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Cracreua orcqera, Marepl4€LJrbHar rorrKa, rpaHl4rlbr npr4MeHr,rMocrz [oH.srzr ((Marepr4anrHafl

TorIKa)). Tpaer<ropr4fl, rryrb, ilepeMeqeHpre. CncrerrH ypaBHeHHfr l.tx rel, 6po[reHHbrx
Beprl4xanbHo BBepx, nol yrnoM K ropr43oHry. 9ro o3Harraer raxlrrfi cnnrsor? floxa:arr
csoficrea AIrflTelra,6porueuuoro noA yfnoM K ropr43oHTy: BpeM-f, noAbeMa paBHo BpeMeHH

rra4eHLrfl , Ko H erlHa.a cKop o crb p aBHa na.{amH ofi .

llpxuonzHefiHoe paBHoMepHoe ABr4xeHr4e, onpeAenesze. Crcopocrb paBHoMepHoro ABr4xeHr4-rr,

orlpeAeneuue, Qopnryna, eAI4HI4IIbI rl3Mepeqnfl, qTo o3Har{aeT yTBepX{AeHZe, qTO CKOpOCTb Tena

cocraBn-fler 1 rr,r/c?. 3anou [psMonanefinoro paBHoMepHofo ABr'rxeHr4a. fpaSzx 3aB]4cnMocrr4

KoopAI4HarbI or BpeMeHI{. ,{oxa:arr Qzszvecxzil ctrllrcl raHreHca yfna HaKnoHa x:x(t) K oc14

a6cr1zcc, nJroqaAh @raryprr noA rpa$r4KoM v*:v*(t).
3. llpxnrollrHefinoe paBHoycKopeHHoe ABr4xeHr4e, onpeAeneHr4e. Vcxopeur,re, QoplayJlr4poBna,

Sopuyna. Qopuyna, erurnr4r\bl I43MepeHuq, qro o3Haqaer yrBeplKAeHr.re, qro ycKopeHr4e reJra

cocraBJl-fiet 7 wlc2?. Cucreua ypaBHeHuit, onwcrtBarou-u4x paBHoycKopeHHoe ABu)KeHr4e.

fpa$vrn x:x(t), vr:v"(t). {or<asarr @zsrauecr<ufi ciuucr raHreHca yrna HaKJroHa v*:v*(t) K ocr4

a6cqucc, nnoruaArz Qraryprr noa rpaQtrKoM v":v^(t)
3arou cJIox(eHrI{ cKopocreft. OopvryJrr4poBKa, Sopnryna. llpznecu4 rpnMepbr,
unnrocrpr4pyrorlll4e nprrMeHeHl4e 3aKoHa cJrox(eHr4.f, cKopocrefi. llpuBecrr4 npr4Mepbt,

Hnnrocrpl4pylo[Il4e neo6xoAr,tMocrb rrepexoAa B rroABr{)KHyro cLrcreMy orcqera Anr perxeHr4-rr

3aAa]i.r4. Onepaqrakr HaA BeKTopaMr4: cJroxeHl,Ie, BbrrrkrraHr4e, yMHoxeHyre Ha r{r4cJro.

llpoeqltpoBaHl,Ie BeKTopoB: KaK HaxoAflT npoeKrlrlr4 BeKTopa, ecJrrr r43BecrHbr KoopAr4Harbr

BeKTopa, ecJII4 I43BecreH MoAynb BeKTopa r4 ero HanpaBneHue K KoopAprHarsofi ocr.r. KorAa
IIpoeKUus BeKTopa na 6cr cr{I4raerc-f, noroxr4rerluofr, orpzrlarelsnofr. Kax uaxo AVTcn MoAyxb
u HanpaBneHl4e BeKTopa B AeKaproeofi czcreMe KoopAVHar) ecJra v3BecrHbr ero npoercr1au'l

Onpe4eneHl4e Maccbr, lrHeprHocrz, ckrJrbr. 3axosrr HlroroHa. Culrr ynpyrocrv, rrpvrqvHbr

Bo3HrrKHoBeHI4.f,, 3aKoH fyxa. Culra rpeHl{[, lpur{r4Hbr BO3HI4KHOBeHWfl, TpeHhe noKo-s r,r rpeH]4e
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6. Bec reJla, evrapeaKrlr4z onopbr. lleperpy:r<a. [or<a:arb, r{To npv ycKopeHHoM ABr.r}KeHr4H BBepx
Bec yBenI'ItII4Baerc-[, BHI{3 - yMeHbIxaercfl. Heeecox,rocrb, onpeAeneHkre, rpv KaKHX ycnoBrrrx
Aocrl{faerc-fl' PasHoMepHoe ABkI}KeHI4e no oKpyx{Hocrr4. Kax nanpaBJreH BeKTop cKopocr' npz
ABI4X(eHI4I4 no oKpyxnocrz? Kaxze Qaxrrr 3ro I4Jlnrocrpvpyror? llpz paBHoMepHoM ABr4x e'ur4
no oKpyxHocrl4 MoAynb cKopocrz reJla ocraercfl Her{3MeHHrrNa. llo.{eMy rorAa reJro ABlrxercfl c
ycKopeHI4ena? llepzoA, r{acrora, uHKJII,IqecKafl r{acrora yrnoBar cKopocrb npr4 ,ilBnr(egr414 no
oKpyxHocra (onpe4eJleHl4q, Sopvynu, eAhHt4 ubr a3Mepeuun). Ceq:u tuneiruou u yr.rrosoil
cKopocTr4.

7' 3axoH BceuupHoro r-srore:a:as, SopnrynzpoBKa, Soprryna. Vcroenr ilpr4MeluMocra Soplay1sr
3aKOHa BCeMr4pHOfO Tf,foTeHr4_rr. VcrcopeHne ceo6oAHoro naAeH Ht na 3eulev 'LL vrvrr',. J vr\wyunne rvbLruuAtlutu rraAgHAA Ha JeMJIe 14 Lpylvx

[JlaHerax' BbIBoA Soplrynrr. llepnaa KocMzqecKar cKopocrr, BblBoa Qoprvry,rbr. 3uaqeuue
nepnofi KocMl'Iqecxofi cr<opocrl4 AJrr Hr43Kofi oxonoseNauofi op6zrrr.

8. Pa6ora nocro-aHHofi czlrr. KoHcepnarl4BHble r4 HeKoHcepBar[BHbre cr4Jrbr, pa6ora cr4nbr
T'sxecrl4, cI4JIbI ynpyrocrz (n ueu cocrol4r rpaSzuecrzfi cloco6 uaxox [eHuflpa6or' cr4rbr
ynpyrocrn), cutrctirpeHklt. Morquocrb, onpeAeJleHrre, Qopruyna, eAkrHr4rlbr r43MeHeHr4r.

KuuerzqecKa-fi 3HeprLI{. (Doplryna, @opuynl4poBKa. Teopeua o Ki4Herr4.recxofi 3Hepfrrr4. Ilo,ryuure
BblpaxeHLre l.nfl TeopeMbl o KI4Herzqecrofi 3HepfI4I4. lloreuqzallsHafl 3Heprr4r, otpeAeneH,4e.
floreuuzaJrbHafl 3HeprI4-tI TeJIa, rtoAH.sroro Ha Bbrcory, ae$opMr4poBaHHofi npyNrzHsl. [1o,ry .,r41-r,

Sopuynu An-s BbrpaxeHLrfl :.rvx BeJrprrrnH.

9. I4uuyllc, 3aKoH coxpaHeHan vMnynlca. l1onyr{hre 3aKoH coxpaHeH r45 LrM.nynbca KaK
cneAcrBl4e 3aKoHoB Hblorona. Oopnaynrr, Qopvrynl4poBKa. 3auxuyrue cucreMEr ren. Kaxze
ofpaHI'I qeHI4-[ HaKJIaAbIBaTOTQfl Ha I4CnOnb3OBaHUe 3aKOHa COXpaHeHW' LrMnynrca? LIwnyJrbc
cLrlrbr,3aKoH I43MeHeHrrf, I4Mrlynbca reJla (cuc'revrr ren). 3axos coxpaHeH4fl MexaHzqecrcofi
3HeprI4I4, Qopuyna, Qopuynl4poBKa. fpanzqrr npr4MeHzMocrr{ 3aKoHa coxpaHeH r4n ?Heprvr4.
3axou r43MeHeHrrfl lrreprurur cr4creMbr reJr.

10' ocuosHrre repMrrHbl 14 IloH-f,rIz.q MKT. AroMHa-f, erhHLrr\aMaccbr, orHocr4Te ru)HaflaroMHa-'
Macca, 1 uolr BeqecrBa, Mon-flpHafl Macca BeulecrBa, r{r4cJro Aeora4po, Qopvrylbr Bbrr{r4cJr eH1rr
KoJII4rIecrBa BeulecrBa' Maccbl MoneKyJIbI, KoHUeHTpaUu{. OcnoeHrre rroJlox{errvfl MI(T,
orlblrHoe noArBepxAeHLIe (az0Qy:ru, 6poyuoBcKoe ABr{xeHhe, rrpr4rq)r(eHr4e cBr.iHuoBbrx
IIZnr4HApoB - rrro co6ofi npeAcraBJr{}or, rrro uoATeepNaaror)

11' Arperaruble cocro flHLrfl BellecrBa. Cpannzrb Mex(MorreKynflpHoe paccroflHr4el
MexMoneKynf,pHoe [pI4Tq](eHI4e' cKopocTb ABI4XeHWfl MoJIeKyJr, Xapar(Tep ABu)KeHu n. OtJ.w,tust
B crpoeHl4u tr \IraBlreHuv KpI4 craJlnr4 qecKr4x z anropoubrx re,rr. Tenaneparypa, $wzuqecrzfi
cMbIcJI. LLIxala I]enrcza (uro npzu_rrro 3a HoJrb, rrro npzHrro 3a 100 "C, KaK flonyr{aJr
onpeAeJlenze I 'C). A6corlorHa.a repMoAI4HaMI,IqecKa.f, uKana (rirxa,ra Ke,rbsqrra), a6co;rro.rrrr,rir
HoJIb' ero Susrz'recKzfi cMbIcJI, coorHorueHue MexAy reMneparypofi 11o rxKaJ]e Ifenrcnr a
a6comorHofi reuneparypofi .

12' ZAeanrHrrfi ras' Vpannenze MenAeneeBa - KnanefipoHa, ypaBHeHr4e cocro-sH Lrfl wrearr,Horo
rasa (orpaHvr-9eHllfl, na{ta4ueaeMble Ha ucrroJrb3oBaHue ypaBHeHr4r) ocnoeuoe ypaBHeHvre
MKT, AoKa3arb yrBepxAeH[e, qro reMneparypa - Mepa cpe4Hefr KI4Herr4qecrcofr f Heprr,ih
ABI{xeHut MoneKyl. 3axoH {alrroua. Onltr IITrepua, B qeM cocror,fr, TpaKToBKa pe3ynbrar.oB -
vervr o6ycJroBneHo cMeueHr4e n pacur4peHze [orocbl. I4sonpoUeccbt _ orpeAqrerrrc. 3atrorrur



Eofins - Mapzorra,IIIaptx, fefi-JftoccaKa. (DopnrynzpoBKr4, Soprulynn, rpaQnxa rpollecca B

KoopALrHarax (V;p), (p;T), (V;T)
13. Buyrpennflr 3Heprr4.rr, onpeAeJreHr4e, BHyrpeHHr-f, oHepfr4fl rrAeanbHoro ra3a, r{eM

o6ycnonnena, Qopuyna. Cuoco6rr r43MeHeHr4-rr BHyrpeHnefi eneprzu. Karc oilpeAenr4rr pa6ory
ra3a, pa6ota ra3a B rlrlKrr4qecKr4x ilpoueccax. lloroxurerbHa.s u orpvrJareJrbHafl pa6ora ra3a.

flepnrrfi 3aKoH TepMoIr4HaMr4Kr4. Kax sanucbrBaerc.f, nepnsrfi 3aKoH repMoAr4Har,rrtrKkr p.nfl

r43onpoqeccos? l.ir' agua6arHoro npoqecca?

14. flpzuqran 1eitclr:as u ocHoBHbre 3JreMeHTbr rerrJroBoro ABurarexr. Pa6ora H Knr rcnJroBofo

ABr4farenn. I]zrn KapHo, KnI rlr4Kna Kapuo, croco6rr yBenurleHr,rr KrrA TerrJroBoro ABnrare.flr.
O6parzvrbre r4 ueo6parzMbre npolleccbr. Bropofi 3aKoH repMoAr4HaMr4cr4, llouelay pa6ora

xonoAr4nbHr4Ka He Hapyuaer BTopofi saxoH TepMoAr4Hattuxu? B qeu cocror4T npo6rertaa

rerrJroBo ro 3 arpq3 H eHr4fl oKpyx{arol1efi cpe4br, rrapHr4KoBoro e S S erra?
15. Wcnapeuue, KoHAeHear\tt\ Ir4HaMuqecKoe paBHoBecrre, Hacbn1eusufi n HeHacbruleull;ri.r riap.

Or qero 3aBr4cr4T AaBJreHze HacbrxleHHofo napa? llouevry? Onzruure MexaHrr3M Kr4rreHrrfl.

floueuy reMneparypa Kr4rreHr4fl.3aB:zcLrt or BeJrr4qr4Hbr arMocQepuoro AaBneH:z4 KaKoBa rrpa

3ToM ponb 4aBneHvrfl HacbrqeHHoro BoA-rrHoro rrapa, Oruocurerrbnafl. BJrax{Hocrb Bo3Ayxa, Lrro

xapaKTeprl3yer, KaK onpeAen.f,ercfl. Cnoco6sr z3MeHeHz-rr BJrDKHocrn. ToqKa pocbr.

flcuxporuerp, ycrp o fi crn o, rrp zHrlltn Aefi, clew4 z3 Mep eHr4e BJr ax( Ho crr,r.

16. Ceoficrea 3apf,AoB, KaKr4e rracrurlbr flBJrrrorcfl HocureJrflMr4 3apflAa, 3axoH coxpaHeHrzfl

3neKTpl4rlecKofo 3apfl.[a,3aKoH Ky,roua. HanpaNeHHoc'rb DJreK'r'p14qecKolo rroJrr, olrpeAcJrcHhe,

Qopvryna. HaupaNeHHocrb rroJrr roqeqHof o 3apflp.a - Qopvyra. .lTuswu Harprx(eHHocrt4

3JreKTpr4qecKoro rroJrfl, KaK HanpaBJreHbr. llpzHqnn cyilepno3vt\nv. flpueecrn npr.rMepbr

cy[eprro3vr\vv nonefi AByx oAHozMeHHbrx 3aprAoB, pa3HoI4MeHHbIX, cAenarb [ocrpoeHr4e.

llore paBHoMepHo 3apflx{ennofi cSeprr, paBHoMepHo 3aprxeHuofr rJrocKocrrz.

17 . llpono4ntrKur B 3neKTpr4r{ecKoM rroJre. (none BHyrpur npoBoAHIrKa I4 cHapyxu,

3neKTpocrarr4qecKafl.rrHnyKr\vrfl) {uener<rpvKr4B 3neKTpr4r{ecKoM rroJre. florupHsre a

Henon-rrpHbre Ar43neKTpr,lKr,r, non.rrpr43ar\Lrfl [LrSneKTpr4KoB, Ar43JreKTpnqecKaf npoHr4qaeMocrb.

Pa6ora rroJr.r npr4 rrepeMerrleHr,rr4 3apfl.[a, pa3Hocrb noreHrlkr€L[oB, cBr3F, Harrpfl]KeHzrfl vr

HanpfxeHHocTLI, 3KBLInOTeHrIlIaJrbHbre rIoBepxHocTI4. llorenquaJl rIoJLf, TorlerlHof o 3apflIa.

3nexrpoeMKocrb, KoHAeHcarop, eMKocrb rrJrocKoro KoHAeHCaropa. Sneprzr 3aprlKeHHoro

KOHAeHCaropa.

18. 3rexrpavecr<ufi ToK - onpeAeneHne, ycnoBnr cyulecrBoBaHrzfl ?neKTpr.Jlrecr(oro ror(a B rlenH.

Ponr r4crorrHr4Ka roKa B uenu. 3XC r4cror{Hr4Ka roKa. 3axou Olaa An-s nolHofi r]elr4. 3arou Ova

Anfl yqacrKa rlenr4. Pa6ora 3neKTpr4r{ecKoro roKa, 3aKoH {xoynx - Ieurla. MorqHocrr

oneKTplrqecKoro roKa. Ceoficrea nocneAoBareJrbHoro 14 napanJreJrbHofo coeAr4HeHr4-rr

npoBoAHr4KoB.
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13. J\bl1, 12 crp 67 nsMeueHrre uMrryJrbca reJra
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31. J\b14, 17, crp 162, Nt9, crp 164

https:lldi,,,re.google.com/open?id:1 leeQmD.arr*rDo2 klw i4ad6eCZbmX&usp:drive-fs


