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A0POTT DPY3H

Lboro HasuyansHOro poky TPUBAE Bawa NOJOPOXK ceitom dizvku. Ha sac uekatnme
bararo uikasoro, agxe Bu Oypete cnocrepiraty sBMiLa NpUpogw, nposoguTy $isuy-
Hi @KCMepUMeHT A Ha KOXHOMY Ypoui pobuTi BRacHi manesoKi sigkpyTTa. Ha il
Boposi 3yctpinyrsca ve tinsky pgobpe sigomi 3 Kypcy npypoaoO3IHaBCTSa Ta MateMa-
TUKK NOHATTA. CUBKARICTD, «iLnfX», «Cunay, «pobotar, — a 1k Harato HoBUX, We He
sigomux Bam.

Mopra cnpaBkuR nofopow He GYBac AETKOw, ane X CKiNbkW HOBOro Bwu fi3HacTe-
CA NPo CBIT HaBKOAO! | FOROBHNM NOMIYHMKOM ¥ UbOMY CTaHe NIAPYuHUK, AKUA By
TPUMAETE B pyKax.

byfibre yBamHWMK i HANOAGINMBMMIK, BHBYAIOMN 3MICT KOXHOTO naparpada. | rogi
Bam BASCTLHCH 3PO3YMITYA CyTh BMKIBNEHOTO martepiany i 3actocysaty 3800yTi 3Han-
Hf B NOBCAKAGHHOMY XWTTL 3BepHiTb yBary, L0 KOMHWA Naparpad 3aBepuiyeTheA
py6puxamm: «Nigbusaemo Niacymkny, «<KOHTPONLHI 3anuTanHA», «Bnpasur, «Ekcnepu-
MEHTANBHI BaBAarHA», ONA HOro BOHW NOTPIBHI | AK HIUMKM KOPKUCTYBaTUCH?

Y pybpuui «fligbusaemo nigcymems nNogaHo BigomocTi NPo OCHOBHI NOHATTA Ta
ABMLLA, 3 AKUMK By MO3HANOMWINCE ¥ naparpadi— By Li@ pa3 MacTe MOXNMBICTD
3BEPHYTH YBary Ha ronosHe Y BUBUENOMY maTepiani.

«KoHTYpoabHi 3anwTaHHA» JONOMOXYTb IRCYBATH, 4 3pPO3yMinuM By martepian, uM
LOCh BUANYCTWMA. AKUWO BWM 3MOMere BINOBICTH HA BCl 3aMWTaHHA, TO BCe rapasg.
AKulo » Ha NeAki 3aNUTAHHA BY HE 3HAcTe BIANOBIAL, 3HOBY 3BEpPHITHCA A0 TEKCTY

naparpada.

Pybpuka «Brnpasu» 3pobute sawy NogopoX y SUBOBKXKHWE cait diznku we yixkasi-
WO ¥ NONOBHUTL Bawi 3HaWHA. 3asaavHA Uil pybpUkW Big cuny KOXHOMY, OQHaK
Tpeba NOMI3KYBATH ¥ BUABUTH KMITAUBICTL. 3aBfaHHna, nosHavesi 3ipouxkol (%), ~—
BRR THX, XTO HE 3BMK 3YNMHATUCA Ha JIOCATHYTOMY A xoue posigatvcs Ginbwe.

Di3nKa ~ HAYKA EKCNEPUMEHTANbHA, TOMY B MAPYUHKUKY Ha BaC O4iKYIOTh eKCRepu-
menranoui zaBganns (B xoxHvoMy naparpadi) ra nabGoparopul poborn. Ob6os'ns-
KOBO BMKOHa#Te iX — i BW rnouHeTe Kpalie posymiti i mobutk dizuky.

Martepiany, 3anNponoHOBaHi HanpyKiHui KOXHOrO po3giny nig pybpukamu «Ninbusac-
MO RACYMKM poafiny» | «3aBRaHHA BNA CamonepeBipkns, GyayTh KOPUCHAMI i
YaC NOBTOPEHHA BMBUSHOTO Ta NIAFOTOBKY A0 KOHTPORbHUX pobiT.

Lna rux, x1o xoue Ginbwe AOBIKATHCA APO po3BuTOK (isvunol Hayky i Texmikn
B YKpaiki 1a cBivi, 3vaffeTecs yuMano UiKaBoro it Kopuckoro 8 pybpukax «®ianka
Ta rexHika B8 Ykpaini» va «Enyuknoneguusa cropinkan,

Hixasoi nogopoxi ceitom disuku, Hexai Bam WacTUTDL!



PO3IN 1. MEXAHIYHUIA PYX

§ 1. MEXAHIYHUIA PYX. BIRHOCHICTb PYXY. TPAEKTOPIA.
WAAX, AKUA NPOILLIO TINO

o4

Yce Hatlte XUTTA M4 CTMKAEMOCA 3 PYXOM Ta cnoxoem. BinbluicTe 1in, RKi Hac orouy-

0Th, NEPebYBaIoTL ¥ Pyci: agTOMOBINE, NMTakKu, NACTR HepeB, TBAPUHM, KOMAxXH TOUIO.
3 nwore Goky, GyanHKn, 3anizHrYHi peitkn, CToBrv obabiv goporn Touio nepebyba-
10Tk ¥ cnokot. Busumsium HacTynHuia naparpad, Bu aizHaerecs, wo Hacnpasgi 8ci Tina
nepefysaloTs Y NOCTIRHOMY PYCi | MO NOHATTA CNOKCIO | PYXY € BIIHOCHMMI,

Puc. 1.1. Yce y ceiri
pyxacTbCa: | Benvuessi
ranakTyKy, | Tina, wo Hac
OTOUYIOTE, | MIKPOCKONuHI
icTot

n 3HaNOMMMOCR 3 MeXaHIYHUM pYyXOM

Y T-my KJaci BH AisHanucsa npo pisHOMaHIT-
Hi Gisuuni asuima. Opuum iz malinomuperimux
dispunrx asunt € pyx (pumc. 1.1). Pyxatorbca
3 [IJIMHOM 4Hacy Bci Tina: MineApz# pokis, mo ic-
HYE BCECBIT, PO3JNITAKTHCH OJHA Bifi OHHOI rajax-
THKH; 3eMJAA pPyXaeTbesa uHaskojgo Cound, axii-
CHIOIOWH opuH oDepT 3a PpiK; 3a AeKiJbKa ToxuH
sitak nepenirac 3 Kuesa no IMapuika; v xpannuni
BOAY Oesniy Mikpobis mocexyuay nepecrpubyiors
3 MiCIHH Ha MICHe; MOJEKYNH T& aToMi Pedyon’n
Beck wac nepebyspanTh y XaoruuyHoMmy pyci i T 4.

Hesparkarouw Ha posmalTrs Apuxnaais pyxy,
JLES HMX MOJKHA BUSHAYHTHE CHiNEBHI pHCHM: no-niep-
e, 3MIHG noroxeHHA mia eidfyeaembes 3 nau-
HOM uacy; TO-EpyTe, yci mina, wo pyxawmses,
SMIHIOIOMb C60€ NONOWEHHA 6 Npocmopi GI0HOCHO
iHwux min.

Mexariuanit pyx — i€ ABMIE 3MIHK 3 NAIMHOM
Yacy MONOKEHHA Tifla 8 NPOCTOP! BIGHOCHO iH-
LNX Tin.

FncyBarmn, pyxaerbes Tino um nepebysae
B CTaHl CHOKOIO, MOMH&, HKINO TIABKKM pOaris-
HaTH DOJOMKEHHS Ihoro Tiaa sBigmocsHo iHmpx Tin
{puc. 1.2).

Tino, BiAHOCHO AKOro QHKCYETHCH IIONOMKEH-
HA Tina, 110 PYXAETHCHA, HASHUBAIOTL MiioM &idni-
ky. Bubip tina eianixy e jnoBlAbEMM i BusHavaeThCH
crocTepiraueM.



E Bocnigyemo BigHOCHICTD pyxy
HopinbricTs Bubopy Tina Bipniky cnpuumnse
T, IHO CMAH PYXYy i cman cnokow € 6I0HOCHLMU.
V¥apimo pacammpa, AKuMH, cuaAYH B Kpicai
BaroHa IrorAra, npamMye o immoroe micra. Bixmo-
CHO Kpicoa # BaroHa nacaXHp He 3MiHOE cBOro
HOJIOXKEeHHA 3 yacoM, To0To nepedyBae y crani coo-
KOI0, 4 BifHOCHO HepeB 3a BIKHOM - pyXacThCd.
Ywrawgu i pajxky, BH, HadiMopipuiue,
eugure B Kiaact 3a naprow abo Baoma 3a cronom.
IIpwn usomy BizHOCHO nMapTH YW CTONA BH pepely-
BAETe B CTAHI CIIOKOIO; BOIXHOYAC pa3oM 3 ycim, 1o
€ na 3emuni, Bu pyxaerecs sigHocuo Comia.
BiguocHicTs pyxy /Jae MOMXIHBICTE <«3yNHHA-
TH» ABTOMOOLNL, IO MYHTH zoporow. ns neoro
notpibauit e oguH asTOMODIAL, AKHI Oyxe ixa-
TH TIOpAM 3 NepiinM, He BificTaloun i He 0Orams-
oum Boro. Y rakomy sunairy astomobini onuuH
BLIHOCHO OJIHOTO nepebypaTHMYTh ¥ CTAHI CIIOKO0.
Sragaiite, siKk KacKafepyw HepecifiawTs 3 OJHOTO
aBTOMOBLNA, 110 MYUTHCA, Ha iHINHi: dHe Tpeda
miakoi synunku! Toit caMmit NPUBEIHN BHKOPHCTO-
BYETBCH i i Yac MepeKauyyBaHHA OANBHOLO 3 Of-
HOTC JiTaka B iHIDME npsamo B NOBITpl, Ha Beixu-
kit Bucori: Tpeba Tinpxkmk, MO0 JiTaxH He pyxa-
Jauca opuH BigmocHo opHoro (puc. 1.3).

n Busuaemo tpaekrTopii pyxy

HRIe mpoBecTH MO APKYUIY Oamepy oJaie-
IeM, OTPHMAaEMC JNiHiK, B KomHIE Touni siKol no-
cnigosro nobysap kimumk onisus (puc. 1.4). Ha
JHHiIA -~ mpackmopis pyxy KiHYMKa OJiBIA.

Tpaexropin — e niHiA, AKY ONUCYE B NPOCTOPI
TOUK3, WO PYXAETBCA.

DopMma TpackTOpil pyxy Mome 6yTH OYRb-RK010:
nyra, napabona, npsama, JaMana ronlo. 3a dopmoro
TPacKTOPil PYX Tin NORINAECTHECH Ha NPAMORIHITHUL
(puc. 1.5, a) ta kpusoainiinui (puc. 1.5, 6).

3azenyait Mu OesmocepenHs0 He OGauuMO
tTpaexkTopil pyxy Tin, npore inkoau GyBawTH BH-
uatTu. Tax, vy GesxmapHuil JeHb BHCOKO B Hebi
momiTHul Oinu¥ cnij, mo sanmume giraxk. [ledt
caij € rpaexropierc pyxy airaxa. B immux su-
HafKax TPAEKTOPIIO DPYXY MOMKHE <«3aroTyBaru»

Puc. 1.2. 8kujo yaeuti, wo
¥ BCECBITH € TinbKy ofhe
Fino,~- HanpWwknag, nna-
HeTa 3emns, TO cnpobu
BH3HAYUTY, 41 DYXAETHCA
BOH3, BTP3440Th CeHC —
L€ HEMOMAMBO

.

.

Puc. 1.3. Jlitaku onuH Big-
HOCHO OAHOTO 3YMUHWUAKCH,
BOAHOUAC BigHOCHO 3emni
BOHW PYXBIOTHCR 3 BeNM-
KOO LWBURKICTIO

Puc. 1.4. Ha nanepi Kineup
ORIiBUA 3anMWac ninilo, no
AKIN pyxasca



Puc. 1.5. Pyx pakets B nep-
Wi CexkysgW nicns crapty —
IPUKNaL NPAMONIHINHOIO
pyxy (G); pyx TpamBas Ha
OBOPOTE ~- NPUKARSH Kpu-
BOMNHIAKOFO pyxy (6}

3asganerink: HAOPHUKJIAJ, TPAEKTOPI€I0 PYyXy HOTATA MOYKHa BBAKATH
peiiKky, 10 AKUX BiH IIPAMYE.

TpaexkTopia pyxy TOro caMoro riza moxe OyTH piZHOW, SKINO CHOC-
Tepirati 3a {ore pyxoM BixHocHO pizawx Tin sixairy. Vasite Taky cury-
anbio. Inyuu B aBrobyci, XxJonuuk nepeaas a6ayko csoeMy cyciay. Hns
XNONYHKa, HOro cycifa Ta iHIINX IACaXKHUPIB TPAEKTODis pyxy s0nyKa
— e Bigpizox npamoi. TinoM BigniKy B HBOMY BHIAJKY € CAJIOH aBTO-
Gyca. Ta 3a yac, KOIM XJNONYMK nepegaBas AO0IYKO, BOHO PasoM 3 ABTO-
Oycom npoixano AeAKY HIJIAHKY 1IOCe, TOMY LA JIIOIHHH, 10 CTOITh HA
ysbiuyi moce, TpaeKTopis pyxy sbnyka sopcim imma (puc. 1.6). Tinom
BizniKy B Takomy pasi Moike OyTH, HanpHUKJIag, lioce.

ITig gac pyxy 6yap-#KOro Tiig KoKHA HOTo TOYKa MAE CBOIO
Tpaekropio. Ha npaxkruul gocaigmri TpaexkTopii pyxy BCiX TOUOK
TiJla HEMOMJIMBO, IIpoTe B OararboxX BHIIAAKAX Po3MipaMH Tina MOMKHA
wexTysati. Komn 3 e momua pobutu?

Hximo posmipy tina mabararo meHmi 3a Bixcraui, #Axi BOHO gonse,
TO B TAKHX BHOAAKAX MM I'OBODHMO, II0 BBAMATHMEMO Tine mamepians-
Hoo mouxol., Hanpurnad, poarngEeMmo asromobine, Konw six ige no
Tpeci 3 Onecn o Kuesa, | et e apromMobing, KOAMW BiH MapKyeTRCA HA
aBTOCTOARNE. ¥ NepUioMY BHUIAJKY, HOCHLIKYIOUM DYX, MOMKHA SHeXTY-
BaTH poaMipamMu apromobins, TobTO THM, HIO T Yac NOJOpOMKI Horo

Puc. 1.6. Tpacktopia pyxy abAyka s nacaxu-
pig aerobyca — KOPOTKW#A BIADI30K NpAMOt (Ha
cxemi — nikiA 1}, gNA cnocrepiraya Ha y3biyui
HOpOorM s TpaekTopis Oyge 30BCiM iHWIOW (Ha
cxemi — pikig 2}




OKpEeMi TOUKM PYXAJINCH N0 PiZHEX TPACKTODiNX,
ajxe sifcrans, AKy Opoitinos aBToMobian, Oyaa
uabararo GineInomo, Him Horo, cramimo, gosmuxHa.
Y apyromMy BHIIaJKy HeXTYBATH pPO3Mipamu aBTo-
MOOins He MOXKEHa — aiike BiH MOMe SiTKHYTHCSH
3 iHmEMH ABTOMODLIAMY HE& ABTOCTOHHIII.

Hig vac pocaipmenns pyxy 3emiai HaBKo-
a0 Conim 3eMiio MOMHA BBAMKATH MaTepiaibHO©
TOYUKOK), & OT #KIO BUeHi Opamowrs Hajn npobre-
MO¥O 3anobiraHHs nagiEHE0 HA JeMA0 METEOPHTIB,

TO 3po3yMiJo, o posMipaMy 3eMNi HeXTYBATH He
MOXHA.

Haxi, xonm rosopuTuMeMO HPO PYX Tijga, 1o
OyieMo BBalKATH, HI0 HJETHhCHA PO PYX MaTepiais-
HOI TOYKH.

Puc. 1.7. BumipiosanHsa

QnBYA

n Bumipoemo wnnx

TIopepHeMoOCE A0 BHINEHABEAEHOro MPpMKAAIY 3 oxiemeM. Illob snait-
TH BifiCTAHb, HARY npoRinos Kikenk oxiBiia nix wac maniopamsst, rTpeba
BHanAUHTE popikpny Jinil, mo akifi sBiE pyxases, ToGro goBxmuny Horo
rpaekTopii {(puc. 1.7}, e i 6yme waax, axuil opoimos KiHeus oJiBiA,

iHnax — ye diznuna BennunHa, WO AOPIBHIOE AOBXUHI TPAaEKTODII.

IInax po3Eayar0Th CHMBOJIOM [

Oduruyerw doexcunu, a omace, waaxy e Cl € merp (). Bukopucro-
BYIOTE TAKOXK JOJBHI T& KPATHI O(MHMI IAAXY, HANDHUKIAAK Mislmemp
(MM), canmumemp (cM), deyumemp (AM), kinomemp (xM):

1 vnm=0001 M 1cv=001mM1am=01n 1xm-=1000nm

Mnax, saxuit npoitwuno mino, Oyde pisnwum sidnocho pisnux min
eidnixy. Brapafivmo sbnyko, fKe XJOHYMK HeperaBaB CBOEMY cyciny
B aBTOOVCi: ana xacomumka sbayro npolmmno maax OAM3BKO HiBMeTpA,
a Ans mopuHY Ha yabiuui goporm — zekinsxa zecaTkis meTpis.

n NinbSueaemo nigcymkn

Mexagiupuil pyX — Ie ABHIOE 3MIHM 3 IIJIMHOM YACY OOJIOKEHHS
Tina B npoctopi BigHocHO immmx Tij.

Cranu pyxy T4 CHOKOKI € BIXHOCHEME i 3anexarts Bij Bubopy Tina
Bigsiny.

Tpaekropiss — Iie JiHiA, AKY OHNHCYE B IIpOCTOPi TOUKA, INO Dy-
xaerscdA. 3a ¢opmoio TpackTopil pyX Tin mopinseTrses Ha TpAMOiHIiE-
Hni# Ta Kpuposimifpmii.

Hinax — pe gispusa BeswuywHA, AKA JOPIBHIOE HOBIKAHI TPacK-
ropil. Opguunnew maaxy B CI ¢ merp.

dopma Ta AOBAHHA TpaexTopil sanemxars Bix subopy Tina sig-
JIKY.

AOBXUHI TPAEKTOPI pyxXy
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KOHTpOALHI 3anuTanHs
1. illo Taxe mexaniuHwir pyx? 2, HaBegite npuknafy Ha nigrsepixkeHHn BigHoCHOCT!
pyxy. 3. tllo Take Tino Bigniky? 4. o Take Tpaextopis pyxy? 5. Konu Tine mox-
Ha BBaMaTH MaTepiansHOK Toukow? Hasepits npuknagn. 6. Lo Taxke npoitgennn
Tinom waAx? 7, Ak opgvHnL WXy BaM sigomi? 8. Yn MOMYTH dopMa Ya AOBKK-
Ha TpaexkTopii TOro camore Tina OyT¥ pisHuMK A4RA pi3HMX criocTepiravis? MoacHits
CBOIO BiANORBIAL.

Bnipasa N 1

1. Hoporow ige astobyc i3 nacaxupamu, Ha3gits Tina, BifHOCHO AKMX BOAIW nepe-
fysac B CTani CNOKOW, 3 BIAHOCHO AKMX — PYXEETBCA.

2. Y moMHa BBaKATH KOCMiuHMA Kopabenb MaTepianbHO TOUKOK, KONV Bis
a) 2pircHioe nepeniy lemna — Mapc 6) agiiicHioe nocagKy Ha nosepxHio Mapca?

3. 3 BepxiBKM HOrNK BITDUALHWKA, WO NMMBE B3/10BX Gepera, Ha TPOCi CNycKawTb
npanop. Busxaute dopmy TpaekTopit npanopa sBiHOCHO NACAKUPIB BITPANDHUKA
Ta BifHOCHO cnoctepirasis Ha Hepesi.

4. Nacaxup noTara OPORAILIOEB BarOHOM Y HaNpPAMKY Pyxy NOTAFa 8i4 Nepworo
AO 4eTBepTOro Kyne. 3a yeW yac BaroH npoixas Bigctadb y 400 m. AxMid wnsx
NOQONAR NACAXUP BIKHOCKO NOTAra i BigHOCHO 3emni? BifcTans mMiX nepuivm Ta
YETBEDTUM Kyhe CTaHoBuTb 7,5 M,

ExcriepumentTansHe 3asBanHn
Bumipaite 3a AONOMOTOI0 MIpHOT CTRIYKKM JOBXKYHY BalOro Kpoky. Notim sumipante
KpOKamy NOBXUHY LWKINbHOTO KOpupopy i nopaite i1 8 metpax. NopisuaiTe oTpuma-
HAW Pe3yneTarT 3 exCnepymeHTanbivmi [aHMMi OHOKAACKHHMKIB. 3poBiTh BMCHOBKM
WOROo TOUHOCTE BUMIPIOBAHD.

§ 2. WIBUAKICTD PYXY. OAUHULI WBUAKOCTI PYXY

(1

flin yac penopraxie npo asromobinbyi neperoxny abo B NOBIROMAEHHAX MPO Noroay
MOXHA, Hanpukaan, nouyTh: «lBKMaKICTE aBToMOGInA nepemoxis nepen Qiniuem
cardyna 250 xinomerpis 3a ropmuy»; «lisvgkicTs BiTpy cAaratume 25 meTpis 3a ce-
xkysgy» toujo. o ue o3xavae?! Ak nopiBHATY Ui wengkocTi? Bignosigi Ha ui nutak-
HA — Y HACTYNHOMY naparpadi,

3'ACOBYEMO, U0 TaKe WIBMAKICTD PiIBHOMIPHOTO pyxy
CnoBo «IOBHAKICTH» MH BXHBAEMO 3MAJKY. TOMY, KOIH YyeMO,

HI0 UIBHAKiICTS aBroMoGina cramosuts 20 MeTpiB 3a CeKYHRY, TO in-
TYITHBHO PO3yMiEMoO, IHO OSHAYAKOTH Ii ciropa: axme astomobiae Gyxe
pyXaTHcA 3 Iiclo mMBHAKicTIO 1 ceKyHAy, TO BiH Hogosiae BiCTaHL, AKE
popisioe 20 metpi, a ario 2 CeKYHAR, TO HOXOJAHA BiACTAHB CKJA-
zatume 40 merpis.



Iipy ppoMy MH BBaXKa€MO, L0 ABTOMOOLNIL PYXAETHCHA TaK, IO 3a
Oyvap-axi (mani abo peauki) pisai mim cobowo npoMixXKH yacy BiH Josae
onpakosl mraxy. Taxuil pyx HasuBars pPlGHOMIpHUM.

PiBHOMipHMIA PYX — Ue pyX, ApK AKOMY Tino 3a Byab-Axi piBHi NpoMix-
KM Yacy NpoXoauTh pRiBHI wnAxXy,

Terep BU3HAYMMO HIBHAKICTE pisHOMIpHOre pyxy rina.

UisuakicTs pisHomipHoro pyxy Tina — ye disvuxa BenvuvHa, WO AOpIB-
HIOE BigHOWeHHID wnsxy [ #Akvid nponwno tino, fo dacy i, nporarom
AKOTO el wnax Oyno npoigewHo.

HlIsnjkicTs pyxXy IO3HAYAKOTH CHMBOJIOM U i o0uncioioTs 3a Gop-
MYNAOI0

Odunuyerw weudrocmi pyxy 6 CI e merp 3a cexyHay (M/c).

HArwo mino, wo pyxaembes pisHomipno, mae weudkicms 1 m/c,
mo 80HO KOMCHOL cekyndu donae 1 m.

INpunagom st BUMIPIOBAHHA MIBUAKOCTI PyXy cayrye cnidomemp
(puc. 2.1).

3Hax0QMMO 3B A30K MK OQMHUUAMK WBNL-

KOCTI pyxy
HiruaxkicTs pyxy moxxke GyTH HojaHa He TiABKH B
MeTpax 3a CeKyHJAY, afe H B IHMIAX OUHHIAX: Ki-
noMeTpH 3a roguay {KM/roj), KioMerpH 3a CeKyH-
Ay (kM/c), caHTHMETPH 3a CeKYHxy (cM/c) ToIio.

Iins poag’asysamBa 3ajay cHif BHaBuMTHCH
NepeBoRUTH IIBHARICTL PYXY TLI 3 ORHMX ONMHHIE
B igmi. Hanpuxknaj, mBuaRicTs pyxy aBroMobins
[OKaHC B KimoMeTpax 3a roguHy: 36 km/rog. o6

- Puc. 2.1. Tpascrioprai
HepeBeCcTH 11 B MeTpH 3a CEeKyHIY, HpHrajaumMo, 33c064 (aBTOMOBinAD,

mo 1 roxg = 3600 ¢, a 1 xm = 1000 m. Topni: aBTObyC, NOTAT, AITaK TOWO)
KM 1000 361000 M M obnapuani cnigomerpa-
36— =36- = =10 MU — NpUnagaMu, wo
rOX 3600 ¢ 3600 ¢ c

. CAYryOTh AAR BAMIPIO-
Orixe, uucacse 3HAueHHA Wweudkocmi pyxy BaHHA WBUAKOCTI PyXy

miaa aanexcums g8id obpanoi odunuyl weudrxocmi.

ﬂ NepekOHYEMOCA Y BIAHOCHOCTI HANPAMKY Ta IHAYEHHR LIBUAKOCTE PYXY

3darH, CRiALKY Aosgae Tino merpir 3a ceryrny abo rinomerpis
3a roOMHY, He O3Havae IHaTH Npe MBUMAKICTE PYXY 1BOrQ Tina Bee.
lsuaxicTs pyxy Mac mie # HanpaAMOK: apToMobiE MOMe IXaTH B OAMH
6ix abo immmit, pyrbonicr moyke bBirru mojeM sK jo Bopir, Tak i Ao
napy sanacHux Tomo. Ha pucyHKax HanpAMOK IIBHIKOCTI pyxy Tina
nos3HayaioTs crpiaroio (prc. 2.2). flopsa 3i cTPinAKOK0 poO3TAOBYIOTEH



CHMBOJ HIBMJKOCTI 31 CTPLNOYKOIO HaL HBM: U (Tak
¥ MAaTeMAaTHIl HO3HAYAIOTE GEKMOopu —— BeJMYNHU,
110 MAalOTh 3HAYEHHS TA HATIPAMOK).

Hanpsamor weudxocmi pyxy ming saremums
6i0 mozo, GidHOCHO AKOZ0 Mind MU BUIHAYAEMO
waudricme,

Hanpwxnan, nordar, 1o npamye Ha nisfeHs,
OpOiMHIMAae 11083 cTaHilio., ¥ 1e#d Yac nacaxuap
IePHIOTe BATOHA e II0 KOPHIOPY B HAHPAMKY
opyrore parosa. Ilna uposigsuka nacamup py-
XAeThCeHd Ha nispid, a AN AIONHHA HA CTAHIE
Hacax|Mp pasoM i3 noisjoM pPyXaeTbcA Ha HiBfeHb
(puc. 2.3).

Puc. 2.2. Hanpamku wWamg- 3naienna weudkocmi pyxy ming 3anencumy
KOCTH pyXy Thi Ha prCyHKY 8id moeo, 6i0HOCHO KO0 Mina MU BUIHAYAEMO
RO3Ha4YaITL CTPINKAMN weudrkicme.

Sgoo onuH aproMobinb, AKUE Ixe 31 mBuA-
rictio 50 xm/roa, HasmoroHsic Zpyrui asToMobins,
MBEAKICTE pyXy AKOoro crasoeuth 40 KMm/rog, To
pincrans MiXK HEMU INONOJAHMHH 3MEHHIVETHCH Ha
50 — 40 = 10 xinomerpin. Ile osnavae, oo mBuj-
®iCT: PyXy OfHOro aBTOMOGLNA BIZHOCHO Apyroro
cTauoBHTE 10 KM/rox. OTixe, KoJH Tijia pyXawTh
c# B OZHOMY HAMPAMKY, ANA OOUMCAeHHA BiAHOC-
HOI HIBMJKOCTI PYyXVy ciij BEKODHCTOBYBaTH Gop-
MYy Uy, =V, —U,, e v, — Oinsioa meuaxicTs;
U, — MeHima mBuakicrs (v, >, ).

Armo apromMobiai iayTsL HasyeTpiu oaHH
S OJHOMY i3 3a3HAauYeHHMM INTBHAKOCTAMU, TO Bij-
Puc. 2.3. Hanpsmox CTaHph MM HHME OTICGAHEM CKOPCUYETLCA HAa

WBNAKOCTI DY)y 3aNeMuTh 56 + 40 = 90 xinomerpis. ¥ uboMy BHUIIAHKY

BiRt TOrO, Ae nepeldypae IIBMAKICTE pYXYy O#HOro aBTOMOGiNA BiZHOCHO

crocTepirau immoro popirmoe 90 xm/rox i dopmyna ana o6-
YHCACHHEA BIAHOCHOI LIBHAKOCTI PYXY MA€ BHUIVIRJ
Ve =0+,

10



u Yyumocs posg’azysaru sagagi
3aaasa 1. Cyaro fige si cranow meuaxicrio 7,5 m/c. fAxui mnax

npouje cynso 3a 20 rop?

3apauo 2. Y3108 NepOHY ihe efexkTpuyKa 3i mBHAKicTIO 8 KM/TOX.
Ilo mepmomy Barony eneKTpHYKH Hpe xJomtuuk. [lo apyromy Baromy
HagycTpiu XJIOMYMKY iHae #oro 6aTeko. 3 AKHMH IIBHAKOCTAME BigHO-
CHO TIEPOHY PYyXalThcA DATBKO 1 XJIOOYHK, AKHI0 BiAHOCHO €JeKTPHYKY
BOHM pyxawThes 3i meEaxocramu 3 i 2 km/rox Bignosigwo?

11
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figbusaemo nigcymxm

PipsoMipauil pyx — ue pyx, 1A ¥ac AKOro Tije 3a Oyan-aki pis-
Hi IpoMidMKU Yacy ODPOXOAUTE PiBHI IDAAXH,

HisngkicTs piBgoMipHOro pyxy Tina — e ¢isuusa BenuuuEa, IO
HOPIBHIOE BIMHOIHEHHIO WAXY, AKKH npodInno rtino, Ko Yacy, HPOTATOM

o o {
sikoro melt musax Gymo npoineHo: v=——.
£

Onuunerw wBHAKoCcTL pyxy B CI € MeTp 3a cexyHAY (M/c).
YucsoBe 3HAYEHHSA IJIBKIEKOCTi PYXY 3anexUTh Bi,B', TOoro, AKY OAH-

HEIIIO IIBUAKOCTL obpasHo.

Hanpsamox i smaueHHA INBUAKOCTL PYXY Tila 3aj€KaThk Bif TOTO,

BifHOCHO SAKOro Tijlg BU3HAUAETHCH HIBHAKICTE PyXYy.

?

KoHTponbHi 3annrtasHA
1. fikuit pyx HasuBawTo pisrHomipium? 2. Lljo Ha3MBaIOTL WBMAKICTIO pissoMipHoro
pyxy? 3. fik obuncauTi WBMAKICTL piBHOMIPHOFC pyxy Tina? 4. Hassite ogvHMLi
wBRKoCH pyxy. 5. Crigomerpr asromobinie nporpaflydoBaHi B KinoMerpax 3a
roavHy. Ak nepesect opvHvll LIBMAKOCTE 3 KinomeTpis 3a roguHy B MeTpu 3a ce-
Kyrgy? 6. Big uoro 3anexars HaNPAMOK Ta 3HaueHHA weugrocti pyxy? 7. Ak 06-
YHCAUTI WINAX, TPORACHKIA TINOM, AKILC BIAOMI WBKAKICTE ROro pyxy Ta vac pyxy?

Bnpasa N2 2

1. 3a 10 cexyHg Tino nogonano 100 M, 33 HacTymHi 10 Cekywil — e 100 m. Yu
MOXHA CTBEDEXYBATH, WO TINO PYXAeThCA PIBHOMIPHO?

2. fika wengkicts pyxy Ginbwa: 16 M/C um 54 kM/rog?

3. Xnomuuk, iyqn Ha Benocunefi 3i CTanc WBKAKICTIO, NOACNAE BigCTaxHb Big CBOro
Oyavuky #O wWkinbHOre cragiody 3a 1,5 xB. Ha 3soportHni wnsx 8ik BUTPaTHB
70 <. Kynw xnonguk ixas wenguwe: Ao CTapioHy uv gogomy?

4. ABTOHaBaHTaXyBau NepecyBaEThCA 3 CTANOIC WBUAKICTIO Y3ROBX pAAY KOHTel-
Hepig, KoHuTeHep, KoXuMA 12 M 3aBAOBXKK, CTOATH OAWMH AC OJHOFO BNPUTYL
3 AKOK WBKMAKICTIO TAe aBTOHABAHTAXYEAY, AKLIO NOB3 5 KOHTeWHepis BiH Npo-
rokae 3a 1 xs?

5. Hleugkicto pyxy nitaka ctanoBuTb 900 xm/roa. Crinbku yacy BiH BUTPaT!Th, ujob
nogonaty 375 Km?




6. Tlotar 3a 10 x8 npowos 24 kM. AKKiA WAAX BiH nogonae, akie byne pyxartucs
3 TAKOK CaMOIe LWBMAKICTIO NPOTAroM 1,5 ron?

7. Yagosx popory Ame sivep 3i weMakicno 5 m/c. Mo goposi B npotuaeKHWX Ha-
fPAMKaX ifyTh ABa BenocuneaucTi fepui ife 3i wewaxicno 18 km/frof Ha-
3yCTpiu BITPY, ApYral -~ 31 WBMAKICTIO 24 KMm/rog 8 HanpAMKy BiTpy. Axowr
€ WBKAKICYb BiTpY BiHOCHO Befiocunepuctia?

8", Enextpuuka ige 3i wewupkicTio 20 m/c, HasycTpiu Tt no cycigHin konil 31 wewaxi-
cTi0 36 km/rog ine notar. Cxinbkn uacy noTar Bypge npobKAXaTK NOB3 nacaXupa
EREKTPUUKY, AKWOC A0BMMHA notara 900 m?

? EKcnepumMeHTansHe 3aB4aHHR

Ha ypoui dizkynsrypy By CKpagacte pizHi Hopmatusn, JlisHaWTeca npo HopmaTtus i3
Giry Ta pospaxyiire, 3 Ao wenaKicTio nOTPIGHo npobirty gucTanyin, wob ckaacn
HOpMaTHB Ha 12 Ganis.

§ 3. BUAIM PYXIB. CEPEQHA WBUAKICTD
HEPIBHOMIPHOIO PYXY

HanepHe Bam floBOaunoCcs ixaty asrobycom aBo noTAroM 3 ofiHOro MicTa Ao isworo.
3ragiatite: TpaHCRoOpTHWIA 3aCi6 Yac Bif Yacy ranbmye, 3ynVIHAETLCH, NOTIM 3HOBY Ha-
6upae WBMAKICTL TOWO. Y1 MOMHE HA3BaTH Takwit pyx pisHoMipHum? 3Bnualiko, Hi
Ak BOCHiPRYBATY TAKKP PyX, BY Ai3HACTECA 3 HACTYNHOIO naparpada.

e

Pozpiznaemo pyx# Tin

¥ noscsakiedBoMy RUTTL My 3assyvail MaeMO CHpParRy 3 HEPiHe-
Mipruum pyxom. Tak, sKIjo BUMIpATH BijCTaH], AK1 IDOXOZUTEL peficOBHI
apTolyc, HANDUKJIAMA, KOXEOI XBHAMEN, To nodagnmo, o i sigcraxi
SynvTe pisHHMH, OT:Ke, pyX anrobyca He € pipgomipanm (puc. 3.1).

13
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Puc, 3.1. Aprobyc pyxaeth-
i HEPIBROMIDHO, Yat Bij
4acy ranbMyioul, 3yfnHA-
HO4MCH Ta 3HOBY PO3raHf-
O4MCH

Puc, 3.2, CepepHn miBmua-
KiCTh pyXy notara — sig-
HOWeHHA BifcTani Mix
CraHuiAaMi 10 BCLOMO vyacy

Pyxy

HepisHomipsmin pyx — ue pyx, nig 4ac AKoro
TINO 32 OQHAKOBI MPOMIKKW 4acy nNpoxoanTh
pi3di waAxXy.

Y mpoiteci mHepiBHOMIDHOTO DPYXY WIBHIKICTE
pyxy 7Tina 3 wacomM aMiHwoeThCeA. OTHKeE, MOMEMO
waacudikyBaTu sudu MexaHmithoz0 pyxy:

+ 3a ¢opmolo TpaeKTOpil — npamoniniiiHui Ta

KPUBONIHITIHLIL;

* 33 3aJIEKHICTIO IBAAKOCTL PYXY BiX 9acy —
pisHOMIpHUIL T2 HepieHOMIpHUIL.

E QbGuncmoemo cepeaHiv WBNOKICTb HEPIBHO-
MIPHOTO PYXY
Posrnamemo npukaaf. Horar npoitmos 150 wm
(BigcraEer Mi aBoMa craHuiamu) sa 2,5 roa.
HArmo nopinmru 150 kM wa 2,5 rom, orpumMacmo
mBUIKiCTL, pyXy mordara — 60 xm/rop. Ane nordr
PYXaBCcs HEepiBHOMIPHO, 1 TOMY MH OTPHMaNH He
wBrAKicTs pispomiprOoro pyxy, a cepeduio weud-
Kicmb pyxy norara (puc. 3.2).
IMo6 obuucaumu cepednio weudkiems pyxy
miaa, nompibHo eecv WraAx, Axuil npofiwio ming,
nodiaumu Ha eecv wac pyxy:

Becv uwac pyxy — uye cymapnuit wac pyxy
mina i wae, sumpavenuil Ha Moxcaual NPoMiNCHi
3ynuUHKY 6 X00i ybo2o pyxy.

B Y4iumoca pozs R3ysarn 3anaqgi

Jopova, XJomypK iXaB HA BeJIOCHIIEAI HiBTOPH TOAHMEN 31 mBRA-
ricro 20 km/rom. Ilorim Benocunen snamasca i ocramuifl kinomerp
HIIAXY XJAoNuMK imop mimkn. Hxow Gyna cepegus HIBHAKICTL DPyXy
XJIOHYMKE HA BChOMY IDANXY, SKIo mimee six imos nisrogmaun?
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n Ninbusaemo nigcymun

Hepisaomipeu# pyx — Iie PyX, i 4ac AKOro TijiO 38 OGHAKOBi
IPOMIMKHM 4YaCY HPOXORHTH PisHi mnAxu. ¥Yci BUAM MEXa8HIMHOTO DYXY
MOKHa KaacudikysaTi: 3a GODPMOI0 TPEEKTOPE pyXy — Ha OpaMOonigid-
HU ta KpuBojginifumit; 3a 3aJ€KHICTIO HMIBHIKOCTL pyxy Bijg uacy —
Ha pisHOMIpEMII Ta HepiBHOMIpHWIL

Hna obumcnenna cepefubol IIBUAKOCTI PYXY Tina norpibeo Bech

g

. - - . i
HIAAX, AKAHN ODPOHMINNIO TiIAO, PO3AIIHNTH H& BECk 9AC DYVXY! Ueep =
t

? KOHTPONbHI 3anuTanHA  —
' 1. fAkuit pyx wasmBaioTh HepisHOoMipuum? 2. Haisite sugu mexaniusoro pyxy.
Hasepite npuknagn. 3. Lo raxe cepefns wsuakicTe HEPIBHOMIPHOrG pyxy vina?

fix 1T obumcnuTi?

P BnpasaNe3
1. Asromobinb 3a 2 rof; npoixae 80 kM i ule 323 2 rog — 160 kM. OBuncnits cepeaHio
WBNAKICTL pyxy asTomobina,
2. Horar 32 1 rog npoixas 60 xm. lNoTtim Bin npoixas we 0,5 rog 3i wenaxicTio
90 KM/TOAl. 3 AKOIO CEPERHLOID WBMAKICTIO pyXaBCcs NOTAT

15
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3. Xponunk npAMyBas Niwku 3 MiCra Ao cemwwa. Tlepwi 4 sm wnsxy siH nogonas 3a
1 rog, a pewry 4 KM A0ro NiABI3 Ha BenCCUANedi Bpyr, BUTPaTUBILK Ha Led Bigpizok
waaxy 20 xB. 3 AKOIO CEPenHbOI0 WBKAKICTIO PYXABCA XAONUAK?

9 EKcnepumeHTanbHe 3aBHAHHA

BusHauTte cepegHio WBMAKICT, 3 AKOK B 3a3BUYat igeTe Bif ROMY B0 LWKONW,

§ 4. TPAQIKU PYXY THIA

3 kyply mMatemaTuky Bit Bae 3HAAOME 3 NOHATTAM rpadika dynxuil. Ipadik poburs
Oiibill HAOUHOK 3A7EXHICTD OFHIET BERMUMHKA Bif IHILOL BukopucTosyioTe rpadiky i
y $iznyi. Ax 3a gonomorcw rpadika oBpazutv, Hanpukial, 3aAeXHICTL WHAXY abo
wemuaxocri sig yacy? Bignosine su oTpumacTe 3 matepiany uboro naparpada.

2

n Byayemo rpadixkn 3anemHOCTi WAAXY Bif Yacy AMA PiBHOMIPHOro
Pyxy

3 QopMyRH ENS pOSPAXYHKY INJAAXY pisHoMipHoro pyxy Tina [=ut
BHIIIVBAE: HKINO B JEeKiNbKA pas3ip 30lAbHIHTH 4Yac pyXy, V CTiAbBKH
¥ pasip 30LnbIIMTRECA IMAAX, npoiigenuti tigom. Lle ~~ npsima nponop-
Oifira saje)xHICTE, AKA B MaTeMaTHII 3anuCyeThes PDIBHAHHAM Y = kx
i1 maauBaeTees ainiiinow gynryicw. Haranaemo, mo pas pobygosu rpa-
tdixa Taxol dyukiil HeobOxiaHo aHailTy 3navedss y xoua O ons ABOX



Y, y=20x Lom, =20t
200 -7 2004 - co
1004 - - e 100 l__%.__:_.. -

A ST y| x L b Lt e
12012201 oo 120412 g
80| v 200] 10 801 0 200]10
404 40~ 7 e

a O 2 46 810°% 6 0 5 4 8 8 100
Puc. 4.1. g — rpadik dyuxuii y = 20x; 6 — rpadik 2anexuocTi WASKY Bify Yacy AAA PIBHO-

MIpHOTO pyxy HRa 3i wewakico 20 M/ | = 20t

FOBiABHO o0paHHX 3Havedb X (HarpuUKIan,
Ha puc. 4.1, a noxkasano rpadik Qyuxnii
y=20x)

Hexaft asromofins pyxaersCs piBHOMIp-
Ho 3i meuaxicro 20 m/c. [Tobynvemo rpadix
[=20¢ (puc. 4.1, 6). Ile Oyne rpatik sanex-
HOCTI masaxy six gacy, abGo mpocro rpadix
HIJMAXY AR PIiBHOMIPHOrO pyxy aBToMOOins:
3a HUM MOYKHA BHIHAYWTH, AKHH INAAX aBTO-
MODBINE noxonarB 3a OVAL-AKI NPOMIMKE yacy.
Tpadik masxy s pasi pisgomipsoro pyxy no-
Tsira, AKEH 3a 8 cexyux nonae 80 M, marume
cxomuit suraan (pure. 4.2). ¥Vaaranl: epagix
wLARXY @ pazi pienomipunozo pyxy — ue gidpi-
30K NPAMOL.

3a rpadikaMi 3aneXXHOCTI IMIAXIB Bix
Yacy BJAs Tij, HI0 PpYXawThes pispoMipHo,
MOMHA MOPIBHIOBATH IIBHJKOCTI pPYXiB mux
Tin, 3obpasumo Ha oxHOMY pucyHKY (puc. 4.3)
rpadiky 3aneXXHOCTI HUIAXiB Big yacy oA an-
ToMOOLIA Ta IIOTHATa, STafaHUX BHIE.

Mu Gauumo, IIo 3a OJHAKOBHE yac, Ha-
apuknajy 3a 4 ¢, apromobins mogoaaB BiCTAHB
80 M, a noTsr ~— yeboro 40 M, omxe, MIBHAKICTH
pyxy aproMofing BGinbina Bijx mIBRAKOCTI DYXY
morara. MosxeMo 3a3HaWHTH: AKINO HA OJHO-
MY PHCYHKY poamictutu rpadiku minaxie tia,
0 PYXAWTHCH piBHOMIipHO, TO 2pagin wanxy
mina, fke pyxacmovca 3 Giavlions weudxicmio,
oyde posmauwicsanuit mad zpagirkom wasxy
miaa, AKe PYXAemscsa 3 MeHULow weudkicmio.
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Puc, 4.2, Tpadix wnaxy noTara,
AKMIA pYXaETbCR 31 CTanoio
weuakicTio 10 m/c

l,Ml
209 e e w S

100§ -
120--
80- .
40+ - ol w T e

Puc. 4.3. Astomobine pyxaeTocs
wavale 33 foTAM —

33 TOW Camuil NPOMBKOK 4acy
8iH npoxopuTo HinblKnA wWnax
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Puc. 4.4. MNpuknag rpadixa
UHIFIXY BNA HepiBHOMIPHOIO

PYXY

Puc. 4.5. HepisHomipHui
pyX MOXe cKnajatmea 3 Ai-
NAHOK DIBHOMIpHUX pyxis

{, kM

30 B

20~ -

104 /-

Puc. 4.6. [linAankn 1§
AINAHKI PIBHOMIDHOTO PyXy
TpakTOpa

18

n bypyemo rpadixn wnnxie gra nepieHomip-

HOrO pPyxy
Tpadik mwaaxy s pasi HepiBrOMipHOrO PYXY OVRY-
BaTi 3HAYHO CKAagHimie. ¥V 3aranbHOMY BHN&AKY
BiH Moke Maru Burasy xKpupol aimil (puc. 4.4).
[Ipy nvomy cnij sasHauymTs, IO INAAX He MOMKEe
aMeHINYBaTHCH, ToMy rpadix abo mipmimaerbes,
af0o sanmmaeTbCA TOPHU3OHTAJNBHEM, aje HIKOAH
HEe ONYCKAEThLCA.

Konu mepiBHomipuuil pyx Ting CKAANAETHCA
3 AIMAHOK, HA AKHX TiI0 PYXAJOCH DPiBHOMIpHO,
rpadik masxy mae mpocTtimui sprisaa. HAx came
TiAO pyxasiocs Ha OKpeMi#l miAAHUL IASXYy, MOXK-
H& BU3HAYNTH, OPoaHAJI3YBABINH BIANOBIAHY Xi-
naaKy rpagixa. Tax, Tino, rpadixk pyxy gxoro 3o0-
Oparkeno Ha pHc. 4.5, crioyaTKy pPyXanoch JOCHTH
MEBHAKO 31 cranon mBHAKicTio (MpoMimor vacy 1),
noriM He pyxanocs 3osciMm (mpomiskor uacy 2),
noTiM BiEHOBHIO DYX i3 mocriHHOIO ITBHAKICTIO
(mpomisxox uacy J), ane pyx OyB HoBinbHiIDNM,
HiX cnouaTky (Ha mpoMmi»xxy uacy 1}

ﬂ 3HaxoguMo WRNAKICTL pyXy Tina 3a rpadi-

KOM WAAXY
3a rpadikoM mAAXY MOMHA ZOCHTL Jerxo odymc-
JUTH IHBHAKICTE pyxXy.

Tax, ma pre. 4.6 aobparxenni rpadix mAAXY,
HOACJAHOIO TPakTopoM 3a 3 roj. 3 rpadika Oaym-
MO, IIf0 Bech HIASX CKJAJAETLCH 3 NBOX KiJIAHOK,
Ha KOMHIA 3 AK¥X TPAKTOP PYXABCH DIBHOMIDHO,
i mo Ha aiaasni I wsagricTs pyxy Tpaxropa 6yna
Giapiiown, Hi Ha Finasni I1.

3a rpadikom gomrxuua ginauky I cranosuTs
20 xm i rparrtop upo#mios ii sa 1 rog, orke,
WBRAKICTE HOro pyxy CraHOBHIA!

1 :201{1\4:20}_{1\1.

t lrog rog

Hinaaxy II sapgosxkn 10 xM (Big nossauku
20 kM go noanaukm 30 KM) TpaxTop HpOHINOB 34
2 rop (Big mosuaukm 1 roj 4o mO3HauUKM 3 rog).
BignosigHo mIBUAKICTE PYXY TDAKTOpA HA EiAAH-
ui ¥ cramoBmna:

I

KM
Dy = =5

t 2 roa r'ojx

l » 10 kM




1Ho6 auafiTy cepefHIO IDBHAKICTE DYXY TPRKTOpa, BOTPIOHO éeco
wanx, AKUHE npoixas tpakrop (30 km), nodiaumu Ha seecv uac pyxy
(3 rox). Omxe, cepeEa HIBHAKICTL TPaxTOpa CTAHOBHTL,

bl
L+,

30 xm
cep

=102
3rox rox

n byayemo rpadiku wsngkocTen pyxy 7a BUIHAYAEMO INAX, AKWA

fPoALINO TiRO

Tobyayemo rpadiv zanermuocri mBHAROCTI pyXy Bijg wacy anasa
Tina, o pisHOMIpHO pyxaeThes 3l wBnakicrio 26 m/c. Ockiapry mBua-
KicTe pyxXy Tina He amimiocrhed, rpadik Oyzae maru surasg sippisxa

npamoi, napajieiantol oci uacy (puc. 4.7).

Qb6uncauMO HIAAX, AKEH npoluino rino, manpurnan, sa 15 o

[=p-t=25"--15¢=3T5M.
c
et muax wmomnpa Taxkox obumcamTH

B iEmi# cooci6. Buainmmo mip rpadixom npsmo-
KYTHHEK 31 cTOpOHAMHE, «O0MEKeHMMH» NO3HAUKA&MH
25 m/c i 15 e. OGuncauMo UNODIY HPAMOKYTHHKA:
26x15=3875 . Bona umceneno Oynze AOPIBHIOBATH
naxy, axuil npofinure tino 3a 156 ¢ 3i weEEKicTIO
25 m/c.

TaKyM YMHOM, YUCAOBE 3HAYEHHS WAAXY,
Axuil npoliwno mine nid yac pieHoMipHozo pyxy,
dopienioe wucaceoMy SHAEHHIO naowi Qizypu nid
epagiom weudxocmi. Taxka sracrusicrs npura-
maHHA rpadikaMm meuzrocre#t vy pasdl He miabvru
pisnomipnozo, ane it HEPIBHOMIDHOZ20 pYXY.

Ha puc. 4.8 3ob6paxeno rpacdixk msuaxocTti
PYXy Tina, meBHZKicTe SKOro pismomipHo s6inb-
mIyerbesi: mporarom 15 ¢ mBuaxicrs pyxy mi-
giligo sminicerees mig 0 mo 30 m/c. ITio6 smaii-
TH INAAX, AKUH Opo#fimno Tijo, HanpuKaan, 3a
15 ¢, norpibao ofumenwTH NJOIY 3aIHTPHUXOBA-
HOI'O TPHKYTHHRKa. 3 prcyHxa Oadpmo, mo uef
TPHKYTHUK CTAHOBMTE MONOBVHY HIPAMOKYTHHKA
3 «sucoroos 30 m/c ra <ocuosoro» 15 ¢, oTike,
HOro mNIOIIA CTAHOBUTE IIOJIOBMHY Bif maomi sa-
3HAYEHOre NOPAMOKYTHuUKA. Takmm ummoM, oOT-
pPEMaHe YHCJAOBE 3HAYEHHS IOl TPHKYTHUKA!
30 - 15 : 2 = 225 — i € 4YHCIOBHM 3HAYCHHAM
HIAXY, Mo #Horo npofmine Tine 3a 15 ¢, pyxa-
I0YECh 31 WBHAKicTIO, Axa nporarom 15 ¢ pisuo-
MipsO sMimoBagacs Bix O o 30 M/c. Orxke, munax,
npoiitenuit Tinom s3a 15 ¢, mopieHwe 225 M.

£, mde
Bﬂ - -
25
26

Puc. 4.7. iMnowa npa-
MOKYTHUKa nip rpadi-

KOM WBMAKOCTI Tifa, Wo
PYXAETHCA DIBHOMIPHO,
YMCEMbHO AOPISHIOE LWARXY
Hboro Tina

o M

30
20+

104

@

Puc. 4.8. 3a rpadikom
WBKAKOCTI MoXHaE 064nc-
NMTK WNRX, NPORREHKA
TnoM nig 4ac Hepiskomip-

HOFQ DYXY
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flinbneaemo niacymxmn
I'padhix mnsxy ana pisgomiphHoro pyxy - e Biapisox mpsamoi.

Ppadix mnaxy gna gepisHomipsoroe pyxy — e Kpusa abo jgamMaHa
JIiHis.

3a rpadikamu maAaxie Ans pisgoMipHoro pyxy rin mMoxHa poapa-

XOBYBATH 3HAYEHHA IIBHUIAKOCTEH DyXiB, MOpiBHIOBATH IX.

Tpadirx mesuiakoeri gas piRHoMipHODO pyxy — Ie Bipisor mpa-

Moi, napajenabHoi oc¢i 4acy.

Hucaose sHadedHs WXy, s¥ull npofinno rine, aopissoe maoni

dirype wig rpadikoM mBuIKoCTE PYXY.

?

KouTponbHi 3anuTarnuA

1. Axkwit Burnspg Mae rpadix 3anexHOCTI WRAXY Bif Yacy BAA piBHOMIpHOTO pyxy?

AR HepipHomipHoro? 2. Ak 3a rpadikamu WAAXIE [RS8 4BOX TN NOPIBHATY WBWA-

KOCTi IXHbOTO pyxy? 3. UYn mome rpadix wnaxy 3 namHoM vacy HabamkaTucs o od

uacy? 4. Akuia Burnap mae rpadix WBKAKOCTI Pyxy B pasi pissomiproro pyxy? 5. Ak

33 rpadikom WBUZKOCTI pyxy o6UMCAUTH NpongeHuit TINom WNAX?

Bnpasa N® 4

1. Xnoneyp ixas w#a senocunegi 90 ¢ 3i waugkictio 5 m/c. Nobyaynte rpadik wanxy
XAOMUA.

2. Ha puc. 1 306pameni rpadiky WRAXIB A0A NIWOX0La, BEROCUNERMCTA I TRAKTOPa,
AKE PYXawThca 3 WBKAKOCTAMIA 4, 12 1 24 km/rof eignosigHo. Axui i3 306paxeninx
rpadixia sKomy Tiny sigriosigae?

3. Miwoxip hwoB 1,5 rog 3i weupkicrio 5 km/rog. Nobyayire rpadik weuaAKoCTi pyxy
niwoxoga,

4. Aprofyc ixae 2 rof 3i weuakicrio 60 km/ron, a notim we 1 rog — 3f WBMAKICTIO
80 xm/rop. Aobyoynte rpadik wanxy astobyca. Busnaute cepepHio wBUAKICTL
woro pyxy.

5. 3a rpadikom wnaxy HOTArA, L0 PYXascH HepiBHoMIpHO (puc. 2), 3'acyire: aj wnsx,
AKWA Npoixas NOTAr 3a 9 rog; 6) AOBMMHY KOXHOI 3 [iNAHOK, Ha AKWX NOTAF
PYX2BCR PIBHOMIPHO; B} WBUAKICTL PyXY NOTAFA H3 LWX AIRAHKAX; 1) CepegHio
HIBMAKICTD PYXY MOTATA 33 4aC CHOCTEPEXeHHA,

I, kM i . KM
I R 240 r
81 oA 360
4 b 4
it o
Puc. 1 ) i 10 7 2a0 T 3b 't, XB Puc. 2 0 rt' roa

ExcnepumenTanbHe 3aBAAHHA
Pazom i3 ARpyroM nposefits Takuit gocnifl. Hexa® paw gpyr TRFHe piBHOMIPHO no
CTORY apKyll Nanepy, a BY B yeW 4ac, PIBHOMIPHO pyxalouu oniseup, crpobyite
NPOBECTY Ha apKywi NiHiG, AKa € NepRneHAUKYAADHOIO A0 HATIPAMKY PyXy apKylla.
MNosTopite focnig, Ha yel pas pyxaiouw onieeyb HepieHomipHo. Nopisnante Gopmy
oTpUMaHux Ainii. 3pobith BUMCHOBOK.




Tema. Bumipiosarua wemuaKkocTi pyxy Tina.

Mera: HaBUMTUCA BU3HAYaTK WBMOKICTD pyxy Tipa.
O6GnapHauHR: CKNAHWUIA UMNIHLP 33BBMHKN He
smeniy ik 50 cM, NoCyaMHa 3 BOACK, METPOoHOM
{foaut Ha knac), wTaTks i3 MyqQgTo Ta KiNbLEeM, Kinb-
Ka FOPOUIMH, MIPHA CTPIUKA, BY3bKa CMYXKA Franepy,
LOBMUHA AKOT AOPIBHIOE BUCOTE CKAAHOMC Ywuninapa,
CKOTY, OniBetib.

Teopernudi sigoMocri = S =

tisngkicTe magivua Tina B pifue criovatky 36inbliyeTbos, a 3r0A0M, MHCNA HPOXOMXKEH-
HA NEeBHOT BIACTaHI, YCTANETLCA W fani € Heamivkow. LiA nesna BiACTanp 3anexuTs Big
BAACTUBOCTER DIAMHK T3 TN 3a3HAUMMO, WO FOpownHa giameTpom 4-5 MM, O TOIO A%
T WBUAKICTe Yy BOAI YCTanuTheRA, Npoige BigcTadb, wo gopieHioe npubnusto 10 om.

BKA3IBKM UIORO POBOTH

Migrorosxa Ao excnepumenTy

1.

Ilepen Tum AK BHUKOHyBaTH poboTy, NepekcoHafiTecd, IO BH 3HACTE

Bianosiai wa Taxi 3anuTaHHA:

1) SIguii pyx nasupacTees pissoMipeum?

2) o raxke mBuAKicTs piBHOMIPHOre pyxy Tina? cepeAHs WMIBHI-
giers pyxy rtina? 3a axpMmu dopmyiamu ix suamavaroTes? Hki
opuunii msrakocri pyxy s CI?

3) HruM npuaazoMm MOMHA BUMIPATH npoinerudl mnax?

4) o take merporoM i HK HUM KOPUCTYBATHCA?

5) Hxux zaxonis OGesnexy HeoOXiAHO JOTpHMYBATHCH IIij udac po-
foTH 31 CKIAHUM IIHIIHAPOM?

Bussaure miny HOZIJIKE IIKaJ BUMIDIOBANBHHX TIPHUI&LIB.

Hanamtyitte MmerpodHom za 60 yvaapis 3a XBUIHUHY.

Vanon® CKJAfHOrO MUNIHZpa 3aKPiniT: CKOTUEM BY3BKY CMYMKY

namnepy.

TlocranTe uunigap v Kijakoe mITarusa, HaANOBHITE HHUIIHAD BOIZOIO.

BigmipaiiTe Bil BepXHHOr0c Kpaw Bonu B nunisgpi 10 cm yHE3

i apobire BIANOBINHY HO3HAUYKY HA HANEpPOBIH CMYIKILL.

ExcnepumenT

1.

2.

BissMitTs ropoummuy B pYKY i posramyHre ii OesnocepelHBO Haj
IOBEPXHE BOAHU B mHAiHApi.
OpnoyacHo 3 yaapom merpoHoma obeper g siAIyCTiTE FOPOLIMHY.
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3. Hiag yaapu merponoma (rof10 UIOCEeKYHAH) NosHadailte Ha
CMVYIKHI Ianepy, 3akpiliyeHi#l Ha oumigapi, [ONOMEHHA ropo-
MIMHEY, JOKKM rOpOIUHHA He ONYCTHTHCH Ha JHO NMIIHApA.

4. BumMmipsitre sBiacradi MiX cycigniMu no3HayKaMH. 3BEpHITH
YBATY: KOMKHA2 3 BifjcraHel JopiBHIOBaTHME HINSXY, L0 IIpo-
Hira ropolinHa #Ha nesHil ainssui. BumipsiitTe TaKOX yBeCh
MASX POPOINHHK Bl NOBepXHI BOAM [0 AHa IUNIHIpA.

5. Peayaprary sumipioBasb 3aHeciTh no Tabmiwu.

OnpauyroBasHs pe3ynbTatiB eKCAepUMEHTY

1. Hepexonaitrecs, 1o migerani mMim No3HaYKaMH, pO3TAINOBA-
HEMY HMKue Bif nosmauky 10 oM, € npubansHo OAHAKOBHMI,
TODTO V TOMY, LHO TOPOIIHHA pyXajiacA PiBHOMIpDHO.

2. 3npaoul BiACTaHB MiXK cycigHiMRB nosHaurxamy i wac, 3a AKHH
FOpOIHKMHA NPOXOAUTH IO BiACTAHL, BU3HAYTE WIBHAKICTE (b0
CePEeAHID INBHIKICTE) rOpOINWHM HAa KOXHIN glnsHol pyxy 3a

i
POPMYNOI0 U= —
t

3, Busuaure cepefHi0 WMWIBHMAKICTL PYXY TOPOLIMHM H& BCROMY

Jar

WAAXY: U, ==~
38T
4, Pesyiasraryn obuuchneds 3adecirs no radauigi.
AManis ekcnepumeHTy T2 MOro pelynbraris
IIpoananiayitite pesynbraryd excnepumerty., 3podiTh BHCHOBOK,

¥ AKOMY 3a3H84YTe, #Ki BHAM pPYXY BH CHOTOAHI BHMBYAJM, AKL BelHUYM-
HE BHU3HAYANM, AKI DE3yipTaTH ONeprKaniy, HKi YHMHHMKY BIUIMHYAN Ha
TOYRICTE OTPUMaHMX pesyisTaris.

+

Teopue 3aBaHNR
Robynyite rpagik 3anexHoCTi wWinAxy, NPOVAEHOTO TOPOLIMHOW, Bil Yacy i pyxy. [ins
UbOro: OBUYMCNITE HIRAX, AKNMA TIPOVLENG FOPCHHWHA HWXMe Big No3Havky 10 om 3a
OfHY, ABi 1 TaK Hani CeKyHu, OREPKaHi pe3ynbTaty 3aHecits fo Tabnuui; 33 fAaHumu
rabnvyi nobypyire rpadik 3anexuocti f{t).

Yac t, ¢ ] 1 2 3 4 L3

{inax § m




§ 5. OBEPTAJIbHWI PYX TIIA. NEPIOM TA YACTOTA OBEP-
TAHHA. MICALIb — NPUPORHMMA CYNYTHUK 3EMANI

2 Obepranshniil pyx € flyxe nownpeHum: obeptaeTsca,
YTBOPIOIOUN BUPHK, BORA 8 plukax 1a oxeanax, obep-
TAOTHCA [aHeTV HaBKORO 3ip, a 30pi — OAHA HaB-
kono ophof Ta Hapkono uewtpa lanaxTuku, obepra-
WTLCH CYPiNKK ropguHHukis (puc. 5.1, 5.2), xoneca
asromobinie, rewHT nitakie, nonari renikonTepis
Towo. Y ubomy naparpadi My no3sHaloMUMOCR
3 obepransHiM PyxXom i3 Toukk 30Dy ¢iankn.

n Crocrepiraemo obepraneHuin pyx
Poarnanabmo pyX CTPLIOK TFOAMHHHKS
{(auB. prc. 5.2). Touxy KoKHOI CTPiNKH pyxa-
IOTBCH HO KOJaX, HeHTPH SAKHX POSTAMIOBaHI
Ha ONHil npaMif - oci ofepmannsa. 3a nee-
Hull wac cmpiaky z00unnurka 30ilicHome noe-
Huil obepm, TO6TO NOREPTAIOTHCH HABKOJO OcCi
ua 360°: rogmuaEuKoBa ~ 3a 12 rommu, xBH-
JAWHHA -~ 38 FOAMHY, & COKYHIHA —— 3& XBH-
AWHY, — & HOTIM PYX CTPiNOK MOBTODIOETHCA.
Pyx crpinor rogmmHuxa € npuxnagom obep-
manbvHo20 pYyxXy.

ObepraapHEuil pYX Ma€ XapaKTepHi puci:
no-nepine, Mpacknopii moiox mina, 1o odep-
TACThCH, € KoJaMu; mo-gpyre, iy dac obep-
TAJLHOTO DPYXY SABMIOU IPUCYTHS &ice ofep-
manHsA; To-rpete, obepraibHUE PpyX Tiaa
noemMoprEMbCA Hepe3 rneeni npomixcxu 4acy.

Haftnpocrimum 3 obepranbumx pyxis
€ pisHomipnuil ofepmanvuuil pyx, T00T0 pYx,
nid wac AK020 MOYKU MilA PYXAOMbCA NO KO-
Aax i 3HaveHrs weudkocmi pyxy KOMROL moy-
Ku ming He 3MIHIEMbCA 3 NJAUHOM Yacy.

Iipuxaazn piBHOMipHOro 00EpPTHIILHOIO
pyxy: obeprauns 3eMui HaBKoXO cBOei oci;
ofepranana Oapabaya OpadbHOI MAIMHEE Tif
yac BixuMaEss Ginu3EH.

A or obepraruA 08048 KOJECa BeJoCH-
ea BiAHOCHO ocCl Koseca vacTimme He € pis-
HOMIipHAM: mBMAKicTs pyxy rogok obopa To
3CLIBIIVETHCH, TO 3MEHINVETHCH 3ANEIKHO Bifn
IBUAKOCTL PpYXy BeJocHIena.

Puc. 5.1. llpuknagy obeprans-
HOIO pyxy B NPUPOAL atmo-
chepuuit uuKnoH {a); pyx 3ip
Haskono uedtpa fanaxrukn {6

Puc. 5.2. Crpinku rogsHnka
3pificHoloTE obepTanbHuik pyx
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n Buixauaemo nepion obepranus

Y npouneci pieromipHOTo 0fepraHHA KOXHENHE noBHEH ofepT (TOOTO
IIOBEPHEHHA B IIOYaTKOBE IIOJIOMEHHS) Tino 3aificHIoE 38 MeBHUH npomi-
JKOK wacy, AKHi HasusaioTe nepiodom obepmanusa (puc. 5.3).

Mepiog obepranna — ue diznuHa BenuUUHA, AKa JOPIBHIOE HaCy, 3a AKUA
TiNOo, WO piBHOMIPHO obepTraeTbcA, 34iRCHICE OfUH NOBHMA 06epT.

Ilepion obepranHs MO3HAYAIOTHL CHMBOJOM 1.

Oduruyew nepiody ofepmanns 6 Cl € cekynpa (c).

Arwo nepiod obepmanns minag Jopienwioe 1 ¢, mo ue o3navae, wo
miao 3a 00Hy cexyndy adiiicHoe ofun nosHuil obepm.

Haa sussavenss nepiony obepraussn T caip nigpaxysar# Kink-
kicts nosERx oGepris N, axi spobure rino, o obepraerses, 3a gac i,
a nmoriM obumcnmTy 1epiof obepraHHA 38 OPMVIICHO

Tt
N

3'ACOBYEMO 3B'A30K MiX 4acTOTOK Ta nepiogom obepraHHA

¥V xozl gocnimyBaHus olepraspHOre pyxy OyBac Tak, 1o LJs
floro onMcy HOIINBHO BHKODUCTORYBATH He nepiop obepranHs, a udac-
momy o0Gepmanus.

Yacrora obepransn — ue QisnuHa BenuunHa, AKA YUCENBHO JOPIBHIOE
KinbkocTi obeptis 3a ofjMHMLIO vacy.

Hosmavaiors wacrory ofepraHus cHMBOJOM N1 1 ofuucacooTs 3a
dopmyaoo
N
n=—
¢
Odunuya vaemomu 6 CI — obepr 3a cexynay (06/c abo 1/c) (ous.,
HanpukiIaj, puc. 5.4). 13 dopMysa s BH3HAYeHHH NEpiogy Ta dacToTH
ofepTaHHA MOKHA OTPUMATH 3alexxuicTh YacToTH Bij rtepiogy obepran-

. t N .
HA, Ockinpsy T=-—, &4 n=-—, TO 3p03yMiao, 10
N t

1
n=-—
T
3MeHmen A nepiogy obepTaHHA IPHBELE KO NpONOpiiiHOro 36iae-
ImeHHA 49acToT obepraHnsd 1 HaBIIAKH.

n Buauaemo pyx Micaya — npupogHoro cynytHuka 3emni

Onnow 3 HaiiBaMKAHBIIINX HPHYUH, IO COOHVKANH NioZel BH-
puaty Comne ta Micaus, Ovia morpeba v sumiproBauui wacy, TobTo
norpeba B HOPIBHAHHI TPHEBAJOCTI nepebiry NPUPOIHWX YH INTYU-
HHX #BHIL i3 TpupagicTio OvEL-AxuX nepiopmuHmx mpoiecis. Taxumu



nepioMYHEUMY NpouecaMHy JnfA HAIIKX CTapoiaB-
Hix npenxir Oyam amisw, 0 MOMHAa cnocrepira-
T Ha HeBocxuui: cxin i saxip Corust, smina das
Micamna, eamida BHrnany 3opaHoro weba. 111 sminan
BUKJINKaHI ofepTaHHAM -~ 3eMJjii HABKOJO cRoel
oci ta HaBkono Connsa, Micans zaBrono Semni.
TaxuM yuHOM, nepioduunicms 06epMaALLHOZ0 PYXY
Hadae moxcausicms sumiplosamu wac,

Cxin i saxig Conns, aymosieni ofepragasm
Bemni mHasxoso csoel oci, IIPHBEIN A0 BUHHKHEHHSA
IIOHATH OHA Ta HOYI, & TAKOM NPUpOAHO] OOMHKLI
yacy — dobu.

Ilopapn 5000 pokip Tomy xepui crapozas-
uporo Baswnony aa aminoino dasz Micana suzua-
gany Taki Bigomi HaM npoMimKM wacy, AR MicAyb
i musxdene. Byno nomivero, mo nporarom 29,5 nié
Micsiib IPOXOANTE NOBHKI MEJ 3MiBM (asz — Mo-
JORKHKA, HeplIol 4YBepTi, HOBHI, OCTAHHBOI uBepTi.
Ile symoBnene pyxom Micsus maskono 3emni. 3a-
SHAYEHHNIT UKJ CTAHOBHMB OJUH MiCAYBHE MIiCHIb
(prc. 5.5). Wepixi posgismny mMicadHuE MicgUb Ha
Yorupy maiixe pisHi wactTuHH # oTpuUMAaNM CiM
aHis, Tak BHEWKJIO IOHATTH THMKHA.

n MNigbueaemo nigcymeu
Pisnomipauix ofepranbnuit pyx — 1e pvx,
i Yac SIKOTe TOYKM Tina pyXaloTkCA II0 KOJax
i sHaueHHS IHBUEKOCTI PYXY KOMHOI TOYKH Tina
He 3MIHIOETHCH 3 ILJIMHOM Yacy.

Ilepiog obepramua — ne QisuuHa BenwYnHa,
KA JOPiBHIOE uYacy, 38 AKUH Tino, 110 piBHOMIpHO
obepraerebed, 3AiiicHIcE ofuHE OB 0bept: T=1/N.
Opuuaunero nepiony obepranus B CI ¢ cexynuga.

Puc. 5.5. ¥ crapogasHi
HACK NOYAToK | KiHeyw
MICALA BU3HANANW 33
dazamn Micaus

Puc. 5.3. lNepicg obepran-
HA 3emni HaBKOMO CBOET
oCt — 24 rogunn

Puc. 5.4. Yacrora obepran-
HA BEHTUAIATOPIB Cy4acHux
NpoLecopis CraHoBUTD

50-60 obeprie 3a cexkynay
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Yacrora obepraHas — ne disuvsa BeJHMHEA, AKS ZOPIBHIOE Kidbh-
Koeti 06epTiB 3a oaMHUIIO vacy: n=N /t. O@MEULE YacTOTH obepTaH-
Ha B Cl € obepr 3a cexyHnay.

Hepion obepraums T Ta uacrora obepraHHA 711 HOB'H3AHI 3aJ€MH-
wicrwo: n=1/T.

Yac, 3a Axnit rigbypacrses HoBHa amina das Micsiga, Ha3HBAIOTH
MicAuHuM Micsiem. Yzeprh MicfAls HASHBAIOTE THIKHEM.

KOoHTpOnbHi 3anNTanHA

1. Uio raxke pisHomipHunit obepransnui pyx? 2. Uo take nepiog obGeprtaHHs | #K
noro obuncmolote? 3. o Take wacTora obeprannna? 4. AK BM3HAUWTY 4acToTy
obepranudn, RKLO BIBOMWIA nepiog obepranna? 5. CnocTepexerHa 32 AKUM npoLe-
COM NPVBENC A0 NOABKM TAKUX OAVHWUL BAMIDIOBAHHA Yacy, AK MICALL | TukaeHb?

BnpasaN°5

1.

5.

Excriepmwmenranbhi 3asgaHHn

1.

3a 18 cekyHg koneco aBTomMobinA apikcamno 24 obeptu. Obuncnite nepiog obep-
TaHHA Koneca.

Akow € yacToTa obepraHHA NAaTPoHa eNeKTPORPUIA, RKIO 33 XBUNUHY BiH 3QIN-
cHioe 900 obepris?

flonati BeHTHAATOPRa 3RIACHICIOTL OfKE noBHWA obept 3a 0,2 ¢ Ak € yacrora
ixHporo obepranna?

YacTota obepradns koneca Benocunega nig 4ac imaraqb gocArae 5 obeprie 3a
cexyngy. Akum € nepiof obepranHa koneca?

Kynep mikponpouecopa nepcoHanbHOro Komn'iotepa obepraersca 3 4acToTol
3600 ob/xB. 3 Axum nepiogom sin oBepTacThca?

Obuncnirs nepiop i wactory obeprannA getanen geaxux nobyToeux npunagis:
Koneca Weaybkol MalinHKy, Hapabata npanbHO! MalWmMHN, NONATi BEHTHAATOPa
KOHJIML{IOHeRa TOWO.

Buznaure weuAKOCTi piIBHOMIPHOFO pyxXy KiHLIB CEKYHHIHO! T2 XBURKMHHOT CTPINOK
rofnHHuKka. Npuragafite, WO TPAEKTORIAMKA PYXY LMX Tin € KOMA, 3 ACBKMHE KON3
obuncnoerscn 3a popmynois [ = 2nR,




Tema. BumipwoBaHHa 4acToT¥ ofepTanus Tin.
Mera: pocnigutk pisHomipenia ofepranbaui pyx
KONeca irpallkosoro asToMobing, BuzHaunTi YacTo-
TY Ta nepiog oro obepraHHA.

Ob6napHannf:  irpawkosin asTomobine i3 pyxo-
MUMIK KOTECaMK, CeKYHOOUMIP, Kpeaga.

BKA3IBKM OO POBOTH
fligroToBKa A0 eKCNepumenTy

1. Heper Tum sK BUKOHYBaru poboTy, nepekcHaiirtecs, 10 BHU
3HAcTe BianoBizi HA Taki zapuTaHHA:

1) fAxuii pyx HasusawTs piBHOMIDHUM ofepTanbHAM?

2) 3a axoio dopMynoky ofIHCHIOIOTE nepicd piBHOMIpHOro obep-
TAABHOTO pyXy Tina? koro uactory? FAKHUME € OOAMHMIL IIe-
piony Ta uacroru obeprapus?

4. 3a pomoMorow Kpeiau 3pobiTe DOZHAMKY HA OZHOMY 3 Kojic
aBTOMOOLIA.

Excrepumenry

Pesyavmamu sumipwearsv eidpasy xn sanoceme do mabauyi.

1. PosramyiiTe apromo6ins Ha croni. [Mosineao i sxomora pisHO-
mipHine nepecysaiiTe asromobinn yvagosmx crona. Ilpn nnomy
KoJeca apToMobing saifickosatuMy e ofepraluHuil pyX v Bep-
THKAIBHEIA BRI BiZHOCHO Kopnyca asToMobins.

2. Buwmipsiite uac ¢, 3a sikuit Koneco axificuurs 10-15 nosuux
obeprin.

3. Hopropirs pocnin wme pas, abiNpIIMBIIM IOBHAKICTE PYXY aB-
TOMOBILILH.

OnpayioBattn pe3yAbTaTiB eKCNepUMEeHTY

1. Ob6umcnits nepion i yactory ofieprasHs KoJleca aBTOMOGINA ANA
KOMCHOIO 3 IBOX Hociigin,
2. Peaynpraty ofuncnens sauecith 40 rabnuii.
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AHaniz pesynurarie eKcnepuMenTy

Hpoananiaysapimu excriepumenT, 3pobiTs BUCHOBOK, vV AKOMY 3a-
3HauYTe, AKWE BUJ PYXY BU CHLOrOAHI BMBYAMH, #Ki Benuuwnam obuic-
noBaiar 1 Axi peayasraTy opep:kanu. IlopisusiiTe wacrory # mepion
ofepTaHHa KOJIC 3a YMOBM pisHOI INBHAKOCTI pyXy aBTomMobiss.

Teopue 3ABAAHHA e
3aMmikiTh IrpalKoBKA AaBTOMOGIND, 3 AKKUM Bit NPOBOAKMANM EKCHEPUMENT, iHItuM — i3
Konecamu menworo abo binbworo giamerpa. EkcriepuMenTanbHoO 3'RCYATE, AK Bigpis-
HATUMYTBCA Y2CToTH OBEPTaHHA KONIC WX A80X aBTOMODINIB 38 YMOBY OfHAKOBOI
LWBKMAKOCTE IXHLOFO PYXY.

§ 6. KOMBANIbHUNA PYX. AMIIITYAA, NEPIOA | YACTOTA
KOJIMBAHDb. MAATHUKA, MATEMATUYHUN MAATHUK

Muteni Crapopashix Meconoramii, €Erunty, Kurawo, cnocrepiraioun 3a CoHuyem 1a Mi-
CAYEM, BUBHAUUNK OfMHMUI yacy: pik, MiCAUb, foly 13 W, Dy8 CTBOpEHMit COHAWHWUA
TOOVMHHKK, NIOTIM 3RBUBCA BOAAHWA rogmHHKK. [IpoTe CnpaexHA Pesomolin B KOHC-
TPYKUii rogurHukie pinbynach nicns IACYBAKHA BRACTUBOCTEN KORWBAALHOTO PYXY.
fikix came — gi3HaETecn 3 yboro naparpada.

-

3HaNOMUMOCH 3 KONUBAHHAMN

HArio Tarapens, nigsimensit Ha wuTui, Big-
XUJIMTH Bij TOJoMeHHS piBHoBary BOIK, a mortim
BiATIYyCTUTH, TO TArapenb Oyae pyxatcs BiX oz~
HOI'O KPalHbLOPO HONOMKEHHS OO JAPYTroro, NoBTopo-
woul cBifl pyx Yepes nesBHMi npomimok ugacy. Ta-
KUH pyX € IPHKJaJ0OM KOALBAHb.

KonusanHa — ue pyxu, AKi NOSTOPIOIOTECA Yepes
OHAKOBI MPOMIKKKM Hacy.

Konupauua MamwTh BaXMJIUBY CRIAbHY DpHCY
3 piBHOMipHHMM ofepTansHEM pVXOoM: [ ofepmanHsa,
i KorusanKA nepioduuno noemopwiomsca (puc. 6.1).

Busyaemo mMaAaTHUKK

Bu Hanesse Bie 3Haitomi 3 MeTpOHOMOM —
NPHAAKOM ANs BIAMIDIOBAHHA NPOMIMKIBR uacy
{puc. 6.2). Ilpuranafimo, mo 8 MeTpOHOMI € Mera-
JeBa HiMKa 3 PYXOMUM TArapieM, SKa Moxe 3pifl-
CHIOBATY Pi3Hi Ba YacTOTOI KOJMMBAHHA BiAHOCHO

Puc. 6.1. KonueanoHinia {a)
Ta obepTanenni (6) pyxn
Hywe cxomd
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cBOroc HHMEHBOrO Kinn#a. Ils sHiskka 3 rarapuem
€ NPUKAAHOM MAAMHUKG.

MasaTHuK — Lie TBepge Tino, ake 3fiACHI0E KONw-
BAHHA HABKONO HEPYXOMOT TOUKW.

MasaTHHKH, AKi KOJHBAOTbLCA I1iJi BILJIMBOM
OIPUTAraHHA A0 3eMJi, Ha3WBAOTh QisuvHuMU
maxmuurkamu {pne. 6.3). KoausasHa Takux ma-
ATHUKIB BAaAesaTh BiJl X MacH Ta reoMeTpuyYHMX
poamipis.

MasTauxky, B aKux Tino KoawpaeTees Iifg
BIJIMBOM FHDYHWHM, HaSHBAOTHL NPYIUHHUMU
masmuurxamy {puc. 6.4). KOnuBasHA HPYRUHEHO-
ro MagTHHKA 3aJeXaTh He Bin npuTAraHes 3em-
ai, a FuMIie Big BJACTHEBOCTEH HNPYXKHHH Ta MACH
niasimenoro pa HiH# Tina.

MasTHHKH BHKOPHCTOBVIOTH vV Garatbox ¢i-
suunpx npuiragax. OcolnuBo BajXJIMBHM € BUKO-
pPHCTAHHA MAATHUKIB Y FOAUHHUKAX, ajKe Hepio-
OUYHICTh KOJMHBAHD A€ MOMIMBICTL 3allicHIOBATH
Biggix gacy.

CYBOPIOEMO MATEMATHMHNA MARTHIK

Hiasicumo Ha crpidni JocUTE BAMKHUNA 11pei-
MeT, HANPHKAS] KHIDKKY. JKII0 BIAXHIHTT KUK
Ky BOIK, TO BOH& NOYHE KOJHMBATHCH — T00TO MH
oTpuMaay (isuunuil masteuK. HerantHe BuBUeHHSA
BJIACTHBOCTEH TAKOrC MasiTHHKA € JOCHTH CKial-
HIM: BOHHM BHU3HAYAIOTHCH PO3MipaMH KHMIMKY Ta
BOBIKHHOIO CTPIMKH, BAACTHBOCTAMHY CAMOI CTPIiUKH
Ta ipmuMmu ynaauxkamu (puc. 6.5, a).

1ilo6 posmipm Tina, 1o 37HificHIOE KOJIWBAH-
Hf, He BILIMBAJK HA BAACTHBOCTI MasTHMKA, CJif
V3HTH HUTKY, JOBXHKHA AKCL € JOCUTE BENHKO
nopisgAHO 3 poaMipaMy Tina, ¥V TakoMy BHISAKY
MOMHA BBaMRaTH Tine marepianpHO© TOouKo0. Ilpu
OLOMY HATKA Mae OYTH Jerkomo 1a TOHKOI, a mobd
i uac KOAMBAHL TiJAO Bech uac Oynoc Ha He3MiH-
uiff BifcTaHl Bix TOYKK miABiCY,— HEPOITAIKHOW.
Taxum uunom Oyze cTBOpeHa @isuuHa modeab —
MAMEeMAMULHUL MAAMHUK.

MaremaTuunmin ManTHUK — maTepianbHa TOuka
Ha TOHKI}A, HEBArOMI# | HEPO3TAKHIN HUTL.

Puc. 6.2. MetpoHom —
npunag ang sigMipIOBaKHA
NPOMPKKIE vacy — 3a3Bu-
U3t BUKOPKCTOBYIOTH M
HaC 32HATE MY3UKOIO

Puc. 6.3, Hannpoctiumi
npuknag Gi3MMHOIC MasT-
HKAKA

Puc. 6.4. Npuxknap
NPYHRUHHOTO MAATHUKA;
AKLYO TINO, nipshueHe Ha
APYXUHI, 3Nerka wWwiosx-
HYTU 8HU3, BOHO T1OYHE
KONUBATACA
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Puc. 6.5. Un 3pyurnis

L5t BUBUEHHA KONWMBAHD
SKHYIKKOBMA» MAATHIK (3)?
HaneaHo, Hi: rig 4ac
KONUBaHb CTPiUKa HaTA-
FATUMETHCH HepiBHOMID-
HO | kHxka Byge pos-
FORDYBATUCA «3UT3aFami»,
MeTanesa Kynbka Ha
JOBTiRA cypogi Hutui (6)
Kpalye RiAXOAWTe ANA BUB-
UEHHA OCHOBHWX BRACTYRO-
crel KofMBaHL

Puc. 6.6. Ha doTo BugHO,
Ha CKITbKW ManTHUK MeTpo-
HOM3 BIAXWNAETHCA Bif
NONOXeHHA PIBHOBArY nig
4ac KOAMBAHDL

Hanpuknan, Hepenuka MeTajieBa KyAbKa gia-
meTpom 1-2 cm, ska nigsimena Ha ToHKiH cypoift
HETHl 3asnoBXKe 1-2 M, DiAKOM MOXKe CIYIryBa-
TH 3a MAATHWUK, Ha KOJUBaHHA SIKOro He GyayThb
BILMHMBATHA pOSMipM Tima Ta BIacTHBOCT HHTKH
(puc. 6.5, 6). HocninkeEHs KOINBAEL TAKOTO Ma-
ATHHKA BH IDOBOAWTHMEeTe IIif 4aCc BUKOHAHHA Jia-
dopaToprol poborn Ne 3.

Burzvayaemo, WO Tare amnnivyna KoNnBanb

Heparxxo nobaumti, HI0 € JeAKa MAKCU-
MaAAbHA 8i0cmanb, HA AKY BLISANSCTHCH BiJ HHONO-
JEHHS PIBHOBAT'M TiJIO, HIC KOJMBacTheH (Hanp-
KJAak, TArapens Ha Himni merponoma) (puc. 6.6).
Ile — amnaimyda xorusams.

Amnnityaa xonmBaHb — Ue iznmyHa BenuuMHa,
WO [OPIBHIDE MAKCUMansHid BifCTali, Ha AKY
BiABANRETLHCA TINO Bif NONOXKEHHA pIBHOBArW
B XOfi KOnMBawb.

AMIINITYAY KONMBAHL MO3HAYAOTH CHMBO-
nom A. Odunuyerw amnaimydu woausarv 6 CI
€ merp (M).

3a omHe NOBHE KOMMBaHHA TiNO, fAKe HKOJH-
BAETHCH, POXOAWUTH IMJAX, IO ZOPIBHIOE Yomu-
poom amnaimydam (puc. 6.7).

BYzHaYAEMO, LG TAKE NeDins Ta 4acToTs
KONUBaHb
Cxomicrs 06epTanpHOrO i KOAWBANBHOTO pPyXiB
AOBBOJIHE BUKODHCTOBYBATH IOHATTA HepPiOy Ta
qacTOTH # IJIA ONHCY KOJIUBAHD.

Nepion Konusaub — e izuwuHa BEnMUMHAE, WO
AOpPIBHIOE yacy, 3a Akun 8inBysaeTbcs oaHe NOB-
HE KONMMBAHHSA,

Ax 1 mepiop ofepraHHs, mepiog KoJaMBaHB
MO3HAYAOTE CHMBOIIOM T i ofuucimoloTs 3a (dop-
MYJIOH

Yacrora Konuaanwb — Lie di3MuHa BENMYMHA, AK3
YUCEADBHO JOPIBHIOE KiNbKOCTE NOBHUX KOAVBAaHD,
WO 3A4INCHIOE TINO 33 OAWHWLIIO Yacy.



Yacrory KonuBagb [O3HAYAIOTHE CHMBOJIOM V
{«rr0») i oDupcnIowTE 38 (POPMYJIOID

Odunuyero vacmomu xorusanb 8 CI € repy
(I'm); BoHA Ha3BaHA& TAK Ha “eCTh BUJATHOro Hi-
menproro disuka lenpixa Pepuya (puc. 6.8).

HArwo sa odny cexyndy mino pobume odue
noeHe KOAUBAHHA, MO LACMOMA 020 KOAUGAHb
dopieniwe 1 I'y. Tobro 1I'm =1/c.

YactoTa v Ta Iepiof KosuBapb 1 HORA3aHI
Mim coboro zajerxuicTIo

u Poapiznaemo 3aTyxaioui Ta Hezaryxaloui

KORVBAMHA
Arxmo 6yap-AKHE MaAaTHHK — GisuyHMl, MaTte-
mMaTHuyEHil afo npy:XRUHHHAE — BHBecTH 31 crany

piBHOBAry, To BiH noume xKoauparucs. Taxi xonp-
BAHLA HA3HBRIOTL GiABHUMLU.

Hyoo MasTHHKS He TOpKATHCH, TO uepes
AestKMil 4ac aMAJITYZ& KOJMBAEL Tijla IOMITHO
smenmuTecsA. [lodexkaBiniy infe, CTAHEMO CBIKaMH
TOTO, L0 KOJHUBAKHA 30BCIM IIPHIIMHATLCH.

KonuBaHHa, amnaiTyaa AKUX i3 yacom 3MeH-
WYETLCA, HA3UBAKOTL 3aTYXA0HMMN.

Baryxaors i3 DAnHOM 4acy BiasHL Koaw-
BAHHA, HALPHKIaA, rofizanky, OMna HIBOHKKE,
cTpyH ritapu. Binwxi konusanus 3aemdu € zamy-
XAOUUMU.

Hemo sa tino nepiogwuso ennuBatu Oyib-
AKuM M TinoM, To Konmparua OynyThe eumy-
WeHuMI B HPONOBMYBATHAMYTHCH BECh YAC BILIH-
By, TOOTO He OYAVTEH 3aTYXATH.

KONuvBaHHA, aMITHTYAS AKNX HE 3IMIHIOETBCH 3 nnu-
HOM 4acy, HA3NBAKTL HE3aTYXaloHuMM,

Hanpoxiazn, A0KH OPAIIOE MEXaHisM HIB&:
HBKOI ManNIWHKH, POJKa 3aiHCHIOE suMyuleHl He
samyxaoyi wonusanas (puc. 6.9).

Puc. 6.7, Pyx Tina 3 nono-
HeHHsa | 40 NOAOXKEeHHA 2,
noTiM {vepes nonowenunr 1)
A0 SONOMEHHA 3 1 3HOBY 10
MONCMEHHA | — Ue OfHe
IOBHE KOAWMBAHHA

Puc. 6.8. fenpix Pyronsd
Fepy {1857-18%4) —
Himelbxni Gisnk, OgnH

i3 PyHaaTopis enexkTpofn-
Hamiku

Puc. 6.9. KonupauHa roRKu
BALLKO! MBLEMHKIA —
NPAKAEL BUMYLIEHUX
HE3ATYXBKMUX KONWUBAHD
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n fligbusaemo nigcymxn

Pyxu, axi nopropiooTees yepes OlHAKOBI DPOMIXKKHU yacy, Hazu-
B&IOTH KOJAMBAHHAMH.

MasTHux — we Teepne Tiso, siKe 3HificHIOE KONMBAHHSA HABKOJO
HEPYXOMOl TOYKH.

MareMaTUyHEi MagTHUK — Marepiasibea TOYKa Ha TOHKIN, He-
Baromift i geposrsamuill Huwri.

Amnnityaa KonHBaHB -~ e (Pi3UMUYHA BeJMYHUHA, HI0 JOPIBHIOE
MAKCHMAJNBHIR BigcTaHl, HAa AKY BiENAJSETLCH TiNO BIX NOJOXKEHHSA
piBHOBAIH miJf YAC KOJHMBAHD.

Tepion wonupads — ne dizsvdHa BeJIMYUHA, 10 HODIBHIOE wacy,
3a aruil BiaOypaeTses ofiHe IMOBHe KoJuBaHHsAs: T = {/N.

Yacrora woauBaHb — ¢ (PiBMuHA BeJWYHHA, AKA UYHCEIBHO
JiopisHioe KIbROCTI HOBHMX KOJUBAHL, (10 3i#CHIOE TLAO 3a ORAWHH-
mro gacy: v =N/t

Onpuauni nepiony Ta wacroru kKoaueask B (I — Bignosig-
HO ceryHAa (¢) Tta repy (I'u).

Yacrora Ta nepiof KONMBaHL noB'm3aHi Mim co0010 3AJIEIMHICTIO!
v=1/T.

PospisusaioTe saryxawut Ta HesaTyxawdi, BiasHI Ta BEMYIICH
KOJTHBAHHA.

2 KouTponbHi 3anurarun
1. [Jadre o3xauenHs KOAMBaHb., 2. Lo Take mastamuk? 3. Akuit MasTHMK Ha3wBa-
0T ¢iznunnm? 4. flo SKOTO BMAY MAATHUKIB HanexuTb TINO, niAsileHe Ha npy-
#uui? 5. lllo take matematmummit mastiuk? 6. {llo Take amnnitypa, mepiog, Wac-
TOTa KonuBarb? 7. flk poapaxysaTit Nepiof KOAMBaHb? yacToTy Konueanb? 8. Axa
iCHYE 3anemHicTh MbK 4acToTOK Ta nepiogom konusads?! 9. Yum BigpisHAIOTHCH
3aTyxawoui Ta HE3ATYXa04 KONKBaHHRT?

Vs BnpaBa N2 6

1. HaBepRiTb NPUKNagW 3aTyXaouux T3 HEIATYXaAUMX KORNBaHD, AKI He 3ragadi B na-
parpadi,

2. Tlip 4aC KONMBAHHA TINO PYXAETHCA Biff KPAWHBONC AIBOTO MONOMEHHA A0 Kpas-
HbOFO Npasoro. BiacTars MbK UMK ABOMA NOROKEHHAMI CTAHOBUTL 4 tm. fKow
€ AMIINTYAa KONMBaHL?

3. 3a xgunuHy masTHuK 3giiicHms 30 konueawb. OBuucnite nepiog xonuean,

4. (KinbKWM KONWBaHL 3FIACHUTL THIO 33 2 XBUAMHK, AKLIO 4acToTa AOr0 KOAMBAHDL
CcranoBeuTh 4 T1y?

5. fonnasok, al¢ KOAWBAETLCH HA BORI, NIAHIMAETLCA B nipHac wicrs pasis 3a
3 cexyHpn. 3HakpiTe nepioa i YacToOTY KOAWBaHb NOTNABKa.

6. Mepiog wonmeans Tina popisHwe 0,5 ¢. OBuncnite HaCTOTY KONMBaHL LLOTO
Tina.

7. AmnniTyga KoAMBaHb Tina Ha apyxuui gopistioe 10 cm. Rkui waRx npoige Tino
3@ NONCBWHY NEpPIioAY KonAuBawb! 3a ABa nepiogw?

? ExcnepumeHTanbHe 3aBfaHHA
Hocnipite, Ak BnnMsac Ha nepiof KONWBaHb HEBENMYKOrO TiNa, NIABILEHOro Ha AOBIHA
CYpOSit HUTL, aMiNiTyga LMX KOMMBakb.



Tema. [ocnifmKeHHA KOAMBaHb MAATHWKA.
Mera: “aBUMTKCA BU3HAYATH amnniTyay, nepion
i 4ACTOTY KOMWBAHD MAATHUK; NEPEKOHATHCH Ha
Rocnigi, o HacroTa ¢ nepiofl KONUBaHb MaATHK-
K& HE 32aMeXatb Bil amMAniTyau NOFC KONWMBAHDL
Ta Mack TArapiA, NpoTe 3anexaTtb Bifi AOBXUHY
HUATKY.

O6nagHanHa:  fsi Hepenuuki Baxki mertanesi
KyflbKyt Pi3HOT MacK, mitHi HITKK, WO He po3-
TATYIOTLCA, fiiHifKa 3aBAoBXKY 1 M, wratms i3
MydTOI Ta Nankow, MeTpoHom abo cekysaomip,
Tepen 3 BaKKamu.

BKA3IBKM WOAO POBOTH

NiprovoBra Qo exCcNepuUMeHTy

1.

Ilepen tum #x BHKOHYyBaTH poboTy, HepexkoHadTecHd, N0 BY

aHACTe BianoBifgi Ba Takl 3anMTaHHA

1) Olo masuBaroThs aMujaiTya00 KoausaHb?

2) Ba fKo©0 GopMYNOK MOKEA OGYUHCIAMTH IEpiof KOJIHBAHL?

3) lllo Taxke wacToTa KONMBAHB i 3a JOIOMOroH AKHX GOpMYN
i1 moxna ofuwmcauti?

Buskaute niny nogiaxks mxasy miHifikwy.

BuwnipaiiTe 3a JonoMorowc TepesiB MacH KYJALOK.

BakpiniTs KYJbKE HA HUTKAX, [OBXKMHA SAKNX € TPOXH Oinb-

oo Big 1 M.

VeraHOBiITHE Ha Kpal CTONA LITATHB. Binf BepXHBOre KiHIA

LITATHBS 3aKpPiliTe 3a pormomorolw mydry nanky ¥ migsickre

70 Hel OfiHY 3 KYJHOK Ha HHUTI Tak, mod HOBXKHHA oflepxa-

HOro MaATHHKaA cramoBmia 1 m.

IepecyBarouyy My(Ty B3HOBHK LITATHEA, YCTAHOBITE il Ha TaKi#

pucori, mob Kyneka onuHMIachk Ha Bigerani 3—5 cm Big pos-

TAMOBAHOL Ha mizrosi gimifxwy.

n Excnepument

1.

2 ®iaxa, § k.

HocaifiTs 3anexHiCTE nepiofy i YACTOTH KOAMBAHL MASTHUKA

Big #oro amruiitygu. s nsoro:

1) BiAXMAMBINK MAasSTHHK Ha BigcTaHb 2-3 CM BiA HOJOMKEHHHA
pipeoBaru i pisgmycruemm, BuMipsiite dac, 3a AKuE MasnT-
uuk Burosae 20-30 konupanp; BusHAaure nepiox i wacrory
KOJIIBAHE;

2) noBTOpiTE Focnif, ICIABIIMBINN AMILLITYAY KOJHBAHL AO
5-6 cm;
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3) pesysbTaT BUMIipIOBAaHL Ta ofuucheHs saHeciTs xo raba. 1.
Tabnuys 1

2. HocaigiTe sanexHicTe nepiogy KoiuBaHL MafTHHKa Big ioro
mack. [lasa gworo:
1) niepenecits iz tabn. 1 o Taba. 2 pesymeraru pocxizy Ne 1;
2) nopropite mockiA AAA KyABKM IHIIO] MacH, JOBXKHHA HUTKH
Arol TeX nopiBHIOE 1 M, a aMiiTy/8 KROJHBAEE CTAHOBHUTH
2-3 om;
3) pesynprary BEMipoBaHb Ta ofumcneHs saHeciTs mo Tabn. 2.

Tainuus 2

3. Hocrigite 3anexuicTs nepiofy KOAVBaHL MAATHHKS Bijl JOBXKHWHU
HuTKM. s nsoro:
1) neperecite i3 Tabs. 1 no TaGa. 3 pesyavratH mocaimy Ne 1;
2) nopropiTe AocHik, 3MEHIMIHEBIIM JNOBXKHHY HUTKH IIEPIIOTO Ma-
sTHHKA 0 25 cM; aMiuIiTyAa KOJHUBEHL MAE CTAHOBHTH 2—
3 em;
3) pesynsTaTi BHMipioBaHb Ta ofumcreHs saHeciTs g0 Tabi. 3.

Tabruys 3

AHani3 pe3ynbTaTis excnepuMeNTy

TIpoananisysaBimu peayiaeTaTH, 3pobits BHCHOBOK, ¥ AKOMY 3a3Ha4~
Te: AKi BeMUYMHM BH HABUMAMCH BHMIipioBATH; AKi UMHHHEKHK BIIHHYIH HE
TOUHICTE OfIEDIKAHKUX Pe3yNLTaTiB; fK Iepiof i YacToTa KOMUBAHL MAATHM-
K& 3a7Ie)aTh Bii aMILIITYAH KOJAHBAHL, MACH KYABKH, JOBXHHN HUTKH.



§ 7. 3BYK. NOLIUPEHHA 3BYKY B PI3HUX CEPEROBUILIAX.

BIABUBAHHA 3BYKY

2N Mu xueemo B okeani 3sykie. lo aenAwre cobow 3pyxkn?
fix BOHM YTBOPHKTHCAT YoMy HEMOXANMBO NOUYTW TYPKIT
paxeTHUX AenryHis y xocmoci? Yomy rpim uytu uabarato
miamilie 3a cnanax 6nuckaekun? fina yoro B CTYHIAX 3BYKO-
33ANCY CTIHK BKPMBaIOTL HIaPOM 3BYKONOIMMHANbHUX Ma-
Tepianis? HYomy 3aumHexe BIKHO ZOCUTL CyTTERO nocnab-
MOE ByAMuHuWA ramip? Big yoro 3anemuTbh AKICTL 3BYKY
B KOHyepTHin 3ani? Cnpobyitmo oTpumaTy signosigi Ha yi
3MMTAHHA B HACTYNHOMY naparpadi,

n Mprcnyxaemoca Ao 3BYKY
fkimo #a DOBEPXHIO O3epa KHHYTH KaMiHells,

10 Bim Mmicns, ne sig yuane v Boay, B yci 00K
noBixkare xeuni. BUuRRKAKOTE BOHK TOMY, 10 B Mic-
I} €BOro nagiHHA Kaminelbh CHPUYURAE KOJIMBaH-
HA YACTHHOK BOAM, fAKi, B CBOIO 4Yepry, BTAryHTbL
y pvx Haibnmxgi g0 HEAX igomn vacTHEKH, 1 . 4.
Tobro xeurs — ye KORUSAHKHA, AKI NOWUPIOIOMbCS
Yy npocmopi. HacTUHKK CepefosHina MOXKYTH KOJIu-
BATHCHA 8K VIONEDEX HAOPAMKY HOIIWDEeHHA XBHJI,
Tax 1 Bagos:. BianoBigHO poapizHAOTE nonepeuni
Ta nozdoexcni xpuni (pue. 7.1),

Xeuni Ha nosepxxi osepa abo xnibHoro mosa
moxcHa mobaunry. JJeari xsumi HeBpawmmi, Ax-OT,
Hanpuxiay, syxosi. Ilig wac nomupeHHs 36yKYy
B HOBITDI PYX OAHHX MOJIEKYJ NEPESAETHCH iHITINM.
VTBOpIOIOTHCA [I0YEProsi SryinerHs 1 pospifmenasn
HOBITPH — BUHUKAE NO3008ICHA 368YHOBA XBUILL,
abo 3syk.

E 3'ACOBYEMO YMOBY NOWWNPEHHR 3BYKY
MocraspMo Ha HEBEIHYKY IOAVIHEURy Oy-
pHARHMK i nomicTmmo ix nix Kospax nosiTpaHO-
ro Hacoca (puc. 7.2). llokanasa roAuHHKHKA CTade
Tuximum, ane Bce OAHO YyTrHuM. Biaxauasnmm
MOBITP# 3-Mif KOBIAaKa 3a JOIOMOIOK HaCOCa, MH
nepectaHeMo 4yTH UoKanuda, Omxke, mob sByK 10~
HIAPIOBABCH, NOTPiOHE cepedosuiye.

Cepegosuine mosxe OyTH pisguM -—— DosiTps,
BOXA, CKJ0, HaBiTh 3emas (Opuragairte, AK v Ki-
HocTpiukax inpiaHni HPHKJIAZAIOTE BYXO KO 3eMJi,
mof ouyTy Bignaneni asyku). TaKMM THHOM, 36Y-
Koel xeuni — ye noadoexwcHi xeuni, ari nowupo-
OMbCA 8 easax, pidunax i meepdux minax.

2*

HanpaMor momppeHHR XBHJ

Puc, 7.1. Monepeuni {g)
Ta fosnoeXHE (6) xBuni
{mopenb)

Puc. 7.2, Bygunbhnk nig
KOBNAKOM nosiTpaRHOrD
Hacoca
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B Ri3HaEmMoCa nNpo WBMAKICTD NOWKPEHHA IBYKY B PI3HUX cepegosuusax

Baacrusocri ra craH pisamx cepesoBHIN € Pi3HUME, TOMY i BRA-
KicTh DOMIMPeHHA SBYKOBHX XBHIb Y HHX HEOIHAKOBA.

HIsuaxictes seyrky B nositpi nobauay oosepxui 3emai sa rem-
neparypu 20°C cranosute npubinussao 340 m/c, 1o6To BOHa Maiiie
B MinpHoH pasis MeHina sa mBHAKicTE ceiTna. CaMe ToMy rpiM wyTHO
migHime, HiX BHAHO cuanax 6auckasxm (pue. 7.3).

Yoepmie mMBHAKICTE NOIHMPeHHA 3BYKY B nosirpi sumipas
vy 1636 p. dpannysskuil yuenuit Mapen Mepcenn (1588-1648).

¥ pinnHax 8BYK TOINHPIOSTHCA IOBM/IIE, HiX v moBiTpi, a v Teep-
AHX TijNax — mje mIBUAIE, TaK, Y BOZI 3BYK HOIMHUPIOETHCH 31 IIBHAKI-
crio 1500 M/e, a B cranesi#i peituni — 3i meuakicrio nonag 5000 m/c.

ilIsuakicTs 3BYKY SaJeXHUTh BiJ TeMIepaTypH Ta iHIMHX xapakKTe-
PHCTHE CepefOBHIIa, B AKOMY Hell 3BYK NOIIHPIETECA. Tax, v mosiTpi
TA B iHIIWX rasax WBHAKICT: 3BYKY 3pocTae, 30KpeMma, 31 3pocTaHHAM
TEMIIEPATYDH.

n Aizsaemocn npo po3cilBaHHA Ta 3aracaHHa 3BYKY

V xoxt nomupenHs 3BYKY B cepegosumyi Bi6yBaceThLCH IIOCTYIIOBE
DOZCIIOBAHHA A 3A20CAHHA 38YKY, MOOMIO 3MEHUIOHHA ZYHHOCTL 36YKY.
3uaHHEA 3aKOHOMIipHOCTel poaciloBaHHSA Ta 3aracaHHA 3BYKY € BAMJIMBIIM
JJIS BU3HAUYEHHSA MeXi ZAanbHOCTI HOINMpEeHHSA 3BYKOBOIO CHIHAJIY.

Tak, HA NOINMPEHHA 3BYKY B armocdepi BOJIRBAIOTH TEMIEDATYDA
#i THCK TOBiTpA, cuia ¥ msHAKicTe BiTpY (CaMe TOMY, HAUDHKIAH, 32
HAIPAMKOM BITPY 3BYK 4YyTH Aani, Him nporu). B oxeanax Ha meaxux
MIHOKHAX YTBODIIOTHECH HEBHI yMOBEM AJMH HaAMaJEKOrO NOINMDeHRHS
3pyKy (nonan 5000 kM) — v TakoMy BHHAILKY IOBOPATE upo nidecd-
Hull 386YKOBUTE KaAHAT,

B Cnocrepiraemo BigbWBaHHA 3BYKY

Ha memxi noginy pisuux cepefoBMIN 3BYKOBA XBHJN BiAGHBAETL-
ca. lle cnocrepiraernes, AKINO, HATPHKAAN, 3BVKOBR XBHJIA, IO IO~
HIMpIcETLCA B HOBITPI, Hajae HA TBepAy nopepxHio abo Ha IOBEPXHIO
piapan, OmKe, 3BYR HPDAKTUYHO He lpoHHxac ani 3 nosirps y Boapy,
aMi 3-1ij BOZH HAZOBHIi.

Arimo craru weganexo Bia cxeni a0 MOOZMHOKOro XMapodoca
i necHYTH B ZIONOHI 4YM rYUYHO KPUKHYTH, TO 4epe3 HeBeIHKHi yac
AoOpe wyTH nopropeHds 3ByKy. lle — ayna (puc. 7.4).

Nywa — ye 3ByK, BigbuTwit Big BigpaneHo! nepeiwxogn.

HAxmo BifcTaHe O IEPEeNIKOAHM € AOCHTH BEJHKOI, 8 BBYK KO-
poTknM (yZap, OILJIECK, CKPHK), MH UYEMO UYiTKe HOBTODEHHS 3BYKY.
AKuo aBYyK € OOBruM, TO JAyHA SMimyverscd 3 DEPBHHHAM 3BYKOM
i BigbuTHil 3BYK CTac HEpPO3DIPIHBHM.

Jyna Oysae y BenuxuxX Kimumarax 3i ctimamu, mo polpe Big-
OuBaioTs 3BYK, 3ycrpiuaeThes BoHR2 1 B mpupoxai — B ropax abo



Puc. 7.3. Akulo rposa Big Hac paneko, Puc. 7.4. Nyna yTBOPIOETLCA BHACNIAOK
TO FYPKIT MPOMY MOXHA [IOWYTH HABITH yepes BifiOUTIA 3BYKY
10-20 cexyna nicna cnanaxy OaKMCKaBxy

B MiCIleBOCTHX, K6 € oxpemi crenscri crimkm. Iixaso, 1mo B osgmHOMy
3 onopizane Mapra Trena nasite igerscs npo Oismecmena, axuit go-
NeKHIONVEB&AB JVHH — CKYNOBYBaB ninsiaxy, ge 6yixo gyt mHaiipnemin
BiETVHHA.

Hsuine BinbusaHHEA SBYKY BHKOPHCTOBYIOTH, KOJHM BCTRHOBIIOIOTH
mymoszaxucHi expaHu yafoex aBTOMOOLIBHEX tpac Ta 6ins aeponop-
tiB. JocaigmeHHa TOTO, AX BiAGKHBaETBCH, POSCIIOETLCH TA JArAcCAE JIBYK
y rasax, piguHax i TRepaux Tinax, noapoxastc orpumaru indopmamizo
Ipo BEYTPIIHIC OyZoRYy Ta Gisuuumil CraH X CepEeAOBHI, BHIHAYKHTH
pO3TAMIYBAHHA HeOxHOpiZAHOCTEelH yveepenuni mux.

n NMigbusaemo nigcymKn

3sykoBi XxBuAi -~ e MO3ROBMKHI XBHII, OI0 IOHMIMPICIOTHECH B ra-
38X, pifMHAX Ta TBepAHX Tijnax.

Hlemaricrs nonmpedHs 3BYKY B pifyiHax BHina 3a MIBHAKICTE IIo-
HIMPeHHst 3BYKY B rasax, a B TBepAMX Tijnax - BHINA, HX y plammax.

Binfueazsad 3BYHY € APUYHHOK BUHHKHEHHS JYHH

Hocnimxensss posciioBaEHA Ta 3aracaHHlst SBYKY B pisHux cepe-
JOBHINAX A03BOAAE OTpuMaTH iHGopmaniio npo Oyaory Ta diswynni
CTaH cepejOBMIILA.

2 KOHTPONbHI 3annTanHs
1. Akwvit pyx HasmpawTs xeunew? 2. Ulo Taxe 3syk? 3. 3a AKX YMOS 3BYK MOXe
nowmpiosatuc 8 npocropi? 4 Y AKMX CepefCBULLAX MOXE NOWMPIOBATUCA 3BYK?
5. Big 4oro 3anemuTb WBUEKICTL 3ByKy! 6. ¥ Axomy Cepegosvuyi wWengxicTs 38yKy
HaliMeHila, a B RKOMy — naibinbwa? 7. Hacnigkom RKoro ABWIa € AyHal!

p2 Bnpasa N¢7
T AKuIO BRAPUTH MONOTKOM, IO OBHOMY KiHLIID Hosroi metanesci Tpybu, 1o 3 apy-

rore xikua byge vyt nopsiinmi yaap. Homy?

2. Yomy My3vka # TONOCM CRIBaKIB nO-pisHoMy 2ByuaTth Y NOPOXKHIA 3ani i 8 3ani,

0O 33noBHeHa nybnikow?
3. leuakicTe kyni gopiBHice 680 m/c. Ha cxinbky pariwe Kyns Briyunts ¥ milieHs,
AKY PO3TalOBaHO Ha Bipcrani 1360 M, Hix o miwesi gonuHe 38yK NOCTpiny?
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Pwc. 8.1. Nicna Toro sAK Kiveub
nisifky Bype signyiuenui,
RiHiKa NTOYHEe KONMBATWUCH
i Mu riouyeme 38YK surxansrum (puc. 8.3).
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4. Ha siacrani 85 m Big xmapouoca, Akl nobygoeano 31 ckna 1a Berony, CroiTe
nioguHa. 3 T pyK Ha TPOTYap nagae Meranesnin npeamer. Hepes aKMA yac nicns
YARPY NIDAVHE MOME TIOuYTH nyHy?

? ExcnepumeHTanbHe 3aBOaHHA
{lpwn Harofi BUMIPANTE NMPOMPKOK yacy MiX cnanaxom OAKUCKABKY | FYPKOTOM rpomy
abo mbk ygapom OypiseRbHoro monoTta gnr 3abueanks nant Ta BYKOM 8ifl Uboro
ynapy. OBuncnite npubnuany BiACTaHL Bif Micys Batoro nepebysanna fo Gnnckasxu
abo po monora.

§ 8. JXKEPENA TA MPUAMAY! 3BYKY. CTPUAMAHHA
3BYKY JIIOAUHOIO. IHOPA3BYK TA YJIbTPA3BYK.
BI/IUB 3BYKIB HA XUBI OPTAHI3MU

YoMy ryqHOMOBEUS, i3 AKOTO NyHaE rydyHa Mysuka, konusaerbcn? Hlo sipbysaetnen
B OpraHax Cryxy NIOAWHY, KORK BOHZ Cripuimac 38yk? AK y NoBrin TEMPRBI Kaxahy Ta
genvginn 3HaxogRTL 300ua? Yomy mogwHa, Aka TpuBannit vac nepebysae nobnusy
Npayioicuoro BUpobHUYOFD obnapHaHHA, OCKUTb YacTo BifuyBae noripleHHs caMonoe-
uyrra? Ulo rake 3syxose 3abpyaxennn? Cnpobyimo BiANOBICTK Ha Ui 3anMTanHA.

2

n 3HAMOMNMOCH 3 HHepenamn Ta NPpNAMadsaMy 3ByxKy

Hrmo DTpUTHCHYTH O Kpaio CTOoJA MeTaaery abo pepep’sny miwii-
Ky Tak, mob oguy il rimenp Oys BinpHMM, 1 CMHKHYTH 38 HLOrO, TO
Aigifika nouse KoJHBATHCH, & MH Houyemo 3BYK (puc. 8.1).

Hxacepenramu 3syxy € pisHoMaHiTHI Tijig, NI0 KONMBAKTHCA. Tak,
JixepesiaMH 3BYKY BHMCTYHAIOTE MeMmOpaH® HABYINHUKIB i cTpyHH My-
3WYHUX iHCTpymenTiB, nubysopu ryunomosiis {(puc. 8.2), kpuia Ko-
MapiB, YACTHHM MaIOWH TA MexaHisamis, mosiTps scepeiunl opraHHuX
Tpy6, AVXOBEX MYSHUHHX imcTpyMenris, cBucrkip Tomo. T'osocosi ana-
paTH JIOGUHE B TBAPUH TAKMK € JUKEpesamy 3BYKY.

¥V posrinni 3BYK BHHWKAE, HAOPHKJIAH,
vHacnigok obgyeadHA BiTpOM TpOBOAiER, TPYO,
rpeberis MOpcHKMX XBuab. IloTysmunil eByk BH-
gukKac B pasi sufyxis, o6saJsis. BupoGuuue 00-
JaiHaHHA Ta TPAHCHOPTHI 3acofM, KoM Npalio-
FOTb, TAKOMK € JOKepelaMH 3BYKY.

g oTpuMaHHEA OEIIC 0coOAHBOTC 3BYKY
Oyiio cTBOpeHO Kamepmon. Bin sisnse cobow meta-
JIEBY «POTI'arTKy», VKpPIILIeHY Ha CKPMHBIL, B AKIH
BicyTHs oada crinka. AKOO creniaJbsHEM ryMoO-
BEM MOJOTOUKOM VIAPHTH O HIMKaxX xkaMepToHa,
TO BiH YTBOPIOBATHME 3BYK, HKUil HasHUBalOThL MY



Y npuiimavax seyrxy 3pificHIOETLCH TIEPETBO-
PeHHA 3BYKY Ha iHIi CHIHAJH, 38BISKH YOMY 3BYVK
motHa cnpuifimaru ta aHanisyparu. Jo npmiima-
4iB 3BYKY, 30KpeMa, HAJEKATH CHVXOBI amnaparu
TBAPMH T& JIOLWHK! B HUX 3BYK HEPETBODIOETHLCH
Ha HepBOBi imMnynbcu. ¥V rexsini ana npuitmanus
3BYKY B38CTOCOBYIOTh TOJOBHUM YHHOM CIEHNisJbHL
mepeTBOPIOBAaYl, Jle 3BYK 383BMuail nepersopiocThCH
Ha eNeXTpHYHi Koaupanss (puc. 8.4).

n Aiznaemoca npo BKUCOTY TOHY Ta ryusicTn
3IBYKY
Jhopuna spaTHA COpPMEMATH 3BYKOBI XBHJI 3 yacro-
row eig 20 go 20 000 I'm (mo 20 xkT'n). Binsmicrs
TB&PWH BAATHI POSPIBHATH 3BYKH, YaACTOTA AKHX
¢ menmow aa 20 I'n i Giasmroo sig 20 i
3BYKH pisHoi wacmomu MU CHPHIMAEMO HK
3BYKH pi3nozo mony: wum Giavluocid € wacmoma
3gyry, mum euwuii mon seyxy i nHaenaku. Mn
JETKO BiZpisHACMO BHCOKRME TOH A3MIKYAHHHA KO-
Mapa Bij HM3LKOI0O TOHY PYAiIHHS IXXMENH, 3BY-
YaHHA CKPHIOKH Bifg xoHTpabaca,

Hocnimmenus spykis, sAiki sugae crpyHa, mo
KOJMBAETHCH, HPOBOAHB M€ AAaBHLOI'DEIBKHH yue-
wuil Ilighazop (VI 8. o H. e). Bin BuBuap samex-
HICTH BHCOTH TOHY BLJ FOBMUHE CTPYHE 1 3’AcyBaB:
9UM KODOTI& CTPYHA, THM BHINUM € TOH.

Tyunicms seyxy eusnanacmuves amniimy-
doio 3eyrosux xeunb. Yum Ginvwa amnnimyda,
mum 36yK € zyuHilwuM, ane zyumicms Oyde pia-
Holo Onn 38yxie pisnux wacmom. Jloaceke BYXo
IOCATEL NOTRHO cOpHiiMae 3BYKH #Hu3bKux (0JHU3LKO
20 Tx) ta pucoxux (Gnuaskoe 20 00G T'x) ugacror
i 3BAYHO Kpanie — cepensix uacror (Big 300 no
3000 I'm).

B Pospiznaemo iHgpazByK Ta ynbTpa3ssykK

3BYKOBL XBHJi, HI0 MalOTh YaCTOTY, MEHIOY
3a 20 F'n, nasuBaloThes iHgpaszsyrosumu (Bin na-
THH. infra — BEWXYe, mig).

[xepenamu imppassyKy MOmyTs OyTH, Ha-
IpHKIAL, IIOTYXHE BHpOOHHUe oGnafHanus, 3a-
JSEUYHUE Ta asToMoOlasHMIE TpaHcuoOpT, HPO-
MucnoBi KoOHAMIIOHeDH, BedTHAaTOpH. KpiMm Toro,

Puc. 8.2. Y ryuHOMOBUAX
3BYK CHPUMMHAETBCA KO-
saxnHAm andysopis

Puc. 8.3, Hixxn Kamepro-
Ha KOMUBAIOTLCR 14 TOMY
BUNPOMIHIOIOTL 3BYK

Puc. 8.4. MikpogoH nepe-
TBOPIOE 3BYKOBI IMNyRbCH
HA enekTpuyHl KonvsaHHA
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Puc. 8.5. Ynbrpassykosii
BUIIPOMIHIOBaY, O Bigra-
HAE KOMaX

Puc. 8.6. fitv uyiots ynb-
Tpa3eyk, a gopocni — Hi.
Bputancori wxonapi scra-
HOBWAM Ha CBOT CTiNbHU-
KOBi TenehoHW PUHFTOHMK
YNBLTPA3BYKOBOrC Hiana3sony
i Ha ypokax ofmisolTbhen
SMS — yumrens unx Curea-
nig He uye

Puc. 8.7. Hensdinn cnin-
KYIOTBCR 12 OPIEHTYIOTHER
B TeMpRBi 33 HONOMOTOK
YALTPa3ByKy

KOJIMBAHHS iH(QPA3BYKOBHX HACTOT BHUHHKAOTH
v pa3si BubyxiB, 06BaiB, DOTYXHKUX NOpUBiB BiTpy
B ropax i miz uac mrropMy Ha MOpi.

3eyxosi xBuni, yacrora AKHX € BHOIOH Bifg
20 xI'u, sasuBaOTLCH yavmpassyrosumu {Big ja-
THH. ultra -~ [IOHAH, 38 MEMaM#, [0 ToH Oik).
Yyrnuei npmiimaul moxazany, im0 YILRTDAIBYK
Haasauit v wymi BiTpy T8 BOpoCHAiB, YV 3BYKaX,
AKi BUASIOTH MHBi icTOoTH.

3HAROMUMOCH i3 BAANBOM tHDPAIBYKY KA
; HUMBI DPAHIZMMA

Tadpassyk € Ayxe HefesHedHHM AJMH TBADHH Ta
soaman, HalipeGeanewginumil ans mogwau indpa-
spyK uacrororo 7-8 T,

Cyuacui gocaimsenss nosenu, wio indpassy-
Ky manol aMpuityay zioTe Ha BHYTPIIIHI opranm
JOAWHE, BREKJIHKAIOUN CHMITOMM MOPCBKOI XBOpO~
61; iHdgpa3BYKE cepeiHBOI AMILTITYAH B pasi Tpu-
BaJ0l Ail MOKYTH BUKJIHKATH 38CTINJIeHHSA, CIIPH-
YPHATY HiABWIEHY arpecussicTh; iHdpassyxyu
BEAMKOL aMIJHTYAN SMYIOYVIOTE BHYTPIIDHL oprans
Konuparuck abo BibpyBarwy, IO MOME NPH3BECTH
HaBiTH A0 IVONHEKH CEpPILsi.

E Aiznaemoca npo BMKOPpNCTaHHA yNbTRA3BYKY

d'neypasiocs, N0 YARTPA3BYK CHPHEMAIOTH
Gararo komax (usipxymm, umxaznu) {(pumc. 8.5).
CopuiigsTTs YABTPASBYKY B Aianasoni wacror a0
160 xI'm — spatraicTs 6ararhox IpH3YHIB; YHOBIIO-
TE Taki KopusagHA i cofaxw. Ilikaso, nio gim,
Ha BigMiHY BiJ JAOPOCHMX, TAKOX UVIOT: VABTDR
3BykoBi curuam {puc, 8.6).

Icaviore xuBi icrory, AKl He TiNBKH cupp-
AMawoTs VABTDA3BYK, &Jie ¥ BHMAAIOTE HOro 3 Me-
TOX0 OpieHTauil B TempsBi ab0o min wac oMOBaHHESA
(puc. 8.7). Tak, kamxany Tta renndiny spnpoMinm-
10TH YABTPasBYK i cmpuiiMaroTh Horo nicasa six-
OwrTHA Bin meperixom, 8aBAAKHM YOMY BOHM HaBiTh
y moBHiI TeMpaABi MOMyTh 3HalTi jgopory afo
crifimaty 3n00my.

¥ rainiuygiil npakTHII YIBTPASBYKOBA JOKA-
Iisl AOBBOJISAE HIATHOCTYBATH TYXJHMHH, CTOPOHHI
Tida (IIMATOYKH AepeBa, CKJA TOMI0) V TKAHHHAX.



VABTPASBYK TAKOX 3aCTOCOBYIOTE AJS 3HE3ADAKYBAH-
H XIipyprigapx iHcTpyMeHTiB, aAikapChKHX DPeyYOBHH,
pPyx Xipyprig romo. IHupoko smkopuceToByioTs pisHe-
MaHITHI yALTPa3BYKOBL HpOUeRYPY MEAHYHOro Xapax-
TEpy, 38 AOHOMOTOK) VIALTPA3BYKY HOYANT HPOBONMTH
xipyprigui onepaii.

Suafiinor yABTPA3BYK 38CTOCYBAaHHS i B Tex-
Hini — ana suABiAHEA gedeKTiB yeepesyHi cyminbENX
Tin, ARA 3BAPIOBAHHA HeTasell, OYMINEHHH HOBEDXOHD
Bif 3a0pyAaHeHs, AaA Bumipiosanas raubus (puc. 8.8)
Ta iH.

n 3acrepiraemo nNpo BRJIMB WYMY Ha 3[0pPOB'S
noOANKK

Cepen disMunMX YMHHHKIB, 0 HEraTHMBHO [O3HAYA-
IOTHCA H& 3HOPOR’Y JMOAMHH, HAHBOIHBOBIINNM € IIYM.
Bix cnpmiiMaeThca AK HenpmeMHi, nHefa)kaHi 3BYKH,
0 3aBAaK&XOTH HOPMANBHO HpAILIOBATH, CIpHiiMarTi
norpibny indgopmariio, Bignmoumearn. Yyemi Bcrano-
BHJIM, 10 INyM HapBite Mmanol iHTeHCHBHOCTL Ipuspo-
IBTE A0 SHHYKEHHS IPale3naTHOCTL ¥ TOCTDPOTH CAYXY,
3MiHY MOMIHBOCTEH KODH I'OJIOBHOI'0O MO3KY, CepPIeRo-
CYAMHEOI Ta IeHTPaNLHOI HEePBOBOI CHCTEM.

IlpaBoBa ocHOBa 3aXHCTyY HaceneHHHA Bif mymy OyayeTnca B Yi-
paini #Ha AekinnKOX JepsxaBHEMX saxoHaX. Boporns0a iz mymom monsirae
Yy BCTAHOBNEHHI INYMOSAXWCHHX eKpaHiB, ¥V BHKoOpHcTapHi 0ealyMBuX
Mexaniamig, v smiui rexsonoril supobuniiTea Ta BUHECeHH] ThascHopT-
HUX oTokiB y manoawaui miensa. Hanpuxnagn, osenenenus tepHTopil
sHMMKYEe Byawuunit mym ua 25 % i 6lasine.

Ha pinMiny sin mwymy, cnokidipa, menogifina MysHKa 31aTHa 3a-
CIIOKCQIOBATH, HIABHINYBATH HacTpi#l, TOHYC, HARBITH JiKYBATH.

u Nig6usaemo niacymen

JepenoM 3BYKY € Tilo, MO KONHBACTHCSH.

Konusasnn 3 yacroramu sig 20 po 20 000 I'u mwoauna cupuiiMae
SK 38YK.

YuMm 6iapiia gacToTa SBYKY, THM BMINUM € TOH.

P'yunicTs 8BYKY BMSHAYAETLCH SMILIITYAOI 3BYKOBHX KOJIHMBAHB.

3ByKoBi xBHJE 3 uyacToTOX MeHmop, Eix 20 I'u, sasmsalTs in-
$pasBYKOBHMH.

3ByKOBL XBHJ, yacTora SKux Bunia sig 20 k', sasuBaloTL yab-
TPA3BYKOBMMH.

HiyMm HerarwBHO BIHJIHBAE HA JIOAMHY, SHIDKYVE I nnpaunesaardicrs,
MOME COPHYMHMTH DPisHl 3aXBOprOBaHHMN,

Puc, 8.8. 3a ponomorow
YNGTRA3BYKY MOXKHE Bu3-
HauuTt IbUHY MOpRA
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KoutponbHi 3anmranns -
1. Haeegire npuknaaw Tin, wo € mxepenamu 3eyky. 2. llo taxke xamepron? 3. Axi ne-
peTsopenHA BigbyBalTeCh 3i 3ByKOM B opraHax cnyxy? 4. lllo sigfysaetocs B npuitma-
Jax 3yKy? 5. KonvpanHA AKOro Aiana3oHy 4acToT jMoAWHa Biguyeac Ak 3asyk? 6. Axowo
GiznuHOK BENMUKMHOW BUIHAHAETLCA BMCOTa TOHY! 7. Aka diznuna BenruuHa BKU3HAVAE
ryunicrb 3syky?  B. Lo Take indpa3syx? Ak sin Bripusac Ha mopgein? 9. AK 3aCTOCOBYIOTS
yhoTpa3syk xusi ictotu? 10. Yomy crig Bopotuce i3 wymom?

BnpaBaN*8 -

1. Yomy Metenuka, AKuil eTUTb, HE UYTK, 3 KORK NETTL KO-
Map, UYTK B3MKUAHHRAT

2. Yum BigpisHAIOTLCA 3BYKM CYPMM Bif 3BYKIB Qnentw?

3. fixujo nocTykKaTk NO KoL, TO YyTK 3BYK. YoMy uedl 3syK
6yne ryusiluvm, AKILO BAAPWTY CUnbHiwe?

4. Hikky KameproHa KOAMBAIOTLCA 3 YacToTor 440 Ty, Un
CHPUIAMAEMO MM Ui KONMBaHKA AK 38YK!

5. oAl ApecMpyBanbHUKN TBAPWH NOJAINTD CHUIHANW CBOIM
BUXOBAHUAM 33 fIONOMOroI0 (BUCTKIB, 3BYK SIKUX MOAUHE
HE uyE. AKMA CEKPET KPUETHCR B LKMX CBUCTKaX?

6. fAxke sBuMuie NEMOHCTPYE AOCHIA, NOAAHWA HA PUCYHKY?
Ha3gits NpMCTpol, nosHaveHi yudpamy, onmwuts x Npu-
3HAUEHHRA Yy LUboMy gochigi.

7% 3 akoio ToOuHiCTIO AenbdiH MOXe BU3HALUATK BifCTaHb RO
NEePewxKoAn CBOIM YRLTPAIBYKOBMM NOKATOPOM, AKWO TOY-
HICTL BAMIDIOBaHHA HUM Hacy ¢TaxoBuTh 0,1 mc?

EKCNepMMENTANbHE 3ABHAHHA ——

{lopisHritTe CBOE CamonOYyYTTA nif uac Tpueanoro nepefyeanxn B Txih Kimuari 1a Ging
aBTOMOBINBHO! [OPOrK 3 IHTEHCHBHUM PyXOM MalivH, 3pobirk BUCHOBOK.
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Tema. BuBueHHS XapaKTepUCTUK 3BYKY.

MeTa: nepexoHaTUCA Ha aocnigi B Tomy, wo fxe-
PeRoM 3IBYKY € TiNO, RKE KOMWBAETLCR, @ TaKOM
y ToMmy, @0, umm Binbwa yacrora Kofusasdb Tina,
THAM BULUMM € 3BYK, EKCHePUMEHTANbHO HOBECTH,
WO FYYHICTH 3BYKY BUIHAUYAETHCR AMIIRFTYROK KO-
NMBakKb pKepena 3BYKY.

OGnapgHANNRA:  KaMepToH, Wratve, sl mydry, asi
nanxu, nerka Kynbka (abo HamucTUHKA) Ha HUTL,
nivikka 3asgoemky 30-40 om {kpawe cranesa).




BKA3IBKM WLOQ0 POBOTU

NigroroBKa AC EKCNEPUMENTY

1. lepes T™iM sK BuKOHVBaTH pofoTy, npuragaiiTe Bigmoeigi Ha Taki
3anUTaHHA:
1) Ilio Tare asyk i mo € #oro mxepenom?
2) Hxi mxepena i1 npuiimaui asyxy BaMm Bigomi?
3) fAxi xapaKTepHCTHKH 3BYKY BU 3HacTe?

2. TliaBickTe KYABKY A0 NANKH IITATHBA Ha Takiil BucoTi, mo6 Kynbka
byna posMiiiieEa TPOXH HIMUe, Hi'X BepX HiXMKH KaMepToHA.

3. Miguwo sarucHiTE y Jjanni urratuBa Kidenp niHifKM 3aBAOBKKH

25-30 em.

ExcnepumenT

1. BEKOPHCTOBYIOUM Jerky KyJabKy, migsimesny ma mwrui, Sk iHgp-
KAaTOop KOJHUBa&HL, JOBeIiTH, 10, BHAKIOYH 3BYK, KAMEPTOH KOIW-
BAETHLCH 1 [0 I'YUYHICTE 3BYKY, BKHH BHI&E KaMepPTOH, 3&NEeKKUTH
Big aMIiiTyoy KONHBaAHB HOro HiMOK,

OnuiniTe ¢Boi Jii Ta CIOCTEpeIKeHHA:

2. TlepexonaiiTecs, L0 BHCOTE 3BYKY BH3HAYAETHCH YACTOTOK KO-
JIMBAHB TiNa, AKe € JHKepeaoM 3BYKY. s mporo ckopucrafitecs
mimifixooo, uio sarucHyT& B Janii mrarusa. HAKmo rtary aimifigy
BUBECTH 3 TIOJOMKEHHS DIBHOBAIrY, TO BOHA IIouHe Koamparmes, Ilpn
HBOMY 4YMM MEHINA JOBMKHHA KOJHBHOL HacTHHW, THM GiXsiion
€ yactora KoauBaHb., OTike:

1) menpaiite Konueags Binpail vacTeyi ninidiky, oo 6yaa 3aTHCHYTA
BAMM B JIANNI IITATHBA; MepeKoHaiTecH, INO 38 TAKOI JOBMKHHM
KOJNHEBHO! YACTHHH JiHIfIKA He BHEAE UYTHOTO 3BYKY;

2) 3SMEHIIVIOUH [NOBKHMHY KOJHBHOL yacTHHM JiHINKK, BH3HAUYTE, 8K

' 3MIHIOETRCH BHCOTA TOHY 3BYKY, fAxmuit Buaae nigiiika,

AHanis pesynbTarie ekCcnepumeHTy
3pobitTs BHCHOBOK, ¥ AKOMY 3asHauTe, #Ki X8PAKTEDHCTHKH 3BYKY BH

BUBUMAH # #x010 (QisHYHOK BeJIWYHHOK BU3HAYAETHCH TA& YM iHIIA Xapak-
TEPUCTHKA 3BYRY.

+

TROPUE BABANNNHM e ———————
flpopymaiite Ta 3anuiiTs NNaH EKCNEPUMEHTY, 1O JACTb 3MOTY BMBYMTH 3aREKHICTL BNCO-
TV TOHY 3BYKY Bifi HaTATY CTpyHI. Ake obnagHanus BaM ANA 4boro noTpibHe? MNposegits
UER eKCNepHMEHT.
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MIASMBAEMO MIACYMKM PO3AINY 1 «<MEXAHIMHUIA PYX»

Y yvomy posdini eu susuuau mexanivnuil pyx ma iozo xapaxmepu-
cmuky, RO3HALOMUNUCA 3 BUIAMU MEXAHIYHOZ0 DYXY: PYXoM no npamii,
00epmanvHuM PYXOM, KOAUBAHHAM, XEULAMU (HA npurxaadi ssyxosux
XBUIL).

1. ¥ poszini I Bu omeporanu BiZNoOBifL HA 3arMTAHHA, IO Take Me-
xauiYHMH pyX.

M Mexanigauit pyx — ne smina NoJOKeHHA Tina y npocropi
BizpocHo iHHX TiN i3 nnpHOM dacy.

e e e
2. By HaBUHJIHCH DO3pPIiSHATH BHAKM MEXEHIYHOrO pPyxy 3& Gopmoio
TpREKTOPil Ta 3a’erHICTIO IIBHAKOCTI PYXy Bij yacy.

npsnvomriEi By DREROMIpEIHT
’ KPHBOL i i sepisgomipawi
e e e ]

3. By papuMnHcs AOCAiAKYBATH piBHOMIpHHHE DPVX 3a& HOHOMOTOIO
rpadikis maAxy TA MIBHAKOCTI pyxy.




4. By seTansbuo RochHinuay nepHi MexamiuHi pyx#H.

5. Ha npuxknazi ssyky BY rossHaiioMuiancsa 3 QISHYHHMY BeJIMUYHHA-
MH, Kl BUKODHCTOBYIOTH AJMH XAPAKTEPHCTHKH XBUMb.

Cmepiox wonwnags, T

THACTOTE HONNRBAEL Y

BYBHEUAE BIUCOTY TOHY

aminbryng wodnBaNE A

BUZHAMSE TYMHICTE 3BYRY
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4,

5.

6.

3asdanna 1—8 micmame miavku o0HY npaeunohy eidnoeios.

(1 6an) Hlorsar, axwi apamye Big oamiel cranmii po imuoi, mepebynae
Vv ¢TaKi crioxow BigHOCHO:

a) Herrpa 3emai;

6) maca)xupa, 0 CHAUTE ¥ Kpicai saroua;

8} Touor Ha oboal kKoleca;

r} pefioK Kouii, 1o SKKUX BiH pyXaeThod.

(1 6an) Cepenus IIBHAKICTE DPYXYy — ie QisHMUYHA BeIHYMHA, NI
EOPIBHIOE:

o) o6y TKY IUIAXY 1 wacy pyxy;

6) BiRHOLIEHHIO BCHOTO HACY PYXY A0 BChOT0 IIAXY, KM I040J8710 TiNo;
8} ITOJIOBMHI CYMH MOUYATKOBOL Ta Kinnesol mBuAKoCTeH DYyXY;

) BIAHOINEHHIO BCHOTO HMIJIAXY, AKHH IOA0IANO Tilo, A0 BCHOTO YacCy
PYXY.

(1 6an) Hacrora obepranua Tina —— ne ¢isuuHa BenmumMHA, [0 YH-
CeJILHO HOpiBHIOE!

©1) ¥acy OJHOTO HOBHOIO 06epTy;

6) xispxoceTi moBEuX 0GeDTIB 38 ONMHHILO YACY;

) HOBHiM KinbKocTi ob6epTiB;

T} IOBHOMY HACY PYXY.

(1 faxn) Ilepion KonuBAHL MATEMATHYHONC MASTHHKA:
@) 38JIeUTE Bifl JOBMHHEH HETKH;

6) 381eIKHUTH BiJl MACH MAaATHHKE;

B) 38J1€3KKTE Bl aMIiTyiH KONHBAHE;

r) He 3aJIeKUTH BLA 3eMHOI0 THIKIHES,

{1 6an) JlrogumHa MoxKe cIpHHAMATH #AK 3BYK XBHJAL 3 YacToTow0:
a}six 2 no 20 I'i; 8} Bin 22 no 220 T'w;
6} six 220 no 2200 kI, r) Bix 320 no 3200 uI'n.

(2 6anu) IIBmpkicamilt nmorar pyxaerses 3i meuaxricrio 40 m/c.
CxineK¥ TPHBATHME HOJODOMK, AKIO BifcTans Mix mABOMa MictamMu
nopisaoe 624 xm?

a} 1 ron 34 xn; 6} 4,2 rog; s) 4 rox 20 x=B; 1} 15,6 rog.

(2 6aau) Ilisroguuy XJomauk ixas ma semocunexl si msurarictio
24 xMm/ron, a morim #mos mimku 6 KM 3i mBRAKicTIO 4 KM/roj.
O6YHCTITE CepesHIc BUAKICTh PYXY XJIOIMYUKA.

al'Q KM/rou; 6) 14 xm/ron; s} 20 km/Tox; r) 28 xm/rox.



8.

9.

10

11

12.

13.

14,

15.

(2 6aau) Yomy popisuioe gacrora olepramus cexyHiHOI CTpiakm
roguaENKa?
1 1 1
J o s 6} 1 —; 8} 60 —; £ 3600 — .
60 ¢ c c c
(3 6aau ) TypucT i10B TipCBKOI0 CTEKKOIO, PYXAIOUNCH 31 mmBrAKicTIO
2 XM/TOH, 8 OTIM IIOBEPHVBCA [0 MICIIs CBOTO CTApPTy, PYXAIOYHCH 3i
mBUAKicTI0 6 KM/roa. fixoio 6yna cepefHdA OIBUAKICTE PYXY TYpHCTA

HA BCHOMY HINfAXy? I em

(3 6aau) 3a rpadikom sanemuocti 144

IHAAXY Bijg vacy Ia# pisgomipuoro py-

Xy (s, PHCYHOK) BH3BaYTe INBHAKICTH 724--

pyxy tima. Bignopixs noxaidire v xm/roxn : _

Ta M/C. 0 80 160 t xB

{3 Ganru ) CKLIBKY KOAUBAHD 34IHCHHUTL MaATHUK FOEIMHHUKE, BCTA-
HOBJEHOTO B KamoT-KoMmmuawil cyaua, 3a uac nogoposxi 3 Ogecu o
Kepui? Ilepion xkonumBazms MaaTHuUKa Jopismioe 1 ¢, simerame sBig
Opecu go Hepui cramosurs 250 xm, cyano pyxaerscs a3i mBmaxicrio
12,6 m/c.

{3 Gaau ) Cnocrepiray mouys 3BYK apTuiepiichbKOro IOCTpiay uepes
6 ¢ micioig Toro, K moGauuB cnanax Bix nmoctpiny. Ha axii sigcrami
BiA cmocrtepiraga poaraiioBaHa rapmara?

(4 6anu) Paxera noaerisa no mimeni si msBuzxicrio 680 m/c.
BigcTtaHp BiJ IYCKOBOIO IIPUCTPOIO O MildeHi CTAHOBHTE 3,4 KM.
Yepes sxuil uwac miens crapry paxeTH 3BYVK BuUOVXY ZOAETHUTE A0
OYCKOBOT'O MPHCTPOIO?

U, KM /PO

{4 6aau) Ha pucyHKyY maseleno rpadix
3aJIEKHOCTI HIBHAKOCTI pyxy asromMobina
Bifg wacy. BuaHauTe MakcHMAaNbHY LIBHI-
kiete pyxy amromMobing Ta Beck UILAAX,
Hio BiH mpoixas.

(5 Gaxie) Apromobine npoixag 400 kM. Bigomo, 1o nepity nonopu-
HY BChOro uacy pyxy six ixas 3i msuaxicrio 90 xm/ron; sa xpyry
HOJOBHHEY yacy noxosas 175 km. Hrow Gyna mBRAKICTL PYXY aBTO-
mobiast Ha apyrid glaasoi masxy? Obumenits cepefHio WBHUEKicTe
pyxy aBToMo0inA Ha BCchbOMYy INNAXY. Bea)aliTe pyx arromMobina Ha
000X minsExax piBHoMipHmMH,.

3gipme sawi eifnosidi Ha 3ae0anns i3 Hasedenumu 8 Kinyl niopyunu-

ka. Ilosnaume numanns, na aki su gidnosiiu npasunsho, i nojivime cymy
Gaxie. ITomim ywo cymy nodinime Ha mpu. Ofeprcare wucao sidnogidamunme
PiBRIO 8AWLUX HABYAJLHUX JOCAZHEHD.
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PO34l1 2. B3AEMOAIA TIN

§ 9. B3AEMOfIA TUL. IHEPLLA

21 By e BmieTe orcysati pisHi BUAKW pyxis Tin, po3paxoBysaTH WAAX T& WBUAKICTL
pyxy. Ane Jomy wBuOKicTe pyxy Tina amiMioeTbca? Homy B OfAHMX BUNAAKax TiRO
PYXAETHCH NPAMONIRIAHOW TPAEKTOPIED, 3 B IMwnx — KpuBoaHinHow? (npobyemo
OTPpHMaTH BIONOBIgE Ha i 3anuTaHHA.

Puc. 9.1. Apicrotens
{384-322 no H. e,
HasHborpeubkuir dinocod

i BueHui, 3ibpae | cucrema-
TU3YBAB 3HAHHA CBOIX NO-
nepeaHMKis Npo Npupoay

Puc, 9.2, Haw xurresuit
AOCBIA nokazye: wloh Bi3ox
Pyxascs 3i CTanoco wsug-
KiCTI0, (0FO MAE TATHYTY,
Hanpuknag, Kiso

n 3HaroMUMOCA 3 yueHuMn, AKI BigKkpunn
3AKOHY MEeXaHiKK

onan 25600 pokiz ToMY AaBHROTPEILKEHA (inocod
Apicmomens (pyc. 9.1), poasMipkoBYIONH HpO HOpU-
YPHK PYXy Tij, AilOIoB pO3yMHOIO 3 TOMKH 30pY
30POBOI0 TAV3AY, &J€ HeNpPABHILHOIG 3 TIOMIANY
disuKy BHCHOBKY: SKINO Ha TiJNo Hiuoro ge jie, 10
BoxO Maec nepefysaTtH B CTAHI CHOKOIO, 4 AJISA Hifg-
TPHMYBAHHA IpaMoOiHIBEHOTO DIBHOMIPHOTG pDYXY
rina norpibua npocrifina mig Ha HEOrO IHIUMX TiX
(puc. 9.2).

Tari MipkyBasus, Ha nepuvii norasy, Big-
HOBiNAIOTE HOBCHAKAEHHOMY IOCBiZy. Ane HanpH-
Kipni XVI or. sugaramit iranificekuil yaeHu#
Taxnineo Tarinelt (puc. 9.3) yaar ix nijl cymHIB
i BeraHoBUMB, 1o igeil ApicroTens He MOXKYTH npa-
BUABHO NOACHMTH XapakTep pPyXy Til.

loganeuie BHBYEHHS HPHUYHME DPYXY Tin mos-
somuno Ieaarxosi Hwiomony (puc. 9.4) pigkputn
BaKOHHK, [0 SANOYATKYBAIH KNACUUYHY MeXaHiky —
HAYKY, AKA BUBYAE 3IAKOHU MEXAHItH0zO PYyXy.
Ili 3aKoHY TaK i HAsHBAIOTE — 3aKouM Holorowa, fx
JeTanbHe BHBYeHHA ouikye Bac y 10-my xiaci.

3'AacoByemo ymoBy pyXy Tina 3i ctanoio

LWBUAKICTIO

SaificHEMO MHCIEEMH eKClepEMeHT'. YAaBiTh
yuas 8 giacy, Skuil MYNTHL FOBIKEJIE3HOI0 KOB3aH-
K010, YUyHA HIXTO He LIITOBXAE i He THrHE, OTIKe, HK
ninxasye HAl DOBCAKIeREUN nocsin, spemri-peint
BlE Mae svomamrics., OxHak npoMIXKOK dacy Bif



IOYATKY PYXY JC 3YIMHKH OyHne pisHMM - 3aJeM3HO
Bix sopHimmix ymoB. fkmio, HanpHinanm, aig wepis-
anii afo 3 HAMEP3JUM CHIroM, TO yueHb Ipoife JHine
2-3 mM; sxnoio Hix raafesbLKUI, He € mexero 1 20 wm.
Ta AKINO XJollens CTAHE HA KOB3aHH, BiH MOMKE <«IIpO-
JeTiTH» # COTHIO MeTpiR.

Posmipkoeyemo sani. YABHMMO, IO «ralibMyBau-
HA» HA KOB3aHIi AOpIBHIOE HYJIIC, a YYeHb, AK 1 pani-
e, He 3asHae xopmol Ail ssosul. ¥V upoMy BHnAAKY
VHBHH yYeHBb KOB3ATHME 3i CTAJNOH INBHAKICTIO yHAB-
HOKO KOB3aHKO0I0 #K sasrogno noero. IIpnm mwomy nis
Bemni ra pgifg KOBRAHKHK, HAKA He Ja8e XJonmesi e<npopa-
JAATHCH», HIKYAH He 3HUKAIOTE — BOHH 3DiBHOBaMY-
I0Th, KOMNEHCYIOMb OJIHA OJEY.

Tobro daa nidmpumannsa npamoniniinozo pyxy
3i cmanow weudkicmo He nompibHa nocmilina dis
iHwozo mina.

Caix saseEauYMTH, OO0 BOr0 BHCHOBKY BIiepilie
aifirmos Iasinedt, saxuil agificuioBaB pocaigw (y Ttomy
yueni mucneHil) 3 Kyasxon ta xoaobom.

Tino pyxa€Tbes NPAMORIHINHO pisHOMIpHO abo nepebysae
B CTaHi CHOKOI nullie TORI, KOAW HA HLOTO He JHOTL iHWI
Tina abo gil iHWWX Tin CKOMNEHCoBaHI,

VYmMmoBa pyxy Tina 3i crasoin mMIBMAKICTIO Bigoma
B MeXaHini AK 33KoH inepuii.

n 3Hanomumocs 3 iHepyicw

Heume, npu axoMy Tino pyxaeTecsi pismomip-
HO NpaMORiHifiHO, HAGWBAKWTE iHepyicro (Bix JaTwH.
inertia — wuepyxomicTh, De3xiANBHICTE).

lnepuin — ue spuue 3bepiranHa wWeKMAKoCTi (CTamy
pyxy) Tina 3a BincyrHocTi abo ckomneHcoBaHocTi gil
Ha HbOro iHWMX Tin.

Y dismni pyx tina sa iffeansHEX YyMOB (KOJAH HAa
tino soseim He pirore inimi Tina) masusazoTs pyxom za
inepuyiero.

Puc. 9.3, Tanineo faninei
{1564-1642), raniitCokinia
dizuk | aCcTPOHOM, yrep-
e BBIiB y HayKy excne-
PUMEHTARBHKA MeTOf,

Puc. 9.4. lcaaxk HbioToH
(1643-1727), aHrniftcokuin
dizvk | MateMarTuk,
33CHOBHWK KNACUMHOT
MeXaHiKkK

* ExcroepuMeHT, N0 IPDOBOAMTECA Y BHINAAl MipkyBaHb, y ¢ismmi nasusa-
OTE MUCIEHUM excrepuMermoM. ¥ Xo4i DORANLIOro BHBYEHHS (DisMKH
BR Iie 3YyCTpPiBETeCH 5 MHCHERMMH eKcoepHmenTamu. Bonu gsrors amory
oOrpYHTOBYBATH 3AOTAAKH, IHO DiATBepIXYIOTBCH 800 CHPOCTOBYKTHCH

NOAANBIIHMH DeaAbHHIME eKCOepDHMeHTAMH.
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Pwc. 9.5. Koszanna wanbyu no nvopy Puc, 9.6. Npone s3aemopii 1in: GinbApawi
RICAR YA3PY KAIUKCK — NPUKRaR pyxy KYNbKY BHBCRIAOK 3ITKHEHHA 3MIHICIOTL 3Ha-
3a inepuicrn YEHHA T2 HANPAMOK WBHWAKOCT CBOrO pyxy

Onuax y peajibHOCTI HEMOMUJIMBO CTBODHTH YMOBH, 3a& AKUX HA
tinto BigcyTHa ais immwmx tin. Tomy 6 noscsarkdenni pyxom 3a inepyien
asaxaome sunadrku, woru Oia Ha mine iHwux min docums clralka
i do nomimuol aminu weudxocmi ceoze pyxy mino npoxodumbv 3Hax-
Huii wasx. Hanpuknaax, My HASHBAEMO DYXOM 3a iHepHi€l: KOB3AHHHA
ma#bu o AeoAy Hicas yaapy xaoukoio (puc. 9.5), ane He HasuBaemo
TaK JieAh NOMiTEe npocyBaHHA Iie] maifm B Kyni micky, B AKYy BOHa
BAY4MIA.

n Crocrepiraemo pezynbrar aii oAHOro Tina Ha iHwe

A ax Oyne pyxarvca Tino, Ha AKe gie igmre Tijo, i1 oA gia e
€ cromuencoranow? Hanpuknan, K pyxarumerscs SinbApRHa KyJbKa,
Ha Axky Hanirtae imma kynexa i 11 yaap HiuuMm He xommeHcyerbea? fIx
Oylie PYXATHCH THrAPENb, 10 BHCHTE Ha HATI, AKINC HHTKY nepepisaTi
i ais Bemai me 6yne spiznoBamkena gicro apreu? Mo sixOyearumerscs,
SAKIN0, CTOAYM HA KOB3aMAX, B BIALFFOBXEETECH BiJl CBOTO ADyra, SKHI
e’ CToiTh HA KOB3AaHaX, 1 BAIIa Ais He HOMIIEHCYETEHCH OIIOPOM PYyXY
3 BoKy Jabody, OCKLALKE Jin rmazenbkui? ¥ mux rta Gararbox immmmx
BUNIAAKAX MiAa 3MIHIOIOMb JHAYEHHA MO HANPAMOK uwieudkocmi c6020
Pyxy: GinkApaHl KYILKM HoseTATh Y pizHEi foxu 3 pisrol mBuAricTiO
{(puc. 9.6); rarapeusr NoOYHe najgary 3 genarni Ginemorn mBRIKiCTIO; BR
IOUHETE PYXATHCH HA KOB3aHAaX B ofmH Oik, & Baml Apyr ~— B iHmmi,

Otmike, MOXKHA 3poOUTH BHCHOBOK: AKW0 0ii HA miao inwux min
He CHOMNEHCOBAHI, Mo Mmino 3MiHIOE weudKicmb 6020 PYXY 30 3HAHEH-
HAM U HANPAMKOM a60 OOHOYACHO 304 3HAYEHHAM MQ HANPAMKOM.

n flip6uBaemo nincymsn

Vmorow npamodiHifiHOre piBHoMipHOrO pyxy Tina € BiacyTHicTs
i ms HeoOro immmx tin abo cxkoMmnermcosamicts tmx gii. lpm npomy
CIIOCTEDiraeTeCs ABUINE iHepnii.



HAroio xil sa rigo immmx Tia He croMnescopasi, TO Tino 3Minwe

INBUJKICTH CBOTO PYXYy 38 BHAYEHHAM Y¥ HallPAMREOM abo 38 SHAYCHHHAM
Ta HAUuPAMKOM OHHOYACHO.

?

KoHTpOnsLHi 3anuTanna
1, Hasepite npuxknagn s3aemogii Tin. 2, K PyxacTbca TiNO, AKIO Ha HBOTO He AHOTL
ivwi Tina? 3. Hlo take inepuin? 4, 3a AKX YMOB TinG pyxaeThcs 3a Hepuiew? 8, Wo
BiABGYBacTbCA 3 TINOM, KOAW AiT HA HLOTO IHUWMX TiN HE CKOMMEHCOBAHI?

BnpasaNe 9

1. Tlositpana Synsbawka cnnusae B o3epi 3i cTanow wsuakictio. OV akux 1in Ha
Gynpballky € CKOMNeHCOBaRuMIA?

2. 3a AKX YMOB KOB3aHAap Mifl Yac 3MaraHb PYXAETbCs PIBHOMIPHO?

3. Yu MOXH2 pyx DINbAPRHOT KyNbKW MHCAA yaapy BBamari pPyXoMm 3a iHepuicio?
TOACHITL CBOIC AyMKY.

4. Ax npuknag pyxy 3a iHepui€io yyenb Hagis pyx Micaus nasxono 3emni, O6rpyn-
Tydte abo cnpocTyiTe #Oro Bignosigb.

5* Jhopwia, CroA4M B NPAKTUYHO HEPYXOMOMY 4YOBHI Ha O3epi, KUHYNA B HanpAM-
Ky Gepera Baxxuit piokiak. Ak noBOAUTHMETLCA uoBeH? TMoACHICTL cBOW BIf-
RoBifb.

ExcnepmmenTanbHe 3aBAaHHA
CrnipofyiiTe ckRacT Ha CTONI CTOCMK TOHKMX NnactukoBux damniz, Qanny ckhajaite
no opxomy. MOTIM Takui Camuil CTOCMK CNpoByiTe CKNACTY Ha NOBEPXHI, WO Mag
HeBeNWUKWA KyT Haxuny. NMpocnigkyite, Ak nosogutTumyThcs $annn. Noackits Te,
1o Bigbyea€Toca.

§ 10. MACA AK MIPA IHEPTHOCT! Till. CUIA

(4

Lioh cxapakTepuayBaTv BRACTUBICTD WBMAKO POIFAHATWCA, DYXETKCA, B NOGYTI 3a3Bruan
YAUBAIOTE CNOBA SMOTOPHWAY, «NpyRKuits, ©OKBaBWA» TOWO. A AK ROPIBHATA ©KBaBICTH»
KINbKOX TexHiunux 3acobis, Hanpwknan nerkosux astromobinie? [ns Takoro nopiBHAHHA
6yno BBEAEHO CNeylanbHy TEXHIYHY XapakrtepucTvKky — 4ac po3IroHy AO ILBWAKOCTI
100 km/rog. Astomobini 50-x pokis XX cr. poarausAanca go uiel wengkocTi 3a 30-
40 cexyHg, CydacHim aBromobinam noTpibuo 3-8 CeKyH. A Ui MOXHA UeR Yac 3meH-
WHUTKH A0 HYNA — BK QI3HAETECA 3 HACTYNHOFO naparpada.

3HaoOMUMOCH 3 iHEpTHICTIO
Jna smign mempxocti pyxy Oyap-gKoro Tina obor’H3KOBO HOTPI-

fer yac. Tax, NPUMYINYIOUN KaMiHeb pOsnoYaTH PyX, MU ReSKHi gac
AleMO Ha HEOPO DYKOK; VHackigox il mopoxoBmx rasis kyas zalysae
IeBHOL IBHAKOCTI IIPOTHIOM YCBOTO HACY, AKNH BOHA& PYXAEThCcA BCEpe-
EUHL nyJa pYLIHHII; BOpoTap synuase GyrboasEui M'A4Y He MHTTEBO,
a BuTpadac Ha Ie JeAru# yac, KaxkyTh, nio Bl “ina «YHHATH OIip»
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Puc. 10.1. NicnA Toro Ak BI3OK 3yNuHKECH, KyGukK NpOROBMYIOTE pyXamica

Pmc. 10.2. Tino nipsi-
WeHo Ha moTysui. Axwo
NOBIALHO TAMHYTH 32
MOTY3KY, 140 NPUB'AIAHA
RO Tina 3HM3Y, Ipewroio
FIOPBETLCA BEPXHA MOTY3-
Ka — AMKe Ha Hel RiTb
TIRO T2 HATATHYTA HYDKHA
MOTY3Ka (a). RKILO HMKHIO
MOTY3KY PIi3KO CMUKHYTH
BHU3, TO NOPBETHCH Tino-
KW BOHa — iHEpTHe Tino
HE BCTWIHE 33 4HaC DUBKA
HabyTv nomitHo! wawmi-
kocti A posipeaty BepxHio
MOTY3KY (6)

aMiHi meuprocTi IXHBOrO pyxy. ¥ disuni taxky Biaac-
THBICTE TiJl HABUBAIOTE iHepMHicIIO,

iHepTHiCTD — BRACTMBICTD TiNG, HKa NONAFAE B TOMY,
WO ANA NeBHOI 3MiHK WenAKoCT pyxy Tina norpibex
neBHUA Yac.

Iseprri BiacruBoCTi TiNa BUMBNAKTLECH TIABKH
TOAL, KOMM MP 3MiHIeMo abo HAMATAEMOCH 3MIHHTH
mMBRAKICTE #oro pyxy (puc. 10.1, 10.2),

B HizHaemoca HoBe npo macy

IIsuaxicTes pyxy OgHuX TiN sMiHMTH Jerko, im-
mux — Habararo cxnaguime. Tax, aAns HAJ8HHA 38
HOIIOMOTOI0 Beces mBuAKocTi Nerkiil Oafizapui norpi6-
HO Halararoe MeHINe Yacy, HiX In8 HAJAHHS DIBHI-
roctTi 90BHY 3 BaHTAKEM.

IneprricTes Tin xapaxrepuayerscs Gizmusoo Be-
JUYHHOIO — Macow. Hum O6inpinoo € maca tina, TEM
6insure gyacy norpibsHe ans sminm mspaxocri foro pyxy
HA IeBHe 3HAYeHHS niy snapBoM Tiel camoi mif.

Maca 1ina — odisnunHa BenMuMHa, AKa € Mipow iHepT-
Hocti tina,"

Hx Bu Bxe 3maere 3 T-ro Kaacy, AAA NO3HAYEH-
HA MAcH BUKODHUCTOBYIOTh cumMBOja m. OduHuyeio macu
a8 CI € xinorpam (Kr).

3HaxoauMo 3B R30K MK Macamm Tin, W0 B3aEMo-

AioTb, Ta 3MIHOI0 WBMAKOCTENR IXHBOTO PyXYy
TfocTaBrMo Ha TMIRJIEHBKY FOPHIOHTAJBHY HOBEPXHIO XBA
BiZKM 31 CTHCHYTHMM HPYMuHaMH. PosnpaMisiouncs,
IpPYXRUHEN FisTHMYTE Ha ofmasa Bisky, -— Biakw Big-
INTOBXHYTHCH ONHH Binx opHoro il mouHyTh PyXaTHCH.

* 3 kypey disuku T-ro xnacy Bam sioMo, o maca € mipow zpasimauiii-
rux garacrnocmeir mina. OTxe, BopHOuAC Maca € Mipow imepTHOCTL Ta
Mipoio rpapitagifisux BRacTHBOCTEH Tina.
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Puc. 10.3. Opnakosi Bisxyt uepes i NPyxuH Ha- uepes gho npyXuH BOHKM HabyayTe piui
6yayTo ofHaKkosl WBMAKOCT M NPORAYTL OfHAKOBI wsMaKocT 4 NpoipyTe pisni sifcrani Bi
BiacTant Bif) HAYANLHOTC NONOKEHHA HAUARBHOIO MONIOMEHHS

Croocrepiraodu 3a BisKaMu, MOMKHA HOMITHTH! HKINO BisKK
€ OMHAKOBEMH 38 MAaco, To i msmaxocTi BoHu HabyayTs OXHAKOBOI,
A TOMY Biz'igyThk HA OXHAKOBY BiZicTA&HL BiJ HaMaJLHOTO NOJIOIKEHHH
{(puc. 10.3); saxmo x ozwu i3 Bisxkis mae Oinpiry macy, To BiH Habyge
menmof mBuAKocTi # BianoBinHo npoiize Memmny sixcTAHEL Big Havadb-
HOro mojcoxenHda i Hasnarm (puc. 10.4).

Yucnenui gocniny nepexoHAMBO cBiguars: y padi Oydv-arxol e3ae-
M00if Osox min sifnowenns mac mia dopienwe obeprenomy 8i0HOWERRIO
amin weudrocmeil ixunix pyxie. Sxmo nosgaunTn Macu sBiskis m, i m,,
a sMiEM mBHAKocTeH IXHIX pyxis Bignosigmo Av, ta Av,~, orpumaemo:

Onep:xaHe BiAHOIIEHHS XC3BOJAAE 3BANTH BifHOINEHHA Mac TLii,
10 B3AEMOAIIOTH, 38 BUMIPAHHEMY 38 AOIOMOrON HOCHIAY aMimamnp
msuEKocTed pyxis unx rin. AKINO X OpH IEOMY MAca OJHOTO 3 Tik (Ha-
HpRKAAR, m,) BiZOMa, TO MOMKHa BH3HAYMTH Macy npyroro tiaa (m,).

Ha nepumifi norraf, NOpiBHANHSE Mac Til, HI0 B3AEMOAIIOTH, € HE
Iyxe 3pyuyHHMM crnocoboM BHMipIOBaHHA Mac, ane BiH exuHMil y pasi
HEMOMKJIMBOCTL 3BRJKHTH TiNC HA Tepe3ax. ¥ TAKHH cmoci6 susHaueHo
macy Conns Ta niamger CoHAYHOI cucTeMH, Macu nojsifiamx 3ip B ac-
rpodianni, Macy eJeMeRTapHENX YacTHHOK y Gismui mixkpocsiry Tompo.

n fipuranyemo, Wo Taxke cana

Iz 5-ro wnacy BaM BiJIOMO, IO RIS XapaKTepHMCTHKH Al oxHOro
Tina Ha iHme y disuni sacrocoByoTh Bignosinay odispuny Benmumn-
HY — CuAY.

* CuMmBon A (fenvma) osHauae saminy isuynacl BeauvuHMHM, Hepel] CHMBO-
JoM AKOI BOH& CTOITh. Tak, AU, = U — Uy, AU, = Uy — Uy, L€ Uy, TA Ugy —
meuaxocTi pyxis Biskis ao ssaemonii, a v, Ta v, — mBHAKCCTI ixXEiX
pyxiB micns B3aeMopii.

Puc. 10.4. Axulo 8isxwn pisxi 33 Macow, 1O
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Puc. 10.5. Jopocmniy
TEHICUCT 3FATHWIA IMYCATI
M'AY neTity 3 wenpKicTio
PyXy MeperoHoBoro ap-
Tomobins (al maniox ue
MOXE CUABHO BHAPWTY Mo
M'AYY | TOMY SAe TPOXK
3MIHITD LWBMAKICTL HOTD
pyxy (6)
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Cuna — ue dizuuHa BenMuMHa, W0 € Mipow gif oa-
HOFO Tina Ha iHwe (mipoio B3aemopnii Tin).

Jna ro3HayeHHa CHJIH BHKODHCTOBYIOTH CHMBOJ
F (8ig aurn. force — cmna).

Odunuyerw cuau 8 ClI ¢ upwron (H) (58 1ecTs
Icaaka Herorona).

1 H — ye cuaa, axa, Oiloyu na mino macowe I iz
npomazom 1 ¢, sminwe weudrkicms fiozo pyxy na 1 mje.

Mu Bie 3as3HauasH, 10 NPHYMHEOIC 3MIHM IIBK]-
KocTi pyxy Tina ¢ mis wa Heoro iHmmx Tin. Mipolo
nif & cuna. Tomy y diswui npuiiHATO rOBOPHATH, IO
npusurolo aminu weudrkocmi pyxy miaa € cuaa. (Kpim
SMIHHM IUBHAKOCT] PYXY Eif cnym HA TUIO CHPHYMEHSC
aminy foro dopmu Ta ob’emy — degpopmayiro. erans-
Himme npo ue Bu JisHacTecs misHiime.)

Yum 6imemua cuna aie Ha Tisno, THM nOMiTHiHIe
Gyae sMimoBATHCA INBHIAKICTE pyxy Tiaa (pue. 10.5).

Haa toro mof6 Tina pisHoi macm sMmiHpoBanm
HIBMAKOCTI CBOIX pYXiB OZHAKOBO, HA HHX MAalOThH Iif-
TH pisui cunu (puc. 10.6).
u Nin6ueaemo nigcymku

Maca rtina € mipow iweprHocri Tina -— Bnac-
THBOCTI, sAKAa HOJNIrae B TOMY, W0 IJA IIeBHOI 3midu
MBHAKOCTL pyxy Tina morpifen mesumit wac. Ilig wuac
B3aemMoOil ABOX TiM BigpoireHHs IXHIX Mac ROpiBHIOE
obepHeHOMY BiAHOMMEHHY sMiH MIBHAKOCTeH Ixaix

1 AUZ

N m
pyxig: ~—= .
2 Av!

IHopiBusuna smin msuaKocred pyxir Tim mix
yace Ixmeol BsacMoiii Kae MOMKAMBICTE BHMIDIOBATH
MacH TiJ,

Cuita — ne (QisuuHa BeNWYHHaE, AKa € MipoK

xi1 ommcoro Tina Ha imgre (Mmipolo Baaemopii tin)

Puc. 10.6. Liob Bax-
i apromobine {a)
Mir pO3irHaTnCA Tak
CaMOo LHBWIIKO, AK
nerxuit motoukn (6},
Ha apTomMobine cnin
YCTaHOBUTMH NOTYHHI-
Wi ABUryH



i copuuuesae sMiEn meBuAxocTe# pyxiB tix ra xedopmanii rin. Cua
MO3HAYAETECHA CHMBOJIOM F Ta BHMIPIOETBCHA B HBIOTOHAX.

?

KontponbHi sanutanua

1. faite suanavennn iHeprHocri, 2, Lo € mipow HeprHocti? 3, AKOK 3anexHICTo
NOB'A3aHI BIAHOWEHKA MacC Tin, AKi B3aEMORHOTb, Ta BIAHOLIEHHA 3MIH LIBUAKOCTEN
XHix pyxis? 4, Y yomy noOnsrac MeTog BUMIDIOBEHHR Mack Tina nig vac horo #3ae-
mogii 3 inwum Tinom? 5. Lo take cmna? 6. Axa ogunnya cvumn 8 CI?

Brpasa N2 10

1. Yomy nig uac oxeneguui nepexig asToMaricTpani (1ac skpa# nebesneuHnm?

2. Konw asToMobine Pi3ko NPUCKOPIVETHCR, TO BOAIA 1A NACAKUPA «BTUCKAE» B ClIMH-
wu Kpicen. Yomy?

3. tilob of'ixaTh nepewxogy, BogiR astobyca nosepHys npasopy4. Y Axkuil 6ik py-
XaTUMYThCR nacaupu? Yomy?

4. Axy BRAacTUBICTL Kpanenb BOOW MK BUKOPUCTOBYEMO, CTPYLLYIOYM BOAY 3 MOKPOro
nnaua? Noacwrits, 140 npr UbOMY BitOyBaETLCR.

5. Y xKoCMiYHOMY NPOCTOPi HEMAE Bifl YO0 BIAWTOBXHYTUCH, ane xocMiuni pakeTi
yerniiiHO Tam NiTaoTh, 3MIHICIOUM WBKAKICTD CBOTO PYXY Ta Nepexoanaun 3 ofHici op-
6itv na imwy. Big 4oro «BigWYOBXYIOTLCR» paKeTi, WOob 3MIHUTI WBKGKICTL pyxy?

6. 3 sepyxomol irpaikoBol rapmati 3poBneHo NoCTpin ¥ ropuacHTaNbHOMY HanpAM-
Ky agpom macow 10 r. Wsupxicts agpa cTanoBuna 5 m/c. Axol wengkocTi pyxy
Habyna rapmata nicns nocrpiny, akwo i1 Maca popisHioe 50017

7. i3 uoBsHa, wlo nepebyBas y CroOKGY, 3ickouus xnonumk. LHBUAKICTL pyxy xnonumka
CTaHOBWNA 4 Mm/C. AKa maca xnorumKa, AKLo voseH macowo 180 kr Habye wewg-
KoCTi pyxy 1 m/c?

8%, Cuapap deepsepka Byno Nywewo BEpIMKANbHO Bropy. Y BepxHiil Touyi rpaex-
TOpIi, fie CHapAd Ha MWTh 3yNUHMBCA, BiH pO3IpBaBCA Ha ABE YACTUHKM MacamM
200 i 500, Akoi weunakocT! pyxy Habye ApPYriil ynamok, SKWO Bepluin nicna
enbyxy pyxaBcs 3i wBugkicno 50 m/c?

ExcnepumentantHi saganuHs

1. 3ragaiite npo YKMEeHHA KOBAP Y ABa cnocobu — BuMOBMBAHHA Nuny 3a AONO-
MOroI0 fanvui TA BUTPYIUYBAHHA Pi3kumu 3Maxamu — i 3picHite signosip-
HWIA eKcnepumeHT. Yum BifpiavRioTbCA 4i ABa cnocobu 3 Touxkw 3opy iznkn?

2. Tposegitb Aocnig i3 3ITKHEHHAM ABOX ORHAKOBMX KYABOK, O[fHA 3 AKMX NEXWUTL H3
CTOR, 8 GpyTa Ha Hel Hamitae, Ax 3MIHATLCA WBVMAKOCTI PYXY KYNbok?
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§ 11. TPAOINHE 30BPAXEHHA CUN. AOAABAHHA CUN

a1 AxWO Ha TINO OHOMACHO AIATUMYTH gBi cvnw, Hanpuxnag 5 1a 3 H, 10 moxHa o1-
**  pumarn Hecnogisanwit pesynbrat Tino OGyge rioeoguti cebe tak, HibW Ha HBOro g€
ORHA CMNA, 3HAYEHHA AKOI MoXe ByTv 8 mMexax 8ia 2 go 8 H. Yomy? A uu mome Byti
Tak, o6 mi gopasanu 10 go 10, a oTpumysanu 07 Bignosigi Ai3HaEMOCA 3 HaCTyn-

HOro naparpada.

v
s

Puc. 11.1. Crpinka, aka
s0bpamye cuny, WO Aic
Ha Tino 3 Goxry 3emm, no-
HMHAETDCA ¥ HEeHTPi Tina
{rouyi, Kygn cuna npu-
Knagewal 1 cnpaMosaHa
8 Hanpamgy ai 3emnl

Puc. 11.2. [osxuHu crpi-
NOK, AKI 308PaKYI0Th CHrMn,
HWo BHOTb Ha Tina 3 BoOKy
3emni, y nesHomy macwitabi
AORIBHICIOTE 3HANEHHAM
cun

Puc. 11.3. Y paai pisHo-
MIpHOTC pyxy 1O CTOny
Ha TiNO MEeHLHOt Macu Rie
MEeHUa C1na

3oSpamyemo cuny

Cuna npusoguTL OO IMIHM IIBHIKOCTI pyxy
Tijla AK 32 3HAYEHHAM, TAK 1 38 HAHDAMKOM, TOMY
il xapaxTepusyBaTHCH CHJIa Mae He Ti/IbKM 3HAYeH-
HHM, ane ¥ HAUPAMKOM.

Mu B:e 306parkyBajy HA PHCYHK&X IBHI
KOCTi pyXy Tin v BuriAgi crpiaok (gue. puc. 2.2).
Binropiguo crpinkamu Mu Oyiemo 200pakyBaTh
¥ oo, o Al0ore Ha rina, ogHaR cjip 3BepHYTH
yeary Ha nesHi BigminHocTi.

Crpinaku, mo 306pamyoTs HIBHAKOCTL DYXY,
PO3TAINOBYIOTH IOpAJ i3 Timamu, a CTPiNKH, AK#-
mu  rpadiuyno 300paKYIOTE CHJH, HOYHHAKOTH
Yy TOYKAX, KYay HOpurkaazed] pgami cuau (i TOYKH
TAK i HABHBAIOTL — MOYKL NPUKAAOAMHA CUT),
i cnpamoBy:0T: V Hanpamky mil cwn (pue. 11.1).
Jossuay cTpiiky 3a3suyail o0upaoTs TAKOI0, MO0
BOHA B nieBHOMY MaciuTalbi BiAmopizaJsia 3HaUEHHIO
cuan. Tax, ga Tino 6iapinol Macu 3 Goxky 3emai nie
Oinbira cuoa (pue. 11.2)%; amaa Toro mobd pismomip-
HO TATHYTH [0 CTOXY TiAo MEeHIIoI MacH, H0 HHOIO
noTpifuo npuxkaacTi Menmy cuny (pme. 11.3).

B LONaemMo cunm, Wo BioTh y34508XK OAHIE
npEAMoi
Ha rtino moxe piaTH He ofHa CHJa, a Asl, Tpm
abo Ginpinme. Ax 3ualiTH pesysabrar crainepmol Ail
TRKUX CHI?

Koxua cuna mMae HaUupAMOK, TOMY pPes3yib-
TAT AOBABAHHA THX CAMMX cHAa Mmoxe Oyrm pia-
HEM — 3anxesxHo Bixg Ix Hanpamky. PosbGepemo
Ha NpHKJagax, #X xojasatH KB CHAH, IO AiIOTH
B OAHOMY HaDPAMKY, i ti, 1o aloTE Vv DpoTHISHK-
HEX HanpAMKaXx,

ITocrasumo Ha CcTim Bisox 1 mpus’'semO [0
Hboro pei maTteH. [loTArsemMo 3a ofHY HHTKY i3
crioo 5 H, a aa gpyry — v TOMY X HarpsMKy -
is cumoro 3 H. Bisox moune pyxatHcd, IeBHHM



- R=F+F, . F=5H R=F,~F,
a F,=3H R=5H+3H=8H 6 F,=4H R=5H- 3H=2H

Puce. 11.4. Cxema excriepyMeHTy, K0 AO3BONAE Si3HATUCA, AK JOKAOTLCA [BI Pi3Hi ciann,
WO AioTh B OAHOMY Hanpamky (a} | o AlioTs y NpoTUnexHux Hanpamxax {6)

yuHOM 30iABIIVIOUH HIBMAKICT: C¢BOroe pyxy. 30inpieHHA IIBHIKOCTI
pYXy Bizxa Oyze TAKuUM caMyuM, AKIO HA HHOPO AiATUME OZHA CHJA
8 H. Cuny 8 H, saxomn v uboMy BHDALKY MOMKHA 3aMinuTH Isi cHIn
5 i 3 H, uasusBawTh pi6HOJIIHO0 OBOX CHA 1 TO3HAUAIOTE CHUMBOJIOM
R (puc. 114, a).

Cuny, AKa 30IACHIVE HA TINO Taky Camy Ai0, AK [EKiNbKa OAHOYacHo fi-
KUMX CWN, Ha3uBaloTh PIBHORIRHOW LnX Cun,

Konu 0ei cunu F, i F,, wo Givme na mino, Hanpamaeni 6 o0un
Oix, mo eonu dodawmbca odna do odnol. Pisnodilina R obuucrwemscs 3a
topmynorw R=F +F,, i ii nanpamon 36icacmvca 3 nanpamwom il cui.

fAxe 3a Al HUTKY OAHOYACHO THATHYTH BISOK vV HpOTRJIEXHL
GokH, TO cuar OYAYTH HE «jorioMararu» ogsa opHili poaraHaTH BiZOK,
a HABTIIAKH — <¢3aBaKarTi», ¥ BHIlle3asHAUEHOMY BHIIAXKY Bisok Oyne
pYyXaTHcH TakK, HibM Ha Heoro mie Tinesxky oxHa cuya 2 H y tomy =Ha-
OpAMKY, B axkomy xie cuna 5 H, Todro tyr pisHozifinowo apox cun D
i 3 H 6yae cuna 2 H (pue. 11.4, 6).

Konu 0si cunu F, i F,, wo diromb na mino, Hanpamieni 6 npomu-
nexcni 6oKu, mo 3HavenKs pienodilinol R dopisnioe modynio piznuyi’ cun
F, i F,, a ii nanpamox 36izaemuvca 3 Hanpamxom Ginvuiol iz cun.

B 3'ACOBYEMO YMOBY 3PIBHOBAKEHHA Cu1ll

HrIo 3 OHAKOBOK CHJIOI0 OTHAITH HUTKH, IO NpUB’H3agi jo Bis-
Ka 8 nporraexkuux 0okis, pisnoxgilina neox cun gopisHioBarTHMe HYIO,
t00TO CHJIM BPiBHOBAXKATE OFHA OXHY, I NIpHYMHY jns aMminy mBRAKOCTI
pyxy Tina we Gyne.

Hei cusu 3pisnosaxcamev 00na 00HY, AKWO 60KHLU PIEHI 3G 3HAYEH-
HAM, NpOMuAeXcHi 3a nanpamrom i npukaadeni do odnozo miaa.

*  Jragacmo: MOAYIAL PISHHIL ABOX YHCEN MOMHA OTPHMATH, AKHIO Bij Gijs-
HIOTO YHCeka BIIHATH MeHIile,
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Hanpuxiaan, mob asromobisis pyXaBcH 110 FOPH3OHTANBHOMY TIpA-
moxinifiHOMY Biapisky 1roce 3 mOCTifiHOIO IIBHAKICTIO, NOTPiOHO, MO0
cria pary Horo ABUTYHAE KOMIEHCYBAJA CHJY ONOPY PYXY (cunia OIf0-
PY DPYXY AOCHTE UIBHAKO SYIHHHTH asTOMOOLIB, AKIMO ABMIYH Oyie
suMKHeHO). IlopTdenp nepeGysae B craHi CHOKOI B DyIl XJonus aa-
BAAKU TOMY, IO CHJIa npUTaranHEa 3emJi, axa Aic Ha noprdens, KoMm-
MEeHCYETHCH CHJIOD, SKY HpUKJIajfac 10 noprdess XJIonenb.

n Nigousaemo nigcymum

RO Ha rino gie Aexinbka cui, TO IXHIO CHIABHY Ai0 3aBMIH
MOMHA SaMiHWTH i€ OFHOI cuan — piBHOIHHOIL.

Pinxoaifinow ABOX CHI, IO HiIOTH B OZHOMY HANPAMKY, € CHJa,
3HAYEHHH HKOl HopiBHIOE cyMi aHaveHb CHi, a Hanpamox 3biraerbes
3 HANPAMHKOM I{HX CHJL.

PisnoaifiHow ZBOX CHJI, IO FiOTh Yy OPOTHUMEKHUX HAUDPAMKAX,
€ CiJa, SHAYeHHS AKol JOpiBHIOE MORYJO DiSHHI 3Ha4YeHH CHJ, a Ha-
pAMOK 3biraeTbcs 3 HATPAMKOM Oijbiiol CHIH.

OBt cuiu 3piBHOBAMXKYIOTH OAHA OAHY, AKINO BOHAM pisni 3a 3Ha-
YeHHAM, NPOTWIEKHI 3a HAOPAMKOM i NpuKianeni fo ofHoro Tina.

? Koxrponbsi 3anuranHa
1. YoMy cuna XapakTepu3yeToCA He TiNbKM 3HAUYEHHAM, ane W xanpamkom? 2. Ak
NO3HAUBIOTL CHMAY Ha pucyHkax? 3. Y akifl Touli NOYMHAETLCA CTPiNKa, AKOK 306~
pamyioTe cuny, wo gie Ha tino? 4. illo vake pisHOgIAHa cun, Wo aioTe Ha TiRO!
5. flk amaiTv piBHORIAHY ABOX CWA, AKI AioTb y3a0BX ofsiel npAMOI? 6. 3a akux
YMOB ABI CUAK 3PIBHOBAXYIOTE OfHa OfHY?

P Brpagsa N2 11
1. JhopmHa pie Ha nianory i3 cunoio 800 H. I3 AKOK CMNOIC NICAMHA BIATHME Ha Nif-
nOTy, AKILO BisbMe B PYKM BaHTaX, WO, B CBOIC 4epry, Ri€ Ha noaudy i3 cunoio

200 H? Bignosigb NOACHITL 32 ZONOMOFO PUCYHKE.

2. fsa Xnomuvkn TATHYTH CAHKK, NPUKN2AI0UN FOPH3OHTaNBHE cany 50 | 70 H, Ha-
npsmaeHi B3AoBX opHiel npamol. AkuM moxe BYTH 3HadeHHA PIBHOBIAHON LKX
cuan?

3. Kanat, SKWI TATHYTL ¥ npotunexsi 6ok a8l moanHK, nepebysac B CTani cnokolo.
Opua nioausa Tarse xaHat i3 cunoio 300 H. Yomy goplsHioe cuna, 3 AKOK TAMHE
KaHar apyra moguHa?l 300pa3ite HA PUCYMKY CUNM, WO Ai0Tb Ha Kaxat. Yomy
Aopisuioe pisHopidda yux cun?

4. Yy moxe asToMoDbinG PYXaTUCA AOPOTow, AKWO PIBHORIRHA BCIX Cus, npuknage-
HUX A0 HbOFD, HANPAMNEHA NPOTUREKHO HANDAMKY PYXy? AKWIO Tak, TO HaBegiTL
npuknag.

5. Ha Tino ginots TPy cuni, Hanpamneri B3LOBX ofHiel npamMol. [Ii 3 uKUx Cc1n MaioTb
sHaueHHA 30§ 50 H. fAiKe 3HAYEHHA MOXe MaTW TpeTa CMAna, AKWGC PIBHOAIRHA Tpb-
ox cun gopisHioe 100 H? Ckinbky poas'askis mae us 3agava? Bukonaite B 30wmri
BIANOBIAHE CXEMATIUHI PUCYHKN.

? ExcnepumeHTanbHe 3aBAaHHR
3anponcHyATe KOHCTPYKUHO Mogeni GAA BeMoHCTPauil AONaBaHHA Cun, o Rt
Y3A0BXK O[HIE! NPAMOI, Ta BUroTosTe il




§ 12. CUAA TRXIHHA. BATA TUIA. HEBATOMICTD

2 Akmo s838TW QO PYK, 8 AOTIM BIRAYCTWTK, Hanpuknag, oniseuyb abo noprdens, 1O
BOHN OBOBH3KOBO Brapytb. FIDOrMHACTECR AABA, AKILO CICTH HA HEl, POITArYETbCH
TYMOBMIA JDETYT, RKLLO A0 HBOTO MIABICUTK Axecs Tino. I3 7-ro Knacy Bam BiBOMO, WO
ye — NPOAB rpasitauifbol 83aemoaii 3emni Ta BCiX Tin, axi posrtawoeani nobnusy
Hel. OpHak penopraxi 3 KOCMIUNHKX CTaHyid AeMOHCTPYIOTH Ham RiBK «3HUKHeHHA»
IEMHOro TAXIHHA — KOCMOHaBTH | BCi peul Ha Bopry craHuin nepebysalorb y crani
weparomocti. ¥ upomy naparpadi Bu geransHitie NosHakoMuTeca i3 3eMHKM TaxXiH-
HAM Ta fi3HacTecs NPo Te, AK CNPobyBat BIATBOPWTH HEBAroMiCTb.

n 3ragyemo nNpo BCECBITHE TAMIHHA
3eman npursrye no cebe Bel tima: Micans, Conne, mmogei, 6y-
oKy Tonlo. I masnaxu: wel rina npwrsryiors go cebe 3emuno. Biasin
TOrQ, 3aBaskn rpasirauiitaii szaemonll eci mira y aceceimi npumds-
2yiomoscs 00ne 0o 00RO20 — Le NPUTHraHHS HASUBAKOTL GCecsimHim
MANCIHHAM.

Hesenpure a0nyko, M0 sUCHTe Ha rinui, npuraryerscs go 3emai
# Bommouac nputTaArye 3emar o cefe. Bipiprapmmcs Big riaxwm, abny-
KO He TiJbKH came Oyje nazgatH, 30insmMylody HIBHAKICTE CBOTO DYXY,
ane # SMYCHTH 3eMJIIC pyxaTHucs ilomy Hasycerpiu. Yepes Te mjo maca
3emsi Habararo Olapima Bijg MacH abnyka, mBHAKICTE pyxy, Habyra
Semserc BHACHINOK OPHUTATaAHHA n0 A0AyKa, Oyne AVIKe Makow 1 juada
HAC HENOMITHOIO, aJi?Ke SAKINO MH cHpofyeMo HOPIBRHATH i IIBUAKOCTI,
70 OTpHMAaEMO upcno 3 25 mymaamu!

3HAMOMMMOCDH i3 CHUNOID TAXKIHHA

¥ isuni cuny rpasitauifimoro mpuraranuas Semid, Mo gi€ Ha
Tina nofnusy Hel, Ha3HBAKIOTH CUACIH MANIHHA. 3a3HAYUMO, O KOAH
roBOpHATHL «n1o0ap3y nopepxui 3emii», mMaroTe ma ysasi Tixa, posraio-
paHi He pasni Hid Kinbka KimomeTpie Bij nmoBepxHi 3emi.

Cuna TAXIHHA — cuna, 3 AKOI 3emnA nputarye po cebe Tina, wo ne-
pebyBaiotb Ha 1T nosepxHi abo nobnusy Hei.

Cuny TamiHHA DO3HAYAIOTH CHMBoJOM F . .
Cuna mawiuus npukaadena 00 yenmpa minag, Wo NPuUmMAZYEMb-
ca 3emnero, I HanpamieHa 6epmMuKAIbHO 6HU3, 00 yenmpa 3emai
(puc. 12.1).
YucneHHHMMH NOCHiAME ZIOBEJIEHO, HIO CHJIa THXKIHHA, AKa jgie Ha
Tino, mpomopnifira Maci HpoOTo TisNa, 3ajeKHicTs M CRUIOK TSUKIHHSA

i Macoro Tina mMo¥Ha woxary v surasgi dopmynu

ae F_ -~ cuja TAxiEHA; m - Maca Tina; § — kKoediuieHT nponop-

niftnoeri, axwilt v ¢isuni Ha3UBAITE RPUCKOpeHHAM BIAbRO20 nadikH.
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Puc, 12,2, Tina, poasiweHi Ha onopi

Puc. 12.1. Cuna TaxiHHA 33BKAN HanpAMAeHa abo nigsiweni po nigeicy, AIOTL HA HAX
BEPTAKANbHO 8HU3 (A0 yewnTpa 3emni) | npukna- i3 CUNOI0, AKY Ha3MBAIOTL Barolo Tina
AleHa 10 yentpa Tina i AKa NpuKnageHa Ao onopu abo nigsicy

{IpuckopeHHA BiNBHOrO naginEg nobansy nosepxui 3emii erano-
BuTh 9,8 H/Kr (Ao #e norpibHa BeNMKa TOYHICTH, TO MOMKHA BBaMa-
T, mo g£=10 H/xr). Hesnauno BoHO Bifpi3HAETHCA HA eKBaTopi Ta no-
HIOCcax, HaJl OKeaHaMH Ta NOKJAAJAMH KOPHCHUX KONMAJIHH, SMiIHIOETHCH B
pasi mixEAaTTA Bropy Ta crycka B maxrty. JetansHinie 3 tum, Big Woro
3a7€eKUTL HPHCKOPEHHS BLIBHOIO HajiHHs, BH nosgaliomurtecs v 10-my
KJAaci, miy yac BHBYAHEA 3aKOHY BCECBITHLOIO THMIHHA.

Biznaemocn, ujo $izvkn HaznsawTL Barow Tina

Vei Tina yepes npursragus a0 3emii CTHCKaOTh UM IPOTHHAICTH
oniopy abo poararyers miasic. na xapakrepucrury takol mil tin y ¢i-
3uHl BBEAEHO NIOHATTH 8azY mild.

Bara rina — ue cuna, 3 AKoIO TiNO fi€ Ha onopy abo Ha NABIC YHacnigoK
APWUTATaHHA 4O 3emii.

Bary tina nosunauarots cumBonom P. Odunuyerw eazu, max camo
Ax i Oyde-arol cunu, ¢ wesworon (H).

Hxnoio risno nepebysae B crani cnokoio abo npamoninifigoro pis-
HOMIPHOrC pyxy, To Horo Bara 3a 3HaYeHHAM JOpiBHIOE cual TAMinHA
(P = mg) i sbiraeThcsa 3 HelO 3a HAIDPAMKOM.

Ha pigminy Big cunm TsoxiEHsa, sxa ODpRKIsjeHa jo Ting, eaza
npuxaadena 0o onopu abo nidsicy (puc. 12.2, 12.3). Bara Tina i cuna
TAXIAHA BiAPIBHSOTHLCH i CBOECIO NPHPOZO: Bara Tijla y cBoill ocHOBL
€ BHUABOM Al Mmimmonexyrsprux cur’, a cuja TAKiHHA Mae rpasi-
Tauiliay npupony.

n 3BMKaEMO 0O HEeBaromocTi
VeciM € 3BuuHMM TepMiH «HeBaroMicrks, npote Horo 3HayeHHs Ga-
raTo XTO posymie HenmpasuibHO. Tak, AeXT0 BBaMae, 1[0 HeparoMmicts —

* TIpo peski Buaswu ail MbxMONeKyRApHUX cHJ BH gisHaerecs nismime,
KOAM BOCHLAMYBATHMETE CHAM HPYXRHOCTE H Tepra.



e CTaH, SKHH CIOCTepiraceThed JIle B KOCMOCH,
Je Hemae noBiTpsa, 800 TinpK® Ha Gopry KocMmiyHo-
ro xopabasa. Iile imoni Moxua noyyry, mo B eraui
HEBAroMOCTI Ha TiNo He nie cuaa THKiIHHS. Ane
ne we Tax! BigcyrHicTs nosiTps cama no cobi xe
CHpHYHNHAE HEBAIOMOCTi, a Bij rpasitanii esarani
HE CXOBa€EIICA — Y BCECBITI HeMae€ JKOAHOIO KyTod-
Ka, ge 6 He Fisny cuiE BCeCBITHROTO TAMIHHA.

Hacopasgpi reesazomicmv — ye sidcymuicmeo
sazu. [lpubepits v tina onopy abo nixsic — i BoHo
ONHHUTBECH B CTAHI HEBATIOMOCTI.

Heparomictb — e taknit CtaH Tina, Konu BOHO
He [i€ Ha MigBic un onopy.

Y cranl mesaromocri Ha Tino AioThL JanHre
rpasiTantifisi cum i BOHO DYXaeTheH TLNBKKM nin
pieo nux cun. Taxum ymHOM, ymoeow nepelysan-
HA ming e cmari Hesazomocmi € pyx mira nid
dieio miavku epasimauiitnux cun. TTobnusy nosep-
xHl 3emai me — cuaa TAMIHHA.

B Cnpobyemo CTBOPUTM CTaH HeBaromodcri

Ha xoporxuil yac HeBaromicTs JIeTKO CTBO-
pHETH BAOMA, HA BYAMILI, Vv Kaaci tomo. Higkunrre
Axeck Tino. ¥ MHTH, KOM¥ Tino v sepxHifl Touixl
CBO€l TpacKTOopil BYHUHUJIOCH, BOHO HE DPyXacth-
cf BIIHOCHO moBirpsa 1 Ha #bhoro fie TiabkM cuia
THRIHHA, — TiNo nepebysac B crani HeBArOMOCTi.
¥ HeBaroMoCTi HA MUTH ONUHSETECHh I BH, KOJH,
HaOpuyjaajn, cTpubacTe 3 gepesa abo misxcrpubyere
nif gac rpu B GackeT6oJ.

ITocrifino B crani meparomocti mepebyBaTh
KocMmiuHl opbGitaneHi craHiii i Bee, OO B HUX €
(puc. 12.4).

IIna nrogueM HeBaromicTs, #K IIpaBUIO,
CYIPOBOJIKYETHCH HYAOTOIO, HODYINEHHAM pPOGOTH
BecTHOVIADHONO anapara’, HEPBOBMMHE DPOSNaJAaMH
(puc. 12.5).

Pwc. 12.3. Bara 1ina P
npuknageHa 3 Goky Tina go
onopu abo nigeicy, a cuna
TAXiHHA F . — 3 Boky
3emni 1O camoro Tina

Puc. 12.4. Kocmiuni opbi-
TanbRi CTaHWll PYXaioTbCA
1o opbiti HaBkono 3emni
nifg Qi€ Tinbxy Beecsit
HBOI CHMAN TKIHHA, TOMY
ui CraHyil | BCe, Wo B BMX
€, NepebyBatoTd y CTaki
HEBaroMocTi

*  Becmubyaapruil anapam — opray nouyrris y moaeil Ta xpefroBux TBa-

a

pHH, IO COpHAMAE 3MIHM TONOMKEHHS roJoBE i Tinma y mpocropi, & Ta-
KOX HanpaMmox pyxy. Lleit opram signosigae, nHanpexaaji, sa spaTdHicrs
MONMHM HaBiTh v TeMpssi poapiaustu, e sepx, a e HH3.
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n Flin6buBaemo NiRCYMKY

¥ sececiTi BCi TiZa DpUTSraxOThCH OHE
KO ONBOro 3aBiaKM rpapiraniéiniyl Bsae-
monii. e npurarasssa HasuBaoTh BCecBiTHIM
TAMIHHAM,

Cuna taxigas — cuia, 3 AKo©0 Jemasd
npurarye po cebe tina, posramioali Ha 11 mo-
Bepxui a6o nobnusy mei. Cuna taoxinns obuuce-
JoeTwsed 3a opmynolo F_ =mg 1 manpamne-
HA BEpTHKANBLHO BHU3, A0 eHTpa Semi.

Bara rina -~ we diswuna semuuuna, 10
MOPIBHIOE CHJi, 3 AKOIO TijAG Aie Ha omopy abo
niggic yepes npuraragus o 3emi. Bara moz-
HaYaeTheH cumsosiom P,

Puc. 12.5. Lilo6 Tpusanuia vac

npaLpoBaty Ha opbiti y crani Tpeba pospisEsTH cHIly TKiHHA i Bary
HEBaroMOCTi, KOCMOHABTH FPO- Tina: cuaa TAKINHA NpHKIAfeHA JO CaMOTro
XOOATH CrieyiancHy RiAroTosky rina, a Bara — gmo #oro onopu afo riasicy.

¥ craHi cnokow abo piBHOMipHEOrQ nmpAMoainiii-
HOTQ PYXY BaTa Tifa N0pisHioe 3a 3HAYEHHAM
cunl THKiHHEA (P=mg) i mae To#t cammil Ha-
HpPAMOK.

Konu tino He xie Ha onopy 4H nmigsie, To
BOHO nepebyBae B craHl HeBaromocti. ¥YMOBOO
riepeCyBaHHA TiNg B CTAHi HEBAIOMOCTL € PYX
Tina mig gi€io TIILKM rpapiTanifHEX CHIL

? KontponoHi 3anurtannn
1. Yy gie Ha Bac CUna NPUTAraHHA 4o Micauna? 2. Yu npurarye 3emnio aTomoBine,
AKMIA CTOITE Ha ABTOCTOsHUI? KOCMIUHa CTanuin, wo nepeblysae Ha opbiri? 3. o
HASUBAKTL CHMNOO TANIHHA | AK T obuncnvm? 4. [lo yoro npukAageHa i Kygwn Ha-
npAMneHa cana Taxisna? | 3. lo Take Bara Tina? 6. YoMy AOpiBHICE Bara Tina, AKILO
Tino nepebypae 8 cTani CNOKOKW abo APAMONIHIAHOTO PIBHOMIPpHOTO pyxy? 7. Yum
BiAPBBHACTLCA Bara tina sif ok rakinea? 8. o rake Hesaromictb? 9. 33 AKKx
ymos tino Gyge nepebysatv B HesaromocTi?

Ve Bripasa N° 12

1. BuzHaurte cuny TRXIHHA, O fi€ Ha Tino Macow 600«

2. flkow € Maca Tina, AKWO oro eara gopieHe 600 H?

3. Kuwxka nexuts Ha croni. Ha ake Tino gie Bara kHwkkM? cuna taxikna? 3pobim
PUCYHOK, fe 300pasite Cuny TAMIHHA Ta Bary KHMUMKY.

4. Y sigpo macow 1,5 kr Hanunv 5,5 n Bogw. fiky cuny Tpeba npuxnagatw, wob yr-
pumysaTk Bigpo B pykax? 3pofiTe NORCHIOBANbHWR PUCYHOK, 300Pa3UBILKM CUNK,
uwo AhoTH Ha sigpo.

5. fixe 3 7in nepebysae 8 HEBArOMOCTE: 8) KOMAXa, WO MTAE B KiMHaTI; 6) NOPOLMHK],
WO fitae B NOBITPI; B) axBananrict, wo nipHae nif WwWapoM BOOW; I HeBENMKWiA
acTepoif, Wo Nponitac noss Jemno?

64



§ 13. BEQOPMALIA TUTA. CUNIA NIPYXKHOCTI. 3AKOH T'YKA

21 Ao 3irHy T rinky gepesa abo POITATHYTH TYMOBWA BXIYT, TO HEBaXKO NobHaunTi,
WO TiNg «UKHATL Ofip», — 3I'ABAAETLCA CVMAR, AKa NPOTUAIE J0BHIWHIA Al Aki diznu-
Hi ABULA CTOATL 3a ywum? Bip yoro sanexarTb CUNK, WO NPKU LUbOMY BUHMKaIOTH? [inA
YOO KOHCTRYKTOPW Ta MallimuoBygisHuKn X Tax perencHo sueuawTe? Aki Tina Ha-
IUBAIOTE PNACTMUHWMK, a8 AKI KpMxkumu? TIpo BCe e BY fliIBHAETECh Y HACTYNHOMY

naparpadi.

n Cnocrepiraemo aedopmanio Tin

Bu sxe 3pacTe:; AKINO HA TLNO i€ cuia, BOHO
OYHMHAE 3MIHIOBATH UIIBHAKICTBL CBOrO pyXy. Ane €
Hie OMH Hacridorx Jf cunu Ha miro — 1e degdop-
Mmayis, robro amira opmu Tina (puc. 13.1).

Hedopmania Tin mig sniamBoM 30BHIUNHIX

cun BinfyBacTheA OVKBAJILHO HA KOMKHOMY KpOILi:
CTaEMO HA JAOLIKY, #KA IEPEKHHYTa 3 OfHOro Oepe-
T8 CTPYMKA HA APYruil, — HOUIKA NPOZUHACMbLCR,
38TAIYEMO BHKPYTKOIO Iypyn - BigfyBacTnes Kpy-
YeHHA BUKDYTKH, HACTDOIEMO ritapy — posmazye-
»mo erpyuu (puc. 13.2). '

n Hocnigxyemo npupoay CAnm nNpy»KHOCT

Y Tini 6 pasi Oepopmayii o608'asxoec eu-
HUKGE cuna, wo npomudic 308HIWLHbOMY 8NAUSY,
axui gedhopmye tino. Hio cuay HasHBaIOTH CULCKD
npyycrocmi (puc. 13.3).

Cuny unpyKHOCTI NO3HAYAIOTH CHMBOJOM
E,..- Cuna npymuocti nanpsMiena B 6ik, npo-
THACHHUI HANPAMKY SMIiIIEHHA YacTHH Tija nin
uac gedopmanii (puc. 13.4).

Konpy mMu crasymo HA OIOPY HKeCh TiNno, To
BHACJIZOK npuTArages xo 3emnai rino ii mpedop-
mye. Hanmprxian, Koan MOAKHA cifae Ha JIaBy, TO
nasa nporuHacThed. [edopMania onopn BUKIMKAE
DOABY CUNH HPYKHOCTI, IHO BAIPAMJEHA [IepIeH-
IUKVAAPHO A0 NOBEePXHi onopu. ¥ NLOMY BHIAH-
KY CHAY NPYMHOCTL HASHBAKOTE CUJIO0I0 HOPMAJLHOL
peaxuii onopu®,

Hxow »® € npuposa cHAM HPYIKHOCTI?

* (CnoBo «HODMAJLEHH» 38CTOCOBYETBHCH TOMY, IO
HIeTECH NMPO RATPAMOK Y3AOBM TAK 3BAHOL Hopmd-
Ji ~— npsaMoi, #Ka NEepHeHZMKYNApPHA N0 IoBepxHi
OIIOPH.

3 douxa, 8k

Puc. 13.1. ¥ pesynuiarti
R pyky ecnaungep 3minioe
CBOW0 Popmy — pedop-
MYyETbCR

Puc. 13.2. lcnywote piasi
BvAK Aedopmauii Bu-
ruik {a); xpyuenns (6);
po3THrHeRHA {8} TOWO
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Puc. 13.3. Criscxaoun
nNpyxuHy, M aedopmyemoc
Ti. ipw LUbOMY B RPYXWHI
BUHWKAE CUAA NPYRHOCT

13
o
}

CTUCHYTa npyXuH2

Puc. 13.4. Y pa3i posra-
rysaHHA abo CTuCKaHHA
NPYXVHY BUHWKAE CURa
NPYMHOCTE an, fKa
3aBMAN Ji€ B8 HANPAMKY,
NPOTHAERHOMY HaTIPAMKY
IMIeHHR HacTyiH Tina nig

uac gedopmauil

Bigomo, mo Bel Tina ckrazanTLCHd 3 4acTu-
HOK (aromis, MoJiekyn). ¥ rTeBepaux rtinax ni uac-
THHKM 3aiMaiOTh IEBH]I IIONOKeHHs piBHOBaru
i BaaEMOZiIOTH TAK 3BAHHUME MINMOJCKYIAPHUMU
cunamuy. HKmo vacTHEKY nepebyBaioTh y IHOJO-
JKEHHAX pIiBHOBATH, TO MiXMOJIEKYJAADHI CHIH
HPUTANaHHS Ta BIEUITOBXYBAHHS 3PIBHOBARKYIOTH
OLHA OfHY.

Y pasi nedopmanii Tina y B3aeMHEOMY pO3-
TAIIYBAHH] YACTHHOK BHHHKAIOTL NEBHI 3MiHH.
Axnro BigcTaHs Mi YacTHHKAME 3pOCTaE, TO
MIMMONEKYASDPH] CHAX BIAIITOBXYBAHHSA CTAIOTH
crnabrinrpnp, Hi cuaw npuraranss, Aximmo K
YaCTHHKY HAOMMIKAKTECH OHHA HO OnHOL, 1O MiMx-
MONEKYAAPHL CHAM BIAINTOBXYBAHHEA CTAIOTE CHMIb-
HilrEMH, Him cuiy opmrsaraExsa. Inwmmmun ciao-
BAMM, YACTHHKY «IPArHYTH» IOBEDHYTHCH HO
MONOMKEHHN piBHOBATH,

Cuny, Mo BHENKAITE V pasi 3MiEH TT0J0MKeH-
HA OAHicl YACTHHKH BiAHOCHO IHIIIHX, AYXe MaJi.
Onuak, xkonm mu pedopmyeMo Tino, sMiHOETBCH
B3aEMHE DOSTALIYBAHHSA BeJIMKOl KinsKocTi yacTH-
HOK i JlofaBayHs (UX CHJ Aa€ NoMitHY piBHOZIi-
HY, #Ka nporuaie gedopmanii tina. Ile i € cuna
npyxsocti. Omxe, cuna npyscrocmi — npoas Oii
MIHCMONCKYAAPHUX CLLA.

B Binupvsacmo 3aKoH lN'yka
Hayxose peocnimxenss npomecy po3TATYBaH-

Hs Tin Gyno posnovaro PoGepmonm Nyrom (puc. 13.5)
v XVII c¢r. Jlns croix nocnigis T'vk cxopucrascs
CTPYHOR, OAMH KiHens Axol 6yB KOpeTHO 3akpin-
Jeruil. YueHoMy BJAyOCH 3'ACYBATH TaHKe: SKHIO
cuna, NPUKJIajfeHa JIo BiBHOro KiHHA CTPYHH,
€ He AYXe BeNHKOW, To ricns npenuHenss xil
CHJIY CTPYHA AOBEPTAETLCH ¥V BUXiAHWH craH, Tob-
TO BIAHOBAOE NOYATKOBY N0BXKUHY. Taxl zedopma-
il orpumanau y ¢isuui HasBy NpYMHUX.

3a yMOBH HeBHOTO 30i/IbHIEHHS CHIH, 010 PO3-
THLYE CTPYHY, Aedopmaiiifa nepectae OyTH npys-
HOW, ToOTo rricns npHnuHeHHs xil cHaw CTpyHAa
HE NOBEPTAETHCH A0 HOYaTKoBOl popsuuau. Taki
Aecopmallii oTpEMANIH HA3BY NAGCMUYHUX.

Bomiporous, Ha crRinbEM CoTpyHa BHEOB-
MYETBHCA IiA BILIMBOM DiSHHX 34 3HAYEHHAM CHJ,



I'vk susapus: y pasi npyxcnux Oegopmayill eudos-
MeEeHHA cmpyHu nponopyiltno npuxaadeniit cuni.

T'yr Takox 3'ACYBaB. AKINO CTPYHY BAMIHHTHE
Ha ixme Tiymo, HADPHKIAM OPYIKHUHY, | 30BHIIMHLOIO
CHJIOI po3TAryearu {(cruckaru) Horo, To 8 pasi
npyxcHux Oegopmayiit amina dosxcunu mina npo-
nopyiitna npurkaadeniiit cuni.

Taxum umpomM, 'VE BM3HauwB 3aemHICTE
CHAM TIPYIKHOCTI BiZ BHAOBMKeHHA 800 3MEHINEHHA
posxcuE Tin. o sanemuicTs HAsBaJ M 3aKOHOM
T'yka.

Y pa3i npyxnux gedopmauii Tina BuHMKaE cuna
NPYKHOCTI, AKa NPAMO NPONOPUINHA 3MmiHi foBHKK-
HY TiNa | pi€ y HanpAaMKY, NPOTUASKHOMY HanpAM-
Ky 3MiljeHHs 4acTuH Tina nig vac gedopmalii

- CHJIa& IpYKHOCTI; B — xoedinicur

ne anm
nponopLiifigocTi, AKMA HABHUBAIOTE HOPCMKICHIO
ming; x — BigcTaHb, Ha AKY PO3TATYEThCR abo

CTHCKAETBCH TiNo mij vac pedopmainii. Ockinbkm
cuia Ipy:KHOoeTl npamo nponopni#ina amini gos-
MUHM Tina, rpadixom sanexsocti F_  (x) € npa-
ma (puc. 13.6).

I3 saxory I'yka MomHa oTpuMaTH (QOPMYITY

- F,
LA POIPaxyHKy Koperxocri tina: k=2,
X

Qdunuyero sopecmrocmi 6 CI € HbIOTOH Ha
metp (H /™).

n Yuumocs po3s'asysaTn sagadi

Puc. 13.5. Pobepr fyk
{1635-1703), BupaTHIiA
SHIAIACEKUA NPUPOAD3-
HaseLb, YYeHUH-eHLMKAO-
negucT

i 1 3 1

1 i t P
1 ¥ + 1

R

ﬁv7j,,LAAtA“‘.:“-5,,‘:

Puc. 13.6. Axwo gedop-
Mauit Tina € Manumm,

Yo cuna npyweoct Fo
nPAMO Aponopyinya
sosxenHo (abo
CTUCKAHHIO) X Tina

3apasa. Cuaa 40 H posrarye upyspay Ha 8 em. Obunenirs cuay,
o poarsrge npyxuay me Ha 6 cm., Hedopmaiio npyuay seaxaiire

HPYIKHOW.




E 3HANOMMMOCH 3 MEXAHIYHUMM BRACTBOCTAMK TBEPANX Tin

Hio6 coopymkyears OyAMHKH, CTBOPIOBATH HAMINHI MammweM
¥ mexagismy, sprorosisTE noGyrosi npunagm ToOmoO, DOTPIOHO 3HATH
MexaHiuml BiracTmBocTi pisHoMamiTHMX Marepianis: Oerony, MeTakis,
[EPeBUHM, NAACTHKIB, cKaa... KoreTpyRTopH noBuHHI repenfadnTH, AK
HOBOAMTHMYTRECSH Ti uM immi marepianm B yMOBAX BHCOKHX ab0 HH3BKAX
TemuepaTyp, yiapaux abo nocrifiunx maBanTaxkens ta in. Bipnosigwi
AaHl OTPEMYIOTh BHKJAIOUHO eKCIIepUMeHTAALHO. [[1s Hhoro 3paskm Ma-
TepiadiB MigaaloTh HABAHTAKEHHAM | ROCHIIKYIOTE BMIHM, 0 3 HUME
sigbysaiorecs. Hanpuxaanm, 3a SXUX HABAHTAKEH: CHOCTEPIraioThCH
npyxui gedopmanii, 3a SKHMX NOYMHANITHECA NAACTHYHI, 3a AKHX Ha-
BAHTAMKEHHAX 3PAsKy pyHRHYIOTHCH.

Cepen mexaniunux slacrapocreif TBepARX Tim HaiiyacTime poa-
TASAARKIOTD APYMCHICMb, NAACMUYHICME T8 KPUXKicmb,

Hpyxcnumu marepianaMy Ha3KBAXOTL TAKi, y AKEX npyxHi nedop-
Manii MoxyTs OyTH AocuTh BesmkumH. [Ipymai marepiamm -~ ne, HA-
OPHEKJIA/A, CTAIL Ta ryMa, JKINo BHAOBKUTH Cranesuil crpuxers Ha 1%
BiJt moyaTKOROI HOBIKMHM, TO BiH NOBEepHeTHCA AC nepBicHOro cramy. [l
TYMH TAKe BHIOBIKEHHA MOME CTAHOBHTH KiNbKa AECATKIB BiZICOTKIB.

IInactunin, MOKpA TMIMHA, CBHHEIb, Mikb INPAKTHYHO He BHAB-
JAIOTH OPY:RHUX BaacTusocreii. 1lin xiewo sapith Mamx HaBaHTAXKEHD
V¥ Tinax, BErOTOBJIEHMX i3 HyuX MaTepiajiB, CHOCTePiralOTHCH ILJIACTHYRI
nedopmanii. Tari marepianyn HasUBAKIOTL NAACMUYLHUMI.



Kpuxxumu HasuBaooTh, Marepiaiy, Tijla 3 AXHX HaBiTh y pasi ma-
nux nedopmaniit pyimyorecs. Taxmmu marepianaMy €, HAOPHKJIAH,
cKkno ra Gapdop, 4aBYH i MapMyp.

Cain sasHauMTH, N0 mi cami Mamepianu 6 pizHUX YMOBAX MO-
aHyme susenamuy pisni mexaniuui eaacmuéocmi. Tax, 38 BeJIMKHAX Ha-
BAHTAKEHD HPYICHA CTAJb CTBE IJIACTHYHOIO i 31 CTANEBHMX JIMCTIB MOMCHA
mraMoysaTy pisgomanitHi Bupobu. [Inactmuysnii cBHEent y pasi oxo-
JIOZPKEHHA CTAE NPYIKHEM, & CKJI0 3a Temueparyp Big 500 go 700 °C crae
AAGCTHYHILIEM, Hi nJaacTHAiH 3a KiMmaTHOI Temnmeparypi.

n Ninbusaemo nifcymrm
Hedopmazticero tina HasuBaxTh 3Midy Horo dopmu abo o6’emy.

Cuna npy:eocri € npoasom il MbEMOIEKyIApHHX CHI.

Y pasi opyxaux nedopmanif Tin BHHHKaE CHIA IPYMHHOCTI,
AKA HPAMO nponopuifida sMiBl JOBXKEEM TiNa i1 gie B HANPAMKY, Opo-
THAEIKHOMY HANpsMKy sMillesHs dactud tima nin kwac gedopmamil:
F ..=kx.

Cepen Mexaniuumx BIacTuBocTell TBepAKX TiJ yacTime 3a Bce
POBITIS{AAIOTE TIPYKHICTE, HASCTHYHICTD TA KPUXKICTh.

» KoHTpOonbHi 3annTaHHA
1. lllo Take pedopmauin? 2. AKi cvnm BUHMKAKOTL Y Tinax nig uac ixubol gedopma-
uii? 3. Yomy sunukae cuna npyxHocti? 4. fAixa pedopmaliin HasusaeTnCA NPYKHOWO?
nractuaHow? 5. ChopmynioiTe 3axo fyxka. 6. AK oChipKy0Tbcs Mexariunl BnacTu-
BocCri reeppixX Tin? 7, HaBefito 03HaKWM NPYHKHNX, RAACTAYHAX, KPUXKKX MaTepiania,

P BnpasaN® 13

1. Xnonuuk po3TArye Pykow ApyxuHy (puc. 1). Aka cuna suuHuKae
Apy yboMmy B npyauHi? 3o0pasite npysuHy 8 30WWT, Ha pu-
CYHKY ROKaXiThb CAY, L0 RiIOTh Ha Kinbie, 32 AKe TPUMAETLCA
XFIONUNK.

2. Ha crin nocrasunm saxkuin 6pycox. o bype sinbysarnca 3
crinpHuyen? Kyau byae HanpamaeHa cvpa NPYMHOCTI CrinbHW?
306pa3iTh Ha PUCYHKY CHMIK, W0 RIOTH Ha Gpycok.

3. Fpyxurny opcrkicno 40 H/m poararyioTe cunoio 2 H. Ha ckinbxn Puc. 1
BUAOBMUTLCH NPYXuHa?

4. XopcTricTe npy#usu cTaHosutb 20 H/m. Aky cuay notpibro
NPUKRACTY JO NpyXvHv, wob po3tarkytm ¥ Ha 1 cw?

5. Y BUnNafiKy CTUCKAHHRA APYMUHKA Ha 7 CM BUHUMKaE Cuna npyxHoct
2,8kH. Aka cMPa BMHUKAE Y Pa3i CTUCKAHHA LIET NPYXUEHW Ha
4,2 cw?

6. Buaxaurte Macy TArapus, WO BUCHTD Ha NPYXKHI KOPCTKICTIO
200 H/m, RKIHO BUAOBHEHKR NPYXuHK fopiskice 0.5 o,

7%, 3Haigito rycTURy peUOBUHY, 3 RKOT BUFOTOBNEHO KBk (puc. 2).
Pebpo kybuka fopisHice 4 cm.

q_ ExcnepumenrtanbHe 3aBAaHHA
BusHauTe XOPCTKICTL APYXUHY BALIOI aBTOpyuYkn. [ins BUAOBKEHHA
NPYMUHY Bi3bMITE TiRO 8ifoMOT mMacy, Hanplkknag mosety B 50 xo-
nisok {iT maca gopisrwe 4,2 r).
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Tema. BurorosneHHs JuHamomerpa.

Mera: BUrcTOBMTH AUHAMOMETD, AKUH MaE LWKaNy
i3 3a0aHOK LIHOWK NORINKKA.

ObnagHanuna: wratvs i3 MydTOIO Ta nankow, pe-
pes’aHa nidifika, Habip rarapuis macow no 100,
rymoBK#i wnyp niametpoMm 1-2 mm | 3aBAOBXKKM
10-12 oM, yuHiBCbKa NiHIRKa 3 OTBOPOM, HOMMLI,
KNen, CpHYKKY, HUTKK, nanip.

Teopernuni sigomocti e

Cuna — ue dizvusa senmunna, Tomy Tl Moxua BuMipiosaTth. BumipaTy cuny osHavae
3pieHOBaMMTH i1 BifomoIo cinow. Npunafiom pana BUMIPIOBAHKHA cunu € grkamomerp. Hai-
npoctiuvin nabopatopruwit guHamometp {puc. 1} Aenae cobow pepes’ny abo nnactukosy
nasenb (1} i3 HaneceHowo wKanow. 0o HEBENUUKOro BUCTYNY {2) naHeni oAHMM KiHLeM
npUKpInnexc cnipancHy NpyXvHy (3}, BinbHAA Kinelb AKOT MAE NOKaHMK (4 | APOTAMMIA
noeifiedb (5 i3 raukom Ha Kisgi. Npuxuun git HARNPOCTHHONO AMHAMOMETPA FPYHTYEThCR
Ha NOPIBHAHKI BAMIDIOBAHOT CUNW 3 CHNOID NPYXHOCT NPYXWHW AUHAMOMETPa.

Wo6 suroToButin JUHAMOMETP CaMnM, HeobXiHo Ha polleylfi (MOXHE B3ATY YHHIBCbKY
NiKIAKY), o6kneeniit GinvM RANEPOM, JAKPINWTE RPYXUHY, 3 NOTIM NPOrPagyIosaTH ojep-
XKatMii Npunag, TOBTO HAHECTH HA HbOMY LiKany. 3amiCTb NPYXNHA MOXHA BHKOPHCTATH
MRKY FyMOBY CTpiuky abo rymosmil wHyp.

BKA3IBKK WOAR0 POBOTU

u fligroToBKa A0 eKCNepuMeHTy

1. IIpuroryire obnaxuanas, Heobxinge nius npoeneHHA JabopaToOpHOL
poborH.
2. Bragaiite, 38 AKHX YMOB BHKOHYETBCH 3aK0H I'vka.

u ExcnepnmeHT
1. HaxneiliTe Ha opuu 6ik rxigifikw Oinmit marip.
2. Craaxite ryMosuil INHYpP VABOE, IpOTArHiTs HOro Kpise oreip i 3a-
KpiniTe 3a XOMOMOTOI0 CipHMKA TakK, o0 mewis Irgypa 3Bucaia
HA 4BepTh NOBMHUEHM NiHIHKH B3IOBM 3aKJecHOrs nanepom BOKy
(puc. 2).

Jinilixa Hepeaus
. T'ymosa
1 2 Tymosa \/ % cTiHKa —
\‘ MeTIA 0 A Bistcitieles

CipHBR .
Howanc

a— YUK
Hepenun Sagus - Hurxa
5 cTinka eriHEa i (ruTaEBR

™ W e -

nimifixw \ | mimidien ToBife1s)

Puc. 2 Puc. 3

)
=
O
-—
/u

70



3. Ha xkianl newr 3akpiliTe TOKSKUHEK JHHAMOMETDA V
Burasai cipguka Ta HurAEui mosigens (puc. 3).

4. TTporpaayiofite orpuManmit npuuan. Jns meoro:

1) Baxpinire npunan y nanoi worarusa. Iligsicere o
nopijus rarapens Mmacor 100 1, nosnauTe Ha nanepi
MOJOMKEHHA HOKAMKIHKE TOPUBOHTAJNBHOIO PHCKOIO.

fipumirka. Ha Tarapetb macoio 100 1 gie cuna Taxivds, rka npubnusno

craHosurb 1 H. Ako rarapenb repebysae B CNOKOY, cUna THXIHHA 3pis-

HOBaXYETHCR CHNOIO npymﬂocﬂ, TOMY CAlta npy»mocri TaKo¥ ﬁpMﬁﬂMSHO

nopistioe T H

2) Hocninosso wiasickre Apyruit, Tperill 1 yerBepTHil
Tarapii. ¥ KOXHOMY BHOAAKY IOJOMKEHHS MTOKAM-
gquKa nosHauaiite puckow (puc. 4).

3) Buimirs Tarapii, DO3HAYTe PHCKOKN HYJILOBE IIOJNO-
HEHHS TOKAMMUYBKA.

4) 3HimiTh ArHAMOMeTp 31 HITATHBA ¥ Ha mailepi HaB-
HPOTH FOPH3OHTAJILHHX DHCOK IIPOCTABTE 3HAYEHHA:
0,1, 2, 3, 4 H (puc. 5).

5. CxapaxkTepusyiiTe Onep:aHuil AMHAMOMETD, 3AlOB-
HHBIOH Ieplinil papox tabmamui.

6. Ha onepxkanomy aumaamomerpi nobyayiiTe mxany 3 mi-
goio nopinku 0,1 H {(Axmo sicTanb Mi pHCKaMH IyXe
mana, nobyayiire mxany 3 minowo noxinku 0,2 H).

7. CxapaxrepuayiiTe OAepXaHUl AUHAMOMETD 3 HOBOKO
IIKAMACI0 IIle pa3, 3AfOBHUBIIK Apyrufl pagor rabawmul.

+

Axania pe3ynpTartiB eKcNepumMenTy

3pobiTe BUCHOBOK, V SKOMY 3a3HAYTE, AK HasUBAECTHECH BUI'OTOBNE-
HUE BAMP nDpuia), Ha AKOMY 3aKOHI I'DYHTYETRCH OpMHOUI ioro i,
e BaM MOXKe 3HapofuTHCA ueil npHrak i Aas goro norpifHl HAaBHYKH,
uabyTi B xoni BHKoHwaHHA poboTH.

TBOP'-IE 3anfaHun

Axudt sUrnpp mana 6 wkana BUFrOTOBREHONO BaMK BAKHAMOMETPE B Pa3i BUKODUCTAHHA
nonosuHn Tymosol netni? MNposegite gocnia. NopisxsaiTe orpumany Wkany 3 ogep-

HaHumMKu N Y4ac BUKOHaHHA naboparophol poboty, 3pobite BUCHOBOK.
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Tema. BumipioBauua Baru Tin 32 AONOMOro AKX~
HamoMmeTpa.

Mera: HaBUMTMCA BUMIDIOBATW Bary Tina 3a fo-
HOMOFOI0 AiHamMOMeTPa.

Ob6napgsanna: OVHAMOMETD, BaxinbHi Tepesn 3
BaKamy, WTaTKE i3 mydro 13 nankow, rabip
PisHmMX T,

BKA3IBKU IHOAO POBOTU

MligroroBka Qo excnepumesTy

1. Hepen Tum ax suroHysaTu pobory, npuragaiite Bimmosini Ha
TaKi 3aIMTAHHSA:
1) I3 AKUX OCHOBHMX YACTHH CKIANABCTHCH NUHAMOMETP?
2) e mae poaTRIIOBYBATHCS MOK&YKNK HEHABAHTAXKEHOrO IH-

HaMoMeTpa?

2. Busrpaure piny mopinke ¥ merxkl BEMIPIOBAHHA HIKAaNM AHHa-
MOMETpa.

3, Bakpinits gEHaMOMeTp V janni mTaTHBAE.

4, 3piesoBaxKTe TEpe3w.

u Excnepumenr
1. 3saxTe Ha BaXKiJioHHX Tepesax Kimeka Tin (kineue Bip mra-
THB&, TATApenb TOILO).
2. 3a dopmynoio P=mg obuncnirs sary Tin (P).
3. Busnaurte Bary nux Tijg 3a goromoroio jpuHaMomerpa (P,).
4. Peaynpraru sumipioBans Ta o0uncneHs 3aHecits mo Tabamni.

n Axani3 pe3synbraTis excnepumenTy

Hopisusiite sHaveHHs Barw Tina, oflepykani y ABa pisHi criocobn.
3pobiTs BHCHOBOK, vV AKOMY 3asHautTe, sKu# crocié sumMipiopaAHS BATH
Tina € TouHilmwM, SxuM € Ha#biakm yaiBepcalnpHEM, AKI YHBHHKK
BILIMHYJIM H8 TOYHICTE BAINMX BHMIpIOBAHE.

Teopue 3aBAaHHA
Obmipkyire | 3anViiiTh NN NPOBEHEHHA eKCNEPUMENTY, L0 HAAACTL IMOTY BU3HA-
HMTH KOPCTKICTD NPYXUMHN AMHAMOMETPA.




§ 14. TEPTA. CMJIA TEPTA

N Tepra B RUTYE MOAMHKA Bigirpac HAA3BMUANRHO BawmBy ponb. 3 ofHoro Hoky, Tepra
He fa€ po3irHaTicR A0 HAPEKOPAHMX WBUAKOCTeR BEROCHNERKUCTaM Ta NNasusM,

BOHO CRPWMMHAE 3HOC AeTanei aBTomoGNiE Ta mexadiamis, 3 iHworo Boky, TepTR ni-
ACHIOB B3YTTA 00 achantT HALAE Ham MOXIMBICTL XOQWUTY, 3ABRAKWU TEPTIC Hal ONAT
HE POINOH3AETHCA NO LWBAX, HE POIBRIYIOTHCR WHYPKY, MW HE 3ICKOB3YyEMO 3i crinbun
Bip HadmeHWworo pyxy. Ak Hauumo, TEPTA NPUHOCUTD AK HE3PYUHOCT, Tak i KOpUCTS.
A ur 3aBxpu € Tepra? Ak BOHO BHHWKAE | AK MOXHa nepepbaunri ioro pho?

3HaMOMUMOCE I3 CUNOK TePRTR CROKCK

HArigo noauHa CcrOpobye NEPecYHYTH LYiKe
BAYKKe Tino, Haupuxiaaj Beaury mracdy, 1 He 3MoO-
)Ke 3pymHTH i1 3 micodA, TO e O3Hauae, IO CHAA
M'A3IB JIIONHHH 3piBHOBAMKYETHCH CHJIOIO TEpTA
Mix mignoroo i1 Hiskkamu miadu. ¥V TAKHX BHIAA-
KaX FOBODSTH NIpo mepms cnoxow (puc. 14.1).

Cuna TeprTa CROKOKW -— L CWAR, AKa BUHUKAE
B pa3i cnpoby 3pylwvTy 3 MICUA HEPyXome Tino
i NepeLIKoAXac NOABE pyxy.

Cua TepTH CICKOI0 HO3HAYMACTHCS CHMBOJIOM
Fopaen | 38BKIH Hanpamiesa B ik, OpoTHIex-
HU# oMYy, Vv sku#l 6u pyxanock Tino, axbu teprs
Be Oyio. Ciiyra 1epra CHOKOIO NPWKJIAICHA BIZOBM
HOBEPXHi, SIKOI0 TiJIO CTHKACTHCHA 3 iHIOMM Tinom,
i saBian ZOopiBHIOE CHJII, 10 HAMATRETHCH 3PVIIN-
TH Tino 3 Mmicna (puc. 14.2).

¥ paszi 30LARIBEHHEA CHAM, OO YIPUKIAHeHA 10
Tina i HAaMaraeTeCH 3pyiiaTH Boro 3 micis, 36ine-
IIYBATUMETECH H cHia TepTHa cnokow. Konw 30B-
HIINHA CWJIa, IHo Aic Ha Tino, mabyae neBworo 3Ha-
YeHHd i TiN0 3pymIuTh iz Miciis, cHia TepTH CIIOKOI0
cTeHe MaKCHMAalbHOK. MaxkcuMmanbaa cuia Teprs
CIOKOIO TTO3HAYACTLCH CHMBOJIOM me et oy *

Terrep My Gaunmo, IO CHJIE TEPTH CHOKOIO
HE MOMKE IePeBHINYBATH IEeBHOP0 MSKCHMAJILHOTO

anagenus: O0<F <F

TePEH eIt Teprs en. max

Pnc. 14.1. He Bpaersca
3pywmTys wady 3 micls,
X043 THOHMHA JOKNafae
ummani 3yCWAnA: 3aBaxac
CUNA TEPTR CNOKOI0

Puc. 14.2. Cuna F, Aakowo
TAHYTE TiNO, HAMATaKUMCh
3PYWIMTIA ROMO 3 MICUR,

i Ccuna TEPTA CNOKOKX

Frepm o v HIO BUHMKAE Np
LboMy, IPIBHOBAXYIOTH
ofHa ofHy - Tifo nepeby-
Ba€ B CTaHl CROKOWQ

IcHyBaBEA CH TEPTH CHCKOI0 MAE AYJKe BeJMKe 3Ha4YeHHH, I opu-
knafip 1 xopuceol xii Moxua mapect Hesniv. Cuna teprsi CrIOKOK 03~
BOJAEC PYXarTHCh aBroMoOlnsaM, aime sapaaxy iff Koseca He KOB3AKOTH.
3aBAAxy CuAl TePTA CIIOKOW BAaNbUl DYK YTPHMYIOTh DYYKH Ta OJiBIi,
a ma Oonrax TpuMarorsed rafiku. Vo rexmind, ma rtpascnopri, y mobyri
JOCHTE YACTO BIXKHBRIOTH 3AXCHiB, 100 Onme TiNo He PYXAJOCH BiJIHOCHO
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VOIS WL

Puc. 14.3. Cuna TepTR KOB3aHHA NpUKNageHa
B3A0BXK NOBEPXHE CTUKAHHA TiRa Ta onopH

i 33BN HanpAMneHa B Bik, npoTUNEmHWA
HBOPRAMKY PYXY

igmore. Hanpuxknan, ana aOlnniieEHA MAKCHMAJIBHOL CHIM TEpTS CIO-
KO0 nijomroB o6 jij TpOTYapH I 4ac OMXKeJeZMIii MOCHIIAIOTEH IICKOM.

E JHaoOMUMOCH i3 CUAIOIO TEPTH KOB3aHHA

Konw sosrimmsa cuna, wo Aie ®wa Tijio, 3piBHIOETHCH 3 MaKCH-
MaNbBHOIO CHJIOI TepTSs CIOK0I0, TINO IOYNHAE PyXaTHCs — CHIA TepTs
CITOKOIO NTePeXOANTh ¥ CUAY MepmA KOB3AHHA,

Cvna TepTA KOB3aHHA — L€ CWNA, AKA BUHWKAE B Pa3i KOB3aHHA OFHOTO
Tina 110 NOBepPXHi iHOro.

Cuna mepmsa K083aHHS nO3navaemecs cumeonom K - i 3a-
sxc0u nHanpamiena 8 Oik, NPOMURENCHUL HANDAMKY pyXy mira, 0o AKo-
zo gona npuwradena (puc. 14.3). Cuna TepTs KOB3aHHA TPOXHM MeHINA
38 MAKCHMAJABHY CHAY TeprH cunoxoio, CaMe TOMYy B MOMEHT 3DYHICHHS
3 micos Tizo nowwHae PyXarTHCH PHMBKOM, & MACHBHI NIpeiMeTH 3pYIIH-

T 3 micus Bakue, HiX morimM pyxarm ix.

E 3'RCOBYEMO, BIfI YOFC 3aAKUTL CUAA TEPTH KOBIAHHH
Hpurpinamo 70 aepes’suoro Gpycka rayox pmHamomeTpa. Byne-
MO pieHomipro TsarTti OPYCOR IO FOPMBOHTaNbHIHM NOBepxHi Aepens#HOL
nouxy {puc. 14.4, g). Ha Gpycox v rOpHsOHTANLHOMY HAUDSMKY BIATH-
MYTH CHJA NPYHEOCTI OPYMHHE AHHAMOMETDa T4 CUMA TeDPTH KOB3aH-
o, Cuna npy»xeocti NPYXUHEA JIMHAMOMeTpa 3piBHOBAKYE CHIY TEPTH
KopzaHHs, TofrTo AvHAMOMETD IIOKA3YEe 3HAYEHHA CUJIM TEPTA KOB3aHHA
iepeBa II0 JepeBy.

Hxno nepeBepEYTH OpycOK Ha iHDry rpaHs (Y HAUIOMY BHIIAR-
Ky — Ha MeHity) i HOBTOPMTH ROCHIN, TO AMHAMOMETD Oyie IOKA3YBATH
TE CaMe 3HAYEHHSH CHJAN TepTs Kossanes. Lie ospauae, o cuna mepma
KOB3GHHA Me 3anexcums 6i0 naowi cmusMHux nogepxomb.

Puc. 14.4. ¥ x0fi KOB3aHHA TOMO CaMOro TiRa No pEHUX NOBEPXHAX BUBWKAE Pi3HA Cufa TEPTA KOB-
33HHA fieper’AHWME BPYCOK KOB3AE Mo Beper’sHiA gowLi fa); ckny (6); HaxpaxoBoMmy nanepy (8
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SaminumMo FOIIKY HA JHCT CKJa 1 auosy Gynemo piBHOMIPHO THITH
6pycor 3a nmomomoroio ZMHaMoMmeTpa {puc. 14.4, 6). Hocniz npogemon-
CTPYE, HI0 CHJIA TEPTA KOB3AHHH AEPEBA IO CKAY MEHINA 38 CHJY TepTH
KOB3aHHA JepeBa N0 Jepesy. AR x rarty gepesuuil 6pycox no @a-
JKAAKOBOMY Ranepy, TO nofayumo, o CUMA TePTs KOB3&HHA IepPeBa 1o
HAXKJBKOBOMY nanepy Gyme GLneInoio, Hix CHIA TepTA KOB3AHHA JlepeBa
no pepeBy (puc. 14.4, 8). Omxe, cuna mepmsa Ko83aHHA 3aAemumMb 6id
6AaCMUBOCMeEll CMUMHLLX NOBEPXOHd MiA.

3MiHNTHCH CHIA TePTH KOB3AHHA i TOAL, KOJM MH IOKJ&AEMO HA
TLNO JOAAaTHOBHH BaHTaXK, 3CLABLIMBINM TAKHM YMHOM CHIAY HOPMAaJBHOL
peaknii onopu (pumc. 14.5). ¥ TakuxX BHOAAKAX CHIA TEPTH KOBBAHHH
3pocte. YUncnenni AOCHiAM KOBOAATH, N0 CULA MEPMA KO83AHHA 30iib-
wyemncs nponopyiititno cuni Hopmaavhol peaxyil onopu. o 3anexuHicTs
MOIKHA 3alTHCATH TaK:

e F oo — CHJIA TEPTH KOB3&HHA; | -~ Koe(iui€HT TepTA KOB3aH-
HA, N — cujxa HopMadeHOl peaxiii onopw’, Ockinsru cuia Teprs KOB-
38HHA TA CHJa HOpMaJhHOI peariii onopm MaOTe OZEAKOBI opmHuni,
KoehilieHT TepTs KOB3&HHSA ¢ BEIMUYMHOK 6e3 OXMHMIE.

Koegiyienm mepms nwo83aHHA BHIHAYSETLCSH, 30KpeMa, Marepia-
naMu, 3 SKMX BMI'OTOBJ€HO TiNa, IO CTHUKAIOTLCH, AKicTIo 06pobrn
iXHiX DOBEpPXOHE.

KoedinierTy Teprs KOE3AHHA BUSHAYAKTH EKCHEDHMEHTANBHO.
3aseuuait raGuuni aeavens koediimicnTin TepTH RoB3AHHA MicrTsTh

opieHTOBHI cepeAni 3HAYEHHA AJA TAP Martepianin:

n 3'ACOBYEMO NPUHVHY BUHWKHEHHA Ta CNOCOGU 3MEHIEHHA CUAN TEPTR

Tiopepxwri TeBepAmX Tin HallvyacTime MaoThL NOAPANMHHN, Hepis-
#ocri, Oyparors woperkumu. ix uac pyxy abo copobi pyxy mepiBmocri
YiNnHIOTHCH OfHA 38 OHY Ta JedopMyIOThCA 860 B0BCIM 3MHHAIOTHCH.

* N = mg, aKilo HA OPU3CHTAJNLHIN NoBepXHi Ha TINIO ¥ BEeDPTHKANLHOMY
HAOPAMKY He JiloTe Hiaki cmnm, xpiM cunu TaxiEEA 1 cuaum HOpMATIL-
rol peaxnii onopu.
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Puc. 14,5, Cna TepTa KOB3aH-
H# 3pOCTaE, AKWO 36inbiumTh
Cuny, WO NPUTWCKAE Tino 5o
noBepxui crona

Prc, 14.6. Axuc nigknacm
Kpyrai onigii nia gepes’AHMA
6pYCOK, TO nepecyBati Horo no
CTONY CT2He 3HAYHO feriuye

Puc. 14.7. 3amika KOB3aHHA

Ha KOUEHHA NPUBOaHTL [0
3MEHLIEHHA CUAWM TepTA, i ye
BUKOPHCTOBRYIOTH ¥ KYNLKOBMX
TA PONMKOBMX RHAWLMNTHUKAX
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¥ peasynsrarl BMHHKaE Cuna, M0 nporujie cuni,
Axa abc mamaraeTecH SpyHmMTH TiNo 3 micnd, abo
pyxae #oro. ToBTO HPUYHHOK BHHUKRHEHHS CUAN
TEPTH € HaAEHiCMb HepieHOoCcmell #a nopepxHEi Tin,
ari crukaorecs. Cuna repra, AK i cuia npyx-
HOCTi, — NpOfig CHJ MLIXMOJEKYAAPHOL BaacMofil

Bpaearocs 6, We ANH 3MCHIIEHHS CHIH Tep-
T8 TpebGa aobpe RigmonipyBaTH TOBEPXEP H TaKuM
9YHHOM SBECTH 10 MiHiMyMy posmipn HepirsocTeH.
OnraK, KOJM CTHKaIOTECH Bifnoniposani nosepxsi,
TO BOHM IHINBHO NPUMIATEIOTHE OJHA B0 OJHOI, VHa-
CHLZOK 4Oro 2HavyHa KiNBKICTE MOJEKYNT CTHYHHX
NOBEPXOHL OIMIHHASTHECA Ea Takif pigcTani ogma Bix
ofBoi, W0 CcTaE OOMITHEMM MIXMOJIEKyAADHe NpH-
TAraHEs. 1le B cupuuuEfe 3POCTAREA CHIIN TepTd.
Omxe, ure OAHICIO NPHMYNHON BUHHKHEHHSA CHNHM
TEPTH € G30EMHE NPUMAZAHHA MOACKYA NOBEPXOHL
min, wo cmuxaromscsa.

Cuny TepTA KOB3aHHA MOMKHA 3MEHIIHTH,
AKINO 8MACTHTH noBepxHi. Macruno, mepeBasHo
piZiKe, MOTPAITMBINM Mi)K CTHYHUMN DIOBEPXHAMHY,
BinanuTek Ix opgy Big opmol, Tobro cruxarucs Oy-
LYTh HE IIOBepXHi Tij, a IMapH MacTHI’,— OTKe,
TEpPTs KOB3aHHA (TAK 3BaHE CyXe Teprs) 3aMinuTh-
cA Ha pigke (B’saxe) tepTda, y pasi Axoro cuna Tep-
TH € iCTOTHO MEHIIOID.

E HisHaeMocH npo ciany TepTH KOMeHHA

Ilasgift nocein nmoncTBa nOKAa3ye, M0 BAM-
Ky KaM'sHY OpHMJFy Jerilie IepeKoYyBaTH HA KO-
JIOEAX, HiX HPOCTO TAITH HO 3eMIi. 3MeHHIeHHS
TEPTH BHACIIZOK POSTAINYBRHHA TBEPHAHX KOTKiB
MLiX IIOBEPXHAMH, 0 KOB3AKOTH OfHA N0 OXHIM,
MIBEPOKO Bifome (puc. 14.8). Hyupw ogse Tino xo-
THTBCH B3JOBX MHOBEPXHI iHmoro, To M@ MaEMO
cupasy 3 mepmam xoueuns. 1lig uac xoueHHs
BHHUKAE CUAQ mMepmsa KOYeHHA, HKA 3aspHdail
¢ mEabaraTo MEHIIOK, HiMd CHJIA TEDPTA KOBIAHHA.
YV pissoMapiTHEX Maomuax I Mexamismax jAs
BMEHIHEHHA CHJH TepTH 38CTOCOBYIOTH Higuumn-
HERH (puc. 14.7).

* Jloxknazgmse pnocxijykeHHs Tepra ta oOrpYHTYBaHESA
mpuuKH Horo BUHMKHCHEHES € AOCHTH CRIBIEEMH,
i 1e BMXOAMTH 3a MeXi MIKiNLHOrO KRypey disuki.



Yunmocs poss’szyBaTtv zapnaui

3apava. 1Ho6 piBmpomipHO pyxaTi KHHMKKY 0 cToJy, Tpeba mpu-
KJIAcTH TopusoHTaAbEy cuiay 2 H. Yomy popisEioe woediiient repts
KOB3a8HHA MiX KHHIKKOIO Ta crojom? Maca KHMMKKH CTAHOBHTE 1 KI.

n Nip6veaemo nigcymxn

Cuna TepTa CHCKOIO — IIe CHJA, AK& BUHHUKAE I 4ac IrpuKia-
RKAHHA X0 TifAa 30BHIINHELOL CHJIH, 0 HAMAracTbCH IpymiaTH rino
3 Mmicius.

Crna TepTA KOB3AHHH# — i€ CuAa, AKa BuHKKac nig dac Kos-
SAHHA OFHOrO TiNa no moBepxHi imumioroe # npsamo nponopuiisa cuai

BOpManbpHOl peaknii omopm: me xosa =HN .
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Koediniesr Teprs KoB3aHHA i 8a8JeKiTh Bif Marepianis, i3 gsKuX

BRIOTOBIGHO Tija, IO CTHK&IOTLCH, Bij Axocri obpobku ixuix mosep-
XOHBb, HASBHOCTL MIXX HMMWM CTOPOHHIX DeuYOBHH.

JLas aMmeHlneHHs CUAM TepTsA KOB3AHHA IOBEDXHI TLI, 30KpeMa,

3MAIYIOTE MACTHIIOM.

IIix uac xoueHHs OMHOTO TiNA B3NOBK IIOBEDXHI IHINOTO BHHHKAC

CHJia TepTH KOYeHHd, AKSa zaszpuuait MeHIna 3a CHNY TepTH KOB3AHHHA,

?

KoHTponbHi 3anuranin
1. Wo 3asaxae 3pywuTy 3 micys senuky wady? 2. Kyav HanpaMnexa cina Teprs
cnokoilo? 3. Haelo B3uMKY TPOTYap# nocunaloTb nickom? 4, Konwm cnocTepiraéts-
CA CKUAa TePTR KOB3aHHA | Biff AKMX YMHHMKIE BOHA 3anemmuTs? 5. Yomy B Tabnuui
xkoediyieHTiB TepTR KOB3aHHA HafjaHO napu marepianis, 3 HE KOXHMA marepian ok-
pemo? 6, AKOK € npupoga CunM TepTH KoB3aHHA? 7. AK MOMHa 3MeHLMTY Cuny
TEPTR KOB3aHHA? 8, YOMy Kpyrae TiRO KOTWTW Rerile, HiX TRrHyTW?

Brpasa N2 14

1. UM gie cuna TeprR Ha KHKKKY, AK2 NEXWTb Ha FOPU3OHTanbHOMy croni?

2. Lijo6 sigxpyrurn ramky, Tpeba poknacty sycunb. Yomy radixa nabarato nerwe
BIAKPYUYETHCA, AKWO §T 3MOMMTU Tacom?

3. Ho 6pycka Ha nosepxHi CTONa 3a RONOMOTOI0 AMHAMOMETPa NPUKNAAaloTh ropu-
3oHTanbHy cuny 3 H. Bpycok npy ubOMy DYXA€ETbCA DIBHOMIDHO B Hanpsamky Aii
cvnun. YoMy QOPIBHIOE CVna TepTH, WO gie Ha Bpycox 3 BoKy noeepxHi cTona? Ak
nosoguTume cebe BpycoK i AKow Gyge cuna TEPTA, AKLIO AMHEMOMETD nokasy-
Batume 2 H?

4. flkum € KoedilieHT TepTR KOB3aHHA MbX fAujuKkom macon 10 ki T2 nignorow, axkyo
ARs PIBHOMIPHOTC NEpecysaHHa AlUKa A0 HBOrO NOTPIGRO npuxknagam ropu-
I0HTANLHY cuny 40 H?

5. 3a ponomorol AnHaMometpa BPYCoK piBHOMIPHO TREHYTL 10 cTony. JuHamomeTp
nokasye cny TepTa 5 H, Axolo € maca Bpycka, Akuo koedillieHT TepTa mix Gpyc-
KOM Ta cTonom popienioe 0,27

6. Hamaraounce 3pywntit 3 micls niasiso, 10 HEOMO NPUKRAZAICTL FOPH3OHTANbHY
cuny, Wo nocTynoBo 36iRbwyeThen. MiaHiHo NOYAN0 pyxarvcs, KoRK CnNa QOCATNA
500 H. Ak 3misopanacs cuna TepTs Mix rianido Ta nignoroio? Wo sigbysarumers-
CH, AKHIO CuAy 36inbluyBaTH we?

Excnepumeuranbue 3aBLaHHA

MoknagitTe Ha NOBEPXHI0 BOAN NOPOXKHIO NNACTUKOBY NAAWKY abo iHwwi npen-
MeT, Wo nnasatume, BizomiTh CMYKKY nanepy i cnpobyiTe Hew WTOBXHYTH Miift-
Ky. Yu BuHMKae B pasi pyxy Tina B pifiuHi cuna Tepra cnokow?




Tomd. Busnauyenns koedilieHTa TEPTA KOB3aHHA.
Meta:  BuaHauNTK KoediyieHT TePTR KOB3aHHA ge-
peBa no gepesy.

Obnagnannn: pepes’annin Gpycok, pepesna
rinifixa, Habip TAFapuiB, puHamomeTp.

BKA3IBKW WOAO POBOTH

fliproroska A0 excnepumeHty
- [epen tTEM sirk BHKoHYBaTH polory, npuraxaiirTe sianopigi mHa Taki
3ANUTAHHS
1} V yomy npuunns BUHMKHEHHS CWIM TepTa?
2) Bix 4oro sayemETh i KyAM HANPAMISHA CHJI& TEDPTH KOB3aHHA?
3) 3a arow GopMmynow OBUHCIHOIOTE CHUAY TEPTH KOB3AHHAT
2. Buanaure miny HOALNKKM MIKATM NHHAMOMETDA.

ExcnepumenTt

Peaynormamu sumiproseans 6idpasy s3anoceme Go mabauul.

1. Iligsicere 6pycor o AmHaMoMmeTpa; Bumipsiite pary Opycka, fxa
JopiBHIOE cuii peaknii omopu (N =F_. ., F_. =P orme, N =P).

2. Ilpukpinusmu 6pycox A0 TAYKa ZUHAMOMETDa, IOKJIAHiTh GPYCOK
WMPOKUM DOKOM HA FODHBOHTAJILHO POITANIOBAHY JiHIKEKY i piBHO-
MipHO mepeMilniyiiTe B3goBK JiHiMKK (HEB. pucyHOK). Busraure cuny
TEPTA KOB3AHHA 38 NpKasHUKamy puuaamomerpa (F_ - =F )

3. Ilopropirt excrepyMenT e Tpayl, DOKA&BIM Ha OPYyCOK CHOYATHKY
OAMH THI8pEnb, HOTIM BOAHOYAC ABA, & INOTIM BOXHOYAC TPH FATApIi

(N=P, +P

Bpye THYap /”

o B

EX T

n OnpawioBaHNR Pe3ynbTartiB eKCNepUMeEHTY
1. Obumcnires KoediiicHT TepTA KOB3&HHA AAH KOXKHOrO AOCHIny 3a

FTEI}TH HOB3

dopmynow p= , pesyaeTatH 3aHeciTs a0 Tabsamui.
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AHaniz pe3ynbviaTtiB eKcnepumenTy
Hopisasaitte opep:xani vy seix pocnizax anavenHs KoedilieETis

TePTH KOB3aHHS Mim cofow i 3 tabiumuruM sHadeHHAM KoediiieHra
TepTA KOB3aHHA Aepesa no gepesy (auB. . 75). 3pobite BHCHOBOK.

+

(4]

Teopue 3agpanun
3anuiliTe NAax NPOBEREHHRA EKCNEPUMEHTY, AKMIA nifTBepkyBas 6y, uo Koediuien
TEPTH KOB33HHA HE 3anexwuTb Bif] fnowli CTWUHKX NOBEPXOHDb. 3HIACHITE Len excne-
PUMEHT.

I3 paBuix-gaBeH AAR DIAHATTA BAXKUX KAMEHIB, NEPEeCYBaHHA BEnvKol Kam'aHol Spunn
TOO, TOBTO ANR BUKOHAMHA AR, AKI HEMOMAKBC 3RIMCHMATIA TINbKW CHROID MA3IB, Mo-
AvHA BUKOPMCTOBYBANa NPOCT 3Hapaaan npaui. O3HafomMBILMCD i3 Lum naparpadom,
BY 3MOXETE HOKAAAHIWE RIBHATKCA fPO NpuHLKMA AF OAMOro 3 TaKUX 3HAPAOL | Ha-
3BATY NPUKNAAW AOFO CYUYACHOrO 33CTOCYBAHHSA,

Bukopucrosyemo Baxinb
Yme jpanso BizoMo, NI0, HANPHKJAAA, BayKKMH KamiHe mifEa-

TH SHAYHO Nerire, AKUIC NPOCVHYTH iz Hnoro Miugy jpowxy. Homxa
BlIirpaBaTEMe POJb NPOCIMOZ0 MEXAHIZMY — 6aNCENA.

Baxinp — TtBepfie TiNO, AKe MOXe 00epTaTVCA HaBKONO Hepyxomoi
oci,

Bakine — madnpocrimuil MexaHiaM, AXMM JIOKHHA KOPHCTYB&-

Jnace mpoTAroM Tucad pokis (puc. 15.1). SoGparkeHHA BAXEeNS MOIKHA
3HANTH Ha CKeJfX i B nmamipycax ZapHiX HapojiB, HA CTiHAX CTApO-
naeuix xpamis Kwralo, Iexii Tomo. Croromai npukiagy 3aCTOCYBAHHHA
Baens Mu Gaummo seropd (puc. 15.2). Hafiuacrime sr Bakine BHKO-
PHCTOBYIOTE AOBrul CTDHXEHEL i3 sakpinnenown siccro obepravms.

Puc. 15.1. Baxino Bu-
KOPMCTOBYBanM e Ha
GyniBHMLTBE €rUNETCHKMX
nipamip {a), a nonara (rex
NPUKRaL BaXenf} — OfWH
i3 Harpaeniwmx iHCTpYMeH-
TiB, Bigomux RioguHi (6)



Puc. 15.2. Baxeni 3aCTOCOBYIOTH Kpidb: M2 AWMTAUVX MaipaHuvkax (a), y nabopatopinx {6), Liext-

pax KepyBaHHA TEXHONROTiURUMY Rpotecamu (8), Ha Gyamanpanuvkax (2] Touo

3'ACORYEMO YMOBY piBHOBArn saens

3’acyemo, 3a AKoOI ymoBm Baxins nepeGypac
B piBHoBasi. Jns nporo BukropucTacMo nabopaTopHMit
BEIKiIb. 38 AOIOMOrOI0 APOTHHMX Tadkis Ao BaMlens
MOMKHa IiaBimysaTH TArapui, & cami raykm nepecy-
patu. IlepecyBaiouym rauxu, 3MIiHIOEMO nJAevYi cuz, 1IN0
AiloTe Ha Barkiak.

Mneue cunm — e HalkMeHiUa BifCTaMb MiX BiCCIO
obeprtanHa Ta AIHIED, YIROBK AKOI cuna pi€ Ha Ba-
xinb (pre. 15.3).

Iigsicimo, Hanpukaak, 3jiisa Big oci obepram-
us Ha BigeraHi l, = 30 cm Tarapens sarowo F, =1 H.
Copasa Bij oci ofepraHEA miasicumo Tarapui sarais:
Hoio Baroio F, =3 H 1 mepecysaTumMeMo el radox,
HOKY BasKine He 3pisHoBamurecst, Ie Binbyamerwcs,
KoM TaArapui saransHoo paroio 3 H sajfimyrs no-
noxkenHsa Ha sigcraui [, = 10 em Bia oci obepran-

. . F 1
g (pmc. 15.4). 3smaiigemo BigHOmEHHA: —=—;
L, 10 1 F 1 £ 3
T = —-30 = "3* , Tobro —+—=-%. TncaeHHi pocnizu

b3 2 1

AOBBORAKTHL 3})06HTH BHCHOBOK, AKWIT HAZUBAXOTH Npa-
BUNOM BaMens.

fikwo Ha saxinb gie rnapa cun, 7O BiH nepebysae B
pisHoBa3si Togi, Konu cunu obepHeHo NPONOPLINAHI
rAeyam Lux cun:

re F, i F, — cwmm, mo piroTs Ha Baskine; [ i §, —
njedi mUX CHIL.

3aseuuail roBOPATH, IO 3& JOIOMOTOI0 BaXXeis
MOMKHA OTPHUMATH BATPAII Y CHIL: HAUIPHKIaK, AOCHTH

w4 o oy
= 1 2 =2
i 8
3 4 B
2 Th .-
Z PSS
= S

rr---

Puc, 15.3.

O — Bich obepraHHs;
I, — nneve cunn F;
I, — nneve cunm F,

Puc. 15.4. Jomormca
PiBHOBAry BaXenn, Ao
fAKoro ripsileno TArapui
Pi3HOT BaFY, MOXKHA, RKILO
esHIM UHOM pibpaTi
finedi oun
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Puc. 15.6. O — sict obepTanHRA;

Puc. 15.5. fpasiopa «Apximen saxenem nigHimae 3em- f, — naeve cww F; I, — nneue
mo» i3 kunrn Mepa Bapixsiiona rpo mexaniy (1787} camm F,

Many CHAY MIOACBKHX M A3iB BaMKiNp <meperBopioes sa Ginpmy chuy,
#Ka B aMo3i mijjusary DopiBasHo BaKKe rtijgo. Oasax surpam y cuni
CYIPOBOSKYETHCH HporpaireM v BiactaHl: reue MeHmoi cunn € Oinn-
oM, i ToMy, KONH JIKAHHA 32 JOIOMOTOI0 Baj)Kens HigHiMac BaMKe
TiIO HA HEBEJUKY BHCOTY, PYK& HOJAE€ 3HAYHY BiICTAHDL.

IIpaBuno Bakensn BCTAHOBHB KaBHbOrpeubru#t dinocod Apximes.
3a nerenpolo, came HoMmy Hagexares ciosa: «Jlalire meni roury ono-
pu — i 5 nepesepHy 3emnio» (pEc. 15.5).

3HAAOMVMOCH 3 MOMENTOM CHNN
Y disuni ana xapaxtepucTHRH ofeprannHoro ederTy CHIM Hifg
yac 11 gii Ha TBepiie Tino BeejfeHO (DI3HUHY BEIMUHHY MOMEHM CUIU.

MomeHT cunm — disnuHa BennumHa, RKa jopiskioe obyTky cunu, o
hie Ha Tino, Ha nneve cunw.

MomerT cuaM nosHaualoTs cumpoaom M i ofumcaooTh 3a op-
mynoww M =Fl, ne F — cuna, sxka gie ua tino; | — 1neue niel cunm.

Odunuyero momenmy cunu 8 CI ¢ wboron wa merp (H-m). Cuxa
1 B cmeoprwe smomenm cunu 1 H-m, axwo if naeve dopienwoe 1 M.

Y Gisuni npuitHATO: AKWO cuna obepmae abo HAMAZAEMBCR
obepmamu mino npomu xo0y 200UHRUKOBOT CMPINKL, MO MOMERNT CUIL
Mmae Jodamme 3IHOAYEHHA, O AKWO 30 X00oM 200uHHUNO80L cmpiaku
eid’emne 3navennn. Tax, Ha puc. 15.6 moment cumm F, mae nomatme
3HavYeHHA, &8 MoMeHT cuam F, — Bin’emne.

Biakpusaemo npasBuiro MOMeEHTIR

i

SanunIeMo IPABHIIO BAXKENH = b imaxme: Kl =F)l,.
F3 1
Oexinpxp gobyrox cuny F ua nreve ennm | € MmoMenToMm e M,
To M, =~M, (3HaK «—» IocTaBieHO Yeped Te, 1o cuna F, mamaraerbes
IIOBEPHYTH TiJ0 38 X0AOM FOAWHHUKORBOI CTPiNKH 1 ToMY II MOMEHT Mat
Bin’emMHe 3HayeHHSA).



Piemicte M, =-M, wmoxHa nNepenmcaTy
inaxme: M, +M,=0. Lle pisuarna HazHBaKOTh
npasuioM MOMEHMIE.

Y BHODaAKaXxX, KOJHM Ha Teepje Tino, INo Mae
Bice obeprasHA, AiloThk Oinbin Hi el cunw, TO
OPABHIO MOMEHTIB Ma€ BHIVIAK

Omte, Qopmyncemo NPaBAN0C MOMEHTIB:

Tino nepebysae & PiBHOBaA3i, AKWO CyMa MOMEH-
TiB Cun, AKE HA HBOTO AiOTH, AOPIBHIOE HYMO.

TaxyM YWHOM, KOAM Ha BaMink AitoTh, Ha-
npEKAsE, Tpu eunam (pme. 15.7), ymosa #oro pis-
HOBATH MaTHMe BHIiuslx: A ,+ M o+ M g = 0.

YarMOCA po3B AIYRATYN 334340

3apaya. YoMy jopisHice maca taraposa [
{puc. 15.8), sxmo Maca Tarapua 2 CTAHOBHTH
4 xr? Macy Ba)Kensi He BpPAXOBYBATH.

\%%;‘\\ o U
.
i

Puc. 15.7. Konu Ha Baxine
RitoTL Binbiy MK A8 cvunw,
ANA 3'ACYBaHHA YMOBI
pPiBHOBArK AOLINLHO BW-
KOPWCTOBYBATY NPasuno
MOMEHTIB

Pic. 158
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n ligbusaemo nipcymku

Baxine — pe Tseplie Tino, sxe Moxe ofepTaTHCH HABKOJO He-
pyxomoi oci.

Iineue cunu — HaMKOpOTINAa BiacTank Bijg oci obepradus a0 niHil
AT cwmam,

Baxine mepebyBae B pisnosasi, saxmo euny F, 1 F,, mo gioTs Ha
Horo mneui [ i l,, obepreno mponopuifini aopxHHi nieyeis —*—=:—” .

2 1

Xapaxreprcrekoo obepransuaol il cuam € momenT cunan M, axui
AopisHioe nob6yTry cuam F, mo obeprac tino, sa raede ! canm M=Fl.

BuxopucroByroun npasuno momenris: M, +M,+...+M =0, —
MOoEa CHOPMYIIOBATH IPAaBHIO Ba)eJd B 3arajnbHOMY BMINANI: Ba-
iney nepebymae B piBmosasi, AKIC cyMa MOMEHTIB CIJI, M0 AilOTH HA
Hloro mievi, AOPiBHIOE HYIIO.

» KOHTPONbHi 3anUTaNNR
1. Ulo raxe saxinos? 2. Lo nazmsawTb nnevem cmnu? 3. Chopmynioite ymosy
pisnoBaru saxenn., 4. [lalite BM3HAYEHHA MOMEHTY Cufm. 5. Y AKX OAMMHMLAX
BAMIDICETBCR MOMEHT CUn? 6. Y AKX BMNASKAX MOMEHT CUAIM MaE AOfaTHE 3Ha-
denun? sig'emHe? 7. Y 4oMmy NONATaE npaBuno MomeHTtis?

P BnpasaN¢ 15
{¥Y xodi pozg'AzyearnHs 3aday Uiel snpasyu Macow cMpuxHie, Ha AKux nidsiweno mina,
Cnid Hexmysamu.}

1. Bara varapyna 1 {puc. 1) crasosuth 90 H. Akoio € maca Tarapys 2?7

2. 3aranbsa maca TArapuis (puc. 2) popisHioe 48 kr. OBunchits Macy KOXHOFO TH-
rapua.

3. OBuucnite macy Tarapus (punc. 3), axigo cuna, 1o fie Ha npaswit KiHeub Baxens,
popisHioe 40 H.

4. Jlo KiHUIB TOHKOTO OHOPIAHONO CTPYRKHA 3aBAOBKKWA 2 M NigBilieHo BaHTaxi
Macoic 14 i 26 kr. Ha axif sipcrari Bif cepepuHn cTpyxhr Tpeba nomicrwrn
onopy, wob st nepebysas y pisHopasi?

5. Maca rarapun T gopisHioe 10 ke, TRFapuyA 2 — 5 Kr {prc. 4). AKOI0 € Maca Tarap-
us 3?7

Puc. 1 Puc, 2

Puc. 3*

Puc. 4

? ExcnepvmeHTanbHe 3aBlaHHA
3a AONOMOTOI0 RIHIGKK, ORIBLA Ta HATKN BU3HAUTE BiHOWeHHA Mac Baworo mobine-
HOro tenedory Ta MIKpOKanbkynATopa (abo psox iHwmx peued, Akl moxyrs Gyru
y sawomy noptoeni).



Tema. 3'acysanHn YMOBM piBHOBary Baens.
Mera: pocninuvmM WNAXOM NEPeBipUTH, AKUM MIE
Bytv cnisBiGHOWEHHA cvn | ixuix nneuen, mob sa-
xino nepebysas y pisHOBA3I.

ObGnagnanns:  paxinb, wratke iz My¢TOIO Ta nan-
®0i0, Habip TArapuis macow no 100 r, grHamomerp,
YyUHIBCbKa AikiNKa.

BKA3IBKM WOA0 POBOTH

MigroroBka A0 eKCNEPUMEHTY

1.

2.
3.

Iepen tum s BHKOHYBaTH pobory, npuragaiite sigmosixi Ha Taxi
3anPaHEA:

1) 1o HazuBawOThL BaKeneM 1 Je 38CTOCOBYIOTH BasKeni?

2y Illo HasWBAKOTH ILIEYeM CHIH?

3) Illo Take MOMEHT CHJIHT

Busnaure HiHY HOZIAKHM LIKAJ BUMIDIOBANBHHX HPHAANIB.
Baxpinire Ha Aanni mwmTaTHBa BaMinb Ta 3piBHOBaXKTE HOTC 3a JAONO-
MOI'OK) PEeryJIOBaJLHHX TAalioK.

Excnepumenr

1.

2.

3.

Pesynemamu eumipiosane 00pasy sanocvme do mabauyi.

Hinpicrre 3 opmoro Goxy Bijg oci obepranus
BAXKEIH OAWH THTapens, 3 apyroro Goxky —
HBa TArapni.

Hepecysatous TArapii, spiBHoBaskTe BaXKinb
{puc. 1).

Bumipsifite 3a ponomoror aimifixm mneui [
i I, Bigpmopiguux cun F, i F,.

VYeasxauu, o Bara OXHOrQ TATApHA JOpis-
mioe 1 H, sanuurite spavenas cun F, ta F,.
Hosropits gocain, nixsicuBmu Ha onmiil mo-
AOBHHI BadKens Asa, a Ha Apyrifi — TpuM TH-
rapui (pue. 2).




Puc. 4

6. IligmiceTe mpasopyu Big oci ofepranna ua Bigerani 12 em rpu
tarapuai. Cuna F, popismoBarume 3aranedill sasi nux s
rapuis. BusHaure 3a ZOIOMOrOI AmHaMmoMmerpa, Ry cuny F,
goTpifHO HpUKIACTH B TOYH, IO JeXuUTL> Ha Bicrani 8 oM
npagpimre siy Touky HigBiIYBaHHA THAFAPIB, 00 yTpUMYBaTH
BaXKiNEL v piBHOBasi (puc. 3).

n OnpayioBaxlHR Pe3yAbTATIE eKCNepuMeHTy

1. Ind KOMHOrO AOCIIRY:

1) sHaBifiTe BiHOIIEHHA CHJI —- Ta BifHOWIEHHA Hjeueii —lg-;

2
2) obumcyxiTe MoMenT M, cuyM, DO DOBepTAae BaXXinb 3a ro-

IWHHUKOBOIO CTPiNKoio, 1 momerT M, eunu, umo noseprae
BaXiNb IPOTH MOFHUHHHUKOBOL CTPLIKH;

3) sHaligiTe CYMY MOMEHTIS CHJ, IHNC EilOTh Ha Baxins (Hara-
RVEMO, I1IJ0 MOMEHT cui#, fxa 00eprae Baxine 38 FOZUHHH-
KOBOIC CTPisiKOIo, Tpefa OpaTH 31 3HAKOM «—3).

2. Baxigyirs sanosmesHns tabrui.

AHanis pesynbrariB eKkcnepumeHTy

Ha mipcrasi mposegenmx zochxizis mopieEgiiTe BifHOmMeHHS CHUL,
0 FiOoTh Ha BasKinh, Ta BigHomenus iforo nnedeil. 3pobiTL BHCHOBOK,
y axomy copmynoiiTe yMOBY PIBHOBATH BasKensi, IpoaHajxisyiiTe, Axri
YHHHHUKHE BILIMHYJIH H&8 TOYHICTH BAIIMX BHUMIpPIOB&HD.

+ [BOpue 3aspanKA e
36epirt npPWCTRii, AK NOKA3aHo Ha puc. 4. BukoraWwTte HeoOXipHi sMMIpOBaHHR T2
OBUKMCHTD MOMEHTI CAA, LLO RIIOTH HA Baxinb. 3HalAiTe Cymy momenTi. 3pobits Bu-
CHOBOK MPO YMOBY PIBHOBaFK BaXens B UbOMY eKCnepvmenTi.



§ 16. BNIOK

7 ﬂepwnv"i 6_:10« 6ye sunaigesui, Kony yepel Koneco, wo obepTaEThCA HAaBKORO O,
HEBigOMMIA CTapOAaBHI MeEXaHiK NepekuHys MOTY3KY | 38 AONOMOrOK HHOFO NpH-
CTpOK CTag nipiftmary santaxi. 3a nerenpowo, ApxiMea 3a JONOMOroKw AEKiNLKOX
OnoKkie 3Mir cAYCTHTH Ha BOAY BAXKE CYHHO, WO HE MOMMK 3PYLINTY 3 MICUA NeCAT-
KM KOHel. 3apa3 6noxM € B GaraTbox MaumBax Ta MexaHizmax., Hum NOACHIOETLCA
Take WHpoKe TX 3acToCyBaHHA?

n 3'ncoByemo 3B'A30K Hepyxomoro Gnoka 3 Bakenem

ITopueiMoca ga pue. 16.1, Ha sKoMY 300paMeHo Kojxeco iz Moo~
oM. Bico Koseca 3aKpillIeHS HEPYXOMO, CaMe KOJIECO MAae€ MOXKJIHBICTH
ofiepraruca HaBKoAO 1iel oci. Yepes xonob nepekuHyTo MOTysky. Ile-
pel HaMH IIPHKJAJ IHE ONHOTO NPOCMO20 MeXQHizmy — Hepyxomulil
faox. Baxine 1 mepyxomu#t 610K, Ha Depiunii mOrnsx, € 308¢im pis-
auMu Mexamizmamu. [Ipore macmpasai mepyxomuil GIOK € BasKeJeM 3
OfHAKOBMMH ILneurMa (puc. 16.1, 6). lijicHo, AKNIO 0 KiHIIB MOTY3KH,
fepeKuHyTOl Yepesd GJIOK, NPHMKJIACTH CHJM, TO BiHOBiAHO JO yMOBH

2

) F
P1BHOBATH BaxeNn# OTPHEMYEMO i = A
2 1

IIneui cun F, i F, popisumotors pagiyey R koseca. Tomy 3 ymosu

. F R i}
piBHOBar — =—=1 punnusae, mwo F =F,, 10070 Hepyxomuil 610K He

2

dae suzpawy 6 cuni. OpEar Mu GauuMo, WO Hepyxomull 6rox 00360nA€
aminoeamu Hanpamor @ii cuau (AMB., HanpuKiaaj, pue. 16.2, 16.3).

Bocnipkyemo pyxomny 6nok
3a nonomMoroio creniansHol ofoiMH IpHYenHMO BaHTAX A0 oci GioKa,
Cam 6ok nizgsicumo Ha MOTY3KY, OZMH Kimenb Akoi sakpinumo Ha crei

Puc. 16.1. Hepyxomuit GNOK MOXHA DO3FRARATH AK Puc. 16.2. Hepyxomi bnoxu, sKki € B
BaXinb 3 OpHAKOBAME rneunma. Ha oxemi (6): R — KOHCTPYKUIT Kap'epHMX exckasaTtopis,
pagiyc 6noka; OB — nneue cvunW, o i€ 3 BOKy Tina; HO3BONAIOTL 3MIHIOBATIA HanPAMOK Al
AQC - ninede cunu, 3 AKOKC Ha Gnok gie mogwvHa cin nip Bynb-AKKM KyTOM
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Puc. 16.3. Hepyxomunia 6noxk y
MEXaHI3Mi KBHATHO! HODOIW 3mi-
HIOE HANPAMOK OH CMnn HaTary
KaHaTy Ha NPOTUREKHWA

Puc. 16.4. Cunuy, aki gilote Ha
pyxomuit 6nok

Puc. 16.5. Akujo nigHATH KiMelb
MOTY3KK Ha BUCOTY N, TO 6noK
nigHiMeTbCA Ha BucoTy h/2

(prc. 16.4). Hxmo mipgmimare BiuseMil xipens
MOTY3KH, TO 3a8 MOTY3Kow Oyae nigmimarwes i
6nor 3 pamraskem. TakuM YuHOM, MH BHTOTOBH-
JI OpocTHH MexaHiaM, AKHI HASHBAIOTH PYXO-
MuM OAOKOM.

Pyxomuit 60K MOMHA DOZINANATH #AK
BaJKiAp, mo obepraetbess HABKOAO Toukp O
(nuB. puc. 16.4). Toxi mneve cunm F,, nimia
AKOI TIPOXONTE Yepes Bick Koneca, ZOPIBHIOE
paniycy xoneca OA; nneue cunu F,, npukna-
AeHOI B3JIOBXK MOTY3KH, IOPiBHIOE ziaMerpy
Koneca OB, 1o6ro nrom Horo pagiveam. Taxum
YHHOM, PYXOMHH DOJIOK € BajykeleM 3 BigHOmes-
HaMm rrededt 1: 2. BuxopmcraBmm yMoBy piB-

HOBAPM BaXEJH —-=-- 1 BpaxyBaBiii 3Ba4YeH-

2 H
3

. . F
ua nredeit cux F, i F,, orpumyemo —- = ——,
2R
2

F, .
Ocrarouno F, =-*. Takum 4mHOM, pyxomui
2

oaox dae suzpaw y cuai y 2 pasu. ¥ pyxo-
MoMYy ORoyl euzpawl y cuni cynpoeodicyemo-
ca maxum xe npozpauwem y eidcmawni: KOO
HigHsasTy BinbHKE Kidelh MOTY3KHM H& BHCO-

Ty h, BapTaX niARIMeTHCH HAa BHCOTY L
{puc. 16.5). 2

fAx npaewno, mepyxomi ra pyxomi Gno-
KH BHKOPHCTOBYIOTH OHOYACHO — V BHIVAAi
kombinanii (pue. 16.6).

Puc. 16.6. flna rmigHATTA BaHTaxiB He-
amisHMy € Kombidaull HepyxoMmoro
Ta pyxomoro bnokis




Yuumoca po3as'AlyBaty 3apavi

3apova. Ha puc. 16.7 s3ofpaxeno cucremy GsoxiB. Ckinesku B niil
cHCTEM] PYXOMEX GAOKIB | CRINBKY HepyxoMux? AKUME € CHIM HAaTATY
F, ta F, morysox a Ta b signosifHo, AKIIO Maca BaHTaXy CTaAHO-
puth 20 xr? Axwil surpam vy cuid Aae us cuctema Gnoxis? Ha axy Big-
cTaHbL /i, OIYCTHTHECH TOYKA A, AKIIO BaHTaX migHimerhcs Ha 10 cm?
Baoxkn BeaxaiiTe HeBaroMuMu, TEpTA BicyTHIM.
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NipbuBaemo nigcymxm
Hepyxomuit Onox nopibEuil A0 BaXXejas 3 OJHAKOBHME ILIEYHMA

i ToMy He Aae BATUpainy B CHii, IIpOTe HO3BONAAE BMIHIOBATH HAIPAMOK
Zii cunm.

Pyxomuit Onox nopibamit no Barensa, v AKOro BiHOIIeHHS ILe-

yeit cranoBuTh 1: 2, i romy Big gae purpam y cuni B 2 pasu. Ane ne
CYNPOBOMMKYETRCH IIporpamzemM y sizcrani B 2 pasu.

Hns 6ianmol edexTuBrOCTi, AK IPABHJIO, BHKOPHCTOBYIOTE KOM-

Ginanil pyxomore 1a Hepyxomorc OJIOKiB.

?

KonTponbHi 3anutaHHn
1. OnwudiTe Hepyxomuit 6nok. 2. Yomy Hepyxomul Brok He aae Burpawsy B cuni?
3. [inA 4Oro BAKOPUCTOBYIOTH Hepyxommi 6nox? 4. Onullite pyxomuii 6rok. 5. i
surpawl y cvuni ga€ pyxomuit 6nok? 6. Lio oamauae: pyxomui 6ok gae nporpaw
y sigcrani B 2 paan? 7. Ak 32 gonomoro Bnokie oTpumaTit Burpail y cwni Ginbu
HEx y 2 pasn?

Bnpasa N2 16

1. Ha cxinoky nigHiMerscr BanTax {puc. 13, AKWO BinbHVA KiHeub MOTY3KK BUTAr
HYTW BrOpy Ha 10 cm?

2. BinbHui KiHeLb MOTY3K# TAMHYTH i3 CUROK F = 40 H {puc. 2). koo € maca BanTaxy?

oy

Puc. 1

3. fAky cuny F tpeba npuknacry (puc. 2), wob nigHATH BaHTax macow 50 xr? Ha
CKinbKY HAHIMETLCR BaHTaX, AKIO BUTATHYTA MOTY3KY Ha 24 cm?

4. fAxy cuny Tpefa npUKNacTy, 106 NIAHATK BanTaxX Macow 100 xr 3a Aonomorok
pyxomMoro i Hepyxomore 6nokis (aus. puc. 16.6), AKWO Maca pyxomoro 6noka
CcTaHoBWUTL 2 kr? TepTR 8 OCRX BiFCYTHE.

3. Bautax (awe. puc. 16.7) niguiMacTbcR 3a AONCMOTOK OHOTO HePYXOMOF0O Ta ABOX
pyxomux 6rokis. AKow € maca santaxy i Ha Ckinbky Bid NIgHIMETHCA, AKWO nig
Hi€io cvnu 75 H BinbHMEA KiHeyb MOTY3xM onyctti Ha 60 cm?



§ 17. TUCK 1 CWIA TUCKY. ORUHULI TUCKY

2 [ina boro 3 paBHix vacie mewkauui MiBHOGE AR RepeCYBaHHA RO CHITY BUKOPUCTO-
BYIOTE NUKI? Momy BRiTKy Ha MmaKomy achanbTi »xikka, B3yTa 8 Tydni Ha wnNUNbKax,
sanwuae Ginbw nomiTHi  rAKGOKI CNIAW NOPIBHAHO 3 YONOBIKOM ¥ BIYTTI 3 WHPOKOW
nigowsown? YoMy wkna 1a nesa HoXIB 4ac Bif Hacy HaroCcTPIINTb? YoMy LBAX BICTPRAM
ynepes sxofuTh Y [OWKY Nerko, a ronoekow snepes — Hi? Cnnobyemo oTpumari

gignosigi Ha yi 3anKMTadHAa.

n Cnocrepiraemo Hacnigkn oil cunm

OpHuMm i3 pacninkis nil cunm € gedop-
Manis rin: gum GiALIIOI € cuia, INC Zi€ Ha
rino, Tum Giaeniowe Gyne pedopmauia. Ipore
dechopmayin sanexcume He mineku 6i0 3HaA%eH-
KA I wanpamky Oil cuau, ane it 6id naowi, Ha
AKYy Oi€ cuna: RATHCHITH HA MOBEPXHIO ITiCKY
CHOYATKY POSKPUTOI0 AONOHED, 4 IOTIM IIa/b-
IeM — i BH HDePeKOHAETECHh Y [HOMY HA Biacul
ogi {puc. 17.1).

Moxksaa npoeecTH uie OmxMH  HoCHiA:
Jeper’ssHUIl napasiefierines MOCTABUTH HA CHIU
cpovaTky Ha oguH Bik, a moriM Ha immwil,
6inpmol nmomii. ¥V nepiioMy BHIajiKy OGpycox
bisnbOie HpPOBAIMTRCA B CHir, HiM y Apyromy
{(puc. 17.2), xoua cwura, oo Aie Ha cuir 3 6oy
fpycra, He sMiHHJACH.

B {flaemo o3zHaueHHA TUCKY

JAna XapaxKTepHCTUKK 3aneHoeri pe-
ayapTary il cmAau BiE naongl uvosepxui, Ha
AKY Ai€ 1A cunia, v pisgni BHKOPHCTOBYIOTH
HOHATTH THCKY.

THeK -~ L $isnuda BeNvunHa, AKa JOPIBHIE
BIJHOWIEHHIO CUNK, WO Ji€ NepneHanKynap-
HO [0 NOBepxHi, 4O NAOWI uiel noBepxHi.

THCK NO3HAYAIOTH CHMBOJOM p i ofuuc-
AOTH 38 GOpPMYNO00

ne F - cuna, mio Ai€ Ha NOBePXHIO (CHJIa THC-
Ky) S — 1oma nosepxHi.

Puc. 17.1. Akuio Ha noBepxHo
AICKY HATUCHYTH PYKOI, TO Chif,
LIO 3afMLMTbCH, 30KpEMa Boro
rnyubuKa, 3anexaTuMme Big Toro,
Ax came Gyno HatucHyTo — fio-
AIOHEK YKt nanbLleMm {3a ofHako-
BOT CUAN TUCKY)

Puc. 17.2. Jepes'suuin Bpycok
NPOBAMHOETBCA B CHIF CUNbHilLe,
AKWO NOCTaBNeHUA Ha MeHLy
rpaHb
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Puc. 17.3. bre3 Nackanb {1623-
1662) — panUy3bkuil yueHn,
dinocod, nuchbmenHuk, Mas
AVBOBUMHO PisHOGIuHI iHTepecy,
o, BTiM, Byno xapakrepHum
AnA nped enoxy BinpomserHa

Odunuyero mucky 6 CI ¢ nackanb
(Ka:H/Mz) (Ha388HO Ha UeCcTh (QPAHIY3L
koro BueHoro XVII c¢r. Baesa Ilackaas
(puc. 17.3)).

1 ITa ~— ye muck, AKUI CMEBOPIOE CUNLL
6 1 H, wo die nepnenduryrapuo 0o nosepxui
naowern 8 1 Mm%

i Tla — HepenuKHE THCK, TOMY YAaCTO
BHKOPHCTOBYIOTh KparH] OOWHUIL THCKY: 2€K-
monackanae {rlla), xinronackaaw (vlla), mezqa-
nackaab {Mlla).

I rlla=100 Ha; 1 xlIa=1000 Ila;
1 MIIa=1 000 000 Ila.

TIopisHsry THCKH, IO CTBOPIOIOTHCA PidH-
UMM THAAMH, MOXHAa 3a JomIoMorown tabiumi:

Tuck MoxHa SMIHMTH, 3MIHIOIOUM ILAOINY [IOBEPXHI, Ha AKY Ai€ cHna
Trcky. Jins zOlanimieHus THCKY IOy CAijl 3MeHIIyBaTH {CcaMe TOMY Ha-
TOCTPIOKOTE IHCTPYMEHTH — HOMCUI, 1o Tormo) (puc. 17.4). I nasnaxu:
OJIfl BMEHIIIEHHS THCKY NJjonly nosepxai s6inemyiors (puc. 17.5).

Puc. 17.4. lilo6 npuxknagaty meHwe 3y- Puc. 17.5. JioguHa npoBanunaca B cHif,
cvnb nig vac pobortr 3 feaxkumu INCTpy- a BCHOANXIE 33BAAKN LLIMPOKUM KONecam

MeHTamu, IX HaroCTpioTh

32/MLUMBCA Ha Horo nosepxHi




H Yymmocs po3B’A3ysatv 3afavi
SBanavwa. Cyninneuil cranepn#t kyl creopoe Ha ctin Teck 1,8 kila.
Yomy nopiBeioe aosyuHa rpaxi xyba?

n Nigbusaemo nigcymxm
Jlin Tina aa mosepxHIo iHlroro Tija BEaHaYactTbed He TINBKHA CH-
oo, a i [nIONIeI0 CTHYHEX ITOBEPXCHb.
Tuckx — e disuuHa BeAHYNHA, AKA AOPIBHIOE BIAHOIIEHHIO CHIIH,
o gi€e mepneBAMKVIASPHO AO NOBEepXHi, A0 mnomi iiel mosepxHi.
Trcx DO3HAYAIOTE CHMBOJOM p Ta 00UMCHIOTL 38 (QOPMYIOH0

F
pw-—s—; oppauiEa THeKY B CI — nackans (Ila=H/M?).

? Koutponbhi sanntasHn
1. Big 4oro, KpiM 3HaueHHs Ta HaNPAMKY, 3anexuTb pesynsrar gii cunmn? 2. faire
O3HAYEHHR TUCKY., 3. Y AKUX ORUHULURX BUMIPIOETBCR TUCK? 4. [laiite oanaueHHA
nackans.
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Brpasa N2 17

1. TUCK rycenvwyKOro TpakTopa KBa rpydT CTadosuTh 45 xla. Lo ue o3vavae?

2. NwopgwHa, 1O CAAWMTL HA AUBaHl, CTBOPIE Ha WOro NOBEPXHIO NeBHW TACK, Ak
3MIHUTBCA TUCK, AKIHO FIOAWHA NAXe Ha [uBan?

3. Yomy Komap CBOIM xOBOTKOM MOXe CTBOPUTU TUCK Habarato Ginbuwmi, HiX THCK,
WO CTBORIOE HA NIANOTY MOAWMHE, KO CFOiTh?

4, Yomy pns poboty B BarHUCTIn MicueBoCT! TPAKTOP Ha rYCEHNUAX 3PYUHILNR, HXK
TPaKTop Ha Konecax?

5. Y ckinbxy pasip 3MIHUTHCA TUCK, AKMIA CTROPIOE BaHTAXIBKa Ha NOBERXHI0 AOPpOry,
AKILO BOAIWA 3amiHWTb BY3bKi WMHKM KOREC Ha WwKpoki? fnoia KoHTaKkTy 3 oporoi
WMPOKKX BiMK y 1,5 pasy Ginblia, HiX TAOLA KOHTAKTY BY3bKUX LLAH.

6. 1llMpwvHa pizanbHOro Kpai AONATH CTEHOBUTL 28 M, a HOro TOBIMHA ROPIBHIOE
0,25 mm. ARKA THCK CTBOPIOE AONATA Ha FPYHT, RKIO NHOAWHA Jlie Ha nonarty i3 cy-
noio 210 H?

7. XROmuuK BUIXaB Ha NKAX HA CHIroBy ranasuny. CHIFOBKI NOKPUE FfanaBuHy Bit-
rpumye ek 2 kfla. Wwpuna nwx goplerive 10 om, posxkinHa craHosute 1,5 m.
koo Moxe ByTH MaKCUManbHa Mmaca XJonuvka, Wwob BiH He npoBanOBaBCA
B CHir?

ExkcneprnmeHnTanbHe 3aglaHHA
J'AcyiTe, ¥ CKiNbKy Pa3iB IMIHUTDLCR TUCK, CTBOPIOBAKME BALIVM NUCOMOBUM CTOMOM
HA NiQAOry, RKULO ROro nepeBepHyTH HbkKaMu Joropy. 3Haifite Bignosigb Ha ye
3aNUTaHHA, He NepEeBepTalouw | He 3BaXyuK cTona.

§ 18. TUCK TA3IB TA PIAUH. 3AKOH NACKANA

2

Yomy pO3TAryeTbCs TyMOBa AAIBKA, 3 AKO! 3pobneHa nosiTpaHa Kynbka, nig wac i
HagysanHA! Bignosiab 3po3ymina: 8 KyNbKy JOARI0TH NOBITPA. A 4y MOKHA HOBITPA-
HY Kyabky 3mycutit 36inbwmri ob'em Ges toro, wob 11 Hapysatu? Yomy piguna cTeO-
PI0E TUCK HE TiflbKM HA AHO NOCYRUHM, B AKY T HANWTO, @ W Ha Biuni cTinkw? fAx
nepeflacTbCA TUCK ycepepMHi rasis Ta pigun? LH 3aragku TUCKy rasis Ta piguH mu
cnpobyemo po3rafaT¥ 8 HaCTYMHOMY naparpadi.

Cnocrepiracmo nposSEy TUCKY rasy
Hoxnanemo 3jerka HAZYTY 3aB’f3aHy NOBITPAHY KYJIBKY IiJ KOB-

nak ropirpagoro nacoca {pme. 18.1, a@). dxmo Bigkavysaru nosirpsa, To
o6’em KyaAbkE nouHe sGinnmysarwmces (puc. 18.1, 6). Copobyemo posibpa-
THCH YOMY.

Bam ymxe pizomo, mo pel rasm (tar camo, Ak 1 peurra peqyoBuH)

CKAAXaXTHCH 3 4acTHHOK (MoaeKkyn abo aTtoMis), sixi Xaoruuyto 1a Oes-
HepeprHo pyxaworeed, Orxe, SKLO B repyMeTHyriil nocyruui € raa, To
foro uacTHHKH Nix vac pyxy «bomBapiaviors» 3cepeiwHH CTIHKH Docy-
AHHH | THM caM#M CTBOPIOIOT: Ha Hux THcK (puce. 18.2). 3posymino, o



cuia yHapy onmiel wacTHHKM AyiKe Maja, HpoTe
YaCTHHOK Vv rasi gywe Bararo 1 88 CeRVHIAY Kiab-
KicTE IXHiIX yaapiB no mosepxHi cTiHOK mocynu-
HH CTAHOBHTEL 4HCIO0, fsKke Mae 2D aynain! Takum
YUHOM, IATAJBHA CHJA, 3 SKOK i€ TaKa BeNHKa
KigeKicrs 4ACTHHOK, € 3HAYHOIO.

YacTHHKH TABY PYXAIOTHCH XaOTHYHO, 1 TO-
MY THCK, SKUH BOHM CTBODIOIOTH, HE 3AJIEIUTH Bij
HANPAMKY IXHBOPO PYXy, aX¥Xe Kinbkicres gacTy-
HOK, IO pyxaorscd B OyUs-AKOMY HAIIDAMKY, B
CePeIHbOMY € OFHAKOBOIO.

Iloeepuemocsa, BTiM, A0 HAAYBHOI KYJABKH.
IloBiTps {raz) ycepepuui # 330BHI KYJIBKH CTBO-
pIo€ THCK BiAOBigHO Ha 1 BHYTPIOIHIO Ta 30B-
HiNHIO neoBepxHi. Km0 ni THCKK € OEHAaKOBHUME,
TO CHNA THCKY BCepeiMHI # cuia THCKY 330BHi
KYJBKH B3piBHOBAMYIOTH OGHA OXHY 1 rymoBa nnie-
KA He PO3TArVEThCHA. A OT AKINO THCK yCepenuHi
KYALKY Ccrac GiJplIuM Bifi 30BHIIIHLOTO THCKY, TO
KyabKa abinpmive cpifi ob’em. Koan Mu sanysaemo
KVIBKY, TO 30ilbIIVEMO THCK IIOBITDHA BCepemHHI
KVJIBKH; Y ZOcHiAl 3 DOBITPAHEM HACOCOM THCK
nosiTpa smedinyeasca 330BHi. Came ToMy B 000X
BHOALKAX KYJABK& PO3LYBAJACSH.

E LizHaemocH, Big HOTO 3aNeXNTbh TUCK rasis

OCKLTBKH THCK Fa3dy ¢TBOPIOETHCH yaapaMp
floro YacTUHOK, TO 30insimenuas KiapkocTti yaapis
Ha MOBEPXHIO OAUHHYHOL NIAOINI npreese Ao 3bins-
meHHsA THCKY rady. KinesxicTe yiapis 4acTHHOK
moxcHa 36inemmuTe B piswi crocobn.

Hlepmuift cnoci6 - 30igpluumu  2ycriuny
za3y, ToOTO HOAATH Ta3y BCEPENHHY HOCYIWHM.
HArmo My Hamaraemocs 30iNBIIMTH TYCTHHY CTa-
10l Macu rasy, To norpibuo amemmuTH of’eM camol
nocynuay (puc. 18.3).

Hpyruit coocid — sGiaswumu memnepamy-
py easy. I3 Kypcy disuku 7-ro Kiacy BaM Bifo-
mo: wum Oinbliia TeMoeparypa ragy, Tem 0inbion
fyze MIBUAKICTS PYXy HOro 4YacTHHOK. IxHi yaapu
00 CTIHKM HDOCYAWHM CTAHYTH YACTIIHMH, CHJIa
VAAPY KOMHOI YACTHHKH 3pocTte, i, AK HACHiNOK,
v nocyieHi 36insmuarecH THeK rasy. Omxe, THCK
rasy Ha CTiHKH IIOCYAMHH, B AKi# Big micTurTses,
apocTac B Mipy IIiIBHINEHHA TeMIEPaTYPHM rasy.

Puc. 18.1. Ob'em 3nerxa

HARYTOl FIOBITPAHOL Kyfib-
ku {a) 36inbtuyerbea B pasi
3MEHILEHHA 30BHILHbOTO
Tmeky (6]

Puc. 18.2. Tuek rasy Ha CTiH-

Kt NOCyAvHY CTBODIOETDCA

YHMCHAeHHUMY YAapaMm 1O Hix

MONEKYR Fasy

Puc. 18.3. Akiyo 3a nONOMOrow
NOPWHA 3MeHLIyBaTU 0f'em
razy, To 35inblyBaTUMYTHCH
TyCTUHa rasy i Kinekicte ypapis
WOrQ MONEeKYR Ha OBUHMLIO
NNoUW CTIHOK NOCYAVHKM ~ TACK

apoctatume

95



96

Puc. 18.4. Pisuna creopioe
TUCK Ha GiuHy NOBEpPXHIO
NOCYAUH

Puc. 18.5. 3a ONOMOroI0 RO-PI3HOMY 3irHyTux Tpy6OK 3 ofHa-
KOBWMY 33 [iaMeTpOM OTBOPaMK, 3aKpUTUMKM FYMOBOK NRIBKOIO,
MOXHE NPOREMOHCTOYBAT HE3aNEXHICTE TUCKY pifvHi 8ig
HanPAMKY

B HocnigRyemo TUCK pigwH

Ha sigminy Big TBeproro tijya, siKe CBOEIO BarcK) CTBOPIOE THCK
TiNBKH Ha TOBEDXHIO, Ha fAKiil BOHO poaMiileHe, pifiliHA CTBOPIOE THCK
He TINBKM Ha AHO, a i Ha 6iuHi NoBepxHi NOCYANHY, y AKii MiCTHTBCA.
lie € BacaigxkoMm namuHoCTi pigunr. Armo B Giyxiil noBepxHi nocyauHH,
KA 33N0BHEHa PiZlMHOIO, 3pOOKTH OTBODH, TO PiAMHA HOAJAETHCH Yepes

Bux (puc. 18.4).

6

Puc. 18.6. HatucHemo ua
faKer i3 BOLOK — BiH,
HaitiMoBipHiwe, NPOpReETLCH
HE B MICHE, fIe MW Ha HbOPO
HATUCHYNY, a B IHWOMY:
BOAA NepesacTb JOPATKO-
BHi TMCK 8 yCi Gokn

Hacnigxom pamusocTi piauEM € TAKOX Te,
mo B Oyap-akiit rouni ecepemmui pinvan ii TECK
fyne OXHAKOBHM B ycix HanmpsMKax (8K i B rasax).
Bizemvemo nexinexa mo-pisHoMy SirEyTHX CKAH-
HIX TPYyOOK oxpmaxosoro xiamMerpa 1 saxkpueMo ix
HEdKHI KiHII ryMoBoK niaiBx0ic. OmMyCTHEMO KOXK-
HY TPYOKY B CKAAHKY 3 BOJAOI TaK, ol OTBOpH,
3aKpUTi DAIBKOIO, 110 Yepsi mofSyBajsy BcepefuHi
piamHu B TOMY camomy Mmicui. Ilniexa B ycix Tpyd-
Kax Oyiae pO3TATYBATHCH OAHAKOBO — He3aMeM}-
HO Bif TOrOo, AKX poaramosaEi orsopu (pmc. 18.5).
1le osmauae, e THCK ycepeauHi pimuam B ganiil
TOUIl HE 38JIe)KHTE BiJi HANIPAMKY: THCK ONHAKO-
BuEi# B yei Goxm.

Biakpueaemo 3akoH Nackans

IlnpuricTs piasEy UPHBOAXNTE OO TOPO, INO
PiANEHA 3AaTHA OEpPEeXaBaTH THCK 110 BChOMY o6’eMy
nocynuey, B sxifl micruThen. Habepemo B noniern-
aesoBuit naker sogu {puc. 18.6, @) i zap’sxemo na-
Ker. HatucreMo Ha HeOTO — nuiBKa HaTATHETHCH
3 ycix Ooxis nakera. llle cunpHime HATHCHEMO —
naxkeT OpopBeThecH, i, HakiMoBipHinre, He B Mmicmi
HaTHCKAHEHA, & B iHmomy (puc. 18.6, 6). Anano-
rivenil eKCIepMMeHT MOMKHa IIPOBECTH 3 IIOBITPAM
abo iHINHEM rasoM.



[losicuioe 1e sBune 3axod Mackans:

Tuek, CTBOPIOBAHWIA HA NOBEPXHKD HEePyXomol
pPiaMHK, NepefiacTsCch PIAUHOK OAHAKOBO B YCiX
HANPAMKaX.

Maiixxe Te caMe MOMXKH2 CKAa3aTH i IIpo rasu
(pre. 18.7).

n finbnBaemo nigcymen

I'aam cTBODICIOTE THCK HA Bei BHyTpiomHEl no-
BEPXHI NOCYAKHHM BHACTIAOK YHCIeHENX ynapis of
i TOBepXE1I YaCTHHOK Iasy.

Tuer rasy spocrae B pasi 3pocTaHHA T'YCTH-
Hu abo reMiteparypy rasy Ta SMEHIIVETLCH B pasi
SMeHIOeHHA IycTHHEX abo reMnepaTypH.

Yepes niusnaicrs piuHa cTROPIOE TUCK He TNk
KM Ha apo, ane # #a Oiyni mopepxui nocynmHu.

TrCK, CTBOPIOBAHHNA HA [IOBEPXHIO HEPYXOMOI
pifuHEE, mepefacThes PIAWHOK OXHAKOBO B YCiX
Hanpamrax (saxon [lacxkans).

Maiixke Te camMe MOMKHA CKazare H Opo
rasy,

Puc. 18.7. JemoHcTpalin
Al 3axoHy {lackana: sxwo
CHAIBHO HITOBXHYTH NOP-
weHb, Boga abo pwum nou-
HYTb BUXOAWTA 3 OTBODIS
Y KyAblii He TiNbKu B Ha-
APSMKY PYXy AOPUIHS, ane
# B yci 6oku

»  KoHrponsHi sanuransn

1. Ak moxHa 40BECTY Ha AOCRILG), WO ra3w CTEOPIOIOT TUCK HA CTIMKW NOCYRMHE,

y AKIl MICTATBCA? 2. Y uOMYy NORATAE NPMYMHE ICHYBaHHA TUCKY B razax? 3. Yomy
THCK ra3iB 3pOCTaE 3i 3POCTAHHAM X0l rycTurmu? 4+ AK 3MIMIETHCA TMCK rasis
y pasi 36inbienna abo 3MEHILEHHA TemMnepatypw rasis? Bignosigb noacHits, - Yomy
PiiMHE CTEOPIOE TUCK HE TIABKM HA AHO NOCYAUHW, ane K Ha ii Giuni nosepxyi?

6. Coopmynivitte 3akon Nackans,

P Bnpasa N2 18

1. Ho6 ycynyT BMATUHY Ha TEHICHIR Kynbli, iT MOMHA Ha peAkwid yac

3AHYPUTK B rapsyuy Bofy. 1o BUTHCHE 3CepenHy YBIMATY NOBEPXHIC

Kynbku?!

2. fixi 3minu 8inbyyThCA 3 NOBEPXHEID PigWHY B 3anasHii sepxy Tpy6ui

(OMB. pUCYHOK), AKWO TPYOKY OXONOMXYBaTH?

3. Yomy He MOMHA BONYCKATYM 3aABOT0 Harpisauxn razosux Banosia (Ma-

BiTb i3 Heropiounm rasom)?

4. vy uuniHapi Nig nopwsem nnoweio 80 oW micTwinca Boaa. Akni Baw-
Tak NOTPIGHO NOKNACTY HAa NOpILeHb, W00 TUCK BOAU HA AMHO LMAINH-

Apa 3pic Ha 2 kfla?

? ExcnepuMeHTanbHe 3aBnaHns

Bizomiro GyTOONbHMA M'AY i Inerka Hawavaikre Woro, MNorim noknapite MAY Ha ro-
pU3CHTaNbHY TBEPAY NOBEPXHIO, 3BEPXY NMPUTUCHITE NErkow NNACKOK HOWKow. Ha
JIOLIKY NOCTABTe QOCWTL BaXKuik TArap Bigomol macu. Busknaute, HA CKinbxyn NPW LBO-
My TMCK ycepeaui Maua Byne Dinbiuvm Bif TUCKY NOBITPA 3308BHi.

4 diauka, 8 ks,
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§ 19. NIAPOCTATUNHUIA TUCK PIAVHMK

7 Ha puc. 19.1 so6paxenwi cyvachuk Bnesa [ackansa, wo croite Ha wxipaxi nopywuyi,
33nOBHEHI# BOROI. 3 NORYWKoW 3'¢AHaHA BIAKPUTa 3BepXY TPYBKa, Ky BOCHIAHUK
TPUMAE B pyKax, YoMy JOWKA, Ha Ak BIH CTOFrb, He CTUCKYE NOARYLIKY NOBHICTIO | He
auradae yepes Tpybky BCo BOAY Hazosri? Bignosiai Ha ue Ta Dararo iMLKMX 3anuTaHb
8¥ 3Hailere B HaCTYNHOMy naparpadi.

Puc. 19.1. Cuna Tucky Bogw
8 LWKIPAKIK NOAYWLE € Bo-
CTatHBOK, Wob yTpumysaTk
Bary BOPOCHol nIOANHA

Puc. 19.2, Tuck piguny 3a-
nexure sig sucorw h pigu-
HU B NOCYRKHI TA TYCTUHY

piavky 0; S — nnowa axa
NOCYnHNA

n AocnipxyemMo THCK piguH

HNocrasumo Ha corin peaiEapHuEuE CcTAKaH i
HaNneMo B Hnoro Bope (aus. puc. 19.2). Boaa gie
HA JIHO craxaHa i creoprpe THeK. IIprayHoO BHEEK-
HEeHHA THCKY BOAY € npuwrsiranus i xo Semnd.

F
3a osHaYyeHHSM THCK p=~g~ {1y, npe

F — crna THCRY, S — mniolga, Ha AKXy BOHA [ic.
¥ pamoMy BHOAARY CHA&, AKA i€ HA AHO CTA-
KaHa,~ ne Bara piguam: F=FP=mg (2). Macy
pixmEn MOXKHA HOAATH 4Yepes ob’eM Ta TYCTHHY
pinuen: m=pV; obf’em HaauTol B CTAKAH pign-
HX — 4epes BHCOTY CTOBOYHKA PIXHHE Ta OJO-
ny ama craraga: V=hS. Ormxe, m=phS (3).
Higcrasusioun dopmyar (2) 1 (3) v dopmyay
(1), orpmMmyemo pismicTs: p=?—=—e’;s—g=pgh.

OTixe, Maemo QOPMYNY AJNH BASHAUCHHS THC-
KY, II{0 CTBODIOE Dijipxa Ha AHO NOCYAMHN:

Arx Gaummo, muck pidunu Ha OHO nocy-
Ounu zaaexcume minvbku 6id zycmuunu pidu-
HU na eucomu cmoenuuka pidunu 8 nocyfuri
{puc. 19.2, 19.3).

1leit Twck HasmeaoTh zidpocmamuvnum (Bin
rpent. hydro — Bopa Tta statos - croayunii).

Puc. 19.3. Hocnig, 40 AOBOAWMTL 3anex-
HICTE TUCKY PifHK Big BUCOTH i CroBrun-
Ka T3 FYCTVMHW. 33 PO3TATHEHHAM FYMOBOI
nNiBKK BUOHO: 0 — 30iNbUIEHHR BWCOTH
CTOBMYMUKA BOAK COPUWYKMHRE # Binblumi
THCK; 6 — piguia Binbwof ryctmemn ¢Tso-
proe Binbtunit TMCK 32 OfHAKOBO! BUCOTH
CTOBMYMKIB

| THOD HEREC]



E Cnocrepiraemo fiivo rigpoCTaTNYHOro TMCKY
3anexHEICTE TiAPCCTATHYHOTO THCKY IIEPHOI
pizuan TiipKM Big BucoTH Il CTOBOYMKA BIEpIile
npozemorcTpynas Bres Ilacxkans, Vaasum Gouxy,
Jio KpaiB 3a1OBHEHY BOADIO, AOCHIAHMK repMeTHy-
HO 3akpus I KPHIODKOIO 31 BCTABJIEHOKO JOBroi0
TOHKOK TPYOKo10. 3a6e3neuuBITN repMeTHYHICTE
deananns Tpybrwm # xpwmiu, Ilackane manue y
TpyORY NuIIe OAHY CKJIASHKY sopu. Boxa zanosuu-
Ja Bero TpyOry i ceTBOpHIAa HA cTimkm T2 nHO 609-
Ku poparkosmit TieK. Yepes Te B Giunmx criEkax
fouxky a'asuapcH uiamawm (puc. 19.4).

Ia saxomy Ilackans Ta icaysasus rizpo-
CTATMYHOIO THCKY BHUIIIMEBAE! MUCK Yycepeduui
repyxomol odnopidnol pidunu Ha odnomy pieni*
¢ odnaxoeunm. Iornsimere ma puc. 19.5: 3nasa-
aocA O, MO THCK BOAM Ha axi unixsommol nevepm
meHmnil, Hi>X Ba AEBI Bizkpwroro mops. Ilporte
arbu ue giitcmo 6yso Tax, BHackizox OGinsioro
THCKY Boj& 3 MOps puuyia ¢ Xo meuepu. Aje
usoro He BigbysaernhesA.

B Yuumoca po3B'AsyBaTi 3agavi

3apaua. Ha ani Gaceifina postamonanwit Kpyr-
naik oTRip, saxpuTH# npotrow. fAxy mimimannry
cuay noTpibHO npuKAacTH Ao npobxu, mob surar-
T# il 3 oTBOpY? ¥V OacelfH HAJHTO BOAY AOC BHCOTH
2 M, pagiye npobkm — § cM. Macy npobxu Ta cany
TEPTH MIX DPoOKOI TA OTBOPOM He BDAXOBYBATH.

L

Puc. 19.4. Y 1648 p. Bnes lac-
Kanb CKNAHKOIO BOAWM PO3ipsBas
6Gouky

Puc. 19.5. Tuck soau 8 neuepi
HOPIBHIOE TUCKY BOAW ¥ BifKpW-
ToMYy MOpI

* PisreM HASMBAIOTE OYAB-AKY FOPHM3OHTANILHY HOBEPXHIO,
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Nigbusaemo nipncymn

Yracnijor upararakss no Semai piIHA CTBOPIOE THCK HA JHO HO-
cyanEn. THCK p piAMHK Ha ZHO VIOCYAMHHE HA3MBACTHCA TiIPOCTATHYHEM
i sayexurs TINBKYM Bif rycruHB P piAHMEY TA BHCOTH R CTOBIYMKA
pinnan. Obuncmoersea rigpocrarwunwit Tick 3a Qopmynoio p=pgh.

Tuck yeepenvni Hepyxomol OogHOPIAHOL PiAMHE HA OXHOMY piBhi
€ OZHAKOBHM,

? KOHTpONBHI 3anMTanta
1. Lo cRpUNMHAE BUHVKHEHHR TUCKY DIAMHY Ha aHo nocyavuu? 2. 3a axo dopmy-
A0 OBHMCNIDETBCA HAROCTATMYHI THCK PignHn? 3. AK 3MIMICETBCA TUCK Y piawHi
JANEXHO Bif BUCOTW CTOBNuMKa pinuun? Big ryctumk piguen? 4 Onmwite gocnip
b.TNacxans, 33 RONOMOTOI0 AKOTO BiH NPOAEMOHCTPYBAB 3aNeXHICTb FipOCTATUYHO-
TO THCKY NEBHOT DIAMHK TiRLKY B BYCCTM 1T cToBNUMKA. 5. Homy TUCK ycepeauui
HEPYXOMOT OfIHODIAHOT pifiiHK Ha OftHOMY piBHI € OBHAKOBUM?

P Bnpasa N° 19

1. Ao 323HypPWTH Naneub ¥ CKNAKKY 3 BOROIC, HE TOPKAKYMCH
AHA, YK 3MIHWTBCH CYAA TUCKY BOAW Ha AHO CkAfkKu? Akulo
AMIHWTBCA, TO aK?

2. Tuck BOAY HA AHO NOCYAMHW B Touui A fopisHioe 200 Ma
(prc. 1). Axuil Tck Ha AHO CTBOpIOE BOJA B rouxax B, (7

3. Ha akifl rAvbuHi TMCK Y MAlIMHHOMY Machi CTaHOBWTH
8 wla?

4. Axux sycunb tpeba goknacty, wob sigunHuT MoK nigeo-
HOT'O 4OBHA Ha rAMbKHI 50 M, AKILO NAOLA NIOKa CTEHOBATH Puc. 2
0,2 m?#?

5. ¥ gsi nocynusn nanvnu piguHy 1o opfiHoro pigHA {puc. 2).
MopisHARTE TUCKK T3 CUAM THCKIB Ha AHO NOCYRUH. 3pobits
BUCHOBOK.

6. fikow € maca gocnigruka {gws. puc. 19.1), AKWoO nnowa
CTHKAHHA AOWKKY, Ha AKIA BiH CTOIrD, | NOAYLLKU ACPIBHIOE
800 cm?, a Boaa B Tpybui BCTaHOBWANACA Ha BUCOTI 1 M?

? ExXCnepumentansHe 3aBlaHHa =
3aHypTe HagyTy nosiTpam rymosy KyibKy y BaHHy 3 Bojolo. MNpocrexcre 3a 3minowl
ob'emy Kynbku. 3pobith BUCHOBOK. BU3HauTe, Ha CKINbKKY 3MIHWBCR TWCK NOBITPA Bee-
penwHi KynbKi Ha MakCrmanbiit rubuni 3anypentn.
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§ 20. ATMOCOEPHUIA TUCK TA MOTO BUMIPIOBAHHSA.
BAPOMETPU. 3ANIEXHICTD ATMOCOEPHOIO TUCKY

Bifl BUCOTH

2 Konn mu poBumo, Hanpuknaz, KOBTOK HaK, HaBpRA 4M
po3mipkoByemMo Hah ¢iznkow uboro npouecy. Npore ue,
Tak camo Ak i BaraTo iHwux sewwy, sSin0YBaETLCA 3aBARKK
THCKY NOBITPS, 1O Hac oTouye. Binkpnemo ans cebe penxi
BAXNMBI BNACTUBOCTI LbOrO TWCKY | HasuMMOCH HOro
BUMIPIOBATH.

n Nepexkonyemocn B icHyBarni armocdeproro
TACKY T3 CROCTEpIiraemo Moro giw
IloBiTps, mio orouye 3eMAal0, DPUTATYETHCH HO
Semni Ta CTBODIOE THICK Ha ii moeepxHio i Bel tinma
nobnuay uel. Ile — ammocgepuuii muck.

Armocthepruit THCK 3yMOBIIOE IcHYBaH-
Hf BCMOKTYBAHHS — HOIiAHATTS PiAHMHE 3a nOop-
mHaeM (v HAacocax, INIPHIAX, ABTOPYYKAX TOLIO)
{puc. 20.1). Axmo poyary niguiMaTE PYYKY HOpHOI-
Hf, TO arMochepEMil THCK, BIJIMBAKY¥ HA BIALHY
DOBEPXHIO PiAMEN B NOCyAWHI, HarHiraTuMme PigHHEY
o Tpyfni Bropy, y moposkHeuy mij noprineM. 330B-
Hi Bce BRIJISAAAE TaK, HAueOro piguHa mianiMaerbes
38 HOPIHHEM caMa no cobi.

Jlo peui, nporsroM TpHBAJIOro ¥acy e SABH-
e saapimanocs OofHMM i3 nokaszis Ans Bizomo-
ro BuCHOBKY ApicroTesns, nio <npupoza Goirscs
nopoxkueui». Ilpore v cepeauni XVII cr. B xoni
cnopya:xeHua (oHTaHiB y PropeHnii s3iTKHYIH-
cA 3 He3pOo3yMiJHM —— BMABHJIOCH, IO BOZA, KA
BCMOKTYETHCH HACOCAMM, He MiiHIMAETLCH BHILE
3a 10,3 M (puc. 20.2). Tanineo I'axinelt sanpo-
ODoHyBaB posibpaTmcsa B oMY CBOIM VYHAM -
Eeaudwenicmi Toppivenni ta Binuenuyo Bisiani.
Poar’aayioun nio npebremy, E. Toppivenni (1608
1647) yuepme poeis icHysamHs aTrmochepsHOro
THCKY.

E Bumiproemo armocdephmnit Tmck

Craany TpyOKy 3asfAoBXKM OIHM3LKO MeT-
pa, sanasHy 3 omHoro Kimua, Toppiwenni manos-
Hue posepxy pryTiio. IloriMm, minpHO 3aKpUEBLIM
OTBip najkLieMm, HepeBepHyBR TPYOKy, ooyerus ii B
yamy i3 pryrrio 1 ppalpag najens ~ 4YacTHHA pi-

Puc. 20.1. Pigwia ninsi-
M3ETbCs 33 MOPILHEM, TOMY
O Ha BinbHY nNOBEPXHIO
pigury 8 waunyl gie armo-
chepHe nositpa

Puc. 20.2. Y 1638 p. e
BRANOCR NPUKPacUTK cagu
QOnopenyii porTaramuy,
OCKINbKM BOAA He nigsima-
naca srwe 33 103 m
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Puc. 20.3. MonenoakHs
pocaigy E. Toppivenni;
sucota h pryri 8 Tpybui
32BXAM CTAHOBUTL ONW3LKO
760 mm

Puc. 204, Cyvacunit pTyT-
Hitix Bapomerp

MMHEY 3 TPYGKM BRJMIACA B uaury, ¥ Tpybui sanm-
IIHBCH cTOBN PTYTi npubnusHo 760 MM saBBurnku,
a HaA PTYTTIO YTBOpHIacsH nopoxsuua (puc. 20.3).
IIposismm umenewHi pocninm, Toppivenni serano-
BHB: BHCOTa CTOBII& DTYTi, [0 3aJMINACTLCA B
TpyOri, He 3aNeuTb aHi Bij NOBXRHHHU TPYOKH,
afgi Bix 11 mmpmuu, Bucora Tpox® sMmiHOBaRacs
TIABKHY 3alleruo Biz ooromm.

Toppiuenni aymis rakom auaiiTe BiznOBiAe
Ha Te, YMM BUIHAYAECTHCH TAKA BHCOTA CTOBIYMKA
pryri. Onuopiaua piguma B Tpy6ul Ta waimnni me
pyXxaeThes, 1 1e o3Havae, 100 THCK Ha IOBEPXHIO
pryTi 3 60Ky aTMocdepH Ta rifpocTaTHUHUE THCK
CTOBNYMKa DPTYTi B Tpybui € opnakosumu. Tobro
THCK CTOBIIYHEA pryTi Bucoron 760 MM gopisHIOE
arMochepHOMY.

¥YraockoHaNeHa Tak 3sasa Tpyoxa Toppiuenn
3 ypigifixkow e waiinpocritzum Gapomempom - npu-
na0om OnA SUMIDIOBAHHA AMMOCHEPHOZ0 MUCKY
(puc. 20.4).

Tuck 760 MM pT. CT. HA3UBAITL HOPMANb-
Hum ammocheprium muckom. Hogamo floro 8 ogu-
Huiax Cl — mackanax. Binomo, mo rigpocra-
THYHHHA THCK CTOBIUMKa PTYTi ofumchamoiorh 3a
dopmynow p=pgh; rycruHa pryri CTaHOBMTH
p=13600 kr/m*; g=9,8 H/Kr; BrcOTa CTOBIYMKA
pryti h=0,76 M. Omme: p=pgh=13600 xr/m®x
x9,8 H/xr-0,76 Mm=101325 IIa =101 xlla.

Y disnmi Ta TexHILi TAKOM BHKODHCTOBYIOTH
NO3aCHCTEMHY OJMHHUIIO arMochepHOro THCKY -—
ammocepy (amm): 1 arm=100 xIla .

B BuBUYaEmMo KONCTPYKLIIO BapomMeTpa anepuliya

Bapomerp Toppivenni € nocuTs TOYHHM OpHNAAOM, alle BeNHKUH
poamip, oTpyiini mapm pryri ta cknana Tpylxa pobasTe Horo Heapyw
HUM LIS DOBCHKJSHHOre KopHcryBaHHs. ToMy choronsi usacrime sacro-
COBYIOTH: TaK 3BaHi Gapomempu-anepoidu (puc. 20.5, a).

TonoBra wacruna 6apomerpa-aHepoifa — JIerKa 1 NpyyKHA HOPOX-
H#st MeTaneBa KopoGouka I (pme. 20.5, 6) 3 rodposasoio {pebpucroio)
nosepxueo. IloBirps B kopo6ii mpaxkruuno memae. o cTiHku Kopo-
Oouxn mpukpinneHa crpinka 2, HacamxeHa Ha Bics 3. Kinmeus crpinxn
nepecysaerbes 1o myaji 4, poamiveniit y miniMerpax pryTaoro crosma
abo nackanax. ¥Yei gerani Gapomerpa mOMIIeHO BeepeyuHy KOpIyca,
cHepeny 3aKpPUTOre CHKJIIOM.
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3mina armoctepHOr0 THCKY OPHBOZATE MO
3MigH CHJIM, {0 CTHCKAE CTiHKM KopoDouxmH.
Otxe, sviHoBaTMeTECH 1 BUrHE crimox. Burus
cTiHOK KopoBovkHi mepenaeThes crpiani # cnpw-
yuHse i1 pyx.

Bapomerpu-adepoign apyurimi v BHRopu-
cTaHHi, Hix pPryTHL DpHIany, BOHH Jerki, Kom-

maxTai e Gesnegni.

n Buspnsemo 3anexHicrs aTMOCPEPHOTO TUCKY
BifA nOro4M Ta BUCOTH

Coocrepiraioun 3a 6apoMeTpoM, MOKHA JIEI'KO BH-

ABMTH, o HOro noxka3aHHMA 3MIHIOITHECS B pasi

sMiEn morozm. 3aszBuuail armocdepHHiE THCK ne-

pes Herojox najae, a nepes COHAYHOIO MOTOJNCK0

3pocTac,

Ilpore noxasaHHsA GapoMeTpa 3afeKaTh He
TIABKM Bif noronw, a ¥t Bin BucoTH Micns coocTe-
pesreHHS HaJ piBHeM Mops. YuM punte nizmiMars-
CH Bropy, TMM MeHIODHM CTABATHMe aTMochepHuii
THCK. 3’HCOBAHO, IO NOOAUIY nosepxHi Semii THCK
3MIHIOETECA TaK: Yepes xowni 11 M sucomu muck
sMeHwyemocea npubausno Ha 1 mm pm. cm.

SaBasKH TOMY INO aTMochepuumii THCK 3aje-
SKHUTH Bif BHCOTH, 6apOMeTD MOJKHA IIPOTPayIOBATH
TAKHM dHHEOM, 00 3a THMCKOM OBITPA BHM3HAYATHU
pucory. Tak Gye orpumanuii aabmumemp - Ipu-
nan nnst sumiposawus Bucotn (puc. 20.6).

n Nig6usaemo nigcymu

Tuck nopiTpAa HAa moeepxuio 3emyi Ta He Bei
tina mobnusy Hel HaZWBAKTH aTMOcteDHIM THCKOM,

3a HOpMANLHE 3HAYEHHA ATMOCHEpPHOro THC-
Ky YMOBHO mpuilHaTo THEK ¥ 760 mm pr. cr. (B CI
e nopismoe 101 325 Yia, abo npubmusao 101 klla =
= 10° Ila) 3a remneparypu 0 °C.

Toune BHMIpIOBAHHA aTmochepHOro THCKY
a3abesneyye pryramit Gapomerp (6apomerp Toppi-
yenxni). Ha npakruni KopuceryoTbea OapomeTpa-
Mu-aHepoiziaMM BaBAHKH iX 3pyuHOCTI, HeBeJIHKHM
poamipam Ta Gesmeunocri.

3a ponomororo GapomerpiE MOKHA OPOTHO-
3ysard amiHy NOrofM Ta BHM3HAYATH BMCOTY! ATMO-
chepEHl THCK 3MEHIIVETHLCH 3 BHCOTOIO, & TAKOM
Heper HErojow.

Puc. 20.5. BapomeTtp-aHepoig

Puc. 20.6. AnsTUmeTp Ha
npunagHin gowtl nivaxa (af;
Ha pyui napawymcra (6}
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KOHTpORbHi 3anmTanKa
1. Yomy icHye atmocdephuit Tuck? 2. Aki QaxTm (BifMaTe NPO ICHYBAHHA aTMO-
cheproro Treky? 3. Onmuiite ByRoBy Ta npuHuyan aii pryvdoro bapomerpa. 4. Ulo
TaKe HopManoHmi atmocdepHuid Trek? 5. OmwiTe KOHCTPYKuio Ta npuHuun gil
Bapomerpis-asepoigia. 6. Aki nepesarn GapomeTpiB-aHEPOILiE 3YMOBNM IX ILNPOKe
BuROpucTanHa? 7. YoMy 3a gonomorow BapomeTpis momHa nepepdauaru norofly
Ta BUMIpIOBaTI BHUCOTY?

Bnpasa N¢ 20

1. Yu gie Ha pubok B akeapiymi atmocdeprnit Tuck? Yomy?

2. floncHiTb, YoMy 3i 36iNbLIEHHAM BUCOTH Hafi DIBHEM MOPA atMOChepHMi TMCK
IMEHLLYETHCA.

3. ¥ 1654 p. Ot71o don Fepike, $iank i Bypromicrp Margebypra, nposis gocnif i3 meta-
nieBuMM THBKYNAMM, ycepeguHi Akinx Syno CTHOPEHO WTyuse pospimxents (puc. 1),
Marpe6ypabki niBKyRi (Taky HasBy BOHW OTpUManK y izwyi nizuiwe) He 3morau
siflipsati OfHy Bift ORHOI 16 Koxel (no 8 3 xoxHoro Hoxy). Lo 3pisHoBaXWAO
Lo Kore#t i He gano posz'egHary niskyni?

4. YoMy HEMOXNWBO po3paxysarty armochepHuit Tuek 3a dopmynow p=pgh, pe
P — rycTuHa nosiTpA, a b — sucoTa atmocdepu?

5. Tloganre tvek 550 mm pr. o y klla, a ek 9332412 — y MM PT. €T,

6. Ha Akl BUCOTI PO3TALIORAHWIA OFARAOBUI MalgaHunk Tenesisintol Bexi, AKWO

armocdepHui TMeKk BinA nigHbxkxks sexi cranosuTe 760 MM pr. CT, & Ha BUCOTE

mangarumka — 740 mm pr. cr?

fiky cuny noTpibHO NPUKRACcTK A0 maraebypsokinx riBKkynb, WoO sigipeaTk IX ogHy

Big oproi? [liametp nipryns cTanoBue 35,5 oM, Tuek ycepeguni — 1/8 atmocdep-

HOIO TUCKY.

7*

BRI

Puc. 1. ManmoHox Tacnapa Hiorra «MarneBypaoki niBkyni» Puc. 2
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ExcnepumeHTanbHi 3aBRaHHA

1. HagiHbTe Ha YPURITPOBY CKNAHY DaHKy TYMOBY DPyKasuuky, AK NOKa3aHo Ha
PUC, 2, 0, CKOTUEM 3arepMeTuyiTe Micue 3'€HaHHA pyKasnuxum i Bankym Ta BCyHb-
Te pyky B pykasuuxy {puc. 2, 6). Tenep cnpobyirte Butartt pyxy. Hlo 3asaxae
ife 3pobuTu? Hu CTare Nerwe BUTATTY PYKY, AKWO pykasuuky npokonotu? Yomy?

2. fo xpac 3an0sHiTh CKNAHKY BOROKO | Hakpwitte Ti nnacTukosum gannom. Flpu-
TUCKYIoHM $ailn RO KpalB CKARHKW PYKOI0, NEPEBEPHITL CKARHKY [OFOpH AHOM,
a notiM npubepits pyxy. Lo BTpuMye BOAY BCepefuBl CKAAHKM | NPKUTUCKYE A0
KpaiB ckhsHK Gana? AKoT MaKCUMaRbHOT BMCOTY CKARHKY MOXHA BUKOPUCTOBY-
BaTW B LbOMY ROCNIni?




§ 21. CNNONYYEHI NOCYAUHU. MAHOMETPU

2 KOKHOTO [iHR MU KOPUCTYEMOCH BOLOFOHOM. A 4 3HAETE BU, YOMY 3 KpaHa Bixurb
BOAA, KONW MK toro Bifkpuaaemo? Cnpobyemo Ji3HATHCH, AKX BNaCHE MPayioe BOAO-
TiH, BUKOPWCTOBYIOUN BNACTMBOCTI CHIONYUEHHUX NOCYAUH, 8 TAKOXK 3pobumo npuna-

At AAA BUMIDIOBaKHHA pisHuul TUCKIB.

n BuroroBnfemo Ta QOCNIZMYEMO CROAYYEHE NOCYaWHKN

Hxmo B npase Konino U-noai6uoi TpybGku nmoua-
TH HAJNTHBATH BOLY, TO BOJAA IepeTiXaTHMe B JIiBe KoJji-
Ho, i HaBnaxm {puc. 21.1). Axino waxwiutu U-nogitay
TpyOKYy, TO BOZA NMOYHE BUTIKATH 3 KOJima, Axe BHACHI-
nork Haxway Oyne posrtamopaHe Himxuye. U-mtonibma
TpyOKa € NPUKIAHOM CIIONYYEHHX IMOCYIHH.

Cnonyueni nocygmnem — e nocyauHn, aki 3'egHani
Mix cOB0I0 | MiXK AKUMU MOXe nepetikary pigvHa.

Mu mixe 3’ACyRay®, 10 B oJROpignii Hepyxomid
piavHi Ha ogHOMY piBHI THCK € oxHaxkoBuM. Ormxe,
AKWO cnoayveni nocydunu eidxpumi 6 ammocepy
{pmc. 21.2, a), To sucomu h, i h, cmosnuuxie 0dnopid-
HOT pidunu 6 Hux 6ydyme oduarosumu. Hoseaemo e.
Ha pisui AB p,=p, = p,+pgh, =p, +pgh,, Tobr0

pgh, =pgh, = h=h,.

A 0T SKINO HAJHUTH B OpaBe Ta JiBe Koxima
CHOJAYYeHWX IOCYJMH pinuHu 3 pisHMMH rycTuHa-
MI, HalpuKJaang Boxgy i rac, peaynstar Oype iHmmmm
{puec. 21.2, 6). 3a yMOBOIO piBHOBard THCKH CTOBIIYH-
Ki®s mux pigus ua pisei CD y mocyauEax € ofHAKOBU-
mH, Tobro p, = p,, abo p,gh, =p,gh,. 3Biack

LA

p2 hi

3a ymosu pienosazu pidun pisnux zycmuM y eid-

KPUMUX CRoAYyLerHux nocyourHax cmosnyux pidunu

3 MeHWwow z2ycmuMow Oyde suUUM, HINC CMOSNMUK

pidunu 3 Giavwiorw ezycmumow. Biduowenus sucom

cmosnuukie pidun ofepneno nponopyliine do eidno-
wieHHS TXHEX 2ycmum.

B BurotoBnremo sigkpuTuit pigMHHNE MaHomMmeTp
Ha npaere wonimc U-mopi6uoi TpyOru, y sky
HaJUTO ouHOpinny pimwmy, HajiEeMo TyMOBY rpy-
my i anerxa HarmcHemo Ha Hel. Bucora cropnumia
PIAMHE B NDABOMY KOXiHI 3MEHINNTLCH, & B JdiBoMy
abinpumareca (puc. 21.3). Ha pisui AB tuck y pignmi

Puc. 21.1. Y pasi Hanme-
BaxHA pifjsn B ofHe
KoniHo U-nogibrol Tpybku
BOHA REPETIKaE B Apyre
KORIHO

Boga

Puc, 21.2. Y BigkpuTux
CRIOAYYEHWX AOCYAVHAX
OfHOpiaMa piguka BCTa-
HOBIHOETHCH HA OAHOMY
piBHi {g); sKWwo piguHK
MAIOTh piaHi TyCTuHY, TO
CTOBNYKK i3 PIAUHOK
MEHWOT rycTinnm bygse
6inbil BUCOKM (6}
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Puc. 21.3. Pizunyr ar
MOCGEPHOTo TACKY P,
I ey nositps p,
KOMIEHCYETDCR THC-
KOM CTOBf4MKa pifun-
HH sucoron Al

Puc. 21.4. U-nopibua
TpybKa, W0 Hanop-
HeHa piguHo | Mae
tKany,— BifgKpuTui
piavHHKiA MaromeTp

oyne oxsaxopum. ¥V rtouni B ne 6yae tHck uosirpa p,
B OpaBOMYy XoJiHi, ¥ Touni A -~ arMocdepumii THCK
p, maOC THCK pgAh croBoumKa pifmmm Ah. Orxe,
P, =p, +pgAh.

Tobro aa gonomorore U-nonibnol rpybku, sxa sa-
OOBHEHA ORHOPiEHOW piAwHCI, Ta AiHiKH, Mo f03-
BOJNSIE BHMIpATH pisHMINO piBHIBR piAMEN B KoniHAaXx
TPYSKH, MOMKHE BH3HAYHTH PISHHIIO MM THCKOM
noitpa {abo iHmoro rasy) B nocyxuHi Ta armocdep-
HHM THCKOM: p, —p, =PgAh.

Bignoeigaumit opunaz Mmae HasBy eidkpumuil pi-
dunnuii manomemp (8ia rpen. manos — pigkmii, me-
nlineEui Ta metron — mipa, sumipiosaTy) (puc. 21.4).
Manomerpn IWIBRPOKO 3aCTOCOBYIOTH V TEXHini, mpo-
MHCJIOBOCTi, HA TPAHCIOPTI.

B 3amiHoemo pigHHUA M3HOMETP H3 MRTANeBUN
Pigupaamit MaHoMerp He B3aBXIM € BpYYHHM
V KODHCTYBRHEL: Horo HeolOXi{HO rOTYBATH 0 BUMIPIO-
BAHL — HAJWMBATH piguHy Ao notpibmoro piemsa Ta
OPOBOAETH HoAaTxoBi ofumcnennsa. TomMy B Texmimi
BHKOPHCTOBYIOTE MemaJnesi degopmayiili manomem-
pu (puc., 21.5).

Ocuonuuii eneMeHT MeTajeporo aedopmanidnoro
MaHOMETpA — THYUYKa Ayromoxi6Ha Tpy0ka, oaguH Ki-
Henp fAKoi € sanagnwm.. JApyrui xizens TpyGKE crony-
YAKITH 8 PE3EPRYapOM, Ae BUMIpIOOTE THCK. lipwaumn
Aif nux MaHoMeTpiB Takui. HKmo THCK rasy BcepeauHi
TpyOru Gianommit Big armocdepHoro, To rEyYKa TpyOKa
postpsMaAseTRCA 1 i1 pyx mepepaeTscs 0 CTPLRKH, Mo
pyXaeThes BAXOBXK MIKaiauM upmaaxy. Ilicas smesmes-
HA THCKY rasy no atmocthepsHoro tpybra nosepracnes
y nouarkoee (HezedopMOBAEE) MONOMKEHHS, 8 CTDiNKa
BYNMHAETHCH Ha noanaqmi 0.

Puc. 21.5. Meraneswit nedopma-
HifHMA MaHOMETD: 0 —— 3aranbHmit
BUrNAR; 6 — KOHCTDYKUIR: TpyGKy 1
3a fONOMOroio NepenaBanbHoOrg me-
XaHismy 2 nprkpinneso po crpinku 3.
TueK Bu3HANAIOTD 32 WIKanoio 4



Illxanxa MeTaneBoro manoMerpa nporpasyiioeasa B rackanax abo
armocdepax.

Yuuimocs posa’szysaru sagaui

Jopouo. ¥ npase xoiino sigxpurol U-noxibuol TpyOxu, v sixy no-
epefHLQ HAJHTA BOJS, HAJNWBAIOTH MIAp racy sasropinku 12,5 em. Hxolo
6yae pisuunsa pisuis Bopw i racy B mpasoMy Ta aisomy xoninax U-noxi6-
Hoi TpyOxu, Konu pyx pizum npunuuuThea? I'sc i Bosa He sMinryioTscs.
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n Ninbusaemo nincymkn

CrnonydyeEnMy NOCYAHHAMM HASKBAIOTL NOCYNHEHN, AKi 3'eawmani
Mix cobore i Mim sAKuMH MoMe neperixary pigmuAa.

¥V BiakpuTHX cnoxydeHHX nocyzusHax pismux dopm Ta posmipis
OAHOPIAHA HepyxoMa DiAMHA BCTAHOBJKETHCH HA opHomy pinsi.

Bigkpari pignauei MmamoMerpy —— I NPHAAAH AJIA BEMIDIOBAHHS
THCKY rasie: p =p, +pgAh , pe Ah — pisEuns piemis pizveM B Koui-
HAX Opuiapy; p, — aTMochepHHEH THCK,

Ha npaxTuni mUpoKe 3acTOCYBRHEA 3padiiuaM Meranesi aedop-
Manitei MaHOMETpH.

? KouTtponbui 3anuranns S e
1. Ao € OCHOBHA BRACTUBICTL CNIOAYUEHMX NOCYRWH! 2, AK noBoaaTh cebe pigwn-
HW pi3HOT ryCTWHI, HanuTi B cnoayveni nocyanun? 3. Lo Take mavomeTtp? 4. Ax
NPALIE BIRKPUWTHR DPigHHuA manomeTp? 5. Onmuwite Gyposy Ta npuHuMn Ail Me-
Tanesoro fiedopmaiiHoro MmaHomeTpa.

P Brnipasa N*® 21

1. Y piguHHOoMy MaHomeTpi mictuTbeA nigdapbosana sopa {puc. 1). flise xonixo ma-
HOMeTpa BigkpuTe B atmocdepy. Ha ckinbkit BiPI3HRETLCA TUCK ¥y nocynuHi Big
aTmoceproro?

2. Y pigusHomy maHoMeTtpl Micturech pryTe (puc. 2). flise koniHo maHomerpa sig-
Kpure 8 armocdepy. AKKA TUCK y NOCYAUHI, AKIIO TMCK aTMOCEpPHOro NoBITPR
Ropisrioe 100 xila?

Pl
BN

ST P, 3

3. Y niBe Koniso cnonyuyeHux NOCYAVH HamWTO Fac, CTOBTIUMK AKOIO MA3E BUCOTY
20 oM. Axol BACOTM CTOBNUMK BOAM NOTPIGHO HaNWUTK B Npase KoniHo, wob piguHa
nepefysana 8 pisHoBa3zi?

4. Bucora BogomanipHol Bexi gopisHice 25 M {puc. 3). Akum bype TMCK BORM
Y BOAOrOHi B KBaPTAPI Ha TpeTbomy nosepd ByauHky? Bucota nosepxy cTaHo-
BUTE 3 M, TpYBK BOLOrOHy B KBapTupi posrawoBani Ha Bucoti 1 m Big nignorm.

5. Y skt nocnigosHocri norpibHo BigkprBaTH T2 3aKPUBATH BOpPOTa TPUKAMEPHOIC
wmosy {puc. 4}, wob npoBecTu CYAHO NPOTH Teuil?

Puc 4 e 6




¢ ExcnepumeNTanbHi 3aBAaHHA

1. BuroToBre BhOMa 3 KOpAYCE OAHOPa30BKX WhpWis Ta WwMaTkis rymoBoi Tpy6-
KW Cnonyuedi nocyansn (puc. 5). BuaHaute ymoBy piBHOBaru 8 LiWX NOCYAMHAEX
CTOBAUKKIB BOAW Ta Onil,

2. CKOpUCTABRWWUCH RPO3CPOIC ENaCTUHHOW TPYOKOID Ta NHIAKOW, BUrOTOBTE Ma-
HOMeTp, wio Gyne BuMMIpIOBaTH PISHMYIC TUCKIB B armocdepi ta nnawli (puc. 6).
Mpocreskre 3aMiHy pizHMLE TUCKIB NpoTaRrom AHA; 3pobiTh BUCHOBOK.

§ 22.TIAPABAIMHI MALUUHA. HACOCU

Yu moxe moguma NigHAT cnorda 6e3 Baxens, Maloun Tinbku 3'efiHani mix cobow

? HWHHADY 3 NOPUIHAMKA T3 HeBeNuKy KinbkicTb pigwnn? Ha nepumf momag — Hi
Ane asromoburent 3a QONOMOrOI0 HEBENWKOND FiARaBniuKHOre NpUCTpoio ~ rigpas-
RIMHOrO JOMKpaTa — nigHiMaioTe CBiA asromobine ans 3aminn koneca abo gns pe-
MOKTY, 3 Ha 32BOAAX NPAYICWTL rigpasnivki npecy, AK wramnyloTb petant Mailiny i3
METENeBuX 3aroTiBoK. Ak MOXHA NPUKASCTH MeHIdY CUnly, a oTpumati Binbuly, Bu
Ai3HAETECH 3 HacTynHoro naparpada.

“ Buxopucrosyemo rigpaBniuninit npec gAR OTPMMAaKHA BUrpawy B cuni
Tigpapniusuit npec (puc. 22,1, q) cRAAZAETECA 3 ABOX CHOnyde-
aMx uraignpie pissoro giaMerpa, Axi aanoeHedo pofovyoio DIFHHOK
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Puc. 22.1. Hapuanbxa mopgens rigpaeniudoro npeca. Liel npec poasonse opepxari
surpaw y cwai: mana cuna (F,) possonae cruckaty Tina 3 senmkolo cunoo (F,)

{qacTime MamMHHWM MACJIOM) i 3AKPHTO PYXOMHEMHE HNOPHIHAMM. AKINO
oopinEi 6yayTh posTamiosani Ha OXHOMY piBHi, TO THCK pigmuu HA Hop-
ki 6yze opHakoBMM. CHJa, 8 AKOIO piAHHA ji€ Ha HOpIIeHbL, BH3HA-
YAETHCH THCKOM i HJIOHNero NOpHIHs, ToMY Ha Oinemiwit nopimene xie
OinpIma cuia, 4 HAa MeHMIMH — MeHNIa.

Hexait F, i F, — cunn, mo airore Ha nopmni npeca; §, 1 8§, —
nnolni noBepxoHL nopmiuie (pue. 22.1, 6). Tuck pixwsu Ha nopwi

. F, K, F_F
ogHaxosuil: p, =p,. Iipu npomy p,=—, a p,=—*%, TobT0 ="
F S . S: 3 Sﬂ LI Sz

Taknm yuHOM, —* =, Cuaa, wo dic 3 6oxy pidunu Ha éeauxuil nop-

F
uieHb, € Giavuion 6id c;u.nu, wo die 3 Ooxy miel camoi pidunu Ha maauil
noputens, Yy cmiAbKu pa3dis, Yy cKiAbKU pas3ie naowd 6eAUK020 NOPUIHA
Ginvwa 6id naowi manozo. lamuMy CroBaMY, CUJIA THCKY pigwmmwm, oo
Aie Ba nopiueds, rrporopuifina ol nopuIHs,

Pobora npeca nonsirac v CTBOPeHHI Ha BenmKoMy nopiei 6inemol
cunm. Harpckamoum Ha Malrui#f NOpIneHbL, MM CTHCKSCMO MACIO B Ma-
xomy umiainapi # marmitTaemo foro y Besnmxmil nmaigap. THCK Mac-
Ja ¥ BeIHMKOMY OuJisapi spocrae, i DOpPIDeHH BEeJHKOre HHJILHEpa Bee
cmnHime cruckae {ToOTo npecye) Aerans, Uigpapnivawil npec fossonse
OpepyRaTH 3HAYHUM BHUrpamr y cuii, AK#H 3aneXuTE Bij BiIHOINEHHSA
ILJIOI IIOPUIHiE.

Puc. 22.2. FMigpaeniuni Herpyment: npec (a); gpomkpat (6); Tpybo-
ArnHaNbHWK (8} rinpaeniudi HoOXwU (2}




3a TakuM NPUHOWUOOM OPALIOITE H immi
ziBpaeniuni incmpymenmu Ta npucmpoi (puc. 22.2).
Tait, rigpaBmivenit niafoMHUK [03BOJISE, OPHK-
JABIIN HeBEeJAUKY CHJY, NiIHATH BAXKKHUH aBTO-
mobine (puc. 22.3).

B BuKopwrcTOoBYEMO HacoCn ORA BifKAauyBaHHH
BOOWM

Hadnepmumy rigpasaiunuMe Mmamwuaama, axi
3a8CTOCOBYBA&JMCH Iile B CTapopaBui wacm, Gynam
BCMOKTYBAJIBHI T2 HarHiTANLHI HacoCH.

Y ecmorxmysanvuomy Hacoci (pume. 22.4)
BHACHIZIOK HigHATTA HOPINHA THCK y pesepsyapi Puc. 22.3. Mgpasnivknii
A NOPHIHeM SMEHIIYETLCHA 1 Kijanax a sikpu- MIAVOMHUK - NpUKnan
BaeThcs. Yepes mell BiakpwTHi wianaH Boga mim | APABAINHOI Maluhu
BILJIMBOM ATMOC(EPHOrc THCKY p, UinidMaeTsCsA
B pezepByap wix nopusem. Koaw nopmens mouse
pyxaTiCs BHUS3, KIANaH 4 3aKPHETLCH, & KJanaH b
BLAKPUETLECA 1 BoAA HOYHe BEAMBATHCH Ueped Kpan
Hacoca. ¥ pasi momaneInoro pyxXy NOPIUHSA BFOPY BCE TIOBTOPIOETHCH.
MaxcnManbpeEa BHCOTA, HAa AKY MOMHA TiIABATH BOLY 538 JONOMOIOKO
BCMOKTYBAJILHOIO HACOCA, BHSHAYAETHCHE aTMOCGEpHEM THCKOM 1 Cra-
noeuth 10,3 M (npurapaiite, yomy).

Y naznimaavromy nacoci (puc. 22.5) mix uyac mepIIOro pYXY
TOPIOHA Bropy THCK HAX NOBEpPXHEI0 pixVEM Haz KJjaanaHoM a i min
KIATIAHOM b BMEeHIyETHCH. YHuCHIAOK HBOr0 KJanaH ¢ BiIKpHBAETHCH,
a xnanad b — saxpusaerscs. IIig giero armocdeproro THcky p, Boma
nigHiMaeThes 38 noporEeM Yepes siakpuTeit xianam a. Ilorim, xonm
OOpHIeED NOYHe PYXATHCH BHHU3, Yepes 30iNbINeHHs THCKY HiZx HOpHIHeM
KJIanaE 4 3aKpHUETHCH, & Kaanae b Bigkpmerncsa. llopmens BuTHCHE

Puc. 22.4. MNpuHynn Al BCMOKTYBaNbHOMD Puc. 22.5. Y HarsitanbHOMy HacoCi BCMOK-
HACoCa: BOJ2 NIgHIMAETLCA 32 NOPLUHEM 3a TYBaHHA BOAV Niff YaC KOXHOTO 3BOPOTHO-
paxyHOK Aii atMocdepHOro TUCKY ro pyxy fOPWHA 3MIHIOETHCR Ha HarHiTaR-

HA Bofm 8 Tpyby BOAOrOHY

3
g

m
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yepes KJaamas b Boxy e BepTHRaJALROI TpyO#n . Ilix wac Apyroro pyxy
TIOPINHA Bropy Khaanax b Oyae saxkpuruit 1 Bona 3 sepruxanesol TpyOoH ¢
He NOTPaNNAATIME HAZAN V HACOC.

n flin6usaemo nipcymxn
BiacTuBOCTI crIoNyYeHHX IIOCYIMH IIOKJA8IEHO B OCHOBY Jii rippas-
Jiygpx MainuHa Ta Hacocie. PiBHoBara cma v rigpaBiidHMX ManIBEAX
S

2 2

fyme sa yMOBH, SKIO > =-—3,
1 Sl
Hacocu OysaiorTs BeMoKTyBasbHI Ta HarHitansni. Heopmianmmu
AeTanAaME HacoclB € mopiness, HUAIHAD TA KIAOAHN, MO NPONYCKAiOTh

piaugy TINBEKH B OZHOMY HAIDPAMKY.

? KoHrponoHi 3anvTaHbn -
1. Y voMmy ronArae npusyun gif rigpasniviol mawmnan? 2. Chopmynoiire ymosy
piBHOBaru NOPIWHIB rinpasniuHol malinHK, 3, [ie 3acToCoBYIOTBCA Hacocu? g Rk
BUEW HAcocis BY 3Haere?! § HuM BUIHAHAETBCA BUCOTE NIZHATTA PIOUHN Y BCMOK-
TYBanbHOMY Hacoci?

. Bnpasa N2 22
1. Kyau pyX2€ThCA NOpLLeHb HAcoCa {Ane. PUCYHOK) yropy um

BHW3?

2. Rxe 3ycunns po3ssusac rigpapniusuil npec, AKIO A0 Manoro
fOpWHA npyknagawte cuny 100 H? MNnowi noplxis popis-
HI0I0Tb 2 cm2 i 2 ami

3, Ha Ginbwnit nopliess rigpasniuHol MawnHn i€ cuna 4000 H.
flka cuna gic Ha MeHWKE nopiieHs, AKWO MNoWi noplHis
nopisHiooTs BignosinHo 400 cm? i 10 cm??

4, o6 33 ponomorclo rigpasniuHol MaluMeK NIGHATW KolTednep Barow 3000 H, go
ManRoro NOPHIHA NpuKnagaTs cuay 200 H. Yomy QOPIBHIOE NAOIL3 BEAWKOTO
NOPLWHA, RKILO TNOIa Manoro CTaHoBuTL 4 cm??

5+ Manui nopiuens rigpasnivHol MAKKHK ONYCTUBCA MR pi€ cnnn 300 H Ha 4.om,
a sennkuil NigHABCH Ha 1 oM. Axa cuna Aifna Ha BENUMKWA noplueHs?




§ 23. BULLUTOBXYBAJIbHA CUNIA. 3AKOH APXIMELA

Yomy My, AKMIR 3aHYpUAK Y BOAY M BIANYCTWAM, BUCKAKYE Hajl NOBEPXHED BOAn?
Yomy BamKuid Kamixe, AKX Ha Cyll He MOXHa 3PYLIMTK 3 MICURA, AErKo NigHATY nig

sogolo? Uu npaspa, Wo moguHa y Boai nepebysac B crani nHesaromocti? Cnpobyemo

pozibpamcst

n AoBOoAMO iCHYBaHHR BUILUTOBXYBaNbHOI CUK
Ho xopomucna TepesiB mifBicmmo aei oxna-
KOBl Kyni. OCKiABKM Maca KyJk € ONHAaKOBOO, Te-
pesu zpiBHOBa)eHO (puc. 23.1, a). Ilincrasemo nix
NpaBy KYJAIO HIOPOKHIO nocyauay (puc. 23.1, 6).
Hannemo B mocymuny Bomu i nmobaummo, mo pis-
HOBara KOpoMHCHA nopymurtihes {(puc. 23.1, 8): Ha
Kynio y eodi Gie cuna, HAnNpAMIeHa 6zopy.

3eiaxn x Geperncs nn cmna? o6 posifpa-
THCSH, POSTIIAHEMO 3aHypeHu# v piguny KyOukr. Ha
HBOTO 3 ycix OoxiB AiloThk CHJIE PiADPOCTATHYEOIO
THCKY pigmmu (puc. 23.2).

Cunw rigpocratuysoro tucky F, ta F,, mpo
niores Ha Giumi rpami xybGmka no ropusonTasi,
€ piBHEMH 32 3ZHAYEHHSM, &J€ TPOTHICHKHUMH
3a HampsMKoMm: naomi OGiunmx rpazel ogHaKoBi
¥ rpani poaramoBani Ha oxpuaxosilt raubuui. Tari
CHJIM BPiBHOBAMKYIOTL OHHA OOHY.

A or canm rigpocrarmunoro tTuery F, ra F,,
mo BignoBigHO Ai10TE HA BEPXHK T& HHMKHIO rpasi
ryOuKa, OXHa OfHY He 3piBHOBa&)KYIOTh. Poabepe-
MOCH JleTajibHiime.

Ha BepxH0 rpadms XyOHKa fic cuia THCKY
F,=pS, ne p,=pgh, (p ~ rycrusa pinunm),
robTo F, =pgh,S. Ananoriyso Ha HMMHIO I'DaHb
Kybuxa nie cuna rtucry F,=pgh,S. Ockinskru
HYOKHA rpads nepebysae ma Olasinmit rambuni,
nim pepxus (h,>h ), To cuna tacky F, 6inpma
sa cuny tucry F, . Pismopi#iaa mmux cma gopis-
HIO€ MOnymio pisuuui cun F, i F ra nanpsamiena
B Gir #ii 6insmol cuire, 100TO BEPTHKANBHEO BIODY.
Orxe, 0 BepTUKANL Bropy Ha KyOHK, sanypenui
vy pinmny, Oyze mifgTH cHia, 3yMOBJHEHA PISHULEIO
THCKIB Ha #Or0o HMIKHIO T& BEDPXHIO rpani,~ 8u-
wmoexyeanvha cura: F_  =F, ~F .

Ha r1ino, postamiosane B rasi, Takom nie
BHINTOBXVEAJIbHA CHJA, AJIe BOHA BHAYHO MeHia,
Hi’ BHOITOBXYBAJILHA CHJA, IIC Aie Ha TiNOo B

Prc. 23.1. Ha xynio y Bopi

i€ cuna, HanpamneHa HOropW

Puc. 23.2. Cwnm ticky, wo
AioTb Ha Giuni rpani Kybu-
ka3, 3piBHoBaxeni (F, = F,}.
A OT CunNa THUCKY, AKa flic
Ha MUWKHIC rpaHb, Ginblwa,
HDK Cuna, 1o RBie Ha BepX-
#io rpakb (F, > F))
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Puc. 23.3. Aicbepr nnaeae
Ha NOBEPXHi BOOM 3ABRAKK
i suToBXyBanbHOT (apxi-
MEROBOI) CUnM

g g'mefr }

- B

Puc, 23.4. Ha Tino, 3anype-
#e B ra3 abo foBHICTIO UM
YacTKOBO 3aHypeHe B pi-
DUHY, Die BAWTOBXYBANbHA
CHNa, AKY TAKOX HaIUBAIOTH
apxiMe,qosow CHROK

114

pijuHi, TOMY LEC ryCTHHa razy HaDararo mesrma
38 I'YCTHHY pipmHu.

BunrTosxyBansHy CHJY, IO Jie HA Tijo B pi-
auni abo B rasi, HASHBARIOTH TAKOM apximedosoio
cunorw (Ha 9ecTh AABHLOTDEILKOTC BYSHOro Apxi-
Mena, AKWUH yoepiie BKasap Ha ii icwysanns Ta
obumcaus Ii anavenna) (puc. 23.3).

E PoapaxoByemo apxiMmegoBy cuny

ObuymcimMe 3HAYCHHA apxiMenoBol cuau Aad
Kybura, sanypeHoro B pimuny (xuB. puec. 23.2).
Ockinvkn F, =F,~F, a F,=pgh,S i F,=pghS,
To orpumaemo: F, =pgh,S—pghS=pg8s (h2 "‘1) .

Pisuuns rmbun (h, —h, ), #a axux nepeby-
BAIOTL HMMKHA TA BepXHA rpaHi xybura, € BECOTO0
h xybuxa. Tomy F, =pgSh. Bpaxosyioun, o jo-
6yTox naowui S ocHoBH KyOmka uza ifiorc BuCOTY
h popieuioe of’emy V wybuxa (Sh=V), ocrarousHo
orpumaemo F, =pgV .

Jlerko noGauwry, mo pV — ne maca pinuHEM
B 00'cMi KybOuka. Taxnum uuHoMm, F, =mg, fe m —
maca pinmuuu B 06%emi xyOmka. Tobro apximedosa
cuna dopisenioe 6asi pifunu 8 of’emi kybuxa.

Hami mipkysaHES MH DPOBOAUAH ANH KYy-
6uKxa, sKuil 6ys nosHicTIO SaHypeHHN y piguny.
AJe oTpuUMaHHI Pe3YILTAT CHDABIXKYETBCH HIH
Tina Gynbp-AKol dopmu i gusa BUOAaAKiB, ®oxM Tino
3aHypeHe B plAMHY YACTKOBO,— AAA PO3IPAXYHKIiR
norpibpo Gparu amiue ob’eM saHypeHoi B pimusy
yacrunu ob’emy rina. Kpim Toro, pesynsTar cripas-
FVETBCH 1 s rasis.

A temep chopmynioeMO 3aKoH Apximepa:

Ha Tino, 3aHypeHe B piguHy abo ras, gie swwros-
xXyBanbHa CWMN3, WO HANPAMNEHa BEpPTUKANbHO
sropy i AOpIBHIOE Ba3i piguHu abo rasy B obemi
3aHYPEHOT YacTnHK Tina:

me F,, — apximenoa cmia; p -~ T'yCTHHA pPifuHH

aGo rasy; V,, — ob’em saHypeHol 4aCTHHM TiNa.
ApxiMenoBa cuia HANDPAMICHA& BEPTHKAILHO

BrOpy i NpUKJajeHa 10 IEeHTPa 3aHYPeHOI YaCTHHH

Tina (pme. 23.4).



flinTeepimyemo 3akoH Apximefla excnepumenHTanbHo

Higreepgumo cupaseinueicTh HAIKX TEOPETHYHHX MipKYBaHb.
Jins Hporo npoBeseMo JOCJiA 3i cHenianbHEM IPHCTPOEM — «BiEDKOM
Apximepas. [IpucTpiff cCRIAHAETHCA 3 NPYXUHR 31 CTPiAKOIO, Bijepka,
Tijna, BiENMBHOI HOCYAMHM, CKISHKH.

ITigeicemo npyxuny, sigepxo it rino ao mrarmsa (puc. 23.5, a)
i mOBHAYMMO HoJOMerHs cTpiaky mirkorw. YoriM v Bigmusay nocyguny
38HYPHMO TiJIO — BOHO BHUTICHHTH JefiKHEt of’eM Bogu, #K& BiANETh-
et B cRasHKY (pue. 23.5, 6). Vracnminok gil cunam Apximena npyskuHa
cTUCHeeThed i cTpinka nifHiMerscHA BHINE Bif MITHHL.

Tlouswemo 1repesiBaTH BOAY, BHTICHERY TijioM, 31 CKAAHKH Y Bi-
HEepKO - IIPYMKKHA HOCTYHOBo Oyne posupamaarucs (pue. 23.5, 8).
Koawm Bcio Boay Hyne nepenuto {(puc. 23.5, ), crpiaka onycrTuThsCAa BEH3
i sxaxe Touno Ha MiTKy! TakuM ymHOM, Bara BojH, AKY BHTICHKJIO 38-
HypeHe y BOAY Tino, 3piBHOBa}XUIA apximenoBy cuay. Tobro Fy, =F,, .
Orae, Mu TigTBEpANMIY cHpaBeLIHBIiCT: 3aKoHY Apximena.

n 3'acoByemo, WO HIAKOI BTpATK Barn Tina B pigvHt Hemae

HigpicuMo g0 punamMomerpa KaMmiHens Ha HuToi. Juuamomerp
nokasye spary xamimps. [ligerasuMo CKIASHKY 3 BOJOX TAK, 06 xa-
MiHenps OyB nosmicTio 3amypeHH# v Bopy. lloxasamms gumHaMoOMeTpa
3MEHINATLCH., 3ERETLCA, IO KAMiHeNb «YTPATHB» YACTHHY CBOEl Baru,
Ane miarol srpaty Barm Tina v piawri He BinOysaeTnhcH: Bara nepe-
poanofinsAeTheH MiK migBicoMm (HHMTKOIO) i omopoio (pimmuOol0). Hasite
SAKIIO apxiMe/OBA CHJIA, INO Ai€ HA TiNO, € HoCTATHBOIO, MO0 yTpUMaTH
e tino, i migsic me 6yme posTArHyTHi, TO TiJIO BCe OfHO He nepebysac
B HEBAroMOCTi, aji’Ke BOHO THCHe Ha Onopy — PiAHHY.

Onuar Tpeba 3a3HAUMTH: KOAM TiJIO ILJiaBa€, HOro Bara posmoii-
NSETHCA HA BOLY, IO OTOYYE BCIO HoBepxHIo Tina. Tomy mix wac mna-
BAHMHA V BOXI HAM 3IACTHCH, IO MH BTPATHJI¥M BArY.

Pue. 23.5. Jocnig i3 «sigepkom Apximega» ROBOAUTL! SMLITOBXYBaNbHA CUNA HODIBHIOE Ba3i
BUTICHENOT TiNom pigunn
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Taxi xomdopTHi YMOBH HiATPHMYBAHHH B&XKOIO TiJia IpUBeiYy
A0 TOro, H10 BHACHiINOK eBOJIOmii madiMacuBHiimi ictoru ma Semui mu-
BYTE B OXeaui. ¥ Ham gac galfinbIDOI0 TBADWMHOIO € KUT, AOBKHHA
SKOTO MOMe csrate 35 .

Came apximezoBa cHa HOIIOMATAE HaM IifHiMarTk y soii saskki
xKameri abo immi npeamerw, ajKe uacTEHA BArw OUX Tia v Boni apig-
HOBAXKYETHCH HE CHJAOIO HAINKX PYK, 8 apXiMefoBOO CHJIOK.

Onuax OyBalOTh BEOAAKH, KOJH BOAA He JONOMArac miHATH Tino,
a Hasnakp — 3zaBamae. lle Tpanaserscd, KOMH TiNO, HAOpUKAAL A0-
CHTDL BeNHKHI KaMids, NeuTh Ha AHL 31 MMiNBHO A0 HEROrO YIPHJIIArac.
Bosa ge Moxe HOTPAIINTH Hi HHAKHIO HOBEDXHIO Tijna I CBOIM THCKOM
BOTIOMOITH e Tino miarsatn. Haa Biapusy rina Bix gua caip mogonatH
CRJIY TAXIHHS, AKA Ale HA TiNO, A TEKOMK CHJIY THCKY BOAH HA BEPXHIO
nosepxui Tina. ([lo peui, camMe 3 UM MH CTHKAEMOCH, KOJIH HaMars-
EMOCH BUTHITE IpobKY 3 HaroBHeHO! Bojoio BamHm.) Caiyn sayBaskHTH,
IO 383HaYeHe ABUITE MOMKe IIPH3BecTH M o Tparenil: AKImO miasoxmuii
YOBEH OIYCTUTRCH HA TIMHHCTE JHO 1 BHTICEHMTHL is-mip cebe Bogy, ca-
MOTYKKH CHJIMBTU BiH He 3MOMKe.

E Yuumocs po3g'aR3ysatit 3apaui
3oguva. Hrxa apximesnoBa cmia gzie Ha cyuiapHmi amoMizicBni
6pycox macor 540 r, AKIO BiQ HOBHICTIC 3aAypeHHH YV BOLY i He Top-
KAETRCH JHa T8 CTIHOK HocynHHHT




n Nigbu#saemo nigcymun
Ha Bci Tina, mo mepebysaiors y pigmui abo rasi, aie sunrrosxy-
pasibHa cusa (apxiMesopa cuna). Ilpmuuma Ii noseu B TOMYy, mio Tia-
pocTaTuyHi THCKH pipuHm 200 rasy, siki AiloTh HA BEPXHIO Ta HEKHIO

nosBepxHi Tina, € piSHUMHU.
Baxor Apximena: Ha TiNo, 3aHypeHe B pigunHy abo ras, zie Bu-
IITOBXYBAJLHA CHJA, IO HaAIpPAMJIeHa BEPTHKAJBHC Bropy i mopissoe

. . s o L N
sasi pizmuu abo rasy s o0’emi samypesol wactunm tina: F,, =pgV,, .

? KonTponpsi 3anuraHus
1. Kyaw HanpaAmaeHa cuna, Aka gie 3 G0ry piguHn abo rasy Ha Tina, Wo B HWX 3any-
peni? 2. [0 € NPAYNHO BUHUKHEHHS BMILTOBXYBanbHOT cunin? 3, fix we Hasusa-
10Tk BMITOBXYBanbHy cuny? 4, Chopmymioitte 3akoH Apximepa. 5, Yw BTpavae Bary
Tino, 3akypene 8 pinuny abo raa? Yomy? 6. Y AKuX BMNagkax Ha Tino, 3aHypene
B DIAMHY, He fli€ BUILTOBXYBaneHa cuna? Homy?

Vs Bnpasa N2 23

1. illob sigipsari nigBogHWIA YOBEH Bif MUHKCTOrO AHA, BOHRCNA3N NPOKONYIOTE Mig
HUM Tyreni. nR qoro soHn uye pobnars?

2. Cranesa kyna ofemom 400 cm® 3anypera B rac. fika apxiMmegoBa cuna pie Ha
Kyno?

3. Ha kymio, NOBHICTIC 3aHypeHy y pPTyTe, Ai€ apximegosa cuna 136 H. Obuucnit
ob'em Kyni.

4, Anomisicsuii BpYCOK Macoio 2,7 KI' HacTKOBO 3awypexuil y sofy. Ipu ubomy Ha
6pycox gie apximeposa cuna 2,5 H. flka wactusa Gpycka € 3aHypesow y sofy?

5. Axvmy OyayTe NOKasanHs OMHAMOMETDA, AKWO BHABILEHVE fO HbOTO BaHTax
macowo 1,6 xr ra of'emom 1000 cv?® 3aHypuTit ¥ BORY?

6. Axwo nigsiuersu 4o AMHamomeTpa BPYCOK 3aHYpICIOTb Y BOAY, TO AUHaMOMETD
noKasye 34 H, AKmo B8 rac — guHamomerp nokasye 38 H. Obuncnite Macy Ta ryc
ThHy Opycka. §

7%, Yu BMKOHYIOTbCR Ha ITYYHOMY cynyTHUKY 3emni 3akow [lackans i 3axon Apxi-
mega?l

8% Ha cTanesomy TpOCi, XOpCIKiCYe AKOrO CranoButb 3 MH/Mm, pisHomipHo nigHi-
MawoTh 3 fiHa BOROUMK 3aTOHYRY cTaryio ob'emom 0,5 m3. 3uangite macy cratyi,
AKILO BUAOBKEHHA TPOCY popiBHice 3 MM, OnNopom BOAW 3HEXTYBaTK.
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o o IR Tema. BumipiosaHHs Macu Tina METOROM rigpocTartiy-
. i HOTG 3BANYBAHHA.

Mera: O3HAMOMMTHUCH 3 OfHMM i3 METOIs BU3Ha-
YEHHS Mach TiNnag; BUMIDATY Macy TiNa MeTOAOM rifgpo-
CTaTUUHOTO 3BAMYBaHHA.

OGnanHaHHA:  yuHniBCbxa ninifka, npyxuHa abo au-
HAMOMETD i3 33KNEEHOIO NanepoM WKANoW, WTATHE i3
My$GTOK Ta RANKOK, BUMIDIOBaNbHWA LMNHHEP 13 BOROW,
ABa T3, KOMHE 3 AKWUX TOHE y BOAL (Hanpuxnag, wma-
TOK MNactuniny, Gpenok, NAacTMKoRa KynbKa).

@ Teoperuuni sigomocyi TE— . :

MeTtog rigpoCTaTiuHOrO IBERYBAHHA IPYUHUA TUM, L0, MAIOUH TINLKM MEHIYDKY,
RiHIAKY Ta NPYXUHY, MOXHA JOCATL TOUHO BU3HAUWTK Macy Tina.

Ko pocnipxkyBaHe TiNO TOHE Y BORL, TO ANA BU3HAYEHHA AOTO Macn METOHOM
ripOCTATUYHOTO 3BAXKYBaHHA TINO CNOUYATKY MIABIWYTH ¥ ROBITPI Ha npyxudi #
BUMIDIOIOT NOQOEKEHHA NPYXuHK (puc. 1) Y ubomy pasi xa T1ino ghote psi cunu:
CHRA TAXKIHHA @ CHN2 NPYXRHOCTI APYXKUHKA. Y XOAI BUMIpIOBarHs B NOBITPE gicio ap-
xiMenosoi cuin MoXHa 3HexTysar. Ockinekn Apu LHpOMY TINO nepefyrac 8 crnoxoi,
TO CUNK, WO BIICTL Ha HBOTO, € 3piBHoBaMeHMMn \F = F_ ]

Ax sigomo, F_, . = kx, {ge x, — nOpoBXeKHa NpyxuHul, a F, = mg. Takum unHom,
picravemo: kx, = mg (1).

MMotim gocnifpkyBaHe TiNo 3aHypioioTbL y BuMIDIOBanbHUA yunikgp i3 BOACKW
(puc. 2). Y ubomy pa3i KpiMm cunm TRXKIHHA A Canv NPYXHOCTI npysMiu Ha Tino ple
apxiMesosa cuna. OCkinbKK AP IJBOMY TiNO 3HOBY Nepebysac B CAOKOI, TO CUAM, WO
AilOTL Ha Tino, 3pisHoBaxkeni \F + F = F_ |

fix sigomo, £, = pgV, a F, . = kx, (ne x, — nofosxenns npyxunil. Takum unHOM,
pictanemo: kx, + pgV = mg; kx, = mg - pgV {2).

floginvewy pisHanba {(2) Ha pieHaxHa (1) | Buxonaswy HeoBxiaHi NEPETBOPEHHA,
gicradHeMo ocrarousy GOpMyny N BUHAYEHHA MacK Tina:

PV 3,
X, X,

m =

E

Puc. 2

Puc. 1
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BKA3IBKM LLOAO POBOTY

n Migroroexka Ao excnepumeHTy

1. [epm six pouary BuKoHyBaTH pobory, yBRaKHO HpoUXATAITTE TEO-
permari Bizomocti. HpurasaiiTe, 3a AKUX YMOB BHKOHYETBCH 3a-
ko I'vka, AKOW0 € IpMUMHE BHHMKHEHHS cuiau Apximena.

2. 306epiTe npucTpifl, AK HOKA38HO HA DHCYHKY, HOXRHOMY Ha HO-
yaTKy pofoTH.

3. BusHaure Iiny NOXINKY IHK&J BUMIPIOBAJILHMX NIPHIAKIB.

4, Busuaute o6’em V, Boam y BUMIpIOBaNbHOMY LMIIiHADL.

u Excnepumenty

Pesynemamu eumiprosane 0dpasy m 3aHoceme 0o madnuyi.

1. IosHauTe TOPHIOHTANBHOK PHCKOIO IOMOMEHHHA IOKaXKUAKA
AWHAMOMETDA, KOAW NPYXKHHA HE DOSTATHYTH.

2. HizsicyTe ofHe 3 TiJl A0 OPYEHHEM ANHAMOMETDH, HOSHAYTE
nonoyenus noxaxcuuxka. Bumipa#ite nimifiroio mnozosixeHHsA
OPYXHHEH X, .

3. IMomicrite mig niasimene tino suMipiosanbEuil HUIIHAD i3 BO-
A050. ARYPATHO IepecyBaiouy My@drTy wTaTess, TOBHICTIO 3a-
HypTe pocixilixysaEe Tino v Boay. Bumipsiite noRoBKeHES
Opy»uHM X, i piBens Bosu V, y sBumipoBajbHOMY tMIisjpi.

4, Ioeropits pocxix aas iHmoro tioa.

m OnpauyoBaHHa pe3ynbratiB eKcnepumeHTy
1, Jina gom\oro Tixa:
1) Busnaure of’em V (V=V,-V};
2) ckopuerasumchk dopmynow (3), obuucairs Macy.
2. Pesyiprarn obumcireHs 3aneciTes o tabmmui.

n Anani3a pesynpraris exkcnepumeHty

IlpoananisyiiTe pesynsrarn. 3pobiTh BHCHOBOK, A€ 3a3HAYTE, AKY
dispgny BexHyuHyY i B sxkuil cooci® BH cporozHi BEMipioBasiy, sKi e
criocobu BuMiprosantis wiel Qisurunol BesyHN By 3HaeTe, ¥ YOMY ne-
peBara OHNAHOBAHOPO MeTOHY, BMMIpIOBAHHS AKOI BeNIWUWHM Jae Hal-
finbiny noxubxy pesyiabLTATY.

* Teopue s3aspaHHR "
Obmipryitte i 3anMINiTe NAaH NPOBEAEHHA EKCNEDUMENTY 3 BUMBHAYEHHA Macn Tina,

siKe He ToHe y Bogi. MpoBegity ekcnepumMenT.
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§ 24. YMOBU NNABAHHA TN

2 Y nobyTi Ana NpUroTyBaHHA PO3YMHY CORi NEBHOT TYCTHHI FOCTIONSPKNM KOPUCTYIOTL-
€A TakuM NpUAOMOM. BOHKM 3aHYPICIOTD Y PO3HUH CMpe AiiLe: AKWO TYCTUHA pOo3dK-
HY 3aMana, TO ARLE TOHe, AKLO AOCTATHA — CAAMBAE. TAK CAMO fiff YAC KOHCepRa-
Uil BU3HAYAKOTL | FYCTUHY LYKDOBOIO CHPOY. A 33 sKUX 3aranbHux ymoB tino Gyge
naaBaTy B pignKi uM rasi?

“ B aHauacmo YMOBK NNARAHNS TiN

Mun, 3BicHO, MOXKEMO HABECTH CHIABKHM 3aBrogHO OpPHKAAJIB LA~
papes Tiz. IInasaiorTes cygHa i YoBHE, AepeB’sHi irpamku i noeiTpani
KVNBKH, a Taxom pudu, peabdinm, immi icrorr. A Bif 4oro sanemxurs
3RaTHICTH Tiza nmaaBaTH?

YucneHHI ROCHiZE CBIAYATE:

1) mino cnaueae 6 piduni abo zasi, AKULO BOHO MAE 2YCMUHY MEH-
wy, Hixe zycmuna pidunu abo zasy (pT <ppm);

2) mino naasac 8 moswi pidunu abo easy, Axwo iicec sycmuna
dopienioe zycmuri pidunu abo zasy (pT = Ppin ) 3

3) mino moHe 8 piduni abo 2asi, AKUWO 60HO MaAE 2YcMURY GlrblLy,
Hinc zycmuna pidunu abo zasy (pT >ppm) .

B QOPPYHTORYEMO YMOBMW NAABAHHA TIA

Cnpobyemo reopeTHuHo oOrDYHTYBATH YMOBH niaaBands tin,

Higsicumo wa swrry Tine (pue. 24.1, o). Hxuo rino nepefysac
B piBHOBazi, To cHMJa TAMIHESA, N0 HA HBOTO jie, BDIRHOBAMYETRCH CH-
J010 HaTATY HMTKH. llounemo conyckate Tino B pinuxy. ¥ Mipy omye-
kaHHa Oyle 3poctaTH apximenosa cMiaa, MO Aie ma tino. Cusaa HatTAry
HHTKM 3MeHIIVBATHMETLCH.

Hani MoxyTs 6yTH Taki Tpm BapiaHTH.

Tino sanuwtumscs Ha nogepxwi pidunu, 3GHYPUBWILCL Y PiOuHY
Yacmroeo; HUmMKQ nepecmare oymu Hamsziymow (puc. 24.1, 6). ¥ nso-
MY BHIO&JKY apximeznosa cuia HOBHICTIO 3DIBHOB&KYE CHJIY THIKIHHEA:
F,.=F,, . Pospaxyemo ui ewmm: F, =p V g; F_ =mg=pVsg.
Is piBsoCTi HUX cun Ta 3 Toro, mio 06’eM 3aHypeHol YACTHHH Tijna MeH-
muit, Bixk o6’em ycworo Tina (VSEH <V,), orpumyemo P <Py, - HAxrmo

nepepizaTi HUTKY, TLNO BAIHINATLCHA IIAABATH HA IIOBePXHI piawHu.
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Puc. 24.1. Cuina TAXKIHHA,
WO Aie Ha Tino, 3piBHO-
BameHa CUAoI0 HaTary
HUTKY (0); apxiMegosor
cuacio (6, 8); CUoI
HATArY HUTKY Ta apxime-
AOBOK cunow (2}




Tino sanypumees 8 piduny nosHicmio; HUmM-
Ka nepecmane Gymu namsaznymoio (puc. 24.1, 8).
¥ npoMy BUIIRJKY apxiMeJ0Ba CHIA Te IOBHICTIO
BpiBHOBaXKye CHNY Taxinma: F, =F . 3posymi-
o, mo y hopMyni AAs pospaxyHKY apximenoBoi
cunp Tpeba BHKoOpHCTOoByBaTH ofeM He sanvypenol
4aCTHHA Tina, a Beworo Tina (V,,, =V,). Ia pisnocri
apxivMenonol cHiy i CcHAM THMIHHA OoTPEMYEMO
Pz &Py« HAxmo nepepisat# HATKY, TO TiNO 3anu-
IHUTHCH [AABATH B TOBHII pigmuu.

Tino sanyproemses 8 piduMy nosricmio; Hum-
Ka 3aruwaemosess wamsazwymow (puc, 24.1, 2).
¥V upoMY BHIAZKY CHJA THMiHHs 3pIBHOBAKYETHCH
ABOMA CHJIAMM — CHJIOI0 HATHTY HUTKH H apximezo-
sow cunoro: K =F,  +F,_ . Tomy cuna ramings
€ Olnpioro 3a apximenosy cuny: F_ > F_ . Is dop-
MYJL ISl DOSPAXYHKY CIJM TSRIHHS (Emm = pTVTg)
i apximezoBol cHIH, IO i€ HA MOBHICTIO 3aHypeHe
B piAMHY Tijgo (F;px = pMVTg), OTPUMYEMO {1, >p_ . .
Sximo B upoMy BHIAZKY HepepizaTd HHUTKY, TO
TiJIO TOHYTHME 1 3pelITOI0 ONYCTHTLCH HA JHO

IIOCY A HM.

B Crocrepira€emo NAaBaHHR TN Y XNBIN
npuponi

Tina memixanniB MOpiB i PivoK MicTATH ¥ CBOEMY
ckaani Barato BOAM, TOMY IXH# I'VCTHHA OJIH3BKA
o rycruny Boau. Hlo6 KepyBaTH cepenHL00 ryc-
THHOIO CBOrO Tijia, BOAHI MEIIKAHNL BUKODHCTOBY-
10Tk pisui «upuiiomus, HageneMo npRKIai.

Y pub i3 nnaBanpHHM MIXYypOM TaKe Kepy-
BaHHA BinGyBacTsCA 38 paxyHOK smiHy ob’emy mi-
xypa. Momwock mayrunye (pue. 24.2), axuit muse
¥ TPOHIYHHX MODSX, MOXe IIBHAKO ciuiuparyu
BHOBY ONYCKATHCH Ha HAHO 3aBANKH TOMY, IHO 3Mi-
EIoe 00’eM BHYTDIIODHIX MODOKHMH YV CBOEMY Op-
ragismi {(afme Iell MOJAIOCK JKHBe B saKpydenii
CHipana pPaxoBHHI).

Prc. 24.2. Momock Ha-
YTUAYC NNBBAE 33BOAKK
3AATHOCT amiHIoBaTH 06'em
BHYTRIUHIX NOpOMANH

Yy CBOEMY OpraHiami

Puc. 24.3. Nositpsina
obonoHka Ha uepesyi fo3-
BONAE BOAAHOMY NaByKy
MHAHATACA 3 TANDUHN Ha
MOBEPXHIO

Tlomwupennit v €sponi soganui nasyr (puc. 24.3) mece iz coborwo
B I#OMEY NoBiTpAHY OOOJIOHKY Ha YepeBlli — caMe BOHa Hajgac Homy

.

3anacy IIJIB.BY"-IOCTi H JOIIoMara€ HOBEDHYTHCH Ha IOBEDXHIC.

n YuMMOCA pO3s A3YBATH 3aias

3aaoua. Yu Oyme nnasary v sopi migga wkynsa macow 445 r, yee-

pezuai Aol e opoxuanua ob’emom 450 cm??
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n NinGvsaemo nigCymrm
Tino cuzmsae B pigmai abo rasi, sxore #Horo rycTers MeHIna 38

rycTuny piamue abo rasy (akmo p, <p,.).
Tino nnasae B TOBmMI piguuer abo rasy, sKN0 #Oro rycTHHA AOPIB-

HIO€ rycTuHi pigmum abo rasy (axmo p, =p,).
Tino Tome B piguni abo rasi, axmo #oro rycrama Ginesmma six

I'YCTHHH pigwau afo ragy (ko p, >p,,)

KoMuTponbHi 3anuTaHHA e R R
1. Chopmynioite ymoBy CrinmsasHa Tina B pigmei abo rasi. 2. 3a skoi ymosu tino
fyne ToHyT 8 pigrHi abo rasi? 3. fky ymoBy noTRIGHO BUKOHaTH, WOG TIRO na-
Bano B roewi piguHn abo ray?

?



P Bripasa N2 24 =

1. Yw Byne ceuHueBwit BpYCOK nnasat B pryTil v sopi?

2. Y nocyanHy wamnto pryTh, BOAy Ta rac (Aus. pucyHok). Pign-
HY He IMiMYIOTbCA. Y MOCYAuHY ONYCKAKTh TpW Kynbku: cTane-
8y, niMonnacToBy Ta AyboBy. AK pPO3TALIOBYIOTLCA WApK PifiMH
y nocyAuHi? BuzHaure 3a pucyHKom, fie aka Kynbka. Bignosige
NOACHITD.

3. Yu byge 6pycox macow 120 r i of'emom 150 cm® npapaiu
y Bogi?

4. Tino nnasa€ B rad, NOBHICTIO 3aHypPUMBILKCE. AKOIO € maca Tina,
AKio #oro ob'em cTanosutb 250 cm3?

Excnepwmeumnbm 3aBOAHNA = s

. [lepes’aHy fiHiIKY CROUaTKY 3a3HYpTe ¥ BUCOKWIA CTaKaH i3 YKXCTOK BOJOIS, 8 NOTIM
y BUCOKMUIA CTaKaH i3 po3umHom coni. 3a ranbuHoIo 3anypeHHs RiHIRKK BusHauTe
FYCTUHY PO3UYMHY COM,

2. BusHaure ryctuHy CUpOro AALA 3a YMOBM, IO Y BaC € CKARHKE 3 BigomMum ob'emom
BO[M, XapHoBa Cifb Ta YakHa fIOXKA, AKA BMIYe 7 r coni.

3. 3pobith «KapTesiaHCbKOro BOKOAA3a» -— i3NuHY irpawky, AKY
npuiymas Pere [lexapT: y nnacTUKOBY NARWKY HanuiTe BoAy
i nOMICTITE TyAKk OTBOPOM YHK3 HeBenVuKy MeHaypky (abo ma-
fIeHbKY CKNAHKY 3-Nif AiKiB), YacTKOBO 3anoBHeny BOJOO {Aus.
pucyHok). Boau B mensypui mae bytu crinokn, wob mexsypka
neps TopKanaca nosepxHi BOAM B NASuLi. 3akpuiite nAAWKY
npobxow | Hatuckith Ha Oiuni CTiMKy nnswkn, fpocainkyitte 3a
noBegikow MeHsypxru. foacHite i

§ 25. CYAHONNABCTBO TA NOBITPONNABAHH#A

N Crans mac rycruny, o Ginbiua Bijy ryCruHn Bogw, npote craneemit Bpycok y sogi
TOHE, 8 Cranesi CyfiHa nRasaloTs. A we Bci My Daunny, AK Baxki NoBiTpasi Kyni 3gii-
MaKOTLCA Bropy i NigRIMaIOTe TOKAOMA 3 Nacaxmupamn. oMy X CTaneei cygua nnasa-
10Tb ¥ BOAI, a NOBITPAHI Kyni Ha3MBaWTe anaparamu, wo neruwi 3a nosivpa? Orpuma-
Y BIANOBIAI Ha Ui 3anWUTaHHA BaM JONOMOXYTb 3HAHHA AP0 OCHOBK CYHONAABCTBEa
T& NOBITPONNABAHKA.

n 3'RCOBYEMO, HOMY NAABMOTL CyAHA

Hs mepinmil nomwisag, craine He € IPUAATHOI JAS BHIOTOBICHEHSN
anapyqoro 3acoly: rycruHa crani sabGararo Ginsira BiA ryCTHHR BOIH,
TOMY CTaJleBa ILIACTHHKA Y BOAL ToHe. AJle HKINO 3 IIACTHHKE 3poburu
YOBHMK i IIOKNACTH HOro Ha HOBEPXHIO BOAM, BiH naasarume {pHc. 25.1).
Yomy? Cnpapa B ToMy, 0 3aHYpPeHA YACTHHA YOBHMKA BMTICHAE BOAM
FOCTaTH®0, o0 apximMezoBa CHJia 3PiBHOBAKHIIA CHIY THMMIHHS, #Ka
i€ Ha Y0BHHK. !HInNMMu cloBaMu, cepeiHs T'YCTHHA YOBHHKA 34 paxy-
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Puc. 25.1. Cranesa nnacTuHKa
TOHE, & BUFOTOBREHWH 3 He
HOBHWK TNABAE

Puc. 25.2. 3azsnuait kopnyc
cyhHa posdapbosaHmi TaK, Wwo
suule sip BaTEpRiHi Kopabenb
qopHuit abo Ginui, a Hwkue
BigNOBIAHO uepsoHuA abo
dophwia, BinAa camoi sarepninif
OBOB'RIKOBO CTORTEL NOIHAYKN

HOK 1OBiTpDA B #Horo cepexamui ctae =abararo
MEHILIOIO, HiX IYCTHHA BogM. TOMY YOBHHK
IIABAE HA IOBEPXHI BOAM, JIMOIE TPOXH 3aHY-
DIOIOYHCEH.

Hsa BnacTHBICTH JIEKHTH B OCHOBI KOH-
cTpyxuii seix mnaByumx cyged. lxna cepedna
zycmuna nabazamo MeHWa 3a 2ycmuMy eodu,
i momy eonu niaséaioms Ha il nosepxHi, sany-
PIOIOYHCE Ha BiHOCHO HEBEJMKY YACTHHY CBOTO
ob’emy.

I'ACOBYEMO XaPaKTEPHCTHKN NNABAHHA

cyneH
Kony HOBe CYIHO CHYCKAIOTE H& BOXLY, BOHO
HoYyuHae saHyploBaTucH B Hel. Huxes yacru-
Ha CyAHA HOYMHAE BUTICHATH BOAY, VHACILAOK
YOro BHHHKAE apxiMenosa cmia. Koam apxi-
MENOBA CHXa 3PIBHOBRIKYE CHIY THKiHES, mo
Aie Ha ¢yIHO, BOHO NepecTse 3aHypIOBATHCH.
I'mnbunsa, Ha AKY 3aHYPIOETHCH CYAHO, HA3H-
BaeThCA ocadxoio.

Ocanxa cynma 6yme amimmposarmca 3a-
NeXHO Bij HaBaHTAaMEHHA CYAHA T8 Bif Toro,
y piurosiit un mMopenkifl Boxi BoHo nepebysae.
3posymino, 1o CYZHO He MOMHa HepeBaHTa-
wyparu. Haitbinema ocagka, 3a sxol cyzamo
moxke DeanmedHo ILiaBaTH, 3asHavdeHa Ha Horo
Kopriyci crienianpuo0 JiHi€I0 — Gamepainicn
{puc. 25.2).

Konxn cyano noemicTio HaBauTayKeHe, TO
BOHO «CHIMTE» V Boal 8 piBens 3 Barepninicro.
3HayeHHA apxiMeoBoi CHJIH 3a TAKOI OCAZKH
HABHBAETLCH NOSHON 8000MOHHANCHICMIO Cyji-
Ha. Haibinemi cygua — rtaugepu ans Ha
$TH — MaloTh BOAOTOHHAXHICTE g0 b Mmuan xkH,

robro IxHA Maca 3 BaHTamem carae 500 000 r. SIxmo 3 moBHOI BOAO-
TOHHAKHOCTI BHKJIIOUUTH BATY CaMOr0 CY[HS, TO MH OTDHMAcMO MK
cuManbHy 6azy 6aHmMaxcy, skuil moxe npuiinamu na Gopm ye cydHo,
T00T0 OobumcnuMo sanmaxconidiiomuicms cyona.

VKpaina — MOpcBKa gepxasa, il HaEeKHTH ITOHAK IIIBTODH TH:
cA4i KinomeTpiB Mopcekoro ysbepenoxs. B kpaini € ax mMopchKumil, Tax
i piuxoBu#l dmoT, gecarry ropris, 0 MalOTh BeJIHMKe eKOHOMIYHE 3Ha-
uwenns: Ogeca, Kepuy, BepaauchK Ta imunri; npamiolTs KECATKH CYAHC-
OynisHMx Ta cysHOpPeMOHTHMX 3apoiis (v Mukomaesi, Kuesi, Xepcosi,

Ogeci vougo).
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Riznaemocn, AK 3JiRcHUNACH Mpin NAKHK

nitaTu
JIronu Bare HABHO BUKODUCTOBYIOTH DOBiTpaEl Kyai,
0O 3iAMAKOTHCH 3aBIAKH 3AN0BHEHHIO COOICHKH
rapsuum nopiTpaM abo NerkKuM rasoM.

Ha nposiTpsiny Kyjam0 B Hoeirpi nie Bmintos-
XyBanbHa cuiaa. Yepes Te HIO cepedns 2ycmuKa
nogimpanol kKyali MeHuia 3a ycmuny nosimps,
BULIMOBXYBANbHA CUNQ GIAblia 30 CUNY MANCIHAHA,
wo die na xya. Piznuys Mij 6UWIMO6XY8AIbHOI0
CUROKW i CUNOI MAKCIHHA CMANOBUMb RITHIMANbRY
cuny nosimpanor Kyai.

{losiTpsigi KyJi BHKOPHCTOBRYIOTE JIJIH METeo-
poJsioriMHEX Ta iHmMmMX pocaigmenb, HpoBeleHHSA
3MAraHb TA IEePeBe3eHHA HACAMHUDIB, TypHCTHd-
HUX Ta NisHABAJEHHX HOJOPOIKeit.

TlopiTpsani xyni, HANOBHEHI JErKMM rasoM
(mepeBaskHO rejieM), HAIWBAIOTE AEPOCTATAMH.
OcranniMm vacom walynin momiupeHHs HOBiTDAHI
Kyni, Ari HanosHeHi rapsiquM HOBiTDsiM,— cyvNac-
i mouroasd’epu (puc. 25.3). Bucoky temneparty-
py noBiTps BeepexmHi xyni BiZTPHMYOTH rasosi
HaAbHHKH, BCTAHOBIACHI B rOpPNOBMHI HoBiTpsiHO]
Kyni.

OCRiNBKH FYCTHHS NOBITDH 3MEHIIVETBCH 3
BHCOTOIO, NOBITPAHI Kyl He MOMNKYTHh HiZHSTHCH
Ha #KY 3aBrofHo sBucoTy. Boum nigmimMaiorscs
TinsKky go Tiel BHCOTH, Je FYCTHHA HOBITpA AOpiB-
HIE cepefjHill rycTuHi Kymi.

u Yunmoca po3p’aiyBarn zagadi

Puc. 25.3. Nopitpaxi kyni,
AKi 3AIAMAICTBCH 33BAFKHK
3ANOBHEHHIY 0BOROHKK
rapruiM NOBITEAM, | 3apa3
3BYTLCR MOHTONbd epamm

3opaue 1. ¥V piuxosomy nopry cyaHo npuiiHano Ha Gopr 1000 T
BAHTAXKY, Yepes 10 ocafKka cyana 3binsimnacs Ha 0,2 m. Hxoio € mio-

Hia nepepisy cyisa Ha pisni savepainii?
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?

KOHTPONbHI 3ariMTaHHs

1. Ulo momua cxasamm npo cepegHio rycymHy cyhna? 2 Hlo vaxke ocapka cypra
i AKOI0 NiMiEI0 BOHA NO3HAMAETLCA Ha Kopnyd cyasa? 3. Ulo Take NOBHA BOROTOH-
HaXHICTB? BaHTAXONIBAOMHICTL? 4. FK 3MIHIOETLCA OCARKa CyAHA Yy pasi 3MiHM BaH-
Taxy Ta TycTuHm BOAM, y aki nepebysae cygHo (Hanpuknap, yHacnifiok nepexopy
3 mops B piuky}! 5. lijo Take nigsimanbHa cuna noBITpAHOIL Kyni? 6. Yum obme-
HeHa MAKCMMARbHA BUCOTA NIGHATTH NOBITPAHOT Kyni?

Bnpasa N 25 e o

1. Hu Gyge 3MiHIOBATUCA BMIUTOBXYBaRbHa CHMNE, AKA [JIE HA CY/IHO, KOAK BOHO ne-
pexofnts i3 piuky B mope? Um 3MiHKTLCA Ocaaxa cypHa?

2. Akuil MAKCUMaNbHUA BaHTaX MOXHE NEpPEesBe3Ty Ha NNOTY, AKWO Maca nRoTa
popisrioe 100 kr, a ob'em cranoBuTs 1 M7

3. FlositpAsa Kynbka Macoly 100 r HATATYE HWTKY, Ha AKIA YTDUMYETBLCR, i3 CMIOK
T H. Obumcnite apximepoBy custy, LIO Hi€ Ha Kynbky.

4. 3anypere 8 NpicHy BORY CYAAHO BUTICHAE Bopy OB'eMom 15 000 m3. Yomy nopiBkioe
Bara BaHTAXY, AKLHO BAra NMOPOXHBOIO Cy/iHa cranosurb 5 000 000 H?

5. CypHo B piuli sutickae sogy obemom 20000 m3. Ha cxkinoku 3miHuTbca obem
BOAW, WO BUTICHRE CYGHO, BHACNOK AEDEXORY CYLHA 3 Pitku JO MOpA?

6. Ob'em obonouxku nosiTPAHOT Kyni QOPIBHIOE 400 M3, Kyna HaTArye TPOC, AKUM Npu-
KpinneHa A0 NpuuanbHol wormy, i3 cuncio 800 H. flicns asineHeHHR TpoCa Kyns
nigHIMAETBCA RO AeRKkoi BUCOTI. AKOIO € TyCTyiHA NOBITPR Ha Uik BUCOTIT

7*. Tyctuna nositpa nobnunzy nosepxsi 3emni gopisioe 1,2 ki/m3. Akolo mae Byt ryc-
THHA TeRIore NOsips BCepenHi nosiTpaHOT Kym, wob kyns spiinanaca? Ob'em
Kyfi cransosuTs 500 m3, maca obononku i BaHTaxy fopisnioe 150 kr.

EKCNEPUMEH TANDBHE 3aBAAHHA o oz o

BuroToBTE 3 NNACTUKOBOT MNAWIKK YOBHMK | 3anycrits KOro B MMABaHHA Yy BaHHL
33 JOnNOMOrOI0 CORi Ta YaNHO! NOMKK BH3HAYTE BaHTKONIANOMHICTL BAlUOro YOBHA.
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3ABRAHHA ANA CAMONEPEBIPKU
3A PO3AINOM 2 «B3AEMOAIRA TUI»

Yacrmda 1. Bsaemogis Tin. Cvnu. Buawn cvn. Baxino. bnok
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1.

6.

7.

8'

3agfamuns 1--9 micmams minvky 00uYy npasuivhy 8ionosidv.

{1 6an) Blo sipbysaerses 3 Tinom, HKIO Ha HLOro He xhwoTs inm

rina?

o} Tino pyxaerbcs 3i IBMAKiCTIO, KA 30iABIIYVETHCH;

6) TLTO PYXAEThCH 31 MIBUAKICTIO, AKA 3MEHIIYETHCH;

a) Tino Moxxe nepefyBaTH TiNBKH B CTAHI CIIOKOIO;

r) Tino abo pyxaeTsca npsaMoniriiiHo pisHOMIpHO, afo nepebynae B crani
CIIOKOX0.

(I 6an) ledopmania Tina € IPpUYWHON BUHWKHEHHSA CHIIH:
a} TAXIHEA; &) TEPTH KOB3AHHES;
6) pyRHOCTI; r} TEPTH CIIOKOIO.

(1 6an) Baaemonin 3emai #i miTaxa, 1O HeTHUTh, XaPAKTEPHIYETHCS
CHLION0:

a) HpY»RHOCTL] 8) TEPTH CHOKOI}

6) TEPTH KOB3AHHSA; ) TEXKIHHA.

{1 6a.x} Bara tinma -~ 1e:

o) CHJIa NPUTATAHHA Tiia 10 3eMJl;

6) CHJIR IPYXKHOCTL, HI0 BUHUKaE B pasi nedopmanii rina;

g} CHJI&, B HKOIO TiNo jie Ha onopy abo poaTarye nigsic;

r} CHJIA TEDTH, 130 BEHHEKAE i ¥ac KOB3aHHA OJHOTO Tija 10 HoBepXHi
IHIIOTO.

(1 6an) Hepyxomuit GsoK:
o) I8€ BUTPAI y cuii B 2 pasu; 8) AA€ BUTpan: v cuii B 4 pasu;
6) He Jac BHrpANIy B CHJI; ) tae Burpaln y sijcrani,

(2 6aau) 3 #AKRO0O CHACK 3eMIf DPUTATYE yIHA Macow 40 kr?
a} 4 H; 6) 8 H; s) 40 H; r) 400 H,

(2 6aau) 1llo6 poatsirty HefedOPMOBAHY MPYIKHHY
Ha 5 cMm, rtpeba upuxnacru cuny 15 H. Ha ckineskm
posrarsnaca 0 uA npy)XuHa, AkOu fo vel Gyra mpu-

knajgeHa cuna 3 H? @fmi _
a) Ha 1 cm; s) 9 cm; el
6) 3 oM r} 10 em.

(2 Gaaru)} Cyuinena yaByHHA KyJibKa nisimens Ao
pusamMoMerpa (zus. puc. 1). Arum € 06’eMm Kynpru?
o} 350 em3; s) 50 em?;

6) 70 cm3; r) 35 cm®. Puc. 1



9.

10.

11.

12,

13.

14,

15.

16.

St

{2 Ganu ) Cranesa Ganxa macon 800 kr nemurh,
CITHPAIOYNCH HA JIBI OIIOpU. 3 SKOI0 CHJI0I0 baska
THCHE Ha APYry ONopy, HAKIIC HA epiiy BOHA
TrcHe iz cunoro 2800 H?

o' 2000 H; s 2800 H;

&' 1200 H; ¢ 5200 H.

(3 danu) Ha puc. 2 zofparkeri cuani, Mo IiOTH
Ha KHIDKKY, AKY PiBHOMIDHO TATHYTH 32 JONIOMO-
O JHHAMOMETPa IO CTOJY B FOPH30HTAJILHOMY
panpAaMKy. Hassite i cuni. lopisusiite ix.

(3 6anu) Ha ninnosi jnemurs gerayHa Macow
8 kr. Ha nel xnaxyts wmwe raxy camy (puc. 3)
Bukoxaiite cxeMaTHYHHMH pPHCYHOK Y 30MINTI
i zobpasits cumi, HI0 AHIOTH HA HUXKHIO LIETAHHY.
Macprraf: 1 cm — 40 H,

(3 6aau) Bigpo o6’emom 12 n HATOBHHAM BOACK
HA OIHY TpeTHHY. Ha crinsxm sminmiacsa cuia,
3 AKOI BiApo TucHe HA Higgory?

{3 Ganu) JiomKuHa& HEPO3TATHYTOI NPYIKHHM
popisaroe 10 em. Illo6 abinemmry 11 JOBMHHY
no 16 cm, rpeba mpurnacry cuay 3 H, HAxowo ¢
MOPCTKICTH NMPYIHUHAT

{3 6anu) fka Maca caEed, AKOO AAA piBHOMIp-
HOTO DPYXY II0 rOPMSOHTANLHIR Aopos3i o HHX
Tpeba IPHKAALATH FOPU3OHTAALEY cuay 500 H?
Koedinienr Tepra MK caHrfMH Ta A0pPOTOIO
nopieaioe (,2.

{4 faau) 3aranpHa Maca IOBOX BaHTamie Ha
pHc. 4 popiemioe 25 kr. HKoKW € Maca KOKHOro
BAHTAXMY, AKINO Bainan nepebyBae B piBHO-
pagi?

(4 Ganu) Axy cuny tTpeba OPHKIACTH OO Biab-
HOro Ki"ua muaypa (puc. 5), niod piBHOMIpHO
gigpiMary sanTax macow 12 kr? Ha arky sucoTty
nigHiMeThCH BAHTAM, HKIKO TOYKa A nepemi-
cTrhea Ha 20 em?

Puc. 4

Puc. 5

3eipme sawi 8idnosidi 3 Hasedenumu 8 kinyi nidpyirnura. Ilosnay-
me 3anuMAaHiA, Ha AKi 8u 8i0nosiniu npaguibHo, i noaivime Cymy
6anie. Ilomim yw cymy nodinime na mpu. Odeprcane Hucao 6id-

nogidamume pi6HI0 6aUIUX HABYAAbHUX J0CAZHEHD.
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Yactuna 2. Tuck. AtmocdepHnin TUCK. 3akon Apximepsa. YMOBY NAaBSaKHA Tin
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2|

3aedanns 1—11 micmamb minviu 00HYy npasunbhy sidnosidv,

(1 6an) 3a aKo10 GOPMYNIOI0 MOMKHE OBUMCIUTH THCK PIIUHU HA RHO
TOCYAVHEHU? ”
o) P=gm; 6} F=pS; 8} p=—; vy p=gph

(1 6an)} Tuck BoaM B TOCYXHHIL

o} OJIHAKOBME ¥V BCIX TOYKAX;

6) spocrae 3i 30i1bIIeHHAM TIHMOHHY;

B) SMEHHIVETHCA 31 36LBIIeHHAM rAnOUHY;

t) pisH#i y roukax, gKi AemaThs Ha ORHOMY piBHI.

(1 f6an) 3a JOHOMOrON PYYHOrO HACOCA XJONYMHK HAKAYAB HIWHH
senocunena. TweK MopiTpa B IDWHaX 3pic yHacaizox:

o) abinpntenns o0 emMy MIMH;

6) 30inpHIEHHA MACH IOBITPA B HIVHAX;

8) SMEHIIeHHS I'YCTHHHE IIOBiTDA B NIV HBAaX;

) SMEHNIeHHES BHAKOCTI MOMER Y HOBITPH BCEPEIMHL TINH.

(1 6an} Tuck rina Ha onopy THM OlnpmiuH, guM:
o) insnra Bara Tisa # 6iabmia oma onopi;

6) Gispma Bara Tina i MeHINAa HJOINA OHODH;

8) MEHIII BAra Tija B MeHUIa ILJIOLa OIIOPH;

1} MeHIIa Bara Tina i 6ianina nroia o HOpH.

(1 6an) Bamina KoJyic Ha ryceqymmi HO3BOJSE 3HAYHO MIABHOTUTH
npoxinpHicTs TpaxTopa. lle BigOyBaEvncHd BHACHINOK:

o} 30iLHIEHHA TOTYXHOCTL IBUTVF a §paKTOpa;

6} 30LBITEHHA MACH TPAKTODPa;

8} BMEHIEHHA THCKY TPaKTOpa HA I'PYHT;

r} 30LMBIIEHHA MaKCHAMAJILHO! HIBHAKOCTI TPaKTOpa.

(1 6an) Ina BuMipiOBarHA aTMOCHEPHOIC THCKY BHKODUCTOBYIOTEH:
a) GapomeTp-aHepoil; s} AHHAMOMET];
6} pizuEREUHE MaaOMeTD; r) TEPMOMETP.

(1 6an)} 3a AKOI yMOBHM Tiji0 NJIaBac Ha NOBePXHi PigunM?

‘a) fIxnie ryeruda tiJia MeHIIA 3a TYCTHHY PIAWHHE;

6) rycTiHa Tija 6lapina Bix rycTusY piinH;
8) FycTuHa risa popiBHioe PYCTHHE DITHHEE;
r) apxiMe/ioBa CHJIa MEHIU& 3a CHJIY BATH.

(2 banu) Hxow e pucora mapy racy B OifoHi, gkmjo foro THCK Ha
ano Hinona gopisuwoe 800 IIa?
a) 1 mm; 6) 1cm; 8} 1 oM, v} 1 M.



9. (2 6aau) Ha ropusoHTanbHill OBEPXHi CTOJA PO3TAINOBAHI TPH Ky~
BuKy otHaKosore posMipy: MigHuH, amoMiniernit 1 vasyaaui. Hxni

10.

it

12.

13.

14.

15.

16.

KyOHK cTBOpIOE Ha crin maibinemuit tHex?

a: Mizani; B) YABYHHNIL;

6! aNOMiHicBHIIT; r} THCK YCiX KYOHKIB € OZHAKOBHM.

(3 6aru) Ilopaiire B miniMerpax pryTtHoro crosna Tuck 136 xlla.
a; 750 MM pT. ¢T.; a} 900 Mmm pT. CT.;

6} 760 MM pr. cr.; r; 1000 MM pr. cT.

{3 6aau} ¥ piaAuHHENHE MAHOMETDP HAJKTO DTVTH
{prc. 1). Ilpase Konaimo MasHoMeTpa 3'eaHaHe 3
rasopyumM OANOHOM, a JiBe BiIKpHTe B aTMochepy.
Hunm e Trck y fanoHi, AN atmocdepHmi THCK
popismioe 750 MM pT. cr.?

a; 690 MM pr. CT.; e} T80 MM prT. €T.;

6} 720 MM pT. CT.; r} 810 MM pr. cT.

{3 6anu) Ha axift raubuni TvcK B ozepl aopie-
wioe 250 kIla?

(3 faau) Ha puc. 2 zobpakeHa rigpasiiysa ma-
muHea. Ha MasromMy mopiudi posTamloBanmn#l Basg-
Taxk macow 10 kr, Ha BeaupkoMy — Macow 160 xr.
JiameTp MaJyoro mopioHa rizpapiaiyeci MamuHA
nopieawe 4 cMm. Sixum € giaMeTp BeaMKOro nop-
IMHA, AKINO DOPINHiI nepefyBalwTs YV piEHOBAaBI Ta
iXHiMKM MacaMM MOXXHA 3HEeXTYBATH?

{4 6anu) Ha puc. 3 zobpaxkeni cronyyeHi mocy-
auHE. CoouaTKy B 1i nocyauap 6yia HaJgHTa BO-
na. IloriM moBepx BOAM B JIIBY HOCYAKWHY HAJWIIA
miap racy sassuinkn 20 mm. 3Hafgite pismuiio
piBHiB piZMHM B CHOJVYeHHX nocyxuuax. [ac ia
BOJOI) HE 3MIHIVETHCH.

Puc. 1

Puc. 2

Puc. 3

(4 6aru ) Cyuinpuuii oguopiaunit 6pycok ryeruuorw 0,7 r/em® mnasae
V BOJAL TAK, M0 HAK BOJOIO nepebyeac TIMbKM #oro yactuHa o06’eMoM

60 cm®. fIxum € 06’em Gpycka?

{4 Ganu} AKOI0 KYJALKY, HNixBilDeRy Ha HUTIL, NOBHEICTIO 3aHYDPHTH
y BOAY, TO CHJIA HATATY HHTKH gopisHwBaTeMe 3 H. fAximo x mwo
KYJNBKY 3aHYPMTH B I'ac, TO CHJA HATATY HUTKH Oyae AopisHIOBATH
3,2H. flkow € rycTHHa MaTepiany, 3 AKOr0 BHUTOTOBJEHa& KyJjbka?

3sipme eawi eidnosifi 3 nasedenumu 8 kinyi nidpyynura. INosnaume
numanHa, Ha AKi eu sifnosiau npasuavHo, i noaivime cymy Oadis.
Homim wio cymy nodiaime Ha mpu. Obepwane wucno gidnosidamume

piGHIO BAUUUX HABLANBHUX 00CAZHEHD,
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PO3JT 3. POBOTA | EHEPIIA

§ 26. MEXAHIYHA POBOTA. OfUHULY POGOTH

21

Ha nepwué nornag, HaBeCTn NpUKnagy cuTyatin, Konu BUKORYETbCA poborta, fyxe
npocTo, POBOTY BUKOHYIOTH BEPCTATH | MALLIMHK, MEXaHiamMu 1 NpUCTPOi, ByRisenbHuK,

CKNAZ20N1 Uernuny, NPOorpaMicT, CuiAum 3a KoMnioTepom. A 4 BUKOHyE pobory
Y4eHD, AKWIA HEPYXOMO TPUMAE B PyKax Baxxui noprdens? poasraye 3agavy? | e3a-
rani, o MalTb Ha yBa3i $i3uKu, KonW rosopatb npo pobory?

n Buznauaemo diznusuin smicy poborm

¥ DOBCHAKJIEHHOMY MXHTTI CJHOBOM «poBOTa» MHE HABHBAEMO KO-
PHCHY AiI0 JIOEMHM al0 AKorochk mpuorporo. Hanpuriaanm, mu Kamemo:
TeCHAP 3a poboTor, poboTs Tenemizopa. ¥V diamui x repmin «pobota»
mae BiBIN CTPOrO BH3HauYeHMH amicr.

Puc. 26.1. Bykcup gie Ha HBapxy
i nepemilye W. Tpys Takox gie
Ha Gapxy, ane nig horo piew
Gapxa He nepemilyeTbcA

136

Posrnanemo oy, ARl Aiors Ha nesne
tino. Tak, wa puc. 26.1 6yrcup rTarve OapKy
i mie Ha Hel 3 IEBHOIO CHIIOI0 — CHJOIO TArH
(F ) TI'pya, posramosanuil na Gapki, THcHe

THIH

ua mei ia cunowo tucky (F,.. )

DiguKy vV TAKHX BHIOAKKAX I'OBOPHTH, IO
CiJia TATH BHKOHYE MeXaHiury poboty, TomMy
10 0apixa pyXacTscA B HAUPAMKY CHJIHM THATH,
a cuia THCKY Mexauiupol pofoTH He BHKOHYE,
TOMY 10 Oapyka B HAIDAMKY CUJIH THCKY {T0ob-
TO BHH3) HE PYXacTLCH.

Ypm Olyemnil musx npoiize fapika mix
gi€w cunm TATH, THM Giabmia Mexaxiuxa po-
fora Oyne BHUKOHama uiclo cmaoro. Mexawmiu-
Ha pobora 30iALIIUTECH i B pasi apocranHs
CHNIHM THI'A! U CTAHEeTHCH, SKINO, HATPAKIRA,
Ha Dapiy doxsacty poxarxkopuil BamTask abo
amycuru Dykcup 3 Oapskero pyxartucea 3 Gine
ol mBurkicrio. Yaarasi mexagiyea poGora,
HKY BHKOHYE IEBHa CHJa, 3a&jJeXXHUTh BlE 3Ha
YeHHS CHIIM Ta AKXy, SKHi Tino opoige mig
miexo miel cuan.



Mexadiuda poborta — ue ¢ianuHa BenMuUNHS,
AKa [opiBHIE JObYTKY CUny Ha WRAX, Lo NPon-
LEeHUI TINOM ¥y Hanpamxy ulei cunu,

Mexaniuny poboTy HO3HAYAIOTE CHMBOJOM A
Ta o0uYHCMIOITE 38 QOPMYJIIOIO

ne F — cuna, axga zie Ha Tino; [ — mnax, Axui
OpoHIINC TiNO B HANDPAMKY Iiel cmam.

Odunuys pobomu 6 CI — pwoynes (J[3x).
Boua oTrpuMaJsia Ha3By HA YeCcTh aHIMIIHCLKOro BYe-
soro [wc. Hawcoynn (puc. 26.2).

1 Jx — ue mexanivna pofoma, AKY 6uKO-
nye cuna 1 H nid vac nepemivjenna mina Ha 1 v
y Hanpamiy cuxu, Tobro 1 Tx=1H-1mMm.

E 3’'ACOBYEMO, RKNX 3Ha4YEHb MOXe HabyBaTn
mexaHiuHa pobora

Bu auaere, 1m0 custa Mae manpamox. Pofoma cuau,

wo die Ha mino, He MA€ HANPAMKY, ale 80HA

Mmoxce Oymu dodamorw, s8id’emnow abo Jdopieniosa-

mu HYA0 — 3ANEHHO BIX TOro, KyAM HAlPAMIEHA

I BIZHOCHO HaANpAMKY PyXy camorc tina.

Hrmo HanpaMoK cHIH 30iracThes 3 HanpaMm-
KOM pyXxy Tina (CHNa «OpPHUCKOPIOE» DYX Tina),
TO MexXaHiugy poboTty i€l cuan gpaxalrs dodam-
rorw (puc. 26.3, a).

Axmo HanpAMOK CHIH NPOTHIEXKHMH Ha-
IPAMKY DPYXy Tina (cmja «raiesmMye pyxX» Tina),
TO MEXAHIYHY pobOoTYy CHNM BBa)AalTs 8idcmHO0
{puc. 26.3, 6).

HAxnio HanpAMOK CHJAM NEPIeHIHKYISpHIH
0 HATIPHEMKY PYXY TiJja, TO TAK& CHNa MeXaHiu-
HOi poboTH He BHKOHYE, TOOTO dopigHioe HYynIo
(puc. 26.3, a).

Hanpuxnan, asBToMobinn pyxaeThcda Opa-
mMoJdigiAnron aisganxor goporu. Ha HBOrO miroTh
CHJla THAMIHHESA, cuia pearknil onopw, cuia THIW
ABHUTYHIB, CHJIA ONOPY pyXy. CWna TATK BHKOHYE
BomaTHY pobory, cuia onopy — Bign’eMHy; pobo-
TA CUNH TAXKIHHA Ta poboTa cuNM peakKiil onopm
HOPIBHIOIOTE HYIIO.

Puc. 26.2. xeimc Mpe-
ckott Dwoyns (1818-1889),
BiJOMMIA BHINIACLKUIA
PianK, exCneprUMeHTaNbHO
BOBIB 3aKoH 30epexeHHsn
eHeprii, BU3HauKMB MexaHiy-
HItl eKBiBaneHT Tenna

Puc, 26.3. 3anexHo

Bifi HANPAMKY Cvnu Ta
HanpAMKY pyxy Tina, Ao
AKOTO LA CUNa rpukna-
Zilena, mexadiuka pobora
Moxe ByTu aogatHow (a);
sin'emHow (6); popisnosa-
™ Hyno (8}
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B Yunmocs posg'asysaty 3agayi
3apaua. I1ig aiero cuim 10 H Gpycor KoBsae 1o ctoay 3i CTasown

wepakicro 5 om/e. Hxky poboty BukoHAe 1A cuia 3a 20 ¢?

n flinbusaemo nigcymen

Mexaniynoi pofoTor HasusaloTh QisvdHy BeJIHYKHHY, AKa JOpiB-
HIOE DOOYTKY CHJIM Ha [LAAX, Hio mpoiinenuil Tinom y HanpaMiry miel
CHJIH.

Mexauniuna pobGora ofumcnioerhcs 3a Gopmynow A =FI.

Quuromiia poboryr B CI — joxoyae (Mox); 1 x=1H -1 M.

3anexuo pix HaupaMKy Ail CHAIM Ta HAIDPAMKY DyXy Tina me-
xauiyna pobora Moxe MATH NOJATHE 3HAYEHHS, Bii’eMHe 3HaueHHA abo
AOPIBHIOBATY HYHIO.

2 KoHTpOonsHi 3annTasmn
1. Wo mu pozymiemo nig cnoeom «poBorar B NOBCAKAEHHOMY »utTi? 2, Hlo Take
mexaHiuHa poboTa 3 Touky 30py Qisuku? 3, Aki ymosu neobxifHi pAif BUKOHAHHA
MexaHiuHol poboTu? 4, AK 3anexuTb 3HaueHHA mexadivHoi poboTu Big Crnn Ta
WAAXY, AKUIt NPOMWLING TING nif Aien il cuan? 5, Hassite opunuyi poboru 8 Cl.
6. Ha yecrs AKOTO BUEHOTO OTPUMAana CBOIO Ha3py opunuis poboru? 7, Lo Taxe
Bxoynb? 8, Y AKMX BUNaAKax mexaHiuHa poboTta mae JOfarHe 3HaveHHR? Big‘emue
3HaueHHA? QOPIBHICE HyRKO!

s Bnpasa N° 26

1. BaHTam HepyxXomo BUCHTb Ha npyxusi, Yu Buxodye poboTy cuna npyxHOCT,
1o fic Ha Huoro? cuna TAXIHHA?

2. Y sukonye poboty cuna TAXIHHA, W0 gie Ha GackerGonbHuA MAY, AKWA
a) nexutb Ha 3emii; B} KOTUTBLCAH HIANGIO CHOPTUBHOT 3aMW; B} NETUTL yropy;
r) napae? AKWO BUKOHYE, TO AKY — AOBATHY Uk BiffeMuy?

3. Hasepite npuknagm curyauiid, Konu cvna, uwlo pi€ Ha 1IN0, BUKOHYE AOAATHY
poBory; sigemyy poboTy; He BuKoHye pobotu.



4, CynyTHUK PYXaETbCA HaBKONO 3emni Konoeoio opbiToio. Yu sukoHye poBoty cuna
TAXMIHHA, WO Qi€ HA CynyTHMK?

5*

6. NosepxHeI0 CTORA DPOTATAN 3 CTANOK LHBUAKICTIO BAWTaX, NPWUKNafaouy ropu-
3ouTaneHy cany S0 H. Tipy Libomy Oyno BukOHaHO poGoty 150 k. Axuir wnax
NOAOKAs BaHTax?

Hasenite NpuKknafv CuTyauifl, KONY CKNa TEPTA CAOKCIOD BUKOHYE poboTy.

»

7. Kaminb M2COI0 4 Kr fafiae 3 BUCOTH 5 M. AKa cuna sukoHye popathy pobory nif
uac nagineA Kameds? Yomy fopisHioe ya pofora?

8. Xnonuuk Befie genocunes, NPUKNaRAaIoUK ropusoHTansHy sy 40 H. Tipn uboMy
BEROCHne ] PYXaETbCh DIBHOMIPHO. 3HanaiTh WBUAKICTL PyXy BeRocunepa, AKULO
3a 5xB xNON4uK BuKoHae poboty 12 kK.

9. FTHO nieo Cunm TMCKY a3y NopLieHs Y WniARI PIBHOMIPHO NepecyHyBCA
Ha 4 cm (aue. pucynok). Aky poboty BukonaHo cunow Tueky? Tuek rasy
B umninapi € cranum i gopienoe 0,6 Mila, nnowa nopuiKHA CTaHoBnTb

0,005 m2,

10. Alky poboTy tpeba BukoHaTy, wob NiGHATY 3 gHA Ha NOBEPXHIO O3epa
Kamirb macoio 15 xr? fnubuka O3epa CTaHOBUTL 2 M, Cepenss rycTuHa
kKameHs — 3000 kr/m3, Onopom BOLKM 3HEXTYBaTH.

? EKCNepuMenTanbHe 3aBAaNHR  mrreseeeeeeeeeeee —
Busnaute poboTy, AKY BY BUKOHYETE, NiHIMAKUM 3 NIANOM Ha CTineyb Bigpo, Hanoe-
HeHE BOAOIO. AKy poBOTY NPW LLOMY BUKOHYE Cuna TAXIHHA, WO gie Ha Bigpo?
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§ 27. NOTYXHICTb

7 BiGnpaBHOIO TOUKOIO PO3BUTKY MICACLKO! LIMBINI3aLUiT, MOMNMBO, CTAB YaC, KON Mo-

AvHA nodana BWOTOBNATY NPOCTE 3HapRAAR Ta 36polo, ByyBaT¥ NPUMITMBHE KUTNO,
opaty 3eman. Cnouatky BOHa BUKOPWUCTOBYBaAA [AA BUKOHAHHA pPOBOTH TinbKu
M'A30BY Cuny CBOIX PYK, NOTIM CWAy CBIACHLKMX TBAPWH. KOHER, BOnIB, ocnie, Bep6-
nmogie. Le A0380AWAC 38 MEeHIIME Y3C BUKCHYBATK TY caMy poGoTy. Ane cnpaexHii
FIPOpUB CTABCA 33BAAKM BUKOPHCTaHHIO MaliuH Ta Mexasiamis: asTomobinis, cyges,
notarie, KpaHie, exckaearopis rouo. CyuacHi Maiimnkt MOXKYTb BUKOHyBaTH poboty
B TMCAYE pazis wsuile 33 MoavHy. AKa X XapakTepucTMKa MalUH € NIOKa3HUKOM
xHo0i edexTUBRHOCTI?

n 3HANOMUMOCH 3 NOTYNHICTIO

PiznuM BUKOHABUAM ANy axificnenus riel camoi poforu nmorpiben
pisEui#t uac. Tar, AKIO eKcKapaTop i rpadap OAHOYACHO POINOYHYTH
konatu Tpaamel (pmc. 27.1), TO 3posyMino, OO0 EKCKABATOp BHKOHEE
poboTy SHAYHO mBMAINe, Hix rpaap. Taxk camo KpaH mIBHAIIE nepe-
Hece IoTpifHY RiNbKicTs uernms, His BanTaxEmk (pue. 27.2). Hlnug-
KiCTE BHKOHaHHA po6oTe y (isuni XapakTepHsyIOTh NOMYMNCHICMIO.

MoryxHicTb — ye ¢iznuHa BenMuMHa, AKA XapakTepu3ye WBKUAKICTD
BMKOHaHHA pOBOTH | YNCeNbHO BOPIBHIOE BIBHOWEHHIO BUKOHaHOI po-
6otn o vacy, 32 AKUA L0 POBOTY BMKOHAHO.

Hory:xuicTs nosnayacThes cUMBONOM N i ofuscaioeTses 3a Qop-
MYIIOK

Ae A — pobora; t — uac, 3a Axui 1m0 pobory GyNIO0 BHKOHAHO.

Puc. 27.1. Excrasarop sukoHae poSory Puc. 27.2. BypisenbHuin KpaH niepeHece 3a
3 BUKONYBaxHA TPaHiel 3HauyHo WBug- OfMH Pa3 CrifbKW LEFNrH, CKINbKK BaHTaMHWK
we, Hix rpabap HOCATMME NIPOTATOM AeKiNbKOX ronmH




Odunuya nomymcuocmi 6 ClI — par (Br).
Boua ogsep)kasa CBOI HA3BY Ha uecTh OpuTasn-
cuKoro Buenoro o, Bamma (puc. 27.3).

1 sam — ye mawxa nomymxHicmv, 30 AKOL
npomszom 1 ¢ euxonyemuven poboma 1 e, Tobro
1 dox
1 Br=—"2%
le

3 osHauYEeHHH DOTYKHOCTL BHIIMBaE, IO NO-
myacHicmy wucenvbHo JopisHioe poGomi, AKY 6UKO-
HaHO 30 00HY cexyndy. OTxe, nif 4a8C BHAKOHAHHA
Mexagiunol poGoru Ginbmy HOTYIKHICTH POSBHBAE
Te Tijno, AKe 3a ToM caMui wac BUKoHye Oinemy
pobory.

Y rabimpl #asenesc HOTYIRKHICTE IBUryHIB
AeaKMX TexHivHux 3acobis:

Puc. 27.3. [Lreime Barr
{1736-1819), 6pHTaHCOLKMM
BUHAXIGHUK-MEXAHIK,
TBOpELL YHIBepCanbHol
NApOBOT MALiMHK

Yunmoca po3s'azysarm zapaui
3apaua . JIoguHa piBnomipHo migmimae sizpo 3 BOJOK HA BMCO-
ry 20 M 3a 20 ¢, Ky DoTyKHicTE PO3BHMBAE JICAUHA, AKIOIO M&CA Biapa
3 BomoI0 Aopisaoe 10 Kr?

* JlozacueTeMHA OZMHMLOS IOTYHHOCTI, HKA TAKOXK BHKODHCTOBYETHCH

8 Texuigl,— kinecska cuna: 1 K. e. = 735,56 Br.
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3oaaua 2. Tpakrop TATHE IJIYT 3i ¢TI0 IIBHAKicTIO 5,4 KM/rox,
apuxaagaodr 1o Heoro cuny 50 xkH. Sxy mory)kHicTe posBmBac ABH-
PYH Tparropa?

*  3BepriTh YBArY:! DOTYHRHIOT: MOXKHA O6YMCAMTH He TiALKH 3a HOpMY/ow

N—_-_é-, a ¥ za bopmynoxw N=Fu.
t



n Nipbueaemo nigcymkn
HorymxuicTs — e disuuHEA BeJIMUYNHA, AKA XAPAKTEPHIYE HIBHI-
KICTh BUKOHRHHA poboTH i YuCceNnbHO ZOPIBHIOE BiIHOIIEHHIO BHMKOHAHOL
poGoTu p0 4acy, 3a AKUH 1[0 pobory BuxoHaHo: N = A/L
Onunauneo norvaHoeri B CI € sar (Br); 1 Br = 1 Ix/1 c.
HorysxuicTs rakom moxHa obuncnaury 3a dopmynow N =Fu.

? KoHTponbHi 3anuTaHHA
1. llo xapaxkTepusye noTyxdicte? 2. [lakre osnauenna noTyxHocti. 3. Hasgite
ofuHuLi notyxmocTi 8 Cl. 4. Lo Take Bat? 5. Axa nozacncremHa OarHWLA FOTY -
HOCTI Bam Bigoma? 6. Ak oBUMCMIT NOTYHHICTL, WO PO3BUBAE TiNo, AKWO sigomi
CvRa, AKka pie wa Tine, i wengkicts pyxy rina?

P Bapasa N2 27
1. {lepluoknacHUK | OAMHARUATUKAACHIK 33 OfHBKOBWA YaC NOHANNCA CXOJamK 3 rep-
WOTo MOBERXY HA APYTUA. XTO 3 HUX PO3BUHYB NI Yac pyxy Binblty NOTYXHICTL?

2. Pyxaouncb ropy3oHTancbHO BINAHKOI HOpPOTM, aBTomobine nigixas no nigiomy.
Uit 3MiMUTECH LHBUAKICTL asTOMOBINS g Yac NIBHATTS B Pasi He3IMIHHO! NOTyM-
HoCTi aBwuryHa?

3. lopw3oHTanbHi BIARHKKA QOPOrY YEPry:ioThCR 3 MAROMamK | cnyckamu. Ax mae
IMIHIOBATUCHA NOTYXHICTE ABUTYHA B MIDY NORONAHHA aBTOMODINEM LKMX HINAHOK,
AKILO aBTOMOGINb pyXacTbla 31 CTanow wenakicno?

4. Xrnonuuk, nigrimMalounch CXofamy, PO3BUHYB NoTyxuicTs 160 Br. Aky pobory su-
KOHAB XA0NuuK 3a 20 a?

5. 3a Aakuit yac geuryd astomobing, possusaouur NOTYXHICTs 150 kBr, BukoHae po-
6oty 900 xfix?

6. FloTysnicTb ABUryHiB nitaka cranosute 10 MBT. BusHaute cuny onopy pyxy, Axwo
NITEK PyXaerbCs 3i CTanoo WBUAKICTIO 720 Km/rog.
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§ 28. EHEPTIA. NOTEHLIIANbHA EHEPTIA TINIA

CRoBo «eHepris» MOXHa NouyTi B TenesiBinHMX pencpraxax, nobaunTy Ha INansTax
raser Towo. HUM mMOKHa CKOPUCTATHCA ANA XapakTepyCTHKK foaen {(exepriita no-
AVHA), NPUPORHVX ABULL (eHEpria 3eMAETRYCY MM yparady), Maliue Ta MmeXaHiamie
{enexTpoeHeprin, AKY CNOXUB2I0TE NOBYTOBI NpUnagu). A WO » TaKe eHepria 3 ToM-
K1 20py isnkn?

I1

n MNpwurapyemo, wo rake eHepria | K BOHa MOB'A3aHa 3 MEXaHIYHOW
poGoToio

Y T-my maaci Bu BiKe 03HAROMUANCH 3 NOHATTAM cHeprii, Aismasnwces,
IO eHeprif XapaKTepHaye 3IAaTHiCTL Tina BuKonymatu pobory. Ilpm-
ragaemo OypynpKy, IHO 3BHCAE 3 JA&XY, 4BTOMOOiAL, AKHE MYMTE II0
joposi, abo HaTArHyTy TATUBY nyka. Yeoe ue npurxag# tia, saki aparsi
BHKOHaTH pobory.

1106 petanpuinme s’acyBary sHaYeHH TepMiHa «eHepria» T8 38°H30K
egeprii 3 Mexaniusioio pobotolo, posrmanemo npuenazu. Ha pue. 28.1
XJIOOYMK TpuMae Kamikb ma zeakiit sucori. Kamins He pyxaerscs i
TOMY MexaHiuHy pofory He BHKOHYE. AJe ARIC xamiwe sigoycruty,
Bir ymoaze i poskone ropix. IIpm uboMy BHCOTa, Ha AKIM pPO3TALIOBA-
HuH Kaminb, aMenmiuthes. Ha pue. 28.2 mMinHa MOTY3Ka BTPHMYE Je-
dopMoBary fanry KaTanynkTi. Dajka pofoTH He BHKOHYE, &JIe MOXKe
BUKOHATH, SKIOI0 MOTY3KY BiAGYCTHTH: DOSTIpPSAMISIOYHCH, DanKa Ha-
AacTh IDBHIKOCTI MetanbHOMY cHapany. TIpu usomy nedopmania Ganxu
BMEHIOUTECH,

BarateoM iz Bac, HameBHO, KOBOEKMAOCH O0aumTH, HK [PAIOTH
y Goyminr. Mm myckaeMo KYJI0 FOPH3OHTANBHOIO FAaJEHBKOIO XOPiH-
K010. CnouaTky KyiAs PYyX8cThCA OPAKTHYHO 38 imepuicro I poborm me
BHAKOHYE, ale IOTIM, KOJH PO3KHAYE Kersii, KyAA BHUKOHYE HEBHY poO-
bory (puc. 28.3). Ilpu mBOMY WBHAKICTE PYXY KYJi 3MEHIIYETHCH.

Prc. 28.1. Xnonunk 1puMac KamiHo Ha Puc. 28.2. fledopmosaHa Ganka KaranynbT Mae
nNeBHiA BucoTi {a). Kamirb Mae exepriic, eHepriio: AKWIO MOTY3KY 3sinbHuTy, Hanka posn-
TOBTO MOMXE BUKOHATIH MexaHiudy pobory, PAMUTBECA | HAfacTL WBWAKOCTE cHapAgy, Tobro

HANpUKIAR po3KkonoTtu ropix (6} evKkoxae poboty {puc. JleoHapao na Binui)

s




Puc. 28.3. Kyna, 10 pyxacth-

CR MMafeHbKow NIRRorow, Mae
eHepriio, OCKINbKM MOXE BHKO-
HaT poboty — 306uTK Kerni

Axwo Tino abo cucTema TiN MOXYTb BUKOHATU
MexaHiuHy poboTy, TO KaXyTe, L0 BOHN MaloTb
eHepriio.

Enmepris mospauaerses cumsonom W. Odunu-
uew exepzii 6 Cl, arx i poGomu, ¢ pwoynn (lix).

Yum Giavuwy poGomy moxce suicoHamu mino,
mum Ginouwiow eHepzicly 60HO 80100IE.

Ilig wac sMKOHAEHS MeXaHIYHOI pobOTH eHep-
rig rina sMmimrersca. Omxe, mexanivna pooma €
Mipow 3minu enepeii mina.

Tax, KONK BAHTAXKHHK Ha OyaiBHmMnTBL nin
HiMae HernauHY, eHepria mernu# 301MBINVETHCA Ha
3H8YEeHHA BHKoHAHOI HEM pobotu (puc. 28.4).

B 3HaNOMWMOCH 3 NOTEHUIANLHOIO eHEPTISw
FiNA, NIJHATOrY HaZ NOBEPXHe 3amn
IMigusre sag nopepxsen 3emiai Tino, HanpuKIag
Amux 860 AKmiceE iHMEA BAaHTAM, Mac MOeBHY
€Heprio, (10 3yMOBJEHA B3aEMOIICI0 OLOFC Tina Ta
Bemai. Tary edHeprin HASHBAIOTE NOMEHUIARBHOW
{sin naruH. potentia — cuia, MOMIMBICTE).

flotenyianwha enepria W, — e exepria, 3ymo-
BNeHa B3aEMOAIEK Tin abo vyacTWH OfHOTO Tina.

CopobyeMo BH3HaYMTH 3B8'#30K MM amidHOw
noTeHiaisHol eHeprii Tina, ke IIPHTHTAETBECH J10
Semuni, Ta MexauiuHOK poborow. 16 pisxomipro
migHATH KaMiHe MACOK M Ha BHCOTY H HajA no-
BepxHewo 3emJi, HaM HoTpibHo BHKOHATH poboTy
A=Fl. Ockinexn F=F__=mg, a I=h, To pan
poborr 3 nifHiMaHHA KaMeHs OTpuMacMo A =mgh
(puc. 28.5).

Bu sxe gzmaere, mo Mexamiuma pobota €

Mipoo sMmiHE esepril tina. SARImo ymoeHo ob6paru

Pwc. 28.4. Migaimaroun
LEFAWAHK, BEHTAXKHWK B~
KOHyE Mexaniuny poboTy,
AKa popisHoe 3miHi exeprii
LerauH

Puc. 28.5. Tlig uac pisHo-
MIPHOIO FHAHATTH TiNa [0
HbOTC ROTPIGHO RpuKna-

Ratv cuny, wio aopisHioe

onnt TaKinHA (F = F )

i nanpsamnena sropy
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Puc, 28.6. MotexuianoHa eHep-
Fin KHVKKY, pOo3TaWosaHol Ha
JYeTBepTi oML, BigHOCHO nif-
noru € BiNbuioK, HiX BIIHOCHO
Apyrol nomagi

Puc. 28.7. Yum Ginbwe fe-
$OpMOBaHO TATUBY NYKa, TM
fGinbwow Gyge horo noreHuians-
Ha eHeprifa
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3HAYEHHA NoTeHllanbHOl eHepril KaMeHsA Ha
NOBEpXHi 3eMyi TaxKuM, II0 AOPIBHIOE HYJIIO,
TO Ha& BHcOTi h #oro moreHniansHA eHepria
Oyne Oinprro Bim HYNA Ha BeMWIHMHY mgh,
or:xe, W, =mgh.

FloreHianbHa eHepria rina, ngHATOroO Hap
nosepxHewr 3emni, — ue BOGYTOK Macu m
Tina, NPUCKOPEHHA BiNbHOTO NagiHHA g | Bu-
corn h, Ha AKIA nepebyBae Tino:

HHorenniancHa eHeprig Tina Macow m
3aJIe;KUTh Bij BMCOTH, Ha sAKil BoHO mepely-
Bae, — OT¥e, BUbip myavogozo piena (pisus,
Bif Aroro Gyite BEUMIpIOBATHCH BHCOTA) CYTTERO
BILIMBAE HA 3HAYEHHH HorTeHuianbHol eHeprii,
Tak, TOTEHIiAMBHA €HEPHA KHMUMAKH, IO Je-
XUTH HA 4yeTBeptiil moswmni, BigmocHO nipsno-
M KiMuaaru Gyge Ginbinoro, Hid noreunianepua
edeprig Ttiel caMol HHMIKKH BigmocHO zpyrol
monuni (puc. 28.6).

B 3'acoByemo, WO Npy#Ho gedopmoBaHi Ti-

513 T2KOX MaKTb NOTeHilianbhy eHeprio
Y upyxe0 pedopmosaHomMy rini uacruHuM
IIOrO Tijla B3AEMOIIIOTEH CHJAAMM IPYIKHOCTL.
Hruo ssinksurn npysreo pedopmopsane 1ino
six sopHimnabol Ail, TO cunm npyaAocTi noBep-
HYTE TijI0 KO IOUYSTKOBOTO, HeAedOPMOBAHOrO,
cTaHYy: i gieiwo cunu Oyze BigOyBaTicsa nepe-
mimieHrEa — rtobro Oyiae BEKOHaHA MeXaHidHA
pobora. Otmxe, npy:xHO nedopMosane TiNo Mae
noTeHnianeHy eHepriio.

Hampuxnag, wam OGLasinom € cuaa npysx-
HOCT1, 10O BHMHUKE&E HOij 4ac HATATYB&HHA TH-
THBHY JIYKa, ¥ 4Y¥M gani 14 TATHEA BINTATHY-
T8, TUM Oinpily DOTEHIIANBEY €Hepriio Mae
JYK i TuM Oinpmy pofoTy BiH MOMKe BHKOHA-
TH ~— HAAATH CTpini GiAbmIol IMBHAKOCTI PyXy
{puc. 28.7).

loresnianbHa eHepris pedopmoBasoi
IPY)KHHE BUKOPHCTOBYETLCH AJNH BHKOHAHHS
pobory B DineinocTi MexaHiuHUX rORVMHHUKIER,



Puc. 28.8. BnacrusicTb fedopmoBaHOl NpyXUHK 3anacaThh notesyianbyy eHepriio, a noTim
3a 1T paxyHOK BUKOHYBaTIH MexakiiHy pobOTy BMKOPWICTOBYETHCA B Gararbox MexaHismax:
MEXaHIYHNX FOAVHHKKaX {a); ABepHuxX 3amkax (6}, knanauax gewryuis astomobinei (8);
amopTHIaTopax apromobinei (2} Towo.,

8BTOMATHUHHX KJIaNaHaX, AJAS ABTOMaTHYHOTO 3aKPHUTTS ABEpeil TOIo
{(puc. 28.8).

n MinbvBaemo NiIRCyMKN

fAxrmo 1ino (@60 cuereMa TiN) MOKe BHKOHATH MexaHiusy pofory,
TO K&XVyTh, IU0 BOHO Mae eHepriko. MexarigHa pofoTta € Mipom aMiHu
eHeprii Tixa.

Enepria mosHayserbes cumeojiom W. Opuuunero enepril B Cl, ax
i poborn, e mpxoyae (x).

Enepriwo, 3ymosneHy Biaemoaicw Tix abo uacTuH omHOro Tina,
HA3KBAOTE HoTeHuianeHow emepriero. floreHuniansry eHepriro MawTh
Anpyxue nedopMoBare Tine i Timo, nigHaTe Han posepxHero 3emii.

HoresnianeHy enepriio miaHATOrO Had noBepxHerw 3emni tina
MoikHa oOuncauTH 3a opmynoio W =mgh ., ne m - maca rina;
£ — IPHCKOpPeHHH BiNsHOro nazisss; A -— BHCOTA BIIHOCHO HYJILO-
BOYO pinns.

? KonTponsHi 3anutaHHs
1. Wo o3mauae sucniB «Tino {(abo cucrema Tin) mac enepriio»? 2. Hasgite opuHiyi
eneprii 8 Cl. 3. Hasedith npUKRanN Ha NIATBREPIPKEHHS TOMO, WO i HaC BHUKOHaH-
HA pobBoTK eneprin 3miHKETLCA. 4. Lllo Taxe notexyiancHa eneprin? 5. 3a akow
dopmyno MoxKa oBuMCnWTI NoTeHLianbiy exeprio Tina, RKe nigHATe Ha Bucoty h
Hay nosepxHelo 3emni? 6. Axi tina, KpiMm TAX, WO NIGRATI Hag NOBERXHEK 3emni,
MAIOTh NOTEeHUiaNbHy eHeprin?

P Bnpasa N° 28

1. Haseaits npuknagy TiN, WO MaIOTL NOTEHUianbHy enepri.

2. Onuwite, K 3MIHIOETHCA NOTEHUIaNbHA eHeprin fitaka nig uyac Loty Ta no-
CaaKu.

3. OBuucnitb noTexijianbly eHepriio NOPTGENA, WO AEXMTL Ha NapTi, BigHOCHO nia-
norw, Maca noprdenn gopisHiE 3 Kr, BMCOT2 AapTH CTaHOBUTL 80 om.

4. fhopwea BUTAMNa 3 xonognss 3aernubiiky 12 m Bigpo 3 Bopow macow 10 «r
i nocTasuna wa nagy. NopiedaiTe noTemliantHy eHeprin Bigpa [o i nicna nig-
HATTA. 36inBUMNAcA BOHA YK 3MEHIWMNACA? Ha CKinbKn?
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§ 29. KIHETUMHA EHEPTIA TUIA. NOBHA MEXAHIYHA
EHEPIIA

21 13 TeneRiziiHKX HOBMH BaM, HAMEBHE, BIIOMI HACHAKK TAKUX CTUXIAMMX NUX, AK WTOR-
Mit Ta yparany, Tak, yparanHui BiTep namac onopu enexkTpoMepex, BUPHBAE 3 Kopix-
HAM fepesa, PyAHye Byaisni. A uw BiIOMO Bam, 33 paxyHOK AKOI eHepril we sinby-
BacTbCR!

n 3HaMOMMMOCA 3 KIHETMUHOI eHeprie Tina

- Brapaemo NpEKIAK i3 KyJseo B DOYIiHrY: BOHA
KOTHTHLCH, Poaxkuaye 8 pisHi Ooxku wxerni # smeH-
HIVE IIBHAKICTE cBoro pyxy. Kyns sBuwoHana me-
xaniuny pobory i aMexinnia croio eHepriio, [Ipore
poTeHiiansHa egepris wkyai #0 i nicna airkHeHHSA
3 KernAMM 3aJIMINACTHCH He3MiHHOIO, ajxe BeCh
yac Kyaa nepebypana ua ti#l camifi sucori — ami-
HIOBRJACH TLNEKE miBHAKicT: I pyxy. Omxe, eBep-

Puc. 29.1. Yum GinbLIoo ris, Axa possonuia Kyal suxoHarH pobory, bHyna

€ maca Kymi, ™mm 6inbuly noB’A3aHa 3 pyxom ryai. ¥V ¢isuni nio emeprino Ha-

pPOBOTY BUKOHYE KynA nif 3UBAIOTH KiHemuuHowo (Biy rpeu. kinéma — pyx).
HAC 3YNMHKN

Kinernumna edeprin W, — ue eHeprin, Axa 3y-
MOBREHa pyXOoMm Tina.

KigeTHuyHa eHeprisa 3ale)xuTh Bij Macu Tina
Ta mBHaKoeri #oro pyxy. Tax, i3 gBox xyne, Axi
pYXa10THCA 3 OAHAKOBOIO HIBHAKICTIO, Kynia Gine-
mioi MacH Moxe BiZIITOBXHYTHU TO# camuit Opycox
Ha Gineiry Bigcrane (puc. 29.1). Tobro 3a ymoss
nesHol WIBHAKOCTI PYXy pofora, AKY MOMKe BHKO-
Hate Gifbina 38 MACOI KYJsf, TAKOK € Oinbrooso.

Kyna, mo nouunae xotutHes 3 Olawmoi se-
coTH, Halysae Oimbmrol msmzaxocri pyxy. Boma
3MOJKe BIAIITOBXHYTH GpPYCcOK HA OLNLIIY BICTAHD,
ToOTO BEKOHaE Oinpmy pobory (pue. 29.2).

Puc. 29.2. Yum Ginblow
€ WBUAKICTD KyMH, Wo py-

XAETLCA 3 NEBHOI LBWA- Y oisuni noseneno: Kinemuuna enepeia miia
Kicto, Tum Ginbugy poboty dopisnioe dobymry macu miaa Ha keadpam weud-
BOHa BUKOHYE g Yac rocmi ilogzo pyxy, nodinenomy Ha Osea:

3YNUHKKY .

e m — mMaca Tina; v — IEBHAKICTE pYyXy Tija.

KimernuHna edeprisg Toro caMmorc Tina ans
pisumx cmocrepirauis mMoxxe 6yTH pisHO0, OCKidb
KU pizgoo BiAHOCHO HEX MOMe OyTH IIBMIKICTEH
pyxy nworo tina (puc. 29.3, 29.4).
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Puc. 29.3. BinHOCHO TYPUCT2 KaMidb Puc. 29.4, BigHocH0 nacaxupa NOTAME, Wo PYXaETh-

He mae KIHeTWYHOI exeprii, ane mae i CH, KIHETWIHA eHeprian KHKKK AORIBHIOE HYyMO,
BiIHOCHO BENOCUNEnNCTa, AKMA CTpim- MNpore gnr ocobu, Axka CToite Ha NNATHOPME, KHIX-
%0 HabnuKaereca [O KameHA K2 Mae NeBHy xiHeTWuHy eHepriio

E BaEMo 03HA4EeHHA NOBHIN MEXaHiuHin exeprii Tina

Jocurs gacTo Tino mMae sr noveHuiasnHY, Taxk 1 KideTuuny eHep-
rii, Hanpurnanx, nirax, sakp$ neruars Hax 3emnel Ha neeHiil Bmucori,
Mae i norenniannny eHepriro (6o Baacmogie iz 3eminero), i xiveTHUHY
enepriio (6o pyxaeTsca),

CyMy noteHiliansHol Ta KiIHETUUHOT eMepriit Tina HasmsaloTh NOBHOW
MeXaHiYHO0 eHeprieio Tina.

n MNigbusaemo nigcymew
Eneprimo, saka 3yMmoBiesa pyxoMm rtija, HasHBaOTE KiHETHYHOIO
enepriecro W, o
Kinernuny esepriro tiza obumcioioTe 3a opmynoc W, = ,
xe m — wmaca Tina; v — WBRAKICT: pyxy Tina. 2
Cymy morerniasisHol T8 KiHernunol eHepriil Tina HasMBAIOTH HOB-
HOI MexaHiuHOX eHepriero Tixa.

o  KoHrponei 3anuranks
1. tljo Take KiHeTuuna enepria Tina? 2. 3a aAkow GopMynol MoXKHa po3paxysartu
KiHetnuny eHeprio tina? 3. YoMy KiHeTHuHa eHepria TOro caMoro Tina moxe Oyt
pi3HoK Ans pisHux cnoctepirauis? 4. Lo raxke noeHa mexaniuna emeprin tina?

V. Bnpasa N2 29

1. Obuncnite kiHEeTUYHY eHepriio BenoCUnNenncTa, AKWI DYXAEThCA 31 BMAKICTIO
36 kM/rop. Maca senocunegucra CraHoBuTb 50 Kr.

2. Aptomobinh pO3raHABCA Ha TOPWIOHTaNLHIA ginAnuyl goporu 3asposskn 400 m
nig gieo omme 10 kH. 36inbinaca YKu IMEHIIWIECA KIHETWYHE eHepris asToMO-
6inn? Ha ckinbku?

3. Asromobinb mMacoir 2 T pyWMB 3 miCUR | Ha rOpu3OHTanbHOMy Bigpisky Ropo-
rv Habys wBrAKoCTI pyxy 54 km/rof. AKy po6oTy BukonHae ABUryH astomoGina?

4. M'my nig wac 6ackeTBONBHOFO MaTyy KMHYTO B HanpAMKY Kinsua., Obukcnite nos-
HY MeXaHiuHy ereprito M'aua Ha BMCOTE 3 m, AKIWO Ha dift BucoTl BiH pyXaeTbea
31 weuakicio 10 M/c. Maca m'Ava craroeuTs 400 r. 33 HyNbOBWA piBEHbL NOTEH-
yianbHol eHeprii 8i3bMiTL piBeHs NIANOTK CAOPTUBHOT 3am.
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§ 30 NEPETBOPEHHA MEXAHMHOI EHEPTI
BAKOH 3BEPEXXEMMA MEXAMIVKHOT! EHEPTH

21 Hanesne, Garato X¥o 3 BaC «CTpinAs» i3 TPYBOUKY, BUAYBAIOUM 3 HEl 3 NEBHOIC WBNY-
KICTIO HEBENWUKI KynibKi, 3ragaire: Kynbki 37iTai0Th BOTOPY, a NoTim nagaioTs. Hob-
pe NOMITHO, WO, KoMK KY/bKK NETATb [OFOPH, WBUAKICTD IXHBOIO DYXY 3MEeHLYETb-
CA, — ap¥e ANRA TOFO, Wob ynacTy, BOHW MaOTh IYNMHWTMCA Ha NEBHIR BrCoTi
i novartu pyxatuca BHu3. KinetnuHa eHeprin Kynbok Aif Yac pyxy Bropy Tex imex-
WyeTbeA. YUn GescnigHo soHa 3HUKae?

Hywoswit

p}
v [T
e

w, mEn

CpifsEs

Puc. 30.1. lig uac Konw-
BAHHA HUTAHOIC M3ATHMKA
BiAOYBaETHCR NOCTiNHE
nepeTBopeHts NoTeHLianb-
HOT eHepril Kynbsu Ha ¥
KiHeTWUHY eHepriio

i HaBnaku

Pmc. 30.2. BaaemHe nepe-
TEOPEHHA NOTeHuiaNbHOT

i Kinetnynol eneprin Tpm-
satMME 10TV, JOKW CTPYHa
KONNBATHUMETHCH
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n CnocrepiraeMmo nepeTBoOpeHHna NoTeHLianbHo!

SHEPTIl HA KiHeTUUHY T3 RaBNaKu
PosrmsaseMo mepeTBOpeHHA rorermiansrol eneprii
Ha KiHeTHuYHY { HaBOaKH| IIiJ] 4YaC BiJALHHX KOJIH-
BAHL MafgTHHKA. 38 HYABOBHH pineHb pulepemMo
HAUHMKYE TIOMOMEHHA KVIALKM (OJOKeHHs pin-
soBaru) (puc 30.1).

¥ npasoMy KpafiEROMY DOJIOMKexxi KyJbKa
nepebysae Ha BucoTi A, BiIHOCHO HYJABOBOrO pPiB-
HSl, OTIKe, Ma€ HaMblnbily moTeHHiaNbHY eHeprilo
(W .. =mgh_ ).V 1poMy DONOXKEHHL KyJbKa He
pyxaerscs, ToMy i1 KiHeTHUYHA eHeprisa JOPiBHIOE
Hyno. Konm ®yjapKa HOUMHAE DYXATHCH, HIBHI-
KicTes 11 pyxy nocrynoeo 36insmyeTseH, Bigmosig-
HO 3pOCTAE ¥ KiHeTHuyHa eHepris KYJIBKH.

Konu KyjiepKe ONYCKAETHCH A0 TOYMKH CBOIO
HafHMKYOTro IOJIOMKeHHH, 11 HoTeHHianbHa eHepria
BMeHIIYeThCsH 2o Hyna, CaMe y nell MOMEHT HIBHZ-
KicTs pyxy Rynexm € Hafibinsimow i Hafbinsmorn

2
mu

¢ 11 ginernuna esepria (W =-——f8x )
) 2

3a paxyHOK 3samacy wximetwunoi eneprii
KYJIbKA HPOJOBMKYE PYXATHCS BIiBO, OiIHIMAI0-
ypch yce BHIe, BHACJIZOK U0Oro 3poctae ii mo-
TeHLianbHa emepris. HaromicTs mBsupricTs pyxy
KVJIBKH 3MEHIUIVEThCH, BifNOBIZHO 3MEHHIYETBCA
i kimermusa epgeprig. Taxum uymHOM, OLUE BHJ
edepril nepexofuTs B iHmuil: KiHeTH4YHa eHepris
HepeTBOPIOETECH HA IOTEHIIAALHY, 1 HABIAKH.

Taki cami nepereopenHa MexaHiuuol emepril
CIOCTEPiraloTheA IIiF 4Yac KOJHBAHHA HATACHYTOL
cTpyru {puc. 30.2). Bigraraemo cTpyHy BOiK —
y meii moMeHT AedOpMOBAHA CTPYH& Mae€ TiNBKH
NOTEHIIaNBEHY eHepriio: BoHa jgedopMoBaHa, ajie He
pyxaeTeca. Ko BignycTuTH CTPYHY, BOHA IOYHE



pyxaTrch i if kimeruuHa esHepria apocrarume. Ilpwn oo

neroMmy nedopmalnis CTPYHY 3MeHIIyverscs 1 Bin- bk, v=0

NOBIAHO 3MeHIIyeTscH 11 nmorediialisHa eHepris.
Ha#ibinsuoro sgavenss Kiderwusa exepris naby-
Ba€ B MOMEHT, KOJIH CTPYHA IPOXCAUTH HOMOMKEHHH
pisEOBarp, — y el mMomMeHT II HIBHAXKICTE MakK-
cuMallbHa, a Bedopmania sincyrus., Hani cTpyHa
HOPOJOBKYE PYX, iI KiHeTHUHA eHeprif 3MEeHIIVETH-
c¢d, a NoTeHIiaabsHa — 30iAbHIyeThCAH.

T
L

E Binkpusaemo 3aKkoH 36epexeHHa mexaniunoi  P1e 30.3.Y mipy Toro
edHeprii
HaBepemo 1mie OO¥H HPHUKJAAZ — DPYX MeTajieBol
KYABKH, AKY KHHYTO Bropy. OCKiTEKH BHCOTE KYIb- o ... IMEHLIYETBCA
K¥ BiHOCHO nioBepxHi 3emui apocTae, TO 3pocTae i
noresizianbia edepris kyJeru, [IsuaricTs pyxXy KyJsKi 3MEHIITYETHCH,
BiAnOBiZHO amenigyerbed 11 xinernusa emepria (puc. 30.3). Hocxian
CBinuaTh, 110 3¢ ymosu siGcymHocmi cunu onopy ROSIMPSA KiHemUYHaA
eHEpZiA KYAbKU 3MEHLLYEMbCA HA CMIABKL, HA CKiaAbKU 30iAbIUYEMbCS
Ii nomenyiaavna enepzia, i Hasnaxu, T00TO No6HA MexaHitha eHepZin
He 3minwemsen. Te came MoxHA ckasary i npo ewepril mMasTHVKaE Ta
CTPYHH Hix uac IXgix koJuBaHb! 3a BijcyrHocTti cun reprs I nosHa
MexXaHIYHa eHeprif 3a/INIMIacThCA HE3MIHHOCH,

TeopeTruHi Ta eKCIEPUMEHTANBEL FOCHiKenR s Ho3BoNmIn chop-
MYJIIOBATH 3aKOH 36epemeHHn mexaniunol eHepril:

Y cuctemi Tin, AKi B3IAEMOAIIOTL TINbKWM OAHI 3 opHuMK | TiNbKK
CHRAMK TIPYXKHOCTI 1 CMRaMK TRXKIHHS, NOBHA MeXaHiuHa eHepris He
3MIHIOETHCA.

Caiz uxe pas HaronoCHTH, o saxod sbeperxenHs MexaHiymol
eneprii cnpasiRYEThCH NUMIE B TOMY BHIAAKY, KOJK HEMAae BTPaT Me-
xagiugol emepril, 3oKkpema 3a yMOBK BijcyrHocTi cuam Tepri, Hrio
TePTH BPAXOBYBATH, TO NOGHA MEXAHIYHA eHepZia 3 HaCOoM 3MeRLLYyEmb-
ca. Bigfysaerncs nepersopenns Mexaniunol exeprii na inni suaw esep-
ril, IlpuxnmazoM Takoro neperpopedns moxke OyTe Beim Bigome marpi-
BAHHS TiJ YHacHiAOK TePTA: MexasHiuna eHepris NepeTsopioeThes Ha
TEILIOBY.

n YumMmocA po3s'A3yBaTH 3apaui

3apaua 1. Tino macoo 1 Kr Ge3 rouyaTkopol HIBHAKOCTL nagae
Ha nopepxXHIQC 3emyi 3 Bucoru 20 m. Ha axift BucoTti rinernuna emepris
Tisna gpopisroBatume 100 [Ox? Omopom HOBiTpA BHEXTYBaTH.

AK KyfibKa NiAHIMAETLCA,
il noTeMianbHa eHeprina
36inbIYETLCA, 8 KiHETUY-
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3cpaua 2. Tifno KUFAOTh BePTHKANBHO Bropy ai msumaxicrio 20 m/c. Ha
sKift sucori morenmianpHa eHepris Tina spiBHsETHCHA 3 Horo xiHeTHUHOKO
exiepriero? Onopom nosiTpA 3HEXTyBaTH

* Ockinsxm W=mu2/2, 1o Mix opuanuamu eHeprii ¢ take crnissifnomen-
"s: Jawm=H m=rr m?/c? = H/xr=m/c? . [leransuimre npo ne firuMerncs
B 10-my waaci.
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Mipdoveaemo nigcymen
Horenyiansua edepria rina (CHEcTeMH TiJ1) MOXe HePETBOPIOBATHCA

Ha KiHeTWYHY eHepriioo i HaBnaxkm.

3akoH 36eperxeHHA MexXaHiuHOI eHeprii: y cucremi Tina, AKi B3ae-

r

MOFIIOTE TINBKH OIHiI 3 OFHEMH 1 TiBKH CHIAMH IPYKHOCTI H cHIa-
MHE TH)IHHS, TOBHA MexaHiUHa eHeprig He aminHioeThcsa. Bora jumme
HEPeTBOPICETHCA 3 KiHeTnuHoO! eHeprii Ha noTeHuiansHy, 1 HaBOars,

?

KositponbHi 3annranng

1.HaBegiTo NpUKNagu NEpPeTBOPeHHA NOTEHLIANLHOT eHeprif Tina Ha KiHeTuuyHy Ta
Hasnaku. 2.Chopmynionre 3aKkoH 30epexeHHR mexaniunol eneprii. 3. 33 Akux
YMOB BUKOHYETHCA 3aKOH 36epexeHHA Mexaniunol exeprii? 4. Hasepite npuknagw,
KOAK AOBHA MeXaHiuHa exeprin He 36epiracTecH.

Bripasa N® 30

1. Tipy»MHHGG NICTORET 3apAAXAIOTh KYNbKOK | CTPiRAITL yropy. ki nepetsoperts
eHeprii sigbyBalTbcA NPY LboMy?

2. Wainba crouyertues 3 NLOHOBOI ripku Ha acdanet | 3YNUHAETLCA. Hit BUKOHYETHCA
B UbOMY BUNAAKY 33KOH 30epPexeHHR MEeXaHiuHo! eHeprii?

3. Touarkopa noreHyianbHa eHepria Tina, axke ngpebysac B cTaH! CNOKCIO Ha NEBHIN
Bucori, popistioe 400 k. Tino signyckaiote. Akow Oyne kKineTwuxa exepria Tina
B MOMEHT, KOfi NoTexuianbHa exneprin ctanosutume 150 Ox? Onopom nosirpa
IHEXTYBaTH,

4. Tino KuARIOTL Yropy, Hagaouw Bomy kinetuudy erneprio 300 [bx. Ha neauin su-
COTi MOFO KIHETWUHA eHepris ameHwuTocr 8o 120 [x. Akoiw Gyne notequianbHa
eHepria Tina Ha il sucoTi? Onopom NOBITPA 3HeXTYBATK.

5. Tino, wo nepebysanc B crasi CNOkoKW, nagae 3 swcoty 20 m, Ha sxii sucori
WBMAKICTE Oroe pyxy gopisHwoBatume 10 m/c? Onopom nosiTps 3nexTysari,

ExcnepumenrtanbHe 3agfaHun

fligkvKbTe Bropy sKech HEBENWUKe TiNo, HanPuKnag CipHMKoBY xopobky. Bumipsiire
abo OuiniTh Ha OKO BUCOTY, Ha AKY nigHANacA Kopobka. HexTyoun onopom noeitps,
BU3HAUTE NOYHATKOBY WBMAKICTE KOpobKu,
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§ 31. NPOCTI MEXAHI3MU. «30JI0TE NPABUIIO» MEXAHIKH

2 flagui rpekn He nuuie HaBMMAUCA KOPUCTYBATUCA TAKUMKU MPOCTUMK MEXaHI3MaMM,
AK Bawinb, GROK ToWo, @ M IACYBanNy, YOMY Hi NPUCTPOT A03BONAITL OTPUMATK
BUFpail y 3ycunnax. Pasom i3 T Npocti mexalismm fants nporpaw y sigcrasi,
A un pawTb BOnU Burpaw y pobori? Cnig 3a3naumTi, 1O BMHaXOAW CTapOfasHix
MeXaMikia He sifliittuny B8 MUHYNe, — | CbOrofiHi BAOCKOHaNeHi «HaagKku» TUX npo-
CTHX MEXAHI3MIB 3yCTPIHAIOTLCA HA 3aB0of1aX Ta OynisenbHuX ManfaHuMKax, TpaHc
noprHux 3acobax Ta nobyrtoBux npunagax. Yomy tak?

n MNpurapyemo Baxine 12 6noK

JInA roneruiesds npani JIOAUHA 3 HABHIX-ZABeH BUKOPHCTORYBaIa
pisui npocri MexanisMp. 3 fesKuMH 3 HEX BY Bike gHadowmi. Ilpurapae-
MO, 10 BakejeM KopucTyBasucH e B CrapogasasoMy €runri mij dac
OyzipapnTBa nipamipx i xpamis, Baacrusicts Baykesls HaBaTH BHUTDAIN
V CHJIi BHNJMBAE 3 YMOBH iioro pismoBaru. Bm Bike smacte, 1o Gi0KH
MOXMHA DOSIVIAAATH AK Bajkenl 3 pisgmMuy niaeuaMy (HepyxXoMuil GIOK)
Ta 3 IiredaM#, #Ki 38 JOBMKHHOKO Bigpismsiorees v 2 pasu (pyXomui
61nox). PisHoBHAOM BaMeJiss € KONOBOPOT, AKWH, HAUDHKJIAX, BHEKODH-
CTOBYETHCH Yy CHCTEMi pYJAROBOrO KepyBaHHA apromobisem (pue. 31.1)

E Binkpusaemo «3cnore npaBuno» mMexaHikn

Omxe, Ba)keni 3 pisHEME INTeYaMu Ta pyXomi OJIOKH JOBBOJIAKOTH
onepaaTy Burpaill y cuni. Ta um esapgapMa» HAeThefA TAKUE BHrpain?
Buagsnsersea, Mo i 4ac 38CTOCYBAHHESA BayKess JOBIIHE Horo Kimens
nmpoxoAuTs Oiakiznit minsax (pue. 31.2): Bamke Tino niguiMerscs Ha
HeBeJIEKY BHCOTY (f1,), a KiHellb ACBroro imjeda Baskensd, A0 HKOIO npu-
KJIafjeHa MaJla CHJa, ONYCTHTBCH Ha SHauHo Ginepmy sucory (k). Ta-
K¥M YEHOM, OTPUMABIIM II€PeBATY B CUTi, MH IDOFpacMo y BifcraHi.
ToT caMuil pe3y/ILTaT ME OTPHMYEMO IIiJl YaC BEKODHCTAHHA PYXOMOro
6mora (puc. 31.3).

Knacuupi pospaxyuk# Fifl saskenis i 6aokis Hame:xaTh BUAATHO-
My aETHYHOMY Mexauikosi Apximedy.

Puc. 31.1. Burpaw y cuni £,/F,, akni pae xepmo, Puc. 31.2. ¥ ckinbkn pasis nneue |, saxe-
ROPiBHICE BiIMOWEHHID pagiyca R kepma [o nAa posuie gif nneva /, , y CTinbkn pasis
pagiyca r tiecTepHi, AKa NOBEPTaE Koneca asTo- BiucoTa h, Ginbia sig sucoty h,

mobinn
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ApximMen BuEiB IpaBuIO, AKe MOMHA 3aCTO-
CyBaTH He JNUIe [0 Baxkenas, ane H ao BCix npo-
crux mexamismin., lle mpasuso orpmmanc masmy
«3010TOTO NpaBuAa» MexXaHiku:

Y cxinbkut pasie nPOCTUIA MEXAHI3M A€ BUFpaLl Y CuAi,
Y CTiNbKyt X pasis BiH fac nporpaw y BigcTaHi,

Cnij 3asHAYHTH, 110 «30JI0T€ MPaBUNO» BH-
KOHVETHCH 38 [0edabHUX YMO068, KOJH PYyXoMi dac-
THHHE TIPOCTHX MeXaHiaMis He Marrh Bary, a mimx
Tinamu, #sKi KOB3aOTh a0 KOTATHECA OJHE HO OI-
HOMY, HEMAE TepPTH.

Is saxony 36eperxeHHs eHeprii BUOINBae, 10
npocTi MexaHisMu He IarTh BUTPAIny B poboTi.
Hificro, 3rigHO i3 «30M0TUM IIPABHIOM» MeXaHiku
Lk Tobro Fl=Fl,= A =4,

E
a Docnigmyemo noxuny nnouimny

Oxpim Bamens Ta 6IOKa JIOAM 3 AHTHYHHX
yacis BHKODHCTOBYIOTH e OLHMH IPOCTHHE Me-
xanism — noxuny nroujuny {(puc. 31.4). 3a no-
NOMOrOK MOXHIOL NIOIMMHM MOMXKHA nigmimaru
BaXKKi NpeaMeTy, IPUKIAZAIOYY A0 HUX BiIHOCHO
HERENMKY CHJIY.

«Tino Ha moxmmift maommHi BTPUMyETHCS
CHJIOO, I110... 38 BEJIHYHMHOI Y CTiIBKH DasiB MeH-
LIg 3a Bary eoro Tina, y CKiNbKE pazis fosixuna
Hoxunol nomuen O6iaeiia Big i1 BMCOTH» — Tak
VMOBY DiBHOBAr" CHJI Ha NOXMJAiN miuomuni chop-
MYJIOBaB roanasuacheuil yuenuit Cumon Cmesin
{1548-1620).

Hosenemo me pocainsum muaaxom. Hanpn-
KJiaJl, Tpeba BTAPTH TiNO HA BHCOTY A 110 MOXuiaiit
nnomiuai saBRoBKKH [ A 3MEHIIeHHA cCHUIV Tep-
TH Kpaile cKopueraTHeda xoTkoMm {puc. 31.5). o6
DiHATH KOTOK, IOTPIOHO NPMKIAAATH RO HHOPO
CHJIY, 3HAYEHHA HKOI JOPIBHIOE 3HAYEHHID CHJIH
Tsiinua F_ ., a2 mo6 erarysatn HOro HOXHI00
wRomuEC — cuay F. Y pasi migHimamHs KoT-
Ka HAa BUCOTY /i BUKOHyeTbCs pobora A, =F_ h.
VY pasi BTATYBAHHS KOTKA NOXMJIOIO IIOIIMHOK HA
sincransb | BuKonyeThea pobora A = FI. 3a sigcyr-

!

. F
Hocri Tept A, =A,, Tobro F_ h=Fl= —Zii e
h

Puc. 31.5. nn .is'wir'yéanuﬂ

Puc. 31.3. Axkuwo MOTyaKy
MEAHATA Ha Bucoty 2h, To
pyxomuid 610K i3 BaHTaXKEM
nigHiMeTbea Ha BucoTY A

Puc. 31.4. Noxuna nno-
LHA € HEeZBMIHHOK, KON
FIOTPIGHO NIRHATI BanTax,
Hum nonoriwwh yxun nao-
HiHM, THM RErle BUKOHa-
™ 4o pobory

A No NOXMMA rowHi
norpibxa 3HauHO MeHa
cuna, uik ana Gesnocepeg-
HBOTO MHATTA Tina
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Puc. 31.6. Knun e Tinbkin gae surpaw y cwni, Puc. 31.7. Pi3HOBKOOM NOXUNOT MAOWYHK
ane i MiHIOE T HANPAMOK € PBUHT
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Jna noxeaol DNOMHE «30JI0Te TPABRIO» MEeXAHIKM BHKOHYETHCH
3a YMOBH BIACYTHOCTI TepPTA Mix TijoM, AKe BTATAI0TH DOXHJIOI ILIO-
HIHHOIO, 1 NMOBEPXHEIO ILIOIIWHN.

n 3naoMUMOCH 3 PDIZHOBMAEMN NOXUA0T NACLINHI

BracTepocTi mOXmMIol HDNOIHMHEA PeAJisyIOTECH ¥V BHKODPHCTAHHI,
HANPUKAAN, eckanaropis, aspualinux cxoxins i korseepin., OuuanMm is pis-
HOBMAIB poxunol onommpun € waun. o6 nonermmuri pyGaHHA APOR, ¥
TPIUMHY KOJOAM BCTaBAKIOTE KJAWH 1 61016 110 HEOMY 00YXOM COKMPH.
IIin gac ynapAaHHA Ha KJHH Aliork TpH Tina: aBepxy ofyX COKUDH i 2
6oxiB — &Bi wacTHpwn xonoxu. Bignosizso wiauH Rie Ha obyX COKHpH
BrOpY, a Ha AepesBuHy Koaogu -~ B Goku, T00TO pO3COBYE NOAOBHHKHE KO-
aopw. TarkyM YMHOM, KAHH 3MIHIOC HANPHMOK CHJIH cokupd. KpiM Toro,
cuia, 3 AKOKI0 BiH PO3COBYE HMOJMOBHMHEKH KOJOAHM B pisii Goxuy, nabararo
Oinsirta Bif CHMM, 3 AKOIO COKHpa BAapsc o xKauny (puc. 31.6).

PianosugoMm noxusiol OIOMBHY TAKOMXK € 268unm. BissMeMmo TpH-
KYTHHK, AKKHHE BHPI3AHO 3 KapTOHY i posrainyemo iforo ropap i3 umin-
apom. TToxunoo nmnomuHOK cayrysarume pebpo raprony. OGropayRinm
TPHKYTHUK HABROMO HUAIHADA, MH OZEPEHAMO PBHHTORY NOXUNY A0
muay (puc. 31.7). Hapiska reunTa - 1@ HOXHIA NACMIRHA, AKY 0arato
pasig obepuyro Basroso muaingpa. Ilogifre Heo KAMHA T'BHAT MOXe
BMIHIOBATH HATPAMOK 1 YHCIOBE 3HAYEHHS HPHMKJIANCHOI CRJ.

IIpusgun 4l rBUATa BHROPHCTOBYIOTE ¥ 0araThox MexaHizMax Ta
APHCTPORX: MeXaHiTHUX JoMKparax i mia#oMEBKAX, M'scopybui, nema-
Tax, cTpyOuMHAX, CREpANAX, WyDynax, piss0oBMX KPINJAeHEAX TOIMO.

[oBoanmo «30n0Te NPaBVNO» MEXaniky ANs rigpaenivHoro npeca
«30JI0Te IPABUJAO» MEXAHIKHM CHpPaBIKYETHCA 1 ANs rigpasiaidHore
npeca. ¥lig yac cTECKAaHHA pigusa OPAKTHYHO He 3MIHICE ¢BOTrO 00'tMYy,
TOMY IIpH ONYCKAHHI Manuil NOopUHieHs BUTICHAE 3 MaJoro muiisapa
Taxkui camuit of’eM piguHM, AKHHE DOTPANJIAC 0 BEJIMKOrO IEJILHApSE:
Vi,=V,. Ockinexu V,=85h ,a V,=8h, (ge §, Ta S, — nyromi manoro
TA& BeJIMKOro mopmuiB Bixmosinmo; h, ta h, — sigcrani, Ha axi Bix
B S,

noBigHO 1epecyBaioTheH HOpiHi), To Sk =Sk, = h—’ =g

2 1



3 ymoBH piBmoBars nas rifpasiaiuso-

F 8
ro mpeca }i=—2 (ne F, ra F, — cunm, mo
1 1

EiIOTE BIANOBIAHO HA MaNul Ta BeAUKHI

2

F h
popoHi) (zmue. § 22) orpumyemo L=,

Tobro y criavku pasie npec 36iavluye cunry
HQ BEAUKOMY nNOpUHi, Y CMIALKU X pasis
3menwyemoca 8idcmans, HA AKY nepecysacmy-
€A eeauxuil nopuiens. TakKwM YUHOM, Omep-
JKABUIN BUTPaIN Y CRJAL, M# 3HOB OTPHMYEMO
Taxuil caMuil nporpaimn vy sixerani (pme. 31.8).

Jia rigpaBrigHOro mpeca «3onoTe mnpa-
BHJIO» BUKOHYETBECH 338 YMOBH HEXTYBAHHA Ma-
COKX NOPIIHIB Ta CUADK OHOPY PyXy plauuum
iy gyac I mepeTiKaHHA 3 MaloOro IMJiHADa
Yy BenuRunit,

u 3HAaXOAMMO NPOCTI MEXAHI3MK B Cydac-
HUX MAIMHax
Iipocti mexamismm - me TpyXIBHEKH 3i cra-
xeM poforu nonax 30 cromite, ane BoEH aniT-
POXH HE «IOCTAPiNu», afiKe B KOMKHOMY Cy-
YaCHOMY TeXHiYHOMY npueTpol M 060B’S3K0BO
3HAleMO HDpoCcTUd MexaHisM, I He oauH.

Tax, Bakeni TA KOJOBOPOTH MOXKHAa
sHaflTE B KOHCTPyKHIl BesiocHIeZa 1 aBTOMO-
6insn. Ha 6ynb-axomy OynisennHoMy MaiizaH-
YHKY HPaniioT: HigHiManbHI KpaHp — e
CIIONTyYeHHA BaxXeJie, Onokis, xKomosopoTis.
Baxeni ra 6nokm — HeoAMiHHI cKIAZHHKHK
KOHCTPYKRIiE muaxo- i rpyGoyinasaibHEKIB
(prec. 31.9), pigmiManesHuX Kpadis 18 immux
manvg, TpaHcnopTepd, AKI BUKOPHCTOBYIOTH
y maxtax ta Ha Gabpukax, € NPUKIAZAMA
noxunol nnomusu (puc. 31.10). Konosopor
T2 TBHHT BHKOPHCTOBYIOTHCA B MeEXaHIwHMX
OOMKpDAaTaX.

n flinbusaemo nigcymxn

3 napuix uacis MOAMHA A0S DOJETIIEH-
H# cBoel mpani BEKOpWCTOBYBAJAA mpocTti Mme-
xariamu. o mpocTHx MexaHisMiB Hanemars:
Bamine, OIOK, KOJOBOPOT, ONOXKJIA NJIOH[HHA,
KJI¥H, I'BHHT.

Puc. 31.8. Cuna tueky Ha nop-
LieHb ORHOFO KPOeHATY BABIU
MEHLUA 33 CHUAY TUCKY BBOX KpO-
nensy. Tomy, AKWC ogHe Kpone-
HA ORYCTVTA Ha NEeBHY BUCOTY,
TO [BOE KPONEHAT FHAHIMYTBCR
Ha BABIYI MEHWY BuCOTY

Puc. 31.9. bnokn ta saxeni
AErKO BraflytoThCA 8 KOHCTPYKLil
TpyGoyKnananbHuKIe Ta iHimx

MaitiaM

Puc. 31.10. Konseliep € fipwn-
KNAAOM BUKOPWCTAHHA BRACTH-
BOCTEW NOXMNGT NACLUHIA
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Jaa Beix npocerux mexanismis i gusa rigpasxivdoro mpeca crpas-
HBRYETBCH «30JI0Te IIPABHJIO» MEXAHIKHM: V CKIABKH pasie mpocruii me-
XaHI3M [a€ BHrpalll y cuili, y cTiIbKM X pasis Biy gae mporpain v sii-
cTaHi. «30/0Te TMPABUIO» MEXAHIKH BHKOHYETLCH 34 iNeadbHHX YMOB.

IIpocTuit MexaHiaM -~ HeOAMIHHMH CKIAAHHMEK CYYaCHHMX MAalIuH,
Y pmx MammAax Moke OYyTH AeKINbKA NMpOCTHX MexaHisMmis.

? Kontponbhi sanuTanHa
1. Ana 4oro smkopucToByioTh NpPocti mexarniamu? 2, Chopmynonte «3onore npa-
BUNO» MeXaHiku AAA NPOCTOrc mexanismy. 3. Hassite pisHoBuan noxvnol nnowu-
HW. 4. Axui Burpaiw y cuni a€ noxuna nnouwHa? 5. CGopmyaoiTe «30n0Te npa-
BUNO» Mmexadikn fans rigpasniudoro npeca. 6. Hasefith NpuKiagM BUKOPUCTaHHA
NPOCTUX MEXAHISMIB Yy Cy4acHMX MalMHaX.

P Bnpasa N2 31
Baaxa(iime, wo Oif 8idBysawmeca 3a ideansHux ymos.

1. DNinnimanouy BaHTax 33 AONOMOTOID BaXKens, OTPUManu Burpaw y ovni
B 3 pazn. Mpn uboMy BauTax, Aknik OYB NpMB'A3aHMIA A0 NIBOTO KiHUA Baxe-
AR, RAHABCA Ha Bucotry 20 om. Ha ckinpky onycTusca npasuil xiveup Baxenn?

2. 3a ponomorow pyxomoro Bnoka mofwHa nigHimae sigpo macoio 20 kr. flkowo cu-
FO10 NpK UbOMY NIOAMHA Ri€ Ha MOTY3KY?

3. 3a QONOMOrOID Bawens nigHARW BanTax macore 100 «kr. Ha aky Bucoty Byno nig-
HATO BaHTaM, AKILC Ha QOBre naeuye Baxens fiana cvna 250 H, a Touka npukna-
AaHHA cvnu onyctunacs Ha 30 cm?

4. Aky cuny rpeba npuknacty, wob nlgHATH NOXMRoK NAOWMHOIK BI3OK Macoi
60 xr, AKWO BUCOTA NOXMNOI NACIWMHI fopiBHOE BO cMm, a I JOBXWHA CTaHOBUTL
3,2m?

5. Y pesynerarl cTMcCKaHna gerani rinpasniyHnm nipecom cinoio 10 kKH semmxuiz nop-
WeKb nigHABCA Ha 5 mMm. Aka cuna OGyna NprKNageHa Jo Manoro nopuHs, AKWO
BiH ONyCTUBCA Ha 20 cm?

? ExcnepumenTtanbHe 3aBfaHHA
Ornaubre nobytosy mAcCOpyBKy. Ykaxite yci npocri mexaHiamy, wo BxogaTs go i
CKAAJY.

§ 32. KOEOIIEHT KOPUCHO!I BIT MEXAHI3MIB

2 «30M10Te Npasvno» MexaHiky NiAKA3YE HaM, WO BUTpaw y CvAl, AKMA galoTe NPocri me-
XaHi3mu, KOMNEHCYETHCA NpOTpatuem y BigcTaHi. ToMy Hiakoro enrpawy 8 poboTi 32 fo-
FIOMOTOI0 NIPOCTUX MEXAHIZMIB MU He OTpMMYEMO. Binbill TOro, BURBAARETLCH, LIO MK NPO-
rpaemo y pobori — uactHa poloTh KyAUCh «3HMKae». Cnpobyemo 3'ACYBaTH, Kyau.

n 3HANOMUMOCA 3 BEKNVBOKW XapakTePUCTHKOK MeXaHi3mis
prnyerimo, nam tpeba niguary Ha nesHy BucorTy BanTanK. His

OBOT'C NMEepeKMHeMO udepes HepyxoMmuil OJIOK MOTY3KY, OPHB'HIKEMO A0

Hei panrax i Gysemo pisHOMipHO TArTH MOTY3KY BHuU3. BanTam rodse



niguiMareica. OckinpKE HepyxoMuM 6JI0K MOMXHA
VHBUTH SK PiBHOIJIEYHI] BaXiNb, TO CHJA, 3 SKOI0
JIIORVUHA TATHE MOTYV3KY, HOPiBHIOBATHME Bali Ban-
Taxy: F=P. Ongarx Ha gpakrTuili 3aBxAHA € cCHIa
TepTa i ToMy, o0 DIZHATH BAHTAM, IO BLILHOro
KiHUs MOTY3KE Tpeba IDUKJACTH CUIy, Mo € Oine-
10K BiZ Bary BaHTamy: F> P{(puc. 32.1). Hix
yac migHiMaHHA BaHTAMY Ha norpibuy Bucory h
BUKOHYETLCA KOpHCHa poboTta ARDP = Ph. Pobora
K HIOGHHK 3 BUTATYBAHHS MOTY3KH Ha HORMKHHY
h {(nosna poGora) obumcaioersea za bopmynow:
A = Fh. Hosra pobora Oypme Oinpinomo, HiX

KopucHa pobora (Fh> Ph), yracnifiok reprs. xomomy 6noui € TepTa, To
Ha mpaxktuui xopucea pobora, sKy MH BE- cuna F, 3 AKOIO MofnHa

KOHYEMO 3a JOHOMOTOI OVAL-#IKOro MexXamniamy,  Mae TArTv MoTyaxy, binbuwa

3aBXK/AM MeHIIA 3a MNOBHY pobory: A, <A ... 33 Bary Baxvaxy

Tinexky B ifeaJBHHX BHNAILKAX KOpHCHA pobora
IopiBHiOBaJsa 6 moBHi# pobori, ake ubCro HiROMM
He BigOyBacThCH.
BigHowenna KopwucHoi pofortu [0 noBHol poloty Ha3uBawTb KO-
edinienTom xopuchoi aii (KKQ).
KKl nossagarors cumBoaoM 1 («etas) ta ofumcaioiors 3a gop-
MYJIOI0
abo vy sizcoTrax:

KRl 6yne-ikoro MexaHiaMy JeMOHCTPYE, AKY YaCTHHY TOBHOI po-
BOTH MexaHisM nepeTBOpPIOE Ha KopucHy. OCKiIbKH B XOLi BHKODPHCTAH-
Hf MexaniaMmis KopucHa poBoTa 3aBijM MeHIIa 3a nosny, KK Svmn-
SKOro MexaniaMy sapay Meumui sza 100 %.

E Yuumoca poss’asysatn sagadi

3agava. Tinpo macoio 20 kr migHiMaOTE DOXWH0K DJIOHINHOI.
Hry cuny noTpibHO OPHKIAZATH B HANDAMKY DYXY Tija, SKINO OB~
JKUMHA HOXHUJIOL OJIOIHHME /opiBHIOE 4 M, BacoTa — 1M, 8 KK cramo-
BuTh 80 %?

Puc. 32.1. Ao 8 Hepy-
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n fhigbusacmo MACYMKn
Ha npaxruni xkopucsa pobota, SKYy MH BHKOHYEMO 3a HOIOMO-
roio OyAs-aKOro MexaHisMy, 38BXKJIHM € MEHINOK 33 HOOBHY pobory:

Axop < Aﬂonxn .

Bignomenss ropucuol pobors a0 moBHOI poBoTy HASUBAKTL KO-

edinierrom ropucHol zii (KKI): 1= :;""" ; = ::“’" -100%.

KKl 6yan-axoro mexamismy aasxam menmmmi sa 100 %.

? KonTponbHi 3anurannn
1. Uomy na npakmiii kopucHa poboTa 3aBaan MeHwa 3a nosBHy pobory? 2. [ladive
su3Hauenmn KKO. 3. Axkum e makcumanbHe 3Hadedds KKL Gyab-akoro mexauiamy?

P Brnpaga N2 32

1. 32 [ONOMOTOW NPOCTONO MEXAHI3MY BMKOHAHO KOpMcHy poboTy 120 [ix. 3uaigin
KKI mexanismy, Aakuo nossa pobota gopisHie 150 k.

2. Tino nigHIM3IOTE ROXMICIC NINOWWMHOI, BUKOHYKOUK Kopnchy podory 180 wlhx
3nalipito nosHy poBoTy, ko KK noxunof nnoujHy cranoBute 90%.

3. Bantax macow 160 kr niHAMM 33 SONOMONCIO BaXena Ha 25 cM, NPUKRaAAIONK B0
Aosroro nneva saxens csny 400 H. Busnaure KK[} saxens, Aakulo kineub fosroro
nneya onycTHBCA Ha Tm 25 om.

4. Tio rigHiMa0Th BOXUACK MHOWVHO, NPYUKRARAIoUN B HANPAMKY PYXY Tina cuny
50 H. Busnaure macy Tina, AKWO [OBMWHA NOXWNOE NROWUHN BODIBHIOE 2 M, BY-
cota — 50 cm, a KKl craHosuts 8O %7



5. Bantax Macow 9Kr nigHiMaoTe 33 HOMOMOTOI0 NMPMCTROID, AKKA
CKNBYBETLCR 3 PYXOMOro Ta hepyxomoro 6nokis (gus. pucyHoK). Aky
cnny NOTPIGHO NPUKAAJATH JO MOTYIKK, AKY NEPeKUHYTO uepes He-
pyxomuit 6nok, axwo KKLG npucrpow craHosute S0 %7

Tema, Buznauennn KK noxvnol rnoimHi.
MeTa: riepeKOHATUCR Ha AOCHiAI, LHO KOpUcHa
poboTa, BUKOHAHA 33 AONOMONOI0 NOXWROT nno-
UMHIA, MEHLYA Bif NOBHOL Bu3HauwTy KKJ noxur-
NOT NACLMHA.

(punagn ra mavepianmw: mipHa CTpiuka, AvHa-
momeTp, Habip TArapyie, nepes’sHa nisinka, wra-
TUB i3 MydTOIC Ta NBNKOI, fepeB’rHni Gpycok.

BKA3IBKM WOAO POBOTH

n Nigroropka jo excnepumedty

. Ilepen TiM aAK BUKOHYBaru pobory, npuragafite sianoninl Ha
TaKi sanuTaHHA:
1) fxi sugu npoerux Mexamismis su 3uaere?

6 @unka, 8xa “ 61



2) Illo masusaoTh KoedinieHToM xopucHol mii?
3) Yomy KKl Oyap-akoro MexaHizMy saBmpan mennmuit 3a
100 %?
2. Busgaure iHy DOZLIKH HIKAJ BHMIpDIOBANBHUX NPHUIAAIB.
3. 36epire excneprMenTANBHHI NPHCTPill, AK NOKA3ARHO HA DHUCYHKY,
HOAAHOMY HA NOYATKY poboTH.

n Excnepumenry

Pesyaemamu sumipwsans odpasy sanoceme 0o madauyi.

1. Bumipaitte 3a gouomororw mipeoi corpiuxkm goexuny [ i Bucory h
OOXMA0T [LJOIIHM,

2. BuamauTe 3a gonoMorcio ausamomerpa sary P Opycka.

3. Hoxnazire Opycok Ha NOXHIY HJOUIMHY # 3a JOIIOMOrCcK AHHAMO-
merTpa pirsoMipro nepecysaiiTe iioro nnomuHoo Bropy. Bumipsiire
cuny rary F, mio nie wa 6pycox 3 Ooxy ZumamomeTpa.

4. He amiziooud KyTa HaXHAY ILAOIMEY, NOBTOPITL Aociix iime Tpudi,
poaMicTaBIIM Ha OPYCKY CHOUYATKY ORHH, 1IoTiM ABa, a norim TpH
THTAPI.

m OnpaiposaHHA Pe3ynbTaTiB eKCnepuMexTy
1. Haa xoxxsoro gocaigy obumcmairTs:
1) noery pobGory: 4 = FI;
2) xopucny pobory: A, =Ph;

. . P
3) Burpalm y cuJji, AKHI Aac NOXMJIA IAOIIKHA: ?;

4) KKJ{ noxunol nnomuum: 1) = Arop_ 100% = % -100% .

2. Pesynwraru obumcners s3aBecite go rabaurl.

u Ananii pesynbratiB eKCRepuMenTy
TopisusiiTe NOKa3aHHs JnHaMOMerpa 3i sHauenHAM Barm Opycka i
3po6iTh BHCHOBOK IIPO BHIpAIN V CHJ, SKUil fAe NOXMNA NICIIWHA; OODiB-
asaitre ogepxani spavenna KKJII i 3pobite BucHOBOK, uu 3axexutrs KKJI
Bif Bary Tina, axe migHiMAIOTE NOXHAOCKO HJIOHIMHOK.
> Teopue 3aBAAHHA e
FRcyitTe 3a ONOMOrOK excriepyuMenty, AK 3anexnTe KKG noxunol nnowmHw Big kyta i
Haxuny. Yomy, Ha Baiuy AyMKY, 3MIHIOETBCA KK, AKIO 3MIBMTY KyT Haxunay naoLidsm!
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NIABUBAEMO MIACYMKY PO3AQUTY 3 «POBOTA | EHEPIIf»

1. ¥ pospini 3 sm pismanmca, umo Taxe Mexamiuma pobora, emepris Ta

HOTYKHICTS.

A= Fi
P Bak=1H M
o A0 TLNS DDHKIANeHS
omas = mig miewo wiel
CHAM TiNG DYXEETRON
s BEODSMOR pyRy Tiaa
i HAIDSMORE CHIH He

& TeDIeHIIHK YR DEIM

W
% XADAKTEDHIVE 3187~
wieTs tina {afo cporTemm
710} BEKOHATH podory

¢ min uec sMiBeHEs
exenril BEROHYVETRCR
pofiora « swmipa emep-
Tii gopissioe poboTi

A
N=
¥
1 Boeow jw%;ji
¢
= RSDARTEDRIVE

HIRMARICTE BREO-
HaHHA })ﬁ‘ﬁ@*ﬁ"ﬁ

2. Bn masuyunnpca po3pIBHATH KiHETHUHY TA HOTeHUiaxbHY eHeprii, mo-
sHaVoMMIKChH i3 3akonom 3CeperkeHHA MexaHiuyHol emeprii.

2

* Kigeruuna enepria W _=

» Ilorennianpua enepria W =mgh

II. max max

38 YMOBH BLICYTHOCTL TepTs BHKOHVETHCH 38K0H afeperkeHHs MeXaHIU-
Hol eepril: W, _,+W_ =W +W_

6#

Be osHalioMuIHCA 3 OPOCTHMH MeXaHisMaM® Ta
3’scyBa¥, IO JKOJeH NpocTHH MeXaHiaM He gac
BHUTpamy B pobori, Ta mossaiiommanca 3 disuuHoD

nx_é’:?_!;.mo%

OBE

penuuMHCK - Koediuienwrom xopmcuol gpii (KKI).
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5.

6.

8.

3ABAAHHSA ONA CAMONEPEBIPKU
3A PO3JINIOM 3 «POBOTA | EHEPTIf»

3asdauns 111 micmame mirvkcu 00HYy npasunvhy eionosiov.

(1 6axn} Mexaniuna pofora BHKOHYETHCS, AKILO!
o} CIJIA NepOeHANKYISPHA 10 HANDAMKY PYXY Tija;
6) TiIO € HePYXOMUM;

=} TiJI0 pyxaeTbeca Nif Ji€0 CHIIH;

) Ha TiJ0 He KiIOTH CHUIIN.

{1 6ax) Hepyxomuit 610K:
o) 1a€ BUTpam y cuii 8 2 pasu; s} Jae BUTpam y pobori;
i) He fac BHrpaiiy B CHii; ¢} lae BUTPAILI ¥ Bixcrani.

(1 6an) lloTenniansHa exeprif Tija, HIAHATOrO Haj 3eMiero, 3aje-
HUTh:

o) BiA MacH Ta MIBUAKOCT 1iJia;

6) Bin macu Tiaa Ta 0rc BHCOTH HAJ 3EMJEI0;

a} BiJl BHCOTH Tila Hajg 3eMmJeio Ta meuyKocti fioro pyxy;

¢} TiABKE Bij MBUEKOCTI pyXy Tina.

(1 6an) Kiseruuna exeprist rina, mio pyxaeTncd, 3a0eXHTh:

o) Bii MACH Ta IBUAKOCTL pyXy Tinka;

&) TIABKY Big BucoTH Tiaa Han mosepxHeo 3emari;

#) i BHCOTH TiNia HAJ NOBepXHeKW 3eMJi Ta IHBRAKOCT! HOTO PYyXY;
) TIIBKH Big IIBHAKOCTL pyxXy Tina.

(1 6anr) Slxkuo norymuicrs Mexanizmy popismioe 100 Br, To:
o} 3a 100 ¢ Bin BuKoHYE pobory 1 Ix;

»} 3a 10 c BiH BuKOHYE pobory 10 Ox;

s} 3a 1 ¢ BiH BuKouye poboty 0,01 Ix;

r}3a 1 c Bi" Buxonye pobory 100 Ix.

(1 6ax ) AxOi0 BUKOPHCTAHHA TIPOCTOr0 MeXaHi3My fae surpai y cuni
B 6 pasis, To 8a igeaAbHEX YMOB BiH jAac:
o) mporpam y BifcraHi B 6 pasis; ) nporpamr y sigcraui B 36 paais;

#) Burpam y sificrani s 6 pasis; r) Burpam y siacrasi s 36 paais.
(1 6axr) Pyxomuii GJoK:

o) Aa€ BArpaul vy cuii 8 2 pasu; ») nae Burpan: y pobori;

&} He Jla€ BUTPAIIY B CHIi; r}) ma€ BUrpam y sigcrani.

{2 6anu} Sivy poBory TpeBa BHKOHATH, 100 BUTAITH BiAPO 3 BOJOO
3 xojoanaas saBrywOmiky 12 m? Maca sizpa 3 Bofow craHoBuTh 8 Kr.

Bramxaiire, mo gzlG—I-I— .
At oy
at 1.5 T, &1 15 Max; #) 96 Jx; 1) 960 Ilox.



9, (2 Gaau) FKOIO € HMOTY)XHICTH ABHIYHA, AKII0 32 4 XB BiH BHKOHYE
pobory 12 xlim?
a) 50 B 6 500 Br; g 3 kBT i} 12 kBT,

10. (2 6aau ) Kpau niguas sagtam sarow 24 xH, sukoHagiuy opy oMy
pobory 360 x[ivx. Ha sivy Bucory Oyiyo niaaaro panram?

a) 15 em; %) 1,5 M; r} 15 M; 21,6 M.

11. (2 6aau} 3a akui wac gsuryd moryxuicrio 100 Br epkonae pobory
2 xJx?
o} 3a 20 ¢; 6) 200 ¢c; n) B0 c; 110,05 ¢.

12. (3 paau) Kur, nnasarwouy nig soxoio 3t meuxaxicrio 18 xm/rox, pos-
puBae noTy:xHicTs 150 xBt. Busnaure cuiy onopy Boam.

13. (4 6anru) 3a gonomorow migitoMurKa apToMobine Macolo 2 T migusaH
Ha BHcOTY 2 M. BHazavyTe BHKOHAHY iR uac nnoro poboTy, SKINO
KK niafiomauxa cranosurs 80 %.

14. (4 Gaau} 3a EoHOMOrow pyxomcoro OJioKa NiZHIMAIOTE BaHTAMK
Macow 40 kr, a Binsuui KiHeus IMHYpa TATHYTHL i8 cHnow 300 H.
Busuaute KK pyxomoroe 6iora.

15. (4 6aau) 3a gonomorow Hepyxomorc Oioke nixniMaloT: BaHTaM,
npuxiasgapoan cunay 1,6 kH. Axow € maca panramy, aximo KHI
670Ka cragosuTh 80 % ?

16. (4 baau )} dosre mwiede saxensa B 3 pasny Oinpme Big xoporkoro. o6
nixuaTy BaHTaX Macoio 60 xr, axuil mixBinieHo JO KOPOTKOro ijeus
BAYKEJIA, 10 JOBroro 1reda npurianaoTts cuny 250 H. Bussaure KK
Bamesd.

17. (4 6aau)} KK moxunol nnontmam craHosuTs 70 %. Illo6 nigaarn
pauT2:K Macow 14 xr, Heobxinwo upurknanary cuay 60 H. koo €
JOBKYHA HDOXWAOI IICINMHE, AKINO I Bucora aopisxioe 30 cM?

18. (5 Gaxrie)} M’au macorw 0,5 Kr niaARuAa10TH BEPTUKAJIBHO BTODY 3 IO~
YATKOBOKW IHBUARICTIO U, M0 ropisnioe 20 M/c. 3HaiixiTe noTeHnians-
Hy i KimeTnuny emeprii M’aua B TOit MoMeHT, Koau Horo mMIBHAKICTH
sMeHIIHTECH Vv 2 pazu. Omnip noeiTpa e Bpaxosyiite.

19. (5 f6aau) Iin giew nesHOI cuam tino nabyro msuakocti pyxy 10 m/c
i npofiunio eigcrans 10 M. O6umenirs 3Hauenua niel cuam. Cuionp

TepPTA HeXTyihTe.

3aipme eawi 8idnoesidi Ha 3anumaHHA 3 HasedeHuMU 8 KIHYL nidpyy-
Huka. IToznwaume zanumanns, Ha axi eu gidnosinu npasuavHo, i noriuims
cymy Ganis. [Homim yio cymy nodiaimbv Ha womupu. Odepmane yucao 6id-
nogiéamume PiBHI0 6AUIUX HABYAALHUX JOCAZHEHb.
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T ABTHMKID, Y CONGHT POBMILIVIOTE Mak
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PO34U1 4. TENNIOBI ABULLA

§ 33. TENAOBUN CTAH TII. TEMNEPATYPA
TA 1| BAMIPIOBAHHSA

YCim 3Manxy € 3BMuHAMM CI0B2: raprue, renne, xonogre. «ObepexHo, yatiika rapaJa,
ofnedelicR»,— 3acTepirany Hac Aopocni. My He po3yMing, WO O3HAYAE «rapaya,
AoTopKanues Bo vatiky — | obnikanmcA. «CHIT xORoAnKA, He 3HIMal PYKaBUYOK,
RanbuYMKK 3MEP3HYTby,— ymOB/ana Gabyca. Ham flyme XOTinoca gizHaticb, a fAk
Le — «XOAOGHUIA», MU 3HIMANW PyKaBWuKKM 1 HEBAOB3i PO3YMINN 3HAUEHHA LLOTO
cnosa. «Jlosegerscn NoGyT B nikky., Temnepartypa BucoKa»~ Hanonaras nikap.
A 10 X Take Temneparypa 3 nornagy $isvkn?

n JHABOMMMOCH 3 NOHATTAM «TeMmneparypa»

Houarkosux ysaBJeHbL OIpPO TeMIepaTypy JoawmHa HaGyna 3a goro-
MOTOI0 JOTHKY. X&DAKTEPHIYIOUH, HANDPHKJIAJK, TEINOBHIl CTAH Iyie
XOJNOAHOT'O Tina, MOMKHA CKABATH IIPO HHOTO «KPHMKaHEe», TOOTO mopis-
HATH cBol BiguyTrs Bl HOTHKY JI0 ILOTO Tina 3 BigyyTTAMHU, IOO BH-
HHKAIOTH YHACKLAOK HOTHKY IO KPHIH,

Busuaualoun, Hackiaivku xazpimi Ti 9y iHIoi tiga, Mp nopisHioe-
Mo ixui remoeparypu. Koswn rosopsire: «Choroaui mansopl Tennine,
Hixk y4opas, - 1i¢ O3HaYae, HI0 TeMIeparypa HosiTps Ha ByAUIN] ChO-
ropui Bumia, HisK yyopa; ¢pasa «Cuir Ha JOTHK XonoaHuil» O3HavaE,
10 TeMIeparypa CHiry HmsKua BiA Temmeparyp# pyKH. TakuM UHHOM,
#a iHryirueHoMy piBHI MM BH3HAYAEMO TEMIEpPaTYpy Tika sk QiswyHy
BeNHYMHEY, IO XAPAKTEPHAYE CTYHiHL HArpitocTi Tijxa.

Puc, 33.1. [lochigy Ha nigTBepIpKenna CyB'eKTUBHOCTI HALLMX BIgUYTTIBL ¢ — (HAfjeHbrul HA
ACTHK Narip 3HAETHCH XONOAHHUMM, HIX IIOPCTKMIA KUANMOK; 6 ~ AKLIO 3aHYPUTH THBY DYKY
B TEnny BORY, NPaBy — B XONOBHY, & 4epes NesHuA Yac obugsi pykw nomicrvmm 8 nocyau-
HY 3 BOAOIO KIMHATHO! TEMMEPATYDH, TO BUHWKHE OMBHE BifuyTTA! Ty Camy BOAY /iBa pyxa
CRpWAME AK XONOAHY, a NPpaBa — 8K Tenny




Onuak, BU3HAYAIOUNA CTYNiAL marpirocri Tin Ba NOTHK, MOMHA KaTH
aume npubausry ouigry ixsasol remneparypu. Kpim Toro, me sasman
MOYKH& TOPRHYTHMCH Tijna Ta oumimmry, HACKiNBKM BoHO rapave afo xo-
aopve, Biaem roro, BiguyTrs MORYThL obmaniosaru Hac, Crpasxi, sa Tiel
caMoi KiMHATHOI TeMhnepaTypy MeTajeBi IpemgMeTH 3JAIOTLCA XOJOHHi-
oMy Bij feper’AHuX al0 NAacTMacoBYX, A IOPCTKI — Tenmimmmu 3a
raaaenbki (puc. 33.1, a). I HapiTe ofHe TiO B TOH caMuil MOMEHT MOKe
MATH Ha JOTHK DisEWi cTynink Harpitocti (puc. 33.1, 6). Tomy gna awxic-
HiWO20 NOPIEHAHKA memnepamyp mii sUKOpUCmMosyloms He cyfexmushi,
a o6’exmueni yunnuxu., IIpo Jesaxi 3 HMX iTHMeThCA HMMCUE,

a Beogumo nonAaTTA Tennosoi pistHoBarn

Jocainy norasyors: Koau Gliabir Harpite TLIO KOHTAKTYE 3 MEHIR
Barpitvm, To Ginpin marpite Tiso 3aBROAN OXONOAMMYETHCH, 8 MEHII
Harpire — HarpiBsaersca. o Toro s MOMYTH amiHoOBaTHCs B imimi
BRECTHBOCTL TiJ BOHE MOMYTH crark Oinpmiumu abo MeHINMME 38 DO3~
mipamM, mepeiity B inmmil arperareu#t cTaH, Kpalle YM ripime mnposo-
AUTEMYTE eNEKTPHUYHMH CTDYM, BHIIPDOMiHIOBATHMHMYTE CBITJIO iHINOrO
Konpopy Tome, HaroMmicTe onHakoso Harpiri rina, KOHTAKTYIOUM OfHE 3
OJHUMM, HE 3MiHIOIOTE CBOIX BJACTHEBOCTEH, i TOAl KamXyTh, Lo ui rTina
nepebyBaloTe Yy cmani menaoeol pienosazu {puc. 33.2). Ormxe, Hapamo
O3HAYEHHA TeMIEePATYDH.

Temneparypa — uye Oisnuxa BENUUMHA, AKA XapakTepu3ye CTaH Ten-
NOBOI PIBHOBArKM cucremu Tin.

B Sragyemo QiznuHUN 3MICT HOHRATTR Tempeparypn

Is kypey disuku 7-ro Kiacy BH 3HaE€Te, IO TEMHEparypa Tija
TiCHO NOB’ABAHA 31 MIBHJAKICTIO XAOTHYHOTC DPYXY HOro MiKpOYaCTHHOK
(aromis, monery, ioHis). Ile#l pyx Tax i HaBMBAOTE — mennosuil.

Puc. 33.2. Opsaxoso rapaui abo ofjHakoso xonoghi rina nepebysators y cranl TennoBol pis-
HOBBFN: @ — KHWNGKA, L0 NeXMTL Ha cToni, nepebyBaE y CTaHi TEMI080i pisHoBary 3i CTonoMm;
6 — pepeso nepebysae y Cvani TeRNOBOI PIBHOBarK 3 NOBITPAM; 8 — irpaiuky nepebysaioTb
Y CTaHi Ternnosoi piBHOBAry 3 BOROK
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HYacTHHKH Tida saBkIy pyXawTbhed, OTIKE, 34BMAN MIIOMb KiHe-
muMHYy eHepziro. YUuM HIBHMAIDE PYXaWTHCH YACTHHKH, THM BHIA TEM-
neparypa Tija.

Bu TaKO0x 3HAeTe, 10 IHBHAKICTD PYXY OKPEMIX YacTHHOK, A OTHeE,
iXuA Kimermuna emepris nocrifimo amimiooreesa. Age nig uac TemsoBoi
PiBHOBATH CepelEA KiHeTHYHA eHePris YacTHHOK yeix Tin cucremu, ToO-
TO KiHeTHYHa eHepris, Mo OpHIAKAC B CePeAHBOMY HA KOMHY YECTHHKY,
€ OXHAX0BOI. TAKMM YHHOM, 3 TOUKH 30DY ATOMHO-MOJIeXYAAPHO] Teopii
memnepamypa € Mipow cepednbol KinemuwHol enepeii Xaomuwnozo pyxy
YACMUHOK, i3 ARUX ckaadacmbes mino {(cucmema min).

Orxe, MU 3HalIy oeBHHEE O0'eXTHBHMY YUHHUK AJS BH3HAYOH-
HA TEMIePaTYPH - Ie CepelHA KiHeTHUHA eHeprif YacTHHOK DeYOBMHH.
He#t unnnny He sane:xuTs Bif Hamimx BiznuyTrtis, nporte Big ax Hiax
HE JIOIOMOMe BUMIPATH Temneparypy. Amxe fesnocepegsEse BUMipsTH
cepesHI0 KiHeTHYHY eHeprilo pyxy YacTHHOK HEMOMKJIIMBO.

n Bumipwemo remnepatypy

Baxe 3azHauanocdA, 1Mo 31 3MiHOK TeMIepaTypd Tija 3MiHIOIOTHCH
i floro nmesHi Baacresocri. Takum umyom, Bumipooun QisHYEy BeJH-
YHHY, 0 XAPAKTEpH3yE SAKYCh i3 TAKHX BJIACTHBOCTEH Tina, MOMKHA
3po0HTH BHCHOBOK i 1po amimy #oro remneparypi.

Ilpunapm ans BUMIpDIOBAHHS TEMIEDATYDH HASHBAIOTH TEPMOMeT-
pamu (Big rpen. thermos — rtennuii) (puc. 33.3).

Poarnsuemo pidumnnuil TepmoMerp, Ipuunun gil AXoro rpyHTyern-
C§l HA POBIIHMPEeHHI PiAMEN Oij yac HArpiBaHHA (3 M SBHILEM BH 3HA-
ftomi is T-ro xaacy). Haiiopocrimu#t pigusauil repmomerp (puc. 33.4)
CKAGHAETHCH 3 pesepByapa, HANOBHEHOrO piAHHOIO, ACBroi ToHKOI
TpyOKH, B AKY BHCTYIAE CTOBOUHX Hiel pigmum, i mramn. Hosmuna
CTOENYHKE Piguuy € Mipow TeMuepaTypH: YHM BHIA TEMIepaTypa
TiNa, THM BHINHM € CTOBOYHMK piIiHE B TepMOMeETpi.

Pwc. 33.3. Pisni gy TepmomeTpis: g -~ piduHHUG (MIDOIO TEMNEPATYPHU € AOBXKMHA CTOBNYMKE
pigunn); 6 — memanesul {GimeTaniuia nNAacTUHKa, AKa 3'€fHaHa 3i CIPINKOKD TEPMOMETPA, BUry-
HEETLCH B PE3YNLTaTi HarpiBaHuAY 8 — mepmomemp onopy (3i 3MIHOK TEMNePaTYPH IMIHIETLCH
CHNa SNEeKTPUUYHOID CTPYMY B KONi); ¢ — meduvHud (yHacnigok 3miHW TemMnepatypu 3MIHIETECR
Koftip BignosinHol zinAxKKM TepmomeTpa)
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1Ho6 3a MOBMUHOW CTOBIYMKE PLAMHN MOM-
Ha OyJs0 BHSHAYATH TEMIepaTypy, Chif HaHecTH
HIKany, Hacamriepe/l HO3SHAYWBINY HA Hi#l Tak 3BaHi
penepri roury, Tari rourn MawTs OyTH OFHOZHAY-
HO noB'ssanl 3 skuMEcs QIsWYHEMK [IPOHECAMH,
Akl Jerxo BiaTeopuTi. Tak, A48 BUIrOTOBJACHHS
Haibinpil BuropucTOoBYBaHOI wkaau Ilenvcin za
penepHi TOYKH 0epyTh:

— memnepamypy MAaneHHA HUCMOo20 Abo-
0y 3a HOpMaAbHO20 amMocgeprozo mucky. Ilns
neoro MailyTHilt TepMomerp OHYCKAOTB YV XA,
oio TaHe, i, JOYEKABIIHCH, KOJM CTOBOYHE pi-
AHHKW IIPUIIHHEKETE DYX, HABIPOTH BEPXHBOIC 0O~
MOMEHHA CTOBOUMKA CTaBJIATE nosHauky 0°C
(pmc. 33.5, a);

— memnepamypy KuniMHa eofu 3a HOP-
MaabHo2o ammocpepnoeo mucky. Tepmomerp
YACTKOBO B3aHYPIOIOTE V KRIJIAYY BOXY 1 HOJOG-
MEHHS CTOBOUMKA piguwump rnozxadaiors ax 100 °C
{puc. 33.5, 06).

loginusmy npomMiMMoK MiX IIO3HaYKAME
0 i 100°C ua cro piBHHX 4YaCTHH, JAicTaHeMO
TEePMOMETP, AKWIL IPOrpajgviioBaHO 38 HIKAJCHO
Heaepcis, Ta OQHMHKKIO TEMOEPATYDH 3a L€ HIKa:
now — zpadyce Llenvcin® ("C).

Odun zpadyc Llenvcin dopienioe 00Rill comii
yacmuni sminu memnepamypu sodu nid wac it Ha-
2pieanHa 6i0 memnepamypu niasienns 00 memne-
pamypu KUniHnA 30 HOPMAJbHOZO ammocdepHozo
MUCKy.

TemnepaTypy, BUMipaAHy sa mkanow Ilens-
cis, IIOZHAYAIOTE CHMBOJIOM t.

3sepHeMO yBary ua Tary obcrasuny. Tepmo-
Memp 3a6¥0U NOKA3YE CE0I0 8AACHY MeMnepamy-
Py, oTe, BUMIpOIOYM Temueparypy OyIb-sKoro
Tifga, CALE DOYeKaTHCH CTaHY TeIoBol piBHOBATH
Mix M TioM 1 TepMOMeTROM,

* Kpim mxanu Henbeis, BUKOPHCTOBYIOTE iHLIL TeM-
neparypai imkann: Kenweina, Papenrefita, Peo-
miopa. ¥ CI 3a OCHOBHY OHMEMUIO TEMIEDATYDH
B3ATO Keawvsir (K).

Puc. 33.4. Bynosa pigwn-

Horo TepmomeTpa: | — pe-

zepsyap; 2 — TpybKa;
3 — wkana

Puc. 33.5. Nobygosa tem-

nepatypHol wkanu Henwscin:

@ - TEMNEePaTYpl TaHeHHs
N0y NPUNUCYICTL 3HaYeH-
HA 0 °C; 6 — remneparypi
KiNiHHA BOgW ~— 3HadeH-
Hg 100 °C
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B flinbusaemo nincymeu

fArxmo B OGyap-axuil cooci CTBOPHTH KOHTAKT MiXK Tinamu i mep-
HUE 48C DOMEKATH, BPeInTi-pernT IX BJIACTHBOCTI NpAnNHATL 3MiHIOBA-
trcH. Tofi roBopATh, MO Tika HepebyBawTh ¥ CTaHi TenAoBOI piBHOBa-
riu. Pisuyay BeJMUMHY, SK8 XApPAKTEpHSYE CTAH Tenaopof piBHOBAIM,
HasupaloTs remueparypoo. Temneparypa € mipoio cepenisol KiBerwyHOI
eHepril pyxy dacrusor, i3 HxHX cRAafacThCH TiNO.

Ha npaxruni My yacTiime MAREMO COPABY 3 TAKOK OZMHMAIIEND TeM-
neparyps, ax rpaaye Henwscia (°C). Oars rpagye lleancis popisaioe
oari#t coriit wacrmui aMminm TeMmneparypm BoaM mij uac i Harpisamns
Bij TemitepaTypH HNABACHHSA A0 TEMHEPATYDM KUIIHHA 38 HOPMAIBLHOIO
aTMochepHOro THCKY.

Ilpuneay aaA BuMIDKBaHHA TEMIEPATYDH HEIHBAIOTL TEPMOMET-
pamu. Jlis TepmomeTpis I'pyHTYETBCH Ha 3MmiHi Bracrmsocrelt Tix, mpo
moB’AsaMi 31 3MIHOK TeMmieparypu.

KOHTpOnibHE 3anUTanHsA
1. Yomy HEMOXAKBO TOUHMO OUiHWMTK Temnepatypy Tina 3a AONOMOTOW BiguyTTie?
2. Y yomy NONAraE CraH TennoBoi pisnosaru? 3. [alre o3navenns remrieparypw tina.
4. YoMy xaoTuuHwit pDyX monexysn Tina HasusaloTe Tennosum pyxom? 3. Lo rake tep-
momerp? 6. Haseflite npuknaam pizHux TepMomerpis. Onwiaits NpuHIMn A PiguHHOro
repmomeTpa. 7. Hassite penepdi touxm wkanw Lenwcin, 8. Temnepartypy skoro Tina
33BXAN NOKA3ye TepmomeTp?

Brpasa N2 33

1. Npuragaiite Gygosy @ npuHuvn gii pioMAHOrC TEPMOMETPA Ta NOACHITL, WO cnnbhite
PO3LUIMPIOETBCA M 4aC HarpiBaHHs: Ckno 4K pipuxal ObrpyHryiite Bignoeife.

2. Yasith TEPMOMETD, AKWIA 3aMICTb PTYT 3aNOBHEHO BOAOIC. YuM Takwi TepmomeTp Gyne
HespyuHrm? Hadsire sk miniMym B3 seponin.

3. Bumipioouw Temnepatypy Tina, TePMOMETp Clif TPMMETH Kinbka XeunuH, Yomy?

4. YoMy poamipy TEPMOMETPE MaloTt GyTi HeBenvKrMK NOPIBHAHO 3 po3Mipamy Tina,
TeMNEPaTYPy AXOTO BUMIDIOITH?

Excnepumentanbne 3aBRAHMA

fposenite AOCAIR i3 rapauoio Ta XONCOAHOIO BOHOW, onwcannh y nysxkt 1 naparpada.
Onmwite nOCHHJOBHICTD CBOIX Hik Ta 3pobiTs BMCHOBOK.
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Yema, BumipioBanxs TEMAEPATYPWU 32 AOTIOMG-
rOI0 Pi3HNX TEPMOMETRIB.

Mera: sumipary remneparypy sogu Ta nosirps,
KOPWCTYIOUKCh DISHMMK TEPMOMETDaMIK; BNBUKTH
H6yposy Ta npuHUWMn AT CNIMPTOBOTC TEPMOMETPa.
ObnagHaHHs: B2 CNUPTOBI TEPMOMETDY 3 pid-
HMK LiiHamyt NORINOK, pi3Hi KIMHATHI TepMOMETPY
(Hanpuknag, pigvHHWA, MeTanesni, enekTpoxHKi),
BBl CKNAHKM, ORHA 3 AKMX NPUBAN3HO HanonoBnHy
HANOBHEH3 XONOAHOK B8OROK, 8 APyra — Tennow,
Aepes’AHa abo nRaCTVMKOBa NanuuKa AnA nepemi-
wyBasHa pifue (Milanka).

@ TeopernuHi sigomocri

Mpasuna KOPUCTYBAHKH PHAVHHVIM TEPMOMETPOM

1) Tepmomerp nHeobxinmo slepirary B creniaabpHOMy peasepsyapi.
Hicna spilicHeRHA BUMIPIOBAHHSA TepMOMETP CJiA Biipazy X
npubpati B pesepsyap.

2) 3HiMaloun HOKA3AHHA, TEPMOMETD CJiift VBeCh 4yac TPHUMATH
B CEPeNOBUIIl, TEMneparypa SAKOrg BHUMiploeThca {BHHATHKOM
€, HAaOPUKJIS8K, TEPMOMETPY MAKCHUMANLHOI TeMIeparypu').

3) Ilig wac pumipoBagHA NOTPIGHO CTEMUTH 38 NPABHJABHEM 110-
JIOMEHHAM oueil — BOHH Mal0Th OYTH Ha piBHI BEepXHBOI Mexxi
CTOBIIYMKE DiAMHH.

4) Bumipioioun TeMnepaTypy pimmum, il cxix snerka nepemimy-
BaTH Mimanroio,

BKA3IBKK LLOLO POBOTU

m (linroToBKa OC eKCNepuMeHTy

1. VBaxHa0 NpounTaite HpaBRia KOPHUCTYBAHHH TEPMOMETDOM.

2. Posrnauasre OyAOBY CHHPTOBOTO rtepmomerpa {pesepByap 3i
CHUPTOM, 3ANAHHY SBEpPXY TOHKY CKJIAHY TpyOKYy, ImKany),
poabepithes B npuHDNni foro aii.

3. Busnayre niry nopinky mraxy B mexxi BumiploBazHA BCix
38fPONOHOBAHKX TEPMOMETPIB (AKIO TepMoMerp unndgposnii, To
Mexxi BHMIpIOBAHHA BHSHAYAIOTH 3& IIACTIOPTOM).

* BBuuyaliHuil MeAUYHHN TEpMOMETD — e TepMOMEeTD MBKCHMAJILHOI TeM-
nleparyp#: nicas pocarmeHHs paibiasmol TeMOepPATYPH CTOBIIYHK TEPMO-
MeTpa caMoCTiilHO Ha3aJ He HOBEPTRETHCH.
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4,

Peagynsrati zadecits jno 1adn. 1,

Tabruyn 1

Excnepumenty

1.

5.

3a IonoMorow pianix KiMHATHHX TepMOMETpiB BH3HAUTE TeM-
neparypy nopitps B kimuari. PesynpraTy BuMipOBaEsL 3aseciTs
no rabn. 2.
O6oMa crrupToBMMM TepMOMETpaMy BuMmipsaliTe TeMueparypy
XOJOLHOL BOXH.
IiorTopiTes BuMipicBAHEA 060MAa CHEDTOBHMH TEPMOMETDAME
EJAA CKIASHKH 3 TEIUIOK BOJOIO.
Buwmipsitre remuieparypy cymimi. s 11soro B CKASHKY 3 Tel-
J0I0 BOHOIO BRUIMMTE XOJOAHY BORY; OGepe)uo nepeMimiyiouuy
BOAY MIIIANIKOIO, CIIOCTepiraiiTe 3a 3MiHOI TeMIeparypH Ha
000X CHEPTOBHX TepMOMeTpax. danuinirsh Haibinbini nokasan-
HA KOMHOTO TepPMOMETpPAa.
Saxisuire sanosHenHs rabn. 2.

Tabnuys 2

AHaniz pe3ynoTaTtiB eKkcnepumMenTy

Tlopisusifive pesyasTaTs BHMipoBasb, s#xi Oyam suxoHani 3a mo-
nOMOTOI pi3HuX TepMoMerTpiB. 3pofiTh BHCHOBOK, YV AKOMY 3a3HAYTE,
ARy GisuyHy BeMWYHHY BH sBuMipioBasiu, Axuil TepMoMeTp, Ha BaIl
nornAn, Aae Haiiblasin tousmil pesynnrar, SARHH € HAUSPYUHIINNM
vy sacrocysaHni, ARuil — Oinbir yaisepcanssuyM, OiNbI TPAKTHUHKM,

Teopue 3asfaHHA

Hiproryite pedepar na ogHy i3 tem: «lcTopia Tepmomerpie»; «Pi3ni Temneparyphi
wKanus; «<HARANMBOBNKHILE TEPMOMETPWY,



§ 34. BHYTPILLUHA EHEPTIA

) Y HOBUHAX, KOMM WRETLCA NP0 KOCMINME AOCRI[KEHHR, B, HANEBHe, Yymu bpasy Tuny:
" «CynyTHuk ysifluos 8 atmochepy 3emi 1 npUNMHMB CBOE iCHYBaHHS», Ane X BifOMO,
IO CYAYTHUK MaB BERMUEIHY MEXaHiuHy eHepriv: KiHeTuuHy, OCKifibky BiH pyXaBCs, Ta
NOTEHLEANBHY, OCKinbKY GyB BUCOKO Hag nosepxHerd 3emni. BUHMKAE 3arMTadHAD Kyfw
we3sna xonocansHa eHepria cynyTHuka? Qi3nku NOACHICIOTL, WO BOHA NEPEeRanach Mo-
REeKynam NosiTpR Ta CynyTHuKa, To6TO nepetna B eHepri ycepeausi pedosnxn. Mpn-
PORHO TOMY, WO U0 eHeprilc Ha3MBaoTh BHYTPIWHLOK. PO TE, WO TaKe «BHYTPHUHS

eHeprisy, 1 ATMMETBCA nank

n 3HanomMMMOCA 3 NOHATTAM BHYTPIWHBOT
eHepril

Muy pie spepTanm yBary Ha Te, INC 3aBAAKH Ten-
JOBOMY DYXY KOMCHA YOCMURKGE De10SUHU 3a6H0U
Mae kinemuuny enepzivo {puc, 34.1),

3posymino, mo sHavenus Kiwerwusol eHep-
rii oxkpemol YaCcTHHKY HeBeJHKe, OCKiJILKH maca
YACTHHKH € Ry:xxe manow. Hanpuxnazx, kiserwy-
HA eHepris, IHO OpHOAJSE B CEPEIHBOMY HA OHY
MOJIEKYJIY ra3y 3a KiMHATHOI TeMIepaTyp#, CTRHO-
BuTh npubiusso 5-107%" M. Bogmouac KinbkicTs
MOJIEKYJI B opuuHIl o0’eMy peYoBHHU Belmyes-
Ha. Tak, cyma KimeTwuHuX eHepriifli ycix mone-
Kyn nopitpa vy senuxiil madi cTaHOBUTE BIHM3LKO
4.10* I (puc. 34.2).

Epim winemuunoi enepeii 4acmuHxu peuo-
BUHLL MQIOMb I NOMeHYIAQNbRY eHepeiin, TOMY IO
(npuragaire aTOMHO-MOJEKYIAPHY Teopin) B3ae-
MOALIIOTE OHA 3 OFHOK: IIDHTAIYIOTHECA i BigInTOB-
XYVIOTHCH,

CyMy KiHeTuuHOI eHeprii TERAOBOIO PyXy 4acTu-
HOK, i3 AKUX CKAaHacTbCA TiNno, i noTeryiansHol

HbOW eHeprico Tina

Odunuyerw snympiunsol enepeit 8 CI ¢ pwo-
yne (x).

3 ACOBYEMO, Bifl MOIrD 3aneMUTh BHYTPIlWHA
eHepris rina
Mipoio cepegrnol KiHeTmuHoi emeprii pyxy uacru-
HOK, i3 SAKFX CKJIAJAEThCH TiJO, € TeMIleparypa.
Tomy amina TeMueparypu o3Hadae ¥ sMiHy cymMmap-
HOI Kinernuynoi enepril BeiXx YaACTHHOK, a OTIKe,
aminy sHYTPitras0] esepril rina.

Puc. 34.1. Kowna yactuH-
Ka pevosuhn nepebypae
8 crani GesnepepsHOro
XaOTUYHOTO PYXY, 3aBRA-
KW OMY MAE KiHeTuHHy
exepric

Puc. 34.2. Cyma KiHeTUUHMX
eHepriit ycix Monexyst nosifpa
y Benukik wadi craHoBnT
Brmsbko 0.4 MOx. L€l enepril
Aocrathbo, wobd yoix yuHis Ba-
Wore KRacy nigHecrn apubnma-
HO 25 M
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Pwe. 34.3. Y pisnnx arp-
raTHUX CTaHax B3aEmue
PO3TaYBAHHA MONHEKYN
PENOBUMHI € PISHUM, TOMY
BIAPI3HAETLCA | NOTeH-
HiankbHa exeprin a3acsmopii
MONeKYt

Puc. 34.4. 3a ogHaKkoBol Tem-
neparypy BHYTRILUHA eHeprin
NLORY € MEHIWIOIO 33 BHYTPILHI
SHEPFI0 Tako! camol Macu Boaw:
fig 4ac Nepexofy PeHOBUHN

3 TBEPAOTO CTAHY B PHAKMiA
36INbLIYETHCH NOTEHLiaNbHA
eHeprin B3AEMORT MONeKyn
BOAY
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Kpim Toro, si amimoro rTemueparypm tino
posmuupoersca abo crucraceTeeA. IIpr neomy
SMIHIOETECH BiICTAHE MiM YBCTHHKA&MM DEUYOBAHM
i, #K HacxifoOK, 3MIHIOETHCH TOTEHIIiansHa eHepris
ixunoi sszaemozii. Ile tex, y ¢BOK yepry, syMop-
ni0€ 3Miny BEYTPiMIEEO] edepril Tina,

Omxe, euympiwina enepzia mina 3orexumb
6id memnepamypu miaa.

Taxox sHympilina eHepezia saaemumsv 6id
azpezamuoee CMAHY PedosuHu’ Y pPe3yasTarTi
3MiHH @arperaTHor0 CTaHY SMIiHIETECH B3aEM-
He po3TalmyBaHHA II YACTHHOK, TOMY 3MIiHIOETH-
cA H rnoreHpiasnbHa eHepria IXHBOI B3aemopil
{puc. 34.3, 34.4).

B Pospiznaemo sHYTpPiWHIO | MexaHiuHy eHeprii

Iing gac sBuBwenHs MexasHiky HurocsH npo
T€, 10 CYMY KimeTHYHOI T8 NOTeHniaNBHOI eHeprii
CHCTEMH Ti/l HASHBAIOTH HOBHOK MeXaHIYHOIO eHep-
rieio niei crucremu. JdexTo 3 Bac, MOMJIHBEO, CKAMKE:
«To BuxonuTh, Mo BEYTpPiuIHA #i MexaHiyHa eHep-
risa — opue it Te camels IIpote Ie He TaK.

Jemo cxoxi 3a QopMansHEME O3HAKAMMY, I
HOHATTA 3HAYMHO BiADISHAOTHCA 38 CBOEW CYTHI-
CTI0 — IX HaBiTh BUBYAIOTH Y pisnux posxinax ¢i-
3UKH. 3rojioM BH JlisHacTecH Npo iie FeTasbHime,
a8 s3apa3 3a3HAUMMO TiILKH meaki BigmimHOCTI.

Ilo-mepiiie, KoONM® pOSCAANAIOTE MeXaHIUHY
eHeprii, TO Ie o3HAYaE, IO HpeTees Hpo Tino (abo
IeKinbKa Tid). A OT KOAM POSIVIAAAIOTH BAYTDIIIHIO
eHepriio, To HAeTRCA PO PyX Ta BIacMOZIK Ayxe
BesuKoi kinekocti uactmuOK (10% 860 Gimnmre).
3posymino, mo y BHIAAKY 3 BHYTPIIIHLOW eHep-
rielo He MOMXEHA BigcTexuTH IHZMBiAYaJNBHI Xa-
PAKTEPHCTHEY KOXHOI YacTHHKH, - ToMy GisHKH
BHKODHCTOBYIOTh TiJILKH CEPeOHi Xapaxmepucmuxy
(npo cepefHiC KiHETHYHY €HEprilo BH B¥Ke 3HHETE).

Tio-apyre, mana oxHoro GizmyHoro Tina mn
3aBXAN MOeMo 3HaliTy cHcTeMy Biajiry, BiguoC-
HO AKOL He Tine He Oyme Marw MexaHiymoi enep-
rii (ams. puc. 29.4). IIpore HemosxnuBO 3HAHTH
cuctemy Bianixy, sigmocmo arol gopisniosana 6
HYAX BHYTPIIIHS eHepris Tina, OCKiZbKE He ic-
Kye cyeTemMH Bigniry, BigpHocHo AKOI yei yacTHHKR
Tina He pyxanucks Ou.



Puc, 34,5, BuytpiHa exeprin HanniuHvka, Wo CTOb Ha CTinbUi (g}, nexuts Ha nipnosi (6}
ab0 pyxa€tbCaA pazoM i3 XAONUMKOM (8), € OHHAKOBOK, a MexaHiuHa exeprisn — pl3HOW

Io-Tpere, mMexaHiuHA eHepris sane)XuTh Bil PYXYy # poaraury-
Baunus ¢ismuyroro tina BigHocHO immmx Tin abo wecTHH Tina BiEHOCHO
ozua ogHoi. HaromicTe BHYTpiInHES eHeprifd BH3HAYAECTLCA XapaKTEpOM
PyXy Ta& B3aemopil rtinbKm uacTMHOK Tina. Tax, BHyTpiniHs ewmepris
HanxidyHHKa, e cToiTk Ha crineni, Jresknts Ha nignoai abo «mogopo-
Jyer» PA30M i3 BAMH IIKINBHMM HODHACPOM, € ORHAKOBOI. A or Horo
MexapiyHa eHepris y nux curyaniax Oyae piznoro (pmc. 34.5).

n Nipbusaemo nigcymsm
Bynr-are diszuyre Tino Mae BEYTPiHG edepriio. Buyrpiiias
eHeprig Tina -- me cyma KiHeTHUYHHX eHepri#l ycix 4acTHHOK, i3 AKUX
CKJIBABETHCA TiNio # noreHnialpEUX eHepri#l IxHbol BzaeMoaii.
BuyTpimnas emepris Tina 3aieuTh Big foro TeMirepaTyp Ta
aTrperaTHOrO CTAHY PEeYOBHHH, 3 HKOI e TijNO CKASKAETHCH.

? KoHTponbhi 3anmranHn
1. Homy uacTMHKK peUOBUHN M3OTb NOTEHLianbHy eHepriio? 3aBxau MaloTh KinetTny-
sy eHepriro! 2. ilo HasmsaleTh BHYTPIHLOK edepricio Tina? 3. Big €oro 3anexuTs
BHYTpPiWHA evepria Tinal 4. [Oxkk R NRaBUTLCA, AOro TEMNEPATYPa HE 3MIHINEYb-
€A, Uu 3MIHIOETHCR NPY HBOMY BHYTPIWHA eHepria nsony? 5. Uk mowe Tino marwm
BHYTPIlUHIO eHepriio, ane He MaTy 1py UbOMY Mexaniunoi eHeprii?

P Bnpasa N 34

1. fAxuo nigHRTH Kamidb 3 noBepxHi 3emni, TO noTesyianbHa eHeprin KameMs,
a OTHEe, KOXHOT Moroc uactumky, 306inbuiyeThCr. Yu 03HaY3E 1e, 14O BHYTPRUMA
eHeprif KameHR Takoxk 36inbwyetncA? O6rpynTyiTe csow Bignosigb.

2. Mrnu kuHytTo Bropy. Ax nig uac pyxy Msiua 3MIHIDETECH MOro BHYTPIlLHA enepria?
mexaHiuna enepria? ONopom NOBITPA 3HeXTYBaTh.

3. Ak IMIMIOITLCA BHYTRIWHA | Mexaxidia eHepril NNAWKY 3 BOAOIO Y BaWOMY Ha-
RIUHNKY, KON B B MOPO3HY NOrogy 3axopure 3 synuui B tennui Syamox? nin-
HIMAETECA Ma ApYrwid Nosepx GymiBni? NpUCKOPETe pyX WKINLHUM Kopugopom?

4. MetaneBy KynbKy nifsicwngw Ha moTysui it Harpinm. Ax 3MinmnacA suyTphuHs
eHeprin Kynbxku? mexaniusa exeprin?
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Puc, 35.1. Bumksena rapaua
npacka xonoHe -— NEpPeRas nes-

§ 35. CNOCOBU 3MIHEHHA BHYTPILUIHbOT EHEPTI!

2

Npuragaiire, Ak Bawii ORHOKABCHKKK NOBEPTAIOTHCA AC WKONW NICAS TOMD, AK Ha fe-
PepBi rpanin B CHiXxxn. XTOCh eHeprifiue Tpe pyku, XTOCh TynuTs ix 4o Tennoi Gata-
pei. ina yoro soHu Le pobaste? Jsmuuaino, wob 3irpitv aMepsni pyku. A uuMm sigpis-
HAIOTBCA CNOCOGM HarpiBantA 3a SONOMOFOI0 TEPTA Ta BHACNINOK KOHTAKTY 3 TitoM,
AKE M3E BULLY Temneparypy?

u 3HaROMUMOCH 3 NPOYECOM Tennonepe-
Aadi Ta NOHATTAM KiFbKOCTI TennoTn

Ilpurapaemo Aesixi HPUKISAN 3 KHUTTH: AKINO
BUMKHYTH 3 pO3€TKH rapfAdy IIpPacKy, 3a
SIKMHCH 4aC BOHa oxonone (puc. 35.1); sanype-
Ha B rapaunil ya¥ XOAoRHA NoxKa 0008 H3K0BO
HarpieTecd. ¥V KOMHOMY 3 HHX OPHKJARiB aMi-
HIOETHCH TeMueparypa Tin, i me oswavae, mo
3MIHIOETBCA IXHA BHYTpilDHS edepria. ¥ To#t
e "ac yei ml rina sanuinaroTscA Ha CBOIX

HY KINBKICTL TENROTYH HABKONMLL- Micax, oTxe, HiAKOI poBGOTH He BHKOHYIOTH.

HbOMY CepeJIOBHLLY, AOKY He

Y TaKuX BHNAJKAX KAXKYTh HPO nepe-

BCTAHOBUTLCA Tersiosa piBHOBAra  Jguyy menaa. Harpita nipacka nepemac Terio

Puc. 35.2. benpxamin TOMCOH

HABKOJUIIIHBOMY NOBiTPIO, rapaumii yaii —
Tilt yacTUHI JMOMKH, AKY 3aHYPEHO B HBOTO,
Oiasul HarpiTa 4acTHHE JOMEM —— MeHII Ha-
rpiTi#l 7romzo.

[Tpouec 3miHK BHYTPHUHBLOT eHeprii Tina abo
YACTUH Tina 6e3 BUKoHaHHA poboTH Ha3uBa-
10T Tennonepegavew {(rennoobmivom).

Jna xkinekicHol XapakTepHCTHKHN Dpoie-
Cy TeILIonepefadyi BUKODHCTOBYIOTH MOHNTTH

{rpad Pymopn) (1753-1814), kinbxocmi menaomu,

BHIRIACEKUA Gi3vK, HanPWKIHL
XVl cr. ynepuwe ekcnepumen-
TaNbHO NMOKa3ae, WO TennoTa —
e eHeprin, AKy MOXHa ofep-

Kinbkicty vennoru — ue disnuna senn-
YWMHA, 3HAYEHHA AKOT NOPIBHIOE eHeprii, AKy
Tino onepxye abo Bignae B npoueci renno-

KaTid 33 PAXYHOK BUKOHAMHA nepenaui.
poborin
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Puc. 35.3. Cxema excrniepumenTty Pymdopga: Boga B Kasawi,
FOCTAaBREHOMY Ha 3arOTOBKY rapMaTHOro Ayna, 3akunac 3a
PaxyHOK TENNOTH, IO BWAINRETHCA BHACHIAOK CBEPARIHHA
Ryna




KinokicTs TennoTn mo3HavyaTh CUMEBO-
aom Q. Odunuuyeio riavkoemi menaomu e CI
€ gwoyne (x)".

Jlocniau nepexoHVIOTH vV TOMY, NG RPO-
yec menaonepedari MO¥caAuUSULl mitexu 6 pasi
Hasenocmi piHUYi memnepamyp, npuiomy
menno doeinebHo moxce nepedasamuca minvku
8id mina 3 Oinewow memnepamypor do mina
3 mMeHwow memnepamyporw. Yum binbinow €
pisHULA TeMIEpPaTYD, THM HIBHAINE 3& PHIINX
PiBHMX YMOB 3IifICHIOETRECH IIPOLEC Hepeaavi
rerrna. Ilell npouec rpuBaruMe, KOKM TeMmie-
PATYPH TiAd He CTAHYTH OHHAKOBHME, T0OTO
JAOKH MiX HHMH HE€ BCTAHOBHTLCSH MenJosa
pisnosaza.

E 3MIHIOEMO BHYTPIILIHIO eHeprilo, BUKOKY-
o4y pobory

YucnernHi crnocrepereHHs H eKCHepPHMeHTH

IIEPEKOHYIOTR: Hagime Yy pasi sidcymuocmi

menacobminy 6HYMPIUHA eHepzia mina Moice

36LNbULYEAMUCA, AKULO HAO MIROM BUKCHYEMb-

ca poboma (puc. 35.2—35.4).

Tax, poboTa cuJr TepTa HIBH aproMobing
00 mAAXOBe MNOKPUTTA crpudnnusge 30iaboieH-
HA BEYTPIIIERO] eHepril mIHEH Ta NOKPHTTI
roporu. Jioxkasom BBOrC € IxHe HarpiBaHHs
nig uwac pyxy asromobina. Tax camo, AKII0
iHTeHCURBHO TepPTy HOMOHI ouny 00 oNumy, ¥XHA
BHYTPPiiaHA eHepris ablasimzverses (10010 BOHY
posirpieaioTecH) BRACHIAOK DPODOTH CHAM Tep-
s {puc. 35.5).

3 onMCcAHMM HBHHIEM AOBOAHMTHCH MATH
cupary B texmini. Hanpuxknan, y nponeci
o0pofileHHA MeTaleBHX JeTasiell 3a paxXyHOK
po0oTy CHJI TePTH NOMITHO 3pOCTAE Temilepa-
TYypa AK caMoro iHcrpymeHTa {(CBepasia, pisns
TOIIO), TAK i AeTati, AKY oBpobasiors.

A s 3MIHUTBCHE BHYTPIIIHA €Heprisa
TiJa, AKIIO BOHO caMe BHKOHyE pobory? Hns

Puc. 35.4. MNpunan, 3a A0Nomo-
row Axoro y cepegunsi XVII cr.
Doxesimc Baxoynb 3mir Touso
BUMIPATI 3MiHY TemnepaTypu
BOAW SHACHILO0K BUKOHAHHA HaR
HE MEeBHOT MexaHiuHoi pototu.
Hwoynb Harpisag gogy, nepe-
MiLLYIOun T 33 JONOMOToK cne-
YlanbHOro Koneca 3 AONATKaMuY
{7}, nomilteHoro B i30NLOBaHWA
KouTeiuep i3 Boaow (2); pyxy
Konecy Hapasanu rarapui (3)

Puc. 35.5. Axuo inTeHcuBHo
noTepTH AonoH ofny 06 onHy,
BOHW pO3irpiBaoTbca — iXHA
BHYTRIWHA eHepris 36ins-
WYETBCA BHACHAOK BMKOHAHHA
poboti

* Jns BAMIDIOBAHHSA KINBHKOCTI TENAOTH 3A4BH& 3aCTOCOBYBRAJH TAKY OXH-
HUIO, K kaxopis (Bin natus. calor — tenno). 3apas mi0 OEUHUIO 4Aac-
TO BHKOPHCTOBYIOTH inf OOUHCHeHHS exeprii, 0 BMAINACTLCA B DE3yib-
TATL CHIOMHUBAHHA XADYOBHX npoaveTtie: 1 xan=4,2 x.

o
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Pmc. 35.6. [locnip, akuix
MATBepLKYE, Wo B8 Xofi

BiANOBIAI HA He 3aIMTAHHSA npoBegemo rocain. Cro-
PHCTAEMOCH TOBCTOCTIHHOIO CHJISIHOIO TIOCY[HMHOIO,
IHO sKol BKpuTe HIapoM Boau. Yepes BUTIapOBY-
BaHHA B nocynuui 6yze IPHCYTHLOK BOLAHA Hapa.
SaKOPKYEMO HDOCYIHHY i Uepe3 KOPOK IIPOIyCTAMO
Tpybxy. FeaHacMo TpyOKY 3 HACOCOM TA HOYHEMO
HAKAYYBATH [I0 NOCYAWHM HOBIiTpA.

Hepes aeAxuil 4ac KOPOK BUHIETUTH, DM
ILOMY B HOCYAMHI yTBOpHTECA Tymal {puc. 35.6).
Tymars — To apifei KpanyiHMEHKH BOEH, IO YTBO-
punucs 3 sogauol napu. llosBa Tymany sinGy-
BaCTHCA B pasi aHmiKeHHA Temoeparypu. Orxke,
TeMuepaTrypa IIOBITPH# B NOCYAHMEL 3MEHINHJIACEH,

BVKOH3HH# NOBITPAM pOBO- BiANOBIHO, 3MeHIINIach HOro BHYTPIIIHA eHep-
TH #1070 BHYTPILHA eHeprin rig. Taxum IRHOM, HOBITDA BHKOHANO MeXaHiupy
3meHwyeTees. Jokasom poboTy (BHIUTOBXHYNO KODPOK} 32 PaxXyHOK 3MeH-
2";’; 25:1;::4?%3 Tymary IeHHA BAACHOL BHYTPioiueol exepril, Awxwo mino

180

came UKOHyEe pobomy, mo o20 aHyMpilini eHep-
2Lt IMEHWLYEMbCS,

fligbusaemo mipcymrm
IcayioTes zBa crocobu aMimwTH BHYTPiLUINHIO eHepriio TiJia: BHKO-
HaHHA pobOTH Ta TEILoepenava.

IIponec smineHHsa BHyTpimmEbel enweprii tina 6e3 BUKOHAHHS DO~
60TH Ha3WBRIOTL Temnonepepauderc. Exepria B npoueci Ternmonepenaui
MOXe HOBiNBpHO mepemaBaTHCH TinbKM Bix Tina 3 O6inpimolo Temmepartry-
poOI0 JO Tijna 3 MEHIIOK TEMIEpaTypoIo.

Kinsxicrs rertor — ne ¢isnubda BeINYHHA, 3HAYCHHA KO Jopip-
Hioe 3MiHi BHYTpiinHsol emeprii B npoueci remyonepenaqi. Kinbxicrs
TEIIJIOTH HO3HAYAIOTE cuMBOioM () 1 BuMipiooTes v mwoynax (Jx).

¥ pasi BigcyrHOCTI TennmcobMiHy, KOJMH HAJ TIAOM BHKOHYETHCH
poGora, BHYTpiuiEa emeprig Tina abinpmyerscs. Hrimpo & Tino came
BUKOHYE poboTy, TO #1010 BHYTPIIIHA eHepris sMeHIIVETHCH.

Kontponbhi 3anmtarin
1. ¥ aki cnocobu moxHa 3MiHUT BHYTRIWHID enepriio tina? 2. illo HasuBawTs Tenno-
nepegaveio? 3. Haeegite npuxknagn Tennonepegadi. 4. Lo Take ximekictb rennoru?
5. Maagite QAVMRULK KINLKOCTE TennoTy. 6. Haeepite npuxaany 3miHeHHA BHYTPiWHbO!
erepril Tina 8HaCcNifOK BUKOHaHHA POGoTK. 7. AK 3MIHIOETLCR BHYTRILIHA eHepria Ting,
KOMW BOHO BUKOHYE PODOTY | KOM HAA HUM BUKOHYIOTH poboTy, Npu TOMY WO tennoc-
ofimin i3 HaskommuHiMK Tinamu BigcyTHIR?

?

P Bnpasa N 35

1. Yomy 6ifgi, WO RECaHTYIOTLCA 3 FERIKONTERIB NO KaHATaX, HARIBAITL PYKABUUKN?

2. Yum pinpiaHaoTeos Cnocobu Harpisarys pyk 3a QONOMOTOI0 TEPTR Ta BHACNIH0K
a3aemopgil 3 TinoMm, AKe Mae BUlly remneparypy?



3. Yu npaeunbHUM € TREPOMEHHS, 1O B Npoueci Tennonepenaui eHepria 3aswau
nepexoaunTe 8i4 Tina 3 GIRLWOK BHYTRIWHBOIO HEPrieio 10 Tina 3 MEHILOK BHYT-
phunboio eHeprieio? Csol signosige obrpynryfre.

4%, Hagepith NPUKNaaK IMIHEHHA BHYTPIWKbOI eHepril TiRa, KOAW BOAHOYAC BMKO-
HyeTecA pobora Ta BinGysacTbCA Tennonepenaua. Yy MOXe y Takux BunaaKax
BHYTPIWHA eHeprin 3anvWNTACA HeamiHHOK?

§ 36. TERAIONPOBIGHICTD

4] Hasiwio srirky xureni cnekotHUX paroris LienTpanohol Asit HocAT Batadi xanati? Ax
3pobuTi, 106 MOPO3UBO B NITHIC CHEKY WBMAKO He POSTaHyno, AKWO nobrnay Hemae
XOROAMABHUKAT ¥ AKOMY B3YTTI IUBMAILE 3MEP3HYTH HOTU: B TOMY, AKE LiNbHO NPUAAraE
[0 HOMK, um B npocropomy? FcnA susueHHn Mateplany uboro naparpada Bu 3MOXeTe
NPasWnbHO BigNOBICTK Ha BCi yi 3anWUTaHHA.

3HAAOMNMOCH 3 M2XANIIMOM TeanonNPOBIAHOLTE

IIposegemo pocnin. 3akpiumsiom B Jjan-
Hi mraruea MigHIE CTPHIMEHRDB, 3a JOTOMOTOI0
BOCKY IPHKPiEMO B3HOBH# CTPHIKHA Kinbka
KaHuenaapcbKux kaonok (puc. 36.1). Houremo
Harpisaty sinsEA Riges CTPHIKEA B nonyM'l
nansiuka., Yepes gesxuit uac nobaupmo, Mo
KHOIKE 110 4ep3i majaTHUMYTE HA CTiJI.

Jlns DosCHeHHA THOTO ABKINA CKOPHCTAE-
Moc# SHAHHAMM 3 ATOMHO MOJIEKYIAPHOL Teop1’1. Puc. 36.1. Jocris, skwit ge-
Komu rimens crpykes HOMIIYIOTE ¥ HOTyM'A MOHCTPYE TennonpoBigHicTs
NanbHEKA, TO COOYATKY PpO3irpiBacThCH came meTanie
I YACTHUHA CTPHIKHA N 30inbpInyeThCcH INBHA-
KiCTh KOJN#MBANBHOIG PYXY TiABKHM THX 4ac-
TUHOK MeTany, HKi nepebypaioThr BJacCHe
B nonym'i. Ili yscTurRM 3aBASKHE B3aeMoOxil i3
CYCiAMIMY YACTHHEKAME «posrofigyiore» i ix, o610 30iMbIUyIOTE LUBHN-
KicTe IXHBOPO KOMHBANLHOrO PYyXy. ¥ pesynsrari miasMinyeTsest Temie-
paTypa HacTYHmHOI YACTHHH CTPHKEA B T. . O6pasHo MOMHA CRA3ATH,
0 B3OOBK CTPIIKHA HAe «XBHJIfA» TEILIA, AKe IOcAifjoBHO posirpisac
meran. Tenno Big Merany nepesactTbecH HO BOCKY, BiH DOSM SXIIVETHLCH,
i aBAKKE IBOMY KHOUKH ONHA 38 ONHOK BiXnaxaiotTbh BijJ CTPHIKHS.

181



Puc. 36.2. Jocnigw, wo
imoctpyoTs norany renno-
NpoBiAHICTL fepesa {a}

SeepriTs yBary, Lo B XOHi ILOre mpoiecy
cama peuopmaa (Mige) He nepeMiiyerscsH Bij on-
HOTO KiHIA CTPHMIMKHSA A0 idmioro.

TernonpogigHicTb — Le npouec nepefadi Ten-
Na Bi O[HWMX YaCTUH TiNa A0 IHWKX NOro YacTuH
abo Big OOHMX TiA A0 IHWWX, AKWIA 3yMOBNEHWIA
XAOTUHHMM DYXOM YACTMHOK PEYOBUHK I He cyn-
POBOPKYETBCA NEPEHeCeHHAM L€ PeYOBWHK,

E MepexkoHyemocs, o pisHi peqyoBNHN No-
pisHOMY RNPOBOARTL Tenno
Bn, wanesHe, nomiyanm, 10 OfHI peYOBHUHH HpPO-
BOAATE TENJI0 Kpaine, Hix immi. Tax, Axkino oo
MICTHTH B CKISHKY 3 rapAdYEM uacM Al uaiinmi
JOWKE — cranepy i cpifay, To cpifHa HarpieThCA
nabararo mBHAIne 3a cranesy. Ile osHauae, IHo
cpibio Kpaime UPOBOAMTE TEIJIO, Hi CTAJE.
Hochaign moxasany, HIo HalKpanimM#® IIpo-
Biguukamu Ttenna € meraxu. lepeso, ckno, wup-
MaJ0 BEAIB ILIACTMAC HPOBOZATH TENJIO 3HAYHO
ripine, caMe TOMY MM MOXXKEMO, HA&IPHKJIAZ, TPH-

Ta sogy (6) MaTH 3anaieHmii CipHHMK AOTH, JHOKH HOJIYM'H He
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Aocsarue nansnie {(puc. 36.2, a).

Horaso IpoOBOAATE TENNAO i PiANMEN (BHHATKOM € pPOINNIABJICHL Me-
tanu). Ilpoeeaemo BiamoBinami pocnain. Iloknagemo ma gHO npobipru 3
XOJIONHOO BOAOKC IIMATOYOK JILOXY, 8 1nol JiA He cIimBaB, OPUTHCHEMO
#fioro pawuxom (puc. 36.2, 6). HarpinaTumeMo Ha couptisni Bepxwifl
map soxn. Yepes nepamil yac sojua rodnuay NosepXEi 3aKHNKTL, & JiJ
yHHE3Y npobipxy ie He po3TaHe,

Iile ripmre 3a pigusy npoBoasTs Tenjo raszu. 1 melt daxrt rerxo
noscHETH. Bigcrans mix monekynamu rasie mabararo O6lneina, Eixk sig-
CTaHb Mid MoAeKyJaM¥ piaw# i TBepamx Tin. Omxe, siTKHEeHAA YacTH-
HOK 1 BIITIOBIIHO IepeHeceHHs eHeprii Bin opmiel uacTHMEKE N0 immol
sigbyBaroThes pinnze.

CKHOBONOKHO, BaTa, XYTPO JHy>Xe IOraHo OPOBOAATL TEILIO,
OCKiABKM, NO-feprie, MK IXHiME BOMOKHAMH € NIOBiTPH, a Ho-Apyre —
i BOMOKHA HOTAHO MPOBOAATH TEIJO caMi 1o cobi.

3pepracmo yBary Ha TenRONpPosifHIicTL ¥ APUPOARI Ta KUTTI MOGUHK
By, manesHe, 3sHacTe, IO cBiHMCBKI TBApHEHN HABECH] TA BOCEHH
nusAloTe. HasecHi Xyrpo TBaApHH CTAE KOPOTIIMM i MEHIO I'YCTHM, BOce-
HH X HABOAKM -— JOBII&E Ta rycrimmae. Bosra, XyTpo, AyX HOraHo Ipo-
BOAATE TENMNO ¥ HAZIMHO 38XMINAIOTH TijI0 TBAPHH Bil OXONORIKEHHS.



Puc. 36.3. Tam, e noTpibHO WBMAKO Puc. 36.4. lilo6 3anobirth Harpiannio abo oxono-

nepefaT TeNoc Big OBHOro Tina Ko AMNEHHIO Tin, 3aCTOCOBYIOTL PEUOBKHYK 3 ManoK Ten-
IHLWIOFO, 33CTOCOBYIOTE DEHOBUHN RONPOBIRRICTIO! @ - NOPWCTa Herna € rapHuM Terno-
3 BEMWKOIO Tennonposighicno izonrTOpOM; § — KypTKa, NigKnafKa AKOT HanosHeHa

NyXOM, HBAIHO 3aXUCTUTh Bif xONoOQY

Icrorn, ski suByTH a00 DONICIOTE ¥ XOJOAHUX MCPSX, MalTh Oig
MIXipOI0 TOBCTHH KUPUBHI HPOHIAPOK, AKKE sasaaxm cnabkiif Temno-
nposigHocTi mosBoase im TpuBanpi yac nepefysaTe y Boai Ges aHau-
HOro HepeoXosOmKeH .

Bararo xoMax Y3HMKY 3aKonyoThes ruboxo s seman — i rap-
Hi TensolzonAifiHi BAACTHBOCTE AOSBONAITE KOMAXAM BHMKHTH HaABITB
v JpoTi moposn. [eari pocnuan nycresi BRpuTi apidAMMHE BOPCHHKAMI:
NOBITPS MIXK HHMHE Depeiukomxae rennoodminy 3 nosxinasam.

JIropmna B pissux chepax aisnsHeoCTi 3acTocosye Ti um immi pe-
YJOBHMHY, IBAMAIOYKE Ha ixHio tennompoBinmicTh. PevwoBmuu 3 Kpamiomwo
TeNONPOBIAHICTIO 3ACTOCOBYIOTE TaMm, A€ NOTpiOHO MIBMIKO HNepeiaTH
Tenyo Bifl oZHOro Tina mo immoro. Hanpuwnan, xacrpyni, cxosopinku,
Gatapel onANEHHA TOLEC BUIOTORIHAIOTH iz Meranie (puc. 36.3).

Tam, ge morpibuo sanobirTy HarpisagHio a00 OXOJOAXEHHIO TiJ,
3aCTOCORYIOTH DEUYOBMHM, ¢ HOTAHO NPOBOAATEL Telno. Hanmpmrnag,
JlepeB’siHA PYUKA M)Ke3BH AOSBOJIUTL HANUTH KABY, HE BUKODHCTOBYIOTH
PYKaBHuOK, a y BOAOriHHuX Tpybax, saxi npoxknageHo rmboxko mix sem-
Jlero, BOAA He 3aMep3He M y Jrori xonoaw i 1. 1. (puc. 36.4).

n MNinbuBaemo nigCyMmKm

TenonposigricTs — e nupoiec nepepavi eweprii Big ogHEx Tix
no ipmmpx abo Bij ONHHMX YACTHH TiJa A0 iHIIUX YACTHH TOI'C CaMOro
Tina, SKAI 3YMOBIEHHE XAOTHYHHM DYXOM YACTHHOK PEYCBMHH ¥ He
CYTOPOBOIMKYVETHECA TIEPEHECeHHAM i€l PeTOBUHU.

Pisui pegoBuEY Ta peuORMEH, HI0 nepebyBaioTes y pisHux arpe-
CATHHX CTAHAX, MO-PiBHOMY HPOBOASATE Tenno. Hallkpamumu Teliionpo-
BiAHMKAMH € METaJH, Hadripmmms — rass.

Jopuea HIMPOKO BHKOPHCTOBYE YV CBOill murremisnsnocri apart-
HiCTHh piBHHMX PEHOBHH HO-PISHOMY IIPOBOZMTH TEILIO.
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KoHTponbHi 32nMTaHHR
1. Ulo wasmsawrs TennonposigHicio? 2. Ha AKoMy npuknagi MOxHa crnocTepiraty, wo
metanu gobpe nposofate Tenno? 3. Ak sinfysacThcn nepepaua eHeprii 8 npoueci Ten-
nonpogigHocti? 4. Y AKOoMy CTaHi peuoBuHa ripile nposoAWTb TERNO — Yy TBEPAOMY,
piakomy uu rasonogibomy? 5. Yomy TBapuHu He 3aMep3al0Tb HaBiTh Yy CUALHUA XONoA?
6. fiki matepianu aobpe nposogste Tenao! fle ix 3acrocosywoth? 7 Haeith matepiany,
AKE NOFaHo NPOoBOAATL Tenno. fle Tx 3acTocoByioTs?

Bapasa N® 36

1. Yomy 3 Toukw 30py Giaukm Bupas «wyba rpier € HenpasunbHum?

2. Yomy nig conomoi cHir fosro He TaHe?

3. Yomy nopsifini pamn y BikHaX CNprAIOTb Kpawiii Tennoizonauli keaptup?

4. Yomy GeacHKHUMK 3UMAMM O3UMIMHE TOTEPNAE Big moposis?

5% 3a xiMHaTHO! Temnepatypy meranesi peui Ha JOTVK 34310TLCA XONOOHILWMMY, HiIXK
Aepes'adi. Yomy? 3a AKOl yMOBW METAneBi npegmeTy 30aBaTUMYThCR Ha BOTuK Hinbly
TENNUMK, HX GepesAni? OQHAKOBUMMK 3 HMMU 3a TeMRepaTypors?

EKcnepnmenTanbHe 3aBaHHA
BizbMiTe [Ba WMATOUKM NbOAY, KOXKHWA MOKNAKITL B8 OKpemuil nonieTMNeHOoBUA narker,
Opw+ i3 nakerie petensHo obmoraitre Batow, MokNaaite NakeTy Ha TapinkK Ta nocrasre
ix y wady. 3a roavHy po3ropHite naxketw. floscHiTs pesynbTar.

§ 37. KOHBEKL{IA

!

YaBits cnexkoTHwiA NiTHIE nonyaeds, Geper mopn. Bopa Ha noeepxhi Tenna, a If Hkui wapn —
npoxonoari. Big Boaw sie nerkwii BiTepelb. A uy 3HaETe BW, HOMY BUHWKRE TO# BiTepeup,
ake TROXY Hank Big BOAW flepesa HasiTb HE NOBOPYXHYTBCA? | 4OMY HArpiBca Tinbku Bepx-
Hilt AP BOAK, apXe coHue neve sxe pocuTe Aosro? Cnpobyemo BigNOBICTA Ha Wi 3anuTan-
Hf Ta HUBKY iHLAX.

CrocTepiracmMo KOHBeRUo 8 pigunax | razax

i

Bam ywme Bigomo, mo rasm ¥ piauEm mo-
FaHO HPOBOAATL Tenme. BHHUKAKIOTL JanipTaHHA:
HOMY K TOAL HAFPIBAETECH IIOBITpR B KiMHATL BIJ
pajiaTopis BOAAHOrC OHAJICHHA? YOMY HATDIBRETH-
¢s BOAA B KaCTPyii, AKY NOCTABJIEHO HA BBIMKHe-
ry mnury? Hlo6 siznosicTe Ha HHX, 3BepHEMOCH
o pocsuinis.

Hanmopaumo KpyriopoHHY EKoaGy Ha TpH

IY)

Puc. 37.1. Jocnig, wo
AEMOHCTPYE KOHBEKILHD

B pinuHi. Tenni 3abapsnesi
CTPYMWMHKWN BOAK NigHima-
0TBCA, @ XONOOHI
ONYCKaIThCA
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ypepti BOZOI0 i sakpinmmo Ii B jamui 1mTaTHEBA.
Cxnanoio NaluyKoW) HOKJAaJeMO Ha AHO KoX0u
Kineka apifox axpapenbrol tdapbu. IMorim marpi-
BaTHMEMO KonOy 3umsy. Yepes nesxkui uvac 31 axa
Konbu nouryThs nigHiMarics sabapeieHi cTpyMuMHE-
gy Boxu. HocArioe sepxuix mapis BOgH, BOHH



CIIYCKATHMYTHCA B3ZOBX OiNbnI XOJNOIHHX
ctivox (puec. 37.1); mani mpomec MOBTOPUTHCH.
¥ pesyapTari BizGyneTscda IpHPOIHE IepeMiiay-
BEHHS HArpiTHX i HEHATDITHX YACTHH DiAHHN.

Taxuit camuii nponec moxe OyTu it B ra-
3ax. lHof y upoMy nepexoHaTHCH, ZOCTATHLO
HOTPUMATH TONOHIO HAO FapaYqol0 eNeKTPOIH-
1010 400 BBIMKHEHOIO eNeKTPHYHOI JIaMIOI,
Iloroxm rapsivoro rnopirps, mo mapiMaTe-
Cfl, HABITL MOXYTEH 0OepPTaTH JIerKY BePTYIHNKY
fpue. 37.2).

¥V HapegeHHX NPHKJIAJAX CHOCTEpiraemMo
e OfMH BHA TeILHomepeladl — KoHeeKuin.

KoHBeKLRiR — e Bug Tennonepenadi, 3gin-
CHIOBAHWW LLIMAXOM NEPEHECEeHHA Tennotu
norokamy pigvHKk abo rasy.

3pepuirh yBary: KOHaeKUis He MoXce 8i0-
6yeamucey Yy meepdux minax, OCKiMTBEKHE B HHX
He MOMYTbh BUHUKHYTH HOTOKH PEYOBHHH.

3HaNOMUMOCAH 3 MeXaHI3MOM KOHBeKUi!

3’acyeMo NpUMMHHA BHHUKHEHHA npupod-
Hol KoHeeryil. Insa nporo NOAYMKY BEALIHMO
gepesuKyit of’em pinveu Ha aHi DOCYOHHN,
IO, po3MilneHa HAX NaJBLHUKOM.

By smscTe: Ha Oyap-ske Tiao, mo mic-
THTLCA BeepeamHi piamam (abo rasy), ziwots
CHIAa THAXKIHHA Ta apximezoBa cmia. Ti cami
cuny mioTe Ha Ovas-sxkud sepenpruit of’em
camoi pinusu (pue. 37.3). Ak Bimomo, y pasi
OiZBHINEHHA TEMIEpaTyp# pixyvHa posiy-
pIOEThCH, II IYCTHHA 3MEHIHYEThCH H apximeno-
Ba CHI8, HI0 [ic ‘Ha BuAineHuil of6’eM piguny,
crae Gineinoo, Him cuna THXRinHA, YHACHLIOK
UBOro HarpitTa piamua (#Ka Mae MeHIIy Tyc-
THHY)} CHIAHBAE, & KONOKHA piamHa (AKa Mae
6lIBINY I'YCTHHY) ONYCKAETHCH.

Ananoriyai MipKyBaHHS € cnipaBefIMBH-
M# # fasa raasis.

YacTo npUpofHEe TepeMiHIyBAHHSA IIADIB
pixpan abo rasy € HeMOXJAUBHM abo Hexo-
crardimM, ¥ TakoMy pasl saarreCA 0 IXHBO-
FO LITYYHOO IIEPeMIiITyBAHHA — NPUMYCO80L

Puc. 37.2. Bucxinsi notoxu ra-

pPRYOTO FIOBITPA, Ai0YK Ha Rerky

METAnNEBY BEPTYIWKY, HafaoTs 19
BOCUTL WIBUAKOTO PyXy

Punc. 37.3. Ha Oynb-rKuit Hese-
nvkui ob'em piguHK, posTawo-
BaHWW ycepenwHi pigwuHue, oHoTb
cuia TRXIHEA T2 apxiMeRosa
cuna

Puc. 37.4. Boga B nocyguHi
HarpiBaETeCA 3aBLAKA NPUPOA-
HiM KoHBeKuH, Ta gnn BGinpw
piBHOMIPHOIO NporpiBaHHA,
Hanpuknag, rycTol kawi rocno-
AVHA BHAETBCA [0 NPUMYCOBOF
KOHBEKLII ~ MNepemillye Kawy
ROMKOW0
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Puc. 37.5. Cunabhi BiTpr —~
LE NOTYXHI KOHBEKUINKI NOTOKK
{i. K. AiBazoacokitit «fleB' it gann)

a

Pue. 37.6. Yrooperns 6pusis —
ASHHNX § HIUHUX — FORCHIOETHEA
KOHBEKUIEID: 0 — AeHHWA {MOPCbKWUA}
6pu3; 6 — niunwit (Geperoswnin) Gpus

Puc. 37.7. Hesenuxuid Tennosmis
pagiarop 3aBAAKK KoHeekuit obirpi-
BAE yCe NPUMILIEHHA
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roxeeryii (pie. 87.4). Tax, v kocmiugomy
KOpalJi, B YMOBAX HEBATOMOCTi, fe He i€
cuna ApxiMeaa, 3AifiCHICIOTE NPHEMYCOBE
rrepemMilllyBaHHA DOBITPA.

a CRocTepiraemMo KOHBEKHi B npupopi
Ta BUKOPVUCTOBYEMO i B NOBCAKAEHHI
IIpupoana KOHBEKIiH Mae Ay»e BeJHKe
SHAYEHHS B OPHUPOAi B IIMPOKO 3aCTOCO-
BYETBCH JIOHHHOIO.

3 xypcy reorpadhil Bam Bigomo,
oo opHMM iz YMHHHKIB, SKi BIAHBAIOTH
Ha wiximar 3emni, € BiTpH. A um 3Hae-
Te BH, IO OOHIEH 3 OCHOBHWX IDHMEH
MoABH BiTpiB Ha njaneri € KOHBeKNid

(puc. 37.5)?7
PosrisamemMo, HAUPUKIAL, AK yTBO-
pIOETRECH fpu3 -— Birep, L0 BHHHKAE

noGnusy Gepera MOpS UM BEJIMKOIO 03€-
pa. Yiewbs Cyxofin mporpiBaeThes HIBHA-
1ie 3a BOLY, TOMY TEMIEpaTypa IOBRITps
HaJ{i CYXOHNONOM BHIa, HiXK HaJ MOBEDPX-
Hew Boxmu. [losiTps Hajx CyxXOZOJOM PpOS-
MUAPIOETBCH, HOro rycTiHa 3MeHIIYEThCH,
mopitpa unixifimaeTkea, ¥V pesyaeTaTi THCK
HAJ CYXONOJIOM Dafac i xomoaue noBiTpsa
3 BONOMMM MOYMHAE HHIOM MEpeMil[yBa-
THCH B0 CYXOZOAY ~— BUHHMKAE OeHHUL
(mopceruit) 6pus (puc. 37.6, a). Yuoui
KapTuHa 3MiHOEeThCA HA IIPOTIIIERHY:
CYXOALN HIBMALIEe XOJIOHe, BOAA Mac BHHLY
TeMIeparypy, i sirep 6ina mopepxHi 3emui
ame 3 OBepera no mopa. lleit Birep — Hiy-
nuit (Depeeosiiii) 6pus (puc. 37.6, 6).
Yepes wuepiBHOMipHe HArpiBanHsg
BOAM BHHMKAKITH mocrifiai reyii y Bomax
piuox, mopiB, oxeauis. OKeaHCBKi reuil,
#gx 1 BiTpM, BigirparoTe 3HAYHY pPOIb
y hopmyBamui Kaimarty #a waifl nrageri.
3 KoMBeKOi€o MK MaeM0 CIpABY
He TiAbKH B npupoai, ane # y #oOBCHK-
neouomy UTTL. TAK, VHACHIAOK KOHBEK-
1nii spificHioeThes obirpiBaHes Ta 0X0J0-
IKeHHA nomeinkans (puc. 37.7). Bapgaku



KoHpeKIil pispomipro BHarpisaerTees OopH] v KacT-
pynai. CTBOpeHHA TATH TAKOX € IPOABOM KOHBEK-
it (pue. 37.8). IlopiTps B 1teyi sarpisaeTees i poa-
HIMPICETHCH, MO0 I'VCTHHAE 3MEHIIIVETHCH, 1 Terne
HOBITPA XNpSAMYe yBepx, y TpyvOy. ¥ pesyasrari
THCK NOBITPA EaBKOJIO APOB i B Tpyli 3BMERIIYETH-
cd 1 crae MEHHIMM 3a THCK Yy KimHari; saBasiky
npoMy 30araveHe KHWCHEM XOJIOLHE HOBITDH pHHE

B0 HOPOB.

n NigbuBaemo AICYMKA
Roupexiiss — He Bux tTensonepepadui, o

AIHCHIOETBECH HIAAXOM HEpPeHEeCeHHSA TeILIOTH HO-
ToKamM# pizmeu abo rasy. ¥ TBepAHMX PEYOBHHAX 36”.3“&”8 KMCHEM XOnoAHe
. . NOBITPA NOTPANAAE 00 nedi
meit pux rensonepenaui vemoyxnueuit. Pospisua- 33BASKN KOHBERLYTT
IOTh OPHUPOAHY i HpHMYCOBY KOHBEKIil.
IIpuponry KOHBEKHiI0O MOKHA NOACHUTH Ha-
ABHICTIO apXiMegoBOol CHJIM Ta SBHIGEM TeIlJIOBOTO
posmmmpernks. Tenni mapm piguam abo razy (Axi
M&IOTH MEHIIY TYCTHHY} IPAMYIOTH YyTOpy, & Xo-
JoxpHi (Ginpmol rycrumHM) -~ OHYCKAIOTHCA.

Puc. 37.8. CTBOpEHHA TAMA:

o KoHYpOnbuI 3anuTaHuA

* 1. Onuuwite gochif Ha [OBEHEHHA TOFO, WO B Npoyec HarpiBaHHe Tenni NoTokM pi-
AvHKM RIOHIMAIOTBCA, a xonoaHni — onyckaleTbes, 2. Lo Take xownBexkuia? 3, HYum
BiAPI3HRETECA KOHBeKUM 8if TennonposigHocti? 4. Hasgite npuumklt BUHWKHEHHA
NPUMPOAKHOT KOHBEKUIT. 5. Yu MOXAMBA KOHBEKUIR B8 pPeuoBMHaXx, Aki nepebyBaloTh
y Teepgomy crani? O6rpynryitte BignoBigd., 6. llo Ha3nBaAIOTL NPUMYCOBOIO KOHBEK-
uielo? 7. Hasepite npvxnagu npossis xoHeekuil 8 apupoai 1a 8 xuTri ROguHW,

4/’ Bripasa N° 37 .- e o

1. [le kpawe po3micTUTK NTOCYBWHY 3 808010, W06 wBvawe 1T
HarpiTi: Hap HarpiBHMKOM, NI HarpissMkom uw 360Ky Big
H#boro? [ie xpaue posmictutys 1RO, LIS weuatie oOXonogm-
TH AOTS 33 AONOMOTOK0 NLORY: Ha ABOAY, NI NBOAOM ult
nopAg i3 num? Bignosigi aprymedtyite.

2 Homy A3uku Nonym'a nigitmMaoTeca?

3. Yomy BRiTKy BOBE B piuli Ha rAvbuHi XOnogHiWa, HiXK Ha
noBepxHi?

4%, Binomo, WO BHACHIBOK KOHBEKU wapk pPigvHKe 3 Sinbwow
FYCTUHOIO 3aBXAM ONYCKAIOTHCA. HoMY X Y3MMKY BOSOMMM
He ripoMep3arTs N0 gHa?

? ExcnepumenTanbHi 3agaanHna
1. 3ananith CBiuKY, AKY NOCTaBAGHO Ha RIACTABKY, # NOCHAITL
HANPAMOK KOHBEKLIMMMX NOTOKIB y3408X BIRUMHEHWX AiBe-

peit {aue. puc. 1). NoacHiTE pesynbratr CroCTepemeHHn.

Puc, 1
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2. BupixTe 3 TOHKOro nanepy NPAMOKYTHWK, 3irHite Roro no
cepeaHix AHIAX § 3HOBY poanpaste. FloTim 3aKkpiniTh Ha rymuyi
WBALULKY TOAKY BICTPAM Yropy | noknagite Ha HbOro nigroro-
BaHUA apKYWMK (AvB. puc. 2). O6epexHo Habnunasre PO3KpU-
Ty AOKOHIO A0 apkywmxa. Bin noune obepratuca. BigcyHbre
LORCHIO —— BPKYLUMK 3ynuHUTbCA. Bam 3aAMWAETLCA TINbKK
noxaiatk GoKyc gpyasm | noacHuty ssukue. (ITidkasca: Tem- Puc. 2
tepartypa BONOHI He CKpilb ogHakosa.) '

§ 38. BURPOMIHIOBAHHA

? OcHoBa wawiol yusinizayii — obmiH exepriew. 3nebinbiioro exepria NOTPANNAE Ha

! 3emmio Big Conua {puc. 38.1). FINCTA, WO PO3MIYCKAETLCA HABECHE NI COHAUHUM NMPO-
MiHHAM, BETDK [t Teull, AKE BUHMKAIOTE YHACNAOK pisHuUi Temnepatyp nporpitux Con-
LeM SIAAHOK 3emni, «BuKOPHCTOBYIOTEY COHAUHY EHEPFI0 CHOrOAEHHR. A Taki fpxepena
TennoBoi eHeprii, Ax HadTa, raa, Byrinns, «BUPOCAW» Nilj COHAYHWMK NPOMEHAMK K-
6oKoT pasHmnEn, OfiHak BUHMKAE NUTankn: AaK edepris sig CoHUR NOTPannAe Ha 3emnio,
BANE MK UMK KOCMIUHUMM OG'EKTAMM NPaKTINHO Hemae monexyn, To6ro aki npo
TENRONPOBIAKICTD, aHi NPO KOHBeKWiio He Moxe ByTnH & moewn?

3HAMOMIMOCH 3 BUNPOMIHKGBAHHAM

SAxoo crarm 6ina BigkpuTtoro soruwo (baraTTd, miNKm TOWIO), TO
MOXKHa BifuyTH, 1[0 ofamwusa Ta immi sigxkpuri ginsekz Tina Harpi-
BafoTecd. Lle oaHauae, Mo BiA BOrHIO NEpPeAacThCA NEBHA KIJMBKIiCTHL
TennoTu. Ane Ax nepegactscAa ne Tenno? Hio6 opgepxxarmE Bixnosise,
CKOPHMCTAEMOCH HAyKOBHMMHM METOLAMM BHBUCHHA HPHEPOM, [0 HKHX Ha-
JEMKATD CIOCTEPEIKEHHA, PO3MIPKOBYBAHHS, SKCIEePMMEHT.

Mu cnocmepizaemo, mo S3UKY oaym’a nigaimMaoTses (RKio ue 6a-
rarTa) YU COPAMOBYIOTHECH B TPYOY (AKI0O e miuKa Y¥M KOMUH), OTHe,
TYAM 3K pyxaerscs ¥ renne mopiTpa. 3Bizcw nepmuit BUCHOBOK: TeIIO
Bijl BIIKPHTOrO BOPHIO NEPEfAcTLCH He 3aBIAKH KoHBeKIil (puc. 38.2).

Puc. 38.1. Coxte BOCeKyHRA B~
NPOMIMICE B HaBKORMILKIA npoctip
KoNnocansHy KinekicTe eHeprii, neswa
LaCTVHA AKOT noTpannae Ha Jemn




BucyreMo zinomesy: MOMIUBO, eHepris ne-
peAgcThECs BABAAKKE TeIIOIPORiAHOCTI.

Hio6 nepemipmry rimoresy, nposenemMo exc-
nepumenm: nomicTEMe OlNs BOHIO JNHCT METANY
(prc. 38.3). Bim maxifino saxucrurs siF XKapy, He-
FBAIKAIOYN HA Te {0 Meran nodpe HpOBOAHTE TEILIO.
3aMiEMBIIN THCT METANY HA CKJIO, MOXKHA BifdyTH,
M0 OpO30pe CKAO, HE3BAMAIOMM HA TapHi Temwoi-
BOJMANINRHI BAACTHBOCTI, MEHINe 3aXWIiac, HiX He-
npozopuit Metasn. PobuMo ApyTHil BACHOBOK: TEILIO
Big BigxpUTOrO BOTHIO N0 OONNIYS HepefacThCH He
TIILKH 3aBAAKH TeNJIONPOBiAHOCTI.

Oraxe, MBEMO CHPABY Le 3 OAHHM BHJIOM Ter-
monepenavi. Bin gicTas HASBY GUNDOMIHIEAGHHS.

BunpominioBaHHA ~— Ue BuL Tennonepepadi,
MPY SKOMY EHEePris nepesacTbcs 3a SONoMOrow
ENEKTPOMArHITHUX XBWAb.

Exextpomarnitai xBuni 3aBKAHW BUIpOMi-
Hioe Oyab-sre Tino, Yum suma remreparypa rija,
UM Oixpiie eneprii BOHO BHNPOMiHIOE,

Busnpnaemo neski ocobanrocti spnporine

BAHHRA
EnexrpomarsiTai XBaAl MOMKYTH TIOUHEDIOBATHCH
v BaKyyMi, romMy BRIDOMiHiOBAHHA BinpisHAETHCA
Bip iHmmmx BHAiR Ternnonepesaui THM, IO eHepris
MOMKe IepelaBaTHCH depe3 npoerip, y AKoMYy Bif-
cyTHH peuoBuHa. Hanpuknaz, esepris Big Coxns
A0 3Bemni B iHDIMX aBeT IepefaeThCs TLINBKH
3aBAAKH BHNpPOMiEOBaHHI, OZHAK HenpaBUIBHO
6yno 6 pymaTtH, IO BHIOPOMIHIOBAEHSA Bigirpae
BAXKJIMBY POJib TiJBKHM B Koemoci. Bunpominwean-
HA - ye yHieepcaavruil eud menaonepedayi, 60HO
adilicnwoemocs MiX ycima minamu.

3 xypey disuxkn 7-ro Kiracy BaM Bimomo, mpo
Tijla %ACTKOBO BiAOHBAIOTH BHANME CBITJIO, €acT-
KOBO IOIMMIMHAIOTEL 1 YACTKOBO HPONVCKAIOTEH HOro.
11i mponecu sanexars B ONTHYMHUX BASCTUBOC-
Tett MaTepianip, i3 AXHX crJIagaloTeCA Tina. Tak,
yopHa $apba, HaHeceHa Ha IIOBEPXHIO Tina, Ho-
TTIMHAE CBiTno, Gina - sixfmBae, a Ipo3ope CHKJIO
nponyckae GinbIIy YacTHHY ceitna, no mazae. i
BJIACTHBOCTE BHAMMOIO CBiT/ia mpuTamMasHi 1 men-
JOBOMY BUNPOMIHIOBAHHIO,

Puc. 38.2. CnocTepemertn

HiATBEPAMYIOTE, WO, CTORUM

GinA BIAKPMTOTO BOTHIO, MM
OASPKYEMO exepriio, ane
He B pedynbrati KOHBeKLH

Puc. 38.3. Metan, axui
nobpe nNpoBOANTE TERNO,
Kpauje 3axlae Big raps-
YOro RIOAYM'A, HiIK CKRO,
WO € NOFaHuM TEeNAoRpOo-
BiHMKOM
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Puc. 38.4. Tennonpwitmau:

i — BigRORIPOBaHa MNOBEPXHA,;
2 v HOPHE NOBEPXHA;

3 — pyuxa; 4 — Tpybouka ans
CNONyYeHHR BHYTPIWHLOT Yac-

THHKU KOPOBKKM TennonpuitMaua
3 PIAMHHKM MaHOMETPOM

Puc. 38.5. [locni, Axwe ge-
MOHCTPYE 3anexnHicrb agatHocti
tina QO NOMMMHaHHA Tenna Big
KONbOpY AOro nopepxi
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Hicd popecTH Le, CKOPHCTAEMOCH men-
aonpuitmaven (puc. 38.4). 3arpinumo Horo
B mMydri mrTarmBa TA CHOMYYMMO 3 Pimun-
M MmaHomerpom. Mo uopmoro Goky Terio-
npuiiMaya IMiZHECeMC eJeKTPHYHY IIINTKY
(puc. 38.5, a). Pipens piamam B xoainl ma-
HOMeTpa, CHIOJIYUEHOMY 3 TenJonpuiMayem,
sHHanTheH, 1le o3Hauyae, w0 HOBITPH B KOpO-
Bouri marpinocs i posmmpunnocs. Ilosepremo
TenyionpuiiMay 40 UNKNTKE IONipOBAHOIO [10-
BEpXHEI0 — ¥V LILOMY BRUAAKY pisHuns pisxip
piauay B Kojigax magometrpa Oyae nabarato
mermoio (puc. 38.5, 6), Tofro noBiTpA B Ten-
JonpuiiMaui Harpierbca ciabine.

Orxe, misa 3 MeMHOI0O NOBEPXHEN Kpa-
we nozZAUHAMbE Meniose sUNPOMIHI8AMHA,
Hiz mina 3i cgimaow abo NoaipesaMoio no-
GePXHEI.

34 ZONOMOron CXOMHUX HOCHINIB TAKOM
BCTAHOBNEHO, IO MiAQ 3 MEMHOI NOBEDXHEID
He MIALKU KPAUE NOZJUHAIONb MEN0ee 8unpo-
MiHWO6AHHA, ane (I aKmueniule sunpoMiHOwOmMb
menno, @ omixce, weudiie 0xXo0r00HYIoOMmsca.

Canig poparm, mo Bei tina 3a Gyap-axoi
TeMOepaTypy oOMIiHIOIOTHLCA EHEePri€o 3aBAfAKH
eunpomiioBanmw. Tobro 6ydv-axe mino eod-
Houac | sunpominwe, i nozrunac menno. dxmo
TeMmieparypa Tisa Ginpina Bij TemuepaTypy Tin
H&BKOJO, TO BOHO BHIIpOMiuioe eHepril Ginsmre,
Hik nornmHac., HKIo 3 Tijgo xonopsime sip
HABKOJIMIIHIX Tin, To eHeprisa, #AKy BOHO HO-
rnunae, Oyze Olnbinmoro, Him BHIIpOMIHIOBAHA.
Orme, sunpominweanua, ax i Oydv-axuil in-
wuit sud menaonepedavi, epewimi-pewem sede
do menaoeol pienosazu.

n Ninbusaemo nigcymkn
Bun rennonepenaui, nUpH AKOMY eHepris
NEPENAETHCH 38 AONOMOOK eAeKTPOMAIHITEMX
XBH/b, HEZUBAIOTE BAIPOMIHIOBAHHAM,
Bunpominmosanua -~ ne yHiBepcaxsuui
BEJ| TelJionepenadi, BOHO 3AIHACHIOETHCH MIX
yeimva rinamu (masite togi, ®Koam mi rina ne-
pebyraoTe v BaKyymi).



luTeHCHBHICTS BHMNPOMiHIOBAHHA 1 DOTVIMHAHHSA TijoM eHeprii
3aJIe)KATHh Big Koapopy #oro nosepxHi. CunsHiime BHOPOMIiHIOOTH
i Kpame ODOTNIHHAIOTEL eHepriio Tina 3 TeMHOO mopepxHeo. Tina cpiTaux
i cpifnacTHX KOABODIB, HABHAKM, ripie 1 BUOPOMiHIOIOTH, i DorIMHA-
10ThL TEILJIO.

n KouTtponbsizanuTtanus
* 1. Yomy enepria sig Conuya po 3emni He moXe nepefaraTHcs ani KOHBEKUiEw, aHi
TennonpoBigHicTio? 2. Onwiuite [KOCHR Ha NINTBEPIKEHHA TOTO, WO eHepris 8if
GararTa MOXe nepesaBaTUca He TiNbKY 3aBanKy TennonposigHoct. 3. o rake su-
npominosannA?l 4. Tina AKOTO KORBOPY Kpawe norinHaoTs Tenno? Onvwite Jocnig,
HO NATBEPAMYE BAWY BIANORIGL. 5. YK ICHYOTL Takl YMOBH, 38 AKWX TiNO HE BK-
npomirioe abo He noravnac exeprii? 6. o moxsa ckaszaty Npo CHiBBIfHOWEHHA no-
IMHAHHR | BUNPOMIHIOBaHHA eHepril TINOM, AKWIO TeMnrepaTypa Tina 3MeHYETbCR?

P Brnpasa N? 38
1. Yomy saiTKy Nogw 3a3Bvu4ai HOCATL CBITAMA opAr?
2. Momy onamosancHi Gatapel kpawe ¢apbysatu B Temuuih konip?
3. Y sxkni konip xpawe dapbysatn dypronn pedpuxepatopis?
4, Y3uMKy 8 HEONanmosaHoMy NMpUmilleHHi, BiKHa AKOTO «AWBAATLCA» Ha NIBJEHD,
pocute Tenno. Konu taxe moxe Byru? Homy?
Yomy HapecHi 3a0pygHeHun CHIF Tade weniwe, HbK YACTrA?
5. InAa boro B Tepmocax sifKauylots HOBITPR MK Ctinkamun xkonbu, & noBepxHio
Konbu BKPUBRIOTL tWAPOM NONIpOBaHOrC Mertany?

b

§ 39. MATOMA TEMTIOEMHICTD PEHOBUHA. KINBKICTD
TENNOTH, O NOMMUHAETLCA PEYOBMHOIO B XOAl
HAFPIBAHHA ABO BURUIAETDCA NMiA YAC OXONOAXEHHA

2 Ha 3anutauua: «lHo wevagile HarpleToCa: ABa 4 TPr Kinorpamu piinHM?» — XTOCH
twengeHbKe BIGNOBICTD, WO ABa: 3po3ymino X 6o, wo Tpu kinorpamu HarpisBaTUMyTh-
¢A posule. | us 8ignosigb, MoXIUE0, SyAe NPaBMRLHOIO, 8 MOXKANBD — HI, OTXe, He
KBaNTeCA 3 BUCHOBKaMM, 3'ARCYEMO BCE NOCRIROBHO.

n 3'ACOBYEMO, Bifl HOT0 3anexuTh KiNBKICTL TennoTy, wo seobxigha

AnA HarpipadHA Tina
Axmo B ofHAKORL mocyAnHEM noMicTiTH ABi pigunu macamu 0,2 i 0,3 xr
i as ponoMorer oAHAKOBUX HarpiBEHUKiB Harpiru ix sig 20 xo 100 °C,
piansa gxoi MacH Harpierbcd mMBHAIIE?

Tomipryemo Hapg mum sanuranuam. [lo-nepime, € oueBHMAHHM:
AKIO0 piAMEA ofua # TA caMa, HANDHURJAAK, He BOAA, TO AAS HarpinaHHs
0,3 kr Bogu notpibuo Biapiie yacy, & orwke, 1 Ginpma Rixericrs Termao-
TH, Hix png Harpirauma 0,2 kr. e osHauae, mo xiavkicme menaomu,
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Pwc. 39.1. [lochign
3 BMBHEHHA 3a/I@KHOCTI

KEALKOCT TernoTH, AKa
HeobxifHa aAns Harpleannn
pevosuHY, Bift polly peuo-
BUHW, Y3ATO pi3Hi pewosu-
Hi ofHaKosol macu. Ona
OHAKOBOE 3MiHYN IXHbOT
Temrieparypy noTpibesu
pisHUil uac, To6To piHa
KiNbKICTh TENROTH

oo ™ Tom = Qoo > Qo)
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T ome

HeoOxidna Onsn Hazpieanns mina, aanrexwume aid
Macu ybozo miana.

Ho-npyre, araaemo B0 pedi, mo HarpisaHss
nessol Kinsxoeri soam sBig 20 go 100 °C motpe-
6ysarume Ginsine yacy, HiM Harpisapmasa Tiel ca-
Mol xinbkocti pony ving 20 xo, wanpuxian, 50 °C.
Otxe, yum Giavuie 8 x00i HAZPIBAHHA 3MIHIOEMbCA
memnepamypa miaa, mum GLavuly Kiavkicmbs men-
zomu HeobxiOHo Gomy nepedamu,

Iipore My He 3raemo, npo AKI piaurEw AxeTs
¢A B BANMTAHHI, 1 TOMY He MOMKEMO OIHOZHAYHO
BignmosicTH, AKA 3 HUX Harpierhes mIBHpIne. Amxe
Heo0XiZHA AAs HArPiBAHHA KLIbKIiCTH TemjoTH 3a-
JexuTh BiI pony peuonwum. llosegemo e 3a Hgo-
IOMOI'0I0 JOCJIZY.

Bissmemo 0,3 xr soam i 0,3 kr oxnii ra Ha-
rpiemo obuzei piguem sig 20 go 100 °C. Bumipsas-
HI¥ 48C HarpipaHHSA, ZOMITAMO, IO OJNis HarpieTs-
cH IOBHANIE, & OTHte, OePEHTL MEHIIY KijJbKicTs
rennoru, HiX Boga (puc. 39.1). Tobro kirexicme

- menJaomu, sKYy HeoOxidno nepedamu pewosuri Ons

resnoi 3minu Il memnepamypu, sanexcumb 6i0
pody pevosunu.

3misrorun macy pegoBuEM, ii pig, coocid
HAaTpiBaHHS, 3BAXKaIOYM Ha renyoni Brpary # Ha-
MAaTaiouMch 3BECTH iX A0 Miximymy, BYeHi foBend,
o0 Kiabicms menaomi, AkKd NOZAUHAGEMBCR mi-
a0M nid wac HazpieanHHA:

— nponopyiitna maci mira (@~mj;

~— nPonopyillHa 3Mini memnepamypu mina
(Q"’At);

— 3anexums 6i0 pody pewosuru, 3 AKOi mi-
A0 6uzomoenene {(cKaradaemuvcs).

Iie TBeppXeHHA MOYKHa RAITMCATH GOPMYJIOK

be @ — Kimsxicrs Temnorw; m — Maca peyosH-
Hi; At — 3miga remneparypu; ¢ — xoedinieHT
HPOTOPIIAHOCTL, HI0 BU3HAYAETHCH DOJOM PEYOBH-
HH. ¥V qisnai neft koedinient mae waspy numoma
mennoeMuicme pevoauHiL.

3a bopmynow @ =cmAl TAKON BHBHAYRIOTH
KIABKICTE TEILIOTH, L0 BHILASETHCA IiJ Yac OXo-
JOMKEeHHS Tina.



B ﬂaemo BU3HAMSHHA MGMOI 12R0EMHOUT] pedyoBnHn

Mpn pxe sasHavasy, WO NUMOMA MENAOEMHICMb € Xapaxmepucmu-
KO pevosunil., 3acyemo lauvnuil amicm nRTOMOL TENoEMHEOCT] pedoBy-
uy. Axio maca pewopurw Jopismioe 1 xr (m wl RI“) , & 3MiHA TeMItepary-
pu mix wac garpisasss cknana 1°C (Atr—i °C) , 0 3 dhopmyar @ =cmit
OTPHMYEMO, HIC YuCcesbHe 3HAYEHHA KiJBKOCTI TeIUIOTH JOpiBHICE 4H-
CeNbHOMY BHAYEHHIO IMTOMOI Temnoemuocri peuosmum: {@}={c}.

MUTOMa TENNOEMHICTD PeuoBNHM — Ue $i3NuHa BENMUMHA, AKA Xa-
pPaKkTepu3yE pevyoBKHY | YNCERbHO AOPIBHIOE KINBKOCT TennoTu, AKy
HeobxifgHO nepefat peyvoBwuHi Macow 1 kr, wob Harpitm §i Ha 1 °C.

Huromy TenjOEeMHICTH MO3HAYAIOTH CHUMBOJIOM € i BH3HAYAIOTH
38 (OPMYICIO

3 dopmynu Zas BHM3HAaYeHHA IrTomol Telioemuocti Dicramemo 1l

*

ORHHHIID — AMOYNb Ha Kinorpam-rpagyc Llenscin MC .
Kr-°

Humoma mennoemnicms NOKA3YE, HA CKIRbKU OHCOYALE SMIHIOEMbER
sHympiluna enepzia pevosunu macoio 1 kz y pasi sminu memnepamypu
na 1°C,

B MNopisHEMO NUTOMI TENACEMHOCTI PiZHNX PEYOBUH
Humomi mennoemuocmi pisnux pedosun i mamepianie Moxcyms
cymmeao sidpisnanmuca. Tak, THTOMA TEIJIOEMHICTD 30JI0TR CTA&HOBHUTH

130 2=
Kr-°C

nornzaae 130 Jhx remmors, a axino 1 kr aonora oxoyoune #a 1 °C, To npu
meomy BuEgianreca 130 Hx temnoru. ITuToMa K TenJOEMHICTh COHSII
Jox
Kr-°C
omii wa 1 °C poma mornmmaac 1700 >k rermory, a B mporneci oxoso-
maweHEa 1 xr onil ma 1°C suginse 1700 Hmx rennorn.

ITumoma mennoemnicmv pevoBuHU 8 DPIZHUX azpezamHux Cma-
Hax € pisnowo, Hanpuxknal, NMHTOMa TENJOEMHICTH BOAHM CTAHOBHTH

, [0 ozHAYAe: mij yac Harpisamasa 1 xr zomsora Ha 1 °C Bowmo

HEXOBOI oJnii ctamoBuTs 1700 » To0TO mix uac HarpiBawHs 1 Kr

4200 floe , & apoxy — 2100 Hoe ; 8anisa y TBepmoMy crTaHi —
Kr-°C Kr-°C
ik oz

460

, @ poamnanieHoro sajgiaa — 830 .
rr-°C xr-°C

3uaueHHs HATOMUX TEINOEMHOCTeH PEeYOBHH BH3HAYEIOTH JoCHiz-
HHAM IHIIIAXOM.

* ¥ CI guroMy TeUNOEMHICTH BEMIDIOIOTE ¥ ; UMCTIOBl SHaUeHHNA HUTOMOL

ji oo . i kr-K

sy € OAHAKOBMMA.

TeNJOEMHEOCT], NOARHOI B
®r- °C Kkr-K

7 ®asxa, 8 xi ‘ 93
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V rabmunsx 1-3 HaseneHo raToMi TENJ0EMHOCT] JeAKNX PEYOBHH
Vv pisHHX arperarHHX cTasax’.

Tasauya 1. Ilumoma mennocmuicme peiosun y meepdomy cmaui

Tabauys 3. ITumoma mennoemuicms peuosun
y eaaonodibuomy cmani (3¢ yMo8 cmanozo mucky)

% Toumime, y pasi amimy TeMneparypyu NHTOMA TEIRIOEMHICTH DPEYOBHHHU
sMiHIOETHEH HaBiTh Oes aMiHM arperaTHoro cramy. OZHaK [JIS He jpyie
TOYHHX OGYMCHeHE €0 3MIHOK HeXTYIOTh. 38 HU3BKHX TEMHOEDaryp Ta-
KOK 3MIHOI HEXTYBATH He MOMHS.



Yummocn poss’asysaTtu zapasi

3apoua. I1in yac oerurannes nerngpol meui macoro 2 T Bix 60 °C
ao 10 °C supinmnoca 8,8 Mk tenmoru. Kopueryouucs napumu aa-
maqi, BH3HAYTE NMHTOMY TeILJIOEMHICTE LETJIH.

Niabusaemo nifcymkm

JocniHUM IHASXOM MOMHA BCTAHOBHTH, INO KiNBKiCTE TennorH,
AKA NOTTTUHAETLCH TINOM nif uac Harpisanua abo spAinserses nix yac
floro OXOJOMKEHHSA, Npomopitifina maci neoro rina, smini fioro Temue-
paTypH Ta JaJeXHTHE BLI PORY PEYOBHHH, 3 AKOI me Tino BuroToBNeHe
(cknanaerscn): Q =cmAf.

IIuToMo0 TenNCEMEICTIO PEYOBMHE Ha3MBalThs QiZHUHY Besn-
YHHY, HI0 XapaKTepHIye NeBHY PedoBHHY I HopiBHIOE KiabKocti Term-
notH, AKXy HeoOxizmo nepemaru peuoBmri Macow 1 Kr, mo6 mHarpite
ii ga 1°C.

IIrromy TennoeMuicTh pPEYOBHMHM TIO3HAYAIOTH CHMBOJOM ¢

. . ik .. Q
i BamipoloTh v ————, Ii mMoyxHAa ofumciuTH 3a QOPMYNOK C=-——
Kr-°C mAt

800 sHaliTy v Bimmopigmwx rabrpnsx.

7‘
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KoHrponbHi sanurtaxHs
1. Bify 4Oro 3anexuTs KiNbKiCTo TEMNOTK, HeobxigHa ARm Harpiradds Tina? 2. 3a Axow
HopmMynow oBuncniooTs KiNbKICTb TENAGTH, Nepeaany Tiny B X0fi Harpisauxa abo sugineny
HUM nig dvac oxonopkenna? 3. Akum € dizvunui 3MICT NUTOMOT TENNOEMHOCTI peyosu-

. . . . Q
HW? 4. Hassits OQUHULIO NUTOMOT TENNOEMHOCT pedosuri. 5. Ax 8igoMo, € =~
mat
Ui MOXMEMO MU CKa3aTi, LIO NUTOM2 TeRNOEMHICTb 3aNeXWTb Biff Mack peucsuxun? sig
3MiHK TeMnepaTypy pedosukn? Bif KinbkocCTl nepegauol tennoti?

Bnpasa N¢ 39

1. Nutoma Tennoemuicrs cpibna popisxioe 250 ilo ye o3Hauae?

Kr-°C

Yomy B cucremax OXOROMMEHHA HaAUACTiule BMKOPUCTORYIOTH BOZY?

Yomy 6inA mopa nepenagu Temnepatyp Meswi, HiX y rnubuHi KowtuHenty?

Cranesy noxky macoic 40 r Harpinn B okponi. Alka kinbkicTs Tennotk niwna Ha i Ha-

rpiBaMMA, RKIWO Temneparypa nowku sbinswunaca sig 20 po 80 °C?

5. HAna narpisanns Ha 160 °C pgetani macoi 250 r Byno nepegamo 20 k[ix tennorw.
3 axoro martepiany 3pobneqo getans?

6. Onho macoie 0,3 «r i Bosty macow 0,2 Kr Harpisawte Big 20 o 100 °C 8 opHakoBuX no-
CyAuHax | 3a JONOMOrcIo ORHAKOBUX HarpisHKKi, Aka pigura narpieTbca wanguwe?

7. B amominiesii kacrpyni maco 500 r narpiny 1,5 kr
soaw gin 20 °C fo KuninuA. AKy KINBKICTb Tennotw ¢ °0
nepefaHo Kacrpyni 3 BofloK?

8. Bupuaiouu Tennosi BAACTUROCTI PeYOBWH, AOCHI- 300¢
JPKYBANW 3aNeXHICTD IMIHK TeMNepaTypu pedosuHn 2001
8l 4acy narpiBaHHA. [InA ubore Ha OBHaKOBUX Ha-
rpiBHUKax Harpisanu mifHe, aniomidiese Ta 3onotve 1001
Tina ogHaKoROI Macu. 3a pelyneraramu cnocrepe-

#eHb nobygosaro Tpu rpadiku (gue. pucyHok). Bu- 0

2w

3Haute, AKIA pevoBuHi Bignosifac KowHni rpadik.

§ 40. TENNOBUA BANAHC

4y Yci seuwa 8 npupogi sinbysaioTeca 3rigHo i3 3axkoHoM 36epexenHn eveprii. e

®%  33KOM BMKOHYETBCA W ANA npouecy rennonepepaui. MatemMaTUiHUM BUPAKEHHAM
3aKOHY 36epexenna eHeprii B npoyed Tennonepefiaui € pisHANKA Tennosoro banawu-
cy. MosHalioMuMOCA 3 MM DIBHAHHAM | HABUMMOCS 3aCTOCOBYBATH 0M0 ANA PO3RA-
3AHHA 33434,

“ 3anucyemo piBHANHA TennoBoro Danawcy
YasiTe cucreMy Tin, AKa He ofiepikye eHeprii 330BHI (raka cucreMma
HAZMBAETLCH {301b068aHONI0), & 3MeduleHHEA a6o abineinerHs BRyTPiIrHELOL



“mham

Bona, 5o |
HETUTER

-

Puc. 40.1. [leski npukiaiy 3aCTOCYBaHKA piBHAHHA Tennosoro GanaHcy N0 pO3B'A3YBaHHA
npaKTuiHnx 3apay. PiBHAkKA TennoBoro HanauCy MOXHa 3acTOCYBaTU: @ — RAR OBYMCheH-
HA KiNLKOCTI BOAM PiaHOT TemnepaTypw, o Tpeba AORATH B NOCYAUHY HNA OTPUMAHHA Ter-
noi BOAKM 3apaHci Temnepatypu; 6 — BN BASHAUYEHHA NATOMOT TENYIOEMHOCTI pEYOBMHW:

€oonaMacantl = Laoms)
Cppg= B 2B (I UBOMY MM, =M~ MG M, == m,
mm(tﬂna t)

eHepril Tinm cuecremu BiabysaeThcs JWIUe BHACHIOOK TeILtonepegadl Mim
rimamu niel cumcreMu. Y TAKOMY BMHAAKY Ha Ijcrani sakory s0epe-
KeHHSA eHepril MoXHa CTEEPAMKYBATH: CKINBKH TONNMOTH Biffanyrs onHi
Tia cHCTeMH, CTIABKM X TEHNOTH Ofep:karth iaiui tina niel cucremn.

HoauaunMo Q' KIJABKICTE TENJOTH, OREPKAHY AKHMOCH TijoM
CHCTEME, 8 @ — KimsKicTh reriorm, Binpany sxuMock Tinom niei
cucremur. Toxpi sakox sbepesxeHnsn eneprii aas nponecy Temwronepegadi
MOMKHA 38INCATH YV BRIVIAAL pisHARKS:

Q@ +Q, +..+Q. =Q +@Q, +...+Q, .

ile piBnannsa Ha3WBaOT: PIBHAHHAM Tennosoro 6anawncy. Pop-
MYJIIOETECA BOHO TAK: 8 [30Abosakiil cucmemi cyma, 6 akiil enympiui-
HA enepzia min 3MiMwembCs miabku GHacaidox mennonepedaui, cyma
Kinbkocmelt mennomu, 6i00anoi ofHumu miramu cucmemu, Jopiemnioe
eyMmi kiavkocmeili menaomu, odepxcanol inwumu miramu yict cucmemii.

Pisasausa rennosoro Oajiancy 3acTOCOBYIOTh AJIA PO3BA3AHHA HH3
K 387849, 3 AKMMH MU YacTO MBEMO cropaBy Ha npaktuii (pmc. 40.1).
Posg’siayioun salievi Ha cKIAJAaHHA DIBHAHHA TEILIOBOro OAJIRHCY, CHif
TAKOK HaM’ATATH: SKII0 NPOHEC TerooOMiny TPHBATHME JOCHTh JOBrO,
TO SPEINTOI; BCTAHOBMTBLCS CTAH TEILICBOI piBHOBarH, ToOTO TeMHEpaTy-
P2 BCiX Tin CHCTEMM CT&HE OAHAKOBOIO.

B Yuimowa pozs’aiygary zajau

3opaua. ¥ Bopy macomw 400 r, ysary aa remmepatypu 20 °C, moma-
an 100 r rapsvoi Bogu, uo Mae TeMmueparypy 70 °C. flxow 6yne win-
OeBa TeMmepaTypa Boau? Beakaiire, 1o nipm wvac gocaipy rernnmoofmin
iz poskinnsiM He BiAbGyBacTHCAH.
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n Nipbusaemo nigcymru

IIns Byne-AKMX npoueciB, mo BiaOyBaioThCA B IPHPOAL, BHKO-
HYETHCA 3aKOH 30epexenus emepril. Jins isonsopaHol cucreMu, B gKii
BHYTPIIIHA edeprifg Tij aMiHOeThHCA TINBLKH BHACHITOK Terionepemadi
Mix Tinamu miel cucTemu, 3aKoH 3GeperernHs eHeprii mMosxna chopmy-
JIOBATH TaK: CyMa& Kiabxoctedt rennory, sinzarci ogHEMn TinaMme cu-
CTeMH, HOPiBHIOE cyMi Kinbrocrell rennory, ojep:KasHol iHmMAMA TinaMu

ﬂiei CHCTEeMH.



MaremarTnaauM BUpaeHHAM 3aKoHy 30eperkenns eneprii B 1po-
Heci rensonepexadi € pipnsaNA Tennosoro GanaHey:

Q +Q; +t @ =Q +Q ...+ Q).

2 KoHTponbHi 3anUTaHHR
1. Aika cucTema HasuBacTbCA TennoilBonoosanoio? 2, Chopmynwitte 3akoH 3bepe-
WeHHA eHepril, Ha NigCTaBl AKOro CKNALBIOTE PIBHAHHA Tennosoro GanaHcy.

ya Brnpasa Ne 40

10 yac poasAysanHA 3a0ay mensocbminosm 3 CosKInaAM Hexmydme.

1. ¥ KacTpynlo samann 2 K BOAM, Harpiroi go Temneparypy 40 °C, a notim gopanm
4 «r Bofw, WO Mae Temnepatypy 85 °C. Buamaute Temnepartypy Cymiwi.

2. Y sanny sanwro 80 n sogw, wio mac temnepatypy 10°C. Ckinoku nitpis soaw,
AKa maec Temnepatypy 100 °C, noTpibHo nogaty y BakHy, wjob Temnepartypa BOaw
B Hil popisHosana 25 °C?

3. Y naryuuit Kanopumetp macoln 200 r wanunun 400 r BoaK, AKa MaE TeMnepaTypy
20 °C, | onycrianm 800 r cpibna, wo mae temneparypy 69 °C. Bopa Harpinacs fio
25 °C. Bu3naure nnToMy TERROEMHICTL Cpibna.

4. Buxopucrosyioun puc. 40.1, 6, (knagiTe NNad NPOBEAEHHA EKCREPUMEHTY LIORC
BA3HAUCHHA NUTOMOE TEMNROEMHOCTE PEYOBUHM.

Tema, Busuenns rennosoro Sanancy npw ami-
wysaHHi BOAW pi3HOl Temnepatypu.

Mera: o3HalloMuTCA 3 GYROBOIO Ta NpUHLK-
nom gl Kanopumerpa; BUIHauuTH KiNbkicTs
TennoTY, Bigaany rapaqoll BOAOKW, | KiNbXiCTb
TeRNOTY, OREPMAHY XONOAHOK BOOOK, B pe-
3ynbTaTi 3MillyBaHHA BOAW pi3HOl Temnepartypy,
NOPIBHATA pe3yNbTaTn.

Obnaguanun:  MipHUA UWAIHAD, TepMoMerp,
KanopumeTtp, CKARHKa 3 XONOAHOI0 BOADIO,

CKRAHKA 3 rapsuyoio BOAGIO, Naneposi cepaeTku,
mitanka.

TeopeTwusi BigomocTi

Bna Garareox fochifie i3 BUBUYEHHRA TENnNOsUX ABWL 3aCTOCO-
BYIOTh KanopumeTp - OPUCTPIA, AKKR CKNAla€TbCA 3 [BOX
nocyanH (CKNAHOK), Akl po3mitgeni oflHa B OpHiR | poagineni
NOBITPAHMM NpOoWAPKOM {(AMB. PUCYHOK). YHacnipok cnabroi
TENACNPOBIBHOCTI NOBITPA K 33BAAKK HEBeNukil sigcrani Mk
BHYTPILHBLOWO | 3OBHILHBOK NOCYAMHAMNM, WO 3YMOBMIOE BIACYT-

HICTH KOHBEKUIAHWX NOTOKIB, Kanopumerp ABRAE coboi0 npu-
naf, y AkoMy TennoobmiH i3 QOBKINNAM 3HAYHO 3MEHLLYETbCR.
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BKA3IBKK OO0 POBOTU

“ flinrotoBka no excnepumenrty

1.
2.

BragauTe nidy DOALNIKH LIKaN BHMIipIOBAJBHKX NpPUNajLis.
TIpurazaiire, sKEX npapuy GesnekH HeoOXiZHO JOTPHMMYBATHCH
nix gac pofory 3 MipEEM HBIIEADOM, TEPMOMETDPOM, Iapsavdcio
BOAOIO.

u Excnepumenr
Pezynemamu sumipweansv 8idpasy » 3aHoceme 0o mabruyi.

1.
2.

3,

4.

5.

6.

OsznaitomTecs iz 6ynoBo0 Kajopumerpa.

Hannmitre B Mipawii nexigap 60~80 ma xomonmol sopn. Bug-
Haute ii o6’em (V) i Bumipaire ii remneparypy (¢, ).
Hanuiite B Kanopumerp rapagsci sogn (1/3 suyrplisasol nocy-
AnHpE KanopuMerpa) i sumipsadre ii remneparypy (i, ).

He BuiiMaioum TepMOMETDa, BHJIHHTE B KATODHMETD XONOAHY
BOXY 3 MipHorc muAiEApa i, ofepemuHo nepeMimiyioum cymim
MIITATKOIO, CTEXTE 38 HoKasarHaMHA Tepmomerpa. IMoiino ami-
HEeHHES TeMIePATYPH CTaHe HenoMiTHkM, BuMipsaiiTe Tempepa-
Typy cymimi (2).

Obepexuo BuiiMiTe TepMmomerp i3 BoaM, TPOTPITE CEPBETHOIO
Ta cxosaitre y dbyriaap.

TiepenmitTe BCIO BOHY 3 KanopuMmeTrps B MipHu#l umaingp,
anMmipsiiTe 3aranbpERi obf'eM V Bogm.

u Onpauloaamm peayanaTiB eKcnepumMmenyy

1.

2.

3.

Busuaure macy xonopgsol momm: m,=p,.V,. 3a ¢opmynon
Q, =c,, m(t—t) obunciire KiNBKICTE TeNNOTH, ONlEPKAHY
XOJIORHOIO BOHOIO.

Busnaure o6em V, i macy m, rapsuoi souu: V,=V-V,
m,=p,...V, . 38 dopmynow Q,=c, . m,(t,—t) obumcrirs Kijs-
KicThb TennoT#, BiAZaHy rapsayoio BOJOIO.

SaxirviTe sanosHenHa Tabammi.

AHani3 pesynbratiB eKCRepuMenTy

Hopisaaitre kinpricrs Tensory, BiNZAHY rapau00 BONOIO, 3 Kidkb-
KiCTI0 TEHJIOTH, ONEPIAHON XOJOLHOX Boaoiw., 3pobiTh BHCHOBOK, he
3a3HAYTE NPUUYHHEY MOMKIHEBOI poabixcHocTi peayinTaTii.



_ T _ Tema. Bu3HaueHHs NMTOMOI TERROEMHOCTI pe-
T T T qoBMHR,

L ' Mera: BuIHAUMTH NUTOMY TENNCEMHICTL peyo-
BUHU Y TEEPAOMY CTaHi.
OGnapHanHna:  MipHUH UMNHGD, Tepe3n 3 Bax-
KAMK, TePMOMETD, KaNOPUMeTpP, MeTanesmi uu-
RIHAP i3 HWTKOIO, CKNAMKS i3 BOAOID, ENeKTPuY-
HA yaliiuk i3 Bogowe (OAVMH Ha Kpac), naneposi
CepBeTKy, MIllanka.

Teoperwvunl inomocri
Ann Bu3HaYEHHA NUTOMOT TENNOEMHOCTI PEUOBUHN B TBEPAROMY CTaHi MOXHE (KO-
PUCTATCA TakUM MeTOAOM. TINo HarpieaTh ¥y KUN'mTKy (y sofi 3a Temneparypwn
100 °C), a nOTIM ORYCKIOTL Y KanopuMeTp i3 xonoaxow sojowr (gue. puc. 40.1, 6).
Bipbysaetbcn TernnoobMin, y AKoMy Gepyts yuacts YOTHPW Tina: BIANIAE eHeprio Taep-
A€ TINO, OREPKYIOTD — BORA, KaNopuMeTp, TepMmometp. Ockinbku TepmomeTp i Kano-
PUMETD TOPIBHAHO 3 BOACIO OAEPAKYIOTE HEIHAYHY KiNbKICTh TENNOTKH, MOXEMO BBa-
AATH, WO KiNbKICTL TENNOTK, BighaHa TBEPAUM Tinom, aopisHoe KiNbKOCTE TennoTh,
onepxaHol xonoAHow BOAoK: Q.= Qu OTKE, €M, (L=t ) = CoonMocan (=00 )
3Bificn

- Cooml Moo (t "ti)
Coma & ’
mtma (tﬁﬂa_‘ t)
BE €y Coop— NMTOMI TENNOEMHOCTI PEUOBUMK, 3 AKO! CKNAKAETLCH TiNO, Ta BOAW,
m Mo MECH Tina A soaw; §, 1L, — TemnepaTypy Tina @ BOAW Ha NOYaTKy

a4 T Boge ha

Bocnigy, t — Temneparypa Tina A BOAK NICHA BCTaHOBNeHHA Tennosol piBHoBaru.

BKA3IBKM LIO0 POBOTHU

flinroToBKa RO excnepumeHTy

1. BuguauTe LiHY ODOAiNKHA MKan BUMIPIOB&JILHUX OpHiaiis.

2. Hpuramaiite, AxuX npapni OesneKH HeoOX1HO AOTPUMYBATHCS
uig gac poGoTH 3 MipHIM HUIIHAPOM, TEPMOMETDOM, Fapadoio
BOJZOIO.

Excnepmment

Pezynomamu eumipiosarv eidpaszy x zanoceme 0o mabauyi.
1. 3a ponomorow Mmipsoro nuainApa HaauilTe B KaJopuUMeTD
100150 ma soau. Bumipsiire o6’em somu (V,..)-
2. Bumipsiitre TemMnepaTypy 80A¥ B Kanopumerpi (f,..).
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3. Buiimire TepmoMerp i3 BoAH DOKJaAiTH HOro Ha CEPBETKY.
THigi#ixite 3 xKanopuMmerpoMm o BUMTENd, AKHil iz yaliHuxa
3 KHOJAAYO0I0 BOAOK HicTaHe 38 HUTKY MeTaNeBHil HBIIHAD
i noxknane #floro y Ball KaJopaMerp.

4. 3uory pomicrits TepMOMETDP Y KaJIOpUMeTp i, 3jerka mepemi-
HIYIOYE BOAY MIIIIaJIKOIO, CTEXKTE 3& ODiABUIIEHHAM TeMIepaTy-
pu. oo smidenHs TeMueparyp# craHe HenoMmiTaum (tobro
BCTAHOBHTLCA TENJIOBA piBHOBAara), 3aNMIITH NOKAIAHHA Tep-
mometpa ().

5. Buitmirs repMoMeTp iz BOOH, OCYIIITE HOroc NaNepoOBOO CEpBET-
KO0 Ta OOKJaZITE Y QPYTEApP.

6. Buitmite meraseBmit nmiingp is Boxm, ocyinite ioro namepo-
BOI0 CEDPBETKOCIO Ta 3BAXTE.

m OnpayloBanka pe3ynuraTtia ekcnepumeHTy
1. Buanaute Macy BOAM B KaJopuMeTpi (mam =pm,,V,,W).
2. CxopucTaBIuch (HOPMYJIOIO

C

o Ewo (t _ tl) R
m,

'u.ua( A t )

C

Tna

o0uuCHiTE HHTOMY TENJOEMHICTE METaNy, 3 SAKOI0 BHIOTOBIE-

HAH ﬂﬁﬂlﬁﬁp (c-;-ma)'

3. Peayarpratu o0uuciess 3aHeciTs 10 Tabamui.

AHani3 pe3ynbraTiB eKkCepuMeHTy

CKOpMCTABIINCH TADNUIIEIO ITHTOMMX TENNIOEMHOCTEH DPEYOBHH
TBepAOMY cTaHi (aus, ¢, 194), BU3HAYTe pPeUHOBUHY, 3 HKOl BUI'OTOBIeHUH
nurieAp. 3pobiTe BHCHOBOK, A€ 3A3HAYTE, AKY BEJWYHHY BH CHOTOIHI
BHSHAYAJM, SKHHA Pe3yiasTaT OTPUMAaNH, AKi YMHEAKHM BIJIMHYJAH HA
TOYHICTD OTPHUM&AHOTO Pe3YJILTATY.

Taopue 3aBaaHHA
3anponouyiite CNOCIG BU3HAYEHHA NUTOMO! TENROEMHOCTI PiaMHK. 3anuuliTe Nnax
EKCREPUMEHTY.
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§ 41. TENNIOTA 3rOPAHHA NAJNMBA.
KOEOILUEHT KOPMCHOT Al HATPIBHUKA

2 BizoMiTe KOPOOKY i3 CipHuKamy, BUTArHITL ofud Ciprnk. [Nepen samu — [Ba XOROLHWX
repaAnX Tina {puc. 41.1). Ane AKIWO NoTepTH ronosky cipHuka 06 kopobky, To CipHk
cnanaxne, 3siiky 6epetbca R eneprin? 3aBAAKKY BukoHawil poBoTi? Ane X AKILO
HaBiTb AOBFO 1 {3 3yCUNAAMYN TEPTU CipHUK 06 KOpOBKY fpyriM kintiem, Crinbky Ten-
Aa ne BUAINUTLCA. KO nigHecT 3ananesnid CpHUK 40 BBIMKHEHOTO Fasosoro Nanb-
HUKE, TO MUTTEBO NOYHE BMAIAATCH JOCTaTHLO BEMAKa eMeprin, 3siaku 3'ABMARAcA UR
evepria B raszi? Bignosigi #a nocrasneni 3anuranHA By 3HadgeTe B ybOMmy fapa-

rpadi.

n 3HanomuMocs 3 pisHuMK BMAAMY RAanUsa

YV ATTI ME 4acTO MacMo oTpeby 36ine-
IATHE TEMIEPATYPY sIKoroch Tina. Tak, mod
v KiMHATI crajo Temnime, ciaifn 30insmnTR
TeMIIEPATYPY BOAM B Garapedx onajieHHHA, Inod
ONPHUTOTYBATHE 1KY - TeMHepaTypy HoBiTps
B AVXO0BUi. 3AABHA JOACTBO ANH 30LIBIIEHHA
TEMHEDATYDPH BHKOPHCTOBYBANO eHeprin, #Ka
BUAiNACTHCH I yac Ximiugol peaxnil zopinna Puc. 41.1. HesananeHnit Ciprimk

naitéd. i Kopobka —- BgBa XOMORHWX
3 xypey ximii B Bike 3HaeTe, 10 pe- TBEPAMX Tina. Ane pociarhso
axyis copinna, — a 3a3Buualt e € peakmim  NOTSPTY CiPHMK 06 Kopobky —
N I CIpHKK Cnanaxye
paaemonii KapBony abo Tixgporeny 3 Oxcure-
vHom {puc. 41.2), — ewzomepmiuna pearyis,

10010 peaknis, axa sBiabysacthcs 3 suainen-
HAM TEeJIoTH,
TlanusoM MOXKYTH CAVIVBATH AK IpH-
oaui pevosHEm {kam’axe Byrinns, nadra ,
pon p ( o y ’ dra, Puc. 41.2. PeaxLin OKMCHeHHA
vopd, nposa, npuponanit ras) {puc. 41.3), rax Kap6oHy CynpOBOKYETHCA BMAI-

i cneniansHO ofepxaHi JOAMHOI (rac, OeH3uH, newvam Tennote: C+0, = CO,+Q
Puc. 41.3. [iposa — nowmpene Puc. 41.4. Tac, GeHav, guaenbue Nanvso —
TBEPAE NPUPOSHE NanuBo pifike faAMBO, OAGPKAHE NOARHOK

5 e
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Puc. 41.5. [ina cyuacwol umsinizauii nanveo € HeobXiRHOI0 YMOBOIO icHyBaHHA

THOPOX, BEPEeBHE BYIijijs, ernnosuit crapr Tomo) (puc. 41.4). Hx Oaummo,
naauBo Oysae meepdum (kaMm’sise Byrijuig, Topd, ApoBa, CyXuil crmpt),
pidkum (mathra, rac, Gemaws, AusensHe nanuso) i zasonodibnum (npu-
ponEMi raz, nponas, OyTaH).

Jast cyuacHoi musinisanii najaeo — HeoOXizHA YyMOBA iCHYBaHHA.
Hasa poGore Tpancnopry, pisHMX MexaHisMiB y mpommucjoBocTi H cinb-
CHEKOMY TOCIIOAApPCTBi, o0irpisasHzga XHUTNA Ta rFOoTYBARHHS DXi Joauna
HepeTBOpIoE eweprio nanmsa B immi ¢opmu (pre. 41.5).

E Bropumo noHATTA NUTOMOI TeNNOTY IrOpAHHA Nanuea

Pisai Buam nasmea BigpisuAOTLCA OXMEHE BiJX OAHOrO 38 Temjo-
TBOPHOIO 3naTHicTIO. llepexoHaeMOCh ¥V LIBOMY 33 JOIOMOI'OGI0 HPOCTOTO
pocnigy. IlocraBumMo HA NiBY INaNBKEY TepesiB CHHPTIBKY, HanOBHEHY
couproM. Haz cnmprisxorn nizeicumo meraresy Gauky 3 BOHOIO, Iiepej
THM BEMIpABIIH TeMnepatypy Ta obf’em Boam. Ilicnis Toro sK 3piBHOBa-
JHMO Tepesy, DOKAANeMO Ha JIBY ARy Bamox macow 1 r. PiexHosara
TepesiB popyumrscs (puc. 41.6, a). 3ananumo crupriBky. ¥ Mipy sro-
PHHHS CHEPTY MACA COHPTIBKHA 31 CHMPTOM 3MEHIUYBATHMETHCH, i ye-
pes sikuitch wac pisposara Tepesis sigHosuThCs (Ile OsHAavae, 1C 3TOPIB
1 r coupty) (puc. 41.6, 6). ¥V uell MOMeEHT NOracMMo CIHMPTIBKY, HiCnA
yoro Bumipsemo i sadixkcyemo temmeparypy Boau. IloBropumo nocxiz,



HATIOBHMBIIY CHEPTIBKY racoM, 1 IepeKOHAEMOCH,
1O B HBOMY BUNAAKY BOAa HarpieTscs Ginpme. e
O3Hauae, mo i Yac sropsEEsa 1 ¢ racy BHALIKIO-
ca Oineme eweprii, aim y xoxi ropiuss 1 r enapry.

Jina ginsricsol XapakTepUCTHRYE TENJQTBip-
HOL 3gaTHOCTI nAaXKBa 3aCTOCOBYIOTH (Bi3MUHY Be-
ANYNHY, SKY HaSHBAIOTh NUMOMOI0 MENniomow
320pAHKSA nanusd.

Muroma TennoTa 3ropaHHA nanmsa — ue oi-
3UYHa BENVYMHA, AKA XapaKTepniye nesHe nanm-
BO i YMCenbHO AOPIBHIOE KINbKOCTI TErNoTH, o
BMAINAETBCA B npoueci NOBHOIO 3ropsaHHs 1 Kr
nanusa.

IIntoMy TEmoTy 3ropsAHHSA IAJHMBA NO3HAYA"
I0Th CHMBOJIOM ¢ TA OOYHMCHAIOIOTE 3& opmyioo

ne @ — KIIBKiCTL TenjoTH, IC BHUALAAEThCA
B X0Ji HOBHCOTO 3rOpHHHA HAJIMBA MACOIC M.

3 dopMynu AAS BU3HAYEHHS NHTOMOI Tem-
AOTH 3rOpAHHA Nanuea pgictaHeMo o0uHuym yiel

Tex
eenuwunu ¢ CI -~ pxoynb Ha Kinorpam o B

;ﬁ '.
|

Puc. 41.6. [locnip, AKWA
HEMOHCTPYE AKICHY BinMIN-
HICTb pisHMX BMAaIs nanuea

ITutoMy TemmoTy 3ropsinHsA pisEAX BHAIB fANMBE BHM3HAYSIOTH

y nabopaTopHEX yMoBaX i saHoCATH A0 Tabmmihb.

ITumoma mennoma szopanna deaxux eudie naausea
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Puc. 41.7. PizHoMaxiThi Harpisanbii ApUCTPOY, BUKOPUCTOBYBaHI MIOAMHOIO B PisHi vyacw
npumyc {a); razosa nnauta (6); nasnbHa namna (g}, razopuid Koren {2),

SHAIOUK NUTOMY TEIJIOTY SropAHHA ¥ MACY NajuBa, Jerko ofumc-
JIUTH KINBKICTHL TEeIUIoTH, AKa BHALAAETHCA HifA YAC IOBHOIQ 3rOpEHEA

. Q
IBEOTO Ha&XRBal OCKINIBKH (=—, TO
m

B Obuncnioemo KoedilieHT KOpucHoOi Ril HarpisHnka

JAns cnamoBasHA HandBa BHKOPHCTOBYIOTH pisHi HarpiBemxu:
nedi Ta KOMHHE, PAS0BI NMAJBHUKH ¥ COHPTIBKH, IPMMYCH, HASANBHI
Jamnp Ta imme (pue. 41.7).

Tun Harpisguka 3ajeXuTh BiJi BHIV 1aJuUBa, AKe B HLOMY 3ro-
pse, 1 Bin Toro, AAA HOro BUKOPHCTOBYIOTH Temyory. Hanpuknazn, sxmo
noTpiGHO onaNoBaTH NOMEIIKAHHS, a IMAJUBOM € Fa3, TC JOUiABHO IPHA-
Gatu razoBmil Koren (aus. puc. 41.7, 2); ann dismusnx pocxiais, nig
3aC AKX naaueomM Oyfie COHpPT, AK HArpiBHBK chaijg obpaTy cnuprisky.
Ilpore HapiTE 3a KOMOMOTOI0 HAWCYYACHILINX HArDIBHUKIB HEMONAUBO
nOGHIiCMIO BUKOPUCTAMU 6CI0 eHepezilo, 1IN0 <«HAKOIMYeHa» B IAJMBI.
Ilo-nepnre, xogHe HANEBO HE MOXe B DEAJLHHMX YMOBAX 3ropitu
goBHicTIO. Ilo-Apyre, AKack YacTHra emepril BHTpavacTeCH MapHo (Ha-
UPBKIAJ, BUHOCHTHCA 3 OPOAYKTAMH 3TOpAHHSH, iAe HA HArpiBaHHA
HaBKOMMIIHLOTO CepefoBMIIIA}.

113

Koediuienr xopucHoi pii narpiBHnka — Le ¢iznuHa Bennuuxa, AKa
XapaxkTepraye ebekTUBHICTD HarpiBHUKa 1 AOPIBHIOE BIAHOWWEHHIO KO-
PUCHO 3YXUTOI TennoTH A0 BCIEl Tennotn, axka moxe OyTn Buaineda
8 Npoueci NOBHOrO 3rOPRHHA Nanusa,

MaremaTnuno ne SANNMCYIOTH Tax:

gl

ne N — xoediniceT Kopuexol mii (RR,ZI) HarpisHEKa; @, — KOPHCHO

3yKuTA TeImwnora; Q. — Temjora, sKa Moxke GyTH BMAiZeHa B mponeci

HOBHOO 3IMOPAHEA HaHBAa.
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Bazeuyait KKI nopaiotTs y BiAcoTKAX:

Yuymmoca po3B'A3yBaTn 3apaui

3apava. Typucre 3yNDHHEHAAACE Ha TepenouyyMHOK Oina crpyMKa
# supimmae mpuroTyeatH uail. Axky kinekicTs gpoB im Tpeba 3aro-
ToBHTH, M6 aaxkum’atuT 10 xr Boau? Boxa opepxxye 15 % emeprii,
HIO BUAINAETHCS Nijx vac nosHoro sropsuua npos. Temneparypa mogw
B crpyMRYy popisuoe 15°C.

o
E
o

5\«
sS

i}
N‘% i
o 3 *;

%’3&@
f?

a0
" A\\gi
ag\\g{ . }}
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n Mipgbusaemo nigcymxn

Ximiuaa peaxuis ropimes nanvsa - eKaoTepMiuHa, TobTo Bim
OYBAETHCH 3 BHAINOHHAM TEILIOTH.

Kinsricrs rennory, Aka BHALISETHCA Mifi YaC IOBHOI'C RrODSHESA
nanusa, o0UNCHIOKTL 38 QopMyRolo Q=gm, e ¢ — IHUTOMA TEIIora
3ropAHHYA naausa; m -— Maca 3ropiloro najausa.

IIuToMa TenoTa SrOpAHHA N&INBA AOPiBHIOE KiJBKOCTI Temiorw,
AK& BHAIAAETRCA B Iponeci NMosHOro sropasds 1 xr nanwsa. Ha i-
3UYHA BeJMUMHA € XAPaKTePHCTHKOIO TEMOTBOPHOL 3AATHOCTI manusa

. . Hoxe
7} BEMIDICETBCH B JKOYAAX HA Klaorpam [“““‘"‘ .
xr

3ropaHHA naxupa BiaGyeaerkcA B Harpipumkax. KKI{ marpisng-

. Q
K& I03HAYal0Th CHMBOJIOM T i 00OUHCHIOTH 38 QOPMYNOI0 1= —=2,

3assuuail KK ooparwors v sigcoTkax: n= Dece -100% .

? KOHTPORBHI 3annTanHs
1. fiki anau nanuea su 3uacre? 2. Onnwith KOCHIA, AxuMil NIGTBEDIMKYE, WO Mg vac
FOPIHHA pi3xuX Bugis NanuBa BUAINRETLCR pi3Ha KinokicTk Tenpotn. 3. Akum € di-
IMUHAR 3MICT AVTOMOT TERNOTY 3ropAxKsS Nanuea?l Y AKUX OAUHWYAX T BUMIpIOIOTH?
4. Ak ofuuchuT KINBKICTL TENNoTH, WO BUAIMAETLCA B NPOLEC NOBHOTO 3TOPHHHA
nanusal? 5. flaitre osHavenns KKJ warpishuka.

Ve Brpasa N° 41

1. flvroma rennova sropaxHA apos g=10 MDxk/kr. Lo ue o3nauae?

2. Muroma TennoTa 3rOpPAHHA NOPOXY HaBarato MeHiua 3a NUTOMY TENNOTY 3TOPAKHA
ApoB. Yomy X AKIO ¥ BaC ¥ PyKax FOpuTe CIPHUK, TO Le € BOCHTb Ge3nedxmm,
a KOMA CNAnaxye 1aka Cama maca Nopoxy, TO MOXHE CEPROIHO nocTpampgarin?

3. Axa kinokiCTb TENAOTV BUAINKTLCH NIG YAC NOBHOTO IrOPAHHA KaM'AHOrO Byrinns
macow 10 kr?

4. ¥ npotieci nOBHOIO 3ropAHHA racy euginunocs 92 kfx rennoma. Akoto Gyna maca
3ropinoro racy?

5. Ha coupriedi sarping 300 r sogu sig 15 go 75°C. Bussaure KK} HarpisHuxa,
AKIWYO Ha HarpiBadHR BUTPaYeHo 8 r cnupty.

6. Y waiHvK HanWTO 2 KIr BORK, AKa mae Temnepatypy 20°C. Ckinbky fIpMPOAHOIC
razy noTpibHo fna TOro, WO6 3aKMA'ATUTH YalHUK, AKILC BORa ofepkye 40%
Tensia, Ake moxe Oyry suiinede nipg 4ac NOBHOTO 3rOPAHHA rasy?




Tema. BusnauenHAn xoediuienta kopuchoi gil
HarpisHuKa.

Mevra: BumipaTK KKL npucTpoio, y AKOMY Harpis-
HUKOM € crivptieka (260 Cyxwit CrmpT); nepekoHa-
TUCA Ha ROCNig, wo KK HarpisHuka € MeHnuMm
3a 100 %.

Obnaguanur:  Tepeaw, xabip Bamkis, mipuui
UMNIHAD, TEPMOMETD, CKAARHKS 3 BOAOID, KPYFAG-
RoHHa Konba, crupTiBKa 3i cnvprom {abo cyxwi
cnupr), CipHUKN.

@ Teopetnuni Bigomocri

Y naboparopnin pobori sogy HarpiBaTMMEMO 33 HONOMOFOK CNMPTIBKK.

. Q
3a pussavenHAM KKJ sarpisuuka crasoButs: 1) = —+--100 %,

FOBHS
m,,., (t, — ) — KiRBbKICTb TENNOTK, AKY ONEPXWTL BOAA Nif Yac Harpi-

Ae Qmp = Ceoau BOSM
eauHs; Q = m — KinbKiCTs TennoTy, Wo BUAIANYLCA B XORI 3ropAaHHA

noaKa crupry qcnupw

CrpTy.
Tyt m,,, ~~ Maca BORW; C,, ., ~ [WTOMA TENNOEMHICTL BOAW; t, ~ Temnepary-
pa 804V A0 NOMATKy HArpiBauHs; t, — TemnNeparypa BOAM Hanpukinyi HarpiBaqus;

m — Maca 3ropinoro coupry, — NWTOMa TeRNOTa ITOPRHHA CIMPTY.

chMpry q(;’mp“ry

BKA3IBKU LLIOAO POBOTU

m NiaroToBka [O eKCNepUMeHTy

1. Buznayre niey DoAiJKA mIKan BUMIPDIORANBHUYX IPHUIAKiB,

2. Hperapaiite, skEX npasns OGesnexy HeoOXigHO AOTPAMYBATHCH
nig wac poborym 3 MipHMM UAAIHADPOM, TEPMOMETPOM, PAPSHOIC
BOJOI0, CIIMPTiIBKOIO.

3. Veamuo npounTtaiiTe Teoperwuni misomocti. Iloxymaitre, ana-
yeHHA AKX isuMuyHNX BeJHuwH BaM HeoOxizmo s’acysatn
MJAAXOM BUMIDIOBAHE TA O0YNMCJIeHDL, & 3HAYEHHA AKHMX MOXHAa
sgaiiTe B Tabnanax (amaiigite 1x).

4, 30epirs opucTpiil, AK DOKA3aHO Ha PUCYHKY, HONAHOMY HA 110~
4aTKy poloTH.

n Excriepnmenty

Pesynomamu eumiposanev sidpasy x» sanocbme Jo mabauyi.
1. Hanuitre 3i craasxm y mipawi munigap 80-100 cm® Boan.

Bussaure o6’em nou (V).
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2. Ilepenniite sBogy B Konby. Bumipsitire remneparypy i, sopm
B Konoi.

3. Busaaure 3a AonoMmoron TtepesiB macy m, coupriexm si ecnmp
ToM (660 Macy pesepByapa i3 CYXHM cIIHpPTOM).

4. IlocraBre ciupriBeky mig koadby 3 Bojow ¥ sanamiTe ii.

5. floku Boma B KO0l HATpiBATHMETHCH, CTEIKTE 38 DOKARAHHS-
ME Tepmomerpa. Konw sons Harpiersest no 70-80 °C, zaracite
noayMm’a COMPTIBKH (HaxpuiiTe cnuprisxy abo cyxuit cnupr
KognadyxkoM). BumipsiiTe remneparypy f, soau B Konbi.

6. Ilopropro sBuMmipsiite macy criuprisxm si criuproMm (mz) .

OnpauioBaKHA Pe3ynbTaTiB eKCNePpUMEHTY

1. Ob6uncniTe:
i) Macy BO‘HH: mao.nu IPBOHHVBQRR ;
2) macy sropinoro cupTy: M, . =M, -y
3) KinpxicTy TEHNAOTH, ONEPIKAHY BOAOCIO IiJ 4Yac HArpiBaHHA:
Q}mpzcsmm mnwm(t2 - tl);
4) KinpKicTs TelIOTH, O BHALMIANACH B XO/i 3TOPAHHS CIHUPTY:
Qnoaﬂaz mcnﬂp’ey qcnnp‘ry; Q
2. Busaayre KK]Jl narpisuaka: 1=,

Q[!DBHE
3. Bazepurires 3anopEoBaTH TAONMINO.

Ananis pe3ynbraTiB eKCcnepumenty
Ipoagarxisyiire XiX excrepumenTy Ta Horo pesyasrar. 3pobith

BHCHOROK, Jie 3asHauyre, sxy Qiswuny BeNHUYHHY BH ChOPOMHI BHMIipIO-
BaJH, AKHUI pesyasTarT OHEpIKal#, e BaM MOXYTbh HpPUEATHCH Habyrti
HABEYKH,

Hloparkose 3apgauHA
3aNponCHYATE NNAH eKCNepuMeNTy 3 Buadadexus KKl enekTpuqHoro uaiHmuka.
floTyxHiCTy yakinrka 3a3HaueHo B MOro nacnopri.




§ 42. NPUHLUMN O TENNOBUX ABUTYHIB.
KKA TEMAOBOTO ABUTYHA

7 DiznyHo polBMHEHA RIOAWHA MOXE 3a Noby BUKOHATH POBOTY BMMabKo 1 MAH MO~

yris. CepeanbonoboBe CnoOXUBanHm eHeprii, Wo NPUMNANAE Ha ofgHoro xutenn 3em-
ni, € Ginbwwvm y coTei pasis. 3 yci€i exeprii, AKY crnoxusae moguHa, fnuzsko 90 %
CTaHosnTb exepria nanusa, Ha ofirpisanka npumitieds | roTyBadHa K Age Tinbky
He3HaYHa YaCTUHa Ui€l eHepril — nepesaxHo MoLMHa BUKOPUCTOBYE eHepric nanu-
Ba, NEPETBOPIOIOUN 1T Ha Mexaniuny. Ane AK Ue BitbyBacThCA i 33 AKUX YMOB € MOX-
RUBUM Take NepeTBOPeHHA?

n 3HAROMNMOCR 3 NPUHUKNOM O TeNOBMX ABWIYHIR

Iposenemo npocruil pocain. llineso sakop-
KYEMO HOCUK YalHWKa | [ocTaBuMO d4alHMK i3
BOJIOI0 HA NANLHHME Ia30Bol nnuTH. Hepes mesxwuii
9ac HOMITHMO, 10 KPHINKa YaiHuka rnoumnuae miz-
crpubysaTu. 3'sacyemo, yoMy Tax BigbyBaerscd.

Bosa 8 yaligury DOYHHAE 3AKHIATH, THCK
Hapyu i Kpuinkow 30iasmmyerkes. Y pesynb-
Tari HacTA€ MOMEHT, KOJH CHJIA THCKY HapW CTac
Oinpinow Bij cuam THMIHEA, o Ale Ha KpHI-
Ky, 1 kpumka oigcrpubye. ¥V el MOMeHT 4acTh-
HA HapM BHXOAMTL HAB0BHI, CHJA THCKY HapH Ha
KPHIIKY 3MEHINYEThCH i cuna TaXinHA noseprae
KpHInxy Ha micne {puc. 42.1). Axmo marpisan-
HA [OPOMOBMKYBATH, TO NPoUec NOSMOPIOSAMU-
MEMbCA,

Orixe, B onucaniil cucremi, M0 CKAAAAETHCH
3 r'asoBOr'c NanabHMKa I YalHHUKA 3 KPHIIKOIO Ta
KWILEAY0I0 BOAOI), 38 DAXVHOK eHepezil, wo eudi-
aAfEmMues 6 x00i 320pAHMMA nARUSd, BUKOHYEMbLCS
MexanitHa pofoma, npu GbOMY HOCHMUHA eHepzil
siddacmuca dosrinnw,

53[1{11{0 3 KPHLIKOIO qaﬂﬂn;ﬂa S’EII.HaTK AKulics Puc. 42.1. Ha kpinuy waik-
MexaHisM, TO xicrasemMo Ha¥Ipocrilly MOgesb KA BHOTB CUNa TANIHHS
mennogozo dauziyMda. (F, = mg) Ta cuna Trcky

TennoBun ABUryH — e MawivHa, AKa UuKniyko  mapw Akwo F. o >F .
fipauioe | AKka eHeprilo nanvea nNepeTBOpPIE Ha KpHWKa niacTpubye; sKwo

mexariuny poboty. Frncny rapm < Fonens KPULIKE

) . - AOBeRTaETLCA Hadag
3’scyeMo Ba NpEKIazi BHie3aszHayeHol MO-

Zeni, 3 AKWX OCHOBHHX YACTHH Ma€ CKIaJaTUCH
renyiopa mamuna. (KpiM tensosmx aBurysis ic-
HYIOTE iHII BHAM TennoBux maimws. JJoxnaguinre
1Ipo I UTHMETHECH B CTAPIIKX KJacaX.)
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Puc, 42.2, {puAynn gif Ten-
noeux mawnH: pofoue Tino
OfiEPKYE NEBHY KiNbKICTh Ternno-
™{Q,) sing HarpiBHvKa, YA Ten-
NOT3 YaCTKOBO MEPeTBOPIOETHCA
Ha mexaniuny exeprin {pobove
THIO BUKOHYE poboty A}, a yacT-
koso (Q,} nepepaeTbea xono-
BVRbHUKY

Ilo-mepime, v mniit cucremi Mexamiumy
poboTy BHKOHYE Iapa, fAKa, DOSIIHPIOIHCE,
nigrivae xpumky. I'aa, mo Buromye pobory
B OpoHect POBIIMPEHHS, HASHBAIOTE polonun
mianom.

ilo-gpyre, napa Iij KpHIDKOW uYafiHMKa
PO3IIUPIOETHCH BHACKIIOK ITiABKINEHHS i1 THC-
KY miz yac HarpisasHA 4aiiHuKa Ha I'A30BOMY
pansrury., [pucrpiit, Big saxoro poboue Tino
OfiepiKye IeBHY KijAbKicTL TENJIOTH, Ha3uBa-
0Th HazPleRUKOM.

IHo-rpere, mijx 9ac mochizy BOASHA Iapa
3 uaiiHBKa neplojuHO BLANAE YACTHHY eHep-
ril posBKiamw {axio O nnoro He sBinbysanocH,
ABUTYH He 3Mir O UpamoBarTH HKIiYHO —
KPHINKA He TNOBepTajacH 6 y HOYarTKoBe [10J0-
JKeHHS i npomec He nosropiosanca om). O6exT,
AKoMY poboue Tino sinnae mesny KineKicrh

TENJIOTH, HA3HBAIOThH XOAOJUALHUKOM.
ByOv-axa menncea mMawuna ckaradacmucs 3 mpyOX OCHOSHUX YdC-
muH: HazpieHUKaA, pobouces miaa, xoaodurvhura (puc. 42.2).

B Buznauaemo KKJ] rennosoro geuryxa

Y Oyan-AKOMY TENJOBOMY IOBHIVHLI Juile YactHHa emeprii, AKy
BHALIAE IaJHBO, BUTPAYAETHCH HA BUKOHaHHa pobfory, uacTHHA X
eHeprii nepepaeThbca HoBKiNAKW {(BTpadaerhcd). AJse Biparu eHeprii
B TEILIOBUX ABHUI'YHAX He 0OMeXYIOTHCH TiNEKH Menaosumy ampamamii.
Copasa B TOMY, 110 YaCcTHH& €HEPril BUTPAYAETLCH HA BUKOHAHHS pobo-
TH OpPOTH CHJI TepTA Hactus i mexaniamis gsuryua. Taxi srpatu emeprii
HASHBAKOTE MexauiyHumi. QUueBHIHO: UMM MEHIOMMH € Tenaosl # me-
XaHIYHI BTPaTH YV ABUTYHI, THM MeHIe Tanusa norpibso chanutu®, 1mod
OJIEPIKATH TY CaMy KOpHCHY pofory, I Tum eKoHOMIUHIINHM € IBHIVH.

KoediuieHt kopucHol aii psmryna — ue disnuHa eennumnta, Wo xa-
PaKTEPU3YE SKOHOMIUHICTD TEMNIOBOro ABUryHa i NOKa3ye, Aka yacTuHa
BCIET eHeprii, &0 BUAIRAETLCA B NpPOLEC NOBHOO 3ropsaHHA Manuea,
NepeTsoOpPIETbCH Ha KopucHy poboTy.

Koediunienr ropucnol ail aeuryua (1) obumcamiors 3a HOpMYIO0:

ae Amp — KopucHa pobora; € .. — KilpKicTe TelioTH, IO BHEI-
JAETHCH B Iponeci NOBHOTC 3ropAHHSA [AJUBA.

* Ilig yac BUKODHCTRHAS SJEePHOI0 NAJNMBA eHeprist BAMINHETLCH B upouecci
aAepHUX pearniil (moxnazEinie npo e HTHMETHLCA B CTAPINHX KiAacax).



Bassuuait KK nonarots v BiacoTrax:

OckinbKy KopHcHa po0OTA 3aBMKAN MeHIIa 3a KiaekicTy reriory,
{0 BHALNSCTBECH B Npolleci IMOBHOrO STOPAHHSA IIANHEA, TO 3pPO3yMijgo,
mo KK]I Temioeoro ABMryHa 3aBiau € meHmuM 3a 1 (sa 100 %). 3a-
seuuait KK/l rensosux ageuryaie cranosuts 20—40 %.

n Migburacmo nipcymun
TennoBMM ABHUIYHOM HAa3HBAKIOTL MANIMHY, KA HMKJIIYHO HOPAIIOE
i fixa eHepriio najiuBa NepeTBOPIOE Ha MexXaHiyHy poborTy.

Byap-sika TemioB& MALMIWHA CKAAAACTHCH 3 TPHOX OCHOBHMX dYac-
THH: HArpiBHEKa, pofouoro Tina, XOJOANILHMKA.

Tpunpun ail rennosux MaiuH: poboue Tino ofepye nepuy Kinle-
KicTe TennoTH Big HarpiBHMKA; 4acTHHA licl TEmNOTH NePeTBOPHETLECH
Ha MexaHiuHy eHepriio (poboue Tino BHKOHYVE pobOTY), & 4aCcTHHA Bij-
AAETHCH XONOHUABHUKY.

Koedinienr xopucrol ail 1 geurysa — e Gisuuda Beanynua,
IHO XApAKTePH3YEe eKOHOMIYHICTL TeIJIOBOIO ABHI'VHA H IIOKasye, HKa
yactuHAa Bciel emeprii @, 1o BHAINACTECH B Opoueci moBHOTO 3TopHE-
HA MAJIKBa, HEPETBOPIOETHCA Ha KopucHy pobory A, . KK]L rerosoro

A A
ABUIYHA OOYMCIIOTE 3a HopMynore T=-Lw (afo T =—"--100%).

NIOBHA TOBEA

o  KoHTponbHi 3anuTaxHA

* 1. illo Take rennoswin aBuryH? 2. Ha3site OCHOBHI YaCTUHW TETIOBOIC ABWIYHA.
3. ¥ yomy nonArac NprHLKN g Tennosoro aeuryHa? 4. Haaeite ocHOBHE BMAW BTpaT
eneprii 8 Tenmnosux Aswrysax. 3. o Hasmsawre KKf] Tennosoro genryna? 6. Yomy
KKJl rennosoro geuryHa 3aBXawn mesumi 3a 100 %7

# Bnpasa N2 42

1. flig vac poboTy TENNOBOTO ABMFYHA BUKOPUCTaHO 0,5 Kr GU3ENbHOrD nanusa,
(ipr UBOMY OBWIYH BMKOHAaB KOpWCHY poBoTy, wo popiswice 7 MIAx. OBuncnite
KKA peuryxa.

2. flry xopucHy poboty BukoHae ternoswii gBuryn, KKL nkoro craHosmte 20 %,
AKIUO B #bOMY 3ropuTh 10 n Gersnny?

3. fAky cepefiHIo NOTYXHICTD PO3BMBAE ABMIYH MOTOLMKNA, AKILO 32 weuakoct Horo
pyxy 90 km/rop suTpata GeH3nHy cTaHoBKUTb 4 kr Ha 100 km wnsxy? KKI] asvrysa
AopigHoe 25 %.

? ExcnepuMeHTanbHe 3aBQaHHA =
BizbmiTh cxnauy NNAtKY, ononocHite il BoRow i 3akop-
KYHTE NMNALIKY KapTonanHow (cbepeHo BTCHITE wnid-
KY fUTAIKK B K2PTONAKKY 12 npubepith 3aAWlKK Kap-
Tonnunu). flocTasTe 3aKOPKOBaHY MNRKY B KacTPymo
3 BOROIO I HarpisaiTe sofy. Hepes [eakiil Yac «KOpOoK»
suneTure (aue. pucyHok). MNoacuits ye senie.
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§ 43. REAKI BUAN TENAOBUX ABUT'YHIB

Puc. 43.1. Naposa mawmna Barra

Puc. 43.2. Cxema Bygosut Haw-
npocriwol naposol Typbinuw:

} - conno; 2 ~- Nonarky;

3 — Ak 4 — Ban

Pwc. 43,3, Y cyvacHux Typbinax
OAR MAKCUMANbHOFO BUKO-
pUCTauua exepril fapy 3aCT0CO-
BYIOTL KinbKa [MCKiB 3 nonar-
Kamp, sk HacageHo Ha OpuH
CRinbHW Ban
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21 !crt?pin MPOMYCNOBOrO 3aCTOCYBAaHHA TENAOBUX ABY-
FyHi8 NOMWHAETLCH 3 NMAPOBOT MAWWHK, AKY CYBODMB
aHrminceknn  yuennin Jxedmc Bamm y 1768 p.
{puc. 43.1). Mporarom pexinbkox pokie BarT yaocko-
Haniosas 1l KOHCTRYKUIK. TounHawu 3 1775 p. ma-
wuHKY Batra nouany WUPOKO 3aCTOCOBYBATH B tuaX-
Tax 1a Ha meTanypridunx 3asogax Awrnin Y XX ¢
Ha 3MiHY NepLiM NapoBUM MaLLUHAM NPUALLNK Cy-
yacki ABUIYHM BHYTPILHbOTO 3rOPAHHA, Naposi it ra-
3o08i Typbitn, peakTussi gBUryHu. ¥ LboMy naparpa-
Gi BM NI3HACTECH, AK NPALICIOTE QEAKE 3 HuX,

“ Busuaemo 6yncry Ta npuHumn Al
napoBof Typbinn

Iaposa mypGina (six Aarus. turbo — BHXOD,

BHAKe obeprasus) — OAMH i3 OpUKIaxis na-

posux mennoeux OauzyHis,

YV papoBux ABHTYH&X eHepzia, AKa 6udi-
asemuca nid wac 3zopamhsa naiued, ide na
ymeopernus 600aHOI napu ma Ha il Hazpieam-
HA, &4 BXe IoriM Hazpima napa, po3IHHPI-
HUMCh, 8UKOHYE polomy.

Orxe, pobouum Ttinom naposoi TypGi-
HH € Ilapa, #Ka& YTBOPIOETHCH 3 BOAM # Ha-
rpisaeTecsa no TeMmieparypu Gaussxo 600 °C
v cHeniaibHHX MDapoOBHX KOTIaX. 3 KOTIA&
mapa IiJ BHCOKEM THCKOM HAIXOZHTL [0
Typbinu.

Posrnanemo npuenun ail madnpocrinol
naposoi Typbinu {(puc. 43.2). Crpyminb napw,
BHXOILTIOIOuNHMCE i3 comna (1), cOpAMOBYETLCH
Ha JOI&TKH (2), Hio 3aKpiIlieHo Ha guexy (3),
AKWHA, V CBOIO 4Yepry, HePYXOMO 3arpinieHui
Ha Baay (4) typbisu. Ilig gmiero naps mHCK
Typbinu, a orxe, i Ban obeprarThes, TODTO
napa Buxouye pofory (puc. 43.3).

{laposi TypbiHM DIHPOKO BHKOPHCTOBY-
I0TE HA eJeKTPOCTaMIisX, Je MexaHiuHa eHep-
ris obepraHuEa TypOiHH NEPeTBOPIOETHCH Ha
enexrpuuny. Ha tparcnopri napesl TypOinn e
HabGyIH MVPOKOro 3aCTOCYBAHHS B OCHOBHOMY
uepes peauxi rabapuru. Ho toro x mmuaricTs
obepragas TYpOIiHK He MOMe amiHOBaTHCA
B UIMPOKHX MemXax.



a 3nanomumocn 3 BYROBOIO ABMIYHA
BHYTPILUHLOFO 3rOPAHHA

Onanm i3 HanomHperimMx BHALB TEIJIOBHX JBH-

TYHIiB, HI0 BHKOPHCTOBYIOTHCS B TPAHCHOPTHHX 3a-

cobax, € deuzyn aryMPILLRL020 3Z0PARKR, HKHUHA

CHOHCTDYIOBAE Himenskuil Bunaxinsuw Hikoaayc

Ommo (puc. 43.4).

¥ npoueci poboTH ABHIyHA BHYTPLIHIHBOIO
BrOPSHHA NAAUEO 320pAE Geznocepednbo scepeduni
floro wuaieapie, seigcw ¥ NOXOMMEHHS HASBH JIBL-
rysa. JIBuryan BHYTPIIIREOTO 3TOPAHHSA Npallio-
0ThH Ha pijgxkomy masiusi abo rasi.

Oeurys BuyrpimHsoro aropanas (puc. 43.5)
CKMARAEThCA 3 yugaindpa (1), y axomy nepecy-
BAETHCA nopuwend (2). Ycepezusi IODIDHA IHap-
HipHO 3axpinnennit wamyn (3). HlatyH, ¥y cBOWO
yepry, s'egHaHUE i3 woainvacmum earom (4),
obeprarua sxoro sabesmeuye oGepTAHHES THATOBHX
KOJiC TPAHCHODPTHOrO 3acofy.

Y pepxmuifi yacTuni oHIiHIpa € ABA KaHAJH,
saRkpuTi Kaananamu (5). Yepes snyckuuil waa-
nan naabuha cymiw (cyminr nositTps 3 OeH3MHOM
abo rasoM) HaAXOZWTH HO IUIIIHZpAa; 4depesd aunyc-
KHUIl KAQnaH BEKHAAIOTHCH BignpanpoBani rasm.
Kpim knananis y sepxuifl yacTHmi unaingpa pe-
AKHMX ABUTYHIB poaMimeno cgivky (6) — npuctpifi
JiA 3aTANIOBAHHA TajJbHOI cyMimii sa Jomomoroio
eJIEKTPHYHOL iCKpH.

B Posrnspaemo poboTy HOTUPUTAKTHOTO
OBWIYHA BHYTPIWHBLOTO 3FOPAHHA

Pobouymit nuxa 4oTHpHTAKTHOTO EBHUI'VHA CKHIa-

I8E€ThCH BianoBinso 3 YoTHPLOX TaxTie (puc. 43.6).

I maxm - yemoxmyeanns. Ilopmiess py-
xaeTeca BHMS {puc. 43.6, a), v pmuainapi yTBO-
PIOETECA poapiamenus. ¥ Lel uac BizxpuBacThHCH
BIOYVCKHMHA KIanad, i nalsHa CyMillF YCMOKTYETHCH
g muinap. Hanpukinni 1 taxry snoyverauil xKia-
HaH 3aKpUBACTBCH.

II maxm — cmucHenna. Tlopmens pyxaers-
cs sropy (puc. 43.6, 6) i cTHCKae maAbHY Cymini
Koay nopmiels AOXOAWTE L0 KPARHBOIO BEPXHBO-
'O NOJOMKEHHS, HPOCKAKYE icKpa i paxbaa cymim
3afiMAETHLCH.

Puc. 43.4. Hikonayc
Asryct Otro {1832-1891),
HIMELBKUA KOHCTPYKTOP

i nignpuemetib, TBOpeLb
HOTUPWUTAKTHOIO HBUIYHA
BHYTPILLHBOTO 3TOPAHHA
3 SNEKTPUMHAM 33RaRI0-
BaHHAM

Puc. 43.5. Cxema 6ygoswn
HARNPOCTILOrD ABUryHa
BHYTPIUHBOIO 3rOPAHHAL

1 — ynningp;
2 — nopiexb;
3 e LHBTYH;

4 — KoniHuactwiz Ban;
5 e KNanawu;
6 — cBiuKa
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Puc. 43.7. Cyuachuii
B-HuniHppoBWA oBUryH
BHY TPIUHBOIO 3rOPAHHA

Puc. 43.8. Pyponod Hizens
{1858-1913), niMeLbxuit
iwxenep. Teopeub apuryHa
BHYTPIHbOIO 3rOPAHMA

i3 3aNanoBasHAM Big
CTYICHEHHR
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Puc. 43.6. Pobora uo-
TUPHUTAKTHOFO ABWIYHa
BHYTDIWHDOIO 3FOPAHHA
g - YCMOKTYBaHHs; 6 —
CrucHeHns; 8 — pobouni
Xifi; & — BUMYCKaHHA

I maxm — pobouuii xid. Pozmapeni razm
IOTOBX&IOTH NOpINeHk vHH3 {puc. 43.6, 8). Hop-
IIeHL Yepe3 MIATYE INTOBXaE€ KOJIHuacTuit man
1 npumymiye octagHiil obfeprarucs, IIBurye Buko-
Hye Kopucny pobomy. Hanpurisui III rawxry sig-
KPHBAETHCH BUIIYVCKHUN KiIanad,

IV maxm -— eunycxaunsa. Hopirens py-
xaersbesa Bropy (puc. 43.6, 2) i pmmoTOBXYE HpO-
OVKTH 3TOPHHHHA 4Yepe3 BHIIVCKHY TPYOy B armo-
chepy. Hanpuxinni IV Taxry smnyexuawit Knanau
3aKpUBaETHCH. BHIIVCKaHHA BiagnpaupoBanux rasis
CYIIDOBOIIKYETLCH nepedaiery Oesanol wiavkocmi
menaomu doerinni,

Ax i B O6VIR-HKOMY TEIINOBOMY JBHIYHI,
Y ABUTYHI BHYTDILIHHOIO STOPHHHS € HAZPIGHUK
(momiTpsHA cymini, {0 FOpHTE), pobove mino (pos-
wapeni rasm), xoacluabnur (FOBKIAIA),

Taszu mroBxalore mNOpLIeHL TiBEKH OfuH
pas 3a MUK, TOMY AJ# piBHoMipHOI poborn ABU-
TyHIB HafuacTillie cTaBAdTL YOTADPH nMAisap#.
Ix ycramopmooTE Ha KONIHUACTOMY Baly TAKHEM
YHHOM, 0 Hif Yac KOMHOTO TAKTY HPANIOE OJHH
iz muaingpis. Icnyiore aeuryam, ski maroors 6, 8
i Ginpme numinapis (puc. 43.7).

3axkiHuyoun O8HAHOMJEHHH 3 HBHPYHAMU
BHYTPIIIHEOTO SrOPAHHSA, He MOMKHA HE 3BEPHYTH
yBary Ha takuit Qaxt. OcrangpiM uacoMm penasi
II¥pINE 3aCTOCOBYIOTL JuslenbHi Osuzynu, Hazsaui
Ha decrs HiMmenskoro immenepa Pydonsga llize-
an {puc. 43.8). Ii xpuryuu, s3oxpema, He MaiOTh
cBivoK sanamweanns, ixuiit KK 6inem suco-
Ky, ¥ ZBUTYHIB, ONVCANKX BHINE, BiH CTAHOBHTE
20-25 %, v pusennuux — 40 %.



n PoamipKOBYEMO NPO NAIOCH T3 MIRYCH BUKOPWCTEHHA TEMJIOBNX
[BUIYHIB

Pobora remmnoux ABMIPYVHIB, 3 HKHMH BH [103HAHOMBIKCH, TPYHTYETECH

Ha HepeTBOPEHH] Tennosoi eneprii, tio BHEUKAE nepeBaskKHO B XOJ1 ABOX

xiMmiugUx peaxmii:

C+0,-C0,+@Q; 2H,+0,—2H,0+Q.

Axne HoAUBUTHCH HA CHONYKH, SKi YTBOPKIOTHCH B DPE3VALTATL
3agHavyeHHX XiMivHUX peaxnifl, To CKIAKACTHCH BPAXKEHHS, HI0 TEILAOBI
MAIIHHEY € JOCHThL AOCKOHAJMMH, A/DKe B HABEZEHUX XIMIUHHX peak-
Bisx He nmiHe BURIMACTLCA TeHNO, ajie I HPOAVKTH peakiil € «3BH-
yaHHEME» cnoyykamu. JlificHo, Byriexkuenuili ras BXOAUTE J0 CKAAKY
HOBiTPHA, BOZA HAABHA BCHOAM HABKOJIO Hac. OTiKe, IIi PEUOBHHM € KO-
JOTiYHO YMCeTHEMH, TOOTO He 380pYRHIOT: HPUPOLY.

Ilpore ne cnipg pobuTy 3aHARTO KBATIMBHX BHCHOBKIB.

Ho-nepure, mopsy 3 ocuosurmu exemenramu (KapSowom Ta igpo-
reHOoM)} IIpAKTHYHO BCl BHAM DAJIKMBA MICTATL HEBEJHKY KiJIbKiCcTh
Cyishypy, AKHIE 3 YaCcOM NEPeTBOPIOETHCH HA IIKIZJMBY CcyanbaTHY
KHUCHOTY.

Ho-apyre, ma 6inpmi# uvacrwal TennoBmx craHniiilt pyrinns mo-
JAETHCHA B TONKH B noapiomemomy Burisagi. [li uacTuHxH, aropaioui,
NepeTBOPIOKOTHLCH Ha MOIiJ, 1 nmeBHa ¥Moro KijgexicTs posaiTaeTbCA Ha
micuerocTi, 3a0pYIHIOIOYE BCE HABKOMO,

Ho-rpere, B aproMobGlangoMy MOTOPL HAJAWBO He 3aBKAH 3ropse
<10 KinmA», TOMY Y BHXJOUHHX rasax MICTHTLCA 3HaYHA YacTKa OT-
pyiisoro uagHoro razy (CO).

I e ganexo He BHMYEDHHHI Hepenik HIKiZAMBHX YMHHWKIB.

Y pozp’asauHi BigmoBiguux npobieMm icHye Kinbka HaIpAMKiB.

Hepurmit i madinpocrimuit — smenwenns {abo npuuaiimui abepe-
JKeHHA Ha cTablnsHoMy piBHI} cymapHol nomyxcHocmi mennosux ma-
wur. MMy croBaMK, cnoxcueayi eMepeii {TeneBizopH, XONOZHIBHU-
KH, JIAMIO¥ TOLHO) MAOMbL SUKOPUCIOSYEAMIU MeHue enepeil.

JIpyradt HanpaMoK — sMeHWweHHs wridausux euxudis menao-
aux eiexmpocmanylii. Qas 1poro 2acTOCOBYOTH, 30Kpema, crenianibHi
dbiaeTpH.

TpeTifl HADAMOK — GUKOPDUCTAHHS HEMENJ08UX Oxcepelt enepzii.

Nigbusaemo nigcymsn

HaiigaprilguMm i3 TennoBuX ABHryHIB, HIO 38CTOCOBYIOTBCH B Cy-
gacuiit Texuini, € napopa Typbina, v axiit gwarpira napa za ZOIOMOTOI0
COmeJl CHPAMOBYETRCH Ha JonaTKu Typbinu Ta obeprae 1i.

Hle oaHuM IpHKAAAOM TENAOBOrO [ABHTYHA € ZBUI'VH BHYT-
piHIHBOTO 3TOpHEHHA. ¥ HBOMY [IAJHBO 3IrOpsS€ BCEPeIHHL IMJIIHIDIB
i garpiTe MoBiTpHA, POSMIMPIIOYNCH, BHKOHYe pobory. Pobouuit muKs
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YOTHPUTAKTHOIO ABHI'YHA BHYTPIMIHBOre 3ropsHas mase BiAmoBiAHO
YOTUPH TAKTH! YCMOKTYBAHHA, CTHUCHEHHHA, poboynit xix, sunyckanss,

OcTaHHIM wacoM JAyiKe rocrpo croirb npobiema 3abpyIHeHHS
HaBKONUINHBOTO Cepe/loBHIla yeped WKizaAmpi BEaABH pobfoTH Tenio-
BHX MAIOWH.

»  KonTtponehi 3anuranns

¥ 1. Axi gsurysn HasuwsaloT naposumi? 2. HaigiTb OCHOBHI YaCTUHW Naposoi Typ-
6inv. 3. Onuwite, Ak npalpoe Aaposa Typbina. 4. Hlo B naposif TypOiHi cayrye
HarpipHvkom? xonogunsHukom? pobounm Tinom? 5. 3Bigku NOXOAUTL HA3Ba SBUFYHA
BHYTPiHUHLOTO 3ropAxKA? 6. Ha3BiTh OCHOBHI YACTUHU [BUIYH2 BHYTDHLHLOIO 3ro-
PRHHA Ta IXHE Npu3HaderHA, 7. Akl npogecy 8inbyBaTLCA Y YOTHPUTAKTHOMY ABK-
FyHi BHYTDIWHbBOFO ITOPRHHA RPOTArOM KOMHOMO 3 4oTMpboX Takrie? B, [osegitn,
WO TEertnosi ABUIYHM WKIAAVMBO BNAWBaIOTL Ha [OBKINAA, | 3anponoxyiiTe cnocobv
po3s'azanHA yiel npobnemu,

ya Bnpasa N¢ 43
1. KK ausenbHoro geuryHa CTasoBute 40 %, MNoRCHITE, WO e 03Hayae,
2. [locsipueni asTomobBuTent Nerko BU3HaYaI0Th, AKA CBIYKA ABUryHa He npaue. Ak
BOHW Le pobaate? OBrpyHTYITE CBOW BIgNOBIgH.
3. Tennosi gBuryHH, HEIBAXAUN HA YWCENbHI HEAONKY, € HalnoWwWpeHikBMu.
Yomy moamHa BUIAE nepepary came im?

§ 44. NAABNEHHA TA KPUCTARI3ALIA TBEPAKX TIN

2t Y 3aMuCmoBannCA B Hafl TyUM, YOMY rpyfiodKka chiry, Harpita B pyudi, tave? A um
3HAETE BM, YOMY YTBODIOIOTBHCR KpuaHi GYPYNbku | KONM BOHU YTBOPIOIOTHCR -~
Y BIGNUry 4w, Hasnaxky, 8 Mopo3? Ak OXCNoaWTH TPOXK cHiry 6e3 moposunbHol Ka-
mepu? YoMy WMATOMOK CBMHIII0 MOXHA PO3NNAsUTH B8 CTANEBIN NoMYi, 8 WMaTouoK
crani y CBMHIERIH — He moxHal! HesRoB3i BU HanesHe 3MOXeTe BiAROBICTM Ha Ui
3AnNUTaHHA.

n 2HanoOMMMOCA 3 NIPOLEcaMit NNaBAeHHA Ta KpucTanizauii,
Bi3HAEMOCA NPO TEMDePaTypy NAaBNeHHs

Hxiro B mopoasuuil feHb HalpaTy Haxsopl Tpoxu cuiry # sanectH 1o

Ternol KiMHATH, TO 4epes JesKWH uac BiEH posrade, afo, AK KamyTs

dbisuru, posnaasumucs.

lMnagneHHs — ile Npouec nepexofy PeqOBUHU 3 TBEPAOro CraHy
B piaxni,

IIpocresxumo 3Miny reMmiepatypH cHiry B nponeci fdoro TameH-
Ha B remiiit ximuari (puc. 44.1). Ha pmouarky mocuiny remneparypa
cuiry € Hrokuoio 3a 0°C, cHir me Tape, a Horo reMieparypa IBHIKO



abinsmyerscen. IllofHo CTOBOYHMK TEpMOMET-
pa pocarae nossauku §°C, Temneparypa fe-
pecrae 26LNBIIYEATHCE, 4 B CKAAHIL IIOUHHAC
FARIATHCA BOXAa (CHIr TOYMHAE MJIABHUTHCH).
OGepesxuo nepeMilnacM0O BOAY i3 3aTHIIKAMM
cHiry it Biggmaummo, OI0 TeMIepatypa cymiimi
3aJIRIHACTRCH Heaminpow. I rinexy nicna toro
SIK CHIr IOBHICTIO POSIIIABHTLCH, TeMIeparypa
3HOBY IOYHHAE 3POCTATH.

3 unworo pociaigy MoMHa spoduTy 1ro-
mHafiMeHIne JABa BHCHOBKW: Ho-nepiue, IiA
yac IJABJACHHS TeMIepaTypa cHiry mse 3wmi-
HIOETHCH; NMO-Apyre, CHIT DoUHHAE NIABHTH-
cg TinepxM nicnA AOCATHEHHS HHM TeMOepa-
rypr 0 °C.

Hocnigm 1OKa3yoTh: NPAKMULHO 6Ci
Kpucmaniuni pevoGuUHU NAABAAMbBCA NicAA
docazneHHA neeHol memnepamypu, I 8 npo-
yeci IxHbozo NAABNEHHA mMemnepamypa He
IMIHIOEMbCA.

Temneparypa nnasneHHsa ~ Le temnepa-
TYpa, 33 AKOl TBepila KpUCTaniuda pedoBuHa
nepexoauTb Y DIAKWA Cran.

Tak camo AK TBepja pedoBHHa B pasi fo-
CATHEHHA NEeBHOI TEMIEPaTYDH TIEPeTBODICETE:
cd HA piguHy, piAMHY 3a IEeBHHX YMOB TBEp-
OHYTE (KpucTanisviorocsa). Hanpuraan, #xmo
MM BHHECEMO BOAY Ha Mopos &bo nocrasumo
ICCYAUHY 3 BOLCK ¥ MOPO3MJILHY KaMmepy, To
BOJ& 3 YACOM KPHCTAJIi3VETBCH, NEPeTBOPIO-
wuuck Ha jaig (puc. 44.2).

Kpucranizayia — e npouec nepexogy pe-
HOBVHM 3 PIAKOro CTaHy B KpuCTanidHua,

Bumipiorouu TeMuepaTypy PeMOBHH ¥
nporieci Ix oxonomxeHHA I ropanninol KpH-
cranisanii, AOX0AMMO BHCHOBKIiB, sK1 aHano-
riuHl BECHOBKAaM HIONO ILJABJIEHHS PEUOBHH!
ro-TiepHte, 6 npoyeci Kpucmadaizayil memne-
pamypa peiosuHL He 3MIHNEMbCR; HO-ZpyTe,
npoyec Kpucmani3ayil nowuHAEmMbea MminbKu
nicad oxonrodmenns pidunu 0o nesHoi mem-
nepamypu.

Cuir + Bogpa

Bona

Puic. 44.1. CrnocrepexerHHs npo-
Hecy TaHeHHs CHiry 8 KimHari:
a -— 3a sifemMnol TemnepaTypu
Bona nepebysac y TBepaoMy
crani; 6 — 3a remnepatrypu

0 °C cHIiF nounHae TaHyTh,

i B npoueci TaHeHHR Temnepa-
Typa Cymiui HvesminHo popis-
Hiwoe 0 °C; 8 — 3a gogaTHol
Temneparypu soga nepebysac
y pigkomy ctani

Puc. 44.2. Bopa, fky BmitjeHo
B MOPO3ANBHY Kamepy, KpucTa-
AI3YETBCA, MEPETEOPIOKYUCD
Ha nig
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BumipiopanHA I[IOKR3VIOTH, L0 mMeMnrepamypa xpucmanisayii
dopienioe memnepamypi nAQBREHHA.

TemnepaTypu IJaBREHHS Ta KpucTanizanil pisHHX pEdYOBHH AG-
CHTb CHJABHO Bijipisusiornca {(Aus. Tabaunio).

Temnepamypa naaeaenna i xpucmanisauyii
Jeaux pevosun 36 HOPMANLHOZO amMocHEPHOZ0 MUCKY

Y HaBezeniit Tabnuni Hemae amopdrux pevosun, 60 BOHH, AKX BaM
yae Bifjomo i3 7-ro KJjacy, He MAIOTH HEBHOI TeMIIepaTypH NJIaBJIeHHA:!
Harpisawpy4uck, BOHY HOCTYNIOBO M'AKINAIOTE, 8 B XOAi OXONOMKEHHH
NocTynoBo rycrimaioTs. Hanani, BesYalouH npomecH ILIABJGHHA Ta
Kpucranisanii, Mu posriAZaTHMEMO TiNBKK KpPHCTANigHiI PEeYOBHHH.

a NepekoHYEMOCA, 10 NPOLECcH NNABAEHHA | KpucTanizauii
Hemoxnupi 6e3 nepepadi eneprii

Hxuo nposecty BocsiA i3 TAaHeHHAM CHiry B xomomunbpuiit kamepi, TeM-
neparypa B fKifl € cranoi it mopiemioe 0°C, s’acyerscsa Take.

fAx i B pocxini 3 TanesusM cHiry B Temnill Kimuari, TeMneparypsa
criry Gyne cnouyarry sbinepmysaruca (apasma, nosinsuime). He osrayae,
110 abiabmiyerses BHYTDIIES eHepris criry. Aje TeMIePATYPA B Ka-
Mepi BHINA Bij TeMnepaTypH cHiry, romy Oinein marpire rosirps B Hi#
Biggac neBHy KiNBRICTE: TensoTH MeHIN HArpitoMy criry. 36insmenns
TEeMHIEepaTypH TPHBATHME ROTH, NOKH TEMIIEpATYpPA CHIry He KOCHIHE
0°C. 1 oryr nouuraernca Halinikasime. Temrmeparypa cHIry carayia
TeMIepaTypH MJARJEHHA, a CHIr He rame (puc. 44.3). Yomy?

BrapafiTe: nepmuft gocaix nposogmEBes B renaiit Kimuari (TeMme-
parypa B aki#l Gyna sumoro Big 0°C). Orae, npoTsaroMm yehoro 4dacy
cnocTepekeHHs BiaOysarscs TerioobMin MiXk moBirpam y ximaati Ta
crirom. IIpu npoMy Bech uac CHIrT odepicyeas erepriio, oxpema # roxui,
KOJM #Oro TeMIIEPATYPS SaJIMNIAJIACH He3MiHHOIO. 1 ¢Hir mpu mpomy Ta-
HYB. ¥ apyroMy pociizgi TemmepaTypa NJABJEHHS CHiry #i remmeparypa



TORITRSH B XOJNOIXUARHIN Kamepi € OJHAKOBHMH,
Tomy renyoobmin mve Binbysaereca. CHir ne odep-
wmye enepeil, orie, H He maHe.

PofrMo BHCHOBOK: w06 pewosuna nagsua-
cA, nompibro, wol 6oHa ompumysanrda erepeii.
A e osnasae, mo 30 00HAK0B0T memnepamypu
BHYMPIWHA eHepzia pevosuHu 6 pidxomy cmawi
Ginviua 8i0 eHyMPiULHbLOL eHepzil pevosUuUnRy i meep-
domy cmani.

Omxe, AKIIO KO XOJOMMIBHOI KaMepH 3 Tem-

nepatypoio nositpa 0°C nomicTurs Teniy BOAY,  pyc 44.3. Y xonoguns-
TO Temneparypa Boau Oyze smermysaruca o 0°C iy kamepi, ge vemnepa-
(reria Bopa BiAnac e”eprilo IOBITPIO B Kamepi). Typa AOBIPR CTAHOBMTHL
Onuak nmicas nocarnenna 0°C sBopa e kpucrani- 0 °C cHir gocarae Tem-
3yBATHMETBCH, OCKiNbKM Temep, mob nepeiitm ::z’a;:‘i‘;;z‘ame"“"'
B CTaH i3 MEHIIOI BHYTPIIIIHLOIO eHepricto, 1 nor-
pifEO BizmaTH IOBKULIIO He#SKYy KinbxicTs Tenmmo-
TH, 4 YV BHHAJAKY TenjoBol pisHOBarm TemioobMmin
He BigbyBacTBHCH.

B Byayemo rpadik i noOACHIDEMO APOLECH NNABNKEHHA

Ta KpucTanisayil pevoBuHn
Hnsa Gineir AeTanbHOTO BHBUEHHS HPOIECIiB IJISBAEHHA Ta KpHcTani-
3a0il peuoBHHM DPO3IVIfHEMO rpadik 3aNeMHOCTL TeMIepaTypH KpHC-
TaaidHol pedoBHHM (IHOAY) Bij wacy il Harpisaunsa afo OXOA0AIKEHHS
{prc. 44.4).

Jinsuka rpadika sig tourkm A xo Touxku D Bignosigae mepe-
Iadi meBHOI KINBKOCTI TenJioTH Biff HarpiBHHKAa DPEUOBHHI, a OTXKe,
Bignopigae 30inpreHHIo BHYTPiHEol exeprii pevosnun. linauxa pix
Touka D o Toukm K sipnominse nepepaui rennorn Bij pevyosHEHR XOo-
NOAMJILHAKY, & OTIKe, BIANOBiAc 3MEHINCHHIO BHYTPilIHLOI exeprii
PEeUOBHHU.

3 rpadika BHAHO, 1HO B MOMEHT HOYATKY CHOCTEPEIReHHS (TouKa A)
TeMIepaTypa Jasoiy craHoBuna —20°C, Ilix yac nopansmol poborn Ha-
TpiBHHKA TeMmneparypa jaboay sblusinyerses (pinsiura AB). 3 nornsigy
ATOMHO-MOJEKYIAPHO! Teopil B el vac 3binsinyerscsd Kinermysa esep-
Fifl KOAMBAJILHOrO PYXY MOJEKYJ BOXU Y By3aax xpurcranivpoi rparkm
JBONY.

Hicna pocsruenns remneparypu 0°C jig mounmsae niaasuTHCH,
TeMOEPATYPS& PedoBHHH He aminpoerbea (ginsuxa BC), nessamxawun Ha
Te INO HATPDIBHHK IIPOJOBKYE HpAaIlioBATH H IepejaBaTH AbOAY HEeBHY
KiNbKICTh TemioTd, Yo eHeprif, IO HajXxoAuTe BiA Harpismuka, ige
Ha pyHHYBAHHS KPHCTAJIYHOI I'PATKH JBOAY. ¥ neil npoMisKok dacy
BHYTDIIIHA €HEePrist JILOAY 3pOCTae TiNLKY 38 PaxyHOK 30inbIneHus 1o-
TeHIiaJLHOL eHepril MoJsexyn.
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Puc, 44.4. Madix nnap- 603
HeHHA Ta xpucTanizayil
nwopy {6e3 porpumanus
macuwitaly) 20
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Jtin

Ilicns Toro sIK BeCh JIZ pO3nNaBuscs i 11epeTBODUBCA HA BOAY
frouxa C), TemnepaTypa sHOBY nodana abinbmysarucs (Hinsuxka CD),
ToOTO movYasia 3pOCTATH KiHeTHUHA €HEPrisi PYXYy MOJIeKYJL

¥ Toit MOMEHT, KoJiK Temneparypa caruayna 30°C (rouxa D), Ha-
FPiBEMK BHMKHYAH, Boay nomicTuaam B xonoanisHMK, 1 I1 Temneparypa
noyana napati (ainsgaxa DE), 3auMKeHHS TeMIepaTypy CBimumTh npo
Te, IO KiHETHYHA eHeprif, a OTHe, HIBHIKICTH PYXY MOJEKYJ 3MeH-
HIYIOTHCH,

Koaun pocarmyro remmeparypH kpucraaisanii 0°C (rouxa E),
HIBAAKICTS MOJIEKYJl 3MEHILVETHCHA HACTLIBKH, Hi0 BOHHK BiKe HE MOXYTh
nepecTprlyBaTit 3 Mica Ha Mmicne. Bonu nocrynoso saliMaiors gikcora-
He nonomeHEs (Ainapxa EF), i 1o MOMeHTY zaBeprienHa KpueTaxisairii
Bie BCl MOAexy/nd KOJXHMBAIOTHCA TiNbKE 6ins nmoao)xkeHHA DiBHOBArH,
Bona nepexopuThs y ¢TAH i3 MEHINOK BHYTPIIUINBOIO eHEPricio ~— HOOB-
HICTIO IfepeTBOPIOETHCH Ha Aig (Touxa F).

IMig yac nopansmci poboTH XOJOAMALHHKA 3amepaiia Boja (nin)
XOHOHe, A KiHeTHYHA eHePrifd KOJHBAJIBHOTO PYXY MOJEKYJ 3MEHIIYETh
cH (pinsaka FK).

u flipgbuBacmo niacymen
Tenaoeii nponec nepexofy PEYOBHHH 3 TBEPAOTO CTAHY B DiAKHH
H&3MBRIOTE [IIABJICHHAM. ¥ IIponeci NiaBjeHHA TEMIEPaTYpa DeYOBHHEM
He 3MiHIOEThCA. Temueparypa, 3a sKol TBepAa KPHCTAAIUHA PEUOBHHA
HepEXOAUTE ¥ DPIAKHH CTaH, HA3HBACTRCH TEMHEPATYPOKI 1LJIBBJICHHS,
3a opHAaKO0BOI TEeMIIEpATYDH BHYTPIINHA eHepris peuoBHHM B piIKo-
my crani 6ineina Bif BRYTpinHbol egeprii peMOBHHH YV TBEDAOMY CTaHI.
Illo6 peuoBHHY HEpEeBECTH 3 TBEPAOIC CTAHY B piakuii, meobxin-
He BHKOHAHHHA JBox 0008’A3KOBHX yMOB: no-nepmie, noTpifHo Harpite
pedoOBUHY [O TeMIepaTypH IJIABJIeHHS; Io-Ipyre, Iif 4ac ILIaBJIeHHS
pevOBHHEA Ma€ OJepKYBATH eHepriio,
ITpouec mepexofy pedoOBHHH 3 PiJKOro CTAHY V TBEepAKl HAasuBa-
10Tk Kpucranisaniero. Temneparypa xpmeranizanii gopiesioe teMnepa-
TYpl niaBieHHH,



11106 peuyosuuy IepeBeCTH 3 PIAKOro CTAHY B KPHCTAIIUHHI, TaK

caMo MarTh OyTH BUKOHAHI OBI VMOBM: IO-Tiepiie, DiIMHY HOTDiGHO
OXONIOANTH 1O TeMInepaTypu KpHucTaxizanil; mo-gpyre, mijg yac KpHcrasii-
sanil peyoBHMHA MOBHHHA M&TH MOMJIHBICT: BimmamaTu esepriio.

?

KoHTponsHi 3anuranun

1. Akuit Apouec HamMBaTh NRAaRneHHAM? 2. Ak 3MIHIETHCA Temnepatypa pe-
UOBMHM B npoueci naasnenss? 3. AkuB Npouec HasuBawTb KpUCTanizayicwn?
4. NopisHaitTe TeMNepaTypw NRasneRHA i KpucTanizayil peuosuHU, 5. Yu Talytume
NiJ Y XONOZWALHUKY, TEMNEPaTypa B Akomy cranosuts 0°C? A um 3amep3atume 3a
Takol temniepatypu soga? 6. Onumwite npodecy, Wo BigOGYBAKTLCA N 4ac nnae-
ReHHA Ta KpucTanizauil Abopy.

Bripasa N2 44

1. Yy MOXHA po3nnNasBuTy CTans y cBMHUEBId noxui? O6rpydTynTe cBoio sig-
nosigo.

2. Y Bigpi 3 BoAcK NnasailoTh WIMaTKY Abogy. Lo sinbysatumeTbca: TaHyTuMme nig
4 3amepiartme Bopaa? Big 4oro ue 3anexuTh?

3. Ha puc. 1 nogano rpadiky NrasneHHn Jerknx PevoBrH. ¥ AKOT 3 PeqOBrH Brllya
Temneparypa naasneHua? AKa 3 peyoBMH Ha NOYATKY AOCNIQY Mana BULHY Tem-
neparypy? Crkopucrasumcs tabnuvueo Ha ¢ 220, BU3HaYTe, APO AKI PEYOBMHU
BRETHCA,

4. Ha puc. 2 nasegeHo rpadik nnasnesHa Ta kpucranizauil NeBHOI peuosmHW. Axomy
CTamy peqdoBuHW Bignosifanrs rouku A, B, C i D rpadika?

t, OC‘ | t,°C

T /Ne

L. 2 B D
%

O / %, xa o N
_..40..

Puc. 1 Puc. 2

EKCHQPHMEHTaﬂbHe 3aBRaHHA

3mhwaiite 100 r cHiry, y3aToro 3a Temnepatypu 0°C, 3 30 r KyxoHHo! coni (1 cronosa
nokKa 3 ripkoio), CHir nouKe WBWAKO TaHyTH W XOnoHyTH, fIKWO B Takuit PO3uYMH
OfYCTUTY LIMATOUOK KapTORANHW, 1O 8iH 3amep3ne. MNosackite, yomy. (ITidkasra:
TEMAEPATYDA 3amepP3aHtA Po3ulHy coni Habararto meHwa, HiX Temnepatypa 3amep-
3aHHS BOAW.)

t, X8
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§ 45. NUTOMA TENNOTA NAABNEHHA

2% Bu Bxe 3nacre, WO Nig 4ac Nepexofly 3 TBEPHOrO CraHy B pifkuit peyoBMHA NOMIK-

Ha€ nesy KiAbKICTE TenNOTY | BHYTPIWHA ereprin peyosnHy 36inbulyeThen, a nepe-
Xifi pe4osuHit 3 PIGKOro CTady y TBepaui CYNPOBOMKYETBCR BUIINGHHAM TENnoTH
Ta IMEHWEHHAM BHYTRIUHBOT eHeprii peuosuHn. IRCYEMO, Big YOro 3anexuTb Kinb-
KICTE Ternoty, Wo HeodXxigHa ANA NnasaReHHs NeBHOI MacK PeUOBMHY, | fika KinbKiCTb
TeRAOTH BUIINAETLCR Nig Yac Kpucranizayii.

BeOMMMO NOHATTA AIMTOMOI TEFOTH NAABACHHR PEUOBNHN
Busuenns mpouecis niaaBjieHHs Ta RpucTamizanil morasano, mo
kinbkicms mennomu, Axy Heobxidno eumpamumu HQ RAGGLEHHA NEBHOL
Macu pevosuru, JOpigHIoe KiAbKoCMi menromu, uo 6udiiREMbCR nid
yac ii xkpucmaanisayii,

Hocnigy Tax caMo DOKAzyIOTh, HI0 3MiHG SHYymMPpIiliHbOL enepzii
peuosuHU B XOf1 HHEX HPONECIB € NPAMO RPONCPYLIHON MACL PELOBUHL,

Bunnkae zanuTagHa: YK OXHAKOBY KijabKicTh remnorm HeobxiaHo
BHTDATHTH HA IUTABJNEHHSA DIZHHX PEYOBMH OFZHAKOBOI Macu?

Jloriuee npunycTHTH, L0 PisHy, ajKe CHIH B3aeMofil Mix yac-
THHKaMH PISHMX DEYOBHH € DisHMMH, TOMY HA PYHHYBauHA DisHHX
KpHUCTAJIYHMX IpaTok maneBHe norpifua piswa Kimskicres emeprii. I me
capaBpi Tax. Pisuky nmopaxysany: HamprKaal, mod posmiasuTH 1 Kr
asoxy, HoMmy noTpibHo nepexary 8 10 pasis Oinpure TerioTH, HDX He-
obxigBo nna nnasiaedss 1 Kr cBHEHILO.

MnToma TennoTa NRaBneHHA — $i3VUHA BEMVUMHA, L0 XapaKkTepulye
NesHy peyoBMHY 1 AOPIBHIOE KINBKOCTI TENNOTH, AKY HeobXiaHO nepe-
Aatv TBepAii KpucTaniuHin peyosuHi Macoio 1 Kr, 1wob 3a Temneparypu
MNasneHHA NOBHICTIO NepeBecTy 1l 8 PiANHY.

ITurtoMy rennoTy NAABNEHHS NO3ZHAYAIOTL CHUMBOJOM A (es1AMG-
na») i obaucmooTs 3a GopMYIIOD

ne @ — xiaskicTs TennoTH, HeoOXiAHa ANS DAABTEHHA PEYOBVHM Ma-
COrO M.
3 dopMynn ONd BH3HAYCHHS NHTOMOL TENJIOTH NIABJIEHHS jicTa-

HeMo odunuylo yiei eenununu 8 CI — pxoynb Ha xinorpam (“.Efﬁ)
KI'

ITumoma mennoma niaaeieHns noxkasye, HA CKiAbKU 3a meMm-
nepamypu NAGE6AeHHA 8HYmMpiWIHA eHepzia 1 ke pexosunu & pifromy
cmakri Giaviea, Hix snympiwns enepzia 1 ke yiel pevosunu y meepdo-
my cmani. ¥V nsomy noxsrae Qispyumi smicr npromoi rersioTy nnas-
JIEHHHA.



IIuroMy Tennory njapieHHs BH3HAYAKIOTH JAOCHiAHUM ILLIAXOM
{(puc. 45.1) i dikcylors y TabiunaX.

Iumoma mennoma naaeaeHHA OeAKUX PENOSUH

(3a HOpManLHOZO ammoctheprozo mucky)

OBumcnoemo KinbKicTd TennoTy, Wo HeoOxigHa ANA nNRaBneHHn
pevoBnsy abo BnginReTbcA nifg vac § kpyucTanizauii

" Q .
3 dopMysm AyA BUBHAYEHHS MHTOMOL TEILIOTH ILIABJEHHA A =-— gicTa-
m

semo dopmyay pas obumchaexss xinsxocri rennorn, sy HeobxinsHo
nepenaTi Teepaifl peuworrHi Macow m, o0 epersopHTH Ii Ha pijMHY
3a TeMIepaTypH ILiaBlesH:A:

Orxe, wjob obuucaumu xiavkicme menaomu, HeoObXiOny dna naas-
AEHHA KPUCMAAINHOL DEYOBUHU, Y3AMOL 30 meMnepamypu nAGEACHHA,
nOmMpibHO numomy Meniomy nAGEACHHA YIEl pevosunHlu NOMHOMNUMU
RQ [T Macy.

3poaymMino, mo KinexicTs TemsMoTH, NMKa BHALIACTHCH T wac
Kpucranisanii, po3paxosyioTs 3a Ti€io caMoio GopMynow: @ =Am.

Puc. 45.1. [ocnig wWopo sW3HauYeHHA MUTOMOT TennoTv
nAABNeRHA BOAW. Y Kanopumerp (1), axvi mictuTs Bito-
My Macy sopu {2), 3anypioioTe nif (3) 332 Temnepatypu
0°C. BumMipsBiuwn macy BOAMW NICNA NRasnedHs nbopy i
TeMItepaTypy BOAK OO i NICAA nnasnedHA nsogy (t, i L),
BUIHAYAIOTL MUTOMY TENNIOTY MA3BNeHHA NbORY: %mmm

A= € aoms Moo (tt —tz)

mnw.qv

£ Duanxa, Bxn 225




Yuumoca poss’'asysatv 3agauvi

3agaua. Hra Kinexicrs Tenngotu norpibna, mod posnaaBUTH & Kr
CBMHIIO, Y3ATOro 3& Temneparypm 27 °C?

n Nipbweaemo nigcymen

PDisuyHa BeNUYHHA, L0 XAPAKTEPH3YE NEBHY PEYOBHHY B J0-
piBHIOE KimskocTri TemsoTH, #AKy meoOxizmo mepegati 1 Kr miel pe-
YOBMHMY, VasTol v TBepAoOMY cTaHi, mof 3a TeMOepatypH ILiaBACHAN
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IoBHiCTIO TepeBecT ii B piAMHY, HA3UBAETHCH IMHTOMOI0 TEIJIOTOIO
NIaBnesss A .

IimToMa TensoTs NJIaBJEeHHS HOOKasye, HA CKiJABKH BHYTDIIIHA
eneprist 1 Kr pevoBuHM B piAKOMY CTAHI, y3ATOI 3a TeMrepaTypH ILjias-
nenns, Oineima, mix payrpimas emepris 1 Kr miel pevoBmum y raep-
AOMY CTaHi,

Q
IIxnroma remnora HAaBACHHES obudciaioeThes 3a GQopMyaoe A =-—
n
\ . . Tk
18 CI BEMIDHETHECH B AMOYVAAX Ha K1Jorpam { — {.
Kr

KinpxicTs TemmoTH, AKY HeoOXiAHO BHTDATHTH HA INJIABJACHHA
NEeBHO] PEYOBUHH, YEATOL 38 TEeMIEPATYDH [INABJEHHA, ACPiBHIOE Kiab-
KOCT1 TeIJOTH, e BHAILNACTLCA Oif 4ac KpHeTaxizanii miei pewoBHHH.
I} xinskiers TenmoT OGYHCAKIOTE 34 (GopMynow @ =Am.

? KoHrponbHi sanmrTadng
1. Bigg 4oro 3aneXuTh KiNbKICTD TENNOTY, WO BARINAETLCS Nig Yac KpUcTanizayil peyo-
BuHW? 2. Lo Ha3UBAKOTE NUTOMOIO TEANOTOW NNABAEHHA PeYoBrHNA? 3. Axum € ¢i-
INUHKE 3MICT MToMOT TennoT nnasnedds? 4 Ak oBuncnnTy KinpKicTe TEnnoTH, Wo
HeobxinHa ANA nRaBneHHA peyoBnHK abo suginaeTbca nig uvac 17 kpucranizayii?

7 Bnpaea N® 45

1. Mwroma rennora nnasneHHs crani cranoeuts 84 kx/xr. Lo ue o3navae?

2. fike 3 Tin Mae Oinbuly BHYTPIWHIO eHepriio: anomiHiesui 6pycok macoo 1 kr, yas-
THA 33 TEMNEePATYPH RNABNEHHA, UM 1 KM PO3NNABASHOrO amMoMiHiio 3a Tiei camol
temrieparypu? Ha cxinbxn Ginvwy?

3. fka KinbkicTs Tennotu HeoOxiaHa, ujob posnnasut 500 r migi, y3aTOI 32 Temne-
PATYpH MAaBNREHHA?

4. fka KinbKiCTH TENROTH SUIHINWTLCA NIR JYac kpucTanizauwii 100 xr cTani 12 no-
panswomy i oxonogkerrd go 0 °C7 NMouarkona temnieparypa crani AopisHioe
1400 °C.

5. fka kinbkicTb Tennoty noTpibxa gna nepersopeHHs 25 r Abogy, YIRTOFO 33 Tem-
nepatypy -15°C, na soay 3a vemneparypu 10°C?

6. ¥ rapauy BOogy Noknanu nig, Maca axoro AopieHioe maci sogu. Nicna Toro ax secs
nif po3TaHys, Temfepatypa BOAW aMeHumnaca ao 0°C. Axow Hyna nodatkosa
TEMNEPATYPa B8OAU, AKWO NOUSTKOB3 Temrieparypa nbogy popisHosana 0°C7

7. Ha pucysky 306paxeno rpadikm 3anexHOCTI Temaeparyp siff uacy 8 npoyeci
Kpucranizayif ABOX pevyoBUH OAHAKOBO! MacK. Axa peuoBurHa Mac auuly Temnepa-
TYpY nnasnexHA? Y axkof 3 vux Sinblia nuromMa Tennota nnasnennn? fKa peuosiHa
mae Ginolly MWTOMY TENROEMHICTL Y TBepAOMY crani? Haasith uyi peyosmHM.

t,°C
Al
3274

232 4

8#
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§ 46. BJ TA KOHREHCALUA

ﬂ Homy, BUXOARYK 3 DINKKM CNEKOTHOTO RITHLOTO JIHA, MK BiiVYBaEMO Npoxonogy? Kynw
3HUKAOTL KaroXi nicns gowly? Lina yoro 8 criexy cofaka BUCYBaE nanka? Yomy, AKiLO
XOUEMO OCTYAWNTU PyKW, MK Ha HUX OMEMO, a AKILO Xodemo 3irpitu, 1o Auxaemo?
Wopka moxHa nocrasuTi cobi Geaniu Takux 3anuTann, ¥ uboMy naparpadi su 3HaRk-
pere pignosifi Ha geaki 3 HUX.

n 3HaROMUMOCH 3 NPOECOM BUNAPOBYBAHNKA

Byns-sika peyosMHA MOXKe NEPEXOAUTH 3 OQHOrO ArPEraTHOro cra-
HY B iEmmii. 3a meBHEX YMOB TBepAe TiJI0 MOXKe HePeTBOPHTHCA Ha
pisunay, piAnHa MOMXe 3HOBY CTATH TBEPIOK UM NePEeTBOPUTHCA HA ras.

Mpotiec nepexogy pPeuoBMHK 3 PIRKOro CTaHy B rasonofiGHui Hasusa-
I0Tb NapOYTBOPEHHAM.

Pismna MoKe HePeTBODOBATHCH Ha ras ABoMa crnocobammp: aund-
posyeanmnam i Kuninnam. 3HaffoMCTBO 3 APOYTBOPEHHAM DiguHM Howy-
HEMO 3 IpoIecy BHOAPOBYBAHHA.

FIRIIO POSHUTH BORY, TO Yepe3s SKMUMCh YAC KaXoiKa 3HUKHE] pedi,
HI0 UPOMOKJAH Hiz poueM, cOOB'HA3K0BO 3 YACOM CTAHYTH CYXHMM; Ha-
BiTh MacHMH caif, Axu AuiumecH Ha acdayxerl Bij HecHpapHOl MamrkE-
HH, 3rOA0M CTaE Mailke HemoMiTHMM. ¥Yci ni ABMIE MOMKHA NOACHHTH
BUIIADOBYBRHHAM pianHun.



BunapoByBanss — Ue NpoLec NapoyTBOPEHHA 3 NOBEPXHI pianHUF

B NoRscHIOEMS Npouec BMNARPOBYRAHHA Ta pobUMO BUCHOBKN
Posrisznemo npouec BUOAPOBYBAHHA 3 HOIVIAAY STOMHO-MONEKY-
asipaoi Teopii. ¥Vasitek cobi Monexynm pizmaR. BoHE 3asEin pyxaioth-
cdA, TOCTINHO 3MiHIOOYH MBHAKICTL CBOTO PYXY.
Cepen Monexys pizmuy, siki XaoTudHo py-
xaoThca Oina i1 nosepxwi, 3asmin 3BaHAYTHCS
taki, IGO0 «HaMarawmThCca» Bunerire 23 pignnn. Ti
3 HHX, OI0 B HEeBHY MMHTH DPYX8I0ThCH NOBiNBLHO,
HE 3MOMKYTh [IOKONATH DPUTATaEHA cyciggix Mo-
nexkyn i saymimareess B piyaEi. Armo & nobauay
NOBEepPXHi ODMHHATLCS «IIBHAKA® MOJEKYJa, TO i
KimerTnunoi eweprii Oyxe nocTraTHLO, Mod BHMKOHA-
T poboTy HpoTH CHJI MisMONEKYASPHOIO NIpH-

Puc. 46.1. Monekyna,
AKa BANITAE 3 pifitHy, mae
NOZQONAT CURK MEKMO-

TATAHHA, 1 MOJeKyNIa BuireTiHTt 3a Mewmi pianap NEKYRAPHOO NPUTAraH-
(puc. 46.1). HA, WO TArHYTL 1 Halag
Ilicaa osmafioMnenss 3 mMexaHiaMoM BHNA- y plvny

POBYBAHHA MOXXEH& 3poOHMTH JeKiJkKa BHCHOBKIEB.

Ho-nepie, roit dakr, IO B PLANHIL 3aBXAN
€ MOJEKYNH, #KiI PYXAI0THECA AOCHTH IIBHIAKO,
[03BOJAC 3pOOHTH BUCHOBOK, NG S8UNAPOSYBAHHA
pidun eidbysacmuca 3a Oydv-arwoi memnepamypu.

TIo-npyre, oCKinbKM B nponeci BUIIAPOBYBaHHS PigMHY 3ainumsa-
I0Th HARIHBHAINL MOJIEKYJAH, TO cepellHA KiHeTH4YHA eHepris peluTy Mo-
nexyn sMennryerscia. Tomy, axwo piduna ne ompumye enepezii 3308HI,
eona xonone., ITo roro @ nif wac BMNAPOBYBAHHA BHKOHYeThCA pofora
MPOTH CHJI MiUMKMOJEKYJSPHOTO NPUTAraHHS TA MPOTH CHJ 30BHIITELOrO
THCKY, TOMY Npoyec UnaApoSyearHa CYynposodncycmsecs NOZAUHGHHAM
enepeil. Came ToMy, BXogsiuw 3 piukm micns xynadgs abo nepebysa-
IOYM B MOKPOMY Ofsi3i, My BifduyBaeMO IIPOXOJIOIY.

a 3'AcoBYEMO, Biff YOO 3aNEMNTL WEBWAKICTE BUNAPOBYBAHHA

JIna roro mob mBEAKO BHCYIUNTH OAAr, MU 3a3BMYaAil KiajeMo
#oro Ba Garapeio opanenEsn abo npacyemo. Yomy mu e pobrmo? Tomy mo
YuM euwia memnepamypa pidunu, mum weuduie 60HA BUNAPOBYEMbCA.
3i 36iABIICHHAM TEMIePaTypH pifuHE 30iAbHIYETHCH KiNBKiCTh <mIsHi-
KHX» MOJIEKYJI, 4 OT:Ke, gefasi 6inepma IX KinpKicTs MAE 3MOry HoacnaTy
cHAK MIMMONEXKYAADHOrO NPHTATAHHSA B BHJIETITH 38 MeXi pimmam,

* Tiponec napoyrsopedss axificHoeThes I 3 nopepxEi TBepAEX TiX (BE Ha-
nesHe siguysan# sanax HadTANiny, DoMiuasam, O Hif 9aC CHABHMX MO-
po3iB KyAHCH 3HHKAIOTH 3aMepani xamoxi Tomo). el nponec masunaors
cyOnimayicws (860 nepezoroM).
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Puc. 46.2. 3i 36innieHHam
nnouyi nopepxHi {uait nepemTo
3 yawky 8 Briogue) wengKicTL
BYApOBYBaHHA 30iAbILYETHCA.

A OCKinbKK B XOfli BUNHapoBy-
BaHHA yah yrpauae eHeprio,

sirt wenawe xonowne {Bb. M. Kycro-
Riea «bapuHR 3a yacme)

Puc. £6.3. [emoHcrpatia 3anex-
HOCTI 1BMAKOCTI BUNAPORYBAHHA
Bifl pofty piguHu. Yepea xaunn-
Hy $irypKa, AKy HaManbOBaHO
CrMPTOM, NOBHICTIO 3HUKNA {0);
dirypka, HamanboBaHa BORKOID,
3anuLLKNach 4acTkoro (6
BATADOBYBAHHA Ol 30BCIM

He noMmiTHe (8)

230

3eepreMo yBary e Ha oxus moment. Hama-
TaOYHUCh HBUAKC BHCYIIUTH OIAr, MU HE No-
KJaajnemo Horo Ha Oaraper XMyTOM, & PO3I-
pasumo, 60 siM’atuil ogar eucuxae Habararo
noeinsHime, Yomy? Tomy 1o weudxicms su-
naposysanHs 3anrexumsv 6i0 naowi 8iabHoOi
nogepxui pidunu. Anxe uum Ginema nnoimna
nosepxHi pianuy, TEM Giibige <«UBHAKEX»
MOJIEKYJ Ha uill nosepxui ONMHHATHECH i THM
HIBMAINEG PifMHA BHOApOBYCThCH (puic. 46.2).

HamanioeM0 MOKDOK CEpPBETKOIO Ha
cKkai abo waacwift morund Tpu dirypxm. Ozpuny
306pasuMo CEePBETKON, 3MOYEHOK v cnupri,
APYTY — CEPBETKOI, 3MOUYEHON Y BOJi, Tpe-
710 ~~ B onii (puc. 46.3). «Cnouprosas Qiryp-
K& MHTTK) BHOAPYETHCH, «BOASHA» IPOTPH-
MaeThCH TPOXH JoBIue, HatomicThs <«osifina»
paaysarumMe Hac Kiaeka awpig. Piy y tiMm, mo
CRJIM NPUTATAHHA MIXK MoJexyjiaM¥ DisAMx
piAMH € pisHUMM, TOMY wWsudrkicms sunapo-
syeania zanexcums gid pody pidunu. OueBup-
HO, OI0 HIBHAINE BHUIAPOBYIOTHCA Ti pinweEnl,
MoJteRyay axnx caaboie ssaemoxinoTs oiHa
3 0IHOO.

JHEurtresmit goceip noxasye, mio weud-
Kicmb éunaposyeamis 3aAeHCUNtb TAKOWK &I
pyxy nosimps. Hacnpasgi, mo6 mBHAKO BU-
CYHIMTH BOJOCCH, MM BMuKaemo Qen Ha ro-
TY:RHIIDHA pemnm; mob ocTyauTH obmedeny
pPYKY, AmeMo Ha Hei. Binmaua, supimena Ha
BiTpi, coxHe mBHaIe, HixK y sarumxy. Tary
3ANEMHICTE TEXM Jerko HNOACHHATH 3 HOrIS-
RV MONEKYJAfipHOro pyxXy. Bins nosepxHi pi-
EHHE SABKIAM ICHYE exXMapa» MOJEKYA, HKi
mopuyaitanu 3 mei (puc. 46.4). 1li mosexyan
XAOTHYHO PYXBIOTHCH, BiIITOBXYIOTHCH OFKHA
3 OfHOKD T& 3 MOJEKyJaMH iHIOHX rasip, oo
CKJIABAIOTh NoBiTpa. YHACKIAOK HLOrQ MoOJe-
KyJa piguaH MoKe Tak OnH3bKo mignerite Jo
i nopepxyi, 1Mo i «3axonnATe» CHAM Mim-
MOJeKYNAPEOI B3geMOAil TA 3HOBY HOBEPHYThH
v pigmay. A sximo e sirep, To BiM BigmocwTh
MOJIeKYJIH, N0 BuJeTiNHM, 1 He mae Im amorm
HOBEPHYTHCH.



Hxbr MonexkyaH, 3aMHIIAIOYH pizvAy, 3oBciM He
noBepTAANCH N0 Hel, TO IMBHAKICTL BHIIAPOBYBaHHS
6yna 6u mpocTo xonocansHow. Hanpuxian, sa xim-
HATHOI TemilepaTypH OBHAa CKJSHKA BOAHM BHIIADYBa-
Jnacs 61 sa 6 XBUMUIMH, afKe 38 TUX yMOB 3 1 cM2 Bogu
MoceKyHAH Briitae 102 momexysm.

n 3Hanomumocs 3 NpoLeCOM KoHaeHcayii

Mn siKe 3HAEMO, IHO MOJEKYJH Bech 4ac BHJIi-
TalOTh i3 pigMuu i nesma ix kimbkicrs 3HOBY NOBep-
TacThed. TAKHM YHHOM, IOPHA i8 HpoLecoM BUIAPOBY-
BAHHA, Y X041 AKOI0 PiiMHA NePeTBOPIOETLCA Ha IIApY,
icHye 3BOpPOTHUI NIpoNeEc, KO PeYOBHHA 3 rasononic-
HOI'O CTaHy NEePEeXCHHTH: YV piaxmii.

Mpouec nepexopy peuoBuHK 3 razonofibHOro Cramy
B PilKUA HA3MBAIOTL KOHAEHCAWI€I0.

Ilponecn xompencanii (Big natun. condensatio —
SrymeHHA, VIiNLHEHHA) BOA¥M B HPHUPOAI MM cHo-

Puc. 46.4. barato
MOAIeKYR, AKi Januniv
piauHy, MOXYtb 3HOBY
NOBEPHYTHCR B Hel ve-
pe3 Tennosui pyx

crepiraemo monsa. Tak, JTHHOrO paHxky Ha JMCTi pocAHHE MH GaumMoO
Ipo3opi KpammuerH pocu (puc. 46.5, a). Ile Boasna napa, Axa BleHD
HAKOOMYYETHCH B IOBITPi BHACHIAOK BHIAPOBYRAHHS, A BHOYL, OXOJIOH-

HYHOYNUCH, KOHAZEHCYETHCH.

Koan Bonore mositps nisniMaersesa y Bumi mape arMocdeps, 1o,
OXONIOLAYIOUNCH, BOHO yTBOpIoe xmapu {puc. 46.5, 6). Xmapu crraza-
IOTBCH 3 JPIOHUX KPAIIMHOK BOAM, IO YTBOPHMJIMCH BHACAINOK KOHAEH-
camil BOARHOI UADH. A KON BOJIOTe IOBITPH OXONOMKYETHCA TOBIH3Y
nosepxHi 3emui, yTBoproeTsca mymak (puc. 46.5, 8). Ockinpkn nponec
KOHJeHcalil CynpoBoMKyerbCs BUAINEHAAM eHeprii, To yTBOpeHHSA Ty~

MaHy 3aTPUMY€ 3HHMXEHHS TeMuepaTrypy TOBITpH.

Puc. 46.5. MNMpoasy konaexcauii 8 npupogl: sunaganHr poc (a): yTBOpeHHA xmap (6);
nosea Tymawsy (6j;
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n Nigbusaemo MLCyMKI

Ilpouec nepexoay pedOBHHH 3 pifKOro CTAHY B Tasononibuw# Ha-
suBaloTh HapoyreopeHaaMm. Ilpoiec napoyTsopeBHA 3 NOBEDXHI PiANEN
HASHBHETHCH BHHAPOBYRABHHAM.

Bunaposysanus gigOypaeThes 23a Oyis-sxol TemnepaTypu, i BoHO
€ TEM IHTEHCHEBHIIUMM, YHM BRIIOKO € Temneparypa piaueu, leuaxicts
BHIAPOBYBAHHA 30i/ABIIVETHECHE TAKOM 3i 30insInmeBHAM njounli BijkHOI
oBepxEl piguHN 1 BHacHIZOK BHJAAAAHHA IAPH, AKA YTBODIOETLCH
Hag pigumor. Kpim Toro, inTeHCHBHICTL, BUOADOBYBAHHSA 3&8JICXKHTL Bil
PoOAy piauHH.

Tlopsn iz mpouecoM BUTAPORYBAHHSA icHye 1 nponec KeupgeHcanil.
Konpencalrieo HaSHBAIOTH NPOIEC TEPEXOAY PEYOBHHH 3 rasonofiGHoro
CTAHY B pigxmii,

Iponec BumaposyBaukHsa BigOysBacThCA 3 TOIMIMHAHHAM eHeprii.
Ilponec xompgeHcanil, HABAAKHE, CYIIPOBOLKYETHCH BHALIEHHAM eHeprii.

? KOHTPONbHI 3aNUTaHHS
1. Uo 1ake napoyteopemtn? 2. Axi cnocobu napoyTeBoperHa Bu 3Wacte? 3. Ulo
rake sunaposysadHs! 4. Bin akux GMHHKMKIB | yOMY 3a0€MUTL LIBKAKICTL BHNAPO-
syBanHa? Hasepits npuxnagy. 5. Lo rake xonpencayin? Hasegits npuknagy Kow-
Aexcauii B npupogi.

Vs Bnpaga N¢ 46

1. Yomy BOfa y BIAKPUTIA NOCYAWHI 3aBXAM TPOXM XONORHILLE, HIK HABKOMWHE
nositpa?

2. [ina yoro cobaka 8 CNeKy BUCYBaE AIvKa?

3. 3arMwaounch TPUBAAKA Yac Y MOKPOMY OAR31 YU B3yTT, MOXKHA 3BCTYOUTMCH.
Yomy?

4. Yomy, ujob BOROCCA WIBWZiLe BUCOXAO, WOTO CHiR PO3YICYBaTH it CTPYwyBaTu?

5. Konw kanioxi NicnA QoY BUCHXAIOTh WBKMAIIE: Y Tenay YK NPOXonoaHy norogy?
Yomy?

6. Yomy nicns IMOUYBAHHR PYKU CNUPTOM BiQuytTR XOROAY CAnbHile, Hix nicns
IMOUYBAHHA BOAOW?

7. HapecHl, kot IHTEHCMBHO TaHe CHif, Hag RONAMM IHOL! YTBOPIOETLCA TyMar. Y Mi-
Py AOTO pPO3CIIOBAHHA CTAE NOMITHUM, WO KIALKICTE CHIrY 3HAYHO IMEHWNNACH.
Y sapopi xaxyTh: «BecHaHuA TymaH crir 3naes. NoAcHiTS Ue TBEDIRKEHHA 3 TOMKK
aopy dizmku.

8. Y xpainax Asil gns nurHO! BOIM BUKODUCTOBYIOTE Criediantul nocy-
Avsn 31 cnabko BunaneHol ranHY - anbKapauua (AuUB. PUCYHOK).
Bopa, Hanuta B Taki noOCyguHY, MOXe NPOCOYYBATHCH Kpidb TNuHY.
Yomy BOAA B HUX 3ANMLIAETHCA NPOXOAOAHOK HABITL ¥ CNeKOTHUA
niTHIR fenb?

9. lMepebysaioun HAZBOPE B MOPOIAHWA fiEHL, BM MOXeTe cnocrepi-
raru «hapy», Wo wae 3 pora mopef. o sk Gaunre Hacnpasgi?

? EXcnepumenTansre 3aBAanHA
Bizemite foGpe 3sonoxeHy 1a pigxarty GasosurHy CepBeTky, NoknagiTe if Ha GmoR-
de, a GRogie NOCTaBETe B XONOAWNLHY Kamepy. MepekonalTecn, 1O Yepe3 NerKni
yac cepBerka sarseppie, a uepes kiabka aHis BucoxHe. Harmwire asit, y AKomy BH-
KopucTanTe iHpopmauiic NPO BRUAAPOBYBAHHA TBEPUUX Tin, 3HAGLEHY B HOHATKOBIR
niteparypi 1a IntepHeTi.



§ 47. KUNIHHA. MUTOMA TEMIOTA NAPOYT

oy Ho axol remnepaTypu moxHa Harpitk sogy? Hu mae cetc 36inbluyBaTH NOTYXHICTD

**  nanbumka, wWob nPUCKopuTK roTyearks Gopiiy? Ak 3aKMN'sTUTH BOZY 33 JIONOMOFCIO
cuiry? Ha peski 3 ymMx nuTadb BY 3Haligere sianosigi B HacTynuomy naparpadi, Ha
AeRKi 3moxeTe BIRNOBICTH Cami NiCns MOro BUBJEHHRA.

n 3HAMOMMMOCA 3 NPOLECOM KMNIHHA

Hposepemo ewcnepument. 3akpinumo
xkonby 2 sogow B nanui mrarusa 1 mines0
BAKOPKYEMO, JHIUMBIIN B KOPDKY JIBa OTBOPIU.
B oane 3 oreeopir eeragumo tpyOry Ans Bu-
XOny napH, v Ipyruil nomicTMo TepMoMeTp
(puc. 47.1). Harpisarumemoc Bony B XKonbi 3a
JOTOMOTOI0 CHUPTiBKH.

Yepesz AKHHCHL YAC IHO T& CTIHKH KOJ-
OM BXDPHIOTHCR Oynefawxamu (puc. 47.2, a).
Hi Oynsbamxe yTBOpPeHI POUHHEHHM Y BOji
noeirpam. Piu y tim, mo B piguni zasmpu Puc. 47.1. Tipucrpiit gns cno-
€ po3dynHeHi rasH, ojHakK 38i as0inbpumieEHAM CTepiraHis Ta BUBYEHHS ApoLe-
TEMIOEPATYDH PO3YHHEICTEL ra3iz sMeHIIVETh- CY KMAIHHA PiUHW: T — CknAKa
cH, a «3afBui» ras BHALIAETHCH Y BHTASANL Konba; 2 — rymoBuii Kopox
6ynrbamok. Ockinsxkyu Gynsbaikn nepebysa- 3 oTROPAMY; 3 - T?yﬁxa A

. . . sifBefeHHA BOIRHOT Napwy;
I0Th Y BOAL, TO B HHX, OKpiM HOBITPH, € e 4 tepmometpy
il BOtAHA TIApA.

Hicns pocsarienns 6ynsDAIKOw HEBHO-
ro posmipy apximedosa cuna, wo die Ha Cyns-
Gawry, sidpusae it 8id eminxu wu 9na nocydu-
Hu it Cyavbawrka nidnimacmocsa (puc. 47.2, 6).
Ha wmicmi Oynasfamxy 3aiInaceTsCa HeBeIKKA
KizekicTs nosiTps -~ 3apodox Hoeol Gynnbaiu-
K¥. BepxHi mapy sony nesusit vac xoxonmin
3a HVKHI, TOMY y BepXHIX mapax BOAAHA
mapa 8 Oynanbannii KOHOeHCVETHCH, TOBITPH,
sixe Oyno 8 Oyapbamni, posunuseTsea i BOHA
pis®0 sMEHINYETHCH B 00’emi — saxnonyers-
ca. Ilell mpoiec CyHpOBOMMKYETHCH HIYMOM.

Konn Bes piauma RoeTaTHBO IIPOrpieTh-
C€f, A TEMOepaTypa BepxHix i H¥MKHIX mapis
apiBugcThcd, Oynsbamnkn, migmimalouncs, yake
He 3MeHINYBaTHMYThCH B ob'emi, a maBmaxm,
6yzyTe 3binemyBatuca. Ilpomazom yvozo nacy o
scepeduny GyavbaULOK QKMUSHO BUNAPOBYEMbCA o Moniesy Boin
60da (puc. 47.2, 6). JlociruyBusy NOBEPXHi BORM, ‘B, 47.2. Crioctepexeriin
Gyas0aniKy IONAKTRCH | BMKHAAXTE HAI0BHI NPOLECY 3aKMNAHHA BOOW
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Puc. 47.3. Y npouyeci KuniHHR Tem-
flepatypa piauHn € HeamiHnow. Tomy
nig 4ac roTysaHHs ixi, nicnA Toro

AK BOAA 3AKWMNNTL, CRIJ IMEHILYBATH
noTyxHICTh HarpisHmka. Lle pacte
SKOHOMID eHeprif | He 3MiHMTL Yacy
rOTYBaHHA

M\VWMW
il i

Pwc. 47.4. Y pa3i satuckanks TpyG-
Kvt ANA BigBefeHHA BOGAHOI napu
THCK ycepemti xonbu 3binbuyerees,
i Le nPUBOAKTL [O NiABUILEHHA
TemMnepaTypmn pigmMHn

Puc. 47.5. Kactpyna-ckopoBsapka:
3BBAAKK KAANAHAM Ta repmeTuynifi
Kpuistil 8 npocropt Hag piAMHOC
NIATEMMYETHCH BUCOKHIA TUCK, TOMY
Temiteparypa sKMniHHA Boaw B Taxii
KacTpyni carae 200°C
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sHauHy Kiaoxiers Bopmuol mapu (puc. 47.2, 2).
Bopa moumsae supysaTH B KJIeKOTITH — MK
KaMeMo, 110 BoHa saxuniaa. TepmoMerp y ueit
MOMeHT noxasye Temneparypy 100°C.

Kuninka — Lie npoLec napoyTeopenHs, 1o
ginbysaeTbca B ycbomy ob'emi pigunn & cyn-
POBOLXKYETLCA YTBOPEHHAM | 3POCTaHHAM
byncbawok napw.

H 3'ACOBYEMO, Big HOFO 3aNeXNTh
TEMNEPATYPA KUMHHA

TponosxumMo HarpiBaTH Tenep yie KHILJIATY
BORY 1 cnocTepiratH 3&a DOKASaHHAMH TEpMO-
merpa. My nobauymmo, HIO CTOBINIHUK TEpMO-
meTpa sacTar kHa nossaurni 100°C. Orxe, nid
wac xunirua memnepamypa pidunu ne 3mi-
rwemuca (puc. 47.3).

Temnepatypa, 3a AKOI piinka KUNuTb, Ha3sn-
SaI0TH TEMNePaTYPOI0 KUNIHHA,

3’acyemo, BijI Yoro zaeKHTL TeMIepa-
TYpa KHIIIHHA PiEHHH.

Hna powaTky 3MEHIIMMO BHXIA Dapu
3 KoJi6H, AOCHTHh MIiIIHO 3aTHCHYBINHN TPYORY,
e BixBomure ntapy (puc. 47.4). Ilapa abupa-
THMETHCH HAJX [IOBEPXHE BOOM, THCK Hajg pi-
JHHOK 30iNpINTLCA, KMITIHHA HA AKuiice yac
IPHITMHHATHCH, & TeMUeparypa DigmE# mnouxe
OiABHIYBATHCH,

Taxknum ypHOM, TeMuepaTypa RKuniHus
38ICKUTE BiJ 30BHIIOHROTO THCKY. 3i 36inb-
WeHHAM 306HIUIHbO20 MUCKY memnepamypa
Kuninns pidunu 3pocmace {puc. 47.5).

Hannemo B xonby Boay kimMHaTeHOI TeM-
oeparypu. 3a AOIOMOCOI HACOCA BinKadyna-
TuMeMo HopiTps 3 wonbu. Yepes Axuiichk 4Yac
Ha BHYTpimmi# noBepxHi xonbm 3'aBnaTbca
Oynpbamky rasy. ko sigrkayysaTi DOBiTpA
# pasd, Boja aakunuth (puc. 47.6), ane mxKe
3a TeMieparyps, Habarato mmkuol sig 100°C.
Orxe, AKWO 3068HIWHIL MUCK 3MeHWYEMbCA,
memnepamypa Kuninna piounu sHUMNYEmbCa.

Crioctepiraous Kunines ipmmx piguH,
HANDHUKNAAZ cOupTy, okil, edipy, MoxkHa romi-



THTH, 10 32 VMOBHM HOPMAJILHOTO THCKY BOHM KHILJIATH 3a PISHUX TeM-
nepaTyp, AKi BigpisEsmTBCA Bia Temneparype Kunimesa soam. Tobro
memnepamypa Kuninns szanexcumse 6i0 pody pidunu (mus. TabnuIo).

Temnepamypa Kuninns 0esKux peio8UH
(3a H.Op.MlaJ’le.OZO ammocrﬁepuozo mucry)

Temnepamypa KuniHHA TAKOX CHIABHO 3asexumb 6id nasasHocmi
6 piduni poswuHeHozo za3y. SIKOIO BOBro KUI'SATHTH BOAY, BHAAJIHBIIN
THM caMuM i3 Hel po3umHeHuH ras, TO NOBTOPHC 38 HOPMAJLHOTO 'mcrcy

IO BOAY MOKHa Oyge HarpiTu po Temmepary-
pu, mo nepesumye 100 °C. Taxy Bopy Hasu-
BAIOTEL Nnepezpimoio.

BeoauMo NOHATTA NWTOMOT TENNOTH

NapoOyTBOPEHHA
TIponec kuminus ~ e IPOUEC Nepexony pPinuen
B napy, i mefl npouec ige 3 DONIMHAHHAM €HeD-
rii. Tomy dns nidmpumysanna Kuninna pidunu
0o Hei nompibuo nideodumu nesHy Kinviicms
menaomu. s emepria iige Ha poO3pHBAHHA
MiXMOTEKYNSPHHUX 3B'H3KIB i yTROpeHHSs mapH,

Hocninu moxasywThs: kiaexicme menno-
mu, aKa HeoOxidHa OaA nepemeopenns pidunu
HQ napy 30 He3MIHHOI memnepamypu, nponop-
yiiina maci pidunu it sanexcums 6id pody pidunu.

Puc. 47.6. CnocTepirannta 3HA-
MEHHA TeMNEpaTYPH KWUMiHKA
BOAY 38 YMOBW 3MEHLUeHHS
JOBHILIHDLOIC TUCKY

NMuroma Tennora NapoyTBOpPeHHA — e dizuuna BenuumHa, Wo xa-
paKkTepusye nesHy PEuOBWHY ¥ ROPIBHIOE KiNbKOCTi TEMNOTH, AKY He-
obxigHo nepefaty piguHi macoio 1 kr, 1406 32 HE3MIHHOI Temneparypw

nepersoputit it Ha napy.

IIuroMy TennoTy NapoyTBODPEHHS MO3HAYAIOTE chmeojoM L i ob-

YHCHIOTE 3a GopMYJIOID

ne @ — RiaBKiCTH TenjaoTH, AKA OTPHMAHA PIAWHOIO; M — Maca oxep-

JKAHROI TApPH.
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Humoma menaoma napoymeopeHHs nNOKAIYE,
Ha cxinbKu 3a Oanol memnepamypu 6HYMPILLHA
enepzin 1 Kz pevosunu @ 2a30nodibHomy cmami
6inviua, niow enympiwna enepzia 1 ke yiei camoi
pevosunu 8 pidkomy cmawi.

3 dopMyaH AN# BH3HAYEHHH IIMTOMOI Terr-
JNIOTH IIAPOYTBOPEHHHA AicTaHeMO ORWMHHELIC i€l

Jaxc

pennyupHA B CI — pxoynn Ha Kinorpam o F

ITuroMy TelnoTy NapoyTBOpeHHA BASHAYA-
oT1e gocxiparuM mnaxom (puc. 47.7) i saroCHATE

o Tabarne.

Pwc. 47.7. Jocnip wopo sua-
HAYEHHHA NUTOMOI TeroTH na-

POYTBODEHHA BOAW (ANB. Takox IHumoma mennoma napoymeocpeHHA
dearux penosur (30 memnepamypu KuniHua
it HopmaabHozZo ammocgeprozo mucky)

3apavy 2 Ha ¢ 238)

n OBUNCAEMO KINBKICTD TENNOTH, SKA BUTPAYAETHCA HA neperso-
pPerHs PignkKn Ha napy abo BuginaAeTbea B X041 KoHaeHcadil napu
3 dopMyIH ANA BASHAYECHHH NHTOMOL TEHJIOTH HAPOYTBOPEHHS pPeYo-
BHHH JierKo picraru dopmyny pna ofumenesHs rinesxocti rennorn (Q),
AKY Heobxipwo nepenaru piaummi (macorw m) pas toro, moé neperso-
puTH il HAa napy 3a HeaminHOl Temnepatypm. Cnpaszai, sa suaHauen-

Q .
#aAM L = - , 3Bigcn

o6 o6uucaumu kiavkicme menaomu, Heob-
xidny dan nepemseopenns pidunu Ha napy 3q
He3IMIiHHOI memnepamypu, nompibHc numomy
men.somy napoymeopenns yiel pidunu nomno-
mumu Ha it macy.

Frmo nepen TpyOxow ANs BigseneH-
HA DapH DoMIiCTHTH SKEHCE XOJ0nHHH npen-
MeT, TO Hapa KOBACHCYBATHMMEThCH Ha HLOMY
{puc. 47.8). Oyxe petenpdil BUMIDIOBAHHA 1O~
KA3YIOTh, MO 8 x0di xoxdencayii napu sudi-
AAEMbCA MOYHO maka cama kxilbkicmb men-
aomu, Ara ide Ha iT ymeopenns.

Puc. 47.8. Jocnig, wo aemMoH-
CIRYE KOMEHCaHo napy
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B Yuumocs po3s’ssysarv zagaqi
dppouwo 1. Ky kinexicrs emeprii norpi6uo BuTparmrH, mob6

3 xr Bogm, yssrol 3a rempeparypy 0°C, noBectw no KunirEs @ noB-
gicTio sanapysaru? Ilofyayviire rpadik nDpouecy (He AOTPHMMYIOUHCH

macmTady).
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3apova 2. Ilig uae pocaimy OO BH3HAYEHHSA IIMTOMOI TEIIJIOTH
IapoyTBOPEHHA BOAW BOAAHA apa, Iic Mac Temueparypy 100 °C, man-
XOAATE AC KaJOpuMeTpa, vy aSxoMy Micrmrsest HO0 r momm 3a remnepa-
Typu 20 °C (aum. puc. 47.7). Ilicas saximyeHHH AOCHiZY TeMNepaTypa
BOAHM B KanxopuMerpi cranosnna 50O °C, a if maca abinpmmnnaca wa 25 .
3a paHUME JocAiny OOUMCHITE NHUTOMY TENAOTY HAPOYTHOPEHRHA BOXH.
BeaxaiiTe, mo mig uac pocxixy rernoofmin 3 goBrinnam He nigbysascs.

n Nig6usaemo nigcymku

ITpouec nmapoyreopenEs, mo BiAOyBacThCSE B yeboMy o0’emi pigm-
H# # CYNDPOBOMKYETHCH VTBODEHHAM i spocranHsam Oynslarnox napu,
RasvBalOTh KMITiHHAM,
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Temneparypa KHUIIEHEA DIAWHY 3aJI€KHUTE Bifi 30BHIIIHBOIO THCKY,
pony pinMHHN i HAABHOCTI posuuHeHuX y piauni rasis.

Ilutoma TennoTa mapoyTBOpeHHA — e (isywdHa BeJInduHAa, IO
XapaKTepHaye NeBHY PeYoBMHY #i JAOpiBHIOE KimbKOCTi TennoTH, AKY
reoOxiznO repepmatu pinmei macoo 1 wr, meb 3a HesmimHOI Temiiepa-
TYPH IIepeTBOPHTH il Ha napy. 0

{Inromy rernory obuncniolore 3a gopmynow L=-— i sumipowoTs

. T "
y AWOYAAX Ha xinorpam | T |

Kinepkicrs renmorn, mo HeoOXigHa juid neperpopeHHAs pilney Ha
apy 3a He3MiHHOI TeMileparyp#, AOpPiBHIOE KijbKocTl TENNOTH, ARKY
BHJILNAC 11apa, KOHJAEHCYIOUHCH 3a HeaMmiHHOI remneparyps. 1o xine-
KiCTE TEILOTH O0UMCHIOITE 3a ¢Gopmynow Q@ =Lm.

? KOHTPONbHE 3anMTanHA
1. lllo vake kuninuA? 2. AKi RBula CNOCTeRIrailoTecA B PiWKI Nepen TUM, 8K BOHa
nounkac kunitu? 3, Axa cuna smyiuye Gynbbatky rasy nigHiMaTUCA Ha NOBEPXHK
pigurn? 4, YW 3MiHI0ETHCAR TeMnepatypa PiavHW nif yac kunivea? 5. Big skmx
YHHHKKIB 3anexuTh Temneparypa xunitea pigwnn? 6. Ha 1wo BUTPaYaEThCa emep-
Fif, AKY OAEPKYE piAMHA Rif 4ac kMNiNKR? 7. Lo HaarBaTL NUTOMOK TENIOTOK
rapoyrsopenHa? 8. 3a AKow GOPMYROIO MOXKHE 0B4YUCANTI KiNBKICTL TENNOTH, WO
BUBINAETHCA B XORI NapOYTBOPEHHA Ta KonfeHcauil pigunn?

s Bnpasa N¢ 47
1. fivToma Tennora NapoyTBOpEHHS BOOM CTaHosuTH 2,3 MIbx/xr. Lo ye osxavae?
2. HYum mMOXHA NOACHUTH, WO TPUBANICTL BapiHHA OBOMIB NOUYMHAIOWK 3 MOMEHTY

3AKNNAHHS BOAWM HE 3anexnTsh Bif] iHTeHCUBHOCT HarpiBaHHA?

3. Bigomo, ujo Temnepartypa KMNIHHA BOAW Ha BepwmHi rop EBepect CTaHoBWTL
6nu3bko 70°C. Ak Bu gymaere, yomy?

4. Yomy onik napow € webesneunimmm, HiX ONiK oxponom?

5. fAxy wiaskicrs rennotk HeobxifHo nepegaru sBoal macow 10 «r, yasri 3a remne-
patypi Kunisua, wob nepetsoputy ¥ Ha napy? Ckinkxu fpos notpibHo cnanuti
ans yboro? Boarkakte, mo BCA eHEPriA, AKa BMLINAETLCA B XONi 3FOPRHHA [pOS,
ifle Ha BMNAPOBYBaHHA BOAMK.

6. Ha ckinbkn 36inblNTLCA BHYTDILHA eHeprin 10 kr AboRy, YIATOro 3a temnepa-
Typy 0°C, y pesynbTaTi nepeTBOpeHHA MOre Ha napy 3 temneparypoio 100°C?

7. Y kactpyni 3 8O0, WO KUNUTE, po3miweHo sigkputy xonby 3 BofoK, Y1 Kunutb
sofia B konbi?

1 ExCcnepumeHTanbHi 3aBaHHn
1. ObGepexHo HanwidTe B NPOIOPY CKAAHY NNAWKY HEBENVKY KiNbKICTb rapauol Boaw.
flokavamte Bogy 8 nnAwyi, 30INbWYIOUN TaKuM YMHOM NNOWY BinbHO! NOBEPXHI
BOMH, a OTXKe, WBNAKICTh BUNApoBysaHHA. HosoyTeOpeHa napa BUTHCHE i3 nnAw-
k¥ yacTuny nositpa. LlinbHo 3aKopkyiTe nnAwKY, nepesep-
HiTh i ocrygite Tl AHO 33 ACHOMOTOI0 XOROAHOT BOgW abo

cuiry. Boga 8 nnruigi 3akunuth, NosacHite ye Asue,

2. Bizbmirte opHopa3zosuin wnpuy 6e3 ronku, npubBIMIHO Ha-
NOoAOBKEY 32NOBHITH MOro Tennow Bogoks. LiinbHo 3aTynits
oTBip nansblem. NOBINbHO BUTATYATe NOPUeHH Ta cnocTepi-
raire 3a kunidHam Boaw (Ane. pucyHok). Tloacuite asue,
WO CNOCTePIracTbCs,
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NIABUBAEMO RHACYMKM PO3AINY 4 «TERNOBI ABULLIA»

Y x0di eusnennsn yvozc posdiny su noO3RALOMULUCS 3 OeAKUMU MENAOBUMY

npoyecamy, (Pi3uvHUML BeAUNUHAMU, WO XApaxmepuayoms Yi npoyecu, a ma-
KON 3 MAKUMY GyHOaMeHMATBHUMU NOKAMMAMUY. (DisUKU, AK MeMNEpAMYpa maq

SHYMPIUIHA enepzin.

1. Bu gosiganuca, mo BHYTPIIIHIO eHeprilo MOXKHA 3MIHMTH ABOMA CHO-
cobamnu,

CNOCOBK 3MiHU BHYTPiLLIHbOI EHEPTI

/

—

Baxonanna poGorm

Tennonepesaza

» AKUio HAJ TINROM BUKOHYETbCR
pobora, TO KOro BHYTPILHA eHeprin
36inburyeThcn

» Axkujo Tino sukoHye poboTy, To
ACIO BHYTPHUHA eHeprist IMEHILYETbCH

» Exepria 3aBxan nepepacTocs

Bif Tina 3 GinbwWwo TemnepaTypow
AC TiRa 3 MeRWOD TemnepaTypoio

= fxiio Temnepatypu tin € pisHmm,
TO Tennoobmin He BigbysaeThcn

— e N

Tennonposignicrs Kongpexuia BunpoMigiopages

Enepria nepepacrtsca
ENeKTPOMarHITHIMN
XBUNAMM

Exeprin nepenacTuch
IOTOKaMM PiAVHY
abo rasy

EHeprif nepepactbcs
uepes peuoBuHy, ane Ge3
fIEPEHeCEeHHR PeYOBUHK

e e

2. Bu posinanwecs, mo sminy sayrpimabol eHepril B npoueci Tennonepe-
pavi xapaxtepmaye cdisuusa peaHuMHa — Kinesxicrs temmorn §. Hx
i emepris, xinexicTe Tensaotrn B Cl BEMIipIOETECA B HIKOYAAX.

3. Bu gispanucs npo piBHAHHS Tennoporo fanazcy, fiKe BUpAXKae 38KOH
sbepexenHd enepril nig vac rennoobminy.

PIBHAHHA TENNOBOI'O BANAHCY

B isonwopamiit cucremi, B Axifi BHYTDIIUHA eHeprisi Tij 3MIiHIOETBCA Tijh-
K BHACALAOK Telljonepefavi, cymMa Kizpkocrel TensoTH, BigfaHol OZHHMYU
TinaMu cucreMmy, Aopieaioe cymi rinexocreit rennoru, ogepamol iRmMMuU
Tiamu niel cucreMu.

Qr +Q;+ ... +Q=Q} + QS+ ... + @
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4. Bu nmosmaitomunuca 3 QisHuHMME BeJHUYMHAME, SKi XapaxTeps-
3YIOTh TEIJIOBl BJIACTHBOCTI PeUOBMH:

5., By nepexorHanscsa, o B Hpoleci 3ropAHHEA IAJNHBA BHALISCTHCA
eHepris, 1 Aopizanyucs, i0 I8 eBePTifd BHKOPHUCTORYETRCH ¥y poboTi
HK PiSHHMX HArpiBa&ILHHMX DPHCTPOIB, TAK i TenNOBHX JABHIYHIB.

NPUHLIAN A TENNOBUX MALLIUH

XoA0KRILABK

Harpisaux

6. Bu nosnaftomunpcs 3 QGiswyEUME BeIMUYMHAMM, AKI XapaxTepH-
3YIOTH NAKWMBO, HArpiBAJZbLHL MPHCTPOIL TA TENNOBl JABHTVHH,
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Yacruna 1. Buyrpiwnn exdeprin. Tennonepegava. Tennosi fBUryrRn

2482

1.

2.

3.

4.

5.

6.

7.

8.

3aedanna 1—4 micmams miaviku o0ny npasunbuy 6idnosios.

(1 6an} ¥V saxoMy BUHAAKY 3MeHIIVETLCH BHYTpiInHs emepris tina?

o) TLIO HarpiBaioTh; a} OXONOJIKVIOTE;
6) HixKHARIOTE YTODY; r) POSHLIEARJIAOTE.

{1 6ax) Ha pucysky CXeMATHYHO aobpaxkedo noxo-
JKeHHA NOPHIHS Ta KJIANAHIB Hig wac pofoTk aBHryHa
BHYTpimHROro sropfeHs. fAKoMy TaKTy pofoTH ABMTY-
Ha Bixnosigae pucyHok?

o} YCMOKTYB&HHSA; n) pobounii xin;

6} CTUCHEHESH; r} BUNYCKBHHA.

(2 Gaau)} fAxa rinsricrs Tennoru norpibHa pna HarpiBaaEA 2 Kr
amominio va 50 °C?’

a) 420 xJx; 6) 100 xx; 8) 92 xlx; r) 920 [Ix.

(2 6anu) Cxinpxu racy norpibso cnanurtH, 106 orpumara 92 Mx
remnotr? BeaxkaiiTe, mo rac aropsac IOBHICTIO.

a) 2 Kr; 6) 0,5 kr; s) 450 r; r) 100 xr.

(3 6axu) ¥ razopoMy HarpiBHHKY g qac sropaBes 2,0 Kr npupox-
goro rasy Oyyio omepskano 82,5 MIx wopucmo! rernoru. Buseaure
KK marpiseuka.

(4 6aau) Ha ckinpxm rpagycis moxxaa marpite 10 xr miai, suxro-
PHCTEBIOY KidpkicTs TemnoTH, #Ka BHEIISETHCH IpE CHANIOBAHHI
100 r ppoe? Brparamu ereprii sHexTyBaTH.

{5 Oanris) Cxinsxa norpibuo xonoamol Ta rapsavoi Bogm, mob npuro-
TyBaTH BaHgBRy Ha 250 1 a Temneparypoic Boau 35 °C? Temnmeparypa
BOAY Lo sMimyBaHES cTaHosuias signosigso 15 i 65°C.

(6 Oanis) AsTomobines npoixas 60 kM i BuTpaTuB 6 Kr AMU3ENBHOrC
nanampa. Hxow € cuna Tarn asromobins, asxmo KK asuryna aopis-
uioe 30%7?

3eipme eawi 6idnoesidi na 3aedanns i3 HasedeHumu 6 Kinyi nidpyunu-
ka. IToanaume 3as0anna, Ha AKi 8u eidnosiau npaeuasho, i noaivims
cymy Gania. ITomim yrwo cymy nodiaime na dea. Odepimcane wucao 8id-
nogidamume pieHI0 6GLUIUX HABYANLHUX JOCAZHEHD.



Hactuna 2. 3MidHa arperatioro CraHy peuosaHn

1-

2.

3.

5.

8.

3agdanna I—5 micmame miisku 00Ky npasuivhy 8i0noaids.

(1 6ar) Mip BinOyBacThCd 3 TEMIEPATYPOI0 DPEYOBHMHH IHij 4ac KpHC-
Faxizamii?

¢} BMEeHIOYVETLCH;

6) abiabmyerbe;

3} BANHINACTHLCA HE3MIHHOIO;

r] ISl OZHUX PedMOBHH 30iNbIIVETHCH, AKA IHHIMX — 3MEHHIVETHCA.

(1 fan) 3a akow i3 HaBeleHHX GOPMYJ BHIHAYACTHCH NMTOMA TEIll-
JAOTa MApOYTBOPEHHAT?

a)L=@Q/m; 6) g =@/ m; s A=Q/m; sy ¢ o= Q/mAL.
(2 6anu) SIky pewoBHHY MO2KHA POBILIABMTH B NOCYAHMHI 31 cBHMHNIO?
a) 3a7i30; 8) Mifh; g) OJIOBO; r) BOJIndpam.

(2 faau) YV nabopaTopEAX YMOBaX 38 HOPMAJIL-
HO'O arMocdepHOro THCKY HDOBOLUIH KOCHiI-
SHEHHSA 387X HOCT] TeMIepaTypy AesiKoi piguHu
Big uwacy 11 Harpisanusg. Pesynprart# Kocain-
MeHHs nogaHo Ha rpadixy. BuroprcTOBYIOUR
TaOAHIIO TeMIepaTyp KHIiHHdA, BU3HAUTE, AKY
PIEMHY JOCHiIMYBAIH. ;
a) BOAA; a8) CIIDT;

6) edip; ¢} oais.

15 45 T.¢

(3 faau) Axy KinbricTs TenaoTH HeoOXiZHO BUTPATHTH AJAH lJIaB-
JEHHA 5 Kr adominiio 3a TeMmepaTypH IIaBjIeHHA?
o) 0,3 xlx; 6) 3036 xx; s} 607 x]llx; 3 1965 x]llx.

(4 6anu) Hka KiALKiCTH TENAOTH BUAINACTRCA HWiA uUac KoHReHCanil
0,1 xr edipy, axuil B3ATO 3a TEeMNEPATYPH KHWNiHHA, TA HACTYITHOIO
foro oxonomxenus go 15 °C?

(5 Ganis} ¥V aamiamiit xopodui macow 200 r micTuThea cBUHeDb Ma-
coio 250 r za remneparypu 27°C. fIlka KinpricTs TenmmoTH HeobxizHA,
o100 POBIJIABHTH Iie# CBHHEIHL?

{6 6anis) YV KanopuMerp, e MICTHTRCH BOJa 3a Temmepartypr 0°C,
BoycTunau 42 r soasa=ol napu 3a Tremneparypu 100°C. Ilicna scranos-
JIEHHHA TeILIOBOI PIBHOBAr¥ TEMIIEpaTypa B KaJOpHMeTpl ZopiBHiOBajIA
50°C. OGunciaiTes M&cy BOZH HA HOYATKY Jocjify. Brpatamu Temaa
BHEXTYBATH.

3gipme gawi 8idnoeidi na sasfanns 3 Hasedenumu 6 Kinyi niOpyyHUKaA.
Hosnaume sasdanns, na Aki su sidnosiniu npasuavho, i norivime cymy
6anis. ITomim ywo cymy nodixime na dsa. Odepicane vucao gidnogida-
muMme piBHI0 8ALLX HABHLAALHUX JOCAzHeNb.
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EHEPTIA B XUTTI NIOAUHW. TennoeHepreTmxa.
Cnocobu 36epexxeHHA eHepreTMUHMX pecypcis.
Enepros6epexui vexHonorii. BuxopucranHsa
eHeprii NIAVHOIO i OXOPOHa npupoan

2 KATTERIANBHICTD CYHACHOT RIOAVHIA Ha KOXHOMY KpOLE NOTpedye CroXuBaHHA exepril.
*  Hasepemo nuiue gexinbka npuknagie. Nepesaxta Sinicrt MOfeR Ha nnaxderi xuse
B NMOMIpHYX WUPOTaX, e TeMAEePaTypa OCBKINNA Malxe NiBPOKY € JOBONI HA3LKCIO.
FhoguHa He 3ansrae, Aax seamiflb, ¥ 3UMOBY CHNAUKY, TOMY B XONOLHY NOPY MYCHTH
ofirpisatu ceoe xutno. Exepria notpibHa Takow BRA pPyXy TpaHCNopty, $yHKuio-
HYBaHHA NANPWEMCTE, ARA BUTOTOBAEHHR Ta nepepobnexnHn XapuyoBKWX NPORYKTIB,
NPUroTYBanHR ki TOO.
Ha xanb, enepril 3assuualil He BUCTAMAE, TOMY NPOTATOM CBOTQ ICHYBaHHA mofl-
CTBO HBKOIMMUyE 3HaHHA wopo 11 ekonomit. Ocobnmeo Ue € akTyanbHUM OCTaHHIM
YACOM, KOAW CTRN0 NOMITHUM «[HO» CBIYOBKX 3aNacis OpraHivHOTO nanusa {BMKOM-
HWX pecypcis). | came 3apas chOPMOBAHC HEKINbKA 3aransHUX NpUHUUNiB eneprosbe-
peXeHHA Ta po3pOBReHO TEXHONOTIT ANA STIReHHA UUX NPUHLWANIB ¥ XMWUTTA Yepes
HOBiTHI NprcTpol Ta obnasiHadyA.
Yee 3azHaveHe | € ApeameToM y3aranbHIOWUOrD 3aHATTH.

fioraimolr APe poNnt TENNOEHEPTETUKN B XUTTI RIOAVHN
Big umailizasuiinnx uacie emepris naamsa Bigirpac BH3HAYANBHY
ponb v ykuTTi Aogctea. IIporarom farateox crodite noaym’s GararTta
(rreyi, kamina) Oyn0 DpaKTHYHO €ZHHEM AMKepenoM eHepril ana mwopeH,
igmi goxepena (sitep 1 BomA) mocizany HesHauHe Micie.

Tinesru y XX cor. aavmephamueni nyepesa eHepril cranu Bigirpa-
BATH TOMITHY pojib B eHepretuili. Ipuxnagamu rakux mwmepesn eneprii
€ zidpoesexmpocmanyii, amomui cmanyii, simpozenepamopu, COHAYHI
6amapei (puc. 1—4).

AnpTepHATHUBHI D¥epena eBepril, poapolseHHa # CTBODEHHA AKHX
norpefye SHAYEMX BUTDAT, BEHUKAM «He BijJ A00pOro mwrTar. AMKe
came vy XX CT. pisko 3p0ciio BHKOPHCTaHHA TEIJIOBHX MAIIWH — OPH-

Puc. 1. linpoenextpoctanyin {fninpoltC)




Pmc. 2. 3aranbuviit BUrRRA aTOMHOT Puc. 3. Bitporene- Puc. 4. NaHenb COHAUHKX

enexkrpoctanyll {(3anopisoka AEC) parop Garapei

CTPOIB, 110 II€PETBOPIOIOTE €HEPTilc najiMBa Ha iHHIL BHAH {(eJIeKTDHYHY,
mexaHiuny). IneTncs Hacamnepen npo asTomobini Ta peinTyY TPAHCHODT-
HEX 3acobiB, IHO BUKOPHCTOBYIOTE AK AXKepeao eHepril HPOAVKTH nepe-
pobky Hagpmu (nepeaycim Gemsun). KpiMm Toro, npaxkTHYHO BCIOKM JJIS
obirpiBaHHA MUTAA TA HPUNOTYBAHHS XKi 38CTOCOBYIOTE HIPHCTpOL, HIC
CnanioTs npupodnuii za3. Heit cammii ras y suaunifi xinexocri sm-
KOPHCTOBYIOTh TAKOXK Y BHPOOHMUYNX nponecax {Meranyprisi, Ximiusmwi
curTes). Tas, Ha(dTY, 6Y2iaasa BACTOCOBYIOTH AJif BUDOONEHHS efeKTPO-
eHeprii Ha TeIJIOBMX eNeKTPOCTAHLIAX.

Sk By smHacTe, 383HAYEHI BHIHM NAJHMBA € SUKONHUMU Decypcamil
1ix samacy oOmexceni. HIsnnre 3binbnresHs KiABKOCTI TenyioBHX Ma-
INMH JIpM3BEJIC JI0 SHMKHEHHS YMManaoi YacTHHH BHKOIHHNX pecypcii.
Tax, minepitony apromobinis npubamaso sa 100 poxis «3’imu» sHaumy
Kinekicte ceBirToBmx sanacis madra. 3a omimxamm daxisnie, sanacm
IPUPOAHOTO TA3Y BHUYEPHAaOTRCA nporaroMm xeck 40 pokis. Memio 6inpine
PosBigaHmX sanacis Byriang — Ha KiILKa COTEHE POKiB CIIOMKHBaHHSA.

E Po3MipKoBYEMO Npo 36epeeHHA eHepreTUMHUX pecypciB

Hapegpeni Bumie Aami ceiguaTh npo Te, mo uepe3 10-15 pokis
3BUYHI 3apa3 BHOYM NANWEBEa (HAUPHEKJIAZ, OeH3WH) ONMHATLCA HA MeXi
spuxnenna. o x pobGuru?

Ha croropsi DpOTIOHYIOTE Taki mpu HANPAMKU PO3G'A3IAHHA NPO-
onemu mMaiilbymHbOZO «EHEPZEeMUHHOZ0 2071001».

1. Exonomis Haaguux eukonuux pecypcis. Izetscs npo BHKO-
PUCTAHHA HOBHX TEXHIYHHX DIleRb — eHEep2o3BeEPeNcHUX MexXHOAoziil.

2. Iocmynosa 3amina naausa 3 8UKONHUX Pecypcie HA NaAUeo,
ofepxcysane 3 pocaun. 3apas HA NPAKTHII BiKe BHKODPHCTOBYIOTH HBA
TMHH TeXHOJOrill BHpDOOHHOTBA DOCHHHEHOTNO NanuBa: BHAOOYRaHHA 3a-
MiHHUKiB OeHBHMHY 3 DOCHHH, IO MICTATE IYKOpP, T& mepepobisuHs
onii, onepxysanol 3 geAKuX pocauH (Hanpuriaz, pinaxa), Ha nuzenn
He nanupo, fonepexsni pospaxyvuky situnsuaunx daxisiis noxasywors,
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Puc. 5. 3aranoHni purnag

UI0 38 PO3YMHOIO BMKODHCTAHHA HOCiBRI nio-
i Kpaiuy J03BONAIOTH NOBHiCcTIO 3abesneunTn
pryTpimE] notpebur B mammuBi.

3. Burxopucmanha aabmepHAMUGHUX
docepen  enepeii. Hacamnepea iperscst npo
a0epry Ta mepmondepny exneprii. BuxonHmx
sanacis ypany — 1ajdBa IS aTOMHUX CTaH-
nift - BHCTAYHTH HA KiNBKA COTEeHL PORIB. ¥V
Barareox kpaisax (@paumnia, Vepaina, CIIIA)
nedl BuI BHpOGHHITBa eJjterrTpudHol ermeprii €
onEmM i3 nposiguux. Tak, B Vrpaiki Ba arom-
HHX CTAHIIAX BEPOOIHIOTE OJMBBKO HOJIOBMEHU

BOCAIAHOT TEPMORREPHOT YCTa- Beiel emexTpoeseprii.
HOBKM HepuuepnauM MXKepesioM MOXKe CTaTH
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repMosiiepHEa enepria (pec. 5). 3amacis Bam-
KOro BOZHIC -— II&JINBA NN TEPMOSNIEDHOIC yC-
TarkyBaHEs — y CeiToBOMY OKeaHi BHCTa4UTH
Aaa 3abesneyenHA noTped JiofgcTea Ha Gararo
THCHYONITSE.

3HBMOMUMOCH 3 eHeprozbepeHMMN TEXHONOTIAMY

3 nonepenaboro Kypey disuky Bu Bie 3Haere Hpo OXME 31 cno-
colie eHeprozfepereHHa ~ IAMIHY TPaJUUifHEX eNCKTDHUHMX Jamin
posmapoBanirs Ha Hosud run exonomivnux samn. ek npocruii cnocit
Hacnpaeai Bpakae, Tax, sKuo y KBapTupi 3aMisuTtu Bei Tpapuniiiai
JAaMIE pPO3JKAPIOBAHHA Ha €KOHOMIYHI, TO CHOMXHBaHHHA eHepril ansa
ocBiT/IeHHs sMeHimuThcA npubausao B 10 pasie (1). Pasom is pqum cy-
YACHL NPUHIMITH eHepro3tepeen s NONAraKwTh He JIHMIIe B 3aCTOCYBAH-
Hi nepHMX HOBUHOR, Hexall i yuikanssux. IIDUHIHIIOBHM € 3aBiaHHA
KOMNNEKCH020 BUKOPUCTIAHHA KiAbKOX MeXHOA02L,

IIpoinocTpyeMo oo Tesy Ha ODpuKIaafi ssuyaiinol keaprups. Hai-
6inpmia xinericTs eHeprii, M0 HAAXOOWTH 40 Hel,— Iie eHepriA, fKa He-
obxinua ana obirpisannsa. Bimnosigwo came 3 uworo # cuis DodMHMHATH
eKOHOMHTH. 3aMina TpasuiifHUX BiKOH HA CKJIONAKETH, VTElJIeHHS IBe-
peii, HAHECEHHA CHEHiaJBHOIO TEIJIOZAXMCHOIO HOKPWITA HA 30BHIOIHI
crinu GYOQMHKY AO3BOAAIOTH 3MEHIIHUTH CIOXHBAHHS TeIla Ha JEeCcHTKH
Bincorxkis. Napaua Boma HagxomuTh v Barapel OyauHKIB Bij TeILIOENEKT-
pocTagitii, zaseMyuail po3TAOBANMX Ha BiAcTaHL B Zexinpra inomerpin.
Ve mio BiACTAHL MrAPAYA BOJAA NPOXOAHUTH 1o Tpybax. Xoua 1pybu i izo-
AKIOTH, YCe ONHO TaKuil noBrufl X NOCTAYAHHSA OB ASaHWH 3 BeJOI-
Kumyu BrpataMy Teria. Hiiro »x obirpisay {enewrpuunuil abo rasoemii
KOTEN) YCTAHOBHTH B KBapTupi, To mell IAX CHRIAgaTHMe Juine Kinesxa
MeTpis — OUeBHAHO, M0 3a IHmMMX PiBHUX YMOB KinbKOCTL Termna pnsa
obirpipanHs O6yae norpibHo 3HAYHO MeHINe, BLABIN TOrQ, KOTEA HE TLNBKH
Harpisae Garapei, ase i 3afeameuye rapsuy BOAY A KYyXHiI Ta BaHHOL



Hans exomomii esexTpHuHOl eHeprii ciif 3acTOCOBYB&TH BULIE3Ta-
AaHi eKOHOMIYHI JaMIH Ta eJIEKTPHYHI HNPUIALN 3 HEBEJIWKUM CIOMH-
paHHaM exeprii. (HomipryiiTe, 3a paXYHOK HOro Ie MOMKNKBA HOHOMiH
B nomiBKax.)

My HaBenu HpOCTHH NPUKIAK KOMIJIEKCHOTO IiIXOaxy HO exep-
ro3fepiranes B HOMEIIKAHEAX. ABaJoridHi mpwHIHMOH, TiALKY 31 3Hay-
HO OlrpioaM KinbkicHuM edexroM, YCHiEO 3a8CTOCOBYIOTH 1 HIONO BH-
pOCHHYHMX IPOnecis.

Aiznaemocsa, ax BOAWBAE YeNACEHepreTyka Ha npapony

HJoxn rennori cramiil He many BeluKOl DOTYXRKHOCTI, a8 aBTOMO-
6inis Gyno pebararo, WKINAVWBICTL TENNOBUX MAIUH He HyiKe TypOysaJa
moncreo. TpobreMa cTana akTyasibHOW B Apyriil nodosuri XX cr., Ko
3'ABUNIMCH KHCHOTHI AOLHi, cripryrHeHi BUKKIaMu 3 TpyO enerrpocranii
OPOAVKTIB 3arOpAHHA BYIiJH, JIOAH MOYaNH 3aJUXATHCH B aBTOMGOINE-
HEX 3aTOopax, BAMXATH DAasoM 3 HOBiTpsiM OTpYHHME uwagHMil ras Toio.

Vyeri npononyIoTE pisHi TexHiuHi pilreHHA ANA 3MEHINEHHN IIKiR-
JIMBOCTI TeNJIOBMX MaiIMH, SIK OpUKIaj HapegeMo Kinkska HafiBa)xXausi-
X pieHs 0X0 3MEHINeHHA BHKUAIB GeHBMHOBMX ABMIYHIB:

— BHAAJIAHHA 31 cKaagy OeHSMHY OTPYHHHX CHOJYK CBUHILIO;

—- «OOCHAJHOBARHHA» 9YaJHOIO T'R3Y N0 MEHII MKIANIWUBOro syrie-
KHCHOIO rasy 3a JONOMOTON cHeniaibkEERX npuctpolis;

— BuKopucraHeEs rifpuanpx aproMo0inir, OCHaIIEHHX ABOMA
ABUTFYHAMHM — eJeKTDUYHuM i OeHauHOBEM: €KONOrigHO YHCTHIH enex-
TPUYHAN ABUryH RoHinsHO BuxopucTosysarTe B micri (fe sabararo as-
romobinis), a Gensumosmit — 3a wmicroMm {(Fe 3abpyiHeHHs HOBITPA He
€ TakuM Hebeaneunum);

— CTBOpPEHHS eJeKTPoMoO6iaiB — exomnoriuxo yucTux asromobiiis,
10 MPaIoITE Ha COHAYHUX OaTapesAx. 3apas icHyioTs gocaimHi apas-
K¥ UK cupamkiix asToMobinis maiifyTursoro {puc. 6). Enxexrpomobini
OPaSKTHYEHO He 3abpyAHIOITE AOBKIANA: B HUX BHKODHCTOBYETHCS €JeH-
TPHYHHE LBHETYH, [0 KUBHTHCH Bif aryMy-
NATOpiB, NiAsapaAxka AKHX 3gifcHIOETHCH BiY
coasyEnx OaTapeii.

Hns mopcrsa icaye uie ogHa BeJIMKa IIPO-
Grema. Piu y Tim, 1m0 ninx gac poboru TennoBux
MARmMBH BHAinAeThcAa Byriexkucauii ras (CO,),
Akl v Beaukifi KinesKocTi ctae Ay:xe Hebes-
neunumM. 3a onixamp Buenmx, 3a 200 poxis
inTeHcHBHOI POGOTH TEINOBHX MAINKH B 8TMOC-
fepy Oys10 BUKHHYTO OMH3BK0 OFHOTO TPHIALHO-
Ha (10'%) romu CO,. 1ls Benuuesna KiibKicTh
BYTJIEKHMCJIOI'C Ta3y CIPHYHHEHJA TAK 3BAHKMR Pwc. 6. 30BHi eneTpuuNi asTo-
HAPDHUKOBHH e{exT -~ NiJBHIEHHA TeMoe- MO6ini 308CiM HE BIOPI3HAIOTLCA
patypu nosepxai 3emai. HJomy rak cranoca? 8in CBOIX «BenanHosux Bpatis»
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CoHue, SK BH 3HAETE, He TINLKH OCEITVIOE, axe i obirpiBae 3emiio.
IIle cro pokir TOMY ofepIKRyBaHe J3eMJIC0 TEIIO IPAKTUYHO IIOBHICTIO
BHUIOPOMIHIOBAIOCE (IOBEpTaNoch) v KocMmoce., OcraHHIME pOKaMH Y BEpX-
HiX mapax armocdepy HaAKOUMUYUAACH 3HAYHA KINBRICTE BYTNEKHCIOTO
a3y i el ras cras CBOCPLAHNM JIsepKaNOM» JINA BHIPOMIHIOBAHHS 3 O~
BepxHi 3emni. ¥ peaynnrari yacTuHa eHeprii aarpmMyerscs B armocdepi
# Harpisae 1i. Yepes napHHEKOBMH edexT cepeHd TEeMIepaTypa DOBepXHi
3emui migeummnnacs ga 0,6 °C. Aute BapiTh e HeBeJTHKe HATDIBAHHSA BIKe
NPH3BEJ0, Ha AYMKY 0ararTeOx yYeHNX, A0 rmofanbH@x aMiH KJIiMary.
fAxmio x cepexHsa Temneparypa noeepxHi 3emuri migsumurbes Ha 2°C,
TO HEMUHYUYHMH CTEHYTH IIo0anbHi KaTakjisM#: TAHEHHS ALOHOBUKIB,
nigpiManus piBea CeBiToBOroc OKeany, 3aTONNCHHS TIOPTOBMX MicT Ta im.

Ife6 yuuruayrn rakux xaracrpodiunmx xHaeniakis, v 1997 p.
8 M. Kioro (fAnouis) ypaau Gararbox pain mipatmcenu Tak ssauui
Kiorepxnit #HpoTokon. 3rifHe 3 IHM EPOTOKOIOM A% KOMHOL Kpaldu
cBiTy BH3Ha4eHO MaKcuManbHHE 06’em BukuaiB CO, (Bif mpoMHCIOBHX
i noGyToBHX miKepen pazom). Hximo pe#t of’eM mepesuIineno, To KpaiHa-
HOPYIMHRK CHONAYye NesHy cyMmy mrpady, AKa I0TiM BHKODHCTOBYETLCH
AJIA 3HVOKEHHS DPIBHA BHEHIIB,

Y numai 2008 p. xpainw «pennxol siciMRu» miftniny aroam mozo
aMeHirenuEA g0 2060 p. mrixnusux suxunis B armocdepy wa 50 %.

u Miabusaemo nincymen

Hadrra, npuposnwuii ras i syrinng — e BEKOUHI pecypcH, 3aracy
AKHX € Budepnuumy, obmerxenunu. Hlamake abinemenns rinpxocti
TEIJIOBHX MAINWH HPH3BENe O He3l0BOPOTHOTC IHUKHEHHS 3HAYHOL
YACTHHH BHKOIHUX pecypcis.

OcHOBHI HANDAMKHN HIONO IIOHONAHHSA eHepreTHuHol KpHaH:

— eKOHOMiA HAABHUX BHKOIHHX pecypcis;

— [OCTYIIOBA 3aMiHA NAJKMBA 3 BHKOIHHX PecypcisB Ha Nanuso,
OJepIKyBaHe 3 POCJIHH; )

- BHKOPHUCTAHHA AJBTEDHATHBHUX AMepeJs eHeprii, HacaMuepes
siepHol Ta repmoAnepHol emeprii. )

BuropucTanHa HOBITHIX TeXHOOri# JO3BOAAC 3MEHIIHTH CIIOMH-
BaHHSA Teiiopol emepril B gekinbka paais.

Tennosi mxepena eneprii (ocobampBo vy Benukiil KiNLKOoCT) HAATO
HETATHBHO BILIMBAIOTL Ha HaBKROJHInHe cepepoBuine. KinpriceTs mxin-
JMBUX BHKUJIB aas roxHOl Kpainm ofimerxena pimnosixmo go mixuHa-
poanol yroax (Kiorepxkuit rrporoxkon).

? KonTponbki 3anutaiHa
1. Axi grepena exeprii 3BaBHa BUKOPUCTOBYE MOACTBO? 2. Aki ICHYIOTL TUIW ankTep-
HATHBHUX JKepen eHeprii? 3. Aka npuuviHa 6e3NOBOPOTHOTO IMEHLLIEHHS BUKOTIHIKX
pecypcis? 4. [lepeniuith OCHOBHI HANPAMKY NOJONAHKA eHepreTUuHOT Kpuau. 5. Ha-
BeAiTh NPUKNASK exepro3zfepemHux TexHonorin, 6. Ak BAnNMBaIOTL Tennoei gxe-
pena edeprit Ha HaskonawwHe cepegosnwe? 7. Lo Take KioTChbkui npoTokon?



YCTMHA AeAKHX PEYOBHMH Y TBepAOMY cTani

FyctMHa neAKMX pedyoBMH Yy piaxomy crani

I'ycTHHa AesAKHX peyoBMH y rasonofibHomy crani
(aa remneparypn 0°C 13 trcky 760 MM pr. cr.)




Poagin 1 «<sMEXAHIYHWIA PYX»
NE 1. 2. a) mowHa; 6) He moxHa. 4. 7.5 m, 4075 m. N2 2.1, Hi. 2. 16 m/c. 3. lonomy. 4. 1 m/c.
5.25xB. 6. 216 km. 7. v, = 36 km/rog, v, = 6 km/rop. 8. 30 c. N2 3. 1, 60 km/rop. 2. 70 km/rog.
3.6 km/irof.  N° 4.4, 66,7 km/rop. 5. a) 540 km; 6) 90 Km, 270 kM, 180 km; B) 30 km/rop, 90 km/rog,
60 km/rog )60 km/rog. N25.1.0,75¢ 2.1506/c.3.506/c.4.0,2¢. N26.2,2cm. 3,2 ¢ 4.480.
5.05¢2T4, 6,201 7.20cm, 80¢cm, N27.3.2¢.4.05¢. N?8.4.7axk. 7*. 3 touHicrio 17 mm.
JaspauHA ANA camonepesipku 3a poaginom 1

112131415617 |8 9 10 11 12 | 13 14 15

6iri6lajeiBiala|3xmron

54 km/rog, 75 xm/irop, | 70 kmfrog,
15mic | 200001 2KM 1150 oy | 80 kwiron

Poagin 2 «<B3AEMOAIA TIN»

N®10.6,0,1m/C.7.45 KR B. 20 m/c. NE11.1, 1000 H. 2. Big 20 0 120 H. 3. 300 H, 0 H. 5. 20 H,
80H, 120H, 180H. N®12.1.6H. 2. 60Kr. 4. 70 H. 5.1, N°13.3,5cm. 4.0,2H.5.1,68H.
6.100r.7.3125kr/m3. N214.1 . Hi.3.3H,2H.4.04.5.25kr. N215 1. 54k 2.m, = 18kr,
m,=30kKkr. 3. 16 kr. 4.30 cm. 5. 20kr. N2 16.1.Ha5cm. 2. B kr. 3. 250 H, Ha 12 ¢m. 4. 510 H.
5.30 1, 15cm. N2 17. 5, 3meHumtocs B 1,5 pasy. 6. 3 Mila. 7.60kr. N2 18, 4. 1,6k
N2 19.2.200 Na. 3. 1 m. 4. 103 kH. 5. Tuck pisnuit. 6. 80 kr. N2 20.5,73,3 klNa, =700 mm pT. cT.
6.20m. 7.3517xkH. N22Y. 1, Binbwe wa 2 kla. 2. 94, 56 klla. 3. 16 om 4.180«fla.
N222. 1. YHua 2.10KH. 3. 100 H. 4. 60 cm2. 5. 1,2 kH. N2 23.2.3,2 H. 3. 1 o, 4. 1/4 Bpycka.
5.6H.6. 5,4 kr, 2700 kr/m3. 8. 1400 k. N2 24.2. 3gepxy BHU3: rac, BOA3, pryTh; T — nilonnacrosa,
2 - ny6oBa, 3 — cranesa. 3. bype. 4. 200 1. N2 25.2, 900 «r. 3. 2 H. 4. 145 MH. 5. 3meHumToeR
Ha 582,5 M. 6. 1,09 kr/m2, 7. 0,99 xr/m?,

3apgavHn gnn camonepesipku 3a poaginom 2

Yacmuna 1

2i3/4|5:6,7|8B:9 10 11 12 13 14 15 16
FromlFLF L AF) 1 F 15kr, |60H
TepTE v ¥ npyw V2 TRMF [ ¥

6ir|Bibirjaj6ia £ =F, NP 40H | S50H/m | 250 Kr 10k |10 cm

Yacmumna 2

2134 5{6,7i8(910 1" 12 13 14 15 16

6:6i6{sjajaip|a]r [744mMmprcr| 25m | 16cm | 4mm | 200cm® | 4000 kr/m?

Poagin 3 «<POBOTA { EHEPTIR»
N 26.6. 3 m. 7. Cuna TakinKg, 200 [k 8. 1 M/c. 9. 120 [Ix. 10. 200 fix. N2 27.1. Ogusagusti-
KNacHuK, 2, 3meHtumnToes. 4. 3,2 kK. 5. 6 ¢. 6. 50 kH. N¢ 28. 3, 24 [bx. 4. 36inbwimnacs Ha
12 kibk. N229. 1,25 kbk 2. 36Ginolntbcs HA 4 MIX. 3. 225 k/bx. 4. 32 k. N2 30. 2, Hi.
3.250 k. 4. 180 Ix. 5. 15 m. N231. 1, Ha60cm 2. 100 H. 3. 7,5 cm. 4, 150 H. 5. 250 H,
N232 1.80%. 2. 200 1. 3.80%. 4. 16 k. 5. 250 H.
3appansn g caMmonepesipku 3a pozpinom 3

213{4|5:6{7[8|9:1011] 12 13 14 15 16 | 17 18

6|6fjalrjaja[r|{a| 6| a|30«kH{S50krx|67% ] 12Bxr | B80% ] 1m |25 75k

Po3gin 4 <TEMAOBI ABNELA»
N2 39. 4, 1,2 k[I%. 5. 3i crani. 6. Onin. 7. 540,8 x[1x. 8. 1 — soRote, 2 — migHe, 3 — amomiHiese.
N2 40.4,70°C. 2. 16 n. 3. 250 fx/kr°C). N° 41.3, 270 MAx. 4. 2 r. 5. 33% 6.393r.
N242.1,133,3%, 2.6532 Mix. 3. 11,5 xBr. N2 45. 2, 363 °C. 3, 1065 k/ix. 4. 784 MIx
5.104 k1. 6.79°C. N247.5 23 MJx, 2,3 kr. 6. Ha 30,52 M{x. 7. Hi.
3asnaHHA AAA camonepesipku 3a poaginom 4
Yacmuna 1 YacmuHa 2

2:3141°5 6 7 8 112131415 6 7 8

Bia|075i250°C|[150n,100n{1,26kH|| B (2|88 | r |447 kK 44350 [« |05%r
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Eneprin 144

- Kiger#aHa 148

-— nopHa MeXariuHa 149
-— poTeHniasLHa 145
Hoperricrs 67
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— Apximena 114
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~- glepexenns egeprii 151
— IMTackann 97

3syx 35, 39
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— ryusicrs 39
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Cuna 56
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§ 1. Mexaniunnit pyx. BigsocuicTs pyxy. Tpackropis.

Iaax, SKAM OPOMINIIO TIMO o . v o i i i et e vvnerreennnnnnsssnsnnenas 4
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HEHAIIEB Ilzop IOpiiiosuy,
KIPROXIH Muxora Muxaitnosuy

PISHRA

8 knac
IligpyusREK A4 3arajibHOOCBITHIX
HABYANBHMX 3aKJIaJiB

Pepaxrop I'. B. Jonina
Texmiunuil penaxrop C. A. axapuenro
Kopexrop H. B. Kpacua

ITianucano xo gpyky 25.05.2008. Popmar T0x100/16.
HManip odcernuii. Mapuirypa Hlxinsua. Hpyx obcernnit.
Y. apyx. apk. 20,64, OGa.-sun. apx. 26,7, Hakaax 137 500 opum.
Bam. Ne 8-0664,

11 «Pasox-HT». Crizourso K Ne 2121 nin 10.03.2005.
61052 Xaprirp, npos. CiMdeporoasenruii, 6

Bigapyxosano BAT «Xapxisesnxa kumxkosa dabpuxa “I'mobyc”»
61012, m. Xapkis, syn. Earennca, 11.



IHCTPYRIIA 3 BE3IIEKH
AJA KABIHETY ®I3HKH

N

{ ]

32 i nonoxenun

—

1.1. Ircrpyruin 3 Sesnexy ana xabinery disuxy BapwaABLHOTO 3aKJIa-
Y CHCTeMH 3arayipaol cepeaHnrol OCBITH HOIMMHEPIOCETECH HA BCIX y9acHBKIR
HABYAJNLHO-BHXOBHOIO NPOHECY HiJ Yac IpOoBeAeHHs 3aHATH 3 (hisukn (ne-
mopcrpanifinux gocaizis, naGoparopunx i mpaxkTHusHX pobir).

1.2, Tlix yac OPOBENCHHA HABYAJNBHO-BHXOBHOTO npouecy y kabime-
Tax (isUKH 3aTAABHOOCBITHIX HapYANbLHMX 3aKA8JiR yYHi OpOXOAATS iH-
cTpyrTadk 3 Oesnexy opani Ta HasuaHisd, HaJaHHA Nepioi (Aoaikapebxoi)
JONOMOIH HPH XAPAKTePHHX VIIKOMMEHHAX, [HCTPYKTAX IPOBOAUTL yul-
Tenab Gisuky Nepex novaTKoM zamgTh v Kabimerl isuxn, npo mwo apidfic-
HIOETLCA 3AMEC V XKYDHAIL.

Bumotm Geaneku nepes novarkom poGoru

4

2.1. Yitro g'scyiire mopAfox i npasmnie OGesmewHOro NpPOBeJeHH#A
Joeainy.

2.2. 3eiasuirs poboue micme rix veix se morpibaux ans poborm mpes-
meriB i MaTepianis.

2.3. Ilepenipre HaasHicTh, i Hagiliricrs s'¢HYBAABEUX NPOBIHUKIE,
OpUIAZiB TR iHDMX upeameTiB, HeoOXiARHX AAA BUKOHAHHA 3aBAAHHA.

2.4. HoynpaliTe BAKORYBATH 3ABAAHHN TiMLKH 3 JOBBOJXY BIUTENA.

2.5, Buxonyiire rinsku Ty pobory, mo mepexbavena aapianesm afio
JOPYUEHS BUUTEIEM.

N

BuMorn $93neKi B @KCTPEMARLHMX CHTyaLinK

3.1. ¥V pasi rpasMyBamus (nopamesus, onixu romjp) abo mpz mesxy-
MOHM] HeraiHO DOBiffoMTE BUMTENA.

3.2. V pasi suguxHenHS HemepexbauyBaHOrO 3aropAHHSA, IOMeNHKi
TOImo HeoBxiHO TepMiNOBO NOBIJOMUTH PO e BYHTeNH.




4 ew Bumorw Geznexy nig vac auxouaumpoqoﬂ

4.1. Byasre yeamui # aucuunaiBoBadi, TOYHO BHKOHYHTE BRA3IBKH
BYHTEA.

4.2. Poamimyiite npunagy, mMatepiaam, ofnafHadld HAa cBoeMy pobo-
oMy micni Tax, 1mob gamobirti ix nagingio afo nepexHIaAHHIO.

4.3. Hix vac npopefenns gocnizis He KonycxaiiTe rpAHEYHEX HABAH-
TAMMEHb BUMIDIOBANBHUX ODUAALIB.

4.4. Crexre 32 cupaBHicTiO Beix Kpinnens y npupafax i npueTposx.
He poropryitTecs 1o ofepToBuX HACTHH MAmMH | He Haxmasaitrtecs Haj
HHMH,

4.5, [insa crknafaHHEA eKCHEPMMEHTAJLHEX YCTAHOBOK KOpHCTYiTecs
OpoBifHUKaME 3 KJeMaMM Ta 3amobhKEMME udoxjgaMu 3 MimsHoIo izons-
1ie1o Ta 6e3 BHANMHY HOMKONKeHb.,

4.6. CKaananyy enekTpHYHe KOJO, YEMKaTe NepeTHHY NPOBiIHIKIR;
3aBOpOHACTECH KOPHCTYBATHCH NPOBIAHMKaM®E i3 CHpanbOBAHOIO izona-
nicw i BUMHKAYAME BiIKPHTOrO THIY.

4.7. JI>kepeno cTpyMy B ASKTDUYHE KOJO BMHKaNTe B OCTAHHIO YepTy.
Crnagese KoMo sMHKalire Tinbky nicns nepenipky i 3 fjospoily punTend.
HaspmicTe HAUDPYr# B KOJi MOMHA epeBipars TLABKM npuaaxamu abo
HORAMYHUKAMY HAIDYFH.

4.8. He poropryiiTech Ko exemenTis KoX4, B0 HE MAajOTh izoagnil i ne-
pebysasors nixg Hanpyrowo. He puxonyiitre moBTODHO 3'ciHAHL ¥V KoJaX i He
saMiERiiTe 3ano0iMHEMKY J0O BUMHKAHHEA JKepesa eJeKTPOXUBICHHEA.

4.9. Kopucryiitech iHCTpYMeaTOM i3 3ai30/LOBAHUMA PYYKAMH.

4.10. Ticnsa aaxivuenns poGOTH BEMKHITE HXXepeio eJeKTPOMHBICH-
HA, & NOTiM po306epiTh eNerTPHIHES KOXO,

4.11. He sanumaiite poboye micume Ge3 ZO3BONY BUHTENH.

4.12. BusAiBHBIIM HecnpaBHiCTE B e/eKTPHMYERX HPUCTPOAX, OO nepe-
OyBaloTh mij HAOPYIol, Hera#fiHO BEMKHITL JIKEDEN0O eMeKTDOKHBJICHHS
i NOBIAOMTE IPO HECHPABHICTE VUHTENd.

4.13. [lnsa OpHEAHAHHSA CHOMUBAYIBR A0 Meperi KOpHCTYHTecHd ImITem-
CeJIbHHMH 3’¢THAHHAMME,

Bumorw Geinexn nicnn sakinveHnn poborn

IlpubGrpaasa pobouux Micus nicna saKiHYyeHHs NPAKTHYIHNX 3aHATh
BHKOHYHATE 3 KO3BOAY BUKTEJNHA.




O HEOBXIAHO 3HATH

npo dizvaue asune

N

1) zoBrimiai osBaKH NANHY JaHOrO ABHIA,
YMOBH, 33 AKUX BOHO BiAOyRacTHCH;

2) 3B"#30K JAHOTC ABUING 3 IHIIAME,

3) saxi Qpisyuni BeANYHEN XaPAKTePUIVIOTE
HaHe siBUIIE;

npo npuaax abo opacrpii

/

1) npusHavenwHs;
2) xoucTpyxuin, cxema;
3) mpusun gii;
4) cthepa 3acTOCYBAHHS
i mpaBUIa KOPHCTYHBAHHS;

4) MOMJIMBOCTI NPAKTHYHOIO BUKODHUCTAH- [~ _| O) IepeBary Ta HeAoniku
HA, criocoOu sanofirasssd MxKIANHBEM i
HACAIAKAM OIPOABRY OHHOTO ABHINA .

A POAEY 1 L upo qisnany sesanny
\ s
——-4 1) BAACTHBICTH, AKY

apo Gisuunuit saxon

NN N N T N

1) dopmymosanas, 38’ A30K MiX SKAMH
SBHIIAMHY BCTAHOBJIOE ZAaHWHR 3aK0H;

2) maremarTuunui BUpas;

3} mocnizui GaxKTH, 10 IPHBEIH 10O BCTA~
HOBJeHHS 3aK0HYy abo migTBepKyIoThH
#oro cnpaBeFRAUBICTE;

4) mexi sacrocysanua

BeTHYHHA,
2) osmavenns (gedinimia);
3) dbopmyna, ToKA&ZELHE
B OCHOBY O3HA&YEHHA,
38’ A30K 3 iHmIAMY
isrIHAMY BeYNHAME,
4} oauHBEL;
5) criocobu BEMIDIOBAHHSA

xapakTepuaye AaHa bismuna |

BRERER |

/

KINLKICTb TERNOTH

t,°C 4 @ ~ kinexicTs Tengork, Ix
LI SERPEP Q=Lm m — maca, Kr
At -~ 3mina remneparypu, °C
- Q = cpmmAt L) ¢ — MHTOME& TeNJIOEMHICTh, <
A — proMa Temnora KL
[ - Q =Am [ TIaBIeHES, —%
L — nwroma rennora
g Q =¢ mAt by HapOyTBOPEHHES, LL
; 18 T, XB B
HUTOMEA TEILIOTA Miniem mpn(:no‘i ini'
3TOPABHA IIaIK-
Ba, [/Kr
Y n =2 1009 n =222 100 %
Q =am Harp Q Tenx. A8
q BHE BHL
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MEXAHIYHUA PYX
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pissomipanril pyx

OGepransEni pyx
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Cuna raxinna, H

Cana npymuoeri, H

L -  Cuan reprs xopsaans, H
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P‘;‘H}R = mg 4 ‘F;Ipym = kx F]‘ep’m KOB3 = NN
4 N ) I
g — NpHCKOPeRHS k — OPCTKICTD, H i — xoetimienr repra
BIIBHOTO NMANiHEH, M | KOB3aHHH
RI
Cunxa ruery, H Bara riaa, H - Apximenona cuna, H
= IS N V|
F = pS 7 P = mg i ] ‘F:ipx = pgmaﬁ HacT
/ N
POBOTA TA EHEPIIA
J I A
Mexaniuna Horyzxmicrs, ITorerniaanaa 1 Kimerurna
pobora, [ix Br enmeprin, Tx eneprig, I
-
DLAAX, M MexamiuHa BHCOTA BiHOCHO mBHAKICTE
¥ || pobora, s HYAROBOTO DiBHA, M pyxy, M/c
2 Y P ¥
A - F l l A ¢ mo 2
I
1 N=Z W, =mgh W,= |
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