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1 . rIEJrr4 O CB OEHVTfl Aurcrlr4rrrtrHhr
IJ[enrnrr,r ocBo errr4r Ar{crlnnnr{Hu fr rasuxa fl Bnrrorc, :

- rlonfreHI4e cryAeHTaMv Qyu4anaeuranbHoro o6pasonayut, cuoco6crnyroqero
4armuefi ureMy pzt3Brzrr{ro JruqHocrr4.

- (fopnlzpoBaHlze HayqHoro MI4poBo33penrrs.r4 coBpeMeHHoro Sz:zuecKoro MbrrrrJreHr4f,.

- I'I3) reHl{e ocHoBHbIx SuezvecKl4x tBJIeHuit u u1eft; oBJraAeHr.re (fyn4anaenriurbHbrMr.r
rIoHf,T'I{tMI{, [pI4HrIarIaMI,I, 3aKoHaMr4 rr reopr4sMz coBpeMeHHoft (fusut<u, a raKxe MeroAaMI,I

$z:lu'recroro vccreroBanLrfl,, rrro rrosBo.rrr4T opr,reHTr,rpoBarbcr B rroroKe nayuuofi Lr

TexHV qecKoft unQ opvr a\r4Lr.

Ocn<lsHbre sap;aqv Kypca (f usurz :

1' ZsyreHIae ocHoBHbIx (fusv.recKl4x rrBneHuit u ugeit; oBnaAeHkre (fyu4anreHraJrbHbrMt4
rIOH.'ITI{'MI4, TIpLIHII]tIlaMkI, 3aKoHaMr4 kr reop[rMr4 coBpeMeHHofi $usurn, a TaK)Ke MeroAaMr4

S n:lra.Iecx,oro rzccneAo r;aH:zfl,.

2.. @opruupoBanl,Ie HayqHofo MI,IpoBo33pe:nlrs.vr coBpeMeHuoro $nsu.recKoro MbrrrrJreHar.
3. Omarerue t[pI{eMaMI4 I4 MeroAaMr{ perrreHr4r KorilcpsrrrbD( 3aAaq u3 pa3m,lsD( o6r1a6a;eft

Sz:luxrr, rroMofarcrllrx B AanbHefilrenr perxarb [paKTI4r{ecK r4e sa+arrn.
4' Osnarounenze c coBpeMeunofi nayunofi anuaparypofi, nrrpa6orra HaBrrKoB

rlpoBe,AeH]rx (pnszuecKoro oKcrIepI4MeHTa r4 aBToMarr43rzpoBaHuofi xovrnuorepnoff o6pa6orxu
pe3ynbraron rasuepeuzft .

5' @opnrrzpoBaHI'Ie yMeHLIt BbIAen[Tb KoHKperHoe Qzszuecrcoe coAep]Ka:avre B rrpr.rpnaAHbrx
3ailaqax 6ylyrqeft cneuuaJrbHo crr.r.

2. MECTO Ar4cur4frrr4Hhr B cTpyKTypE orrorr Bo
Orz:rnxa orHocl.rrc{ r 6agonofi qacrtr OtlO|I,
Kypc (pnsraxu aBIrflerc . qacrbro noAforoBKr4 6axmanpa rro HanpaBJreHqro

<@'vzn4arraoHTanbHa-f, IaH$oprvlarur<a u zn(fopMarlrroHHbre rexHoJrofr4r4)) B nyse. 3ro cBs3aHo c
TeM, qro EbIrIycKHI4l( AOJInteH, [pI4MeHSS 3aKOHbr rIpI4poAbI Ha rIpaKTI,IKe, yMeTb r,Icl]oJrb3oBarb,
o6o6qarr 14 aluwrsvrpoBarb ran$opuaql4lo, craBr4Tb uenz r.r HaxoAHTb rryrrr r4x Aocrr,rxeHr4s B
ycnoBiltx $oprr,rupo.eantrfl. tr pasBu'tvs. rausopnraqr4oHuofo o6qecrna. .{nx eroro ueo6xo4u1.lo
Bn44erb rcylrrypoli MbIIlreHLI.a, cuoco6Hocrbro K o6o6rqeuuro, a*anvsy, Bocnpr4{Tr4ro
unftopnaal;rrr4, [ocrilHoBKe rlenrr u nrrSopy nyrefi ee Aocrr4xre:rrr4fl.. Zsy.renze Ar4crl[[nr4Hbr
frasrlxa [o3BoJltrr o:3HaKoMI4Tbcr c coBpeMe]rHofi nayunofi annaparypofi, nr-rFa6orar6 HaBbrKr.r

npoBeAeHl[a QusuvecKoro sKcrIepI4MeHTa rr aBToMarr43rrpoBaHHofi xounrrorepuofi o6pa6orxrE
pe3ynbraron rasuepenufi .

[nx ycneurHofo ocBoennflKypca o5rqefi (pusurcu neo6xo4rziubr, B rrepByro oqepeAb, s1anurl
I'I yMeHLIs .aX [pI,IMexItTb IIo AI4cIIHTIILIHaM: MaTeMaTzrca, zn$opMaTr4Ka. Tpe6onauus K ypoBHro
IIOI|OTOBK:LI AII[' OOBOeHLIf AI4CIIZInI,IHbI: IlnaAeHLIe gHaIj.pIflMI4, yMeHr.rflMqr v HaBbrKaMr,I B

o6lacru Kypca (fusuru cpe4nefi IrIKoJrbr, Kypca MareMarr.rKt4 (aussepenqvanr,Hoe vr

LlHTefpanbHoe r4crrr{cneHl,It, BeKTOpnax anre6pa, BeKTOpUrrft auanzs).

3. K OMTIE TEHIIUruT OEITqAIO III ET O C fl' (D OPMI4PYEMbIE B
p E 3yJrb TAT E O CB O E H Vrfl I.VTCTII4III\4 HhI.

B pesynrrare ocBoeHns. ItLrcr\krllnr4Hbr @rzezKa (foplrzpyercr o64enpoftecczouanlHax
KoMrlereH{Irfl OnK-l: ctoco6nocrr, IicrroJrb3oBarb 6asoerre 3HaHr{{ ecrecrBeHHbrx HayK,
MareMarrl(:z z znSopMurr4nt1 ocHoBHbIe $axrri, KoHrlelrlr4r4, rrprrHrlr4ntr reopraft, cB.fl3aHHbrx c

Qyn4al,reu:ramsofi tru(poprvraruxoit u zu(poprraaqrzoHHbrMr{ TexHoJrofrrrMrr.



B pesynrrare ocBoeHur_ $uzurcu o6yraroqrzftca 4onNeH AeMoucrpr{poBarb cneAyrour4e
pe3ynbrarbr o6pasonauur :

1) 3narr (fyH4anaenraJlbHble (pusuuecNue rroHrrr{{, 3aKoHbr, il Teopur4 xnaccraqecxofi u
coBpeMerrHoft (pusuru.

2) Ymerr rpeAcraBJurrb aAeKBarHyro coBpeMeHHoMy ypoBHro sHauzfi Ha) rHyro Kaprr{Hy
Mvrpa, IIoH-f,Tb rIocraBJIeHHyIo 3a.4arry, (fopuuponam pe3ynbrar, cilMocrorreJrbHo yBr{Aerb
cneAcrBr4fl c$opuynzpoBaHHoro pe3yJrbrara.

3) Bla4err oloco6uocmro ucrloJlrcoBarb ocHoBHbre 3aKoHbI ecrecrBeHHoHayqHbx
Al4culannuH n npo(pecczonal uoft AeflTeJlbHocrr4, rrprrMegrrb MeroAbr MareMarr4qecKoro
aHarrv3 a I{ gKcrr epr{M eHTaJrbH OrO nc cn eAo B aTrv fl ..

4. CTPYKTYPA I4 COAEP}IKAHI,IE AI4CIIT4IIJIIIHbI (MOAY Nfl)
O6nla.q rpyloeMKocrr Alacul4rlJrrrHbr cocraBJr.f,er 6 sa.rerHBrx eAr{Hua (216 vacon).
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1 Polr uatemaruKrr B

u3yqeHrikt Suszrcu.
Hexoropue cBe,4eHr{t
143 MATEMATVKI{
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-)- us0

2 I(zneuarzlra
nocTyrraTenbHofo H

Bpar{aTeJrbHofo

ABIDKEHI4'

I 2 )5
-t- r/33

3 lnualurca
nocTynaTeJIbHolto

IBI1IJ'K9HVIfl.

2 2 I 2 ')< ll20

4 Bpanqarelrnoe
ItBr,DKeHHe TBepAOfO

T'EJIA

3 z 2 J r/25

5 3anourr coxpaHeHr,rq 3 2 I )5
-t- ll33

6 3reveurrr MexaHVKt4

x<unr.ocreft Lr ra3oB
4 2 I 2 )\ l/20



l SleueHrtr
crrellr4ilJl b Ho it r e opuvt
OTHOCUTEJIbHOCTI4

5 z 2 )\ t/25

II OCHOBbI
MO.IIEKYN-flPHOIZ
@vituKuvr
TEPMOAI4IIAMI4KI

2

8 MonexylrpHo-
Kr4HeTr4qe cK afl T e opvfl ,
la30B

5 2 1 J lt33

9 Sreuenrr,l
xlacczqecxofi
CTUIT4CTVTKLI

6 2 2 )\
-t- 1/20 PefirraHr-

rcourpolr Nol

10 Pealrnrte ragrr 7 2 2 )5 Il25

1t Csoiicrsa xu,{xocrefi
a TBepAbrx TeJr

7 2 I )5 IIJJ

12 Sneueurn
$usuuecroft KrrHerzKr

8 2 I 2 3 U20

l3 I{aqala
TepMoAVHaMvKrl

9 2 2 )5 U2s

n
SJIEKTPIIqECTBO
14 MAfIIETII3M

2

t4 3reueHrrr reoprrr4
IIoIs

9 2 I J U33

l5 3rercrpuuecKoe rroJre,

Harprxrennocrl.
llorenquan

10 2 I 2 ?< I/20

I6 3rerrpzuecKoe rroJre
B npoBoAHrZKaX V

Ar43neKTpvKax

t1 2 2 aJ l/25

11 flocrosnuufi
oreKTpl4r{ecnafi rox

ll 2 1 )\ I/33

18 flrasMa t2 2 2 a
J U20 PefiruHr-

noHrpolr Nl2
I9 Marnnrnoe [oJre B

BaK)ryMe v B

BeulerlTBe

t3 2 2 )\ l/25

20 Maruztroe noJre B

BeilIe0TBe
l3 2 I a

1 1 laaIIJJ

21 3lexrpouarHvnHal
ktHAyKqrzt

T4 2 I 2 )\
-t' U20

IV KONEEAHI{,f,
14 BOJIHbI

2



22 Mexauuqecxue
Hol,e6anzr

l5 2 2 It25

aaz.) 3rerrpouarHr4{THbre
rcore6auuq

LJ 2 I 1\ l/33

1/1 Bornu I6 2 I 2 J l/20

25 SrerrpouarHltrHoe
none. Cucreua
ypanueunfi
MaKceenra.

L7 2 2 )< U25

V OI]TI4KA 2

26 f eonrerpzuecrca.a

OIITI{KA
t7 2 I 2 )\ U20

27 Bornosax olrr.rKa 18 2 I 2 3 U20 Pefirusr-
xourpolr Jtlb3

Bcero 54 t8 36 72 27126 Srisarvren (36)

l.

5. OEPA3OBATEJIbHbIE TEXHOJIOIITI4
JlexquonHo-ceMrlHapcKat cl4creMa o6yuenua (rpa4zrlzoHHbre JreKrlr4oHHbre 14

na6oparopHble 3aHtrnx) c ucno.Ilb3oBaHr4eM [peAMeroB My3efl JreKIIr,roHHbx AeiuoHcrpauprfi
u ycr:pofi crn Q asnuecKofo [paKTr4KyMa.
flpral'reneHrae MynbrI4MeAI4a rexHonorrrfi: npoBereHl,re JreKrlrroHHbx u [paKT[qecKl{x
sanstnit c vcrIoJIb3oBaHrIeM KoMlrrlorepHbx npeseHraqrzfi, 4"ro"CrpuqlroHHbD(
BI,II€OPOJIIIKOB C IIOMOIIIbIO KOMIIbIOTEPIIO|O.IIPOCKTOPA, 3BM LI TEJIEsKPAHA,
I4u(popr'laqvoHHo-KoMMyHI,IKaqI,IoHHbIe rexHoJrofrav rnfr,MoHr4TopLrHra, KoHTpoJrr 14 orleHKkr
rer<yqefi yveduoft AetrenbHocrl4 cryAenron (zurepHer, Skype, yve6uo-rr,rero4rauecr<uft
KoMlrreKc BlfV Ha rrnar(bopnre Moodle lr Ap.).

J

6. OTIEHOqHbTE CPEACTBA l.nfl TEKyTUETO KOHTPOJTTT
yCITEIiAEMO CTPI, IIP OMEXI/T orIHoIZ ATTE C TAUtIn fro rrToIAM
ocBoEHr4fl Ar4CrIMfrJrLrHbr vr
OFE} CIIEIIEHI4E CAMO C TOfl TE JIbHOIZ

)TqEBHO.ME T OAIIIIE CKOE
PABOTbI CTYNEHTOB

ftrx ronrponr pa6orrr cryAeHToB, a raK)Ke AJur crr4MyJrnpoBa*rv'ct4creMarr.rqecKoro v3w'"ua
Kypca $zszxl{ B TeqeHI'Ie ceMecrpa rpe[ycMorpeuu pefirzHr-KoHrpoJrr{. Onz [poBoAsrcfl B
rrr.rcbMeHHoft $opnae

Tenyulufi KoHTpoJrb ycrreBaeMocrrr
B OI]P O CbI AJUI NP OB EA EHVIA PEIZTZHf - K O HTP O NEIZ

Peiiruur-nonrponrJ\b 1

1' 3leueurrr nertopnofi anre6prr: onpereJreHr{e BeKTopa, cJroxeHr.re BeKTopoB, yMHoxeHr{e
B eKTopoB, ara fi S epeHrlr,rpoBaHr,re BeKTopHbrx BeJrr4 rrr4 H.

2' MarepuaIrbnafl- Toqra ('racrzqa). Czcrenaa orcqera. IrluepquamHbre cr4creMbl orcrrera.
P a4uyc-n exrop. Tpaexroprrf, , p aguy c Kpr.rBr4 3Hbr rpaeKTopt4 r,r.

'l' Jluneffuat cKopocrs u ttu."eitrtoe ycKopeHure. TaureHrlr{u}JrbHoe 14 HopManbHoe ycKopeHrzf,.
Csflsr Me)KAy nzneirurnrav 14 yfJIoBbIMrI Kr{He\4arI{qecKI4Mr4 BeJrAqI4HaMIr.



4' 3aroHrr HHorona v iloHflTkre I,Inepuuanbnofi czcr:enabl orcrrera. flousrue cr{Jrbr, Maccbl r{
IrMnyJrbca. Ypanneuue lBr4xeHr{fl .

5' I-{errrp cI4MMerpI{[ (qeurp rraacc). Teopeua o ABr4xeHr4r4 rleqrpa rageprlprr4.6' Mouenr vIIepqI{\I Tena' Teoperraa IllreftHepa. Moiraenr- a"orr. Morraenr r.rMrrynbca.
YpanHenne MoMeHToB.

7. frapocxonzqecKzfi e(f (pexr. Cno6o4urre ocu.
8. Pa6iora r,r gueprkur B MexaHuKe. 3axourr coxpaHeHr4.,r,
9' lloH.srtle cI4JIoBoro fIoJUI. KoncepnaulBHbre r.r HeroHcepBarprBHbre cr,rJrhr.
10. czrcrerr,ra ypasHenr.rz ra3olumaMuKr4. flnuNerme ren B xr4rorocrrx r{ ra3ax.
11' llpraHqzn oruocldrenbHocrl,I 3ftnnrrefiua. lloc:rynar rrocrorHcrBa cKopocrrr cBera.

JlopeHqeno coKpaIrIeHI4e AnI4HbI Ir 3aMeAJreHr{e BpeMeH}r. Penxrrzszcrcrzfi r,rMrrynbc.
12' fraHstue vAeanbHoro ra3a. ocuonnoe ypaBHeHr,re MoneKyJrrpHo-KzHerr4.recxofi Teopv1a.

YpanHenue cocrosHur r.rAeanbHofo ra3a (ypanueuze KnaneftpoHa - Meu4ereena.;.
P eft r'znr'-xo nrp o"ur J\b2

1' YpzrnHeuze Bau-4ep -Baasrcca. ?I:orepurr pean'H'rx ra3oB.
2. Met aq a6unnno e co cro{r{r4e. Kprzruue cKoe c o cro.,{Hr4 e.
3' 30Qercr,{Noyna - Toucoua. cNzNeHae ra3oB rr rroJrrreHrre Hr43Kr4x reMrreparyp.
4' fnr.enux repeHo ca: 4r,rs (f ysvx, rerrJrorrpoBoAHo crb, Br3Ko crb.5' ocnonHrre repMoAI{HtlMI{qecKI{e rroHflTkr.fl: BHyrpeHHsr gueprr{fl, pa6ora, Te11Jrora.

YpanneHrze [epB oro Harrara repMoArlHaMr4 K14.

6' o6parzrr'Ibre z neo6parzMble rpoqeccbr. Kpyronofi rpoqecc (qurn). Ilzr<n Kapuo n eroKIIA ans krAeanbHoro ra3a.
7. SHrpouu.s. 3arcou Bo3pacraHr.rr oHTporrrM.
8' Ilar<os KyloHa. HaupxNenHocrb gneKTpocrarr4qecKofo rroJrf,. llou.srze

sneKTp o cTarl'IqecKof o IIOJI{. llpIzHqnn cyrreprlo3wlr4 14 gneKTpr{qecKr.rx noneft .
9' Teopervra laycca AJrs gJreKTpocrarllrrecKofo rroJrr B BaKyyMe. IlpznaeHeHr,re reopeMhr

faycca AJrs pacqera noneft.
i0' lloreuqnar. Pasuocrb rIoreHII[anoB. csssr Me)KAy rroreHrlr{*noM 14 Harrprxe'Hocrbro

SneKTpocTaTHrrecKof o IroJIr.
11' ll.nxpz3oBaHHocrr' {uenexrpvqecKa.f, Bocnpr4r4Mqr4Bocrb BerrlecrBa r4 ee 3aBrrckrMocrb

oT TeMnepaTypbr.
12' PacnpeAeneHue 3ap-f,AoB B rIpoBoAHIzIte. SrexrpocrarvqecKoe [oJre BHyrpLr u cHapy)K'r

rrp o B oAHrtKa. 3nexrp o cr arvr.rre c:rafl . 3 arrlkr ra.
Peffi runr-nonrp o.nr J\b3

1' Xalparrepzcrl4KI4 SneKTpuqecKoro roxa v ycnoBrrs efo cyuecrBoBaHvrfl.. pa:uocrn
n oTeH IIr4 ano B, SneKTp OABI4 XyIq a.f, ctrna, lF'anprxeH I{e.

2' Marnzr[afl vHnyKqux. 3axou Brao -' Canapa. llonsrze MarHVTHofo rroJrr. flpzHqr,rn
cy[eprro 3 ]a r\Lrn Mamil4THbrx nonefi . M aruurur;rfi uou eur.

3' floHsr'ue MafHr{THofo MoMeHTa aroMa. }MonexynrpHbre roKrr.
4. Tunrr MarHerr,rKon. Kpzna-a HaMarur{qr.nBaHr{.fl. Toqxa Kropra. [orr,renrr.5' onHr (Dapa4ex. MarHzrsrrft rloroK. 3AC prHAyRrJLrkr. ocnongoft 3aKoH

3neKrpoMarnurHofi 14 HAyKrlkrr,r. flpanuno Jlenqa.
6' (leo6oaHbre Iz BbrHylKAeHrIbIe xone6auus. fapnrouzuecKr.re MexaHl4qecrze xone6an Lrfl. vI ux

xapaKTeprr c"rr4Kr4. 3Ueprux f apMoHr4qecKr{x M.exaHr4qecKr{x rone6anzft ,
'7 ' MexaHIasM o6pasonanux MexaHI4qecKr4x BoJrH n yupyrofi cpeAe. flpo4o6nrre zIlollepeqHble BoJIHbL Bolsonoe ypaBHeHI4e I{ efo pa*ar"a. fapnaoHzvecKr4e BoJrHbr r{ ux

XapaKTeplutCTI4KI4.

B' Ko'ne6arelrnrrft KoHTyp. fapuouu'recrze gJreKTpoMarHr4THbre xone6a'us u vx
xapaKTepr.{c'rl/rKl1r.

9. crzc'evra yp anrreHuft Maxcn enra. onerrpouarHvr'oe rroJre.



Bapuanm n

1. r{ac'rzqa uacc<1ft m ABu}Rercs. 3aMe.4JreHHo
no oKpy)KHocrt4 c rIeHTpoM s roqKe O co
cKopocrbro t. Vrasau Ha pr,rcyHre
HarrpaBJreHrr.rr BeKTopoB yuonofi cKopocrrr
(D, uoMeuTa r,rr\4rrynbca Zg oTHOCrareJrbHo

ToqKV O, lpoexquro MoMeHTa vMrrynbca Ha

cb z L", HopManbHoe Li/n, raHreHqr{zrnbHoe

lf/7 kr trorrHo" lit y"nop"t o.

ocb epat4eHufr

2. IGr< orrpeAen;rercfl MoMeHr rzuep{uu rela?
3. Ifux orpeAenserc-rr MoMeHT cralu? VKasarr

Ha pr,rc)yHKe BeKfop MoMeHra c,Jrbr il[0
orFrocu'reJrbuo ro.l Kra O,

4. floreHqzamHas 3Heprr4fl qacrr,rqbr
orlrlcbrBaercr BbrpuneHuetv- E, : 2x - 3x2.
[Ip" KaKoM 3Har{eHvr.r x qacrv:qa 6y4er
rraxoAt4'rbcr n panHonecuz?
5. C$opmyllzponarr 3aKoH coxpaHeHrrf,
I{Mrrynboa. flpu marnx ycnoB}rfx peiubHo
rlbrrroJrHrercr 3Tor 3aKoH na 3eule?
6. Halucarb ypaBr{eHr{e ABwKeHAT IIrfl Tera
taaccoit m s rroJle cvJlbr rrxecrr,I 3eulu
(curoft oonporr4BJrervu npeue6peur).

10' SnerrpouztfHl4THat uprpora cBera. llpunqvn fiofirenca. 3arcoHrr orpaxeHr,rfl u
rlpeJloMneHzs. A6colrornrtfi I{ orHocl4TeJlblrbrft noKa3areJrv rrpeJroMJreHzs. flonuoe BHyrpeHHee
orpaxeHrre. Cneroao4sr.

1 l. Onru'recKas AnHHa nyrl{. Onru.recras pa3Hocrb xoAa. Pac.rer unrep(fepeuqzognoft
KapTr4Hbr oT ABI)( KOrepeHTHbIX r4CTOrrHr,rKoB.

12. flpunqrzn fioftreHca (Dpeuena. MeroA 3oH @penerx. llpxuoruuefiuoe
paclpoclpaHeHr4e cBera. [u$parcqur opeuenf, Ha KpyfnoM orBepcrr4t4 r{ Ar,rcKe.

KATIEC Tll EHHbIE B oIIPo CbI [.M nof oToBKI4 K pEIZTZHf -KoHTp oJrlo

Ocnonrr KltaccuqecKofi MexaHr.rKu

Bapuaum2

1. O4Hopo4Hrrfi AVoK Bpaulaercr c
3aMeAneHr{eM BoKpyr ocr4, npoxo4rllefi uepes
IIeHTp Ar4CKa rreprreHAr,rKyJrf,pHo rrJrocKocTrr
AzcKa. Vrasarr Ha pHcyHKe 

rHanpaBJreHrz,
BeKTopoB yuonofi cKopocrn CD, MoMeHTa

:lr{MflyJrbca L0, yfJroBoro ycKopeHv_s t0,
N4oMeHTa 

"rr"t Mg.

2. CQopnaylLtpoBarb reopeMy IIIrefi Hepa.
3. Karc onpeAeJrrerc.rr MoMeHT raunyltca? Vlta:arr
Ha przcyHKe BeKrop

orHoczfelrno roqnz O.

o'/
F'

4. Iloreuqualrnar gHeprr4s qacrvrr\br

orlrrcblBaercr Bbrpor(eHr,rev. En : 3x" - 72x. flpu
KaKoM sHaqeHuv _x ycKopeHze r{acrr,rrlbr 6y4er
paBHo uylro?
5. C$oprraynraponat 3aKoH coxpaHeHlrfl
MexaHr.rqecKofi eHeprnz. llpu KaKrzx ycJroBr,rf,x
peiurbHo BblrrorH.sercf, gror 3aKoH Ha 3eule?
6. Harucarb ypaBHeHze ABr4)r(eHr4rr An.,r reJra
uaccofr m, Ha Koropoe 4eftcrnyer roJrbKo ckrJra
conpoTHBJreHz.rr, IlporlopqvoH€ulbHa.s cKopocTu
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7 .3ayncuwocrb rroreHqr4alrnofi gHeprzt4 or
KOOpAraHarbr rrpr4BeAeHa Ha pr,rcyHKe.
Hapucy i:ne rpaSun xa.recrseuHofi
3aBI4CLIMOCTV CVILbt TIOJI{ OT KOOpAI4HaTbI.

napa6ona

(x:o -

8. IGxue rroJroxeHr{rr cJreAyroqero
yrBepxAeHzs clpane4lznu? Mouen'r
hMrrynlb ca TeJra oTHocItTeJIbHO OCH 3aBr{Cr4T :

a) or uaccu rela;
6) rraorueura cr4Jrbr;

B) noJroxeH]nfl. oct4;
r) cropocru rela.
C)6ocnonarr, orBerbr.

9. 9erosex crotrr Ha Bpaqaroqeficx cKaMbe
Xyrconcxoro c rrr(eJrbrM creplueM B pyKax,
pac[oJ]o)KeHHbrM roprd3oHTanbHo. Eclu
cTepxeHb rroBepHyTb B BepThKanbHoe
IIOJIO)KeHHe, TO:

a.l yMeHbrrrlrrcfl MoMeHT vHeprluil
CI4CTEMbI;

6 ) yrraeurnrarc{ yrJroBa{ cKopocrb;
e) MoMeHT HMrryJrbca crzcreMbr Ho

I{3MEHIiITC.f ;

r) yueHuuzrc-fl KuHerr4qecKar sHepn4rr
CLICTeMbI.

Ilrr6parr flpaBvnbHbre yrBepxAeH:as. vr

o6ocHonart.

Mo.nercy.rrnpHo-KzHer[qecKas reopilq
Bapuaum I

1. IJanucarr ocHoBHoe ypaBHeHr,re
MoJreK)/JrqpHo-KzHerr,Iqecnoft reopull.
2. lKaxoe cMbrcJr QyHrqrau pacupe4eleHrzr?

3. Hanucarr rfopruyly onpeAeneHr.rq
cpeAHefo 3HarleHprfl nenoropofr BeJIHrrltHbI .x,
suax Qynrqr.rrc paonpeA ercuux f(x).4. Telo nepexoAt4T us cocrosHt4r 1 e
cocroft{ve 3 ogzu pa3 nocpeAcrBoM
rpoqecca l-2-3, a4pyrofi pas I-4-3. B raxou
flpoUecce r43MeHeHr4e nrryrpeuuefi gHeprur4

6olr,rue: A,U1-24wra
fas zneanrnrrfi.

: 0 - Bepu,tuHa nqpa6orbt)

A'Ut-q-z?

'7. 3asucuMocrb ct4Jrbl noreHrluanbHoro rons or
I(oopAr{Harbr rrpr.rBeAeHa Ha pr,rcyHKe.
Hapucyfire rpa$un KaqecrBeHHofi gasucprr4ocrpr

IroreHrllranbnofi suepruu or KoopAr{Harbr.

8. Kanue nyHKrbr cJreAyroqero yrBeplqeHr4s
cnpaBeAnvBu?MonaeHrkr:aep\krvrrera3aBvrcLrr:

a) or nonoxenvrs. ocn BpailIeHu.s;
6) nrorraenra cvJrbr;
B) MaCCbr Tena;
r) yuonoro ycKopeHu.rr reJra.
O6ocnosarr orBerbr.

9. B KaKVX cncreMax orcr{era 4eftcrryror
qenrpo6exnafl, cura v cvra Kopzoluca?

r{AeaJIbHOrO ra3a u H.aqail TepMoAr,rHaMIrKrr
Bapuaum2

l. 9ro Ha3brBaerc.rr qI{cJroM crenenefi cso6oarr
MexaHr,rqecKoft czcreltrr?
2. Kanoe cMbrcJr ycnoBulr HopMktpoBKu Qyurcquz
pacrpe4eleuza?
3. Bupa:urt BeporrHocrb qepe3 $ynnquro
pacnpeAeneHzf,.

4. Telo nepexoAlrr rr3 cocrorHzfl I e cocrosHze
3 o4uu pa3 nocpeAcrBoM npoqecca l-2-3, a
gpyrofi pa3 I-4-3. B KaKoM rrpoqecce
rr3MeHeHze nnyrpeHHefi oHeprnr4 6onrure: A [{_
24 LIIWI L Ur44? fas zAeantHrrft.

Bepwuua napa6oilbt



V

5. llorar 3ap.rnKeHHat
c$epuuecxznau cJroflMr,r

pncyuor)

V
ra3 MO)I(HO

\s
cSepa oKpy)r(eHa

Ar.rcneKTpt4KoB (crur.

9, rlevy paBHo lrrrcJro crenenefi cno6o4rr 4rr
MoneKyJrbr COz c yrreToM nole6areltsoro
ABTDKeHVTT rUOleXyl?
10. B AByx cocyAax npr4 xonasarnoii
reMneparype xpaHuTcq no I uomo rasa. R
nepBor{ cocyAe ra3 cocTor4T r{3 oAHoaToMHbrX
MOJreKyJr, a BO BTOpOM - H3 AByXaTOMHbTX.
Onpe4erzrr orHorrreHve BrryrpeHHHX
eneprufi orux ra3oB UJU2?

Ilapuaum I
1. C{roprr.ryJu4poBarr reopeMy faycca qlx

BeKTOp'a Z.
2. Hanucarr rpaHrlrrHbre ycnoBr.rq Ailfi
HOpMaJrbHbrx cocTaBJr.'IrorrlHx BeKTOpOB

HarrpffKeHHocTH v SleKTpHrrecKoto
cMerqeHr4.s Ha rpaHr.rue AByx ArDJreKTpktKoB.

3. B qetr cMbrcn gneKTpocraruqecrofi
3arrlzrlu?
4. 9eruy paBer{ noreHqr4aJr B r{eHTpe
3apr)KeHHoro Ko,rrbr{a Qe? o6rrcnzrr.(cru.
pt4cyHoK)

9. flpu KaKrrx ycnoBr{.flx (rrc p u 7)
cqlrTaTb uaealrnrnu?

10. B AByx cocyAax rtpu lcoruuarnofi
reMneparype xpaHvrcq no I uolro raga. B
rrepBoM cocyAe fa3 cocTor4T r.{3 oAHoaToMHErX

MOJreKyJr, a BO BTOpOM - H3 TpeXaTOMHbrX.

Onpe4elzrt OTHOIIIEH}IE MOn.spHbrx

TeflJloeMKocrefi erux fzrcoB npv rocrorHHoM
o6reue?

3aercrpocrarlrKa r,r [ocrosHnrrfi rolc
Bapuaum2

1. Cr[oprrayrnponau reopeMy laycca Ans

BeKTopa, .

2. Hanncam fpaHnqHbre ycnoBur ry"
TaHreHqr4urJrbHbrx cocraBnsroulpx nerropon E,

I

u D, uarpaHr.rqe pznAeira AB)rx Ar4oJreKrpr.rKoB.

3, Hanucau BbrporeHr4q Anq rrorHocrpr gHeprulr
SJreKTplrqecKof o llor.fl .

4. 9euy paBHa HarrprxeHHocrb B qeHrpe
3ap.Dr(eHHoro KoJrbrla E0 (cM. pracynorc)?

5. lIorafl, 3ap.f,)KeHHaq

c$epu.recnuMu cJro.rrMrr

pucyuorc)

c$epa oKpyxeHa.

AH3JreKTprzKon (crra.

C-

e = l-.5

flocrpourn 3aBac lrMocrb Ha[pr]KeHHocrr.r or

E

r

llocrpozrs 3aBr{cr4Mocrb rroreHrlnana or paAayca
q(r).
6. OuguqecKzficrvrbrcJr 4uuelcrpaveuoft CMbICJI BeKTOpa



[poHr.ilIaeMocru cpe,Fr.

7. Vro raKoe gJreKrpoABzlnyrla.f, cwta?
8, C$opnlyrzpoBarb 1-fi sarcoH Kapxro$a.
9. 3amacart 3aKoH O[,ra s noxalruofi $oprvre.10. Cyrt xla.cczqecrofi elerrpoHuoft

Teopvr4 sJreKTpOnpoBoALlMOCTt4 MeTiUrJroB.

I 1. Paccqurarb rlrapKyJrflrlt4ro BeKTopu ,E ro
3aMKrryroMy KoHTypy ABCDA a cAenarb
BbIBOAI,I O TIOTEHIII4AJIbHOCTII IIOJI,'I.

B'apuaum I
l Ilacrprnt [oHrrrr,re. Maruuruat
I,IHAyKrIkIr, ed cunrcl.
2, CQoprvrynvporlarb 3aKoH noJrHoro roKa

Ans BeKTopa l'.
3. CQoprvryluponarr rpaHurrHbre ycnoBnfl
Tilfl TAHIEHIII4ZTJIbHbIX COCTABJItrrcIIIIIX

BeKTopoB1'vIT.

4. I{erury paBeH uarnvrnufi uoueHrf,
BVrKa c roKoM I1l Kyga oH HanpaBnen (crvr.

pucyuor)?

5. E qeu 3arurrcqaerc_rl tBJreHve
3JleKTpoMarHuruofr LtHAyKqar.{, r{eMy paBHa
3AC? CQopuynzpoBarb rrpaBr{rro JIeHqa.
6.llpono4ru1afl nepeMbrrrKa ABrD(erc.s BAorb

.,poBoA,ru1efi parr,rxu co cKopocrbro b B

MafHktrHoM non" E. yKasarn HanpaBneH'e
14 HAyKrlr,roHHoro ToKa.

---
-D

A

D C

ELC

R

Marnr.rrno e rr oJr e u 3 JreKTp oM af Hr,rrHaq [HAyKrI[fl

rron.flplrcoBauuocru P .

7. r{ro raKoe Hanpsxenze?
8. CQoprr,rylupoBarb 2-fi sar<ou KupxroQa.

9. 3anucarr 3aKoH {Noynx-JleHqa n loxalruofi
$opnre.
10. B .{dM cocrot4T He.rlocraror{Hocrb
rrtaccuqecxofi slerrpoHnofi Teopr,rkr
SneKTpolpoBoAHMOCTr4 Merzulrlos ?

1L Paccqurarb rlr4pKyrrflrll,rro BeKTopa E ro
3aMKHyroMy xowrypy ABCDA u cAeJrarb BErBoAbr
o IoTeHIII4UUTbHOCTII nOJIr.

Bapuaum2
1. C$oprraynupoBarb 3aKoH Eao z Canapa, ero
Quszuecrufi cMbrcJr.

2. 3axon rronHoro roKa AJrr 
""ntopa 

.E .

3. fpaHzuHrre ycnoBvfl.* An.rr HopM:rnbHbrx

cocraBnrroult4xBeKTopos B u H

4.9ervry paBeH op6uralruufi uarurzrusrft
MoMeHT F, 3nenTpoHa c 3aprAoM e vl

cnopocrrrc D ?

VKasarr ero HanpaBireHr,re (cu. puc.).

e

5. .flsreuue caMovHAyKrlt4r{ u
Bar4Mor4HAyrqua, zx 3{C.

6.llpono4rrqar [epeMbrrrKa ABwKerc{ BAoJrb

npono4rrqefi paMKz co cKopocrbro il B

MarHr,THoM noJre E. Vra:a* HanpaBneHve
r.rHAyKrILt oHHOro ToKa.

10



7. lan rpaSur r43MeHeHr,rr MarHprrHot-o
rroToKa oT BpeMeHr{.

Kan H3MeHsercr BeJrrrqvHa OAC
gn eKTp oMaf nzrn ofi vrHAy Kr\Lrv co n p e u ene na'/

Iocrpozrr rpa$rax e;(/).
B. llprrraoyrolruufi uponolouurrft Br{Tor(
JIeNCT4T B IIJTOCKOCTLT C AJII4HHbIM tIpfMbIM
rrpoBoAoM, rro Ko'ropoMy lporeraer ror L

Burolc rrHyr BrrpaBo. Iloxasar,
HanparlJreHHtr TOKa, rrHAyrIr4poBaHHOrO rl
BHTKe, Lr cnlr,4eiicrnytoulprx Ha ero JreByro z
npaByro cTopoHbr
9. 9enay paBHa rlupKyJrrrrlu.rr BeKTopa

,-HarrpffKeHHocrll H rro 3aMKHyroMy
nourypy? Ha pucyuxe rroKa3aHbr: I - roxu
[poBoAuMocrv, i - MoneKynrpHbre roKr4.

lbumyp

7. [an rpaSnn r{3MeHeHr.rr MafHHTHoro rroroKa
oT BpeMeHr4,

flocrponrr rpa$zx 3aBzcuMocrr{ OAC
sJreKrpoMarrrurHoft LrH1yKqzvt or epeueuu e;(r).

8. flpxrvroyrolrnuft npoBororrHbrfi suror Jrerl(rlT
B IJIOCKOCTH C AnI{HHbIM TIpSMBIM trpoBoAoM, IIO
KoropoMy nporeraer rorc I.

Buror rsr{yr BnpaBo. flora-:arr HarrpaBJreHzt
TOKa, IlrUyrII4poBaHHOrO B BrrTKe, kI cwt,
4eficrnyroqnx Ha efo neByrc H npaByro
cTopoHbr.

9. .{etury paBHa rlupKyr.squq BeKropa
rrarnurnofi vHAyKlqlzkr rro 3aMKrryroMy KoHTypy
n

I
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I 0. flpupo4a $epporr,raruerr.r3Ma.

t3

1 0. Ilpzpoaa Ar4aMarHerH3Ma.
KOIEoAHUS II BOJIHbI

Bapuaum2

1. rlro Hil3brBaerc;t 4lzuoft BoJrHbr, BoJlHoBbrM
quclou?
2. Kaxona pa3Hocrb $ar AByx Ma{rHr4KoB
(rroporo orHocvreJrbuo nepnoro) (crr,t. pucynor)?

Ilapuaum I

L 9ro Ha3brBaercs Qasofi
xore6aHu.f,?
2. Kalcona pa3Hocrb Qa:
(nroporo orHoorrreJrrHo
pzcyuor)?

Mexauuqecrcr.re

f apMoHrzr{ecKofo

ABIO( Ma{THI{KOB

uepnoro) (u"r.

.Kpailuee norouceHue

3. Toqna 1^{acrByer B ABJy'x B3auMHo
[eprreHAr{KyJrtrpHb,rx Kore6auv.f,x. Kaxa.a
$uryp9 Jlucca>t<y y(x) rorJrqaercr, eclrvr

),/ = 2cosnt ,

l.r :4cos(nt +n /2).
4. Cloxure rpaQuuecxu ABa rapMoHr4r{ecxr{x
oAHHaKoBo HarIpaBJreHHux nole6asl,If, paBHLrx
JrroprroloB, Ho cMerrleHHbrx rro rbase
oTHOCUTeJTbHo Apyf Apyfa Ha fi, aMrrraTyAbr
coorHoo.rrrcq xax 3 : 1. Eyger rz nore6auue
rapuonuvecxuu? Venry paBHa qacrora
clroxHoro Kore6aHzs?
1i, [auo HanpaBJreHr,re cMeqeHrzf, r.racrr4q.

Jty4a 4uaxerc.rr BorHa (uero, nnpano)?

(i. Flanprcarr 4z$ $ epeuqr4iurbHoe yp aBHeHr.re
3aryxarcil{r4x xole6auufi u ero pe[reHze.
Kaxos cMbrcJr rcosQ$uqzeHTa 3aryxaHvr,
4o6pornocru?
'l . fiauo ypaBHeHue: BoJrHbl

Y := A sin2n(tlT-xllu), rAe A,
NOJIOXU'TEJIbHbIE BEJIIITII{HbI,

orrrzcbrBaror BoJrrry. r{euy panua
soIHrl?
8. 9ro luroe $a:onas cKopocrb, rpyflnoBa,
cKopocTlb noln?

9. rlro Ha3brBaerc.fl uHrepQepeuqnefi noln?
10. Ilepzo4 xole6anzft rpy)Kt4HHofo
Ma.srHHKa paBeH T. Maccy Ma.rrrHvKa
yBeJrvrtkr,nu n 4 pasa. Kar usrdeHzrc, lepzoA
Kore6amaft?

T, ?r

KOTOpbre

cKopocTb

Kpailuee noro)rceHue

3. Toqna yqacrByer s Asyx B3auMHo
nepneHAaKyrspHux xole6aHr4flx. Kaxa.fl $orrypa
Ilmccax<y y(x) nonylraerc.r, eclrvr

f)t =2cosnt,
1,
l.x = 4cos(nt +n).

4, Cloxzre rpa$uuecnz ABa fapMoHt4qecKr,rx
oAuHaKoBo HanpaBneHHrrx rcole6auur, y
Koropbrx qacrorbr coorHoc.flTc_r xar I : 3, a
aMnnrzryAbr rcat<Z : 1. By4er rll,t rone6auue
rapMoHl4rrecrarra? r{err,ry paBHa qacrora cJro)I(Horo
tcote6a:,j,us?

5. {auo HarrpaBneHrze cMeuleHuq vacruq. Ky4a
ABzxercf, BoJrHa (eleno, enpano)

6. Hauucarr BoJrHoBoe ypaBHeHr4e, floscnnrr ero
CMbICJI

7. Cnaerqenrae qacrvq cpeAbr e nrocKofi 6eryrqefi
seyHonofi BoJrHe Bbrpar(aercfl coorHoureHr{eM

l:Er'cos(oot-ru). Hairru cKopocrb cMerrIeHV,
r{acruq s sroft BoJIHe.

B, Kax o6pasyerc.r croflrrafl, eorHa? Onucaru ee
xapaKTepHbre oco 6enuocrz. Hanzcarr ypaBHeHr,re
crosqefi BoJIHrI.
9. Kan o6pasyrorcx 6uesus?
10. Vro Ha3brBaerc.fl MexaHVqecKI{M pe3oHaHcoM,
pe3oHaHcHofi .racrorofi ?
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Bapuaum I
1 .C$opnaynupoBarb npr4Huzn fiofiresca.

2. Onruqecx afl, AnuHa rryru.
3. flolocu panuoii TotrrrluHbr.

4. fiu$paxqz.r @peuenr.
5. lEcrecrseHnufi z nor.f,pu3oBanurrfi cser.

6, Ha tq/TH ecrecrBeHHoro cBera rroMerueHbr

ABe rrJracrrrHKt4 TypMrurr{Ha. flocle
npoxoxq4eHnfl nrracrprHxz I cser rloJlHocrbro
flontpv3oBau. Eclz Jt u Jz - UHTeHcuBHOcTIt
cBeTa, IlpollleAlrrero IIJIACTI4HKA

Onrzlca
Bapuaum2

1. CQoprraylzponau 3aKoHbr orptumeHzr u
IIpeJroMneHr,rr.

2. Ouruqecrcar pa3Hocrb xoAa.
3. flolocu paBHoro HaKJroHa.

4. [uQpar<qur @payuro$epa.
5. flompzsarJnunpv orp.DneHr{v tr
IIpenoMneHprH.

6. Vrol Me)rqy rJraBHbrMrr rrJrocKocrrMr.r
lon{prrcaropa u aHanrrcaropa paBeH 30'.
Oupe4elure rI3MeHeHI{e vHTeHcl{tsHocrrr
nporleArrrero qepe3 Hvx cBeTa, ecnH yfon Me)r(Ay
rJraBHbrMH rrJrocKocr{M u 6y ler cocrasrsru 4 5 

u.

coorBelcrBeHno I z 2, u J2:3J114, qervry rofAa
6y4er paBeH yroJr Me)KAy HanpaBneHrzsr,ru OO
tz O'O''7

IlpovrexyrorrHafl arrecra IIufl rro rrro raM ocBoeurrfl Arr cqu rrJr rrH br

BOIIPOCbI K SK3AMEHY
I. Mexauzr<a

1' MexasuqecKoe ABTDKeHIze KaK rlpocrefiruar Qopnaa ABrDr(eHr{ fl vlurepvvt Czcreua orcrrera.
rpuHqzl orHocvreJrbHocrr{ |a,lutes,. rlpeo6pason asus,Iaswltet. panvryc-BeKTop.

2' MarepuatbHafl ToqKa (uacruqa). Tpaerropur . Papryc KpHBkr3Hbr rpaeKropnv . Jlu:aeft.11as cKopocrb
z rasefisoe ycKopeHze. flocrynarenbHoe ABTDKeHVe rBepAoro reJra.

3. Taurenqzalruoe 14 HopMirnbHoe ycKopeHze. Csqss Mellqy lunefisrruz vr yrJroBbrMr,r
KHFIEMATIZTIECKI'MKI B EJIVqI4HAMI4

4. llepnnIfi 3aKoH l{uo'rona v noHtrl4e rzHepuvanbHofi cucreuu orcr{era. Bropofi 3aKoH Hrrorona u
IIoFItrI4e caJlbl, Maccbl 14 I4MlyJIbca. Vpanueuuo ABH)KeHr4.f,. Tperzfi 3aKoH Hlrorona H rrpeAeJrbr ero
rrpflMeHr4MOCTI,L

5. Henuerpul{zlnbHble cl4creMbl o'tcqera. A6comorHrre u orHocrrreJrbHbre cKopocrr,r z ycKopeHrde. Cunu
HHepr\ukr.

6" Cucreua MareplzuulbHbrx rolleK. I{eurp uHeprlr4r,r (qeurp rvracc). Teopenaa o ABkt)r(eHr{n rleHrpa
r4Heprluu.

7' flousrue a6colrorno rBepAoro rera. MoneHr r,rHeprlur,r reJra.
8. Teopeva Illrefiuepa.
9" Mouesr czlu. MovleHT rrMtryJlbca. Vpanueurre MoMeHTon. Vpanuenne BparrlareJrbHoro ABIDr(eHr/r.fl

TBepAoro reJra orHoclrreJrbHo HerronBu)r(Hoft ocu.
10. filpocxonuqecrnfi sQSerr. Cro6o4Hue oca.
1 1. 3anorr coxpaHeHvs rzMrryJrbca urperufi 3aKOH Hrroroua.
I 2, 3 axou coxpaHe Hr.r.rr MoMeHTa 14 MrryJrbc a,

1i|' Pa6ola 14 oHeprl4{ B MexaHHKe, Sueprzr rurHerprr{ecKarr rr rroreHqvalrb1aq.
lz[. llloHgr'r4e cr,rJroBoro nors. cs.f,ss Mex,ry norerqaaJrbuoft eHeprueirucuttoit.
11i. 3axorr coxpaHeHzfl MexaHnqecKofi sHeprzu.
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16. KonaepnarilBHble pI HeKoHcepBarI{BHbIe cznu. K.onc epBarLrBHafl, v AtccvrarvrBHas, cqcreMbr.
17 .3aAamu MexaHr{Krr xra4xocrefi u ra3oB.
18. YpanneHue 3finepa.
I 9, Yparrueuue Hepa3pbrBHocrr4. Ypanueuue Eepuynlu.
20. Cucretvn ypasueuuit riBoAr.rHaMrzKt4.

21. I{uprcylf,Ill''It cropocrr,r. florenql{aJrbHoe r,r BrnxpeBoe ABrDKeHvr. Teopeirla Xynoncroro.
22. Ilavmuapnstfi n ryp6yneurHtrfi pexuuu rerreHr{fl .

2 3 . Teqenze e.ssKofi )rfl4AKocrt4. Oopuyla lly asefirrl^.
24.llputs|'lun orHocrrreJlbHocrlz 3fitlurefisa. Ponr cKopocrz cBera. llocryrar locrof,HcrBa cKopocrt4

cBera. Ilpeo6pa:onanur Jlopeuqa.
25. JlopeuqeBo coKparqeHrre Anr4Hbr 14 3aMeAJreHHe BpeMeHlr.
2 6 . )? e n srusucr cxuit 14 MrryJrb c. B g auNlo c n.sg b M ac cbr r4 DHeprHz.

II. ocuonu MoJreKyJrrpnofi surnrclr rr repMoArrHaMr,rKrr
l.flon-srae vAeanbHofo f€tsa. MorenyrrpHo-KrzHerzqecKoe ToJrKoBaHve

paBHopacnpeAeneHr4lr

OcHoeuoe ypaBHeHr4e

reMnepaTypbr.
MaxpoclcouuqecKlre rapaMerpbr cprcreMbr.

2,BnyrpeuHr.rr 3Heprrz.f, r.rAeaJrbHoro ra.sa. rlracro crereHefi cno6o,[u. 3axoH
3Heprr4H.

3.r{auenue ra3a c rorrKra 3peHrzr MoreKyn.spHo-Kr4Herr4qecrofi reopzu.
MoJreKynspHo-KlrHeru r{ecrofi reopzu.

4.YpanueHIle cocrosHl4.f, l4AeiulbHoro ra^:a (ypanuenze Klanefipoua - Meu4eleena).
5 'fiuuavuuecK]re u crarrlcrl{qecKile 3aKouoMepHocrt4 n Susune. Crarucruqecr<uft uero4 rrccneAoBaHr.r.rr

cucreMbr. Ilou.srue o $ynxqzz paclpeAeneHr{Jr.

6. @asonoe [pocrpaHcrso. Oa3oeaq roqKa, Qasonax.f,qeftxa. CrarzcruqecKoe ycpeAHeHr4e.
7. Pacnpe4eJreHrze MaKceerra. Cpe4Hae cKopocrlr MoneKyn.
8. B aporraerpnrrecKas $opvryla. Pacnpe4eleHrae E olrquaua.
9. Pacnpe4eJreHkre MaKcselra - Eolrquana.
1 0. VpanHeurae BaH-4ep-Baalrca. trIsorepuu pearrbHbrx fa3oB.
I L MeraLcra6ulrsoe cocrof,Hrze. Kpzrzuecxoe cocrorHze.
12. Buy"rpeuH.rrf gHepfz.f, peaJrbHoro rasa.
1.3. SQQexr {Noyna - Toucona. Cxnxeslre ra3oB H noryqeHr4e Hv3Krrx reMrreparyp.
1 4. Xapame pvcruKa )Kr4AKoro cocrorHlr.fl . Emtxuzfi noprAoK.
15. rlonerpxHocrHoe HarslKeHue. Cunu, Bo3Hur(aroqr4e Ha Kpr{Boi nonepxuocrt4 )Kr4AKocrH.

Jlarutaca. C)MaqraeaHze v Karrr4JrJrrpHbre .sBreHprs.
Ooprr,ryla

1t5. ItpzcralJlkIqecK€ul perrerKa. fiamuuit nopsAoK. Vnpyrar rr nJracrntrecxa.r geSopMa\vfl rBepAbrx
rel. 3alcoH fyxa.

1'7. CDa:u BeIIIecrBa. trlcnapeuze H KoHAeHcaqu.r. flnaueHze r,r Kpr.rcraJrltt3ar\vrfl. @asosaq Ar,rafpaMMa.
18. flongrne croJrKrroBeHm. Vnpyroe r,r Heynplrpoe croJrKHoBeHze.
19' flpuqelruoe paccrotHue. 3$$errueuoe ceqeHue paccefl:uLrl. Cpe4Hrr AJrrrHa cno6o4uoro

npo6era.

20. SIntenue repeHoca - qz$Oysul.
2I . flsreuue [epeHoca - TenJronpoBolHocrb.
22. flwrcwue trepeHoca - Br3Koclb.
23. ocuoeHble repMoAI{HaMHr{ecKLIe floHflTufl: B]ryrpeHHrfl gHeprus, pa6ora, TelJrora. Vpanueune

rrepBoro }laqara TepMOAr4HaMI4Kt4.

2zl.3asuctuNrocrb re[JIoeMKocrI,I HAezulrHoro ra3a or BVAa npouecca. Pa6ora, coBeprxaeMa.rl m3oM np14
H3OrpOqec0ax.

2!i . Alna6aruqecnufi rpoqecc.
26. O6pumvrue z ueo6parrrMbre npoqeccbr. Kpyroeofi rpoqecc (quKn).
2'l .If,urcl Kapuo ra ero KlI,{ Arrs. v1ean'Horo ra3a.
28. llpr.trqun 4eficrrrzx rerrJroBoro ABr,rrarerq r{ xoJroAr4Jrbuofi MaurrEHrr.
291. 3Hrponu.s. 3axoFr Bo3pacraHr4s gHTponuu.
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30' crarzcruqecrcvir rec (repuo4zHaMl4qecKaf, BeporrHoc:rr). crarzcrrlqecKoe roJrKoBaHue Broporo
HaLIaJIa TepMoAv HaMIIKI4.

III. SlercrpuqecrBo r{ MarHerrr3M
l ' 3axorr KyloHa' Hanp.axeuuocrb oJleKTpocrarvqecKoro noJrr. flonsrue gneKTpocrarr4qecKoro [ors.

flpzuqlln cyrrepno3v r{ Lrr4 s rrcK"rpr4qe cxrrx n ol efi .

2'' floror< HarlpnreluHocrz. Teopenaa faycca AJrr gJreKTpocrarzqecKoro rroJrfl B BaKyyMe.
!f . flpzir+eueHr{e reopeMst|ayccaArr pacqera nolefi,
zl'Pa6ota OI4JI sne*Tpocrar'rlecKoro noJlt. L{upxymqur Harrp'KeHHocrz 3JreKTpocrarrzqecKofo rroJr.fi.5' floTenqual. Pa3Hocrt IroreHIII4anoB. cs.ssr Melrqy rloreHrlr4aJroM vt Hanp.rrxeHHocrbro

SJIeKTpOCTaTI4qeCKOTO IIOJIfl .

6' CeodoaHble I'I cBt3aHHbIe gap{Abl B Belqecrse. Tznrr AusJreKrpt4Kos. I4oHHaq, gJreKrpoHHa{ r4
opuer{TaqHoHHas llorr.flpv3a\vs*

7 ' flompusonaHHocrb. {zelerrpuvecxa.a roc,,pt4'Msr,Bocrr, BeulecrBa H ee 3aB'cr,Mocr' or
reMreparypbr,

E' Teopeua faycca Anfl 3JIeKTpI{qecKofo froJr.fi B AzsJreKTpr4Ke. olenrprauecnoe cMexreHne.
.{zelenrplruecKaq npoHuqaeMocrb cpeAbl. HanprxeHuocrb 3neKTpt4qecxoro rroJl.rr B Ar,r3JreKTpr,rKe.

9' fpauuvHue ycJIOBrlt AJII SJlet(Tpt4tlecKoro tror.s Ha rpaHuqe pasAena "4nsrenrpuK - 414srercrpur ,,.

10' Paclpe4eleuue 3aptAoB B rIpoBoAHLIKe. 3rexrpocrarzqecKoe rroJre Brryrpr,r v cHapy)Kpr
[poBoAHt4Ka. 3lelcrpocraruqecKzls 3arrIHTa.

11. SnexrpoeMKocub yeAI{HeHHoro npoBoAHr,rKa, crrereMbr rrpoBoAHr4KoB r4 KoHAeHcaropa,
12' 3uerprzx 3apDK'HHEIX yeAI{HeHHoro npoBoAHuKa, cr4creMbr rrpoBoAHLrKoB H KoHAeHcaropa.

3ueprza s.IleKTpocrarvqecKoro nor.f,. o6reMHafl rrJrorHocrb gHepfzr,r gJreKTpocrarvqecKoro [oJrr.
13' Xapaxrepvrcrunr4 gJreKTpl4qecKofo rloJrr vycnoBzrfl ero cyqecrBoBaHras. pasgocrr rroreHu'zrJroB.

3neKTpOABH)Kyu\afl 9LUI3, Ha[psI(eHI{e.
14' ItraccaqecKaq 3reKTpoHHaq reopuflgJleKTpo[poBoArrMocrr4 MeraJrJroB v ee HeAocraror{Hocrb.
15' Ilrno4 3aKoHoB onaa a [poyns - JIeHrIa rn' oJreKTpoHHbx [peAcraB ,,eutffi.
16' I4oHlBauI4.s MoreKyn u aroMoB, pexona6unaqlrr t4oHoB. Pa6ora Lroltsa\vfl4.Vgapnar aoHr,Bauu.fl.
1 7. Hecanaocrosre*Hsrfi u caMocrorrelrnslfi ra3oBbre pr*prAbr.
18' rlousrue o nJIa3Me' Cuoco6rt co3AaHHs rrJra3Mbr. KnasuuefirpanbHocrb rrJra3Mbr. ,I[e6aenclcr,rfi

paryry e 3KpaHHpoBanu.f, . llrla3la eHrfas rracrora.
19. HusxoreMrreparypHa.fi [Jra3Ma rj ee npr4MeHeHrje,
2a' BucoxoreuneparypHat trJlzt:Ma, llpo6rerr,ra ocyqecrBreHu.s ylpaBnfleMoro repMorAepHoro

cHHTe3a.

21' 3axou Auuepa. Marnzrnas vHAyKIILu. 3aros Eno - Cauapa. rlossrze MarHr4THoro rroJrf,.
flpuHqan c,yrepno3r'rqprv MafHr{THsrx norefi . Ma.szrHufi MoMeHr.

2'2. MaruwtrHoe rroJre flpsMorr,rHefi uoro 14 KpyroBoro roKoB.
21)' I-{zprcyltqvq BeKropa MarHurHofi uu4yxqzu. 3ar<ou rroJrHoro roxa. MaruHTHoe rroJre ,rlJrraHHoro

COJIeHOLIAa IZ TOpOI4Aa.

24.Mara:.urHoe B3auMo4eficrnze roKoB v e$n,Hur\acn.Jrbr roKa - aMnep.
2!i' LlusapuaHTHocrb gJIeKTpI,"ecKoro 3apsAa. Buxpenoe [oJre ABr.DKyrrlerocr 3aps,ra. Ma*rernsu rax

pe;rflTaBzctfcnnfi e$$exr.
26. [nuxeurze 3apflKeHHblx qacrl{Il B gJreKTpr4qecKr{x H MarHr4THbIX ror.sx.
27. 3$sercr Xorra. [IpzHqran Aeficrnua ycKopr{-renefi sapxxeHHbrx qacrurl.
28. flonslue MarHrl.rHofo MoMeHTa aroMa.
29' Mznpo- H MaKporoKra. MoleryltpHble roxz. MarnvfiHafl,BocnpurMqrrBocrb BerrlecrBa.
30' 3aron rIoJIHofo roKa AJLfl MafHHTHoro ,,or.s B BerrlecrBe. Hanp.rx<eHHocrb MafHHTHoro non,r.

Ma.su'ra.a [poH'rlaeMocrb cpeAbr. I4H4yr<qur MarHHTHofo noJrr B BerqecrBe.
31. fpanrzw*re ycroBr,rq Arr.rr MarHlrrrroro rroJrr Ha rpaHrqe pa3Aena AByx cpeA.
3 2' T u*' MarHerrrKoB. Kpunar HaMarHr,rquB anzq. ToqKa Kropu. {oueurr.33' onrrr @apapex' MarHHrHtlfi IroroK. 3/{c uHaynr{"". o""onnofi 3aKoH eJreKrpoMarnurrofr

IzHA'yKqrrr4. llpanulo Jleuqa.
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34' Carr'tolzHgyrqux pr BaI4MoI4HAyKIIHS. I4ngymunuocrr u B3ailMHa{ vHAyKrr,rBHocrb. Toru
p a3 M6IKaHI4S V 3 AMLTKAHI/Ifl .

35. 3ueprur MarHI4THoro nors. O6reMHa.rr rrJrorHocrb oHepfur4 MafHr4THoro rroJrr.

IV. Ko.re6 anrafl rr BoJrHbr
1. Ceo6o4utre I{ BbIrry)KAeHnbIe rcone6auzs. fapvonuuecKr4e MexaHuqecKr{e xore6aHzq pr r4x

xapaKTepr4cTr4Kr,r.

2. Suerprux rapMoHlzqecxl,rx MexaHuqecKprx xole6anufi. flonf,rrae o rapMoHr,rqecKoM v
aH|apMoHr,rqecKoM ocllkrJlnf,Tope.

3. cloxenue oAuHarcoBo Ha[paBJreHr{bx rapMoHr4qecKr,x rore6arufi . Bueluq.
4. Cloxeuze B3arrMHo ueprleHAl,IKyn.flpHbrx rapMoHr4qecxux xole6aHzfi. Olrrypu Jlzccaxy.
5. 3ary'xaroque MexaHLIqecKI4e rcore6anras. r{acrora, xos$$uqneHr 3aryxaHzr, rorapu$uuqecnufi

AeKpeMeHT 3ar1,r'aHntr MexaHrrqecKr,rx role6anufi .

6. Buuyx4eHHble MexaHprqecKlae xone6anux. A'vrumryAa u $aza npr,r BbrrryxAeHHbrx MexaHr{qecKr4x
rcore6anuqx.

7. MexaHuqecrufi pe3oHaHc. PesoHaucurle Kpr{Bbre, Coornoruenr{r Mex(Ay Sa-:arvrz nrmyx4arorqeft
crzrrbr M cKopocTt4 npr,I MexaHr,rqecKoM pe3oHaHce.

B, iVlexanugu o6pasonaHl4.l MexaHur{ecK}rx BoJrH B ynpyrofi cpeAe. Ilpo4olruue v [oflepeqHbre BorHbr.
BorHoeoe ypaBHeHve rr efo pelxeHue. fapuouuqecxr4e BoJrHbr H r4x xapaKTepr,rcrqKn.

9. Oasonafl cKopocub vI Ancnepcrll BoJIH. Boftrosofi naKer v fpynrroBar cKopocrb.
10. lloHnr're o KofepeHrHocra. llHrep0epeHqrar eorH. crosqlre BoJrHbr.
1 l. Kole6arelrnrtii KoHTyp. lapiraouuvecKr,re gJreKTpoMarHrlTHr,re role6aHu fl v vtxxapaKTepgcrr4Kr4.
12. 3aLrp<atorque gneKTpoMafHI4THbIe nore6alru.q. gacrora, ros$$uqnenr 3uryxaHvrs,

lorapaQuuqeclcuft AeKpeMeHT 3aryxaHuq gJreKTpoMafHHTHlrx xole6anufi. ,{o6poruocm
KoneoaTerbHoro KoHlypa.

13. Bruryxq4ennue gJreKTpoMarHr{THbre nore6anus. Aurrzry4a
3neKTpoMarHVTHbrx role6auafi .

v 6*u BbrHyn(AeHHbrx

14' @apa4eencna.r v MaKcBeJIroBcKa.fl TpaKToBKu flBreHvs, gneKTpoMarnursofi t4HAyKrInz. Ton
cMetIIeHI{S,,

I 5. Cprcrerraa ypanneHzft MaKcserra. SlerrpouarHzTHoe rroJre.
116' BorHoeoe ypaBHeHI4e Ar-tr greKTpoMafHHTHofo rroJrfl r{ ero peneune. Cropocrb pacnpocrpaHeHg-fl

3JreKTpOMarHuTHbIX BOJrH B CpeAax.

17. ocnonnrre csofictsa gneKTpoMarHI4THbrx nolu. 3ueprvts. vr rroroK gHeprur,r gJreKTpoMarHHTHbrx
eorH. lB exlop flofi u'rurra. I4rrauylrc gneKTpoMarr{rarHoro rroJr{.

V. Onrur<a
l. 3lex:rpovlarHrTHas, rpr4poAa cBera. flpuuqal fiofireuca.

A6conrorHsrfi v oluocurenurufi rroKa3areJlr [penoMneHlr.fl.
uBeTOBOAbr.

2. JKorerpeurHocrb 14 MoHoxpoMarrzqHocrb cBeroBbrx BoJrH.

AJTI.dHA KorepeHTHocTrrr,
BpevreHu6r KorepeHTHocrr. Bpeiua n

i]. OurzqecKafl AnwHa nlrz. OnruqecKa;l pa3Hocr[, xo4a. Pacuer uurep$epeHquonHofi KapruHbr or
AByX KOrepreHTHbIX I4OTOIIHI,IKOB.

4. flolocu panHofi ToJrrrIHHbr r{ paBHoro HaKJroHa.
5 . flp oc rpancrBeHr{ar KorepeHrHocrr. Pa4nyc KorepeHrHocrr4.
6. flpI'rHqIan froftreuca - openerr. Mero4 eon openelr. flpruolzuefinoe pacnpocrpaHeHpre cBera.

,{z{panquu (Dpeuelx Ha KpyfJroM orBepcrr,rr4 r,r AracKe.
7. {urfprarqar (Dpzryuro$epa or 6ecnosequo 4llzuuofi npxuofi qenu.
tl. l[zQpanqu-a @pzryHro{epa na o4uouepuofi 4zQpaxqnouHofi peruerHe,
9. floulrze o ronorpaSua.
10, EcrecrseHnufi u noJrtpt43osaHHrtfi crer. Iolxpvsa\r4s. npr4 orporeluvrzr vr npenoMJreHrdz. 3aHou

Bprccrepa.
11. llompu3arryIfl' npn 4nofinoM nyr{enpeJroMJreHr4rd. o6HKHoeeH:rtstfr, u ueo6rlKHosenHufi ly.rz.

oulnqecrcas ocb Kplrc'rurJrra. rlorrpIE3aql4oHHbre rrpu3Mbr. 3axon Malroca.
12. HopnaalbHafl vr aHoMzrJrbHa.s Avtcr'epcvrr4. MeroAu ua6rrc4euu s, Avcnepckrvr.

3ar.onu orpar(eHvr rz [peroMreHnr.
Ilolnoe BrryrpeHHee orpiDr(eHr4e.
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CAMO CTO.fl TETbHA.fl PABOTA CTYNEHTOB
llpznrepHrre reMr;r pe@eparrzBHbrx pa6or

1, @taszra - HayKa [o3HaHrrr Mr{pa.
2. flpocrpancrBo t4 BpeM.rr n (pzauxe.

3 . Arryanumre HanorexHoJrorrzqecKrlM 3a.aaqaM.
4. Conpeueunbre rexuoJrorurrr aroMHofi c6opxu.
5' Mrr4enzpoBaHlae npouecca paclpocrpaHeHr,rr y4apHofi BoJrHbr rrpv B3pbrBax B

paSrnHrrHbrx cpeAax.

6. Penomoqur B 3Heprerr4Ke.

7 . flcrpr4or n 1ecnopxgoK B Mrrpe 6onrurux MoneKyn.
8. 3r<cneprarvrerlTiurbHbre LrccleAoBaHr,I.s gneKTpoMafHI{THOTO rroJg

cBepHI,I3KI,IX qacToT.

9. lflaponar MorrHrrr z ee npzpo4a.
1 0. Mo4enrHbre r4ccJreAoBaHr.rs yrJrepoAHbrx HauocrpyKTyp.
I 1. (Dngura nonyrpoBoAHrrKoBbrx npz6otrron.
12. 3ner<rpuqecrBo B xkrBbrx opfaHr{3Max.
I3. Sner<:rpr4qecrBo n aruoc$epe,
1 4. Jla:epuo-r{Hlryq}rpoBaHHbre rr{ApoAr{HaM'qecKr,re BoJrHbr.
1 5. (DrzrszqecKr{e MeroAEr perr4crpaUr{Lr 3eMnerp xceuuit.
1 6. tr4cro.rHr4Kr{ MorrlHoro ynbrpa3ByKa.
17 . Qu snqecKrze MeroArr nos4eft cr Bus. Ha BerrlecrBo.
1 8. B o.noxoHHo - orrrr.rqe cKr4e rr4po cKorrbr.
19. llprar'reHeHue 3aKoHon Szsur<u B co3.qaHr4r4 flpr{Hrlr{nuanbHo HoBbrx

3eivuu e o6uacrkr

MeroAoB o6pa6orxz
BerrlecTBa.

20. HoeHe yrnepo.4Hbre HaHocrpyKTypbr.

Cnzoox Moxer 6rrrr 3HaqI4TeJIbHo lpaclrr4peH. Terr,ry pe6epara cryAeHTBr
cofJracyroT c [penoAaBaTeJreM.

7. ITqEEHO.METOAITIE] CK O E I,I UTHO OPMAIII4OHHOE
oE E CrrEqEHr4 E Ar4 C rlr4rrJrr4Hbr

a) Oc.uonH afr rrkrrepary pa.
1' Tpo( rarvrona T'2. @raszKa: yle6Hzx AJIrI Bbrcrlero upo(peccr4oHaJrbHoro o6pason a111s. rrc

TexHI4rrecKI4M HanpaBJIeHI4tM lT.14. TpoQurrloea .-- Mocrsa : AKaAevux,2012 .- 316 c. : urr.,
ra6r' -- (l3ucruee npo(fecczoHarlbHoe o6pasonauHe) (Earcananpzar) .- llpe4rra. yKa3.: c.302-
3 10 .- rsuN 978-s-769s-7967 _7.

2. [nrnrpuena E.B. y.re6'oe uoco6ze ,,o Qzsure: MexaHuKa
B'c.rlnemuBrleB; Bra4zvrzpcxnft rocy4apcrBeHHbrft ynznepczrer (Bnfv)
Bnagunaupcxuft rocy4apcrBeHHbrfi ynznepcnrer (Bnfy), 2009 .- r43 c.
Bu6.nzorp.: c. 143. ISBN 978-5-9984-0005-6.

3' Kysneqon A.A. @zgrara: Mexanura. Monexynrpnar $usurca. 3:renrpz.recrno v
MarIIerI'I3M. SnexrpoMarHlrrHble rcone6anus il BoJrHbr. Onr:rara: yle6noe noco6ze lA.A.
Kysueqon; Bla4uuIapcxvft rocyAapcrBeHHbrfi yHznepcvrer r4MeHz Aner<canApa fpzropbeBr4qa
ra Hurconas fpzropsenuqa CroneroBbrx (Bil'V).-- LIsg.2-e,krcrrp. t4 Aorr. 2013-160 c.: r{Jr. -
Eu6nzorp.: c. 155-156. ISBN 978-5-9994-0337-9.

/8.8.[rvmrpnena,
.- BlaAaMr{p :

: uIIr.) ra6l. -
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4. Qusu:Ka MercrA[qecKl4e yKa3aHufl 1rrfl rrolroroBKr{ cryAeHToB K Tecrr{poBaHprro / A. O.
falrun fu Ap.]; Bna4ulraupcruft rocyrap rnenHrrft yHr{Bepcr.rrer r4MeHr{ ArercaH4pa
fpzroprernurrakr Hnr<ona-f, fpnroprenu.ra CroreroBbrx (BlfY), Ka(feapa o6qeft u upnxla4uofi
Qusuxu 2013 .- 243 c. :- Bu6lprorp.: c,242.

6) lononHlzreJlbHa.a Jllrreparypa (no nrr6opy v peKoMeHAarlnrrM ner<ropa).
1. Kypc (fusur<z: Vqe6uoe noco6ue An-f, By3oB I A. A. [erna(p, B. M. -fnopcxrafi. - 6-e uzg.,

crepeorl{lr. - M. :Ara4euIax,2007. -719c.: ra6t.,!rr. - (Brrcuree o6pasonanue).- llpe4iu.
yKir.: c. (i93-713. - ISBN 978-5-7695-3801-8.

2. larrxurt A.O. Jlexqur4 no $usnxe: n 4-x u. : [yre6noe noco6ue] I A. O. fanrcnn ;
Bna4nnarnpcrrafi rocyAapcrBeuurrft yHnBepcr4rer (BrfV).- Bna4ravrvp : BlaAuruzpcrnfi
ro cyl apc:f Bessuff yHr{B epcr.rrer (Bnf Y), 200 4 -20 07 .

3. Canenses I4.B. Kypc o6qefi (fusvlru : yue6noe uoco6ze AJr.f, Bry3oB: B 3 r. I 14. B.
Caeerres. - 7-e 1434., crepeoll4tr. - ClI6.: Jlaur, 2007 - (Jlyuruze KJraccuqecKue yue6nnru)
(K:racczuecrax yue6Haa nl4reparypa ro Susure) (Y.re6uzrra rnfl By3oB. Cnequagnar
rzreparypa). - ISB N 978-5-8 1 14-0629-6.

n) uurepHer-pecypcbr.
1) XT(D (Xypnan TexnuqecKofi (fuszxu). 3ner<rpoHHa{ Bepcur http://journals.ioffe.ru/jtfl.

ZcnomsoBilHl4e pasuoo6pasHhlx yqe6Hhrx Marepr4aJroB nolyqeHHrrx r{3 cafiroe
r4H',repHera rocpeAcrBoM npofpaiururr wirrDjvie u Apyrr4x rporpaMM.

8. MATE PI,l AJrbH o - TEXHUT rIE c K oE o E E c rrErIEHr4E
Ar4CrIUrrJrtrHbr

1. Jlerqnouuax noroqHa.f, ayrprropr4fl (B)), o6opy4ona:rrrtafl aylvr-, Br4Aeo-,
MyJrbrr4Me4uft.urruu cpeAcrBaMkr.

2. Mysefi JIeKqI4oHHhIX AeMoHcrpaqr,rfi ay.q. (B>, c na6oponr AeMoHcrparlkroHHbrx
npu6opon.

3. Ha6op cnafi4on w nr,r4eo$vJrbMoB.
4. @HsIr'{ecKra.ft [paKTktKyM c ua6oporvr ycraHoBoK Lr BcrroMorareJrbgoro

oSop'y4onauvsr: ay1.428-3, 429-3, 420-3, 425-3, 424-3, 422-3 .

5. AyAnroprz.r AJII la6oparopurrx za:el;rrvit, ocHarrleHHar coBpeMeHHbrMt4
lepcoHiulbHhrMl'I KoMflbroTepaMv, o6r,e4zneHHbIMI4 B JIoK€LJIbHyro BbIrrI4cJItITeJIbHyIo
cerB vr yKOMTIJIOKTOBaHHbIMI4 ueo6xo4Iaiurru clrcreMHbrM 14 rrpr4KJraAHbrM
rlporpaMMnrrvl o6ecreqeHr4eM 

- ay a.42I -3 .
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Pa6oqalI [porpaMMa cocraBJleHa B coorBercrBr4r4 c rpe6oeankrflMr4 OfOC BO uo
HaIrpaBJIeHzrc 02.03.02 <<QyHAaMeHtaIrbHafl, nnQoprraarLrKa Lr uuQopl,rarlr4oHHbre
TEXHOJIOTI{U)

PeL6ouyro nporpaMMy cocraBr'rrra Aor{. rca$" OulI@ [nrzrpzena E.B.

PeuengoHr

(upe4craer{reJrb paSoro4arenx

flporpavrnaa o4o6peHa Ha 3ace1aHkrz na$e4prr <O6qax r{ rrprlKJra1HaflSzszr<a>
nf'oroKorr Np y'b or 2/ 2y' 20I o.rra

3ane4yrrrqufi ra$e4pofi ,"-fropO)Kros B.B.

Pa6uaax rporpaMMa paccMorpeHa Lr o4o6peHa Ha sace1aHkrLr yre6uo-
MeroAI{qecr<ofi KoMI,IcctII4 HarlpaBJreurz.rr <(Dyu4avreHTaJrbHa-f, zusopnaarvna Lr

rauSopv arlLroHHbre rexHoJror?rr,r)).

IIp e4 ce4are Jrb K0Mr4 ccvrkr

l9



JII4 C T fIE PEYTI} E PXA E}diUTfl
PABOTIETZUPOTPAMMbTALICIII4IIJII4HbI(MOAYJIfl)

Pa6o.ras rporpaMMa o4o6peHa Ha

llporor<orr 3aceAaHz.a ra$e4prr J$s

3ane4yroqzfi

rcaQe4poii

,16

-1
or 3/ rc? .ilroAa

yue6uufi ro4

Pa6o'{a.r rrporpaMMa o4o6peHa Ha yue6nrrft ro4

3ane4yroqufi

raSe4poii

Po6oqa.s rpolpaMMa o4o6peHala flpt? &orSyre6nufi ro4
flpcrrorcorr 3aceAarrzx xase4prr }rb i _or DJ ryl l roAa

3ano4yroqufi

rcaSe4pofi


