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1. IIEJII,I OCBOEHUfl 4I1ICIII,IIIJIilHbI.

Ilelnlrn ocBoeHll.r AI4cIIn4nnI4Hbr <Ozsr,rKD flBrsercfl o6ecneueuup 6y4yrqero
clequanl4cra uayrHoft Susravecr<oft 6asoi,t, na xoropofi B srrcmefi relnll.rdcrcoft rrrKone
crpol4Tc-{ o6rqezHxeHepHat v cnellllanbHalr IroAroroBKa,, llocne4onareJrr,Hoe r.r3yqeHrae $rasvxa
nrrpa6arrreaer cneqz$uuecxufi MeroA MbrrrrJreHr4r, $zsnvecKyro 14 HTyr4rlr{p, Ko1opbre
oKa3blBalorofl BecLMa rInoAorBopHbIMI4 Lr B Apyrr4x HayKaK. Cnequa:rr4crbr, nonyqr,rBlrue
Ixl4poKoe (fv:uro-rrlareMarvrlecKoe o6pasoBaHr4e, Moryr caMocrorrerrr;Ho ooBal4nilrb BroBbre

TexHVqecKI4e HanpaBIreHVt' ycllellrHo pa6oratr B HI4x, JIerKo rrepexoAr,ITb or peqrelflur o4Hrrx
3a[aq K ApyII4M, IIcKaTb I{ecTaHnapTHbIe I4 HeTpaALIII[oHHbIe rIyTLI, qr:o ocg6eHgb naxuo Ar151

npo0eccrzonalruofi lro6ulsuocrll clelll4anr4croB B ycnorlr4nx ycKopeHHor.o pa3Brzrlrr rexHrrKr4.

3 aA a.ru Arr cuurrJrr.rHbr :

' Teoperl{qecKall rloAforoBKa s o6racru Suzuxu, rlo3BoJr-r{roqan 6ylyt:1ur4 r{HXeHepaM
opaeHTl4poBarbcs B noroKe uayunotla 14 TexHl4qecr<ofi un$opMarlr4r4 ra o6ecue.rr4Berroqajr r{M
Bo3MoxHocrb I'IcrIoJIb3oBaF'Z,s. HoBbIx Szsu.recrux [pr4Hrlt4rroB B Tex o6lacux, B l(ouopbrx o'rl
cneuA anrzsr4pyroTcfl;

o (poprvrzpoBaHl4e HayqHolo MsIIITJIeHI{I, B rracrHocrr4 [paBkrnbHo]to rroHr.tMp;r.r,1q rpaHurl
rIpI4MeHI{MocrI4 pa3nI,IrIHbIX Qttszuecxr,Ix uousrzft, 3aKoHoB, reopzft .rr yMeHrl{ (lrleHr4Barr;

crefleHb AOCTOBepHOCTI4 pe3yJlbraroB, lonyqeHHbrx c rloMo]rrlbro 3Kclrepl4MeHTpJntbHbrx I4nlr
MaTeMaTI4rIeCKI4X MeTOIOB II CCJIenOBalIut ;

o errpa6orKa rIpI4eMoB 14 HaBbIKoB perxeHrafi xoHxperHbrx 3a[alr us pasH$rx o6nacreft

$nsrzru, rloMorarculdx cry.D;eHTaM B AtlnbHefilrelr perrarb r{mKeHepHbre g?v\avr4.

' o3HaKoMneHI4e cryAeHToB c coBpeMeHnofi nayvnofi arrnaparypoit u nupal6oma y Hr4x

HarIaJIbHbIX HaBbIKOB IIpOBeAeHI4t SKCIIepI4MeHTaJrbHbIX Hayqllhrx r4coJIeAOBaHLrfi pa:lzunrx
$usuuecr<rzx .sereur4fi r,r orIeHKz [orperrrHo creil zsrr,repeuufi .

2. MECTO AI,ICUIITIJIIIHbI B CTpyKTypE oIIOtI BO
BaxtHas ueJlb Bhrclrrero o6pa^eoBalLrl - rronyrrl4Tb HayrrHoeI5ar(Hafl IIeJIb Bhrclrrero oopa3oBautrr - rron) rllTb HayrrHoe rrpeAc,TilBnenze $ mprapoAe r4

Mero4ax ee rIo3HaHI'rs. @vszra KaK BeAyrIIar HayKa o rrpr{poAe r4rpaer fnaBqyro ponb E

Aocrr4x{eHvu erofi qenn.

,[ucquruzHa <@ragnra> olHocr4Tc-s K 6asonoli \tacrur 6rrora
npo$ecczoHamuofi o6pasonarenr,nofi [porpaMMbr. ZayueHze Ar.rcqvlnrrHbr
BropoM r,r TpeTbeM ceMecTpax.

8.1 ouroBnofi

nPOxoAr4T Bo

tr4: yueuv e Iu crlr{rrnr4r{br rrp eAn o nar aer :rraJrvrtlrpre y oryAeHToB frpoq.Ht;rK 6a3o[r,nx zsauuit
urrconrnofi Qzsurcu a raKxe (pyH4auenrilJrbHbrx snannfi. [o MareMarr.rKe.

[n-a ycnelrHoro o cB o e Hlzfl Ky p c a rf raszxu cry.4eHTaM

pa3Aenbr errcmeft MareMarrlKr4 :

neo6xo,4rEnro 3fIe[T' b cooredrcrsvrcrrlr4e



1 . [n SSepeHrlr4aJrbHoe r4cqr4creHrre.

2. Vlnr erpattbHo e r.rcqrzcJreHr.re.

3. AnanuruqecKar reoMerplrr u ttuueitnas, alre6pa.

4. Pstst.

5. 3lenenrbr BeKTopHofo aHaJrr{3a.

6. @yHnqzrr KoMrrJrexcHoro [epeMeHHofo.

7. [z$ SepeHrlr,ranbHbre ypaBHeHrr{.

8. 3.nerrenrbr reopr4r{ Bep orrHo c t eit u MareMarrrqecxofi crarr4 crr4 ro,l..

3. KOMTTETEHUT,IU OEyqAK) IIErO C.fl , O OpMI,IpyEMbrE It pE3yJIb TATI]
o c B o EH Lrfl AI,4CJ\ r{rrJfitrHbr (M oAyJrf )

llocle4onareJlbHoe l43yqeHlze (fusaru nrrpa6amrnaer cneqn$uqecrclrfi MeroA MbrrrrJreHr{q,

$usuuecryro rIHTyI,ruI4ro, Korophre orKa3blBarorcr BecbMzr rrrroAolBopHE,rrvrr4 kr B ApD/rMX HayKax.

Cneqzanvcrrr, rIoryrI4BIrII4e IrrupoKoe Srasrzro-ruareMarl{rrecKoe o6pason4nure, Moryl
caMo crotre JIbHo o cB au Barb HoBbre rexHr4qecKr4 e HarrpaB JtelJvrs, yofreruH o B HI-,IX. JIEIKO

lepexoAl4Tb or perreHl,Is OAHLIX 3aAaq K perreHurcr ApyrI4x, IrcKa.T]) H.bIe w

HerpaAI'IUI4oHHbIe rlyrl4, tITo ocodenno Ba)I(Ho p.ns npo(pecczoniunnofi gao6unruocru

CIIOIII4IIJII,ICTOB B yCnOBIIflX yCKOpeHIltOfO pa3BI{TI4s TOXHL,IKI4, KOfAa aMopl]rtSallzr 4OCrraxenr,rfi

KoHKperHbIx y3KocleIII4 bHbrx sHaHl4fr rrpor4cxoAr4r upesnrrvaftHo 6trcrpcl.

B pesynmare ocBoeunfl. 1ir4cL\krnJrlrHbr o6yvaroquficx 4onNen
KOMrreTeHIIrrqMr{:

cuo co 6 n o crb ro K caMo opraH Lrsalur4lr u cauoo6pa3 oB aHr.rrc (OK-7) ;

cnoco6nocrrrc lpeAcraBn-flTb aAeKBarHyro coBpe:MeHHOMy ypc'Bnro snan{afi uayrH
KaprI{Hy Mr4pa Ha ocHoBe 3nal:Lrs. ocHoBHbrx nononcenlrft, 3aKorIoB r,r Ntero,4oB
HayK r4 MareMarr4Ku (OIIK-l);

cuocooHocrbrc BEUIllJrtrb ecreorBeHHoHayqHyro cylllHocrb upo6.rrelr, Bo3r[r4r(arorlr4x B

xoAe npo$ecczoualrnofi AerreJlbHocrI4, rrpr4BneKarb Ans ux pemeHr,[r (fusrzxo-
MareM arr4 q e crcuir annap ar (OnK- 3 ) ;

cnoco6nocrr o6pa6arblBarb pI rrpeAcraBJrflTb AaHHbre 3Kcrrepr4Mer{TiaJrbFrbx r.rlc.ne4osaHufa
(orrK-s);

cuoco6uocrr K rIpoBeIeHIzIo usrlrepenufi kr r.,rccreloBaHr4s pa3Juaqnbrx <b6r;exroe ro
sa4aHnoft MeroAuKe (lIK-3);

B pe3yJrbrare ocBoeHr.rfl Qra:urcn o6y.rarorquftcn
cneAy.roq?re pe3ynbrarrr o 6pa^: on aHrrs.:

1) 3uarr (OilKl):

AOJDKeTil AeMoHCTpt4pOBaTb

Qyn4arr,teHraJlbHEle $usnvecnrae rroHsrrrrq, 3aKoHbI, kr reopr4vt rnaccv'reoKoft u $onpeuennoil

$uzuxu; qIrcJIeHHrIe rtop.aAKIa BeJIr4qrrH, xapaKTepHhre In.,{ pa3n]crrHbrx pa:rAenoB Srlsvru;
ocHOBHbIe 3aKoHbI 14 IIpI,IHIII4II'I, KOTOp6IM IIoA9I4H.fleTr0.f, IIOBO.qeHlIe pa$HOO6pa^:ntX

Qnszuecxux uo4enefi, a raKx(e, BblTeKaroqvIe u3 grLIX 3aKoHoB cJIeAcrBI,I-rI 14 BO3Mo;KHocrb r4x

rrpu MeHeHr,rr Ha [paKTI4 K€ ;



TeoperlaqecKl4e Merolbr rlocrpoeHr4tr perreHr4.s pa3Hoc'6pa3Hbrx 3a/iavlo Oz3r4
npr4Hrlr.rrrbr rrocraHoBKr4 gKcrrepr{MeHToB n (f zszre;

ocHoBHbre Mero.{br KoMrrbrorepnoit (f uszr<z;
ocuoBHbre npkrHrlt4rrbr cB-fl3rr $nsrzru c Apyu,rMr{ HayKaMr,r;
r.r cropr{ro p a3BLrrurs. qp usr,rrcz ;

BKnar orerrecrBeHHbrx rr sapy6exnrrx yqeHbrx B pa3Br4Trre (pmszr<u.

2) Vuerr(OIIK-3):
IIOHflTb IIOCTABNEHHYIO 3ATA[Y; OPI{EHTI,IPOBAIBC . B K:JIACCUqECICI4X VI

rrocraHoBKax syn4anreHTaJtbHbrx H npr{Knanurx szszue0Kr4x 3aAaqax ;

rrp o B o.4r{Tb Q rzs u.recxz ir auastuz rlp aKTr4rre cKr4 x 3 aA aq ;
nprzo6perarb HoBEIe HayqHble I,I [paKTr4rrecKr{e snalvra, onr4pascb Ha uero4rr $
npoBoAktrb 3KcrIepvMeHTbI 14 o6pa6orxy AaHHbx c rrc.rroJrb3oBarJrreM

uu(foprvraqproHHbrx v KoMrrbrorepHbrx rexuolrorzft, 2lenarb frpaBgnbr{bre
corro cTaBJreHr,rr p e3ynETaTOB TeOpI4 14 I4 3I(CnepIrMeHTa;

mupoKo IzcrloJlbsoBarb HayrrHyro, clpaBoqHylo nl4Teparypy, r{HTepHe,r-u
pa3nuqHbx Br.IAaX AeSTeIbHOCTU;

IIPIIMEH'Tb HAYKOEMKI,IE TEXHOJIOII4I,I 14 fIAKCTbI NPO|PAMM AN, PEIIIEHV,,{
o6r-actu (fzszxu r4 B rpyrax o6nacr.sx npo0eccr,ronanruoft Ae_flT,enbHocrr4,

3) B"raqerr(OIIK-5 ;OK-7) :

reop erkrrrecKr4 Mr4 MeroAaMH Kyp ca o6rqefi (f vszxra;
MareMarvrlecKl4M arllaparoM coorBercrByrorrlr4M Teoperr4rrecKrrM MeTo.4aM

Szsur<z;
MeTOAaMLI Al:aJTVl:,AV peIreHLIr 3aAarr nO SUsure;
anlaparoM I4HTerpanbHoro I4crrucJleHr4t Ans pellreHv:r. pa3nnqHbrx :taAaq, Bo:

Qzsuxe, TexHI4Ke, oKoHoMI4Ke ;

MeroAaMI'I I4crIoJIb3oBaHLIr KoMrrbrorepa, r4HTepHer-Texuonornft npr4 perxeH
(pr43r.rKe;

HaBbrKirMtrr pa6oTbr B coBpeMennolh Qzsuqecr<ofi na6oparopnra, ue.lo4zx6fi
rIpoBeAeHI4{ $rasuuecxoro gKclepI4MeHTa, HaBrrKaMH rparuoruofi o6lla6orru
oIrbITa 14 COITOCTaB ne}Ivrs. I4x c TeopeTI,IrrecKIrMI4 AaHHbIMr4 ;

HaBbIKaMI{ caMocro-flTellnofi pa6or:u; HaBbIKaMr.r ocBoeHkr.r $onruroro o6,rervla
I4 peIIIeHII.tt CnOXHbIX LI HeCTaHAapTH6IX 3a,4arr.

U MCTONbI 14

TIHbIX

Bonbr rr3

TIIilX 3&,[O{ B

o6rrefi

KaIOil{IrX B

3aAar{ no

TAHOBKI{ I'
JIbTATOB

uQoprvraqzrz



4. CTpyKTypA I,I COAEPXAHI4E Ir4CUI4nJrr4Hbr

o6qax rpy4oerrxocrb Ar4crlruJrr4Hbr cocraBJr.rrer 12 gaqerurrx i:4zHzq (

Crpynryp a Ar{cqurrJrnHr,r
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TeuarH.recruft unaH A[,rcurrrlJrr,rHbl

I. Mexauuna

l.Exaggge'llpe4uer (pusrzxu. Mero,4sr Szsu.recr<ofo uccneAoBaH)Mr. orrbrr, frzrrore3a,
sKcrIepI4MeHT, Teoput. Baxuefiuze 3rarlbl l4cropl4r{ Szsuxu. Porm SzsnKr{ B pa3Br4prra rexHr{Krr
14BJrkrflHr4e rexHI4KI4 HapaslkrrLre (fnszxu. Porm QzsraKIl ri craHoB.rreHr4rr r4m1eHepa. C6.ssr
Qt'rsvxu c Apyrr{Mtr HayKaMrz. Vcnexz coBpeMeHHofi (pusnrz.

tcz. Polr MareMarkrKr4 B r43yrl:eH nu Suzufcu. (Dyuxqzz
v IIx [popI3BoAHbIe, ZHrerpupoBaHlre. O currcre [po!r3BOlHoft u unrerpana B npr,rJloxeHr.r]rr K
QuezuecxuM 3aAar{aM. Snervre nenropHoft arre6prr: o[peAeJreHr4e BeK'ropa, *of..ur"
BeKTOnoR^ vMHo)KeHr,re Rer{l-ar rrdrr*r-^o-trrrhnDorr'aBeKTopoB, yMHolKeHLIe BeKTor.--, 4zd $epenqrlpoBaHr4e BeKTopttrbrx BeJrarIIltH.

[n$SeperuII4aJIbHbIe ypaB*onrrfl. 3lerr,renrapHbre cBe.4eH rrfl. vr3 Teopr4r4 rre porrHocrl4.

: . KznetlaruKa KaK pa3A()Jx MexaHTKLr.
Mexanu'recKoe ABI4xeHI4e KaK npocrefiruax (fopua nBrl(eHr.rr Marepr4r4. MarepuanpHa.fl TorrKa
(uacrnqa). Cucreua orcrlera. I4HepqraamHbre cr4creMbr orcqera. Pa4rayc-nercrop. fllzHqzn
orHoclareJlEHocrr{ farures. Tpaemoprlx.Paguyc Kpr.rBr{3rr6r rpaeKTopara. Jlzneftn# 

"xopoct" 
,z

nzuefiuoe ycKopeHl{e' TarrreHqIaaJIEHoe I,I HopManbHoe yoKopeHzs. Cs-ar}r MexAy nianeftHrrvrrz u
yfnoBbIMI4 KI4HeMarkIqecKVMI4 BeJIIzqIrHaMu. llocrynareJrr,Hoe nlBr4xeHr4e rBep4oro TeJra.

a. AgsaAazEq na-9ryrqreJlbHoro.IrBrIXeHr4{. luHanv rca KaK pa3AeJr MoxaHr4Kra. ftepnrrfi
3aKoH Hlrorona 14 rIoHf,TI4e I4HepIII4anbHoft czcrerr,rbr orcqera. B'ropoft 3aLKOH Hrrorqner u
rIoH.f,TI'Ie cn.IIbI, Maccbl 14 nMnynbca. YpanHerue nBr4)KeHvx" Tportrit 3aKoH Flr,rcron4 u rrpeAenbr
elo rIpHMeHI4MocrI4. HeunepqzaJlbHble crlcreMbl orcr{era. A6co:rxtrHbre H orHoor,rreJlbHble
ct<opocrr v ycKopeHI4e. Cznrr IrHepIII4Ir. I{enrpo6eN:rrafl. cLrIra. CutaKopzolnca. Ctcleua
MarepI4anbHblx roqeK. I]enrp I4HepIIpIu (qeHrp uacc). Teopeva o ABr,rx(eHtra rleHTpq v1epr\uv.

5' lloHsrze a6cornroruoro rnepAofo reJra.
Monen qru. Teopeua llIrefiHepa. Vpanupuue
MoMeHToB (cnrsr MoMeHTa lrMnynbca c MoMeHTonr cznu). Ypannenue Bpam,arenbHqfo,
nBrr>r(eHr4g. TBepAoro reJla orHocl4TenbHo HenoABt4xuoft ooz. Kznerra.rec.K€rfi gtrepfr.ifl
Bpalqarcrlerocfl TBepAoro reJla. frzpocronraqecxufi e{Sexr. Cng6o4ur,re oc}r.

6. 3gKqxE-garparcEaa. 3naqeune I4 coAep)r(aHr4e 3aKoHoB ooxpaHeHrrr n lrexalruxe. 3aron
coxpaHeHl4-s I'IMnynbca. O4Hopo4Hocrb rlpocrpaHcrsa. PeaKrr,rBrroe ABrD(eHt4e. 3ar<0n
coxpaHeHl4.fl MoMeHTa I4Mrlynbca. I,I:otponux rrpocrpaHcrna. Pa6o:ra, oHep.f?rf,, MorrlgogTr,.
Cesgb MexAy floreHllI4anrHofi eueprueitu curoft. flousrue cprJroBoro [oJri[. Kouceppau4BHbre r4

HeKoHcepBarvBHbIe cI4JIbr. 3arcon coxpaHeHrIfl gHeprr4pr B MexaHr.lrKe. O4uo1l<i4r[oorb BpeMeHr,r.
KoncepRarkrBnas. Lr Arrccvrila-tkrBHafl. cu creMbr.

2. . O6rqne cnoficrna Nznxocreft rz rdgoe.
Ypanuenne rBaDnorzfl.n $oprue 3finepa. llone cropocrefi, rrrHtnwu rpy6rra rorca. yparlHeHr4e

Hepa3pblBHoctu. YpanHeHI4e BepHynru. Cucrerr,ra ypanneriufi ra:|oAr4HaM7rrlr. Ilssxobrb.
Te'reHze etsKofi )KrrAKocrrr. (Dopnryna llyasefinx. JlarvrraHapn:,;rfr.w-ryp6ylenrnr;rft pe[xlrnmr
TeqeHI4t. I{zprynxqu{ cKopocrI4. florenqzarbHoe rr BrrxpeBoe ABui}r(eHr4tr. flnuxrenrze.].eJr B

2.

rerllKocrrx r'r ra3ax. Teopetra Xyrconcxoro.



s 9rt"ttut.".tI"*"". ru. fltrrraHqr4rr orHocr4Tenbgocrr{
3fiuureftHa. Ponr cKopocul4 cBera. flocrynar rocrorHclrBa cKopocrvt cBera,"[Ipeofrpgso Ba1111A
JlopeHqa. Jlopeuqeno coKparrleHlre A.III,IHrT rr 3aMeAneHr{o BpeMeHz. pena:rr4er4crcK4ft r{Mnynbc.
Bsapl[4ocnfl36 Maccbl rI oHeprI4I4. [e(fexr Macc. Sueprzr cBr3rr. Coornorn.eHue MenfAy nonrofr
suepruefr 14I'IMrIynbcoM qaorl4lltr. fpaur.rqa [pr4Megr{Moclr4 KJrilcc[qecnoft (urroroFoecKoff)
MEXAHI{KIT.

II . Ocnonbr MoJre*y.nnpHoft Qusuxu rr re[,MoArrHaMtr{Kr.l

9'MqneKy[{pHo-KVHerI4q eopl4-f,r4nei}nbHofora3a.OcnosHlrenoroNefrus
MoneKynspHo-KrlHerlilrecKoft TeoprII4 BeulecrBa. Murpo- r4 MaKpococrorrr1tr,rf, cr,rcreMH.
Mattpocxonl{qecKlze napaMerpbl llouqrue r,rAeaJrbHoro ra3a. Monerymprro-KrzHerlrrrecKoe
roJIKo.BaHIre reMneparypu' 9zcno creueneft cno6o4rr MoneKyJrbr. BHyrpe:nn flt o11ep1t;1fl
I{AeanbHoro ra3a. 3aroH paBHopaclpereneHr,rr 3Heprr4r4 no crefreHrru csot5orr,r. ,{ailni:rrne ,a3a c
TO.IKI/I 3peHl4t MoneKyJItpHo-KIzHerI,IqecKofi Teopkla. OcnosHoe ypaBHeFrue lv{oneKyilrllHo -
Kl{Herllliecr<oft reopzu. Ypannenrae cocro.snl,r;r [AeanbHofo fa3€r (ypannerrue KnandfipoHa --
Meu4eneena).

10.9 . Arlnarr.ryt.recKrre vc-r{rv'c'.rTqecKrre
3al(oHoMepHocrl4 n lpusure. Crarvcrlt'{ecxzfi MeroA r{ccJne.4oBaur.r{ cr{creM. @lasonoe
npocrpaHcrno, $asonaq rorrKa, (pasonar.{.reftxa. lloHsu,re o (fyrrxquz pacrpeAcneqrrfl.
CrarvcTlrrecKoe ycpeAHeHl4e. Pacnpe4eJreHr,re Maxcnerra (pacnpe4eneHne MoneKyn r;io
a6comorHuM 3HaqeHI4tM cKopocru). Cpe4uze cKopocrrz MoneKyn. EaponrerpraqecKp{ Soprvryna.
Pacnpe4enenze BomqMaHa. Pacnpe4enenue MaxcBeJrJra - Bonr,quana.

l1.PganbHbl9 r@bl Cnnrr MexMoJleKynspHoro nsararrro4eitcrnprr B rir3ax. Vpaprrenrae Bau-
4ep-Baanrca. LlsorepMbl peanbHoro fa3a. Meracra6rzJrbHhre cocrosHr4s, Kpzrrnuec4oe
cocrotHl{e. Bnyrpeuuxfl 3Hepfl4.a peaJrbHoro ra:a. 3S0exr {xoyn-r - Tonrcona. CxrfNenrze ra3oB
r4 [ojrrreHr,re HI,I3KT,IX TeMrrepaTyp.

1 2. cnofi crea xurxocrefi . Xapaxrepzcrr,rKa xrzAKoro cocro.flHr.rr. crpoenue
Blnxuuft [op-aAoK. llonepxuocrHoe HarsxeHrze. Cnmr, Bo3Hr.rKaroqne Ha. rpzeofi
)Kr,rAKO Crtr " (D Oprr,ryna llannaca. Vcroeus paBHoBecr.r s. Ha rp aHkrx e AByx cp rtlt.
Clraqunanue. KanunnspHbre qBJreHz{.

i3. egoficrBa rBepnblx rer. Arrnop(fnrre 14 Kpr4criurJrr.rqecK?re rena. Kpncl,s;16rflooK?fl
pellrerKa. [ats]F.ufr' roptAor. Vnpyrax 14 rlJlacrr4qecxax 4eSopMitrlr4r.r. 3aron fyrca. lfiefter<6r n
Kpr.rcrannax. Xz4rlre Kprzcrannbr.

. Oasrr BerrlecrBa. Vcuoefis pafnonecux
Sa:' l4cuap entre 14 KoHAeHcaII]t.s. llraBrenr4e pr Kpr4 crannu 3a\Lre. Ypanuenme Knan!fipoua _-

Kraysnyca. Qasoea-f, rr{arpaMMa (4uarpaurua cocro_sHr,rx). TpoftHa_a roqr(a.

15. g.reruenru reopzz cro . flonsrve croJrKHoBeunx. Vnp.yroe rr Heynllyroe
croJIKHoBeuu-[. llpzqeJlbHoe paccrotlr:lle. Pacce-sHrle rracrrzrl. Cpe4Hax AnlrH€r cno6f4rroro
npo6era. llpraHqran AeranbHofo paBHoBecr4r.

16' 3reMenrrr Ougz'recxoft rrurerzlca. llonsrtle o $ia:u.rec;rofi xnne,rlrxe. HeianHoBegHbre
clrcreMbl' Bpenrx penaKcallldu. flsnenus. repegoca. [z$Syszx. Koe(f(far[veHr az0$ysrall.

14.

BepxHocTI4



TenlonponoAHocrb. Kos(tSzqreHr rellJrorrpoBoAHocrra. B-f,gKocrr (nuyrlleurree rppHr{eJ"
Koe$ SHqn eHT B-fl 3Ko crz. fiuHaru]rqecKar 14 Kr4 HeMarr{qecrarr BrsKocrb.

17 Crartlcru.{ecmufi u repMoAr,rHilrulrqecKraft uero1,u.
Tepuo4 aMu'rccxufr,rrpo{ecc. OcuoeHrre repMoAtr4}raMr4r{ecKr,re
rIoHtITrIu: BHyrpeHHs{ sHeprlr{, pa6ora, TerIJIora. @opuylrEpoBKr4 rrepBoro Haqara
TepMoAI'IHaMIzrcr.r. VpanneHue rlepBoro Haq€ura repMonvHaMzxz. llelnoeiv.xocrr. 3abucuuoc6
rennoevxocrrr vrealrl'Hofo ra3a or BLrAa rrpoqecca. Oopruyna Maftepa. JPeLdora, ooqeprflael/riajr
ra3oM rIpI{ }I3onpoUeccax. SHralrnzt (renronar QyHrcqux). Ap;,ua6awrte,lxzfi rpoqeoc.
Tenroeulcocrb TBepAEIX TeJr.

18. Bropoe ua'Iano repNfolllrraldlrrIa. PaeHoeecHbre rd HepaBHoBecubre cocrotrHr4]fi
cI'IcreMbI. O6paruurte z ueo6pau{Mbrte npoqeccbr. Kpyronofi rpoqecc (qlm:r). @opirraynurponru
Broporo Ha-9.ura repMoAl4HaMzxz. I{uIxl Kapu r u ero KIII p^ns.Lrileu:rrFrofo fa3a. Tennonrre
ABI'IfareJII4I'I xonoAl,InbHble Marrnurr. Mar<curraamuufi KIl[ rertnoBoro A]lprraren{. 3nrponux.
Crarzcrra'recrrzfi eec (repuoAuHaMrzr{ecKar Bepo{THocrr). 3axou Bo3pacraH}r.r 3HTporrr{r4.
Cratncru'fecKoe roJIKoBaHI4e BTopof o :aarrara repMoArr HaMVKIr'

III. 3nercrpuqecrBo rr MarHerrr3M

19. SleMeurtI reopzg rorfl. CrarxpHr,re v BeKropHsre ror-r n Susuxe. f'pa4zour
cKanflpHofo rIoJIs. ,{znepreuqI4f, BeKTopHoro rroJrr. Porop BeKTOpHofo rronlr. Olep4rop
fauzlsrona (oneparop <na6na>). Oneparop Jlaunaca (ruraunaczan>). Fleroroprre
I,IHTerpaJrbHbre TeopeMbl

3rer<rp n,re cxnir tapwg.
Coxpauenze 14 unBaptraHTHocrb 3apfll\a. flucxperrrocrr, 3aprAa. 3ar<ou Kynona. llolutne
3neKTpocrarl4rrecKofo [or-s. Cunoesre rrkrn:,rkr (tmnuu HarrprxeHHocru). fJipunqran

ToK BeKTopa Harrp.flxeHHo()r'r4. Teopprvra f aycca
cBr3b c 3 ar(oHor{ KyloHa. l{u$ cp ep$H r\krur:',nafl.

faycca n,nfl pacr{era no.nerit.

2 1 . IIgt.HuHa" oneKtpo"tarltqecr<oronort,gnna . Pa6ora czJr s,JreKrpocrar]dqecKoro
nonl. I]uprynflrlufl Harlp-flxeHHocrl4 3neKTpocrarr.rqecKofo rronrt. Porop H,arrprr}KeHr+oorr4

sneK'rpocrarl4r{ecKofo ror-f,. floreHqzarbHocrb (r<oucepnarnnHocrr) oJreKrpocraru{recroro
noJlfl. llorenqvlal. Pasuoctt' noreHrlI4aJlos. Csssr MexAy rroreHrlr.rirJroM r{ rrafiprxefnocrrro
gneKTpocrarllqecKoro rlorl-fl. Ypanueune Ilarutaca.3lerrpzuecnrafi granom. 3.uerrf[qrecxzfi
MoMeHT AI{IOJUI (Aranonrnrrfi nronaeur). lloreuqraan r4 Han.prxenmocrb rroJrr Arznon4. l4orr,reur
cutt, Aeircrnyrorqzft Ha AI,Ilonb Bo BHerrrHeM gneKTpr,rrrecKoM rrolre. Snepnu 4iauon-d n

3neKTpr,rqecKoM rroJre.

22. 3rer<rpz.recKoe ugre s r[srexrpuKax. Cno6o4nrre rr cB.fl3aHHbre 3apfAbr B Be:rlecrBe.
CropoHnrae 3aptAbl. flolxpnrre Ir HerronflpHbre MoJreKyrr,l. Tzur,r Ar,rsJren.Tpr4rcon. Z$nuar,
sneKTpoHHas. u opkreHTaIIIzoHHa"s nonflpr43arlun. flotxpu3\y'eMoclrb MoJreKy,rrbr.

florupzsonaHHocrb (nex:rop rontrpr{3arlnu). O4nopo1nafl.r4 Heo/IHopoAHaJr nonspr.r3arlun. Csssb
lonspl43oBaHHocrI4 c rloBepxHocruofr IlJlorHocrbro [ongpr43?I]tl,oHHoto alupflI\a.

[uelerrpuqecKa.f, Bocnpl{I4Mqr{Bocrb Ber{ecrBa u eE saeucuMocrb or reMrreparyprrf Teopeua

20.

faycca An-fl 3neKTpllqecKoro rloJlfl B AugnerTpr{xe. 3rerrpvqecKoe cMer{eHr4e (arexppauecra-r



aHl'yKrlrrfl) B AI4srIeKTpI4Ke. AI,IgJIeKTpI4qecKa-fl npoHzuaeMocrb cpeAbr. ]lr,r.rnoreHr4e
Harlp.flxeFlHocrI4 sneKTpuqecKoro rroJr.f, B Ar{gnerTpr{xe. I'panr,ruHbre ycno.B.lrrr,1nfl
SneKTpl4rrecKofo rIoJIt Ha fpaHI4IIe pa3Aena "4IzgleKtplzK - Ar{oJreKTpI4K". C)er.neroe,neKTpr4Kl{.

23, . pacnpe4eJreHr4e 3ap_f,AoB B rrpoBorHr46e.
3lerrpocrarl4rlecKoe florle BHyrpI4I4 cHapyxu [poBoAnuxa. fpaHuqHbre yoJroBr4fl r[a rpaHr.rqe
"rIpoBoAHI{r-naKyyM"' 3lexrplruecKlle cnoficrna lpoBoAflrrlefi oSonoqnu Orenrpocrarr,rqecKas
3arII{Ta. Meror uso6paxeHIzfi. fpaHlruHble ycnoBvrs.HarpaHvrle "[poBO!Hr4n-4raer4errpux,,.
3ner<rpo€rvrKocrb ye4nneunofo [poBOAHr4Ka, cr4creMbr rrpoBoAFrrrKoB r{ ]KogAeHoargpa..
3nexfpnue0Kat SHepfilf cl4creMbl ToqeqHbrx 3apf,AoB. 3ueprrar 3apsx(eHrroro rpo'o.[,Hr4Ka)
cvcreMbl rIpoBonHI'IKoB 14 KoHAeHcaropa. Sueprur gneKTpocrarr{rrecKoro rroJrrr. O6{el,ruas
rrnoTHo CTb 3Heptl4r4 SJreKTpocTaTnqecKoro rlo JIs.

24.fucroxnnrrfi grgKTpggeaKgir roK. Xaparrepvcrr4or4o.rrer(rpoclarr4qecKore roKa:
rIJIorHocrL ToKa' cr4lra rora. YcnoBI4e cylqecrBoBanprr aJreKTpr4rrecKoro'roxa. CropgrrHze cr.rJrbr,
Paau^^-. ftn raYYrrrt^ rPasHocrr rroreHIII4aJIoB, Harlp-trlreHl4e, eneKTpoABr4xyrqa-s cuua (3[C). Klraccauec4as
sneKTpoHHat reoput sneKTporlpoBoAkMocrr4 MerannoB. 3ar<onu oua rz fi:xoynx-JlqHr{a B

4ra(f0epeHl;uansuofi $opnre' 3arourr Orr,ra z.{Noynx-JleFrrla B r4Hrerpanbrroft (foprvre. 3arorr
Orvra 4nx HeoAHopoAHoro yxracrKa IIeIII{. llpanzla Kupxro(pa. He4ocraroril-locrb Klacrtzqeglcofr
oner(TpoHHofr reopvu 3neKTporrpoBoA aMocrr4.

rr.r. 3rexrpla.recKrafr ToK B Bar(:yyMe. 3nbxrpourrar
3MI'Iccu-s. Pa6ora BLIXOAa 3neKTpoHoB LI3 Merrurna. 3lercrpu.recrcufi ToK B ra3e. llpoilecclr
uoHvr3arE4lr Ia per<ou6uHaIII{I4. Pa6ora vIoHr43a\uv. llorenquan nlorrvaar\Ln:. y gapua4
I4oHLI3auI{.f,. HecarraocrosrenrHrrft rasonrrft pa3prA. CavocrosremHbrft ra:rosu'fi pa3prA. Bonrr-
aMnepHas xapaKTepr4 crr.rKa ra3 oB of o p a3p flna. Bu4rr p a3prAoB.

26.lIragNra' llonsrue o rIJIa3Me. Cnoco6rr co3ftalkrflrrJrznMbr. Kea3rarrefirpanblroorb
rIna3MbI. SnexrponpoBolHocrb tIJIa3Mr,I. [e6aenclcl,rftpagnyc (4e6aencxirfl f\nvr1a)
sKpaHr4poBa]d'Lrs..llnasMeuHas qacrora.. HugxorerraneparyfrftaflnJra3Ma V e€) [pr.rMeHEHzre.
Brrcor<orevneparypHat IIJra3Ma. llpodneua ocyqecrBneHrzrr yrpaBJr.f,eMoro repMo.rr4epHoro
cr4HTe3a.

27. Marnurnoe none E BaKyyMe. 3aron Alrnepa. Maru[rnas r,rHAyro;r4{. 3ar<o4Ijuo -
Canapa (sarou Buo - Canapa- Jlannaoa). llousrue MarHr{THoro rroJrr. I]pauqmu c),Tepno3r4rlr4r4
MarHarHbrx noleft. CutallclpeHqa v. cvraAunepa. Bnrolc c roKoM B Marln:HTr{oM rreJrer.
MarHIarHrrfi ltouenr. Moveur cttr., $eitcrnyrorquft Ha parvmy c roKoM Bo BHemHeM MarHrrrHoM
nole. MarHI4THoe Ilone [p-flMonnneftnoro 14 KpyroBoro roKoB. I-{zpxynx4rz.a nerrop{ uarHwrHofi
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29. Marnzfiroe none e neqecrne. llonsrze Marnr4THoro MoMeHTa afoMa. Muftpo- u
MaKporoKrl. MonexylspHble roKI4. HauaruzqeHHocrb (BeKTop HaMafHr4qaBernprs). MarnrarHas
nooIIpI{I4MqI'IBocrb BelrlecrlBa u eE sanucuMocrb or reMleparyprr. 3arorr rroJrrFrofo rloK:a (TeopeMa
o IlnpKytr'qqvn IJanpfl]r.eHHocrl{ MafHI4THoro nolx) B Belt(ecrBe. Hanprx€iHHocrb MalFrrrrHoro
IIoJI-fl B BelnlecrBe. Marnnrua-q rrpoHl4llaeMocrb cpeAbr. Z.u4yxq.ar MafHzlHofo rroJ].[ B
BelrlecrBe. fpauu'rHrre ycnoBl4-t{ AJII MarHI{THofo rroJr-fl Hi} rpaHrrue pa3Aerra 4nyx c$e4. Turru
MarHeTr4KOB. TO.rxa Kropu.,,{ouenrr. Kpunar HaMarHr4qr4 BaHr4s.,,

30' SreKrpoMaruurHaq LIHrru. onrtr QapaSet. Marrnarsrrft noror. OIC unrayKrlr{rr.
ocuosHoft 3aKoH 3neKTpoMafuuruoft IlHAyKrIt4r4 (saxou dr>apa4erx). Blrno;qocFroBHopo 3aKoHa
SneKTpoMarnurnofr IrHryKrII4I4 143 3aKoHa coxpaHeHr4{ gHeprrla, a raK6e s.a ocHoBe
sneKrpoHHofi reoprzv. llpanrano JIeHIt;a (sarou Jlenua). fnnenue caMorrHryKur4r4.
I4n4yrrznnocrr. ZH4yKTI4IlHocrb AnI4HHoro coneHor4,4a. Tor<u 3aMbrxaHr4.fl v pa3MblK a'uflr\enu.
-flereHze nsal4llHofi IzHAyKtIIrLt. Bgaznruas I4HAyr(TrrBHocrr. 3neprr4r MafEprr*roao arou".
06r eMuas rrJrorHo crb 3Hepn,rrz MarHr4rrHoro rro Jrr.

IV. Kole6aHrrfl r{ BoJrHr,r

31. A4exanu'recKlle Kone . Cno6o4urre (co6crneHnue) n BbrHyx2r:ennrre (ore6 aHLrg.
floH{rue o6 aeroKore6anusx. {nSQepeullr4anbHoe ypaBrreHr{e fapMonl,ruecnrax rcorleciattuiru
ero pelxeHl4e' XapaxrepvcruKrr rapMoHl4qecxux rcore6 anuit.llonnrze o rirpMoHr4r{gcKoM rz
aHfapMoHl4qecKoM oclll'ulnsrope. ?IsoxpoHHocrl r<ole6anuft. 3neprzx faprvroH1rqecKnK
role6anraft. Cloxeurze oAI'IHaKoBo HalpaBneHHbx (cxampurx) raprraouz,{ecKr{x xdne6anuff.
Meror ner<ropnoft AI{arpaMMbI. Bzeuus, CnoNenze B3ar4MHo rrepleHAr4r(ynrrrpr{brx (Berrropr+srx)
rapMoHl'Iqecrzx xone6ailnir. (Dzryprr JlaccaNy. [u$SepeHrlrraJrbHoe ypaBrreHr4e 3atry.Karoqt4x
roleSaszft I4 efo pemeurze. Anepzo4z.recxzfi rrpoqecc. rlacrora ra rcoe$fi.aqlreHT 34TyxaHr4 rr.
Ilorapra$uu'reclsafi AeI(peMeHT porHocrE, rcore6arenrHgfi cucrev6r.
[n0Sepenql{anbHoe ypaBHeHI{ r<one6aHufi u efo pemenrze, Avnn Ary,uarz (pa:a
IIpI4 BbIHyNAeHHbIX MeXaHI{qec Mexauz.recxrzit pe:onan<:. Pegonaqcrrbre
KpI4BbIe. CooTlroureHl4e MexAy $asauu BblHyxnarcrqeft cvnn,r 14 cKopocrr4 npr4 rvrexaHurrpcKoM
pe3oHaHce. Cuexrp xone6anzfi, rroHrrkre o pa3noxeHuz (D.yple.

32.Mgxa.Harc9Eag solrnrr. Mexanrasna o6pasoBalkrs.Mexanr4qecKr4x rloJrH n ynfy:ofi cpe,4e.
Ilpo4olrHrre 14 rlorrepeqHble BoJIHrL BonHonoe ypaBHeHrze 14 erc) pemeHze. .faprvroH4rr{ecKr4e
BOJIHbI nvxxapaKTepI4crI'IKI'I. Y4apHsre BoJIHrI. flpIaHqan cyneprro3r{rlrlr4 tB()nH r{ rppHr4rla ero
npI'IMeHI4Moorz' OasoBail cKopocrb I{ Atlcrrepcrdr BonH. Boruonclft rraKer z rpynrroBpr cKopocrb.
flon-srue o KorepeHrHocrll. Llnrep$epeHrlr{r BonH. Crosque BorrHhr. 3(prpgxr llonn(pa arr
3ByKoBbrx BoJrH. Yntrpa- z raH$pa:nyrcu.

33. 3ner<rpon4arnprrnrre xore6anzq. [uSSepeHrIVaJrbHoe ypaBHeHr.{e xone6anilft s
xone6arenrHoM KoHType 14 ero perreHue. {zS$epeHrlr{ant,Hoe ypaBueHrde 3aryxarc4lrrx
3neKrpoMarHI4THbIX role6anufi v ero pemenue. r{acrora ra xoe(f$ilqrreHT:}aryKaHr44
sneKrpoMarHl4THofo xone6auzs. JlorapzSrrllzqecxuft AeKpeMeHT 3.ctTyxalkr:t a 4o6po1-rHocrr
KoHrypa' [uS$epeHrII4aJIbHoe ypaBHenre BbrHyxAeHubrx sneKTpoMarHr4Trmrx xone$arrprfi ra ero
peIxeHI'Ie. Aunnrzry4au $asa npla Bbllttyx(AeHHbrx gJreKTpc)Marurzrrgbrx xone6anprsx. Fe:onanc s
r<one6arenrHoM KoHType. PesoHaHcHbIe Kpr.rBrre AJrr HarrprrrxeHr.r s. 14 cr41;;.:rox3. lleplrr,reuurrfi
TOK.



3a. 3rgKTlqM@rHLrrulre BoJrHbr. oapa4eenc Kafl krMilr(cBerJroBcKa, TpaKToBKr,r ,BJreHr4fl
sneKrpoMarHurHoft I4HIyKIII{I4. Tox cuerqenzg. 3nexrpoMarHzTHoe rroJre. Cncrervr@ ypanneHzfi
Maxcbella, BolHoeoe ypaBHeHI4e ArIs oneKTpoMarHr4THoro rrors I,r ero perrrenue. exppocr,r

Oononsue ceoftc;rezL sneKTppMafHr4THbx
oro nors. TlslyueHue lunonf.

Arrs sleKTpoMafHr4Tr{hlx EoJrH. Ilftkarra
SneKTpoMafHr4THbrX BoJrH.

V. Onrulca

35.PaqlpqgrpgEgE49.cBera qepe3 rpaHv[y AByx cpgg. 3nemrpoMar]ralnar rrqupora
cBera' flpunqun fiofirenca. 3arourr orpaxeHru r.r npenoMneHr4s. A6co-rrxr:r,nnrfi z
orHocl4TeJlnnrrft rloKa3areJla npenoMJlenus. floruoe BHyrpeHHee orpor(errr4e. Cner6eoarr.
feouerprzvecKa.fl orITI4Ka KaK npeAenr,Hbrfi clyuafi sornonorl olrrt4Kr{. On:uaqecrrae
I{HcTpyMeHTbr.

3 6. LIHrepO epenq[s ceera. MoH oxpoMarr.rqecKrze v HeMoFroxpoMarrzprecKpre Ben Hbr.
flpnHqIan cyleprlo3l4rJrrtrv I4HTeHcrrBHocrb rrp,n cJroxeur4ll cBer,oBbrx BoJr.H. BpelrerlHirx
KorepeHTHocrr. Bpelu v nnv:ua KorepeHTuocru. llpocrpzrHcrBeHHa-{ Korepenrrnocri. pa4rayc
KorepeHTHocrz' Onrz-{eoKa.a AnI4Ha nyrlr. Ontz.recxas pit3Hocrb xoAa. lPzLcqer
I.rHrep(fepeuqzoHHofi I(aprrdHbr or AB)/x KorepeHTHbrx rzc1torrg1rKoB. llono<:rr pannoft Tonrlr4Hbr 14

paBHoro HaKJIoHa. MuorolyueBail IzHTep(pepeHrlrax. Cnoco6u nr)JDrreHr.rs norepeurfrux Jryuefi.
l,InrepSepoMerpbr.

37. ag$pqaqa4-qlgla. llpzuqzu fiofirenca - @peHenx. Mero4 3oEr (DpeHenr.

llpxnonnHefinoe pacrpocrpaHeHrle cBera. {z$paxqua @peuerr. ,{z{rpaxurzn (Dper{elx or
Kpyrnoro orBepcrl{f, Ir Kpyrnoro AI4cKa. [uQpaxqnx Opeueu or Kpa{ r]oJrynnocKopT2.

:o(pepa or 6ecxoneqHo AJrr.rHHofi np.:nuofi uenll.
paKrlr.{s or oAHoMepuofi au Spaxqruro uHoft p er4erKr.r.

orx rzHcrpyMeHroB. llonsrze o ro.uorpaSuu.

38. |Iqupa3gqar crgra. EcrecrnenHufi Lr ron-spr,r3osanHufi cser. CleueHb nols]lu3arJkr1r.
flonrpzsaqlzfl. cBera rlpu ilpenoMJleHr,ra 14 orpalKeHva. 3arou Bprccrepa. llonxpusaqu fl ilppr
4noffuou nyqenpenoMJleHllld. O6rrxnoeenusrft u Heo6rmnoeeuHrrfi nyqn. ,Onruqecr{as ocr
Kpl'Icranna. flonrpou4bl LI nontpl43aqlloHHbre rrpr43Mbr. llonxpz:aropbr r.r aua:lzsaroir,l. 3aron
Manroca' llolynonnoBrle I4 qerBeprrBoJrr{oBbre rrJracrrzHxr4. IrlcryccrneHniur ourvqepKa{
aHr,r3 orporrus. OnruqecKiu{ aKTr.rBHo crb Beqe crB a. 3 S S exr e ap ap;,ex.

39.Arc-rr9pgaa-qEgra. l3arpy4HeHl4t B oner(rpoMarnrzrHofi ]reopr4r4 Maxceerra.
HopltzurlHax I4 aHoMitJIbHas ALlcrrepcrza. Mero4rr ua6nro4e:nars. Arrcnepcvtrr.,llpzsnaalu,tecxu.itu
4Ia$parqraonnrrfi crreKTpbr. Slexrponuas reopr4s Arrcnepcr4r4 cBera. llor.norqenr{e cBera. 3arcoH
Byrepa. L{nera reJr r{ crreKTpbr rrornoqeHr.rr.

5. OEPA3 OBATEJIbHbIE TEXHOJIOI-ITZI

t JlerqvoHHo-ceMlzHapcKaJ{ cl.rcreMa o6yvenz-a (rpa4raqzon.Hbre JreK[Ir4oHHbre vr
la6oparopulre zanrrtut) c [cronb3oBaHr4eM rrpe,4MeroB My3er 4es:rlr4or{Hbrx
AeMoHcrparlufi rz ycrpoitcre $usurrecKoro np aKTr4 KyMa.



flpuveueuae Myrrbrr4MeAr4a r:exuororufi: [poBeAeHr,re JreK
trPAKTI4I{ECKI{X ZANgrUfr. C UCIIOJIb3OBAFIIICM KOMIIbK)TEPHbIX
AeMoHcrpalu{oHHbfx BI4A0opoJIIrKoB c rroMorrlbro KoMnF,rorepHo
3BM r4 renesKpaHa.

I'lusopuaqlroHHo-KoMMyHrrKarIlroHH're rexHorrofr.r H rlrs. Mor r4Topr4H
r4 orIeHKr4 reryulefi yueouoft Ae.srerbHocrrr cryAeHron (nHrepuer, Sk
MeroArzqecxufi xouulrexc Blfy ua nlarsopvre Moodle z ap.).

1.

2.

Jlexqnonubre r{ [paKTr4r{ecKrre 3aHflTus. KaK HayqHbre xoHsepeHqrzu
pe3ynbTaraM IoKnaAoBcTyAeHroB

Pa:6op KoHKperHbrx cury aguit

6. OUEHOTTHbTE CPEACTBA [Jrrr :rEKyrrlrDfo
YCIIEBAEMOCTI4, IIPOMEXYTOIIHOIZ ATTECTALTVruI ilocBoEHr4r AI4CUIIIJTT4HbI Vl YIIEEHO..METO
OEE CIIETIEHME CAMO CTO.'ITEJIbHOIZ PAEOTbI CTY ITEHTO

Ceruecrp 2
o Bonpocr,r AJrr rroAroroBKz n peftruxr._KoHTpo;rrc J\bl

Kuneru-{ecKarr sHep''.f, Bparqaroulerocs rBepAoro,rela (c nrrno4ov ).t{acrnua nraccofi m ABrr)r(ercr 3aMe.qJIeHHo rro oKpy)KHocrn c rIeHTpoM B TorI
cKopocrbro i . Y xazats Ha pr4cyHKe HanpaBneHr4{ BeKropon yr,noeoi,r oKopoc
MoMeHTa aMrlynbca Zs' oruoczreJrbHo roqKz O, uprrexquro MoMeFrra rzMrryn
L 
", 

uoptvtwtsrtoe w n, TaHfeHrlrran 
"no" W n rroJrH 

" fr y cnopeHr4 f, .

ocb Bp.

i = (3 sina)fi r (4 cos4t)ey,MaccarorrKr4 m:0,5 xr. onpe4errr,rr6 Kr4Her
sHefpr4ro roqKr4 u pa60ry carr,r r.sx(ecra qepe3 nl4 <>exyup: rrocne Eraqura nBu

OHHSIX lI
peseHrarlufi,

rrpoeKTopa,

, KOHTpOJITI

pe, yue6Ho-

JI'I
T4TO|AM
TIECKOE

tO co
.+
0)t

Ha ocb z

pr4 c.)

Kyro



4.MoueHr r4Heprlr4r4 oAHopoAHofo Ar4cKa (cnrolruoro rlrdnr,rHnlpa) (c nuno4onn).
S.oAHopo4nrrfi 4racr Bparrlaercs c 3aMeAJreHraeM BoKpyr ocr{, rpoxoAsrreit uepes

rIepneHAI'IKynspHo IrJIocKocrLI ALrcKa. Yxasarr Ha pvcyHKe HarrpaBneHr4tr BeKTopoB
cKopocrr{ il, rr,roueura r.rMrrynbca f, yrnonoro ycKopenun f, MoMeHTa cznrr r@.

6.Marepna:rbHall ToqKa ABrrx(erc-fl rlo oKpyxHocrrl paAr{ycon R. Ee ranrenqpranr
Ir3MeHterc.s ro 3aKoHy Wt:kt. rAe h>0. B xaroft MoMeHT BpeMeHr4 t c nauana 4nra
Monyn[ HopManbHoro r4 Tar{reHrlr,raJrbHofo ycKopeHzr 6yly[ panHsr?

T.Yrvruon<er+I4e BeKTopon. Berropnoe [por43BeAeHr,re (onpe4eneu[e, cuocc,6br Bbrrr

8.9enonerc crolrr Ha Bparrlarcrqeficx cKaMbe Xyroncr<oro co crepxHeM r] pyKax,
pacnono)KelrHblM ropll3oHTilnsno. Ecrz crepxeHb rroBepr{yrb B Beprr4Kan.6Hoe

a) ynaeunurlrrc.f, MoMeHT r{Heprllrr{ c[c'reMbr;
b) yrpnu-t4Tcr yrnoBalr cKopocrb;
c) vrorraenr r4MfryJrbca cr4creMbl He u3MeHI{Tc.f,;

d) ylren;lrnTc-s Kr.rHerr,rqecKas gHeprrrfl cr4creMhr.

Bu6part flpaBr4nbHbrfi o'rner. llo.{cHlrrr.

oAHoponHoro rlprnr4FrApa panrycoM R c4enalz nonuff, y,4anLrB BH

N2 ot oclr cr.rMMerpnn Bo clcoltxo pa3 rr3Mel;,urcs.MoMeHT r4

orHocr,rreJrbHo yKa3aHHofi ocz?

1 0. 3 axoH coxpaHeHr4.fl MoMeHTa r{Mrrynbca (c ntrn o4orvr).

l l,floreuquaJrb:uas. eHeprl4.x qacrr,rrlbr orrr4cbrBaercr BbrpaxeH[eM U:3x't- [2.x. llpn
3HaqeHr4r4 x ycKopeHr4e rracrr4rlbr 6y4er paBHo Hynro?
12. spa\aerc-l BoKpyr HerIoABIDKuofi ocz raK, qro yron efo rroBopora Merrferc-s B

or BpeMeHI{ t no saxony p = 2n(. of - 5, r4e a>0, b>0. lfafrru MoMeHT BpeMeHr4

r{t4ciro o6oporon N 4o ocraHoBKrr.

13.Cn-{gr Mex,4y froreHrlr.raJrrnoft suepruefi.u culoi,t ( c nuno4oru).
14.r{ro Ha36,rBaercs MoMeHToM r4Mrrynbca? Yxa3arr, Ha przcyHKe BeKTop MOMeFrra

oru^nr{TeJlbHo rorIKI.,I O, a tarxe eto ilpoeKulzlo Ha ocs zl

9.I4s cnroruHoro
qacTb paAnycoM

L

P.

rrynbca

AX{CKa

oBolz

'FCKOpeHr4e

vux).

HIOIO
I.

r4kfrera =

.ACI,IMOCTI4

a TarcKe



15'rlnar(popMa B BLIAe AlrcKa Bpalqaerc.fl rro r{Heprl}rr4 oKOJro BeprgKaJrbuofi ocu c
nfl4 trH-t. Ha xparo unarsopntrr clol4T qeJroBeK. Kor.4a qenorBe1 rrepemen B rle
nnarSopnau, qacrora Bbrpocna go n2='25twraH-l . Macca qenoBeKa 70 rr. orrpe4enz
nlar$opn'Gr. Movrenr I4HepII?II4 rIeJIoBeKa paccqr4Tarb KaK AJr.f, Marepr4uunb,noft roq

16.3axou coxpaHeHr{fl rrMrryJrbca (c nuno4ou). IIpu KaKr4x ycnoBr{rx peanbrro
oror 3aKoH na 3eule?
17'r{ro Ha3blBaerc{ MoMeHTou cumr? vKasam Ha pr.rcyHxe HalpaBJreHrre seKTopa
cI'InbI orHocI4TeJIbHo rorIKI4 O. Vxasam raKxe MoMeHT cIrJIr,I orrrocl{TeJlblro oclr z.

l8.3asacuMocrb KoopAI4Har ABI{}KeHuifl qacrvubr or BpeMeHr.r r{Meer nra4 x.=bsincrlt.
z:0, rge a,b, Lr tD - KoHcraHTbI.

a) olpeAenr4Tb pa4rryc- BeKTop #, cxopocrr # u ycropenze 14i qacrr4rlbr;

b) Haftru ypaBHeHr,re rpaeKTopr4r.r n{acrarlhr.

l9.Hezueplll4anbHbre crlcreMbl orcqera. A6comorHbre v o,rHocr4TeJrbHrre c,KoDocrr.r.
I{Hepqur4 (c nmo4olvr).

2}.Yxaxu're HarrpaBneHr4e yrnoBoft cropocru [peqecc]rrz rr4pocx.ona d,, eowr M

yrnoBafl cKopocrr rr4pocKona d llo.scHrarb perueHrle.

2r.MarepuurbHas.TorrKa (vacrzqa) uaccoft m6poneHa rroA yrnoM o K rop?r3oHTy c r
cKopocrblo r.J' Tpaexropafl rlonera JIe)fl,IT B Beprr4Kantnoft nlocr(ocrr4 XY (cnr. prac.

HarlpaBneHa <<Ha nac>. IlpeHe6perar colporrlBneHr4eM Bo3lllxa, uaittu3aBucrdMocr6
BpeMeHr4 MOMeHTa cr.rJrbr rDr(ecrr4 I.{c, Aeftcrnyrcrqefo Ha qacrr4rly.

22.Teopewa o ABrrxeHkrn r\etTpar{Hepuur (c nueo4orra).

\-/
F

a

Maccy

:arcoscDt,

bHOI,I

Ocl, z



23'Karcue nyHKTbr cneAylolqero yrBepxAeHrrr crpaBe4rranrr? Mouenr r4Heprlrrr4
OTHOCI4TeJIbHO OCI4 BparrleHI{r 3aBI CI4T OT:

a) or [oJro]KeHrz fl, ocv BpatqeHr4_,r;

b) or MoMeHTa cr{Jrhr;

c) oT MaCCbr treJra;

d) or yrnoBolo ycKopeHr{.f, rena.
24.Terc rr,raccoft m:0,1 xr 6pomeHo c HeKoropofi nrrco,rbr B ropr43oHTaJrr,HoM

cKopocrblo 20 vlc'Haftru MoAynb rIpI4paIIIeHLr.fl MoMeHra r4Mnynr,c arerra l.tTl orH
ToqKz 6pocauut3a rrepBbre 5,0 c. colporrrBneHr4eM Bo3Ayxa npeHe6peur,

2 5 .CxuxpHo e nporl3BeAeHr4e (onpe4eneHue, cnoco6 pac.rera).
26.Hanucarb ypaBHeHkre ABr4meHr4fl ArrATeJraMaccoitm,naKoropoe 4effc,rnyer
corrpoTr4BneHurfl-, Ilpollopuuo }j^aJrbIJaA cKOpOCTr4.

2T.Epycolt ABpIXercf, BAonb ropl43oHTanrnoft noeepxHocrt4 no4 4efrcrnr4reM rrocro
BEIIZqI{HE CZJIbI, HAIIPABNEHUOft NO4 Y|NOM O K TOPII3OHIY. KOEQSI{IIUCIIT TPEHVfl
6pycrorra lr rroBepxHocrbro paBeH 0,25.frpuKaKoM 3Hatrerruo, yrJra o ycKopeHr4e
rroBepxHocra 6y4er MaKcvManbHrrrr,r?

2S.YpanHeHI4e MoMeHroe. VpanHeHIre Ar4HaMr{Kr4 Bpaqarenbnolo ABr4meHrrr orgoc
HerronBr4xHoft ocu (c eueo4ou).
29. CS opruynr4poBarr reopeMy Lllrefi nepa.
3O.To-ur<uft oAHopoAHbrfi crepxenr 4rznHoft L uoxrer Bparrlarbc.{ BoKpyr
npoxoAtrqef uepes KoHeII crepx{Ht rlepneH,4lrKynrpuo err,ry. CrepxeHb orKJroHrrJrr4
rIoJIoxeHI4.fl paBuoBecl{s u orlycrzrn. OnpeAeJrr4Tb cKopocrb v6rr4xgero Kor{qa
MOMeHT rrpoxoxAeHr4fl, paBlJoBeckrfl .

31.r{ro Ha3blBaercs MoMeHToM klMnynLca? Vrca^sarr Ha pr4oyHKe BeKTop MoMeHTa
orE^^r.ITeJI6Ho roqKn O, a raxxe ero npoeKurlro Ha ocb z.

F

r4u co

T]:TEJIbHO

IIo

e)KAy

BAOnb

TEJIbHO

t;HoI4 0cI4,

90rl: or
B

IIyn6ca



32.Teno Bparrlaerc.r{ BoKpyr HenoABr,rxuofi ocz rax, qro yfon ero rroBopora MeH

3aBI{cLIMocrrr or BpeMeHI4 t uo sar<ony p, = lri or - 4. ), r4e a)0, b>0. I{zrfirpr rra
!

T, a raK)Ke qr,rcJro o6opolon N 4o ocrzuroBKr4.

3 3 . MonreHr z Heprlr4r,r roHKof o oAHop'JAHoro crepxH,q ortro crrreJrbHo o ctr !

KoHerI crepxH{ (c nrrno4orr,l).

34.Hacrwptraccoft m ABl4xercfl 3iIMeAJreHHo rro oKpyncocrr{ c ueHTpoM B ToqKe
cKopocrblo u. YxagaG Ha plrcyHKe HarlpaBrreHrrr BeKTopon yrnonofi cropocrra d,
I4Mrrynbca f oruoczreJrbHo roqKr4 o, npoexquro MoMeHT,a rzMnynbca , rr"",,T1,
ffi, ,u".."rlrraJrbHoe @ rz nonuo. lEy"nop elufl'

35.Crana c KoMrroHeHTaMr4 (3, 4, 5) H upuroxeHa K roqKe c Kooprr{H aranpr (4,2,3)
a) rraorrlenr cr4nbr Si ot"or"reJrb'o HaquraKoopAr{HaT;

b) nao4yns ne;ctopa lfr l;

c.) [poeKrlr.rro Ha ocb z MoMeHra cralrr Mu.

36.BrrqrzcneHl4e MoMeHTa I{HepIIur4 crep)Knf, orHocr4TeJrbrro ocr4, npoxo4xnqeft

37.fli1'cx Bpalqaerc.{ paBHoMepHo c HeKoropoft yuonofi crcopocrrro rrr. Ha.rnHafl c
BpeMeHLI t:0, ua nero 4eficlByer MoMeHT cr{Jr, rpa(fux npeueuuofi 3aBr4cr{lyoc1-rir K

rrpeAcraBJreH Ha pr4cyHre, Hapucyftre rpa(pux, [paBlrnbHo orpilKarouuiz; zauuc
I4Mrrynbca oT BpeMeHr4

M

ot t1 tz

rlpoxoAt

B

Hlr BpeMeHr{

co

EHTA

EIO KOHEII.

a

fo
MOMEHTA



38.C$oprrayrurpoBarb reopeMy Illrefiuepa. BrrqncreHr4e MoMeHra r{Hepr{rrr4

orHocr.rreJrbHo ocIl, rrpoxo!,rqefr uepes ero rIeHTp Macc.

39,rlro Ha3blBaerct MoMeHToM I,IMrryJrbca? Yxasam Ha p[cyHKe BeKTop MoMeHTa 14

orHocr.,ITeJIbHo roqKr{ O, a taxxe ero [poeKIII4ro Ha ocb z,

40.3anucuMocrb KoopAllnar ABI4xeHr,rs qacrr,rrlbr or BpeMeHr4 r{Meer nr,rg x:bsinrrrt,
z:0, rge a,b, vr o - KoHcraHTrI.

a) onpeAenr4Tb parilyc- BeKrop i, cxopocrr, # u ycrcope,u*" lF qacu{qbr;

b) nairru ypanneuve rpaeKTopr4r{ qacrr4rIbr.

4l.KorvruoueHTbl cKopocr[ rlacrr4rlbr rr3MeHrrorcr co BpeMeHeM rro 3aKor{aM v
vr:asinqt, v":0, f4e a rr cD -- KoHcraHlbr.HafttuMoAynlr cKopocrlr l"l, y.uop.n"" I
yrontrMexAy#uitl.r.

42.Marepnurbnar ToqKa M 4nrzNercr no oKpyxHocrr4 co cKopc,crrro i,l, Hta puc. 1

rpa(prar 3aBIrcIiMocrLI [poeKIII4I4 cKopocrr.r as. or BpeMeHu ( i -eAr.rHprrrHr,rir nelcrop

noJloxvreJlbHoro HanpaBneHvls, vr - rrpoeKrlr{ s i rtaero rrarrpaBnenrae). llpu erou
rroJrHoro HarrpaBrreHvrfl.Hapuc.2 r{Meer HarrpaBneHue a) 4 b)3 c)2 d)1

pvrc.2

43.I{enrp nracc ( znepqzu). Teopeua o IBr4xeHHv rleHrpa Macc.

Bonpocrr n pefirunr-nonrponro }lb2
Mo.rexyrnpHo-KrrHernqecKas reopnq rrAeaJrr,Horo ra3a

u Haqara TepMoAuHaMr.rKIt

F

Bapuaum I

1. 3auucarr ocHotsHoe ypaBHeHr{e

MoneKynspHo-Kr4Herr{qecxofi reopuu.
2. Kaxos cMbrcrr QyHxqrau

pacnpe4erenur?

Bapuaum2

1. rlro Ha3rlBaerc.fl qHoJroM

ceo6orrr MexaHr4qecKofi ozcreurr?
2. Kaxos cMbrcJr ycJroBr4tr r{opM

rlynxqzz pacupe4eneuux?

IIynbca

y==acos(J)t,

l, a raxxe

OKA3AII

TIO-f,CHI,ITb.

poBKr.r



3. Hauracarr Qopvryrry o[peAeJreHri;r
cpeAHefo 3HaqeHr4{ Henoropofi Belrlrvrlubr x,
sua-r Syunqr{r4ro pacrpe gerreuur. f(x).

4. Telo nepexoAr,rr rzs cocro.sua.fl I s
cocrorHrre 3 ogzu pa3 xrocpeAcrBoM
npoqecca 7-2-3, a apyrofi pas l-4-3.lJ xaxonr
npoqecce rz3MeHeHr4e nnyrpeuueft 3Heprr4r4

6olsnre: LU;24vnvl
fas ra,4eanr,urrfi.

LUl-$?

9. rleruy paBHo lrr4cJro crenenefi
ceo6o4sr AJr.s MoneKyml COz c ) reroM
rcole6arel sHoro ABlr)KeH n-n uol eryl?

10. B anyx cocyAax upu xounar:uofi
TeMrreparype xpaHzTc-rr lo I naolro rasa. B
nepBoM cocyAe ra3 cocToHT r43 oAHOarOMHbrX

MOJIeKyJI, a BO BTOpoM + U3 AByXaToMHbIX.
Onpe4errzr orHorrreHlre BnyrpeHHlrx
sneprufi orlrx rzr3oB Utl,Uz?

Bapuanm I
l. C$opuynupoBarb reopeMy faycca

Anq BeKTOpa l1.
2. Hatucars fpaHr{rrrrbre ycroBr4fl Ar.s

HopManbHbrx cocTaBr_srcilIrrx BeKTopoB
HanpDKeHHOCTI.I kr SJIeKTpr4LIeCKOIO

cNrer{eHr.r_q Ha rpaHr,rqe AByx AHsJreKTprrKOB.

3. B qerra cMbrcJr gJreKTpocrarz.{ecxofi

saqurr,I?
4. 9euy paBeH rroreHrlt4rrJr B qerrrpe

3apfiKeHHoro Konbl{a {p6?

5. flora.fl 3apfiKeHHas, cQepa

oKpy)KeHa cQepzvecxzMr{ cJrofl Mu

ArDJreKrpMKon (cvr. pucynor)

o6revre?

Boupocrr n pefirunr-nonrpolro Nb3

S.rercrpocraruKa rr [ocrofl HHnrfi rort

pzcyuon)

3. Bupaszrb Beporrr{ocrb

Syuxqurc pacrpeAeneHr.rjr.

4, lfero nepexoAzr rr3 cocrot
cocTosHu e J oArrH pir3 nocpe,4cTBoM
l-2-3, a Apyrofi paz I-4-3.ll xaxou
I43MeHeHr4e nnyrpeuuefi 3H{lprr4t4

24vlrv A, UA-z? las u21eal.snufi.

1s

qecce

ure: A

^nt I
truT

9. IIp" KaKux ycnoBpr{x (nop ! Z), ras
MO)KHO CLII4TATD N.UEAIbHT,III?

10. B anyx cocyAax npu
TeMnepaType xpaHvTcf no 1 rr,romo .B
nepBoM cocyAe l'a3 cocTor,fl'Lt3 o HbIX
MOJIeKyJT, a BO BltOpOM - H3 TpeXaTOM

Onpe4emrrb ornroilreHue Mor.flpHLIX
TelrJloeMKocrefr orux ful3oB nDIz HHOM

Bapuaum2
1. Cl$opuynvpoBalb reopeMy

Ifaycca 4lr eenropa D'.
2. Halucars rpaHrrrrHbre ycJro

TaHreHrII4ZIJIbHbrX COCTaBJLflI()tUt4X B

u D" uarpaHr4qe pa3AeJra AByx

3. Hanucarr Bbrpaxerrr4q AJrt
SHepfI4pI 3fi eKTpt4rIeCKOf O [OIr.

4.9evry paBlaa Harrpr,xeHFrocrr I rreHrpe
3aptlr(eHHofo r<olrqa E6?

5. floras 3apfl)r(eHHar c$epa o

cSepuuecraMr{ c.[osMrz AzEJreKTprzKon (ctr.

e=2



flocrpourl 3aBI,Ic I4Mocrb

HarrpffKeHHocrH or paguyca E(r).

6. Or:nqecrutfi crrolcl 4nuercrpuuecxoil
rpoHlillaeMocrK cpeAbr

7. Hro raKoe ereniponnuxyqaq cuna?

8. C$oprvrynupoBarb 1-fi garos KupxroQ
9. 3aracarr 3aKoH OMa s roramHoil

Qoprue.
1 0. Cym KJraccur{ecKofi erercrpoHt'tofi

Teopupr SJreKTponpoBoAIrMocTH MeTaJIJIO B.

I 1. Paccqnrarb uHpKyJIsIrHIo BeKTopa
HE no saururyroMy KoHrpy ABCDA n

CAEJIATb BbIBOAbI O TIOTEHIII'IZUIbHOCTH ITOJI',

B
A

D
t-t-_D E.

12, lIo r4ssecrHofi BaBHcHMocrI,I

rroreHrruarra <p(r) nocrpouTb KaqecrBeHHo

3aBucuMocrb MoAyns Har psxeHH ocru E(r).

Bapuaum I

1. Pacrcprnr iloHiTne. MarHurnaq
HHAyKtIHt, ed cvr,tcl.

2, CdoprravlnpoBaHTb 3aKoH rloJrHoro-p
ToKa Anrr aercropa B ,

Cen'recrP 3

Boupocst n peiirunr-rcourpo.nrc Nb 1

Marnurnoe rroJIe I{ SJreKTpoMarHHTHar uHAyKIIuq

flocrpourl 3aBI4cI,IMocT'b noreH

paarryca q(r).

6, @HsraqecKtzfi clmtc.n BeKropa
v

nonrpr43oBaHHocrn P .

7. 9lo raKoe Hanpf,xenue?
8, C$opnrynlrpoBarb 2-r,"t saKon

9, 3anncarr 3aKoH lxoyla-Jlen B

norcalruofi Qopue.
10, B qeru cocronr He.[

ruraccnqecKofi elercrpoHHoii'reopulz
sne KTpotrpoBoAHMocTH N,lelaJUOS?

3aMKnyroMy KoHrpy ABCDA H cAeJI

O HOTEHUHAJIbHOQTH IIOIq,

Hanps)r(eHFlocrn E(r) Tlocrpot4TI' I( a

3aBrrcrrMocrb noreHuztul a q(!').

Bapuaum2
C(toptvynupoBamb:

1. 3arcon Bao u Cazapa, ero $ra
cMbrcJI.

I 1. Paccqnrarb rrlrpKynflualo
P
Eno

r.rpxroQa,

BT,IBOAbi

EHHO

P
E

12. IIo useecrHofi 3aBucnMoern JTfl

,recrcr4h

P
paH.2. 3axoH [oJrHofo rol{a,Ilflfl



3, C$opnrylr4poBaHrr rpaHr.rrrHbre
ycnoBrilr AJr{ TaHf eHrlrdaJrbHbrx

cocraBJrflrorqlrxBeKTopou E " fi.
' 4. r{euy paneu ualuzruufi uouenrf,

BarKa c roKoM I? Kyaa oH HarrpaBneu (crvr.
pucynon)?

5. B '{eN,{ 3aKJIIoLIaerc.rr .rIBJreHI,Ie
gJIeKTpoMaf nzruoft prHAynr\Lrv\ rreMy paBHa
t4al CQopvrynrEpoBarb npaBr.rlo Jleuqa.

6.Ilpono4xrqa.rr rrgpeMbrqKa ABulKerc_fl

BAoJrb rrpoBoArulefi pavrcz 
"o 

cxopo"'mro 0
B MarHr4THoM rroJre B. yn*-"
HarrpaBneHr{e uHAyKrIr4oHHoro roKa.

7. fian rpa$zn r43MeHeHr{r

MafHprTHofo IIoToKa oT BpeMeHV.

Yragam ero HanpaBnenue (cna.

5. -f,sreHre caMor,rHAyKrlr,rr{ r4

BarzMor4HAyrqzu, nx 3[C.

6.flporrogrrqafl [epeME rqKa B,AOnb

3. fpanz.rHbre ycnonrlr4ns

cocraBJrrrorqrrxBeKropon B u H

4.r{ervry paBeH op6m'altuufi
MOMeHT pr, sneKTpoHa c 3apflAoM e

cnopocrr,ro D ?

rrpoBoA.fltrleft parrarz co cnopocrrro
I
t) B

MarHkrrHOM role ,B . Yxasars
I,IHAyKTIT4OHHOTO TOKa.

7. l\au rpa$un r43MeHeHr{rr

[oToKa oT'BpeMeHv.



Karc HgN,reHqercr BeJraqt{na 3nC
3JreKrpoMarHnrHoft riHAyKur4H co apeueueu?

flocrpoutrr rpa$an e(r),
8. llprlroyrolr uufi nponolouulr il

BI'ITOI( JIE)KHT B NJIOCKOCTLI C ANUHHbIM

IrprMbrM rrpoBoAoM, rro KoTopoMy [poT9Kaer

rox I.

Bprrox rquyr BrrpaBo. floKasart
HarrpaBJreHrrq roKa, HHAyuprpoBaHHofo B

BHTKe, H cvr,4eficreyrofqnx Ha efo neBylo LI

rpaByro cropoHbr

9. 9euy paBHa unpKyn.sqlrr BeKropa

HanplrltyHHocru H ntl 3aMKHyroMy

rcourypy? Ha pucynrce rroKa3aHbr: I - rorcn

rrpoBoAaMocwl, i - MoreKyJrqpHbre roKH,

I 0. Ilpvrpoaa QeppouarHerH3Ma.

I

Koumyp

Bonpocsr x pefirnur-rcourpo.nroJ\b 2

Mexau g qecrcue xo.re6a HAfl *r BoJr rrLrr

Bapuaum 1

1. rlro Ha3brBaercr Qa:ofi
fapMoHuqecxoro rcore6aHHq?

2, Kaxosa pa3Hocrb Sa: aeyx
MarrHHKoB (nroporo orHocnTgJrr,no nepeoro)
(cru. pucyuor)?

Rpailuee noroJrcHue

llocrpoarr, rpa$rzx sa an SfIC
gJIeKrpoMaruurHoft HHAyKrIr.ru or Bpe u ei(t).

8. llprmoyrolrssrfi n poBoror'rH h BHTOK

JIe)KHT B IIJIOCKOCTI4 C IIJIhFIHLIM n bIM

frpoBoAoM, no KoTopoMy rorc I.

Bnrclx rqnyr BnpaBo. llorcagarr
HarrpaBJreFrHr ToKa, HHAyrIapoBar-rHof o B BHTKE,

v eHIr, geftcreyroulr{x Ha efo reBy}o a
cTopoHbr.

9, r{euy paBHa unpKyJrrul4t
rt arunrHo ii wHAy KrIHr4 rro :r ar\,I KHyro My

t?

KoHrypy

,M1

'1 t

I-Ipupoaa AHaMarH erlr3Ma.

tM?-

Bapuaum2

1, r{ro Ha3brBaercr AruHofi eorF{
BOJIHOBbIM qACIOrVl?

2, Kar<oea pi*Hocrb $ar 4nyx rr,ra

(nroporo o'r-HocnTeJrbHo nepaoro) (cu,
AKOB

cynorc)?

Kpaituee

nono)KeHue



3, To.rrca yqacrByeir B AByx B3aHMHo

[epneHAr,rKyrqpHbrx rcoro6anfiqx, KaKarr

$urypa Jluccaxcy y(x) norryvaercs, ecrzr

(a

ly - ZcosTEt,
1 , / ,^\
[I =4cos(7[t+7T/z),

4, Croxorre rpaSuvecxu 4na
f apMoHHqecKlrx oAr4HaKoBo HanpaBne HHbrx

Kore6aHaq paBHbrx [epuoAoB, Ho cMeuleHHbrx

no $ase orHocr4reJrr,Ho Apyl rpyra Ha r,
aMnnr4TyAbr coorHocsrerr rcarc 3 : 1. By.n:er nn
role6anue rapMoHnqecrcltr,r? 9erury paBHa
rracrora cJIo)KHofo nole6aHng?

5. .{ano HarrpaBneHHe cMeuleHns
r{acrurr. KyAa Annnercr BoJrHa (ueeo,
enpaeo)?

6. Hanncarr au$QppeuqururbHoe
ypaBHeHHe 3aryxaroulnx rcole6anufi u ero
pe[reHae. Karcog cMbIcJr r<oe$$aqnerna
3 ar1'r'aHlas,, go6 p oruo cru?

7 . fia:ao ypaBHeHHe BoJrHbr

Y: A ' sin2n(tlT-xll.), r4e A, T, ?\ -
IIOJIOXHTeJILHble BeJIHT{HI'IbI, KOTOpbIe

oilI,IcbrBaror Bonrry. 9euy paaua cKopocrb
SOr'IHfl?

8. 9ro raKoe $a:oear cKopocrb,
rpyilnoBafl cKopocTb eorH?

9, r{ro Ha3r,rBaercq uHrepSepeHquefi
nolu?

I 0. llepno4 rcole6aunfi npy)KriHFrofo

MasrHuKa paBeH Z. Maccy MarrHhKa

yBenvqLrnr4 z 4 p*a. Karc HsnreHnTcr neplroA
nore6aurafi?

1. 3nercrpoMafHrlrHaq rprpoAa oBera. flpunqzu frcfireuca. 3arosrr crrpoKeH

npenoMneHral. A6comorHbrft r4 orHocr.rrelrbHbrfi noKa3aren14 npeJroMJreHzq, flo,nHoe

orpaxeHr4e. Cnerono4u.

2. KorepeurHocrb r.{ MoHoxpoMarr.rrrHocrb cBeroBbrx BoJrH. BpeveHu6r ro
Bperrax u g'nrrna KorepeHTHocrr4.

Bonpocst K pefiTuHr-KorlrrpoJuo Nb 3

3, Toqxa yqacrByer n llByx B3ar,r HC)

rrepneHAHKyJ'I.fl pHr,rx rcore6aH u.qx. Ka

llucca>rcy y(x) nonyqaercrr, eerrv
$urypa

5. .{auo HailpaBJreHue oMerueHnt qacTHrI.

KyAa Aanu<ercr BoJrrra (sleno, BrrpaBo

6, Hanncarr, BoJrHoBOe ypaBFreH

llo.qcHurs efo cMbrcl

[l =2cosnt,

fr == 4cos;(m + n).

4, Cloxure rpaQuuecnu 4na
f apMoHr,rqecKrix oAHHaKoBo rra[paBJreH

KOJIeOaHHS" y KOTOpbIX r{aQTOTbI COOTH

| : 3, a aMnnnryAbr xarc2 : 1, By4er nrl
xole6anlre rapMor{zqecxun? r{err,ry pan
qacrora cJro)r(Hof o rco le6 agu g,'l

7. Cueuesne qacrr,rl( cpeAbr B nJr

6eryruefi snyronoii BolrHe Bbrp€DKaerct

coorHottreHneM € ,= t"r. cos(at - to").

cKopocrb cMerqeHas qacrnr-l B grofi eor

8. Kan o6pa:yercr cloi{qarr
Onncam ee xaparcrepHsre oco6eHHocru
Hanucars ypaBHeHHe cros.reft BoJlHbr.

9. Karc o6pa:yrorcr 6ut>uus,?

1 0, riro Ha3brBaerc.s rvr()xaHlrqec

pe3oHaHcoM, pe3oHaHcHofi qzrcroroft ?

bIX

'ITC' 
KAK

I(OH

u
'yTpeHHee



3. Onrn.recKafl, I rrkranyrv. Onrrz.recxas pa3Hocrb xoAa. Pac.rer zurep(fe
KapTrrHbr oT AByx KofepeHTHbrx r{cToqHZKoB.

4. flonocrr pannoft T'onrrlnHbr r{ paBHoro HaKJroHa.

5 . llp o crp aHcrB er{Ha{ Korep eHTHocrr. P aArzyc Korep eHrHo crr4.

6. llpraHqzn ftofireuca (Dpeuenr. MeroA 3oH Opeuenx. II
pacrpocrpaHeHrre cBera. fiuQparcqux (DpeHenx Ha KpyrnoM orr]epcrr4r4 14 Ar4cKe.

7. flnQpaxqrzr (Dpaynro$epa or 6ecroneqHo AJrr4HHofi npruofi rlerr.

8. ,{u@parqnx (Dpaynro([epa Ha oAHoMepHoft 4rzdrparcqnonHofi peruerKe.

9. floHsrze o ronorpaQuu.

10. EcrecrsenHrrfi u rloJrflprz3onannrrfi cner. llonxtrrkaarryrfl. rrpn o'lpax{eHrrr4

rrpenoMneHzu. 3arou Bprocrepa.

1 1. flonxpusar\krs. upu 4nofiuoM nyqelpeJroMJreHr4ra. O6mnonenur,rfi z
nyqu. Ouru-recKas ocb Kpr{craua. florapu3allrroHHbre [pr,r3Mbr. 3axon V[anroca.

12. 3anpyglr'ennfl. B oneKTpoMarnuruoft Teopr4r4 Marcne.nna. HopuanrHal
rr4 crr ep c rr 14. M ero Ar,r u a6mol enra fl , Aucnep ckrv.

13. 3ner<rpoHHalr Teopvs 4krclrepcupr cBera.

14. llornorqeHl4e cBera. I]eera reJI Ir crreKrp [ouo]-rleur,rs.

BOIIPOCbI I,I TEMbI NN'I CAMOCTOflTEJIbHOI,I PABOTbI

2 ceuecrp

1. B vdrr,r pasnvr.uwe Me)KAy rrHeprlr4aJrbHbrMr4 14 HerrHeprlr4ir"rrbHbrM

orc.rera?
2. C S op uyJrr4pyfi Te rrp r4Hrlr4rr orHo cr4TeJr6Ho crr.r f aluues.
3. C$opvrynzpyftre reopeMy l[refinepa. Brr.rrcrr4le MoMr]rrr

rIr4Jrr4HApa.

4. C$opuyrupyfire 3aKor{bl coxpaHeHr{.s B MexaHprKei.

IIp O CTp aHC TBA PI Bp eM 9HI4 CB;I3 aHbI C STI,IMI/I 3 aKOHaMI4 ?

5 . B .reNr 3 aKrroqaelc.rr [pr4HuI4fI orHo cI4TeJrr,HoorI4 3 ffi nIurefi n a?

6 . B .reNa p a3rr4rrr4e Mo Jr eKyJrfl pHo - Kn Herr4qe cKo ro r4 TepM oAr.rHilMr4qec

7. 3armtnr4Te ypaBHeHze BaH-4ep-Baanbca rlrfl, pezurbHoro lzna. B
peaJrbHofo ra3a oT rrAeallbHoro?

8. rlro raKoe [oBepxHocrHoe Hart]KeHkIe xz4r<ocrz?
9. Oasosrre paBHoBecu-s vr Qasoeue [epexoAbl Oagrr

paBHoBecr4s $as.
1 0 . Z cu ap eHvre v Ko HA eH c aqzx. lln ae Jr eHr,re Lr Kpprar arr rvs ar\krif ,.

11. YpanHeuze KrauefipoHa-Knaysayca. Oasona-fl Ar4arpaMMa

cocrof,Hr4.f,). Tpoffnar rorrKa.

HUr,roHr{o14

IIH.EI4HOE

OBOHHbII,I

ALHOMAJIbHA-tr

(crPC)

CI4CTEMAMU

I\T4V AIjCKA,

CBOLICTBA

o MeToAa?

EM OTJIIIqI4C

Vcrosur'rt

(4raarpanaua



12. SlerraeHrrr @usravecxo.ft Kr4Herr4Kt4. llou.srue
Hep annon e cHbre cr4croMbr. Bp eu.r p eJraKc arlr4 rr.

o Qzsauec

13. flsreHr4r repeHoca. [wSr!ysu.a. Koessraqzenr 4a$@ysura. rennor
Koe0QzqreHr rerrJro[poBoAuocrr4. B-f,srocu (nnyrpeunee rpeHure). K
B.rr3KO CTr4. lUUanAVr Ue CKafl Lr Kr4HeMarr{qecKaf, B-f, 3 KO CTb.

14. llepeur4crrtrre BHAbr 4e0opnaaqzft rnepAnx rerr. c@oprrayr npyfire
rlro .rsr.f, ercx uepoft 4eQ opuaqrzfi ?

15. rlro raKoe rroJrrrrpolnrrfi npoqecc?
16. B 'reNa cocror4T crarrrcrrrqecKoe roJiKoBaHr4o BTopofo Haqa:ra repMo
14. Kanze MareMarr4rrecKr4e oleparopBr zcloJrb3yrol rrpn cttJrlcaHr4u

BeKTopHbrx nolefi n Qrasvre?
15. llepevzclzre xapaKTepl4crl4Kr4 gJreKTpocrarr4r{ecKoro rroJr{ pr

oIIpeAereHr4e.

16. I(axue rloJrt rxasbrBaror rloreHrlr{rururrvz? Karona cB-f,3b Me}r(,Ty
3Hep f eTr4 rrecKr4 Mr4 xap aKTeprrcTr4 K€rMr4 Cr4JrO B OrO nOr s ?

1 7 . Kaxne B erqecrB a H il3brB aror c erHerooJrer<rpz r<aurz ?

18. [afire orrrrcarrr4e rpaHzqHhrx ycroeufi AJrfl gJreKrpuqecKoro ilor.s
pa3AeJIa ([poBoAHI4K-BaKyyM>, (qpoBoAHI4K-AzgJIeK'rpI{o), (AI4gJIeI1.Tpr4r{-

3 ceuecrp

1. 3nelreHrnr (fzszgecxofi enerrpoHr4Krr. Dnexrpn.recxzfi cnofi n
gMrrccr4-f,. Pa6ora Bbrxo,4a oJreKTpoHoB I,I3 Meriurna.

2. 3nerrpuvecxuft roK B fa3e. llpoqeccrr kroHzr3ar\nr4 u perov6u
vrolJLrs arr4ILI' ll o renqz a-rr rro]HL:B arJHLr. v4apn ar vro]i,v& ar\krt: .

3. Hecauocro.f,TeJlbHblfi ragonrrft pa3psA. Carraocrosrernsnufi ra3()Rbrft
aMrrepHaq xapaKTepr4 crrzKa ra3 oB of o trt a3p flp:a. B u4rr pa3prAoB.

4. llnasua. llousrze o rIJIa3Me. Croco6rr co3raHzs rfJra3Mbr. HzsKOTeMle
u ee npzueHeHr.re. Brrcoxorelr[eparypHa_s [na3Ma.

5. [nraNeHI4e 3apflxennoft qac'ulllbr B oneKTpr4r{ecKoM 14 MarH{.Ir]E.or\4
Xorra. Ycnopzrelr4 3aprxeHHbrx qac,rrrl.

6. Tansr MafHerr{Koe. Toqxa Kropz. ,{oueuu. Kpunax HaMafHVqr4Barrvl.
7. [raS$epeulll{anbHoe ypaBHeHLIe rapMoHr4rrecKr4x r<one6anraji u

flepeuzcnrzre xapaKTe pkrcrv'.'r rapMo'r4r{ecxux rore6 a-"uit.
8. cnoxenue oAr4HaKoBo HanpaBJreHHbx (cxarxpuux) rapuouuqecKr4x K

nexropuofi lllafpaMMr,r.
9. Eue''us. cnoNenue B3ar{MHo rreprreHAr{KynrpHbrx (nerroprmx)

rore6anufi . (Dvryprr JluccaNy.
10. Cner<rp rcole6anufi. llonsrue o pa3noxeHrzz (Dypre.

1 1. 3anzruzre BoJrHoBoe ypaBHer{r4e r{ ero pemeHze.
12. B rreM 3aKrroqaercf, rrpr.rurlr4n cyneprro3r4rlr{I,r BoJrH n KaKoBa

rrpr4 MeHr4 M o cru? [aftr e orpeAeneHze (f as onofi rr fpyrrrroBoft cxop o crz.
13. 3s$exr [onnepa Anr 3ByKoBbrx BorrH. ynrrpa- lr zu$pasnyxu.
14' 3annruzre 4zQSepeHIII4anBI{oe ypaBHeHrze xone6auzii e Koredareluro

ero pelreHrde. PesoHaHc y xole6arenbrroM KoHType.

BaKyyMe.

KI4HETI4KE.

cfBoIHocTb.

IIr4eHu

on fyra.

nauuxll?
bIX I4

lairce vM

ITJIOBbIMI4 14

Ha fpaHr4rle

oKTpr4K>.

neKTpoHHa_f,

Fa6ora

BOnrr-

IIna3Ma

3Q@err

perrreHr4e.

nzfi. MeroA

I4qecKux

K:oHrype



1 5 . 3$ $exr,{onlepa Ans sreKrpoMarHr{rHblx BOJIH. Llkala sneKrpoMarHl',IrH

16. Cseroso4rr. feomeTpurrecKas OITIIKa KaK llpe.4enrurrft clyuaft non

Onruqecrne LrHcrPWeHirbI.

17. Muoronyuena-a zHrepQepeHIII4f. cnoco6lt IloJlyqeHut K

Irlnrep(pepoMerpbI.

18. Meroa sou @pouelr' Cnlrpalr KopHro'

1 9. P asperuarctqa-s cno co 6nocTb otITIzqecKIIX I'IHcTpyMeHToB' llon'slne o

20 . lIo ttxpusapfl, CBera. Ecrecrs eHurrft u [on-spl'I3 OB aunr'rft cn er' Crenenl

21. flolxpusapfl. QBeTa IIpIz [penoMJIeH?III lI oTpa)KeHr'rr'I. 3ar<ou Bproctepa"

upra 4eofinoM nyrreflpeJroM.[eHr,rr4. Odrrrnonenurrfi u neo6srxsclnennrrft n-yq14.

22. Onrr{ecxas ocb KpI{cTanJIa. llonxpou;pr 2I IIonf,pII3aUI{oHH

flolxpusaroprr pI aHa[III3aTopbL 3ar<on Mamoca. llolynonnonrre v

NJIACTI4HKI4.

23. Irlcryccrnennpx olTnrrecKa{ aHr,r3OTpOlI,If. oUrr4.Iecras

3$Qercr Qapap;er.

24. fizcuepcux cBera. 3arpy4nenu-r B gneKTpotuarnzrnoft

Hopu all n afl vl aHoMaJrBH al ALI cl e p cIIkI. Mero Arr n a6nro 4enz fl 4llcnep cu; -n.

2 5 . llpzsuarl4qecK[.Ifi u 4u(f paxqrloHHble crleKrpbl.

26. SnexrpoHHat 4rrcrrepcuq cnera.

27. llornoUeHtre ctsera. 3axou JByrepa. I]nera reJI I{ cneKTpbl rlorJroilIeH}Ifl.

TIPI4MEPHbIE TEMbI PEOEPATI4BTTbIX PABOT

1. (DusuKa - HayKa rIo3HaHI4tI MI4pa.

2. llpocrpancrno lI BpeMs n (pusraxe.

3. r{epnue Abrpbl so BcereHHoft.

4. Yqenrae K.3. IluolKoBcKoro.

5. MoAenpIpoBaHLIe rpoqecca pacrpocTpalgle]F^k1fl. y.n;apHofi BOJIHbI II

pa3nl4r{Hbx CpeAax.

6. KunernKa Id repMoAuHaMlIKa 6uonoruqecKux rlpoqeccoB'

7. Ilopa4or u 6ecnop{AoK B r'tupe 6onrrrl{x MoJneKyn.

8. SxcnepnMeHTaJrbHbre HconeAoBalvrfl. gJIeKTpoMafHlITHofo nols 3eru

cBepHI43KI4X rracTor.

9. Illaponax MonHI'Is u ed uPnPo4a'

10. MarHrarnoe rlorle 3enrnra.

11. MoffrIzs z ee npuPo4a.

12. 3lerrpuuecrBo B xI'IBrIX opraHl{3Max.

13. 3lerrprauecrBo B arrr.locSepe.

| 4 . JIa:epHo -IaHAyIdIrp oB aHHbIe fl'IApoAlIHaMlIqecKlIe BoJIHrI'

15. O[gu.recKze MeroAE'I perlrcrpalluu 3eMnsrpecenrafi.

|6. Ilpnuenerule ynbrpa3ByKa B rIHTpocKorIlIIl.

Cnucorc MolKer 6rrrr sHa.IareJIbHo pacrrrrlpeH. lfeuy peQepara cry

IIpefroAaBareJIeM.

0ofJlacyloT

TeopI4I{

BOJIII.

sofi on.rprKlr.

nYrcil.

vkl,

prl3aIII4I,I.

rrpr.r3Mbr.

pTbBoJIHOBble

BerrlecrBa.

Mar<cnelna..

BpbrBax B

s o6racru



Boupocu tlpoMe)I(yroqHofi arrecrallur{ rro lrroraM ocBoeHr4s A u {JulrrrJrr,l

Bonpocr,r n 3r(3aMeHy rro ceMecrpy Nb 2

I. Mexanuna

l. MexasuqecKoe ABuxeHHe r(aK npocreittuax soprvra IlBt]|,KeHLrfl.ttwepwu. Cu
orcr{era. llprzuqzn orHocllrenbHocrrr I'arure.s. llpeo6pasoBaHufl lalnles, Paauyc-

2.MarcpuutbHas roqKa (uacruqa). Tpaer<roprix.Payuyc KplTBrz3Hbr rpaeKropr4

Jln:ueftuax cKopocrb u ruaHeftHoe ycKopeHrre. IIocrylareJrr,Hoe Anr4)KeHr4e rBepAoro

3. Tasreuql{aJlbHoe 14 HopManbHoe ycKopeuufl. Csssr Me]KIy lrzHefinlrnryrLtyr
KI4HEMATIIqE CKIIMII B EJII4qI4H AMLI.

4. llepnrrft 3aKoH Hrrorona z
Hrrorona u [oHgrrle oLIJIII, Maccbl

14 npeAenbr efo [pr,rMeHI4MgcTr4.

IroHsrr4e LrHeprIV anbuoii cucrelmr orcqera. Bro
a I4Mrrynbca. Vpanueuue,4BI4)Keuua. Tpelruft :ax

5. HeunepurlaJlbHble crrcreMbr orcrrera. A6comornbre r4 orHocr4TeJrr,.Hr,re cKo

ycKopeHr4e, Cnlu LrHeprluu.

6. Cucrenaa Marepr4anbHbrx roqeK" I-{eHrp uHepunu (qeHrp nracc). Teopeua o 4
qeHTpa r{Hepr{r4r4,

7,flonstue a6comorHo rBepAoro rera, MoueHT HHepuuurena.

8. Teopevra lllrefiHepa.

9. MonreHr cprrrbr. Mouenr uMnynssa. Ypanuenue MoMeHl'oB, Vpanueuze
BpaulareJlbHofo ABLDI<eHI4{ TBepAoro reJra orHocr4TeJr6Ho Heno.{sraxHoft ocu,

10, fupocronz.{ecxufi s$Serr, Cso6oAutre ocu.

1 1. 3arou coxpaHeHlis r4MrryJrbca n rpetui,t 3aKoH Htroroua.

12. 3ar<oH coxpaHeHr{.fl MoMeHTa r4Mlyrrbca.

13. Pa6ora I,I gHepnrJr B MexaHr4Ke. Sneprnx Kr.rHerl,rrrecKas u rtoreHuuril.;nas.

14. flon-rrze cI,rrloBoro nons. Ce.f,sr Mex(4y rrorer{rlr4aJrr,uofi eneprueit u cu:toit.

15. 3aron coxpaHenr4.f, MexaHuqecxofi gHepfvu,

16. KoncepBaruBHbrg 14 HeKoHcepBarr4BHr,re cr4Jrbr. KoucepnaruBHafl.Lr 4uoourr
CI4CTEMbI.

17 .3ala'lrz MexaHI{Kr4 xrz4rocrefi r{ ra3oB.

18. VpanHeuue 3firepa,

1 9. YpanneHue Hepa3pbrBHocrrr. Ypannenur e Eepuynnu.

2 0. Cucrerra yp aBHeHr.rfi raso4raHauuxra.

OEbIMI.I

3aKOr{

IfrroroHa

[I)(EHIlH

BHAfl



2 L I]upxy nxUv { cr(op o crz. floreHrlr4 i}Jrbno e 14

Xyxoncr<oro.
Br4xpeBoe !;Br4xeHr.rr. Teopeua

22. IIalunapuuft z ryp 6 ynenrusrfi p exr4Mbr reqeHr4 _tr.

23. Teuenne e.ssxofr xt4AKocrr{. (Dopuyna llyasefinx.

24.flpun$I{rl orHoqrlTeJlbuocrt4 3ftulrreftua. Porm oKopocrrl cBerzr. flocryna
rr o cro_trH crB a cKop o crrz cB era. llp eo 6p as o Balvrs. JIop euqa.

25, JlopenqeBo coKparqe'r4e rnr4Hbr r,r 3aMeAJreHr.re BpeMeHr.r.

26 . P e'.nunpr crcrzfi rrMrrynbc. Es az\roce'3b Maccbr r4 oHepf rzr4.

27. 
-Cta''xnoBeHLre 

14pacnarqacr'url. fle$ercr Macc. Dueprv_a cBfl3v.

28. coornorreHrre Mexqy uonnofi eneprzeft 14 rzMrry.rrbcoM qacrurlE,r.

rr. ocuonu MoJreRyJrrpHofi sn:urcn r{ TepMoAtrHaMrrKr{

1' llon-srlte IrAeanbHolo ra3a. M<lrexynrpHo-Kr.rHerr4qecKoe roJrxoBalgr{e reM
Marpocr<onr4qecKr,re [apaMerpbr cr.rcreMbr.

2. BHyrpeuH-{fl gHeprI4.tr LlAeanbHofo ra3a. rlucno creuenefi cno6onrr. 3axon
paBHopaclpeAeneHr4.r{ 3Hoprt4rr.

3. [anneHue ra3a c roLIKI4 3peHl4rr MoneKyn{pHo-Kr4nerr.I.{ecKofi Teoprdu. OcHo
ypaBHeHr4 e MoJreKynspHo ;Kr4Horrr.recKoft Teopvrd.

4. YpanHeur4e cocrofl H Lrfl LrreurbHoro rztsa (ypanuenze Knaneftpona .- Me

5 . .{uu arr,lrzqe cKrl e u cr arvrcr r4qe cKr.r e 3 aKo H o M epHo crr,r n {r rzs zxe. o.r arucru
nccne40naHr.rf, cr4creMbr. liloHsrre o (f yHxqzlr pac[peAenerrr{r.

6. Oasosoe [pocrpaHcrno. @asonas roqKa, (paronax x,rcilta. Crarnglraqec
ycpeAHeHrIe,

7 . P acnp e 4eJreHkr e Mar<ceerra. Cpe4urae cKopocrkr MorreKyn.

8. EaporvrerpuqecKa.rr $opuyna. pacnpe4eneuze BolrqMaHa.

9. Pacnpe4eJreHr4e Marcnenna - Bontquana.

1 0. vpanuenze Bau-4ep-Baa-rrca. ?Isorepnarr peanbHbrx rz,.ioB.

I 1 . Meracra6vn*roe cocrorHr4e. KpraruuecKoe cocrorHr,re.

12. BnyrpeHH-f,r gHeprur peanbHoro ra3a.

13. 30Sercr ,{Noynx - Tovrcoua. CxuNeHze ra3oB v [on) ]eHVe Hr43rr4x reMrl

1 4. Xaparreprrcrr4 Ka n$rAKoro cocro_{Hr4;r. Emt xsvr fi [op_{AOK.

1 5' llonepxHocrHoe HartxegI4e. Ounrr, Bo3HkrKaroq vre Haxpunofi rroBep
(D opuyna Ilarrtac a. Cru au4e an r4e Lr Karrurlrrf, pH6re flB rreuvrs..

N:KI.IIKOCTI4.



16. Kpmcrannl4r{ecKa.fl pellrerKa. J]anuwfr, ropq4oK. Vnpyrar r4 nracrr,rqecrat
TBeplbrx rel, 3axou fyna.

17. Oasrr Be[€crB&. Vlcnapeuue rI ItoHAeHcaqvq. flrasreHvrev Kpr4crannrz3au

.4AafpaMMa.

1 8. Ilonsrze croJrKHoB eHvrfl. Vnpryroe rr Heylpyroe croJrKHoB eHLrfl .

19. IlpnqenbHoe paocrorHr{e. 3Q$exrznHoe cerreHue paccesHur" Cpe4Hm 4n
cso6oAHoro rpo6era.

20. flsre:uue nepeHoca - 4u$Sysrar,

2I. 9.srcuue flepeHqca - Tenno[poBoAHocrr,.

22. flsrenue rrepeHoca - Bs3Kocrr,.

23. OcnoeHbre repMoAlrHaMlrqecKrre rroHrrrrzs : BHyrpeHH fl.fl, gHeprufl 
,

YpanHeuue [epBoro Har{ara repMoArrHaMr4Kr4.

24,3asucuMocrb rerrJroeMKocru .w1eurbHoro ra3a or Br4Aa [poqecca.
coBepIraeMa.s f a3 oM rrpu r,r3 orrpoqeccax.

pa6ora,

Pa6ora,

25 . Alua6aru-{ecKzft npouecc.

26, O6paruMbre r{ uoo6parninbre npoqecctr. Kpyronofi npoqecc (uzrcr),

27 .I]ur<tr Kapuo u ero KlI.{ Ans aAeanbHoro ra3a.

28. llpI,rHqIau geftcrnur renJroBolo ABr4rarerr.rr r4 xoJroAr.rl*rofi MarrrurrEr.

29. 3urpouu.fl. 3arcoH Bo3pacraH?u gHrponr4u.

30, Crarzcruqecxptfi nec (reprr,toltr4HaMr4qecKaq Beposrnocrr), Ctatue'tn'tec
TO JIKO B aHH e BTOp Of O HAq&IA TepMOAI4r{ aMr{Krr.

Bonpocu K 3K3aMeHy no ceMecrpy J\b 3

III. S.rercrpuqecrBo rr MarHerv3M

1 . 3aron Kynona. Hanprx<enHoorr, gneKTpocrarr'rqeoKofo ilorr. florigrue
gneKTpocrarr4rrecKoro rtor.fl. llpuuqlru cynepno3rrrlrrr4 gneKTprzqecKr4x noreft.

2. florox HalpqlKeHHocru. Teopeua faycca Anq gneKTpoc'rarr4qecr(oro noJrt

3. llpurraeneHr.re reopeurr faycca Anr pacrrera noleil.

4 . P a6 ot a clrn gneKrpocrararrecKof o nors. I]upryruqur HartpqxeHn.o crr.r

3JreKTpOCTaTr,rqecKof o rroJ{t.

5. floreHrlr,rar. Pasnocrb rroreHr(rdarou. Csq:b MexAy rroreurllraJroM u Harrp

3neKTpo cTaTr.rqecKof o rIoJJr.

6. Cno6o.qnbre r{ cB.f,3aHubre 3ap.,{Ar,r B BeulecrBe. Tunu Al4oneKTpr{r<ls. tr4oHH

3 n eKTp o H H Afl Lr OpLreHT aII I{ O H H a.f, ilO Ir flpn3 ArILrV .

Hel

pMarlr4t

x. Qazosas

BaKyyMe.

HOCTbIO



7 'flotxpuzoBaHHoclb. [venexrp[qecKa-f, Boclpt4r4 Mrrr.rBocrb Berr];eorBa rir

oT reMlepaTypbr.

8. Teoperr,ra laycca grrr'

cMerrleHrre. fluenexrpuqecKat

sneKTpI4qecKoro rroJr.f, B ll{oneKTpr{r<e. Dnercrprz
rrpoHr4rlaeMo crb cpeAbr. HanpxNeHHoc,rb sJreKTpr4

Ar.rsneKTpr.rKe.

9. fpauu-ruble ycJroBI4fl. Anfl. oneKTpr4rrecKofo rroJr{ Ha fpaHrrrle palp,ena "4u
4nsrextplttt ".

1 0. PacnpeAerreHr4e 3apflAoB B rrpoBoAHzne. 3rexrpocrarr4 qecKoe trore
rrpoBoAHr4Ka. 3ler<rpocrarr4qecKa{ 3arlr{Ta.

1 1. 3nercr:poervmoclr yeAr{HeHHOro [poBoAHr4Ka, cr4creMbr npoBoA]rrrKoB r{

12. 3neprzt 3apsnteHHbrx yeAI4rIeHHofo [poBoAHraKa, cLrcreMbr rrporroAHr4KoB
KoHAeHcaropa. Sneprzr oneKTpl4qecKoro rroJrr. O6rerr{nas rJro.uHocrb 3lrepruu
TIOJI{.

13. XaparrepkrcrkrKr4 sneKTplzqecKoro rrorrs u ycnoBr.r.rr ero cyrlecrBoBaHrrr.
froTeHrlr4anoB, 9JreKTp oABr4 x(yqas cv Ia, HarlprxeHr4e.

14. KnaccuqecKa.f, oJIeKTpoHHas.'Teopvs, oneKTponpoBoAr4Mocrv Me,raJrJroB r4

HenocTaToqHocTb.

15. Blrnol 3aKoHoB Otr,ta z [xoynx - JIeHqa ras oneKTpoHHbD( npe4craarreHnff.

16.Vlouusal4.rlr MoJIeKyn LI aroMoB, perorra6aHarlnrr rroHon. Pa6ora r4()rrg3arrr4rl

I4OHLI3AIJJIIfl.,

1 7. Hecaruo cro-rrreJrbHbrft z cauo cro.f, renrHrrft f a3 oBbre pa3prAhr.

18. llonsrze o rIJIa3Me. Cnoco6rr cosnalLrfl,rrJra3Mbr. KnasunefirpaJrsHocrb

fie6aencrn ft. paguy c oKpaxr4poB anprfl.. llraslaeuHafl qacrora.

19. HzsKoreMrreparypHaf, rrJra3Ma v ee npr.rMeHeHrre.

20. BslcororeMneparypnafl rIJIa3Ma. llpo6neua ocyxlecrBneHprs yrpznlJrreMo
TepMo.rrlepHoro cr4 HTe3a.

21. 3anon Aunepa. MarHzruas rrHnyKrlr.r.rr. 3aron Euo - canapa. llorurue
nom.- flpranuurr cyn ep[o3rIIII4rI Maf HV THbrx nonefi . Marnurnrrft rr,rouenr.

22. MarnurHoe rroJre np-rrMonr.rHeft noro r{ Kpyf oBoro roKoB.

23.l]upxynlqllkIt BeKTOpa MarHl,rrHofi raH4yrqnrz. 3arcon fronFrofo roxa. MarH
AnI,IHHOTO COneHopIAa LI TOpOLIAa.

24. Marrturnoe B3ar4Mo4eficrnue roKoB r4 eltvrHur\a cr4Jrbr roKa - aMflep.

25.I4nsapuaHTHocrb grreKTpuqecKoro sapflra. Braxpenoe rroJre ABrrDKyrrleroct
MarnerrsM KaK perrrrr,rnracrclcrafi s(p$ercr.

T}I4CI4MOCTb

TIOJI.fl B

Ir cHapy)Kr4

Y4apua.a

IITHOIO



26..[nuxeHI4e 3aprxeuHblx qac'u4ll B 3reKTpuqecKr,rx 14 MafHkrrHbrx noJrrx.

27. 3${er<r Xonna. llpznqur reitqnusycKopr..rrenefi saprxeuHhrx qacrr4rl.

28. flonsrue MarHrrrHoro MoMerrra aroMa.

29. Muxpo- z varpbroxr,r. Mone)KynflpHbre roKr4. Marnzrrra-s Bocrrpu

30. 3axou rroJrHoro roKa Anf, MalHprrHoro rroJrf, B BerqecrBe. HaupxN:eHHocrb
uors. MarHkrrlF.as. lpoHr4rlaeMocrb cpeAbr. zu4yxquf Mar.Hr4THOfO [Onr B

31. fpanzwrrre ycJroBr4fl .qJUr Maftil{THoro rronfl Ha rpaHr{rle pa3Aena AByK cpeA.

32. T un:'l MarHerr4 Kon. Kprzn ax rr aMaf Hr4qr4 Ba:grvrl. Toqr<a Kropu. [nuenrr.

33. orur @apa4e-r. Marnuursrfi:nororc. 3{c unayKrlr{rr. ocuonHofi 3aKoH
oneKTp oMarnzrnofi rzHAyKU;r4r{. Ilpannno Jlenqa.

3 4. c arr.r o rzHAyKrlr{-rr 14 Bs anMouHAyKrlr{r. zn4yxrznn o crb ?r B 3 ar4MH ajt
Toxu paslrbrKaHr,r-{ rr silMbrKaHIrr.

35. 3Heprus MarHI4THoro rIoJUI. 06reIunas [norHocrs gneprrav Ma]rHr4Tgoro

IV. Kole6alnlas. rr BoJrHbr

1 . CnoSo4nbre 14 BbIHyx{AeHHbIe rone6anzs. f apuonzuecKze MexagurrecKr.re
ux xapaKTepr4 cTr.rKr.r,

2. Sneprux rapMorrr4qecKr,rx MexaHr4qecKr,rx xone6anzft. flonsrze o
aHf apMoHr4qecKoM ocrlrrnJr_{Tope.

3. CloNenze oEzHaKoBo HarIpaBJreHHbx rapMonr4qecrrax xone6 muft , Eiveuw;^.

4..cloNenr.re B3arrMHo rreprreHn;r{KynflpHbrx rapMoHuqecrcnx rone6auuit. eu
JftaccaNy.

5 . 3 aryxarorlr{e MexaHrrqecKr,re Kone6anr,t.s. gacrora, xoe $ $uqzenr
norapn(f rrlr.rqecxnft AeKpeMeHT sutl n<a.Hlrfl. MexaHr{rrecrzx r<one6annfi .

6. BrrnyN4eHHbre Mexagr{qecxrze r<one6anzs. Avurrzry[ar4 (pasa qrra Br,ruy
MexaHrrqeclcrax rone6anflflx.

7 . MexauuqecKIaft pe3 oHaHc. Pe g oHanurbre Kpv Bbre. C oornoureHr{r MexAy
BbrHyxAarorqefi cunrr v cKopocrr4 rrpr{ MexaHrlqecKoM pe3oHaHce.

8, Mexauusvr o6pasonalufl.Mexalr{rrecKr.rx BoJrH B ynpyroft cpeAe. [Ipo4onru
lolepeqHble BonHbI. Bonuonoe ypaBHeHlre r4 ero peueuue. fapuoHr4qecKue BoJrHbr

xapaKTepucTrrKkr.

,9.'@*onas cKopocTb r{ Ar{cflepcufl BonH. Boruosoft rraKer v fpynrroBas

10. llonsrze o KorepeHTHocrr{. ?lHrep0epeHrlprr BoJrH. Cro.q-rze BoJrrrbr.

fapMoHrl

BelrlecTBa.

THOfO

VI

ilX



I 1' Kone6arelrnrui KoHTyp. fapntouzuecKr4e eneKlpoMafHr4THbre xorte6aHrz.s
xapaKTepr{cTr,rKr{.

1 2. 3 aryxaroqr4 e sneKTpoMarHr.r'rHbre xone6auns. vacrora, roe$ $auraeHr
lorapz$l,ruqecx[fi reKpeMeHT 3 aryx€rHr{{ sneKTpOMarHr4THbrx mone6aHzfi . n
r<ole6arelnHofo KoHTVDa.

13. Brruyx4eHHble eneKrpoMarrlrrrHbre Kone6anzs, Aunmary4a z (f ara nrm
gneKTpoMafnr4 THbrx rcone6auzfi .

14' @apageeBcKa.t{ I'I MaKcBeJlnor}cKa-f, TpaKToBKr4 flBrronufl.gnreKTpoMil1Hrzruoft
Tox cuerqenrar.

1 5 . cr'crevra ypaBHeHr4fi Marccn enna. orexrpoMarHr{THoe rro Jre.

16. Bonnoeoe ypaBrleHr4e rns.oneKTpoMarHr4THoro rroJr-{ n ero pemer{rde.
p aclpo cTp artelJvrs. sneKTpoMarHr4 TH6rx BO JrH B cpeAax.

17' ocHosHrre cnofigrna oneKTpoMafHI4THbrx BoJrH. Oueprlrx Lr rroroK oHeprr4r,r
sneKTpoMaf HI4THbIX BOJIH' B exrop floft nrraura. Zunymc DneKTp oMaf Hr.rrEroro rro Jrt

V. Onrzrca

1. 3nexrpoMar'rrrHar [pzpoAa cBera. rlpzuqun fioftrenca" 3arour,r
[penoMJleHns. A6conrorqrrit 14 orHocI4Tenrurrft rroKa3arelr4 [penoMneHz.s. lloruoe
orpaxeHr4e. Cnerono4rr.

2. KorepeHTHocrb r{ MoHoxpoM.Tr'qHocrb cBeroBbrx BoJrH.
Bpeua 14 2.nuHa Korep eHTHoorrr.

Bperr.teurriir rco

3. OnraqecKafl l.rr4lnarlyrll. Ourv.recKag pa3Hocr6 xoAa. Pac.rer nH,rep6epeu
r(apTrr Hbr oT IB).D( KOf epeHTHbIX T4CTOqHUKOB.

4. llonocrr panuofi TojrlrlrrHbr r4 paBHoro HaKnoHa.

5 . llp o crp aHcrBeHHafl Kof epeHT*rocrr. pa4uyc KorepeHrHo c,rr{.

'6.'llpzuqun fioilleuca (Dpeuerx. MeroA 3oH (Dpene:rl. II
paclpocrpar{eHr.re cBera. ,{u$paxqrax {DpeHenx Ha KpyrnoM orBepcrr{r4 r{ ArroKe.

7 ' lu$paxqux (DpayHro(pepa or 6ecroueqHo Anr4HHofi nprrnroft rlenu.

8 .,{zQparqrax (Dp aynro $ epa Ha oAHoMepHofi 4ra(ppaxqzonnofi perrerxe.

9. llousrne o ronorpa$zz.

10. EcrecreeHnsrfi I{ rloJrtpl{3onannrrfi cner. llonxpvaarr4fl.nprr orpa)KeHur4u
[penoMneHrzrz. 3ar<oH Bprocrepa.

11. flonrpu3arJus. npu AnofiuoM JryqelpenoMJr uraz. o6rmnonenuufi. u
nyqu" Onrra'recxas ocr xpncranna. llolxpz3arlr4oHHbre rrprd3Mbr. ilaron Ma;1oca.

12. 3aryygnenns. B oneKTpoMarnvrnoft reop?rrr Marccnenna. Hoprvranslafl vr

trvcnep cnv. MeroArr na6nro4eHz fl 1Lrc.;rrcp aLrur.

iIHI4g.,

I{rrAyKn[r{r4.

I45I 14

BFryTpelfrHee

H']THOCTB.

oHsofi

I4HCI4HOE



1 3. 3nexrpoHHa.fl Teop[r nvanepcur4cBera.

14. llornoqeHr4e cBera. I]nera'eJr r4 crreKTp rrofJrorleHr4r,

7. YqEEHO-METONI,IIIECKOE I,I
Arrcquil.n{Hbr ( MoAynD @rr3r4KA

I4HO OPMAIII,I OHHOE ORE CIIEHI,IHI4II

JII4TEPATYI'A

aJ ocHtoBHalr nr4repaTypa:

1' Ia"rrcuH, Apna4zfi (Dp4oponn'r. Jllexqurn no $zszxe. Ksanroea-{ tr fltreplafl(frastarca / A. O,
falrcrau, H, c. llpoxorreBa ;Brraauwutpcxufi rocyAapcrBeuHuft yHr4Bepcr4,rer MMeHu
Arer<ca44pa fpuropreeiqau Haxoras fpuroprenrz.ra CloreroBlrx (Brf'[.-- Bn{gprrravp :

Bna4lzuzpcr<uft rocy4aporBeHHblfi ynnnepcurer r4MeHr4 ,{ner<can4pa fpulopreBr4rr4 14 Hzrcor1s
fpuroprenuqa CroneroBl'rx (BnfV), 2016 .- 86 c. : ul., ra6n. -- I4neerr;r. 3JreKrppHHa,
DAn^rrc-8"6-"^-^. ^ o<Bepcar.- Ez6lzorp. : c. 85.

I4sganue ua Ap. H I{TEJIC:oc

rlt foc
asf wrl:ac

(BilY) .- Braazrurap. 2016 .- ISBI',1 978-5-9994-0654-6.

2' Kynun, AnerccanAp AnercceeBilrr. V.re6Hoe noco6ue AnJ{ caMoc'ro,rreJrbHofl pa6orr,r no
(fuszxe / A' A. Kynvlr, III.B. Oypon; Bna4r'rnr. foc. yH-r r4MeHr{ A. f. u FI. lf. CroneroBbrx.-
Bra4rauup: tr{sA-so BnfY, 2017 .- 128 c.ISBN g7g-5-9s)94-0g22-g

3. Kylnru, AlencauAp A.uenceeBl{rl. OuauKa : MeroAraqecKrze yKa3aHrrrr K'reoperr.rqecr(oMy
MaTepI'IaiIy, [paKTI4qeCKI.'IM 3aHSTLIAM 14 3aAaHI{-f,M, TeCTaM, KOMIIJIeKCIy la6OparOpHrrX pa6Or

uus I A. A. Kylzur, JI" B. fpyucra_a ;

MeHrr AnoKcaHl{pa fpu:loprenuv{ z Hzr<ona_a

6qefi v rpraKnilAnoft Qu:lnxu ; uoft pea. A. A.
Kylzrua '- BnaIvvrup : Bna4uuupcttzfi rocyAapcrBeHHrrft yHr,rBepcr4:rer prMeHr4 

[n"r."u,u4pu
fpzroprenr4qakr Hraronas f'pzroprenu.ra CroreroBrrx (BnfY), 2013 .--2I4 c.: dn.. ra6.n. -.l4weercs. oneKrpoHH afl Bepckrs..- Bu6nuorp.: c. 2II-212.

Wsaauue ua Ap. Hocr4reJre: AEraKa f3neKrpoHH"rfi pec),trp]_;_1rcrc,lq.rer5zgly_rlagqAaz_K
TeopeTuqecKoMv MaTepaany- [paKTr4rrecKLIM 3aHqTLrflM. u 3LLa:gIvI ML-:!aq,TgM']_l!oM

HOI4 utr L\
HHI,IA tCl

rcoras f BnfV

4' Qitzuxa : Mero.4I'IqecI{I4e yKa3aHkrtr Ans [oAforoBKr4 cryAerrroB K Tec,r-r4poBanizrcl / A. O.
f^-.,---- f-- -.^'r . n-r--fanxraH lu np'] ; Bna4znupcxufr rocyAapcrBeHHbrir yHrrnepcr4Ter prMeHrr [r,eu"aH4pa
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