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floncuureJlbHafl 3anltcxa

B Olacxofi ryuauurapnoil 
aKaAeMIaIl BcTyttuTenrsutfi 

gKsaMeH no Qnsirxe

npoBOArdTCf, no MaTepI',IaJIaM l1 B $opr"re', cooTBeTcTBynuIllM 
tpe6oranu'nU lt

ypoB'ro ,no*"o"r" Efg $rarraxe. oqeHusaH'e ,'o pe3yJIbTaTaJvI 
gK3a'\de'a

ooyuecrBJlseTcr no [paBIaJIaM oueHHBaHHs Ef 3'

CoAePxaHEe nPorpaMIvtbl

l. Mexauutca

1.1' KnneMaTI'IKa rrnr.,rl- MexaHvlqecKoro ABI4xeHI4t'

ffi :;; ** *x'I,l;"?ll"JiJisJ T;;ffi u s B e-" o p nep e M e rue Hr'rf, H

ero trpoeKqnu' llYrr' 
-

Ct<opocrr. CroxeHl4e cKopocrel{'

*:::"-tr#"#"T:ffi:,[1'f 
,"nonloeMe*HoeABHxeHHe'3ae'cl^MocrlI

u**;ru;::?ffi; #:";#;trJ;o o *o'*H ocr 14 v r'o s as c Ko p o c rb

frepraoA H qacrora o6paureuur. vcrope'l'ie TeJIa rtpll ABllxeHHI' no ol*yxHocrl.'

:*'#rffi il:TTl'T[#:ffiHr:.'aA*ouerore'a''{nnxeHne
rera, 6poureuuofo noA yrnoM ;;;;"r"*T. AalnHocrb H Bblcora norera'

flocrynateJlbHoeHBpauaTe[bHoeABI{xeHHeTBepAofoTeIa'

1.2. [nHaMlIKa , -^.,^rr rJrrnroHs. ilogsrue o6 uuepuuaJlbH'Ix I{

Brauuo4eflcrslae ren' flepnltfi saKoH HrrcroHa

He'Hepu[arrb'brx cr{ creMax oT'qera, frpranunn .THOCHT.JTbHOCTT{ 
f arHreq'

cuna. cnnsr B MexaHlr*r. cn*eHHe cnr, 4eircrBytoutl4x 
Ha MaTepEaJIbHylo

roqKy.

I4neptHocrb rer' Macca' flnorsocrl'

Btopofi3aKoHHrro'roHa.EAuunrlblI43N{epeHH'cplJlbilt-Maccbl.

Tpeuafi 3aKoH HrrcroHa 
r-*nnyi.rorrlror{Hafl nocroflHH ag' Cwra Tf}l(ecTH'

3aron BceMr4pHoro rfl roTeuur. fpaauralr'oHH

3asucr4rulocrb cHIIbI rflxecrl4 or BblcoTll--.-., 
3arcoH fyxa. Molyxb losra'

Cunu yilpyrocrtr' floHgrtle o Ae0opl{auHflx'

CnnuTpeHlltr,CyxoeTpeHHe:,p*"".floKoflI4TpeHHecKoIIbxeHI4fl.

KoeQQnuHeHr TpeHlLq. Bssi(oe rpeHHe' 
,nLHoMv nBi,I)KeHr4ro ren. Bec Tefla'

flpllrureHen"..u*onoel-ir}oroHaK[iocTynaTe[bHoMyABi,I)KeHl

HesecoN'{o crn' fiePe TPY3KH'



frplrrueueHr4e 3aKo'oe Hrloro'a K ABrrx,{e'lrro MarepuaflbHofi ToqKH 
''o

oKpyxHoona.|,enrxeHneEcKyccTBeHHblxc[yTHI,IKon.flepraaKocildHqeoKafl

cKopocTb.

H"H:i:HT:##*H#,"Jil.0"-lL-l:,"**klrurnvnrccllnbr'csssr
uexilY[pI4paIueHHeM}lMlTy[bca'u".p'*ruofiToI{KI4!IliMnyJlbool{cHJIbI.
I^r"rnynrc c'creMrJ Marepprafl'Hbrx ror{eK. llerrry N'agc' 3axon ooxpaHeH'fl

^}'.Y#Ji; 
lffi H il: ffi :iln:: n . 3 H ep rutfl . EAu i{ fi ubl I,I 3 M e p 

'"L4 
A p a6 o rr,l ri

MOiqHocrH.

Kia*errsecKas DHeprrd' Marepnanssoit roqK' I4 c'cTeMbl MaTepI'IaJIbHbIx roqeK'

CsgsrMexAynpldpaueHHeMKHHeTl4qecxofisHeprHHTe[alrpa6otofr

li#:T;ilff ;;:I.il1,,o.r e'u, arrb'as o He prlr n re' n6 n s3 H no Bepx'o crl{

3errrnn. flo'rerurualrbHafl 3neprm ynpyro AeSopnnrapoBaHHoro 
reJla'

3aros coxpaHeHl',If, lvlexaHHqecrofi 
gHeprnn'

il;1il]ffi"JJ*'#J* K rBepAoN{v rerrv. MoueHr *r'br orHocHrerbHo

l,T::H;:ff ;l"t#"i;"T'"tiffi i'- e cfl I r erl a' Y cr o n q n Bo e' H ev ct o nqus o e Ia

OesPa:nuuHoe PaBHoBecLIfi 
reJI'

1.5. MexaHHKa )ttlrAltocTeil H rasoe

,[,annenue' ['nHuH[bI H3MepoHHg AaBIIeHnfl: riacKaJtb' MM pT' cT'

3aroH fracra..,,rs. f'Apasillqecrcuir npecc, !,aenenne )KI4AK..T,I Ha AHo H creHKH

ilJ::*ff :ffiHTJ. HIll 
" 

ppu q ern H . r,1g u e'e'H e arM o c s ep' oro

AaBJIeHnl c nstcorofr'

3arori Apxrarr,te4a' llnanasue re['

[,nraxenue xlaAKocrefi ' YpaBHeHI{e Eepnynlu'

1.6. MexaHHqecKHe none6aHnfl Il BoJIHbl' 3nytc

flon-fiTue o rcone6aTeJlbHoM ABI{x{eIrHn' flepuon n qaoroTa xole6asuil'

faprrronwuecK*e rorre6awtg. crrreu{eH'e, aMrrr'TyAa H Qa:a ''pH 
rapMo*prqecKux

tTTJffi I'oou'o*unr'Kone6a*urrpv3aHa:ll:::.Y::"*uqecrnr
MasrHi,rK. flepr.rog' lrx rone6agufi. flpenpaureHnfl sHepr'll 

''pH 
rapMoH]IqecK'x

rone6anunx' 3atyxarcullle xone6ariun'

BltHyx4eHHbIe xole6aslts' PegoHauc'



froHqrlre o BoJrgoBbrx [poueccax. fionepeuubre Ii npoAoJtbHble BOJIHbI' [anua

BoIrHbl, cxopocrn pacflpoclpaHeHHfl BoIIH, Qpont nonnu',YpaBlleHHe oeryruefi

BoJIHIL Cros'{He BoJIHbI'

lrlnrcpQepe6rlgs BorIH. flpnnuun ftoft renca' ftr$paxllufl BoJIH'

3ayroeste Bor(HbI' Cxopocrs 3ByKa' fpovtxoc'rl ![ Bblcora 3ByKa'

2. MonenyJlgpHas $urnrca u TepMoAI{HaMHKa

2.1. O cHoBbI MoJreKyJIfl pHo-KuHeruqecnofi Teopnu

ocsonHne rroJro)KeHllfl MOJIeKyJIspHO-KHHeTUrIecxofi 
Teopllll " 11 

O*tTHOe

o6ocHonaHne.BpoyuoBcKoeAB}IxeHHe.MaccaHpa3MepMoneKyJI.Moll
BeulecrBa. floctosnHa-fl AsoraAPo' Xapamep ABHxeHHt MoIIeKyr B ra3ax'

tKnqKocT-g.x l{ TBepAbIX TeJIaX'

TennonoepaBHoBectle.TeunepaTyparreeQuur.Iecrl,ificMbIcJl.Illrala

TeMrIeParYP I-l ell cltx'

tr4Aealrunir ras. OcHosuoe ypaBHeHl'Ie M.IIeKynflpHO-KI4HeTHr{ecXofi 
r'eopltlt

lIAeaJIbHofofa3a.CpegrurKHHeT}IqecKag3HepfHgMoJleKynHTeM[epaTypa.
lloctorHuaq EorluMaHa' A6conrotHa[ TeMtlepaTypHafl Luxara'

ypaauenue MenAeneeBa - KnaneftpoHa (ypanneHr{e cocrotHHfl HAeanbHoro rasa)'

YullnepcanbHag ra3oBafl IIOCTOtrHHas' I'lsorepM'r{ecK'fi' nsoxopnstfi u uso6apHrtfi

npoueccbl.

2.2. 3neMeHTbI TePMoAITHaMHKII

TepvrogunaMr4q ec Kafl cl{cTeMa. Buyrpenus { 3 Hep f t"ifi cHCTeMrt' KonuqecTBa

TeIIJIoTbI u pa6ora KaK Mepbr H3MeHeHrur BHyTpes'efi gHeprl4l't' Tennoel'tKocTb

reJra. floristne o6 agraaourort.r*OM flpoldecce' Ilepnntfi saxoH TepMOAHHaMI',IKI{'

flpnueueHue llepBoro 3aKOHa TepNIOEHHaMHKI{ K }l3OrepMUqecKOMy' H3OXOpHOMy

u tleooapuoMy llpoileccal{, Pacqet padotur fa3a c noMolllbro pV.lnarPaMM.

Tenuoeuxocrb oAHoaroMnoro un'eaJlhHoro ra3a ilpH I'l3oxopHoM n uso6apHot"t

npoqeccax -^-^i" oqv^vIrenMoll-uHaMHKl4'
Heo6partlMocTbllpoqeccoBBnpl4po4e'Bropofi'garoriTepMo.II'I4I
(DnsHqecrue ocHoB'pa6oru TelrrroBbrx,,B'rareJleil. KflA renloBofo ABHraTeJu

H CIO MAKCHMAJIbHOC 3HAqEHHC'

2.3. I{sFreHeHue arperarHoro cocrorHIIf, BeIrIecTBa

flap oo6pas0 BaIIH e. klcn ap eUI4e' KIIIIeHue' YAel uHa's TenJlora [apoooparonailun'

HacHUIeHHlrft nap. 3aeltcElvtocTb AaBJIe Hl45' UnJIOTHOCTI4 HacbIIJIeHHoro ilaPa oT

TeM[epaTypu.3anHcHMocTbTeMnepaTypblKHneHH.'IoT'4aBJIeHHg.Kpuruuecral

reMneparypa'

Blaxnoctl. Orsocl'lrellbHafl Bla)Kg ocrb'

Kpncra.nnllqecKoeuarnropQrroecocToflHlleBeLqecTBa,YAellHaflTe[IoTa

ffiaBJIeHU-tl.



VpanHenrEe TenJloBoro 6ananca'

2.4. f[ogepxHocrouoe Hars?I(eHue B ]KHAKocTsx

cula noBepxHOCTHOrO HaTgxeHHs' -f,Bneuus cMar{I4BaHI{'fi u HecMaqHBaHUt'

,Il,aereuue no^ HcKpunrreHsofi noBepx'ocrbro ,$'rA*ocrn' KanunJlflpHble flBJIeHI.t'

2.5. Ten.noBoe pacrulrpeHrre rBepAbrx TeJr n rxugxocrefi

Tennosoe nunefruoe pacuupeHue. TenloBoe o6teuHoe pacullpeHl4e'

Oco6eunocTl4 Te[JIoBoro pacuupeHufl BoAEI'

3. SnercrPoAuHaMHKa

3.1. SnerrpocTarnKa
SnexrprauecKHe 3 apflAbl. 3 n eu enrapnblit sleKrpllq ecKHfi s apa'u' 3axott

coXpaHeHI{JI3JIeKTpHqecKoro3apf;Aa.BsaltptoAeficrsue3JIeKTpHqecKH

3apflxeHHbrx reJi. 3nerrpocxon. TOqeqnufi 3apflA' 3arou KynoHa'

3lexrpH.rec K O e rrofie. Hanp rxeHHOGrL 3[eKTpI'{qecKOro noJIfl ' JlnHnu

Hanpqx(eHHoclH3neKTpl.tqecKoronoJIfl(cluonlterrurruN).ognopoAnoe

3IreKTpHqecKoe noJle. HanplXeHHoeTb SJleKTpOCTaTi4qecKOrO IlOJlt TOqeI{HOIO

3apflAa. flpuHqun cynepIIO3HIIHH Uole6' Teopeua I'ayoca' 3riexrpocrarl4qecKoe

Ilore paBIIoMepHo 3ap[xeHHblx nflocKoctn' cQepst 11 uapa'

pa6om cfin 3JleKTpocTarlrqecKoro iloffr. floteuunar n pa3'ocTb noTeI{quaJIoB'

C esgr pa3HocrH noTeHIIHaIoB C Ha[pgN{eHHOCTtIO sneKTpocTaTHqecKOrO nOJIg'

floreguualnoJIqToqeqHofo3apfAa.SxeHnoteHIIHaJibHbIeIIoBepXHocTI{'

Ilpono.u,nuKr,r H !,}I3JIeKTpHKH B sneKTpocTaTHqecKOM noJle' '['usnertpHqecKafl

rpoH'rlaeMocrb BeUIecrBa. 3rre6rpo*on*ot"' KonAencaropbl' flone IIJIocKoro

KOHAeHcaTOpa. 3lexrpoeMKooTb llJiocKoro KOHAeHCaTOpa' [ocneAOBaTeIbHOe 14

flapaJlflenbHoecoeAHHeHI4eKoHAeHcaTopoB.SHeprn.r3aptrXeHHoro

KOHAeHCaTopa.

3uePru'rx 3[eKTPHqecKofo rloJls

3.2. [ocronsustfi ror
3nercrpn.iecrnfr ror. cnla roKa' vcJlogHs cyuecTBOBaHH-fl nocTOflHHOfo TOKa B

qenx. 3nexrpogBl&I.yuafl cHJIa (3AC)'HanpnXenUe' Lbt'ltepenue cI'lJIbI roKa 14

ilffiTJrr*r{acrKa uerE. orrruqecxoe conporHBreHHe npoBoAHr.{Ka,

YAelffio e co[]poTHBne H H e. 3 anucHtulo cTb yAelbHO fo co IIpoTI4BJIeHH'fl oT

TeM[epaTypbl'CnepxnpoBoAHMocrr,f[ocxe.AQBaTollbHoenliapaJuleJlr,Hoe

coeAHHeHI,IenpoBoArIHKoB.Hrmeperrraeco[poTHBJIeHHg.

3axou Oua Ans nonnofi UenH. I'lcroqsuXll ToKa' HX COSAI{HSHI4e' flpanUla

Knpxro(ra.

Pa6ora u Molqrtocrb

3nexrpuuecxuff ror
roKa, 3axort [iSoYnn-J lenqa'

B MeTafliiax.



3rrertpuuecxufiToKB3neKTpoJlLiTaX.3arogrt3JIeKTpoJIu3a.
3nenrpu.recrnft ;;; ; BaKyyMe. TepruooneKrpo*Haf, 

'MHccI4f, 
' Snerrpouuar

JIaM[a - AI',IOA' SnerrpoHHO-JIrIeBa[ TpyoKa 
.A^'nr- nnnvnDOBO.III

l#r:; ffiffi:ffi"J."i,;; npuMecH an npo B oAHMo crb n o'rynp 
'B'AHIIK.B'

. rcrvrflenaTvDbl. p-n-nePexoA !I

lffJ#Jjlffl, "#;;; n *, no o BoAHlrKoB or reMnep arvpbl' p- n- neP exoA !I

^rr'\rr'I-enMIllCTOP I{:illHffi . ;ffiil;;;;;;"*o*'r A!{oA' rp ausnorop' repuplcrop rI

{rotopesncTop' ---- -.-,,= rr uno.AMocroffTeJlbnufi paspflAbl'

3rretnpu.tecruViToKBra3ax,Ca}aoc.roqTelrgrrfiuHecaMocToffTeJlbl

llosltne o [JIa3Me'

il,lrHliltff[. /.,eii*nue Mar'HrHoro norrn Ha paMKy c roKoM. I{nrvnutas

MaTHHTHOT0 noJls (ru ar^ulttnafl HHAyKUrax)' Jlunrau MarHHrHOfi nsAyKUl',lu'

Kapruurr.nuriufiHHAyKqI{HMarHHTHoroIIoJIflllpflMofoToKaHcoJleHol4Aa.

floiurlte o MafI{HTHoM rIoJIe 3eltnu'

Cula,Aefrcrn}roula'HaIIpoBOAHI{KcToKoMBMarHHTHoMnoJle.3axogAunepa'

.l,eftcrnue MarHHTHofo noJlg Ha ABI,Ixy ts\uitcg3apflA. Curra ,Ilopenua.

Maruuttlnte csoft crB a BeurecrBa' f nnotesa Arurnep a' Oeppo ruafHeTlIKH'

3,4. SnerrpoMarHHrHafl HItAyKuHq

Manrurn'fi norox, on'ru oapaAex. -f sneHue sneKTpoMarHprtuofi I'IHAyK''II4'

Bnxpenoe 3[eKTpl,tqecKoe noJle.3axos sJleKTpoMarutatsofi HHtryKUHI4' flpanuno

Jlenua,

Carur ouuAYKtlll fl ' kluly n'rinBHocrb' 3 AC caM o HH AyKI{IIH'

SHePnu MarHurHofo noJifl'

3.5. 3nerrpoMarHH'rHble noneGasufl H BoJIHLI

flepevreuHrtit slextp'lresKl'l'!-i tor' Aun[lITyAHoe rE geiictnyoufee (s$QerrueHoe)

3HaqeH}leilepHoAl,IqecK}IE3MeHfl}olqerocf,Hanp'Ix{eHl/tfl!1ToKa.

lloryrenrae nepeMeHHoro ToKa c noMo lrlblo HHAyKqI4oHHbrx reHepaTopoB'

Tp anc$opMarop' flepe'uaua oileKTpllqecxofi eHeprHH'

Kone6are*Hufi Ko'ryp. cno.ogHbre 3neKrpo*ur"*"rte rone6 aHuA B KoHType'

flpenparueHr4fl 3Hepnll1 s role6arelbHoM KOHType' vpaeHeHl4e' ol1HCblsarcuee

upoueccbr e KOre6areJIbHOM KOHType, lI ero peuelllie' @oprulyna Toucosa AJItr

flepnoAarone6arrltfi.3aryrtaroqne3JIeKTpoMafHl,lTHbIeroneoaHug.

BltHyxAeHHbIerone6aHnfB3neKTpHqecKLlXqengx.AxrHguoe'eMKocTHoen

I4HAyKTHBHOeconpOTHBJIeHI4'BqeflufapMoHl4qecKoroToKa,PegoHaHcg

ilffffi'T :ffi-#: s H r'l n K o H rv p o 
" ":1 :,:' *: :i:fi:"Jffi:Tbl 

e B orl HbI

Llx csoilcrna, ul.rala 3IIeKTpoMaTHHTHE'IX BOJIH' I'lsnyreuUe H npl{eM

3reKTp oMarHHrHbIX Bo JIH' flpuuwtnbl paAH ocBs3n'



4. On'rlrrca
4.1. f eorraerpnqecxaq ortTuKa

PaSgHtI,Ie B3fn,flAOB Ha np[poAy cBera. 3aros rptMongseilHoro pacnpocrparewne

cBera, floHsrue ry'Ia.

IrlnrencHsHocTb (nnOrHocTb noToKA) U3JIyqeHUg' CnerOnOft nOrOx'

Ocseqennocrl.
3aroHrt OTpaxeHHfl cBera, Ilnocxoe 3epKaJIo' C$epn'recKoe 3epKaJIo' flOcrpoeHue

I43o6paxeHnft B nJIocKoM ll ctleprauecKoM 3epxaJlax'

3axoHrr npeJIoMJIeHH-fl cBeTa' A6conrOrHblfi H oTHoclIreJIbHbIfi nOKa3aTenH

rpeJrolv{JreH}ir. xoA fl]qefi B npI,I3Me, flsJleHne noJIHOro (enyrpenHero)

oTpaxeH!{.s..

Tourne JrHH3bI. (DorycHoe paccro{Hue u ortrHqecKafl' cwra JIl{H3bI'

llOcrpoeHue nso6payeH6fl B co6uparcIIlgx 14 pacceHBaroulHx nHH3aX' Oopuyla

JtI{H3bI. vneriEqeHHe' AaBaeMoe rnH3aMH'

Ouruqecrtle np n6 opbl : nyna, S o'ro annapaT, IlpoeKql4ormrifi allnap aT' MI{Kpo cKoII'

Xog nyteir n srux nPH6oPax' fla:'
4.2. 3.nerueHTbl Quruuecrcoft oururcu

B onHossre cnofi c.rBa cBera. flonrpu:aulu cBera. 3rerrpoMafHuTHas upllpoAa

cBeTa,

crcopocrn cBeTa B oAHopoAHofr cpeAe' /{HcnepcHfl cBera' cnerrpocxott'

I,IH Qparcp acHoe H yn brparltl onero noe H3ny{enu'f, '

HurepQ epeHrltr.fl cBera. KOrepenrHble HcTor{Hl{KI4' VcIosLls OopaSOnanHr

MaKCHMyMOBHMI',IHHMWOBnHHrepsepeHqHoHHortKaprHHe'

,(n$parql{fl cBera. Onrtr IOHra. flpnnUun frofiresca-CrpeHelr' !'u$paKuI'IoHHas

peIxeTKa.

KopnycxynflpHbte cBoftcrBa cBera, llocrosHuaf r[rIaHKa' ootoo$$ext' 3axoHn

sorosooeKTa.QoroH.YpanHeHrae3figruTeliHaAnffooTosQoercra.
,Il,asneHue cBeTa, onU'ril Jle6e.qena no I43IvlepeHHIO AaBJIeHHS CBeTa',

flocrylarbl reoppll4 orHgc!{reJlbgocrn (nocrynaru SfiHureirHa)' Ceasr Uoll<AY

Maccofi u eHeprueft.

5. Arovt Ir aroMnoe qAPo

Onu6r Pesep$opAa IIo paccefgllrc &-qacTuU' fl-naserapHafl MoAeJIb aToMa'

Knariroetle nocTyJlaru Bopa, tr4cnycxaHlle H nornoulenne 3HeprHI4 aToMOM'

Henp epun smft H JI pI Hel-lq a'ru fi c[eKTpbI. cnenrpanrsu fi aHaJIH3'

3xcnepiaueHTaJlb HbIe N{ eTOAbI penIcTpaU[IH 3 apfl X9HHbIX qaCrHU : KaMepa

BrUScosa, cr{eTqplK fefirepa, Iry3bIpbKOBatI KaMepa, Qo'rOsuyJlbcl'loHHblfi 
MeToA'



Cocras flApa aToMa, tr{sOtonrt, 3uepgar cBfl3g aToMl{blx flAep'flOgxute 0

f,Aep HbrX peaKlll,tf,x. P a,qlroaxrgBggcTb. B nAu p aAI4O aKTIIBHrIX H3JIlrqeH I4 it u UX

cBofi cTBa, (enurre flAepgble peaKUI,M. TeprnrorgepHaf, peaKUllt'

Euonoru.{ecKoe 4efictnue pa.uHoaKTHBHbIx H3ffyqenldft' 3aurara or pal.rnaunl'.
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