
 



1 . IIEII,I O CB OEHItfl IUIflIIIIIJTI{HbI
IJelnuz ocBo eHar Atrcqr{rrnr,rnu Q usl.rxa .,rBJrfl rorc{ :

- nonyrleHue cryAeHTaMI{ Syugaueurar'IbHofo olpazonawvtx, cnoco6crsyrcflIero
namuefr rueMy pa3Bl4Trto JrlrrrHocrLr.

Qopn'ruponaHue HayqHoro MupoBo33peHr.rr 14 coBpeMeHHoro $usuuecxoro
Mbr[]iIeHu.s.

r.r3yqeHr4e ocHoBHr,rx $u:nuecrlrx xsneHLrfr V Ugeft; oBJraAeHZe
QyugaueHTaJIbHLIMI4 iloH-srlrtMu, rrpLrHLv4IIaMIl, 3aKoHaMv Lr reopv-gMz coBpeN{eugofr
Qusaru, a raK)Ke N{eroAaMLr susuuecroro uooJreAoBaHulg, rITo rIo3BoxI{T
oprreHTrlp oBar6 c{ B rroroKe Hayvuofi r.r rexHr{qecrofi uHs o pMarlr4r4.

OcHoenr,re 3a1a.uu Kypca Su:urcu:
1. tr4syveuue ocHoBHbrx Susuvecxux _sn,reHuil

syHgaueuraJrbHbrMr{ rroHrrrrtMrr, rpr{HrlrrfraMrr, 3aKoHaMrr

Qr.r:l*u, a raKlKe MeroAaMrr Suszuecxof o r4ccJreAoBaHr,rr.
2. @opuuponauve HayqHofo Ml4poBo33peHr{r v coBpeMeHHoro $usuuecroro

I,{bIIIIJ]EH}I'.

3. onralemae npueMaMrl Ir MeroAaMI4 pe[reHrur KorilcpernbD( 3araq rls pa3nr{LrHr,D( o6,racreii
$Hsnxll, IloMoraroqt{x B na,TbHefi uren peilrarb npaKTI4 r{ecKue 3aAaqr4.

4' OsHaKordreHue c coBpeMeHHofi Hayvuofi annap arypoit, nrrpa6orxa HaBbrKoB
trpoBeAeHI'rq Silsnvecroro SKcrIepIrMeHTa v aBToMarr43rzponauuoii KoMrrbrorepHoli
o6pa6orru pe3ynbraroe uslrepenuii.

5' @opuuponaHne yMeHI'It BbIAeJTIrrb KoHKperrroe $usuuecroe coAeplKaHr4e B
rrp H rirr aA Frbr x 3 allalr ax 6y4y ru e ii c ne uz a,r b Ho crr.r.

2. MECTO AI4CUUfIJII,IHbI B CTPYKTYPE OIIOIT BO
(DuskrKa orHocrrrcr x 6a:osofi qacrr,r nporpaMMrr 6axaraepvara.
Kypc @rasur<u tBJltercf qacrrlo noAforoBKr4 6araraepa tro HanpaBneHr{ro

<KoucrpyKTopcKo-Texuorlorlrr{ecKoe o6ecne.IeHue Marur4HocrponTeJrbHr,rx
IIpoIr3BoAcrB)) B By3e. 3ro cexsaHo c reM, qro Br,rnyoKHI{K AoJIx{eH, npl4MeHtr 3aKoHbI
rpl{poAbl Ha npaKTI4Ke, yMerb {clonb3oBarr, o6o6rqarb Lt aHanr43r{ponarr uu$opMaqzro,
OTaBI4TL Uenu II HaXoAI4Ti, nyTll IIX IocTI'IXeHI{x B ycnonuxx $optrl4poBaHufl V pa3BuTr4fl
nHQoplraqzoHHoro o6rqecrna. Arq groro ueo6xoguMo BnaAerb Kynbrypofr nnurureulu,
cnoco6uocrr'ro K o6o6rqeHIalo, aHaJ'IrI3y, Bocrrpu fl'rLilo auQopuaq r4vr, rrocraHoBKe ueJrr4 rr
nr'r6opy nyrefi ee AocrI4)KeHI4t. Irl:yveHue rr4crlurrnuHr,r $u:ur<a rro3BoJ,rrrr
o3HaKoN{I4Tbcfl c coBpeMeHHoii uayuHoil annaparypofi, nrrpa6orarb HaBr,rKr4 rrpoBeAer{ut
Qusuvecxoro 3KcnepI4MeHTa u aBToMaru3uponaHnofi KoMnbrorepuofr o6pa6orxut
pe3ynbraron u:uepeunfi .

l'ra ycnelrHofo ocBoeHl{{ Kypca Qu:uxu Heo6xogzMbr, B rrepByro oqepeAb, 31aHp1fl
I'I yIvIeI{iI{ Prx npI4MeH.srL IIo AlrcqunnzHaM: MareMarrrKa, uHsopuarrara. Tpe6oBaH7fl K
ypoBHro rIoAforoBKLr Anfl ocBoeHI4-S AUCUI4nnr4Hbr: BnaAeHr{e 3HaHr4flMU, yMe:FirrflMrl u
HaBbIKaMI'{ B o6lacrtl Kypca $usuxu cpe4uefi urKoJrbr, Kypca MareMarr4Kr4
(az$SepeHlrlra!'IbHoe 14 I4HTerparTbHoe r4crrtlcJ,reHu-fl, BeKTopHar arre6pa, nerroprrui.r
aua,rus).

v vgefi; oBnaAeHr.re
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3. K OMIIE TE HIIr{U OFI/rrAIO III Er O C fl , <D O pMUpyEMbIE B
PE3YIbTATE O CB O EHTIfl TVICUNIIJII4HbI.

B pesy;rtrare ocBoellut ruculrrruHbr @fisr4xa Soptrurpyercr o6u1er<ylrrypHat
KoN,IIrereHU[.fl OK-5: cnoco6socrb K caMoopfaHV3ar\trr4 u calroo6pa3oBaHr4]o.

B pe3ynbrare ocBoeHut Susuxu o6y.raroru[iics .qoJr]KeH AeMoHcrprrpoBarb
cneAyroqve pe3ynbrarsr o6pa:oBaHr4-rr :

l) 3nars ocHoBHbre rroJrolreHr4r 3aKoHbr Lr rro*flTLrfl, $nsnxn;
2) Ynrers npeAcraBJlflTb aAeKBarHyro coBpeMeHHoMy ypoBHro zua:auit HayqHyro

KaprnHy Mr4pa, rroHrrb rrocraBneHHyro 3aAaqy, Qopnrzponarr pe3ynbrar,
ca\,,rocrorreJrbHo yBrrAerb cJreAcrBr.rfl cSopl,rynupoBaHHofo pe3yJr6Tara;

3) B,raqers cnoco6nocrbro Bbr-sBr{Tb ecrecrBeuHoHayrrHyro cynlHocrb npo6,rena,

npl{BneKarb An-s pelxeHi{t [poeKTHo-KoHcrpyKTopcKrrx pa6or Qusulco-nrareNrarn.recxufi
aIIiIaDar.

4. CTPyKTT/PA rr COAEPXTAHT{E Alrcqr{frruHbr (MoAr/rfl)
O6ruaq rpyloeurocrb AI4cIluIIJII4Hbr cocraBJrrer 4 saqerHbre eAuHvur,t (l44.racos).

J\b Pagael
BuIu yve6nofi pa6ortr, lO6rena i@opnru
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5. OFPA3OBATEJIbHbIE TEXHOJIO|I4I4
Jlexqnouno-ceMI'rHapcKat cI{creMa o6yueuux (rpa4uqzoHHbre neKqrroHHr,re n
la6oparopHue sauxrux) c llcronb3oBaHrreM nperMeroB My3eq neKrlr4oHHbrx
AeMoHcrp aryuft z ycrp ofi crn SusuvecKoro rrp aKrr4KyMa.
llpltnaeHenl4e Mynbrl{Menr{a rexHonorr{fi: upone4eHrre JreKur.roHHr,rx 14 npaKTrrqecKux
saHsrufr c I{crIoJlb3oBaHI4eM KoMrrr,rorepHbrx npesenraquii, AeMoHcrparlr4oHHbrx
Br{Aeoponp{KoB c lloMoulr,ro KoMrrbrorepHofo rrpoeKTopa, 3BM r.r rene3KpaHa.
tr4uSopnrauLroHHo-KoMMyFILrKaIILroHHbre rexHoJrofr4v Enfl MoHr4Topt4Hra, KoHTporrfl 14

oIIeHKt{ rexyueii yve6uoii resrerbHocrr4 cryreuron (nHrepHer. Skype, yue6uo-
MeroAr4rrecxui.r xounlexc B;rfV ua llar@opr,re Moodle H ap.).

6. OIIEHOIIHbIB CPEACTBA trJIfl TEKI/IUE|O KOHTPOIq
Y C TI EBAE M O C TI4, IIP O ME N$/T OIIH OIZ ATTE C TAIIT,TI4 II o IIT0 TAM
OCBOEHI4fl ilIICI\WIJII4HbI Vt, YTIEEHO-METOAUIIECKOE
OEE CTTETIEHI,TE CAMO CTO,fl TETb HOiT PA6 OTbI CTYtrE HTOB

!,ra xoHrpolx pa6orrt cryAeHToB, a raK)Ke Anr quMynr.rpoBaHr4r cr{creMarrrr{ecKofo
H3freHI4-s Kypca Su:r4rua B TerIeHLIe ceMecrpa npeAycMorpeHr,r peiiruHr-Kor{rpo:11. Oun
rrpoBoAqrc.s B trucbMesuofi Sopnre.

Tercyruufi KorrrpoJrrb ycrreBaeMocru
B OIIP O CbI AN' ilP OB EtrEHLlA PENTUH| -KOHTP O NEfr

P e iiru u r-x o nrp o,r s J\ir 1

1. JluuefiHafl cKopocrb LI ruuefinoe ycKopeHrre. Taureuqlranbuoe u HopManL,Hoe
ycKopeHlrt. Ce-ssr Me)KAy,rzueiinrrnrl4 r{ yrnoBrrMtr Kr4ueMarr4rrecKr4Mrr BeJruqraHaMrr.

2. 3aroHu Hr'rorona ,r roHflTLte LlHeprluamsoii cr4creMrJ orclrera. llourrrtze cuJrbr.
Maccbr 14 LrN{rryn bca. Vp anueHr4e IBr{r{ e*mfl .

3. Movesr I{HepuI4r{ Tena. Teopenta lUrefiuepa. Monresr cunbr. Moueur uMnyj]bca.
VpaeueHue r,roMeHToB.
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4. Pa6ora t{ 3r{eprvr B MexaHr4Ke. 3axosr,r coxpaHeHrr;t.
5. cucreua ypanrieHnii fa3orr4HaMaxu. lnuxarra ,",, ts xrrrKocrflx r.{ fa3a,\.6' floHqrze vAeanbHofo ra3a. ocnosHoe ypaBHeHHe MoJreKyJr.f,pHo-Kr{Herfl.recxofr

TeopuL1'VpanrreHuecocTo-'IHII'ZAeaJIbHo|ofa3a(ypanHeHzeKrranefipoHa
MeHlereena).

7. vpaeneuze Ba'-4ep-Baa*ca. tr4sorepnabr peanr,Hbrx ra3oB.
8 . Meracra6ra,rsuo e co crorHr4e. Kpzrrauea noa a o"ro.rrHrre.
9. BuyrpeHH{.[ 3Hepfrlr peanbHoro fa3a.
10. 3Q$er<r {xoynx - Tonrcoua. CNruxenr.re fa3oB u nonyrreurre Hu3Kr4x reMrreparyp.

P e iiur s n- rc o Hrp o.n r J\b2
I' -flereHuq nep eHo c a : rru0 sys pr-rr, TerrJrorpoBorHoc.r.b, Br3Kocrb.
2' ocHoe*Ible repMoA,HaMfirrecK'Ie roHrrr,rr: BHyrpeHFrrr 3Hepfr4r, pa6ora, TerrJrora.Vp anHeurze nepBoro Harrana TepMoAr.rHaMr{Krr.
3' o6paruMble 14 ueo6parultble rpoqeccu. Kpyrorofi nporlecc (uaxr). Uuxr Kapuo 

^ero KfI! 1.rrfl vreanbHoro ra3a.
4. 3Hrponz_[. 3aKoH Bo3pacraHufl :il-tporllrz.
5' 3axon KynoHa. Hanpxx<euHocrb 3neKTpocrarr4qecKofo [orr. llo'xrze3xeKTpocrarl4rlecKofo rloilt. llprzHqnn cy[eprlo3I4urrrr 3JreKTpr4qecKr.rx no;reft.
7 ' Teopeua faycca rilfl sneKTpocrarrrqecKofo rroJrr B BaKyyMe. lrpzueHeuze

TeopeMr,r faycca Arr pacqera nolefi.
8. lloreuur.ra,r. pa:Hocrr noregurranoB. Cs_f,:r Melr(Ay rroTeHr]r.ranoM

Hanpg)I(eHHOCTLTO 3neKTpocTaTUqecKOtO fIOJ'Ir.
9' flo'rxpusoBaHHocrb' lI.a,rerirpuqecKa-f, Bocnp,,rrMqrrBocrb Be[IecrBa pr

3aBtICI4X,TOCTL OT TeM[repaTyphI.
10' PacnpeAeJleHlre 3aptAoB B npoBoAl{r,rKe. onerrpocrarrrqecKoe noJre BHyrpr4 r.rcHapylKrr np oBo4Hr4ra. 3,rexrp ocrarrrqe cKa_{ 3 arlrrra.
I l ' Xapaxrepl4crllKIl 3neKTpl4rlecKoro roKa u ycnoBrlr ero cyuecrBoBaHr4-,r. pa:uocrs

noTeHIIIIArIOB, 3JIeKTpOABI{)KyIq afl. cLLIIa, Harlp{}r{eHI{e.
l2''MarH'THafl 

'HAyKIIIT{. 
3aros 6uo Canapa. lloHqrr.re MafHr4THoro nor,r.f,.rlpanqu' cyrrep no3r4ur.{r4 Maf r{rrrHbrx no,reii. MaruzrHbrfr lrol.,r eur.

13' flnznteHl'Ie 3aptx(eHHbix LIacraIJ B 3JreKTpr{qecKr4x rr MarHr4TH6rx rroJ,rrx.

Pefiruur-rcoHrpolrJ\b3
1. flou-f,rze MafHr4THoro MoMeHTa aroMa. Mo,reryrap*bre roKr4.
2' Tunst MarHerLrKon. Kpvnar HaMafHrrrruBa'ux. To.rKa Kropn. [oueurr.3' olur @apa4ex. MarHnrsriil rroroK. 3AC r{HryKrIHr4. ocgoeHofi 3aKor{

3"rre KTp o N'r aru uru o fr uH Iy K\ur4. llp an u"rr o II es u a.
4' ceo6oAurte a BbIHylKAeHHlIe xore6asz-s. fapnour4rrecKae MexaHr4qecKrre

xone6aHu-s u r4x xapaKTepl{crl4Ka. 3ueprr.r-a rapMoHr4rrecKrrx MexaHr{qecKax Korre 6asyfit.5' 3aryxarorque MexaHI4qecKI{e xone6annq. gacrora, ros66uqueHT 3aryxaH'fl,,rorap nQunqecxuil AeKp eMeHT 3 aryxaHr4-s MexaHr4qecKr4x xo.rr e6 aunfi .

6' BrrrryNAeHHble MexaHllqecKlle KoJre 6anwq. Mexannqecxzfr pesoHaHc.
7. Mexauu:r,r o6pasoBaHnfl, Mexanr{qecxux BoJTH n ynpyrofi cpe4e. rlpo4onrubre ilflo[epeqHble BorTHr'I' Bo,rHoeoe ypaBHeHlae 14 ero pa-anra. fapnaolruvecKr4e BolTHbr 14 t4xxapaKTepr{cTrrKr4.

8' Kone6arenil{bril KoHTyp. fapuolrxuecKr.re 3neKTpoMarHr4THbre xoreoaHtur pr r4xxapaKTeprrcTrrKrI.



9' 3aryxarorqlle 3neKTpoMafHI4THbIe xore6anuq. gacrora, xoe$SzqveHT 3ary xaHr4fl,
'rorapzSun'Iecxl{il AeKpeMeHT 3aryxaul{r 3JreKTpoMarHr{THsrx rco,re6a uvft. flo6porHocrr)xore6arelbHoro KoHTypa.

10. BrrHyrrc4eHHbre 3neKTpoMafHr,rrHbre rore6asus. Aun'*yra
BbrHyxleHHbrx SneKTp oMarHr4THrrx xo,re6asnfi .

14 Sa:a

1 l. cr'rcrenra ypaBHeHafi Maxcne,rrJra. S.uexrpovafHrrrHoe rro,Te.
12' 3lexrpoMarHl4THa-q [pl4poAa cBera. llpurrqzn froftreuca. 3axourr orpar(eHuq u

lpenoMneHl4-s. A6co,rrornrrfi v orHoclzTeJmsrrfi rroKa3areJTr4 [penoMneHr4,{. flo,ruoe
BHyrpenHee orpa)KeHze. CeeroBoAbr.

13. onrl*recxas ArrvHa [yrr4. onruqecxa.s pa3Hocrr, xoAa. pacqer
unrep Q epeHrlr'roHHofi xaprzurr or AByx KorepeHTHr,rx r4croqHr.rKoB.

14. llpunqun frcfireHca @peuena. MeroA 3oH (DpeHenx. llpxuolunefiuoe
pacnpocrpaFreHue cBera. lzspaxqm (Dpeuer.a Ha KpyfnoM orBepcrrru v r?rcKe.

KAr{ECTBEHHbIE BolIPoCbI Anfl ilof oToBKI4 K pEIZTI4Hr -KoHTpoJrro

Ocnoerr K,'Iaccuqecxoii uexarrnrcr.r

Bapuaurn I

1. 9acrnqa uaccoii m ABH)Kercfl 3aMeAneHHo
rro oKpy)KHocru c rIeHTpoM n roqxe O co
cKopocrbro D. yna:arr Ha pHcyHKe
Ha[paBneHr.rr BeKTopoB yr,ronofi cKopocra
0), voueura hMnynbca /g or"o.rrerbHo
TorrKu O, npoexqurc MoMeHTa HM[ynbca Ha

cb z L,, HopManbHoe lf,/n, TaHEHUHzlJrr,Hoe

lA7 AnonHoe W ycxopeuna.

ocb 6pau4eHun

Bapuaum 2

1. O4r,ropo4utrfi AacK Bp?ruaerc.q c
3aMeAnerrueM BoKpyr oca, rrpoxo4luleii uepe:
r,leHTp AHCKa ilep[eHAHKynrpHo rrJrocKocTH
At4 cKa. Yxa:art Ha pHcyHKe 

rHanpaBneHa.,r
BeKTopoB yuoeofr cKopocrn 0), MoMeHTa

YIHM[ynbca Lg. yfnoBofo ycKopeHHfl t0,
MoMeHra 

"^nt, 
frl g .

2. Karc o[per]enrerct
3. Kar onpeAe,r.serctr

Ha pHcyHKe BeKTop

OTHOCHTEJIbHO TOI{KH

otl
Itrl
Iol

1. lloreHqHartHaq 3Hepra, qacrnubl
onacbrBaercr BbrpaxeHwew Eu : 2x _ 3x2.

MOMeHT UHepuun rela?
MoMeHT cunts? yxagarr

MoNreHTa cHJrbr M 0
o.

2. C$oprrlynnpoBarb reopeMy lUreiiuepa.
3. Karc onpeAenqercrr MoMeHT utrnylsca? Vrcagart
Ha pHcyHKe BeKTop MoMerrra 

. HMflynbca L0
oruocntenruo roqrur o. 

Io t'l '

FI
I

?ol
4. Iloreuqua,rrHal 3HepfH,
ofrucbrBaercq BbrpilKeHHew E, = 3x
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flpn KaKoM 3HaLreHr4H .r qacrHua
HaxoAprTbcq n paeuoeecnu?
5. C$opuynr,rponars 3aKoH coxpaHeHh,
HMnynbca. llp, KaKr.JX ycnoBHqx peanbHo
BblnoJTHtercq 3Tor 3aKoH Ha 3eu,re?
6. Hanncarb ypaBHeHr4e ABr.rlKeHH, An, Tera
vaccoir m B [ore cLIJrbI Tr)Kecru 3euLru
(ur,rofi conporuBneHul npeHe6pevt).
7. 3aeucra N,rocrb rrore H rrr4a,rruofi 3Hepra r{ or
KOopAHHarbr frpHBeAeHa Ha pr4cyHKe.
Hapncyfi re rpa$ux KaqecreeHFroii
3aBAChMOCTt4 CLlItbt rIOIq oT KoopAUHaTbL

napa6ona

li-u-

8. Kanue ilo,.rox{eHur cneAyrouerc
yrBep)KAeHHr cnpaBerrnest? Mon,Ieur
H M llynbc a Ter'Ia oTFtocttTe,rtb Ho oc t I 3aBHC Ht.;

a) or lraccul re,ra;
6) nroueura cnnbr:
B) [ono)KeHnfl oct4;
r) cxopocru re,ra.
O6ocHoeam or.Berbr.

9. tleroeex croaT Ha Bpaularoulefics cKaMbe
Xyrcoecrcoro c rs)KerbrM creplxHeM B pyKax,
pacnono)I(eHHbrM fopH3oHTilJIbHo. Eo,ra
crbplreul noBepHyrb B BeprnKrurbHoe
iloJ.to)KeHI4e, TO:

a) yMeHbu.tHTcr MoMeHr HHeprIHh
CIZCTEMbI;

6) yveuturrarc.rr yrroBaq cKopocrb;
n) MoMeHT HN,rnynbca cHcreMbr He

H3MCHHTC';

r) yueHtruarcr KnHerr.rqecKa, 3Hepru,r
CHCTeMITI.

Bsr6part rpaBnnbHbre yrBeplKAeHH, H
o6ocHosart.

Mo,r eny,rnp H o - Kr{ Ir erurr e cK a rl
Bapuaum I

Teopuq

6y4er

l. 3anncars ocHoBHoe ypaBHeHHe
MoneKynrpHo- KH Hernqecxoii reooul.r.
2. Karcoe cMbrcJl $yuxqraz pacnpi4e,reuu n?

3. Hanacars $opuy,ry oupeAeJreHn,
cpeAHero 3HaqeHHr nercoropoi Bervrrr4Hbr x,
:uar Synnqaro pacrper eteaun f(x).4. Telo [epexoAnT r43 cocrorHH, I e

Bepuuua napa6o.tatl

KaKoN,r 3HaqeHHH -x ycKopeHr.te qacrHrlbr 6yaer
paBHO Hy,rro?
5. C$opn.tynraponarr 3aKoH coxpaHeHr.r,
MexaHnqecKofi sHepran. llpa KaKHX ycnoBr,trx
peanbHo BLInoJIHflerct 3Tor 3aKoH Ha 3enale?
6. Hanncarb ypaBHeHHe 4elaxeHn fl nrfl .rcna
uaccofr lr?, Ha Koropoe 4eilcreyer ronbKo cuna
conpoTr,r Bn eHHr, nponopur4o HaJrb Ha, cKopocTr,r
7. 3aenchN,rocrb cuJrbr floreHuhiLrtbHoro rroJu or
KoopAHHarbr rrpr.rBeAeHa Ha pr4 cyHKe.
Hapncyiire rpaSux Kar{ec.rBeHHofi saszcfi Nrocrn
noreHr lnaJ.r buoil sHeprrzH or KoopAnHarbr.

8. Kaxpre rryHKTbr cneAyrourero yrBepxAeHx,
c npaBeAn H B ur? Monlenr vHep:\uw reJ,r a 3aBHc r.rr:

a) or noloxeHHr ocu BpauIeHHr;
6) uonaenra ca,rrbr:
a) uaccul rela;
r) ymonoro ycKopeHHr rena.
O6ocHoears orBerbr.

9. B KaKnx cucreMax
qeurpo6ex<H aA enila v cLrlra

orcqera 4eficrnyror
Kopaonuca?

LrAear'rbHo ro f a3 a u H aqa!,Ia TepM0AIIHaMITKH
Bapuaum 2

1. 9ro Ha3brBaercr rtHcJroN{ creneseil cso6o.qrr
MexagHLIecKofr cacreuu?
2. Karioe cMbrcJr ycnoBHr HopMHpoBKn Qyuxqran
pacnpegeleHur?
3. Bslpa:urs BeporrHocrb r{epe3 

Synxqrzro
pacIIpeAeneHHr.

4. Te,ro nepexo21rzr h3 cocro.rrHr.{q I e cocrogFrne

Beputuua napa6onut



cocrorHne 3 o4un pa3 nocpeAcrBoM
npoqecca l-2-3, a.4pyroii pa: l_4_3. B xarou
[poqecce ri3MeHeHHe nHyrpeuueil 3Hepfun
6o,rsure: A(J1_2_3 unu L(Jt_44?
fas uneantHtrfi.

r oAHH pa3 [ocpeAcrBoM rrpoqecca l_2-3, a
aPYrofi pa3 1-4-3. B KaKoM npouecce
H3MeHeHHe nHyrpeuuefi 3Hepnjn 6o,rrr-ue: A U,_
t-3 vItH A U;a4? fas u4ea,rtHtrfi.

V
9. 9enly paBHo qncJ,ro crenesefi ceo6oAtr Alr_s
MoneKynbr CO2 c yrreToM xO,re6arelsuoro
IB AXe H r.{r iu o,r ercy,r ?
10. B rByx cocy,qax npu rconruarsofi
reMneparype xpaHHTcs no I vo,rro rasa. B
[epBoM cocyAe fa3 COCTOT{T pt3 oAHOaToMHblx
MO,'reKyJr, a BO BTOpOM _ r{3 AByxaToMHbrx.
Onpe4e,rurl orHorxeHne BHyrpeHnHX
sHeprafi 3TLrx ra3oB UtlU.,?

3.tercrpocraruKa rr
Bapuaum I

l CQopuy,rnpoBarb reopeMy faycca 4lr
u"ntopu .E.
2. Hanucars fpaHuqHbre ycnoBu, I\nfl
HOpt\{aJrbHbrx cocTaBn{rou_lHx BeKTOpOB
Ha[prxeHHOCTH H 3IeKTpHr{ecKofo
cMeuIeHHr Ha fpaHHr_le AByx Ar43reKTpHKOB.

3. B .reN{ cMbrcJr 3neKTpocrarnqecrofi
:aruarsl?
4. 9elry paBeH noreHr_Iuzll B ueHrpe
3aprxeHHofo Konbua Qo? o6txcHart.(cvr.
przcyuox)

V
9. fipu KaKHX ycnoBnrx (no p u T) raz Mox(Ho
cqHTaTb u4ea,rsurtlr?

10. B rBlx cocyAax npH rconaHarnofr
TeMfleparype xpaHuTcs tto 1 uo,rro ra:a. B
nepBoM COCyAe ra3 cocTouT A3 oIHOaToNtHbrx
N{OIeKy,l, a BO BTOpoM _ H3 TpexaToMHbtx.
onpe4elarr orHo[reH'e MonqpHbrx
TenJroeMKocrefi grnx ra3oB npn nocroqHHoNr
o6renre?

l.

rrocrorrHHbrii rorc
Bapuanm 2

C$opruy,raponart reopeMy faycca il.nfl
aercropa D .

2. Hanucarr fpaHr,rrrHbre ycnoBH, 
ry"

TaHreHr_u4zlnbHbrx cocraBnrrournx aexropoe E,
I

u D, ua rpaHarle pa3rena AByx AH3JreKrpaKoB.
3. Hanncarr BbrprDKeHHq A,r, nnorHocru 3HepfrzH
3n eKTphrtecKof o noJ't.s.
4. t{evy paBHa Ha[prxeHHocrb B ueHTDe
3apr)KeHHoro Konr,qa Eo (Crnr. puCyHOrc)?

\o
5. -[Io,ras 3apr)KeHHa,
c$epnvecxnMH cJrorMr.r
pncyHox)

cSepa oKpyxeHa
AH3neKTpHKon (ctr.

5. flora.q 3aps)KeHHa,
cQepuvecxuurz cloflMLl
pr,rcyuox)

cSepa oxpyxeHa
AH3neKrpHKoB (cu.

14
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r=1.5E 7

E=2

flocrpourt 3aBHclrMocrb Hanpr)KeHHocru or
pa4uyca E(r).
6. On:uqecxzfi cMbrcJr Az.:,rerrpnvecrcofi
qrcHilUaeMocrr.r cpeAbr.

7. 9ro raKoe 3reKrpoABLDKyuIas cuna?
8. CQopvyrHpoBarb l-ft sarcou Knpxro$a
9. 3anncart 3aKoH OMa e ,roxa,lssofi $opnre.10. Cyru xraccn.recrcoii e,renrpouuofi

Teopwu 3neKTponpoBoAHMOCTH MeTAJ't.IIoB.

ll. Paccqnrarb ur4pKyJrflrlaro BeKropu E no
3aMKHyroN,{y KoHrypy ABCDA a creJrarb
BbtBonbt o froTeHUHZUIbHocTI4 nOJIr.

A.

D.

B

ED
EC

Bapuaum 7

Marnurnoe [oJre n 3JrexTpoMarnurHas

l. Pacxpsrrs [oHflTHe. MarHnrHaq
HHAyKTIHfl, ee cvtrcl.
2. C$opnrynapoBarb 3aKoH nor,rHofo roKa
an" u"*topu ,8.
3. C$opuy,raponars fpaHUqHbre ycnoBu{
nnfl TaHfeHuHztrrbHbrx cocTaBJlrrotuHX

BeKropoB B " fr.4. Llevy paBeH lrarsurstrfi uon,teurl,,,
BnrKa c roroM I? Kyaa oH Ha[paBneu (crvr.
pr.rcyHox)?

flocrpourr 3aBHchMoc rb

aa")z,/
noTeHqr{zl[a oT paAHyCa

6. (Da:uqecrurft c,vsrcn BeKToDa

noJrpH30Ba*noa* F .

7. 9ro raKoe Hanprxeuae?
8 

_CcpopuylrrpoBarb 2-fi sarcou Krzpxro$a.
9. 3anncaru 3aKoH {x<oylr*,{euqa s noKansFrof
Qoprue.
10. B q€tr cocror{T HeAocraroqnocrb
x,raccaqecrcofr a,rercrpouHofr Teopuh
3ne KTpOrlpoBoAHMOCTH Mera,r,Ton?

1 L Paccqnrarr rrapKyJ,rfiuHlo BeKropa E rro
3aMKHyroMy KoHTypy ABCDA Lr cAenarb BbrBonbr
o [oTeHUr4anbHocTh nonr.

rrHAyr{qrrfl
Bapuaum 2

l. CQopuylupoBarb garcou Euo n Caaapa, ero
Su:avecxaii cMbrcJr.

2. 3anou noJ.rHofo roKa Anq uanropu F.

3. fpauuuHue ycnoBn.s nnfl Hoptvrulnbrrbtx

cocraBnqloqaxBeKropoB B 
" E

4.{eir,ry paBeH op6nrantulrfi nraruurubrI
MoMeHT Fn, oneKTpoHa c 3aprAoM e v
cxopocrrro D ?

Vxasars ero HanpaBneHue (cnr. pnc.).
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(

5. B qeM 3aKnroqaerc, ,qB,qeHHe
3neKTpoMarsurHofr rzH.qyKuHH, qeN{y paBHa
3AC? C$opuy,rupoBarb rpaBn,,ro IIeHqa.
6. Ilpono;1;r rqaq rtepervr br q Ka IB rjx(erc, B/{on b

npono4rnleil paMKr.r co cKopocrbro 5 ts

,"^^l;Hr:::"* 
vnu'u'u HafrpaB'reH,e

7. laa rparlrzrc H3MeHeFrr4q N,rarr{HTHofo
ftol'oKa o'r BpeN,leHH.

Karc u3MeH.rrercrl BeJrHqr4 Ha 3AC
3neKTpoN{arsnruofi r.rHAyKuhH co epetreHeu?
flocrpoHrs rpaQrzr c,(l).

il^O
e

5. flsreHr.re
B3aAMOI4HIyKUHH, HX

6.flpoao4rrqar trepeMbrr{Ka ABH}r(erc,

npoBoAqillefr panarcn co cKopocrbro

caMoHHIyKUHH H

3AC

BAOIb
I
UB

MafHHTHoM rroJ,re E . vrcagarr HarrpaBner{He
HHAYKIIHOHHO|O TOKA.

7 . fiaa rpacprzr H3MeHeHHr MarHlrrHoro
oT BpeMeHA.

llocrpoarl rpaSnrc 3aBucr.rMoclz 3{C
3neKTpoN.{afuvruofi rzHnyKrIHH or npeneHn e,(l).

|IoToKa

ll



8. flpluoyro,rsHrrfi npoeo,rouHsrfi BHroK
J'le)I(HT B IIJTOCKOCTH C AJIHHHbtM nprMbtM
rrpoBoAOM, no KoropoMy nporercaer rox I.

Bzrorc TqHyr BrrpaBo. floxa:art
Ha[paBJ'reHHr ToKa, HHAyTIHpOBaHHOfO B
BHTKe, v cwlt) 4efrcreyrcrqux Ha ero neByro u
rrpaByrc cropoHbr
9. t{euy paBHa uHpKynrr{Hr BeKropa

HarrprxeHHocrn H flo 3aMKHyroMy
xourypy? Ha pacyure roKa3aHbr: I _ roxu
npoBoAHMocru, i - MoneKynrpHbre roKr.t.

I 0. llpnpoaa $eppouaruerv3wa.
Mexanuqecxue

Bapuanm 7

l. Yro Ha3brBaercq $a:oil
xo,r66annr?
2. Kaxoea pa3Hocrb Qas
(nroporo orHocarenbHo
pncyuon)?

Kpauuee noroJ{eHue

B. llpluoyro,rsusrfi npoBonoqHblfi eHrox Jte)Krzr
B nrrocKocTH C AJIHHHbTM nprN,{brM npoBoAOM, rro
KoropoMy nporeraer rox I.

Burorc TqHyr BnpaBo. floKasars HanpaBneHufl
TOKa, hHAytIHpoBaHHOfO B BHTKe, v Q\III)
geftcreyroulax Ha efo neBylo H [paByro
cTopoHbr.

9. 9enry paBHa unpKyJrrr_lu, BeKropa
uarHursoil HHAyKTTHH rro 3aMKHyroMy KoH.rypy
I1

Koumyp

fapMoHr.tqecKoro

AByX MaflTHHKOB

repBofo) (crrl.

I 0. llprzpo4a IHaMarHern3Ma.
rco,re6aHun rr BoJrHr,r

Bapuaum 2

1. Vro Ha3brBaercs gnuaoil BoJTHbr.
qAC,'fON{?

2 Kaxosa pa3Hocrb Qa: ,qByx
(eroporo orHocarenbuo nepnoro) (cru.

BOJ'IHOBbIM

MA'TH14KOB

plrcyuox)?

3. Toqxa yqacrByer
repIIeHAHKynspHbrx

e ,qByx B3ar4MHO

rco:re6aHHqx. Kaxal
Qrzrypa Jlnccaxy y(-rrJ nonylraercr, ec,rrp

[), = 2"otnt ,

l.r =4cos(nt+nl2).
4. C,roxure rpa$nvecxu ABa fapMoHHqecKKX
oAHHaKoBo HarrpaBneHHtrx ro,re6aHH.s paBHbrx
nepuoAoB, Ho cMerrleHHbrx no $a:e
oTHOCHTenbHo lpyf Apyfa Ha fi, aMfrJruTynbr

Kpailuee noJto){eHue

3. To,{rca yqacrByer B nByx B3aHMHo
nepneHAnKyJrrpHbrx rcore6auasx. Kaxas $nrypa
Ilvtccax<y y(x) nor'ryqaercfl , ecilr

f y =2cosnt.

lx =4cos(nt+n).

4. Clo;rure rpaSuuecrcrz IBa rapMoHHr{ecKHX
oAHHaKoBo HanpaBr'teHHr,lx xo,re6aHn.r, y
Koropbrx qacrorbr coorHocqrc.a rcax I : 3, a
aMnnaTyAbr rcarc2: L Eyo", lu xo,re6anne
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5. [auo Ha[paBneHHe cMeuleHu{ qacruu.
Kyra rnu;xercr BoJrHa (n,reeo, enpaso)?

6. Hanncarl arl$$epeHqzuurbHoe ypaBHeHHe
3aryxarculnx xo,'re6aHHfi u ero pemeHae.
Karcoe c \,rbrcJ,r rcor$$nqrzenru rray*unrr,
goSporHocrn?
7 . lauo ypaBHeHHe BoJ.rHbr

Y A sin2n(tlT-xl)"), rAe A,
|IO,TIO)KHTCJ'IbHbIC BCJIHI{I,IHbI,
onncbrBarcT BonHy. 9etry paBHa
eorHtl?
8. tlro raxoe Qa:oear cKopocrb, rpynfloBa,
cKopocTb eo,rH?

9. tlro Ha3brBaercr nurep$epenqaeft eo,ru?
10. flepuo4 rcole6asafi npyxr,rHHoro
MarrHHKa paBeH T. Maccy Ma.srHH.Ka
yBenhqHnn n 4 paza. Karc asN{eHHTc, nepnoA
r<o,re6asnii?

Bapuaum I
I .CQopuy,r apoBarb npuHrlhrr frciireHca.

2. Onruqecrcafl ilrrzla ilyrz.
3. flo-uoclr paeHofi ToJrrur.rHbr.

4. l.lHQpaKUHfl (DpeHenr.

5. Eclecreesusrfi u nonrpr.{3oBaHHsrfi cser.

6. Ha nyru ecrecrBeHHoro cBera noMerueHbr
ABe [,'racrHHKH rypManHHa. lIoc,re
[poxo)KleHut nracrHHKH I cger nor.rHocrbto
no,rrqpH3oBau. Ec,lz J1 n J2 - HHTeHCHBHOCTL
cBeTa, IpolI]eArxefo I]J'IACTHHKH
coorBercrBesso I a 2, u J2:3Jyl4, veuy ror4a
6yaer paBeH yfon Me)Kry HanpaBneHHsvu OO
u O'O'?

8. Kan o6pa:yerc.r crorqat
xapaKTepHble oco6eHsocrn.
croq.refi BoJIl{bt.
9. Kax o6pa:yrorc.a 6uesws?

coorHocrrcr rarc 3 : l. Ey4er ,ru
rapuoHnuecrcuna? tlenly paBHa
cnox(Horo rcore6aHHq?

f apMo Hr.r qecruna ? t{e nay paBHa q acToTa cJro)KHOf O

Kore6anHq?

5. lauo HarrpaBneHze cMerIeHH, qacrnu. Kyaa
ABurrercq BorHa (a,reeo, nnpaeo)

6. Hanncarr BoJrHoBoe ypaBHeHr.re. lloqcHHrs ero
CM6ICJI

7. Cnreu-(eHue LracrHu cpeAbr e nrocKofi 6eryruefi
:eyxoeoft BoJTHe BbrpDraercq coorHo[reHI4eM
\:\,,.cos(ci,t-m). Haircu cKopocrb cMerueHuq
qacruu e eroft BoJrHe.

rco,re6aHne
qacToTa

T1_
KOTOpbre

cKopocTb

1 0. 9ro Ha3btBaercfl N{exaHHrrecKHN{
pe3oHaHcHoh qacroroli?

eo,THa? Onucart ee
Hanncart ypaBHeHHe

pe3oHaHCOM,

Onrzxa
Bapuaum 2

l. C$opvylnpoearr 3axoHbr orp€Dr(eHn, vr

[penoMneHur.
2. Onruqecxar pa3Hocrb xola.
3. lloloctr paBHoro HaruroHa.

4. !r.r$paxqur @payHroSepa.
5. flo,rxpu:aWV npu orpa)KeHr.tu H

npenoMneHr,rH.

6. Yro,r Me)r(Ay fJIaBHbtMH nJ,rocKocrrN,Il4
[onrpr43aropa H ananLaaropa paBeH 30r.
Onpegerure H3MeHeHHe HHTeHcr.rBHocrH
I]poueAruero qepe3 HUX CBeTa, ecnH yfon Me)rqy
fraBHbtML n,rlocKocrrM u 6ylet cocras,,I.qrs 450.

,Ti:
t' / t., 2/'/__t / /ttff

1t
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flpouexyrorr Hafl arrecra rI nq rto rrroraM ocBoeH ntl Arrcqu rIJrI{Ir bI

BOIIPOCbI K 3K3AMEHY
I. MexaIInxa

1. MexaHu.recKoe ABr.{xeHUe KaK rrpocreitmas, Sopnaa ABIzxeHnq Mareprru, Cucrelaa orcqera.

Paguyc-nerrop.
2. MarepuaJrbHar rorrKa (uacruqa). Tpaexropun. Paguyc KpI{BIr3HbI rpaeKropl4u. Jlunefiuax

cKopocrb u :runelinoe ycKopeHl4e. flocrynaTeJllHoe IBI4xeHLIe TBepAofo rena.

3. TaurenuuiurbHoe r4 HopMa,rbHoe ycKopeHus. Cng3b MelKAy :rranefiur'rl'ru ll yrnoBbIMH

KI,IHC\,IATUqECKIIMI{ BEII4qUHAMH.

4. llepnufi 3aKoH HsroroHa r.r rroHrrrr4e HHeplll4anbnoii cucrel\Ibl orcrlera. Bropoil 3aKoH

Hrrcrosa u roH-fiTne currbr, Maccbr rr rrMrrynbca. Vpanueul4e ABLIXeHux. Tperuft 3aKoH Hlrorosa
r4 npeAenbr efo npIrMeHIrMocTI{.

5. Cucrer,ra MareprraJrbHbrx rorreK. I]enrp r{HepIIIrI4 (ueHrp rr,racc). Teopelta o ABI'rxeHI'II{

ueHTpa LIHepIIIIH.

6. lloHsuze a6co.nroruo rBepAoro rena. MoueHr r4HepIIuH reJla. Teopelta lllrefiuepa.
7. MonreHr crr;rbr. Mouenr rrMrrynbca. Ypanuenue MoMeHToB. Ypanneuue BparlarenbHoro

ABHx{eHr.rq rBeprof o reJla orHocHTeJIbHo HeIIoABrr}I{Hofr ocu.
8. 3axos coxpaHeHu-s uN{ITynbca, 3aKoI{ coxpaHeHl4.s MoMeHTa lrMrlynbca.

9. Pa6ora u 3Heprur-rr B MexaHr,rKe. 3Heprur KuHeruqecKat H noreHqLraJrbuafl'

10. floHrrrue cr{JroBofo noJls. Csq:r Me}r(Ay rroreHulraJlluofi oHepruefi u cu:rofr.

I l. 3axon coxpal{eHl{q x{exaHllqecxoli 3Heprul{.
II. Ocnoesl MoJleKyJlnpnoii Qu:nrcn Ir repMoAHHaMrIKIr

1. llousrue uAeaJrbHoro ra3a. MonerynxpHo-Kr{Herrrr{ecKoe roJIKoBaH14e ret\{ileparypbl.
MaxpocxonuqecKue IIapaMerpLI clrcreMbl.

2. fiae.nenue ra3a c ror{Krr 3peHuq MoneKynqpHo-KplHerr{.{ecKofi Teopuu. OcrioeHoe
ypaBHeFr r.{e MoneKyn.rrpH o -KHHerLI.Iecxofi reopt{H.

3. Vpanuenue cocrosHHrr r{Aea,rbHoro ra3a (ypanueuze K.nanefipoHa - Meu4eleena).
4. Ypanueuue Bau-4ep-Baa,rrca. tr4sorepuu peanbHblx ra3oB.

5. Meracra6u:mnoe cocro.f,Hl{e. KpuruuecKoe cocrotHlre.
6. BnyrpeHHqfl 3HepfIaq pearbHoro ra3a.

7:3tp$ercr [Noy:rx - Toucosa. Cx<u>r<esue ra3oB u [onyrreHlle Hrr3Krrx reMrleparyp.
8. flereHue repeHoca - au$Sysux.
9. -fn:reHue [epeHoca - TerlnolpoBoAHocrl.
10. -fln:reHne [epeHoca - B.f,3Kocrb.

1 1. OcHosHLre repMoAnHaMur{ecKl4e floHqruq: BHyrpeHHqq 3Hepfus, pa6ota, Terlrora.
Vpaeueuue fiepBoro HaLrzrra repMorIrHaMI{Ka.

12.3aencuMocrb rerrJroeMKocrrr r4rqeanbHofo ra3a or Br4Aa [pouecca. Pa6ora, coBepuaeMaq
fa3oM npH r.r3orrpoqeccax.

| 3 . Anua6 aru.recKr.Ifi rpoqecc.
14. O6pamMbre u ueo6paruubre ilpoueccrr. Kpyronofi npoqecc (uurcr).
15. L{urur Kapuo u ero KIII Ar.r ugeanbHofo ra3a.

16. lipnuqun 4elicrnux rerrJroBoro ABr.{fareJrr rr xonoAlrnrsoil ntauu.Iuu.
17. 3Hrponuq. 3axoH Bo3pacraHr.rs 3urponu[.
18. CrarucrH.recxufi nec (replro,quHaMuqecKas Beporruocrs). Crarucru-IecKoe roJIKoBaHLIe

BTOpOf O HaqarTa repMoAIrHaMuKl{.
III. 3renrpuqecrBo I{ MarHerlr3M

1. 3axou KynoHa. HanpaNeuHocrr, 3neKTpocrarr{r{ecKoro rroJrs. flog.srue
3neKrpocrarurrecKoro rroJrfl. flpnuqun cyilepno3r{III{u 3neKTpl{qecKI,IX no:refi.

2. llorox Hanp.sx(eHHocru. Teopeua faycca Ans 3neKrpocrarlrrrecKoro rrorlt B BaKyyMe.

3. flprzueHeHr{e reopenmr laycca Anr pacqera no.nefi.
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4. Pa6ora cI4rI SneKTpocraruLrecKofo noJr.s. Idr.rpxy:rxqzq HalpslKeHHocrz
SneKTpocTaTIILrecKof o noJrr.

5. Iloreuqua.{. Pa3Hocrb rloreHrlrranoB. Ces:r Me)KAy noreHur4arToM rr Harrpr}KeHHocrbro
3neKTpocTaTr{rIecKof o iloIIq.

6. Cso6oaHble I{ cBt3aHHbIe 3apqg6r B BerrlecrBe. Tuur,r nr43neKTpr4xon. tr4onuaq, 3JreKTpoHHat
u opneHTaquoHHa_s [onqpr43au[r4.

7.llonxpusoBaHHocrr,. [nenexrpuqecKafi BoclpuuMrrr,rBocrb BeulecrBa Lr ee 3aBucr4Mocrb or
reN,rneparypbr.

8. Teopenra faycca Ant DneKrpuqecKofo rtorq B Arr3ner(Tpr.rxe. 3rerrpr4qecKoe cMerqeHue.

[u:;rexrpurlecKat rlponl4qaeMocrb cpeAbr. Hanpxx<eHHocrb 3neKTpuqecKofo ror.s B

Ar{3neKTprrKe.
9. fpaHuuHble ycnoBrrfl, AJLfl. oneKTpuqecKofo noJrq Ha fpaHr{ue pa3Aena "gu3reKrplrK -

4r.r3;rexrpllr< ".
10. PacnpeneJreHlre 3apqAoB B npoBoArrurce. 3:rexrpocrarurrecKoe noJre BHyrpr{ r.r cHapy}Kr.r

npoBolrrrTKa. S.nerrpocrarrzr{ecKa.s 3a[IHTa.
1 1. 3:renrpoeMKocrb yeAI{HeHHoro npoBoAHlrKa, cprcreMbr npoBoAHr{KoB r4 KoHAeHcaropa.
12. 3Heprr'u 3aptlI(eHHbIX yeAI{HeHHoro npoBoAHr4Ka, cr.{creMbr lrpoBoAHr4KoB 14

KoHleHcaropa. SHeprI4t 3neKTpl4qecKofo rloJrfl. O6:serruas rrJrorHocrb 3HeprHH 3neKTprrlrecKofo
IIoJIq.

1 3. XaparrepucruKu 3neKTpuqecKoro roKa u ycnoBr.rs ero cyilIecrBoBaHr.rfl. PasHocrr
noTeiluI4a-rloB, 3.rIeKTpOABI4I(yUIaS CI4IIa, HaIIp.DKeHUe.

14. K:raccu'{ecrcas sneKTpoHHar reopus 3neKTpo[poBoArrMocrr.r MerarTrroB H ee
HCNOCTATOLI H OCTb.

15. Brmoa 3aKoHoB oua u [Noy.nx - Jleuqa rr3 3neKTpoHHF,D( [peAcraereHr.rii.
16. MarHn'rHas. uHryKIIus. 3axou Ezo - Canapa. flon-srr.re MafHHTHoro rroJrs. llpuuqun

cyleprro3r{ ur.rrr M arHr.rrHbrx rr or eii. Marsurnlrfi lr ou enr.
17. MaluurHoe rroJre flpqMonuHefisoro r{ KpyroBoro roKoB.
18. I]upryn-suus BeKropa lrarsuruofi r{HAyr(unu. 3axoH rroJrHoro rora. MarHHrHoe no:re

nnuHHoro coneHor{Aa rr TopoHAa.
19. [nlrx<eHHe 3ap-s)KeHHbrx r{acrHrl B 3nercpuqecKr.rx r{ r\rafHr{THbrx rroJrsx.
20. 3Scpexr Xo:r:ra. flpr.iHqun gei.rcrnul ycKopr.rreneii:aprx<enubrx rracrgu.
21. llossrr.re MafHurHoro MoMeHTa aToN.ra..^^t"
'2'2. Muxpo- Ia MaKpororcu. MoreKynqpHbre roru. ManrLrr:aafl. Bocnpr.ruMr{r{Bocrb BeuecrBa.
23. 3axon IloJIHofo roKa Ant MarHr{rHofo rorq B Berr{ecrBe. HanpxrxeHHocrb MarHrrrHofo

norq. MarHurHaA npoHllllaeMocrb cpeAbr. Zu4yxqatr MarHr4rHoro rtorq B BerlecrBe.
24. fpaHrz'mbre ycnoBur AJrJr MarHrzTHoro rroJrr Ha rpaHrrue pa3Aena AByx cpe.q.
25 . Tum.t MarHerrrKon. Kpzeax HaMarnrrqr4 Baq:as.. Toqra Kropn. [onaenu.
26. Onur @apa4ex. MarHururdi IIoroK. 3AC HHAyKurrn. Ocroeuofi 3aKoH

oneKTpoMarnurnofi HHAyKrIuir. llpanu:ro IIeHqa.
27. Ca*rouHAyKuI4s u B3avMor4HAyKuHs. IulH4yxranuocrl, r{ B3ardMr{a-rr HrrryKrr{BHocrr. Toxu

pa3x,{blKaHr{q LI 3 aMbrKaI-IHfl .

28. 3ueprn-s MarHurHoro IIoJTs. O6reltuas nrorHocrb 3Hepfur{ MafHHTHofo rror.fi.
IV. Ko"re6aHHq H BoJrHbr

1. Cso6oaHLIe H BbIHy)KAeHHbIe r<one6aur.rq. fapuonnuecKue MexaHrlqecrue xore6aHLrfl Lr ux
xapaKTepr{cTr.rKrr.

2. 3ueprzx fapMoHurlecKl{x MexaHr{rrecKrrx xore6annfi. flousrue o rapi\,roHr.rqecKoM rr
aHf apMoHr4qecKoN{ ocuunnrTope.

3. C,roxceuue onaHaKoBo HarlpaBnerrHbD( fapMorrrTqecKr4x ro:re6allufi. EueHu-s.
4. C:roxtenue 83aI{MHo rlepneHAl{KynqpHbrx fapi\,roHr.rqecxax ro:re6anufi. @uryprr IluccaNy.
5. 3aryxatoque MexaHI4r{ecKI4e xore6aHzs. Hacrora, roecpsuqueHr 3ar}xaHurr,

:rorapn$ur{.recxufi .4eKpeN{eHr 3aryxaHr.rq MexaHHr{ecxnx rco:re6aHr.iil.
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6. Btnryx4euHsre MexaHrrrrecKr{e rore6aHu.s. Aun:ruryaa v Qa:a npu BbIHy)IiqeHHbIX

NrexaH[Lrecxux r<o:re6aHl4.gx.

7. MexaHvqecro.rii pe3oHaHc. Pe:onaucnue Kpr4BbIe. Coornourenus MelKAy Sa:alru
BrrHylr(Aarouleli cranrr lr cKopocrlI rrplr MexaHI4rIecI(oN{ pe3oHaHce.

8. MexanusN,{ oSpasonauna MexaHr.rqecKux BoJrH n ynpyrofi cpe[e. flpogorsHue LI

noneper{Hbre BonHbr. Bomronoe ypaBHeHr{e v efo perueHr{e. fapuourzuecKue BoJrHbI H I4x

xapaKTepr{cTlrKrr.

9. @a:oeas cKopocrb r{ Aucrrepcur BoJrH. Bo,rHoeofi naKer r{ fpynloBat cKopocrb.
10. floHgrue o KofepeHTHocrlr. tr4urept|epeHuu-fl BonH. Cros.rne BoJIHrI.

1 1. Kole6arelrusrfi KoHryp. fapuonuuecxue 3neKrpoMafHlrrHble xo:re6anus H I{x
xapaKTeprrcrrrKr.r.

12. 3aryxaloque 3neKTpoMarHr4THbre xole6asu.s. r{acrora, xoe$rflrqrreHT 3aryxaHrs,
:rorapu(tnrnqecxufi .{eKpeMeHr 3ar}xaHr{r 3neKTpoMarHpITHbIX xore6alrltfi. ,{o6poruocrs
xo:re6a're:rsHoro r(oHTypa.

13. Br,rHyN4eHHsre 3neKTpoN{afHrrrHbre xo:re6anns. Alrn:rury4a u Sa^:a nuHpKIeI'IHbIX
3neKTpoMarHlrTHLIX xo:re6aHtrii.

14. @apaleeBcKaq r{ MaKcBeJrroBcKaq rpaKToBKr{ flBrenvrfl. sneKTpoMarHursoir r{HAyKuI4I4.

ToK cMeureHrz.f,.

1 5. Cucreua ypaBHeHr4fi Maxceerra. 3rexrpoMafHrrrHoe rroJre.

16. BonsoRoe ypaBHeHr{e Anfl sneKTpoMarHr{THofo troJlt 14 efo pelIeFIHe. Cropocrr
paclpocrpaHeHr{r 3neKTpoMafHr4rHbrx BoJrH B cpeAax.

17. OcuoeHsre ceoficrea 3neKrpoMarHrrrHbrx BonH. 3Heprux v noroK 3Hepruu
3"rreKrpoMarHurHbrx BoJrH. Berrop lloi.ruruHra. Zlrny:mc oneKTpoN{afHr{THoro rtor.s.

V. Onrurca
1. 3-rrerrporuafHrrrHaq [pnpoAa cBera. llpunqnn frcfireuca. 3axonu orpa]KeHr.rs LI

npenoMneHr.rs. A6coliorurrfi r.r orHoo.rrelrsrdi rroKa3areJrrr ilpenoMneHras. llorHoe BuyrpeHHee

orpax{eHne. CeerosoAsr.
2. KorepeurHocrb I4 Mouoxpox,rarr{r{Hocrb cBeroBbrx BoJrH. BpelreHn6x KofepeHTHocrb.

Bpeux n rnr{Ha KorepeHTHocrr4.

3. Onruqecxafl ilnvna rryrr.r. Onruqecxa.s pa3Hocrb xo.qa. Pac.rer unrep$epenquouuofi
Kaprr{Hbr oT AByx KofepeHTHbrx r.rcTor{Hr{KoB.

4. llo:rocrr panuofi TonuIHH[,r u paBHoro HaKiroHa.

5. llpocrpaHcrBeHHas KorepeHTHocrs. Pa4uyc KorepeHrHocrrr.
6. llpr.ruuun frcirrenca - @pene:rq. MeroA soH @pene:r.a. llprnao:runei.ruoe pacrpocrpaHeHve

cBera. /{u$parcqlu Opeuenr Ha KpyrnoM orBepcrr{H H Ar4cKe.

7. lu$paKrlnx (Dpayuro$epa or 6ecroseqrro Anr4Frnofi npnuofi ruenu.
8. lu $paxuu.a (Dpaynro $ epa Ha oAHoNrepuoii ar.r SpaxquouHoii perrerKe.
9. floHqrlae o ronorpa$uu.
10. EcrecreesHrrit a non.spu3oeauHrrii ceer. floirqpu3arlns ilprr orpar(eHVu Lt rpeJroNrJreHrrr{.

3axou Eprocrepa.
11. llolxpll3arfvx npu geofiHoM nyr{enpeJroMJreHrrr{. O6rrrHoeeHnsrfi u neo6rrrHonennrrfi

ryrrn. Onrn.recKar ocb KpricraJrJra. flo.rrxpnsaqrroHHEre [prr3Mbr. 3axoH Ma,rroca.
12. HopuanbHas. v aHoMaJ'rrHarr Arrcnepcrrrr. Mero4u Ha6,rro4enutr AHcrrepcur{.

cAMOCTOfl TEJTbHAfl PAEOTA CTyAEHTOB
llpulrepnue reMbr pe$eparrlBHbrx pa6or

1. @usuxa - HayKa rro3r{aHrr.s Mr{pa.

2. llpocrpancrBo r{ BpeMq n dta:zxe.
3. AsroNrarn: agux $uzuqecKofo 3Kcrrepr4MeHTa.

4. AeroN{arn.recKlre lr3MeprrrenbHbre ycrpoficrea B gKclepuMenra-utuoit $usuxe.
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5. Moge:rupoBaHrre fipouecca paclpocrpaHeHrrr ylapuoft BoJIHLI npx B3pbIBax B

pa3Iur{Hbrx cpelax.
6. Peeorrcuu.f, B 3HepferrrKe.

7. flopx4ox u 6ecnopr4oK B Mlipe 6o,rrurux MoneKyn.

8. SxcnepuueHTaJrbHbre uccreloBaHu.f, 3neKTpoMarHr4THoro rtorq 3err,oru n o6racru
cBepHI43KIIX qaCTOT.

9. LLIapoeax MolHr4s r,r ee npupo4a.

10. MarHurHoe [oJIe 3elt:ru.
1 1. (Dusuxa ronyrpoBo.4HrzKoBblx npn6opon.

12. 3;rexrpnqecrBo B xIrBbIX opfaulr3Max.

13. 3rexrpilqecrBo n arnroc$epe.

1 4. JIa:epHo-r{HAyuHpoBaHHLIe f HApoAIrHaMl4qecKI4e Bo JIHbI.

1 5 . @n:uqecKrre MeroAbl perlrcrpal{Irl4 3eMnerpxceHLrfi .

1 6. tr4croqHrrKr.r MorrrHoro ynbrpa3ByKa.

17. (Dnsu.recKr{e Mero.4rr eosAeficrBrfl, Ha BelrlecrBo.

1 8. Bo.norcoHHo-orrrnrrecKrze fnpocKorrbr.

19.llpulreueHrre 3aKoHon (rusnru B co3AaHrru nprrHurrnuanbHo HoBbrx MeroIoB o6pa6omu
BCTICCTBA.

20. Onruxo-3neKTpoHHbre npu6opu ilns aBroMaruqecKoro KoHTponq no.qnlrnHocrl{

3a[Ir{THbrx fonofpaMM.

Cnlrcor Mo)Ker 6rrru 3Harrr{TeJrbHo pacmrrpeH. Telry pe$epara cryAeHTbr

cofnacyror c npe[oAaBaTeJreM.

7. I/I{E EHO-ME T OAUIIE CK OE I{ I4H@ OPMAIIUOHHOE
OE E C TIEI{E HI4E AT4CTTILIIII,IHbI

a) Ocuonuar nureparypa.
1, Tpo$lnroea T.14. @r.rsuKa: yue6nux AJrr Bbrcuero npoQeccuoHaJrbHoro o6pa-:onaurrq ro

rexHrrarecKuM HanpaBrreHrrrM I T.14. Tpo$urr,rona .- Mocrsa : AxaAewux,2012 .- 3 1 6 c. : ul.,
ra6:r. - (Bsrcuree npocpeccnoHalrbHoe o6pasonauue) (Baxa,ranpuar) .- llpe4u. yKa3.: c.302-
310 .- ISBN 978-5-1695-7967-7.

2. .{ulrrpuena E.B. Yqe6Hoe noco6ue ro $u:uxe: MexaHrrKa /E.B.fivrurpueBa,

B.C.ll.neurraeqes; Bra4ranupcxzli rocyAapcrBeHnufi yHr{Bepcr4rer (B:rfY) .- B:raAnMHp :

Braguurzpcrlrfi rocyAapcrBeHur,ri.i ynrznepcurer (Blfy), 2009 .- 143 c. : rrJr., ra6l. -Eu6ruorp.: c. 143. ISBN 978-5-9984-0005-6.

3. Ky:ueqoe A.A. @usuxa: Mexanr.ma. Mo:rexynflpHafl. $u:uxa. 3rexrpuuecrno v
MafHerr43N{. SnerrpoMarnrrrHbre xo,re6anuq v BotrHbr. Ouruxa: yue6Hoe noco6ue /A.A.
I{y:neqon; B.rra4uuupcxufi rocyAapcrBeHHbrfi yHunepcarer rrMeHH Alercau4pa fpnropseeuua
u Huxo.na.g fpuropreeuqa Cro:reroBbrx (BrfV).- 1424. 2-e, Hcnp. 14 Aorr. 2013-160 c.'. Lrr. -

Eu6:ruorp.: c. I 55-1 56. ISBN 978-5-9984-0337-8.

4. usuKa MeroI[qecKr4e yKa3aHHf Ins. noAforoBKr4 cryAeHroB K recrr{poBaHr.rr / A. O.

fa-uxns lu Ap.]; B:raganaupcxufi rocyAapcrBeHnrrfi yHuBepcuTer rrMeHrr A:rexcaugpa

fpuroprenr4rra 14 Huxo:ras fpuroprenr.ra Croreronux (BnfY), Ka$eapa o6rqeii r.r npurla4Hofi
rpu:uxu 2013 .- 243 c. :- Eu6:ruorp.: c.242.

6) [onomrrrreJlbHat ,rllreparypa (no Bbr6opy ir peKoMeHAa{r4fM ner<ropa).
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1. Kypc $u:nxu: Yqe6noe noco6ue Anr By3oB I A. A. [er;ra$, E. M. _f,nopcrlri.r. - 6-euzp,.,
crepeorl4n. - M. : Axa4elrurx,200l. - 719c. : ra6rr., rrJr. - (Brrcuree o6pa^:onaur4e). - llpe4v.
yKa3.: c.693-713. - ISBN 978-5-7695-3801-8.

2. lurcuu A.o. Jlercqr4rz ro $u:r.rxe: s 4-x v. : lyue6Hoe noco6ue] I A. o. fa,rxzn ;
B:ragnrtupcttt'tii rocyAapcrBennrrfi yHrzBepcrrrer (BlfY).- Bna4uruup : Bra4uu'pcxui.r
rocy.{apcrBennr,rff yHr.rBepcrrrer (Bnf Y), 200 4 -20 07 .

3. Casertee tr4.8. Kypc o6rqefi (tu:nrcll : yue6Hoe noco6ue An, Bry3oB: B 3 r. I VI. B.
Caeerlee. - 7-e H3r., crepeorrrrr. - ClI6.: JIaHr, 2007 * (Jlyuurlre KJraccur{ecKae yue6uuxrz)
(K:raccauecxal yue6naa nllreparypa ro $u:r.rxe) (Yue6Hzxu ilnfl By3oB. Cnequaltuax
nrrreparypa). - ISBN 978-5-8 I I 4-0629 -6.

4. 9epron A.f. 3aaa'{HIrK IIo $usuxe: Yqe6noe noco6ue An{ Bry3oB / A. f. gepron, A. A.
Bopo6ren. - 8-e u:4., nepepa6. !I Aorr. - M. : Ousiuarrr.rr,2007. - 640 c. .. trr., ra6:r. - ISBN 5-
94052-098-7.

e) nHrepHer-pecypcbr.
1) XTo (XypHa,r Texnu'{ecKofi drzsr.rxn). 3:rexrpoHHar Bepcnr http://journals.ioffe.rLr/jtf,/.

tr4cnomsoBaHl{e pa3Hoo6pa3Hrrx yue6Hbrx Marepr{anoB nonyqeHHbrx r{3 cafiros
uHrepHera rocpeAcrBoN{ rpofpavuu winDjvie u Apyfr{x rpofpaMx,r.

8. MATE PIITAIbHO-TEXHPITIE CKOE OEE CIIETIEHUE
A14CrIUrrr14Hbr

1. Jlexquouuax rloroqHat aylLuropLrfl ((B)), o6opy4on alHafl. ayl\n-, Br{Aeo-,
Mynbrr4M e4ufi Hrruu cp eAcrBaMr4.

2. Myseii IeKIII'IoHHrIX AeMoHcrpaqufi ayr. (B)), c ua6opol,r AeMoHcTpaqr4oHHbrx
np116opon.

3, Ha6op cirafiAoe u ea;eoQuJ'rbMoB.
4. ou:uqecxuii [paKTI4KyM c ua6opou ycraHoBoK tr BcrroMorareJ,rbHofo

o6opyaonanvx: ay1.428-3, 429-3, 426-3, 425-3, 424-3, 422_3.
5. Ay4uropux rilfl ,ra6oparopnrix sauxruft, ocHaqeHHa-fl cotspeMeHHbrMrr

nepcoHanbHblMtr KoMrlblorepaMu, o6reguueHHr,IMlr B rToKaJrbHyIo Bblrlncnl{TenbHyro
cerb Lr yKoMUIeKToBaHHbIl.{I'I Heo6xo4uuuu cl4creMHr,rM Lr trpr4KnaAHbrM
rlporpaMMurtu o6ecleqeHr4eM 

- ay L.42 | -3 .

18



 


