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1. UEJrr4 EHI,tfl AI,IC UIIJIIIHbI

Uensldv ocBoenr4{ rrJrl{Hbr <Ousr,rKa) f,BJrrercff o6ecneqenrae 6y4yrqero
clequanprcra uayrnofi 6asoft, ua roropofi B nlrc$left rexuuqecKofi rmone

bHafl [oAroroBra. IocreAonahenbHoe u3yqenue $usurcu
MeroA MbrrrrJreHr,rr, Susrauecryrf krHTyrrqurc, Koropbre

OKA3bIBAIOTCJI BECbMA TIJIO 14 14 B Apyrrrx HayKax. Cr;{qualucru, flonfrr4Brtrr{e
IrrlrpoKoe Qlrsuro-lrareMarl{rtr
TexHr.rqecKr{e HarlpaBJrgHr,rf, ,

3a.4arr K Apyrr{M, }rcKaTb br9 r{ HeTpaArrquouubre rryT}r, .[ro oco6enHo BaxHo AJrt
npo(peccuonrurrnoft uo6 CleIII4 alJlIrtCTO B B yCnOBI4tX yCKOp OIIFIOTO p A3BnTI4tt TOXHI{KI{.

3aAa-iu:
. Teoperr4 rroArroroBKa n o6nac'ru (pnsur4, ilo3BonsroilIax Sy4yrquu

r.rHxeHepaM opxe poBalbcf, B rroroKe nayunoft z reyiruvecrofi nn([ropMar\r4u vt

cTpor4Tcfl oorqer4Hx(eHopHrur ur c
nr-rpa6ar:rrnaer cneqra$u.recxrz

ooeclequBarouair
rrplrHrlr{rroB B TeX

o (popuupo
TIOHI{MAHI4'

HayrrHblx

I o6pa3oBaH[e, Mofyr ca:uocro{fBJrbHo ocBavBarB HoBBre

no pa6orarb B Hr,rx, JrerKo [epexqru,rrb or perueHr{fl oAHrlx

I,IM Bo3MoxHocrb racnolrsona4rfl HoBbx Srasuuecxrax
Jracr.rrx, B Koroprrx onrr cnerlr{alz$4pyrorcx;
ve Harruoro MrrrrrJreHr.rfi, B {acrnocru lpaBr{nbuofo
rrplrMeHriMocrr,r pa3nr4rrHbx (f usulrpcrux nonsrzft , 3aKoHoB,

reopraft u yr![eHr{fl vrBarb crerreHb AocroBepHocru fl esynbraroB, [oJry.qeHHbD(
C IIOMOIIIBIO 3KC MeHTaJrbHbrx I4Jrr,r MareMarurrecKnE MeroAoB lrccJreAoBarrur;

o srrpa6or lpr.reMorB r,r HaBbrKoB perueuzf roH{pernrx 3a,qaq }I3 ptr}HbD(
o6racreft (fusu , tloMofarorrlnx cryAeHTaM p Aanrneftrueu perrarb
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3. II.JIAHI4PYEMbIE JIbTATbI OBYIIEHUfl,IT CIMIIJII,IHE

lhanupyerru,re pe3yJrbrarbr vs. IIo Ar{crIt4IIJIvHe, c rrJraHr.rpyeMbrMr{
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Kuneuarrzxa BparrlareJr

.UBIDKEHI{II

,{uuauura [ocrynaren
ABPDKEHI{f,

3anourr coxpaHeHz;r.

II OCHOBbI MOJIEKY
AI43Iil<LI

Sneirreurm reopupr
Hanprxerruocm
9JTeKTpOCTaTUqeCKOTO nO.rH
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HIT E JIEKIII{OHHbIX 3 AHfl TIIft IIO AIICdTJII,IHE
Pasaer I. Mexanuxa
Tervra 1. Kr,rueuaruKa rrocryrl HOTO II}I4XEHI4II
Co4epxanue reMbr. Ku
npocrefiruax Sopua ABr,rxeur,rfl
Irlnepqualrnrre crrcreMbr
Tpaer<ropur" llo crynareJrbHo e lBepAOrO TeJra.

Co

Ka KaK pa:iAeJr Mexaur4Kr4. Mexa$uuecroe ABr4xenrle KaK
vareplzlz' MarepualrHa;r rorrKa (qadrfirla). Cncreua orcrrera.

Pa;1r.ryc-rercrop. llpunquu orHocvreJrbHocrr{ fanrEnes.

T eva 2. Kuueuarnra Bparrlaren
Co4epNanne reMbr. Pa1nyc
ycKopeHr{e"' faureHquaJrbHoe r,r

Br,r3ulbr rpaeKTopr4r4. Jlunoiruas cKopocrb 14 nr.rneftnoe

OTO.{BIDKEHI4g

v coAepxaHr4e 3aKoHoB coxpaHefir,rfi B MexaHr4Ke. 3aKOH
coxpaHeHr{fi r,rMnynbca, o fipocrpaHcrBa. Pearru$soe ABr4xerrrre. 3aron
coxpaHeHrafi MoMeHTa r,rM[ynbqa. I4sorpouu.a npocrpaHcrna. Pa6Qrq oneprn r, MorqHocrb.
Cs.flsr Mex,qy uorenquanrnoff u culof. flonsrue cr{JroBoro rroJrr. KoncepnarnBubre r4

HeKOHCepBal],IBHbre CI'IJIbr. coxpaHeHlr_rr SHepruu B MexaHuKe. O4uopo4nocrb BpeMeHr4.
Koncepn arlrBHas lr rr4ccrr CI4CTEMBI.

Teiua 6. 3neiuenrrr MexaHr{K?r I{ [A3OB

Co4epxanue reMbr. O6rque c ftcrna xvArocreft r,I rasoB. YpanHpnue ABr.rxeHr{f, n (foprvre
n u rpy6xr.r roKa. Ypannenue nefa-tprrnnocrvr. YpanHenrre3ftnepa. llone crcopocrefi, lz

HenoABLIXHclft ocra.

coxpaHeHr{fl,

Terura 5. 3artctnrr coxpaHeHr.rs
CoAepxauus reMbr. 3naqesrae

Bepnynnra. Cucrerrla ypaBHeH
Jlauuuapn sft n ryp6ylenrnrrff
Br,rxp eB oe Anr{}KeHr,rfi . finuxerr
PasAen II . Ocnosu MoJreKV ft (fueuru r{ repMoArdHaMrlKr4
Tervra 1. MorrerynrpHo-Kr.rHer,
Co4epxanue reMbr. OcHos

HAeaJrbHofo ftrra (ypanneuue
Tevra2. Pezumnrre ragrr
Cogepxanue reMbr. Cunu
Baansca. Zsoreplmr peanbHoro
Bnyrpenrux 3Hepfr.rf, peaJrBuo
fionrreHr.re Hr.r3KrTx TeMrrepaTyp.
Terura 3. Cnoiicrsa Nraaxocreft
Co4epxaur't:e reMbr.

Teopr{r4 BerrlecTBa.
Mzrpo- r{ MaKpococrosHrar c urr. MarpocKofivqecKr,re florrsrue rr.rleanbHof o

creneuefi cno6o4rrra3a. Mole.ryrupuo oe ToJrKoBaHlre TeMrrepaTypbr.
MoneKynlr. JBHyrpenrur oH vAeaJr.bHoro ra3a. 3aron 9Heprlrr4 rro
crefieu{M cno6o4rr. .Ilaereuue la3a c TorrKI,I 3peHr,rr MoJreKy Herrrtrecxoft rcopull.
OcHosuoe ypaBHeHVe MorreK JrfipHo rr,rnervqecrofi Teopnrl. /panHenue cocroffHrrfl

Kafi Teopr.rf ra3oB
froJrolKer{rl' MoJreKy

pManbHoe ycKopeur,rfi. Cssgr rraex4yr nuuefinrurlr,r tl yfJroBbrM]r
KI{HEMATI,IqE OKI4MI{ B E JI}IqI,IH AMI{

Teua 3. ,{uuavura rrocrynargn ABI4}I(EH14'
CogepNanue reMbr. KaK pa3,4eJr MexaHr,rKn. .[Iepnufi gakon Hrrorona I,r rroHrrrrre

unepquansnoft ckrcreMBr
lrMrrynbca. )/panuenue gn

Bropoft 3aKoH Huorona u rloHrrue cr,rJrbr, Macc r r4

n. Tperuft 3aKoH Huoroua u upefrelrr ero rpr.rMeHr{Mocrr{.
Terraa 4. [ranauuxa BparTlaren fo.[Br4xeHr4s

ro rBepAoro reJra. Monaenr ipr{nbr. Moiuenr HMrrynbca.Co4epxanue reMbr. lloHsrue
Monrenr r{Hr3prlura. Teopenaa Vpannenr,re MoMeHToB (cnfsr MoMeHra r,rMrryJrbca c
MoMeHroM cralu). Vpar BparqaTenbHoro ABr.rxeHr.rr TBepAoro ToJra oTHOCT{TOJTbHO

gueprus Bparqarorqerocr rBepAofo rena. Teua 5. 3anonu

ra3oluHaMr,rKr4. Bssxocrr. Teufnne sssrofi xr.rAKocrlr.
pe)Kr{Mbr reqeHra.fi. I{uprynrqzx cropogru. IlorenqnaJrbHoe r.r

TeJr B xlrAKocr.f,x r[ ra3ax. Teopeua N{yroncroro.
.tY ,lrrt-rrrrrr

rroprAoK. flonepxnocuroe



xl4.uKocrlr. Ooprytjl11u,:1._y.rroBr4n paBHoBecun Ha rpalvqe ry cpel. Kpaenofi yron.CMa.rznaHrle. Kanzuxpnrre nrnlnzr.
Teua 4. Cno:ftcrea rBepAbrx ren

,t""jtJ,T:T:-:Tt .lyT@"tt. " Kpllcrarr'rr4qecKr4e rena. Kpi,r ranruEqecKa.r pertrerKa.;;";.' *" 
* "i;;:^T. 

d;.1; 
"i

r{11Ttnrq nrqv ltrf"-,r.-^ -"---^-^ ---- IKpr,rcraJrnax. Xz4rue Kpr.rcraJrn
Terr,ra 6. Haqiura repMoAr,rHaM
Co4epNanzro reMBr. Craruc.rz
crcreMa.r.p,oa,"i#"L'.',,1"T"Tiff:i'.611Hfi,.J.'f.ffi 

;fi ilJ.f#:#3"TffiHH
irT:nT.T:: j:1p^]|,_-l?!o_ru, lrennora. 

Oopuy-nvpoBKr4 repBoro rraqarra repMoAr.r'aM?r*r,r.I v t/rvrvAfrncuYl-(lIt-Yl.Ypannenue [spBoro Haqana rdprrro4r.rnauzxr.r. Teuroeurocrr. 3astcraMocrr rerrnoeMKocr]r

IT*:]:::":*3.-T_:iIi u!-$ecca. 
fopruyra Maftep1. pa6ora, ooBeprraeMaf, ra3oM rrp?rI'I3orlpoqeccax. Snranrnux (,reninonax 1|yrr qux). Atui6a7;g{,recrcuir 

"pou*". TelnoduxocrrTBepAbIx TerJr' Pa'sHosecHue v HepaBuoBecFrbre cocrorHr.r{ cr4 TeMBr. o6paruyrre uneo6parr'Iurrro [poqeccrr. X.pylonoft upouecc (uvrn)- oonrrwn#nnp"cr DTnhnFnrreuuPilrr4Mbrre rrpoqeccEr' xpyfonof rpoqecc (qrarn). oopirayn{onru BToporo :rrarrurarepMoAI'IHaMmu' IImn Kan19 ero KrI.{ aux LlAeanb'oro rasa. fT"rroo""r" AB}rrareJrr,r rrxoroAurbHhrt3 *"T^"l"_t: Malcranaanrurrft KIIA rerrJroBoro ABr.rrareJr{. Ourponzx"Crarracrraqecrczft B

crarzcrr.r.rrano",o."" 
(TepMoA4HaMLIqecKa's t epoatnocrr). 3aron Bo3pacrauriur 9HT'polprr4.

[KoBaHr4e erop oro HaqaJIa Te]lMo.qr.rHaMHKr4.
PasAer III. 3:nerrpuqecrBo 

" 
*u.k.r".*

Teura 1 " Hanp-axeuHocrb IIECKOIO IXOJI' B BAKWME

BeKTopa Harrll.rrxeHHocru. T faycaa AJUr gneKTpocraruqecKofo nons n naxyyrrae z ee

::l:^"^::li"]i:t Kynona'.,{ra([SepenunarlbHarl Soprua teop.*", faycc[. tlpunrenenze TeopeMbrf ayccaAJur pacrrera nonefi.
T erva 2. llorr:uuuan ene KOFO IIOJIf
CoAepxanue reMbr. Pa6ora gneKTpocrarmqecKoro rroJrfi. Ilzpr{ynxqr.rf, HarrprxeHHocru

Porop Harrp{xeHHocrt4 enerrilocrarnqecKoro rroJr.rr.
rocrr) sJre*TpocrarlrqecKoro uonsl florenquan. pasHocrr

sJreKTpocTaTr4qecKofo froJul.
florenquanbrrocrb (
rroreHrlr.raJros, Cngsr MexAy rr n uanpxxdHHocrbro 3neKTpocrarr{qecKoro nors.YpannenrEe ilantaca. 3nexrpn Ar4rronb. Suerrpzuecrufi nrorvrdHT Ar4rroJrrr l4unonrnrrft

Co4epNauue TeMbr. Orexrpn
flucrpernocrb 3ap{Aa. 3anon K
(Jrr,rHr.u4 HarrprxeHHocru). IIp

rraoueHr). llor:euquan r,r Hanp
BO BHerrrHeM SneKTpuqecKoM
Tervra 3. ,{urenexrpuKrr B sJreKTprz
Cogepxauue reMbr. Cno6oau
flonxpurre ut: HerroJrspHbre Mo
opr,reHTarlEOHlHaf, rron4pr43aqr4r.r.
nonapnsaquz]|. O4nopo4uax ra

3aprA. Coxpanenr.re ra durapuanrHocrb 3ap.EAa.
flonsrrae gneKTpocrarLrqecKoro rroJr.,r. Clrnosrre irn ,
cyrreprro3r{rlrrr.r greKTpocrarrflqecKr,rx noneft. llorox

rocrb [oJrr Ar,rrroJrfl. Moueur czn, 4eilcrnyroqnfr Ha Ar{fionl
Sueprlrx Ar.rrrom B sneK.rpurrecKoM frohe.
cKoM IIOre

rroBepxHocruclfi nnornocrbro rr
BelrlecrBa u eE sasucl,IMocr; or
Ar.rgJreKTpHKe. Snexrpzuecxoe

Fopo,qHa{ rroffplr3arlvr. Csssb [orspr43oBauHocrn c
arlroHHoro 3aptr4a. f{uenerrpraupcSax Boc[punMqr{Bocrr
eparyphr. Teopeua faycca anr euprcrpfiqecroro rroJr{ B

Merrlenr{e (enerrpuuecrcax nnay{qls)-n A}roJreKrpr,rKe.
cpeAbr. BrFrracreHrIe Ha[pfxeunoctu gneKTpEqecKoro IIonf,

[usnerrpzqeoKair rrpoHprrlae

' Er{oJreKTpr{x -- 4zelercrpzr',.

B Ar{gneKTpHKe. fpanz.rnrre fr nrm gJreKrpuqecKoro non4 ria lpaHr4rle purcAeJra
leKTpr,rKt4.

Tenra 4. llpono4nranu n
Co4epxanue r-eurr. pacn
v cHapylKr.r [poBo.qHprKa.
3nerrpzuecrue csoftcrna r
uso6paxenuft . fpanraqHEre

rrrlqHbre ycJroBrrr oBoAHLTK-BaK;,1M,,.
Uqeft o6onoqKz. 3arqr.rra, Mero.u
rr Ha rpaHuqe ,,npo . Olexrpo6Mrocrbye4zHeunofo rrpoBoAHprKA, CVr [poBoAHr{KoB t4 KoHAeHcaropa. EnerctpuuecKaf, oueprrur



CI4CTEMEI TOqCqH6IX 3APfiAOB. SHEP|Ufl 3AP.'IXEHHO|O IIPOBOAHTIKA, 6r rrpotsoAErr4KoB rirKOHAeHCaropa. Snepru.r sneirrpocrar?rqecKoro rroJrf,. o6rduna.s nJToTHOCTb gHepIHr{
sJreKTpocTaT AqecKof o floJrfi .

Teua 5. llocr
Co4epxanuro 6TpocrarkrqecKoro roKa:
Ycnonze cyrulecrBoBaHprr gJreKlpz.recrcoro roKa. cropounr,re crrnbr. ocTB [O',reEIIr{aJrOB,
Hanp-sxeHnne" eneKrpo.4Br{Xyrrl3f, cvna (3rc). Knaccnqecxaf,
sneKrporrpo'oAr4Mo.rlr ueraucin. 3axonrr onaa u flxoynr-Jlenqp
Soprr,re. 3arourr Orvra lr [xoynr-Jleuqa E "r"..p-""ot SoHeolHopoAuoro fracrKa qerll. Ilpanuna Kupxro(fa.
gJreKTpoHHoiil reopzr,r gneKTpolpoBoAr,rMocrr,r.
Tenaa 6. Maruuruoo rrone n nanyjnae

TOKA, CT4JIA T'OKA.

sneKTpoHHAfr Teopr4s
gz(b$epeaqu:anrnoft

. 3arcon Orvra nra
rcnaccuqecroft

rloJre. Marnrnrnoe
r4H/{yrr{r.ur. 3axon

OE IIOJIE KAK

n. Oqronnoft garou
gJreKTpoMarHrnrnofi

ofi reoprur. flpanulo
AJIIIHHOTO

co4epxanuo reMbr. 3aron Air,rngpa. Marrurnas r4HAyKrIr's. 3anon Br4o Canapa (saron Euo -Casapa - Ilamaca). lIoHsMe M MarHrirx{bur uoneft.

Mo'renr cun, 4eficrnyrorlr'ft Ha paMKy c roKoM Bo BHerrHeM Mafrr
Marnra'rnruZ MroMeHT"

3AKOHA IIOJII{OIO TOKA,IIJI'
llpuuenenre

Topor{Aa. Manrzrnoe B3ar,rM
r4HHOrO CoJIeIt:Onna I4

nep. BuxpeBoe noJre
ABr'{Xyrqerocir 3apflla. ZunilpupnrHocrb sreK.TpvqecKoro sapfrAa.
p en r{rr.rBr{crcxraff s (p Q err.
Teva7, MarurarHoe rrone B BerrlecrBe
co4epxauue reMbr. llons:ro'e Maf'HTrrofo MoMeHTa aroMa. Kpo- n MaKpoToKz.Moreryrrpnrre ToKrr. Hau{rnzueuHocrb (nexrop

BOCIpI{IZMqIIBOCTb BeIIIeCTBa lf ee SaSIltC}IMOcTr_ oT TeMrrer,l,
wx). Marnzrnas

Boolpr{rzMqrrBocrb BerrlecrBa lr es sas}rc}rMocrB or reMrreparyprr. 3axoir rroro roKa (reopeiraa
u rlr4pKynf, rlr4r.r Harrp{xeHHoolfu

MATHX,ITHOIO

MAIHI,ITHOfl) NONf, B

MarHerr4KOS.'rOqKa Kropra. [ortre#rr. Kpunar HaMarHr{rru Bar,{vrfl .
AByx cpeA. Trznrr

'I.enaa 8. 3nenrponaarHvrcHas.
Co4epxatne reMbr. Onrrr

lone fiprMormnefinoro r{ Kpyl.oB0ro roKoB. I{r.rpxynrquf, BeKTOpa Mail

gnexTpoMaxnmnofi uu4yrcquz (
. Marnurnlrfi noror. OIC u
Oapa4ex). Brmo4 ocHoBHoro

I4HAyKrIr{E r.r3 3aKOHa COXpaHeTr 9HepIUlI, a TaKXe Ha octtoBe
Jlerua (saxorr JIeHrIa). -f,nnenr.re
conenol4Aa. T'oxtt 3aM6IKaHI4.f, I{

crrMor,rHllyKquu. Mu4yxrr4BHocrb.

r.rHAyKTr{BHoc,ru. 3uepn4.fi MafHZ
Pasrerr IV. Kone6aru4lr r.r BoJrHlbr

Terr,ra 1 . MexaHuqecr<r,re rone6au

hrKarru.fi rlerru. -fnneHue nsazlrndft r4HAyKrImu. Bsazruuas
IroJxr. O6r€Mnas nronrocm en$ MATHI4THOIO [OJI'.

Co4epNanue reMbr. Cso6oau (co6claennrre) u BErHy)KAeHHbre rs. IloHsrue o6anroxone6antux. ypaBHeHr.re rapMoHrirqecKux n[ r ero pe[reHze.
Xaparrepucrr{Kr,r rapMoHr4 xone6auzft. flonsrlre o rapMoHr4 14 aHfapMoTrr4qecKoM
ocrlr4Jrnrrope. l.IsoxpoHnocrb n[. Sueprnx rapMouprqecKr,rx ufi. Cnoxenrae
o.qvHaKoBo rnanpaBJreHHbx (cx HbD() fapMoHr{qecKux rcone6anl Merog aenropnofi

sx) rapnroHr{rrgcKr4x
Ar4arpaMMbr. lBzenus. Cloxenue
xone6auufi . Oraryprr JlzccaNy. rone6auraft lr eroperrreHlre. Anoprao4rzqecrufi
AeKpeMeHT 3raTyxaHr4s lr

rlacrora u roe(f (pzqzenr . Jlorapu(frivrzqecrufi
roue6arenrno:ft [uSSepenqpruurbHoeypaBHeHUe Bb.rHyxAeHHbrx nft r.r ero peureHrle. Aunlzry4a ra rrpr4 BBTHpKAoHHbIx

MexaHr4qecxux rone6auusx. Me
MexAy (pasanaz rrmyr44arorqeft

pe3ouauc. PosonaHcrtrd Coourolrerure

B3alrMHO [eprreHAr4KynrpHbrx (ner1o
:S$epeHqraaJrbHoe ypaBHenr4e 3aryx4r

r<one6anr,rft , rclHrrr.re o pa3rroxeHvf Ofnre.
cKopoc,Tr.r npu pe3oHaHce" Cuenrp



T etv:e 2. Mexanr,rqecKr,ro BoJrHbr

CoAepxaume reMbl. Mexa.uuqrrr o6pasonanur MexaHaqecKr{x EoJrH n ynpyroft cpeAe.
flpo4oururre lI rroreperlubre sdrHrr. BonHonoe ypaBueHve r oro porrren]re.-faintonuurr*ra
BOJrHbr U rlrx llpranquu ero
[pr4MeHr,rMo( sonH. Bor crb.
flonsrne o offr. Cros AJrfi
3ByKoBbrx BoJrH. Ynrrpa- u uu(ppasnyru.
Teua 3. Snercrpouarru{rHlre rcorle6anzs
Co4epxanne reMEr. [u$$epenqranbHoe ypaBHeHr,re rore6aHufi n (ore6areJrbHoM Korrrype fi

ero pefireHlarl. [z$Qepeuquallrtoe ypaBHeHr,re 3aryxaroqrrx sJreKTpeMarHilTtlx role6aunil u
ero peIIIeHae, 9acrora u noo(f 1pzgraenr 3aryxaHr,rff snerrpo[,rarnvruoro rone6anus.
Jlorapu$nruqecxuft AeKpeMeHr 3aryxauus v 4o6poruocru ronrfpa. fiussepenqpranbHoe
ypaBHeHI'Ie BbIHy)KAeHHbrx sJneKTpoMailnr{THbD( rcole6anrEfi }r efo pe4eHr.re. Arvrunr,rry4a u $an
rrpr'r BbrHyx,4eHHbrx gJroKTpoMargr{THbrx xone6anurx. pesoganc s [rore6areJrbgoM KoHType.
PesouaHcHbre Kpr4Bbre Arlrr Ha]rpsxeuns.vt crrJrbr roxa. rlepeueuHbrfi ToK.
Terua 4. SnenrponrarHr.rrHbre rBoJrHbr

co4epxanuo reMbr. (Dapa4eercKaa vr MaKcBeJrJroBcKarr rpaKToBKlr f,BfieHfir gneKTpoMarnrErnofi
I4HAyKIIHII. Tor cMeIrIeHI,Ir, Snerrporra.fHuTHoe rroJre. Cncreua ypanneuraft Marcsefira.
Bomroeoe ypaBHeHI4g AJIjfr gJleKTpoMarHr,rrHoro rroJr.tr v erp perrreHr4e. Crcopocrr
pacllpocrpal:lell.urfl. gJreKrpoMarHfiTHbrx BoJrH B cpeAax. Ocrronnrre cnoffcrna gJreKTpoMarHr.rrHBD(
BOJIH. Berl'op llofiHrranra" I4lanyruc gJreKTpoMarHr.rrHoro norls. llsnyreulre Aprfionr.
.{uarparrarr,ra HalpaBneHHocr:r{. SfrSercr flonnepa AJrf, 3neKTpoMarHr{THbx Bo,r]rH. Ilhana
SneKTpOMafi:tI{THbX BOJIH.

Co4epxartrre [panTrrrrecKrrx ganqruft rro Arrcuu[Jrr{He
Pas4en I. Mexauura
Teua I . Kr,rueuarr,rKa [ocryrrareJrbnoro ABlrxeHr{t
CoAepxanne [paKTI{rIecKI{x saHsruft. MarepuanrHar rotrKa (uactrnqa). Cucrerrra orcqera.
Znepqnanrnrre crlcreMbr orctlera. Pa4uyc-eerrop. llpunquu orgogr,rreJrbHocru farprne-f,.

Jlune[Has cKopocrb lr
MexAy nranefinrnnu u

yrnoBbrMll KIIHoMaTIAqeCKI4MI4I qI,IHAMU.

Teua 3. ,{unauura [ocry ofo ABtDr(eHr{t
Co4epxaruEe [paKTr4rrecKlrx
cr4creMLr orcqera. Bropofi
ABIIIXEHI{{.

trraft. Ilepnrrfi saroH Flrroroua v r
Huoroua r{ [:on.rrrr{e craJrbr. Macclr 14

uuepquartrnoft
r{Mrrynbca. Vpannenne

Terr,ra 4.,{ranauurra Bparrlarenb .IIB}IXETII{'

MOMeHTa r,rMtrryJrbca.

PagAer IL OcHosrr MoneKynqpnbft (|rasr,rwr r{ TepMoAr4HnMr,rKrz
Teua 1. Mon:erylxpHo-Kr.rHerr,r.r{crax reoprr ra3oB

Teopuu BerrlecrBa. Mzxpo- 14 Maxpococrorrrkrfi cucreMrr.
T etnla 2. flepnoe HarraJro repMoAraHaMr.rKr.r



Co4epNanue ilpaKTurlecKl4x sa:rrsrprft., OcHosHHe repMoAr.rgaMfi.rec(ue roHsr]rfl: Bgyrpegrrrfl
gHeprl4'[, pa6ora, TerlJrora. OopuynrapoBKrr rrepBoro Haqrura repl{o r,rHaM}rxr{. ypagrenrae
rlepBoro Ha\Nra TepMoAI'IHaMIEru. Tenno€urocrr. 3asucurvrocrr rQnlo$rrtKoc:fu fi/IeaJrbgoro
ra3a or BI'IAa rlpoqecca. (Doprvryna Matepa. Pa6ora, coBeprlaeMiu 1trloM rrp]r rr3orrpoueccax,
3nranrnus (renlonar Qynxqux). Alua6iatu,recxzfi [po{ecc. Teurodrraro.t" ti.1r4"o r.o.

Pas4en III. SnerrpuqeerBo rr Maluerrir3M

leua 1. HauprNenuocrb gnercrpvqecKoro rroJrf, B BaKyyr\,re
Co4epxaHue npaKTI{tIecKI'Ix sanflTur4. Saron Kynona. floHsrze gJrpKTpocrarrr:qecKoro rroJrr.
Cunosrre rvr:rtnr4 (lI'Inun HafipflxeHHocru). flpunqnn cyreprro3rrtrIr4n greKTpocrarfiqecKnx
uoleft. llornr BeKTopa HarlptxeHHoct4. Teopeua faycc a Arrfr ener{-rpocrarr.rqecKofo roJrr B
BaKyWe a eH cn_f,sr c 3aKoHoM Kynona.
Teu a 2 . flol enqna-n gJreKTpoorarr{qecKoro fiom
Co4epxanne [paKTLIqecK]rx gansrr,rfi. Pa6ora cun gneKTpocrar[qeqKoro rroJrff. I{uprynxqza
HanprxeHHocrll gJleKTpocrarl'ItlecKoro noJl;t. Porop Harlpffr(eHHoqrv enerr:pocrar14qecKoro
rIoJIr. llorenquanbHocrb (Iconcepnarunnocrr) gJreKTpocrarlr.recKofo rroJur. Illorenquan.
PagnocG [o'reHIIpIaJIon. Cs.f,gr Mexqy flpreHrlr,raJroM r.r Harrp.trxdnnoclrro oneKTpocr,arkrqecKoro
Ilors.

C oAepnraHue .rr a6 op aropHbrx g annruft rro ArrcqnnJrr.rHe
Pa,qen I. Mexannxa
Co4epxanne na6oparopHblx sausrzft. Jla6oparopnax pa6ora Ns l]-5 Irlspeur{e Ar,rrraMrlrKr,r
Bpnrr[areJlbHoro .4BtnKeHI{{ rBepAofo reJra. Jla6oparopyas.paloraN l-9 Oupegoneur4e MoAyntr
cABlrra MeraJrJroB MeroAoM KpyrranbHbx rone6anrafi
PasAer IL o''ros"' MoneKympnofi (fraszru r.r repMoAr,rHaMr{Kr4
Co4epxanne na6oparopHblx saHsu.rfi. Jla6oparopnax pa6ora Ns Z-2 Onpe4erenze
Koe(f0uqlleEtra Bs3KocrI'I xH,AKocrLI I{ qplcrra Pefinonraca Mero.qoM naAaroqero B x}rAKocrr,r
rrapr{Ka
Jla6oparopnar pa6ora J\b 2-3 onpe4eneunre cKopocrrr 3ByKa B Bo3Ayxp r4 rroKa3are ns, apua1ar6r
Bo3Ayxa MeroAoM cros.refi Bo.rrHbr
Jla6oparopnar pa6ora Ns2-7 oupe4enenue rroKa3aretx a/iua6arrr so3 a MeroAoM Kneuana-
,{esopnaa

PasAen III. SnerrprqecrBo r{ NrafHerr3M
Cogepxanrae na6oparopHbrx saHirlrfi. Jla6oparopnaxpaloraNb 3-1 I4syuenze orreKrprqec6oro
IIOJI,fl

Jla6oparop uew pa6 or a J\b 3 -3 Mo pronofi MeroA usruepenuft
Jla6opatopnax pa6ora Nb 3-8 trIsyreuze {BJreHue enexrporrporci/glocrz u otrpeAeneHr{e
yAenbHofo co[poTr.rBneHprfl MoTa+na

cansrvft. Jla6oparopnar pa6ora Nr, 4-4 .LlccreAonanu.s
Qnofi uacrorbr c rroMorrlbro gJreKTponnpro ocqunn:orpa([a

s. oqEHOqHbrE CPEACTBA AJrrI
IIPOMEXITT OTIHOfr .q.rrN ETAU}I
II YIIEBHO.METOATIECKOE OEE

cTyIEHTOB
5. 1. Tercyqr.r ft rconrpo.rrr ycnen{eMocrrr

B Ofrp o cbl AJrfl np o BEAE HnA pEfr TI,THI_K OHTP O Jrfl



Pefimuuz-xoumpono lM

1. MexauraqecKoe ABLI:KoHIao Kar( npocrefitnas. (fopua ABrl4eHr,rr Mare,pfitr. Cucrerua
orcqera. flpunqnn ornocl{TeJlbuocr}r fafltlre-fi. Ilpeo6pasoBaHtrs.falr4nex. Pa4rayc-nexrop.

2, Marepraalrnax rorlKa (.ractzrla). Tpaerropur. Pa4rayc Kpr.rBlr3ubr rpae6Topr4r4.
JIunefisax clcopocrb u mlsefiuoe ycKopeH:rae. flocrynareJrlHoe ABr.rxegr{e rBepAoro rena.

3. Taurenql{aJlbHoe lr HopMaJIbHoe ycKopeHr,rf. Cesgr MexAy lnraneftnsnrar rr yrJroBbrMr,r
KkI HeM aTLIqe OKI,IMLI B eJILIqI,IH UII\4I4.

4. flepnuft 3aKoH Huotoua 14 [oHsrr4e r4Hepqfiurnbnofi cr,rcreMsr orcrrera. Bropofr 3aKoH
Hrrcrona u IroHflTI4e cI4JrbI, Maccbr LI l4Mrrynbca. Vpanueufle ABr4xeguf. Tperuft 3aKoH Hrrorosa
u [peAenbr ero [pr4MeHr{MocT}r.

5. Her,rnepq[ilnbHbre c]ncreMBr orcqera. A6coruoru're r,r ornoczrenBr{bre cKopocr}r r,r
ycKopeHr.re. Cunrr r4ueprlIEl,r"

6. CrEcteua MarepllaJlbrlbrx rorleK. Uenrp r4Hepqulr (qeHTp ruacc). Teoperraa o ABr{xeHr{r4
IIeHTpa r{Heprlrur.

7. llonqrze a6coruorso'rBepAoro rena. MonreHT vHeprlr4r. reJra.
8. Teoperraa Ill:refinepa.
9. Morrlenr cr4Jrbr. Moruenr r{MrryJrbca. Vparrrenue

BparrIareJIbHOrO ABtDKeHI{t rBepAofo reJra orHoc}rreJrbHo HeIIoISr4XHdft OCI{.
1 0. fiEtrrocxour.rqecr<raft e(p$enr. Cno6ognrre ocu.
1 1 . 3arrru coxpaHeHr{fi r{MrryJrlc a u rperuit 3aKoH Huo:rona.
12. 3aKoH coxpaHeHrrs MoMeHTa r{Mrrynbca.
13' Pa6qrra I{ gHeprl4fl B MexaHI{Ke. 3n:eprnr Kr,rHerr{rrecKarr 14 rroreHllr{ ur;1ag.
14' llonrnae cl4rloBoro no.[s. Ce{3r Mellgry [oreHrrr{arrbuoft eneprzeft ucvtroit.
15. 3aron coxpaHeHr.rr MexaHuqecxoft gHeprufi.
16. Ko.ncepBarllBHbre I4 HeKoHcepBarr.rBHbre cr.rJrbr. KoncepnaruB*as. n Ar{cc}rrrarr4BHar

CI{CTEMbI.

17,3a4mu MexaHuKlr xralrocreft r4 ra3oB.
1 8. VpanueHr,re Hep a3pbrBHocrr{. Vpannenze Bepuyrun.

Pefimunz-xonmpont Jlb2
1. flonxrue IaAeanbHofo fa3a. MonexynrpHo-Krrnerr4qecKoe rqnKoBaulre reMrreparypbr.

Marcpocrconr4:qecKr4e fiapaMerl]br cr4creMrr.
2. BnYrpeunrx gueplrrts I4Aearhrroro rasa. r{ucno crerleneft cso6o,rrr. 3axou

paBHopacnperAe[eHus gHeprl4lr.

3. .{an,neune fa3a c rorIKI4 3peqlrtr MoneKynrpHo-Kr{Herr,r.re$ngft Teop:Lrrr. OurosHoe
ypaBueur.re r\4 oJreKyJrtrpHo -Kr{Herr{.recroft Teopurl.

4. Vpannenue cocrofiHur Ia4eamuoro fa3a (ypanneruEe KnanefipQua - Menpleneena).
5. ,{rananruqecKpre QusuxB. Crarncruqecruft MeroA

lrccneAoBalrzr.r{ cI{cTeMbI.

6. Oasonoe rp BM i"e[ra. CrarucrraqecKoe
ycpeAHeHr{e.

7. Pacrrpe4eJreHr4e Maxcnefrra. Cpe4urae cKopocrr,r MorreKyJr.
8. iyna. Pac:upeAeJrenr4e Bonnquana.
9. Bonrqrrlana.

10. . I4sorepuu pooJrbHrrrx fasoB.
1 1 . Mer:acra6znuroe cocroinue. KpurzuecKoe cocrofiHlre.
12. BHyrpeHnrr oHepful pQanrnoro ra:!a.
I 3 . XaparrepucrnKa xu4rQro cocro;rHr4r. BruaNur,rft ropf,AoK.
I 4. rlorr epxHocrHoe HarrrlKggr.re. curn,r, Bo3Hut KttroilI vre Ha rpznofl

@opruyna Jlannaca. Cuaqunauure r,r Karrlrn.rrrpHbre fiBJreur4fl .

15. llonsrfie croJrK'oBerrr{r| vnpyroe rr Heyrrpyroe croJrxHoBenu[.
16. llpuqenrnoe pacc'rorHr{e. 3S$enrunnoe ceneHr{e pacqerHrr.

MoMeHToB. Ypannenue

rroB epxHo cTr,r ns,rAKo crrr.

cno6o4noro upo6era,
Cllegrua [nkrna



17. OcnonHbre TepMoAprHaMrdqecKue rroHfiTr,rfl: BHyrpeHHfi,
Vp anu eun e [epB o ro Harrura repM oAr,rH aM rzKr,r.

18. 3asucurdocrr rerrJroeMKocrr,r r.rAeanbHoro ra3a or
coBeprraeMas ra3oM [pr{ r43olrpoqeccax.

I 9. Aanra6aruqecxrafi rpouecc.

gxreprlrfl, pa6ora,

wrl.a ilpoqecca"

TEIJIOTA.

Pa6ora,

IIou.srrEe

20. O5pamMbre 14 ueo6parnruBre rpoqeccrr. Kpyronofi npoqecc (Eruru).
21. lurin Kapno u ero KIII AJrfi uAeaJrbuo]-o fa3a.
22.I7pttilrnn 4eftcrrzl'TerlnoBoro ABr,rfarenfi r.r xoJro.ur,rJrrnoft udmprnrr.
23. Snrponus. 3arou Bo3pacraHr,rfl gurporruu.

P e fimunz-xo nmp ont Jt(b 3
1. 3aron Kyuona. HanprxeuHocrb gJreKTpocrarvrreqroro fioirff.

sneKTpocrarllqecKoro noJlff. Ilpunqzn cluepno3r4rlrrlr gneKTpr{rrecKr.rx uoneft.
2. llorox HarrprxeHHocru. Teopel,ra faycca AJrfl gJreKTpocrarlrrrgcKoro rronr B BaKyyMe.
3. llpraueneHr{e reopeurr faycca Aflfi pacrrera nonefi.
4' Ita6ora crrJl gJleKTpocraryIqecKofo rroJur. I{upxynxuux HarrpffKeHHocrr{

sneKTpocTaTr{qecKoro [ors.
5. floneHquar. PasHoc.rb rroreHrlr{anon. Cn.f,gb Mexly rrorgHrlr4aJroM }r HarrpnreHHocrrro

3JreKTpOCTaT[IqeCKOf O fIOJIr.
6' Cno6oAnrre ra cBJBaHHbIe 3ap-sAbr B BerrlecrBe. Tvnrr AfioneKTprrKoB. Monua;^,

3n eKTp o HH Ur vr oppreHTaur{ o HtFrar rro Jurpr.rs arlnrr.
7. SnexrpoeMKocrb yeAIaHeHHoro rrpoBoAHHKa, cr4creMbr rrpoBoAlrr.rKoB r.r KoHAexrcaropa.
8. 3ueprur 3aptxeulrblx yeAI,IHeHHoro rrpoBoAHrrKa, cr{preMbr rrpoBoAHnKoB vr

KoHAeHcaropa. Sneprl{f, sneKTp}IqecKoro rroJr.lt. O6rerranas frJrorHocrb gHepfl.ru grreKTpLrqecKoro
IIOJI'.

9. Xaparrepl{crl{Kll gngKTpI4qecKoro rroJr{ r{ ycJroBrrf, sro cyqecrBoBaur{tr. pasuocg
IIOTeHrIr4anoll, SJreKTpoABprx(yqalr cr4Jra, Harrp.fixeH[e.

10. 3anon Arranepa. Maurztna-fl L{HAyKrIr4.rr. 3arcon Erao - Canapa. Ilonsrue MarHr{THoro
rroJur. llpuurgu cylepno3r{rlr4r4 MarHr.rrHb,D( noneft. Marnrarnrrft uoueHr.

11. Malnutroe rrone [prruonr{Heftnoro r,r KpyroBoro r.oKoB.
12. flnzrNerule 3apDKeHIIbx qacrlrrl B gneKTpr{qecKr{x r,r MarHrrrgbx rroJurx.
13. 3axoH rIoJIHofo ToKz[ Ant MafHI4THofo rroirr B BerrlecrBe. Ha4prxeHuocrb Maxgr,rrHoro

rroJrf,. MarHtrrHas rrpoHr,rqaeMocrb cpeAbr. .?Iu4yrcqzr MarH}trHoro rro{fl B BerrlecrBe.
14' Onrrr (Dapa4er. Marnrzrurrft rroroK. 3AC nngynfluu. OcHosuoft 3aKoH

I4n4ymunuocrb r{ BBauMHafi r4HAyKTr,rBHocrb.

5.2. rrponrexryrorrHaq arrecrar{uff rro r4ToraM ocBoeHr,r.rr,qucrlrrrrnnHrl (ersaMeH)

Bonpocrr x:gK3aMeHy

1' Mexa.nuqecroe ABTIXeHI{e KaK rrpocreirnax (fopua ABr4xOHTr Marep}ru. Cucrenaa
orcqera' Ilpuuqun orHoc er. Ilpeo6pa3oBaHr{r fanrinds. Pa4r,ryc-nerrop.

2. Marepraarurax Tpaerropur. pa4nyc nir""r"", rpaeKroprlr.
Jh.IHefiHas cropocrE r4 nr,r . flocrynaroJrbnoe 4nraxe$uo TBepAoro rena.

3. Tanrrenql{aJlbuoe u rropiraanrHoe ycKopeH}rfl. Csssr MexAy [runefinrrur lr yrJroBbrMrr
KI{HEM ATWIEOKI{ MI,I B ENI,ITIPIH AMI,I.

4. llepnrrfi 3aKoH Hrrolonp u ilousrne LrHepquanbnoft cucreM$r orcrrsra. Bropoft 3aKoH
Hsrorona u xroH.urlre oLIJIII, Maccpr r,r rzMnynbca. Vpaeuenrre ABlrlreHraf. Tperufi 3aKoH Hrrorona

gneKTp oM af Hrarn o ft r.rHAyKrI 14 r{. llp anuuo JIeurI a.
15. CauoyrHAyKrlr4.rr lr B3apMor{HAyrur,rr.

Toru pasubrKaHur n savrrranr,rrl

I{ npeAenbr efo [pvMeHr,rMocTlr.
5. Heuneprlr{zlJrbHBre clldcreMbr orcr{era. A6comornrre

ycKopeur{e. Cunrr r{Hepq?r}r. " ot"f,."teJrbHbrre cKopocrr{ 14



6. Cuc'rervra Marepuarbrrbrx roqeKi Ilenry rruep{urr (qeHrp uaoc). Teopeua o AB'rxeHr,rr
rIeHTpa fiHepq?rlr.

7. flonsrue a6comoruo rBepAoro rena. MoueHT vHepqur{ reJra.
8. Teoprervra Illreftnepa.
9. Ivlouenr cvJIbI. Mouent I,IM[ynbca. Vpamreune MoMeHTor]" ypannenue

BparrlareJrbHoro ABr4xeHr,rr rBepAoro reria orHocr{TeJrbHo Herro,uBr,rxHoft ocrl.
1 0" 3axon coxpaueHu.q,rMrrynbca u tperuft3aKoH Hrrorona.
1 1. 3axon coxpaueHr4fl MoMeHTa r{N4rrynbca"

l2.Pa6ompr gHeprr4rr B MexaHr{Ke. oneprrar Kr.rHgrr4qecKzur }r rrorerflrr{aJrbHafl.
I 3. VpanHeHr,re Hepa3pbrBHocrlr. ypaenenue Bepnynnz.
14. llonsrue llAezlnbHoro rana. MonerynxpHo-Kr{HeruqecKoe rpJrKoBaHr{e reMfieparypbr.

Maxpocr<onuqecKve [apaMerpbr ctrcreMbl.
15. Buyrpennxx gHeprilfr IaAe4nbHoro ra3a. gucno crefienefi cso6oArr. 3aron

paBHopaclpeAeneHrrfi sHepru:a.
16. [anneHlle f[rsa c ror{KLI 3por{r.rf, MoJreKynf,pno-Kr,rHerr.rqecroft Teopug. Ocnonnoe

ypaBHeH[e vroneKyn {pHo-KrdFrerr4qecxoft Teopr{kr.
17. VpernneHl4e cocrotultrf, I{AeilIbuoro fa3a (ypasnenue KnaueffpoHa - Men4eneena).
18. ,{unarrarlqecKlre }I crarrlcruqecKrae 3aKonoMopHocrr,r 

" 6"s"*e. Ctarr.rcrra.recrczft
MeroA lrccJroAoBarrufl ctrcreMbr. llonsrue o syHruIr,ru pacnpgAen euurfi..

I9. PaonpeAeneH[e Marcserra. Cpe4nne cKopocrt4 MoneKyn.
20. Ea;ponaerpzqecKar S opr,ryna. pacnpe4eneurae BonrqMaHa.
2 1 . vp annenne B an-Aep -B aanrc a, L4sorepurr peirnbHbrx ra3oB.

OcHosHrre repMoAI4HaMLIqecKue rfloHtrTr4x: BHyrpeHH{f, gHopfr4r, pa6ora, Te[Jrora.
Ypannenne [epBoro Haqara TepMoAr.rHaMr.rKr4.

22. 3anrlczrvroctr rellnoeMKocr4 r.rAeillrbHofo ra3a or Bvra rrpoqecca. pa6ora,
cosepllraeMafi ra3oM nplr lr3orrpoqeccax.

23 . A1vta6aru.recKuft rrpoqecc.
24. o6paruMbre rr neo6paruubre rrpoqeccrr" Kpyroeofi upoqecc (uuu).
25. Ilumn Kapno u ero KIII Anf, r,rAei]JrbHoro ra3a,
26.fIpvu$rln Aeftcrsu.s rerlJloBoro ABrrrareJUr r,r xoJroArrnrnoft rr,ralrranrr.
27. 3aron Kynona. HanpxxeuHocrb 3neKTpocrarr.rqecKoro rroJrq. flonsrue

gneKTpocraruqecKofo tIoJI{. [IpuHqun cyr]e,prro3r{rlr4r{ gJreKTpr.rqecKr.rx fuoneft.
28. lloror HarlptxeHHocru. Teoperrra faycca Anr eneKrpocrarvl{ecKofo ilonfi B BaKyyMe.
29. IllpuueHeure reopeMbr faycca AJUr pacqera nonefi.
30. .Pa6ota cLIJr oJleKTpocrarllqecKoro rroJrfi. Ilupr/u.auzx Hulrrpf,xeHrrocrr{

SneKTpocTaThqecKoro [oJrfi .

31' l{o:renqraan. PasHocrb ForeHII}IaJIoB. Clsssr Me)KAy rroreHrlr4uuroM }r HarrprxeHHocr6ro
SneKTpocTaTrrqecKoro rroJr.f, .

32. C.so6o.4Hrre I{ cBr3allHbre 3aprAbr B BerrlecrBe. Tr,rnsr Ar{gneKTpr.rKoB. LIonnat,
gneKrpoHHarr r{ op}reHTarlr4oHHafi rronrpr43arlr{r4.

33. IlonxpusonauHocrb. ,{ueneruputrecKilr Boc[pr.ruMq[B0ctr BerrlecrBa vr ee
3aBr4 clrMo cTb oT ToMrrepaTyphr.

34. Teopeua faycca ArIfl sneK'rplltlecKoro noJrr B 4uenqxipr.rxe. Oner<rpuuecroe
cMerqeHue. fdzenexrpuqecKalr rrpoHrrrlaeM:ocrb cpeAbr. HanprNe"noad sneKTpr4qecKofo [oJUr B
AU3neKTpI'rKe.

35' PacrrpeAeJleHl{e 3aptAoB B npoBoAHrzre. SnerrpocraruqecKog fioJre Bnyrprr ra cgapy)Kr.r
rIpoBoAHtrKa. Snexrpocrarr4qocKarr 3arrlfiTa"

36. 3lercrpoeMKocrb yeAuHoHHoro [poBoAur,rKa, crrcreMbr [poBoAHr,rKoB rr KouAeHcaropa.
37. Sneprux 3aptxeEubD( yeArueuHolo ttpo"o4""*u, cuprorrarr ilpoBoAHr.rKoB vr

KoHAeHcaropa. 3neprl4s gneKTpllrlecKoro floJrr. O6rentras rrJrorHocrB gHeprurn grercrpfiqecKoro
IIOJI{.



38' XaparcrepLIcrI4KI'I oneKrprqecKoro rroJrr r{ ycJroBrif, ero qyqecrBoBa*r.rf,. pas'ocrb
noTeHrllrafio:B, gJreKTpOABr,IXyqa_rr cr4Jra, HarrpsxeHr4e,

39' K"iracczqec*at gJIeKTpoHHa"f, Teopr4.rr gneKTporrpoBoAriMocrlr MeruIJrJroB vr ee
HeAOCTaTO%[OCTb.

40' 3aN:on Anauepa. Marrrrarnas LIHAyKTIT{fi. 3aron Epro - Casapa, flonsrne MarHr.rrHoro
rroJrr. rlpuuqnn cFeprro3r,r{?rr4 MafHvrHb,D( uonefi . Marnurnrrfi uoueln.

41. Mar:nzrHoe fioJre fip.r*oJrr{Hefiuoro r4 KpyroBoro ToKoB.
42' rluprcy''f,Ilu-fi BeKropa MarHpltuofi nn4ynqzz. 3axou rroJrHorfo rora. Marur.nrHoe [oJre

Anr4HHOrO coJreHolrAa r,r ToporrAa.
43. Marnur'oe B3ar,rMo.rteficrnue roKoB r,I eAr{Hr,rqa cr{Jrbr roKa - 4MIIep.
44. flnnrx.e'ue 3apf,xeHrlbrx qacrl,Iq B gneKTpt4qecKrrx r{ MarHr{THFrx rroJurx.45' onsrr (Dapa4ex. Marnztnrrfi ttoton. 3IC r4rrAyKllr{}r. ocnonnoft 3aKoH

r. llpanuno Jlenqa.
]3AAMOI4HAYKIII4,'{. ?IrrAYrrUNrrOCTb }I BBAI4MHAfi I4HAYKTLIBHOCTb.
vg-.

47 " Sueprur MarHr,rrHolo froJr.rr. o6peiranax rrJrorHocrb gHeprlr]r Mar.Hr.rrHoro rroJnfi.
48' cno6oaHBre u BblHyxAeHnrre xone6aHvrl.fapuonvuecKlrg MqxaHuqecnue xone6anr.rs u

I,Ix xap axTeprrcTr.rKr.r.

49. 3ueprzr rapMoHrar{ecKux MexaHflqgcxrax rcone6 arrutrt. flonfrrae o rapMoHr{qecKoM r{
aHfapMoHr.rqecKoM ocrllrJrJurTope.

50. Cnoxenze o.4,[raKoBo HaqpaBJreFHbD( rapMogr.rqecKrfx nore6arf,ni. Bueruax.

.''..^^^.f.1, Cnoxenve B3aI{MHo rleprexr-At4KyJrfipHbx rapMoHr4qecxrtx rone6auuff. our-yprr
Jrlrcca)Kv.

5i. 3arp<aroque MexaHr,rqecKr4o Kone6an[s. rlacrora, nQs(bQfirlr.reHT saryxauvrfl.,
rorapu(f uuqecKr.rft AeKpeMeHl 3aryxaHr{t MexaHuqecrcrx rcone6anzft .

53' Br'rnyNgeHHble MexaHl4qecrr,ro rone6 alnfl. Arrruury4 a u 'hasa [pr4 Br,rHy)KAeHHBx
MexaHl{qecxzx rone6anrasx.

54' Mexanra'recxuft pe)3ouauc. Pesouaucubro Kpr.rBbre. Coor{orneHr{fl MexAy (fasaun
BbrHyxAarorqeft cunrr lr cKopocrr{ [pr,r MexaHr{rrecKoM pe3oHaHce.

55' Mexanusn'r o6pasoBaHl'Ifi MexaHl{qecKr4x BoJrH n ynpyro{ cpeAe. llpo4o6nrre z
rrorrepeqHbre BoJrHbr. Bonnonoe ypaBHoHrre lr efo perrreHr.re. iapnabnn.recKr{e BoJrHbr r4 r,rx
xapaxTepr{cTuKr{.

56' Ko'ne6arclr'rrft KoHTyp' fapuonr,ruecrcr.re gneKTpoMarHlr[Hbre xoneoarrrrs vr rtx
xapaKTepr{cTr4Kr,r.

57. 3aryxarorqlre DJreKTpoMarHr{TrrEre rone6anr,r_f,. rfacrora, xosi!ftErlrreHT saryxaur4g,
j::1f_0yuelcrzft lerpeMorrr 3aryxauurr rreKrpoMarrrnrubD( xqne6inzfi. [o6pourocrrrn rAhodanrrone6arenrHoro KoHTypa.

58. BrrrryxAeHHrre snenrp{ruarHr{rHbre rone6anns. Aunnrary4 & i $an Bbrr{yx.qeHHbxgneKTpoMarH.nrHbrx nole6anufi .

59. OapaaeeBcKafi ra MaKcBEnnoBcKaff rparToBxr,r rBJreglrfi
)MeTTTeHr,Tc 

n rYr4'I\ulJYJrJrulJU.l((1'l rpaKToBKlI tBJIeHlrfi gneKTPoMarnrarno[ uHAyKrllru.Tor cnaeulenur.
6 0. czcr:ervra ypaBHeHr4ft Makcserna. onerrpoMarHrrrrroe fioJre.

5.3. CauocroflTeJrbHan padora o6yuaroqerocr.

O PA6OTA C NEKIII4OHHE,IM MATEPEAJIOM KAK IIO KOHC'IEKTAM.
gJreKrpoHHbrM: r4crorrHr4KoM un(|opruaqru

nr,rTepaType, TaK Vr

a

a

B.ITIOJ]IHEHIIE AOM'TTIHETO 3AAAHfi{ I,I 
''O.qIOTOBICA 

r PEftTZH..KOHIPOJUIM
AJItr KoHTporx pp6orrr cryAenron; a raKxe AJrrr c oBqHus clrcreMarT4rrecxoro
a3yqeFlrrJl Kypca (puszxra B TeqeHI'Ie ceMecrpa npeAycMorpeurr poftrrurr-KorilpoJtrr. Onu
rlpoBolgrcf, B rrr4cbMenHrr[ $oprrre
AJn{ KOr{TpOns gHarflrft cryAeHroB rrpoBo,ryncfi gK3aMeH (l U2Cenreo-rprr)



flprarvrepnrre reMbr peft eparzrurx pa6or
1 Ousr,rKa - Hayna rro3HaHr{fl Mr,rpa.

2,, llpocrpancrBo rr BpeMr n $r.rsune.
3, rlepnrre Abrpbr so BceneHHofi.

4,, Vqenue K.3. L[zo:rKoBcKoro.

5. Mo4enupoBauue rpoqecoa pacrpocrpaHeHr4r y4apnofi BoJrHbr npr{ B3pbrBax B
pa3nr.rrrHbD( cpeAax.

6, Kunerura r.r repMoAr{HaMI,rKa 6uonorzqecKr{x fipoqeccoB.
7, flopxgor r 6ecruopsAoK B Mlrpe 6olrtlrnx MoneKyn.
8, 3rcnepzueHTaJlbHble I4ccJIeAoBaHr{f, gneKTpoMarHr{THoro rroJrr 3eulz s o6racry

cBepxHr4SKlrX qacToT,

9, Illaponar MoJrrrur.rr u e€ nprapo4a.

10. Marnurnoe [one 3enauu.

11. Monnr.rs ra e€ npupo4a.
12. SnerrpuuecrBo B ro.rBbx opraHlr3Max.
13. SnercrpuuecrBo B arrr,roc(fepe.

1 4. Jlasepno-zHAyrlupoBaHHT-Ie rr,rApoAlrHaMrzqecKrre BoJrHBr.

1 5 . Oragraqecxrae MeroAbr perlrcrparlr{rz 3eMnerp xcennir.
16. llpuueneuue yJrbrpa3ByKa B r.rHTpocKort4r,r.

17. Bnorpa(fux A.(1. flouona.
18. Bonoronuo-orrrlrqecxrae rflpocKolrbr.
19. Conuue.

20. KocivroloruqecKoe KpacHoe cMprqeHue"
Cnucon Mo)r(er 6urr gHa.rr{TeJrbHo pacurrpeH. Tervry pe(feparp cryleurbr cornacyror c

Anr rrpoBeAeHr,r{ aTTecrarlfir{ ypoBHt
Iro Ar4crlulnr.ruo o0opMJr;rercr orAeJrbgbrM

6. YqEEHO.METOAIIIIECKOE I,I IIHOOPMAUI4OHHOE OEECIIETIEHI,TE
AI4CUuilJrr,rHbr

lperroAaBaTeJreM.

OonA orleHoqubrx cpeAcrB (OOM)
c(f oprr,rnponaHHocrr4 KoMrrerourlraft o6yraroq[xc{
AOKyMeHTOM.

6,L. Kunroodecueq HOCTb
Har,nr,renosaru,rrs Jrr,rreparypbr: aBrop, u{snaulle, rn r;, u3AaHufl.,

II3,IIATEJIBCTBO

foA usAarut KHI4| O OEECTIEIIEHHO CTb

Harxrsue B gJreKTpoHHoM

xamlore 3BC
OcnosHa.f, nr.rreparypa

1. Kyluur, A.uencaHqp Anercceenurr. (Dusma : Mero,rlrlrrrecKrrre
yKtBaHr{f, K Teoper,ruecKoMy MarepuaJry, qpaKTrlFrecirmu garurrranu
r,r 3aAaHr,rru, Tec:TaM, KoM[[eKcy na60paropurx. pa6or 4lx
cTy.qeHTOB ALICTaIIqI{O
B. fpyncxax ; EnaA
IIMeHT{ AlercanApa
Croleronrx (BnfY),
rIoA peA. A. A. Kyluura .- BnaAraMr,rp : B,na4nuupcxufi

yHrrBepcprreT

Flrxolax lpuropret
rn., ra6n. 

- Itueer
2t2.

20t3
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2. Meroqnvecroe noco6u
$usure / anr.-cocr:.: A.A, Kyluu, JLB. @ypor; Bna,u:uu. roc. yH_r
rara. A.f. u H.f. CrroneroBbrx.- Braglnurp: I4gA_so grrfV, 2017._
1 2 8 c. ISBN 97 8 - 5 -9 9 84 -0 822-9- I4ueercr orreKrpoHHa, B epcn r.- Eu6nuorp.: c.242.

3 AHro'oua, M.A. OA3'IKA-@
Qusura. Tepnro4r.rnaurra. Olerrpzuecrro. Marnerllsu.
MexaHr{secrr,re Kone6anzr u so 6noe
noco6ue/ M.A. Anrosona. IO.K yH_r
ru. A.f. u H.f. Croleronux, - 2017
rsBN 978-5-9984-077 6-5
4 Oypoo, JIeonnA Burroponuu. g@
yre6uoe noco6ue I II.B. @ypou ; Blaruryr. roc. yH-r rcr. A. f. u H.f. Croneronrx.-- BlaAnar,rp :I{4-rrr Bnfv, 2O2l ._ l4g c.
r{Meerc.q 3rrerrpoHuar Bepcr{r. -ISBN 97 g_ S _9 9 g4 -7 4 5 4 _ l.

l. IalnuH, Apra4ufi (D

[yue6Hoe uoco6ue] /
rocyAapcrnennuft yHrrBepcrrrer (BilV) tsnalnruprp :
BraAnuupcxnfi rocy4apcrseHrsrft yFrrrBepczrer 1nrf9, ZbO+_
2007.

http ://e,lib.vlsu.ru: 804randlel 123 4 567 8l)
1469

2. rlepron A.L 3aAaqru,rr no 4rarffi
Bry3oB / A. f. 9epron, A. A. Bopo6EeB. _ g_e usg., nepepa6. 14

Aor. - M. : (Dugvarnnr, 200i. - 640 c. : ral., ra6rr. _ ISBN 5_
94052-098-7.

3. [unrpuena' .EreHa nan"prerrffi
Quaure : MexaH[ma / E. B. ,{uurpuena, B. C. fhenruBrleB ;

Poul^"p"*f rocy4apcrneruruft )/HrrBepclrrer (Bnfy)
?naAo*"p : Blagmrar,rpcrzfi rocyp,apclnemuft yHr.rBepcrrrer
(BrfV), 2009 .- 143 c. : un., ra6l. - Ifueercq oneKrpoHHa.,r
nepcrq .- Bu6rrao.rp.: c. 143. ISBN 97g_5_99g4_0005_6.

http://e.lib.vlsu.ru: 8O/handlel t23 4567 Bl)
n304

Cnequarrna.r rureparypa). - ISBN 979-5-gl 14-0629-6.

4. c a n eqr gs Lr.B..-Kyp c o 6qefij r*r{-@
Bry3oB: B 3 r, / II. B. Casemen. _ 7_e r{3.q., crepeor}rn. _ CII6.:
JIaw, 2007 - (Jlyrmze KJracculrecKrre yre6nuru) (Kraccuvecxax
yre6nar Jrlrreparypa [o r[zszne) (yue6Hmra r(Jr.[ By3oB.

5. (Dypon, JIeouuA Burropoauu. Vqe6noe noco6lue *
qpaKrrrrrecKlrM padoranr no Qzsure / anr._cocr. JI.B. Oypon;
Bna4ara. roc. yH-r r,nr,r. A.f. u H.f. Cronerosbrx._ Bna4m,rsp;-Ill3a_
so BnfY, 2019.- 140 c. (8,14 n.n.). ISBN g7B-S_ggB4_1030_i

c. 1 43. ISBN 978-5..9984-0005-6.

3. .{uurpuena, Eleua Ua"rreprenHn @
MexaHrma / E. B. ,{uzrpueaa, B. C. Illemruqes ; BraAr.tr\,rupcxm7
rocyAapcrBeHrmrfi yHr.rBepcr,rrer (BJTID Elagravlup :
BraAnuzpcrufi rocyAapcrner+mft yHHBepcrrrer (BnfV), 2009 ._
143 c. : ul., ra6n. - I4rvrggrcx snenrpc,nn{x Bepcuf .__-Bu6.nnorp.:

http ://e.lib.vlsu.ru: 80/handle/12

Cneqzarrnaq rzref 4rypa). - ISBN 97 g - 5 -gI | 4 _0 629 _6 
"

4. Caseqrgs I4.B-Kypc o6qeft ornr@
Bry3oB: B 3 r. I I4i,.. B. Canenres. _ 7-e wA., crepeorr,rn. _ CII6.:
IIasr, 2007 - (Jlyrmue KJraccr4rrecKr,re yre6nnnu) (Knaccruecra.a
yre6naa Jrrrreparypa ro Susure) (Vve6uzru 

- 
4nr 

"y.o".
6.2. IlepnoArrrrecKrre rtAaHr{fl

XTO (Xypn*ur Texnrn.recrofi (pusuxu).

6.3. I4nrepHerT - pecypcbr
1. http:/lgenohys.phys.msu.ru

2. httpfwww.e-science.ru/physics

Srerrp oun an Bep cnn http : //j ouf nal s. ioffe. nr/j tfl



7. МАТЕРИАЛЬНО-ТЕХНИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ
Для реали3ации дисциплины физика имеются споциальные помещения дJIя

проводения занятий лекционного типа, заrrятий практического типа, групповьтх и
индивидучшьных консультаций, текущего контроля и проможуточной 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 офисньтх
программ Microsoft Office, Microsoft Open Licence - б1248656
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