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IHCTPYKLUIA 3 BE3MNEKU AJi151 Y4HSA / YHEHULI
nia YAC 3AHATDL Y KABIHETI ®I3UKU

1 . 3aranbHi MONOXEHHSA

1.1. ¥V xkabimeri (isuKm HEOOXiZTHO CYBOpPO MOOTPUMYBATHCS IIpa-
BUJI O€3MEeKM Ta MNPaBUJ BHYTPIIIIHBOTO POSIOPAAKY B3aKJamy
OCBiTH, yCTaHOBJEHUX HOPM 1 peXUMiB mpaimi Ta BiATIOYMHKY.

1.2. V kaGineri (ismkum MoKHa NepedyBaTu TiJIbKU B IIPUCYTHOCTI
BUMTEJISI / BUNTEJIbKU abo JyiabopaHTa / JabOpaHTKMU.

1.3. IIpo KOoKHMII HeIaCHUII BUIIANOK, IO TPAIIMBCS IiJ Yac OCBITHHOI'O
Irpolecy, HeoOXiZHO HeraHO IIOBiJOMUTH BUUTEJSA / BUNTEJBKY.

1.4. TIpo Buxinm i3 samy abo HecHpaBHiICTHL oOJagHAHHS HEOOXiTHO
HeraliHO IOBIJOMUTU BUUTEJS / BUUTEIBKY.

2. BumMoru Gesneku B eKcTpeManbHUX cuTyauinx

2.1. YV pasi TpaBMyBaHHs, He3QysKaHHS TOIIO HeraifHO IIOBiZOMTe PO
Ile BUUTEJA / BUUTEJIbKY.

2.2. Y pasi BUHNKHEeHHS 3aTrOPAHHS, IOXKEXKi TOIo HerailHo MoBimoMTe
IIPO Ie BUUTEJIA / BUUTEJLKY.

2.3. V¥ BumagKy eBaKyallil 4iTKO BUKOHYITE POSIOPAIKEHHS BUUTE-
JIs / BUNTEJIbKH.

3. Bumoru 6e3neku nepeg no4artkoM podoTu
(ekcnepuMeHTaNbHOro AOCNIAXEHHA, (PPOHTANbLHOIO
eKCrnepuMeHTy, NabopaTopHoi po6oTu)

3.1. HiTKo 3’scyiiTe HMOPALOK i IIpaBMia BUKOHAHHSA POOOTH.

3.2. 3BinbHITH pobOUe MicIe Bif ycix He MOTPIOHUX Ay POOOTHU ITpen-
MeTiB 1 mMarepiaJis.

3.3. IlepeBipTe HasABHICTh i HaAiMHICTh 3’€¢AHYBaJBbHUX ITPOBOMAIB, IPU-
JagiB Ta iHIIKMX IIPpeAMeTiB, HeOOXiTHMX AJId BUKOHAHHS 3aBIaHb.

3.4. IlounHaliTe BUKOHYBAaTH POOOTY TiJbKU 3 IO3BOJIY BUUTEJA /
BUHUTEJbKHU.

3.5. BukoHyiiTe TiJIbKM Ti 3aBHaHHsA, SIKi mepembaueHi B poOoTi abo
JIOpyUYeHi BumTejieM / BUMTEJIbKOIO.

ll-. BuMoru Ge3nexku nig 4ac po6oTu

4.1. TlpamroiiTe Juile Ha CBOEMY POOOYOMY MicCIri.

4.2. Byapre yBasKHiI ¥ AWCIIUIJIIHOBAaHi, TOUHO BUKOHYITE BKa3iBKU
BUNTEJISA / BUNTEJIbKU.

4.3. PosmimyiiTe mpuiagu, Marepianm, oOJagHaHHA Ha pPobOOUOMY
Miciii Tak, 100 3amobirTu ix magiHHIO a00 IepeKuIaHHIO.
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Ilig yac mpoBemeHHS JOCIIiZiB He HOIyCKalTe TPAHNYHUX HaBaH-
Ta)XeHb BUMIipIOBaJbHUX IIPUJIAIiB.

CrexkTe 3a CIIPABHICTIO BCiX KpimJjeHb y IpUagax i MpUCTPOIX.
He TopraiiTech 00epTOBUX YACTUH MAIIWH i He HAXWUJIAUATECS HA
HUMU.

s samobiraHHs TaZiHHIO CKJISHUX IIOCYAUH abo mpuaamiB
0o0epekHO 3aKPiIlIIoNTe IX y JIAIIIl IITaTuBa ab0 PO3TAIIOBYKTE
Ha cmemniaJbHi#N migcraBmi. TepMomMeTp oxpasy Iicjs ITPOBeAeHHS
BUMIpIOBaHb KJALITH y QPYTIAP.

3a00pPOHAETHCSA KOPUCTYBATUCA JIaOOPATOPHUM IIOCYIOM i3 BimKo-
JOTMMHU KpPasgMHU Ta 3a HASBHOCTLI TPiIIWH.

SKIIo cKiIsHa mocyamHa abo mpujaja po30uJncA, He TOpKauTe-
cAd OCKOJIKIB HEe3aXWINEHUMHN PYyKaMM — KOPUCTYHUTeCsa COBKOM
i mriTkoro.

He posrammoByiiTe mo6an3y HarpiBaJbHUX IPUJIALiB JETKO3aMMU-
cti pigunau. Ilix yac mepesnBaHHS He JOITyCKaWTe iX pPO3JIMBAaHHA.
He BMmuxkaiitTe 6e3 mo3BOJIYy eJIEKTPHUUYHE OOJIaAHAHHS; He ycyBaiiTe
CaMOCTiMTHO HECIIPaBHOCTI eJIeKTpOMeperKi I eJIleKTpPoo0Ia THaAHHA.
CrJazaoouu eJIeKTpUYHE KOJIO, YHUKANUTE IIePeTUHY IIPOBiTHUKIB;
3a00pOHEHO KOPHUCTYBATUCA NPOBIIHMKAMU 3i CIIpaIibOBaHOIO
i3oJIAIli€l0 Ta BUMUKAYaMU BiJKPUTOrO TUILY.

CkianeHe KOJIO BMUKAWTE TiJIbKU IIiCJA HMEePeBipKH Ta 3 JO3BOJIY
BUUTEJA / BUuUTeJAbKU. HadABHICT, HAIIPyru B KOJII MOXKHAa Iepe-
BIipATH TiJIBKM cCHeIiaJIbHUMMU IIpUJazaMu abo iHImKaTopamu
HaAIIPYTH.

He TopraiiTech eleMeHTiB eJIEKTPUYHOTO KOJIa, IO He MalTh i30-
adamii Ta nepeOyBaoTh mig Hampyromo. He BuKoHyHTe 3’¢ fHAHHA
B KOJIaX 1 He 3aMiHIONTe 3aMO0iKHUKU 0 BUMUKAHHA JI:Kepesa
€JIEKTPOKUBJIEHHA.

Kopucryiitech iHcTpyMeHTaMMU i3 3ai30J1bOBAHUMU PYYKAMU.
He zasmmmatiTe po6oue miciie 6e3 H03BOJY BUUTEJA / BUNTEIbKU.
BuaBuBiiy HecupaBHICTH B €JIEKTPUUYHOMY O0JaJHAHHI, 110 IIepe-
OyBae miJ HAIPYTol0, HETAWHO ITOBiZIOMTE BUUTEJIA / BUUTEJILKY.
[is mpuegHaHHSA CHOMKMBAYIB IO MeEpeKi KopuUCTyHTecs IINTen-
CeJIbHUMU 3’€JHAHHSIMMU.

BuMoru G6e3nexku nicnsa 3aKiH4eHHs poGoTHU

O60B’s1I3K0BO IpPUOEPiTL cBoe poboue Mmice. IIpubupaHHSA BUKO-
HYyUTe TiJIbKK 3 JI03BOJIY BUHUTEJNA / BUUTEJIbKIU.

EnexkTpuune Koo po3dupaiTe TiJbKM Mic/isd BUMKHEHHS IKepe-
Jla eJeKTPOKUBJIEHHS.
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[opori y4Hi Ta yyeHuui!

IIroro HaBUAJILHOTO POKY ITOUMHAETHCA Ballla IMOJOPOK CBITOM HOBOIL
IaA Bac Hayku — (pisuxu. Bu Oyzmere cmocrepiraTtu ABUINA IIPUPOAU,
IPOBOAUTH CHPABXKHI HAYKOBi €KCIIEPMMEHTM 1 Ha KOMXHOMY YPOIIi
poOuTH BiacHi MaJIeHbKi BiZKpUTTS.

Bynbre yBasKHUMU I HaAIOJETJIMBUMU, BUBYAIOUU 3MICT KOXKHOT'O
naparpada, He oOMUHaANTEe AOAATKOBUX PYOPUK, i BU 3MOIKeTe 3aCTO-
coByBaTHu 3100yTi 3HAHHA B IIOBCAKIEeHHOMY KuTTi. [IpuKiagu mpak-
TUYHOT'O 3aCTOCYBaHHsA (DiswKu Bu 3HalifieTe B pyopuri «Hu 3Haeme 8u,
wo...». PO3BUHYTH KPUTUYHE MUCJIEHHSA, HEOOXimHe mJA e(peKTUBHOrO
HaBUAHHSA Ta YCHIiIIHOI peaJridallili B JOpPOCJOMY KHUTTi, AOIIOMOIKE
pyopuka «A sk Hacnpagdi?».

3BepHIiTH yBary: maparpadu saBepiIyioThbca pyopukamu «Ilidouesa-
emo nidcymru», «KonmpoavHi 3anumanns», «Bnpasa».

Pyopuxa «Ilidbusaemo nidcymku», AKYy TOJAHO Y BUIVIAAL OIOPHUX
KOHCIIEKTiB, aKIEHTYE yBary Ha T'OJIOBHOMY. « KOHMpPOJAbHI 3anumanHs»
alOTh 3MOT'Y 3’fCYyBaTH, UM 3PO3yMiJii B BUBUEHUN Marepiaj. PyOpuka
«Bnpasa» nomnomoike mepeBipUTH, UM MOKETe BU 3aCTOCYBaTU OTPUMAaHI
3HAHHA HaA IIPaKTUIli. 3aBAaHHA PyOPUKU AudepeHItiiioBaHi 3a piBHAMUI
ckaagHocTi. Homepu B3aBmaHb II0O3HAUEHO BiAMOBIAHUMHU KOJbOpPaAMU
(y IOpAAKY ITiABUIIIEHHS CKJATHOCTI): CUHiN, 3eJIeHnH, OpaHKeBUil, uep-
BoHMI. PioJIETOBUM KOJHLOPOM MO3HAUECHO 3aBAaHHSA A (POPMYyBaHHS
iH(opMaIlifHO-KOMYHIKAIil1HOI KOMIIETEHTHOCTI.

BesymoBHO, KopucHUM Oynae IJs Bac e/eKmpoHHuiL dodamokx, ne
HOJaHO TPEHYBaJbHI TeCTOBI 3aBAaHHA 3 KOMII'IOTEPHOIO IIEpeBip-
KOIO, BiJleOPOJIMKU 3 AEeMOHCTpAalliAMHu JabopaTOPHUX POOIT, MeBHUX
dismurMx pociaigiB abo mporeciB. IIpo HaABHICTE TaKMX M0JAaTKOBUX
MaTepiasiB Bac iHpopmyBaTtume QR-koz.

dizuka — HayKa HacaMIilepel] eKcllepuMeHTaJIbHa, TOMY Ha Bac OUiKy-
IOThb 00Ci0MCeHHS, eKCNePUMEeHMAJIbHI 3a60AHH S Ta J1AOOPAMOpPHi pobomu.
OO00B’s1I3KOBO BUKOHYHTE iX — i BH OyzeTe Kpaille po3yMiTu (pisuky.

HanpukiHni KokHOro posaisy (TeMmu) 3aIpoOIIOHOBAHO PYyOPHKH
«Iliobuseaemo nidcymrxu po3diny» i «3a80aHHs 0N camonepesipKu»,
AKi DOIOMOXKYTH CHUCTEMATH3yBaTH 3HAHHA, OyAyTh KOPUCHUMM IIif
Yyac MiITOTOBKU OO0 KOHTPOJILHUX POOIT.

ChopmyBaTu aJanTUBHICTL i 3AATHICTH MO CIIIiBIIpAIli AOIIOMOKE
aKTHUBHA ydYacThb y peaJidaliil HasuaJbHUX NpPoEKmMi8, TeMU SKUX
3a3HAUYEHO B IiJIPYYHUKY.

Insa Tux, XTo xoue OiJbIlle Ai3HATHCSA IIPO PO3BUTOK (ismuHOI
HayKM ¥ TexXHiIKM B YKpaiHi Ta cBiTi, 3HaWJeThCA YUMAJO I[IKaBOTO
1 KopucHoro B pyopuni «Pisukxa i mexHika 6 Ykpaini».
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s1. ¢i3MKA — HAYKA MPO nNPUPOAY.
®I3UYHI TU1A TA PI3UYHI AAIBULLA

Kyouk nboay B Tennin Boai po3TaHe, a BoAa OX0/ioHe. |HakKwe He OyBae:
He 3’ABNATLCA aHi ABa KyOMKM nbopy, aHi raps4va Bopa. HesanexHo
BiA AIKOCTi ranbM, Ans 3ynuHKKU Tina notpibeH 4yac. IHaKwe He OGyBae:
MUTTEBA 3yNUHKA HeMoXnmBa. Cnanax O6GAUCKABKM nepepye rypkoTy
rpoMy. IHaKLie He GyBa€: CBITNO WBMALLE 3a 3BYK. A YHOMYy He OyBae —
3Ha€ ¢isuka. OTKe, pyLIamMo y CBIiT }i3nku!

1. [ivBa 4 3aKOHU npupoawn?

3ragaiiTe: BU BOYCTUJIM PYUYKy Ha miaiory. IIlo B 1miboMy AMBHOTO?
Sximo Bu moBTopuTe Iio Aifo HaBiTh 1000 pasiB, pyuka 3HOBY majna-
THMe BHH3 — Yy JKOAHOMY pasi BoHaA He IOJeTHUTh yropy. OT:ke, mMu
BusaABUIU mpaBuio. Ock Ife oaHe ITPaBUJIO: IMOPAHKY, 0e3 BUHATKIB,
COHIIe IIigHIMaeThbcsa HaMd 0o0pieMm.

Yce, 110 BigOyBaeThCcsa B IIPUPOXi, BiOyBaeThCs 3a MEeBHUMU IIpa-
Bustamu. I1i mpaBusia HasuBaiOTh 3aKoHamMu npuponu. Came BUBUEHHIO
3aKOHIB IIPUPOAM Ta 1X 3aCTOCYBaHHIO i1 NPUCBAUYEHUI Kypc (isukwu,
3HAMOMCTBO 3 KM BU PO3IIOUYMHAETE.

Puc. 1.1. Hamaratouncb 3po3ymiTu
HaBKOJMLLIHIN CBIT, NOAVHA
CTaBUTb nepepn coboto 6esniy
NUTaHb i WYyKa€e BignNoBigdi Ha HMX




§ 1. ®isvka — Hayka npo npupoay. QiznyHi Tina Ta ¢i3nMyHi ABMLa

Y 3HAETE BW, WO...

3aCHOBHMKOM $i31KWN BBaXKalOTb AaBHbOMPELIb-
kKoro ¢inocopa Apucmomena (384-322 pp.
[0 H. e). MNpauto, y Akin Apuctotenb cucrte-
MaTM3yBaB MPUPOAHMYI 3HAHHA CBOrO 4acy,
BiH Ha3BaB «Di3nKa.

2. fIK yce noYnMHanocn?

Y nanery maBHUHY JIOJEN CIOHYKAaJH 0 BUBUEH- .
HA IPUPOAU IepenyciM INIPpaKTUUYHI IIOTpeOM: Qgﬁq’lf[
3aXMCTUTHUCS BiJ Heroguw, XW:KakiB, 3iOpaTtu
BpOJKai, BpATyBaTuCA BiJ Boporis Torro. o
TOTO K JOIUTJINBICTH, BJIACTHBA JIIOLMHI, w2
mIToBXajia ii [0 IOIIYKY BiAIIOBigei w2
Ha uyucjeHHi nmutaHHA (puc. 1.1): gk
BUHUKJA 3eMJdA? AK JiTaloTh NTaxmn?
3BigKku 3’aBuiacsa caMma JjgoguHa? Tax

moyaJia 3apojsKyBaTHCA HayKa IIPO qP)T;MKLZ
IpUPOAY, AKY ChOTOJHI Ha3WBaIOTh Ximis,
npupodo3nascmeom. 13 uacom oocsar reorpadis,
3HaHb 30i/IbIITyBaBCA i €AMHA «HAyKa Gionoria,
IIPO MIpHpOoAYy» IIOoUaJia po3lIagaTHrCs MeanumHa
Ha OKpeMi aumcnumniainu (puc. 1.2). 6epyTb CBili
MoYyaToK
3. YoMy came ¢i3nka € OCHOBHOKO y npupopao-
cepen NpUpoaHUYUX HayK? . 3HaBCTBI
Ilo-nepwe, @isurka eusvac Hall- -—

0isbUl 3a2a/lbHi 3AKOHOMIpHOCMI, AKi

BUBHAYAIOTh CTPYKTYPY Ta IIOBEJiHKY o

HaWpisHOMAHITHIMUX 00’€KTiB — Bifg . '*ﬂ

riraHTCHbKHUX 3ip [0 KPUXITHUX eJieMeHTap- r

HUX YaCTHHOK, i3 AKUX CKJIANAIOTHCA aTOMHU. % 3
Ilo-Opyze, 3axoHu npupodu € OCHOB0M '001,1.8"‘-'

0yodv-axoi npupodnuuoi Hayxku. Hanpukian,

B aCTPOHOMIil 3aKOHUW IPUPOAU IIOACHIOIOTh NPUUYNHU

cBiTiHHA Ta OymoBy 3ip. ¥ Xximii came (ismKa ITOACHIOE HAMIPAMOK
nepebiry ximiuHmx peakrmiit. AJjie Haiibigbine (isuuHi mocaimKeHHA
BILIMHYJIM Ha PO3BUTOK TexHiku. JIikapi, OyAiBeIbHUKM, €HEPreTUKH,
MAaIIUHOOYIIBHUKU TOII0 KOPUCTYIOTHCA HMPUCTPOAMHU i TEXHOJIOTisAMMU,
CTBOPEHHS SIKMX CTaJI0 MOKJMBHUM 3aBISKN 3HAHHIO 3aKOHIB (pisuKu.
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Po3pin 1. METOAW MI3HAHHA NPUPOAN. ®I3NKA AK NMPUPOAHUYA HAYKA

Yenixy (isukm AK HayKM CIPHUAJIO CTBOPEHHS CBOEPiAHOI MOBU —
MoBU (hiBMKU, AKY OMJHAKOBO PO3YMiIOTh y Pi3HUX KYTOUKAaX IIJIAHETH.
Ilounemo ii BuBYaTH 3 BH3HAUYEHHSA, III0 TaKe (pismKa.

disnka — uUe NpupOAHMYA HayKa, fIKa BUBYAE HaM3arasbHilli 3aKOHO-
MipHOCTi AIBULY NPUPOAW, BNAaCTUBOCTI Ta OyfoBYy maTepii*, 3akoHU ii pyxy.

4. Wo Take ¢isnyHiI Tina Ta @isnyHi aBuwa?

Byns-ake ¢isuune Tino (puc. 1.3) ckiaazaeTbcsa 3 peuosuHu abo
cymiwi pewoéuH — 3aJiida, BOAU, ILJIACTUKY, IOBITPA TOIIO.

Qi3nyHe Tino —
Lue o6'ekT i3
PEeYoBMHU, AKNN
MA€E 30BHiLLHIO
MEXY.

Puc. 1.3. Mpuknagn ¢isnyHmx Tin

. 3MiHU B IIPUPOLIL HABUBAIOTL NPUPOOHUMU
HasepiTb npuknaan pupon pup

$i3nuHnX Tin, AKi asuwanu (puc. 1-4_)- ITo6 xpamge 3pO3yMITH
CKafaoTbea CKJIa/(HL TIPUDOAHL SBUINA, YHYEHL DOSIII-
3 BOAM; Aepesa; IATh iX AK CYKYMHICTb Gi3nuHMX ABULW, —
nnacTMacy. AU, AKL MOXCHA onucamu 3a 00NOMOZOK

8i0Nno08iOHUX (Di3UYHUX 3AKOHIB.

Puc. 1.4. Npurknagn NpMpoaHUX ABULY

* Mamepisa — 1ie Bce, 110 icHye y Beecniri. [leTanbHile mpo Te, 110 TaKe MaTepis, BU
nisHaereca B § 4.




§ 1. ®isvka — Hayka npo npupoay. QiznyHi Tina Ta ¢i3nMyHi ABMLa

Hanpukaan, rpo3dy MOKHa PO3MVIALATH AK CYKYMIHICTH OJIMCKaBKU
(esleKTpOMATHITHe SABUIMNE), TYPKOTY TI'PpoMy (3BYKOBe SBUIIE), PYXY
xXMap, DaJiHHA KpaneJyb Aoy (MexaHiuHI aBuia) ta iH. (puc. 1.5).

Posrisabre TabauI0 (PO3IOAia y Hili € AeImo yMOBHUM: CBIT/IOBi
SABUINA € OKPEMHUM BHHOAAKOM ejJeKTpomarHiTHux aBuid). Illo moke
OyTH CIIiJIBHOTO Mi’K 3aIlyCKOM CYHOYTHHKA, 0iroM KOHs, 00epTaHHAM
3emui? BigmoBigk mpocta. Yci 1mi ABUINA € MeXAHIYHUMU Ta OIUCY-

IOTBCA OLHUMU 3aKOHAMU — 3AKOHAMU MEXAHIYHO20 PYXY.
disuyHi ABuUIIA IIpuxnagn
. 3amycK CymyTHUKAa, HaJiHHI KaMeHdA, Oir KoHd,
Mexanmiumi .
obepranHusa 3emui HaBkoJyio CoHIA
Ternosi 3ameps3aHHA BOAU, TAHEHHS CHIir'y, HarpiBaHH:A
i’Ki, 3ropAHHA maJmBa y ABUTYHI
. N Pospan O0auckaBku, ejleKTpHU3allisg BOJOCCST,
EnxexkrpomaruiTai ..
MIPUTATAHHSA MarHiTiB
. . CBiTiHHS eJIeKTPUYHOI JTaMIOUYKM, COHAYHI
CaiTuoBi . .
Ta MicAYHI 3aTeMHEHHS, BeceaKa

Hasememo mie mpukian. 3HiMauu CBETP, BH, HAIIEBHO, 3BEPTAJIU
yBary Ha KPHUXiTHIi iCKOpKHU, AKi Ipu 1boMy 3’ABJAAOTLCA. He smirme 1i
iCKOpKM, a 1 CJIIIy4Yi cnajJaxy eJJeKTPO3BAPIOBAHHA Ta MOTYKHUMN PO3PAL
OIMCKAaBKY OTHAKOBO HAJIEXKATh J0 €JleKMPOMAZHIMHUX A68UW,, a OTKE,

Puc. 1.5. CknagHe npupogHe
ABNLWEe — rpo3a — ABNAE

Pyx xmap

i maginaa . .
Co0010 CYKYMHICTb Pi3HMX
Kpamejgb — -
dI3NYHUX ABKLLY

| MexaHiuHI ABHUIIA

. Bamckaska — 4
\ eJeKTpOMATHiTHe @.
ABUIIE i

T'opirna i :
JEepeBuUHUu — _ R -. @
TEIJIOBE ABUIIC e R/ -
OJINCKABKU —
CBiTJIOBe ABHIIE




Po3pgin 1. METOAM MI3HAHHA NPUPOAN. OIBUKA AK MPUPOAHUYA HAYKA

Puc. 1.6. Npuknagn enekTpomarHiTHUX ABULL

MigIOpPAIKOBYIOThCA omHUM 3akoHaMm (puc. 1.6). HocaimxeHHa mux
0es3rmeuHnX iCKOPOK J0IoMAara€e BUEHHM CTBOPIOBATH CHUCTE€MU 3aXHUCTY
BijJ GJIMCKABOK i pO3POOJIATH HOBITHI TeXHOJOTII eJeKTpO3BapIOBaHHA.

JOCNIAXEHHA

IITo 3HAMOOUTHCS: MOOiTbHMN TeaedOH, He MigKJIIo-
yeHuu 10 iHTepHeTy. IIpogeMoHCTPYyIiTe 38 JOIIOMOT'OIO
resedoHa MiHiMyM 3 QisMUHUX SBHUIIA.

A AK HACMPABAI?

Ha 3HimKax i3 kocmocy (BigcTaHb fo NMoBepxHi 3emsi 6nm3bko 100 Km)
MOXHa NobaumTy, Hanpuknag, HeBenvkKi micta. Ane HemoXxn1Bo 3 Xap-
koBa no6auntu MNontasy, 3 Knueea — »Kutomup, a 3i JibBoBa — TepHo-
nNinb, Xo4a B KOXHOMY pasi gucTaHuia He nepesuwye 150 kKm. OguH i3
XKypHanicTiB NpUMNYCTUB, LIO MEPELUKOAOI € XMapy Ha Mexax obnac-
Teln, OPYrUin CTBEPAKYBAB, Wo 3abynoBa MICT, a TPeTill HanonAras, Wo
npuurHa KpueTbca y ¢opmi 3emni. XTo, Ha Bally AYMKY, MaB paLito?

®I3UKA — npupoaHnya HayKa, AKa BMBYAE Hal3arasbHilli 3aKOHOMIp-
HOCTI ABWL NPUPOAM, BNAaCTMBOCTI Ta ByfoBy maTtepii, 3aKOHM ii pyXy.

MpupoaHi ABMwa — ue
6yab-aki 3miHK, Wo Bigby-
BalOTbCA B NPUpogi. leorpadin Di3nKa bionoria

QDi3nyHi aBuLla:

v Tennosi

v’ cBIiTNOBI

v MexaHiuHi

v 3BYKOBI

V' eNeKTPOMarHiTHi

Exonoria Ximia

ACTpOHOMIA
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§ 1. ®isvka — Hayka npo npupoay. QiznyHi Tina Ta ¢i3nMyHi ABMLa

1. HaBemite mpuriaagu ¢isuuyHmux Tija. 3asHaure, y IKOMY arpe-
raTHOMY CTaHi IepeOyBaiOTh PEUOBMHM, 3 SKMX CKJIAJAIOTHLCS ITi
rijga. 2. HaBeniTh npukaanyu GpismyHUX ABUII: €JEKTPOMar"HiTHUX,
TeIJIOBUX, CBIiTJIOBUX, MexaHIUHMX, 3ByKoBuxX. 3. Illo BuBuae
disuxa? 4. Yomy (pisuKa € OCHOBHOIO IIPUPOAHUYOI HAYKOIO?
5. HaBexmiThs aprymeHTHu, AKi IIiATBEPAKYIOTh, II0 (hidmKa € oc-
HOBOIO TEXHIiKWU.

1. HasBiTh peuoBuHU, 3 AKX CKJIAJAIOThCA TAaKl Tija: HiAPyYHUK,
oJiBenb, PyTOOIBLHUN M’SU, CKJIAHKA, aBTOMOOiJb.

2. 3’acyiiTe, sKe NEePBUHHE 3HAUEHHA cJoBa «(ismKas.
3. 3HailifiTy y pedeHHI NpuKJagu (Pi3MYHOIO Tija, PEUOBUHU,
disuuHOro ABMIIA. 3aIOBHITH TAOJUITIO .

Hisuunka nokaana kyouku avody 6 CKAAHKY i3 cOKOM i mak
3axonunacsa CniaKyéarnHAM i3 OpYy3amu, w0 He nomimuna, Ak ai0
PpO3manys.

dizuune TijgO PeuoBuna disuune aABHUIIE

4. BusHauTe, npo sAKe (pisUuHe ABUIllE HIETHCA B KOXKHOMY DEYeHHI.
O6epmaemuvca 26unm m'sacopyoxu. Ogoui Hazpinuca HaA zpuJi.
V Oesxmapuuii denv HebO onigdHi baKumHe.

5. fAAki ¢isuuHi ABUINA MOMKHA «II00AUUTHU» B TaKUX IITPUPOTHUX
SIBUINIAX: OOII; BiTep; BUBEP:KEHHA BYJKAHA; IOBiHb; CXOIKEHHS
JIAaBUHU; <«MaTiHHSI» 30pi?

6. HaBezits nmpukJaam 3acTocyBaHHA (Pi3MUHUX 3HAHB y IOOYTI.

*  Taxi Tabauili, mogadi B MiApyuYHUKY, IIOTPiIOGHO MepeHocuT A0 sommuTta. Kiab-
KicTh psAAKiB y HUX 3a3BUYAl HEe0OXigHO 30ibIIINTH.

KniouoBi TepmiHn
disurga * Pispumi Tima - Disuuni asumia - PeuoBmHa
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S 2. EKCMMEPUMEHTAJIbHI TA TEOPETUYHI
METOAU AOCNIAXKEHDL 3AKOHIB nPuPoAM

Mig 4ac cnocrepeXxeHb 3a HABKOMMULUHIM CBiTOM BM OTPUMYETE HOBI
3HaHHA. Hanpuknaa, BM CaMOCTINHO BCTAaHOBWUU, L0 COHLE LLLOBEYOpa
3axoAmMTh 3a 00piM, a 3paHKy NiAHIMAETLCA HaA HWUM, AUM i3 Tpyowm
3a 6e3BiTPAHOI NOroaun 34iMMa€ETbLCSl BrOpY, COHAYHI MPOMEHi HarpiBalTb
3eM/0, KPWXKUHKA XONOAUTL AONMOHI0. A fIK y4YeHi OAepXylTb HOBI
3HaHHSA NPO HABKOMMULUHIN CBIT? SIKUMM MeTOAAMU KOPUCTYHOTLCA?

MATAHHA 19 OBFrOBOPEHHA. Po3rnsHbTe 306paeHi \L \
BiApi3kn. AKnin BiQPI30OK 3a pe3ynbTaTaMy CNOCTEPEXKEeHHSA 7

€ KopoTwunm? >/<

1. HaBilWwo npoBoAUTU eKCNEePUMEHTU?

ITomryx BiamoBiAi Ha NUTAaHHA BU TOYAJU 3i cnocmepexceHHs
i, HAmmeBHO, MiHINJIN BUCHOBKY, II[0 UePBOHUU BiIPiB0OK KOPOTIIHH Bin
3ejieHoro. Terep BuUMipsAliTe HOBMKUMHU BifIpiskiB JriHiliKoio. PesyiabraTu
BUMIipIOBaHHS CBiuaTh, II0 JOBXKUHU BiJpPi3KiB € OJHAKOBUMU.

To:x BuU IIepeKOHAJMUCHA, IO CIIOCTEPE’KEHHS MOKe IIPU3BECTH [0
xnbHMX BUCHOBKiB. Tomy, mio0 mepeBipuTu imdopmaliiro, oTpuMaHy
B XOIi CIIOCTEpe:KeHb, YUEHi IIPOBOIATH excnepumenmu (docaiou).

EkcnepumeHT (gocnia, ekcnepnmeHTanbHe AOCNIAKEHHA) — Le AoCi-
IXKeHHA ¢i3nyHOro ABMLA B YMOBaX, WO nepebyBaloTb Mif KOHTPONEM
AOCNIAHNKA, AIKe CYNPOBOAXKYETbCA BMMIPIOBaHHAMMU.

2. fIKi OCHOBHi eTanu OTPUMaHHA HOBUX 3HaHb Y XoAi Pi3nYHUX
AocnipXeHb?

QisnyHe pocnigXeHHA — Le uinecnpsMoBaHe OTPMMaHHA HOBUX 3HaHb
npo ¢isnyHi Tina abo AeMLia.

12



§ 2. EKkcnepumeHTanbHi Ta TEOPETUYHI MeToaM [OCNIAXKEHb 3aKOHIB Npupoan

Y 5 Kjaci BU BiKe IPOBOAUJIU ITPUPOTHUUL
JOCTiIKeHHs, OT:Ke, 3HAETe, IO AOCJimKeHHs
CKJANAcThCA 3 IIEeBHUX eTamliB. PosrmigHeMo ix
IOKJIagHiIIe.

Ocnosni emanu Qisuunux 00CAiONHCEHD"

Eran 1. Cmocrepe:keHHA.

Eran 2. Amanis iudgopmamnii, AKy oTpuMaHO
B XOJi CIIOCTEepEe;KeHH.

Etran 3. BuzHauenHsa UYMHHUKIB, SAKi CyYTTEBO
BILIMBAIOTh Ha SABUIIIE.

Eran 4. MopentoBanua asuina. IIpoBemenHsa
PO3paxyHKIiB.

Etan 5. ®dopmystoBaHHA TrinoTe3u (IPUIYITEH-
HsA), IO TMOB’g3aHa 3 IOCJiAKyBaHIM
SABUIIEM.

Etan 6. ExcrepuMeHT IJIs IIEPEBIPKU TimoTeswm.

Eran 7. OmpaifjoBaHHsA pe3yJbTaTiB eKCcIepu-
MeHTY (IpOBeJIeHHS PO3paxXxyHKiB y pasi
moTpeodn).

Eran 8. ®opmys0oBaHHA BUCHOBKIB Ta OTPUMAaH-
HA HOBUX 3HAHb.

Yeci pocaigHMKM OPUPOAM IIiJ dYac CBOIX
JIOCJIiI?KeHb IIPOXOAATHh 3a3HaueHi eTalru.

IlocnimoBHiCTE eTamiB OTPUMAaHHA HOBUX
3HAHb y XOoAi (i3MUYHUX MOOCHiJKeHb MOXKHAa
nofaTy AK CHOipajb, IO CKJIAJAE€ThCA 3 ITOBTO-
pioBaHUX eyieMeHTiB (puc. 2.1).

3. 3a ponNoOMoOrol sIKUX MetToAaiBs
AOCNIAKYIOTbL 3aKOHU npupoaun?
OCHOBHUMU MeTOAAMM HOCJIiIKeHb 3aKOHiB

npuponu i 3A00yTTsI HOBUX 3HAHBb € €KCnepu-

MeHTaNbHUN i TeopeTUYHUN. BUHUKHEHHA ITUX

MEeTOMiB IOB’A3YI0Th 3 iMEHAMU ABOX BUAATHUX

disukis: iraniiina Taxaineo Ianines (puc. 2.2)

Ta aunriing Icaaka Hveiomona (puc. 2.3). Ilpo-

CTEeXKUMO, AK IIe BimOyBaJiocs.

*  3ayBaKkuMOo, ITI0 eTalll, SKi HaBeJIeHO HUKUe, € eTa-
naMu 6yab-sIKOT0 HaYKOBOT'O JOCJIi I3KeH HA.

Puc. 2.1. Etann
OTPVMaHHA HOBMX
3HaHb

Puc. 2.2. Tanineo
Faninen (1564-1642)

Puc. 2.3. Icaak HbloTOH
(1642-1727)
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| METOAW MISHAHHA NPUPOAN. ®I3NKA AK MPUPOAHUYA HAYKA

Crnuparoounchk Ha CIOCTepekeHHdA, (dimocodpu Cra-
pomaBHBOI I'perii 3poOuu BUCHOBOK, IO BaXK4yi
IpeagMeTH 3aBXKAU IaaloTh IIIBUAINE, HIiMK JIErKi.

Ileit BHUCHOBOK IIEpIIMM IIOCTABUB IIiJi CYMHiB
Tasmineo Tamineii. BiH 3po6UB IpUNYINEHHS, IO Yac
HagiHHA TiJ He 3aJIeKUTh Bij IXHBOI Macu i, AKOU
He OyJI0 OIOpYy IOBiTpA, yci Tijla maganm 6 ogHAKOBO.

3a JereH 00, s IMiATBEePAKeHHA CBOEI 3/I0Ta KU
BUCHUHM NIPOBIiB JOCJiIKEeHHS, BUKOPHUCTABIIMN IJIA
nporo Bimomy IlizaHChKY Be:xKy. 3 il BepIIMHU BiH
KHJaB MYIIKETHY KYJII0 W rapMaTHe fAJIpo, Ha PyX
AKWX OMip IIOBITpA BIJIMBAE He3HauHO. PesyiabraTu

— eKCIIePUMEHTIB IIiATBepPAUJIMN TiIoTe3y BUYEHOIro: 00u-
IBa TpeAMeTH JocCATAIM 3eMJi MaiiKe OJHOYACHO.'

IITo sHamOOUTHCA: KiTbKa OJHAKOBUX apKYIIiB.
BispmiTh aprymii Ta HamgaliTe iM, OKpiM of-
HOro, pisHOiI (opmMm (CKJIAAiTh, 3iMHITH TOIIIO).
BucynbTe rimoresy miofo IIBUAKOCTI MATiHHS ITUX
Tiz. IlepeBipTe cBOIO rimoTe3y eKcnepuMeHTaJIbHO.
IIpokomenTyiiTe OTpUMaHi pPe3yJIbTATH.

Binbmm Touni ekcnepumenTu 3aiticHuB Icaak Hbro-
ToH (puc. 2.4). IIpore HbpioToH He oOMe)KUBCA MiA-
TBepI KeHHAM BUCHOBKIB Iauimes. IIpoaHasisyBaBIm
olep:KaHi maHiI Ta 3poOMBIIM HEOOXimHi oOUYMCIeHHS,
TOOTO TPOBIiBIIIK TEOPETUYHi gocnigaxeHHa, I. HeroToH
IPUITYCTUB, IO HaAiHHA TiJI Ha IIOBEPXHIO 3eMJi
Ta obepraHHs njaaHeT COHAYHOI cuUCTEeMU HABKOJO
CoHna migxoprooTbesa ogHOMY 3akKoHyY. 106 o6r'pyH-
TyBaTU Ile TBEPAKEHHs, BUEHUUN 3HOBY 3BEPHYBCS IO
MaTeMaTuku. ¥ pesdyabrari Hbi0TOH BiAKpPUB 3aKOH
6CeC8IMHBO20 MANCIHHA — CTBOPUB HOBE 3HAaHHA.

* JlokygapgHine npo xocaigkenHa I'anijsieds — AWB. eJIEKTPOH-
HUI iHTepaKTUBHUU JOJATOK 0 IIiAPpyYHUKA.



§ 2. EKkcnepumeHTanbHi Ta TEOPETUYHI MeToaM [OCNIAXKEHb 3aKOHIB Npupoan

3HalpiTb y TeKcTi Ha C. 14 nigTBepAXeHHA OCHOBHMX eTanis Gi3nyHux
pocnigxeHb. AKNA MeTof AOCNIAXEHHA 3aCTOCOBAHO HAa KOMXHOMY
3 eTaniB — TEOPETUYHMIA ab0o eKCnepuMeHTaNbHNIA?

Puc. 2.4. EkcnepumeHTn 3 «TpybKOIO

HbioToHa»: y cknaHy Tpybky

NOMICTUAN MOHETY i NTalmnHe nepo.

Tina noyanun nafgiHHA ogHOYaACHO.

Yepes onip nosiTpAa nepo a 6
«gigcTano» (a). 13 Tpy6km BuKayanu

noBiTPA — Tina JocArnn gHa TpyoKun

oJlHoyacHo (6)

A AK HACMPABAI?

Y Mepexi MOXKHa 3HanTK NOBIAOMEHHA NPO AOCNIA

aMepuKaHCbKoro actpoHasTa [lesiga CkoTTa nig yac

Mmicii «AnonnoH-15». HanpukiHui TpeTboro suxogy

Ha noeepxHtio MicAuAa acTpoOHaBT OQHOYACHO BU-
NyCcTUB i3 PYK BaXKWA MOJIOTOK i nerke riepo. [onncysau
y CBOEMY MOBIJOMNEHHI CTBEPAXKYE, WO Nepo Bnaso nep-
LIKM, OCKiNbKM Ha MicAui Hemae noBiTpA. Yu norogKyeTteca
BM 3 TBEPOXKEHHAM Agonucysayva? A AK Hacnpasgi?

4. slkuM € BHecoK ¢i3sukmu B pgocnigxeHHsn Bcecsity?

Ilepermiummo Bigomi ¢akTm, a moTiM mpoaHaJidyemMo, K (ismka
Jomomarae y (POpMyBaHHI CydacHUX YSABJEHL IIpo Bcecsir.

Mu xumBemMo Ha TpeTiii miaaHeTi B 30pdAHiit cuctemi i3 CoHiem
y meutpi. CouAauHa cucrema nepebyBae Ha Iepudepii BeJIMKOro 30-
pAaHOro cKymueHHA mim HasBor Mogounuii [Ilnax (abo Yymanbkuii
Inax). Takux 30pAHUX CKYIIUeHb — TaJIaKTUK — 0e3JIiu y BUAUMIi
yacTuHi BeecBity. ¥V cKJani rajJakTuk € 30pi, mo moxibHi mo CoHIs,
€ 30pi — uepBOHi riraHTu, 30pi — Oiji KapjauKu, € YOpHi mipu Ta
iHIT eK30TUYHiI 00’€KTHU.

Ywu mop’si3aHa 3i CTBOPEHHAM IUX 3HAHb (pisukra? BesymoBHO!

3aKOH BCECBITHLOTO TSKIHHS JaB 3MOTYy poO3paxyBaTH oOpOiTH
miaaner CoHsuHoi cucremu. Ili maHi mepeBipeHo 3a MOIIOMOroOI0 TeJie-
CKOIIiB i IMiATBepI KeHO 3aBOAKMN IIOJbOTAM CYIIyTHUKIB. I Temeckonu,
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Po3pgin 1. METOAM MI3HAHHA NPUPOAN. OIBUKA AK MPUPOAHUYA HAYKA

i CYyOIyTHHMKM CTBOPEHi I HOpaIiiolTh Ha OCHOBI
(ismunux 3akouiB. TeopeTHUYHUNA oOmMC B0PAHUX
CKyHUeHb Ta IXHiX CKJIQJOBUX I'DYHTYEThCA Ha 3a-
raJbHiI Teopii BiIHOCHOCTi, AKY CTBOPUB BUIATHUM
¢disux Anvbepm Eilinwmeiin (puc. 2.5).

Benuke 3HauenHA B mociaigskeHHI BcecBiTy mae
aHaJIi3 piBHUX TUNIB BUIIPOMiHIOBAaHHA Big 3ip Ta
30PSAHUX CKYITU€Hb, AKUNA HEMOMKJINBO 3AiNCHUTHU
Puc. 2.5. AnbbepT 0e3 3HaHHA 3aKoHIB (Qismku. Came Taxk TOCTimKy-
EAHwWTEnH 1oTh «CroBriu TBOpPiHHA» — rasoBi XMapu, 3 SIKUX
(1879-1955) HapOKYIOThCA 30pi (auB. 3acTaBKy 10 § 1).

Y 3HAETE BU, WO...

Benukum agpoHHun konampep (OvB. 3acTaBKy A0 § 2) ABnAe
cobolo KinbLe, BCepeauiHi AKOr0O MOXHA PO3MICTUTM  MICTO
Bopucninb. Tyt npauotoTb 6nm3bko 10 Tucay daxisuis. Ona
NpoBefeHHA EKCNEPUMEHTIB Konamgep noTpebye npubav3HoO
TaKol eNeKTPUYHOI MOTYXHOCTI, AK Benuke micto. [locnigXeHHA Ha ubomy
riraHTi KPOK 3a KPOKOM AaloTb yYeHWM HOBi AaHi npo OygoBy maTepii.

OIBNYHE JOCNIAMEHHA — ue uinecnpAmoBaHe OTpPUMaHHA
HOBMX 3HaHb NPo ¢i3nyHI Tina abo ABuMLIA.

ExcnepnmeHT — uUe pgocnigXeHHs ¢isnyHOro ABMLLA B YMOBaX, WO nepeby-
BalOTb Mif KOHTpONeM JOCAiAHNKA, AKe CYNPOBOAXKYETbCA BUMIPOBAHHAMMU.

OCHOBHI METOAN ®I3NYHUX AOCIIAMXEHD

Y \/
EkcnepumeHTanbHUm <<»  TeopeTuyHUn
N e °
CnocrepexeHHA <~ MopenioBaHHs [<¢+
EkcnepumeHT i :
pur <i Matematnuni | :
(nocnig) PO3pPaxyHKM :
rinotesa <9
AHani3 pe3ynbraTiB |«.:
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§ 2. EKkcnepumeHTanbHi Ta TEOPETUYHI MeToaM [OCNIAXKEHb 3aKOHIB Npupoan

1. IlTlo HasuBaiOTh eKcnepuMeHTOM? 2. YuM Pi3HATHCS CIIOCTEpPEIKeH-
Ha Ta ekcnepuMeHT? 3. fIKi ocHOBHI ertanu (pisMUYHMX JOCITimKEHb?
4. HassiTh ocHOBHI MeToam GQismuyHUX mAociaig:kenb. HaBemiTo
npukjJagu. 5. 3 iMeHaMu AKNX YUYeHHX IOB’SI3YIOTh BUHUKHEHHS
CyYacCHIUX METOXIB JOCJIi:KeHb 3aKOHiB mpupoau? 6. Ikum € BHe-
COK (hisMKM B PO3BUTOK ysBJIEeHb ITpo BcecBit?

1. Sxkmii xpyr i3 nomaHWX Ha PHUCYH-
Ky € OijabIIMM — TOH, II[0 OTOYEHUH
MaJIeHbKUMU Kpyramu, abo Toii, IIo
oToueHUil BeauKumu? AKuM MeTomOM
IOCJiIKeHHsS MOMKHA CKOPHCTATHUCSH,
1100 OTpUMAaTH BiAIIOBiABL?

2. V Haymi po3pi3HATH TaKi MOHATTA: 1) ABUIIE, AKe CIIOCTepi-

raeTbCcs MOBCAKIEHHO; 2) eKcIlepuMeHTaJbHUU (haKT; 3) rimoresa.

Busnaute, 10 AKOro 3 MOHATH HAJIEXKATh IIOJaHi TBEPI KEHHS:

a) 3a BiJCYTHOCTi OIIOPY MOBIiTPs BCi Tijla magaioTh 3 OZHAKOBOI
BHCOTH 34 TOH caMHUU uUac;

0) iMoOBipHO, pidHMIA y IIBUAKOCTI ImaAiHHS TiJ Pi3HOI Macu IIO-
SICHIOETHCS OIIOPOM IIOBiTpPS;

B) Tijlo, BUNYIlleHe 3 PYK, IIajac.

3. IIlo6 3MeHIUTH MIKiAJIUBUN BIIJIMB BUXJIONHUX Ta3iB Ha JOBKiJ-

Js, BUEHi 3AIMCHUJIU IIeBHI pPO3paxyHKU Ta 3aIPOIOHYBaJU HOBY

cxemMy momadi majwBa A aBuryHa aBTomoOina. I11o6 misnarTwucs,

SKOI0 IIpU IIboMYy OyZle TdAra IBUTYHA, ITI0 CXeMY BHUIpPOOyBaJW Ha

CIeIiaJbHOMY CTeHAi. Y SKOMY BHUIIAJKY BUEHI BUKOHAJM €KCIIe-

pUMeHTaJIbHe MOCIIiI:KeHHdA, a B AKoMy — TeoperuuHe? BiamoBinb

OoOT'pyHTYIiTE.

4. IlogaliTe ocHOBHI eranu ()iBWYHUX NOCHIAMKEHb y BUIVIAIL IIpe-

seHTalii abo iHdorpadiku.

Kniouosi TepmiHun

dizuune pocaimkenHa « Crocrepe:xkeHHs * Excnepument *« Meroam
GisMUHUX AOCJIiIKeHb
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§ 3. ®I13UYHI BEJINYUHMU TA IX BUMIPIOBAHHSI

Ik BM BBaXa€Te, K 4acTo NOAM BUKOHYIOTb BWUMIPHOBAHHA?
Hackinbku Ba)knMBo BMiTU poOUTU Le NpaBuIbHO? SIKUX Hacniakis
O4YiKyBaTH, SIKLWLO pe3ynbTaTu BUMiptOBaHb OyayTb XxmbHumu? LLL0G
BiANOBICTM Ha Ui 3anWTaHHA, 3ragamTte Kinbka Npunagis, SIKUMU
BU N Balla poAMHA KOPUCTYETECL MaMXKe LOAHS: TOAMHHMUK,
Baru, TepMoMeTp, cnigoMeTp, MaHoMmeTp... CnopiBaeMocs, WO BU
nepekoOHanucsa B HEOOXiAHOCTI peTenbHO onpauoBaTu Len naparpad!

1. Wo Ha3mBawTb Pi3UYHOIO BENUYUHOIO?
ITounemo 3 BuUMipiOBaHb.

3aBpaHHA 1. Ha 3acraBii mo mapa-
rpada 300pakKeHO CHigoMeTpu JIBOX a
aBTOMOOiIiB mixm wac pyxy. Buszaure
MIBUAKICTh PYyXy KOKHOT'O aBTOMOOiJI.
IITeudxicmv pyxy — uUpUKIAL Qi3uy-
Hol geauyunu. I1a BeauunHa xapaxTepu-
3ye pyx Tia (puc. 3.1, a). Puc. 3.1. ina
3aBgaHHA 2. BusHauTe OOBXKUHY [, XapaKTEPUCTKV PyXy 6
. TiN BUKOPUCTOBYIOTH
mupuHy d i BucoTy h OpycKa 3a mOIIo- isMuHY BeAMUNHY
Moro JiHifiKku, 300paskeHol Ha puc. 3.2,

"~ . . weudkicme pyxy (a);
Ta po3paxyure HOro 00’eM. [NA XapaKTepUCTIKA

BNACTMBOCTI TiN

O6'em paHoro Tina 3aliMaTn neBHy
MOXHa BU3HAUMTK YacTUHY NPOCTOPY —
3a dopmynoio 06em (6)
V=Idh
O0’em — mpurgan @isuynoi gesuyunu. 1a

Be-

JIMYMHA XapaKTepusye 3azaJjibHYy 6Jaacmuéicmbs Tij
3aliMaTH IIEBHY YACTUHY IIPOCTOPY. 3PO3yMiJio, IIO
Puc. 3.2 00’eMU TiJI MOXKYTbH CyTTeBO pisHuTHCA (puc. 3.1, 6).
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§ 3. Qi3nyHi BeNNUMHM Ta iX BUMIpIOBaHHA

di3nyHa BennuUMHa — Le KifIbKICHO BMpakeHa XapaKTepucTuKa Tina abo

¢di3nyHoro Asumula.

O6’em i MIBUAKICTE PyXy — Ie a’K HifdK
He Bci isMuHi BeJIMUNHHN, AKUMUI OIIEPYE
¢isuka. HaBiThb y NOBCAKIEHHOMY KUTTi
MM Ma€e€MO CIpPaBy 3 BEJIUKOI KiJIbKiCTIO
QismuHMX BEeJWYMH: JTOBXKWHA, IJIOIIA,
Maca, Jac, IILJIsX, TeMIIepaTypa, TUCK TOIIIO.

AKy disnuny
BESIMYVHY BUMIPIOE
NIOANHA Mif Yac
3actygu?

2. fIK npaBuUAbHO 3anNMUcaTu 3Ha4YeHHA (i3M4YHOI Benn4YnHU?

s 3pydHOCTI KOMKHY (PisMUHY BeJUUYMHY IIO3HAYAIOTH IIE€BHUM
cuMBoJIOM (OYKBOIO JIATMHCHKOrO abo0 rpemnbkoro ajadasity). Hampu-
KJaJ, 00’eM ITO3HAYAIOTh CUMBOJIOM V, uac — ¢, MIBUAKICTH pyXy — 0.

3anucyroum 3HAYEHHS QIi3UYHOL Beau-
yuHu, Tpeba HaBeCTH CUMBOJI, AKUM BOHA
IIO3HAUAETLC, i1 YUMC/ioBe 3HAYeHHA Ta Ii
oanHMLio.

IIpaBunbHO 3anucaHi pe3yabTaTd BUMi-
poBaHb i3 3aBmaHb 1 i 2 MaoOTL BHUIVIA-
natu Tak: v; =100 km/rox, vy,=40 KM/TOx;
V=20 cm3.

3. Yomy ¢izukun 3a3zBu4an
He BUMIipIOIOTb WAAX KPpOKaMU?

Bubip KpoKy 3a OJMHUINIO IIJIAXY He
€ BIAJNM, ajJ)Ke MOBKUHA KPOKY B YCix
pisHa (puc. 3.3). Toxx 3posymijsio, uomy
JIOOW 3JaBHA TOYAJW AOMOBJATHUCSA IIPO
Te, 1100 BUMipioBaTu Ty camy GisuuHy
BEeJIUUYMHY OSHAKOBUMU OAUHUIIAMU.

3apa3 y Oijgbirocti Kpaim cBiTy gie
sampoBamkeHa B 1960 p. MiskHapogHa
cucrtema oguHunb — Cucmema InmepHa-
uionaavna (CI) (puc. 3.4).

Pnc. 3.3. AKWo mama 1 CuH
BMMIpIOBaTUMYTb BifCTaHb
Yy KpOKax, TO, 3BiCHO,

BOHW OTPUMAIOTb Pi3Hi
pe3ynbratu

Puc. 3.4. OcHoBHI oguHuui MixkHapogHoi cuctemn oguHuub (Cl)
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Po3pgin 1. METOAM MI3HAHHA NPUPOAN. OIBUKA AK MPUPOAHUYA HAYKA

Yy (I

ONUHUIIEI0 JTOBYKUHU
memp (M), OZUHUIIEIO YaCy — CEKYH-
da (c), o0’eM BUMIPIOETBCA 8 Mempax
KyOiunux (M%), IMBUAKICTE PyxXy —
6 mempax 3a cekyndy (m/c). Ilpo inmmi
omuuuiii CI Bu nismaereca mismirre.

€

mera,anlTe KinbKa oavHULb

bi3nYHKX BENNUMH,
BUKOPUCTaHHA AKNX
BaM 0cobucTo 6yno 6
3PpYYHUM, @ peLuTi

NOACTBA, CKOPILW 3a BCe, Hi.

J

L. YuM KpaTHi ogMHULI Bigpi3HAIOTbLCA Bif YaCTUHHUX?

JJia 3py4yHOro 3amucy BEJUKUX 1 MaJauxX 3HaUeHb (DIBMUYHUX BeJIU-
YMH BUKOPUCTOBYIOTH KpAmMHi ma 4acmuHHi 00UHUYI.

KpaTtHi ognHnuyi — 1e ogmuwuMIti, AKi OijbIIi 3a OCHOBHI OZMHW!ILL
B 10, 100, 1000 i Ginwrmre pasis.
YacTnHHI oguHULi — Iie ooMHUIN, AKi MeHIIi BiJ OCHOBHUX OLUHUIIL

y 10, 100, 1000 i 6isbime pasis.
HasBu KpaTHUX 1 YaCTHHHUX OOWHUILh MICTATH CIeIliaJbHi mpedik-
cu (muB. Tabsmiro). Hampukaan, kizomerp (1000 M) — KpaTHa ommuHU-
s poB:kuHU; canmumetrp (0,01 M) — uyacTHHHA OAWHUIA IOBKUHU.
BukopucranHsa mpe(dikciB cKOpouye 3ammc 3HaueHb (PisMUYHUX Be-
anunH. Hampukian:
+ 06’eM BesnKoi gomoBoi xmapu V = 32000000000 m3 =32 xm3
(@60 32000 000000000 x=32 Tu; 1 x=0,001 m3);
« poamip kpamauau Boam y xmapi d =0,0001 m =100 MKM.

Ilpeghikcu Onsa ymeopeHHs HA36 KPAMHUX | YACMUHHUX OOUHUUb

IIpe-

3HaueHHS B IIepe-

Ilo3ua-

DR | e memanonsor mop | O o
Tepa... YyIOBUCHKO T 1000000 000000 | 10'2
rira... riraHTChKUH r 1000000000 10°
Mera... BeJIUKUI M 1000 000 106
KiJo... THCAYA K 1000 103
FeKTO... | CTO r 100 102
Ienm... ecAaThb i 0,1 1071
CaHTHU... | CTO 0,01 102
MiJi... THCAYA M 0,001 1073
Mikpo... | Mami MK 0,000 001 1076
HAaHO... KapJIuK H 0,000 000 001 107°

20




§ 3. Qi3nyHi BeNNUMHM Ta iX BUMIpIOBaHHA

Puc. 3.5. <Y meHe 3HOBY nigBuMLWMBCA Puc. 3.6. [lo BignpaBneHHA noTAra
TUCK», — CKapXUTbCA »KiHKa nicna 2 XBUAVMHW — UeNn iHTepBan 4acy Bu
BMMIPIOBAHHA KPOB'AHOIO TUCKY BM3HA4Ya€ETe 3a JOMOMOro roAMHHNKA

5. SIK OTpUMYIOTb 3Ha4YeHHA (Pi3ZUYHUX BENIMYUH?

3HaueHHs (iBUYHUX BEJIUYUH OTPUMYIOTH ILIAXOM BUMIPIBAHb
(puc. 3.5, 3.6).

BumipAaTn ¢i3snyHy BennunHy o3Hayae MOpPIBHATM 1i 3 OfHOPIAHO Be-
NINYNHOIO, B3ATOIO 3a OANHULIO.

IcayroTh ABa BUAM BUMIPIOBaHb: NPAMI Ma HENPAMI 6UMIPHOBAHHA.

¥ pasi npamozo eumipro8arHHsa NMyKaHe 3HAYeHHA (hiBWUYHOI BeJIMUU-
HU OTPUMYIOTH Bipasdy, 3a IMOKa30M BUMipIOBAJIbHOTO Ipujany (Tak,
AK BM 3pOOMJIM MiJ yac BUKOHAHHSA 3aBHAaHHA 1).

Y pasi Henpamozo 6umipr6aHHs NIyKaHe 3HAUEHHA (Di3UUHOI BesU-
YMHYU BU3HAYAIOTH 34 MEBHOIO (DOPMYJIOI, HiJICTAaBUBIIK B Hel 3HAUEHHS
iHmuX (PiBMYHUX BEJIMUYNH, OTPUMAHUX Y XOAi MPAMUX BUMipIOBaHb.
Came Tak BM poOMJIM ITiJ yac BUKOHAHHS 3aBIAHHS 2.

6. fIK BU3HAYUTU LiHY NOAINKM WKanu npunapy?

3apas3 y Haylli, TEeXHiIlli Ta MOBCAKIEHHOMY KHUTTi 3aCTOCOBYIOThH
AK eJNeKMpPOHHI Uu@posi 8umipiosasvHi npuaadu, y SIKUX 3SHAUEHHS
BUMIipIOBAaHOI BeJWUYMHHN BUCBITJIIIOETHCSA Ha €KpaHi, Tak i BuMipio-
BaJIbHI mTpuUJaaay, IIiT Yac KOPUCTYBAaHHA SAKUMHU 3HAYEHHS BUMI-
pIOBaHOI BeJIWUYMHU KOPUCTyBad BU3HaUae 3a wkxaanow (puc. 3.7).
BuwmipioBaabHMI npuiajg 3a3BuYail MiCTUTE iH(pOpMAILiio 100 OAUMHUI,
y AKUX TOJAEThCS 3HAUEHHS BUMIipIOBAHOI IIMM IIPUJIANOM BeJIUUYUHH .

*  3BepHiTH yBary: 3HauHa KiJbKicTh BUPOOHMKIB 3a3HAUYAE OUHUIIL aHTJIiICEKOIO.
Hanpukian, Ha 6araTbox cIrijoMmeTpax MoxkHa mobauntu «km/h».
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Po3pin 1. METOAW MI3HAHHA NPUPOAN. ®I3NKA AK NMPUPOAHUYA HAYKA

Puc. 3.7. BumiptoBanbHi npunagu: a

3a MIKaJol0 MOYKHA BCTAHOBUTU .
IBi HaWBaKJUBIIIL XapaKTepPUCTUKU B

— 3i WKanow; 6 — eneKkTPoHHi LNPpPOoBi

nbepitb Ha puc. 3.7

BUMIDIOBAJNIBHOIO INPUJIALY: UIHY MiHiMyM 5 npunapis.
nodiaku wkaau npunrady ma mexci Ana BumiptoBaHHs
sumiprosanns’. 1li xXapaKTepuUCTHUKU AKUX GI3MUHNX BENYMH

HeoOXiTHO BpaxoByBaTu, IIO0

OMTH MOMUJIOK IIiJl Yac BUMipIOBaHHS.

i?
He po- BOHW MPU3HAYeHI!

/

LliHa noginkn wKann BUmiptoBanbHOro npunagy — Le 3HayeHHA di3nu-
HOI BEINYMHW, WO BiANOBIAAE HANMEHLLIN NoA4iNLi WKann uboro npuiagy.

/Ll.lo6 BM3HAUMTU LiHY MOAINKK
WKanM BUMIpIOBasIbHOIro
npunagy, HeobxigHo:

1) BubGpatn ABa HanbnvKui
3HAYEHHA BEJIMYUHM, AKi
noAaHo Ha LWKari, Ta 3HanTn
% pi3HI/ILI.IO,' ®orssseennnnnn.,

2) BM3HAYUTU KiNbKiCTb
NoJiNoK MiX puckamu,
nopag i3 AKMMM BKa3aHoO
Lli BHAUEHHSR;  o-cveereermenennnnnns

3) oTpMMaHy pi3HULO0 NOAINNUTU

Ha KiNbKiCTb NOAINoK.
\_ J

(1) 150 mn i 100 mn;
150 mn-100 mn=
=50 mn;

2) 2 noginku;

3) 50 mn / 2=25 mn.
OTxe, uiHa nominku
WKanm npunagy

ctaHoBUTb C=25 mn.

J

...................................................

*  Meski BUMipoBaHHS B IIUMPPOBUX IPUIaJaX BUSHAUAIOTH 3a IIACIIOPTOM IIPUIALY
a00 BCTAHOBJIIOIOTH CIIEIliaJIbHUM IIepeMUKaueM Ha MaHe i mpuaagy.
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§ 3. Qi3nyHi BeNNUMHM Ta iX BUMIpIOBaHHA

OOCNIAMEHHA

IITo 3HamMOOUTHLCA: MipHA MOCYANHA; IIOCYIUHUI

3 BOJIOIO i IITTOHOM (TiCKOM); TBep/ie TiJIo; HUTKA.

BuwmipsaiiTe o0’emMu: TBepAoro Tijia, MIIIIOHA

(micky). IIpoanasisdyiiTe pisHi cmocoOm BUMipIO-

BaHHsA 00’emy TBepmoro Ttima. Koam moiijabHO
\BI/II{OpI/ICTOByBaTI/I TOW UM iHIUI crocio?

o6 sumipatn ob'em TBepAoro Tifa 3a JOMOMOrOK MipHOI NocyanHu, Tpeba:

1) HanMTK B MipHY nocyauHy Bopy ob'emom V7, npuyomy Bogmn Tpeba Hanutu
CTiNbKK, W06 MOXKHa Oyno 3aHypuTW B Hel JOCNigXyBaHe Tino 1 Boja He
nepenunaca 6 yepes Kpall NOCYAUHU;

@ 2) 3aHYpuUTK B MipHY NOCYANHY 3 BOAOIO TiflIO Ta BU- HaBeneHuin meTop,

MipATY 3aranibHuin 06’em V, Boan pasom i3 Tinom; BUMIpIOBaHHA 06'emy

3) obuncnuT O06'€EM BUTICHEHOI TiNnoM Boau AK tBepaunx Tin y Il cT.
pi3HMLI0 pe3ynbTaTiB BUMipiOBaHb O6'eMy BoOAM [0 H. €. 3aNpPONoHYBaB
nicna n o 3aHypeHHa Tina. O6'em V BUTICHEHOT Apximep.
TiNOM BOAW AOPiBHIOE 06'eMy Tina.

A AK HACMPABAI?

IBaHKa CTBEPAXKYE, WO HEMOXKIUBO BUMMIPATM OO'eM Tina, AKLWO
TiNO He BMIWYETbCA B HAasABHY MipHY NOCYAMHY. AHTOH 3anepeuye
i FOTOBUI 3aNpPOMOHYBaTK CMOCi6 BUMIpPIOBaHHA. XTO Ma€ pauito?

OIBNYHA BEJIMYNMHA — ue KinbKicHO BupakeHa
XapakTepucTrKa Tina abo ¢isnyHoro ABumLa.

BumipaTtu $isnyHy BennumHy — Le 03Haya€ NopiBHATK i
3 OHOPIAHOIO BEINYMHOIO, B3ATOI 33 OAUHULIO.

m LiHa noAinkn wKann snmipoBanbHOro
npunagy — 3Ha4YeHHA BUMIPIOBAHOI
BEIMUKMHN, L0 BiANOBIOAE

- _-__ HaMeHLLIN noainui WKanu. =90 M
; * rox’:

=" CumBson ¢ : :
_ 100 Mt — 50 M — 5 I Yucnose ... OavAWLA
10 3HaUeHHA
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Po3pgin 1. METOAM MI3HAHHA NPUPOAN. OIBUKA AK MPUPOAHUYA HAYKA

1. HaBexiTter nmpukjgaau (pismyHUX BeawdyuH. SAKi BaacTUBOCTI TiJ
a0o AKi osHaku (PiBMUYHMX SABUII BOHU xapakTepusyioTh? 2. IIlo
o3Havae BUMipATU (Qismuny Besmuuny? 3. HaBemite nmpukiaagm mpe-
(ikciB, IKi BUKOPUCTOBYIOTH y Ha3BaxX YaCTUHHUX ONWHUIIL; KpaT-
HuX ogmuunb. 4. HaBemiTs mpukaagzy BUMIipIOBAJIbHUX IIPUJIAIiB.
5. ki xapaKTepuCcTUKU IPUJIALy MOMKHA BUSHAUUTH 34 JOIIOMOI'OIO
oro mkasnu? 6. [llo Take ImiHa MOAINKYM IIKaJU IIPUJIALy?

1. IlogaiiTe B MeTpax Taki 3HadeH-

HA (isuuyHUX BeauuuH: 145 MM,

1,5 km; 2 KM 32 M.

2. 3HaliliTh BepXHIO MeXKy BUMi-

PIOBaHHA IIPUCTPOIO, 300pa’KeHOoro Puc. 1

Ha puc. 1, BU3HAUTe IIiHY MOTiJIKN

MIKaJ1 I[bOT'0 TpUJIamy.

3. HasBiTs (isvuHi BenwuwmHU, OpUJIAAU AJIA BUMIPDIOBAHHA AKUX
nmomaHo Ha puc. 2—4. HaBemiTh cuMBOJIM OJIs1 TIO3HAUEHHA IUX Be-
anunH; ix ogmuuni B CI.

4. 3HanngiTh y cebe BagoMa 2—3 BUMipIOBAJIbHI IPUJIALN, III0 MAIOTh
mikagy. BusHauTe Merki BUMipIOBaHHSA Ta I[iHY HOMIJIKM INKaJU
KOKHOT'O IIpuJjany.

5. BackeTO0onpbHUI MalilaHUYMK Ma€ AOBXKUHY 28 M i mmumpunry 15 M.
Busnzaure fioro maomy. Bignosizs momaiiTe Takox y amZ i cm?2.
6. IligroTyiiTe IOBiJOMJIEHHA PO BUMipioBajbHI Ipujiaagu, 3 AKU-
MU BU MAa€Te CIIPaBY B IOBCAKIECHHOMY KHUTTi.

VL
“x ‘.\an 160 180/ / ’
*120 20
220 »

Puc. 2 Puc. 4

KniouoBi TepmiHn

dizuuna BesuumHa * MiskHapogaa cucrema oguHUIlb (CI) < IIpami
Ta HenpAMi BuMmipioBanHA ° IliHa momijiKu ITKaJIM
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S 4. NOHATTS NPO PI3HI BUAU MATEPII.
LYAOBA PEHOBUHMU

Ha Haw nornspg, Ha 3acTaBui Ao naparpada KMiTAMBUMIA [OCNIAHUK MOXe
«3HanUTU» BCi TP BUAM MaTepii, LLO BifOMi BY4eHUM. 3irpanMo y KBecCT?
3anponoHynTe CBOi Bepcii nicnsa onpauloBaHHA Lboro naparpada.

1. fIKi icHyloTL BUAKU MaTepii?

Mamepisa — ue 8ce me, w0 He3aneHHOo 6i0 HAWOL cgidomocmi iCHYE
Yy Bcecsimi. Take mupoke 0O3HaUeHHSA Ja€ 3MOTY BifHecTU 10 Marepil Bci
CKJIamoBi — i Ti, 110 BiKe Bimomi Hayi, ¥ Ti, AKi me OyayTh BigkpuTi
B MaitOyTHbOMY. Ilepwiuil 6u0 mamepii — 1ie BiKe 3HaiiloMa BaM pe4yOBMHa.

Y XIX cr. BUeHi BuABUIU OpY-
eutl eud mamepii — none. Hampu-
KJIaJ, 3a JIOIOMOIOI0 eJeKTpoMar-
HiTHOTO TOJA (EJIEKTPOMATHITHUX
XBUWJIb) MU MAaeMO 3MOTY OauuTu
HABKOJIMIIHIN CBiT, CHLIKYyBaTHUCSA

3 AKMX PevyoBUH
CKJTaa€eTbCA
CHiroBuK?

A AKi pevyoBuHY,
Ha Baw nornag,

MOGinbHUM TeaedOHOM, 3'ACOBY- BXOAATb
BaTH KOOPAMHATHA ABTOMOOLJIS i AO Cknany
TenedoHa?

Yyac IIOJOPOXKi TOIIO.

Hanpukiani XX cT. HayKoBIIi J
IoHaJI 0 MepesiKy BUAIB MaTepii
mpemiil eud mamepii, a caMe MarepiaJbHiI CyTHOCTI IIiJi Ha3BaMu «TeMHa
marepia» i «TemHa eHeprisi»". @i3WUHy NPUPOLY IMX CyTHOCTei JOoCi He
BCTaHOBJIEHO.

dDisKM CTBEPAKYIOTH, IO TeMHA MaTepis TOYHO icHye, aje ii
HEMOXKJINUBO «Iobaunt». HagBHi mpuaamu O6e3cuiri, a HOBI MeToau
crIocTepe:keHHsA 1mie He BuHanIIm. OT:Ke, YeKAEMO HAa HOBE IOKOJIiHHS
IOCJILTHUKIB!

*  Jlo po3MOBHU IIPO TEMHY €HEepPriio ITIoBepHeMocCs IIisHile, micasa 03HaoMJIeHHA 3 110~
HATTAM «€HEepPris».
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, 3p,in 1. METOAW NMI3HAHHA NMPUPOAN. OI3UKA AK NPUPOAHUNYA HAYKA

Came Takmin Burnag Mir 6u matu 3apa3 repor ¢aHTa-
CTUYHOTO POMaHY aHMINCbKOro NMMcbMeHHMKa lepbepTa
Bennca «HeBmpumeupb». Taky NOAMHY HIXTO He 6auunTb,
ane Ti, XTO0 nepebyBae Nob6nn3y, MOXyTb i TOPKHYTUCA,
BUABUTU CNigW, AKi BOHA 3alMWIAE Ha M'AKIN NOBEPXHi,
HapewTi 1T MOXHa BifgWyKaTu 3aBAAKU opAary. Moxe,
M [O TeMHOI MaTepii NOTPIGHO 3aCTOCOBYBATU iHLWI MeToAM
Ta Npunagn, AKWO TPaauLiNHI He NpautoTb?

2. flka pi3HMUA MK MIKpO-, MaKpo- Ta MeracBiTom?

VYBecwh yac, CKiJbKHM icHye (hidmKa, BUe€HI IparHyTh BUSABUTHU
yHiBepcaJabHUN (EAMHUN) 3aKOH, AKOMY Migkopsaaucsa 0 yci
00’ektu y Bcecsiti. Ha kanb, moKu 1mporo He craJjocd. Pismru
noxinuam BceecBiT Ha yMOBHI yacTMHU 3a po3MipamMu 00’€KTiB;
KO)KHa TaKa uacTUHa Ma€e cBowo crernudiry, i ii BUBUalOTh Bij-
noBigHi daxismi (puc. 4.1).

Hai16inpm 3BUYHUMU JJI HAC po3MipaMU € po3Mipu IpeaMe-
TiB HABKOJIO: OYAiBJIi, aBTOMOOLTi, KHIMKKH... A IIle JIiTaku, JaHU,
piuku, ropu, micra torrmo. CBiT 1mraHer, JiloAuHA Ta 00’€KTH, IO
il oTOuyIOTH, — IIe MaKpOCBIT.

30pi, raJakKTUKKU — IIe CBIT Ay’Ke BEeJIWMKHUX PO3MipiB, AKi
BUMIPIOIOTECSA B MiJIBIIOHAX KiJIOMETPiB, Yy CBITJIOBUX POKAaXx,
napcekax. Came ToMy BiH OTpmMaB Ha3BYy MeracsiT.

Bynb-sika peuoBMHA CKJIAJZAETHCA 3 AYy:Ke MAJUX YACTUHOK —
aromiB i mosiekysa. CBIiT TaKMX YaCTUHOK i YACTWHOK, i3 AKUX
CKJIaIal0ThCA aTOMU, OTPUMAaB Ha3BY MIKPOCBIT.

ITizgxkpecaumo, IO IIeH MOMAiJ € YMOBHUM. AIKe Mera-, MaKkpo-
1 MiKpocBiTu — 1ie emmHHiTI BcecBiT, y AKOMY MU KHBEMO.

ERg 101 012109 106 103 1 103 108 10° 012 1015 018 1021 104 Metpw
B 1 [ [ |

: MIKPOCBIT MAKPOCBIT ‘ A MEFACBIT ‘
T f ¥ 0 * u
B paiyc Posmip  Po3mip Pagiyc Hainbnmxua Haibnuxua
| atomHoro | BiPYCY  KpymuHKM 3emni Ao CoHuA 30pA | ranakTvka
i APa coni Bucota Pagiyc op6itn o
Pagiyc r. loBepna NnyToHa HaLIOT
e aToma &) 3pict BincTaHb [anakTuku
BOJHIO NOAnHN 3emna — CoHue

| Puc. 4.1. [lianasoH po3mipis y BcecsiTi



§ 4. MNMoHATTA Npo pi3Hi BUAN maTepii. byaosa pevosnHu

3. YuM Biapi3HAIOTLCA aTOMU Ta MONEKYnn?

Ko:xHa peuoBMHA CKJAJAETHCSA 3 MEBHUX MOJIEKYJI i TiJIbKU 3 HUX.
Ilepmr Hi:X BuBUYaTH OyZOBY MOJIEKYJM, 3rafaiiMO YKPaiHCHKY a0eTKYy.
Boua mae gumime 33 OyKBH, IIpPOoTe BU MOKe CKJIACTH 3 HUX THCAUIL
caiB. IIpoBeniTs aHaJjoriro: OyKBa — aToM, CJIOBO — MoJieKyJaa. Koxxue
CJI0BO — IIe meBHA KoMmOiHamia OykB. Tax camo koxwcHa moaexyra —
ue nesnHa KomMOiHAuis amomis.

BI/IROpI/ICTOB-YIOT{I/I ‘I_LIO aHaJoriio, CKinbKI BB aTOMIB
pOSIVIAHEMO [ABi pi3HI MOJIEKYJIN — MICTUTb KOXHa MofieKyna
MypPaIluHOl KHCJIOTH 1 MeTaHOIy Ha puc. 4.27 AKa KinbKicTb
(puc. 4.2, a, 6). Monekyna mypa- aTOMIB y KOXHili MoneKyni?

IINHOI KWCJIOTA € aHAJOI'OM CJIOBA,
AKe CKJIaJacThcsa 3 5 OyKB, a MoJie-
KyJa METAHOJIy € aHAJOIOM iHIITIOro

ciaoBa — i3 6 OykB. OTiKe, KOJXMCHa

HOo8a KOoMOiHAUis amomis 8idnosidae

HOBLl MOJeKYLi.
a 6
8 2

Yn moxe monekyna
CKNajaTnca 3 OfHaKOBUX
aTtomiB? Yum moxe B pi3HNX
Monekynax 6yT oJHaKOBOI
KinbKicTb aTomis?

T .. . Puc. 4.2. CxemaTnuHe 306paxkeHHs
AaKMM YMHOM, 13 BIJIOMHUX HAyIll MONeKyN AEAKNX PeUOBMH:

(ma TpaBeHb 2024 p.) 118 BQI’UHB a — mypatumnHoi kucnotn (HCOOH);
aTOMiB MOJKHA CKJIACTH MINLHOHH 6 — wetarony (CH;OH);
PiSHOMaHITHUX MOJIEKYJ i, BiALO- g — kucHio (Oy); 2 — Boaun (H,0).
BiflHO, OTpUMAaTH MIJIBHOHMU PiBHO- CuHi KyfbKM — MOfeni aToMiB BOAHIO,
MAaHITHUX PEYOBUH. Cipi — Byrneuto, YepBOHi — KUCHIO

4. HackinbKu Manum € atoM i AIK BiH noGyaoBaHun?

XapaKTepusynoun 00’€KTH MiKpPOCBIiTY, BUeHi BUKOPHUCTOBYIOTh YMC-
Jia, III0 CYTTEBO BiJPiBHAIOTHCS Bil TUX, 3 AKMMU JIIOAUHA MAE CIPaBY
B IOBCAKAEHHOMY KUTTi. Tak, posmip amoma npubaudno 0opieHIOE
0,000 000 000 1 m. IITo6 ysaBUTH, HACKIJIBKM MaJUM € Iie 3HAUECHHI,
HaBeIeMO MPUKJIA.

S0 Bci atoMu, 3 AKUX CKJIAJAETHCA MeTajieBa KyJbKa pajiycoM
2 MM, PO3MICTUTHU OAUWH 3a OAHUM, TO OTPUMAEMO JIAHITIOJKOK TaKOi
IOBXKUHU, AK Bigcranp Bixg 3emai go Coniid.
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AtroM, AK i MoJIeKyJia, Ma€ CKJIAIHY
OynoBy. AtoMm sABJifge coboro s0po,
OTOYeHE JIETKUMH 4YaCTUHKAMH —
enrekmpornamu. Iiamerp  dAzxpa
aroMa Habararo MeHIINH Bij mia-
MeTpa BJIaCHE aToMa — NPUOJIMU3IHO
Yy CTiJIBKU pPasiB, y CKIJIbKU PO3Mip
TOPOIIMHYN MEHINW# Bifg po3mipy
(yT6OIBHOTO IIOJIA.

Bayrpimaio OymoBy aroma Ha-
OYHO OIIMCATHA HEMOKJINBO, TOMY
Pnc. 4.3. ITIna?HeTapHa .MO,EI,eJ'Ib atoMa. 11 OSICHEHHSI mporeciB, aki Bif-
Hacnpaspi sinctanb BiA Apgpa O6yBaIOTHCA B aTOMi, CTBODEHO HOTO
AO ENEKTPOHIB NEPEBNLLYE POSMIP ¢isuuyHi MOzmesi, HaIpPUKJIAL NJAG-
agpa 8 100000 pasis

HemapHy Mmodenv amoma (puc. 4.3).

YN 3HAETE BWU, WO...

Bbnnsbko 20 pokiB TOMy 6yno CTBOPEHO HaMMEHLUWIA Y CBIiTi «aBTO-
Mobinb» — HaHoaBTOMObGINb. BiH cnpaBai gye manun, 60 ckna-
[AETbCA NuLe 3 OfHIEI MONEKyNuW, ane Ma€e BCi aTpubyTh CnpaBx-
HbOrO aBTO: MepLl 3@ BCe — «KOJleca» Ta MOXUBICTb PyXaTuUcs,
AKLLO MOro po3MiCTUTN Ha MOBepXxHi 30510Ta 3a Temnepatypu 200 °C. lgea
3auikaBuna iHWKWX AOCNIAHWUKIB, | BOHU CTBOPUNN APYrY, TPETIO «Moaeni,
a 3roOM HaBiTb BNALWITYBaNM MeperoHn po3pobneHmx HaHOaBTOMOOINIB.

5. A 4 MOXHa CXOBaTUCA NOMiIX Monekyn (aTtomis)?

fAx Bu BBaskaere: aArkmio amimaru 100 mu Bogu Ta 100 M couprty,
axuM Oyme o0’em cywmimri? Hacmpaszi Bim Oyme menium Bim 200 mr!
Piu y Tim, 110 Mmixne mosexkyaamu icHyiombv npoMidkKu i B Xomi 3Mi-
OIyBaHHA PIAWH MOJEKYJN BOAM MOTPAIJIAIOTL Yy IIPOMIiMKKH MiXK
MOJIEKYJIAMU CHOUPTY i HaBIIAKU.

OOCTILEHHA

IIlo 3HamOOUTHCA: ITPO30pPa CKJSHKA; IIiB
CKJISHKHU IIIIIOHA; ITiB CKJSHKM TI'OPOXY.

3MOe IIoNTe MOCJiA 3i 3MillTyBaHHS BOIU
Ta cnuptry. Jid IIbOro HANOBHITHL CKJIAHKY
HAaIIOJIOBUHY IIIIIOHOM, a 3BEpPXYy — T'OPOXOM.
3akpuiiTe CKJISHKY PYKOIO i m00pe IIOTpY-
citb. IIpokoMeHTyIiTe OTPUMAaHIIA Pe3yJIbTaT.
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§ 4. MoHATTA Npo pi3Hi BUAK maTepii. bynosa peuosnHN

NABUBAEMO NIACYMKH

MATEPIA

\/ Y Y
MNone PeuoBunHa TemHa maTtepia, TeMHa eHepris

e
.......

& o

LT

*e
ce

MIKPOCBIT MAKPOCBIT METACBIT

KOHTPOJIbHI 3ATIUTAHHA

1. IIlo Take marepia? 2. Aki icHyroTs Bugu marepii? 3. xa pisHU-

A MidK MiKpo-, Makpo- Ta meracBitom? 4. CKiJbKM BHIIB aTOMiB

Bimomo Haymi? 5. Ak mosicHUTH TOI (DaKT, III0 iCHYIOTH MiJbLHOHU

pisaux peuoBuHu? 6. Illo Bu 3HaeTe mpo po3mip aromiB i MosieKya?

7. Pe3yabTaTul IKOTO OOCJIiAY HiATBEPAKYIOTH, IO MiK YaCTHHKA-
KMI/I PEYOBUHU iCHYIOTH ITPOMiKKu?

BITPABA N° 4

1. Yz mosxkemMo MH 3MiHUTH 00’€M Tija, He 3MiHIOIUM KiJIBKOCTi
MOJIEKYJI Y HboMYy? SKIIIO TakK, TO K Iie 3po0ouTH?

2. O0umciiTh, CKiNIbKH NPUOIM3HO MOJEKYJ MOXKHA PO3MICTHUTHI
B3IOBK Bigpiska saBmos:xkku 0,5 mm. BsaskaiiTe, mjo giamerp
mostekynu gopiBaoe 0,000 000 0001 .

3. Ilymoma naiBKYM, yTBOPEHOI Ha IIOBEPXHI BOAM KpaIlljelo OJil
o6’emom 0,005 mMm3, He Moxke 6GyTu Oinmbmioro 3a 50 cm?. Skwuii
BHCHOBOK ITIOJI0 PO3Mipy MOJIEKYJ OJIii i3 IIbOro BUILIHUBAE?

KniouoBi TepmiHn
Marepia *« Mikpo-, Makpo-, meracsiT * MoJyeKkyau « ATomu

? .
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§ 5. PYX I B3AeMOoAIfs1 YHACTUHOK PEHOBUHMU

JocnipHUKM 3HaxoaaTb METeoOpUTHU, BIK SIKMX CTAHOBUTb Minbapaun
pokiB. | Becb LeN 4Yac METeoOpUTU 3aNULLAKTLCS MaMXKe HEe3MiHHMMU
i He po3CcMNAlNTLCA HAa OKpeMi Monekynu. A Lo 3aBa)kae MeTeopuTam
Ta iHWWUM ¢i3M4HUM Tinam posnactucs Ha Monekynu? Bignosigb Ha
ue Ta 6arato iHWMUX 3anuUTaHb BU OpepXutTe B LbOMY naparpadi.

1. Ym icHyl0Tb 3aranbHi «npaBusa NoBeaiHKW>» aToMiB i Monekyn?

IIpomoB:xkumo BHamoMuTHUcs 3 MikpocBiTom. Ipero, 1o pedoBmHA
CKJIAJAEThCA 3 MAaJIEHBKMUX TiJIellb — aToMiB (y mHepeKJaai 3 T'pellb-
KOl — «HeIoAiNIbHi»), BUCJIOBUB JaBHLOIPeUbKUN (ismocod [Jemorpim
(6s. 460—-370 pp. M0 H. e.) maitke 25 cToJyiTHL TOMy. 3apa3 MU MAaEMO
0esyiu migTBEpMKEeHb iICHYBaHHA aTOMiIB i MOJEKYJ, € HaBiTh 3HIMKU
oKpeMux aroMiB. AJe Toxi inmero Jlemokpira mpocro 3abysm. Ii mosep-
HeHHA BimbOynoca jawumie B XIX cr. Came Tomi moyaamch iHTEHCHUBHI
JOCJIiIPKeHHA Ta OyJI0O CTBOPEHO MOJIEKYNAPHO-KiIHETUYHY Teopito (MKT).

Horkmanuao suBuatu MKT Bu Oyzere misHimne, a 3apas chopMyTI0EMO
mpu ocHo6Hi nosoxcenns MET.

OCHOBHi NMONOXEHHA MONEKYNAPHO-KIHETUYHOI Teopil

1. Vei pevosunu ckaadaromuvcs i3 4acmuHoKk (MOSEKYL, AMOMI8);
Mi)K YaCTUHKaAMU € NPOMIHCKU.

2. Yacmunku pewosuHu nepebysaiomov y Ge3nepepeHomy
xaomuuHomy (Oe3nadHomy) pyci; TaKUN PyX HA3UBAIOTh

menJjiogum.

3. YacmuHnku pewos8uHu 63aemolditomb 00HA 3 00HOI0
(IPUTATYIOTHCA Ta BiAINITOBXYIOTHCH).
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§ 5. Pyx i B3aEmMoAia YaCTMHOK peyoBUHU

2. fIki pokasu niaTBepAXYyIOTh 6e3nepepBHUMA XaOTUYHUN PYX

4YacCTUHOK pevYOoBUHMU?

Is 5 kyacy BaM BimomMuil TaKuii mporec, AK du@ysisa (Bix snaTuH.
diffusio — mnomupeHHs, po3TikaHHsa). Haramaemo iioro o3HauYeHHS.

Andysia — npouec camoBiNbHOrO NPOHWKHEHHA MONEKYN OfHi€l peyvo-
BUHW B MPOMIXKKN Mi>K MOJIEKYNaMW [HLWOI PeYOBUHM, BHACNIAOK 4Oro
BiiOYBa€TbCA MepeMillyBaHHA JOTUYHMX PEYOBMH.

IIprnumsoio nmudysii € Oe3nepepsHuil
XQOMUYHULL pYX YACMUHOK pPevo8uHu (MO-
JEeKyJ, aToMiB). 3aBAAKU TAKOMY PYXOBi
PEUYOBHHU IIEPEMIlTyIOThCA 0e3 30BHIIITHBO-
ro BTPYYaHHI.

IligTBEpAMMO IIEe 3a AOIIOMOI'OIO JTOCJiITy.
Y 1mpos3opy MHOCYAWHY 3 BOAOI0 HAJJIEMO
BOIHUI PO3YMH MiJTHOI'O KYIIOPOCY TaK, ITI00
pizmHamy He smimanuca (puc. 5.1). CrouaTky
CIIOCTEPIraTUMEMO YITKY MEXKY MisK BOJOIO0
i po3umHOM, TIPOTE, SAJUIIUBIIH ITOCYAUHY
Yy CIIOKOl Ha Kijbka nOHiB, mobaumMmo, IO
BCcA pigmHa HaOyaa O0ipio30BOr0 KOJLOPY
(puc. 5.2), ToOTO pPiAWHU CaMOBLIBHO 3Mi-
I1aJInCH.

A\

Puc. 5.1. 3a ponomoroto nin-
KW MOKHa aKypaTHO Hanutu
pPO3UYMH MigHOro Kynopocy
Ha [HO CKMSIHKM 3 BOJOI0

Puc. 5.2. MNpouec andysii Ta MOro cxemMaTuyHe 300PaXKEHHA: Ha MeXi ABOX pedvo-
BMH MONEKYN OAHIEI PEUYOBUHN MPOHMKAKTb Yy MPOMIXKKMA MidK MONeKyllamMy iHLLOI,
i B pe3ynbraTi i3 4acOM PeYOBMHM MOBHICTIO NepeMillyTbCA
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/HaBe,qin npuknagu
3acTOCyBaHHA Andys3ii B XKUTTI
noaviHK, TexHidi. [loBenitsb,
WO 3i 36iNblUEHHAM
Temnepatypu andysia
BifOyBaeTbCA WBMALLE.

%

BesnepepBHUiT XaOTMYHUN PyX YaCTHU-
HOK PEUYOBWHU HA3WBAIOTH MENnJo8UM
pyxom, TOX IIPUPOAHUM € IIPUILY-
IIeHHs, [0 3a BUIIOI TeMIlepaTypu
nugysia mnpuckoprwoerbed. JHocaigm
1 IOBCAKAEHHUUN MTOCBiA IIiATBEPIKY-
IOTh IIe IPUITYIIeHHd.

3. flk 6yno poBepeHo Ge3nepepBHUM pyX aTOMIB i MoneKyn?

IIle mpubausrao 150—200 pokKiB TOMYy aTOMHO-MOJIEKYJSIPHA CTPYK-
Typa pedyoBMHHU OyJia OpPeaMeTOM 3ameKJaumx mauckyciii. Ilepemory
aTOMICTMKM OCTATOUYHO 3aKPIiNMJO OOI'DYHTYBAHHSA OPOYHIBCbK020 PYXY.

BpoyHiBcbKun pyx —
XaOTUYHUIA PYX BUAUMUNX

Yy MIKpPOCKOMN Manux TBepamx
YaCTMHOK, 3aBUCINX Y PiANHI
abo rasi, AKni BiObyBaeTbCA
nig Ai€o yaapis mMonekyn
pignHn abo rasy.

Pnc. 5.3. OgHa 3 Malmke TucAdi
cxeM, oTpumaHnx dbpaHLy3bKkum ¢i-
3nkom KaHom [leppeHoMm. YueHun
no3HayaB MOSIOXKeHHA BPOYHIBCHKOI
YaCTMHKM 4epe3 piBHI iHTepBanu
yacy (1 c). 3po3ymino, Lo cnpaBXHA
TPAEKTOPIA PYXy YaCTMHKU MICTUTb
we OGinblwe NaHoK

BpoyHiBCcbKUIT pyX OTpUMaB CBOIO
Has3By Ha YeCTh IMIOTJIAHACBKOro 00-
tanika Pobepma Bpoyna (1773—-1858),
AKWUH TepIIuM CIocTepiraB Ioro
B 1827 p. Posriasagaioun B MiKpOCKOII
3aBUCJIL Y BOAl AOCHUTH MaJi TBepii
yacTUHKYU (OIUJIKOBI 3epHA po3Mipom
MeHm Hixx 1 MKwm)‘, BpoyH mnowmi-
TUB, IO BOHU BECh YAC PYXaIOThCS
(mauebTo cTpubaioTh) i Oes3rnepepBHO
3MiHIOIOTh HAIIPAMOK CBOT'O PYXY.

IloBeniaky OpoyHiBCBKOI dYac-
TUHKW MOJKHA IIOACHUTHU THUM, IO
BHACJIIIOK XaOTUYHOTO PYXY MOJIEKYJI
pigMHN A YacTHHKA 3a3Hae Oesme-
PEPBHUX MOIITOBXiB 3 OOKY MOJIEKYJI.
ITosicHeHHA HiOM TIEpEKOHJIMBE, aJie
K 1me He mokas. ¥ 1905-1906 pp.
A. EiHwmeilln i mOJbCBKHUUN (PisUK
M. Cmonyxosecvkuil He3aJ eKHO OUH
Bi OOHOrO CTBOPUJMU MaTeMaTHUU-
HY MOJeJib OpOYHiBCBKOTO pPYXY.
PospaxyHku 306irimca 3 pes3ysabTa-
TaMu eKcnepumentiB Mt. Ileppena
(puc. 5.3). Toxx icHyBaHHSA aTOMiB
i mMosekyJs, a TakoK ix Oesmepeps-
HUM XAaOTHUYHHUI pyX OyJIO JOBEIeHO.

* TeepAy 4aCTUHKY TAKOr'0 PO3Mipy 3apas Ha3MBalOTh GPOYHIBCbKa YacTMHKA.
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L. A AK MOXHa «noGa4ynuTn> B3aEMOAil0 Monekyn?

Mu 3’sacyBajiu, IO MOJIEKYJU Iiepe0yBaloTh y 0e3lepepBHOMY Xao-
TUYHOMY PYCi.

3naBajiocs 6, XaOTUYHUI PYyX MOJIEKYJ MaB OM IPUBECTH IO PO3JILO-
Ty BCixX MoJieKyJ HaBcibiu. IIpoTe TBepai Tiza He TiBKU 3aaUMIAIOTHCA
He3MiHHUMU JIOBruii uac, aJe
1 HaBImaKu — IMo0 iX pPO3TArTH,
3JaMaTH, po3ipBaTH, IIOTPiOHO
IOKJacTu 3ycuab. llpuumHa
KPUETHCA B MNPUTATAHHI MiK
moaekyiaamu. Came 3aBIAKU
MIHCMONEKYAAPHOMY  npums-
2aHHI0 TBepAi Tija 30epiraiThb
cBoO (hopMy, pifimHa 30MPaAETHCA
B kpamnyguHu (puc. 5.4), Kieit
IIPUJINTIAE [0 Iamepy, Ipy:KuHa,
AKY POBTATHYJIN Ta BiAIyCTHJIH,
HabyBae BuXigHOI opmu.

Puc. 5.4. Tposncny Kpannaw Boan
JeAKNN 4Yac yTpUMyIoTb Big MagiHHA
CUNN NPUTAFaHHA MiXK MoneKynamu

AOCNIAMEHHA

IIlo smamobuThCs: aBI uYmcCTi Ta
CcyXi IJIacKi HMOpPIEeIAHOBI TapiaKiu;
JIBa HeBeJIMKi (OpieHTOBHO 4 X 5 cm)
rIageHbKi KJaanTuku (HoJabru;
BOJA.

3JjlerKka 3MOYITH MaJbIIEM IIO-
BepxHIO oxHiel Tapiiku. ITokaamiTs
Ha TapiJIKy KJanTUK (POJILTU Ta
peTeJabHO PO3pPiBHANTE IOro, o0 He OyJ0 HyXUPIiB IIOBITPA.
Ha immy, cyxy, TapiJKy IOKJaIiTh 1 PO3PiBHANTE APYruii KJal-
™iK. CropoOyiiTe MHOBiJILHO pPyXaTH MNaJblleM KJIAITUK (OJIbIU
B TOPM3OHTAJbHIM MJOIIMHI — CIOYATKY B IIEPIIiil TapiJri,
a morim y apyriii. ChopmysioiiTe rimoresy MIIoA0 HMPUYMH PisHOL
«IIOBEIiHKN» KJAITHUKIB (DOJIBLIHU.
S drajaiiTe CUTyAaIlil0, KOJIU B 3YCTPIiUaJINCS 3 MOAIOHIM SIBUIIIEM.
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SKIIo MiK MOJIEKyJIaMHU € IIPUTATaHHA,

TO YoMy po30uTa YalllKa He CTa€ I[iJIOI0

micja Toro, AK i1 yJlaMKU IIPUTUCHYTH

oxuH 0 oxHOro? ITOSICHIOETHCS 1€ THM,

10 MIHCMOLEKYLAPHE NPUMAZAHHA

CMae NOMimHuUM miavKu Ha Oyxce ma-

AUX 8i0CMAHAX — MAKUX, AKi MOMHC-

f HAQ nopieHaAmMu 3 pPO3Mipamu camux

% monexyn. Kommu Mu mnputuckaemo

» OOWH [0 OLHOIO YyJaMKH YalllKWH,
N { TO 4Yepe3 HEPiBHICTH IIOBEPXOHb Ha
Taki MaJi BigcTaHi 30JMMKYyETHCS

He3HaUHa KiJIbKICTh MOJIEKY.I.

A BigcraHp, MiMK IHIINMHU MoOJe-

KyJaMU 3aJINIIaE€ThCA TaKOI0, IO

BOHHM Mal)Ke He B3a€MOIiIOTh.

OOCNIIMXKEHHA

IITo 3aHamOOUTHCA: MOHETA; IMJIACTUKOBA ILJISIIKA,
IO KpaiB 3aIOBHEHA BOOIO.

CopobyiiTe ctucHyTu MoHeTy. CopoOyiiTe cTuc-
HYTH B3aKPUTy IJACTHUKOBY ILJIAIMIKY, A0 KpaiB 3a-
moBHeHY Bojoio. CdopmysioiiTe rimoTesy,

III0 TOSICHIOE Pe3yJIbTaT AOCJIiI:KeHHH.

Moanexyau He auwe npumszyromuvcs o0Ha 00 00HOL, a il 8i0uLmosxy-
fombcsa. 3a3BUUayl y pimHax i TBepAMX TiJlaxX IIPUTATAHHS BPiBHOBA-
JKYETBCA BiAIIITOBXYBaHHAM. AJle AKIO CTUCHYTH PiAumHYy a00 TBepne
TiJIO, TO BiICTaHb Mi’K MOJIEKYJaMH 3MEHIIUTLCA 1 MiKMOJIEKYJIApHe
BiAIITOBXYBaHHA CTaHE CUJBHIIIUM 3a MPUTATAHHA.

A AK HACMPABAI?

Y cBOemMy penopTaxi bnorep NoACHIOBaB Ciyxayam, WO 3 [ABOX
ynamkiB NiHIKN HeMOXNMBO 6e3 CTOPOHHIX 3acobiB oTpumaTK
€MNHe Uine, OCKINbKM MK MOneKynaMmm NiHiNKn AiloTb CUNn Bif-
LWITOBXYBaHHA. Y1 noginaete Bu aymky 6norepa?
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NABUBAEMO MNIACYMKU

OCHOBHI NONOXEHHA MONEeKYNAPHO-KiIHETUYHOI Teopil

\4 \/ \/

1. Yci peuoBumHM 2. YacTnHKn 3. YacTuHKK
CKNafaloTbCA i3 YaCTUHOK peuoBuHK nepebysa- [peyoBVHN B3aE-
(Monekyn, aToMmiB); Mix t0Tb y 6e3nepepBHO- MOZ,l0Tb ofHa

YaCTMHKaMU € NPOMIKKM My anTVMHomy pyci 3 ofHOI0

e .

Ondysia — npouec camoBifibHOro BpoyHIBCbKNI pyXx — XaOTUYHWIA
NPOHNKHEHHA MOJIEKYN OfHi€El pyX BUANMMKX Yy MIKPOCKON
PEUYOBUHUN B MPOMIKKIN MiXK Manux TBEPAUX YaCTUHOK,
MOJIeKyflamu iHLWOI pevyoBUHM, 3aBMCNIMX Y piavHI abo rasi, Akuii
BHaCNifoK Yoro BiabyBaeTbCA BifOyBaeTbCA Nif A€o ynapis
nepemillyBaHHA JOTUYHNX PEYOBUH MoneKkyn piguHu abo rasy

KOHTPOJIbHI 3ATNTUTAHHA

1. Copmytoiite ocroBHI mososkenusa MKT. 2. IIlo Take mudysia? Ha-
BEIiTh IPUKJIAAM IIPOABiB qu(ysii. 3. fAKuil pyx Ha3UBAIOTh TEILJIOBUM?
4. IITo Taxe OpoyHiBchbKuil pyx? Yomy BiH BuHHUKaE? 5. K MoKHA 0-
BECTH, IO MijK YaCTUHKAMMU PEYOBMHU iCHYIOTH HpOMizKKHU? 6. Homy
TBEP/i Tijla Ta PiAWHM He pO3MaJaloThCsa Ha OKpeMi uacTmHKHu? 7. 3a
SIKOI YMOBHM B3aEMOIisl Mi)K YACTMHKAMMU PEUYOBUHU CTA€ ITOMIiTHOIO?

BIMPABA N° 5

1. ¥V yomy nopi6GHIiCTB i B YoMy BiAAMiHHICTBH XOJIOAHOL Ta Tapsadol BOAU
3 MOTVIAAY MOJIEKYJISPHO-KiHeTHdYHOI Teopii?

2. € nBa crocobu MifKUBJIEHHS POCJIWH: IIOJUBAHHA CIellialbHUMU
posumHaMu (IPUKOPEHeBe MHiIKUBJICHHA); OOIPUCKYBaHHA (II03aKO-
peHeBe ITiga:KuBJIeHH:). [loACHITH, AK Mif0Th 00MABa CIIOCOOH.

3. IITo6 posipBaTu HUTKY, MOTPIOHO AOKJIaCTU 3yCcuab. domy?

. HaBeniTh Tpu aprymMeHTH IIOAO0 HeOoOXimHOCTiI BUBUeHHA Audys3ii.

4.
-

(KHIO‘-IOBI TepMIHl/I

« TennoBuii pyx + Hudysia + BpoyHiBCBKUU pyx

¥
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EKCNEPUMEHTAJIbHA POLGOTA

Tema. BumiptoBaHHA po3MipiB Manux Til METOAOM PAAIB.

MeTa: BU3HAUNTU METOAOM PARQIB fiaMeTp rOpOLWMWHK, AiaMmeTp MWOHAHOro
3epHATKA, TOBLNHY HUTKMW.

O6nagHaHHA: NiHIMKa; HeBeNWKi MOCYAVHW i3 MWOHOM i FOpPOXoMm; ABi
3yO0UNCTKN; CTPUXKEHb ANna py4dky; HUTKa (N2 10) 3aBgoBXKM 6nm3bko 50 cm.

MocraHOBKa 3aBAaHHSA

1. VYBamkuHO mpouuTaiiTe TeMy i MeTy po0OOTH, O3HAMOMTeCh i3 mepeJi-
KOM oOJlafHaHHS, sIKe 3alPONOHOBAHO MJs 1 BUKOHAHHS.

2. PosrnsaHabTe pPHCYHOK 1 OOMipKy#iTe 3alpOIIOHOBAHUMA MeETO[
BUMIipIOBAaHHA PO3MipiB MaJamMX TiJI.

3. Ckiagith nmjaaH Oii.

4. IlpoBeniTh eKCcHepMMEHT i 3aIUIIIITh OTPUMAaHi pPe3yJIbTaTH.

5. OdopmTe 3BiT, Yy SKOMY 3a3HauTe: TeMy Ta MeTy POOOTH, BHUKO-
pucrare oOJIagHAHHSA, ILJIAH Aif, OTPMMAaHi pPe3yJILTATH.

3i 3pa3koM OQOPMIEHHA 3BiTYy BM MOXeTe O3HaNOMUTUCA
3a QR-kogom abo nocunaHHAM: rnk.com.ua/106685

PoGoTa B KOMaHAi

1. OO’egHaiiTech y T'PyIIU.

2. VY KOXKHIiH i3 rpymn oOroBOPiTH iHIINI MOJKJINMBI METOAM BUMipIOBaHHS
Iiamerpa ropomuHu. lIIpoananisyiiTe mnepeBaru Ta HeOOJIIKU
KOJKHOTO METOAY, BHOEepiTh OJMH i3 HUX.

3. BukonaiiTe BiAIOBiZHMI CXeMaTUYHWII PUCYHOK. SIKIIO € MOMKJIU-
BiCTh, 3p00iTh BUMipIOBaHHSI.

4. IligroryiiTe KOPOTKY IIpe3eHTAIlil0 3 OIIMCOM MEeTOJYy BUMipIOBaHHS
M oTpuMaHUX Pe3yJIbTaTiB.

5. IIpesenTyiiTe MeTon IiJi yac OOTOBOPEHHs B KJIACi.
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NiABUBAEMO NMIACYMKU PO3AILNTY 1

1. Bu gisHamucsa, 1mo (isuka € 0CHO8HOI0 NPupoOHUY0I0 HAYKOW, Ta
ozmep:xkasu BinmoBines Ha 3anutaHHa «IIlo susuae Qisuxa?».

MPEOMET BVMBYEHHA OI3NKN

‘_- '-‘
Martepisn Di3nuHi ABuwwa
H H H o
Y Y A4 Y
TemHa maTepis, Tennosi, MexaHiyHi, CBITNOBI,
PeyoBunHa MNone . . R
TEMHa eHeprid 3BYKOBI, €JIEKTPOMArHITHI Ta IH.

2. Bu 03HaiOMUJIUCA 3 OCHOBHUMU Memodamu Qi3uiHux 00Cai0HIeHb
Ta PO3UIUPUJUA CBOL 3HAHHA NPO (QPi3uvHi 6EAULUHU.

OCHOBHI METOAN ®IBNYHUX OOCIIIAMEHD ®I3NYHA BEJIMYNHA
; ; ;
EkcnepumeHTanbHuin <>  TeopeTuyHun > Cnmeon
CnocrepexeHHsA 4‘ MopentoBaHHA <° '> Yucnose 3HaueHHsA
ExkcnepumeHT 4‘ Matematiui | _ : .’ P
(mocnia) pO3paxyHKK A 4
linoTesa 49
Ananis <

. Bu pgismasucsa mpo OCHOBHI NOJLOMCEHHS MOAEKYAAPHO-KIHEMmUYHOL
meopii (MKT) ta 3’acyBanu, i3 4020 CK1a0A€EMbCA PELOBUHA.
OCHOBHi NONOXeHHA .. >+ PEYOBMHA
MONEKYNAPHO-KIHETUYHOT Teopil P
: ¢ Monekynu
1. Yci peyoBrHM CKNapaloTbCA i3 YaCTUHOK (@TOMIB, ..;
MOMEKY/, NOHIB); Mi>K YaCTUHKaMWN € NPOMIPKKM ¥ Atomun
2. YacTUHKM peyoBMHN nepebyBatoTb y 6e3- < #» fAgpo

nepepBHOMY XaoTUYHOMY (6e3nagHOMy) pyci

s 3| ENeKTpoHM

3. YacTUHKM peyoBMHN B3aEMOZiIOTb OfHa

_ <i
3 OAHO (I'IpI/ITFII'yIOTbCFI Ta BI,EI,LIJTOBX)/IOTbCFI)
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3ABAOAHHA ANfs1 CAMONEPEBIPKU
A0 Po3ainy 1

rnk.com.ua/106648

Y 3ae0annsax 1-8 eubepimv 00HY npasuavHy 6i0no6ids.

1.

38

(1 6an) XTo i3 3a3HaUEHUX AOCIiJHUKIB 3pOOUB BEJIVMKUI BHECOK
Y PO3BUTOK (hiszuku?

a) Icaax HproTomH; B) :xeiimc KyK;

0) ®epuan MareniaH; r) JKak-Is Kycro.

(1 6axn) Ilpuraamom ¢isuyHOTrO TijNIA MOYKE OyTH:
a) Migb; B) METEOPWUT;

0) maca; I') XBUJIMHA.

(1 6axn) SAxuit mpepdikc caig mogaTm 10 OCHOBHOI ofmHUII (hidWUHOL
BEeJIMUMHU, I[O0 OTPUMATH OAUHMIIIO, AKa MEHIIa Bil OCHOBHOI
B 1000 pasiB?

a) caHTHU- (C); B) Miji- (M);

0) kimo- (K); r) MiKpo- (MK).

(1 6an) SIxe 3 HaBemeHUX IMOHATHL € (PIBUUYHUM ABUILEM?
a) MBUAKiCTb PyXy; 0) HArpiBaHHA; B) Yac; I') MipKyBaHHSI.

(1 6an) Yracnimok aBumia audysii:

a) KICEeHb i3 IOBITPsS IOTPAILJIsSE HAa AHO TNIMOOKOI BOJOMMMU;
0) BMEHIITYEThCA MOBMKUHA PelKU IIiJ dac il OXOJIOmKEeHHS;
B) TaHe JIim;

I) pigmHa 30MpaeThCcAd B Kparli.

(1 6an) Monerkyau pedyOBUHMU:

a) 3aBXKJIU IIepe0yBalOTh y CTAHI CIIOKOIO;

0) Oe3mmepepBHO Ta XAOTHUYHO PYyXalOThCH;

B) TiJIbKM BiJIIITOBXYIOTHCS OJHA BiJ OIHOI;

I) TiTbKU IPUTATYIOTHCS ONHA A0 OMHOI;

Jl) posTallloBaHi TakK, IO MiK HUMU HEMae ITPOMiKKiB.

(2 6aau) fAxa HepiBHICTH € iCTMHHOIO?
a) 520 cm > 52 mwm; B) 3300 r < 33 kr}
6) 2000 mxm > 20 mwm; r) 3 ¢ < 300 mc.

(2 6anu) Koprmyc MiKpOXBUJIBOBOI Iledui Mae (popMy IPSIMOKYTHOTO
mapaJjeJierrinneia, JOB:KMHA sKoro crtaHoBuThb 0,50 M, mmmpumHa —
300 MM, Bucora — 42 cm. AKumM € 00’eMm Kopmyca?

a) 0,063 m3; B) 6300 cm?;

6) 630 cm3; r) 6300 mMm3.



3aBAaHHA gna camonepesipku ao posginy 1

9. (3 6aau) Posriansre puc. 1 i 3an0BHITH TabGIUITIO.

dizuuna O IMina Mexi
Hazssa BeJUUYNHA, P —: HOJTiJIKI Ilokas | BumiproBanHA
Opuaany |[BUMipioBaHAa MIKAJIN |IPUIALy
Be/INYNHHI BEpPXHA | HIMKHA
IpUJIagOM opuanmgy

10. (3 0asnu) YcTaHOBITH BiANOBIAHICTH MiK KOKHUM cjoBoM (1—6)
peueHHs i QisuuHUM TOHATTAM (A—C).

Agrominiesuir (1) A Opuauna (isryHOI BeJIUUYUHU
apit (2) b PeuoBuna

macomo (3) B dismuyna BesmumHA

IBaAIATE (4) I diguune Tijgo

rpamiB (5) [l ®disuune aBuIle

girmyau (6). E PisuuyHM 3aKO0OH

€ YucsioBe 3HaueHHA (hiBMYHOI BEJIUUYUHU
11. (4 6anu) Busnaute niameTp APOTY, 300paskeHOro Ha puc. 2.

12. (4 6anu) OpHaKoBI OpycKu, OnMH i3 AKMX 300pasKeHO HA puc. 3,
CJi ymaKyBaTH B KOPOOKY 3aBBUIIKHK 2,5 CM, 3aBIOBXKKHK 14 cM i 3aB-
mupImKy 6 cMm. AKy makcumaivHy KiabKicTh OPDYCKiB MOKHA ITOKJIACTH
B I[J0 KOPOOKY, 1100 MOoXKHa OyJio ii miijibao 3akputu? Bucora Opycka —
0,8 cm, mupura — 1,2 cm.

Puc. 1

1] i
7

CM

Puc. 2

3gipme eawi 8i0nogidi Ha 3a80aHHA 3 HABEOCHUMU HANPUKIHUL
niopyynuka. Y 3ae0annax, axki 6u 6UKOHAJIU NPABULLHO, NOJIUimb
cymy 6anis i nodinims ii Ha 2. Odepixcane uucno gionosidamume
Pi6HI0O 6AWUX HABYALLHUX O00CAZHEHb.
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Po3pgin 1. METOAM MI3HAHHA NPUPOAN. OIBUKA AK MPUPOAHUYA HAYKA

TEMU PE®PEPATIB | NOBIAOMJIEHDL

—

VONOUVAWN

11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

TexmiuHi BuHaxXogu, IO 3MIHWJIM KUTTS JIOACTBA.

CyuacHa (pismxa AK JOKa3 MYAPOCTi HaIIMX IPegKiB.
IcTopisa cTBOpeHHs mepIINX eTaJIOHiB.

Axri erasonu mae YkpaiHa i Je BoHU 30epiraroTbCs.
EBouoriss BUMipioBaJIbHUX IIPHJIALiB.

SKi BoHM — HaiApiOHiIII 00’€KTHM B IIPUPOI.

CrapomaBHi OZMHUIII JOBKKWHU 1 Uacy.

Sk 3apomKyBajiocs BUEHHSA IIPO aTOMM.

Ilepmri cupobu Ta cyuacHi MeToaw BUMipIOBaHHS PO3MipiB
MOJIEKYJI.

IIlo MOXKyTH HAHOTEXHOJIOTiI.

Hupysia HaBKOJIO HAC.

SKi MeTeopuTH MOXKYTH 3arposKyBaTH iCHYBaHHIO JIIOJCTBA.
Mikpo-, MmaKpo- i MeracsiTwu.

10 mikaBuxX (haKTiB i3 KUTTA BUIATHUX YUYCHUX.

IcTopia omHOro BiAKPHUTTA.

Apximen — BeJIMKUI JaBHLOT'PEIIBKUI MaTeMaTHUK, (Pisuk,
iH)KeHep.

Apucroresib — BUIATHUN yUYeHUN JTaBHUHMH.

ocarueHHa i Tparexii itamificbkoro (isuxa Iamimeo Tamites.
Tenii ¢isuunoi Hayku XX CTOJITTA.

BHecoK yKpalHCBKUX YUEHMX Y PO3BUTOK CYYacCHOI TeXHIiKMH.
HaiinpectusxkHinia mikHapoAHa npeMmia 3 (isuku Ta ii Jlaypeartu.

TEMU EKCNEPUMEHTANIbHUX AOCNIAXKEHD

1.
2.

CoocrepeskeHHS Ta AOCTiAMKeHHs mporecy amdysii.
BuwmipioBanHA JIiHIAHUX PO3MipiB Tijg 3a JONOMOIOI0 PiBHUX IIPU-
Jamis.

BumiproBaHHA 1JI0IIIi ITOBEPXHi TijJ pidHMMU criocobaMmu.

TEMU HABYAJIbLHUX NMPOEKTIB

1

2.
3.
4
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Ilpuponaui ABuIla Ta IXHIA BOJMB Ha KUTTA i 340pPOB’S JIIOAUHU.
IITo Take aTom: Bif JaBHUHU OO0 CYYACHUX YSABJIEHb.

HMudysia B nmpuponi, TexHimi, mooOyTi.

EBoutonia BumipioBaabHUX IpuiaagiB. KoiKeH KPOK y 30iJIbITIEHHI
TOYHOCT1 BUMipIOBaHb — CXOAWHKAa B PO3BUTKY HAyKHU i T€XHIKWU.
BumipioBaHHA po3MipiB Tis (ZOBKHHH, BUCOTH, ILJIOIIi, 00’€MY)
pisHUMHU cmocoOaMU.



oPO3AIN 2

.: MEXAHIYHUN PYX

. .............. @ l’IaC_IMHa 1
H «[paMoniHinH1X piBHOMIpHUI
: ; B e .

pyx»' Rk B

i Bn yaBnAeTe, wo take
"""" TOUKa, a Ai3HaeTecA
Npo maTtepiasibHy TOUKY

II-I'I'&‘-".|-;III.IIIiIII|IIIE|‘ 1 |!|s

By moxeTe onuvcatn pyx Tina,
CMoCTepiraymn 3a HAM, a 3MOXeTe
po3KasaTu, K pyxanocs Tino,
po3rnagatoun rpadik noro pyxy

Bu 3HaeTe, Wo niTak 3anpaBnAlTb
nig Yac CTOAHKK, a fi3HaeTecs,

AK e MOXKHa 3pobuTn B NOBITPI,
nig Yac nNonboTy



_P<E| =1 \HIYHWRA PYX
E’%ﬁ
rnk.com.ua/

106649

. \ -
3rapanTe: BU cupguTe y BaroHi notAra M AMBUTECS Ha iHLUMWA NOTAr, AKUN
CTOiTb Ha CyCigHiA Konii. PanToM BaM 3[a€TbCA, L0 Ball NOTAr pyLIMB

i3 Micus, ag)ke 3a BIKHOM MoYanu NPONIMBATM BAroHW CyCiaHLOroO
notara. | TyT BU AMBUTECHL Y BiKHO HABMPOTU i... pO3yMi€Te, L0 Ball
noTAr, 5K i paHiwe, CToiTb 6ina nepoHy. A K6GM BiKkHa HaBNpoTU He Gyno,
3Mornm 6 BM 3’ICyBaT, UM Ball MNOTAT BiAnNpaBMBCA Big CTaHLIi?

1. o Take MexaHiYHuUM pyx?

Yce y cBiti nepebyBae B pyci (puc. 6.1):
MinbApAM PoOKiB, 1o icHye Bcecsir,
pyXaoThCA 30pi Ta TraJaKTUKW; 3eMJsd
obepraeTrhesi HaBKOJI0O COHILA, 31iliCHIOIOUN
oxmH 00epT 3a Pik; y KpamauHi Bogu 06e3s-
Jiu MiKpOOiB IMOCEKYHAU IIepPecyBalOThCSA
3 Micia Ha Micie.
Bynp-aki mexaHiuHi pyxu MamoThb
CHijbHI pucu:
1) yci mixna, wo pyxaomuves, 3MiHI0O-

MexaHiuHuii I0Mb CBOE NOJONCEHHS 8 NPOCMmOopi
" pyx — Ue 3MiHa B6I0HOCHO THWUX MiJ;
i3 YACOM MOJIOMKEHHS 2) 3mina nonoxceHHs min 6i00Yy-
Tifa abo YacTuH Tina 6A€MbCA 3 NJIUHOM HLACY.

. B NpOCTOpi BiAHOCHO -
iHLMX Tin. (&

Li
Ly

Puc. 6.1. Yce y cBiTi pyxa€TbcA: i BennMyesHi ranakTmky, i Tina, WO Hac OTOYYIOTb,
i MiKpocKoniyHi icToTn
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§ 6. MexaHiuHu pyx. BigHOCHICTb pyxy Ta cnoKowo

2. Konu Tino MoXXHa BBaXxaTu MaTtepiaNibHOIO TOYKOIO?

Ha mpakTuii gocaigmTy pyxX yciX TOYOK Tija JOCHUTL CKJIALHO,
Ta 4acTo B IIbOMY ¥ HeMae morpebu. Ommcyiouum pyxX Tija, pos3mipm
AKOro HabaraTo MeHIIi, HisK BigcraHi, AKi BOHO Jojae, Tijlo 3aMiHIO-
I0Th Ha @Qi3uyny modenv — mamepianvHy mouky. MarepiaibHa TOUKaA
He Mae po3mipis, a ii maca OopieHIoE maci daHozo miaa.

MatepianbHa Touka — Ue ¢i3MyHa Mogenb Tina, po3Mipamu AKOro
B YMOBax faHol 3afjladyi MOXKHa 3HexTyBaTMu.

Te came mino 6 ymosax 00Hiel 3adaui MoxcHA 68axcamu mamepi-
aJbHOK MOYKOI, 4 6 YMO8AX IHULOL — He MOMCHA.

VaBiTe cobi aBTOMOOiIE, axuii mpAmMye Tpacoio 3 Omecu mo Kuesa,
i meit camMmuii aBTOMOOiJIb, KOJM BiH HapKyeThCS HA aBTOCTOSHIILI.
VY meprromMy BUIIAAKY, AOCHiIMKYIOUM PYyX aBTOMOOLNIsA, HOro po3MipamMu
MOXKHa B3HexXTyBaTu. ToOTO MOXKHA
He BpaxOBYyBaTH, IO IIiJi 4ac Pyxy
aBTOMOOiIA HOr0 OKpEMi TOUKHU pyxa-
JINCS IIO-Pi3HOMY, aj»Ke BiICTaHb, IKY
momoJiaB aBTOMOOiIB, OyJsia HabaraTo
OiJbBIIIOI0 3a IOr0, CKasKiMo, MOBIKU-
HYy. ¥ OpPyroMy BUIIQAKYy HEXTyBaTHU
po3MipamMu aBTOMOOiJIA He MOKHA.

3eeprimb ysazy! Komu mu OynemMo BuU3HAUATHM KOOPAMHATH Tija
1 onmmcyBaTu MOro pyX, MU BBasKaTUMEMO TiJIO MaTepiaIbHOI TOYKOIO.

Hasepitb npuknagn, Konu
noanHy, 3emnto, oniseup,
[epeBO MOXHa BBakaTu
MaTepiasibHOK TOUKOIO,

a KON He MOXHa.

3. fIKi 06’€KTK YTBOPIOIOTL CUCTEMY Bigniky?

Kosmu Tinmo pyxaerbcs, HOT0 IOJOKEHHS B HPOCTOPI 3MiHIOETHCA.
Tino, 6i0HOCHO AK020 P0O32aA0AIOMb NOJLOHCEHHS PYX0M020 misa,
Ha3ueawmbs TiINOM Bigniky.
3a Tijso Bimmiky Mo)KHa B3ATU Oyab- [ fAKe TiNo, Ha Bally AyMKY,
sAKe TiJIo, oOpaBIIM HOro 3 MipKyBaHL | AOUINbHO B3ATK 3a TiNo
spyuHocTi. ITe Moxxe 6yTy AK ZmepeBo Ha | BiVliKy, Aocninxytoun
y86iuui, Tax i aBTOMOGLIB, 10 MumTh | BAL PYX Ha nepepsi?
noporomo. TinoMm BifmTiKy MOKyTb Gyrm | A 4ac MOAOPOXi?
i mnamera 3emisa, i Conie.

Ilicna Toro Ak Tino BiAmiky BuGpaHO, 3 HUM IIOB’ISYIOTH CMCTEMY KO-
opauvHat. Crucrema KOOpAMHAT 3aJa€ThCA 3a JOIOMOIOI0 OfHiel, 1BOX abo
TPhOX KOOPAMHATHUX OCEH; Y3I0BXK OCell BiIKJagaloTh BifcTaHi B obpa-
HOMY MacmiTabi, HanmpuKJa v Kijgomerpax abo merpax (puc. 6.2, 6.3).
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Po3pin 2. MEXAHIYHWI PYX. YacTtuHa 1

Yv, MA
[ ]
r)
iﬂ Z
! ! ! !
T T T T
-2 0 2 8 X, KM >
0O 920) A ) N
O zv 16 5 M

OpgHoBUMIpHa cuctemMa KoopguHat

BOBMMipHa cucTemMa KoopauHat
Puc. 6.2. lLlo6 BM3HAUUTU MONOMKEHHSA A P PA

niwoxona ” aBTOMOGINSA B NeBHUN MO- Puc. 6.3. lLlo6 BM3HAUNTK MONOMKEHHSA
MEHT Yacy Ha NPAMOAIHINHIA AinAHLI ¢yTbonicTa Ha Noni B NEBHWIA MOMEHT
Aopory, [OCUTb OfHIEl KooOpAVHATK: yacy, NOTpPiGHO 3HaTW ABi KOOPAUHATK:
Xn=—2 KM; Xa=8 KM x=60 m; y=20 ™

JOCNIAMEHHA

IIIo sHamobuThCA: JiHINKA.

IToB’s:kiTh i3 BamIimM CTOJIOM ABOBMMIpPHY CHCTEMY KOOPJAWHAT,
Y3ABIIN 3a II0YATOK KOOPAMHAT KYT CTOJIA, & 3& OCL KOOpAWHAT —
oro Kpai, 10 IPUIATAIOTH 0 IILOTO KyTa. BusHauTe KoopAUHATH

kJJ;BOX-TpI;OX OpegMeTiB Ha CTOJI.

3MiHa IOJOMKEeHHs Tija Big0yBaeThbCcA HE MHTTEBO, a IIPOTATOM
IIeBHOT'0 Yacy, TOMY IJIS AOCJi:KeHHsS MeXaHIdYHOro PyXy HeoOXigHuM
€ TaKkoXX NMpunag anA Bigniky yacy — 200uHHUK.

Tino Bigniky, Nos'A3aHa 3 HUM CUCTEMa KoopAWHAT i npwnag ana Biafaiky
4acy yTBOPIOIOTb CUCTEMY BiffliKy.

Y1 3HAETE BW, WO...

Bukopuctosytoun mobinbHUin gopatok «Kaptn Google», BU MoxeTe
AOCUTb TOYHO MOTPANUTU B MYHKT NPU3HAYEHHA: | Bawi KoopanHa-
TW, | KOOPAMHATK MYHKTY NPU3HaYeHHA OGyae BU3HAYEeHO 3 TOYHICTIO
4o 1-3 m. fAkwo * 3actocyBatn GPS-npuinmavi, Wo npauoTb Y pexnmi
RTK (Real-Time Kinematic positioning), TouHicTb 30inbwnTbca o 1 cm 3a
ropusoHTano. PaHiwe nNpo Taky TOYHICTb He MpiAnM HaBiTb daHTacTu.

L. Yn MOXXeMO MU pyxaTucsi 1 BoaHOYaC 3aiMLLIATUCS
HepyxoMumm?

Te, 110 TijO BiAJiKy BUOMPAIOTh AOBiJIBHO, O3HAYAE, III0 CMAH PYXY
i cman cnokow € 8i0HOCHUMU.
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§ 6. MexaHiuHui pyX. BigHOCHICTb pyxy Ta CMOKOI0

YuTatoun Ui pagku, BK, HaliMoBIpHille, cuante B Kraci 3a napToto abo
BAOMa 3a CTonioM. Ha3BiTb Tina, BiGHOCHO AKWX BW pyXa€Tecb, i Tina,
BIJHOCHO AKMX BU NepebyBaeTe y CTaHi CMOKOI0.

BinHocHiCTh pyXy Mae MOMK-
JUBICTH  «3YIMHUTH»  JiTak
y noJsboti. A 1mporo morpibeH
e OOWH JiTak, AKUHA Oyme pyxa-
TUCA IIOPAM i3 IepIuM, He BifcTaroum i He
o0raHAmYM MOro, — TaK JiTaku nmepedyBaTHMYTh Yy CTaHi
CIIOKOIO BifHOCHO oxuH oxHOro. Came Tak 3ampaBJIAIOTH JiTaKu
Iig Jac moJIbOTY.

A AK HACMPABAI?

JaBHborpeubkun yyeHun Knaediti [Tmonemeli CTBepAXYBaB, LUO
3emna HepyxomMo BUcUTb y npoctopi, a CoHue obepTaeTbcA
HaBKoNoO Hei. A oT yuyeHuin enoxu BigpoaxxeHHa Mukonat Konep-
HUK, HaBnaku, BBaxaB, WO Hepyxomum € COHUE, a pyxaeTbcsA
3emna. XTo 3 HUX OyB npaBuin? Yu, moxe, obmasa nommnannca?

Y, m . - .. )
MexaHiuHunii pyx — Le 3MiHa i3 Yacom

MOJIOXKEHHA Tina abo yYacTuH Tina
y NPOCTOPI BifHOCHO iHWMNX Tifn.

00:52

A0 IO Y . MaTepianbHa Touka (M.T) —)
ue disnyHa mogenb Tina, pos-
Mipamu AIKOro B yMOBax JaHol
3afayi MOXKHa 3HexTyBaTW.

Maca,, . = Maca Tina

|

O 1 M X, M

: | Cncrema Bigniky:

24+ TiNO BigNiKy;

I fee CMCTEMA KOOPAMHAT, NOB'A3aHa 3 HUM;
] - npunag AnAa Bigniky yacy.

Tino Bigniky — Tino,
BiQHOCHO AKOro po3rnAfalTb
MOJSIOMEHHA PYXOMOro Tina.
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Po3pin 2. MEXAHIYHWI PYX. YacTtuHa 1

KOHTPOJ1bHI 3ANMNTAHHA

1. JlatiTe o3HaueHHsa MexaHiuHoro pyxy. HasexmiTs mnpukganu.
2. IITo Take Tinmo Bimmiky? 3. fAK 3amarTb cuUCTEMY KOOpPAWHAT?
4. fIKi 00’eKTH YTBOPIOIOTH CUCTEMY BiAJdiky? 5. ¥V AKHUX BUIaAKaX
Tijo, IO PYXAETHCSA, MOYKHA PO3IJIALATHA SAK MAaTepiajbHy TOUYKY?
6. Ik Bu posyMmieTe BUpa3 «MeXaHIUHUN PyX € BiHOCHUM»?

BIMPABA N2 6

1. BusnauTe, BiAHOCHO AKHUX Tia
pOBIIIAAIOTE PYX Y TaKUX IIPHU-
KJagax: a) IIMaTOK IIiHOILJIacTy
HEPYyXOMO JIE:KUTHh Ha IIOBEPXHi
BOAM B piuri; 6) moB3 aBTOMOOiIL
«IIPOJIITAIOTh» IPUIOPOIKHI CTOBIIN;
B) COHIIE Cijlae Ha 3aXoi.

2. Posrnasbsre pucyHok. Um pyxa-
oThea Joau? HaBeniTe aprymenTu
Ha MiATBEpPAKEeHHS CBO€l IYMKMU.
Yu MoKHa 3HAWATHU Tijgo, BiZHOCHO
KO0 JIIOAU He PyXarThCAd?

3. Ilix gac Ilepmoi cBiTOBOL BiliHM CTaBCA TaKWil BUNAJOK. IlinHAB-
IIICh Ha BUCOTY 2 KM, IIiJOT JiTaka mobauwB OiJis CBOro OOJUYYUS
AKYChb «KOMaxy» Ta cIiiimMaB ii. AJje «KoMmaxa» BUABUJIACH KYJIEIO
3 pymauni. Yomy mijoT 3Mir cmiiMatu KyJao?

4. Yu MokHa BBasKaTU KOCMIUHMH Kopabesb MaTepiaJbHOIO TOY-
KOO, KOJIU BiH: a) 3milicHIoe mepesitT 3emyss — Mapc? 0) BUKOHYE
rmocajaky Ha 1moBepxHI0 Mapca?

5. Koopaunatu pepeBa, KaMeHs Ta CBiTIIogopa, PO3TAIIOBAHUX
Ha y30iuui mpAMOJiHIiHOI iIAHKM IOPOTH, BiAIOBiZHO TaKi:
x;=—1 KM; x,=2 KM; X,=3,9 KM. HakpecsIiTs KOOpAMHATHY BiCh,
IMO3HAUTe Ha Hilf IIOYaTOK KOOPAUWHAT i MOJIOXKEHHA 3a3HAYEHUX TiJl.
Busnaure BigcTami mixk Timamu.

N

KniouoBi TepmiHn

Mexaniunuit pyx « Tino Bigmiky ¢ Cucrema KoopaumHaTt « Cucrema
Bigniky + MarepianbHa ToukKa * BimHOCHICTH pPyxy
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S7. TPA€KTOPI$I. PYXY. WISIX. NEPEMILWEHHS

Y 6e3xMapHy noroay BUCOKO B HeGi MOXKHA nobayutu G6inun cnip, SKun
3a/IMLLAE NiTaK Nig, Yyac CBOro pyxy. 3a LUM CNigoM MOXKHA Ai3HaTUCA Npo
TPAEKTOPIt0 pyXy NiTaka. A L0 Take TpaekTopia pyxy? Bianosiab Ha ue,
A TaKoX Ha 6araTto iHWuX 3anuTaHb BU 3HanaeTte B LbOMy naparpadi.

1. Yn 6a4YMMO MM TPAEKTOPIlO pyxy?

BigpmiTe oxaiBens i apkym. He BigpuBaroum
OJIiBIIS BiA mamepy, HAIUIIITHL OyAb-sIKE€ CJIOBO
(puc. 7.1). A Temep «HANMIIiITHL» OJIiBIEM Te
caMe cJioBO B moBiTpi. Jlimia, mjo ii omwmcas
KiHUMK OJIiBIA, 30iraeTbcad 3 mMPaAEKMOpPie0
Puc. 7.1. Ha nanepi itozo pyxy, TOOTO 3 JiHi€I0, Yy KOMKHIN TouIi

KiHeLb oniBLA 3anvlIa€  gxroi MOCJIiZOBHO HOOYBaB KiHUMK OJIiBILA.
NiHilo, MO AKIN pyxaBca

TpaekTopia pyxy — Ue yABHa NiHiA, AKY OMNUCYE B MPOCTOPi TOYKQ,
WO PYXa€ETbCA.

3azBuyaii Mu He 0aUMMO TPAEKTOPil pPyxy TiJj, mpoTe iHoAi ciimw,
AKi 3aJIMIIIAIOTH TiJja IIif Jac pyxy, MOYKHA BBayKaTU TPAEKTOPi€Io.

fIK BU BBaXa€Te, TPAEKTOPIT pyxy
AKMX TiN MOXKHa BigHOBUTW 3a CJli-
Jammn? Y AKnx BMMNagKax TPaEKTOpIto
PyXy «3aroTOBMOIOTb» 3a3ganerigb?

dopma TpaekTopii Moxke OyTu pisHOIO: IpsaMa, KOJIO, Ayra, JaMaHa
TOIIO. 3a (OopMoI0 MmpPackmopii pyx min nodiasioms HA NPAMOJIHITHUL
i kpueoninitinuil (puc. 7.2).
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Po3pin 2. MEXAHIYHWI PYX. YacTtuHa 1

Puc. 7.2. Pyx notdra Ha cTaHUii MeTpo (a) — npuKnag MNpAMONIHIMHOIO PyXy; pyX
KabiHKn ornsgoBoro koneca (6) i pyx ronganku (8) — npuknagy KPUBOMIHIMHOIO pyxy

2. YuM wnax Biapi3HAETLCA Bip nepeMiweHHA?

ITocTaBTe B 30muTi ABI TOuKm — A i B — Ta 3’egHaiiTe iX KPUBOIO
airiero. 11106 3HAWTHM MIIAX, AKUHA TOAOJAB KiHEIb OJIiBIA PUCYIOUH
JiHiI0, HeOOXiTHO BUMIpATH IOBXKUHY IIi€l JiHii, TOOTO 3HAUTH IOB-
JKUHY TpaekTopii (puc. 7.3.).

Wnax — ue ¢iznyHa BenuuMHa, AKa OOPIBHIOE AOBXWHI TPAEKTOPIT.

[Ilnax mosHauaTh CUMBOJIOM [.

Odunuys wasxy 6 CI — metp: [I]=m.

BukopucToByOTh TaKOX YacCTHUHHI .....\.....m--m-"z‘;““‘é“"‘é“'7
Ta KpaTHi OAWHHUIL HILIAXY, HaAIIPUKJIALI 0123
Minimemp (MM), canmumemp (cMm), KiJgo-

1
a%
memp (Km). A%B
3BepHeMoOCs 10 puc. 7.3 i 3’emHaeMo TOY- aHd S

: S e TlepeMiie
Ku A i B Bizmpiskom 3i crpinkoro. Orpuma-
€MO HANPAMJCHUL 8i0pi30K, AKUN TOKaKe,
Y AKOMY HANPAMKY Ta Ha AKy eidcmaHb Puc. 7.3. lUnax Ta nepemi-
nepemicmueécs KiHelb OJIiBILA. LeHHA KiHYMKa oniBuA

\\|\\\\\\\\I\\u.||u,,,/l
W 2

J\l\““s‘“ 9

HanpamneHun Bigpi3oK, AKNA 3'€AHYE noYyaTKOBe Ta KiHLEBE MONIOKEHHA
Tina, Ha3MBalTb NepeMmileHHAM.

IlepemitneEHA MO3HAYAIOTH CUMBOJIOM S .
Crpinka Haj cuMBOJOM (hiBWUHOI BeJIWUYUHU TOKAa3ye, 1[0 nepemi-
WEeHHA — Ue 6eKMOpPHA (Pi3uiuHa BeaUdUHA”.

*  @i3uuHi BeJIUYNHU, AKi MAIOTh 3HAUEHHSA Ta HAIIPSAMOK, HA3UBAIOTh 6eKMOPHU-
MU, a Ti, IKi MalOTh TiJIbKY 3HAUEHHS, HA3UBAIOTh CKAJLAPHUMU.
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§ 7. TpaekTopia pyxy. LUnax. MNepemiweHHA

IIlo6 mpaBuUJIBHO 3ajaTu MepeMillleHHs, HeoOXiJHO BKasaTu He
TiIBKY HMOT0 3HAUeHHA (MOAYJb), aje I HAIIPAMOK.

Mopyns mepeMinienHsa, TOOTO BifcTaHb, Ha AKY IIEPEMiCTHJIOCS TiJo
B IIEBHOMY HANPSIMKY, TaAKOK IO3HAYAIOTH CUMBOJIOM S, ajie 6e3 CTPiIKu.

Odunuys nepemiujenns 6 CI — metp: [s]=m.

/PO3FJ'IFIHbTe puc. 74 Ta 3'acynte:
+ Y AKOMY BMUMAAKY WAAX i MOAY/b NepeMilleHHA BUABNAITbCA PIBHUMU;
+ KOSIN NepemillleHHA OOPIBHIOE HYNIO;
« KOMW WAAX 6inbwnii 3a MOAyNb NepPeMilLeHHs.
HagepgiTb BnacHi cxoxi npuknagn. Ym 3amoxeTe BN HaBeCTW NpuKag,

KON MoZy/b NMepemilleHHA € GiNblnM 3a WAAX, AKUA NOAONANo Tino? J
a I 0 l oc 8
-~ -7 N
’ S 4 \
1 S\ L=~ , h -z
\ \ 7 \\ 1 S = O l - =
Se o |} = ) . . "
/l ’S' A ‘-,_ \ - S
S R
—- /
Tpaexmopia pyxy — Tpaexmopia pyxy — Tpaecxmopia pyxy —
kpuea ainis (I>8) 3aMKHEHA JAiHis npama ainisa (I=s)
(l#0, s=0)

Puc. 7.4. TlopiBHAHHA wnaxy I i mogyna nepemilleHHA s Tina

A AK HACMPABAI?

Y noBilOMMIeHHI NPO pyXx MONeKyn fAiBYUMHKa CTBepAXKyBasna:
«lWnax, AKM 3a NeBHUN YaC AONA€E MONEKYNa KUCHIO, Y KinbKa pa-
3iB GiNbLIMIA 3a WNAX, AKAA 32 TOWN CaMUIn Yac AONaE aBTOMODib,
pyxalouncb WBUAKICHOI Tpaco. A OT nepemilleHHA MOneKynu,
HaBMaku, byae MeHWUM Y KinbkKa TMCAY pasiB». Yn norogntecs Bu
3 TBEpAXEHHAM [iBYMHKN, YN BOHA WOCb HannyTana?

3. YoMy MexaHIiYHUN pyX € BiAHOCHUM?

Dopma mpaexmopii pyxy, WaLx i nepemiuleHHs mina 3anexcams 8i0
moezo, 8i0HOCHO AKOI cucmemu 6i0NiKY po3zasdarombs pyx. Posriaabre
puc. 7.5. ¥ xjomuuka, AKUU ife B aBTOOycCi, ymajo 3 pPykK dAO0JYKO.

g miBUMHKU IIOPYyY MPAEKMOpPia pyxy AOAYKA — KOPOMKUU
gidpisox. TyT cucteMa BifJIiKy moB’si3aHa i3 caJloHOM aBTOOYyCa.
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Po3pin 2. MEXAHIYHWI PYX. YacTtuHa 1

Puc. 7.5. TpaekTopia pyxy abnyka gna nacaxupis
aBTOoOyca — KOpPOTKMI Bigpi3ok (Ha cxemi —
NiHia 1), pna nognHn Ha y36iudi goporn — Kpusa
(Ha cxemi — niiHia 2)

Hnsa mopuHM, 10 CTOITH HA y306iuui moporu, mpaexkmopis pyxy
A0ayka — Kpuea, aJyKe BeChb Uac, IMIOKU A0JIYKO I1aJajio, BOHO «IXaJio»
3 aBTOOycoM. CucTemMa BiJJIiKy TYT IIOB’sI3aHa 3 OOPOTOIO.

OOCTILKEHHA

IITo 3HamOOUTHCS: apKYIIl; OJIiBEIlb.

Haxkpecaite yropi apxkyima Bigpi3ok.
IIpoBemiTs y3m0B:K HaKpeCJIEHOro BiapiskKa
KinbKa pasiB BimpaBo — BJaiBo. Temep, He Ie-
pepuBalouYM pPyXy BIPaBO — BJIIBO Ta He
BiZpuBaOUYM OJIiBIA, IIOBIJIBHO IIEPECYBaMTe
apKyIll yropy, IepIeHAuKYJIAPHO I0 PYXY
oxmiBIA. 3icTaBTE TPAEKTOPil pPyxy, ILIAX
i mepemimienHsa rpudesas BiJHOCHO CToJia
Ta BiIJHOCHO apKyIma.

T

NniABUBAEMO MNIACYMKN

ote[lepemilieHHa — HanpAMIeHU
© | BIiApI30OK, AKWUIA 3'€QHYE NoYaTKoOBE
Ta KiHLEBE MOJIOXKEHHS Tina.
§ — nepemiwerHs, [s]=m;

Lnax — ¢isnuHa Be-
NNYKMHa, AKa JOpPIBHIOE
JOBXWUHI TPAEKTOPII.

I — wnax, [l]=m

s — mMoayNb nepemilleHHs

¢ TpaekTopia pyxy — yABHa NiHiA, AKY ONMCYe
B MPOCTOPi TOUKA, WO PYyXaETbCA.
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§ 7. TpaekTopia pyxy. LUnax. MNepemiweHHA

1. IlaiiTe o3HAUeHHA TPaeKTOpii pyxy. 2. CxapaKkTepusyuTe IILIAX
i mepemimnenHa Ak (isuuHi BeamuumHu. 3. YoMy, 3HAIOUM TiJb-
KM IILJIAX 1 TOYaTOK pyXy Tijla, He MOKHA BUSHAUUTHU KiHIIEBe
noJiosKeHHA Tija? 4. Um 3ajieskaThb TPAEKTOpPis pyxy Tija, IMJISX
i mepemimensa Big BuOopy cucremu Bigniky? HaBenmiTs mpukJamgm.

1. @yr6omaict npobir 3a matu 10 kM. 10 KM — IIe MIAX YU MOZAYJIb
nepeminienua? JAKuM mMoke OyTu MiHiMaJsibHE IepeMilleHHs (QyT-
Oosicta 3a matu?

2, lenmikonTep migHiMaeTbcA Bropy (OuB. pucy- A B,

HOK). 300pasiTh TpaeKkTopilo pyxy Touok A i B: ¢

a) BigHOCHO miJjioTa; 6) BiZHOCHO 3eM.Ii.

3. ITacaskup HmpOMIIIOB BAaroHOM IOTATa BiCTaHb

7,5 M. 3a 1el yac BaroH mpoixaB Bigcranb 400 m.

SAKui MIIAX IoZ0JIaB Macaskup BiSHOCHO IIOTATra Ta BiJHOCHO 3€MUIi,
SAKINO pyXaBcd: a) B HAIIPAMKY PyXy HOTAra; 0) Y IPOTHJIEIKHOMY
HAIIPAMKY?

4. MoTOIMKJIICT, PYyXalUUCh apeHOI IIUPKY, IPOIKIKAE KOJIO
pazmiyca 13 m 3a 8 c. BusHauTe maax i MOAyJb NepeMillleHHs
MOTOITUKJIicTa: a) 3a 4 ¢ pyxy; 0) 3a 8 ¢ pyxy.

5. CrkopucraBmuchk MoOismbHEUM pomaTtkoMm «Kaptu Google», mo6y-
IyHTe TPaeKTOpilo BaIllOro PyXy BiA AOMY M0 MIKOJU IJA IBOX
BUIIaAKiB: 1) Bu mepecyBaeTrecdA IimiKu; 2) BU imeTe aBTOMOOijIeM.
HisHaiiTecsa, AKUN IIJIAX BU J0JIAETE, TIOPiBHANTE IlepeMillleHHA.

Y 3HAETE BW, LWO...

TpaeKkTopii pyxy pi3HMX YaCTVH Tina NOAUHN Nig Yac xoabbu € He-
WMOBIPHO pPi3HOMaHITHUMW. Lle 3ymOBneHO NPAMOXOAIHHAM Jto-
OVIHN Ta HeoOXxigHicTio goTpumyBatnuca 6anaHcy. BuBueHHA Takmx

pyXxiB € CKNafHMM HayKOBUM 3aBfaHHAM, AKke 6yno BUpileHo 3a
AOMOMOroio cynepkomn’iotepis. [MpakTUYHUM HACNiQKOM CTano CTBOPEHHA

noguHonogibHux poboris.

KniouoBi TepmiHun
Tpaekropia pyxy * Hlaax < Ilepemimienna ¢ BigHocHicTb pyxy
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§ 8. PIBHOMIPHUM PYX.
WBUAKICTL PYXY

Mip, yac penoprtaxiB 3 aBTOMOGINLHMX NMepPeroHiB, y NPOrHo3ax Noroau
MOXXHA, Hanpuknaa, no4vytu: «lUBuakictb aBTOMOGINsA nepep, diHiwem
cardHyna 250 KinoMeTpiB 3a roguHy»; «LBnpgkictb BiTpy 25 MeTpiB 3a
ceKyHay». Lo ue o3Hayae? Sk NOPiBHATU Ui LLIBUAKOCTI?

1. SIKMn pyX € piBHOMipHUM?

Konu Bm uyere, mo mBuUAKiCTh pyxy aBToMobins 20 merpiB 3a
CEeKYHJY, TO PO3yMieTe: IIIOCEKYHAM aBTOMOOiIb mosae Biactadnb 20 M.

MomipkyliTe, AKy BiicTaHb NMOAONAE Lel aBTOMObINb 3a 10 ceKyHS;
3a niB cekyHau; 3a 0,1 cekyHAam.

Hanesno, Bu Bigmosinu, mio 3a 10 ¢ — 200 M, 3a miB ceKyHau —
10 m, 3a 0,1 ¢ — 2 ™. I me mificHO Tak, AKIIO BBasKaTHu, IO 3a OyAb-AKi
(magi abo BesimKi) pi6Hi inmepsaau wacy aBTOMOOLNIE N0Ja€ ONHAKOBUM
niax. TobTo AKINO pyX aBTOMOOLJIA € PiBHOMIpHUM.

PiBHOMipHMI pyXx — Lie MexaHiuHWIi pyX, Nif Yac AKOro 3a 6yab-AKi PiBHI
iHTepBanu 4acy Tifo JONAa€E OAHAKOBUI LUASAX.

3BepHiITH yBary Ha cJoBa «O0yIb-aKi
piBHi iHTepBaJsu yacy». IHKosu Tijo pyxa-
€ThbCA HEePiBHOMIPpHO, ajie MOKHa mibpaTtu
Taki piBHiI iHTepBaam Yacy, 3a AKi BOHO
JoJia€ OOMHAKOBY Bizcranb. Hampukianm, 3a
KokHiI 30 ¢ miaaBelpb IIPOIJIMBAE JOPiKKY

Ge3cyMHiBHO,

BW 3HaeTe 6e3niy
npuKnagis,

CXOXUX Ha

HaBeAeHW nopsaa.
3rapanTe ix. HeBenunuka

B Oaceifni (25 M), IpoTe He MOXXHa CTBep- niKasKa: roiaanka,
JIKyBaTH, IO BiH PyXaeTbCs PiBHOMIipHO, rpa B M'AY, MOZOPOX.

00 mig yac poO3BOPOTY BiH CHOBiJILHIOE PYX. J
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§ 8. PiBHomipHuI pyx. LUBKAKICTb pyxy

2. SIKMM pyX € piBHOMipHUM NPAMONIHINHUM?

SAKI10 aBTOMO0iIIHF PiBHOMIPHO PyXaeThCsa MPAMOJIIHIAHOIO TiISHKOIO
JIOPOT'H, TO 3a PiBHI iHTepBaJiM Yacy BiH 3HiMCHIOE OTHAKOBI Ilepemi-
IIeHHs, TOOTO Jojiac ONHAKOBUM IJIAX i He 3MiHIOE HAIPAMKY CBOT'O
pyxy (puc. 8.1). Takuii pyX HA3WUBAIOTH PIBHOMIPDHUM NPAMOJIHIUHUM.

PiBHOMipHMI NPAMONIHIMHUA PYX — LUe MeXaHIYHUA pyX, Nif Yac AKOro
3a 6yab-AKi piBHi iHTEPBanNM Yacy TiNO 3AINCHIOE OQHAKOBI NepeMmiLleHHs.

PiBHoMipHUN HpaAMOJiHIMHUNA pPyX — HAUIIPOCTIIINN BUI PYXY,
AKUH y peaJbHOMY JKUTTi 3yCTpPivaeThesa AOCUTH piako. Ilpmkjaamamum
TaKOr0 PyXy MOKYTh OyTH PyX aBTOMOOLJIA HA MPAMOJIHIAHIA mixsHIT
moporu (0e3 posroHy Ta raJbMyBaHHS), pyX KombaiiHa Iig Jac »KHUB.

NOCNIAXKEHHA

IIlo BHamoOuThCA: mWpo3opa NJAAINIKA TI'yCTOL
PiguHM A8 MUTTSA HOCYAY; JiHIMKa; CeKyHIOMIp.
IlepeBepHiTHL NAAMIKY AOrOpPM AHOM 1 Hasaf
Ta CIOCTepiraiiTe 3a PyXoM OAHiel 3 OyILOAIIIOK
MoBiTpA. 3HaAWAITL mBUAKICTE i1 pyxy. Uwm 3aie-
JKUTh MIBUIKICTh pyXy OyabOaIrku Bijg ii posmipis?

\

3. SIK BUMIipATKU WIBUAKICTL PiBHOMiIPHOro pyxy?

LWBupakicTb piBHOMipHOro pyxy (v) — ue ¢i3nyHa BenMUUHa, WO JopiB-
HIOE BIOHOWEHHIO WnAxy [, AKNA nogonano Tino, Jo iHTepBany 4acy t,
NPOTArOM AKOro Len wnax 6yno nogonaHo:

Puc. 8.1. ABTOMObGinb, AKUIN pyXaeTbCA PiIBHOMIPHO NPAMONIHIAHO, 3a 6yab-AKi piBHI
iHTepBanM 4vacy 3[iMICHIOE OHAKOBI NepemileHHsA
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Po3pin 2. MEXAHIYHWI PYX. YacTtuHa 1

3eeprimb yeazy! Y pasi piBHOMIpHOrO NPAMOJIIHIHOTO PyXy MO-
IyJIb IIepeMillleHHsA MOpPiBHIOE NLIAXY (§=1[1), TOMy IIBUAKICTHL PyXy

s l
MOJKHA BU3HAUUTU 3a OyAb-IKOI0 3 (opMysI: U=— abo v =—.
t t
Opunuuna maaxy B CI — merp, oguHHUILA Yacy — CeKyHaa, TOMY
M
odunuys weudxocmi pyxy 6 CI — meTp 3a cekyHay: [v]=—.
c

1 m/c OopieHnioe weudxocmi maxozo DPi6HOMIpPHO20 pYyxy, nid uac
AK020 miao 3a 1 ¢ donae waax 1 m.

3HaueHHA MIBUAKOCTI PyXy MOKe OyTH HOJaHO B PiBHUX OAUHUITAX.
Ilnss mOpiBHAHHSA IIBUAKOCTeHl HEOOXiTHO HMIBUAKICTH PyXy, HaJaHy
B OJHUX OJWHUIAX, HABUUTHUCSA IIOJJaBaTH B iHMIUX OAMHUIAX. K Iie
3pooutu? HaBememo mpukJjamn.

[IIBuakicTs pyxy aBroMobinsa — 36 km/rox. o6 momatu ii B MeTpax
3a CeKyHay, sramaemo, 1o 1 rom = 3600 ¢, a 1 km = 1000 m. Togmi:

KM 36 km 36-1000 m M

36 = = =10 —.
Tox 1 rog 3600 c ¢

KocmiuHa pakeTa Muntb 3i WBMAKICTIO 8 KinomeTpiB 3a cekyHay. PaBank
nos3e 3i WeMAKicTio 18 caHTUMeTpiB 3a xBUIWHY. [Togante B meTpax 3a
CeKyHAy WBWUAKOCTI PyXiB pakeTu Ta paBauka. Y CKinbKu pasiB Bigpi3-
HAKTbCA Ui WBUAKOCTI?

Hartickmagginie mozaBaTw B iHININX OSWHUILIX

/ " 3 6\ MIBUIKICTh PyXYy, HaJlaHy B MeTpax 3a CEKyHIY,
aJjie TOCJiJOBHICTH [Hili 3a/UMIAETHCA TIi€I0 ca-

15 — = 54— moto. IIlo6 mBUAKiCTL PyxXy, HOZAHY B MeTpax
¢ 3a CEeKyHAy, IIoJlaTu B KijgoMeTpax 3a TOAUHY

3 6/ (i HaBnaKM), MOKHA CKOPUCTATUCS IIPOIIOHOBA-

HOIO CXEeMOIO.

Ilpunadom Onst 8UMIPIOBAHHSA WEUOKOCTMI PYXYy € CNijoMeTp.

/Cnip,omeTp, NOJAHUN Ha PUCYHKY, Ma€ ABI
WwKanu. [isHanTtecs, B AKUX OAUHULAX iX S E
nporpaayiioBaHo. fka 3 OAVHWLb LBKL- \60 80 /"’
KOCTi € AnA Bac 3pyuHiwoto? Yn Gaumnm \ 40 MPH 100 /
BM CifOMEeTp, LKany AKOro MporpaayiioBaHo \20 gt | 120 120%
B MeTpax 3a cekyHay (m/c)? MomipKyiTe, yomy o km" h
HaBiTb A0 UMdpPOBOro cnigomeTpa o60B'A3KOBO [
JofatoTb WKany 3i CTpinKkoto.

~
w
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§ 8. PiBHomipHuI pyx. LUBKAKICTb pyxy

Illsudxicmv pyxy — 6eKmopHa Ge-
JUYUHQ: BOHA Ma€ He JIMIlle 3HAYEHHH,
a 1 Hampamok. Ha pumcyHKax Hamps-
MOK IIBMAKOCTI PyXy Tijia O3HA4YalOTh
CTPiJIKOI0. SIKIIO TiJIO pyXaeThbCs PiB-
HOMIpHO IIPAMOJIIHINTHO, TO 3HAUYEHHA
Ta HANPAMOK IIIBUAKOCTI PyXy 3aJiu-
mamThbcsa HesMiHHUMU (OuB. puc. 8.1).
SKIIo TijIo pyXaeThCcsi KPUBOJIIHINHOIO
TPAaEKTOPi€I0, TO 3HAUEHHS IITBUIKOCTIL
PyXy MOKe 3aJuIlaTUCA HEe3MiHHUM,

a HAIIPSIMOK PYyXY BeCh Yac 3MiHIOETHCS
(puc. 8.2).

Puc. 8.2. Mig yac KpnBONIiHINHOro
PyXy HanpAMOK LIBUAKOCTI PyXy
BeCb YacC 3MIHIOETbCA

MepeHeciTb y 30WUT TPAEKTOPIO PyXy M'A-
ya. o3HauTe HanNpAMOK LWBMAKOCTI PyxXy
M'AYa B AEKiNbKOX TOUKax TPaeKTopIl. Y AKin
TOUli 3HAYeHHA WBUAKOCTI byae Hanbinb-
WMM? HAMEHLWKM?

Hanpsamox i 3HaueHHa ueudxocmi
pyxy 3anexcamsv 8i0 mozo, 8i0HOCHO
AK020 miaa po3zasdarmsv pyx.

VYaBiTh, [0 BU CHUINUTE y BaroHi
noTAra, AKUM NOpAMYye Ha 3axin
(nuB. puc. 8.3). IloTar npoixkaxae OB3
CTAHIIiI0 31 IIBUIKICTIO Uy, = 5 M/C.
Y mneit vac iHIIKUN macaXup ine Ba-
TOHOM 3i mBHAKiCTIO Uy ,.= 0,5 m/c,
pyXamwuymuch IPOTU PYXy IOTATA.

A uu omHaKoOBOIO Oynae INMBUIKICTH
PyXy macaKupa JIJIs Bac 1 I Jironei,

Puc. 8.3. HanpAMOK i 3HauyeHHsA
LWIBNAKOCTI pyXy 3anexaTb Bif
TOro, Ae nepebyBae cnocTepiray

SKi cToATH Ha mepoHi? 3BicHO, Hi! lJ1g Bac macasKup pyXaeTbCcs Ha CXif
3i mBuakicrio 0,5 M/c, a OJs Jiojell Ha MePOHiI BiH pasoM i3 mOTATOM
pyxaeTbcA Ha 3axing 3i mBuakicrtio 4,5 m/c.

Y 3HAETE BW, LWO...

AKLWO BUN pyxaeTeca Bif AxKepena 3BYKY 3i WBMAKICTIO, AKa Ginblua
3a 343 m/c, TO He uyTMMeTe 3BYKY Bif Uboro axkepena. LLsnakictb
nowmnpeHHnA 3ByKy B NOBITPi (3a Temnepatypu 20 °C) — 343 m/c,

TOX 3BYK BaC He [OXeHe.
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Po3pin 2. MEXAHIYHWI PYX. YacTtuHa 1

L. SIK BU3HAUYUTU WINAX i Yac pyxy Tina?

Axrmro BigoMi MIBUAKICTD i yac pyxy Tija, To MOMKHA 3HAH-
TH ILJIAX, AKUH moxoJajo Tijo. [as mboro Tpeba IMBUAKICTH A
PyXy IOMHOMKHUTH Ha dac: [=vt. :

. . . . . l

koo Bigomi muIAxX i IMBUAKICTE PyXy Tija, MOMKHA  p=—

3HaliTU 4ac #oro pyxy. Iaa mboro Tpeba IMAAX IMOAIIUTH : ¢
. l \4

Ha IIBUIAKICTH PyXy: I =—. l

v t=—

g 3pyYHOCTI MOXKHA CKOPHCTATHCA <«UapiBHUM TPUKYT- v

HUKOM» (puc. 8.4).

Puc. 8.4. 3akpuBLIM NanbLeM CMMBOJI LWYKAHOI BENMUYMHU (MO3HAUYEHHA LUIAXY, Yacy
abo WBNAKOCTI pyxy), oTpMMaEmMo popmyny Ana ii BU3HAUEHHA

( ) ( 2
PiBHOMipHUI WBuaKicTb piBHOMipHOro pyxy —
pyx — MexaHiu- disnyHa BennMumMHa, WO JOPiBHIOE
HUIM pyX, Nig Yac BIAHOLLEHHIO LWAAXY, AKNA MNOAOoNano
AKOro 3a 6yab-AKi TiNo, 4o iHTepBany vacy, NpoTArom
piBHi iHTepBanu vacy AKOro Len Wwnsax 6ys nofonaHuii:
TiNO OONAa€E OAHAKOBUIN LUMAX. .

v Tig yac piBHOMIpHOTO pPyxy Wsuakicte | < v:i
TpaeKTopiA MOoXe ByTn AKOI PyXy y
3aBrofiHO; 3Ha4YeHHA LWBKAKO-
CTi pyXy He 3MIHIOETbCA.

( N\
PiBHOMipHUI npAamoniHinHMIA :
pyx — MeXaHiYHUIM pyXx, Nig yac E
AKOro 3a 6yfb-AKi piBHi iHTepBa- E
NN Yacy Tino 3AiMCHIOE OQHaKoBe
nepemilleHHs. 5
v Nip Yac piBHOMIPHOro NpAMO- v

NiHINHOTrO pyXy TpaekTopia — :

NPAMAa; 3HAYEHHA LWBUAKOCTI

PyXy He 3MiHIOETbCA.
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§ 8. PiBHomipHuI pyx. LUBKAKICTb pyxy

1. fdkuii pyx HasWBaIOTh PiBHOMIipHUM? PiBHOMipHUM ITPSMOJIiHi-
Hum? Hasexits mpuriaagu. 2. Ak 3HAWUTH MIBUAKICTH PiBHOMIp-
Horo pyxy? 3. HasBiTk ogmuHIIi mBuAKOCTi pyxy. 4. Caigomerpu
aBTOMOOLJIIB IporpaayioBaHi B Kijlomerpax 3a roguay. K Ifo
IMBUAKICTH ITOAATH B MeTpax 3a CeKyHay? 5. SIK BU3HAUUTHU MIIAX,
AKITO Bimomi mBuAKicTh i wac pyxy Tinma? 6. K BusHauuT; dac
PyXy Tijla, AKIIO BioMi IIJIAX i IMIBUAKICTH pyxy Tijma?

1. Crajo aHTHJION pPyXaeThbCA 31 MIBUIKICTIO 180 ¢ ,x.
36 KM/rom. KU IIIAX IOJOJAE CTALO 38  soverrrrrtisdots
5 xB? 99 M

2. Bparkalouu pyx IJaBIiB pPIBHOMipHUM <

(IuB. PUCYHOK), BHU3HAUTE IMBUIKICTH PYXY s.o‘. 220 c
KOJKHOT'O 3 HUX.
3. Busnaure, aka mBHAKICTh pyxy Oinbira: 16 m/c um 54 KM/Tog.
4. TlogatiTe B MeTpax 3a cekyunay: 18 km/rom; 108 xm/xB; 72 cM/XB.
5. IlomatiTe B Kimomerpax 3a rogmuHy: 2 m/c; 30 Km/xB; 20 cm/c.
6. OnuHUIA NOBKUHU CE8iMJ06ULl piK NOPiBHIOE BifCTaHi, AKY H0Jae
cBiTI0 ¥ BakyyMmi 3a pik. IlomafiTe 110 BificTaHb y KijJIoMeTpax, BBa-
JKaiouu, M0 IIBUAKICTH IMOIIMpPeHHA cBiTia y Bakyymi 300000 xkm/c.
7. IligroryiiTe mpe3eHTAIil0 IPO MIBUAKICTE PyXy B KWUBil IPUPOAL
a00 PO IIBUAKICTh PYyXy CYUYaCHMX TPAHCIOPTHUX 3aco0iB.

Y

BnamryiiTe 3 aApy3saMH «aBTOMOOiJIBHI
neperoum». Iasg 1mporo g0 KOYKHOrO irpari-
KOBOTO AaBTOMOOiJIA IIPUB’SAXKITH HUTKY.
Hpyruit KiHenb HUTKM 3aKpilliTh Ha OJIiBIIi.
PyxaiiTe aBTOMO0ii, oOepTaroun oJiBIfi. XTO
HaAWMBHUAINIE Tpoiae Tpacy? Koo € ImBui-
KicTh pyxy Ko:kHOro aBToMoOina? Ilomaiire
pe3yJbTaTu y BUIVIAAI TAabJUIli 3MaraHb.

KniouoBi TepmiHn
PiBHomipHUi#t pyx °+ PiBHOMipHU# npamoninitinuit pyx < IIBua-
KicTb pyxy °* Cmoizmomerp ° BimHOoCHiCTH HNIBUIKOCTI PyXy
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S 9. YHUMOCSH PO3B’SAI3YBATU 3AAAHI

MoXxnuBo, Bu 34UBYETECD, aNl€ B NOBCAKAEHHOMY XXUTTi BU BXKe 3yCTpiqanuc;|

3 ¢i3M4yHMMM 3agayvamm i HasiTb po3B’sisyBanu ix! HaBegemo npuknagu
¢i3nyHMX 3apa4, NPOKOMEHTYEMO OCHOBHI eTanu iX po3B’si3aHHSA, i Hagani
B pO3B’sAI3yBaTMMeETe TaKi 3apadi fIK cnpaBXHi i3uKu.

B 3apaua 1. YaBiTh, IO BiAcTaHb
Bix momy mo mkoaum 900 m, a mo mo-
yaTKy ypokiB 10 xB. Yu BcTuUTHETE BU
BUACHO, AKIIO IMijeTe 3i INMBUAKICTIO
3,6 kM/ron? 3 KOO IIBUAKICTIO BU Ma-
€Te pyxaTucsd, 1mob He s3amisautucsa? M 1. Yuraemo ymoBy 3apavi,

AHani3 @isuunol npobaemu. Y 3a- 3ACOBYEMO, fiKa di3iiHa cUTya-
maui Tpeba sHauTu: 1) yac t; pyxy mOo Lif pO3MAAAETLCS, NPO AKI
IIKOJIM i3 3a3HAUEHON0 MIBUAKICTIO Uy ; $i3nuHi BEMUMHN NAETHCA.

2) WBUAKICTD Uy, 3 KOO CJif PYXaTi™ 5 ByszHauaeMo, B AKX OQUHNLAX
cs, 11100 BUTPATUTU HA MIJIAX He OGiJIbIil 6ynemo po3BA3yBaTA 3apauy.

1-n ETAI

AHanis
$isnuHoi npobnemu

Hi’k 10 xB (t3=10 xB).
BBaskaTumeMo pyx piBHOMipHHM.
3anuineMo KOPOTKY YMOBY 3aiadi;
yac i 3HaUeHHS MIBUIKOCTL PyXy IIOAAMO
B oguHuIiax CI.

-
Iano:
=900 m
v, =8,6 = =12
ron C
t,=10xB=600c
Sratumu:
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3a3Bnyan 3afavi po3BA3YyIOTb
B oavHuuax Cl.

. AIKWO HeobXiaHO, BUKOHYEMO

MOACHIOBANbHUA PUCYHOK.
YacTto pucyHoOK gonomarae
Kpalle po3ibpatunca B 3ajaui.

. 3aM1CyeEMO KOPOTKY YMOBY

3apaui. Iin cnoBom «[laHO»
3aMnnCcyeMO CMMBOSN
HafaHVX B YMOBI Qi3nyHUX
BEIMUUH Ta iXHi 3HAYEeHHA

B 06paHux oanHuuax. Mig
C/IOBOM «3HanTW» 3anmncyemMo
CUMBOMN Di3NYHMX BESINYUH,
AKi Tpeba 3HanTV B 3agaui.




§ 9. Yuumoca po3s’Asysatu 3agaui

ITowyx mamemamuynoi modeli.
3anuiinemMo (GOpMyJay IS PO3paxyH-
Ky IIBUJIKOCTI PiBHOMIDHOIO pPyXYy:

l
v=—.
t

Poseé’sazannsa. 3HaliieMo BUpasu

JUISl POSPaXyHKY ITYKAHUX BEJIUYUH

t; 1 vy

l l
1 7 i

IlepeBipumo ogmHUIII:

[tl]=M2%= MN'IC = c; [vz]z%-
BHaiieMo 3HAUEHHS:
900

tl —T: 900 (C); tl =15 XB;

900 M KM
Vg=——-=15— | vy=54—.
600 c oz
3eepHimb yeazy! Y Bupas naasa
IIYKaHOl BeJIMUMHYN MOYKHA Biapasy
OigcTaBIATH ¥ YMCIIOBI 3HAUEHHI,
¥ omuHHIi. Toxi sammcyeMo Tak:
900m 900 wMm-c
= = =900c=15xB;

1™ 1m

1

C

:900M:1,5£:5’4RM.
600 c c oz,

Ananiz pesyavmamis. t; >t,, TOMY,

. . KM
pPyXaroumch 3i MBUIKiCTIO ) = 3,6 —,

rofI
B He BCTHUTHETE JI0 IIOUaTKy YPOKiB.

I1106 He cmisuuTHUCA, TPeda pyXaTUCA
mBuzgnie. Came TaKe 3HAUEHHA
OTPUMAHO B XO[i PO3B’A3aHHA.

Uy

Bidnosidv: t; =15 xB; v, = 5,4
oz

2-n ETAN

Mowyk
MaTemMaTU4YHOI mogerni

. Y ¢isuui byab-Akomy pospa-

XYHKy nepegye 3anuc ¢op-
My”nK, TOMY MOPALZ 3 YMOBOK
3aja4i 3arnnMCyemMo PiBHAHHSA,
Lo NoB'A3y0Tb Qi3nuHi Benu-
UMHW, AKI XapaKTepusyloTb
HasABHe B 3afaui ¢i3nuHe
Asue abo PiznuHe Tino.

. YpaxoByeMO KOHKpPETHi

yMoBM Qi3nyHOI cuTyalii,
ONMCaHOI B 3afaui, LYKAaEMO
[OQATKOBI NapameTpu.

3-n ETAN

Po3B’A3aHHA. AHani3
oflepXKaHNX pe3ynbTaTis

. Po3B'A3yeMo piBHAHHA Bia-

HOCHO HEBIAOMOI BENNUYUNHMN.

. [NepesipAaemo ognHWLi LWyKa-

HOI BennuYuHW. [1na uboro

B OTpUMaHy Gpopmyny nig-
CTaB/IIEMO JIMLLE OQUHNLI,
6€e3 UNCNOBUX 3HAYEHD.
AKWO OTPpMMaHO 30BCiM iHLLY
OJVHWLIO, LWYKAEMO NMOMMUJSIKY.

. BukoHyemo HeoObXxigHi

obumcneHHaA 1 aHanizyemo
pesynbTat, Hacamnepesn —
Ha piBHi 340pOBOro rnysay
(HanpuKnag, Wnax Big KoM
AO0OOMY HaBpAf, uv TpyBaTU-
me poby abo 1 ).

4-n ETAN

3anuc Bignosigi
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Po3pin 2. MEXAHIYHWI PYX. YacTtuHa 1

Y1 3HAETE BU, LLO...

Bn Hikonu He OypeTe 3HaTW, po3ymiTKM Ta

nobutn ¢isnKy, AKWO He po3B'A3yBaTMMETE

3agavi. Ocb Wo npo ue nuuwe BYeHa i3 CLUA
CycaHHa KasapsaH: «fKLWo y BaC € Kpuna, ue He O3Ha-
Ya€, Wo BU MoxeTe niTaTu. MNoTpibHO Wwe i BUMTUCA NiTaTh. Po3B'A3aHHSA
3agay y disvdi — Ue AK BUMTMCA NiTaTh: MaxaTu Kpunamu, KepysaTu Mno-
NbOTOM, OPIEHTYBATMCA Ta BAOCKOHANOBATU CBiM nonit». [Nomipkymnte Hag
UMM BMUCNOBOM. 3ragynTe MNOro, AKLWO XOYeTbCA BIAKNACTW 3agadvy, Konu
BOHA 3[a€TbCA BaM BaXKOIO.

B 3apava 2. BogocxoBuIlleM HAa3yCTPiu OAWH OJHOMY PYXalOThCs ABa

karepu. IlouaTrkoBa Bigcraus Misk Karepamu — 1500 m. IIIBuakicTs pyxy
KM KM

IIePIIIOTro KaTepa AopiBHIOE 36 E , apyroro — 54 —— . Uepes aAKuii uac

ron
KaTepu 3yCcTpinyTheA? Ky BigcTaub mogoaae g0 3ycTpiui mepiuii Katep? M

Ananis gisuynoi npobremu. Karepu pyxamoTbcs Ha3yCTPiU OAWH O-
HOMYy. Ile o3Hauae, 110 BOHW HAOJUKAIOTHCA OAWH OO OJHOTO 3i ITBUI-
KicTio U =0v; +V, i 3 Hi€lo MBUAKICTIO fosal0Th BiAcTanb [=1500 kM.

3agauy posp’asyBatruMeMo B ogmHHUIAX CI.

4 Tano: Iowyrx mamemamuunoi moodei, po36A3aHHA.
) l ! l
KM M _ A ¢, _ - ¢
v; =86 — =10 — v—t = t—v, V=0;+0y = t= i
rof ¢ RN
54 KM 15 M 3Hawum yac t i MIBUAKICTDL PyXy U;, BU3HA-
U2 = rox ¢ | UAMO ILIAX lj, AR mofioTae Tepmit Karep
1=1500 no 3ycrpiui: § =v;-t.
” : M M M-C M M-C
t —? MM M M c c
L, —7? c ¢ c
1500 1500

_ — =60 (c); I, =10-60 = :
TR (©); 1, =10-60=600 (m)

Ananiz pesyrvmamis. Ilepmuii Katep pyXaeTbcs MOBiJbHIilIIe,
Hi)K Ipyruii, TOMy OO MOMEHTY 3yCTpiui BiH IIOf0JIa€ MEHIITUHN
maax. Takuit pesynabrar it orpumano: [, =600 ™, a I, BixmosigHO
1500 M —600 m =900 m. OTike, pe3ysIbTaTU € peaJbHUMMU.

Bionosiov: t=60 c; [, =600 M.
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§ 9. Yuumoca po3s’Asysatu 3agaui

Anropntm po3B’A3yBaHHA 3afau i3 Qi3vku
YBaXHO YMTaEMO — YABNAEMO ¢i3nyHy cuTyauito — Pucye-
MO, AKLLO Tpeba — 3anMCyeEMO KOPOTKY YMOBY — 3rafly€mMo
BignosigHi dopmynu — lMogaemo Gopmyny AnA 3HAXOLKEH-
HA HeBigoMoi BenuunHu — [le-

. . ~&
peBipAEMO oanHuULi — Pobumo E
po3paxyHKn —>  AHasnisyemo. __&&*

Becb yvac gymaemo! — -—

1. Cynuo #ime piBHOMipHO 8i mBuzakictio 7,5 m/c. fxuit maax
IIOI0JIAa€ CYIHO 3a 2 rona?

2. XJIoN4uK, DpPyXal4yuch i3 HE3MIHHOIO IIBUJKICTIO, MOZOJAaB
BiicTaHb Bifi cBOro OyAMHKY OO MIKiJIbHOrO cramiony 3a 1,5 XB.
Ha sBoporHuit nuiax BiH ButrpatuB 70 c. Kyau xJjonumkK pyxaBcs
IMIBUAINE — OO0 CTAAiOHy UM gomomy? ¥ CKiJIbKu pasiB mBupaimne?
3. ABTOHaBaHTa)KyBauy PYXaeTbCA DPiIBHOMIDHO B3IOBXK DPANY KOH-
TelitHepiB. KoHTeliHEepH, 3aBAOBKKY 12 M KOMKHUI, CTOATHh YIPUTYJI
OIWH JI0 OJHOTO. 3 AKOIO IIIBUAKICTIO PyXa€ThCA aBTOHABaHTAaKyBaY,
AKIITO TOB3 5 KOHTEMHEPiB BiH mpoixkakae 3a 1 xB?

4. Tlix yac smaraHb NepIIUi yU4eHb Oir 2 xXB 3i mBuAKicTIo 12 KM/TOI,
npyruii mogosaB 1 KM 3a 6 xB, Tperiit mpobir 500 M 3i MIBHAKICTIO
12,5 km/rox. XT0o 3 yUHiB pyXaBcA HAWIIBHUAIIE? ITOA0JAB HAUOIIBITY
BizcTraHp? Oir mosire 3a Bcix?

5. Ilorar ime 3i mBuakictio 20 M/c, a HasycTpiu oMy IO Cycin-
Hi#i KoJii pyxaeTbcs APYyrui moTAT — 3i mBuAKicTio 36 KM/To.
CkinbKM uyacy moTAru OyAyTh MPOIKIMKATU ONUH IIOB3 OJHOTO,
AKITO0 moB:KmHA mepimnoro morara — 900 m, a apyroro — 600 m?
6. KopecrionnenT, axuii 6paB iHTepB’0 B KOMaHAW MIBUAKICHOTO
BiTpuabuuka «L’'Hydroptere», mammcas, 1o mijg uac 3maraHb BiT-
PUJIBHUK CYIIPOBOIKYBAJM Heab(hiHu, AKi He BiacTaBaJu, HaBIiTh
AKIIO TOM pyxaBcs 3i mBuaKicTio 55 BysaiB. Uu morio Take O0yTu?

KniouoBi TepmiHn

Amnaniz ¢ismunoi mpoosemu < Koporka ymoBa 3amaui < Ilomryk
maTtemaTuuHol Mogenai * IlepeBipka ommHUIE * AHaJi3 pe3yJbTaTiB
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§ 10. TIPA®IKUM PIBHOMIPHOIO PYXY

CnopTtcMeH, Benocunepn, SIKOr0O Ma€ CNigoOMeTp, PYXa€TbCsA MO Tpaci.
LBnakictb pyxy, fIKy Mokasye cnigoMeTp y OyAb-KMMA MOMEHT 4vacy,
AOPIBHIOE 5 M/C. SIK onucaTu pyx LbLOro CNOPTCMeHa Ta B3arani 6yab-
SIKOro Tina 3a gonomoroto rpacgikis?

1. fIk noGyayBatu rpadik 3anexHocCTi Wwnaxy Big Yacy

ANns piBHOMipHOro pyxy Ttina?

Posrnaupre puc. 10.1. ITobynyemo zpagik 3aneimcrocmi waaxy,
SIKUU [0JIa€ BEJIOCUIIEINCT, 8i0 4acCy CnocmepexiceHHs — 2papik wiaxy.

g 1mboro BUKOHAEMO TakKi mii.

1. 3amoBHUMO TaOJMITIO BiATIOBiAHMX 3HAUEHBb Yacy t PyxXy CIIOPT-
CMeHa Ta NLIAXY [, AKuil BiH Jojae 3a Ied dJac.

3po3yMino, IO B MOMEHT HOYATKY CIOCTepexeHH:A (t=0) Iuiax
Tesx mopiBHIOe Hymo (I=0). Ba yac t=2 ¢ BeJOCHIEANCT AOJAE Bii-
cragb 10 M. MipKyoun aHaJOriYHO, OTPUMAEMO:

t, C 0 2 1 6 8 10
I, m 0 10 20 30 40 50

2. IIpoBememo nBi B3a€MHO IepIEHAUKYIAPHI oci. Ha ropusonTasis-
Hifl — oci abcyuc — BiIKJIaZeMO Yac PyXy BeJOCHUIIEANCTA B CEKYHIAX;
Ha BepTHUKaJbHI! — oci opdunam — muaax y Merpax (puc. 10.2, a).

CeRyH,ZI;OMlp
H_IJIHX &)

10 m 20 m 30 m 40 m 50 m

Puc. 10.1. BenocunegucT pyxaeTbca PiBHOMIpPHO NPAMONIHIAHO: 3a Oyab-AKi piBHi
iHTepBanun yacy BiH [ONA€E OQHAKOBUN LINAX
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§ 10. Mpadikn piBHOMIpHOrO pyxy

3. Ilo6ynyemo Touxku 3 xoopaunHaramu: (0; 0), (2; 10), (4; 20),
(6; 30), (8; 40), (10; 50). AbOcmucu TOYOK BiAIIOBiZAIOTH UACy PYXY,
OpAMHATU — ILIAXY, AKHH IogoJiaHo 3a meir uac (puc. 10.2, 6).

4. 3’eguaemo nmobygoBaHi Touku JiHieo (puc. 10.2, ). Orpumanuit
BiIPIBOK — 2Zpa@ik w.naxy BeJIOCUIIeIVCTA.

3eepHimb ysazy! BemocunmenucT pyxXaeThbca PiBHOMIpPHO, TOMY
OLIAX, SKWH BiH [OoJjla€, MOMKHA BHU3HAUUTH 3a (QopmyJoml [=vt.

Y Gyas-sAKHii MOMEHT v =5M/c, TOMy MOMKHa samucari: =5t (M),
Je uvac t 3amaHO B CeKyHAaxX. PiBHicTe [=5t — piHaHHA 3a-
JexcHocmi waaxy 6i0 uacy cnocmepedreHHs (PiBHAHHA WAAXY).

>

\

>
>
>

b\»

[ A

Al
SO O OO0 =

=T
SRR R-R=

SO O OO =

C
C
C

TS )
TN
TN

en)
\
=
o
en)

246 810¢ c 24 6 810¢ 246 810¢, c

Puc. 10.2. NobypoBsa rpadika Wwnaxy BenocnnenncTa, AKMN PyXaeTbca PiBHOMIPHO
3i WwBmakKicTio 5 m/c

Y pasi pienomiprozo pyxy zpagirk wins- L
Xy — ue 3a8x#0u 6i0pi30K NPAMOL, HAXUJe-
HOl nid neenum rkymom 0o oci uacy. Tomy
I moOymoBu rpadika IMJISXy JOCTATHBO
3HAUTH NLIAX | OJig ABOX 3HaUYeHb dacy t
1 uepes ofep:KaHi ABI TOUKM HIPOBECTH Bin-
pisok. Hampukinazn, Oyayooun rpaik MLIaxy 9 4
BEJIOCUIIEINICTA, MOJKHA B3ATH UYaC HOYATKY
ciocrepeskenna (t=0) i uac sakimuemma Puc. 10.3. [padik wnsaxy

crocrepeskennsa (t=10c) (puc. 10.3). Tina, AKe PYXa€TbCA PIBHO-
MIpHO 3i WBMAKICTIO 5 M/c

> S 2
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—

e

G

S OO
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10 ¢,
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o

o+ B O

=N

o]

S
OV~

t, c

A AK HACMPABAI?

MM'aTmknacHnuA IpyvHa CTBEPOXKYE, WO BOHA 3HAE g
MaTeMaTuKy © isnKy Kpawe 3a Oyab-Akoro -
cemumknacHuka. Lo6 ue posecTn, pAiBUMHKA

nicnA KaTaHHA Ha Kapyceni HamanwBana «rpa-

ik wnaxy», AKMA BOHa nogonana (guB. pucy-

HoK). CnpocTyiiTe abo nigTBepabTe AYMKY IprHW.
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Po3pin 2. MEXAHIYHWI PYX. YacTtuHa 1

2. Mpo wo MoXxHa Ai3HaTUCA 3a rpadikom wWnaxy?

I'padix miaaxy pgae 6arato KOPHMCHOI iH-
14 dopmariii. 3a rpadgikomM IILIAXY MOMKHA:
$ 1) misHaTHUCA PO XapaKTep PyXy TiJja;
2) BUBHAUUTH MILIAX, AKUHA OOJIA€ TiJIO
2 3a IeBHUI iHTepBas uacy;
| 3) BUBHAUMUTHU INBUAKICTH PyXy TiJja;

4) MOPiBHATHU IMIBUAKOCTI PyXy TiJa: uum
Oinrvwa weudxicmv pyxy mina, mum Oijb-
wWuil Kkym Mixe 2pa@iKom wWaiaxy ma 8iccro
uyacy (puc. 10.4).

~
Ty

Puc. 10.4. 3a Ton camnin yac
TiNo, AKe Mae Ginbly WBMA-
KicTb pyxy, ponae 6inbwuni

wnsx (1, >1,)

Poazrissaemo IIPUKJIan.

B 3apava. 3a rpagikoM IMIIAXY, AKUHA
momoJiayno Tijmo 3a 4 romuHm (puc. 10.5),
nisHaviTecsa: 1) Ak pyxaJjocd Tijo; 2) AKUM
IIJIAX IIOAO0JIAJIO0 TijJIO 3a IIepIIy TOAWHY; 3a
HACTYIIHi ABi roguHu; 3) SKOI0 Oyja IIBUI-
KicTh pyxy Tija Ha KOXHIiNA mimanmi. B

& mﬁ Poseasanna
......... 30 3 rpadika O6aummo, N0 BeCh IIIIAX
111 CKJIAJIA€ThCA 3 TPHOX MIISTHOK, Ha KOMKHIM
N [I . . . .
20 3 AKHUX TiNO PyXajnoch piBHOMIPHO (rpadir
/ MJISAXY — TPH Bigpiskm).
10 /I ,ZIiJercq I. 3a rpadikom ImaAX, -HRI/Iﬁ
IIO/T0JIAJIO TiJIO 3a IEePIIy TOANHY, JOPiBHIOE
o > 20 KM, TOMY HIBUAKICTH pyxXy Tija:
1 2 834 5 ¢ ron
l 20 kM KM
vyp=-L=""=20—r1,
Puc. 10.5. Tpadik 3anexHo- ty lroxm roz

CTi WnAxy Bif yacy AanAa Tina,
pyX AKOro onvcaHo B 3afaui,
nopaxin y § 10

Hinanka II. 3a HacTymHi 2 rop Tijo
nogoJsiasio maax =30 km—20 km=10 KM.
BignoBigHO MIBUAKICTE PYyXy Tijla HOPiBHIO-
BaJa:

_ll_l()RM_5I€M

U = =
II
ty 2rox

Tox

Hinauxa III. OcTaHHIO TOOAWMHY IJIAX He 3MiHIOBaBCHA, OTMKE, TiJIO
He pyxaJjocs: lyj=30 km—30 kMm=0 x™m; v=0.

Ananis pesyavmamise. 3 rpadika 6auumo, 10 AiJAHKA 1 yTBOpIOe
3 Biccio uacy Oinpmnii KyT, Hisk ginaaka II. Tomy minamka I Bigmo-
Biffae OLJIBIIIN IMTBUAKOCTI pyxy Tija. Pesynbrar € IiJIKOM peaibHIIM.
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§ 10. Mpadikn piBHOMIpHOrO pyxy

3. Sk no6yayBatu rpadik WBUAKOCTI piBHOMiIpHOro pyxy Tina?

IloBepHeMocsa @0 BeJiOCHUIIEANCTa, AKUH PYXaeThCA PiBHOMIpHO 3i
mBuaKicTI0O v=5 M/c (xuB. puc. 10.1). IloGyayemo zpagix 3anexrcHo-
cmi weudkocmi pyxy cnopmcemeHa 6i0 uacy cnocmepexceHns — 2pagik
weudxkocmi pyxy.

Ins mobymoBu rpadika BUKOHAEMO TaKi mii.

1. 3amoBHHUMO TAGJIUII0 BiAMOBiTIHUX MOMEHTIB Hacy ¢ pPyxy CIOPT-
CMeHa Ta MIBUAKOCTI pyXy U, AKY BiH MaB y IIi MOMEHTH 4Yacy:

£, c 0 2 4 6 8 10
v, M/c 5 5 5 5 5 5

CooprcMeH pyxaBcs PiBHOMipHO, TOMY
MIBUAKICTL MOro pyxy B3ajuIiajiacsad He-
3MiHHOIO.

2. Ha oci abcuuc BigkgazemMo yac pyxy
B CeKyHAAaX, Ha OCi opJuHAT — IINBUAKICTH
pyxy B Merpax 3a cerkyHay (puc. 10.6).

3. IToObynyeMo TOuKM, AKi MalOTh KOOP-
aunaru (0; 5), (25 5), (4; 5), (65 5), (8; ),
(10; 5). Ab6cmucu mMUX TOYOK BiamoBima-
IOThb Yacy pyXy CIIOPTCMEHAa, OPAWHATH —
IIBUIKOCTI MOT0 PyXy. Puc. 10.6. Tpadik WBUAKOCTI

4. 3’egHaemMo TouKu JiHiero. OTpuma- Pyxy Benocuneaucta,

HUI BipisoK — ezpaghik weudrkocmi pyxy WO PYXaETbCA PIBHOMIPHO —
BEJIOCUIIeIUCTA. 3 HE3MIHHOI WBUAKICTIO
Y pasi pienomiprozo pyxy zpadir weud- V=9 M/c. Hac cnoctepexerta

T'padik
MIBUAKOCTL PYXY

oS o oRB

ov

N
(A )
D
—~

6 8 10 %

Kocmi pyxy miaa — 6i0pi3ok Ha npamiil, t=10 c
AKa napaJgieivbHa oci wacy.
PosrnaHbTe rpadik WBMAKOCTI pyxy v’g“
JeAKoro Tina, 3a AKMM crocTepiranu ¢
npotarom 4 c.
- flk pyxanoca Tino? |
- flkolo 6yna WBMAKICTb pyxy Tina? 40
- flke TiNo, Ha Bawy AYMKY, MOXe 20 +
pyXxaTuca 3 Takolo LWBUAKICTIO? 0 —+——+—— >
Y moxKeMo Ai3HaTUCA, AKUI LWIAX Mo- 1 2 3 4 t, c
J0narno Tifo 3a Yac CnocTepexeHHA?
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Po3pin 2. MEXAHIYHWI PYX. YacTtuHa 1

OOCNIAXEHHA

IITo sHamobuThCs: MOOiIbHUI TesaedoH i3
JTogaTKOM «JIiuMIbHUK KPOKiB» abo «Cmimo-
MeTp».

3amycTiTh [OOmaTOK i, HaMaramouuch
pyxXxaTucd PiBHOMipHO, IIPOMAITH BiACTaHBD,
III0 CTAHOBUTL He MeHIIe Hixk 20 M (He
000B’A3K0BO IIpAMOJIiHiiHO). CKopucras-
IINCh OTPMMAHUMHN JaHUMMU, HOOOyAyHTe
rpacgiku 3aJIe;KHOCTI HMIJIAXY Ta MIBUAKOCTL
QBOI‘O PYyXy BiJl yacy CIIOCTEPeKeHHI.

-

N ACTRATY
DAY ACTH

4. Mpo wo MoXHa Ai3HaTuUca 3a rpadikoM WBUAKOCTI pyxy Tina?

Posrisgaemo rpadik IIBHUAKOCTLI PYyXy mes-
Koro Tina (puc. 10.7, a) i misHaemocsa mIpo pyx
IILOI'0 Tijla AKHAMOLIbIIIE.

1. IIporarom iuTepBasiB yacy Bixm O mo 5 c
i Bigz 5 mo 15 ¢ Tinmo pyxaJsocsa piBHOMipHO,
OCKiJIbKY rpadik MIBUAKOCTI PyXy — BiApisKu
npAMUX, AKi mapaJjeabHi oci uacy.

2. IIIBuakicTe pyxXy Tijla IPOTATOM OCTaH-
Hix 10 c cmocrepe:xeHHsa OinbIa, HiXK IIPO-
TATOM IEePIIuX 5 ¢, OCKiJIBKU Apyra AiISHKa
rpagika posramioBaHa faJji Bif oci gacy, HixK
nepra ginaaka (puc. 10.7, 0).

Y nromy BUOAAKY:

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

M
v, =9 — — mHa inTepBaJi yacy Bixg 5 mo 15 c.
c

3. MosxHa BUBHAUUTHU ILJIAX [, AKUN IOLO-
aanao tino. Hampukaasma, 3a iHTepBaJ dacy Bifm
5 mo 15 ¢ (muB. pumc. 10.7, 8) Tijio momoJiajio
maax 90 m:

Iy =gty =9 —-(15¢-5¢)=90 m.
(¢

Ileit maax uucesvbHO MOPIBHIOE TIJIOIIL 3a-
IITPUXOBAHOTO MPAMOKYyTHHKa (puc. 10.7, 8):

S=a-b=10-9=90; [=90 M.
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rpadika WBMAKOCTI pyxy
neAakoro Tina



§ 10. Mpadikn piBHOMIpHOrO pyxy

3eepuimb yeazy! Insa 0ydv-sK020 pyxy uucose
3HAYeHHA WAAXY, NO0O0LAH020 MiLOM, OOPi6HIOE
YUCLO0B0MY 3HAUEHHIO nJaowi @izypu nid zpagi-
Kom weudkocmi pyxy uvozo miaa (puc. 10.8).

Puc. 10.8. LUnax uncenbHo fopisHoe nnouli dirypu
nig rpadikom 3anekHoCTi WBUAKOCTI pyxy Bif yacy

Y1 3HAETE BU, LLO...

MoHATTA «rpadik» ynepwe 3'aBunoca B Hayui B XVII cT. 3aBasaku
bpaHuy3bkomy ¢dinocody Ta matematuky PeHe [ekapmy. CbOrogHi
MOQHe HayKoBe [OOCAifMeHHA, XOAEeH TEeXHIYHMIN NPOEKT He 006-
xopAaTbcA 6e3 rpadiki. 3a gonomoroto rpadikie 4EMOHCTPYOTb
i 3MiHY TemnepaTypu NOBITPA, i 3pOCTaHHA LiH Ha Gipxi, i 6arato
iHworo. MNMomipkynte, YoMy rpadiku € TakKMmm NONyNAPHUMMN.

e N 2
LY ispnme Tpadiku pyxy — e rpadiku
3aNeXHOCTi KiHeMaTUYHKX
BESINYMH (WNAXy, WBUAKOCTI,
OBITLH e nepemilleHHA, KOOPANHATK)
T Bi vacy.
. J
/
0 t
( N\
lpadik wnsxy (O pie- Mpadik wemg- v 4
HOMIPHO20 pyXy minag) — KocTi pyxy (0n1s TH g e
Bipi3OK MpAMOI, Haxune- piBHOMIpHO20
HOI [0 OCi vacy. pyxy mina) —
. BiApPI30K NpAMO;, : 3
3a rpadikom wnaxy AP pAMOL, TloBinbHimNIE
napanenbHoi
MOXKHa: ;
. oci vacy. ~
V' pi3HaTucA, SIK pyxanocs 0 ;
Tino; 3a rpadikom
v/ 3HaWTK WAAX, AKNN WBUAKOCTI MOXKHa:
AONano TiNo 3a NeBHUN v’ pi3HaTnCA, AK pyxanoca Tino;
iHTepBan yvacy; v’ BU3HAUNTV 11 NOPIBHATI LWBMAKOCTI PYXY TiM;
v/ BU3HAUUTK N NOpIBHA- v/ 3HaWTW WNAX, AKUIA Aonano Tino
TN WBWAKOCTI pyxy Tif. 3a NeBHWI iHTepBa vacy.
& J J
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Po3pin 2. MEXAHIYHWI PYX. YacTtuHa 1

1. Axuii BuraAng Mae rpadik HIIAXy B pasi piBHOMIpHOTo pyxy?
2. {Ik 3a rpadikamMu IJIAXiB ABOX TiJ HOPIiBHATH IXHI HIBUIKOCTIL
pyxy? 3. dAxuii Buraag mae rpadik IIBUAKOCTI PiBHOMIpPHOTO pPyxy
rima? 4. Ik 3a rpagikamMu MIBUAKOCTell PyXy MABOX TiJ IOPiBHATH
ixHi mBuaKocTti pyxy? 5. K 3a rpadikomM HIBHAKOCTI PyXy Tijaa
BU3HAUUTHU MLJIAX, DOJOJIAHUN IIMM TijoM?

1. fryap, HasmoraHAoum 370014, MOXKe KODOTKUI Uac pyxaTucs
3i mBuakicTio 25 m/c. IloGyayiiTe rpadik Takoi IMBUIKOCTI PyXy
daryapa 3a 9 ¢ conocrepexkeHHdA. [loxa-
JKiTh Ha rpadiky Ta BuU3HAUTEe IILIAX,

= . I, km4
AKUN IoJiae sAryap 3a Iei uac. 120
2. Ha puc. 1 3o06paxxeHo rpadiku I
IIJIAXIB IJIA IIITOX0Ma, BeJIOCUIIEIVICTA 8L
1 TpakKTopa, AKi pyXaioThCs PiBHOMIp-
HO 3i mBuakoctamu 4, 12 i 24 Km/rox 41
BigmoBigHO. AKMI rpaik AKOMY Tiay . : . _
Bignosigae? IlobyayiiTe rpagiky MIBUA- 0 10 20 30 t, xB
KOCTell pyXy 3asHaueHUX TiJI.

. : Puc. 1

3. PosrnauabTe rpadik MIBHAKOCTI
pyxy Tina (puc. 2) i gisHaliTech: a) AK
pyxajocs Tijno; 6) mWBHAKicTH pyxy U M/C
Tijla HA KOMKHIN miAAHI; B) INJIAX, 25
Axuii momoinaso Timo. Ilobymyiite 154
rpadik IIIAXY IIHOTO TiJa. o
4. Ilpupgymanite rpadiury 3azady Ha 5 - R
pyX i3 KUTTA Balmux YIOOJIEeHUX 0 4 8 12 t ¢
repoiB MyJbT(}hiIbMiB, PO3B’STIKITH il e

Ta 0()OPMTE HA OKPEMOMY apKYIIIi.

; L +1 . .
5. I3 piBHAHHA U=-—1—2 BHAHAITH: a) U, Ak ;=15 M, 1,=20 M,

t=10 c; 6) t, axkmo ;=1 KM, [,=9 KM, v=4 KM/TOoxm; B) l;, AKIIO
l5=100 M, t=5 xB, v=25 M/XB.

KniouoBi TepmiHn
I'padixku piBHOMipHOrO pyxy °* I'padik muraxy < I'padik mBun-
KocTi pyxy * PiBHAHHA muiaxy
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S 11. HEPIBHOMIPHUM PYX.
CEPEAHSNUBUAKICTDL PYXY

HaneBHo, BaM Tpannsanocs ixatu aBTo6ycoM abo nOTAroM Big OAHOro
MicTa o iHWoOro. 3raganTe: TPAHCNOPTHUM 3aci6 4ac Big 4acy ranbMye,
3YMUHSAETLCA, MOTIM 3HOBY Habupae LWBMAKICTL... CTpinka cnigomeTpa
BeCb 4Yac KONIMBAETLCSA i TiNbKW iHOAiI 3aBMMpae. Ynm MoOXHa Ha3BaTu
TaKMN pyX PiBHOMIpHUM? 3BiCHO, Hi. A sK Ha3MBaKTb TakKUn pyx?
Ak noro onucatn? [isHaeMochb i3 uboro naparpada.

1. fIKkmin pyx € HepiBHOMiIpHUM?

Y TOBCAKAEHHOMY KUTTi MU 3a3BHUYANl MaeMO CIIPaBY 3 Hepis-
HomipHum pyxom. Hanpuriaazn, HepiBHOMIpHMM € pyx aBToOyca
(puc. 11.1) Ta iHMKUX TPaHCIOPTHUX 3aco0iB, pyX Tij, II0 IakaTh,
pyX CIIOPTCMEHiB Ha OiroBi#t mopiskimi. A 1me 3ragaiiTe, AK KOTUTHCA
M’A4Y, AK BU PYXa€Tech IIiJ] Yyac IPOTyJIAHKMN, Ha ypoKax (hi3KyJb-

TYypHu TOIIIO.

HepiBHOMipHMI pyx — ue pyx, Mig 4Yac AKOro Tifo 3a piBHI iHTepBanu
Yyacy AO0NA€E Pi3HUN WNAX.

3eeprnimb yeazy! Ilix vac HepiBHOMIp-
HOT'O PYXY 3HAUE€HHA IIBUIKOCTI PyXy Tija
i3 yacoM 3MiHIOETHCA.

CnpobyinTe HaBeCcT! NpUKNagm
HEepPiBHOMIPHOIO PyXYy.

Temep mMoxxemMo KJjaacudikyBaTH BUILHU
MeXaHIiuHOro pyxy (AMB. TabJIMITIO):

e 30 (YOpMOI0 MPAEKMOpPIL — MHPAMO-  pyc. 111, ABTOOYC pyxa€eTbcA
JMiHINHWN, KPUBOJIHINHMIML; HepiBHOMIpPHO, Yac Bif yacy

e 3a xapaxmepom pyxy mina — PiBHO-  ranbmyloun, 3ynMHAYNCH
MipHU, HepiBHOMipHUI. i 3HOBY PO3raHAUNCH

N i



Po3pin 2. MEXAHIYHWI PYX. YacTtuHa 1

BUAN MEXAHIYHOIO PYXY

3a popmolo TpaeKTopii 3a XapaKTepoMm pyxy Tina
npAamo- KpuBO- piBHO- HepiBHO-
NiHINHA NiHINHA MipHUIA MipHWIA

TpaekTopisa TpaekTopis 3HaueHHA 3HaueHHA
PyxXy — PyxXy — IIBUAKOCTL HIBUAKOCTI
nopsaMa JiHia KpHuBa JiHidg pyxXy Tija PyXy Tima
He 3MiHIOEThCA 3MiHIOETHCA
3 4acom 3 4acom

/ 3anuwWitb Y 30WNTI AeKifibKa CNOBOCMOMYYEHD, WO ONMUCYIOTb PYyXu,
AKi BU pobuTte BpaHLi. CxapaKkTepusywnTe Ui pyxu. AKi BOHU: NpAMONiHiN-
Hi Y1 KPWBOMIHINHI, PiIBHOMIpPHI Y/ HepiBHOMIPHI? BigHOCHO AKMX Tin BU
po3rnagaeTe Ui pyxu (Ake Tino obupaeTte 3a Tino Bigniky)?

Hanpuknag: «po3snnowmna odi — HepiBHOMIPHUI NPAMOIHINHUNA
pyX BiJHOCHO rofioBM» abo «NOMNEeHTaBCA A0 BaHHOI KiMHaTV — KpWBO-
NiHIMHAA Ta Make PIBHOMIPHWNIA PyX BifHOCHO JiXKKa». J

2. fIK BU3HAYUTU CepeaHIo
WBUAKICTL pyXy Tina?
IIpunycTuiMo, 10 MOTAT TPOMIIIOB

150 xMm (BiscTaHb MiK ABOMAa CTaH-

miamu) 3a 2,5 rox. Koo momisuTu

150 k™ Ha 2,5 rom, oTpUMAaEMO HIBUJ-

KicTb pyxy mordAra — 60 Kwm/rog.

Ane X moTAr pyxaBcs HepiBHOMipHO!

Y Takomy pasi roBopsTb, IIIO0 OTPHMAa-

HO cepedH10 wWeudKicmb pyxy MOTATA

(puc. 11.2).

Puc. 11.2. CepegHA wWBUAKICTb pPyXy noTa-
ra — BiIHOLLUEHHSA BiACTaHi Mi>K MOYaTKOBOIO
i KiHLLeBOIO CTaHUiAMW A0 BCbOro yacy pyxy




§ 11. HepisHoMipHui pyx. CepefHA WBUAKICTb PyXy

CepepAHA WBUAKICTb Ucep PYXY Tina — Ue i3MyHa BennuuHa, Wo Ao-
PIBHIOE BIOHOLWEHHIO BCbOro WAAXY [, AKMI nogonano Tino, fo iHTepsany
yacy ¢, 3a AKMA Uen WnAxX nogosnaHo:

3eepruims ysacy! Y mboMy BUIIAQAKY ¢ — Ile cyMa Yacy pyxXy Tija
Ta Yacy, BUTPaAueHOr0 Ha MOJKJIUBI 3YyNUHKHU IIiJ Yac IILOT'O PYXY.

NOCNIAXKEHHA

IITo sHamobuThCA: MOOiNBbHUN TenedoH i3 ~ 4 F
momatkoMm «Kaptu Google».

Buxogsum 3i IIKOJAM, IIPOKJALITH Yy [HOO-
IaTKy MapIIpyT, AKUM BU OyJIeTe pyXaTHucs
momomy (1ie Mo:Ke OyTu: IIIKu + aBTOOyC,
IMiIIIKY + aBTOMOOiJIb, TiJIBKY ITiIIIKM TOIIO).
HisualiTecsda, Ky BifcTaHb BaM IIOTPiOHO ITO- |
JoJIaTH, Ta BUMIpANTe 4Yac, AKUU BU Ha IIe
BUTpaTuTe. BusHauTe cepemHio IIBUAKICTH
BAIIIOTO PYXy 3a OTPUMAHUMU HaHUMHU. Uu
MOJKeTe BM 3a MMM JaHUMH BCTAHOBUTHU
XapaKTep 1 MBHUAKICTh BAIIOr0 PyXy B KOXK-

Q{I/IIL/’I MOMEHT dYacy?

3. WMo MoXHa ai3HaTuca 3 rpadika WBUAKOCTI
HepiBHOMipHOro pyxy tina?

Posrisaemo rpadik HIBUIKOCTI HEpiB- Ao m/c
HOMipHOTO pyxy aeskoro tima (pumc. 11.3). i
CropucraBinuck rpadikom, 3’sacyeMo: K 20
pyxaJjocd Tijlo, AKUU HOIJIAX I[IOA0JAJIO 3a 1o /’
25 c crmocrepe)xkeHHdA, SIKOIO OyJsia cepemHsa 10+,
OIBUAKICTE PyXy Tijla HA I[hbOMY HLISAXY. 5T
3a rpagikom 6auymMoO, IHI0 MIBUAKICTH 0~ 10 20 30 t,:

pyXxy Tija mpoTsarom mnepmmmx 15 ¢ piBHO-
MipHO 36inbiryBasaca Big 0 mo 20 m/c.  Puc. 11.3. [padik WBUAKOCTI

Ona Bu3HaUeHHA HLIAXY [;, AKUI IO-  pgeakoro Tina, WO PyXaETbcs
JoJajo Tijo 3a mepmii 15 ¢, sramaemMo, — HepiBHOMIpPHO
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Puc. 11.4. Wnax, aknn
nogonano Tino 3a nepui
15 ¢ crnocTepekeHHs,
yncenbHO [OPIBHIOE
Mo 3aWTPMXOBaHOIo
TPUKYTHUKA
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Puc. 11.5. Wnax, aknn
nogonano Tino 3a 25 ¢
CMOCTEPEKEHHSA, YMNCENIbHO
JOPIBHIOE CyMi mnoLi
TPUKYTHUKa Ta NAoLwi
NPAMOKYTHUKA

A AK HACMPABAI?

1[0 YMCJIOBE 3HAUEHHSA ILIAXY, AKUUA ITOHO-
JIaJIO TiJIO, TOPiBHIOE YKCJIOBOMY 3HAUEHHIO
miorli ¢irypu mig rpagikoM MIBUIKOCTI
pyxy Tima. OT:ke, BU3HAYMMO ILJIOIY 3a-
IIITPUXOBAHOTO TPUKYTHUKA (pumc. 11.4).

3 pucyHka 6aumnmo, IO IJIOIA 3aIlITPU-
XOBAHOTO TPUKYTHUKA CTAHOBUTH IIOJIOBU-
HY ILJIOIII IPSAMOKYTHUKA 3 «JOBKUHOIO»
20 m/c i «mupuuo» 15 c. Ilnomia mpsmo-
KYTHUKAa, ¥ CBOIO Uepry, JOPiBHIOE JOOYTKY
MOro MOBXKWHUM Ta HIMPUHU.

Takum uymHOM, IIIAX [, IPONAEHUN
TijjoMm 3a 15 ¢, CTAHOBUTL:

1 300
L=={20% 15¢ =" =150 m.
2 c 2

Hactynri 10 ¢ Tiso pyxaJsocs piBHOMIp-
HO 3i mBmakictio 20 m/c, Tomy Iaax Iy,
IOJOJIAHUM TiJIOM 3a IIell Yac, CTAHOBUTD:

l,=v-t=20-"-10 ¢ = 200 M.
(¢
OToxe, 3araJbHUN INJIAX [, TOJOJaHUI

TiJioM 3a 25 C CIOCTepesKeHHs, CTaHOBUTL
(puc. 11.5):
=150 m+200 M =350 M.
3Haroum Bech IIIAX [ i Bech yac t pyxy,
3HaAAeMO CepefHIO IIBHUAKICTL PyXy Tija:

_L_30m _ Mm
t 25¢ ¢

cep

«MepLly NONOBUHY LWNAXY aBTOMOOINb pyxaBcA 3i WBMAKICTIO
10 m/c, a gpyry NOMOBUHY WAAXY M4aB 3i weumakictio 40 m/c.
Yomy OOpiBHIOE CcepeaHA WBMAKICTb pyXy aBTOMOOINA Ha BCbO-
My WnAxy?» AKWO BM KOMYCb MOCTaBUTE Le NUTAHHA (MoXeTe

NpoOBeCcT! OMUTYBAHHA cepef CBOIX 3HaMNO-
MUX), TO BaM, HaMiMOBIipHilWe, AagyTb TaKy
BigNoBigb: «3po3ymino, wo 25 m/c». Ane ue
He Tak. Y ubomy BUNafKy cepefHsa LWBUAKICTb
pyxy aBTOMOOinA cTaHOBUTb nuwe 16 m/c.
MNomipKynTe, 3BigKN B3AnacA Taka Bignosigb.
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§ 11. HepisHoMipHui pyx. CepefHA WBUAKICTb PyXy

NABUBAEMO MNIACYMKU

( BUAN MEXAHIYHUX PYXIB )

N
@decee eeef @
( AnBnmoca Ha WBMNAKICTb .) (. AnBuMoca Ha TpaeKTopito

e N G Lo 2

) 2 )
0'®o o0 R &ﬁ

LWBmakicTb pyxy He 3MiHI0-
€TbCA —» PyX PiBHOMipHMII

TpaekTopia pyxy — npama —
"I pyx npamoniHiitHuin

J

4 )

LLIBMAaKicTb pyxy 3miHIOETbCA -
pyx HepiBHOMipHUI @

. /

XapakTepusyoum mMexaHiYyHUn pyx,
Tpeba 3BaXKaTu Ha Te, Yu 3MiHIO-
€MbCA WBUOKICMb pyXy mina, i Ha me, TpaekTopis pyxy — KpuBa —»

AKOKO € mpagKmop{ﬂ pyi(y Pyx K(?n.evca } pyx KpI/IBOHiHiI‘/'IHI/II‘/'I
ornagy — PIBHOMIPHUN KPUBOJTIHIMHUWN. J

CepegHa WBMAKICTb PYXY Tisla JOPIBHIOE BiAHOLWEHHIO BCbOrO LUAXY,
AKMI NOAONANo TiNo, A0 iHTepBany yvacy, 3a AKWIA Liel WaaxX NoAoNaHo:

CepepHs _ YBecb wnax l
WBKAKICTb pyXy  YBecb 4ac

KOHTPOJIbHI 3ATIMTAHHA

1. dAxuit pyx HasuBaioTh HepiBHOMipHuUM? HaBexmiThr npukja-
nu. 2. HassiTe Bumu MmexaHiuHoro pyxy. HaBexiTs npukJianu.
3. HaiiTe o3HaueHHA CepPeAHBOI MIBUAKOCTI pyxy Tijma. fAr Ii
saanTu? 4. Ik 3a rpadikoM IIIBUAKOCTI pyxXy Tijla 3HAWTU IJIAX,
QIRI/IIL/'I MOJ0JIAJIO TijI0 3a IEeBHUI iHTepBaJ dacy?

BIMPABA N2 11

1. HaBenirs npukiaagu: a) IPAMOJIHINHOIO PiBHOMIPHOTO DyXY;

0) TpAMOJiHiITHOrO HEePiBHOMIpPHOrO PyXy; B) KPHUBOJIIHIAHOTO piB-
HOMIpHOTO PyXYy; I') KPUBOJIIHIHHOTO HEPiBHOMIpPHOTO PYXY.
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Po3pin 2. MEXAHIYHWI PYX. YacTtuHa 1

2. XJIOMYWK BUMINOB 31 IIKOJIM Ta MimoB gomomy. Ilepmimii kiso-
MeTp HLIAXy BiH momosaB 3a 0,5 rom, a pemity 5 KM Horo miaBis
TaTo, BuTpatusBinu Ha 1e 0,1 rox. SHAHAITL CEepEeIHIO IIBUIAKICTH
PYXy XJIOMYMKA Ha BCbOMY MLIAXY BiJl IITKOJX DOAOMY.

3. Ilorar s3a 1 rox mpoiimmoB 60 kM. ITorim BiH pyxascsa e 30 xB
3i mBuakKicTio 90 Km/rox. fIka cepemHsA IMBUAKICTL PyXy IoTsara?

4. Tligifimarounch Ha TOpy, TYPHUCT HOAOJAB HLIAX 3 KM 3a 1 rom.
CmyckaBcs BiH 3 TopH Ti€l0 caMoOi0 CTeXKowo. CKiJbKHM uyacy
BUTPATUB TYPUCT HA CIIYCK, SIKIIO CEPEeIHs IBUAKICTH HOTO PYyXYy
Ha BChOMY IILJISXY cTaHoBuJa 1 m/c?

5. Ilepmiy moJsioBUHY dYacy HOJIBOTY JIITaK PyXaBCd 31 MIBUIKICTIO
600 km/Tom, a pernry yacy — 3i mBuakictio 800 xMm/ron. 3HAUIITH
CepelHIo0 IMBUAKICTE PyXy JiTaka.

6. Ilepiry monOBHMHY IIJIAXYy aBTOMOOLJIb pyxaBca 31 MIBHIKICTIO
60 KMm/Toz, a apyry mnosoBuHy — 3i mBuakictio 100 km/rox. 3HAUIITE
CEepeqHIO IIMBUIKICTh PYXy aBTOMOOLI.

7. CxopucraBmuch rpagikomM IIBUAKO- v, M/C
cTi pyxy aBTOMOOiNA (AMB. PHUCYHOK): 9(
a) ONUIIiTh, AK pPyXaBCA aBTOMOOiJb;
0) BusHauTe MLIAX, gKuii nogonas 10
aBTOMOOiJIb; B L
B) OisHaiiTecs, CKiJIbKU Yacy aBTOMO- 0 20 40 60 80 t,;:
0isb pyxaBcA 3 HE3MiHHOIO ITTBUAKICTIO;
I) BUBHAUTE CEPEeIHI0 MIBUAKICTHL PYyXy aBTOMOOIJIA 3a MepIny XBU-
JIMHY CIIOCTEPE:KEeHHSA; 3a BECh YaC CIIOCTEPEKEHHM.

Y axux curyaligx aBTOMOOiJIL Mir pyxarmcs came Takx?

8. 3HalimiTh KapTy 3aJi3HUIL BaIlol o0JiacTi Ta PO3KJIAL DPYXY
OyIb-AKOI IPUMiCBKOI eJeKTpuuKy. CKOPHUCTABIINCH UMY JaHUMU,
BU3HAUTE CEepPeIHi IMIBUAKOCTI PYXYy €JeKTPUUYKHU B 000X HAIIPAMKAX
CIIigyBaHHS;, MiK KiJbKOMa HPOMiKHUMM CTAHITiAMU.

KniouoBi TepmiHun
PiBHOMipHUIT npAMoOiHiIHUN pyX °* PiBHOMipHUIT KpPUBOJIIHIN-
HuMl pyx * HepiBHomMipHU# nmpamosiHiiHuil pyx + HepiBHOMip-
HUU KpUBOJiHiIWHUN pyx * CepemHa MIBUIKICTDL PyXy
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NAGOPATOPHA POLGOTA N2 1

[=] %07
Tema. BusnaueHHs cepeIHBOI IMTBUIKOCTI PyXy TiJja. rnk.com.ua/
MeTta: mocaiguTy HepiBHOMIpHUMII pyX Tijla; BUMIpATU 106639

CepemHIO IIBUAKICTh PyXy TiJa.

O6nagHaHHA: CeKYHIOMip; BUMiploBaJibHA CTPiuKa; »K0JI0OO 3aBIOBXKKU
1-1,5 mM; KyJabKa; mITaTuB i3 My(TOI0 Ta JIAITKOI0; METAJIEBUH ITMJIIHIP
(abo iHIMII TpeAMeT AJIs NPUIHNHEHHS PYyXy KYJIbKH IIO KOJI00Y);
IIMATOYOK KPenau.

BKA3IBKU A0 POGOTU

MiarotoBKka A0 eKCNepuUMEHTY

1. IlepexoHaiiTecs, IO Bu 3HAETe BiAIIOBiAi Ha TaKi samuTaHHS.
1) fxuit pyx HasuBarOTh HEPiBHOMiIpHUM?
2) SIxk 0o0YHMCIIOI0TH CepenHIo IMIBUAKICTH PyXy Tima?

2. IligroryiiTe objamHaHHS.
1) Baxpimite k0100 y gamii mraruBa. OmycTiTh JIAIIKy, PO3TaIIly-
BABIIIN »K0JI00 IiJi HEBEJIUKUM KYTOM OO0 TOPHU3O0HTY.
2) ¥V BepxHill yacTuHi Ko0j00a 3p006iTh MO3BHAYKY KPeumoro.

EkcnepumMeHT
Hompumyiimecv incmpykuyii 3 6es3nexku.
Pesynromamu eumiproéans 6idpa3y 3aHocvme 00 mabauyi.
1. PoaramyiiTe MeTajieBUI HMUJIIHAP Yy HUMKHIM YacTHUHI KoJjo0a.

2. BuwmipsaiiTe Bimcramb [ Bim mosHauku A0 IWJIiHApa (I[A BiAcTaHb
IOPiBHIOE MIIAXY, AKUU JoJlaTHUMe KYJbKa, PYXalUUCh Y3I0BXK
JK0J100a).

3. PogramyiiTe KyJbKy HaABOPOTHU IIO3HAUKHU, BiAIIYCTiITH KYJBKY, He
mIToBxawum ii, Ta BUMipsaiiTe 4dac t;, 3a AKUUA KYJbKa CKOUYYETHCSA
(gac Big moyaTKy pPyXy KYJbKH 0 MOMEHTY ii ymapy o0 MeTajieBUit
MUJIiHAD).

4. IloBTopiTh mocJiin irme aBiui.
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Po3pin 2. MEXAHIYHWI PYX. YacTtuHa 1

Homep | Ilaxax Yac pyxy Cepenniit uac |CepemgHs IIBUAKICTH
mociiny | I, m KYJIbKU PYXY KYJIbKU PYXY KYJbKU
t, c Loeps € Uceps> M/C

1

2

3

OnpauloBaHHs pe3ynbTaTiB eKCNepuMeHTy
. . ty +ty +1g

1. O6umcCyiTh CepenHiil 4yac PpyXy KYJbKH: f.e, :T.

. l
2. BusHauTe CepefHIO IMIBUAKICTD PYXY KYJIBKHU: Ugep =t—.

cep
Pesyavmamu obuucnienv 3anecimv 00 mabauyi.

AHani3 ekcnepuMeHTanbHOro A0CAIAXKEHHS1 Ta NOro pesynbraris

IIpoanaJsrisyBaBIlIn eKCIePUMEHT Ta MO0 pes3yJIbTaTu, 3po0iTh BU-
CHOBOK, y SIKOMY 3as3HauTe: 1) AKWMU pyxX BU BUBYaAJMW; 2) 3HAUEHHSA
KOl BeJIWUYMHUW BUSHAUYMJIMN;, 3) SAKi pesyabratu orpuMaam; 4) AKi
YMHHUKYW BILUIMHYJIW HA TOYHICTH Pe3yJbTaTiB.

TBopqe 3aBaHHA

IIpogymaiiTe i 3anmumnriTh NJaH IPOBeAeHHA E€KCIEPUMEHTY, MeTa
SKOT0 — JOBECTH, IT[0 CepeaHs MIBUAKICTH HEPiBHOMIPHOTO PyXy
KYJAbKM IIOXUJIUM KOJOOOM HA BCHOMY MIIAXY BiIpisHAETbCA Bifn
CepeIHbLOI IMIBUAKOCTI PYXY KYJIbLKU HAa MOJOBUHI HIaaAxy. IlosgcHITE,
YoMy IIi 3HaUeHHsS He 30iraroThCH.

O®I3UKA | TEXHIKA B YKPAIHI

bopuc €sreHoBuu MMaToH (1918-2020) — BMAATHUI [HXKe-
Hep, yYeHuWI, opraHizatop Hayku. CBiTOBY cCnaBy Momy npwu-
HeCnn QOCNiAXeHHA B ranysi enekTpoayroBoro 3saploBaHHA
Ta CTBOPEHHA 3BaploBasibHMX aBTOMATIB, AKi BUKOPUCTOBYIOTb
y Pi3HMX ranyssx npoMUCIOBOCTI Ta OyaiBHMLTBA.

Y 1953 p. b. €. [aToH cTaB AUPEKTOPOM IHCTUTYTY enekTpo-
3BaptoBaHHA imeHi €. O. MNaToHa (KuiB). YueHun ovonuns po-
CNigeHHsA, B pe3ynbTaTi AKX cPopMyBaBCA LIIIKOM HOBUIA HanpsAM y Cy4acHin
MeTanyprii, o 30006yB BU3HAHHA B YCbOMY CBITI.

Y 1958 p. b. €. lNaToH cTaB gincHMM uneHom Akagemil Hayk YKpaiHu, a 3 1962
Qo 2020 pp. 6yB Ti HE3MIHHUM MPE3NAEHTOM.
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NiIABUBAEMO NMIACYMKHU
PO3AlNY 2

YacTtuHa 1 «MpaMoniHinHuM piBHOMipHUIA pyXx»

~ . .

1. Bu BuBYaAIU MeXaHiYHUIl pyX Ta O3HAMOMUJIUCH 13 NEeAKUMU OCHO8-
HUMU NOHAMMAMU MEXAHIKU.

MEXAHIYHUN PYX — 3miHa i3 4acoM MOJIOMKEHHS Tijia
ab0 YacTHH Tijla B IIPOCTOPi BiJHOCHO iHITMX TiJI

Cucrema BiZJIiKy
7 Y Y
CucreMa KOOPAMHAT Timo Bimairy ITpunan nna Bigmiky uacy
. TpaekTopia pyx
> MarepianbHa TOUYKa > P . P .. pyxy
MaTrepiajgbHOI TOUKU
dizmuHa Moaesb Tijia, VYsaBHa siHia, aKky
po3MipaMm IKOT'0 B yMOBaX 3amadi OIMCY€E B IIPOCTOPL TOUKA,
MOJKHA 3HEXTYBaTU 10 PYXAa€ThCS

2. Bu pisnanuca npo @i3uiHi 6eUYUHU, AKL XaApaAKmMepu3ynomos mexa-
HIYHUIL pyx.

Hlaax | — Ilepemiwenns s — | llsudxicmb pi6HOMIPHO20 PYXYy U —
disuuna HaIIPSAIMJIEHUH Bix- (hismuyHa BeJIUYMHA, IO JTOPiBHIOE
BeJINUMHA, Pi3OK, AKUI 3’€JHYE | BiIHOIIEHHIO ILIAXY, KU HOHOJIAJIO
AKa JopiB- TIOYaTKOBE i KiHIleBe | TiJIo, IO iHTEpBaIy Yacy, IIPOTATOM
HIOE JOBXKHUHI | IIOJIOMKEHHS Tija; SAKOrO Ieli MIIAX OyB IOHOJIaHMIA:
pacKTopis [s1-n v=ts roi=we

3. Bu HaBumaucsa po3pisHATH 6UOU MEXAHIYHO020 PYXY.

B MEXAHIYHOI'O PYXY

3a (opMo0 TpaeKTopii 3a xapaKTepoM pyxy
ITpamoniniiauii PiBHoMmipuuMii
Kpusominifinnii Hepisuomipuaui
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Po3pin 2. MEXAHIYHWI PYX. YacTtuHa 1

4. Bu HaBUMJIMCA OOCHiKyBaTU PIBHOMIPHHM PyX 3a JIOIOMOI'OIO
epagikie waaxy ta ezpagikie weudxkocmi pyxy.

I'pagix mBuaKocTi I'padik mraxy 3B’A30K MiK rpadikom
PYyXy IIIBUIKOCTI PyXy
Ta MLJIAXOM

vh oA
IToBinpHimme 0 ¢
0 . 0 ;| m i
t t JISIX YHCEJILHO IOPiBHIOE

ol irypu min
rpagikoM IIBUIKOCTI PyXy

TEMU PE®DEPATIB | NOBIAOMJIEHD

1. EBouonisa mpuiagiB A BUMIPIOBAHHS Yacy.
2. HagmBupaki moTsarm cBiTy.

3. IcrTopia pekopAiB MIBUAKOCTI Ha CyJHax.

4. Icropia peKoOpAiB MIBUAKOCTI Ha aBTOMOOiJIAX.

TEMU EKCNEPUMEHTAJIbLHUX AOCNIOXKEHD

1. BuwmiproBawmHsa uacy peakIii JIIOAWHU Ha BidyaJbHUN CUTHAJI.

2. BuszHaueHHSA cepegHBOI IMIBUIKOCTI PyXy IIiJ Yac IPOTYJISHKM.
3. BusnaueHHs cepegHBOI IIBUAKOCTI IOJLOTY M’ sduya.

4. BusHauyeHHSA CepPeaHbOl ITBUAKOCTI PyXy TiJ PiSHUMH cIIOCOOaMMU.

TEMU HABYAJIbLHUX NMPOEKTIB

1. Po3BHTOK TpaHCHOOPTY: ILIIT — 4YOBeH — Kopabesab; IOBiTpsAHA
KyJsa — JeJbTalllIaH — JIiTaK; aBTOMOOiJb.

2. Pospobka onTMMaJbHOTO MAapIIPyTy MMOAOPOXKi Bij Balmoro micra
(cema) mo Oymb-AKoro micra €pponm.

3. Xrto manmBummwuii? IociaimgkeHHA Ta MOPiBHAHHS NIBUAKOCTEH
PyXy TBapuWH i TpaHCIOPTHUX 3aco0iB.

4. MexaHIiUYHUHM pyX MAIepoBOro JiTauKa: JOCIHiIKEeHHS TpPaeK-
TOpili, moOymoBa rpadikiB, BHM3HAUEHHS CEPEIHbOI IITBUIKOCTI
PyXy TOIIIO.
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3ABAOAHHSA ANns1 CAMONEPEBIPKU
A0 Po3A4lIny 2

YactuHa 1 «MpaMoniHinHUM piBHOMIPpHUNA pyX>» 106653

rnk.com.ua/

YV sae0annsax 1-5, 7-8 eubepimv 00HY npasuavbHy 6i0no6iods.

1. (1 6an) IloTar, 10 pyXaeThesd, IepedyBae y CTaHi CIIOKOIO BiJHOCHO:
a) meHTpa 3eMJIi;
0) macaskmpa, M0 CUAUTh y KpicJIii Baroua;
B) TOUOK Ha 0007i KoJieca BaroHa,
T) PelioK, M0 AKUX BiH PyXaeTbCAd.

2. (1 6an) fxe Timo Mo:KHA B3ATU 3a MaTepiajbHy TOUKY?
a) M’a4; B) mmiaauera Mapc;
0) cJioH; r) Oyab-AKe, 3aJIesKHO BiJ 3amaui.

3. (1 6an) SAxi nmpuaagu BaM 3HAAOOJATHCA IJIA BUMIPIOBAaHHS CeEpel-
HBOI MIBUAKOCTI pyxy Tima?
a) JiHifiKa Ta MEH3YpKa; B) pyJIeTKa Ta CeKYHIOMIip;
0) MeH3ypKa Ta CEeKyHIIOMip; r) Ji"iiika Ta cmimometp.

4. (2 6anu) Kocmiuauii kopabeab npotsarom 20 ¢ pyxaBcdA 3i MIBUIKI-
ctio 10000 m/c. Ky BiacTramb momosiaB Kopabeinb 3a Ieir yac?
a) 5 Km; B) 200 KM™;
0) 20 xkm; r) 500 KM.

5. (2 6aau) IloTar pyxaBcda i3 cepeguboro mBuaKicTio 40 m/c. CKintbKu
yacy TpHBaJia IIOJOPOsK MIiK ABOMAa MicTaMM, SIKIIIO BiJICTaHb MiK
HumMu 624 Km?

a) 1 roxg 34 xB; B) 4 rox 20 xB;
0) 4,2 rox; r) 15,6 rox.

6. (2 6anu) YcTaHOBITH BiITIOBIAHICTE MisK pyXoMm Tijia B mmpocTopi (1-3)
Ta cucTeMoro KoopauHat (A—B), sKy 3py4Hillle BUKOPUCTOBYBATH JIJIA
BU3HAUEHHSA ITOJIOKEHHS I[hOTO TiJa.

1 JlrommHa 3miMICHIOE IIOJIIT A OpHoBHMipHa cucTeMa
Y KOCTIOMi-KpHJIi KOOpAWHAT

2 Karep pyxaerbca b BoBuMmipHa cuctema
TIOBEPXHEI0 03epa KOOpAWHAT

3 JlidpT migaimaeTbes B TpuBumipHa cucrema
BEePTUKAJIBHO KOOpAWHAT
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7. (2 6anu) $Ira icTora Mae HaMOINIBITY IIBUAKICTH?
a) Kiub ckaue 3i mBuAKicTIO 10 M/cC;
0) KimKa gocAria MIBUAKOCTI 25 KM/TOm;
B) O/oko0JIa JIeTUTD 3i mBuaKicTio 500 M/xB;
r) KamaJjot miauBe 3i mBuakictio 10 BysmaisB (1 By3ox = 1,852 Km/roxn).

8. (2 6aau) IliB roguHUW IOHAK IXaB HA BeJIOCUIIENl 3i IIBUIKICTIO
24 xMm/rom, a TMOTiM imoB mimkm 6 KM 3i mMBUAKicTIO 4 KM/TO.
Busuaure cepenHio IIBUAKICTL PyXy IOHaKA.

a) 9 xm/rox; 0) 18 xm/ronm; B) 20 xm/ronm; r) 28 KM/TO.

9. (2 6aau) 3a rpadgikom sanexxHocTi muaAxy Bix L M4
yacy JJid piBHOMipHOro pyxy (puc. 1) Busnau- 144+
Te IMBUAKICTH pyxy Tija. BixgmoBiab momatite
B MeTpax 3a CeKyHay (M/c) i kijomeTpax 3a 79
roguHy (KM/TOI).

>

10. (8 6a.ziu) Typuct iIIoB TipChbKOIO CTEKKOI0, Py- 0 8=0 1 6 0% ¢
XaloulCh 3i IMIBUAKICTIO 2 KM/TO/, a IIOTiM II0- ’
BEPHYBCS 0 MICI[ CBOT'O CTapTy, PYXalOUuMCh Puc. 1

3i mBuaKicTio 6 KM/rox. SIKoro Oysa cepemHsa
IIBUJKICTh PyXy TYpPHCTA HA BCHOMY IILIAXY?

11. (3 6anu) BukopucroByiounm naHi puc. 2, BU3HAUTe, 3a KU Uac
3YCTPiHYTBhCS JIETKOBUI aBTOMOOiJb 1 BaHTa’KiBKa.

v U,

JI ’-
® I_T 1 1 1 1 1 1 I‘I_ I° 1 & 1 1 .
-100 -50 0 50 M
va=20 M/c vs=54 KM/TOx
Puc. 2
12.(3 6anu) Ha puc. 3 HaBemeHo rpadik U, KM/TOf
IMIBUAKOCTL pyxXy aBTOoMOOinsa. BusHauTe 1q(
MaKCHUMAJbHY IIBUAKICTh PyXy aBTOMO-
0ijg Ta Bech IILJIAX, IO BiH IOZOJIAB. 50
0

05 1 1,5 2t xB
Puc. 3

3gipme sawi 8i0nogidi Ha 3a60aHHA 3 HABEOCHUMU HANPUKIHUL
niopyunuka. Y 3ae0annax, axki 6u 6UKOHAAU NPABUALHO, NOAIYimMb
cymy 6anie i nodiaims ii Ha 2. Odepxcane uucno gionosidamume
Pi6HI0 6AWUUX HABYALbHUX 00CAZHEHDb.
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JPO3AII 2

MEXAHIMHWANPYX

HacrnHa 2
«PiBHOMiIpHUMPYX{NOIKONY>
KonnBanbHWHIpYX>

. ' Bu 3HaeTe, Wwo 6neHaep obepTraeTbca

= — AOCUTb WBMAKO, @ 3MOXeTe po3paxysati,
S S O PYXAETbCA WBMALIE — KiHUMK
e ‘:‘*w N 6neHgepa uu aBTiBKa

| :\é“h | -\-.- | | \3“ }

" Bu 3Ha€eTe Npo Kapyceni
3 noABiiHUM 0bepTaHHAM
" (cupiHA Ta BCi€l Kapyceni),
* 2 fi3Ha€eTecs, WO KOXHa
! nioguHa Ha 3emni Gepe yyacTb
X J y nogibHomMy pyci Bce XuUTTa

i
AARARA
ll“““ . ) Y .

. Ha ronpaanui, a pisHaeTecA

s, ' ' X
o Came Takun Pyx € OCHOBOI m
| '. i

6e3niui PisnyHNX ABULLY

N A
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S 12. PIBHOMIPHUM PYX MATEPIAJIbHOI TOYKM
Mo KOJY. NEPIOA OGEPTAHHA

Pyx kabGiHKM ornapoBoOro Koneca, uLeHTpudyrn nig 4Yac TpeHyBaHHS
KOCMOHABTA, MeTaNbHOr0O MOJIOTa Ha eTani po3KpyvyBaHHS, KiHYMKaA
HOXKa OneHaepa, KOMU FOTYETLCSl CMy3i... UM € WOoCbh CnifibHe MK LUMW,
Ha NepLInin nornsg 30BCiM pi3HUMKU, pyxamMu? 3’sCynMo.

1. SIki oco6nmnBoCTi Ma€ piBHOMipHMM pyX no Kony?

fKo10 € TpaeKTOpia PyXy, HAIIPUKJIAL, KAaOiHKM OIJIAJOBOIO Kojeca?
Mu BIeBHeEHi, IO B JIETKO BU3HAUMJIN: ITi€l0 JIiHiclo € Koyo. OueBuIHO,
IIT0 KOJIOBOIO TPAEKTOPIEI0 PyXaloThCA Ie O6araro TOYOK KOHCTPYKITil
OTJISAMOBOTO KoJieca. KokHa Taka TOYKa 3a Oyab-AKi piBHiI imTepBaam
Yyacy NPOXOAUTH OAZHAKOBUU IIJIAX. TOMK TYyT MU MaeMO CIIpaBy 3 pi6-
HoMipHuMm pyxom no kory. Hapmasi, roBopauu Ipo piBHOMIpHUI pPyX IIO
Koy Oyab-sikoro (hi3MUHOro Tijia, BBaKaTHMEMO IIe TijJI0 MaTepiaJbHOIO
TOYKOI0. 3p0O3yMiJio, 1[0 IPUKJIALIB 3a3HAUEHOTO PYXY MOKHA HABECTH

yumajo (puc. 12.1).
Puc. 12.1. Mpuknagn pyxy

Mo KOMy: a — PyX TOUOK
TYp6iHW BiTPOreHepaTopa;
6 — pyx CynyTHUKIB
PiBHOMipHUMI pyXx reocTaLioHapHOI

maTepiasnibHOI TOUYKN op6iToio; 8 — pyx
no Kony — Lue Takun LWKapneTKn B 6apabaHi
KPVBORIHIMHWIA pyX, nif npanbHOI MalvH1
Yac AKOro TOUKA, PyXaloumchb Nif Yac BifKMMAHHSA

KOJIOBOIO TPAEKTOPIEID,
3a 6yab-AKi piBHi iHTEp-
BasIM Yacy NPOXOAUTb
O[HAaKOBUI LWINAX.




§ 12. PiBHOMipHWIA pyx mMaTepianbHOI TOUKM no Kony. MNepiog obepTaHHsA

Y 3HAETE BW, LWO...

Koneco — ue oauH i3 BuHaxopdis
NIOACTBA, AKWA He Ma€E aHanoris
y npupogi 3a ¢opmolo Ta CBOIMMU
byHKUiaMN.
3a N'ATb TUCAYONITb iICHYBAHHA KONeco CTano
HeBif'EMHUM enemeHTOM 6araTbOX MeXaHi3-
MiB i TpaHCNOPTHMX 3acobiB: Bif AHTUYHUX
KONiCHMUb A0 CyYacCHUX fiTaKiB.

2. Sk po3paxyBaTu nepiog ob6epraHHA?

CoocrepeskeHHA 3a PiBHOMIDHHM PYXOM IO KOJIYy 3aCBiIYyIOTh, IIIO
me nepioduuHuil pyx, ToOTO pPyX, AKUUA IOBTOPIOETHCSA Uepe3 NeBHi
piBHi iHTepBasm uacy. Hanpukiajg, KIHUMK CeKyHIHOI CTPiJIKU T'OAUH-
HUKa IIOBTOPIOE CBi#l pyx Ko:kHiI 60 c. XapakTepucTUKaMu TaKOIrO
PYXY CIYTYIOTH nepiod i yacmoma. Y pasi piBHOMIpHOro pyxy IIO0 KOJY
TOBOPATHL NP0 nepiod obepmaHHs Ta 00epmosy wacmomy.

Mepiop 06epTaHHA — Ue di3nyHa BeNMUMHA, AKa JOPIBHIOE Yacy, NPOTArom
AKOrO TOYKa, WO PIBHOMIPHO PYXa€ETbCA MO KONy, 3QINCHIOE oanH 0bepT.

Ilepiox obepTaHHA IMO3HAYAIOTH CUM-

BosoM T. Odunuuys nepiody obepmaHHs HON}iPKyVITe, AKi
6 CI — cekynpa: [T]=c. nepiogn obepTaHHsA

Kouu 30uBaoTh MOJOUHUIN KOKTEHIb,
KOKHa TOYKa HoXKa Osemzaepa 3a 30 c
pobuts 6000 obepriB (puc. 12.2). 3po-

TOUYOK XBUIIMIHHOI
Ta FOQVHHOI CTPINOK
roAnHHMKa.

3yMijio: 1100 BU3HAYUUTU YAC O00HO020
obepmy, cuaix uyac obepramuda (t=30 c)
momisimT Ha KijgbKicTs o0epriB (N =6000):
T- 30c

6000
TOUOK HOXKa OJIeHJepa CTaHOBUTH 5 MC.

=0,005 c =5 mc. TobTo nepiox obeprarua T'

Omxe, wob eusnHauumu nepiod obepmanuns T,
caid nidpaxyeamu kiavkicmv N obepmig, 30iilcHe-
HUX 3a uac t, i ckopucmamuca Gopmyaor:

Puc. 12.2. Toukn
HOXa GneHaepa
3a XBUNUHY
pobnatb 12 Tuc.
06epTiB
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Po3pin 2. MEXAHIYHUWM PYX. YactuHa 2

3. fIk noB’s3aHi nepiop i YactoTta o6epTaHHA?

3azHavaloul TeXHiuHi XapaKTepHUCTUKH IPHUCTPOIB, BUKOPHCTOBY-
I0OThL He Iepiox obepraHHA, a o6epToBy uacrtory (puc. 12.3).

Ob6epToBa yacTota — Ue $i3nyHa BeNMuMHa, AKa
LOPIBHIOE KiNbKOCTI 06epTiB 3a OAMHMLIO yvacy.

O06epToOBY YACTOTY HO3HAYAIOTH CHMBOJIOM 7
i BUBHAYAIOTH 3a (hOPMYJIOIO:

N
n=—,

t
Puc. 12.3. ObepToBa
YacToTa Kynepis nme t — uac oOepranusa; N — KijgbKicTb 00epTiB,
CyyacHuX Mnpouecopis 3[iliICHEHUX 3a IIed dYac.
CTaHOBWTb 50-60 Odunuus obepmosoi wacmomu 8 CI — obepT
06epTiB 3a cekyHay 3a CeKyHAay:

o6 1
[n] =22 -2

. t N .
Ockinprku T =F’ a n=—, IOXOQWMO BHCHOBKY, II[0 Iiepiof o0Oep-
t

TAHHSA Ta 00epToOBa YACTOTA € B3AEMHO OOEPHEHMMM BeJINUYMHAMMU,
TOOTO:

n=—;T=— CnopiBaemocs, wWwo Bu 6e3
0COBNMBUX 3YCUNb 3MOXKETE

. ) BU3HAuUUTU 06epTOBY
Yum Oinvwum € nepiod obep- YACTOTY TOYOK HOXa

ob6epmosa wacmoma, i HABNAKU.

AOCNIAXEHHA

IIlo 3HamoOuUTHCA: MiKPOXBUJILOBA
Oiu; CKJAHKA 3 BOJIOI0; CEKYHIOMIip.

PosmicTiTh CKJIAHKY 3 BOJOIO
B HBY-meui, yBiMKHiITHL Imiu mig Ha-
TJIAIOM OOPOCJUX i BU3HAUTE YACTOTY
i mepioxg ob0epTaHHA CKJIAHKU. Pyx
AKOro Tijla Mae npubJIM3HO TaKUKi
camuii mepiox obepraHHA?

"
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§ 12. PiBHOMipHWIA pyx mMaTepianbHOI TOUKM no Kony. MNepiog obepTaHHsA

4. flk po3paxyBaTu WBUAKICTL PiBHOMIPHOro pyxy no kony?

Ilig yac piBHOMipHOro PyXy IIO0 KOJIY TijJIO 3a Yac, IIf0 AOPiBHIOE IIe-
piony (t=T), pobuTs ofguH 00epT, TO6TO mOJNA€ MLIAX I, AKWIA TOPiBHIOE
JOBXKWHI KoJja. S3HAIOUN IIJIAX i yac, 3a AKUH Iel IIJIAX IOJ0JaH0, Ofep-
SKUMO (POPMYITY AJI PO3PAXYHKY WEUOIKOCMI DIBHOMIPHO20 PYXY NO KOLY:
| 27R

v=—
t T

l=27R, pe 1 — maTemaTMyHa KOHCTaHTa; R — papgiyc Kona.

O JoBXMHY Kona I MOXHa 06uiCInTK 3a BiJOMOIO BaM 3 MaTeMaTuKn Gopmynoto:
Po3g’asytouu 3adaui, 8saxxamumemo, wo m=3,14.

Came 1mpo IIBUAKICTH PiBHOMIPHOTO PyXy IO KOJIy HAEThCSA, KOJIU,
HATIPUKJIAJ, TOBOPATH MPO IIBUIAKICTH MOJBOTY MITYUYHUX CYNyTHUKIB
3eMri, IMBUAKICTL PyXy JIOAWHN, IKa KPYKJSIE Ha KapyceJi, TOIIO.

A AK HACMPABAI?

bnorep po3nosis, WO BUNagkoBO pa3om 3i WTaHaMy MOMpas
6penok. Xnoneub CTBEPAXKYBAB, LIO «LWAAX», AKUA BUMYLIEHO
nogonas 6penok nuwe 3a 5 xB8 pob6oTN UeHTpUdYrK, NPMGIN3HO
LOPiBHIOE 6 KM. Y1 MMOBIpHI AaHi HaBiB 6norep?

PiBHOMipHUIA pyx maTepianbHOI TOYKM MO Kony — LUe Takuin pyx, nig 4vac
AKOrO TOYKa, PYXaluncb KONOBO TPAEKTOPIE, 3a Oyab-AKi piBHI iHTepBanm
Yyacy NpoxoauTb OAHAKOBUI LLAAX.

MeDi (" Y O6epTtoBa yacToTa n —
epiog ob6eptaHHa T — L .
KinbKicTb 06epTiB 3a
yac ogHoro obeprTy. T ==
......... noe.l. OAMHVILIIO Yacy.
P s e U
T = — et e, ) n= ﬁ
N t
— 6 1
[T]=c [n]=20 -1
C C
Wengkictb piBHOMIp-
t — yYac cnocTepexeHHs; HOro pyxy no Kony:
N — KinbkicTb 0bepTiB 3a L )
yac CrocTepexeHHs; b= 2nR
R — pagiyc Kona T

85




Po3pin 2. MEXAHIYHUWM PYX. YactuHa 2

1. fdKkuit pyx Ha3WBaIOTh PiBHOMIpHUM PyXoM Io KoJuy? 2. Homy piB-
HOMIpHU# pyX II0 KOJy € mepiogmuuamum? 3. JlaiiTe o3HaUeHHS Tepiomy
obepranud. Ik #oro BusHauumTu? 4. IlaliTe o3HaueHHs 00EpPTOBOL
yactoTu. 5. Ik moB’s3ami obeprToBa uacToTa ¥ mepiox obepTamHA?
6. fIKk BM3HAUUTHU IIBUAKICTh PiBHOMIPHOTO PyXy II0 KOJIy?

1. 3a 18 cekyH[ KoJleco aBTOMOOLIA 3AilicHUI0 24 00epTu. Busnau-

Te mepion obepTaHHA TOUKHM Ha 0004l KoJieca.

2. fIxoro € obepToBa YACTOTA TOYOK IIATPOHA €JIEKTPOAPUJIA, AKIIIO

IIPOTATOM XBUJIMHU maTpoH 3aiticHioe 900 obGepris?

3. OcobsmBocCTi 30py JIOAWHM TaKi, 10 BOHA MOKe imeHTH(DiKyBa-

™ Toxii AK pisHi, AKINO iHTepBaJ Yacy MiK HUMHU OiJIBITIHUII 3a

0,2-0,3 c. 3 AKOI YaCTOTOI0 IOTPIOHO PyXaTu II0 KOJIy «OeHTaJIb-

CBbKHUI BOI'OHb», III00 MOOAUNTHU CBiTHe KijbIie?

4. Bimomo, 1110 BEHTHJIATOD MiKpOIIpoIlecopa II€PCOHAJIBHOTO KOM-

m'oTepa obepraeTbesa 3 dacTororo 3600 o6/xB. fAKuM € mnepion

o0epTaHHs TOYOK JoIlaTeil BeHTHJIsTopa?

5. YueHp KaTaBcs Ha Kapyceini 5 xB. 3a Ieil yac BiH 3HilicHUB

100 obepTiB. ¥ AKOMY BHUIAIKy MOJKHA CTBEPI:KYyBaTH, IO IIE€PiOf

obepraHHsS YYHS AOPiBHIOBAB 3 C?

6. dka mBHUIKiCTh PyXy KiHUMKa KPUJIbYAaTKKU OJeHAepa mig uac

IPUTOTYyBaHHA cMy3i (quB. puc. 12.2)? Iliamerp kpuabdaTku 50 MM.

7. IlecripHi ckpinjieHi 3y0ngMu Tak, 9

AK TOoKasaHo Ha pucyHky. Illectip- ~
L 1 3

Ha 1 mae 9 3y0611iB, mecripua 2 — 15, g > /4

mectipua 3 — 8, mrecripaa 4 — 16.

Ilecripai 2 i 3 s3akpimmeHi Ha

ciuiapHOMYy BaJy. BusHaure mepion

o0epTaHHA IecTipHi 4, AKIIO YacToTa

obepranHsa 1mecTtipHi 1 — 5 00/c.

8. 3maiizitey Tpu nikasi ¢axTu npo koseco. Kpurmuno mpoana-

Jidy#iTe oTrpuMaHy iH(popMAaIilo, BHECITHL BiAMOBigHI KOpPEKTUBU

Ta 3aIUIMITh KOpOoTKui (M0 1 XB) BieOpoJIMK HA 3a3HAUEHY TEMY.

KniouoBi TepmiHn
PiBHOMipHU# pyx mo Koy ¢ Ilepiom obeprarnus - OGepToBa uacToTa
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JNNAGOPATOPHA POGOTA N2 2 b

Tema. BuwmiproBanHs mepiogy obepTaHHSA Ta 00epTOBOI rnk.com.ua/
YaCTOTH. 106642
MeTa: BumipAaTH mepion oO0epTaHHA Ta 00EPTOBY UACTOTY

Tijia mig dac #oro piBHOMIpHOrO PyXy IO KOJY.

O6nagHaHHA: HeBeJWKe Tijo (I'yA3WK, KJIOU, KYJbKa TOINO); apKyIII

i3 300paskeHHAM KoJjia pajaiycom 15 cm; HuTKa 3aBHoB:xKEKH 50—60 cwm;
CeKyHJIOMip; JiHiHKa.

BKA3IBKU 0O POGOTU
MiarotoBKka A0 eKCNepUMEHTY

1. IlepexkonaliTecs, IT0 BU 3HAETE BiJAIIOBi/Ii Ha TaKi 3amuTaHHAI.
1) dAxuit pyx HasmBaOTh PiBHOMIPpHMM PYyXOM IO KOJY?
2) 3a aKoio (opMyJ0I0 OOUYMCIIIOIOTHL Mepios PiBHOMIpPHOTO DPyXy
Tijla M0 KoJIy? 00epTOBYy YacTOTy?
2. Ilpukpimith KyJabKy A0 HUTKU. Ha BiTbHOMY KiHI[I HUTKU 3PO0iTH
TIeTJIIO.

EKcnepuMeHT

Hompumyiimecv incmpyKkuyii 3 Oe3nexu.

1. BispMmiTh, 3a meTa0 HUTKY 3 TijoMm. Poarta-
HIyiTe PyKy HaJ IEHTPOM 300pasKeHOro KoJja.
IIpumychbTe Tijio pyxaTtucsa Tak, 100 TPAEKTO-
pis fioro pyxy 306irajsaca 3 KOJIOM.

2. BuwmipsatiTe uvac t, 3a SKHUH TijJI0O BAiACHIOE
10 oGepriB.

OnpauloBaHHsl pe3yNbTaTiB eKCNepuMeHTy

Busuaure mepion obepramusa, 06epTOBY UaCTOTY Ta IIBUAKICTH PYXY
Tija.

AHani3s ekcnepMMeHTy Ta MOro pesynbLTaTiB

IIpoananisdyBaBIIiM eKCHEPUMEHT, 3PO0iTh BHCHOBOK, y SKOMY
3asHauTe: 1) AKUI PyX BU BUBUAJN; 2) 3HAUEHHA AKWUX BEJIUYUH BU-
3HaUaJM; 3) AKi pesyabTaTy oTpUMaJsu; 4) y YoMy IpUUYMHA ITOXUOKH.

Ve

TBopue 3aBaaHHA

IIpoagymaiiTe Ta 3amuIIiTL IIJIaH IPOBENEeHHS EKCIIEPUMEHTY, MeTa
AKOr0 — BUSABUTH 3aJIe:KHICTL IIepiogy oOepTaHHSA Ta 00epTOBOI
YAaCTOTH BUTOTOBJIEHOIO BaMHU NPHUCTPOIO BiJ MOBKUHU HUTKH.
IIpoBeniTs 1€l excrepuMeHT. 3p0o0iTh BHUCHOBOK.
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rnk.com.ua/
106697

§ 13. PYX 3EMJ1I 1 MICSILLST

MoHap 5000 pokiB TOMy >XepLi cTapoaaBHLOrO BaBWIOHY, cnocTepiraloym
3a MicaueM, BM3Ha4YMnu Takum pobpe BigOMMM HaM iHTepBan 4vacy, fIK
TUXAEHD. SIK BOHM Le 3poounn? Y YoMy ocobnmsictb pyxy Micaus? Y ubomy
naparpadi BM 3HangeTe BignNoBiai Ha ui Ta 6araTo iHLUMX 3anUTaHb.

1. Y1 MOXXHA BUKOPUCTATU NPUPOAHI ABULWA ANA BUMipY Yacy?

3ramaemo OymoBy CoHSYHOI cucTeMU: IJaaHeTH 00epTalThCcA HABKO-
ao CoHna, ske posramioBaHe B IeHTDi Iiel cucremu. Ha pumc. 13.1
moKasaHo 3eMJio, Mo obepraerbcAd HaBKoJio CoHIlA, Ta ii cymyTHHK
Micanp (Bim obepraeTbcss HaBKoJo 3emJri). OpbitTu (TpaekTopii pyxy)
Bemui i Micamnsa 3a ¢opmoro Maiixke 36iraoTbca 3 KojoM'. Pyx 3emii
HaBKoJi0 CoHIg Ta pyx Micainsa HABKOJIO 3eMJi € IpukJJagaMu Iie-
pioAMYHOrO PiBHOMIPHOTO PyXy IO KOJIy, AKWUM, AK BU B)Ke 3HAETe,
XapaKTepusyeThesa nepiodom obepmanus. Kpim toro, i 3emud, i Micans
00epTaroThCs HABKOJO BJIACHUX OCeii.

Opb6ita 3emri

Puc. 13.1. Pyx 3emni i Micaus. 38epHime ygazy: o6 po3micTUTI BCi TpY KOCMIYHi Tina
Ha OAHOMY 300pakeHHi, CNiBBigHOWEHHA PO3MIpPIB i BiACTAHEN MiXX HUMK 3MiHEHO
MOPIBHAHO 3 peanbHUMU

* Tounime — 3emua i Micanpb pyXarTbCd eIiNTHUHUMY OpOiTaMu.
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§ 13. Pyx 3emni i Micaua

JloriuHuM € BUKOpHCTATH Iepion obep-
TaHHS AK MPUPOAHY omuHUIIO yacy. Came
TaKk i 3po0MJIM JONMUTIUBI JIOAW B OaB-
HuHy. [II1gX0oM TpHUBAJNX CIOCTEePEeKeHb
BOHM BUBHAUMJIM HANiWHI OOWHUIIL Uacy:
mo0y, pik, MicsAIb.

Ioba — me uvac mixk mociaimoBHumm cxomamu CoHIZ Ha 3eMul,
TOOTO nepiod o6epmaHHs 3emai HABKOLO BJACHOL OCi.

Pikx — nepiod obepmanns 3emai Haskoao CoHus.

A AK HACMPABAI?

Ornapose koneco B CiHranypi, 306pakeHe Ha 3acTaBui go § 12,
mae Ha3By «Flyer». B iHTepHeTi € 6arato onuciB Ui€i cnopyaw, ane
YyacTrHa iHpopmaLii pi3HMTbCcA. Hanpuknag, Ha ogHOMY pecypci
3a3HayeHo, Wo nepiog obepTtaHHA Koneca B 100 pasiB MeHLUN
Bif nepiogy obepTaHHA 3emni, Ha ApYyromy — LO BiH AOpPIBHIOE 28 XB,
a Ha TpeTboMy — 37 XB.
Ha odiuinHomy canTi «Flyer» Hemae iHpopmauii came npo nepiog obep-
TaHHA, ane nofgaHo fdiameTp Koneca (150 m) i NiHINHY WBKMAKICTb NOrO pPyXy
(0,24 m/c). Akun Hacnpaegi nepion obeptaHHA Koneca «Flyer»?

3 AKUM ABULLEM,
Ha BaWy OYMKY,
noB'A3aHa oAnHMLA
yacy «micaub»?

2. YoMy TMXXKAEHDL TPpUBa€E came CiM Aib6?

BBakaeTnbcs, 10 OAUHUITIO YACY «MiCAIlb» BUHAUIIJIN B CTAPOJAB-
HhOMY BaBuioni. Cmocrepiraroun 3a HiYHUM HeOOM, KepIli IIOMiTHJIHN,
o mosiopuit MicAmnb 3’BIsA€ThCS Ha HeOOCXMJII IPUOJM3HO KOMKHI
29 ni6*. Tak BUHHUKJA OAUHUIA Yacy Micayb. 3a mei uac Micans,
o0epTaloynch HABKOJO 3eMJIi, MPOXOAUTHh NMOBHUIL UUKJL 3MIHU (has3:
Hosuilt Micauv, neputa w8epmov, n08Hs, ocmanHsa ueepmsv (puc. 13.2).

DHepma 4yBepThH Puc. 13.2.
O D Q MoJtonuk Y npagaBHi yacum
0 8 MIOD nouaTok i Kieupb
IoBus > < MicAua BU3Havanu
) 2 : .
QOO b 20 ® Hosuii Comsauni  3a ¢asamu Micaus
Micaus IPOMEeHi (306paxkeHHsa Micausa
o Semua Ha 30BHILUHbOMY
OO © 0@ Koni — ue Te, AKUM
' g \ mMu 6aunmo Micaub
0 OcTaHHA YBEPTH i3 3emni)

*  Toumimme — Big 29 xi6 6 rox go 29 xi6 20 rox.
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Po3pin 2. MEXAHIYHUWM PYX. YactuHa 2

CaMe 3a KiJbKicTI0O MicauHMX (a3 Kepii posgiamiaym MiCAYHHI Mi-
CAIb Ha YOTHPHU U OTPUMAJIHN HPUOJIU3HO ciM Ai6 — OZMHUIIO UaCY,
AKY MU HasUBAEMO MUMCOCHb.

Ilepiox obGepranHAa 3eMJi HABKOJIO cBOel oci — 24 roamuu (moba),
a HaBkoyo CoHig — 365 ni6 i 6 rogmH. 3pyuHiIlle KOPUCTYBATHUCS
HiIuMU YUCJIaAMHU, i JOMOBUJIHNCS, IO TPUBAJICTL KOMKHOTO 3 TPHOX
POKiB IIOCIiJBL cKJamae 365 mi0; Ha KiHellb UeTBEPTOr0 POKY HAKO-
nuuyyeTbea 6-4 =24 «3aiiBi» rogWHU, TOMY YeTBEPTUH PiK HaJJiuye
365+1=366 ni6 (BiH omep:;KaB HaA3BY <«BUCOKOCHUIL»).

OrpuMmaTu I1ijly KiJbKicTh MicauyHUX MicsaIlliB TpuBaJgictio 29 ni6
IIPOTATOM POKY HE BIAETHCSA, TOMY 3apa3 MU BUKOPHUCTOBYEMO IOHATTA
KaneH0apHoz0 Mmicauys, TKUN He 3aJIeKUTh Bin das Micams it Tpusae
Bixm 28 mo 31 mobm.

AOCNIAXEHHA

IITo moTpibHO: AeKiIbKa XBWJIMH BiJILHOTO Yacy IIIOBEYOpA.

IIpoBegiTs cucTeMaTHYHI CIIOCTEPEKEHHS MOBHOIO IUKJY 3MiHHI
(a3 Micsamsa, posmouaBmin 3 OyAb-sKol (pasu. ¥ XOomi cmocTepe:keHb
BUKOHAWTE cXeMaTHuHi 300paskeHHsa MicAnsd, mopsapn i3 KOXKHUM
YKaXiTh gaTy. 3a HmifcyMKaMM IOCJiIKEHHS MiAroTyiTe ys3araJb-
HIOBAJIBHUM PHUCYHOK: BUILIITH (pasu Micsamns, yxkaxiTe gatu. Um
MaJIA Pallil0 BAaBUJIOHCHKI KepIli, AKi MOmiIn/Iy MOBHUMN
mukJg a3 Micamsg came Ha wotupu dyactunu? OOGroso-
PiTh y KJIaci HOCATHEHHA UM TPYIHOII IOCJiIKeHHS.

.l

/

3. Yn MOXXHA noGaunTu
3BOPOTHUM OiK Micaua?
I crapomaBHiI BaBMJIOHCBKi Kepii, i BueHi
apTHuHol I'penii, i I. Tamimeit y CepeaHboBiu-
4yi, 1 MU 3 BaMU CIIOCTepiraeMo Tou caMuii Mi-
CAYHUN «mmerdak»: Micamnb 3aBKAU 3BePHEHUN
JI0 cIlocTepirada Ha 3eMJIi TUM caMUM OOKOM.
Yomy 1e Ttak? Amxe Micanb obepTraeThbecs He
JIMIIle HABKOJO 3eMJIi, a ¥ HaBKOJIO BJIACHOI
oci. BimmoBimp moBosi mpocra: y Micama
mepiog obepTaHHA HABKOJO 3eMJIi Ta Iepiof
ob0epTaHHA HaBKOJIO BJIACHOI OCi 30iraroThbcdA
(mpubsmsuo 27,3 mobu). Kocmiumi wopabui
JOIIOMOIVIM TO0AYUTU HEeJOCSKHEe: ChOTOMHI
OyIb-XTO MOJK€ PO3AMBUTHUCS 3BOPOTHHUII OiK
Micamna Ha cyIIyTHUKOBUX 3HiIMKax (puc. 13.3).

Puc. 13.3. 306pakeHHsA
3BOpoOTHOro 6oky MicAua



§ 13. Pyx 3emni i Micaua

Y 3HAETE BW, LWO...

Ha 3acTtaBui o § 13 306paxkeHnii cynepmicayb — ABULLE, KONU

CYNYTHUK HaLoi nnaHeTu BUrnAgae Hanbinbwmm. Takmin MicAaub

MOXHa No6aunT NPUGIN3HO TPU-YOTUPK pa3n Ha pik. binbwwnin
3a po3mipom Micsaub Mn 6aummo Togi, konu ¢asa «noBHUN MicAaub» («<noB-
HA») 36iraeTbca 3 nepebyBaHHAM MicAaua B Hanbnuxkuin o 3emni Touui
opb6iTn, AKa Mae Ha3By nepueel.

4. Yn MoXHa Ha3aporHatu 3eMsl0 Ha opoiTi?

A po3paxyHKYy HIBHIKOCTI PyXy 3eMJii opOiToio 3BepHEMOCS A0
TOBiTHMKA Ta 3’sCyeMO, 110 BigcTranb Mixk CoHIleM i 3eMJiel0 CTaHOBUTD
npubsausao 150 MJIH KM.

Ilepiox oGepramua 3emui HaBKogo COHIII — OAMH PiK, TOOTO IIpH-
oauszuo 365 mi6. KosxkHa moba craagaeTheda i3 24 rogwu, rogvHa — i3

60 xBuawmH, a xBuamHa — i3 60 cexympg. Cropucracmocsa (POPMYJIOIO
27R

AJiA PO3PaxXyHKY INBUIKOCTI PiBHOMIPHOTO PyXy IIO KOJY: Ug =

OnepsKuMo: T
_2-3,14-150000000~30( KM) Le we Kvis

U3

ym Bxe JIbgis?!

365-24-60-60

30 KM/c — 1e IIajJieHa MIBUAKICTh.
SAKOM JOACTBO BWHAMIILIO TPaHCIOPTHI
3aco0M, SAKi MOXKYTh PyXaTHUCS 3 TaKOIO
MIBUJIKICTIO, TO IoAOpo:K Bim Kwuesa 1o
JIbBoBa TpuBaJsia 6 mpubamsHo 20 CEeKyH.

OpuHuLi yacy doba, micayp, JEUTE -

DpiK 6yn.o BM3HAUYEeHO .- 365 1i6 + 6 rox .

3a nepiogamu obepTaHHa ,-°

KOCMIYHMX TiN. s '

[ob6a — nepiop 06ep- / \ c
TaHHA 3eMni HaBKOJO
CBOEI OCi.

Micsub — moB'A3aHnn \::'; '
i3 nepiogom obepTaHHA ‘
Micausa HaBkono 3emni. . ’
Pik — nepiop obeptaHHA -, -
3emni HaBkono CoHuA. e -7 MICALb

o
(@)
ez
>
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Po3pin 2. MEXAHIYHUWM PYX. YactuHa 2

1. koo e TpaekTopia pyxy Semiai HaBkKosio CoHmna? Micamna
HaBKOJO 3eMJi? 2. 3 AKMMU IPUPOSHUMHU SBUIIIAMHU IIOB’A3aHI Taki
OOWHMUIIL Yacy: piK, MicsAInb, THKAEHb, mob6a? 3. fIka mpuumHa mos-
BU BHCOKOCHOT'O POKy? 4. YoMy MU HiKOJM He 0auMMO 3BOPOTHUIA
0ix Micama? 5. 3 aAKoo0 HIBUAKICTIO 3eMJisd 00epTaeThCcsad HABKOJIO
Cona?

1. Busnaure, ckinbku 00epTiB 37iMiCHIOE 3eMJIg HaBKOJO CBO€I OCi
IIPOTATOM THKHHA.

2. Busnaute B rogmHax 4ac, 3a AKUN 3eMJs 3[iicHUTH 2 00epTu:
a) HaBKOJIO CBOE€l oci; 0) maBkoso CoHILA.

3. Ilomaiite B ommuumax CI: 1 moba; 1 Tuxngensb; 1 pik.

4. Busnaute npubiausHy KijgbkicTh 00epTiB Micana HaBKkosgo 3emuri
3a TOH yac, 3a AKu 3eMJda 3ailicHIoe 28 00epTiB HABKOJIO CBO€EI OCi.
5. BusznauTte mBuakicts pyxy Micama maBkoso 3emai. Baskaitire,
mo MicAans pyxaeTbesa K0J0BOIO opbiToro paziycom 390000 Km,
a nepiox obepramua Micama HaBkosio demuai — 27,3 mobwu.

6. Hacrora obOepTaHHs APUJIS IIiJ 4Yac ILIipyBaHHA CTAHOBUTL
3600 06/xB. 3 KO MaKCHMAaJbHOIO IIIBUAKICTIO PyXalOThCA TOUKU
nuIipysaabaol Hacagku giamerpoMm 50 mm? ITopiBHANTE If0 IIBUI-
KicTh 3i mBuakicTio obepranHsa MicAma HaBKOJIO 3eMJIi, a TaKOXK
13 JO3BOJIEHOI0O B MiCTi IIBHUAKICTIO PYXy aBTOMOOiJIs.

7. Bincrans Big IOnitepa (maiibinbirol niaaHnetu CoHAYHOI cucTeMm)
mo Commga B 5,2 pasy Oijapmia 3a Bigcranb Big Semui go Comig,
a TpuBaJjicth pory Ha IOmitepi B 11,9 pasy OisnbIa, HiK Ha 3eMuIi.
fka i3 3asHaUeHUX IJIAHET PyXaeThCcsd HABKOJI0O COHIIS 3 OiJIBIIIOIO
mMBUAKicCTIO? ¥ CKiJIbKM pasiB O6iJIbIIIO0?

8. IlopiBHaliTe cepemHi paniycu opOiT niaHer Benepu, 3Sewmuli,
Mapca, a Tako:x mepiogu ixHbOro obepraHHa HaBK0oJ0 CoHIls. Bu-
3HAUTE IIBUAKOCTI Pyxy mux maaHer BigmocHo Counga. Iligroryiire
KOPOTKY IIpe3eHTallifo.

KniouoBi TepmiHn
Pik ¢« Micaunwnii micane < Kanempapuwmii micamne ¢« Twxaens < I[oba
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S 14. KONNUBAJIbHUM PYX. AMIUJTITYA,
MEPIOA | HACTOTA KOJIUBAHD

MpupopHi NpoMiXKKK Yacy, Taki ik oba, Micsub, pik, € 4OCUTbL AOBrUMM,
a TOMy, Ha >anb, He AyXe KOPUCHMMU Ans NOBCAKAEHHMX Crpas.
KonuBanbHUi pyx BU3HAYMB LUSIXU BUMIPY MEHLUMX MPOMIXKIB Yacy —
CEeKYHAU, XBUIMHU, TOAUHMN.

1. fIK CTBOPpUTU MAATHUK?

IligBicumo Tarapenp Ha HUTKY, BiIAXWJIMO
MOTO BiJ noJsoxeHHs piéHO6azu ¥ BiAIIyCTHUMO. ’
Tarapenp mMouHe KoJIUBAMUCS, TOOTO PYyXaTUCSI
BiJl OZHOTO KPaAWHLOTO IIOJOKEHHS OO0 1HIIIOTO,
IIOBTOPIOIOUM CBili pyX uepes IIEBHUU 1HTepBaJ
yacy. TakuM UYMHOM, KOJHBAJLHUI PYyX Mae
CIiJIBbHY pHCY 3 PiBHOMIpDHMM pPYyXOM IIO KOJIY:

obuaBa pyxu € nepio0uvyHuUMU. A
Tarapenb, II0 KOJIMBAETHLCSA Ha HUTIL abo IlosoxxeHHA
Ha OPYKHHI, — IIe IPUKJAJL HANUIPOCTiIIOro P1BHOBAaru

MaAmMHUKa (PMC—MI) Puc. 14.1. KonmBaHHA

) . MaATHUKA — Le
MaAaTHUK — Ue TBephe Tino, AKe 3AINCHIOE Ko- nepioanuHuit pyx

NMBaHHA BHACNIQOK NpuTAraHHA Ao 3emni abo
BHACNIAOK AiT NPYXUHW.

MaaTHuKu, y AKX TiJI0O KOJMBAETHCA 3aB-
OAKW Oil IPY'KUHU, HASUBAIOTh NPYICUHHUMU
maamuuxkamu (puc. 14.2). KosmBaHHA IIpy-
JKMHHOTO MaATHUKA 3aJerKaThb BijJf BJIaCTUBO-
cTell NIPYKUHU 1 Macu TiJja.

MaarHukmu, AKi KOJIMBAIOTHCA 3aBIAKU
MIPUTATAHHIO 10 3eMJIi, Ha3UBAIOTh PIi3UYHUMU

masmuuramu (puc. 14.3). Ix Komusamus € j0- Puc. 14.2. Tprknag
BOJII CKJAZHUMH, aj)Ke 3ajiekaThb BiJ Macwu, HaliNpOCTiLIOro npy-
posMmipy, (hopMHU MaATHUKA TOIIO. XMHHOTO MaATHUKA
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Po3pin 2. MEXAHIYHUWM PYX. YactuHa 2

Puc. 14.3. Mpuknagn $isanyHMX MaATHUKIB

II1o6 poswmipm i ¢dopma Tisa maii’ke He BIJIMBAJIUA Ha
KOJMBaHHS, CJiJl Y3ATU HUTKY, HOBKHHA SAKOI € JOCUTH Be-
JIUKOI0 TIOPiBHAHO 3 pO3MipaMu Tijia, — y TaKOMY BUIIAAKY

TiJIO MOKHa BBaKaTU MaTepiaJbHOIO
TouKkoio. IIpm mpomMy HUTKa Mae OyTu
JIeTKOIO0, a IMo0 IIiJi yac KOJHBaHb
Tijijo OyJio Ha He3MiHHIN Bigcrani
Bi TOUKM MiaBicy, — HEPO3TAKHOIO.
Taxkuii MaATHUK Ha3WBAIOTh HUMSI-
HUM, a 008MCUHY HUMKU 684} aA0Mmb
dosixcunorw maamuuxka (puc. 14.4).

41 3HAETE BW, WO...

Puc. 14.4. MeTtaneBa
Kyfbka Ha [JOBrin
HEePO3TAXKHIN HUTL
€ JOCUTb 3PYYHOI0
ONS BUBYEHHS OC-
HOBHUX BNACTU-
BOCTEN KOJIMBaHb

Ha 3actaBui o § 14 306pakeHO MagmHuk Qyko, PO3MilLeHUN

y MaHTeoHi B Mapwxi. Moro posmipy BpaxaloTb: Maca MifHOro
«TArapuA» CTaHoOBUTb Mamke 30 Kr, @ AOBXUHA «HUTKU» — 67 M.

3a ponomorot mMaATHUKa Qyko MoxHa npoaeMOoHCTpPyBaTh obepTaH-

HA 3emMni HAaBKONMO BMACHOI OCi. AKWO NeBHMI Yac crnocTepiratm 3a Lum
BENIeTHEM, TO MOXHa Nob6aunTy, Wo MaaTHUK QYKo He TifbKM KONMMBAETb-
CA, ane 1 NoBiNbHO 0b6epTaETbCA NO Kony. Hacnpasai nnowmnHa KonneaHb
3a/IMLAETLCA HEPYXOMOIO, @ 06epTaETbCA CNocTepiray pasom i3 nignoroto,

MaHTeoHOM i 3emneto.

2. Ulo Ha3uBalTb aMNAITYAO0I KONMUBAHbL?

Coocrepiraoun 3a KOJMBAHHAMM MaATHUKA, HEBAYKKO MO0OAUUTH,
II0 € MeBHA MaKCHMAaJIbHA BiJCcTaHb, HA AKY TiJjO, IO KOJIMBAETHCS,
BimmansgeTbcA BiJl TOJIOXKEHHsA piBHoBaru. 1[10 BizcTaHb Ha3MBAIOTh

amnaimydorw koaueaunv (puc. 14.5).
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§ 14. KonmnsanbHuin pyx. AMNAiTyaa, nepiop i Yactota KonmeaHb

AmMnniTyga KonmBaHb — Le
¢i3nyHa BennuMHa, WO AOopiB-
HIOE MaKCMMaJbHIN BigCTaHi,
Ha AKY BIOXWNAETbCA TiNO Bif
NONOXKEHHA piBHOBAru nig vac
KONMBaHb.

A ¢‘~‘ 3 3/ N
) -

v

A — amIumiTyma
-~ — KOJIMBAHb

AMIUIITYAy KOJIMBAHD IOSHA-  Pyc. 14.5. Pyx KyfibKu Bifj NONOXEHHS 1
4aoTb cuMBOJIOM A. OOuHUUA  po nonoxeHHs 3 (Yepe3 NONOXKeHHs

amnaimyou roaueanv 6 CI —  piBHOBary 2), a MoTiM 3HOBY A0
meTp: [A] =M. MONOXKEHHA 1 — Lie OfiHe KOMMBaHHS

3. Sk po3paxyBaTu niepioa i 4acToTy KOJIMBaHbL?

KonuBanbHUil pyXx € MEPIOAWYHUM PYXOM, TOMY BiH XapaKTepusy-
€TbCs TaKUMU (DiBUYHUMU BeJIUUYMHAMU, SIK nepiod KoAueamsv i uac-
moma KOJLUBGHb.

Mepioa KonuBaHb — Ue di3nyHa BENMUMHA, WO JOPIBHIOE Yacy, 3a AKUN
BiiOYBa€ETbCA OfHE KOJNMBaHHA.

Ilepiog xonmBaHBL MO3HAYAIOTL CMMBOJIOM 1 1 BH3HAYAIOTL 3a (hOp-
MYJIOIO:

Ie t — uyac cmocrepe:keHHsA; N — KiJbKicTb KoJMBaHb 3a Iei dac.
Odunuys nepiody xorusans 6 CI — cekynpa: [T]=c.

OOCNIAMEHHA

IITo sHamobuThcsA: MOOiTbHUIT Tenae()OH; TYPHIK

a00 moxioHe o0JIamZHAHHSA; HOIIOMOI'a aCUCTEHTA.
IleperBOpiTHCA Ha AKUICHL Yac HA <«JIIOJWHY-Ma-
SATHUK» Ta IPOJEMOHCTPYHTE KOJUBAJIbLHUI IIPOIIEC.
HorpumyiiTeca npaBua Oesneku. CupoOyiiTe sMiHM-
TH IapaMeTpPu KOJIMBaHb. 3po0iTh (oTo- abo Bimeo-
3BiT TpO AocJimKeHHsA. BusHauTe mmepiogy KOJIMBaHDb
\ILJIH pisHUX BunNanakiB. Pe3ysbraTtu mpoaHaJsisyiuTe.
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Po3pin 2. MEXAHIYHUWM PYX. YactuHa 2

YacTtoTa KonmBaHb — Ue ¢i3MyHa BeNYMHA, fIKa OOPIBHIOE KiNbKOCTI
KOMMBaHb 3a OAMHULIO Yacy.

YacToTy KOJMBAHL II03HAUAIOTH CHMBO-
JoM v («HIO») B 0OUUCIIOIOTH 3a (hOPMYJIOO:

V=
t
Odunuuya wvacmomu koaueanv 6 CI — repuy
(masBana Ha uectb I. I'epuya (puc. 14.6)).
Axuw,0 mino 3a 00ny cekyndy pobumsv odHe
KOJUBAHHA, MO wacmoma o020 KOAUBAHb 00-

. 1
pienioe o0nomy zepuyy: 1T'm =—.
C

Yactora v i nepiog T KoJuBaHb € B3AEMHO
00epHEHUMHU BeJIUYUHAMU:

Puc. 14.6. lenpix lepy
(1857-1894) — BuAOATHUN
HiMmeubKknin GisnK,

1 OJVIH i3 3aCHOBHUKIB
V=— Teopii enekTpoMarHiTH1X
T KOnmMBaHb

MassTHUKY MaOTh Ay:Ke Ba’sKJMBY BJACTUBICTB: AKW,0 amnnimyoa
KOJLUBAHb MAAMHUKA Habazamo MeHula 6i0 il020 006MHCUHU, MO Hac-
moma i nepiod KOAUBAHb MAAMHUKA He 3aJexambv 6i0 amnaimyou.

IIro BIACTUBICTH MAAUX KOJLUBGAHb BiTKPUB Tanineo Tanineir*, i came
ii mOKJIaeHO B OCHOBY PO0OOTU MeXaHIUHMX TOAUHHUKIB.

L. SIKi KONMBaHHA Ha3uBalOTh He3aTyXal4YuMnU?

BuBenemo roiganky 3i craHy piBHoBaru ta Bimmyctumo. loiimanka
nmouHe KojaumBaTucA. Taki KosmBaHHA HA3WBAIOTH BiJlbHUMMW.

SIKIMo Ha rofgaJKy He BILIMBATH, 34 AAKMU Uac aMILIiTyga ii Kosau-
BaHb IOMITHO 3MEHIIIUTHCHA, a 3rOJ0M KOJMBAHHSA ITPUIINHATHCA 30BCIM.

KonuBaHH4, amnniTy,u,a AKKUX i3 Yyacom 3MEHLUYETbCA, HAa3MBAKOTb 3aTyXa-
IOYNMN KOJINBAaHHAMMW.

BinbHi KOIMBaHHA 3aBMKAU € 3aTyXalUNMHU. 3aTyXalOTh i3 IMJINHOM
yacy BiJIbHI KOJHMBaHHA OMJIa O3BOHA, CTPYHM TriTapu, TiJIKU AepeBa...

* T, Tamiseit 3p0o0UB e BiIKPUTTSA, CIOCTEPiTatoun B XpaMi KOJIUBAHHA JaMIaau, IIij-
BiITIeHOl Ha JIaHITIO3i, i TOPiBHIOIOYUHM iX YACTOTY i3 YaCTOTOIO OMTTA BJIACHOTO IIYJIBCY.
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§ 14. KonmnsanbHuin pyx. AMNAiTyaa, nepiop i Yactota KonmeaHb

Hesatyxaloui KonMBaHHA — Le KONMBaHHA, aMmiiTyga AKUX He 3MiHio-
€TbCA i3 YacoMm.

Hesaryxaroui koamBaHHSA 3IiHMCHIOE, HAIIPUKJIAZ, T'OJKAa IIBAI[bKOL
MAaINIMHKY, MOKU IIpalioe ii mexanism (puc. 14.7).

UWo cnig 3pobutn,
wob amnnityga
KONMBaHb
romaanky i3 yacom

% He 3MeHLLyBanacs, To61o
* wob i konneaHHA Gynu

He3aTyxa|oqv|M|A? J

L

EEEE
oEEC B

Puc. 14.7. KonnBaHHA TONKWM LWBAaLbKOI Ma-
WWHKM — MNPUKNAL He3aTyXalouux KONMBaHb

niabUBAEMO NiA

KonuBanbHui pyx (KO/IUBAHHS) € NEPIOAVNYHMM PYyXOM. ( YactoTa v KOnu- )
Po3pi3HAIOTL 3aTyxaloui Ta He3aTyxaloui KOMMBaHHA. BaHb — Le di3nu-
Ha BeNMUKMHA, AKa
R g gl ',D‘OpiBHIOG KiﬂbKO'
: CTi KONMMBaHb 3a
- OAUHNWLIO Yacy;
« N
v=__ [vl=1/c
t \
R A A - N
a7 t — yac
= = 7=t CrocTepexeHHA
* N N — KinbkicTb
: | KonMBaHb 3a vac t}
fAmnniTyp,a A KonuBaHb — ) fl'lepiop, T konueaHb — | [ YacToTa i nepiop,\
ue ¢isnyHa BeNMUYMHa, ue ¢i3nyHa BeNNYMH], KONMBaHb € 83a-
LLO AOPIBHIOE MAKCUMAJIbHIl WO AOPIBHIOE Yvacy, EMHO 0b6epHeHUMU
BiICTaHi, Ha AKY TiNo Bigxu- 3a AKWI BigbyBaETbCA 8E/IUYUHAMU:
NAETbCA Bif, NOSOXKEHHA OflHE KOJIMBaHHS; T
piBHOBarK nig Yac KonmBaHb; [T]=c v=—
[A]=m T

\\ J \ J \\ J




Po3pin 2. MEXAHIYHWI PYX. YactuHa 2

KOHTPOJIbHI 3ATNMMTAHHA

1. Yomy KoauBaJbHUN pyX € nepiogmunum? 2. HaBexaiTe mpukiagu
KosimBaHb. 3. HaBeniTh mpukjgaau MmadATHUKIB. 4. JlaiiTe o3HaueHHA
aMILIiTyau, IIepiofy, YacTOTU KOJWBAHL. ¥ AKHUX OSUHUIIAX BUMi-
poioTh i GismuHi Benmumuu? 5. fAka 3ajIe;KHICTHL IIOB’A3ye Mik
co0010 YacToTy i mepiox xoauBaHb? 6. AKi KoJuBaHHS Ha3WBAIOTh
3aTyxapuuMu? He3aTyXalouuMu?

\

BIMPABA N2 14

1. IIix 9ac KOJMBaHDb TiIO PYXa€ThCA BijJj KPAHBOI'O JiBOI'O IIOJIOXKEH-
Hs 0 KpallHBOTO IIpaBoro. BigcTaub MiK UMM IBOMA IIOJIOKEHHIMU
cTaHOBUTH 4 cM. BusHauTe aMILIiTyny KOJWBaHb Tija.

2. 3a xBuJIMHY MaATHUK 3#ailicEuB 30 konuBaHb. BusHauTe nepion
KOJIMBaHb MasTHHKA.

3. Ilepiox xosuBaHb gopiBHIOE 0,5 c. BusHauTe 4acToTy KOJIUBaHbB.

4. CKinbKM KOJIMBaHb 3A1MCHUTH TijO 3a 2 XB, AKIIO YacToTa H0ro
KOJIMBAaHL CcTaHOBUTL 4 I'?

5. Hasenite mpukaagy KOIMBAJBHUX PYXiB,
AKi He 3ragaHo B maparpadi. 3’sgcyiiTe, AKi
Ile KOJMBAHHA: 3aTyxXamwui a00 He3aTyxarodi.

6. IlonytaBoK, IO KOJMBAETHCA Ha BOAl, MiAHI-
MA€ETHCA Ta OMYCKAEThCSA 2 pasu 3a 3 c. JAKuin
IIJITX [I0JIA€ IIOMJIABOK 34 XBUJIUHY, SIKIIO
BiicTaHh Mi)K HOro KpalHIMU ITOJOKEHHIMU
CTaHOBUTH 5 cMm?

7. «Korpa roguHa?» — Ile NUTAHHA CTaBJIATH
npotAarom crojaite. 11106 BigmoBicTu Ha HBOrO,
icHyBaJI0o ¥ 3apas3 icHye OaraTto IIPHCTPOIB.
OmuH i3 HUX — MAaATHUKOBUI TONUHHUK.
HisHatiTecsa mpo icTOpito MOro CTBOPEHHS Ta
OiATOTYyHUTE IOBiJOMJIEHHS.

\

KniouoBi TepmiHn

KomuBanua + Masartuuk < AwmIiurityma xKoamBaHb * Ilepiox kouiu-
BaHb * YacToTa KOJVMBaHb
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JNAGOPATOPHA POGOTA N2 3

Tema. HocnimxkeHHA KOJUBAHb HUTSHOIO MasATHUKA.
MeTa: mepeKoHaTHCsI Ha AOCJiZi, IO IIe€PioJ KOJHBAHD

rnk.com.ua/
106643

HUTAHOTO MAaATHHUKA He 3aJIEeKUTh BiJ Macu TATapIsa W aMILIITyIu
KOJIMBaHb, IPOTE 3aJIEKUTH BiJ TOBKMHU HUTKMU.

O6napgHaHHA: OBi HEBeJWUYKi BaKKi KYJbKHU PisHMX MAac; ABi MilHi He-
POS3TS:KHI HUTKM 3aBAOB:KKU 1,1 M; JsiHiiKa (MipHA cTpiuka); IIITaTUB

i3 My(dTOoI0 Ta KiJBIEM; CEKYHIOMIip.
BKA3IBKU OO0 POGOTU

MiaroTtoBKka A0 eKCnepuMeHTy

1. Ilepem TuM AK BUKOHYBaTU PoOOTY, IepeKOHaMNTeCs, III0 BU 3HAETE

BiATIOBiAi Ha TaKi 3amMTaHHSI.
1) IIlo HaswBaOTh aMILIITYAOI0 KOJWBAHB?

2) 3a AKo0 (OPMYJIOI0 MOYKHA OOUMCIUTHU IIEePioJ KOJMBAHBL?
2. 3akpimiTh KyJbKM Ha HHUTKaX TaK, II00 AOBKHMHA OTPHUMAaHUX

MasITHUKIB mopiBHIOBaJsia 1 M.

EKcnepuMeHT. OnpauoBaHHsA pe3ynbTaTiB

eKCrnepuMeHTy
Hompumyiimecv incmpykuii 3 6e3nexu.

1. VYcraHOBiITH Ha Kparw cToJia INTaTuB. Biasa

Moro BepXHBOI'O KiHIA BaKpimiTh KiJjablle
M migBichTe OO0 HBOTO HA HUTIL KYJILBKY

MEHIIIOl Macu TaK, SK MOKa3aHO Ha PUCYHKY.
2. Jlocnidimv 3anedxcHicmv nepiody KOAUBAHb

maamuuxa 6i0d ozo amnaimyou.
1) (Jocxio 1) BigxuauBimm MasgTHUK Ha Bigcrans 2—-3 cM Bix mo-
JIO}KEeHHS PIBHOBAru Ta BiANYyCTUBINM, BUMIpANTe uyac, 3a AKHU
MaaTHUK BuKoHae 20 KojmBaHb. BusHauTe mepios KOJuBaHb.
2) (Hocaiod 2) IloBropits mocain 1, 30iMbIIUBIIM aMILIITYyAy KOJIU-
BaHBb 10 5—6 cMm.
3) PesysnbpraTu BUMipOBaHB i 004YmMCJIeHb 3aHeciTh g0 Tabdsa. 1.

3-5cm 7

Tabauusa 1
Howmep | Hoexkuua | AMILriTyna Yucno Yac Ilepiox
JTOCJTi- HUTKU KOJIUBaHb | KOJWBAHb | KOJUBAHb | KOJIUBAHDb
ny [, m A, M N t, c T, c
1
1
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3. Hocnidimv 3anexncHicmv nepiody KoAUBaHb MAAMHUKA 610 11020 Macu.
1) Ilepenecits i3 Tabs. 1 mo Taba. 2 pesyabratu gocaigy 1. 3aHeciTh

Io Tabsg. 2 Macu KYJbOK.

2) (Hocnio 3) IloBropiTek mocaim 1 pnsa masATHUKa OiJIbITIOl Macwu.
36epHimb yeaey: NOBXKUHU MaATHUKIB MalOTh OyTH OZHAKOBUMMU.
3) PesynbraTy BUMipIOBaHb i 00YMCJIeHb 3aHecCiTh m0 Taba. 2.

Tabruuys 2
Howmep | HoB:xuHA Maca Yucio Yac Ilepiox
IOCJIi- HUTKU KYJIBKU KOJIMBAHb | KOJIMBAHD | KOJIMUBAHD
Iy [, m m, KT N t, c T, c
1 1
3 1

4. Jlocnidimb 3anexcHicmy nepiody KOAUBAHb MALMHUKA 8i0 (020 006-

HCUHU.

1) Ilepenecitp i3 Taba. 1 mo Tabua. 3 pesyabratu mociimy 1.

2) (Hocnio 4) IloBTopiTes gociin 1, 3MEHIIIUBINY NOBKUHY MasgTHU-
Ka 1o 25 cwm.

3) PesynbraTy BUMiprOBaHb i 00UMCJIEHb 3aHECITH M0 TadJ. 3.

Tabauuysa 3
Homep | [oB:xuHa Yucao Yac Ilepiox
JOCJTi- HUTKU KOJMBaHb KOJIMBaHb KOJIMBaHb
ny I, m N t, C T, c
1 1
4 0,25

AHanis ekcnepMMeHTy Ta MOro pesynbTaTiB

IIpoanaJsisyBaBIiu pes3yabTaTu, 3p00iTh BUCHOBOK, ¥ AKOMY 3a3HAu-
Te: 1) AKI BeIWMYMHU BU HaABUYMJINUCA BUMIipoBaTH; 2) AKi YMHHUKU
BIIMHYJIX HA TOYHICTH OHEPKAHUX pe3yJabTaTiB; 3) UM 3aJIeKUTh
mepion KoJauBaHb MaATHUKA BiJ aMIJIITyAM KOJWBaHb, MAcH TATapIld,

JOBXHMHHN MadTHHKA.

TBopqe 3aBaHHA

He BukoHyOUMN BUMipIOBaHb, BU3HAUTE MepPiof KOJMBAHL MASITHUKA
IOB:KUHOIO 4 M, aMILIiTyZa KOJWMBaHb SAKOro craHoBUTh 10 cwm,

a maca gopiBHIOEe 300 r. BigmoBigb oOr'pyuTyiiTe.
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NIABUBAEMO NIACYMKU PO3AILNTY 2

YactuHa 2 «PiBHOMipHU# pyXx no kony. KonuBanbHumn pyx»

Bu BuBUanu pyx no Koay, KOAUBALbHUL pYx Ta IXHI XapaKTEePUCTUKU.

DisnuHi BeJIMUNHY, AKI XapaKTepusymTh
MEePIOAUYHUN PyX
dopma
TpaeKTOpil nepiog T yactora n abo v | miaax [ 3a gac, 110
[T]=c [n]=00/c; JIOPiBHIOE Iiepioxy
[V]=T'x [l]=m
PiBHOMipHMIT pyX mo KOJIY
t 1 N 1 =
Koo T'=— T=—| n=—_,  n=— : ZnE,
N n t’ T |me R — paziyc KoJa
KonuBansuuit pyx
Binpisok ¢ 1 N 1 l=4A,
o .o T:—’ T:— V=—, V=— A_ .
pAMOi, N A ; T ne aMILTiTyIa
Iyra Koja KOJIUBaHb

TEMU PEPEPATIB | NOBIAOMJIEHD

1. Cyuacui mpujaam njsA BUMipIOBaAaHHS dYacy.

IcTopis BUHMKHEHHS I0JiaHCHKOI'O Ta I'PUTOPiaHCHKOT0O KaJIeHIapiB.
ObepranbHUN pPyx y IPUPOAi ¥ TexHiri.

Posb MmaAaTHMKA y BUBYEHHI (DiBMUYHUX BJIACTUBOCTEN SEMJIi.
OrssamoBe KoJjieco: icTopid peKopais.

HenTpudyru nad TpeHyBaHHA IIiJOTIB i KOCMOHABTIB.

7. Il’arp mikaBux ¢akriB npo Micsais.

TEMU EKCNEPUMEHTANbHUX AOCNIAXKEHD

1. HocaimsxeHHA 3aJ€KHOCTI Iepiofy KOJMBAHB IIPYIKHOTO MasATHUKA
BiI Macu BaHTaXKY.

2. HocrnimxkeHHsA pi3HWMX BUAIB MeXaHIUHUX Ilepenad: 3ybOdacToi,
PeiKkoBoi TOTIIIO.

TEMU HABYAJIbHUX NMPOEKTIB

1. KonmBaabHiI mpoliecu B TEXHIIli Ta B KUBill i HEXUBiIA mpupoi.
2. CmexTp 00epTOBHX YACTOT IIOOYTOBHX HPHCTPOIB.

ovAwN
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3ABAAHHSA AN CAMOMNEPEBIPKM

A0 POo341nYy 2

YacTtuHa 2 «PiBHOMipHUM pyX no Kony.
KonusanbHumn pyx» 106654

rnk.com.ua/

Y 3a80anuax 1-6 eubepimv 00HY npasu.ibHy 6i0n06ids.

1.
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(1 6an) O6eproBa yacTora — 1ie (hismUHA BeJIWUYMWHA, TKA UYNCEJIHHO
IOPiBHIOE:

a) yacy OmHOTO 00epTy;

0) KimbKOCTi 00epTiB 3a OAMHUILIO UYACY;

B) KiJbKOCTi 00epTiB 3a Bech Uac pPyxy;

r) yacy, 3a axuii Tijgo spiticaioe 10 o6GepTiB.

(1 6an) llepiog mMajux KOJUBaHb HUTSAHOIO MasATHUKA:
a) 3aJIeKUTh BiJl HOBMKUHU HUTKU,

0) 3aJIe’KUTh BijJf Macu TATapIsd;

B) 3aJIEKUTh BiJl aMILIITyAIu KOJIMBAHbB;

T) He 3aJIe}KUTh BiJ] 36MHOT'O TAMKIHHA.

(1 6an) CkinbKU ITOBHUX 00EPTiB POOUTH CEeKYHIHA CTPijIKa TOIUH-
HUKa IIPOTATOM YPOKY (45 xB)?

a) 45; 0) 60; B) 2700; r) 4500.

(2 6anu) I'suut renikonrTepa 3a 0,5 xB sxiiicuioe 600 obepris.
Yomy mopiBHIOE mepiox obepraHusa rBUHTA?

a) 0,8 wmc; 6) 50 mc; B) 5 c; r) 2 XB.

(2 6anu) Yacrora KOJIMBaHbL HUTAHOTO MaATHUKA MopiBHIOE 2 I'm.
CKinbKU KosmBaHBb 3AiHCHIOE Ieli MaATHUK 3a 1 xB?

a) 0,5; 0) 2; B) 30; r) 120.

(2 6anu) 3a 5 xB BigOysmoca 150 MOBHUX KOJMBaHbL MAaATHHKA.
Ilepiog xomuBaHL HOPiBHIOE:

a) 0,03 c; 6) 0,5 c; B) 2 c; r) 30 c.

(3 6aau) Konu minBimeHuit Ha NPYKUHI TATapelb KOJMBAETHCA
Y BepTUKAJbHOMY HAIPAMKY, HOro BHUCOTa HAJ CTOJIOM 3MiHIO-
eTbcA Big 5 mo 15 cm. 3a XBHJIMHY TATapelb IIPOXOAUTDH ITLIAX,
o JopiBHIOE 6 M. BuaHauTe YacToOTy KOJMBaHb, BBaKAOUM IX
He3aTyXaloUuMU.

3eipme sawi 6i0no6idi Ha 3a60aHHA 3 HABE0eHUMU HANPUKIHYI nio-
PpyuHUKa. Y 3a80aHHAX, AKi 6U BUKOHAJU NPABUJILHO, NOAIYIMb CYMY
oanie. Odepicane wucno eidnosidamume pi6HI0O BAULUX HABUAALHUX
docsazHeHb.



' B3AEMOAIA TIN.
‘cunu B NPUPOAI

e A G VA TR AT NI L2 R R TR A e

® YactuHa 1 wg

«flBue inepuii. ﬂ |
IHepTHicTL | Maca Tina.
[YyCTUHA PEYOBUHU»

Bu 3HaeTe, WwWo kyna gna 6oyniHry
NMOYHe pyxaTuUCH, AKLWO 11 LUTOBXHYTH,

a [li3HaeTecd, 3a AKNX YMOB BOHa
pyXaTMMeTbCA 3 HEe3MIHHOK WBUAKICTIO

ca e T e A R e T g e ST O

Bu 3HaeTe, WO HE MOXHa
nepebiratu gopory nepeg
aBTIBKOIO, LLO PYyXa€TbCA,
a fpi3HaETecn, yepes AKy
BNACTUBICTb Tina uya fgia

€ BKpan Hebe3neyHow

Bu 3HaeTe, WO Macy Tina BUMIpIOOTb
Baramu, a fi3Ha€eTecsa, AK BUMIPATU
Macy Tif, AKi B3arani HEMOX/IMBO
MOKJ/IaCTX Ha Baru




S 15. ABULLLE IHEPLLIT

ABTOMOGINL MYMTL Tpacow, y Hebi nitae nrtax, Kyns pns OoyniHry
KOTUTbLCS1 AOPIKKOM... 3aBASKM YOMY TPUBAE KOXKEH i3 UMX pyxiB? Yu
iCHy€ siIKacb NpUYMHA iX BUHUKHEHHA? Yu noTpiGHe B3arani wocb, W06
nigTpuMmyBaTtn pyx? CnpobyeMo BiANOBICTM Ha Ui 3anuUTaHHSA.

1. Yum 3aBXAu Aia € B3aeMopi€lo?

Y HoBCAKIEHHOMY KHUTTI MM IIOCTiliHO Ma€MO CIpaBy 3 Pi3HUMU
BugamMu mii ogHux Tin Ha iHmmi. IIlo6 BigumHMTH ABepi, MU Ai€eMO Ha
HUX PYKOIO; 3aBAAKHU Mil HOrM M’SY JIETUTH y BOPOTA; Cimarouum Ha
CTijelb, MM TAKOYK OIi€EMO Ha HBOTO.

Bogxouac, BigumHAOUYM IBEPi, MU BiluyBaeMO IXHIO [Oil0 Ha PYKY;
Iisg M’sya Ha HOT'Y OCOOJIMBO BiguyTHA, SKINO MH I'paeMo y (yTOO.I
0OCOHIK; i CTiNMBIIA He JO3BOJIAE HaAM ylacTu Ha migsory. Jia 3aBxaun
€ B3aEMOJI€I0: AKUW,0 00He miJo Jie Ha Opyze, mo iL Opyze mino die Ha

nepuwe (puc. 15.1).

Puc. 15.1. Mpuknagn B3aemogii Tin

JOCNIAXEHHA

IITo sHamoOUTHCA: MBA CKEHTU; MOTY3KA.

Crostuu 3 IpPyroMm / IOAPYTOI0 Ha CKeNTaX, ITOTAT-
HITH 3a MOTY3KY, Ky BiH / BOHa TpuMaTHUMe B DY-
Kax. XTo 3 Bac IouHe pyxaruca? IIpokomeHTyiiTe
pesyabTaT pociiny. Jompumyiimecs npasun o6esnexu!
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§ 15. ABuwe iHepuii

2. 3a sKux yMOB Tino nepebyBsae€
y CTaHi cnokoto?

M’au Ha mimgyosi abo JgrocTpa, migBimre-
Ha 0 cTeji, mmepe0yBalOTh y CTaHi CIIOKOIO
(puc. 15.2). Ane cTaH CIOKOI IOPYIINTH-
cs, AKIIO «YyCYHYTH» Iigjgory abo miasic:
oig miero mpuraramHa 3eMJIi Tija Bigpasy
HOUHYTh pyXaTucs. A 1epeOyBamOTh BOHU
Yy CTaHi CIIOKOI0 TOMY, IO Oisg 3eMJIi CKOM-
meHcOBaHa (3piBHOBasKeHAa) Mi€l0 iHINUX TiJ.

Tino nepebysae y cmaHi CnOKO0, AKUL0
0il Ha Hb020 IHWIUX MIiJ CKOMNEHCOBAHI.

3. 3a AKMX YMOB TiJl0 PyXa€TbCA
pPiBHOMipHO NPSAIMONiIHINHO?
PoamipkoByouu 1Ipo MOPUUYUHU PYXY

TiJ, OaBHBOTpPelbKUui (isocod i BUeHUU

Apucmomenv AiHAINIOB HA4YeOTO IIPABUJIBHOI'O

3 TOIIAAY JKHTTEBOTO [AOCBily BUCHOBKY:

IIA TiATPUMYBAaHHS PyXy Tijla mOTpiOHAaA

OesmepepBHA MOid Ha HBOTO IHIIIMX TiJa

(puc. 15.3). Ane B XVI cr. Tanireo Ianineil

JIOBiB XMOHICTH IILOTO BUCHOBKY, 3IiMCHUBIIIN

JOCJiAM 31 CKOUYBAHHAM KYVJIBOK IIOXMJINM

sKoJsiobom (puc. 15.4).

Koau KyabKa CKOUYETHCS KOJIOO0OM yHU3,
BOHA HaOMpa€ IMBUAKICTD; KOJU 3aKOUYETHCSA
BIODY, CIOBiIBHIOE CBiif pyx. Iasineii mocra-
BUB 3aIUTaHHA: «fIK Oyae pyxaTucs KyJabKa
TOPU3OHTAJBLHUM TJIAJEHbKUM KO0JIO00M,
KOJIM PYyXy HIiUOro He 3aBakaTuMe?». YUeHU
TiHMIIIOB BMCHOBKY: KYJIbKa PyXaTHMETbCS
3 HE3MiHHOIO IIBUAKICTIO SIK 3aBTOIHO JOBTO.

Q- 0> 0>

4

Puc. 15.2. Tina nepeby-
BalOTb Y CTaHi CroKolo:
a — M'A4Y Ha nignosi;

6 — noCTpa Ha niggici

Pnc. 15.3. I3 xXuttesoro
JOCBify 3HAEMO:

wob Bi3oK pyxascA

3 HEe3MIHHO LWBUAKICTIO,
XTOCb Ma€ MOro LITOBXATU

v =const

Puc. 15.4. JocnigxeHHs Tanines (vy, v, — NOYATKOBA 1 KiHLEBa WBWUAKOCTI PyXy)
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Po3gin 3. B3AEMOJIA TIN. CUIX B MPUPONI. YacTtuHa 1

Y 3HAETE BUW, WO...

EkcnepumeHT, Aknn npoBoaATb y BUrNAMi
MipKyBaHb, Ha3NBalOTb YABHUM. YAIBHi eKC-
nepyvMeHTU AaloTb 3MOry OOrpyHTOBYBaTK
340rafKu, Wo noTiM NigTBepaXXyTbca abo
CNPOCTOBYIOTbCA MNOAANBLMMU peasibHUMMN
eKkcrnepumeHTaMu. AK BN BBaXae€Te, AKa Ya-
CTUHa gocnigxeHHs laninea 6yna yABHUM
eKcnepumMeHTom?

3IiACHIMO YABHUI EKCIEPHMEHT i MHu. YABIMO XJIONUHKA, AKHIHA
MYUTH JOBYKEJEe3HOI0 T'OPM30HTAJBHOI0 KOB3aHKOMO (pumc. 15.5). fArmio
Moro HiXTO He INITOBXA€ i He TATHE, TO BPEIITIi-peIllT BiH Mae 3IyIIu-
HutucdA. Ilpm mpomy BifcTaHb, AKY OOJIa€ XJIONUUK, Oyae 3ajiesKaTu

BiJl 30BHIIIHIX yMOB. AKINo, HAIPUKJIAI,
Ha JbOJy € HaMEep3JUM CHIl, TO XJIOI-
UMK MOOJoJIae JHuIile 1-2 M; AKIIOo JIifJ
IVIaJeHbKHUI, He € MeyKelo i 5 M; dAKIIo
XJIOMUYUK CTaHe Ha KOB3aHU, BiH MOKe
«apoJierituy i 30 meTpiB.

Mipkyemo majri. ¥YsaBiMo, II0 «rajibMy-
BaHHS» HEMAa€E 30BCiM. ¥ IIbOMY BHUIIAAKY
VABHUM XJIONUUK KOB3aTUME 3 He3MiH-
HOW UWLBUOKiICMI0 YABHOIO KOB3aHKOIO AK
3a8200H0 0oszo. Ilpu mwomy mia Semui
Ta JisT KOB3aHKM (OIIOpY) 3PiBHOBAKYIOTH
(KOMIIEHCYIOTh) OHA OIHY.

Ymosa pyxy mina 3 He3MIHHOIO
weuldxicmio BimoMa B MexaHimi AkK 3a-
KOH iHepuil:

Puc. 15.5. Yn 3ynmuHuTbCA XN0MN-
UMK, AKLO Hillo He 3aBaXaTume
NOro pyxosi?

Tino pyxa€eTbca piBHOMIPHO NPAMONiHINHO abo nepebyBa€ B CTaHi CMOKOIO
NuLie ToAi, KoM Ha HbOro He AiloTb iHWI Tia abo Ail iHWKX Tin CKOM-

NneHCcoBaHi.

L. SIKun pyX € pyxoM 3a iHepui€lo?

dizuune aeuue 30epiraHHa TiJIOM CTaHy CIIOKOI0 ab0 pPiBHOMipHOTO
MIPAMOJIiHIHHOTO PyXy Ha3WBAIOTh iHepuicto (Bim jaTuH. inertia — He-

pyXoMmicTh, 0e3disIILHICTE).
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§ 15. ABuwe iHepuii

IHepuia — ue ABuLwe 36epiraHHA WBMAKOCTI pPyXy Tina 3a BigCyTHOCTI abo
CKOMMEHCOBAHOCTI Ail Ha HbOrO iHLIMX Tifl.

Y disuni pyx miaa 3a ideanv-
Hux ymose (Koau Ha mino 308Cim
He Oditomb iHWi miaa) HA3ueamMb
pyxom 3a iHepui€to.

Y peasibHOCTI HEMOYKJIMBO CTBO-
pUTH YMOBM, 3a AKUX Oid 1HIIUX
Tist BigcyTHsa. Tomy B IOBCAKIEH-
Hi pyXOM 3a iHepIlliel0o BBa’KalTb
BUOAIKY, KOJU Oid HA TiJIO 1HIIMTNX
TiJI € IOBOJIi ciIa0KoI0 i 1o ImomiT-
HOl 3MiHU HIBHAKOCT1 CBOTO DPYyXY
TiJIO MPOXOAUTHL BHAUHUMN ILIAX

(puc. 15.6).

:’l =

Puc. 15.6. KoB3aHHA waibu no nbogy
nicna yaapy KIUYKOK MOXHa BBaXKaTu
pyxom 3a iHepui€to

Pyxatouncb Ha Benocunefi, B NPUNVHUAM TUCHYTW Ha nepani. Yomy 3a
JeAKnn yac BM 3ynuHuTeca? A yn ob60B'A3KOBO BU 3ynuHMTecA? AKLo

Hi, TO Yomy?

5. fIK pyxa€eTbca Tino, AKWO Aii HA HbOro iHWKUX TiNn

He CKOMMNEeHCOBaHi?

Ak, Ha Bamy AYMKY, pyXaTUMeThb-
ca OimbApaHA KyJad, Ha AKY HaJiTae
iHIIIa RyJs, nmpuuyomy il yzap HiumMm
He KoMIeHcyeTbca? fK Oyme pyxarucsa
TATapelnb, IO BUCUTHL Ha HUTII, AKIIO
HUTKY 1epepisatu? ¥ mmx Ta 6aratrbox
iHmMuUx BUNaAKaAX mMiaa 3MIHIOWOMDb
weudxkicmdv c6020 pyxy: 6inbApAHA Ky
nosieTuTh yOik (puc. 15.7); Tarapenb
MoYHe maJaTu.

To:x 3poOMMO BHCHOBOK: AKW0 O0il
Ha mijao iHWux mij He CKOMNEHCOBGHI,
mo mino 3MIiHIOE WEUOKicMmb C8020 PYXY
30 3HAYEeHHAM YU HANPAMKOM A00 00HO-
YACHO 3a 3HAYEHHAM | HANPAMKOM.

Puc. 15.7. binbapgHi Kyni
BHAC/NiAOK 3iTKHEHHSA
3MIHIOIOTb LLIBUAKOCTI CBOro
PYyXy AK 3a 3HaUeHHSAM,

TaK i 3@ HaNnpPAMKOM
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Po3pin 3. B3AEMOAIA TI1. CUIX B NPUPOAI. YacTuHa 1

A AK HACIMPABAI?

MabyTb, Bam goBogmnoca uytn eppasu: «BepluHuK 3a iHepLi€eio nepe-
NeTiB Yepes roNnoBy KOHA, KON TON CNITKHYBCA»; «BiH Tak po3irHaBcs,
LLIO He 3Mir ogpa3y 3ynMHUTUCA 1A NPOOGIr Le KinbKa KPOKiB 3a iHep-
Li€to»; «<ABTOMOGIfNb i3 BAMKHEHUM ABUMYHOM MPOiXaB 3a iHepLi€to
10 meTpiB». A UM cnpaBdi ONuCaHi pyxn € pyxamu 3a iHepui€?

NiABUBAEMO MNIACYMKH

Jii 8iocymHi — Tino
pyXa€TbCA PiBHOMIPHO.

i ckomneHcosaHi —
TiNO He PyXa€TbCA.

Jii ckomneHco- 3aKoH iHepuii

8aHi — TIiNO - . ) o
DYXaETbeA Tino pyxa€etbcA PIBHOMIPHO NPAMOIHINA-
PIBHOMIPHO. HO abo nepebyBa€ B CTaHi CMOKOIO NnLle

TOAi, KON Ha HbOro He AiloTb iHWiI Tina
abo fii iHWNX Tin cKoMNeHCcoBaHi.

IHepuia — ue ABMLWe 36epiraHHA LWBUAKOCTI pyXy
Tina 3a BigCyTHOCTI a0 CKOMMEHCOBAHOCTI Aji
Ha HbOTO iHLLMX TiN.

]

AKwWo Ail Ha TiNO iHWKX TiN He CKOMMEHCOBAaHI, TO TiNo

3MIHIOE WBWAKICTb CBOrO PyXy 3a 3HAaYEHHAM UM Ha-

NPAMKOM abo 3a 3HaYEHHAM i HaNPAMKOM OfHOYacHO.
J

K J
KOHTPOJIbHI 3ATNMNTAHHA

1. lloBemiTh Ha MPUKJIAAAX, IO Tijla 3aBXKAU B3aEMOMiIOTH, TOOTO
AKINO € Oid, To € i mporupaisa. 2. 3a AKUX YMOB Tijio 1epebyBae
y craHi cnokowo? HasemiTe mpukgagu. 3. 3a AKUX YMOB TiJIo pyxa-
€ThCA PiBHOMipHO mpAMOJiHiHO? 4. IK pyxaeThbcA Tijo, AKIIO HaA
HBOTO He AifoTh iHImi Tima? 5. CopmyaoiiTe 3akoH imeprrii. 6. Ilaii-
Te o3HaueHHA iHepirii. 7. HaBexiTh mpukJanm pyxy 3a iHepiriero.

\
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§ 15. ABuwe iHepuii

1. Bu cupute Ha crinbmi. Ak i crisens, Bu mepebyBaeTe y cTaHi
crokoio BimHocHO 3emuti. fKi Tinma mirors Ha crimens? Ha Bac? Illo
BU MOJKEeTe CcKasaTH mpo IIi mii?

2. HaseniTe nmpukraagyu HepyxXoMHUX Tija. fIKi Tijsa Ail0OTh Ha KOMKHe
3 Hux? Y axkomy Hampamiry? IIlo Bu mo:keTe ckasaTtu mpo 1mi mii?

3. IloBiTpsana Oynbballika CIJIMBA€E B 03epi 3 HE3MiHHOIO IIIBUAKICTIO.
o mie ma Oynpbamky? Yu OyayTh Iii Ail CKOMIIEHCOBAHUMU?

4. 3a aAKuUX yMOB Bi30OK (ZuB. puc. 15.3) pyxaeTbcs piBHOMIpHO IIpA-
MOJTiHi#HO? 30iJIbITye MIBUAKICTH PyXy? 3MEHIIIYE MIBUIKICTH PyxXy?

5. Yu morkHA pyx OiibApAHOLI KYyJIbKU IIiCaa yapy BBasKaTH PYyXOM
3a imepiiero? IloscHITH CBOIO AYMKY.

6. HaseniTe npukaazyu pyxy 3a 1HepIi€0 3 PeaJbHOIO KHUTTH.

7. Ilopaiire: 1) y kinorpamax: a) 5,3 1; 6) 0,25 1; B) 4700 r; 1) 150 11;
2) y rpamax: a) 9 Kr 230 r; 6) 270 r 840 mr; B) 56 T 91 ™.

8. ¥V KocMmiuHOMY IIPOCTOpPi HEMAa€ BiJ YOT0 BiAINITOBXHYTHUCH, aJie
KOCMIiUHi paKeTH YCHIiIIIHO TaM JIITalOTh, 3MiHIOIOUHN IIIBUIKICTH
CBOrO pPyXy. Bim 4Woro «BiAIMTOBXYHIOThCS» pPaKeTu, MI00 3MiHUTH
IMIBUAKICTh CBOTO PyXy?

9. CknazitTe KopoTkuii TBip Ha Temy «Miit mocBin, Axkuil migTBep-

IKye B3aeMomiio Tij». OdopMTe TBip Ha OKpeMOMY apKyIIIi, JoaaBIIN
300pasKeHHs.

KniouoBi TepmiHun
Bzaemonia ¢ Imepmia ¢« CrommeHcoBaHi mii « Pyx 3a iHepirieio

®I3UKA | TEXHIKA B YKPAIHI

Mwukona Mukonainosuuy boronw6oB (1909-1992) —
BMAATHUN i3k i Matematmk XX CT., aKagemik,
3aCHOBHMK HAayKOBMX LWKiN 3 HENiHINHOI MexaHikn Ta
TeopeTuyHoi ¢ismkn. M. M. boronio6oB 6yB 3acHOB-
HUKOM i AUPEKTOPOM [HCTUTYTY TeOpeTUYHOI ¢i3nKn
AH YkpaiHu (KuiB). Llen iHCTUTYT 3apa3 HOCWUTb MOro
im'a. Y HauioHanbHin akagemii Hayk YKpaiHu 3aCHOBaHO
npemito imeHi M. M. boronio6oga.
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§$ 16, IHEPTHICTDb TUJIA. MACA

3rapganTe: Ha 3ynuHLUi BN 3axoauTte B aBTOOYC. YCi Micusl 3amHATI, peski

nacaxupm croatb. [iBepi 3a4MHAOTLCA, aBTOOYC pi3KO NOYMHAE pyX, i BU
MyCUTe JOKIACTU 3yCUib, W6 He BnacTu. HacTtynHa 3ynuHKa — BU 3HOBY
3MyLUEHi YinnaTuca 3a NOpyYHi, agxke aBTOOYC 3yNMUHMBCS HAATO Pi3Ko.
YoMy LW0Ch «LWITOBXAa€» BAc ynepen 4Yv Hasaa?

1. o Take iHepTHiCcTL?

drazaiiTe MUTH IIiJ Yac I'PU Y «KBada», KOJK BaM IIOTPiOHO PisKo
3MiHUTH HANPAMOK a00 HIBUAKICTHL CBOrO PyXy. UM BUXOAUTH Yy Bac
3pobuTHu 116 MUTTEBO? 3BUUAWHO K Hi! Bu 3mymreni 3a Koroch uinsa-
THCS, POOUTH KiJibKa 3aiiBUX KPOKiB, BUTpAYaTH Yac HA PO3TiH TOIIO.

Ilig uac rpu 3 M’sueM BaM 3Ja€ThbCA, IO M’ AY, YAAPUBIINCHL 00
miggory, B Ty caMy MHTh BiJiCKaKye Big Hei. AJjie e He Tak: ynap
M’siya 00 miggiory TpuBae Jgeaxkuil uac (puc. 16.1).

sKHomme Tismo He MOXKe 3MIHUTH NIBUIKICTHL CBOT'O PYXYy MUTTEBO.
KaxxyTsb, 1m0 BCi Tijla «YMHATH OIIip» 3MiHi MIBUAKOCTI CBOrO pyXYy.
Y ¢isumi Taky BJACTUBICTB TiJ HasuWBaIOTh iHepmHicmio. Ilpu nbomy
YUM BasKUUU M’AY, TUM AOBIIIE TPUBAE ynaap.

IHepTHICTb — BRACTMBICTb TiNa, AKa MONAra€ B TOMY, WO ANA 3MiHW
WBMAKOCTI PyXy Tina BHACNiAOK B3aEMOAii NOTpibeH vac.

— 6/

1%

N
o _No HNo Jo No

Puc. 16.1. MNocnigoBHi cTagii yoapy m'aya 06 rnageHbKy MOBEPXHIO: MiCNA TOro Ak
M'AY, pyXxaluncb i3 NEBHOW LWBWUAKICTIO (a), TOPKHYBCA nignoru (6), BiH cnnoLly-
€TbCA, 3yNUHAYNCL (8), NOTIM HabyBae 3BMYalHoI dopmMKM, NOCTYNOBO Habuparun
WBMAKICTb (2), @ BXe MoTiM Bigckakye Big nignoru (0)
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§ 16. IHepTHicTb Tina. Maca

NOCNIAXEHHA

Poarnsaubsre puc. 1 i 2 Ta mpoBefiTh BignoBigHi mocsimu.

1. Yomy KyOuku magaroTh i3 Biska (pmc. 1)? Uu He Haramye
BaM IIeH JOCJiJ pisKy 3yIHHKY aBToOyca?

2. YoMy, KoM HUYKHIO HUTKY TATHEMO IIOBiJILHO, PBETHCA BEPX-
HA HUTKA, a AKIIO0 Pi3KO CMUKAEMO, TO PBEThbCA HUKHA (puc. 2)?

( N\ )

BerHﬂ HNTKa = E 7 Tﬂl’HyB
Barkka ’ MoBifIbHO

KyrnbKa :
Y Pisko™

CMUWKHYB

Hu>xHa
HUTKa

kP|/|c. 1 kP|/|c. 2

\

2. [laeMoO O3HA4YeHHs1 Macu Tina

YHacaimok Tiel camoi ail ofHi Tijla 3MiHIOIOTH MIBUAKICTE CBOT'O PYXY
JIOCUTh IIBUAKO, iHIII — moBinbHimIe. Hampukaazm, mob 3a JOIOMOTOIO
BeceJl HaJaTW IIeBHOI IITBUJKOCTI JIerKi¥ Oaiiapiii, moTpibHO HabaraTo
MeHIIle Yacy, HisK AJIg HaJaHHsS Tiel caMoi IIBHIKOCTI BaXKKOMY YOBHY.
Y TakoMy BUNAIKy KaKyTb, IO Y08€H IHepMHiWuil 3a 6aildapkry.

IuepTHiCTDL TiN1 XapaKTepusyeThbeA (PiBMUHOI0 BEJIUUMHOI — MACOM0.
Yuwm OinpIra maca Tija, TUM OijbIle yacy IOTPiOHO /I 3MiHM IIBUA-
KOCTi ¥oro pyxy BHacCJiloK Tiei camoil mii.

Maca Tina — ue ¢i3nyHa BeNnUYMHa, AKa € MIpPOIO IHEPTHOCTI TiNna.

Macy Tija mosHaualOTh CUMBOJIOM M. /Aqm iCHYIOTb
Odunuuysa macu 6 CI — Kinorpam: iHWi ognHWMUI
[m] — K. macu? Hasegitb

Okpi . . NPUKNaan Taknx
KpIiM KilJorpaMa BUKOPHCTOBYIOTh TaKl onnHmLp. JisHaiiTecs,

OAVHUILI Macu, AK mouHa (1), yenmuep (), 3BiKV BOHW NOXOZAT,
epam (r), miniepam (Mr): y AKMX KpaiHax X
17=1000&r; 1 1f = 100 xr; fB“MKI;p"I‘ACCTT‘:)B;’“;;;M)
1r=0,001xxr; 1mr=0,000001xr P 4 ’ J
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Po3pin 3. B3AEMOAIA TI1. CUIX B NPUPOAI. YacTuHa 1

3. fIk BUMipaATK Macy Tina?

OxkpimMm iHepTHOCTiI OyAb-AKe (i-
3UYHE T1JI0O Ma€ TaKOK BJIACTUBICTH
OPUTATATHACA IO iHINWX TiJ 3aBIs-
KU 2pasimauiiiniit 63ae€mo0ii .

Came Ha zpasimauiiiniiit racmu-
eocmi mia 6a3yemuvcsa HAUNOUWLUPEHI-
wuil cnoci6 6uMmMipio6aHHA MACU —
seaxncyeanns (puc. 16.2): wum 6irvuia
Mmaca mina, mum CuJibHiule 60HO
npumsezyemoscs 00 3emai i TOMY
CHJIbHiIIIE THCHE Ha INaJIbKU Tepe-
3iB abo Ha Barwu.

A AK HACIPABAI?

JlapviHKa CTBEPAXYE, WO Macy byab-AKoro Tina Ha 3emii MOXHa
BUMIPATA 3a JOMOMOroI0 3BaXKyBaHHsA, afgxe Oyab-Ake Tino He-
3anexHo Bif poO3MipiB NPUTAryeTbCA A0 3emii Ta MOXe TUCHY-
TV Ha WanbKy TepesiB. Mrkona BBakae, WO iCHYOTb Tina, macy

Puc. 16.2. 3Ba)KyBaHHA — HanAaBHiLLUIA
i HaMNoOLWMpPEHIWNA cnoci6 BMMIptoBaH-

HA Macun

Tin

AKX He MOXKHA BUMIPATU 3BaXKyBaHHAM. XTO Ma€ pauito?

4. Yun 3aBXXAM MU BUMIPIOEMO Macy Tina 3BaXKyBaHHAM?

3aspaHHA. Posrnanabsre puc. 16.3. Yomy gopiBHioe maca 3emuti? maca
Conma? maca aroma? maca kura? Uu Mo:KHA Macy KOYKHOIO i3 ITMX TiJj

BUMIPATHU 3Ba’KyBaHHAM?

Macun geakux Tin, Kr

1010

1 020 1 030 1 040

10730 1020 10710 1

EnekTpoH MoneKyna AHK
91-103"kr) || 241022k

2 ATom
) (~1072% kr)

Komaxa (~10~% kr)

MnaneTta 3emnsa

(6 - 10%* kr)

Puc. 16.3. Macn peakux Tin y MiKpo-, Makpo- Ta MeracsiTi
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§ 16. IHepTHicTb Tina. Maca

He cymuiBaemocs, mio BM IpPaBUJIBHO BiJIIOBiIM Ha 3anuTaHHA.
Tineku aBa Tija i3 3a3HAUEHUX MOYKHA 3BAKUTH, X0ua IIe iI HEeIIPOCTO.

Macy mina moxHa MAKOM BUMIpAMU, TPYHMYWOYUCL HA iHepm-
Hocmi min. IlocraBUMO Ha TOPUBOHTAJLHY IIOBEPXHIO IBa Bi3KHM 3i
cTUCHYTUMU Tpy:kuHamu (puc. 16.4, a). Posupamiadmunch, OPyKUHU
HaJaAyTh BidKaM IIeBHOI IIBUAKOCTI. SIKII0 Bi3Ku Habydymb odHako-
sux uweudkocmeil, TO BOHU € 0o0Hakosumu 3a macorw (puc. 16.4, 0).

Sxmro oxmu i3 BisKiB, HampukJazd BisoK 2, Habyde MeHULOl ULEUO-
Kocmi, To BiH mae Oinvwy macy (puc. 16.4, g). Ilpu nroMy B CKiJIbKHU
pasiB IBUAKICTh PyXy Biska 2 Oyme MEHIIIOI BiJl IIBUAKOCTI PyXy
Biska 1, y crTiinpKu K pasiB maca Biska 2 OinpInma 3a macy Biska 1:

my Vg
my v, ’ Akoto € maca Bi3ka 2
(omB. puc. 164, 8),
ne my i my, — Macu Bi3KiB; U; 1 vy — AKLIO Bi30K 1 macoi
MIBUAKOCTI PyXy, AKX HaOyJIU Bid3KH 3 Kkr HabyB yTpuui
BHACJILZIOK B3a€MOii. 0inbLIOT WBUAKOCTI,
Onep:xaHa piBHICTH [03BOJIAE BU- HIX BIi3OK 27 Y,

3HAUUTU BiJHOIIEHHA Mac TiJg, aKi
B3a€EMO/IiIOTh, 32 BUMIPDAHUMU HIBUAKOCTIMU PYXiB, SKUX HaOyBalOTh
Tijla BHACJiZOK Iiel B3aemomii. AKIMO K mpu IIbOMY Maca OSHOT'O 3 TiJI
(manmpuxiaz, m,) BifjoMa, TO MOXHa BU3HAUYUTH Macy iHIIIOTO Tijla (m2 ):

_ Y1

m2 g ml A —

Vg

Ha meprmuii morsisam, Takuii cnocid BUMipioBaHHS Mac He € 3pYYHUM,
aJjie BiH eqUHUN, AKIIO TijJa HEMOMKJINBO 3BAKUTU. ¥ OLIBIIOCTI TAKUX
BHUIIAIKIB y (opMyay MmiACTaBASAIOTL He HAOYyTi TijlaMu IMBUIKOCTI
PYXY, a 3MiHY weudxocmi pyxy KOXKHOTO Tija BHACJiOK B3aeMOAii.

6 ’ R ’I = ’l I u TTHE
Wil N
DS I~ B ) «

Puc. 16.4. OgHaKoBi 3a Macolo Bi3KM Yepe3 Ailo NPYXUH HabyayTb OfHAKOBMX 3a 3Ha-
UeHHAM LWBUAKOCTEN. Pi3Hi 3a Macoto Bi3KM HabyayTb Pi3HUX 33 3HAYEHHAM LUBUIKOCTEN
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Po3pin 3. B3AEMOAIA TI1. CUIX B NPUPOAI. YacTuHa 1

Y 3HAETE BUW, WO...

Kinoepam — ye o0Ha 3 ocHosHuUx oduHuyb Cl, momy 0n1a Hei icHye
emanoH. CnoyaTKy 3a eTajioH Kinorpama 6yno npuinHaATo 1 n
yncToi BoaM 3a Temnepatypu 6nmsbko +4 °C. Mpote
Takui eTanoH ByB fy»Ke He3pyUYHUM.

Y 1880 p. 6yno cTBOPeHO Mi>KHapPOAHWUIA €TanoH Kifno-
rpama. BiH ABnsB coboto nnaTUHO-ipUAIEBUIA LUUNiHAP
i3 O4HAaKOBMMW [iaMeTpOM i BUCOTO — 39 MM. Xoua
Lieln eTanoH 36epiraBca Malke B ifeanbHNX yMOBaX, BiH
NOTPOXM BTpayaB CBOK Macy uepes BUMAPOBYBAHHA.
Tomy i3 20 TpaBHA 2019 p. oAUHMLIKD Macy BM3HAYalOTb
3a gonomorow ¢dopmynu yepes ¢i3nyHi cTani.

MNABUBAEMO NIACYMKU

IHepTHiCTb Tina — LUe BNAacTMBICTb TiNa, AKa NonAra€ B TOMY, WO
ANA 3MIHU WBMAKOCTI PyXy TiNa BHACNifoOK B3aEMogii noTpibeH vac.

binbw iHepTHe | MeHLW iHepTHe
Nitak e—}— MikpoaBTObYyC

MikponiTpaxHuii aBTomobiNb «—+—e Benocuneg

MikpoaBTobyc e——e MikponiTpaxHuii aBToM0Ob6iNb

Maca Tina (m) — ue $isnuyHa BennumHa,
AKa € MipOI0 iHEPTHOI Ta rpasiTauifiHOI
B/IACTUBOCTEN Tina.

OaunHuua macn B CI — kinorpam (1 Kr).

( Cnoco6un BUMipOBaHHA Macu
o

3BaXKyBaHHA 3a 3miHOI WBNAKOCTEN
(maca — mipa rpasiTauii; Tina pyxy Tin yHacnigok
0[JHAaKOBOI MacK OJHAKOBO B3aemogfii
NPUTAryTbCA 0 3emri) (maca — mipa iHepTHOCTI)
vy vy
- e




§ 16. IHepTHicTb Tina. Maca

KOHTPOJIbHI 3ANMTUTAHHA

1. HaBenmiTs mpuKJIagn, SKi cBigUaTh IPO Te, IO AJA 3MIHU IIIBUL-
KOCTi pyxy Tijsa morpibeH uac. 2. JlaiiTe o3HaueHHA iHEPTHOCTI.
3. fIki BmacTmBOCTI Tija XapaKTepusyioThcs iioro macomo? 4. Ha-
3BiTh ommHuUI0 Macu B CI. 5. HasBiTh cmocobu BuMiproBaHHS MacH
ria. Ha akiii BiIacTMBOCTI Tija I'PyHTYETHCA KOYKEH CIIOCiO?

BIPABA N2 16

1. Bogiii aBTOOyca mOBepHYB IpaBopyd. ¥ AKHN OIK BiAXUIATHCA
nacaxupu aBTodOyca?

2. Maca ckaasku i3 cokom — 340 r 270 mr. BusHauTe Macy COKY,
AKIIO Maca MOPOKHBOI cKIAHKM — 150 r 530 mr.

3. JJopo:KHBO-TPAHCHOPTHI IPUTOAM YAaCTO Bif0yBalOThCA 3 BUHU
mimmoxoxis. fIki MipKyBaHHS BM HaBeJu 0, 100 IepPeKOHATH TOBA-
PUIIIIB JOTPUMYBATUCA HPABUJI JOPOXKHBOTO PYXy?

4. SragaiiTe Ipo YUIEHHA KOBJAP JABOMa crocobaMu: BHOMBAaHHAM
i BUTpymIyBaHHAM piskuMu 3maxamu. Ha aAKifi BiacTmBOCTI Tin
0asyrooTbed IIi crrocobu? YuM BOHU PiBHATHCA 3 TOUKH 30Dy (isuxu?
5. Bubepits A4 BCiX yuHIB i y4eHHIp KJacy KijJbKa IpyIl TBapuH
(mraxu, pubu, KOMax|, CCABIIi TOIO) i WmiAroTy#Te MOBiAOMJIEHHS
PO «PEeKOPACMEHiB» 3a MacoOi0 cepel BHOpPAaHUX TPYII.

EKCNEPUMEHTAJIbHE 3AB[

«Tepesu enacropyu». 3pobiTh Tepesu, BUKOPUCTABIIYN CTiJIeIlh,
VUHIBCBKY JIiHiIKY, ABa MJIACTUKOBI CTaKaHUYNKM, HUTKHU. 3a BaK-
KU Bi3bMiTh pi3Hi MoHeTH (ix Macu momaHo B TaOJauIli). 3a HOIOMO-
rOI0 OTPUMAHUX Tepe3iB BU3HAUTE MACy KiJIBKOX HEBEJIWKHUX TiJ.

Howminau

10 . .1 2 1
MOHETT 0 k.50 k.| 1 rpu |2 rpH |5 rpH| 10 rpH
Maca 1,7 42 33 | 40 | 52 64
MOHETH, T

ImepruicTs + Mipa imeprHocti + Maca + Eramon ¢ 3BasKyBaHHS

(Kmouosi TepMiHu




Po3gin 3. B3AEMOJIA TIN. CUIX B MPUPONI. YacTtuHa 1

JIAGOPATOPHA POGOTA N2 4

Tema. BumipioBaHHA Mac TiJl. rnk.com.ua/
106656

MeTa: HaBuMTHCA TpaIIOBATH 3 BaKiJbHUMHU Tepe3aMu
Ta BU3HAYATU 3a IXHBOIO JOIIOMOI'OI0 MacCW TiJl.

O6nagHaHHA: BakiabHI Tepesuw; Habip BaKKiB; ABa Tija I 3BaMKy-
BaHHS; OBl OMHAKOBL CKJISHKM: OJHA IIOPOKHS, iHIIIA — 3 BOJOIO.

BKA3IBKU A0 POGOTU

MigrotoBka fo0 eKCNepUMEHTY ( A
" NPABUNA
IIpounTaiiTe NpaBuna 3Ba)KyBaHHA. 3BAJKYBAHHS
EKCepUMeHT 1. 3piBHOBaXTe Tepesu,
NOKNaBLWN Ha neruwy
Hompumyiimecv incmpykuii 3 0e3nexu. WanbKy KNanTviky nanepy.

2. MNoknagiTb 3BaxyBaHe
TiNO Ha WanbKy Tepesis.
3. 3piBHOBaXTe Tepesu,
BUMAOUYN NiHLLETOM
BaXKu 3 dyTnapa Ta

1. HiTKO [moTpMMYyHOUYHUCH IIpaBUJ 3Ba-
JKyBaHHS, BUMIpATe Macy: a) 3ampo-
IMIOHOBAHMX MABOX Tij; 0) IOPOYKHBOI
CKJISTHKHU; B) CKJIAHKH 3 BOJOIO.

2. PesynabTaTu 3aHECiTH OO TaOJIMILi. MOCTYNOBO Aofatoun ix
Ha iHWY WanbKy Tepesis.
Hao6ip Maca 4. B3HauTe 3aranbHy
Howmep | 3BaxxkyBaHe . . ) .
. . BasKKiB Tija Macy Bax<KiB Ha LuasnbLli;
AocLAy Lty Ha ]’_]’_'[aj:[]')]lj_ mg, T 3a gornomorow I'IiHLl,eTa

MOBEPHITb Baxkkn y dyTnap.
Hazadyemo! Ha wanbkun
TEepesiB HE MOXHa K/acTu
6pygHi Tina, HanuBaTK

OnpauloBaHHA pe3ynbTaTiB eKCnepuMeHTy

BusHauTe Macy BOAM B CKJISHIL SAK pigvHK; NOPOLWKK CAiifg
PiSHUITI0O MacH CKJISHKM 3 BOJOIO Ta Macu HacUMATV Ha apKyL, 3piB-
HOPOXKHBOL CKJISAHKIU. HOBaXXVBLUW repen LUum

Tepesn pPa3oM 3 apKyLUeMm.

\ J

AHani3 ekcnepuMeHTy Ta MOro pesynbraTiB

3po0iTh BUCHOBOK, y SIKOMY 3asHauTe: 1) AKYy (isMUYHY BeJIUUYNHY
i 3a DOIIOMOrol AKOro HPUJIAAy BU BUMIipioBaam; 2) AKi YMHHUKU
BIIMHYJM Ha TOYHICTh BUMipIOBaHb; 3) Macy SIKOI'O Tijia BUMipSHO
3 HaMWOiJIBIIOI TOYHICTIO.

TBopue 3aBAaHHA

Buwmipaiite macy moneTku. IIlo HeoOxigHO 3pobuTH, ITII00 OTPUMATH
AKHAUTOUYHIIIINKN pe3yJbTar?

Bl 116



= S
IR vl e T
| ” ‘_|_!! || !‘ U\ ”“ it

$17. TYCTUHA. OAUHULL]I TYCTUHU

Mu 4acTo BXXMBAEMO BUPA3M «NE€rKMn, MOB MOBITPS» ab0 «BaXXKWUM, fIK
CBUHeLb». Ane Yu 3Ha€ETe BM, LLLO Maca NOBITPA BCepeauHi cynepMapkerty
CTaHOBUTbL NMOHap, 5000 kr? MigHATM BaHTaX TAKOi MAacu He NOAYXKaE
i cnnadv. HartoMictb CBUHUEBUM Tarapeub Aasi BYAKW Nerko nigHiMe
HaBiTb MantoK. TOXX HaBeaeHi BUpa3n € XMOHMMNU? 3’aCynMo.

1. 3AiNCHIOEMO BUMipOBaHHA Ta BUKOHYEMO pPO3paxyHKM

DOCNIAMKEHHA

Ha pucysky Bu 0aunTe nBa CyIlijibHi (Taki, 110 He MalOTh II0-
POKHIH) CBUHIIEBI OpycKm pisdHOro ob6’emy. Bare 3aBmaHHsa — KO-
PUCTYIOUNCHh PUCYHKOM, 3HAUMU 8i0HOULeHHA MACU KOWCHO20 OpYCKaA
00 11020 00°emy, Mmobmo usHawumu macy ceunuyio oo’emom 1 cm3:

1) Busnaure o6’em (V; i V,) i macy (m; i m,) KOMKHOro

Opycka;
2) BU3HAUTE BiJHOIIIEHHA MacH KOYKHOTO OpycKa OO0 MOoro od’emy

my . My :
T i 5 Yu ogHAKOBi pesyibTaTH BU OfepKaan?
1 2

2 S




Po3gin 3. B3AEMOJIA TIN. CUIX B MPUPONI. YacTtuHa 1

CrooxiBaemMocsi, III0 B BCe 3POOHIH
[IPABUJIBHO i A1 060X GPYCKiB omep- | (1K BY BBaXaeTe, un

JKaJIM OJHAKOBI pe3yJIbTaTu: 3MiHMBCA 6 oAepa-
HWUIA pe3ynbTaT, AKOM

m r
=—2-11,83—. ANA eKCrepumeHTy
Vi V, cM MW B3ANN CBUHLEBI

m

OTske, MU BCTAHOBWJIHU, IIO0 MacCA 6pyckn BABIYi GinbLwoi macu?

ceunyio o6’emom 1 e dopinioe 11,3 r. | 7KWO 6 3minmeca,
TO K i B CKillbKN pasis?

2. fIK BUSHAQYUTU TYCTUHY PEYOBUHU?

Mwu npoBesnu pO3paxyHKM OJA TiJ, BUTOTOBJIEHNX B3i CBHHILIO.
JKIIo B3ATH CYI[iJIBHI Tijla, BUTOTOBJIEHi, HAIIPUKJIAM, 3 aJIOMIiHifO,
TO 3HOBY OJIEP:KIMO PiBHI pe3yJbTaTH, ajie BOHU BiApiSHATHUMYTLCS Bis
pes3yJabTaTiB MOIepeqHbOro Hocainy. BidHowenHns macu mina 00 il0z2o
00’emy — xapaxkmepucmuka He mina, @ peyoBUHU, 3 SAKOl Ile TiJo
BUTOTOBJEHO. 1[10 BeIMUmMHy HAa3WBAIOTH 2YCMUHOI DELOBUHU.

lycTnHa pevyoBnHN — Le di3nyHa BeNnumMHa, AKa XapakTeprye peyoBUHY
N OOPIBHIOE BiQHOLWEHHIO Macu CyUiNbHOro Tina, BUFOTOBMIEHOrO i3 L€l
peyoBMHKN, O ob6'eMy LbOro Tina:

_n
P v I
me p («po») — rycTuHa pedyoBMHU; m — Maca Tijga; V — ob0’em Tina
(o0’em, 3aHTHATHUI PEUYOBUHOIO).
Y CI oguuuiiero Macu € KijorpaM, a OAMHUIECIO 00’€My — MeTp
KyOiuHU, TOMYy 00unuusa zycmunu 6 CI — Kinorpam Ha meTp Ky6iuHuin:
KT
[r]==-
M
3aCTOCOBYIOTH TAKOMK ONUHHIIO I'YCTHHU 1 XL _ 0,001 r
epam Ha canmumemp kybiwnuil (r/cmd): Mo cm®
KT 1-1000r r
1—= =0,001 —-. r KT
M 100 cm-100 cm-100 cm cM 1 3 :1000—3
CM M

3. MopiBHIOEMO ryCTUHU Pi3HUX PEYOBUH

I'yctnHEI peyoBMH MOXKYTH CYTTEBO BiIpi3HATHCS OJHA Bil OJHOIL.
Came TOMy CYIIiJbHiI Tijla, OZHAKOBI 3a PO3MipoM, aJjie BHUT'OTOBJICHI
3 pi3HMX pedyoBUWH, OyayThb MaTu pisHy Mmacy (auB. puc. 17.1).
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§ 17. TyctnHa. OguHWLi rycTUHN

02r 09r

-~

11,3r 193r

Kopok Jlig JNlaTyHb CeuHeupb 3onoTo

Puc. 17.1. TyCTUHN PEYOBMH € Pi3HMMK, TOMY, XOYa MofdaHi PEeYOBMHM 3aMMaloTb
oaHakoBuin ob’em (1 cm3), iXHi MacK CyTTEBO Pi3HATbLCA

OpienTtytouncb Ha puc. 17.1, gisHanTeca ryctmHM Kopka, Nbogy Ta 30/0-
Ta. CKOpUCTaBWMCb TAONUUAMMN TYCTUH AeAKNX PevyoBUH (HanpurKiHUi
MigpyyHrKa), BM3HauTe Macy Kybuka o6'emom 1 cm3, BMroToBneHoro
3 NaTyHi.

Pesynbrar o0OumCiIeHHA TI'yCTHUHU
TO3BOJIAE MiBHATUCHA, 3 IKOI PEUOBUHU
BUT'OTOBJIEHO Tijo. [[14 ybozo documb
sumipamu macy ma o0’em mina, 3HaAll-
mu 8i0HOWeHHA macu miaa 00 i10zo
00’emy, a nomim crKopucmamucsa
mabauyen 2YcmuH.

Hanpuknan, ryctmHa pedyoBUHU,
3 AKOl BUTOTOBJIeHA QirypKa coBu
Ha puc. 17.2, mopiBHIOE:

m = 8,9 Kr

pzﬂ— 8,9 Kr :8900R—g,

vV  0,001m° M V = 0,001 M3
3a TabauIleI0 I'YyCTUH BU3HAYAEMO,

uo Qirypka Moyke OyTu BUTOTOBJeHa Puc. 17.2. Qirypka coBu, Hamimo-
3 mini. BipHilLle, BUroTOBMEHA 3 Migi

Y1 3HAETE BU, LLO...

Ha Hawiin nnaHeTi Hanbinbwy rycTtuHy

3 peyoBUH Mae ocmii. Moro ryctHa —

22,6 r/cm3. Ane y BcecsiTi icHytoTb Tina,

FyCTMHa AKUX 3HA4YHO Ginblua 3a rycru-
Hy ocmito. MgeTbca nmpo cepegHio rycTuHy
HENTPOHHOI 30pi — 10'-10" r/cm3. CipHuKoBa
KOpo6Ka, HarMmoOBHEHA PEYOBUHOIO TaKOI ryCcTu-
HW, Mana 6 macy NOHaAa MinbApL TOHH.
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Po3gin 3. B3AEMOJIA TIN. CUIX B MPUPONI. YacTtuHa 1

4. Bip AKUX YMHHMUKIB 3aNeXUTb
ryctTuHa pe4oBuHu?

I'ycmuna 3aaexcumv 6i0 azpezamHozo
CMary pevosuHu ma il memnepamypu.

JARINO peuoBHMHA 3MiHIOE CBOIO TeMIIe-
paTypy abo arperaTHuii craH (IIepexoquThb
i3 TBepHoro ctaHy B pPigKuii, i3 pigKoro B
ras3onofioHuil uu HaE:HaRI/I), maca Bﬁuoelfuu Puc. 17.3. BigcTaHb  Mix
3aNUWAEMbCA  He3MiNHO00, a OT ii 00’eM MOneKyniamMu rasy Habarato
BMIHIOETBCH, OCKLIBKH BMIHIOETBCA CEPEAHA  Ginpwa, Wi BIACTAaHb MiX
BigcTaHb MK dYacTHHKAMU. BiOnosidno yonekynamn pigntm
3MIHIOEMbCA U 2YCMUHA.

Tak, y pasi mepexony 3 pidkozo cmaHy 6 2a30noliOHuil zycmuHa
PeLoBUHU 3MEHULYEMbCA, OCKIIBKU 30iJbITYEThCA 00’€M, AKUIT 3aiiMae
peuoBmHa (puc. 17.3).

3i 30ilbWeHHAM memnepamypu cepeiHa BiCTaHb MijK YaCTHHKaAMU
PeYOBHHU 30iJBITYETHCSA, BiAIIOBiMHO 30iabIIyeThca i1 00’eM, a oTike,
3MEHULYEMbCA 2YCMUHA peyosuHU. 31 3MEHIIIeHHAM TeMIlepaTypu —
HaBNAaKU: I'yCTUHA PEYOBUHU 301JILITYETHCS.

Y 3HAETE BW, WO...

3BMYanHa Boda He NignopAAKOBYETbCA

3arafibHUM 3aKOHOMIPHOCTAM: Mif Yac

HarpiBaHHA Big 0 °C go 4 °C 1i ryctuHa
36inblwyeTbcA. [ycTMHa BOAM MaE€ I iHWY aHo-
Manito: BOHa 6inblua 3a rycTuHy Nboay.

5. flk 064YmncnuTK Macy Ta o6’em Tina?

Y maBemenux y maparpadi IpuUKJdagax MM PO3TIIALAJNA CYIIiJIbHI
OMHOPimHI Tijla, TOOTO Tija, IITO He MAIOTHh IOPOMKHUH i CKJIAZAIOTHCS
3 onuiel peuoBuHU. SIKIIO0 B TiJi € MOPOKHUHU a00 BOHO CKJIAJAEThCA
3 pisHuUX peuoBuH (Kopabeyib, PyTOOJSbHUHA M’SdY, JIIOAWHA TOIIO), TO
TOBOPATH IIPO CepedHio 2YycmuHy miaa:

_m
Peep = ? ’
1€ Peep — CEPENHSA T'yCTHHA riza®; V — o6’em Tijma; m — Maca Tija.

%  JTaji rycTUHY i cEpemHI0 I'YyCTUHY PEYOBMHY HO3HAYATIMEMO OJHUM CIMBOJIOM — p.
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§ 17. lyctmHa. OanHMLi rycTuHN

3Harouu 00’eM Tijla Ta WOro rycTuHy (I'yCTHHY PEYOBUHU, 3 AKOI
BOHO BUTOTOBJIEHE, ab0 CepemHI0 T'yCTHUHY Tijia), MOYKHA BUSHAYUTU

Macy Tijma 0e3 3Ba:KyBamHA. CupaBmi, AKIIO

m ) ) . . —> m=pV
p:?, To m=pV. BignosigHo, AKII0 Bigomi -
o . p=—
Maca ¥ I'yCTHHA Tijla, TO MOKHAa BUBHAYUTU V m
. , m —_— V=
rioro od’em: V = —. P
p

[li3HalTeca, CKiNbKMU BW BaXxute, N OLiHITb 06'eM cBoro Tina, AKLLO
BIiAOMO, WO CepedHA 2ycmuHa mina JOUHU CMAHo8uUMe 6/1U3bKO
1000 Kr/m3. MomipKy#iTe, YoMy Cif Came oYiHUMU, @ He 8U3HAYUMU TOUHO.

niaAsUBAEMO Tii

lyctTuHa pe4voBuHM — ue i3nyHa BeENNYMHA,
AIKa XapaKTepu3ye NeBHY PeyoBUHY Ta AOPIBHIOE
BIJHOLLIEHHIO Macu CyUiNbHOro Tina, BUrotosse-
HOro i3 Ui€i peyoBUHN, fo 06'emy LboOro Tina.

[ycTuHa € 6inbluoto, Konw:
v/ WinbHiwe po3TawoBaHi aTomMmn (Monekynw);
v/ 6inblwa maca aTomis (Monekyn).

( BumiptoBaHHA rycTnHmn J

A ( N ( A
Bumiptoemo macy Bumiptoemo o6'em O6uuncnioemo

m=50r

Tl
©
ho)
T
<




Po3gin 3. B3AEMOJIA TIN. CUIX B MPUPONI. YacTtuHa 1

1. IMai#iTe o3HaUeHHA T'yCTMHU pedyoBUHU. 2. fIKi BuMiproBaHHSA
HeoOXiHO 3milicCHUTH, 100 BHU3HAUUTH TI'yCTHUHY peduoBmHHU? 3. AKi
oguHUIli ryctuuu? 4. SIK momaTu rycTUHy B IrpaMaX Ha CAHTHUMETP
Ky6iunnii (r/cm3), gKII0 Bimome ii 3HAaUeHHA B KijorpamMax Ha MeTp
Ky6iunmit (xkr/m3)? 5. Big axux (axTopiB i AK 3a7eKUTH T'ycTHHA
peuoBuHHN? 6. SIK o0umMcIMTM Macy Tijla 3a HMOTO T'YCTHHOIO Ta
o0’emom? 7. IK BusHauuMTH O00’€M TiJia 3a HIOr0 I'yCTHMHOIO Ta Macoio?

1. ¥V nuiaieApl Oif DOpIIHEM MICTUTBCSA KUCEHb.
Ilopiiens MOUMHAIOTH ONMYyCKATU (AUB. PUCYHOK).
Sk mpu boMy 3MiHIOETHCA: a) Maca ragy? 0) o6’em
ragy? B) rycTuHAa rasy?

2. I'ycruna miatuam gopisaoe 21 500 kr/m3. koo
e Maca miaruHN ob’emom 1 M3? o6’emom 1 cm3?
3. 3HaueHHA AKOI BeJIMUMHU MU HacIpaB[i IOpiB-
HIOEMO, KOJII TOBOPHUMO: <«JIETKWII, MOB IIOBiTDS»,
«BAXKKUN, IK CBUHEI[b»?

4. YV axux BUNAJKaX MacH TiJl OZHAKOBOro 00’eMy OyayTh piBHUMU?
5. OgHa 3 OBOX ONHAKOBUX MOCYAWH HAIOBHEHA PiAKUM MeEIOM,
a immia — oJuiero. Maca AKoi pigumHM OijgbiTa i B CKiJIBKH pasiB?
6. JIlBa KyOMKM MalOTh OMHAKOBY Macy. llepmuii KyOMK BUTOTOBJIE-
HUH 3 OprcKJa, Apyruit — i3 gyoda. O6’eM AKOro KyOMKa € MEHIIINM
i B ckinpKu pasiB?

KniouoBi TepmiHn
I'yctuna peuoBuHu * CepemHsi I'yCTHMHA Tija

[w] 34, =l
NNABOPATOPHA POBOTA N2 5

Tema. BusnaueHHs I'yCTUH TBepAOrO Tijla Ta PiAWHN. [w] 55T

MeTa: BUBHAQUUTHU T'yCTUHU IIPOIOHOBAHUX TBEPIAOTO  rnk.com.ua/106657
Tijla Ta piguHN.

O6nagHaHHA: Tepesu; JiHiliKa; TBepAe TiJIO HA HUTI; MipHa IIOCyAWHA
3 BOJOIO; CKJSAHKA 3 JOCJi»KYBaHOIO PiIMHOIO; ITOPOXKHS CKJIAHKA;
mamnepoBi CEepPBETKU.
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JlabopaTopHa poboTta N 5

BKA3IBKU A0 POGOTU
Hompumyiimecv incmpykuyii 3 6es3nexku.

Pesyavmamu eumiprosanv i obuuc-
JleHb 8idpa3y 3anocbme 00 mabauui.

1. BumipsaiiTe macy TBepaoro Tijia
3a JOIOMOTOI0 TepesisB.

2. BuwmipsaiiTe o6’em TBepmoro Tija
3a JIOTIOMOTOI0 MipHOI IOCYAWHU
(DIuB. PUCYHOK).

3. Busuaure mMacy Ta 00’e€M JOCJiIKY-
BaHOI PiIMHN:

« BUMIpsANTE Macy CKJISHKH 3 JOCJiIKyBaHOI PiIMHOIO;

* IepeJUATe PIINHY B MipHY HOCYAWHY Ta BUMIipANTe 00’€M piauHU;
* BUMipAliTe Macy NMOPOYKHBOI CKJIAHKU;

« 00UMCJIiTE Macy piguHU.

OCJILIKYBaHe I'yveTunma
A .ﬂ y Maca 0O0’em y P
Tijgio abo 3 3 3 PeuoBuna
. m, T V, cm r/cm KI/M
pigmnHa

OnpauloBaHHsl pe3ynbTaTiB eKCNepUMEHTY

1. BusHauTe T'yCTHUHY PEYOBMHU, 3 SKOI BUTOTOBJIEHO TBepAe TiJo,
Ta JOCJHiPKyBaHOI PiIMHM.

2. Kopucryrounuchk TadIUIAME I'YyCTHH, BU3HAUTE PEUOBUHU, AK1 JOCJIi-
K EHO.

AHani3z eKcnepMMeHTy Ta MOro pesynbTaTiB

3po6iTh BUCHOBOK, y SKOMY 3a3HauTe: 1) AKYy (i3WUHY BEJINUYUHY
Ta 3a JOIOMOIOI0 AKWX NPUJIAMIB BU BUMIiproBaiu; 2) AKi YMHHUKU
MOIVIM BILJIMHYTU Ha TOYHICTH Pe3yJabTaTiB.

TBOpue 3aBAAHHA

3anpornoHyiiTe cmocobu (TeOpeTUUHUH Ta
eKCIIEpUMEHTAaJbHUH), 3a JAOIOMOTOI0 SKUX
MOJKHA 3HAWUTH Macy BOAU, II0 BUJLIETHCS
3 BignwmBHOI TOCyamHU (AUB. PHUCYHOK),
AKNIO B Hel IIOBiJIbHO 3aHYPUTH, HAIPU-
KJIaJ, aJIOMiHieBUNI KyOUK.
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§ 18. YHUMOCSA PO3B’'S1I3YBATU 3AAANI

Harapaemo, Wo nepep TuM, SIK po3B’a3yBaTh 3aaadi 3 ¢isnkn, HeobXxigHO
YBa)XHO MpoYMTaTM YMOBY 3ajadi W yCBiAOMUTU, MPO WO WNAETLCA.
MoTiM MOXKHa po3noYMHaTK LWyKaTu BignoBigi. OTXXe, yBaXXHO YMTAEMO,

AYMAEMO, PO3B’SI3yEMO Ta MepeBipsiEMO, YM BCe 3pOGNEHO NpaBUbHO.

M 3apaua 1. CBunnesa Kyaa Mmae o6'em 60 cm® i macy 0,565 kr. Uu
Mae I Kyasa MoposkHuHY? AKINo Tax, To BusHauTe 00’eM mopokuHuHu. M

Ananiz @isuunoi npobremu. Bukonaemo pucyHok. SIKimo o6’em
ceuHIO (V ;) Menmuil Big o6’emy Kyuai (V,), TO KyJd Mae IOPOKHUHY,
, . . . S
o6’em AKol gopiBmroe: V=V, -V .

I'yecTuny cBUHITIO 3HAAEMO B TAOJIUITI T'YCTHH.
- . CBuHeIb
¥ 1i#t 3agaui Kpaie mMacy moiaTH B I'paMax,

00’eM — y caHTUMeTpaX KyOiuHUX, 'YCTUHY —

y rpaMax Ha CAHTUMETD KYOiuHU. TloposkHMHA

4 Tano: TIowyx mamemamuunoi modeni. Po3g'a3anHa.
M. = M. = 1. Busnaummo 006’eM CBUHITIO:
K CB m m
= 0,565 kKr = Pog =—2_ AV T2,
CB V CB
=565 CB Pcs
_ 3 r 565
V,=60cm [VCB]: ~ —ceMmP; V.= =50 cm>.
r r 11,3
=11,3 — — ’
Pcs ’ 3 3
CM CM
Suaumu: Ananis pesyromamis: V., >V ., oT:Ke, Kyldsd
Viaop — ? Ma€ MOPOKHUHY.

2. Busmaunmo 00’eM IOPOKHUHU:
Viop =V —Ves =60 em® —50 cm® =10 em®,

Bionogidv: V,,,=10 cm3.
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§ 18. Yunmoca po3s’asysaTu 3agavi

B 3apava 2. CKLIBKM 3aJIiBHMYHMX ITMCTEPH IIOTPIOHO AJIA IIepeBe-
seHa 1080 T HadTH, AKIO MIiCTKiCcTh KOo:KHOI mucrepau — 25 m3? M

Ananiz @isuunoi npobremu. KinbKicTh IuCTepH MOYKHA 3HANUTH,
nofisimBIIKN 3aragbHuil 06’em HadTu (V) Ha MicTKicTh omuiei mucrep-
Hu (V). 3aranpHuii 06’eMm Ha()TU BUSHAYUMO 3a i1 MacO0 Ta I'yCTUHOIO.
I'yctuny HadTu 3HaiizemMo B TaOJHUIL TI'yCTHH.

3agmauy poap’sazyBatumeMo B ommHunax CI.

( Tlano: Iowyrx mamemamuunoi modeni. Pozgsasanna.
m=1080T = 3 03HAUEHHS I'yCTHUHYU BU3HAUYMMO 3arajbHUI
m m
=1080000 kr | ob’em HadpTU: p= 7 = V=—.
KT P
p=800— BusHauumMo 3arajbHY KiJbKiCTh IIMCTEpH:
M
1%
V, =25 m3 NZ—:ﬁzvo:i.
_ Vo p PVo
Snaumu: IlepeBipuMO OZMHUITIO, 3HAUAEMO 3HAUCHHS
N —? ITyKaHOI BeJMYMHU:
[N]-—* 1, N— 1080000
Kr 3 80025

g™
M

Ananiz pesyavmamis. KinbKicTh 1CTEPH, Ofiep:KaHa B Pe3yJib-
TaTi po3paxyHKiB, € IIiJTKOM peaJbHOIO.

Bionosgidv: N=54.

1. 3 AKoro marepiajy BUTOTOBJIEHUN JUTAYUNU KYyOUK, 00’€M SKOTO
nopiBaioe 250 cm3, a maca — 110 r?

2. Maca cpi6uOi ¢irypku cranoButh 707 1, a ii o0’em AopiBHIOE
0,7 mv3. Yu mae moposxkHuUHY 18 dirypka? Biamosizs obrpynryiite.
3. IITo Ginpmre — Maca BumTeaA (PisKyIbTYypPHU
Yy Maca IIOBiTpA B CIIOPT3aJi, AKIIO Maca BUU-
Tesisi craHOBUTH 80 KI, a po3Mipm cropT3ajy
20x10x5 m? O0’emom, AKUI 3aliMa€ B CIIOPT-
3aJIi CIIOPTUBHUI iHBEeHTAp, 3HEXTYUTE.

4. YV meHBYpKY 3 Bojoro (puc. 1) sanypusau
MeTaJeBUi MUJIiHAP Macoro 675 r (pme. 2).
3 AKOI peuyoBMHU MOKe OyTH BUT'OTOBJIEHUN
muIiHgp?
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NiABUBAEMO NIACYMKHU

PO3A4INy 3

YactuHa 1 «fIBuue iHepuii. IHepTHicTDL
i Maca Tina. lyctTuHa pe4oBUHW»

1. Bu 3’scyBajm, 110 Tijla B3a€MOJIiIOTh OAHE 3 OJHHM i IO caMme
83a€m00isl € NPUYUHOI0 3MIHU WEUudKocmi pyxy miaa.

B3AEMOJIS TIJI
v v

Hii ckommeHCcOBaHi Hii HeckoMIleHCOBaH1
- PiBHOMipHMI npAMoIiHiTHUNT pPyX - HepiBHOMipHU pyx
« CTaH CIIOKOIO - KpuBominiiauii pyx

2. Bu pgisnasucsa, mo saeuwe 30epizanHsa weudxkocmi pyxy miaa
3a sidcymuocmi ab6o ckomnencogarnocmi 0ii HA HbO2O THWLUX MIJ
Ha3usaiomv sAeuulem iHepuyil, a PiBHOMIPpHUU NPAMOJIIHINHUNA pyX
Tijla 3a IIUX YMOB — PYXOoM 3Q4 iHepuier.

3. Bu mepekomajmcs, IO AJId 3MiHHK IIBUIKOCTI PyXy OyIb-AKOT'O Tija
moTpibeH yac, i misHaMCsA, IO TaKy BJIACTUBICTH Tijla Ha3MBAIOTh
iHepmHicmio.

4. Bu mIpomoB:KUIN O3HATOMJIEHHS 3 (DIBSMYHUMHU TiJIaMU i1 PeUYOBUHAMU
Ta AiBHAJUCA TPO JeAKi (PisMUHI BeJIUYUHU, AKi XapaKTepu3ylTb
TiJIO 1 PedYOBUHY.

disnuna BeInYnHA

IIIo
Cum- | OnuHNIA Cnocobu .
Hasga | xapak- Dopmysa . Oco6smBoCTi
BOJI B CI BUMipIOBaHHS
TEPU3YE
Maca |Tino m | Kimorpam | My _ Vg |+ 3BasKyBaHHA € miporo
Mi M r . rpasitarii-
( ba (en) (&r) my U1 |+ 3a 3miHO0O papiTar
iHepTHO- . HOI BJIaCTH-
S IIBUIKOCTI pyxy R
cTi Tina) . : BocTi Tija
TiI YHACTITOK
IXHBOI B3ae€MOIil
T'yetu- | Peuo- p | Kinmorpam p= m | 3a BumipaHuMU | 3aJEKUTH
Ha BUHY (po) | Ha meTp VvV | macoro Big Tem-
KyOiuumit Ta 06’eMOM mmeparypu
(&r/Mm?) it arperar-
HOTO CTaHy
PEUOBHHU
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3ABAOAHHSA ANns1 CAMONEPEBIPKU

A0 POo34lIny 3
YactuHa 1 «flBuie iHepuii. IHepTHicTb Tl
i Maca Tina. lyctTuHa pe4oBUHN» 106658

YV 3ae0annax 1-4 eubepimv 00y npasu.bhHy 6i0no6idb.

1. (2 6aau) SKimo Ha Tijio He AilOTH iHIMI Tijsa, TO TiJO pPyXaeTbCs:
a) IPAMOJIiHIHO 3i IIBUAKICTIO, TKA 3MEHIITYETHCST;
0) IpPAMOJIiHINTHO 31 IMIBUAKICTIO, KA 301JIBITYETHCS;
B) PiBHOMIpHO IO KPUWBOJIIHIAHIN TpaeKTOpii;
I') PiBHOMipHO ITPAMOJIiHIITHO.

2. (2 6anu) Kynbka, aka mepebyBaJjia y CTaHi CIIOKOIO Ha CTOJHKY Ba-
TOHA IIOTSATa, PAIITOM MHOKOTUJIAacd Hasald (IPOTHJIEKHO PYyXY IOT-
ra). fIki sminm cranucs mig yac pyxy morara?

a) IOTAT MPUCKOPUB CBi#l pyX;
0) OTAT mMOYaB raJibMyBaTH;
B) MOTAT IIOBEPHYB IIPABOPYY;
T) IOTAT HTOBEPHYB JIiBOPYY.

3. (2 6aau) XnaomuwK 3icTpuOHYB 3 KOPMH HEPYXOMOT'O YOBHA.
Y cKinbKuM pasiB mMaca XJONUYMKAa BiAPiBHAETHCA BiJf Macu YOBHA,
AKITO0 XJIOMYMK HaOyB miBuakocTi 1,5 M/c, a 4oBeH — MIBUIKO-
cti 3 m/c?

a) Maca XJIOMUYMKa BABiui OijbpIlia 3a Macy YOBHA;

0) Maca XJIOMUMKa JOPiBHIOE Maci UOBHA;

B) Maca XJIONUMKA y IIiBTOpa pasy MeHIIla BiJ Macu YOBHA;
r) Maca XJIOMUMWKa BABiUi MeHIIa BiJ, Macu YOBHA.

e

(2 6anu) Maca Tina i3 sonora o6’emom 1 cm?® 6isnbIna 3a Macy CBUH-

IIeBOr0 Tijla TOro caMoro ob’eMy Ha:
a) 8 r; 6) 11,3 r; B) 8 Kr; r) 11,3 kr.

5. (3 6anu) Ba BidKu Oysiu 3’€IHAHI CTUCHYTOI NPYKWHOIO Ta mepe-
OyBayii B cTaHi cmokoio. Ilicasa Toro Ak Ipy:KMHA POIMPAMUJIACE,
Bisok 1 mabOyB IIBUAKOCTiI 5 cM/c, a Bidok 2 — mBUAKOCTi 65 cm/c.
fAxoro € maca BisKa 2, akimo Maca Biska 1 cramoBuTb 1,3 Kr?

6. (3 6aanu) Maca CyIiJIBHOTO Tijla, BUTOTOBJIEHOT'O 3 aJIIOMiHilo, cTa-
HOBUTH 5,4 Kr. Busmaure 00’eMm 1boro Tiza.
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Po3gin 3. B3AEMOJIA TIN. CUIX B MPUPONI. YacTtuHa 1

7. (3 6axau) Ilocyogury micTkicTio 5 s i Mmacoro 0,5 Kr Ha OOHY TPETUHY
3aMOBHUJIN MeAoM. SIKOI0 € mMaca IOCYAUHU 3 MeaoM?

8. (3 Oanu) IIlo6 opmepskaTu JaTyHb, NEPEeIJIaBUIN Miab o6’eMoM
0,2 M3 i muaK 06’eMom 50 mam3. SIKol0 € T'ycTHMHA Ofep:;KaHOI JaTy-
Hi? OG’eM criaBy JOPiBHIOE CyMi 00’€MiB IOr0 CKJIQJHUKIiB.

9. (4 6anu) Maniok BuainuB (irypky, Ha
BUTOTOBJIEHHsA s1KOi BuTpaTtuB 10 r 1miac-
tTuiainy. Yoro cecrpa Buiinumia (irypky
TaKy camy 3a (popmoro, ajie BABiUi 0ijb-
1ry 3a posmipamu (aAuB. pucyHOK). CKinab-
KM IIJaCTUJIIHYy BHUTpaTHJa OiBUMHKA?

3gipme sawli 6i0nogidi Ha 3a60aHHSA 3 HABE0EHUMU HANPUKIHUL
niopyynuka. Y 3a60annax, sKki 6u 6UKOHAAU NPABUALHO, NOAIYimMb
cymy oOanie i nodinime ii Ha 2. Odepiycane uucao gionogidamume
Pi6HIO 8aWUX HABYAJIbHUX O00CAZHEHb.

TEMU PEDEPATIB | NOBIAOMJIEHDL

1. ImepTHicTb y TexHimi Ta moOyTi.

2. EBourolisa BaiJIbHUX TepesiB.

3. I. Tamizneit, I. HpioToH. BigkpuTrTa 3aKOHIB MexXaHIKH.
4. fIx smiHIOBaBCA €TaJIOH Macu.

TEMU EKCNEPUMEHTAJIbHUX AOCNIAXKEHD

1. BumiprooBaHHA I'yCTHUH PiB3HUX PEUYOBUH.
2. Jlocmim:keHHA aHOMAJill BoAMW (BUMipIOBAaHHS TI'YCTUHU JILOIY
Ta TYCTUHU BOOM).

TEMU HABYAJIbLHUX NMPOEKTIB

1. ImepTHicTb AK IpHMUYMHA NOPYIIEHHA MPABUJ AOPOMKHBOTO PYXY.
2. IlikaBi mociigu 11040 AeMOHCTpAaIlil iHepTHOCTI TiJ.
3. 3acTocyBaHHs iHepIlii B TexHili, mobyTi, cIOpTi TOIIO.
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»0O POBIJ,IH 3

B3AEMOAIA TIN.
; CMJ'IM B HPMPOD,I

-HacTuHa 2
«IlMmnynbc Tina.
PeaKTM-BmIﬁ' pPyXx»

Bu cnocrtepirann peakTneBHUM
«TaHeLb» He3aB'A3aHol
NOBITPAHOI KYJIbKK, LLIO
BMNaZAKOBO BUPBAnach i3 pyk,
a [i3Ha€ETeChb, AK PeakTUBHUN
pyx 3abe3neuye KOCMiYHi
NnonboTU

< o N B By Gaunnu 3maraHHa 3 binbApay
A // py abo KepniHry, a 3'AcyeTe, AKUIA
X di3YHMIN 3aKOH 3aCTOCOBYIOTb
4eMmioHu i3 Uux BuAiB cnopTty

<<

e eseesessows

!

#

. Y
Fas

ey Bu 3Ha€eTe, WO NtogMHA MOXKe BUXOOUTU
4 "}’ NS y BIOKPUTUM KOCMOC, @ Ai3HaETecH,
*m’f HaBILO A0 NOYaTKy BMXOAY BOHA Ma€

npue’'a3atn cebe Ao CTaHUii Tpocom

b
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S 19. IMAYAbC TUIA.
3AKOH 3GEPEXXEHHS! IMNYAbCY

®dpaHuy3bkun ydyeHun PeHe [ekapt (1596-1650) nucas: «f1 npunmMato,
Wwo y BcecBiTi... € NE€BHA KiNbKiCTb PyXy, SIKa HIKOMN He 36iNbLIYETLCA, HE
3MEHLUYETLCA, i BiANOBIAHO, AKLLO OA4HE TiI0O NPUBOAUTL Y PYX iHLIE, TO
BTPa4a€ CTiNbKKU CBOro pyxy, CKibKM MOro Hapgae». Lo Take KinbKicTb
pyxy i akun 3akoH cpopmynioBaB [ekapt? [izHanmocs.

1. Wo Take iMmnynbc y cdizunui?

Yci Bu, HameBHO, YyaHW CJIOBO <«immysibe». Hampukiand: «HepBoBa
crucTeMa IIOJa€ iMIyJabC», «BiH OTPUMAB IMIIYJILC IO IIBUIKOI'O 3aKiH-
YeHHs CIIPpaBU». ¥Y3araJji iMmynase — 1e (ijiocopcbKe MOHATTS, 0 O3HA-
yae IIOIITOBX, BHYTPillIHE a00 30BHIIIIHE CIIOHYKAHHS IO YOTr0-HEOYIb.

Y disuni imnyavcom, abo Kinvkicmio pyxy,

Ha3WBAIOTh (DiBUUHY BEJIUUUHY, SKa XapaKTe- IMnynbc Tina

pusye Tijo, 1o pyxaerbcA. UuM OiJIBIIIOIO € f?_ o
Maca TiJja i YMM IIBHUAIIE IIe TiJI0 PyXaeThCsd, . : .
. o . p — 1IMIIYyJbC TLlja,
TUM Oinpmuii iMnysnsc BoHO Mae (puc. 19.1). .
m — Maca Tina;
. . U — MIBUIKiCTD
Imnynbc Tina — ue BekTOpHa ¢isnyHa Benu- pyxy Tina.
UMHa, AKa [OpPIBHIOE JOOYTKY Macu Tina Ha Hampamox iMmybey
WBWAKICTb NOTo pyXy: 3aBKOu 30iraernca
3 HAIIPpAMKOM IIBUI-
— = KOCTi pyxy Tija.
B=mp pPyxy

Odunuysa imnyavcy mina 6 CI — Kinorpam-meTp

3a cekyHay: [p]= Kr-—
C

Puc. 19.1. Yum 6inbly WBMAKICTb HAOAE aTneTka AApY i YMm
6inbLLOI0 € NOro Maca, TUM 6inbWwKiA IMNYNbC OTPUMYE AAPO
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§ 19. Imnynbc Tina. 3aKoH 36epexeHHsA iMMynbcy

Y 3HAETE BW, LWO...

Y ¢i3nui NoHATTA «iMnynbc» yneplue 3acTocyBaB dpaHLy3bKUi

¢dinocod i mexaHik MaH bypugaH (1300-1358). BiH nucas: «...nig

yac cTpinbbu 3 nyka TATMBa AEAKUA 4Yac PyXaETbCA pa3oM 3i
CTPINoto, WTOBXaKuM 1i... [TOKN TATMBA KOHTaKTYE
3i cTpinoto, cTpina 6esnepepBHO HabyBa€e iMnysb-
cy, TOMy 1T pyx cTa€e wsmnawmm... licna sigpusy
CTpiNa pyxaeTbCaA TiNbKM 3aBAAKN iIMMYIbCy, AKAN
y 3B'I3KYy 3 ONOPOM CepeAoByLLa NOCNabMIoETbCS,
i WBWAKICTb CTPINM 3MEHLLYETbCAY.

2. Konu iMmnynbc Tina 3MiHIOETLCA?

Bynp-ake Tijo, 110 pyXaeThcd, Ma€ iMIyJabC.

Y xoxi Bsaemomil Tina 3 iHmIMMEH TiJgamMu \
Woro iMImyJibC 3a3HA€ 3MiH, aJKe 3MiHIOETBHCS
HIBUJIKICTh PyXy Tija.

Hampuknaan, mig yac rpy BU BUITYCTUJIUN
3 pyku m’au (puc. 19.2). Iloku Bu #oro tpu-

MaJIH, iMIIyJIbC M’A4a JOPiBHIOBAB HYJIIO, aJ3Ke  Pyc. 19.2. Mig vac
MY He pyXaBcsd (f)=0). pyxy m'Aua 1oro

ITorim yHacmimoxk rpaBiTamiiiHOi B3aeMojii  iMMyNbC 3MIHIOETbCA
iz Bemiero M’au moumHae mazatu. lIBuakicTs 200 3a 3HaueHHAM,
pyXxy M’Ada, a OT:Ke, i 3HAUEHHA HOro iMIyJib- abo 3a HanpAMKOM,

Cy Bechb 4Yac, IOKM M4 IPAMYE O IiJJIOTH, abo 3a 3HaueHHAM i 3a
30LIBIIYBATUMYTHCA. A OT HAIIPAMOK iMmysnbcy — HalPAMKOM OAHOHACHO
3aJUMINTHCA HE3MiHHUM.

ITicna ymapy 00 miggory M’su MOKe He BTPATHUTHU CBOEI IIBUIKOCTI,
ajie 3MiHUTh HAOPAMOK PYyXy — MOYHe pyxarucA Bropy. Or:ke, BHa-
CJIiJOK B3a€eMOii 3 IIiJIOroi0 3MiHUTHCA HAIPSIMOK iMIIYJILCY.

SKmmo k migyiora abo M’AY He NOCHUTH HPYsKHi, TO BHACIIJOK yaapy
iMoyabc M’AU4a 3MIiHUTBCA 1 3a HAIPAMKOM, i 3a 3HAUEHHSM.

MoACHITb, AK i YOMY 3MIHIOETbCA IMNYNbC MAYMKA Nif Yac rpyv B MiHr-
NoHr. AK i YoMy 3MiHIOETbCA iMMYNbC aBTOMOGINA Nig Yac pyxy mictom?

HaBegitb BnacHuin npuknag. lNomipkynte, Bif 4oro 3anexutb 3miHa
iMmnynbcy.

OT:ke, MOXKeMO 3POOMTH BUCHOBOK: YUM CUJbHIULOW € B83AEMODi,
mum Oisiblle 3MIHIOEMbCA IMNYAbC miJaa.
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Po3gin 3. B3AEMOIA TI1. CUNIA B MPUPO[I. YactmHa 2

3. 3a AKMX YMOB CUCTEMY MOXXHa BBaXaTu 3aMKHEHOI0?

Puc. 19.3. AKwo 30BHiWHI Ail
3piBHOBaXeHi abo 3HayHO
cnabuwi, HiX B3aemopia Tin
cMcTemu, TO Taky cCUCTemy
MOKHa BBa>kaTW 3aMKHEHOI0

Hekinbka Tijg, II0 B3a€EMOAiIOTH OIHE
3 OOHUM, YTBOPIOIOTL CHUCTEeMY TiJ. AKW0
mina cucmemu 83a€M0O0iloMb MIJbKU MidC
00010, mo maky cucmemy miJ HA3U8aANMb
3aAMKHEHOI0.

HacopaBai ma 3eMJuii HEMOKJIMBO 3HAIi-
TH 3aMKHEHY CHUCTeMy TiJ: Oyab-sdKe TiJjo
NPUTATYETHCA OO S3eMJi, OyAb-IKUUA PyX
TiJI CYHPOBOMKYEThCA TepTaM. Ha mpax-
TUIL cucmemy mij 66axaiomsv 3aMKHEHOI,
AKUWO 308HIWLHI 0il 3pieHOBaANMCeHi abo mina
cucmemu 0ditombv 00He HA 00He Habazamo
cinvHiwe, Hixc miaa, wo Oitomb i3308Hi.

Hanpukaan, mig uac BuOyxy (peepBepka
(puc. 19.3, a) nia nopoxy, AKa COIPUUYUHUJIA
BiIIITOBXYyBaHHSA yJaMKiB, Habarato IIo-
TYMKHIIIIA, HIK IPUTATaHHSA 3eMJIi Ta OIIip
MOBiTPA, TOMY Hix uac BUOYXYy CHUCTEMY TiJI
«yJIaMKHW» MOKHA BBaKaTH 3AMKHEHOM.
A or micas BuOyxy HIPUTATAHHAM SEMJIL
M OIIOpOM IIOBITPS HEXTyBaTU He MOXKHA.
Omxe, cucTemMa Til «yJaMKK» Oyae He3aMK-
HeHol0.

SKmIo groguHAa, HAIPUKJIAL, KUAA€ PIOK3aK B TOPH30HTAJLHOMY
HaIpPAMKY, CTOAYM Ha ckeiTi (puc. 19.3, 6), To cucrteMy TiJl «JIOAWHA
Ha CKeHlTi — pIOK3aK» MOKHA BBa)KaTHU 3aMKHEHOIO, aJ ke Oia 3eMJri
Ta misg omopu (IOIIKM CKeliTa) 3piBHOBasKeHi, a TepTsd € He3HAUHUM.
SKIIo K JIOAMHA KHUOA€ PIOK3aK, CTOSYM HA 3€MJIi, TO CHCTEeMa TiJI
«JIIOAMHA — PIOK3aK» € He3aMKHEHOI0, 00 B IILOMY BUHOAAKY TepTd

Oyme CyTTEBUM.

/PO3I'J'IFIHbTe pUcyHKn. Yomy cmcTemn 300paxkeHMX Tin MOXHa BBaXaTtu
3amKHeHUMKU? O6rpyHTYTE BigMNoOBIab.
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§ 19. IMnynbc Tina. 3akoH 36epexeHHs iMnybcy

4. 3aKOH 30epeXXeHHA iMNynbcy
3dragaiiMo IocJain i3 Biskamu, oIIu-
cauut y § 16. VYHaciaigox B3aemomii
BiBOK OiyibIioi mMacu HabyBae MEHIIIOl
mBuAKOCTi, i HaBnaku (puc. 19.4). Ilpu
IIbOMY CHOPaBIKYETHCSA PiBHICTH:
mo_ Y2
my Uy
CropucTaBIIVCh IIPABUJIOM ITPOIIOP-
1mii, oTpMMaeMoO TaKy PiBHICTb:

B 060x uacTmHaxX piBHOCTI MaeMo
MTOOYyTOK 3HAUEHHS IIIBUJIKOCTI PyXYy
Tija Ta oro Macu, TOOTO 3HAYECHHS iM-
myJsbey Tina. OTiKe, MOKEMO 3allUCaTH:

b1 = Ps-
Ae kK iMOoyabc — Il BeKTOpHAa
BeanunHa. Mwu 06auumMo, IIf0 Bi3KH
HaOyIM TPOTUJIEKHUX 3a HAIPAMKOM

iMnnyasciB. BigmoBigHO, IIpaBUJIBLHOIO
Oyme I Taka PiBHICTB:

Py =—Py, abo p; +p, =0.

Mipkyemo pmaJjri: mo moduaTky mii
OPYKHOI CTPIiYKM Bi3Ku ImepebyBajiu
B CTaHi CIIOKOIO0, TOOTO iXHilT cymapHuUii
iMOyJabC AOPiBHIOBaB HYJIIO:

Do1+Poz =0.
Or:xe, xoua MmicJs B3aEMOZII iMITyJIbLC

KOYKHOTO Bi3Ka 3MiHUBCSA, CyMapHUH
iMoyabce cuctemMmu 30epircs:
Po1t Po2 = P11 P2

Hocaigm cBiguaTh, M0 CyMapHUMN
iMITyJIbC CHCTEMU 3aJIUIITAETHCS HEe3MiH-
HUM, ajie 3a Tiel yMOBH, IO CHCTEMAa
€ samMKHeHO0 (puc. 19.5). fkmo cucre-
Ma He3aMKHeHa, 11 cyMapHUN iMIIyJbC
aminoeTsesa (puc. 19.6).

mi<my

131 U1>0Ug Ug

Puc. 19.4. Bi3ku pi3HOI macK 3a
ofHaKoBoi Aii HabyBaloTb PisHMX
LIBMAKOCTEN

Puc. 19.5. Cncremy 3 gBox
6inbAPAHNX KyNb MOXHa
BBaXKaTN 3aMKHEHOI0, TOMY
CYMapHU® iMnNynbc Kynb O
3iTKHEHHA [OPIBHIOE CyMapHOMY
iMAynbcy Kyfb NiCNA 3iTKHEHHA

i N TR

Puc. 19.6. Cnctemy Tin «noxex-
HUK — OpaHACNONT» He MOXHa
BBaKaTl 3aMKHEHO, TOMY
CTPYMiHb, WO 6'€ 3 GpaHACNONT],
He BiOKUAAE NOXEXHMKA Ha3aj
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Po3gin 3. B3AEMOIA TI1. CUNIA B MPUPO[I. YactmHa 2

Mu orpumaJiu 3aKOH, AKUI cBOro uyacy copmymntosas P. /lekapm, —
3aKOH 36epeKeHHsA iMmnynbcy:

Y 3aMKHeHi cucTemi Tin BEKTOpPHa Cyma iMNynbCiB Tin [0 B3aeMoAil
[OPIBHIOE BEKTOPHIN CyMi iMNynbCiB Tin nicnsa B3aEMOAIT:

Do1+ Poz = Py + Dg» @00 myUg; +MyUgg = MUy + My,

3aKoH 30eperKeHHs iMIIYyJILCY CIPaBIKYETHCA IJIA 3aMKHEHOI Cu-
CTEeMM, III0 MiCTUTh OYIb-AKY KiJBKiCTh Tin, — e pyHOameHmaibHUll
3aKOH i3uKu.

A AK HACIPABAI?

— A A He 3rogHa! — obypunaca ApuHka. — [po Ake 36epe-
XKeHHA iMnynbcy moxke OyTyM MoBa, Konu A 6auy, Wo BiH Becb
yac 3HMKae? Yuopa Ha ypoui QisKynbTypu A CUIbHO po3irHanaca
 Habyna BeNMYe3HOro iMnynbCy, Wob cTpMbHyTU AKomora fani. ..
— | wo, He BMNWNO? — nocMmixHyBcA [leTpo.

— Ta sunwno! 12 6anis! A npo iHwe... 3BigKM B3ABCA Mili iMNyNbC
i Kyan 3HUK? BiH e maB 36epiratuca?

A AK BM BBaXKa€Te, UM MaE€ pauilo ApuHKa, CTBEpAXYylouu, LIO
3aKOH 30epeXXeHHsA iMMyNbCy BUKOHYETbCA He 3aBKAu?

Imnynbc Tina — Ue BeKTOpHa
bisnuHa BenuuuHa, AKa [o-
piBHIOE AOOYTKY Macu Tifla Ha

Mato imnynbc,
60 pyxatocb!

WBMAKICTb OrO PYXY: | p = mv

P v 3uauennsa imnynbey: p=mo. A mint imnynec
v Hanpamok imnynbcy 36iraeTbcs AOPIBHIOE
3 HaNPAMKOM LWBUAKOCTI pyXy Tina.
v IMNynbC MOXe nepefaBaTvuca iHWOMY Tiny
nig 4ac B3aEmMofii YaCcTKOBO abo MOBHICTIO.

3aKoH 36epexKeHHA iMmnynbcy:
Y 3aMKHEeHI cncTemi Tin BeKTOpHa Cyma iMnynbCis TiNn f0 B3ae-
Mofii AOPIBHIOE BEKTOPHII CyMi iMNynbCiB Tin NicnA B3aEmogil:

MUy + Mylgy = MUy +MyU,
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§ 19. Imnynbc Tina. 3aKoH 36epexeHHsA iMMynbcy

1. Ay cucremy TijJ MoKHa BBa)KaTu 3aMKHeHowo? HaseniTe mpu-
kjaagu. 2. JlaiiTe odHaUeHHA IMIIyJabCy Tijga. 1Ko € oguHUIA iM-
nyiabscy Tijga B CI? 3. ChopmyrroiiTe 3aKOH 30€pe:KeHHA iMIyJIbCY.

1. ®dyrbosict Beme m’siu mMacoo 450 r, pyxarouuch 3i HIBUAKICTIO
4 m/c BimHOCHO mOoBepxHi 3emuri. Busnaure imMmmynbse m’Ada BigHOC-
HO: a) moBepxHi 3emui; 6) ¢pyrdosicTa, AKMUI Bege M’S4.

2. YoMy MHOKeKHUKU, BUKOPHCTOBYIOUM OpaHACIIONT, 3a3BHUUail
TPUMAIOTh Or0 BABOX, a iHKOJIM M BTPHOX (AuB. 3acTaBKy mo § 19)?

3. 3aBaHTa)KeHa BaHTa'KiBKa Macow 4,5 T pyxaeTbcA 3i ITBUAKICTIO
20 m/c. Ha ckinbKM 3MiHWUTBCA 3HAUEHHS iMOYJIbCY BaHTaKiBKH,
SIKIIIO IIiCJIA TOro, SIK 3HIMYTb BAaHTaXX MAacoi 2 T, BOHA IIOBEPTATU-
MeThCs B rapask 3i mBuakictio 90 Km/roxn?

4, Meteoputr 3ropse B arMmocdepi Semai. Kyau npu nmpomMy 3HUKAE
moro imMmyabc?

5. Kyapka macoro 100 r pyxaeTbesa 3i mBuakicTio 2 m/c. Ii Hasmo-
rausge Kyabka macoro 200 r, 1o pyxaeTbcs 3i MIBUAKicCTIO 3 M/c.
Busmaure 3HaueHHA i HAIPAMOK CYMAapHOTO iMIOYJIbCY KYJIBOK.
Axum Oyme cymapHUii iMIyJabc KYJIbOK, AKIIO BOHU PYyXaTUMYTbCS
Ha3ycTpiu omHa OmHiN?

6. Han HepyxoMuM Bi3KOM pO3TaIlOBaHi

IBa JKO0J00U, SKMMU CKOUYIOTHCS Ha Bi-

30K OBi KyJAbKU (OUB. PUCYHOK). SIKIITO

CKOUYETHCS JINIIIE JIiBa KYJbKa, Bi30OK

IOYMHAE PYX; SAKIO JHINe IIpaBa —

BiBOK TeXX MHOUYMHAE PyX. A AKIIO OJHOYACHO CKOUYIOTHCSI OOMIBi
KYJbKH, Bi3OK 3aJIMIIAEThCA HepyxoMuM. YoMy TakK BigOyBaeThbCcsa?

7. IlopiBHaliTe Bam immysnsc mifg wac 6iry Ha 100 m Ta immyasc,
AKUHA Mae COKiJ, Koam Imryrae BHu3. [laHi 3amaiiTe camMoCTiiiHO.

KniouoBi TepmiHn

IMmnynbe Tina ¢ 3aMKHeHa cucteMa Tia ¢ 3aKOH 30eperkeHHS
iMOoyabcy
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Po3zpin 3. B3AEMOJIA TI1. CUTN B MPUPOJI. YactuHa 2

§ 20. YHUMOCA PO3B’'S1I3YBATU 3A4AUI

Y 3aKOHi 36epeXxeHHs iMNybCy MU [0[AEMO BEKTOPHiI BEIMYUHU, TOMY
Ma€eMO BpaxoByBaTW HanpsiMOK. SIK no36yTucs BekTopiB? HecknapHo,

AKLWO TiNna pyxarTbCsA B3AOBX OAHiEi nMpamoi. MOTpiOHO B3AOBX L€l
npsiMOi 3agaTtu HanpsaMoK (Bicb). [lani 3anucatv 3aKoH 306epeXeHHs
iMnynbcy 6e3 BeKTOpiB, ane 3 YypaxyBaHHAM 3HaKiB: fKWO TiNo
PYXa€TbCa B HanpsIMKY oCi — iMNynbC 6epeMo 3i 3HAKOM «+», a SIKLLO
B NPOTUNEXHOMY — 3i 3HAKOM «-». P03noyYHimo!

B 3apauva 1. Bisok 1 macormo 2 Kr, IIIo
PYXaeTbCsd TOPUBOHTAJBHO 3i MIBUAKICTIO
1,3 Mm/c, BimToBXyeThCsA 3 Bi3KOM 2 MAacor
3 KT, I1I0 PyXaeThCs HA3YCTPIU 3i IMIBUIKICTIO

Anroputm po3B’A3yBaHHA
3aay Ha 3acToCyBaHHA
3aKOHY 36epeXeHHA

IMnynbcy 40 cMm/c, Ta 3uimToeTbcAa 3 HUM. SIKoro Oyme
IMBUJKICTh PyXy BisKiB micas suemsiennsa? M
1. YBaXHO unTaemo AHani3 @isuunoi npobaemu. Cucremy «Bi-
¢ YMOBY 3ajaui, 30K 1 — BiBOK 2» MOKHaA BBa’XKaTW 3aMKHe-
3'ACOBYEMO, fAKa HOIO, aJJKe IIPUTATAHHA 3eMJIi 3piBHOBaKeHe
¢ diznuHa cutyauia JIi€eI0 OIIopH, a TepTA HEeXTOBHO MaJje. Bisku
. po3rnApaETbCs, 3UENNJINUCA, TOYK ITiCJA B3AEMOAil BOHU Ma-
i npo AKi Gi3nyH THMYTbh OLHAKOBY IIBHIKICTb.
Y BeMUMHN NAETbCA.
-
Ilano:
my = 2 Kr
2. 3anMCcyeMo KOPOTKY vor = 1,3 m/c
: ymoBy 3ajaui. 3a3Buyaii my =3 KT
! nopaemo macu Loz = 40 cm/c = 0,4 m/c
: i WBMAKOCTI pyXy Tin U1=02=0
Y B oguHuuax Cl (kr, m/c). 3uaiimu: v — ?
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§ 20. Yunmoca po3s’asysaTu 3agadi

Ho BiTkHeHHsa immyJsnbc Bisdka 1
Oinpmmii 3a iMmyJsabc Bisdka 2, TOMY
ITicJaA 3YeIJIeHHsS Bi3KU PyXaTHUMYTbhCS
B HaAOpPSAMKY PyXy Biska 1.

o Ilicona
Vo1 Vo2 U
my |—> <—|m, my+mgy >
0 X

Mgy — Mooy =(my +my)v =

m{10pq1 — MoV
— p="b1 " "M2l02
my +my

IlepeBipuMo OIMHUIIO, 3HANIEMO
3HaUeHHSA ITYKAHOI BeJIMUYNHN:

M M
KI'-— —KI'* — M
pl-—e X
KI'+ KT (¢
2'1’ B ) yV— 1,
b= 3 304:26 12:0,28 ﬂ.
2+3 5 c

Ananiz pesyavmamis. IIBumkocTi
PYXy Bi3KiB 3MEHNIUJINCA — Ile Peaib-
HUI pes3yJibTar.

Bionogidv: v=0,28 m/c.

A AK HACMPABAI?

3. BrKOHYeEMO pUCYHOK,
Ha AKOMY CXemaTM4HO
306parkyemo Tina Ta
HaNpPAMKWM LWBMAKOCTEN
IXHbOro pyxy crouyatky Ao,
MoTiM — NicNA B3aEMOf,l.

3anncyemo 3aKoH
36epexeHHaA imnynbey,
BPaXOBYHOUM HaMPAMKU
pyxy Tin. Ina uyporo
06MPaAEMO HanpAMOK
(Bicb OX): imnynbcn Tin,
O pyXalTbCA B HaNPAMKY
oci OX, 6epemo 3i
3HAKOM «+», @ B HaNpPAMKY,
NPOTUNIEXHOMY A0

oci OX, — 3i 3HAaKOM «—»,

:

Po3B'azyemo opepaHe
PIBHAHHA BIQHOCHO
HeBigOMOI BENNUYMNHUN

B 3arafibHOMy BUrNAgi,
a NoTiM BUKOHYEMO
PO3pPaxyHKM.

s, |

<€

6. AHanisyemo pesynbTaTiu.
3anucyemo Bianosiab.

Xnonumk, AKoMy He ay»e nofobaeTbcA MaTeMaTuKa, ane AKWM
3aXOMoeTbCA Gi3NKOI0, CTBEPAKYE, LLO 3HANTK BiANOBIAb Ha 3a-
NUTaHHA 3agadi 1 MoXHa HabaraTto npocrTiwe. BiH NponoHye He
pO3B'A3yBaTV 3ajady B 3arasibHOMY BUrAAgi, a Bigpasy nigcra-
BUTW B 3aKOH 36epexeHHsa iMnynbcy uncnosi aaHi. Ocb po3s'a-

3aHHA XNon4ynka:

Mg —MyVgy =(my +my)v = 2-1,3-3-0,4=(2+3)v,
abo 1,4 =5v, T06T0 V=0,28 M/C.
Yn 3rogHi BM 3 TMM, WO MOXHa Tak po3B’A3yBaTy QisnyHi 3apaui?
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B 3apauva 2. 3 Hoca YOBHA, Maca SAKOrO pPasoM i3 pubaJIKOIO JOpPiB-
Hoe 160 Kr, y HanmpAMKY pyXy 4YoBHa ctpubae cobaka macoio 40 Kr.
BuszHauTe mIBUAKICTL PyXy YOBHA Hicasa cTpubOKa cobaKu, AKIIO IIBUJ-
KicTh pyxy cobakKu Tropus3oHTaJbHA ¥ MOpPiBHIOE 5 M/c, a IIOYATKOBAa
IMBUAKICTL pyxy yoBHa — 1 m/c. W

Ananis @isuunoi npooaemu. CucreMy «4oBeH — cobaka» MOKHA
BBasKaTH B3aMKHEHOIO, OCKiJIbKM HPUTATAHHS 3eMJIi 3piBHOBasKeHe
BUIIITOBXYBAHHSIM BOJHM, a OIIP PYyXoBi € HesHaunmM. Ha mouaTkKy
CIIOCTepe:KeHHsA co0aKa pyxaBCs HA YOBHi, TOMY IIOYATKOBI IIIBHUIKOCTI
PYXy YOBHA I co0aKu € OTJHAKOBUMM.

4 .
Hano: Ho Ilicna
m; =160 kr my
my —
my =40 Kr =
- - U
M m v m =
Uy =9 — @) ! 0 ! it X
C
Vo1 = Vo2 =

M 3anuIineMo 3aKOH 30epeKeHHA iMIOyJIbCcy, BpaxXo-
=vp =1 o BYIOUM HAOPAMKH PYyXy TiJI:

Ilepenecemo BimoMi momaHKM B JiBY 4YacTUHY
PiBHAHHA:

SHaumu.:

(ml +m2)”0 —MyUy _

my
IlepeBipuMO ogmHMITIO, 3HAMAEMO 3HAUEHHS MIYKAHOI BEJIMUYMHU:
M M
RECOTET D M (160+40)-1-40-5
[vl]:—:—; v = =0.
KT c 160

Anaaniz pesynvmamie. llIBuaKicTh pyXy UYOBHA 3MEHIIIMJIACA IO
HyJnA. OT:Ke, YOBEH 3yHIUHUBCAH.

Bionogidv: v; =0 — 4YoBeH 3yIMUHUBCH.

M 3apaua 3. Kyapka 1 macoio 200 r, AKa pyxaeThCcs 3i IIBUIKICTIO
10 m/c, HazmoraHse TaKy K 3a PO3MIpoM KYJIbKYy 2, IO PYXa€TbCH
B TOMY caMOMy HaAmpAMKY 3i mBuakictio 1 m/c. koo € Maca KyJb-
Ku 2, AKIIO Hicad 3iTKHeHHsS BOHA 30iJbIINJIAa MIBUIKICTH CBOIO
pyxy mo 1,5 m/c, a Kyabka 1 mouajia pyxaruca 3i MIBHUIKICTIO 5 M/c
y 3BOopoTHOMY Hanpamry? B

Ananisz @isuunoi npoonremu. Cucremy «Kyabka 1 — KyJabKa 2»
MOKHa BBasKaTm 3amMKHeHOM0. IlomipkyiiTe uomy.

138



§ 20. Yunmoca po3s’asysaTu 3agadi

4 Ho Ilicna
Ilano: ~ _ . ~
U U U U
_ 01 02
my; =0,2 kr U (my 2 A m, -
M
c 0] X
Vps =1 M 3anurieMo 3aKOH 30epeKeHHs iMOyJbcy, Bpa-
c XOBYIOUM HAOPAMKH PyXy TiJ:
M
M Ilepenecemo momaHKU, AKi MICTATH My, y JiBY
v =0 — YacTUHY PiBHAHHA, a MOOJaHKMW, AKi MiCcTATH
c
... | mg, — y mpasBy:
Bnaiimu: 2> — Yy TIpaBy
my —? ot g 0, = 8 U — g

Bunecemo 3a Oy:KKH 3araJbHI MHOMKHUKI:
my (Voy +01)
Y g
HepeBipI/IMO OOMHUILIO, 3Haﬁ,ﬂeM0 3HAYEHHA HIyKaHOi BeJIMUNHU:

M M
KF'(CJFC) xr 0,2:(10+5) 3
[mz]: = € =kr; my= TE1 =O5:6(Kr).
M M M s — ’
C C C

AHani3 pesyrvmamis. Maca KyJIbKU 2 BuABUJIacA Habarato 0ijab-
mroro 3a mMacy Kyabku 1. Ile misikom peanbHHWII pes3yJsbTaT, alKe
AKOM Maca KyJbKM 2 OyJa MEHIIIOI0, TO KyJabKa 1 He Bigckouwma 6
Bil KyJbKH 2, a HNPOAOBKMJA O PyX y TOMY CAMOMY HAMPAMKY.

Bionogidv: my=6 Kr.

AOCNIAXKEHHA

IIlo s3HamoOuUThHCA: TPU KpPU-
IIIEYKY BiJl MJIACTUKOBUX ILJIAIIOK
OIHAKOBOI'O PO3Mipy; IIJIACTIJIiH.

Onny 3 KPUIITEUYOK 3alOBHITH
naactuainom. JociigiTe 11eH-
TpaJibHe 3iTKHEHHA Hap KPUIIIEUoK: 1) BasKKa KpHUIIeYKa Hepy-
XOMa, a ABi iHIIi 10 4Yep3i 3iMITOBXYIOThCA 3 HEl0; 2) KPUIIIEUKHU
pyxaioThCA HA3yCTPiu omHAa OAHiI; 3) OHA 3 KPUIIIEUOK Ha3J0TaHAE
iamy. IlodcHiTh, pesyabTaTu BiTKHEHBb. SAMUIIITHL AJA KOXKHOTO
\Bnna,zucy 3aKOH 30epe:KeHHA iMOyJabCy.
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Po3gin 3. B3AEMOIA TI1. CUNIA B MPUPO[I. YactmHa 2

1. M’au macoro 600 r KMHYTO BEPTHMKAJIBHO Bropy 3i IIBHUIKICTIO
5 M/c. S3HaUAITh IMIIyIBbC M’s4Ya Ha HOYATKY PYyXy Ta Yy BEPXHIi#
TOUI[l TPaEKTOpii.

2. Kir xeHeThca 3a mumieo. YUu 3MolKe KIiT Ha3gorHATH MUILY,
AKINO iMOYyJIbC KOTa JOPiBHIOE iMITyJIbCy MUIITi?

3. JIBa Tijia pyxaioTbcsA B3I0B:K onHiel mpsamoi. Maca mepimoro tisa
BABiui OiyibIlla 3a Macy APyroro, a IMBUAKICTh PyXy APYroro Tija
BTPUUYI MEHIIa BiJ IMIBUIKOCTI PyXy IIEPIIIOroO.

1) 3naigiTey BigHOIIIEHHA MOAYJIIB iMOYJBLCIB ITMX TiJI.

2) 3HaUiTh cCyMapHUM iMIyJabC ITUX TiJ, AKII0 Maca i IIBUAKICTH
pyxy mepmroro Tijsa gpopiBHioloTh 200 T i 6 M/c BigmoBimHo. Pos-
MIAHBTE [OBa BUIIAJKM: a) Tijla PyXalTbCsA B OJHOMY HAIIPAMKY;
0) Tima pyxaioTbCA B IMIPOTHJIEKHUX HANPIMKAX.

4. Kynpka wmacoio 100 r Biyuae
B HEPYXOMYy KYJbKY Macoio 150 r
i sacTparae B Hiit (puc. 1). Buszaure O — O @ —
MIBUJKICTD PyXy KYJIbKM JI0 3iTKHEH-

Hs, AKINO IIicad 3iTKHEHHSA cucTeMa Puc. 1

pyxajaca 3i mBuakictio 10 m/c.

my = my+my 5
Vo1

5. 3i ctapoBMHHOI rapMaTy, yCTAHOBJIEHOL Ha PiBHiN rOPU3OHTAJBHIM
IMOBEPXHi, TOPU3OHTAJIBHO BUMOYIIEHO AApo 3i mBuakicTio 400 m/c.
fAxoi mBuagKOoCcTi Habyme rapMara IicJigd MOCTPiIY, AKIINO Maca Aapa
20 xr, a maca rapmatu 2 T?

6. CkiamiTh i po3B’AKiTHL 3a7jauy 3a MOAAHWUMU HA pUC. 2 TaHUMU.

Ho siTKHEHHA Ilicna siTkHeHmHA
m;=10 Kr my=8 Kr m;=10 Kr my=8 Kr
vg1=20 M/c Vg2=5 M/c v1=10 Mm/c vy —?
Puc. 2

7. I3 yoBHa macoro 200 Kr, 1m0 pyxaeTrbcs 3i IIBHUAKicTIO 2 M/C,
cTpubae xJjomymK Macor 50 Kr 3i mBuAKicTio 6 M/c BigZHOCHO
MMOBepXHi 3emJri. BusdHauTe MIBUAKICTL PyXy YOBHA ITiCJIs CTPUOKA,
AKINO XJIONMUYUK CTpUOae: a) 3 KOPMH UYOBHA T'OPU3OHTAJIBLHO B OiK,
IIPOTHUJICKHUIT PYXOBi YoBHA; 0) 3 HOCA YOBHA I'OPU30HTAJBHO B Ha-
MIPAMKY PyXy YoBHA. SIKO0 Mae OyTH IMBUAKICTL PyXy XJOIMYUKA,
1100 micas cTpubKa 3 HOCA YOBEH 3YNUHUBCH?
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§ 21. PEAKTUBHUMN PYX

3aBAsIKM YOMY pyXalTbCs NOAWN, aBTOMOGINI, TBapuHM? YoMy nitaroTtb
nnaHepu 1 ntaxu? YoMy nnasaroTbh pubu Ta niaBoAHi YoBHU? Bianosiab
NpocTa: yCi Wi Tina Big 4YOrocb BiALUTOBXYHOTLCS — Big, NOBepxHi 3emni,
Bi4 NOBITPA, Big BOAU. A fIK MOSICHUTM PyX KOCMiYHOro Kopabns, sikomy
HeMa€ Bif 40ro BiALWITOBXHYTUCA? [lpoTe KOCMiYHi Kopabni niTarTb
Y BiAKPUTOMY KOCMOCi, BUKOHYIOTb MAaHEBPU M NOBEPTAOTLCSI HA 3eMJII0.
Big, 4oro > BOHW BipLITOBXYHOTbLCA? 3’ACYNMO.

1. UWo Take peaKTUBHUN pyX?

OOCNIAKEHHA

IITo 3HamOOMTHCA: MOBITPSAHA KYJIbKA.

HanyiiTe MoBiTpsAHY KYJAbKY i, HE CTATY-
ouu ii OTBip HUTKOMO, BignyctiTh. Illo Bu
oaunte? Yomy KyabKa pyxaerbca? Homy
PYX KYJbKH i3 4acoM NPUIUHSIETHCA?

Bu moikeTe TakosK BJAINITYBAaTHU 3Ma-
raHHA: YUd KYyJbKa HOJETUTh OaJIi, YU

KyJbKa PyXa€eThbCA IIBUJIIE, UNA KyJIbKa
TPUMAaEThCA AOBIIe. YU MOXKeTe BU CIIPO-
THO3yBaTu JAesaKi pe3yabTaTH 3MaraHb?

-

HamneBno, Bu 3morajgaJjiucs, IO KyJbKa PYXAE€ThCA 3aBASIKM IIOBi-
TP, sIKe BUPUBAETHCA 3 ii oTBOPY. TiJBKU-HO IOBITPSA NPUIMHUTH
BUPUBATHUCA, PYX KYJbKH IIOYHE CIIOBiJIBHIOBATHUCA W KYJbKA IIBUIKO
3YOUHUTHCA. ¥ IIBOMY IOCJiJi MU MaJu CIIPABy 3 PEAKTUBHUM PYXOM.

PeakTuBHUIN pyX — Le pyX, WO BUHUKAE BHACNIAOK BigAiNeHHA 3 AeAKO
WBMAKICTIO Big Tifla AKOICb MOro YaCTUHMN.
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vyv OCHOBOIO PEaKTUBHOTO PYyXy € B3aKOH
30epe:keHHs1 immyisbey. IloBepHemocs mo
Jocaimy 3 Kyabkoio (puc. 21.1).

SIKIIO0 OTBip KyJbKU 3aKPUTUM, BOHA

3

II . [ .

/ nmepeOyBae B CTaHi CIIOKOIO # iMIyJIbC
CHUCTEMU <«KYyJIbKa — IOBITPSA» TOPiBHIOE
HYJIIO.

Iloiino Bu BigKpueTe OTBip, IOBIiTPS
IIOYHEe BUPUBATHUCA HA30BHiI 3 IOCUTH Be-
JIUKOIO IIIBUJKICTIO, TOOTO Haly/le IIeBHOTO
iMoynabcy:

pH = mnvn‘
CaMma KyJbKa Te)X HaOyae iMIIyJbcy,

HaANpAMJEHOr0o B OiK, IPOTUJIEKHUU Ha-
NIPAMKY iMIIyJIbCY IIOBITPS:

Puc. 21.1. Pyx Kynbkn

nig gieo nosiTpsa, Wwo
BYPUBAETLCA 3 OTBOPY, —
Le peakTUBHUN PyX

pI{ = mHvK'
VYaBimo, 1m0 cmcreMa <«KyJbKa — IMOBITpA» € 3aMKHeHOmr. Tomi
BIATIOBigZHO 40 3aKOHY 30epe’KeHHA iMOyJabCy 3arajJbHUNA iMITYJIbC

CHUCTEMHU <«KyJbKa — MOBITPA» 3aJUNIAETHCA HE3MIHHUM 1 JOpPiBHIOE
Hynato. Toxk 3 ypaxyBaHHAM HAIPAMKIB IIBUAKOCTENl MaeMo:

m.v, —m_v, =0.

OTiKe, IIBUAKICTE PYyXy

KyJIbKHA CTAHOBUTD: " CTOAUM Ha CKelTi, BU Bifl-
v = Muln KWHYNM Bif cebe BaxKy
5 oom CYMKY. Y IKOMY HanpamKy

K
A . - BM Moyanu pyxatuca? Un
HAJIOTIYHO BUHUKAE PYIIIN MOXHa Lieil pyx BBaa-

HA DeaxTUBHA CHJA B paxeri TM PeaKTUBHUM pyXoMm?
ab0 peaKTHMBHOMY JIITaKy, KOJU J
3 IXHIX comeJsl BUKUJAETHCA Tas.

41 3HAETE BW, WO...

Mpoobpa3om CyyacHUX pPeaKTUBHUX [ABUTYHIB
MOXKHa BBaXaTu «Ky/o [epoHa», abo «eoninin.
Lle npuctpin y | cT. cTBOPpUB BUAATHUI AABHBO-
rpeubkmin mMaTeMaTuk i mexaHik [epoH 3 Anek-
caHgpii. lNapa, Wo BMXoAUTb i3 3aKpinieHnX Ha
Kyni 3irHyTMX TPyO6ouyoK (comen), 3myLUye Kynio
obepTaTncA.

142




§ 21. PeakTuBHWUIA pyx

2. YoMy paketa Ma€ gekinbKa CTyneHiB?

Paketa® — simaavruil anapam, axuil nepe- ¥
Miwyemvesa 6 npocmopi 3a80AKU peaKkmu6Hiil
msa3i, Wo B6UHUKAE BHACNI00K BUKUOAHHS
pakemor 2a306020 CMPYMeEHA.

CrpyMmiHb rapssuoro rasy, SKUil € BiJOKpeM-
JIIOBAHOI0 YACTUHOIO pPaKeTU, YTBOPIOETHCA
B XOHi 3ropsHHA majguBa. Koau rasoBuii cTpy- k.
MiHBb i3 BeJIMUe3HOIO0 INMBUAKICTIO BUKUIACTHCSI
i3 comjia pakeTW, BOHA OJEPYKY€E IOTYKHUH
iMImysnbc, HaNpAMJIEHUN y OiK, TPOTUJIEIKHUN 3
MIBUJKOCTI pyXy cTpyMeHda (puc. 21.2). r

rasyl

e

VYaBiMo: y MOMEHT cTapTy Bce IaJuBO O| v
pakeTu 3ropse MurTeBo. OCKiJIbBKU OO CTapTy
pakera Imepe0yBa€ B CTaHi CIOKOIO, TO 3aKOH Puc. 21.2. CrapT pakeTu
30epeKeHHs IMITyJIbCY ITiCJIA 3TOPAHHS IIAJIA- «3eHiT» (BUpobneHa
Ba 3 ypaxXyBaHHAM HAIPAMKIB IIBUIKOCTel B YKpaiHi)
BUIVIALAB OM TaK:

0= Mo6Vo6 — mrasyvrasy’ (1)
fe My 1 U,g — Maca Ta MIBUAKICTE PYXy OOOJOHKHU PaKeTH; M.,
iv — Maca Ta IIBUAKICTH PyXy radoBOr0 CTPYMEHH.

rasy
3 piBHaAHHA (1) 3HaliAEMO MIBUAKICTH PyXy OOOJIOHKH:

m rasy vrasy
= 2)

Vos =
Mo
Sxmo mpumyctuTH, 10 mMaca majamBa B 4 pasu OijbIna 3a Macy
000JIOHKY, a IMIBUAKICTH CTPYMeHs rady — 2 KM/C, TO OAEPIKUMO, IO
MIBUJIKICTh PyXy pPaKeTH IOPiBHIOE 8 KM/C.

CKOpUCTaBLUMCb PIBHAHHAM 2, IOBEAITb OCTAaHHE TBEPAKEHHS CAaMOCTIHO.
8 KM/C — Ue nepua KoCMivHa WBmMAKICTb. Taky WBMAKICTb MOBMHHO MaTu
TiNO, WOO CTaTh WTYYHUM CYNyTHUKOM 3emiii.

Oroxe, AKOU pYyxy pakemu HIY020 He 3A6AXHAN0, TO IIBUIKICTD,
HaOpaHa pakeToro, Oyja 0 JOCTAaTHBOIO AJIS TOTO, IMO0 pakKeTa BUHIILIA
Ha opbOiTy. OHAK Y peasbHOCTI PyX pakemu cyYymmego 2aibMyiombs onip
nogimpsa ma iHwi YuHHUKU. Po3paxyHKU CBiUaTh, 10 JJ HOCATHEHHSA

* Y npomMy IYHKTI MU PO3IVIAIAaEMO JIUIITE TAK 3BaHi BasKKi pakeTu, Ipu3HaUYeHi 1JIs
noJbOTiB ¥ KocMoc. I[ocBig iX CTBOpEHHA Ta YCIIIIHOTO 3allyCKy Mae oOMeKeHe
KOJIO KpaiH, 30KpeMa YKpaina. Taki Kpainu HasMBaOTh KOCMIiYHUMU AepP:KaBaMu.
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Puc. 21.3. BigaineHHAa cTyneHis Puc. 21.4. Tepwnm Ha NOBEPXHIO
Bifj KOCMiUHOro Kopabnsa Micausa ctynus 21 naunHAa 1969 p.
Hin ApmcTpoHr

PaKeTOoIO IIEePIToi KOCMIYHOI IIIBUAKOCTI Maca IIaJuBa Ma€ IIepPeBUIITyBa-
T Macy OOOJIOHKU 3HAYHO OijbIle, HixK y 4 pasu, a Iie Ay:Ke BayKKO
peajisyBaTu TeXHIUHO.

Came TomMy BCi pakeTu € OaraTocTynmeHeBUMM, a IXHi cTymeHi 3i
CIOPOKHIIMMY HaJUBHUMU pe3epByapaMU BiIKUIAIOTHCA B IIOJBOTI
(puc. 21.3). IIpu 1mpoMy Maca pakeTH 3MEHIITYEThCSA, BiAIOBiAHO 30iJIb-
HIyeTbCcA MIBUAKICTD ii PyXy.

Came 3aBOAKM 0araTocTymeHEBUM PaKeTaM JIIOACTBO 3POOMJIO IIepIIri
Kpoku B Kocmoc: 4 KoBTHA 1957 p. Ha HaBKoOJIO3eMHY OpOiTy OyJIO
BUBEJEHO IIEePIIUHA ITYYHUH cynyTHUK 3emuai; 12 ksitHa 1961 p.
BimOyBCsA IIEpPIIMI TOJIIT JIOAMHM B Kocmoc; 21 jaumua 1969 p. mo-
CIAimHUKU Briepire BucaguaucAa Ha Micami (pue. 21.4).

HociigxeHHA KOCMOCY TPUBAIOTh.

Y1 3HAETE BW, WO...

13 KBiTHA 2025 p. — 40 poKiB i3 gHA nep-

LIOro 3arnycky YKpaiHCbKOI pakeTU-HOCIA

«3€eHiT».
| po cborogHi BOOCKOHaneHa TPUCTyreHeBa
pakeTa-HoCin «3eHiT-3SL» € ogHMM i3 Hamno-
TYXHIWNX NiTanbHUX anapatiB CBOro Knacy.
EKONOriyHoO 4ncTuim i HagiMHUN «3EHIT» MOX-
Ha 3anyckaTu 3a 6yab-AKMX MEeTeopOosiIoriyHnX
yMoB. PakeTa 34aTHa BMBOAUTW Ha HaBKOJO-
3eMHy opb6iTy CynyTHUKK mMacow go 13 T.
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§ 21. PeakTuBHMI pyx

3. PeakTUBHUN pyX y npupogai

Bararo mernrkaHIiB MOpPiB Ta okea-
HiB BUKOPHCTOBYIOTh PEAKTUBHUMN PyX
I1s nepecyBaHHA (puc. 21.5).

Posriisgrnemo, #AK mepecyBaeTbCA
kKasbMmap. Ilixm wmaHTiero KajgbMapa
€ MOPOKHMWHA Ta JIBi BOPOHKMU: BXin-
Ha — JJsd BCMOKTYBaHHS BOAU, BU-
XigHa — a4 il BUIIyCKaHHsA. 3a IO-
IIOMOTOI0 M’sI3iB KaJibMap PO3IIUPIOE
MAaHTiIO, i BoJa 3aIOBHIOE MAHTIHHY
nopokHuHy. Ilicma ii 3amoBHEHHA
BXigHM# OTBip B3aKpuUBae€ThCA, IIO-
TY:KHI M’A3M CKOPOUYIOThCSA, i Boma
3 BeJNYE3HOI0 INBUAKICTIO BUPHUBA-
€ThCsA KPi3h BUXiMTHUN OTBip HaA30BHI,
YHaCJIIJOK YOro TiJIO KaJabMapa OTpHU-
Mye OOTY:KHUU imnynabc. Kaabmapu
MOXKYTBb JOCATaTH INBUAKOCTL OO
40 xkm/rox. Hampsamok BuximHOi BO-
POHKM MOJKe 3MiHIOBaTHUCA, TOMY
KaJibMap 3JaTeH PeryJoBaTU HaIps-
MOK CBOT'O pPYyXy: PyXaTucs BIepes
1 Hazajn, moBepTaTuCHd, IYIUHATUCSH.

MoAcHITb, YoMy, po3pobAlUN
TypOopeaKT1BHI ABUTYHN,
BUYEHi BMBYanNN nepecyBaHHA
KaJibmapis.

PeaKTuBHUM pPyXoM He HEXTYIOTh
i pocaunu. Ilomupenuii Ha Oeperax
Cepenzemuoro Ta YopHOro MOpiB
«ckaskenuii» oripoxk (Ecballium) pos-
KHJae CBOE HACiHHA camMe 3aBIAKU
peakTuBHOMY DPyxy (puc. 21.6). Komu
IJIiL gos3piBae, ycepeawmHi HBOTO
MOYNHAETHCA OPOJiHHA, THUCK PiAMHN
nigBuinyerbcsa. Tomy B pasi He3Hau-
HOTO CTPycy (0COGJMBO CIIPUUYMHEHOT'O
TOPKAHHAM TBapuHU YU JIOIWHUI)

Puc. 21.5. Kanbmapu, BOCbMUHOTMK,
KapakaTuui nepecyBaloTbCsa
3aBAAKN PEaKTMBHOMY PyXy

Puc. 21.6. 3aBOAKu peakTVBHOMY
PYXY «CKa)eHul» OripoK (Oripok-
nMpcKay) Moxke mogonaTtu
BiACTaHb A0 12 M, po3cioun

Nno AOpO3i HacCiHHA
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LI BiJOKpeMJIOEThCsA Bif maomoHikku. Kpisk oTBip BMmicT oripka
BUPUBAETHCSA HA30BHi, a OTipoK 3a 3aKOHOM 30epesKeHHS iMOyJabCcy
pYXaeTbCsA B MPOTUJIEKHOMY HANIPAMKY.

A AK HACMPABAI?
Mig yac pyxy meny3a Haragye napacosbKy, fka

TO CKNAfA€ETbCA, TO PO3KPUBAETbCA. bionoruy, S
AKI JOCNIOXKYIOTb Mefly3, CTBEPAXKYIOTb, WO Ui 1
MOPCbKi TBApVHM NepecyBaloTbcA 3aBAAKN pe- , )1" L
aKTVBHOMY PYyXy, ag»e KOnu mefys3a CTUCKaE 4’ 7: ’

napacosibky, 3-nig Hel BULITOBXYETbCA BOAA,
TOOTO BUHMKAE Bigfaya, Aka LUTOBXaE Mepysy.
MigTBepabTe abo cnpocTynte aymKy Gionoris.

PeakTuBHUI pyx — Ue pyX, WO BUHNKAE
BHACNIAOK BiadiNeHHA 3 AeAKOW LWBUAKICTIO
BiZl Tina AKOICb MOro 4YacTUHW.

OCHOBOI0 PeaKTUBHOIO PyXy € 3aKOH 36epeXeHHA iMmnynbCy:
m,v; — My, = 0.

Paketa — ue niTanbHM anapart, AKWUN
nepemillyeTbCA B NPOCTOPI 3aBAAKMN
pPeaKTUBHIN TA3i, WO BMHUKAE BHACNILOK
BUKUAAHHA PAKeTOl ra3oBOro CTPYMEHA.

PeakmusHuli pyx cnocmepizaemeca 8 npupooi:
JeAKi TBapyHM BUKOPUCTOBYIOTb MOro AnA nepe-
CYBaHHA, POC/IHN — [ANA PO3CiloBaHHA HaCiHHA.

1. lafiTe o3HauYeHHsS peaKTHWBHOTOo pPyxy. Onwuimite mocaigm
3i crocTepesKeHHs 3a PEeaKTUBHUM DPYyXOM. 2. 3alUIIiTh 3aKOH
30epesKeHHA IMIIyJIbCY /IS CTAapTy paKeTH, IIPUIIYCTUBIIH, III0 BCE
il maamBoO 3ropsde Imig dac crapry. 3. YoMy AJd HOJILOTIB y KOCMOC
BUKOPHUCTOBYIOTEh OaraTocTymneHeBi paxkeru? 4. Y SKuUX IIfe TeXHiu-
HUX IIPUCTPOAX 3aCTOCOBYIOTH peaKTHUBHUU pyx? 5. Ile B mpupomi
MOKHa CIOCTepiraTu peakTUBHUUN PyX?

146
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BIPABA N° 21

1. IIlo cminbHOrO MiXX PyXOM KaJbMapiB, PeaKTUBHUX JIiTaKiB
i KaTepiB i3 BOAOMETHUMMU IBUTYHAMU?

Yum BigpisHAETHCA PyX aBTOMOOLJSA Bif pyxXy pakeTru?

Lol L

Yomy mix vac mocTpisly 3 MHUCIMBCHKOI PYIIHHUII IIOTPiOGHO
000B’SIBKOBO IIPUTUCKATH IIPUKJAL IO ILjieda?

4. «CernepoBe KoJiecO» — IIPUCTPi#i, AKUII BUHA-
moB (ismK, MaTremMaTWK, MexaHiK SJrHow AHOpaw
Cernep (1704-1777), — B3apa3 B3acTOCOBYIOTH MIJis

NIOJIMBAHHS Ta30HIB. PO3IiIAHBTE PUCYHOK 1 MOACHITH,
AK TOpalfioe Iei mpucTpiii. Y MoKHA HMOro BBasKaTH
PEaKTUBHUM ABUTYHOM?

5. Ilig yac samycky MojeJsi pakeTu 3arajbHo0 Macoo 600 r iz ii
comaa Buaitae 500 r Bomu. OmiHiTh IMBUAKICTL BUTIKAHHS BOIH,
SKIIO pakera HaOyJsa mBuAKoOCTi pyxy 12 m/c. Homy MoOKHa came
OI[iHWTH, a HEe BU3HAYUTH IINBUAKICTL BUTIKAHHSA BOLU?

6. Iligroryiite cTuciy JOIOBLAbL NPO YKPAlHCBKUX KOCMOHABTiB.

EKCMEPUMEHTAJIbHE 3ABOAHHA

I3 nmnacTUKOBOI MAAIIKK I TPYOOUOK OJIA KOK-
TEeNJI0 BUTOTOBTE «CEr'HEepPOBe KoJieco». llepesipre,
K IIPAIlIoe Ied TPUCTPIi.

4 . .
KniouoBi TepmiHn
PeaxkTuBHUMil pyx * Pakera ¢ BararocryneHeBa pakerta

O®I3UKA | TEXHIKA B YKPATHI

lOpinn BacunboBuu Kongpatiok (OnekcaHop THamosuy Lapezed) (1897-1942) Ha-
poausca B lNonTtasi. BiH € ogHMM i3 NioHepiB pakeTHOI TEXHIKN. Y KHMXKLi «TuMm,
XTO umTatume, WwWob 6yaysaTtu» (1919) yueHwin HaBiB cxemy
YOTUPMCTYMEHEBOI pPakeTU Ha KUCHEBO-BOAHEBOMY ManuBi,
OnuncaB Kamepy 3ropsHHaA i ABUryHa. A B KH/XLi «3aBOIOBaH-
HA MiXnnaHeTHMUX npocTtopis» (1929) BiH 3anponoHyBaBs 34iN-
CHI0OBaTX NMonboTM Ha MicAub 3a pPaBAMKOBOI CXEMOI, AKa
nisHiwe oTpumana Ha3ey «Tpaca KoHgpaTioka» Ta 6yna BuUKo-
puctaHa daxisuamn CLUA nig yac nnaHyBaHHA 1 3AiliCHEHHA
nonboTy Ha MicAup. IM'A BYUeHOro HOCUTb HauioHanbHUNM YHi-
BepcuTeT «[lonTaBcbka nonitexHika imeHi KOpia KoHgpaTioka.




NiABUBAEMO NIACYMKHU

PO34INYy 3
YactuHa 2 «IMnynbc Tina. PeakTUBHUM pyx»

1. Bu gisHajucs, IIo Tijo, AKe PYXae€ThbCsd, XapakKkTepusye (disumuHa
BeJINUUHA, AKa HA3UBAETHCH IMNYAbCOM MILA.

IMnynbc Tina P — 1e BeKTOpHa (pisMuHa BeJMUYWHA, AKA JTOPiBHIOE
MOOYTKY MacH Tijla Ha IIBUAKICTH HOro pyxy: p=mov .

\J \/

Hampsamoxk immysnbey Tina Opuanumnga imonyascy Tijga B CI —
30iraeTbcsa 3 HAIPAMKOM KijorpaM-meTp 3a CEKYHIY:
Xy Tija: M
py_’y _ [p] =KI'' —
p TT U c
2. Bu BuBuUmMIM oAuH i3 (yHAAMEHTAJbHUX 3aKOHIB (DiBUKU — 3aKOH

30epedcenna imMnyabCy, Ni3HAJIUCA IIPO PEAKMUBHUL DYX.

¥ 3aMKHeHIi! cucTeMi Tijl BEKTOpHA CyMa iMITyJbCiB TijJ A0 B3aeMozil
MIOPiBHIOE BEKTOPHIN cyMi iMIyJabCiB TiJ micjiss B3aeMOIii:

Do1+ Doz =Py + Dy, 800 myUy; +myUge =MyU; + My, .

TEMU PEDEPATIB | NOBIAOMIJIEHD
1. PeakTuBHUII pyX y IPUPOIi.
2. IcTopia kKocmMoHaBTHKM. YKpaiHa — KOCMiuHa JepskaBa.
3. JKurreBuit nuiax i mayxkona giaapHicTs C. II. Koposnosa.
4. BararopasoBi KocMiuHi KopaoO.ri.
5. IlpyskHi Ta Henpy:KHi 3ITKHEHHH.

TEMU EKCNEPUMEHTAJIbHUX AOCNIAXEHD

1. CTBOpeHHd i CIIOCTepeKeHHS PEaKTUBHOT'O DYXY.
2. HocuaigxeHHA OPYsKHOTO Ta HEIPY KHOI'O yAapis.

TEMU HABYAJIbHUX NMPOEKTIB

1. 3acTrocyBaHHs 3aKOHY 30epe:KeHHSA iMIIyJIbCy B TeXHIIli Ta BUIO-
TOBJICHHS BiJIOBIIHMX HPHUCTPOIB.
2. BuroroBieHHs Ii€eBOI MoAesi paKeTH Ta AOCTiIKeHHsS ii pyxy.
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3ABAOAHHS ANns1 CAMONEPEBIPKU

A0 Po34iny 3
YactuHa 2 «IMnynbc Tina. PeakTMBHUMA pyX»  rnk.com.ua/106661

YV sae0annax 1-9 eubepimv 00HYy npasunvbHy 6i0n06idb.

1. (1 6an) Ik mosHauaroTh iMmyJsbCc Tima?
a) p; 6) S; B) F; r) U.

2. (1 6axn) Rymu wmanpamiaeHU#l iMmynabc rasiB, 110 BUPUBAIOTHCA
i3 comya pakeTH, AKa PYyXa€TbCsI BEPTUKAJIBHO Bropy?
a) BepPTUKAJBbHO BIOPY;
0) BepTUKAJBLHO BHUS3;
B) iMITyJIbC TaziB JOPiBHIOE HYJIIO;
r) y HAaOPAMKY o0epTaHHS 3eM.JIi.

3. (1 6an) fAxkuit iMOyabCc Mae XJOMYMK MAacol 95 KI, KOJIU MiJ yac
3MaraHb BiH pyXaeTbcA 3i mMBHAKiCTIO 5 M/c?
a) 11 xr-m/c; 06) 275 kr-m/c; B) 50 Kr-m/c; 1) 135 Kr-m/c.

4. (1 6axn) Kir macoro 3 KI' PyXaeThCa 3 OAHAKOBOIO IIIBUIKICTIO
3 mwuieo, maca aAkol 30 r. Immynbc AKOi TBapuHM € OiJIbIIUM
i B cKimbKHu pasis?
a) immysbe murtii 6isgbmuit y 10 pasis;
0) iMmmysbe Kora Oinbmuit y 10 pasis;
B) iMIIyJIbCc TBapUH € OTHAKOBUMU;
r) iMmmysnse Kora O6inpmmmit y 100 pasis.

5. (1 6axn) Ha migmnosi gidra ctoith Bajaiza macow 20 kr. JlidT
pyxaeTtbcdA 3i mBuUAKicTiIO 5 M/c. YoMy AOpiBHIOE iMITyJbC BaJrisu
BigHOCHO JTidpTa?

a) 4 xr-m/c; 0) 25 Kr-m/c; B) 100 Kr-m/c; r) 0.

6. (1 6an) 3 AKOW0 MIBUIKICTIO PYXaeThbCA aBTOMOOiJIbL Macow 2 T,
AKIo poro immyabe mopiBHIOE 30000 Kr-m/c?
a) 15000 m/c; 0) 15 m/c; B) 6000 m/c; r) 60 m/c.

7. (1 6axn) Yomy nopiBHIOE Maca remapaa, AKUNA OiKUTH 31 IIBUIAKICTIO
72 KM/TOom, AKIIO ¥oro immyiabc mopiBHIOE 720 Kr-m/c?
a) 10 xr; 0) 20 kr; B) 36 Kr; r) 72 Kr.

8. (2 6anu) IBa Bi3KM Macow 2 KI i 5 KI pyXawTbCcsA Ha3yCTpiu
OOWH OxHOMY 3i mBmakoctamMu 2,5 M/c i 1 m/c BigmoBimmo. Homy
JOPiBHIOE CyMapHHI iMIIyJIbC IIMX Bi3KiB?

a) 10 kr-m/c; 0) 5 Kr-m/c; B) 2,5 Kr-m/c; r) 0.
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Po3gin 3. B3AEMOIA TI1. CUNIA B MPUPO[I. YactmHa 2

9. (2 6anru) Ha puc. 1 300paskeHO 4oTHMpU cUTyarii B3aemomii aBOX
Tiga. ¥V gKoMy 3 BHIAJIKIB d—2 CHUCTEMY TiJI He MOKHA BBaKaTHU

3aMKHEHOI0?
@
~ O/ o ~
Z @ < N\ - ~
l | —@ OmmmO. — %ﬂ
7
a 6 8 2

Puc. 1

10. (2 o6anu) llinpHO 3aKopKoBaHa muadamka macor 100 r, y akii
3QJININMJIACS HEeBeJIMKAa KiJbKicTh Boau, JesKaja Ha COHII. 3a Ie-
AKWI yac KOPOK, Maca AKOro 5 I, BUJIETIB i3 IJIAINKK 31 IIBUIKI-
ctio 18 m/c. fAkoi 6 mBumAKocTi HaOyJja ILIAINIKA, AKOM cucTeMa
«ILIAIIKA — BoJa» OyJjia 3aMKHEHO0?

11. (2 6anu) 3a rpadikomM IMBUIKOCTI PyXy
Kysni macoro 200 r (puc. 2) BUBHAUTE U,:
iMOysabc KyJai B MOMEHT 4dacy 2 C.

10
12. (3 6anu) XJIOMYUK, AKUN PyXa€eThCSa HA
CKeWTi 3i mBHUAKiCTIO 5 M/C, HE TaJIbMY- o
IOUM CXONMB CBill PIOK3aK Macoi 8 K.
3 AKOI0 MIBUAKICTIO IOYAaB PyXaTHCH 0 2 4 61c

XJONUYNK, AKINO MOro maca pas3oM 3i

o . Puc. 2
CKeHTOM OOopiBHIOE 72 Kr?

13. (3 6aau) HiBumuka macoro 40 Kr HasmoraHse Bidok macoio 30 Kr,
AKUN pyXaeThbcs 3i mBuakictio 1 m/c, Ta 3acTpubye Ha HBOIO.
3 AKOI0 IIBHUAKICTIO pyxaJjacs MiBUMHKA A0 CTPuOKAa, SKIIO Bi3OK
ImouaB pyxaTucs 3i mBHUAKicTIO 3 M/c?

14. (3 6aau) Kynbka, mio pyxaJjaca 3i mBuakictio 1,8 m/c, 3imToBx-
HyJIacAd 3 KYJbKOIO BABiui OijIbIlIoi Macu, IO pyXaJiacd Ha3yCcTpPid
3i mBuakictio 3,6 m/c. fAkoi mIBuaKoCTi HaOysa mepIina KyJabKa
micjiAa 3iTKHEHHS, SAKINO Apyra KyJbKa IIPOJOBXKUJIA PYyX Y TOMY
caMOMy HANpAMKY 3i mBuakictio 2,1 m/c?

3gipme sawi 8i0nogidi Ha 3a80aHHA 3 HABEOCHUMU HANPUKIHUL
niopyynurka. Y 3a60anHaxX, AKi 86U 6UKOHAAU NPABULLHO, NOJIYimb
cymy 6anie i nodinims ii Ha 2. Odepixcane uucno gidnosidamume
Pi6HIO 8aWUUX HABYAJIbHUX O0CSAZHEHb.
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Bu BmieTe BumiptoBatu
Macy Tina, a HaBuuTecA
BMMIpOBaTK MOro Bary

Bn posymieTe, wo pyxy Tina

3aBa)ka€ cuna TepTs, a bygete

3Hatyi, HOMy Cuna TepTH Bu 3HaeTe, O KOCMOHABTU

CNpUHnHAC pyx nif, yac NonboTy nepebyBaloTh
Yy HEBAroMocTi, a fi3Ha€eTech,
AK CTaTV HEBAroMuMm
He BUXOAAYN 3 KiMHATW



rnk.com.ua/
106662

$22. CUJTA — MIPA B3AEMOAIL. TPA®IYHE
30GPAXKEHHSA CW1. ALOAABAHHS CU

Lo BM ysBNsiETEe, KONM BUMOBNSIETE TaKi CJI0BAa, K «CUJbHUMN»,
«cunay», «HancunbHiWKnmM»? HaniMoBipHiwe, ui c1oBa BU noB’si3yeTe
3 MOXJ/IMBOCTSIMU NOAUHU A0O0 TBAPUHMU, MOTYXXHICTIO MexaHi3My abo
3 IHTEHCMBHICTIO NpOSIBY NPUPOAHUX sBULL. A SIKMA 3MICT HapalTb
NOHATTIO «cuna» isnkn?

1. Lo o3Ha4a€E NOHATTA «cuna» y ¢ismyi?

OOCNIOXEHHSA

IIlo sHamoOuTBLCA: OJiBelb; BigbHA
TIOBEPXHA CTOJIA.
IloknagiTe oJsiBemb Ha Kpaul cToJia
Ta HECHJBbHO INTOBXHITHL IOTO B3IOBIK
crinpHUIi. Illo BigOymoca 3 oxaiBmem?
Yu gocAr BiH HIPOTHUJIECKHOTO Kpalo
crona? Yomy BiH 3ynuuuBca? Illo BixOymeThcA, AKINO IMITOBXHYTU
oJiBens cuibHimme? Ywm Biguyam BuU Ail0 OJIBIA Ha BaIlly PyKy?
A Temep cmpoOyiiTe BiAIIOBiCTHM Ha IIi 3alIMTAHHSA, OIEPYIOUN
TMOHATTAMM, «TisI», «B3aEMOJid», «3MiHA IIIBHUIKOCTI PYyXy».

\

BukouaBIu AOCHiI)KeHHsA, BU IIle pa3 NMEPEKOHAJNNCA B TOMY, IO
NPUYUHOI0 3MIHU WeudKocmi pyxy mina € iozo 63aemoldia 3 iHIIIMUI
rimamu. IIlo6 osiBelnp mouaB pyX, BU IIITOBXa€Te IOro, ajie BOAHOYAC
i oxiBens mie Ha Bamny pyKy. IloBepxHs cTosia mie Ha oJriBelb, 3yHu-
HAOUYM HOro, W OJIiBellb TeyK Mi€ Ha IIOBEPXHIO CTOoJIa.

Hasememo 1me ogmH IpUKJaA: 100 3yOWHUTH BEJIOCUIEN, BU Ha-
TUCKAETe Ha PYUKY rajbMa Ta BOJHOUAC BiuyBaeTe, AK pydYyKa TUCHE
Ha Bamly JOJIOHIO.

3BepHiITH yBary: B OyAb-AKOMY pasi pesyJbTaT 3aJe’KUTh Bif
TOTO, HACKIAbKU «CUJbHOI0O» Oyde 63aemodisf: CUJBbHIIIIE INITOBXHETE
oJiBellb — BiH HabOepe OiJIBINTY HIBUAKICTH; CHUJILHiIIIE HATHCHETE Ha
raJbMO — CKOpillle 3yIUHUTHCA BeEJIOCUIIE].
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§ 22. Cuna — mipa B3aemogii. MpadiuHe 306paxeHHA cun. logaBaHHA cun

Miporo gii omHOro Tijia Ha iHIIe cayrye (ismuHa BeJIUYUHA CUJLA.

Cuna — ue o¢i3nyHa BeNNYMHA, AKa € MipOoto Ail OfHOro Tina Ha iHwe

(e mipoto B3aemogii Tin).

Cuny B3a3Buuail II03HAYAIOTh
cumBoJsioMm F (Bix natuH. fortis, 1o
03HAUYAE «CUJIbHUI»).

Oodunuus cuau 6 CI — HBIOTOH
(masBaHa Tak Ha uecTb Icaaxa Huio-
mona):

1 H oJopisenie cuani, axa, diouu
Ha mino macoio 1 Kr npomszom
1 ¢, smin0€e weudkicms pyxy 14bozo
miaa Ha 1 m/c.

YuMm OiJBIIOI0 € CcHJja Ta YHUM
TPpUBAJIMIUM € dYac 1i aii Ha TiJjo,
THUM IIOMIiTHiIlIe 3MiHIOETHCS IITBUI-
KicTes pyxy nporo Ttina (puc. 22.1).

106 Tima piswHoi mMacum 3a omHa-
KOBHMI Yac 3MiHIOBaJM IIBUIKOCTI
CBOIX PYXiB OJHAKOBO, Ha HHUX Ma-
I0Th AiATH pisHi cuau (puc. 22.2).

/)

]
a b=
—

Puc. 22.1. Jopocnnn TeHicncT 3pat-
HUM 3MYCUTN M'AY NeTiTU 3i WBNAKi-
CTIO PyXy CMOPTUBHOrO aBTOMOOINS;
OiBUMHKA He MOXe CUJIbHO BAAPUTM
no m'Avy, TOMy Haja€ MoOMy AOCUTb
HEeBENVKOI WBUAKOCTI PyXy

Puc. 22.2. lWLo6 Bakkuin aBTOMObINb Mir posirHatucsa
Tak caMo LWBMAKO, AK Nerknii MOTOLMKJIL, Ha aBTOMOGinb
CNif YyCTaHOBMTWN MOTYXHIWNA ABUIYH
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Po3zpin 3. B3AEMOJIA TI1. CUIN B MPUPOJI. YactuHa 3

41 3HAETE BW, WO...

TepMiH «cuMna» B TOMY CeHCi, y AKOMY MW pO3y- |
MIEMO 10r0 CbOrOpAHi, ynepe 3acTocysas lcagk  PHLOsoPix
Hotomon. Y cBoinn poboTi «MaTemaTuuHi Havana (PRINCIPIA
HaTypanbHoi ¢inocodii» («Philosophiae Naturalis et
Principia Mathematica»), HagpykoBaHin y 1687 p. B Kinb-
kKocTi 300 npumipHUKIB, HblOTOH AaB O3HAUYeHHA MPUCKO-
ptoBasbHiN cuni, TO6TO CWni, WO «BiANOBIAAE» 3a 3MiHY

LWBNAKOCTI pyxy Tina.

2. YoMy cuna € BEKTOPHOIO BE€JINYUHOIO?

OOCNIAMEHHA

ITokaaniTe Ha cTinm oniBenb. Hamaraioumncs giaru
3 Ti€I0 caMOIO CHJIOI0, KJIAIIHITH ITAJbIEeM II0 TOPILIO
OJIIBIIA CIIOUATKY B ONHOMY HAIPSAMKY, a IOTIM
Yy IPOTHUJICKHOMY; TeIlep CIpoOyiiTe KJIAIIHYTU IIep-
MIEHIUKYJIAPHO IO OJIiBIfA, CIIOUATKY AiI0UM Ha HOro
cepenuHy, a MOTiM Ha Moro KiHenb. UM ofHAKOBUM
Oyzme pesyJsbTaT Aii Tiel camoi 3a 3HAYEHHSAM CHJIN?

Bukonyioun mocaiIiKeHHs, BA IIO0AUMIM, IO pe3yabTaT Ail cuam
(pesysabTaT BaIIoi i) 3aJIe;KUTh He JIUINE BiJ 3HAUCHHS CUJIM, a U BifX
il HaIPAMKY Ta TOUKHU, [0 AKOl I[I0 CHUJIY HPHKJIaJeHO.

SragaiiTe: (pismuHi BeaMUMHU, SKi MalOTh

~” e 3HAUEHHS 3HAUEHHA Ta HAIPSIMOK, Ha3UBAIOTh 8EKMOp-
F o HATPAMOK Humu. OTKe, CULQ — BEKMOPHA BeJUYUHA.
S e Ha pucyHKax BeKTOp CHJIM IIOYMHAIOTH
UK TaHHS y TOUIli, KyAu HpPHKJIageHa cuja (1[0 TOUKY
TaK i HasMBAOTh — MOYKA NPUKJIAOAHHS
Ccusau), i CIPSAMOBYIOTh Y HAIIPAMKY il cuJIu.
m, m, HoB:KUHY CTPiJIKM iHOAI 0OMPAIOTh TaKoOIo,
1100 BOHA B IMeBHOMY MacinTabi BigmosimaJia
3HaueHHIO cuiu (puc. 22.3).
4 . 1H
F, H

Puc. 22.3. 3 6oky 3emni Ha Tino macoto m;=400 r pie cuna F;=4 H, Ha Tino
Macot my=600 r gie cuna Fo=6 H. [OBXMHN CTPINOK, AKi 306paxyloTb Ui cunu,
y neBHOMYy MacluTabi AOPIBHIOIOTb 3HAUYEHHAM CUn
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§ 22. Cuna — mipa B3aemogii. lpadiuHe 306pakeHHA cun. [logaBaHHA Ccun

(v

03rsiHbTE TabnuMUio Ta Ai3HaWTeCh, AK HANPAMOK il cuny BNIvBae
Ha XapakTep 3MiHW WBMAKOCTI pyXxy Tina. HaBefitb BRacHWin npuknag
[0 KOXKHOFO CTOBMYMKa Tabnuui.

Hanpamox Hanpamox Hampamor cuiau Cuna
cun CUJIU IIPOTU- epIeHINKY- HalpaMJIeHa
30iraernca JIeKHUN Ha- JIApHUMN 10 i KyTOM
3 HaIIpAM- OPAMKY PYyXy | HaIPAMKY PyXy IO HAIIPAMKY
KOM pPyXy Tija Tijga Tijga pyxy Tijga
o
=\
' @ »
F
3HaueHHs 3HaueHHA 3MiHIOETHCA 3MiHOIOTHCA 3HA-
MIBUIKOCTIL IIBUIKOCTIL JIVIIe HANPSIMOK |UYeHHS i HAIIPSAMOK
PyXxy Tija pyxy Tina MIBUAKOCTI PyXy | IIBUIKOCTI PyXy
30iIBIITY€EThCS 3MEHIITYEThCA Tija Tija

3. o Take piBHOAiIMHA Ta fAK ii BUSHAYNTU?

3asBuuail Ha TiJIO Oi€ He OogHA cHMJAa, a ABi, Tpm abo OijbIre.

PosriiauemMo mpukJaaa, KOJM Ha TiJI0 B OAHOMY HAIPAMKY OilOTh
nBi cuan. IlocTaBUMO Ha CTiJ BiBOK i IPUB’sSKeMO IO HBOTO IBi HUTKH.
Hexait ogHa JsironuHa TATHE Bi3OK 3a oMYy HUTKY i3 cusioro 3 H, a inmia
JIIOAVHA TATHE Bi3OK y TOMY caMOMYy HANPAMKY 3a IPyry HUTKY i3
cunoro 5 H (gquB. puc. 22.4). Bisok mouHe pyxaTucs, 30iJbIIyIOUN
MIBUAKICTL CBOTO Pyxy. S0iJbINIEHHA INMBHUAKOCTI PyXy Biska Oyme
TaKMM, HiOM Ha HBOrO B IILOMY HANPAMKY Aie jauiie omHa cujia 8 H.
Cuny 8 H, axoro TyT MokHa 3aMiHuTu ABi cuau 3 i 5 H, HasmBaioTh

pieHo0diiliHo0 OBOX cuJ i mosHauyalTh cuMBoJioM R (a6o F).

- Puc. 22.4. Konn cunn Fl i Fz,

A Fz R WO AiI0Tb Ha TiNO, HanpaAMIeHi
E—O—O—H—H—O—» .
e B oAvH 6iK, TO HANPAMOK
F,=3H R=F;+F, ix pigHoditiHoi R 36i2aemuca
F,=5H R=3H+5H=8H 3 Hanpamkom Oii cun
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Cnny, AKa 3[0INCHIOE Ha TINO Taky camy Jitlo, AK AeKibKa cun, Wo AiloTb
O[HOYACHO, HA3MBalOTb PIBHOAINHOK LMX CUN.

AKIMO TATTH Bi3OK 3a OBI HUTKU
B IMPOTUJIEXKHI OOKM, TO CHJIU He
«IOTIOMAaraTUMyTh» OIHA OIHIN PO3-
TaHATH Bi3OK, a HaBOaKU — «3aBa-
JKatumMyTh» (puc. 22.5). ¥V BHUOAIKY,
MIOJAHOMY Ha PHCYHKY, Bi3OoK Oyme
pyxarucsa TaK, HiIOM Ha HBOTO i€
cunma 2 H, manpamaena B 0ik mii
cunu 5 H. To6To TyT piBHOmiIiHOIO
mBox cua 3 i 5 H o6yme cunma 2 H:
R=5H-3H=2H.

F1:3H F2:5H R=F2_F1

Puc. 22.5. Konn cunn Fl i I7‘2,
WO AitoTb Ha TiNO, HanpAMAeHi
NPOTUNEKHO, TO HANPAMOK
ix pieHoditiHoI R 36i2aemucs
3 Hanpamkom 6inbwoi cuniu

4. fIK pyXa€rbcs TiNo, KONU CUNIUN CKOMMEHCOBaHI?

flkoto Byne piBHOAINHA, AKLO HUTKW, NPUB'A3aHi A0 Bi3Ka 3 NPOTUNEXHNX
OOKiB, NOTArTY i3 CMNamMK, OQHAKOBMMM 3a 3HAUYEHHAM, — Hanpuknag, 5 H?

Yn 3MiHNTbCA WBMAKICTb pPyXy Bi3Ka?

CoopiBaeMocsi, BU ITPaBUJIbHO BiAMOBiIM HaA 3allMTAHHS Ta CAMOCTIli-
HO TiHAIIJIN BUCHOBKY: AKUW,0 080 CUJU PiBHI 3a4 3HAYEHHSAM, NPOMUJTLEHCHL
3a Hanpamkom i npukaadeni 0o 00H020 mina, mo pieHodillHa Yux cus 00-
Pi6HI0E HY10. Y TAaKOMY BUIIAJIKY CUJIU 3PiBHOBAXKYIOTH OfHA OOHY, TOMY
OPUYUHU IJIS 3MiHU IMIBUAKOCTI PyXy Tijla He icHye: miJo
He pyxaemuvcsa ab0 pYyxaemvcCsa Pi6HOMIPHO NPAMOJLIHIIHO.

Tak, TOPM30OHTAJILHUM ITPSIMOJIiHilA-
HUM BiJpidKOM IIIoce aBTOMOOiJIL Py-
Xa€EThCA PiIBHOMIPHO, AKIIIO CUJa TATHU
JIBUTYHA KOMIIEHCY€E CHUJTY OIOPY PYXOBi
(puc. 22.6, a). (Cuna omopy pyXoBi
ITOCUTDH IIBUAKO 3YIUHUTH aBTOMO-
0ib, AKIMO ABUTYH He Oyne obepraru
Kouteca.) Iloprdens y py1ii mepebyBae B
CTaHi CIIOKOIO, SKIIIO CUJIA TPUTATAHHS
3emii, aKa ngie Ha mopTdenab, KOM-
MEHCYETHCA CUJIOI0, AKY IIPUKJIALAE
nmo moptdena goguHa (puc. 22.6, 0).
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Puc. 22.6. AKwo cunu, Aki giloTb Ha
TiNO, PiBHI 3@ 3HAaYeHHAM i NpPoOTU-
NeXHi 3a HanpAMKOM, TO TiNo pyxa-
€TbCA PIBHOMIPHO MPAMONIHINHO (4)
abo nepebyBae B cTaHi crnokot (6)



§ 22. Cuna — mipa B3aemogii. MpadiuHe 306paxeHHA cun. logaBaHHA cun

A AK HACMPABAI?

Codia cTBephXYye: AKLWO Ha TiNo [iloTb Nvwe ABi OQHAKOBI 3a
mogynem cunu, Hanpuknag 20 H, To piBHOAINHA UMX CUN MOXe
abo popiBHIOBaTU HY”NO, a6o cTaHoBUTK 40 H. MukmnTa 3anepeuye
Ta HarooLWye Ha TOMY, O PiBHOZiNHA MOXe HabyBaTn 6yab-AKoro
3HaueHHsA Big 0 go 40 H. XT0 mae pauito?

N
Cuna (F) — ue ¢isnyHa BennMuMHa, AKa € mipoto Jii Fonopy\

OfHOro Tina Ha iHwWe (€ mipoto B3aemogii Tin). -
. //_)

-~

-
Oouruysa cunu 8 C| — HbloToH (H).
. . . . TATHU
1 H popiBHIOE cuni, AKa, [iloun Ha Tino macow 1 Kr /
| MpoTArom 1 ¢, 3MiHI0E WBUAKICTb NOro pyxy Ha 1 m/c.

S
CninbHy Jito AeKiNbKOX CU MOXHa 3aMiHu- Touka npuknagaHHa cunu
TV Ai€l0 OAHIEl cnnn — piBHOAINHOI (R). -
Cunu ditomb 8 OOHOMY HANPAMKY:

> A U F
{Fz— “|F
R:Fl +F2 —
F

Cunu npomunexHi 3a HaNPAMKOM:

“. Hanpsmok cunm

F — wmopynb
(3HaueHHA)
T R:Fl_Fz camnn

F, F

Cunu cKomMneHCo8aHi:

v/ NPOTUNEXHi 3@ HANPAMKOM
— R=0 —— v piBHi 3a moaynem
F, F v nMpuKnageHi oo ofHOro Tina

KOHTPOJIbHI 3ATTMTAHHA

1. HaiiTe osnaueHHA cuiu. 2. SIkoro € ogumHUIlA cuau B CI? 3. Homy
cuja — Ie BeKTopHa BeamuumHa? 4. K MOKa3yoTh CUIy Ha pU-
cyHKax? 5. Ik sHaiiTu PiBHOAIMHY ABOX CHJI, SKi JIIOTHh Y3IOBXK
onHiel MPAMOI B OMHOMY HANPAMKY? y IPOTHUJEKHUX HAIPIAMKax?
6. 3a AKMX YMOB [Bi CHJIM 3PiBHOBaKYIOTH OSHA ONHY?
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Po3zpin 3. B3AEMOJIA TI1. CUIN B MPUPOJI. YactuHa 3

1. HoGepiTh maciiTab i HaKpecaiTh y 30IIUTI CUJIU, IO JOPiBHIO-
otk 3,2 H; 5,6 H; 8 H. 3icTaBTe cBoe KpeciaeHHA 3 KPEeCJIeHHAMU
ogHOKJIacHMKiB. Yu BigpisuaioThes Bouu? Yomy?

2. Kanar, aKkuil TATHYTh y NPOTUJIEKHI OOKM [Bi JIOAUHM, 3aJIU-
mraeTbea HepyxomuMm. OnHa JroanHa TATHe KaHaT i3 cuioro 300 H.
3 SAKOI0 CHJIOIO TATHE KaHAT Japyra JiroguHa? 300pasiTh Ha PUCYHKY
CuUJIM, II0 OiIOTh Ha KaHaT. YoMy OOPiBHIOE PiBHOAiIMHA IMX CHJI?

3. /IBa xJOom4YmMKU TATHYTh CAaHKHU, IIPUKJIAJAIOUM TOPM30HTAJBHI
cunu 50 i 70 H, manpamiaeni B3moB:k oxHiel mpamoi. AKuM MoiKe
OyTu 3HaAUeHHS PiBHOAIMHOI IMUX CHJI?

4. Ha pucyHKy 300pa’KeHO Tija Ta CHUJIH, III0 Ha HUX Ai0Th (1 KJIi-
Tuaka — 1 H). IlepeneciTh pHCYHOK 10 30IIHUTa, OJA KOMKHOIO
BUIIAIKY a—6 3HAWJIITh PiBHOMiIMHY Ta 300pasiTh ii.

5. Jlroguua mie ma miggory is cuioio 800 H. 3 aKo0 cujIo0 JIo-
IUHA OiATUME Ha MiAJIory, SIKIIO BidbMe B PYKHU BaHTaX, AKUHN, 3i
cBoro OOKy, mie Ha Jgmoguny i3 cuaoro 200 H? Bigmosiab moscHITH
3a JIOIIOMOT'OI0 CXEMATHYHOIO PUCYHKA.

6. Hu Mmoske pyxaTuch aBTOMOOiNIb, AKINO piBHOAiliHA BCix cuu,
MIPUKJIAJAEHUX [0 HBOr0, HAIIPAMJIEHA NIPOTHUJIEKHO HAIPAMKY
pyxy? fAximo Moike, HaBeAiTh MPUKJAL.

7. Ha rtino gmiroTh Tpu cumy, HaIpSAMJIEHI B3I0OBXK OJHi€el IpAMOI.
IBi cunu mators 3HaueHHd 30 i 50 H. fIke 3nauenHd Moyke MaTu
TpeTs cujia, AKINO piBHOAiNHaA Tphox cui mopiBHioe 100 H? Ckinb-
KM PO3B’ABKIB Mae 1 3amaua? BukoHaiiTe B 30mmTi BigmoBimgHi
cXeMaTHYHiI PUCYHKH.

F, ) ) a 7 e
fl mFﬁ N ljl %
<] , > < >
a \F, 6 g F, 1 H

Knio4yoBi TepmiHun

Bsaemopis ¢« Cuna + 3HaueHHa cuiau (Momysb)  Hanmpamoxr cuim ¢
Touka npukaaganad cuau * Heioron ¢ [HomaBaumua cua + PiBHoziiiHa
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S 23. AEPOPMALUIA TIHIA. CUNA MNMPYXXHOCTI

Ha no4aTky Bigomoro TBopy IBaHa KoTnspeBcbkoro «Hatanka Montaska»
AiBYMHA CniBa€ NicHIO: «BitoTb BiTPK, BilOTb OYMHI, aXk AepeBa rHyTbCS...».
®i3nkn Kaxytb: pgepeBa pedopmyrotbea. Mpo pgedopmauito Ta BUAK
Aedopmauii MTUMeTLCA B LbOMY naparpadi.

1. WMo Take pedopmauin? Bugn pecdopmauii

Hacaigkom pmii cum Ha Tijio MoKe OyTH AK 3MiHA IIBUIAKOCTi HOTO
pyxy, Tak i medopmairia tima. Hanpukaasn, SKIO MITOBXHYTH M AUYUK,
TO BiH IIOYHE pPyXaTHCh, a AeAKi HOoro YacTHMHHU IIiJi Yac MOIITOBXY
3MICTATHCA OAHI BiJHOCHO iHIINX — M’AYUK 0epopMYyembuCs.

Hedopmauia — 3miHa popmun Ta (@a6o) po3mipis Tina.
3a TuM, IK caMe YaCTHHHU TiJa 3MIIYIOTHCA OAHA BiTHOCHO OJHOI,

po3pisHAOTE AedopMallii posmszHeHHsA, CMUCHEHHS, 8USUHY, KPYUeH-
HA, 3cysy (OuB. TAOJIUITIO).

Bugu medopmairiit

PO3TATHEHHA | CTHMCHEHHA BUT'TH KPpy4YeHHA 3CYB

Hactpomoemo |Cimaemo Craemo 3aTAaryemo ITepecyBaemo

ritapy — B aBTO- Ha OOINKY — |MIypyd — Mebai —

poamszyemo |MOO0iIb — IOIIKA BimOyBaeThCcA |BigOyBaeThCA

CTPYHU Py KUHA BUZUHAEMBCS | KPYUCHHA Iedopmarris
migBickm BUKDPYTKU 3cysy
CMUCKAIOMbCS

*




Po3zpin 3. B3AEMOJIA TI1. CUIN B MPUPOJI. YactuHa 3

[nA KoXKHOro CToBMYMKa nopaHoi Bule Tabnuui HaBediTb TpW BRACHI
npuknagn gedopmadii (y TexHidi, nobyTi, npupogi).

3aBpaHHAa. IligBemiThesa 31 crTijmbomsa Ta
BUKOHAalTe (ismuHi BOpaBM: IPHUCITAHHI,
IIOBOPOTHU TyJay0a, HAXWJIXU TOLIO0. IKMX BU-
OiB medopmalriii 3as3Hae Bamr xpeber mmig dac
BUKOHAHHS Iux BupaB? OOI'PYHTYIHTE CBOIO
BigmoBige.

2. SIK po3pi3HUTU NPYXHi Ta NaacTu4Hi aedopmauii?

AOCNIAXEHHA

o smamobuThCsA: TyOKaA AJA MUTTA IIOCYIY;
IIIMATOYOK IIJIaCTHJIIHY.

BisbMmiTh cmouaTkKy ryoKy Ta CTHUCHITH ii,
IIOTIiM CKpPYTiTh, BirHiTH, PO3TATHITH TOIIO.
Tenep BukoHamTe Ti cami Aii 31 MIMaTOYKOM
IJIacTUIIHY. fIKe Tijo BimHOBIIIOE CBOIO (hopmMy?

Yu MmolkeTe BU Hal3BaTHM 1HITY mapy marepi-
aJliB 3i CXOKMMU BJIACTUBOCTSIMU?

Ilig yuac BUKOHAHHSA MOCJiI)KEHHS BU CIIOCTEPITau npyicHy Oepop-
mauiro i naacmuyny degopmauiro. 11i Buam nedopmaririii po3pisHAOTEL 3a
BJIACTHBICTIO TiJI BiTHOBJIIOBATU CBOIO (DOPMY HiCJIsI IPUIIMHEHHS il CHJIN.

I'yoxa, akmio mepecratm ii CKpydYyBaTH, CTHUCKATH, PO3TATYBATU
TOIIO, IIOBHICTIO BiZHOBJIOE CBOIO (hopmy — aedopmallis ry0OKu 3HU-
kae. Tarky gedopmaliiro Ha3UBAIOTh NPYHCHOMK).

IInacTunin «He mam’aATae» cBoei (opmu Ta He BimHOBIIOE ii. Ka-
JKYTb, II0 IJIACTHUJIIH 3a3HAE NJAACMUYHOL deopmauii.

MpyxHa pedopmauia — ue gedopmauis, AKa MOBHICTIO 3HMKAE nicnA
NPUNVHEHHA AiT Ha TiNO 30BHIWHIX CU.

MnactnuHa pedopmauia — ue gedopmauia, Aka 36epiraeTbca nicna
NPUNVHEHHA AiT Ha TiNO 30BHIWHIX Cun.
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§ 23. lepopmauisa Tina. Cuna NpyXHOCTi

PosrnaHbre puc. 23.1. Akux gedopmadinn (NPyKHMUX UM MnacTvy-
HUX) 3a3HaloTb 306parkeHi Tina? OOGrpPyHTYNTE CBOW BiAMOBIAb.
HaBepiTb BRnacHi nNpuknagu 3acTocyBaHHA abo CnocTepexeHHs
NPY>XHUX | NacTuyHMX gedopmadin.

o’
o Tarusa
.
ITanip

.
T'nuna

Ecnanpgep

Puc. 23.1. NpyXHi Ta nnacTuyHi gepopmadii

Y 3HAETE BW, LWO...

3anexHo Big ymoB 6arato maTtepiaiiB MOXYTb BUABNATU AK NPYX-

Hi, TaK i NNacTMYHi BNACcCTMBOCTI. Hanpuknag, csuHeyb 3a 3BMYaWl-

HUX YMOB € MIaCTUYHUM: SIKWO BUW 3irHETe CBMHLEBY MIACTUHKY,

BOHA TaK i 3anuwmntbca aedpopmoBaHoto. MpoTe AKWO CBUHELb
oxonoguTtn ao temnepatypu —100 °C, TO BiH CTa€ NPYXXHUM i NiCNA BUTNHY
CBMHLEBA MIACTUHKA NMOBEPHETbCA B MOYATKOBUIM CTaH.

[ymy BBaXaloTb AOCUTb MPYXHUM MaTepia-
NIOM, TOMY 1T BUKOPUCTOBYIOTb, HaNnpuKnag, gna
BUIOTOBJIEHHA YLUiNIbHIOBAYiB, afie 3a HU3bKKX
TemnepaTyp ryma 3MiHIOE CBOI BIaCTUBOCTI.
AKLIO rymoBY Kysito OXONIOAUTY B PiAKOMY a3oTi
(AMB. PUCYHOK), a NOTIM yAapUT MOJIOTKOM, TO
Kyna pO3KONeTbCA Ha KiflbKa YacTuH.

Y 1986 p. 3a 73 ceKyHAu nicnAa cTapTy BUOYXHYB aMeprKaHCbKUN
watn Challenger. Y xopi po3cnigyBaHHA KaTacTpody aMepuKaHCbKUn Gisnk
Piuapo ®ininc ®eliHMaH NPOAEMOHCTPYBaB €KCNEPUMEHT: BiH OMyCTMB rymy
B CKNAHKY 3 KPWXKaHOK BOJOI0 Ta MOKasas, WO ryma 3HayHO 3MeHwwwuna
CBOK enacTuyHicTb. Ha gymky QenHmaHa, OfHi€l0 3 NpUYMH aBapii Morna
O6yTV 3MiHa MpPY>KHUX BNACTMBOCTEN FYMOBOrO YLUibHIOBAYa Ha Kopabni
BHAC/IJOK CUTbHOTO OXONOAMKEHHS.
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Po3zpin 3. B3AEMOJIA TI1. CUIN B MPUPOJI. YactuHa 3

IIpy:xuna Hedepopmo-
8aHaQ — CUJa TPYXK-
HOCTi gidcymHus

npyx | |
|

i

IIpysxuna posmazny-
ma — cujaa IPYKHOCTi
HAMA2AEMbCA CMUCHY-

mu TPY:KUHY

ke:e;

IIpy:xuna cmucry-
ma — cujia OPy*KHOCTI
HAMaz2aeMvbca po3masae-

mu TOPYKUHY

)

OPyx

Puc. 23.2. Hanpamok cunu
NPY>XHOCTI Nig yvac
Jedopmalin po3TArHEHHSA
Ta CTUCHEHHSA

sl

3. Cunmn NpyXHOCTI

Ilig uac medopmarlrii 3aBKAM BUHUKAE
cuJja, 10 IparHe BiJHOBUTHU TOM CTaH TiJa,
B AKOMY TiJio mepeOyBajio mo medopmarrii.
IIro cuny HaA3WBAIOTH CUJON NPYHHOCMI
(puc. 23.2).

Cuvna npyXHOCTi — Le Cna, AKa BUHUKAE
nig yac gedopmadii Tina Ta HanpAmneHa
NPOTWUIEXHO HaNPAMKY 3MilleHHA 4acTuH
Luboro Tina B xodi aedopmadii.

3a3BuUUail CHUJIY IPYKHOCTI IIO3HAYAIOTDH
CHMBOJIOM anym, ajle B IeAKUX BUIIaJKaXx
BHKOPHCTOBYIOTH 1HIII1 CMMMBOJIN.

SIKIO TiJIO TMCHE Ha Omopy, TO OIopa
nedopmyeThesa (BUrnHaeTbes). Hedopmarria
OIIOPYW BUKJIMNKAE IIOSABY CUJIM IITPYKHOCTI,
dKa Jie Ha Tijno nepnendukynrapHo 00 no-
gepxHi onopu. I1fo cuny Ha3uBaIOTH CUNIOKO
HOpPManbHOI peakuii oNnopu Ta IO03HAYAIOTh
cumBosiom N (pue. 23.3).

SKmio Tijlo poaTAarye migBic (HUTKY,
IUKTYT, IIIHYP), TO BUHHUKAE CUJa IPYIK-
HOCTi, HampsaMmJieHa 63008 nidsicy. 1o
CUJIy Ha3WBAIOTL CWIOK HATAry niasicy
Ta IiHKOJM [OSHAYAIOTH CHUMBOJOM T
(puc. 23.4).

N,
3
~

Z Z

Puc. 23.3. Cuna HopmManbHoOI
peakuii onopu (N) 3aBxam
HanpsaMieHa nepreHanKynapHo
[0 MOBepXHi onopwu
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Puc. 23.4. Cuna Hatary nigsicy (T) 3aBxam
HanpsAMeHa B34OBX Niasicy



§ 23. lepopmauisa Tina. Cuna NpyXHOCTi

4. YoMy BMHMKAE cuia NpYXHOCTI?

Bu B:ke 3HaeTe, 1110 BCi Tija CKJIaIaI0OTh-
cA i3 yacTWHOK (aToMiB, MOJIEKYJI, HOHiB).
Y TBepaux Tijlax YaCTHHKH KOJUBAIOTHCS
0isig 1OJIOXKeHb PiBHOBATH i B3a€MOJIiIOTH
MIHCMONEKYNAPHUMU CULAMU NPUMASAHHA
ma 6i0wmoexy6anns. Y TOJIOKEHHAX PiB-
HOBaru IIi cuyu 3piBHOBaxKeHi (puc. 23.5, a).

Ilig yac medopwmariii Tizia y B3aeMHOMY
posTaIryBaHHiI HOro 4acTWHOK BUHMKAIOTH
meBHi 3MiHM. SIKIO BifcTaHb MidK YacTHH-
KaMM 3POCTa€, TO MiKMOJIEKYJIAPHI CHJIN
MPUTATAHHA CTAIOTh CUJBHIIIIMMHU 34 CUJIU
BigmrToBxyBaHHA (puc. 23.5, 0). Ko X
YAaCTUHKU 30JIMKYIOTHCA, TO CUJIBHIIINMU
CTAIOTh MisKMOJIEKYJIAPHL CHUJIM BiIIITOBXY-
BaHHA (puc. 23.5, 8).

TakuM YymHOM: Y pa3i Jepopmayii mina
1020 YACMUHKU «NpazHymb» 6i0Ho06UMU
NOJNONCEHHA PiBHOBA2ZU.

9 FR Rl
et

Fo,=F,

P

0

B30

Puc. 23.5. MixmonekynapHi

CUMN NPUTAraHHA (an)
Ta BifLITOBXYBaHHA (FB)

y BMMNagKax pi3HoOro posra-
WyBaHHA YaCTUHOK

Cuu, 110 BUHUKAIOTL y Pasi 3MiHU IIOJ0KEHHS ONHi€l YacTUHKH,

nysxke maai. OgHaK Koau Tijo AedopMyeT

bCdA, TO 3MiHIOETHCS po3Ta-

IIyBaHHA BeJIMYE3HOI KiJBKOCTI YacTHHOK. ¥ pes3yJbTaTi piBHOAifiHaA
CTae 3HAUHOIO Ta mpoTunie megopmarrii tisa. e i € cusa IpyKHOCTI.

Otixe, cusa npyrcHocmi — nposs 0il MiHMOACKYAAPHUX CUJL.

[ Hedopmauia — ue 3miHa dopmu i (@60) po3mipis Tina. ]
MpyxHa pedopmauia — MnactnuHa pedpopmauia —
fedopmallis, AKa MOBHICTIO dedopmalis, AKka 3anuwa-
3HMKAE MiCiA MPUNUHEHHA €TbCA NiCNA NPUNWHEHHA Jil

Ai1 Ha TiNo 30BHILLHIX Cun. Ha TiNO 30BHILLHIX CU.

Po3tarnHeHHs BurunH CTUCHeHHA

i

KpyueHHs 3cyB
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Po3zpin 3. B3AEMOJIA TI1. CUIN B MPUPOJI. YactuHa 3

Tifla Ta HaMaraeTbCs NOBEPHYTU TiNO B HefepOPMOBaHUNA CTaH. F
V' € NpoABOM il MiXKMOJIEKYIAPHUX Cus
v’ HanpsmieHa NPOTUNEXHO HANPAMKY 3MIlEeHHs YacTuH Tina

nig yac gedopmadii

Cuna npy»HOCTI — uUe cunna, AKa BUHWUKAE nig 4ac aedopmadii
anym

1. IlTo Take medopmariia? Y uomy mpuumHa i1 BUHUKHEHHA? 2. fKi
icayrors Buau medopmartii? HaBenite npukiaagu. 3. JlafiTe o3HaueH-
HA CHJIM TPY.KHOCTi. SIK HampsaMJeHa cuja OPYsKHOCTI? ¥ yomy
mpuurHa i1 BUHUKHEHHA?

1. XJon4yuKk HaMaraerbcd CTPUOHYTH 3 TpaMILJIiHa

(puc. 1). fAxoi medopmarii 3asHae IOIIKa TpaMmIiLIiHa?

fxka cuima 3myIye AONMIKY BiZHOBUTH CBOIO (hopMy?

2. SIxol medopmarnii 3a3Hae JaHIIOr Mif dac

BUTATYBAaHHS Bijpa 3 BOJ0I0 3 KOJIOAA3?

Kynu manpsamiena cuja IIpysKHOCTI, IO Ii€

Ha Bigpo? Sk ii mosHauaroTh? E |
3. Ha crin nocraBunu Baxkkuii 6pycok. 1o
BimOyBaeThea 3i crinbHUIEO? BuKoHaliTe pu-
CYHOK i 3a3HauTe HA HbOMY CHJIY IIPY*KHOCTI, ‘
II0 Ji€e Ha OPYCOK. T

4. BpycoK MOKJANX HA IVIAfeHbKY TOPUSOH- 77777

TaJbHy IIOBEPXHIO 1 IPUEIHAIM [0 CTiHK Puc. 2

3a JOTOMOroi0 ABOX HpysKkuH (puc. 2). o

Opycka mpukjaanau cuay 6,7 H, posraryrouu npy:kmHU. Bpycok mpu-
IMMHUB PYyX, KOJU CUJA IPYKHOCTI B OfHiM i3 mpysKuH gocaria 2,9 H.

Busnaure cuny npy:kHOCTI B ApyTriii npyskuHi. BukoHailiTe pUCyHOK,
Ha AKOMY B IIEBHOMY MacITadi 300pasiTh CHMJIH, II[0 AilOTh Ha OPYCOK.

KniouoBi TepmiHun
Hedopmatiia - Postarmenmua < CrucHenns < Burua - 3cyB
« Kpyuenna - Ilpy:xHa medopmamnia - Ilmactuuna medopmairis
« Cua mpy:KHOCTi
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S 24. 3AKOH r'YKA. AUHAMOMETP

BbaHa)Ki-6aTyT 060XKHIOOTDL | AiTY, | Aopocni! Bu 3niTaeTe, npuseMnserecs Ha
enacTuyHe NosI0THO M 3HOBY 3pMHAETe B HEOO 3aBASIKM I'YMOBUM CTPiYKaM,
WO PpO3TArYIOTLCSI Ta AiIOTb HAa BaC CUIOK MPYXHOCTI. [i3HanMocs, K
po3paxyBaTu L0 cuiy.

1. Big 4oro 3anexuTb cuna NpyXHoOCTi?

AOCNIAKEHHA

IITo sHamobuThCA: ABI PisHI I'yMOBi CTpiuKH
(pe3uHKM nJiA NJAETiHHS, AJIA KPillJeHHdA, I
BOJIOCCS TOIIIO).

BisbMiTh cmouaTKy OOHY PE3WHKY I TPOXU
po3TArHiTh ii. Bu Bimuyere, 1110 Ha Bally PYKY
3 OOKY pe3smHKH! iATHMe CHJa IPYsKHOCTi, SKa
Oyze HaMaraTucs IOBEPHYTU PE3UHKY B Hexedop-
MOBAHUY (HEPO3TATHYTHUI) cTaH. YuM cHIIbHiIIIE
BH PO3TATyBaTHMeETe PEe3UHKY, THUM OiJIbIIIOIO0
Oyme cuya mpyskHocti. Temep mpoBeniTh Ti cami
aii 3 immoo pesmHKO0. Oro! Cuia mpy:KHOCTL
CYTTEBO 3MiHMJIacsA!

"

3aBAAKU OOCJIIMKEHHIO B 3’ACYyBaJIM:

1) cuna mpyskHOCTI 30iabHIyeTbCA 3i 30iIBIIEHHAM BUAOBKEHHS
CTPiUKU;

2) 3a OOHAKOBOT'O BUIOBXKEHHS CHJa IIPYKHOCTI € pi3HOI0 mJd
pi3HUX CTPIYOK.

BupgoBxeHHA — Ue ¢i3nyHa BenvumMHa, AKa xapaktepusye gepopmadii
PO3TArHEHHA i CTUCHEHHA Ta [OPIBHIOE 3MiHI AOBXWHW Tina BHACNIAOK

nedpopmatlii.
'



Po3zpin 3. B3AEMOJIA TI1. CUIN B MPUPOJI. YactuHa 3

Bupos:kenusa mosHaualoTh CUMBOJIOM X abo Al
1 BUBHaAUaIoTh 3a (popMYyJIOIO:

x=l—l0 ,

ne | — poB:xuHa nedopMoBaHOro Tina; [y —
IOoB:KMHA HemedopMoBaHoro tija (pumc. 24.1).

Po3TArHiTb rymoBy cTpiuky. 3'Aacyinte, AKoro
BUOOBXKEHHA 3a3Hana CTpiyka. Aknin npunag
BaM ANA UbOro novpibeH? Y AKNX oauvHMLAX
B/ BMMIpIOBaTUME BUOOBMEHHA?

Puc. 24.1. Akwo po
rymoBOro LWHypa nigBi-
CUTK TArap, To AOBXMHa
WHypa 36inbWwnTbCA

2. 3akoH lyka

HaykoBe mocrig:KeHHs ITPOIIECIiB PO3TATYBAHHSA Ta CTUCHEHHS TiJ
posnouaB y XVII ct. Pooepm I'yx (puc. 24.2). PesynbraToMm po6GoTHU
BUEHOT'O CTaB 3aKOH, AKWIl 3roflOM OTPMMAaB Ha3BY 3akoH [yka:

Y pasi npyxHux gedopmMauin® po3TArHeHHA abo CTUCHEHHA Cuna NpyX-
HOCTI NpPAMO NponopuiiHa BUAOBXEHHIO Tifla Ta 3aBXAW HaMara€TbcA
NMOBEPHYTU TiNO B HefepOpPMOBaHUIN CTaH:

F =k|x ,

IIPYXK

ne Fypy — CHJIA TMPYXKHOCTI; X — BUAOBXKEHHS
Tijla; B — Koe(ilieHT mpPOIOPIiAHOCTI, AKMHA
Ha3MBaIOTh KOPCTKICTIO Tina.

WHopcTricTh Tisia MOMKHA BU3HAYUTHU, CKO-
pucraBIuch 3aKoHOM ['yKa:

F
Fopym =k = DBE
hago)ig::d |x| =k |JC|

Puc. 24.2. PobGepT .
YK (1635-1703) — Odunuysa sHcopcmrocmi 6 CI — HbIOTOH Ha

metp: [k]=H/m.

BUAATHUI aHTMMINCbKNIN

NPUPOJO3HaBeLb, OfNH sHopcmkicmvy — ue xapaxmepucmuka miaa,
i3 3aCHOBHWKIB eKcne- MmoMYy 60HA He 3aJeH UMb AHI 8i0 CUJLU NPYXHC-
PVIMEHTaNIbHOI Pi3nKN Hocmi, ani 6i0 8U00BHCEHHA.

* Hacmpaszi P. 'yk BUKOpHCTOBYBaB TepMiH «MaJii Ipy:KHi gedopmartiii», agsxe Bix
Jocaim:KyBaB medopMalliio MeTajJeBuX CTPUKHIB. [lokJIagHiIIIE TPO ITe BU AisHAae-
Tecs B CTAPIINX KJacax.
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§ 24. 3akoH lyka. InHamomeTp
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Puc. 24.3. Tpadik Fypyx(|x)) —
3aNeXHOCTi CUNK MPYXXHOCTI
Bil BUAOBXEHHA Tina — npaAma

Y 3HAETE BW, LWO...

Ropcmkicms 3anexncumsv 8i0 gopmu
ma posmipie miaa, a maxkoxc 6i0 ma-
mepiaay, 3 AK020 MiJ0 8U20MOBAEHO.

OcKinbKU cHmJIa MPYKHOCTI ITPSIMO
ITPOIIOPIIifiHa BUJOB:KEHHIO TijiIa, TO
rpa)ikoM B3aJIe;KHOCTI CUJIM TIPYIK-
HOCTi BiJ BUJOBXKEHHS TiJjia € IIpsamMa
(puc. 24.3). Qum 6Giavwioio € xHopcm-
Kicmb miaa, mum sulie posmaulosa-
HUil zpagikx.

JloBefiTb OCTaHHE TBepAMXEHHS,
BM3HAuMBLIKM 3a puc. 24.3
MOPCTKICTb KoXHOro 3 Tin I-lll.

Pobepm [yk 6yB He nuwe BigoMuUmM i3VIKOM, @ N BMHAXIGHUKOM
i apxiTekTopom. OCb NuLwe Kifibka GpakTiB LWoA0 BUHAXO[IB YYEHOTO.
v CKOHCTpYIOBaB [i3€pKaJibHNI TENECKOM, YAOCKOHANMB MIKPOCKON.
v/ BuHaniwoB MopcCbkuii 6apomeTp.

v/ CTBOpPUB MPOEKTH, 3a AKMMI 36yaoBaHo [PuUHBILBbKY 0bcepBa-

TOpitO.

v Po3po6uB NoBiTpAHMIA Hacoc i Npunag Ana BUMIPIOBaHHA CUK

BITPY.

v/ OpHMM i3 nepLlumx JOCiAKyBaB CTPYKTYPYy POC/IVH i 3anpoBa-
OB Yy HayKy TepMiH «KNiTUHa».

3. Sk npaulo€e npunaa Ansi BUMipoBaHHA cun?

Cuna — me (pismuyHa BeJIMUMHA,
TOMYy 11 MOKHa BUMipIOBaTuU.

MNpunagn gna BMMIPIOBAHHA CUIN
Ha3nBalTb AMHaAMOMeTpamMu.

OcHoOBHa CKJIaJ0Ba HAWIPOCTi-
MUX AUHAMOMETPIB — NpYyicuHa.
IITo6 3a mgOmMOMOroI0 MPY:KUHU
BimoMoi Jscopcmrxocmi k BumipaTu
cuiny F, i3 KO0, HAIPUKJIAL, KiT
TATHEe Bisok (puc. 24.4), HeobOximgHO:

anym

Puc. 24.4. Cnny, 3 AKolo KiT
TACHEe Bi30K, MOXHa BUMIpATU
3a JOMOMOrOI0 MPYXUHU
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Po3zpin 3. B3AEMOJIA TI1. CUIN B MPUPOJI. YactuHa 3

SN
I

83—

Puc. 24.5. WKinbHI NpyXUHHI
nabopaTopHi AUHAMOMETPU:
1 — naHenb; NIAaCTUKOBUN
Kopnyc;, 2 — MNpPYyXUHa;
3 — wkana; 4 — nosigeub
i3 raukom

A AK HACMPABAI?

1) BuMipATHM BUAOBKEHHS X NPYKUHU;

2) ckopucTaBOINCh 3aKOHOM ['yKa, BU3HA-
unry cuny npyssocti (Fy .. =k|x|), axa
Jlie Ha KOoTa 3 OOKYy IIPY’KMHU Ta 3a 3HAUEH-
HAM JopiBHIOE cuii F taru kora: F =F ..

3po3yMijo, M0 KOKHOTO pa3y BUMIipIO-
BaTHW BUOB’KEHHSA Ta PO3PAXOBYBAaTU CUIIY
He3pyuyHO. Tomy naJid BUMIipIOBaHHS CHJI
NIPYKUHY 3aKPillIIOIOTh HA NnaHeli, Ha AKY
HAHOCATDH WHKaJAy, rpagyioodn 11 Biapasy
8 odunuusax cuau. Came Tary OyIOBY
MalOTh HAWIIPOCTIIIi IMKiJbHI JJabopaTop-
Hi auaamomerpu (puc. 24.5). IcHyooTb
1 iHOI BUAM TPYKUHHUX ITUHAMOMETPIB
(puc. 24.6).

Punc. 24.6. TarosBun
ANHaMOMeTp, NpU3Ha-
YeHUN [nA BUMIPIO-
BaHHA BENUKUX CWUJ,
Hanpuknag cuam Taru
TpakTopa

Hatanka cTBepaye, WO AUHAMOMETPU BUKOPUCTOBYIOTb NvLle
Ha ypokax i3VKu Ta iHKONU B TexHili. Mnkona He MOrogxyeTb-
CA: BiH BBa)Kae, LLO NOAN KOPUCTYIOTbCA AMHAMOMETPaMn B YCiX
chepax XKnUTTA, HaBiTb Nifg Yac po3sar. A AK gymaeTte BU?

L. YuyumMmocsa po3B’sisyBaTu 3apadi

B 3apaua 1. [liroun Ha npy:xkumHy cuoro 40 H,
yueHb pPo3TATHYB ii Ha 8 cMm. BusHauTe KOpCTKicTh
npy:kuHu. JAKy cury Tpeba mIpuUKJIacTH y4YHEBi, 11100
PO3TATTH Ty caMy Ipy:KuHY Ine Ha 6 cm? Iedop-
MaIlilo IIPY:KUHU BBaKauTe mpy:kHOMI0. M

Ananis @isuunoi npobaemu. Cuna, Ky TpPUKJIA-
Jae VUeHb, 3a 3HAUEHHSIM JOPiBHIOE CHJII IPYKHOCTI,
[0 BUHUKAE B MPYKUHI:
€ TIPYsKHOI0, TOMY CKOpHCTAaEMOCA 3akoHOM I'yka.
3azauy poap’asdyBaTumeMo B omumHHIAX CI.
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§ 24. 3akoH lyka. InHamomeTp

Tano: Towyx mamemamuynoi mooesi, po36'A3aHHA.
F,=40H 1. BusHaumnMoO KOPCTKIiCTh IIPYKMHU:

_ _ F, F,
xl—SCM—0,0SM anyxcl =kx1, TOMY k= mpyaxl :_1;
x9—x1=6cMm= 40 H o 1 X1
:0,0GM k:W=500—.

SHaitmu: T . 5

B — 9 2. 3HanigemMo cuiy, AKy Tpebda HPUKJIACTHU

Fy — ? YUHEBi, 1100 JOZATKOBO PO3TATHYTH MPYKUHY:
F2 :Fpr}KZ :kx2°

3a ymMoBOIO X9—x1=0,06 M, Tomy:
x9=x1+0,06 M=0,08 M+ 0,06 m=0,14 M.

Omxe: F, =500E~0,14M=70 H.
M

Ananiz pesyavmamis. g BUIOBXKEHHSA NPYKUHU Ha 8 CM
yuens npukiazgae cuay 40 H; nma BuaoB:KeHHA HPYKUHU IIe Ha
6 cm yuHeBi Tpeba 36imbiuTy cuary Ha 30 H — 11e mpaBmomoniOoHMit
pesyJbTar.

Bionogidv: k=500 E; Fy=70 H.
M

M 3apauva 2. ITig yac ekcriepuMeHTy AiBUMHKA 30iJbIITyBajia HaBaH-
TaXeHHsS T'yMOBOIO IHYypa, IIIopa3y BUMIPIOIOUHN CUJY, fAKa i€ Ha
HIHYpP, 1 BigmoBigHe BUAOB:KeHHs ITHypa. CKOpHCTABIINCHL TaOJIHIIEIO,
AKY OTpEMana IiBYMHKA, moOyayire rpadix F, .. (x)— samesmocri
CUJIM TPYKHOCTL BiJi BHUJOBIKEHHS IIHypa. 3a JOIOMOroio rpadika
BU3HAUTE:

1) »KopcTKicTh HIHYPA;

2) BHUIOBIKEHHS IIHypa, KOJU
10 HBOT'O IIpUKJazmeHo cuay 5 H; Bunos:xen-
3) cuny, AKy Tpeba HOPUKJIACTU |HA X, M
IO IIHypa, HI[o0 MOoro BUIOBKEHHS

craHoBuyio 6 cm. M
Ananiz gisuunoi npodaemu. Ilig yac po3TATHEHHSA IITHypa BUHUKAE

cujia IPysKHOCTi, IKA 3a 3HAYEHHAM JOPiBHIOE CILIi, ITO Ai€ HA IITHYP:
Fopym = F

Haxpecsiumo nBi B3aeMHO IeprnieHAMKyaApHiI oci. Ha ropusoHTasn-
Hi#l oci BigKJazaTMeMO BUIOB:KEHHS X IITHYpPa, a Ha BEPTHUKAJIbHINT —

BIITIOBi/IHe 3HAUYEHHA CUJIM TPYIKHOCTI F

Cuna F, H| 2 | 4 | 6 | 8

0,1/0,2|/0,3|0,4

Pyx*
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Po3zpin 3. B3AEMOJIA TI1. CUIN B MPUPOJI. YactuHa 3

Posg’sazannsa. IlobyayBaBIiiu 3a moza-
HOIO TalJIMIeI0 BiAmOBimHI ToOuKu (OuB.
PUCYHOK), IT00auymMO, IO BCi BOHU Ha-
JIe)KaTh ONHiNI mpAMIil; oT:Ke, IJaA OyAb-
AKOI TOYKHM rpaika maemo: Fr,. =kx.

1) 3a Oyabp-AKOI0 TOUKOIO rpadika, Ha-
mpuKJIag A, 3SHAUAEMO KOPCTKICTh MITHYpa:
fopye _ 8H _ oo H

x 0,4 ™ M

2) BugomB:kennsa IrHypa BHacaigok mii cusmm 5 H smalizemo sa
rpadikom: AKmO Fy,..=5H, 10 x=0,25 M.

3) Cuny, aKky Tpeba IPUKJIACTHA OO IIIHYpPa, 100 BiH OyB BUIOB-

>

01020304 x, u

k=

skeunii Ha 0,06 M, 3HalgeMo 3a 3aKoHOM I'yKa:
F-F. . =kx=20-.0,06m=1,2 H.

IPYR
M
Bidnosios: k=20-: x=0,25m; F=1,2H.
M
'd \

3akoH lyka: Y pasi npyXHuUx gedpopmauii po3TArHEHHA ab0 CTUCHEHHSA
cuna NPyHOCTi NPAMO NponopuiiHa BUAOBXKEHHIO TiNa Ta 3aBXAW HaMa-
ra€eTbCA NOBEPHYTU TiNO B HegedopMOBaHMI CTaH:

anyﬁc:klx|

v 3aKOH YCMAHOBUB eKCMepUMeHTaNIbHIM
LWIAXOM aHrnincbkmin  ¢isuk Pobepm [yk
y 1660 p.

V' Mexi 3acmocysaHHs: npy>kHa Aedopmadin
PO3TArHEHHA ab0 CTUCHEHHS

J

( N\ ( )
BupgoBeHHAa x — @¢i3nyHa HopcTkictb £ — ¢i3nyHa BennMumHa, Wo
BeJIMYMHA, AKa JOPIBHIOE 3Mi- XapakTepusye MpyXHi BNacTUBOCTI Tina
Hi JOBXWHWU Tina BHaCNigoOK (CTpyxHA, wHypa, npyxuHn); [kl=H/m.
AedopmaLyt: v 3anexums Big Gopmm Ta po3mipis Tina,

x=[-1y, [x]=m Bif MaTepiany, 3 AKOro Tiflo BUrOTOBMIEHO

. J . J

OunHamomeTp — npunag
ANA BUMIPIOBaHHA CUIA
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§ 24. 3akoH lyka. InHamomeTp

1. llaiiTe o3HaueHHA BUAOB:KeHHA. 2. ChopmystoiiTe 3akoH I'yka.
Axri mexxki #oro sacrocyBamua? 3. CxapaKTepusyuTe KOPCTKiCTb
AK (isuuny Beauumuy. 4. Big uoro saje:XuTh JKOPCTKicTh Tisa?
5. Uu 3ajIeKUTh KOPCTKiCTL Tija Bix BuaoBKeHHA? 6. Axwuit
IIPUJIAJ 3aCTOCOBYIOTh IJIA BuUMipoBaHHA cuiau? SIK BiH mpaiiioe?

1. Posraruyra npy:xuHa Mae AOBXUHY 12 cMm. fIKoi0 € mOB:KUHA
HemeopMOBaHOI IIPYKUHU, AKINO BUAOBKEHHA mopiBHIoE 20 MMm?
2. iopctkicts npyxxunu cranosuth 20 H/m. fky cuny morpibno
MPUKJACTU A0 IIPY:KUHU, 11100 postartu ii Ha 0,1 m?

3. S3a momaHMMU CHJIOI0 INIPYXKHOCTL Ta BUJOBXKEHHAM IIPYIKU-
HYA BUSHAYTE MXOPCTKiCTh HpPysKuHU: a) Frp..=10 H, x=0,2 m;
0) Frpyx=3 kH, x=0,15 M; B) Fp=2,1 H, x=3,5 mm.

4. CropucraBLUInCh 3aKOHOM I'yka, 3HAHAITL 3HAUEHHS (ismuHmIX
BequuuH (Fp,., abo k, a6o x), axmo: a) x=2cm, Fp,.,=13 H;
0) k=2 H/cm, x=4mm; B) F,0»=1,8kH, E=1200H/m.

5. Ko crucHyTM TpPYy:KWHY Ha 7 CM, BUHUKAE CHJA IIPYXK-
Hocti 2,8 KH. fIKoio Oyme cumja TPYKHOCTiI, AKIINO IPYKHUHY
crucHyT:a Ha 4,2 Mm?

6. BaraTo BUpOOHMKIB NOAAIOTH XapaKTepu- any;ﬂ, H
CTHUKU IIPY:KUH 3a JOIIOMOTroi0 rpadikis. 3a A 1 9
.0
3 3 - aU
rpadpikamMu 3aJIeKHOCTL anym(x) (mus. .91/1 >
CYHOK) BU3HAUTE JKOPCTKOCTi mpy:kuH 1 i 2. A\
OO0unciiTh BUIOBXKEHHSA NPYKMH y pasi 0 123 xcu

npukjJagaeHHsa cuam 25 H.

7. IBi npyxxunu xopcrroctamu 40 H/m i 50 H/m s’egnani mocuri-
JIOBHO. 3HAWOITH BUAOBIKEHHS Ii€l cUCTeMHU IIPY:KUH, AKIITO J0 Heil
mpukjgactu cuay F=10 H. BusHaute »KOPCTKiCTh CHCTEMU.

O Y pasi nocnifgoBHOro 3'€fHaHHA NPYXWH cunia NPyXHocTi byae ofHa-

KOBOW B Oyab-AKiN Touui cuctemut: Fryou =F i omq=Frpoxo.

KniouoBi TepmiHn

Bupos:xkennsa + 3akoH I'yka ¢ JHopcTkicTs Tina (mrHypa, IPy:KUHN)
« Me:xi sactocyBanHa °* [[uHamMomerp
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Po3zpin 3. B3AEMOJIA TI1. CUIN B MPUPOJI. YactuHa 3

JNNAGOPATOPHA POGOTA N2 6

Tema. [ocaigskeHHA IPY:KHUX BJIACTUBOCTEH TiJ. rnk.com.ua/
106664

MeTa: mocaiguTy HOPY!KHI BJIACTHMBOCTL I'YMOBOI'O IITHYpPa
nixg gac medopmailrii po3TATrHEHHS.

O6nagHaHHA: IITaTUB i3 MYy(@TOIO Ta JIAITKOIO; T'YMOBUHA IIHYP 3aBIOBIK-
Km 15-20 cm; 4 rarapmi macoro 100 r KoikeH; yuyHiBChbKa JIiHiHKAa.

BkasiBku o po6otm

MigroToBKka A0 eKCNepuMeHTy

1. ITepex TuM AK BUKOHYBATHU POOOTY, IEePEKOHAMTECS, IO B 3HAETE

BigmoBimi Ha Taki s3ammTaHHS.

1) Illo Take medopmariia? Aki icuyrorh Buau medopmarrii?

2) fki medopmariii Ha3WMBAIOTH IPYKHUMU? ILJIACTUUHUMU?

3) 3a AK0I0 (OPMYJIOI0 PO3PAXOBYIOTH CHUJIY HPYIKHOCTI?

2. Busnaure I1miHy MNOAIJIKM INKaJX JIIHINKH.
3. 36epiTh mpuCTpPiil.

1) Ha KiHmax ryMoBOro MHIHypa B3aB’sKiThb
HeTJIi Tak, IMO0 BicTaHL MiK BY3JIUKAMU
CTaHOBIJIA OJIM3BKO 8 CM.

2) IligBichkTe IITHYpP 3a OOHY 3 HETEeJb Ha JIAIKY
mratuBa (puc. 1).

EKcnepuMeHT

Ilompumyiimecov iHcmpykuyii 3 6e3nexu.
Pezyavmamu eumipiosanvb ma o6uucseHd 8i0pa-

3y samocvme 00 mabauyi. f A\
1. BupiBHANTe HIHYp, He poO3TATyiouu ioro. Bu-
MipsaiiTe BiacTaHb [y MK BY3JIMKAaMU — JIOB- Puc. 1

JKUHY HenedopMoBaHOro mHypa (aus. puc. 1).
2.IlixgBiceTe mo mHypa TArapenb macor 100 r.

BuwmipsaiiTe Bigcranb [ MiK By3JIUKaMuU —

IOBXKUHY AedopmMoBaHoOro maypa (puc. 2).

MNigBiweHnn o wWwHypa TArapeub macoto 100 r
PO3TArye WHyp i3 cunoto npmbnmnsHo 1 H.

3. 3HiMiTh TArapenb. 3’sgcyiiTe, UM IIOBEPHYBCS
HUJKHIA BY3JUK y BUXiJHe MHOJIOMKEHHS, TOOTO
yn Oyna gedopMallisa IIHypa IPYKHOIO. Puc. 2
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JNabopaTtopHa poboTa N2 6

4. ITocnmimoBHO MmifBimryiTe OO IIMHypa CIOYATKY 2, HOTiM 3, IOTiM
4 rarapii, KOKHOTO pasy BUMIPIOIOUM MOBXKUHY Oe(OpMOBaHOTO
IIHypa.
38epHimb yeaezy: Micasa KOXKHOTO NOCIiNy HeoOXigHO 3HiMaTu TATap-

i Ta 3’ACOByBaTH, UM IIOBEPHYBCA HUKHIN BY3JIMK MIHypa y BUXigHE

moJIOXKeHHsA. SIKmio medopmarliisa miHypa IepectaHe OyTH MPYKHOIO

(micast BHATTA TATAPIIB ITHYP 3aJUIIUTHCA Ae()OPMOBAHUM), AOCJIiaN

OPUIIAHITH.

OnpauloBaHHs pe3ynbTaTiB eKCNepuMeHTYy

JJIs KOMKHOTO JOCJHIiny:
1) BusHauTe BHUIOOB)KEHHA MIHypa: x=[—1lj; omep:kaHi peaysbTaTu
mojgaiiTe B MeTpax.

o . g F.
2) 3HAWAITh BiTHOMIEHHS _TPYX |

x
Homep Maca Cuna HoB:xkmHA Bugos- | BigHormesn-
JIOCJi- | TATApIA, | IIPYK- lo, cM | [, cm | "KeHHA HA
oy m,r HOCTI X, M Frpymx , H
Frpyso H x M
1 100 1
2 200 2
3 300 3
4 400 4

AHani3 eKcnepMMeHTy Ta MOro pesynbTaTiB

Fpr){C

IlopiBHsAliTE BimHOIIEHHS , OIep:KaHi B mocJimax. 3poliTh

BHCHOBOK, V SIKOMY 3asHauTe: 1) UM BILJIMBAE€ HABAHTAXKEHHS Ha Te,
AKO0I0 Oyze medopmarris (IPysKHOIO ab0 IJIACTUYHOIO); 2) UM 3aJIeKUTH

F
y pasi nmpyxHOI medopmarii KopcTkicTs mEypa | k= —1~ | Bix fioro
BUJIOBXKEHHH. *
-
TBopue 3aBAaHHA
. . F Py :
Yy 3MiHUTHCA BigHOmIEHHA — 2V | omep:KaHe B PO6GOTI, AKIIO IIHYP
x

3aMiHNTH Ha TaKuWii caMuii, aje BABiui moBimii? BABiui TOBIIMIT?
IlepeBipTe pesdysbTaTy CBOIX MipKyBaHb €KCII€EPMMEHTAJBbHO.
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§ 25. CUNA TSDKIHHSL. BATA TITA
BisbMeMO M’fl4, MigHIMEMO MOro Ta BiANYCTUMO — M’'l4 OOOB’SI3KOBO
Bnage. MoctaBuMO prOK3aK Ha naBy — naBa (Xo4 i HemoMiTHO Ans

oKa) nporHetbcs. MiaBiCMMO A0 ryMOBOro LWHYpPa BaXKy CyMKY — LUHYpP
NOMITHO PO3TSIrHETLCSl. YoMy TakK BigOyBa€eTbCs? 3’s1CyMMO!

1. SIK BUABNAETLCA rpaBiTalinHa B3aeMogin?

Yomy Oyab-aKuii IpeaMeT: BUIYIIeHUI i3

\ / PYKHU OJIiBellb, KpaIlJs [OOILY, JIUCTOK JepeBa

Toio — magae BuHu3? Yomy cTpina, myimeHa

3 JIyKa, He JIETUTHh yBeCh 4ac IOPU3O0HTAJBHO,

a BperTi majgae Ha 3emar? Yomy Micamns py-

XaeTbeaA HaBKOJI0O 3emui? IlpmuwmHa Becix mmx

SIBUII[ TOJIATAE B TOMY, II0 3eMJAsl NPUMsIYye
I 0o cebe eci mina (puc. 25.1).

Vei mina makxox npumseyioms 00 cebe

Semarwo. Hamnpukaan, npuraranHa Micamns

CIPUYMHSAE Ha 3eMJIi IPUIJINBU Ta BiANJINBU

(puc. 25.2). 3aBaaxu npuraranHio CoHia

Puc. 25.1. 3emns 3emag Ta inmi naametu CoHAYHOI cucTeMU
npuTArye fo cebe pyxaioTbcsa HaBKO0JI0O COHIIA IO IMEeBHUX opdOiTax.
BCi Tina

Jnc. 25.2. MNpunaveu Ta BigNAnBM € Hacnigka-
MU npuTAraHHa 3emni go MicauyaA
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§ 25. Cuna TaXiHHA. Bara Tina

Y 1687 p. Icaax Hviomon chopMyJIIOBaB 3aKOH, 3TiTHO 3 AKUM MiMdC
ycima minamu Bceceimy icnye 63aemne npumszannsa. Take B3aeMHe
NpUTATAHHA OO0’€KTiB Ha3WBAIOTh 2zpasimauyiilHol 63aemoldicro abo
6CECBIMHIM MANCIHHAM.

Coumparounch Ha JOCJHiAM Ta MaTeMaTUdHi pos3paxyHKu, HbroToH
BUABUB, IO iHMEHCUBHICMb 2pasimauiilnol 83aemodii 30i1bllyembes
31 30inbULeHHAM Mmac mia, AKi 63aemoldiromo.

A AK HACMPABAI?

— Tenep 3po3ymino, yomy mMu pgobpe MOMIYAEMO NpPUTAraHHA
3emni 1 30BCIM He BiA4YyBaEMO MPUTAraHHA cyciga no napTi, —
ckazas [leTpo.

— Ue pincHo Tak. Ane yomy TOdi A He BiguyBal MNPUTAraHHA
tOniTepa, Maca AKoro € 3HayHo Ginbluoto 3a macy 3emni? TyT € cy-
nepeyHictb! — Haronocuna ApurHKa.

A Ak Hacnpaspgi?

2. SIK 3HaUTU cuny TAXIHHA?

Y isumi cuay rpaBiTallifiHOrO IPUTATAHHSI,
dAKa [ie Ha Tija moOam3y moBepxHi 3emJi®, Ha-
3UBAIOTh CUJIOI0 MANCIHHA.

Cuna TaXiHHA F__— ue cunia, 3 AKol 3emss
nputarye po cebe Tina, wo nepebyBatoTb Ha ii
noBepxHi abo nobnmsy Hei.

Cuna maxinns npuxkaadena 0o mina, sake
npumasazyemuvca 3emaero, i HAnpAMJaeHa 6epmu-
KaavHo 6HU3 (puc. 25.3).

F,

A

FTmic =mg |,
ne F.., — SHauUeHHA CUJIM TAMKIHHA; m — Maca
Tijga; & — Koe(iIlieHT IPOIOPIIiAHOCTI, KU Ha-
3UBAIOTH MPUCKOPEHHA BiNIbHOrO NafiHHA i AKuit
€ o0Harxogum 0 OYdv-aKux mid. Puc. 25.3. Cuna

TAXKIHHA 3aBXAun

*  BpasKaTHMeMo, II[0, KOJIU FOBOPATD «II06an3y HoBepxHi  MPVIKNaAeHa Ao

3eMmi», MalOTh Ha yBasi BiJicTaHb, TKA He IIEPEBUIIYE Tina Ta HanpameHa
KiJIBKOX AecATKiB KimomeTpis. BEepTUKaNbHO BHU3
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Po3zpin 3. B3AEMOJIA TI1. CUIN B MPUPOJI. YactuHa 3

Puc. 25.4. MNpuckopeHHA Binb-
HOro MagiHHA Ha ekBaTopi (g3)
€ He3HAaYHO MEHLIMUM, HiXK Ha
nontoci (g7)

Puc. 25.5. Tina, po3milyeHi
Ha onopi abo nigBici,
Oil0Tb Ha HUX i3 CKUNolLo,
AKY Ha3nBaloTb 8ae0l0 Mina

TAX
F.__=mg I

TAX

Puc. 25.6. Cuna TsXKiHHA die
Ha Tino, Bara Tifla — Ha onopy

ITo6sim3y moBepxHiI 3eMJii IIPUCKOPEHHSA

BLJIBHOTO TAJiHHA CTAHOBUTH HPUOJIM3HO

9,8 HBIOTOHA Ha KiJiorpam:

g~98 1

KT

3HaueHHA MPUCKOPEHHS BiJILHOTO IIa-

ITiHHA He3HAYHO 3MIiHIOETHCSA HA eKBaTopi

i momrocax 3emuri (puc. 25.4), y pasi
MiZHATTA Bropy Ta CIIYCKY B HIAXTY.

CkopuctaBlumcb puc. 25.4, gisHantecs,
Ha CKibKM cuna TAXIHHA, AKa [Oi€ Ha
BaC, Ha eKBATOPi MeHLLa, Hi>K Ha MONHOCi.

3. Wo ¢isuku HasuBaloThL Baroto Tina?

Yci Tima uyepe3 mpuTATaHHA OO 3eMJi
CTHUCKAIOTh UYMW NPOTUHAIOTH OIOPY abo
posTaryioTs migBic. Cuia, sxa xapaxTe-
pusye Taky Hif0 TiJ, Ha3MBAETHCA B8a20I0

miaa (puc. 25.5).

Bara Tina P — ue cuna, 3 AKOK BHaCi-
JOK NpUTAraHHA o 3emni TiNo TUCHe Ha
ornopy abo po3TArye nigsic.

Odunuua eaeu 6 CI, ax i 0yodv-akxoi
inwoi cuau,— HbOTOH (1 H): [P]=H.

Aximo Tijo mepebysae 8 cmaHi cnokow
ab0 NPAMONIHIIUHO20 PIEHOMIPDHO020 pYXYy,
TO #oro Bara 30iraerbcs 3a HAIPAMKOM
i3 cmJoi0 TAMKIHHA Ta AOPiBHIOE iii 3a
3HAUYEHHAM:

P=mg

Ha Bigminy Big cuiu TAXKIHHA, AKa
npuKJaJeHa OO0 Tija, 8aza NPuKiadeHa
0o onopu abo nidsicy (puc. 25.6).

% JlJia CIpOILleHHA PO3PaxXyHKiB, AKIIO He MOTPiOHA BeJIMKa TOUHICTH, BBasKaTUMe-

Mo, 1o g=10 H/xr.
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§ 25. Cuna TaXiHHA. Bara Tina

Y 3HAETE BW, LWO...

Okpim rpaBiTauiHOI € wWe pJekinbka BMAIB B3aemopgii. OpgHa

3 HUX — eneKTpomarHitHa. Cusia mAXiHHA 3ymossieHa 2pasimayiu-

HOW 83d€EMOQIE0, d cuna nNpyxHocmi — enekmpomazHimHoro. Bara
Tina — ue 3a3BMYal cuna NPYKHOCTI (HanyacTilwe BOHA BMHUKAE BHaCNi-
[OK Aedopmallii), TOMy 8aea mina — eneKmpomMazHimHa cuna.

4. Yn moxeTe BU Big4YyTU CTaH HEBaroMocTi?

IlexTo BBasKae, II0 HEBAroMicTb — IIe CTaH, AKWUN CIIOCTEPiraeThbCs
JIMIIIe B KOCMOCi, e HeMae IIOBiTps, abo TaM, Je BiACyTHs rpaBiTaifisd.
Aje me He Tak! BigcyTHicTh moBiTpss camMa mo co0i He CIPUUYMHSIE
HEeBaroMocCTi, a Bijg rpasitaii B3araJji He cxoBaelicsa — y Bcecsiri
HeMae€ JKOTHOTO0 KYTOUKa, Ae 0 He MifdJau CUJIU BCEeCBITHLOTO TAKIHHA™.

HeBaromictb — Le Takumn CTaH Tina, 3a AKOro TifIO He Ai€ Ha Onopy uun
niggsic.

Tino nobaul3y nosepxHi 3emJai nepedysae 6 cmari Hesazomocmi,
AKUW,0 HA Hb020 0i€ MiAbKU 00HA CULA — CUJLA MAKNCIHHS.

AOCNIAKEHHA

IITo 3HamOOUTHCA: AUHAMOMETD; BaKOK.

IligBichkTe BasKOK M0 IIPYKUHU AUHAMOMETPa —
IIPYKMHA PO3TATHETHCA. A Temep Ha KOPOTKUH
yac BUIIYCTITh i3 PyKM AWHAMOMETP i3 IIigBirie-
HUM Ba’sKKOM, BOZHOUAC YBaYKHO CIIOCTEpirarodu
3a MokasaMm aumHamoMeTpa. lloscHiTh, y AKOMY
craHi mepeOyBa€e BasKOK IIiJ yac MaaiHHSI.

Y crami mHeBaroMocTi MoOKeTe OIMHUTHCA W BU, HAOPUKJIAL
OiICTPUOHYBIIN: ITOKKW BU «IIaJA€Te», OIIp IIOBITPSA € HEXTOBHO MaJUM
i Mo;KHa BBasKaTu, IO HA Bac i€ TiJIbKU cUJa TAKIHHI.

Y crani HeBaromocti mepeOyBaiOTh KocMiuHi opOiTajbHi craHITii
Ta Bce, m0 B HuX € (pumc. 25.7). lle mo’sa3aHe 3 TUM, II0 KOCMIiuHi
KopabJyi «IocTifiHo majgaioTh» Ha 3eMJII0 uepeld ii mpuTAraHHS i BOA-
HOYAC 3aJIHUIIAIOTHCA Ha OpOiTi 3aBAAKM CBOIMl BeJIMUYE3HIiHN IITBUIKOCTI.

* TlikaBo, 1o ryctTuHa Marepii B Hammomy BceecBiTti gocuts masa (2—3 aToMu BOLHIO
Ha 1 M%), Tomy v Bceecsirti B cepenabOMy Ayske MaJsa i rpaBitanmia. I HasuBaoTh
MiKpozpasimauier.
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Puc. 25.8. WWo6 TpuBanuin yac
npautoBaT Ha opbiTi B CTaHi
HeBaromMoCTi, KOCMOHaBTX MPO-
XOAATb CneuianbHy NigroToBKy

e

Puc. 25.7. Op6itanbHi cTaHuii pyxatoTbca
HaBKono 3emJi Mig fgieo Tinbkn cunn
ey TAXIHHA, TOMY BOHU NepebyBatoTb
Pt 4 y CTaHi HEBAroMocTi

Y HeTpeHOBaHOI JIOAWHU TpUBaJie mepedyBaHHA B CTaHI HeBaro-
MOCTi 3a3BHUYail CYHOPOBOMKYETHCSI HYAOTOIO, IIOPYIIMEHHAM PpPOOOTH
M’sI3iB, BeCTUOYJIAPHOTO amapary, HepBoBUMH posjiagamu. Came TomMy
KOCMOHABTHU IIPOXOAATH cepHo3Hy (ismuHy ninroToBky (puc. 25.8).

NiABUBAEMO MNIACYMKW

Y BcecBiTi BCi Tina npuTAryioTbcA ofHe A0 OAHOro. Taky B3aeEMOZilo Tin
Ha3WBalOTb 2pasimauitiHow 83aemMo0iEo.

Po3pi3HAemo Bary Ta cuny TAXKiHHA

Cuna TAXKiHHA Bara Tina
4 N\ 4 \
Cuna TaxiHHa F_,. — cuna, Bara Ttina P — ue cuna, 3 AKoo
3 AKo 3emna NpuTArye fo cebe BHaCNiAOK NpUTAraHHA oo 3emni
Tina, po3TalloBaHi Ha 11 NOBEepPXHi Tino fie Ha onopy abo niggic.
n M3y Hel. .
a6o no6nusy e v’ eflekKmpomazHimHa cunia
v’ 2pasimayitiHa cuna v npuknadeHa 0o onopu
v npuknadena abo niosicy
0o mina - v BM3HauawoTb 3a dop-
F mynow P =mg nuwe
v 3a8%0u T yno g
p modi, Konu Tino nepe-
BM3Ha4aloTb .
6yBa€ y CTaHi CNOKOI0
3a dopmynoto: \ .
7 abo piBHOMipHOro
rane = M8 NPAMONIHINHOIO pyXxy
(& J |\ J

Konwu Tino pyxa€eTtbca nio dieto nuwe cunu maxiHHA, BOHO nepebyBae
8 CMaHi Hesazomocmi (lio2zo 8aza OOpPIBHIOE HYJIO).




§ 25. Cuna TaXiHHA. Bara Tina

1. Un gie Ha Bac cuiaa nputaraHHa no Micana? mo Coniua? mo
BamIoro cycima mo mapti? 2. JlaiiTe o3HAUEHHA CHUJIMN TAKIHHA.
3a saKoio ¢Gopmysaoio ii obuuciaooTh? 3. I[o Yoro mpukJjaageHa Ta
KyAu HanpAMJeHa cuja TKiHHA? 4. JlafiTe o3HAUEHHA Barw Tija.
YV axux Bumagkax ii o6umciaoTh 3a Gopmyaoio P=mg? 5. o
Take HeBaromictnr? 3a AKHMX YMOB Tijlo Ilepe0yBaTuMe B HEBAro-
MocTi?

1. Yu npurarye 3emiio aBToMo0iIb, AKUNA CTOITh Ha aBTOCTOSHILI?
KOoCMiuHa cTaHIlis, AKa mepedyBae Ha OpOiTi?

2. Kamxka jgexurh Ha croii. Ha ake Tijmo gie Bara KHUMKKU?
3. BusHauTre cuiy Ta:KiHHA, AKa gie ma mad macoo 600 r.

4. SIkoro € maca gamiky, II0 CTOITH Ha CTOJII, AKIIO 11 Bara AOpiB-
"Hioe 0,5 H?

5. Topmuk micTkicTio 1 g1 10 KpaiB 3amoBHUIM MenoM. BusHaurte
Bary Meny B TOPIIUKY.

6. ¥V Bigpo macoro 1,5 Kr Haamau 5,5 g Bogu. SIKy cuiy Tpeba
IIPUKJIagaTH, 100 yTpUMyBaTH Bipo B pyiii? BukonaiiTe prucyHOK,
3a3HAUMBIIMN CHJIM, IO OiIOTH Ha Bigpo.

7. Cruanite 3amauy, o0epHeHyY [0 3ajaui 5 1iel BmpaBu, Ta PO3B’A-
JKITBH 1i.

8. BusHauTe cuiy TaKiHHA, AKa Aidna 6 Ha Bac ocobucro B pasi
KocMmiuHOi momopo:ki Ha iHmi miaanetu CoHsuHOI cuctemu (abo cy-
nyTauku). [lomipkyiiTe, 10 AKMX HACTiAKIiB I1e MOTJIO O IIPU3BECTH.

9. CKopHCTaBIINCH IJIAHOM XapaKTePUCTUKMN (hi3sMUHOI BeIUUUHU
(muB. dopsam 2 migpydYHHKA), 3icTaBTEe ABI BEJIWMUYMHU: Bary TiJja
Ta Macy TiJja.

KniouoBi TepmiHn

BceecBiTHe TaxkinHa ¢ I'paBirarmitina Blaemopmia ¢ Cuia Ta:KiHHA
« IIpuckopenHsa BijgbHOrO maziHHa + Bara tina + HeBaromictb
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S 26. TEPTS. CUJIA TEPTS

dpaHuy3bkuit §isuk litiom AMoHmoH (1663-1705) nucaBs: «YCiM Ham
Tpanasaocs BUXOAUTU B OXeneguuto: CKinbku 3ycunb noTpi6HO, LL06
y6epertucs Big, napiHHA, CKiNbKU CMILLHUX PYXiB AOBOAUTLCA POOUTH,
abu BCTOATM Ha HOrax... YsaBiMO, WO TepTsl 3HMK/IO 30BCIM. Toai HiskKi
Tina He BTPUMAKTLCA OgHe Ha OgHOMY. SIKOM He Oyno Tepta, 3eMns
crana 6 kynew 6e3 HepiBHOCTEN, NOAIGHOIO A0 PiAKoi KpanaunHu». CaMme
npo cuny TepTta UTUMETLCA B LbOMY naparpadi.

F,

TEepTdA CII

Puc. 26.1. He Bpaetbca
3pyWNTM AWMK i3 Micua —
3aBaXKae cua TepTA

cnokow (Fepy en)

F
F, TepTH cI | —>
1— _’

Puc. 26.2. Cuna F,

AKa HaMaraeTbCA 3pyLIMTU
TiNO, i Ccnna TepTA CrOKOI
FTepTﬂcn 3PiBHOBAXYIOTb
ofHa ofgHy — Tino
nepebyBae B CTaHi CMOKO
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1. Konu BUHUKaE cuna TepTs CroKor?

3razaiiTe: BU HaMaraeTecs MHePECyHYTU
BEJIMKUHN AWK, ajie HidK He MOKeTe HOoro
3pymuTu 3 micia. HesBaskarouu Ha Te IO
BU JOKJAJAETe YMMAJO 3YCUJb, AININK TaK
i Banuimaerbeca B craHi crokoro. Ile osHa-
yae, IO Mi)K HiJJOTro0 Ta JHOM ANINKAa
BUHUKAE cCujaa, AKa TeyX B30iJbIIyeThes
Ta 3PiBHOBAKYE CUIY, AKY BU IPUKJIAJAETE.
Ile i € cuna mepmasa cnokorw (puc. 26.1).

Cuna TepTa cnokow F — ue cuna,

TePTS CII

AKa BUHWKAE Mi>K ABOMA AOTUYHUMW Tina-
MM Nig 4Yac cnpobu 3pywuTn OfHe Tino
BIAHOCHO iHWOro Ta HanpAmneHa B OikK,
NPOTUNEXHMIA TOMY, B AKWA pyxanoca 6
Tino, AK6K TepTa He Gyro.

Cuna TepTs CIOKOI0 3a 3HAYEHHAM 00-
pierio€ cuni F, U0 HAmMazaemvpes 3pywiumu
mino (puc. 26.2):

F, =F.

TepTA CII



§ 26. Tepta. Cuna TepTa

Y pasi 36ijabiiensa cuan F, 1110 HaMaraeTbCs 3PYIIATH TiJo, 301Ib-
IIyeThCs I cuya TepTs croko. Kosu cuna F nocAarHe meBHOTO 3HAUYEHHSA

7 TiJI0 IOUHE PYX, CHJIA TEPTS CIOKOIO nepeilde 8 CUuLy mepms KO63aAHHA.
OT:ke, IJIA KOMKHOTO BUIMAAKY CHJIA TEPTsS CIIOKOI0 He MOKe Iiepe-

BHIITYBaTH II€BHOI'O MaKCHMAJIBHOI'O 3HAYEHHJA.

-

TAXKIHHA TArHe Moro BHU3?

BisbMmiTb nigpyyHuK i TpMMaiTe noro nepep cobot. Yomy,
Ha Baly AYMKY, MNiAPYYHUK He naja€ Ha nignory, agxe cuna

YoMy He pO3B'A3YIOTbCA LWHYPKM Ha BalMX KPOCIiBKaX, agxe
nig yac gedopmauii BUHMKAE cuna NPYXHOCTI, AKa nparHe NoBepHy-
TU WHYPKN B HefepOpPMOBaHUIA CTaH?
YoMy BU MOXeTe CTOATM Ha KPYTOMY CXWAi I He CKOB3aTu BHMW3?

CroogiBaemocs, 1110 Bamri Bigmosimi Oyiau mpubausHo Takumu: «Ham
JorIoMarae Oifd CHUJIM TEPTS CIIOKOIO».
Haituyacrinie mis cuam TepTsA CIOKOIO € AYiKe «KOPHCHOIO»: 3aBIAKU
il peui He BHMCIMBAIOTH i3 PYK, HEe PO3B’A3YIOTHCS BY3JH; IS CHJA

YyTPUMY€ IIIMUHU B KYIMi IIiCKY,
a BajKKi KamMeHI — Ha CxXuMii
ropu. CamMe cujga TepTA CIOKOIO
€ Tiel0 CcuUJoOI0, 3aBOAKU AKil
mepecyBalOTLCA JIOAM, TBAPUHU,
TpaucmopT (puc. 26.3).

Y rexHimi, Ha TpaHCIOPTI,
y moOyTi JOCUTH YaCTO BXKUBAIOThH
3aX0MiB, II[O0 IIOBEPXHS OIHOTIO
Tijla He pyxaJjacsad BiJHOCHO IIO-
BepxHi immroro. Hampuxiaan, aas
301JIBIIIeHHA MaKCHUMAaJbHOI CHUJIN
TEepTA CIOKOI0 TPOTyapu Him dac
oKeJIeOUIIl NOCUIIAIOTh IIiCKOM,
Y3UMKY aBTOMOOiJIi «mIepeB3yBa-
I0Thb» Y 3UMOBI IITWHMU.

Puc. 26.3. CTynHi nioguHM B MOMEHT
AOTUKY 3 MOBepXHel Aopornm Hamara-
I0TbCA, MO CYTi, 34INCHNTN PyX Ha3ag.
Yepes ue BMHMKAE Cua TepTA CNOKOI,
HanpamneHa Bnepea, — «pylLliiHa» cuna

/HaBep,in BMacHi npuknagu
npoaBy abo 3acToCyBaHHA

CUNU TEPTA CNOKOI B XUTTI

NOJEn i TBapuH.
A wo BigbygeTbca, AKLWO

Chna TepTA CNOKOLo 3HUKHE?

/

F F F

TepPTs CII TEePTA CII

TepTA CI




Po3zpin 3. B3AEMOJIA TI1. CUIN B MPUPOJI. YactuHa 3

A AK HACMPABAI?

Mepen wKinbHUM ¢GyTOONBHUM MaTyemM TpEeHep CKasaB rpa.-
uam: «Lpboro pasy 6iratn Bam Oyge nerko: nicna CUIbHOIO JOLLy
3yenneHHA 3 GyTOONBHUM Monem € Ayxe fobpuml» Yn BapTo
rpaBUAM NpUCyXaTuca A0 TpeHepa abo X BiH LWOCb HannyTas?

2. Big 4oro 3anexuTb cuna TepTs KOB3aHHA?

Cuna TepTA KOB3aHHA

F — ue cana, AKa BUHUKAE Mig 4ac

TepTA KOB3

KOB3aHHA OAHOrO Tifla MO NMOBEPXHi IHWOro Ta HanpAMeHa NPOTUNEKHO

HanNpPAMKY pyxy Tina.

U
e

F,

TepTs KOB3

I

Puc. 26.4. Cuna TepTA
KOB3aHHA [i€ B3OOBX MO-
BEPXHi AOTUKY Tina 1 onopwu
Ta 3aBXAM HanpaAmaeHa

B GiK, NPOTUNEXHUIA
HanpAMKY pyxy Tina

Cuya TepTda KOB3aHHSA [i€ B3JOBJXK ITOBEPXHI
IOTHKY TiJ (puc. 26.4) i Tpoxu MeHIIIa 3a MaK-
CUMaJIbHY CUJIy TepTs cmokor. Came Tomy
Tijla IIOYMHAIOTh PyXaTHUCA 3 MiCId PUBKOM
i spymuTu ix BaKue, HiXK IIOTIM pyxXaTwu.

IITo6 3’sacyBaTu, BiJy 4OTO 3aJIEKUTH CHUJIA
TepPTs KOB3aHHs, MPOBEIEMO HU3KY JOCTiaiB
(puc. 26.5—26.7). IIpukpinumo m0 mnepes’s-

HOro Opycka TrauoKk AmHaMoMeTpa i OymeMo
PiBHOMIPHO TATTHM OPYCOK II0 TOPW30HTAJb-
HillI ToBepxHi.

JlepeBo 1o CKJIy

Bpycoxk Ha MmeHmIi# rpani

Puc. 26.5. [locnigXeHHA 3aneXHOCTi Puc. 26.6. JJocniaxeHHA 3aneXHOCTi
CUNM TEPTA KOB3aHHA Bif BNacTMBO- cMnu TepTA KOB3aHHA Big nnoLi

cTen OOTUYHNX NOBEPXOHb
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§ 26. Tepta. Cuna TepTa

Ha OGpycok y HampsAaMKY HOro pyxy
Iie cuJia MPYsKHOCTI 3 OOKY HPYKUHU
IVHAMOMETPAa, a4 B IIPOTHUJIECKHOMY
HANIPAMKY [i€ cuUJia TepPTsS KOB3aHHSI.
Bpycok pyxaerbca pieHoMmipHO, 1 1ie
CBiIUUTH MPO Te, IO CHJA HPYKHOCTI
3piéHoBaMcYe CUJIYy TepTAd KOB3aHHS.
Orxe, duHamomemp nOKA3YE 3HAYEH-
HA cuau mepms KOB3AHHA.

3aepanHA 1. Posrusubre puc. 26.5  pyc. 26.7. JocnimKeHHs 3anexHo-
i 3po0iTh BHUCHOBOK IIIOA0 3aJIEXKHOCTL CTi cunm TepTa KOB3aHHA Bif cunm
CUJII TepTs KOB3aHHA 6i0 6/1aCmMUB0- HOPManbHOI peakuii onopu
cmeil 0OMUYHUX TNOBEPXOHb.

muwmuu.,

3aBaaHHA 2. Posrnaabre puc. 26.6 i 3po6iTh BUCHOBOK IIOJI0 3aJIEK-
HOCTi CHMJIM TepTd KOB3aHHS 8i0 nJjaow,i 00MuKY NOB8epXOHb.

3aspaHHAa 3. PosriaabTe puc. 26.7 i 3po0iTh BHMCHOBOK IIOAO 3aJIEK-
HOCTi CHUJM TepTda KOB3aHHS BiJ CHMJIM, IO IPUTKUCKAE TiJO O IIOBEPXHI
CTOJIy, a OTiKe, i 6i0 cu/iu HOpMAJbHOL peakxuii onopu.

CnoxmiBaemocsi, B Oynau yBaKHi, 3p0o0MIM NPaBUJIbHI BHUCHOBKU
# Temep MOXKeTe I0Ope YCBiIOMUTU 3aKOH, YCTAHOBJIEHUH (hPaHITY3SHKUM
yuenuM I. Amonmonom i mepeipenuit ioro cmiBBiTunsaukoM III. Kyano-
Hom (1736—1806).

3akoH AMOHTOHa — KynoHa:
Cunna TepTA KOB3aHHA He 3aneXxuTb Bif NAoLwi AOTUKY Tin i NpAMO Npo-
nopuinHa cuni HopmanbHOI peakuii onopwu:

F, TEPTS KOB3 = MN

Tyr 1 — koegiuienm mepmasa K083aHHS, AKUN 3aJI€KUTD:

* Big MaTepiaJiiB JOTMYHUX TOBEPXOHD;

* AKOCTi OOpPOOKM MOTUUYHUX IIOBEPXOHbB;

* BiJHOCHOI IIBUAKOCTI PyXy AOTHYHHUX MOBEPXOHBL (HE3HAUHO).

OcCKinbKY i cuyTy TepTs KOB3aHHS, i CUJIy HOPMAaJbHOI peakIlii omopu
BUMIpPIOIOTh Y HBIOTOHAX, TO Koe@iyienm mepmsa KOB3AHHA € BelUdU-
HOW, UWL0 He MAE PO3IMIPHOCMI:

F

TepTA KOB3 H
= ; = —= 1 .
w=—"s u]= g
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Po3zpin 3. B3AEMOJIA TI1. CUIN B MPUPOJI. YactuHa 3

Cyxe TepTsa

6 MacTuio

Pinke tepra

Puc. 26.8. BUHUKHEHHA cunu
TepTA NoB'A3aHe 3 HaABHICTIO
HEepiBHOCTEN Ha MOBEPXHAX
JotnyHmx Tin (a). MacTtuno
BigJanA€ MnoBepxHi OofHy Bif
OfHOI, TOMY 3HA4YHO 3MeHLY€E
cuny TepTa (6)
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.. 3HaueHHsa Koe(dillieHTiB TepTs KOB3aHHSA
KoeimieuT
. BCTAHOBJIIOIOTH BUKJIIOUHO eKCIepPUMeH-
Marepianu TepTA 3 . p . it .
TaJbHO. 3a3BUUaul mabauyi Koepiuyienmis
KOB3aHHA . ur " iy .
mepms K083aHHS MICTATH OPI€HTOBHi ce-
Cranp 0.02 penHi 3HaueHHA JJd Iap MaTepiafiB (JuB.
b
110 JILOAY TabJINITIO).
Cranp 0.15
0 cTaJri ’ 3. YoMy BMHMUKAE cuna TepTs
Ta K il 3MEHWUTN?
Hepeso 0.25 I . .
10 /epeBy ’ OBEPXHI TBEpAMX TLI 3aBKAM €
i mIopcTKUMU, HepiBHuMU. Ilig wac pyxy
Ilamip 0,40 abo copobu pyxXy HepiBHOCTI wimisa-
II B o
0 AepeBy IOTbCA OAHA 3a OAHY W He)OPMYIOThCA.
IIkipa 0.56 Y pesynbTari BUHUKAE cHJa TepPTsd, IO
10 YaBYHY ’ nmporuzgie pyxy Ttina (puc. 26.8, a).
Cuna mepms, AK 1 cuiaa Opy:KHO-
I‘yMa 0 75 . . y ..
10 GeToHy ) ¢, — 7npoAs cus MIHCMOLEKYAAPHOL
83a€Mo0il.

3maBajiocsa 0, A8 3MEHINEHHS CHJINA
TepTA CJiJl peTeJbHO BiAmoJipyBaTu
IMOBEPXHI i B TaKuii cmocié 3BecTu [0
MiHiMyMy posmipm HepiBHocTeit. OmHaK
Ile MOXKE CIIPUUYMHUTH HAaBITh 3pPOCTaHHSA
CUJIU TEepPTHd, OCKIiJIbKM, 30KpeMa, 3HauHa
KiJIBKICTh MOJIEKYJI ONIMHUTLCA Ha BiAcTa-
Hi, Ha AKifA cTae CyTTEBUM MiKMOJEKY-
JIApHE TPUTATaHHA".

Cuny TepTsa KOB3aHHA MOXKHA 3MEHIIIU-
TU, AKIIO0 3MACMUMU NOBEPXHI.

MacTtuiio, mepeBasKHO piAKe, IIOTpa-
MUBIIX MiK [JOTUYHUMU IIOBEPXHAMU,
BimmanuThk ix omHy Bim ompwmoi. ToOTo
KOB3aTUMYyTh He IOBEPXHi Tij, a Imapu
MacTUJIa: TEPTA KOB3aHHA — cCyxe mep-
msa — B3aMiHUTBbCA Ha pidke (8s3ke)
mepms, 3a SAKOTO CUJa TePTA € iCTOTHO
MmeHImoo (puc. 26.8, 6).

*  3ayBasKuMO, III0 peTejibHe 00 PYHTYBaHHS IPU-
YMH BUHUKHEHHS TEPTA € JOCUTh CKJIATHUM
i BUXOOUTH 3a MeKi IKiJIbHOrO Kypcy hisuKm.



§ 26. Tepta. Cuna TepTA

4. Cuna TepTsal KOYEHHS

OOCNIAEHHA

IITo sHamoOuThCsA: CTpiuKa 3 M’AKOI I'yMH; JOCTAaTHLO Ba’KKe
Tijo (HampuKJazd, cToCc i3 2—3 KHMIKOK); HUTKA; OBa IUJIiHIAPHU
(HampuKJIaa, ABa KPYIJIi OJIiBILi).

SaKpimiTh HUTKY Ta I'yMOBY CTPiUKY TaK, K IIOKasaHO Ha puc. 1.

Tpumaioum CTPiYKy, PiBHOMIPDHO TATHITH CTOC KHUYKOK. 3BEPHITH
yBary Ha BUJOBYKEHHS CTPIiUKMU.

Ternep MokJIaAiTh KHMKKU Ha OJIiBIIi Ta IOBTOPITH mociif (puc. 2).

OpieHTyIOUMCHL Ha BUAOBYKEHHS CTPIYKM, IIOPiBHANTE CUJIY TEPTSA
KOB3aHHS i3 CHMJIOIO TEPTA KOUeHHA. SIKa cuia BUABUTHCS IIOMITHO
MEHIIIO0?

T'ymoBa crpiuka

HaBHilt mocBijg JIIOACTBa MOKAa3ye, IO BaXKKy KaM aHY OpUJIY JIerIie
MEePEeKoUyBaTH HA KOJOAAX, HidK IIPOCTO TATTU IIO 3€MJIi.

SIKII0 omHE TijI0 KOTUTHCA B3JI0BXK IIOBEPXHi iHIIIOTO, TO MaeMO
cIIpaBy 3 TepTAM KoueHHA. Cusa mepms KOUeHHs 3a36u4ail Habazamo
menwa 6i0 cuau mepms kKoe3anna (puc. 26.9). Came Tomy nyia 3MeH-
IIIeHHS CUJIM TEePTA JIIOJCTBO 3JaBHA BUKOPUCTOBYE KO0.JleCO, a B Pi3HO-
MaHITHMX MamuHaxX i MexaHidsmax — nidwunnuxku (puc. 26.10).

Puc. 26.9. 3amiHa KOB3aHHA Ha KOYeHHA Puc. 26.10. Kynbkosun (a)
NPUBOAWTbL A0 3MEHLUEHHA CUNK TepTA i ponukoBui (6) NiAWNNHUKN

"
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41 3HAETE BW, WO...

Mepwwuin ponukosul nioWUNHUK BWHaWWwoB Yy IV CT. Ao H. e.

LaBHbOrpeUbKUN iHXeHep-BUHaxigHUK Jiadec. TMigwumnHuk 6yB

YaCTUHOIO TapaHa — MNPUCTPOIO ANA PYMHYBAHHA CTiH i CTaHOBUB
coboto fepeB'aHi ponvky (UMniHApW), AKI NepekovyBannca no gepes’aHnx
xonobax. A OoT neplmnin Kyaekosul niowunHUuk 6yno cTBOpeHo HabaraTo
ni3Hiwe — Ha noyaTky Hawoi epu B CrapogaBHboMy Pumi, 3a npaBniHHA
imnepaTtopa Kanirynu.
Y cepegnHi Biku JleoHapoo 0a BiH4i CTBOPUB Neplue KpecieHHA Ky/IbKOBOro
nigwunHuka. Came Taki NigLWMNHUKK BiH BUKOPCTOBYBAB Y CBOIX BUHAXoAax.

( )
Cuna TepTa — Ue Cuia, AKa BMHUKAE BHACNIAOK pyxy abo cnpobu pyxy
OfHOro Tifa No NOBepXxHi iHWoro.

v’ HanpAMieHa NpoTn BiHOCHOTO PyXy
LOTUYHMX MOBepXoHb abo cnpobu

A Takoro pyxy

— v’ NPUYUHA BUHUKHEHHSA — [ia MiXmorne-

F epra xoss KYNAPHUX Chn

YA

TepTd CII

Bugn cun Tepta

Y v \/
Cuna TepTA CNOKOK Cuna Tepta KoB3aHHA | Cmna TepTA KOYEHHA

Il

F F—

TEPTSA KOU

RN

TePTdA CII TepTA KOB3
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§ 26. Tepta. Cuna TepTa

1. ki Bugm Teprta Bu 3HaeTe? 2. YoMy cuIy TepTA CIOKOIO
Ha3WBAIOTh pPYyHIiliHOIO cuioi? 3. Koam BUHUMKAE cujaa TepTs
KOB3aHHS Ta BiJ SKMX UMHHHKIB BOHa 3aJjeXuUTh? 4. Bix uworo
3aJIeKUTL Koe(dimieHT TepTa KoB3aHHA? 5. HoMy BUHUKAae cuja
TepTd KoB3aHHA? AK ii MmokHaA 3MmeHmIUTH? 6. YoMy Kpyrye TiJo
KOTUTH JIeTIIe, HiK TATrTH?

1. Yu nie cuia TepTa Ha KHIKKY, AKa JEKUTH Ha
TOPHUBOHTAJBHIN HOBEPXHi cToJsa?

2. [ITo6 BizkpyTuTm raiiky, Tpeba IOKJIaCcTU B3Y-

cuib. YoMy raiika HabaraTo Jeriie BiJKpydYyeThCs,

SAKIO TBUHT, HAa AKHHN 11 HAKpPy4YeHO, 3MACTUTHU?

3. 3HaliAiTh Ha PUCYHKY NPUKJIAAU 3MiHU Koedili-

€HTA TepTs, KoIu 301/IbIIVIOTHCA a00 3MEHIITYIOThCA

HEpPiBHOCTi ITOBEPXOHb.

4. TIpoanaiisyiiTe npasgusia nogedinku nid uac oxcenreduuyi Ta Tmo-
SACHITh, AK1 BJIACTUBOCTI CUJM TepTd B HUX ypaxoBaHo. [oxmaiiTe
1ITe ABa-TpPU IIpaBuUJIA.

5. Ilo Opycka, po3TalIOBaHOrO HA T'OPMBOHTAJIbHiN MOBEpPXHi CTO-
Ja, IIPUKJIANaI0Th TOPU3OHTaNbHy cuay 3 H. Bpycok mpu mbomy
PYXa€ThCA PIBHOMIPHO B HAOPAMKY il cuiu. 3'AcCyiiTe: a) yoMy
JIOPiBHIOE cuJja TepTsd, I0 Aie Ha OpPycok; 0) AK HMOBOAUTUMETHCS
Opycok i AKo Oyme cuJjia TepTs, AKIIO IMOKa3 aumHamomerpa 2 H.
6. 3MeHIIIeHHs TepTH

BHACJIIIOK  poO3TaIly- lMpaBuna noBeAiHKM Nig Yac oxenepuui
BaHHA TBepPAUX KOTKiB 1. Bubumpante 4o60TU 3 TOBCTO pesibed-
Mi’K IOBEpXHAMHU, AKi HOIO MiJOLWBOIO 3 NOPUCTOro Matepiarny.
KOB3aIOTh OJHA IIO Of- 2. ObxoabTe cnm3bKi MicLs.

Hill, € moOpe BimomMuM. 3. lgyumn TpoTyapom, He nmigxoabTe 6K3b-
IligroryiiTe mnoBimOM- KO 00 MPOPRKAXKOI YaCTUHMW.

JIeHHA TpO BiAIOBimHI 4. MNepecyBanTeca HEBENMKMMUN KPOKaMMU.
icTOpUYHI TpUKJIALU. . He TpumanTe pykn B KuLieHAX.

(%)

KniouoBi TepmiHn

Cuna Tepra cnokowo * Cuia TepTa KoB3aHHA * Cuia TepTsa KOUeHHSA
« 3axkoH Amontona — Kyimnona + KoedimierT tepra - IligmmumnauKn
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Po3zpin 3. B3AEMOJIA TI1. CUTN B MPUPOJI. YactuHa 2

S 27. YHUMOCS PO3B’AI3YBATU 3AAANI

Ik po3B’si3yBaTu 3apadi Ha PIiBHOMIpHMM pyx abo CTaH CNOKOK Tina
BHACNifoK Aii Kinbkox cun? §IK 3aBXau. YBaXKHO YATAEMO YMOBY 3apadi,

YCBiJ,OM/TIOEMO ONMUCaHy CUTYaLilO, 3aMUCYEMO KOPOTKY YMOBY. Y NOAiOHMX
3aja4yax AyXxe A0roMara€ pucyHoK, Ha sSIKOMy 306pa)keHo Tifio Ta cunu,
WO Ha HbLOro AitoTb. TOMy 0GOB’A3KOBO MOro BMKOHYEMO. lNMam’saTaemo,
WO Ui CUAM CKOMMNEHCOBaHi. 3anuwwunocs 3anucatu ¢opmynu ans
004YNCNEeHHs cUN | BUKOHATU po3paxyHKu. MNMovnHanmo!

M 3apava 1. Tarapenpb HePYyXOMO BUCHUTHL Ha HPYKUHI KOPCTKICTIO
200 H/m; BunoB:kenuda npy:kuau — 0,5 cm. Busnaure macy tarapia. M

Ananis @isuunoi npobnremu. Tsarapens BucuTh Hepyxomo. Otixke,
cuJu, II0 Ha HBOIO Oil0Th, CKOMIIeHcoBaHi. Ha Tarapernp airoTh aBi

—

cuau: 1) cuna TAXKIHHA (me ), SKa 3aBXKIM HANPAMJIEHA BEPTUKAJIBHO

—

BHU3; 2) cuJia IIPYKHOCTL (anym), AKa B IIbOMY BUIAAKY HaIIpsIMJIeHA

BEPTUKAJBHO Bropy. JJid BUSHAUEHHA CHUJIN IPYYKHOCTI CKOPUCTAEMOCS
3axkoHoM I'yKa.

4 Taro: Iowyx mamemamuuroi modei, po36A3AHHA.
H BukonaemMo pHCYHOK.

k=200 ” Tarapenb HePyXOMUM, OTKe, CUJIU

£=0,005 ckoMmeHcoBaui: F . =F ..
H Sanumemo 3akoH I'yka Ta dopmyny

g=10 o ISl BUBHAUEHHSA CUJIU TAMKIHHA:

Snatumu: FHPYHC =kx ; FTH}R =mg. 1

_ 9 _ _ - _ kx
m ! Fopys = Fram » TOMY Ex=mg => m=—.
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§ 27. Yunmoca po3s’asysaTu 3afavi

IlepeBipMO OZMHUITIO, BHATAEMO 3HAUEHHS IMYKAHOI BEJIMYMTHIU:

H
7-M
H-xr 200-0,005
[m]= MH =g TKI m=T=O,1 (KT).
Kr

Bionosidv: m =100 r.

B 3apaua 2. II1o6 piBHOMiIpHO pyXaTu IO CTOJY KHHIKKY Macoro
1 Kr, Tpeba mpukJacTu ropusoHTaJbHy cuay 2 H. Homy mopiBHIOE

Koe(iIllieHT TepTs KOB3aHHSA MijK KHMKKOIO Ta ctojom? M
Ananis @gisuunoi npoosremu. CKopucraemMocsa 3aKOHOM AMOHTOHA —
Kynona (F =uN ) g BusHaueHHA KoedillieHTa TepTa CJIifx

TepTA KOB3
3HANUTU CUJY TEPTS Ta CUJY HOPMAaJILHOI peakIiil oIopmu.

Ilig wac pyxy Ha KHIDKKY JIIOTh CHJIA TAMKIHHA (me ), cua HOp-
MaJIbHOI peakIlii omopu (N , CIJa, 3 AKOI0 TATHYTh KHUMKKY F), Ta

cuja TepTda KOB3aHHS (FTepTﬂ ROBS), KA 3aBakKae pyxy.
e .. . .
Jano: Iowyk mamemamuunoi modeni, pO36'A3aAHHA.
m=1 Kr BukonmaemMo puCyHOK:
F :2 H F AN F
H TepPTA KOB3 >
g=10— N
__Er YE,_..
3Snaiimu: . .
KHmxkka pyxaerbcsad pPiBHOMIpHO, a OT:Ke, CHUJIU
p— ? .
IIOIIaPHO CKOMIIEHCOBAHI:

F —F; N=F,,,.

TepTA KOB3
3a zaxkomoMm AmoHTOoHa — KysoHa:

F :HN = u= TEepPTS KOB3 )

TEPTs KOB3 N

OcKinnKnu FTep'l‘ﬂ woss =F> & N=F,__=mg, To n= m_g .
IlepeBiprMO OLMHUITIO, 3HATAEMO 3HAUEHHS IMYKAHOI BEJIMYMTHU:

H H 2 2
e—e =E g, p= 2 2 .

H H 1-10 10
KP'*

KT
Ananis pesynvmamia: xoedimient tepra 0,2 BiracTuBuil Takimt

mapi, K IIalrip o JOepeBy, OT:Ke, Pe3yJabTaT HPaBIOIIOMi0OHMMA.
Bionosidv: n=0,2.
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Po3zpin 3. B3AEMOJIA TI1. CUIN B MPUPOJI. YactuHa 3

1. Bi3oK piBHOMIPHO TATHYTh I'OPM30HTAJBHOIO IIOBEPXHEIO 34 JOIIO0-
MOT'0I0 TOPU3OHTAJbHO HATATHYTOI MOTY3KMU. BuKOHaliTe PUCYHOK,
Ha SIKOMY 300pasiTh Bi3OK i cmim, IO HAa HBOTO Aif0Th. YoMy 10-
PiBHIOE cmJa TepTA KOUeHHs, 10 i€ Ha Bi3OK, AKIIO 10 MOTY3KHU
npukJjJagamTs cuay 40 H?

2. KHm)kKa HepyXoMO JIeKUTh Ha T'OPU3OHTAJIbHIN ITOBEpXHi cTOJA.
Ha xkHM:KKy nokjsanu nmeHas Baroio 1,5 H. Busmaure cuiry Tsa:kiH-
HdA, I1I0 Ji€ Ha KHUXKKY, Ta Macy KHUKKH, AKIINO 3 OOKYy cTOJIa Ha
Hel gmie cuya HOpMaJbHOI peakirii omopu 5 H.

3. Hamararouuchk 3pyIIuTu 3 Micod 1mady, 10 Hel HPUKJIATaIOTh
TOPUB0HTAJBHY CHUJIY, IO IIOCTYIIOBO 30iabinyerhed. Illaga mouasa

pyxarucs, Koau cuiaa pocsariaa 175 H.

1) fIx smiHOBanmacsa cuia TepTa Mik 1madgoio Ta
IigIoroo?

2) fAxum € KoepilieHT TepTa KOB3aHHA MiK mrag)oro
Ta MiJJ0ro, AKINO Maca Inapu cTaHoBUTH (0 Kr?

4, 3HaliiTh T'YyCTUHY PEYOBUHU, 3 AKOl BUT'OTOBJIE-
HUU KyOWK, i JKOPCTKIiCTh IPY:KMHU AMHAMOMETPA
(puc. 1), akmo pebpo Kybuka gopiBuioe 4 cMm, a BU-  Puc. 1
JIOBXKEHHA MPYKUHU — O CM.

5. 3a pmomoMororo NOpy:KUHU kopcTkicTio 96 H/M Opycok macoio
2,4 Kr piBHOMiIpHO TATHYTH IO CTOJY. SIKMM € BUIOB)KEHHSA IIPY-
JKUHHU, AKIIO0 Koe(illieHT TepTs MisK OpycKOM i cToOJIOM HOpiB-
Hioe 0,27

6. Ilomky macoio 400 r mifgBimeHo Ha
IBOX OMHAKOBUX BEPTUKAJBHUX IIPYIKU-
HaxX (auB. pmc. 2); KOPCTKIiCTh KOXKHOIL
npy:xkuau — 80 H/m. Ha cepenuny
JOIIIKY TIOKJIAJIM BAHTa’K Macoo 2 K.
BusHauTe BUIOB)KEHHA NPYKUH IIicad
TOTO, SAK KOJHUBAHHS MOOUIKW HPUIIH-
HUJINUCh.

7. Ckyiazith 3ajjauy Ha DPiBHOMIpHUI pyX Tijla BHACHiOK Ail Kijb-
KOX cuJ i posB’sikite ii. Ilam’araiiTe, mio 3HaUeHHS (PisMUHUX
BeJIMUMH, IOJaHi B YMOBi 3ajaui, Ta ofep:KaHuil pes3yJbTaT MaloTh
OyTH peabHUMMU.
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NAGOPATOPHA POGOTA N2 7

Tema. BusHaueHHS KoedillieHTa TepTs KOB3aHHH. rnk.com.ua/

.. 106667
MeTa: BU3HAUUTHU KOe(iI[ieHT TepTsaA KOB3aHHS AepeBa II0

IepEeBYy.
O6napgHaHHA: mepeB’AHUN OPYCOK; IepeB’ssHa AomiKa (Tpmbomerp); Habip
TATAPIIiB; AWHAMOMETP.

BKA3IBKMN A0 POGOTU
MigroToBKa A0 eKCNepuMeHTy
1. Ilepexm TuM AK BUKOHYBaTu pPoOOTy, 3rajaiTe BigmoBimi Ha Taki
3alIUTaHHI.

1) Bix axmx YMHHUKIB 3aJI€KUTH CHJIA TEPTSI KOB3aHHA Ta KyIU
BOHA HampsamJaeHa?

2) 3a aK00 (GopMyJI0I0 O0UMCIIOIOTH CHUJYy TEePTA KOB3aHHSA?

2. BusHauTe HiHy TOAiJIKK HIKAJW AWHAMOMETPA.

EKcnepuMeHT
Hompumyiimecv incmpykuyii 3 6e3nexu.
Pesyavmamu eumiprogarnsv 8idpasdy 3anocbme 00 mabauui.

1. IligBicuBIIIM OpPyCOK MO0 AWHAMOMETPAa, BUMIpAWTe Bary Opycka,
AKa MiJ yac eKCIepuMeHTy Oy/[e MOPiBHIOBATH CHJII HOPMAaJbHOIL
peaxknii omopm (N =P).

2. IlpukpinumBmim OpyCOK 10 Tradyka AWHAMOMETpPA, IOKJALITh Opy-
COK IIIMPOKMM OOKOM Ha TOPU30HTAJBHO PO3TAIIIOBAHY MIOIIKY.
PiBHOMipHO mepemintyiiTe OpPyCOK Y3HIOBXK HOOMIKU (AUB. PHUCY-
HOK). 3a IIOKa30oM AWHAMOMETpa BU3HAUTE CUJY TepPTs KOB3aHHA

(F = Py ) -

TepTA KOB3 Ipyx

F

TepTa KoB3 Y © T

3. IloBropiTh mocJurif 1mie TpUYi, MOKJIABIIW HAa OPYCOK CIIOYATKY OIUH
TATapelb, IMOTIM OJHOYACHO JBa, a IOTIM OZHOUACHO TPHU TATapPILi

(N = Pypye + Prrap ) -

TATap

191




Po3zpin 3. B3AEMOJIA TI1. CUIN B MPUPOJI. YactuHa 3

He Cuna repra Cuna HOpMaJIbHOL Koepimient
. KOB3aHHSA peakIrii omopu | TepTsa KOB3aHHA,
IoCaimy 7 H N H
TepTa KOB3? ’ u

OnpauloBaHHsl pe3yNbTaTiB eKCNepuMeHTy

I KOMKHOTO OOCJiy OOUMCIiTHL Koe(iIlieHT TepTsa KOB3aHHS 3a
F,

TepTA KOB3

N ; Pes3yJbTaTH 3aHeCiTh A0 TaOJJIMITi.

dopmyoo: U=

AHani3s eKcnepuMeHTy Ta MOro pesynbTaTiB

3po0iTh BHCHOBOK, Yy SIKOMY 3asHauTe: 1) AKYy (isuuHy BEJIUUYUHY
BU BUMIipIOBaJIU; 2) UM 3aJI€:KUTh KOoedil[ieHT TepTA KOB3aHHSA BiJ Barm
Tijla; 3) um 36irarThCcA OJep;KaHiI pe3yabTaTu 3 TAOJIMYHUM 3HAUEH-
HAM KoedillieHTa TepTsa KOB3aHHA AepeBa II0 AepeBy; 4) AKI YMHHUKHN
BILJIMHYJIX HA TOYHICTHL €KCIIEPUMEHTY.

/
TBOpue 3aBAAHHA

3anuIriTh IIJAaH IIPOBENeHHSA eKCIePHMMEHTY Ha TiATBePIKeHHs
TOro, IO Koe(iIieHT TepTda KOB3aHHSA He 3aJIeKUTH BiJ IIJIOIIi
JOTUUYHUX MOBEepPXOHL. IIpoBemiTh Ieil eKcIeprnMeHT.

®I3UKA | TEXHIKA B YKPAIHI

Mepwwuin npe3ngeHT AKagemii HayK YKkpaiHn Bonogumup
IBaHOBUY BepHapcbkuin (1863-1945) 6yB ogHMM i3 Hal-
BUAATHILMX NPUPOAO3HABLIB, YYEHUM, AKUN He nulie
pO3BMBaB BigOMi HAayKOBi HanpsMW, a N CTaB pyHAaTO-
POM KiflbKOX HOBMX HayK.
CborogHi 6arato BigOMWX MiXXHAPOAHMX OpraHi3adiin
y CBOIX NMPOrHO3ax PO3BUTKY NIOACTBa 6a3yloTbCA HA KOH-
yenyii 6eanepepsHo20 po38UMKY CycninbCcmad, AKa € NMPOAOBXKEHHAM YUeH-
HA B. |. BepHaacbkoro npo Hoocgepy (chepy B3aemogii cycninbCcTea i npu-
poaw). MeTa KoHuUenuii nonsrae B ToMy, Wo6 Bifg NOKONIHHA 4O MOKOMIHHA
He 3HWXKYBaNnCb AKICTb i 6e3neKka »KUTTA nogen, He NoripLyBaBcA CTaH
\HaBKOﬂI/ILUHbOFO cepepoBuwa, Wob BigbyBaBcA couianbHUA Nporpec.
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NiABUBAEMO NIACYMKU PO3A4INY 3
YacTtuHa 3 «Cunu B npupogai»

1. Bu misHaucA: MPUYMHOIO 3MiHM MIBUAKOCTI PyXy, (hopMu, 00’eMy TiJ
€ 83aeM00ia 3 IHIIUMU TiJIaMU, & XaPAKMeEPUCMUKO0W 63a€M00ii € cuaa.

Cuna F — me (ismuHa BeqnumHAa, AKa € Miporo Aii ogHOro Tija
Ha iHmre (Miporo B3aemomii Tiu).

\/ \/

— Vv 3HaueHHA . o .
F v HaHpHMOK TIMUMHWIIA CHUJIN B HbIOTOH:
v T [F]=1 H
OuKa IPUKIATAHHS

2. Bu BusaBummM, III0 3a3BUUYail Ha Tijo difomb OekiavkKa CcuJ, TOMY
HeoOXiTHO BMIiTH 3HAXOAUTU Di6HOOIUHY.

PiBHoginHa cun (R) — 1e cuia, siKa 3AiHCHIOE HaA TiJIo Ty camy
Iifo, AK JeKiJbKa CHJ, IO Hil0OTh OZHOUYACHO.

3HauyeHHA pPiBHOAINHOI AOPIBHIOE...

«..CYMIL 3HAYEHDb ...DIBHUUL 3HAYEHDb «.HYJ10, AKII0 CUJINA
CuJl, AKINO CUJU CuJl, AKINO CUJA PiBHi 3a 3HAUEHHAM
HaOpAMJIEHI HanpAMJIeH1 i mpoTuaexHi
B OOUH OiK B IPOTHUJIE}KHI OOKU 3a HAIIPAMKOM

3. Bu osHatioMuucsa 3 AeAKUMU CULAMU 8 MEXAHIUi.

CUAJIA B MEXAHIIII
\/ \/

EnekTpomarHiTHi

lpaBiTayinHi . »
(cuam MisKMOJIEKYISAPHOI B3a€MOAiI)
Cuna Bcecsit- Bara Tina Cuna npysKHOCTI Cuna teprsa
HBOTO TSKIHHA P=mg e ITee
. _ TIpUKJIaZIeHa
Cuia TskinHa ~ Cuia TepTa CHOKOM Fooprg on=Frpusx (p cmra) -
Fraw=mg
Cuna TepTa KOB3AHHA Fieprg xops =MWV -
Cuna Tepra KOUeHHA Fiepng xou << Frepra xoss -
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3ABOAHHS Ans1 CAMONEPEBIPKMA
Ao Po3aisy 3
YacTtuHa 3 «Cunu B npupogai» 106668

rnk.com.ua/

V sae0annsax 1-8 eubepimv 00HY npasunvbHy 6i0n08idb.
Besasxcaume, wo g=10 H/kr.

1. (1 6an) fIxoi medopmariii 3a3Hae IomepeyrHAa TYpPHiIKa, KOJU BU
BUKOHY€ETE IMiATATYBaHHS?
a) PO3TATHEHHS; B) 3CYB; 1) Kpy4YeHHs.
0) CTUCHEHHSH; I') BUTWH;

2. (1 oan) Hedopmarnisa Tina € IPpUUYMHOI0O BUHUKHEHHS CUJIU:
a) TKiHHA; 0) IPYKHOCTi; B) TEPTA KOB3aHHA; I) TEPTS CIOKOIO.

3. (1 6an) Cuna TaxiHHA — 1I€:
a) cuJia IPUTATAHHS Tija 10 3eMJIi;
0) cuna, siKka BUHHKAE B pasi Oymb-aKoi medopmarrii Tija;
B) CHJIa, 3 SIKOIO TiJIO THCHE Ha Oomopy abo POo3TArye IIigBic;
r) cuja, ssKa BUHUKAE IijJ yac KOB3aHHSA Tija.

4. (1 6an) Y aromy BuUmaaky Ha aBromoOinbr HE gmie cuma teprsa
CIIOKOI0?
a) aBTOMOOLJIbL PyXa€eThCs 3 MicIidd;
0) aBTOMOOLJIbL PyXaeThbCA PiBHOMIpHO IIPSAMOJIiHIiHHO;
B) aBTOMOOiJIbL mepedyBae y CTaHi CIOKOI0 HA TOPU30OHTAJIBHIN 10-

posi;

r) aBTOMOOLJIb IepedyBae y CTaHi CIIOKOI Ha CXUJIi.

5. (2 6aau) OgHa 3 HaAUOIIBIINX KOMaX JKUBE
B Hogiit Senanmzii (puc. 1). Ii maca carae 80 r.
3 AKO0I0 CHJIOI 3eMJA NPUTATYyE ITI0 KoMaxy?
a) 8 mH; B) 0,8 H;
6) 80 mH; r) 8 H.

6. (2 6anu) Ilo6 posTartu Heme)OPMOBAHY IIPY-
JKUHY Ha 5 cM, Tpeba mpukJgactu cuay 15 H.

SIKOI0 € KOpPCTKicTh Ipy:KUHU? Ne—
a) 0,3 H/m;  B) 75 H/m; T
0) 3 H/m; r) 300 H/m. -
7. (2 6aau) Kynpka migBimeHa mo guHaMomeTpa
(puc. 2). fdxorwo € maca KyabKu? Q
a) 3,5 r; B) 350
0) 35 r) 3,5 KI. Puc. 2
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3aBAaHHA pna camonepesipku Ao posginy 3. YactuHa 3

8.

10.

11.

12.

13.

14.

(2 6anu) Ha puc. 3 300paskeHO Tijo Ta CMIH, IO
Ha HpOro mitoTh (1 Kiaitmaka — 2 H). Busnaurte
MOJAYJIb PiBHOAINHOI CHMJI.

a) 10 H; B) 8 H;

6) 20 H; r) 4 H.

(2 6anu) Ha puc. 4 300pakeHO CUJIU, IO AiIOTH
Ha Tijo, sIKe 3a JOIIOMOIOI0 AWHAMOMETpa pPiB-
HOMIPHO TATHYTH IO CTOJY B T'OPM30HTAJIBHOMY
"Hanpamky. Hassith 11i cuam.

(2 6anu) Ha mermuHy Macoio 5 Kr, I10 JEeKUTh Ha
Migo3i, MOKJaJMU TaKy camMy IerimHy (puc. 5).
BuxonaiiTe cxeMaTWUHMI PHCYHOK Yy 3OMINUTI
Ta 300pasiTh CUJIM, IO AiIOTh Ha HUMKHIO IEeTJIN-
Hy. MacmTa6: 1 cm — 25 H.

(2 6aau) YcTaHOBITH BiANIOBiAHICTH MiK HA3BOIO

A

Puc. 3
v

Puc. 4

Puc. 5

CIJIN Ta SABUINEM, AKe BigOyBaeTbcsa 3aBAAKM Oil ITiel cuim.

A Cuna npy:KHOCTI 1 I'emapz posranseThCs IIiJ Uac

b Cuia Teprsa KOB3aHHS MMOJIIOBAHHA

B Cuja TepTa CIOKOIO 2 Jlitak 34iliCHIOE HOJiT

I Cuna raxinua 3 KoBsaHsap raabmye micis Qiminry

4 Kparii 1oy CKOUyiThCA 3 JaxXy
5 Crpina Habupae MIBUAKICTD IIiJ Uac

IOCTPiTy

(3 6aau) Bigpo micTkicTio 12 1 HATOBHUJIM BOIOIO
Ha OHY TPETHHY. 3 AKOI0 CHJIOI0 Bijpo THCHE Ha
oigmory? Macowo Bimpa 3HeXTyiTe.

(3 6anu) Y TOpPOKHIN BUMIpIOBAJBHUUA MUJIIHIPD
Haguiau piguay (puc. 6). Cuna TAxKiHHA, 10 Hi€
Ha pigmHy, mopiBHioe 1,35 H. Busmaurte, sy pi-
OIVHY HAJWUJIU B IUJIIHAD.

(4 6anu) I1nsa piBHOMIpHOTO PyXy I'OPU30HTAJIBLHOIO
JIOpOToI0 OO0 caHeii Tpeba HpPHUKJIALATH T'OPU30H-
ranbHy cuay 500 H. Busnaure macy caHeii, sSKIIIO
Koe(iI[ieHT TepTsa MijK CAHBMH i JJOPOTOI0 JOPiBHIOE
0,2.

Puc. 6
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15. (4 6anu) Ha puc. 7 momamo rpadik 3ajie’KHOCTI AX, MM
BUJOBKEHHSA IPYKMHMU BiJ Macu IIiABiIlIeHOro IO
Hel TAraps. BusHauTe »KOPCTKiCTL IIPY:KUHMU.

16. (4 oOaau) AnwoMminieBu#n OpycoK poaMipamMm
4cmx5cemx20cm pyxailoTh PiBHOMIPHO IO TOpU- >
B0HTAJIbHI IMOBepXHi, mpuKJgagatoun cuay 2,7 H. 0 200 m, ¢
Busnaure xoe(imieHT TepTA KOB3aHHA. Puc. 7

=D O~

3gipme sawi 8i0nogidi Ha 3a80aHHSA 3 HABEOCHUMU HANPUKIHUL
niopyynuxa. Y 3a60anHax, sKi 86U 6UKOHAAU NPABULLHO, NOJIYimb
cymy 6anie i nodiaimv ii Ha 3. Odepxcane uucno gidnosidamume
Pi6HIO 8aWUUX HABYAJIbHUX O0CAZHEHb.

TEMU PEDEPATIB | NOBIAOMJIEHDL

1. Buam medopmamniii y coopynax.

2. Cwuna taxinaa Ha naaHetaX COHAYHOI CHCTEMH Ta X CYyIyTHHUKAaX.

3. I. Tamineit, I. HpioTOH. BigkpuTrTa 3aKoHIB MexaHiKH.

4. Ywm saBakaTuMe HEBArOMiCTh Yy IIOBCAKIEHHOMY KUTTi?

5. TIlosacucremui ommHUIII cmau (Kijorpam-cmja, OTWHA, IIayHIAJb
TOIIIO).

6. DBe3 cuam TepTA HEMaE JKUTTSI.

7. Cmoocobu 30iibIlIeHHA Ta 3MEHIIIEHHSA TEPTS B KUBINl ITPUPOII.

8. $x smeHmIMTH OmIip IOBiTPSA?

TEMU EKCNEPUMEHTAJIbHUX AOCNIAXKEHD

1. HociimsKeHHA KOPCTKOCTI I'YMOBUX CTPIiUOK.

2. BusnauenHsa koe@ilieHTa TEpTA MiK KOMMIOHEHTAMU CHUOKUX
OymiBeJIbLHUX MarTepiaJis.

3. MogeroBaHHA IIPOIECy YTBOPEHHA CHIrOBUX JIABUH 3a JIOIIOMOT'OIO
MiAPYYHUX CUIIKUX PEUOBUH: MIIOHA, MaHKH, OOPOIITHA TOIIIO.

TEMU HABYAJIbHUX NMPOEKTIB

1. IHepTHicThP AK HPHUUMHA IOPYIIEHHS IPaBMJI AOPOKHLOTO PYXY.
lanmbMiBHUI HIIAX aBTOMOOLJIA.

2. IlIxoma Ta KOPUCTH CUJIUW TEPTSA, CIOCOOM M MeTOAM 30iJbIIIeHHS
Ta 3MEHIIIeHHA CUJIA TEPTA B TEXHIIIi.
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~ Koreca i Wo B AOCBIAYEHOrO KyxXaps
3aBXAN roCcTpi HOXI, a gi3HaeTecA,
AK ¢Qi3nKa NoB'A3yE ofHE 3 iHWUM

Bn uynn nporHos cnHonTtukis
«ATMOCHEPHUIN TUCK 306iNbLIYETHCS,
6yfe COHAYHO» abO HEBTILLHWIA
BMCHOBOK critocapa «Ha BepxHix
noBepxax HeMaEe Boan, 60 TUCK
cnabkniny, a 3'AcyeTe, AK i AKUMN
npunagamm BUMIpIOIOTb TUCK

Bwn 3HaeTe, WwWo Tpeba o6’egHaTh 3ycmnna
KinbKox gopocnux, wob BigipeaTtn
nerkosuin aBToMmobinb Bif 3emni,

a [i3HaeTeca, AK Le 3p0bUTH CaMOTY KKK
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§ 28. TUCK TBEPDMX TIJ1 HA MOBEPXHIO.
CUNA TUCKY

YoMy MewukaHui TMiBHOYI Ana nepecyBaHHSl MO CHiry BMKOPUCTOBYIOTb
nnxi? YoMy BARiTKy XiHKa, B3yTa B Tydni Ha TOHKUX nigbdopax, 3anumLuae
Ha M’siIKoMy acanbTi NOMITHI rMMOOKI cniamM? HaBgil,o nesa HOXiB 4ac Big,
Yyacy HarocTproloThb? [ns 4yoro uBsx Mae€ Bictps? CNpobGyeMO opepKatu
BignoBiAi Ha Ui 3anUTaHHS.

NMUTAHHA ANA OBFrOBOPEHHA. Yasitb, wo
BaM MOTPIOHO AOHECTU MPOAYKTM Macolo Maixe
10 kr. AKy i3 306paxeHNX CymMOK BU BubepeTe
ana uboro? Yomy?

1. SIK pe3ynbTar Aii cMan 3anexuTb Bia Nnaowi NoBepXHi, Ha AKY
hi€e ua cuna?
OpauMm i3 HacaigkiB mii cuam € gedopmaitia Tima. ¥ OisbimocTi
BUNAAKIB BUKOHYETHCA IIPABUJIO: YUM MEHULOW € NJAOW,A NOBEPXHI,
Ha aKy Oie neena cuna, mum 6iavuiol Oyde Oepopmauisa (puc. 28.1).

JOCJIAKEHHA

IITo 3HamOOUTHCA: HEBEJIMKA MIUC-
Ka 3 OOpOIITHOM; CipHMKOBA KOPOOKa
i3 cimmio abo OpyCOK WJIACTHJIIHY.

IIpogemoncTpyiiTE, IO PE3yJIbTAT
Iil cuau Ha IIOBEPXHIO 3aJeKUTh
Bim miomti, Ha AKYy [i€ A culJa.

AKi YMHHUKKM BIJIMHYJIU Ha
KOPEKTHICTh pe3yJbTaTy eKCIIepu-
MeHTY?

Puc. 28.1. Konn 3Himaemo

NV, Bigpa3sy NOUYMHAEMO
NpoBanioBaTNCA B CHIr -
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§ 28. Tuck TBepAMX Tin Ha nosepxHio. Cuna TUCKY

2. lllo Take TUCK?

I XxapaKTepuCTUKU 3aJIesKHOCTiI pes3yabTaTy mil cuam Bif mJiomti
HOBEPXHi, Ha AKY Ji€ IIA CHJIa, BUKOPHUCTOBYIOTh IIOHSATTS MUCK.

Tnuck — ue isnyHa BennumMHa, AKa XapakTepusye pesynbraT Aii cunm
Ta OOPIBHIOE BIQHOLWEHHIO CUW, WO Ai€ NepneHanKynAapHO OO MOBEpPXHi,

A0 nnowi Li€el noBepxHi:

b F
S b

Ie p — THCK; F — cusa mucky — cuja, U0 [i€ Ha NOBEPXHIO Iep-
HNeHIUKYJIAPHO M0 Hel; S — 1mJjoma Ifiel moBepxHi.

Odunuuys mucky 6 CI — nackanb (Ila); Ha-
3BaHa Ha uyecTh bBbsesa Ilackaas (puc. 28.2):

[p]=TIa.
1 Ila — uye muck, akuit cmeoprwe cuaa 1 H, wo
die nepnendukynapno 0o nosepxui niowein 1 m2:

1IIa= le.

1M
1 ITa — meBenuKuit TUCK (IPUOJIN3HO TAKMUI

THUCK YMHUTD HA CTiJ apKyIll aJb00oMy AJIS MaJro-
BaHHSA), TOMY YacTillle BUKOPHCTOBYIOTh KpPaTHi
onuHUII TUCKY: zekmonackab (1 tIla=100 ITa),
kinonackaav (1 klla=1000 Ila), mezanackanv
(1 MITa=1 000000 ITa).

Puc. 28.2. bnes
Mackanb (1623-1662) —
BMOATHUIA dpaHLy3bKUiA
MaTemaTuK, Qi3uK,

dinocod

Po3rnsaHbTe Tabnumuto Ta 3icTaBTe CTBOPIOBAHI TUCKW. 3HAMAITL napy,
AKa Hanbinblwe BacC 3AMBYyBana.
Tuck, axuii cmeopioiomy Oeaki mina
Timo, ssixe cTBOPIOE Tuck Timo, ssxe cTBOPIOE Tuck
THUCK p, klla THUCK p, klla

JIIOJI.I/IHa, III0 CTOITH, 90-30 IITsanbka roaxa Tlo 100000
Ha II10JI0ry Ha TKaHUHY
T'ycenuri TpakTopa 25_50 Koneca 33.JIlSIjI/I‘IHOI‘O 300000
Ha I'PYHT BaroHa Ha peuKu
Koueca serxosoro 200-300 |By6u cobaxu ma xicrky | Tlo 150000
aBTOMOOIJIST HA T'PYHT
Jleso somaTu HA I'PYHT 1000-2000 |3Kamo ocu Ha HIKipy 33000000
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41 3HAETE BW, WO...

Ha c. 197 306paxeHo BCloguxif, AKUA CTBOPWUIM YKPaiHCbKi iH-
XeHepn. Ua mawmHa € cnpaBXHIiM TexHiYHUM auBoMm. BennuesHi
WWHM foroMaraloTb fgonatu 6yab-ske 6e300pixKaA. TUCK y WnHax
€ HagHW3bKUM, WO6 3axMCTUTK eKinax Big cTpyciB i nowTosxiB. LLUnHM
NigKavyloTbCA 32 JONOMOIo BUXJIOMNHUX rasiB. [Jo TOro » y AWCKN Konic
BMOHTOBAHO ManuBHi 6akn — e fano 3Mory 36inblwmnTi NPoCTip y KabiHi.

Puc. 28.3. Ulo6 goknapatun
MeHLLIe 3ycunb nifg yac
poboTn 3 aeaknmMun
IHCTpyMeHTamu, X
HarocTpoThb

A AK HACMPABAI?

3. fIKk MOXHa 36inbWNUTHU
a060 3MEeHLIUTU TUCK?

F
3 O3HAUEHHS THUCKY p=§ crae 3po-

3yMiJIUM, IO TUCK TBEPAUX TiJI MOKHA
3MIiHUTH ABOMAa CIIOCOOaMMU.

Ilepwiuit cnoci6: 3MiHUTHU CHUJIy, SAKa
Jie Ha TMOBepXxHIO. 3i 30iJBIIEHHAM CHJIN
TUCK 30iJIBIIIUTLCI, a 3i 3MEHIIIEHHAM —
3MEHIITUTHCA.

Ipyeuil cnoci6: 3MiHUTHU ILJIONUIY IIOBEPX-
Hi, HA AKYy #Aie cuia Tucky. yia 36ijgbineH-
HA TUCKY IIJIONIY CJIiJ 3MEHIIIUTHA — caMe
TOMY HArocTPIOIOTh 1HCTPYMEHTHU: HOXKHIL,
HOXKi, muia Tomo (puc. 28.3). I maBmakwy,
I 3MEHIIIEHHA THUCKY ILJIOINY IOBEPXHI
30i/IBITYIOTh.

Y peknami BYNIMYHOI AUTAYOI FONAANKN CTBEPOXKYETLCH, WO TUCK,
AKAN MOXe BUTPUMATK 11 cupiHHA, carae 3 klla. A B ekcnnyara-
LiNHNX OOMEeXeHHAX HaronolWeHOo, WO MaKCMMalibHe HaBaHTa-
XEHHA cnpiHHA cTaHoBUTb 80 Kr. Yn MOXKHa AOBIpATM peknami?

4. Yunmocs po3B’sisyBaTu 3apadi

B 3apava. IlopiBHAlTe THUCKU, AKI YMHATHL HA CHII' IOHI TypHCT
i mmxHEK. Maca KoxkHOro roHaka — 63 kr. Ilmomma migorrBu uyepeBUKA
Typucta — mpubausHo 210 cm?2, mioma mmki — npubamszEo 1800 cvZ. M

Ananiz @isuunoi npoosemu. THUCK, AKUHA CTBOPIOE KOYKeH IOHAK,
BM3HAYAETHCA CHJIOIO THCKY Ta ILJIOINEI0, HA AKY BiH cnupaeThesa. Cuia
TUCKY B 000X BUIIaJJKaX — Ile Bara lI0OHaKa, i BOHA PO3IOJiIAEThCA Ha
aBi mimomBu abo aBi amiki. 3amauy poss’ssyBaTuMeMO B ogumHHIAX CI.
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p
Hano:

my; = my =63 Kr
Sg; =210 cm? =
=0,021 m?2
Sps =1800cm? =
=0,18 m?
g=10 H

KT
SHaimu:
pp— ? pp— ?

0N JUNCHUKQA: Py =

IHowyx mamemamuynoi modeni, po368'A3aHHA.

F mg
=—.Tyr F=P=mg, a S=2S,=>p=——-
p = y g o—P 23,

IlepeBipumMo opmHMIII, 3HaAAEMO IIIyKaHi

BEJMUMHU:
H
Kr-i
H
_ KI _  Ta-
[p]— s = g =1l
M M

onsa mypucma:

63-10 30
_ - —15000(I1a), p;=15 (xIIa);
P1=570.021 0,002 (I12), p1=15 (x112)
63-10 70

= =1750 (ITa), po=1,75 (xIIa).
2.0,18 0,04 (I12), P2 (11a)

Ananiz pesynomamis. TUCK, 110 CTBOPIOE TYPUCT, OiIbIINil 3a

THUCK, IIIO CTBOPIOE JIMHHUK [

P 15 xIla

=—————— ~8,6|. Ile peanpuui
ps  L75klla j Le p

pes3yabTaT, ajyKe 3a PiBHUX CUJ OiIbIINI THUCK CTBOPIOE Ta CUJIA,
dAKa i€ Ha MeHIIYy ILJIOITY.

Bionosiov: p; =15 klla; p, =1,75 klla; p;>py, =y 8,6 pasy.

Tuck p — ue ¢i3nyHa BeNMUMHA, AKA XapaKTepu-
3y€ pesynbrat Ail CUn Ta JOPIBHIOE BiAHOLWEHHIO
cinu, Wo Ji€ neprneHAuKYNApHO A0 MOBEpPXHI,

F
4O NNoLWi L€l MOBEPXHi: p=—.

1H
OauHunua Tnucky B CI — nackanb [1 Ila= 5 J

S

1M

1. Big woro saje:xkuthb pesdyabrar aii cuau? 2. IlaniTe o3HAaUEHHS
tucky. 3. HasBite ogunauiito tucky B CI. 4. JlaliTe o3HaAUeHHS OnU-
HUI[L THCKY. 5. K Mo)xHA 30iabmINTH TUCK? 1K MOKHA 3MEHIIINTHU
tuck? HaBexmiTh nmpuxagm.

201




Po3zpgin 3. B3AEMOAIA TI1. CUJTN B MPUPOLI. YacTtuHa 4

BIMPABA N° 28

1. JIronuHa cuauTh Ha AuBaHi. SIK 3MIiHUTBCA THCK, IO CTBOPIOE
JIOOVHA Ha OWBaH, AKIIO BOHA JAKe?

2. V axkux Bunajakax (puc. 1-4) Tuck HaMaramTbCA 3POOUTHU AKO-
Mora MeHIuM? Oijgbimum? Y AKWUN CIoci6?

Puc. 1 Puc. 2 Puc. 3 Puc. 4

3. Ilogaiite B mackanax: 2 klla; 4 rlla; 0,3 MIIa; 0,35 kH/Mm2;
1,5 H/cm?; 36 mH/cm2.

4. TLnoma pizaasHOro Kpato jomatu — 0,7 cm?. SIKuii TUCK CTBOPIOE
JomaTta Ha I'PYHT, AKINO JIOAWHA Jie Ha Jomary i3 cumoro 210 H?

5. Tuck ryceEn4yHOro Tpakropa Ha I'pyHT craHoBuTh 27 kKlla. IIlo
e osHavae? 3 KO0 CUJIOI0 TPAKTODP THUCHE Ha I'PYHT, AKIIO ILIOIA,
Ha Ky CIUPAIOThCA HOT0 I'yCeHHIli, CTaHOBUTHL 2,9 M2?

6. XjonumK BUiXaB Ha JIMiKaX Ha CHiroy ransaBuny. CHirosuii
HacT rajsaBuHu BuTpumye Tuck 2 klla. IIlupmHa KOXKHOI JMKi —
7,5 cm, a moB:kmHaA — 1,8 M. Ko Moike OyTHM MaKcHMAaJIbHaA Maca
XJIOITYMKA, 11100 BiH He IIPOBAJIIOBAaBCS B CHIr?

7. He MmoyxkHa OyTH IIOBHICTIO 3aCTPaxOBAHUM BiJi HeIIaCHOTO
BUMNAAKY Ha BOMAOWMi, BKPHUTIA JbomoM. 1K IOBUHHI ITOBOOUTUCS
pATYBaJbHUK 1 caM HOCTpaskAaiauii, AKIO cranaca 6ima (puc. 5)?
O6rpyHTyiiTe ixHi mii.

\Pmc. 5

KniouoBi TepmiHmn
Tuck « Cuaa tucky + Ilackanp « Kimomackanp + Meramackaib
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NAGOPATOPHA POGOTA N2 8

Tema. BumiproBaHHSA THCKY TBEpPIOrO TijJia Ha OIOpPY. rk.com.ua/

MeTa: BU3HAUUTHU THCK TBEPOTO Tijla HA TOPU3OHTAJILHY

106671

NOBEPXHIO 1 BUABUTHU 3aJIeKHICTh THCKY BiJl Baru Tija
Ta ILJIOMIi ITOBEPXHi, HA AKY CIIMPAETHCSA TiJo.

O6nagHaHHA: OmepeB’sTHUM OpPYCOK; AMHAMOMETP; YUYHiBCbKa JiHiliKa;
IBa TATApPIi.

BkasiBku o po6oTu
MigroToBKa A0 eKCnepuMeHTy

IlepekonaiiTecs, 1[0 B 3HAETe BiANOBiJZi Ha TaKi sanuTaHHJI.

1) 3a axorw (opmysoio BusHauaioTh THUCK? fAka omuuumna tucky B CI?
2) Ak BUBHAUUTHU ILJIOITY MPAMOKYTHHKA?

3) AxumMu cmocobaMu MOKHA 3MiHUTH THUCK?

‘l

ExcnepuMeHT
ompumyiimecsv IHCMPYKUil 3 6es3nexu. L2 2 2/
Hompuny i g‘
HocnigeHHA 3aneXHOCTi TUCKY Bif naowi onopu
Pesynvmamu eumiproeansv 8i0pa3y 3aHoCbme g By
0o maoba. 1. @‘
B eQ=——=1"c
1. BuwmipsaiiTe Bary Opycka. P
2. BuwmipaiiTe posmipm (moB:xkuny [/, mupuny d, %‘
BUCOTy h) OpycKa.
Tabruusa 1
Jlinitiai poamipmu .
) Ilnomia rpaxi| Bara Cuna
I'pani Opycka Tuck
Y — d b S Opycka | Tucky F, & 1k
l,em| ’ » |8, M2 | P, H H ’
cM cM cM
1
2
3
OnpautoBaHHA pe3ynbTaTiB AOCNiAKeHHA
Pesynrvmamu obuucnenv 6idpasy 3anocome 0o maob.a. 1.
1. Busmaure cuiay, 3 AKOI OPyCOK THCHE HA IIOBEPXHIO CTOJA.
2. Busmaure 1oy Ko:KHOI rpaHi 6pycka. IlogaiiTe miomii B MeTpax
KBaZpaTHUX (M2).
3. OO0YmCIiTH THCK, AKWI CTBOPIOE OPYCOK HA IIOBEPXHIO CTOJIA KOMK-

HOI0O 3 TPbOX TI'paHel.
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Hdocnip)KeHHA 3aneXHOoCTi TUCKY Bif Barm Tina

Pesynvmamu eumiprosarnsv idpady 3anocome 0o maba. 2.
1. 3anurrits y Tabsa. 2 Bary OpycKa Ta IJIONTY Horo HaibijbImoi rpaHi.
2. BuwmipsaiiTe Bary Opycka pasoM i3 OZHUM TsTapIieM.
3. BuwmipaiiTe Bary Opycka pasoM i3 gBoOMa TATapPIIAMU.

Tabruuysa 2
Tsepae Bara Cuna THCKY I1noma Tuck
Tiso P, H F, H rpaHi S, M2 p, Ia

Bpycoxr

Bpycok i3 Tarapmem

Bpycoxk iz gBoma
TATAPIAMU

OnpautoBaHHA pe3ynbTaTiB [OCNIAMXKEHHA
BusnauTre THCK, AKWUII CTBOPIOE OPYCOK HA MOBEPXHIO B KOXKHOMY
BUNIAAKY. Pe3yavmamu obuucaeHv 3anecimv 0o maoda. 2.

AHani3z eKcnepuMMeHTy Ta MOro pesynbTaTiB

IIpoanasidyBaBIII €KCIEPUMEHT Ta HMOro pe3yJabTaTu, 3POO0iTh
BHUCHOBOK, y IKOMY 3a3HauTe: 1) aKi (isuuHi BeIMYUHN BU BUMIipAJIN;
2) 3HaueHHA AKOI BEeJIMUYMHU BUSHAUMIIN; 3) K1 pe3yJbTaTy OTPUMAJIN;
4) AKi 3a€KHOCTI BUABUJIA.

TBopqe 3aBaHHA

Busmaure THCK, SKMII B CTBOPIOETE HA MiAJIOTY IIiJ Yac XOMiHHSI,
KOJIM CTOoiTe Ha MicIi.

Mnowy S o¢irypn, Aka Mae HenpaBwuibHY reoMeTpuyHy Gopmy, MOXHa
@ BM3HAUUTM 3a KOHTYpOM ¢irypu, HamasboBaHMM Ha nanepi B KAITUMHKY:

1 . . . . . .
S=|n+—Fk|S,, e n — KinbKicTb Uinnx KBaapaTis, B — KiNbKicTb
Hewuinux KBagpartis, Sy — MJiolla OAHOro KBagparta.

O®I3UKA | TEXHIKA B YKPAIHI

CrenaH lMpokonoBuy TumolueHko (1878-1972) — sugaTHWi
YKpaiHCbKMI YYeHUN-MeXaHiK, OWH i3 opraHisaTopis i nepLumnx
aKkajemikiB YKpaiHCbKOI akafemii HayK, 3aCHOBHUK IHCTUTYTY
MexaHikm AH YKpainm n wkonun npuknagHoi mexaHiku B CLUA.
OcHOBHi Hanpsmu HaykoBoi pob6otn C. Il. TumolieHka —
dyHOameHTanbHi npayi 3 onopy Mmartepianis, Teopii npy-
HOCTI, Teopil KonMBaHb MeXaHiYHUX cucTem, Teopil criopya
i 6yniBenbHOI MexaHiKu.




$ 29. TUCK TA3IB | PIAUH. 3AKOH NACKANA

~ rnk.com.ua/
. 106670

Yun MoXKHa 36inbLINTN 06’EM ryMOBOI NOBITPAHOI KyNbKKU, HE HagyBaK4n
ii? YoMy piAMHA CTBOPHOE TUCK HE TiNIbKN Ha AHO NOCYAMHU, a U HA OiYHI
CTiHKM? Ui 3aragkm TucKy rasiB i piaMH MM 1 cnpobyeMO po3ragaTtwu.

1. YoMy rasm CTBOpPIOIOTbL TUCK?

IToknamemo B3Jyierka HaAyTy 3aB’sI3aHY
MOBITPAHY KYJbKY IIi/i KOBIIAK MOBiTPSHOTO
Hacoca (puc. 29.1, a). ko 3-mig KoBHmaka
BikauyBaTu IIOBITPsI, TO 00’€M KYJIbKU
nouyHe 30inbmaryBatucsa (puc. 29.1, 6). Yomy
Tak BimbyBaeTbcA?

IloBiTpA BcepenuHi i 30BHI KYJIBKHU CTBO-
PIOE THUCK BiAMOBiMTHO Ha BHYTPIIIHIO i 30B-
HIIITHIO TTOBEPXHi I'yMOBOI IJIiBKU. AKINO I1i
TUCKU € OJHAKOBMMWU, TI'yMOBa ILIiBKa He
pO3TATYETHCA. A OT AKIIO TUCK yCepeauHi
KYJIbKH cTa€ OLIBIITMM 3a 30BHIITHiNl THUCK,
TO KyJbKa 30iJbIllye CBiff 00’eM.

Y 3HAETE BW, LWO...

-
a 6

Puc. 29.1. O6'em 3nerka
HagyTol NOBITPAHOI

KynbKu (a) 36inbluyeTbCa

B pasi 3MeHLIeHHA
30BHIiLWHbOrO TUCKY (6)

Cmpamocmamu — NOBITPAHI Kyni ANA OOCNIAXKEHHA HafBUCOKNX
wapis atmocdepu. JliBopyy Ha 3acTaBui Ao § 29 306pakeHunii
CTPATOCTaT Ha NoyaTky NonboTy. OCKiNbKM Ha BENNKIA BUCOTI TUCK
30BHILUHbOrO NOBITPA CYTTEBO 3HWMKYETbCA, TO 3 «raHYipKU» NOBITPOM/IaB-
HUI anapaTt NepeTBOPIOETbCA Ha igeanbHy Kynio (Ha 3acTaBui npaBopyy).
Po3mipu uux Kynb BpakaloTb: BOHU MOXYTb OyTu 3aB0Oinbluky 3 50-nosep-
X0BUIN 6yanHOK. Came 3a JOMOMOrOI CTPaToCTaTiB NtoAMHA NigHANacsa Ha
WwaneHy BMcoTy 6e3 3acTtocyBaHHA ABUryHiB. CBITOBU peKkopA, YCTaHOB-

neHnn y 2014 p., — 41 Km.
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2. Big 4yoro 3anexutb TUCK rasie?
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Puc. 29.2. Tuck rasy Ha no-
BEPXHIO CTBOPIOETbCA YMCIIEH-
HAMW ygapamn MosneKkyn rasy

Punc. 29.3. AKuo 3a gonomoroto
MOPLHA 3MEHWUTN O6'EM rasy,
TO 36iNbWNTLCA KibKICTb yaa-
piB MOneKyn rasy Ha OAWHWLIO
nyiowi CTIHOK NOCyAnHN — TUCK
rasy 3pocre

Tuck 2a3y cmeoprwemuvcs yoapamu ilozo
4QCMUHOK, TOMY 30iJIbIIIEHHS K KiJbKO-
cmi, TaK i cuau yoapié Ha NEBHY IOBEPX-
HIO CIIPUYMHUTH 30iJIbIIEHHA TUCKY rasy
(puc. 29.2). Orxe, muck 2a3ié MoxHA
30inivwiumu 0soma cnocobamu.

Ilepmuit cmoci6 — 3b6iavwumu 2yc-

m
muny zasy p:v . Jasa 1poro MoK-

Ha JoJaTu ras3y BCepeiuHY IIOCYAUHU
(36iymbIITH Macy m rasy) abo 3MEeHIITUTU
o6’em V camoi mocymumuu (puc. 29.3).

HOpyruii cmoci6 — 30iavwumu
memnepamypy za3y. Yum BuUMIa TeM-
mepatypa rasy, TuUM OijbIimoio Oynme
MIBUAKICT, pPyXy HMOro 4YacTUHOK.
VYoapu 4yacTUHOK 00 CTiHKM IIOCYAMHU
CTaHyTh YacCTimIMMU, cUJaA 1X yJapiB
3pocTe — BHACJIJIOK IILOTO THUCK rasy
B IOCYJAMHiI 30iJIbIIUTHCA.

BignoBigHO 3MeHWeEHHA MUCKY 2a3y
O0yde eidoysamucsa 6 pa3i 3MEHULEHHS
2ycmuHu abo memnepamypu 2asy.

NoBITPA 330BHi.

/CnoniBaeMOCH, Tenep BM 3MOXKeTe MOACHMTW, YOMY MOBITPAHA KyfbKa
po3ayBa€ETbCA i TOAi, KONM MW 1T HagyBaEMO, i TOAi, KONWU BigKayyeMo

JOCNIAXEHHA

osn3Ho 1-2 xBuIMHMA.

IITo 3HaMOOUTHCA: IIJIACTUKOBA ILJIAIIKA 3 KPUIITKOI0; KaCTPYJIA 3 Ta-
pAdoro Bomoro (mo 60 °C); moposusbHA KaMepa; A0IoMOra JIOPOCINX.
Hocnio 1. CTucHiTH MIAMIKY, IiJBHO 3aKPYTiTh KPUIIKY Ta
3aHypTe Oe)OpMOBaHYy ILIANIKY B rapaudy Bogy. IlouexaiiTe mpwu-

Hocaio 2. 3anuimte Heme(OPMOBAHY IJIAIIKY 3i IIIJIBHO 3aKpPy-
YEHOI0 KPUIIKOI Ha 1 roguHy B MOPO3WJIBHIA KaMmepi.
ITosicHiTh, YOMY ILJIAIIIKA B rapAdYiil BOJi «CaMOPEMOHTYETHC»,
\a B MOpOSWJIbHi!I Kamepi — HaBIaKWU.
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§ 29. Tuck rasis i pignH. 3akoH lMackana

3. SIK TUCHYTb piAUHN?

Ha Bigminy Big TBepAUX TiJl PiAUHYT JETKO
3MiHIOIOTH CBOIO (hopMy — BOHU HaOyBalOTh
¢dopmu Tiei mocymmHU, y AKi#l MicTAThCA,
T00TO piduHu € nauHnumu. Tomy piguHU
CTBOPIOIOTH THUCK K HA OHO, TaK i Ha OiuHi
CTiHKM IIOCYAWHU, B AKill MicTATbCA (TOmi AK
TBEP/i Tijla THUCHYTH TiJIbKM HA TOBEPXHIO,
Ha AKif posmimieni). AKimo B cTiHmi mocyau-
HU, 3aIOBHEHOI PiMHOI0, 3pOOUTH OTBODH,
TO pifuHa moJiaeTbca yepesd Hux (puc. 29.4).

HacamimkoM OJAMHHOCTI PiAWH € TaKOXK
Te, W0 Ha OYydv-Ake 3aHypeHe 6 piouny
mino piduna mucHe 3 ycix OOKis.

4. BipkpuBaeMo 3akoH Mackana

Yepe3 cBOIO ILIMHHICTHL PiAMHA 3maTHA
mepemaBaTH THCK II0 BCbOMY O0’€MYy IIOCY-
IWHU, B AKiN MicTHUTbCA. 3pOOMMO T'OJIKOIO
HeBeJNKi OTBOPU B IIOJIIETHJIEHOBOMY IIaKe-
Ti, HabepeMo B IaKeT BOAY ¥ 3aB’aKeMo.
Harucmemo Ha maker — Boma Oyae BHUJIH-
BaTHuCcsa 3 ycix orBopiB (puc. 29.5).

rPYHTyIOqHCb Ha MNoAiOHMX mJocaijax,
¢paunysskuil yuennii Bsies Ilackanb BifKpus
3aKOH, IKUWH 3apa3 Mae Has3By 3aKOH [lackans:

Tuck, cTBOpIOBaHMI Ha Hepyxomy PiAuvHY,
nepefaEeTbca PiAVHOI OAHAKOBO B YCiX
HanpAMKax.

o

Te came moxcna ckasamu iU npo 2asu
(puc. 29.6).

5. [Oe 3acTtocoByloTb 3aKOH lMackanna?

BnacTuBicTs piguH i1 rasiB mepegaBaTu
TUCK Yy BCiX HaANIPAMKaX MU CIOCTepPiracmo
B HOBCAKIEHHOMY JKHTTi, il IMMPOKO BUKO-
PHCTOBYIOTH V TeXHiIri.

3aBOAKU I[if1 BJACTHUBOCTLI MH MOXKEMO
yTHU, aJi?Ke IIOBITPpA Iepeia€ 3ByKOBUH THUCK;

Puc. 29.4. PignHa cTBOpIOE
TUCK He TiNbKW Ha AHO, ane
1 Ha G6iuHi noBepxHi nocyanH

Puc. 29.5. Bopga nepepae
JOAAaTKOBUA TUCK

y BCi 60KuW, i came Tomy
BOJa BUXOAWUTb i3 OTBOPIB
y nakeTi B YCiX HanpaMKax

Bozna

Puc. 29.6. la3, AK i piguHa,

nepefae [OAATKOBUIA TUCK
y BCi 60Kun
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IIpaIioe Hallla CepIieBO-CyAWHHA CHCTeMa, ajJKe He3Ba)Kauu Ha Te,
IIT0 KPOBOHOCHI CYIMHU MAalOTh BeJINKY KiJIbKiCTh BUTHHIB, TUCK, CTBO-
pIoBaHUM ceplieM, mepenaeTbcsa B yci vactuHu Tina. Ha 3akoni Ilacka-
JS TPYHTYIOTBCA Oisl CUCTEMU TaJIbMyBaHHS 0araTboxX TPAHCIIOPTHUX
3acobiB, mis OOMKpaTiB, HAcCOCiB Ta iHIIUX 2i0pPABAIYHUX MAULUH.

A AK HACMPABAI?

OpuH 6norep Hanucas, WO BMPOOGHUK COCMCOK BMKOPMCTOBYE

cneuianbHy MNacTMKOBY OOropTKy, CKnag AKOI € TaEMHUUEH.

3a 2 xB nepebyBaHHA B KUMNAYIA BOAi 06ropTka NIonaeTbes, Wob

3abe3neunTn HaCMYeHHA COCUCKM Bogoto. LA iHHOBauUiA pobutb
Oyab-AKy COCMCKY COKOBWUTOIO Ta MOKpalye ii cMak. AK BM BBaXaeTe,
AnA Toro wob obropTka COCUCKM NYCHYNa, NOTPibeH cneuianbHUn NNAcTUK
4YM MPUYMHA PYNHYBAHHA iHLWA?

MpununHa TNCKy rasis 3akoH [lMackansa
[a3u CTBOPIOIOTb TUCK Tuck, cTBOptoBa-
Ha MOBEpPXHI0 BHACNIAOK HUI Ha Hepyxomy
UNCNEHHNX yaapiB piauny, nepepna-
06 U0 noBepxHio €TbCA OfHAKOBO
YaCTMHOK rasy. B YCiX HanpsAMKax.

1. Ik moBecTu, IO Tasy CTBOPIOIOTH THUCK HA CTiHKHW IOCYIUHU?
2. ¥ vomy npmumHa THCKY rasiB? 3. Homy TumckK rasiB 3pocrae 3i
3POCTaHHAM iXHBOI TrycTHHHU? y pasi 30iJblleHHA TeMiepaTypu?
4. YoMy pigmHa CTBOPIOE THCK HE TLJILKM HA JHO IMOCYAWHW, a M Ha
ii Oiuni ctimku? 5. Chopmyaoiite 3akon Ilackans. 6. IloBexiTs,
110 BJIACTUBICTH PiIWH 1 rasiB mepejaBaTy TUCK Yy BCiX HaIpsaAMKax
Mae HeabuAKe 3HAUEHHS B HAIIIOMY JKUTTi.

1. Ik Oyzne sMmiHIOBaTHCA THUCK y MOBITPAHIM KynbIli, AKINO i cmo-
YaTKy HaAyTH, a IOTiM MiI[HO IIPUTHCHYTH OO TBEPJAOrO IpeaMeTa?
Yu Mo:kHa mependaunuTH, y SIKOMY MiCIli JycHe KYJbKa?

2. YoMy He MO’KHA JOIyCKATH 3aiBOr0 HarpiBaHHSA ra3oBUX 0aJjo-
HiB (HaBiTL i3 rasom, AKWI HEe TOPUTH)?
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§ 29. Tuck rasis i pignH. 3akoH lMackana

3. Yu 3miHuHBCA, a AKIIO 3MiHHBCA, TO fK,
TUCK y INWHAX BEJOCHUNENa, KOJU XJIOMUUK
BUPIIIVB IIOKATaTH CBOIO NIPUATENbKY (puc. 1)?
4. V BadTOBill IPOMUCJIOBOCTL AJA MiAiMaHHA
Ha()TH Ha MMOBEPXHIO 3eMJIi 3aCTOCOBYIOTH CTHC-
HyTe TIOBIiTpA, AKe KOMIIpecopu HarHiTaioTh
Yy IPOCTip HaJ MOBEepPXHE0 Ha()TOHOCHOTO IIapy.
Ha sakomy 3aKOHI I'PYHTyeTbCA Ieil cIocio?
IosicHiITH CBOIO AYMKY.

5. Yomy BubOyx cHapapma IiJi BOIOIO € 3ry0OHUM AJA icTOT, AKi
JKUBYTH y BOmi?

6. SIkmo BucTpisuTu 3 ApiOHOKANIOepHOI PYHUIHUIII Yy BapeHe dAiille,
TO B SHI[i YTBOPUTHCA OTBIp, a SAKIIO B CHUpPe — SAHIE PO3JIETUTDL-
csa. IloscHiTh 1Ie sBHIIE.

7. Y nuniagpi mig nopmaem miomeio 80 cm? MicTUTBCA

Boma. BaHTaxk AKOI Macu IIOTPiOHO IIOKJIACTH Ha IIOP-

IIeHb, 1100 THCK BOAM Ha AHO IuaiHApa 3pic Ha 2 xlla?

8. fki smiHM BinOyBaTMMyThCA 3 IIOBEPXHEIO DPifMHU | |
B 3alladgHill 3Bepxy TpyoOui (puc. 2), AKIO TPYOKY OXO-
Jom:KyBaTu? HarpiBatu?

Puc. 1

Puc. 2

4 . .
KniouoBi TepmiHun
Tuck rasiB *« Tuck piguau -+ IlamazicTs + 3axkoH Ilackaiia

O®I3UKA | TEXHIKA B YKPATHI

IHcTUTYT MexaHikm im. C. . TumolieH-
kKa HAH YkpaiHun (KuiB), 3acHoBaHWUN
y 1918 p., — Bigomunin y CBiTi Ta Han-
NOTYXKHIWMN B  YKpaiHi  AOoCnigHULbKUI
ueHTp. OCHOBHI HanpAMK HayKOBOI Aifsnb-
HOCTI IHCTUTYTY — MeXaHika HeOAHOPIAHUX
cepefoBML, AMHAMIKa Ta CTIMKICTb Mexa-
HIYHUX CUCTEeM, MeXaHika PYyWHYBaHHA Ta
BTOMa maTepianis.

TeopeTnuHi 1 ekcneprMeHTanbHi pe3ynb-
TaTW HayKOBLIB IHCTUTYTY 3aCTOCOBYIOTb
Yy pPaKeTHO-KOCMIYHil, aBiauilHin, CyaHo-
6yniBHIN Ta iHWKX rany3dax NPOMMUCIOBOCTI.




§ 30. MAPOCTATMUHUIA TUCK

rnk.com.ua/
106672

ve—

besneyHa rMMOGMHA 3aHYpeHHsl 3BUYAWHOrO aKBaJlaHricTa CTaHOBUTb
npu6nunsHo 20 M. [lns AO0CBiAYEHUX NNABLIB LLEN NIiMIT Tpoxu GinbLuni.
A YoMy pocsartm Micus, Ae neXuTb 3aTOHYNIUA nanHep «TuUTaHiK» (Ha
rMMOUuHI MamXxe 4 KM), Nl0OAMHA MOXE TiNbKW BCcepeauHi rMnbGoKoBOAHUX
anapartis? CnpobynMo ue 3'scyBaTu.

Puc. 30.1. Cuna

TUCKY BOAW B WIKIPAHIN
nogyuwui € 4OCTaTHbOIO,
wob yTpumysaTtu
Jopocny noanHy

Puc. 30.2. Yepes
npuTAraHHA 3emni
piguHa CTBOpPIOE TUCK
Ha AHO MOoCyAWHM

210

1. flk po3paxyBaTu rigpoCcTaTU4HUNA TUCK?

Hocuin, akwuit Bu Gaumre Ha puc. 30.1,
npoBoamau 1me B XVII ct., 3a uaciB B.sesa
Ilackans: Boma 31 MIKIPpAHOI TOAYIIKU HeE
BUTIKAaEe IIif Baroio AOPOCJOI JIIOIMHU, X0Ua
MOAYIIIKA CHOJIy4eHa 3 BiKPUTOIO 3BEPXY
TpyOKoio. SIK Take moxke OyTu?

Bu Bike 3HaeTe, II0 BHACJIIJOK HNPUTATAHHSI
o 3eMJIi Ta 3aBAAKHU BJIACHI MJIMHHOCTI piamHA
CTBOPIOE THCK AK Ha JHO, TaK i Ha CTIiHKM IIO-
CyOWHU, y AKifl BoHa MicTuThcs. PiguHAa cTBO-
pIoe THCK i Ha Oyab-AKe 3aHypeHe B Hel TiJo.

Tuck Hepyxomoi piduru Ha3uearms rigpo-
CTaTUYHUM TUCKOM.

Busmauumo rigpocTaTMYHUN THUCK Ha
nuo mocyauHu. 11106 cmpocTuTu omep:KaHHS
dopmysnu, BidbMEMO IUJIIHAPUYHY HOCYAUHY
3 mioineio gua S. Hexali y mocyauHy HaauTa
pifinHA T'yCTHMHOIO p, & BHCOTA CTOBIA PiAWMHU
B mocyznuHi nopiBHioe A (puc. 30.2).

[Ilo6 BMBHAUMTH TUCK, AKWI CTBOPIOE pi-
OUHA Ha OHO HOCYAWHU, CIin cuiay F, mio mie
Ha JHO TMOCYAWHU, MOAIJINTHU HA ILJIOITY S mHA:

PZE-



§ 30. lNgpocTaTnyHmMin TUCK

Y nromy Bunaaky cumja F, gKa CTBOPIOE THUCK HA THO HOCYOWHMN, —
me Bara P pigmam. OcKiJbKU piguHA B MOCYAMHI HEpyxXoma, TO Bara
piivHU OOpPiBHIOE MOOYTKY Macu m PiAWHU HA IPUCKOPEHHSA BiJIBHOTO
nagiHaa g:

F=P=mg.

Macy piguHm BuU3HAUMMO 4Yepes 00’eM i ryctuny piamau: m =pV;
00’eM HAJUTOI B IIOCYAWHY PiIWHU — uYepes BUCOTY A CTOBIIA PiAWHU
Ta maomty S auHa mocymuumu: V =Sh. Takum uymHOM, Macy piguHHI
MOXXHA BH3HAUUTHU 3a (pOpMYJIOIO:

m=pSh.

IligcraBuBIIY 110 yepdi Bupasu Ajda F i m y opmMyay THUCKY, OTPHU-
MaeMo: e Sh
mg g
S S S
Or:xe, MmaeMo ¢opmyny ANA BM3HAYEHHA TifpPOCTaTMYHOIO TUCKY —

MUCKY, AKUL YUHUMb Hepyxoma piduHa:
p=pgh

Ax 6aummo, cidpocmamuuHUil MUCK 3a1eH UMb MilbKU 6i0 2YCmMUHU
pidunu ma eucomu cmosna piduHu 8 nocyouHi.

OOCNIAXEHHA

I[ITo sHamoOMTHCA: MegWYHA I'yMOBa TI'pPijKa
3 IPOOKOI0 IJA IpHUEIHAHHSA TPYOKM; IIpo3opa
IJIACTUKOBA TPYOKa.

CrpoOyiiTe IIPOBECTH MOOCJiZ, CXOXKHI HAa
To#, 110 mpoBoauyu B XVII cr. (quB. puc. 30.1).

3amoBHITH I'PiJIKY BOAOIO, Iix’eqHAMTE TPYO-
Ky Ta IMOKJAaAiTh T'PLJIKYy Ha JHO BaHHU. Tpu-
Maloul TPYOKY B PyIli, 00epeXH0 HATHCHITL Ha
rpinky oxHiero Horor. IlocTymoBo 36ijbmryiiTe
THCK Ha TPLJIKY # YBayKHO CIIOCTepiraiiTe 3sa
piBHEM Boau B TpyOImi. OnuimriTe omep:KaHU
pes3yabTaT. BucymbTe TrimoTesy, YOMY OTPH-
MaHUU BaMU pe3yJabTaT, HaliMoBipHillle, He
30iraTuMeThCA 3 PE3YJALTATOM IOCJIIAY, SAKUK
mpoBoausim B XVII cr. o ciix sminwuTu, mobd
pesyabTaT 30irmcsa?
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Puc. 30.3. Y 1648 p. bnes
Mackanb posipBaB GOUKY
CKNAHKOI0 BOAM

Puc. 30.4. Tuck Boan Ha
BOA0MA3iB € OfHAKOBUM, —
BOHV Ha OfHOMY piBHi

A AK HACMPABAI?

2. Nposoagumo pocnian, po6MMO BUCHOBKM

3aJIe;KHICTh TiAPOCTATUUYHOTO THUCKY Bif
BHCOTH CTOBIIa PiIMHU BIIEPIIIE IIPOAEMOH-
crpyBaB B.ae3 Ilackanv. Y3aBiin 00YKY, IO
KpaiB 3aIl0BHEHY BOJZIOIO, JOCJIiTHUK TrepMe-
TUYHO 3aKpUB 1l KPUIIIKOIO 3i BCTAaBJEHOIO
JIOBI'OI0 TOHKOIO TPyOKoio. IligHaBIIINCH, HaA
0aJIKOH apyroro mosepxy OynuHKY, Ilackaian
BUJIUB y TPYOKY JIUIIE OAHY CKJIAHKY BOIU.
Bopma zamoBumia Bcio TPYOKY i cTBopmJa
Ha CTiHKHK Ta OHO OOUKM HACTIJIILKU BeJU-
Ye3HUM TUCK, IO B OiUHMX CTiHKax OOUKU
g’apuaucsa muiguau (puc. 30.3).

3eepuimsb ysazy! 3a 3axkonom Ilackauiid,
muck piduHu nepedaemucs 6 Ycix HANPAM-
Kax, TOXX 3a (QopMysol0 p=pgh MOKHa
TaKOK BUSHAUUTHU MUCK, SKUU CTBOPIOE
map pigmHU BUCOTOIO A Ha 6ydv-ske miJo,
3aHypeHe 6 Ui0 piOuHy, a TaKOX MUCK HA
CMiHKU nocyouHu.

Is saxkomy Ilackama Ta dopmynam rifg-
POCTATUYHOTO THUCKY TaKOXK BUIIJINBAE,
0 MUcK YycepeOuHi Hepyxomoi 00HOPiOHOL
piduHu Ha o0HOMY pi6Hi € o0HakosuMm (PiB-
HEM Ha3WBaIlOTh OyIb-AKY TOPU30HTAJIbHY
TIOBEPXHIO).

PosriaabTe puc. 30.4. 3maBajocs 0, TUCK
BOAM Ha JHI IIiZIBOAHOL Ileuepyw MEHIITHI,
aHi)K Ha mHi BimkpuToro mopsa. IIpore axbu
e pmificHo OyJI0o TaK, YHACJIiJOK OiJIbIIIOro
THUCKY BOJla 3 MOPA PUHYyJIa 0 A0 IIeYepH.
Aue mboro He BigOyBaeThCH.

[Bi 6norepkn nocnepevanuca. MNo3uuis ogHiei Taka. PekopgHa rnu-
6uHa 3aHypeHHA akBanaHricta — 300 m. [na ii JOCATHEHHA nio-
AVHA Ma€ AmxaTtun cneuiasbHO CYMILLLIO, afiXe 3BMYalnHe NoBiTpA
€ OTPYTOIO 3a BMCOKOrO TUCKY. TOXK MOPCbKi TBapWHW, AKi MaloTb
fereHi, He MOXYTb 3aHYpPIOBATMCA Ha TaKy MMOuHY, 60 iX HiIXTO He 3abes-
neuntb cymiwamm. IHWa bnorepka 3anepeuye Le TBePAKEHHA, 3a3HaUMBLLN,
O KWTW 3[aTHi 3aHYploBaTUCA Ha MUOGUHY A0 2 KM. XTO 3 HUX Ma€ pauito?
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§ 30. lNgpocTaTnyHmMin TUCK

3. YuuMmocsa po3B’sizyBaTu 3apadi

M 3apava. Ha gmi 6aceiiny poaTallloOBaHUI KPYIJIMH OTBip, 3aKPUTHHI
npoOkoio pamiycom 5 cm. ARy cuay mOTPiOHO IPHUKJIACTH IO IPOOKH,
1100 BUTAITH ii 3 OTBOPY, AKIIIO BUCOTA BOAU B Oaceiini mopiBHioe 2 M?
Macoro mpoOKM Ta CHJIOI0 TEPTS MiK IIPOOKOIO i oTBOpoM 3HexTyiiTe. M

Ananiz @isuunoi npobaemu. Butartu mpoOKy 3aBa- F
JKae cuJia TUCKY Boau B Oacerini. Cuya F, moTpibHaA a1s
BUTATAHHS TPOOKM 3 OTBOPY, 3a 3HAUEHHAM Mae OyTu °
He MEHIIIa, HijK CcHJa TigpoCTaTHYHOrO THCKY BOAU Ha
npobry: F=F ... (AUB. PUCYHOK). =
F, TUCKY
( Tano: Iowyx mamemamuunor modeni, po36 A3aHHA.
r=5cm=0,05m 3a 0o3HAUEHHSAM TUCKY:
h=2 ™M F, THUCKY
KT p= = FTI/ICKy:pS‘
p=1000 — S )
M Tyr p=pgh — rigpocTaTUYHUI TUCK;
g=10 H S=mnr? — miomnia Kpyra. IligcraBuBiiu Bupasu
KT s p i Sy opmyny mnsa chxy’ OJIEPKUIMO:
— ;
?Haun?lu. F ey =P8h-mr=.
— 9 2
F =chxy, Ttomy F =pgh-nre.

IlepeBipuMO OgMHUITIO, 3HATAEMO 3HAUEHHA ITYKAHOI BeJIUUYNHU:

H
[F]==5 —-m-m?=H; F=1000-10-2-3,14-(0,05)> =157 (H).

M3 KTI
Bionosidv: moTpibHO NMPUKJIACTH CHJIYy, He MeHIny Hixk 157 H.

4 3HAETE BW, LWO...

Ha 3actaBui o § 30 nogaHo nmaHopamy micta [lyban (OAE). MNpa-

BOPYY — OAWH i3 HamBuwmx rotenis y cBiTi «bypmak-anb-Apab»,

BUCOTa Akoro 321 m. JliBopyy Big HbOro 6ayvMMo «ronky» —
ue byppx-Xanida, HamBuwa 6ynisna y cBiTi: ii BUcOTa CcTaHOBUTL 828 M.
Ak 3ab6e3neunT BOOOK MELLUKAHLIB LMX BennyesHux cnopya?
Y 3BUYaliHMX GaraTonoBepxiBkax Bofa MOJAETbCA B CneuiafibHUA pe3ep-
Byap Ha BepXHbOMY (TeXHIYHOMY) NoBepci, a 3BiATM PO3MNOAINAETLCA MO
KBapTupax. lMpoTe Ak BupiwnT U0 Npobnemy Ana OyAUHKY 3aBBULLKK
Malke KinomeTtp? IHXeHepu-KOHCTPYKTOpK BOyayBanu Kiflbka TeXHIUHUX
noeepxiB (cim — anAa Bypax-Xanipu), KoxeH i3 AKMX MOCTayae Body Ha
HUXXUi PiBHI, @ TaKOX € AxKepeniom AfA nofadi BoAW Ha BULL TEXHIYHI PiBHI.
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1. ¥V yomy mpuuymHa THUCKY pigumHu? 2. 3a AKoi0 (opMyJon obuu-
CJIIOTH Tigpocraruunuii Tuck? 3. SIK 3MiHIOETHCA THUCK y pimgmHi
3aJIe;KHO BiJl BUCOTHU CTOBIA piguHu? Big ryctunu pigmau? 4. Onwu-
ariTk mocaix Baesa Ilackansa. 5. Yomy THCK ycepeamHi HepyxoMoil
ONHOPiZHOI PiAMHM Ha OZHOMY PiBHiI € OmJHAKOBUM?

1. Tuck BoxuM Ha AHO MOCYAMHU B TOUIi A JOpPiB-
Hioe 200 Ila (puc. 1). Axuit TCcKk Ha JHO CTBOPIOE
Boga B Tourli B? Touri C?

h
2. JIroburens (pinaiiBiHry 3aHypuBCA Ha IJIU- h I}T
ouny 100 m. ARwuit rigpocTaTUYHUNA TUCK IiAB 2 4 .
Ha HbBOT'O MiJl yac 3aHypeHHA? A B C

3. 3a"ypTe maJielb y CKJIAHKY 3 BOJOIO, HE TOP- Puc. 1
Karounch AHA. Yu 3MiHMIacA cuja TUCKY BOIU

Ha aHo? SfKImo sminmiaacda, To AK?

4. Ha akiii rmubuHi Tuck y mactuiai — 8 klla?

5. ¥V aBi mocyamHM OO OJHOTO PiBHA HAJIUJIN

onHakoBy pimuny (puc. 2). IlopiBHANTE THCKU

Ta CUJIU TUCKIiB Ha MHO IOCYAUH. 1 2

6. CruamiTh i posBsKiTHL 3amauy, oOepHEHY IO Puc. 2
damaui, posrisgayTtoi B § 30.

7. Haranka melikae Ha TpeThboMy ItoBepci. Um BmacThcsa il mpuii-
HATYU AYII, AKII0 HacOC, SKUM CTOIThL Ha MEPIIIOMY IIOBEpCi, Iojae
Bony mim tmckom 80 xlIla, BucoTa omHOro mMOBepxy OYAUHKY —
2,8 M, a Jifika aymry posTallioBaHa Ha BHCOTI 2 M Big migmorm?
8. fkoro € maca gocaigHuka (gus. puc. 30.1), AKIIO MIOmIA AOTUKY
nopymku i gomku — 800 cm2, a Boga B TPyOIi BCTAHOBHMJIACA HA
Bucori 1 M? fIK, He Haxmagw4YM TPYOKY, BUTHATH BOAY HA30BHi?
9. Busnaure cuy TUCKY Ha AHO 60uku (zuB. puc. 30.3), AKIIO BrcoTa
BOAM B TPyOIi craHOoBUTHL 4 M, a miamerp i Bucora 6ouku — 0,8 m.
Busnaure macy Tija, AKe TUCHYyTHMe Ha JHO OOYKHU 3 TAKOIO CUJIOIO.
10. ITigroryiiTe MOBiZOMJIEHHA IIPO TiAPOCTATMYHUI THUCK HAa IJIHU-
OvHax, Ha AKi 3aHYPIOIOTHCA aKBaJIAHTICTH Ta BOMAOJIA3U, OMYyCKa-
I0ThcA OaTumcdepu, miABOAHI YOBHM Ta Oatmckadmu.

KniouoBi TepmiHun
Tligpocraruunuit Tuck < Hocain Ilackaisa
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S 31. ATMOCOEPHUN"
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106673

BUMIPIOBAHHS. BAPOMETPU

BinbwicTb i3 BaC Yynu ckapru opociMx Ha noraHe camono4ytTs: «Llocb
60nuTbL ronoBa, HaneBHO, 3HOBY noroga 3MiHIETLCA!» HacnpaBpi 3MiHa
noroaun 3asBu4an NoB's3aHa 3i 3MiHOK aTMocepHOro TUCKy. A L0 Take
atMochepHUn TUCK? SIK MOro BUMIpHOOTL? fIKe 3Ha4YeHHs1 aTMocgepHOoro
TUCKY € HOpManbHUM? Bignosigi BU 3HanaeTe B UbOMY naparpadi.

1. Wo Mu 3HaeMoO npo aTtMocdepy?

Bu 3Haere, 1110 Hallla IJIaHETa OTOYEHAa
MOBITPAHOIO OOOJIOHKOI0O — ammoc@peporo
(8 rpem. — «mapa» i «cdepa») (puc. 31.1).
Yomy K icHye moBiTpAHA 0007I0HKA 3eMJri?

IloBiTpa, Ak i Bce iHIIe, CKJIALa€ThCS
3 MOJeKysn 1 aromiB. Moanexyru @i amomu
MalTh Macy, TOMY BOHU npumszyromscs 00
Semsi 3aBOAKU Oil cUIM TAXKIHHA.

Boanouac MoseKyaum ¥ aToMm rasiB, IO
YTBOPIOIOTH aTMocdepy, mepedyBaOThb y He-
IIepEepBHOMY XaoTUYHOMY pyci. Bonu yBech
yac 3iMITOBXYIOTHCHA, BiICKAKYIOTh OJHE BiJ
OHOTO, 3MiHIOIOTh 3HAUEHHS Ta HATIPAMOK
MIBAAKOCTL CBOTO PYyXY... TOMYy 4YaCTUHKHU
He MajaloTh Ha 3eMJ, a IepedyBaioTh
y mpocTopi 6iis Hei.

Puc. 31.1. Atmocdepa
NMOYNHAETbCA 6inA noBepxHi
3eMni N NpOCTAraeTbCA

B KOCMIYHUIM NPOCTip
npuénnsHo Ha 100 Km

2. Yu icHylOTb AOKa3Mn icCHyBaHHA aTMOC(hEepHOro TUCKy?

3a migpaxyHKamu, arMoc(epa 3eMJi Mae macy OJIU3bKO 5-10'8 kr.
Ilig mieto cunu TAXKIHHA BepxHi mapu arMocdepu THUCHYTH Ha il HUMK-
Hi Imapuw, TOMY IIOBITPSAHUI ITap HABKOJIO IMOBEPXHi 3eMJIi CTUCHYTHU
HauoiabIIe i, 3rigHo i3 3akoHOM IlacKaJisi, CTBOPIOE THCK HA IIOBEPXHIO
Bemui i Ha Bei Tina mobamsy mei. Ile i € aTMochepHuit TUCK ( Py, )
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Puc. 31.2. PignHa
niginmaeTbca

3@ NOpPLUHEM,

TOMY LUO Ha BifIbHY
NOBEPXHIO PigMHN
B MOCYAWHI TUCHe
atMocdepa

Puc. 31.3. Y 1638 p.

He BAanoca npuKpa-
cntn cagn OnopeHuii
$OHTaHaMW, OCKinbKu
BoAa He niginmanacsa
BuLle 3a 10,3 m
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3a80aKu ammocpeprHomy MucKy iCHYE BCMOK-
MYyBaHHsA — MIJHATTA PIAVHU 3a IOPIIHEM
(y Hacocax, mmpunax Toio) (puc. 31.2). Axmro
migiiMaTy MOpPIIeHb, TO aTMOC(EepPHUUA TUCK,
JifouM Ha BiJIbHY IOBEPXHIO PiAWHU B IIOCYAWHI,
HarHiTaTHMe PiAIWHY Bropy, y IOPOKHEUY Min
IIOPIITHEeM. 330BHiI Bce Ma€ TaKWU BUIJIAMN, Haue
pinwHa ImigiiMaeThcA 3a MOPIITHEM caMa II0 co0i.

IIporarom TpuBaJioro yacy HigHATTA PiAMHUI
3a TOpPIIHEM 3aJUINAJIOCh OTHUM i3 OKasiB
BiJoMOro MIPHHIIUIIY «IpHpoja OOiThbCA IIO-
pOKHeUi», aBTOPOM dAKOro OyB Apucmomeds.
IIpore B cepemuni XVII ct. mix wac cmnopy-
mKeHHs (oHTaHIB y DiaopeHIlii BiTKHyJIHCS
3 He3pOo3yMiamM — BUABUWJOCH, IO BOJA,
AKY BCMOKTYIOTh HACOCH, He IMifiAiMaeTbhCs
Bume 3a 10,3 M (puc. 31.3). Ianineo Ianineil
3aIPOIOHYBaB posibpaTucs B IILOMY CBOIM y4-
HamMm — FEeandacenicmi Toppiuenni (1608-1647)
i Binuenuo Bisiani (1622—-1703). Posp’sa3yooun
mio 1pobsaemy, E. Toppiuenni smepie noBiB
icHyBaHHA aTMOC(EPHOTO THUCKY.

OOCAXEHHA

[Ilo 3mamoOuMTBHCA: UYAIIKAa; IIJaCTHKOBA
IUIAIIKA; CKJIAHA 0OaHKa; apKyIIi ITYIIKOTO
namnepy.

Ilocin Kpaiile IIPOBOAUTH HaJl PAKOBUHOIO.
3aIoBHITh BOAOIO YAINIKY O KpaiB i moKJa-
IiTh 3BepPXy apKyIl. ¥YBeCh Yac IIPUTHUCKAIOUN
apKyIl JOJI0OHEI0, O0epe’KHO TIePEBEPHITH
Yamiky TaK, 00 IIamip ONWHWUBCA 3HUA3Y.
IIpubGepits pyky. Boma sanumurbes
B yariri!

IloscHiTEL omep:KaHMil Pe3yJIbTaT.
IloBTOpPiTHE HOCIiA 3 IHIIMM IIOCY-

IoM. 3’aCyiTe, UM 3aJIeIKUTh
pesyJbTaT Big po3Mipy mocy-
oy. fki paxTopu BOJINBAIOTH
Ha YCITIIITHICTh JeMOHCTPAIii?

\




§ 31. ATMOCchepHUiA TUCK i noro BuMiptoBaHHA. BapomeTpn

3. BumMiproeMo aTtmochepHUN TUCK
Ilnsgs B3py4yHOCTI IIPOBENEHHA [OCJiIiB

E. Toppiuenni samiHuB BoAy piAuMHOIO 3i PryTh \
. A
3HaUHO OiJIbIoI0 rycTuHoo. CKIAHY TPYOKY T
n
3aBIOBXKKU OJM3BKO MeTpa, 3amadgHy 3 Of- CK
armocepu

HOT'O KiHIIsI, BiH HAIIOBHUB JOBEPXY PTYTTIO. 760 MM
IIinbHO BaKPUBIIIU OTBIP, YUEHUI IePEBEPHYB {L {L
TPyOKYy, OIIYCTUB ii B YaImly 3 pTYTTIO Ta Bif- \
KPUB OTBip — UYacTWHA PiAWHU 3 TPYOKU BU-

JuJjacs B dalry. ¥ TPyOIli 3aJHIIIMBCS CTOBII

pTyTi mpubam3Ho 760 MM 3aBBHIIIKM, a HaJ

PTYTTIO yTBOpHUJaca moposkHeua (puc. 31.4). p,. 314 Mogenb mpy6ku

IlpoBiBmn uncieHHi gocainu, Toppidenti  Toppiyenni: sucora h
BCTaHOBHB: BHCOTa CTOBIIa PTYyT1, IO 3aJIU- cTOBNa pTyTi B pr6|-“
mIiaeTbead B TPyOIi, He BaJeKUTh aHI BiA  3aBXAW CTaHOBUTHL
JOBXKUHM TPYOKM, aHi Bif ii miamerpa. Bu-  6nusbko 760 mm
coTa TPOXU 3MIiHIOETHCS TiJIBKHU BiJl IIOTOAM.

YueHUlI TOACHUB, YMM BU3HAYAETHLCS CaMe TaKa BHMCOTA CTOBIIA
pryTi. PTyTh Y TpyOIIi Ta uairi He pyxaeThbcsd, i e O3HAUAE, IO MUCK
Ha nogepxHi pmymi 3 60Ky ammocgepu i zidpocmamuiHuil Muck
cmoena pmymi € odHako8umu. ToOTO THUCK CTOBIA PTYTi BUCOTOIO
760 MM mopiBHIOE aTMOC(EpPHOMY.

TcK, AKUI CTBOPIOE CTOBM PTYTi BUCOTOW 760 MM, Ha3MBalTb HOP-
ManbHMM aTMOCPEpPHUM TUCKOM:

=760 MM pT. CT.

paTM.H

Y npomMy BUOAAKY 34 00UHUUW AMMOCHEPHOZ0 MUCKY IIPUAHATO
OAWH MinimeTp pTyTHOro crosna (1 MM pT. CT.).
Ilogamo Hopmaavruill ammocghepruil muck y nackansax.
ligpocTaTmuHmMil TUCK OO0YUCIIOIOTH 3a (opmyJio0 p =pgh.
ppr =13600 kr/m3, g=9,8 H/kr, h=0,76 M, ToMYy:
H

= p,:gh =13600 2 .9,8 0,76 m ~101,3-10° = ~100 xTTa.
M

KT M

pa’l‘M.H

36epHimb yeazy: s TepeBelleHHs MiJIiMeTpiB PTYTHOrO CTOBIIA

. . H
(MM prt. ct.) B mackaJui (Ila) Ta maBmaku ciaig 6patu g =9,8 —.
KT

Y (isuri i TexHii TaK0K BUKOPUCTOBYIOTH 1n03ACUCMEMHY 00UHUYI0
ammocpeprozo mucky — ¢isnuny atmocdepy (1 arm):

1larm ~100 kxIla.
217
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/ 3acTepesKeHHs

VYueni XVII cr. He 3HaIM, 1110 IAPHA PTYTi € OTPYTOIO, TOMY YaCTO KOH-
TaKTyBaJIX 3 PTYTTIO 0e3 3aXUCTy. 3apa3 BUKOHYBaTH POOOTH 3 PTYTTIO
0e3 iHaUBiTyaapHOrO 3axmcTy 3a00poHeHo. IlomysnapHi pTyTHI TEpMO-
MeTPU IIOCTYIIOBO 3aMiHIOIOTEL Ha 2a1iHCMAHO08i, B AKUX 3aMiCTh OTPY-
HOI PTYTi BUKOPUCTOBYIOTH OE3II€UHMI CIJIaB TraJjiio, iHAil0 Ta OJIoBa.

41 3HAETE BW, WO...

Y XVII cT. MakcMManbHa Bucota ¢oHTaHiB cArana 10 M. 3HaHHA 3a-

KOHIB Qi31KWN Ta PO3BUTOK TEXHIKN [O3BONUIN iHXEHepaM 3HAUYHO

nepeBULLNTN CepefHbOBIUHE JOCATHEHHA.
Ha 3acTaBui go § 31 306pakeHnin HamBigomiwmm y cBiTi doHTaH MKe-[o
B KeHesi (LUsenuapin). Bucota ctoBna Boan B Hbomy cArae 147 m. OgHo-
YacHO B MOBITPiI NepebyBae NpPUOAM3HO 8 T BOAW, HACMUYEHOI MOBITPAM.
Came Ue Hafae CTpPyMeHIo MOYaTKOBO 6inoro Konbopy. A OT pi3Hi Konbopu
¢doHTaHy fae niaciyyBaHHA. Y XIX cT. ¢oHTaH perynioBaB piBeHb BOAU
ANA TiPOTEXHIYHUX CnopyA. 3roaoMm MOro nepeHecnn 6amxuye fo LeHTpa
MicTa Ta 3pobunu ofHielo 3 Bi3NTIBOK MKeHeBw.

4. HaBiwo 6yno ctBopeHO GapomeTp-
aHepoin?

Sxrmio BmockonasuTu TPyoOKy Toppiuesti
(muB. puc. 31.4), mpuegHaBIIN O Hel Bep-
TUKAJbHY MIKaJNy (IiHifiKy), TO OTpHMaEMO
HaUIIpOCTiImuii 6GapomeTp.

bapomeTp — npunad onsa eumipr8aHHS
ammocgpeprozo mucky.

Hia oOapomerpa Toppiuenni 3acHoOBaHa
Ha TOMY, IO CTOBII DPiAMHUW IPUIMNHAE IIi-
nifimarucsa (OIycKaTwcsA) B MOMEHT, KOJIU
rizpocTaTuUHU THUCK CTOBHA Ili€el pigmHuU
IIOYMHAE JOPiBHIOBATU aTMOC(EPHOMY THCKY.

Bapomerp Toppiuesaai € ToUHMM IpUJIa-
oM, aJjie BeJUKUH po3Mip, OTpyHHI mapu
PTYTi Ta cKJsAHaA TPyOKa pPOOJIATH MOro

=

HE3PYUYHHUM JJd IIOBCAKIEHHOTO BUKOPHU-
craHHa. ToMy chOrogHi uYacTillle 3acToco-

Puc. 31.5. BapomeTp-aHepoin: BYIOTH 6apomeTpu-aHepoign — npuaadu
a — 30BHiWHI BUrNAL; O 6UMIDIOBAHHA AMMOCHEPHO20 MUCKY,
6 — 6ynosa axi npayowms 0e3 pidunu (puc. 31.5).

218



§ 31. ATmMmocdepHUin TUCK i NOro BUMIptoBaHHA. bapomeTpu

Tl'osoBHa yacTmHa GapomeTpa-aHepoifja — JierKa # IIPysKHA IIOPOXK-
HA MeTaJjeBa Kopobouka I 3 rogpoBaHoi (peOpPHUCTOI0) MOBEPXHEIO.
IloBiTpst B KopoOoulli mepebyBae 3a 3HUKEHOro THUCKY. o cTiHKH
KOpoOOUKM NpHUKpiNJeHa cTpiaka 2, Hacaj:keHa Ha Bich 3. KiHensb
CTPiJIKM IIepecyBaeTbCA MO MIKaJi 4, po3dMiueHill y MijliMmeTpax pTyT-
HOT'O CTOBONUMKA ab0 B IMacKaJsax. Yci merasi 6apomerpa posMilmeni
B KOpITyCi, 3aKPUTOMY CIIEpeNy CKJIOM.

3miHa aTMoc(hepHOro THUCKY 3YMOBJIOE 3MiHY CHJIHN, KA CTHCKAaE
CTiHKM KOpoOouKu. BiamoBigHO 3MiHIOETHCA W BUI'MH IIUX CTiHOK,
10 CIIPUYUHSE PYyX CTPiIKH.

Bapomerpu-anepoigm 3pyuHiIllIi y BUKOPUCTAaHHi, HijK PTYTHI mpu-
Jagi: BOHU JIeTKi, KOMIIAKTHI Ta Oe3IleuHi.

A AK HACIPABAI?

Angpin, lOna Ta Bita obrosopiotoTb ManbyTHi npodecii. «A xo-

TiB OM CTaTM ninotom, — noyaB BikTop, — TOMy ROTPiI6HO

MaTK MiLHi 3HaHHA Ta AOOpYy CMOPTMBHY MiAroTOBKY, AKY 3Ail-

CHIOIOTb, 30Kpema, y 6apokamepi». «CTpuBan, — 3anepeunna
IOna, — Gapokamepa — Le nikyBanbHe 06nagHaHHA B NiKapHAX, A nna-
HYIO CTaTu NiKapKOK i TOYHO ue 3Hato». «CTon, — gonyyaetbca AHApIn, —
MabyTb, BU WOCb HannyTanu: 6apokamepa — Lie NOMiYHVK BOZONa3iB AnA
3aHypeHHA Ha BenuKi rmumbuHmy». A AK Hacnpasgi?

5. Sk 3aneXxuTtb atMmocepHUN TUCK Big noroau Ta BUCOTU?

Coocrepiraroun 3a ImoKaszaMu OapomeTpa, MOKHA AiBHATHCA IIPO
3MiHy moromu. 3asBmuail aTMoc(EpHHII THUCK IIepel] HeroAoio IMmajae,
a Iepes COHAYHOIO IIOTOJIOI0 3POCTAE.

IToxkasu 6apomMeTpa 3aJieKaTh TAKOXK
BiJi BMCOTH MiCIA CIIOCTEPeKeHHA HaJ
piBHeM w™MopdA: yYuMm Oiavuwia 8ucoma,
mum MEeHUWUM € amMmOCPepruil MuckK.
ITo6n3y moBepxHi 3eMJyi uepes KOXKHi
11 M BHMCOTM THCK MEHIIae IIPUOJIU3HO
Ha 1 MM pT. cT.

3aBOAKU TOMY IO aTMOC(epHUi
TUCK 3aJIEXKUTh Bil BucoTH, GapomMeTrp
MOJKHaA IporpaayioBaTu TaK, IIo0 3a
THCKOM IIOBITPS BU3HAYATU BUCOTY. Tak
Oy7n0 BuHalJeHO anbTumeTp — npuaad Puc. 31.6. AnbTmeTp Ha pyui
ons eumiprwsarnns eucomu (puc. 31.6). napawyTtncTa
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Yepes nputaraHHAa 3emni BepxHi wapwn ii
NoBITPAHOI 000MOHKN — ammocgpepu —
TUCHYTb Ha HWXHI.

HopmanbHuin atmochepHuni
TUCK: Pare = 1 aTM =

~ 100 000 [1a
AtTmochepHUin TUCK — TWUCK MOBITPA Ha

noBepxHto 3emni Ta Ha BCi Tina nobnusy Hei.

AtmochepHuii
TUCK Bona

~10 m PTYTb
760 mm

1. IIlo Taxe armocdepa ¥ dvomy BoHa icuye? 2. Homy icHye
armochepHuii Tmck? $Ki (paxTm cBimuaTh mpo ¥WOro icHyBaH-
HA? 3. Onuimites OyZoBY Ta NPHUHIMI Aii pTyTHOro OapoMeTpa.
4. Y AKUX OOTUHUIIAX BUMIPIOIOTH aTMochepHuil TucK? 5. Onuurite
KOHCTPYKIIil0 Ta NPUHIIUI Ail OapoMeTpa-aHepoiga. ki mepesaru
BiH mae? 6. Homy 3a HOIIOMOT0I0 0apOMETpPiB MOKHA IPOTHO3YBaTH
IIOTOAYy Ta BUMIipIOBAaTHU BUCOTY?

Id

. Yu gie ma pubok B akBapiymi armocdepHuii Tuck? Yomy?
YoMy BOAy MOKHA BTATYBaTH 4Yepes3 COJOMUHKY?

Yu mMokHaA po3paxyBaTu aTMochepHUHil THUCK 3a (OPMYJIOIO
=pgh, me p — rycTuHa NOBiTpPsA, a h — Bucora armochepu?
IlomaiiTe Tck 1 MM pPT. CT. V HmacKkalsax, a Tuck 93324 Ila —
y MijJliMeTpax PTYTHOI'O CTOBIIA.
5. Yomy 3i 36iJIBIIEeHHAM BHCOTH aTMOC(hEpPHIII THUCK 3MEHIIIYEThCA?
6. Ha sakiii BucoTi po3TaIIOBAaHUN OTJIANOBUI MaWJgaHUNK TeJie-
BisiliHOI BeKi, AKIIO aTMoc(hepHU TUCK Oijd migHIKMKA BexKi cra-
HOBUTH 760 MM pT. CT., a Ha BucOTi Mmaiiganunka — 740 MM pT. cT.?
7. IligroryliTe cTucIe IOBIAOMJIEHHS IIPO POJIb aTMOC(hEPHOTO TUCKY
B JKHUTTi JIoAew i TBapwH.

= WS

P

Kniouosi TepmiHun
Armochepruit Tuck + Armocdepa (ogmHHIA THUCKY) * Bapomerp
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§ 32. CMOJQIYYHEHI noCcyAUHU. MAHOMETPU

LLlopaHKy, NnpoKnaar4ncb, MM NOCMiLLAEMO BMUTUCS. A Y/ 3HAETE BU, YOMY
3 KpaHa ODKUTb BOAa, KO MU MOro BiAKPUBAEMO? A 4YOMY BUIMBAETLCSA
BOAA 3 HOCMKA YaWHUKA, fIKWO MOro Haxunutu? | Wo cninbHOro Mix
BOAONPOBOAOM i YaMHMKOM? BignoBiai Ha Ui Ta 6araTo iHWMKX 3anUTaHb

BU MaTUMe MiC1 BUBYEHHSs LbOro naparpada.

1. fIKi BnacTuMBOCTi MalOTbL Crony4YeHi NOCyaAnHU?

CnonyyeHi nocyavHN — Le NoCyauHW, 3'€QHaHi
Mi>K 06010 TaK, WO MiXK HAMWU MOXKe nepeTikaTu
piguHa.

Haiinmpocrimii cmoaydeHi mocygumuEm — IIe
oBi 3’emqHaHi TpPyOKuU. SKIMO B OgHY 3 TPYOOK
HaJUBaTHU BOAY, TO BOJa IIepeTiKaTuMe B iHIITY.
Komu pyx BoaM OpUOMHUTLCA, BOAa B 000X
TpyOKax (000X KOJiHAX CHOJyUYeHUX IIOCYIUH)
YCTaHOBUTHCA Ha OJHOMY piBHI (puc. 32.1, a).
Aximo HaxmuaaTu abo migifiMaTy ogHe 3 KOJiH,
TO BOJa IIEPEeTiKaTuMe OOTH, JOKHW PiBHI BOAU
B 000X KoJiHax He 3piBHAIOTHCA (puc. 32.1, 0).

OT:xke, MU BUABUJIU OCHOBHY BJAcCTUBICTb
CMoJNyYeHUX MOCYANH:

Y BIAKPUTUX CNOMlyYEHNX MOCYAMHAX BiflbHi
NOBEPXHi OAHOPIAHOI HEepPYXOMOI PiANHN BCTa-
HOBJIIOKOTbCA HA OQHOMY PIiBHI.

3eepruims ysaey! BinbHi TOBepxHiI pigMHU
BCTAHOBJIIOIOTHCSI HA OJHOMY PiBHI He JuIme
y IOBOX, aje i y OyIb-gKiii KiJabKocTi cmo-
JYyUYeHUX MOCyAMH — He3aJeXXHO BiJ TOro,
AKY (GopMy BOHM MalOTh i SK pO3TaIllOBaHi

B npocrtopi (puc. 32.2).

a 6

Puc. 32.1. Y Bigkputux
CnoayyeHux nocyanHax
ofHopigHa pignHa
BCTaHOBJIIOETLCA

Ha OfHOMY piBHi

Puc. 32.2. He3anexHo
Big dopmun BigKpUTMX
CNonyyeHnx nocyauH
piBEHb PigVHM B HUX

€ OAHaKoBUM
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A or gkIo B mpase i JIiBe KOJIiHA cIojyue-
HUX TOCYAUH HAJUTHU PiAWHU, AKI He 3Mimry-
IOTBCA Ta MAIOTh Pi3HI I'yCTMHM, HAIPUKJIALI

rac i Bomy, pe3yabTarT Oyne iHIIIM.

Posriiaremo puc. 32.3. Ha pisui CD Tuck
CTOBIUMKIB PiflMH y MOCYyIMHAX € OJHAKOBUM:

Pc =Pp>

TOOTO P ghy =pyghy = pihy =pyhs, abo:

h Py

hy  pq

Puc. 32.3. Y BigKkpnTunx
cnonyyeHux nocyamHax

piBeHb pigvHN MeHLWOol
rYCTMHW BCTAHOBMIOETb-
cA Ha 6inbLWin BMCOTI

(P1<p2, h1>hy)

Ile npyra BnacTMBiCTb CNONYYEHUX MNOCYAVH:

Y BigKpUTNX CNOMTyYEHUX NOCYANHAX CTOBMNYMK HEPYXOMOI PiANHN MeHLOT
FYCTVHU BULLMIA, HiXK CTOBMYMK HEPYXOMOI PiAUHM BGinbluoi ryCTUHW.

CroosryueHi IOCYIWHN IINPOKO 3aCTOCOBYIOTH y HOOYTi, MeZWUIMHI,
TexHimi Tomio. IIlar031, BOAOrOHU, apTe3iaHCBLKI KOJOAA3i, JIiHKHU,
KpaIleJIbHUIII — yce Ie IPUKJIAAU CIHOJYUYeHUX MOCYIMH.

Jlitika Boporin

-l

Puc. 32.4. 3acTocyBaHHA CnofyyYeHUX NOCyauH

41 3HAETE BW, WO...

Bopgsauii
3aTBOD

y noOyTi

PosrnaHbre
puc. 324

i NOACHITb
npuHUMN git
NPUCTPOIB.

-

Ha 3acTtaBui o § 32 nopaHo Hambinbluy rigpoenekTpocTaHLito

y CBiTi, AKa po3TawoBaHa B Kutal Ta mae Ha3By «Ipuv yLenuHn».

[na 3abe3neyeHHs cygHonnascTBa Oyno CTBOPEHO Kackag, wiio3ie
(Ha 3actaBui npaBopyy). MNpoxig KopabniB yepe3 Kackag WO3iB — Le
[OCUTb TpuBanui npouec. LLo6 noro npuckopuTy, iHXXeHepy BNpoBagu-
NN yHiKanbHUM nidT, WO MoXKe nepemiwatn Kopabenb pa3om i3 BOAOIo,
B AKil BiH nnaBag, ycboro 3a 40 xB. Kopabenb 3axoauTb y NidT i BUXOAUTD
i3 HbOro 3aBAAKN OCHOBHIV BNACTUBOCTI CNOMlyYeHUX NOCYAMH.
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§ 32. CnonyyeHi nocyanHn. MaHomeTpu

2. SIK BUTOTOBUTM BiAKPUTUN PiAUHHUIA MaHOMeTp?

Ha mpase xouizo U-moxmibHOI TPYOKHU, V AKY
HaJUTO piAWHY, HAAIHEMO TyMOBY TDPYIIy
¥ 3jaerka ii crucuemo. CTOBIIUMK PiAMHMN B mIpa-
BOMY KOJIiHi TPyOKH OIIYyCTHUTBLCS, a B JIIBOMY
migHiMeTbeca (puc. 32.5).

BusmauumMo THUCK NOBITpPA p, y TPYIIi.
Ha piBHi AB TuCK OmHaKoBUU (py4=pg).
Y Touni B — e TUCK IOBiTps p, B Ipylii,
y Touni A — aTMocepHHIl THUCK p,., ILJIIOC
rigpocraTuuyHMii THUCK CTOBOUYMKA pPiAUHUN
BucoTow h. OTike, OJepPIKYyEMO:

Dy = Dary + P8R

Toxx 3a gomomoroio U-nodi6Hoi mpyoku,
3aII0BHEHOl PiWHOIO BiAOMOI I'yCTUHU P, 1 Ji-

Puc. 32.5. Pi3Hnusa
TUCKY MOBITPA Pn

N atmochepHoro Tuc-
KY Parm KOMMEHCYETbCA
TUCKOM CTOBMYMKa
pianHn BrcoTolo h

HillKUu MOXXHa BU3HAYUTU, HA CKIAbKU MUCK
2a3y 6 epyuii 6i0pisnaembvbesa 6i0 ammocpepHo-
20. IlomibHuit mpuiaj Mae Ha3BY Gi0Kpumuil
pidunnuilt manomemp (puc. 32.6).

MaHomeTp — ue npunag O4asa BUMIPIOBaHHA TUCKY PigvH i rasis.

Hanpurian, mpunycTumo, 1o Ha puc. 32.6, 6 MaHOMETD 3aIIOBHEHUH
Bomoro. PisHuna piBHiIB Boau B KoJuaiHax craHoBuTh 10 cm (2 =0,1 ™).
Omxe, TUCK ra3y B KoJIOi MeHIIHE Bij arMmoc@eproro tucky Ha 980 Ila:

P&l =1000 K—;-Q,S E-0,1 M =980 I1a.
M KT
paTMQ &paTM Parw & IL1aur

— Puc. 32.6. U-nogi6bHa
% Mixana Tpy6Ka, Aka Hamo.-
51 | U-monibua HeHa pianHoI i Mae
% TpyOKa WwKany, — siokpumud
= Kounba piOUHHUU MaHomemp:
B a — 6ynos.a;
ol 4 Iiadap- 6 — BUMIPIOBaHHS

GoBana TUCKY rasy B Konbi

pinmHa

e
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Poszgin 3. B3AEMOAIA TIN. CUIN B MPUPOJI. YactuHa 4

AOCNIAXEHHA

IITo 3HamOOUTHCA: MOPOXKHSA IIJIACTUKOBA IIJIAIIKA;
Irpo3opa TpyOKa; Boja; JiHiIMKA; MJIACTUJIiH.

PoariisabTe pUCYHOK i CKOHCTPYIONWTE MaHOMETD,
AKWN BUMipIOBAaTHME Pi3HUI[I0 THUCKIB B aTMocdepi
Ta B IIJIAIIIL.

1. 3’sacyiiTe 3MiHYy THCKY MHOBITPpS B IIJIAIIII BHAa-
CHiIOK 3MiHU i1 00’€My; TeMIlepaTypH.

2. 3anumiiTh 3MiHM DPiBHA BOAU IIPOTATOM THXKHS.
IIpocre:xTe B3a€MO3B’A30K 3MiHM PiBHA BOAM 3 IIOT'0/00.

3. Ik MAHOMETPU BUKOPUCTOBYIOTb Y TEeXHiLLi?

PiguaHuii MaHoMeTp He 3aBXKIW 3PYUYHUNA y BUKOPHCTAHHi: HE00-
XiTHO roTyBaTu HOro 0 BUMipIOBaHb (HAJUBATH PiAMHY A0 IOTPiIOGHOTO
piBHs), 3ailicHIoBaTu obOuunciieHHA. ToMy B TeXHilli BUKOPHUCTOBYIOTH
memaanegi degpopmauiiini manomempu (puc. 32.7).

OcHOBHUII eJeMeHT MeTaJjeBoro aedopMaIlliiHOrO MaHOMETpa —
rHy4YKa Oyromonioma TpyOka I, omuH KiHelb AKoi (A) € 3amasHUM.
Iamumit kKimens TpyOKmM (B) cmoayuyaroTh i3 pe3epByapoM, e HOTPiOHO
BUMIDATU TUCK.

SIKmo Twmck rasy BcepeawHi TPYOKWM OijbImmiti 3a aTMoc(epHUIA,
TO THyYKa TPYyOKa PpO3NPAMIIAETHCA, a ii PyX IIepelfacThbCA Uepes
MeXaHi3M 2 [0 CTPiJIK; 3, II0 PYXaeThCA B3MOBXK IIKaAJAW 4 IpUJIaLy.
ITicns 3MeHINIEHHA TUCKY rasy 0 aTMOoc(epHOro TPyOKa IIOBEPTAETHCS
B mouaTKoBe (HemeopMOBAaHE) IIOJIOKEHHS, a CTPiJIKA 3yNMHAETHCA Ha
nosuaulli 0. Illkasma mMerayeBoro gaeopMalliiiHOro MaHOMETpa Iporpa-
nyioBaHa B aTmocdepax abo B ImacKaldX.

3eepnimb yeaey! MeraneBuit nedpopmariiianii MaHOMETD, AK i piguH-
HUM, IIOKa3ye, HA CKiJbKlU BUMIPIOBAHWI TUCK OiJIbIINN ab0 MEHIINH,
HixK aTMochepHUA.

Puc. 32.7. MetaneBun pge-
dopMaLinHMA  MaHOMeTp:
a — 3aranbHUN BUrNA[;
6 — 6ypoBa: TPyoKy T 3a
JOMOMOrolo  nepefasalib-
HOro mexaHi3my 2 3'’€eqHaHO
3i cTpinkoo 3. Tuck BU3Ha-
yaloTb 3a LWKasnow 4




§ 32. CnonyyeHi nocyanHn. MaHomeTpu

4. YyumMoca po3B’sisyBaTtu 3apadvi Boma Tac

B 3apava. ¥V mpaBe KoJaimo BigxpuToi U-mo-
ni0HOI TPYyOKM, AKAa MiCTHJa BOAY, HAJUJIHN IIIap
racy Bucoroo 12,5 cm (guB. pucyHOK). BusHaute
pisHuUII0 2 PiBHIB BOAM ¥ racy B IIpaBOMY Ta
adiBomy kKoJiHax U-mopmiomoi Tpyokm. I'ac i Boma
He 3MimyooTbca M.

Ananis @isuunoil npobaemu. [Insa onepsxaHHa BiANOBiAL ciin 3HAWTH
BHCOTY CTOBIUMKA BOAH (hyo,,). CKOpuCTaEMoca TuM, IIo Ha piBHiI AB
THUCKHU € ofHaKoBuUMH. THCK Ha IILOMY PiBHi CKJamacTbcsa 3 aTMocdep-
HOT'O THCKY Ta TiZPOCTATUYHOT'O THCKY BiAHOBiZHOI pigmHM!.

Iliss BUBHAUEHHS TiPOCTATUYHMWX TUCKIB pifiH HEOOXiZHO 3HATH
TYCTUHU DPiAuH, AKi mictaHeMo 3 mabauyi zycmuH. 3ajady poO3B’A3Y-
BatuMeMo B oxuHHIAX CI.

p
Hano:

h =12,5cm=

racy

=0,125m
=1000 %

M

p BOIU

P racy

Kr
=800 -
M

3Srnaiimu:
h —?

Iowyx mamemamuyHoi modesi, pO368'A3aHHS.
3HaigeMo THUCK y Toukax A i B:

Pa= paTM +pBO/:[I/IghBO/II/I; P = paTM + pr‘acyghracy‘
pA = pB’ TOMY: pBo,athBo,aH = pracyghracy =

_ pracy g hracy P racyh racy

= h = = .
pos p Bozmg pBOﬂI/I
}% 2 800-0,125
[hBOIlI/I:' = —MKF = M; hBO,Z[I/I = —100’0 = 0,1 (M).
o

Omxe, pisHUIlA PiBHIB BOAM ¥ racy B IIpaBOMY i JiiBoMy KOJiHaX
TpyoKu: h=12,5cm—-10cm = 2,5 cm.
Bionosiov: h=2,5 cm.

A AK HACMPABAI?

Yci okeaHu n Mmamxe BCi MopA 3emni 3'€gHaHi Mix coboto. Tox
NPUPOAHO PO3rNAQaTY OKeaHW AK riraHTCbKi CronyYeHi nocyanHu
Ta AiNTN BUCHOBKY, WO piBeHb BOAW BCOAM OfAHaKoBUW. Ane o
pobuTtn 3 ABMwemM nNpunnamveiB i BignMBiB? Tak, B Opeci piBeHb
MOPSA 3aBXAW OfHaKoBUI. A ocb Yy bGenbriicbkomy Micteuky OcTeHpe Ha
6epe3i liBHIYHOro MopA BoAda B NEBHi rOAMHU BiACTYNAa€E Ha COTHI MeTpiB.
MoxnuBo, B YKkpaiHi Ta benbrii itoTb pi3Hi 3akoHM ¢isnkn? A Ak Hacnpasgai?
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Po3zpgin 3. B3AEMOAIA TI1. CUJTN B MPUPOLI. YacTtuHa 4

IABUBAEMO MIACYMKU

CrionyueHi nocyanHn — ue NoCyAnHN, Paru Prasy

3'eqHaHi Mi>XX COOOI0 TaK, WO MiXK HMMU 3a maHoMmeT-

MOXe nepeTikaty piguHa. pom (piguH-

HUM, meTarne-
Y BigKpuTnX BMIM) MOXKHa
CnonyyeHmnx h BU3HAYNTH,
nocyamHax ¢ Ha CKiNbKK
BifIbHi NOBeEpPXHi TUCK Y rasi
opgHopigHoTl Ginbwnn abo
HepyxoMoi pignHn MEHLUMWN, HiX
BCTaHOBﬂIOIOTbCF.I AKWO py < Pa h _P2 aTNv|oc¢ep-
KHa OAHOMY pIiBHi 10 By > hy hy Py HUI TUCK

KOHTPOJIbH! 3ATNMUTAHHA

1. Hasegmite mpurmagu cmoaydueHux mnocyauH. 2. CdopmystoiTe
BJIACTHBOCTi cmosyuenux mocynuH. 3. IIlo Take manomerp? 4. Sk
mmpaifoe BigKpuTuil pigmHHUN MaHOMeTp? 5. OmnwumriTe OymoBYy Ta
OpuHINO il MeTajseBoro geopMaIliifHOro MaHOMeTpa.

BITPABA Ne° 32

1. JIiBe kosiHO MaHOMeTpa BigkpuTe B armochepy (puc. 1). Axwuit
TUCK OiibImuii — arMocdepHuit uu B 6asoni? Ha ckinbKwm?

2.V neakux xpamax CrapomaBuboi ['perii Oysa Tak 3BaHa «HEBUYEPII-
Ha yama» (puc. 2). IloacHiTE 3a pUCYHKOM, K IIPAIIOBAJIO Ie «IHBO».
3. fIxkum e Tuck rasy B koubi B (puc. 3), AKIO THCK rasy B Kojbi A
mopiBaioe 100 rlla?

20
CcCM 10
10 0

OE 10
10 20
Boga Boza
Puc. 1 Puc. 2 Puc. 3

\_

4 . .
Kniouosi TePpMIHN

Coonyueni mocyamau + ManHOMETp
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§ 33. TIAPABNIYHI TATTHEBMATU4YHI NPUCTPOI

HaneBHO, BM 6a4yunn HeBenn4Ky piyKy, Ha sIKin nodbyaoBaHa rpednsa Ta
CTBOPEHO BOAOCXOBMLLe. PiBeHb Bogu p[o Ta nicna rpebni Moxe
BiAPI3HATMCA HA KiNbKa MeTpiB, a OT HAa BENMUKIN piyli ua pisHUMUA MO-
e cAaratu M coteHb MeTpiB. fIK TOai 3abe3ne4ynTn CyAHOMIABCTBO?
3anponoHyBaTM Kopabnam «crpubatn» 3 rpeoéni?

MATAHHA 0119 OBrOBOPEHHA. Ha puc. 33.1 cxemaTMyHO 306paxkeHo rigpo-
TeXHiYHy crnopyay. Bucnositb npunyweHHs Wofgo ii NpyM3HaYeHHA Ta NpuHUMny

pob6oTn.

1. fIk Kkopabni ponatoTb rpeéni?

A BupinieHHA mpoOJeMu BUHANIILIN ULLIO3.

CypHonnaBHMI W3 — rigpoTexHiyHa cnopyaa Ana 3abesneyeHHa nepe-
XoAy CyAHa Ha nnasy 3 OfHi€l BOAOVMM B iHLWY 3 PI3HMMW PIBHAMU BOAMW.

Haiinpocrimuii cygHOIIaB-
HUM IIJI03 — I <«KOPHUIOp
0e3 creii», M0 3’¢gHYE OOMABI
CTOPOHM TI'pedsi Ta obJamHaHUKA
BopoTraMu. Po3mipu «Kopumgopy»
IOOCUTH BeJUKi, IO [JO3BOJIAE
cyaHaM YBiMTH BCepeauHYy.

dAx mpairoe mLI03? 3a CBOEIO
CYyTTIO IIJIIO3 — IIe CcHucTeMa
CIIOJIyUYeHUX IocyauH. Poaris-
HEMO npouec nionamms Kopabns

y eodocxosuuse (puc. 33.1).

HuHi
BOpOTa

BepxHi
BOpOTa

- -«

Puc. 33.1. CxemaTuyHe 306paKeHHS
LIo3y



Poszgin 3. B3AEMOAIA TIN. CUIN B MPUPOJI. YactuHa 4

CmouaTKy CyQHO HOBiJIbHO IMiJXOAWTHL A0 3aUMHEHUX HUKHIX BOPIT
miao3y. SIKINo piBeHb BOAM B IMJIIO3i OMHAKOBUI i3 piBHeM Boau Oijsa
KopabJis B piuni (4x moxasamo Ha puc. 33.1), HMKHI BOpoTa BiguMHS-
IOThCS, CYJHO BXOAUTH Y IIJIIO3 i HUKHI BopoTa 3aumHAOTLCA. Ilicaa
IILOTO TIOPAJ i3 BepXHIMM BOpOTaMM BiJKPUBAEThCA OTBIp i Boma
IIOCTYMIOBO 3aIloBHIOE ITLII03. Koy piBeHb BOAM B IILIIO3i BUPiBHIO-
€ThbCA 3 PiBHEM BOJM Yy BOJOCXOBUIIi, BEPXHi BOpOTa BiAUMHAIOTHCA
i Kopabesb IMOBiJIBHO BUXOAUTH 3i murio3y. il mgas cmycky kopabss
BUKOHYIOTBCA y 3BOPOTHOMY MOPAAKY (Y TakKoMy pasi BigumHATH-
MeTbCA OTBip Oijid HMIKHIX BOpIT).

41 3HAETE BU, WO...

Ha 3actaBui o § 33 306paxeHo Kopabenb, wo npamye [TaHam-
CbKUM KaHasnom. Llen kaHan — ofHa 3 HanbinbLUMX rigpOTeXHIYHMX
cnopyg y ¢BiTi. [IoBXMHY KaHany CKOpOYeHO 3aBAAKWN BOJOVMAM,
30KpemMa BenmKoMmy o3epy laTyH. PiseHb Boau B 03epi Maiike Ha
26 M B/WMKM 3a piBeHb Boan y CBITOBOMY OKeaHi, WO BMMarano CTBO-
peHHA Wno3iB AK 3 60Ky Tuxoro, Tak i 3 60Ky ATNAHTUYHOrO OKeaHiB.
Po3mipu wnio3iB BenuyesHi, NpoTte cyAHa 3aBAoBXKuM noHag 300 m He
MOXYTb MponTn 4Yepes [laHaMCbKM KaHan. Lle cnpuvymMHWnoO BCTaHOB-
NEeHHA CTaHJapTy CBITOBOro CYAHOMMABCTBA, BiAOMOro fAK «laHamako».

2. fIK nigHATU aBTOMOGINL OAHIED PYyKOIO?

Y BUTOTOBJIEHHI AeTajyeil 1A MexaHi3sMiB, y mpoliecaX BUPOOHUIITBA
oJii, mpecyBaHHA (paHEpU TOIIO 3aCTOCOBYIOTH TifpaBJIiUHUM IIpec.

FippaBniyHnM npec — uUe HaMNPOCTIlWa rigpasniyHa MawnHa, NpU3Ha-
4yeHa ANA CTBOPEHHA BENMKUX CUS TUCKY.

ligpaBimiuHWiT mpec CKJIAZAaEThCSA 3 ABOX CIOJYUYEHUX MiK co00i0
IMUJIIHAPIB pisHOrO miamerpa, AKi 3amoBHeHi pobOouoio pigmHOIO (Ua-
crime mactuioMm) i 3aKpuTi pyxomumu mnopimHamu (puc. 33.2, a).

Armo [0 DNOpPIIHA MeHIIONo NHWJIIHApPa IPUKJIAcTH cuiry F
(puc. 33.2, 6), TO IIA cuja CTBOPUTH Ha IIOBEPXHIO PiAWHU II€BHUI
IOOATKOBUI THUCK p:

F,
p=-—L, ne S; — ILJIOIIa MEHIIIOr'0 IOPIITHA.
1
3rigHo i3 3axonoM IlackaJjia meit TogaTKOBUI THCK IepegaBaTUMEeThCA

B yCi TOUKM PiguHU, AKA 3aIlIOBHIOE cIOJyueHi murinapu. OTike, pignHa
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§ 33. ligpasniyHi Ta NHEBMATUYHI NpUCTPOT

Puc. 33.2. TigpaBniyHuii npec: a — 3arafbHUN BUrNag; 6 — npuHYUMn gii.
rigpaBniyHMIA Npec Aa€e 3MOry oaeprkaTv BUrpaLl y cufi: 0ilo4u Ha Manuin NopLIeHb
i3 nnoweto S; meHworo cunor Fq, MoXHa cmuckamu (npecysaTn) Tino, po3TalloBaHe
HaZ nopLHeMm i3 nnoweio Sy, binsbworo cunoo Fy

IIOYHe THUCHYTHU Ha MOPIIeHb OiJIBIIOro INUIIHApa 3 MEeBHOI CUJIOK Fj:
F, =pS,, ne S,— mjoia OiJBIIOro MOPHIHA; p — AOAATKOBUH THCK.

. F, F, S E, S
Ockinpxu p=—L, 1o maemo: F,=—1.S,=F, -=%, a6o —2=—2%,
S Sy S B S5

Cuna F,, Aka gie 3 OOKy pigvHMW Ha BENVKUIN NOpLieHb, € 6inblioto
3a auny Fq, AKa pi€ Ha Manuin noplieHb, Y CTiNbKW pasiB, Y CKiNbKu

nnowa S, BenvMkoro nopuwHa 6inbwa 3a naowy S; mManoro: P
1 1

TligpaBiaiuHuii mpec I03BOJIAE OAEpyKaTU 3HAUYHUN 6uzpaul Yy CuJii:
yum Oislblle PISHUMUMYMbCA MIH CO00K NJAOW, NOPpulHie, mum OiJb-
wuil euzpaw Yy cuai mamumemo. 3a TaKUM NPUHIIMIIOM IIPAIIOIOTh
¥ iHIOi rigpaBJ/iyHiI IPUCTPOI: TiApaBJIiYHUN MiANOMHUK, TiApaBJiuHe
rajbMoO, AKe T03BOJISE 3YNUHUTH ABTOMOOiIb, MPUKJIABIINA HE3HAUHY
CUJy THUCKY HOTH, TOIIO.

/ Harnitanpanui == Ilopirens
MOPIIIeHb OigiioMHUKA
R = TN
FgpaBniyHMn NiGNOMHUK [O3BONIAE, K ramamm
NPUKMaBLIN HEBENWKY cuny, nigHA- -
™M Baxkuii aBToMobinb. Cnpobyin-
Te po3ibpaTnca 3a PUCYHKOM, fK S; S,
Npautoe rigpaBniyHNA  NiGNOMHUK. Kpan
MomipkyiTe, AKa PYHKUIA KnanaHis.. J/ ) FT——||
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Poszgin 3. B3AEMOAIA TIN. CUIN B MPUPOJI. YactuHa 4

A AK HACMPABAI?

MpupoaHi anmasn yTBOPIOKOTLCA Ha MMUOWHI COTEHb KinomeTpis

nig BNAVBOM TUCKY B MiSIbWOHW Kinonackanis i 3a TemnepaTypu

Buwe 1000 °C. YueHnm BAanoca BigTBOPUTM NPUPOZHUIA npoLec

YTBOPEHHA anmasisB 3a JONOMOrol BMKOPUCTAHHA cynepnpecis
y MOEAHAHHI 3 HarpiBaHHAM O BUCOKMX TemnepaTyp. BUpobHMLTBO WTyu-
HUX anmasiB 3apa3 peanisyeTbCA Ha NPOMUCIIOBOMY piBHi. Kpim TOro,
HIOUTO iCHYe TexHonoria, AKka AO3BOSIAE OTPUMYBATK AKICHI anmasn 3a
HU3bKOro TUCKY. AK BN AyMaETe, um € Lie npaspaoto?

3. fIki rippaBnivyHi Ta NHeBMaTU4YHI NPUCTPOI BU 3HaETE?

15 KepyBaHHA NEPIIUMU JiTaKaMU BUCTA-
YaJIo JIUIIEe M’SI30BOI CHJIM ITiJIoTa. Y CyYacHHUX
JiTaKkax HaBiTh Ka3KOBOMY BEJIETHIO He BUCTA-
g0 60 JOBKUHM PYK Ta CUJIM M’A3iB, 1100 3y-
\ MMAHUTH JiTaK IIic/sa ITpU3eMJeHHs, BUIYCTUTU
w\" abo cxosaru 1maci. CydacHuii mijnoT poOUTH

\% e JOTHUKOM IAaJbIl 3aBIAKU 2i0pa8aivHUM
npucmpoam (puc. 33.3). Bes momomoru Takmx
IIPUCTPOIB He MOKe IIpaloBaTu ¥ OyAb-sdKa
JOPOYKHA TexXHlKa, 30KpeMa eKCKaBaTOpH, ca-

Puc. 33.3. TigpasniyHi
NPUCTPOI AoMomaratTb
«PO3KPUTU» Kpuna

Cy4acHoro nitaka MOCKUJIU, OyIbI03epH.

Ta CNPUAIOTD LUBMALIOMY Abm HOJIYM’ﬂ He 3racJjio, JIIoOOAnHa BIANXAac€

ranbMyBaHHIO Mg yac IOBITPA Ta AMyXae Ha BYTiJIsg. Y TaKUH CIIO-

nocagku ci0 JereHi BHUKOHYIOTHL (PYHKIIiI0, IIOAIOHY IO
poboTu nHesmamuyHOozo TMPUCTPOIO (Bim rpei.
pneumaticos — TOBITPAHUMN, TUXaJbHUI).

Aeposonabuuii 6ajsoHuuMK i3 Qapboo abdo
mo3atop y (pJIaKoHI 3 aHTHUCENTHUKOM CJIIYTYy-
IOTh OPUKJIATaAMU NHEGMAMULHUX NPUCMPOLE.
Y 1IpoMuMCII0BOCTI BUKOPHCTOBYIOTH (DapOomyJIb-
TH, IO Oig’eqHAHL m0 JiHil, AKa momae IOBITPA
i BUCOKMM THCKOM 10 OyJbTiB (puc. 33.4).

OOCHIMEHHS

SHaAULITh Y AOMANIIHLOMY TOCHOZAPCTBi

Puc. 33.4. MNpomncnose BaIol POAWHU IIMOHAWMEHINe 5 pPisHUX
dapOyBaHHA CTanesnx rigpaBaivHEMX i ITHEeBMAaTHUYHUX IIPHCTPOIB.

KOHCTPyKLIN 3a AoNo- ITosicHiTH, IK BOHM IIPAI[IOIOThH.
moroto dapbonynbra
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§ 33. ligpasniyHi Ta NHEBMATUYHI NpUCTPOT

niasUBAEMO ria

[ia rinpasniyHoi MawmHy 6a3yeTb- lppaeniuHnin npec — ue rigpasniu-
CA Ha BNacTUBOCTI piavH Nepeaasa- Ha MaluVHa, AKY BUKOPUCTOBYIOTb ANA
T TUCK OJHAKOBO B YCiX HanpAmMKax. CTBOPEHHA BENUKNX CUN TUCKY.

MpuHUMN gii wio3iB 3aCHOBaHWU Ha Bna-
CTMBOCTI PigVHN B CMOMYYeHNX NOCyau-
Hax YCTaHOBIIOBATACA Ha OQHOMY PiBHi.

“~ ——

KOHTPOJIbHI SANTUTAHHA

1. lloBeniTh, 1110 BJACTUBICTb PiWH 1 ras3iB mepemaBaTU THUCK B yCixX
HaIpAMKax Mae HeabudKe 3HAUeHHS B Hamomy KuTTi. 2. [Ilo Take
rizpaBiiuamii mpec i me ioro sacTocoByioThb? 3. IlJig woro mpusHa-
YeHUI i AK IIpaIioe IILII03?7

BIMPABA N2 33

1. VaBirh, 1[0 BU oOIepaTrop IILJIIO3Y. 4
CkiamiTh cucTeMy KOMAaHI IJA Iepe- 2 1
BeJIeHHA CydHA uepe3 KaMepu IILII03Y.

Ho3BoJIg€TbCSA BUKOPUCTOBYBATHU KO-

MaHAU: BifumHUTH (3AUYMHUTH) BOPOTa

(1, 2, 3, 4); cuyctutu Bomy 3 Kamepu (I, II, III); samycTut; BOmy
B kamepy (I, II, III); mepeiiTu B xamepy (I, II, III).

2. Ilnoma maJjoro mOpHIHA TiAPAaBJIiYHOI MAIIWHN CTAHOBUTH 15 cm2,
a BeJqukoro — 3 am2. BusHauTe MaKCHMAJIbHY MAcy BAHTAKY, AKUH
MOJKHA IiJHATH, NPUKJABOIA 10 MaJoro moprmaHa cuay 200 H.
3. Ilixg giero cunu 300 H manuii mopieHs TifpaBJivHOI MaIIUMHU
OITyCTHBCS Ha 4 cM, a BeJIMKWH IOPIIEeHb IIigHABCA Ha 1 cMm. Bu-
3HAUTE CUJIYy, KA [OifJa Ha BEeJIUKUU IOPIIEeHb.

4. JlisHaiiTecd, AK NMPAIIOIOTh JedAKi rifpaBiiuHi mpucTpoi (rizpasiiy-
Ha cucTeMa raJbMyBaHHSA aBTOMOOLJs, TiApaBJIiuHi HOMKHUIIL TOIIO).

e
KniouoBi TepmiHn
TI'inpaBaiuni npuctpoi * IImeBmaruuni nmpuctpoi ¢ Ilaros
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MnMAGUBAEMO NIACYMKHU
PO34INY 3
YacTtuHa & «TUCK TBepauUX Tin, piauH i rasie»

1. Bu gmisHaanca npo (PisMUHY BEJIUUYUHY — MIUCK.

PISUYHA BEJIMYMHA — TUCK
o)

I OnuHuIA Cnoocobu .
xXapak- Dopmyaa s CI N — OcobauBocTi
Tepusye P
Pesynb- i ITa - 3a cHmJIOI0 Ta Tigpocra-

TaT mii p —E (mackaJn) ILJIOIIEIO. TUYHUN TUCK
cuu F — cuna, mo gie |, o H |- Manomerp (tuck | BUSHA4AI0TE
MePHeHINKYIAPHO M2 rasis i pizun). |82 dopmyJoo:
710 TOBepXHi; - Bapomerp (atmo-| Paru=pgh
S — moma cepHUl TUCK)
TIOBEPXHi

2. Bu pismanuca npo 3axkon Ilackaas, noBeau HaABHICTH ammocgep-
H020 MUCKY.

THUCK PIOIWH I I'A3IB

Y 17
3aKkoH lMNackana — 3acTocyBaHHA ATmocdhepHuin
TUCK
Tuck, cTBOploBaHMi CnonyyeHi nocyanHu
Ha HepyxoMy piav- [~ L =2 —>|bapomeTp Toppivenni
Hy, NepepaEeTbcA hy Py
pignMHOI OfHAKOBO
B YCiX HanpAmKax lippaBRiyHi MaLwnHM —>| bapometp-aHepoig
—> By _ Sy
F S —> AnbTumeTp

3. Bu BcTaHOBUJIM 3aJIEXKHICTh THUCKY p (TBEpAMX TiJI; piAguH; rasis)
Bif iHImMmMX (ismuHMX BeqmumH: cujau F, miomii omopu S, BucoTu h.

Aximo F T, TO p T
Axmo S 7T, TO p l

Tuck TBEpAUX TiJ

ArMmochepHUl THCK Axmo b T, T0 pary ¥

TigpocTaTuyHUHE THCK SIxkmo h T, 1o prgp, T
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3ABOAHHS ANns1 CAMONEPEBIPKMA
Ao Po3ainy 3
YacTtuHa 4 «TUCK TBepauUX Tin, piauH i rasie» 106678

rnk.com.ua/

YV 3ae0annsax 1-5 eubepimv 00HY npasuavbHy 6i0n08iodb.

1.

(1 6an) Onsa BuMmiproBaHHA aTMOC(EPHOTO THUCKY BUKOPUCTOBYIOTH:
a) apeomeTp; 0) AMHaAMOMETpP; B) OapomMeTp; T) MaHOMETD.

(1 6axn) Tuck piguHU B NOCYAUHI:

a) OMHAKOBUI y BCiX TOUKAaX;

0) spocrae 3i 30iJbIIIEHHAM TJINOWHU;

B) 3MEHIIYEThCA 3i 30iIbIIeHHAM TJINOMHMN;
I) 3pocTae 3i 3MEHIIeHHAM T'yCTUHUW PiAWHMU.

(2 6anu) 3a HOMOMOTOI0 PYYHOI MOMNOM XJIOMYMK HaKayaB IMUHU
Besocutiefa. Tuck moBiTpsA B mimHaX 30iJbIIMBCA BHACJIIIOK:

a) 30iJbIITeHHA 00’eMYy IITUH;

0) 30i/bIlIEHHA MacU IOBITPA B IIMHAX;

B) 3MEHIIIeHHS T'YCTUHU IIOBITPA B IIIMHAX;

r') 3MEHIIIeHHS IMIBUIKOCTI PyXy MOJIEKYJ MOBITPA BCepenwHi ITUH.

(2 6anu) 3amiHa KOJIic HA T'YCEHUIL AO3BOJISE€ 3HAUHO ITiABUIIUTHU
mpoximHicTh TpakTopa. Ile BimOyBaeThbcA BHACJIIZIOK:

a) 30iJbIITeHHS IIOTYKHOCT1 IBUTYHA;

0) 30iJIBIIIEHHS MacH TPaKTopa;

B) 3MEHIIIEHHsS THCKY TpaKTopa Ha I'DYHT;

r) 30iJBbIIIEHHS IITBUJIKOCTI PyXy TpakKTopa.

(2 6anu) Ha ropusoHTaJbHIiN IIOBEPXHi CTOJa pO3TaIllOBaHI TpuU
CYILiJIbHI KYyOMKHN OJHAKOBOTO PO3Mipy: MimHUiI, ajJioMiHieBui
i vaByuHuit. AKuii KyOMK CTBOPIOE HA CTiJT HANOIIBIINI TUCK?
a) MigHUI;

0) ayroMiHieBUiA;

B) YaBYHHUI;

I) THCK yCiX KYyOMKiB € OJHAKOBUM.

(3 6anu) SIKU THUCK CTBOPIOE BiCcTpA IBAXAa HA JIOIIKY, AKIIO ILJIO-
ma BicTpa mBaxa — 0,6 MM2, a cuia, 3 AKOI BiH i€ Ha AOMIKY,
nmopiBaIOE 30 H?

(3 6anu) BusHaure, Ha AKiN MMOWMHI THMCK y BOHOWMIi HOpPiBHIOE
250 kIla. Bakaiite, 1110 armoc(epuuii Tuck cramoButb 100 klla.

(4 6anu) IlomaiiTe B Mmisimerpax pryTHOro croBma tuck 136 klla.
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Poszgin 3. B3AEMOAIA TIN. CUIN B MPUPOJI. YactuHa 4

9. (6 6anig) IlpunycTMoO, 110 B PiAMHHUI MaHOMETP
HaJIuTO piguHy 3 rycruHoro 1300 xr/m3 (mus. pu- cM
cyHoK). IIpaBe KoJsriHO MaHOMeTpa 3’¢mHaHe 3 ra- 3
30BUM 0OaJIOHOM, a JiBe BimkpuTe B aTMmocdepy. gE
Sxum € TuCcK y 6aJoHi, AKIIO aTMOC(EPHUNA TUCK
mopiBuioe 750 mm pr. cr.? Bigmosias maiiTe B Ki-
JIOTIaCKaJIAX.

3gipme eawi 6i0nogidi Ha 3a60aHHA 3 HABEOCHUMU HANPUKIHUL
niopyunuka. Y 3aedannax, axki 6u 6UKOHAAU NPABUALHO, NOAIYIMb
cymy 6anie i nodiaims ii Ha 2. Odepxcane uucno gionosidamume
Pi6HIO 8AWUX HABYAJILHUX O0CSZHEHb.

TEMU PE®PEPATIB | NOBIAOMJIEHD

1.
2.

v ok

HKurra i gocaruenna Baesa Ilackaiis.

JleMoHCTpAIlifd CHUJIM TUCKY aTMOC(epHOTo IOBITPs: AMBOBUIKHUIMI
mociin G6ypromicrpa Marne6ypra Orro dou Iepixke.

ligpaBaiuHi MaInIuHU.

lanpma aBTOMOOiNA AK TrigpaBiuHa MaIImrHa.

Ckiaan atMmocdepu i arMocdepHUil THCK Ha maaHerax CoHauHOL
CUCTEMU.

TEMU EKCNEPUMEHTANIbHUX AOCNIAXKEHD

1.
2.
3.

4.

CTBopeHHsI MozeJi (poHTaHa I AeMOHCTpAIlis HOoro mii.
CrBopenHs Mozesi «Bapomerp aasa pubajoK».

CTBOpeHHA TPHUCTPOIO IJis AEeMOHCTpAIlii 3ajeXHOCTiI rimpocra-
TUYHOIO THCKY PiAMHU BiJ IIMOMHN 3aHYPEHHS.

IlpoBenmenHsa HUBKMW OOCTiAiB AJIsT AeMOHCTpAaIrii aTrmocgepHOro
THUCKY.

TEMU HABYAJIbHUX NMPOEKTIB

1.

IToBiTpsaana ob6osionka 3emJi. ATmMocdepHHiT THCK i HIOro 3acTo-
cyBaHHA. BB armoc(epHOro THCKY Ha CAMOIIOYYTTS JIIOAWHMU.
ligpapimiudi MammmHEM Ta MeXaHi3MM: TaJIbMa aBTOMOOiJIA, IIOMIIH,
aMOPTHU3aTOPU TOIIIO.

doHTaHU: IPUPOAHI Ta IITYYHI.
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Po3zpgin 3. B3AEMOAIA TI1. CUJTN B MPUPOLI. YacTtuHa 4
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S 34. BUUITOBXYBANTBHA CMNA B PIANHAX
| TA3AX. 3AKOH APXIMEQA

YoMy M’Al4, SIKMA 3aHypunau y Bogy W BignycTUNW, BUCKAKY€E Hapg,
nosepxHer Boau? YoMy BaXKKMM KaMiHb, SIKUM Ha CyXoponi He MOXHA
NOCYHYTU 3 MicCus, Ierko nigHaTK nig, Boaot? YoMy Kopabenb, WO CiB HA
MifIMHY, He MOXKe CaMOTYXXKM 3pyLumntu 3 Micusn? Cnpobyemo posibpatucs!

1. Yomy Tina y Boai 34a10TbCA NerkumMn?

IligBicuMo mo KopoMmcjia Tepes3iB ABL oOf-
HaKoOBi Kyai. Macu Kysib € piBHUMH, OTKe,
Tepesu OyoyTh 3piBHOBaskeHi (puc. 34.1, a).
IligcTaBuMO Iig mpaBy KYyJIIO IIOPOYKHIO II0-
cynuny (puc. 34.1, 6). Hannemo B mocyaunay
BOAY ¥ moOaummo, IO piBHOBara Tepesis
nopymmuiaca (puc. 34.1, ), — Arach cuia
HaAMaraeThbCsd BUIITOBXHYTH KYJIIO 3 BOLU.
3Bigxu Gepetrbca 1s cuma? Illo6 posidpa-
THUCHA, POIIVIAHEMO 3aHYPEHUU Yy pPiAUHY
Kyouk. Ha mpoOro 3 ycix 60kiB mifoTh cuim
rizpocraTuyHOro TUCKY pinuHu (puc. 34.2).

Cunm riipoCTaTUYHOTO TUCKY F3 i F4,
IO AifoTh Ha OiuHi rpaHi KyOuWKa, € mIpo-
TUJEKHUMHU 3a HAIPAMKOM 1 piBHUMU
3a 3HAYEHHAM, OCKIJBKHM IIJIONIi OiuHMX
rpaHeldl OJHAKOBI M IIi rpaHi posraImoBaHi
Puc. 34.1. Y Bogi Ha Kynio  Ha omHaKoBift rimubunui. Taki cuim 3piBHO-
Qi€ cina, HanpAMeHa Bropy  Ba)KyIOTh OAHA OJHY.
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§ 34. BuwToBxyBanbHa cuna B piAnHax i rasax. 3akoH Apximeaa

A ot cunu rigpocratuuHoro TucKy F; i F,,

[0 BiJAIIOBiZHO AiIOTH HA BEPXHIO Ta HUMKHIO F 1[h 1
rpaHi KyOmMKa, ogHA OHY He 3PiBHOBAKYIOTh. oy | h,
. = F3 —>  <— F4
Ha BepxHIO rpaHb KyOuKa fJie cuia THCKY F,: T
Fy = p1S=pyi,8MS, F,
e p; = ppmghl— TigApoCTAaTUYHUN TUCK pigmHM; \~— J
S — mnoma rpasi. _ Puc. 34.2. Cuna
Ha HmxHIO rpasb Kybuka Aie cuia THCKY Fyi  1peky F,, Aka pie
_ _ Ha HUKHIO FPaHb
FZ - pZS - ppi,ugh2s'

KyOvKa, Ginblua 3a cuny

HusxHa rpasb nepebyBae Ha OinbIniii rombu- TWCKY Fj, wo pie
Hi, Hi’K BepxXHA (h2 > h1) , TOMy cujia Tucky F, Ha BEPXHIO IpaHb
Gisbma 3a cuiy Tucky F,. PiBmogpifina nux (F,>F)
cuJI HampsaMmJeHa B OiK mii Oijpmroi cuiam, TOOTO
BEPTUKAJBLHO BIOpY.

Ha xybuk, 3aHypenuil y pidunry, 8epmukrasbHO 620py Oi€ cu.aa,
3YMOBJLEHA PI3HUUEI0 MUCKI8 HA 11020 HUJNMCHIO MA 6EPXHI0 2PAHI, —
BULUTOBXYBasbHa cuna:

BHUIIT

Ha Ttino, posrarioBane B razi, TaKOoK i€ BUIIITOBXYBaJIbHA CUJIa, aJie
BOHA 3HAUHO MEHIIIA BiJi BUIIITOBXYBAJLHOI CUJIH, IO Ji€ Ha Te caMe TiJio
B piguHi, amke rycTuHa rasdy HabaraTo MeHIIIa BiJ I'YCTUHU PiIUHN.

BumroBxyBaabHY CcuJy, II0 Oi€ HaA TiJio B pigmHi abo B rasi, Ha3u-
BaIOTh TAKOXK apXiMmefoBOI CUIOK0 (Ha YeCTh JaBHBOTI'PEILKOI'0 BUEHOTO
Apximeda (61. 287-212 pp. 10 H. e.), AKUU NEPIIUM 3BEPHYB yBary Ha
il icHyBaHHA Ta BU3HAUUB il 3HAUYEHHA).

AOCIAEHHA

IITo 3HamOOMTHCA: CKJIAHA IIOCYAWHA 3 IIPO3O-
puMU CTiHKaMU; ra3oBaHa BOJa; KiJibKa POASUHOK.

HamnosHiTh mmocyauHy rasoBaHoo Bomoio. KuHb-
Te POASWMHKH y BoAay. Bu mobaumTe, IK POASUHKU
CIIOUaTKy TOHYTh, a 3a JeAKWH Yac IMigifMaioTbCs
Ha moBepxHIo. IloTiM mpoiec mMOBTOPIOETHCS.

IloacHiTh, YOMYy pPOA3SMHKM CILJIMBAIOTH. $IKi
cuaW Ha HuUX AiloTh? Yu Mo:keTe BU IOSACHUTH,
YOMY POABUHKMU PYyXalThCA Bropy Ta BHuH3? SIKII0
Hi, IOBEPHITHCS OO IILOT'0 MHUTAHHS ITiCJISI OIIPAI[IO-

QaHHﬂ § 35.
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Po3zpgin 3. B3AEMOJIA TI1. CUJTN B MPUPOJI. YacTtuHa 5

2. fIk po3paxyBaTu apxiMenoBy cuny? 7
OrpumaemMo GopMynay O BU3HAUYEHHS ap- Ap 3
XimMem0BOi (BUIITOBXYBAJIbHOI) CUJIM /IS KyOUKa, P t v !
IIOBHICTIO 3aHypeHOro B piamuy (puc. 34.3): FI{.TQ h,
Fy
F apx F 2 F, 1
: P2 A A A
ne F =p,,8MS — cuna rTucry piguHM Ha

BEPXHIO IpaHb Kybuka; Fy=p,, gh,S — cuia

Puc. 34.3. ApximegoBa

cuna JOPIBHIOE Pi3HULI

CUN TUCKIB piguHK

Ha HVXKHIO Ta BEPXHIO
h,—h, — mue Bucora h KyOuka, S-h — Ie rpaHi Kybuka:

o6’em V kybura. Tox Mmaemo (opmyny nusa F,, =F,-F

PO3pPaxyHKY apxiMemaoBOi CHUJIN:

F, gV

TUCKY PiAMHN HAa HUMKHIO 'paHb KyOuka. OTike:

Fapx = ppiagh2S - ppinghls = ppings(h2 - hl ) .

px — Ppix
Ty ppmV — 1Ie Maca pigmHu B 00’€Mi KyOuKa, ToOTO Maca piguHHU,
o6’em sikoi fopiBHIOE 00’eMy KybOuka. Ockinbku p; V =m; , TO

F =mpmg=P

apx pix -

Apximedosa cuna dopierioe 6asi pidunu 6 o0'emi kyourka: F,, =P, .

Opep:kaHUil pe3yJbTAT CHOPABAMKYETHCA MJIA Tija

Oyab-aKOoi (hopMu ¥ y BUIIAAKAX, KOJHU TijJO0 3aHYpeHe Vo
B PiAMHY YacCTKOBO, — JIMINIE IIOTPiOHO OpaTu 00'e€m 3a-
HYpeHoi 6 piduny wacmuHu miaa. Kpim Toro, pesyibrar
CIpaBIKY€ETHCA U NJsA rasisb. )
A Tenep chopmysaroeMo 3aKoH Apximepa:
-
Ha Tino, 3aHypeHe B piguHy abo ras, gi€e BULLTOBXY-
BaJlbHa CWNa, AKa [OPIBHIOE Basi pianHW abo rasy “Fapx
B 00'eMi 3aHypeHOi YacTnHW Tina:
]
Fapx = ppjg (pa3y)gV3aH > | J
: : Puc. 34.4.
e F — apximemoBa cuja; P . — rycTUHa pi-
€ Lapx p a : > Ppig(rasy) ) Y ] S Touka npwu-
AuHE a6o rasy; V,,, — 00’€M 3aHYPeHOI YaCTUHU TiNA.  ypanapus
Apximedosa cunra npuriadena 00 yeHmpa 3GHYPEHOL 13 HanpAMOK
YacmuHu mina ma HANpAMJIEHA 6epMUKAJIbHO 620pY  pii apximeno-
(puc. 34.4). BOI CM/IN
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§ 34. BuwToBxyBanbHa cuna B piAnHax i rasax. 3akoH Apximeaa

Puc. 34.5. Hanbinblwa TBaprHaA Ha Halili NAaHeTi — KWUT, Maca AKOro MOXe CAraTtu
150 1, a poBXnHa — 35 m

3. Ym 3aBXAM Ha Tino, 3aHypeHe B piauHy, Ai€ apxiMmegoBa cuna?

Y Boai Bu MoOKeTe JIETKO IIiTHATH, HAIPHUKJIAL, APyra 4u IOAPYTY,
X04ya CUJIbHIIIMMHU He CTaeTe. 3MAEThCs, IO Yy BOJI TiJIO «BTpaudae»
yacTUHY cBoei Baru. Ajie émpamu 6azu miaa 6 piduHi He 6i00ysa-
emuvcsa, amyke B OyaAb-IKOMY pasi Tijlo THCHe Ha OmOpy — pPiguHY.

Kosu tino mnaBae, 1oro Bara po3mOAiJIsIETHCA Ha BOLY, IIIO OTOUYYE
BCIO TIOBepXHIO Tijsa. Tomy 1ig uac mjaaBaHHS BaM 3JA€TbCS, IO BU
BTpaTuiau Bary. Taki KoM(pOpTHI yMOBHU HMiATPUMYBaHHA BasKKOT'O Tija
3YMOBHUJIN Te, IIIO BHACJIJOK €BOJIIONIl HalMacHBHIiIIL icToTu Ha 3eM-
JIi MeIIKalTh B OKeaHi (puc. 34.5).

Came apximemoBa cujia gomoMarae IigifiMaTy y BOAI BasKKi mpemme-
TH, aJKe YacTHHA CHUJIM TSKiHHSA, IO Ji€ Ha IIi Tija, 3piBHOBAMKYETHCSA
He CHJIOI0 HAIlMX PYK, a BUIITOBXYBAJLHOIO CHJIOO.

OmHaK € BUOAAKU, KOJM BOJa He JOIoMa- j .
rae IMigHATU Tijgo, a, HaBOakKu, 3aBakae. Lle
OyBa€, KOJIM TiJIO JIEXKUTh HA OHI U IIiJIBHO
0 HbOTO mpujasarae. Boma He MOKe HOTpPAIIN-
TH IIiJ HUXKHIO IIOBEPXHIO Tijla I JOIIOMOI'TH
CBOIM THMCKOM HiZHATH HOoTrO.

IIlo6 BimipeaTm Timo Bixm mHA, Tpeba
IOoJoJaTH CUJY TAXKIHHA, AKa Oi€e Ha TiJjo,
a TaKOXX CHMJIy TUCKY BOOU Ha BepXHIO II0- Puc. 34.6. Ha Tino, Ake
BepxHIO Tisa (puc. 34.6). Ile aBuIe MOiKe IWiNbHO MPUAArAE [O AHA,
NIPU3BECTA M [0 Tparemii: AKINO HigBomHMii aAPXiMeaosa cuna He A€,
YOBEH OIIYCTUTHLCA HA [VIMHWUCTE AHO I BUTic- HATOMICTb 0AATKOBO i€

HUTD i3-miJ ceGe BOLY, CAMOTYIKKHU CILIMBTH W18 TUCKY: Fryoy=pS,
BiH He 3MOKe. A€ P=Parnt pgh
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Po3zpgin 3. B3AEMOJIA TI1. CUJTN B MPUPOJI. YacTtuHa 5

A AK HACMPABAI?

He3BuyariHa nogopo Ha cTpatocTatil AMepuKkaHcbKa KOMNaHiA

NPOMNOHYe KOMPOPTHI MONbOTU Malke B KOCMOC. [lBaHapuATb

LWAC/IMBYNKIB CTaHYTb NacakMpamv repMeTUYHOI FOHAONW, Y AKin

MOXKHa nepebyBatn 6e3 ckadaHapiB. AnapaTt nigHIMeTbCA Ha
BMCOTY Npunb6am3Ho 30 KM, a TpMBanicTb MOAOPOXKi CTaHOBUTMME 6 rop.
KBnTOK KowTye 125 TC. gonapis. YCi KBUTKM Ha HACTYMHUN PiK yXe po3-
npofaHo. AK Bn BBaXa€Te, UM € Le NpaBaoto?

L. YuynMocna po3B’sisyBaTu 3apgadvi

B 3apava. CyminpHuii andoMiHieBuit Opycok macoio 540 r moBHiCTIO
3aHYPEHUU y BOAY I HEe TOPKAETHCA AHA Ta CTiHOK MOoCyquHU. BuaHau-
Te apxXimMemoBy cmiay, IO mie Ha Opycox. M

AHani3 @izuunoi npobaemu. 1nsa o6UnCIeHHA apxXiMe0BOI CUJIU IIO-
TPiOHO 3HATH I'YCTHHY BOAU Ta 00’eM Opycka. O0’eMm OpycKa BU3HAUMMO
3a Moro Macoio Ta rycTmHoio. I'yCTuHM Boau Ta aJIOMiHiIO Ji3HAEMOCH
i3 Tabauns ryctuH. 3azauyy posp’asyBaruMemo B ogmHHIAX CI.

( Tano: Howyx mamemamuunoi modei, po36 A3aHHA.
m=540r= 3a saxoHoM Apximena: F, . =p.,.,8Ve,.
=0,54 kr 3 0o3HAUEHHSA T'YCTUHU:

KT
=2700 — m m
Pax M3 Pan =7, = V6p = .
KT Vop Pan
P o =1000—3 IlincraBuMO onmep:kaHuil Bupas y (GhopMyIy
10 H M IS PO3PaxXyHKY apXiMeoBOi CHJIU:
&= ; Y soxu8M
- F, apx .
3uaitmu: Pan
FapX — 9 IlepeBiprMO OOWMHUINIO, 3HAMAEMO 3HAUEHHS
MIyKaHOI BEJINYNHU:
= 0
R 1000-10-0,54
KT . _ 2 —
[Fapx}:MT:H, Fop = 273 =2 (H).
N

Bionoside: F,p,=2 H.

240




§ 34. BuwToBxyBanbHa cuna B piAnHax i rasax. 3akoH Apximeaa

Y 3HAETE BW, LO...

bamuckag — rnnbokoBogHWUIA anapat AnA AOCNiIgXeHb Ha BeNNKIn

MOPCBKI rNNOVHI, OCHALEHMI MexaHi3MaMu ANA CaMOCTIHOTO

nepecyBaHHsA nig Bogoto. Y 1960 p. 6aTnckad «TpiecT» yCTaHOBUB
pekopa, 3aHypuBWINCL Ha Malke 11 KM y Hamrnubwe micue CBiTOBOro
oKkeaHy — MapiaHcbKy 3anaguHy. [NoBTopHe 3aHypeHHA B MapiaHCbKy 3a-
nagvHy Bigbynoca nuwe 3a 52 pokn Ha 6atuckadi «Deepsea Challenger»
(auB. 3acTaBky Oo § 34). 3aBAAKM NepedoBMM TEXHONOrIAM MOro po3mi-
P 3HAaYHO 3MEHLWWINCH, @ MOXNUBICTb NepebyBaHHA Ha rMbKHI 3pocna.
PekopgHi pocnig»eHHA TprBatoTb!

3akoH Apximepa: ApximepgoBa cuna $[7' i
Ha Tino, 3aHypeHe B piguHy I8 o= OtV 1apr 4 [
abo ras, i€ BMLUTOBXYBasib- 1A\ ;ai

Ha CWna, AKa JOPIBHIOE Ba3i 1

piguHM abo rasy B ob6'emi Vian

3aHypPeHOI YacTUHK Tina. Fapx=0 AAAA

1. Kynu mHanpsmeHa cuja, dkKa Aie 3 OOKy pigumHmM abo rasy
Ha Tijgo, 1mo B HuX 3aHypeHe? 2. 110 € IPUUYMHOI0O BUHUKHEHHS
BUINITOBXYBaJbHOI (apximemoBoi) cuiu? 3. ChopmyraioiiTe 3aKOH
Apximena. 4. Yu BTpauae Bary Tijio, 3aHypeHe B pinmmuy abo ras?
Yomy? 5. ¥V gaxkux BUIAAKAX Ha Tijo, 3aHypeHe B PiAUHY, He i€
BUINITOBXYyBaJibHa cujia? Yomy?

1. IITo6 BixipBaTu nifBOJHWIT YOBEH BiJ IVIMHUCTOTO JHA, BOJOJA3U
IIPOKOMYIOTh HiJf HUM TyHeJi. [[Jid 4oro BOHU Iie POOJIATH?

2. CrameBa Kyna o6’emom 400 cm® zamypena B rac. BusHaure ap-
XiMemoBy cHJIy, IO Oi€ Ha KYJIIO.

3. Ha xymio, noBHIiCTIO 3aHYpeHY B DPTYTh, Mi€ apxiMmenoBa cuja
136 H. Busuaure o0’eM Ky.Ii.
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4. IlopiBHANTe BUIITOBXYBAJbHI CUJIN, II0 JiIOTh HA CYILiJIbHI KYJIbKU
y BUIIaQJKaX: a) ONHAKOBI 3aJIi3Hi KyJbKU B IIOCYAWHI 3 Bomoio (puc. 1);
0) ogHAKOBI 3aJIi3Hi KYJIBKY B IOCYyUHAX i3 pisHUMU piguHamu (puc. 2);
B) pisHi 3a po3MipoMm 3aji3Hi KyJIbKU B HOCYAWHI 3 Bomoio (puc. 3);
r) OMHAKOBI 3a PO3MipoM KyJbKHN 3 PIBHMX MAaTepiaiB y IOCyAMHi
3 Bozmo (puc. 4).

o

oJIis| |Boma || Tac

Puc. 1 Puc. 2 Puc. 3 Puc. 4

5. AntomiHieBuii Opycok Macoro 2,7 KI' YaCTKOBO 3aHYPEHUII V BOAY.
Ha Opycork mie apximemoBa cuia 2,5 H. flka uactuna Opycka 3a-
HypeHa y BOAYy?

6. flkuMm Oyme mOKas AMHAMOMETpAa, AKIIO HiABIIIEHWH IO HBOTO
tarap macomo 1,6 kr i o6’emom 1000 cm® samypuru y Bomy?

7. SIkuio miaBimeHuit Ko AUHaAMoMeTpa OPYyCOK 3aHYDPIOIOTH y BOAY,
nuHamoMeTp nokasye 34 H, a axmio meit 6pycok 3aHYPIOIOTH y rac,
nuHaMoMeTp mokasye 38 H. BusmHaure macy Ta ryctmHy Opycka.

8. HUu piroThs Ha IITYYHOMY CyNyTHUKY 3eMJi 3akoH Ilackana
i saxon Apximena?

9. Ha craseBomy Tpoci, »KOpCTKicTh AKoro craHoBuTb 3 MH/mM,
piBHOMipHO mififimaioTh i3 gHA BomoiiMmu cTaTyio o6’emom 0,5 M3,
IIokm crarysa Oysa IIifi BOmOIO, BUAOBXKEHHS TPOca TOPiBHIOBAJIO
3 mmMm. Busuaute macy craryi. OmopoM BOIM 3HEXTYMTE.

10. OnHa 3 JjereHp, AKi icHyBajau Ie 3a XKUTTsA Apximena, po3IoBi-
JIae Ipo IIOAilo, IO IIepeAyBaJjia BiIKPUTTIO 3aKOHY, SKMWH i3 yacom
OyJio HasBaHO 3aKOHOM Apximenma. CKOpPHUCTABIINCH AOJATKOBUMU
JxepenaMu iH(gopwmarrii, 3’sacyiiTe, 1o Iie 3a JieTeHIa.

fAx 6u, ma Baly AyMKYy, BiAmoBiB Apximes Ha Take 3alIUTAHHS:
Y1 MOKHA BBa’yKaTW, IO BUPiIO BUTOTOBJIEHO i3 UMCTOT'O 30JI0TA,
AKIo Ioro Bara B moBiTpi mopiBuioe 20 H, a y Boxmi — 18,7 H?

KniouoBi TepmiHn

ApximenoBa (BUIITOBXYBaJIbHA) cuyia * 3akKoH Apximena
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NAGOPATOPHA POGOTA N2 9

Tema. TigpocratTuune 3BasKyBaHHSA TiJja. mk.com.ua/

106680
MeTa: omaryBaTu OAWH 13 MeTOJiB BH3HAYEeHHA Macu

Tijia, a caMe MeTOoJ TiIpOCTaTHYHOrO 3BaKyBaHHS.

O6napgHaHHA: JmiHiliKa; npyskuHa ab0 I'yMOBUM IIIHYP; IITATHUB i3 MY-
¢ToI0 Ta JIAITKOI0; BUMIipPIOBAJbHUN ITMJIIHAP i3 BOAOIO; ABAa Tija, KOMKIHE
3 AKUX TOHE Yy BOAi (HAIPHUKJIAJ, IIMATOK ILIACTUJIIHY Ta OpeJoK).

TeopeTu4Hi BigoMocCTi

Ao mocaimyKyBaHe TijIo TOHE y BOJi, TO IJs BU3HAUEHHS IMOT'O
Macu Memodom 2i0pocmamuiHozo 36ax#YBaHHS BUKOHYIOTH TaKi mii.

Kpox 1. BuMipioloTb OYaTKOBY JOBXKUHY [y npyskunu. Ilotim Tijno
OiABIIIYIOTH Ha OPY)KUHI B IMOBITPi Ta BUMIPIOIOTH BUIOBMKEHHS X;
opysKuHu: x; = l; — lg (muB. puc. 1). Ha Tino gmirors aBi cmam —
cujia TSKIHHA § cuja IIPYKHOCTi, alKe Ii€ro

apximMenoBOl CHUJIM B IIOBITpPI MOKHaA 3HEXTYBaTH. 0 W —
Timo mepeOyBae B CTaHi CIIOKOIO, TOMY CHUJIH, IO é} !
Mi0Th HA HBOTO, € 3PIBHOBAMKEHUMMU: Frpo. =Fo . )t

TyT Fypyx=Fkx; (ne B — OPCTKiCTh IpPy:KUHN),
a F .=mg. OmxKe, micraneMo: =

kx;=mg. (@)) D m
Kpox 2. Buwmipiorote o6’em V, Bogu y BuMi-

pioBasmbHOMY Ituiriaapi. Ilotim, 3aHypuBIII TijI0 Y
Y BUMIipIOBaJbHUN MUJIIHIP 3 BOJOI0, BUMipIOIOThH:

1) o0’em V, Tina; 2) BUAOB:KEHHA Xy IIPYKUHU: =
x9 = ly — ly (muB. puc. 2). Temep Ha TiNIO AifOTH
TPU CHJIM: CHUJIA TAMKIHHSI, CHUJIa IPYsKHOCTI & ap-
ximemoBa cuia. Cuyu 3piBHOBaKeHi:
anym + Fapx = FTH)K'
anym:ka’ a Fapx:pBo;[ngVTa TOMY:
kx2+pBOI.[I/Ing‘:mg =
IPYIK
= kxzzmg_pBO/:[I/IgVT' (2)
IlominmuBmiu piBHauHA (2) Ha piBHAHHA (1) S—
i BUKOHABIIIN TIEPETBOPEHHSA, OAEPKUMO (hOopMYyITy
11 BUSHAUEHHS Macu TiJa: ;
pBO,Z[I/IVTxl
m=————. 3)
X1~ X
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Bka3iBku o po6otm

MiaroToBKka A0 eKCepuMeHTy

1. ¥YBaKHO IIpouHTaliTe TEOPETUUYHI BiJOMOCTI.
30epiTh mpUCTPill, AK MOKa3aHO Ha puc. 1. SIKIMO B 3acToCOByeTe
TYMOBUH IITHYP, TO, IEPIN HijK HOTro 3aKpillUTH, 3aB’sI:KiTh Ha IOT0
KiHIAX meTyi Ha Bimcrami 6Jm3bKo 8 cm (muB. c. 172).

3. BusHauTe I[iHYy HOAIiJIKM IITKAJI BUMipIOBaJbHUX ITPUJIATIB.

EKcnepuMeHT

Hlompumyiimecsv incmpykuii 3 O6e3nexu.

Pesynvmamu eumiprosarnv 6idpa3y 3aHocbme 00 mabauui.

Busuaute o6’em V,, Bogu y BUMipIOBaJbHOMY IUJIiHIDPI.

BuwmipsaiiTe mouaTkoBy HOBKUHY [y npyskunHu. lligBickTe mo mpy-

JKUHU OfHe 3 Tij. BumipsaiiTe noB:KuHY [; IpYyKUHU.

3. IloBHicTIO 3aHypTe AOCJIiJ:KyBaHe TiJio y Boay. BumipsaiiTe mOBKU-
HY ly nmpy:XuHHN 1 00’eMm V Boau i Tisa B muiaiHApI.

4, IloBTOpiTh HOCJIA AJA iHIIIOTO TiJja.

N =

OnpauloBaHHsl pe3yNbTaTiB eKCNepuMeHTy

1. JIl1a KOMKHOTO Tijla BU3HAUTE:
1) o6’em V, tima: V,=V—-V,;
2) BUAOBMKEHHSA X Ta X9 ONPYKUHU: X1=101—ly; x9=15—1y;
3) macy m Tina 3a ¢opmyioo (3).

2. Pesyabpraty oOUYHMCJIeHb 3aHECITHL OO TaOJIMITI.

OG’em. o HoB:xuHA BugoBixeHHA | \aca

b

Tino NPYXAHA, CM | IPYXKUHUA, CM | g
VO |4 Vr lO ll lz X1 X9 m, r

AHanisz eKcnepuMeHTy Ta MOro pesynbraTtiB

IIpoanajisyBaBIII €eKCIEPUMEHT i HOr0 pe3yJsbTaTi, 3p00iTh BHUCHO-
BOK, YV AKOMY 3asHauTe: 1) AKy (PisMUHy BeJIUUYUHY i AKMM CIOCOOOM BU
BUMiproBasu; 2) AKi I1e MeTOAW BUMiplOBaHHA Ii€l (isuuHOl BeIUUYNHUI
B 3HaETe; 3) y UOMY IIepeBara OINaHOBAHOI'O METOIY.

TBOopue 3aBAaHHA

OOMipKy#iTe I 3aIUMIITL IIJAaH TPOBENeHHS EKCIePUMEHTY 3 BHU-
3HaUeHHS MAacH Tijia, AKe He ToHe y Bojai. IIpoBeniTh eKkciiepuMeHT.
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S 35. YMOBM NJIABAHHSA TIN 106682

LLLo6 ouiHUTK, YM AO0CTAaTHLO COMi B PO3YMHI A5 3aCONIIOBAHHSA M'sica abo
pubun, rocnogapka BUKOPUCTOBYE CMpe fiNLE: AKLLLO COMi 3aMano, To anLe
TOHe, a fAKLLO0 3a6araTto — CN/MBAE. SIK Lie NOB’SI3aHO 3 KOHCTPYIOBAHHSM
Kopabnis, NigBOAHUX YOBHIB, aepocTaTiB? [lisHanmocs!

1. YoMy M’y nnaBae, a KaMiHb TOHe?

IIpoBegemo mocain. BisbmMemo KijbKa KYJIbOK i3 pisHMX MaTepiaJiiB
i OymeMo mo uepai 3aHypIOBaTH iX y MOCYAWHY 3 BOJOI0, a IIOTIiM Bif-
nyckatu. [ai 3a/ie:kHO Big rycTuHmM Tijsia® MOKJIWBI pisHi BapiamTu.

IlraBannsa IInaBamusa
3aHypeHHsd BCepeauHi CrniuBaHHS Ha IIOBEpPXHi
piguHUT piguHUI

@Fapx

Kaminb ToHe Pub6a nasae IligBomHMIT JleGigp miaBae
y BOgi Yy BOJi Ha IeBHiYt | uYoBeH mimiiima- Ha II0BepXHi
INOnHi €ThCA 3 IVINOMHU BOIU

1. 3aHypeHHA. Tijo moYynHAE TOHYTH 1 BPELITi OMYCKAETHCA Ha THO
nocyauau. Yomy e BimOyBaeTbca?

*  3ayBasKMMO, IIT0 IiJ] TYCTUHOIO Tijla MU PO3yMieMo ioro cepeHio ryctuny. Ilig uac
IJIABAHHSA cepeIHA I'yCTHUHA JesIKUX TiJ MOoKe 3MiHioBaTucA. K 11e poOIsaTh MeIll-
KaHI[i BOLJONM — AuUB. C. 247.
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F,

px

Gy |F

TAX

Puc. 35.1.

Tino ToHe B piguHi,
agxe cuina

TAXKIHHA Ginblwa

3@ BULUTOBXYBasibHY

/,El,ose,qin,
wo p, = ppin
y BUMNAAKy, Konm
TiNno nnaBae
BCepeauHi
piguHn.

Puc. 35.2.

Tino cnnmnBaeg, QoKn
BMLUTOBXYBasbHa
cuna 6Ginblua

3a CUNy TAXIHHA

3BepHiTb yBary:
OTPUMAHI
pesynbratu
CNpaBAKYOTbCA
" anAa rasis.
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Ha rtinmo girors aBi cuam (pume. 35.1):
1) cuna raxinma F, =m, g=p, V. g (0CKinb-
Ku m, =p,V,), AKa HaopsaMJeHa BHUS3;

2) BumroBxyBasibHa cuna F, . =p,; gV, Aka
HaIpsAMJIeHa Bropy.

Tinmo saHyproeTbcs, otTeke, F._ > F

v > Fapx+ SBLACH

P.V.8 > Py 8V, 1licass cKOpoyeHHsA Ma€eMo:

Pr > ppi,a

Tino ToHe B pigvHi, AKWO rycTnHa Tina € 6inbLuoto
3@ ryCcTUHY pianHW.

2. MNnaBaHHA BcepeauHi piguHn. Timo He TOHE
1 He CILJIMBa€, AKIIO:

pT :ppi;(

Tino nnaBa€ B TOBLWi PigVHN, AKWO rycTMHa Tina
JOPIBHIOE TYCTUHI pignHW.

3. CnnueanHAa. Timo cnamBae i BpemiTi 3ynwm-
HAeTbcA Ha MmoBepxHi (puc. 35.2). Ilokm Tino

crmBae, F .

< Fapx = pTVTg < ppmgVT, abo:
p'r < ppi;[

Y MOMEHT, KOJIU TiJIO JOCATHE IMOBEPXHi piAuHMN
1 mouHe ImigHiMaTHCA HaJ Helo, 00’€M 3aHypPeHOl
YacTUHHU MOYHE 3MEHIIyBaTHUCS, BiAIOBIHO 3MeH-
mryBaTuMeThcA I apximenmoBa cusia. Ileit mporiec
BimOyBaTUMeThCA MOTH, NJOKU apxXiMenoBa cuJia He
3PiBHAETHCA i3 CHUJIOI0 TAMKIHHA.

Tino cnnuBae B pianHi abo NnaBa€ Ha NOBEPXHi
PiOVHKW, AKLWO TFycTUHA TiNa € MEHLWOI0, HiX ryc-
TVHa PigVHN.



§ 35. YMOBU NNaBaHHSA Tin

OOCNIAKEHHA

o 3HamOOMUTHCA: MJIACTUKOBA ILJIAIIKA 3 BOAOIO
(1,5 n1); nBi HeBeMWKi KYJAbKU 3 IIJIaCTUJIHY; ILIa-
CTUKOBAa COJIOMUHKA; CKJIAHKA 3 BOJOI0; HOMKMIII.

BigpixTe Bim COJMOMMHKM HEBEJIUKHH IIIMATOK
(5—6 cm). PosnuttoriiTe oTpuMaHy COJIOMUHKY, Taii-
Te il POSHPAMUTHCSA, a IOTIM 3aJimiTh ii KiHIi
IJACTUJIIHOBUMM KYJbKAMM Pi3HOTO PO3MIipy.
OmycTiTh COJIOMMHKY B CKJIAHKY 3 BOJAOIO i, 3MiHIOIOUM KiJIBKiCTB
IUIACTIJIIHY Ha 11 KiHIAX, HOMOMKIThCS TOro, o0 BOHA ILIaBaJia
BcepenuHi pizmHM. IloMicTiTh COJOMMHKY B MJAINKY 3 BOOIO,
IITiJIBHO 3aKPYTiTh KpuilleuKy. @ismuHa irpamka «KapresiaHcbkuii
BozmoJiad» roroBa. CTHCKaHHAM ILIAMIKW JOMOMKITHCA 3aHYPEHHSA

Q‘a CILITMBaHHS cooMuHKU. IlodcHiTh mpumHIMUO Aii irpamrkmn.

2. Ana 4oro i 1K MewKaHui BoaonuM
3MIiHIOIOTb BNacHY I'yCTMHY?

Tina wMemikaHIiB MOpPIB 1 pidok
MiCTATH Yy CBOEMY CKJIa[i OaraTo BOAMU,
TOMY IXHA CepefHs I'yCTHHA O0JU3bKa 0
ryctuu Boau. I1[o6 BinbHO pyxaTtucs
B piAuHiI, BOHM MalOTh <«KepyBaTu»
CepeqHbO0 T'yCTHUHOIO cBoro Ttijga. Ilasa
IIBOTO0 BOAHI MeEIIKaHIII BUKOPHUCTOBY-
IOTh PisHi «IpuiioMm».

Y pub i3 miIaBaJbHUM MiXypoM TaKe
KepyBaHHs Bif0OyBaeThCA 3aBIAKU 3MiHi
o0’emy mixypa (puc. 35.3).

Mouaiock HayTuiayc, SKHHA KUBe
B TPOIIYHUX MOpPAX, MOXKe IIIBUIKO
CILIMBATU I 3HOBY OIIyCKATHUCA Ha IHO
3aBIAKU TOMY, IO 3HAaTHUN 3MiHIOBATU
00’eM BHYTPIIIHIX TOPOKHUH y CBOEMY
opraHiami (MOJIIOCK KUBe B 3aKpYyYeHIiN
CIipaJjiairo MYIILIi).

Ilomupenuit y €Bpomi BogAHWEA Ia-
BYK (puc. 35.4) Hece i3 co000 B INIMOUHY
MOBITPAHY OOOJIOHKY Ha UepeBIli — came
BOHA I JoroMarae maByKY IIOBEPHYTUCHA
Ha IIOBEPXHIO.

apx

—

F -

T
CIIJIMBa€

F, apx
IIJIaBa€ y-—

THAXK

saHyproerbea YF,

Puc. 35.3. 3miHiot0un 06'em nna-
BaNbHOro Mixypa, pmba Moxe
CnavBaTW, NaBaTu BcepenuHi
piavHN abo 3aHyploBaTUCA

Puc. 35.4. MNogiTpAHa o60n0HKa
[O3BOSMIAE BOAAHOMY MaBYKOBI
niginMaTucs 3 rMuouHu
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A AK HACMPABAI?

CepegHA rycTuHa Tina JMOAVMHU TPOXW MEPEeBULLYE TYCTUHY

Boau. ToX Ana Toro, Wo6 3anvwaTtica Ha MOBEPXHi BOOAOMMMU,

NoAnHI Tpeba TPMMATUCA 3a LWOCh, WO MA€E HEBENUKY TYCTUHY.

MpoTe AnA nnaBaHHA, Hanpuknag, B MepTBoMy MOpi He NOTpPIOHi
[AOMOMiXHi 3acobu, i Ha IOro MOBEpPXHi NoAnMHa MOYYBAETbCA TaK, Hauye
BOHA CMOKIMHICIHbKO NeXUTb y NiXKKY. AK ue noAcHUTK?

3. YuuMmocsa po3B’sisyBaTM 3apadi

B 3apava. Yu miaBaTuMe y BOAI MigHa KyJasa Macoio 445 r, yce-
penuHi akol € moposkHUHA 06’¢MmoM 450 cm3? M

Ananis @isuunoi npoosemu. lllo6 BusHauMTH, UM HJIaBaTUMe KyJd,
MOTPiOHO CcepemHI0 T'YCTHUHY KYJIi IOPiBHATHU 3 I'YCTHUHOIO BOIMU.

s o0umclIeHHsT cepefHbol T'YyCTHHU KyJai 3Haimemo Iii macy
Ta o0’¢M. Maca IOBITPA B KyJIi € HEBHAYHOI, TOMY My =My, .
O6’em Kymi — me o0’em MigHOI 00G0NOHKHU Vi, Ta 00’€M IIOPOXKHU-
HA Vigpon O0’€M OOOJOHKM BU3HAYMMO 34 MAcOK Ta I'yCTHHOI Miji.

I'yeruuu mizi Ta Bogu AisHAaeMOCh i3 TAOJIHIIL T'YCTHH.

3amauy IOMiJBLHO PO3B’SA3yBaTU B NOOAHUX OOUHUUSX.

p
Iano: Iowyx mamemamuinoi moodesi, pO36A3AHHA.
m..=m..=445r Myyni

xyai — Tuind 5 3a OBHAYEHHAM TYCTHHU: Py =— .
VnopoxcH =450 cm VKyJIi
-89 r VKyJIi = VMi,ai > VnopoxcH ’
pMi,t[i - 3 m. ..
o™ ne Vi = —"2 — 06’eM MiJiHOI 0GOIOHKM.
Progn = 1 3 Mizi
o OT:xe = Mgt |
- . __ 9 2 Kymai TIOPOXKH °
SHAUMU: Pyyn — ? Parini

Posp’soxeMo 3amauy mo gidx.
1. Busmaunmo ob6’eM Kyiri:
4451

Vgt =——5 +450 em® =50 em® + 450 em® =500 em®,
8,9r/cm
2. 3uaroum o0’eM i Macy KyJii, BUBHAUMMO il cepeqHIO0 I'yCTUHY:
445 T
p Y= 0,89 .
500 em® em®

Bionogiodv: cepenHsa rycTUHA KyJi MeHIIIa BiJf T'YCTUHU BOAU, TOXK
KyJs IIjJaBaTHIMe Ha ITOBEPXHi BOJIM.

248



§ 35. YMOBU NNaBaHHSA Tin

Y 3HAETE BW, LO...

Cepep cyyacHMx KopabniB Hambinbwmmy y CBIiTi BBaXKalOTbCA
Kpyi3Hi nariHepu (avB. 3actaBKy fo § 35). A Hanbinbwum cepep
nanHepis € «lcon of the Seas» («IkoHa MopiB»), WO Ma€E PeEKOPAHY
AOBXNHY — 365 M. Llen nanHep 3pateH nepeso3ntn 7600 naca-
XMpiB, a Noro ekina)x ctaHoBUTb 2350 ocib.
MopiBHAMMO: B YKpaiHi CTaTyC MiCTa Ma€ HaceneHun MyHKT, Y AKOMY »Ku-
BYTb He MeHW HixX 10 TucAY melwwKaHuiB. Tox AkOm «lcon of the Seas» 6yB
30aTHUI Y3AT Ha 60pT Ha 50 nacaxupis Ginblue, TO BiH Mir 61 NpeTex-
AyBaTW Ha CTaTyC YKPAIHCbKOro micra.

YmoBu
naaBaHHA Tin

Tino ToHe Tino cnnmBae

B PigViHI, AKWO B piguHi abo nna-

rycTuHa Tina Ba€ Ha 11 NOBEpPXHI,
€ GinbLuoto 3a AKLWWO rycTUHa Tina
FYCTVHY PifvHU. Pr=Ppix € MeHLIOI Bif

FYCTUHW PiANHN.

‘ Px= Ppir) | Tino nnaBa€ B TOBLLi PigVHY, AKLLO
rycTuHa Tina OOPIBHIOE TYCTUHI PignHMN.

1. 3a sxoi ymoBHu Tijio ToHyTuMe B piguui? HaBemiTs mpuxaamm.
2. flka ymoBa Mae BUKOHYBATHCS, IO0 TiJi0 IJjaBajio B TOBIIi
piznau? Hapenits nmpukaagu. 3. CopMy IoiiTe YMOBY CILIMBAHHS
risia B piguHi. HaBenites npuxkmaagu. 4. [yaa yoro i ax MeIIKaHITI
MOpPiB i piYOK 3MiHIOIOTHL BJACHY T'yCTUHY?

1. Yu nyaBaTuMe CyLiJbHUI CBUHIIEBUN OpYCOK

y Bomi? B oJrii? @ @
2. PogramyiiTe KyabKku, 300pakeHi Ha puc. 1, @
3a 30iJBIIEHHAM I'yCTUHU. @

3. Yu nnaBaTuMe y BoAi OpYCOK, AKUI Mae
Macy 120 r i o6’em 150 cm3? Puc. 1
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4, 3a _'QI/I(i 2 IIOSCHITH, AK Hl,[[.BOII;HI/II/I —
YOBEH 3/ilCHIOE 3aHYPEHHS Ta IIiTHATTSI ||
Ha TOBEPXHIO.

5. Tinmo mimaBae B raci, moBHicTIO 3a- || ( )
HypuBIuch. SIKolo € maca Tija, SAKIITO
fioro 06’eM cTaHOBUTHL 250 cM3? ( )

6. ¥ mocyauHy HaJIWUJIN TPU PIAUHU, AKIi IligasaTTs
He 3MiIIyThCsA, — PTYTh, BOAY I rac

(puc. 3). Ilorim omycTmau TpU KYJIbKU: Puc. 2
cTaJieBy, IIiIHOMJIACTOBY Ta Ay0oBYy. SIK poararryBajucs

mapu piguH y mocyauHi? Ile AKa Kyabka? 1Q
7. BusHaute 00’€M 3aHYpeHOI y BOAY YacCTHUHU 2Q
MamuHA-aMpibii, AKIMo Ha Hel i€ apximemoBa cuia
140 kH. fxoro € maca mammHU-aM@ioii?

8. YcTaHOBITH BiAIIOBiAHICTH Mi)K I'yCTHMHOIO Tijia, AKe
IJIaBa€ y BOJi, i YaCTHHOIO I[HOT'0O TiJja, IO mepebyBae
HaJ IIOBEPXHEI0 BOIMW.

Puc. 3

A p,=400 kr/m3 10
b p,=600 xr/m3 20,1
B p,=900 xr/m3 30,4
I p,=1000 kr/m3 4 0,6
50,9

9. SanoBHIiTH Tabnuio. BakaiiTe, 1110 B KOXKHOMY BUIIaJKy TiJIO
TIOBHICTIO 3aHypeHe B pPiAuHY.

Maca | O6’em | I'ycruna | I'yctmHa | Apxime- dopmynu
Tijga, | Tija, Tija, piguHu’, ooBa IS
3 3 3
KT M r/cMm KI/M cuna, H | pospaxyHKy
20 0,008 1000
4 900 180
0,1 0,4 2

10. Ilpunang pnaa BuMipioBaHHA TYCTUHU pPiAWH Ha3WBAIOTh
apeomempom. JlizHaliTeca mpo OyAOBY Ta IPUHIIUII Aii apeomeTpa.
HanurniTs iHCTPYKIil0, AK HUM KOPUCTYBATUCH.

KniouyoBi TepmiHun

YmoBu mimaBanHg Tia + I'yermna pigmaum + CepenHs rycTuHa Tija
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JIABOPATOPHA POGOTA N2 10 ’E-!,#ﬁ
Tema. IlepeBipka yMOB IJIaBaHHS TiJja. rnk.com.ua/
106681

MeTa: mOCAiIHUM ILJIAXOM IIePeBipUTH, 3a AKOl yMOBMU:
TiJI0 TIJIaBa€ Ha IIOBEPXH1 PiAMHM; Tijo IIJIaBae Bcepe-
OIVHI pigwHM; TijO TOHe B PimwmHi.

O6napgHaHHA: TpobipKa (a00 HeBeJMKaA CKJSHKA 3-IIiJ JIiKiB) 3 KOPKOM;
HuUTKa (a00 apormHKa) 3aBaoB:kKu 20-25 cm; mocyamHa i3 cyxum
MiCKOM; BUMIiPIOBAJBLHUNA ITWJIIHAP, AO IIOJOBHMHN HAIIOBHEHMII BOOIO;
Tepesu; ImalepoBi CepBeTKMU.

BkasiBku go po6otu

MiarotoBKka A0 eKCNepuMeHTy

1. Ilepm HiK BUKOHyYBaTum pOOOTY, IIepeKOHAaWTecs, IO BU 3HAETE
BigmoBiAl Ha Taki 3ammTaHHS.
1) dKi cuau miroTh Ha TijO, 3aHypeHe B PiauHYy?
2) 3a aKo00 (popMyJIOI0 BH3HAYAIOTHL: CUJIY TSXKIHHS; apxXiMemoBy

CHJIY; CepeIHI0 T'yCTUHY Tija?

3) fAkuMm; € yMOBUM IJIaBaHHSA TiJ?

2. BuzHauTe miHy IOSIJIKM IIIKAJHM BHUMipIOBAJLHOIO IUJIiHIPA.

3. 3akpimite mpobipKy Ha HUTII TaK, 00, TPUMAOUYM 3a HUTKY,
MO:KHAa OyJi0 3aHYPUTH HPOOIPKY yV BOAY, a4 IOTIiM BUTATTHU ii.

4. IligroryiiTe Tepe3u 10 poOOTHU.

EkcnepuMeHT
Hompumyiimecv incmpykuyii 3 6es3nexku.
Pesynromamu eumiprogars 6idpa3y 3anocvme 00 mabsuyi.

Hocnig 1. NepeBipka ymoBu, 3a AKOI TiNO TOHE B PiAWNHI
BuwmipsaiiTe 06’em Boxu V, y BUMiplOBaJbHOMY IIUJIiHADI.
HamoBHiTH, mpo0ipKy Irickom mo0 KpaiB. 3aKpuiiTe KOPOK.
3. OmyctiTh mpolbipKy y BUMipOBaJbHUN HUJIIHAP. ¥ pe-
3yJbTaTi BammMx OiA mpobipka Mae ONMHUTUCA Ha IHIi
(puc. 1).
4. BumipaiiTe o6’em V Bogu i mpoOipku; BusHauTe 00’eM V
mpobipku: V, =V -V,.
BuraraitTe npobipKy, IpOTpPiTh ii cEpPBETKOIO. Puc. 1
6. IlokmazmiTe mpoOipKy Ha Tepe3u Ta BUMipA#Te ii macy
3 TouHicTio mo 0,5 r.

N =

v
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Hocnip 2. MNepeBipka ymoBN, 3a AKOI TiI0O NJaBa€ BCcepeAvHi pignHn
1. Bigcumaroum micok i3 mpoOipKM, HOMOMKITBCSA TOro, Imo0 Ipobipka
BiJIBHO mIJIaBajia BcepenuHi pigmam (puc. 2).
2. IloBTopiTe aii, ommcani B 1m. 5—6 mocaixy 1.

Hocnip 3. MNepeBipka ymoBu, 3a AKOI TiNo nnaBae
Ha NOBEPXHi piANHN

1. BimcumTe 3 Ipo0ipKm I1ie AeAKY KiJIbKiCTh ITiCKY.
IlepexonaiiTecsa, 110 MicJisg ITOBHOTO 3aHYPEHHSA
pobipKM 3 ITiCKOM y piAuHY IIpoOipKa CIIIMBa€E
Ha IIOBEPXHIO piguHuU (puc. 3).

2. IloBropits aii, onucaHi B n. 5—6 mocxaimy 1. Puc. 2 Puc. 3
2 .I
O0’em § I'ycruna % am). o
& o £ | N ~| 58 8E
o s 2 b A 0963:(
& = S| B |& ® .~ | B o B -3
o) 5 SR YO S VvV OB E &
S NMS S Qo X, o % © = 8‘ oK 0’.?2 Sp ms D - q_)'g ce o
a|ES5|E€E S |SEsEg IS5 15 BL HTEE
S ESEQS S & | wvE > g O = Egég
S| A~ K = O D& A g 2 ® 2B &
ao| Il ®) = QO .~ H O
Eh = S, ) = ‘D%oo
SN = =] H :ﬁr_, Mm
3 < | &

[y
o
=]
e

ke

A\
e
=
ke

S

w
i)
=)
i)

k=)

OnpauloBaHHsl pe3yNbTaTiB eKCNepuMeHTy

1. Jl1sa KOMKHOTO JOCIimy:
1) BuKOHaWiTE cXeMaTHUYHE KpPeCJIeHHA, Ha SKOMY 3a3HauTe CUJIH,
110 JilOTh Ha IPOOIpKY;
2) BU3HAUTE CepemHIO0 I'YCTUHY P, NPOOIPKU 3 ITiCKOM.
2. 3aHeciTh [0 TAOJHUI pe3yJbTaTh 00UMCJIeHb, 3aKiHUiTh ii 3aIOBHEHHS.

AHani3z eKkcnepuMeHTy Ta MOro pesynbTaTiB

IIpoananidyBaBIIN €KCIEPUMEHT, 3PO0ITH BUCHOBOK, Y AKOMY 3a-
3HAUTEe Pe3yJIbTAaTU IIEPEBipKM YMOB MJIaBaHHSA TiJI.

TBOpue 3aBAAHHA

3anIpomoHyHTe ABa CIOCOOM BH3HAUEHHS CEePeIHbOl T'YCTUHU SHILI.
3anunriTeh IJIaH IIPOBENeHHA KOYKHOT'O JOCTimy.
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S 36. CYAHONNABCTBO TA NMOBITPOINJIABAHHS

CraneBun OpycoK y BOAi TOHe, NpoTe CyAHa, WO 3pobneHi 3i crani,
nnaBarTb. LLIMAaTOK HEWNOHOBOI TKAHWMHU, SKLWLO WOro BigNYyCTUTW,
noyHe nagartn, a NOBITPSIHI Kyni, BUTOTOB/IEHI i3 LLi€i TKAHUHN, He nuLe
34iMMalOTLCA Bropy, a M NigHiMalTb BaHTaX. YoMy Tak? 3’sicymmo.

1. YoMy cyaHa nnaBaroTh?

Ha nepmuit moryian, craib He € IPUAAT-
HOIO JIJIA BUTOTOBJIEHHSA IJIABYYOT'O 3acCO0Y:
rycTHHA cTaJjii HabaraTo 6ijbIlia 3a T'yCTH-
HY BOJM, TOMY CTaJieBa ILJIACTUHKA y BOXi
TOHEe. AJle AKINO 3 IIJAaCTUHKH 3POOUTH
YOBHUK 1 IIOKJIACTH MOT0 Ha IIOBEPXHIO
Boxu, BiH miaBatuMme (puc. 36.1). Homy?

Piu y Tim, 1110 BcepequHi YOBHUKA € IIO-
BiTpa. AKIMo pospaxyBaTu CepeaHio I'yCTH-
HY YOBHUWKA, TO OTPMMAEMO 3HAUEHHH, AKe
HabaraTo MeHIIIe BiJ I'YCTHUHU BOMU:

Puc. 36.1. CraneBa nnacTnHka
TOHE, 2 BUrOTOBMIEHUN i3 Hel
YOBHWK MJaBa€

Cepenua rycruna _Maca o6osonku + Maca pedoBuHE BcepenHi

Tija Raramsunit 06°em

KoHcTpyKIlis Oyab-IKOro cyaHa Iepeadavae HAsIBHICTL ycepemauHi
HBOTO IIOBITPsA, TOMY cydHa nJaa8armbv HA NO6epxXHi 600U, 3aHYpIO-
I0YUCL HA B8I0HOCHO HeB8esUKY YACMUHY €8020 00 €MY.

2. Y 4OMy pi3HMLA MiXXK BOAOTOHHAXHICTIO Ta BAaHTAXHICTIO cyaHa?

Kosu HOBe CygHO CITyCKalOTh Ha BOAY, BOHO MOUYMHAE 3aHYPIOBATHU-
csa. Hmxkua yacTuHa cygHa IMOUYMHAE BUTICHATH BOAY, YHACTIiZOK YOTO
BUHUKAaE apxXimenoBa cuya. Kosmu apximemoBa cuJia 3piBHOBaKYy€E CUJITY

TAKIHHS, CYy[HO IepecTac 3aHypPIOBATUCS:

Fapx = Prasm (mcy,uHa +mBaHT)g :
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I'mubuny, HA AKY 3aHYPIOETHCA CYAHO, HA3UBAIOTh ocadkorw. Ocadka
CYOHA 3MIHIEMBCS 3AJeHHO 8i0 HABAHMANEHHS CYOHA ma 6i0 moezo,
Y piukosiil wu mopcvkiil 600i 60HO nepebysae. 3po3yMiso, 110 cYyoHO He
MONCHA Nepesanmaxiysamu.

Jlimito Ha Kopmyci cyama, IO II03HA-

/nOMipKylhTe, yomy

yae Moro MaKCUMaJIbHO JOIIYCTUMY OCaJ- HEGE3MEYHUM

Ky, 3a AKOI CyZHO MO’Ke 0Oe3meuHo ILIa- € NNaBaHHA CyaHa,

BaTH, Ha3UBAIOTh 6amep.inieio (puc. 36.2). 3aHYpeHoro Ak

Konu cymHo moOBHiCTIO HaBaHTaKeHe, TO HUXKYe Bif BaTepniHii, Tak
BOHO 3aHypeHe y BOAYy HapiBHi 3 Barep- i BULLE 3a BaTephiHito.
JiHi€0. /

Bary Boau, AKy BUTICHAE CyAHO, 3aHYpeHe A0 BaTepiHii, TO6TO 3HaYeHHA
apxiMefoBOI CUMK, WO Ai€ HA MOBHICTIO HaBaHTa)eHe CyAHO, Ha3nBalTb
NOBHOIO BOAOTOHHAXKHICTIO CyAHa.

Haii6inbri cynua (TaHKepH AJisg Ha()TH) MAIOTh IIOBHY BOJOTOHHAMNK-
HicTe 10 5 muaH KH, ToO6TO ixHA Maca 3 BaumTaxkeMm csarae 500000 .

SKIIO 3 MOBHOI BOAOTOHHAKHOCTI BHUKJIIOUMTHU Bary caMoro cynHa,
TO OTPUMAEMO MAKCUMAJIbHY 642y 6AHMANY, AKUIL MOX}e 83imu HA
oopm ye cydHo, TOOTO BU3HAUMMO BAHMANCHICMb CYOHA.

BaHTa)HiCTb cyAHa — MaKCMMasibHa Bara BaHTaXKy, AKAA CyAHO MOXe
B3ATW Ha OOpT, — Ue Pi3HMLA MiXX MOBHOK BOAOTOHHAXHICTIO CyAHa
Ta MNOro Baro.

Ykpaina — mopcbKa aepskaBa. CymHa 6araThbox KpaiH CBiTy Kopu-
CTYIOTBCA YKPalHCBKMMU MOPCBKUMM Ta PIYKOBUMU HOPTaMMU.

Puc. 36.2. Kopnyc cygeH

dapbytoTb y ABa Konbopwu

" 3a3BMYaN TaK, WO BULE Bif

e BaTepiHii BiH YopHMA abo
: . 6inniA, a HUXKYe — Bignosia-

HO YepBOHUIN abO YOpHUIA

Barepainia §




§ 36. CygHONNaBCTBO Ta MOBITPOMNIaBaHHA

AOCNIAKEHHA

IIlo sHamoOuMTHCA: Ta3WMK i3 BOJOIO;
ILIACTUJIiIH; micoK (ciysb) a6o Habip apib-
HUX TIpeAMeTiB OJHAKOBOTO pPO3Mipy,
rycTUHa SIKUX OiJbIlla 3a T'YCTHUHY BOIU
(omHaKOBi MOHETH TOIIIO).

BurorosTe 3 miacTuIiHy YOBHUK 1 3a-
mycTiTh #oro B miaBaHHA. IlociaimoBHO
HaBaHTaKyIOUM YOBHUK, BU3HAUTE MOT0 BAHTAXKHICTh. 3aIUIIiTh
pe3yJbTaT y BIiANOBIZHMX OAWHUIIAX (HAIPUKJAA: BaHTAKHICThb

\‘IOBHI/IKa JOpiBHIOE Basi 3 JIOMKOK IicKy abo Basi 5 mMoHeT mo 1 rpH).

3. fIK 3pincHuNaca Mpisi NIOAUHU niTaTn?

Jlronu BiKe JaBHO BUKOPUCTOBYIOTH nogimpsari Kyai (aepocmamu),
10 34iMMAaIOThCS 3aBAAKI 3aIIOBHEHHIO IXHBOI O00JIOHKM TrapsuynM IIO-
BiTpaM abo jerkuMm razoM. CepedHsa zycmura noeimpaHol Kyni meHw.a
610 2ycmuHu nogimpsa, W0 0mMouye Ky, momy UULMOEXYEAIbHA CULA
Oinvia 3a culy MANCIHHA — KYaa nidiilmaembvces.

MNigHimanbHa cuna MNOBITPAHOI Kyni — L Pi3HUUA MiXK apXiMegoBoOlo
CUJIOD Ta CUJIOD TAXKIHHA, AKI AiloTb Ha KyMO: Fri,=Fopy = Fop.

3apas3 MOBITPSAHI KyJi BUKOPHUCTOBYIOTH IJIA METEOPOJOTIUHUX Ta
IHIIIUX DOCJIiM:KEeHb, 3Maradb, IIi3HABAJBLHUX IIOLOPOKEH TOIIO.
IloBiTpsAHI KyJai, HAamOBHEHi JEerKMM Tra3oM (IIepeBaskKHO TeJlieM),
Ha3WBAIOTh WaApJAbEpaAMu, a KyJi, HAaIlOBHEHI rapadymM IOBiTpAM, —
MmoHzonb@'epamu (puc. 36.3). Bucoxky TemuepaTypy IIOBiTpS BcepeamHi
KYJIi HiATPUMYIOTh Ta30Bi MaJbHUKMU, YCTAHOBJEHI B T'OPJIOBUHI KYJIi.
OCKiJIbKM T'yCTWHA TOBITPS 3 BHCOTOI 3MEHINYEThCA, ITOBITPAHI
KyJIi He MOXYTh HiAHATHCA Ha NOBLJIBHY BUCOTY.
Iosimpsani kyai nidiitmaromoecsa auwe 0o miei
sucomu, Oe 2ycmuHa nosimps, W0 Omouye Ky.Jio,
0opiBHIOE cepedHill sycmuHi KYai 3 6aHMANCeM.

Puc. 36.3. loBiTpAHi Kyni, AKi 34iMMaloTbCcA 3aBAAKU
3aMOBHEHHIO OOOJNIOHKM TapsauYMM MOBITPSAM, Ha3BaHi
Ha yecTb 6paTiB MoHronbd'e 3 OpaHuii, Axi y XVIII cT.
3pobunn Uen BUHaxia
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41 3HAETE BW, WO...

Ycboro 100 pokKiB TOMY CEpMO3HUM KOHKYPEHTOM iTakiB, AKi 3a-
pa3 AOMiHYyOTb y noBiTpi, 6yB dupuxabse — niTanbHWIA anapart,
WO MAE rBUHTOBMIM ABUFYH i KOPMYC, HAaNMOBHEHWUA NErkrMm rasom
(BUrnAag cyvyacHoro avpwx<abna ame. Ha 3actasui o § 36). [poTe HU3Ka
KaTacTpod y 30-x pokax MVHYNIOro CTOMITTA NpMBena A0 nporpawy anpu-

Xabna B KOHKYPEHTHIN 60poTbbi 3 nitakom.

Bnnsbko 10 pokiB TOMy 3[aBasnocs, WO HACTA€E BiAPOAXKEHHA AUPU-
Xabna: Google po3noyaB NPOEKT 3i CTBOPEHHA Mepexi anpuxabnis, Aki
3abe3neyaTtb iHTEPHETOM yce HaceneHHA 3emsi. Ane 3HOBY Mopaska —

Uboro pasy nepemory 3gobynu cynytHukm Starlink.

Tox 3apa3 anpwxabni, He3Bakaoum Ha 6e3niu nepesar, He MalTb LWK-
POKOro 3aCToCyBaHHA. IX BUKOPUCTOBYIOTb ANA NepeBe3eHb Ha HeBenuKi
BiACTaHi BaHTaXiB, rabaput AKX NepeBuLLYIOTb PO3MIPK NiTaka, a TaKoX

ANA HAayKOBUX [JOCAIAXKEeHb, Y KOMepUiHNX Ta BINCbKOBUX UiNAX.

L. YuynMocna po3B’si3yBaTtu 3apgadvi

M 3apaua. O6’em moBiTpaHoi KyiIi gopiBHIoe 400 M3. Kyna martdrye
Tpoc, AKWUM NIpuUKpimaeHa mo npuuajay, i3 cmijgoioo 800 H. Iliciaa
BIIKPiNIJIeHHA Tpoca KyJsd 3MOIVIa IMiAHATHCA HA IIEBHY BUCOTY. S1KOIO
€ TyCTHHA TOBITpPA HAa IIili BMCOTi, AKIIIO TI'YCTHMHA IOBITPA HaBKOJIO

opudasy cTaHoBUThL 1,3 xr/m3? M

Anani3 @isuunoi npobnremu. Kyna npunuumia mifg-
Himarucd Tomy, II[0 Ha Ii¥i BUCOTI il cepedna zycmuHa
dopisnioe zycmuni nogimps. 1llo6 BU3HAYUTHU CEpPEIHIO
T'yCTUHY KyJi, Tpeba sHauTu; ii macy. Macy KyJi 3Haii-
JIeMO 3a CHJIOI0 TS KiHHSA, IO Jie Ha Hei.

BukoHaeMO NTOSACHIOBAJbHUU PHUCYHOK, HA AKOMY
300pasMMO CHJIM, IO JisiAW HA KYJII0 Ha IIPUYAJIi:

ij — cwmia TsKinEA; F,, — apximenosa cuia,

F_.— cuna Harary tpoca. IlpukpinieHa Kyasa He

pyxaJjacs, TOMYy Ii cuau OyJu CKOMIIEHCOBaHi.
3agauy posp’asyBaTuMeMo B ogumHHIAX CI.

F,

apx

Mwn po3Bs'saxkemo 3agauy no giax. O3HanomTeca 3 po3B’'A3aHHAM, a NOTIM
cnpobyriTe po3B'A3aTy L0 3agadvy B 3araJibHOMy BurAgi (oTpumaiTe
3aranbHy Gopmyny, nepesipTe OAMHWLIO, 3HAWAITb UYNC/IOBE 3HAYEHHA

LYKaHOI BENNYMHM).
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4 Tano: Iowyx mamemamuunoil moodeni, po36'a3aHHA.
v : 400 3 Cunu, AKi Jidam Ha OPUKPIILIEHY J0 IPUYaJIy
chym:800 H KyJII0, CKOMIIEHCOBaHi, OTJKe:

e _13KI‘ FTﬂm+FHaT:Fapx = FTﬂ}l{:FapX_FHaT°
Ponos = Nl 1. Busnaunmo apxiMemoBy cuJy, IO Aifjaa Ha
g=10 H MIPUKPITLJIEHY A0 IpUYaJay KYJIIO:

3 — Kr Fapx =Po HOBgVKyJIi;
Haumu:
K H
9 F._ =132 .10 — 400 m® =5200 H.
Pros apx M3 KT

2. Busnauunmo cmiy TAMXKIHHA, IO Oi€ Ha KYJIIO:
Fran = Fopx = Frans Frgn =9200 H-800 H =4400 H.
3. BusHaumMmo Macy Ta cepefHIO I'yCTUHY KYJIi:

F. 4400 H
F, .=mg = m=—"; m:—H:440 KI.
g 10 —
KT
5 < m.p _4401cr_11£
Ry Y g00m® T M

4. T'ycTrHa mOBITPA HA BUCOTI HAOLIBIIIOrO IMiAHATTA KYJIi ZOPiB-
HIOE CepefHIi I'yCTHHI Kyqi, ToMy Ha mii Bucori p_ ., =1,1 Kr/MS3.
Bionosiov: pyo;=1,1 Kr/™m3.

NoBHa BOAOTOHHAXHICTb — MigHimanbHa cuna
Bara BOAW, AIKY BUTICHAE CyAHO, Frin=Fapx— Frax

3aHypeHe OO0 BaTepniHil. t
p}cyni < pHOBiTpﬂ

MNoBiTpAHI Kyni nNigHimalTbCA
Ha BWCOTY, fie TryCTNHa NoBITPA
JOPIBHIOE CcepeHin ryCTUHI Kyni.

S~ T

BatepniHis .
BaHTa)HICTb — MaKcMManbHa Bara BaH-
< Taxy, AKUN CYAHO MOXe B3ATU Ha 6opT.
Prina pBo,zm

CepepgHA ryctuHa Maca o6osouKY + Maca peuoBUHU BCepeanHi

Tina 3arajpHu 00°eM
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1. Homy MeTtajieBe cynHO ILIaBae Ha moBepxHi Bogm? 2. Illo Take
ocagka cynHa? 3. IK mosHAUalTh Ha KOPHYCi CyaHA MaKCHMaJbHO
moryctTuMy ocanky? 4. IlaliTe o3HaueHHA BAHTAYKHOCTI CyIHA.
5. Ik sHaiTM HmigHIMaJBHY cuJy IOBiTpsaHoi Ky’ai? 6. Homy mo-
BITpAHI KyJi He MOKYTHh HifiliMaTucsa AK 3aBrOJHO BUCOKO?

1. ¥V npicHiit Bozi cyzHO BUTicHAE Boxy o6’emom 15000 m3. Busnau-
Te: a) IOBHY BOJAOTOHHAKHICTH cymHa; 0) Bary BaHTaXKy, AKIIIO
BJacHa Bara cyma 50 MH.

2. BaHTaxxk axol HaUWOIJIBIIIOl Macu MOKHA MepeBe3TH Ha ILJIOTi,
AKINo Maca ItoTa fopiBHioe 100 Kr, a fioro 06’em — 1 m3?

3. I'enmieBa Kynbka macor 100 r mararye HUTKY i3 cuiooo 2 H.
Busnaure: a) cuny TaKiHHA, IO Ai€ Ha KyJIbKYy; 0) apxiMemoBy
CHJy, IO Ji€ HAa KYJbKY; B) IiAHIMaJbHY CUJIYy KYJbKH; T) Macy
BaHTaXy, AKUU KyJbKa MOXKe MiTHATH.

4. Yy 3MiHUTBCSA BUINTOBXYBaJIbHA CHJA, fAKa i€ Ha CYIHO, KOJU
CyZHO mepeige 3 piukum B mope? Um sminuTbesa ocagka cymua? O0-
I'PYHTYHITE CBOIO BiAIIOBiJb.

5. ¥V piuni cygHo BHTicHAE Bomy o6’emom 20000 m3. Ha ckimbkum
BMiHUTBCA 00’€M BOJM, SAKY BUTICHSE CYIOHO, SIKIIIO BOHO IHepeiiae
3 piuku g0 mMopa?

6. I'yctuna mositpsa popisaioe 1,29 xr/m3. fIkoro mae GyTu rycTHHA
TEILJIOr0 IIOBITPA BCepeaUHI MOBITPAHOI KYJIi, 1100 KyJId movaJja ITigii-
matuca? 06’em kyuai 500 m3, maca 0000HKH it BaHTa:Ky — 150 Kr.

7. Y akiii BomoliMi BaHTa'KHICTH TOI'O caMOr'o 4oBHaA Oyne Haiibiyib-
moro: a) B o3epi Csitasw; 6) y Cepensemuomy mopi; B) y HopHOMY
Mopi; T) B o3epi KyHniryunma?

8. IliaroTryiiTe momoBigb abo Ipes3eHTaIlilo Ha ogHY 3 TeM: «IcTopia
MOBiTpOIJIaBaHHA», «ICcTOpisa cymHOIJIaBCTBAa».

KniouoBi TepmiHun

Bogmoromnakuicte + BagHTakmicts < Barepaimia < Ocagka
« Iligmimansua cuma * Aepocrar « CepenHsa rycTHMHA Tija
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NiAGUBAEMO NIACYMKU PO3AINY 3

YactuHa 5 «BuwitoBxyBanbHa cuna. MnaBaHHA Tin»

1. Bu pgismanwucs, 1o Ha Tijo, AKe mepeOyBae B pigmHi abo rasi, mie
suwmosxysavia (apximedosa) cuaa.

F .
apx ApximenoBa cuia =

_ apx
F, apx — ppi,ug VsaH

ApximenoBa cujia HaIrpsMJIeHa
66pMUKAJILHO 620pY Ta TPUKJIaJeHa
0o yeHmpa 3aHYpeHOi YaCTUHU TiJja.

2. Bu pgocnigunu ymosu nia6aHHA Mid.

IInaBanHa IInaBanHA Ha
3aHypeHHA . . CuniuBaHHA ..
BCepeIuHi piAnHU TIOBEPXHi piAnHU
@Fapx
Fapx FTSI)K
TAXK
FTHJK =Fapx F’Mm <Fapx F’rm{c =Fapx
Pr > Ppix Pr = Ppig Pr <Ppig
3. Bu 3’acyBanu, womy naasaiomv cyoHa, Ni3HATUCHA ”apx
npo ixXHi xapaxkmepucmukxku (BOJOTOHHAKHICTD,
BaHTAKHICTB) i AedAKi mepminu (ocagka, BaTepJIiHiA). _
F

THAK

IInaBaHHA CYREH: Parina<Psogms Fram=Fapx

4. Bu pisHaJjucs, 1110 pO3yMilOTh Hif niOHIMALLHOI CUJOI0 NOBIMPAHOL
Kysi 1 10 AKOI BUCOTU MOYKe HiTHATUCA HOBITPAHA KYyJId.

HOBITpOl’IJIaBaHHH
. < . F <F — puyni - pnosi'rpa ’ Fme > Fapx
P KyJIi P moBiTpA > * TaK apx .o
3. .0 KyJd 3aJIMIMIA€ETBCA Ha IIEBHIU
KyJad I1O1MMAa€ETbCA .
BUICOT1
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[m] 7%; [s]

3ABOAHHS OJis1 CAMONEPEBIPKUA [R]Ta
A0 Po3ainy 3
YactuHa 5 «BuwroBxyBanbHa cuna. NMnaBaHHa Tinx» 106684

rnk.com.ua/

V sae0annsax 1-6 eubepimv 00HY npasusbHy 6i0nosidv.

1. (1 6an) Cepenus rycrusa Tiga cranosuTb 900 xr/m3. Ha mosepxwHi
SIKOI PiIMHM MJIaBaTUMe Ie TiJio?
a) Boma; ©0) HadrTa; B) OJisA; TI) COHUPT.

2. (1 6an) Ons BUTOTOBJEHHSA KJIEIO TijI0 3 OPI'CKJIa 3aHYPUJIU B alle-
TOH. IK IOBOAUTUMETBHCS Tijgo?
a) TOHYTHUME;
0) miaBaTHME BCEpPeIUHi alleTOHY;
B) CILIMBATHME;
T) BiAmoBiAb 3aJIe;KUTHh Bifg 00’eMy Tija.

3. (2 6aau) Hotupu omHAKOBiI 3a po3mMipom
OpyCKU, BUTOTOBJIEHI 3 pPi3HUX PEUYOBUH,
nomictTusiv B piAmHy (AMB. pUCYHOK). Bpy- f
COK 2 MimHO mpusrae mo auHa. Ha axwmit
OpyCcoK mie mHaiibinbIiia apximemoBa cuia? @
a) Opycok 1; B) Opycok 3; ﬂ
0) Opycok 2; r) 6pycok 4.

4. (2 6anu) Y akit BogouiMi Ha Te caMme TiJjo, ITIO IIJIaBa€ Ha ITOBEPXHi,
IiaTuMe HaMOiJbIIa apximenoBa cuJa?

a) ozepo CBiTaA3b; r) o3epo Kywiryupga;
0) YopHe mope; ) B yCiX BHHOagKaxX apximemoBa cuJia
B) CepensemHe Mope; € OITHAKOBOIO.

5. (3 6aau) ApximenoBa cuja, sIKa Ai€ Ha MOBHICTIO 3aHYPeHE B PIAUHY
tino o6’emom 0,21 m3, nopisuioe 2,1 kH. ¥ AKy piguHy 3aHypUIN
Tijmo?

a) coupt; 0) HadTa; B) OJid; T) Boja.

6. (3 6aau) IoBirpana kynsa o6’emom 800 m? i macoro 960 Kr symu-
HUJIacA Ha IIeBHiN BUCOTi. SIKOIO € rycTHHA IOBITPA Ha Iifl BUCOTi?
a) 0,83 xr/m3; B) 1,29 kr/m3;
6) 1,2 xr/m3; r) 12,9 xr/m3.

7. (3 6aau) 3a crampapTaMu MiJi KOKHUM KPIiCJIOM ITacakKUpPCHKOTO
JiTaKa MIiCTUTbCA PATYBAJbHUN KUJET. Y AKUX BUOAOKAX IIepe-
0aueHO BUKOPHCTAHHSA JKHUJjeTa?
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3aBaaHHA pna camonepesipku Ao posginy 3. YactuHa 5

8.

(4 6anu) Opsopiguuii 6pycox rycrunoio 0,7 r/cm® miaBae y Bofi
TakK, IO HaJ BOMOIO IlepedyBa€ TiJbLKKM HMOr0 dYacTHHaA 00’eMOM
60 cm3. Busnaute 06’eM 6pycka.

(5 6anis) SIKIO KyJNbKY, IMiABilIIeHY HAa HUTILi, ITOBHICTIO 3aHYPUTH
Yy BOMy, TO CHJIa HATATY HUTKU AopiBHIOBatmMe 3 H. fKmio & 1o
KYJBbKY IIOBHICTIO 3aHYPUTHU B Tr'ac, TO CUJa HATATY HUTKU JOPiBHIO-
BatuMe 3,2 H. BusHauTe rycTuHy marepiajy, 3 SKOro0 BUTOTOBJIEHO
KYJbKY.

3gipme eawi 8i0nogidi Ha 3a80aHHA 3 HABEOCHUMU HANPUKIHUL
niopyynuka. Y 3ae0annax, axki 6u 6UKOHAJAU NPABULLHO, NOJIYLiMb
cymy 6anie i nodinims ii Ha 2. Odepixcane uucno gionosidamume
Pi6HI0 6AWUUX HABYALbHUX 00CAZHEHb.

TEMU PE®PEPATIB | MOBIAOMJIEHD

1.

NOWVAWN

T'nubunn, migkopeHi akBaJaHricTamu. 3axonu OesmeKu mig ugac
MMiIKOPEHHsSI MOPChKMWX TJIMOMH.

Amnapatu nsA BUBUEHHS MOPCHBKHMX i OK€aHCHbKMUX TJIMOWH.
Kiracudgikaiisa MOpCbKUX CyIoeH.

IcTopia mogBOTIB Ha MOBITPAHUX KYJIAX.

Bing mosiTpsiHOI KyJri 0 cyyacHUX JIiTakKiB.

Big crapomaBHiX BITPHUJIBHMKIB A0 CyYaCHUX OKEaHCHKMX JialiHepiB.
BugarHuii KoHCTPYKTOpP yKpaiHchkoro moxom:keHHs 1. I. Cikop-
CbKMUIA.

TEMU EKCNEPUMEHTANIbHUX AOCNIAXKEHD

1.

2.

IlnmaBanHA Tin: eKcnmepuMeHTaJIbHA IepeBipKa pPiBHOCTI

Vian /Ve=Pr /Ppix 3@ NOIOMOrOI0 MiAPYYHUX 3acOObiB.
HocuigkeHHA 1 MOSACHEHHA IMOBENIHKU IaKeTa AJIA CMITTA, AKUI
HAIMIOBHUJIA TEILJIUM TOBiTPAM.

TEMU HABYAJIbHUX NMPOEKTIB

HocaraeHHa yKpalHCBKUX KOHCTPYKTOPIB y MOBiTpOIJIaBaHHI.
MopentoBaHHA IIJIaBaHHA Cy/IeH 3a JOIOMOTOI0 MiIPyYHUX 3aco0iB.
MopenioBaHHA IOBITPOILIABAHHS 3a AOIIOMOT'OI0 IIOBITPSIHUX KY-
JIbOK, HAIIOBHEHUX TeJieM.
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ETANMKU POGOTU HAAQ HABYAJIbHUM NMPOEKTOM

1. OpraHizauinHun etan. Bubip TeMn HaBUYAJILHOTO HPOEKTY, 00-
FOBOPEHHS METH Ta 3aBJaHb IIPOEKTY, CKJIAJAHHA IIJIaHy peaJizarrii
IIPOEKTY.

MnaH npoekty — ue dokymenm, axuil micmums 3a3danezilv Ha-
MivenHUuill nopsadok 0iil, HeoOXiOHUX 0As 00CAZHEHHS Memu NPOEKMY.

IInam momomarae OIiHMTH BJIACHI MOXKJIMBOCTI Ta BHUCBITJIHUTH IIPOO-
JeMu, AKi MOXXYTh BUHUKHYTHU IIiJi 4Yac pPoOOTH.

HominbHO BMBHAUUTU 3MICT eTamiB poOOTH HAaA IIPOEKTOM, BUIU
pobiT Ha KOKXHOMY eTami, TepMiHM iX BUKOHAHHS, O0OB’SI3BKM Ta Bin-
HOBiaJIbHICTh YUACHHUKIB Ta yYaCHUILb IIPOEKTY.

2. NiprotoBuun eran. Ilomyk iHdopmarllii, AKa BUCBIT/IIOE TeMy
HABYAJBbHOTO IIPOEKTY, a TaKOYK OOIOMOTa€ y BUWKOHAHHI 3aBIaHb
IIPOEKTY.

IIig yac momryky marepiajiiB 1o OPOEKTY MOTPiOHO Bigpasy ix cop-
TyBatu. [/ I{BOr0 4acTO BUKOPHCTOBYIOTH ITOPTQOJIIO.

Moptdonio npoekty — ue snopadkosarna 0obipka mamepianis, 3i-
Opanux i3 neéHow Mmemor.

EnekTtpoHHe noptdonio npoekty — uye 30ipka eseKmPOHHUX
mamepianié npoekmy, AKi 6nopadK06aHO 34 Ne6HO CMPYKMYyporo.

EnexTponue mopTdoJio m03BOJsg€ 3OINCHIOBATH INBUIKUMN IIOIIYK
IOKYMEHTiB; ¥MOro JIeTKO peAaryBaTH, IJOMNOBHIOBATH, IIEPEHOCUTH,
30epiraTtu TOIIIO.

BukopucroByiooun I0AaTKOBY JIiTepaTypy, 1HTepHeT-pecypcu, He
3a0yBaiiTe 30epiraTu mocHUJIaHHA Ha KOXKHe M)Kepesio imdopmarmii —
3aICcyBaTU Ha3BYy pecypcy, iM’a aBropa / aBTopku. Ilam’staiiTe Impo
aBTOpPCHKE ITPaBo!

3. NpoekTHUM etan. OmparroBanusa 3i6paHoi ingopmariii, cTBOpeH-
HA MopeJsel, (GopMyJIOBaHHA BUCHOBKIB 1 IIPOIIO3UILINA.

s yrouHeHHA oTpuMaHOl iH(opmaIllii Ta omep:KaHHA M0JaTKOBOI
MOJKHAa 3BEPTATHCS [0 JOBiIJHWKIB, CJIOBHUKIB, a TAKOX IO BUUTEJS /
BUUTEJbKU.

4. OcpbopmnroBanbHuM etan. OGopMIeHHS pPe3yabTaTiB poOOTH HAJ
HaBYAJbLHUM IIPOEKTOM, CTBOPEHHS ITPE3CHTAIlil IJIa 3aXUCTY IIPOEKTY.
IITo6 mpesenTallia IpPoEKTy BimbOyaach yCHillIHO, HEOOXiJHO BUAIIUTH
yac A ii peresibHOI miaroroBku. IlepexoHaiiTecs, 10 BM BUKOHAJU
Bci 3aBmamua mpoekTy. IliaroryiiTe momoBiab. IIasa momoBinxi BubupaiitTe
HaWTOJIOBHIINIE, BUKJIAJANTE CBOI IYMKM KOPOTKO, YiTKO M 3P03yMiJo.
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Etann pO6OTI/I Ha[ HaB4Ya/lbHUM MNPOEKTOM

SIKII0 BM IJIaHyeTe IPEe3eHTYBATH HPOEKT i3 KOMII'IOTE€PHOIO IIij-

TPUMKOIO, TO 3a3JaJeTifb HANHUIIITL MJaH, Y AKOMY IIO3HAUTE IIOCJi-
JIOBHICTEL ciaiaiB. OpieHTOBHO Ile MOKHA 3POOUTH TakK.

3micT ciaiiga 3micT momoBimi
Tema IIPOEKTY, IToBimoMIeHHA TEMU HPOEKTY, IPEACTaBJICHHS
BUKOHAaBII1 BUKOHABI[iB

Karouose nuranusa

IToBimoMJ/IeHHA KJIIOUOBOI'O NMUTAHHS, AKe BimooOpa-
JKae TeMy Ta MeTY IIPOEKTY

Marepianu mpoekTty | PosmoBigp mpo mociimkeHHs

BucuoBku OroJionieHHss BUCHOBKIB

Crucok m:xepen

IIpesenTamisa m:xepeJ, 10 OyJau BUKOPHCTAHI IIiJg
yac pobOTH HaJ IIPOEKTOM

Ilopaka npoekToM. IlogAaka BciM IpucCyTHIM 3a yBary,

ITogsixa BciMm, XTO momomaraB y poOOTi Han

mobasKaHHA yCHixXiB

5. MNMpe3eHTauinHMin etan. [lemoHCTpAallis pes3yJabTaTiB HaBUYaJb-

HOTO IIPOEKTY, BaXUCT ifel HPOEKTY Ta OTPUMAaHUX pPe3yJbTaTiB.

6. MipcyMKkoBUM eTan. AHaii3 BUKOHAHHA 3aBJaHb HABUYAJIBHOI'O

MIPOEKTY, BU3HAUEHHSA PEe3yJbTATiB MPOEKTY: IKY KOPHCTH HNPUHiIC abo
MOYKe TPUHECTU IIPOEKT.

1.

3aranbHi NnpaBuna npeseHTauii NPOEKTY
HomoBimaiiTe 3 rapauM HacTpoeM. He 3abyBaiiTe mpo CBifi 30BHiII-
Hill BUIVISZ, CIiAKYITe 3a IIOCTAaBOIO.
Ha mouarky BuCTynmy 4YiTKO Ha3BiTH cebe, IIOBiJoMTe HpPO TeMy
BUCTYIIy Ta Ipo0JeMy, HaJa AKOIO BU IPAIlIOBAaJIU.
Ilig yac momoBizi AWBiITBHCA HA ayaUTOPIIO.
CrnoBa BUMOBJIANTE T'OJIOCHO Ta YiTKO.
He umraiiTe momoBigpk 3 apKylma, a JIMIIE 3BipAlTecsa 3 HOTaTKaMM,
100 HiYOro He ITPOMYCTUTH.
CresxTe 3a yacoM BHCTYIy. BiH He IIOBUHEH IIepeBUIIIYyBAaTHU perjia-
MEHT.
PernameHt — ue uac, akuil sidsedeno na eucmyn. IIpo csiil pezna-
MeHm Heo0xiOHo disHamucsa 3a3daneziov, uie nid wac nidzomosxku
do sucmyny.
ByabTe rorosi BigmoBizaTyu Ha 3anuTaHHsg. Biamosini Ha sanuTaHHSA
0aKaHO MOYMHATU 3 MOAAKH THUM, XTO IX CTaBUTh.
Ilicna saBepilleHHs JOHOBiAl Ta BiAMOBimel Ha 3amuTaHHS IOMA-
KyHTe BCiM IIpUCYTHIM 3a yBary.
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TABNUUI TYCTUH AEAKNX PEHOBUH
(3a Temnepatypmu 0 °C i TUcKy 760 Mm pT. CT.)

TabnuusA rycTuH AeskuX peyoBuH Y TBEPAOMY CTaHi

PeuoBuna | p, kr/m® | p, r/cm® | PeuoBuma | p, Kr/mM° | p, r/cm®
Anmominii 2700 2,70 OnoBo 7300 7,30
Beron 2200 2,20 OprckJo 1200 1,20
Tpamir 2700 2,70 Ocwmiit 22500 22,50
Hy6 cyxuii 800 0,80 ITapadiu 900 0,90
3aiiso 7800 7,80 IlnaTuua 21500 21,50
30J0TO 19300 19,30 ITosxiernien 940 0,94
Ipugii 22400 22,40 IToprensaua 2300 2,30
Kampon 1140 1,14 CBuHeIlb 11300 11,30
Kopox 240 0,24 CkJ1o 2500 2,50
Kpeiiga 2400 2,40 CocHa cyxa 440 0,44
JlaTyusn 8500 8,50 Cpibio 10500 10,50
Jlin 900 0,90 Cranb 7800 7,80
Mapmyp 2500 2,50 Iuuk 7100 7,10
Minb 8900 8,90 YapyH 7000 7,00

Tabnuua rycTuH geaknx peyoBUH Y pPiAKOMY CTaHi

PeuyoBuna | p, kr/m® | p, r/cm® | PeuoBmma | p, kr/m3 | p, r/cm®
Arneron 790 0,79 MacTuio 900 0,90
Bensun 710 0,71 Men 1420 1,42
Bensoxa 880 0,88 Oumis 900 0,90
Boga mopcska| 1030 1,03 OjoBO pimke 6830 6,83

(sa t=409 °C)
Bopga uncra 1000 1,00 Hadra 800 0,80
Tac 800 0,80 PryTn 13600 13,60
Tainepun 1260 1,26 Coupr 800 0,80
Husenbue 840 0,84 CynsdarHa 1800 1,80
aJIuBO KucJoTa
Tabnuus rycTiH fesaKknx peyoBuH Yy ra3onoai6HoMy cTaHi

PeuoBuna p, kr/M2 | p, r/em® | PeuoBuna | p, Kr/m3 | p, r/cm®
Aszot 1,250 0,001 25 | Kucenn 1,430 0,00143
Bogenn 0,090 0,00009 | IToBiTpsa 1,290 0,001 29
Byrnekucauii ras | 1,980 0,00198 | Yaguwuii ras | 1,250 0,001 25
Teniit 0,180 0,00018 | Xusop 3,210 0,003 21
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BIANOBIAI A0 BIMNPAB
| SABOAHDL AJis1 CAMONEPEBIPKU

Po3ain 1. METOAU NIBHAHHS1 NPUPOAM.

®PIBUKA SIK NTPUPOOAHUYA HAYKA
Ne2.2.a)2;0)3;B)1.N23.1.0,145m; 1500 m; 2032 M. 2. BepxHa mexxa —
60 ma; C=2 mu. 3. Maca, m, Kr; IIBUAKiCTh, U, M/C; ODOBKUHA, [, M.
5. 420 m?; 4,2-10* nm?%; 4,2-10° cm2. Ne 4. 1. Tak. 2. 5 MJIH MOJEKY.L.
3. liameTp MOJIEKYJIM He MEHIITUHA HixK 1 HM.

3aBAaHHA Ana camonepeBipKu Ao po3gainy 1

1. a. 2. B. 3. B. 4. 6. 5. a. 6. 6. 7. B. 8. a. 9. MipHuii muaiagp; od’em;
cm?; 2 cm3; 40 cmB®; 70 cm3; 2 cm3. Tepmomerp; Temmeparypa; °C;
1 °C; 22 °C; 53 °C; —32 °C. 10. 1-B; 2-T'; 3—-B; 4-€; 5-A; 6-][I.
11. 2 mMm. 12. 60.

Pozgin 2. MEXAHIYHUWU PYX

YactuHa 1 «[MpaMoniHiiHuN piBHOMIpHUI pyX>»

Ne 6. 1. a) Boxgu; 6) aBTomob6ina; B) Semai. 3. Kyna pyxamaca maiike
3 TAKOIO caMOIO IIIBUIKICTIO, IO # JiiTak. 4. a) Tak; 6) Hi. 5. L = 3 KM;
lnc =4,5 km; [, =15 xm. N°7. 1. IIlnax; =0.3.a)l=70Mm —
BimHOCcHO moTaAra; [=407,5 m — BigHOCHO 3eMmJi; 0) [=7,5 M — BigzHOCHO
mordara; [=392,5 m — BigHOCHO 3emui. 4. a) [=#40,8 M, s=26 wm;
6) 1~81,6 m, s=0. N°8. 1. 3 km. 2. v; =0,556 ™m/c; v, =0,45 ™m/c.
3.16 m/c.4.5Mm/c; 1800 m/c; 0,012 m/c. 5. 7,2 km/roxa; 1800 km/rom;
0,72 km/rox. 6.~ 9,5 Tpau KM. N° 9. 1. 54 kM. 2. [logomy; npubIU3HO
B 1,3 pasy. 3. 1 m/c. 4. Tperiit; apyruit; apyruii. 5. 50 c. 6. Hi.
Ne 10. 2. ITlimoxim — I, BemocmmemumcT — II, Tpaxtop — III.
3. a) PiBHoMipHO, aBiui CcTPMOKOM 3MEHIIYIOUM HIIBUAKICTL CBOTO
pyxy; 6) vr=15 m/c; vp=>5 m/c; vi=0; B) ;=30 M; ;=20 w5 /;1=0.
5.a) 3,5 m/c; 6) 2,5 rox; B) 25 m. N2 11. 2. 20 ¥m/rox. 3. 70 xm/To.
4.40 xB.5. 700 km/rox. 6. 75 Km/rox. 7. a) Ilepmri 20 ¢ Habupas IIBUI-
KicTh, 10 ¢ pyxaBca piBHOMipHO, gajai 30 ¢ ramxpmyBaB, octauHi 20 c

smin

nepebyBaB y cTaHi crmokoro; 6) 700 m; B) 10¢c; )~ 11,7 m/c; = 8,75 Mm/c.
3aBAaHHA gna camonepesBipkn Ao po3ainy 2. YactuHa 1

1. 6. 2. 7. 3. B. 4. B. 5. B. 6. 1-B; 2-B; 3—-A. 7. a. 8. a. 9. 0,9 m/c;
3,24 km/rox. 10. 3 km/Troxm. 11.3a 4 c. 12. 75 Km/rox; 2 KM.
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Bignosigi oo Bnpas i 3aBAaHb ANA camonepesipKky

YactuHa 2 «PiBHOMipHUIA pyx no kony. KonuBanbHuUmn pyx»

N 12. 1. 0,75 c. 2. 15 06/c. 3. 5 06/c; 3,3 06/c. 4. ~ 16,7 mc. 5. fAxio pyx
piBHOMipHMIL. 6.31,4 Mm/c. 7.~ 0,67 c. N°13.1. 7. 2.a) 48 roxm; 6) ~ 17 520 rox.
3. 86 400 c; 604 800 c; 31 536 000 c. 4. ~ 1. 5. = 1 Km/c. 6. = 9,4 m/c,
abo ~ 40 km/rox. 7. 3emas, ~y 2,3 pasy. N2 14. 1. 2 cm. 2. 2 c. 3. 2 T'm.
4.480.6.4 M.

3aBOaHHA AnAa camonepeBipku Ao pos3pginy 2. YactnHa 2

1. 6. 2. a. 3.a. 4.6. 5. 1. 6. B. 7. 0,5 T'm1.

Po3pin 3. B3AEMOAIA TIJ1. CU/IU B NPUPOAI

YactuHa 1 «flBuuye iHepuii. IHepTHicTbL i Maca Tina.

lyctTuHa pe4oBUHM»

Ne 15. 7. 1) a) 5,3-103kr; 6) 250 kr; B) 4,7xr; r) 1,5-10% kr;
2) a) 5230 1; 6) 270,84 1; B) 56,091 r. N2 16. 1. JliBopyu. 2. 189 r 740 Mmr.
Ne 17. 1. a) He 3swmiHIOETBCS; 0) 3MEHIIYETHCSA; B) 30iJBITYETHCH.
2. 21 v 500 xr; 21,56 r. 3. I'veruHy. 4. 3a YMOBU OSHAKOBUX I'YCTHH.
5. Meny, npubsausso B 1,6 pasy. 6. 3 oprckia, B 1,5 pasy. N2 18. 1. Cocua
cyxa. 2. Tak. 3. Maca nositpa. 4. 2,7 r/cm3; mMoxe OyTu aaroMiHiii.
3aBOaHHA onAa camonepesBipkn go posainy 3. YactuHa 1
1.r.2.a.3.a.4 a.5.100r. 6. 2 av3. 7. 22,9 xr. 8. 8540 xr/m3. 9. 80 .

YactuHa 2 «IMnynbc Tina. PeakTuBHUIA pyx»

N2 19. 1. a) 1,8 kr-m/c; 6) 0. 2. IMIOysIbC CTPYMEHIO € IyKe BEJIMKKM.
3. 3menmuthea Ha 27500 xr-m/c. 4. IlepemaeTscsas MoJieKyaM rasis,
SAKi yTBOpPIOIOTHL aTrMmocgepy. 5. 0,8 Kr-m/c, y HaOPAMKY PYXy KYJIbOK;
0,4 Kr-m/c, y HaOpAMKY pyxy apyroi kymabkm. N° 20. 1. 3 kr-m/c; O.
2. Hi. 3. 1) 6; 2) a) 1,4 kr'm/c; 6) 1 xr-m/c. 4. 25 m/c. 5. 4 m/c.
6. v,=17,5 m/c. 7. a) 4 m/c; 6) 1 m/c; 10 m/c. N2 21. 4. Tak, MoKHA.
5. 2,4 m/c; He BCcs BoJA BUTIKa€E IiJl yac CTapTy.

3aBAaHHA onA camonepeBipkn go pospainy 3. YactuHa 2

1.a.2.6.3.06.4.1. 5. 1. 6.06. 7.B. 8. 1. 9.a. 10. 0,9 m/c. 11. 1,5 xr-m/c.
12. 4,5 m/c. 13. 4,5 m/c. 14. 1,2 m/c.

YactuHa 3 «Cunu B npupogi»

Ne 22. 2. F,=300 H; R=0. 3. 20 H a6o 120 H. 4.a) 1 H; 6) 3 H; B) 1 H.
5.1 kH. 6. Tak; akmo aBroMmob6iap ramemye. 7. 20 H; 80 H; 120 H;
180 H. N° 23. 4. 3,8 H. N2 24. 1. 10 cm. 2. 2 H. 3. a) 50 H/m; 6) 20 xH/m;
B) 600 H/Mm. 4. a) k=650 H/m; 6) Fy,y,=0,8 H; B) x=1,5 m. 5. 168 H.
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Bignosigi oo Bnpas i 3aBAaHb ANA camonepesipKky

6. k=2 kH/Mm, x1=12,5 mm; k3=500 H/™m, x9=5 cm. 7. 45 cm; 22,2 H/m.
Ne 25. 1. Tak; Tak. 2. Ha ctin. 3. 6 H. 4. 50 r. 5. 14,2 H. 6. 70 H.
Ne 26. 1. Hi. 2. 3menmurbcsa cuya Teptd. 5. a) 3 H; 6) y crami
cuokoro, 2 H. N°27. 1. 40 H. 2. 3,5 H; 350 r. 3. 1) 36inpmryBajacs
BiZ 0 mo 175 H; 2) 0,25. 4. 3125 xr/m3; 40 H/m. 5. 5 cm. 7. 15 cm.

3aBAaHHA onAa camonepesBipkn ao pospainy 3. YactuHa 3

1.1.2.6.3.2.4.8.5.8. 6 T. 7. 5. 8 . 9. F, — cuua Teprs, F, — cuna
taru, Fi=F,. 10. 50 H, F ., Hanpawmiaena BaHus; P=50 H, manpame-
Ha BHU3; N=50 H, manpamiaena sropy. 11. A—5, b—3, B—1, I'—4.
12. 40 H. 13. Boga. 14. 250 r. 15. 750 H/m. 16. 0,25.

YactuHa 4 «TUCK TBepAuUX Tin, piauH i rasie»

Ne 28. 1. 3menmmursesa. 3. 2000 ITa; 400 IIa; 300000 IIa; 350 Ila;
15000 IIa; 360 IIa. 4. 3 MIla. 5. Ha 1 M2 rpyHTy TpakTop Ji€ i3 cuioro
27 xH; 78,3 kH. 6. 54 xr. N2 29. 1. 30iIbMINTECA; He MOXKHA. 3. 30iJIb-
muscd. 4. Ha saxoni ITackana. 7. 1,6 kr. N2 30. 1. 200 ITa. 2. 1 MIla.
3. 36inpmmnaca. 4. ~90 cm. 5. Tuck omHaKOBUI; Fryexys™ Frpexyl-

7. Tax. 8. 80 kr. 9. 24 kH; ~2,4 7. N2 31. 1. Tak. 2. Tuck moBiTpsa
HaJ IIOBEPXHEI BOAM B COJIOMUHIII MeHIIUU Bixm armocdepnoro. 3. Hi.
4. ~133 IIa; ~700 m™m pT. cT. 6. 220 M. N2 32. 1. V 06aJioHi; IpuOJIM3HO
Ha 2 klla. 3. ~ 80 rIla. N¢ 33. 2. 400 xr. 3. 1200 H.

3aBAaHHA onAa camonepesBipku Ao pospainy 3. YactuHa 4
1. B. 2. 6. 3. 6. 4. B. 5. a. 6. 50 MIIa. 7. 15 m. 8. 1020 MM pT. CT.
9. ~ 92 klla.

YactuHa 5 «BuwtoBxyBanbHa cuna. MnaBaHHA Tinx»
Ne 34. 1. II1o6 Ha yoBeH mouaJia AiATU BUIITOBXYBaJibHA cuia. 2. 3,2 H.
3.1 Mm% 4. a) F, apx1 = Papx2 = Fapx 35 0) Fopys <Fypiq1 <Fopyas B) Fypeq <
<Fypxo <Fpxss T Fupy1 = Fopxa = Fopys - 5. 1/4 dactuna Opycka.
6. 6 H. 7. 5,4 xr; 2700 xr/m3. 8. Baxon Ilackansa — Tak; Apxime-
na — Hi. 9. 1,4 1. 10. Hi. N2 35. 1. Tak; Hi; Hi. 2. py <ps<p;<pPy.
3. Tak. 5. 200 r. 7. 14 ™3 14 1. 8. A-4, B-3, B-2, I'-l.
9. 2,5 r/em®, 80 H, p,=m,/V,, F, =V,p,g; 80 xr, 0,02 w3,
=p Vo, Vi=F,, /P85 2,5 10 4 M3, 800 kr/™M3, V.=m_/p,,
Pp =Fopx / &V, N2 36. 1. a) 150 MH; 6) 100 MH. 2. 900 xr. 3. a) 1 H;
0) 3 H; B) 2 H; r) 200 r. 4. F,,, He 3MiHMTLCH; OCaJKa 3MEHIIUTBLCA.
5. 3MeHmuTHCA Ha ~583 M3. 6. Menm Hix 0,99 xr/m3. 7. 1.

3aBOgaHHA AnAa camonepeBipku Ao pospainy 3. YactuHa 5
1.a. 2. a.3.B. 4. 1. 5.T. 6. 6. 8 200 cm3. 9. 4000 xr/m3.
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LL|O HEOBXIJHO 3HATU

Mpo ¢isnuyHe aBuLle Mpo npunag a6o npucTpin

1) 3oBHIiNIHI 03HaKU mIepebiry ABuIna, 1) mpusHaveHHs;

YMOBH, 32 AKUX BOHO Bi0yBaeThCA; 2) GymoBa;

’ 3 . .o

2) 3B’A30K 3 iHIIUMU ABUIIAMH; 3) nmpuHOMD Ail;
3) disuuHi BeTMUMHMA,

AK1 XapaKTepus3ymTh SIBUIIE;

4) cdepa 3acToCcyBaHHS
i mpaBMJa KOPUCTYBAHHS;
4) MOKJIMBOCTI ITPAKTUIHOTO
BUKOPUCTAHHS, CIIOCOOU
3am00iraHHd MIKiAJINBUM
HacJigKaM SABUIIlA

5) mepeBaru Ta HeJIOJiKU

Mpo ¢i3snyHy BenuunHy

1) cumBoOJI )1A TIO3HAYEHHS;

2) BmacTUBiCTB, AKY
xXapakTepuaye isuuHa
BEJINYWHA;

Mpo ¢isnyHnin 3aKoH

1) popmyaioBamHsd, 3B’ A30K MiK
AKUMU SBUINAMH, BIACTUBOCTIMU
TOII[0 BCTAHOBJIIOE 3aKOH;

3) o3HAUEHHS;

4) ¢popmysa, IOKJIageHA
B OCHOBY O3HAYE€HHS,
3B’A30K 3 IHIIIUMH
(isuuHIMYI BeIUUMHAMU;

2) MaTeMaTUYHUI BUPAa3;

3) mocainmui parkTH, 10 IPUBEIHU IO
BCTAHOBJICHHS 3aKOHY a00 IIigTBep-
IKYIOTh I0T0 CIIPpaBeAJINBiCTh; 5) OAMHUIL] BEJINUNHHY;

4) Meski 3aCcTOCYBaHHSA 6) cmoco6u BUMipIOBaHHSA

MEXAHIYHUN PYX

PiBHOMipHUI PiBHOMipHUI pyx no Kony KonusanbHum pyx

NPAMOAIHINHWIA
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YacToTa KOJIMBaHb, I'1
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Mmaca, KT maca, KI cyMa iMImyJabciB 1o B3aeMomii
I ¥ v
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Maca, Kr THCK, Ila rycTUHA PigwHU, RI‘/M3
. Y I
P=mg F= pS Fapx = ngsaH
A A A
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DISUKA

nigpy4YHuK ana 7 knacy
3aKJiaaiB 3arasibHoi cepeaHboOiI OCBITH

Miapy4YHMK BUPI3HAE HAasABHICTb TAaKUX MaTepianiB:

» TEKCTW Ta incTpauii 4na MoTUBALLii HaBYaNbHOI OiANIbHOCTI

> aNropUTMU PO3B'A3aHHA OCHOBHUX TUMIB $i3UYHUX 3aaaY

» MPUKIAAUN NPAKTUYHOIO 3aCTOCYBaHHA Pi3UKM

> TOKPOKOBI onucK nabopaTopHUX pPobiT

> EKCMepuMeHTasbHI 3aBOAHHSA | AOCNIOXKEHHA

» 3aBAaHHA ON9 PO3BUTKY KPUTUYHOIO MUCTIEHHS

» BMNpPaBuM N9 caMonepeBipKu

» TeMaTU4He y3aranbHeHHd i cucTteMaTu3auia MmaTtepiany

» TeMu pedepaTiB, eKCNepMMeHTaNbHUX OOCNIOXKEHb | MPOEKTIB

» BiJOMOCTI NPO JOCATHEHHS PI3UKU N TEXHIKM B YKpPAiHi

ENeKTPOHHUM iIHTepaKTUBHUN O0AATOK O03BOJIUTD:

» 30IMCHUTU OHNAMH-TECTYBAHHA 33 KOXHOK TEMOIO

» YHAOUYHUTU Pi3MYHUM gocnig abo npouec
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» O3HAMOMMUTUCA 3 AOOATKOBUMMU BiAOMOCTAMM
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