IHTEPHET-
NIATPUMKA

I3SUKA

3a pepakuieio B. I bap’axrapa, C. O. flosroro




ISUKA

[igpy4yHuk gna 7 kKnacy
3arasibHOOCBITHIX HaBYallbHUX 3aKnaais

3a pepakuieto B. I bap'axtapa, C. O. Josroro

PekomeHaoBaHO
MiHicTepcTBOM OCBITU | HayKn YKpaiHu

XapkiB
BupaBHMUTBO «PaHOK»
2015

www.e-ranok.com.ua




VIK [37.016:53](075.3)
BBK 22.3a721
@ 50

PexomennoBano MinicTepcTBoM ocBiTH i HayKku YEpainu
(maxas MinmicrepcTBa ocBiTu i Hayku YKpaiuu Big 20.07.2015 p. Ne 777)

ITigpyYHUK CTBOPEHO aBTOPCHKUM KOJEKTHUBOM Yy CKJIAII:
B.T. Bap’axrap, C. O. Hosruii, ®. f. Boxxkunosa, 0. I. 'opobers,
I. }O. Henamres, O. O. Kiproxina

ABTODU 1 BUZABHUIITBO BUCJIOBJIIOIOTH IIIUPY MOAAKY:
noxTopy Andpeacy I'inc6axy, Bunreiio GisUKH i MaTeMaTHKK
Misxkuapoguoi mkonu B Cusikounogiit [[onuui (CIIIA);
M. M. Kiprwoxiny, npesunenty Coiku HayKOBUX i iHKeHepHUX 00’ efHAHb ¥ KpaiHu,
KaHIuAaTy PismKo-MaTeMaTUUYHUX HAYK;
I. B. Xosan, yuurenio ¢pisuku HBK «IlominanTa», KaHAUIATY IeJarorivyHnX HayK,
3a CJIYIHI 3ayBasKeHHA i1 KOHCTPYKTUBHI Mopau, 110 CIPUAIN IIOKPAII[eHHIO
3MiCTy HiAPYUYHUKA;

I.C. YepHeuyvromy, 3aBigyBauy BififiTy CTBOpEHHA HaBUAJbHO-TEMAaTUYHUX CUCTEM 3HAHD
HanjionanbpHoro nieHTpy «MaJja akageMmia HayK YKpaiHu», KAaHAUAATY MeJarorivHux HayK,
3a CTBOPEHHS BiZIeOPOJINKiB JeMOHCTPAIiHHIX i PPOHTAIBHUX €KCIIEPIMEHTIB

MemoduyHuil anapam nidpy4yHUKa YcniulHo npoiiuios excnepumeLmaJibHy nepesipKy
6 Hayionanvnomy uenmpi « Mana axademis Hayk Yxpainu»

D 50 ®disuka : migpyd. Aa 7 KJI. 3aTaJIbHOOCBIT. HaBY. 3akJ. / [B. I'. Bap’axrap, C. O. {os-
ruii, @. f1. Bosxunosa Ta in.] ; 3a pexn. B. I'. Bap’axrapa, C. O. [Josroro. — X. : Buza-so
«Panox», 2015. — 256 c. : ix., ¢or.

ISBN 978-617-09-2393-6

VIIK [37.016:53](075.3)
BBK 22.3a721

Cuay:x6a TexHiYHOI HiATPUMEKH:
reit. (098) 037-54-68

IHTEPHET-IIIITPUMKA E
1 KOpUCTyBaHHSA

eJIEKTPOHHUMU MaTepiajgaMu F ) , 1
10 MiAPYyYHUKA YBIAAITE HA cailT il (morexpinmok—maTuHuIs 3 9:00 xo 18:00)
interactive.ranok.com.ua E E-mail: interactive@ranok.com.ua

© Bap’axtap B. I'., Hosruii C. O., Bosxkunosa @. f1.,
Topo6ers 0. 1., Henames 1. 10., Kiproxiuna O. O., 2015
© Xopomenko B. [I., imocrpanii, 2015
© Comnoucsekuii C. II., Bipuerako M. 0., pororpadii, 2015
ISBN 978-617-09-2393-6 © TOB BugasuunTso «Panok», 2015

www.e-ranok.com.ua

- ranoK



Hopozi dpysi!

IIroro HaBYaIBPHOTO POKY ITOYMHAETHLCSA Ballla MOJOPOYK CBiTOM HOBOI IJIs
Bac HayKu — (isuxu. Bu OymeTe cmocTepiraTu SBHUINA IPUPOLU, TIPOBOIUTH
CIIPAaB:KHI HAYKOBi €KCIIEPMMEHTH U Ha KOMKHOMY YPOIli poOuTH BJIacHi Ma-
JIEHbK1 BIIKPUTTA.

Bawm 3ycTpinyThCca He TiIbKM H00pe BifoMi 3 Kypcy HPHUPOLO3HABCTBA IIO-
HATTA: «(PisuuHe TiTo», «PEUOBUHA», «aTOMU», «MOJIEKYJIN», «AuPy3id», «Me-
XaHIYHUN PyX»,— a i 0araTo HOBUX.

Konmma cupaB:kHS IIOJOPOsK He OyBae JIETKOIO, ajie K CKiJIbKM HOBOT'O BU
IisHaeTecsa mpPo CBIT HaBKOO! A miApyuYHHK, AKUA BU TPUMAaeETe B PYKax,
cTaHe JJIsI Bac HAOIAHUM IIOMiUHHKOM.

BynbTe yBasKHUMMI I HAIOJIETJIMBUMY, BUBYAIOUM 3MiCT KOMKHOT'O IIapa-
rpaga, i Toxi B 3MOKeTe 3pO3yMiTH CyTh BUKJIAJEHOTO MaTepiajsly Ta 3acTo-
cyBatu 3700yTi 3HAHHA B MOBCAKIEHHOMY JKUTTi.

3BepHiTH yBary Ha Te, 1110 nmaparpadu 3aBepIIVIOThCA pyopurkamu: «I1io-
ousaemo nidcymru», «Konmpoavhi sanumanna», «Bnpaga». as goro BoHU
OOTPiOHI 1 AK 3 HMMHU Kpallle IIpalloBaTu?

Y pyopuni «Ilidbusaemo nidcymrxu» TOZAHO BiOMOCTi PO OCHOBHi 1O-
HATTA Ta ABUINA, 3 IKUMU BU O3HamoMuIucA B maparpadi. OT:ke, Bu MaeTre
MOJKJIUBICTD iITle pas 3BepHYTH yBary Ha I'OJIOBHE.

«KonmponvHi 3anumaHHs» TOTOMOMKYTH 3’ACYyBaTH, YU 3PO3YMIiJH BU
BUBUEHUN MaTepiaj. IKIO Bu 3MOKeTe BilIIOBiCTM Ha KOXKHE 3alUTAHHS, TO
Bce rapasl, AKIIO K Hi, 3HOBY 3BEPHITHCA OO TEKCTy Imaparpada.

PyOpuka «Bnpaea» 3poOUTh BAIly MOJOPOK Y AWBOBUIKHUU CBIT (PisuKu
e I[iKaBiIoio, aaKe BU 3MOKETe 3aCTOCYyBaTH OTPUMAHI 3HAHHSA Ha IPaAKTHU-
mi. 3aBganud 1ieil pyOopuxku gudepeHiiiioBani 3a piBHAMUN CKJIaTHOCTI — Bif
JIIOBOJIi IPOCTUX, IO IOTPEOYIOThH JIUIIle YBaKHOCTi, 0 TBOPUUX, PO3B’A3YIOUN
AKi cJIi BUABUTU KMITIMBICTh 1 HamosierauBicTb. HoMep KoMKHOrO 3aBIaHHSA
Mae BigmoBigHWE Kojip (y mOpAIKY TiIBUINEHHS CKJATHOCTi: CUHIil, 3eje-
HUU, OpaHKeBUli, YePBOHUM, (hioseToBMII).

Cepen 3aBmaHb € Taki, 0 CIYTYIOTH JJIsI ITOBTOPEHHS MaTepiay, AKUH
BU B)Ke BMBUAJU B Kypcax IIPUPONO3HABCTBA, MaTeMaTUKU ab0 Ha Iomepes-
HiX ypokax (isuKwH.

A oT Ti, XTO He 3BUK 3YIMHIATHCS Ha JOCATHYTOMY, 3HAWAYTH OaraTto Ko-
PHCHOTO B MaTepiaJjiaX, IO3HAUCHUX «¥».
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YuMmaso ImMiKaBOro OYiKye Ha Bac Ha €JEeKTPOHHOMY OCBITHBROMY pecyp-
ci «IarepakTuBHe HaBuUaHHS» (interactiv.ranok.com.ua). Ile Bimeopoauxu,
110 JEeMOHCTPYIOTh €TaIld ITPOBEIEeHHSA BCiX 3aIpPONOHOBAHUX Y HiPYUYHUKY
JabopaTOpHUX POOIT, MOKA3YyIOTh y Ail TOW um iHIMUH QiswuHUil mocaiz abo
mpoliec; iHdopMarlia, axa JOIOMOYKe BaM Y BUKOHAHHI 3aBJaHb; TPEHYBAaJIbHI
TECTOBi 3aBAAHHA 3 KOMII'IOTEPHOIO IIEPEBiPKOIO.

disuka — HayKa HacaMmIepel eKCIIepUMeHTaJbHa, TOMY B IIiAPYYHHUKY
Ha BaC OYIKYIOTh eKCNnepumMeHmaJvbHi 3a80aHHs Ta Ja00PAmMOpHi pobomu.
O060B’I3K0BO BUKOHYITe iX — i Bu OyZeTe Kpallle po3yMiTu it Jrooutu Gisuky.
Panumo omparboByBaTu 3a80aHHA «i3 3ipoukoio». 1le momomMorke HABUUTUCH
IoJaBaTH Pe3yJIbTATU €KCIEePUMEHTIB Tak, K Iie POOJATH CIPaBiKHiI BUeHI.
Ilepen mum caig o3narioMmmuTuCcs 3 BiAmoBiZHMM Marepiajiom y § 5.

Marepianu, 3ampomoHOBaHi HAUPUKIHIII KOKHOTO PO3Miy B pyOpmKax
«Ilidousaemo nidcymru po3diay» i «3a60annsa 0ns camonepegipru», JOTIOMO-
JKYTh CHUCTEMATH3yBaTU OTPUMAaHi 3HAaHHSA, OYyAyTh KOPUCHUMMU MiJ Yac Io-
BTOPEHHS BMBYEHOTO TA B XOMi IIiITOTOBKMU [0 KOHTPOJBHUX POOIT.

¥ pazi poboTu HaL HABUAJLLHUMU NPOEKMAMU PAagUMO YyBa)KHO O3HaAIO-
MHUTHUCS 3 NeAKUMU HOPaJaMU IOAO0 iX CTBOPEHHSA i mpesdeHTaIlil, mogaHUMU
HaIIPUKIHI[I OigpydYHUKA.

Hna tux, XTo Xoue OiJbIITe AiBHATUCS IIPO PO3BUTOK (ismuHOI HAYKU
U TexHiku B YKpaiHi Ta cBiTi, 3HaHAeTLCA YMMAJO I[IKAaBOI'O M KOPHCHOTO
B pyopukax «Dizura i mexuika 8 Ykpaini» i «EHyukaoneduiHa cmopinka».

3BepHITHL yBary Ha Te, B IMiAPYUYHUKY BUKOPKCTAHI IMO3HAUKM, SKi IOIMO-
MOJKYTh BaM OPi€HTyBATHCS B IIOJaHOMY MaTepiaJi:

ITinbuBaemo migcymKn KoHTposbHi sanmuranusa

Bopasa 3aBIaHHs HA IIOBTOPEHHS
)

ExcnepumeHnTasibHe 3aBIaHHA l IaTepHeT-IigATPUMEKA

I[irasoi nodopoixci cgimom idukxu, Hexail sam wacmumy!

www.e-ranok.com.ua
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PO34N 1J

QOIBNKA AKNPUPOAHUYA HAYKA.
NMNiISHAHHA NMPUPOAN

Q Bw 3HaeTe, AK BUMIPATY JOBXKIMHY MPeAMETIB, HaNPVKag WHYPa,
a fi3HaETeCh, AK BU3HAUNTM PO3MIp MOJSIEKYNN

Q Bu BMmieTe B3HauaTu 06'eM NPAMOKYTHOrO Napanenenineaa,
a HaBuMTeCA BMMiptoBaTh 06'eM Tina byab-AKkoi popmm

Q Bu 3Ha€Te, AK BUrNsSAaA0Tb MOAENI NiTaKiB, a 3'ACyeTe,
Un MOXKHa NobaumTy GisnyHi Mogeni Ta AnsA Yoro ix CTBOPIOTb
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Po3pin 1. ®I3VKA AK MPUPOOHNYA HAYKA. MI3HAHHA NPVPOAN

§ 1. ®IBUKA — HAYKA MPO MNMPUPOAY.
QOI3UYHI TINA TA OI3UYHI ABULLA

Y nepeknagi 3 AaBHbOrpeubKoi cfoBo «di3nKka» 03Hayae «npupoga». OTxe, pizuka —
Hayka npo npupody, abo npupooHu4Ya Haykd. 3BepPHEMOCA A0 TNYMayHOro C/IOBHUKaA.
CrnoBom «npupofa» 3a3BMyal Ha3nBalOTb HABKOJULLHIA HEPYKOTBOPHUN CBIT. Ane icHye
TaKOX iHWe TIyMayeHHs: npupoda — Le CYTHICTb, OCHOBHa BJIACTMBICTb YOro-HeOYAb.
3rapaiite: «npupofa OGAUCKaBKW», «MPUPOLA BYNKAHIYHOI AiANbHOCTI», «mpupopa Tin
CoHsyHOI cncTemm». CnpobyemMo 3'AcyBaTi, B AKOMY » PO3YMiHHI BUKOPUCTAHO CJIOBO
«npupoda» B Ha3Bi NpeamMeTa, AKAN BU NOYNHAETE BUBYATU.

[isHaemocs, AK 3apogKyBanaca ¢isuka

IIle B masmeKy maBHUHY JIIOAU ITOYAJIM MOCJIiAKYBATU HABKOJUIIHIN CBIT.
Ilepenycim 1me Oysi0 BUKJIMKaHEe MOBCAKISHHMMM HOTpebaMu — HaIiliHO 3a-
XUCTUTHUCS BiJ HEroam Ta XM:KaKiB, 3i0paTu Bpo:Kaii, BpATYyBaTUCA BiJ BOPOTiB
ToIro. JIroguHi mOoTPiObHO Oy/I0 HABUMTUCA HifHIMATH I IepeMiIlyBaTH BasKKi
KaMeHi, 11100 30yAyBaTU JOMiBKY 3 MIiITHMMM CTiHAMH; BUILIABJIATA MeTaJ i3
pyau, 11100 BUTOTOBUTHU ILIYTH, COKUPH, HATiMHi i TOCTpi HAKOHEUHUKHU CTPiJL...

IIpoTe He TiIbKM MPaKTUUHI ITOTPEOM CIIOHYKAJN A0 BUBUEHHS HTPUPOIU.
HonutiauBicTh, BJIaCTHMBA JIIOAWHI, IIITOBXaJjia il A0 IOMIYKY BiAIOBizmell Ha
yuceHHi mutadHsa (puc. 1.1): ax Bunukau Semuda it Courme, MicAnp i 30pi? ax
JiTAIOTh ITaX! i K MJIABAIOTh PUOU? YOMY TPAIIAIOTHCSI 3eMJIeTPYyCH, IIOBEHi,
MOCYyXHY, MOKeKi? 3BiJKM 3’IBUJIACA caMa JIIOAUHA i AKUM € ii mpusHaueHHA?
Tax mouajia 3apomKyBaTUCA HayKa MPO IPUPOAY, IKY ChOTOMHI HA3WBAIOTH
npupodosnascmaeo. I3 uacom obGcAT 3HAHB 30i/bIITYBaBCA i €qUHA «HAyKa IIPO
OIpUPOy» IIoYaJja pos3majgaTucA Ha oKpeMi mucrumiainm (puc. 1.2).

Y crapojmaBHiI uacu BUHUKJA aCTPOHOMisS — HAYKa, III0 BUBYAJa PO3-
TallyBaHHA Ta PyX HeOeCcHUX Tijg, moTiM — @inocogia (y mnepexgani

Puc. 1.1. Hamaratoumncb 3po3ymiTvi HABKOAMLLHI CBIT, NtoAVHa CTaBUTb Nepen coboto 6e3niy
NUTaHb i WyKae BiANOBIAi Ha HNX

6
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§ 1. ®isnka — Hayka npo npupopay. Qi3nyHi Tina Ta ¢i3nuHi ABMLWa

leorpadin disuka

bionorisa

: .
B\ A i

Puc. 1.2. Qi3uKa, ximis, reorpadis, 6ionoria, MeanumHa 6epyTb CBii NOYATOK Y NPUPOAO3HABCTBI

3 MTaBHBLOT'PEIILKOI IIe CJI0BO O3HAUAE «JI000B [0 MyIpocTi»). Pimocodpu 36u-
pajii 3HAHHS IIPO HABKOJIMUIITHIN CBiT, MOMOBHIOBAJIM 1X BJACHUMMU iIesIMU Ta
mepenaBaJii CBOIM YUHSM.

3acHOBHMKOM (hisMKU BBa’KalOTh AaBHBLOTPEIbKOro (hisocoda Apucmo-
meas (puc. 1.3). Omuy 3i cBoixX mpaIlb, y AKii ApucToTeshb CUCTEMAaTU3yBaB
OPUPONHMYI 3HAHHA CBOTO Uacy, BiH HasBaB «PizuKar.

3’acoBy€emo, WO BYEeHi Ha3MBalOTb MaTepiElo
3 aHTUYHUX YaciB y HayIli BUKOPUCTOBYIOTh MOHATTA Marepii. ITouyBimu
CJIOBO «MaTepiA», baraTo XTO 3 Bac HAINEBHE YABUTH AKYCh TKaHUHY. IIpore miisa
BUEHUX IIe TIOHATTA € HabaraTo mupinum! Mamepisa — ye 6ce me, W0 HAc ONMOUYE.
Crocrepiraioun CBiT HABKOJIO, Bu OaumTe pisHOoMaHiTHI (ismuni Tina
(puc. 1.4). Bynb-sike (isuyHe TiJIO CKJIAJAETHCS 3 PEYOSUHU — MeTaJly, Ijiac-
THUKY, AepeBa, MOBiTpA Torro. PeuoBuna — ye odun i3 eudie mamepii.

. Qi3nuHe TiNo — ue 00'eKT i3 PEUOBMHU, AKUIN MAE 30BHILUHIO FPaHULIIO.

l Puc. 1.3. Apuctotenb
(384-322 pp. Ao H. €.) Puc. 1.4. Mpuknagn ¢iznyHmx Tin

www.e-ranok.com.ua




Po3pin 1. ®I3VKA AK NMPUPOOHNYA HAYKA. MI3HAHHA NPVPOAN

®ispuni Tima MOXKYTb OyTHM TBepAUMHU (OJIiBeIlb,
KaMiHb), pigkuMu (Kpalljii OOIY, OJifd y CKJIAH-
11i), rasomomibHMMU (HOBITPA B IOBITPAHIN KyJIb-
1mi). BaraTo Tin maioTh TBepxi, pigKi Ta rasormo-
nioHi cKJamoBi (PKuBi icToTm, aBTOMOOIIi, XMapm).
? CopoOyiiTe HaBecTu IIle KiJgbKa IOZIOHUX

MIPUKJIaTiB.

¥ XIX cT. yueHi BCTaHOBMUJIU, IIO0 KPiM pedo-
BUHU icHYE we odun sud mamepii — moiae. Hampu-
KJIaJ, 3a JOIIOMOI'OI0 eJeKTPOMATHITHOIO IIOJIA —
HEeBUIUMUX €JEeKTPOMATHITHUX XBUJIb — MU
MAaeMO 3MOTY CHiJIKYyBaTHCSA II0 MOOiJIbHOMY TeJje-
¢oHy, KamiTaH Kopaldjs MOKe 3’sICyBaTU KOOPIU-
HATHU CBOrO CYyJHA uepes CymyTHUK. Ha momibHmx
XBUJIAX MOPAIIOIOTh pajgio i Tenxedauenusa. CiTio
TeXX € MPUKJIAJOM eJIeKTPOMAaTHITHOIO MHOJId.

PeuoBuHa i moJie pisHATHCA CBOIMU BJIACTUBOC-
TAMU, ajie MOXKYTDb II€PETBOPIOBATUCH OJTHE B OTHE.
CsaiiBo CoHIA Ta 3ip, HAPOMKEHHS eJIeMeHTAPHUX
YaCTUHOK y HAACYYaCHUX IIPHUCKOpPIOBAuYax — pe-
3yJILTATU TAKOT'O IIEePEeTBOPEHHSI.

Hanpukiami XX cT. HayKoBIII BigKpuiam 3a
mesxkamu COHAYHOI cCTeMU HOBiI MaTepiasibHi cyT-
HOCTi, (PiBWMUYHY IPHUPOAY SKUX HE BCTAHOBJIEHO
1 mmmi. I1i marepianbHi CyTHOCTI HasBajIu TeM-
Ha MaTepia i TemMHa eHeprig. 3rigHO 3 mAHUMU
2013 p., Beecsit Ha 95,1 % ckKIamaeTbCsa 3 TEMHOL
Marepii ¥ TemHOI eHeprii i jume Ha 4,9 % — 3i
«3BUanHOl» Marepii (peuoBuHmM Ta mossA). [luran-
Hs IIOJ0 BJIACTHUBOCTEH IUX CYOCTaHIIiI — omHa
3 TOJIOBHUX ITpo6JieM cydacHoi (ismKu.

i Posrnagaemo ¢i3nyHi asmwa

CsiT HaBKOJIO Hac 0e3mepepBHO 3MiHIOETH-
csa. Tina mepeminyooTbcs ogHE BiJHOCHO OJHOTO,
IesdKi 3 HUX BiIITOBXYIOTHCA i, MOMKJIUBO, PYyH-
HYIOTBCS, 3 OAHUX TiJl yTBOPIOIOTHCA iHIMi... Ile-
peJik TaKUX 3MiH MOKHA IIPOJOBIKYBATH ¥ IIPO-
IOB)KYyBaTHM — HeZapMa IIle AaBHbLOT'PEIbKUM
dinocod I'eparxaim (©s. 544-483 pp. 10 H. e.)
3ayBaKMB: «Yce Teue, yce 3MiHIOETHCA». SMiHUI
B IIPUPOMi BUEeHi HA3WBAIOTH NPUPOOHUMU A8U-
wamu (puc. 1.5).

Puc. 1.5. [Mpuknaam npupoaHmx o6 xpaime 3po3ymiTH CKJIaZHI TPUPOAHI
ABMLY SBUINA, yUYeHi PO3MIAJAIOTH iX fAK CYKYIIHiCTh
8
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§ 1. ®isnka — Hayka npo npupopay. Qi3nyHi Tina Ta ¢i3nuHi ABMLWa

bnuckaBka —
enieKTpoMarHiTHe
ABuLLe

Cnanax
6nMCKaBKN —
cBiTNOBE
ABULLE

Puc. 1.6. CknagHe npupopHe ABuLLe —
rpo3sa — ABMIAE COOOI0 CYKYMHICTb Pi3HUX
biznyHnx AasnLy

GisMYHUX ABUIN — ABUW, AKI MONCHA onucamu 3a 00nomozow 8i0nosioHux
Qi3uyHUX 304KOHIE.

Hampuknana, rposy MOKHA POSTIALATU AK CYKYIHICTH OJUCKaABKU (€JIeK-
TPOMAaTHITHE SBUIIE), TYPKOTY I'POMY (3BYKOBe ABUIIE), PYXY XMap, NagiHHA
KpameJsb gomnry (MexaHiuHi aBuira) ta id. (puc. 1.6).

Posrnsaubre mpukaagu meakux (pisMUHUX ABUIN, HaBeIeHI B TaOIHUIT.
ITo moxxke OyTU CHiJILHOTO MiK IIOJBOTOM PaKeTH, MaAiHHAM KaMeHs, 6irom
KOHs, obepranuaMm 3emui? Bigmosigb mpocta. Yei i asuina € mexanivHumu
# OmUCYIOTHCS OJHUMU 3aKOHAMU — 3AKOHAMU MeXAHIYHO020 PYXY.

Hasegemo 11e mpukaan. 3uiMmaioun cBeTp ado po3uicyioum BOJIOCCS IIJIACT-
MacoBUM rpebiHIleM, B, HaleBHO, 3BepPTAJl yBary Ha KPUXIiTHI iCKOpKH, AKi
Ipu MbOMY 3’ABIAIOTHCA. I1i icKopKu i OTYKHUEN Po3paa OJMCKABKY OJHAKO-
BO HaJIe}KaTh 0 eslekmpomazhHimuux seuw (puc. 1.7), a oT:ke, TiATIOPAIKOBY-
I0ThCA OSHUM 3aKoHaM. ToMy AJIA HOCIiIKeHHS eJeKTPOMATHITHUX SBUII He

dDizuuHi gBumia ITpuknagu

ITosiT pakeTu, nmagiHHA KaMeHs, Oir KOHsA, oOepTaHHS

Mexaniuni .
3emuii HaBxkoso CoHIA

J3BiH, ITAMIMHUI CIIiB, TYIIIT KOHS, TYPKIT rpomy,

3BYyKOBi
pO3MOBa
Temosi 3aMepsaHHs BOAYW, TAHEHHS CHIiry, HarpiBaHHA 1xi,
3TOPSAHHA IaJNBa B IMWJIIHAPI IBUTYHA
. . | Pospan GamckaBKU, eJEKTPU3AIiad BOJIOCCHA, IPUTATAHHSA
EnextpomaruiTHi .
MAarHITiB
. . CBiTiHHA €JeKTPUYHOI JIAMIIOUKH, COHAYHI Ta MicauHi
CsiTyoBi

3aTeMHEHHA, BECEJIKa

www.e-ranok.com.ua
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Po3pin 1. ®I3VKA AK NMPUPOOHNYA HAYKA. MI3HAHHA NPVPOAN

Puc. 1.7. Mpuknagn enekTpomarHiTHUX ABULL,

000B’I3K0OBO ueKaTHu Ha rpos3y. IlocTaTHhO BUBUUTHU, AK IIOBOJATHCA Oesmeumi
icKopKu, 11100 3pO3yMiTH, YOr0 UeKaTU BiJ OJMCKABKU Ta AK YHUKHYTU MOK-
JIUBOi HeOe3ImeKu.

Bupuaroun ¢ismuHi aBuIlia, BUeHi, 30KpeMa, BCTAHOBJIOIOTH IXHi 863a€Mmo-
36’a30k. Tak, pospan O0JUCKaBKU (eJIEKTPOMATHITHe sSBUIIE) 0O0B’SI3KOBO CY-
MPOBOMKYETHCA 3HAYHUM IIiABUINEHHAM TeMIIepaTypu B KaHaJi OJUCKaBKU
(TentmoBuM sBuitieM). [{ocIiIKeHHA WX ABUIL Y IXHBOMY B3a€MO3B’A3KY IaJI0
3MOr'y He TiJIbKM Kpallle 3pO3yMiTu IPUPOIHEe ABUIIle — T'PO3Y, ajie ii 3HaUTHU
MIJIAX OJIA TPAKTUYHOrO 3aCTOCYBAHHSA €JIEKTPUUHOr0o po3pAxny. Ilpukiamzom
MOXKe OyTHU ejlekmpo36apiosaHHs — cIocid 3’emHaHHS MeTaJeBUX AeTajel
3a JIOIIOMOT'0I0 eJIEKTPUUYHOro po3pany (auB. puc. 1.7) (KoKeH, XTO IPOXOIUB
moB3 OymiBenbHUIT MalJaHUYNK, HAIIEBHO 0AauMB POOITHUKIB y 3aXMCHUX MAac-
Kax i crainmyui cmamaxm). EjleKTpo3BapOBaHHA — Ile NPUKJAM IIPAKTUUYHOTO
BUKOPUCTAHHA HAYKOBUX IOCJi/KeHb.

n Bu3Hauyaemo, wo BuBYae dpisnka

DdiznkKa — Le NpMpoAHMYA HayKa, AKa BUBYAE HaM3arasbHilli 3aKOHOMIPHOCTI
ABULY NPUPOAW, BNAaCTUBOCTI Ta OyAoBYy maTepii, 3aKoHM Ti pyxy.

®Disuka € 0CHOB8HOW npupodHuyorw Haykow. Homy Taxk? AmKe iCHYIOTH
¥ immi npupogHMYi Hayku: 6ioJioris, ximis, acTpoHOMisA, reorpadisa ToIro.

Ilo-mepmte, gisura eusuae HailbinbWl 3a2a/bHi 3aKOHOMIpHOCMI, AK1 BU-
3HAYAIOTh CTPYKTYPY Ta MOBEeNiHKY HalipisHOMaHITHiIIIMX o0’e¢KTiB — Bin ri-
TaHTChKUX 3ip [0 HAA3BUYANHO MaJeHbBKUX ATOMIiB.

Ilo-npyre, 3akxonu Qisurxu € ocnogow 6ydv-aKoi npupodrnuyiol Hayxu. Hanpu-
KJal, B acmpoHoMmii 3aKOHU (hi3WKU MOSACHIOITh IPUYWHU CBITIiHHA Ta GyHOBY
3ip, YTBOpPEHHs IJIaHET, PyX KOCMIiuHUX 00’€KTiB. ¥ z2eozpagii 3aKoHU (QisuKU
3aCTOCOBYIOTH AJI MOSACHEHHS KJiMary, Teuiil piuoK, yTBOpeHHA penbedy. ¥V xi-
Mil caMe (pismKa MOSICHIOE HAMIPSAMOK i IIBUAKICTE mepebiry XiMiuHMX peaxIriii.

DoBogumo, wo ¢i3nKa € 0OCHOBOIO TeXHIKIN

3icTaBUMO MOpPCBHKi IO0POKi B JaBHUHY i choromHi (puc. 1.8). Ha Bin-
MiHY BiJl BITPMJIBHUKIB MuHyJ0ro, cynHo XXI cT. Mae IBUTYH i He 3aJIe:KUTH
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§ 1. ®isnka — Hayka npo npupopay. Qi3nyHi Tina Ta ¢i3nuHi ABMLWa

Puc. 1.8. HanpukiHui XV cT. icnaHcbkuin mopennaeelb Xpuctodop Konymb nnme pgo Geperis
cyyvacHoi Amepuky aBa micaui. CyyacHe cygHo nogosnano 6 Lo BiACTaHb MEHL HiX 33 TUXKAEHb

Big mpuMXx BiTpy. ¥ cydacHOro KalliTaHa € JeTaJibHa Kapra; cyaHo mae GPS-
HaBiraTop, 3aBIAKM SIKOMY 3aBXKIU BioMi Kypc cyaHa Ta Miciie fioro mepe0y-
BaHHSA; COHApP, AKWI IIONepenuTh IIPO IIiABOAHI cKeJi Ta pudu; pagap, AKUN
BUABUTDH aiicOepru, cKeJi Ta iHIIL cygHA B yMOBax IoraHoi sugumocti®. ¥V pasi
aBapii 3aB:KIM MOKHA BUKJNKATH AOIIOMOTY 10 panaio. OQueBuaHO, 110 i3 cyydac-
HUM 00JaJHaHHAM MOPCHbKI MaHAPIBKU CTAJU IIBALIINMU Ta 0€3IIeUHIIIIMMU.

IIporsarom yciei icTopii Jirogm CTBOPIOBAJIM PiBHOMAHITHI TeXHIUHI IIpm-
CTPOl Ha OCHOBI (hiBMUYHUX 3HAHB.

BuBueHHsA TemJIOBUX SIBUII IIPUBEJIO IO CTBOPEHHS TEIJIOBUX IBUTYHIB,
AKi IpaIooTh B aBTOMOOLIAX i MOTOIMKJIAX, HA CYAHAX i B JiTakax, Ha Te-
MIJIOBUX EJIEKTPOCTAHIIISAX i B paKeTOHOCiAX.

3aBOAKY BiIKPUTTAM y Taly3i eJIEKTPUKKU MU MaEMO 3MOT'Yy OCBIiTJIIOBATH
OPUMIIIIeHHS, KOPUCTYBATHUCS TeJeBi3opoM, Teaed)OHOM, KOMII IOTepPOM, Ipac-
KOIO, ITPAJIbHOIO MAIITHOIO TOIIIO.

IIpu6GiM3HO MOJIOBMHA €JIEKTPUYHOI eHeprii B HaImiil KpaiHi BUpPOOIAETH-
csd HAa aTOMHUX €JIEKTPOCTAHIiAX, CTBOPEHUX 3aBAAKMU BIIKPUTTAM y Taaysi
AxepHOi GisuKM.

Jlikapi Ta OymiBeJbHUKM, MaHAPIiBHUKU Ta XJi60poOuM, eHepreTUKU i Ma-
MIMHOOYAiBHUKM KOPUCTYIOTHCSI HPUCTPOAMU 1 TEXHOJIOTisIMH, CTBOPEHHS
AKUX CTAJ0 MOKJIUBUM 3aBAAKU 3HAHHIO 3aKOHIB, IO CBOT'O Yacy OyJu Bif-
Kputi disuramu.

NigbuBaemo nigcymkun

BcecBiT ckiamaeTbesa 3 pisHMX BUIAIB MaTepil — pedoBuMHU Ta moJisa. He-
IIOAABHO BiIKPUTI TeMHa MaTepid i TeMHa eHeprid, MPUPOLY SAKUX [10-
CTUMEHHO He BCTAHOBJIEHO. Yci (ismuHi Tija «moOymoBaHi» 3 PEeUOBUHM.

IIpo GPS-nasiecamop puB. B «EHIuKIONEnUYHi# cTOpiHIi» HanpukiHIi maHoro posnimy;
COHAp — TPHUCTPiN AJA JOCIiAKEeHHS MOPCHKOTO JHA 3a JJOIIOMOT0OI0 VJIBTPAa3BYKOBUX XBUJIb;
padap — TPUCTPiil AJA BUABJIEHHSI 00’€KTiB 3a JOTIOMOTOIO €JIEKTPOMATHITHUX XBUJIb.

www.e-ranok.com.ua

- ranoK



Po3pin 1. ®I3VKA AK NMPUPOOHNYA HAYKA. MI3HAHHA NPVPOAN

Y mpupoai mocriiiHO Bim0yBarOThCSI 3MiHU, AKi HA3WMBAIOTH ITPUPOIHUMU
apuiamu. CKJIaIHI IPUPOAHI ABUINA PO3MIALAIOTH AK CYKYIIHICTE (pismuHmIX
ABUIIN — TaKUX, AKi MOKHAa OIIMCATH 3a JOIIOMOIOI0 BiAHOBiZHUX (Pi3MUHMX
3akoHiB. @isuuHi sgBUITa OyBalOTHL TENJIOBi, CBiTJIOBI, MexaHiuHi, 3BYKOBIi,
eJIeKTPOMATHITHI TOIIO.

disuKka € OCHOBHOIO HPUPOJHNYOI HAyKOo. BoHa BuUBUae HamsarajbHi-
IIi 3aKOHOMIPHOCTI SBUII[ IPUPOAM, BIACTHUBOCTI Ta OymoBY MaTepii, 3aKoHHI
pPyxy marepii.

KoHTponbHi 3annuTaHHA

1.

IITo osnauae caoBO «(dismKa» B mepekJgaai 3 rpemnbkoi? 2. IIlo Take

marepia? ki icHyroTh Buau matepii? 3. HaBemiTh mpukgamm QisuuHmx
Tiy. 3asHauTe, AKi e Tijga (pimki; TBepmi; rasomomiOHi; MalOTH 3MiIIaAHY
CTPYKTYPY). 4. HaBenmiTh mpurgamym (ismMUHUX SBUI — eJEKTPOMATHIT-
HUX, TEIJIOBUX, CBiTJIOBUX, MeXaHiUHUX, 3ByKoBuX. 5. I1lo BuBuae disukra?

6.

Yomy (pisuka € OCHOBHOIO IpUpOAHMYOI0 Haykowo? 7. HaBenits mokasu

TOro, 10 (hidUKa € OCHOBOIO TeXHiKMU.

BnpaBa N2 1

1.

2.

HassiTh peuoBmHU, 3 AKUX CKJIATAIOTHCA TaKi Tijga: IMigApyYHUK, OJi-
Bellb, PyTOOJIBHUN M’ 4, CKIAHKA, aBTOMOOLIb.

3aloBHITH TAOJINII0 HAa OCHOBI HaBeJIeHOI'0 peueHHI ",

HocaiOnuk nokaas wmamok 01068a y cmaJesy nocyoury ma po3niasus
1020 6 noaym’i 2a3068020 NALLHUKA.

dDizuuHe ABUIIE disuune TijO PeuoBuHa

Busnaure, npo Ake piduuHe ABUINE UAETHCA B KOXKHOMY PeUeHHi.
Obepmaemuvces z6unm m’acopyoxu. J[Ipim nazpiécsa 6 noaym’i naivbHUKQ.
Hasxoauwniil ceim mu 6a4umo pisHOKO0Lb0POBUM.

ITomipkyiiTe, ki QisuuHi ABUIITa MOKHA «T00AYUTH» B TAKUX IIPUPOI-
HUX ABUINAX: BUBEP)KEeHHA BYJIKaHA; MOBiHb; CXOIKEHHA CHIroBOI Ja-
BUHU; «TaJiHHA» 30Pi.

HaseniTe npukiagu sacTocyBanusa (PisMUHMX 3HAHB Y IIOOYTi.

3akoHOMipHOCTI AKMX (GismuHMX ABUIL Tpeba 3HATHU, 10O CTBOPUTHU
aBTOMOGiJIB?

YaBiTh, 10 BU IOTpamuaud Ha Oes3nogHuii ocTpiB. K BM Moikere
IisHaATHUCSA, 3 AKUX PEYOBUH CKJAJAIOTHCA Tija, IO BaCc OTOUYYIOTh,
i B saKOMYy arperaTHOMY CTaHi BOHU mepedyBaioTh? CopobyiiTe samucaTu
TIJIaH BalIUX JOCJIIPKEHb i MpoiJifocTpyBaTu Moro.

Ta6nruyi, nodani 6 nidpyunury, cnid nepenocumu 0o 3owuma. KinpKicTe CTOBIYUKIB
y Tabuuii Mmae OyTH TAKO0, K HABEJEHO B MiJPYYHUKY, a OT KiJbKiCTh PAAKIiB 3a3BUuail
Heo0X1JHO 30iabIINTH.
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§ 2. BYJOBA PEHOBUHWU. MOJIEKYJIN. ATOMU

Ha ypokax npupopo3HaBcTBa y 5 Knaci BM fAi3HanNUCA, WO BCi PEYOBUHW CKNafalTbcA
3 APIOHMX YaCTUHOK — MOJIEKY, aTOMIB. BU TaKOX 3Ha€ETe, WO aTOMaM HafaHi cnelianbHi
Ha3BM Ta CUMBONW ANsi NO3HaueHHsA, Hanpuknag: MigporeH (H), Okcuren (O), Kap6oH (C),

Cynbdyp (S).

3apa3 Hayui Bigomi 118 pi3HMX BUAIB aTOMIB i NPU LbOMY — MiIbIOHW Pi3HUX MONEKYI.

AK »Ke NoACHUTK Taki Po36ixKHOCTI B Lundpax? 3'acyemo.

n Po3pisHAemo aTtom i moneKkyny

Ko:xHa peuoBuHaA CKJIAMAETHCS 3 IIEBHUX
MOJIEKYJI 1 TinTbKM 3 HuUX. TaK, peUuOBUHA MeTa-
HOJI CKJIAa€ThCA 3 MOJIEKYJ METAHOJY, a Peuo-
BMHA MypallliHa KUCJIO0Ta CKJIAJAE€ThCA 3 MOJe-
KYJI MypaIinHOl KHUCJIOTH.

Ilepmr HixK mouaTw BuUBUEHHA OyJZOBU MOJIe-
KyJu, 3rafaeMo yKpaiHCcbKy abeTKy. Boma mae
auimte 33 OYKBU, IIPOTE KOMKEH i3 Bac MOKe
CKJacTH 3 HUX TUcAYi cuaiB. IIpoBexiTs aHaJO-
riro: OykBa — aTom, CJIOBO — MoJieKyJia. Koix-
He CJIOBO — IIe IleBHa KoMOiHaris OykB. Tak
caMoO KOJ}HA MOJEeKYLad — Uue neéHa KoMOiHa-
uis amomis.

BuxopucroByiouu 1110 aHaJIOTiio, PO3IJISHE-
MO cXeMaTHuuHe 300paKeHHs JBOX PiBHUX MOJIe-
KyJ — MOJIEKYJUW MYPAIITHOI KUCJIOTH i MoJie-
Kyau meraHony (puc. 2.1, a, 0).

Bauwnmo, 1110 11i MOJIeKyaM MiCTATH OZHAKO-
Bi BUIM aToOMiB, IIPOTE OYEBUIHO, IO MOJIEKY-
JV € PIBHUMH: MOJIEKYJa MYpPAaIlIUuHOl KUCJIOTHU
CKJamaeThcA 3 5 aromiB (i € aHaJIOTOM CJIOBA,
AKe CKJIAIAEThcsa 3 b OYKB), a MOJIEKyJa MeTa-
HOJIy CKJIamaeThbcA 3 6 aromiB (i € aHaJorom
iHIITOrO cCJIOBa, fAKe CKJAaJaeThbca 3 6 OYKB).
OT:xe, KoMCHA HO8a KOMOIHAUis HABIMb MUX
camux eudie amomie eidnosidac HO8ill MmoJe-
kyai. KinbKicTh aTOMiB, IO CKJIAAAIOTh PisHI
MOJIEKYJIM, MOXKe OyTU 1 OJZHaKOBOIO, — TaK
caMo K icHye 06esJiiu ciiB, IO MalOTL OTHAKO-
BY KiJbKicTh OYKB.

Taxum umHOM, i3 118 8udie amomia moxcHa
cKaacmu MIiAbUOHU PISHOMAHIMHUX MOJLEKYJL
i, 8i0nogi0Ho, ompumamu MiJLbIUOHU PiZHOMA-
HIMHUX pPe4o8UH.

Puc. 2.1. CxemaTtnyHe
306parkeHHA MOJSIEKYN feAKMX
pPeYOBUH: @ — MypaLLVHOI
kmncnotn (HCOOH);

6 — meTaHony (CH,OH);

8 — KuicHio (0,);

2 — meTaHy (CH,);

0 — etaHy (CHy);

e — soan (H,0).

CuvHi Kynbkn — mogeni aTomis
ligporeny, cipi — Kap6oHy,
yepBOHi — OKcureny
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Po3pin 1. ®I3VKA AK NMPUPOOHNYA HAYKA. MI3HAHHA NPVPOAN

? Posraaapre puc. 2.1. CKiZTbKU BUAIB aTOMiB MICTUTL KOKHA MOJIeKyJa?

fAKa KijgbKicTh aTOMiB y KOKHiI Moaerkyai? Yu MoiKe MOJIEKyJa CKJIaja-
TUCA 3 ofHAKOBUX aToMiB? Um MosKe B PisHUX MOJIEKYJIaX OYTH OZHAKOBOIO
KinbkicTs aromiB? IIpoBemiTs aHaJiorii 3 aGeTKoIO.

Hamaraemoca yaButu posmipu atomis

CBiT MoJseKyJs, aToMiB i IXHiX CKJIaZHWKIB Ha3WUBAIOTL MIKPOCBIMOM.
XapakTepusayoun 00’€KTH MiKPOCBiTy, BU€Hi BMKOPHUCTOBYIOTL UMCJIA, IO
CYTTEBO BiJpPi3HAIOTHCA Bil TUX, 3 AKUMHU JIOJMHA Ma€ CIIPaBy B IIOBCAK-
ITeHHOMY KHUTTi. J[JIT KOPOTKOro 3alMCy TAKUX YMCEJ BUKOPUCTOBYIOTH CTe-
mine ynena 10%. Tak, posmip amoma npubausro dopisuioe 0,0000000001 M,
a6o 1-10710 y. II[o6 ysaABUTH, HACKIJBKU MaJUM € Ile 3HAUeHHs, HaBeJeMO
IPUKJIATN.

Ilpukaad 1. SIxkmo 3 GajoHa 3i CTHUCHEHUM IOBITPAM uepe3 MiKpoO-
CKOHOiuHY TpilMuHy OyZe BUTiKATU HIOCEKYHAU MiJbAPA MOJEKYJI, 3 AKUX
CKJIaAEThCA MOBIiTPs, To 3a 650 PoKiB Maca 0ajioHA 3MEHIIIUTLCA JIUIIE Ha
0,001 r.

Ilpuxnad 2. TomoBka cTajeBOl INMMUJIBKU, pamiyc Akoi 1 MM, MicTUTb
6samuspxo 100000000000000000000, a6o 1-10%°, aromir zamiza. Skmo mi
aTOMU PO3MICTHUTH OAWH 3a OTHUM, TO OTPUMAEMO JIAHIIO}KOK 3aBIOBIKKU
20 minbitoHIB KisoMeTpiB, 1110 mpubausHo B 50 pasiB OisbIlle 3a BifcTaHb MiK
3emiero i Micsamem.

IToGaunT; OoKpeMi aToMu Ta MOJIEKYJH HABITH Yy HAUIIOTYKHIIIIUNA OIITHY-
HUI MiKPOCKOI HEMOMKJIMBO, ajie B XX CT. BU€Hi CTBOPHJIN IIPHUJIALN, IKi J0-
3BOJISIOTEH HE TiJIbKM 0aUNTH OKPEeMi aToMU, a HaBiTh mepemimiatu ixX 3 Miciis
Ha MicIe.

3ragyemo 6yaoBy aTtoma

AtoM, AK i MoOJIeKyJia, Ma€ CKJAAHY CTPYKTYpPy. AToM ABIAE c000I0
sA0po, OTOUYEHE JIETKUMHU YaCTUHKAMHU — eJjekmporamu. JliameTrp sagpa aToma
HabaraTo MeEHINWH, Hi)K miaMeTp BJIaCHE aToMa, — IIPUOJM3HO Y CTiJIBKH
pasiB, y CKiIbKU PO3Mip TOPOIIUHU MEHIHH 3a po3Mip (GpyTOOIHLHOTO MOJA.
BuyTpimmHio 6ymoBy aToMa HAOYHO OIMMCATHA HEMOYKJINBO, TOMY AJIA HOSCHEH-
HA IIpolecis, gKi BigOyBaroThbcA B aToOMi, CTBOPEHO Horo (ismuni mozmesi*®,
HaNPUKJIA] TJIaHeTapHY Mozaesb aroma (puc. 2.2).

EsrekTpoHM MOMKYTBH 3aJuIIaTy OOHI aTOMM Ta IPUETHYBATUCS OO 1HIITUX.
fAxito arom BTpaTuB OAWH a00 KiJbKa eJeKTPOHiB, TO aTOM IIePETBOPIOETHCS
Ha no3umueHull oK. SIKIo K 10 aToMa IpUEeTHAINCH OAUH ab0 KiJbKa eJieK-
TPOHIB, TO aTOM IIE€PETBOPIOETHCA HA HE2AMUBHUIL 1LOH.

Taxwii 3anuc Ha3UBAIOTH CMAHIAPMHUM 8U2AA00M YUCAA, TOOTO Il 3aIINC YNCJA Y BUIVIALL
106yTKy a-10", e 1<a <10, n — mine uucao. Yucio n Ha3UBAIOTEL nopadkom wucaa. Ha-
OpUKJIAaI, IOPAI0K UYKCJIA, 10 IIepeJac Po3Mip aTroma, cTaHOBUTH —10.

w% Hoxnanguinie mpo disuuHi Mogesi Bu AisHaeTech y § 3.
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§ 2. bynosa peuosuHu. Monekynu. Atomu

NepeKoOHYEMOCb Y HAasABHOCTi NPOMiXKKiB
Mi>K MoneKkynamm

fAx Bu BBaskaete: AKImo smimaru 100 ma Bogu
ta 100 Mma coupry, akuMm Oyme ob6’eMm cymimri?
Hacopasai Bin 0yge menmum, ik 200 vl Piu
y Tim, IO Mid MONLEKYAAMU ICHYIOMb NPOMIdHC-
Ku i B XOmi 3MiIIyBaHHS PiIWH MOJIEKYJIU BOAU
OOTPANIAIOTh Yy MPOMIMKKHN MiK MOJEKyJIaMu
cinupry. Lleit mocuix mobpe Momeal0eThCA 3a JO-
IIOMOT'OI0 IIIIIOHA Ta Tropoxy (puc. 2.3).

B 3HanomMMMOCA 3 TEMJIOBMM pPyXom

Is 5 kjacy Bu sHaeTe Take ABUIIE, AK Ou-
@ysia (Bim mar. diffusio — momIupeHHS, PO3-
TiKaHH).

Aundysia — npouec caMoBiNIbHOrO NPOHUKHEH-
HA MOJNeKyn (aToMmiB, WMOHIB) OAHIEl pPeYOBUHMU
B MPOMIPKKM Mi>K MOneKynamm (aTomamu, NoHa-
MM) iHWOI PeyYyoBMHM, BHACIILOK Yoro BigbyBa-
€TbCA NMepemillyBaHHA AOTUYHUX PEYOBMH.

IlpoBegemo gocain. ¥V mposopy mocynu-
HY 3 BOJOI0 HAJIJIEMO BOAHUNA PO3YMH MiJTHO-
ro KyHopocy TakK, Io0 PiAuHUN He 3MiITaJaucsa
(puc. 2.4). CmouaTKy CcIIOCTepiraTuMeMO UiTKY
MeXKy Mi’K BOZIOIO i pO3UMHOM, IIPOTE, 3AJTUIINB-
I TIOCYAWHY B CIIOKOI Ha KiJIbKa JHiB, mobauun-
Mo, III0 BCA pignHa HabyJsa 6ipi030BOr0 KOJLOPY
(puc. 2.5).

Ilprnunnoro mudysii € oOesnepepsruil xao-
MUYHUL PYX HACMUHOK peuosuHrHu (MOJIEKYIJI,
aToMiB, MOHiB). 3aBAIKU TAKOMY PYXOBi peuo-
BUHU II€PEMiMITyIOThCA 6e3 KOJHOTO 30BHIiIITHBO-
ro BTPYYaHHA.

BesmepepBHUii xXaoTWUYHWUUA PyX dYacTu-
HOK DPEUYOBMHUW HA3WBAIOTHL MENJOBUM PYXOM,
OCKiJNIbLKM 30inbIllleHHA (3MEHIIIEHHA) TeMIe-
parypu PeUYOBUHU CIPUUYUHAE 30iJbIIeHHSA
(BMeHIIIeHHA) cepeaHbOI IMBUAKOCTI Pyxy ii ua-
CcTUHOK. Tak, AKINO HAJUTU PO3YUH MiITHOTO
KYIIOpOCY He B OOHY, a B ABi MOCYAUHU 3 BOJOIO
1 omHY MMOCYAWHY PO3TAIyBaTH B TENJOMY Mic-
i, a Apyry — B XOJOJHOMY, TO Uepe3 MedKUH
yac mobauymMo, IO B TemjJoMy Micii audysia
BimOyBaeThCcss HabaraTo IIBUIIIE.

EnektpoHu

Agpo

Puc. 2.2. [naHeTtapHa mogenb
atoma. Hacnpasgi BigctaHb Bif
Aapa fo eNeKTPOHIB NepeBuLLyE
po3mip agpa B 100 000 pasis

Puc. 2.3. O6’em cymiLi ropoxy
Ta MWOHA MEHLUNIA, HiX cyma
06’eMiB KOMMOHEHTIB Li€l CyMiLLi:
KPYMNWHKM MLLOHa NoTpanuiu

B MPOMIPKK/ Mi>K FOPOLUNHAMU

Puc. 2.4. 3a ponomorow ninkn
MO>KHa aKypaTHO HanuT! PO3UnH
MiZHOrO Kynopocy Ha IHO CKIfAH-
K1 3 BOZIOO
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Po3pin 1. ®I3VKA AK NMPUPOOHNYA HAYKA. MI3HAHHA NPVPOAN

® Puc. 2.5. Mpouec andysii Ta Moro cxematnyHe 306paXkeHHA: MONEKYM Ha MeXi po3mnoginy peyo-
BWH MIHAIOTbCA MiCLIAMM, | B pe3ynbTaTi 3 YaCOM PeyOBUHM NOBHICTIO NepeMilLyoTbCA

MiaTBepA’KyeMo B3aeMogilo MoneKkyn

Mu s’scyBaJu, 1[0 MOJIEKYJIH IIepeOyBaioTh y 0e3lMepepBHOMY XaOTUU-
HOMY pyci. Homy K BoHU He poajiTatoThbcsa HaBcibiu? Ilomanm Te, Tima He
TiILKY He PO3CUMAIOTHCA Ha OKPeMi MOJIEKYJHN, a HaBIaKHu, IM00 iX pos-
TATTH, 3JIaMaTU, PO3ipBaTu, MOTPIOHO AOKJACTH 3YyCHUJb. IIprunHa KPUETHCA
B IPUTATAHHI MixK MoJsexkyaamu. Came 3aBIAKU MINCMOLEKYLAPHOMY NPU-
mszanHio TBepAi Tija 30epiraroTh cBOIO (popMYy, piamHAa 30MPAETHCS B KpAall-
auau (puc. 2.6), KJell IpUINNAE A0 HAIMEepy, PO3TATHYTa IPYsKMHA HabyBae
BUXigHOI (hopMm.

AKIo MiK MoJIeKyJIaMu € IPUTATaHHSA, TO YOMY Po30KTa Ualllka He CTae
IiJIOIO ITicJIsT TOro, AK Ii yJIaMKKM OPUTUCHYTH OOUH M0 omxHoro? IloscHutu
e MOXKHA TUM, W0 MIHCMOAEKYIAPHE NPUMAZAHHA CMAE NOMIMHUM MIJLbKU
Ha 0yxce mMaaux 6i0cmamnax — MAKUX, AKi MONCHA NOPi6HAMU 3 PO3MIpamu
camux vwacmuHox. Ko MU OPUTHCKAEMO OAMH O OMHOTO yJIaMKM YaIllKH,
TO Yepes3 HEpiBHICTL IMOBEPXHi Ha 3a3HaveHi BifcTaHi 36JIMKYyeThCA He3HAUHA
KiZmbKicTh MOJIEKYJI. A BificTaHb MidK OiJIBIIIOIO iX YACTUHOIO 3AJIUIIAETHCA Ta-
KOI0, III0 MOJIEKYJIU MaiKe He B3a€EMOIIIOTh.

Puc. 2.6. [MpoBucny Kpanno Boay AeAKnI Yac yTPUMYLIOTb Bifl NadiHHA CUAN NPUTATAHHA Mi>K MO-
nekynamu
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§ 2. bynosa peuosuHu. Monekynu. Atomu

Cupo0byiiTe CTUCHYTH, HATIPUKJIA, 3aKPUTY ILJIACTUKOBY ILIAIIKY, TOBEPXY
3aII0BHEHY BOJI0I0, a00 MOHETKY — BHU BiguyeTe, II[0 3po0uTH Iie 0e3 JoJaTKO-
BUX 3aC00iB HEMOKJIUBO. Piu y TiMm, 1110 MONeKYyaU He MilbKU NPUMSA2A0MbCS
o0Ha 0o o0Hol, ane il sidwmosxyrwmbcs. 3a3Buuaii y pigimHax i TBepaux Ti-
JlaX TPUTATAHHA BPiBHOBAKYEThCSA BiAINITOBXYBAaHHAM. AJie AKIIO CTUCKATHU
pimuHy abo TBepjae Tijo, TO BicTaHb MiK MOJEKYJaMHU 3MEHIITHUTBHCI U MisK-
MOJIEKYJIAPHE BiAIITOBXYBAaHHS CTaHE CUJIBHIIIMM, HidK IIPUTATaHHSI.

DopmynioeEMO OCHOBHI NOJNIOXKEHHA MONEKYNAPHO-KIHETUYHOI Teopiil

ITomag 25 croxiTe TOMy pmaBHBOrpenbKuii @isocod Jemorpim

(6m. 460-370 pp. mO H. e.) BHUCJOBUB ifei0, IO BCi Tijga CKJIaZAIOTLHCS
3 MaJIEHbKUX TiJjelb (YUeHUH HasBaB ix aToMaMu — Y HepeKJali 3 rperbKol
Ile CJIOBO O3HAUa€ «HEMONiJbHUII»). A OT HiATBepI:KeHHsS iCHYBAaHHS Tak
3BaHUX aTOMiB i mMoJsieKysa Oyiso orpumanHo Tinmbku B XIX ct. Came Toxi
3’aBuyaca i O0yjaa JOCJiHO OOI'PYHTOBAHA MOJIEKYIAPHO-KiHEeTHYHA Teopid,
AKa poarisangae O0yZoBYy PEUOBMHU 3 TOUKHU 30PY TAKUX MPbOX OCHOBHUX
NOJLONCEHD.

1. Yci pevosunu ckaadaromuvcs 3 HGCMUHOK — MOJEKYJL, AMOMi8, 1OHiE;
Mi)K YaCTUHKAMU € NPOMIHCKU.

2. YacmuHKku peuosuHu nepebysaiomo y GesnepepsHomy O6e3nadHomy (xa-
OMUYHOMY) pYci; TAKUH PyX HASUBAIOTH MENJOBUM.

3. Yacmunku 63aemoditomsv 00HaA 3 00HOI0 (IPUTATYIOTHLCS Ta BiJIIITOBXY-
IOTBHCS).

Nig6buBaemo nigcymkun

Yeci peuyoBMHM CKJIAMAIOTHCA 3 APIOHUX YaCTMHOK — MOJIEKYJ, aTOMiB,

oHiB. Mik yacTMHKAMM iCHYIOTHL IITPOMiXKKH.

YacTuHKHN, 3 SKUX CKJIAJAEThCA PEUYOBWHA, Iepe0yBaioTh y Oeslepeps-
HOMY XaoTuuHOoMYy pyci. Takmii pyxX HA3WBAIOTH TEIJOBUM. 30iJbIIEeHHSA
(3MEeHIIIeHHs) TeMIIepaTypPyu PEUOBUHU CIIPUUYNHSAE 30iJIbITeHHS (3MEHIIIEeHHS)
cepeqHBOI MIBUAKOCTI pyxy ii wacTmHOK. OZHUM i3 AOKasiB PyXy MOJIEKYJI
e nudysia. Iudysis — mporiec caMOBiIBLHOIO IIEPEeMilllyBaHHS JOTUYHUX pe-
YOBUH, AKUHN BifOyBaeThCA BHACJIJOK TEILIOBOTO PYXY IX MOJIEKYJI.

YacTUHKM PEYOBUHU B3a€EMOJiIOTH — BOHHU BiJIIITOBXYIOTHCA Ta IIPUTH-
I'yioTbCcA. B3aemMomisa 4acTMHOK BUABJAECTHLCSA Ha BiACTaHAX, AKI MOXKHA IIO-
PiBHATU 3 po3MipaMu camMUX MOJIEKYJI, aTOMiB, HOHIiB.

KoHTponbHi 3annTaHHA

1. CkinbKu BuUAiB aToMiB Bimomo HayIli? 2. YuM IOSCHIOETLCA TOM (PaKT,
110 iCHYIOTh MinbiioHU pidHuUX peuoBmH? 3. IIlo Bu 3HaeTe mpo posmip aTo-
MiB i mosekyn? 4. SIK MOKHa OOBeCcTH, IO Mi’K YAaCTMHKAMU PEUOBUHU
icaytorh ipomizkku? 5. Illo HasuBaTh TemaoBuM pyxom? 6. [laiiTe o3Ha-
yenHa au@ysii. 7. Hasenity npukaagun audysii. 8. Homy TBepai Tima Ta
piguHN He poO3magaloThCsa Ha OKpeMi uvacTuHKu? 9. 3a AKOI yMOBU B3a-
€MOJisl MijK MOJIEKYJIaMU CTa€ IIOMiTHOIO?
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BnpaBa N2 2

1. Yu moxkeMo MU 3MiHUTH 00’€M Tijla, He 3MiHIOIOUM KiJIBKOCTiI MOJIEKY.JI
y HbOMY? SIKIIO Tak, TO AK Iie 3poouTu?

2. Yomy mys Toro, mob pos3ipBaTu HUTKY, MOTPiOHO JOKJIACTU 3yCUJIb?

Yu Mo:KHA HaBeleHe HUKUe TBepIKeHHs BBakaTu ictmHHuUM? Bigmo-
Bigb OOT'pyHTYHTE.

I3 0eox yaamkie JiHIUKU HEMOMIUBO 0e3 CMOPOHHIX 3acolis
ompumamu €0uHe yije, OCKIAbKU Mide MOAeKYLamMU LiHillKU dilomb cual
8i0ULMOBXY6AHHA.

ITogaiiTe y crapgapTaomy Buraaai uuciaa: 10 000 000; 5000; 2500; 400.
O06YUCITiTh, CKiMBKY TPUOIM3HO MOJEKYJ MOKHA PO3MICTUTHU B3IOBIK
Bimpiska 3zaBmoB:kKum 0,5 MM. BBakaiiTe, IIM0 giaMeTp MOJEKYJIU
nopisuaioe 0,000 000 0001 M.

6. ITomia maiBKM, yTBOPEHOI Ha MMOBEPXHI BOAM Kpalier oJii 06’emom
0,005 mMm3, He Moxxe OyTu Oinbmoro 3a 50 cm2. SIKuil BUCHOBOK II[OZO
Po3Mipy MOJIeKyJI 0JIil BUIIJINBAE 3 IILOT0 (haKTy?

7. 3ragaiiTe Ta OMUIIITH II0 ABa IPUKJIALU CIOCTEPEIKEHbD 1 eKCIIepIMEHTIB,
AKi Bu mpoBoamau y 5 abo 6 KJaci. ¥ yomy, Ha Ballly OYMKY, IIOJSATAE
rOJIOBHA BiIMiHHICTH MiK CIIOCTEPEIKEHHAM i eKCIIepIMEHTOM ?

EKcnepumeHTanbHi 3aBAaHHA

1. Bisomite aBi mHersmbOoki Tapinxu. B omHy HaauiiTe TOHKHM IIIapoM

XOJIOOHY BOOY, B APYry — rapady. 3a JOIOMOTOI0 MHiMeTKW IIOMiCTUTH
Yy IEeHTP KOKHOI TapiJIKM KijbKa KpaleJb MiIlTHO 3aBapeHoro ya. ITosgcHIiTL
pes3yJabTar.

2. BukopucToByioun M’ AKY IPYKUHKY (200 TOHKY I'YMOBY CTPiUKY), YUUCTY
MeTaJieBy (200 CKJIAHY) IIJIACTUHKY Ta OJIIOIEe 3 BOJOIO, IPOJIEMOHCTPYMTE,
10 Mi’K MOJIEKyJaMu BOAU i MeTasy (CKJia) iCHYIOTH CUJIM HPUTATAHHS.
Onurrite cBoi mii abo mpoinfocTpyiiTe iX CXEeMaTUYHUMU PHUCYHKaMU
(dororpadiamu).

Bideodocnid. IlepersiAgHbTe BifEOPOIUK 1 TOACHITH CIOCTEpe:KyBamHe
SIBUIIE.

§ 3. HAYKOBI METOAU BUBYEHHA NMPUPON.
BHECOK YKPATHCbKUX YYEHUX
Y PO3BUTOK ®I3UKU

KorkeH i3 Bac WoAeHHO JOChiAXKY€E HAaBKONMLLHIN CBIT i ofepXy€e HOBI 3HaHHA. Hanpuknag,
BV CAMOCTINHO i BXe JaBHO BCTAHOBMIIY, WO NOXKa, AKLLO il BUNYCTUTU 3 pyK, OOOB'A3KOBO
nagae BHU3, nonym’a 6aratTa NigHIMAETbCA Bropy, COHAYHI NPOMeHi HarpiBaloTb 3emnto,
a KPVIKMHKA XONOoAMTb JONOHI0. A AK MPOBOAATb HAYKOBI JOCNIOXKEHHA BYeHi? AK BOHM
OfleP>KYIOTb HOBI 3HaHHA?
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§ 3. HaykoBi meTozn BUBYEHHA NPUPOAN. BHECOK YKPAIHCBKMX YUEHNX Yy PO3BUTOK Gi3nKM

n [isHaemocs, wo Take ¢pisnyHe AocNifKeHHA, BCTAaHOBJIOEMO
BiAMIHHOCTI MiXK CrMOCTepeKeHHAMN N eKcnepuMmeHTaMu

disnuHe pgocnigKeHHA — Le LinecnpAMoBaHe OTPUMAHHA HOBMX 3HaHb MPO
di3nyHi Tina abo AuLa.

3asBuuai (isuuHe AOCTiMKEHHS HMOUMHAETHCA 3i CIOCTepeskeHHsI, KOJU
docaliOHuK cnocmepizae 3a A8uULeM, He 8MPYYAOYUCH Y 1020 nepebie.

Ao pesyavmamu crocTepeskeHb N08MOPIIOMbCA, TO NOCHiITHUK PO-
6uTh BucHosku. Hampukiaaz, y XO4i cIocTepe:keHb MOYKHA BCTAHOBUTHU, IIIO
KOYKHOI 3MMH BOJla B piuKax, CTaBKax i o3epax HaNIOl KpaiHU BKPUBAETHCA
KpHUroo. 3a pesyJbTaTaMU IIUX CIOCTEPEKEHb MOKHA 3POOUTU BHCHOBOK:
VHaCJIiIOK CUJIBLHOT'O OXOJIOMKeHHs (D0 MiHyCOBOI TeMIlepaTypu) Bojia B piu-
Kax, CTaBKax i o3epax MepeTBOPIOETHCA HA JIiI.

OmgHakK maJieKo He 3aBKIM BHCHOBKU, OJep:KaHi 3a JOIIOMOT'OI0 CIIOCTepe-
JKeHb, € icTuHHuUMU. POo3risaHbTEe, HANPUKJIAML, Biapisku Ha puc. 3.1. YUepso-
HUHN BiApPi30OK 3MAEThCSA MEHININM, Hi)K CHHIN. SIKIO K BUMIpATH DOBKUHY
BipisKiB JIIHINIKOIO, TO BUSABUTHCSA, II0 iXHIi JOBKUHU € OJHAKOBUMMU.

IITo6 He pobuTuM MOAIOHUX XUOHUX BUCHOB-

KiB, yUeHi IPOBOJATH €KCIIEPUMEHTH (IOoCJIimu). pa

N\

N2

EkcnepumeHT (gocnig) — ue gocnigxeHHs ¢i-
3UYHOrO ABMLLA B YMOBAX, AKi nepebyBatoTb nif
KOHTposnem HaykoBuA (puc. 3.2).

ExcnepumenTn 3as3Buyail CynpoOBOIMKYIOTH-
ca sumiposeannHamu. Koo HayKOBII IIPOBO-  Puc. 3.1.JoBXvHa Bigpi3kis
IATH Cepil0 eKCIepPMMEHTIiB, CIPSIMOBAHHX Ha € OfHAKOBOI.Y LIbOMY Nerko

BUBUEHHSA IeBHOTO (DisMUHOTO ABHUINA, HfeTbcsa  MNEPEKOHATMCA 33 AONOMOTOio
JTIIHINKA

Ipo excnepumenmaJsvHe docnidncenns. Hepes
IeKiJIbKa YpOKiB B BUKOHYBATUMeETE .1a00pPA-
mopry pobomy — Ie HAUNPOCTIiIUN BUJ eKcC-
MePUMEHTAJIBLHOTO TOCTiMKeHH.

E Bu3sHauyaeMo ocHOBHi eTanu ¢i3nyHoro
BOCNigKeHHA

CrmouaTKy JOCHiITHUK aHaJi3ye mobaueHe mism
Yac CIIOCTepPerKeHb, a MOTiM BUCYBA€ TimoTe3y —
POOUTH MIPUIIYINEHHA PO AOCIiAKyBaHe ABUIIE
B immmumx ymoBax. Hampukian, 3a pe3yJabTaTaMu
CIIOCTEPE)KEeHb CTAHY BOAM B pPiuKax I o3epax
Y3UMKY MOKHa BUCYHYTHU TillOTe3y: IiCJIA 0XO0-
JOM:KEeHHA [0 TeMIOepaTypu, HUKYOl Bimg HYyJd,
BOZa 3aBKAU (He TiNbKM B PiYKaxX Ta 03epax i He  pyc, 3.2. Yueni npoBoasTs
TiJIBKY B3UMKY) II€PETBOPIOETHCI Ha Jim.” eKkcrnepuUmeHTU (gocniam)
y creuianbHO 06nagHaHmx

* Hacmpaspi B piukax Ta o3epax Ha JIij IepeTBOPIETHCH NPUMILLEHHAX — Gi3NYHNX
JIVIIITE IOBEPXHEBUH 11ap BOAH. nabopatopisx
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Po3pin 1. ®I3VKA AK NMPUPOOHNYA HAYKA. MI3HAHHA NPVPOAN

Puc. 3.3. Tanineo laninen
(1564-1642)

- Puc. 3.4. |caak HbioTOH
(1642-1727)

Puc. 3.5. EkcneprmeHTH 3 Tak 3Ba-
Holo TPY6KOI0 HbloTOHa: Y CKNsAHY
TPYOKY NMOMICTWUIM MOHETY i NTa-
WwrHe nepo. Tina noyanu nagiHHA
OfHOoYacHo. Yepes onip noBiTpa
nepo «BigcTano» (a). 13 TpyoKu
BMKayanv NoBiTpsA — Tina Jocarnm
[Ha TpybKmM ofHoYacHoO (6)

20

Hani gociifHUK HPOBOTUTH €KCIEPMMEHT, 3a
JIOIIOMOI'0I0 AKOT0 IIepeBipde rimoresy. Excie-
PUMEHT Ma€ IPOBOAUTHICSA B YMOBaxX, sKi mepe-
OyBAaOTH HiJf KOHTPOJEM IOCJIiTHUKA.

? SKui eKclieprmMeHT BU MOKeTe 3IiHCHUTH,
1100 IIepeBipuTH TiMoTe3y HPO HepPeTBOPEH-
HS BOAMY HA JIin?
3aBagaKu rimoresi Ta il eKcmepuMeHTAJILHI

IepeBipIli JOCIiZHUK OTPUMYE HOBE 3HAHHSI.

A pesyapTaT BAIOTO EKCIEPUMEHTY HAIeBHO

Oyzme TakuM: 3a TeMIieparypu, Hu:kuol Big 0 °C,

BOJZA 30620 TIePETBOPIOETHC HA JIiL™.
IIpoBemenusa messKUX eKCIEePUMEHTiB He II0-

Tpebye OaraTo uacy, ajie iHKOJIHM IIOIMIYKHU iCTH-

HU TPUBAIOTh CTOJITTAMU. HaBememo mpukiaz.
I3 moBcakmenHoro gocsiny gimocodpu Crapo-

IaBHBOI I'perrii 3poOuIM BUCHOBOK, IO BAXKUi

IpeaMeTy 3aB:KAU MaJaloTh HA 3€MJIO IITBUI-

mmre, HixK Jerki. I Timbku uepes maiixke aBi TH-

cAui pokiB irtamiiicekuit yuenuit Ianineo Ia-
aineil (puc. 3.3) BUCYHYB TilloTe3y IIPO Te, IO

MIBUIKICTh MATiHHSA TiJ He 3aJIe’KUTh Big IxX

MacH, a NOBiJBbHIiIlle MaJiHHA JEerKoro Tija Io-

SCHIOETHCA OIIOPOM MOBITPS.
3a JereHmom, A MTiATBEPI:KEeHHSA CBO-

€l BmoragKyu YUYEHHH IIPOBIiB JOCJIig)KEeHHS,

BUKOPUCTABIIN [OJsA Iboro Bimomy Ilizam-

CBbKY Be)XYy. 3 BepIIMHU Iiel CIOpYyAM BiH Ku-

maB mpeamveru (MYIIKeTHY KYJO I rapmart-

He SOp0), Ha PYX SKUX OIlip HOBITPsS BIIJINBAE

He3HAuHO. Pe3ynabraTym eKCIepMMEHTIB IIij-

TBEPAUJIU TillOTe3y BUYEHOrO: oOmaBa IIpen-

MEeTH OOCATAN 3eMJIi HPaKTUYHO OJHOYACHO.
Binpmr TouHi eKcriepuMeHTH S3AifiCHUB BU-

JaTHUN aHriIificbkuii yuenuit Icaax Hviomon

(puc. 3.4, 3.5). IIpore HbioTOH He 00MEIKUBCS

OiATBEPIKEeHHSIM BUCHOBKIB Tanises.

* ITeit BUCHOBOK CIPaBIKYETHCA AJIA BOAU 38 HOPMAJIbHO-
ro arMocGepHOTo TUCKY, OCKiJIbKY ITependadacThes, 110
eKCIIepUMeHT IPOoBeJleHn caMe 3a IIuX yMoB. JleTaabHi-
e Ipo aTMoc(epHU TUCK BU AisHaeTech y § 25 mboro
OigPYYHUKA, a IPO 0COOJIUBOCTI MOBEJiHKY BOIY 3a THUC-
Ky, SKUN 3HAUHO BiApisHSE€ThCA BiJg HOPMAJLHOTO aT-
Moc(pepHOro, — B X0/i BUBUEHHSA Kypcy hisuku 8 Kiacy.
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§ 3. HaykoBi meTozn BUBYEHHA NPUPOAN. BHECOK YKPAIHCBKMX YUEHNX Yy PO3BUTOK Gi3nKM

IlpoanasisyBaBiin omep:kaHi maHi Ta 3po-
OMBIIK HEOOXimgHI o0UMCIeHHs, TOOTO IIPOBiBIIIN

i i Hoge 3HaHHd ~

TeopeTuuHi mocraimskenusa, I. HeioToH mpumyc- =

TUB, IO IMAAiHHA TiJ Ha ITOBEPXHIO 3eMJi Ta b

obepranusa maaHer COHAYHOI CUCTEMU HaBKO-

P . —, ExcniepumenT —

a0 CoHIA migKoOpoOIOTHECA ogHOMY 3aKony. 11106

OOI'PYHTYBATU II€ TBEPAKEHHs, BUCHUII 3HOBY W
KEHHA —

3BEpHYBCA N0 MaTeMaTuku. ¥ pesyabraTi Hbio-
TOH BiIKPUB 3AKOH BCECBIMHbLO2Z0 MSANCIHHA —
CTBOPUB HOBE 3HAHHI.

3 uacip Taxines i Hpl0TOHA OCHOBHUMU Me-
TomaMu 3J00YTTA HOBUX 3HAHb CTAJIU €KCnepu-
menmaavHulli i meopemuunuil. CydacHi ekcme-
pPUMeHTaJIbHI JOCTiMKEeHHA HEMOMKJINBO YABUTHU
0e3 cremiaJbHO CKOHCTPYHMOBAHUX CKJATHUX
npuiaagis. Y pospo0JsieHHI HOBUX Teopiil OepyTs  Puc. 3.6. ETanu nisHaHHA
y4YacTh COTHI BUEHUX, [JIS TEOPETUYIHUX poapa- Y Pi3NUHIX BoChimKeHHsAX
XYHKIiB 3aCTOCOBYIOTH HAAIIOTYKHi KOMII IOTE€PH.

OmgHak i B Halmi OHI OCHOBHiI eTamm OTpPHU-

MaHHS HOBUX 3HaHb (3HAHHA — CIIOCTEPE’KEeHHS, PO3OYMHU — TeOpPeTUYHe
IOCTisKeHHs, rimoTesa — eKCIePMMEHT — HOBe 3HAHHS) 3aJIUINAIOTHCSA He-
aminmauMu. IlocaimoBHICTS eTaniB misHAHHSA y (PISUYHUX TOCTIMKEHHAX MOXK-
Ha YABUTH y BUIVIAAL cHipaJii, AKa CKJIAJaeThbCA 3 €JIEMEHTiB, AKi IIOBTOPIO-
oTbesa (puc. 3.6).

3’scoByeMO, HaBilO cTBOPIOOTL Qi3nUHi mogeni

Bynb-AKuil (isMuHMUEA IIPOIEC € JOBOJII CKJIATHUM i CYHIPOBOIKYETHCS
YUCJIEHHUMHU SABUIAMU. 3PO3YMiJj0, 10 OJHOYACHO MOCIiINUTH BCi ABUINA, AKi
BimOyBaioThbCsI B XOIi TPOIECY, i BpaxyBaTH BIJIUB abCOJIIOTHO BCiX UMHHU-
KiB HeMo:xjauBo. CaMe TOMY Ha IIOUATKY (PisMUHOIO JOCIIMKEHHS CJIiJ BU3HA-
YUTU YNHHUKU, AKi CYyTTEBO BILJIMBAIOTH Ha Ipoliec. Jlajyi BUeHi CTBOPIOIOTH
¢isuuny Momeab mpoliecy — MOro YABHUI aHAJOT, § AKOMY «IiI0Tb» TiJIbKU
i ynHHUKU. JIKi caMe YMHHUKY CJIiJ ypaXyBaTu, a AKUMU HeXTyBaTu, BU3HA-
YaeThCA METOIO JOCJimKeHHdd.

Ti 3 Bac, XT0o rpaB y KoMI'IoTepHy I'py «Angry Birds», Bixe mayu cupaBy
3 HaUIIPOCTiNIO (hisMUHOI0 MOAEJII0 PYyXy Tija, KWHYTOro HiJl KyTOM 0 TO-
pusoHTy (puc. 3.7). 3arajbHi 3aKOHOMIPHOCTI, IO «IIPAIIOI0Th» V IIill MomeJTi,
OynyTh BUKOHYBATUCA W y BUNAIKY, HAIIPUKJAI, TapMaTHOI'O IIOCTPily, aJje
3 IeAKUMHU IIOIpaBKaMM — Ha IIBUAKICTH BiTPy, Ha AKicTh 3apsAnmy, Ha 3HO-
MIeHHA AyJa TapMaTH TOINO. A OT SKIIO HeoOXiTHO po3paxyBaTHU PyX KOcMiu-
HOI paKeTH, TO YTOUHEHb Mae OyTu IIe OiJbIlle: CJif ypaxyBaTH 3MEHIIIEHHS
Macu paKeTH IIiJ Yac IIOJLOTY Yepes3 3rOPAHHS IIajuBa, 3MiHY TeMmOepaTypu
30BHIIITHHOI'O CepPemOBUINa, IIOCTYIIOBE PO3PiAsKeHHs IOBiTPsa Ta iH. Hemapma
MOJIeJIb PYXY PaKeTH CTBOPIOIOTH BEJINKI KOJEKTHUBU BUEHUX, BUKOPUCTOBYIO-
Yy HAKIOTYKHIII KOMII'IOTEpPH.

21
www.e-ranok.com.ua

- ranoK



Po3pin 1. ®I3VKA AK NMPUPOOHNYA HAYKA. MI3HAHHA NPVPOAN

Puc. 3.7. Y komn'toTepHiii rpi «<Angry Birds» BUKopucTaHa HalnpocTila Mofenb pyxy Tina,
KWUHYTOrO Mif KyTOM 10 FOPU3OHTY

LdisHaeMocA Npo yKpaiHCbKNX ¢isvKiB

Y «cnopypskeHHs OyniBii» cydacHOi (isuMKuW BUeHi, UMA TBOPUICTH
moB’si3aHa 3 YKpaiHoo, TexX 3pobusiu cBiii BHecok. Cepen uux Ieawn Ilas.uo-
suy Ilynawi (puc. 3.8) — oxuH i3 mepIINX YKPaiHCBKUX YUYEHUX, AKUHA 3M0-
O0yB CBiTOBe BUBHAHHS CBOIMW MOCJiIKEHHAMU B PiBHUX rajly3aX eKCIepu-
MEeHTaJIbHOI (PiBMKM Ta eJIeKTPOTeXHiKu. ¥ ILedli HalsCKpaBimmux imeH
TaKOK mepIuii npesufeHT AKanemii Hayk Yrpainu Bosodumup Isanosuy
Bepradcvruit (1863-1945), Onexcandp Teodoposuu Cmaryra (1900-1983),
Jlee Bacuavosuu Illy6Huros (puc. 3.9), Jles Jasudosuy Jlanday (1908—
1968), Muxona Mukxoaaiiosuuy Bozoawobos (1909-1992). B Vkpaini Hapo-
OUBCA I IpalljoBaB OOCJITHUK PamioOaKTHBHOCTI Ta 3€MHOTO MATHETHU3MY
Muxoaa Hmumposuu Iluaviurxose (puc. 3.10), axoro mMokHa BigHecTH IO
yupcJa Meplinx IIepPHUKiB-eKCIepuMeHTaTOPiB.

IIpo GaraTbox HAINWX CIiBBITUM3HUKIB-yUYEHUX, a TAaKOK IIPO CJABETHI
YHiBEepCUTETH Ta MOCIiMHI iHCTUTYTM HAINOl KpaiHuW BU i3HAETECh, YBaKHO
npounTaBIIn pyopuky «@Pismka i TexHika B YKpaiHi» AK y IbOMY HIiApyUYHU-
Ky, Tak i B migpyuHukax majag 8 i 9 kiacis.

HocarmeHHsa yKpaiHCBbKUX yUeHMX A0Ope Bimomi 3a MesxamMu HaImoi Kpai-
HH. Marepiaju Ta TEeXHOJIOTil, CTBOPIOBAHI B KUIBCBKOMY IHCTUTYTI eJeKTpo-
spapioBaHHA iM. €. O. ITaToHa, 3aCTOCOBYIOTH Ha BCix KoHTHHeHTax. CuHTe-
TUYHI KpHcTaau, AKi BUPoOJATh B IHcTuTyTi MomHOKpucTaaiB (XapkiB) i Ha

Puc. 3.8. . I1. Mynion Puc. 3.9.J1. B. ly6HnKoB Puc. 3.10. M. [I. Munbun-
(1845-1918) (1901-1945) KoB (1857-1908)
22
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§ 3. HaykoBi meTozn BUBYEHHA NPUPOAN. BHECOK YKPAIHCBKMX YUEHNX Yy PO3BUTOK Gi3nKM

HayKoBO-BupoOHmuomMy mimmpuemcTBi «Kapar» (JIbBiB), He mocTymaroTbCA
HaWKpaIuM CBiTOBUM 3paskaM. MaioTbh aBTOPUTET y Tay3i O0UYMCIIOBAJIB-
HOI TexHiKM I impopMaliiHUX TeXHOJOTi# pPo3podKu IHCTUTYTYy KiGepHeTH-
ku im. B. M. I'mymkoBa (KuiB). Ogaum i3 cBiTOBUX IIeHTPIB dAxepHOi (isukm;
e XapkiBcbkuil (isuxo-rexHiunmit iHcTuTyT HalionampHOI akamemii HayK
(HAH) Vkpainu. Ha [lep:xaBHOMY HigIprueMcTBI «AHTOHOB» PO3POOJIEHO ITOHAT
100 TumiB i mommdikariit sitaxkiB pisHoro Kaacy. ¥ HHimpomeTpoBCbKY, B KOH-
CTpyKTOpCchKOMY Oiopo «IliBmenme» i Ha 3aBoxi «IliBgeHmalil», CTBOPEHO OOUH i3
HaNUMNOTYKHIMNX PaKeTHUX KOMILJIEKCIiB.

Nig6buBaemo nigcymkn

OcHoBHiI MeTomu 3M00yTTSA HOBUX 3HAHB — €KCIEPUMEHTAJbHUU i Teope-

TuuHuii. Ha nmeBHOMY eTami BYeHI MalOTh MesdKi 3HaHHSA; BHACJIiJOK CIO-
CTepesKeHb i po3AyMiB BOHU IIEPEKOHYIOTHCSI B HEOOXiTHOCTI BIOCKOHAJEHHS
OUX 3HAaHb, HPOBOIATL TEOPETHUYHI IOCJiIKeHHSs, BHCYBalOTh TillOTe3y Ta
OiATBEPIKYIOTE (A00 CHPOCTOBYIOTH) ii IIJIAXOM eKCIIepMMEHTaJbHOI Iiepe-
Bipku. PesgynbTaTom cTae HOBe 3HAHHA.

Ilepen TuM AK IPOBOAUTU TEOPETUYHI AOCIiAKEeHHS IMeBHOTO (hiBUUHOTO
mporiecy, (PisMKM CTBOPIOIOTH MOT0 ilearisoBaHUM aHAJOT — (PiSUUHY MOJAEJb.

KoHTponbHi 3annuTaHHA
1. IITo Taxe cmocrepe:xenHA? 2. HaBemiTh mpukgagu (GisUYHUX SBUIII,
3HAHHSA NP0 AKi BU 3400yJIM B pPe3yJbTaTi BJIACHUX CIIOCTEpPe’KeHb. 3. Hum
IOoCJim BimpisHAEThCA Bim crmocTepe:keHHA? 4. XTO i K eKCIIepHUMEeHTAJIbHO
OiATBepAUB rimoTesy I. Taxines Ipo Te, II0 HOBiJbHiIIEe HmamiHHA GiJIbIIX
JIETKOTO TiJla IOSCHIOETHCS OIOpoM IoBiTpsa? 5. HasBiTh ocHOBHiI MeTomu
OTPUMAaHHA HOBUX 3HaHb Y (Gi3MUYHUX JocaimkeHHAX. HaBeniTs nmpukaanu.
6. HasBiTh eTtanu (i3sUUHOTO MOCIIiIKEeHHS.

BnpaBa N2 3

1. Ha Micarmi, me BizcyTHe moBiTps, actpoHaBT [HeBig CKOTT y34B 0 PYK,
a IOTiM OJHOYACHO BiITyCTHB MOJIOTOK i mTarmmuHe mepo. Jlocain axoro
BUEHOT'O IIOBTOPUB acTpoHAaBT? SIKWil pe3yabTaT BiH oTpuMaB?

2. dxuit xpyr i3 momammMX Ha PUCYHKY € OiabIIuM —
TOM, IO OTOYEHUIN MaJIeHbKUMMN Kpyramu, 4Yu TOI,
110 OTOUEeHUH BeJaukumu? AKumM MeTomoM (PisMUHOTO
midHAHHA MOJKHA CKOPHUCTATHCHA, IM00 OTpUMATH
BigmoBiab?

Y mayii pospi3HAITH Taki moHATTS: 1) ABuIlle, sgKe CIOCTepiraeTbcsa
MOBCAKIEHHO; 2) eKcIlepuMeHTa bHUI (pakT; 3) rimoresa. Busnaure, 10
AKOTO 3 IOHATH HAJIeXKaTh IIOJAaHi TBePAIKEeHHA:

a) 3a BifcyTHOCTI omopy IOBiTPsA BCi Tija mamaroTh 3 OAHAKOBOI BUCOTHU
3a Tou caMuii uac; 0) iMOBipHO, Pi3HUIA Yy HIBUAKOCTI HagiHHA TiJa pisHoi
Macu TOSICHIOETHCS OIOPOM IIOBITPS; B) TiJIo, BUOYIIleHE 3 PYK, MIaJac.
1106 3MeHIINTH IIKiAJWBUI BIJIKNB BUXJONHMUX rasiB Ha TOBKiJjId,
BUeHi 3iICHMIN TEeBHI PO3PAaXyHKW Ta 3aIIPONOHYBAJM CKJIAJ HOBOTO
majauBa IJs ABUTYHa aBToMoOiis. 1106 misHaTucsA, AKOO HPU IIHOMY
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Po3pin 1. ®I3VKA AK MPUPOOHNYA HAYKA. MI3HAHHA NPVPOAN

Oyme TAra OBUTYHA, MOT0 BHUOPOOYBaJM Ha CIEIiaJbHOMY CTEHIi.
Y axoMy BUIIaJKy BUEHi BUKOHAJU eKCIIePUMEHTaJbHE HOCJIiJIKeHHSd,
a B IKOMY — TeopeTuuHe? BimmoBigb oOT'pyHTyIHTE.

5. HasBiTh 110HalIMeHIIIe NIiCTh BUMipIOBaJIbHUX IPUJIALiB, AKUMU BU KO-
pucTtyBajamuca Ha ypoKax MaTeMaTUKM, IIPUPOJO3HABCTBA Ta B IIOBCAK-
negHomy kutTi. IIlo Bu BuMiproBasu 3a JOIIOMOTOI0 KOMKHOTO 3 ITMX
npuaanis? ¥ AKUX OZUHUIAX OTPUMYBAJU PE3yJIbTATH?

ExcnepumeHTanbHi 3aBaHHA

1. IlocmocTepiraiite aKe-HeOyAb (iswuHe SABUINE Ta OMUIIITH HOTO 3a
IJIaHOM, TONaHWM Ha (opsamni nmigpyyHmMKa (BUKOPUCTOBYHUTE TiJIBKU
oyHKTHu 1, 2, 4).

2. BispMiTh KiTbKa OMHAKOBUX apKYIIIiB Ialepy Ta HagauWTe iM, OKPiM
OJIHOTO0, pidHOI (hopMu (CKIALITEH, 3IMHITE TOIO). BucyHbTe TrimoTesy 11010
IIBUAKOCTI MaAiHHS KOKHOTO 3 ofmep:kanux Tij. IlepeBipTe cBoio rimoresy
eKcnepuMeHTaNbHO. II0ACHITH pe3ybTaTu eKCIepUMEHTY.

Bideodocnid. IleperassHbTe BiZEOPOJUMK i IIOSACHITHL CIIOCTEperKyBaHe
SIBUIIIE.

i ®disuka i TexHika B YKpaiHi

Mepwwnin npe3npeHT Akagemii Hayk YKpaiHu Bonogumwmp IBaHoBUY
BepHaacbkum (1863-1945) 6yB ofHUM i3 HaMBMAATHILWMX NPUPOLO-
3HaBLiB, YYEHNM, AKNA He NiLie PO3BUBAB BiAOMi HAayKOBi HanpAmu,
a 1 cTaB GyHOATOPOM KifIbKOX HOBUX HayK.

CborofHi 6arato BiJoMUX MiXXHAapPOAHUX OpraHisaLiin y cBoOiX Npo-
rHo3ax Po3BUTKY OACTBa 6a3yloTbCA Ha KoHUenuii 6e3nepepBHOro
PO3BUTKY CYCNiNbCTBa, fKa € MPOJOBXKEHHAM BueHHA B. |. BepHapg-
cbkoro npo Hoocdepy (cdhepy B3aemofii cycninbcTBa M nNpupoau).
CyTb Ui€l KoHUenuii nonsrae B Tomy, Wo6 Bif MOKOMIHHA [0 MOKOMIHHA HEe 3HWXYBanucb
AKICTb | 6e3neKa X1TTA Nofel, He NOripLlyBaBCA CTaH HaBKOMMLLIHbOFO cepefoBuLLa, LWob
BifiGyBaBCA couianbHWIA Nporpec.

§ 4. ®I3UYHI BEJINYUHN.
BUMIPIOBAHHA ®I3NYHUX BETUYUH

fIK BM BBa)Ka€Te, HACKINbKM YacCTO NIOAN BUKOHYIOTb BMMIPIOBaHHA? HacKiNbKM BaXn1MBo
BMITU Lie pobUTN NpaBunbHO? AKUX HAacNiAKIB CRif OYiKyBaTK, AKLLO pe3ynbTaTi BUMIpIOBaHb
6ynyTb xmbHumun? LLo6 gonomorT Bam BiAMOBICTM Ha Ui 3anUTaHHA, HaragaemMo Kinbka
npunagis, AKUMN BX Ta Balla pPoAVHA KOPUCTYETECH MalKe LOAEHHO: FOAVMHHMK, Baru,
TepMOMETP, CrifoMeTp, MaHOMETP... CNOAIBAaEMOCD, WO BU NepPeKOHANNCS B HEOOXIAHOCTI
peTenbHO onpautoBaTty Uel naparpad!
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§ 4. ®i3nyHi BennunHW. BumiptoBaHHA Gi3NUYHKX BEIMYMH

BusHayaeMo NOHATTA «PisnyHa BeNNUYNHa»

Jltogm 3gaBHA A/ OMUCY AKUX-HEOyAb SIBUIIN a00 BJIACTHUBOCTEH TiJl BU-
KOPHCTOBYIOTh IXHi XapakTepmcTuKu. Hamnpukaazm, KOJam MU T'OBOPUMO, IO
TeHiCHa KyJbKa MEHIIIA 3a IIOBITPSAHY KYJI0, TO MaEMO Ha yBasi, IO 00eM
TeHiCHOI KyJbKM MeHIIHnii Bix ob0’emy moBiTpsaHol Kyiai. O0’eM — IpHUKJIAL
@pisuunoi seauyunu. 1lg BesuumHa XapaKTepU3ye 3azabHly 6Jacmuéicmo
TiJT 3afiMaTH MEBHY YacTUHY IpocTopy (puc. 4.1, a). 3pos3ymijo, 1o ob’emu
TiJT MOKYTBH cyTTeBO pidHuTHcA. Illle ogauM mpukaazom (ismuHOI BEJTUUYNHUI
MOJKe CJIYT'yBaTH BiKe BijomMe BaM HOHATTA W.EUOKiCMb pYyxXy, AKe XapakKTe-
pusye pyx Ttin (puc. 4.1, 6).

di3nyHa BennumMHa — e KiflbKiCHO BMpaXkeHa XapaKTepucTuKa Tina abo ¢ismnu-
HOro sABMLIA.

3po3ymiso, 1110 00’eM i MIBUAKICTL PyxXy — IIe JaJjieKo He Bci ¢isuuHi Be-
JUYUHU, AKUMU omepye (isuka. HaBiTh y MOBCAKAEHHOMY KUTTI MU MAaeEMO
CIIPaBY 3 BEJUKOI0 KiJbKicTIO (hisMUHMX BEJIUUYMH: JOBXKIMHA, IIJIOIA, 00’eM,
maca, 4ac, IILJIAX, TeMIepaTypa.

? ARy pismuHy BeJIMUYMHY BUMIipIOE JIOAWHA B pasi sacTynu?

JJia 3pydHOCTI KOKHY (hi3MUHY BEJUUYUHY II03HAUAIOTH IIEBHUM CHUMBO-
Jom (0OyKBOIO JIJATMHCBKOTO abo rpelbKoro ajdasity). Hampukiaanm, o6’eMm mo-
3HAYAIOTh CMBOJIOM V, 4ac — CHMBOJIOM ¢, MIBUAKICTL PyXy — CHMBOJIOM V.

E HisHaemocAa npo MixKHapoAHy cuctemy oguHULb

Y pomani Kyna Bepua «II’aTHafiiaTUpiuHME KamiTaH» € TaKWH ermi-
301: «IIpoMImoBIIN KPOKiB TpucTa Oeperom piuku, MaJeHbKHUI 3ariH CTYIUB
OiJl CKJIeMiHHSA APiMydYoro Jiicy, 3BUBUCTUMU CTEKKAMU SIKOTO iM Tpebda OyJio
MaHAPYBATH...».

IIpoanasisyemo 1meit ypuBOK i 3’acyemMo, AKY (PisMUHY BeJIMUYMHY MaB Ha
yBasi aBTOp, YOMY IOPiBHIOE UMCJIOBE 3HAUEHHA ITi€l BEJIUUYMHU Ta B AKUX
ONUHUIIAX OyJia BUMipsHa BeanunHa. HeBa)KKoO BCTaHOBUTH, IO HAETHCA IIPO
(ismuHy BeJIUUYUHY WAAX, LUCL08E 3HALEHHA KOl CTAHOBUTH Mpucma, a oou-
HUUew Waixy cayrye o0uH Kpok.

2

Puc. 4.1. 1nAa xapakTepurCTKN BNACTUBOCTI Tifl 3aiMaTU Ty UM iHLY YaCTUHY NPOCTOPY BUKOPUCTO-
BYIOTb (i3nUHY BenMumHy 06’eM (a); AnA XapaKTePUCTUKM PyXy Tin — WBUAKICTb pyxy (6)
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Po3pin 1. ®I3VKA AK NMPUPOOHNYA HAYKA. MI3HAHHA NPVPOAN

OueBuIHO, 10 BHUOIP KPOKY 3a OAUMHUINIO ILIAXY HE MOKe OyTH BIAJIUM,
am:Ke IOBMKUHA KPOKY B yeix € pisHoio (puc. 4.2). Takum ynHOM, 3p0O3yMiJo,
YOMY JIIOAU 34aBHA IIOYaJIU TOMOBJISTHUCS PO Te, 11106 BUMipioBaTu OGHY i Ty
camy (pisMUHY BEeJIUUYNHY OJHAKOBUMU OJUHUIISIMIU.

3apas y GisbIriocTi Kpain cBiTy mie sampoBam:keHa B 1960 p. MixkHapomgHa
cucreMa OAWHUIb, AKYy HasuBaioTb Cucmema Inmepnauionaavha (CI)
(puc. 4.3).

Y CI oguHUIIEIO IOBXKUHU € MeTp (M), OOUHUIIEI0 uacy — CeKyHzaa (c),
00’eM BUMIpIOETHCS B MeTpax Kybiunmx (M3), HIBHAKICTH PyXy — y MeTpax
3a cexyunay (m/c). Ilpo immri oguuuiii CI Bu gisHaerecs misHiime.

3anucypoun 3HaueHHsA (PisuuHOI BeIMUYUHU, Tpeba HaBeCTHU CUMBOJI, SKIIM
BOHA IIO3HAYAETHCS, YMCJIOBE 3HAUEHHA (hi3MUYHOI BEJIMUMHMN Ta 11 OJMHUITIO.
Hanpuknazn, sanmmuc v=5 M/c o3Hauae, 10 IMBUAKICTh PyXy SKOrOCh Tija cra-
HOBHUTBL D METPiB 3a CEKYHIY.

3’AcoByeMO, UMM KpaTHi oguHMLI BigpPi3HAIOTbCA Bif YaCTUHHUX

A 3pydyHOTO 3amuCcy BEJIMKHUX i MajaumxX 3HAUEHb (DiSMUHUX BEJIUUUH
BUKOPHCTOBYIOTh KPaTHI Ta YaCTUHHI OSWHUIII.

Kparui omuHuii — me ommumIi, AKi 6inbiri 3a ocHoBHi ommuwuii B 10,
100, 1000 i GinwIre pasis.
YacTUuHHI OOUHMIII — Ile OAMHMUIL, AKI MEHIIL BiJfi OCHOBHUX OAUHUIIb

y 10, 100, 1000 i 6inpIine pasis.

s sammcy KpaTHUX i YaCTMHHUX OAWMHUILL BUKOPUCTOBYIOTH BiJIOBiA-
Hi nmpedircu. Hanmpuraazn, kimomerp (1000 M) — KpaTHa OOUHUILA TOBXKUHU;
cautumetp (0,01 M) — yacTHHHA OTWHUILA TOBYKUHMU.

Y rtabaumni, momauiii Ha c. 27, HaBeJeHO HAWY KMBAaHIIIi mpedikcu.

meTp

KesnbBiH

e

Puc. 4.2. fiKwwo 6abyca i OHYK BUMipIOBa-

TUMYTb BiACTaHb Yy KPOKaX, TO, 3p03yMifo, Puc. 4.3. OcHoBHi ognHuui MixkHapogHoi
BOHV OTPUMAIOTb Pi3Hi pe3ynbraTtn cuctemu ogmHmub (Cl)
26
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§ 4. ®i3nyHi BennunHW. BumiptoBaHHA Gi3NUYHKX BEIMYMH

Ipegircu 0na ymeopeHHsA HA368 KPAMHUX i YACMUHHUX 00UHUUD

3HavyeHHA B HepeKjasi
IIpedikc 3 TPEeNbKOlL CumBoJI MHOXHUK

a60 JATMHCHKOI MOBHU
Tepa- YyIOBUCHKO T 1 000 000 000 000 | 10'2
rira- riraHTCHKU T 1 000 000 000 & 107
Mera- BeJIUKNH M 1 000 000 & 106
KiJso- THCAYA K 1000 | 103
TeKTO- CTO r 100 | 10?
neru- ecAThb I 0,1 | 1071
CaHTH- cTo c 0,01 | 102
Mii- THCSAYA M 0,001 | 1073
MiKpo- MaJnii MK 0,000 001 | 1076
HaHO- KapJInK H 0,000 000 001 | 10°°

BusHayaemMo, Unm BigpPI3HAIOTbCA NpAMI | HenpAMi BUMiplOBaHHA

3uaueHHA (PISUYHUX BEJIUUYUH OJEPKYIOTH ILIAXOM BUMIPIHEAHbB.
3rajaiiTe IPUKJIAL BUMIipOBaHHS, HaBeJeHUH y II. 2 Iboro maparpada.
ABTOp, ommcymoouu MOMOPOK B3aroHy OeperomM piuKW, 3a OAWHUIIO IIIIAXY
o6paB Kpok. 11106 mogaTy yncaoBe 3HaUEHHA (TPUCTA) MIJIAXY B KPOKax, HOMY
HeoO0XimHo OyJIO0 MOPiBHATH IPOUAEHY BifCTaHb i3 JOBIKUHOIO KPOKY.

Bumipatn ¢isnuHy BennmumHy o3Hauyae NopiBHATK ii 3 OfHOPIAHOKW Benuun-
HOI0, B3ATOK 33 OAMHULIIO.

IcuyroTs nBa BuAu BUMIipIOBaHb: npaMi i Henpsami BUMipIOBaHHS.
Y pasi npamozo eéumipwearHns NIyKaHe 3HAUeHHA (PiSMUYHOI BeJIMUNHU
OTPUMYIOTH Bimpasy (puc. 4.4, 4.5).

- ¥

Puc. 4.4. <Y meHe 3HOBY NiABULLMBCA TUCK»,— Puc. 4.5. 1o BignpaBneHHa NoTAra 3anniumnocsa
CKapXMTbCA XKiHKa NicnAa BUMipIOBaHHA 2 XBUWIUHN — Liell iHTepBan Yacy BU 3 XBUJIO-
KPOB'AHOIO TUCKY BaHHAM BM3HayaETe 3a JONMOMOro roANHHMUKA
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Po3pin 1. ®I3VKA AK MPUPOOHNYA HAYKA. MI3HAHHA NPVPOAN

Y pasi Henpamozo sumiproganHs MIyKaHe 3HAUEHHS (Pi3MUHOI BEJIUUYMHU
BM3HAYAIOTH 3a IIEBHOIO (DOPMYJIOIO, IiICTaBUBIIMU B II0 (OPMYJIy SHAUEHHS
iHmMUX (QiSMYHUX BeJUYUNH, OTPUMAHUX B XOAi NpAMUX BUMipioBaHb. Tak,
1106 BUBHAYUTHU IIJIONTY S IPAMOKYTHHKA, CIIOYATKY 3a JOIIOMOI'OI0 JiHiNKU
BUMIpIOIOTH HOBXKUHY [ i mupuHy d TPAMOKYTHUKA (IPSMi BUMiplOBaHHS),
a TmoTiM 0GUMCIIOITE ¥oro oIy 3a ¢gopmysiow S=1[0-d.

? Hemnpawmi BumipioBaHHA SKMX BeJIWYUH BU BUKOHYBAJM HAa yYPOKax MarTe-
MaTUKU?

i 3HaloMMMoOCA 3 BMMipIOBaJIbHUMU Npunagamm

Hna ecmarnosiennsa 3HAYeHb (PIBUUYHUX BEJIUYUH Y XOAi MPAMUX BU-
MiploBaHb BUKOPUCTOBYIOTH 8UMipoganvHi npuaadu (puc. 4.6).
3apas y HayIli, TeXHII[i Ta IIOBCAKIEHHOMY JKHTTI 3aCTOCOBYIOTH K
eNleKMPOHHI YU@pposi 8umiplosaibHi npuaadu, B AKUX 3HAUEHHA BUMiplOBa-
HOI BeJIMUYMHU BUCBIT/IIOETHCA Ha €KpaHi, TaK i BUMiproBaJbHI mpuiagm, min
Yyac KOPHUCTYBaHHA AKUMU 3HAUYEHHS BUMIipIOBAHOI BEJIUUYMHU KOPUCTYBAY BU-
3Hava€ 3a wkaaow. BumipoBanbuuii mpuial 3a3BUYai MiCTUTEL iH(popmaIriio
100 OAWHUITH, Y SAKUX IIOHAETHCA 3HAUEHHS BUMIPIOBAHOI ITMM ITPUJIAJOM
BEeJIUYUHU.
3a IIIKaJI0i0 MOKHA BCTAHOBUTH JBi HAWBaKJIMBIIIIi XapaKTEPUCTUKY BUMi-
PIOBAJILHOIO IIPUJIAAY: UiHY NOOiNKU WKALY TIPUIALY T MeHCi BUMIPIOBAHHAT.

LliHa noginkv WwKany BUMiplOBaNbHOTrO Npuaagy — Le 3HaYeHHs HaliMeHL ol
MOAINKN WKanu uboro npunagy.

I]o6 susnauumu yiHy nodiJKu WKAAU SUMIPIOEAJIbHO20 npuaady, Heoo-
Xi0HO pi3HUYyl0 080X OYOb-AKUX HAUOAUMYUX 3HAUEHb 8CAUYUHU, HABCOCHUX
Ha wkaai, nodiiumu Ha KiabkKicmbv nodiJoK Mid HUMU.

Puc. 4.6. BumiptoBanbHi npunagu: a — 3i WKanoto; 6 — eneKTpoHHi undposi

Me:xi BuMipioBaHHA B €JIEKTPOHHUX IU(GPOBUX IPUIALaX BUSHAYAIOTH 34 [IACIOPTOM IIpU-
nany abo BCTaHOBJIIOIOTH CIIEeIliaIbHUM ITIepeMUKaueM Ha ITaHe i IPUIamy.
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§ 4. ®i3nyHi BennunHW. BumiptoBaHHA Gi3NUYHKX BEIMYMH

l Puc. 4.7. MeanuHuii TepmomeTp

Busmaummo 1iHy momisKm mIkasgm MeIMYHOTO TepMoMeTrpa (puc. 4.7):

1) oGepeMo aBa 3HAUEHHS TeMIIepaTypHu, dKi HaBeleHi HaA IMTKAaJIi, HAITPUK-
aax 40 °C i 39 °C, i smaiigemo ixHI0 pisuuiro: 40 °C-39°C=1 °C;

2) BUBHAUMMO KiJIBKiCTh MOMiJIOK MisK prcKaMu, MOpAJ] 3 AKMMU BKasaHi
i suaueHHda, — 10 momiJyok;

3) oTpuMaHy PiSHUITIO IOAiINMO Ha KiJbKiCTh IOIiIOK:

O

¢ =0,1°C.

Om:xe, I[iHA MOMIJIKY IITKAJU IIHOro TepMmoMeTrpa ctaHoBuTh 0,1°C:

c _40°C-39°C _1°C

oo = =0,1°C,
P 10 10

I Mexi BuUmiploBaHHA Nnpunagy — Lie Halbinblle Ta HallMeHLLIEe 3HaueHHA $i3ny-
HOI BENINYUHY, AKI MOXKHA BUMIPATA UM Mpuiagom.

Tak, BepxHsA MeKa BUMipIOBAHbL MEIWYHOrO TepMomeTpa Ha puc. 4.7 mo-
piBHIoe 42 °C, HMKHA cTaHOBUTH 34,1 °C.

Nig6buBaemo nigcymkun

disnuHa BeamUumMHA — Il KiJbKICHO BHpasKeHa XapaKTepUCTUKAa Tija

a0o0 (ismuHOro ABuina. Bumiparu (ismuHy BeJIWUYMHY — IIe O3HAUAaE IO-

piBHATHU ii 3 OOJHOPiIAHOI BEJIMYMHOIO, B3SATOIO 3a OAWHUIIIO.

Y pesynbTaTi IpAMHUX BHMipIOBaHBb 3a JOIIOMOI'OI0 BUMipIOBAJBLHUX IIPU-
JagiB OfEepPs;KYIOI0Th 3HAUEHHA (Pi3MUYHUX BEeJIUUYNH. SallUCYIOUU 3HAUeHHS (i-
3UYHOI BeJIMUYNHU, TPeba HaBeCTU CUMBOJI, AKUM BOHA MO3HAUAETHCS, UNCJIOBE
3HaueHHA (ismuHOl BenmumHM Ta il ogmHuMII0. [JIg 3pyYHOCTI 3amucyBaHHSA
BEJIMKUX 1 MaJnx 3HaUeHb (PiBMUYHMX BEJWUYWH 3aCTOCOBYIOTh KpaTHI Ta dac-
TUHHI OZUHUILL, OJA 3a0NCy AKNX BUKOPHCTOBYIOTH CHeIliaJbHI mpedikcu.

Iina momisiKku ITKaJ W BUMiPIOBAJBLHOTO IIpWJANy — Ile 3HAUEeHHA Hau-
MEHIIIOL TTOAIIKY IITKAJIU ITbOTo npuiaany. Me:xi BuMiproBaHHA mpujaagy — Iie
HalibisbIlle Ta HaliMeHIle 3HAaUeHHA (Pi8MYHOI BeJITMUYUHY, AKI MOKHA BUMipA-
T IIUM ITPUJIAJOM.

KoHTponbHi 3anuTaHHA

1. JlatiTe osHaueHHA (hiswuHOI BenmumHU. 2. HaBexmiTe mpukjaanu Qismy-
HUX BeJauunH. Ki BiacTuBOCTi Tia a00 AKi o3HAKU (DhisMUHUX SBUII BOHU
XapaKTepusyoTh? 3. dKUMU CHMBOJaMU II03HAYAIOTH: 00’€M; HMIBUAKICTH
pyxy; udac pyxy Ttima? 4. Illo osmauae BuMipATH (i3UYHY BeIUUUHY?
5. HaBegite npukigagu npedikciB, AKi BUKOPHUCTOBYIOTH IJIsI YTBOPEHHS
YACTUHHUX ONWHUIIh; KPaTHUX OoguHUIL. 6. HaBemiTh mpukjaagu BUMipIo-
BaJbHUX IpMIafiB. 7. SIKi xapaKTepUCTUKUN IIPUJIALY MOKHA BUSHAUUTHU
3a moriomoroio #oro mkaau? 8. [llo Take miHa MOAiJMIKY IMIKAJJIU IPUIALY?
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BnpaBa N2 4

1. IlogmafiTe B MeTpax TaKi sHaueHHs (ismuHux BeamuuH: 145 mm; 1,5 xMm;
2 KM 32 M.

2. HasBiTh (pisuuHi BeImUnHUN, IPUJIAIU OJd BUMipIOBAHHS AKUX 300pa-
sKeHo Ha puc. 1-3. HaBeniTs cuMBOJIM AJIS IIO3HAUEHHS I[UX BEJINYNH;
ix oguuuii B CI.

/ u.u Iy r oo
L L B g c

Puc. 1 Puc. 2 Puc.3

3. BusmauTe Me)Ki BUMipIOBaHHs; I[iHY IOAIIKY IIIKAJIX IITIPUIlA HA puc. 4.

Puc. 4

3anuIniTe 3a [JOMOMOTOI KpaTHMX ab0 YaCTUHHUX OAWHUIL TakKi
smauenHda: 0,0000075 m — pmiamMeTp UYepPBOHUX KPOB AHUX TiJellb;
5900000000000 m — pagiyc opbiTm mIaHeTH-Kapauka IlayToH;
6400000 m — paxiyc mnameTu 3eMs.

5. Backer0oabpHMIT MalJaHUYNK, Ha AKOMY IPOBOAATDL OQiIifiHi 3maramus,
MOBMHEH MAaTu OOBKUHY 28 M 1 mwmpuHy 15 M. BusHaure mioiry

fackeT6oJbHOTO MalifaHunKa. Biamosigs nogaiite Takox y am? i cm2.

6. 3ragjaiiTe o3HAUeHHA (Pi3MUYHOI BeJIMUYUHHU TA HOBENiTh, IO HOBXKHUHA —
e (isvuHA BeIMUnHA.

7. CropucraiiTech [IOJaTKOBUMU m:kepesaMu imdopmarllii ta migroryiite
MOBiJOMJIEHHA IIPO BUMipIOBAJbHI IPUJIaIN, 3 AKMUMU BU MAa€ETe CIIPABY
Y IIOBCAKJIEHHOMY KUTTi.

EKcnepmmeHTaani 3aBAaHHA

1. 3uHaiigiTh y cebe BoMa 2—3 BUMipOBaJIbHI IPUIaaH, 110 MAIOTh IIKAJY.
BusHaute Me)Ki BUMiprOBaHHSA Ta IIiHY MOALJIKY ITKAJIU KOYKHOTO IIPUJIALY.
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§ 4. ®i3nyHi BennunHW. BumiptoBaHHA Gi3NUYHKX BEIMYMH

2. CkopucraBIIuCch HaBedeHOI HUKYe iHGMOP-
Malliero, BU3HAUTE MJIOMIIY BaIllol AOJIOHI. A\
Ilnomy dirypu, saxa Mae HeOmpaBUJIBbHY I'€O-
MeTpUYHY (OPMYy, MOYKHA BU3HAUUTU 3a KOH-
TypoM IIiei ¢irypu, HamMaJabOBAaHMM Ha Iamepi
B KJITHHKY, a00 3a JOIIOMOrOI0 ImajieTKu (Ipo-
30p01 MJIACTMHKMN 3 HAHECEHOI0 Ha Hill CiTKOIO
KBaapaTiB meBHOI IjomIi). ¥ TaKOMY BUIAAKY
oIy S Qirypu o0YnCI00TEL 38 (POPMYJIO0:

/ \_/—‘\
NS

S=|n+1k|s,
2

Ie n — KIIbKicTh IIiIuX KBagparTiB, B — KiJgb-
KiCTh HeIiIuX KBaApaTiB, S; — ILIOM[A OZHOTO
kBagpara. Hampuwian, nioma dirypu Ha pu-
CYHKY JOPiBHIOE:

S= 20+%~22~25MM2=775MM2.

3. CBoro uacy JaBHBOTPEILKUN MaTeMaTUK, (PisuK i Mexauik Apximen 3a-
IPOIOHYBAB CIIOCi0 BUMipIOBaHHA ILIOMI (irypu, AKa Mae HeIPaBUJILHY
reoMeTpuuHy (opmMy, 3a ZOIIOMOTroi0 TOUHUX TepesiB. CnpobyiiTe BigHOBU-
TU IeH cocib i mosscHUTH IHoTro.

Qdisuka i TexHika B YKpaiHi

HauioHanbHa akagemia Hayk YKpaiHu
(HAHY) — HaiBuLa gepr>kaBHa HayKoBa yCTa-
HOBa YKpaiHu. Akagemito 3acHyBaB y 1918 p.
ypAa retbmana [1. . Ckoponaacbkoro. lMep-
WM Npe3npgeHToM YKpaiHCbKOI akagemii
Hayk (TorouacHa Ha3sa HAHY) 6yB BugatHui
YKpalHCbKWI  yueHuin Bosooumup lsaHosuy
BepHadcbkud.

HAHY 3anmaetbca gocnigXeHHAMU B rany-
38X MPUPOAHMYUX, FYMaHITapHUX, CYCMinbHUX
i TEXHIYHMX HayK. Hanbinblwi gocArHeHHA AKageMii: 34iiCHEHHA WTYYHOT A8EPHOT peaKuil;
CTBOPEHHA NMPUCKOPIOBaya 3apAfXeHUX YacTMHOK; HOBOro TUMy pafiofiokaTopa; BNpoBa-
[XEHHA TeXHOJOrii aBTOMAaTUYHOIO 3BaploBaHHA; CTBOPEHHA HOBUX NiKapCbKMX npenapa-
TiB i MeTofiB NiKyBaHHA; pO3p0o6Ka NepLuoi B KOHTUHEHTasbHI €EBPONi eNeKTPOHHOI 06-
yncnoBanbHoi MawrHu (EOM).

Y pi3Huii yac B HAHY npautoBanu 6arato BUAATHMX yYeHUX, CGOpPMYBanioca YNMano Ha-
YKOBUX LWKiN. Tak, B yCbOMy CBITi BiJlOMi YKpPaiHCbKI KON enekTpo3saptoBaHHaA €. O. Ma-
ToHa Ta b. €. MaTtoHa, KibepHeTukn C. O. Jlebepera Ta B. M. [NyLwKoBa, TeopeTnyHOI Gi3nKm
J1. 0. Nlanpay, HeniHinHOT MexaHikn Ta ctaTuctnyHoi ¢isukn M. M. boronto6oBa ToLO.
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Po3pin 1. ®I3VKA AK NMPUPOOHNYA HAYKA. MI3HAHHA NPVPOAN

i JIABOPATOPHA POBOTA Ne 1

Tema. Bu3HaueHHA WiHM NOAINKN WKany BMMIPIOBasIbHOrO npunagy.

Merta: BU3HaUMTN MeXi BUMIPIOBAHHA Ta LiHY MOAINKM LUKan Pi3HWX BUMIPIOBaNbHUX
npunagis.

O6nagHaHHA: NiHillKa; TEPMOMETP Ta iHLi BUMipIoBasbHi npunagu.

BKA3IBKM 0O POBOTU
MigroToBKa A0 eKCnepyMeHTy

Ilepen TuM K BUKOHYBaTu PoOOTY, IIepeKOHAaMTecs, 110 B 3HAETE Bi-

moBifi Ha Taki 3anmuTaHHS.

1) Illo HasWBaOTL BUMipPIOBAJIbHUM IIPUJIATOM?

2) Ik BUBHAUMTU MeKi BUMIipIOBAHHSA ITKAJN IPUJIALY?

3) Ak BUBHAUUTH IiHY MOAIJIKU IIMKAJN IPUIATY?

4) dxux nmpaBuJy 6e3MeKU CJIiJ JOTPUMYBATHUCH, IIPAIIOIOUN 3 TEPMOMET-
pom?

u EkcnepumeHT
Cysopo dompumyiimecwv incmpykuii 3 6e3nexu (0us. popsay niopyu-
HUKQ ).
1. PosrisgHbTe MIKAIW HAABHUX y BaC BUMIPIOBAJIbLHUX TPUJIAJIB.
2. 3amoBHITEH IepIlli I’AThH CTOBIYUKIB TAOJIMII.

Biiok mo3HauOK ITKaIn npujaany

dizuuHa . .
Opunuiiss | Ywucaa, KinekicTe
Hassa | BemmunHa, . . . . : g
. BUMi- aguMu | momigok mixk | Ilima | Mesxi Bumi-
nopu- | BUMipIOBa- .. .
proBaHO1L O3HAa- CyClOHIMU 1I10- PrOoBaHHSA
Janxy | Ha mpuJja- .. .
BEeJIWYUHY | 4eHi ABi puckamu, IimR7

ZIOM

CyCimHi | mO3HaUeHU- | IIIKaJIu
PUCKU | MU YHCJIAMU

HUX- | BepxX-
HA HA

OnpauioBaHHA pe3ynbTaTiB eKCNepyMeHTy

BusHaute miny momisiKm ImIKaJgu i MesKi BUMIpIOBaHHS KOYKHOTO 3 IO-
CIIMKYBaHUX MPUJIALIB i 3aKiHUITH 3allOBHEHHA TaOJMIIi.

AHanis eKcnepviMeHTy Ta MOro pesynbratiB

ChopmyiioiiTe BUCHOBOK, y SKOMY 3asHauTe: 1) IIT0 caMe BU BHU3HA-
vyanu; 2) AKi pesyabTaTu Ofep:KaJin; 3) AJIA Y0ro MOKYTh 3HAZOOUTHCS Ha-
BUYKHM, HAOyTi B XOAi BUKOHAHHS POOOTH.

TBopqe 3aBAaHHA

+
BurorosTe MipHYy cTPiuKy i3 IiHOIO IMOAIIKK MIKAJIU D MM.
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§ 5. MOXUBKW N OLIHIOBAHHA TOYHOCTI
BUMIPIOBAHbD

Bu3HauTe nnowly noBepxHi apKyLla 30wWK1Ta 3a AOMOMOroo NiHinKK. MoTiM 3anponoHyiTe
BalloMy cycifoBi abo cycigui 3pobut Te came 3a [OMOMOrolo Ui€i X NiHiKkuK. 3icTaBTe
OTpMMaHi pe3synbTatu. AKWO pe3ynbTaTu BUABMAATLCA Pi3HUMW, TO YU pe3ynbraT Chif
BBaKaTu 6ifbL TOYHMM? Y1 MOXKHa BBaXKaTuh pe3ysibTaTii BUMiptoBaHb abCOMOTHO TOUHUMU?
CnpobyemMo 3HaTLM BiAMOBIAI Ha Ui 3anuUTaHHs.

n MpoBoagnMmo BUMiplOBaHHA

Bu 6araro pasiB 3mificHIOBasii BUMiPIOBAHHS MOBKUHU. A UM IPaBUIL-
HO Bu 1ie pobuau? IlepeBipmmo. Bumipsgemo, Hampukiald, TOBXKHUHY OJIiBIIS
3a JOIOMOromw JriHitiku. Iaa mporo:

— MOPUKJIAAEMO JiHINKY 0 OJiBIA Tak, 1100 HyJIb Ha IIKaJi JiHiliky 30i-
raBcs 3 OOHUM KiHIiieM ojriBiisa (puc. 5.1);

— BU3HAYMMO, HABIPOTHU SKOI IMO3HAUYKHU IMKAJM JiHIAKK PO3TAIIOBaAHUN
OPYTU# KiHeIb OJIiBILA.

Bauuwmo, 1o gpyruii KiHemb OJIiBIlA PO3TAIIIOBAHMNN 0isa mosHauku 12 cMm,
TOOTO MOJKHA CKa3aTH, II0 JOBXKMHA OJiBI[A CTAHOBUTEL IMpubau3Ho 12 cm. Of-
HaK KiHeIlb OJIiBIlA BUCTYIIA€ 3a MO3HAUKYy 12 ¢cM mpubJIn3HO Ha 2 MijgimeTpu,
OTsKe, TOYHIimIa HoB:KuHA oaiBua — 12,2 cm, ado 122 mm.

Puc. 5.1. BumiptoBaHHA [OBXUHM ONiBLA NiHIMKO

MipKyeMo npo TOYHiICTb BMMipIlOBaHb

Buwmipiooun OOBXKUHY OJIiBIIA, MH OTPHUMAJM ABA pesyabTratu: 12 cm
i 12,2 cm. dAKuit i3 HUX € OpaBMJIbHUM? ¥Y3araJji IpaBUJIbBHUMU € OOUABA,
a OT TOYHICThP BUMIipPIOBaHb € Pi3HOIO: y IIEPIIIOMY BUIAAKY MU BUKOHAJIHU
BUMipIOBaHHS 3 TOuHicTIO 10 1 c¢M, a B ApyroMmy — 3 TOUYHicTIO m0 1 MM
(0,1 cm). oA HAIIOTO €KCIIEPUMEHTY ITe ITiJIKOM 3aJ0BiJIbHA TOYHICTB.

A oT aKio moTpibeH OGiJBINT TOYHMWIT pe3yabTaT, Tpeba BUKOPUCTATH BU-
MipoBaJIbHI mpumaagu, SKi MaOTh MEHINY IIiHy mogiaku mraam — 0,5 Mmm
a6o HaBiTe 0,1 MM. AJie i ToAli MH He BUMIpSAEMO JOBXKHHY OJiBIIsSI abco-
JIOTHO TOYHO. IIpMYMH A IILOTO YMMAJIO: I1e i HeJOCKOHAJIICTh KOHCTPYK-
mii mpujany, i HeZOCKOHAJICTh METOAy BHUMipiOBaHHsS (HaIpUKJAMd, MModa-
TOK OJIIBI[A HEMOKJNBO a0COJIIOTHO TOYHO CYMiCTHUTH 3 HYJIBOBOIO IIOMiJIKOIO
KA JIiHiNKYW), i BUIJIUB 30BHIITHIX YMHHUKIB.

Om:xe, BUMIpIOBaHHS B3aBXKAU 3MiHCHIOIOTHCA 3 noxubkown. 11100 3meH-
MINTA TOXWOKY, Ti caMi BUMipioBaHHS BUKOHYIOTH KiJbKa pasiB, a moTim
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Po3pin 1. ®I3VKA AK NMPUPOOHNYA HAYKA. MI3HAHHA NPVPOAN

00UYMCIIIOIOTh CepelHe 3HAUEHHS pPe3yJbTaTiB BUMipIOBaHHA (BU3HAYAIOTH 1X
cepenue apudpMeTUUHE).

* B BusHauaemo abconioTHY Ta BifjHOCHY NOXMOKMN pe3ynbraTy
- BUMiplOBaHHA

IToxuOku NmoOAiIAIOTE HA A6CONLIOMHL Ta 8i0HOCHI.

A6conioTHa noxnbka pesynbTaTy BUMiplOBaHHA — Lie BiAXWJIEHHA pe3ysbTa-
TY BMMIiPIOBaHHA Bifj iICTUHHOrO 3HAaYeHHs $i3NUYHOI BENNYUHN.

AbGcosioTHa ToXMOKa pPe3yJabTaTy BUMIPIOBaHHS IIOKa3ye, Ha CKIIbBKH
HAMOiIbIlle MOXKe MOMUJIUTUCS AOCHiAHUK, IPAaBUJIbHO BUMipoooun (GisuuHy
BEJIUUYUHY.

BusnaunTu abcoaoTHY MMOXMOKY pes3yIbTaTy BUMipioBaHHSA HempocTo. Ilo-
TpiOeH aHaJi3 MeToAy BUMipIOBaHHS, AKOCTI BUMipIOBAJIbHOTO MPUJIALy, YMOB
IOCIimy, 3HAHHS BHUIIOI MaTeMATHUKM TOII0. ToMYy IIOKM II[O0 JOMOBUMOCS: 1id
uac 00H020 NPAMO20 UMIPIOBAHHS AOCONIOMHA NOXUOKA dopieHI06amume Yiti
nodinku wWrkaiu euMipr8aibH0z0 NpuLady.

s samucy 3HaUeHHsS aOCOJIIOTHOI IMTOXMOKYM BUKOPUCTOBYIOTH CUMBOJI A
(menbTa), IOPALN 3 AKUM HABOAATH CMMBOJI BUMipIOBAaHOI (pisvUHOI BEJIUUMHU.
Hanpuriaaz, samuc AV =2 cm® o3Hauae, M0 a0COMIOTHA TOXNOKA PE3yIbTaTy
BUMipIOBaHHA 00’€My CTAHOBHUTHL 2 CMS.

IToBepHeMocs 10 BUMipIoBaHHS HOBKUHU [ oniBia (auB. puc. 5.1).

1. ixma moxinku miKaau JdiHitikuy — 1 mMm. OTiKe, BBasKaTUMeMO, 10 ab-
COJTIOTHA TTOXMOKa pe3yabTaTy BUMipOBaHHA CTaHOBUTH 1 MM (Al=1 mm).

2. [loBsxkuHa [, 01iBIIA, BUMIDAHA JiHINAKOI0, nopiBHIOE 122 MM ([, =122 mMm).

3. Pesyimbrar BuUMipOBaHHS B IILOMY BHIIAQAKY CJiJ 3ammcaTH TaK:
l=(1 2211) MM. Takuii 3anuc o3Hayae, 110 ICTUHHE 3HAUYEHHA AOBYKUHU OJIiB-
1 mepedyBae B inTepsaJi Bixg 121 mm (122 mm — 1 mm) g0 123 mm (122 MM +
+ 1 mm) (puc. 5.2).

Buwmipsemo Ttemep ToBmiuHy d ogiBig (puc. 5.3). Maemo pesyJbTar:
dy=T7 mm. Ile maiiske y 18 pasis meHie Bif moBuHM ouiBls. Ilpum mpomy
abcourrorHa mmoxmOka Ta cama — 1 MM (Ad=1 mm). OgHAK e He o3HAUaE, IO
JIOBXKUHY 1 TOBIIUHY OJIiBIA MU BUMIPAJIN 3 OJHAKOBOIO TOUHICTIO.

Hackinbky ToOuHO HpOBeeHO BUMipIOBAHHS, HAOUHIiIIIEe IIOKAa3ye 8i0HOCHA
noxuobka.

121 123 [, MM
] i - = |
. CcM
Puc. 5.2. A6contoTHa noxnbka BUMipoBaHHA
BM3HAYaE iHTepBarn, y AKOMY MiCTUTbCA
iCTUHHe 3HaYeHHA BMMIPIOBaHOI BETNYNHN Puc. 5.3. BumiptoBaHHA TOBLUMHW oniBUA
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§ 5. MoxnbKn i ouiHIOBAaHHA TOYHOCTI BUMipIOBaHb

BigHocHa noxmnb6ka pesynbraTy BUMipIOBaHHA [OPIBHIOE BiHOLUEHHIO abco-
JOTHOT MOXMOKM A0 BUMIPAHOIO 3HaYeHHA Gi3VUHOI BETMUNHN.

BigHocHy moxmbKy mosHauaioTh CUMBOJIOM € (EIICMJIOH) i HaliuacTiIie Io-
IaloTh y BiJICOTKaX.
3Hali1eMo BiJHOCHI TOXUOKM pPe3yJIbTaTiB BUMipIOBaHHS:

JOBXUHU OJIBIA: €; = ﬁ-lOO % = 1ﬂlOO % =0,8% ;
Ly 122 MM
TOBUTUHU ONIBIA: g, = A—d-100 % = lﬂ~100 %=14,3% .
MM

0

BignocHa moxmubka BUMipOBaHHS JOBMKWHU MEHIIA 34 BiJHOCHY IIOXUOKY
BUMIipIOBaHHS TOBIMUHU Maike y 18 pasiB. Ile osHauae, 1110 JOBXKUHY OJIiBIIA
O0yJsi0 BUMipAHO TOUHIiIIEe, HidK HOro TOBIMHY, Maii:ke y 18 pasis. -

MipKyeMo npo Heo6XxigHY TOUHICTb BMMiplOBaHHA

IIpumryeTumo, 1Mo 3amMicTh HOBMKUHU OJIiB-

s HaM Tpeba BUMIPATH OOBKUHY KiMHATH.
3posymijo, 10 B I[LOMY BHUIIAAKY HeMae Heo0- ‘
xigHocTi BpaxoByBaTu Mijimerpu (puc. 5.4).

Tak camo, AKIIIO0 KpaBellb, BUKPOIOIOYUHU CO-
POUKY, MOMUJIUTLCA HA 1 MM, BU I[LOI'O HaBIiTh
He moMiTuTe. A OT SAKIIO, BTATYIOUH HUTKY
Yy BYIIKO TOJKH, BiH I[0pasy HOMUJIATHMETHCS
Ha 1 MM, TO HaBpPA[ YU COPOUKY B3arajii KOJIH-
HeOynb Oyme BUTOTOBJIEHO.

TakuM YWHOM, MOKHA 3POOUTH BUCHOBOK:
Heo0xXiOHa MOYHICMb eKcnepuMeHmy BU3HaAUa-
€EMbCA MEmOI Ub020 eKCnepumeHmy.

Puc. 5.4. BumiptoBaHHA [OBXUHU
KiMHaTW 3 TOYHICTIO O 1 MM —
npviknag HagnmwKoBOI TOYHOCTI

NiabuBaemo nigcymkun

BumMmipioBaHHS HEeMOKJINUBO IIPOBECTU 3 abCOJIIOTHOIO TouHicTIO. IToxmbKM
B XOJi BUMipOBaHHA (hiBMUHUX BEJIMUMH MOB’SA3aHI AK 3 IIPOIECOM BUMi-
pioBaHHsA, TaK i 3 BUOOpOM mpuaany Ajas BuMipoBauusa. 11106 sMeHIIUTHI
noxuOKy, Ti camMi BUMipioBaHHsS BUKOHYIOTH KijJbKa pasiB, a moTiMm 00-
YWCJIIOIOTh CEpPeNHE 3HAYEeHHS Pel3yJbTaTiB BUMIipIOBaHHA.

KoHTponbHi 3annuTaHHA

1. YoMy HEMOIKJIUBO OflepPKaTu abCOJIIOTHO TOUHE 3HAUEHHS BUMIipIOBAaHOL
pesmunHU? 2. K migBumuTy TouHicTh BuMiproBanHa? ¥ 3. SIki Bumu mo-
XHOOK pe3yJIbTaTy BUMIpIOBaHHSA B 3HaeTe? ¥ 4. SIK BU3HAUMTHU BiJHOCHY
HOXMOKY B XOJi IPAMHUX BUMipioBaHB? ¥ 5. fIka moxmbka — aGCOJIOTHA
YY BiJHOCHA — HAOUHIINIEe MOKAa3y€, HACKIJIbKM TOYHO IIPOBEIEHO BUMipIO-
BauuA? OOrpyHTyliTe cBOIO BigmoBigb. 6. HaBeniTe mpukiagu HeoOXigHol
i HAAJIUIITKOBOI TOYHOCTI BUMipIOBaHb.
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Po3pin 1. ®I3VKA AK NMPUPOOHNYA HAYKA. MI3HAHHA NPVPOAN

BnpaBa N2 5
1. liameTp Kojia BUMIpAJAHM JiHi#iKOO 3 IMiHOoM0 momisku miaiaum 0,1 cm
i pysieTkoro 3 minoo nmoAiaxky mraau 0,5 cM. Y SKoMy BUIIAAKY OTPUMAJIN
TOUHIIINI pe3yabTaT?

3a gomoMoroi JiHiliKM (AUB. PUCYHOK) BUMIipAIUN
IOBXKUHY [, mupuHy d i BucoTy h Opycka.
1) Sanuriits pesyabTaTy BUMipIOBaHb.
% 2) Busnaure BigHOCHY MOXHOKY BHUMipIOBaHHSA
KOJKHOTro pebpa OpycKa.
3) PesysnbTaT BUMipiOBaHHSA AKOTO pedpa
€ TouHimum?

3. Ilix yac cHOKIMHMX BIMXY Ta BUAUXY Uepes JeETreHi Mopociiol JIoIWHUI
mpoxomuTs mpudausao 0,5 M3 moBiTpa. CkiTpKu pasiB moauHi TOTPiOHO
BAUXHYTH TA BUAUXHYTH, 11100 uepes Ii JereHi mpomIao moBiTpsa, 06’em
axoro popisaioe 5500 cM3? (IIpu6IM3HO CTIIBPKU CTAHOBUTH 06°€M (QyT-
00JBHOTO M’ dYa.)

4, «YmobieHe» UYNCIO0 MaTeMATHKiB — umeao «mi». Haramaemo, 1110
Ile YHCJIO AOPiBHIOE BiJHOIIEHHIO MOBMKHHK KOJIa OO IHOro aiamerpa
i momaeTbcs HecKiHuemHMM apobom. HaBememo 3HaueHHA uYmcia
«IIi» 3 TOUHICTIO OO AeB’ATOro 3Haka miciada Komm: nm = 3,141592653.
OKpyrJiTh 3HAaUEHHS YHCJa «IIi»: a) OO Iijaux; 0) AecATHUX; B) COTHUX;
T') TUCAYHUX; 1) TeCATUTUCAUYHUX.

EkcnepumeHTanbHe 3aBAaHHA
BispMmiTh 3omuT y JIiHil0 Ta BM3HAUTE BiJicTaHb MidK cycimHiMm JiHigM#n
JIBOMA CIIOCODAMI.

Cnoci6 1. BumipsaiitTe BigcTranb MixK cyciguiMu gimiammn.

Cnoci6 2. BumipsiiTe BigcTaHb MiX BepPXHBOIO i HM)KHBOIO JiHiAMMH.
OrpuMaHuii pe3yabTAT IIOALIITE HA KiJbKiCTh NPOMIMKKIB MiK mumMun
JiHigMU.

SAxuii pesyabTaT BUMipIOBaHHA, HA BaIll IOTJIAM, € TOUHIIIIM?

®disuka i TexHika B YKpaiHi
® HauioHanbHNII HAYyKOBUI LLEHTP
l «IHcTUTYT meTponorii» (XapkKiB)

MeTponoria — Le Hayka Mpo BUMIPIOBaHHA: AK 1X
pobuTy, 3a [JOMOMOrol AKUX Mpunagie, AK AOCArTU
HeobXigHOi TOYHOCTI. Bbe3 MmeTposnorii CborofHi HEMOXNMBI
HayKOBi [JOCNigKeHHA | B3arani HaykoBWA nporpec.
MartepianbHolo  6a3ol  BCiX  Cy4YacHUX  BUMiptoBaHb
€ BiANOBiHI eTaNioHM — iX Ma€ KO>KHa PO3BUHEHA AepKaBa.
BinblwicTb yKpaiHCbKUX AepKaBHUX eTanoHiB (6/M3bKo
40 ofguHMLb) cTBOpeHa Ta 36epiraeTbcA B HauioHanbHomy
HayKOBOMY LIeHTPI «IHCTUTYT MeTponorii» B XapkoBi. 30Kpema, Lie eTanoHN LOBXUHW, Macu,
TemMnepaTtypw, Yacy, piBHA pagiauii Ta iH. Tak, TOUHiICTb curHany «[lepeBipTe Balli FOAUHHUKNY,
AKUIN TPAHCJIIOIOTb PaAioCTaHLil, MepeBipAlTb came B [HCTUTYTI meTponorii.
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i JIABOPATOPHA POBOTA Ne 2

Tema. BumiptoBaHHA 06'emiB TBepAVWX Tifn, PiAVH i CMNKMX MaTepianis.

MeTta: BuMipaATM 06’emn TBepaux Tin (MpaBUbHOI i HeNpaBuNbHOI GopMm), pianHU Ta
CUNKNX MaTepianis.

O6nagHaHHA: MipHa nNOCYyAVHA; NiHiNKa; TPW NNACTUKOBI CTaKaHYMKW: 3 BOAOHD,
MWOHOM, NiCKOM; TBepAe TiNo HenpaBubHOT GopMu; TBEPAE TiNo, Lo Mae popmy
NPAMOKYTHOro napaneneninega; HUTKN.

TeopeTnuHi BigomocrTi

1. O6’em — 11e (isuuHa BeJIUUYMHA, AKA XapaKTepU3ye BJIACTUBICTD TiJ 3aii-
MaTH IIeBHY YacTHUHY npoctopy. Onuuuieio 06’emy B MikHapoauiit cucremi ogu-
Hunb (CI) € ky6iunnmit metp (M%). IcHYIOTH KpaTHi Ta yacTHHHI ofuHUI 06’eMYy:
1am® =0,1m-0,1m-0,1m=0,001m%; 1cm® =0,001 am% = 0,000 001 m®. Tloza-
CHCTEMHOIO OAMHUILEI 06’eMy € itp (1) 1m=1am3.

2. O0’eMu TBEpAUX TiJ, PiAVH i CUIIKUX MarTepiasis
MOKHA BUBHAUUTH ILJIAXOM IIPAMUX BUMIipIOBaHb 3a J0-
IIOMOT0I0 MipHOI mocyauHu (IWB., HAaOPUKJIAL, puc. 1).

Jlna eumiproganus 06’emy pidunu abo CunkKozo Ma-
mepiaay 3a 00nomoz010 MipHOI nNOCYOUHU HeoOXiOHO:

a) mepesuTy PiguHYy ab0 BUCUIIATU CUIIKUI MaTepi-
aJ y MipHY IOCYAWHY: BOHU HAOyAyTb (DOPMU MOCYIH-
HU, a IXHSA BiJIbHA IIOBEPXHA PO3TAIYETHCA HaA IMEBHIiM
BUCOTi (HeOoOXimHO momorTucs, 106 BiJbHA ITOBEPXHS
pimmHT a00 CUIIKOTr0 MaTepiaJy 0yja ropru30HTAIbLHOIO);

0) BU3HAUUTH, HABIPOTH AKOI MO3HAUKU UIKAJU
posTallioBaHa MHOBEPXHsS croBHa pigmam (puc. 2) abo
CUIIKOTO MaTepiaJy;

B) 3HAIOUM I[iHY IOMIJIKM IIIKAJN, 3’ACyBaTHU 00’eM
piguHM a00 CUIKOIr'o MaTepiaJy.

Ilna eumiprosanns 06’emy meepdozo mina 3a 0ono-
MO02010 MipHOL nocydurHu HeoOXiOHO:

a) HaJIUTU B MipHY ImocyauHy Boxy ob’emom V,,
OPUUYOMY BOAM CJIiJl HAJUTU CTiJIbKU, III00 MOKHA OYyJI0
3aHYPUTH B Hel JIOCJIiIMKyBaHe TiJIO I Boxa He Iepesu-
Jach OM uepes Kpail IIOCYANHN;

0) 3aHYpPUTU y BOAY TiJIO Ta BUMIPATU 3arabHUMA
o6’em V, Bomu pasoM i3 Tisom;

B) obumcauTu o6’em V BuTicHeHOI TijioM BOmU SAK
Pi3HUIIIO pPe3yJabTaTiB BUMipIOBaHL 00’€My BOIU ITiCJIs
i mo samypeHHa Tina: V =V,-V,.

Puc. 1

O0’em V BuTicHeHOI TijToM BOAM MOPiBHIOE 00’eMYy
3 *
Tijga®.

Puc.2

* ITeit meToq BUMiptoBaHHS 06’€My TBepAUX Tij 3ampononyBas Apximen y III ct. 10 H. e.
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Po3pin 1. ®I3VKA AK NMPUPOOHNYA HAYKA. MI3HAHHA NPVPOAN

<,

3. fAxiio Tijo Mae mpaBUJIBHY TeOMETPHUUHY (Gop-
My, Horo 00’eM MOJKHA BUSHAUUTU TAKOMK IIIJIAXOM
HEeOpAMUX BUMIpIOBaHb: BHUMIpATU JiHiIAHI posmi-
pu Tija 3a MOIIOMOTOIO JiHiNKM Ta O0UUCIUTUA 00°€M
Tijla 3a BiAIIOBiIHMMU MaTeMaTUUYHUMU (POPMYyIaMu.
Hamopuknaan, o6’em V rtinma, mo mae ¢opmy IpAMO-
KYTHOTO TmapaJeJerinena (puc. 3), o0UMCIIOIOTH 3a

dopmymoro: V =Ildh, ne | — pmoB:xuHa; d — IIUPUHA;

Puc. 3

h — Bucora Tija.

BKA3IBKM O POBOTU

n MigroToBKa A0 eKCnepyiMeHTy

1. Ilepeng TuM SAK poO3IIOUYATH BUMiPIOBAHHS:
a) yBasKHO IIPOUMTANTE TEOPETHUUHI BiJoMOCTi, mOaHi BUIIlE;
0) sragaiiTe, AK BUSHAUUTHU I[IHY MOTiJIKY IIKAJIN IPUIALY.

2. BusHauTe Ta 3a0MIIiThH:
a) iy DOAiMIKY MIKaJIU JiHiAKYT;
0) iy DOiIKY ITKAJJIU MipHOI ITOCYIUHN.

3. Ha KoXHOMY TBepAOMY TiJii 3BaKpimiTh HUTKY.

u EkcnepumeHT

Cysopo dompumyiimecv incmpykuyii 3 6e3nexu (0us. popsay niopyu-

HUKQ).
PesyabpraTu BuMipioBaub Bimpasy 3aHochTe 10 Tadbauib 11 2.
Tabruus 1
Howme . O6’eM pigmHU ab0 CUIIKOTO Marepia
P Marepian PiA 3 platy

JoCIimy Vo CM

1 ITicor

2 IImrono

3 Boga

Tabnuys 2
IIpami BumiproBaHHA Henpawmi BumiproBaHHA
. ITouaTkoBuii eM . ’eM
Tino o1a ,KO Ats O6’em Tina |[[Hos:xkwuua [llupuna Bucora O§ ©
00’eMm BOIM . . . Tija
) V=V,-Vy, Tijga Tinza Tiza -
BOJU Ta Tiga ot I em dou | B en V=Idh,
Vl’ CM3 V2, CM3 ? ’ ? CM3
Timo 1 — — — —
Timo 2
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JlabopatopHa poboTta Ne 2

1. BumipsaiiTe 00’eMu cUITKMX MaTepiajiB 3a MOIIOMOIOI0 MipHOI mOCY-
IOVUHU.

2. BumipsaiiTe 06’eM piguHMN 3a SOIOMOI'OI0 MipHOI IIOCYIWHMN.

3. BumipsaiiTe 06’eM TBepZOro Tijila HEIPaBUJIBHOI IeOMETPUYHOI (hopMu
(rimo 1) mIAXoM NMPAMHUX BUMIPIOBaHBL (3a JOIOMOTOI0 MipHOI IIO-
CyAUHIN).

4, BuwmipsaiiTe 06’eM TBEpAOTO Tijia IPaBUJIbHOI I'€OMETPUUHOI (hopMu
(Tino 2) MIIAXOM HNPAMUX BUMipIOBaHb.

5. BumipsiiTe 06’eM TBepPAOro Tijia MpPaBUJIBHOI IeOMeTPUUHOI (opmMu
(Tino 2) MIIAXOM HEeIPSIMUX BUMipIOBAaHb.

n AHani3 eKcnepumeHTy Ta MOro pesynbraTiB

1. IIpoanainisyiiTe pisHi cmocobm BuMipioBaHHSA 00’€My TBEPIOro TiJja,
3asHauTe:

a) BUMAJKU, KOJU OOIIJIbHO BUKOPHCTOBYBATU TOM UM iHINWI BUI BU-
MiproBaHHS 00’eMy TBepAOro Tija;

0) YMHHUKY, AKi BIJIMHYJIU Ha TOYHICTH OIEP:KaHUX BaMU Pe3yJIbTaTiB.

2. ChopmyaoiiTe BUCHOBOK, V AKOMY 3a3HauTe: 1) 110 camMe BU HaBUU-
JICA BUMipoBaTH; 2) IJis YOr0 MOMKYTh OyTH IIOTPiOHI HaBUUYKWH,
HaOyTi B X0[i BUKOHAHHSA POOOTH.

Teopue 3aBAaHHA

3amnporonyiiTe crocobu BUMipOBaHHA 00’eMy Tijia HenpaBUJIbHOI (hopmMu
y BUIIaKAaX, AKIIO:

1) Tizo He BMiLITyeThCA B HASIBHY MipHY OCYAMHY;

2) B MaeTe KinbKa OZHAKOBUX TiJl i 00’€M KOMKHOTO Tija € MEeHIIUM, HidXK
IiHa MOMiJIKM ITKaJW HasgsBHOI MipHOI MOCYAUHN.

% 3aBAaHHA «i3 3ipouKolo»

O1iHiTh abCOJIIOTHY Ta BiJHOCHY IOXMOKU pPe3yJbTaTiB BUMipIOBaHb
o0’emiB Bomm I cunkux marepiainiB. ITomaiiTe pe3yabTaT KOMKHOI'O BHMIipIO-
BaHHA y BUMIALL: V=V__ +AV .

i NNABOPATOPHA POBOTA Ne¢ 3

Tema. BumiptoBaHHA po3mipiB Manux Tin.

MeTta: BU3HAUNTN METOAOM pﬂﬂ,iB niameTp ropownHn, niameTp MWOHAHOIO 3€epPHATKa,
TOBLMHY HUTKW.

O6nagHaHHA: NiHiNKa; HeBeNWKi NOCyAMHM i3 MWOHOM i FOpOXoMm; ABi 3y6oumncTKy;
CTPVIXKEHb ANna pyyku; HUTKa (N2 10) 3aBLOBXKM 651M3bKo 50 cMm.
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Po3pin 1. ®I3VKA AK NMPUPOOHNYA HAYKA. MI3HAHHA NPVPOAN

Onuc metoay BUMipIOBaHHA

Meron pazniB aasa BUMiprOBaHHS PO3MipiB TiJl 3aCTOCOBYIOTH y THUX BU-
magKax, KOJH I[iHa IIOMiJIKM NIKAJW IIPpUJany He T03BOJIAE IIPOBECTU BUMi-
PIOBAHHA 3 AOCTATHHOIO TOUHicTIO. Hampukiaazn, Koy IiHa IOMIJIKKM IIKAJIN
npuyaany Oinbina abo Mo:ke OyTH IOPiBHAHHA 3 PO3MipoM, AKUil HeoOXimgHO
BUMIpATHU. 3a3HAUNMO, III0 METOM PAMIB J03BOJISE BUSHAYUTH JINIIE CePEeIHE
3HAUEHHS PO3Mipy MaJoro TiJja.

g BusHaueHHS PO3Mipy d MaJoro Tijia MeTOAOM PsAAiB HeoOXimgHO:

— YTBOPUTHU PAN, — HANPUKJIAL, BUKJIACTH 3€PHATKA BIPUTYJ OJHE IO
omHOro ab0 HaMOTaTW HUTKY 0araTo pasiB Ha CTPUIKEHDb OJA PYUYKUM TaKUM
YMHOM, 1100 BUTKHU OYyJIX PO3TAIIOBAHi B OOUH PAL i BOPUTYJ OSUH IO OJHOTO
(IuB. PUCYHOK);

— BUMIpATU OOBXKUHY L panxy;

— BUBHAYUTHU KiJbKicTh 1 TiJ a00 BUTKIB y psami;

. . L
— BHAWTH BigHOIIEeHHA: d=—.
n

——*

wur B Bares ia il bd " e e P
| i ¥ i i |
¥ i - i L = §

BKA3IBKW OO POBOTU
n MigroToBKa A0 eKCnepyiMeHTy

1. YBaxkHO mpouMTaliTe ONMMC METOAY BUMipIOBaHHs. 3rajaure:
a) K BUBHAUUTH ITiHY IMOAIIKHY IITKAJIX BUMipIOBAJIBLHOTO IIPUJIALY;
0) SK IPaBUJIbHO KOPUCTYBATHUCH JIiHIKOIO Ta 3HiMaTH ii IToKasu.

2. Busnaure ¥ samumIiTh IiHYy TOMiJIKM MIKAJIN JiHiHAKH.

u EkcnepuimeHT
Cysopo dompumyiimecv incmpykuyii 3 6e3nexu (0us. popsay nidpyu-
HUKQ ).

PesyabTraTu BUMiproBaHb Bipasy 3aHochTe g0 Tabauili. PedyabTaTu Bu-

MiplOBaHb AiaMeTpPiB i TOBIMUHM OKPYIJIiTh N0 necATux. 14 BupiBHIO-

BaHHA PAJiB CKOpUcTaliTecAa 3y0OOUNCTKOIO.

1. BusHauTe MeTOIOM DANIB cepelHE 3HAUEHHA: JiaMeTpa TOPOIINHU,;
JiameTpa MIIIOHAHOTO 3€PHATKA.

2. BusHauTre MeTOIOM PALIB CePEIHIO TOBIUHY HUTKH.
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JNlabopaTtopHa poboTta N2 3

Howmep . Hos:xuHa [ K.UIBRICTIT n —
. Tino TiJ (BUTKiB) (ToBIITUHA)
JIOCTimy pALy, MM .
y pani d, . MM
1 Toportunna
2 ITirousiHe 3€PHATKO
3 Hurka

AHanis ekcnepviMeHTy Ta MOro pesynbratiB

IIpoanamisyiiTe ekcriepuMeHT i #oro peayiabratu. CHopMyIi0iiTe BICHO-
BOK, Y AKOMY 3a3HauTe: 1) 4oro BM HABUMJINCS B XOAi BUKOHAHHS POOOTI;
2) AKi pesyabTaTd OTpUMAaJM; 3) AK MOKHA MiIBUIIUTHA TOYHICTH €KCIIepHu-
MeHTy; 4) IJd Yoro MOKYTh OyTuM HOTpPiOHI HaBMuYKHU, HAaOyTi B XOOi BUKO-
HaHHSA POOOTH.

TBopue 3aBAaHHA

+
3ampormonyiiTe cBiii crioci6 BUMipioBaHHA giaMeTpa ropoiinuau. BukonaiiTe
BigmoBimuHuii prucyHok. 3pobiTh BuMipioBaHHsA. IIpoamasisyiiTe mepeBaru
Ta HEeIOJIKM MeTOIy, AKMH BUKOPHCTAHO B POOOTi, i MeTony, SIKuUii 3amIpo-
MOHYBaJaM BU. 3a3HAUTE BUNAAKU, KOJIUW, HA BAIly AYMKY, JOPEYHO BUKO-
PUCTOBYBATU TOW UM iHIITUU METOZ.

i disuka i TexHika B YKpaiHi

HauioHanbHuin yHiBepcutet «Kmneso-
MorunsaHcbKa akagemia» (HaYKMA) —
OAVH i3 BiAOMMX CyYacHMX YHiBepcuTe-
TiB YKpaiHu. Lleii HaBuYanbHWIA 3aknag
BBA)KAETbCA OfHMM i3 HaWCTapiwmx
y €Bponi (y 2015 p. KneBo-MorunnaHcbka
akagemia Bia3Hauuna cBin 400-niTHIN
1oBinen).

3a cBolo BikOBY icTopito Kneso-Mo-
rMAAHCbKA akagemia Ta i BUNYCKHUKM
rpany BM3HayanbHy poJib B iCTOPWY-
HOMY PO3BUTKY YKpaiHu.

AKkapemia 6yna LIeHTPOM JyXOBHOFO Ta KyNbTYPHOrO XUTTA. [leKinbka NOKOJiHb Xy[A0X-
HVKIB, apXiTEeKTOPIiB, My3UKaHTIB i HayKoBLiB Oynu i BUXOBaHLAMMU.

Cepefi HUX — MUCIIUTENb, 3aCHOBHUK YKpPaiHCbKOI KnacnyHoi dinocodii Mpuropin Casuy
CkoBopopa (1722-1794), apxitekTop IBaH lpuroposuy lpuroposuy-bapcokuin (1713-1791),
komno3sutop Aptem Jlyk'aHoBu4y Begenb (1767-1808), noet lMeTpo lMeTpoBuy lynak-Apte-
MOBCbKMI (1790-1865). Cepep reTbmaHiB YKpaiHu 6yno 14 BMXOBaHLiB akagemii.
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Po3pin 1. ®I3VKA AK NMPUPOOHNYA HAYKA. MI3HAHHA NPVPOAN

NIABUBAEMO NIACYMKIW PO34INY 1
«®i3nKa AK npupopgHNYa Hayka. MisHaHHA npupoan»

1. VY poszini 1 Bu gisHanucd, 1o GisuKa € 0CHO8HOI0 NPUPOOHUYLOI0 HAYKOTO,
Ta ofep:Kanu BimmoBiab Ha nmutaHHA «II[Jo eusuac Qizurxa?».

ITPEOIMET BUBYEHHS PISUKN

e v

~.

Marepisa diguuni gBuma Temua marepis,
¢ ¢ ¢ TeMHa eHeprisa
Tennosi, MexaHiyHi, CBITNOBI, 3BYKOBI,
PeuoBunHa [Mone L.
eNeKTPOMAarHiTHi Ta iH.

2. Bu 3’acyBanu OCHOBHI NOLONEHHA MOLCKYLAPHO-KiHemMuU4uHOl meopili Ta
IiBHAJIMCSA, 3 1020 CKIA0AEMbCSA PeLOBUHA.

OCHOBHI ITOJIOREHHSA
MOJIEKVJIIPHO-KIHETUYHOI TEOPII

pd

v

AN

Yci peuoBMHU CKJIazma-
IOTHCS 3 HAA3BUYAHO
IPiOHMX YaCTHUHOK, MiK

AKNUMU € HpOMiHCKI/I

YacTUHKY PEUYOBUHU II€-
pebyBaioTs y 0esmepeps-
HOMY XaOTHUUYHOMY pyci

YacTUHKYU PEYOBUHU
B3aEMOJIIOTH OLHA
3 OIHOI0 (IPUTATYIOTHCS
Ta BiIIIITOBXYIOTHCS)

PEYOBIMHA

pd

Mouneryinu

ATtomu

v Y

Ny

Voun

Anpo

EnektpoHun

3. Buwu mpocrexxunu nocnidosnicms emanig isuuHux 00caidnceHbv:

Cnocre- TeopeTnuHi EkcnepumeHT Hose
3HaHHA eXXeHHA OCTiIP>KeHHSA nepesipka
P ! A . A ! ( ‘p P —>| 3HaHHA
po3gymu rinotesa rinoresn)
42
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Min6briBaemo nigcymku posginy 1

4.

Bu osmatiomuiuca 3 ocHOBHUMU memodamu Gi3uiHux 00caidxieHby.

OCHOBHI METOM ®ISUYHNX NOCJIIIIKEHD

pd

N

ExcmepumMeHTATBHUNA

TeopeTuuHM

!

!

!

!

!

!

CnocteperkeHHsA

EkcnepumeHT

(mocn

Po3gymn

in)

[inoTtesa

MaTematnuHumn
pO3paxyHoK

Mobypnosa
Teopii

5.

Bu posumupuiu cBoi 3HaGHHA nNpPo (Pi3udHi eJUYUHU.

PISUYHA BEJIMYNHA

pd

Y

N

CuMBOJI

YucaoBe 3HAUEHHS

OpuHuIA

6.

Bu pismanucsa npo gumipiosanHa Qi3UYHUX 6EAUYUH.

BUMIPIOBAHHS ®ISUYHNX BEJIMTYITH

pd

~

IIpami Hempawmi
Y
Br6ip popmynu ons o6UMCNIeHHs LWYyKaHOT BEANYNHN
\ Y
Bubip npunagy Bub6ip npunagis

A

Y

3HATTA NOKasis Npunagis

Y

3HATTA NoKasis npunagy

O6uncneHHA 3HaUeHHA LWYKaHOI BEeNNUYNHY

*

IIOXMBKX BUMIPIOBAHHS

pd

N

AOcoroTHa MOXMOKA

BignocHa moxmbra
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Po3pin 1. ®I3VKA AK NMPUPOOHNYA HAYKA. MI3HAHHA NPVPOAN

1.

3aBAaHHA AnA camonepeBipku go posginy 1
«®Di3nKa AK npupoaHuya Hayka. lMisHaHHA npupogu»

YV saedannax 1-6, 8, 9 eubepimv 00HYy npasuivbHy 6i0no06idb.

(I 6an) XTo i3 3a3HAUEHUX MOCIIMHUKIB 3pOOUB BEJIUKUII BHECOK y PO3BUTOK
disuru?
a) Icaax Hpiorom; 0) @epuan Marennan; B) [:xeiimc Kyxk; r) #ak-Is Kycro.

. (I 6an) Ilpukmamom GisMYHOTO Tijla MOXKe OyTHU:

a) Migb; 0) Maca; B) METEOPHUT; T) XBUJIUHA.

(1 6an) Axuii npedikc caig gomaTw AO OCHOBHOI OAMHUIN (PismuHOI Besuyu-

HU, 11100 OTpUMATU OAMHUIIO, AKa MeHIna Big ocHoBHOI B 1000 pasis?

a) canTtu- (c); 6) Kimo- (K); B) mMimi- (M); T) MiKpo- (MK).

(1 6an) flke 3 HaBegeHUX IIOHATH MOYKHA BBasKaTu (PisMUHUM ABUIIEM?

a) MIBUIKICTH Pyxy; 0) HarpiBamus; B) 4ac; I') MipKyBaHHs.

(2 6anu) SIxe TBepAKEeHHS € iICTHUHHUM?

a) Ilig wac cmocTepe:keHb 3aB)KIM BUKOHYIOTH BUMipIOBaHHAI.

0) ExcnepuMeHTH TPOBOAATL B YMOBaX, SKi mepeOyBarOTh MiJi KOHTPOJIEM
Y4eHOoro.

B) Ilix yac ekcriepruMeHTiB HiKOJIM He BUKOHYIOTH BUMipIOBaHb.

r) PesysnbraTu crmocrepe)keHHsS € KPUTEPieM iCTUMHHOCTI rimoresu.

(2 6anu) YHacnaimok aABuina audyasii:

a) KUCEeHb i3 MOBITPsA HMOTpAIJs€ HABITH Ha MTHO TVIMOOKOI BOTOMIMIU;

0) BMEHIIIYEThCA MOBKMHA PEHKHU IIiJ uac i1 0XOoJIomKeHHs;

B) TaHe Jin;

I) piguHa 30MpaeThCA B KPAILi.

(2 6anu) Bubepits yci npaBuibHI Bigmosixi. MoJsiekynim pedoBUHU:

a) 3aB:KIU MepeOdyBalOTh Y CTAaHi CIIOKOIO;

0) OesIIepepBHO Ta XaOTUYHO PyXalOThCH;

B) TiJIBKU IPUTATYIOTHCA OLHA JO OFHOI;

I) TiIIBKHU BigIITOBXYIOTHCSA ONHA BiJl OIHOI;

II) BigIIITOBXYIOTHCSA OAHA BiJ OZHOI Ta HIPUT-
T'YIOTBCA OJHa OO0 OIHOI;

€) posTaIlioBaHi Tak, 110 MiK HUMHU HEMA€E IIPO-
MiXKKiB.

(3 6anu) fIxa HepiBHiCTH € icTUHHOO?

a) 520 cm > 52 mwm; B) 3300 r < 33 Kr;

0) 2000 mxm > 20 mM; r) 3 ¢ < 300 mc.

(3 6anu ) AxBapiym mae popMy IPAMOKYTHOTO
nmapaJjejerninena, AOBMKHHA SKOTO CTAHOBUTD
0,50 M, mmmpura — 300 mMm, Bucota — 42 cM.
fAKoro € MmicTKicTh akBapiymy?

a) 6,3 - 1072 m3; B) 6,3 - 103 cm3;

6) 6,3 - 10° cm?; r) 6,3 - 103 mm3.

Puc. 1
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3aBAaHHA gna camonepesipkn Ao posginy 1

(3 6anu) Posriaabre puc. 1 i 3amOBHITH TaOJIUITIO.

Hazssa
nopuaagy

dDizmuHa
BeJIUYMHA,
BUMipIOBaHA
IPUJIATOM

OnuHHNIA
isuunHOI
BEeJIUYNHUA

ITina
TOM1JIKI
MK AJIT
IpUJIamy

Mexi
TToxas BUMIipIOBaHHS
mpuIany
BEPXHA | HUMKHA

(3 6anu) YcTaHOBITH BifHOBiIAHICTH MijK KOXHUM cJjioBoM (1-6) peueHHsA

i pisuunum mouaTTaAM (A—C€).

AmtominieBuit (1)

Apir (2)
Macomw (3)

IBagIATh (4)

rpamis (5)

sirayau (6).

Be€JINYNHU

b Peuosuna

A Opununs Qisuunoi

B ®isuuna BemumHAa

I’ ®isuune Tijgo

[ PisnuHe ABuUIE

E ®isuunuii 3aKoH
€ YucioBe 3HAUYCHHS

hisuuHOI BeIMUMHUI

A/B|/B|T I|E

€

SO | | N |

12. (4 6anu) Busunaurte miamerp ApOTy, 300paskeHOro Ha puc. 2.

13. (4 6anu) Bpycku, oguH i3 AKMX 300paskKeHWNl Ha pHUC. 3, CIiA yHaKyBaTu
B KOPOOKY BHcOTOIO 2,5 cM, mOoB:KUHOWO 14 cM i mwupwuuoio 6 cm. ARy ma-
KCUMAAbHY KiTbKiCcTh OPYCKiB MOKHA TOKJACTH B ITI0 KOPOOKY, IITO0 MOK-
Ha Oymo ii miiasHO 3akputu? Bucora 6pycka — 0,8 cm, mmpuna — 1,2 cwm.

3gipme sawii 8i0nogidi 3 HasedeHumu Hanpukinui niopyunuxa. Ilo3Hayume
3a60aHHA, AKI 6U BUKOHAJNU NPABUJNbHO, noaivims cymy oOanie. I[io cymy nodi-
aimv Ha mpu. Cnodisaemocs, wo su ompumanu 8i0 7 do 10 6anis. Ile dobpuil
pes3yavmam. A w00 ompumamu we suwuil 6an, caid suxonamu 3a80annsa 14.

Puc. 2

7

Puc. 3

14. IligTBepabTe abo cmpocTyiiTe TBepA:KeHHs. OOI'PYHTYIHTe CBOIO BiAMOBiAb.
- @iguKa He 3aKiHUYETHCA 3a ABepHUMa IITKiTLHOTO KadiHery.

-Bigomo, mo 1 am3 = 1 s. SIkOu mKaIu OeH30KOJOHOK HAa aBTO3AIPABKaX
Oyam mporpanyiioBaHi B KyOiUHUX MeTpax, TO HOXMOKa y BUMipIOBaHHI
00’eMy IIaJbHOTO 3MEHIIINJIACE Ou.

« Anbpen HobGess moBuHeH OYB He PO3IOBiaTH CBiTY HpO CBiil BUHAXim —
OUHAMIT.

TpenyBaJbHI T€CTOBi 3aBIaHHA 3 KOMII IOTEPHOIO IIePEBipKOI0 BU 3Ha-
aere Ha eJeKTPOHHOMY OCBIiTHBOMY pecypci «IHTepaKTuBHE HaB-

YaHHI».
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Yomy B cyyacHOMYy CBiTi BaXKKO 3aryomtucb

Jluriie KizbKa JIeCATUIITE TOMY CJIOBO «PaaiosiokaTop», abo «pamap»,
acoI[i0BajJoCsA 3 IPOTUIIOBITPAHOIO 000POHOI0, CJIOBO «TiPOJOKATOP»,
abo «coHap», — i3 celimepaMu Ta MiABOAHMMU dYOBHaMU. A OT
abpesiarypu GPS i Bsarani me icmysaso. Huni mHailimpocrtinr momesi
coHapiB MoOKe mpuA0aTU KOKeH pubasika, pajapaMyd OCHAIYIOTH He
JIUIe JiTaku, aje i HeBeJuKi KaTepu, a cucrema GPS peksamyerbcs
K HaWKpamui 3acié Bi BUKpageHb aBTOMOOITiB.

%O
Papionokatop / papap Q ~
Ha mouatrky XX cToJiTTs 0yJI0 BUSABJIEHO, IO Q ~—
pamioxBmii BigOMBaIOTBCA BiJ MeTaJleBUX IIpe- 1 :/’
mertiB. Ile BiZKpUTTSA Ja10 3MOTY 3alIPOIIOHYBATU 2
OPUHIIUT PAaIioJIOKallii — BUABJIEHH:, PO3IIi3- N N
HaBaHHA Ta BU3HAUEHHSA KOOPAUWHAT Pi3HOMAHIT- : \\-//
HUX IPEIMETIB 3a JOIOMOTOI0 PaliOXBUIb. SIKIO n —
npuiazn 3adixkcye (axT BigOuTTs, e O3HAUaE, A, Mp
mo BiH BuABHB 00’eKT (fIiTak). 3a IIBUAKICTIO gﬁ
nomupenHa pagioxswmiai (300000 km/c), imTep-
BaJIOM Yacy MisK MOMEHTOM BUIIPOMiHIOBaHHSA Ta MpyHUnn pii papapa:
M'OMeHTOM apuitomy CUI/II‘HaJIy MOKHa BUBHAUUTH Hp__”ﬁzia?\f:‘:;
BificTaHb 1m0 00’eKTa (i1oro KoopamHatu). Haperr- O — 06'eKT (niTaK);
Ti, 3a XapakTepoM BiJOMTOro CHI'HAIy MOKHA 1 — BUNPOMIHIOBaHA XBINS;
posmisHaTu, Biy sKoro 00’eKra (siTaka, anicoep- 2 — Big6uTa xBuUnA.
ra, CKeJii) BimOmiacs pagioxXBuUJs. Y cyyacHux pagapax nepe-
[AaBad | NprMad 3a3Bnyan
NOEOHYIOTbCA
I Lle yikaBo
m PAOAP — Big aHrnincbkoro cnosa
radar, ckopoueHHs Bif ra(dio) d(etecting)
a(nd) r(anging) — papioBUABNEHHA Ta
BM3HAYEHHS AaNbHOCTI.
COHAP — Big aHrnincbkoro co-

Ba sonar, CKOpPOYeHHs Big so(und)
n(avigation) a(nd) r(anging) — 3ByKoBa
HaBirauia Ta BM3HauyeHHs AanbHOCTI.

GPS — abpesiatypa Big aHmin-
CcbKux cnis global position system —
BCECBITHA CUCTEMA BUW3HAUYEHHA MicuA
repebyBaHHs.

CneujianbHi NOKPUTTA Ha NOBEPXHi
BiNCbKOBUX NiTaKiB 3HVXYIOTb pPiBEHb
BiLOUTOrO CUrHany, i Taki niTaky He MOXyTb
6yT BUABJMIEHI 3BMYANHMUMM pajapamm
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EHuuKnoneguyHa cTopiHKa

I Le wixaBo

Cucremy GPS cnouatky 6yno cTBOpeHO Ha 3aMOB-
NeHHA amepuKaHcbKoro ypagy. CborogHi usa cuctema
3aCTOCOBYETbCA Y OaraTbox chepax: MicbKe Ta Cinb-
CbKe rocrofapcTBo, NPUPOAHI pecypcu, apxeonoris,
HaBiravjs, CnopT, MOHITOPVHI PYXOMHUX OO'EKTIB.

€sponencbkun  Colo3  3aBepllye CTBOPEHHA
BJIACHOI CMCTeMU HaBirauii, ska € aHanorom GPS. La
cucteMa mae HasBy Galileo.

Figponokarop / conap

IIpuunun poGoTu rigpoJsiokaTopa MOAiOHUI
IO MIPUHITUIIY POOOTH pazapa, TiJAbKKU BiH BHUIIPO-
MiHIOE i, BimmoBigHO, (hiKcye He pamio-, a 3BYKOBi
xBuJIi. SIK i y BUITIaAKY pamioXBuUIb, 3a IIIBUIKiCTIO
ToIMUpPeHHA 3BYKY y Boai (1500 m/c) Ta yacom 3a-
TPUMKW TPUXOAY BindmToi XBWJII MOKHA BU3HA-
YUTHU BifcTaHb 4O 00’€KTa, a 3a HAIPAMKOM Bif-
OMTOro CUTHAJY — HAIPAMOK HA 00’€KT. YIIepIie
rizposokaTop OyB 3aCTOCOBAHUIN AJIA BUSABJICHHS
nigBogHuX 4oBHIB mmig uac Ileprmroi ceiToBoi Biii-
Hu (1914-1918), sromom #oro movayu 3aCTOCO-
BYBaTHU IJIA AOCJiIKEeHHS peJabedy MOPCHKOTO Ta
OKeaHCHhKOTO JTHA, BUABJEHHA KOCAKIiB pubu TOIIIO.

GPS

GPS cTBOpeHO Ay TOrOo, 100 OYAb-AKUI KOPMCTYBAu MIr' BU3HAUNUTH CBOI
KOOPAMHATHY Ha 3eMHill ITOBEPXHi 3 TOUHICTIO 0 KiJIbKOX JecATKiB meTpiB. Huni
I CUCTEMA He JIUIIe CTeKUTh 3a MPaBUJIBHUM KYpPCOM CyIHA, ajie ¥ JomoMarae

3BUYANHUM TYPHUCTAM He 3a0JIYKATU B He3HAHOMOMY MicCTi.
Cucrema GPS ckiagaeThcs 3 6araTbox CynyTHHKIB, AKi JiTaroTh Ha BU-
coti npubsausao 20000 Kkm max 3emjero, Ta Ha-
3eMHUuX cuctemM. CYnIyTHUKHU IOCTifiHO miaTpu-

MYIOTH 3B’f30K i3 HA3eMHUMHU CHUCTEeMaMU

K i BaBOAKM IIbOMY TOYHO «3HAIOTh» CBOE

y, moJIoKeHHA BigHocHO 3demiui. Kowx-

J ) / HUl KopuctyBau GPS-masiraTopa

e - / / B OyOb-iKy MHUTH MOYKe BU3HA-

O E YUTH MicIle CBOTO Iepe0yBaHHHA.

H (; g 1mporo mpumcTpin TIOBHHEH

OTPUMATHU CUTHAJU BiJl TPHOX-

YOTHUPHOX PIBHUX CYIyT-

Cxema po6oTu cuctemu GPS: C — cynyTHUK; HUKIB OAHOYACHO Ta Olpa~

H — HazemHi cuctemn; K — kopuctysau npunagy GPS; OoBaTHA OTPHMAaHl AaHL 3a

1 — pagiocurHan 4o KOprCcTyBaua; 2 — pagiooomiH JOIIOMOTI'0IO BOYIOBAHOI'O
i3 HA3eMHVMU CCTEMaMK KOMII I0Tepa.
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Po3pin 1. ®I3VKA AK NMPUPOOHNYA HAYKA. MI3HAHHA NPVPOAN

B Tevn pedepartis i nosigomneHb

Texwmiuni BuHaAXOAM, 10 3MIHUJIN JKUTTA JIOACTBA.
CyuacHa pisuKa AK JOKa3 MYJAPOCTi HAIIINX IIPEeSKiB.
IcTopia cTBOpPeHHS MEPITUX €TAJOHIB.

Axi eramonu mae YKpaiHa i 1e BoHu 30epirarmoTbes.
EBoarornisa BumipoBalibHUX IPUIALIB.

.

Axi Boun — malapidHimii 06’eKTU B IPUPOLi.
CrapomaBHi OTUHUIIL JOBKUHU i yacy.

SAx 3apom:kyBasocsa BUeHHS IIPO aTOMU.

Ilepmri cmpobu Ta cyvacHi MeToOu BUMIipIOBAHHS pPO3MipiB
MOJIEKYJI.

10. IITo MOKyTH HAHOTEXHOJOTI1.

11. Hudysisa HaBKOJIO HAC.

12. MereopuTu, 1110 3aTrPOKYIOTH iCHYBaHHIO JIIOJICTBA.
13. Mikpo-, MmaKpo- I meracsiTu.

14. 10 mikaBux QaKTiB i3 KUTTA BUJATHUX YIEHUX.
15. IcTopisa omHOTO BiZKPUTTA.

WEONOURWNSS

16. Apximen — BeJWKUU AAaBHBOTPEIIBKUU MaTeMaTuk, (DisuMK Ta
iH:KeHep.

17. Apucroreab — BUJATHUN yUEeHUN TJAaBHUHMN.

18. JlocarHeHH: i Tparesii remianbroro disuka I'amineo Iamimes.

19. Tewnii pisuunoi Hayku XX CTOJITTA.

20. BHecok yKpalHChKUX YUEHNX Y POBBUTOK CyUYacCHOI TeXHIiKU.

21. HalinpecTu:kHilma MiKHapoagHa npeMida 3 ¢pisuku Ta ii JaypeaTu.

TeMn eKcnepuMeHTaNbHUX JBOCAIAKEHDb

1. CmocTepeskeHHA Ta MOCTiAKeHHA poiecy nudysii.
2. BumiproBanHa JiHIHHUX pPO3MipiB TiJl 3a [AOIOMOIOI0 Pi3HUX
npuaafis. OiHOBaHHA MOXNOKY BUMipIOBAHHS.

3. BumiproBaHHs IIJIOI TOBEPXHi Tis pisHUMU crrocobammu.
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PO34N 2

MEXAHIYHUW PYX

Q Bu 3HaeTe, AK BU3HAUUTM LWAAX, NOAONAHWI TINOM, a Ai3HaETeCh,
AK BU3HAUYMTW MEePEMILLEHHA LbOro Tifa

o

Bu YABNAETE, WO Take TO4Ka, a hi3HaeTecA npo MaTepiaany TOUKY

Q Bu mMoXeTe onucaTy pyx Tina, CNocTepiraoym 3a HUM, a 3MOXKeTe
po3KasaTu, AK pyxanoch Tifo, po3rnagatoun rpadik noro pyxy

Q Bwu 3HaeTe, WO NiTak 3anpaBnsaioTb Mif Yac CTOAHKY, a Aii3HAETeCh,
AK Lie MOXHa 3poburTy B MOBITpI, Mif Yac NONboTy

Q Bwu 3HaeTe, WO B 6araTboxX roANHHNKAX BUKOPUCTOBYHOTb MAATHUKY,
a Oi3Ha€TeCh, AKi BNAaCTUBOCTI MaATHMKA 3abe3neunnn ue BUKOPUCTAHHS
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Pozgin 2. MEXAHIYHUW PYX

§ 6. MEXAHIYHUW PYX. BIQHOCHICTb PYXY.
CUCTEMA BIANIKY. MATEPIAJIbHA TOYKA

3rapganTe: BU CMAUTE y BaroHi NoTaAra M AUBUTECA Ha iHWWIM NOTATN, WO CTOITb Ha CYCiAHIN
Konii. PanTom Bam 3[a€TbCA, WO Baw MOTAr PywuB 3 MiCUA, agXe 3a BiKHOM nouanu
NPOoMNMBaTK BaroHW CyCifHboro notara. | TyT B AMBUTECH Y BIKHO HAaBMPOTHU i... PO3yMi€Te,
L0 BaLl NOTAT, K i paHille, CTOITb Ha NepoHi. A AK6U BikHa HaBNPOTK He Byno, 3mMornn 6 BU
3’AcyBaTy, UM Bal NOTAT BiANpaBMBCA Bif CTaHLii?

o Puc. 6.1.Yce y cBiTi pyxaeTbca:
i Be/IMYE3Hi ranakTukuy, i Tina, Wwo Hac
OTOUYIOTb, | MIKPOCKOMIYHI iCTOTU

50

3HaloMMMocCA 3 MexaHiYHUM pyXom

Vce y cBiTti nnepebyBae B pyci (puc. 6.1):
MiabApAU POKiB, 1Mo icHye Bcecsit, poasi-
TAIOTHCA OLHA Bifl OMHOI raJIJaKTHUKM;, SeMJIsd
obepraeTbcsa HaBKoJo CoHIIA, 3AifiCHIOIOUN
oauH 00epT 3a piK; 3a JeKiJbKa TOguH JIi-
Tak nepeiairae i3 Kuea mo Ilapuika; y Kpam-
JuHi Bogu 6e3jiu MiKpoOiB IOCEKYyHAU IIe-
pecyBaloThbCS 3 MicIlsd Ha Miclie; yBech dac
pyXaioThCA MOJEKYJIN.

HesBaskarounm mHa pos3sMaiTTd OPUKJIALIB
PYXy, OO HUX MOKHA BUSHAUUTHU CITiJIbHI
pucu: Imo-Iepiie, 6Ci miana, W0 pYyxarmo-
cs, 3MIHIOIOMb CB0€ NOJOHEHHS 6 NPOCMOopi
BIOHOCHO [HWUX mMiJ; TO-Apyre, 3MiHaA nNo-
JLOJHCeHHA mia 6100yeaemuvca 3 NAUHOM 4Lacy.

Haitinipocrimum pisHOBUAOM pPyXy € JMe-
XAHIYHULL pyx.

MexaHiuyHMI pyx — Le 3MiHa 3 Yacom Mo-
NOXKEeHHA Tina abo 4YacTUH Tina B MPOCTOPiI
BiAHOCHO iHWWX TiN.

E [laemo o3HauyeHHA cucTteMm BignikKy

Komu Tino pyxaeTbcs, HOro moJoKeH-
HA B IIPOCTOPi 3MiHIOETHCA. |1 BU3HAUEHHA
TOJIOKEHHA Tijla B IIPOCTOPI BUKOPHCTOBY-
IOTh cucmemy KOOpoOuHam, iKYy TOB’SABYIOTh
iz minom eidniky.

Tino, BIAHOCHO AKOro pPO3rNAJAETbCA MNO-
NOXEHHA PYXOMOro Tifa, Ha3MBawTb TioM
Bigniky.

Bubip tinma Bigniky € moBinbHUM. 3a Tijo
BiIUIiKy MOKHa B3ATH OyAb-sKe TiJlo 3 Mip-
KyBaHb 3pyuHOcTi. Ile Mo:ke OyTH AK Barox
OTAra, TAK 1 IIEpOH BOK3aJy, AK IePeBO
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§ 6. MexaHiuHun pyx. BigHocHicTb pyxy. Cnuctema Bianiky. MaTepianbHa Touka

Ha y30iuui, Tax i aBTOMOOiJNb, II[0 MYUTH Aoporo. TigoM BiAIiKy MOKYTH
oyTu i mianera 3emas, i CoHIle, i JaJgeKi raJakTUKN.
? fKe Tijmo, Ha Bally AYMKY, JOILJIBHO 00paTH 3a Tijo BiAIiKYy, JOCIiIKYIO-
Yy Balll PyX Ha IIepepBi; Ha ypolli GisKyJabTypHU; MiJ Yac IOJ0POKi?
ITicns Toro sk Tijo BiANiKy BuOpamo, 3 HUM MOB’A3YIOTh CHCTEMY KOOD-
nuHat. CrucTeMa KOOPAMHAT 3aJAETHCSA 3a JOIOMOT0I0 OAHiel, 7BOX ab0o TPhOX
KoOpOuHAmMHUX ocell; Y3IOBXK OCeH BimKJIamaioTh BificTaHi B 0OpaHOMY MAacCIII-
Tabi, HAIIPUKJIAA Yy Kiomerpax abo merpax (puc. 6.2, 6.3).

3MiHa TOJIOMKEeHHS Tijia BifOyBae€ThCs HE MUTTEBO, a IIPOTATOM IIEBHOT'O
yacy, TOMY [Jis OOCJTiI:KeHHS MeXaHIiuHOTO PYyXy € TaKOK HeoOXigHUM npu-
aa0 0na 8i0niky wacy — 200UHHUK.

Tino Bigniky, nos'A3aHa 3 HMM CUCTEMa KOOPAWHAT i FOAWHHUK YTBOPIOKTb
cacTemy Bigniky.

BusHavyaemo, Konu TiNlo MOXKHa BBa)XkaTu 3a Ma'repiaany TOUYKY

3asBruail mig yac pyxXy Tija KOKHa HOT0 TOUKA PYXAEThCA IIO-Pi3HOMY.
Ha mpaxTuni gocnizmTy pyx ycix TOYOK Tijia AOCUTH CKJIQZHO, Ta YaCTO
B IIbOMY ¥ HeMae moTpebu. Ommcyrouu pyx Tija, po3Mipm SKOro Hadararto
MEHIITi, Hi)X BigcTaHi, AKi BOHO moJia€, TiJIO 3aMiHIOIOTH Ha (PiBUUHY MO-
Iesib — mamepiaavHy mouky. MarepiajsbHa TOUKa He Mae po3MipiB, a ii
Maca JIOpPiBHIOE Maci gaHOTro TiJja.

MaTepianbHa Touka — Le ¢i3uyHa mopenb Tina, po3mipamm AKOro B YMOBaXx
JaHOI 3afjayi MO)KHa 3HexXTyBaTu.

Te came Tijt0 B yMOoBax omHiel 3ajaui MOKHA BBasKaTU MaTepiaJbHOIO TOY-
KOIO, & B yMOBaX iHIIIOI — He MOJKHA.

VaBiTs cobi aBTOMO0OiTbL, AKkuil npamye Tpacoio 3 Omecu mo Kuesa, i 1meit
JKe aBTOMOOiJIb, KOJIM BiH MApKY€EThCSI HA aBTOCTOAHIII. Y IIepIIIOMY BUIAIKY,
JOCIiI:KYIOUN PYX aBTOMOOiIsA, fIoro posMipaMu MOKHAa 3HeXTyBaTu. ToO6TO
MOXKHA He BPaxOBYBATH, IO IIiJf Uac pyXy aBTOMOOiJIA HOr0 OKpeMi TOUKH Py-
XaJiucs II0-pisHOMY, aj:Ke BifcTaHb, Ky IIOJ0JIaB aBTOMOOiJIbL, OyJsa Habara-
TO OiJIBIIIOI0, HisK HOro, CKaskiMo, JOBMKUHA. ¥ APYTOMY BUIIAAKY HEXTyBaTH
posMipamMu aBTOMOOIIA He MOKHA.

Q\E) Y, m A

[
[e=)

[e=)
ey
[e=)
(M
v
[e=)

Puc. 6.2. LL|06 BU3HAYMTN MONOXKEHHSA MiLlO-

Xopa i aBToMo6iNA B NEBHMIN MOMEHT Yacy Ha
NPAMONIHINHIN AiNAHLI JOpOrK, AOCUTb OOHIEl
KOOPAMHATL: X;=—2 KM; X3 =8 KM

Puc. 6.3. LLl06 BU3HauuTV nonoxeHHsA GyT60-
nicTa Ha noni B NEBHUIN MOMEHT Yacy, MOTPIOHO
3HaTu ABi kKoopanHat: x = 300 M; y = 100 m
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Pozgin 2. MEXAHIYHUW PYX

? CrapoOyiiTe HaBecTH MOMiIOHI IPMKJIAAW, B3ABIIM 3a AOCIiMKyBaHI Tija
JIIOVHY, 3eMJII0, OJIiBeIlb, AePeBo.
3eeprimsb ysazy! Kosm Mu BusHAUaEMO KOOpOUHAMU Mijd, TO BBAYKAEMO
e Tijo 3a MaTepiajbHy TOuKy. [laji, KOJM roBOPUTUMEMO IPO PyX Tija, Oy-
IIeMO BBajKaTwH, IO WAeThCA PO PyX MaTepiajibHOI TOUKU.

i n HisHaemocA Npo BiAHOCHICTb PyXy Ta CMOKOIO

Te, 10 TijO BimJiKy oOUpaeThcsA AOBiBHO, O3HAYAE, IO CMAH PYXY
i cmaHn cnokow € 8i0HOCHUMU.

YaBiTe macaskupa, AKUH ife, cuaauu B Kpicui BaroHa morara (puc. 6.4).
BigmocHo Kpicia Ta BaroHa macaskup He 3MiHIOE CBOT'O MOJIOMKEHHS 3 UaCOM,
TOOTO epedyBa€ y CTaHi CIIOKOI0, a BiIHOCHO ZepeB 3a BiKHOM HacaKup py-
XAETHCH.

? Yuratoun IIi pAIKU, BU, HAWiMOBipHiIlle, cuguTe B KJaci 3a mapTor abo

BaOMa 3a crosoM. Crrpo0OyiiTe Ha3BaTH Tijia, BITHOCHO AKUX BU PYXAaE€TeCh,

i rina, BimHOCHO AKMX BU mepeOyBaeTe y CTaHi CIOKOIO.

BignocHicTh pyxy Za€ MOMKJIWBICTh «3yOUHUTU» aBTOMOOiJIb, II0 MYUThH
noporo. Ilas mporo moTpiOHUI ITe OAWH aBTOMOOiNIb, AKUi Oyae pyXaTucs
HOpsAJ i3 mepHiuM, He BifcTaouu i He oOTaHSOUM IHOro. ¥ TAKOMY BHUIIAAKY
aBTOMOOiII OMH BiJHOCHO OZHOTO MepedyBaTUMYTh y CTaHi CIIOKOI0. 3ramaii-
Te, K KacKajepu IepecifaioTh 3 OJHOTO aBTOMOOIJA, III0 MUNTDL, HA iHIIINI,
o pyxaerbesa mopaxn! Toit caMuil IPUHITAII BUKOPHCTOBYIOTH i AJIA 3ampas-
JIeHHA JIiTaKa MaJbHUM IIiJ] 4ac moaboTy (puc. 6.5).

NigbuBaemo nigcymkn

' Mexaniuanit pyXx — 3MiHa 3 yacoM MOJIOMKEHHs Tijia a0o YacTWUH Tija

y mpocTopi BigHOCHO iHImx Tija. Tismo, BiZHOCHO AKOrO POBIIIAMAETHCSA
TOJIOXKEHHS PYXOMOT'O Tija, Ha3WMBAIOTh TiJIOM BiIJIiKY.

Puc. 6.4. [Tacaxunp pyxa€eTbca BifHOCHO € Puc. 6.5. 3anpaBneHHs nitaka B NoBiTpi: NiTaku
JepeB 3a BIKHOM NoTAra i 3a/mLaeTbca l nepebyBatoTb Y CTaHi CMOKOI OAUH BifHOCHO
HepyXoMMM BiJHOCHO BaroHa OfHOro
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§ 6. MexaHiuHun pyx. BigHocHicTb pyxy. Cnuctema Bianiky. MaTepianbHa Touka

Timo Bimmiky, moB’s3aHa 3 HUM CHCTeMAa KOOPAMHAT i TOOWHHUK OJs Bif-
JiKY uacy YTBOPIOIOTH crCTeMY BiIiKy. CTaHM PyXy Ta CIIOKOIO 3aJIesKaTh BiJ
BUOOPY CHUCTEMU BimjIiKy, TOOTO € BiJHOCHUMMU.

Y Qisuni gia cupoleHHsA ONHNCY PYXY TijJia BUKOPUCTOBYIOTH (Pi3MUHY
MozeJb — MarepiajabHy ToukKy. MarepiaibHa TOUKa — Iie TiJio, po3Mipamu
AKOr0 B YMOBAaX JMaHOI 3aJaui MOXHA 3HEXTYBAaTU.

KoHTponbHi 3anuTaHHA
1.

HatiTe o3HaueHHA MexaHiuHOTO Pyxy. HaBexmits nmpuraagu. 2. Illo Take

Tijio Bigaiky? 3. K samaroTs cuctemy Koopamuar? 4. fAKi 00’eKTH yTBO-
PIOIOTH cucTeMy BimIiKy? 5. Y SKUX BUIAAKaX TiJo, II[0 PYXa€ThCs, MOK-
Ha PO3IIANATH SK MaTepiajJbHY TOuKy? 6. IK Bu po3yMieTe BuUpas «Mexa-
HIiUYHNNI PyX € BiZHOCHUM»?

BnpaBa N2 6

1.

EkcnepyimeHTanbHe 3aBAaHHA

BusHaute, BiTHOCHO AKMX TiJ PO3TJIALAIOTH PYX Y TAKUX IPHUKJIATAX:
a) IIMaTOK IIiHOILIaCTy HEePYyXOMO JIeKUTh Ha IMOBEPXHi BoaW B piuIli;
0) OB3 aBTOMOOIJb <«IPOJiTAIOTh» HPUAOPOKHI cToBmu; B) CoHIle
BpAaHIIi BCTAaE HA CXOi, a BBeUepi cizae Ha 3axoxi.

AxiB IcupopoBuu Ilepenbman (1882-1942) y cmoiti kuum3i «Ilikasa
(disuka» omncye BUMAMIOK, AKUU TPAIUBCA 13 MiJIOTOM JIiTaKa Ha TOYATKY
XX cr. (miTaku TOmi JiTamm mOCUTH THOBiJIBHO, a KabiHa mismora Oyia
Bigkpuroio). IligHABINIMCH, HA BUCOTY 2 KM, IIiJIOT mobaumB 0ijisi cBOTO
o0nuusa axuiick npeamer. IlogymaBimnm, 10 IIe KOMaxa, IIJIOT CIIifiMaB
npenmer. Aje «KoMaxa» BUSBUWJIACH KYJIeO 3 PyITHUI. YoMy ITiIoT 3Mir
cruifimaTu KyJawoo?

Yu MOoKHA BBAYKATH KOCMIiUHMHA KopabeJib MaTepiaJbHOI TOUKOI0, KOJIU
BiH: a) spificHioe meperaiT 3emiasa — Mapc? 0) 3ailicHIOE ITocaaKy Ha
moBepxHI0 Mapca?

Koopauuatu mepeBa, KameHsa Ta cBiTsiodopa, pPo3TalioBaHUX Ha y30iuui
NPAMOJIIHINHOI IiNAHKY AOPOTH, BIAMOBIAHO TaKi: x;=—1 KM; Xx=2 KM;
x.=3,5 kM. HakpecsiTh KOOpAWHATHY BiCch, IIO3HAUTE HA HIili TOYATOK
KOOPAUHAT i IMMOJIOXKEeHHA 3a3HaueHnXx Tij. BusHaure BimcTans Mixk Timamu.
I'pubnuk cmouatry 0yB y Touni A 3 kooppuuaton x=200 M, y=100 M.
Yepes rooguHy BiH IepeMicTHBCA B TOUKY B, posTallioBaHy Ha Bimcrani
1,5 KM Bim TOuKM A y HAIPSAMKY Ha IIiBJeHb, a IIle Yyepe3 IIiBroguHu —
B Touky C, posramroBany Ha Bigcrani 400 M Big Touku B y HAIpPSMKY Ha
saxin. HakpecsiTh y 30MINTI cHCTEMY KOOPAMHAT, 300pas3iTh 3asHaueHi
TOYKH Ta BU3HAUTe IXHi KoopauHaTu. J[OMOBUMOCS, 1110 HAaTPAMOK oci OX
€ HAIIPSIMKOM Ha CcXiJ, a HanpsaMoK oci OY — HanpsaMKOM Ha IIiBHIiU.

IToB’a:KiTh i3 BalIMM CTOJIOM JBOMipHY CHCTEMY KOOPAMWHAT, 0OpaBIIIA
3a IIOYATOK KOOPAMHAT OyIb-AKHH KYT CTOJY, a 3a OCi KoopamHaT —
Kpal cToJy, IO 0 IIHOTO KyTa NPUJIATAI0Th. BU3HAUTe KOOPAWHATHU
TYMKHJ, HACTibHOI jaMmmu abo iHmwmx mpenmeriB Ha croui. [lomaiiTe
3BiT y BUrIAAi pucyHKa B neBHoMy MaciiTabi. Ha pucynyky sasHaute
MacIiuTad, oci KOOpAUHAT, PO3TalllyBAHHS IPEIMETIB Ta IXHi KOOpAUHATH.
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Pozgin 2. MEXAHIYHUW PYX

§ 7. TPAEKTOPIA PYXY. WNAX. NEPEMILLEHHA

Bi3sbmiTb apkyw nanepy. lNocTtaBTe Ha HboMy Toukmn A i B Ta 3'egHaiiTe iX KPUBOIO MiHIED
(puc. 7.1). La niHia 36iraetbca 3 mpaekmopieto pyxy KiHuMKa oniBLA, TOOTO NiHI€I0, B KOXKHIN
TOuULi AKOT NOCNiLOBHO NOGYBaB KiHUMK ONiBUA Mif Yac cBOro pyxy. Bignosiab Ha Te, wo
Take TPaEeKTOPIA PyXy, a TakoX Ha 6araTo iHWWX 3an1TaHb BU 3HageTe B Lbomy naparpadi.

n LlisHaeMocA Npo TPa€eKToOpilo pyxy

B TpaekTopis pyxy — Le ysABHa NiHiA, AKy onu-
Ai/\ CY€ B MPOCTOPi TOUKA, WO PyXaETbCA.

3asBuuaili Mu He 0aUMMO TPAEKTOpPii pPyxy

Puc. 7.1. Ha nanepi kiHeub Tij, mpoTe iHKogu OyBalOTh BUHATKHU. Tak,
oniBUA 3aMLIAE NiHito, MO AKiW y 60e3xMapHy IOTOAY BHCOKO B HeOi MOKHA IIO-
pyxasca GaumTu Oinuii ciaim, AKUN 3ajauIllae JTak IIifg

~ Yac CBOro pyxy”. 3a MM CJIijoM MOKHA Ai3Ha-

THUCSA TIPO TPAEKTOPiI0 PyXy JiTaxa.

? SK Bu BBasKaeTe, TPAEKTOPIl pyxXy AKUX TiJ
MOJKHA BiJHOBUTH 3a CJHifaMu, 300pa’keHu-
mu Ha puc. 7.2? IlomipkyiiTe, B AKUX BU-
majgKax TPAaeKTOPiI0 PYXY «3arOTOBJIIOIOTH»
3asgajerign.
dopma TpaeKTopii MoKe OyTH Pi3HOIO: HpH-

. Ma, KOJIo, AyTa, JaMaHa TOIlo. 3a (opmor mpa-

Puc. 7.2. IHogi 3a cnigamu nerko €KMOopIl pyx mia nodiasioms Ha NPAMONIHIILHUIL

BiIHOBUTU TPAEKTOPIIO PyXy Tina i kpueosiniitnuit (puc. 7.3).

Y__ 7

a 6 8
© Puc. 7.3. Pyx noTara Ha CTaHLLii MeTPo (a) — NpuKnag NPAMONIHIHOMO PyXy; pyX KabiHKu
ornagoBoro Koneca (6) i pyx rovganku (8) — npriknagu KpUBoniHinHoro pyxy. Ctpinkamm
NMoKa3aHo HamnpPAMOK pyxy

% o PR . . .
Yomy BUHUKAE TAKUHU CJIif i 1110 BiH c000I0 ABJIsAE, BU qidHAeTecs 3 Kypey disuku 8 Kiacy.
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§ 7. TpaekTopia pyxy. LUnax. MepemiweHHA

dopma TpaeKTOpil pyxy Tijia 3aJIe’KUTh Bif
TOr0, BITHOCHO AKOI CHCTEMH BiIJIIKy po3riidma-
IOTh PYX.

Hasenmemo mpukian. ¥ xJjonuyuka, Sk ige
B aBTOOyCi, BIlajo 3 pyK a0ayko (puc. 7.4). Hua
OiBUMHKU, AKa CUAUTH HABIPOTHU, TPAEKTOPis
PyxXy sfA0JIyKa — KOPOTKUHA BiPi3oK IIPAMOI.
Y nmpomy BUIIAAKY CHCTEeMa BiIJIiKy, BiJHOCHO
AKOI PO3IIANAIOTEH PyX sA0JyKa, IOB’A3aHa i3 ca-
JoHOM aBTOOyca. AJjie Bech uac, MOKH S0JIYKO
mazaJjio, BOHO «iXaJjio» pasoM 3 aBToOycoM, TOMY
IJIs TIOOWHM, IO CTOITh Ha y306iuui moporu, Tpa-
€KTOpiaA pyxy a0ayka 3oBcim immia. Cucrema
BifJIiKy B TaKkoMYy pasi moB’si3aHa 3 JOPOTOIO.

3’cOBY€EMO, YNM WAAX BiApPi3HAETbCA

Bij nepemilieHHA
IToBepHemoca Ha mouaTok maparpada (gus.
puc. 7.1). IIlo6 3HaAWTU IMIAX, AKUHA II00JIAB
KiHelnb OJiBIlsS, pUCYIOUM KPUBY JIiHiIO, He00-
XigHO BUMIpATH IOBKUHY Iriel JaiHii, To6GTO
3HAUTHU MOBMKUHY TpaekTopii (puc. 7.5).

Wnax — ue $isnyHa BennuMHa, Aka OOPIBHIOE
JOBXWHI TpaeKTOPI.
IIInax mosHauaroTh CUMBOJIOM .
Odurnuuys wasaxy 6 CI — metp:
[l] =M.
BukopucToByioTh TaK0OK YaCTHHHI Ta KparT-

Hi OAVHUIL MIAXY, HAIPUKJAL Milimemp (MM),
canmumemp (cm), Kizomemp (KM):

1 mMm = 0,001 m
lem=0,01 m
1 xm = 1000 m

lnax, axkuit momosajo Tijno, Oyae pisHuM Bif-
HOCHO Pi3HMX CHCTEM BiJIiKy. 3ragaemMo S0JIYKO
B aBTOOyCi (DuB. puc. 7.4): I macakupiB sa6Jy-
KO TOM0JIAJI0 IJIAX OJM3bKO IIiBMeTpa, a IJisd
JIIOAVHU Ha y30iuui moporu — AeKiJbKa MeTpisB.

3BepHEMOCs 3HOBY g0 puc. 7.1 i 3’egHaemo
Touku A i B BigpiskoM mpsmoi 3i cTpiaxoro
(puc. 7.6). Orpumaemo HanpamieHuil 6i0pi3ok,
AKUN TOKaXKe, 8 AKOMY HANPAMKY Ta HA AKY
8idcmaHb nepemicmuécs KiHeIb OJIiBILA.

Puc. 7.4. TpaekTopia pyxy
A6yKa Ans nacaxmpis aBTooy-
Ca — KOPOTKUI Bigpi3oK Npsmoi
(Ha cxemi — n1iHig 1), pnAa NIOANHN
Ha y36iuui goporv — KpwvBa niHis
(Ha cxemi — J1iHIg 2)

B
A u\.u~\%‘%‘"1\:‘;“%|{;‘1w"{r',"l| ,
b

[
1

Puc. 7.5. BumiptoBaHHA
JOBXUWHN TpaeKTopiil

‘“nﬁx ! B

A

Tiepemimenss °

Puc. 7.6. [epemilieHHA NOKa3ye,
B AKOMY HanpsAMKY Ta Ha Ky
BifCTaHb NepemicTnnocA Tino

3a MNeBHUN iHTepBan Yyacy
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Pozgin 2. MEXAHIYHUW PYX

) Tpaexmopia pyxy — Tpaexmopis pyxy —
gl aercmol.) ”_l pyxy 3aMKHeHa JNiHis npama ninia (I=s)
Kpusa ninisa (1> s) (120, s=0)

Puc. 7.7. lMopiBHAHHA WNAXY [ i MOAyNna nepemilleHHs s Tina

HanpAamneHun Bigpi3ok NpAMOI, AKMI 3'€QHYE NOYaTKOBE Ta KiHLEBe MONOXEHHSA
Tina, Ha3nBalTb NepeMmMilleHHAM.

IlepemileHHA IO3HAYAIOTH CUMBOJIOM S .

Crpinka Haj cuMBOJOM (PiSMUYHOI BEJIMUYMHU TOKA3YyeE, IO Nepemiuler-
Ha — ue 8ekmopHa (pisuuna senuuuna®. I1o6 MpaBUIBHO 3aJaTU MEepPeMi-
IeHHs, HeoOXiTHO 3a3HAUNTH He TiJIbKM HOro sHaueHHS (MOAYJb), aje i Ha-
IPSAMOK.

Mogynap mepemiiienss, TOOTO BiacTaHb, Ha SKY II€PEMICTHJIOCS TiJjIo
B IIEBHOMY HAIPAMKY, TaKOK IIO3HAUAIOTH CUMBOJIOM S, ajie 0e3 CTPiJIKU.

Odunuuys nepemiwiennsa 6 CI taka cama, AK i OTUHUIA IMLJIAXY, — MeETP:

[s]=m.

VYV sarajbHOMY BUIIAAKY IIepPeMillleHHsA He 30iracThCsA 3 TPAEKTOPIEI0 PyXy
rima (puc. 7.7, a, 6), ToOMy IILJIAX, MOAOJAHUN TiJioM, 3a3BUYail OiJIbINHNI 3a
mMonyJb mepemimienHs. Ilaax i Moxyab mepeMillieHHA BUABJISIOTHCS PiBHUMU
JIUIIe B TOMY BUNAIKY, KOJIX TiJI0O PYXa€eThCA B3JOBXK IPAMOI B HE3MiHHOMY
HampamMkKy (puc. 7.7, 8).

Nig6buBaemo nigcymkun

VaBHy JiHiI0, SKy ONMCYE B IIPOCTOPi TOUKA, III0 PYXAEThCs, HA3UBAIOThH
TpaeKTopiero. 3a BUAOM TPAEKTOPil PyX TiJl MOMiJNIAIOTL HA IIPAMOJIHIiI-
HUM 1 KpuUBOJiHINHUI.

% . . . . .
dDizuuni BeJIMUYUHU, AK1 MAalOTh 3HAYEHHA Ta HAIIPpAMOK, Ha3UBAaIOTb 86KNMOPHUMU, a T1, AK1
MaOTh TiIBKHU 3Ha4YeHHd, Ha3UBalOTh CKAJLAPDHUMU.
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§ 7. TpaekTopia pyxy. LUnax. MepemiweHHA

lnax [ — 1e ¢isnuHa BeauunHa, SKa JOPiBHIOE TOBXKUHI TpaeKkTopii. Ile-
peMiIlleHHA § — Ie HaIpsAMJIeHU BiPi3oK MIPsaMol, AKUI 3’€JHYE IOUaTKOBe
Ta KiHIleBe oJI0:KeHHA Tijna. OnuHuIA NIaaxy ta nepemimnienasa B CI — metp (m).

KoHTponbHi 3annuTaHHA

1. atiTe o3HaueHHA TpPaeKTOpii pyxy. 2. [laiiTe o3Hauenua maaxy. 3. Ha-
3BiTh ogmHuUI0 nIaxy B CIL. 4. YoMy, sHaoun TiIbKM IIJIAX, He MOMKHA
BU3HAUNTHU KiHIleBe TOJOKeHHA Tijma? 5. [lafiTe o3HAUEHHS ITepeMileHHA.
6. fIx mepemilmeHHA MO3HAYAIOTH HA KPECACHHAX? 7. Y SKOMY BUIAIKY
MOAYJb IEepPeMiIl[eHHs NOPiBHIOE IomoJaHomy nuiaxy? 8. Uum samexarhb
TPAEKTOPiA PyXy Tija, HIIAX i ImepeMillleHHA Bix BuOOpy cucTeMu BimJri-
Ky? HaBegmiTh nmpukganm.

BnpaBa N2 7

1.

7.

dyr6ogicT mpobirae 3a martu 6sm3bKo 10 KMm.
10 KM — 1e IIAX YU MOJAYJb IIepeMillleHHSA
dyroomicra? $SxumM MoKe BUABUTHCA MiHi-
MaJIbHUM MOAYJIbL IlepeMillleHHsS (QyTOosicTa 3a
maty?

TenikonTep mimHiMaeThbcA BEPTUKAJIBHO BrOPY
(ouB. pucyHOK). 300pas3iTh TPaAEKTOPil0 PYyXy
TOUOK A i B, po3TalloBaHUX HAa JIOIIATAX TI'BUHTA
reJikomnTepa: a) BigHOcHO mmijora; 6) BiZHOCHO
3emi.

ITacaxup moTsira MPOMIITOB BATOHOM BiJi IIE€PIIOTO 0 YeTBEPTOro KyIIe.
3a 1meii yac BaroH mpoixaB Bimcramnr 400 m. Bimcranmbp Mixk mepirmm
i yeTBepTUM KyIle CTAaHOBUTH 7,5 M. BusHauTe, AKUN NIJIAX TOLOJIAB
macasKup BiTHOCHO IIOTATA; BiJHOCHO 3eMJIi, AKIIIO ITacakKUpP pyxaBcs:
a) B HAIPAMKY PyXy IIoTara; 0) B HAIPAMKY, IPOTUJIEIKHOMY HAIIPDAMKY
pPyXy IoTsAra.

Y mouaTKOBUI MOMEHT Yacy TiJio mepeGyBajsio B TOUIli A 3 KOOpaAUHATA-
mMu x,=4 M, y,=—3 M. Uepes neBHUII iHTEPBAJ Yacy TiJIO MEePEMiCTUIIO-
ca B Touky B 3 kooppunaramu x=-4 M, y=3 M. Hakpecxaits y somuri
cucTeMy KOOpAMHAT, 3a3HauTe TOUYKU A i B, 300pas3iTh BEKTOD IepeMmi-
IeHHA Ta BU3HAYTE MOTO0 MOAYJb. UM MOKHA, BUKOPUCTABIIIN AAaHi 3a-
Jadi, BUSHAUUTHU ILIAX, TOJOJAHUN TioM?

MorTomnukJiict, pyxamouuch apeHO IMPKY, HPOIKIMKAE KOJIO paaiyca
13 M 3a 8 c. BusuauTe misax i MomyJb IepeMillleHHsS MOTOIIMKJIicTa:
a) 3a 4 ¢ pyxy; 0) 3a 8 ¢ pyxy.

CropucTasIInch KapTolo MicTa (cesia), B AKOMY B MEIITKAETe, IIO0YIyHTe
TPAaEKTOPiIo BAIIOTO PYXY BiA AOMYy M0 ITKOJU. BusHauTe MIaAX, SKUHA
BU J0JIAETE, i MOAYJIb IIEPEMillleHHS.

Posp’axiTe piBHAHHEA: a) 5=2¢; 6) 4 +x=2x; B) 1,8:£.
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Pozgin 2. MEXAHIYHUW PYX

EkcnepuimeHTanbHe 3aBAaHHA

«[{urnoida». IlobynyiiTe yuraoidy — Tpa- _5>

€KTOPiI0 PyXy TOUKM Ha 06oAi KoJeca IIif ETUEE G T
Yyac NPAMOJIIHIHOTO PyXy TPAHCIOPTHOTO 1 I" \\\ ,', \\\ \\\
3aco0y. Ilia mporo: \ Lo !
1) 3polbiThs mnamepoBUil KpPyr [giamMeTpom LN !

2—3 cM — «KO0JIieco», Ha «000Ii» SIKOTro IIO-
CTaBTe TOYKY;

2) moKJamiTh JiHINKY Ha apKyIl Ilanepy, MOpPsA[ i3 JiHIAKOI po3MicTiTh
«KOJIeco» TaK, 11100 BOHO ii TopKaJIocs;

3) mepeKouylUM «KOJecOo» B3AOBIK JIHINKU, AKHAWYacTiIle mo3HadyauTe
Ha Tarepi HoJIoKeHHA 3a3HAYEHOI TOUKH (IMB. PUCYHOK);

4) 3’egHaiiTe ofeprKaHi MO3HAYKHY IJIABHOIO JIiHi€TO.

OO0epiTh iHIII TOYKHU, IPOKOJIOBIIN B «KoJieci» 2—3 O0TBOPU, OAUH 3 SAKUX
posTarryiiTe B iieHTPi Kojieca. IToOyayiiTe TpaeKTOPio PyXy KOMKHOI TOUKH.

-~
T IIIIIII|IIIIIIIII|IﬁillIII|IIIIIIIII|IIIﬁ_HII|IIIIIIIII|IIIIIIm|IIIIIIIII|IIIIIII
0 2 _3<4—"5 67 —8=19

1

i Qisuka i TexHika B YKpaiHi

€BreH OckapoBuY MaToH (1870-1953) — 3aCHOBHUK IHCTUTYTY 3Ba-
ploBaHHA, AKNAM 3apa3 HOCUTb MOro iM'A, aBTOP i KePiBHUK MPOEKTIB
noHag 100 3BapHux mocTiB. Cepen HUX — po3TaloBaHUN y Kuesi
nepLnin y CBiTi CyLiNIbHO3BaPHUI MICT, BiBOMUI HUHI AK MicT [MaToHa.

Y poku [Jpyroi cBiToBOiI BiriHM (1939-1945) €. O. [aToH 3anpoBaanBs
TEXHOJOriI0 aBTOMAaTUYHOrO 3BaplOBaHHA i UMM 3[iMCHMB 3HAYHUN
BHECOK B 060OPOHHY NPOMMCNOBICTb KpaiHW. ABTOMAaT/ LUBUAKICHOrO
3BaplOBaHHA [O3BONAAN CYTTEBO MOMErINTY NPOLEC BUTOTOB/IEHHSA
Ba)KKOI TEXHIKW, a KpiM TOro, He BUMaranun Bif POOITHUKIB BUCOKOI

KBanidikauii, rMM60oKMX cnewianbHKX 3HaHb i BENNKMX Gi3NUHMX 3yCUib. 3BapioBaNlbHNKAMM
MOI/IA NpaLoBaTy NiANITKA Ta »KIHKW.

Y nicnABoeHHi pokn €. O. MNaToH 04YonNMB [OCNIAMXKEHHA 3i CTBOPEHHA HAyKOBMX OCHOB

3BaploBaHHA Ta WKMPOKOro 3anpoBaaXeHHA 3BapoBaHHA B I'IpOMI/ICHOBiCTb.

§ 8. PIBHOMIPHUN PYX. LWUBUAKICTb PYXY

Mig yac penopTaxiB 3 aBTOMOOINIbHNX MEPErOHIB, Y NMOBIAOMIEHHAX MPO MOrogy MOXHa,
Hanpwvknag, nouytu: «LBMAKICTb pyxy aBTOMOGinsA-nepemoxua nepeg ¢iHiwem carHyna
250 KkinomeTpiB 3a rognHy»; «LLBnakictb BiTpPY cAratume 25 meTpiB 3a cekyHAay» Towo. Lo
Le o3Havae? AK NopiBHATY Ui WWBUAKOCTI?

3HannoMnMocCs 3 PiBHOMIPHUM PyXOMm
Ci0BO «IIBUAKIiCTH» BU 3HAETe 3MaJIKy. TomMy, KOJIM UyeTe, IO IIIBUJ-

KicTh pyxXy aBTOoMOOiis ctaHOBUTHL 20 METpiB 3a CEKYHIY, TO PO3yMi€Te: aB-
TOMOO1JIb, PYyXaIOUMCh i3 TAKOIO MIBUAKICTIO, KOMKHY CEeKYHIY HOJIa€ BiJACTaHb
20 M.
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§ 8. PiBHOMipHUI pyx. LBnakictb pyxy

? llomipkyiite, AKYy BiAcTaHb mofojae ueil aBromo6inb s3a 10 cexyHz; sa
niBcekyuau; 3a 0,1 cexyHau.

Ckopim 3a Bce, OiablIicTs i3 Bac Bigmosiam Tak: 3a 10 ¢ aBTOMOOLIL TO-
nosiae 200 M, 3a miBceryuau — 10 M, 3a 0,1 ¢ — 2 m. I ui BigmoBizgi € mpa-
BUJBHUMH, AKIIO BBasKaTH, 110 3a 0ydv-saki (MaJyi abo Besuki) pigni inmep-
8aau yacy aBTOMOOLIb MoJae 00HaKkosull waax. To6To SKIO PyX aBTOMOOIIS
€ PLBHOMIDHUM.

PiBHOMipHUI pyXx — Le MexaHiuHWI pyX, y Xofi AKoro 3a Oyab-AKi piBHI iHTep-
Ba/iM Yacy TiNo JONA€ OAHAKOBMUM LUNAX.

3BepHIiTH yBary Ha cjoBa «0ydv-aKi piéHi iHTepBasiu dacy». IHKoau, pos-
IATAIOUN HABITH HEpPi6HOMIpHUIL PYyX Tija, TeX MOXKHa AibpaTm Taki pis-
Hi iHTepBasM uvacy, 3a AKi Tijo mosae ogHaKOBY Biactanb. Hampurianm, sa
kKoxkHI 30 ¢ miaBelh IPOILJIMBAE MOPiKKY B Oaceiini (25 M), mpoTe He MOXKHA
CTBEPMKYBaTH, 1110 BiH pyXaeThcA PiBHOMipHO, 60 IIif uac po3BOPOTY BiH cIIO-
BiJIBHIOE PYX.

BuBuaemo piBHOMipHUI NPAMOAIHINHNA pPyX

AKII0 aBTOMOOINIL PiBHOMIPHO PyXAaeThCs HPSAMOJiIHIAHOIO MiJAHKOIO
IOoporu, TO 3a PiBHI iHTepBaJu 4Yacy BiH 3[iMICHIOE OJHAKOBI IIepeMiIleHHs
(puc. 8.1), To6TO moJIa€ OMHAKOBUH ILIAX i HE 3MiHIOE HAIPAMKY CBOTO PYyXY.
Takuii pyx Ha3UBAIOTL PIBHOMIDHUM NPAMONIHITLHUM.

PiBHOMipHMII NPAMONIHINHUNA PYX — Le MexaHiYHUI pyX, Y XoAi AKOro 3a
Oynb-sKi piBHI iHTEpPBaNM yacy Tino 3A4iMCHIOE OLHAKOBI MEPEMILLEHHS.

PiBHOMipHU#I NpAMONIHIAHMNA PyX — HAWUOPOCTIIIHNN BUL PYXY, SKUIHA
y peaJibHOMY KHUTTi 3ycTpivaeTrbesa Ay:Ke pigko. IIpmkiaagaMm Takoro pyxy
MOXKYTH OyTH PyX aBTOMOOiJIS Ha HIPAMOJNiHiMHIN minaHii moporu (6e3 pos-
TOHY Ta raJbMyBaHHs), cTabiibHe MamiHHSA KYJbKHU B PiAnHi, IOJIT maparry-
THCTa Uepes3 AesdKUH Jac IIic/isg POSKPUTTA MapalryTa.

[aemo 03HauyeHHA WBUAKOCTI PiBHOMIPHOro pyxy

ConoxiBaemMocsi, BaM HEBayKKO BHU3HAUUTH IIIBUAKICTHL PiBHOMIipHO-
ro pyxy, HampukJajm, Iimoxoma, saxuii npoiimoB 30 m 3a 20 c. I3 Kypcy

U 3]
—> —>

Puic. 8.1. ABTOMOGinb, AKUI pyXaeTbCA PiIBHOMIPHO NPAMONIiHINHO, 3a 6yab-AKi piBHI iHTepBanu
Yyacy 3[iNCHIOE O HAKOBI NepeMilleHHA
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Pozgin 2. MEXAHIYHUW PYX

MaTeMaTHKM BaM J0o0Ope Bimomo, IO [Jis IBOTO CJLJ IMJISX, AKWUIH IOJOJaB
mimoxin (I=30m), moxinuTu Ha uac fioro pyxy (t=20c).

LWBugkicTb piBHOMipHOro pyxy (v) — uUe ¢i3nyHa BeNNUYMHA, WO AOPIBHIOE
BIAHOLLEHHIO WAXY [, AKMIA Nogonano Tino, 4o iHTepBany yacy ¢, MpOTArom fAKo-
ro uen wnax 6ys nogonaHuii:

l
v=—
t
3eeprimsb yeazy! Y xoni piBHOMIpHOTO IPAMOJIiIHIHHOTO PYyXy MOAYJIE Ie-

peMileHHA HOpiBHIOE HLIAXY (S=1), TOMy 3HAUEHHS IIBUAKOCTI PYXy MOK-
Ha BUBHAYUTU 3a OYIb-AKOI0 3 hOopMy.I:

l
sz abo v=-.
t t

Y MixkHapomHill cucTeMi OSZMHUIIL MIJIAX BUMIPIOIOTH Yy MeTpax, 4ac —
y CeKyHIax, ToMy oduHuuys weudxocmi pyxy 6 CI — merp 3a CEeKyHOY:

1— JOPIBHIOE MIBHUJKOCT1 TAKOI'O PIBHOMI1PDHOI'O PYXYy, B XOAl1 AKOI'O T1JI0
¢

3a 1 ¢ gonae maax 1 m.
IIpunamom ajist BUMipIOBaHHSA IIIBUAKOCTL PYXYy CIyrye cnidomemp.

n XapaKkTepusyemo WBUAKICTb pyxXy

Illsudkicmv pyxy — 6eKmMOpHA BeJu4uHa: BOHA Mae He JIHUIE 3Ha-
YyeHHA, a ¥ HanmpaMmok. Ha prucyHKax HaIpAMOK HIBUAKOCTI pPyXy Tija mo-
3HAYAIOTh CTPiiKo0 (AuB. puc. 8.1, 8.2). AKImo Tijgo pyxaeThcsa PiBHOMIpHO
OPAMOJIiHINHO, TO 3HAUEHHSA i HAOPAMOK IIBUIKOCTI PyXy 3aJIUIIAIOTLCS
HeaMimHuUMEU (guB. puc. 8.1). AKmIo Tijsio pyxaeThbcAa PiBHOMIpHO KPHBOJII-
HiTHOI0O TPAEKTOPi€l0, 3HAUEHHS IMBUIKOCTI PYyXy S3aJUIIAE€THCI HE3MiHHUM,
a HaOpPsSMOK yBeChb Yac 3MiHIO€ThCsA (mAuB. puc. 8.2).

- Hanpamox i 3nHavenHna weudxocmi pyxy 3anexcamsv 6i0 mozo, 6i0HOCHO
lmcozo miaa poszasadaiomy pyx. YaBiTh, 10 BU CUANTE Y BaroHi MOTATa, AKWUN

npamye Ha cxing (puc. 8.3). IloTar mpoixka:kae MOB3 CTAHILIO 3i MIBUAKICTIO

M . . . . . . M
U =90 o ¥ meii yac iHIMM nacaxup ize Baronom 3i meuakicrio v, =0,5 >’

pyxaioumnch MPOTU PYyXy IOTATA.
Sk BU BBasKkaeTe, UM OJJHAKOBOIO Oy/le IIIBUKICTh PyXY ITacakupa AJIA Bac
i ms gromeit, 110 CTOATH HA HMepoHi? 3BicHo, Hi! I1a Bac macasKup pyXaeTbes

. . M . .. .
Ha saxin si mBuakicTio 0,5 —, a Aaa J0feil Ha MMepoHi BiH pasoM i3 moTarom
C

pyxaeTrbcsa Ha cXif 3i mBuaKictio 4,5 —.
(¢
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§ 8. PiBHOMipHUI pyx. LBnakictb pyxy

Puc. 8.2. Y xogi KpyBONiHIilIHOro pyxy Puc. 8.3. Hanpamok i 3HaueHHs
HanpPAMOK LWBUAKOCTI PyXy BeCb Yac LWIBMAKOCTI PYXy 3aJiexKaTb BIA TOTO,
3MIHIOETbCA Ze nepebyBa€e cnoctepiray

3HaveHHa weudrxocmi pyxy moxce 6ymu nodaHo He MiAbKU 8 Mempax 3a
cexyHndy, ane i 8 iHwux oduHuuysx. Hampukiaanm, aBToMoGiJb pyXaeThesa 3i

mBUAKicTIO 36 KiloMeTpiB 3a TOAUHY (vm = 36—], paxeTa MUMThH 3i IIBUA-
rop

. . . HM . .
KicTio 8 KinomeTpiB 3a CeKyHAY (UP =8—), PaBJIMK II0B3e 31 IIBUAKICTIO
C

. cM
18 caHTHUMeTpIB 332 XBUJIUHY (Upa,m =18 gj TOLIIO.

Ha po3B’sIByBaHHS 3a4ad CJiJ] HABUUTHUCS IMOAABATH IIBUIKICTL PYXY,
BUPaKeHy B OOHUX OAUHUIAX, B iHININX ONUHUIAX. JIK 1me 3pooumtu? Ha-
BeleMO IIpPUKJAa.

IIBugkicTe pyxy aBromobiia — 36 km/rox. 11lo6 momaTu ii B MeTpax 3a
CeKyHny, 3rajgaemo, 1o 1 roxg = 3600 ¢, a 1 kM = 1000 m. Topmi:

3ﬁﬂ= 36 KM :36'1000M:10M
oY lron 3600 ¢ c

2 CmpoGyiite mogaru B METPax 3a CEKYHAY LIBHIKOCTI PyXy PaKeTH Ta pas-
JIAKAa.
Haiickimagmime momaBaTu B iHINNX OSWMHUILAX MIBUAKICTL PyXy, HaZaHy
B MeTpax 3a CEKYHIY, aJje ITOCJiJTOBHICTh Ai#l 3aJIMINAETHCA Ti€I0 caMOIO.
Hampukaaz, mBugkicTs pyxy Jitaka — 250 m/c. Ilogamo ii B KiomeTpax

3a roguHy (3ramaemo, 1mo 1 m = 0,001 km; 1 ¢ = romn):
3600
M 250m 250-0,001km KM KM KM
250 — = = =250-0,001-3600—=250-3,6— =900—,
c lc 1 roz rox rox
Tof,
3600
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Pozgin 2. MEXAHIYHUW PYX

106 mBUAKiCTE PYyXy, MOJaHy B MeTpPax 3a CEeKyH-

- 3,6 . .
/ 2 \ Iy, momaTu B KisoMmerpax 3a rogmuy (i HaBmakwm),
M . MOKHA CKOPHCTATHUCSA CXEeMOI0 Ha puc. 8.4.
10— = 36— . .
c BusHauaemo wnAx i yac pyxy Tina

TOJ,
\ . 3.6 / 3 Kypcy MaTeMaTVUKW BU 3HAETe: SKINO Bino-
S Mi IIBUAKICTH i yac pyxy Tija, To MOYKHa 3HaU-

TH ILIAX, AKUN momosajo Tijo. Hiia mporo ciin

Puc. 8.4. Cxema nepeBeaeH- .
MIBUOKICTh PYyXYy IIOMHOXXMWTU Ha dYac:

HA WBUAKOCTI pyXy, nogaHoi
B METPax 3a CeKyHay, l=uvt,
y WBMAKICTb, MOAaHY BKino-  nme [ — Imaax; v — MBUAKICTL pyxXy; ¢ — dYac
MeTpax 3a ToAVHY, i HaBNakn  pyxy i3 3a3HAYEHOI0 IIBUIKICTIO.
SArmio Bimomi maAX i IMBHUAKICTE Pyxy Tija,
l=v-1 MOKHA 3HAUTH Yac pyxy Tijga. [{aa 1mporo HeooOXif-
HO IJIAX IOAIJIUTU Ha MBUAKICTH PyXYy:
l

vV=— t==
t v
I Iakosn nnsa SHAXOMKEHHA ILIAXY, IIBUIKOCTI
t= abo uvacy pyxy Tijla 3pDYYHO CKOPHCTATUCH <«UapiB-
HUM TPUKYTHUKOM» (puc. 8.5).

Nip6uBaemo nigcymkun

PiBHomipHU#I pyx — Iie MeXaHIUHUHN PyX, Y XOmi AKOTO 3a OyAb-AKi piBHI

iHTepBaJIM Yacy TiJIO HOJIa€ OSJHAKOBUM IILIAX.

Pisnomipauii npamosiHifinmiti pyx — Ie TakKuU# PyX, y XOAi AKOro 3a
Oyab-AKi piBHI iHTepBasM yacy Tijo 3AiHiCHIOE OJHAKOBI IepeMillleHHs.

IIIBuakicTs piBHOMiIpHOTO PyXxy — IIe (pisuuHa BelIMUYMHA, II0 JOPiBHIOE
BiTHOINIEHHIO NLIAXY, AKWN MIOMO0JIAJ0 TijO, MO iHTepBaJy Yacy, IPOTATOM

. . l
AKOTO0 Iel MLIaX OyB IOJOJaHUM: p=—.
t

Opunuriero mBuakocTi pyxy B CI € meTp 3a cekyuay (m/c). Coizomerp —
Oopujaaj A IPAMOro BUMIPIOBaHHS IMIBUAKOCTI PyXy Tija.

OKpimM 3HaUeHHS IMBUIAKICTh PyXy Mae HampaMoOK. HampaMoK i sHaueHHS
MIBUAKOCTI PyXy Tija 3ajieskaTh Bii BUOOPY CHUCTEMH BiIJIiKYy.

l l l
v t ‘ t v t v ‘

v=— l=v-t t=—
¢ v

Puc. 8.5. 3aKpuBLUM NanbLieM CUMBOJS WYKaHOT BENMYMHU (MO3HAYEHHSA LUAXY, Yacy abo WBUgKo-
CTi pyxy), oTpumaemo Gopmyny Ana ii BU3HaueHHnA
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§ 8. PiBHOMipHUI pyx. LBnakictb pyxy

e

KOHTpO/bHI 3anuTaHHA
1.

fAxuit pyx HasuBaOTb piBHOMipHUM? 2. IKu# pyxX Ha3uBalOTh PiBHO-

MipHuM npamosiniiiauMm? HaBenite nmpukiaagu. 3. K sHaliTU MIBUAKICTH
piBHOMipHOrO pPyxy Tinma? 4. Hassith oguHMIli mBuakKocTi pyxy. 5. Caimo-
MeTpU aBTOMOOiJIiB mporpaayiosaHi B KimoMeTpax 3a roguHy. fIK mIBUA-
KicTb, BUMIpsSHY CIIigoMeTpoM, IIOAATH B MeTpax 3a ceKyuay? 6. K Bu-
3HAUUTH IMJIAX, TONOJIAHUU TiJIOM, AKIIO BiOoMi INBUIKICTH i yac pyxy
Tiza? 7. Ik BU3HAUMTU Yac PyXy Tija, AKIIO Bigomi IIAX i MIBUAKICTH
tioro pyxy?

BnpaBa N2 8

1.

EkcnepuimeHTanbHe 3aBAaHHA

«AemomobinivHi  nepezonu». BuamTyiiTe
3 IPy3AMHU IIePeroHu IirpalrkoBUX aBTO-
mo6imiB. [lisg 1mbOTOo O KOMKHOTO irpari-
KOBOTO aBTOMOOiJIZ IIPUB’SKITH HUTKY.
Hpyruit KiHenp HUTKYU 3aKPiIUTh HA OJIiB-
ni. Pyxafite aBTOMOGijai, oOeprarmuu O0Ji-
Bellb (AUB. PHCYHOK). XTO HAaWMIBUIIIE
npoiige Tpacy? Ko € MIBUIKICTE PYyXy
KOKHOTO aBToMOOina? fki mpumazu Bam
moTpibHi, 1106 1e BusHauuTu? Ilomaiite pe-

Cramo aHTHUJION MOJKe JOCUTH JOBIUI yac 180

. . (¢

3b6epiratu mBuIKicTh pyxy 80 Km/rom. -~ ,X‘
SIKUI IIAX ITOL0JIa€E CTam0 32 IIIBrogUHM ?

Bpakaroun pyx mJIaBIiB PiBHOMipHUM 99 m
(IuB. DHCYHOK), BHW3HAUTe IIBHIKICTH >
PYXY KOXKHOTO 3 HUX. ‘. 220 ¢

Wy

Busnaure, AKa MIBUAKiCTb pyxy OiabIma:
16 m/c uu 54 xK™M/TOA.

ITomaiiTe B MmeTpax 3a cekyuay: 18 km/rox; 108 xm/xB; 72 cM/XB.
ITonmaiiTe B kimomeTpax 3a roguny: 2 m/c; 30 km/xB; 20 c™m/c.

B acrporowmii icHye omuHUIIA IOBMKUHU CEIMJO0BUIl pik, SAKY 3aCTO-
COBYIOTHh [OJIf BU3HAUEHHS MiK30paHUX Bimcraneit. OmuH cBiT/IOBUit
Pik mopiBHIOE BincTaHi, AKY mojae cBiTsio y BakyywMmi 3a 1 pik. ITomaiiTe
IMI0 BifCcTaHb y KijgoMeTpax, BBasKawUM, IMO MIBUAKICTh MOMINPEHHA
cBityia y Bakyymi gmopiBuioe 300000 xm/c.

CxkopucraiiTech JOLATKOBUMH IsKepegaMu iH@opwmarlii Ta migroryiire
Ipe3eHTaIliio IPo MIBUAKICTh PYXY B JKUBill mpupozi abo Ipo MIBUIKICTH
PYXy Cy4YacHMX TPAHCHOPTHUX B3aco0iB. 3po0iTh KOPOTKe IOBimoM-
JIeHHH.

3yJIbTATU BAIIIUX II€PEroHiB y BUTJIAAI Tab-
JINIII 3Maradb.
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Pozgin 2. MEXAHIYHUW PYX

§ 9. YYMOCA PO3B’'A3YBATU 3AAANI

Y NOBCAKAEHHOMY »KUTTi BM BXe 3yCTpivanumcs 3 GisMyHMMM 3agadyamMim i HaBiTb Po3B'A3yBa-
nmn ix! B 3puBoBaHi? HaBegemo fekinbka npuknagis ¢i3syHUX 3agay, NPOKOMEHTYEMO
OCHOBHI eTanu ix po3B’A3aHHsA, | Hagani B1 GygeTe NiAXOAUTU [0 PO3B'A3aHHA TakMX 3afad
AK CnpaBXHi Gi3nKun.

3anu-.|u 1. IlpunycTumo, IO OO IIOYAT- LT R
Ky YPOKiB 3ajgummuiock 15 xBujguH. Bu etan ) npo6nemn
3HaEeTe, IO BiJCTAaHBL BiJ BaIIOTO IOMY IO

mioysu craHoBuTh 1800 m. YUu mnpuiizere 1. YBaXHO 4MTAEMO YMOBY 3a-
Jauvi, 3'AcoByemMo, fAKa oOi3nuHa
cuTyauia po3rnAAAETbCA, MPO AKi
di3nYHi BENUUUHK AeTbCA.

BM BYACHO, AKIIO OyheTe MTH 31 MIBUIKICTIO

KM - .
3,6 — ? 3 aAKOI0 HAMEHIIIOI IIIBUIKICTIO
TOJI

BU MOJKETe pyXaTucs, 11100 He 3aIli3HUTUCH?

2. Bu3Hauyaemo, B AKUX OAUHU-

] ) . . uax 6ynemo po3B'A3yBaTM 3aja-
AHaJng @l&’u%HOZ np06.7L€JVLu. y Gaﬂ;a‘{l uy. 3a3Buyan 3anaqi p03B'ﬂ3y|‘0Tb

Tpeba 3HAKTHU: B ogmHuuax Cl.
1) wac ¢, pyXy K0 IIKOJIX i3 3a3HAYEHOIO
MIBUJKICTIO v,;
2) wWBUAKICTH v,, 3 AKOI CIiJ pyxa-
THUCSA, 11100 BUTPATUTU HA IILJIAX He OiJIbII
Hix 15 xB (£, =15 xB).

3. AKWo HeobXiAHO, BUKOHYEMO
NOACHIOBaNbHUI PUCYHOK. YacTo
came pPUCYHOK [JOMOMara€ Kpatie
po3ibpaTncs B 3agaui.

4. 3anucyemo KOopoTKy YMOBY 3a-

BraxaruMeMo pyxX piBHOMipHHUM. S ;
pyx p p Javi. 3niBa, nicna cnosa «JlaHo»,

. KM
IIsugkicTs pyxy HagzaHa B ——, 3aMNNCYeEMO  CUMBOMM  HAfaHWX
roxa B YMOBI Qi3NUHIX BEAIMUMH Ta TXHi

a muax — B ogmHunax Cl. ITomamo uac 3HaUEHHA B O6PaHNX OAMHULAX.

Micna cnoBa «3HaNTU» 3anMCyeEMO
cuMBONN i3UYHNX BESIMYMH, AKi
cnif 3HanTK B 3ajaui.

i BHaUeHH MIBUAKOCTI pyxy B oguHuIiax CI:
15 x8 =15 60 c = 900 c;

KM 3,6-1000 m M

3,6 —= 2600 1—.
To c (¢ _
. 'a . o
3aKiHyMBIIM aHaJi3, B3amuIlIeMO KO- 2-n ) MowyK maTemaTN4HOI
; eTan i
OTKY YMOBY 3ajaul. mopaeni
p yy Yy 3an /

Ilano: Towyx mamema- 1. Y disnui 6yab-akomy pospa-
l=1800 M muqnoi Moaeﬂl. XYHKY nepepye 3anuc d)OpMyﬂVl,
0. =3.6 KM _ 1 M Ppyx pisHOMipHUiL, TOMy CripaBa BiA C/10Ba <<ﬂa,HO» 3a-

1 > — c MUCYEMO PIBHAHHSA, AKI NOB'A3Y0Tb
‘=15 —900 1RO R0 05 L 2000 di3nYHI BENMYMHY, WO XapaKTepu-

p B - ca (opmynon Ana 3yl0Tb HasBHe B 3apaui isnuHe
T PO3paxXyHKYy IIIBUL- ABuLle abo ¢iznyHe Tino.

KOCTi piBHOMipHOTO -
t,—? PYXY: 2. YpaxoByeMO KOHKPETHi yMOBU
Uy — ? : I disnyHoi cnTyauii, onncaHoi B 3a-
vV=-—. favi, WyKaEMo [oAaTKoBI napa-
t MeTpu.
64
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§ 9. Yuumoca po3s’AsyBatu 3apaui

PO3PAXyHKY IIYKAHUX BEJIMUYMH f; 1 U,: OA€pPXaHuX pesynbTaris

Po3g’s3aHHA. 3HATIAEMO BUPA3U IS 3-n \ PosB’A3aHHA. AHanis
eTan
N

v :L’ ToMy :L; vy :L. 1. PO3Bfﬂ3y€N.l.0 PiBHAHHA BiAHO-
t1 Uy t2 CHO HeBiAOMOI BeIUYNHN.
IlepeBipuMO ommHUIII NIYyKAaHUX Be- 2. MepeBipAeMo OavHMLI LyKa-
JIAYNH: HOI BenMuMHW. [1ns Uboro B oTpu-
o nem M MaHy dopmyny  nifcTaBAsSEMO
[t1]=M!—= =C; Ug=—. nvwe oguHuui, 6e3  uyucnoBmx
¢ M ¢ 3HauyeHb. fKIWO OTPUMAHO 30B-
Busnaummo umncIiioBi 3HAUEHHA IIIY- CimM iHWY oamHULo (Hampuknag,
KaHUX BeJINUYUH: oTpMManu, Wo Yac BUMIPIOETb-
1800 CcA B Kinorpamax), LyKaEMO Mo-
t, = T: 1800 (c); t,=30xB; MUNKY.
1800 M KM 3. BuKoHyeMo HeobxigHi obumc-
02=W=2(;); Uy 27’2(ro,u;). NEeHHA 1 aHani3yemo pesynbrar,
Hacamnepes — Ha piBHi 3L0po-
3eeprimb ysazy! Ias oTpuMaHHSA BOrO My3dy (Hanpuknag, LWisx
BigmoBimi y BuUpas s IITyKaHOI Be- Bi4 LWKONN [AOAOMY HaBPAA M
JUYUHU MOMKHA Bipasdy MicTaBIATH byne noponanuii 3a poby abo
i umcJIoBi 3HAUEHHS, i OAMHUILL BiZoOMMX 3210
BeJIUUYMH. ¥ TAaKOMY BUIAJKY 3aIlHCYeE-
MO TakK: L
;= 1800 _ 18003-c o000 a0 :T'a"'n) 3anncyemo Bignosigs
M 1M
17
c
vy = 1800 m :2£=7,2 KM
900 ¢ c o[,

Ananiz  pesyavmamis. OcCKiabKu

t, >t,, TO, pyXamuuch 3i HIBUJKICTIO
KM

v; =3,6 ——, BU He BCTUTHETe JI0 IIoYaT-

ToJI
Ky ypokiB. Illo6 me cmisumTmcsa, Tpeba

pyxaTucs 3i MBUIKICTIO, 3SHAUEHHS SKOL

0 KM
Oispmre 3a 3,6 ——. Came Taxke 3HaUeH-
ToJ
HS OTPUMAaHO B X041 pos3B’sizaHHsa. OTxxe,

Olep:KaHi 3HAUEHHA NIYKAHUX BEJINUYUH
€ I[iJIKOM IIPaBAOHOAiOHIMU.
. . KM
Bidnosidv: t; =30 xB; v,="7,2 .
rof,
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Pozgin 2. MEXAHIYHUW PYX

3apaua 2. O3epoM Ha3yCTPi¥ OAUH OJHOMY PiBHOMIPHO IIPAMOJIIHiNTHO pyxa-

I0ThCA ABa Karepu. Ha mouaToK cHoCTepe:KeHHsA BiJCTaHb MiK KaTepaMu cTa-
. . KM

mHoBuTh 1500 M. IIIBuakKicTs, pyxXy IIEpIIOro Karepa gopiBHIoe 36 —, mpyro-

KM . . . rop
ro — 54 . Uepes axuii yac Karepu 3ycTpiHyThcA? SIKy BifgcTaub IIomoJac

Tox
o 3ycTpiui mepmiuii Karep?

Ananiz @isuynoi npoosemu. Karepu pyxarmTbca HaA3yCTPiUY OAWH OIHO-
my. Ile osmauae, 1110 BOHUM HAOJIMIKAIOTHCA OAWH OO OSHOTO 3i IIBUIKiCTIO
V=0; +Vy 1 3 i€l MBHUIKICTIO HOJAIOTh BifcTaHb [=1500 M.

3amauy posp’sadyBatumeMo B oguHuIax CI.

Hamno: ITowyx mamemamuuroi moodeJi, PO36'A3AHHA.
KM - 3 . l 1
v, =36 10X a O3HAUEHHAM MIBUAKOCTI PYyXYy v=— = t=— .
rof, ® t v
. l
KM M OCKinbKM V=0, +V,, TO t=—.
vy =54 — =15— T vy +0,
TO ® . .
1-1500 3Hapuu 4ac ¢t i MBHUIKICTH PyXy U;, BUSHAYMMO
= M . " . .
ILIAX [, AKWA [O[0JIa€ MEePIIuU KaTep A0 3yCTpiui:
Snaiimu: h=v-t.
t —? IlepeBipuMO OMHUNIII MIYKAHUX BEJIMYMH:
b =% M M M-C 0
1 d . M M-C
[t]:—:—: =C, [ll]:—-c:—IM.
PSR M c c
C (& (¢}

Buszmaunmo umciioBi 3HAUEHHS IITYKaHUX BEJIMYMH:

_ 1900 1500 _ g4 (o). 7 ~10-60=600 ().
10+15 25
Ananiz pesyromamis. OCKiIbKY IIEPINUHA KaTep PYXAEThCA MOBiJbHiIIIE
Bif Apyroro, To 0 MOMEHTY 3yCTpiui BiH Iofojsae MeHIINH Iiax. Takwit
pesysbraT i orpumano: [, =600 M, a [, BignmoigHo 1500 Mm~-600 m =900 M.
Tomy pesyabTaTyé € IMiJIKOM peaJbHUMMH.

Biodnogidv: t=60 c; I, =600 M.

BnpaBa N2 9

1. Kpeiicepcbka HMBHAKICTE™® pyxXy cydacHOro YKpPaiHCBKOTO JiTaka
AH-158 cranoButh 820 KM/ron. CKinmbKHu yacy BUTPATUTH JiTak, 1100
noxoaatu 410 km?

* Cumsoa = BUKOPUCTOBYIOTH IJIA CIPOIIIEHHA 1 CKOPOUEHHA 3anucy TeKcTy. TyT BiH o3Hauae:
. l
OCKIJIBKU V=— ,TO [=—.
o t v
* Kpeiicepcvka weudkicms — MBUAKICTL PyXy JiTaka a6o CyJHA 32 HAUMEHIIUX BUTPAT I1a-
JuBa.
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§ 10. Mpadikn piBHOMIPHOrO pyxy

2. CymHo iime piBHOMipHO 3i mBuakKicTio 7,5 M/c. KUl MIAX TOHOJIAE
cyaHO 3a 2 roguHu?

XJIOTTYNK, PYyXalounch i3 He3MiHHOIO IIIBUAKICTIO, IOM0JIaB BiJcTaHb Bif
CBOT'0 OYAMHKY IO IIKiJIbHOTO cTamioHy 3a 1,5 xB. Ha 3BOpOTHUH IILIAX
Bim BuTpatus 70 c. Kyau XJIomuuK pyxaBcs IIBUIIIE — 0 CTALIOHY UM
pomomy? ¥V CKinbKu pasis mBupgiie?

ABToHaBaHTa)KyBau PYyXaeThCA PiBHOMIPHO B3J0BIK PAAY KOHTEHHEPiB.
Koureiimepu, 3aBHoBKKH 12 M KOMKHHUHN, CTOATH YIPUTYJ OAUH 10
OJHOT0. 3 IKOIO IIIBUAKICTIO PYXAEeThCSI aBTOHABAHTAMKYBaU, AKIIO IIOB3
5 KoHuTeliHepiB BiH mpoiKaKae 3a 1 XB?

5. Ilix gac smaraub 3 Oiry mepiuii yueHb mpobir 10 xB 3i mBHAKiCTIO
12 xMm/Tom, IPyruii — 5 KM 3a IiBTOOWHU, TPETilh — 4 KM 3i MIBUAKICTIO
12,5 km/ron. XTo 3 yuHiB pyxaBcs HaumBuaiie? XTo momoaaB Hali6iab-
mry Bigcranb? XTo 6ir mosiie 3a BCix?

6. ITorar ige 3i mBuakicTio 20 M/c, a Ha3ycTpPiy oMy IO cycimHiN KoJril
pyxaerbcA APyruil morar — 3i mBuzakictio 36 xm/rox. CKijibku uvacy
OOTATM OyAyTh MPOIKAKATA OAWH TIOB3 OJHOTO, AKIIMO MJOBXKWHA
nepiroro notrsara — 900 m, a gpyroro — 600 m?

7. YaBiTh, IO Iig Yac MTOZOPOKiI BM mobaumayu coajJaxy OJHUCKABKU
Ta TOYYJIU Oech Oajieko TypKiT rpomy. Bu xouere pmisHatucs, uum
HaOJMKAEThCA OO0 Bac rposa. ki BuMipu Ta pospaxyHKM BaM CJIifT
IpoBecTH, 100 BigmoBicTu Ha 1e sanuranuAa? [lidkaska: BBaxkaure,
10 CBiTJIO Bij cmajaxy OJMCKaBKU AOCSATAE BAIIUX OUYell MUTTEBO,
a MIBUIKIiCTh MOIIMPEHHA 3BYKY B IMOBiTpi mpubausHo gopiBHioe 340 m/c.

§ 10. TPAOIKU PIBHOMIPHOI'O PYXY

CnopTcmeH, Benocunes AKOro Ma€e cnifomeTp, pyxaetbca no Tpaci (puc. 10.1). Weumakictb
pyxy, AKY NMoKasye crnifomeTp y 6yab-AKNIN MOMEHT Yacy, AOPIBHIOE 5 M/C . Ak onncaTn pyx
LbOro criopTcMeHa i B3arani Gyab-sikoro Tina 3a gornomorot rpadikis? 3ragaemo, agxe
rpadikv pyxy Tin BU BYBYaNM B KypCi MaTeMaTuKK 6 Knacy.

CeryHzOMID

p
b
;
Olnax
[

0 10 m

Puc. 10.1. Benocmneanct pyxaerbca piBHOMIPHO: 3a 6yAb-AKi PiBHi iHTepBanu yacy BiH
[01A€ OHAKOBUI LLNAX
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Pozgin 2. MEXAHIYHUW PYX

Bynyemo rpadik 3anexHocTi WwnAxy Bifg yacy AnA piBHOMipHOro
pyxy Tina
ITo6ynyemo epagix 3anexcHocmi wasxy, M0 NOJIA€ BEJIOCUIIEAVCT (IUB.
puc. 10.1), 8i0 uacy cnocmepexceHHs — 2paiK WAAXY.
Hna mobymoBu rpad)ika BUKOHAEMO TaKi mii.
1. 3amoBHMMO TAOJIMITIO BiATIOBIIHMX 3HAUEHBb Uacy ¢ pyxXy CIIOPTCMeHa Ta
nuIaxy [, SKUi BiH goJiae 3a IIei dac.
3po3yMijo, 110 B MOMEHT IIOUYATKY CIIOCTEePEeKeHHS (t=0) MIJISX TeX H0-
PiBHIOE HYJIIO (l=0). 3a uac t=2 c Bejiocumemguct rnoxpojsac Bimcrans 10 m:

l=v-t=5"2.2¢=10Mm. Mipkyioun aHaJOTivHO, OTPUMAEMO:
(¢}

t, c 0 2 4 6 8 10
I, m 0 10 20 30 40 50
2. IlpoBememMo nBi B3Ba€MHO MEPIEHAUKYJIAPHI OCi.
Ha ropusonranbuiii oci — oci abcmuc — BigkgazemMo udac pyxy BeJo-
cumenucTa B ceKyHmax (t, ¢) Tak, IIT0 OMHIN KJiTwHI BiamoBimatume imTep-
BaJa uacy 2 c. Ha BepTuKaJbHil oci — oci opamHAT — BigKJaAeMO IIJISX

y merpax ([, M) Tak, 110 OHill KJITWHII BiAmoBimaTume IIIAX, AKUHA TOPiB-
Hioe 10 m (puc. 10.2, a).

3. ITo6ynyemo Touku 3 KoopmmHatamu: (0; 0), (2; 10), (4; 20), (6; 30),
(8; 40), (10; 50).

Abciucu 3a3HaUeHUX TOUYOK BiOBimaiOoTh Uacy pyxy CIIOPTCMEHAa, OpPAU-
HATU — ILIAXY, AKUHA BiH momosaB 3a el vac (puc. 10.2, 0).

4. 3’emnaemo mobymoBaHi Touku Jimiero (puc. 10.2, 6). Orpumanuii Bin-
PiBOK MpPAMOI — 2paik wW.AXYy BEJIOCUIIeINCTA.

3eepuimv ysazy! BemocumenucT pPyxaeTbcA PIBHOMIPHO, TOMY IILJISX,
AKUN BiH [goJiae, MOJKHA BHU3HAUUTU 3a (opMmyaow [=vi, y OyAb-AKuUi
MOMEHT 4acy v=5M/C; ToMy MokHa sammcaru: [=5t(m), ze uac t 8a-
IaHO B ceKyHaax. PiBHicTb [=5f — pigHAHHA 3aJeHcHOCMI WAAXY, AKAN
JOJIa€ BEJIOCUIIEIUCT, 8i0 YACY CNOCMEePeHCeHHS.

q A 7 4 " A
[ 5\’ § Ly N Ly M
=) =0 =0
JU JU JU X
40 40 40 2
() 2() 20).
v v v
20). 20 20
U LU U
10 10 10
19U 19U 1Y
0 246 8 10¢tc¢ 0 246 8106c O 2468 10¢c¢
a 6 8

Puc. 10.2. Nobynosa rpadika Wwnsaxy BenocuneancTa, skMin piBHOMIPHO PYXa€eTbca
3i wBnakictio v=5 m/c
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§ 10. Mpadikn piBHOMIPHOrO pPyxy

Y pasi pienomiprozo pyxy zpaixk waaxy —
ue 3a8x#0u 6i0pi3oK npamol, HaxusieHoi nid
nesnum kymom 0o oci wacy. Tomy nas moOymo-
BU rpadika IIAXYy JOCTATHLO 3HAUTH ILIAX [
IJIs IBOX 3HaUeHb yacy ¢ i uepes oTpuMaHi aBi
TOUKM IIPOBECTH Bifgpisoxk mpsamoi. Hampuk-
aan, Oyayoum rpadik IIISXy BeJOCHUIIEINCTA,
CJILZ yBATH YaC IOYATKY cIOCTeperxeHHs (t=0)
i uwac BsakiHueHHs crocTepe:keHHa (t=10 c)
(puc. 10.3).

3’AcoByemo, Npo WO MOXHa Ai3HaTNCA
3a rpadikom wnaxy

T'padix masxy mae 6aratro KopucHoOl iHdopma-
mii. 3a rpadikoM MIIAXY MOKHA:

1) gisHaTHCA IIPO XapaKTep PyxXy Tija;

2) BUBHAUUTHU IIJISX, AKUH [OoJae Tijgo 3a
IeBHUU iHTEepBaJ yacy;

3) BUBHAUUTH MIBUIAKICTH PyXy Tija;

4) mOpiBHATH INBUAKOCTI PyXy TiJlI: Yum
oiavwa weudkicmov pyxy mina, mum OiabuLuil
Kym Mix 2pa@ikom Waaxy ma e6iccr uacy
(puc. 10.4).

Posrnsaaemo mpukJan.

3agaua. 3a rpa@ikoM MHIIAXY, AKHN ITOHO-
aajo Tijmo 3a 4 rommuu (puc. 10.5), misHaiTecs:
1) ax pyxajioch Tijo; 2) AKWH ILJIAX II0[0JIaJI0
TiJI0O 3a IepIy TOAWHY; 3a HACTYIHI ABI TOAWMHU;
3) AKoio OyJsia MIBUAKICTH PYyXy Tijia HA KOMKHiN
MiJTAHI.

Poszg’s3anHsa

Iz rpadika 6aummo, 1110 BeCch MIJIAX CKJama-
€ThCA 3 TPHOX MiJIAHOK, HA KOYKHIN 3 AKUX TiJIO
pyxajoch piBHOMipHO (rpadik miaaxy Tima —
BiIpiBKM MPAMUX).

linanka I. 3a rpad@ikoM MUIAX, AKUHA ITOHO-
JaJ0 TiJo 3a MepIy TroauHy, mopiBHIOE 20 KM,
TOMY IIBUAKICTH PYXy Tijla CTaHOBMJIA:

L,  20km

KM
UI - - 20 .
1 1roxn TOL

Hinanka I1. 3a HacTyIHI 2 TOAUHU TiJIO TO-
Josnano miaax Il =30xkmM-20km=10km. Bigmo-
BiTHO MIBUAKICTH PyXy TiJjia JOpiBHIOBAJIA:

l

D =L
II
t

I

_10rm 5 KM
2rop TOJ

t,e| 0|10
A L,m| 050
15" M
50
AO X
4
30 4
20
10
0 246 8 10¢c¢

Puc. 10.3. lpadik wnsxy ana
Tina, AKe PyXaeTbCA 3 HE3MIHHO
WwBMaKicTio 5 Mm/c

1 A
&Q)
,@Q‘ . &e
9 +S
ll &606\3“06
Iyt =~/
1
0 : >
t t

Puc. 10.4. 3a To camuin yac
TiNo, AKe Mae Ginbluy WBNAKICTb
PyXy, Aona€ GinbWwmnin wnsax

(1,>1,)

A
l, M
Py 101
R il
AV}
10 /
0 1 2 34 5 ¢ron

Puc. 10.5. lo 3apauiB § 10
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Pozgin 2. MEXAHIYHUW PYX

Hinanxa I1I. OctaHHIO TOOWHY IIJISAX He 3MiHIOBaBCHA, OTYKe, TiJO 3yIu-
HUJIOCh: I =30KM—-30KM=0; v=0.

Ananiz pesyavmamis. 13 rpadira 6aummo, o ginaaka I rpadika ckianmae
3 Biccio uacy Oinbimuii KyT, Hisk minaaka II. Tomy ginsuaxa I Bigmosigae 6iab-
mIifl mBUAKOCTI pyxy Tijna. Pe3yibTar € IiJIKOM peaibHUM.

Byayemo rpa¢ik WBMAKOCTIi piBHOMipHOro pyxy Tina
IToBepHeMOCA 10 BesocuiienucTa, AKUNM PyXaeThCsA PiBHOMIpHO 3i MIBUA-
Kictio v=5 m/c (muB. puc. 10.1). IToGyayemo rpadik 3ayIesKHOCTI IITBUIKOCTI
Woro pyxy Big uacy cmocTepesKeHHs — zpaik weudxocmi pyxy.
Ha mobymoBu rpadika BUKOHAEMO TaKM [ii.
1. 3amoBHUMO TaOJMIIO BiAIIOBIAHMX MOMEHTIB Uacy { PyxXy CIOpPTCMeHa
Ta IMBUJIKOCTI PyXy U, AKY BiH MaB y IIi MOMEHTH 4Yacy:

t, ¢ 0 2 4 6 8 10
v, M/c 5 5 5 5 5 5

CrmopTcMeH pyxaBCs PiBHOMipHO, TOMY IITBUI-
KicTp Hioro pyxy B3ajauiiajiacb He3MiHHOIO
IIPOTATOM YCBHOT'O YaCy CIIOCTEPErKeHH.

15 ! 2. IlpoBemeMo [Bi B3a€MHO IIEepPIEHINKY-
10+ aapui oci. Ha oci abcmue Bimkaamemo uac

T'padik MBUIKOCTI PYyX .
. pag ~ p?’ Y pyxy B cekyHmax (t, ), ma oci opgWHAT —

v,

o|g"

IMIBUAKICTh PYXY B MeTpax 3a CEKYHIY (v, ﬂj
C

(puc. 10.6).
_ . 3. IlobymyemMo TOYKM 3 KOOpAWHATAMU
Puc. 10.6. Tpadik WewpkocTipyxy (05 5), (2; 5), (4; 5), (6; 5), (8; 5), (105 5). AGe-

BENOCMNEANCTE, AKNI PYXAETbCA IMCYU TO3HAUYEeHWX TOYOK BiAIIOBiZaiOTHL Yacy
piBHOMIpHO 3i WBKAKicTIO v =5 M/c.

6 8 10 %

(=)
oy

Xy CIIOPTCMEH WMHATU — IIIBU Ti
Yac cnoctepexerHHat=10c 1337 y CIOpTCMEHa, OpAnHA AKOC
Horo pyxy.
4. 3’eguaeMo TOuKu Jrimiero. OTpumMaHMHA Bigpidok mpamoi — ezpagik

weudxocmi pyxy BeJIOCUIIEVCTA.
Y pasi pienomiprozo pyxy epadixk weudxocmi pyxy mina — 6i0pi3ox nps-
MOL, napanenbHol oci uacy.

3’AcoByemo, Npo WO MOXKHa Ai3HaTUCA 3a rpadikom
WBMAKOCTI pyXy Tina
Posrigmemo rpadik mBuakocTi pyxy meskoro Ttima (puc. 10.7, a) i misma-
€MOCs IIPO Horo pyx AKHaMOigbIe.
1. ITpotssrom inTepBaay uacy Big O go 5 ¢ i mpoTsarom imTepBaJay uacy Bifg
5 mo 15 ¢ Tijmo pyxajioch PiBHOMIpHO, OCKiJbKM rpadik IIBHAKOCTI PyXy —
Bipi3Ku mpaMUX, AKi mapaJiesibHi Bici uacy.
2. IIBuakicTe pyxy Tina mporarom octaHHix 10 ¢ cmocrepe:xkeHHA 0ib-
I1a, HidK IIPOTATOM IIEPIINX D ¢, OCKiJIbKHU Apyra AiagHKa rpadika posTaiio-
BaHAa BHUIIe Bix oci uacy, misk mepmma gimauka (puc. 10.7, 6).
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§ 10. Mpadikn piBHOMIPHOrO pPyxy

v, Mgc‘ v, Mgc A ke v, Mgc‘ “
IR L I/
6 : : 6 : . 6 S
' ' IloBinpHime ; b
3 +— : 31— | 81—
ob—4——"1—> L '
a 5 10 15¢% ¢ 6 5 10 15¢4 ¢ 8 5 10 15¢% ¢

Puc. 10.7. JocnigxeHHsA rpadika WBMAKOCTI pyxy Tina

Y manomy BUHOAIKY:

v, =3 — — Ha iHTepBaJi vacy Bifg 0 mo 5 c;
C

v, =9 — — Ha iHTepBaJi yacy Bix 5 mo 15 c.
C
3. Mo:xkHa BUBHAUUTHU ILIAX [, AKUHA momojajo Tijgo (3ramaire: [=vt). Ha-
OpUKJIald, 3a iHTepBaJ uacy Bix 5 mo 15 ¢ Timo mogosao mniax 90 m:

lL=0,t,=9—-(15¢-5¢)=90mMm.
2 = Ugly
c

et murax uucenvHo AOPIBHIOE ILJIONII 3aIITPUXOBAHOTO ITPAMOKYTHUKA
(puc. 10.7, 8):

S=a-6=10-9=90; [=90 M.

3eepuimsb ysaey! s Oyab-AKOro pyxy YUCIOBe 3HAUEHHS MIIAXY, AKUIN
OA0JIaJI0 TiJIO, HOPiBHIOE UMCJIOBOMY 3HAUEHHIO IJIOIIL Qirypu mig rpadikom
MIBUAKOCTI PyXy IIHOTO TiJjia.

Nip6uBaemo nigcymkun

Y pasi piBHOMipHOro pyxy Tija rpadik miadaxy — Ile 3aBXKAU BiIpisok

OpAMOi, HAXUJIEHOI i IIeBHUM KYTOM OO0 OCi uacy, a rpad)ik IIBHIKOCTL

PyXy — IIe Bifpisok mpsamoi, mapaJjiejibHOI oci uacy.

3a rpadikoM mIAxy MoKHAa: 1) misHaTucs, SK pyxajoch Tijo; 2) 3HAUTU
HIIAX, SKUHA J0JIAaJIO TiJIO 3a MEeBHUI iHTepBaJ uacy; 3) BUSHAUNUTH Ta IOPiB-
HATH IMIBUAKOCTI PYyXy TiJj: umM OijbIlla MBUAKICTL PYXY Tija, TUM OiJIBITTHI
KyT MiK rpadikoM HIIAXY Ta Biccio yacy.

3a rpagikoM IIBUAKOCTI PyXy Mo:KHa: 1) misHaTmcdA, AK PyXajoch TiJio;
2) BHAWUTHU IJISAX, SKUUA A0JAJO TijJIO 3a IIEBHUU iHTEpBaJ 4Yacy; 3) BUSHAUUTU
Ta MOPiBHATH MIBUAKOCTI PyXy Tij: umM OijbIlla MIBUAKICTHL PyXy Tija, Tim
BUIIE BiJ oci yacy posrarmoBaHUU rpad)ik IMBUIKOCTI PyXy.

KoHTponbHi 3anuTaHHA

1. Axwuit Buraag mae rpadik miaaxy B pasi piBHomipHoro pyxy? 2. fIk sa
rpadikamMu ILIAXiB ABOX TiJ mopiBHATH iXHI mBuaxocTi pyxy? 3. Axwuit
BUMIAL Mae rpadik ImBHAKOCTI piBHOMipHOro pyxy Tinma? 4. fIK 3a rpa-
dikaMu IMBUAKOCTEH ABOX TiJ HmOpiBHATHM IxHI mBuakoctri pyxy? 5. Ax
3a rpaikoM MIBUAKOCTI PyXy Tijla BUSHAUUTH IIJISAX, MOJOJAHUN TiJIoM?
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Pozgin 2. MEXAHIYHUW PYX

BnpaBa N2 10

1.

2.

5.

3a nogaHuMu Ha puc. 1 rpadikamMu IMIBUAKOCTI pyXy TPhOX TiJj 3’sAcyiiTe,
AK PyXaJIUCh IIi Tijia; IKe TiJIo pyxaJjocs HaHIIBUIIIIE.

Aryap, HasmoramAmYM 340014, MOXKe KOPOTKUI Yac pyxXaTucA 3i MIBUI-
KicTio 25 M/c. IloOyayiiTe rpadik IIBUAKOCTI Pyxy daryapa 3a 5 ¢ CIIO-
crepe:kerHHA. [IoKaKiTy Ha rpadiky IIAX, AKUHA OJIAE ATyap 3a Ien
yac, i BU3HauUTe el NLIax.

Ha puc. 2 3o6pakeni rpadgiku miasaxiB AJsa milmoxoja, BeJIOCUIIEINCTA
1 TpakTopa, fAKi pyxawThcAa 3i mBuakoctamum 4, 12 i 24 xwm/rof
Bigmosimuo. fAxuii i3 3o00paskeHux rpadikis axomy Tiny BigmoBimae?
IToGynytiTe rpadikm MIBUIKOCTI pPyXy 3a3HAYEHUX TiJ.

Posrasgubsre rpadik mosmbory opsaa (puc. 3) i BUsHAUTE: a) AKUU IMIJIAX
OJ0JIaB OPeJ 3a Yac CIIoCTepe)KeHHs; 0) CKiJIbKU vacy opeJs Bigmoum-
BaB; B) AKY BifcTaHb momo0JaB opeJi 3a nepimi 25 ¢ cnocrepeskeHHA. I1o-
oyayiiTe rpadik IIBUAKOCTI pyxy opJa.

PosragubTe rpagik mBugKocTi pyxy Tina (puc. 4) i misHaliTech: a) AK
pyxaJjoch Tijio; 0) AK0I0 OyJja IMBUAKICTS PYXY Tija Ha KOMKHIN MiasaHIi;
B) AKMUH HLIAX mogoJajio Timo. IToOyayiiTe rpadik mIIsaxy 1bOro Tija.
IIpunymaiite rpadiuHy samauy Ha PyX i3 JKUTTA BallluxX YJIIOOJIEHUX
repoiB MyJabT)iIbMIB, PO3B’SKiTH i1 Ta 0hopMTEe HA OKPEMOMY apKVIIIi.

. I +1
I3 piBEaHHA v=—2—2

3HaAUIITh:
a) v, axmpo ;=15 m, [,=20 M, =10 c;
0) t, akmo [,=1 k™, [,=9 KM, V=4 KM/roz;

B) l;, axmpo l,=100 M, t=5 xB, v=25 M/XB.

[, KM A
v A
I 2 I
8
I I
11 4
> I
0 t //// —
0 10 20 30 ¢ xs
Puc. 1 Puc. 2
l’ M A v, -M/C A
25
400 20
5
200 0
/ 5
0 50 100 150 ¢t ¢ 0 4 8 12 te
Puc.3 Puc. 4
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§ 11. HEPIBHOMIPHUW PYX. CEPEAHSA WWUBUAKICTb
HEPIBHOMIPHOIO PYXY

HaneBHe, Bam Tpannsanoca ixat aBTo6ycom abo MOTArom Bif OOHOrO MiCTa AO iHLOrO.
3rapanTe: TPaHCMOPTHWIA 3aci6 Yac Bif Yacy ranbMye, 3ynuHAETLCA, NOTIM 3HOBY Habupae
WBMUAKiCTb... CTpinka crnigomeTpa BeCb Yac KONMMBAETbCA i TibKM iHOAI 3aBMUPAE Ha Micui.
Yy MOXKHa Ha3BaTy Takui Pyx PIBHOMIPHUM? 3BMYANHO, Hi. A AK Ha3uBalOTb Taknn pyx?
Ak oro onucatn? [lisHaeMocsb i3 uboro naparpada.

Cnocrepiraemo HepiBHOMipHUI pyX

Y IOBCAKIEHHOMY KUTTI MU 3a3BUYall MAaeMO CIPABY 3 HEPiBHOMIPDHUM
pyxom. Tar, mepiBHOMipHUM € pyx aBToOyca (pmc. 11.1) Ta iHmmx TpaHC-
MOPTHUX B3acobiB, PyX TiJj, II0 MamalmTh, PyX CIOPTCMEHiB Ha Oiroiii mo-
piskii. A 1me srajaiiTe, HaANPUKJIAL, AK KOTUTHCSA M’A4Y, AK BU PYXa€Tech
Oif yac OmPOryJsTHKHM, Ha ypoKax (PisKyJbTYpPH TOIIIO.

HepiBHOMipHUI pyx — Ue pyx, nig yac Akoro
TiNO 3a piBHi iHTepBanu yacy Aona€ PisHUN WAAX.

3eepuimv ysaey! Ilim yac HepiBHOMipHOTO
PyXy BHAUeHHS IIBUAKOCTI PyxXy Tija 3 dJacom
3MiHIOETHCH.
? CrmpoOyiiTe HaBeCTH HPUKJIAAN HepiBHOMIip-
HOTO PYXY.
- Temep MosxeMo KjaacudiKysaTu s8udu mexa-
l HiuHO020 pyxy (OUB. TabJIUIIO):

e 32 (OpPMOIO TpacKTOpii — mNpaAMoiHifHHUI, .3 Puc. 11.1. ABTobyc pyxaeTbca
KPUBOJIiHINHMI; HepiBHOMIPHO, Yac Bif yacy

e 32 XapaKTepoM PyXy Tijsla — piBHOMIipHWIA, He- ranbMyto4u, 3ynnHAIo4NCy
piBHOMIipHUiL. i 3HOBY PO3raHsIOUNCh

Bumu mexaHI4YHOTO PyXy
3a (DOPMOIO TPAEKTOPIil 3a XapaKTepoM pyXy Tija
OPAMOJIIHIAHUN  KPUBOJiHINHUN piBHOMipHU HepiBHOMipHUM

b2 =
E.. =

TpaekTopis TpaekTopisa 3HaueHHA 3HaueHH
pyxy — pyxy — MIBUAKOCTIL MIBUIKOCTI
npAMa JiHia KpuBa JiHiA Pyxy Tima PyXy Tijia
He 3MiHIOETHCA 3MiHIOETHCS
3 4acoM 3 4acoMm
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Pozgin 2. MEXAHIYHUW PYX

Puc. 11.2. CepeaHsA WBNAKICTb
pyXxy noTaAra — BiAHOLEHHA Bif-
CTaHi Mi>K NOYATKOBOIO i KiHLe-
BOIO CTAHLiAMKN JO BCbOTO

vyacy pyxy

v, M/C

[\
=]

e
> Ot

S ot

20

3

0t

Sy

Puc. 11.3. padik wsnakocTi
[EeAKOro TiNa, Wo pyXaeTbca

HepiBHOMIPHO

[\")
==}

1

=
[«

/
11

N

S

i

0

20

0t

C

Puc. 11.4. lLUnax, sk nogonano
TiNno 3a nepuwi 15 ¢ cnocTepeker-

Hfl, YNCENbHO AOPIBHIOE MIIOLL

3alTPMXOBAHOMO TPUKYTHMKA

74

E BusHauyaemo cepepHIO WBMAKICTb PYyXy Tina
IIpunyctumo, 1o motdAr mpoiumioB 150 km
(BimcTamp MisK mBOMa cTaHIligMu) 3a 2,5 rof.
Axmo momimuTu 150 KM ma 2,5 rom, oTpuMa-
€MO MIBHUAKiCTL pPyxy morara — 60 xm/rog.
Ane  moTar pyxascs HepiBHoOMipHO! YV Taxo-
MY BUIIQAKY TOBOPSATH, IO OTPUMAHO cepedHio
weudkicms pyxy norara (puc. 11.2).

CepegHA WBMAKICTb pyXy Tina Veep — Ue
di3nyHa BennUMHA, WO [OPIBHIOE BigHOLIEHHIO
BCbOro WAAXY [, AKMI Nogonano Tino, Ao iHTep-
Bany vacy t, 3a AKUIA Lel Wnax nogosaHo:

3eepuimsb ysaey! Y nanomy BUTIAAKY t — Iie
cyMa yacy pyxXy Tijla Ta uacy, BUTPAueHOTo Ha
MOJKJIMBI 3yIIMHKU B XOJi IILOTO PYXY.

B AHanisyemo rpa¢ik WBNAKOCTI
HepiBHOMipHOro pyxy Tina

s onucy HEPiBHOMIpHOI'O PyXYy Tija 3pydYHO
BUKOpPHCTOBYBaTH rpadixku. Posrisaemo rpadik
MIBUAKOCTI HEPiBHOMIPHOTO PyXy HOESIKOT'0 Tijia
(puc. 11.3). CkopucrapIuchk rpadgikoM, 3’acyemMo:
AK PyXaJIoCh TiJIO; AKMH IJIAX IIOA0JIAJO0 TiJIo 3a
25 ¢ cmocTepekeHHs; KO0 OyJsia cepemHs IITBUI-
KicTh pyxy Tija Ha IIbOMY HILIAXY.

3a rpadikom 6aumMoO, IIIO INMBUIKICTH PYyXY
Tijla IPOTATOM IepinuxX 15 ¢ piBHOMipHO 306iJb-
mryBajaca Big 0 mo 20 m/c.

s BU3HAUEHHA NLIAXY, AKWHA II070JaJI0
TiJo 3a IIell yac, 3rafaemMo, IO YUCA08€ 3HAYEH-
HS WAAXY, AKUL nodonano miao, 0OpPi8HIOE HUcC-
JIOBOMY 3HAUeHHI0 njaowii gizypu nid epagirom
weudxocmi pyxy mina. OT:xe, BUSHAYUMO ILJIO-
Iy 3allTPUXO0BAHOr0 TPUKYTHUKAa (pumc. 11.4).

3 pucyHKa 6aummo, II[0 ILIOINa 3aIITPUXO0Ba-
HOI'0 TPUKYTHUKA CTAHOBUTHL IIOJIOBUHY ILJIOIITL
OPAMOKYTHUKA 3 «IO0BKMHOIO» 20 M/c i «mupu-
HOIo» 15 c. IloIia IpAMOKYTHIKA, Y CBOIO Uepry,
IOPiBHIOE MOOYTKY MOT0 MOBXKUHHN Ta IITHNPUHU.

Taxum 4ymHOM, MIIAX [, IPOUAEHUI TiJIOM
3a 15 ¢, cTaHOBUTE:

=120 15¢]=3%" _150m.
179 2

c
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§ 11. HepisHomipHUI pyx. CepeaHaA WBUAKICTb HEPIBHOMIPHOIO PyXy

Hactynoui 10 ¢ Tiso pyxajochk piBHOMipHO L mA
s8i mBuzkicrio 20 m/c, ToMy mLIAX l,, MOKO- 300
JIAaHWH TiJIOM 3a Iell Yac, JOPiBHIOE:
o 200
ly=v-t=20—-10c=200 M.
C
SaragpHUi MIAX [, TOZOJAHUH TijJoM 3a e //
25 ¢ cmocTepeskeHHs, ckaaB 350 M: /
0 >
=150 Mm+200 M =350 ™. 10 20 30 tc
SHaOUM IISX 1 4yac pyxy Tina, BusHaum-  Puc. 11.5.Tpadik wisxy aeakoro
MO CepeHI0 MIBUAKICTH PyXy Tijta: TiNa, WO PYXa€eTbCA HEPIBHOMIPHO
I 350 (BignoBigae rpadiky wnaxy, noga-
. L _20M u M HOMY Ha puc. 11.3)
L 25¢ c

T'padik miaxy mjas mboro pyxy HaBemeHo Ha puc. 11.5.

3sepruimov ysaey! lllnax He MOKe 3MEHIITYBAaTHUCh, TOMY Trpadir HMIIaxy
abo migHiMaeTbesA, ab0 3aJUINAETHCS TOPU30HTAJBHUM, ONHAK HIKOJIN He
OIIYCKAEThCH.

Yuumoca posB’AsyBatu 3agaui

3apaua. IliBTOpUM TOAMHM XJIOMUMK iXaB Ha BeJIOCUIIEAl 31 IIBHUAKICTIO
20 xkm/ron. Ilorim Besocumes 31aMaBcsA, 1 OCTAHHIN KiJOMeTp IMLJIAXY XJIOMYUK
nomoJsiaB mimku. SIko Oysa cepegHs MIBUAKICTh PYyXy XJIOMUYHKA HA BCHOMY
HIIAXY, AKINO IIINKKW BiH iImoB miBroguam?

AHnani3 @Qisuynoi npobaemu. BUKOHAEMO MOACHIOBAJbHUN PUCYHOK. [l
BU3SHAYEHHS CepPeqHbOl NMIBUIKOCTI PYyXYy CJif 3HAWTU HIIAX, AKWUN II0A0JIAB
XJIOMYUK, i yac #ioro pyxy. Hac pyxy HajgaHO B rogWHAX, ILIAX — Y KiJjo-
MeTpax, TOMY CepeaHIO IMBUIKICTh PyXy 3HaAWAEeMO B KijiomeTpax 3a T'OAUHY.

Crapr ITomomka dDinim

v; =20 KM/TOT| . Vg —?

o — —
ll - ? lz =1 KM
ty=1,5 rog t;=30 xB
Hano: Iowyx mamemamuinoi modei, PO36'I3aAHHA.
= l
t,=1,5 rox 3a OBHAYEHHAM: Dy = —.
ty,=0,5 rox . i .
oy Ilnax I, akuii mogosiaB XJIONYUK, AopiBHIOE: [ =1 +1,, me
v, =20——
1 . .
TOX [, =v;t; — muax, nIofoJaHUN Ha BeJocuneni; l, — MLIAX,
ly=1xm OPOMIeHUN MillTKH.
v, —7? SaraJIbHHH Yac, BUTPaueHUI Ha MOJOPOXK: t =t +1,.
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Pozgin 2. MEXAHIYHUW PYX

IlincraBuBiin Bupasu aaa [ i t y dopmyny cepemHbOI IITBUIKOCTI,
OTPUMAEMO:
I L+l vt +l
t ot +t, o+t

vcep

IlepeBipumo ogmHMITIO, 3HAKAEMO 3HAUEHHS ITYKAHOI BEJIUUMHU:

KM n
——T0J + KM
Tof, KM 1,5-20+1 31 KM
[vcep]: = ; vcep:—:—:15,5 .
Tox + rof, oz, 1,5+0,5 2 TOL
Ananiz pesynvmamig. XJIOMYMK 1XaB Ha BeJOCUIIEAi 3i IIIBUIKICTIO
. . . . Ly KM
20 xM/rof, iII0B MilIKY 3i MIBUAKICTIO Uy =—==2 ; BUSHAUEHA CepemHs
t TOL
2

MIBUIKICTh HOTO pPyxy € MmeHmmoo Big 20 km/ronm i 6iibIlioro 3a 2 KM/TOI.
PesynbraT € IpaBaoOIOniOHIM.
KM

Bionogiov: v, =15,5 :
TO

Nia6buBaemo nigcymkn

HepiBaomipHUil pyx — Ile pyX, Y XOAi sKOro Tijio 3a piBHI iHTepBaJu
yacy AO0Ja€ PisHUM MIIAX.
Bugm mexamiumoro pyxy: 3a (OpMOIO TPaeKTOpPil — NIpAMOJIiHIAHUNA

1 KPUBOJIIHIMHUI; 3a 3aJI€KHICTIO MIBUAKOCTI PyXy Big uacy — piBHOMipHUMI
i HepiBHOMipHUI.

CepenHsa HMIBUAKICTE PyXy Tijia JOPiBHIOE BiJHOIIEHHIO BCHOT'O IIIAXY,
AKUHA II0I0JIAJIO TiJIO, IO iHTEepBaJy dacy, 3a AKHN el IJIAIX MOOA0JaHO:

KoHTponbHi 3annuTaHHA

1. fAxkuii pyx HasuBaoOTh HepiBHoMmipHumM? HasemiTh mpuriaamu. 2. Ha-
3BiTh BuUAM MexaHiuHOro pyxy. HaBexmith mpukiaanu. 3. JlatiTe o3HaAUeHHA
cepenHbOl IMIBUAKOCTI pyxy Tiga. Ak ii BusmaumTu? 4. fdx 3a rpadixom
MBUAKOCTI PyXy Tijla 3HAWUTM ILJIAX, AKUN TOAOJAJIO TiJIO 3a TIEBHUMN iH-
TepBaJ yacy?

BnpaBa N2 11

1. HaBemits mpukjagu: a) OIPAMOJIiHINHOrO pPiBHOMipHOTO PyXy; 0) mps-
MOJIIHiTHOTO HEepPiBHOMIPHOTO pPyXy; B) KPUBOJIHITHOTO PiBHOMipHOTO
PYXY; T') KPUBOJIiHilTHOTO HEPiBHOMipHOTrO PyXy.

2. XJIOmYMK BUMIIIOB 3i IIIKOJIM Ta HimoB gogomy. Ilepinuii KistoMmerp ILIs-
Xy BiH mogosas 3a 0,2 rox, a pemry 2 KM HOro HifBid Ha BeJioCHUIIEL
npyr, surpatusinu Ha e 0,1 rox. I3 AKo0 cepeaHbOIO IIBUIAKICTIO Py-
XaBCs XJIOMYUK ?
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§ 11. HepisHomipHUI pyx. CepeaHaA WBUAKICTb HEPIBHOMIPHOIO PyXy

ExcnepuMeHTaNbHi 3aBAaHHA

ITorar 3a 1 rox mpoiimor 60 kM. ITorim BiH pyxaBca mie 30 xB 3i
mBuakicTio 90 xM/ron. BusHauTre cepefHIO IMIBUAKICTh PyXy MOTATA.
3a rpadikom 1Axy Tiga (amB. puc. 11.5) BuU3HAUTE CcepemHIO
MBUIKICTh PyXy Tija: a) 3a mepiri 15 ¢ cmocrepeskeHHs; 0) 3a meprrri
20 c cmmocrepeskenus; B) 3a ocranui 10 ¢ cmocTepesKeHHs.

Ilepmry moJsioBMHY 4dYacy IIOJBOTY JIiTaK pyxaBcA 3i MIBUAKICTIO
600 xMm/rom, a pemry uacy — 3i mBuakictio 800 xMm/rox. 3HaiigiTh
cepenHIo IMBUIKICTD PYXY JiTaka.

Ilepity 1mOJIOBMHY IILIAXY AaBTOMOOiJb pyxaBcsa 3i MIBUAKICTIO
60 x™m/ropm, a npyry nosioBuHy — 3i mBuaKicTio 100 KM/ron. 3HANAITH
CepemHIo IIBUAKICThL PYyXYy aBTOMOOiIA.

Ha pucynkry 306pakeno rpadik IIBUIKO-

cri pyxy asromob6ina. CKopucrasBIIuCh U, M/C

rpadikom: 20 A

a) OIUIIITh, IK PYyXaBCsa aBTOMOOiJIb; \

0) BU3HAUTE IILIAX, AKUHA IIOZOJAB aBTO- 10 \\
MOO1JIb; \
B) OisHaMTecs, CKiJIbKHU Uacy aBTOMOOiIb

pyXaBcA 3 He3MiHHOIO MIBUAKICTIO; 20 40 60 80% c

) BUBHAUYTE CEPEJHI0 IMIBUIKICTH PYyXy

aBTOMOOLIA 3a IepIly XBUJIWHY CIIO-

CTepe)KeHHs; 3a BECh YAC CIIOCTEPEIKEeHHA;

I) HaBemiTh NPUKJAAW, KOJM MOKHA CIIOCTEpiraTé TaKuUi pPyx
aBTOMOO1JIA.

3HaANAITE KapTy 3aJisHUIb BaIllol 00JacTi Ta PO3KJIAL PyXy Oyab-AKOI1
npuMicbKoi eneKTpuyKu. CKOPHCTABIINCH IIMMU AAHUMU, BU3HAUTE
cepenHi IMTBUAKOCTI PYyXy €JeKTPUUKU B 000X HAIPAMKAX CJIiAyBaHHSI;
MiK KiJTbKOMAa IPOMiKHUMU CTAHI[IAMU.

1. «Miiu pyx». BusHaute cepefHIO IIBUAKICTD, 3 IKOIO0 BU 3a3BUYall pyxae-
Tech BiJl JOMY IO IIKOJIU.

2.

«'ymosuii deuzyn». 3pobiTh «I'yMOBUHM ABUTYH» (AMB. PUCYHOK). 3a

JIOIIOMOTOI0 OJIIBIIA 3aKPYTiTh T'YMOBY CTPiUKY Ta IOKJAAiTh KOTYIIKY Ha
TOPUBOHTAJbHY MOBepxHI0. OnumnIiTe cmocrepeskyBauuii pyx. Illo moxkHa
«mpounTaTh» 31 caigy oJaiBng? BusHauTe cepenHIo INMBUAKICTE PYyXY
KOTYIIIKHY 34 Yac Mpaili «I'yMOBOTO JBUTYHA».

lymoBa LWan6a
CTpiuKa

[epeB’'AHa
abo nnactukoBa
KOTYyLUKa
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Pozgin 2. MEXAHIYHUW PYX

s o

i Qdisuka i TexHika B YKpaiHi
Bopwuc €EBreHoBuy MatoH Hapoausca B 1918 p. y Kuesi. CBiToBY
cnaBy MOMY MpPUHECAN JOCIAXEHHA B ranysi enekTpofyroBoro
3BapIOBaHHA Ta CTBOPEHHA 3BaploBajibHNX aBTOMATIB, AKi BUKO-
PUCTOBYIOTb Y PI3HUX rasy3Aax NPOMUCIOBOCTI Ta byAiBHMLTBA.

Y 1953 p. b. €. [aTOH CcTaB AUPEKTOPOM IHCTUTYTY eneKkTpo3Ba-
ptoBaHHA imeHi €. O. MNaToHa (KuiB). YueHUn ouonus JocnifgXeHHs,
B pe3ynbrati AKX chopMyBaBCA LiSIKOM HOBMI HampAM y cy4yac-
Hill MeTanyprii, Wo 3400yB BM3HAHHA B YCbOMY CBITi.

3a kepiBHMUTBOM b. €. NaTOHa CTBOPEHO eNneKTPOLUIAKOBUIA
npouec OnA MigBULEHHA AKOCTI iPXKOCTIMKMX CTanew, 3amnovar-
KOBaHO 3BaploBaHHA B KOCMOCi. YYeHWU 3anpornoHyBas i BTIIVB Yy NPAKTUKY 3BaploBaHHsA
TKaHVH NoAvHAU Nig Yac xipypriyuHnx onepauii. Lla meToguka 36eperna KuTTsa TUcAYam
XBOPMX i 3apa3 BUKOPUCTOBYETbCA Yy BCbOMY CBITi.

Y 1958 p. BUeHUiA ByB 0OpaHuii AiCHM uieHoM AKafemii Hayk YKpaiHu, a 3 1962 p.
€ Tl HE3MIHHUM Npe3naeHTOM.

§ 12. PIBHOMIPHUIN PYX MATEPIAJIbHOI TOUYKHU
MO KOJy. NEPIOA OBEPTAHHA

MoHap 5000 pokiB Tomy »epui cTapofaBHboro BaBunoHy, cnoctepiratoun 3a Micauem,
BM3HAUUIM TakuiA JO6pe BiAOMMI HaMm iHTepBan yacy, AK TXAeHb. AK BOHU Le 3pobunun?
Y yomy ocobnueictb pyxy Micaua? YUm 3ycTpivyaeTbca Ha 3emni nogi6Huin pyx? Y upomy
naparpadi B/ 3HangeTe BignoBidi Ha Ui Ta 6araTo iHWMX 3annTaHb.

3HaNoOMNMOCA 3 PyXOoMm MO Kony

Crpo0OyiiTe YABUTHU JIiHiI0, B3IOBMK AKOI PyXalOThCA MAaJIOK, III0 KPYoK-
JIsie Ha KapyceJi, IMIKapmeTKa B 0apabaHi mpajbHOI MaIIMHU B XOAi BimKu-
MaHHSA, KiHUMK HOKa OJeHIepa IIiJ] Yac BUTOTOBJIEHHS CMY3i UM KOKTEMJIIo.
YnueBHeHi, 10 BU JIETKO BUSHAYWMJIM: ITi€I0 JiHieo € Koyo. Toxx y 3asHaue-
HUX BUIAAKax MAaeMO CIpPaBy 3 pyxom no koay. Hadnpoctimum € piBHO-
MipHHU# pyxX 1o KoJuay. Hagmaui, roBopsaum mpo PiBHOMIPHUHN PyX IO KOJIY
Oynb-iKoro (pi3MUHOro Tijia, BBAYKATHMEMO I TiJIO MaTepiaJbHOI TOUYKOIO.
PiBHOMipHO IO KOJIy pyXaroThcd, HANIPUKJIAM, KAaOiHKHU OTJIAOBOTO KOJIie-
ca. Biu3bKUM [0 PiBHOMIPHOTO PyXy IO KOJY € PyX ILIaHeT* HaBKoJ0 COHIIS
(puc. 12.1, a), npupoguoro cynyrtuunka (Micaisa) abo MITYYHNX CYOYTHUKIB
HaBKoJIO 3emi (puc. 12.1, 6).

? Hasezire mpuKIagu pyXy IO KOIy. ¥ AKMUX BUIAAKAX Ied PYX MOXKHA
BBasKaTu piBHOMipHUM? Yu MOKHA BBasKaTU PyX TOUOK 00oma Kojeca Be-
JIoOCHIIeia BiTHOCHO HOr0 paMu PiBHOMIpHUM pPyXoM 10 Koay? OOrpyHTYH-
Te CBOIO BiMIOBiIb.

* HacnpaBzi mraHeTH pyXaoThC 0 eJiITUYHAX opbiTax.
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§ 12. PiBHOMipHWIN pyx MaTepianbHOi TOUKM no Kony. Mepion obepTaHHA

® Puc. 12.1. Mpuknagu pyxy no Kony: a — pyX niaHeT HaBkono COHLIA; 6 — PyX LWTYYHVX CYMyTHU-
KiB HaBKOJIO 3eMrii; 8 — pyX LWKapneTKy B 6apabaHi npanbHOT MaLWMHK Nif Yac Big>KUMaHHS

PiBHOMipHUIA pyx maTepianbHOI TOUKIU MO KOJNY — Lie Takui KPUBOMIHIMHUN
PyX, Y XOfi fIKOro TOYKa, PyXaloumcb KOMOBOW TPAEKTOpIED, 3a Oyab-AKi PiBHI
iHTepBanu yacy nNPoOxXoauTb OQHAKOBUN LUAAX.

Bu3Hauaemo nepiog o6epraHHA

PiBrOMipHU# pyx mo Koy — Ie nepioduiruil pyx, ToOTO PyX, AKUH
TOBTOPIOETHCA Yepes IMeBHI piBHiI iHTepBaam uacy. Hampukmaana, KiHUuUK ce-
KYHIHOI CTPiJIKM TOAWHHUKA, PyXalouuch PiBHOMIpHO B3IOB:K Iudepbdiara,
TIOBTOPIOE CBill pyx uepesd KoxkHiI 60 ¢ (puc. 12.2).

Byap-axuit nepioguuHmii pyx xapaKTepu3yeThcAd TaKUMU (PiSMUYHUMU Be-

JIUYUHAMU, AK nepiod i vacmoma. Y pasi piBHOMipHOr0O pyXy II0 KOJY T'OBO-
PATH PO nepiod obepmanHs Ta 00epmosy vacmomy.

Mepion o6epTaHHa — e di3nYHA BENMUMHA, AKa JOPIBHIOE Yacy, 3a AKMIA Ma-
TepiasibHa TOUKa, WO PIBHOMIPHO PYXa€TbCA MO KONy, 3AINCHIOE ofnH 06epT.

Ilepiog oGepraHHsa mo3HauYalOTh cuMBoJioM 1. Odunuus nepiody obepmat-

Ha 6 CI — cexkyHaa:
[T]=c.

Ilepiom oGepramusa mopiBHioe 1 ¢, AKIIO 3a
OINHY CEeKYHAY 3IilCHIOETHCA OOAUH 00EepT.

Kimuvk cexkyHaHOI CTPIiIKM TOAMHHUKA
smiticHioe omuH o0epT 3a 60 c, Tomy mepion
oro obepTaHHs, AK 1 KOKHOI TOUKMN CEKYHIHOI
cTpinky, gopisHoe 60 ¢ (T =60c).
? llomipkyiiTe, AKMMH € Iepiofu obepTaHH:A

TOUOK XBUJIMHHOI Ta TOOWHHOI CTPiJIOK TIO-

IUHHUKA.

Kosn 36uBaroTh MOJOUHUHE KOKTEMNJL OJIeH-
JIepoM, KOKHa TOouKa iforo Ho:ka 3a 30 ¢ pobuTh
6000 oGepriB (puc. 12.3). 3posymiso: 1106 BU-
3HAYUTHU uac 00H020 0bepmy, CJig uac obepTaH-
Ha (t=30c) moxgisuTy Ha KijgbKicTh 00epTiB 3a

Puc. 12.2. Pyx TOUOK Ha cTpinkax
rOAVNHHVKa — NepioAnYHNN pyX
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Pozgin 2. MEXAHIYHUW PYX

neit wac (N'=6000): T =—0°

=0,005c=5mc . ToOTo niepiom obepranus T To-

YOK HOKa OJIeHIepa CTaHOBUTH D MC.
Taxum yunom, w06 susnavumu nepiod ooepmanns T, caid nidpaxysamu Kiavb-
Kicmwv o6epmie N, 30ilicHeHux 3a inmepsan wacy t, i ckopucmamucs opmynorno:

r-L
N

Bu3Hauyaemo 06epToBYy 4acTOTy

3asHavyaouUM TeXHIUHI XapaKTepUCTHUKU IIPUCTPOIB, BUKOPHCTOBYIOTH
He mepiox obepraHHs, a 00epToBY uactoTy (puc. 12.4).

O6epToBa yacToTa — Lie ¢i3nMUHa BeIMUMHA, AKa AOPIBHIOE KiNnbKOCTi 06epTiB
3a OAMHNMLIO Yacy.

O06epToOBYy YacTOTy ITO3HAUAIOTH CIMBOJIOM 71 i BU3HAYAIOTH 3a (DOPMYJIOIO:

n=—,
t
me t — uac obeprauua; N — KiJgbKicTh 00epTiB, 3mificHeHUX 3a IIeii yac.
Odunuuysa obepmosoi wacmomu 6 CI — o0epT 3a CeKyHAY:
o6 1
[n] =,
(¢ (¢

t N

3BarKkaouy Ha Te III0 T:F, a n=—, DOXOAWMO BHUCHOBKY, IO IIepion

obepTaHHsA i1 00epTOBA YACTOTA € B3AEMHO OOEPHEHMMHU BeJIUUYNHAMMN:

1 1
n=—;T=—
T n
Yum Gibwium € nepiod obepmanHs minia, mum MeHULow € 1020 00epmosa
yacmoma, i HA8NAKU.
? CmoxiBaemoch, 110 Bu 6e3 3yCH/Ib 3MOXKeTe BUBHAUUTU YACTOTY, 3 AKOIO

obepraroThbcAd TOUKU HOKa OieHzaepa (muB. puc. 12.3).

SEE

o e

Puc. 12.3. Toukun HOXa 6rneHgepa Puc. 12.4. O6epToBa yacTtoTa Kyne-
3a XBUAMHY pobnaTb 12 Tncay piB Cy4aCHUX NpoLecopiB CTaHOBUTb
obepriB 50-60 0bepTiB 3a ceKyHay
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§ 12. PiBHOMipHMIA pyx MaTepianbHOI TOUKM No Kony. Mepiof obepTaHHA

AisHaeMocsA, AK BUHMKIN OgMHULI Yacy: foba i TKAeHb

Ax Bumiparu uac? Bigmosige Ha Ie 3anuTaHHA MigKasaja JIOLAM caMma
npupoza. Piu y Tim, 1o 6araTo pyxiB, aki BimOyBarThCcs B IPUPOLi, € mepio-
OUYHUMN, a IepioJ TaKOoro PyxXy MOKe CJYTyBaTH OLUHHIEI0 dacy. Hampwu-
KJaz, obepramusa 3eMJIi HaBKOJIO CBOEl oci — mepiogmunuii pyx. Ilogenuuit
cxin (3axim) CoHIlsI, 3yMOBJIEHUII ITUM PYXOM, IIifKas3aB HAIIUM MOpagaBHIiM
mpeaKaM IIPUPOAHY OAUHUITIO Yacy — 000y, AKa AOPiBHIOE mepiogy obepTaH-
HA 3eMJi HaBKOJIO CBO€I oci.

Kinska oguaumns uacy OyJjio BuHalAeHO B cTapomaBubomMy Basuiioni. Cmo-
cTepiraroum 3a HiYHMM HeOOM, JKepIli IOMIiTHIH, IO «MoJoOAUi» Micamns
3’ABIAETHCA HA HeOocxXmJi mpubansHo KoxHi 28 1i6. Ilepioguune HapoOmKeH-
HS MiCAYHOI'O AUWCKA CJIYI'YyBaJIO CBOEPITHUM BiUHUM «TOAUHHUKOM». Tak BU-
HUKJa OJMHUILA dacy Micauv®. 3a 1meil yac Micamns, o6epTarouynuch HABKOJIO
3eMJri, TPOXOAUTh MOBHUU ITUKJI 3MiHM (Das3: MOJIOJNK, IIepiiia YBepPTh, IIOBHA,
octaHHA uBepTh (puc. 12.5). Came ToMy KepIiii PO3TIININ MiCAYHUHN MicAIb
Ha YOTUPHU (3a KiJbKicTi0O MicauHux (pas) i oTpuMaIu CiM JHIB — OAMHUITIO
yacy, AKYy HasUBAIOTb MUMNOCHb.

*% B BusHayaemo WBMAKICTb PiBHOMIPHOro pyxy no Kony
- Okpim mepiogmy obepTaHHA Ta 06epPTOBOI YACTOTH BAKJIMBOIO XapaKTe-
PHCTUKOIO PYXY IO KOJY € IIBUIKICTh PyXy. SIKIIO Tijio piBHOMIpHO pyxa-
€TbCA II0 KOJIY, TO 3a uac, AKuil dopieHioe nepiody o0epmarnHs (t:T), miJo
pobums 00un obepm, T06TO dosa€e WaAX, AKUL OopieHIoe Josixcuni Kona. JloB-
JKUHY KoJia | MOYKHa O0YMCJNTHY 3a BiJOMOIO BaM 3 MaTeMaTHUKU (hOPMYJIO0:
[=2nR, ne n=3,14 — MmaremaTmuHa KOHCTaHTa; R — pagmiyc KoJa.
3HaUM LJIAX i yac, 3a AKUN Ied ILJIAX IOJ0JaHO, OTPUMYEMO (hOPMYITy
JULsI PO3PaXyYHKY WeudKocmi Pi6HOMIPHO20 PYXY NO KOJLY:

L 2nR
t T
Ilepmia

19
IloBHSA OO G = O‘ Mook gggﬁggil
\ 3emiis
O

o~ OcTaHHA
4YBEpPThH

Puc. 12.5. Y npagaBHi 4acy NovaToK i KiHelb mMicAuA BU3Havanu 3a pasamm Micausa
(306parkeHHa MicAaua Ha 30BHILHbOMY KON — L Te, AKUM My 6aunmo Micaup i3 3emni.)

* 3apas y IIOBCAKAEHHOMY JKUTTI MU BUKOPUCTOBYEMO MOHATTSA KAJLEHOAPHO20 MiCAYs, AKUIN
He 3aJIeKUTh Big a3 Micsamnsa i tpusae Big 28 mo 31 mobu.
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Pozgin 2. MEXAHIYHUW PYX

CamMe mpo I1I0 IIBUAKICTH ifeThCs, KO, HAIPUKJIAL, BU3HAUYAIOTH IITBUJI-
KiCcTh PyXy JIOAWHU, IKa KPYKJIAE Ha Kapyceli, XxapaKTepusyioTh PyX aBTO-
MOOiJIg HA IIOBOPOTi, TOBOPSATH IIPO IMIBUAKICTE MOJLOTY HMITYUYHUX CYIIyTHU-
KiB 3eMJIi TOIIO. ¢

Nig6buBaemo nigcymku

PiBHOMipHUIT pyX MaTepiaJbHOI TOYKU IO KOJIy — IIe TaKUU KPUBOJI-

HiMHUT pyX, Y XOAi AKOr0 TOUYKA, PyXalOUNCh KOJOBOIO TPAEKTOpi€io, 3a
Oyab-AKi piBHI iHTepBa/M Yacy NMPOXOAUTH ONHAKOBUM IMJIAX. PiBHOMipHUI
PYX IO KOJYy — Iie IMepPiognuYHuil pyX, TOOTO PyX, AKUI IIOBTOPIOETHCS Uepes
IeBHI OOHAKOBi iHTepBaJam yacy.

Ilepiom obepramua T — 1e (pisuuHa BeJUUMHA, SKa AOPiBHIOE Yacy, IPO-
TATOM SKOI'O TiJIO, II[0 PIBHOMIPHO PYXa€ThCs IO KOJIY, 3MiHACHIOE OAUH 00epT:

t . . . o
T= F, Ie t — yac criocTepekeHHsa; N — KiabKicTs 00epriB 3a 1meit uac. Oqu-

HUIla mepiony obepranua B CI — cekynza (c).
O6GepTroBa yacToTa n — Ie (hisuuHa BeIWUNHA, AKa JOPiBHIOE KidbKoCcTi N

. N .
0o0epTiB 3a ommHHUIIO0 yacy t: n=—. Ogunuia obeproBoi uactoru B CI —
¢
o0epT 3a cexyumy (06/c, abo 1/c). ObeproBa uactoTa i mepiom obepTaHHA €

1
B3a€EMHO O6epHeHI/IMI/I BeJIMUYMHaAMMU: 1 Z?.

KoHTponbHi 3annTaHHA

1. dxuii pyx Ha3MBAIOTh PIBHOMIpHUM PyXoM II0 Koay? 2. SIKuii pyx BBa-
JKaoTh nepioguuyHuM? Yomy piBHOMIpHUII PyX II0 KOJIY € MEPiOAUUYHUM?
3. Aki QisuuHi BeMuMHM XapaKTepu3yOTh IepioguuHuii pyx? 4. [aii-
Te O3HaueHHA Iepiomy obepramuda. 5. K BusHaumTu mepiog obepTaHHA?
6. JlatiTe o3HaueHHs 00epTOBOI YacTOTH. 7. SIK BUBHAUUTH 00EPTOBY dUacC-
TOTY, AKIIO Bimomwuii mepion obepranua? 8. CriocTepeskeHHs 3a AKUM IIPO-
IeCOM CIIPUYUHUJIO TTOSABY TAKUX OTUHUIIH UacCy, AK MiCAIb i THXKAEHb?

BnpaBa N2 12

1. 3a 18 cexkyHI KoJieco aBTOMOOLIs 3miticamao 24 obepru. Busmaure
nepion obepTaHHA TOUKU Ha 00041 KoJeca.

2. fIxoro € obGepToBa YACTOTA TOYOK IIATPOHA €JIEKTPOAPUJIS, SAKIIO 3a
XBUJINHY maTpoH 3aiticuioe 900 o6epTiB?

3. VaBiTh, 110 Ha JOIATh BUMKHEHOT'O BEHTHJIATOPA HAKJEIIN MaJleHbKY
HaJNOKy 3i cMaiiinkoM. 3 KO0 YacTOTOI0 Oyae obepTaTucs CMAMINK,
SAKIIO JIOIATi BEHTUJISATOPA 34iICHIOBATUMYTh ofuH 00epT 3a 0,2 c¢?

4. Bigomo, 1110 BEHTHUJIATOP MiKpPOIIpoIlecopa IepCoHaJIbLHOr0 KOMII IoTepa
obepraeThbesa 3 yacToToo 3600 06/xB. SIKuUM € mepios o6epTaHHA TOUOK
Jonareit BeHTUIATOpPa?

YueHb KaTaBca Ha Kapycesi 5 xB. 3a 1eit uac Bim sgiicuus 100 obepTiB.
YV axomy BUIAAKy MOKHA CTBEPAKYBATH, IO Mepios obepTaHHA YUHS
nmopiBHIoBaB 3 ¢? BixmoBiabs oO6T'pyHTYIITE.
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§ 12. PiBHOMipHMIA pyx MaTepianbHOI TOUKM No Kony. Mepiof obepTaHHA

%6.UoTupu IIecTepHi CKpimjieHi 3yOIaMM Tak, SK I[IOKas3aHO Ha puc. 1.
ITecripusa 1 mae 9 3yo6uiB, mectipasa 2 — 15 3y611iB, miectipas 3 — 8 3y6-
1iB, mectipus 4 — 16 3y61is. Illectepni 2 i 3 3akpineHi Ha cuigbHOMY
Basy. BusHauTe mepios o6epTaHHS IIeCTipHi 4, AKIIO YacToTa 00epTaHHA
mrectipHi I mopiBHIOE 5 06/C.

*¥7.10BunkicTe pyxy maucka «Gosarapku» (puc. 2) B TOUIi JOTHKY
3 IIOBEPXHEI0, AKY 00p0o0JIsaioTh, IIOBUHHA OyTH He MeHImo0 Hixk 80 m/c.
SAxumu 3a TakoI MIBUAKOCTI 6y AyTh 06epTOBa HacToTa i mepios obepTanus
IHCKa, AKIIO ioro miamerp mopiBHioe 160 mm?

% 8.CropucTaBIIuCch JOJATKOBAMH mKepejaMu iHpopmMmailii, mopisHs#Te
cepenui pazmiycu opbit miaaner — Benepu, 3emui, Mapca, a Takox
nepiogu ixmHnoro obepraHHs HaBKoJsio Coxisg. BusHauTe IBHAKOCTI
pyxy nux miager Bigaocuo Counsa. Iligroryiite npeseHTrailio.

9. BusHauTe mOBKUHY KOJOBOI OPOITHM IMITYyYHOTO CYODYTHUKA SeMJIi
(puc. 3), akio Bin obepraeThes Ha Bigcrami 300 KM Bix moBepxHIi Semui.
Baaskaiite, 1m0 pagiyc 3emai gopisaioe 6400 kM.

Puc. 1

EkcnepuiMmeHTanbHe 3aBAaHHA

«Ob6epmanHns 6 nodymi». Pasom i3 JopocsinmMu BU3HAUTe 1epios o0epTaHHA
Ta 00ePTOBY YaCTOTY CKJISHKU 3 PIAUHOIO, 1110 migirpiBaersca y HBY-meui.
Axi BumiproBanuA BU 3AiMicHUIN, 1100 BUKOHATH 3aBHaHHA? SIKMU BUCHO-
BOK I[OJI0 TEXHIYHMX XapaKTEPUCTUK 3a3HAUEHOTrO IIPUCTPOI0 MOXKHA 3PO0-
OUTH, COMPAIOYNCh HA Pe3yJbTaTH BaIIoro ekcrmepumeHnty? ¥ [lizHaiiTecs,
i3 AKOI0 IMBUAKiCTIO oO0epTasacsa ckasguka B HBY-meui.

i JIABOPATOPHA POBOTA Ne 4

Tema. BumiptoBaHHA nepiogy o6epTaHHA Ta 06epTOBOT YaCTOTHU.

Merta: BuMipATK Nnepiog ob6epTaHHA Ta 06epTOBY YACTOTY TiNa Nig Yac Noro piBHOMipPHOro
PyXxy no Kony.

O6nagHaHHA: NNacTMKOBa Kynbka abo iHWe Heenuke Tino (ryasuk, Knod, TArapelb
TOLLO), AAKE MOXHA JIErKO 3aKpinuTW Ha HUTL; apKyLl nanepy i3 306paeHHAM Kona
pagiyca 15 cm; MiLlHa HepO3TAXKHA HUTKA 3aBA0BXKM 50-60 cM; ceKyHOOoMIp; NiHiNKa.
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Pozgin 2. MEXAHIYHUW PYX

BKA3IBKM O POBOTU

MigrotoBKa 8O eKcnepuMeHTy

1. Ilepen TuM AK BUKOHYBaTH POOOTY, IepeKoHaliTecsd, 1110 B 3HAETE Bif-
IOBiAi Ha TaKi sammTaHHJd.
1) Axwuit pyx HasWBaIOTh PiBHOMIpHUM PYXOM II0 KOJY?
2) 3a axoio (GopMyJIOI0 OOUMCJIIOIOTH IIepiol PiBHOMIpPHOTO PyXy Tijaa
mo Koay? 3a AKo (GOPMYJIOI OO0UIMCIIIOIOTL 00ePTOBY UaCTOTY?

2. IIpukpimiTe KyabpKy (abo iHIle HeBesimKe Tijo) m0 HUTKU. Ha BiabHO-
My KiHII HUTKU 3po0iTh MeT/aI0, 3a AKYy BU OyJeTe TpuUMAaTU HUTKY,
obepTarmuu TiJIO B TOPU3OHTAJbHIN ILJIOIIMHI.

EkcnepumeHTt
Cyesopo dompumyiimecv incmpykuyii 3 6esnexu (0us. popsay niopyiHUKA ).
PesysabTaTu BUMipioBaHb Bifipasy 3aHOCHTEe IO TAOJMIII.

1. BispMmiTh 3a meTa0 HUTKY 3 Tijmom. Posranryii-
Te PYyKy HaJ IeHTPOM 300paskeHoro kKoJa. He
3MIiHIOIOUM IIOJIOKEHHSA PYKHU, IPUMYCHTE TiJIo
pyxaTucs Tak, Io0 TpaeKTopid #Horo pyxy 30i-
ramaca 3 kKojaom. CrapaliTecb He 3MiHIOBATU
IIBUJAKICTE PyXy Tija.

2. BumipdaiiTe uyac £, 3a AKuUN Tijo 3AilfiCHIOE
10 oGepris.

Yac pyxy Kinbkicts obeptis | Ilepiog obepranusa | O6epToBa uacToTa
t, c N T, c n, od/c

OnpauloBaHHs pe3ynbTaTiB eKCnepuMeHTy

Busnaure mepiom obGepTaHHS Ta 00€pPTOBY YacCTOTy Tija MiJ yac HoOTro
piBHOMipHOTO PyXxy 10 Koay. PesyabraTtu 3aHeciTh m0 TaOJIMITi.
AHanis ekcnepuMeHTy Ta iOro pesynbraTiB

IIpoanasisyBaBIlii eKCIIEPIMEHT, 3p00iTh BUCHOBOK, ¥ AKOMY 3a3HauTe:

1) AKui pyX BU BUBYAJN; 2) 3HAUEHHA SKUX BEJMUYWH BU3HAUAJIU; 3) AKi pe-
3yJbTaTu oTpuMau; 4) AKi YMHHUKKM BIJIMBAJN HA TOUYHICTH Pe3yJIbTATiB.

+

84

Teopue 3aBAaHHA

Y moraHo OCBiTJIEHOMY HNPUMIIIeHHi 3aBAAKN 0COOJMBOCTSIM 30Dy JIOJMHA
MOXKe imeHTH(iIKyBaTM momili AK pisHi, AKINO iHTepBaJ Yacy MiK HUMU
6impmmuit 3a 0,2—0,3 c. 3 AKOIO YACTOTOIO IIOTPIOHO PyXaTw IO KOJY
«OeHraJIbCbKUHA BOTOHL» , 11100 I100aYNTU CBiTHE Kigbile?

3aBpaHHA «i3 3ipouYKolo»

3anunriTe pesyJabTaTh BUMipIOBAHHS Iepiony obepTaHHA Tija y BUTJIAMII:
T=T,, ,tAT. Baxaiire, mo At=0,2 ¢, a AT <At y crinbKu pasis, CKiIbKH
00epTiB BUKOHAJIO TiJO.
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§ 13. KOJINBAJIbHUN PYX. AMIMNITYJA,
NEPIOA | YACTOTA KOJINBAHb

e B gaBHMHY nitoau, cnoctepiratoun 3a CoHuem i Micauem, BU3Haumnm oguHuLi vacy: pik,
micAub, Jo6y Ta iH. ByB CTBOpPeHWI COHAYHNIA TOAVHHWMK, MOTIM 3'ABUANCA BOAAHWIA, BOTHe-
BWI i NICKOBUI FOANHHUKW. [IpOTe CNpaBKHA PeBONIOLIA B KOHCTPYKLT rOQUHHIKIB Bigby-
naca nicna 3'acyBaHHA BNAaCTUBOCTEN KONMBANIbHOMO PyXy. A OT AKUX came BNacTUBOCTEN —
Zi3HaeTech i3 uboro naparpada.

3HaNoOMMMOCA 3 KOIMBaNbHUM PyXOM

IligBicumo TATapens HA HUTKY, BiAXUJIMMO HOTO BifJl nOJONCEHHS Pis-
Hosazu i Bigmyctumo. Tsarapeip mOYHE KOJIUBAMUCS, TOOTO PyXaTUCA Bin
OJTHOTO KPaWHBOTO IIOJIOXKEHHA [0 iHIOro, IOBTOPIOIOUU CBil pyx uepes
HeBHUM iHTepBay dyacy. TaKUM UMHOM, KOJWBAJBHUN PyX Mae BaXKJIUBY
CHiJIbHY PHUCY 3 PiBHOMIPHUM PYyXOM II0 KOJIy: OOMABA PYXU € IIePiOguUHU-
mu (puc. 13.1).

BviBYUaEMO MaATHUKMN
Tsrapeib, 10 KOJUBAETHCA HA HUTIL abo

Ha NPY:KUHI, — Ile OpUKJIaJ HaWIIPOCTiIIOro
MAAMHUKQA.

MaAaTHUK — Ue TBeppae TiNno, AKe 3[iNCHI0E KO-
NVBaHHS BHACNigOK MpuTAraHHA o 3emni abo

BHACNIAOK AiT NPY>KMHWN. \

MasaTHUKM BUKOPUCTOBYIOTHL y OaraTbox i- lMonoxeHHa
3uuYHUX npuaagax. Oco0IrBO BaKJINUBUM € BUKO- piBHOBaMM
PUCTaHHS MaATHUKIB y I‘OI[I/IH.HI/IKaX:wHepiO].'[I/I‘{' Puc. 13.1. KonvanbHuit pyx —
HICTB KOJNUBAHB NA€ MOXKJIUBICTH BIIHCHIOBATH e nepiognuHuii pyx
BiAJIiK uacy.

MaATHUKY, B AKUX TiJI0O KOJUBAETHbCA 3a-
BOAKU Oil OPYKUHU, HABUBAIOTH NPYICUHHUMU
masmuukamu (puc. 13.2). KonuBauusa npy:KuH-
HOTO MAasATHUKA 3aJie’KaThb Bill BJIaCTUBOCTEI
OPysKUHU i Macu Tija.

MasaTHUKY, K1 KOJIUBAIOTHCA 3aBAAKU IIPU-
TATAHHIO 10 3eMJi, Ha3sWBAIOTh (i3UYHUMU Ma-
amuurxamu (puc. 13.3). Ix xomuBamHA € HoBoi  Puc. 13.2. Mpuknaa HatnpocTi-
CKJIIAIHUMM, aJKe 3ajie;KaThb BiJ Macu, reome-  LIOro NMPyXMHHOTO MaATHUKa
TPUUYHUX PO3MipiB, (hopMH MasATHUKA TOIIO.

11106 posmipu i popma Tijsa He BILIMBAJIHM Ha HOr0 KOJUBAHHSA, CIiJT Y3ATU
HUTKY, OOBXKHMHA AKOI € JOCUTL BEJIMKOI0 MOPiBHSAHO 3 po3MipamMu Tijga, —
Y TAKOMY BUIIAJKY TiJIO MOKHA BBasKaTHW MaTepiabHOI0 TOUKoi0. IIpu mpomy
HUTKAa Ma€ OyTH JIeTKOIO i JOCUTh TOHKOIO, a IMo0 HiJ yac KOJIMBaHb TiJo OyJIO
Ha He3MiHHIN BiAcTaHi Big TOUKU miaBicy, — HEPO3TIIKHOIO.
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Pozgin 2. MEXAHIYHUW PYX

L

B

°
lPMc. 13.3. MNpuknagu GisMUHNX MaATHNKIB

Z%/’ZM

)

Puc. 13.4. MeTaneBa Kynbka Ha
[OBril HEPO3TAXKHIN HUTLi € JO-
CUTb 3PYYHOI ANA BUBYEHHA OC-
HOBHWX BIAaCTUBOCTEN KOIMBAHb

Puc. 13.5. Pyx Kynbku Bif nosno-
»KEHHA 1 0o NoNnoXeHHA 3 (uepes
NOJIOXKEHHSA 2), a MOTiM 3HOBY 10
MONOXeHHA T — Le oaHe Konu-
BaHHA; A — amnniTy4a KonnBaHb

*

Hesenuka merasieBa KyJabKa giamerpom 1-2 cwm,
migBimeHa Ha TOHKilI HePO3TSKHiNT HUTIL 3aB-
OTOB:KKKM 1-2 M, IiIKOM MOKe CJYryBaTH 3a
MasATHUK, Ha KOJUBAHHSA SAKOrO He BILJINBATHI-
MyTb PO3Mipu, Maca Tijla Ta BJACTHUBOCTI HUT-
Ku (puc. 13.4)%.

B [disHaeMmocAa Npo amnAiTyay KonnBaHb
CrocTepiraroun 3a KOJWBAHHIMU MAaATHU-
Ka, HeBa’KKO IT00AUMTH, IT10 € IeBHA MaKCUMaJIbHA
BificTaHb, Ha AKY TiJO, IO KOJHUBAETHCA, Bimma-
JIAETbCA Bi moso:KeHHA piBHOBaru. 110 BigcTaHb
HasWBAaIOTh amnaimydow koauseauv (puc. 13.5).

Amnnityga KonuBaHb — Ue ¢i3vyHa Benuyu-
Ha, WO JOPIBHIOE MaKCMMasbHIN BiACTaHi, Ha AKY
BiAXUNAETbCA TiNO Bif MONIOXKEHHA piBHOBaru nig
yac KoNMBaHb.

AmMniiTyny KoaumBaHB II03HAYAIOTH CHUMBO-
aom A. Odunuysa amnaimyou xkoausanv 6 CI —
MeTp: [A] =M.

3a o00He KOAUBAHHS TiJIO IIPOXOIUTH
miax ly, Axkuii TpubJIU3HO JOPiBHIOE YOTUPHOM
amILtitymam: [, =4A%",

n BusHauyaemo nepiop i yacToTy KonmBaHb

KonuBanbHUil pyx € MepioguuyHuM PYXOM,
TOMY BiH XapaKTepU3yeThCA TaKUMU (Pi3MUHU-
MU BeJIMUMHAMU, AK nepiod KoAu8aHv i yacmo-
ma KOJUBAHbY.

VY 1poMy BUNIAKY JOBXKUHA HUTKY BBAYKAETHCSA TAKOMK 008HCUHOI MAAMHUKA.

P . . . .
*V BUNAAKY 3 HUTAHUM MAATHUKOM IId PiBHICTH € IPUOJM3HOI0, OCKIJIBKHU TiJI0O PyXaeThes
mo ysi KoJia, JOBXKMHA AKO1 OiJIbIlla 3a BificTaHb, IKY HA3WBAIOTh aMILIITYZ0I0 KOJHBAHb.
AJte AKIIIO aMILIiTy/a KOJMBAHb € MaJoIo (HabaraTo MeHIIIO0 BiJl TOBKUHU MasATHUKA), I[i€I0

pisHUIlEIO 3a3BUYAll HEXTYIOTD.
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§ 13. KonuanbHun pyx. AMnniTyga, nepiog i 4actota KonvBaHb

Mepiop KonuBaHb — Ue ¢i3nYHa BeNMUYMHA, WO AOPIBHIOE Yacy, 3a AKMIA Bif-
6yBa€eTbCA OfHE KOMNMBaHHS.

Ilepiom KommBaHb, AK i mepiox PiBHOMIpPHOTO PyxXy IIO0 KOJY, IIO3HAYAIOTH
cuMBOJIOM T i 00UHMCIIIOIOTE 3a (DOPMYJIOO:

ne t — uac cmocrepe:keHHsI; N — KiJbKicTh KOJMBaHBb 3a IIeH dac.
Odunuys nepiody xonusans 6 CI — cexynna: [T]=c.

I YactoTta KonmBaHb — Lie $i3nyHa BENIMUMHA, AKA AOPIBHIOE KiNbKOCTi KONMBaHb
3a OAMHNMLIO Yacy.

YacToTy KOJMBAaHBb MO3HAYAIOTH CHMBOJIOM V («HIO») i OOUMCIIOIOTH 3a
dopMy.I0I0:

Odunuuys vacmomu koaueanb 8 CI — repr (I't)

(masBaHa Ha uecTdb l'enpixa I'epya (puc. 13.6)).
Axuwo mino 3a 00Hy cexkyndy pobums o0He KO-

JUBAHHS, MO wacmoma 1020 KOJIUBAHb OOPi6HIOE

1
odnomy eepuy: 1T =—.
C

Yacrora v i mepiom T KoJuBaHb € B3aeMHO Puc. 13.6.leHpix Pygonbd

o0epHeHMY BeJINUYNHAMIU: lepu (1857-1894) — Hime-
LbKNIA Gi3nK, O4VWH i3 3aCHOB-
V= l HUKIB Teopii eNeKTPUYHNX
T KOJMBaHb

MaaTHUKY MalOTh AyKe BaKJIWBY BJIACTUBICTB: AKWO0 amMnaimyda KoOau-
8aHb MAAMHUKA HAOA2zamo MeHua 8i0 11020 008XCUHU, MO uacmoma i nepiod
KOJLUBAHb MASAMHUKA He 3aJexamb 6i0 amnaimyou.

ITr0o BIacTHMBiCTP MaJUX KOJWBAHL BiITKPUB Tanineo Ianineii*, i came
BOHA IIOKJIaJIeHAa B OCHOBY POOOTH MeXaHiuHUX TOTUHHUKIiB.

Po3pisHAemo 3aTyxaloui i He3aTyxaloui KONMBaHHA

Busegemo roimanky 3i craHy piBHOBarm Ta Bigmyctumo. Ioiimaaka
nmouHe kKojamBaTrucd. Taki KoJamBaHHSA Ha3MBAIOTh BiJIBHMMM.

SIKII0 Ha rogaJKy He BILIMBATH, TO Uepes JeIKHI yac aMILIiTyaa ii Ko-

JUBaHb TOMITHO 3MEHIINTHCSI, a4 3TOAOM KOJWBAHHS NPUINHATHCS 30BCiM.

KonmBaHHA, amnniTyga AKMX i3 YaCOM 3MEHLLYETbCA, Ha3MBaloTb 3aTyxal4ynumu
KoJIMnBaHHAMM.

* Tanineo Tamineit 3po0uB Iie BiAKPUTTS, CIOCTEpiraroum B Xpami KOJMBAHHS JIaMIIAIW, IIij-
BiIIIeHOI Ha JIAHI(I031, 1 TOPiBHIOIOYM YACTOTY I[UX KOJUBAHD 13 YaCTOTOIO OUTTS BJIACHOI'O ITYJILCY.
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Pozgin 2. MEXAHIYHUW PYX

BinbHi KoMMBaHHA 3aBXKAU € 3aTyXalUNMU.
3aTyxaioTh i3 MJIMHOM Yacy BiJIbHI KOJMBaHHSA
OMJIO O3BOHA, CTPYHM TriTapu, TiJKH [Aepesa...

2 IIlo cxix 3pobuTu, 11106 aMILTiTyIa KOJINBAHD
TOMJAKN 3 YacoOM He 3MEHIITyBaJiach, TOOTO
1100 i KoJMBaHHA OyJIM HE3aTyXaouuMu?

I HesaTyxaloui KONMBaHHA — L@ KONVBaHHSA,

. aMnniTyga AKX He 3MIHIOETbCA 3 YaCOM.
Puc. 13.7. KonnBaHHA ronkun

WBALbKOI MALINHKM — MPUKIAZ Hesaryxatoui xoJaumBaHHA 3milicHIOE, HAa-
HE3aTyXalounX KONMBaHb IIPUKJIAJ, TOJKA INBAIbKOI MAIIMHKHN, IOKU
mparffoe ii mexauism (puc. 13.7).

Yuumoca po3sB’AsyBaTu 3agaui

3apaua. HeBestuKy Ba'KKy KYJbKY, IIIABIIIEHYy HA HEPOITAKHINA HUTIIL
3aBAOBXKKMN 1 M, BiAXmamau Bij IIOJIOKEHHS PiBHOBArM Ta BigmycTtumiam. 3a
30 ¢ rynbKa spmiticauiaa 15 xKosuBaHb. SIKY BifcTaHb IIpoiige Kyjabka 3a 36 c,
AKIIO aMILIITyna KoauBaub — 5 cMm? KosmBaHHSA BBasKaiiTe He3aTyXalOUNMU.

Ananiz @Qisuunol npobsemu. AMILTITYyHa KOJMBAaHL HabaraTo MeHIIA Bif
JOBXKMHM HUTKH, TOMY MOKHA BBaKaTH, IO 3a OJHE KOJMBAHHS KYJIbKa
IPOXOIUTD ILIAX, AKUN HOPiBHIOE YOTUPHOM aMILIiTymam (4A4).

SKIo BuU3HAUNUTH KiJbKiCTh KOJAMBaHL 3a 36 ¢, TO MOXKHA 3HAWTH Bif-
CTaHb, AKY MomoJaJja KyJabKa. KiJbKicTh KoMmMBaHb 3HAAEMO, BUSHAUMBIITHU
Yyac OJHOT'0 KOJIMBAHHS, TOOTO IEPios KOJWBAHb.

3amauy po3B’sA3yBaTHUMEMO B IIOJJaHUX OJMHUIIIX.

Iano: Iowyx mamemamuynoi modeni, P03 A3AHHA.
= . . t 30c
t,=30c SHaiifgeMo mepiof KoauBaHb: T = — = =2 c.
N,=15 N, 15
t,=36c . . . t 36¢c
g 3HaiieMo KinbKicTh KoIMBaHb 3a 36 ¢: Ny=—2= =18.
A=5cm T 2c

Busmaummo miasx, AKWEA JoJIa€ KYJAbKA 34 OJHE KOJIMBAHH:

f“af;mu-' ly=4A=4-5cm=20 cm.
' Busaaunmo masax, SKuii mMogoJae KyJabka 3a 36 c:

l=N,-1,=18-20cm=360cm=3,6 M.

AHnani3 pesyavmamis. 3a ogHe KOJWBAaHHA KyJbKa npoxoauTb 20 cMm;
yac KOJUBAHB OlJIBIIINH 3a IMepiof KOJuBaHb, TOMY HPOiiAeHa KYJIbKOIO Bif-
ctaHb Oyme Oinbimoio 3a 20 cm. OTiKe, pPe3yJIbTaT € MPaBIOIIOLiOHIIM.

Bionosiov: [=3,6 m.

NigbuBaemo nigcymkn

KonuBanbuuii pyx (KOJIMBaHHS) € IePiOgUUYHUM PyXoM. Po3pi3HAOTH 3a-
Tyxamoui 1 HesaTyxaloui KOJIMBaHHI.
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§ 13. KonuanbHun pyx. AMnniTyga, nepiog i 4actota KonvBaHb

Awvmrityma A KoauBaHb — Ie (hismuHa BeJIHMUMNHA, IO JOPiBHIOE MaKCHU-
MaJIbHIHA BiAcTaHi, Ha AKY TiJIO BiIXMJISETHCA BiJ MOJIOJKEHHS PiBHOBATH.
Ilepionx T wkoamBaHb — Ie (pismuHa BeJHUYMHA, IO JOPiBHIOE dYacy, 3a

.. t .
AKUHN BinOyBaeTbcsA OfHE KOJMBAHHI: T:F' OmpuHUIA IIepiofy KOJMBAHD
B CI — cekyHza (c).

YacroTra vV KoamBaHbL — Ie (pisMuHa BelnumHa, AKa JOPiBHIOE KiJbKOCTi

N
KOJIMBAHb 3a ONUWHUINO yacy: V=—. OguHumsa gactoru KoauBaHb B CI —
t

repr (I'm). )
YacToTa i mepioJ KOJMBAHb € B3BAEMHO O0EPHEHUMHU BeJINUYNHAMMU: V=F .

KoHTponbHi 3annuTaHHA

1. YoMy KoJImBaJbHUN pPyX € nepioguunum? 2. HaBeniTe mpuKJIagu KOJIU-
BaHb. 3. HaBeniTs npukigagu MaaTHUKIB. 4. [laiiTe 03HaUeHHA aMILIITyau,
mepiogy, 4acTOTH KOJUBAHBL. ¥ SKHX OJMHUIAX BUMIPIOIOTH ITi (hismuHi
Benuunun? 5. fAka sangexHicTh IOB’sI3ye Mixk c000I0 YyacToTy i mepion Ko-
auBaub? 6. fAKi KoJMBaHHSA Ha3WBAIOTH 3aTyXAOUUMU? HE3aTYyXAIUNMU?

BnpaBsa N2 13

1. Ilixg yac KOJIMBaHB TiJIO PYXAETHCA BiJi KPAWHBOTO JIiBOT'O TTOJOMKEHHSA 10
KpaHbBOT'O IpPaBoro. BimcTans MisK IIMMM ABOMA IIOJIOMKEHHSIMU CTaHO-
BUTh 4 cM. BusHauTe aMILIiTy 1y KOJUBaHb Tija.

2. 3a XBUJINHY MasgTHUK 3aiticiuB 30 xKoamBaub. BusHauTe mmepion KoJu-
BaHb MaATHUKA.

3. Ilepiox xonuBaub mopiBuioe 0,5 ¢. BusHauTe yacTOTy KOJMBAHD.

4. CKinbKM KOJIMBaHb 3AIACHUTE TijIO 3a 2 XB, AKII[O YaCTOTa MO0 KOJIMBAHD
craHoBUTL 4 I'i?

5. HasemiTe He 3razani B maparpadgi HOpuKJIagu KOJUBAJIBHUX PYXiB.
3’scyiiTe, AKi Ile KOJIUBaHHA: 3aTyxXaiui ab0o He3aTyXaroui.

ITonaBoK, 1[0 KOJIUBAETHCSA Ha BOi, MiJHIMAaeThCcs Ta mipHae 6 pasiB 3a
3 cexyHau. SIKU IIJIAX II0L0JIA€E TIOIJIABOK 3a XBUJINHY, AKIIO BiJcTaHb
MiK HOT0 KpallHiMM1 TOJIOKEeHHAMY CTAHOBUTD 5 cM?

7. «Korpa rommua?» — 1ie TUTAHHS CTABJSATH IPOTATOM 6araThoX CTOJITh.
IIT06 BigmoBicTM Ha HHOTO, iCHYBAJIO U 3apas icHye 6araTo IIPUCTPOIB.
OnuH 3 HUX — MaATHUKOBUH rOAMHHUK. [[idHaliTech mpo icTopito ioro
CTBOPEHHA i MiATOTYNTE MOBiTOMIEHHS.

EkcnepuiMmeHTanbHe 3aBAaHHA

«Pesonanc». IlpuB’aKiTh O HEBEJIWKOI'O BaKKOTO - {
Tija HUTKY 3aBIOBXKU 45—50 cm. OpHieo pykoio .f'/ 2.7
Bi3BMITHP HUTKY 3a BiJIbHHH KiHeIlb, a JOPYroo \
BiIXWJIiTh TiJIO Bim mOJIOKeHHSA piBHOBaru. MasTHUK

MmOoYHe KoJImBaTUCSA. BU3HAUTE YACTOTY MOT0 BiIBHUX T
KOJINBaHb. bt
3ynuHiT, MaATHUK. IIoTiM MOUHITE Ay:Ke IMOBIJILHO pyXaTH PYKOIO 3 Ma-
ATHUKOM 3 OAHOTO OOKy B immwuit (guB. pucyHokr). Cuigkyiite, 11100
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Pozgin 2. MEXAHIYHUW PYX

aMILTiTy/la KOJIUBaHb PYKU He 3MiHIOBAJIach; PYKY JOCTAaTHBLO IIePeMilllyBa-
1 Ha 1-2 cM. IlocTymoBo 36iybITyiiTe YaCTOTY KOJMBAaHb PYKHU i CIocTepi-
raiite 3a MagTHUKOM. «CrilimaiiTe» TaKU{l MOMEHT, KOJIU MAaATHUK PO3TO-
AaEThCSA NysKe CUJIbHO, TOOTO BUHUKHE pe3oHaHc. BuaHauTe 4acTOTy KOJIU-
BaHb PYKHU B TOII MOMEHT, KOJIM aMILIITyJa KOJNBaHb MAaATHUKA € HA0iIb-
mroro. I[isHaiiTecd, 3a AKOI YMOBU HacTae Pe30HAHC, MOPiBHABIIMN 3HANAEHI
3HAYEeHHA YaCTOTU BiTbHUX KOJUBaHb MaATHUKA i YACTOTU KOJIUBAHb PYKU.

i JIABOPATOPHA POBOTA N¢ 5

Tema. [ocnig»keHHs KONMMBaHb HATAHOTO MasATHUKA.
Merta: BM3HauMTV amnniTyay i nepiof KonMBaHb HUTAHOTO MAATHUKA; NePEKOHATUCA Ha

Jocnigi, wo nepiof KONMBaHb MAaATHUKA He 3aNeXNTb Bif aMnaiTyan NOro KonvBaHb
i Macy TArapuA, NpoTe 3aneXnTb Bif LOBXUHN HUTKN.

O6nagHaHHA: [Bi HEBeNMYKI BaxKKi KYNbKM BijOMMX Mac; ABi MiLlHi HEPO3TAXHI HUTKN

20

3aBpoBXKM 1,05-1,1 m; niHiNKa (MipHa cTpiuka); WTaTMB i3 MypTOlO Ta KinbLem;
CeKyHAOMIp.

BKA3IBKU 0O POBOTHU
MiarotoBKa A0 eKcnepuMeHTy

1. Ilepen TuM AK BUKOHYBATU POOOTY, IIepeKOHAlTecs, III0 BU 3HAETE
Bigmosingi Ha Taki sanmuTaHHS:
1) Illo HaA3WBAIOTH AMILIITYJ0I0 KOJUBAHBL?
2) 3a axoi0 QOpPMYJIOID MOKHA OOUMCINUTH IIePiof KOJHMBAHL?

2. BusHaure I[iHy HOMiJIKHK INKAJK JiHIAKHN.

3. 3anumnriTh 3HAUEHHA Mac KYJIbOK g0 Tabu. 2.

4. 3akpiniTh KyJbKU HA HUTKaX.

ExcnepumeHT. OnpauioBaHHA pe3ynbTaTiB eKCnepuMeHTy
Cyeopo dompumyiimecwv incmpyxuyii 3 0eanexu (0us. popsay nidpyuHuKa).
1. YcraHOBiITH Ha Kpalo crojia INTaTuB. Bind ioro
BEPXHBOT'O KiHI[A 3aKpilliTh 3a JOIOMOIrow MydTn
KijJbIle ¥ MigBiCcbTE M0 HBOTO OAHY 3 KYJHOK HAa
HUTIII TakK, 1100 JOBMKMHA OJEP;KAHOr0 MaATHUKA
craHosuaa 1 M. IlepecyBaroun My(dTy B3JOBIK IIITa-
THBAa, YCTAHOBITH ii Ha Taki#l BucOTi, 11100 KyJabKa
Oyna Ha BigcTaHi 3—5 cM Bij posTaloBaHol Ha Mmif-
JIo3i JiHIKU (AUB. PHUCYHOK).
2. HocniniTe 3a/ie)KHICTh Iepiofy KOJUBaHbL MasaTHU-
Ka Bim fioro ammiaityau. s 11boro:
1) BigxXmaMBIIIM MAasSTHUK HA BificTaHb 2—3 CM BijJ MOJOKEHHS PiBHO-
BarmW i BiAmyCcTWBININ, BUMIpANTE Uac, 3a AKUN MaATHUK BUKOHAE
20 KonmBaHb; BU3HAUTE IIE€PioJ KOJNBAHD;
2) TOBTOPITH AOCJif, 30iJBIIUBIIN aMILIITYAy KOJUBaHb 10 5—6 cM;
3) pesyabTaTH BHMipIOBaHb Ta O0YHCJIEeHbL 3aHeciTh g0 Tabsa. 1.
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JNlabopaTtopHa poboTta N2 5

Tabruus 1
Howmep HoBxuHa Ammityna YHucio Yac xosau- | Ilepion xo-
mocainy | HUTKU [, M | KoauBaHb A, M | KonmuBaHb N | BaHb t, ¢ | auBaHb T, C
1 1
2 1
3. locaimiThk 3ajie;KHIiCTDH IIEpiogy KOJMBaHb MAasITHUKA BiJ AOT0 MacwH.

Hasa mporo:

1) mepenecith i3 Taba. 1 go Taba. 2 pesyabratu gocaimy Ne 1;

2) MOBTOPITH MOCHiA AJiA ApPyroro mMadATHUKAa (iHIIOI Macm); aMILIi-
TyZa KOJWBAaHb MAe€ CTAHOBUTH 2—3 CM. 38epHimb yeazy: KOBKWUHU
MIEepIIoro Ta APYroro MasTHUKIB MAalOTh OyTH OJHAKOBUMIU.

3) pesyabTaTH BHUMipIOBaHb i o0UMCJ/IeHb 3aHeciTh mo TabJu. 2.

Tabruuysa 2
Howmep HoBxxkmHa | Maca KyJabKu Yucio Yac xosu- | Ilepiog Ko-
Jocainy | HATKHU [, M m, KI' KoauBaHb N | Baub t, C auBaHb T, C
1 1
3 1
4, MocnimiTh 3aJiesKHICTH mHepioly KOJUBaHb MAasATHUKA BiJ MOT0 ITOB-
skmHU. I1a mboro:
1) mepenecith i3 Tabs. 1 mo Tabs. 3 pedyabraTu mocaimy Ne 1;
2) TIOBTOPITH MOCTiJ, 3MEHIIMWBIIN JOBXKUHY IIEPIIOr0 MaATHUKA IO
25 cM; aMIIiTy#a KOJIMBAHL MAE€ CTAHOBUTU 2—3 CM;
3) pesyabTaTH BHUMipIOBaHb i o0UMCIIeHDb 3aHeciTh A0 TabJa. 3.
Tabauuys 3
Homep HoB:xuHA Yucao Koau- Yac KoJIUBaHb Ilepion
IOCIIiay HUTKHU [, M BaHb N t, c rKoauBaHp T, C
1 1
4 0,25

AHanis ekcnepumeHTy Ta NOro pesynbrartiB

IIpoanasisyBaBIiu pe3yJbTaTu, 3PO0ITh BUCHOBOK, Y SKOMY 3as3HauTe:
1) aKi BeIMUYMHY BU HABUWJINCSA BUMipioBaTHy; 2) AKi YMHHUKYW BOJIUHYJIU HaA
TOYHICTH OZepP;KaHUX Pe3yJIbTaTiB; 3) UM 3aJIE}KUTh IIepio, KOJIUBAaHb MAasAT-
HUKAa BiJ aMIIiTyAIu KOJMWBaHb, MACU TATAPIIA, JOBKUHU MAaSITHUKA.

+ Teopue 3aBfaHHA

He BukKoHyiOuM BHMipiOBaHb, BU3HAUTE IIE€PiOf KOJMBAHL MaATHUKA
3aBIOBXKKU 4 M, aMILIiTy#a KoamBaHb akoro 10 cm, a maca — 300 r. Bga-
JKaliTe, III0 MaATHUK PO3TAIIIOBAHUI y TOMY caMOoMy KabiHeTi, Ie BU BUKO-

HyBaJu

JabopaTopuy poboty. CBOIO BiAmoBigh OOI'PYHTYITE.
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Pozgin 2. MEXAHIYHUW PYX

NIABUBAEMO NMIACYMKW PO3ATY 2
«MexaHi4HUN pyx»

Y po3sdini 2 su susuanu mexaHiuHUll pyx ma i0zo xapaxmepucmuru, Oi-
3HAAUCS NPO 8UOU MEXAHIULH020 PYXY — NPAMOAIHIUHUIL PYX, pYX no Koy,
KONUBANLHULL PYX.

1. Bu ozHaloMuJINUCH i3 NeAKUMU OCHOBHUMU NOHAMMAMU MEeXAHIKU.

MEXAHIYHU PYX
3MiHa 3 YacoM IOJIOXKEHHs Tijsa ab0o YyacTHH Tija
B IPOCTOPi BiJHOCHO iHIITUX TiJj

v

Cucrema BiAJIiKy

v ' '

Cuctema KoopguHat Tino Bigniky Mpunag ana signiky vacy

. TpaekTopis pyx
> MarepianbHa TOUKA > Rt
MarepiaJabHOI TOUYKI
@i3nyHa mogenb Tina B yMOBaXx, 3a AKUX YABHa niHiA, AKy onncye B Npo-
po3Mipamu Tina MO>KHa 3HeXTyBaTu CTOpIi TOUKA, WO PyXa€TbCA
lMepemiujeHHA — HanpAMAEHNI BigPi3oK Llinsx — ¢i3nyHa BENNUKMHA,
> NpAMOI, AKNI 3'€HYE NOYaTKOBe AKa JOPIBHIOE AOBXKMHi
i KiHLleBe NONOXeHHA Tina TpaeKTopIl pyxy

2. Bu HaBuUmMauCA PO3PIBHATU 8UOU MEXAHIUHO020 PYXY.

B MEXAHIYHOI'O PYXY

! !

3a GopMOI0 TPAEKTOPil 3a xapaKTepoM PyXy
—> NPAMONIHINHWIA PiBHOMIpHUI <
KPUBONIHINHNIA HepiBHOMIpHUI <
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Min6riBaemo nigcymky po3giny 2

Bu maBumuca mocaifyKyBaTH PiBHOMIpHUI PyX 3a JOIOMOTOIO 2paikie

waaxy ma epaixkie weudxocmi pyxy.

TI'padik mBugKocTi

T'padik miaaxy

3B’A30K MiK rpadikom IIBUJ-
KOCTi pyxy i migaxom

pyxy
v A v A
mBHﬂme M
IToBinpHime % t
0 > Ilnsax uynceTbHO JOPiBHIOE
¢ oI irypu mig rpadgikom

MIBUAKOCTI PyXy

<
<

4. Bu nmocrnigunm nedxi mexaHiuni pyxu.
dDiznuHi BeIWUYNHU, IKi XapaKTepu3yTh MeXaHIUHUN PyX
dopma
TpaeKTOpii mIax [ vac pyxy t IIBUAKICTE PYXY U
[l]=m [t]=c [v]=m/c
PiBHOMipHUI pyx
.. l l
Bynab-aka nainisa l=vt t=— v=—
v t
PiBromipauil npamosiHiiinuil pyx
.. [l s [l s
IIpama ninia l=s=vt t=—=— vV=—=—
t t

HepiBaOMipHU# pyx

Bynb-aka minia

=l +1y+ .t

t=t,+t,+...+t,

t tytlgtett,

I h+l+...+1,

®DiznuHi BeJIMYUHYU, AKi XapaKTepu3yIOTh MeXaHIuHUN PyX

dDopma
TPaEKTOPii nepiox T gacTora n abo v LIAX 32 Tepiox [
[T]=c [n]=06/c; [V]=Tn [[]=Mm
PisaOMipHU pyx 1o Koy
Koo T=L, T= n=£, n=l lzg‘nR’
N t T ne R — pagiyc Koja
Konusaneunii pyx
l,=4A
i7pi i t N 1 0= %4
Blf‘zli((); ;‘IpﬂMOl, T=—,T= v=—, v=— ne A — ammrityna
Y N ! T KOJINBaHb
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Pozgin 2. MEXAHIYHUW PYX

3aBjaHHA AnA camonepeBipKn Ao posainy 2
«MexaHiuHuin pyx»

Y 3aedannsax 1-9 eubepimv 00nYy npasuivHy 6i0nosiods.

. (1 6an) Ilorar, akuii mpsamye Big oxuiel craniii mo iHimoi, mepebyBae y crami

CIIOKOIO BiJHOCHO:

a) meHTpa 3eMJri;

0) macaskupa, I10 CUAUTh Y KPicji BaroHa;
B) TOUOK Ha 0001l KoJjieca BaroHa;

T') PelioK, Mo AKUX BiH PyXaeThCsd.

(1 6an) lBugkicTe piBHOMipHOrO pyxy — Ie (pismuHa BeJUUYHHA, SIKa I0-
piBHIOE:

a) ToO0yTKY ILIAXY, AKUU MIOA0JIAJIO0 TiJIo, 1 Hacy pyxy;

0) BigHOIIIEHHIO Yacy pyXy OO0 HMIJIAXY, SKUI II0T0JIAJIO TiJjo;

B) IIOJIOBUHI CyMM IIOYATKOBOI Ta KiHIIEBOI IMIBUAKOCTEH PyXY;

I') BigHOIIIEHHIO IJIAXY, AKUI II00JIAJIO TiJIO, O UYacy PyXy.

. (I 6an) O6eproBa yactora — Ie (PisvuHA BeJMUMHA, AKA UNUCEJIHHO JTOPiBHIOE:

a) yacy omHOro 00epTy;

0) KismbpKOCTi 00epTiB 3a OQUHUITIO YACY;

B) KiJIbKOCTi 00epTiB 3a Bech 4ac pPyxy;

I) yacy, 3a AKH# Tijgo 3xiticaioe 10 obepris.

(1 6an) Ilepiox Mammx KOJIWMBAHb HUTAHOTO MasgTHUKA:
a) 3aJIeKUTh BiJl TOBKUHU HUTKU;

0) 3aJIeKUTHh Bil Macu TATapIld;

B) 3aJIEKUTH BiJ aMILJIITyAu KOJIMBAHbD;

T') He 3aJIe)KUTDH BiJl 3eMHOTO TAMKIHHA.

(2 6anu) Kocmiunumii Kopabenab mporarom 20 ¢ pyxaBcs 3i MIBUAKICTIO
10000 m/c. Sy BimcTamb momoJsiaB KopaOesb 3a 1eil uac?
a) 5 Km; 6) 20 KMm; B) 200 xMm; r) 500 KM™.

(2 6anu) Ilorar pyxasca i3 cepemuboio mBuAKicTio 40 m/c. CKinbKmM yacy
TpuUBaJa MOAOPOK MiK ABOMA MicTaMu, AKINO BifcTaHb MiK HuUMU 624 KM?
a) 1 rox 34 xBs; 0) 4,2 rogm; B) 4 rox 20 xB; r) 15,6 rom.

(2 6anu) I'uut rexikomrepa 3a 0,5 xBuaumau 3xaiticaioe 600 ob6epris. Homy
IOpiBHIOE Iepiog obepTaHHsS rBuUHTA?
a) 0,8 mc; 6) 50 mc; B) b c; r) 2 xB.

(2 6anu) YacTtoTa KOJMBAHb HUTAHOTO MasdTHUKA mopiBHIOE 2 I'tm. Ckijabku
KOJMBAHb 3[ilicHIOE Ieli MadATHUK 3a 1 xB?

a) 0,5; 0) 2; B) 30; r) 120.

(3 6anu) IliBrommHM XJIOMYWK iXaB Ha BeJIOCHIEl 31 MIBUAKicTIO 24 KM/TOH,
a morim imoB mimkwm 6 KM 31 mBuakicTio 4 KM/roj. BusHauTe cepemHio
MIBUAKICTD PyXy XJIOIMYUKA.

a) 9 xm/rox; 0) 14 xm/rom; B) 20 KM/TOxI; r) 28 KM/TOf.
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3aBAaHHA pnAa camonepesipku Ao posginy 2

(3 6anu) 3a rpadikomM 3aJIEKHOCTI MIIAXY Bif I, mA
yacy JJisa piBHOMipHOro pyxy (puc. 1) BusHauTe 1441
MIBUAKICTH pPyXy Tina. BigmoBigs mopatiTe B M/c
1 KM/rop.

72

(3 6anu) Y kaloT-KoMIaHii cymHa, AKe 3miii-
CHIOE MOPCBKY Iomopo:k y 250 KM, poaralioBa- ;
HUM rogmHHUK. CKiJIbKU KOJMBAHb 3OiHMCHUTH 80 léO ¢
MasATHUK TFOJMHHHKA 34 Yac IIOJOPOXKi, AKIIO

mepiox ¥oro KosmBaHb Hopisuioe 0,5 ¢, a cepen- Puc. 1

HS MIBUAKICTH pyxy cyaHa — 10 m/c?

(3 6anu) Typucrt imioB ripchbKOIO CTEXKKOIO, PYXalUWCh 3i IIBUIKICTIO
2 KM/TOf, a IOTiM ITOBEPHYBCA 0 MiCIsT CBOI'O CTAPTY, PYyXAalOuuch 3i IIBUI-
KicTtio 6 KM/rom. SIkoio OyJyia cepemgHsA IBUAKICTH PYyXy TYpHCTA HA BCHOMY
HIIAXY?

13

(4 6anu) BukopucToByoun AaHiI puc. 2, BU3HaUTe, uyepes3 AKUHA Yac 3yCTpi-
HYThCA aBTOMOOiJIi.

-100 =50 0 50
vy=20 M/c vs=54 KM/TOxI
Puc. 2

14. (4 6anu) Ha puc. 3 HaBemeHo rpadik IIBUIKO- Av, wm/ron

CTi pyXy aBToMo00insA. BusHauTe MaKCUMAJIbLHY ’

MIBUAKICTH PyXy aBTOMOOiJIA Ta BECh IIIJIAX, IO 100

BiH mO0JIAB. 50 / \
\

15. (5 6anis) ABromobinp momosas 400 kM. Bimowmo, 0 \, >
[0 IIepPIIy IIOJIOBMHY BCHOI'O Yacy PyXy BiH py- 056 1 1,5 2t xB
xaBed 3i mBuaKicTio 90 KM/roj, a 3a IpPyry mo- Puc.3

nc.

JIOBUHY Yacy pyxy mpoixas 175 kM. dKoro Oysia
MIBUJKICTh PYXy aBTOMOOLJA Ha APYTiil mijisH-
i masaxy? BusHaure cepenHio IMIBUAKICTE PyXy
aBTOMODiIA Ha BCbOMY ILIAXY. PyxX aBTOMOOI-
JIsT HA 000X OiJsHKaX BBasKalTe PiBHOMipHUM.

3eipme auwii 6i0no06idi 3 HagedeHumu Hanpukinyi nidpyynuka. Ilosnaume 3a-
80aHHA, AKI 86U BUKOHAJU NPABULBLHO, | noaivimv cymy 6anis. Ilomim yw cymy
nodinime nHa mpu. Odepicane yucao gidnogidamume pi6HI0 BAUUX HABLAJbHUX
docszHenb.

TpenyBaJbHiI TECTOBI 3aBHAHHSA 3 KOMII'IOTEPHOIO IE€PEBipPKOIO BU
3HAWIeTe Ha eJEeKTPOHHOMY OCBiTHHROMY pecypci «IHTepaKTmBHe Ha-
BUYAHHS».
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OCMOAPOM Ha eKBaTopi

IIpaxTuuHo BCi TeXHiUHI HOBUHKH, M0 3’ IBUJIUCSA 3a OCTAHHI CTO POKiB,
CTBOPEHO 3a TAKOI0 cXeMoio: eman 1 — yyeni 6i0kpusaomsv HOBULL e(erxm
(asuwe); eman 2 — ixcenepu-gaxisyi cmeopwwomsv npucmpiii (npuarad ),
0is AKo0z0 O0a3yemvbcs HA BUKOPUCMAHHI 8i0Kpumozo epexmy (Asuwia).

TakuM YMHOM, iHXXKeHepHU-MeXaHiKM IPAaIIoI0Th HaJ, CTBOPEHHAM HO-
BUX, YIOCKOHAJEHUX aBTOMOOIJiB i BepcTaTiB, iHKEHePU-ONITUKU — (O-
ToalapaTiB i TeJIECKOIIiB, iHKeHEPU-eJIeKTPUKN — aKyMYJIATOPIB i eyek-
TPOMOTOPIB TOIITO.

IIpounTaBIliy €eHIUKJIONEAUYHI CTOPIHKY B IbOMY IIiAPYYHUKY, BU II€-
PEKOHaeTecs B TOMY, IO iHKeHepPOBi moTpiOHi 3HAHHSA He TiJIbKU 31 cBoel
CIIEI[iaJIbHOCTI — BiH Mae HMIMPOKO 3aCTOCOBYBATU BiJOMOCTI 3 iHIITUX Ha-
YKOBUX TajIy3ei.

ik Hagani KNHYTN KaMiHb,
a6o Yomy kocmogpomm 6yayloTb no6a13y eKkBaTopa

Binpmricts sxkuTeniB 3eMii ragku He MalOTh, AK YJIAIITOBAHI paKeTu
¥ KocMmiuHi craHIii, ame maliske BciM Bimomo, II[o KOCcMOC — Iie aysKe Oa- _ -
raTo BUTPAT. 3HAIOTh IIPO Ie I iHKeHepu — KOHCTPYKTOPH pakeT. I o6
3MEHIINTH, HAIPHUKJ 1 Ha
= IIpaBJIeHHA BaHTAXKiB Ha
HaMararThCa )
BCiIaKi He

i

- B s 3 . 3
KocmiuHi kopabni BuBogutume Ha opoity
~ pakeTa-HoCin <<LI,V|K;19_H-4Z>£ ﬁ.r.':’g':_ .
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EHuuKnoneguyHa cTopiHka

KoHcTpyKTOpH pakeT HameBHe Ho0pe 3HAJU (PiduKy, amKe BUPIiIIMIN
«TIOJIETIIIUTHA » CTAPT KOCMiUHOTO KOopabJid, BUKOPUCTOBYIOUN AK Kapycesb
3emiio. I ock ak. Bigomo, 110 3eMysa o0epTaeThCsa HAaBKOJIO CBOEI OCi, IIpu
IIbOMY 3PO3YMiJI0, 1[0 HAWUIIIBUIIIIE 00ePTAIOTHCSA TEPUTOPii HABKOJO €K-
BaTopa. 3amyCcKaouud paKeTy 3 eKBaTopa, 3a iHIINX OJHAKOBUX YMOB Ha
op0OiTy MOKHA «3aKMHYTH» mpubamnsHo Ha 20 % O6iabille KOPUCHOTO BaH-
raxky. Tomy, HaIpuUKJIag, KOCMOAPOM EBPOMEHChKOTO KOCMiUHOTO areHT-
ctBa — Kocmozxpom Kypy — pos-
mimmenuit y ®panmnysskiit I Biami,
Oe3mocepeHBO OOy €KBaTOpAa.
A 110 % pobutu TUM KpaiHam, AKi
po3TallloBaHi B cepegHixX IUPOTax,
HampuKJaag YKpaimi?

Maii:xe 20 poKiB TOMYy ImOUYaBCs : o _ Exeamop

TPaHIIO3HUN MiKHAPOAHUI TIPO- \ ~ WAnkaHmapa
eKT 3a yUacTiO YKpAalHU, IO OTPH-
maB Has3By «Ci-JIoHu» (y mepexJia-
oi 3 amraiticbkkoi — «MopchKuit
crapr»). Im)KeHepm BupimwuIn:
AKIITO KpaiHW HEe MAIOTh CYyXOmiJib-
HOI TepuTopii Ha eKBaTopi, CJIixg
3OifiCHIOBATH 3amycKu pakxer i3 Micue po3ralwyBaHHA 6pa3nibCbKOro
MOPCHKOI IOBepxHi. fIK e 10 Kocmoppomy AskaHTapa
izero Oyso peasizoBaHO?

3po3yMijso, IO AJIA PO3MiIleH-
HS KOCMOIPOMY TMOTPiOHA 3HAUHA TEPUTOPiA, TPAKTHUUYHO ITiJWM IITyY-
HU# ocTpiB. Ha mjacts, mogiOHi «0CcTpoBM» BiKe OyJIM CTBOPEHi, IompaBaa
3 iHIIIOI0 MEeTO00, — IIe ILJIaBYyYi maaTdopMu AJaA BUAOOYTKY Ha(TH 3i mHAa
mopiB. fIK pakxera-mociii y mpoekTi «Ci-JIoHu» Gysia BUKOpHCTaHa yKpa-
iHChKa pakera «3eHiT» — OJHA 3 HAMKpAIIUX y CBiTi. ¥ paMKax IIPOEKTY
OyJi0 3aiticaeno 36 mMycKiB.

VYxpaiuceki daxiBmi of-
HOYacHO 3 yuyacTio B «Mop-
CBKOMY CTapTi» IIpaioBaIn
B CHiJIBHOMY YKPaiHCBKO-
OpPasUIBCHhKOMY ITPOEKTi 3i
CTBOPEHHSA ITYCKOBOTO Maii-
JaHYMKa Ha KOCMOAPOMi
Anxkanrapa (2a niBgui Bpa-
suiaii, 300 KM 10 eKBaTopa).
I 3HOBY «pPOABMHKOIO» IIPO-
eKTy 3 YKpalHCbKOI'0o OOKY
Oysma pakera-aociii. Ilboro
pasy — «llukioH-4».

PakeTn-Hocii yKpaiHCbKOro BUPOGHNMLTBA

www.e-ranok.com.ua



Pozgin 2. MEXAHIYHUW PYX

B Tewvn pedepartis i nosigomneHb

10.
11.
12.

EBoutonia npuaagiB At BUMipIOBaHHS Yacy.

Cmocobu Bimmiky uacy. Kamenmapi.

HapgmBunaki moraru cBiry.

Pexopau mBUAKOCTI cepen sKUBUX iCTOT i cepels TeXHIUHUX
npuctpoiB. IlopiBHAHHS.

IcTopisa pexopaiB MBUAKOCTI HA cyaHAX.

IcTopisa pexopaiB MBUAKOCTI HA aBTOMOOLISAX.

Axum Oyze TpaHCIOPT MaitOyTHHOTO.

Ykpaina — KocMmiuHa geprxaBa.

MapciazncbKka HayKoBa JabopaTopis: mapcoxin «K’ropiociTi».
Komera YypiomoBa — I'epacumeHKo.

OGepTaJbHUI PYX Y IPUPOAi I TexXHiIi.

Poab masgTHUKA Y BUBUeHHI (i3MUHUX BJIaCTUBOCTEH 3eMJIi.

B Temu eKcnepyuMeHTaNbHUX BOCHiIAXKEHb

98

BuwmiproBanHA uacy peakIii JroguHU.

BusHaueHHs cepeHBOI IIIBUAKOCTI PyXY JIOAUHU MiJ yac
OPOTYJISAHKH.

BusnaueHHs cepeaHBOI IIIBUAKOCTI IIOJILOTY M’ SUa.
ITo6ynoBa rpadikis MexaHiuHOTO PyXy HaIepoBOTO JiTauKa
Ta BUBHAUEHHS CePEeIHbOI IMIIBUAKOCTI MOTO PYyXYy.
KonuBanbHi mpoiiecu B »KUBiii IpupoOIi.

KonusanbHi mporecu B TexHiri.

KonupanbHi mpoiiecu B HeXKUBIHM IPUPOIi.
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PO3AUI 3

B3AEMOAIA TIN. CUNIA

Bu BmieTe BMMiptoBaTK macy Tina, a HaBumMTeca
BMMIpIOBaTX NOro Bary

Bu po3ymieTe, Wo pyxy Tina 3aBaxa€ cuna tepTs,
a bygeTe 3HaTWU, YOMY CUNa TEPTA CMPUYMHAE PYX Tina

Bu 3Ha€Te, Wo anAa Toro, Wob cTtaTy HeEBAaroMmnM, Ciiig ONUHUTUACA
B KOCMiYHOMY KOpabni, a ii3HAETECD, fIK CTaTV HEBAaroMu1M,
He BUXOAAYN 3 KIMHATU

Bu 6aumnu, Ak nogrHa nigHiMaeTbca B HE60 Ha NOBITPAHIN Ky,
a 3MOXeTe po3paxyBaTi PO3Mipu Kyni, AKa nigHime B NoBiTpA
came Bac

B 3HaeTe, Wo prbK NaBatoTb, a Ai3HAETECH, YOMY i AK NSlaBae
NigBOAHWI YOBEH

www.e-ranok.com.ua
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YACTUHA I. CUNTIA. BUAWN CAN

§ 14. ABULLLE IHEPLYI

ABTOMOGIiNb MUUTb Joporoto, y Hebi nitae nTax, Kyna Ana 60yniHry KOTUTbCA Mo AOPIKLU.
3aBAAKN YOMy TPUBAE KOXeH i3 umx pyxiB? Um icHye AKacb MpuUMHa X BUHWUKHEHHA?
Yn noTpibHe B3arani wWocb, Wob niagTpumyBaTh pyx? Yomy LIBUAKICTb PYXy OAHUX Tin
3MIHIOETHCA, A IHWNX — 3aNMLIAETbCA He3MiHHOW0? Cnpobyemo BiANOBICTA Ha Lii 3annTaHHs.

[
L n HGPEKOHYGMOCH B TOMY, WO TUla B3aEMOAIOTb

Y moBCAKAEHHOMY KHUTTI MU IIOCTiiHO MAaEMO CIIpaBy 3 PiSHUMU BU-
mamu nii ogHumx Tiam Ha iHmii. o6 BiguwmHUTH ABepi, MU AieMO Ha HHUX
PYKOIO; 3aBAAKU Aii HOrM M’AY JETUTHL Yy BOPOTA; Cifaroouu HaA CTijIelnb, MU
IieMo Ha HBOTO.

Boagnouac, BigumHAOUYM ABEpi, MU BiguyBaeMo IXHIO Aif0 Ha PyKy; Oid
M’siua Ha HOT'Y 0COOJIMBO BifuyTHA, AKIIO MU I'paeMo y (GpyTO0J OOCOHIK; mis
CTiJIBIIA He M03BOJsE HaAM ymacTu Ha miggory. Tobro dis 3as8x#cdu € é3aemo-
diero: axuo o0ne mino die Ha dpyze, mo it Opyze mino die Ha nepwe (puc. 14.1).

)

IIpogedimv docaid. Crossum 3 TOBapUIIIEM
Ha CKeHlTaxX, IMOTATHITH 3a MOTY3KY, SAKY
BiH TpuMaTtuMe B pyKax. XTO 3 Bac IOYHE
pyxaruca? IIpokomeHnTyiiTe pesyabTaT JI0-
caimy sa puc. 14.2.

3’AcoByemo, 3a AKMX YMOB TiNo
nepebyBa€ B cTaHi CNOKOIO

M’sau, AU JeKUTh Ha Iiga03i, mepedy-
Puc. 14.2. [lin 338XV € B3aeMo- Bae B craHi cmokoro. OgHAaK BapTO IITOBX-

. ’ .
ni€lo: XT0 6 He TATHYB 32 MOTY3KY, HYTH M'A4Y PYKOIO — 1 CTaH CIIOKOIO IIOpY-
pyxaTUMyTbCA | XAOMUMK, | AiBUNHKA MIUTHCA: BHACIIOK B3a€MOMii 3 PYKOI M Y
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§ 14. fiBuwe iHepuii

Puc. 14.3. M'siu nepebyBae Puc. 14.4. /lioctpa nepebyBae  Puc. 14.5. |3 XUTTEBOro JOCBI-
B CTaHi CNOKOI0, OCKiNbKuK AiA B CTaHi CNOKOI0, OCKiNbKu Aisa [y 3HAEMO: L6 Bi30OK pyxaBcsA
3emni CKoMMNeHCoBaHa Ai€o 3emni CKoMMNeHCoBaHa fi€o 3 HE3MIHHOIO LUBUAKICTIO, XTOCb
nignoru niasicy Ma€E NOro LUTOBXaTun

oYHe PyX. A UM B3aeMOJisAB M’AY i3 YMMOCH J0 I[bOro? 3BHUUAIIHO, Tak. Bu
nobOpe 3HaeTe, IO BCi Tija, AKi mepeOyBaioTh mOOJIM3Y 3€MJIi, BBAEMOIIIOTH
i3 Heo. I AKIO «yCyHYyTH» IIAJIOTY, TO MHiA Oi€l0 mpUTATAHHA SeMJi M’a4
Bimpasy mouHe pyxaTtucdA. A mepeOyBae BiH y cTaHi CIIOKOIO TOMY, IO Oid
3emJii Ha M’AY CKOMIIEHCOBaHAa (3piBHOBasKeHA) Ai€I0 IIiIJIOTH.

Tino nepebysae 6 cmari cnokow, KW 0il HA Hb020 IHWUX MIiJ CKOMNEH-
cosani (puc. 14.3, 14.4).

LdisHaeMocs, 3a AKX YMOB Ti/l0 pyXa€TbCA PiBHOMIPHO NPAMONiHIlHO

ITonan 2500 pokiB ToMy maBHBOTpENbKUI Gisocod Apucmomenwv, pos-
MipKOBYIOUM IIPO IPUYMHU PYXY TiJ, AiA1I0B HAUeOTO IPAaBUJIBHOTO 3 TOUKU
30py JKHTTEBOTO JOCBiAy, ajie XMOHOTO 3 MOMIAAY (PiBMKM BUCHOBKY: IJIS
OiATpuMyBaHHA PyXy Tijga moTpiOHA mocTiiiHA Aid Ha HBOTO iHIIMNX TiJ
(puc. 14.5). Ane mampukinmi XVI cr. BumaTHuii itamificekuit yuennit Iani-
aeo Tanineit, IPOBIBIIM JOCJiAW 3i CKOUYBAHHAM KYJIbOK IIOXWJINM JKOJIO-
O0oM Ta 3mificHUBINM YsA8HUlL excnepumenm”™ (puc. 14.6), BusHAuUMB, 110 imel
Apucroresnia He MOXKYTh IPAaBUJIbHO HMOACHUTU MPUUYUHU PYXY TiJI.

o> 0-0- o> 0> 0> 0>

U = const v = const

Puc. 14.6. YaBHun ekcnepumeHT lanines. Konm Kynbka CKOUyeTbcA *O0n060M YHI3, BOHa Habupae
WBMAKICTb; KON 3aKOUYETHCS BrOPY, CMOBIMIbHIOE CBill pyx. [anineil NocTaBuB 3anuTaHHs: «fK byne
pyXaTucs KyfibKa FOPU3OHTANIbHVM IAflEHbKUM XKOJIOOOM, KOMM PyXy HIiUOro He 3aBaaTnme?».
Bignosigb 6yna HecnofiBaHOM: KyJibKa PyXaTMMeTbCA 3 HE3MIHHO LBMAKICTIO AK 3aBFOAHO AOBrO

* EKCIepuMeHT, IO HOPOBOAUTBLCA y BUIVIANLI MIpKyBaHb, y (QisWIli HABUBAIOTL YAEHUM
excnepumeHmoM. YABHI €KCIepUMEHTH [JaloTh 3MOr'y OOI'DYHTOBYBATH 3AO0TajKU, IO
MiTBEPIKYIOTHCA 200 CIIPOCTOBYIOTHCS ITOJABIITNMY PeaJbHUMU eKCIIePUMEeHTaMU.
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3ailicHIMO YSIBHUI €KCIEPUMEHT i MM. YABITH XJOMUNKA, IKUHA MUUTH
IIOBJKEJIE3HOI0 TOPU30HTAJIBHOI0 KOB3aHKOIO (puc. 14.7). fIkio itoro HixTo He
IITOBXAa€ i He TArHe, TO, AK IIiJKa3ye HAaIll JOCBiJ, YPeITi-pemiT BiH Mae 3y-
nuHuTHCA. Ilpu MbOMY 4Yac pPyxy XJIOmuYuWKa Oyae 3aJieskaTH BijJ 30BHIITHiX
yMOB. SIKIIO, HAIPUKJAL, Ha JbOAY € HAMEeP3JUU CHITr, TO XJIOMUYUK IIpoime
auie 2—3 M; AKINO Jig riageHbKui, He € Mekero i 20 M; a AKINO XJIOIYUK
CcTaHe Ha KOB3aHU, BiH MOXKe «IIPOJIETITU» M COTHIO METPiB.

PosmiproByemo nmasi. YaBiTh, 1110 «raJpMyBaHHA» HEMAa€e 30BCiM, a XJIOM-
YMK He 3a3Ha€ JKOMHOI il 330BHi. ¥ IIbOMY BUOAAKY YABHUN XJONUYNK KOB3a-
TUME 3 He3MIHHOW WeudKicmio ysIBHOIO KOB3aHKOIO AK 3a8200H0 008z0. Ilpu
oMYy aifg 3eMJyii Ta mis KOB3aHKHU, SKa He A€ XJIOMYUKOBI «IIPOBAJIUTUCST,
3PiBHOBAXKYIOTH (KOMIEHCYIOTH) OfHA ONHY.

YMmoBa pyxy Tijia 3 HE3MiHHOIO IIBUIKICTIO BiZjoMa B MexXaHIIi K 3aKOH
iHepii:

Tino pyxaetbca piBHOMipHO NPAMONiHINHO abo nepebyBae B CTaHi CMOKO NyLle
TO[i, KO/ Ha HbOro He AiloTb iHWi Tina abo Aii iHWKX Tin CKOMMEHCOBaHI.

[ J
L 3HannoMmnmocs 3 iHepui€lo

disuune sBuUIlle 30epiraHHSA TiJIOM CTaHy CIIOKOIO ab0 pPiBHOMIipHOTO
IPAMOJIiHITHOTO PyXy HAa3WBAIOTh iHepuyicio (Bix sat. inertia — HeEPYyXOMiCTh,
0e3miAIbHICTD).

IHepuia — e ABuLe 36epiraHHA WBUAKOCTI Pyxy Tina 3a BiACyTHOCTI abo CKOM-
NEeHCOBAHOCTI Ail Ha HbOro iHWWX Tif.

Y disuni pyx mina 3a ideanvHux ymos (Koau Ha mino 308cim He Oitomb
iHwi mina) Ha3uearmMs PyxXoM 3a iHepIi€ro.

Y peasbHOCTI HEMOYKJINBO CTBOPUTH YMOBH, 3a IKMX Oid iHIINX TiJ Bim-
cytua. Tomy B IOBCAKIEHHI PyXOM 3a iHepIlieio BBAJKAIOTh BUIIAAKU, KOJIU
Oig Ha Tijgo iHMIMX TiJd € moBOJIL cIabKoro i Mo moMiTHOI 3MiHM INIBHAKOCTI
CBOT'O PYXY TiJIO IPOXOAUTH 3HAUHUU IIIxX (puc. 14.8).

Puc. 14.7. Yn 3ynnHNTLCA XSIOMYKK, Puc. 14.8. KoB3aHHA Wwanbw no nbogy nicns
AKLLO HilLo He 3aBaXaTuMe NOoro pyxoBi? yAapy KNOYKOI MOXHa BBaxaTul pyXom
3a iHepuielo
102

www.e-ranok.com.ua




§ 14. fiBuwe iHepuii

B Cnocrtepiraemo pesynbrat pfii ogHoro
Tina Ha iHwWwe

A Ak Oyme pyxaTucs Tijo, Ha sAKe IiIOTb
igmi tina, i g Oig He € CKOMIIEHCOBAHOIO?
Hanpuknan, ax pyxarumeTrbcs Oiabapz-
Ha KyJd, HAa gKy HaJiTae iHma Kymas, i il
yaap HiumM He KOMIIeHCyeTbcsa? Sk Oynme
pyxaTtucsa TArapellb, IITO0 BUCUTL HA HUT-
mi, AKINO HUTKY mepepisatu i mia 3emuri
He Oyne spiBHOBaskeHa nieio HuTKu? o
Oyne, sIKIIO, PyXalOuuCh Ha BeJIOCUIENi, BU
npunuHeTe obepraTy IemaJti i Bamia mia He
CKOMIIEHCY€ OIip PYyXy BesjocuIena 3 GOKY @ pyc, 14.9. binbapaHi Ky”ni BHacni-

IOpOru Ta iHIIUX Tija? JIOK 3iTKHEHHS 3MiHIOI0Tb LIBUAKO-
Y mumx Ta OaraThoxX iHIIMX BUMNAAKAX CTi CBOTO PyXy AK 3@ 3HAUEHHAM,
mina 3miHO0OMbL WEUJKicmb €8020 PYXY: TaK i 32 HaNpPAMKOM

OiIbAPAHI KYJIi IOJIeTATH ¥ PisHi O0KU 3 pis-
HUMU mMBUAKocTAMU (puc. 14.9); Tarapems
IouHe MmajaTy 3 AefaJji OiJIbIIo MIBUIKI-
CTIO; BU Ha BEJIOCUIIE/Ii CTaHETE PyXaTUCA
TNOBiJIbHIiIIE 1 BPEIITi-peIT 3yInHUTEC.
Omxe, MOKHA 3pOOUTHU BHUCHOBOK: AKUW,0 0il HA Mil0 IHWUX MiJ He CKOM-
neHcos8aHi, mo mino 3MiHIOE WBUJKICMb C8020 PYXY 34 3HAYEHHSAM YU HA-
NPAMKOM a60 00HOLACHO 34 3HAYEHHAM i HANPAMKOM™.

Nip6uBaemo nigcymkun

* Tino pyxaeTbcsaA PiBHOMIpHO mpsaMoJIiHifiHO abo mepebyBae B cTaHi CIIO-

KOIO JIMIIe TOXi, KOJIX Ha HBOI'O He AiIoTh iHImi Tisa abo mil immmx Tix

CKOMIIEHCOBAaHi.

Imepria — me aABulle 30epiraHHA IMIBUAKOCTI PyXy Tijla 3a BiACyTHOCTL
a00 CKOMIIEHCOBAHOCTi mil Ha HBOr'O 1IHIIMUX TiJ.

Armo mii Ha Tijgo iHIIMX TiJg He CKOMIIEHCOBaHi, TO TiJIO 3MiHIOE IIBUI-
KiCcThb CBOrO PyXy 3a 3HAUEHHSM UM HAIIPAMKOM a00 3a 3HAUEHHAM 1 HAIIPAM-
KOM OJHOYACHO.

KoHTponbHi 3anuTaHHA

1. Hasexits mpukjaamu B3aemMofmii Tij. 2. 3a AKMX YMOB Tijio mepeOyBae
Yy CTaHi CIOKOI0? PyXaeThCs PiBHOMipHO mpsamoJiHiiino? 3. K pyxaeTbhcs
Tijlo, AKIIO HA HBOT'O He MifoTh iHImi Tina? 4. [laiiTe o3HaueHHS iHepILii.
5. IITo BimOyBaeThcA 3 TijOM, KOJU Aii HA HBOTO iHINIMUX TiJ HE CKOMIIEH-
coBaui?

3ayBaKuMoO, IO BHACJIJOK B3aeMOZii Tijsia MOXKYTh He TiJIbKM 3MiHUTU IIBUAKICTH CBO-
ro pyxy, a i medopmyBaTucs, To6TO 3MiHUTH cBOi poadmipu Ta (opmy. Horaamwimie mpo
nmedopMmarrito Tis Bu gisHaerech y § 19.
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BnpaBa N2 14

1. Bu cugure Ha cTinbli — i Bu, i cTijenpb mepebyBarTh y CTaHI CIIOKOIO
BigHocHO 3emuti. fIki Tisa girors Ha crijmens? Ha Bac? IIlo Bu Moikere
cKasaTH mpo Iri aii?

2. IloBiTpsua OyJsabballKa CILJIMBA€ B 03epi 3 He3MiHHOIO ImBuAKicTio. 1o
noie Ha Oyasbamky? Uu OyAayTh 1i Ail cKOMIIEHCOBAHUMU ?
3a AKuUX yMOB BidoK (muB. puc. 14.5) pyxaeTbcs piBHOMipHO MpPAMOJIi-
HiliHO? 30iJbINIye MIBUAKICTh PyXy? 3MEHIITY€E HIBUAKICTD PYyXy?

Yu MoKHA PyX OiMbApAHOI KYJBKH IIicjasa yaapy BBasKaTH PyXoM 3a
inepiiero? ITosicHITH CBOIO IYMKY.

5. ¥V KocMiuHOMY IIPOCTOPi HEMAE BiJ YOTO BiAINTOBXHYTHUCH, ajie KOCMiUHI
PaKeTH YCHINITHO TaM JIiTal0Th, 3MiHIOIOUHU IMBUAKICTH CBOTO Pyxy. Bin
YOT'0 «BiAIITOBXYIOTHCSI» PAKeTHU, 11100 3MiHUTH MIBUIKICTh CBOTO PYXy?

6. HanumriTe KopoTKuii TBip Ha Temy «Milt mocBinm, aKuil migTBepaKye
B3aeMOJiio Tiji» (11e Mmoske OyTu HaBiTh Bipia!). OdopmTe TBIip Ha OKpe-
MOMY apKyIIri, moaasiiu ¢GoTo abo MaJTIOHKH.

7. IlogaiiTe B Kijorpamax i 3amumIiTh y CTaHZaPTHOMY BUTJIALL TaKi Macu
Tia: a) 5,3 T; 6) 0,25 1; 8) 4700 r; r) 150 11.

® 8. IleperssiHbTE BiEOPOHK. ¥ SKHX CIOMKETaX PyX MYJbTUILIIKAIIMHIX
l repoiB MOJKHA BBasKaTH PyxoMm 3a iHepirieo? I1oAcHITH CBOIO TYMKY.

EKcnepmmeHTaane 3aBAaHHA

«Peaxmuenuil pyx». 3pilficHITH yABHUI eKCIepUMEHT. YdABiTh, IO BWH,
pyxaiounch Ha CKEHTi, KNHYJU B HAOPAMKY, MIPOTUJIEKHOMY HAIIPAMKY
BAIIIOTO PYXY, BasKKe Tijo. fIK amMiHuThCA mBUAKicTh Bammoro pyxy? Ilo
BiOymeThcA B pasi, AKINO BU KMHETE TijJI0 B HAIIPSAMKY BaIllOTO PyXy? mep-
MeHAUKYIAPHO A0 HANPAMKY Pyxy? fKIIO € MOKJINBiCTh, IIepeBipTe Bariri
BizmoBizAi peanbHUM eKcriepuMeHTOM. [le MokHA 3acTocyBaTu (abo BiKe 3a-
CTOCOBYIOTH) CIIOCTEpPErKyBaHi apuima?

i ®disuka i TexHika B YKpaiHi

Mwukona MwukonanoBuu boronw6oB (1909-1992) — Buaat-
HUI Gi3uK i maTeMaTK XX CT., akageMmik, 3aCHOBHUK HayKOBUX
WKiN 3 HeniHIMHOT MexaHiKN Ta TeopeTuyHoi ¢i3nKy; nobyaysas
TEOopIilo HAAMIMHHOCTI Ta HAaAMPOBIAHOCTI.

Yke B 13 pOKiB 1Oro 3HaHHS MaTeMaTUKN N i3NKN MOXKHa
6yN10 NOPIBHATU 3 MOBHMM YHIBEPCUTETCHKUM Kypcom. Y 19 po-
KiB BiH 3aXMCTMB KaHAWAATCbKY AmcepTauito, a B 21 pik oTpu-
MaB HayKOBWI CTYMiHb JOKTOpa MaTemMaTukn 6e3 3axucty Au-
cepTauii.

Y 1913-1950 pp. Mukona MukonanoBuu xuB i npautoBas y Knesi. M. M. boronto6os
6yB 3aCHOBHUKOM i AUPeKTOpOoM IHCTUTYTY TeopeTuuHoi ¢isukn AH Ykpaitu (Kuis). Lien
iHCTUTYT 3apa3 HOCUTb NOro iM'A.

B Akagemii Hayk YKpaiHu 3acHoBaHO mpemito imeHi M. M. boronto6oBa.
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§ 15. IHEPTHICTb TU1A. MACA

3rapaiiTe: Ha 3ynuHUi BY 3axoauTe B aBTOOYC. YCi Micua 3ailHATI, AeAKi nacaXunpu CToATb.
[iBepi 3aumHALTbLCA, aBTOOYC Pi3KO MOYMHAE PYX, i BM MycuTe AOKMACTW 3ycwnb, Wob He
BMacTu. HacTynHa 3ynnMHKa — i B/ 3HOBY 3MyLUEHi YinaATMCA 3a MOPYYHI, afke aBTOOYyC
3yMUHMBCA HAATO Pi3Ko. YoMy LIOCh «LITOBXAE» Bac yrnepes um Hasaa? Y ubomy naparpadi v
Li3HaEeTeCh, Yyepes AKy BNacTUBICTb Gi3NYHMX TiN BM BiAXUNAETECA Ha3af, KON TPAHCMOPTHUIA
3acib Habupae WBNZKOCTI, | BNepes — Y MOMEHT MOoro pi3koi 3ynuHKm (aue. puc. 15.1).

LisHaemocs, Wo Take iHepPTHICTb

HameBHo, KoXeH 3 Bac rpaB y «KBaua». 3rajaiiTe MHTb, KOJIH BaM
OyJio TIOTPiOHO Pi3KO 3MiHHUTHM HAIPAMOK ab0 MIIBUAKICTH CBOTO PyXy: 3y-
OUHUTHUCS, PO3irHaTHCA, MOBEePHYTU BOIK. UM BUXOAMJIO y Bac 3pOoOUTHU Iie
MuTTEBO? 3BMUarHO & Hi! Bu smymieni Oyim 3a Korock udimaaTucsa, poou-
TU [0 3yNWHKMN KiJibKa 3aiBUX KPOKiB, BUTpadyaTu NeAKUN Yac Ha PO3TiH
TOTIIO.

Posrisuemo mie nmpukiaazn. Komu Bu rpaere
Ha ypoIii piskyapTypu 3 M’aueM, BaM, MaOyTh,
3IAEThCA, IO M’AY, YAAaPUBIIHNCHL 00 IIimJory,
B Ty caMy MHUTBL Bifckakye Big Hei. Ajye Ha-
cupaB/i e He Tak. SIKIIo choTorpadpyBaTu pyx
M’AYa B PEKUMI HIIBUAKICHOI ()OTOBHOMKMU, TO
mobauymMo, II[0 BJacHe yap M’sida o0 IIimJory
TpuBae mesakuu uac (puc. 15.2).

Vsaraai xKomHe Tijlo He MOMKe 3MiHUTH
MIBUIKICTH CBOTO PyXy MHUTTEBO. KaKyTb, 10
BCi Tijla «UMHATH OMip» 3MiHi IIBUAKOCTI CBOTO
pyxy. ¥ Gisumi Taky BJIacTHBICTH TiJ HaswBa-
I0Tb iHepmmuicmio.

)

Puc. 15.1. lMicnAa Toro Ak Bi3ok
3YMUHMBCA, KYOUKM NEBHUIA Yac
IHepTHICTb — BNACTMBICTb Tina, AKa nmonArae  MPOAOBXYIOTb PyX. Y He Harapye
B TOMY, LLIO ANA 3MIHW WBUAKOCTI PyXy Tina BHa-  oov UEV AOCTIA PIKY 3ynuRKY
CNiloK B3aeMoii NoTpibeH yvac. asTobyca?

57
N

Puc. 15.2. CxemaTryHe 306parkeHHA yaapy m'aya ob nignory: nicna Toro Ak M'ay, pyxalouncb
i3 NeBHOIO WBUAKICTIO (a), TOPKHYBCA Nignoru (6), BiH CNOLWYETHLCA, 3yNUHAYMNCD (8), MOTIM
HabyBae 3BMYalHOT GopmMM, MOCTYNOBO Habmpatoum WBKAKICTD (2), @ BXKe NOTIM BifCKaKye
Big nignoru (0)
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Puc. 15.3. [Ipogedims 0ocnio 3a onu-
com pucyHka. Tino nigsilleHe Ha TOH-
Kill HATLI, 3HK3Y A0 TiNa NpuB'A3aHa
Taka cama HuUTKa (a).

AKLLO 3a HUTKY, MPKB'A3aHy [0 Tina
3HM3Y, TATTM NOBINbHO, TO BpeLTi-
peLT NopBeTbCA HWUTKa, NpUB’A3aHa
3Bepxy (6).

AKLLO HUTKY, NP1B'A3aHy A0 Tina
3HM3Y, Pi3KO CMUKHYTW, TO MOPBeTbCA
TiNIbKM BOHa — Yepes iHepTHICTb TiNno
He BCTUIHe 3a Yac prBKa HabpaTun
MOMITHY WIBUAKICTb i pO3ipBaTV HATKY,
npuB’'A3aHy 3Bepxy (8)

IneprHicTh TiNla BUABJISAETHCA TOMi, KOJM MM HaMara€Mocs S3MiHUTH
MIBUAKICTD #toro pyxy (auB. puc. 15.1-15.3).

naGMO O3HayeHHA mMacm Tina

Yracaimok Tiei camoi mil omHi Tijla 3MiHIOIOTH MIBUAKICTH CBOTO PYyXY
IOCUTDH IIIBUAKO, iHIII — HabaraTo moBinbHiImme. Hampukiam, 1mo6 3a momo-
MOT'OI0 BeceJsl HaJaTu IIeBHOI ITBUIAKOCTI JIerKi# Oaigapiii, moTpibHO Habara-
TO MEHIIIe Yacy, HidK IJA HaJZaHHS Tiel caMoi IIBUAKOCTI BasKKOMY UYOBHY.
Y TakoMy BUIIAAKY KaKyTh, IO YOBEH iHepMHiwluil 3a OanrgapKy.

IneprHicTh Tin XapaKTepudyeTbea (PiBMUYHOIO BEJIMUMHOI — Macow. Yum
0iIBIIIOIO € Maca Tijia, TUM OiJIbIlle Yacy IMOTPiOHO IJIsd 3MiHU IIBUAKOCTI HIOT0
PyXy BHACJIiIOK Tiel camoi mii.

I Maca Tina — ue ¢i3ryHa BENMUMHA, AKa € MiPOIO iIHEPTHOCTI TiNna.
Macy Tina mosmadaroTh cuMBoaoM m. Odunuusa macu 6 CI — Kimorpam:
[m]=xr.
OKpimM Kijmorpama BHUKOPHCTOBYIOTH TAKOXK 1HIIIL OUHUIII Macu, HAIIPU-
KJanx mouHna (1), epam (v), miaiepam (Mr):

17=1000&r=1-10% kr
1r=0,001xr
1Mr=0,000 001 &r

Maca — ue o0Ha 3 ocHosHuXx o0unuyb CI, Tomy aad Hel icHye eTaJIOH.

MixxHapomgHUI eTaJIoH Kijorpama O6yB cTBopenuii y 1880 p.*; itoro Bu-
KOPHCTOBYIOTEH i 3apa3. BiH ABJse co00I0 IIMIiHAP, BUTOTOBJIEHUN 3i CIIIaBYy
minatuHu i ipugiro (puc. 15.4). Maca nuaiagpa — pieno 1 Kisorpam.

% . . ..
CrmouaTKy 3a eTaJIoOH Kijiorpama 0ysja0 IPUAHSATO 1 J1 YMCTOI BOAM 3a TeMIIepaTypu OJIU3bKO
+4 °C. Aune Takuii eTasioH 6yB Ay:Ke HE3PYUHUM, a TOJIOBHE — HEJOCTATHHO TOUHWM.
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§ 15. InepTHicTb Tina. Maca

& 39 Mmm

39 MM

a

Puc. 15.4. Mi>HapogHWiA eTanoH Kinorpama: a — po3mipu; 6 — ymoBU 36epiraHHa

MixxmapogHuii eTajoH Kijslorpama s0epiraerbes y @Ppanii, y MixkHapoz-
HOMY OIOpO Mip i Bar, poarammoBanomy B M. CeBp (mepeamictsa Ilapu:xa). Era-
JIOH JicTalOTh 31 CXOBHIIlA He YAaCTillle HixK oguH pas3 Ha 15 pokis. B Vkpaimi,
B Hamionanbmomy HaykoBomy IeHTpi «MeTtpoJoris» (M. Xapkis), 36epiraeTb-

cA TOUHA KOIIisd IIbOT'0 €TaJIOHAa.

Bumiproemo macy Tina 3BaKyBaHHAM
Bynb-ake ¢isuune Tijo Kpim iHepTHOCTI
Ma€ TAaKOXK BJACTHUBICTb IMPUTATATHUCS [0 iHIIIUX
TiJI BaBOAKU 2pasimauiiiniil 83aemodii™. Ik Bu
BXKe, MOYKJIUBO, 340TafajiiCh, MIpow zpasima-
uitiHoi eracmugocmi misa TaKOXK € Mmaca.
Came Ha rpasBiTamiiiHiii eracmusocmi min
0asyemvca HAUNOWUPEeHIWULL cnocib eumipio-
B8AHHs MACU, IKUM KOPUCTYIOTHCA B IIO0OyTi, —
3eaxcysarnnsa (puc. 15.5): yum Oinvworn € maca
mina, mum cuavHiule 60HO npumszyemuvcs 00
3emsi W TOMY CUJbHiIlle THCHE Ha IIAJbKHU Te-
pesiB abo Ha Baru.
JlokanmHinme 3 BUMIipOBaAaHHAM MAacu TiJ
3BaAYKYBAHHAM BU O3HAOMUTECh Y XOIi BUKO-
HaHHA JlabopaTopHOi pobotu N 6.

n [isHaemocA npo iHwWin cnoci6
BUMiplOBaHHA Macu

Macy Tinm MoOKHaA TaKOX BUMIpATH, T'PYHTY-

ounch Ha iHepTHi# BiacTuBocTi mux Tin. Ilo-

CTaBUMO Ha IVIaJIeHbKY MOPU30OHTAJBHY IIOBEPXHIO

Puc. 15.5. 3BaxxyBaHHA — Hal-
JaBHILLWI | HANNOLWKVPEHIWNI
cnoci6 BUMiptoBaHHA Macu Tin

* . . s . o .
HeTaJII:HlIlIe 3 I'PaBl1TaIlll1MHOIO B3A€EMOJAIEI0 B OBHAMOMUTECH Yy XO0/1 BUBUEHHSA § 20.
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Puc. 15.6. OnHaKoBI 3a Macoto Bi3KM yepes fito
NPY>XNH HabyayTb OAHAKOBYX 3@ 3HAYEHHAM
LWBUAKOCTEN

R
N

Asbhiy

Puc. 15.7. Pi3Hi 3a macoto Bi3Ku yepes gito
NPYXX1UH HabYAYTb PI3HMX 3@ 3HAYEHHAM
LWBUAKOCTEN

IBa BiBdKM 3i cTucHyTMMU npy:KmHamm (puc. 15.6, a). Posnpamisiouuncs,
OPY:KMHU HAZaAyTh BisKaM II€BHOI ITBUIKOCTI.

Ao Biskm HAOyAyTh OJHAKOBUX IIIBUIKOCTEH i, BiAIOBigHO, mpoO-
iTyTh OO0 3YyIMHKMN OZHAKOBY BiJcTaHb, TO BOHM € OJHAKOBHMM 3a MAacol

(puc. 15.6, 6).

dAxiro ogmu i3 BisKiB, HanpuKaan Bisox 2, Habyae MeHIOL IIBUAKOCTI i,
BiAmoOBigHO, IIpoime MeHINy BifcTaHb, TO BiH Mae 6inmbmry macy (puc. 15.7).
Ilpu 1mpoMy B CKiJNbKHK pasiB IMIBUAKICTH pyxy, HabyTa BiskoMm 2, Oyme MeH-
III0I0 BiJ IIBUAKOCTI PyXy, HaOyToi BiskoM I, y CTiJIBKM K pasiB Maca Biska 2

OinmbIria 3a Macy Biska I:

my _ Y1
- b
m; Uy
ne my; i m, — Macu Bi3KiB; v; 1 Uy — IIBHUJIKOCTi pyxy, AKUX HaOy/JIu Bi3KU

BHACJiJOK B3aeMOii.

OpepsxaHa piBHICTH M03BOJISIE BUSHAUNTH BiJHOIIIEHHSA Mac Tijg, AKi B3a-
€MOIil0OTh, 3a BUMIPpAHUMEN HIBUAKOCTAMU PYXiB, AKUX HaAOyBalOThb Tija
BHACJiZIOK 1iel B3aemomii. fAKImo K mpum I[bOMy Maca OTHOTO 3 Tij (HAIpwu-
KJaj, m;) BifjoMa, TO MOKHa BU3HAUUTU Macy APYroro Tiia (mz):

— Y

Uy

Ha mepmwmit morsisg, cmoci® BuMipioBaHHS Mac, IO T'PYHTYEThCA HA
iHEPTHOCTI TiJI, HEe € 3PDyUYHUM, aJie BiH €IUHUN, AKIIO TijJia HEMOMKJNUBO 3Ba-

KUTH

%

¥V rakux BUMagKax y (GopMysay IIiJCTaBIAIOTL He HAOYTI TimaMu MIBUIKOCTI PyXy, a 3MiHY

MIBUAKOCTI PyXy KOKHOT'O Tijia BHACIIJOK B3aEMO/ii.
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§ 15. InepTHicTb Tina. Maca

Nig6buBaemo nigcymkun

IzepTHicTh Tima — Ie BJIACTHUBICTH Tija, AKA HOJATae B TOMY, IO IJA

3MiHM IIBUAKOCTI PyXy Tija BHACJiZOK B3aeMojii moTpibeH uac.

Maca tinma (m) — me ¢pismuna BeamuuHa, IKa € Mipoio iHEPTHOI Ta I'paBi-
rTariifimoi BiaactuBocTelt Tisa. Onmuuna macu B CI — ximorpam (1 Kr).

Macy Tina MoKHa BUSHAUUTH 3BasKyBaHHAM (11eil cmocib I'pyHTYeThCS Ha
TOMY, III0 Maca € Mipo rpaBiTamiiiHol BJIACTHUBOCTI Tijia), a TaKOK MOPiBHIO-
I0UM 3MiHM IIBUAKOCTEll PYXy TiJl YHACJHiZOK B3aeMogii (et croci6 sacHoBa-
HUU Ha TOMY, III0 Maca € Miporo iHepTHOCTi Tisia).

KoHTponbHi 3annuTaHHA

1.

HagepgiTes mpukanu, ki cBiguaTh Ipo Te, IO AJA 3MiHU INBUIKOCTI

pyxy Tina morpiben uac. 2. JlaliTe osHaueHHs iHepTHOCTi. 3. fIKi BJac-
TUBOCTI Tijla XapaKTepu3yThCcsa Horo macor? 4. HassiTe, oguHMIIO Macu
B CI. 5. Onunrites Tijgo, sske € eramonom macu B CI. 6. HasBits cmocobu
BUMipioBaHHA Macu Tija. Ha akiif BiacTuBOCTI Tijla I'PYHTYETHCA KOXKEH
3 HUX?

BnpaBa N2 15

1.

2,

11106 06’ixaTu mepelrkoay, Boiil aBTo0yca MOBEPHYB IPAaBOPyY. ¥ AKUM
0iK BimIXmaAThbCA maca:kupu aBTodoyca?

Maca ckanaaku i3 cokom craHoBuTh 340 r 270 mr. BusHaure macy Ha-
JIUTOTO B CKJISHKY COKY, AKIIO BiloMO, 110 Maca MOPOKHBOI CKJISHKU
mopiBHIOE 150 © 530 M.

I3 woBHa Mmacoio 180 kr, Axkuii mepedyBaB y CIOKOI, 3iCKOUYUB XJOTUUK.
IIBugkicTs pyxy xJgonumka cranoBmyia 4 m/c. BusHaure macy xJaomym-
Ka, SIKIIO YoBeH HaOyB mBuUAKocTi 1 m/c.

ITpubsm3HO TOJOBUMHA AOPOKHBO-TPAHCIOPTHUX IIPUTOM BiOYyBaETH-
cA 3 BUHU mimroxofiB. SIKi MipKyBaHHS Bu HaBeJaw 0 CBOIM TOBapwu-
maM, 1106 mepeKoHATHW IX 3aBKAW NOTPUMYBATUCH IIPABUJ ITOPOIK-
HBOTO PYyXy?

Ha siBifi manblili 3piBHOBaYKEHUX TEPE3iB JIEKUTH TiJIo, Macy AKOro He-
00xXigHO BUMipATH, a Ha mpaBiii — Taki BaskKwu: aBa mo 20 r, mo ogHOMY
BaskKy 5 i 100 r i mo ogaomy BaskkKy 10, 20 i 200 mr. Busnaure macy
Tijia Ta momabiTe ii B rpamax.

3rajaiiTe Ipo YUINEHHS KOBAP ABOMA CIIoco0aMu: BUOMBAHHAM IIUJIY Ta
BUTPYUIYBAHHAM PisKuMU 3Maxamu. Ha aKkiii B1acTuBOCTI Tij 6a3yi0Th-
cd i 1Ba crrocobu? YuM BOHU PiBHATHCA 3 TOUKU 30PY QisuKm?

CBiT TBapuH € HaA3BUYAWHO pidHOMaHiTHUM. BubepiTh 1y BCcix yuHiB
KJIacy KiJbKa Ipyn TBapuH (HanpukJajl, ITaxu, pudu, KoMaxu, cCcaBIli
TOIIO) i, CKOPMCTABIINCh AONATKOBMMMU IsKepejaaMu iHdopmaririi, mig-
TOTYHTE TOBiJOMJIEHHA IIPO «PEKOPACMEHIB» 3a Macol0 cepel BUOPaHUX
TpyIL.
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8.

9.

EKcnepmmeHTaane 3aBAaHHA

ITonmaiiTe B Kimorpamax taki macu Tin: a) 5,3 T; 6) 0,25 1; B) 4700 13
r) 150 r.

ITopgatiTe B rpamax Taki macu Tin: a) 5 kr 230 r; 6) 270 r 840 wmr;
B) 56 T 91 wmr.

«Tepesu enacHopyy». 3pobiTh Tepesu, BUKOPUCTABIIY YUYHIBCHKY JIIHIAKY,
JBa MJACTUKOBI CTaKAHUYWKY, HUTKM (JUB. PUCYHOK). 3a Ba’KKU Bi3bMiThb
pisHi MmoHeTu (iXHi Macu mofaHO B Ta0JUIli). 3a HOIOMOI'0OI0 BUT'OTOBJIEHUX
BaMU Tepes3iB BU3HAUTE MacCy KiJbKOX HEBEJUKUX TiJ.

Homiman |, o o | 5% |10 k. |25 k. |50 x.
MOHETHN

Hilaen 15 | 1,8 | 43 | 1,7 | 2,9 | 4,2
MOHETH, I

i JIABOPATOPHA POBOTA N° 6

Tema. BumiptoBaHHA Mac Tin cnocobom 3Ba)KyBaHHs.

MeTa: HaBUMTMCA NpPaLOBaTX 3 BaXKiIbHMMY Tepe3aMun Ta BU3HaYaTy 3a IXHbOK [OMOMO-
roto Macwu Tin.

O6nagHaHHA: BaxiNbHi Tepesn; Habip BaXKiB; ABa Tina ANs 3Ba)KyBaHHA; ABi OAHAKOBI
CKNIAHKW: OfHa NOPOXHA, Apyra — 3 BOJOI0.

BKA3IBKM 0O POBOTU

MigroToBKa A0 eKCnepyMeHTy

VYBarKHO mpounTaiiTe MpaBUJa 3BajKyBaHH.

1.

110

Ilpasuna 36axyeanns
Tepesu cTaBaATh Imepen co00I0, IPABOPYY Bil HUX PO3TAIIIOBYIOTH
dbyTaap is BaKKaMu.
Yuni, B AKUX OPOBigHA pyKa JiBa, QyTaap PO3TAIIOBYIOTH JIiBOPYY.
BigmosigHo caimg umHUTH W maJi.
o mouaTKy 3BasKyBaHHsS HeOOXiTHO 3PiBHOBaKUTU TepeswU.
Haezadyemo! Jlna 3piBHOBasKeHHA Tepel3iB Ha JIETITY IMAJbKY CJif
TMOKJIACTU CMYJKKHU IIamepy.
3BasKyBaHe TiJIO aKypaTHO KJIAAyTh Ha JiBY INAJbKy Tepesis.
Bamku BuiiMaioTh i3 (QyTiasgpa cIeliaJbHUM IIiHIIETOM i KJIagyThb
Ha IIpaBy IIAJbKY TepesiB.
ITounHatoTs, 3Ba’KyBaHHA 3 BasKKa, Maca sSKOro OJIM3bKA O Macu
3BaKyBaHOro Tija. SKII0O BUABUTKLCS, II[0 Maca I[LOr0 BaKKa € 0iJib-
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JlabopaTopHa poboTta N2 6

11010, Hi’K Maca TiJjia, BasKOK CTaBJIATH Ha #oro micre y ¢yriapi,
a Ha IIpaBy INAJbKy TepesiB KJAAyTh BaKOK MeHINOI mMacu. SIKIo
Maca BajKKa HEIOCTAaTHA AJA 3PiBHOBajKYBaHHS TepesiB, MOAAIOTh
BajKKM MEHIIIOI Macu JOTH, AOKU OyAe AOCATHYTO PiBHOBATH.

6. 3piBHOBasKUBIIIN TEpPe3U, BU3HAUAIOTH 3arajbHy Macy BaKKiB Ha
mIajbIlli i 3a JOIIOMOroOI0 MiHIETa KJIAAYTh iX y (QyTaap.

7. 3akiHUMBINYN 3Ba’KyBaHHSA, IIE€PEBipPAIOTh, UM BCi BaKKU ITOKJIAIEHO
y yTiaAp i UM KOXKeH i3 HMX € Ha NMPU3HAUeHOMY [JId HbOT'O MicCITi.
Hazadyemo! Ha manbKu TepesiB He MOMKHA KJACTU BOJIOTI, OpPYIHI,
rapadJi Tiza, HaaIWMBaTU PiAVMHU; MOPOIIKHU CJIi HACUIIATU HA apKyII,
3PiBHOBAKUBINU IIepe] MM Tepe3u PasoM 3 apKyIIeM.

EkcnepumeHT
Cysopo dompumyiimecsv iHcmpykuyii 3 6eanexku (dus. opsay niOpyLHUKA).
1. HiTKO moTpuMylouuCch IIPaBUJ 3Ba'KyBaHHS, BUMipaiiTe Mmacy:
a) 3aIPOIIOHOBAHUX IBOX TiJ;
0) MMOPOKHBOI CKJIAHKN;
B) CKJISHKH 3 BOZOIO.
2. PesynbraTi 3BasKyBaHbL 3aHECITH A0 TaOJIMIIi.

Howmep 3BaKyBaHe Hab6ip BaskkiB Maca Tina
IOCIIiay TijI0 Ha IIaJbIli mg, T

OnpauioBaHHA pe3ynbTaTiB eKCNepuMeHTYy

Busnaute Mmacy BoAU B CKJSAHII AK PiSHUITIO MacU CKJISHKH 3 BOJIOIO i Macu
TMOPOKHBOI CKISTHKH.

AHanis eKcnepuMeHTy Ta 11Oro pesynbrariB

3po0biTh BUCHOBOK, Y AKOMY 3a3HauTe: 1) AKYy (PisUUYHY BeJIUUYUHY i 3a LOIIO-
MOT'OIO SIKOTO IIPUJIAAY BU BUMipIoBaan; 2) AKi YNHHUKY BIJIMHYJIU Ha TOU-
HiCTb BUMipIOBaHb; 3) Macy AKOIO0 Tijia BUMipAHO 3 Hai01JIBIIT00 TOUHICTIO.

TBopue 3aBAaHHA

Buwmipsaiite macy morerku. Illo ciix 3pobutu, 11106 orpuMaT AKHAWTOUHI-
it pesyabrar?

3aBpaHHA «i3 3ipouKolo»

BBaskxarouu, 110 a0bcoJiroTHA MOXMOKA BUMIipIOBAaHHS MACH Iif| 4ac 3BaXKy-
BaHHA Ha HaBYAJbHUX TepedaX gopiBHIoe Am=0,02 r, 3anunriTe pe3yib-
TaTV BUMipIOBAaHHS Mac 3aIIPOIIOHOBAHUX TiJI Y BUTJISAMI:

m=my*Am.
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§ 16. T'YCTUHA. OAUHNLI T'YCTUHM

Mu YacTo BXMBAEMO BMPA3UN «NETKUIA, MOB MOBITPA» ab0 «BaXKKWI, K CBUHeLb». Afe um
3Ha€Te BY, WO MOBITPA BCepeAMHi, CKa)Kimo, cynepmapKkeTy mMa€ macy noHag 5000 kr?
MigHATVM BaHTa)K Takol Macy He nogyka€ 1 cunad. HaTomicTb CBMHUEBUIN TArapeub ANA
BYAKW NIerko nigHiMe HaBiTb ManioK. ToX HaBefeHi BUpa3n € XmbHumn? 3'scyemo, B YoMy
TYT piy.
n 3nincHI0EMO AeAKi BUMipIOBaHHA Ta BUKOHYEMO PO3paxXyHKMN
Ha puc. 16.1 Bu OaumTe aBa CYIiJbHI CBUHIIEBL
OpycKkmu pisHoro o6’emy. Maca mux OpPYyCKiB TexX
€ pisHoio. Harre 3aBgaHHs — 3HAUTU 8i0HOULEHHA
macu KoicHozo Opycka 00 1020 06°emy, TOOTO BU-
BHAUUTH MacCy CEUHUi0 ob’emom 1 cm3.
1) BumipsaiiTe m[OBKUHY, IIIUPUHY, BUCOTY
OpyckiB Ta o6umcaiTe ixHi 06’emu (V) i V)).
2) Busnaure macy Ko:xkHOro Opycka (m; i my,)
(puc. 16.2). Tepesu mepebyBaOThL y piBHOBAa3i,
OTiKe, CJiJl OOUMCIUTH Macy BaKKiB.
3) BusmauTe BigHOIIIEHHA Macu KOYKHOI'0 Opyc-

. m, . m L

Ka 710 fioro 06’emy (—~ i —2), To6TO AisHAaliTecs,
1 2

SIKOIO € Maca CBUHITIO 00’eMoM 1 ¢M® 11 KOKHOTO

3 OpycKiB.
ChooxiBaemocsi, III0 BU BCe 3POOMJIN IIPABUJIBHO
i myis 000X OPYCKiB oTpuMaJI OJHAKOBL pe3yIbTaTH:

m, m r
—L1l=_2 =11,3—.

Puc. 16.1. [lsa cB/HLEBI Vi TV, cM

6pycKi, 306pasxeHi B HaTy- Omxe, MU BUSIBUJIM, 1[0 Maca CBUHIIO 00’€MOM

panbHy BENNYNHY

1 cm® gopismioe 11,3 1.

Puc. 16.2. BumiptoBaHHA Mac CBUHLEBUX OPYCKiB, 306parkeHUx Ha puc. 16.1
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§ 16. lyctuHa. OanHWLi rycTUHN

? fx Bu BBaskaeTe, uM 3MiHMBCA 0 OTPUMAHUIT HaMU Pe3yJabTaT, AKOU AJIa
eKCIIEPUMEHTY B3sJM CYIiJbHI CBUHIEBI Opycku BABiui Oijbimoi macu?
SKimo 6 3aMiHUBCS, TO B CKiJIBKU pasiB?

E [laemMo O3HaYeHHA FYCTUIHN pevyoBUHU

Mu mpoBesir BUMipIOBaHHS Ta PO3PAXYHKU IJIA TiJI, BUTOTOBJIEHUX 3i
CBUHITIO. SIKIMO IJIsT eKCIePUMEHTY B3ATU CYI[iJIbHI Tijsa, BUTOTOBJEHi 3 iH-
1101 PeYOBMHU, HAIIPUKJA 3 aJIlOMiHil0, TO 3HOBY OJIEP:KUMO PiBHi pe3ynb-
TaTU, aJjie B)Ke iHMIi, HiK y mociimi 3i cBuHIIEM. BimHolmeHHa macu TiJja
Io #oro ob’eMy — XapaKTepUCTHKA He Tijla, a PeUYOBMHU, 3 SIKOI IIe TiJo
BUrOoTOBJEeHO. 110 BeIMUMHY Ha3WBAIOTh 2YCMUHOI PEeYOBUHU.

F'ycTnHa peuoBMHUM — Ue i3vyHa BeNMUMHA, KA XapaKTepusye pPeyoBUHY
i JOPIBHIOE BIOHOLIEHHIO Macy CYUiNbHOrO Tina, BArOTOBAEHOrO 3 L€l peyoBuHN,
[o o6'emy uboro Tina:

pzv’

Ie p («po»)— rycTmHa pedvoBMHU; m — Maca Tina; V — ob6’em Tina (06’em,
3aHATUN PEUYOBUHOIO).

Y CI oguHuIieo Macu € KijiorpaM, a OGUHHUIIEI0 00’eMy — MeTp KyOiuHuii,
TOMYy 00uHuus eycmunu 8 CI — kimorpam Ha MeTp KyOiuHUIL:

KT
lp]==
M
3aCTOCOBYIOTh TAaKOMK ONUHUITI0 TYCTHUHU
zpam Ha canmumemp kybivnuii (r/cm3). OnuHUT- 12 20,001 =
i 'YCTHUHU KijorpaM Ha MeTp KyOiuHUii i rpam M° v’
Ha CaHTUMeTpP KyOiuHMiI moB’sA3aHi cHiBBimHO- r KD
IIeHHAM: 1—-=1000—-
1—= 1.1000r =0,001— . - B
M 100 cm-100cm-100 cm cM

MopiBHIOEMO FyCTUHMN PiSHMX PEYOBUH

T'ycTuHu pedoBMH MOMKYTH CYTTEBO BiApisHATHMCS ofnHA Bim oxmoi. Came
TOMY TiJia, OJHAKOBI 3a pOo3MipoM, aJjie BUTOTOBJEHI 3 Pi3HHUX peuoBUH, OY-
IyTh MaTu pisHy Macy. HaBememo KijsibKa IIpUKJIAaIiB.

Kybuku ma puc. 16.3. 3006paskeni B HaTypabHy Beanuuny. O6’eM KOXKHO-
ro Kybuka gopiBHIOe 1 cM3, Macu KyOUKiB 3a3HadeHi Ha PUCYHKY.

02r 09r 13r 193r

Kopok Nin CBuHeLb 3onoTo

Puc. 16.3. [yCTUHN peyOBVH € Pi3HMMU, TOMY, HE3BaXKaloun Ha Te Lo NOAAHI PEYOBMHM 3aIMaloTb
oaHaKkoBuin 06’em (1 cm3), ixHi MacK CyTTEBO Pi3HATbCA
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Ilepmuit KyOMK BUTOTOBJEHUII 3 KOpPOKa. I'ycTMHA KOpPOKAa CTAHOBUTH

T

3
CM

T'ycruna awomy mopisuioe 0,9

0,2 — IIe O3Hauae, 10 Maca Kopoka o6’emom 1 cm® mopisuioe 0,2 T.

r

3
CM

OT3Ke, Maca Jbomy o6’emoMm 1 cM3 mo-

pisaI0E 0,9 T.

r . .
FYCTHHa CBHHIIIO CTaHOBUTH 11,3 3 TOMY CyIlJIbHE CBHHIIEBE T1JI0
CM

o6’emom 1 cm® mae macy 11,3 r.

? Cxopucrasinchk puc. 16.3, misHaiiTech I'yCTHHY 30JI0TA. 3a TAOIUI[AMU
TYCTHH JIesIKUX pedoBUH (nuB. c. 249 migpyuyHMKa) BU3HAUTE Macy KyOu-
ka o6’emoM 1 cm3, BUTOTOBJIEHOrO 3 JATYHi.

n 3’AcoBYEMO, Bifj AKMX YNHHUKIB 3aN1€XNTb ryCTUHa Pe4YOBMHU

I'yemuna cymmeso 3anexcumsv 6i0 azpezammozo
cmany i memnepamypu peLoOBUHU.

SIKIo0 pevoBMHA B3MiHIOE CBill arperaTHU
cTaH abo0 TeMmeparypy, 11 maca 3aluULAEMbCA
He3MiHHOW, OCKiJIbKU KiJBbKiCTh YaCcTHUHOK (MO-
JIeKyJ, aToMiB) i Maca KOKHOI 3 HUX He 3Mi-
HIOIOTBCA. A OT 00°€M peuoBUHU 3MIHIOEMbCA,
OCKIJIBKM BMIiHIOETBCS CEpPeIHs BiJcCTaHb MilK
JaCcTUHKaMU.

Tak, y pasi mepexony PeYOBHHHU 3 PiIKOI0
CTaHy B ra3oIOofiOHUI I'yCTHHA PEUOBUHU 3MEH-

Puc 16.4. BiactaHb Mixk MoseKy- IIYETHCSA, OCKIJIBKM uYepe3 30iJIbIIIeHHS cepemn-
Namu Pif1HM HabaraTo MeHLWa, HBOI BificTaHi MiK yacTUHKaMU 30iJbIITYETHCA
HiX BiICTaHb MiXX MONeKynamu 06’eM pedoBuHHU (puc. 16.4)

rasy 3i 306inbwennam memnepamypu cepegHA

BijcTaHb MijK YacTHHKAMU 30iJIbIITyeThCA, Bif-
HOBiAHO 30inbUULYyEMbCA 00’ €M PEUOBUHU 1 3MEH-
wyemovea il eycmuna. 1 HaBIaxkm, YUM HUIKYOIO
€ TeMmepaTypa PedYoBHWHU, THUM MEHIIi Mi)XMo-
JEeKYJIAPHI TPOMiKKI, TOOTO MEHIINM € 00’€M
pedoBuHH i GijbIno — ii ryctuHa’™,

Yunmoca o6umncnioBaTy rycTMHy Tina**, macy ta o6’em Tina

OpuuM 3i cmocobiB misHaTHCA, 3 AKOI PEUOBMHU CKJIALAETHCSA CYIliIbHE
TijIo, € O0UMCIeHHSA HOT0 T'YCTHUHHU, a IIOTIiM MOPiBHAHHS OAEPKAHOI0 Pe3yiIb-
Tary 3 gaHumMu Tabuauni ryctuH. [I]Jo6 susnawumu eycmuny mina, docums

BunaTkamMu € Bofa, 4aBYH i Aedki iHmri pedoBunu. Bojga, HampuKaazi, mig yac HarpiBaHHA
Big 0 °C mo 4 °C cBiii 06’eM 3MeHIITYE.

o 3BicHO, I'yCTUHA — Ile XapaKTEepPUCTUKA PEYOBUHU, ajie iHOAi I/ CKOpPOUeHHs 3amucy abo
3 iHMUX MipKyBaHb BUKOPHUCTBOBYIOTH TEPMiH «T'yCTHUHA Tija».
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§ 16. lyctuHa. OanHWLi rycTUHN

sumipamu iozo macy i o6’em ma BuUIHALUMU
gioHowenHs macu mina 00 iozo 00°emy.
Hanpukaan, aximo cyiigbaa girypka 06’eMom
V =0,001 m® mae macy m =8,9 Kr, TO T'yCTHHA
pPeUoOBUHM, 3 AKOI BOHA BUI'OTOBJIEHA, IOPiBHIOE:
m 8,9 Kr

KT
=—= =8900 —.
P vV  0,001m° Mo

3a TabiauIei0 TI'yCTUH BUABJIAEMO, Io ¢i-
rypKa BUTOTOBJIEHA 3 PEUOBUHU, AKA Ma€ TaKy
caMy T'yCTHHY, IO @ Mifgb (puc. 16.5).

Y HaBemeHux B maparpadgi mpukjgazax MU
posriIAmany CyILiJbHI OZHOPiZHI Tija, TOOGTO
Tijla, 1[0 He MAIOTh IOPOKHUH i CKJIaTaloThCA
3 ofHiel peuoBuHU (CBUHIEBI OpycKu, MigHa (i-
rypKa).

A oT AKII0 B Tigi € mOpo:KHMHH ab0 BOHO
CKJIAJAEThLCA 3 PiSHMX peuoBMH (HAIPUKJIAMI,
Kopabenb, GyTOOJLHUN M’SY, JIIOAWHA), TO TO-
BOPATD NPO CepedHI0 2YCMuHy miaa, Ky TaKoXK
00UYMCJIIOIOTE 3a (POPMYJIOIO:

e p— cepelHdA rycTmHA Tiga; V — ob’em Tina;
m — Maca Tija.

CepenHsa rycTHHA Tijla JIIOAUHYA, HAIPH-

KrI
KJaJ, CTAaHOBUTEL OJM3bKO 1000—3.
M
3Haroun 06’eM Tijsa Ta HOro rycTuHy (TycTu-

HY PEUYOBWHU, 3 IKOI BOHO BUTOTOBJIEHO, a6o ce-

m=28,9 Kr

V=0,001 m3

Puc. 16.5. [yctuHa pevoBunHwy,
3 AKOI BUrOTOBJIEHA CYLifIbHa
dirypka, ctaHoBuTb 8900 Kr/m>.
HarimoBipHilue, ¢pirypka suro-
TOBJIEHa 3 Mifi

m
PenHI0 T'YCTUHY TiJjia), MOKHA BU3HAUUTU MACY P= 74
. . m
tina 6e3 sBaskyBaHHA. CIpaBfi, AKIIO p=?, L, y-
p
To m=pV.
BiamosigHo, 3Haoum Macy Tijla Ta #oro ryc-
o o s m
TUHY, MOYKHA 3HAWTHU Horo ob’em: V =—.
p
Nig6buBaemo nigcymkun
T'yeruna peuoBunu — 1e pisuuHa BeJIUUYNHA, KA XapaKTepusye IMeBHY

PEYOBMHY Ta NOPiBHIOE BiTHOIIIEHHIO MACH CYI[iJILHOT'O Tijla, BUTOTOBJIE-

HOTO 3 IIiei peuwoBMHU, OO 00’eMy TiJja.

m
I'ycrury MokHA BUSHAUUTH 32 (GOPMYJIOIO P = v
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Opununero ryctuau B CI e kimorpam Ha Merp KyOGiunmit (kr/m%). Takox
BUKOPHUCTOBYIOTh OJMHUINI0 T'YCTUHHU I'PaM Ha CAHTUMeTp Kyb6iunuit (r/cmd).
IIi opmuuni nos’asani cuiBBigHomenHaAM: 1000 Kr / M =1r / em®.

3Haoun 00’eM Tija Ta HWOro TyCTHUHY, MOKHA B3HaWTHM MAacy Tija:
m=pV. BignoBigHO 3a BijoMHMH Macol0 Ta I'yCTHHOIO MOKHA 3HAWTU 00’eM

Tija: V=ﬂ.
p

KOHTpOsbHI 3annTaHHA

1. [TaliTe o3HaueHHA TI'yCTUHU pedyoBHHU. 2. SIKi BuMiproBaHHS HeoOXin-
HO 3IiMCHUTH, 11100 BU3HAUUTH TI'YCTUHY peuoBumHHN? 3. AKi ommuuiii ryc-
TUHU BU 3Haere? 4. Ik momaTw rycTMHY B IpaMaxX Ha CAHTUMETD KyOiu-
Huit (r/cm3), Ko BifoMe ii 3HaueHHA B Kijorpamax Ha MeTp KyGiuHUH
(xr/m3)? 5. Un 3ajeKUTh T'YCTMHA PEUYOBHMHU BijJ] TeMIepaTypu Ta arpe-
raTHOT'O CTaHy peuoBuHU? SIKIMO 3a€KUTh, TO aK? BigmoBigp mosicHiTSH.
6. SIk oOumcauTH Macy Tijia 3a #OTO T'yCTHMHOIO Ta 00’emom? 7. SIK Bu3Ha-
yuTH 00’eM Tijla, 3HAIOUU HOr0 I'yCTHHY Ta Macy?

BnpaBsa N2 16

1. ¥V nmunisapi mig mopirHeM MiCTHUThCA KHUCEHD.
Ilopmiers mOUYMHAIOTH OOYyCKATU (AUB. PHUCY-
HOK). SIK Ipu mpoMy 3MiHIOETBCA: a) Maca ragy?
0) 00’em rasy? B) ryctuHa rasy?

2. I'ycruna maatusu gopisaioe 21 500 kr/m3. koo
€ Maca miatTuEu 06’eMoM 1 M3? 06’emom 1 cm3?

3. 3HaueHHS AKOI BeJIWUYMHU MU HaCIpaBHi IMOPiB-
HIOEMO, KOJH TOBOPUMO: «JETKHil, MOB IIOBi-
TPs», «BAKKUNI, AK CBUHEIIL» ?

4. Y aKuX BUIIaJKaX MacHU TiJ OJHAKOBOTO 00’ €My
OyayTh piBHUMH?
OpnHa 3 IBOX OMHAKOBUX IIOCYAWH HAIIOBHEHA PIAKKUM MeIOM, Apyra —
ousriero. Maca Kol piguHu 6isbIna i B CKiTbKHM pasiB?
IBa KyOMKH MaioThb OZHAKOBY Macy. Ilepmmuii KyOMK BUTOTOBJIECHUM
3 OpPrCcKJIa, Apyruii — 3 ayda. O6’eM AKOro KyOMKa € MEHIIINM i B CKiJb-
Ku pasis?

EkcnepuimeHTanbHe 3aBAaHHA

«Xmo eycmiwuily. 3a MOKJIUBOCTI BU3HAUTE CEPEIHIO I'YCTUHY BJIACHOTO
Tijla, 3HaO4YM cBO0 Macy. OG’eM Tijia MOKHA 3HAWTU, BUMIPABIIN KiJb-
KicTh BOAM, IKY BU BUTICHSETE IIiJ Yyac 3aHypeHHA y BaHHy. Ilidkas3ka:
KpiM BaHHM BaM 3HAAO0JATHCS IOCYAUWHA Bimomoro ob’emy (KacTpy.Jid,
IJIACTUKOBA ILJIAMIKA TOIO) i TOMIiUHUK.
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i JIABOPATOPHA POBOTA Ne 7

Tema. Bu3HaueHHA ryCcTvH TBepZOro Tina Ta pPigvHu.

MeTa: BU3HaunTW rycTUHM NPOMNOHOBaHMX TBEPAUX TiN i pianHN.

O6nagHaHHA: Tepe3u 3 BaxkKaMu; NiHiKa; [OCNiAXKyBaHi TBepai Tina (aepes’aHumn 6pycoxk,
MeTaneBe TiNo Ha HUTL); MipHa MNOCYAUHA 3 BOAOI; CKNAHKA 3 JOCNIgXKYBaHO pi-
OVIHOIO; MOPOXHSA CKIIAHKA; NanepoBi CEPBETKM.

BKA3IBKM O POBOTHU

n MigrotoBKa A0 eKCNepruMeHTy

1.

2.

Ilepm HidK posmoyaTy BuUMiprOBaHHA, 3rajaiiTe:

1) popmyny, 3a AKOIHO OOUYHCIIOIOTH T'yCTHUHY;

2) mpunaanu, 3a JOIIOMOTOIO0 AKMX MOKHA BU3HAUUTHU 00’€M TBEPAOTO
Tija;

3) AK MpaBUJILHO 3HiMaTH HOKA3W MipHOI IIOCYAWHN;

4) mpaBuga poOOTHU 3 BaKiJIBPHUMU Tepe3aMu;

Buszaure Ta 3anunriTh miHy HDOMIJIKHM IMKAJK JIHIAKK Ta I[iHY HO-

OiIKM IITKaJM MipHOI IOCYIUHU.

u EkcnepumeHT
Cysopo dompumyiimecsy incmpykuii 3 6eanexu (0us. pop3ay nidpyuHUKa).
PesyabTaTu BUMipoBaHb i 00uMCIeHb 3aHOCHTE OO TAOJIMII.

1.

BuwmipsaiiTe moB:KuHY, IIIUPUHY Ta BUCOTY OpycKa 3a IOIOMOIOIO JIi-
Hitiku. O0UYmMCIiTh Horo o6’eM.

BumipsaiiTe macy 6pycka 3a JOIIOMOTOIO TepesiB.

BuwmipsaiiTe macy meTaJsieBoro Tijia 3a JOIIOMOI'OI0O TepesiB.
BuwmipsiiTe o6’em MeTaJsieBOro Tinma 3a
JOIIOMOT'0I0 MipHOI mocyamHU (IUB. pU-
cyHoK). Ilicaa mboro mepesuiiTe BOmy i3
MipHOI IIOCYIMHMN B TOPOYKHIO CKJISIHKY.
Busnaure macy Ta 00’eM gociimsKyBaHOL
pinmHMI:

BUMIipANTe Macy CKJIAHKM 3 JOCJIiJKYBAaHOIO PigUHOIO;

mepejuiTe PiguHY B MipHY HOCYAUHY Ta BUMIipATe 00’eM piguHM;
BUMIpANTe Macy MOPOKHBOI CKJIAHKN;

00UMCITITh Macy piguHU.

HocrimxyBane Maca 06’m V, T'ycruna p
Tijo abo pigwHa m, T CcM

3 PeuoBuna

r/cm3 Kr/M3

m Onpal.uosam-m pe3yanaTiB eKCnepumeHTy

1.
2.

BusnauTe rycTuHy peuyoBHMHU, 3 AKOI BUTOTOBJIEHUH OPYCOK.
BusmauTe ryctuny Merasny, 3 SKOr0O BUT'OTOBJIEHE MeTaJjleBe TiJIO.
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3. BusHauTe rycTUHY AOCJIiKYBaHOI PiaMHMN.

4. Kopucryiounch Tabauinamu rycTuH (c. 249), BusHauTe Ha3BU PEUO-
BUH, 3 AKX BUTOTOBJIEHI MOCJIi?KyBaHi Tijia, a TaKOXK HAa3BY [0-
CIiIKyBaHOI PiIWHU.

n AHanis ekcnepumeHTy Ta MOro pesynbrartiB

3po6iTh BUCHOBOK, y AKOMY 3asHauTe: 1) aKy (ismuHy BeJIUUYWHY i 3a
OIIOMOT'0I0 AKWX NPUJIATiB BU BuUMipioBaiu; 2) AKi pesyabTaTu OTPU-
Maan; 3) AKi YMHHUKHN MOIVIM BIIJIMHYTH HA TOUYHICTHL pPe3ysbTaTiB.

+ TBopqe 3aBAaHHA

3amIpomoOHyHTe CIOCO0M — TEeOPeTUYHUNA Ta
eKCIIepUMEeHTAJbHUI, 3a [IOIIOMOI0I SKUX
MOKHA BHAWTW Macy BOAU, IO BUJLJIETHCA
3 BiJIMBHOI MOCYOUHU (AUB. PUCYHOK), AKIITO

B Hel NOBiJIbHO 3aHYPUTH aJIOMiHieBUH KYy-
6uk 3 pebpom 3 cm.

§ 17. YYHUMOCA PO3B’A3YBATU 3AAAMI

Haragaemo, wo, 6epyyncb [0 po3B'A3yBaHHA 3afay i3 ¢i3uKK, nepw 3a Bce HeobXiaHO
YBaXHO KiflbKa pas3iB NpoynTaTi YMOBY 3afayi 1 yCBiZOMUTW, AKe caMe ABHLLE OMucaHo
B 3ajjaui, AKe TiNo po3rnagaetbcaA. Tob6To cnif BiATBOPWTU KapTWHY, AKY ONWCYE 3apauya,
a BXKe MOTiM PO3MoYMHaTK NOLWYK BiAMOBIA.

OTXe, yBaXXHO YMTAaEMO, AYMAEMO, po3B'A3yemo. CnpobyiTe croyaTky npawioBaTi camo-
CTiHO, a BXe NOTiM AVMBUTKCSA, Y/ BCE BY 3pOOUIM NPaBUIBHO.

3apaua 1. Cyninpunii kyouk iz pebpom 2 cm mae macy 20 r. 3 AKoOi
PEeUYOBUHU MOJKe OyTH BUTOTOBJICHUIN KYOUK?

Ananiz Qisuunol npobremu. [Ina BignoBini Ha 3anuTaHHA BUSHAYUMO I'yC-
TUHY PEUYOBUHU, 3 AKOI BUTOTOBJEHNI KyOMK, a MOTiM CKOPHCTAaEMOCS Tabam-
Iel0 TYCTUH. 3aJauy PO3B’sI3yBATHUMEMO B IIOJAHUX OJWHUIIIX.

Hano: Howyx mamemamuyunoi modeni. Po3g’s3anns.

= m
a=2 cm 3a o3HAYEHHAM TYCTUHH: P=— .
m=20 r %4

5 O6’eMm Ky0Oa 0OUMCIIIOIOTE 3a (hopmysior0: V = ad.
Sunaiimu: m m
p— ? Orsxe, Mmaemo: p=—=—-.
V a

HepeBipI/IMO OAWMHUIIIO, BUSHAYMNMO 3HAUYECHHA H_IyRaHOi

BEeJIMUUHU:
i3 20 20 T
= ; == 2,5 .
[p] 3 p 23 8 (CMS )
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§ 17. Yunmoca po3s'azyBaTu 3agadi

Ananiz pesyavmamy. 3 TaOAUII TYCTUH [AiSHAEMOCSH, IO TYCTUHY
2,5

3 Ma€ CKJIO.
CM

Bionogidv: KyOUK MOKe OyTH BUTOTOBJIECHUH 31 CKJIA.

3apaua 2. CBuHIEBa Kyasa o6’emom 60 cm® mae macy 0,565 xr. Busmau-
Te, CYIiJbHA I KYJS YW Mae€ IMOPOKHUHY. SIKIIO KyJid Mae IOPOKHUHY, TO
BU3HAUTEe 00’€M IIOPOKHUHU.

AHnanis @izuunoi npobremu. BuKoHAEMO TOACHIO-
BaJIbHUI PUCYHOK. SIKII0 06’°em cBuHIO (V) MeHIINiA
Big o6’emy Kyui (V,), TO KyJiad Mae NOPOKHUHY, 06’e€M

Arol gopisuoe: Vo, =V, V.
Busmauaioun o0’eM CBUHI[IO, BBa)KaTHMEMO, IO

Maca CBUHILIO JOPiBHIOE Maci Kymi: m. , =m, . CBunenp IloposxHUHA
T'yctuny cBUHITIO 3HAWAEeMO B TaOJIUI[I T'yCTHH.
Y mifi sagaui Kpale macy mojaTh B rpamax, o0’eM — y CaHTHUMeTpPax

KyOiYHUX, TYCTUHY — B rpaMax Ha CAaHTUMETD KyOiuHUIi.

Iano: Iowyx mamemamuyirnoi modeni. Po36's3aHHS.
V, =60 cm? 1. BussHaunMo 06’eM CBUHITIO.

m
mg, =0,565 Kr= 3a 03HAUeHHAM I'yCTHHH: P, = —>, ToMy V , =—2=.
=565T o Ve

- IlepeBipuMO OZWHUINIO, BU3HAYMMO UHCJIOBE 3HAUEH-
Pes =11,3— HA ITyKaHOI BeJIWYUHU:
oM r T CM3
: 3
» V.. |= = =cM°;
Suaumu: [Ves] r r ’
— 9
VHOP ° CM3
565 565
= =——=50cm’.

11,3 11,3

Amnanis pesyavmamis: V>V, , oT:Ke, Kylsd Mae IO-
POKHUHY.
2. BusHaunmo 00’eM TOPOKHUHN:

Viop =Vie = Ves =60 cm® —50 cu® =10 cm®.

Bidnoside: V, =10 cMS.

3apnava 3. CKiIbKM 3a/i3HMYHUX HUCTEepH MicTkicTio 25 M3 KoKHa IIO-
TpioHO AJyiA mepeBeseHHA 1080 T HadTH?

AHaniz @isuynoi npobremu. KinbKicTh I1mcTepH
MOKHAa 3HAWTH, MOAIIUBINY 3arajabHuil 00’em HapTU (V)
Ha MicTKicTh oxuiel nucrepuu (V).

3aragbpHuil 06’eM Ha(pTM BU3HAUMMO 3a ii Macowm Ta
ryctuHoio. I'yecTuHy Hadg T 3HaaeMO B TaGIUIIi I'YCTHUH.

3amauy posp’sadyBatumeMo B ommHuiax CI.
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Ilano: Iowyx mamemamuunol modeni. Posg’s3annsa. 3 o3Ha-
m=1080T= YeHHs I'yCTHHM BU3HAYMMO 3arajJbHUM 00’eM HadTH:
=1080 000 kr p=r 5 y="0
KT 4 p
p=800—- . . .
" Busnaummo 3arainbHy KiJIBKiCTH ITMCTEDH:
— 3 V
Vo=25 ™ N=—=E:VO=—m .
. Vo P P
Snaumu: IlepeBipuMO OZMHUIIO, BUSHAUMMO 3HAUEHHS IITyKaHOL
N —2? BEJIMYUHU:
1080 000
[N]=—F—=1; N==———— =54.
K 3 800-25
73 - M
M
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BnpaBa N2 17

1.

AHaniz pesyavmamis. KinbKicTh
B pe3yJabTaTi PO3pPaxXyHKiB, € I1IJTKOM

Bionosiov: N=>54.

IIACTEPH, OAepP:KaHa
peasbHOIO.

3 AKOTr0 MaTepiasy BUTOTOBJEHUMN TUTAUYUH KY-
ouK, 006’eM axoro mopisHIOE 250 cm®, a Mmaca —
110 r?

B aBT0oOyci B 6aK A MMAJIbHOT'O BMIiIIyETHCS
84 Kr gmsesibHOro maJjmBa. BuaHauTe MiCTKiCTh
b6axa. BimmoBigp momaiiTe B miTpax.

1 KOYKHOTO BUIAAKY 3HAWIITH 3HAUEHHA HeE-
Bimomoi disuunOi BesmuunuU (m, V abo p). 3Bep-
HiTH yBary Ha OSUHMUIII.

a) m=18 kr, V=0,02 m3;

6) m=140r, p=700 kr/m3;

B) V=10 M3, p=2,5 r/cm3.

Maca cpi6Hoi (irypku cranosuts 707 1, a ii 06’em mopisuioe 0,7 am3.
Busuaure, cyminbHa 1e ¢irypka um Mae IOPOKHUHY. BigmoBims 06-

TPYHTYHUTE.

006’eM sasrisEMuHOI MucTepHU HopiBHIOE 30 M3, CKiTbKM TOHH Ha(TH IIe-

peBese moTAr i3 50 TaKUX IUCTEPH?

ITo Ginpmre — maca BuuTena (GidKyJIbTYypU UM
Maca IIOBITpsA B CIOpT3aji, SKIO Maca BYMU-
Tead craHoBuTh 80 Kr, a po3Mipu crIopTsaay
20%x10x5 m? O06’eMoM, AKUH 3aiiMaEe B CIIOPT3aJIi
CIIOPTUBHUM iHBEHTap, 3BHEXTYITE.

Y MeH3YPKY 3 Bozoio (puc. 1) sanypusiz Merae-
BUU mMutiHAp Macow 675 r (puc. 2). 3 AKoi peyo-
BUHU MO’Ke OyTYU BUTOTOBJICHUH ITUIiHAP?

Puc. 1 Puc. 2
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§ 18. Cuna — mipa B3aemogii. lpadiuHe 306paxeHHA cun. [logaBaHHA cun

8. PosB’s:kiTh 3amauy 3, momany B § 17, inakie.
9. AurromiHieBui muiriaap macoi 1,35 Kr MOBHICTIO 3aHYPUJIN B IIOCYAUHY,
0 KpaiB HAaIIOBHEHY CIIMPTOM. Bu3HAaUTe Macy CIUPTY, IO BUJIUBCS.
10. HaBezits mpukJaagu B3aeMoOAil Tij, 3 AKOIO BM Ma€Te CIpaBy B I0OOyTi,
IIKOJIi, TiJ Yac 3aHATH CIIOPTOM ToIro. IKi 3MiHM mpu 1boMy BimbOyBa-
I0ThCS 3 Tigamu?

EKcnepmmeHTaane 3aBAaHHA

«Disuka Ha KyxHi». BusHaure rycTmHy cupoi
KapToILIi, CKOPUCTABIIINCH OGJafHAHHAM, 300pa-
JKeHUM Ha puc. 3.

MoskeTe BU3HAUUTH TaKOK I'YCTHUHY AeSIKUX iH-
mux oBouiB. Ilam’araiiTe: 1100 IpaBUJILHO BHU-
MipsTu 06’eM Tinma, HOro Ciain 3aHYPUTHU YV BOLY
TOBHICTIO.

§ 18. CUJIA — MIPA B3AEMOJII. TPA®IYHE
30BPAXEHHA CU. AOAABAHHA CUN

3 noHATTAM cunn B OYyKBasIbHOMY 3HAYeHHi MK 3YCTPIYAaEMOCA Ha KOXHOMY KpoLi.
Y nobyTi 3MicT cnoBa «cuna» M yTBOPEHMX Bif HbOTO «CWIay», «CUJIbHUA» MOB'A3aHUN
3 MOXJIMBOCTAMM NIIOANHW, TBAPVIHWN, MEXAHI3MY, 3 IHTEHCUBHICTIO NPOABY NPUPOAHNX ABULL,.
Mwn roBoprMO «HalCuMbHiLIa IIOANHAY, «CUa BOAi», «CUJIbHI MOYYTTAY, KCUJIbHUN MOPO3Y,
«CUJIbHUIA ABUTYH». A AKUI 3MICT BKNaAaloTb y NOHATTA «cuna» Qisnkn?

n HdisHaemMocs, WO O3HaAYa€ NOHATTA «cuna» y Pisndi

Yoxe 3agHavasocd, IO NPUYUHOI 3MIHU weudKocmi pyxy miaa € iozo
83aemolis 3 iHIIUMU TijmaMmwu.

106 TemicHUIT M’a4 HMOBEepHYBCA Ha OiK CyIepHHKAa, BU 0’€Te MO M’AUY
pakeTkKoro, aje i M’ssu «0’e» mo pakxerii. I1[06 3ynmuHUTHU BeJIOCUIIEN, B Ha-
THCKA€ETe Ha PYKOATKY BEJOCUIIETHOTO rajbMa i BoJHOUaC BiguyBaeTe, AK Py-
KOATKA THCHE Ha BAaIlli JOJIOHI.

3BepHITH yBary: B Oyab-IKOMY BUIIQAKY Pe3yJbTaT 3aJeKUTh BiJ TOTO,
HACKINbKU «CUAbHOW0» Oyde 83aemolis: CUIbHIIIE BIAPUTE O M’AYYy — M’AY
Habepe OigbITly MBHUAKICTL (puc. 18.1); cuiabHille HaTuCcHeTe HA rajbMa —
CKOpiIlle 3yIIMHUTHCS BEJIOCUTIE].

Miporo gii ogHOTO TijTa Ha iHIIE ciyrye (isuyHa BeJudmHA CUJA.

Cuina — ue i3nyHa BeNnMUUHa, AKa € MIpoK Aii OQHOro Tina Ha iHwe (Mipoto
B3a€EMOZIi Tin).
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Puc. 18.1. Jopocnuin TeHicnct
30aTHUI 3MYCUTK M'AY IeTITN

3i WBMAKICTIO PyXy CNOPTMBHOIO
aBTOMOOINA (a); MasnoK He MoXe
CUJIbHO BAAPWTU NO M'AYY, TOMY
HafAa€ oMy fOCUTb HEBETMKOT
WBUAKOCTI pyxy (6)

Puc. 18.2. LLlo6 BaXkKuin aBTOMO-
6inb (a) mir posirHaTucs Tak camo
LWBWAKO, AK NIErKNI moToumKn (6),
Ha aBTOMOGifNb Cif yCTaHOBUTM
MOTY>KHILLWA ABUFYH

122

Cuny 3asBuuail mosHaualTh cuMBoJoM F. Odu-

Huys cuau 6 CI — HBIOTOH (Ha3BaHa TaK Ha
yecTb Icaaka HbioToHA):
[F]=H.

1 H OJopisnioe cuni, aka, ditoyu Ha mino
macoro 1 Kr npomsieom 1 ¢, 3minoe weudxicmy
KI'-M

2

Yuwm OijsbIa cujia Ta YMM BOHA IOBIIIE BOHA
nIie Ha TiJIO, TUM IIOMITHIiIIIE 3MiHIOETHCS IITBU/I-
KicTh pyxy Tina (zus. puc. 18.1). II1o6 Tina pis-
HOI MacHu 3a OJHAKOBUI Yac 3MIiHIOBAJM IITBU/I-
KOCTi CBOiX pPyXiB OMHAKOBO, HAa HHUX MAaOTh
misgTu pisHi cuau (puc. 18.2).

pyxy yvozo mina Ha 1 m/c: 1H=1

3o06paxyemo cunu

Cusia cupUYMHSIE 3MiHY HIBUIKOCTI PYyXy

Tijla K 3a 3HAYEHHSM, TaK i 3a HaAIIPAMKOM,
TOMy B Xxapakmepus3yéamucs cuna Ma€ i 3Ha-
YeHHAM, i HANPAMKOM.

dragatiTe: (QisuuHi BeIMUMHMN, SKi MAaOTh
3HAUEHHA Ta HAIPAMOK, Ha3WBAIOTh BEKTOPHU-
mu. OTiKe, cula — 6eKMOPHA 8eAUUUHA.

Ha pucyHkax BeKTOp CHJIM IIOYHMHAIOTH
y TOUIli, KyAU IIpUKJIageHa cua (1[I0 TOUKY TakK
i HasmBalTh — MOuUKA NPUKAAOAHHSA CUJL),
1 HAIPAMJIAIOTh Y HANPAMKY Ail cuau. HoBiku-
HY CTPiJIKM iHOmi oOMparoTh TaKoio, IO0 BOHA
B IIEBHOMY MacIiITabi BigmoBigaja 3HAUYEHHIO
cuau (puc. 18.3).

3MiHa IIBUAKOCTI pyXy Tija (3a 3HAUEHHAM,
3a HAIIPSIMKOM) 3aJIeKUTh BiJl HAIIPAMKY CUJIN
(muB. Tabsauiio Ha c. 123).

ml m2
> °® SHa4YEeHHA
E;I * HAITPAMOK
* TOUKa
7 1H
IIPUKJIaJaHHA 1 —
F

Puc. 18.3. Ha Tino macoto m; = 400 r 3 60Ky 3emni gie cuna
F; =4 H, naTino macoto mqg = 600 r gie cuna Fg = 6 H.
JOBXWHU CTPINOK, AKi 306paxytoTb Lji CUNK, B NEBHOMY
MacwTabi AOPIBHIOTb 3HAYEHHAM CUJT

www.e-ranok.com.ua
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§ 18. Cuna — mipa B3aemogii.

MpadiuHe 306parkeHHA cun. [logaBaHHA cun

Hampamoxk cunu | Hampamox cuaum | Hampamor cunu | Cuyia HampaMmJeHa
30iraeTbca TPOTUJIEKHUN NepHeHIUuKYyIAP- oig KyToM
3 HAIIPAM- HAIPAMKY PyXy | HUI IO HAIPAMKY | A0 HAIIPDAMKY PYXY
KOM PyXy Tija Tija pyxy Tina Tija
: of ,
®
Fy | .
3HaueHHS 3HaueHHs 3MiHIOETBCA 3MiHIOIOTBCS 3HA-
IIBUAKOCTI IIBUAKOCTI JIUIITe HATIPAMOK | YeHHS i HaIpsAMOK
pyxy Tija pPyxy Tijna MIBUIKOCTI PyXy MIBUAKOCTI PyXy
301JIBIITyETHCA 3MEHIITYEThCA Tija Tiya

HOopaemo cunu, Wo AiloTb Y3[40BX OAHIEI npamoi

3asBuuaii Ha TiJlO [i€ He omHA cHJa, a ABi, Tpu abo Oijblie.
Posrnssremo npuk/am, KOJaW OBi CHIM IiIOTH Ha TiJIO B OGHOMY HAIIPAMKY,
i mpuKJag, KOJHU OBi CHUJIM AiIOTH HA TiJIO B HPOTUJICKHUX HAIIPAMKAX.

ITocTaBuMO Ha cTisn Bi3OK i mpuB’sa:KeMo A0 HLOro ABi HuUTKHU. IloTArnemo

3a OHY HUTKY i3 cujoio 5 H, a 3a Apyry — B TOMy camMOMy HaOpAMKY — i3
cuyoio 3 H (puc. 18.4). Bizok moune pyxartucs, 30iJbIIYIOUN IITBUAKICTH CBOTO
pyxy. 30iJbIlIeHHSA ITBUAKOCTI PyXy BisKa Oyae TakKUM caMHUM, K KoJau 0 Ha
HbOTO misma cuima 8 H. Cuny 8 H, axoi B I[bOMY BUNAAKY MOYKHA 3aMiHUTHU
nBi cunu 5 i 3 H, HasuBaioTh pigH00iilHOM0 ABOX CUJ i TO3HAYAIOTH CUMBOJIOM R
(abo F).

Cuny, AKa 3[iNCHIOE Ha TiNo TaKy camy fito, AK AeKinbKa CuA, WO AiloTb OgHOYac-
HO, Ha31BaloTb PIBHOAINHOIO LNX CUI.

SAKIImo 3a IBi HUTKM OOHOYACHO TATTH Bi3OK y IpoTHIeskHi 00Ku (puc. 18.5),
TO CHUJIA HE «JIOIOMAaraTUMyTb» ONHA OHIII POSTraHATH Bi30K, a HaBIIAKH —
«3aBAKATUMYTh». ¥ IIbOMY BUIIAAKY Bi30oK OyAe pyXaTucs Tak, HiOM Ha HHEOTO

F - = _
—3—1 L —g 3 =p"
OO ko ke

E g R F F R
F,=5H R=F,+F, F,=5H R=F,-F,
F,=3H R=5H+3H=8H F,=3H R=5H-3H=2H

Puc. 18.5. Konn cunmn F, i F,, Wo AitoTb Ha TiNo,
HanpAMAeHi MPOTUEXHO, TO HaMPAMOK iX PiBHO-
[iHOT R 36ira€TbcA 3 HaNPAMKOM 6iNnbLLOT CUK

Puc. 18.4. Konn cunmn F, i F,, wo fitoTb Ha
TiNO, HANPAMANEHI B 0AMH 6iK, TO HaNPAMOK iX
piBHOAiHOI R 36iraeTbcA 3 HaNpPAMKOM Aii cvn
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mie cua 2 H, manpamiaena B 6ik il cuau 5 H. To6To TyT piBHOAiiiHOIO OBOX

cun 5 i3 H 6yme cua 2 H.

92 Sk Bu BBa)KaeTe, KO0 Oyae piBHOAiIHA, SKIIIO0 HUTKU, IIPUB’SI3aHi M0 Bis-

* kas IIPOTHUJIEIKHUX OOKiB, MOTATTH i3 cHMJIaMU, OFHAKOBUMH 34 3HAUCHHAM,
manpukaan 5 H? Yu smiauThcA B [bOMY BUIAAKY IITBUAKICTL PyXy Biska?

3’ACOBYEMO YMOBY 3piBHOBaXKeHHA CUJ

CromiBaemoch, BU IPaBUJIBLHO BiAIOBian
Ha 3a0UTAHHSI B II. 3 1 caMOCTiHO HiHIIIN BU-
CHOBKY: AKWO0 08i cuju pi8Hi 34 3HAUEHHSM,
npomuJiedcHi 3a HANPAMKOM i npuxiadeni 00
00H020 mina, mo pieHodillHa yux cun 0opi8HIOE
HYJ10, OCKIJIBKM CHUJIM 3PiBHOBAaYKYIOTH OJHA
OMHY i IPUYMHU OJIS 3MIiHM HIBUAKOCTI PyXy
Tijia He icHye.

Tak, ropu30oHTAJILHUM IPAMOJIIHIAHUM Bin-
pisKoM Imoce aBTOMOOIJIbL PYyXaeThCA PiBHOMIpP-
HO (puc. 18.6, a), AKIIIO cuja TATHU, IKY CTBO-
pIOE IBUTYH, KOMIIEHCYE CHJIY OIIOPY PYXOBi
(cuyia omopy PYXOBi AOCUTH HMIBUAKO 3YIUHUTH
aBTOMOOiIb, AKIIO ABUTYH He Oyae IIpallioBa-
F, t1). IlopTdens y pymi mepebyBae B cTaHi cIo-
KOIO, AKIIO CUJja IIPUTATAHHS 3eMJIi, AKa i€
Ha mopT(deab, KOMIEHCYETHCSI CUJIO0, AKY IIPU-
KJanae mo mnoptdensa gioguHa (puc. 18.6, 6).

Puc. 18.6. AKLo cunu, AkKi ioTb
Ha Tino, PiBHi 3a 3HaYEeHHAM
i NPOTUNEXHIi 33 HaNPAMKOM,

TO TifIO PyXa€TbCA PiIBHOMIPHO . .
npAMOniHIiHO (a) abo nepebysae Nin6busaemo nipcymku

B CTaHi cnokoto (6) Cusa F — me (isWMuHA BeJIMUYMHA, SKA
€ miporo nii oxHOro rtijia Ha iHme (Miporo
B3aemogii Tin). Cuyia € IpUYMHOI 3MiHU MIBUJ-

KOCTi pyxy Tija.

Opgunanunsga cuau B CI — mwnioron (H). 1 H mopisuioe cuii, sxa, girouu Ha
Tijo macoio 1 Kr mporarom 1 ¢, 3MiHIOE MBUAKICTE itoro pyxy Ha 1 m/c.

Cuna — 11ie BeKTOopHa BenuumHa. 11106 cxapakTepusyBaTu CUJIY, HEOOXim-
HO BKa3aTU 3HAUEHHS, HAIIPSAMOK i TOUKY IPUKJIAJAHHS CUJIU.

SKImo Ha Tijo AifOTh AeKiJibKa CuJj, TO iXHIO CHiJIbHY Aif0 3aB:KAU MOKHA
3aMiHUTHU Oi€lo ogHiel cuam — piBHOAIHOI.

PiBmogifinoro cui, 10 Ail0TH HA TijJ0 B OZHOMY HAIIPAMKY, € CHJa, 3HAUEH-
HA AKOI JOPiBHIOE CyMi 3HAUEHb CUJI, & HAIIPAMOK 30iraeThbCsa 3 HAIIPAMKOM
X CHJI.

SKImo ABi cmim, II0 AiIOTh Ha TiJIO, HAIIPSAMJIEHI IPOTHJICHKHO, HAIIPIMOK
PiBHOAiMHOI 30iraeTbCcs 3 HAOPAMKOM OiJIBINOI CHJIM, a AJA 3HAXOAKEeHHS 3Ha-
YeHHS PIBHOMIMHOI CJIiM BiJ 3HAUEHHSA OiJIBIIOL CUIM BIJHATY 3HAUEHHS MEHIITOl.

Bi cunm 3piBHOBAKYIOTH OJHA OAHY, SIKIIIO BOHU PiBHi 3a 3HAUEHHAM,
OPOTHUJIEXKHI 3a HAIPSAMKOM i IPHKJAIAeHi 0 OJHOTO TiJa.
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KoHTponbHi 3annTaHHA
1.

HatiTe osHaueHHA cuiu. 2. SIkow € ogunuiia cuau B CI? 3. Homy cuia

XapaKTepus3yeThCA He TIJIbKU 3HAUEHHSM, aje i HanpaMikom? 4. fK mo-
KasyoTh cuiy Ha pucyHkax? 5. IlaliTe osHaueHHsA piBHomiiiHoi. 6. Ak
3HAWTH PiBHOMINHY ABOX CUJI, AKi HifOTH y3AOBXK OXHiel mpAMOi B OmHO-
My HAIPAMKY? B MPOTUIEKHUX HanmpaMiax? 7. 3a AKUX YMOB [IBi cuiau
3pPiBHOBaKYIOTH OfHA ONHY?

BnpaBa N2 18

1.

Ho6epiTh meBHUI MacmiTad i HAKPECJiTh y 30MIUTI CUJIHU, III0 JOPiBHIO-
1oThb 3,2 H; 5,6 H; 8 H. 3icTaBTe cBoe KpecjaeHHs 3 KPECJeHHAMI OJHO-
KJjacHukiB. Yu BigpisHsaoTbesa BoHu? Yomy?

Kamar, axuii TArayTh y IPOTUJIEKHI OOKM ABi JognHM, repedyBae B cTa-
Hi crmoxoio. OgHa JognHa TArHe KaHaT i3 cusaoo 300 H. Homy mopiBHIOE
cuja, 3 IKOIO TATHEe KaHaT Apyra Jiognua? 300pasiTh Ha CXeMaTUYHOMY
PUCYHKY CHJIV, IO AilOTh Ha KaHaT. YoMy IOpPiBHIOE piBHOmiiiHA IumX
cua?

IIBa XJOMYMKU TATHYTH CAHKH, HPUKJIAJAI0YM TOPU3OHTAJBHI CHJIU
50 1 70 H, maunpamieni B3noB:k oxmiel mpamoi. Axum moke 6yTu 3Ha-
YeHHs piBHOAifiHOI Mux cua?

Ha pucynkax sobpaskeni Tiza Ta cuiu, 1110 Ha HuX AifoTh (1 KiIiTuHKA —
1 H). IlepeHeciTh KOKHUI PUCYHOK J0 30IIINUTA, 3HAWAITH PiBHOAINHY Ta
300pasirs Ii.

AR AF,
1

) - 2

[

] >
L

D

) <

vE VE, 1 H

a 6 8

EkcnepyiMmeHTanbHe 3aBAaHHA

JIronuHa mie Ha migiory i3 cuaoio 800 H. 3 AKo00 cuiioo JoguHA JidTH-
Me Ha miajory, sSKII0 BidbMe B PYKHU BaHTaXK, AKUNA, Y CBOIO UepTy, i€
Ha Jroauny i3 cuaoo 200 H? Biagnmosigbk moscHITE 3a JOIIOMOT0I0 cXeMa-
TUYHOT'O PUCYHKA.

Yu MoiKe pyXaTuch aBTOMO0iIb, AKIIIO PiBHOAIMHA BCiX CUJI, IPUKJIALE-
HUX 10 HBOT'0, HAIIPSAMJIeHa IPOTUJIEKHO HAIPAMKY pyxy? fKImo Mmoxe,
HaBeIiTh IIPUKJAI.

Ha rtino giroTs Tpu cuiu, HanpaMJIeHI B3OOBXK onHiel mpamoi. [Bi cunan
maioTh 3HaueHHsa 30 i 50 H. fIke sHaueHHsa MOKe MAaTH TPeTsS CHJia,
AKINO piBHOAiiHA TPhoX cui mopiBuioe 100 H? CxinbKu po3s’sA3KiB Mae
a 3agava? BukonatiTe B 30IMKTI BiIIOBiAHI cXeMaTUUYHI PUCYHKH.

3anporoHyiTe KOHCTPYKI[iIO IIPHUCTPOIO AJsA JeMOHCTpAIlil JomaBamHsA
CHUJI, ITIIO MifOTh Y3IOBK OAHiel MpsAMOi, Ta BUTOTOBTE el IPUCTPili.
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§ 19. AEOOPMALUIA TUA. CUJIA NMPYXHOCTI.
3AKOH I'YKA

Ha nouatky Bigomoro TtBOpYy IBaHa Kotnapescbkoro «Hatanka [lontaBka» fAiBYMHa
cniBae nicHo: «BiloTb BiTpW, BitoTb OYIHI, ak AepeBa rHyTbcA...» Di3nKNM KaxyTb: fepeBa
nedopmytoTbca. Yum cunbHiwe gme BiTep, TUM CUMbHille THYTbCcA AepeBa. Konw Bitep
CTUXa€, aepeBa HabyBalTb CBOro MOYaTKOBOrO MONOXEHHA — fAedopMmauia 3HUKaE. Ane
AKLLO BiTep HaATO CUABbHUIA, TO FNKWU fepeB, a iIHOAI HaBiTb i CTOBOYPU MOXYTb 3namaTucA.
Mpo Te, Wo Take gedopmallin, 3a AKNX YMOB BOHa BUHUKAE, AKi iCHyl0Tb BUAN Aedpopmallii
i Konu Tina ix 3a3HaloTb, iTUMETbCA B LiboMy naparpadi.

o . R
L n AisHaemocsa npo pi3Hi Bugn gepopmauii

V:ke s3asHauaJocs, IO HACJIAKOM Oii Ha TijIo CHUIM MOXKe OyTH SAK
3MiHa IIBUAKOCTI HOTr0o PyXy, Tak i medopmarisa rtima. Hampuriaanm, AKIMO
IMITOBXHYTU M SIYUK, TO BiH IIOYHE PYyXaTHCh, a MedAKi fIoro 4acTWHU IIig dac
TOMITOBXY 3MiCTATHCSA OAHI BiHOCHO iHINIMX — M’AYUK 0eh)OpMYEMbCA.

l Dedopmauisa — 3miHa dopmu Ta (@60) po3mipis Tina.

3a TuM, K caMe YaCTUHHU Tijla 3MiIyIOThCS OJHA BiTHOCHO OIHOI, PO3-
pPiBHAIOTH OedopMaIllil posmsazHeHHs, CMUCHEHHS, 6USUHY, KPYUeHHs, 3CY8Y
(nuB. TAbIUITIO).

Bunu nedopmanii

POSTATHEHHSA CTUCHEHHSA KPy4YeHHdA 3CYyB

Hacrporoemo |Cigaemo Craemo 3aTAaryemo ITepecyBaemo
rirapy — B aBTOMO- Ha JOIIKY — | IOypyI — mMebai —
poamszyemo |6iab — TPy- IOIITKAa BimOyBaeThcAa | BimOyBaeThcA
CTPYHU SKUHU TiIBICKU | GUCUHAEMbCA | KDYUEHHSA nedopmaria
cmucKanmuvcs BUKDPYTKHU 3cysy

Po3pi3sHAemo npyxHi Ta nnacTuyHi gepopmadii

BiseMmiTh ecnanmep (a60 T'yMKY) i CTHCHITH HiOro — echaHep 3irHeThCs.
OmHaK SAKIITO HepecTaTyd CTUCKATU ecIaHAep, BiH IIOBHICTIO BiJHOBUTH CBOIO
dbopmy — Jdepopmauis snuxHe (puc. 19.1).

Hedopmalii, AKi NOBHICTIO 3HMKalOTb MICAA NPUNMHEHHS Oil Ha TiNO 30BHILLHIX
CWN, Ha3MBalTb MPYXKHUMN.
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Puc. 19.1. MNicna npunuHeHHA aii pyku Puc. 19.2. [nuHa 36epirae opmy,
dopMa ecnaHzepa BifHOBNIOETLCA HagaHy MancTpom

IIpaiforoun Hag CKYJIBOTYPOIO, MAWCTEep MHE
pyKaMu TpPyAKY TNIMHKM — TJInHaA 30epesxe op-
My, HajgaHy iii matictpom (pumc. 19.2). Bakkwuii
opec Ha MOHETHOMY JBOPi 3 MeTaJieBUX 3aroTi-
BOK KapOye MOHEeTHW, — IIicjid MPUIWHEHHS Iii
mpeca MOHeTAa He BiJHOBUTBH CBO€I KOJIMUIITHBOL
dopmu mimaTka metasay. I rawmHa, i MeTran «He
maM’siTailoTh» cBoel popmu mo medopmarlrii it He
BiTHOBJIIOIOTH ii.

Hedopmalii, aKki 36epiraloTbca nicna NpunuHeH-
HA Ail Ha TifIO 30BHILUHIX CUN, HA3UBalOTb AlAc-
TUYHUMN.

%2 CropoOyiiTe HaBeCTH BJIACHI MPUKJIALN IPYIK-
HUX i IJTacTUYHUX aedopMarii.
B [laemMo O3HauYeHHA CUNN NPYKHOCTI
Ilin yac medopwmarlilii 3aBKAU BUHUKAE
cuja, IO IIparHe BiJHOBUTH TOW CTaH TiJja,
B AKOMY BOHO IepebyBaJjio mo medopwmarrii. Il
CUJIy Ha3WBAKOTH CU0l0 npyxcrHocmi (puc. 19.3).

Cuna NpyXHOCTi — Le C1na, AKa BUHMKAE nig
yac gedopmaldii Tina i HanpsiMneHa NPOTUIEKHO
HanpAMKY 3MilleHHA YaCTMH LbOro Tina B Xogi
aedopmallii.

3asBUuail CHMJy MPYYKHOCTI IO3HAYAIOThH
cumBosoM F_ ..., aje B [IeAKNX BUIAAKAX BU-
KOPUCTOBYIOTH iHIII CUMBOJIH.

Sxmo Tijmo TMcHe Ha omopy, TO oOIopa [e-
dopmyeThbea (BurnHaeTbes). Hedopmariiia omopu
BUKJINKAE MOABY CUJIN HPYKHOCTI, dKa i€ Ha
Tijo nepnendurxyasapHo 0o nosepxHi onopu. 110
CuJy HA3WBAIOTh CHJIOK HOPMAJBHOI peakriii
onmopu i Mo3HAYAIOTh CHMBOJIOM N (puc. 19.4).

N

MpyxunHa HepedopmoBaHa —
cvna NpyHoCTi BiACYTHA

MpyKrHa po3TArHyTa —
C1na NPY>XHOCTi HaMaraeTbcs
CTUCHYTU NPYXUHY

( ) | .

Mpy»rHa cTUCHYTa —
C1na NPY>XHOCTi HaMaraeTbcs
PO3TArTY NPYXUHY

Puc. 19.3. Hanpamok cunn
npy»<HOCTi nig Yac gepopmaulin
PO3TArHEHHA Ta CTUCHEHHA

>

7

Puc. 19.4. Cuna HopmanbHOT
peakuii onopwu ( N) 3aBXAan Ha-
npAmneHa nepneHAnKynapHoO
[10 MOBEpPXHi onopu
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Ao Tijmo posTarye miaBic (HUTKY, IKTYT,
MIHYP), TO BUHUKAE CUJIa IPYKHOCTi, HAIIPIM-
JieHa 630062 nidsicy. 1o cusry Ha3WBaIOTL CH-

T T JIOK0 HATATY MiaBicy i mo3HavaioTh cuMBOJIOM T'
T, (puc. 19.5).

'
J;

BigkpuBaemo 3akoH lNyka

HayxoBe mociimkeHHs IIPOIECiB PO3TATY-

Puc. 19.5. Cuna HaTary niggi- BaHHSA Ta CTHUCKaHHsA Tij posmouaB y XVII cr.
cy (T) 3aBxan HanpaAmeHa Pobepm I'yx (puc. 19.6). PesyabraTom poGoTHU
B3[0BX NiaBicy BUEHOT'O CTaB B3aKOH, SKHUI 3roloM OTPUMAB

Ha3By 3akoH I'yka:

Y pa3i Manux npyxHux gepopmadin po3TArHeH-
Hs ab0 CTUCHEHHSA CUna NPY>KHOCTI NPAMO Npo-
nopuifiHa BMAOBXEHHIO Tina i 3aBXAW Hamara-
€TbCA MOBEPHYTU TiNo B HepebOpMOBaHWIA CTaH:

Fopys = FX
ne F, . — CHUJIa IPY’KHOCTi; X — BUJIOBIKEHHS
Tia; B — KoedimieHT mpomopilifiHocTi, AKMH

Ha3WBaIOTh JKOPCTKICTIO Tija.

BupoBikeHHA — ue isuyna eauduHa, AKa
xapaxmepu3ye Oeopmauii po3msazHeHHs ma
CMUCHeHHS [ O0opieHIoE 3MiHi 008MCUHU mina

Puc. 19.6. Po6ept lNyk 8 peayavmami Oegopmauii.
(1635-1703), BUAaTHUM aHrNin- BunoB:keHHA X BU3HAYAIOTH 3a (DOPMYJIOO:
CbKUI NpUpoAo3HaBeLb, OANH
13 ?':.aC.HOBHVIKIB eKkcnepunmeHTanb- x= | l _ lO ,
HOT i3unKK
ne | — pos:xuHa JepopMoBaHOro Tina; I, — 10B-
JKuHa HemedopMmoBaHoro Tina (puc. 19.7).
KoperkicTh Tia MoKHA BH3HAYUTH, CKO-
pucrasIiuchk 3akoHoM I'yka:
l l
0 F
_ npy
Fopyw =kBX=Fk .
......... x
x Odunuuys mopcmrocmi 6 CI — HBIOTOH HA
MeTp:
H
[e]=—.
M
Puc. 19.7. fikwo fo rymosoro . .
WHypa nigBicuTyM TArap, To /KoperricTs — Ie XapaKTepuUCTHKa TiJja,
[OBXMHA WHYpPa 36ibWnTbCA TOMY BOHA He 3aJIeKUTh aHI BiJ CUJIM IIPYK-
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HOCTi, aHi Big BumoB:KeHHs. ¢HopcTKicTh 3ajekiTh Big (hopMm Ta poamipis
Tijla, a TaKOyK Bifi mMarepiajly, 3 AKOI'O TiJIO BUTOTOBJIEHE.

OCKiZnBbKM cHja OPY;KHOCTL IPSAMO IIPOIOPIIifiHA BUAOBMKEHHIO Tija, TO
rpagikoM 3aJIe;KHOCTI anym(x) e npama (puc. 19.8). Yum 6invwioro € xopem-
Kicmb miaa, mum uuie po3maulo8anuil 2paQik.

9 Cxopucrasmuch rpadikamu Ha puc. 19.8, BusHaure :KopcTkicTb Tia I-111
2 puc. 19.6
Ta OOI'PYHTYIHTEe OCTAHHE TBEPIKEHH.

3’acoByemMoO, YOMYy BUHUKAE cuNa NPYKHOCTi

Bu gobpe 3Haere, 110 Bci Tijla cKJaamaioTbCA 3 YaCTHUHOK (aToMiB, MO-
JEeKyJ, MOHiB). ¥ TBepAMX TijJaX UYACTUHKMN KOJUBAIOTLCA O0iJd MOJIOMKEHb
piBHOBaru i B3a€EMOIiIOTH MiHCMOAEKYAAPHUMU CULAMU TIPUTATAHHA Ta Bif-
MITOBXYBaHHA. ¥ IIOJIOMKEHHAX PiBHOBATY I[i CUJM 3PiBHOBAaKEHi.

Y pasi medopwmariii Tijla y B3BaeMHOMY PO3TaIllyBaHHI HOr0 YaCTUHOK BH-
HUKAIOTh IIeBHi 3aMinu. SKINO BigcTaHh MisK YaCTHHKAMU 3POCTAE, TO MizKMO-
JIeKYJISPHI CUJIN IPUTATAHHS CTAIOTh CUJILHIIIIIMY 328 CUJIN BiAIIITOBXYBAaHHSI.
AKIo K YacTUHKM 30IMKYIOTHCA, TO CUJABHIIIINMI CTAIOTh MiKMOJIEKYJIAP-
Hi cuin BigIITOBXyBaHHA. [HIIUMU cjaoBamu: y pasi depopmauii wacmuHKu
«npazHymuv» 6i0HOBUMU NOJONCEHHS PiBHOBAZU.

Cuiu, 110 BUHUKAIOTH ¥ pasi 3MiHU HOJIOJKEeHHS ONHiel YacTMHKU, OY:Ke
maJgi. OgHak Koy MU JeOopMyeEMO TiJio, TO 3MiHIOETHCSA B3a€EMHE PO3TAIIly-
BaHHS BEJIMYE3HOI KiJIbKOCTi YaCTMHOK. ¥ Pe3yJIbTaTi JoJaBaHHS CUJI A€ II0-
MiTHY piBHOAiliHY, AKa mpotumie medopmarii tisa. Ie i € cuaa IpyKHOCTI.
Otixe, cuna npyrHocmi — nposs il MiHMOACKYLAPHUX CUJL.

3HanoMMMOCA 3 npuaagamu NA BUMiplOBaHHA CUAu
Cuna — 1e (QismuyHa BeJMUMHA, TOMY ii MOKHA BUMipIOBaTH.
I Mpwnagn gna BUMIPIOBaHHA CUIM Ha3uBalTb AMHAMOMETpaMu.

OcHOBHA CKJaJOBa HAWIIPOCTINIMX AUHAMOMETPIB — IIpy:KuHA. Poarida-
HEMO IPUHINI Ail TaKWUX AUHAMOMETPiB Ha mpoctomy npukJaazni. I11o6 3a mo-
IOMOTOIO IIPYKUHU, JKOPCTKICTE k£ AKoi Bimoma, BuMipaTu cuiy F, 3 SKOIO KiT
TATHE Bisok (puc. 19.9), meobximmo:

Frpyss.. H o/ T -
).
‘ & F=F,
N vV mpysK
2 B/ARRE
& o oS
&/ 32 I
& 4
1 &,0/ N aeEiie _——
r o e
$/ SRopeTE—
//'/ =
0 > ® F npysx
0,1 0,2 0,3 04 %, ™
Puc. 19.8. [padik Frpys(x) — 3anexHocTi cunu Puc. 19.9. Cuny, 3 AKOIO KiT TArHE Bi30K,
NPY>XHOCTI Bif, BUAOBXEHHA Tifa — npAmMa NiHia MOXHa BUMIPATK 33 JOMOMOTOI0 NPYKUHU
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Puc. 19.10. WKinbHi NpyXnHHI

nabopaTopHi AUHaAMOMETPU:

1 — naHenb; NacTUKOBUN KOP-
nyc; 2 — Npy»nHa; 3 — WKana;
4 — noBigeup i3 raykom

Puc. 19.11. TaroBun gruHamo-
MeTp, NPU3HAYeHUN ANA BUMIpIO-
BaHHA BEIVKMX CUJ1, HAaNpPUKNag
CUNIN TATU TpaKTopa

Puc. 19.12. o 3apaui 18§ 19

130

1) BuUMipATH BUIOBMKEHHA X IPYKUHU;

2) CKOpHCTaBIINCHL 3aKOHOM I'yKa, Bu3HA-
YUTU CULy mpy:RHOCTL (F 0. =kx), AKa Aie Ha
KoTa 3 OOKYy HPY:KMHM i 3a 3HAUEHHAM JIOPiB-
Hioe cuii F raru xora: F=F . .

3pos3yMijso, M0 KOKHOTO pasy BUMipoBaTH
BUJIOBXKE€HHA 1 pPO3paxoByBaTU CUJIy HE3PyUIHO.
Tomy nna BuMiprOBaHHA CHUJ IPYKUHY 3aKPiIl-
JIIOIOTH HA TaHesJi, Ha AKY HAHOCATH IITKaJY,
rpagyioun ii Bimpasy B onmHUNAX cuau. Came
TaKy OyZOBY MalOTh HAWIPOCTIiIIi MIKiJIBHI Jia-
6oparopui ammamomerpu (puc. 19.10). IcHyioTh
¥ iHIII BUAW OPYKUHHUX AUHAMOMETPIB (IUB.,
HaIpuKJIam, puc. 19.11).

n Yuumoca po3sB’AsyBaTu 3agadi

3apaua 1. Jlitoum Ha NOPYKUHY CHUJIOIO
40 H, yueHb posTArHYB ii Ha 8 cMm. BusHaure
JKOPCTKicTh mpy:KuHHU. Ky cuay Tpeba mpu-
KJIAaCTH Y4YHEeBi, 100 PO3TAITH Ty caMy HOpy-
KuHy 1e Ha 6 cm? [edopmariio mpysKuHU
BBasKauTe IIPYsKHOIO.

Ananis @isuunoi npobaemu. Cuna, AKy npu-
KJAaJa€e XJIONUYNK, 32 3HAUEHHAM JOPiBHIOE CHIi
MPY/KHOCTi, IO BUHUKAE IijJi Yac PO3STATHEHHSA
npysxubm: F=F . (puc. 19.12). ledopmaris
€ TIPY’KHOIO, TOMY, BBasKaiouW, IO *KOPCTKiCTH
MIPYKUHY He 3MiHIOETHCH, CKOPUCTAEMOCS 3a KOHOM
T'yka. 3amauy posp’asyBarumemo B oguuUIAX CI.

Hano:

F,=40 H
x;=8cm=0,08m™
xX9—x;=6cm=

Ilowyx  mamemamuy-
HOI modeli, PO36’'A3aAHHA.

1. BusHaumMo KOPCT-
KiCTh MPY:KUHU:

=0,06 m anym:kxl’

b FH F
Snaumu: Tomy k= vl - 1,
E— 9 2 2

y 40 H H
F,—? k=—=500—,
0,08 m M

2. 3HalgAeMo CUJIy, AKY
Tpeba IIPUKJIACTA YUHEBI,
100 I0JATKOBO POBTATHY-
TH IPYKUHY:

F,=F

IPYIR2 = kx2'

www.e-ranok.com.ua




2 -nanoK

§ 19. fedopmauia Tina. Cnna npyxHocTi. 3akoH lyka

3a yMoBoOIO Xy —Xx; = 0,06 M, Tomy x5 =x; +0,06 M=0,08 M+0,06 m=0,14 ™;
omske, Fy=500"+.0,14M=70H.
M

Anani3 pesyromamis. 11 BUJOBKEHHA OPY'KUHU Ha 8 CM yYeHb IIPU-
kaagae cuny 40 H; mis BUIOB:KeHHS HPYKMHU IIfe HA 6 cM yuHeBi Tpeba
30iapmuTu cuay Ha 30 H — 1me mpaBmononiOHmii pesy ibTar.

Bionosidv: k=500 E; F,=70 H.
M

3apaua 2. Buxkonyiouu jsabopaTopHy poOOTy, HiBUMHKA 30iJbIlTyBaJja Ha-
BaHTaKeHHsA I'yMOBOT'O ITHYpPAa, II[0pasdy BUMIPIOIOUN CUJIY, AKa Oi€ Ha IIHYP,
i BimmoBigHe BugoBiKeHHA ITHypa. CKOPUCTABIINCHL TAOJIUICIO, AKY OTPUMA-
Ja AiBUMHKA, MOOyAyiTe rpadgik 3aJe;KHOCTI CUJIM IIPYMKHOCTI Big BUIOB-

JKeHHs INHypa — F .. (x) . 3a momoMoroo rpadika BU3HAUTE:

1) :KOopCTKicTh HIHYPA;

2) BUIOBIKEHHSA IIIHYPa, KOJIU J0 HHO- Cuna F, H 2 4 6 8
ro mpukrJageHo cuay 5 H; BUIOBIKEH-

3) cuy, AKy Tpeda MPUKJIACTH A0 IITHY- HA X, M 0,110,203 04

pa, 1106 BUIOBMKEHHA cTaHOBUIO 60 cM.

Ananiz Qisuynoi npobaemu. I1ig uac po3TATHEHHA ITHYyPa BUHUKAE CUJIA

IPYKHOCTI, AKA 3a BHAUYEHHAM JOPiBHIOE cuii, 1[0 Aie Ha wHYp: F . =F.
Ilna mobGynosu rpadixa sanexuocri F . (x) marpeciumo Bi B3aeMHO
HeprueHAUKYIApHiI oci. Ha ropmsonHTaabpHil oci OymeMo BigkJagaTu BUOB-
JKEHHSA X IITHypa, a Ha BEPTUKAJBHIA — BiIIOBiAHe 3HAUEHHS CUJIU IIPYIK-
HoCTL Fipo .
s .
Posg’szanna. IloOymyBaBiim  3asHAUEHi A Frpysr H
TOUKH (OIUB. PUCYHOK), IT00AYMMO, III0 BCi BOHU
HaJleXXaTh OfHIN IpAMiii, oTKe, A1d OyAb-AKOI g A
TOYKM rpadira maemo: F . =kx. ol
1) O6paBmium TouKy A rpadika, 3HAKAEMO
4 +
. Fom 8H H
JKOPCTKicTh mHypa: k=———=———=20—. o |
x 0,4 M M
2) BunoB:xeHHA ITHYypa BHACTifoK mii cmoum O ’ ’ £
. I 0,1 0,2 0,3 0,4 x, m
5 H sHaiimeMo 3a rpa@ikom: SKIIIO anym =5 H,
0o x=0,25 M.
3) Cuny, ssky Tpeba IIPUKJACTHU OO IIHYPA, I[00 BiH OYB BUIOBXKEHUMA
. H
Ha 0,6 M, 3Halimemo 3a 3aKouHoM I'yka: F = Fprm =kx=20—-0,6 m=1,2 H.
M

Biodnosgiov: k=2OE; x=0,26m; F=1,2H .

M
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NigbuBaemo nigcymkun

Hedopmariero masuBawoTh 3MiHy (opmu i (abo) posmipiB Tima. fAKIimo

micjasa MpUOWHEHHsA Ail Ha TiJo 30BHIMIHIX cuia medopmariii moBHiCTIO
3HUKAIOTh, TO Ile HNPY:KHI medopMmallii; aximo medopmailii 36epiraroTbcs, TO
e mJjaacTUYHi medopmarrii.

Cua npysKHOCTI anwc — IIe cuJjia, IKa BUHUKAE IIiJ yac aedpopmMarrii Tijga
i HampsAMJIeHA IPOTUJIEKHO HANPAMKY 3Mill[eHHA YacTHH IILOTO TiJia B IIPO-
meci gegopmarrii. Cuaa IpyKHOCTI € TPOABOM Aii MisKMOJEKYJIAPHUX CHJI.

Y pasi maaux mpy:KHUX gedopMailiii po3TArHEeHHS Ta CTUCHEHHS BUKOHY-
eThbca 3aKoH I'yKa: cuiia IpysKHOCTI IPAMO IIPOHOPILifiHA BUAOBIKEHHIO Tijia
i BaB:KAM HaMaraeTbCs IOBEPHYTH TiO B HesepopMoBaHwmii cTan: F . =kx.
Ilpunagu gisg BUMipoBaHHSA CUJIN HA3WMBAIOTh AuHaMomerpamu. Haiimpo-

CTillli 3 HUX — MPYKUHHI TUHAMOMETPH.

KoHTponbHi 3annuTaHHA

1. Illo Take medopmarlria? Y yoMy npuuuHa il BUHUKHEHHA? 2. AKi Bugn
medopmartiii Bu 3Haere? Hasemite nmpuriaagu. 3. Axi medopmarii Hasu-
BalOTh mpysKkHuMMu? minactuuynumu? Hapenite npuraagu. 4. Haiite osHa-
YeHHA CUJIM TPYy:KHOCTi. 5. HoMy BuHUKAae cuya npyskHOCTI? 6. Chopmy-
gioiite 3akoH I'yka. 7. fIKkmii mpmaajn cayrye IJisg BUMIpPIOBaHHS CUJIU?
8. Onunrite OymZOBY HAMITPOCTIIIIOrO Ja00paTOPHOTO AUHAMOMETPA.

BnpaBa N2 19

1. Ha crin mocraBuiu BaskKuii 6pycok. Illo BizbyBaTumeThca 3i cTibHU-
neo? Kyau Oyne HanpsMJeHa cuja HPYsKHOCTI crinbuuili? Bukonaiite
PUCYHOK i 3a3HauTe Ha HbOMY CHUJIY HIPYKHOCTI, II10 Ji€ Ha OPYCOK.

2. IIpy:kuHa B PO3TATHYTOMY CTaHi Mae HoB:KUHY 12 cM. SIKOIO € mOB:KUHA
Heae(dOopPMOBaHOI IPYKUHHT, AKIIO BUAOBKEHHA nopiBuioe 20 MM ?

3. Kopcerkicts npyskuuau cramoButbh 20 H/m. ARy cuay morpibHo mpu-
KJIACTH [0 IPYKUHU, 11100 podrartu ii ma 0,1 m?

4. YV KOXHOMY BUIIQIKY 3a JaHUMU IMOJO CUJW MPYKHOCTI Ta BUIOBIKEH-
Hf IPYKUHU BUSHAUTE KOPCTKiCTh npyskuuu: a) F...=10 H, x=0,2 m;
0) Frpyw=3 kH, x=0,15 m; B) Fp;0,,=2,1 H, x=3,5 mm.

Cropucrasiinch 3akoHoM ['yka, 3sHAWOiTL 3HaUeHHS (PiSUUHUX BeJIU-
uuH (Fypo kB abo x): a) x=2 cm, Fyp0,.=13 H; 6) k=2 H/cm, x=4 mm;
B) Fipuw=1,8 kKH, E=600 H/Mm.

VY pasi cTucHeHHA IMPYKUHU Ha 7 CM BUHUKAE cuJja mpy:xHocTi 2,8 xH.
fKa cuya BUHMKHE B pasi CTUCHEHHA Iiel npy:xuuu Ha 4,2 mMm?

7. Barato BUPOOHUKIB IOJAIOTh XapaKTepu- Fupysk, H |
CTHUKM CBOIX NPYKUH 3a AOIIOMOTOIO0 rpadi- A 1
KiB. Ha puc. 1 momano rpadikm sajexHO- 20 4
cri Fou(x) maa psox npysun. Bushaure 16
JKOPCTKiCTh KOKHOI npys:kuuu. O0UnCIiTh BU- >
JOBXEHHA KOKHOI IPYKUHU B Pasi AKIIO 10 0 123 =xom
Hei npukaactu cuiy 50 H. Puc. 1
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8. IIBi mpysKuHU, AKI MaoOTh KOPCTKOCTi
40 H/m i 50 H/m, 3’exHaHi moCaizoBHO
(puc. 2). SAkum Oynme BUIOBXKEHHA IIiel
CUCTEMU IIPYKUH, AKIIO A0 Hel IpUKJAC- 3
tu cuiy F=10 H? 3gepuims ysazy: B pasi Puc. 2
MOCJiJOBHOTO 3’€IHAHHA IPYKUH CHUJIA
OPYKHOCTI OyZe OJHAKOBOIO B OyIb-AKili
TouIlli cucremu: F F

nrnonnnn

AL

VAU

Tnnnnnnony
b ('A’A’A'A'&'A’A’A’A'A'A.

(

IPYyX = upyx 1 :anym 2°

.o

disuka i TexHika B YKpaiHi

[HiNponeTpoOBCbKNIA HaLiOHaNbHUIA YHiBep-
cutet (AHY) imeHi Oneca lNoHuyapa — oavH i3
NPOBIAHNX BULLMX HaBYaNbHUX 3aKnagiB YKpaiHu.
Mepwunin Habip ctypeHTiB OHY 3gincHuB y 1918 p.
Mepwum pekTopom YyHiBepcuteTy 6yB Bigomuii
yueHun-6ionor Bonooumup Mopgupitiosuy Kapnos
(1870-1943).

YHiBepCcMTET MNULWIAETbLCA UiNol0  NNesafoto
BUeHux-di3nkiB, cepen aAkmx [ B. Kypaioomos,
B. I. Oanunnos, O. M. [OuHHuk, B. C. BypHuk,
B. I. MoccakoBcbKuin Ta 6arato iHWMxX. 3aBAAKM 3yCUIAM MPOBIAHMX HaykoBuiB y OHY
YCNillHO PO3BMBAIOTbCA BiJOMI HAyKOBi LUKOAW B ranysi MaTeMaTuKW, MexaHiku, pagio-
bi3VIKM, PaKETHO-KOCMIYHOI TEXHIKK, HEMPOKIGEPHETMKI TOLLO.

3BaXaloumn Ha fepkaBHE Ta MiXHapoAHE BM3HAHHA pe3ynbTaTiB AiAnbHOCTI, [Hinpo-
NeTPOBCbKOMY YHIBEPCMTETY MPUCBOEHO CTaTyC HaLjiOHasIbHOrO.

i JIABOPATOPHA POBOTA N° 8

Tema. [ocnigXeHHA NpyHUX BNaCTUBOCTEN Tif.
Merta: gocniguti npy»Hi BNacTMBOCTI 'YMOBUX LIHYPIB Nif Yac AedpopmaLlii po3TArHEHHS.

O6napgHaHHA: WTaTUB i3 MydTO Ta NanKow; TPU OAHAKOBI N'YMOBI LUHYPWU 3aBAOBXKKU
15-20 cm; Habip TArapuiB macoto 100 I KoXeH; YUHIBCbKa NiHiliKa.

BKA3IBKW 4O POBOTU
MigrotoBKa 4O eKcnepuMeHTy

1. Ilepeng TuM SIK BUKOHYBATH POOOTY, IE€PEKOHAKTeCs, I[0 BU 3HAETE
BiAmoBizi Ha Taki 3amMTaHHA.
1) Illo Taxe medopmarttia? Aki icHyroTh Bugu medopmarlrii?
2) Axi medopmariii HasMBAIOTH MPYRKHUMU? ILJIACTUUHAMI?
3) 3a AK00 (POPMYJIOI PO3PAXOBYIOTH CHUJY IIPYIKHOCTI?
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2.
3.

Busnaure 1iHy mOAiJIKM MIKAJIU JiHIAKH.

30epiTh TpUCTPiH.

1) Ha ximmax omuoro 3i muypiB (muyp A) 3aB’s:KiTh meTJi Tak,
o0 BifcTaHb MisK BY3JMKaMI CTAHOBHUJA OJU3BKO 8 CM.

2) CkyazmiTs nBa iHHIi IMTHYpU ¥ oTpuMaiTe moxBiiiHuit mHYpP B. Ha
oro KiHIEX Tex i 3aB’sKiTh meTJi Tak, 1100 BigcTaHb MiK BY3JIH-
KaMI! CTAaHOBUJIA HNPUOJIU3HO 8 CM.

3) Illuypu A i B migBicbTe 3a meTsi Ha Janky mraruBa (puc. 1).

EkcnepumeHT

Cysopo dompumyiimecy incmpykyii 3 6esnexku (0us. op3ay nidpyyHuKa).
PesyabpTaTu BuMipioBaHL Ta OOUMCJIEHB Bifpasy 3aHOCHTE OO TaOJIMII.

1.

5.

ITorAraysBIiz 3a MET/II0, BUPiBHANTE ITHYDP A,
He poaTArywouu uoro. Bumipsiite Bigcrans [,
MiK By3JIMKaMM — [IOBXKUHY Heae(OpMOBaHO-
ro mHypa A.

ITigBicbTe mo mHypa A Tarapers macoioo 100 r
(puc. 2). Buwmipaiite Bincrawb [, mMixk Bysan-
KaMHu — JOBKUHY depopMOBaHOTO ITHypa A.
Ilpumimka. IO migBimmeHuU O0 IIHypa Td-
rapens macoo 100 r mepebysae B cTaHi cio-
KOIO0, BiH pPO3TATy€e MIHYpP i3 CUJIOIO, IIIO JOPiB-
Hioe mpubausao 1 H. £ \
3HiMiTh TArapenb. 3’ACyiiTe, UM IIOBEPHYBCS
HU)KHIN BY3JMK y BUXiJHe IOJIOMKEHHS, TOOTO
uyy Oysna gedopmallis MIHypa MIPY:KHOIO.

Ho mHypa A mociaimoBHo migBimryiiTe 2, 3,
4 rarapii. a8 KOXKHOIO BUIAAKY BUMIipsnTe
IOBXKUHY AedopMoBaHOro ImHypa A.
38epHimb yeazy: MicJd KOMKHOTO JOCJITY CJIif
3HiMaTH TATapIi i 3’sICOByBaTH, YU MOBEPHYB-
cA HUMKHIN BY3JIMK IIIHypa y BUXiJHE II0JIO-
sKeHHA. IR0 medopmallid IIHypa mmepecTaHe
OyTH IMPY:KHOIO (IIicjIg 3HATTA TATAPIIIB IITHYP
3aJIUINNUTLCA Ae(OopMOBAHUM), AOCIiAW He0O-
XiTHO TPUIIMHUTH.

ITosTopiTh nii, ommcani B mymkrax 1-4, 3i Puc.2
maypoMm B.

OnpauloBaHHA pe3ysibTaTiB eKCNnepuMeHTY

1.

JJIs KOKHOTO MOCJIimy:
1) BusHaUTe BUAOBIKEHHA INHYPIB: X, =1, —ly, 1 Xg=Ilg—Ilyp; orpu-
MaHi pesyJabTaTu mojaiiTe B MeTpax.

F F
2) sHalAiTL BigHOIIeHHA: — 2% ; _IPVE
X4 Xp
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JlabopaTopHa poboTta N2 8

o ITayp A IITuyp B
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n AHanis ekcnepuMeHTy Ta Oro pesynbraTiB

F
IlopiBHANTEe BiAHOIIEHHA —~ 5IJA KOXXHOTO AOCJIimy. 3po0iTh BU-

x
CHOBOK, V AKOMY 3asHauTe: 1) 7o SKUX MaTepiajiB MOKHa BigHeCTH T'yMYy,
3 AKOI BUTOTOBJIEHI IMIHYpPU (0 NMPYKHUX UM IJIACTUYHUX); 2) UMW BIIJIUBAE
HaBaHTaKEeHHA Ha Te, AKOI0 Oyae medopMmallia (Ipy:KHOI UM TJIACTUYHOIO);

X
BiZl 7ioro BUAOB:KEHHs; 4) SK 3MiHMJIACA JKOPCTKICTh ITHYpa 3i 30i/IbIIIeHHAM
Horo TOBIIMHU BABidi.

F
3) UM 3aJIeKUTh y pasi mpysxHol Aedopmalrii KOpCTKicThb (k = ﬂ) IIHypa

+ TBopue 3aBgaHHA

Yy 3MiHHUTBHCS BiZHOIIEHHA — 2 , oTpuUMaHe B POOOTi, AKIIO IIHYP
X

3aMinuTu Ha BABiui moBinuii? IlepeBipTe pesyabTaTy CBOiX MipKyBaHb e€KC-
nepUMeHTAJbHO.

§ 20. CUJ1A TAXKIHHA. BATA TUIA. HEBATOMICTb

AKwo BiaNycTUT, HanpuKnag, oniselb, BiH 0O0B'A3KOBO Braje. AKLWO NOCTaBUTU ProK3ak
Ha NaBy, BOHa (XOY i HEMOMITHO AnA oKa) MporHeTbcA. AKWO MiABICMTM A0 TYMOBOrO
WHypa fKe-Hebyab TiNO, WHYP PO3TATHeTbCA. Yce ue — HacnigKu npuTAraHHA 3emi.
OpHak penopTaxi 3 KOCMIYHUX CTaHLiN AEMOHCTPYIOTb HaM HIGBUTO «3HUKHEHHA» 3eMHOro
TAKIHHA — KOCMOHaBTW i BCi peui Ha 6opTy cTaHUil nepebyBaloTb Y CTaHi HEBAromocTi.
Y ubomy naparpadi B AeTanbHile NO3HANOMUTECH i3 3eMHUM TAXIHHAM i Ai3HaeTech, un
MO>KHa BiATBOPUTM HEBAromicTb YAOMa.

LdisHaeMmocA npo rpasiTauliliHy B3aemogito

Yomy OyabL-aKUil IpeaMeT: BUIYINEHUHN i3 PyKHU OJIiBellb, KPAILIsd JOIIY,
JIUCTOK JiepeBa ToIilo — manae BHu3? YoMy crpina, mylneHa 3 JyKa, He Je-
TUTHh YBECh Yac IPAMO, a BpemTi nazae Ha 3emuio? HYomy Micainb pyxaeTbecs
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Puc. 20.1. 3emna nputarye
Jo cebe BCi Tina

Pwuc. 20.2. lNpunnunen Ta Big-
NANBY € HACTIAKAMN NPUTATAHHA
3emni go Micaua

HaBKoJI0O 3emai? IlpumumHa BCiX IUX SBUII] II0-
JATaE B TOMY, 0 3emas npumszye 0o cebe 8ci
miaa (puc. 20.1).

Yei mina maxoxw npumsazyiomev 0o cebe
Semar. Hanpurnan, npuraranas Micamna
CIPUUNHAE Ha 3eMJIi NPUIJINBU Ta BiAIJINBU
(puc. 20.2). 3aBgsaxku npurAranaoo CoHILA HaIIa
njaHeTa i yci inmri naametn CoHAYHOI cucTeMu
pyxaiorbcsa HaBK0J0 COHIA IO IIeBHUX OpbiTax.

Y 1687 p. Icaax Hvromown chopMyaOBaB 3a-
KOH, 3TifHO 3 AKUM Mix Yycima minramu Bceecsi-
my icrye 63aemHe npumsazanna. Take B3aeMHe
OPUTATAaHHSA O0’€KTiB HA3WBAIOTH 2pasimauyiil-
HOl0 83aemodielo abo 6cec8imHiM MANCITHHAM.

Crnupaiounch Ha OOCJHiAM Ta MaTeMaTUUHi
pospaxyuku, HbIOTOH BUSABUB, IO IHMEHCUB-
Hicmb epasimauiiinol 83aemodii 36iabULYEMbCS
30 30iJIbULCHHAM Mac Mmil, AKI 83aemo00il0mb.
Came ToOMy JIETKO IIepeKOHATHCA, IO Hac is
BaMU NPUTATYE 3eMJisd, ajie MU 30BCiM He Bin-
YyBAEMO IPUTATAHHA HAIIOI'O Cycifa mo mapri.

E 3HAMOMMMOCD i3 CUJI0I0 TAXKIHHA

Y disuri cury rpaBiTaifiiiHOro IPUTATaH-
Ha 3eMJi, dKa Aie Ha Tina mobamsy ii moBepx-
Hi*, HA3UBAIOTb CUJLOI0 MANCIHHA.

Cuna taxinua F,_— ue cuna, 3 akowo 3emna
npuTarye go cebe Tina, Wo nepebysatoTb Ha ii

noBepxHi abo Nobnaunsy Hei.

Cuna maxinHa npuxaadena 0o miaa, ake
npumaszyemuscs 3emaer, i HanpamJieHa 8epmu-
KaJabHO 8HU3, 00 yenmpa 3emai (puc. 20.3).

YucaeHHUMU JOCHIiaMy ITOBeIeHO, IO CHUJia
TAKIHHA, AKAa JIie Ha Tijgo, IPAMO ITPOIOPITifiHa
maci mporo tija. 1o 3a1eKHICTh MOAAIOTH V BU-
mIami popmyJiu:

F, .=mg,

T

ne F . — SHaYeHHs CUJIM TAKIHHA; m — Maca
Tija; & — Koe(dilieHT IPOIOPIifiHOCTI, SAKHK

HA3WBAaIOTh NPHUCKOPEHHSA BiJIBHOTO NaTiHHS.

* . . . .
BBaskaTumemo, 1110 KOJIM FOBOPSATDH «II00/IM3Yy MOBEPXHI 3emJi», MaloTh Ha yBasi BigcTausb,
AKa He IePeBUIYE KiJIbKOX IeCcATKiB KiJoMeTpiB.
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§ 20. Cuna TaxiHHA. Bara Tina. HeBaromictb

Yy

TAK

ITo61u3y moBepxHi 3eMJyi TPUCKOPEHHA Bijb-
HOTO TMAMiHHSA CTAHOBUTHL IIPUOIMN3HO 9,8 HBIOTO-
Ha Ha Kijgorpam:

%
g=98 .
KT

3HaUYeHHS NPHUCKOPEHHSA BiJIbHOTO MHamiHHS
HE3HAUHO 3MiHIOETHCS Ha eKBaTOpi M IIoJrocax
3emi (puc. 20.4), B pasi migHATTA Bropy i cmyc-
Ky B IIaxTYy.

9 CrxopucraBmuces puc. 20.4, gismaiitecs,
L] . . .
Ha CKLJIBKM CHJIa TSKIHHS, AKa Jie Ha Bac,
Ha eKBaTopi MeHIIa, HijK Ha IIOJIOCi.

B AisHaemocsA, wo ¢pisnkn HasmBaloTb
Baro Tina

Yci rinma uepes mpuUTATAHHA OO 3€MJIi CTUCKAa-

I0OTh YW NPOTUHAIOTH OHOPY ab0 PO3TATYIOTH

nigsic. Cuia, ska xapakTepusye Taky Oifo TiJj,

HasuBaeThCcsa 8azow mina (puc. 20.5).

Bara Tina P — ue cvna, 3 KO BHaACiAoK npu-
TAraHHA JO 3emni Tiflo TUCHE Ha rOPU3OHTasIbHY
onopy abo po3TArye BepTUKanbHUA Niagic.

Odunuuys eazu 6 CI, ax i 6ydv-saKoi iHWOL
cuau,— HeOTOH (1 H): [P]=H.

fAximo Timo mepedyBae 8 cmaHi cnokoio abo
NPAMONIHIUHO20 DPiIBHOMIPDHO20 pPYXY, TO HOTO
Bara 30iraeTbcs 3a HANPAMKOM i3 CHJIOIO Ts-
JKiHHA 1 HopiBHIOE ¥l 3a BHAUEHHAM:

P=mg.
Ha Bigminy Big cuam TsKiHHA, AKa IpU-
KJageHa OO0 Tijia, 8aza npukJaadena 0o onopu
abo niosicy (puc. 20.6).

* Il CIIPOINeHHSA PO3PAXyHKIB, AKIIO He IOTPi6HA BeauKa
TOYHiCTb, MOKHA BBasKaTH, 110 g=10 H/xr.

Puc. 20.3. Cuna TaXKiHHA
3aBXAWN NpUKNageHa Jo Tina
i HanpsIMNeHa BEPTUKANbHO
BHU3

Puc. 20.4. [prickopeHHs Binb-
HOTO NafjiHHA Ha eKkBaTopi (g5)
€ He3HAYHO MEHLUVM, HiX Ha
nonoci (g,)

N

Puc. 20.5. Tina, po3mileHi

Ha onopi abo niggici, AitoTb

Ha HUX i3 CUIT010, AKY Ha31BalTb
Baroto Tina. Bara npuknageHa
Zo onopu abo niggicy

F,

K
FTH)K = mg

P=mg

Puc. 20.6. Cuna TaxiHHA fie
Ha Tino, Bara Tina fji€ Ha onopy
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n Cnpobyemo cTBOpUTN CTaH HEBAaromocTi

Bu, HameBHO, m00pe 3HAETe TEePMiH «HEBAroMiCTh», IIPOTE MOTr0 3HA-
yeHHA OaraTo XTO po3yMie HempaBmibHO. Tak, mAexXTo BBaskae, IO HeBaro-
MicTh — IIe CTaH, SIKMH CIIOCTepiraeThCs JIMIITEe B KOCMOCL, e HeMa€e MOBiTps,
abo TaM, Ae BiACcyTHs rpaBiTairis.

Ane e me Tak! BigcyTHicTh moBiTpsa cama mo cobi He CHpUUMHSAE HEBATO-
MOCTi, a Bix rpaBirtamii BzaraJji me cxoBaerica — y BcecBiTi HemMae »KOTHOTO
KyTOouKa, e 0 He Aianu cuiau BcecBiTHboro Taskimmsa®. Hacupaspi Hesazo-
Mmicmvy — 1ie BiAcyTHicTh Baru. IIpmubepits y Tisa omopy abo migBic — i BoOHO
OIIMHUTHCA B CTAHI HEBATOMOCTi. (38epHimb ysazy: omip MOBITPA TEK € CBOE-
pimmoio omopoio!)

l HeBaromictb — Lie Takmin CTaH Tina, 3a AKOro TiNIO He Ji€ Ha onopy uu niaBic.

Tino nobau3y nosepxHi 3emai nepedyeéae 6 CmaHi He6a20MOCMIi, AKWO0 HA
Hb020 Oi€ MinbKu 00HA CULA — CUNLA MAHCIHHA.

Ha xoporkwuii uac HeBaroMicThb JIETKO CTBOPUTH BIOMAa, Ha BYJIMILi, B KJaci
ToIio. Bu mMoikeTre, HAIPUKJIAL, MiACTPUOHYTH i Ha MUTL ONMUHUTUCSA B CTaHi
HEeBaroMocCTi: B JaHOMY BUIIaJKy, IOKM BU IIaJa€Te BHU3, OIip IIOBITPS € He-
XTOBHO MaJIUM 1 MOJKHAa BBasKaTH, IO HA BacC [Oi€ TiJIbKMW CHJIA TI/KiHHS.

ITocrifizmo B crani HeBaromocTi mepe0dyBalOTh KocMiuHi opbiTaabHi cTaHIii
i Bce, 10 B HuX € (puc. 20.7). Ile mor’a3aHO 3 TUM, 10 KOCMiuHi KOpabJri «mo-
CTifiHO IamaioTh» Ha 3eMJII0 uepes il IPUTATAHHA i BOZHOUAC 3aJIUIIAIOTHCS
Ha opbiTi 3aBAAKM CBOIM BeJWUE3Hil IIIBUIKOCTI.

Y HeTpeHOBaHOI JIOAWHU TPUBAaJe IepeOyBaHHS B CTaHi HEeBAaroMocCTi, K
IPaBUJIO, CYIIPOBOIKYETHCS HYIOTOO, IIOPYIIeHHAM poOOTH M’s3iB, BeCcTUOy-
JIAPHOTO amapary”*, HepBOBUMM PO3JaJaMM, CaAMe TOMY KOCMOHABTH IIPOXO-
IATH cepiiosny (Qismuny migrorosry (puc. 20.8).

Puc. 20.7. Op6iTanbHi cTaHLii pyxatoTbca Puc. 20.8. LLlo6 TpmBanuin yac npauoBatu
HaBKOJO 3eMJli NiJ A€o TiNbKN CUNN TAXKIHHS, Ha op06iTi B CTaHi HEBAaroMoCTi, KOCMOHABTU
TOMY BOHM nepebyBatoTb y CTaHi HEBaroMocTi NPOXOAATL CriewianbHy MiAroToBKY

* IlixaBo, o I'ycTHHA MaTepii B Hamomy BeecsiTi ocuts Mauia (2—8 aromu igporeny za 1 m3),
Tomy y BeecsiTi B cepeguboMy ayaxe Masa it rpasiramia. Ii masuBaioTh Mikpozpasimayicio.

** Becmuby.napHuil anapam — OpPraH 4y TTA B JII0fell Ta XpeOeTHUX TBAPWH, 110 CIIPUMAaE 3MiHI
OJIOKE€HHS I'OJIOBU ¥ Tijla B IPOCTOPi, a TAKOK HaIpAMOK pyXy. lleii opran Biamosinae, Ha-
NPUKJIAJ, 3a 3JaTHICTD JIOAWHY HABiTH y TEMpsABi pO3pisHATH, Jie BEPX, a Jie HUS.
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§ 20. Cuna TaxiHHA. Bara Tina. HeBaromictb

Nig6buBaemo nigcymkun

Y BcecsiTi Bci Tijla IpUTATYIOTHCA OOHE OO OAHOTO. Take B3aeMHe IIPU-

TATAHHS TiJI HAa3WBAIOTh BCECBITHIM TaKiHHSIM.

Cuna TSKIiHHS — cuiaa, 3 AKOI 3eMJId IPUTATYe g0 cebe Tijma, posTa-
moBaHi Ha ii moBepxHi a6o mobsmsy Hei. Cuja TAXKIHHA OOUYMCIIOETHCA 3a

dopmysoro F, . =mg i HanpaMJeHa BepTUKAJbHO BHU3, IO IeHTPa 3eMJIi.
Bara P Tina— e cuJja, 3 AKOI0 BHACJIIOK IIPUTATAHHA OO0 SeMJIi Tijo mie
Ha TOPUBOHTAJILHY omopy abo BepTuKaabHuUil mizgBic. Tpeba pospisHATH cuay
TAMKIHHA 1 Bary Tija: cujia TAKiHHA IIPUKJaleHa 0 caMoro Tijia, a Bara — 0
omopy afo TiABicy; Bara Tina ZOpiBHIOE 3a SHaUeHHAM cuii TsxkinHA (P =mg)
TiIBKKM B CTaHi CIOKOI0 ab00 PiBHOMIpHOrO HPAMOJIiHIHOrO pyxy TiJa.
Koau tismo pyxaeTbesa mig miero juiite rpaBiTamiliHUX CHUJI, TO BOHO IIepe-

OyBae B cTaHi HeBaromocTi (fioro Bara JOPiBHIOE HYJIIO).

KoHTponbHi 3annTaHHA

1. Yu gmie ma Bac cuja npuraranuada o Micama? 2. XTo BiAKpuB 3aKOH,
3rigHo 3 AKMM Mix ycima Timamu BceecBiTy icHye B3aeMHe HPUTATAHHA?
3. [laiiTe o3HAUEHHS CUJIU TAKiHHA. 3a AK0I0 (HOPMYJIOI0 i1 0GUMCIIOIOTH?
4. Jo voro mpuHKJaAeHa i Kyau HampsaMmJjeHa cuja Taxinaa? 5. Ilatite
O3HAUeHHsA Barum Tija. ¥ SKUX BUIOAIKaX il 0OUMCIIIOIOTH 3a (POPMYJIOIO
P=mg? 6. Illo Take meBaromicth? 7. 3a AKUX YMOB TiJi0 IepebyBaTuMe
B HEBaroMocTi?

Bnpasa N2 20

1. Yu mpurarye 3eMjt0 aBTOMOOiJIb, SKUH CTOITH HAa aBTOCTOAHITI? KOoCcMiU-
Ha CTaHIlidA, AKa mepedyBae Ha opOiTi?

2. Kamxka gexxuTsh Ha cTroui. Ha aKe Tijno gie Bara KHMKKU?

3. BusHauTe cuny TAKIHHSA, gKa Aie Ha Tijgo macoro 600 r.

4, fxoro € maca Tina, AKIMO foro Bara mopiBHioe 600 H?
fAxoro € Bara meny o6’emom 1 j1?
¥ Bigpo macoro 1,5 kr maauau 5,5 g1 Boau. ARy cuay Tpeda IpUKJIALATH,
1100 yTPUMYBaTH BiApo B pyKax? 3pobiTh IOACHIOBAJILHII PUCYHOK, 3a-
3HAUUBIIY CUJIU, IO JilOTh Ha Bipo.
Crkaamits 3amauy, o0epHeHy 10 3ajgadui 5 1iei BpaBu, Ta pPo3B’AKiTh ii.

8. BusHauTe Macy TArapiisd, 10 BUCUTh Ha IIPYKUHI sKopceTKicTio 200 H/Mm,
SAKIIO BUJOBKEHHSA HNPYKUHU cTaHOBUTH 0,5 cMm.

9. 3HalfiTh TYCTUHY PEYOBUHU, 3 SAKOI BUTOTOBJIEHUN
KyOMK, 1 JKOPCTKiCTh TpPY:KWMHU AmHaAMoMeTpa (AUB.
pucyHok). Pebpo kybmka mopiBHIOE 4 cM, BUIOBXKEHHSA

OPYKUHH — 5 CM.
i10. A Bimomo, cmaa Ta:xkiHHA Ha moBepxHi mmamer Co-

HAYHOI CHCTEMH BiJPi3HAETHCSA BiJl CHMJAM TAKIHHA Ha
noBepxHi Semai. CkopucTaBIINCh JOJATKOBUMU AKepe-
JamMu imdopmariii, Bu3HaUTe CUJIy TAKIHHA, dKa misdiia
0 Ha Bac 0coOMCTO B pasi KocMiuHOI MOAOPOsKi Ha ITi TIa-
Hetu (abo cynmyruuku). IlomipryiiTe, 10 AKX HACTiIKiB
e MOTJIO O IPU3BECTH.

M\L\\
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EkcnepyiMmeHTanbHe 3aBAaHHA

BusnauTe JKOpPCTKiCTh TYMKHU IJs WJETiHHS OpacieriB. A ImomoB:KeH-
HA TYMKU CKOPHCTAWTecs TijJaMu BifloMOi Macu, HAOPUKJIAL MOHETAMI
B 50 Komifiok (Maca KOKHOI mopiBHIOE 4,2 T) a60 MaJIEHBKOIO IIIOKOJIa-
KOI0. 3aluIIiTh iIHCTPYKIif0 3 BUKOHAHHSA IIHOTO 3aBIaHHA.

i ®disuka i TexHika B YKpaiHi

lOpiin BacunboBuu KoHnapatiok (OnekcaHop THamosuy LLiapaedi)
(1897-1941) — ofwH i3 NnioHepiB pakeTHOI TeXHiKM. ManbyTHiN Ha-
YyKOBeLb 3aLiKaBMBCA KOCMIYHUMW MOAbOTaMM e FiMHa3UCTOM.
BiH HaBYaBcA B MONTaBCbKiM riMHasii, 3roqoM — Ha MeXaHiYHoMy
BigAineHHi leTporpaAcbKoro NOAITEXHIYHOrO IHCTUTYTY.

Y KHUXUi «TuM, XTO ynTaTtume, WwWob 6yaysatn» (1919) t0. Kok-
[paTIoK HaBiB CXemMy YOTUPUCTYNEHEBOI PaKeTy Ha KUCHEBO-BOA-
HEBOMY ManuBi, aB ONUC Kamepwy 3ropsAHHA ABUTYHA, a B KHUXLU
«3aBOIOBaHHA MiXMNIaHeTHMX npocTopiB» (1929) 3anponoHyBas
3[iMiCHIOBaTN NONbOTK Ha MicAub, BUKOPVCTOBYOUM A1A XKMBJIEH-
HSl CMCTEM KOCMIYHOFO Kopabns coHAYHY eHeprito (!).

AMepVIKaHCbKUIN acTpOHaBT Hin ApMcmpoHe, AKWA MepLuM CTYMMB Ha MOBEPXHIO
MicAun, crneuianbHO B3AB XXMeHIo 3emsi 6ins cTiH 6yauHKY, ae Mewkas 0. KoHapaTiok,
cKasaBwu: «Lla 3emnA gna meHe Ma€ He MeHLWY LiHHICTb, aHi>K MICAYHUNA FPYHT». A OfMH
i3 yueHux, 3agiaHux y nporpami HACA 3 ocBoeHHA Micausa, 3aaBuB: «<Mu po3swyKanu ma-
NEHbKY HEMPUMITHY KHUXeuKy... ABTop Ti, lOpin KoHapaTioK, 06rpyHTYBaB i po3paxyBaB
eHepreTMyHy BUFiQHICTb MOMbOTYy Ha MicAub 3a cxemoto: noniT Ha opbity MicAua —
cTapT Ha Micaub i3 Moro opbiT — MoBepPHEHHA Ha opbiTy Micaua — nonit o 3emni».
3a npono3uuieto amepukaHcbKmx daxisui Tpacy nonboty Ha MicAub HazBaHO mpacoto
KoHOpamioka.

§ 21. TEPTA. CUJ1A TEPTA

OpaHuy3bkuin Gisuk iiom AMoHmoH (1663-1705), po3MipKOBYOUM MPO POJib TEPTH, NUCAB:
«YCiM HaM TPanAANoCA BUXOAUTY B OXKENEAMNLI0: CKITbKU 3ychib NOTPIGHO, WOo6 yTpumaTurca
Bifl MAAiHHA, CKINbKM CMILLHKX PYXiB JOBOAUTBLCS POOUTY, abn BCTOATU HA HOrax... YABIMO,
Lo TepTA 3HMKMO 30BCiM. Togi HiAKi TiNa, UM TO 3aBOINbLUKK 3 Kam'AHY 6puiy, 4 TO Mani, Ak
NILMHKK, HIKONN He BTPUMAIOTbCA OAHE Ha ofHOMY. IK6M He Byno TepTa, 3emna asnana 6
coboto Kynto 6e3 HepiBHOCTEN, MOAIGHY A0 pigKoi KpanauHu»., Came Npo cuny TepTs
NTUMETbCA B LiboMy naparpadi.

[ )
L n Jli3HaemocA Npo cuny TepTa CMOKOI0

SKI10 B HaMaraeTech IIePecyHyTHU BasKKe TiJIo, HAIIPUKJIA, BEJIUKUN
AMIUK, 1 He MOXKeTe 3PYHIUTU HOT0 3 MIiCIld, TO Ie O3HAYa€, IO CUJIY, IKY
BU IIPUKJATAETE N0 AINKA, 3PiBHOBAKYE CUJIA Mepms CNOKO0I0, TKa BUHUKAE
MiXK IiAJororo i HHMMKHBLOIO MOBepxHe[o aimuka (puc. 21.1).
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§ 21. Tepta. Cuna TepTa

Cuna TepTa cnokow F, . ... — Ue cuia, AKa
BUHUKAE MiXK OBOMa OOTUYHMMU Tinamu B pasi
cnpobu 3pylwnTV ofHe TiNo BIAHOCHO iHWOrO
i HanpaAmneHa B BiK, NPOTUNEXHWIA TOMY, B AKNIA

61 pyxanocb Tino, AK6K TepTa He Gyno.

Cuna TepTsa CIOKOIO0 IIPUKJIAJeHa B3TOBIK
HOBEPXHi, KO0 TiJIO MOTHUKAETHCS OO 1HIIIOTO
Tijza, i 3a 3HaveHHAM OOPiBHIOE CUJLi F, wo Ha-
Mmazaemuvea 3pywumu mino (puc. 21.2):

F F.

TEPTACI

Y pasi 36inbiienHs cuau F, 110 HaMara€Th-
cA BPYIIUTH Tijo, 30iJBINYEThCA I CUJA TEePTA

crokoro. Kouu cuna F HaGyxe IEBHONO SHAUYeH-
HA 1 TiJIO OCh-OCH IIOYHE PYX, CHJA TEPTA CIIO-
KOI0O CTa€ MAaKCHUMAJbHOIO. 3 IOUYATKOM PYXY
cujia TepTd CIOKOI0 Iepeliie B culy mepms
KOB83AHHS.

TaxkuMm yrHOM, IJA KOYKHOTO BUIAAKY CHUJA
TEPTA CIOKOIO0 He MOXKe IEPEBUIIYBAaTU MEBHOTO
MaKCHUMAaJILHOTO 3HAUEHHA.

Haituacrime gisi cujim TepTs CIOKOIO € IyJKe
«KOPHCHOIO»: 3aBAAKM ili peui He BHUCIMUBAIOTH i3
PYK, He pO3B’SI3YIOThCA BY3JIH; IS CUJIA YTPUMYE
mimyHY B KYyIi IiCcKY, BaKKi KaMmeHi Ha CXUJIi
ropu, KOpiHHA pocauH y rpyuri. Came cusa mep-
ms CnoKow € mi€i CcuJow, 3aBIAKN AKiN mepecy-
BAIOThCA JIIOAUW, TBApUHU, TpaHCIopT (puc. 21.3).

Y rexwimi, Ha TpaHCHIOpTi, B moOyTi mo-
CUTHb YaCTO B)KMBAIOTH 3aXOMiB, II00 IMOBEPXHSA
OJHOT'O TijJila He pyxaJacsd BiJHOCHO IIOBEPXHi
immoro. Hampukiaana, njs 30iJbIleHHS MaKCH-
MaJIbHOI CHJIM TEPTS CIIOKOI0 TPOTyapH! IIij yac
O)KeJIeIUIli IIOCUIIAIOTh ITiICKOM, Y3UMKY aBTO-
MOO0iJIi «ITepeB3yBalOTh» y 3UMOBi IITUHU.

? CopoOyiiTe HaBecTH IIe KiJbKa IOZIOHUX

OPUKJIAIiB.

3’AcoBYyemMoO, Bif 4YOro 3anexuTtb cuna
TepTA KOB3aHHA

Cuna TepTa KoB3aHHA F ..., — Ue cina,
fIka BUHWKAE B pasi KOB3aHHA OJHOro Tina no
NOBEPXHi IHLWOro i HanpamaeHa MPOTUNEXHO

HanpAMKY pyxy Tina.

F,

TEePTH CII
Puc. 21.1. He BaaeTbca 3pywuntn
AWNK 3 MiCLLA — 3aBarka€e cuna

TepTA CNOKOI0 ( Foprs o)

. F
F | »——>
N |

TepTSA CII
—

Puc.21.2.Cuna F , fIKa Ha-
Mara€eTbCA 3pyLWnTI TiNo, i cuna
TepTA CNOKOI0 FTepm e WO Npyn
LibOMY BUHMKAE, 3PiBHOBaXKYIOTb
ofiHa ofHy — Tino nepebyBae

B CTaHi CNOKOI0

Puc. 21.3. CtynHi niognHm B Mo-
MEHT JOTUKY 3 NOBEPXHelo JOpPOo-
r1 HamaralTbCA, NO CyTi, 3RiNCHU-
TV pyx Ha3ag. Yepes e BUHMKaE
cuna TepTa CNOKo, HanpAMIeHa
Brnepen,— pyLinHa cuna
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-

1%
= —_—
F’rep’m KOB3
e

Puc. 21.4. Cuna TepTsa KOB3aHHA
[i€ B3[0OBX NOBEPXHi AOTUKY Tina Ta
onopwu i 3aBXAn HanpsamieHa B OiK,
NPOTUNEXHUI HANPAMKY PyXy Tina

Puc. 21.5. Y xoai KoB3aHHA TOro
CaMoro Tina rno pPisHNX NOBEPXHAX
BMHVIKAE pPi3Ha cuna TepTa KOB-
3aHHA: fepeB’AHNIN BPYCOK KOB3aE
no Jepes'aHin gowui (a); ckny (6);
Ha)KaakoBoMmy nanepy (8)

Puc. 21.6. Cuna TepTs KOB3aHHSA
3POCTaE, AKLLO 36iNbWNTY CKIy, WO
NPUTKCKAE TiIO O MOBEPXHi cToNa

Cuma TepTs KOB3aHHS i€ B3IOBK IIOBEPX-
Hi motury Tin (puc. 21.4) i Tpoxu MeHIIIa
3a MaKCHUMaJbHY CUJY TepTd crokoio. Came
TOMY Tijla IIOYMHAIOTH PyXaTHUCSI 3 MicCIa
PUBKOM 1 BpyIIUTH iX BasKue, HiK MOTIiM
pyxaru. Ile ocoGimBO TIOMITHO, KOJU TiJja €
MAaCUBHUMMU.

IIpukpinumo mo nmepes’ssHoro O6pycka ra-
YoK JguWHaAMoMeTpa i OygeMo piBHOMipHO
TATTU OPYCOK II0 TOPM3OHTAJbHIilI ITOBEPXHi
(puc. 21.5). Ha Opycox y HampsaMKy #Horo
pyxy Oyme miATH cujga IIPYIKHOCTI 3 OOKY
OPY'KUHU TUHAMOMETPA, & B IIPOTUJIECKHOMY
HAIIPAMKY — CHWJa TepTsa KOB3aHHA. DBpy-
COK PyXaTHUMeThCA PILEHOMIPHO, TOMY CHJIa
IPYsKHOCTI Oyne 3pieHosaxicyseamu CUIY Tep-
Td KoB3aHHA. OTiKe, AWHAMOMETD IIOKaXKe
3HAUEHHA CUJIM TePTs KOB3aHH.

? Posrusanbre puc. 21.5 i 3po6iTe BUCHOBOK
IIOJI0 B3aJIEKHOCTI CUJIM TEePTs KOB3aHHS
BiJl BJIACTMBOCTEN MOOTUUYHUX IIOBEPXOHbB.
36epHimb yeazy: AKIO IPOBECTM Ti cami

IOCJIimy, IIepeBepHYBINU OPYCOK Ha MEHIITY

rpaHb, MOKA3W AMHAMOMeTpa OyIyTh TUMU ca-

MUMH, OT:Ke, CHJIa TepTd KOB3aHHSA He 3aJe-

JKUTH BiJl ILJIOII MOTUYHUX ITOBEPXOHb.
IIposegemo 1me ommu mocain. Ilokjamemo

Ha OpPYCOK IOHATKOBUI TArap, 30iJbIIMNBIIN

B TaKWi cmocid cuay HOpMaJbHOI peakrIrii

omopu (puc. 21.6). Hocaim mokaske, IO CHJIA

TEePTS KOB3AHHS 3POCTE.

Cuna mepms K083AHHA NPAMO NPONOPUiill-
Ha cuJi HOPMAJbHOL pearkuii onopu®:

F, TepTa KOB3 =}.LN ’
nme N — cua HOpMAaJbHOI peakiii omopu™™;
U — koedimieHT mpomnopiiifinocti, axuil Ha-

3UBAIOTh Koe(dillicHT TepTs KOB3aHHM.

Ileit 38aKOH GYB YCTAHOBIEHHH (PPAHIYSHKHM BUeHHM I. AMOHTOHOM i mmepeBipeHuil #oro
craisBiTynsrukoM III. Kynonom, Tomy # oTpuMaB Ha3By 3akoH Amonmona — KyJnona.

** N=mg, AKIITO0 Ha TOPUBOHTAJIbHIN ITOBEPXHi HA TiJIO Y BEPTUKAJIBHOMY HAIPAMKY He Iil0Th
HiAKI cuam, KpiM cCUJIu TSAKiHHA Ta CUJIM HOPMAJIbHOI peakIrii omopu.

142

www.e-ranok.com.ua

- ranoK



- ranoK

§ 21. Tepta. Cuna TepTa

OcCkinbKM i cuy TepTsa KOB3aHHS, i CUJIy HOPMAJIbHOI peakIlii omopu BU-
MipIOIOTH Yy HBIOTOHAX, TO KOeQiuicHm mepms KOB3AHHS € 0e3PO3MIPHICHOI0
B8eAULUHOIO:

M: TEPTS KOB3 — [H]ZEZI.
N H
KoegimienT TepTss KoB3aHHS BU3HAYAETHCH,
30KpeMa, MarepiajamMu, 3 SAKUX BUTOTOBJIEHI . Koedimi-
JOOTUYHI Tija, Ta SKicTI0O 00poOKM iXHiX IMoBep- Marepian chT TepTi
ey OB3aHHS
3HaueHHa KoedimieHTiBs TepTa KoBsamua |Craib 0.02
BCTAHOBJIIOIOTH BUKJIIOUHO €EKCIIepUMEeHTaJbHO. 0 JIbOAY ’
3aszBuyait Tabauili KoedillieHTIiB TepTsa KOB3aH- Cras
HA MICTATh OPI€HTOBHI cepemHi 3HAUEHHS IJIA 10 Eaail 0,15
map marepiaiiB (AuB. TaOJIMITIO).
. Bponsa . 0.20
L 3’ACOBYEMO NPVUYVHN BUHVUKHEHHA 1o 6ponsi i
Ta CNoco6M 3MeHLUeHHA CUN TepTA
] ) Hepeso 0.25
IToBepxHi TBepAUX TiN 3aBKAU € IIOPCTKUMHY, |10 nepeBy )
HepiBHuUMU. Ilig uwac pyxy abo cupobu pyxy )
HepiBHOCTI WiNJIAIOTHCA OfHA 3a OfHY # medop- | LLaTip
MyIOTbCA abo0 HABiITH 3MHHAIOTHCSI. ¥ Pe3yJb- (xaprom) 0,40
TaTi BUHUKAE CHJAa, IO OPOTHUAIE PYyXy Tija [0 Aepesy
(puc. 21.7). Cuna mepmsa, AK i cuja IPYyKHO- IIxipa 0.56
CTi, — npos8 cus MiHMONLEKYLAPHOL 83A€MODIL. IO YaBYHY >
3maBayioca 0, OJid 3MEHIIEHHS CUJIU TEePTd Tyma
CJIL peTebHO Bi,L'[l'IO..JIiI')YBaTI/I HOBePXHi i TAKHM ® Genoey 0,75
YMHOM 3BECTH 0 MiHiMyMy posmipu HepiBHO-
CcTell, OMHAK TaKi ITOBEPXHi HACTiJIBKHU IIiJIb-
HO TIPUJIATATUMYTH OJHA IO ONHOI, IO 3HAUHA
KiJBKiCTL MOJIEKYJI ONMHUTHLCSA Ha BifcTaHi, Ha
AKIA cTae CyTTEBUM MiKMOJEKYJIAPHE IIPUTH- P
ranudA. Ile MOKe CIPUUYMHUTU 3POCTAHHS CUJIU - 3
TepTa®. Freprs -

Cuny TepTsd KOB3aHHSA MOKHA 3MEHIIUTH,
AKIIO 3MacTUTU HoBepxHi. MacTuio, mepeBak-
HO DpiAKe, NOTPANMBIIN MiK AOTHYHUMHU IO~  pi 21 7 BAHUKHEHHS CUNN
BEePXHAMU, BiggaauTsb iX ogHy Bim omuoi. TobTo TepTA NOB'A3aHe 3 HaABHICTIO
KOB3aTHUMYThb H€ IIOBEPXH1 TLlJI, a IIIapu MacCTHu- HepiBHOCTeVI Ha NOBEepPXHAX
Ja,— TepTs KOB3aHHSA (TAK 3BaHE CyXe TepPTA) [OTUYHVWX Tin
3aMiHUTBCS Ha B’s3Ke (PigKe) TepTd, 3a AKOTO
cujia TepTA € iCTOTHO MEHIIIOH.

* . o
HocumimKenHss TepTd Ta OOIPYHTYBAHHS MPUUYUH HOr0 BUHUKHEHHS € JOCUTDH CKJIAJHUMU
i BUXOIATH 3a MeKi IMTKiJIBHOT0 Kypcy (isuku.
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[
L Ji3HaemocAa npo cuny TepTa KOUYEHHSA

HaBHil [mocBim JamogcTBa IOKAa3ye, IO
BaXKKy KaM AHY OpUJIy JIerile IepeKouyBaTu Ha
KOoJIoaX, HijK IIPOCTO TATTH IO 3€MJIi.

SIKIIO omHE TiJIO KOTUTHCSA B3JOBXK IIOBEPX-

Hi iHIITIOrO, TO MaeMO CIIpaBy 3 TEPTAM KOYEH-

Ha. Cusia mepms KoueHHA 3a38uiail Habazamo

~NGD MeHWLa, Hixe cuaa mepmsa Kossanus (puc. 21.9).
Came TOMY AJiA 3MEHINEHHA CUJU TEPTS JIIOM-
CTBO 3JaBHaA BUKOPHUCTOBYE KOJIECO, a B PidHO-

Puc. 21.8. Aikwo nip pepes'aHni  yagirgpx MamuHAX i MexaHisMax — IIimrmmi-
6PYCOK MigKnacT Kpyrni onisui, nky (puc. 21.10)
TO NepecyBaT 6PyCoK Mo CTony e

CTaHE 3Ha4yHO Nierue Yunmoca posB’AasyBaTu 3apgadi

3apaua. IIo6 piBHOMipHO pyXaTu IO CTO-
Jy KHUKKY Macoio 1 Kr, Tpeba MpPUKJIACTA TO-
pusouranbuy cuay 2 H. Homy mopiBHIOE Koedi-
Ii€HT TepTA KOB3aHHA MiK KHUMKKOIO i cToIOM?

Ananis @isuunoi npoobsemu. 3podbUMO IOsAC-
HIOBaJIbHUII PUCYHOK, Ha AKOMY 300pasmMoO Bci

CUJIH, II0 AiIOTh Ha KHUKKY: me — cuJja Td-

KiHHA; N — cuJjia HOpMaJIbHOI peakIrii ormopu;
F — cuna, mig mieo SKoi KHMMKKA PYyXaeThbCs
IO IOBEPXHI CTONY; Fiop:yoss — CHJIA TEPTH
KOB3aHHS.

Kuum:xkka pyxaerbeca piBHOMIpHO, OT:Ke,
CUJIN, SKi AifoTh HaA Hel, IIOIIapHO CKOMIIEHCO-
Baui: F=F . on» N=F,, . 32 OUX YyMOB
i sHamemMo MIyKaHWil KoedilieHT TepTs.

Puc. 21.9. 3amiHa KOB3aHHs =
Ha KOYeHHA nNpnBoanTb A0 3MeH- = A =

F F
LWEHHA CUM TepTA Teprs KoB3 T —

YF

TAX

Iano: ITlowyx mamemamu4HOl MO-
F=2 H Odexni, po3g’szanus. 3a GHOpMYIOI0
m=1 Kr [ BUSHAUEHHS CUJIU TE€PTA KOB-

H 3aHHSA MaEMOo:

g= 10 ; 7 — __  TepTd KOB3
reprsixoss — MLV = U= T.

SHaumu: : =
. Ockinbru F oo vons = F

Puc. 21.10. KynbKoBi Ta ponMKoBi a N=F, =mg o U= mg

NiALLNIHAKN
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§ 21. Tepta. Cuna TepTa

ITepeBipuMO OAMHUIIO, 3HAKAEMO 3HAUCHHS IITYKAHOI BEJIMUNHN:

H H 2 2
:—:—:1; :—:—:O,z_
[1] o B H M= 110 " 10

KI

Ananis pesyromamisa: KoediiieHT tepta 0,2 BaacTuBuUil Takii mapi, K
IIePeBo II0 IEePeBy, OT:Ke, Pe3yabTaT MPaBIOIOIi0HII].

Bionogidv: n=0,2.

Nig6uBaemo nigcymkm
Cua TepTsa CIOKOIO (FTepM ) — Ile cuia, AKa BUHUKAE MiK ABOMa J0-

TUYHUMU TijJaMH B pasi cnpobu 3pYIIUTH OHE TiJO0 BiZHOCHO APYTroro.
Cuja TepTs CIIOKOI0 3aByKIU MEPEINKOAKae II0ABI BiJHOCHOIO PyXy OOTHY-
HUX TiJ, HOPiBHIOE 3a 3HAUEHHAM i IPOTUJIEKHA 3a HANPAMKOM cuJji F, 1110
HaMaraeTpCsa 3pymuTu Tino: Fo.... =F.
Cuia reprsa KOB3aHHS (Fpepny xops) — L€ CUJIA, SIKA BUHUKAE IiJ| 4ac KOB-
3aHHS OQHOT'O TiJjia 10 moBepxHi iHmIoro. Cuyia TepTsda KOB3aHHS IPSIMO IPO-
nopuiniHa cuii HopMajabHOI peakuii omopu N: F..... ... =UN, ne L — Koe-
dimieHT TepTA KOB3aHHS, 1110 3aJIEKUTDH BiJl MaTepiasis, i3 AKMX BUTOTOBJIEHI
JOTUYHI Tija, AKOCTi 0OpOOKM IXHiX ITOBEpPXOHB. 3MaIllyBaHHS MOBEPXOHD
CYTTEBO 3MEHIIIYE CUJIY TepPT.

Ilig yac KoueHHS OAHOTO Tija B3IOBXK MOBEPXHIi iHIITOrO BMHUKAE CHJA

TEPTS KOUEHHs, sTKa 3a3BUUAN MEHIIIa 3a CUJY TePTs KOB3aHHI.

KoHTponbHi 3annuTaHHA

1. dAxi Bugu Tepta Bu s3Haere? 2. fIKa cuiia 3aBaskae 3PYIIUTU 3 MicIld
BeauKy mady? Kyau manpamiena ma cuna? 3. YoMy cuiy TepTs CIIOKOIO
Ha3WBaIOTh pyHIifinoo cujoro? 4. Hasimmo B3MMKY TPOTyapu IIOCHUIIAIOTH
nickom? 5. Koz crocrepiraerbesa cuJja TepTsd KOB3aHHS i Big AKMX YMH-
HUKiB BoHA 3ayie)KuTh? 6. Homy B Tabauili KoedillieHTiB TepTsa KOB3aHHSA
HaJaHO Mapyu MaTepiajiB, a He KOXKHUIN MaTepiaa okpemo? 7. YoMy BUHU-
Kae cuJja TepTda KoB3aHHA? 8. fIK MOKHA 3MEHIIIUTH CUJIY TepPTsS KOB3aH-
Ha? 9. YoMy KpyrJie TiJlo KOTUTHU Jerie, HijK Tartu?

BnpaBa N2 21

1. Hu gie cmaa TepTsa Ha KHUMKKY, AKa BiIbHO JIEXKUTHh HAa TOPU30OHTAJIBHO-
My cTOJIi?

2. II1o6 BiZkpyTUTH raiiky, Tpeba JoKJacTHu 3ycuab. Jomy raiika HabaraTo
JIeTIIIe BiIKPYUYYETHCA, AKIIO I'BUHT, HA AKUN HAKPY4YeHO TaliKy, 3Ma-
ctutu?

o Opycka, po3TallloBaHOro HAa TOPU3OHTAJLHIN ITOBEpXHi cToja, 3a I0-

TIOMOTOI0 JUHAMOMETPA NPUKJIANAIOTH TOpu3oHTaNbHy cuny 3 H. Bpy-

COK TIIPU IIbOMY PYXa€ThCA PIBHOMIPHO B HAIPAMKY il CHUJIN.

a) Yomy mopiBHIOE cujia TepTs, IO Ii€ HAa OPYCOK?

0) K moBoAUTUMETHCS OPYCOK i AKOIO OyIe cuja TepTs, AKIITO0 JUHAMO-
MeTp mokasyBatume 2 H?

145
www.e-ranok.com.ua

- ranoK



Poszgin 3. B3AEMOAIA TU1. CUA. YacturHa |

Hawmararouuch 3pymuty 3 miciia mady, 10 Hel TPUKJIALAI0TL TOPU30H-

TaJbHY CHUJIYy, III0 MOCTYyIOBO 30iabinyerhed. Illada mouana pyxarucs,

KoJu cuiia pocariaa 175 H.

a) Sk samiHIOBaJsIacsa cuiia TepTd MiK magdoro Ta migiorow?

6) IIlo BigmOyBaTMMeEThCA, AKIIO CUJIY 30iJIbIITyBaTH 111 ?

B) AAKuM € KoedillieHT TepTsda KOB3aHHSA MiK 11ad)0io Ta IIiJI0r00, AKII0
maca madu craHoBUTh 70 Kr?

3a DoIIoMOoroio Npy:KuHU KopcTKicTio 96 H/M 6pycok macoro 2,4 Kr piB-

HOMIpHO TATHYTH IO CTONY. IKMM € BULOBXKEHHA IPYIKUHU, AKIIO Koe-

dimierT TepTa mixk 6pycKoM i crosom mopisuioe 0,27

CriaamiTs 3amauy, obepHeHY M0 3amadi, po3ryiaHyTol B maparpadi, Ta

posB’skiTe 1i. [lam’aTaiitTe, 1[0 3HaUeHHA (PiSMUYHUX BEeJIWYUH, IIOJaHL

B YMOBi 3as1aui, Ta oTpuMaHU pe3yabTaT MalOTh OyTU pPeaJlbHUMMU.

3MeHIIIeHHA TEePTA BHACIIJIOK PO3TAIIyBaHHS TBEPAWX KOTKIB MiK II0O-

BEePXHAMH, 1110 KOB3aIOTh OJHA IO OOHil, mobpe Bimome. CkopucTaiiTech

IONATKOBUMM [:KepesiaMu iH{opmarllii Ta ITiAroTyilTe IIOBiLOMJIEHHS

PO BifmoBiAHI icTOpMYHI MpUKJIanu.

3a1oBHITh TabJIHUILIO.

Maca Ttina OG’em Tisa Cepenua rycTHHA Tijia Bara rina
m, KT V, M3 p, Kr/M3 P, H
7,8 0,001
0,5 600
2500 50

i JIABOPATOPHA POBOTA N¢ 9

Tema. Bu3HaueHHs KoeodillieHTa TepTa KOB3aHHA.
MeTa: BM3HaunTn KoediLlieHT TepTA KOB3aHHA AepeBa Mo AepeBy.
O6nagHaHHA: fepeB’'AHUI OpycoK; AepeB’AHa AowkKa (TpnbomeTp); Habip TArapuis;
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ANHaMOMETP.

BKA3IBKU O POBOTU

MigrotoBKa g0 eKcnepuMeHTy

1. Ilepen TuM AK BUKOHYBaTu pobOTy, srajaiTe BiAmoBimi Ha Taki 3a-
OUTaHHA.
1) Big AKuX YMHHUKIB 3aJIEKUTHh CUJA TEPTS KOB3AaHHS i KyAu BOHA
HampsaMJeHa?
2) 3a gK0i0 (POPMYJIO OOUMCIIOIOTH CUJIY TEPTSI KOB3AHHSI?

2. BusHaure I[iHy HDOiJIKU HIIKAJMW TUHAMOMETPA.

EkcnepumeHT

Cysopo dompumyiimecsv iHcmpykuii 3 6eanexu (dus. popsay niOpyLHUKa).
PesyabpTaTu BuMipioBaHb Bifjpasy 3aHOCHTE OO TaOJIMII.
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JlabopaTopHa pobota N2 9

1. IligBicuBInM OPyCOK MO AUHAMOMETPA, BUMipAiTe Bary Opycka, akKa
Oi yac eKCcIepuMeHTy Oyne IOpPiBHIOBATH CHJII HOPMAaJbHOI peakIlii
omnopu (N = P) .

2. IIpukpinuBinu 6PyCcOK A0 rauka AUHaAMOMETPA, IOKJALiTh HOTO IITH-
POKUM OOKOM Ha TOPM3OHTAJBLHO PO3TAIOBAHY MOMIKY. PiBHOMipHO
mepeMminiyiiTe OPyCOK Y3AOB:K MOINKM (AWB. PUCYHOK). 3a IIOKa30M

AUHAMOMETPa BU3HAUTE CUJIY TepTs KOB3aHHS (FTepTMOB3 =anym).

3. IloBTOPiTHL eKCIIEpMMEHT IIle TPUUi, MOKJIABIIM HA OPYCOK CIOYATKY
OOUH TATrapellb, IOTiM OJHOYACHO [ABa, a IOTiM OJHOYACHO TPHU Td-
rapui (N =Py, +P,

TArap ) *

Homep Cua TepTd KOB3aHHA Cua HOpMAaJIbHOI peakIrii
IOCIIimy F H omopu N, H

TepTa KOB3’

u OnpauloBaHHsA pe3ynbTaTiB eKCnepuMeHTy
A KOoXKHOro mociimy o0umcaiTeh KoedillieHT TepTsa KOB3aHHS 3a

TepTA KOB3
OPMYJIOIO: =
(hopmy u N

n AHanis eKcnepumeHTy Ta MNOro pesynbrartiB

3po6iTh BUCHOBOK, V AKOMY 3asHauTe: 1) AKYy (Qi3sMUHy BeJIUUYUHY BU
BUMipOBan; 2) UM 3aJIeKUTh KOeiIlieHT TepTda KOB3aHHS BiJ Baru TiJja;
3) uu 30iraroThCca Ofep:KaHi pe3yabTaTu i3 TAOIMUYHUM 3HAUEHHAM Koedi-
IieHTa TepTs KOB3aHHS JepeBa IO AepeBy; 4) AKi YMHHUKYN BIIMHYJIU Ha
TOUHICTh €KCIePUMEHTY.

Teopue 3aBaHHA

+
3anuIlriTh NJaH IPOBEIEHHS eKCIePUMEHTY Ha IIiATBEPAsKEeHHS TOTo,
10 Koe@illieHT TepTs KOB3aHHA He 3aJIe)KUTL BiJ ILJIOMII HOTUYHUX
noBepxoHb. IIpoBenmiTh Ieil eKcIeprmMeHT.

% 3aBAaHHA «i3 3ipoyKolo»

Hna mocaigy 1:
a) BU3HAUTE BiTHOCHY MOXMOKY BUMipIOBaHHSA CUJIW TePTS KOB3aHHA Ta
AF AN .
cuaM peakiii omopm: Ep = v &N = Tyr AF=AN — niHa
IIOJ1JIKY IITKAJIU AUHAMOMETPA;
0) Bu3HAUTE BiTHOCHY Ta a0COJIIOTHY IOXMOKMW BUMipOBaHHA Koediri-
€HTa TePTA KOB3AHHA: €, =€p+E€y; Ap=g, lU.
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Poszgin 3. B3AEMOAIA TU1. CUA. YacturHa |

3aBAaHHA AnA camonepeBipku fo posginy 3
«B3aemopgia Tin. Cuna». YactmnHa I. Cuna. Bugn cun

YV sae0annsax 1-8 subepimv 00HY npasuavHy 8i0nosidv.

1. (1 6an) fximio Ha TiNMO He AilOTH iHIII Tija, TO TijO PyXaeThbCs:
a) IpAMOJIiHIWHO 31 MIBUAKICTIO, AKA 3MEHIITYETHCS;
0) IPAMOJIiHIFHO 31 MIBUAKICTIO, AKa 30iJbIITYETHC;
B) PiBHOMIipHO IO KPUBOJIiHiHHIA TpaeKTOpii;
T) IPAMOJIiHIHO piBHOMipHO.

2. (1 6an) Oedopmariia Tija € IPUUYNHOI BUHUKHEHHS CUJIU:
a) TsaoKiHHA; 0) IPYsKHOCTi; B) TePTS KOB3aHHS; I') TEPTS CIOKOIO.

3. (1 6an) Cuna Taxinaa — 1e:
a) cuja MPUTATAHHA Tija A0 3eMJIi;
0) cuya, SKa BUHUKAE B pasi Oyab-axoi medopmarrii Tija;
B) CUJIa, 3 SIKOIO TiJIO Ji€ Ha omopy abo po3TArye IIigBic;
r) cuia, SSKa BUHUKAE IIiJ Yac KOB3aHHS TiJa.

4. (1 6an) Ha manbKkax 3piBHOBasKEHUX TepesiB JeKaTh ABa Kyomku (puc. 1).

Yu ogHAKOBUMHU € T'YCTHHM PEUYOBUH, i3 AKUX 3p00JeHI KyOmKu?

a) Tak;

0) ui, rycTuHa KyOuka 1 MeHINA Big Ir'ycTUHUI 1 2
KyOuka 2;

B) Hi, rycTuHA Ky6uka I GiibIlia 3a TyCTHUHY
KyOuka 2;

T) BUBHAUUTHU HEMOIKJIUBO. Puc. 1

5. (2 6anu) Ogua 3 HaAWOiABIIMX KoMax KuBe B Hoii
Benangii (puc. 2). Ii maca carae 80 r. 3 AKOM0 CHJIOIO
3eMJIsd IPUTATYE II0 KoMaxy?

a) 8 mH; 6) 80 mH; B) 0,8 H; r) 8 H.

6. (2 6aau) II1o6 posTArTU Heae)OPMOBAHY HPYKUHY Ha
5 cMm, Tpeba mpukJgactu cuay 15 H. fkoro € xopcr-
KicTh mpy:KuHMU?

a) 0,3 H/wm; B) 75 H/m;
6) 3 H/m; r) 300 H/M™.

7. (2 6aau) Kynbpka migBimnena no nuHamomeTpa (puc. 3).
fAxoro € maca KyJabKu?

a) 3,5 1; 0) 35 1 B) 350 1 r) 3,5 KT.
8. (2 6aau) Maca rina i3 3osora 06’emom 1 cm® € GinbImomo, éﬁ
Hi’K Maca CBHMHIIEBOTO TiJia TOr'O camMoro oo’emy, Ha:
a) 8,0 r; 0) 11,3 t; B) 8 K} r) 11,3 xr. Puc. 3
148
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9. (2 6anu) Ha puc. 4 300paskeHi cusu, 110 AiIOTH HA TiJIO, U, B
AKe 3a JOIOMOTOI0 AWMHaAMOMETpa PiBHOMIPHO TATHYTH F F,
IO CTOJY B TOPU3OHTAJbHOMY HampaAMKy. HassiTe 1i Q_'
cunu. 3icraBTe iX. Puc. 4

(3 6anu) Ha mersimay mMacoro 8 Kr, M0 JEXKUTH Ha Mif-
JI08i, TOKJAJIU TaKy camy neriuHy (puc. 5). Bukonatire
CXeMaTUYHW PUCYHOK y 30IIUTi i 300pasiTh cuiam, II0
JiI0Th Ha HUMKHIO IermHy. Macmrab: 1 cm — 40 H. Puc. 5

(3 6anu) YcTaHOBITH BiANOBiAHICTH Mi’K HA3BOIO CHUJIM Ta SABUIIEM, dKe Bij-
OyBaeThCS 3aBOAKM mil Imiel cuium.

A Cuja npysKHOCTI 1 Temappn posraHseThCA ITiJI Yac MOJIOBAHHS
b Cua reprs koBsauusg 2 Jlitak 3milficHIOE IIOJIT

B Cua TepTs CIIOKOIO 3 KoBsausap raabmye micasd Qimimnry

I' Cuna tsxKinusa 4 Kpamii goiy CKOu4yoThCA 3 JaxXy

5 Bunyiena crpija Habupae IMIBUIKICTH

(3 6aau) Bigpo o6’emom 12 1 HAmOBHUIMW BOZOIO Ha
OfHYy TPeTuHY. 3 SKOI0 CUJIOI0 Biipo THMCHe Ha mijJory? " 950
Macoro Bimpa sHexTyuTe.
(3 6anru) Y mOpPOKHiINT BUMipOBaJbHUI IUJIiIHIP HAJIU- P
au piguny (puc. 6). Cuna TaxKiHHA, 10 Mie Ha pigmHY,
mopiBuioe 1,75 H. BusHnaute, AKy piAuHy HaJIWJU B ITU-

JiHIP.

14.(4 6anu) nsa piBHOMIpPHOTO PyXy TI'OPHM30HTAJBHOIO M10-
pororo [0 caHell Tpeba NPUKJIAJATH TOPUIOHTAJIBHY
cuny 500 H. Busmaure macy caHe#l, AKII0 KoedillieHT Puc. 6
TepTA MiK caHbMHu i mopororo mopiBHioe 0,2.

15.(4 6anu) Ha puc. 7 nomaHo rpadik sajeskHOCTi BuUgoB- X, MM4
JKeHHA IPY.KUHU BiJ Macu IIiABiIeHOTro A0 Hel TArapsd. 4
BuszauTe 'KOpCTKicTh IPY)KUHU. 3 /

16.(4 6anu) I1o6 omep:kaTu JIaTyHb, MEPEILIABUIN MiIb % /
o6’emom 0,2 M3 i mueK o6’eMom 50 am3. fIkoio € ryc- 0 >
TrHa ofep:xaHol jaryHi? O0’eM cIjiaBy MOPiBHIOE CyMi 200 m, r
06’eMiB HIOTO CKJIaAHUKIB. Puc. 7

3gipme sawi 8i0nosidi 3 HasedeHumu 8 KiHyi nidpyuHukxa. IlosHayme 3a6-
0aHHs, AKi 8U BUKOHAJU NPABUJNbHO, i nonivims cymy oOanis. Ilomim uyw cymy
nodinime Ha mpu. Odepxcane yucno gionogidamume piBHI0 8AULUX HABYAJLLHUX
docszHenb.

TpenyBasbHI TecTOBi 3aBHaHHS 3 KOMII'IOTEPHOIO IEePEeBipKOI BU
3HaleTe Ha eJEKTPOHHOMY OCBITHBOMY pecypci «IHTepakTuBHE HAaB-
YaHHI».
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YACTUHA II. TUCK. 3AKOH APXIMEZAA.
NMJABAHHA TiN

§ 22. TUCK TBEPAUX TIJ1 HA NOBEPXHIO. CUNTIA TUCKY

Puc. 22.1. [lepeB’siHnin 6pycok
NPOBAJIIETLCA B CHIr Ginblue,
AKLLO BiH NOCTaBNEeHUN

Ha MeHLUY rpaHb

A
gt

Puc. 22.2. fiKwwo Ha noBepxHIo
NiCKy HaTUCHYTU PYKOIO, TO K-
6uHa cnigy 3anexaTume Bif TOro,
AK came 6Yno HaTUCHYTO — [0J10-
Helo Y nanbuem (3a oJHaKoBOI
CUIN TUCKY)

150

Yomy mewwKaHui MNiBHOYI AnA nepecyBaHHA MO CHIiry BUKOPW-
CTOBYIOTb NIKi? YoMy BRITKY XiHKa, B3yTa B Tydi Ha WNunb-
Kax, 3a/IMLae Ha m'akomy achanbTi NOMITHI 1 rmMbokKi cnign?
Yomy nesa HOXiB Yac Bif Yyacy HarocTptototb? Yomy LiBAX Ma€
BicTpA? Cnpobyemo oTpumaTh BignoBidi Ha Ui 3anuTaHHsA.

Cnoctepiraemo Hacnigku gii cunmn

OpuuM i3 HacaigkiB mii cuau € medopma-
Iig Tiga: ymM OijbIlla cuja Ji€ Ha Tijo, TUM
GisbIrioro Oyme medopmarris.

Hedopmartiia 3aneXuTh i Biff iHIINX YUHHU-
KiB, 30KpeMa BiJi IJIOIIi MOBEePXHi, II0 AKil po3-
MOALISIEThCSA cuya. Y OiJabIIocTi BUOaAKiB mgie
OpaBUJIO: YUM OiAbULOIO € NJAOULA NOBEPXHI, HA
aKy 0ie nesHa cuaa, mum meHuLow 6yde deghop-
Mayis.

IIpoinfocTpyemo 1ie TBEPAKEHHS 3a JTOIIOMO-
TOI0 IIPOCTOTO MOOCJIiAY: IIOCTAaBUMO AepPeB’sSHUMI
OpYyCOK Ha CHIT cIloyaTKy Ha OOHY I'PaHb, a IIO-
TiM Ha iHIYy, 6igbIrol miorrdi (puc. 22.1). V mep-
IIIOMY BUIIAAKY CHIr medopMyeThCsS CHUJIBbHiIIIe
(bpycox Oinbllle IIPOBAJIUTHLCA B CHIT), Xouda
B 000X BHUIIaAKaX CHJa, IO Ji€ HA CHITr 3 OOKy
6pycka (TobTo Bara Gpycka), € 0OJHAKOBOIO.

MosxkHa mpoBecTH Ie OOUWH OOCJim: HaTHC-
HiTb 3 OJHAKOBOIO HEBEJIUKOI0 CHJIOI0 Ha II0-
BEPXHIO ITICKYy CHOYATKY PO3KPUTOIO IOJIOHEIO,
a moTiM maJblieM — i Bu mobauuTe, B SIKOMY BU-
nmagky ranbuHa caigy Oyae Oiabiroro (puc. 22.2).

[laeMo O3HaYeHHA TUCKY

s xapaKTepuCTUKU 3aJIeKHOCT1 pe3yJib-
TaTy Ail cuJauM BiJl MJIOIi MOBEPXHi, Ha AKY mi€
I CUJIa, BUKOPUCTOBYIOTh TaKe IIOHATTS, SAK
MUCK.
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§ 22. Tuck TBepAMX Tin Ha noeepxHio. Cuna TUCKY

Tuck — ue ¢isnyHa BeNMUMHA, AKa XapaKTepu-
3y€ pe3ynbTart fil cunn i QOPIBHIOE BiAHOLIEHH!O
cinu, AKa Ai€ nepneHanKkynAaApHO OO MOBEPXHI,
[0 MoLWi Ui€ei noBepxXHi:

= F
S b
Ie p — Tuck; F — cuaa mucky — cunia, IIo

Ilie Ha TTOBEPXHIO IEePIEeHANKYIAPHO 0 Hei; S —
mJomnia Ifiel moBepxHi.

Odunuys mucky 6 CI — mackaas (I1a); Ha-
3BaHa Ha 4ecTh (PPAHI[Y3BLKOro BUeHOro bB.e3a
Ilackansa (puc. 22.3):

[p]zHa.

1 Ila — ye muck, axuii cmeopioe cuaa 1 H,
wo Odie nepneHOUKYIAPHO 00 NOBEPXHi naouLer
1 M2

1H
7 -

1I1a=

1M

1 ITa — HeBemmMKWI TUCK (IPUOJIUBHO TaKUH
THUCK YMHUTDH HA CTLJI apKYII aJb00My AJIA MaJIio-
BaHHSA), TOMY YacTillle BUKOPHUCTOBYIOTH KpPaTHi
onmHUI TUCKY: rekTonackaJb (1 rlla=100 IIa),
kimomackans (1 xIla=1000 Ila), meramackaJb
(1 MITa=1 000 000 IIa).

? PosriaapTe TaOIUII0 Ta TOMIPKYITE, UOMY,

HAIIpUKJIad, I'YCEHUIIl TpaKTopa CTBOPIOIOTH

Ha I'PYHT Habarato MEHIIWN TUCK, Hi¥XK KO-

Jeca JIETKOBOT'O aBTOMOOiIs.

3’coByeMO, IK MOXXHa 36inbinTN
a60 3MeHWNTN TNUCK

F
3 o3HaueHHS THUCKY (p:EJ BUIILJINBAE, IO

TUCK TBEPAMX TiJl MOKHA 3MIiHUTU B JBa CIO-
cobu.

Ilepwiuil cnocio: 3MiHUTH CUJy, AKa JAi€ Ha
TMOBEPXHIO ITeBHOI ILIOoIi. 3i 36ibIITeHHAM CUJIN
THUCK 301JBIITUTHCA; 31 3MEHIIIEHHAM CUJU TUCK
3MEHIIUTHCH.

Ilpyeuit cnoci6: 3MiHWUTHU TJIONTYy TOBEPXHI,
Ha Ky Jie meBHa cuia TuckKy. A 36igbiren-
HS THUCKY ILJIOIY CJiJl 3MeHIIUTU (caMe TOMY

Puc. 22.3. bnes Nackanb
(1623-1662) — dpaHLy3bKUiA
MaTemaTuK, ¢i3uK, dpinocod,
NUCbMEHHNK. MaB ANBOBMXKHO
Pi3HOGIYHI iHTepecw, Wo, BTiM,
6yno xapakTepHuM na gobu

BinpoaxeHHs

Tucku, aKi cmeopwionmb
Oeaxi miaa

Tino, 1o Tuck
CTBOpIOE THCK | p, klla
JlroguHa,

II[0 CTOITh, 20-30

Ha migJjory

I'ycennmi

TpaKTOpa 40-50

Ha I'DYHT

Koueca

JIETKOBOTO 200-300

aBTOMOOIIA

Ha I'DYHT

Jleszo smomaTtu 1000-2000

Ha I'DYHT

romsa na o
100 000

TKAHUHY

Koneca

BATIBHUTHOTO | g0 000

BaroHa

Ha PerKu!

3ybu cobaru Io

Ha KicTKy 150 000

#ano ocu | 33 500 000

Ha IKipy
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Puc. 22.4. lLlo6 npuKknagati MeHLwwe Puc. 22.5. JliognHa npoBannniaca B CHir,
3ycusb Nig Yac poboTu 3 AeAKUMU IHCTPY- a BCIOAWXiA 3aNMLLMBCA HA NOro NOBEPXHi
MeHTamu, iX HaroCTpIoTb

HATrOCTPIOIOTHL iHCTPYMEHTH — HOMKHIII, HOKi, mwuao Torro) (puc. 22.4).

I maBmakwu, AJsA 3MEHINEHHS THUCKY IIJIOINY IMOBEPXHi 30iJbIIYIOTh.

? Posraaapre puc. 22.5 i moscHITH, YOMY TUCK, AKUIH CTBOPIOIOTH HOTH JIO-
IUHU, € OiJBIITM 3a THUCK, IO CTBOPIOE BAYKKMU BCIOAMXi.

Yuumocsa po3s’asyBatuv 3apgadi

3apaua. ITopiBHAHTE THUCKU, AKi YMHATH HA IOBEPXHIO CHITY IOHUM
TYpPUCT i I0HUI JMKHUK. Maca KOMKHOTO XJIOHIA Pa3OM 3i CHOPAMKEHHIM
ctaHoBUTL 63 Kr. Iloima migoirBu uepeBHMKAa TYPHUCTA MOPiBHIOE IIPUOJIM3HO
210 cm?, maoma amxi — mpubausso 1800 cm2.

AHnanis Qisuynoi npobsemu. TUCK, AKUHA CTBOPIOE KOYKEH IOHAK, BU3HAYA-
€ThCA CUJIOI0 THUCKY Ta ILJIOIEI0, Ha AKY BiH crnmpaerbca. Cuiaa THUCKY B 000X
BUIAAKAX — Ile Bara I0HAKa; BOHA PO3MOMiJIAEThCA Ha ABi mimomsu abo aBi
avki. BeaskarumeMo, 110 Ha 00MABI IMimomiBu (IMKi) HaBaHTaKeHHS PO3IIO-
IinsieTbes piBHOMIipHO. Samauy pos3p’sisyBaTumemo B ogmHHIAX CI.

Hano: Iowyrx mamemamuinoi modeni, p036'a3aHHA.
= = F
i Sty = wm 3a os3HaueHHAM THUCKYy: p=—. Tyt F=P=mg,
a S=28,.
=0,021 m2 . .
) ITigcraBuBiu Bupasu aaa F i S y dopmyny THUCKY,
=0,18 m? © P 28,
g:10£ IlepeBiprMO OAMHMITIO, BHAWIEMO 3HAUEHHS IITyKa-
KI' H
Kr.i
o H
Snaimu: HUX BEJIUYNH: [ p] = —;‘F =—=1Ila;
P ? M M
pz—? . _63-10 30 .
IJISI TypucTa: = = =15000 (IIa);
yp P1=5 0,021 0,002 (112)
p; =15 klla;
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§ 22. Tuck TBepAMX Tin Ha noeepxHio. Cuna TUCKY

63-10 170
2-0,18 0,04

Ananiz pesynrovmamia. Tuck, 110 CTBOPIOE TYPUCT, MPUOJI3HO ¥ 8,6 pasy
. . y2 15 xIla
OiIBIITNIT 34 THUCK, ITIO0 CTBOPIOE JMKHUK | — =———~8,6 |. Ile peanb-
p, L1,75klla
HUU Pe3yJabTaT, ajsKe 3a PiBHUX CUJ OiJBIIHWHA THCK CTBOPIOE Ta CUJja, AKA
Iie Ha MEHIITy IIJIOIILY.

Biodnosidv: p; =15 xlla; p,=1,75 klla; p, > p, npubausso y 8,6 pasy.

JJIS IVPKHUKAD Py = =1750 (Ila); p,=1,75 xlla.

Nig6buBaemo nigcymkun

Tuck p — me pisuuna BeInMUMHA, KA XapaKTepuaye pesyabTaT Oii cuiau
1 TOpiBHIOE BiMTHOIIIEHHIO CHUJIM, IO i€ IEePHeHAUKYJISIPHO I0 MOBEPXHi, 0
1H

> |

mirori 1iei moBepxHi: p =§. Opuanuna tucky B CI — mackains | 1I1a= )
M

I 36iJbIlIeHHS TUCKY CJIiJ 3MEHIINTH IJIOI[Y IIOBEPXHi, Ha AKY i€
cujia TUCKY, a00 30iJIBIIIUTU CUJY THUCKY.

Hia 3MeHINeHHA THUCKY CJIif 30iJbIIIMTH TJIONIY IIOBEPXHi, Ha AKY i€
cuJia TUCKY, ad0 SMEHIIIUTU CUJY TUCKY.

KoHTponbHi 3annuTaHHA

1. Bixg yoro sasesxkuTh pesdyiabrar Aii cusm? 2. IlaliTe 03HAUEHHSA TUCKY.
3. HasBite oguuuio tucky B CI. 4. JlaliTe o3HaUeHHA OAWHUIIL THUCKY.
5. Ak mosxua 36imbiuTy THCK? K MokHA 3MeHmuTH Tuck? HaBenmiTh
OPUKJIAIN.

Bnpasa N2 22

1. JIroguua, AKa CUAUTH HAa AWBaHi, CTBOPIOE Ha IOTO
TOBEPXHIO NMMEBHUM TUCK. SIK 3MiHUTBHCA TUCK, AKIIIO
JIOAVHA JISgMKe Ha IUBaH?

2. Yomy oca cBoim :kaimom (puc. 1) MOXKe CTBOPUTH
THUCK HabaraTo OiJbIINIA, HiXK THCK, II[0 CTBOPIOE HA
OiJIoTy JIIOAUHA, KOJU CTOITh?

3. Ilnomia pisaJbHOrO Kparo JOIaTH CTAaHOBUTH 70 MM2. Puc. 1
Sxuii TCK CTBOPIOE JIoIIaTa HA I'PYHT, AKIIO JIIOIHI-

Ha nie Ha Jomarty i3 cujoio 210 H?

4. Tuck ryceHMYHOTO TpaKTopa Ha I'PyHT craHOBUTH 45 Klla. Ilo 1e o3ua-
yae? 3 AKOI0 CUJIOI0 TPAKTOP THUCHE Ha I'PYHT, AKIIO ILJIOIIA, Ha IKY CIIU-
paioThcd HOro I'yceHHUIIi, CTAaHOBUTH 1,5 M2?

IlonaiiTe sasHaueHuUit Tuck y nackanax: 0,35 xH/m?; 1,5 H/cm?;
36 mH/cm2.

XymonuuK BUixXaB Ha JUKAX Ha CHiroBy ramaBuHy. CHiroBmii Hacr ra-
napunau Butpumye Tuck 2 Klla. Illupuna gusx — 10 cMm, JOBKUHA —
1,5 M. Koo MosKe OyTH MaKcuMaJIbHa Maca XJIOIIYNKA, 100 BiH He mIpo-
BaJIIOBABCA B CHIr?
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7. HixTo He MosKe OyTH IOBHiCTIO 3acTpa-
XOBaHUM BiJi HEITAaCHOTO BUIIAIKY Ha BO-
JIOMMi, BKPUTi IbOAOM. SIK IMOBUHHI I10-
BOJAUTHUCS PATYBAJBHUK i caM IOCTpaXK-
ganunii, AKIIO crajacsa Oima i JrroguHA
npoBasuiacA mig jgig (puc. 2)? O6GrpyH-
Ty#iTe ixHi mii.

8. 3a He3MiHHOI ILJIOIIi ITOBEPXHi THUCK IPAMO IIPOMOPIiAHNI CUIiL THCKY.
Ilo6ynyiiTe rpadik 3ame:KHOCTI THCKY Ha moBepxHIO miaomeio 0,25 m?
BiZ cmyim, 110 Oi€ MePIeHIUKYJIIPHO OO0 i€l IToOBepXHi.

9. CKOpHCTABIIINChL OOJATKOBUMH MOsKepenamMu iHdopmarii, o0uumciaiTs
TUCK, AKWI CTBOPIOIOTHL TBAPUHU Ha I'PYHT. SIK Iell THUCK 3aJIeKUTDh BifJ
yMOB iXHBOTO KUTTA? K TBapUHU 30iJBITYIOTEH i 3MEHIITYIOTh THUCK ?

EkcnepyiMmeHTanbHe 3aBAaHHA

«[[ozopu Hozamu». 3’AcyiiTe, Y CKiTbKY pas3iB 3MiHUTBCSA THUCK, CTBOPIOBA-
HUH BalIuM NUCbMOBUM CTOJIOM Ha IIiJIOTY, AKIIIO HOT0 IePEeBEePHYTH HixX-
Kamu goropu. BiAmoBigp Ha Ie 3anuTaHHA CJIi 3HANTH, HE IIepPeBepTAI0UN
i He 3BasKyIiouu cTij!

i ®disuka i TexHika B YKpaiHi
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CrenaH MpokonoBuy TumoweHko (1878-1972) — BupgaTHUN
YKPaIHCbKUIN yYeHUN-MeXaHiK, OANH i3 OpraHi3aTopiB i meplumx
aKagemikiB YKpaiHCbKOI akafemii HayK, 3aCHOBHUK [HCTUTYTY me-
xaHikn AH YKpaiHu, wkonv npuknagHoi mexaHiku B CLLA.
OcHOBHi Hanpsamu HaykoBoi po6oTu C. M. TuMoLleHKa — ¢yH-
JaMeHTasbHi npaLi 3 onopy matepianis, TeOpPil NPY>KHOCTI, Teopii
KONMMBaHb MeXaHiYHUX cuctem, Teopii cnopyp i GyadiBenbHoOI me-
XaHikn. OCcobnMBO BENVKNI BHECOK yYeHUI 3pO6UB y PO3BUTOK
NPUKNagHoi Teopii MPY»KHOCTI, Teopii CTINKOCTI MPYXHMX, 060-
JIOHKOBUX i nnacTuH4Yactux cuctem. Came C. . TumolueHKo po3-
pobuvB 3arafibHU €HEepreTUYHUA MeTOR PO3PaxXyHKY CTIMKOCTI
MEXaHIYHNX CUCTEM, LIMPOKO BiAOMUIN AK Memoo TuMoWweHKa.

§ 23. TUCK TA3IB | PIANH. 3AKOH NACKANA

Yomy 36inblyeTbcA 06'€éM FyMOBOI MOBITPAHOI KyNbKM
B xogi i HafyBaHHA? BignoBigb 3po3ymina: B KyfbKy
JofatoTb NoBiTPA. A U/ MOXHA 36iNblINTM 06'eM KynbKu
6e3 Toro, wob ii HagyBaT? Yomy piAvHa CTBOPIOE TUCK
He TiNbKM Ha [HO NOCYAWHW, B AKY il Hanumu, a N Ha
6iuHi cTiHKM? Yomy BOgIl, HAaTUCKaOUM Ha rasbma, MoXe
3yMVHUTN BaXXKMIN aBTOMOGINb?

Lli 3aragkuv TUCKy rasis i piguH My 11 cnpobyemo po3ragaTtiu.
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§ 23. Tuck rasis i pignH. 3akoH lMackana

3’AcoByeMO, YOMY rasu CTBOPIOIOTb TUCK

IToknameMo 3Jjierka HaAyTy 3aB’sa3aHy IO-
BITPAHY KYJBbKY MiJ KOBIAK MNOBITPSAHOIro Ha-
coca (pmc. 23.1, a). SIxkmio 3-mim KoBmaka Bin-
KauyBaTH IIOBiTPsI, TO O00’€M KYJIbBKM IIOUHE
36iapmryBatuchk (puc. 23.1, 6). Yomy Tak Bia-
OyBaeTbCA?

I 330BHI, i BcepeanHi KyJabKM MiCTUTLCS IIO-
BiTpa (ras). 'as ckaamaeTbca 3 YacTUHOK (aTo-
MiB i MOJIEKyJI), IKi Bechb 4ac PyXarwTbCA 8 YCix
Hanpamkax i «6oM0apayOTh» TYMOBY ILIiBKY,
crBoproiourn Ha Hei Tuck (puc. 23.2). 3po3y-
Mijo, IT0 cuJia ymapy OAHiel YacTUHKU IyiKe
MaJja, IpoTe YaCTHUHOK y rasi HaasBuuaiino Oa-
rato i 3a CeKyHAYy KiJbKicTh IXHiIX yaapiB 1o
MOBEPXHI IJIiBKM CTAHOBUTH UYUCJO0, SAKE MAae
23 myni! TakuM ymHOM, 3araJjbHa CHJIa, 3 SKOI0
BIaps€ TaKa BeJnyesHa KiJIbKICTh YaCTUHOK,
€ 3HAYHOIO.

IToBiTpss Bcepeamui ¥ 30BHI KYJBKH CTBO-
PIOE THCK BiJIIOBiAHO Ha BHYTPINIHIO 1 30BHIII-
HIO IIOBEPXHi I'yMOBOI ILTIiBKM. SIKIIO IIi THCKU
€ ONHAaKOBUMU, I'yMOBa ILJIiBKaA HE PO3TATYEThH-
cd. A OT AKIIO0 THUCK yCepeauHi KYJIbKU CTae
OiJBIITMM BiJi 30BHIIITHBOTO TUCKY, TO KYJIbKa
301JIBIITye CBill 006’eM.

2 CmoxiBaemocs, Temep B 3MOKeTe IOSCHU-

TH, YOMY IIOBIiTpSAHA KYJbKa PO3IAYBAETHCS

i Tomi, xom Mum ii HamyBaemo, i Tomi, Koau

BiIKaUy€eMO IOBITPs 330BHi.

[i3HaemocsA, Big 4oro 3anexuTb TUCK rasie

Tuck za3y cmeoprwemovcsa yoapamu ilozo
YaCMuHOK, TOMY 30iJIbINIEHHA AK KiJAbKOoCmi,
Tak i cuau yodapié Ha TEBHY MOBEPXHIO CIIPHU-
YUHUTE 30iJIBINIEHHS TUCKY rasy. TakuM umHOM,
MucK 2a3ié MoxcHa 30iavwiumu 080Ma CNOCo-
oamu.

Ilepmuii cmoci6 — 36iavwiumu 2YycmuHy

m
2a3 =—|. JlJusg mpOro MOXKHA OOJATH Ta3y
Yy |p v

BCepeqUHY HNOoCyAuHHU (30iIbIINTH Macy m rasy),
a MOKHa 3MeHIIUTH o0’em V camol ImOCyguHU
(puc. 23.3).

Y.

Puc. 23.1. O6'em 3nerka HagyTol
NOBITPAHOI KyNbKH (a) 36inbLuy-
€TbCA B Pa3i 3MEHLLEHHS 30BHiL-
HbOTO TUCKY (6)

-0 Qo
O//O

? .9 o]
/O \ t
o0 /O

o o

Puc. 23.2. Tuck rasy Ha no-
BEPXHIO CTBOPKETbCA YNCIIEH-
HUMW yaapamu MOMeKyn rasy

Puc. 23.3. AKLLo 3a Jonomorotw
NOPLLUHA 3MeHWNTN 06'em rasy,
TO 36iNbLWNTLCA KiNbKICTb yaapis
Oro MOJIeKyn Ha OQUHULI0
NoLi CTIHOK NOCYANHN — TUCK
3pocTe
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Poszgin 3. B3AEMOLIA TU1. CUNA. YactuHa I

Hpyruit cmocid6 — 36iaviwiumu memnepamypy
2a3y. Yum Oispiia Temmeparypa rasy, TUM 0ijb-
oo Oyzie MIBUAKICTh PyXy MOr0 YaCTUHOK. Ya-
pY YaCTHHOK 00 CTiHKW IIOCYZWHU CTAaHYTb Yac-
TinmuMu, cuja iXHiX ymaapiB spocTe, i BHACTIIOK
IMBOTO THCK Tady B MOCYAWHiI 36iJIBIIUTHCS.

BignmosigHO 3MmeHwennsa mucky zas3y Oyode
g8idbysamucsa 6 pasi 3MEeHULeHHs 2YCMUHU abo
memnepamypu 2a3y.

Puc. 23.4. PiguHa cTBOploE TUCK @ . .
i Ha 6iuHy NoBepPXHIO MOCYAMH L E Af)cnlnmyemo. TUCK pIAVH .
Piguuwm s0epirators ob0’em, aje, Ha Bin-

MiHYy BiJg TBepgoro Tija, JIETKO 3MiHIOIOTH
cBOIO (popMy — BOHHK HaOyBamOTbL (opmu Tiel
HOCYAWHU, B AKiN MicTaATbCs, TOOTO pidurnu
€ nauHHumu. TomMy TBepae TiJO CBOEID Baroio
CTBOPIOE THCK TiJIbKM Ha IIOBEPXHIO, Ha SAKik
BOHO PO3MillleHe, a pifuHa CTBOPIOE TUCK AK Ha
IHO, TaK i Ha OiuHi CTiHKM mOCyquHU, B AKik
mictuTbes. Ko B OiuHill mMOBepXHI MOCYAUHM,
3aII0BHEHO1 PiIMHOIO, 3pOOUTH OTBOPU, TO Pimu-
Ha TOJIIEThCA ueped HUX (puc. 23.4).
HacaigxoMm miamHHOCTI pPignHU € TAaKOXK Te,
o Ha 0ydv-ake 3aHypeHe 8 piduHy miao pidu-

Puc. 23.5. Bopa nepepae pofat- Ha mucHe 3 ycix 6oKie.
KOBWI TUCK Y BCi 6BOKM i BHACNiAOK

°
LibOro BUXOAUTD i3 MaKeTa B yCiX L n BiakpnBaemo 3akoH lMackans
HanpAMKax

Yepes cBOIO IJIMHHICTHL pigmHa 3maTHA
mepegaBaTh THUCK IO BCbOMY 00’€MY IIOCYIWHU,
B AKi# MicTuThCA. 3p0OOMMO T'OJIKOIO B IMOJIieTH-
‘ JIEHOBOMY IIaKeTi HeBeJUKi oTBopu, Habepemo
B MaKeT BoAay i 3aB’ssxemo. HarucHemo Ha ma-
KeT — Boja 3 makera Oyle BUJIMBATHUCA 3 YCixX
oTBOPiB (puc. 23.5). AHAJOTIYHUNA €KCIEePUMEHT
MOJKHA IIPOBECTHU 3 MOBIiTpAM abo iHIITMM rasom
(puc. 23.6). IpyHTyIOUNCh HA HOLIGHEX HOCIi-
max, ppanysskuil pisuk b. Ilackab BiIKPUB
Boza 3aKOH, IKUU 3apas3 Mae Ha3By 3akoH Ilackaus:

o~ Tnck, CTBOPIOBaHMI Ha HEPYXOMY PiauHY, nepe-
/ [AETbCA PIANHOIO OAHAKOBO B YCiX HaMpAMKaXx.

1 Maiixke Te came MOJKHA cKa3aTHu i IIPO Tasu.

°

B 3acTtocoByemo 3akoH lMackans
Puc. 23.6. a3, sk i piavHa, nepe- BiacrtusicTh pimme i rasiB mepemaBaTu
Aa€ AOAATKOBUI TUCK y BCi 6GOKM THCK y BCiX HampsAMKaX MM CIOCTepiraemo
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§ 23. Tuck rasis i pignH. 3akoH lMackana

B HOBCAKIEHHOMY JKUTTi, ii IITMPOKO BUKOPUCTOBYIOTH y TexXHiIi. 3aBAAKU
i BJIACTHUBOCTI MM MOYKEMO UYTH, alKe IIOBITpA Iepenae 3BYK; IIPAILIO€
HaIlla CepIeBO-CyAWHHA CHUCTeMa, al»Ke He3BasKalouyW Ha Te, M0 KPOBOHOC-
Hi CyIWMHM MAalOTh BEJUKY KiJbKiCTh BUTMHIB, THUCK, CTBOPIOBAHUI CepIIEM,
nepemaeTbcs B yCi WacTUHU TiJjia.

Ha saxoni Ilackans r'pyHTYIOThCS [if CHCTEMU TaJbMyBaHHS 0araTbox
TPAHCIIOPTHUX 3aco0iB, MisT TOMKpATiB, HACOCIB Ta iHIMUX 2i0pasiivHux ma-
WUH.

Poarnsamemo mpuHIMO Ail rigpaBiaiyHMX MaIlIMH HA OPUKJAIL 2idpasai-
H020 npeca, SIKWU 3aCTOCOBYIOTH [Jis TpecyBaHHsS (haHepu Ta KapTOHY, BiJ-
JKUMAaHHS 0JIil, BUTOTOBJICHHS AeTajiell MallluH i MeXaHi3MiB ToOIIO.

FigpaBniuHuin npec — Ue HannpocTiwa rigpasniyHa MaLviHa, AKY BUKOPUCTO-
BYIOTb A5 CTBOPEHHA BEINKUX CUM TUCKY.

TigpaBaiunuii mpec CKIaZAETHCA 3 JBOX CIIOJYUYEHHX MiXK cO000 IIMJIiHJ-
piB pisHoro miamerpa, SKi 3amoBHEHi po60OUOI0 PiAMHOIO (YacTillle MAITUHHUM
MACTHJIOM) i 3aKPUTi PyXOMUMU MOpHIHAMU (AUB. puc. 23.7). .

SIKmo [0 mOpIIHA MEHIIOro IWIIHApa MOpHKJIacTu cuiay F, (zus.
puc. 23.7, 6), TO I CHJIa CTBOPUTH HA MOBEPXHIO PiIMHU MEeBHUN MOJATKOBUI
THUCK P:

p = i ’
1
Je S; — IJIOIIa MEHIIOIo IIOPIIHS.

3rigzo i3 sakomom Ilackaisa 1meil THCK IIepefaBAaTHMETLCA B YCi TOUKM pi-

OUWHHU, IO 3aIllOBHIOE CIOJIyueHi muiainapu. OTiKe, pignHa IMOYHE THUCHYTH Ha

IOpIIIeHb OiJBIIIOro MUIIHApPa 3 MeBHOI CUJIOK Fy:
Je S, — moma OiJIBIIOro IOPIIHA; p — JOJATKOBUM THCK.

F, F, S

i — . — 1 — 2
Ockinpku p = ra TO MaemMo: F, = S—-82 =F —=.
1 1 1

Puc. 23.7. TigpaBniuyHni npec fae MOXIMBICTb OTPUMATK BUTpaLL y CUA: 4iloUn Ha Manui
nopLeHb i3 nowero .S; MeHWotw cunot F, MaEMo 3MOry CTUCKaTK (Npecysatu) Tino,
po3TaloBaHe Haj NopwHem i3 naoueto S, 6inbLwoto cunoto F,
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= Cuna, wo pie 3 60Ky piaVHN Ha BENUKUN
) NnopLUeHb, € GINbLLOK BiA CMNK, WO Oi€ Ha
ManMiA NOPLLUEHb, Y CTiNIbKM pasiB, Y CKifb-
F, [m KM pasiB MioLa BENNKOro nopHA GinbLua
HaI'HiTaJ'IbIHI/IVI nOpLIJEHbI BIA NolWwl manoro:
nopLieHb nignomMHuKa
1] 5
RS
S, S,
KnanaHwu KpaH ) F .
) \\. 'Jﬂ Bigaomenusa ?2 — 1Ie suzpaul y cudi.
1
TigpaBmiuHnuil Ipec KO3BOJIAE OomepsKa-
Puc. 23.8. TigpasniunHuii nigitom- TH 3HAUHUN BUTPANI Yy CHJi: Yum Oinbule
HUK — MPUKag rigpasniyHol pisHumumymosbca mixe cooow naowsi nopui-
MalunHu Hig, mum Giavbwuil suzpawl y cuai 6ydemo

mamu (puc. 23.7).
3a TakuM IIPUHIIMIIOM IIPAIlIOIOTh ¥ iHIII rigpaBiaiuHi iHCTpyMeHTH Ta
npuctpoi. Tak, rigpaBiivHNN TiAAOMHUWK IO3BOJISE, NPUKJIABIIN HEBEJIUKY
CUJTy, HiTHATH BaKKUHA aBTOMOOiIb (puc. 23.8), rizpaBinuHe TajJbMO J0O3BO-
JIsie 3yOUHUTU aBTOMOOiJb, IPUKJIABIIN HE3HAUHY CHUJY THUCKY HOTHM, TOIIO.
? CupoOyiiTe 3a puc. 23.8 posibpaTucs, AK IpaIioe TigpaBaiuHuil migiiom-
HUK.

Nip6uBaemo nigcymkun

T'asu cTBOPIOIOTH THCK Ha BCi BHYTPilIHI MMOBEPXHIi ITOCYAWHMW BHACJIJOK

YMCJICHHUX yAapiB 00 IIi ImoBepxXHi uacTMHOK rasy. THCK rasy s3pocTae
B pasi 3pocTaHHS T'yCTHHM ab0 TeMIepaTypu rasy i 3MeHIIIyeThCA B pasi
3MEHIIIeHHS T'yCTUHU ab0 TeMIlepaTypu raay.

Yepes IIMHHICT pifrHA CTBOPIOE THCK Ha MHO i Ha OiuHi cTiHKM mocymu-
HU Ta Ha OyAb-sIKe TiJIo, 3aHypeHe B ITI0 PiAuHY.

Tuck, crBoproBaHUll Ha HEPYXOMY PiIMHY, IIepefacTbCA PIAMHOIO OAHAKO-
BO B ycix HampaMKax (3akou ITackaus).

BaacrusicTh pimuH mepesaBaTi THCK OJHAKOBO B YCiX HaIpAMKAaX IIOKJa-
JleHa B OCHOBY Aii rifmpaBiyHMX MaIIMH i Hacocis.

Cuia, 1110 mie 3 00Ky pifvHM HA BeJIUKUI IIOPIIEHDb T'iApaBJIiuyHOl MAIlIuHU,
€ OiJIBITIOIO Bif CMJIM, IO Ai€ HA MaJuil HOPIIeHb, Y CTiIbKM PasiB, y CKiIbKHU
pasiB IJIoIa BeJIUKOro MOPITHA OijbIna Bif IJIOINi MaJjoro: ?2 =%.

1 1

KoHTponbHi 3anuTaHHA

1. K MOKHaA JOBeCTHM HA JOCJTimi, IO rasw CTBOPIOIOTH THUCK HA CTiHKU
MOCYIUHN, B AKil MicTATbCA? 2. Y UOMY IIOJATaE NPUUMHA iCHYBaHHS
THUCKY B rasax? 3. Homy THCK rasiB 3pocTae 3i 3pocTaHHAM IXHBOI I'yc-
Tuan? 4. K 3MiHIO€TBCA THCK rasiB y pasi 30iJbIllleHHs a00 3MEHIIIeHHS
ixHBOI TemiepaTrypu? Bigmosigp moscuirs. 5. YoMy pignHA CTBOPIOE THCK
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§ 23. Tuck rasis i pignH. 3akoH lMackana

He TiJIbKM Ha OHO IIOCYOWHU, aje ¥ Ha Ii 6iuHi ctinku? 6. ChopmystoiTe
s3akoH Ilackans. 7. [loBemiTh, 10 BJACTUBICTH piAvH i rasiB mepegaBaTu
THUCK Yy BCiX HampsMKaX Mae HeabusaKe sHaueHHs B Hamomy »KuTTi. 8. Illo
TakKe TigpaBJiuHnii mIpec i Je Horo 3acTOCOBYIOTH?

Bnpasa N2 23

1.

10.

11.

fAx Oynme sMiHIOBAaTHUCA TUCK Y TMOBiTPAHIN KYJbILi, AKIIO ii CIIOYATKY Ha-
IyTH, & TOTiM MiIlTHO MPUTUCHYTU OO0 TBepmoro mpeamera? UYm MorxHa
nependaunTH, B IKOMY MicCIli JIOIIHe KyJIbKa?

Yomy He MOKHA JOIMYCKaTU 3aiiBOTO HArpiBaHHsA ra3soBUX OajoHiB (Ha-
BiTH i3 ra3om, KU He rOPUTH)?

Yu 3MiHUTBCSA, a AKINO 3MiHUTBHCS, TO AK, THCK y IMIMHAX BeJIOCHUIIENA,
SAKIIO BU BUPIIIUTE MOKATATH CBOTO mpuaTeas (puc. 1)?

¥ HadTOBill TPOMUCIIOBOCTI AJid MigHIMaHHA Ha()TU Ha ITOBEPXHIO 3eMJIi
3aCTOCOBYIOTH CTHCHEHE IOBITpPs, SKe KOMIIPeCOPH HarHiTaloTh y IIPO-
CcTip Haxg moBepxHe0 HapTOHOCHOTO 1mapy. Ha sKoMy 3aKOHI I'PYHTYETH-
ca 1eii cmoci6? IloscHITh CBOIO AYMKY.

Yomy BUOYX CHapsga IIiJ BOMOIO € 3ryOHMM MJIs iCTOT, SAKi JKUBYTh
y BOmi?

fAxmoro BucTpinuTu 3 ApibHOKAaJMIOepHOI PYIIHUIIL y BapeHe siIle, TO
B AUIi YTBOPUTHCA OTBip. SIKIIO BUCTPIIUTH B cUpe — SIHIle PO3JIETUTh-
cda. IToscHiTh 11e aBuIe.

VY nuniaapi oixg mopmaeM miaomneio 80 cm? MicTuThesa Boga. BanTax aKoi
MacH IIOTPiOHO IIOKJIACTU Ha IOPIIeHb, 100 TUCK BOAYW Ha JTHO MUJIiHIpA
3pic ma 2 kIla?

Ilnoma Majoro mOPIIHA rifpaBiiuHoi mammen 15 cm?, BeJImKOro —
3 nm?. BusHaure mMacy BaHTa)Ky, AKWI MOKHA IIJHATH 34 JOIOMOTOIO
miel MamuHM, IPUKJIABIIN 0 MaJjoro mopiraa cuay 200 H.

Axi sminu BigOyayThCA 3 MOBEPXHEIO PiAMHY B 3alasHilil 3BepxXy TPyOIli
(puc. 2), aximo TpyoKy oxoJoAsKyBaTu? HarpiBaTu?

ITix miero cunm 300 H masuii mopieHsb riApaBivHol MaIlIuHU OIYCTUB-
csa Ha 4 cM, a BeJIMKUE migHascesa Ha 1 cm. BusnauTe cuiy, 1o gisia Ha
BEJIUKUH TOPIIIEHb.

CropucTraBIInCh OOTATKOBUMU [OKepejaMmMu iHGopwMmalii, mismaiiTecs,
AK TPaIioTh AeAKi rigpaBiiuxi mpuctpoi (HAIpHWKJIIAL, TigpaBiaiuHa
cucTeMa raJbMyBaHHS aBTOMOOLISA, TigpaBaiuHi HOMKUII, THEBMATUYHI
ONPHUCKYyBaUi A 60pOTHLOU i3 CiTBCHKOTOCIOMAPCHKUMHU MIKiTHIKAMMU).
ITigroryiiTe MOBiZOMJIEHHS IIPO OAMH i3 IPUCTPOIB.

Puc.2
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ExcnepuMeHTanbHi 3aBaHHA

1. «Illsudkxuii pemonm». BidbMiTh TeHiCHY KYJbKY, IOBEPXHA AKOI Mae
BM ATUHY, Ta BUIPAMITE ii, 3aHypPUBIIN Ha IIEBHUN Yac y rapsady BOAY.

IITo BuTHCHE BM’ATUHY 3CepPeIUHNT?

2. «Muanvri oyavObawru». IloHanyBaiiTe MUJIbHI OyapOamKu. YoMy BoHU

MaioTh QopMy Kyai?

i ®disuka i TexHika B YKpaiHi

IHcTUTYT MmexaHiku im. C. . TumoweHka HAH Ykpainu (KviB),
3acHOBaHW y 1918 p., — HaNNoOTYXHiWNn B YKpaiHi Ta Bigomunia
y CBIiTi AocnigHNubKnin ueHTp. OCHOBHI HampPAMU HayKoBOI Ai-
ANbHOCTI [HCTUTYTY — MeXxaHika HeO[HOPIAHNX CepefoBuLL, AN-
HaMmika Ta CTIMKICTb MEXaHIYHUX CUCTEM, MeXaHika PyNHYyBaHHA
Ta BTOMa Matepianis.

TeopeTnyHi 1 eKcnepumeHTanbHi pe3ynbTaTi HayKoBLiB iH-
CTUTYTY 3aCTOCOBYIOTb Y PaKeTHO-KOCMIYHIl, aBiaLifiHin, CygHO-
OyAiBHI Ta iHWWX rany3Aax NPOMUCIOBOCTI. B IHCTUTYTI cdop-
MYBalMCA BU3HaAHI y CBIiTi LWKOAN MeXaHiKu, 30Kpema LuKona
HeniHinHNX KonueaHb Kpunosa — boronto6oBa — Mutponosib-
CbKoro, wKona lyss.

§ 24. TIAPOCTATUYMHUN TUCK

Puc. 24.1. Cuna Tucky Boau
B WKIipAHIN nogywuyi € go-
CTaTHbOI, WOb yTprmyBaTH
[OpPOCIy NIOANHY

160

Ha puc. 24.1 306pakeHnin cydacHuK bnesa Mackans, AKWiA CTOITb
Ha WKipAHIN nogywui, 3anoBHEHI BOAO0. 3 NOAYLIKOK CMOony-
yeHa BigKpuTa 3BepPXy TPYOKa, AKY AOCNIOHUK TPUMAE B PyKax.
Yomy AolLlKa, Ha AKi CTOITb AOCNIAHNK, He CTUCKAE NOAYLUKY MNOB-
HICTIO | He BUraHA€E yepes TPyOKy BClo BoAy Ha30BHi? Bignosictu
Ha ue Ta 6araTo iHWMX 3annTaHb BU 3MOXeTe, 03HANOMUBLUWCH
i3 UMM naparpadom.

n OTpumyemo popmyny AnAa po3spaxyHKy
riapocTaTMyHOro TUCKY

Bu B)Ke 3HaeTe, IO BHACIIJIOK NPUTATAaHHSA OO
3eMJii Ta 3aBASKM BJACHIW IIJIMHHOCTI piguHAa
CTBOPIOE THCK SIK Ha OHO, TaK i Ha CTiHKU HOCYIU-
HU, B AKifl BoHa MicTuThbCcsA. PiguHa cTBOpPIOE THCK
i Ha Oyab-AKe 3aHypeHe B Hei TiJo.

Tuck Hepyxomoi piduHu Ha3ueawmsv TigpocTa-
THYHHUM THCKOM.
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§ 24. TigpocTaTUYyHnUM TUCK

Busmaummo rigpocrarTmuHUI THCK Ha JHO IOCY-
nuau. 1106 crpocTUTH OTPUMAHHA (POPMYJIH, Bi3hb- -
MeMO HWJIIHAPUUYHY IOCYAWHY 3 IIJIOINelo AHa S. H
Hexait y mocyguny HajmmTa piguHa T'yCTUHOIO P,

a BHCOTA CTOBIIA PiAWHUW B IIOCYAWHI TOpPiBHIOE h
(puc. 24.2). h
106 BM3HAUUTU TUCK, AKUHA CTBOPIOE DPiguHAaA
Ha ITHO IIOCYAWHU, cJifn cuiry F, 1Mo mie Ha aHO, HO-

IiauTy Ha mioiry S aHa:

F Puc. 24.2. Yepes nputaraH-

p=—. HA 3emni pigrHa CTBOPIOE
S TUCK Ha AHO NOCYAUHM
Y mamomy Bumaaky cuja F, sKa CTBOPIOE THCK
Ha IHO mocyauHu, — Iie Bara P pigmuu. OcKiabku

piiuHA B IIOCYIMHiI HEpyxoma, TO Bara pifuHU HO-
piBHIOE JOOYTKY Macu m PiAWHU HA IIPUCKOPEHHS
BijbHOrO nmaginHa g:
F=P=mg.
Macy piguHu BU3HaUYMMO uepes o0’eM i rycru-
HY piguum: m=pV ; 00’eM HaJIUTOI B IOCYIUHY
pifuHM — Yepes3 BUCOTY A CTOBIIA PiIWHU Ta IJIO-
mry S npua mocyauuau: V =Sh . ToOTo macy piguHu
MOXKHA BU3HAUUTU 3a (DOPMYJIOIO:

m=pSh.
IligcraBuBIu mo ueps3i Bupasu ajasa F i m
y opMyJay TUCKY, OTPUMAEMO:

mg _ pgSh
== = pgh .
S S Puc. 24.3. Y 1648 p. bnes MNMac-
Orke, maemo (opmMyily A BU3HAYEHHS Tij- ga”b CKNIAHKOWO BOAW pO3ipBas
OUKy

POCTATMYHOTO TUCKY — MUCKY, AKUL YUHUMb He-
pyxoma piduHa:

p=pgh

Ar G6aunmo, zidpocmamuuHuil Mmuck 3aaexcumsv miavku 6i0 2ycmuHu pi-
Junu ma eucomu cmosna piduHu 6 nocyouHi.

[ ]
L MpoBoanmMo pocnigkeHHA Ta po6MMO BUCHOBKMU

3aJIesKHICTh TiAPOCTATUUYHOI'O THCKY BiJl BUCOTHM CTOBIIA PiMHU BIEp-
mie npoaeMoHcTpyBaB Baes Ilackanv. Y3aBiiu 00UYKY, 10 KpaiB 3alOBHEHY
BOJZIOI0, JOCJiMTHUK TePMETHYHO 3aKPUB Ii KPHUIIKOIO 31 BCTABJIEHOIO IOBTOIO
TOHKOIO TPyOKoio. ITigHaBIINMCh, HA OAJKOH APYTOr0o IOBEPXY KUTJIOBOTO OY-
nuHKY, [lackans BuauB y TpyOKy Jullle OLHY CKJIAHKY Bogu. Bozma 3amoBHU-
Ja BCIO TPYOKY i cTBOpMJIA HA CTiHKHK Ta OJHO OOUKM HACTIIBKN BeIMUE3HUH
THUCK, III0 B OiYHMX CTiHKax Oouku 3’aBuiaucsa miiaumau (puc. 24.3).
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3eeprimb yeaey! SrigHo i3 3arkonom Ilackana
muck piduHu nepedaemuvcs 8 Ycix HANPAMKAX,
TOXK 3a (popmyJiol0 p=pgh MOMKHA TaKOK BU-
3HAUYUTHU THUCK, IKUN CTBOPIOE IIap PiAMHU BU-
coToo h Ha 6ydv-akxe miJo, 3aHYypeHe 8 uio pidu-
HY Ha 0aHy 2AUubUHY, a TAKOMK MUCK HA CMIHKU
nocyouru.

I3 saxkomy Ilackama ta popmysu rigpocra-
TUYHOTO THUCKY TaKOYK BUILJIUBAE, IO THUCK yCe-
penuHi HEPYXOMOI OZHOPiAHOI PiAVMHU HA OIHO-
My piBHI* € omHAKOBUM.

Posraaapre puc. 24.4. 3maBajsocs 0, THCK
BOAM Ha OHI HmigBOAHOI meuepw MEHIINH, aHiK
Ha nHi BigKpuToro mops. IIpore axkbu e mifi-

Pwuc. 24.4. Tuck Boan Ha 06ox

BO/0/1a3iB € OJHAaKOBWM, OCKiSlb- CHO 6y.IIO TaK, YHaCJiJIoK 0iIBIIIOTO THUCKY BOIa
KN BOHU nepe6y3a|oTb Ha ogHOMYy 3 MOpPA pUHYJIa 0 0 I1e4uepu. Aune IIbOI'0 HE Bi,t[-
piBHi OyBaeThCA.

Yuumocsa po3B’sasyBatv 3apadi

3apoua. Ha gui Gaceiimy posTallloBaHUII KPYIVIMK OTBip, 3aKpUTHI
OpoOKoIo0 pamiycoMm 5 cM. AKy cuay mOTpiOHO HPUKJIACTUA OO0 IPOOKU, IM00
BUTATTH Iii 3 OTBOPY, AKIIO BMCOTA BOoAu B Oaceiini mopiBHioe 2 m? Macoro
OPOOKM Ta CHJIOI0 TEPTS MiK IPOOKOI0 i OTBOPOM 3HEXTYHTe.

Ananis @isuunoi npoosemu. Butartm mnpoOKy 3aBaskae F
cuja THUCKY Boam B Oaceiini. Macy mpoOKu Ta CHUJIy TepTd
BpaxoByBaTH He Tpeba, TOMY cHUJia, OTPiOHA IJIA BUTATAHHA
IpPOOKU 3 OTBOPY, 3a 3HAUEHHAM Mae OyTH He MEHIIa, HiK
cuja TigpOCTATUYHOrO TUCKY BOAW Ha HpoORy: F=F ..o 7
(IuB. PHUCYHOK). ey
Hano: Iowyx mamemamuiHol modesi, po36'sa3aHHA. 3a O3HA-
r=5cm=0,05M ueHHAM THCKY:
h = 2 M F’mcxy
Kr p= —S = FTPICKy =pS.
p=1000—- )
M Tyr p=pgh — rigpocrarmuHuii THCK; S=1r" —
g=10 H miomia kpyra. IligcraBuBmu Bupasu gis p i S y dhopmy-
KT ay aas Fp,e.., OTPEMAaEMO:
3Hailimu: 2
F — 9 FTHcmyngh'nr .
Ockinpru F=F,, .., OCTaTOYHO MaeMo: F =pgh - nr?.

IlepeBipumo ommHMITIO, 3HAWAEMO 3HAUCHHS ITyKaHOIL
BeJIMUYUHN:

PiBHeMm Ha3MBaOTh OyAb-AKY F'OPU30HTANBHY ITOBEPXHIO.
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§ 24. TigpocTaTUYHNIN TUCK

[F]=22. L v —H; F=1000-10-2-3,14-(0,05)> =157 (H).
KrI

M

Bionogidv: ciim mpuUKJIacTu CUIy, He MeHmry Hixk 157 H.

NigbuBaemo nigcymkun

YHacIigoK OPUTATAHHS 0 3eMJi pifnHa CTBOPIOE THCK Ha JHO Ta CTiHKU

TMOCYAWHU, a TaKOK Ha OyAb-AKe 3aHypeHe B pinmuny Timo. Tuck p He-
pyxoMoi piAvHN HABMBAETHCA TiAPOCTATUUYHUM THUCKOM i 3aJIE}KUTh TiJIBKU
Bif TyCTMHUM p DPiAWHU Ta BUCOTH h cToBHna pizmuu. I'impocratmyHuil TUCK
00uncaoTh 3a (hopmysow p=pgh.

Tuck ycepeauHi HepyxoMol OZHOPiAHOI pPiAWMHU Ha OJHOMY PiBHi € ojHa-
KOBHUM.

KoHTponbHi 3annTaHHA

1. lllo cupuumHse BUHUKHEHHS THUCKY PiAWHU Ha OHO mocyauHu? 2. 3a
AKO00 (POPMYJIOI OOUMCJIIOIOTEL TiapocTaTuuHuil TUCK pigumau? 3. AK 3Mi-
HIOETHCSI THCK V PiAMHI 3aJIesKHO BiJ BHCOTH CTOBIA PigumHN? Bif rycTHHHI
piguanu? 4. Onounrite mocuin B. Ilackassi, 3a HOIOMOTOI0 SKOrO BiH IIPO-
IEeMOHCTPYBAB 3aJIeKHICTh TiPOCTATMYHOTO THCKY BOAM Big BUCOTU 1i
croBna. 5. YoMy THCK ycepeomHi HePyXOMOi OMHOPiAHOI PiAMHM Ha OIHO-
My PiBHIi € omHaKOBUM?

Bnpasa N2 24

1. Tuck Bogu Ha JHO IMOCYAUHU B TOUIli A JOpiBHIOE
200 ITa (pmc. 1). SIkuit TMCK Ha IHO CTBODPIOE
Boga B Toulli B? B Touri C?

2. [Tesaki mawmob6uteni ¢pimaiiBiHTy MOMXKYThH 3aHY- 5 I_ h
proBatucsa #Ha raubouay 100 m. Busumaure, axuii B h
HaNOLJBIIMKI TiAPOCTATUYHUN THUCK Oi€ Ha IIip- -+ 4B é

HaJIbHUKIB TiJ yac TaKOTO 3aHYPEHHS.
3. SkIo 3aHypuTH Hajiellb Y CKIAHKY 3 BOZOIO, He Puc. 1

TOpKamuuch ii AHA, UM 3MIiHUTHCA CHUJIa TUCKY

BOJM HA JHO CKIAHKHU? SIKII0 3MiHUTELCS, TO IK?

Ha sakiit rawmbuHi THCK y MacTUJi CTAaHOBUTH

8 kIla?

Y nBi mocyauHUM HaAJWJIW IO OJHOTO PiBHSA On-

HaKoBY piguHy (puc. 2). IlopiBHAlTE THUCKU Ta

CHUJIM THCKiB Ha nHO nocyauH. Copmy.aroiiTe Bu- 1 92

CHOBOK.

Ckaamits 3amavy, o0epHeHy 10 3amadi, posrJis-

HyTOl B maparpadi, Ta pos3B’sKiTs ii.

Haranka mellrikae B TpPUIIOBEPXOBOMY OYAUHKY HAa OCTAHHBOMY IIOBEpCi.

Ywu BHacThcA 1fi MPUUHATH AYII, AKINO HACOC, AKWI CTOITH HA Mimio3i

IepIoro IoBepxy, moxae Boay mix Tuckom 80 xlla, BucoTa ogHOTO II0-

Bepxy 3 M, a JiiliKa ayIiry posTalroBaHa Ha BucoTi 1,5 m Bix migmorm?

Puc. 2
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8.

10.

Sxoro € maca gocaiguuka (muB. puc. 24.1), AKIIO MJIOINA JOTUKY IIO-
OVIIKY 1 TOIKHU, HA AKii BiH cTOiTh, KopiBHIOEe 800 cM2, a Bojga B TpyOIIi
BcTaHoBmIacs Ha Bucori 1 m? I1lo Tpeba 3po6uTHu SOCIiHUKOBI, 11100, He
HAXWUJIAIOUYN TPYOKY, BUTHATHA MaiiyKe BCIO BOAY Ha30BHi?

Busnaute cuay, sKa THcHe Ha OHO Oouku B gocuini Ilackansa (mus.
puc. 24.3), AKIIO BUCOTA BOAMW B TPYOIli CTAHOBUTH 4 M, a AiaMeTp i Bu-
cora 6ouku mopiBHIOIOTE 0,8 M. BusHaure macy Tija, sKke TUCHYTHMeE HAa
IHO O0UKM caMe 3 TaKOIO CHJIOO0, AKIIO IIJIOIa JOTUKY TiJja i g;Ha mopis-
HIOBATHMeE TLJIOIII JTHA.

CropucraBIIuch JOAATKOBUMHU M:KepeaaMu iHpopmarliii, nisHaiitTecs, Ha
AKY TJINOMHY 3aHYPIOIOTHCS aKBaJaHTICTU Ta BOJOJA3M, OIYCKAIOTHCS
Oatuchepu, migBoAHI YoBHU I OaTmcKadu. Busmaure rizpocraTuunmit
THCK Ha Iux riaubuHax. IligroryiiTe moBimomMIeHH.

§ 25. ATMOCOEPHUN TUCK | NOFO BUMIPIOBAHHA.

Puc. 25.1.

164

BAPOMETPU

Konn mn pobumo, Hanpuknag, KOBTOK 4Yalo, HaBpAg uu
po3mipkoByeMo Hap o¢i3ukow Lboro npouecy. lNpoTe BiH,
Tak caMo AK i 6araTo iHWKX nNpouecis, BiAbyBaETbCA 3aBAAKN
TUCKY MOBITPA HABKONO Hac — aTMochepHOMY TUCKY.
Bigkpremo peaki BaknMBi BNacTMBOCTI LbOro TUCKY Ta
HaBYMMOCA NOro BUMIpIOBaTH.

3ragyemo BigomocTi npo atmocdepy

Bu nobpe 3HaeTe, 1110 Hallla IIJIaHEeTa 3eM-
JIsT OTOUYeHa IOBiTPAHOIO 000JI0HKOM. IloBiT-
pAHY 000J0HKY 3eMJIi Ha3UBAIOTh AmMmocpeporo
(v meperJjani 3 rpenbKoi — «mapa» i «cdepar)
(puc. 25.1).
Yomy x icHye moBiTpsaHa o0oJ0HKA 3eMJri?
IloBiTpss, Ak i Oyab-AKi iHIII peuoBWHH,
CKJIaJaeTbcsA 3 MOJEKyJa i aromiB. Mosekyamn
# aToMH MalOTh Macy, TOMY BOHU HPUTATYIOTH-
csa mo 3eMJIi 3aBASAKM Ail CHUJIM TAMKIiHHSA.
Pasowm i3 TuM BesnuesHa KiJbKIiCTh MOJIEKYJI
rasis, IO CKJaZaioTh aTmocdepy, mepedyBaioTh
Yy HeIepepBHOMY XAaOTUYHOMY PyCi — Bechb dac
BOHU 3iIlITOBXYIOTHCS, BiICKAKYIOTH OmHA Bif
OIHOI, 3MiHIOIOTH 3HAUEHHS Ta HAIIPAMOK CBOT'O

ATMmochepa noyrHa-

€TbCA 6ins noBepxHi 3emni i npo-
CTArA€eTbCA B KOCMiuHMi npocTip ~ PYXY... lepes Ile BOHM He majaioTh Ha 3eMJIIO,

NprU6AM3HO Ha 100 KM a mepe0OyBaIOTh y IIPOCTOPi Oiis Hei.

www.e-ranok.com.ua

- ranoK



§ 25. ATMochepHUIN TUCK i Noro BrMiptoBaHHA. bapomeTpu

HdoBoAnMO icHyBaHHA aTMOCHEpPHOro TUCKY

3a mizpaxyHkamu, armocdepa 3emii mMae
Macy OJM3BKO 5-10'® xr. Ilix giero cuam Ta-
JKiHHA BepxHi mapu armocdepm TUCHYTH Ha Il
HUKHI ITapu, TOMY IOBITpAHUN IIap HaBKOJIO
moBepxHi 3eMJui cTucHyTuii Haiibiabire i, 3rig-
HO i3 3axkoHoM Ilackass, CTBOpPIOE THUCK Ha IIO-
BepxHIO 3eMJi # Ha Bci Tima mobsmsy Hei. Ile
i € ammocpepruii muck (pyy,)-

ATMocepHUH THUCK 3YMOBJIIOE iCHYBaHHS
BCMOKTYBaHHS — IIITHATTA PiAWHU 3a IOPIITHEM
(v Hacocax, mmpuiiax Ttorro) (puc. 25.2). fAxiro
OigHiMaTu MOpIIeHb, TO aTMoc()epHUil TUCK, Ii-
I0UYM HA BiJIbHY IIOBEPXHIO PiIMHU B IOCYAUHI,
HarHiTaTuMe pPiAUHY Bropy, B IIOPOKHEUY Mif
nopirHeM. I330BHI Bce Mae TaKuWii BUTIJIAL, Haue
piguHa migHiMaeThCA 3a IOPIIIHEM caMa II0 co0i.

o peudi, MPOTATOM TPHUBAJOI0 YACy IMIiIHSAT-
TS PiAVHU 3a IIOPIITHEM, AKUH PYyXaeTbCsa BIrO-
Py, BajuIlajoch OSHMUM i3 JOKasiB Bimomoro
OPUHIIUITY, aBTOPOM sAKOro OyB Apucmomev,
10 «Ipupoma 00iTbesA moposxkHeui». IIpoTe B ce-
penuHi XVII cT. y Xo#i cropym:xeHHS (DOHTAHIB
y DyopeHIlii 3iTKHYIUCA 3 HE3PO3YyMiJaIuM — BU-
SABUJIOCS, IO BOJA, AKY BCMOKTYIOTHL Hacocu, He
migarimaersea Buie 3a 10,3 m (puc. 25.3). Taxi-
neo Tanineil 3aIIPOIOHYBaB pPo3ibpaTmcsa B IIHO-
My cBoiM yuHAM — KEgaHdxucenicmi Toppiuenni
(1608-1647) i Binuenuyo Bisiani (1622-1703).
Posp’agyioun 110 mpobiaemy, Toppiuesnsai Brepiie
IOBiB icCHyBaHHS aTMOC(EpHOTO THUCKY.

[ J
L B Bumiploemo atmochpepHmMin TUCK

IITo6 saragxoBa MeKa MHiAHATTA PigUHHI
oyna sHauHo meHmrono 3a 10,3 m, E. Toppiuesri
3morajaBcs 3aMIHUTU BOAY PiAMHOIO 31 3HAYHO
6inbIrI0I0 TycTHHOI. CKIAHY TPYOKY 3aBIOBKKH
0JM3BKO MeTpa, 3amasHy 3 OgHOro KiHIsa, Toppi-
YeJLJIi TOBepXY HAIIOBHUB PTYTTIO. IloTiM, ITiabHO
3aKPUBIIU OTBip, I€PEBEPHYB TPYOKY, OIIyCTUB ii
B UaIlly i3 pPTYTTIO i BiZKPWB OTBip — UacTuHA
piguHM 3 TPYOKM BUMJIMJACA B dUaIllry. ¥ TpyOIi
3aJINIIIKNBCSA CTOBI PTYTi mpubau3Ho 760 MM 3aB-
BUINKH, a HAJ PTYTTIO yTBOPHUJACA IIOPOKHEUa
(puc. 25.4).

paTM paTM

Pwuc. 25.2. PignHa nigHimaeTbca
3a NOpLUHEM, TOMY LLO Ha BiNbHY
NOBEPXHIO PIANHN B MOCYAUHI
TUCHe aTMocdepa

Puc. 25.3.Y 1638 p. He Baanocsa
npukpacuty cagn ®nopeHuii
doHTaHamu, OCKiNbKM Boga He
nigHimanaca suwe 3a 10,3 m

PryTrs —

Trex 760 M
aTMmochepn

A&

Puc. 25.4. Mogenb Tpy6KM
Toppiuenni: Bucota k ctoBna
pTYTi B TPY6Ui 3aBXAMn
CTaHOBUTb 6nM3bKO 760 MM
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IIpoBiBmu uncienHi gociinu, Toppiuessi BCTaHOBUB: BUCOTA CTOBIIA PTY-
Ti, 10 3aJUIIAETHCA B TPYOIli, HE 3aJIe;KUTh aHi BiJ JOBKUHU TPyOKH, ami
Bix ii miamerpa. Bucora Tpoxu 3MiHIOETHCS TiJIBKU 3aJI€KHO BiJl ITOTOMH.

Toppivesri TakoX 3HAWUIIIOB BiANOBiIbL HA Te, UMM BU3HAUAETHCS caMe
TaKa BHUCOTa CTOBIA PTYTi.

OpuopigHa pigmHa B TPyOIll Ta uUallli He pyXaeThCs, i Ile Oo3HAuae, IO,
sriguo i3 3akonom Ilackana, muck Ha nogepxwnio pmymi 3 00Ky ammocge-
pu i zidpocmamuuHuil muck cmosna pmymi 8 mpybui € o0Harxosumu. TooToO
THUCK CTOBIIA PTYTi BucoTo 760 MM mopiBHIOE aTMoc(hepHOMY.

TnCK, AKNA CTBOPIOE CTOBM PTYTi BUCOTOW 760 MM, Ha3nBalOTb HOPMaNbHUM
aTMochepHUM TUCKOM:

=760 MM. pT.CT.

paTM. H

Y maHOMY BUIIAIKY 3a O0UHUUKW AMMOCHEPH020 MUCKY TPUUHATO OTUH
MijgiMerp pryTHOrOo croBma (1 MM pT. CT.).

ITomramo Hopmanvruit ammocpepruii muck 6 odunuyax CI — macraxax.
I3 marepianiB § 24 Bu Bike 3HAETE, IO TiAPOCTATUUYHUIN THUCK OOUMCIIIOIOTH 3a
dopmyioo: p=pgh.

Ypaxosyiouu, 110 TycTUHA PTYTi p,, =13 600 kr/m3, ¢=9,8 H/kr, a Bu-
cota croBma pryti h=0,76 M, Mmaemo:
8

KT

KT
paTM.H=ppTgh:136OOF-9 0,76 M=

=101325 Ez =1013251Ia=100kIla,
M
3BEpHITH yBary: BuUpaKaoum aTMOC(EPHUIN THUCK Yy HacKadAX, AJA PO3-

. . H
paxyHKiB ciig opatu g=9,8 —.
KT
¥V Qisuri # TexHINi TaKOXX BUKOPUCTOBYIOTH 103ACUCTEMHY 00UHUYIO0 am-

moceprozo mucky — (pisuuny armocdepy (1 aTtm).
Opua disuuHa arMoc(epa IOPiBHIOE HOPMAJIBLHOMY aTMOC(HEPHOMY THUCKY:
larm =100 kIla.

BuBuaemo KOHCTpPYKLilo 6apomeTpa-aHepoiga

Axnro BrockomasuTu TPyOKy Toppidessni, mpuegHaBIIM A0 Hei BepTHU-
KaJIbHy ITKaJdy (MIiHIAKY), TO OTpMMAaEeMO HAWIPOCTIINIUN 6apomemp.

| Bapometp — npunag AnA BUMipIOBaHHA aTMOCHEPHOrO TUCKY.

Bapowmerp Toppiuesi € foBOJi TOUHUM ITPHUJIAIOM, ajie BEJIUKHI PO3Mip,
OTPYHHI mapu pTyTi Ta CKJASHA TPYOKA POOIATEH HOro He3PYUHUM AJIA IIOBCAK-
JIeHHOr0 BUKopucTaHHA. ToMy chbOrOfHI YacTillie 3aCTOCOBYIOTh TaK 3BaHi Oa-
poMeTpHu-aHepPoiau — npuaadu 014 6UMIPIOBAHHA AMMOCHEPHO020 MUCKY, AKI
ditomuv 6e3 donomozu pidunu (puc. 25.5).

TonoBHa wacTmHa GapomeTpa-aHepoifa — JIeTKa I IpyKHa TOPOKHSA MeTa-
JieBa Kopobouka I 3 ropoBamoio (pebprcToro) mosepxHer. IIoBiTps B Kopoboulri
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§ 25. ATMochepHUIN TUCK i Noro BrMiptoBaHHA. bapomeTpu

nepebyBae 3a 3HUMKEHOTO THCKY. /o CTiHKHM KO-
poboOUKM IIPUKPIIIeHA cTpiaKa 2, Hacam KeHa Ha
Bice 3. KiHelp CTPiJIKM IIepecyBacThCs IIO IIIKA-
Jai 4, po3miueHiit y misiMmeTpax pTYTHOTO CTOBIIA
a0o B mackaJax. ¥Yci geraji 6apomerpa poamilre-
Hi B Kopmyci, cepeny 3aKpUTOMY CKJIOM.

3MiHa aTMocEepHOTr0 THCKY HPUBOIUTL MO
3MiHM CHMJIM, IO CTHCKAE CTIiHKH KOPOOOUKM.
BiamosigHo, 3MiHIOETBCA I BUTMH CTiHOK. Bu-
TMH CTiHOK KOPOOOUKHU IIepemacThCsA CTPijaIi
¥ cupuuuHse ii pyx.

Bapomerpu-amepoigu 3pyuHinni y BHUKOPH-
CTaHHI, Hi’K PTYTHI Ipujaau: BOHU JIETKi, KOM-
MaKTHI Ta Oe3meui.

B BuaBnaemo 3aneHictb atmocpepHoro
TUCKY Big noroan Ta BUCOTU
Cnocrepiraroun 3a 6apoMeTpPOM, MOXKHA JIerko —PWC.25.5.bapometp-aHepoin:
BUABUTH, IO HOT0 IOKA3M 3MIiHIOIOThCA B paszi ¢ 3OBHILHIMBUIMAL
3MiHm moromu. 3as3BuuUail aTMocepHuii TUCK 6 — bynosa
mepes HEroloI0 Talae, a Iepel COHAUHOI II0-
TOJI0I0 3POCTAE.

IIpore mokasu 6apomMeTrpa 3aJie;KaTh HE TiJb-
KU Big moromu, a M Bif BMCOTHM MicIld crocTe-
pesKeHHA HaJ piBHEM MopdA. UmM BUINE BTODY,
TUM MeHIIUM € armocepHuii tuck. Ilobausy
moBepxHi 3eMJIi uepe3 KoskHi 11 M BUCOTH TUCK
MeHIITae mpubJIU3HO HAa 1 MM PT. CT.

3aBAAKN TOMY IIIO0 aTMOC(hEepHUNA TUCK 3aJie-
JKUTH Biff BUCOTH, OapoMeTp MOKHAa IpOrpamy-
I0BaTU Tak, I1I00 3a THCKOM IIOBITpA BU3HAYATU
BHICOTY. Tar 6y.710 BHHaﬁI[eHO aJbTUMETp — Puc. 25.6. AnbTimeTp Ha pyLU
npunad 0ns sumiprosanus sucomu (puc. 25.6). napawyTucTa

Nig6buBaemo nigcymkun

IloBiTpsa mae macy. Uepes mpuTaraHHsa 3eMJIi BEepPXHi Iapu IIOBITPSHOL

obosoHKU 3eMJri — arMocdepy — THUCHYTH Ha HU:KHi. TuCK IOBiTpsa Ha
THOBEPXHIO 3eMJIi Ta Ha BCi Tija mo0au3y Hel Ha3WBAIOTh AaTMOCHEPHUM THUCKOM.

Toure BUMiprOBaHHA aTMOC(HEPHOro TUCKY 3a0e3Ieuye PTYTHHI 6apoMeTp
(6apomeTrp Toppiuesi).

Tuck croBma pryTi Bucotomw 760 MM (101 3251Ia~100 I{Ha) — IIe HOp-
MaJbHUN aTMOoc(hepHUN THUCK.

Ha mpaxTuiii BUKOPpHUCTOBYIOTh OapoMeTpHu-aHepoiau 3aBAAKMY IXHIiN 3pyu-
HOCTi, HEBEJIMKUM po3Mipam i GesmeuyHocTi. 3a JOIIOMOrom 6apoMeTpiB MOK-
Ha TPOTHO3YBaTU 3MiHY IIOTOAM Ta BU3HAUATH BHCOTY: aTMOC(EpPHHU THCK
3MEHIINTYEThCA Tepes HETO0, a TAKOMK i3 BHCOTOIO.
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KoHTponbHi 3annuTaHHA

1. Illo Take armocgepa i ywomy Boma icuye? 2. Homy icuye armocdep-
Huii Tuck? 3. fAki paxTu cBiguaTh PO iCHYBaHHA aTMOC(HEPHOr0 TUCKY?
4. Onumrits OyAOBY Ta HNPUHIUI Aii pTyTHOrO OapoMerpa. 5. ¥ AKMUX omu-
HUIAX BUMIipIOIOTH aTMocepHuUit Tuck? 6. [aliTe o3HaUeHHA HOPMAaJIbHO-
ro arMmoc(epHoro Tucky. IlogaiTe HOpMaIbHUI aTMOC(HEpPHUNA THUCK y IIac-
Kayuax. 7. OnuIiriTh KOHCTPYKIIiI0 Ta mpWHIUI Aii 6apomerpa-aHepoiza.
8. fIki mepeBarm 6apoMeTpiB-aHEPOIAiB 3yMOBUJIN iX IIIMPOKE BUKOPUCTAH-
Ha? 9. Yomy 3a JOIIOMOrO0 0apoMeTPiB MOKHA IIPOrHO3YBATH IIOIOLY Ta
BUMipIOBATU BUCOTY?

Bnpasa N2 25

1. Yu nie Ha pubok B akBapiymi armochepHuii Tuck? Yomy?

2. Yomy Boja migHiMaeThCA, AKIIO il BTATYBATH Yepe3 COIOMUHKY?

3. YoMy HEMOXKJWBO PO3paxXyBaTH aTMOCHepHUH THCK 3a (OPMYJIOIO
p=pgh, ne p — rycTuHa moBiTPA, a h — Bucora atmMochepu?

4, TlomaiiTe TCK 1 MM PT. CT. Y HacKaaAX.

ITomaiiTe Tuck 550 MM pT. CcT. y Kinonmackauax; Tuck 93 324 Ila — y wmi-
JiMeTpax PTyTHOTO CTOBIA.

ITosicHiTh, YoMy 3i 30iJIBIIIEHHSIM BUCOTU HaJ PiBHEM MOps aTMocdep-
HUH THUCK 3MEHIIYEThCS.

Ha sgxkiii BucoTi posTamioBamuii OrJIAZOBUII MaWJaHUYMK TeJIeBisiii-
HOI BeKi, AKII0 aTMochepHUil THUCK 0iad HigHIMK)KA Be)Ki CTaHOBUTH
760 MM pT. cT., a HA BucoTi maiiganunka — 740 MM pT. cT.?

8. CropucraiiTech JOZAaTKOBUMU AsKepesaMu iHdopmaillii i suaigiTs Bigo-
MOCTi IPO PoJib aTMOC(hEPHOr0 TUCKY B JKUTTI Jirogent i TBapuH. Iligro-
TYHATE CTHUCJIE TIOBiJOMJJICHHS.

9. 3rajgaiiTe, YOMYy PiIMHU Ta ras3u CTBOPIOIOTH THUCK. ¥ YOMY OCOOJUBOCTI
I[BOT'O TUCKY?

ExcnepuMeHTanbHi 3aBAaHHA

1. 3HAHAITL ¥ JOZATKOBUX AKepeJsiax OIIMCHU I[IKaBMX OOCJimiB, IO JOBO-
IATH iCHyBaHHA aTMocdepHOro THUCKy. BukonHaiiTe nedaxi 3 HuUX, min-
roTyiitTe moBigomJeHHs abo (POTO3BiT.

2. «Ilacmka Oas pyxku». Hagipre Ha
TPUJIITPOBY CKJIAHY OaHKY TyMOBY
PYKaBUUKYy, AK IIOKasaHO Ha puc. 1.
3arepMmeTusyiiTe Miciie 3’eqHAHHA PY-
KaBUYKM i OAaHKM CKOTYEeM, a IIOTiM
BCYHBbTE B PYKaBHUKY PYKY (puc. 2).
Tenep cmpobyiiTe ButArtTu pykry. Lo
3aBaskae 1e spooutu? Yu crame Jerie
BUTATTHU PYKY, AKIIO PYKAaBUUKY IIPO-
rosgotu? Yomy?

Puc. 1 Puc. 2

°
l Bideodocnid. IlepernsgubTe BiJeOPOJMK 1 IOACHITHL cCIIOCTEperKyBaHe

ABHUIIIE.
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§ 26. CMONYYEHI NOCYANHU. MAHOMETPU

LLlopaHKy, NpOKM1AaUncb, My NOCMILLIAEMO BMUTUACL. A UM 3HAETE BY, YOMY 3 KpaHa OiXXNTb
BOJa, KON MUK MOro BifKpPMBAEMO? A YOMy BWUIMBAETbLCA BOAA 3 HOCMKA YalHUKA, AKLLO
Noro HaxunuTn? A AK «npauoe» apTesiaHCbKNA Konoaasb? HaneBHe, 4eXTO 3 BaC yxe 3Hak,
Wo BCi Ui NpUcTpoi € cnonyyeHMu nocyarHamu. Came nNpo cronyyeHi NocyauHu, iXHi
BNACTUBOCTI Ta 3aCTOCYBaHHA NTUMETHCA B LibOMY rnaparpadi.

n BurotoBnsemo Ta HOCHiA)KyGMO cnonyqui nocyanHun

CnonyyeHi nocyAnHN — LUe NOCYAUHU, 3'€fHaHi MiXK COOOI0 B HUKHINA YaCTUHI
TaK, WO MK HAMKW MOXe nepeTikaTy pignHa.

Haitinpocrinti cmosyueHi mocyauam — 1ie ABi 3’eqHaHI MixK co0oi0 TpyoO-
Ku. SKIMo B ogHY i3 TpyOOK HaJImMBaTU BOAY, TO BOAA IIEPeTiKaTuMe B APYTY.
Koau pyx Bogm mpunuHUTHCA, BoJa B 000X TpyOKax (000X KOJiHAX cIosyde-
HUX IOCYAWH) YCTAHOBUTLCA Ha OJHOMY piBHIi (puc. 26.1, a). AKImo HaxXuaaTu
abo migmimMaTH; omHe 3 KOJiH, TO BoZa MepeTiKaTuMe 3 KOJiHa, PO3TaIlIOBAHOTO
BHUIIE, TOTHU, JOKU PiBHI Boau B 000X KOJiHAX He 3piBHAMOTHCA (puc. 26.1, 6).

OT:Ke, MU BUSABUJIYA OCHOBHY BJIACTHBICTH CIOJYyY€HUX IOCYIUH:

Y BIigKpUTUX CMIONYYEHUX NOCYAMHAX BifibHi NOBEPXHi OAHOPIAHOI HEPYXOMOI pi-
AVIHV BCTaHOBJIIOIOTbCA HA OAHOMY PiBHI.

3eeprimbv ysaey! BinbHI TOBEpXHi PiAMHU BCTAHOBJIIOIOTHCA HA OTHOMY
PiBHiI He JHIlle y OABOX, ajie I ¥ OyAb-AKiA KiJbKOCTi CIIOJIyYeHUX IIOCYIUH —
He3aJIe)KHO Big Toro, Ky ()opMy BOHHM MAIOTh i SIK PO3TAIlIOBaHI B ITPOCTOPL
(puc. 26.2).

A oT AKIIo B IpaBe i JIiBe KoJIiHa CIIOIyUYeHnX MOCYAUH HAJUTHU PiAUHY 3 Pis-
HUMU T'yCTHHAMM, HAIIPUKJAL rac i Bomy, pesysabrar Oyae immum (puc. 26.3).
Iiticro, Ha piBHI CD THUCK CTOBOUMKIB PiAUH y ITOCYAWHAX OJHAKOBUIA:

Pc =DPp> 00 pi18hy =pyghy.

—_—

a 6
Puc. 26.2. HezanexxHo Puc. 26.3. Y BigkpuTunx cno-
Puc. 26.1. Y Bigkputux cno- BiZ popmu BigKpUTKX Jly4YeHUX NoCcyfnHax piBeHb
NlyYeHUX nocyfnHax ogHopigHa Crosiy4yeHunx nocyanH PiAVNHN MEHLLOT ryCTUHU
piAnHa BCTaHOBMIOETbCA piBeHb PiAgVHM B HUX BCTAHOBJIOETbCA Ha GiNbLUiN
Ha OfJHOMY piBHi € 0O[]HaKOBVM BUCOTi (p;<py, iy >hy)
169
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Poszgin 3. B3AEMOLIA TU1. CUNA. YactuHa I

Puc. 26.4. 3actocyBaHHA
CrnosyyYeHnx NoCyAnH y no-
6yTi: a — niika; 6 — Bogo-
riH; 8 — BOOAHNI 3aTBOP

Y 3IMBi MUIKN

Dare + PSR

Pwuc. 26.5. PizHnua atmo-
chepHOro TUCKY P, | TUCKY
MOBITPA p;; KOMMNEHCYETbCA
TCKOM CTOBMUMKA PigVHN
BUCOTOM h

170

Ilicna cKopoyeHHs Ha g OTPUMYEMO: pih; =pyh, .
O'mce,. AKIO py<py, TO h;>h,.

3Bificn MaeMoO IIje OJHY BJIACTHBICTH CIOJydYe-
HHMX TOCYAWH:

Y BigKpUTKX CONyYeHNX NOCYAMHAX CTOBMUYMK Hepy-
XOMOI PiANHY 3 MEHLLOIO FYCTUHOW Oyae BULLKM, HiXK
CTOBMNUYMK HEPYyXOMOI PivHN 3 GiNbLIOIO TYCTUHOIO.
BigHOLIEHHA BUCOT CTOBMYUKIB PigVH € 0OepHEHUM
BIJHOLUEHHIO IXHiX MyCTWH:

Py _ My

Ps 1

CoonyueHi MOCYAWHU IIIUPOKO B3aCTOCOBYIOTH
y mobyTi, meguiiuui, Texuini, oyaisauirTei. Ilrosu
Ha KaHajJaXxX i piukax, BOJOTOHU, BOAOMIipHiI TPyOKU
Ha IIapoBUX KOTJaX, apTe3iaHCbKi KoJiona3i, (poHTa-
HU, YaWHUKU, JiAKHW, KpalleJbHUII — Bce Ie Ipu-
KJIQOHM CIIOJYUYEHUX ITOCYAUH.
9 Posragubre puc. 26.4 i copolbyiiTe NOACHUTH
‘ IIPUHITUAI Ail AesdKuX i3 IUX IPUCTPOIB.

E BurotoBnsiemo BigKpuTuin pigUHHUIA MaHOMETP
Ha npaBe xouaino U-tiomi6HOI TPyOKH, B AKY
HAJINTO ONHOPiAHY PiAMHY, HaAiHEMO I'yMOBY I'PYIITY
i snerka ii crucuemo. Pinmna B TpyOIli BCTaHOBUTH-
cAd TaKWM YWHOM, IO BHCOTA CTOBIUMKA PiAWHU
B IIPaBOMY KOJiHiI TpyOKu Oyae MeHIIIO, HilK y Ji-
BOMY, Ha h (puc. 26.5).
Busnaunmo THCK TOBiTps p, y MpaBOMY KOJIi-
Hi TpyOoKku. Ha piBHi AB THCK y PiAVWHI OZHAKOBUIA
(p4=pg). ¥ Touni B ne Oyme TUCK p, — THUCK IIOBi-
TpA B rpyli, y Touni A — aTMochepHU TUCK P,
IJIIOC TiAPOCTATUYHUUA THUCK CTOBIUMKA PIIMHU BU-
coroio h. OT:Ke, OTPUMYEMO:

pn :paTM +pgh *

TakuM umHOM, 3a AomoMororw U-momibHoi TpyO6-
KM, 3aIlOBHEHOI OJHOPiAHOMI0 pigmHOI0 (Bimomoi ryc-
TUHU p), i JiHIAKU, 1110 JO3BOJIAE BUMIPATU Pi3HU-
1[I0 piBHIB pigmHuM B KojJiHax TPyOKu (h), MOKHAa
BU3HAUUTU TUCK ITOBITPS (a00 iHIIIOr0 rasy) B IpyIiIi.

BigmoBigauii mpusian mae Has3By 8i0Kpumulil pi-
OuHHUll manomemp (puc. 26.6).
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§ 26. CnonyueHi nocyanHn. MaHomeTpun

Puc. 26.6. U-nogibHa
Tpy6Ka, AKa HanoB-
HEeHa pignHoL i Mae
LwKany, — BigKpUTUn
piavHHMI MaHOMeTP

I MaHomeTp — Ue npuiag ana BUMIpOBaHHA TUCKY PiauH i rasis.

Bigkpurnit pigunauit masometp (puc. 26.6, a) ckiaamaeTbea 3 JiHiHKY 1,
mo saxoi npueguHana U-tmogioma Tpyoka 2. TpyOka samoBHeHa IIifgdapOboBaHOO
pimmHOIO 3 TaK, IO PiBeHb piAMHUN posTalmtoBaHmuil Ha mosHauIi 0.

ITix uyac BumiproBaub (puc. 26.6, 6) omHe KOJIHO TPYOKH CIIOJIYUYAETHCSA
3 aTMoc(peporo, a Apyre 3a AOIOMOTOI0 ImaHra 4 — 3 KoJ00I0 5, TUCK Trasy
B AKill HeoOXigHO BUMipATH.

Hanpurknan, ma puc. 26.6, 6 pisuumma piBHiIB migdapboBamol pigmHMI
y croayueHux mocyamHax craHoBuTh 10 cm (£ =0,1 ™). Aximo BBaskaTu, I1mo
B TpyOIi MicTuThea mimdapboBaHa Boma, TO Iie 03HAUAE, IO THUCK ra3y B KOJ-
6i 5 meummuii Bix armocdeproro tTucky Ha 980 Ila:

pgonngh:]-OOOR_gQQSEO,IMZQSO Ha.

M KT
. . . w
L 3amiHEMO PIANVHHNN MaHOMETpP MeTaleBnmM

PigunHuii MaHoMeTp He 3aBXKIU € 3PYUYHUM Y BUKOPUCTAHHIi: HeoOXin-
HO TOTYBaTH HMOT0 [0 BUMIipIOBaHb (HAJWBATU PiAUHY OO0 IMOTPiOHOTO PiBHS),
3iMCHIOBATH OONATKOBiI oOumcyieHHs. ToMy B TeXHil[i BUKOPHCTOBYIOTH JMe-
madJesi depopmauiiini manomempu (puc. 26.7).

OCHOBHUH eJeMeHT MeTaJeBoro AedopMalliliHOroO MaHOMEeTpa — THYYKa
nyromomioHa Tpyoka I, omuH KiHenpb saKoi (A) € samaanuM. pyruii Kimemsb
TpyO6Ku (B) cmosy4yaioTh 3 pes3epByapoM, Ie BUMipIoOTh TucK. IIpuuiium mii
IMUX MAHOMETPiB Takuil. SIKIO THUCK Trasy BcepeauHi TPyOKU OiabIuii 3a

Puc. 26.7. MeTtaneBuii fjepopma-
UiNHUN MaHOMETP: a — 3arasibHUN
BUINAL; 6 — 6ynoBa: TpyoKy 1

3a AOMOMOrOI0 NepeaaBanbHOro
MexaHi3my 2 3'efHaHoO 3i CTpinKkoto 3.
TncK BM3HavaloTb 3a LWKanoto 4
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Poszgin 3. B3AEMOLIA TU1. CUNA. YactuHa I

aTMochepHUl, TO THYUYKa TPYOKa PO3MPAMIAETLCA i i1 pyX mepemaeTbesa uepes
MexaHisM 2 1o cTpijaKu 3, 1110 PpyXaeTheA B3AOBK INMKaau 4 mpuiany. Ilicaa
3MEHINIEHHA TUCKY rady M0 arMoc(epHOTo TPyOKa IMOBEPTAETHCA B IIOYATKOBE
(memedopMoBaHe) IOJIOXKEHHA, a CTpijiKa 3ynuHaeTheca Ha mosHauri 0. IlIka-
Jia MeTaJIEBOTO MaHOMeTpa IIporpajayioBaHa B arMocdepax abo macKaJdax.

3eeprimb ysazy! MaHOMeTp 3aB)KIM MOKa3ye, HA CKiIbKU BUMipIOBaHUI
THUCK OiJIBbITMiT a00 MeHINi, HisK aTMOC(hepHUI.

n Yuumocsa po3B’sAsyBatv 3apgadi
3apaua. Y mpase Kojgimo Bigkputoi U-mmomioHoi

TpyOKU, AKa MicTuja BOAy, HAJIWJU IIap racy BU-
coroo 12,5 cm (muB. pucyHOK). BusHaure pi3HUITIO
piBHiB Bommu i racy B IpaBoMy i JIiBoMy KoJiHax
U-tiomi6uoi TpyOKu. I'ac i Boma He sMimrymoTbCs.

AHaniz @isuunol npobaemu. B ommopimHili piguni
TUCK Ha OJHOMY T'OPM30HTAJILHOMY pPiBHiI € OmHaKo-
BuM. Ha piBHi AB B 000X KoJiHax MicTuThbCcsA BOzA,
TOMY Ha I[bOMY PiBHi THCKHU, CTBOpPEHi aTmocdeporio
i pigmHaMu, OMHAKOBI.

I BU3HAUEHHS TiAPOCTaTUYHUX TUCKIB PiAWH HeoOXiaHO 3HATH iXHI r'yc-
TuHu. ['ycTUHM BOoAM Ta racy mictaHeMo 3 Tabuauili. 3amauy po3B’a3yBaTUMeEMO
B oguHuIlsax CI.

Hano: Iowyx mamemamuuHol modeni, po3s's3anus. Pisuu-
Bracy =12,5cM= 1 BUCOT CTOBIYMKIB racy i Bogu: h="h . —h,, .
~0.195 M BusHaummo BHMCOTY CTOBITUYMKA BOJIH.
’ 3HaiigeMo THCK y Toukax A i B:
KT
pBOJlH =1000 3 Pa=Parmt pBO/IthBo,un’ Pp=Parn t pracyghracy °
M
. Ockinpku py = pp, TO MaeEMO:
p =800 — _
ey M3 paTM + pBO,ZLI/IghBO,E[PI - paTM + pracyghracy ’
Bnaiimu: abo pBounghBo;m = pracyghracy .
h— 9 3Bifcu 3HaliIeMO BHCOTY CTOBIIUMKA BOIU:
h _ pracyghracy _ pracyhracy
BOAWT - °
pBo,r:mg pBO}.‘m
IlepeBipuMO OZMHUINIO, 3HANWIEMO 3HAUEHHSA BHCOTU
CTOBIIUMKA BOIU:
KT
3 800-0,125
[hBOL[I/I] =1 =M Npop = ° =0,1 (m).
KT 1000
3
M
TakuM YMHOM, PiBHUIISI PiBHIB BOAM i racy B IpaBoOMYy
i miBomy KomiHax Tpyoku: h=12,5cMm—10cm=2,5cm.
Bionosidv: h=2,5 cMm.
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§ 26. CnonyueHi nocyanHn. MaHomeTpun

Nig6buBaemo nigcymkun

CroosyueHMMHU IIOCYAWHAMI Ha3WBAIOTh IIOCYAWHU, 3’€OHAHI MiK c000i0

Tak, II0 MiXK HUMM MOJKe IlepeTikaTu piAuHAa.

Y BiAKpUTHX CHOJIyUEHUX IOCYAMHAX pisHUX (hopM i po3mipiB ogHOpPigHA
HepyXoMa piimHa BCTAHOBJIIOETHCA HA OJHOMY PiBHi; AKIIO T'YCTUHU PiIuH
y ImOoCyAWHAX PidHi, TO CTOBI PiAMHU 3 MEHIIIOI I'YCTHUHOIO € BUIIIMM 34 CTOBII
piguHU 3 GiJIBIIOI0 T'YCTHUHOIO.

Manomerpu — 1e mpuaanu OJs BUMIpIOBAHHS THCKY piamH i rasis.
Y BiZKpUTOMY DiIMHHOMY MaHOMETPi THCK rasy p, y IOCyIWHiI BU3Ha4a-
€TbCSA 3a PisHMIIEIO /i DiBHIB PiAVHM B KOJIiHAX NPUJIAaAy: AKIIO p < p, .. TO
DPo=P,p— P8R AKIIO D >p. ., TO P, =P, +PEH, K€ P,y — ATMOChEPHUI THUCK.

Ha mpakTuili mimpoKo 3acTOCOBYIOTH MeTaJjieBi aedopMalliiiHi MaHO-
MeTpu.

KoHTponbHi 3anuTaHHA

1. HaBegmiTe mpukgagu comosiyueHuX mnocyami. 2. ChopMysioliTe OCHOBHY
BJIACTUBICTH CHOJIYUEHUX HOCYAUH. 3. SIK IIOBOOATHCA PiAMHU PisHOI r'yc-
TUHU, HAJUTI B crionydeni mocyauuu? 4. Illo Take manomerp? 5. Ak mpa-
I0€ BigKpuTuii piguaauil Mmamomerp? 6. OnuIriTs GyIoBY Ta TPUHITAT Ail
MeTaJieBoro ge)opMaIliiiHoro MaHOMETpPA.

BnpaBa N2 26

1. V pigunaomy mamomerpi mictuThca Boga (puc. 1). JIiBe KoaiHo mMaHO-
MeTpa BigkpuTe B aTMochepy. Aruit TuCK Oiabliuii — aTMochepHUNA uu
TUCK y 0aJIoHi?

2. Ha ckinbKu BigpisuseTbca TUCK y OasoHi (quB. 3aBmamua 1) Big aTmoc-
depuoro?
Y meakux xpamax CrapomaBHBOI I'perrii OyJia posrallioBaHa TaK 3BaHa
«HeBnuepnHa yamia» (puc. 2). I[losgcHiTh 3a PUCYHKOM, K IIPAIIOBAJIO
e «JIUBO».
¥V piguaHOMYy MaHOoMeTpi (puc. 3) MicTuUTbCS PTYTh. JIiBe KOJIiHO MaHO-
MeTpa Bigkpure B armochepy. AKuii Tuck y 0aymoHi, SKIMo aTmocdep-
Hu# Tuck nopiBH0E 100 kIla?

5. CkaazmiTh 3amauy, o0epHeHy 10 3ajadi, aKy posraauyTo B § 26, i pos-
B’ sKITH 11.

MM
20

5
20

Puc. 1 Puc. 2 Puc. 3
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Poszgin 3. B3AEMOLIA TU1. CUNA. YactuHa I

6. dxumMm € TuCK ra3y B KoJi6i B (puc. 4), AKIIT0

7.

EKcnepmmeHTaane 3aBaHHA

THUCK ra3y B KoJbi A gopiBHioe 100 rlla?
CropucraiiTecb IOJATKOBUMH [KepesiaMu
ingopmariii i gisHaliTecsa IpPo IPUHIIUI POOO-
TH MLII03iB. YABiTH, I1I0 BU OIIepaTop BiAamo-
BigHOl cay:ko6u. CKIamiTh cucTeMy KOMAHL,
[LJIs TIepeBeileHHs A CyIHA Yepes3 KaMepH IILJII0-
3y (puc. 5). [[03BOJIAETHCSI BUKOPHUCTOBYBATH
Taki KOMaHIM: BiqTunHUTH (3aUMHUTIH) BOPO-
ta (1, 2, 3, 4); cuyctutu Boxy 3 Kamepu (I,
I1, IIT); samycTutu Boxy B kKamepy (I, II, IIT);
nepetitu B kKamepy (I, IT, III).

BusznauTe MakcuMaJIbHY OCAAKy PiuKOBOTO
CyIHa, IO AicTajo IIPoOOiHy B OHi, SKIIO
MaTpoc, Maca AKoro popisumoe 80 Kr, smir
MePEeKPUTU AOCTYI BOAU, HAKPUBIINA OTBip
miomeio 200 cM? IJIACTUHOIO i CTaBIIM Ha
Hel. Macy myiacTuHM He BpaxoBYHTe.

«Manomemp enacnopyu». CKOpHUCTABIINCH
€JIaCTUYHOI0 TPYOKOIO Ta JIiHINKOI0, BUTOTOBTE MAHO-
MeTp, AKUU BUMipIOBaTHMe Pi3HUINIO TUCKIiB B aTMocdepi
Ta maamii (quB. pucyHOK). IIpocreskrTe 3MiHy pisHUITI
THUCKiB IPOTATOM TUIKHSA; 3P00iTH BUCHOBOK.

IIPO30POI0

i Qisuka i TexHika B YKpaiHi

A

[Hinporec no npaBy MOXHa BBa)kaTW CAMBOJIOM
enoxu. 3aBepLieHHA OyRiBHMLTBA Li€i HanbinbLoi
Ha Toi vac (30-Ti pokm XX cT.) rigpoenekTpocTaHLii
3a6e3Mneymnsio eHeprieio Kinbka 3aBoAiB-riraHTis, Npu-
Hecsio eneKkTpuYHe CBITIO B TUCAYI OyauHKIB 3amno-
pixxsa, KpuBoro Pory Ta iHWwWux mict YKpaiHu. lMicna
TOro AK famba 3aBBULLKM NOHaA 50 M neperopoawuna
[OHinpo, rnbuHa piykn 3HauHo 36inblumnaca. Lle 3a-
6e3neynno CyaHoOMNNaBCTBO B Tili YacTuHi OHinpa, ge
6ynn noporu. A wob cygHa mornu nAvMBTY i Aani, A0
YopHoro mops, B KOHCTPYKLIi rpebni iHxeHepun ne-
pepbaunny cnewianbHUA BY30i — WJTO3.

LLinto3 ABNIAE coboto CCTEMY MOCILOBHO PO3TALLOBAHUX «KIMHAT», AKi Ha3MBalOTb Kamepa-
MU. Y KOXHIill Kamepi 3 ABOX OOKIB € «ABepi», ane Hemae «aaxy». Po3mipu kamep BennyesHi —
KOXHa 3 HUX 34aTHa BMICTUTM BOAHOYAC Kiflbka Tensoxoais. lNpautoe w3 tak. CyaHo BXxo-
OUTb y nepLuy Kamepy, ii 30BHILHI ABepi 32 HAM 3aUMHAIOTLCA, | BifOYBa€ETbCA BUPIBHIOBaHHSA
piBHA BOAM 3 APYrolo Kamepotro Yepes cuctemMy CroslyyeHnx Tpy6 (3a MPUHLMIOM CMOyYEHUX
nocyauH). MNMoTim BiAYMHAOTLCA ABEPi MiXK NEPLUOIO | APYrol Kamepamyi — CYAHO NepexofuTb

y APYry Kamepy i T. A.
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§ 27. BULUTOBXYBAJIbHA CUJIA B PIAUHAX | TA3AX.

3AKOH APXIMEAA

Yomy M'AY, AKNIA 3aHYpWnn y BOAy W BigNyCTUAN, BUCKAKY€E Haf noBepxHeto soan? Yomy
BaXKKNI KaMiHb, AKUIN Ha CyXOAOJi He MOXHa NOCYHYTU 3 MiCLA, Nerko NigHATY Nig Bogow?
Yomy Kopabesnb, WO CiB HAa MifIMHY, HE MOXe CaMOTYXKW 3pylwmnTi 3 micus? Cnpobyemo

posibpatucs!l

IligBicumo mo Kopommcya TepesiB aBi of-
HakoBi Kymi. Macu Kyab € piBHUMMU, OTKe,
Tepesu OyAyTh 3piBHOBaskeHi (pmc. 27.1, a).
IlizcTaBuMO mim mpaBy KYJII0 IIOPOMKHIO IIOCY-
nuny (puc. 27.1, 6). Hanmemo B mocyquHy BOLY
i mobaummo, 1110 piBHOBAra TEpPesiB MOPYIIUTHCSA
(puc. 27.1, 8), — sAKach cuja HAMaraeTbCs BU-
IMITOBXHYTU KYJIO 3 BOIU.

3Bigxu Oeperbed 1A cuaa? Ilo6 posibparTu-
cs, PO3IVITHEMO 3aHYpeHHuil y PiguHy KyOukK.
Ha mboro 3 ycix 60kiB mitoTh cusm rigpocra-
TUYHOTO TUCKY pigmuu (puc. 27.2).

Cusu TiipoCTATUYHOTO TUCKY F3 i Ifi, 1110
mifoTh Ha OiuHi rpaHi KyOMKa, € IPOTUJIEKHU-
MU 3a HAIIPAMKOM 1 PiBHMMHN 3a 3HAUYEeHHAM,
OCKiJBKM ILIOINi OiUHMX TrpaHeil ogHAKOBL i Iri
rpaHi posTaIroBaHi Ha oMHAKOBi# rimmbuni. Taki
CUJIV 3PiBHOBAKYIOTH OJHA OIHY.

A oT cusm TiIPOCTATUYHOTO TUCKY Z_f'"l i 1_7"2 ,
IIT0 BiZITOBiJHO AilOTH Ha BEPXHIO i HUMKHIO T'pa-
Hi KyOuKa, oJHa OOHY He 3PiBHOBAYKYIOTh.

Ha BepxHio rpap KyOuka pie cmua Tuc-
Ky F:

F, = p1S=ppi,8MS,

ne p; = ppmghl— rigpocTaTUYHUNA THUCK PiAWHU;;
S — mjoria rpaxi.

AHaJIOrivHO Ha HWJKHIO IpaHb KyOuka pnie
CcHUJIa TUCKY Fy:

F2: gh2S .

Ppin
Huxua rpans nepebyBae Ha OiabIriit rambu-

Hi, Hisk BepxHa (hy>hy), ToMy cuia THCKY F,
Oinmpma 3a cuay TucKy F,. PiBHopiliHa mux

HJoBogymo icHyBaHHA BULUTOBXYBaJsibHOI CUAV

Puc. 27.1. Ha kynio y Bogi gie
cuna, HanpsamneHa Bropy

Puc.27.2.Cum tucky F, i F,,
Lo AitoTb Ha GiYHi rpaHi KyouKa,
3pisHoBaxeHi (Fy = F,). Cvna
TUcky Fy , AKa fii€ Ha HUXHIO rpaHb
KybuKa, 6inblua 3a cuny Tucky F,
1140 Ai€ Ha BepXHIO rpaHb (F, > F,)
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CHJI JOpPiBHIOE pi3HUII 3HaueHb cux F, i F
i manpamaena B Oik aii Oijbmrol cuiu, TOOTO
BEPTUKAJIBHO BrOpY.

Ilo eepmukani 620py Ha KYOUK, 3AHYPEHUIL
y piduny, Oie cuna, 3ymo8JeHA DPi3HUUEI0 muc-
Ki6 HQA 11020 HUJNMCHIO | 6EPXHIO 2PAHI, — BUULMOE-
XY8aivHa CUNLA:

F =F,-F.

BUINIT

Ha Tino, posrammoBane B rasi, Tako i€ BU-
IITOBXYBaJibHA CHJIA, ajle BOHA 3HAUHO MEHIIIa
BiJl BUINITOBXYBAJLHOI CHJIM, IO Ji€ HA Te caMe
TiTo B pigumHi, amyKe TrycTWHA rasy HabaraTto

Puc. 27.3. Aincbepr nnaBa€

Ha NoBepxHi BoaW 3aBaAKM Ail MEHIIA Bifl TyCTUHU PiAWHU.
BULLTOBXYBaJIbHOI (apxiMmemo- BumroBxyBasnbHy cuiy, AKa Aie Ha TiJo B pi-
BOI) C1nm muHi (puc. 27.3) abo B rasi, Ha3WMBAIOTh TaKOXK

apxiMemoBOIO0 CHUJIOI (HA YEeCTh MaBHLOI'DEIIbKO-
ro BYEHOTO Apximeda, AKWU TEPIIUM 3BEPHYB
yBary Ha ii icHyBaHHA Ta BUSHAYUB il 3HAUEHHS).

[ J
L BusHauaemo apximegoBy cuny

BusHaunMo 3HaueHHsS apXimemoBoi (BHINITOBXYBAaJbHOI) CUJIU IJIA K-
OuKa, 3aHypeHoro B piamHy (muB. puc. 27.2).
Mu B:Ke moOKasaju, IO apxiMeoBa CHJa JOPiBHIOE PISHUIIL CHUJI THUCKiIB
PiIVHMN Ha HMKHIO 1 BepXHIO I'paHi KyOuKa:

Fapx = F2 - Fl >
ne Fy=pp,8MS — cuiaa THCKY DpifUHN HA BEPXHIO IpaHb KyOUKa;
Fy =p;z8heS — cuia THCKY DiAMHYW Ha HUKHIO IDaHb KyOHMKAa.

Suaroun F, i F,, 3HalifleMO BUIITOBXYBaJbHY CHIY:
Fapx = ppi,uthS - ppinghls = ppi,qgs(h2 - hl ) .

Pisaunsa rmubur h, —h;, Ha AKUX IepeOyBalOoTh HUKHA i BepXHA I'paHi
KyOuKa, € BUCOTOIO I KyOuKa, OT)Ke, FapX :pp-mgSh.
HoOyTok mJoIli S ocHOBM KyOMKa Ha Horo BUCOTY A — Iie 00’eM V KyOu-
ka: V =Sh, Tox MmaemMo GopMyJIy IJIA PO3PAXYHKY apXiMemoBOI CHJIN:
Fapx = ppi,ugV'
TyT ppmV — IIe Maca piguHu B 06’eMi KyOMKa, ToOTO Maca piimHu, 00’eM
AKOl JopiBHIOE 06’eMy KyOHKa. OCKiTBbKE PpigV =My, TO
Fopx =Myin8 = Byip-
Apximedosa cuaa dopienioe 8asi piduHu 6 00’emi kybuka: F, =P

apx pix*®
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§ 27. BuwtoBxyBanbHa cuna B pignHax i rasax. 3akoH Apximeaa

Mu posrigHynn BUIAAOK i3 KyOMKOM, SKHiI OyB IIOBHICTIO 3aHYpPEHUI
y pizuny. IIpore oTpuMaHU Pe3yJIbTaT CIPABAKYETHCA AJIA Tijia Oymb-aKOl
dopmu i y BUIagKax, KOJU TijJI0O 3aHYpeHE B PiAWHY YaCTKOBO, — JJIA PO3-
PaxyHKiB Jiuie moTpibHO OpaTtu 06°em 3aAHYPEHOL 6 piduHy yacmuHu mina.
Kpim Toro, pesynbraTr cupaBa:KyeThCSa U IJIs TasiB.

A Tenep chopmyaoemMo 3aKoH Apximena:

Ha Tino, 3aHypeHe B pianHy abo ras, fie BUWTOBXYBaslbHa CWNa, AKa OOPIBHIOE
Ba3i pignHM abo rasy B o6'emi 3aHYpeHOI YacTVHM Tina:

Fapx = Ppixn (rasy)gVBaH >
ne F,,, — apximenosa cuuna; Ppig(rasy) — TYCTHHA F .
piguau abo rasy; V., — 00’€M 3aHypeHOI 4aCTUHU
Tina.

Apximedosa cuaa npuxkaadena 00 ueHmpa 3anype-
HOL YaCmMuHU miaa i HANPAMIEHA 6ePMUKAJLbHO 620~

py (puc. 27.4).

3’coBy€eMO, 41 3aBXKAMN Ha TiNo, 3aHypeHe e

B piguvHY, Aie apximegoBa cuna
IligBicumo mo amHaMoOMeTpa KaMiHenb Ha HUTILI. .
IumuaamomeTp moKaske Bary kKawminmda. IlizcraBmmo P
CKJISHKY 3 BOJOIO TaK, 11100 KaMiHelb OYB MOBHiCTIO
3aHypeHuii y Bony. Ilokas guHamMoMeTpa 3MEHIITUThH"
cs. 34aeThCs, II0 KaMiHeIlb «yTpPaTHUB» YAaCTUHY CBO-
€l Baru. Ane Hiakol empamu azu miJaa 8 piOuHi He
8i00ysaembvcsa: Bara NMepeposNnofiIAeThCA MiK ITiaBi- \ )
coM (HUTKOIO) i omopoio (pigzmuoio). HaBiTh AKIIO ap-
ximemoBa cmJa, IO Ji€ HA TiJo, € JOCTATHBLOIO, II[00
yTpuMaTu Iie Tijo, i miaBic He Oyme POSTATHYTHIA,
TO TiJIO BCe OAHO He IepedyBae B HEBArOMOCTi, ajiKe
BOHO THCHE Ha OIIOPy — pPigmHYy.

Tpeba 3asHaumTH: KOJHU TijIo IIJaBa€, HMOTO Bara
POBIIOAiIAETHCA HA BOAY, III0 OTOUYE BCIO IIOBEPXHIO
rista. Tomy mifg yac maaBaHHA BaM 3JAa€ThCA, IO BU
BTpaTugu Bary. Taki KoMdOpTHI yMOBH HiaATpPUMY-
BaHHS Ba’)XKOT0 TijJla 3yMOBUJIM Te, IO BHACJiIOK
eBOJIIOIiI HaliMacuBHIIIL icToTi Ha 3eMJIi MEIIKalTh
B oKeaHi (puc. 27.5).

Came apximemoBa cwuJa JomoMarae IIigHiMaTH
y Bomi BasKKi KameHi abo immri mpemmeru, amike
YacTUHA CUJIM TAMKIHHSA, IO Ai€ HA IIi Tija, 3piBHO-

Puc. 27.4. Touka npu-
KnafjaHHA Ta HanpAMOK
apximegoBoi cnnu

Puc. 27.5. Hanbinbua
TBapViHa Ha Hallin nnaHe-

Ti — KWT, Maca AKOro Moxe
BaDRyeTbCH Heé CHJIOIO HaIIIMX pyK, a BI/IIHTOBXyBaJIB' caraty 150 T, a LOBXWNHA —

HOIO CHJIOIO. 35m
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Do Ommak € BUIIAAKM, KOJH BOJa He MOIIOMATAE

+ OigHATU TijJIo, a HaBIaKu — 3aBaskae. Ile Tpa-

hi 5 b IJISEThCA, KOJU TiJO JEeKUTh Ha AHI W IIiJb-

HO [0 HBOTO IpuJjsarae. Boma He Moike moTpa-

T MUTHU IIil HUKHIO TOBEPXHIO Tijla i momomorTu

~ cBOIM THCKOM mimuaTm #oro. IIlo6 BimipBaTtu

ﬁmml" ﬁ‘mxy Tijo B.i,[( ;[Ha,- CJIL TOZOoJIaTHU CUJIY TAKIHHSI,

dAKa Oie Ha Tijo, a TAKOMX CHJY THCKY BOIU

Puc. 27.6. Ha Tino, sike WwinbHo Ha BEpPXHIO IIOBepxHIO Tijma (puc. 27.6). Cring
npunArae 4o AHa, apximeaoBa 3ayBaXKUTHU, 110 3a3HAUYEHEe ABUIIE MOKE IIPU-

cuna He aie. binbw Toro, Tino
[0JaTKOBO MPUTKCKAOTb 4O
[Ha Wwap pignHn Ta atmocdepa:
FTmcxy =pS’ Aep =paTM + pgh

3BECTHU I MO Tparemii: AKIIO HNiZBOAHUN YOBEH
OIIyCTUTHLCSA Ha IJIMHHUCTE JHO i BUTICHUTH i3-
mig cebe BOAY, CAMOTY:KKHU CILJIUBTU BiH He
3MOKe.

Yuumoca posB’AsyBaTu 3agaui

3apaua. CyuinbHuii ajgioMinieBuii O6pycok wmacooo 540 r moBHIiCTIO
3aHYPEeHUI y BOAY i He TOPKAEThCsS OHA Ta CTiHOK HOCYAUHIN. Bu3HauTe
apximMenoBy cuJiy, II0 i€ Ha OGPYCOK.
Ananis gizuunoi npobremu. s o0UUCIeHHA apXiMea0Boi CUJIM TOTPiOHO
3HATH T'yCTUHY BoAu Ta 06’eM Opycka. O6’em Opycka BH3HAUMMO 3a HOro Ma-

CoI0 Ta Ir'ycTuHO. I'yCTMHM BOAYM Ta aJIIOMiHiI0 Ai3HaeMOCh i3 TaOJIUIb I'YCTHUH
(c. 249).

Ilano: TIHowyx mamemamuyroi modei, po36's3aHHA.

m=540r=0,54 kr

3a saxoHoM Apximexa: F, . =p....8V5.

Pax =2700 R—Z 3 O3HAUeHHA I'yCTUHU:
M
m m
KI P =— = V6 S0
pBo,uI/I =1000 F aﬂ V6 Pax
H ITigcraBuMO Bupas s o6’emy OpyckKa y popMyIy
g = 10 ; Q o0 . _ pBO/I[Hgm
AJis PO3PaxyHKy apximezposoi cuim: F,  =—"——.
paJI
Snaumu: IlepeBipumMo ommHNIITIO, 3HAAEMO 3HAUEHHS IITyKa-
Fopx — ? HOI BeJIMYMHHU:
kr H
73 c—— KT
_ _M° KT — 1.
[ Fop |= o =H;
3
M
1000-10-0,54
=——— 2 =2 (H).
apx 2700 (H)
Bionosiow: Fapx=2 H.
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§ 27. BuwtoBxyBanbHa cuna B pignHax i rasax. 3akoH Apximeaa

Nig6buBaemo nigcymkun

Ha Tino, 1o mepedyBae B piguHi abo rasi, mie suirToBxyBajyibHa (apxime-
moBa) cuJa. IlprumHa ii TOABM B TOMY, IO TiAPOCTATUUYHI THCKU PiAMHN
abo rasy, gKi milOTH Ha BEPXHIO 1 HMMKHIO IIOBEPXHIi Tijla, € pisHHUMH.
3akoH Apximezna: Ha Tijo, 3aHypeHe B PiguHYy abo ras, Oi€ BHUIITOBXY-
BaJIbHA CUJIa, AKA HANpAMJIeHa BEPTUKAJLHO Bropy Ta JOPiBHIOE Basi piamHu

abo rasy B o0’emi 3aHypeHnoi yactuHu Tijaa: F,  =pgV,

KoHTponbHi 3annuTaHHA
1.

apx 3aH"*

Kyau manpsamiena cujia, gKa Oi€ 3 00Ky pigmHm abo rasy Ha TiJIo, IO

B Hux samypene? 2. IIlo € TPMUYMHOIO BUHUKHEHHSA BUIITOBXYBaJbHOI
cunu? 3. fIK 1e Ha3WBaAIOTHL BUINTOBXYBaJbHY cuiy? 4. Chopmy.tioiiTe
3akoH Apximena. 5. Yu BTpauae Bary Tijo, 3aHypeHe B piamHy abo ras?
Yomy? 6. ¥ AKMX BUOAJKaxX Ha Tijo, 3aHypeHe B PiAWHY, He i€ BUIITOB-
xyBaJabHa cuja? Yomy?

BnpaBa N2 27

1.

IlopiBHANTEe BUINTOBXYBaJbHI CHJIM, IO AilOTh HA CYIiJbHI KYJbKU
B TAKUX BUOAJKaX:

a) OOHAKOBIi 3a/i8HI KyJbKHU B ITOCYyAUHI 3 Bogomo (puc. 1);

0) ogHAKOBIi 3a/Ii3HI KyJIbKHU B IIOCYAUHAX i3 pidHOIO pigmHOIO (puc. 2);
B) pPisHi 3a po3MipoMm 3asisHi KyJabKM B HOCYAUHI 3 Bogom0 (puc. 3);

T') OIHAKOBI 3a PO3MipOM KYJIbKY 3 PiBHUX MaTepiajiB y HOCYAWHi 3 BO-
moio (puc. 4).

1106 BigipBaTUM TMiABOAHWY YOBEH BijJ TJIMHMCTOTO AHA, BOAOJIA3U IIPO-
KOIIYIOTH Iiff HUM TyHeJi. [[Jis 4oro BOHU 11e POOIAaTh?

CraneBa kyna o6’emom 400 cm?® 3aHypeHa B rac. BusHaure apximeoBy
CuJy, IO i€ Ha KYJIIO.

Ha xyuro, moBHicTIO 3aHYpEHY B PTYTh, Ai€ apximenosa cuia 136 H. Bu-
3HauTe 00’eM Ky.JIi.

AnominieBuii 6pycok macoio 2,7 KI' 4aCTKOBO 3aHypeHH# y Bomy. Ha
Opycok nie apximemosa cuiaa 2,5 H. fIxka uwacTtura Opycka 3amypeHa
y BOAY?

fAxum Oyme mokas IUHAMOMETPA, AKIIO0 HiABIiIlIeHWH 1O HHOTO TATap Ma-
coro 1,6 kri 06’emom 1000 cm® samypurn y Bogy?

Ao migsimenuit 1o AuHAMOMeTpPa OPYCOK 3aHYPIOIOTH Y BOLY, TO JU-
"HamoMeTp mokasye 34 H, axmio B rac — 38 H. Busnaure macy Ta ryctu-
HY OpycKa.

oJig || Boma || rac

Puc. 1 Puc. 2 Puc. 3 Puc. 4
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8. Yu miroTh HaA IMITYYHOMY CYOYTHUKY 3eMJi 3akoH Ilackana i 3akou Ap-
ximema?

9. Ha crameBomy Tpoci, »KOpPCTKicTh AKoro cramoButb 3 MH/M, piBHO-
MipHO mimHiMaoThH 31 AHA BoAoiIMHU 3aTOHYNy craTyio 06’emom 0,5 m3.
IToxu crarys OyJja mifg BOmOO, BULOBMKEHHS TPOCa JOPiBHIOBAJIO 3 MM.
Busuaure macy craryi. Omopom Boau 3HEXTYITE.

10. Opua 3 jereHp, ki icHyBaJu I1le 3a JKUTTA ApXiMmenma, po3IoBizae mpo
Mmoo, IO mepeayBaja BiIKPUTTIO 3aKOHY, AKUH i3 yacoM OyB HasBa-
HUH 3aKoHOM Apximena. CKOpHUCTABIINCH JONATKOBUMHU [ KepeaMu iH-
dopwmariii, 3’acyiiTe, 1110 Iie 3a JereHaA.

Yu MOKHA BBaYKaTH, 1110 BUPi0 BUTOTOBJIEHUI i3 YMCTOTO 30JI0TA, AKIIO
tioro Bara B moBiTpi mopisuioe 20 H, a y Bomgi — 18,7 H?

EKcnepmmeHTaane 3aBAaHHA

«Po0dsunrku-manuisnuyir. IligroryiiTe oOsamHaH-
HS: BHUCOKY IIPO30PY IIOCYAWHY, Tas30BaHY BO.LY,
Kinbka ponasuHoK. IIpoBemiTs Takuil mocain.

1. HanoBHIiTH MOCYAMHY I'a30BaHOIO BOJOIO.

2. KunbTe poasvHKHU y BoAy (OUB. PUCYHOK).

3. CmocrepiraiiTe 3a pomsuHKaMu Ta OyJbOaIika-
MU Ha IXHi#l MOBEpXHi.

IITo BimbyBaeTbcs 3 poasuHKaMu? SIK 3MiHIOIOTH-
cd KiabKicTs i posmipu Oyabbarmrok? Awi cuam mi-
I0Th Ha PoASMHKN? YoMy POA3SUHKU PyXaloThbCA?

§ 28. YMOBU NMJIABAHHA TN

Y nobyTi ANA NpUroTyBaHHA PO34MHY COMi MEBHOI FYCTUHN
rOCMOAMHI  KOPUCTYIOTbCA TakuM  MPUAOMOM. BoHwm
3aHYpPIOIOTb Y PO3YMH CMpe ANLe: AKLO NYCTUHA PO3YNHY
3amana, TO Ahlue TOHe, AKWO AOCTaTHA — CrUIMBAE.
Tak camo nig yac KoHcepBaLii BU3HayalTb i FyCTUHY
uykposoro cupony. CborofHi BU Ai3HaeTeCb, KOAU Tino
NniaBa€ B PiQUHI um rasi, KOnu CnaMBaE i KONu TOHe.

i n O6rpyHTOByEMO YMOBU NaBaHHA Tin

Bu, 3BicHO, MOKeTe HaBeCTH CKiJIbKM 3aBrOJHO ITPUKJIAMIB IJaBaHHSA
tis. IlmaBaroTh, Kopabii Ta 4YOBHHU, AepeB’saHi irpalllku # IOBITPSAHI KYJIbKH,
mjaaBaloTh pubu, menb(inm, iHmri icrotm. A Big 4Yoro sajiedKuTh 3OaTHICTH
Tijia maaBaTu?

IIpoBegemo mociin. BisbmMeMo HeBeJMKY HMOCYAMHY 3 BOIOIO Ta HeKiJgbKa
KYJIbOK, BUTOTOBJIEHUX i3 pisHmMX Marepiaisis. Bymemo 1o uepsi saHyproBaTu
Tijla y Bomy, a MOTiM BigmyckaTu ix 6e3 mouaTKoBOI IIBUAKOCTI. Jlaii 3amex-
HO Bim rycTuHU Tijla MOMKJIUWBI pisHi BapiaHTHU (IMB. TaOJIUIIO).
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§ 28. YMOBM nnaBaHHA Tin

IlnaBanHA IlraBarHa HaA
3aHypeHHA . . CrnnauBaHHA ..
BCEpPeNVHI piguHu MOBEPXHI PiauHNT
F apx
FTSDK
FTﬂm>Fapx =Fapx
Pr > ppif_[

Kawminp ToHe
y BOZi

Puba miasae
Yy BOAi Ha meBHil
TInOuHi

IligBomHMIT YOBEeH
nigHiMaeTbCa
3 BEeJINKOI TVIMOMHU

Jlebige mmiaBae
Ha IIOBEpXHi
BOOU

Bapianm 1. 3anypenns. Tijno mouynHae TOHYTH i BPeIITi OMyCKaeThCA HaA
IHO ToCcyAuHU. 3’ICYyEMO, UOMY Ie BimbyBaeThbcsi. Ha Tiso mitoTh aBi cuuim:

1) cuna taxinna F ., =m,g=p,V,. g (ockinpku m,=p,V, ), HaIpAMJIeHa
BEPTUKAJIbHO BHUS;

2) BUIIITOBXYBAJILHA CHJIA Fapx = PpmgVT , HaIIpsMJIeHa BEePTUKAJBLHO Bropy.

Timo saHyproeThcs, a Ile O3Hauae, IO CUJa, HaOpsSMJIeHa BHU3, € 0ijb-
II1010:

Fpne > Fopx -

TAX

Ockinbrn F. =p, V.8, a F,,, =p,i,8V., 10 p,V,8>p,8V, - icasa cko-
poueHHsa Ha gV, maemo:

P > ppi,u

Tino ToHe B pianHi abo rasi, AKWO rycTrHa Tina € 6iNblWOo 3a rYCTUHY PigUHN

abo rasy.

Bapianm 2. IlnaBanus Bcepemuni pimunu. Tino me ToHe i He cmimBae,
a 3aJIUINAETHCA MJIaBaTHU B TOBIII PiAwWHN.
9 Cnopo0OyiiTe moBecTH, IO B IIbOMY BUIIQAKY I'yCTHMHA Tija AOPiBHIOE T'ycC-
(] . .

TUHI piguHT:

p'p = ppi,u;
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Poszgin 3. B3AEMOLIA TU1. CUNA. YactuHa I

3aHYPIOETBCA  Fog.

Puc. 28.1. 3miHIol0UM 06'em NnaBasnb-
HOro Mixypa, pnba Mmoxe 3aHyptoBa-
TUCS, CNANBATK, NJ1IaBaTU BCEPEAUNHI
pianHn

Puc. 28.2. Montock HayTunyc nnaBae
3aBAAKY 34aTHOCTI 3MiHIOBaTN 06'eM
BHYTPILLUHIX MOPOXXHWH Yy CBOEMY
OpraHi3mi

Puc. 28.3. MNoBiTpsiHa 06010HKa
Ha YepeBL|i JO3BOJIAE BOAAHOMY
naByKOBI NiAHIMATACA 3 TMNOVHN
Ha NoBepPXHIo

182

Tino nnaBae B TOBLYi pignHN abo rasy, AKLO
rycTUHa Tina JOPIBHIOE TYCTWHI pigvHM abo
rasy.

Bapiaum 3. CnauBanua. Tino moumuae
CILJIMBATHU 1 BPEINTi 3yNUHSETHCA Ha IIOBEPX-
Hi piAvHU, 3aHYPUBIIINUCH ¥ PiINHY YaCTKOBO.

3po3ymiago, IO IOKMW TiJIO CIJIMBae, ap-
xiMemoBa cuja € OiJIBIIIOI0 3a CHUJIY TIKiHHS:

Frowe <Fapx = P28V <ppi&V,, abo:

TSAXK T?

Pr < ppi}I

Ilicaa Toro AK Tijlo 3yOMHUTHCA HaA TO-
BepxHi pigmHM, apximegoBa cuja i cuia Ta-
JKiHHsg OyayTh 3piBHOBAKEHi:

mec = Fapx °

Tino cnnuBae B pignHi um rasi abo nnaBae Ha
NOBEPXHi PiANHN, AKWO ryCcTUHA Tifla € MeH-
LIOIO, HiXK FYCTMHA PignHU abo rasy.

E CnocTtepiraemo nnaBaHHA Tin y XKuUBI
npupogai
Tima MemikaHIiB MOpPiB i pivoK MicTATH
Y CBOEMY cKJanai 6arato BOAM, TOMY IXHSA
cepenHaA rycTuHa OJU3bKa A0 I'YCTUHU BOIU.
IITo6 BimbHO pyxaTHCsa B PiAWHi, BOHU MAalOTh
«KepyBaTU» CepemHbOI0 I'YCTUHOIO CBOT'O TiJa.
Jida mboro BOAHI MeNTIKaHII BUKOPUCTOBY-
IOTh pisHi «mputiomu». HaBememo nmpukaamu.

Y pub i3 mraBaJbHUM MiXypoM TakKe Ke-
pyBaHHA BimOyBaeThbcsA 3a PaXYHOK 3MiHU
00’emy mixypa (puc. 28.1).

Mostock wHaytuayc (puc. 28.2), aAKuUi
JKBE B TPOIIIYHUX MODPAX, MOKE IIBUIKO
CILIVBATHU i 3HOBY OIYCKATHUCA HaA HO 3aB[A-
KU TOMY, II[0 3JaTHUN 3MiHIOBAaTH 00’€M BHYT-
PiIIHIX IIOPOKHUH Yy CBOEMY OpraHismi (mo-
JIIOCK KVMBe B 3aKPYyUeHill CcIipaJsijaio MYIILIi).

Ilomupenuit y €Bpomi BOAAHUNA ITaBYK
(puc. 28.3) Hece i3 €000 B TVIMOWMHY IIOBi-
TPAHY OOOJIOHKY Ha YepeBIli — caMe BOHA
Iae oMy 3allac IIJIaBYYOCTi W Joromarae mo-
BEPHYTHUCA HA ITOBEPXHIO.
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§ 28. YMOBM nnaBaHHA Tin

Yuumocsa po3B’sAsyBatv 3apadi

3apaua. Yu Oyme mimaBaTu y BOAI MigHA KyJas macoio 445 r, ycepenuui
AKol € moposkHUHA 00’eMoM 450 cm3?

Ananiz gizuunoi npobaemu. lllo6 BuUBHAUNUTU, AK TOBOOUTUMETHCA KYJIA

y BOZi, IIOTPiOHO T'YCTHUHY KYJIi (nym) MOPiBHATH 3 I'YCTHUHOIO BOAU (pBO/m) .

Hna o0umcjeHHA CcepefHbOi TYCTHHM KyJai caig BusHauuTwm il
00’em Ta macy. Maca moBiTps B KyJIi € He3HAUHOIO IIOPiBHAHO 3 MACOI0 Mifi,
TOMY My =My O0’€M Kyl cKIagaersesa 3 06’eMy MifHOL obosoHKU Vi ¢
Ta 00’eMy IIOPOKHUHUI VnopomH. O0’em MigHOI OOOJIOHKKM MOYKHA BU3HAYUNTIU,
3HAIOUM Macy Ta I'YCTUHY Mifi.

IIpo rycturu mizi Ta Bogu gisHaeMoch i3 Tabauilh rycTuH (c. 249).
3amauy AOIiJbHO PO3B’SI3yBaTH B IMOAAHUX OJUHUIIAX.

Hano: Iowyx mamemamuyrol modeni, po3e's3aHHA. 3a O3HA-
m .
m...=-m . = . _ Kyl
mizi Ky YEHHAM IYCTUHH: Py = = .
=445 r g
m._ ..
P e — _ M1l
VHOpODKH =450 CM3 O6’em KyJI: VRyJIi - VMi,Z[i + Vnopo;{m » A€ migi —
migi
r 00’eM MigHOI 00OJIOHKH.
pMil[i = 8’9 3
oM T V. =y
- aKUM 4UHOM, Vi ;= HoposKH *
pBO = ]_ pMi/I[i
au 3 , .
cM Posp’ssixemo 3amauy 1mo gidx.
» 1. Busmaunmo ob6’em Ky.Ii:
Sunaimu: 445
. — ? __ meor 3 _ 3 3 _ 3
Pryi 7 Viym = . +450cm”® =50cm” +450 cm” =500 cm”.
8,9 —
CM

2. 3uatoum 06’eM i Macy KyJIi, BUSBHAUMMO ii cepegHI0 I'yCTUHY:

445 T
o =—=0,89 7

500 cm® cM

AHani3 pesysrvmamy: TYCTAHA KyJIi MeHIIA BiJf T'yCTHHU BOJAU, TOMY
KyJd Oyzme myaBaTy Ha IIOBEPXHi Bomw.

Biodnogidv: Tak, Kyas Oyae mjiaBaTu Ha IIOBEPXHi BOAU.

NigbuBaemo nigcymkun

Timo ToHe B pigmuHi ab6o rasi, AKIO I'ycTuHA Tija € OiJbIIOI 3a T'yCTH-

HY pigmHH abo rasy (pT >ppm). Timo mnaBae B ToBIIi pigmum abo rasy,
AKIIO T'YCTHHA TijIa OOPiBHIOE T'yCTHUHI pigmHM abo rasy (pszpm . Timo
cIyiMBae B pimmui Ta rasi abo miaaBae Ha MOBEPXHI PiAWHU, SKIIO I'yCTUHA
Tijla € MEHIIIOI0 3a I'YCTUHY piamHm abo rasy (pT <ppm).
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10.
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KOHTpOsbHI 3anuTaHHA

1. 3a K0l yMOBH Tiji0o TOHyTHMeE B PiguHi abo rasi? HasexmiTe npuxjamgu.
2. fAky yMoOBY mOTpPiOHO BUKOHATH, II[00 TiJIO IJIaBaJjO B TOBIII pigmHM abo
rasy? HaseniTh nmpukgaau takux Tija. 3. ChopmyioiTe yMOBY CIIJIMBAHHSA
Tijla B piguHi a6o rasi. HaBemits nmpukaagu. 4. 3a SK0i yMOBH TiJIO IIja-
BaTUMe Ha IoBepxHi pigmau? 5. [as voro i AK MeIrKaHIli MOpiB i piuok
3MiHIOIOTH BJIACHY T'YCTUHY?

Bnpasa N2 28

1.

2.

Yu Oyzae cyHiJbHUIN CBUHIIEBUII OPYCOK ILIa-
BaTu B PTyTi? y BoAi? B 01ii?

PogramryiiTe KyabKu, 300paskeHi ma puc. 1,
V MOPAAKY 301IbIITeHHA I'YCTUHU.

Yu Oyme Opycox macoro 120 r i ob6’emom
150 cm?® nnaBatu y Bogi?

3a puc. 2 MOACHITH, AK IiIBOIHUIN YOBEH
3MIMCHIOE B3aHYPEeHHA Ta IAHATTA HaA II0-
BEPXHIO.

Tinmo nmiaBae B raci, ITIOBHICTIO 3aHYPUBIINUCH.
Busnaure macy Tina, AKImMo ifioro o6’em cra-
HOBUTL 250 cMm?.

Y mocynunHy HaJIWJIU TPU PiAWHU, AKi He 3Mi-
HIyIOTHCA, — PTYTh, BOAY, rac (puc. 3). Ilotim
Yy TIOCYAWHY ONMYCTUJIUN TPU KYJIbKHU: CTAJIEBY,
miHOMJIACTOBY Ta Ay0OBY. SIK posTarmryBaincsa
mapu piguH y nmocyauui? Busmnaute, me AKa
KyJabKa. BigmoBigi mosacHITE.

Busnaure 06’eM 3aHypeHOI y BOAY YACTHUHU
mamuHu-amMmdioii Ta Macy MaImHM, SKITO HA
Heil mie apximenoBa cua 140 xH.

Crkaamites 3amady, o0epHeHy OO0 3amadi, pos-
rIaHyTOI B maparpadi, Ta po3s’sKiTh ii.
YcTaHOBITHL BiATIOBIAHICTE MiK TI'yCTHHOIO
Tija, AKe IJIaBa€ y BOMi, 1 YaCTMHOIO I[HOTO
Tina, 110 mepebyBae HaJ MTOBEPXHEIO BOAU.

A p, =400 xr/m3 10
B p,=600 r/m3 20,1
B p,=900 xr/m? 304
I' p,=1000 xr/m3 40,6
50,9

Puc. 2

1Q
2Q

Puc. 3

Ilpunang ngna BuMipioBaHHA I'YCTUHU PiAUH HA3UBAETHCA APEOMEMPOM.
CropucTaBIINCh JOAATKOBUMU JKepeaamMu iHdgopmaliii, gisHaiiTech Ipo
OymOBY apeoMeTpa Ta MPUHIIKI Horo mii. HamumriTe iHCTpyKIlifo, K KO-

PUCTYBaTUCh apEOMETPOM.
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JNlabopaTopHa poboTta N2 10

11. 3amoBHIiITL Tabauio. BeakaiiTe, 10 B KOKHOMY BUIIAAKY TiJIO ITOBHI-
CTIO 3aHypeHe B PiAuHY.

DisnunHi BenuunHU dopmyin
ace | oven | ryerama | Tyoraen | AP | A5n pospyis
Tijta Tina TL1a [DLTEEH Gl BEJINUNH
20 kr | 0,008 ™3 1000 xr/m3

4000 xr/m® | 900 xr/m3 180 H
100 r 0,4 r/cm3 2 H

EkcnepyiMmeHTanbHe 3aBAaHHA

«Kapmesiancvruii 6odonas». 3pobity Gisuwuny irparr-

Ky, imero Akol mpuayMmaB (paHIy3bKUM BueHUil Pene [[e-
Kapm. Y ILJIaCTUKOBY OaHKY, dKa IIiJIPHO 3aKPUBAETHCS
KPUIIIKOIO, HAJUNTE BOAY i IIOMICTITH TyAW OTBOPOM [IO-
HI3Y HEBEeJUKY MEeH3YPKY (a00 MaJIeHbKY CKJIAHKY 3-IIi1
JIiKiB), YaCTKOBO 3aIIOBHEHY BOMOI0 (AWB. PUCYHOK). Bomu
B MEH3YPI[i Mae OyTU CTiIbKU, IIT00 MEH3YpKa JeIb ITiTHi-
MaJiacAa HaJ mmoBepxHeio Boau B OaHiii. IIlinpHO 3akpuiiTe
0aHKY i HaTucHiITHL Ha ii 6iuHi cTimkwu. IIpocraigkyiiTe 3a
TIOBEIiHKOI0 MeH3YpKHU. [losCHITH [if0 IIBOTO IIPUCTPOIO.

[ NABOPATOPHA POBOTA Ne 10

Tema. 3'AacyBaHHA yMOB NiaBaHHA TiN.

Merta: JocnigHM LWAAXOM BU3HAUMTW, 3a AKMX YMOB TiflO NSiaBa€ Ha MOBEPXHi PianHY;
nnaBa€ BcepeanHi pianHY; 3a AKUX YMOB TifIO TOHE B PiAVHI.

O6nagHaHHA: NpobipKa (abo HeBenmKa CKMsAHKa 3-Nig NikiB) 3 KOPKOM; HUTKa (abo apo-
TUHKA) 3aBAOBXKM 20-25 CM; MOCYAMHA i3 CyXMM MiCKOM; BUMIpIOBaNbHUI LAIHAP,
[0 NOMIOBMHW HAaNoBHEHNI BOAOI0; Tepe3n 3 BarkkaMu; NanepoBi CepBeTKM.

BKA3IBKM O POBOTU

n MiarotoBKa A0 eKcnepuMeHTy

1. Ilepen TuM AK BUKOHYBaTH PO0O0TYy, MepeKOHAMWTeCs, IO BU 3HAETE
BiAmoOBigi Ha Taki sanmuMTaHHI.
1) Axi cuau giroTs Ha Tijgo, 3aHypeHe B PiguHYy?
2) 3a aKoi (popMyJIOI0 BU3HAUAIOTH CUJIY TKiHHSA?
3) 3a AKoio (HOPMYJIO BU3HAUAIOTH apxXiMemoBy CHUJIy?
4) 3a axoio (GopMyJIO BM3HAUAIOTH CEPENHI0 I'YCTHUHY Tijma?
2. BusHaure mMiHy MOAiJKM IIKAJW BUMipIOBAJLHOTO IMUJIiHApPA.
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3. 3akpimiTe TpPobipKy HA HUTII Tak, 100, TPUMAIOUYMN 32 HUTKY, MOK-
Ha OyJ0 3aHYpPUTH IIPOOIpKY V BUMipIOBaJbHMHN IUJIIHIP, a IOTiM
BUTATrTHU 11.

4. 3rajgaiiTe mpaBuJa PoOOTH 3 Tepe3aMU Ta IMiATOTYiTe Tepes3u I0 Po-
6oTm.

EkcnepuimeHT
Cysopo dompumyitmecsv incmpykuyii 3 6eanexu (0us. Qopsay niOpyLHUKQ).

PesyabpTaTu BUMipioBaHb Bifjpasy 3aHOCHTE OO TaOJIMII.

Oocnip 1. 3’AcyBaHHSA yMOB, 3a SIKUX TiJIO TOHE B PiAuHIi.

1)
2)
3)

4)

o)
6)

Buwmipaiite 06’em Bogu V,; y BUMipioBaJbHOMY HUIiHAPI.

HamosuiTh mpobipky mickom. 3axpuiiTe KOPOK.

OnycriTh MPOOIPKY Y BUMIipIOBAJIbHUN ITUJIIHAP. Y pe3yabTaTi Bamimx
nIifi mpobipka Mae OMMHUTUCA HA THi.

Buwmipatite o6’em V, Boam i mpobipku; BusHauTe 00’€M IIPOOipKu:
VH - VZ _.Vl ’ . . ey

Butaruite npobipKy, IpoTpiTh ii cepBeTKOIO.

ITokynazmiTs TPoGipKYy Ha Tepesw Ta BUMipsAiiTe ii Macy 3 TOYHICTIO IO
0,5 r.

Docnip 2. 3’sicyBaHHA YMOB, 34 AKMUX TiJIO IIJIaBa€ BCepeaWHI PiaAuMHMN.

1)

2)

Bigcumaroun micok i3 mpobipKu, AOMOMKITBCA TOro, m00 mTpodipka
BLJIBHO IIJIaBaJjia BCepeAuHi piAuHU.
IToBTOpiTH Aii, ommcaHi B mmo. 5—6 gocaimy 1.

Hocnig 3. 3’AcyBaHHS yYMOB, 3a SKHUX TiJO IIJIABA€ Ha TIOBEPXHi piguHMN.

1) Bizcunre 3 mpobipku e JeAKy KiabKicTh micky. IlepexoHaiiTecs, 1o
IicJIsi IOBHOTO 3aHYPEHHA NPOOIpKU 3 MiCKOM y PiAUHY BOHA CILJIUBAE
Ha TMOBEPXHIO PiIWHU.
2) IlosTopirs mii, ommcaui B mmm. 5—6 mocuigy 1.

O6’em - T'yctuna
> Q =
1 2 o B | 8 o S
= 8, = = = B
3 8 A S 2 =g
) o O m o o R ®BH ® B =E-N
R ES 2% | B %N.mmpgﬁpg B a 2=
(o = © S 6 | 2 % S g = jun - V o O
qu .E[.:;';' -Hs‘ S = %E 2 H - i 5

2 (=]

S| = - B '8 c&a|fd gl = g

= ~ = 2,

2 E]
1 Py Pp Timo ToHe

Timo niaBae
2 Py Py | BCEPERHHI
piguHI
3 Timo
Pu Pp | cnmsae
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§ 29. CygHOMNNaBCTBO Ta MOBITPOMNIaBaHHA

u OnpauloBaHHA pes3ynbTaTiB eKCnepuMeHTy
1. A KOKHOrO AOCIimy:

1) BUKOHAMTe CcXeMaTHUUHe KpeCJIEeHHA, Ha AKOMY 3a3HaduTe CHuJIHn,

10 Aif0OTh Ha IIPOOIPKY;

2) BU3HAUTE CepelHI0 I'YCTUHY IIPOOIPKMU 3 MiCKOM.
2. 3aneciTh A0 TAOJUII pPe3yabTATH O0UMCIEHDb, 3aKiHUITL i1 3aIIOBHEHHS.

n AHanis ekcnepyumeHTy Ta loro pesynbraTiB

IIpoanasisyBsaBiiiu pesyabTaTH, 3p00iTh BUCHOBOK, ¥ AKOMY 3a3HAauTe,
3a aKoi ymoBu: 1) Tijo ToHe B pimmHi; 2) TiJo ITaBae BCepemMHi piguHU;

3) Tijio miIaBae Ha MOBEPXHi pimgmHM.

+ TBopqe 3aBAaHHA

3amnpornoHyiiTe ABa CIOCOOM BU3HAUYEHHS CEPEAHBOI TI'YCTHUHU SRITA.

3anuIlriTh MJIaH MPOBENeHHA KOXKHOTO ITOCJimy.

§ 29. CYAHOIUJIABCTBO TA NMOBITPOIMJIABAHHA

CraneBuin 6pycoK y Bofi TOHe, NpoTe CTanesi cyaHa nna-
BaloTb. HennoHoBa TKaHMHa Naja€ B MOBITPi, a NOBITPA-
Hi Kyni, BUTOTOBJIEHI i3 L€l TKaHVHW, 30iNMaloTbCA Bropy
i migHiMaloTb roHgonu 3 Mmacaxupamu. Yomy K ctanesi
CyAHa nnasaloTb y BOAI, a MOBITPAHI Kyni Ha3MBaloTb ana-
patamu, Wwo neruwi 3a nosiTpA? OTpumaTn BigNOBIAI Ha Ui
3anMTaHHA BaM AOMOMOXYTb 3HaHHA NMPO OCHOBU CyLHO-
NniaBCTBa Ta NOBITPOMNIABaHHA.

3’acoByeMO, YOMY NNIaBalOTb CyAHa

Ha mepmiuit morysng, craadb He € TPUAATHOIO
IJis BUTOTOBJIEHHS IIJIABYUYOTrO 3aco0y: I'yCTHHA CTa-
Ji mabaraTo 0iJbIlla Bif I'yCTUHU BOAM, TOMY CTaJie-
Ba ILJIACTUHKA V BOAL TOoHe. AJie AKIINO 3 IJIACTHUH-
KM 3pOOUTH YOBHUK 1 ITOKJIACTH HOTO HA ITOBEPXHIO
Boau, BiH miaBatume (puc. 29.1). Yomy?

Piu y Tim, 1o saHypeHa uacTMHA YOBHHUKA
BUTIiCHsSI€ BOAM OOCTATHBLO, 1100 apxXimemoBa cuja
3piBHOBaKMJIA CUJIY TSXKIHHA, AKa Oi€ HA YOBHUK.
Immumu cioBamMu, cepefHsa TI'yCTHMHA YOBHUKA 3a
PaxyHOK IOBiTps BcepearHi HHOTO HabaraTo MeH-
mia Bijg ryctuHu Bogu. ToMy YOBHUK ILJIaBa€ Ha II0-
BePXHi BOAM, JUIIE TPOXU 3aHYPIOIOUNCH.

CaMme 115 BJIACTHUBICTH JIEJKUTH B OCHOBI KOH-
CTPYKIIiI BCixX cyzeH.

Puc. 29.1. CraneBa nnacTuHKa
TOHE, a BUrOTOBJIEHUN 3 Hel
YOBHVIK MnaBae
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TakuM YUHOM, cepedHs zycmuHa cylen HabAzamo MeHWa 34 2YCMuHy
600u, momy cyoHa naaéarwmsv HA ii N06epxXHi, 3aHYPIIUUCL HA 8i0HOCHO He-
8eJUKY YACMURY 8020 00°€MmY.

E 3’ACOBYEMO XapaKTepuCTUKN CyAeH

Kosmu HOBe cyaHO cIycKaioTh HA BOIY, BOHO
rnmounHae samyproBatucsa B Hei. HuxHa uacrtu-
Ha CyJHA HOYMHAE BUTICHATH BOXAY, YHACJiJOK
YOro BUHUKAE apxiMemoBa cuja. Kouau apxime-
JIOBa CHJIA 3PiBHOBAMKYE CUJIY TAKIHHS, IO Ii€
Ha CYJHO, BOHO IIepecTae 3aHypPIOBATUCH.
Tanbuny, Ha AKY 3aHYPIOETHCA CYLHO, HA3U-
BaIoThb ocadkow. Ocadka cyoHa 3MIHIOEMbCS 3a-
JLeAHCHO 810 HaB8anmMaddcenHs cyona ma 6i0 mozo,
8 piukosiil uu Mmopcvkiil 600i 60HO nepedysac.
3po3yMijio, IO CYOHO He MOMCHA NnepesaHma-

Puc. 29.2. Kopnyc cyaeH dap- Hyeamu.

6yl0Tb y 1Ba KONTbOPW. 3a3Buyal Jlinia Ha Kopiryci cymgHa, IO MO3HAYA€E HOro

Kopnyc nodpapboBaHUi Tak, Wo MaKCHUMAaJIbHO JOITYCTUMY OCaaKy, 3a AKOI CYIHO

BULLE Bif BaTePAiHil BiH YOPHUI MoO:Ke Oe3IIeUHO IJIaBaTH, HA3UBAEThCA 8amep.ii-

abo 6inui, a Hwkue — BIANOBIA-  pjecso (pue. 29.2). Komu cynHO IOBHICTIO HABAH-

HO HEPBOHMIA 360 YOPHMIA, TajkeHe, TO BOHO BaHypeHe y BOLY BPiBeHb i3
BaTepJIiHi€TO.

Bara Boaw, AIKy BUTICHAE CyHO, 3aHypeHe O BaTepsiHii, TOOTO apxiMenoBa cuia,
WO Ai€ Ha MOBHICTIO HaBaHTa)eHe CyfHO, Ha3MBAETbCA MOBHOI BOAOTOHHAMHI-
CTIO CyAiHa.

Haramaemo: ocKijbKM HaBaHTasKeHe CYAHO IIJIABA€ HA IIOBEPXHI BOAM, TO
apximezmoBa cmJja, AKa i€ Ha HbOTO, 3a 3HAUEHHSM JOPiBHIOE CUJII TAKIiHHS,
10 Ji€ Ha CYAHO 3 BaHTaKeM:

Fapx = FTmK = (mcy,uHa + mBaHT )g *

Haii6inpmri cynua — Tankepu aJasd HAQTU — MalOTh BOOJOTOHHAMKHICTE 0
5 v kKH, TobTo ixusa maca 3 BauTtaskem carae 500 000 T. fximo 3 moBHOI BO-
JOTOHHAMKHOCTI BUKJIIOUUTU BAry CaMoOT'0 CYAHA, TO OTPUMAEMO MAKCUMAJLL-
HY 8azy 8anmaixcy, AKUil moixce 83amu Ha 6opm ye cyoHo, TOOTO BUBHAUUMO
saHmaxicHicms cyoHa.

BaHTa)KHicTb cyfiHa — MaKCMMasibHa Bara BaHTaxKy, AKNA CyAHO MOXe B3ATU Ha
60pT, — Le pPi3HMLA MiXK BOJOTOHHAXKHICTIO CyAHA Ta MOro Baroto.

YKpainma — MoOpchbKa Jep:kaBa. ¥ KpaiHi € MOpCbKUil i piukoBuil (JoT,
a TaKOoXK IIOPTH, IIT0 MAIOTh BeJimKe eKOHOoMiuHe sHaueHHs: Omeca, BepasaHChbK
Ta iHIIi; TpaITolTh CyAHOOYAiBHI Ta cymHOpeMoHTHiI 3aBogu (y Mukosaesi,
Kuesi, Xepconi, Ogeci Toirio).
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§ 29. CygHOMNNaBCTBO Ta MOBITPOMNAaBaHHA

LisHaemocs, AK 3pincHUNaca Mpia nAuHN nitatn

Jlionu B)Ke HaBHO BUKOPMCTOBYIOTH IOBITpAHI Kyii (aepocraTu), II10
3IiIMAIOTHCA 3aBASAKU B3aIlIOBHEHHIO iXHBLOI OOOJOHKM TapAYMM HOBITPAM
abo JIeTKUM Tas3oM.

Ha moBiTpAHy KyJsio B mOBiTpi mie BUINTOBXyBaJibHA cuya. Cepedns zyc-
MUHA NO8iMPAHOL KYJi MeHuLa 8i0 2YCMUHU NOBIMPS, MOMY BUULMOBXYBALb-
Ha cuJaa 6iavuia 3a cuay MANIHHA | KYas niOHimaemoscs.

PisHMUA MiXK BULWITOBXYBANbHOK (apXiMefoBO) CUIIOK i CMNOK TAXKIHHA CTaHO-
BUTb MiAHIMaNbHy cuny MoBITPAHOI Kyri.

3apas moBiTPAHI KyJi BUKOPUCTOBYIOTH IJIs
METeOPOJIOTIUHUX Ta iHIIWX IOCJHiIKeHb, 3Ma-
raHb, IIepeBe3eHb IIacaKUpPiB, TYPUCTUUYHUX
i misHABaJBHUX ITOJIOPOKEN.

IToBiTpaui Kyii, HamoBHEHi JIETKUM ras3oM
(mepeBa:kHO TeJi€M), Ha3WUBAIOTH UWLAPJbEPAMU.
OcranuimM yacoMm HaOyJu MOMIMPEHHA MOBITPAHIL
KyJIi, HAaIOBHEHI rapA4YuM IIOBiTPAM, — cydYacHi
moHzonb@’epu (puc. 29.3). Bucorky Temmeparypy
TIOBITPA BCepeAVHI KyJi HiATPUMYIOTH Ta30Bi
HaJbHUKW, BCTAHOBJIEHI B TOPJIOBMHI ITOBITPS-

Puc. 29.3. MoBiTpaAHi Kyni, AKi
HOI KyJIi. 3[iIMaloTbCA 3aBAAKM 3aM0B-

OCKiJIBKH I'yCTHHA IOBITPSA 3 BUCOTOIO 3MEH-  HeHHI0 060IOHKM rapaYnm
MIyeThbCA, MOBITPAHI KyJi HE MOXKYTb IIIJHATHU-  MNOBITPAM, i 3apa3 Ha3nBaloTb
cA Ha AKY 3aBTOLHO BHUCOTY. MOHronbg'epamut (Ha yecTb 6pa-

Iosimpani xyni nidnimaromvcs minvky do  TiB MoHronbd'e s Opanuii, Aki
miel sucomu, 0e zycmuna nogimps 00PiBHIOE ce- y XVl c. 3pobum wiit Buraxin)
Peoriil eycmuHni Kyai 3 6AaHMANHCEM.

Yuumocsa po3B’asyBatv 3apadi

3apaua 1. Y piukoBomy mopTy cyaHO B3sgo Ha 6opt 100 T BaHTaKYy,
yepes IO ocamka cymHa 36igpmmuiaacsa Ha 0,2 M i gocsaria MaKcHMAaJbHO
momyctumoi. SIKo0 € IIoIa Iepepisy cyaHa Ha piBHI BaTepJriHii?

Ananiz @isuunoi npoosemu. Komn Ha CygHO TOMICTHUJIM BaHTaK, BOHO
301JIBIINJIO OCAAKY i JOZATKOBO BUTICHMJIO HeBHHII 00’eM Bomau. Bimmomif-
HO 10 3aKoHy ApximMena, Bara BaHTa’)Ky HOPiBHIOE Basi BUTiCHEHOI BOAU:
PBaHT = PBHT. BOAM °

VHacaimok 30iabllleHHS ocagku cyaHa Juite Ha 20 cM IJoIa mepepisy
cynHa Ha PiBHI moBepxHi BoaM 3MiHMJIACSA HE3HAYHO, TOMY 00’€M JOZATKOBO
BuTicHEeHOI Bogu nopisuioe V.. ..., =hS, ne h — 30inbiueHHs ocanku; S —
TJIOIIA IIepepisy cyaHa Ha piBHI BaTep iHii, OCKiJIbKU CYZHO MOCATJIO MaKCHU-
MaJIbHOI OCagKU.

Ilopr piukoBwmii, Tomy ryctuHa Bogu nopiBHIOE 1000 Kr/m3.

3agauy ciaig posp’sisyBatu B ogumHHIAX CI.
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Tano: Howyx mamemamuuroi modeni, po36'sa3aHHA.
m =100T= 1. BusHaummo Macy AOJaTKOBO BUTICHEHOI BOAW.
BaHT .
—100 000 kT 3a saxkoHoM Apximena: P,,.. =P, som-
h — 0 2 M PBaHT = mBaHTg’ a PBI/IT.BO,Z[I/I = mBI/IT.BO,Z[I/Ig’ TOMy
- bl
e My somn = Mpanr = 100000 r.
Promn = 1000 —- 2. BusHaunMo 06’eM HOTATKOBO BUTICHEHOI BOIW:
ot m 100 000 kr
_ BUT. BOOU _ _ 3
VBI/IT.BO/II/I - - - =100Mm°.
Snaiimu: P 1000 —-
. M
S —7? 3. Ilmomy S mepepisy cymHa Ha piBHI BaTepJimii Bu-
3HAYMMO Yepes3 00’eM BUTICHEHOI BOMII:
VBPIT. BOAY 100 M3 9
VBHT.Bonu =hS = S= = =500 m=.
h 0,2m

Bionosidv: S=500 m2.

2 Mu posB’sazaau 3amauy 1 mo miax. Posp’sikiTh Ty camy 3ajauy B 3araJb-
HOMY BUTJIAAL (OTpUMAaiiTe 3arajJbHy (DOPMYJY, IEPEBipTE OMMHUITIO, 3HAT-
IiTh YMCJIOBE 3HAUEHHS IMTyKaHOI BeJIUUUHN).

3apaua 2. O6’em noBiTpaHOI Kyuai gopisHioe 400 m3. Kyna mararye Tpoc,
AKUM OpPUKpimIeHa no mpuuaiy, i3 cumoo 800 H. Iliciaa 3BiimbHeHHS Tpoca
KyJIs 3MOIVIa HMigHATHCA Ha IeBHY BUCOTY. SIKOIO € Ir'ycTMHA MOBIiTpA HaA Iil
BHUCOTi, SAKINO I'yCTHMHA IOBITpA HABKOJO IIPUYaJy CTAHOBUTH 1,3 KI/m3?

AHani3 Qisuunoi npobremu. Kyna npunuumaa migaimaru- o
csA TOMY, IO Ha Iifl BHUCOTI il cepenHsa I'yCTHHA IOPiBHIOE I'yc- apx
TuHi noBiTpa (p, ;) . [Il06 BUBHAUNTY CepeHIO I'yCTUHY KYJIi,
cain sHabiTu ii macy. Macy KyJi 3Halijemo 3a CHUJIOI0 TAMKIHHA,

110 i€ Ha KYJIIO.

1A BU3BHAUEHHA CUJIU TAMKIHHA BUKOHAEMO MOACHIOBAJIB-

HUI DUCYHOK, Ha AKOMY 300pasuMO BCi CHUJM, IO Misdaud HaA

— —

Kynio Ha mpudani: F . — cuia TskinHg; F, — apxime-
nosa cuia, F,, — cuia Harary Tpoca. IIpukpinnena Kyinsa zHe Flm
pyxaJjachk, TOMY CUJIH, AKi Aidau Ha Hel, OyJIu CKOMIIEHCOBAHI.
3amauy posp’siIsyBaTMeMO 110 Aisix B ommHuIilax CI.
Hano: ; Iowyx mamemamuinoi modeni, po3g'ssanns. Cunu,
Vg =440 a0 AKi IiAa1 Ha TPUKPINIeHy O0 IPHYaIy Ky, CKOMIIEH-
F_.=800 H coani, omwke, F . +F, =F, = F,.=F,-F..
Pomnes =1,3 KT 1. BusHaunmMo apxiMemoBy CUJIY, IO Aifja HA HPH-
=1, )
Ho® ~° KpIIIeHy [0 IpUYay KyJIIo:
H _ . _ KT H 3
g=10— Fopx =P0nos&Vxynis Fapx =1,3—-10—-400m" =5200 H.
KI M KrI
" 2. BusHaumMo cuy TAKIHHSA, 110 Ai€ Ha KYJIIO:
SHaumu: y » MO A4 ¥
Pros — ? Frvne = Fapx — Faars Fra =9200 H-800H =4400 H.
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§ 29. CygHOMNNaBCTBO Ta MOBITPOMNAaBaHHA

F,  4400H

3. Busnaunmo macy Kymi: F =mg = m=—"; m - =440 kr.
g 10 —
KT
4. 3a BijoMuMHI MAacoi Ta 06’€eMOM KyJIi BU3HAUMMO Ii cepenHio I'yCTUHY:
m 440 xr KT
p}cym ’ prcym 400 M3 2 M3

KyJIi

5. 'ycTuHA TOBITPA Ha BUCOTiI HANOIJNBINIOrO IIiAHATTA KYJIi TOPIBHIOE
cepezHii rycruHi Kyui, ToMy Ha it Bucoti p,., =1,1 rr/m3.

Bionosidv: p_  =1,1 kr/m?.

KoHTponbHi 3annTaHHA
1.

Yomy meTaseBe CyAHO IiaBae Ha moBepxHi Bogu? 2. IIlo Take ocamka

cynHa? 3. Ik MaKCMMaJbHO JOIYCTUMY OCAIKY ITO3HAUAIOTH HA KOPIIyCi
cynua? 4. [laiiTe o3HaueHHS ITOBHOI BOJAOTOHHAXKHOCTI CyIHA, BaHTAMKHO-
cTi cygHa. 5. {IK sHaWTHM migHiMaJbHY cuJy TMOBITpAHOLI Kyai? 6. Hum 006-
Me)KeHa MaKCHUMaJbHa BUCOTA HMiJHATTA MOBITPAHOI KyJIi?

BnpaBa N2 29

1.

7.

EkcnepyiMmeHTanbHe 3aBAaHHA

«Hogen». BUTOTOBTE 3 IIJIACTUJIIHY YOBHUK

i

CYHOK). 3a [OIOMOI'OI0 MeTaJeBUX MOHET
(nuB. eKcliepuMeHTaJbHE 3aBAaHHda B § 15)
BH3HAUTE BAHTAXKHICTL 1 BOZOTOHHAMKHICTDH
BAIIIOr0 YOBHUKA.

V mpicHif Bogi cygHO BuTicHsAe Boxy o6’emom 15 000 m3. Busmaure:
a) BOJMOTOHHAXKHICTH CyZHA; 0) Bary BaHTaKy, AKIIO Bara IMOPOKHBOTO
cynua cramosuTts 5 000 000 H.

Banrax sxoi HafibiabIIol Macu MOKHA IIepPeBe3TH Ha IIJIOTi, AKIIIO Maca
miroTa gopisaioe 100 Kr, a #oro 06’em cTaHOBUTH 1 M3?

ITosiTpsna xyabka Mmacoio 100 r HATATYe HUTKY, Ha AKif yTPUMY€ETbCH,
i3 cugroto 1 H. Busnaure: a) cuny TAXKIHHA, 10 Oi€ HA KYJAbKY; 0) apxi-
MeJIOBY CHJIY, IO JIi€ Ha KYJIbKY.

Yu 3MiHUTBCA BUIIITOBXYBAJbHA CHUJA, AKa i€ Ha CYIHO, KOJU CYIHO
nepeiife 3 piuku B Mmope? Yu saMiHUTHCA ocagKa cyaHa?

¥V piuni cyano BuTicase somy 06’emom 20 000 m3. Ha cKinbKu sMiHUTBCA
00’eM BOAU, IKY BUTICHSAE CYIHO, AKIIIO BOHO Iepeiiae 3 piuKku 10 MOpA?
I'yerraa mosiTpa mobansy nosepxHi 3emuri gopisaioe 1,29 kr/m3. koo
Mae OyTH TYCTHHA TEIJIOTO MOBITPA BcepeauHi MOBITPSAHOI KyJi, 1100
Kyna mouana mimiimaruca? 06’em Kyxai cramosuTtb 500 M3, maca o6o-
JoHKU I BaHTa:ky — 150 Kr.

IligroryiiTe momoBimb abo mpeseHTallilo Ha omHy 3 TeM: «IcTopis moBi-
TPOILIaBaHHSA», «ICTOPisA CyaIHOILIABCTBA» .

3amycTiTh #oro B ILTaBaHHA (OuB. pu-
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Poszgin 3. B3AEMOLIA TU1. CUNA. YactuHa I

3aBgaHHA AnA camonepeBipku fo posginy 3 «Bsaemogpia Tin.
Cuna». YactuHa Il. Tuck. 3akoH Apximega. MnaBaHHA Tin

Y sae0annsax 1-7 eubepimv 00HY NpasusibHYy 8i0n08idb.

(1 6an) Tuck rtina Ha OomoOpy TUM OiJIbINIWI, YNM:

a) OispImia Bara Tijia i OiJIbIlla MJIOIIA OIIOPH;

0) GisipIria Bara TiJjia i MeHIIA IIJIOIIA OIOPH;

B) MEHIIIA Bara Tijia i MeHIIIa IIJIO0Ila OIIOPWU;

I) MeHIIIa Bara TiJja i Gijplla IIJI0Illa OIIOPH.

(1 6an) 3a JOTIOMOTOIO PYYHOTO HAcOocCa XJIOMYWK HAKa4YaB ITMHU BeJOCUTIEA.

Tuck MmOBITPA B IIMHAX 30iJbIINBCSA BHACJIILOK:

a) 30ibITeHHSA 00’€MYy ITHH;

0) 30iJIBITIEHHA Macu MOBITPsA B MINHAX;

B) 3MEHIIIeHHS T'YCTUHU IIOBITPA B IIMHAX;

I') 3MEHIIIEHHS IITBUAKOCTI PYXY MOJIEKYJI IOBITPS BCEepeAWHi IIWH.

(1 6an) Tuck piiwHU B NOCYAMHI:

a) OMHAKOBUM y BCiX TOUKAX;

0) spocTae 3i 30iJIBIIIEHHAM TJIUOMHN;

B) 3MEHIIYEThCA 31 30iJbIIIEHHAM INIMOUHY;

T) 3pOCTa€ 3i 3MEHINIeHHAM I'YCTUHU PigUHU.

(1 6an) Samiza KoJjic Ha I'yCeHUIII HO3BOJISIE€ 3HAYHO IIiABUIIUTH IIPOXigHICTD

TpakTopa. Ile BimOyBaeThcsA BHACTIOK:

a) 301JIBITIEHHA MOTYYKHOCTI ABUTYHA;

0) 30iJIBITIEHHSA Macu TPaKTopa;

B) 3MEHIIIeHHS TUCKY TPaKTOpa Ha I'PYHT;

) 30iJIBIIIEHHS IIBUAKOCTI PyXy TpaKTopa.

(1 6an) ns BuMipoBaHHA aTMOC(HEPHOTO THUCKY BUKOPUCTOBYIOTH:

a) apeomeTp; B) bapomeTp;

0) TUHaMOMETD; T) MaHOMETP.

(1 6an) Ha ropusoHTaIbHill MOBEPXHi CTOJIAa PO3TAIIOBAaHi TPU CYIiJIbHI Ky-

OMKM OJHAKOBOI'O PO3MIpy: MimHMH, adoMiHieBuil i yaByHHMN. AKUi KyOuK

CTBOPIOE HA CTiJ HAHOIABIINN THUCK?

a) MigHUI; B) YaBYHHUI;

0) adroMiHieBUii; I) TUCK yCiX KYOMKIiB € OZHAKOBUM.

(2 6anu) fxoro € BucoTa I1rapy racy B 0ifoHi, SKIIO TiApOCTAaTUUYHUMN THUCK

Ha mgHO OimoHa mopiBHioe 800 Ila?

a) 1 v 0) 1 cm; B) 1 mm; r 1 wm.

(2 6anu) Ik TUCK CTBOPIOE BiCTPSA IBSAXAa Ha JOMIKY, AKIIO ILJIOIIA BicTps

nsaxa 0,6 mM2, a cuya, 3 AKOIO BiH [i€ Ha HOIIKyY, mopiBHioe 30 H?

(2 6anu) YcTaHOBITH BiMOBiMHICTSL Mi’K BMPa3oM [Js PO3PaAxXyHKY (ismuHOl

BEJIMYMHY Ta HA3BOIO IIi€l BEJIMYUHMU.
A m'rina/ VTiJIa
B p pingh
B pTinangTina
r ppingvsan

apximemoBa cuJja
cuyia TAKiHHA
riIpocTaTUYHUN TUCK
THUCK TBEPJOro Tija
TyCTUHA Tija

QU IR QO I =
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3aBAaHHA gna camonepesipkn go posginy 3. YactuHa ll

10. (2 0anu) PosramryiiTe HaBeleHI Iapm 3HauYeHb I'yCTHHU p PiAWMHU Ta BU-
coTH h mIapy PiAWHMN B HOCYAWHI B HMOPAAKY 3MEHIIEHHS TI'iIpOCTaTHUYHOTO
THUCKY Ha JHO TOCYAWHU.

a) p=0,8 r/em?, h=2 nwm; B) p=710 kr/m3, h=25 cm;

6) p=1,0 r/em®, h=0,5 m; r) p=900 kr/m3, h=150 mm.

(3 6anu) Micto Jla-Ilac, sike BBaskaioTh HeoQiliiiHoo croJsuliero Bouisii,
posramoBane Ha Bucotri 4500 m Hanm piBumem mopsdA. Ile «HaiiBuma cro-
JulAa» Ha 3eMHIiN KRyni. HopmanbHmit atrMochepHUil THCK Ha IIiffi BHCO-
Ti mopiBHioe 430 mm prt. ct. IlomafiTe 3asHaueHUI THUCK Yy KijJomacKajsdx.
(3 6anu) IlomaiiTe B Minmimerpax pTyTHOrOo crToBia Tuck 136 KIla.

(3 6anu) Y piiuHHUNI MAaHOMETP HAJUTO PTYThH (puc. 1).

IIpaBe KoJiHO MaHOMeTpa 3’¢AHaHe 3 Ta30BUM 0aJIOHOM,

a JiBe BigKpuTe B arMocdepy. SIKuM € TuCK y 0OaJjioHi, MM
AKIIO aTMocepHuii TUCK mopiBHioe 750 MM prt. cT.? Bin- 3
HOBib JaiiTe B KilomacKassax. g

(3 6aau) Ha axiii rnmbuHi THMCK B 03epi AOpiBHIOE

250 kIla?

(3 6asu) Ha masomy mopIIHI TigpaBiaiuyHOI MaIIwHUT Puc. 1
(puc. 2) posramoBaruii BaHTaX Macoro 10 Kr, Ha BeJIUKO-
my — macoro 160 kr. [Jiamerp maJsioro moprraa — 4 cM.
Axum € giaMeTp BeJIMKOI0 MOPIIHS, SKIIO IIOPIIHI IIepe-
OyBalOTh y piBHOBaA3i Ta IXHiIMH MacaMU MOYKHA B3HEXTY- i
BaTu?

(3 6anu) Ha puc. 3 300paskeHi CIOJIlyueHiI TOCYIMHMU.
ComouaTKy B IIi mocyaumHu Haauam Boxy. Ilotim moBepx
BOAU B JIiBe KOJIiHO HAJMJIM IIap racy saBBUIIKK 20 MM.
Ha ckinbku piBeHb racy B mOCyAuHI OiJbIIUi 3a piBeHb Puc. 2
Boau? I'ac i3 Bomoi0 He 3MIiIIyIOTHCA.

16

17. (4 6anu) CyuinbHUI OSHOPiIAZHHIT OPYCOK TI'yCTHUHOIO

0,7 r/cm® mIaBae y BOAL TaK, IO HAaJ BOJOI0 IepedyBac

TinpKM fioro uwactmHa 06’c¢MoM 60 cm®. Buszaure 00’eM

Opycka. 20 MM

(4 6anu) Sximo KysabKRY, TigBiMIeHy HA HUTI, TOBHICTIO

3aHYPUTHU Y BOAY, TO CUJA HATATY HUTKU JOPiBHIOBATHU-

me 3 H. fAKmro kK mio KyJIbKy IIOBHICTIO 3aHYPUTH B Tac,

TO CHUJIa HATATY HUTKU AopiBHIOBatuMe 3,2 H. Busuaure Puc. 3

TYCTHMHY MaTepiayy, 3 SKOr0 BUT'OTOBJIEHA KYJBbKA.

18

3eipme sawi 6i0nosidi 3 Hasedenumu 6 KiHyi nidpyuHukxa. Ilosnaume 3a6-
O0aHHs, AKi 61U BUKOHAJU NPABUJNbHO, i nosivimsb cymy Oanie. Ilomim uyto cymy
nodinime nHa mpu. Odepxcane yucao gionogidamume Pi6HI0 BAULUX HABYAJLLHUX
docszHeHNb.

TpenyBaJibHI TECTOBI 3aBHAHHS 3 KOMII'IOTEPHOIO IEPEBiPKOI0 BU
3HAWIeTe Ha eJEKTPOHHOMY OCBITHBOMY pecypci «IHTepakTmBHEe HaB-
YaHHA».
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Poszgin 3. B3BAEMOAIA TIN. CUJTIA

MIABMBAEMO MIACYMKW PO3AINY 3 «B3aemopgia Tin. Cuna»

1. BwuBuarouum poszin 3, Bu AisHAIUCA, IO NPULUHOIO 3MIHU WEUOKoCmi pyxy

min i npuULUHOI0 3MiHU Qopmu ma 00’ emy min € 63aemolis.

B3AEMO/IA TIJI, BUHUKHEHHS CHJI

'

'

Cnnn KoMMNeHcyTbCA

Cnnuv He KOMMEHCYTbCA

!

! !

{

IIpamoninitinuit piBHOMIP-

Hedopmaritia Tin

HepiBHOMipHUIT pyx

HU# pyx abo CTaH CIIOKOIO

l, Po3stAarHeHHs
3cyB
. . CTUCHEHHA
Pyx 3a iHepui€io
(WwBMAKICTb pyxy
He 3MIHIOETbCA) Burun KpyueHHs
2. Bu o3HaWOMUJUCA 3 PISHUMU CUJLAMU 8 MeXAHiui.
CUJI B MEXAHIIII
T . co EnexkTpomaruiTHi
IDEIETIEII L =] (CHLTH MOJIEKYJISIPHOI B3aeMOIil)
Cl./ma Cuna Cuia mpy»KHOCTI Cuia TUCKY
BCECBITHHOTO _ _
! TepTa Fopyu = kX F=pS
TAMXIHHA
¢ Cuna TepTA CNOKo ApximegoBa cuna
. > —
Cuna TaXiHHA ) J——— Fopx =Ppix (rasy)& Vaan
FTFIJK = mg
Cvna TepTA KOB3aHHA ,| Cnnaatmocdep-
7 —uN HOrO TUCKY
TEpPTS KOB3 u
Cwvna TepTs KOUEHHS —> Cwna rigpo-
P CTaTUYHOTO TUCKY
FTepTH KoY < FTepTﬁ KOB3
N Bara Tina
P=mg
194
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Mipébusaemo nicymkn posginy 3

3. Bu mpomoB:kmiu 3HaMOMCTBO 3 (hiBMYHMMU TiJaMu i peUOBMHAMU Ta JisHAJIU-
¢ TIPO Qi3uuHi 8eAUUUHU, AKI XApAKMepu3yrnmy mijio, peiosury, 63a€modii.

dizuyHa BeJIMUYNHA

o}
Hassa X;J;aic- CumBOJI O dopmya CFOCOGH Ocob6amBoCTi
B CI BUMIPIOBAaHHA
TEepUsye
Maca |Tino m (em) KT 3BaskyBaHHA. |TaKox
(mipa (ximo- m F 3a 3MmiHoIO0 € Miporo
iHepTHO- rpam) —L = — | mBuaxocri rpasitail
CTi Tisa) my, S PYXy Tija Ta Mipoio
YHaCJIiIOK iX- |eHeprii
HbOI B3aeMOmii
T'yctu- | Peuo- p (po) Kr/m3 3a macor 3ale’KuTh Bifg
Ha BUHY (kimorpam m Ta 00’€MOM. TeMIIepaTypu
Ha MeTp p= v Apeomerp Ta arperar-
KyOiuHMiT) (ryctuna HOTO CTaHy
pinwmm) PEYOBUHU
Cuma |Bsaemo- | H 3amexxuts | [[uramomertp. |Ciig
Iiro F (ed) (HBIOTOH) |Bifg Toro, |3a MEeBHUMU |3a3HavyaTH:
AKa IIe dopmyraMu 3HAUYEeHH;
cuia HAIPAMOK;
TOUKY IIPU-
KJIaTaHHA
Tuck |Pesyab- | p (me) ITa 3a cuJIo Tigpocra-
Tar mii (mackaJib) F Ta IJIOIIE0. TUYHUN TUCK
cuIn p= S MaszomeTp 3aJIeKUTD
(Tuck rasis TiJIBKY Bif
i piguH). BHCOTH CTOB-
Bapowmetp na piguHm:
(aTmochepuuii | p=pgh
THCK)

4. Bu pisHanuca mpo muck piduHn i zasis,

O3HAOMUJINCL i3 3AKOHOM
Ilackans, 3axoHom Apximeda, KOBeIW HAABHICTH AMMOCHEPHO20 MUCKY.

THUCK PIIWH I T'A3IB

Y

¥

¥

3axoH ITackaisa

CnonyueHi nocygnHu

Pty

Py My
lapasniyHi MalHM

F, _5S,

RS

3akoH Apximezna

ATMochepHU THCK

Fapx = ppip; (ra3y)gV38_H

MnaBaHHA cyneH
pTiJIa < ppi/:[

bapometp Toppiuenni

MosiTponnaBaHHA
p'rina < prasy

bapomeTtp-aHepoin

AnbTmeTp

www.e-ranok.com.ua
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B-RANOK

HaBiwo Hupuio noBiTpAHa Kynsa

CBoro uacy moBiTpAHA KyJis OyJjla CKOHCTPYHOBaHAa OJIA IIOJbOTIB JIO-
IUHU «3a XxMapu». CbOToAHI 3aBAAKY PO3BUTKY TEXHIKHW IMOBITPAHI KyJIi
¥ qupu:ka0Jii BUKOPUCTOBYIOTh HE AK TPAHCIIOPTHI 3ac00M, a IIepeBaskHO
Iaa posBar. Peasigaria x camoi imei B iHMIi# raaysi TexHiKu mo-
3BOJIMJIA CTBOPUTHU OAMUCKAGU — amapaTu AJsA TJINO0KOBOIHUX
mocaimkenb. HatiBimomimmum i3 Hux craB «Tpiecm», AKUM
y ciumi 1960 p. gicraBcs manrauOImoi Touku y CBiToBOMY
okeaHi — MapiaHCBHKOI 3allaguHMA.

CopobOyeMo ysaBUTH XiJi MipKyBaHb KOHCTPYKTODiB
baTuckada. AKIO TOMiCTUTH TOBITPAHY KYJI0 Ha IIO-
BEPXHIO MOPA ¥ HABAHTAMKUTU il HAIJIUIITKOBUM Oa-
JIaCTOM, TakK IMo0 ycA KOHCTPYKI[iAd BUABUJIACS BarK-
YOI0 3a BOJY, TO IIPUPOJHO, IO KYJiA IIOYHE OIyC-
KaTHCh 1 uepes AeAKUNI Uyac AicTaHeThCcsd AHA. SIKIMO
micJigd IIbOT0 CKMHYTH 0ajlacT, TO KyJid CILJIUBE Ha
noBepxHI0. [Ipore 1e 3aranbHa ifed, a AK i1 peaJi-
3yBaTu Ha HpaKTuii? IH)KeHepHi pillleHHs, BUKO-
pucraHi y «Tpiecti», 3posyminai 3 HaBegeHUX (HOTO.

batnckad
«TpiecT»

OcHOBHUM eJIeMeHT KOHCTPYKILiI 6aTuckada — «moBiTpsaHa Kyad» (1).
IIpore moBiTPAM HAIOBHIOBATU TaKy KYJIO HE CJIiJ, aJ)Ke TUCK HA BEJIUKiH
it 3a BOAY ¥ He TipIime Bim mMOBiTpA 3a0e3meumnTh CIJIMBAHHA amapara;
CTIHKHY KYJIi B TAKOMY BUIIAAKY MOYKHA 3POOUTHU JOCUTh TOHKHUMHU, a OTKeE,
JIETKUMH, OCKIJIbKHK Bifg meopMyBaHHA iX Oyae 3axUINaTA HECTUCJIH-
BicTh BHYTpPimHBOI pigsmHM. 'oHAONA 3 TOBCTMMU CTiHKaMU (3aBTOBIIKH
127 mwm) (2) € HagiiHUM TPUTYJIKOM JJIA eKimasky 3 aABox ocib. Bamact
(Banisumii Api0) 3acUIIaHUl y EMHOCTI, AKi CX0K1 Ha ImepeBepHYTi 0imoHMT
3 KpuIllrkamu (J) i 3aKpuBaOTHCA eJIEKTPOMarHiTHUMU 3aMKaMu (4).

JKuBnenna Gatmckada 3MiNCHIOETHCA Bif aKyMyJsaTOpPiB, AKi MaioTh
obMmesxkeHUU pecypce. Lle odHauae, 110 B pasi aBapii uepes AeAKUN Yac aKy-
MYJIITOPY MPUIUHATH IOCTAYATH CTPYM [0 €JEeKTPOMATHITHUX 3aMKiB.
Tozni KpUITKY BifKPUIOTHCA, OasacT ynaze Ha JHO, a 6aTuckad cijivuBe Ha
noBepxHio. Ha 1acTs, el 3amo0isKHUI IPUIOM TaK i He cTaB y IPUTOIi.

3 MOMeHTY 3aHypeHHsA «TpiecTa» IPOMIIIO MOHAL IIiBCTOMITTs. 3a el
Yac JIIOACTBO 3IiMCHUJIO CIPaBXKHil ITPOPUB y 0AraThboX ray3dax TeXHiKH,
ajie KOHCTPYKILia «Tpiecra» 3amuimmniaaca HellepeBePIIIEHOIO.

www.e-ranok.com.ua




EHUMKnoneanyHa cTopiHka

MonboTn Ha noTaAsi, a6o Lo Take marnes

SKIII0 4OJIOBIKOBI He BHCTAYa€ CUJ MEPECTABUTU BaKKy miady, TO BiH
MOJKe TPUHHATH CTaHJAPTHE DillleHHA — 30iJIbIIUTHA CHJIY, TOO-
TO BaIIPOCUTH HA JOIOMOTY cycima. A MosKe 3rajgaru, IO
mada MMOTaHO PYXAEThCA Uepe3 BEJUKY CUJY TepTd,
i, MOKJIMKABIIK CyMJIIHHOTO YUHA 7-TO KJacy, pa-
30M i3 HUM BUTaJaTU, AK 3MEHIIUTHU ITI0 CUIY.
Y pesysbTaTi BOHW, HAOPUKJIAL, MOMKYTb
migKJgacTu mifg KyTtwm (omopm) madu 3BU-
yaiiHi mIacTUKOBi kpuiku. Cuiia TepTa
3MEHINUTHCA, 1 3yCUJIb HaBiTh OMHi€l
JIOAUHU OyAe IOCTaTHBO, IT00 Iepe-
craButu Mmady. A SAK BUPINIYIOTH
MmomiOHI 3aBHAHHSA B pasi CTBOPEHHS
CKJIAMHUX TEeXHIUYHUX IPUCTPOIB?

Marnes-notar
y Wakxai (KuTan)

IITo6 3MeHIIUTU CUIY TEPTs, 3a3BUUAN BUKO-
PUCTOBYIOTH MAaCTHJa — PEUYOBUHU, AKi 3abesrie-
YyIOTH JIETIIe KOB3aHHSA NOTUYHUX MOBEPXOHB. A IIMe
CUJIy TepTA KOB3aHHA MOJKHA 3MEHIIIUTH, BUKOPUCTAB-
Iy BiATIOBiZHI cTmuHi Marepianu (3ramaiiTe MPUKJIAL i3
madgor). OgHaK yce OHO MOBEPXHi OYAyTh CTUKATHCA i TePTA
sanumuThesa. OT AKOM Ta mada MorJia JriTaTu Ham 3eMJIel0... TOIi
¥ MepIIOKJIACHUK 3Mir 0u il mepecynyTtu! I 6ysio IpuayMaHO OCh II[0.
SKI10 B3ATH ABA MarHiTH I 30JIM3UTH IX IeBHUM YMHOM, MArHiTH 0y-
“ IyTh BiIITOBXYyBaTUCS. A Tellep IIpoBeeMo YABHUM eKcnepuMeHT. 1110
Oyze, AKIMO MOTYKHUI MAarHIT PO3MiCTUTH, HAIPUKJIAM, Ha IIiJACTaBIIi,
a 3Bepxy MO0 HbOTO IIiJHEeCTH HeBeJMKHuil MarHit? SIKIMo Apyruii MarHiT
Oyze MOCUTh JeTKUM, TOOTO TaKUM, 11100 CHJia MATrHITHOTO BiIIITOBXYyBaH-

Hs 3PiBHOBaKUJIA CUJIY IIPUTATAHHA 3€MJIi, TO BiH Mae€ JiTaTu B moBiTpi!
IIpucTpoi, AKi BUKODPUCTOBYIOTH OMMCAHUI BUIllE eEKT, OmeprKaiu
3araJibHy Has3BYy «Maz/e8» (CKOpoueHe Bim auri. magnetic levitation —
MarHiTHa Jesitamig). Haiibisbite BpakamoTb, MaOyTh, MAarJieB-IIOTATH.
ITix vac pyxy Taki moTaru He TOPKAIOTHCA KOJii — BOHU YTPUMYIOTHCSA
HaJ HE[0 MOTY:KHUMHU MarHiTamu. Takum uuHOM, TEPTS 00 OmMOpy BimcyT-
HE, 1 ePeIIKoIKAE PYyXY MarjaeB-IIOTATIB TiJIBKY OIip MoBiTpA (4K i Jrita-
kam!). Came TOMy IIBUIKICTh PyXy MAarJeB-IOTATAa MOKHA MOPiBHATH 3i

MIBUAKICTIO pyXy Jitaka (mo 500 kM/Toxm).

www.e-ranok.com.ua
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Poszgin 3. B3AEMOLIA TU1. CUNA. YactuHa I

B Temu pedeparis i noBigomneHb

CVWAONOOTULA,WNS=

-t

11.
13.
14.
15.
16.
17.
18.
19.
20.

21.

ImeprHicTh y TexHimi Ta moOyTi.

EBouoriisa BasKiJIbHUX Tepesis.

I. raﬂineﬁ, I. HeroTou. BigkpuTTsa 3aKOHIB MeXaHiKM.

1o Take TBepae MACTUIO?

Yu 3aBasKaTuMe HeBAaroMiCTh Y MOBCAKICHHOMY KHUTTi?

Bes cunu TepTa HemMae JKUTTH.

Crrocobu 30iIbIIeHHA Ta 3MEHIIIEHHA TePTA B *KUBil TPUPOMi.

SIK 3MEHIIIUTU OHip ITOBiTPA.

HKurra i gocaruennsa Baesa Ilackams.

JleMoHCTpaIlid CUJIN TUCKY aTMOC(HEPHOTO MOBiTPSA: TUBOBUKHUNI
mociix 6ypromicrpa Marze6ypra Orro dor I'epike.

TigpaBmiuni marmmuaM.

Tanbma aBTOMOOiNIA AK rigpaBiaiuHa MalInHa.

Tnubuau, migxkopeni akBaJaHricramu. 3axonu Oe3meKU IIif uac
MMiIKOPEeHHA MOPCHKUX TINOUH.

Amnapatu 1151 BUBUEHHSA MOPCHKUX i OKeaHChKUX TJIMOWH.
Jlerennu # midu mpo xuTTA Apximeza.

Cxaan armoc(epu Ta 3HaUeHHS aTMOc(hepHOro TUCKY Ha IIJIaHeTax
CoHAYHOI CCTEMU.

IcTopisa mMoIBOTIB HA MOBITPAHUX KYJIAX.

Big moBiTpsAHOI KyJi g0 cyYacHUX JIiTaKiB.

Binx crapomaBHiIX BiTPMJIBHUKIB 4O CydYacHUX OKEAHCHKUX JalHe-
piB.

BupatHuii KOHCTPYKTOpP yKpaincbkoro noxomienHa [. I. Cikop-
CBKUIA.

IaTepHeT-gupuUIKa0Ti.

198

Temun ekcnepMMeHTaNbHUX AOCNIgKeHb

1.

2.

Nowus

BumipooBaHHA TYCTHMHH PiAWHN apeoMeTPOM, BUTOTOBJIEHUM i3
migpyYHUX 3ac00iB.

BusHaueHHsA KoedillieHTa TepTA MiK KOMIOHEHTaAMU CUIKUX 0y-
IiBeJbHUX MaTepiasis.

MopgenoBaHHSA IPOIleCy YTBOPEHHS CHITOBUX JIABUH 3a IOIIOMOTOIO0
MiAPYYHUX CUIIKUX PEUOBUH: IIITOHA, MAaHKU, OOPOIITHA TOIIIO.
CrBOopenHsa Mofesi (poHTaHa i JeMOHCTpAIlid foro mii.

CrBopenHa mozesi « BapomeTp a1 pubaiok».

MopenroBanHA NJIaBaHHA CYIeH 3a JOIIOMOIOI0 XaTHBOTO IIOCYAY.
CTBOpeHHs MO I AeMoHcTpaIlii sakony Ilackais.
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pozgun &

MEXAHIYHA POBOTA TA EHEPTIA

Q Bwu 3HaeTe, AK BUMIPATY CUAY | WNIAAX, @ Ai3HAETECD, IK BU3HAUNTM
poboty

Q Bwu maeTe yaBneHHs NPo NOTYXHi ABUrYHU, a ByeTe po3ymiTy,
AK PO3paxyBaTy iXHIO MOTYXHICTb

Q Bu 3Ha€Te, WO iCHYIOTb MEXAHIYHA, ENEKTPUYHA, aTOMHA eHepril,
a [i3HaETeCh, AKY eHeprilo MaE TiNo, WO pyXa€eTbCs, a AKY — Tifo,
LLIO B3aEMOfi€

Q Bwu 3HaeTe, Wo A4NA OTPMMaHHA BUrpaLly B CUAi NIOANHA
BMKOPUCTOBYE NPOCTi MeXaHi3MK, a fii3HAaETECh, Ha AKNX 3aKOHaX
I'PYHTYETbCA AiA LNX MEXaHI3MIB

Q Bw uynm npo KoedilieHT KOPUCHOI Aji, a ByaeTe 3HaTH, AIK MOro
MO>KHa 36inblUnTK

www.e-ranok.com.ua




§ 30. MEXAHIYHA POBOTA. OAVUHULA POBOTU

Ha nepLumin nornag, HaBeCcTV NpUKNaan CUTyaLiil, KON BUKOHYETbCA PobOoTa, Ay»Ke NPOCTO.
Po60Ty BMKOHYIOTb BOAaA | MOBITPA, MaLUMHW 1 MeXaHi3mu, 6YAiBeIbHUKM | BaHTaXKHUKW. A un
BMKOHYE poOOTY yueHb, AKNA HEPYXOMO TPUMAE B PyKax BaXXKui noptdenb? nporpamict,
AKNN, CUIAYN 33 KOMM'IOTEPOM, BUKOHYE 3aBAaHHA? | B3arani, Wo matoTb Ha yBasi ¢i3nKuy,
KONM roBopATb NPO MexaHiuHy poboTy?

BusHauaemo $pismuHum 3mict poboTn

CiaoBoM «poboTa» MU 3a3BHUUYAl HA3MBAEMO KOPUCHY [if0 JIIOAMHU abo
AKoroch npuctporo. Hampuritam, Mu KajKeMo: TecJap 3a poboToro, poboTa Te-
JaeBisopa. OgHak y isuili Tepmin «poboTa» Mae UiTKiille BUSHAUEHUH 3MiCT.

IIpo mexaniuny pobomy roBOPATH TOA1, KOJIU MiJO 3MIHIOE CE0€ NOJLOHCCH-
Ha 8 npocmopi nid dieto cuau. PosrasHemo pyx 0ap:Kki, Ky TATHE OYKCHUD

(puc. 30.1). Bykcup mie Ha 6ap:Ky 3 IIEBHOIO CHJIOI0 — CIJIOI TATU (F

TATH | °
Banrask, posramosanuii Ha 0ap:ki, TaKOMK Oie Ha 0apsKy — THCHe Ha Hel 13

CIJIOIO0 TUCKY (chxy ) . DI3UKYU B TAKUX BUNAJKAX KAXKYTh: CUJIA TAIM BUKOHYE

MexXaHiuHy poO0O0Ty, TOMY II[0 Oap:Ka PyXaeThbCs
B HANPAMKY CHUJIM TATH, 4 OT CHJIa THCKY MeXa-
HiuHOI POOOTH He BUKOHYE, TOMY IO B HAIIPAMKY
CUJIN TUCKY (TOOTO BHU3) OapiKa He PYXa€ThC.
Yum O6inpImuii IMIJIAX IIpoHAe Oapska Imin
€0 CUJU TATH, TUM OiJIBIITY MeXaHiuHy Po0o-
Ty BUKOHAaE IA cuia. MexaHiuHa po6ora 30ib-
IIUThCSA i B pasi 3poCTaHHA CUJIM TATHU: IIe CTa-

Puc. 30.1. bykcup gie Ha 6apxy HEeTbCA, AKINO, HANPHUKJIAZN, 3MYyCUTH OYyKCHUD
i nepemiulye ii. BaHTax Takox gie i3 Oapskeio pyxarucsa 3 OiJbIIIOI0 ITBUIAKICTIO.
Ha 6apxy, ane nig noro fieto Vsaraii mexaniuma poboTa, AKY BUKOHYE IIeBHA
bapa He NepemillyeTbca cuJla, 3aJIEKUTDL BiJ] 3HAUEHHS CUJIM Ta ILIAXY,

AKUH TiJIO TIOJOJIAE IIif Oi€lo Iiel cum.

MexaHiuHa po6oTa — uUe ¢i3nMuHa BeNNUYUNHa,
AKa XapakTepusye 3MiHYy MOSoKeHHA Tina nif
pi€lo cinm i JopiBHIOE [OBYTKY CMAM Ha LWNAX,
NOJOMAHWI TiNIOM Yy HanNpAMKY L€l cnnu:

A=FIl,
me A — wmexaniuHa pob6ora; F — B3HaueHHA
CUJIM, IO JOi€ Ha Tijgo; [ — IJIAX, SKUU II0J0-
Puc. 30.2. [xeitmc MpeckoTT JIaJIo Tijo, PyXaloumuch y HAIPAMKY Ii€l cuuu.
Ixoynb (1818-1889), Bigomuin Odurnuuys pobomu 6 CI — mmoyab (I:x);

aHMmiNCbKU Gi3NK; ekcnepumeH-  HasBaHA TaK Ha YeCTh aHIVIIMCHPKOI'O BUYEHOTO
TaJIbHO JOBIB 3aKOH 36epe>KEHHF| ﬂmeamca ﬂmoyﬂﬂ (pI/IC. 30.2):

€Heprii, BU3HauMB MexaHiuHUI

eKBiBaneHT TennoTu [A]=H -m=]x.
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§ 30. MexaHiuHa po6oTa. OgnHuua poboTu

1 I3 dopisHioe mexarniuniii pooomi, axy eukornye cuna 1 H, nepemiwyronwu
mino Ha 1 M y Hanpamky 0il yieil cuau: 1xx=1H M.

3eepruimsb yseazy! OckinbKu cuia fie Ha Tijo 3 60Ky iHIIOrO Tija (OyKCcup
TATHe 0ap:Ky), He Oyae IMOMUJIKHU, AKIIO TOBOPUTU He PO pobomy cuu (po-
00Ty cuJim HATATY TPOCa), a mPo pobomy miaa (pobory Gyrcupa).

3’AcoByeMO, AKX 3HauYeHb MoOXe HabyBaTu mexaHiuHa po6oTa

Sk Bu BHaeTe, cuna Ma€ HANPAMOK — Ue 8CKMOPHA 6eAUYUHA. A OT
po6oma cunu He MA€E HANPAMKY, TOOTO po6oma € BeAUYUHON CKAJLAPHOIO.
AJje poboTa MoiKke OyTH O0OJATHOIO, Bim’eMHOIO ab0 HOpPiBHIOBATH HYJIIO —
3aJIe;KHO BiJl TOro, KyAW HampAMJeHa cuja BiTHOCHO HANPAMKY PyXy TiJja:

Po6Gora € gozarHoIO, PobGora € Bim’emuoi0, |PoboTa mopiBHIOE HYIIIO,
A>0 A<O A=0
Hanopamox cuau 36ira- | HampsaMok cuam mpo- Hanpsamok cuimu mep-
€ThCA 3 HAIIPSIMKOM THJICKHUN HATIPAMKY MeHAUKYIAPHUANA 10
pyxy Tina pyxy Tija HaOpAMKY pyXxy Tija
A=Fl A=-FlI
. v
Erep’m

? PoarnsgubTe cunu, ki giloTh Ha aBTOMO-

0is1b, 1110 PYXaAETHCA TOPU3OHTAJIBLHOIO Ii-
AsgHKoI0 noporu (puc. 30.3): cuia Taru, cuiaa
OIIOPY PYXOBi, CHMJIM HOPMAaJbHOI peakIril
omopm, cuja TAXKIHHA. fIka cuia, Ha BaIlly
IYMKY, BUKOHYE MOmATHY poOoTy? Bim'eMHY
pob6oty? PoboTa AKMX CHJ IOPiBHIOE HYJIIO?

Puc. 30.3. Jo 3anuTaHHA

3% B [isHaemocsa Npo reoMmeTpUYHUIA 3MicT 7 A ;
- po6otu < L >
. . . Fi A

Hexait Tino pyxaerbca mim niero He- A :

. " = . = V| F
3miHHOl cunn F , HAIPAMOK SKOI BeCh 4ac N
36iraeThbca 3 HAIPAMKOM pyxy Tija. Pob6o- 0 li Y e

. . 1
Ta TaKOi CHUJIU JIOPiBHIOE AOOYTKY CHJIM Ha
msax: A=FlL. Puc. 30.4. lLlo6 Bn3Haunty poboty A
ITo6ynyemo rpadik 3ajesKHOCTI 3HAUEH- CANNTIIA Hac pyXy Tina B HanpamKky

nii uiei cnnu, cnig BU3HauYUTK Nio-
wy S dirypwu nig rpadikom 3anex-
HocTi cunu Big wnaAxy. Tyt F; — cuna,

Ha cuau F Big maaxy [, aKuil JoJ1a€ Tijo
(puc. 30.4). I'padir aBIAe coOOI0 BiAPiZOK

nopAMoi, fKa ImapajeiabHa oci aOcmuc (oci WO A€ Ha TINO; [, — WX, AKNIA
MIIAXY). rnojaonano Tino nia aieto wiei cunu
201
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

I3 pucynka G6aummo, 110 K06yTOK F)-l; € HOOYTKOM [OBYKWHU Ta IIUPUHU
OPAMOKYTHUKA, TOOTO BigmoBimae miomii S IIbOro mMpAMOKYTHUKA. ¥ IIHOMY
HOJIATAE TEOMETPUUYHHMI 3MiCT MeXaHIiUHOI poOOTH:

AKIWO HaNpAMOK cunnu, AKa Ai€ Ha Tino, 36iraeTbcAa 3 HaNPAMKOM pyxy Tina, To
poboTa ui€i cnnm YucesbHO [OPIBHIOE Mnowi ¢irypu nig rpadikom 3anexHocTi
CUNN Bif WAAXY, AKMNA AONAE Tino.

Ile TBepaKeHHA MONIUPIOETHCA I HA BUMAAKM, KOJU CUJIA € 3MiHHOIO. 4

n Yunmoca po3s’AsyBaTtn 3agaui

3apaua. 3a IOMOMOIOI HPYKUHHU KopcTkicTio 25 H/M OGpycok mepe-
CYBAaIOTh II0 CTOJIY 3 HE3MiHHOIO IIIBUAKiCTIO 5 cm/c. SIKy poOoTy BUKOHAaE
cuia mpy:KHOCTiI 3a 20 ¢, AKIIO Bech Yac BUMOBXKEHHS MpPYy:KuUHU — 4 cm?

Ananis gizuunoi npobremu. Pobora cuiu mpy:KHOCTI € TOJATHOIO, OCKiJIb-
KU OpPyCOK pPyXaeTbCsA B HANPAMKY mii cuam. g oOuuciieHHA POOOTH CIif

3HAWTU 3HAUEHHS CUJIN IPY:KHOCTL (anym) i maax [, aKuil momoaaB OPYCOK.
Kopcerkicty nmpysxkuuu Ta ii BUAOBMKEHHA BioMi, TOMY I/ 3HAXOMKeHHS
3HAUEHHS CUJIN IPYKHOCTI CKOpHUCTaeMoOcsa 3aKoHOM I'yka. Bpycok pyxaeTbcs
piBHOMipHO, OT:Ke, HOTO ILIAX MOPiBHIOE HOOYTKY IIIBUAKOCTI Ta Uacy pyxy.

3agmauy poap’sasdyBatumeMo B oguHUIAxX CI.

Ilano: Iowyx mamemamuinoi moodesi, PO36'A3aAHHS.
k=25 H 3a osHaueHHAM poboru: A=F . 1[.
M . —
onr . 3a saroHom 'yra: F_ . =kx.
v=5 = 0,05 . Ilnax, akuii moxoJaaB OPYCOK, AOpiBHIOE: [ =vt.
+=20 ¢ IMigcrapusiuu Bupasu puad F,... ily dopmyay po-

x=4cvm=0.04p  00TH, ocTarouHO oTpuMaemo: A =kx-vt.
’

IlepeBiprMO OAMHMUITIO, BUSHAUNMO 3HAUEHHS IITyKa-
3Snaiimu: HOI BeJIMUYMHMN:

A—2
[A]= 2L v c=H m=Ix;
M C

A=25-0,04-0,05-20=1 ().
Bionogidv: A=1 k.

NigbuBaemo nigcymkn

Mexaniuna pobora — 1ie (isuuHa BeIMUMHA, AKA XapaKTepuaye 3MiHy

IOJIOJKEHHs TiJja Imig mieo cuiau. JKINO cuja € He3MiHHOIO i Jie B Ha-
OPAMKY PYXy Tijla, MexaHiuHy poOOTy 00UMCJ/IIOI0TE 3a Gopmyso: A= FI.

Opununga mexaniunoi pob6otu B CI — mxoyns (x); 1 Msx=1H-1mMm.

3aJie;KHO BiJ HANPAMKY CUJIM Ta HANIPAMKY PyXy Tijia MexaHiuHa poboTa
MOXKe OyTH JOZATHOIO, Big’eMHOIO a00 HOPiBHIOBATU HY.JIIO.
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§ 30. MexaHiuHa po6oTa. OgnHuua poboTu

KoHTponbHi 3annuTaHHA

1.
2.

IIlo Mum poaymiemo mim cjioBOoM «poboTa» B IIOBCAKIEHHOMY JKUTTi?
HatiTe o3HaueHHS MexXaHiuHOI poboTu. 3. fIKi ymoBu HeoOXimHi mssa BuU-

KOHAHHA MexaHiuHol poboru? 4. Hassite ogunuiiio po6oru B CI i maiite ii
osHaueHHsd. 5. Ha yecTh AKOro BueHOro oTpuMaJja Ha3By OJUHUILA POOOTH?
6. Y AKuX BHUIAAKAX MexaHiuHa poboTa € JoJaTHO? Bia’eMHO0? HOpPiBHIOE
Hymo? ¥ 7. Y yoMy HoJArae reoMeTPUUYHUN 3MiCT MexaHidHOI po6oTu?

Bnpasa N2 30

1.

2.

4.

9.

EkcnepumeHTanbHe 3aBfaHHA

Tarap HepyxoMO BHUCUTH Ha IPy:KuHi. Um BHUKOHYEe POOOTY cuja
IPYKHOCTI, gKa mie Ha Tarap? Yu BUKOHYe poOOTY cujia TSKiHHA?

Yu BUKOHYE POOOTY CUJIa TS KIHHS, 1170 i€ Ha 6aCKeTOONbHUI M’ a4, SKUI:
a) JeKUTh Ha 3eMJIi? 6) KOTUTbCA IIiAJI0TOI0 CIIOPTUBHOI 3a/1u? B) JETUTD
yropy? r) nagae? KImo BUKOHY€E, TO AKY — OONATHY YU Bix eMHY?

Hasenite mpukaanu curyarliii (He po3riaaHyTi B maparpadi), Koau cuia,
sAKAa i€ Ha TiJ0, BUKOHYE NOAATHY POOOTY; BUKOHYE Bif’€MHY POOOTY; He
BUKOHY€E POOOTH.

ITpuknanaroun ropusonransay cuiry 50 H, moBepxHero cToJsia mpoTaTran
3 He3MiHHOIO IIBUAKiCcTIO BaHTa:K. IIpu mbomy OyJI0 BUKOHAHO POOOTY
150 I:x. SAxuit masax mogoaaB BaHTAMK ?

Kawminb macoro 4 Kr magae 3 BUCOTH 5 M. fIKa cuja BUKOHYE TOTATHY
pobory mmix yac naginua xameHns? Yomy mopiBuioe 11 podoTa?

XJIOmYWK Bejie BEJOCUIIe]], TPUKJIagal0uu ropusoHTanbHy cuiay 40 H.
ITpu mpomy Besiocumen pyxaeTbcA PiBHOMipHO. BuaHauTe MIBUAKICTH
PYXY BeJIocHuIIe[ia, AKIIO 3a 5 XB XJOMUYNK BUKOHAB poboTy 12 KI[:K.

IIig Tuckom rasy mopineHb y IUJIiHAPI piBHOMIpPHO Iiepe-
cynyBeda Ha 4 cM (OuB. puCcyHOK). IKy po6oTy BUKOHAB
rasz? Tuck rasy B IWIIHAPI € He3MIHHUM i CTAHOBUTD
0,6 MIla; nmioma mopimHA gopisaoe 0,005 m2.

4 cm

Cxiaamites 3agauy, o0epHeHY OO 3ajadi, AKYy IIOLAHO
v § 30, i po3B’KiTH ii.
fAxy pobory Tpeba BUKOHATH, IO0 MiAHATHA 3 JHA HA IIOBEPXHIO 03epa

KaMminb macoro 15 xr? I'tnbuHa o3epa CTaHOBUTDL 2 M, CePeHs I'yCTHHA
ramena — 3000 kr/m3. Omopom Boau 3HEXTYNTe.

Busnaure poboTy, AKY BU BUKOHYETe, MifHiMaouu 3 IiJJOTH HA CTiJelb
Bizepiie 3 Bomo0. fIKy poOOTy IIpu IIbOMY BUKOHYE CHJIA TAMKIHHSA, IO Oi€ HA
Bigepie? OdgopmTe 3BiT, y SKOMY 3a3HAUTe, IKi IPUJIALN B BUKOPUCTOBYBAJIN
[IJIsI BUBHAUEHHA PoOOTH, AKi BUMipIOBaHHS Ta PO3PAXYHKHU 3MiHICHIOBAIN, AKi
pesyabTaTh OTPUMAJIH.
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

oo

®disuka i TexHika B YKpaiHi

BupatHuin yKpaiHCbKnI BYeHuii-acTpoHom Mukona [MaBno-
BuY bapa6auoB (1894-1971) maiixe BCe CBOE »KUTTS MeLLKaB
y Xapkosi. CBiTOBe BM3HaHHA MOMY MPUHECSV AOCHIAKEHHA
Mapca i BeHepu. 3okpema, M. . bapabalioB nepen6auns
CTPYKTYPY TaK 3BaHMX «MOMAPHMUX LWanoK» Ha Mapci, BuAaBuB
KpucTanu nbogy B atmocdepi BeHepu.

YueHuin 3pobuB TakoX BeNMYe3HUA BHECOK Y OOCHiOXEeH-
HA MicAus. Llle 3agoBro o mepwux KOCMiYHUX MOMbOTIB Ha
Haw npupogHuin cynyTHUK M. . bapabalioB BMCYyHYB rinoTe3y npo CKnag ripCbKux nopig
Ha Micaui. MNicna gocnigXeHb, NPoBeAEHUX 3a AOMOMOrow PobOoTiB-MicALEXOAIB, rinoTesa
HayKoBLA 6/IMCKyyYe MigTBEPAMNACh.

M. T1. bapabalioB 6yB OfHVM 3 aBTOPIB i PEAAKTOPOM MEPLLOro «ATiacy 3BOPOTHOrO
60Ky Micausy, Akun 6yB cknageHuin 3a ¢otorpadiamu, oTPYMaHUMK aBTOMATUYHOK MiX-

nnaHeTHo cTaHui€en «Micalb-3».

°
Puc. 31.1. EKcKaBaTop BMKOHY€E

§ 31. NOTYXHICTb

MoxnvBo, BiAMpaBHOIO TOUKOIO B PO3BUTKY NIOACHKOI LMBINi3aUii cTaB yac, KOnu NiognHa
novana BWUFOTOBAATM MPOCTI 3HapAAAA, OyAyBaTv HAWNPOCTIWE XWTMO, opaTyé 3emnto.
CnoyaTKy BOHa BMKOPUCTOBYBasa ANf BUKOHaHHA POOOTY TiflbKU M'A30BY CUY CBOIX PYK,
noTim — cuny CBINCbKUX TBapWH: KOHel, BONiB, BiC/toKiB, Bepbnogis. Lie nossonuno 3a
MEHLLUWI Yac BUKOHYBaTW Ty camy poboTy.

Ane cnpaBXHill NpopuB CTaBCA 3aBAAKM BUKOPUCTaHHIO MALLVIH | MEXaHi3MiB — aBTOMOGINB,
CyAeH, NoTAriB, KpaHiB, ekckaBaTtopis Towo. CyyacHi MalwyHN MOXYTb BUKOHYBATU PObOTY
B TUCAYI pa3iB WBMALE 3a NMIOAUHY. AKa X XapakTepucThKa MalmnH € NOKA3HNKOM iXHbOI
epeKTUBHOCTI?

n 3HanoMuMoch i3 $pisnUHOI BeNNUYNHOIO
«MOTYXKHICTb»
PizuuM BuUKOHABIAM IJis 34iMCHEHHSA Tiel camoi
poboru motpibeH pisHumit uac. Tak, AKIIO eKc-
KaBaTop i Komau OZHOYACHO PO3MOYHYTh KOIIATHU
mpanmrei (puc. 31.1), To 3po3ymijo, IT0 eKCKaBa-
TOP BUKOHAE PoOOTY 3HAUHO HIBUAIIE 3a KOIadya.
Tax camMo KpaH IITBUAINE 38 BAaHTAKHUKA IepeHe-
ce MOTPIOHY KiJBKIiCTh IEIVIMH; TPAKTOP IITBUIIIE
3a KOHs 30pe IIoJe.
? Hasenits mie kinbKa momiOHMX IIPUKJIATIB.
I xapaKTepPUCTUKU ITBUAKOCTI BUKOHAH-

Ty camy po60'|'y B fiEKiNbKa pasiB HA p06OTI/I BHUKOPHUCTOBYIOTH q)i3I/ILIHy BeJIMYNHY
wBuaLle 3a Kkonaya nomy:)fﬂﬂicmb.
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§ 31. MoTy»HicTb

MNoTy»HicTb — Ue ¢i3nyHa BenuumMHa, AKa Xa-
paKkTepu3ye WBMAKICTb BUKOHAHHA poboTK i go-
PiBHIOE BiHOLLEHHIO BUKOHAHOI po60TM [0 Yacy,
3a AKWN Lo pobOTY BUKOHAHO:

A
N=—,
t
me N — mory:uictb; A — pobota; ¢t — uac
BUKOHAHHA PoOOTH.
Odunuysa nomyxucrnocmi 6 CI — Bar:

[N ]=B’I‘.
s omuHMLA micTasia cBOIO Ha3BYy Ha YeCThb

OpUTAHCHKOTO iH)KeHepa Ta BUHAXiTHWKa-Mexa-
uika /Ioc. Bamma® (puc. 31.2).

1 Br Odopisnioe nomyxrHocmi, 3a AKo0i npo-
msezom 1 ¢ sukonyemuvcs poooma 1 Ix:

1Br=12%
C

3 o3HaUeHHSA MOTYKHOCTI BUILJIWBAE, IO N10-
myaucHicmy wucesbHo 0Opi6HI0E pobomi, AKY 6U-
KOHAHO 3a 00HY ceKyHOIY.

Takum uwmHOM, IIiJf Yac BUKOHAHHSA Mexa-
HiuHOI PO0OTH OiNBITY IOTYKHICTH PO3BUBAE
Te TijJgo, sIKe 3a TOH caMMUi Yac BUKOHYE Oilb-
mry pobory. Hampukiaanm, oguH ABUTYH JiTaka
AH-225 mory:xkHimuit y 5 pasiB 3a oguH ABU-
ryH gitaka AH-140 (quB. Ta6auiio)”, OCKiIbKHT
3a 1 ¢ Bim Bukonye pobory 9190 x/l:x, a 1BUTYH
aitaka AH-140 — mumre 1840 k.

3’AcoBYEMO, AK NOTYXHICTb 3anexiTb

Bif, CMNM TArM Ta WBUAKOCTI pPyxy
IIpumyctumo, 1o Tpeba BUSHAYUTHU MOTYKHiCTh
TPAHCIIOPTHOTO 3aco0y, SKUU PYyXaeThbCsad 3 He-
3MiHHOIO IIIBHUAKICTIO U, a HOro ABUI'YH CTBO-
proe cuny Taru F. [[nsg BusHaueHHS HOTY KHOCTL

A
cKopucTtaemocs ¢opmysoio: N =—.
t

e * . .
l Ax ommuuio nory:xkuHocti xefimc BarT 3ampoBaznus

Kincoky cuany. 110 oquHUIIO 1 3apa3 BUKOPHUCTOBYIOTH
y TexHimi: 1 K. ¢. ~ 735,5 Br.

** BaranbpHa MOTY:KHicTh ABUrYHIB aitraka AH-225 (uo
Mae 6 ABUTYHIB) IepeBUIYE 3arajbHy IOTYKHICTH
nBuryHiB riTaka AH-140 (1iro mae 2 gBuryHnu) y 15 pasis.

Puc. 31.2. xxenmc Batt
(1736-1819), 6prTaHCbKUN
BUHaXiOHNK-MeXaHiK; CTBOpVB
YHiBepcasibHy NapoBy MalLUHYy

IomyocHnicms dsuzyHis
OesarKux mexHiuHux 3acobis

TexHiuHMR IToryx-
3aci6 HicTh, KBT
IIpansbui 0,15-0,45
MaIIuHNA
IIunococu 1,3-2,5
MoTonuk.anu 11-230
Jlerxosl 37 1900
aBTOMOOiTi
Bamramul 35 994
aBTOMOOiTi
TpakTopu 45-410
Tenixkonrepu |425-8380
Jlitax AH-140 1840
(1 gBurym)
Jlitak AH-225
«Mpis» 9190
(1 gBuUryH)
Paxkera-Hociit
«IIpoTon» 7
(3aranpHA ~4,4-10
MOTY KHICTD)
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

3ragaeMo (opMyJay OJIA Po3paxyHKy poboru: A=Fl, a TaKoX Te, IO
B pasi piBHOMiIpHOro pyxy NILIAX [, AKWI IMOMOJIAJIO TiJO, TOPiBHIOE MTOOYTKY
MIBUAKOCTI PyXy Tijla Ha yac tioro pyxy: [=vt. Ilicaia mepeTBopeHb MaEMO:
NoA_FL_Fut_ o
t t t
OTixe, OTPUMAHO (QOpMYLY O BUSHAYEHHS NOMYHCHOCTI:

N =Fv

3eepuimsb ysazy! 1a dopmyaa qo3BoJIAE PO3PaXyBaTU TAKOK MUTTEBY II0-
TYKHICTH (TOOTO MOTYKHICTH Y IMeBHUII MOMEHT 4acy) OyAb-SIKOT'0 TPAHCIOPT-
HOro 3aco0y, HaBiTh AKIIO IIBUIKICTh MOro pyXy i cuja TaAru Oes3mepepBHO
3MiHIOIOThCA.

Yuumocsa po3B’AsyBatv 3apgadi

3apaua. JlroguHa piBHOMiIpHO mimHiMae Biapo 3 Bomoro Ha BucoTy 20 M
3a 20 c. Ky moTy:KHIiCTH PO3BMBAaE JIOAMWHA, SAKIIIO Maca Bifpa 3 BOMOIO
cragoBuTh 10 Kr?

Ananiz @izuunoi npobaemu. 1llo6 BM3HAUUTU TOTYKHICTBH,
Tpeba pospaxyBaTu pPoOOTY, AKY BUKOHAJA JIOAWHA, IIigHIi-
Malouu Bifpo Ha IeBHY BucOTy. HJia 1mporo ciij 3HaTu 3HA-

eST

ueHHsa cuau F, 3 AKoio JrogumHa Aie Ha Bigpo. Ha Bizpo mi-

IOTh OBi cuJu: cuJja TAMKIHHSA me i cuna F (IYB. PUCYHOK).

Bingpo pyxaerbca piBHOMipHO, TOMY IIi CHMJIM CKOMIIEHCOBaHi:
F=F_. . 3a nux ymMoB i 3HaiijjleMO IIyKaHe 3HAYEHHS CUJIHU.

3agauy poaB’asyBatumMeMo B ogumHuUIAxX CI.

1

TAXK

Hano: Iowyx mamemamuuHol modesni, p0368'A3aHHSA. 3a O3HAUEH-
h=20 m .
£290 ¢ HAM MOTYKHOCTi: N =—
m=10 Kr Pobora, sxy BukoHama Jdiognua: A =FIl.
2=10 E Ockineku F=F . =mg, a l=h, To pobora JIOANHHU AOPiB-
- HIOE A=mgh.
ITimrcTaBuMO Bupas AJid podOTH y (OPMYIY IMOTYIKHOCTI:

SHaiimu: mgh
N—? N=
t
IlepeBipuMO ogmHMITIO, 3HATAEMO 3HAUEHHSA IITYKAHOI BEJIT-
YUHN:
KIr-— M
H-m K 10-10-20
[N]= KL - _4 =Bt; N=—"""-100 (BT).
(¢} C (6]
Bionogidv: N=100 Br.
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§ 31. MoTy»HicTb

Nig6buBaemo nigcymkun

Ilory:xHicTh — 1e (pidmuHa BeJUUYMHA, AKa XapaKTepusye IIBUIKICTh
BUKOHAHHA POOOTHU i MOPiBHIOE BiTHOIIIEHHIO BUKOHAHOI POOOTH IO Uacy,
. A
3a AKUI 10 poboTy BUKOHaHO: N =—.
t Iiox

Opmuauna noryskuocti B CI — Bar (Br); 1Br=1—"—-.

(¢}

ITory:xHicTh TaK0K MOXKHA 00UMCIUTH 3a (popmysoo: N = Fv.

KoHTponbHi 3anuTaHHA
1.

HatiTe o3HaueHHA TOTYsKHOCTi. 2. HasBiTh ommuuiio mory:kHocti B CI

i matite i1 osHaueHHs. 3. SIKy mosacucTeMHY OAWHUIIO IIOTYKHOCTi BU
s3Haere? 4. fIK BUBHAUNUTH MHOTYKHICTL, IKY PO3BUBAE TiJIO, SKIIO Bimomi
cuja, II0 Oie Ha Tijgo, i mBUAKiCTL pyxy Tiga?

Bnpasa N2 31

1.

IlepiokacHUK i OAWMHAAIIATUKJIACHUK 34 OMHAKOBUU YaC HigHAIUCA
cxXolaMu 3 IIEPIIOTrO IIOBEpXYy Ha Apyruii. XTo 3 HUX PO3BUHYB IIiJ vac
PYXYy OLIBIITY HOTYKHICTH?

XJI0onunK, NigHiMaounch cX0gaMi, PO3SBUHYB IoTyKHicTs 160 Br. Aky
poboTy BuKoHAaB XJomuuk 3a 20 c¢?

3a AKuil yac ABUTYH aBTOMOOijA, po3BuBarouu moTy:KHicTh 150 kBT,
BUKOHae poboty 900 g I[:x?

Pyxarounchk ropms3oHTaIBHO AiIAHKOIO OPOTH,
aBTOMOOiNL mWix'ixaB mo miaiiomy (puc. 1). Yum
3MIHUTBCS IIBUAKICTR pPyXy aBTOMOOiIA 3a
He3MiHHOI IOTYKHOCTI ABUTYHA?

3arajibHa MOTYXKHICTH ABUTYHIB JiTaKa CTAHO-
Buth 10 MBr. BusHaure cmiy omopy pPyXoBi,

. ) K Puc. 1
SAKIIO JIITAK PyXa€eThCs 3 He3MiHHOIO IIIBUAKICTIO
720 km/roz. F, ‘IfH
CraamiTs 3amauy, o0epHeHy [0 3amadi, 1o moga- 2

Ha B § 31, i po3B’sKiTH i1.

Ha rpadiky (puc. 2) mogaHo 3aJeKHICTb CUIN
TATW MOTOIIMKJIA Bij MIIAXY, AKWUN BiH moJiae 0 >
3a 2 XxB pyxy. BusHauTe cepeqHIO MOTYKHICTH 600 1200 [, m
OBUI'YHA MOTOLIUKJIA. Puc.2

«Tpu yimenunu» — poaraiioBaHa B Kural maii-

MOTYy KHila rigpoeaekTpocTaHIlisg v ¢BiTi. BoHa Mmoske saminuTu 9 aTom-
HUX eJeKTPOCTaHIIifl cepelHbOI MOTy:KHOCTi. Bucora ii rpe6ai mopis-
Hioe 180 M, IOTYKHiCTh BOAHOTO MIOTOKY CTaHOBUTH 22,5 'Br. Busnaure
00’eM BOAH, 110 TIaa€ 3 TpebJIi 3a XBUIUHY .

CropucraiiTech JOAaTKOBUMH AKepeaaMu iHdopmarrii Ta ckaagiTs 1-2 3a-
maui 3a Temoio § 31. Po3B’saKiTh cKJyIameHi 3ajaui; yMOBU i po3B’sI3aHHA
odopMTe HAa OKPEMOMY apKyIITi.
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

H
10. 3anosHIiTE Tabauro. Beasxkaiire, mo g=10—.

KT
@Di3uyHiI BeIMYUHU
Bucora, PoboTa crTH Popmysia 4y PO3PAXYHKY
Maca Tima | 8 akoi magae - (bisuyuHOI BeJIMYNHU
] TAXKIHEA
Tijo0
1,25 kr 2™
1M 150 xJlx
200 r 1,8 Mx

- ranoK

ﬁ'ﬂm} EKcnepnmeHTanbHe 3aBAaHHA

" Y aBiTh, 1110 BaM HEOOXiTHO BUMipPATH HOTYKHICTb JBUTYHA, AKUI BUKOPUCTO-

7% ByIOTH AJIA HmifgfioMy BaHTaxKy. fIKi (pismuni BeawumHM Bu OymeTe BUMiproBa-
tu? ki opuaagu Bam 3HaK00ATbCA? K BU OI[iHKTe MMOXUOKY BUMipIOBaHHA?

®disuka i TexHika B YKpaiHi

Irop PadainoBuny lOxHOBcbKuMIA (Hapog. 1925 p.) — y4yeHu B ranysi
TeopeTNYHOI i3nKY, 3aCHOBHUK JIbBIBCbKOI HAyKOBOI LUKOAN CTaTu-
CTMYHOI Gi3VKK, OANH i3 3aCHOBHUKIB 3axiJHOrO HayKOBOrO LIEHTPY
HAH YKpaiHu, rpomagcbkum gify, akagemik HauioHanbHOI akagemii
HayK YKpaiHu, lepon YKpaiHu.

Micna 3akiHYeHHA di3nKo-maTeMaTUUHOro GpakynbTeTy JIbBiBCbKO-
ro [epxaBHOro yHiBepcuteTy iMm. IBaHa ®paHka I. P. IOxHOBCbKUIA
NPOAOBXMB HAaBYaHHSA B acMipaHTypi LbOro yHiBepcuTeTy Ha Kadeapi TeopeTndHoi disnKku.
Came TyT BiH MPOWLIOB WAAX Bif acnipaHTa Ao akagemika. |. P. KOXHOBCbKMI i MOro yuHi
oTpumanu GyHAaMeHTanbHi pe3ynbTaTi B MIKPOCKOMIYHI Teopii eneKkTponiTis, Teopii MeTa-
niB i cnnaBiB, Teopii pigkoro renito, Teopii pazoBux Nepexomnis.

Y 1990 poui I. P. FOXHOBCbKMI cTBOPUB IHCTUTYT 0i3nKM KOHAEHCOBaHMX cuctem HAHY
(m. JTbBiB). fickpaBi JOCATHEHHA BYEHOrO 11 OYOMIOBAHOrO HUM KOJIEKTMBY OTPUMAsV LLUNPO-
Ke BM3HaHHA B HayKOBOMY CBITi.

§ 32. MEXAHIMHA EHEPTIA. NOTEHUIAJIbHA
| KIHETUYHA EHEPTII TU1A

CnoBo «eHeprif» M1 YyeEMO B TENEBI3iiHMX penopTaxax, 6auMmo Ha wwnanbTax raseT Toulo.
Hum mMoXHa ckopurcTaTiCA ANA XapaKTepucTUKM noaen (eHepriiHa NioAnHa), NPUPOLHNX
ABMLY (eHepria 3eMNeTpycy UM yparaHy), MaluvH i MexaHi3MiB (enekTpoeHepria, AKYy BOHU
CNOXKMBAIOTb). A LLLO X Take eHepris 3 Touku 30py Gisnkn?
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§ 32. MexaHiyHa eHepria. [loTeHuianbHa i KiHeTMYHa eHepril Tina

n HisHaemocs, wWo Take eHepria i AK BOHa
noB’si3aHa 3 MexaHi4Hol po6oTolo

Enepria (y mepekJiazi 3 rpemnbKoi Ie CJI0BO
O3HAYAE «IiAJbHICTb») — IIe OHA 3 HallBaKJIU-
Bimux (pismuyHUX BEJIUUYNH.

3 Kypcy HpUPOTO3HABCTBA BU 3HAETe TaKi
TMOHATTS, AK <«eJeKTPUYHA eHeprid», «aToMHAa
eHeprisg», «MexaHiuHa eHeprisg», — yce Iie pis-
Hi Bugu eHeprii. ¥ mMexaHimi Mu MaemMo cupaBy
3 MexXaHiyHow eHepzier i OymeMo KOpPUCTyBaTH-
cA TaKUM O3HAUYEHHAM:

EHepria — ue ¢i3nyHa BenMUMHa, SiKa XapaKTe-
pu3ye 30aTHICTb Tina (cMCTeMun TiNn) BMKOHYBaTU
poboTy.

Eneprito nmosumauarors cumBosom E (a6o W).
Odunuuys enepeii 8 CI, sk i po6OTH, — MMKOYIb:

[E]=I[)R.

IIpogemomcTpyeEMO 3HATHICTDH Tijia BUKOHYBA-
T MexaHiuHy pob6ory. Posramryemo MajeHBKY
KYJBbKY Ha Kpalo CTOJIa, a Ha IIiAJI03i II0CTaBUMO
HOCYAUHY 3 BOAOI0. SIKIO BillITOBXHYTHU KYJIBKY,
TO BOHA IIOJIETUTh YHUB, YIIaJie Y BOAY 1 PO3XJIIO-
nae pigumnay (puc. 32.1). IToaBa OpusoK o3HAUaE,
o KyJbKa BUKOHAJA NHeBHY pobory. fIKio K
KYJIbKU HE TOPKATHUCS, BOHA 3aJUIIUTHCS JIeKa-
™1 Ha cToui. OTiKe, eHeprisg KyJabKHU MOKe OyTH
peasrisoBaHa BUKOHAHHSAM POOOTH IIiJ Uac mamiH-
Hs ab0 30epesKeThCs M0 «JIIMIIMNUX YaciB».

Ha puc. 32.2 minmua MoTyska BTPUMYE me-
dopmoBaHy 0anKy KaramyiabTu. Bajgka pobomy
He BUKOHYE, aje Mo e BUKOHAMU, SAKII0 MO-
TY3Ky BIAIYCTUTH: PO3UPAMJIAIOUNCH, OajKa
HaJlacTh IIBUJKOCTI MeTaJbHOMY cHapany. Ilpu
oMy gedopmariiss 6aJKU 3MEHIITUTHCS.

Bararbom i3 Bac, HameBHO, TpaIladJocsa Oa-
YUTHU, AK T'paioTh y O6oyainr. Kymao myckaioTb
TOPM30HTAJILHOIO TJIaJeHbKOIO OOPiKKoio. Bin
MOMEHTY KHIKA [0 BJIYUeHHSA B KeIVli KyJada
pyxXaeTbcs TPaKTUUYHO 3a iHepIiieio i po6ory
He BUKOHYE. AJie MOTiM, KOJU KYJS POSKUIYE
Keryi, BoHA 8UKOHYE nesHy pobomy (puc. 32.3)
i 3MeHIITye MIBUAKICTH CBOTO PYXY.

Puc. 32.1. Kynbka Ma€ mexaHiuHy
eHeprito, TO6TO MOXKe BUKOHaTU
MeXaHiuHy po6OoTy, HanpuKnag
po3xnonatu Bogy

Puc. 32.2. lepopmoBaHa banka
KaTanynbTV Ma€ MexaHiuHy eHep-
rito: AKLLO MOTY3KY 3BifIbHUTY,
6anka po3npAMNUTLCA | HaJacTb
LIBMAKOCTI METaNbHOMY CHapsaay,
TO6TO BUKOHA€E poboTy (prUCyHOK
JleoHappno fa BiHui)

Puc. 32.3. Kyns, Aaka pyxa€eTtbca
[OPIPKKOIO, Ma€E MeXaHiuHy eHep-
Tito, OCKiSIbKN MOXKe BMKOHATU
poboTy — 36uTK Kerni
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

? HaBepmites 1mie KijgbKa IPUKJIAAIB Tija, AKi
3IaTHI BUKOHATHU PobOTy, TOOTO TiJ, AKiI Ma-
IOTh IEBHY MEXaHIUHYy eHeprio.

Yum 6inbilly poOOTY MOKe BUKOHATHU TiJo,

TuM OiJIBITY eHeprieto 1e Tijgo mae. Ilixg uac Bu-
KOHAHHA MeXaHiuyHOI poboTH eHeprid Tija 3mi-
HI0eTECA. OTIKE, MexaHiuHa poboma € Mipoio
3MiHU eHepeil miaa.
Puc. 32.4. TligHimatoum uernuxu, Tax, Kogu Ha OymiBHUIITBI POOITHUK IIif-
BaHTa’KHVK BUKOHY€ 'V‘exa.Hi_"HY HiMae IeryiMHU, eHepris IeruH 30iJbITyeThes
poGOTY, AKa AOPIBHIOE 3MiHI Ha B3HAUeHHsS BUKOHAHOI pOOITHHKOM po6OTH
enepritiernn (puc. 32.4). EHepria KynbKu, IO IIagae 3i cTo-
JIy, SMEHIITYETHCA Ha 3HAUEHHA BUKOHAHOI ITi€f0
KyJbKOI0O pobotu. Te came MOKHA CKasaTu
¥ mpo po6oTy, BUKOHAHY 0AJIKOI0 KaTallyJIbTH,
i mpo poboTy KyJi aasa OOyJIiHTY TOIIO.

_— E BusHayaemo nmoTeHuUianbHy eHeprilo,

AKy 3anaca€ nigHaTte Tino
Tino, miguaTe Hajg MoOBepxHEIO 3eMJii, Mae
W/ eBHY €HEeprilo, 3yMOBJIEHYy NPUTATAHHAM Tija
’ mo 3emui. Tarky eHeprito HaswBaIOTh NOMEHUI-
AJLbHOI0.

Puc. 32.5. lLinax, akuin nogonano

Tino, Wwo naaano nig ajieio cunu MoTeHuianbHa eHepria E, — ue eHepris, 3y-

TAXIHHA F.__, QOPIBHIOE BUCOTI A, . . .
MOBJIeHa B3aEMOJI€l0 Tin abo YacTuH Tina.

K

Ha fKiln nepebyBaso Tino
IlomenuianvHa enepeis mina, niOHAMO20 HA
Odeary seucomy h Had nosepxhero 3emi, 00pigHIOE

pobomi, AKYy 8UKOHAE cuna maxcinua F . 3auwac

nadinus mina 3 yiel eucomu: E,=A=F 1.
Ockinpknu F, , =mg, a l=h (puc. 32.5), T0
E = mgh.
IlomenuianvHa eHepzisa miaa, niOHAM020 HaO
nosepxuero 3emsi, OopieHioe 000ymKy macu m
mina, NPUCKOPeHHs BilbH020 NAldiHHA g i 6uco-

mu h, Ha akiil posmawosare migo:

Ep =mgh

Ilorenmianbaa eHepria Tija 3aeKUTh Bin
BHUCOTH, Ha SKiii mepebyBae Tijo, oT:Ke, 8uUOip
HYJIb08020 Pi6HA — piBHs, 8i0 AK0z0 6yde suMmi-

Puc. 32.6. [oTeHuianbHa eHepriA
KHVIXKM, pO3TallOBaHOI Ha YeT-
BepPTiV NonuLi, BIGHOCHO nignoru
€ 6inbLLOIo, Hix BigHOCHO Apyroi  PI06AMUCA 6UCOma, — CYTTEBO BILIMBAE HA 3HA-
nonuuj YeHHS IOTeHIliaJlbHol eHeprii (puc. 32.6).
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§ 32. MexaHiyHa eHepria. [loTeHuianbHa i KiHeTMYHa eHepril Tina

HdoBoaumo, Wwo npy»xHo gepopmoBaHi Tina MaloTb NOTeHUiaNibHYy eHeprilo

Y npy:xHO me)opMOBAHOMY Tijli YaCTUHU
Tijla B3a€EMOIIOTH CHJAMH IIPYy:KHOCTi. SKIITo
TiJO «3BiIBHUTU», TO CUJIU IPY:KHOCTi IIOBEPHYTH
Woro nmo HemeOpMOBAHOT'O CTaHY, BUKOHABIIU
MexaHiuHy poboTy. OTiKe, Py:KHO Aed)opMOBaHe
TiJIO Te:K Mae MOTeHIiaJbHy eHepriio (pmuc. 32.7).
IloTeHmianbHy eHEPTit0 npyxicHO Oedhopmosa-
Hol (posTsarHeHOi ab0 CTHCHEHOI) NPYM#UHU BU-
3HAYaIOTh 3a (DOPMYJIOIO:

Puc. 32.7. Yum 6inblue nedpopmo-
BaHi nneuvi nyka, Tm 6inblua
E = X NOTeHUianbHa eHepria

e k — JKOPCTKiCTh; X — BHUAOBYKEHHS IPYKUHU.

Bnactusicts medopmoBaHOI NMPYy:KUHU «3alacaTy» NOTEHIiaJbHY eHep-
rifo, a moTiM 3a ii paxXyHOK BUKOHYBATH MeXaHiuHYy POoOOTY BUKOPUCTOBYIOTH
y 6araThbox MexaHisMax: MeXaHiuHMX FOAMHHUKAX, IBEPHUX 3aMKax, KJala-
HaX aBTOMOOIJLHUX ABUTYHIB, aMOPTU3aTOPaX aBTOMOOLJIiB TOIIIO. -

n 3HanoMMMOCA 3 KiHETUYHOI eHepriel Tina
3rajaemMo OpUKJIAL i3 Kyjaeio AJisd OOYJIiHry: BOHA KOTUTHCS, PO3KULYE
Keruii I 3MeHIITye ITBUAKICTh cBOro pyxy. Kyasa BUKOHYe MexaHiuHYy pPoOOTYy,
TOMY MeXaHiuHa eHeprisa KyJi 3MeHINyeTbcsA. PasoM 3 TMUM HOTeHITiaJIbHAa
eHepriag KyJai Mo i micasa 3iTKHEHHA 3 KeIrIAMHU 3aJUIIaETbCcA HEe3MiHHOIO,
aJiKe Bech Uac KyJis mepe0dyBae Ha Tili caMiii BUCOTi, — 3MiHIOETHCA TiJIBKU
MIBUAKICTE 11 pyxy. OTiKe, eHeprisg, siKa AO3BOJIMJIA KYJi BUKOHATH POOOTY,
OyJsa 3yMOBJIeHA PYXOM KyJIi. ¥ (isuili 1o eHepriro Ha3sMBAIOTL KiHEMUYHOIO.
Kinemuuna enepezis 3anexcumsv 6i0 macu mina ma weudxocmi iiozo pyxy.
Tak, i3 IBOX KyJb, IKi PyXaroThCA 3 OJHAKOBOIO IMIBUAKICTIO, KyJsa Oi/Ib-
I1oi Macu BiAINITOBXHE TOM caMuili OPyCOK Ha OiJbITy BimcTaHb, TOOGTO BUKO-
Hae 6inpiry pobory. Ile o3mauae, 1110 3a OMHAKOBOL IMIBUIAKOCTI KyJA 0ijabImol
Macu Mae OinbIny KimeTmuny emeprito (puc. 32.8). fAximno Kyai MaroTh ogHa-
KOBY MAacy, TO OiJbIIly pPoOOTY BUKOHYE Ta KYJs, KA PYXA€ThCA 3 OLIBIIIOIO
MIBUAKICTIO, TOOTO caMe IS KyJisd Mae OiJIbIy KiHeTuuny eHeprito (puc. 32.9).

m,<my v,=0, m,=m,; v, <v,

__Omn

|
|
|
|
|
|
I

® |

m  Om

Puc. 32.8. Yum GinbLuoto € Maca Kyni, Puc. 32.9. Yum GinbLUOIO € LWBUAKICTb PyXy
TUM BinbLUy KIHETUYHY eHeprito BOHA Ma€ Kyni, TUM 6inbLuy KiHETUYHY eHeprito BOHa Ma€
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

Y @isumi Bu3HAUEHO ITEBHY 3aJe}CHiCMb KiHemuuHol eHepeil 6i0 macu
i weudxocmi pyxy miaa.

KiHeTnuHa eHepria — Ue eHepris, AKa 3yMOBNeHa PyxoM Tina i JOpPiBHIOE Mo-
NOBWHI AOBYTKY Macy Tina Ha KBagpaT LWBMAKOCTI MOro pyxy:

2

ne E, — kimeTwuHa eHepria Tijna; m — Maca Tija; U — MIBUAKICTE pyXy
Tija.

Kimeruuna eHepris Tijma aasa pisHEMX cHocTepirauiB mMoske OyTH PisHOIO,
OCKIJILKM BiZHOCHO HHX MOKe OyTH pPisHOI0 IIBHUIKICTH PyXy IBOTO Tija
(puc. 32.10, 32.11).

Puc. 32.10. BigHocHO TypucTa Puc. 32.11. BigHOCHO nacaxupa noTAra, Lo pyXa€Tb-
KaMiHb He Ma€ KiHeTUYHOI eHepril, CA, KIHETMYHa eHepria )ypHany JOPIBHIOE HYIIO, a Bif-
a BIAHOCHO BeflocMneauncTa, AKUN HOCHO NIOAVHN Ha NAaTGOPMI XKypPHaN Ma€ KiHETUUYHY
CTPIMKO HabNMXKAETbCA, — MaE eHeprito

[Jaemo o3HauyeHHA NOBHOI MexaHiYHOi eHeprii Tina
HoBosi vyacTo Tizo mMae i moreHIianbHy, i KimeTuuny eHeprii. Hampu-

KJam, JiTak, IO JIeTUTh HaJ 3eMJIeI0 Ha AeAKill BMCOTi, Ma€ i MOTeHI[iaJb-
HY eHepriio (0o B3aeMogmie i3 semJier0), i KiHeTnuHY eHepriio (60 pyxaeTnhcs).

Cymy KiHETUYHOI i MOTeHUianbHOI eHeprii Tifa Ha3MBaloTb MOBHOK MeXaHiy-
HOIO eHeprielo Tina:

Erouma =E4+E,

IIOBHA

Nip6uBaemo nigcymkun

Ao Timo (abo cucrema Tia) MOXKe BHUKOHATH MeXaHIUHY poOOTy, TO
KasKyThb, III0 BOHO (BOHA) Ma€ eHepriio.

Enepriro mosuauaroTs cumBoom E abo W. Ogunurero exeprii B CI € mxo-
vib ([x).
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§ 32. MexaHiyHa eHepria. [loTeHuianbHa i KiHeTMYHa eHepril Tina

Emneprito, symoBieHy B3aeMofiero Tisi a00 YaCTUH OAHOTO Tijia, HA3UBAIOTh
HOTEeHITiaJbHOIO eHepriero. IloTeHITiaIbHY €HEeprilo MamTh OPYKHO ae)opMo-
BaHe TiJjo i Tijo, migHsATe HAJ IOBEPXHEI0 SeM.Ii.

ITorenmianbHy eHepriioo migHATOro HaJ IIOBEPXHE 3eMJIi Tijia MoKHa 00-
yucJauTHu 3a (popmyioro: E = mgh , me m — Maca Tija; & — IPUCKOPEHHA BiJIbHO-
ro mamiHHsA; h — BUCOTA, Ha AKill po3TaIllOBaHE TiJI0, BiIHOCHO HYJILOBOTO PiBHS.

Emnepriio, ika 3yMOBJIeHa PyXOM TiJjla, HA3UBAIOTh KiHeTH4YHOIO eHeprieio E, .
2

Kizernuny eHepriio Tijsa 064uCIIO0TEL 3a (popmynow E, =
Maca Tija; v — HIBUAKICTD PyXy TiJja.

CyMmy KiHeTUYHOI i TOTeHIIiaJIbHOI eHeprill Tijla Ha3WBaIOTh IIOBHOIO MeXa-
HiuHOIO eHepriero Tina: E =E,+E,.

, Ae m —

IIOBHA

KoHTponbHi 3anuTaHHA

1. IlTo osuauae Bupas: «Timo (abo cucrema Tii) Mae eHepriio»? 2. HasBiThb
onmuuitio edeprii 8 CI. 3. HaBeniTs mpuKJIagu Ha HiATBEPI:KEHHS TOTO,
IO IIiJf yac BUKOHAHHA poOOTU eHepris Tijsa sminioeThedA. 4. JlaiiTe o3HA-
YeHHA MOTEHI[1aJIbHOI eHeprii. 5. 3a AK00 ()OPMYJOI0 BU3HAUAIOTH ITOTEH-
miaJbHY eHepriio Tija, HiJHATOrO Ha BUCOTY h HaJ HOBepXHe 3eMJi?
6. Uu 3ajiesKUTh 3HAUEHHS IIOTEHIliaJbHOI eHeprii Tija, migHATOrO Ha
3emJer0, BiJ BUOOPY MOUYATKOBOIO PiBHA Bimmiky Bucotu? 7. IlaiiTe o3Ha-
YyeHHs KiHeTmuHOI eHeprii Tisa. 8. 3a siK0i0 (GOPMYI0I0 MOMKHA OOUMCIUTI
KimeTnuHy eHepriio Tima? 9. Yomy KiHeTMuHa eHepris TOro camoro Tija
mMoxke OyTu pisuor? 10. [lafiTe o3HaueHHS IIOBHOI MexaHiuHOI eHeprii Tia.

Bnpasa N2 32

1. HaBeniTs npuKJIagu TijI, SKi MailOTh IIOTEHIIAJIbHY €Hepriio, 1 IpuKaagu
TiJI, AKi MalOTh KiHETUUYHY eHepriio.

2. OnuiriTe, AK 3MiHIOETHCS IIOTEHIliaJIbHA €Hepris JiTaKa IIijg yac 3Jab0Ty
Ta IocagKku. 1K 3MiHIOEThCS 1OT0 KiHeTnuHAa eHeprisa?

3. O0uMCJIiTh IOTEHIIAIbHY eHeprio moprdess, KUl JeKUTh Ha IapTi,
BigHOCHO miggoru. Maca moptdensa — 3 Kr, Bucora maptu — 80 cMm.

Busnaure KiHeTmuHY eHepriio Besiocumenucta Mmacoio 50 Kr, aKui
pyxaeTrbcd 3i mBuakictio 10 m/c.

ITernuua macor 5 Kr mae norennianabay ereprito 20 [»x. Ha akiit BucoTi
HaJ IIiJI0TOI0 PO3TAIIIOBAHA IIETJINHA, AKIIO 38 HYJILOBUI PiBEeHB y3ATO
MOBEPXHIO Imigyoru?

Tino pyxaerscs 3i mBuakicTio 7,2 KM/ron. BusnauTre macy mporo Tija,
SAKIIO 0T0 KiHeTUYHA eHeprisa cTaHoBUTH b K.

ITix uac 6ackeT6oabpHOr0O MaTuy M’ a4 Macor 400 r KuHyIu B OiK KiJIbIld.
BusHaure moBHY MexaHiuHy eHepriio M’ aua Ha BUCOTi 3 M, SKIIO Ha il
BUCOTI BiH pyxa€eThcd 3i mBUAKicTIO 2 M/c. 3a HyJILOBUU PiBeHb Bi3bMiTh
PiBeHB IMiAJIOTW CIOPTUBHOI 3aJI1.
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

8. CkopucraiiTech JOJATKOBUMU JKepeIaMU iH- I, cm
dopmarrii i 3HAKWAITH OIIMC TPUCTPOIO, i AKO- A
To I'PYHTYEThCA Ha 3MiHEHHI IIOTeHIIiaJIbHOI 20
eHeprii. 3pobiTe cTHCIIE ITOBiJOMICHH. 10l 7 /
9. 3arpa@dikom maaxy (4UB. PUCYHOK) BU3HAUTE —
MIBUAKICTE PyXy Tina. Bigmomines mopaiite 0 >
12345 tc¢

B MeTpax 3a CEKYHAY.
10. 3’scyiiTe BiAmOBigHICTS, MisK KOKHOIO 3 IIOJAHUX CHUJI i (pOpMYJIOI0, 3a
K010 11 Bu3HauaroTh. Ha3BiTh (hismuHi BenrmumnHU, AKi MiCTUTH KOXKHA
dopmya, Ta OTUHUIL, B AKUX BOHU BUMIipPIOIOTHCA.
A Apximemoa cuia B Cuna Teprsa
b Cuna mpyskHOCTL I' Cuna Taxinna

1 F=mg 2 F=uN 3 F=kx 4 F=pS 5 F=p,,8V.

3aH

EKcnepmmeHTaane 3aBAaHHA

ITpunymaiiTe i mpoBediTh AeKigbKa AOCIIAIB Ha HiATBEPAKEHHS TOTO, IO
npy:xHe TedopMoBaHe TiJI0O Ma€ MOTEHIiaJbHY eHeprio. 3pobiTs ¢oTo3BiT
ab0 OmUIIITL OOCHiZM B 3OIIUTi, AOIOBHUBIIHN ONHNC IIOSCHIOBAJBHUMU
PUCYHKaMU.

§ 33. 3AKOH 3bEPEXXEHHA | MEPETBOPEHHA
MEXAHIYHOI EHEPTII

MabyTb, KOXeH i3 Bac rpaBca 3 M'AYNKOM-CTPUOYHLeM. 3rapaiiTe:
M'AYMK 3MiTa€ Bropy, Mafa€ Ha nignory, BiACKaKye Bif Hei, 3HOBY
3niTa€ i 3HOBY Magac... Konu mM'AunK neTntb yropy, LUBUAKICTb
MNOrO PyXy 3MEHLUYETbCA, MOTIM M'AYNK HA MUTb 3YMUHAETbCA Ha
NeBHil BUCOTI, @ NiCNA LbOro NoYnHae pyx yHu3. KiHeTnuHa eHep-
ria M'AYMKa Nif vac pyxy Bropy TeX 3MEHLUYETbCA. A UM 3HUKAE
eHepria M'AYMKa 30BCim?

i n DdocnigKyemo nepeTBOpeHHA MOTEHLiaNIbHOI eHeprii Ha KiHeTUYHY
i HaBNaKn
OpHuM iz pyHIaMeHTAJILHUX 3aKOHIB IPUPOAU € 3aKOH 30epekeHHsd i me-
PeTBOpEeHHA eHeprii:

EHepria HiKygu He 3HUWKAE i Hi3BiAKN He BMHMKAE, BOHA NULLE NepeTBOPKETLCA
3 OHOrO BMAY Ha iHLWWI, NepefacTbCcA Big OQHOro Tina Ao iHLWOoro.

Jia mpukaaxy posTiIAHEMO IIEPETBOPEHHSA ITOTEHITiaJbHOI eHeprii Ha Ki-
HeTHWYHY 1 HaBIAKH! IIiJ Yac BIIbHUX KOJUBaHb MasgTHuKa (puc. 33.1). Baa-
JKaTUMEMO, IIT0 TePTAM MOKHA 3HEeXTYBaTH.

3a HyJILOBUII piBeHbL o0epeMO HaWHU:KUYE IIOJOKEHHSA KYJIbKH — IIOJIO-
JKeHHdA piBHoBaru (Ha puc. 33.1 — momoskeHHA 2).
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§ 33. 3aKOH 36epexeHHs | MepeTBOPeHHA MexaHiuHOT eHeprii

Bigxuaumo KyabKy mo mojoskeHHA I. Y Ha-
oMYy MOOCJifi B IOJOXKeHHiI I KyJabka Oyne
nmepebyBatTu Ha HaNOIJABIIIA BHCOTI, OTXKe,
B IIOJIOKEHHI I KyJbKa Mae HaNOiJBIIY IIOTEeH-
IiaJpHy eHepriro (Epmaxzmghmalx . ¥ mouo-
JKeHHiI I KyJbKa He pyXaeThCs, TOMy ii KiHe-
THUYHA eHepria gopisHioe Hynao0 (v=0, E,=0).
Koau KynbKa moumHae pyxX, IIBUAKICTD il pyxy
HOCTYIIOBO 30iJIBIIIYETHCS, BiAIIOBiZHO 3pocTae
i ximeTnuHa eHepria KyabKu. IloTeHITiaabpHA 2K
eHepriAd KyJbKU 3MEHIIYEThCA, alsKe 3MEHIITY-
€ThCA BUCOTa h, HA AKil mepebyBae KyJbKa.

Y MOMEHT, KOJIM KYJbKa OMMWHAETHLCA B IIO-
JoxKeHH1 2, 11 moTeHIiajbHA €HEPrisA 3MeHIIY-
erbea po vyaa (=0, E, =mgh=0). VY meit mo-
MEHT MIBUIKICTL PYyXy KYJIBKH € HAMOiJIbIIIOI0
i Tako:x HaMOiJBIIO € i KiHeTMuHa eHeprisd

Ek max .

3a paxyHOK 3amacy KiHmeTwuuHol eHeprii
KyJbKa IIPOIOBMKYE PYyX, IiAHIMaAO4YWCh yce
BUIIlE, BHACJIIOK YOr0o 3pocTae ii moTeHIliajbHA
eHeprisg. HaromicTs MIBUAKICTL PyXy KYJIBKHI
3MEHIIYETHCS, BiIIIOBiTHO 3MEHIIIYEThCA i1 Ki-
HEeTUYHA eHeprisd.

HapemiTi Kysnbka 3ynUHUTHCA B IIOJIOYKEH-
Hi 3 — Ha BucOTi A, . Kimermuna emepria
KYJBbKU IIEPEeTBOPUTHCA HA HYJb, a IIOTEHI[iaIb-
Ha eHepris carHe HaNO6iJILIITOr0 3HAUEHHA.

Takum umHOM, IIiJl Yac KOJIUBAHL MAATHUKA
00uH 8u0 MexaHiyHOl eHepzil nepexodumv 8 iH-
Wuil: NOMEHULANbHA eHep2is NepemeopPEmMbCs
HAQ KiIHemu4HYy i HABNAaKu.
? CrpoOyiiTe MOSACHUTH IIePEeTBOPEHHS eHeprii

il 4ac KOJIMBaHb IIPYKUHHOTO MasATHHUKA

(puc. 33.2).

E BiakpuBaemo 3akoH 36epeKeHHsA

i nepeTBOpeHHA MeXaHI4YHOi eHeprii
IToBepuemMocss [0 TMNpUKJIAAY 3 M AUYUKOM-
crpubyHniieMm. Ko M’TUMK JIETUTH YTOpy, BUCO-
Ta, Ha AKil BiH mepebOyBae, 3pocTae, TOOTO 3poO-
cTae i #oro moTreHIiaJabHA eHepria (puc. 33.3).
IBuaKicTe pPyxy MAYMKA 3MEHIITYETLCHA,

v HyusboBuit
max .
£ piBeHD

k max

Puc. 33.1.1lig yac konnBaHb
HUTSAHOTO MAATHMKa BifbyBa-
€TbCA MOCTiIHE NepPeTBOPEHHS
NnoTeHUiafbHOT eHepril Ky/bKu
Ha KiIHEeTUYHY eHeprito i HaBnaku

ﬁ.

Puc. 33.2. B3aemHe nepeTBopeH-
HA NOTEHLiaNbHOI i KIHETUYHOT
eHeprin TpuBaTume JOoTH,

JOKW KONMBAETbCA irpaLuka

v smermyerbca  0=0

h 36imBIIyETHCA O

"

Puc. 33.3. Tig yac pyxy m'aumka
Bropy 1oro noteHujianbHa eHep-
rin 36iNblUYETbCA, @ KIHETUYHA —
3MEHLUYETbCA (KON M'AYKK pyXa-
€TbCA BHY3, K, 36inbLwyeTbCA,

E, 3MEHLUYETHCA)
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

BiJITIOBiIHO 3MEHINTYeThCS HOr0 KiHeTMUHa eHeprisa. 3a ymosu gidcymHocmi
cuJu onopy nogimps KiHeTUYHa eHeprid M’AuYnKa 3MEeHIIIYETHCA Ha CTiJIbKU,
Ha CKiJbKHU 30iJbITyeThCS HOTO IIOTEHIliaJbHA eHeprid, i HaBmaku, TOOTO
NOBHA MEXAHIYHA eHepzis CUCMeMU MAYUK—3eMAs He 3MIHIEMbCA.

Te came mMo:kHaA ckaszaTu I IIPO MAaATHUKM IIiJ Yac iXHIX KOJWBaHb: 3a
gidcymnocmi cus mepms NOBHA MEXAHIYHA eHepeis MAAMHUKIE 3aAJUULAEMb-
Csl He3MIHHOMW.

TeopeTuyHi Ta eKCIEPUMEHTAJIbHI JOCJiMKEeHHA JO3BOJUIU CHOPMYJIIO-
BaTU 3aKOH 30epe’KeHHs i mepeTBOPEeHHsSI MEeXaHiYHOI eHeprii:

Y cuctemi Tin, AKi B3aEMOLiOTb OfHE 3 OAHUM TiflbK/ CUIaMU NPY>KHOCTI Ta Cu-
NamMKn TAXKIHHA, MOBHAa MeXaHiYHa eHepria He 3MIHIETbCA:

ne E,o+E,,— moBHA MexaHiuHa eHepris CHCTEMH TiJ HA I0YaTKY CIOCTe-
pPesKeHHd; Ek+Ep— IIOBHA MeXaHiuHa eHepris cumcTeMHu TiJI B KiHIII cmo-
CTepeXeHHd.

B HisHaemMocs, Wo BigOyBaeTbCA 3 eHeprielo, AKWO B CUCTEMi iCHYIOTb
caann TepTa

Haromocumo 1me pas: 3akKoH 30epe:kKeHHSA i IIepeTBOPEeHHSA MeXaHiuHoi
eHeprii* cupaBmKyeThbCca JINIEe Y BUMAAKaX, KOJIM HeMae BTPAT MeXaHiuHol
eHeprii, 30KpeMa 3a YMOBHU BiZicyTHOCTI TepTdA. JKUW,0 8 cucmemi icHye mep-
ma, mo mexaHiuna enepzia (abo il wacmuHra) nepemeopreEmMvbCa HA BHYM-
piwnio™ .

SAx mpukJan po3TIAHEMO IIepeTBOPEHHs MeXaHiuHOl eHeprii Ha BHY-
TPiIIHI0O Wixg uvac rajapbMyBaHHA IoTAra. KoJam MaITMHICT HaTHCKae Ha
rajbMo, TaJbMiBHiI KOJOAKU MPUTHUCKAIOTLCA M0 KoJuic (puc. 33.4). YHa-
CIioK Ail cuam TepTs KOB3aHHA IIBUAKICTL o0epTaHHSA KoJjeca, a OTKe,

M IIBUAKICTD pPyXy IOTAra B3MEHIIYIOTHCH,

TanbMiBHI KOJIOAKYU TOOTO 3MEHIITYETHCS MOTO0 MeXaHiuHa eHeprid.

IIpu nbomMy, AKIIO MOTOPKHYTHUCSA OO TaJjb-

MiBHHX KOJIOLOK a00 KoJjeca Bigpasy micias

raJbMyBaHHS, TO MOKHA HaBiTH OOMEKTHUCA —

TaK CUJIbHO BOHU HarpiBamThcA. HarpiBanua

CBiIUMTH IIPO Te, IO BHYTPINIHA eHeprisa mux
TiJg 30iabIIUIACE.

Om:ke, KiHeTHUYHA eHeprid IIOTSATra IIepPeTBO-
Puc. 33.4. Koneco notaraninyaCc  pypraca Ha BHYTPIIIHIO €HEPriio raJbMiBHUX KO-
ranbMyBaHHA JIOZOK, KoJeca Ta HaBKOJIUIIIHLOTO CepeJOBHUINA.

3akoHU, PO AKi Hmioca B myHKTax 1 i 2 maparpada, Aaa CKOpOUeHHA 3a3BUUail OyaeMo
Ha3WBATHU «3aKOH 30epeKeHHA eHeprii» i «3aKoH 30epekeHHA MeXaHIiUHOI eHeprii».

ok Buympiwnsa enepeia mina — Iie eHepria pyxy Ta B3aeMonil mMojekys (aTomiB, I1OHiB),
3 AKUX CKJIAZAaeThcs Tijo. 3i 30i/JbIIeHHIM TeMIIepaTypHu Tijla MOro BHYTPINIHA eHeprisa
36impmyeTbea. [lokaagHilIe TPo BHYTPINIHIO eHeprito BU AisHaeTech y 8 Kiaci.
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§ 33. 3aKOH 36epexeHHsA i NnepeTBOpPeHHA MexaHiuHoI eHepril

Yuumocsa po3B’AsyBatv 3apadi

3apaua 1. Tino macoro 1 Kr moumHae MmajgaTy Ha IIOBEPXHIO 3eMJi 3 BU-
coru 20 m. Ha sakiii BucoTi KiHeTuuHa eHepria Tina mopiBaioBatume 100 JI:x?
OmopoM TOBiTPs 3HEXTYHTE.

Ananis @isuunoi npobremu. 3a BiICyTHOCTI OIOpPY IIOBITPsS IIOBHA MeXa-
HiuHA eHeprisg cucTeMU TijIo—3eMJsd He 3MiHIOETHCS, TOMY OJIsI PO3B’SI3aHHSI
3a7a4i MOKeMO CKOPHCTATICS 3aKOHOM 30epe:kenusa MexaHiunoi eHeprii. Timo
MOUYMHAE PYX, TOMY HOr'0 MOYATKOBA IIIBUAKICTH MO-
piBHIOE HyII0: V3 =0.

BukonaeMo mOsCHIOBAJIbLHUI PUCYHOK, HA AKOMY
3a3HAUMMO TOJIOYKEHHA Tijla Ha moYyaTKy Ta B KiHITi
cIocTepe:keHHsA. 3a HYJLOBUU PiBeHb 006epemMo IIO-

BepxHI0 3eMJi. 3amauy po3B’sI3yBaTUMEMO B OISUHU-
HynboBuii piBenn

nax CI.
Ilano: Iowyx mamemamuuHol modeni, po36's3aHHs. 3a 3aK0-
m=1 Kr HOM 30epe’KeHHsd MeXaHiuHOl eHeprii:
V=0 Eyo+E,g=E,+E,
Ha mouarkosiit Bucoti h,: Ha mrykaniit Bucori A:
E,=100 [Tx 0
10 H E,,=0 (amxe v,=0); E, =0 (amxe Tino pyXaeThecs);
g=10-"_ E,,=mgh. E,=mgh.
Orxe: 0+mghy=E, +mgh .
- . . E
Sraimu: 3sincu maemo: mgh=mghy—E, = h=hy——".
h—? mg
IlepeBipuMoO omMHUIII, BUSHAUMMO SHAUEHHS IITyKaHOL
BEJINUUHU:
H-
[h]=M— ks =M-— Joe =M =M;
H H H
RI‘ [
KT

h= 20—%_20 10=10 (v).

Bionosgiov: h=10 m

3apaua 2. Tiso KMIaOTHL BEPTHUKAJBHO Bropy 3i mBuakictio 20 m/c. Ha
AKiA BHCOTiI mOTeHIliaJbHA €Hepris Tija mopiBHIOBaTMME HOT0 KiHeTUUYHil
eneprii? OmopoM MOBITPsA 3HEXTYITE.

Ananiz @gisuunoil npobiemu. OCKiJIbKM OIOPOM IIOBITPA MU HEXTYEMO, TO
IOBHA MeXaHiuHa eHepris CUCTeMM Tijjo—3eMJIsd He 3MiHIOEThCs, TOMY AJIS
POBB’sIBaHHA 3aJaui MOYKeMO CKOPHCTATHCS 3aKOHOM 30epe:KeHHs MeXaHiu-
HOl emeprii. PiBeHb, 3 AKOro KMIAIOTh TijJIO, Bi3bMeMO 3a HYJILOBHI. 3amauy
posp’sazyBatrumemo B opmuuIiiax CI.
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

Ilano: Iowyx mamemamuuHol modeni, po36's3aHHs. 3a 3aK0-
M HOM 30epeKeHHsS MeXaHiuHOl eHeprii:
E,ot+E, 0 =E,+E,.
E,=E, Ha mouaTkosiit BUCOTi Ay : Ha mykaniit Bucori h:
H mu?
g=10— E,o=—2; E,=E, — 3a ymM0BOIO;
KT
hy=0 E, ;=0 (amxe hy=0). E,=mgh.
2
o1y muv
g”auTu' OT:xe, MaeMO: 5 S —mgh+mgh.

3 OTPUMaHOIro piBHHHHH BU3HAQUUMO IIIYKaHy BHCOTY:
2

=2mgh = mv?=4mgh, ssinku h= :—0.
g
BusHauumo 3HaueHHSA H.[yRaHOi BeJIMUYMHNU:
20-20 _ 400
h=""""222 210 (w).
4-10 40

Bionosgidv: h=10 m.

2
mu,

Nip6uBaemo nigcymkun
IloTenmianpHa eHepria Tijga (cucTeMu Tijl) MOKE IIEPETBOPIOBATHUCA HAa

KiHeTUYHY eHepriro, i HaBOmaKuU.
3axkoH 30epe)KeHHdA i IepeTBOPEeHHA MexXaHiuHOol eHeprii: y cucremi Ti,
AK1 B3a€EMOIIIOTH OOHE 3 OAHUM TiJbKU CHUJIAMH MNPYsKHOCTI Ta CHJIAMHU Ts-

KiHH

A

s, IOBHA MeXaHiuHa eHeprisa He 3MiHIOETHCA:
KIIIO B CUCTEMI iCHy€ TepTs, TO IOBHA MeXaHiuHa eHeprid 3 4acoM 3MeH-

MIyeThCA: YaCTMHA MeXaHIuHOI eHeprii IepeTBOPIOETHCA HAa BHYTPIIIHIO.

KoHTponbHi 3anuTaHHA
1. HaBeniTh mpuKkJIagyu mepeTBOPEeHHS MOTeHIliaJ bHOI eHeprii Tija Ha KiHe-
TuuHy i HaBmaku. 2. ChopmysoliTe 3aKOH 30epesKeHHsA MexXaHiuHol eHep-
rii. 3. 3a AKUX YMOB BUKOHYETHCSA 3aKOH 30eperkeHHa MexaHiuHol eHeprii?
4. HaBeniTh mpukJaagu, KOJU IIOBHA MexXaHiuHa eHepris He 30epiraerbcs.
Yu mopyIiryeTbes IpU IIbOMY 3aKOH 30eperKeHHs eHeprii?

Bnpasa N2 33

1. IITaiiba cKouyeThCs 3 JILOAOBOI TipKu Ha achaybT i 3ynuHAETHCI. Yu
30epiraeThbcsa B I[bOMY BUNAJKY IIOBHA MeXaHiuHa eHeprisa?

2. IIpyXUHHUN ITIiCTOJIET 3apAIKAITh KYJbKOIO i CTPinATh yropy. ki
TIepeTBOPEHHA eHeprii mpu 1boMy Big0yBaoThCA?

3. ITouaTKoBa ITOTeHITiaIbHA eHepTid Tijla, AKe ITepedyBae Ha TesdKiil BUCOTi
B cTaHi cmokoio, mopiBuioe 400 [;x. Tinmo BimmyckaioThb. fAkoro Oyme
KiHeTM4YHa eHeprid Tijia B MOMEHT, KOJIM HOT0 IIOTEeHIliaJbHA eHepris
cranoButume 150 [Ixx? Ommopom mOBiTpsA 3HEXTYHTE.
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§ 33. 3aKOH 36epexeHHsA i NnepeTBOpPeHHA MexaHiuHoI eHepril

4. Tino KumawTh yropy, Hajgawoum iiomy Kineruuny eHepriio 300 II»x. Ha
AKifichb BUCOTI KiHeTHMUHa eHepria Tijma samenmutrbesa no 120 Ixx. xoio
Oyme IOTeHIiaJibHA eHepria Tija Ha 1ifi BucoTri? OmopoM mOBiTpA
3HEeXTYUTe.

Kawminp macoro 500 r KuHyIu BepTUKAJIbHO Bropy 3i mBuakicrio 20 m/c.
Busnaure KiHeTnuHy i moTeHITiaIbHY eHepril KaMeHs Ha BucoTi 10 M.
Tino, 1110 mepedyBaJio B CTaHi CIOKOIO, magae 3 sucotu 20 m. Ha axkii
BHUCOTI MIBUAKICTE pyXy Tijsa mopiBuioBatuMme 10 m/c? Omopom moBiTpA
3HEeXTYHTe.

7. M’a4Y KUHYJIU BePTUKAJBHO Bropy 3i IIBUAKI-

crio 8 M/c. Busnaure, Ha akuit Bucori meug- Y %
KicTh pyXy M’AYa 3MeHIIUThCA BABiui. Omo- 20 A
pOM IOBiTpA BHEXTYITE.
8. Hapucysky nmogaso rpadik 3a1eXHOCTI IIIBU- 10 v
KOCTi pyxy BaHTasKiBKHu Macoio 4 T Bif uacy. /
BusHauTe KiHeTUUHY eHepriio BaHTaKiBKU Ue- 0 1t ;B

pe3 15 ¢ micyis mouaTKy CIloCTeperKeHHA.

EKcnepmmeHTaane 3aBaHHA

IlizkuHbTE Bropy AKech HeBeJIMUYKe TijIo (HalpUKJIal, CipHIKOBY KOPOOKY)
i cmizimatiTe #ioro. CopoOyiiTe BUBSHAUNTH IIOYATKOBY MIBUAKICTh PYXY Tija
Ta IIBUAKICTHL PYXy Tija B MOMEHT AOTHKY AO Balol pyku. Bucory, Ha
AKY TigHAJOCA Tijio, BUMipAlTe abo OIiHiTHL «Ha 0KO». OmopoM IOBiTps
3HEXTYHTE.

Qisuka i TexHika B YKpaiHi

OgavH i3 BugatHux ¢ismkis cyyacHocti — JleB laBugoBuy JlaH-
Aay (1908-1968) — npoaeMOHCTPYyBaB CBOi HeabuAKi 34i6HOCTI
Wwe B cepepHin wkoni. Micna 3akiHYeHHA yHiBepcUTeTy BiH CTa-
)KyBaBCA B OQHOrO 3 TBOPLiB KBaHTOBOI ¢i3ukmn Hinbca bopa. Yike
B 24 poku J1. [1. JlaHpay o4yonuB TeOpeTUYHUI Bigain YKpaiHCbKo-
ro ¢ismko-texHiyHoro iHctutyTy (YOTI) B XapkoBi Ta kKadegpy
TeopeTNYHOI ¢i3nKn B XapKiBCbKOMY MOAITEXHIYHOMY IHCTUTYTI,
a 3ropom — Kadeppy TeopeTuyHoi Gisnkn XapKiBCbKOro yHisep-
cuTery.

B YOTI /1. . JlaHaay CTBOpUB Bigomy LIKojly TeopeTuuHoi ¢isuku. Moro nepwmmm

yuHamu 6ynn O. C. KomnaHeeup, €. M. Jligwuuys, O. I. Axiesep, I. A. [omepanuyk. Y 1937 p.
Ha 3anpoLlleHHA akagemika [1. /1. Kaniyu JlaHgay nepenwoB Ha po6oTy B IHCTUTYT di3nu-
HUX Npobnem.

AK i 6inbwicTtb BMAATHUX Oi3nKiB-TeopeTrKiB, JlaHgay BMPI3HABCA HaA3BUYANHOIO
LIMPOTOI0 HayKoBUX iHTepeciB. ApepHa ¢i3uka, disvka nnasmu, Teopid HaZMANHHOCTI
pigkoro renito, Teopia HaANPOBIAHOCTI — B YCi Wi po3ainu ¢isnkn JlaHaay 3pobus 3Hau-
HU BHECOK. Y 1962 p. 3a poboTu 3 ¢i3nkmn HU3bKux Temnepatyp J1. . JlaHgay otpumas
HobeniBcbKy npemito.
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

§ 34. MOMEHT CUJIN. YMOBA PIBHOBAT U BAXEJIA

MpoBediTb gocnif. BisbMiTb AOBry niHiNKy Ta po3MmicTiTh i

Ha onopi Tak, AK MOKa3aHO Ha PUCYHKY. banxue po onopwu

ﬁ % %k noknapitb (abo niggicbte) OyAb-AKUA BaHTaX, a PYKOLO
i HaTUCHITb Ha IHWWI KiHeub MiHiNKu (nogani Big onopwu), —
/» BV NIErKO YTPUMAETE BaHTaX. A Tenep nepecyHbTe BaHTa)
Jani Bif ornopw, a pyKy noknagite 6nmxye go onopu. Yomy

B LbOMY BUMAZKy BU 3MYLLEHI NPUKIagaTh Ginblue 3ycunns,

afKe BaHTaXK 3anMwmBca TUM camum? [ToBepHiTbCA JO LUboro

Q,: §! 3anuWTaHHA MiciA BUBYEHHA MaTepiany naparpada, i, 6e3
e CYMHIBIB, B/ NIerko 3MOXeTe Ha HbOro BiANOBICT.

/» i n BukopucroByemo Baxinb

VYorke maBHO BimoMmo, IO BasKKe Tijo min-
HATU 3HAYHO JIeTIle, AKIIO IPOCYHYTH IIif
HBOT'O MIITHUHA CTPUIKEHb — JIOM. ¥ IIbOMY BU-
najgKy JIOM BimirpaBaTuMe pPOJIb NPOCMO20 Me-
XAHIZMY — B8aXHCeN.

Baxinb — ue TBepge Tino, Ake Moxe obepTa-
TUCA HABKOJIO HEPYXOMOI OCi — OcCi obepTaHHS.

Jlom, somara (puc. 34.1), gimiiika, AK00 MU
YTPUMYBAJIM BaHTaK IIiJ] Yac MOCJIiIy, — Bce Iie
OPUKJIAIN BasKeJliB.

Baxine — manimpocrimuii MexaHisdM, AKUM
JIIOMWHA KOPUCTYBAJIaCcAd HMPOTATOM THCSIY POKiB.
300pasKeHHA BajkeJasd MOYKHA 3HAWTH Ha CKe-
JSIX i B Imeuepax, Ha CTiHAX CTapogaBHiIX XpaMiB

Puc. 34.1.Jlonata (npuknag i mamipycax. I cboromui npukaaam 3acTocyBaHHA
BaxenA) — OAVH i3 HaAaBHIWMX  Bajkesiss Mu Gaummo Bcroau (puc. 34.2). Haituac-
IHCTPYMEHTIB, BINOMUX JIOANHI. Tillle AK BaKiJib BUKOPUCTOBYIOTH NOBTUI CTPU-

Tyt AA, — Bicb 06epTaHHs;

JKeHb i3 3aKpimieHoio Biccio ob6epTaHHA.
O — TOuKa onopu

a 6 8 2

Puic. 34.2. Baxkeni 3aCTOCOBYIOTb CKpPi3b: Ha AUTAUMX MalldaHumKax (a), y nabopaTtopisx (6), LeHTpax
KepyBaHHSA TEXHONOTIYHMMI NpoLecamm (8), Ha byamariaaHumnKax (2) Towo

220
www.e-ranok.com.ua




142

§ 34. MomeHT cunn. YMoBa piBHOBarn Bakens

3’AcoByeMO YMOBY piBHOBaru Ba)kens

BusHaumMmo, 3a AKOI yMOBHM BaiKijpb me-
pebyBae B piBHOBazi. I[J1d ILOTO BHKOpUCTAa-
eMo JabopaToOpHUUN BaKijb. 3a IOIIOMOTOI0
OPOTAHUX TauKiB OymemMo mifgBimryBaTu g0 Ba-
JKessa Tarapiii. IlepecyBarooum rauku, 3MiHIO-
BaTHUMeEMO IIJIedi CHMJ, IO JiI0oTh Ha BaKiJb
(puc. 34.3).

Mneye cnm — Ue HarMeHLWa BiACTaHb Bif OCi
obepTaHHA Baxena [o MiHil, y340BX AKOI cuna
i€ Ha BaXinb.

ITigBicumo, HampukJaam:, 3JiBa Big oci obep-
TaHHA Ha BifcraHi d; =30 cM TArapens Barorw
P, =F, =1 H. Copasa Biz oci obepTaHHa IiABi-
CHMO TArapli sarajbHOIO Barooo P,=F,=3 H
i mepecyBaTmMeMO TadyoK, JOKU BaxKiJb He Oyne
3piBHOBasKkeHo. Ile BimOymeTbcs, KOJIM TATAPILL
3arajJbHOIO Baroio 3 H 3aliMyTh mOJOMKeHHSA Ha
Bigcrani d, =10 cm Bix oci obepraHHA.

. . F.
3HafifeMO0 BigHOIIIEHHA —- B3HAYeHb CHJI,

F2
3 SKMMHY TATAPIli JifOTH HA BaKijb, 1 BigHOIIIEH-

d .
HA —% mledell IUX CUIL:

" F,_1H 1 d, 10cu 1

2
=—; =2 .
F, 3H 3 d, 30cu 3
TaxuM YmHOM, OTPUMYEMO PiBHICTH — yMO-
BY piBHOBaru BaskeJsi, a00 IMIPaBUJIO BasKeJsd:

B _d

F, 4

3BepHITH yBary Ha Te, IO CUJIU f‘l i f‘z Ha-
MaraloTbCsa 00epTaTH BaKiJb y IPOTUIEKHUX
HampAMKax (y HAIIOMY JOCJTiAi cuja ﬁ’l HaMa-
raeTbca 00epTaTy BajKijab IIPOTHU XONYy MOAVHHU-
KOBOI CTPiJIKU, cuJja F‘z — 3a XOIOM TOIUHHU-
KOBOI CTPiJIKM).

IIpaBuyio Bakenss BCTaHOBUB [TaBHBOTDE-
bKUN yueHUNl Apximed. 3a JereHnoio, came
oMy HaJexxkaThb cjoBa: «llaliTe MeHi TOUKY OI0-
pu — i a mepeBepHY 3em0» (puc. 34.4).

., d, |

i .

(0]

TFL: . ;t:.\l
3 H 1 =
S 3
(S —~ Q
= F, i
S S
2 .
I S
R AN

Puc. 34.3. [lomorTunca piBHo-

Barv Ba<enAa MOXHa, AKLWO

NeBHVM YMHOM AibpaTtn nneui
cun. Wo6 3HanTn nneve cunu,
Cnif 3 TOYKM ONopu ONyCTUTA

nepneHAnKynaAp Ha niHito aii
cunn. Tyt O — Touka onopu;

d, —nnevye cunn F;
d, — nneve cunn F,
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

Puc. 34.4. [paBiopa «Apximep Baxkenem nigHimae 3emnto» i3 kHurm N'epa BapiHboHa
npo MexaHiky (1787 p.)

B JisHaemocsA, un 3aBXKAN BaXinb 3aCTOCOBYIOTb ANA OTPUMaHHA BUrpa-
wy B cuni

3asBuuail KayKyTh, III0 34 JOIIOMOI'OI0 BasKeJisd MOKHA OTPUMATHU 8UzpPAlL

Y cuJi: HaIpUKJAL, IPUKJIASAI0YN JOCUTH MAaJy CUJIY (f‘z), MOMKHA IIiTHATHA
TOPiBHAHO BasKKe Tijo (puc. 34.5, a). OnHAK suzpaul y cui 3a8x#0u cynposo-
Oacyemoubesa npoezpawiem Yy 8i0cmari: mjaede MEHIOl CUJIN € OlIbIITuM (d2 >d1),
TOMY, KOJIH JIIOJMHA 3a AOIIOMOT'OI0 BasKeJIs MigHIMae BasKKe TiJjio HAaBITHL Ha
HEBeJIMKY BHCOTY, PyKa [I0Jia€ 3HAUHY BilCTaHb.

I maBmakm, miroun Ha KOPOTKe Iljieue BasKeJId,
MU NPOZPAEMO 8 CUJi, TIPOTE OTPUMAEMO BU-
epaw y eidcmani (puc. 34.5, 0).

? Posrnsusre puc. 34.6. Koau Bakiae sacro-
COBYIOTH AJIST BUTDPAINy B CHUJIi, a KOIU —
UL BUTpAIIly y BigcTami?

a . 3HaloMMMocCA 3 MOMEHTOM CUINn
- \
B \\/_(5 Ina xapaKTepUCTHUKH ob6epTaabHOl il
Pie \ .
221 B A \ cuyu BBeieHO (hiBMUHY BETUUYUHY MOMEHM CULU.
ar” \
Pragr .
o..---" L MomMeHT cunm — ¢i3nyHa BennuMHa, AKa [o-
A d 5 A _ PiBHIOE JOOYTKY CWK, WO AI€ Ha TiNo, Ha nneve
[} 1 PR
! ' d, F i€l cunu:
I I I
6
M=F-d,
Puc. 34.5. 3a gonomoroto Baxena ge M — MoMeHT cuiau; F — 3HaueHHS CHJIIU;
MO>Ha OTPUMATU AIK BUrpaLLl d — 1Ieye CUJIN.
y cuni (a), Tak i BUrpaw y Big-
cTaHi (6): TouKa NpUKnagaHHs Odunuya momernmy cuau B CI — HBIOTOH-
MeHLLOT cunu (17‘2) 3aBXKAN MeTp:
NPOXOANTb GiNbLINIA WNAX, [M] =H-Mm.
a TouKa NpurKnagaHHa Ginboi
cvm (E,) — meHwwmit wnsx: Cuna 1 H cmeopwe momenm cuau 1 H-m,
1,>1, AKW0 naede cuau dopieHwoe 1 m.
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§ 34. MomeHT cunn. YMoBa piBHOBarn Bakens

F,

Puc. 34.6. Baxinb 3aCTOCOBYIOTb K AN1A BUrpaLly B CWAi, TaK | ANA BUrpawly y BigctaHi. Ha pucyHky
E, Fz — Cunw, AKi [i0Tb Ha BaXinb; d, d, — nnieyi yux cum

B BipkpnBaemo npaBnno MOMEHTIB
CropucTaemMocs BJIACTUBICTIO IPOIOPINii Ta 3aIUIIIEMO IITPABUJIO BaKe-

F d, . .

ns ?1=d—2 inakme: Fd; = Fyd,. Ockinbku noGyrok cuau F Ha meue d
2 1

cunu — 1e € MmomeHT cuau (M), Maemo:

OT:ke, YMOBY pPiBHOBATHW BasKeJls Mig miel0o ABOX 00epTAbHUX CUJ MOXK-
Ha chOpPMYJIIOBATH TaK: A ilb nepedysae 6 Pi6HO6A3L, AKUL0 MOMEHM CUJLU,
AKa obepmae 6adxciab npomu x00Yy 200UHHUK0B0L cmpPIiiKU, OOPIBHIOE MOMEH-
my cuau, aka obepmae 8axinv 3a x000M 200UHHUKOBOL CMPINIKU.

Haitiuacrinie Ha BasKinb mifoTh OiJbIN HixK ABI cuam. Y 3araJbHOMY BH-
NagKy yMOBa PiBHOBAru Baskejis (IPaBUJIO MOMEHTIB) (hOPMYJIIOETHCA TaK:

Baxinb nepebyBae B piBHOBA3i, AKLO CyMa MOMEHTIB CWJ1, IKi 00epTaloTb BaXifib
NPOTU XOAY roAVHHUKOBOI CTPINKK, JOPIBHIOE CYMi MOMEHTIB cun, fiKi 06epTatoTb
BaXKiflb 32 XOAOM FOANHHUKOBOI CTPISIKK.

Hampukaan, Ko Ha IJjedi BasKess TilOTHb A
Tpu cuam (puc. 34.7), ymoBa #oro piBHOBAru
maTtume Buraan: M;=M,+Ms,.

3eepuimsv ysazy!

1. Ha Basxins (puc. 34.7) kpim cua f‘l , 17'2 i 17‘3,
110 HAaMaraioThCsA Horo o0epTaTi, SiloTh Ilie CHJIa

TsokiEEa F o, (Baxins Mae macy) i cuia HOp-

N

MaJIbHOI peakilii omopu N. Ane meui X CII,
a OT!Ke, 1XHI MOMEHTH [IOPiBHIOIOTH HYJIIO, TOMY
IIi CMJIM He BILINBAIOTh Ha OOEPTAHHS BajKeJid.
2. Baxinp nepyxomwmii. Ile osmauae, 1110
CUJIN, AKi OilOTh Ha BaKijJb, CKOMIIEHCOBAHi: Puc. 34.7. Baxinb 3a7MLAETHCA
B+ Fy+ Fy+ By = N. 3pO3yMisio, WO CHIH G- epyxommum, AKLLO CripaBxayeTs-
OVTh CKOMIIEHCOBAaHi OJIA 6yI.U:-HKOI‘O BaXxeJd, CA NpaBuso MOMEHTIB i cunu, Wwo
1o nepebyBae B piBHOBa3i. Nil0Tb Ha BaXiflb. CKOMMEHCOBaHi
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

Yuumocsa po3B’sAsyBatv 3agadi
3apaua. Busmaute macy BamTaxky [ (muB.

dl d2
PUCYHOK), AKIIIO Maca BaHTaXy 2 CTaHOBUTH 4 KT. S —
Macoro Bakesst 3HEXTyHTe. A

Ananiz @isuynoi npoobsemu. Ha mnieui 300pa- H 1 2[

PKEHOTO HA PUCYHKY BayKeJs IioTh ABi cuum: Bara ¥ Ay
BaHTaxy I (cuna F)) i Bara BaTaxy 2 (cuna F,).
IIi cunm HamararoThcA obepTaTH BaKiJib y TPOTU-
JIeXKHUX HaNpAMKaX: CHUJIa 1'7'1 — IPOTH XOAYy TOOZWHHUKOBOI CTPiJIKH, cuJa
17‘2 — 3a XOAOM TOAWHHUWKOBOI CTPiiKu. I3 pucyHKa 6aummo, IO IIJIedi ITUX

CIJI CTAHOBJATH: dy =da, dy, =3a, Ae a — NOBXUHA OLHOrO Binapiska. BaHTa-
JKi HepyxoMi, TOMYy Bary KOKHOI'O 3 HUX MOYKHA BU3HAUUTHU 3a (hOPMYJIOHO:

F =mg. Baxins mepebyBae B piBHOBAa3i, TOMY MOKEMO CKOPHCTATHICS IIPaBU-
JIOM BaKeJid.

Harno: ITowyx mamemamuurnoi moodei, PO36'A3AHHA.
my=4 Kr F d
d, =5a 3a mpaBHUJIOM BasKeJIs: 71 = d—z
d2 = 3(1 . 2 !
Ockineku F;, =m,g, a F,=myg, Maemo:
Sraimi; il Gy B G
m; — 7 :
1 m,g d, m, d;

d
_ 2
Orxe, m; =my,—=.
1
IlepeBipmMO OAWMHWINIO, BUBHAUMMO 3HAUEHHSA IITYKAHOI Be-
JNYNHA:

3 4-3
[m1]=1cr‘%=fcr; my =4-5—Z=T=2,4 (xr).

AHani3 pe3ysrbmamig: [0 MEHIIOTO IIjledya BasKead IIigBi-
IIIeHO BAHTaX@X Macoio 4 KrI, a g0 OiJbIIIoro — BaHTAa’K MAacoio
2,4 xr. PegysbTaT € mpaBaomogiOHmIM.

Bionosiov: m; =2,4 Kr.

Nig6buBaemo nigcymkun

Baxxine — 1e TBepae Tinmo, AKe MOKe o0epTaTucsa HaBKOJIO HEPYXOMOI oci.

Ilneue cuau — HAWKOPOTIIA BiAcTaHb Bifl oci o0epTaHHA BaKeysd OO0

Jigil mii cuim.

XapaKTepuCcTUKOI 00epTaJabHOI Iil cuiu € MoMeHT cuau M, SKUHA JOpiB-
HIOE HOOYTKY cuau F, 110 obeprae Tijgo, Ha 1miaede d 1iel cuau: M = Fd.

Ba:xinp mepebyBae B piBHOBa3i, AKIIIO cyMa MOMEHTIB CIJI, SKi 00epTamoThb
Ba’KiJIb IPOTH XOAY TOAMHHHKOBOI CTPiJIKM, JOPiBHIOE CyMi MOMEHTIB CH.JI,
AKi 00epTaioTh BasKijb 3a XOJAOM TOOZUHHMKOBOI CTPLIKH.
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§ 34. MomeHT cunn. YMoBa piBHOBarn Bakens

KoHTponbHi 3annuTaHHA

1. IIlo Take Bakinb? 2. HaBexiTh mpuKJIaau 3acTOCYBaHHS BajKesid.
3. JlafiTe o3HaueHHd IJleua cuv. 4. IKOI0 PiBHICTIO 3aIMCYIOTHh IIPaBUJIO
Baskesna? 5. Um 3aB)KIU BaKiJib 3aCTOCOBYIOTH [IJIsI OTPUMAaHHA BUTDAIITY
B cuiIi? HasexmiTh mpukaanu. 6. [laliTe o3HaUeHHS MOMEHTY cuau. 7. SIKoio
€ ogmaUNA MomeHTy cuau B CI? 8. CopmyaioiiTe IpaBUJI0O MOMEHTIB.

Bnpasa N2 34

Y saedannax 1-7 macorw eaxcens caid
3Hexmysamu.

Maca skoi rroguHu Ha puc. 1 € 6iab1ro0?
ITosicHiTE CBOIO BiATIOBiAL.

Bara Banraxy I cranoButs 90 H (puc. 2).
Busnaure Bary Bantaxy 2.

Busnaure macy Bantaxy (puc. 3), AKIIO
cuJia, I1Oo i€ Ha IIpaBUl KiHeIb BayKess,
nopisuioe 40 H.

3arajbHa Maca BaHTasKiB — 48 Kr (puc. 4).
BusnauTe Macy KOKHOT'O BAaHTAKY.

Jo KiHIIB TOHKOTO OJTHOPiTHOTO CTPUIKHA
3aBIOBXKKHN 2 M HOigBimeHo BaHTaki Mma-
camu 14 i 26 kr. Ha akiii Bincrani Bifg ce-
PeaVHU CTPUIKHSA CJIiT PO3MiICTUTHU OIIOPY,
100 CTPMIKeHb IepedyBaB y piBHOBa3i?
IToscuiTs mpuHIUT Aii TpUCTPOiB, 306pa-
JKeHUX Ha puc. 5. BukoHaBinu HeoOximmi
BUMipIOBaHHSA, OidHaAWTeCh, SKUU HAaM-
OisBIIMI BUTPAII Y CUJII MOYKHA OTPUMA-
TH 32 JJOIIOMOTOIO IUX IIPUCTPOIB.

Maca BarTasky I — 10 Kr, BaHTaxXy 2 —
5 Kr (puc. 6). Busnaure macy BaHTaXy 3.
3 KO0 CHJIOIO BAXKiJIb THCHE Ha omopy?
Posp’sikiTh 3amauy, posTIAHYTY B IIapa-
rpadi, BpaxXyBaBIIM, IO Maca BaKeJd
cranoBuTh 500 r.

CkopucraiiTecb AOZATKOBUMHU IKepeJia-
Mu iHdopmariii i 3HaAITE BiZoMoCTi IIpo
BavkeJi B il moagunun. CKIagiTs 3agauy,
cIpalouuch Ha OTpHMMaHi BigomocTi, Ta
po3B’ aKiTH ii.

e

Puc. 6

Puc. 2

Puc. 4
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

ExcrnepuMeHTanbHi 3aBaHHA

1. 3a IOIIOMOrOIO OJIiBIlsI Ta TPHOX MOHET IIO0 5 KOIillOK BuUMipsiiTe Macy
JiHitiku. BBamkaiiTe, 110 cuja TAKIHHSA, AKa i€ HA JiHIAKY, IPUKJIageHa
o ii cepemunu. Maca oguiel I’ ATUKONiNKOBOI MOHeTH JOpiBHIOE 4,3 T.

2. 3HaigiTh y cebe BAOMA KiJbKa HPUCTPOIB, Aisd AKUX I'PYHTYETHCA Ha
yMOBi piBHOBaru BasKess (HOMKHUILI, ITAcaTHKi, MafKOBUII KJIOU TOIIO).
IIpoBenits HeoOximHi BuMiproBaHHA Ta OOUYMCJIEHHA i AisHaliTech, AKUI
HaOiabIIMi BUrpai y cuii (abo BifcTami) MoKHA OTPUMATH 34 JOIIOMOTOIO
X IIPUCTPOIB.

Bideodocniod. IlepernaHbTe BimeoposnK, BiATBOPiITH mociainm i cmpoOyiiTe
MOT0 MOACHUTH.

i JNIABOPATOPHA POBOTA Ne° 11

Tema. 3'AacyBaHHA yMOBM PiBHOBAru BaXkens.
MeTta: nepeBipnT! QOCNIAHUM LIAAXOM, AKUM Ma€ OyTW CMiBBIgHOWEHHA W i iXHiX
nneyver, wob Baxinb nepebyBaB y piBHOBa3i.
O6nagHaHHA: Baxifb; WTaTMB i3 MydTOIO Ta Nankow; Habip Tarapuis macoto no 100 r;
AVHaMOMETP; YUYHIBCbKa NiHilKa.

BKA3IBKMN O POBOTU

n MigrotoBKa A0 eKCNepnuMeHTy

1. Ilepen BuKOHaHHAM POOOTH 3rajzaliTe BiAmoBimi Ha Taki samuTamHA.
1) [Ilo HasWBalOTHL BasKejgeM i Je 3aCTOCOBYIOTH BasKeJsri?
2) Illo Ha3WBaIOTH TJIEUEM CUJIU?
3) Illo Take MOMEHT cuJIu?

2. BuszauTe I[iHM MOTiJIOK IIKAJI BUMipIOBAJbHUX IPUJIALiB.

3. 3akpimiTh Ha JIAIIli IITaTHBa BaKijb 1 3piBHOBasKTe MOro 3a IJOIIOMO-
TOI0 PEryJIIOBAJbHUX TaioK.

u EkcnepunmeHTt
Cyeopo dompumyiimecv incmpyruyii 3 6eanexu (0us. popzay nidpyuHuka ).
PesyabTaTi BUMiplOBaHb Bifjpasy 3aHOCHTE OO TAOJIMII.

IIporu xomy 3a xomom
TOOUHHUKOBOI CTPiIKMU TOOZUHHUKOBOI CTPiJIKMU
HOM.ep F, d,
IOCIIimy M M L1 Qg
, > F. d
F,H d,m™m Hivx F,,m | dy, H H2M 2 1
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JlabopaTopHa poboTta N2 11

ITigBickTe 3 omHoOro OOKY Binm oci obepTaHHSA
BasyKeJs OOUWH TATApellb, 3 iHIIOTo OOKy —
IBa TATapIii.

IlepecyBaroum TArapiii, 3piBHOBasKTe Ba-
Kines (puc. 1).

BuwmipsiiiTe 3a gomomororo JiHIAKW miedi
d, i d, BigmoBimmux cun F; i F,.
Bsacxaroun, 1110 Bara 0fHOrO TArapis A0piB-
o€ 1 H, sanumrirtes sHavensa cux F) i F,.
IToBTOPiTE HOCHim, migBicuBINIM Ha OXHIiN
TIOJIOBUHI BasKeJisd OBa, a Ha iHIIINA — Tpu
Tarapii (puc. 2).

ITigBickTe mpaBOpyu Bim oci obepraHHA Ha
Bigcrani 12 cm Tpu Tarapni (puc. 3). 3Ha-
ueHHA cuau F, mopiBHIOBaTHMe 3araJbHii
Basi nux rArapris. Busnaure 3a gomomoroo
IUHAMOMeTpa, AKy cuiy F; morpi6HO mpu-
KJacTH B TOUIli, IO JIEKUTh Ha BimcraHi
8 cM mpaBillie BiJ TOUKM HigBIiIlIeHHS TATap-
IiB, 11100 YyTPUMYBATHU Ba’KiJib y piBHOBa3i.

u OnpauloBaHHA pe3ysbTaTiB eKCnepuMeHTY

1.

2.

JJ1a KOYKHOTrO Jocainy:

1) sHAHgiTh BigHONIEHHA CHMJI —- i BifHO-
. dy 2

IIeHHA MJeuei ;

1
2) obumcraite momenT M; cmiaum, mo HO-

BepTae BaKiJb MPOTH XOAY TOOUHHUKOBOI
cTpinky, i moment M, cunm, 110 IOBEPTAE
BaKiJIb 3a XOOOM TOAMHHUKOBOI CTPiJIKMH.
3aKiHUiTL 3aII0BHEHHS TaOJJIMII.

n AHanis ekcnepumeHTy Ta NOro pesynbraTtiB

+

Ha mizgcraBi mpoBemeHMX MOCIiAiB mOPiB-
HANTe BiSHOIIEHHS CHUJ, IO OilIOTh Ha BaXijab,
i BimHomIeHHsa #oro mjeueil. 3poOiTh BUCHOBOK,
y axomy: 1) cpopmyaioiiTe yMOBY piBHOBArm Ba-
JKeJsisd; 2) mpoaHarisyiTe, AKI YMHHUKYU BIJIUHY-
JIY HA TOYHICTH BUMipIOBaHb.

TBopue 3aBAaHHA

306epiTh mpucTpiil, IK MOKa3aHo Ha puc. 4. Bu-
KOHaliTe HEOOXi/THI BUMipIOBAHHSA Ta BUBHAUTE
MOMEHTH CIJI, IO JilIOTh Ha BasKijab. SHAHAITH
cyMy MOMEHTiB. 3p00iTh BUCHOBOK ITPO YMOBY
piBHOBaru BasKeJsd B IbOMY EKCIEePUMEHTi.

Puc. 1

Puc. 2

Puc.3

Puc. 4
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

§ 35. PYXOMUWN | HEPYXOMWI BJIOKU

Mepunii 6nok 6yno BUHaAEHO, KoMK Yepes Koneco, Lo obepTaeTbca
HaBKOJIO OCi, HEBIJOMUI MeXaHiK AaBHWHW MepeKnHYB MOTY3KY i 3a
ZJOMOMOroI0 LibOro NMPUCTPOLO MNOYaB MifiiMaTy BaHTaxi. 3a nereHaoto,
Apximep 3a LOMOMOrok AeKinbKox 610KiB 3Mir ClycTUTW Ha Boay
BaKKe Cy[HO, fIKe He MO 3pYyLNTU 3 MiCLA OeCATKN KOHel. 3apa3
6noKkn € B 6araTboX MallMHax i mMexaHizmax. UMM MOACHIETbCA iX
LIMPOKE 3aCTOCYBaHHA?

3’AcoByeMO 3B’A30K Hepyxomoro 6510Ka i Baxkens

Ha puc. 35.1, a 306paskene rojeco (1) i3 :xomo6om (2). Bick koseca (3)
3aKpingena HepyxoMo B o0oiimi (4); Kojeco Mae MOMKJIUBICTH obepraTmcs
HaBKOJIO 1iei oci. Yepes K006 mepekuHyTOo MOTY3KY (5). Ilepem Hamu npo-
cmuil Mexamnidm — Hepyxomuil 070K.

Bnok — e nNpocTuin mMexaHi3m, WwWo Mae Gopmy Koneca i3 xonobom no obopy,
yepes AKUN NepeknHYyTO MOTY3KY (KaHaT).

Baxinp i Hepyxomuii 0JI0K, Ha MEPIIUNA TOTJIAM, € 30BCIM pPisHUMU Me-
xauismamu. HacupaBai Hepyxomuili 040k — ue 6aixciaib 3 00HAKOBUMU TNJe-
yuma. JificHo, TpUKJIaAeMO OO0 KiHI[IB MOTY3KHU, IIEPEKHHYTOl uepe3 OJIOK,
CUJIu Fl i 17'2 " OmyCTUMO MEPHEeHIUKYJIAPU 3 TOUKM OIOPU Ha JiHii maii cui
(puc. 35.1, 6, 8). Bauumo, 1110 IJIeye KOKHOI CUIU AOPiBHIOE pamiycy R GJoka:
d,=0OA=R; d,=0OB=R.

, F, _d, F, R
3 yMOBU PiBHOBaru BasKessd =—= | BUILIUBAE, 110 — =—=1, abo:
2 dl 2 R
F =F,

Otixe, Hepyxomuil On0K He Oae 8uzpawly 6 cuJi, npome 00360]8€ 3MIHI08A-
mu Hanpamox 0ii cuau (OuB., HAIPUKJIAL, puc. 35.1-35.3).

? Posrisabre puC. 35.1, 0, 8. fAKIiio BiJIbHUI KiHEIlb MOTY3KU IOTAITHU
BHU3, KYyIU PYXaTHUMEThCSA BaHTAK? KYAU PYXaTHUMEThCsS Bi3OK?

a 6 8

Puc. 35.1. Hepyxomuii 610K MOXKHa PO3risifaTi fiK BaXKinb 3 O4HAKOBMMM nievynma. Ha cxe-
max (6, 8): R — pagiyc 6noka; O — Touka onopu;; OA — nneye cunu F,; OB — nneve cunu F,.
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§ 35. Pyxomuii i Hepyxomuii 6510K1

i E Docnigxyemo pyxomum 650K
3a IOIIOMOro0 CIeIiaJbHOI 000MMU IIpH-

YermuMoO BaHTAXK Ho oci 6soka. Cam OJIOK mifgBi-
CIMO Ha MOTY3KY, OAWNH KiHeIb AKOl 3aKPilnMO
(puc. 35.4). fIkimo migHiMaTy BiIBHUU KiHeNb
MOTY3KM, TO 3a MOTY3KOIO IifHiMaTUMeTbCA
i 60K pasom i3 BaHTakeMm. OTpUMaHUI IIPO-
CcTUU MexaHi3M — Iie pyxoMmuil OJ0K.

Pyxomuit 610K MOKHaA PO3TIAIATH SK Ba-
JK1JIb, III0 00epTaeThCsAa HABKOJO OCi, SAKa IIPO-
XOAUTH Yyepe3 Touky omopu O (muB. puc. 35.4).
3 pucyHka 0auymmo, IO ILjeYe CHJIN 17'2 IIo-
piBHIOE pagmiycy O6Joka (Bimpisox OA), a mieue
CILIIN I7‘1 — nmiameTtpy 6Ji0Ka (Bimpisoxk OB), T006-
TO IBOM ¥Or0 pajiycam.

CxopucTaBIIINCh YMOBOIO PiBHOBATHM BaKeJIs

F d .
—L=—-21|i spaxysaBmu, mo d, =2R, d,=R,
F, 4
F,_ R 1
OTPUMAEMO: — =——=—, abo:
F, 2R 2
F.
F="2
179

OTiKe, BUKOPUCMAHHA PYXomozo 06J0ka dae
3M02y ompumamu euzpaul y cuii 8 2 pasu.

3posyMijo, 110 BUTPAII y CUJIi Oyae CcyIIpo-
BOMPKYBATUCA TAKUM CAMUM IIporpalineM y Bin-
CTaHi: SKINO BiTbHUN KiHeIlb MOTY3KM HigHATH
Ha BUCOTY A, TO OJIOK pasoM i3 BaHTaKeM IIi-

. h
HIMyTbCS JIUIIE HA BUCOTY ) (puc. 35.5).

Puc. 35.4. Pyxomuin 6n1oK MoXHa po3rnaga-
TW K BaXKinb 3 BigHOLWEHHSM nneven 1:2.
Ha cxemi: O — Ttouka onopu; OA — nneve

caunn F,; OB — nneye cunu F, coty h

Puc. 35.2. Hepyxomi 610Ky, AKi

€ B KOHCTPYKLii Kap'€pHMX eKc-
KaBaTopiB, JO3BONAIOTb 3MiHIOBa-
TW HaNpPAMOK gii cun nig 6yab-
AKMM KYTOM

Puc. 35.3. Hepyxomuii 610K

y MexaHi3Mi KaHaTHOI joporu
3MIHIOE HaNPAMOK Aii CUAN HaTAry
KaHaTa (a oTXKe, HanpPAMOK pyXy
KaHaTa) Ha NPOTUNIEXKHWIA

Puc. 35.5. LLlo6 nigHATY BaHTaX Ha BUCOTY ﬁ,
BifIbHMI KiHeLb MOTY3KM Cllif NiAHATU Ha BU-
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

Ax i Baxkinb, pyxoMuii 6JI0K MOKHA BUKOPUCTOBYBATH M IJIA OTPUMAHHSA
BUTpaIy y Bimcraui (abo BUrpairy y IIBUAKOCTI pyxy). g 1Iboro BaHTaMX
CJIif MpUYenuTH OO0 BiJIBLHOTO KiHIIA MOTY3KM, a TATTH 3a 000NMYy, IO AKOIL
npuKpimIeHa Bics 6Jioka (puc. 35.6).

Hepyxomi Ta pyxomi 6J10KUu, K TpaBUJIO, BUKOPUCTOBYIOTH OAHOYACHO —
y BUTJIAIL cucmemu 60ki8 (puc. 35.7).

? Ak Bu BBa)Kaere, UM NOBBOJIAE 3o00parkeHa Ha puc. puc. 35.7 cucrema 0J0-
KiB sMiHMUTH HAIPAMOK Aii cuiam? oTpUMAaTH BUTPAIN Y CHUJIi?

a 6
Pwuc. 35.7. [inA nigHATTA BaHTa-
Puc. 35.6. AKLio TOUKy NpuknagaHHa cunm F nepemiwyBatu KiB HE3aMiHHUMU € KOMOiHaLiT
3 NeBHOI0 WBMAKICTIO U, TO BaHTaX (a) i Bi3oK (6) pyxaTumyTb- HepPyXoMOro Ta pyxomoro
CA BABIYI WBMALWe 6nokis

Yuumocsa po3s’asyBatv 3agadi

3apaua. Ha puc. 35.8 300paskeHo cucremy OJIOKiB.
AxumMuy € cuau HaTATY MOTY30K @ i b, AKIIO Maca BaH- @
Taxky mopiBHioe 20 Kr?
Axuit Burpain y cuii gae s cucreMa O6JIOKiB? -
Ha axy Biacranp h, omycTUTbCA TOUKa A, AKIIO BaH- 9
TaX HigHiMeTbcs Ha BucoTy 10 cm? @
Macoro 6J10KiB i cHJIOI0 TEPTA 3HEXTYIATE.

Ananis @izuunoi npobaemu. Cucrema OJIOKIB cKJama- @
€ThCA 3 OIBOX pyxoMux OJiokiB (I i 2) Ta omHOrO HEPYXO- l
moro 6j0Ka (3). 3a ymMoBoio GJIOKM HeBAromi, oT:ke, HATAT
MOTY30K CIPUUYMHAETLCS JIUIIE Barow BaHTaxXy. [[1a Bu-
3HAUEHHs BUTPAINly B CHUJIi IIOPiBHAEMO Bary P BaHTaKy
Ta cuny F, AKa mpuUKJIageHa A0 BiJIBHOIO KiHIIA MOTY3KU
i mig miero Axkol migHiMaeThCa BaHTAMK.

Craimg ypaxysaTu, I10, BUT'PABIIU B CHUJi, MU B CTiJb-
KU K pasiB IIporpaeMo y BificTaHi, Ha SKYy IepeMillyeTbCs
BaHTaX.

Puc. 35.8. [lo 3a-
naviB §35
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§ 35. Pyxomuii i Hepyxomuii 6510K1

Iano:

m=20 xr
h=10 cm
g:lOE

KT

SHaumu:
F—1?
F—?

Towyx mamemamuiHol modesi, pO36'I3aAHHS.

" H
3Hamgemo Bary BaHTaxy: P=mg=20xr-10— =200 H.
KT
Pyxomuit 60k 1, 40 00OMMM SKOTO ITiABIiIIIEHO BaHTAaK,

Jla€ BUTDPAII y CUJi B 2 pasu, OT:Ke, CAJa HATATY MOTY3KHU a
P 200 H
y 2 pasu MeHIIA 3a Bary BaHTaxy: F, = ?: ——=100 H.
Pyxomuit 610K 2, 1o 000MMHU SKOTO IiABillIEHO MOTY3KY @,
TaKOJK Ja€ BUTPAIIl y CUJIi B 2 pasu, OT:Ke, CUJIa HATATY MOTY3-

F 100 H
Ku b cTraHOBUTH: F, = 2" =—=50 H.
Cuna F € cujoro HatAry moty3ku b: F=F =50 H.
. P 200H
Tomy BHUIpaIll y CAJIi CTAHOBUTH: — = S0l =4

Y CKiJIbKM pasiB MU BUTPAJHU B CHJIi, Y CTiJIbBKH K pasiB
nporpaniu y Bincrani: h, =4h=40 cm.

Ananis pesyavmamy: y cucTeMi n1Ba pyxomi OJIOKM, 00maBa
3aCTOCOBYIOTH [JIs BUTpAIly B cuiai. KoXHUI pyxoMui 06JIOK
Iae BUTpAIl y CHJi B 2 pasu, TOMY 3arajJbHUI BUTPAII y CHUJIL
nmopiBHIOE 4. OTiKe, MU OTPUMAJU PeaJbHUI Pe3yJabTar.

Bionosiov: F,=100 H; F,=50 H; Burpam y cuni — 4;

NigbuBaemo nigcymkn

Biox — 1e mpocTuii MexaHisMm, 110 Ma€ (popmMy Kojieca i3 K0JI000M IO

obony, uepe3 AKUI IMIePeKUHYTO MOTY3KY (KaHaT). Po3pisHAIOTL PyXOMUHi
i Hepyxomuii OJIOKH.

Hepyxomuii 6Ji0K momiOHuMii 10 Bakejasd 3 OAHAKOBUMU ILJIeUYMMa, i TOMY
BiH He JJae BUTpAIIly B CUJi, IIPOTe [03BOJAE 3MiHIOBATU HAIIPAMOK Ail cuJu.

Pyxomuit 610k mogioHMi 10 BasKesisd, B SKOI'0 BiJTHOIIIEHHS IIeuell CTaHO-
BUTH 1:2, i TOMy BiH Jae Burpami y cuji B 2 pasu. AJle Iie CYIIPOBOIKYETHCS
mporpaiiieM y Bigcraui B 2 pasu. Pyxomuii 610K TaK0K 3aCTOCOBYIOTH i IJIs
OTPMMAaHHSA BUTPAIy y BificTaHi (BUrpallly y MIBUAKOCTI PyXy).

Hia 6inbroi epeKTUBHOCTI 3a3BUUall BUKOPUCTOBYIOTH KOMOiHAIIIT pyxo-
MOT'0 Ta HEPYXOMOI'o OJIOKiB.

KoHTponbHi 3anuTaHHA

1. OnuIiTe Hepyxomuil 6JioK. 2. YoMy HepyxomMuii OJIOK He Jae BUTPAIILY
B cuai? 3. [IjA 4oro BUKOPUCTOBYIOTH HepyxoMmuii 0JioKk? 4. OmuIiTh py-
xoMui 6J0K. 5. Akuit Burpai y cuii gae pyxomuii 610k? 6. Illo osHauae
Bupas: «PyxoMmuii 6JI0K Jae mporpaill y Bigcraui B 2 pasu»? 7. Ak 3a goro-
MOIr'0l0 OJIOKiB OTpMMATH BUTPAINI y CHJIL OiJbIl HixK v 2 pasu?

231
www.e-ranok.com.ua

- ranoK



Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

|

Bnpasa N2 35

1.

Puc. 1

232

Bideodocnio. IleperisubTe BiJeOpOJUK 1 IIOACHITH
CIIOCTEepesKyBaHe SIBUIIIE.

YV 3ae0annax 1—3 macoio 670ki6 i dieto cuau mepmas 3nexmyiime.
PosrinaubTe puc. 1i gaiiTe Binmosini Ha 3anmuTaHHsg: a) AKUI 0JIOK 300pa-
JKeHUU Ha pucyHKY? 0) Ha CKIJIbKY ITiJHIMeThCA BAHTAMXK, AKIIO BIIbHUN
KiHeIb MOTY3KHU BUTATTH Bropy Ha 10 cM? B) 3 IKOIO CHJIOI0 TATHYTH MO-
TY3KY, IKIIO Bara sauTaxxy 60 H?

Binbauit Kizmemp MOTY3KU TATHYTH i3 cuiaoo F =40 H (puc. 2). fAkoro
e maca BanTa:ky? Ha cKifbKu migHiMeTbcs BaHTaK, AKIIO BUTSATTA MO-
Ty3Ky Ha 24 cm?

Banrax migHiMaroTh 32 JOITOMOTOI0 OJHOTO HEPYXOMOTO i JBOX PYyXOMUX
OJi0KiB (muB. puc. 35.8). K00 € Maca BaHTaKy i Ha CKiJIBKY BiH ITiTHIMETH-
cs, AKINO mif miero cuun 75 H BiibHMI KiHeIlb MOTY3KY onycTuTH Ha 60 cv?
Axy cuny F Tpeba NpuUKJIACTU [0 BIIBHOrO KiHIlA MOTY3KHU (AUB. puc. 2),
100 migaaTu BauTa)k Macoo 100 Kr, SKIo Maca pyXoMoro 6JI0Ka CTAHO-
BUTH 2 Kr? Baskaiire, 1110 T€PT B OCSAX BifCyTHE.

BaHTak Macoio m yTpuMY€ETbhCS 3a JOIIOMOT0I0 cucTeMu O0JIOKiB (puc. 3).
BusHaute cuiry HaTATy KOMKHOI MOoTy3Ku. Tijsa cucTeMu BBasKaniTe HeBa-
TOMUMU.

Y cucreMmi Ha puc. 4 maca BaHTa:Ky 3 HopiBHIOE 1 K, Maca KOXHOTO 0J10-
ka — 100 r. CucreMma 3piBHOBasKeHa Ta HeEpyXoMa. SHANAIThH Macu BaHTa-
KiB 1 i 2. Macoo MOTY3KH i TepTsaM y 0JI0KaX 3HEXTYITE.

D D

Puc.2 Puc. 3 Puc. 4

&

Y TexwHimi mocuTh YacTO BUKOPUCTOBYIOTH NOJiCNAcC-
mu — TPUCTPOi, AKi CKJIAJAIOTHCA i3 CUCTEMU PYXO-
mMux i Hepyxomux OJsokiB. Ha puc. 5 momano cxema-
TUYHE 300pakeHHsI OJHOTO 3 IIOJicIIacTiB — JIeGiaKu.
CropucraiiTech [OJaTKOBUMU J»KepesiaMu iHpopmMalrii
i misHaiiTecsa mpo mosicmactu 6iyabime. Iligroryiire mo-
BimoMJIeHHA.

Okpim 6JI0KiB Pi3BHOBUIOM BasKeJis € K01080pom (AUB.,
Hampukganm, puc. 6). CkopucraiiTech I0JaTKOBUMU
IKepenaMu iHdopmarii i gisHamTecs, IO ABJAE CO-
6010 KOJIOBOPOT, Jie I0TO 3aCTOCOBYIOTh, 3aBAAKHN YOMY
3a IOTIOMOT'0I0 KOJIOBOPOTA MOYKHA OTPUMATHU 3SHAUHUN
Burpamt y cui. IligzroryiiTe moBimoMIeHH.
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§ 36. MPOCTI MEXAHI3MU. KOE®ILIEHT KOPUCHOI
AIi MEXAHI3MIB

MpocTi mexaHi3mn — Le TPyAIBHUKK 3i «cTakeM poboTu» noHag 30 cToniTb, MPOTe BOHU
aHITPOXM He «NoCTapinu», agxe B KOXXHOMY Cy4aCHOMY TeXHIYHOMY MPUCTPOI 060B'A3KOBO
3HaMAeTbCA NPOCTUN MeXaHi3Mm, i He oauvH. Li npuctpoi fo3BonATb 3MIHUT HaNPAMOK Aii
CcuUnuv, OTpMMaTK BUrpaLl y cuni abo BiacTaHi. A um [aloTb BOHM BUrpaLl y poboTi?

3HalloMMMOCA 3 BaXK/IMBOK XapaKTepPUCTUKOI NMPOCTUX MeXaHi3miB

Bu B:Ke 3HaeTe, 110 BasKesi 3 pisHMMHU ILIedmMa Ta PyXoMi OJIOKHU
IO3BOJIIIOTh OTPUMATU BUTPAINI Yy CHUJi, OJHAK TAKMWHA BUTPAI JAETHCA He
«3amapMa», aJyKe, OTPUMABIIK IIepeBary B CUJIi, MU OOOB’SI3KOBO IIPOTPAEMO
y Bigcrani (puc. 36.1). [laBHe TakK 3BaHE «30/0me NPABULO» MEXAHIKU CTBED-
mKye: «¥Y CKiJIbKM pasiB MU BUTPAEMO B CHUJIi, V CTiJIBKHU K pasiB IIporpaeMo
y BigcraHi». A um gificHo 1e Tak?

IIpunycrumo, 1o Tpeba mimmATM BaHTa)K Ha meBHY Bucory. IIlo6 6yso
3pYUHiIlle, CKOPUCTAEMOCA HEPYXOMUM OJIOKOM. I[J1s IIBOTO CJIiji TEPEKUHYTHU
yepes 0J0K MOTY3KY, IPUB’SI3aTH A0 Hei BaHTaXK i, B3SIBIINCH 3a BiIbHUHN Ki-
Hellb MOTY3KU, PIBHOMIPHO TATTU MOTY3KYy BHU3 (puc. 36.2).

Hepyxomuii 6710k Mo:KHA YSABUTH AK PiBHOIJIEUMI BasKiJib, TOMY CuHJja,
3 AKOI0 TATHYTH MOTY3KY, Ma€ MOpPiBHIOBaATH Basi BaHTaxKy: F = P. OgHak Ha
OpaKTHUIli o0epTaHHIO O0JIOKA 3aBXKIAM 3aBaskae CHJA TepTd, TOMY, IO0 IIif-
HATU BaHTaXK, A0 BiJIBHOTO KiHITA MOTY3KH CJIi[l MPUKJIACTU CUJIY, OiJBIITY 3a
Bary BauTtaxky: F > P (muB. puc. 36.2).

Tak, npu migHiMaHHI BaHTaKy Ha BUCOTY I BUKOHYETHCA KOPUCHA poboma:

Ay, =Ph.

A oT nosHna poboma, To0TO podOTa, AKY BUKOHYE BAHTAKHUK, BUTATAIOUN
MOTY3KYy Ha JOB:KHUHY, IO HOPiBHIOE BUCOTi £, 00UMCIIOETHCA 3a (hOPMYJIOIO:

Puc. 36.1. [litoun Ha goBre nneue d; Ba)kens, M1 BUrPaEMO Puc. 36.2. Akwo B 6510ui € TepTa,
B cuni. Ane BMCOTa k¢, Ha AKY MM MaeMO ONyCTUTY neye d, TO cuna F, 3 AKOIO TArHYTb
6yae 6inbLuoto Bif BUCOTU Ay, HA AKY NiAHIMETLCA TiNO, MOTY3KY, 3@ 3HaueHHAM binblua
y CTiNbKM pasiB, y CKiNbKun nneve d; AoBLUe 3a nyeve dy 3a Bary P BaHTaxy
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

Ockinsku F > P, To moBHaA poboTa OiJIbIlla 3a KOPUCHY.

KopucHa po6oma, aKy 8UuKOHYOMb 3a 00nom020t0 0ydv-1K020 MeXAHI3MY,
3aec0u menwia 3a nosHy pooomy: A, <A .... TiIbKHK 3a ifeaJbHUX yMOB
KopucHa poboTa MoO:Ke JOPiBHIOBATU IIOBHilI po0OOTi, aje IbOTO HIKOLU He
oysae.

AKy uacTuHy mOBHOI POOOTH MeXaHi3M IIepeTBOPIOE HAa KOPUCHY, MOKA3YE

(ismuna BesmuMHA, AKY Ha3UBAIOTh Koe@iyienm ropucHol 0ii (KKI).

KoediuieHT KopucHoi gii (KK[) mexaHiamy — ue di3nyHa BENNUYMH], AKa XapaK-
Tepu3ye MexaHi3M i JOPIBHIOE BiHOLIEHHIO KOPUCHOI poboTK [0 MOBHOI poboTu:

_ Kop
L A

IIOBHA
Koegiuienm wopucnoi 0ii (KKI) nosnauarome cumeosom 1 (era). 3a3pu-
uait KKl mogatoTs y gidcomkax:

A
n=$-100°/0

IIOBHA

OckinbKM B XOHIi BUKOPHCTAHHS MeXaHi3MiB KopumcHa po0OoTa 3aBiKIU
MeHIma Big moBHoi, KK 0ydv-arxozo mexanizmy 3asxncou menwuii 6id 100 %.

i L[ocnifKyemo nNoxXuny NAoWwmHy

OxkpimMm Bakeasa Ta OJOKa JIOAWHA 3 aHTUUYHUX YACiB BUKOPHCTOBYE Il
OOUH npocmuil mexaHizm — noxuny naowuny (puc. 36.3). 3a JOIOMOTOIO
MOXMJIOI ILJIOITMHY MOKHA IIiAHIMaTH BakKi IIpeaMeTH, MPUKJIATAIOUN 10
HUX BiJHOCHO HEBEJUKY CHUJIY.

Hicranemo dopmyny mas BusHaueHnuda KK]I[ moxwuioi mmommuuu. Hexait
Tpeba MiAHATH TiJIO Macoi m HA BUCOTY A MOXUJIOI IJIOIIWHOIO 3aBIOBIK-
Ku [ (puc. 36.4).

106 migaAaTH TiO BepTHMKAJNbHO (63 MOXMJIOL ILJIONIUHM), ITOTPiOHO IIPU-

KJIACTH 1O HBOTO CHUJIIY 17’1, sAKa 3a 3HAUYEHHAM JOPiBHIOE CUJL TAKiHHS:
F,=F,_, =mg. Tino HeoOXifHO MiJHATU Ha BUCOTY h, TOMY KOpPHCHa poboTa
popiHioBaTHMe: A, =Fh=mgh (ro6ro nopiBHIOBaTHMME 30i/IbIIEHHIO IIO-
TeHITiaJbHOI eHeprii BaHTaXKY).

106 3aTarTy TiJIO MOXMJIOIO IJIOIIMHOIO Ha Ty caMy BHUCOTY h, CJim mpu-

KJACTU CujJay TAru F, HampsaMieHy B3AOB:K IIOXMJOI mjoimuHu. Pobora,
AKa IpU IIbOMY BUKOHYETHCA (IOBHA PO00TA), OOUMCIIOETHCSA 3a (POPMYJIOHO:

A sua = Fl, me | — noB:xuHA MOXMJIOL IIOIUHH.

3a osumauvenHam KK maemo:

n:hzm_gh
Fl -~

IIOBHa
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§ 36. MpocTi mexaHi3mu. KoedilieHT KoprcHOI Aiil MexaHi3miB

? llomipryiire, axk moxxHa 36imbmnTH KKII
MOXMJIOL IIJIOIVHIU.

Pyxy Tina moxXmoi MIJIOIMWHOIO 3aBaskae
cuja TepTA. ¥ pasi BiACYyTHOCTI TepTa MixK Ti-
JIOM i TTOXMJIOIO ILJIOIMHOI0 KOpHCHAa poboTa mI0-
piBHIOBasa 0 MOBHiN poboTi: A, =A .., T00-
T0 F,h= Fl (nusB. puc. 36.4). ¥ TakoMy BUNIAAKY
MU oTpuUMaJu 0 HANOIJIBINUNA BUTpPAIN Y CHJIi:

ﬂ l Puc. 36.3. [Moxwvna nnowmHa

F h € He3aMiHHOIo, Konu Tpeba nigHs-
TV BaHTaX. Ym nonoriwmm yxun
BnactuBicts moxwmoi IJIOINVMHN JaBaTu MAOLWWMHN, TUM Nnerwe BUKOHaTn

BUIpaml y CuJji Ta 3MiHIOBAaTH HAIIPAMOK il  uto poboty
i€l cUJaM 3aCTOCOBYIOTH Y BUKOPHCTAHHI CXO-
IiB, eCKaJaTopiB, KOHBEEPiB, IIAHAYCIiB TOIIO
(puc. 36.5).

i B 3HanloMmnmoca 3 pisHOBUZAaAMMN NOXUNOI
NJOLWMNHN

OgHuM i3 pPiBHOBUAIB MOXUJOI IIJOMMHU
€ kaun. Tak, 1100 moJIeTIIUTH PYOAHHS IPOB,
y TPiIIMHY KOJIOAW BCTABJSIOTHL KJIWH i 0’I0TH
mo HbOMY 00yxoM cokupu (puc. 36.6). Ilig wac
yaapy Ha KJWH OiI0OTh TPU Tija: 3Bepxy — 00yx
coxnpn, 3 §0RiB — I[Bi' YaCTUHU KOJIOIU. BrOpY MOX/OI0 MAOWHOI

BigmoBigHo KanH gie Ha 00yX COKUPHU Bropy, NOTPI6Ha 3HAUHO MEHWa CiNa,
a Ha JIepeBUHY KOJOAM — B OOKM, TOOTO PO3-  ix nna nigHATTA LbOrO CAMOTO
CyBa€ MOJIOBUHKHU KoJjiogu. TaKuM 4WHOM, KJIWH  Tina BepTUKanbHO
3MiHIOE HaAIpPAMOK cuau cokupu. Kpim Toro,
KOKHA 3 JIBOX CWUJI, 3 AKUMHU KJUH PO3CYyBae€
MOJIOBUHKM KOJIOAM, HabaraTo OijbIlia 3a CHUIY
yIapy COKUPHU.

PismoBumoM moOXmJol IIJIOIMWHM TAaKOMK
€ 26unm. BispMeMO TPUKYTHUK, BUPisaHUU i3
TOHKOTO KAapTOHY, Ta PO3TaIIlyeMO Ioro Oijs
muiinapa (puc. 36.7). Iloxmiol IIJIOITUHOIO
cayryBatuMe pebpo Kaptony. OOropHyBIIn Kap-
TOHHUM TPUKYTHUK HABKOJIO IMUJIIHApA, OAep-
JKUMO 268UHMO8Y noxusy naowuHy. Biacue,
Hapiska I'BUHTa — Iie IOXWJa ILIOIUHA, AKY
b6araTo pasiB 00epHYTO HaBKOJIO HuiaiHapa. Ilo-

Puc. 36.4. [InA BTAryBaHHA Tina

: 8 Puc. 36.5. Eckanatop € npukna-
Ai6HO MO KJIMHA 'BUHT MOXKEe 3MIHIOBATH HANPA-  pom BUKOPUCTaHHS BAACTUBO-

MOK i 3HAUEHHS IIPUKJIAIEHOI CHJIN. CTen NoXunoi NNoWMHN
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

Puc. 36.6. KnvH He TinbKu fa€ Burpatu Puc. 36.7. Pi3HOBMAOM NOXMNOT NOLWNHN
y cuni, ane 1 3MiHIO€ iT HaNPAMOK € FBVHT

IIpuunun aii rBUHTA BUKOPUCTOBYIOTH ¥ 0araThoxX MexaHisMax i mpucTpo-
AX: MeXaHIYHMX JOMKpaTax i migioMHHKAaX, M’AcOopyoOIli, Jelarax, cTpyoIu-
HaX, CBepAJiax, ITypylax, Pidsb00OBUX KPiMJIEHHAX TOIIO.

? ki BracTUBOCTI IBUHTOBOI IOXWJIOL IJIOINHY MU BUKOPHCTOBYEMO, IiA-

HiMalounch IpCbKUMHU «CepIIaHTUHAMNU»? TBUHTOBUMU CXOTAMU?

n Yuumoca posB’AsyBatu 3agaui

3eeprimb yeazy! fAxmuo B 3amaui gano KK]I[ abo mpomoHyeTbCcs HOTO
3HAWTH, PO3B’A3aHHA Kpalle moumHaTH i3 samucy dopmyau aaas KK]II.
B ymosi suauenunsa KKl xpaiiie mogaBaTu B YacTKaxX (TOOTO KOPUCTYBATHCS

¢opmyJio0o n:h), a y BigmoBifi Kpalile 3anmucyBaTH y BiJCOTKaX.
IIOBHA
3apaua. Banraxx macoro 95 Kr piBHOMipHO mimHiMamTL Ha
TpeTiii moBepx OYAMHKY 3a JOIIOMOI'OI0 PyXOMOI'O Ta HEPYyXOMOTO
0Ji0KiB (muB. pucyHok). Busnaure KK]I 1iei cucremu, AKIIO I0
BLJIBHOTO KiHIIS MOTY3KM HpuKJIamamTb cuay 500 H. F
Ananiz @isuynoi npooaemu. Ina susnauennda KKl cucre-
MU CJiJ 3HAWTHU: PoOOTY, SKy HeoOXiJHO BHUKOHATHU, INOO Mij-
HATY BaHTa)X HA BUCOTY A, TOOTO KOpPHUCHY poGoTy A, . ; PO-

00Ty, AKY BUKOHYIOTb, KOJIM TATHYTb MOTY3Ky, [Iif0un Ha Hei 3 II€BHOIO
cuyow F,To0ro moBHy paGory A_ .V cucTeMi € ofiuH pyXoMui GJIOK, TOMy
mporpai y BifcTaHi cTaHOBiITH 2 pasu: HifHiMaUM BaHTaK Ha BUCOTY h,
MOTY3KY BUTATYIOTH Ha AOBXKUHY [=2h. Hepyxomuii GJIOK CUCTEMHU TiJIbKU
3MiHIOE HAIPAMOK il cujiu.

Ilano: Iowyx mamemamuynoi modeni. Posg's3anns. 3a o3Ha-
m =95 Kr
Bamt venaam KKII: n=—2—.
F=500 H omma
g=10 H IITo pobaars? IligmimMaioTs BaHTaX Ha BUCOTY Ak, TOMY
KT KopucHa pobOoTa MOpiBHIOE 30iJbIIEHHIO TOTEHIiaJabHOI
eHeprii BaHTaxRy: A, =M, 8h .
Snaumu: Ax me pobaare? TArHyTH 3a MOTY3KY, IPUKJIALAIOUN
__ 9 = .
n : cuny F . Tomy moBHa poboTa, IKYy BUKOHYIOTH JIS IiJHSAT-
TS BaHTAaXy, CTAaHOBUTB: A . =Fl, ne [=2h. Orxe:
A . =F-2h.
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§ 36. MpocTi mexaHi3mu. KoedilieHT KoprcHOI Aiil MexaHi3miB

IligcraBuBmiu Bupasu aas A, i A, ... v dopmyry KK, maemo:
n: mBaHTgh — mBaHTg .
F-2h 2F
IlepeBipuMO OOWMHMITIO, BUSHAYNMO 3HAUEHHS ITYKaHOI BEJIUUYNHINI:
X H
r— M
95-10 95
=— K _1. nq=—"—"—"—"—"=—"=0,95; N=95%.
] H-m N=5500 100 E °

Ananiz pesyromamy: KK] mexauismy menmmuit Big 100 % — 1e mpas-
JomomiOHMiT pesybTar.

Bidnosiov: N=95%.

NigbuBaemo nmigcymkun

JJia moJsiermieHHA Opalli JIOAM 3 AaBHIX YaciB BUKOPUCTOBYBaJM IPOCTi

MexXaHiZMu — IpUCTPOI AJiA mepeTBopeHHs cuuu. IIpocti mexanismMu —
HeOoNMiHHI cKJIa[0Bi # cyyacHux MamnH. [lo mpocTux MexaHidMiB HaJeXaThb
BasKisib i fioro pisHoBHAM (pyxXoMuil i HepyXxomMuil 6JOKU, KOJIOBOPOT); IIOXUJIA
miomuHa Ta ii pisHoBUAM (KJIUH, TBUHT).

Ha npaxruiii kopucHa poboTa, SKY BUKOHYIOTH 3a JOTIOMOTOIO OyAb-IKOTO
MexXaHisMy, 3aBK/IM € MEHIIOK Bij MOBHOI pobortu: A, <A ...

disyyHa BeJUUYMHA, AKA XapaKTepusye MeXaHidM i mopiBHIOE BigHO-
IIIEHHI0 KOPUCHOI poOOTH [0 MOBHOI PoOOTH, HA3BMBAETHCA KoedillieHTOM KO-

pucHoi fii Mexamismy: N=——=—. 3assuuaii KK][ mogaimoTs y BifcoTKax:
IIOBHA

A
n=—=2-100%. KK]I 6yap-AKoro MexaHiamy 3aB:xau MeHImui Big 100 %.

IIOBHA

KoHTponbHi 3annTaHHA

1. [I1s1 4oro BHKOPHCTOBYIOTH HpocTi MexaHismu? 2. YoMy Ha HpaKTHIL
KOopuCcHa po0oTa 3aB:KIM MeHINa Bix moBHOI pobotu? 3. IlaiiTe o3HAUEHHS
KKI. 4. Ax Busmauntu KKl moxwusoi mmommuau? 5. HasBith pisHoBuUAM
nmoxuJioi miaomuuu. 6. HaBeaiTh mpuKIagn BUKOPUCTAHHS HPOCTUX MeXa-
Hi3MiB y CyYacHUX MaIlIMHAX.

Bnpasa N2 36

1. IBuryH migiiiMaJabHOTO KpaHa BUKOHAB IOBHY poboTy 1 k. Yu Moxke
KopucHa pobora mopiBuioBatu: a) 1530 H:xx; 6) 1000 II:x; B) 900 Mox?

2. 3a I0IOMOroI0 IIPOCTOTO MeXaHidMy BUKOHAHO KopucHy podoty 120 II:x.
Busnaure KK][ mexanisamy, AKII0 ToBHa poboTa gopiBHioe 150 K.

3. Timo migHiMalOTh MOXWUJIOIO ILJIOIIMHOIO, BUKOHYIOUNM KOPHCHY pPOOOTY
180 k. Busnaute moBHy poboTty, skino KK moxwmioi miomuan 90 % .
Tiso migHiMaOTh TOXMJIO0 MJIOITUHOI0, IPUKJIALAI0UN B HATPAMKY PYXY
Tina cuay 50 H. BusHauTe Macy Tija, AKIO JOBKUHA TOXUJIOI IJIOIUHA
nmopiBHIoe 2 M, i Bucora — 50 cm, a KK]I cranoButs 80 % .

237
www.e-ranok.com.ua

- ranoK



- ranoK

Po3pin 4. MEXAHIYHA POBOTA TA EHEPTIA

BanTaxxk macorwo 45 Kr migHiMaioTh 3a JOIMOMOTOIO IIPHU-
CTPOIO, AKUU CKJIAJa€THCA 3 PYXOMOI'0 Ta HEPYXOMOTO 0JI0-
KiB (AMB. PUCYHOK). SIKy cuay mOTPiOHO ImpUKJIagaTH 0
BLJIILHOTO KiHIT MOTy3Ku, AKmo KK][ mpucrporo cramo-
BUTB 75 % ?
6. Banraxx macoro 108 Kr mifHAIM 3a NOIOMOrOI0 BaKelsd,
MPUKJIALA0OUN BePTUKAIbHY cuiay F, sHaueHHS AKOI I0-
piBaioe 400 H. Busuaure KK]I Ba)kess, AKIIO ILJIeUe CUIH, -
AKAa i€ Ha BaKiab 3 00KY BaHTa)Ky, BTPUUi MeHIIIe Bij mieua cuiu F .

1]

7. CropucTraBIIuCh JOOATKOBUMU AsKepesamu indgopmarrii, fisaaiiTecs mpo
suauenuda KK/ neakux MexaHisMiB i 1po po6oTy, AKY BOHI BUKOHYIOTb.
Cxaaznits 1-2 samadui 3a oTpUMaHUMU JaHUMU, PO3B’ SIKITH IX.

EKcnepmmeHTaane 3aBAaHHA

OrisabTe mMOOYyTOBY M’ AcOpyoOKy. JIKi mpocTi mMexaHisMm BXOAATH OO il
craany?

Bioeoodocnio. IleperassHbTe BiIeOPOJINK i MOSACHITH CIIOCTEPEKYBaHe ABUILE.

i NNABOPATOPHA POBOTA Ne 12

Tema. BusHaueHHs KK noxunoi nnowyHu.
MeTta: nepekoHaTUCA Ha JOCAIAI, WO KoprcHa poboTa, BUKOHaHa 3a AOMOMOTro0 NMOXunoil
NAOLWMHW, MEHLUA Bif MOBHOI po60TK; BM3Haunt KK noxunoi nnowmuHu.
O6nagHaHHA: MipHa CTpiuKa; AMHaAMOMETpP; TpW TArapui OfHAaKOBOI Macu; AepeB’sHa
NiHINKa; WTaTKB i3 MydTOIO Ta NaNKoto; iepeB’AHNN BPYCOK.

BKA3IBKM O POBOTU

n MigrotoBka 8O eKcnepuMeHTy

1. Ilepen TuM sIK BUKOHYBaTu POOOTY, 3ra-
JanTe BIATIOBiAl Ha Taki 3ammMTaHHS.

1) Axi Buam mpocTux MexaHisMiB Bu 3HaeTe?
2) fIx BusHaumTH KoedillieHT KopmcHOI Aii?
3) Homy KK]I Oyab-AKOro MexaHidMy 3aBiKAU
meHmu# Bix 100 %?

2. BusmauTe IiHM TOMIJIOK IIKaJ BUMiplOBaJIb-
HUX IIpuJagis.

3. 306epiTh eKcHepuMeHTaJbHY YCTAHOBKY, SIK IIO-
KasaHO Ha PUCYHKY.

u EkcnepumeHT
Cysopo dompumyiimecv incmpyruyii 3 6eanexu (0us. pop3ay nidpyiHura ).
PesynabraTu BuMipioBaHBb Bimpasy 3aHOCHTE IO TAOJIMILI.

1. BuwmipsatiTe 3a momomMororw MipHOI cTpiukm AoBXKUHY [ i Bucory h mo-
XMJIOL TJIOIIWHMU.
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JNlabopaTopHa poboTta N2 12

BusnauTe 3a jJomomoroxo JuHaMoMeTpa Bary P, Opycka.

IToxmamiTe OpPyCOK Ha IMOXMJY ILJIOIIMHY 1 3a IOIOMOI'OI0 JUHAMOMET-
pa pi6HOMIpHO TIepecyBalTe IOro MJIOIMMHOI0 Bropy. BumipsiiTe cuiy

TAru F,, mo nie Ha Opycok 3 OOKy nuHamMoMerpa.
Busnaure 3a momomororm AWHAMOMETPA Bary OZHOTO TSATapId.

He smiHMOIOUM KyTa HaxXWJIy ILIONIMHU, HOBTOPITH mocJin (muB. 1. 3)
e TPpUYi, PO3MICTHUBIIMN HA OPYCKY CIOYATKY OLHWH, IIOTiM IBa, a4 IOTiM

TPU TATAPIL.

3eepHimb ysazy! Y KOKHOMY 3 IIUX AOCTiAiB, 11106 3HalTH Bary Tija,

cJinm mo Baru OpycKa ZoAaTu Bary TArapid (TArapiiis).

u 0l1paL|IOBaHHﬂ pe3yanaTiB eKCcnepnmeHTy

1.

H1a KOKHOTO [OCIily OO0UMCIiTH:
1) moBHy poGory (A =Fl);
2) xopucry pobory (A,,, =Ph, ne P — Bara Tina);

P
3) BUrpall y Cuii, AKUI [ae IMOXuJa ILJIOIUHA (; ;

IIOBHA

Ao Ph
4) KK moxmioi mmomusuun | N=——>2—100% = 5T 100 % |.

IIOBHA

2. PesynbraTu o0uYmClIeHb 3aHECITh OO TAOJIMILI.
K : HoBxxu- )
Ho- Bucora | ' PAC Ha IloBua —
Bara - Ha Cua 6 rpar
Mep ) ITOXUJIOL moxu- | pobora . | KK
Tijga poboTa | Taru . A y cui s
Io- , H) ILJIOII[ K- (A (F, H) JI01 HoBHA» m, %)
caimy ’ HU h, M KIS ’ wiomy- | Jx) P
Hox) HU [, M F

n AHanis ekcnepumMeHTy Ta Oro pesynbraTtiB

1) Ina KOXKHOTO JOCJify TopiBHsITe 3HaueHHA cuiu (F) 3i 3HAUEHHAM
Baru Tija (P) i 3po06iThb BUCHOBOK IIPO BUIPAIN y CUJIi, AKHUHN A€ MMOXuja

TLJIOIITUHA.

2) TlopiBusaiiTe omep:xani snauenua KK]I[ i 3po0iTh BUCHOBOK, uu 3aJie-
kuthb KK][ Bim Barm Tija, sike ImiAHiMaiOTh ITOXMUJIOIO TJIOIHHOIO.

3’sacyiiTe 3a OOIMOMOTOIO0 EKCIEPUMEHTY, AK sajdexuTb KK]II moxwuioi
IJIOIIUHY Bix Kyra ii maxmay. YoMy, Ha BaIly OYMKY, sMiHoeTbesas KK]I

TBopue 3aBAaHHA

B pasi 3MiHM KyTa HAXUJIY IJIOITHHEI?
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

NiaAEBUBAEMO NIACYMKWU PO3ALNY 4
«MexaHiyHa po6oTa Ta eHepris»

1. VY posxini 4 Bu pisHamucCA OpO MexaHiuHy podomy, MeXaHiuHy eHepziio
i nomyxcricme.

Mexaniuna po6ora, [[:x Enepria, I:x ITory:xHicTh, BT
A=Fl [£] = T N=A
[A] = Hax XapaxTepusye t
1x=1H-1m 3IaTHICTH Tin.a [N] = Br; 1Br= 1 0x
XapakTepusye pyx (abo cucremu Tiu) lc
Tisa, 10 AKOTO BUKOHYBATH poGoTy XapaKTepusye IIBUL-
IIPUKJIAJIEHO CUJIY KicTh BUKOHAHHSA
poboTu

2. Bwu @HaBumamca pO3PISHATU KiHemuuHy i nomenyianbRy eHepeii Ta
JisHanIucA IPO NOBHY MeXAHiuHYy eHepeilo.

MEXAHIYHA EHEPTISA

v v

Kimeruuna enepria ITorenmnianprHa eHeprisa

v v v

OpyKHO Ae(pOpMOBaHOI
mo> OigHATOTrO TijJa OPYXUHU
E, = _
k 9 E, = mgh £ - Exl
p
2

v v v

IToBHa MexaHiuHa eHepria Tina (cucremu tin): E ... =E,+E P

3. Bu osHalioMuUIuCh i3 3aKOHOM 30epedrcenHs i nepemeopeHHs MexXaHiiHoL
eHepeil Ta AiBHAJIUCH, AK 3MIHIOEMbCA MEXAHIYHA eHepeis, AKIIO icHye

TepTA:
3a yMOBU BiZICyTHOCTi TepTs SkmIo B cucTeMi icHye TepTs, TO
BUKOHYETBCA 3AKOH 35@P€91€?Hﬂﬂ TIOBHA MeXaHiuHa eHeprid cucTeMu
i nepemeoperHHA MeXaHiLHOL eHepeil: 3MEHIITYEThCA:

EkO + EpO = Ek +Ep EnonHaO > EHOBHa
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Min6riBaemo nigcymkn po3giny 4

4.

Bu osmaiioMuaucsa 3 npocmumu MeXaHi3mamu.

ITPOCTI MEXAHISMHU

!

v

Baxinb

IToxmaa miomnuHAa

v

v

v

Baox

Kiaun

I'suuT

'

|

Pyxomuit

Hepyxomuii

5.

Bu 3’sacyBasiu, 1110 3KOIEH NPOCMUIlL MeXaHi3M He Oae
suzpawy 6 pobomi, Ta o3HaroMuanuca 3 (pidUUHOIO Be-
JUYUHOI — KOe@iyieHmom KOopucHoi 0ii mexaHiamy.

_ A 100 %
T]—A °

IIOBHa

Bukxopucmanusa npocmux mexaniamie 0ns nidiiomy min

. Bnrpgm KKl sa ITpruns]
ITpocTuit y cuii 3a Burpam
MeXaHi3M imeanbHUX y BimcraHi PeaIbHIX SMEHIICHH
YMOB KK
YMOB
Baxinp
d d Bara Baxens,
1 2 d2 dl Fldl ra B JLA
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

3ABOAHHA ANnA CAMOMNEPEBIPKM A0 PO34lIny 4
«MexaHiyHa po6oTa Ta eHepria»

YV saedannsax 1-9 subepimb 00HYy npasuavHy 6i0nosidv.
Bsascaiime, wio g=10 H/xr.

1. (I 6an) 3a BigOMMMM CUJIOI0 TATU JIiTaKa Ta IJISIXOM, AKWUIH ITOHOJAB JIiTak
y HaIpAMKY ail 1miel cuau, MOXHa BUSHAUUTH:
a) MIBUIKICTL PyXy JiTaka;
0) IMOTY KHIiCTh, AKY PO3BUBAE CUJIA TATH JiTaKa;
B) poOOTY CUJIU TATH JIiTAaKa;
I) yac pyxy Jiraka.

2. (I 6ar) ABTOMOGISIE PyXa€eThCA TOPU30OHTAJIBHOIO AiJIAHKOIO JOPOTU 3 IIEBHOIO
mIBUAKiCTIO. 3i 30iJBIIEHHAM IIBUIKOCTI PyXy aBTOMOOiIA B 2 pasu:
a) KiHeTUUYHA eHepriss aBTOMOOiA 30iJabITyeThCA B 4 pasu;
0) moTeHIIiaIbHA eHeprisg aBToOMOOiIA 30iabIIyeThCA B 4 pasu;
B) KKl nBuryHa aBTOMO0OiJa 36iMbITyeETHCA B 2 pasu;
I) KiHeTuuYHa eHeprisa aBTOMOOiIA 30iJBITYETHCSI B 2 pasu.

3. (I 6axn) fAxmo mory:xkHicTh MexaHismy mopiBHIOEe 100 BT, TO 1€t MexaHi3M:
a) 3a 100 ¢ Bukonye pobory 1 H:x; B) 3a 1 ¢ Bukonye poodory 0,01 [I:x;
6) 3a 10 c Buxkonye pobotry 10 JI;x; ) 3a 1 ¢ BukoHye poboty 100 k.

4. (I 6an) Pyxomuit GJIOK 3aCTOCOBYIOTh:
a) AJisg BUTpAIlly B cuJi abo y BificTaHi;  B) AJia BUTpaIy B PoOOTi;
0) Julte AJA BUTPAIY B CHUJIi; T) OJid 3MiHU HAIPAMKY CUJIH.

5. (I 6an) SIKIO BUKOPHCTAHHSA IIPOCTOrO MEXaHi3My [gae BUTpaIll y CuJi B 6 pa-
3iB, TO 3a imeaJbHUX YMOB BiH mae:
a) mmporpairi y Bigcrtani B 6 pasis; B) mporparil y Bigcraui B 36 pasis;
6) Burpam y Bifacraui B 6 pasis; r) BUrpam y Bifcraui B 36 pasis.

6. (2 6anu) SIky pobory Tpeba BUKOHATHU, 11100 BUTATTH BiApO 3 BOAOIO i3 KOJIO-
nas3sa sapriaubmiku 12 m? Maca Bigpa 3 BOmoio JOPiBHIOE 8 Kr.
a) 1,5 I:x; 6) 15 IIx; B) 96 II:x; r) 960 [I:x.
7. (2 6aau) SIKoio € MOTY:KHICTHL NBUTYHA, AKIIO 3a 4 XB BiH BUKOHYE POOOTY
12 x]Ix?
a) 50 Br; 6) 500 Br; B) 3 KBT; r) 12 xBr.

8. (2 6anu) Kpan niguas BauTak Baroio 24 kH, BUKOHAaBIIIN IIPU IIBOMY POOOTY
360 kll:x. Ha aky Bucory OyJi0o migHATO BaHTaMXK?

a) 15 cwm; 6) 1,5 m; B) 15 wm; r 21,6 m.
9. (2 6asu) 3a axuii yac aBuryH moryskHicTio 100 BT Bukomae po6ory 2 KI[:k?
a) 0,05 c; 6) 20 c; B) 50 c; r) 200 c.

(3 6anu) Kut, maaBarpoun IIig Bomoro 3i mBuAKicTio 18 KM/Tof, po3BUBaE II0-
TysKkHicTh 150 KBT. BusHaure cuiy omopy BOMU.
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3aBfaHHA AnA camonepeBipKku fo po3giny 4

(3 6anu) 3aranpHa Maca OBOX BaHTaXKiB (puc. 1) mopiBHIOE 25 Kr. $IKoro
€ Maca KOKHOTO BaHTaKy, AKIIO BaxKinb repebyBae B piBHOBa3i?

(3 6anu) Ky cmay Tpeba HmPUKJIACTU OO BIIBHOTO KiHIA 1mHypa (puc. 2),
o0 piBHOMIipHO migmiMaru BaHTa)k Macoro 12 kr? Ha aKy BucoTy mimgHi-
MeThbCSA BaHTaM, AKIO0 ToukKa A mepemicturhea Ha 20 cm? Macoro 0J0KiB
i cuJio0 TepTA 3HEXTyiiTe.

ISP

Puc. 1 Puc. 2

(3 6anu) 3a momomMoroio migiloOMHMKa aBTOMOOIJb Macoo 2 T MigHAJIW HA BU-
cory 2 M. BusHaute BUKOHaHy IIpu 1boMy pobory, axino KKl migiiomHuKa
cranoBuThL 80 %.

(3 6anu) 3a mOIIOMOTrOI0 HEPyXOMOro OJioKa IIigHIMalOTh BaHTAX, NMPHUKJA-
matoun cuay 1,6 kH. fkoio € maca BamTaky, axio KK]I[ 6s0kKa craHo-
Buth 80 %?

(4 6anu) HoBre maeuve Baskeas B 3 pasu OijbIe 3a Koporke. 11100 migusaTu
BaHTa)XK Macoio 60 Kr, migBiIeHuil 710 KOPOTKOTO IIjIeua BasKeJis, OO JOBIOr0
mieua npukgaau cuay 250 H. Busnaure KK]I Baskeis.

15

16. (4 6aau) KK]I moxuiol mmomuay cTaHOBUTEL 70 %. II[00 mimHsaTu BaHTaX
Macor 14 Kr, HeoOxigHo mpukgactu cuay 60 H. koo € moB:KmHA MOXUIOL

IJIOIIUHY, AKINO ii Bucora gopiBuioe 30 cm?

17. (4 6anu) 3a AOTIOMOTOI0 PYXOMOTO 0JI0Ka MigHiMaiOTh BaHTasK Macoio 40 Kr,
a BlIbHMH KiHemb MOTY3KU TATHYTH i3 cuioro 300 H. Busmaute KK]I py-
XOMOTO 0JIOKA.

18. (4 6anu) M’au macoo 0,5 Kr migKHAAIOTh BEPTUKAJLHO Bropy 3 IIOUYATKO-
BoIo ImBuaAKicTI0O 20 M/c. 3HAWIITH MOTEeHITia AbHY i KiHeTUUHY eHeprii m’saua
B TOW MOMEHT, KOJIM IIBUAKICTh WOTO PyXy 3MeHHIIUTbcA B 2 pasu. Omip
TOBiTPsS HE BpaXoBYIiTe.

19. (4 6axu) Tino macoro 5 Kr poarallloBaHe Ha MOPU3OHTAJIbHiN mjomuHi. Timo
oyaJji0 pyXaTucs B HAIPAMKY piBHOAiiHOI i, momomasinu miaax 10 m, Ha-

oyso mBuakocti pyxy 10 m/c. BusHaure piBHOmiTiHY CMJ, IO AiIOTH HAa TiJo.

3eipme sawii 6i0nosidi Ha 3a60aHHA 3 HABeOeHUMU HANPUKIHUI nidpyy-
Huka. Ilosnaume 3a60anHs, AKi 6U SUKOHAJLU NPABUJNLLHO, i NOLiLimb cymy
oanis. Ilomim yrw cymy nodiaimev na mpu. Odepixcane wucno eidnogidamume
Pi6HI0 BaUUX HABLAALHUX O0CAZHEHD.

TpeHyBaJbHi TeCTOBi 3aBIAHHA 3 KOMII'IOTEPHOIO II€PEBipKOI0 BU
3HalijleTe Ha EJIEKTPOHHOMY OCBITHBOMY pecypci «IHTepaKTuBHE
HaBUYaHHS».
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HaBiwo cBigomo 3HuwyBaTn aBTOMOOGInNi

Hapoama myapicTh roBopuTh: «3HaAB Ou, e BIAAEI, COJTOMKHU ITiZicTe-
JuB Ou». 31e0iJIbIIOTo Il BUPa3 BUKOPUCTOBYIOTH y IEPEHOCHOMY 3HAa-
YeHHi, IpoTe 1 OyKBaJbHEe MO0 3HAUYEHHS € IIPABUJIBHUM 3 TOUKU 30PY (i-
suku. «ComomMka», Ha AKy M’ SIKIIIe IIaJaTH, — Ile CIIOPTUBHI MaTtu y (is-
KYJbTYPHOMY 3aJIi, KyIla ITOPOKHIX KapTOHHUX AIUKIB IJId CTpaXyBaHHA
KacKazepiB Ta iHIII mpocTi 3aco0u 3aXUCTy JIOAWHU BiJf YIIKOMKEHDb Mif
yac iMOBipHOro maminuA. A AK 3ragaHy HapOAHY MYAPiCTb BUKOPUCTOBY-
IOTh iHKeHepu?

SK1mo Tiso mig yac pyxy 3iTKHEThCS 3 MePeIIKo0i0, TO Bif0yaeThesa ae-
dopmariia Tiza Ta mepenrkogu. Y BUOAAKY AKIMO TaKUM TiJIOM €, HATIPU-
KJIaZ, MOPO3WBO, AKe BIIAJO HA IIiJJIOTy, TO, HOTOAbTECH, JIUXO € HEBEJIU-
KHM. A OT SKIIIO aBTOMOOiJIb 3iIITOBXHETHCS 3 iHIIIMM aBTOMOOijieM abo
3 0ETOHHOIO OTOPOIKEI0, TO ITe MOJKe CTaTHU Tparemi€eio.

3p0o3yMiso, 1110 KOHCTPYKTOPY aBTOMOOiJNiB He MOMKYTh IOBHICTIO 3a-
mo0irTu aBapiii, IpoTe BOHK HaMaraloThCsa 3POOUTH TaK, I00 iX HaCTigKMT
OyJix AKOMOT'a MEHIITMH.

714 1boT0 aBTOMO01/1i KOHCTPYIOIOTH TAKUM YMHOM, 11100 AedopMarrii 3a-
3HaBaJIa TiJIBKU MOT0 IepeaHs (3a4Hs) YacTUHA, a CaJIOH O0yB AKHAWKPAIIe
3axuIeHu Big smMuHaHHA. [lepeBipKy cBOix ifeil iH:KeHepu 3AiNMCHIOIOTH
3a IOIIOMOTI'0I0 TaK 3BaHUX Kpaul-mecmig. i IpoBefeHHA TaKOTO TeCTy
a0COJIIOTHO HOBMI aBTOMOOiIb OCHAIIYIOTh BEJIMUYE3HOI0 KiJIbKiCTIO JaTum-
KiB, y CaJIOHI pO3MiIyIOThH MaHEeKeHU, AKi TeK MaloTh JaTunKu. Ilicasa mbo-
o aBTOMOO1JIb PO3TaHAIOTH 10 IMBUAKOCTI 40—60 KM /Tof i CIPIMOBYIOTH Ha
TIEePEeITKOaY.
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EHUuKnonegunyHa cTopiHKa

I 30BciM He ITKOZa CBiZOMO 3HUIIYBATH HOBEHLKUI aBTOMOOiIb, am:Ke
IaHi, OTpUMaHi B pe3yJbTaTi TaKUX BUIIPOOYBaHbL, NO3BOJAIOTH 30eper-
TH OECATKU JIOACBKUX KUTTiB. O0CAT JaHUX, 3M00YTUX 3aBASKU Kpalll-
TECTaM, € BeJITUUE3HUM.

Ha cxemi HaBemeHo rpadik 3aJeXHOCTI KiHeTmuHOI eHeprii aBTOMOOi-
Jd i eHepril gedopmarrii Big yacy. Bigaik uacy mounHaeThCA B MOMEHT 3i-
TKHEHHS aBTOMOOiIA 31 cTiHOI0. YBasKHi yuHi, HAIIeBHO, MOMITATh: SIKIIO
JomaTy 3HaUeHHS eHeprii medopmailrii i KiHeTuuHOI eHeprii 3a MIBUIKOCTI,
crakimo, 40 M/c, To cyma Oyme TPOXU MEHIIIOI0, HijK MoYyaTKOBa KiHEeTHY-
Ha eHeprid. [le moB’A3aHe 3 TUM, 1[0 BUXiJHA KiHeTHUYHAa eHepPris IIepeTBo-
PUTHCA I Ha iHIIII BUAMW eHepril, AKi He MoKas3aHi Ha rpadiky.

tmep 50

=

40

30 -

Pe3ynbraTy Kpall-TecTy: 3aneXHicTb
KiHeTMYHOI eHeprii (cyuinbHa niHiA)

i eHeprii gedpopmaii (TprxoBa NiHiA)
Bif yacy BUNPOOOBYBaHHS.

Hynb Ha rpadiky nosHauvae ypap
aBTOMOOGiNA 06 cTiHy !

20
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Pozgin 4. MEXAHIYHA POBOTA TA EHEPTIA

B Temu pedepartis i noBigomneHb

®NOUAWN=

9.
10.
11.
12.

Baskeui B sKuBili mpupomi.

Bukopucranua npocTux MexXaHi3MiB: icTopid i cyyacHiCTb.
IIpocTi MmexaHisMu HaBKOJIO HaC.

IIpocTi MexaHidMu B cydacHUX TEXHIUHUX IPUIagaxX, 00IaTHAHHI.
IcTopia BigKpuTTSa 3aK0HY 30eperKeHHsa eHeprii.

Buparunii ykpaincbkuit yueunuii-mexauik C. I1. Tumornienko.
Bukopucranusa edeprii Bogu i BiTpy.

ITory:kHicTE i rabapuTy HANMOTYIKHIININX IBUTYHIB aBTOMOOIIiB,
CyIleH, JiTaKiB i paker.

Basxeuri B Hammmomy opranuami.

Yu 3mir 6u Apximen 3pymuTu 3eMiIo?

Byokwm Ta moaicracTu Ha AXTaxX i BITpPUIBHUKAX.

CrapoBuHHI 60110Bi KaTayJIbLTH.

B Temun ekcnepuMeHTasIbHUX BOCNIAKeHb
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BusnaueHHA IIOTYKHOCTi, AKY PO3BHBAIOTH MIKOJISIPi HA YPOKax
GisKyABTYPU.

Busnauenna KK]I Berocumena mis uac HepiBHOMipHOTO PyXYy.
BurorosienHsa mosicmacra 3 migpydYHMX 3aco0iB i BusHaAUeHHS
ioro KK/I.

BuroroBieHHA IPUCTPOIO, SKUU IPAITIOE HA €HePril magiHusa BOIU.
OuinroBanusa toro KKII.

BusHaueHHS CHJIOBUX XapaKTEePUCTUK M A3iB ILIeya Immim dyac
migiioMy BasKKOT0 IMOPTQEIs.

BuwmipioBaHHSA NOTYKHOCTI CTpyMeHs BOAU, IO TeUe 3 KpaHy IIij
yac yMUBAHHS.
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ETANMU POBOTU HAQ HABYAJIbHUM NPOEKTOM

1. Opranizauiiiavin etan. Bubip TeMu HaBYaJILHOT'O IPOEKTY, OOTOBOPEHHS
MeTH Ta 3aBIaHb IPOEKTY, CKJIAJAaHHA IJaHy peaJisallil mIpoekKTy.

IInan mpoekty — uye OJoxymenm, Axull micmumb 3a30anezi0b Hamide-
Huil nopsadok 0iil, He0OXiOHUX 0N 00CAZHEHHS Memu Nnpoexmy.

Ilmam gomomarae OIiHMTH BJIACHI MOMKJIMBOCTI Ta BUCBITINTH IIPOOJIEMMU,
AKiI MOXKYTb BUHUKHYTH IIiJ yac poOOTH.

Ha mpomy eTami momiibHO TAKOMK BU3HAUMTHU OCHOBHI eTamyu poOOTH HAJ
IPOEKTOM, cImocoOu poOOTH Ha KOMKHOMY eTalli, TepMiHu poboTH, 000B’A3KHU
Ta BiAMOBiZAaJbHICTh KOKHOTO YUACHUKA TPOEKTY.

2. Migrorosumnii eran. ITomyk iHdopmariii, sKa BUCBIT/IIOE TeMy HaBYaJb-
HOTO IIPOEKTY, a TaKOK IJOIIOMOTAa€ BUPIINIEHHIO 3aBIaHb ITPOEKTY.

Y xomi moImryky marepiajiiB [0 MPOeKTy MOTPiOHO oxpasdy iX cOpTyBaTH.
JJis 1bOT0 YacTo BUKOPHUCTOBYIOTH IMOPTQOJIIiO.

Iloprdoirio mpoekTy — uye snopsadxosarna 0obipxa mamepianis, 3i0pa-
HUX 3 Ne6HOK Memokw.

EnxexTponne moprgoirio mpoexkTy — ye 30ipKa esleKmpoHHUX mamepia-
i npoexmy, AKi 6nopa0K068aHO 34 NEEGHON CMPYKmMYpoio.

Enexrporne moptdosio mo3Bosde 3AiNCHIOBATU INBUAKUIN IIOIIYK OOKY-
MEHTiB; HI0r0 JIETKO peJaryBaTH, JOIIOBHIOBATH, IIepeHOCUTH, 36epiraTu i T. A.

BukopucroByoun momaTkoBy JiTepaTypy, iHTEPHET-pecypcH TOIo, He 3a-
OyBaiiTe 30epiraTu mocujaHHA Ha KOXKHe AiKepeso imgopmalii — samucysa-
TH Ha3BY pecypcy, iM’sa aBropa. I[lam’araiiTe mpo aBTOpchbKe IpaBo!

3. MNpoekruuin eran. OmparfoBaHHA 3i0paHoi iHQopMmaIllii, CTBOpeHHS
MOJeJIi HaBUAJBbHOTO ITPOEKTY.

Jlyisg yTOUHEeHHA OTPUMAaHOI iH(dopmMarlii Ta ofep:KaHHA TOTaTKOBOI MOKHA
3BepTaTucs OO0 AOBiIHUKIB, CJIOBHUKIB, a TAKOMK IO BUNTEJS.

4. OdopmnosansHuin eran. OdopMiIeHHA pe3yJbTaTiB poboTH HaL Ha-
BUAJBHUM IIPOEKTOM, CTBOPEHHS IIPEe3eHTallil I/ 3aXUCTy IIPOEKTY.

106 mpesenTallia mMpoeKTy BifgOysiacs yCIiIiHO, HEOOXiTHO BUAIINTU Yac
s i1 perenbHOl migroroBku. IlepekonaiiTecs, 110 B BUKOHAJU BCi 3aBHaH-
Ha mpoekTty. IligroryiiTe momoBiab. A momoBimi BubOupaiiTe HAUTOJIOBHIiIIIE,
BHUKJIAaJaliTe CBOI JYMKM KOPOTKO, YiTKO, 3pO3yMiJIo.
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SAKIIo BU ImIaHyeTe IPe3eHTYBaTH IIPOEKT i3 KOMII IOTEPHOIO IIiATPUMEKOIO,
TO 3a3JaJIerilb HAOUIIITH IIJIaH, ¥ AKOMY IIO3HAUYTE IIOCJIiJJOBHICTH CJIaiidiB.
OpieHTOBHO IIe MOYKHA 3POOUTH TaK:

3mict caanga

3micT momosizgi

Tema mpoekrTy,

IloBigoMIeHHSA TEeMU IIPOEKTY, IPenCTaBICHHS

BUKOHAaBII1 BUKOHAaBIIiB
Kirouose IToBimomJIeHHS KJIIOUOBOTO IIMTAHHSA, AKe BigoOpaskae Temy
OUTAHHS Ta METY IIPOEKTY
Marepianu . .

PosmnoBias mpo mocaigskeHHs
IIPOEKTY
BucuoBku OroJioiieHHsA BUCHOBKiB
Crucox Ilpesenrarttisa g:xepes, 1o Oy BUKOPHCTAHI B X04i pobOTH
IKepel HaJ IIPOEKTOM

Ilomsaka Bcim, XTO momomaras 000Ti HaAJ IIPOEKTOM.
Ilogsika ’ yp p

ITomsaka BciM mpucyTHIM 3a yBary, mobasKaHHSA YCIIiXiB

5. MNMpesenrayiinumii etan. [leMoHCTpaIisag pe3yJbTaTiB HaBUAJBLHOT'O IIPO-
eKTYy, 3aXUCT ifel MPOEKTy Ta OTPUMAHUX Pe3yJIbLTATiB.

6. NMipcymkoeuin etan. AHAaJIi3 BUKOHAHHA 3aBIAHb HABUAJHLHOT'O IIPOEKTY,
BUBHAUEHHSA PE3YJbTATiB IIPOEKTY: AKY KOPUCTb IPUHIC a00 MOKe IPUHECTHU

IIPOEKT.

3aranbHi NpaBuna npeseHrauii NpoekTy

1. TomoBimaTtu Tpeba 3 rapuuM HacTpoeM. He 3a0yBaiiTe IIpo CBiil 30BHIIII-
Hill BUIVISAO, CIiIOKYHTEe 3a IIOCTABOIO.

QU W N

. Ilig wac momoBimi AMBiITHCA Ha ayaUTOPifO.

. CioBa BUMOBJISIIITE TOJOCHO Ta YiTKO.

. HiTKo Ha3BiTh cebe, TEMY BUCTYIIY Ta IPOOJIEMY, Hal AKOI0 BU IIPAI[IOBAJIN.
. He umraiiTe momoBigb 3 apkKyIla, a JIHUIIE 3BipsaiTeca 3 HOTaTKaMMU,

1100 HiYOT0 HEe MPOIIYCTUTHU.
6. Cre:xTe 3a uacoM BUCTYITy. BiH He ITOBUHEH IIePEBUIIYBATU PErJIaMeHT.

PernamenT — ye uac, axuil gidsederno Ha sucmyn. Ilpo ceiil peenamenm
caid disnamucs 3a3daneziov, uie nid wac nidzomosku 0o sucmyny.

7. BynbTe roToBi BiAmoBimaTu Ha 3anmuTaHHA. BinmoBigk Ha Oyab-sKe 3a-
OUTAHHS 0aKaHO IMOYMHATU 3 IOAAKMN TOMY, XTO HOT0 IIOCTABUB.

8. Ilicis saBepIlieHHs IOIMOBiAi Ta BiAIOBifell Ha 3aNUTAHHS HOASKYHTE
BCiM IIpuHCyTHIM 3a yBary.
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Ta6auisa rycTUH JesIKUX PEeYOBUH y TBEPAOMY CTaHIi

TABNINUI TYCTUH BEAKUX PEYOBUH

(3a remneparypu 0 °C i Tucky 760 MM pT. CT.)

PeuoBuna p, Kr/m? p, T/cm? PeuoBuna p, Kr/m?3 p, T/cm?
Anrrominii 2700 2,70 OJu10BO 7300 7,30
Beron 2200 2,20 OprckJo 1200 1,20
T'panir 2600 2,60 Ocwmiit 22500 22,50
Oy6 cyxwuit 800 0,80 Ilapadiu 900 0,90
3aJjizo 7800 7,80 Ilnaruna 21500 21,50
30JI0TO 19300 19,30 ITonieTnnen 940 0,94
Ipunii 22400 22,40 ITopuenana 2300 2,30
Kampon 1140 1,14 CBuHeIb 11300 11,30
Kopoxr 240 0,24 CkJ1o 2500 2,50
Kpeiiga 2400 2,40 CocHa cyxa 440 0,44
JlaTyHub 8500 8,50 Cpibmo 10500 10,50
Jlin 900 0,90 Craub 7800 7,80
Mapmyp 2700 2,70 HMuuk 7100 7,10
Mingb 8900 8,90 YaByH 7000 7,00

Taoauid rycTUH JeIKMX PEYOBMH y PiAKOMY CTaHi

PeuoBuna p, Kr/M3 p, r/cm?® PeuoBuna p, Kr/M3 p, T/cm?®
Ar1retTon 790 0,79 MacTuio 900 0,90
Bensun 710 0,71 Mep, 1420 1,42
Benson 880 0,88 Ouis 900 0,90
Boma mopcrka | 1030 1,03 OsoBO pinke 6830 6,83

(3a t=409 C)
Boga umncra 1000 1,00 Hadra 800 0,80
Tac 800 0,80 PryTh 13600 13,60
Tninepun 1260 1,26 Craupt 800 0,80
HusenvHe 840 0,84 Cynbparua 1800 1,80
aJuBO KHUCJIOTa
Ta6auIda rycTuH JesIKMX PEYOBUH Yy ra3omomiOHOMY CTaHi

PeuoBuna P, Kr/M3 p, r/cm?® PeuoBuna p, Kr/m3 p, r/cm®
Asor 1,250 0,001 25 Kuceun 1,430 0,00143
Bogennb 0,090 0,00009 TloBiTps 1,290 0,001 29
Byrnexkucawuii ras | 1,980 0,001 98 Yaguuii ras 1,250 0,001 25
Temniit 0,180 0,00018 Xop 3,210 0,003 21
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BiIANOBIAlI A0 BMPAB | 3ABAAHDb AJ1IA CAMOIEPEBIPKU

Po3gin 1 «®i3uka Ak npupogHnya HayKa. MeTogm HayKoBOro nisHaHHA»

Ne 1. 3. MexaHiuHe; TeIjIoBe; CBiT/IOBE.

Ne 2. 1. Tak. 3. Hi. 4. 1-107; 5-103; 2,5-103; 4-102. 5. 5 muu mosekyJ. 6. [liamerp MoJIeKyI He
MeHIIUH Hixk 1 HM.

Ne3. 1. [Tocrix HeioTOHA; MEPO Ta MOJIOTOK BIaJU Ha moBepxHI0 Micarsa oqgaoyacHo. 2. OqHaKOBi.
Exnepumenranpaum metogom. 3. 1-8, 2—a, 3—06.

Ne4.1.0,145 m; 1500 m; 2032 M. 2. Macca, m, KI'; IIBUAKICTD, U, M/C; HOBMKUHA, [, M. 3. BepxHsa
Mexxka — 60 mur, ausxEa — 2 mur; C = 2 mu. 4. 7,5 mxm; 5,9 Tm; 6,4 MMm. 5. 420 m?; 4,2-10* nm?;
4,2-10% cm2.

Ne 5. 1. V Bumagky BuUMiploBaHHA JiHifikoro. 2. 1) [=(2,0£0,5)cm, d=(2,5£0,5)cwm,
h=(4,0+0,5)cm; 2) €,=25%, €,=20%, €,=12,5%; 3) pesyiaprar BUMiplOBaHHA BHCOTH.
3.11.4.a)3;0)3,1; 8) 3,14; r) 3,142; 1) 3,1416.

3aBAaHHA AnA camonepesipKku go po3giny 1

1.a.2.8.3.8.4.6.5.6.6.a.7.6, 1. 8. 8.9. a. 10. Mipuuit muaiagp; o6’em; cm®; 0,2 em?; 40 em?;
70 cm?; 0,2 cm®. Tepmomerp; Temmeparypa; ° C; 0,1 °C; 22 °C; 53 °C; —32 °C. 11. 1-B; 2-T'; 3-B;
4-€; 5—A; 6-11. 12. 2 mm. 13. 60.

Po3ain 2 «MexaHiuHuin pyx»

Ne6. 3.a)Tak; 6) mi. 4.1, =3 &rm; [, =4,56xm; [, =1,5 kM. 5. A(200;100), B(200;-1400),
C(—200;-1400).

Ne7. 1.1=10 &M, s ;, =0.2.a) rouka A — Koj0, TouKa B — TOuKa, 6) Touka A — I'BUHTOBA
minig, Touka B — npama gimis. 3. a) Biguocuo morsara — 7,5 M, BigHocHO 3emui — 407,5 m;
6) BimHOCHO moTsira — 7,5 M, BigHOCHO 3emui — 392,5 M. 4. s=10 m; He MoKHA. 5. a) [=41 ™,
s=26 M;0) [~82 ™M, s=0.7.a)2,5;06)4;8)15.

Ne 8. 1. 40 km; 2. 0,55 m/c; 0,45 m/c. 3. 54 km/rox = 15 m/c, 16 m/c > 54 xm/rog. 4. 5 m/c;
30m/c; 0,012 m/c. 5. 7,2 km/rox; 1800 km/rox; 0,72 km/rof. 6. = 9,5-1012 KM.

Ne 9. 1. 0,5 rox. 2. 54 kM. 3. Homomy; vy ~1,3 pasy. 4. 1 m/c, ab6o 3,6 xm/rox. 5. IllBuxie 3a
BCiX — Tperill yueHb; Mog0JIaB Hall6iJIbIITy BificTaHb i 6ir foBIIIE 3a BCiX — APyruii yuenn. 6. 50 c.
N2 10. 1. Tina pyxanuucs pisBHomipHuo; HaimBuaire — Tijgo I. 3. I — mimoxin, I — Bexocunenucr,
III — TpaxTop. 4. a) 500 m; 6) 50 c; 8) 300 M. 5. 6) Bix 0 mo 2 ¢ mBUAKicTH Pyxy Oyaa 15 m/c,
Bimx2m06¢c—5m/c,Bin6 1010c — 0;B) 50 M. 7. a) 3,5 m/c; 6) 2,5 rox; r) 25 M.

Ne 11. 2. 10 km/rox. 3. 70 km/rox. 4. a) 10 m/c; 6) 12,5 m/c; B) 20 m/c. 5. 700 xm/Tox.
6. 75 km/rox. 7. a) 20 ¢ posrausascs, 10 ¢ pyxaBea piBHOMipHO, 30 ¢ raibMyBaB, oTiM 30epiras
craH cmokoio; 6) 700 m; B) 10 ¢; 1) 42 km/Tox; 31,5 km/Tox.

Ne 12. 1. 0,75 c. 2. 15 06/c. 3. 5 06/c. 4. 16,7 mc. 5. fxio pyx piBHOMipHHUI. 6. ~ 0,67 c.
7.n=160 06/c; T=6,3 mc. 9.42 100 gm.

N213.1.2cm. 2.2¢c. 3.2Tm. 4.480. 6. 12 m.
3aBaaHHA ANA camonepeBipKu Ao po3giny 2

1.6.2.1.3.6.4.2.5.8.6.8.7.6.8.1.9.a.10. 0,9 m/c; 3,24 xm/rox. 11. 50000. 12. 3 xkm/roz.
13. Yepes 4 c. 14. v, =75 Km/rox, I =2 KM. 15. vy =70 KM/T0OL; U,,, =80 KM/TOX.
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Bignosigi o BNpas i 3aBAaHb A4N1A camonepeBipKu

Po3pgin 3 «B3aemogpia Tin. Cunan.
YactuHa . Cuna. Bugm cun

Ne 14, 2, 3emuia i Boga; il ckomnencoBadi. 4. MoxkHa. 5. Bix rasis, Aki BuriTaiors i3 coma pa-
Keru. 7.5,3-10% kr; 2,5 -10%2 kr; 4,7 ®kr; 1,5-10* k1.

Ne 15, 1. JIiopyu. 2. 189 r 740 mr. 3. 45 kr. 5. 145,23 r. 8. a) 5300 kr; 6) 250 xr; B) 4,7 KT}
r) 0,15 kr. 9.a) 5230 r; 6) 270,84 r; B) 56,091 r.

Ne 16. 1. a) He saminuTses; 6) 3MEHINIUTHCS; B) 30iabpmuThed. 2. 21,5 T, 21,5 r. 4. k1o cepeaui
rycTuHu Tija € pisauMu. 5. Maca meny; =~1,6 pasy. 6. 3 oprckia; y 1,5 pasy.

Ne 17. 1. Is cocrm. 2. 100 i1. 3. a) p=900 xr/m?% 6) V=200 cm?®; B) m=2,5-10* xr. 4. Mae mo-
POXKHUHY; Py = 10,1 r/cm®, 11e men1re Big ryctunu cpibiaa. 5. 1200 t. 6. Maca nosiTpa 6iibima.
7. 2,7 r/cm®; moske O6yTu anominiii. 9. 0,4 kr.

Ne18.2.300H;0.3.120H a60 20 H. 5.1 kH. 6. Tax. 7. 20 H; 80 H; 120 H; 180 H; 8 po3B’aA3KiB.

Ne 19. 1. Crinpuuna gedopmyerses; Bropy. 2. 10 ecm. 3. 2 H. 4. a) 50 H/m; 6) 20 kH/m;
B) 600 kH/M.5.a) k=650 H/m;6) F=0,8H;8) x=3M.6.168H.7. k, =2xH/™, k,= 500 H/m;
x,=2,5¢cm, x,= 10 cm. 8. 45 cm.

N¢ 20. 2. Bara zie Ha cria. 3.6 H. 4. 60 kr. 5. 14,2 H. 6. T0 H. 8. 100 r. 9. ~ 3,1 r/cm®, 40 H/m.

Ne21.1. Hi. 2. TepTsa KoB3aHHs 3aMiHIOeTbCA pigkuM TepTam. 3. a) 3 H; 6) 6pycok 6y e 36epiratu
cran cmokoio; 2 H. 4. a) s6inbpmryBasack; 6) MBUAKICTE pyxXy Imadu Gyme 30inbiryBaTucs.
B) 0,25. 5. 5 cMm.

3aBpaHHA ana camonepesipku Ao po3ainy 3. YactuHa l
1.r.2.6.3.a.4.6.5.B.6.1.7.8B. 8. a.9. F1 — cuia Teprd, F2 — cuna taru; F, =F,.
10. F,,, =80 H, manpamnena saus; P =80 H, manpamiena saus; N =160 H, sanpamiena

sropy. 11. A-5, B-3, B-1, T—4. 12. 40 H. 13. Boay. 14. 250 xr. 15. 750 H/m. 16. 8540 kr/wm>.

YacTtuHa Il. Tuck. 3akoH Apximega. MNnaBaHHA Tin

Ne 22, 1. 3menmuThea. 3. 3 MIla. 4. Ha 1 m? r'pyuTy TpakTop Aie i3 cmmoro 45 kH; 67,5 kH.
5.350 ITa; 15 000 Ila; 360 I1a. 6. 60 Kr.

Ne 23. 1. 36iabIINThCA; He MOKHA. 3. 30iabinnuTses. 4. Ha sakoni ITackauns. 7. 1,6 xr. 8. 400 kr.
10. 1200 H.

Ne 24.1. 200 IIa. 2. 1 MIIa. 3. 36inbmuTsca. 4. =90 cm. 5. Tuck ogHakosuit; F,..o0>F,
7. Tak. 8. 80 kxr. 9. 24 kH; =2,4 .

ucky 1 *

Ne 25. 1. Tak. 2. Tuck moBiTps Haja ITOBEPXHE BOAY B COJTOMUHITI MEHIIIUH Bix aTMOchepHOro.
4, =133,3I1a. 5. 73,3 kIIa; 700 mMm pr. cT. 7. 220 M.

Ne 26. 1. Binpiwmii. 2. Ha 2 xIla. 4. 94,6 kIIa. 6. 73 rIla. 8. 4 m.

0
N227.1. a) apx1l ™ Fapr apx3’6) px3<pr1< apr’B) px1< px2< apXS’F) apxl apr
= Fypy3- 2. 11106 Ha yoBeH movasa AiATH BUINTOBXyBaibHa cuna. 3. 3,2 H. 4. 1 av?. 5. 1/4 ua-

cruHa 6pycka. 6. 6 H. 7. 5,4 kr; 2700 kr/m?. 8. 3axou ITackans — Tak; 3akoH Apximena — Hi.
9.1,4T.10. Hi.

Ne 28. 1. Tax; =i; Hi. 2. py <pg <p; <Py. 3. Tax. 5. 200 r. 6. Huxwuiit map — pTyTh, CepeHiil —
BOJa, BepXHiil — Gensun; 1 — minomnacrosa, 2 — qy6oBa, 3 — crasesa. 7. 14 m%, 14 1. 9. A—4,
B-3, B-2, I'-1. 11. 2500 xr/™3, 80 H, p,=m,/V,_, Fopx =V2pp8 5 80 kr, 20 am®, m,=p,V,,
Vo= Fopx /Pp€ 5 250 em?®, 800 kr/™?, V. =m,_p, > Pp = Fapx / 8V

Ne29.1.a) 150 MH; 6) 145 MH. 2. 900 kr. 3.a) 1 H; 6) 2 H. 4. BumniToBxyBaJibHa cujia 30iIbIITUTh-
cs; ocagKa CyqHa 3MEHIIUTLCA. 5. 3MeHIuThes Ha 583 m?. 6. 0,99 kr/m?.
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Bignosini go BnNpas i 3aBAaHb A4N1A camonepeBipKu

3aBpaHHA AnAa camonepesipku Ao po3giny 3. YactuHalll

1. 6. 2. 6. 3. 6. 4. B. 5. B. 6. a. 7. B. 8 50 MIla. 9. A-5, B-3, B-2, I'1. 10. 6, B, a, T.
11. 57,3 kIla. 12. 1020 mm pr. ct. 13. 99 KIla. 14. 15 M. 15. 16 cm. 16. 4 mm. 17. 200 cm?.
18.4000 xr/m3.

Po3pgin 4 «<MexaHiuHa po60oTa Ta eHepria»
Ne 30. 1. Hi; mi. 2. a) Hi; 6) ui; B) Tak, Big’emuy; r) Tak, gogatay. 4. 3 M. 5. Cuiia TawxKiHHS;
200 Mox. 6.1 m/c. 7. 120 Tox. 9. 200 Tox.

Ne 31. 1. OguHaguAaTuKIacHUK. 2. 3,2 KI[K. 3. 6 c. 4. Tak, smenmuTseda. 5. 50 kH. 7. 12,5 kBr.
8. 17,5105 m2. 10. 25 ok, A=mgh; 15T, m=A/gh; 0,9 m, h=A/mg.

Ne 32, 2. [loTeHITiasbHa €HEPTiA Iif Yac 3JbOTY 30iJbIIyEThCS, il Yac MOCaAKU 3MEHIIYETh-
¢, KimeTuuna eHepris — HaBmaku. 3. 24 . 4. 2,5 xI[:x. 5. 40 cm. 6. 2,5 kr. 7. 12,8 K.
9.0,025m/c. 10. A-5, B-3, B-2, I'-1.

Ne33. 1. Hi. 3. 250 Ix. 4. 180 [Ixx. 5. E, = E, =50 Ix. 6. 15 M. 7. 2,4 M. 8. 50 x]lx.
Ne34. 1. Xnonunka. 2. 54 H. 3. 16 kr. 4. 18 kr; 30 kr. 5. 30 cm. 6. 3; 2. 7. 20 xr; 350 H. 8. 2,3 kr.

Ne 35. 1. a) Pyxomuii; 6) Ha 5 cm; B) 30 H. 2. 8 kr; Ha 12 cm. 3. 30 kr; 15 ¢cm. 4. 510 H. 5. mg /4 ;
mg/2.6.m;=m,=1,9 Kr.

Ne 36. 1. a) Hi; 6) Hi; B) Tak. 2. 80 % . 3. 200 xI:x. 4. 16 xr. 5. 300 H. 6. 90 % .

3aBfaHHA AnA camonepeBipKu o po3ainy 4

1.B.2.a.3.r.4.a.5.a.6.r.7.a.8.8.9.6. 10. 30 xH. 11. m; =15kr; m,=10 kr. 12. 60 H;
10 cm. 13. 50 x[lx. 14. 128 kr. 15. 80 %. 16. 1 m. 17. 66,7 % . 18. E, =75 [x; E, =25 k.
19. 25 H.
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