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I. IIE JII,I O CIIOEII l,tf Au CUIIIIJII,IHbI.
Ifeln*rn ocBoeHzt AI{cIII4rIJrr,rHrt <OasnKil) rBJrflercr o6ecneqenue r

Hayvuoft Qusu'recrofi 6azoit, ua xoropofi s nrrcuefi rexHurrecKofi ruxole crpot4,
cneqplzlJlbHaf, rloAforoBKa. flocne4onareJlbfloe IrcyqeHlre Susuru nrrpa6arunaer
MblrureHHs, $usravecryro I{HTyI4IIHIo, KoTopbre oKzl3brBarorcs BecbMa mro,rlol
HayKax. Cneqr'ra-uncrrt, noJIf{HBIrr4e rrrr4poKc}e QrEsr.mo-MareMarr4qecKoe
caMocro-flTeJlbHo ocBaklBarb HoBbIe rexHlzqecKl,Ie HanpaBlreHvlfl, ycneuHo pi
nepexoAl'ITb or peIIreHI'u oAHI'rx 3aAaq K ApyfI4M, ItcKarb HecraHAapTHbIe LI HerF
oco6euHo BzDKHo 4nx npotfeccl4oHulJrbHofi irao6ulsuocrpr cnequ€IJrr4croB B .r

piI3BtITLItr TeXHklKLL

3agaun AHcrItlrrJrrrHbr :

' Teoperr4qecKa.fi noAforoBKa n o6racru susrExr,r, no3BonsrcI]Ia_s
opr'reHTzpoBarbcfl,B noroKe uayruofi r,r rexHr4qecnofi unQopua\r4ruo6ecneqzsa
LrcnoJlb3oBaHrrt HoBbrx Quauvecrux [pI,rHrIHnoB S Tex o6racrrx, B KOTOpbIX oHH (

o QopnrupoBaHl4e HayqHoro MbllrrJreHv.fl, B r{acrHocru npaBuJrbHor(
lpvMeHHMOCTpr pir3nr4qHrx QasuvecKlrx nouxruit, 3aKOHOB, reopufi pr yMeHr
AOCTOBepHocTI{ pe3ynbTaToB, no[] IeHHbrx c noMorqbro 3KcneppIMeHTaJIbHbIX
MeTOAOB I,rCCneAoBaHr{.rr;

o srrpa60TKa nprreMoB r{ HaBbrKon perueuafi KoHKperHbrx 3aAaq H3 piBl
rroMorarourktx cryAeHTaM n gaft uefirueM perrrarb r.rmr(eHepHbr e saI.aqu,

' o3HaKoMneHr4e cryAeHroB c coBpeMeHuofi nayuuofi anuaparypofi
HaqaJrbHbtx HaBBIKOB npoBeAeHr4.rl SKCrIepr{MeHTaIrbHbrx Ha) {Hbrx zccJr(
$usrvecxnx xsronuir u orIeHKv nofperrrHocre* usiraepennfi .

2. MECTO AUCUUIIJIITHbI B CTpyKTypE olr
fiuulurutuua < Oasu xa>) orHocl4Tcfl r o6 gsa'ren;HbrM 

Ar.rc qHrrJrHHaM yqe6 uor

3. UIAHIIPYEMBIE PE3YJTbTAT'bI OB)TqEHI4'T IIO AIIC
fftanapyenarre pe3yn'Tarbr o6yuer+zr [o ,qLrcrIHnJrHHe, coorHeceHH*

PE3YJIbTATAMI{ OCB OEHV{ OTIOT (TOUNETEUq WIMU V[, I,IHAI,IKATOPAMII AOCTIDKEHH.f, 1
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zu$opnraqaro,
ueooxogzrvryro Art
perxeHr4fl uocrasneHHofi
3a4Aqv.
)rK-1.3.
Paccvrarpnnaer
BO3MOXHbIe, B TOM [II{CJIe

HecTaHAapTHBre
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3AIlAqId., oIIeHHBat lrx

3 nama: npaBr4Jra cocraBJreHr{ j

afraJrr{Tr{lrecKr{x AoKyMeHTOB
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olnvLcalll.dg.
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AOCTOLTHCTBA II
HeAOCTaTKH, a Targr(e
BO3MO)KH6Ie [ocneAcTBl4g
pa3pa6orKa u

OIM_1
Cnoco6en
IIpuMeH.f,Tb

ecTecTBeHHOHaJArHbre

u o6rqeunNeHepHrre
3HaHI4[, MeTOAbI

MATEMATLII{ECKOTO

AHAJIyISAI'I

MOAenHpoBaHr4Jr B

unxenepuofi
Aef,TeJIbHOCTII,
cs.ssaHuoft c
npoeKTprpoBaHI{eM,

KoHcrpyr4poBaHueM
U TeXHOJIOTI{'MLI

npoH3BOACTBa

larepHofi TexHuKr{

orlK-l.1.
Cuoco6es [pr.rMerr;rrb
3HAHI,I' MATEMATUKI4 B

HrDKeHepHofi npaxrzre
rrpH MoAeJrptpoBaHvru

olrK-l.2.
Cnoco6en npr.rMeHrrb
3HAHIIII ECTECTBEHHbIX

HayK B zuxeuepHoft
npaKTr4Ke

ortrr-1.3.
Cnoco6eu nprMerurrb
o6rqeuuxeuepH6re
3HaHvtfl, r znxeuepuofi
Ae{TenBHOCTT{

3wamo: ocHoBHbre 3axoHbr
ecTecTBeHHbIX HayK;
IOHHMATb OCHOBHbIE

npuHrlr4nbr paspa6orrcu u
gJreMeHToB lr yc'rpoftcrn
rasepuoft TexHr4Krd,

TexHoJIOrVqecKI{X ycTaHOBO

a TaKXe OIITUqeoKI4X

MaTepr.ranoB r.I SJIeMeHTOB.

Vnemo: npzMerr;rrl
ecTecTBeHHOHayqHbre I,r

?ImI(eHepHbIe 3HaHr4.n AJI'
npoeKTUpOBaHv,I,

KOHCTpyr4poBaHWs. H
rrpor{3BoAcrna lasepHofi
TEXH}IKII.

Bnademo: MeroAaMH pac
rz npoeKTr4poBaHu.f,

ecTecTBeHHOHa) {Hbrx z
I,rHxeHepHbrx guauzfi.

BOnpocbr

OIIK-3
Cnoco6en
npoBoAr{Tb

3KonepzMeHTaJrbHbIe

I4CCJIE,4OBAHI4.'I I4

r.rcMepeHr4s,

o6pa6arrmarr u
npeAcTaBJr.rIrb

loJryqeHHbre AaHHbre
c )AreroM cnequQuru
MeroAoB H cpeAcrB
Jra3epH6rX
prccne,{onaHufi pr

ueuepeuzft

orrK-3.1.
Cloco6en nu6uparn u
I4CTIOJIb3OBATb

cooTBeTcTByroxlr4e
pecypcbr, coBpeMeHHbre
METO,III'KI4 LI

o6opygonauue 4lr
IIpoBeAeHA.rr
gKcllepu MeHT€UrbHbrx

uccreAosaHraft H

usuepeuuft.
orm-3.2.
Cnoco6es o6pa6aruearr
z npeAcTaBJrrTb

[OnYrIeHHbIe
sKCnepvMeHTrIJrbHbre

AaHHbIe Ant llolyrreHHt
o6ocuosaHHbrx BbrBo,qoB.

Hamb: Qzsavecrze ocHoBbr
Irpr4Hrlnn6r

rtyurquouupoBaHnrfl.,
OIITT4IIECKITX KBAHTOBbIX

reHeparopoB;
npr{HrIV n6r opmHrBarlutr r4

npoBeAeHr,rt

SKCnepI4MeHTUt IIbHbrx
prccneAoBaHnfi; npe4elsHue
ycJroBlrr npu [ocTaHOBKe

Qurszvecxoro gKcnepr4MeHTa;
qLrcJroBble xapaKTepIrgTVKVt Vl

pacnpeAeneHu_a cly.rafi uux
Bennr{HH; OrIeHKy [apa
pacrpeAeJrenufi; nponeprcy
CTATUCTLIqECKIIX rHIIOTE3,
Vuema: pa6orarr ua
ocHoBHbrx pBMepr.rTeJrbHbrx

orrTrrqecKr/rx npu6opax;
cocTaBJIrTb CXeMbI AJIfl
rflpoBeAeHHS

9KCnepHMeHTaJrbHbIX

r.rccJreAoBaHufi ; o6pa6aru

u o$opulrru pe3yJrbrarbr
SKCnepuMeHTUUrbHbrx

HccreAosaHzft.
Bnademo: HaBbrKaMv
BbrrroJrHeHpl.a usuepenzfi ,

TecrosHe
BOIIpocbr



r8MepvTenbHbrx HaoJrrcAeHr{fi ,
nOlyrIeHI.It pe3yJIbTaTOB

rcMepeHufi r.r oueHKz
rflorpeurHocrefi.

4. OEbEM I,I CTpyKTypA AI4CUI4IIJII4HbI
Tpy4odrraxocrb Ar,rcrlzlJrr{Hbr coeraBnrer 12 saq€rHrx eAkrHr4rl 432 uaca.
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I MEXAHI4KA I

I Kunenaarurca nocrynaTeJrbHoro aslrrxeHu, l l lr 2 J

2 KuHenrarura BpalrlareJrbHof o ABr..DKeHzJI rlz 2 2 4 J
a
J ,{uHauuxa [ocryrrarenbHoro ABr,D(eHrrr I n 2 5

4 ,{rEHauraxa BpaulareJrbHoro ABr4xeHr{.rr 4 2 2 4 5

5 OcnosHofi 3aKoH AuHaMvrrtu
BpauIaTeJrbHOf o ABtDKeHr,rJr

2 6

6 3arou coxpaHeHr4r vMrry nbca a MoMeHTa
r4MrryJrbca

I 6 2 2 4 6 PgirnHr-rourpo e Nel

3aros coxpaHeHus
sHepfrrr4

I
,7

2 6

8 3reuetrrrr MexaHI4KLI )Kl,rAKocrefi rd ritsoB I 8 az a 4 6

9 SleueHmr cnerlr4aJrbHo fi rcopuu
OTHOCIITEJIbHOCTII

9 2 6

II OCHOBbI MOJIEKY NAPHOi/I
ov3I[I<V I4 TEPMOAZHAMI4KI4

I

l0 MolercylrpHo-Kr,rHeraqecKatr Teoprz.rr fa3oB I l0 2 2 4 4

lt 9reuenmr K;raccuqecKofi crarncrrExu I lt 2 J Pgfirunr-ronrpo.r , J\!2
l2 Peaarnnre rassr I t) 2 2 4 5

t3 Csoficrra xtIE,rlKocrefi I l3 az 5

l4 Cnoficrna rBepA;rx reJr 1A 2 az 4 )
l5 Oa:osrre paBHoBecr{fl u $a:onue

nepexoAbr
I5 2 4

t6 Sleuenru $usavecnofi KlrHerraKr4 I l6 2 2 4 4

t7 Ilepuoe Haqzuro repMoAr,rHaMr{Klr I 17 2 4 PeriuaHr-rourpo"n .T\'e3

18 Bropoe Haqano repMoAHHaMzKr4 I IB 2 2 4 4

Bcero ra 1 ceuecrp I 1-18 36 l8 36 90 SrqsarvreH(36)

III SJIEK'IPI4tIECTBO I4 MAfIIETI43M 2

I SleueHnr reopnn rroJrt 2 5

2 Hanp.axeuHocrb gJreKrpocraruqecKoro 2 2 2 2 2 )



noJl.f, B BaK),T/Me

a
J lloreHqual gJleKTpocrarnqecKofo rlor_{ 2 J 2 6

4 {uslenrpuxrr B gneKrpt4qecKoM none 2 4 2 2 2 6

5 flponoguunr,r B gneKTpr,rqecKoM rroJre 2 5 2 6

6 llocrosnHrrfi slerrpuvecrrafi rox 2 6 2 2 2 6 PefiruHr-xourpr n J'{bl

SrerrpoQn3uqecKr{e r4ccneAoBaHr,rt 2 2 2 6

8 MarnrEtnoe noJre B BaKwMe 2 8 2 az 2 6

9 MarHrarnoe rroJre B BeulecrBe 2 9 2 6

l0 3l ex.rp ouar HLrrHafl r{HAyKrIut 2 t0 2 2 aL 6

11 ,{nvxenze sapxxeuuofi qacrnrlbr B

MaTHHTH6TX H SneKTppIqecKlIX IIOJrtx
2 ll 2 6 Peftrnur-roHrpc r ],,1b2

IV KO JIEFATM' LI B OJIHbI 2

l2 Mexanr,rqecmr,re role6aHu.f, kr BorHbr 2 12 2 2 2 J

13 SrerrpolrarH HTHbre role6aH nr 2 13 az )
l4 Ypanuenza Marcnella,

SneKTpOMarHI,ITHbre BoJrHbr

2 I4 2 5

V OIITZKA 2

15 feouerpzuecKa.rr onruKa 2 l5 2 2 2 )
l6 I4nrep$ epeHr{rur cBera 2 t6 2 2 2 5

t7 [zQpaxqzr cnera 2 t7 2 2 2 5

18 flonrpusaquq cBera, Avcnepcuf, cBera 2 18 2 5 Pefiruur-rourpo. ; J\b3

Bcero ra 2 cenrecrp ) 1-18 36 18 18 99 3rcarvreH(45)

Ha.nuqne B AucrlrrJrrrne KpIKII
I{roro rro ArrcqrrnJrrrHe 1',' 36 54 r89 3n:anaen(81)

Co4epxanue JremqrroHrnx gausrufi rro Arrcq[rrJr[He
ParAe.t I. Mexanurca
Telra I. KuHenaarurca nocrynareruroro .4saxenu-g
Bne4euue' flpe4naer SzaurcIE. Me'ro4rr $usnvecxoro uccJreAo BaH'ry1t orrbrr, ..l

SKcrIepLIMeHT, TeopvJI. Baasefiuue gralrbl x4crop?I[ Qnsznz. Ponr SusuKr{ B pa3Br{Tr4r{ Te}
BrI{sHkIe rexHrrKH Ha pa3Bzrlle Susrzxz' Ponr $usaKlr B craHoBrrelvrvr r,rmr(eHepa. Cn.rsr $
Apyrr{Mr{ HayKaMu. Ycnexz coBpeMeHHofi tluszru.

Hercoropue cBeAeHrur Lr3 MareMarzrcz. polr MareMarr.rKu B usqeH1rt Qusuxu. (Dyunql
npoH3BoAHbte' ?IurerpupoBaHHe, o cuslcle rpoLI3BoAHofi u uurerpiura B npr{no)KeHr.rLt n Sr,rsl3aAarIaM' SleueHtrr nexropuofi alre6prt: o[peAe.rreHkre BeKTopa, cJro)KeHr,re BeKTopoB, yMFj
BeKTopoB, gI'IS+epeHqHpoBaHI4e BeKTopHbIX BeJII4ru4H. ,{nQ$epenqlr€rJrbHbre ypaBFreHHJr. Oleuel
cBeAeHH.rr r.I3 Teopuu BeporTHOCTH.

KuHeuarzra KaK pa3Aen MexaHLIKIl. MexauzqecKoe ABr,DKeHue KaK npocrefiruar Qoprvra 4n
MarepI{I4' Marepr'ralrHat rorlKa (vacruqa). Cuc:reua orcqera. LluepguatrHbre c,creMrr orcqera, I
BeKrop' flpIaHqun orHocIITeJrbHocrI4 lmutes. Tpaexropr,r-a. rlocrynareJrbHoe ABr,Dr(eHr4e rBepAof(

I9MA2. Kr""rat".a 
"p"ru*",Puln'y" KpI'IBI'I3HbI rpaeKropl{t4, rluueitnas cKopocrb pr ruuefiuoe ycKopeHr,re. Taurenquzu

HopM&nbHoe ycKopeHl4t. Cs.f,sr Me)KAy nranefinrnraa u yfnoBbrMz Kl,rHeMarrrirecKr4Mkt BeJrHlItr{HaMrr
TeMa 3. nznanruKa nocTvnarenrnoro .{ewreHzx
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[umalr'urca KaI( piB.4en MexaHLIKH. flepnslfi 3aKoH Hrro'roua H rroHrrr4e r,rHeprlgan
orcqera' Bropofi 3aKoH Hrrorona u noH-tITI.re cvrJrbt, Maccbr tI r4M[ynbca. Ypanueuue ABr,rxeHr4
3aKoH Hrrorona 14 rlpe.4enbl efo lpllMeHuNtocrrz. HeuuepuualbHbre cucreuu orcqera. A
orHocllTenbHble cKopocrb t4 ycKopeHze. Culrr r4lFreprlr4Lt. Ilenrpo6exHafl, cvra. Cr,rna K
Cucreua MarepuanbHblx roqeK. I{eurp r4Heprlrru (qeHTp rraacc). Teopeua o ABr4xeHr,rr4 qeHrpa H

Terua 4. .Ilunavruxa epauaremuoro asllrreHu.fl
floHsrIde a6colrotroro rBepAoro reJra. Mouern cvrJrbr. Mouenr r4Mrrynbca. Mouern

Teopeua Illrefinepa. VpanueHue MoMeHToB (cnrsr MOMeHra LrMrrynbca c MoMeHToM culu).

vpanueune BparrlareJlbHoro ABpDr(errvr TBepAoro reJla orHocr,ITeJrbHo
KHneru'recx afl. sHeprtrs Bpalqaroqerocr rBepAof o reJra. f apocronuqecnprfi sQ $ercr. C

3naqenze pI coAepx€Hlre 3aKoHoB coxparreHr4.f, B MexaHure. 3arou coxpaHeHrat
O4uopo4uocrr npocrpaHcrBa. PearrprsHoe ABrD(eHHe. 3aron coxpaHeHr4lr MoMeHTa
Zsorpolux npocrpaHcrBa.

TeMa 7. 3arou coxpaHeHz_fl sHeprnz
Pa6ora, gHeprull, MolrlHocrb. Csssr Me)r(Ay lroreHr{aaJrbnofi sueprzeft u cpuofi.

cI{JIoBofo uol.g. KoscepBarI,IBHbIe 14 HeKoHcepBar}rBHbre cr4Jrbl. 3aron coxpaHeHr,rt gHepltrlr B

o4uopo4uocrb BpeMeHu. KoHcepnarvrBHafl, vt AuccurrarkrBHa-s crrcreMbr.
TeMa 8. SreMenru naexanzxz xcunxocrefi H lasoB
o6qae ceoficrsa xra4rocrefi H ra3oB, vpaaueuue ABlDKeHrr.s n Qopnre ofinepa. rlole c

IruHvlvt u rpy6nu roxa. VpanHeHI4e HeprBpblBHoc'rz. VpanueHue Eeprryllu" Cucrenra y
ra3oAtIHaMI4KH, Bsgxocrr. Teqenue s.ssKoft xr4AKocrz. Ooprvryna flyaseftlr. JnanauH

ryp6yleurnufi pexuubl TeqeHI{;t. {zprymqu-a cKopocra. floreuquarbHoe r4 BrrxpeBoe

,{nzxeuue r€Jr B xr,rAKocrflx pr ra3ax. Teopeua Xyroucxoro.

IIpuHqIzn orHocrrreJlbHocrl4 3fiHurpftsa. Pom cKopocru cBera. flocrynar nocrorHcrBa
cBera. flpeo6pasonauur JlopeHqa. Jlopeuqeno ooKparrleHue AJrr4Hbr vr 3aMeAJreHr4e
Persrl4nl4crcxufi HMrryJIBc. BgaIrNtocs.flsb Maccrbr vr gHeprrrr4. ,{etferr Macc. OHep
Coornonreul4e Me)IgIy noluofi snepruefi H r4M[yJrbcoM qacrrrrlbr. fpauaqa [pr,rMeHr.rMocrr,r Krl
(nrrcrononcrofi ) uexauznu,

@
TeMa I . Moneryn-f,pHo-KuHerr,r'recxaq reopvr rasoB
OcHosHrre noJlo)I(eHzt MoneKynrpHo-xuneruqecxofi TeopLrH BeruecrBa.

MaKpococroflHvts' cli.crel,lrr. MaKpocKonusecKve napaMerpu, flonsrue HAeaJrbHoro ripa.
KLIHerHqecKoe ronKoBaHHe reMneparypbl Huclo creneuefi cno6ogu MoJreKyJrbr: BnyrpeHnxr
I4AeanbHoro ra3a' 3axou paBHopacnpeAeJleHat gHeprutz no creneHru cno6ogtr, ,{aueHrae
3peHr{r MoneKynspHo-Kr{Herr{rrecrofi reopuH. ocHosHoe ypaBHeHr.re MoneKynflpHo _
TeopI{H. Vpannenrae cocro-sHtul uAeanbHoro rasa (ypanneHue Klalefipoua - Menqeneena) .

Teua 2. Sleueurur x.naccrqecnofi crarucrura
,{uuauuuecrze v crarrrcrarrecKl{e sanoHoMepHocrrn r Qusuxe. CrarprcraqecnH

HccJIeAoBaHHfl crrcreM. @asosoe flpocrpaHcrno, $asonar roLrxa, $aaonar .f,qefira. flousrqe o
pacnpeAeJresus' CrurucrllqecKoe ycpeAHeHI,Ie. Pacrrpe4eleHue Maxceella (paclpeAeneHr4e
a6colrorsrru 3HaqeHI{rIM ctcopocru). Cpegnae cKopocrr,r MoneKyn. Eapouerpuvecxal
Pacnpe4eleqae BoltquaHa. PaclpeAeneHr,re MaKcserna - Bolrquasa,

Teua 3. Pealrnue ragrr
Culrr MexMoneKyJltpHoro nsauuogeficrBur B ra:rax. VpasnenrEe Bau-4ep-Ba a1rbca.

peaJlbHoro ra3a. Meracra6uJlbH;Ie cocro.IlHt4{. X,pu'rnuecroe cocro.sHue. Bnyrpeuurl
peanbHofo ra:a. 3SQercr !2roynx - Toucosa. CxmreHrae rrnoB kt nofyr{eHve Hrz3KLD( TeMrreparyp.

Telra 4,. CsoficrBa )KurKocrefi
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Xaparrepucrl'IKa ns'IAKoro cocro.f,Hnr. Crpoeuue rxr,rAnocrefi. Elztxnzfi rtopsAo1. florel
Harf,xeHue. CuttsL Bo3HI{KaIoqpIe Ha npunofi rroBepxHocrv nerAKocrr,r. Oopnryla Jlamaca.
paBHoBecl4t Ha rpaHlrqe AByx cpeA. Kpaenofi yrol. CuauuBaHue.I(anullrpu6re.rrBJreHrrr.

Tenaa 5. Csoficrsa rsep,{Hx rer
AnaopQurre H KpHcriulnuqecKl4e rera. Kpuc'rarrJrrrqecKarr perxerKa. larl,;rrnfi [opqAo6.

rlJlacrplqecKaa 4etpoprr'raquu. 3aron fyna. .{eSeKTbr B KpacrzurJrax. XuArcne Kpr.rcriurJrbr.

bIe
(Da3sr BerrlecrBa. vcron's paBHoBecur Qa:. Hcnapeuze a KoHAeHcarlrir. fha

KpI{cr{IJrJII43aqun. YpanHeHHe Klanefipona - K-rrayslryca. Oasona.f, AuarpaMMa (Aaarparvrnra
Tpofinar roqKa,

TeMa
flonsrze croJIKHoBeHI{fl. Ynpyroe v Heynpyroe croJrKHoBeHr4r. flpuqerluoe 

1

PaccesuHe qacrLIII. Cpe4nrr Anv:aacno6oqnoro npo6era. flpzuqvn AerarrbHoro paBHoBecus.
llousrue o $usuvecrofi runeuEne, HepannoBecHbre cucreMbr. Bpeua penaKcarlgz.

repeHoca. {zs$ysux. Kos$$zqueur au$$ysuz. TemonponoAHocr'. Koer
TeruonpoBoAHocrr,r. BssKocrr (nnyrpenuee rpeuze), Koe$$raqnenr B_q3Kocrkt. nu
KI4HEMATVIIECKA' Bfl3KOCTb.

Telaa 8. Ilepsoe Haqano repr\aoAr,rHal,ruru

crarzcrp.recx'fi v TepMoAlrHaMr.rqecrafi MeroAbr. TepnaoguuaMr{rrecKa{
Tepuo4unauzqecrufi npoqecc. ocnoeHrre repMoAr,rHaMr4qecK'e ilolflTvr'i BHyrpeHHq,
TerIJIora' {Dopruynnponmu nepBoro HaLIaJIa TepMoAr4HaMHK}r. Vpannenue [epBoro
TepMoApIHaI\4Iarcu' 'l'eruodnarcocrr, 3asuclzr4ocrr renlodvrxocrlr r{AeaJrbHofo ra3a oT Br,rAa
@oprvryna Mafiepa. Pa6ora, coBeprxaeMa.s ra3oM rrpr4 H3onpoqeccax" ourairrnaq (renrosaq
Agua6arv'tecxufi flpoqecc. Teulodlmocrb TBepAbrx reJr.

PasHoeecHrle H HepaBHoBecHbIe cocrof,Hur crr{creMbr. O6paruuue u Heo6parraurre
Kpyronoi rpoqecc (IIzKr). @opnrylnpoBKr{ llroporo Haquua repMoAr{HaMurra. I{nr-u Kapuo a
AJI{ I{AeanbHoro ra3a' 'l'eruronue 

ABvrareJIIn H xonoAuJrbrrbre MaruuHu. MaxcuuamHrrfi KfI,4
ABl{I'arenfl. Surponzr' Cratuctr,rqecxufi sec (reprvrogzHaMr4qecKar BeporrHocrb). 3axou
SHTPONHV. CTATUCTUqECKOE TOJIKOBAHT4C BTOPOTO HAIIANA TEPMOAT4 HAT4I4KI{,

CnalxpHue I'I BeKTopHbIe rIoJI.a n Qusnne. fpil4ueur cKan.rrpHoro nona. ,{unep1.eHqv.s B(
uorq. Porop BeKropHoro rroJr{. oneparop fauullroHa (oueparop <ua6lu). oueparop
(<<laulaczau>). Hexoropbre uHTerpirnbHbre TeopeMbr.

Slexrpuuecrcuit sapxp,. coxpaHeuze u vHBaptrar{THocrb sapflra.,{uqryeruoc.rb 3apt
Kyloua. flousrHe 3neKTpocrarlrqecKofo noLr.s. CuroBbre JruHt4Lr (nuuuu HarrpffKeHHocrra).
cyneprIo3HIIHI'I sneKTpocrarlrqecKrrx uolefi. flororc BeKTopa Hanpnr(eHHocru, Teopetra f
3neKrpocrarl4r{ecKoro noJl.f, B BaK}T/Me ra eE cssgt, o 3aKoHoM Kyloua. lr,r$QepeuqgaJrbHa
reopeMbr faycca. flpraueHenze reopeMbr faycca Ar{ pacqera norefi.

Pa6ota OI{JI sJleKTpocrarplqecKofo 
''ors. I{upxylxqr,rr Halp'KeHHocrr, gJreKTpocrarr4

nors' Porop HanpffKeHHocrl4 gJleKTpocra'rplqecKoro [ors. florenqualbHocrb (noncepaaru
SneKTpocrarl4qecKoro IIoJl-fl. floreuqzal. PagHocrr loreHrlr{anoB. Cs.f,sr MexAy rroreH
uanp'nxdnuocrblo SneKTpocrarrrqecKoro [roJrr. Vpanneuze Jlauaca. 3rerrpuvecrcr,rfi
3nexrpuvecrufi uouenr Al4noJlfl (Auromuufi uonaeur). lloreuqual u Hanp.rrxeHHocrb noJy
MoueHr cun' 4eficrnyroqufi Ha AHnoJIb Bo BHerxHeM gnenTpr,rqecKoM nore. OHep rvtfl, A
SneKTpI4qecKoM noJre.

TeNra 4. .IluererrpuKu e erexrpr,rqecKola nore

Tenra 1. 3netvrenrH reopura nors
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cno6o4Hue r4 cB.fl3aHHbre 3aprAbr B BerrlecrBe. cropoHuue 3apsAbr. florapuue n
MoneKyJrbl. Tulrt AItsneKTptzKoB. klouuax, oneKTpoHHar u opueHrarlrzoHHas rroJr
florrpuayeuocrb MoJreKyJIu. florrpusoBaHHocrb (nenrop ronfpa3auau). O4uopo r1afl Lt

rIoJIflpI'BaIIuu' Cssgr noJlf,ptl3oBaHHocru c noBepxHocrHofi nJrorHocrbro nonlrpu3arl4oHHo
fluslextpuuecKas BocrpHuMrII,IBocrb BerrlecrBa ra ed 3aBucuMocrb or reMneparypu. T
AJII SJleKTpt4qecKoro tIoJIf B AI4gneKTpI,IKe. SlextpruecKoe cMerIIeHHe (elerrpuuecxa,a
ALISJIeKTpI{Ke' ,{uelercpaqecKa.fl [poHlrqaeN{ocrb cpeAbr. Buquclenr{e HanpnKeHHocrr4
IroJIt B AI'rcJIeKTpLIKe. fpauuuuble ycnoBllf, l{r.f, sreKlrpuqecKofo rroJrfl Ha fpaHrrrle pasgela ,,

- ALtgJreKTpnK". CefHerooneKTpr,rKl{.

Pacnpe4eleuue 3aptAoB B rIpoBoAHI4Ke. Srerrpocrau{r{ecKoe rroJre BHyrpr{ vl
[poBoAHI{Ka. fpanuuHue ycnoBz.fl Ha rpaHlrrre "npono4uun-BaKyyM". 3lerrpzvecrue
npoBoAslqefi o6oloqxu. 9ner<rpocrarnr{ecKar 3arqr4'ra. Mero4 uso6paxeHr.rfi. fpaHravuue
fpaHl'Iqe "npoBo4HuIt-gllSlerrpzx". SlexrpoErr,rxocrr ye4zuennoro rpoBoAHHKa,
rIpoBoAHt4KoB 14 KoHAeHcaropa. Snetcrpzuecxar SHepfHr ctrcreMbr ror{er{Hblx 3aprAoB.
3aprxeHHoro [poBoAHHKa, Cr4CTeMbr npoBoAHt4KOB H KOHAeHCaropa, Sueprn_r
lors. o6t6MHa.s rrJrorHocrb gHeprIILr SneKTpocrarl4 qecKof o noJr.'I.

TeMa 6. llocro.f,HHrrfi ereKrpu.recrufi 'roK

Xaparcepucruru gneKTpocrarllqecKoro ToKa: rurorHocrb roKa, cura roKa.
CYI{ECTBOBAHT4f, 9JIEKTPHqECKO|O TOKA, CTOPOUNZE CI,IJIbI. PASHOCTT IIOTEHUHAJIOB. HAI]
sneKrpoABI'DKyrIIafl cvlra (3AC). K^nacczqecrca.tl gJIeKTpoHHatr Teopprfl gJreKTpo[poBoAgMocrr4
3anoHu Oua u [:roylr-JIeHIIa B aurp$epenqzalrnofi $opnle. 3axonsr Oryra u ftroyn
unrerpalrnofi Qopnre. 3aron onra Ans HeoAHOpoAHoro yqacrKa qenu. llpannla
HeAocraroqHocrr KJraccr4r{ecKofi ererrponuofi reopuu oJreKTponpoBoArrMocrn.

SlexTpouarHvrHoe nole 3euau. Srercrpu.recrcufiToK B BaKlyrue. OrerrpoHHas gMr4cc
BbIxoAa 9JIeKTpoHoB I{3 MerzIJIJra' SleKpuuecxzfi :rox B rrBe. flpoqeccrr volansarJvtv r4 peKo
HecaNlocro.flrelrnufi ra3osrrfi paspll' CaMocrosremHbrfi ragosrrfi pa3pflA. Bu4rr pa3pflAoB.
ruI€BMe. Cnoco6rr co3AaHrr.fl rIJItt3MbL Kna^auHefirpaJrbHocrb rrJra3Mbr. glemponpoBoAHocrb

[e6aercxuft paPryo (Ae6aencxax pm:gta) gKpaHupoBauus. llra3r\aeHHafl rracrora. Husroreiune
ruIa3Ma v ee npI'IMeHeHHe. Brtconoreu[eparypHar rTJra3Ma. flpo6nervra ocyulecrBJreHVA y
TepMosAepHofo cr{HTe3a.

T9MA_S.MamvrHoe nore B B

3arcoH Aunepa. Marnurna-f, LIHAyKut4-fl. 3ar<os Euo - Canapa (eanou Euo - Canapa - J
Ilonsrue MarHLITHoro nolr. flpuHrlr,n cyuepno3r,rrlvkr MarHrrrHbrx norefi. Cura Jloperqa
Aunepa' Buror c roKoM B MarHI{THoM noJre. Marnutnrfi MoMeHT. Mouenr czn. ,ueftcrn
paMKy c roKoM Bo BHOIIIHOM MafHI{THoM nole. Marru{THoe rtore [p.flMolugefinoro u
Iduprymqua BeKTopa uarnarnofi I4HAyKIIr,rH. 3anou rrroJrHoro rona (reopeMa o qnpKy nflL11aLr vr

MafHlrrHofo uolr) n BaKyyMe. Ilpuueueuue 3aKoHa noJrHoro roKa AJrr pacqera Mar-Hr,rrHb
MarHurHoe IroJIe AJIlrHHoro coJIeHoI{Aa r,r ropouga, MlaruurHoe B3ar{Mogefrc.rnue rorcoe. E.uuu
ToKa - aMrlep. Brxpenoe nore ABmKyrrleroo.s 3aps,Aa. lt1runapuaurHocrb greKTpuqecKoro
Marnarnoe rroJre KaK pen.f,Tr4Br.rcrcrrafi s $ $exr.

Ten4a 9. MarHr,nHoe nore e seqecrse
Ilonsr'ne MarHI4THofo MoMeHTa aloMa. Muxpo- H MaKporoKr4. Monexyrrpnu

HauaftrzqeHHocrb (nenrop HaMarHrrqaB auux). Marnuruas Bocup]ruMqqBocr6 BeruecrBi
3aBHcrlMocrb or reMrleparypbl' 3aron noJlHoro loKa (reopeua o qlrpKynrqr{r4 Harrpr
MarHI{THoro nont) B BeulecrBe. Hanpxxcdunoc'm MarHr4THoro noJrr B BetuecrBe.
IrpoHt4llaeMocrb cpeAbl. Lln4yrqr,rr MarHI,ITHoFo rroJrrr n BerrlecrBe. fpauu.rurre yc1roB1rs, Anfl
flor.f, Ha fpaHurle pa3Aena AByX CpeA. Tznu ]\{afHerr.rKoB" T'oqrca Kropu. .{oueuu.
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Onrn @apa4er. MarHzrnufi noroK. 3[C Hugyrqua. OcHosHoft 3aKoH
uHAyKuuLr (sarcou @apa4er). Bunog ocHoBHofo 3aKoHa oreKTpoMaruurnoft HHAyKT.H'
coxpaHeHl4s gHeprHrr, a raKxe Ha ocHoBe gneKrpoHHoft "teopuu. flpanuno Jleuqa (saro
flwrc"'ue caMozHAyKqua. I4Hgyxrr4BHocrb. l4u4yxrunuocrb AJrr,rHHoro coJreHoaAa. Tonpr
pa3MbIKaHI4'u qeuu' flnleHl{e B3auMHofi uugyxquw. Bsav.vraas HHAyKTr4BHocrr. 3uep.ua v
nonr. O6r€vrHalr nJrorHocrb gHepruu MarHr4rHoro rror.s.

MA

[pmneru.re sap.nrerurofi qacrrtrsr B gJreKrpr,Fr(rcKoM E Man{rdrrroM rroJux. Ilonrme o6
omr,rKe. SQSelc Xorula. Vcrcopmerul 3apDKeHHbx rracrral.

Pasaer IV. Koledaurq r nornrr

Cno6o4uue (co6crnenHue) H BbrHyxreHHr,re Kore6anns. Ilonsrze o6 a'To
{uQQepeuqHzIJIbHoe ypaBHeHze fapMoHr4qecKrzx xo"ue6anaft H ero perreHrre. Xapr
rapMoHl4qecKlrx role6anzft, floH-srze o rapMoHr4r{ecKoM n aHrapMoHr4qecKoM
I4soxpounocrr role6aHzft. 3uepruq rapMoHr,rqecxnx rone6aHufi. Cloxenue o.uzHaKoBo
(cralxpurx) rapMoHllqecrcrx rore6auuft. Mero4 nertropuofi ArrafpaMMbr . Bu911u'. Cloxenue
nepneHAr'rKyr.f,purx (aex'ropnsx) rapMoHur{ecrux rcole6auuft. @urypsl Jluccaxy. AuosrypaBHeHr're 3aryxaroqrx rore6anufi H efo pe[reHr,re. ,A,nepuo4zvecrufi [poqecc,
tcosQ$uqueFlr 3ar)xaHux, IrorapuQrr,rzuecrzfi AeKpeMeHT 3arwalprs, z 4o6pornocrb KoJr(
cl{creMbl' {uQtfepeHqziulbHoe ypaBHeHI4e Bbrr{yxAeHHux nole6anufi u ero peruenae, Au
$a":a npu BEIHyxAeHHbIX MexaHuqecKr.rx rore6annqx. Mexanuqecrufr pesouanc, p
coornoruer*re MexA/ sasannr Bbrrrpr(Azlroqeft cwrct Lr cKopocrr.{ ,,pu MexaHr4rrecKoM
xole6aHzfi, floIilITpIe o pa3Jlo)I(eHuz (Dypre" Mexauugna o6pasonanur MexaHr{qecKr4x BoJrH B
cpeAe' flpo4olrHue 14 noleper{Hble BonHrr. BonHonoe ypaBHeHne u ero perueHr{e. r'apnro
BoJIHbI I{ lIX xapaKTepHcrI4KI'I. Y4apuue tsoJIHbL, flpuuqzn cyrrepno3vrlt4s BoJrH kr rpaH
npI{MeHI{Mocru' @a-sosat cKopocrb u Auanepcr4it nonn. Bomrosofi naKer r,r rpynnoBa.fl cflonstae o KorepeHTHocrl{' I4urepSepeHrlr.rrr BoJrH, Crosque BoJrHbr. OQtfexr ,{omepa glr s
nolH, Vlrrpa- z nuspasnyxu.

[u$SepeuqHaJrbHoe ypaBHeHve rco.rre6auzii s rore6areJrbr{oM KoHType u ero
.{u$SepenquulJlbHoe ypaBHeHI4e 3ar)rxalorlrrx oJreKTlloMarH}rrHbrx xole6auufi pr ero perxeHr.re.
roeQ$nqaeHT 3al)rxaHl'It snerTpoMarHr{rHofo rcorrelarrus. Jlorapusrrauqecrcufi o.ni"r"rr, ,go6porHocrr KoHrypa. {u$$epenql4zlJlbHoe ypaBHeHr'e BbrHyx(AeHHbrx oJreKrpoMarHr{THbrx
u ero peuenpre' AuruuryAa u Qasa npu BbIHy)KAelrHbrx gJreKTpoMarHrrrHbx rore6aHusx.
xole6arelrHoM KoHType. PesouancHble KpI{Bbre AJrtr Halp.rDr( eHus krckrrrbr roKa. flepevleuHufi

oapa4eencrar Pr MaKcBeJrJIoBcKas rpaKToBrca sBreHr,r;r gJreKTpoivlaruzrHoft uugy.
cMeIqeHI{t' SlerrpouafHllrHoe none' CucreMa yparBHenzfi Maxcserna. BonnoBoe ypaB
sJlcKTpoMarHurHoro rloJrt I{ ero pe[IeHI{e' Crcopocr]b pacnpocrp aaeHufl, grerilpoMarHarHbrx
cpeAax' ocHosHrre csoficrsa oneKTpoMafHr,rrHbrx BoJrH. Berrop flofinrusra. tr
3neKTpoMarHLITHoro nola. I4srSrveHl{e AI{noJIr. .{rEarparr,rMa HanpaBJreHHocrr4. O6qerr
9neKTpoMarHZTHbrx soru. T llxa[a gneKTpoMarHr{THbr]( goJIH,

Pasaer V. OnrrKa
TeMa l. leoMet:praqecnas onruxa
SrerrponlarHr4rHar npupoAa cBera. flpuuqun l-rofirenca. 3arcoHsr orp:DreHu.f, H

lft:l_t"""to_ " oilroczrelruufi noKa3areJrrr npeJroMneHr4.rr. flolnoe BuyrpeHHee
CserosoArl' leouerpaqecKa-fl olrrlrKa KaK npe4eruurrft clyualt eorHoeofi onruKr4.
raHcTpyMeHTEr.

TeMa 2. I4mep0epeuqur csera
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MonoxpouarraqecK'e v HeMoHoxpoMarr4qecKr4e BoJrHbr. flpuuqun
I'IIrreHcI{BHOCTb rrplt oJIOXeHI4I{ CBeroBbIX BOJTH. BperraeuH6r KorepeHTHoCTb. Bpeur
KorcpeHTHocra' flpoctpaHcrBeHHaf, Kofepel{THoclr. Pa4rayc KofepeHTHocru. OnruqecKar aJl
onrprqecras pa3Hocrb xo4a' Pacuer zHrepSepeHquouuofi Kaprr,rHbr or AByx no.apr"tr",* ,
flolocrt panuofi ToJIIIITIHrI H paBHoro HaKJroHa. Muororyvenar zHrep$epeHrluf,. Cnoco6n
KorepeHTHbrx rryuefi. Zurep$epoMerpbr.

Tenaa 3, nv$paxuux csera
llpnnqun flofireuca - @peuelr. MeroA son @peuelr. flpruoruruefiHoe pac[poc.rpaH

[pr$parqm @peHelr' flzspanqar @peHela or Kpyrnoro orBepcrprf, 14 KpyrJroro Ar'cKa.
@penem or Kpar ronyrurocKocrlr. cnuparn KopHro. ,{u$parqeu <Dpayuro$epa or
gruilruofi nprnaofi qenz. ftr{parcquoHHarr pacxoAr4Mocrb. {r.rQparqr.rr or oAHoMepsofi Az
pelxerKH. Paspeuatorqas cnoco6Hocrb onrllqecKr,rx r.rHcrpyMeHToB, Ilon-flrue o rolorpa6zz.

EcrecreeHHstit u [oJrrp'3oBanHrrfi cser. crenenr noJrrpr,Barluz. florxpu ga\us.
npeJroMJrer{[t4 pr orpa)KeHr.rn. 3anon Eprccrepa. flonrpzsaqzx npz 4uofiuoM ryqeflper
o6rrxnoseHHrrft u neo6rrxnosennufi Jr)tr{a. ()nraqecrcas ocb Kpr,rcrzrJrna. flolap
ilofl'spu3alll4oHHble npI'I3MbI. flolxpusaropu v aHzrrrr4aropbr. 3aron Malroca, florrysor
qerBeprbBorHoBble ruracrHHKrr. I4cryccrnenHa.fi onrarlecKar aHu3orponpr;r. Onrr,rqecKas
BelrlecrBa' 3Q$er(T @apa4ex. 3arpyAueuu.u B sJrer(rpoMarHraruofi TeopHH Marcserra. Hr
aHoMaJrbHar Ar4cnepcv'Jlt. Mero4u na6rrc4eurE Ar{cllepcun. rpusuaruqecxufi u aw$pa
cneKrpbl. SaexrpoHnas, Teopus, Aucnepcarkr cBera, lTomoqeuue cBera, 3arcoH Fyrepa" I_{n
cneKTpbr nofnoqeHr{f,.

Co4epxaHue rrpaKT[rrecnrrx 3aHfl Tnfi no ArrcqrrrrJrrrHe
1 cemecrp

PagAeJ f. Mexau[Ka

llocrynarerbHoe ABrDKeHve rBepAoro reJra. pry,nry" KpLTBH3HBT rpaeKTopr,rz .Irnsei,nas
rznefinoe ycKopeHr4e. TaHreuquanBHoe 14 HopMir.JrbHoe ycKopeH's. Cs.f,gr MexAy rznefi
y|JIoBBIMLI KZHeMaTr4rIecKVMI4 BeJIHqHHaMI4.

VpaaHeuue ABwKeHvJI. Tperufi 3aKoH Huorona. I{eurpo6exrrafl, culra. Czna Kopnol
I.IHeprIHLr (qenrp uacc). Teopeua o ABrDKeHnr4 qeHTpa rlrHeprlr.rv.

MolreHr cvJIbL Mouenr uMlyJlbca. Movent r.rHeprlt4r{. lfeopenra lllrefinepa. V1
MOMEHTOB (CNrSr MOMEHTA HMTTYJI'CA C MOMEHTO' C"N"'J. YPANHEUZE BPAIIIATEJI'HOTO ATBepAoro TeJra orHocureJlbHo HenoABI'DKHofi ocu. Kuueruqecr<ar gHeprlu Bparqarcqeroct
TEJIA,

TeMa 4. 3arcouu coxpqueuufl
3anon coxpaHeHl4t HMrryJlbca. 3axou coxpaHeHr.rr MoMeHTa rrMrryJrbca.. pa6ora,

*o" 
"o*pu"" 

i"i 
"""pr"^ "

VpanHeune ABIDKeHI{fl n Soprr,re Sfinepa.VpaBHeHpre Hepa3pbrBHocrn. Vpanneuue
Cacrenaa ypaeueuufi fiBoAlIHaMI,Iru. ,{nrzxenrre reJr B )Kr,rAKocrrx r{ rtrtax. Teopevla 11qyrconcr

ilprcno crenesefi cno6o4rr MoJreKyJrbr. BrryrpeHHrs gHeprrur r4.zleanbHoro
paBHopacnpeAeneHl'It sHepruu no crerleHtu cno6ogrt. ,{auenue ra3a c roqK}r 3peHHJr
KHHervllecKofi reopuu. ocHosHoe ypaBHeHHe MoJreKyJrrpHo - KuHeruqecnofi reopur,r. y
cocrof,Hur HAeaJrbHofo ra:a (yparHenze Kla'efipona - Meu4eleena) ,

2.
Pacupe4elenHe Marcselna (pacrpeAeJreHpre MoJreKyJr uo a6comorHbrM 3HaqeHHrrM crEapouerpuvecrar Qoprrlyla. Pacnpelenen"e Eolrqvana, Pacrpe4eneuze Marcnerra - Bo*uv
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TeMq 3. PeauNauwe easat
Ypanueune B an-4ep-B a al.bca. I,Ieorepuu pe aJrbHoro ra-: a. Meracra6umnrre cocrorHnf, .

TeMa 4, Ilepeoe uavailo mepnoduuafitwrcu
Ypanueuue nepBoro :rrarrura repMOAvHaMriKr{. Teruro0urocrr. 3asucz1,rocrr

r,rAeaJrbHoro fa3a or BuAa npoqecca. Pa6ora, coBepuaeMaf, ftBOM npu r,rsorrpoqeccax.
(rennooax tbyHtcrlltfl). A[uadaru'recrufi npoqecc. Teruodurocrb rBepAbrx reJr.

2 ceuecrp
Pas.[er rII. 9reKrDriqecrso n MarHerrs[r
Teuq L Hanprxeuuocrb gneKTpr,HecKoro rroJrrr B BaKyyMe
Kyloua' flororc BeKropa HanptxeHHocuE" Teopeua faycca AJrr gneKrpoorarur{e

BaKyyMe n ee cssgr c 3aKoHoM Kynona. Ipuueneurae reopeMbr faycca Anr pacrrera nolefi.
I'eua 2, floresuual DJreKTpocrarr,rqecKoro noJr.f,

Pa6ora cr4n oJreKTpocrarvr{ecKoro rroJr.f,. Jlluprymqur Harrpr}r(eHHocrtl
tIoJIt' Csflsr MexAy rIoreHIII4iInoM u nanp.axtiuHocrbro gJreKTpocraruqecKoro rroJrs. y
JIautaca. S:relcpuuecrufi gunom. Mouenr cur, 4eficrnyrou1r,rfi Ha AHnoJrb Bo BHerrrHeM
nole. Sneplutfl Avttrorts. B oJreKTpruecKoM rroJre.

TeMq 3.Ilpono4nznr4 B gJreKTpuqecKoM rroJre
Teopevla faycca AJIfl oreKTpur{ecKoro rroJrr B AHgJreKTpHKe, Orexrpuvecnoe (

(elenrpuvecKat HHAyKIIm) z auetexTpr,rxe. ,{rasnerrprauecKar rrpoHr{qaeMocr6 cpegu. Brr
Halp.DKeHHocrpI sJleKTpt4rrecKoro rors B ALrgJreKrpLrKe. Snerrpoeurocrr yeguneHnoro
cHcreMbl npoBoAHI4KoB I'I KoHAeHcaropa. SlexrpuuecKafl gHeprur cvcreMbr roqeqHbrx 3apsAoB.
3apf)KeHHoro npoBoAHI,IKa, cI{creMBI npoBoAHr{KOB r{ KoHAeHcaropa. Sueprur ene
noJls. o6reMHafl rurorHocrb gHeprr4r{ gJreKTpocrarr{qecKoro rroJrr.

Teua 4. flocro.f,HHrrfi snerrpurvecrzfi 'ror
XapaNrepucrraru gneKTpocraruqecKofo 'forKa: nJrorHocrb ToKa, cvrlra roKa.

cyqecrBoBaHl{.fl SreKTpHr{ecKofo roKa. C'roponuze crLJIbr, Pasuocrr rroreHllr,ruuroB, Han
sJIeKrpoABLDKyn\afl, cvna (3AC). 3aron Olta4nr HeoAHopoAHoro yqacrKa qenu. flpanula Kapx

Teua 5. Marnurnoe rroJre B BaK\ryMe
3aItoH Alrnepa. Marunrnas I4HAyKqr{r. 3anou Buo - Cayapa (saxoH Bao - Canapa -Cula Jlopeu\a u cura Analepa. Baror c roxoM B Mar-Hr{THoM rloJre. Marurnrnufi uoueH,r. M,

4eficrnyroquit sa paMKy c roKoM Bo BHeITIIIeM MafHMTHoM nore. MarnrrrHoe noJre np.flMoJrg
KpyroBoro roKoB. Marnurnoe nsaauo4eftcrBr{e roKoB.

Teua 6. 3lenrpouar:aurlaafl. r4HAyKrIr4t
Ourounofi 3aKoH gneKrpoMaruzrnofi r4HAyKrIzH (saron @apager), llpanulo JIer

JIeHqa)' -f,sreHne oaMoHHAyKIII4I4. I4u4yrrznnocrr,. Zn4yrcrunuocrb AnLrHHoro coJreHo
3aMbIKaHurI v pa3MbIKaHHf, Ilenu. -flsreHae nsauN{Hofi r{HAyKrlr4r.r. BgaHMHa.f, r.rHAygTr,rBHocrb.
Ma|HLITHOTO nOns. o6rdMHa-fl nrorHocrb gHepn4v Ma|HI4THO|O tloJrr.

PagAer fV. KoJe6aurlq r norHrr
TeMa I . 3lexrpouarHr4THbre Kore6auzs
[uQ$epeHqlrzulbHoe ypaBHeHue rore6anufi s Kore6areJrbHoM KoHType H ero

llrrf<fepenql{zlJlbHoe ypaBHeHHe 3aryxarcqux sneKrpoMarHaTHbrx rcore6asufi vt ero
l{uQQepeuql{anbHoe ypaBHeHLIe BbIHyxAeHHbrx gJreKTpoMarHHTHbrx rcore6anufi H efo perrreHue.

Pagaefl V. OnrrKa
Tento I. lzQpaxqur cnera
OnruqecKas AnI{Ha rDrrz. OrrrrzqecKar pa3r{crcub xo4a. Pacver unrepSepeHquouuofi

AByx KorcpeHTHbIX t4crotIHHKoB. flolocst panuofi ToJrrrlr4Hbr H paBHoro uar-uoua. Muo
umepQepeHnlzx. {H$paKqaa OpeHent or KpyfJroro orBepcrur H Kpyfnofo AHcKa. Aradpaxquq
or Kpa.f, noryrlJlocKoctt't. {uQparcqur (DpaynroQepa or 6ecrcoseqno 4lrzuuofi npamoft qenn. A
or oAHoMepnofi 4z$par<quoHHofi peurerKr{.

Tena 2.,{racnepcux cnera
3aroH Bprocrepa' 3axon Ma.nroca. Zcxyr;crneuHa.f, orrrrrqecKa.rr aHu3orponur,

aKrr4BHOCTb BerrlecrBa. SSQerr oapa4e.r.HopManbHaf, lr aHoMnrrbHas, A?lcrrcpcuv.
Co4epxanue .ladoparopHbrx sauqrrlfi rro ArrcrlnrrJr[rre

I ceuecrp
Pas,{er I. MexaH[rca
TeMa L Teopur norperunocrefi
Jla6oparopnaxpa6oraNe1-0I4syuenue reopr4t4 rrorperrrHocrefi. Onpe4eneHrae o6r6ua
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-vaver 

u. vluvppr rvrvJtg\Y

Tena L B.ssKocrr rm4rocrefi

Teua 2. BpaularelrHoe .qBrDr(eHr4e
Jla6oparopuanpalorallb l-5 I4syveHue AnHat\lrvcuBpalrlareJrbHoro ABux(eHr4r rBepAoro
Teua 3. Bulu ge$opnraquli
Jla6oparopuar pa6ora }le l-9 onpegeleuae MoAyJrr cABr,rfa MeraJrJroB MeroAoM K

none6auufi

- Jla6oparopHat pa6ora Ne 2-2 onpeAereuve xootp$rarl[eHTa Br3KocrH xr,rAr(ocrr.r
Pefiuolr4ca MeroAoM naAaroIr1ero B )r(a1Kocrr{ rlapr{Ka

Teuq 2. Alua6aru'aecrufi trpoqecc
Jla6oparopnax pa6ora J\b 2-3 Onpe4eleuue cKopocru 3ByKa B BO3Ayxe r4 noKa3aTeJrfl

Bo3Ayxa MeroAoM cro.sqeft BoJrHbr
Teua 3. MeroA Klenraua-,{e3opMa
Jla6oparopuax palora Ne 2-7 Onpegeleuue

.{esoprvra

eMecTp

Jla6oparopu ax pa6ora }lb 3 - I HsyveHue oneKTpr.FrecKof o roJ'
Teua 2.3aronu KupxroSa
Jla6oparopu ax p a6 ora J\b 3 -3 Mocrosofi MeroA zsnaepeHafi
Teua 3.3anousr Oua

u qucJra

ParAe.n fV. Koiledannq H sorurl
Tena l. Saercrpuuecrcrae Kone6anuq

peaKTr4BHOMy COnpoTVBneHrrJrM

Teua 2. Snexrpounufi ocqullorpa$
Jla6oparopnat pa6ora }rb 4-4 I,Iccle4onaru4.s oneKTpr.rqecKr4x

rroMorrlbro oJreKTpoHHof o ocrlr4nJrorpaQa

Pasaer V. Onruna
Teua l. I,InrepSepenqur
Jla6oparopuat pa6ora J\b 5-3 Onpe4eleur4e AJrr4Hbr cserosoft
Teua 2. [u$paxqur
Jla6oparopu ax pa6 ora }lb 5 - 5 Onpe4eleuue A.ru4 Hbr cserosofi

perneTKr{.

yrrEEHO-METO44ITECKOE OEECrrEq EIrr4E CAMOCTO

BOJrHbr c noMqrlbro Koneq

BorrHbr c nou]urrc auO

5. OIIEHOIIHBIE CPEACTB A TJIflTEKYIIIEIO KOHTPO JIflY
TIPOMDI(YTOIIHOIT ATTECTAIIUI4 IIO H:TOIAM OCBOEIIIUT n|

noKa3areJr.fl aaua6aru Bo3Ays MeroAoM eMaHa-
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5, HeuHepqr4aJrbHbre crdcreMbr orcrrera. A6colrcrsue u orHocr4TeJr6H6re

9, Mouenr cI4JIbI' Mouen'r plMrrynbca. Vpanuenue MoMeHToB. Vpanueuze
ABI4lr(eHr4Jr rBepAoro reJra orHockrrerbHo HerroABtDnHofi ocn.

1 0. f 'upocronn.{ecrzfi 
s $ <percr. Cno6o4uue o,cr,r.

1 1' 3axon coxpaHeHprf, r4MrryJrbca u rperufi3aKoH Hrrorona"
12. 3axou coxpaHeHr4.f, MoMeHTa uMrryJrbca.

f 
3. ra6ora ri oHeprr4f, B MexaHr,rKe. oueprur KlrHerr{qecKalr 14 rroreHrlvralrbzeu.,

14. llonrrure czrroBoro uons. Cnssr MeX]S/ rroremluarrbHofi suepraefi ucsnoft,
I 5. 3arou coxpaHeHuf, MexaHr,rqecKofi sHepruu.
16. Koncepnarl4BHlle 14 HeKoHcepBarI4BHbre clrJrbr. KonceprarzB:nafl vr AuccvrnaruBHafl c
17.3at1a'tu MexaHr,rKrr xrragrocrefi z ra3oB.

r,rHeprIHr{.

7.lro",srue a6co*oruo rBepAoro rela. MoueH,r r,rHeprra, reJra.
8. Teoperraa lllrefinepa,

1 8. Vpannenkre Hepa3pbrBHocrr4. VpaeHenze Iiepnynnn.
Peilmune-xonmpont Jlb2

1 flonsrae r,rAeaJrbHoro ra3a.
Marpocrcolr4qecKr4e napaMerpbr cr{creMbr.

2, BuyrpeuHrr oHepru.rr lrAeaJrbHoro
gHeprprr4.

3. [awtenue ra3a c roqKa 3peHr,rs
MoreKyn.f, pHo-Kr4Hernqecrofi reopuz.

MorenylrpHo-Kr{HernqecKoe ToJrKoBaHr{e

rasa. rlzcro crenenefi cno6ogu. 3aroir paBHopacr

Calu uHep\r4pl
6. Cucrenaa Marepl{anbHbx rorleK. Ideurp Huepqzu (uernp uacc).

MoJreKyJrrpHo-Kr,rHerr4 r{ecnofi reopzu. OcnonHoe

Br,rAa npoqecca. Pa6orp, coBe

4. Ypanueur4e cocro{Hrs uAeanbHofo ra3a (ypanneuze Knanefipoua - MeH{ereena).
Or;""* 

--Ar;;;;;""*
HccJreAoBaHr.ur cucreMbr. lloH_f,Tne o QyHxqura pacnpeAeJreHur,

6' 
-(Dagosoe 

npocrpaHcrso. @a3onas rorlKa, Qasonar sqefira. CtarzcruqecKge ycpeAHeH
7. Pacnpe4eJreHr{e Maxcserra. Cpe4nze cKopoc rr4 MoneKyn.
8. E aponrerpuqecKaf, <poprvryna. pacnpe4elenr.re 

lE omqnraria.
9. Pacnpe4eJreHpre Maxcserra - Eolrquana.

Pefimuuz-xoumpono M3
i 0' vpanHeuue B au-4ep-B aa*ca. I4sorepurr peaJrbHbrx ra3oB.
I 1 . Meracra6purnoe cocro.rrHrre. Kpnruuecroe cocrorHue.
12. BuyrpeuHr.rr oHepru.f, peanbHoro ra3a.
1 3 . XaparrepvcruKa )Kr.rAKoro cocro.f,Hus. Bluxnafi ropflAoK.

11: #:::ry_"ocrHoe 
Har'KeHrre. curu, Bo3Hr.rKarourvre Ha rpznofi no'epxHocrlr

@oprvryla Jlanrraca. CMaqrasauu e H KarruJrlrrpr{bre .rrBJreHHr,
I 5' -flousrze croJrKHoBeHur. vnpyroe r,r Hey[pyr oe croJrKr{oBeHr4f, .

16' llpuqenbHoe paccrorHrre. oQserc'unHoe ceqeHve pacceflH''. cperur+s NrilHaupo6era.
17. ocnosubre repMoAr,rHaMrlqecKr,re roHlrrr.rx: BHyrpeHHrr gHeprur, pa6ora, renrora. v

nepBoro Hal'.ara TepMoAnHaMr{Kr{.
18, 3aezcuMocrb reruroeMKocrz rzAearlHoro r,una or

npr{ pBonpoqeccax.

19. Alua6aruqecxufi npoqecc.
20. O6paruMbre 14 Heo6paruusre npoqeccbr. Kpyroaofi npoqecc (rlrdKr).
21. {uru Kapuo u ero KfI! AJr.rr rrAeanbHoro rira.
22, rTpvu\un 4eficrna-r rerrJroBoro ABHFareJr.rr H xonoAr4nbnofi uaruunn.
23. Surponzs. 3aKou Bo3pacraHrrr gHTponvu.

Pertmunz-xonmpono llbl
2 ce*recrp

1' 3axou Kyloua. Hanp-rxeuHocrb gneKTpocrar'qecKoro noJrq. flonsrue
norx. IlpraHrlr4n cynepno3r4 qHr4 gneKTpuqecrux nolefi .

2' floror Ha[pDKeHHocrz. Teopeua faycca AJrr gJreKTpocrarvrrecKoro rroJrr B BaKyyMe.
3. IlpurvreHeHue reopeMu faycca Anf, pacqera nolefi.
4' Pa6ora c'n oneKrpocrarlrqecKoro HoJrr. t{apryn.aqur Hanp'KeHHocrr4

TIOJI',

gKopocTr.r H

Teopetraa o 4n rleHrpa
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5. florenqaal. Pagnocm noreHllr4aJroB. Cnqgr Me)r(,Ay rroreHrlr{aJroM u Hi
gJIeKTpOCTaTlrqecKoro rroJrf, .

6' Cso6oaHble H cB.f,3aHHble 3ap.sAbr B BerrlecrBe. Tunrr ArDneKTpr{Kon. I4oHuar,
opr,reHTarlu oHHar rro Jr.[p u3 a\vv.

7' 3lerrpoeMKocrb yeAIiHeHHoro npoBoAHr4Ka, cr{creMbr rrpoBoAHr,rKoB r{ KoHAeHcaropa.
8. Sneprnr 3ap.f,x(eHHblx yeAI,IHeHHoro npoBoAHrrKa, cr{creMbr rrpoBo,unrr,rKoB r4 KoHi

Sneprru greKTpuqecKoro rroJrt. O6reusa-s rurorHoclb gHeprnr4 greKTpuqecKoro noJ1fl.
9. XapaxrepucrtlKlt gneKrpt4rlecKofo nors v y cnoBLtA ero cy[IecrBoBaHH-{. pagsocrr

9Jr eKTpoAB rDKyrlas. cvra, Harrp.Dr(eHIIe.
10. 3aron Arunepa. Marnzurar HHAyKrIuq. 3axos Euo - Canapa. flou-fifl{e N{arH

flpunqun cylepno3vrlzpr MarHzrHsrx nolefi " Marunruufi MoMeHT.
1 1. MaruzrHoe rroJre np.sMoJruHefisor,o H KpyroBoro roKoB.
12. fitun<enl{e 3apffKeHHbIX rlacrr4rl B gJreKTprrrqecKr4x r,r MarHr4THbrx rroJrrx.
13. 3ar<on nonHoro roKa AJI.I MarHI4THoro rroJr.f, B BerqecrBe. Hanprxenuocrb MapHHTH

MarnnrHa.fl [poHr4rraeMocrb cpeAbr.vugyxqux Mar.HrrrHofo rroJr.r B BerrlecrBe.
14' Onrrr Oapa4er' Maruursufi rloroK. 3/{C uuayxquu. Ocnonnofi garcou oJreKrpo

prHAyKrlr,u4. flparrano Jlenqa.
15. cauonnAyKrlr.rfl u Bsavtv'ovtHAyKquf,. ?lH,4yrrunnocrb rr B3ar4M:aafl vHAyKl.r.rBH

pa3MbIKaHH.f, pI 3aMbIKaHI{rr.

Pefrmuuz-xoumponu Jfb2
l. Cso6olHBIe H BbII{yxAeHHbIe rore6au[s. fapnroHauecKr.re MexaHrrqec6r4e xore6a

xapaKTepHCTaKn.

2. Sueprur rapMoHutlecKlrx MexaHur{ecrr,rx role6aunfi. IloH.f,rze o fapMoH
aHrapMoHr.{qecKoM ocrlr4JrnsTope.

3' Cloxeuue o,ulrlaKoBo HanpaBneHrrlx rapMom{rrecxra< role6anvfi.Buet*ts.
4' c:roxreuue B3avMHo [epneHAuKynflpHbrx rapMoHt4qecrcux xore6aHzfi . ourypu
5. 3aryxarorqHe MexaHHuecKI4e xore6anuq. Hacrora, noss$nqueHT 3arlxaHprf,, Jrorapp

AeKpeMeHT 3uryxaHvfl. MexaHr4qecKnx rcole6anufi .

6, Bsuyx4eunue MexaHrrrrecK,e Kore6anz-fl. Ai'rnnury.ua vt oasa np,
MexaHr{qecKrax rore6anasx.

7. Mexanuqecnnfi pe3oHaHc. PesoHaHcnrle Kpr4Bbre, Coornoruesus Me)rqy
BrlrryxAarorqeft culu tr cKopocrr4 npu MexaHvr{ecKoM pesoHaHce.

8. Mexan'su o6pasonaHprr MexaHr4qecKr.x BoJrH B ynpyrofi cpeAe. flpo4olrHue u
BoJIHbI. Boruosoe ypaBHeHI'Ie 14 ero pelxeHIae. fapuou""""n"i-"onHbr H rrx xapaKTepr{crr4Kri,

9. Oasosas cKopocrb H Al,Icrrepcn.f, sorH. BorHclnofi narer r4 fpyr1noBar cKopocrb.
10. flonsrae o KorcpeHrHocru. I4urep$epenqun noru. cto.f,.rze BoJrHbr.
I1. Kone6arelrrruft KoHTyp. fapuonuuecxue oJreKTpoMarHurHrre Kore6agzq

xapaKTepr,rcTHKH.

12. 3arpraroque gneKTpoMarHlrrI{ble xore6anu-f,. rlacrora, xoeq$uqueHr
lorapuQrrru'{ecxut AeKpeMeHT sarryaHul gJreKTpoMafHurH6rx xole6auufi,
rore6arernFrofo KoHrypa.

13. Bunyx4enurre gJreKTpoMarHurlrbre rcole6auus.
gneKTpoMafHHTHbrx rcole6anufi .

AnaruuryAa vr Susa

14. Oapa4eeBcKat v MaKcBeJIJIoBcKaf, TpaKToTBKH ABreHv[fl oneKTpoMafuuruofi
cMerueHH_f,.

1 5. cucreua ypanueuuit MaKcserra. olexrpouarHrrrHoe [oJre.
16' Boffrosoe ypaBHeHr,re Ailfl 3neKTpoMafHHTHoro noJrr u ero

pacnpocTpar{eHHtr sJreKTpOMarHzTHbrx BoJrH B CpeAax.
17. ocuosHrre csoficrsa gneKTpoMafHLITHbrx noru. Snepnrff r,r rroroK gHepfr4ra gneKTpoMa

sorH. B errop llofi nrunra. I4unym c oneKTpoMarHr,rrHoro rroJrf, .

Pe iim uuz-xonmp ont llb 3
l, 3:rerrpovrar:"LrrHas, npupoAa cBera. rlpuHrlnn fiofirenca. 3anouu

A6comorHufi v ornocrarem'ufi rroKa3areJr' npenoMneHur. lloluoe
Csgroeoarr.

2. KorepeurHocrb r{ MoHoxpoMaruqHocrb cgeroBbrx no.nu, Bpenaes:r,6s
AJrr,IHa KoIepeHTHocTr{.

3. On'rzqecKa.fi AJII'IHa rryrIE. OnrzqecKarr pa]Hocrb xo4a. Pacuer zurep$epeuquoHHofi
oT AByx KOrepeHTHbrX r4cToqHnKoB.
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4. flolocrr panuofi ToJrrrlr,rHbr 14 paBr{oro HaruroHa.
5. flpocrpancrBeHHas KorepeHTHocrr. pa4uyc KorepeHrHocrtr.
6' J[Ipzuqun ltofireuca - Opeuerx. MeroA sou (DpeHelr. llprnronunefisoe

cBera. ,{uQparcqnr OpeHem Ha KpyfJroM orBepcrlru r4 Ar,rcKe.
7. .{uQpanqr.u @payHro$epa or 6ecrcoueqHo gluuHofi npruofi qenr4.
8. .{uQparcqu.u @payuro$epa na oAr{oMepH.fi guopa*rruossofi peruerKe.

5.2. IlporvrexyroqHaq arrecraqufl rro rrroraM ocBoeH lrq Ar.r cqurrJrrrHbr
Bonpocu K DKsaMeHy (1 cenrecrp)

1. MexaHIa'{ecKoe ABIDKeHI,Ie KaK npocrefiurax $opua ABrDKeHr,rfl Marepr4r,r. Cucreua
flpraHquu orHocprreJrbHocrr..r larrur'es.. flpeo6pasorariutlanrutter. pa4ryc-""*top.

2. MarepuanbHat roqKa (.{acruqa). Tpaercropar. Pagtryc KprrBr{3H6r rpaeKropr,rq.
cKopocrb u lprsefisoe ycKopeHrre. flocrynarelbHoe ABr{)KeHue rBepAoro reJra.

3. TatrrenqpltulbHoe u HopManbHoe ycKopeHur. Cnssr Me)(Ay rusefisrruu kr
KI{HeMaTIITIeCKUMII BeJILIqIIHaM}I.

4' flepnufi 3aKoH Hrrorona u rloHsrl{e zHepquuurbHofi cucreusr orcqera. Bropofi 3aKoH
H rrorulTlle cHJrbI' Maccbl kt uurryIrsca. VpanHeuze ABH)KeHus" Tperufi 3aKoH Hrrorosa u u
IpLIMeHI{MOCTII.

5. Heuuepur{aJrbHbre cr{creMbr orcqera. A6oolnrnrre u oTHOCI{TeJIbHbre cKopocTr4 14

Culu unepuul,r.
6. Cucrenaa Marepr4irJrbHbrx roqeK. I{eu'rp HHepqprr4 (qenrp ruacc). Teopenra o ABT.DKeH

HHepr\r4kr.

7. flosstue a6comorHo rBepAoro rela. MoueHT r4HepqHH Tena.
8. Teopeualllrefinepa.
9. Monreur cHJIbI. Mouenr l4Mrrynbca. Ypannenue MoMeHToB. Vpagrenue

ABrDKeHr,rr rBepAoro reJra orHocr4TeJrbHo HerroABr,DKH oit ocu.
10.3anon coxpaHeHr,rJr r4M[yJrbca u rperuft 3aKoH Htroroua.
1 L 3aron coxpaHeHr,rs MoMeHTa nMrryJrbca,
l2'P a6orato etnepa* B MexaHrrKe. SHeprr,rr Kr4lrerltqecnar r,r rrorer{rlgiurbHafl .

I 3 . Vpanueuue Hep{BpbrBHocrr.r. vpanneuue liepuyrulr.
l4'Ilorurue I4AeaJIbHofo ra3a. MonercyrlpHo-KuHerlrr{ecKoe ronKoBaHrze

Marpocxonuqecnlre [apaMerpbr cucreMbr.
l5.Bnyrpeunxr oHepru;r HAeaJrbHofo ra3a. r{uclo CTEIIEHEH

paBHopaclpeAeneHr,rr sHeprvl,I.
16.r{annenue ra3a c roqK.rr 3peHI,Is MoneKyJr{lpHo-KzHervqecxoft reopuz. OcnonHoe y

MoJreKyJrrpHo-Kr4 Herr4qecxoft reopuu.
lT.vpanueuue cocro.rrHnr r4AeanbHoro ra-sa (ypanuenue Kranefipoua - MeHrereeea).
18.lnnaur,ruecKr{e H crarr,rcrr{qecKr.re 3aKoHoMepHocrr{ n Qusuxe.

lrccneAoBaHr.ur cr4cTeMbr. flonfltr,re o $yurqzlr pacllpeAeneHHr.
I 9.Pacupe4eJreHr4e Maxcserra. Cpe4nae cKopocrt4 MoJreryn.
2 0. B aponaerpuqecKa.rr Soprvryna. Pacupe4eneHze Bolrquaua.
2 l .Ypanuenze Balr-4ep-Baalrca. I4sorepnau peanbHbrx ra3oB.
22.OcnosHrle repMoAI,IHaMI{qecKI{e floHflTLrfr: EHyrpeHH.rIs gHeprrrr, pa6ora, renrora. v

nepBofo HaqaJIa TepMoAr{HaMr4Kr.r.

23.3anucuvtocrb re[JloeMKocrr4 ]rAeilrbHoro .ra3a or Br{Aa npoqecca. pa6ora,
[prr rsonpoqeccax.

24 . Alua6 arllqecrufi npoqecc.
25.o6parurvrue a neo6par'Mbre rpoqeccbr. Kpyronoi npoqecc (qraKn).
26.Ifut<tr Kapno z ero KfI.{ Anf, aAearrbHoro r.€t:la,

27.l7puu4un 4eficrnu-r renJloBofo ABr,rfareJr.s t4 xoJro.{r4Jrbnofi uarunHrr.
Bonpocu K sK3aMeHy (2 ceuecrp)

1' 3axon Kylona. Hanp-axennocrb sneKTpocraruqecKoro rroJrr. floHsrge ere
nolx. flprlHr1r4n cynepn oglarryru greKTpr.tvecxrax nolefi .

2. Iloror HarlptxeHHoctu. Teopenna faycca AJrfl gJreKTpocrarr,rqecKoro rroJrfi B
3. llpnueueHlre reopeMu faycca Anr pacqera lolefi.
4. Pa5ora cun sneKTpocrarlrrrecKoro rroJr.r. {upnynrqzx HarrprxeHHocru 9J]

IIOJI,fl.
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5. floresquan, Pagnocrr rroreHrlururoB. cssgl Me)KAy rroreHrluzrJroM
SJreKTpocTaTtrqecKoro IIoJrt.

6. cno6oaubre r,r cBr3aHHbre 3aprAbr B Berrlecrse. TunH ArrcneKTpr,rKon. I,Iouuar,
oplreHTarlHoHHa.fl flOrrpv3a\au.

7. flolrpusoBaHHocrb, ,{aerexrpzvecKar Boc[pur.rMqr4Bocrb BerrlecrB a v ee 3aBvl
TeMnepaTypbr.

8. Teopervra faycca AJIf, oJleKrpllqecKofo noJrfl B ArrcneKrpnKe. 3rexrpuqecKoe
l{uslerrpuuecKat rlpoHl4llaeMocrb cpeAbr. FJlanprN:enHocrb eneKTpprqecKoro rroJr"fl B A}rgJre

9. Pacnpe4eJIeHI,Ie 3aptAoB B rIpoBoAHzKe, SrerrpocraruqecKoe noJre BHyrpr4
npoBoAHr.rKa. Sler<rpocr arvrqecnafl, 3arrIVTa.

1 0. SrercrpoeMKocrb yeAHHeHHoro npoBoAHrrKa, cr4creMbr rrpoBoAHr4KoB r4

ll.3ueprrar 3apDKeHHbIX yeALIHeHHoro [poBoAHvrKa, ckrweMbr npoBoAr{r{KoB g
3ueprur gneKTpuqecKoro tront. O6reNtras rrJrorHocrb gHepfr,rn gJreKTpllqecKoro floJrf,.

r2.Xapat<tepr4crltKr{ greKTpr.rrrecKoro no.[.r u ycJroBr,rf, ero cyqecrBoBaHr,rfl.
rroTeHqHilnoB, gneKTpoABrDKyrrI{Ur CI?IJIA, HAnpffi(eHrie"

13.K-naccuqecKa.t gJreKTpoHHtu reoprfl oJreKlponpoBoAaMocrr4 MeraJrJroB 14 ee HeAocraro
l4'3aros Avnepa. Marnurna.f, I{HAyKqLrr. 3arou Evo - Canapa, floH.f,rge MarHurH

flpunqun cynepno3rarrrru MarHr4THsx nolefi . Maru arsrrfi MoMeHT.
I5.Marnurnoe noJre [prMoJrr{Hefinoro r{ KpyroBoro roKoB.
16'I{uprcynrlll4f, BeKTopa MafHzrHofi uugyxqzu. 3aron rroJrHoro rora. MarnrrrHoe rroJre

coneHor,rAa v TopovAa,.
l T.Marnurnoe B3auMoAeficreve roKoB v eAui,Hvr\acr'Jrbr roKa - aMrrep.
18..{nuxeHze 3aptxeHHblx qacrl{u B 3neKTp}rqecKr,rx Lr MarHrrrHbrx norsx.
l9.onrrr oapa4e.a. Maruurnrrft rroroK. ollc pruayxquu. oqronsoft gaxou

r{HAyKqltu. Ilpanuno JIeHqa.
2}.Cav'oulg'lyxllt4s I{ B3a}rMozHAyKqa.s. I,Iu4yrrznnocrb H B3avlvrHal raH.{yKT}rB

pa3MbIKaHHJI LI 3aMBIKaHI4-[.

21'3neprur MafHrrrHoro non.f,. o6reMHa.rr nrolHocrb gHepfur,r MafHrrrHoro noJrr.
22'Cso6olHble I'I BbIHy)I(AeHHbIe Kore6ana.s. fapuounuecKr4e MexaHutrecKze Kor

xapaKTepHCTr,rKpr.

23.3meprus rapMoHuqecKr{x MexaHr,rqecKr,rx. rcore6anuft. lloH_f,rue o ra
aHrapMoHr{qecKoM ocrlr4Jrnf, Tope.

24, Ctoxevtte oAuHaKoBo HanpaBJreHr{bD( rapMoHurrecrun< rcore6 arffi . Buewts.
25.Cnoxenl4e B3aI{MHo nepneHAr4KyJr.spHbrx rapMoHr4qecrnx role6auuft, Ozrypu Jlzc
26.3aryxarouqrae MexaHr.rqecxue rcore6aupu. r{acrora, rcoerfsuqzeur

rorapr,rQunqecxlrft AeKpeMeHT 3 arJxaHr,rr MexaHHqecKrrx rore6aHufi .

27'BunyNaeHHbre MexaHuqecKr{e Kore6aHn.fi. AuuzryAa vt Oasa
MexaHur{ecKnx Kore6ana.fi x.

28.Mexauuqecnzfi pe3oHaHc. pesouaucHrle Kpr4Bbre.
BbrHylqarcrr1efi cvlu r{ cKopocra npa MexaHr,rrrecKoM pe3oHaHce.

29.Mexaruusrr,r o6pasonaHufl MexaHrrqecKlrx rloJrH B ynpyrofi cpeAe. flpo4olruue u r

BOJIHbI. Bonrosoe ypaBHeHI'Ie H ero pe[eHue. lapuoHr.rrrecKr4e BoJrHbr u l.rx xapaKTepqcrHKr,r.
30'Kone6a'reltnufi KoHTyp. fapuouuvecnze oneKTpoMafHHTHbre xore6anuq

xapaKTepr,rcTr4Kr4.

3l.3aryxarorqze sJIeKrpoMarHI4THbIe xoJe6anu-s. gacrora, noeQsuqlreHr
lorapu$nau'{ecKzfi AeKpeMeHT guryxaHnfl, gJreKTpoMarHr4THbrx xole6anzfi.
nore6aremHoro KoHTypa.

32.BrrrryN4eHHbre gJreKTpoMarHrrrHrre Kore6anItf,. AnaruuryAa vt Qaga Bbr
sneKTpoMarFrr.rTHbrx rone6anufi .

33'@apaaeeBcKas u MaKcBeJrJIoBcKarr rpaKToBKr{ qBJreHr,rfl gJreKTpouarnurHofi
cMeIIIeHr{.rL

3 4 . Cucreva ypanHeuufi Marccn ella. Olercrpouaf HHTHoe rroJre.
35'3:rerrpoMafHvrHas rlpupoAa cBera, flpnHqran frofireHca. 3anoulr orp{D1eHr,rr u n

A6colrcruufi v o:rnocnrelrnrtfi rloKeBareJru rrpeJroM eHr,r.rr. flomtoe 
"rrytp"""aeCseroso,{tr.

36.KorepenrHocrb L MoHoxpoMarnrrHocrb cBeroBbrx norur. Bpeuenn6.s KofepeHTFrocrb.
AnIdIj.a KorepeHTHocTI4.
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37'omu'aecKas, rrru*a rryru. onruqecKafl pa3Hocr6 xo.qa. pacuer r,rurep4epeHrlr4on
oT AByx Kor.epeHTIIbrX HcTOrrHrrKoB.

KapTuHbr

. 3anou

14 ryqv,- 4l'florspvsalJ[tt npa AnofiuoM [yqe[peroMJreHr4r.r, 6)6 rxHoseunrrfi u Heo6rrKHoseH'l
Onruqecrarr ocb Kpvcrarrla. IlolrprEauqronrrur, [prr,rsMbr, 3axos Ma-nroca.

5.3. Canrocrosreilbuafl pa6ora o6yuarculerocno pa6ora c neKIIzoHHbIM MarepuuuloM KaK rro KoHcrreKTaM, Jrr,rreparype, TaK I.I
r4croqHr,rKoM UH$Oprraaqara

. B'IIIOJIHEHI,IE AOMAIXHETO 3AAAHI{JI H NOAIOTOBNA r PEfi'NU.-KOHTPONSM. BbrnoJrHeHr.re pacrreTHO_rpaszuecnux pa6or:
I ceuecrp
PfP I/b 1 Mexanr.rxa
PfP J\b2 Molerynxpuar Qusura r,r repMoAr{HaMr4Ka

2 cenrecrp
PfP J\b3 9lercrpouarHerrl3M.
PfP J\b4Kole6arrux rr BoJrHbr. Onrura
' .4[fi KoITrpoJIt pa6orrr cryAeHToB, aralore NrcrrilvrynupoBaHr,rl cr4creMarurqecKoro r,r3)tfusurcu B TeqeHve ceMecrpa npero/cMorpernr pefilrm-no*rpon", ba- rrpo"oarac.fl s rgcrnreHHofi

3S.flonocrr panHoft ToJrrrlzHbr u paBr{oro HaKJroHa.
3 9''{ra0paxqzr (DpayHro$epa na oAHoMepHOfi 4nQparquounofi perrerKe.
40'Ecrecrnennrrfi u nontpl'BoBaHHrd cser. ltonspr,rgarlur npn orpaxe Hwt unpeJroMn

Eprocrepa.

t rrl KorrrpoJr.r suawtfircry4eHToB npoBo44Tc,fl sK3aMeH (r u2cenrecrpnr)
lpumepnue reMbr perpeparunnux pa6or

6. YTIEBHO-METOATIECKOE IT T4HOOPMAIU,IOHHOE OBECIIE

6. l. Kuuroo6ecne.reHHo"t, 
*"rym'rumrbr or'r3r4KA

1. Ougura - HayKa rro3HaHnfl Mupa.

? IlpocrpaHcrBo n BpeM.fl n Susaxe,3. 9epHtre Abrprr so BcereHHofi.
4. V.reHue K.3. IlnolrcoBcKofo.
5' Mo4elaponaH'Ie npoqecca pacnpocrpaHeHr{r y,4apuofi BoJrHbr npz B3pbrBax B pa3Jr'qHbrx
I Kuuerara n repMoAr{HaMr4Ka 6zonoraqecKrrx npoqeccoB.7 flopr4or< z 6ecnopr4oK B Mupe 6oluunx. MonercyJr.
8' Srcnepun'teHTaJlbHble I'IccJreAoBaHraJr gJleKTpoMarHrrrHoro rors 3ervlrz e o6racr, cIIACTOT.

9. Illaponax MoJrHr4lr u ed upzpo4a.
10. MarnzrHoe rroJre 3eullr.
11. MorHuq r.r ed npupo4a.

iIECKHE BOJIHbI.

.g,cetmit,

18. BolorcoHHo-orrruqecKr{e rnpocKorrbr,
19. Comrue.
20.KocnroloruqecKoe KpacHoe cMerrleHr,re.

cnucor Mo)Ker 6rrfi 3Har{raTeJrbHo pacrrrupeH. T"r"ry perpepara cryAeHTbr corurnpe[oAaBaTeJreM.

2 ceruecrp

oon4 oqenoqHblx Marepl'IanoB (ooM) ,qrs nrroBeAeHrs arrecrarlr{r4 ypoBrur crfoprrau
KOMTIETEHIIHfi O6Y'IAIOqNXC' rro AI,ICIIHNNLIHE OQOPT,AITETC.n OTAEJIrH6IM AOKYMEHTOM.

Hauil,renosasuenrureparyprr:aBTop,Ha3Baulre,"rA"alu-*r,"-a.uuaa;""*
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o.z. ueprroArrqecKr{e tr3AaHUS :
l. Xypuan rexHulrecKofi Qzsuru,
2. )Kypuu <<Llznecrus By3oB. Ougura>.

6.3. Ilnrepner-pecypcbr:
| . http:/llibrary.vlsu.ru/ - HayrrHal 6lr6lzo.rexa Blfv,
2. https : / / vlsu. bibliotech.ru/ - oneKrpoHHa s, 6u6 rruor eqHa, cucreMa Brf v.

7. MATEPT'rAJrbHO-TEXHT,TTIECI(OE OEECIIEqEHrrE 44crtrrrlJrrrrrb
.{nr pealusalJkrr4 AVcqHnJIrrHu Qaszxa HMerorc.f, cnequaJrbHbre noMerrleHr.r An.fl npc

saHatuit' JIeI(upIoHHofo THIra, salaruir [paKTr,rqeoKofo Tnrra) rpyflnoBbrx vt 
'HA*'"A,,,roncylrraqufi, TeKyulero KoHTpons u npouexyrovHofi arrecrallulz, a raKx(e rroMer.qer

caMocro.rrrerr,nofi pa60ru. Jla60paropurre pa60ru npoBoArrc_f, n ra60paropufx Mexa
MoreKynspHofi $IEsaxu( 428,429), erreKrpoMafHerlr:rMa (425,426),orrrr{Krr (422,424).
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