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r. rIEJrr4 ocBoEHtrfl rurcqurrJrr4Hbr.

I{elnruu ocBoeHut AHoIII4TIJILIHTI <@nsuKa) rBJrrercr o6ecueqeuze 6y.qyuero cnellr4aJrgcra
Hayunofi Quszrrecxofi 6asoit, ua roropofi s srrcmefi rexHzqecKofi Irrrcole crpot4Tc.fi o6uleurtxeueplas v
crIeUI4aJIbHa{ rloAforoBKa. flocreqonareJrbHoe r4yqeHr4e Qrasuxu nupa6arunaer cnequsuvecrufi MeroA
MbIIITJI9HH;I, Qzsu.recrcylo IIHTyI{IIHIo, Koropbre or€:lrrBarorc.rr BecbMa nnoAorBopHbrMr4 u B Apyfprx
HayKax. Cueqzanr,rcruI, noryql4B[rue urrpoKoe Qusurco-MareMarurrecKoe o6pa-:onauue, Mofyr
caMocrotreJlbHo ocBarrBarb HoBBIe rexHr,IqecKue HanpaBJreHuir, ycrreruHo pa6orarr B Hr[x, JrerKo
nepexoAl{Tb or peIueHI,IJI OAHI4X 3aAaq K Apyrr,rM, t4cKarb HecraHAaprHbre rr HerpaAr4rlr4oHHble rlyTu, qTO

oco6euno BarKHo 4nx npoQeccuoHtulbHofi uo6ulruocru cnequzunrcroB B ycJroBlrrx ycKopeHHoro
pa3BLlTUS, TeXHVKpI.

3aAaqu ArrcqurrJrHHbr :

o Teoperu{ecKa{ rloAroroBKa s o6racru $usut<u, no3Bon,nrorla.f, 6y4yrqurvr r4HxeHepaM
opl'IeHTupoBarbct B rroroKe uayruofi I{ TexHrrqecrcofi un$opuarJH]/-14 o6ecnequsarcrlafl r4M BO3MO}KHocrb
I{crIoJIb3oBaHV.f, HoBbIX Qusuvecrrax npl,IHqurroB s rex o6racr.flx, B Koropbrx oHr{ cnerltraJrrr3}rpyrorcr;

t $opunpoBaHl{e HayqHofo M6IITIJIeHI{.I, B qacrHocrr4 [paBlrJrbHofo noHuMaHrrt rpaHI,Iq
npI{MeHpIMocrI,I ptBrplqHux Susr,ruecKl{x nou'Iruit, saKoHoB, reopufi u yMieHHA orleHuBarb creneu'r
AocroBepHocrl4 pe3yJrbraroB, rIonfIeHHbIx c [oMorrlbro gKcneprrMerrrzurbHbx r{Jrr4 uareuaruqeoxi,bl
MeTOAOB HCCJTeAOBaHHq;

o srtpa6orKa rIpHeMoB rr HaBbIKor peurenuii rKoHKperHbrx 3aAaq H3 pa3Hbrx o6lacrefi Qr.rsrzrclai
rloMofaroqnx cryAeHTaM n 4amueftureM perxarb LrH)KeHepHbre 3aAaqu. iri.'

. o3HaKoMJIeHHe cryAeHToB c coBpeMeHHofi uayvnofi anuaparypofi u ssrpa6o.rxa y HH4
HaqzInbHbIX HaBbIKoB IrpoBeAeHpr{ gKcnepl,rMeHTeurbHbrx Ha)AHbIX uccle4oraHufi pa3rr4rlHbrx
Quruvecxzx ssreHr,rfi r4 orleHKr,r rrorperxHocrefi usuepeuzfi .

2. MECTO ru4CIU,IrrJIurrbI B CTpyKTypE otrol
,{zcquruzua <<(Dusr4Ka)) orHocr4Tcs rc o6.sgarelrFrbrM Ar,rcqunJrr,rHaM yqe6uoro nJraHa.

3. frJrAHr'rPyEMbIE PE3yJIbTA'TrrI oByqEHI4fl rro rucUumI,IHE

flnaHupyenaue p$yJrbrarbr o6yrcuut no
pe3ynbraraMr{ ocBoeHkrrr OIIOil (rounerenq vntv.vr u

AI4CrIUmrlrHe, cooTHeceHHble C ruraFrl4pyeMblMtr
HHAuKaropaMH AocrruKeHr4r KoMrreresqufi) :

!Dopunpyeusre
KOMneTeHUL|lt

(ro4" co.uepNanue
nounerenqun)

lllaHupyeune pe3yJrbrarst o6yueuux rro AacutrfiJrr,rHg, B coorBsrcrB]ir.r c 14HAriKaropoM

AOCTIT)I(eHr4t KoMIleTeHquu
HalrneHosaHlre

oqeHoqHoro
cpeacrBa

[4u4urarop AocrtrxeH h, KoMnereHulrH Pe:ymraru o6yleunr no ar.tculrnJrt,tHe

vK-1

Cnoco6eH
ocyulecTBnrTb rroLrcK,
rpuru.recxr.rft auaJrug vl

cIIHre3 uurfopuaquu,
[pr4Merurrb cucreltnrfi
noAxoA AIf, perueHr4lr

NOCTABJIEHHbIX 3AIAq

YK-l.I" Cocrannser aHHoraqr4r{
rro pe3ynbTaTaM rror4cKa

unQopuauuu r{3 AoxyMeHraJrbHbrx
r{crorlHIrKoB 14 I4ccJIe.IIoBarelrcxoil
nl4repaTypbr.
YK-l.2" CosAaer aHaluruqecxufi
o6sop uo sa4anuofi reue,
couocTaBJrf,.rr AaHHbre puBJtruHbIX
I{CTOqHI{KOB C I{CNOJIb3OBAHIEM

Kpl{repprnJrbHoro noAxoAa.

3 u a em : [paBLIJra cocraBJreHr,Itr

AHAJII4TIITIECKID( AOKYMEHTOB ;

rlpaBr,rJra oSopvlenu.a ccbrJror( Ha
6n6nuorpa$uuecKr4 e orurcaur4-s.
Vue em: Bbr.rleJrtrb 6asoene
c o cTaBJr.fl roulve 3 aI.al'.v;
cooTHocr,rTb pa3HopoArrbre f BJreHtrrI

Lr ckrcTeMaTn3r,rpoBaTb r4x B paMKax
lrs6pannrrx nra4on
npo Qecczouzurrnofi Aef, TeJrbHo crrl.
B n a d e em: npaKrtrlrecKr{M onbrroM
pa6orrr c rur$opnaaqrzoHHlrMr4
IICTOqHI4KAMI{.

'Tecroslre

BOnpocbr

otrK-1

Cnoco6eu peurarb
3aAarlu
rpoSeccuouaruuoft
AerTeJrbHocTr4 Ha
ocHoBe npvMeHeHr4rr

ECTECTBEHHOHAYqIIbIX

OIIK-I.1. Bna4eer
MaTeMaTLtlIeCKI{M aIInapaTOM Ant
oljvcaHJ,.fl., aHaJIIBa,
TeopeTrIlecKoro r4

3KcneprrMeHTanbHoro
I4CCJIeAOBaHIIUI I,I MOA€JII{pOBaHI4[
(pnsnvecxnx lr xr,rMrrrrecKax

cr{creM, ssneHr,rfi r{ [DoueccoB.

3 nsem: 3aKoHbr r.r qpr{Hrlr4[br
ecTecTBeHHoHa) {H6rX Ar4CUr4nJrr{H
Vu eem: rrcnoJrb3oBarr Susnuecxue
3aKOHbr 14 npl,rHrlr{nbr s csoefi
npoQecclroualrnofi AerreJrbHocrr.r;
IIpOBOALTTb lr3MepeHlre ocHoBHbrx
3JIeKTpIIqeCKI,IX BeJrr4qI,IH,

OIPE,IIEJI'Tb IIAD AMETDbI I4

fecrosHe
BOrrpocbr



LI ooqelrHxeHepHbrx
3HaHr{ft, MeTOAOB

MATEMATI{IIECKOTO

aHillu3au
MOAeJr4pOBaHrr.rr

I{CIIOJIb3OBAHI,I,I B O6YIICHUU U

npooeccr4oHaJrbHofi Ae.f, TeJrbHocrlr.
OIIK-l.2. Zcnomryer
t$usuvecrlre 3aKoHhr rr rrpr,rHrlt4rrbr

s csoeft npo$eccuoualrsoft
.IIEfiTEJIbHOCT}I.

OIIK-I.3. Zcronrsyer
3KC[epI{MeHTZrJrbrrsre MeToAbr

oqpeAeneHIrfl t[rasuro-xurvrr4rrec Kr,rx

csoficrs HeopfaHnvecKzx u
opraHl{rlecKrD( BeIIIeCTB.

OUK-I.4. flpono4ur r.BMepeHue

ocHoBHbrx SJreKTpruecKr,rx
BeJrr{rrr4H, oIIpeAeJr.rreT rrapaMeTpbr
I{ XapaKTepr{cTr,rK 3JreKTplrrrecK?rx lr
oJrexrpoHHbrx ycrpoficrn. OIIK-
1.5. I,lcnonrgyer npr4KJraArrbre

lporpaMMbr rr cpeAcrBa
aBTOMaTrr3r4p OB aHHO rO
rrp oeKrr,rpoB aHr,rf, npr.r p erueHr4r,r

xapaKTepr,rcTr,rK sneKTpuqecKr4x Lr

3neKrpoHHbrx ycrpoficrn
Bn ad eem: MareMarrluecKuM
annapaToM II fl onIdCAHIlfl ,, A}J.a'JTVI3 A,

reopeTlFrecKoro rr
3 KC rrep r{MeHTaJrbHoro

LICCJTeAOBaHWT rr MOAeJrrrpoBaHI,r.s

$rtnuecrrx clrcreM, xnr'.elnwit u
npoqeccoB, I{cnoJrb3oBaHIM B

o6yrenuu u npoQeccraoualrsofi
AE{TEJIbHOCTI,I,

OIIK-3
Cnoco6eH 4poBo,qr,rrb
IBMepeHI{r lI
ua6mo4eHraa,
o6pa6arunat u
rIpeAcraBnrTb
3KcrrepuMeHTaJrbHbre

,IIAHHbIE

OIIK-3.1.
Cocrasnrer orqerbr uo yre6Ho-
rrccJreAoBarelrcnof AetreJrbHoorr{.
BKJIIOqAf, AHAJII|I3

3KcnepuMeHTaJrbHbrx pe3yJrbTaToB,

COTIOCTABJIEHI{fl LIX C IEBCCTHbIMI4

AHAJIOIAMI{

orIK-3.2.
Oopuupyer AeMoHcrparlI,tounufi
MaTeprra.n r{ rrpeAcTaBJrrrer
pesylrraru cnoefi
r{ccJleAoBarelrcroft llefl TeJlbHocrr{
Ha Ha) {HIIX xoulpepenqlux, no
BpeMf, npoMexyTorrHbrx r4

r{ToroBbrx arrectauuft .

3 Haem: lpr,rHrlr,rrrbr opraHlrauur,I Lr

rrpoBeAeHl4r 3KClrepr{MeHTaJrbr{brx

r{ccJreAoBaHr,rfi ; lpe4elrnrre
ycJroBrrr qpu [ocraHoBKe

Qnsnuecxoro 3KcnepI{MeHTa;
qIrtCJIOBbIe XapaKTepI4CTIIKI,I 14

pacnpeAeJreHnx clyraft nrrx
B€JM[IIIIH; OqeHKy IIapaMeTpOB
pacnpeAeJreHraf; nporepry
CTATI4CTPTTIECKIIX |I4[OTE3.
rrccJreAoB aHVfi ; o6pa6arrmarr,
aHanI43npOBaTb, IIpeACTaBJL[Tb LI

oQoprranxrt pe3yJrbrarbr
3KCnepuMeHTaJrbHbrx

uccne4onauufi,
Vu e em: cocraBJrrrb cxeMbr .rlJrt
npoBeAeHr,It SKcrrepr,rMeHT€lJrblrbrx

ucutenosanuir,
B n ad e em: HaBbrKaMr{ BbrrroJrHeHut
usuepenufi, o6pa6o:rru AaHHr,rx
lBMepr4reJrbHbrx Ha6ruo4eHrzft ,

[oJD reHr{rr pe3ynbraroB
nsvepenufi r{ oUeHKr{

Tecronrre
BOnpocbr

4. OBbEM I,I CTPYKTY]PA,IIHCUI4IIJII,IHbI
O6rqas rpyAoeMKocrb ArIcqr[IJIt4HbI cocraBJrf,er 12 ga.r6rHtrx eAr4Hr{rI (432uaca).
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I MEXAHI,IKA I

I Kraneuarzra nocrynareJrbHoro ABuxeHlu I I 2 6

2 Kunelrarlrra BpalllareJrbHoro ABI{xeHr4t I 2 2 z 4 6



a
J ,{unauura ilocrynareJlbHoro .qBr4xeHrrul 3 2 6

4 ,{nnaunra BpaurareJrbHoro ABLDKeHId.rr 4 2 a 4 6

5 OcHosHofi 3aKoH Ar{HaMr.rKr,I BparrlareJrbHoro
]IBI'I)I(EHI,I,'I

I 2 6

6 3axon coxpaueHr/ul tlMrryJrbca r{ MoMeHTa
r,rMIIyJrbca

I 6 2 2 4 6 Pefirnur-ronrpoll JS 1

7 3aron coxpauenru
SHeprrru

I 7 2 6

8 Sreuenru MexaHr{Klr xlt,uroctefi u rzl3oB I E 2 2 4 6

9 9neuenru cnequalruofi reopru{
OTHOCI{TEJIbHOCTI4

I I 2 6

II OCHOBbI MOJIEKYJUIPHOfi OI43HKUI
?I TEPMOAZHAMI4KII

1

t0 Monerylxpuo-Kr,rHerrllrecKaf, Teoplur ra3oB I 10 2 2 4 4

1l 9rervrenrrt KJraccrcrecxofi ctarucrraru I n 2 4 Pefirunr-ronrponr Nl2

t2 Peanunre ragu I t2 2 2 4 A

l3 Cnoficrsa xra,urocreft I IJ z 4

t4 Cnoficrna rBepAbrx reJr I t4 2 2 4 4

l5 (Dasosrre paBHoBecr{r n r[asonue [epexoAbr 1 l5 2 4

t6 Sreuenrrr tlusrmecrofi Kr{Herr{Kr4 I I6 2 2 A 4

t7 flepnoe HaqaJro repMoArrHaMnxn t7 2 4 Pefirunr-xonrporu Ns3

t8 Bropoe HaqEuro repMoArrHaMr.tKrz I l8 2 2 4 Aa

Bcero:a I ceuecrp l-18 36 18 36 90 SxsanneH(36)

III 3JIEKTPI4LIECTBO Z MA|HETI43M 2

I Sleuesru reopl,tfi noJrt a
L 2 6

2 Harprxennocrb gneKTpocrarr{lrecKoro rroJl.rr B

BaKyyMe
2 2 2 2 6

a
J floreuuaal 3neKTpocrarruecxoro rroJrt 2 J 2 6

4 ,{nsrexrpurlr B 3neKTptrrrecKoM rloJre 2 A+ z 2 2 6

5 llpono4ulzxlr B gneKTp[qecKoM noJre 2 5 2 6

6 llocro.srmrrfi sneKrplrlrecKuft ror 2 6 2 2 2 6 Pefilrur-roHrponr Ne1

7 SnerrpoQusnvecKr.re r{ccJreA oBaHvrs 2 2 2 6

8 Marnrmnoe noJle B BaKwMe 2 8 2 2 2 6

9 Manrurnoe [oJre B BeuecrBe 2 9 2 6

10 SrexrpouaruzrHaf, r{HAyKrlr{-rr 2 l0 2 2 2 6

ll ,{nnxeuze sapxxeuuoft qacrrrrlbr B

MaTHI,ITHbIX U 9IeKTp[qeCKI,IX IOJUIX

2 II 2 6 Pefi:nusr-xourpolr jS2

IV KOJIEEAHKIA VT B OJIHbI 2

t2 Mexanuqecrrae rcore6anu.fl rr BoJrHbl 2 t"z 2 2 2 6

13 Srerrpouarnrrrrrbre rore6anu.f, 2 l3 2 6

t4 YpanHeurax Marcnenla, gJreKTpoMarHrzTHbre

BOJIHbI

2 l4 2 6

V OIITIIKA 2

l5 f eouerprvecKa.rl orrrrrKa 2 l5 2 2 2 6

t6 Hurep$epenqr.rf, cBera 2 l(i 2 2 2 6



17 l,{uSpaxuru cBera 2 1'1 2 2 2 6

l8 j llonrpr,rsauurr cBera, Alrcflepcr4r cBera 2 l8 2 6 Pefirunr-xourponr Nl3

Bcero sa 2 cenrecrp 36 t8 l8 108 Srsaruex(36)

Hanlrque B AncultrrJrrfue KII/KP

Llroro no Ar{cur.rnJrrrHe 1J 36 54 198 SrcsaueH(72)

CogepxaHue JrenrlrroHrrbrx saHflTrrfi no gucqnrrJrrrHe

PasAer I. MexaHrna
Tenda 1. Kunel{aruxa nocryuaremroro .rer,rxgHu-r
Bne4euze. llpe4rr,rer $usurcu. Mero4u $usuuecxoro r4ccJreAoBaHvfl.: orrbrr, rr,rrrore3a,

gKcrIepI4MeHT, Teopu{. Ba-lnsefinue gTarIbI Ircropru Srzsunu. Pom SraeuKH B pTBBHTwH Texlvlrtvt u
BJII'IJIHVe rexHrrKl Ha pa3BLITI4e Quszxu. Pom $asrarcLr B craHoB reHl/|/' HmKeHepa. Csqsb $ra:uru c
Apyrr{Mr,r HayKaMLr. Ycnexu coBpeMeHHofi $ueuru.

Heroropue cBeAeHluI LI3 MareMarl,Iru, Pom MareMarvKrd B v3ylreuukr Srasurcu. Oynrcquu vt vx
npol'I3BoAHbIe. I4urerpupoBaHze. O cuucre rpor,r3rloAHofi z rEurerpaJra B npnJroxeHurr rc {lusuvecrlry.,,
3aAaqaM. Sleueurrr nerropuofi alre6pu: onpeAe,reH[e BeKTopa, cJro)r(eHlre BeKTopoB, yMHo)KeHue
BeKropoB' glaQtbepeHql,IpoBaHl4e BeKTopHbIX BeJrr{rruH. ,{uQ$epenqr4zurbHbre ypaBHeHnfl. SleuenrapHue
cBeAeHr{Jr r43 Teopuu Bepof,THocTr4.

Kuneuarura KaK pa3AeJI MexaHIuIKrr. Mexauuqecroe ABr,DKeHue KaK npoctefiura.s tfoprr,1a

ABIDKOHU{ MarepI,IlI. MarepualrHas roqKa (uacuqa). Cucreua orcqera. ZnepqualrHbre cracreMbr
orcgera. Pa4ryc-nexrop. Illpuuqun orHoczreJtHocrrr faJrare.f,. Tpaerropz.r. flocrylareJrbHoe
ABr,DKeHr{e TBepAoro TeJra.

TeMa 2. KunetvraruHa spauaremHoro .4szxeHag
Paanyc KpI{BI43HrI TpaeKropl{u, Iln:eeitsas cKopocrb u runefinoe ycKopeHrae. TaureuqzarbHoe H

HopManbHoe ycKopeHHt. Csssr MexAy ruuefiuuvnr r,r yruroBbrMn Kr{HeMarHqecKVMrj BeJrHqr,rHaMH,

Tenda 3. .4unavruxa uocr,vnaremnoro .4gvxeHraq

,{nuauura KaK pa3Aen MexaHuKI4. llepmlfi 3aKoH Hrrorona 14 noH{THe vHeprlr4anbHclfi cucreuu
orcqera' Bropofi 3aKoH HuoroHa u IroHrrr4e culrbr, Maccbr Lr vMrryrbca. YpaoueHue ABHxeHr4.rr, Tperra,fi
3aKoH Hrnrosa H rIpeAeJIbI ero [pI,IMeHVMocrLt. HeuuepuualbHbre cprcreMbr orcr{era. A6colrcrurre u
oTHOcrIreJIbHbIe cKopocTb H ycKopeHl,Ie. curu r4Heprlr4r'I, I{enrpo6exHafl aura. crzna l{opuoJrHca.
Cplcreua MarepHUIbHbIX ToqeK. I{eHrp uHep\Lru(ueur"p rraacc). Teopeua o ABr{xeHvn qeHTpa HHeprluu,

Telra 4. /lunarurEHa spauaremHoro,usfixeuurr
IloH-f,fl,Ie a6comornofo rBepAoro rena, Mouesr cr{Jrbr. Mouenr r,rMrryJrbca. Mouerrr LrHeprlr4r,r.

Teopeua lllrefinepa, Vpanneuue MoMeHToB (cnrsr MoMeHra r,rMrryJrbca c MoMeHroM cramr).
TeMa 5 .OcnosHofi gaxoH AzHaMzxz epauare{EHoro,uBtpKeHrlfl
VpanHeuae BpalrlarenbHoro ABwreHr,rf, TBgpAoro reJra orHocureJrbHo senoAnuxnofi ocr4r.

KusernqecraflsHeprur Bpalqarcqerocf, rBepAoro reJra. fzpocrouuqecrufi sSQerr. Cno6oguue ocu.
Tenra 6. 3arcoHsr coxpaHeruq r.rndrlvrsca u vor\,teHTa LrMrr_vnbca

3na'reHlae pI coAepx€Hlre 3aKoHoB coxpaHeHr{.rr B Mexauane. 3anoH coxpaHeHas uMrryrbca.
O4uopo4uocrr flpocrpaHcrBa. PeaKrusHoe ABrDr(eHHe. 3anou coxpaHeHr4r MoMeHTa LrMrrtJrbca;
Zsorponu-r npocrpaHcrBa.

Teua 7. 3axou coxpauenur euepruu
Pa6ora, SHeprHt, MoulHocrb. Csssr Me)rqy rroreHqr{anbHofi eHeprneit vt cunofi, floH.srue

cI4IIoBofo nolg. KoncepBarHBHble I{ HeKoHcepBarHBI{bIe cpIJIbr. 3aron coxpaHeHr4r gHeprHI4 B MexaHuKe.
o4nop oAuo crb B p eM eHra. Ko nc ep n ar vBnas. 14 Akrc cr4rrarvB Har c 

'rcre 
M br.

Teua EJleuenru uexauuxn xu.{xocrefi u ra:on
O6uue csoficrsa xla4nocrefi H ra3oB. YparHeuue ABrDKeHr4f, n $opnre 3finepa. Ilole cxopocrefi,

Irvnvlvt rn rpy6ru rora. YpanHeHI4e Hepa3pbrBHocru. Vpanneuue Eepny:rru1. Cucreua ypaeneunfi
rasoAI4HaMvKI'I. B-f,gKocrr. Teqeuple nsgKofi )Kr4IKocrH. @oprr,ryna flya^:efilr. JlanuaHapHtrfi v



Typ6yreHrHblfi pe)eIMbI TeqeHutr. I{uprcyuquf, cKopocru. lloreuqualbHoe H Br4xpeBoe ABLDK9HHfl.
,{nuxceuue reJr B )r(r4AKocrtx vrra3ax. Teoperua Xyxoncxoro.

Teua 9. Sleueurrr cneuaalrnofi reopun oruoilnreJrbHocrr,r
Ilpunqun orHocuTeJrrHocru 3fisurefina. Po.rm cKopocrr,r cBera, flocrylar nocrorrHcrBa cKopocrn

cBera. Ilpeo6paeonauux Jlopeuqa. Jlopeuqeno coKpauleHr,re AnHHbr vt 3aMeAneHr{e BpeMeHr4.
Pelsrusucrcrzft uMrryJlbc. Bgaunlocnsgb Maccbr vr gHepruu. .{eQerr Macc, SHeprran cBr3rr.
Coornonenue MexAy nornofi eueprueft r4 HMrryJrbcoM qacrr.,rrlbr. fpaHuqa [plrMeHhMocrr4 Kraccuqecxofi
(nrrcrononcrofi) uexaHuxrn.

PagAej II . Ocuonrr MofleryrqpHofi dHguKH rl reDMoAnHaM[Ku
TeMa 1 . MoreKyrspHo-rfl{HeTra.{ecxax reoprdq ra3or
OcnosHrIe rIoJroxeHI,IJI MoJleKynf,pHo-rprreruqecnofi Teopltu BerrlecrBa. Murcpo- kI

MaKpococroflHr4s. cucrellu. MarpocKonl,IqecKr4e napaMerprr. flonf,rrae rdAeaJrbHoro ra:a. Moleryl.apuo-
KrIHerI{lIecKoe roJIKoBaHLIe reMrreparypbr. r{ucro crenenefi cno6o4u MoJreKynbr. Bnyrpeuur.a gHepru.s
plAearlbHofo ra3a. 3aroH paBHopacnpeAeJleHl4f gHepnlv ro cre[eHru cno6o4rr. ,{aueHrae fa3a c ror{K}r
3peHrrs MoJreKyntpHo-KllHerl4qecnofi reopnu. Ocnrosnoe ypaBHeHr{e MoneKyJr{pHo - ruseTuqecxoil
reopHl4. VpanueHne cocrotHus I4AeaJrbHoro ra:a (ypanuenue KlanefipoHa - MeHgeleena) .

Teua 2. 3reueurrr xracqrqecrofi crarucnarz i;

.{znauuvecxrae H crarl{crlMecKl{e 3aKoHoMepHocrtr n Qusune. Crarncruqecruft ueroh
LIccJIeAoBaHvIfl ckrcrevl Oasosoe npocrpaHcrno, Qaronaa roqKa, $asonar sqefira. Ilonsnae o $yHxqran
pac[peAeJleHpIs. Crarl,Icrltr{ecKoe ycpeAHeHue. Pacnpe4eleHze Maxcsenna (pacnpeAeJreHae r\loneKyJr rro
a6comornsnu 3HaqeHI4tM cltopoctu). Cpe4nze cKopocrr,r MoneKyn. Bapouerpuvecrca.a $oprvryna.
Pacupe4elenue Eolrqlrana. PacupeAeJreHze Marccserra - Eoltrruana.

Teua 3, Peantune ra^:rr
Culu Mex(MoreKyr.f,pHoro nsauuo4eficrBt4.fl B ra3ax. YpanueHze Ban-4ep-Baarrbca. Zsorepurr

peanbHoro ra3a. Meracra6uJlbHble cocro.trHufl. Kpuruuecxoe cocro.f,Hr.re. Brryrpenura sHeprr.rt
peaJlbHoro rasa. 30$ercr.ftcoynr - Toucona. Cxlrxerue runoB Lr nolyrreHrle Hu3KrD( TeMneparyp.

Tervra 4. Csofi crBa xunrcoc"refi
Xapanrepuctura Ifl,IAKoro cocrosHurr. (Jrpoeuue xra4rocrefi. Enuxsufi noprAoK.

llonepxuocrHoe Hars)Kenue. Czlu, Bo3HlrKarorlr{e Ha rpunofi loBepxHocru )Kr.rAKocru. CDoprr,ryna
Jlarl:raca. Vcrosut paBHoBecLIf, Ha rpaHprqe AByx cpeA, Kpaerofi yrol. CruauvBartue, Kanr,unxpHrre
.'IBJIEHHf,,

Telaa 5. Cnoficrsa rsep.4rx rer
AuopQHue I{ KpHcr{InJI}IqecKrre rela. KpucrrurJrrrrrecKafl perrrerKa. latrcuuit nopflAoK. Vnpyrar n

IrJlacrrlr{ecKax 4e$opuaquu. 3aItoH fyxa. [e$eKrbr E Kpr,rcr€rJrJrax. XnArcze Kpr,rcrarrnbr,
TeMa 6. @asogrre pagHosecvr z 0a3onrre nepexoAbr
OasrI Ber{ecrBa. Vcrosz.f, paBHoBecvr d,a:r, Vctapenue v KoHAeHcarrur. flraeneHrze vr

Kpl{crannll3aqur. VpanHeHI,Ie Knanefipoua - Knaysrryoa. Oasosaq Ar,rarpaMMa (luarparnrrraa oocro.rnua).
TpofiHar roqKa.

TeMa 7. SnelrenrH Onsraqecxofi xl,rnerraxu
llousrze croJrKHoBeHHrI. Ynpyroe 14 rreyrrpyroe croJrKHoBeHu.f,, llpuqenlnoe paccroflHLre.

Paccesnue qacrl,Iq. Cpe4urr AIruHa cno6o4noro npo(5era. Ipznqun AerarrbHofo paBHoBecr.rfi
flousrue o Susuuecrofi xzuerurce. HepannoBecHbre cucreMbr. Bperr.rr peJraKcalluu. -flsreHai

nepeHoca' {uQ$ysur. Kos$$raqlreHr glar[{rysau. TenlonponoAHocrb. Koo$cfzquerrr
Tenno[poBoAHocrl,I. BssKocrr (nnyrpeHHee rpeuue). KoeQ$uqneur B-fl3Kocrn. ,fttrauuvecrcar vr

KI{HEMATIFIECKA-'I B.'I3KOCTb.

TeMa 8. flepsoe Haqano reprdo.qr,rHa\auKr,r

Crarprctraqecnufi v repMoAl,IHaMIaqecrufi MeroAbr. TeprraoguuaMr4qecKar cvcTeMa.
Tepuoglanauzqecrnfi npoqecc. OcnosHrre repMoAr,rr{aMrrlrecKue noH{TH.rr: BHyrpeHHtrs gHeprur, pa6ora,
TeruIora. @oprvryluponrur nepBoro laaqara lepMoAHHaMHKr4. Vpanneuue [epBoro Haqa;;1d
TepMoAI{HaI\4zrra. Tenloduxocrr. 3asucuNlocrr rerurodvrxocru uAearbHoro ruua or Br4Aa npoqecca;
Ooprvryna Mafiepa. Pa6ora, coBeplxaeMar fa3oM rrpr4 H3orrpoqeccax. Snrartrnu-f, (.renronax {ryHnqrar),
A4ua6 aruuecrzfi lpoqecc. TeuodrvrxOcTb TBepAbrx TeJ].

Teua 9. Blopoe naqalo repuonusalrunu
PaeHosecHrle I{ HepaBHoBecHbIe cocrorHur crzcreMbr. O6parnlrue vt ueo6paruMbre flpoueccbr,

Kpyronofi rpoqecc (quu). OopnryrupoBKlr Broporo HaqaJra repMoAuHaMznu. I-{nxr Kapno u Lro KIII
Ant I'IAeanbHoro ra3a. TerutosHe ABzfarenu v xoJroArrJrbHbre MarrrlrHrr. Marcr,rualrnrrfi KfI[ reunoeoid



ABHrarens. Surponur. Craructnqecxufi sec (rcpvrolzHaM[qecKas BeporrHocrb), 3axon no3pacraHr4t
SHTpOnHr{. ctarzcruqecKoe roJrKoBaHHe BTOpOTO Haqana repMoAVHaMHKt4.

Pa:AeJr III. 9JrercrDr.rqecrno rl ManrerrsM
TeN4a l. SreMeHrrr reoprui norq
Cxalrpuue pI BeKTopHbIe rloJrfl n Susuxe. fpa4ueur cKanf,pHoro nolx. lznepreHrlr{.s BeKTopHoro

nors. Porop BeKTopHoro ror.q. Oueparop fauuurr,roua (oneparop <tra6lo). Oneparclp llannacV
(<namacuau>). Heroropbre Hr{rerpaJrbHbre reopeMbr.

TeMa 2. HanpqxeHuocp srexrpuqecxoro norf, B BaKy_vMe

Slextpuvecruir saptg. Coxpaueuue a vHBapkraHrHocrb sapflAa. [ucrperuocrb 3aptrAa. 3arcoH
Kylona. floHsrue oJleKTpocrarnr{ecKoro nors. CuroBbre JrLrH}rH (tm:nuu Harrprx(eHHocru). flpr,rHqran
cylleprlo3rlqul'I sJreKTpocrarllvecKl4x nolefi. florox BeKropa HarrpffKeHHocru. Teopeua faycca 4lr
sJleKTpocraTl'IqecKoro IroJIf, B BaKyyMe u ed cs.f,es c 3aKoHoM Kynoua. flzQQepenquaJrhHafl $oprr,ra
TeopeMbr faycca, flpzueuenue reopeMbr faycca Anr pacr{era nolefi.

Teua 3. floreuqual elenrpocrarnqecxoro norur
Pa6ora cl4n oJleKTpocrarl4qecKoro ror.s. ldraprynrqzr HanpsxeHHocrrr gJreKTpocrarr4qecrofo

[ors' Porop Harlpltx(eHHocrl,I gJleKTpocrarutrecKoro rors. floreuquanbHocrb (rcoHcepna:runuocrs)
sneKTpocrarHqecKoro rIoJIfl. florenquan. Pasnoc:rr [oreHrlr{urnoB. Csssr Me}r(Ay rrorefrrlgzuroM vr

Hanpxxdnnocrblo sneKTpocrarl,IqecKoro noJrr. VpanHenue Jlaunaca. Slercrpuuecruft 4unolt.
Slerrpuuecnufi uolresr ALIrIoJrfl (4uuomHrrfi uouerrr)" flo:reuqr,rar u Hanpfl)KeHHocrb norx 4unolr;
Movren:r cral, 4eficrnyrorqIEft Ha Al{rroJrb Bo BHerxHeM gneKTpr4qecKoM nole. OHeprulr Aptlonr B
SIeKTpr.IqecKoM noJre.

Telaa 4.. .IltisrercrpfircH e erexrpfi.recxofr[ norei j

CnoSo4Hue H cBt3aHHbIe 3aptAbr B BeulecrBe. C'ropouuue 3aprAbr. florapurre u nenondputrE
MoneKynbl. Tauu AItoJIeKTpI4KoB. LIovuat, o,rreKTpoHHaf, H opueHTarlr{oHHar nonrpusbqzi,r:
flolrpusyeuocrb MoJleKynrt. IlompusoBaHHocrb (nerrop rroJrrprtarluu). O4Hopo A:aas. vr ueo4Hopo4Hari
norspl'I3aqHIa. Cssgr [oJItpH3oBaHHocrLI c noBepxHocrsoft rrJrorHocrbro noJr.rrplcarluoHHoro sapflAa.
,{usneKrpuuecKafl BocnpuI,IMrIHBocrb BerrlecrBa u etd 3aBr,rcuMocrb or reMrreparypbr. Teoperraa faycca
Ars greKTp[4qecKoro [oJIt B AIDneKTpI,IKe. 3lerrpaqecKoe cMerrleHze (snercrpuuecHax zru.4yxqux) e
AHSJI9KTpI'IKe. ,{uenenrpzqecKas npoHllqaeMocrb cpeAbr. Buquclenue HarrporeHHocrr,r gJreKTpt4r{ecKoro
rIoJI{ B AIrcneKTpHKe. lpaHuvnble ycJIoBI,It AJrtr gJrexTpuqecKoro rroJrfl Ha rpaHr{rle pa31eila"4uglex'rpurc
- Ar{9JreKTpHK". CerHerogJreKTpHKr{.

TeMa 5. IlponoAullrcu s ereKrpuqecxoM nore , 
'.:

Pacnpe4eneuue 3ap{AoB B npoBoAHr,rKe. SlerrpocraruqecKoe rroJre Brryrpn u cuapy*li
lpoBoAHI'IKa. fpaHr'runrre ycnoBl4t Ha rpaHr4rle "npono4nux-BaKyyM". Slexrpuuecrcne ceoficrsa
npoBoAsulefi o6onoqna. SlexrpocraruqecKar 3arrlilra. Mero4 zso6paxceHaft. fpaunvHbre ycnoBufl Ha
rpaHl{qe "npono4uurc-4Ilglextpur". Srexrpodrvrxocrr yegundunoro npoBoAHr4Ka, cuirerra[!
IIpoBOAHI'IKOB I,I KoHAeHcaropa. Slerrpu.recxar sHepn,rJr ctrcreMbr roqeqHbrx 3apsAon. gHeprr,lx
3apDKeHHoro npoBoAHzKa, cplcreMbr rrpoBoAHr,rKoB rz KoHAeHcaropa. 9Heprur gJreKTpocrarlaqecxolij
nors. O6reMHar rrJrorHocrb or{eprurr.r gneKTpocrarr,rqecKoro rroJrr.

TeMa 6. llocro.flHHbrft srerffpuqecxr.rft rorc
Xaparrepucrunu gJlel(Tpocrarr,rqecKoro ToKa: [JrorHocrb roKa, cr{Jra roxa. ycrosue

cyrlecrBoBaHl4s SneKTpl.'IqecKoro roKa. CropoHuue cuJrbr. Paguocrr rroreHrluaJroB, Hanps)KeHue,
gJIeKTpoABI'DKyn\afl, culra (3AC). Klacczqecrafl oJIeI(TpoHHas. Teopkrs. gJreKTponpoBoAr.rMocrtr MerzrrrJroB.
3arosu Onaa z .Il,xtoynx-JleHqa B araQsepenquaruuofi rfoprvre. 3axouu Orua u {xoym-JleHua B

uurerpalruofi tlopue. 3aron Oua AnA HeoAHopoAHoro )AracrKa rlenpr. flpanula Kupxro$a,
He4octaro'rHocrb KJlaccuqecKofi srerrpounofi reoplrrE gneKTpolpoBoAtrMocrr4. '''t'!

TeNla 7. SreKrpodzszqecKr,re uccre,uoeaHrar , :

SlexrpouarHl{THoe none 3euru. Slexrpzvec;rufi ToK B BaKyynre, SrenrpoHHa.fl oMuccr4.rr. Fa6of[
BbIXoAa sneKTpoHoB LI3 MeraJIJIa. Slexrpuvecrrzfi tox B ra3e. flpoqeccu uovtgaqvtr l.r per<onr6unaqilfi:
HecaMocro.f,Tenrnrrfi rasoertfi pa3prA. CaMocrosrenrnufi ragonrrfi paspflA. Br.lAu pasprgoa.flo""t""!b
IrJra3Me' Cnoco6u co3AaHI4JI IUra3MbI. Kna:uuefirp,aJrbHocrb nJrzr3Mbr. SnerrponpoBoAHocrb ilra3Mbr:
,{e6aencrufi pa!.Lryc (ge6aencrar grzHa) gKpaHzpogaHzs, flra3r,reHHar rracrora. HusKorevrrreparypHafl
nJra3Ma 14 ee rIpHMeHeHHe. BucororeuneparypHaq rrJna3Ma. Ilpo6leua ocyqecrBneHr.rr y[t)aBJrseMoro
TepMo{AepHOfO Cr4HTe3a.

TeN{a 8. Marnratroe nore s sarcIvr\de
3anon Aunepa. MarHprrna.s I4HAyKrrr{.rr. 3aron Euo - Canapa (saroH Euo - Cazapa -.Jlannaca):

IloHsrue MarHI4THoro nolr, flpuuqun cyrepno3r,trlur,r MarHlrrHbrx uolefi. Cala JIopeHL\a u cyl:
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Aunepa. Buror c roKoM B MaTHpITHoM Irone. MarHurnufi MoMeHT. MoueHr cral, 4eficlaynrqraft ua
paMKy c roKoM Bo BHeIIIHeM MaTHI4THOM nole. Malnr.rrHoe noJre rrprMoluHeftnoro 14 KpyroBoro roKoB.
lupxynrqzf, BeKropa uarnuurofi I,IHAyKrIuu. 3arou rroJrHoro rora (reopeMa o rIHpKynfl\r47 r,rHAyKr{r,rg
MafHurHoro nolr) n BaKyyMe, flpuueneuze 3aKoHa noJrHoro roKa Ars pacqera MarHunrrbrx loleft,
Marnuruoe rone AJrtIHHoro coJreHon1aHTopolrAa. Marnutnoe nsauuo4eficrBr{e roKoB. EAranuua czllr
ToKa - aMrlep. Bnxpenoe noJle ABIDKyuIeroct atapa1a. VunapuaurHocrb greKTpr4rrecKoro 3ap.rrAa.
Maruuruoe noJre KaK peJrrrr4Br,rcrcrcufi eQSexr

IgUa9.tvtarHrarHoe uore s Beu l

flonqrne MarHI{THoro MoMeHra aroMa. Muxpo- H MaKporoKr.r. Morexyrrpurre roKr4.
Hal,rarHpIqe[rHocrb (nercrop HaMarHr{qvBauux). Marnzrnas Boc[pt4r4Mr{LrBocrb BerqecrBa vt ee
3aBHclnMocrb or reMneparypbl. 3axon rroJrHoro rora (reopeua o qr4pKyn.flqr,rr4 Hanpfl)KeHHocrH
MarHurHoro uonr) B BelqecrBe. Hanprxtenuoc'm MarHr4THofo rroJrr B BerllecrBe. Maruuruag
rIpoHI,IIIaeMocrb cpeAbl. I,Iugyrqr,rr MarHHTHoro rroJrs B BeulecrBe. fpauuunrre ycJroBus Ar.fl MalHHTnofo
rIoJLf, Ha rpaHHUe pa3Aena AByx cpeA, Tvnrr MarHerr{KoB. Toqxa Kropu. ,{ouenrr. Kpunal
HAMAIHZIIHBAHI{fl.

Terraa 1 0. SneKrpotvrarnarnas un,ryxulr.s l;!

Onur Oapa4ex. Marnuruufi loroK. 3,{C uHayxqzu. OcnosHofi 3aKoH oneKTpoMaruurn<jfi
IIHAyKIII'M (sarou @apa4er). Brtno.q ocHoBHoro 3€rKoHa gneKTpoManrurnoft HHAyKqr,rH lls gaxoFid
coxpaHeHl4t sHeprr{u, a raK}fie Ha ocHoBe eneKrlpoHHoir reopuu. flpanulo JIeHqa (sanoH loriqii):
flsreHue caMoktHAyKrluu, Ilugyt<rl4BHocrb. I4u,qyrr:rznuocrb AnuHHoro coJreHouga, Toxu 3a,MbrKaHr4s. v
piBMbIKaHI4.[ qe[u. ,fisreHue sgal4lvluofi LrHAyKrIr,rr4,, I]gaulanas r,rHAyKTprBHocrr. Sueprnlr MarHrarHoro
nols, O6reMHar rrJrorHocrb gHeprurlr MarHZTHoro rroJr:il.

Tel,ra 1 1. Aeux(eHr,re sapsxeHHofi qacruurr s sns,KTpv.recKoM u MarHnrHo
,{umreme sapnmemroft qacfl{Irl B gJIeICrplr.reoKOM z M€lr}rrrrHoM noJunc llonrrure o6 :uelcrponnofi

orrrrrKe. 3$$ercr Xomra. Ycxopvrerul 3apnKeHHbrx qacrrzrl.

PasAer IY. Koredaurq H norHrr
Teivra 1. MexaHzqecrze Kore6auvq u norHrr l

Cno6o4nsIe (co6crnennrle) v Bbrlry)KAeHrubre xore6anzs. Ilon.f,rve o6 asroKore6aHa.f,i.
.{u$$epenquulnbHoe ypaBI{eHHe rapMoHurrecKnx nole6anzfi vr ero perxeHr4e. Xapamrepzcrnr<p
rapMoHnqecKr,rx xole6anuft. Ilon_srue o rapMoHrr4trecKoM u aH
zsoxpouHocrr rore6annfi . 3Heprnr fapMoHur{ecKr4x rcore6asufi . crox
(cxalrpurx) raplroultuecKux xole6auufi . Mero4 oerropuofi Ar,rarpaMM
repreHAllKynrpHblx (nertopHux) rapuonuuecKlrx no.re6asufi" Ourypu Jluccaxy. [HQ+epeHqprarrlHo€
ypaBHeHHe 3aryxaloqax nole6auafi a ero pelxeHr,re. Aleprao4z.recxptfi npoqecc. tlacrora-,1
roeQ0uqueHT 3arJxaHux. IlorapuQuzuecxufi AeKpeMeHT 3uryxaHus, rE go6porH-ocrr rolr:6arelluofi
cl{creMbl. .{utfQepeuquaJrbHoe ypaBHeHHe BbrrryxAeHHux role6auufi u ero perxeHr,re. Avluury4a ra

$asa npu BbIHyxAeHHbIX MexaHl,IqecKrrx xole6anusx. Mexanuqecrufi pesouanc. PesonaHcr{bre Kpr{B6rej
Coornourerue Mex.q/ Sararraz nrrqa44aroqefi cvrrrbr 14 cKopocrr4 rrpr,r MexaHr,rqecKoM pesoHaHce, irr"n p
role6anufi, [oHrITI4e o pa3noxeHzu Oypre. MexaHusr,r o6pasonanuf, MexaH[rrecKrlrx BoJrH n ynpyroi
cpeAe. flpogolruue u rrorreperlHble BoJrH6r. Boruosoe ypaBHeHr,re H efo perueHae. fapvroura.recrcrze
BOJIHbI vr vx xapaKTepI4crI{KH. Y4apHue BoJIHBL Ilpunqzn cylepno3vrlprH BoJrH H rpaHr,rqa e1o
IIpI'IMeHI'IMocru. Oasosa.t cKopocrb H At4crtepcus sorH. BorHosofi naKer u fpylnoBaq cKopoclBl
Ilonf,rlle o KorepeHTHocru. ZHrep$epeHrrr4r BoJrH. Cro.s.rue BoJrHbr. 3Q$exr .{onnepa lrtl snyrcorrlx
oorH, Ylrrpa- u unQpa"rnynn.

Tenaa 2. SnerrpoilraruHrgrre rore6anuq H sorl{br ,i'i
,{urfSepenquaJlbHoe ypaBHeHHe Kore6aHr,rii s Kore6aremHoM KoHrype vt ero perueuud.

.{u$$epenqaaJlbHoe ypaBHeHHe 3aryxarcqux oJreKrpoMafH}rrHbrx r<ole6anufi 
" ".o 

p".u"rra. qu"totu ,
roetpSzquerlT 3ar)rxaHl,I{ oJleKTpoMarH}rrHoro Kore6anu.u. Jlorapu$vrrEqecxufi AeKpeMeHT 3arryaHr4fl v
4o6pornocu, KoHrypa' [raQ<pepenquanbHoe ypaBHeHr4e BbrHy]r(AeHHbrx gJreKTpoMarHrarHbrx rcote6aunit
u ero peueHIae. AumuryAa u $asa [pI.I Bbll{yxq4er{Hbrx gneKTpoMarHVTHbrx xole6aHu-gx. ]PesorraHc s
role6arelrHoM KoHType. PegonancHrle Kpr4Bbre Anr HanpffKeHHs.v cnJrbr roKa. llepenreuurrft rorc.

TeMa 3. VpasHeHHq MaKcserra. srercpoMarur,rrgbre BoJrHbr
Oapa4eencnar v MaKcBeJIJIoBcKar rpaKToBril{ .rrBJreHufl sneKTporuaruursofi HHAyrsIr,rH, Tox

cMeIrIeHHt. SlerrponaarHurHoe nore. CzcreMa ypaBHenufi MaKcsella. BonnoBoe ypaBHerrue ;.rts
SJreKTpoMarHI'ITHoro rIoJIt I{ ero pelueHl4e. Cropor:rr pacnpocrpaHeHus oreKTpoMarHHTHr,rx BOJTH B

cpeAax. OcHosHrre csoficrsa oJlerrpoMarHprrrrbrx BoJrH. Berrop llofisrusra. I4rr,rrrylBc
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gneKTpoMarHvrHoro non.r. ZsnyueHue AI{noJIx. ltrarpauMa HanpaBneHHocru. 3$$exr {onnepa AnA
gneKrpoMarHr{TFrbrx sorH. Illrcara gneKTpoMarHr,rrHbrx BoJrH.

Pag.[er V. OnrrKa
TeMa 1. feoiraerpuqecKaq onruxa
SlerrpouarHvlTuas npupoAa cBera. flpuHqun fiofiresca. 3anouu orpax(eHr.rr H [peJroMneHprs,

A6colrcrsufi vt ornocurenrnrtfi noKa3areJrr{ flpenoMreHu.{. Iloruoe BHyrpeHHee orpoxeHr,re,
CneronoAtt. feouerpullecKax o[TuKa xar npe4elrnslfi cttynfi nomrosoft orrruKlr, ()nnuqecrue
r,rHcTpyMeHTbr.

TgMa_2. ZHrep0epeHuraq cBera
MouoxpotuaruqecKue H HeMoHoxpoMarlrrecKr,re BoJrHbr. flpuuqran cyflepno3r{ur4r4 v

I{HTeHcI,IBHocrb rlpu cJroxeHr,rn cBeroBbrx BoJrFr. BpeueHu6.u KorepeHTHocrb. Bperlrx v ,Urr4Ha
KorepelrrHocru. flpocrpaHcrBeHHat KorepeHrHocrr. J?a4nyc KorepeHTHocru. OnruqecKaf, AJrr4Ha n)ruH.
Olruqecras pzrHocrb xoga, Pacuer ranrep$epeuqrzoHuofi Kaprr,rHbr or AByx KorepeHTHbx prcrorrHr,rKoB.

Ilonocu pannofi TonITIHHbI I4 paBHofo HaKJroHa. Muoror5rvenar unrep$epeHrlrnr. Cnoco6rr nonyuenilji
KorepeHrHbrx nyueft . I,Inrep$epoMerpbr.

Terraa 3. nprOparuur cnem
llpuuqun froftrenca - opeuerr. Mero4 soH @penerr. flpauorznefinoe pacnpocrpaHeHr.re cBera.

'{u$parqur 
Openelx. {u$paxqr.rx @peHerr or Kpyrrnoro orBepcrrar H Kpyrnoro AHcKa. {u$parqur

@peuenx or Kpafl noJrynJlocKocrl4. Cuupanr Kopulo. ,{ra$parcqur @paynrorfepa or 6ecroueqso
4nunnofi np-ruofi qenu. lu$parqr.roHHaf, pacxoAuMocrb. ,{uQpanqur or oAHoMepHoft 4ra$paxrluonuoft
pelnerKH. Paspelratorqas cnoco6Hocrb onrrrr{ecKux r.rHcrpyMeHToB. floHsrr4e o ronorpa$ura.-

Telra 4. florspzsauur csera u,qvcnepcas cssra
EclecrseHHsit u noJlupl,BoBal*nrfi ceer. Crenenr noJrflpu3aqau. Ilonrpu3arrvts, cBera fipv

npeJroMneHHI4 vI orpoKeHI{H. 3arou Eprocrepa. flonrprzsaqzfl rrpkr 4rofiHou flyr{enperoMrcniit.
O6rmnoseHHrIfi pr Heo6rxuosennrrfi Jry.{r4. OrnrrEqecras ocL KpucranJra. 

- 
flonxpougrr ir

noJItpIrcaIIvoHHbIe npH3MbL llonrpr,rearopu H aHaJrv3aropbr. 3aroH Maruoca. Iolynr:luoBbre ,h
qerBeprbBoJlHoBble nJIacrI4HKI4. I4cxyccrneHHat oltlTl4qecKa{ aHla3orponr.r5r. Onrprqecxaq aKrusHoct;
BeIIIecrBa. 3(f$err Oapa4er. 3arpy.uneuu.r B eneKrpoMarnurnofi Teopr4r{ MaKcserra. Hopualruar n
aHoMzl.JIbH{uI ArrcnepcuE. MeroArt ua6mo4euur AucnepckrLl flpzsuarzvecrufi u 4r,rQparqzosssrfi
crIeKTpbI. Slerrpouuafl Teopnfl, ILncrrcpcur cBera. flomolqenue cBera. 3axos Eyrepa. 

-Ifnera 
rer -vr

c[eKTpbI rrolnorleHH.fl .

Co4epxaune [pamT[rrecnux 3aHflTufi no Arrcq[rrJrnHe
I cenaecrp

PasAer I. MexaHr.rna
Teua l. Kuueuamuxa nocmynamenauoeo u epatuamerbHoeo dnulrceHw
flocrynarenbHoe ABIDKeHHe rBepAoro reJra, Pa4nyc Kpr.rBt43Hbr rpaeKTopur.r . Jlu:neiruas. cKopocrb'H

rutreftnoe ycKopeHlre. l aHreHqualbHoe ri HopMzrJt'Hoe ycKopeHnf,. Csqrr Menqy nrarsefiubr1,ra ii
yfJroBbIMr,I KIrHeMaTVqecKprMlI BeJIAqI4HaMH

Teua 2.,Lluua ruuxa nocmvnamenauoeo deuuceHuq
Vpannenue ABLDKeHz-II. Tperuit 3aKoH HrroroHa. I{eurpo6exHal ctrra. Cr,rna KopuoJruca. I{eurp

HHepquu (qenrp rr,racc). Teopenaa o ABrDKeHr,rH rleHrpil prHeprlau.

Teua 3.,nuuawurca epaLuamenouoeo deutceuwt
Mouenr clIJrbL Mouenr I,IM[yJrBca. Mouenr r{Hepquu. Teopeua lllrefiuepa. VpanHeuze

MoMeHToB (cnxsr MoMeHTa HM[yJIbca c MoMeHTou cunu). VpanHenr,re BparqarenbHoro Arrra]KeHqt
TBepAofo reJra orHocHTeJIbHo HenoABLDKHofi ocu. Kprrrernqecr<af, gHepn4f, BparrlarcIr1eroclfi TBepAofo
TEJIA.

Teua 4. 3arcouat coxpaueuufl
3anon coxpaHeHnt HMrD/nbca. 3arou coxlpaHeHr,rlr MoMeHTa HMrrynbca.. Pa6ora, oHeprrr-s,

Mo[IHocrb. Ce.ssl Me;tqy noreHllplaJlbuofi euepruefi s culoil3axon coxpaHeHr4r oHepnrr,r e NdexaHHKe,.. ',
TeMa 5. Sneueumat u4exquuxu Jtcudrcocmeil u easoe :'

YpanHeuue ABUIKeHI,If, n Qoprrae gfinepa.YparBHeHue Hepa3pbrBHocru. VpanHenze Bepnyrnz.
Cucrenaa ypanHeuufi ra3oArrHaMvIcu. flnuxeur4e reJr B ]Kr.rAxocrrx u ra3ax. Teoperr,ra Xynoncxoro. 

-

PasAer II . OcHonrr MorercvJqDHoft drlgr,rnu rr repMo,[uHaMurcrr ,,.)

,?93!9.
9raclo creneneft ceo6oAH MoJreKyJrbr. )uyrpeunr.a 3Hepruq e€urlHofo ra3a. 3arcou

paBHopaclpeAeneHl,If, SHeprI4I{ tlo crelreHrlr cro6o.r1u. ,{annenue ra3a c rorrKu 3peHnr MoJreKyr.spHo-



KldHerl{qecKofi reopau. Ocnonnoe ypaBHeHze MoJreKyJrflpHo - KuHerutrecxoft Teopuu. VpanueHue
cocrotrHr.rr r,rAearrbHoro rasa (yparuenue Knaneitporua- Meu4eleena) . i

Tena 2. Sneueamd Kraccuqecrcoit cmamucmurcu
Pacnpe4elenue Maxcsema (pacnpeAeJreHr.re MoneKyn no a6corrorHbrM 3HaqeHrurM cnopocru),

Eapouerpuvecxar Sopuyra. Pacnpe4eJreHpre Eoruqrvrana. Pacnpe4enenne MaKcseJrJra- BonnqnraHa.
Teua 3. Peanauarc zasot
Vpanueruae Ban-gep-BaNrlca,I4sotepnarr pearrbHoro ra-sa. Meracra6r,uruue cocrorHrz{.
Teua 4, Ilepeoe uaqaro mepModuuqAauKu
YpanueHue nepBoro HaqaJIa repMoAr4HaMnrKt4. Teuo0uxocm. 3anucuuocrr reuoeuxocru

I4AeiulbHoro ra3a or BI'IAa npoqecca. Pa6ora, coBeplraeMa.fl ra3oM trpu r43onpoqeccax. Surallnut
(reuonar Qyuxqzr). Arua6 arprtecxufi npoqecc. Teruoeruxocrb rBepArrx reJr.

2 ceuecrp
PasAer III. 9renrDflqecrno n marHerrglvr
Teua L Hanp.nxeHnocrb oJreKTpuqecKoro rroJlr B BaK)5/Me
KyloHa. Ilorox BeKTopa HarIpDKeHHocru, I'eopeua faycca Anf, gnexTpocrarur{ecKoro rrorq B

BaKyyMe H ee cs.flgr c 3aKoHoM Kyrona. flpuiraeueHue reopeMbt faycca Anfl pacr{era nolefi.
Teua 2. floreHqnar gJreKTpocraruqecKoro noJrrr lr.
Pa6ora cI{JI oneKTpocraruqecKoro noJr.fl. I-lzpryn.aquq Ha[pqxeHHocrr4 gJreKTpocrarr,rqecKoro

nors. Cs.flgr MelI(Ay IroreHIII{zuIoM ra uanpxx0}rHocrrro gJreKTpocrarr4qecKoro rroJrs, VpanHeuze
Jlaulaca. Slerrpuvecnufi Aurom. Mouenr cr.rl, Aefrcrnyrorqufi ua 4rEnor" Bo BHerrrHeM oJrerffpuqecKoM
nole. Sueprur Atrrrons. B gneKTpr{qecKoM noJre.

Teua 3. flpono4uranz B gneKrpr4qecKoM rroJre
Teoperrta faycca Arfl gJreKTpl{qecrofo noJrf, B Ar,FJreKTpprKe. Srerrpnuecroe cMeuleHr,le

(enerrpuveclcas laH[ylrr\Hx) a 4I,rereKTpr{Ke. .{uererrpu.recKafl npoHzqaeMocrb cpeAbr. EuqrEcresze
HanpDI(eHHocrI{ sJIeKTpI4rIecKoro flor.f, B Ar4oneKTpnre. Slexrpo€uxocrr yegnneuHoro [poBoAr{r4Ka,
cLIcreMbI npoBoAHI{KoB pI KoHAeHcaropa. SlenrpuuecKas oHeprnr crircreMbr ror{eqHbrx 3aprAOB. Sueprur
SapDl(eHHofo npoBoAHt4Ka, cucreMbl rrpoBoAHHKoEr r4 KoHAeHcaropa, 3neprur DJreKTpocraruqecKofo
nons. O6rdMHa.f, rrorHocrb oHeprHH gJreKTpocraruqecKoro rror_s.

Te^'ta 4. flocrosnnufi elexrpauecrcufi rox
Xapaxreplrcrura gneKTpocrarl4qecKoro TOKa: nJrorHocrb roKa, cura roKa. Vcrosue

cyqecrBoBaHz.fl 3JreKTpHqecKoro roKa. CropoHune cuJrbr. Pagnocrr rroreHrlvaJroB, HanpfiKeHge;
sneKrpoABl'IlKyx\as' cvlra (3AC). 3aroH Onra Alr Heo,qHopoAHoro ) {acrKa qenu. flpanu"rra Kapxiorfa.

Teua 5. Marnurnoe noJre B BaKyyMe
3anon Anrnepa. Manruurax rrHAyKqr{r. 3axorr lilzo - Canapa (saxou Euo - Cazapa- Jlaruraca),

Cuna JIopeH\a v cLrra Anrnepa. BuroH c roKoM B MiIrrrr4THoM rroJre. Marsurnrrfi ror""i" Moueur cun,
geficrnyroquit sa paMKy c roKoM Bo BHeIIIHoM MarHrrrHoM rore. Manrr,rrHoe noJre np.f,Monusefiuoro,lr
KpyroBoro roxoB. Marnurnoe ssauraoAeficrBrje roKoB. !

TeMq 6. SnexrpouafHr.rrHuur HHAyKrIr,u ,.1

OcHosHofi 3aKoH eJreKTpoMarnurnofi r.rHAymqt4lr (sanoH @apa4er). Ilpanuno Jlemta (saxorl
Jleuqa). -f,sreHze caMoHHAyKIIrIt4. I4u4ynruruoclr. Hnqymznuocrb AJrHHHoro coJreHoprra. Toripi
3aMbIKaHI'uI I4 pa3MbIKaHvA \enu. -flsreHze BaLIMHofi uHAyKrlrzr,r. BgauMHas r4HAyKTt4BHocrs. Suepru.r
MAIHHTHOTO UOTTS. O6b6MHA{ TIJIOTHOCTb SHEPTUI' MATFII'THOIO IIOIS.

Pasner fV. Kore6aHuq rl norHrr
Teua L OnercrpouarHr,rrHbre rcore6anz_f,

fiu<p$epeuqutulbHoe ypaBHeHLIe xole6anufi e rcore6areJrbHoM KoHrype u ero perxeHve.
.{u$$epenqllaJlbHoe ypaBHeHI,Ie 3ar)xaroqux oJreKrpoMarHlrrHbrx rcone6aHrafi u ero pemeuue,
[zQ$epeHql{tulbHoe ypaBHeHHe BbIHy)KAeHHbrx gJreKTpoMafHr{THbrx xone6asufi n ero perueHue.

PagAer V. Onruna
Teua l" ,{n$paxqz.r cnera
Onru.recrcas AIrvHa n)"rz. OnruqecKaf, pzrcHoclTb xoAa. pacuer ranrep$epeuuuoHuofi KapraHbr or

AByx Korepel{THblx lIcrouHI4KoB. Ilolocu patuofi ToJrrrlr.rHbr r,r paBHoro HaKJroHa. Muorolyueear
urrep$epeuqux. .fta$parcqur Opeuelt or Kpyrnofo orBepcrur n Kpyrnoro Ar{cxa. lu$paxqrEr opeHeir
or Kpat nonyrlJlocKoctll. ,Qr$parcqux @payuro$epa or 6ecnoneqHo qlunHofi lp.auofi ulenu.lluQpaKq2i
or oAHoMepnoft 4ra$panqaonuoft perrrerKr4.

TeMa 2. [ucnepczr cnera
3atcon Bprocrepa' 3alcon Mamoca. I4cryccrneuHas orrr.rqecKffr aHlr3orporru.f,. Onrprqecxas

aKT[rBHocrb r]eqecrBa. 3o$enr oapa4er.HopManbHafi rr aHoMzurbHas, AvtcIrcpcwr,
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CogepxaHne ladoparopubrx saHqrrfi no AucrlnrrJrrrHe
1 cenaecrp

Parael f. Mexanuxa
Teua L Teopux norperuHocrefi
Jla6oparopnanpa6oral',lbl-0 Hsyueuze reopuu rorperrrHocrefi. Onpe4eJreHr,re o6r€nra qrrnr,rHApa,
Tena 2. BpaqarelrHoe ABuxeHr{e
Jla6oparopn at pa6ora Ns I -5 Llzyveuue Ar4Hal\4prKlt BpaqaTenbHoro ABD(eHrrJr TBepAOIO T'ena
Teua 3. BuIu 4e$oprvraqufi
Jla6oparopnat pa6ora J\b 1-9 Olpe4elenze

xore6auufi
MOAynr cABr4ra MeTa.JrJroB MeTOAOM KpyTr4JrbHbrx

Jla6opatopnax pa6ora Ns 2-2 Onpegeneuze noe<!$urlr4eHra Br3KocrH )rfl4AKocrr{ u .9lvcra
PefisolrAca MeroAoM naAaroqero B )fl4lKocru rrrapraKa

Tena 2. Aqua6aru,aecrcuft npouecc
Jla6oparopnat pa6ora }lb 2-3 Onpe4eneuue cKopocrr4 3ByKa B Bo3A)rxe H noKa3areJrt agua1arst

Bo3AJaxa MeroAoM cro.sqefi BoJrHbr

Tena 3. Mero4 Klervrana-,{e3opMa
Jla6oparopnan pa6ora }lb 2-7 Orpe4ereHrze rroKa3arets. a4ua6arbr Bo3Ayxa MeroAoM Kreuasa-

.{esoprr,ra

2 cemecrp
PagAen III. SrercrD[.recrno rl ldarHerfiglvl
Teua l. Slerrpocrarr{qecKoe noJre
Jla6oparopn at pa6ora J\lb 3 - 1 I4sy.reuue oreKrpr{qecKoro rroJrt
Teua 2.3axouu KzpxroQa
Jla6oparopn at pa6 or a J\lb 3 -3 Mocrosofi Mero,q zsuepeHrafi
Teua 3.3aronu Onaa

Jla6opatopuatpalora J\b 3-8 I{syuenue flBJreHrre oJreKTponpoBoAHocrr4 r{ o[peAeneHue yAeJrbHoro
conpoTr,rBJreHr{f, MeTUUTJIa

PasAer IV. Kore6aHrq n norHrr
Teua l. 3lexrpuuecKue rore6anI,t.fl
Jla6oparopnat pa6ora Ne 4-2 I,Isnrepenue uHAyKTHBHocrn KaryrxKr,r ro ee aKTHBHoMy H

peaKTI4BHOMy COnpoTHBJIeHLItM

Terua 2. 3lerrpouHuft ocqunlorpa$
Jla6oparopnar pa6ora J\b 4-4 Zccregonanvlr gneKTparrecKr{x nore6anufi soynonofi qacrorbr c

rroMorrlbro gJreKTpoHHofo ocqunJrorpa$a
Pasaefl V. Onrur€
Teua L HHrep$epeuqux
Jla6oparopnay-pa6oraJ\b 5-3 onpe4eneune Arr4r{br cseroeofi BoJrHbr c noMorrlbro KoJrerJ Hrroroua
Teua 2.,{a$paxqur
Jla6oparopuanpa6oraNs 5-5 Onpe4ereul{e Arr,rFrbr cseroeofi BoJrHbr c froMorlbro 4uspanqzounofi

perxeTKr.r.

s. orIEHorrHlrE CPEACTBA AJrfl TEKJTTTIETO KOHTPOJTfl yC[EBAEMOCTT4j
TlPoME)nvrorrHofr ATTEcrArIrilr rro r4lorAM ocBoEHr,rfl ArrcrrymJrrlHbr rryIIEEHO-METO4'IqECKOE OEECIIETIEIIUE CAMOCTO.grn,UrffOrl pAEOTrI
cTyIEHTOB

5.1. Tenyrqufi noHrpolb yctreBaeMocrrr
BOIIPOCbI AJIfl IIPOBEAEHI4fl PEIZTI4III-KOHTPOJXfl

I ceuecrp
Pefimuuz-xonmpont lfll

I ' MexanuqecKoe ABID(eHIde KaK npocrefiura-a $opnra ABu)KeHr4r Marepuv. Cucreua orcqera.
rlpuuqzn orHocr4TeJrbHocru fa-nure.s. rlpeo6paronauusrlar,unex.pagvryc-"an op.

2' MarepuaJlbHaf, ToqKa (uacnaqa). Tpaexropz-r. Pagrryc KprrBH3Hbr rpaeKTopr,rg . IIuuefiIlas,
cKopocrb u lunefinoe ycKopeHlre. flocryuarelbHoe ABlDKeHr4e rBepAoro reJra.

i.l
f7

Teua l. B.flsKocrr xrrarocrefi



3. TaHrenqualrnoe v HopManbHoe ycKoper{Hr, Cnsgr Me}rqy ru,rnefinrnall vr yrnoBbrMu
KI,IHEMATI,IqE CKI4MI{ B EII,IqV HAMI,I,

4' flepnrrfi 3aKoH Hrrotona u roasrue r4HeprlpraJrbHofi cucreuu orcqera. Bropofi 3aKOH I-Irrcrosa
Il rloHf,Tue cLrItb\ Maccbl lI I,lMrryJlbca. Yparueuue ABwKeHr4q. Tperzfi 3aKoH HrroroHa r,r npeAeJrbr efo
rrpr{MeHHMOCTr4.

5, HeIEuepqr4iulbHbre crrcreMbr orcqera.
Culu r{Hepqr.rkt.

A6coruoruue v orHocr,rreJrbHbre cKopocrr.r H ycKopeHr4e.

6' Cucreua MareprIaJIbHEx roqeK. I{eHrp rrHepqrM (qenrp rvracc). Teopeivra o ABr4lKeHr4u ueHrpa
r,rHepqHr..r.

7.llossrue a6colrorno rBepAoro rena. Mouerrr prHepqur4 TeJra.
8. Teopenra IllrefiHepa.

9. Moueur: cI4JIbL Mouenr LlMrryJrbca, VpanHeHue MoMeHToB. YpanueHrae Bparrlarenr,Horo
ABTDKeHHS lBepAoro reJra orHocr{TeJrbHo HenoAB}DKEroia ocu.

10. fnpocnornqecrafi s$Qerr. Cno6oguue ocu.
11. 3aros coxpaHeHr,rr r.rMrryJrbca rE rperuft 3aKoH Htroroua.
12. 3aron coxpaHeHlu MoMeHTa IrMrrynbca, i.\ri:l
l3.Pa6orauoHeprl,Ill B MexaHI4Ke. Sneprrar Kr4HerrlrrrecKur r,r norerilI4aut;Jrra1. , ,l
14. flosrme cr4rroBoro nors. cs.flsr Mexro/ noreilq,runHofi eHepruefi ucwtoit.
15. 3aros coxpaHeHr4r MexaHrrqecKofi eneprzu. : .r;'

16' KoncepnarllBHble L HeKoHcepBarrrBHbre czJrbr. KoncepnaruBlafl.vrArrccglarprBHzu cprcreMbr.
l7,3agauu MexaHr4Kr{ xuAnocrefi r4 ra3oB. ., r

1 8. Ypanneupre Hepa3pbrBHocrt4. vpanHenue Bepnylnu.
Pe itmuue- xowmp ono llb 2

1' llonrrue I'IAeilIbHoro fa3a. MonexyrrpHo-Kr{HerzLrecKoe roJrKoBaH}re reM[eparypbr.
Manpocr<onr{qecKrle napaMerpbr ctrcreMbr.

2' BrryrpenHt.fl sHepnit laAeulnbHoro ra3a. gucrcl crenenefi cno6ogrr. 3arcos paBHopacnpeAeJreHufl
SHeprr{H.

3' ,{aueuue ra3a c rouKl4 3peHlu MoneKynrrpruo-Kr.rHerr4qecxofi reopuu, ocHosr{oe ypaBHeHrae
MoneKynf, pHo-KuHerr{qecrcofi reopuu.

4, Vpanuenve cocro.f,Hlrs HAearlbHoro rasa (ypannesue K.uanefipona - Meu4eleera).
5. luuanruuecKue v crarucrl,IqecKae garoHoMepHocrr,r n Qusune. Crarucrvsecxraft nrero,q

rrccJreAoBaHrrs ctrcreMbr. florurze o Qyuxquz pacnpeAeJreHilJr,
6'@asosoenpocTpaHcTBo.oasosa'ToqKa,sasonaxg\eiIxa'CrarzcruqecKoeycpeAHeHHe.
7. Pacnpe4eJreHr4e MaKcserra. Cpegnue cKopocru MoJreKyn.
8. Baponrerpr{qecKar $optryla. pacupe4elenue Bolrqnrana.
9. Pacnpe4eJreHae Marcserra - Eolrqiraana.

Pefimuuz-xonmpont Jfb3
1 0. VpanHeuue Bau-4ep-Baalrca, I4soreputr peanbHrrx f a3oB.
I I . Meracra6ulruoe cocro.rrHr{e. Kpuruvecxoe cocrosHze.
12. BnyrpenHs.fl oHeprur peiurbHoro m3a.
13" XaparrepvcrvrnaxaAKoro cocroqHr4r. Brrur$lufi noprAoK. J:;

14. flonepxHocrHoe HarDKeHI,Ie. Curu, Bo3HzKaroqrae Ha rcpunofi noBepxHocrn )Kr,rAKocrr4.
@ opvryn a f lar'ac a. Cwartus aHue v Kanv JrJrrp Hbr e lrBneHur.

15. lloHqrue croJrKHoBeHrar. Vnpyroe r4 Heynp)/roe croJrKHoBeHuff. \ r: ;

16' IlpuqenbHoe paccrosHue. 9$senrznuoe ceqeHze paccesHr.rr. Cpe4uxr NruHa cno6o4uoro
npo6era.

I 7. ocHonnbre repMoAriHaMrrqecKr4e noHf,Tr4-f, : BnryrpeHHrf, gHeprus,
nepBoro lJaqaJra TepMoAr,rHaMHKLr.

18. 3asr,rcprrraocrb re[JroeMKocrr4 HAeanbHoro ril3a or Br,rAa flpoqecca.

pa6ora, TerrJrora. VpanHeHue

Pa6ora, coBepruaeMafl fa3oM
rrpr' H3orrpoqeccax"

19 . Alua6anaqecxrafi npoqecc.
20' o1pnuMbre r4 neo6parunaue npoqeccbr. Kpvr'nofi rpoqecc (rlzKn).
21.I{uru Kapno u ero KIII Ans,uAeaJ:r,;Horo fa3a.
22.lIputt:qun geficrerar rerrJroBoro ABr,rrareJr.[ r4 xoJroAznbsofi naarurnl+r.
23. 3ulpona.f,, 3axoH Bo3pacraHur eHTporrarr.

Peilmunz-xonmnont MI
2 ceuec'rp
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l. 3aros Kynona. Hanprxeuuocrb gJleKTpocrarrrqecKoro rroJrr. flonqrue gireKTpocraryrrecKoro
nolr. flpvrHrlurr cynepn o3u:qtz,vt greKTparrecnlrx nolefi .

2. florox Hanptrx(eHuocru. Teopema laycca An{ gJreKTpocraruqecKoro noJr.rr B

3. flprarraeueHr.re reopeMu faycca Ans pacqera rrolefi.
BaK)5/Me.

4' Pa6ora cun gJleKTpocraruqecKoro noJlfl. Idzprynrquf, Hanpnr(eHHocru gJrercpocrarr,rqecKoro
Ilont.

5. floreuquan. PasHocru noreHql,IanoB. Cnssr Melrqy noreHrlr,raJroM u Ha[prr]r(eHHocrb]o
gneKTpocTaTx{qecKoro nom.

6. Cso6oauble I{ cBt3aHHbIe 3aptAbr B Berrleorse. TunH Ar,rgJreKTpr4Kos" ZoHHar, 3JreKTpoHHar H
op r{eHTaqHOHHas norrp Id3arIr4U.

7. SnexrpoeMKocrb yeApIHeHHoro npoBoAHr{Ka, cucreMbr npoBoAHt4KoB pr KoHAeHcaropa.
8. Sneprnr 3apDI(eHHbIX yeAI,IHeHHoro [poBoAHvrta, cvrcreMbr npoBoAHr,rKoB r,r KoH,qeHcaropa,

Sueprur gJIeKTpI'IqecKoro IroJrt" O6teNrHas rrJrorHocrb gHepfur,r gJreKTpvqecKoro ror.f,.
9. Xaparrepplcrl{Kl{ gneKTpuqecKoro noJlr 14ycrroBlts, ero cyuecrBoBaHr4fl. Pasnocrr norenlluaJroB,

sJIeKTpOABr4)rryrla[, cvfira, Hanpflr(eHr,re.
10. 3axon Anrnepa. Marnnrnas I,IHAyKqH.f,. iJarou Euo - Canapa. flon.f,rpre MarHr.r.lHoro noJrrr.

flprauquu cynepno3r4llun MarHr{THrrx uolefi . Maruzrurrft MoMeHT.
I l. MarlrurHoe rrone npsMonuHefiuoro r,r KpyroBofo roKoB. . ! il
12' lnuxem,Ie 3ap.tDreHHbrx qacrrErl B greKTpprqeoKux t4 MafHr,rrHbrx nor.sx.
13. 3axon fIoJIHoro roKa AJrf, MafHr,rrHofo [olrl B BerrlecrBe. Hanp.axeuHocrb MarHu,rHoro noJr{,

Marnzrnas npoHprrlaeMocrb cpeAbr.Lrugywlux MafHr,rrHoro rroJr.f, B BeqecrBe.
14. Onrrr oapa4ex. Marnztrufi rloroK. 3,{C zngyxquu. OcHonHofi saxoH oneKrpoMafu2rso6

lrHAyKrlr{u. llpaeulo Jlenqa.
15. CarvrounAyKlll{t LI B3aI4Mot4HAyKIIur. llrrAyrrznrrocrb 14 B3ar4MHar uHAyKTr4BHocrr. Tona

pa3MbrKaHr4t I{ 3aMbIKaHI{r.
Pefimunz-xonmpona lli2

1. Cno6o4Hble lI BbIIryxAeHHbIe rcoredanu-f,. I'apuouuuecrr{e MexaHr{rrecKze xoredanu.s u r4x
xapaKTepr{cTr,rKr4.

2, Sueprur rapMoHuqecKnx MexaHvqecKprx role6asufi. flonqrze o rapMoHr4qecKoM u
aHrapMoHr4r{ecKoM ocrlzurJrf,Tope.

3. Cloxerue oAIrHaKoBo HarlpaBJreHHbrx rapMoHr,rqecKtx role6aruai. Buesus.
4. Cloxeuze B3avMHo nepleHAl4KyJr.f,pHbrx rapMoHrrqecrux role6auufi. @urypu Jlucoaxy.5. 3aryxaroque MexaHuqecKl{e Kone6aHu.fl. r{acrora, nosQQuquenr 3aryxaHltr,

lorapusnruqecrufi AeKpeMeHT suryxaiFl4s MexaHprqe0Kax rcore6asptfi .

6' Br[ryxgenHue MexaHl{qecKlre role6anzx. ArramuryAa vt 4aga npv Bbrrry)r(AeHHbrx
MexaHurrecKrx Kore6anIa-f,x.

7, Mexanuqecxufi pe3oHaHc. Pegonaucuue Kpr4Bbre. CoorHourenuq MexAy Sasarrar,i
BbrHyxAaroqefi culu r4 cKopocrr,r [pr{ MexaHvqecKoM p$oHaHce.

8' MexaHr{3rvr o6pasonaHufl MexaHHqecKI{x BOJrH B ynpyroft cpeAe. flpo4onruue H rronepeqHbre
BOJIHbI. Boffrosoe ypaBHeHHe 14 ero pe[IeHIre. fapnaounqecKue BoJrHbrur lax xapaKTepr4crlrKu.

9. Oagosas cKopocrb I4 Al,Icflepcu{ soru. BorHosofi narer 14 rpynnoBar cKopocrb.
10. rloHsrne o KorepeHTHocru. HH:repQepeuqr,rx BorH. crosque BoJrHbr.
11. I(ole6arelrsufi KoHTyp. fapuouauecrue gneKTpoMarHrrrHbre xore6auus u vx

xapaKTepucTHKr4.

12, 3aryxarorqrze snelcrpoMarHldrHble rore6auu-s. Vacrora, xoeQsrnqzeur saryxaH4fl,
lorapuQrvrravecrufi AeKpeMeHT suryxa:nvlr gneKrpoMarHvrHbrx role6anufi. ,{cl6pomocrr
rone6aremHofo KoHTypa.

13. Brrnyx4euurre oJIeKTpoMarHItrHbIe Hole6anz.s. Anannury4a u Qasu BbrnrynqAeHHbrx
gneKTpoMaf HrrrHbrx rcole6anuft .

14' QapaaeeBcKas LI MaKcBeJrJIoBcKat TpaKTCTBKH flBreHvrfl gJreKTpoMarnursofi un4ynquu, Tox
CMEIIIEHI{JI,

I 5. cucrenra ypanneuufi Marccserra. orexrpouarHrrrHoe rroJre.
16. Bonnosoe ypaBHeHHe Anfl oneKTpoMafHr,rrHoro ror.fl vr ero perxeHr,re. Cropocrr

paclpocTpaHeHrrr sJreKrpoMarHprTHbrx BoJrH B cpeAax.
l7' ocHosHrre csoficrsa gJreKTpoMarHI,ITHbrx norn, SHepfu.rr u noroK oHepH4H gneKTpoMarHr,rrHbrx

sorH. BeKTop llofiurunra.l/.vrrytsc gJreKTpoMarHarlroro rroJrr, .: .

Pefrmunz-xonmpono Jfb3
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l. SnercrpovrarHrrrHafi. npupoAa cBera, flpuHqun floiresca. 3aKoHrr orpor(er{u fi rrtfeJroMJreHg.q"
A6colrcrsufi u ornocurenrnufi noKa3areJrr{ npenoMJreHr4r. flolnoe BHyrpeHHee orpa:reHve.
Cseroeo,uH.

2. KorepeHrHocrb 14 MoHoxpoMarulrHocrb crleroBbrx nolu. BpeueHn6q KorepeHTuocrr. Bpeur a
AnuHa KorepeHTHocrn.

3' Onru'recKat AnI,IHa n5rtn. OnruqecKa.rr pa3Hocrb xo4a. Pacuer unrepQeperquouuofi Kaprr4Hbr
oT AByX KOI'epeHTHbrx r4cToqHI,rKOB.

4. flolocu panuofi ToJrrrIHHbr Lr paBHoro HaKJlroHa.

5 . flpocrpaucrBeHHzur KorepeHrHocrr. Pa4uyc KorepeHTHocrrz.
6' flpuuqun fiofireHca - @peuelr. Merol: sou @peuerr. flpruorunefisoe pacnpocrpaHeHue

cBera. ,{z<pparqrar Opeuenr Ha KpyfJroM orBepcrr4r,r H Ar{cKe.
7.,{u$parqur (DpayuroQepa or 6ecxoueqso grruHHofi npruofi qenr4.
8. .{n$parcqux (Dpayuro$epa na oAHoMepHori 4u$paxquouHofi perxerKe.

5.2. Ilpouet(yroqHaq arrecrall[s [o rrroraM ocBoeHrlq Arlcrlr,rrrJurHrr (en:auen)
Bonpocrr K 3K3aMeHy ( I cervrecrp)

1, Mexann'recKoe ABuIKeHI{e KaK npocrefiruaa Qoprr,ra ABDKeHr,rr MarepHH. Cucreua orcqera.
flpuuqun orHoczreJrbHocrz failares. rlpeo6pasor axruq lururex. pagvryc-BeKrop,

2' MarepuaJrbHafl roqxa (vacrzqa). Tpaerlopu.r. Paarnyc KplrBr{3Hbr rpaeKropuu. IImefiruas
cKopocrb u lznefinoe ycKopeHHe. flOCrynatelbHoe,4BrDKeHVe rBepAofo reJra,

3. Taurenqualrnoe v HopManbHoe ycKopeHr4r. Cs.f,sr MexAy Jrznefiurruz vr yr-JroBbrMr4
KI,IHeMaTpIqeCKLIMH BeJII4qI{HaMIt.

4' fleprufi 3aKoH Hrrorona H rrorulTrle HHepqlraJrbHofi cprcreurr orcqera. Bropofi 3aKoFr Hrroroga
I'I noH.flTue cvLlrF,r, Maccbl lI I'IMIIynbca. Vpanneuue ABr,DKeHr,rr. Tperrafi 3aKoH Hrrorona v npeAen6r ero
rrpr.rMeHr{MocTH.

5. HeunepulraJrbHbre cprcreMbr orcqera. A6co,nxtrurre v orHocr4TeJrbHrre cKopocru r,r ycxopeHlre,
Czlu vHeprlrru.

6. Cucre*ra Marepr,rilJrbHbrx roqeK. I{eurp HHepqr4v (rIeHTp nracc). Teopeua o ABlDKer{H?r r_IeHTpa
IrHeprlt4r{.

7' flonqrue a6comorno rBepAoro rela. Mouelilr vHeprlr,r' TeJra.
8. Teopervra Illrefiuepa,
9. MoueHr cuJrbr. MoueHr nMrD/nbca. VpanneHue MoMeHToB. Vpanuenne uparqarenriroil6

ABTDKeHT{I rBepAoro reJra orHocureJrbHo HerroABr,rxHofi ocu.
10. 3aKou coxpaHeHu.s rrMnyJrbca u rpe.rnfi 3aKoH Hrrcrona. i ,l

11. 3aron coxpaHeHr,rr MoMeHTa HMD/rbca.
l2.Pa6oral'I gHeprut B MexaHHKe. Sneprurx KaHerilqecKaf, H roreHrluaJrbHa1. :ii

I 3. Vpanueuue Hepa3pbrBrrocru, ypanueuue Eepnylnu.
14' lloHqrlae rlAeanbHoro ra3a. MonerynrpHo-KzHervqecKoe roJrmoBaHr4e reMfleparypbl,

MarcpocronusecKr.te napaMerpbr cr,rcreMbr.
15. BnyrpeHHJIf, oHepI'I4rI IlAeanbHoro rasa. r{rEoro creuenefi cno6o4u. 3anon paBHopacnpe,qeneHnt

3Hepfur4.

16' .{aeleuue fa3a c roqKa 3peHI4JI MoneKyJrl{pHo-Kr,rHerrrtrecrofi reopua. OcuosHoe ypaBHeHrre
MoneKynrpHo-Kr,rHerlrqecrofi reopuu.

17' Vpanneufie cocrosHl{.f, l,IreanbHoro rasa (ypanuenpre KranefipoHa - Meuqeneeea).
18. ,{unauzuecrue v crarvclIrrecKl,Ie 3aKc}HoMepHocr}r B Qusnrce. Crarucrnqecrcr,rfi ubi'd1

r{ccneAoBaHrlur cr'rcTeMbr. Ilourrue o $yHxqrau pacnpe,]lereHar.
19. PacnpegeJreHae Marcneua. CpegHue cKopocra MoneKyJr.
2 0. Eaporr,rerp vr.erecKas, $ opuyla. Pacnp egeleHH e F olrquana.
27, Y panueHue B an-4ep-B aansca. Ilsorepurr peaJrbHbrx r€r3oB.
ocnos'rre repMoAr{HaMr.rqecK'e rrorurrrrs: Br{ylpeHHrr gHeprr,rf,, pa6ora,

[epBoro }laqaila repMoAnHaMr{KA.
Tennora. 'VpaeHeuue

22.3anucuwtocrb reIrJIoeMKocrI,I zAeurbHofo fira or BvAa npoqecca. pa6ora, coBeprrJaeMas fa3oM
Ilprr r4o[poqeccax.

23 . Alua6arnqecrcufi npoqecc.
24. O6paruMbre u Heo6parzuue rpoqeccbr. Kpyronofi npoqecc (quu). ;

25.I{urn KapHo u ero KfI[ Arrs.vrAearrcHoro ra3a.
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26' IIpuutlun Aeficrnzr relUloBofo ABr,rrarers a xoJro.rlrrJrbnofi uaurunu.

Bonpocu K sK3atueHy ( 2 cervrecrp)
l. 3aroH Kyloua. HanprxeuHocrr gneKTpocrarlrqecKoro nors. flonsrpre gJreKTpocrarr4r{ecKoro

nolr. flpr,rur{un cyfiepno3r{rlr4a greKTprrqecrrEx uolefi ,

2. florox Hanp.DKeHHocru. Teopeua faycca AJrJ{ gJreKTpocrarlrqecKoro floJlf, B BaKyyMe,
3. flpnnreueHr4e reopeMrr faycca An.f, pacrrera nolefi.
4, Pa6ora oI,IJI gJleKrpocrarl,IqecKoro rroJr.rr, ll-{uprynrqu-r Hanp.f,xeHFrocrr4 gJreKTpocrarr4qecKofo

nor.f,,

5. IloreHrlual. Pagsocrt noreHurriuroB. Cutsr
SneKTpocTaTr4qecKoro noJrf, .

Me)KAy noTeHrlzaJroM vr Harrpfl)KeHHocTbro

6. Cno6ognble H cBfl3aHnble 3ap.f,Abr B BerrleorBe. Tunu Ar,roJreKTpr4Kon. I4onHas, greKrpoHHa.s H
opuerrTarlr4oHHa{ nonrp r4sarJuu.

7. flompusoBaHHocrb. luerercpuuecKar Bocnpprr4Mr{r,rBocrb BeulecrBa }r ee 3aBrrcrlMocrb or
reMnepaTypbr.

8' Teopeua faycca AJIf, gneKTpuqecKofo rroJrr B AHgJreKTpHKe. OrexrpzqecKoe cp{eureHp1e,
.{uslertpzuecKa.s [poHt4uaeMocrb cpeAbl. Hanprxeuuocrb gJreKTpr4qecKoro noJrr B Ar43neKTpr,rKe.

9' Pacnpe4eneHl{e 3aptAoB B [poBoAHI{Ke. SrexrpocrarutrecKoe none BH)rupri v cHapy)K1r
npoBoAHr{Ka. Slexrpocrarr{qecKa.s 3arur,rra.

10'3nerrpoeMKocrb yeAI,IHeHHoro npoBoAHrax:a, czcreMbr npoBoAHr4KoB Lr KoHAeHcaropa.
ll.3Heprru 3apDKeHHbIX yeAvHeHHofo [poBoAnvrKa, cvcreMbr [poBoAHr4KoB r4 KorrAeHcaropa.

Sueprux gneKTpllqecKoro rIoJI{. o6ren4nas rurorHoc'rb gHeprrru gneKTpzr{ecKoro noJr.rr.
l2'Xapaxrepl/rcruKu gneKTpl{qecKoro troJrlr u ycnoBu.fi ero cyrlecrBoBaHr4s. pasgoct'd

[oTeHur,ranoB, SJreKTpOABrDrCyqaJr cvJ[.a, IjlailpfiKeHHe.
l3'KnaccuqecKa.a gneKTpoHHaf, Teopur 3neKTporrpoBoAaMocrH MerzurJroB H ee HeAocraroqHocrb,
l4.3anos Arvrnepa. MarHurnax I{HAyKqrfi. 3ar.on Ezo - Canapa. flonsfl4e MafHrlTHoro rroJrr,

flpunqan cyneprro3r.rqr4 rr MarHurHrx norefi . Marsrrrsrrft MoMeHT,
l5.MarHuruoe noJre lpf,MonuHefilroro r.r KpyfoBofo roKoB.
16'lzprynxql{t BeKTopa MaTHLITHofi IEuAyxqzu. 3axon rroJrHoro rona. MarnurHoe rroJre,rlJrrHHofo

coJreHor{Aa r4 Topoula.
l T.Maruurnoe B3ar{MoAeficrnue roKoB 14 eAy'glur\a cuJrbr roKa - aMnep.
18..{nuxeuue 3ap.f,}I(eHHbIX qacruq B oJIeKTpI{rrecKLrx H MarHr4THbIX nor.sx.
l9.onrn oapager" Marnvrnnfi noroK. 3.{c uuayxquu, ocHonnoft saroH gJreKTpoMafsuruofi

rrHAyKrIHr4. flpanulo Jleuqa.
2D,Cannouvlyxquq r{ B3aHMorrHAyKrIr{r.

pa3MbrKaHprn H 3aMbrKaHrrr.
I4ugyrrunuocrb H B3aHMHafl rzHAyKTHBHocrs. Toxa

2l.3ueprza MafHurHoro roltx. o6teMHa.rr rrJrornrocrb gHeprvr{ MarHr4THoro noJrfl.
22,Cso6olHble I'I BEIITy)KAeHHIIe rcore6anus. I'apuouuuecKue MexaHr{qecKr4e xone6anz.s.r4 r4x

xapaKTepHCTprKH.

23.9ueprux fapMoHI'IqecKLIX MexaHuqecKr/rx rore6anufi. flousfl4e o rapMoHr4qeoKoM v
aHrapMoHLlrrecKoM ocqprnJr{Tope.

24, Crcxev*te oAHHaKoBo HanpaBJIeHHbrx rapMoHurrecrn< nore6 anrdt. Euet1g1q
25'Cloxeru4e B3avMHo nepneHAvKyJl.rlpHbrx rapMoHr{qecnnx xole6aurafi. @lrrypu JluccaNy.
26'3aqmarorqze MexaHHqecKHe Kore6auHq. gacrora, xoeQrfuquern 3urtryaH11,

lorapuQuuqecrnfi AeKpeMeHT 3arwa]Hnfl MexaHHqecKr,tx rore6auufi .

27 'Bsnryx4eHHble MexaHzr{ecKl4e nore6asus. Arr,rnnnryAa vt Oasa rtpu BbrHry)KAeHHbrx
MexaHnr{ecKux rcole6anzsx.

28'MexaHzqecrufi pBoHaHc. Pegonascur,re Kpr4Bbre. Coornoureszs Mexqy SasaMh
Bbruy)KAarcrqefi cruu H cKopocrr{ rrpu MexaHr,rqecKoM pesoHaHce.

29'Mexasusn'r o6pasonaHlt.a MexaHnqecKrrx Bcurr{ B yrpyrofi cpeAe. flpo4omuue u nonepeqHbre
BOJIHbI' Boffrosoe ypaBHeHI,Ie H efo pe[reHue. fapuout4lrecKr,re BoJrHbr 14 Hx xapaKTeprrcrt4Kr,r. 

' ' r'r\

3O.Kone6arelrnufi KoHryp. fapruouuuecxue 3neKTpoMarHrrrHbre Hore6augs vr r4x
xapaKTepr,rcTr4Kr4.

3l.3aryxaroqze oneKTpoMarHltrHble Kore6anvs. gacrora, xossQuqraeHr 3aryxaHvrs,,
lorapzSrvruqecrnfi AeKpeMeHT suryxanur e,rreKTpoMarHzrHbrx rore6anzfi. .{o6porHocrn
rore6aremHofo KoHTypa.

15



32'Brnryx4eHHble 3JIeKrpoMarHI{rHbIe nore6auus. AnnnuryAa vr Qasu BbrHy}r(AeHHbrx
gneKTpoMarHrrrHbrx role6aunfi .

33.@apageeBcKat H MaKcBeJIJroBcKar rpaKToBK[r rBJrenz.rr gneKTpouaruurnofi uHgyrcqun. Tor<
cMerrleHr,r[.

3 4. Cucr et n ypanueuufi MaKcserra. Olerrpouaf HHrHoe noJre.
35'SlercrpoMarHl4THaf, npupoAa cBera. Ilprauqun fiofiresca. 3aronu orpzumeHr4lr H npeJroMneHr4fl.

A6colrornufi a otuoclrremnrtfi rroKa3areJrr,r npgJroMneHr4s. flornoe 
""y.penrree 

orpaxeHue,
Cserono,{rr.

36.KorepenrHocrb pI MoHoxpoMarr,rqHocrb cBeroBbrx noru. Bpeuenn6.s KorepeHTHoc-rb.
Anr.rHa Kof epeHTHocTtr.

Bpervrr u

rYtI14'

3T.Onruqecnas' Anulna nyru. OnruqecKa.f, pa3Hocrb xo4a. Pacuer urnep$epeuquonuofi KaprrzHbl
oT AByx KOrepeHTHbrx rrcTorrHr{KoB.

3S.flonocrr panuofi ToJrrrlr{Hbr r,r paBHoro HaKrroHa.
3 9'{utfpaxqur opayHro$epa Ha oAHoMepHoii p;nQparqzonnofi perrerKe.
40.Ecrecrsennslfi r'r rlorspl.€oBaHnrrfi cser. fJlorrpusaqnr rp]r orpax(e:avrltvrlpeJroMJreHr4u. 3axou

Eprccrepa.
4 l .llo nnpusa\vs. rrpkr geofi uou JryqenpenoMJreHau. O6HrHoseHuufi u neo6rrnnonenH ufr

onruqecra.f, ocb Kpr{craJrra. fJlolxprrcaqproHHbre np?r3ndbr. 3axou Marroca.

.iiL

JruTeparype, TaI( U 9JreKTpoHHbrM

5.3. CalrocroqrerbHas pa6ora o6yvarorqerocn
o pa6ora c neKIIt4oHHbIM MarepuaJloM KaK no KoHcrreKTaM,

r{croqHrrKoM zuSopnraqrEr,r

' BbIITOJIHeHI'Ie AoMaIIrHefo 3aAaHr4rI I{ rroAro'roBKa r pefirunr-KoFrrponf,M
. BbrrroJrHeHue pacqerHo-rpa$uuecrcnx pa6o'r:
I ceuecrp

PfP J\b 1 Mexauuxa
PfP J\b2 Monexylrpnar Qzsr.rna r.r repMoAlrHaMr.rKa

2 ceuecrp
PfP J\b3 SlerrpouarHerr,r3M.
PfP Ns4Kore6asux Lr BoJrHbr. Onrzxa

o ,4IIf, Kolilponq pa6omI cryAeHToB, aralore Arx[ cvfl,rMyJnlpoBaHur cr{ereMarprrrecKoro r,r3yqeHr,ur Kypca
Qn:Itrru B reqeHl{e ceMecrpa [perycMorperu peirrnrr-Kor{rpoJrrr. br- rpouo4rr"" B rrrrcbMeHHof 4opr" 

- '
. NrA KOHTponfl guarual cryAeHroB rpoBoAurc.s eK3urMeH (1 ra 2 cerraecrprr)

ilpnmepuue reMbr preQeparnnurrx pa6or
2 ceuecrp

l. Ousura - HayKa [o3HaHHs Mr,rpa.

2. IlpocrpaHcrBo H BpeMr n Szsure.
3. 9epuue A;rpbr no Bcenenuofi.
4. Vqesze K.3. I{uonnoBcKoro.
5. MogenrapoBaHl{e npoqecca paclpocrpaHeHuq yAapHoi sorHH npr4 B3pbrBax B pa3Jrr4qHbrx

cpeAax.
6. Kzuerura r{ TepMoAr{HaMr{Ka 6uonoruqecKlx npoqeccoB.
7. floprgor u 6ecnopx4ox B MHpe 6onrurnx MoJreKyJr.
8. 3rcnepuMelrr{ulbHble I4ccJIeAoBaHI4s sJreKTpoMarHHTHoro nors 3eMrr,r s o6racru cnepxuusxrx

qacToT.

9. Illaponax MoJrHr{f, u ed npnpo4a.
I 0.Marsurnoe noJre 3eunu.
l l.Momrns u ed upupo4a.
I 2. SnerrprEtrecrBo B )r(HBbrx opraHa3Max.
I 3. SnemrpraqecrBo n ariraocsepe.
1 4. Jlasepuo-r{HAyrrupoBaHHbre nrApoAr,rHaMr4qectKue BoJrHbr.
I 5 . OzguqecKlre MeroAbr p ertrcrparlura seulerp.rceunfi .

I 6. flpunreueHr4e ynBTpa3ByKa B r{HrpocKorruu.
I 7.6uorpa{ux A.C. flonosa.
1 8. BonoxouHo-orrrr.rqecKne rvpocKonbr.
l9.Comrqe.
20.KocuolorzqecKoe KpacHoe cMerrleHrre.
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Cnucorc Moxer 6rrm 3Har{I{TeJIbHo paculrpeH. Ter'ny pe$epara cryAeHTbr cornacyror c
uperroAaBaTeJreM.

oon4 oqenoqHblx Marepl4{InoB (oOM) AJlr ilpoBeAeHr,rr arrecrarllrr4 ypoBrur cQopnruponaHHocrlr
KoMrIgreHII[fi o6yuaroqnxcf, rro AI,IcqHruII,rHe oQopurnrercr orAeJrbHbrM AoKyMeHToM.

6. YqEBHO.METOAI4IM CKOE I4 UHOOPMAIU4OHHOE OBECIIEqEHI{E
ru4crurrrJruH sr or43rrKA

6.1. Knuroo6ecneqennocrr

6.2. Ilepuo4rrrrecrr{e rr3Aaurrfl :

Xypnar rexHrrqecKo it $usurcu,
Xypua.n <I4sBecrlrr By3oB. OusHKa).

ltr, ii
' li

Hauuesoranue nlrreparypbr: aBTop, Ha3BaHr,re, BuAr4sAaHuA, r,r3.qareJrEcrBo foq
v3l]\AHVrs

KHI{|OOSECTIEI{EHFI
OCTb

Ila.nz.rue s
3JIeKTpOFIHOM

raranore 3ECl. Kysneqon, Aprerrrnft Apremrenuv. (Dusura: Me <anr,rxa. Morerynrpuar
t[usuxa' SlexrplrvecrBo Ir MarHerrasn. SrerrpoMarHr{rr{rre rore6anus r{ BoJrHbr,
onrnra : yre6uoe noco6rae / A. A. Kysueqon ; Bna4urvrupcrczfi rocyAapcrseHurrfi
yHr{Bepcurer r{MeH}r Anercan4pa fpuropreruva u Flzxolar fpuroprenuua
Cronerosux (BJrfy) ,- LIzl,. 2-e, ucrtp. r4 Aor. - Bua;1nrup : Bla4r,ruupcrufi
rocyAapcrBeHlrufi yuunepcr{Ter rrMeHra Alexcan4pa f prroprenwta v Hnronar
fpuroprenuva cronerosnx (Bnfv), 2013 .- 160 c. : r4rr. -- I4nreercn oJreKTpoHHaf,
nepcu.q .- Eudrr.rqrp.: c. 155-156. ISBN 978-5-9984-0337-9.

2013 htrp : //e. I ib. vlsu, ru :

80/handle/123456
78913211

2' Ky.oaut, A.nercan4p Aflerccees[q. (Dnsura : MoroAr{lrecn""-lnusa"rr" *
TeopeTurlecKoMy MaTepl{aly' npaKTI'MecKI{M 3aHfl'tn'M n 3allaHuLw. TecTaM.

2013 htQ://e,lib.vlsu.ru:
80/handle/123456-

I

789t2624

2013 http ://e. lib. vlsu. ru :

S0lhandle/123456
78913390

4. AnroHona, M.A. O
Tepuo4r,trarvrrara. 9lerrpzve
BoJrHbr. Boffrosar onrr{Ka: yue6noe noco6ue/ M.A. Anronona. Io.K. Korypnna;
BnaAuu. roc. yH-r lna. A.f. u H.f. croreronrrx. - Bra4lu'llrp: HsA-no Bnfv,-2O17
ISBN 978-5-9984-077 6-5

2017

L ra.nrclur, Apra4uft oeAoponuv. Jlerquu no Qusnre : ,t 4,r, : [yre6uoe noco6rze]
/ A. O. laarrzn ; Bna4r,naupcrufi rocyAapcrseHrcrfi yHr4Bepcr4rer (BlfV) .

Bnagnuup : Bna4mrazpcrrafi rocyaapcrseHrrrfi yHr,rBepcrrrer (Brfy), 2004-2007.

2004 -
2007

http://e,lib.vlsu.ru :

80/handlell23456
789/469 , 

'ri
' . lrt:

2.rrepron A.r.3agauHzr no Qusure: v.re6Hoe noco6l.re anr-1FsB / AJ=eproB
A. A. Bopo6r,es. - 8-e u3A., repepa6. Z 4on. - M. : @ueuarnnr, 2007. _ 640 c.
vn.,ra6t. - ISBN 5-94052-098-7.

2007

2009 http ://e. lib,vlsu :ru:
80lhandlel123456

789n304

4. caee ee LI.B.Kypc o6qeft Qusrzru : yue6uoe noco6pre AJrf, Bry3oB: B 3 r. 1il.
B. caBelres. - 7-e uzg., crepeorrdrr. - crl6.: Iraus,2007 - (Jlyrurr,re Kraccr{irecpr,re
yue6uuxu) (Knacuuecr at yueluax Jrr.rreparypa no $n:lrne) (vve6nr,rnu AJr.rr By3oB.
Cneryrarnras nurcparypa). - ISBN 978-5-81 14-0629-6.

2007



6.3. Интернет-ресурсы:
http://library.vlsu.ru/ - научная библиотека ВлГУ,
https://vlsu.bibliotech.ru/ - электронная библиотечная система ВлГУ,

7. мАтЕрилJIъно_тЕхниIIЕскоЕ оБЕспЕчЕниЕ д,IсIцшлины
,Щля реализации дисциплины физика имеются специаJIьные помещения для проведения

занятий лекционного типа, занятий практического типа, групповых и индивидуальных
консультаций, текущего контроля и промежуточной аттестации, а также помещения для
самостоятельной работы. Лабораторные работы проводятся в лабораториях механики и
молекулярной физики( 428,429),электромагнетизма (425,426),оптики (422,424).
перечень используемого лицензионного программного обеспечения: пакет офисных программ
Microsoft Office, Microsoft Ореп Licence - 6|248656.

Рабочую программу составил профессор кафедры .В.Грунская

Рецензент Генеральный директор ООО кВладИнТех> .В.осипов

Программа рассмотрена и одобрена на заседании общая и прикладная физика
Протокоп Jtlb 1 от 30.08.2021 года
Заведующий кафедрой В.В..Щорожков

рабочая программа рассмотрена и одобрена на заседании учебно-методической комиссии
направления 28.0З.01 Нанотехнологии и м техника
Протокол Jф l от 30.08.2021 года
Председатель комиссии .С.М. Аракелян

ЛИСТ ПЕРЕУТВЕРЖДЕНИЯ
РАБОЧЕЙ ПРОГРАММЫ ДИСЦИПЛИНЫ
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аведующий кафедрой.
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