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floncHureJr bHafl f an ncxa

B Qrt,tcrcoft ryuanurapHofi aKaAeMHH nQrynuterrrsolfr eK3aMeH no Qnrnre

npoBo,[I,ITcfl IIo MarepI,IilIaM H B $oprtre, QootuetcrByrclq]IM tpe6onaul4f,M H

ypoBr{ro cJroxnocrrr Ef9 $aeaxe. OqenrapaHne no pe3yJlbraraM sK3aMeHa

o cyule cTBJr.s erc{ n o npaBu JIaM oIIeH vraaH:afl ET3.

Cogepxanue nporpaMMbI

L. Mexauurca

1.1. KuneMarrrKa
MexanlrqecKoe AB6xer{r{e. Ors o cnreJr bH o crb plexaHHqe c Ko|.o ABH)K€H Hrl.

MarepuanbHafi ror{Ka. Cucreua orcqera. Tpa!rcroplu. Bexrop nepeMelJleHHf, H

ero rpoexqnu. llyru.
Crcopocrr. Cnoxesne eKopocrefi .

Ycropenue. Croxenne ycKopeullfi .

flpxrrtolnneft no e paBHoMepHoe r4 p aBHo nepeM eHHo e ABHlre HHe. 3aeHcnMo crll

cKopocTH, KoopAHHaT n IryTH OT BpeMeHH.

Kpnnorurnefinoe ABH)KeHHe. [euxeHue tro oxpyxHocrn. VrnoBaf, cKopocrb.

llepuo4 H qacTora o6paqeuur. YcxopeHge r$la rpll ABHI16eHIIH IIo orpyxHocru'

TaureHqlr€ulbHoe H HopMaJIbHoe ycKopeHurl,

Ceo6oAHoe raAeHHe rerr. Vcxopenue cno6og$o rlaAarouero reJla. l.{enxeHne

Tefia, 6pOUreuHOrO nOA )/fJtotvt K ropg3oHry. .{alnHOCTb H BbIcOTa IIoJIeTa'

flocrynaten5Hoe H BpaIIIaTeJIbHoe ABHXeHHS TBSpAOTO TeJIa'

1.2..[unaMHKa

B3araMoAeficreHe rel. flepnbrfi 3aKoH Hnrororya. Ilos.s:rue o6 uuep[I{alrlbHElx 14

HeHHepI{HaJIbHbIX cltcreMax orcr{era, llpaHU{rn oTHocHTeJIbHOCTH falu'ues'

cnna. cnnrr B MexaHHre. cloxeHHe cnl,4effcrByloulHx Ha MaTepI'iaJItHya

TOqKy.

I4HeprHocrb reJI. Macca. llnoruocrr.
BrOpOfi 3aKOH Hr1OrOHa. EAHullttbl I,I3MepeHtu cunri rl-nuaccbr.

Tperraii 3aKoH HrmoHa.
3anon BceMI{pHOfo TsroTeHur. fpangralluoHlHafl nocTofiHHafl . CWa Tfl]KeCTH'

3anucnuocrb clrJIbI Tgxecra or Bblcorbl.

cunu ynpyrocTu. flonsrue o 4e$opMarlHtrX. 3axoH fyxa. Mogyrrr IOHra.

Cunst TpeHufl. Cyxoe rpeHne: TpeHue n6KOt H TpeHpIe CKOIIbXeHHfl'

KoeQQuqHeHr rpeHH.tI. Bssxoe rpeHPIe.

llpllueHeHne 3aKoHos HrrctoHa K nocryllarqxbHoMy ABuxeHHlo ren' Bec rera'

Hee ecoilao crr. llepe fpy3Kll



flpuueueHue 3aronoe HrloroHa I( ABHx(eHHIo riuarepnalrHofi ToqKH rto

oKpyxHocru. .{nn>xeHr,te HcKyccrBeHHbrx cnyrpnxon, Ilepnar KocMnqeoKafl

cKopocrb.

1.3.3anonbr c0xpanenufl B MexaHuKe

lrlunynrc (xonx.recrBo ABrrxeHu.*) Marepr,raJru{rofi ToqK}I. trhtrnynrc cI4JIbI. Cssgr
MexAy [pHpaIJIeHHeM r{MrryJrlca r\rarep}raruuQil Tor{KrI H HMnyJrbcoM cHJIbI.

Irhtrnynrc cHcTeMbr rvrarepHa.[EHbrx roqeK. Herirp Macc. 3axon coxpaHeHl4.r

HMnyJIbca. PeaxrunHoe ABHXeHHe.

MexaHuqecKafl pa6ora. Morqsocrn. 3ueprua. Egnnurrbr H3MepeHHr pa6orrr a

MOIUHOCTH.

KuHern.recKa.fl gHepfllr Marepnanruofi Tor{KH fa cucreubr Marepuallbgblx roqeK.

Csssr MexAy npnparqeHueM KHHeruqecxofi s$eprnra reJla n paOotofr

IIpHJIOXeHHbTX K Teny Crrn,

lloreuqr,rarbHar 3Heprr{fl. floreuqltanbuas onQprur rel n6nN3I4 rloBepxHocrl4

3erurrIa. lloreuquaJrbHafl oHepru;r ynpyro ae $ QpunpoBaun oro reJla.

3aroH coxpaneur,r{ MexaHu.recxoE gHeprHH,

1.4. Craruna rBepAoro reJla

CloxeHue cHJr, npnnoxeHHbrx K TBepAoN{y reJry. Moueur cHJIbI orHocHTeJIbHo

ocII Bpaq eHHg' flpaearro MoMeHToB.

Yclonus paBHoBecH-[ TeJra. Ilen'rp rfl)r(ecrtr rQna. VcrofiqprBoe, Heyctoffqusoe u

6espa:nu.rHoe paBHoBecnfi TeJI.

1.5. MexaHHKa ?KHArcocreii H ragoe

f,aueHue. EAnnnqbr r.r3MepeHHs AaBrIeHHfl :

3axos flacra-ns. fra4pauuqecKufi npecc, [anfteulte xItIKocrH Ha AHo 11 creHKH

cocy,{a. Coo6rqarolrlHecfl cocyAbl.

ArurOC$ epHo e AaBJIeHHe, Onur Topplruerutr. IrIgueHeHHe aruo c S epH oro

AaBneHI{f, C BbTCOTOH,

3aros Apxlrrvre4a. llnanasue reJL

,{nHxeuHe xnAKocrefi. YpaeHeHHe Eepnyll{.
1.6. MexaHHqecKHe rco.ne6aHus It BoJIHuI. 3eyrc

floruure o ttone6areJlbHoM ABHxeIlHra, flepupa H Llacrora role6auafi'
l-apuonnuecKue role6awtg. Crr,reuteuue, auufituTyAa u tpa:a rtpu rapMoHtrqecKldx

xone6aHusx.

Cnodoluue xole6auus. Kone6 alus,rpy3a Ha rpyxnne. Mateuataqecrul

MarrHr,rK. llepao4u lrx KoJredaslrfi. llpenpanipunr 3Heprr{H rIp}I rapMoH}IqecKHX

rone6aHuxx. 3aryxarcurae xone6aurax.

BlttryxgeHHble xore6anlrs. P esonauc.

IIPcKarb, MM pT. cr.



floHstlre o BoJrnoBErx [poqeccax. flonepeunnr r{ rrpoAoJrbHbre BoJIHuI. ftuua
Hr BQJrHbr.YpanneHne oeryuefrBoJrHbr. Cxopocu pacrtpocrpaHeHHfl BoJrH. ep

BoJIHLT, Cto.s.{He BoJIHbr.

I,lurep$ep eHl{r4s B orrH, flp ranuun f lofi resca. ,u$paxuur
3nyroeue BorrHEr. Cxopocrr 3ByKa. Fportaxocr H BbICOTA

BONH.

3ByKa.

2. Molercyflflpuaq $u:nrca H TepMoAuuarvtrica

2. l. O cHoBbr MoJr exyJrr pHo-KHHerH rrecnofi freopHn
Ocsonnrre rroJro)KeHufl MoJreKyJl.fipHo-xnHeua$ecxoft TeopHH pI Hx onblTuoe

o6ocHonanrae. FpoyHoBcKoe ABnKeHHe. Maccfl eI pa3Mep Monel(yJr. Molt
Beu{ecrBa. Ilocroxnnar AsoraApo. Xapaxrep,[euxeuut MoJreKyJI B fa3ax,

XRAKOCT.TTX PI TBepAbrX TeJraX.

Teuronoe paBHoBecue. Teuneparypa ra ee $ra$ra.recrufi cMbIcJI. Ilkala
reMneparyp I]errncur,

tr{gealruuft fas, OcHouuoe ypaBHenrre MoJreKfnapHo-x[Herurlecxofi reopnu

H.ueallbHoro ra3a. Cpe.urua KllHerlrqecxaa :neprllt MoreKyn H TeMneparypa.

llo crosuu a-a E olt uM a H a. AdcontotHart reM n ef arypHaa IrIK aJr a.

YpanueHne MesAeneeBa - Kaanefipona (ypan!eture coero.rHu fl ul.eanbnoro rasa),

VuunepcanbHair ra3oBafl [ocro.rrHHas. klsorepiuruuecxafi, nsoxopsrtfi u uso6apHrri

npoqeccbr.

2.2. SneneHTbr TepMoAHHaMHKII

TepuogunaMr4q ecKag cr{creM a. B Hyrp ennfl r 3 Hep f Hfl cucreMrt. Kouu.recrBa

TenJrorbl u pa6ora KaK Mepbr H3MeHeHm nHyr]penHefi oHeprull. TenloevKocrb

reJra. flonsrpre o6 agna6arHr{ecKoM rrpoqeccef llepultff saxou repMoAHHaMHKIl.

llpnlleneHue nepBoro 3 aroHa repltofuuaumfi K H3orepMnq ecKoMy, H3 oxopHoMy

u lrso6apHoMy npoqeccaru. Pacqet pa6otu ra$a c nOMoIIIrro pV-4uarpaMM.

Tenroevxocrb oAHoaroMHoro I4AeaJrbHoro

npoqeccax.

Heo6parriMocTb rpoqeccoB B npl4po4e. Broppft gaxon repMo4taHaMHKH.

(Dugr4qecrue ocHoBm pa6ortr renJroBbrx Annrprelefi, KIIA rerlrloBoro ABHrareJu

H efo MaKcHMaJIbHOe 3HAr{eHpIe,

2.3. LlsrvreHeHlre arperarHoro cocrofl HlIfl n$uecrna

flapoo6pa:oBanHe. I4cnapeune, Krrnenue. YapnrHa.tl Tennora napoo6pa3oBaHl{s.

HacrrlqenHmft nap. 3aanculvtocrb ,qaBJreHVil- {nJrorHoarn HacbIIJIeHHoro napa or
TeMreparypm. 3 anncnMoerb reM[eparypsr rc$neHHJ{ or AaBIreHHr. Kpxru'recxaa

reMneparypa.

Braxnocru. OrsocnreJrbHaf, BiraxHocrb,

Kpncra,rnrrrecKoe I{ aMOpSHoe cocrofl une nf ruecrBa. Ygemnas rerJlora

TIJIABJIEHI4II.



YpanHeune rerrJr oBoro 6ananca.

2.4. llonepxHocroHoe Hars?neHue B mnAnoclrflx

C rala [oBepxHocrHoro Har.rrxeHr4s, .f, er e HEn {n rauu n atr4s. H He oMaquBaHnr.

,{,auenne noA Hcrcpunreunofi noBepxuocrbro Sugxocru. KanulnflpHble rBneHI,It,

2.5. Teuoeoe pacrulrp€Hrre rBeprbrx reJr u prcrlqrcocrefi

Tenn oso e nusefi u oe p acrrrupeHu e. Tenlonoe f 6rer'ruoe pacruupeHne.

Ocodeunocrn Te[JroBoro pactuupeHnfl BoA6L

3. 3.rr ercrpoAuHa M rr rca

3-l . S.nelcrnnc.rA'r-rl r{ll3.1. 3nerrpocraruKa
Snexrpr,ruecKne 3 apaAbr. SneueurapHufi ele pr.{ecxufi saptrA. 3axou

coxp aHeHr.{Jr 3neKTpHq ecKoro 3apqAa. Bs an}uto eficrene 3JIeKTpHqecKH

3ap.tlxeHHbrx ren. 3lexrpocxon. To.{eqHufi . 3aroH Kynona.
Srexrpn.recKoe none. HanpaxeHHocrr 3Jr r4qecKoro noJIff . Jlusnu
HanpsxeHHocTH 3neKTpHltecKofo rroJlf (crixo e rr.rHna). O4nopoAl{oe

3neKTprrrecxoe troJre. HanplNeHHocrb gJIeKT qecKoro [oJIt roqer{Horo

3apflAa. llpuuqun c.ynepno3uquu nolefi, T faycca. Srerrpocrartlr{ecKoe
noJle paBHoMepHo 3ap[xeHHbrx rrfiocKocTrr, br r4 urapa.

Pa6ora cun sneKTpocrarr4qecKoro nons. lI aJr a pEBHocTb rroTeHr,IHaJroB.

Cessl pa3Hocru noTeHrIHanoB c HanprrxeHn Tb[o SJreKTpocrarHqecKoro noJlt.

floreHuuar norq rorleqHoro 3apflAa. Sxsun HrIHaJIbHbIe IIoBepxHocrH.

llpono4nnKr{ r,r ArrglreKrpnKr{ B sneKTpocrarn ecKoM rroJre, flusnerrpHqecKafl
rrpo HurlaeMocrb Be u{ecrB a. 3rre rrpoer{Kocrb. KosAeucaropbl. llone uJlocKoro

KonAeHcaropa. 3lerrpoeNrKocrb nnocKoro K

lapannenbHoe coeAr.rHeHr,Ie KoHAeH caTopoB.

eHcaropa. flocneAoBaTeJlbHoe H

KOHAeHCaropa.

Sneprnx grteKTplrqecKofo floJrfl

3.2. flocrossusrfi rorc
3nerrpu.iecrufi ror. Cula roKa. Vclonus cyjqectnoBaHut nocroflHHofo ToKa B

Pa6ora r4 MourHocrb roKa. 3axou

3nexrpuuecxufr ToK B MeruJrax,

HeprH.fl 3aprxeHHoro

3.2. flocrossusrfi rorc
3nerrpu.iecrufi ror. Cula roKa. Vclonus cyjqectnoBaHut nocroflHHofo ToKa

rderu. 3nexrpogBr4Ncyrqa{ cwra (3AC). HanpfxeHue. LIgN,tepeHHe cLIJIII roKa H

Hanp.rrxeHHr.

3aros Ortaa ans )rqacrKa uenn. Ouuqecxoe cQnporuBneHue [poBoAH]IKa.

Y.qenrHo e co[poruBne H H e, 3 anucurr,ro crb y1e[rbHo fo co[poTHBJIeHHJI or
TeMn eparypbr. C nepxnpo B oAuMocrr, flocxe4pearenbHo e I{ [aparn eJIbH o e

coeAHHeHI4e [poBorrrnKoB. tr4suepeHue conpQruBJrenns.

3axoH Oua Ang noruofi uerra. I4croqHuxlr roi<a, HX coeAI{HeHI4e. flpannrra
KapxroQa.



eKTpoJIn3a.

Hafl SMHCCHS. Srerrpounar

po Bo.ulIMo cTb n oJrynp oBoAHHKoB.

oT TeMnepaTypbl. p-n-nepexoA 14

Hcrop. Tepuactop lt

3rexrpuuecruft roK B ragax. Ca

llougtne o rrJra3Me.

3.3. Marsern3M
MarHnruoe rroJre, /lelicrnae MarHrarnor'o n Ha paMKy c roxoM. Irls.qyruus
Mat'HpITHoro roJrfl (ua ruurH af, HHAyKiIHT). Jlu[run Marnr4rHofi Hugyrcunu.

Kaptnuu rtunlrfi HHIyKT{HH Mar-HHTHoro rroJrfl rrpflMoro roxa n coJIeHoHAa.

Ilonflrlte o MafHIdrHoM noJre 3errrnH.

Cura,4eficrnyloqas Ha rrpoBoAHHK c roKoM $ uarHHrHoM [oJIe. 3axos Aunepa.

fieficrnne MarHurHoro rroJr{ Ha ABuxyu];nucs 3ap.ltA. Cula,rlopeuua,
Marnnrsue csoEcrBa BerrlecrBa. f rEuoresa Aj'rnepa. (DeppouarHeruKll

3,4. SrerrpoMarH r{THaq HrrAyKr.{ufl

Marnuruufi noro x. Onurtr O ap a4el. .fl erren$e oneKTpoMaruHtu ofi HHAyKqlIfi ,

Buxpeno e gJreKTp r4rrec Koe roJr e, 3 aron enerr$ouarnutHoft I4HAyKI{tdI4. llpanrarr o

JIesqa,

Caru onu.{yKtlr4r . I4HAy r<'ruBH o crb. 3IC caru o {u4y I(quH.

3neprus MafHHTHofo tloJrs.

3.5. SnertpoMarHHTHble rcoredaHun n no.nIut

flepeuenHmft slexrpuuecxufi ror. Aunnury.dnoe H Aeficre)rolrtee (s$QexrlreHoe)

3HaqeHHe nepI,IoAHr{ecKH I/tsMeullolllefocfi HaFIpsxeHLIfi !1 TOKa.

ft H Hecal'rocrorreJmnufi pa:]pflAbr

llonftesne nepeMeHnofo roKa c floMolI{bto

TpaircQopMarop. flepegaua ereKTpnqecxofi

Kr{r.{oHH6rx reHepaTopoB.

epfrlH.

Kone6arernHuft KoHryp. Cno6oAsrte MarHlrrHrle role6anuJl B KoHType.

llpenparqenufl aHopfltu e Kore6areJlbHoM K Vpaenenne, oflHcbtBarouee

Orrprnufi rcole6arelrHuff KoHTyp, Ounrrrr fepUa, 9nextpottlarnllTHble BonHbI.

l{x csofrcrna, IJJ.rala sneKTpoMarHI{THbrx eofirH. klsny-renue H rpueM

oneKrpoMafHurHbrx BoJrH. llpuuqunlt pagu opBs3u,

ilpoqeccbr s xore6areJrbHoM KoHType, lr ero $eurenue. 
(Doprulyna Tonacoua ArI-tI

II epI4OAa role6 anuft . 3aryxarcqlre 3 JI e KrporvrprHnrHble xone6 anus.

BunyxAeHHbIe xone6aHHfi B 3neKTpHqecKHX qen.sx. AxrnnHoe, eMKocrHoe 14

HHAyKTHBHoe corrporraBJreHrr B r{erru raprvro$uuecKoro roKa. PesoHalic s

3rrerrpuuecrufi ToK B sneKTpoJrnTax, 3axosu gn

3rerrpuvocxnfi roK E DaKyyMe. TepuoeneKTppH

JraMna - AHoA. SrexrpoHHo-JrfreBa.r rpy6xa.

IlonynpoBoAHl{Krr. Co6meeHHarr H npur'aecuad n
3asHcrar\,rocrb lrpoBoAlrMocrlr noxynpoBo,qHuxpn
ero caoiicrna. llolynpoBoAHlrrcosnft AHoA. Tflan

Sotoperncrop.



4. Onrnrca
4.1. Ieouerpuqecxas onrlrKa
Passnrne mrn.qloB Ha rprdpoAy cBera.3axos

cBeTa, IIoHsrHe ny.{a.

IzlHrencunHocrb (nrorHocrb fioroKa) usnyveu

OcnenlenHOcrl.

3axoutr orpa)KeHnr cBeTa, llnocxoe 3epraJro.

u:o6paxeHnfi n nJrocKoM u c$epuuecrcoM 3ep

3axonrr npeJroMJreHr{Jr cBera. A6conrcrsuft n
rlpenoMJlenus. XoA ny.refi B [pH3Me..[sreHH

oTpaxeHr'r.s.

ToHt<ne Irr4H3LI. (DoxycHoe paccrosHne H orrr
flocrpoeuue usobpalKeHufl n co6uparorrlHx l,r

JIHH3rI. VaerHyeFIHe, AaBaeMoe JII4H3aN{I4.

Onrnqecrue npn6op6r: xyna, $oroaunapar, n
Xo4 nyreir n erux npu6opax. fna:.
4.2. 3rerueHTbr Snsuvecrcofi onrnnn
BorHoeue csoiicrna cBera. flompurauu.n
cBeTa,

Cropocrn cBera B oAHopoAnofr cpeAe. l{ucne
I4HQparcpacHoe H ynbrpatpnoneronoe H3nyre

klHrepQepenrrtu cBera. Korepenrnme

MaKCHMyMOB H MlrHr.lMWOB B r4HrepQepeHLIH

,(uSparqufl cBera. Onur lOnra. Ilpnnqr.rn f
pe[reTKa.

KopnycxyxflpHbre cnofi crna cBera, llocrosn

QoroeQQeKra. Qoron. YpanHeune 3ftn

,{aueune cBera. Onr,ttrt Jle6eIena no

flocryrarbr reopHl4 orHocuremnocru (n

uaccoft u rHepruefr.

5. Aropt H aTorvrHoe sApo

Onrrrlr Peaep$opAa no pacceflHuro CI,-qacrli

KeaHrosrre rocryJrarrr Bopa. I,IcnycxaH:z,e H

Henpepununi.r H lptHeft.{arufi cnerrpu. Cn

3xcnepuuenTaJrbHbre MeroAbr perurcrpauun

BulrcoHa, cr{errrprK feftrepa, rry3brpbKoBaf

psMonuHefi s o ro pacnpocrp anenu.r

s. Cneroaofi noror.

HqecKoe 3epKaJro. flocrpoeHue

ocHTeJI b Hufr nora^g ar ervl

norrHoro (snyrpennero)

ecKafl cwila JII{H3bI.

eHBarorrIHX nEH3ax. rDoprnryna

KIIHoHHsIfi annapar, MLIKpocKorI.

3lercrpou afHurHa.s IIpHpoAa

cHfl cBera. CnerrpocKon.

kr[..

na. Vc.rrouua o6pasoBaHllfl

H KapTHHe.

reHca-(DpeHerfl . [u SpaxuI'IoHHat

fLnauxa. Ooros$ Sexr. 3axonnt

a Ailn, QotosQQeKra.
ro AaBJIeHHfl CBera.

u 3finurefiHa). CB.ssr Mo)KAY

fhaHerapHat Mo.[eJIb aroMa.

ofnouleHHe 3HepfHH aToMOM.

ssufi aHarrr43.
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