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1. UEJrr4
I-{erruu osBoeHr4s Ar{cur4nJrr{Hbr

- noJryqeHr{e cTyAeHTaMH

o cB o E Hutr nvcuullJlr{Hbl
rfzszxa flBJrflrorc{:

Syu4anreuraldHoro o6pa:onauur, crocoocTBvlcrruefo

AaruHeiimeMy pa3Br4TLiro JrLrqHocrr4.

- QopnrzpoBaHLre HayrrHoro MrzpoBo33peH:z.flv cpBpeMeHHoro Qzsu'-recdoro MbrrrrrreH14J{.

- I{3f{eHue ocr{oBHbrx Qusu.recKzx rrBJreuuft u v[eir; oBna4eH[e Pyu4anreuraJrbnblMlt
IIoHgrLrj[Mr.r, lpr{Hrlr,rnaMr,r, 3aKoHaMyr u reopusMr4 coBpeMeHHoft $ra:uxr,r, a ral(xe Mero.qaMLI

Susll.recxoro r4ccreAoBaHu.fl, r{To rro3BoJrrzT opr4eHTripoBarbcfl B lrproKe uayuuofi v

TexHr4qgcKofi un$opnr arryrv.

OcHosHrre 3aAarru Kypca $usurcu:
l. Vlsyueuue ocHoBHbx ftusuuecKr4x .rrBre:r^ui,r u ulefr.; oBJraAeHr.re (pyu4avreuraJlbHbruH

IIoHgrIrj[Mrr, npIzHIIuraMI4, 3aKoHav,u v reopl4rlMl4 coBpeMeHHofi rfu:nxu, a raKxe MeroAaMI4

Susuuecroro uccJreAo BaH:as'

2. OopurzpoBaune Hayr{Horo MkrpoBo33pe:r^las.14 coBpeMeHHoro $u:uuecKoro MbIUUIeHu.s.

3, OeraAeru{e [pr4eMaMr4 14 MeroAa]w4 perxeHr.rJ{ KorrKpsrHED( 3araq h3 pa3rlrlHbx o6rnqeit

S u:urli, rroMo rarcrqr4x B Aanb Hefi urev perxarb npaxrizuecr vre 3ailaqv.
4. Osnaxovrenue c coBpeMeuuofi uayvAofi annaparypoi1 rr$tpa6orra HaEbIKoB

[poBeAeHr{.a Susa.recKoro gKcnepr4MeHTa r.r aBToMarrr3r,rpoBaHHofi r<ounl,rorepuofi o6pa6orra
pe3

eHr4fl BbrAenr{Tb KoHKperHoe $uszuecroe coAepxaHrr e B rrprrKrIaAHbIX

3a,4 bHOCTr,I,

2. ME,CTO AI,ICqVIITJTUIHbI B CTPyKTI/PE OfIOfI BO
Onsraxa orFrocr4Tcq rc 6a:oeofi qacru nporpaMMbr 6axwtavpuata,

Kypc QrzszKr{ sBJrrercq r{acrbro rroAforoBKu 6araqaapa no HanpaBneHl4to, <Marerr,raruqecKoe

o6ecneqenve v arMtrrrr4crpr4poBaHrze an$opuaqzoirHux cucreM)) B By3e. 3ro cnssaHo c reM,
r{To BbrlycKHr4K AoJI}I{eH, IlpI4MeHqq 3aKOHbr rrpupoAbr Ha rIpaKTr4Ke, )/ryreTb r{ctloJlb3oBaTb,

o6o6rqarr 14 aHarru3r4poBarb raurfopnaauvro, eraBr.rrb rleJrr't tr Haxo4laTr nyr]u LIX Aocrl4)I(eHut B

ycJroBr{Jrx $ oprrar,rpon anufl. u pa3Burlrfl uu Q opnaauuoHHo ro o 6uecrsa"
BJraAerb nynrrypofr MbrrrrJreHlr.fl, cnoco6uocrblo x o6o6rqeHrlro,

groro seo6xo.nlauo

v3Y, BOCI]pI4tTI{rO

npoBe4eHrza @usvuecKoro oKcnepI4MeHTa z asro\,Ihu43l4poBaHnofi t<ovul'
pe3yJrbraron zevepeuuft .

o6pa6orru

,{na ycnenrHoro ocBoeHr4q Kypca o6uefi Qu:zr1z Heo6xo4uur't, e Or{epeAL, 3IIaHI,lfl

vryl,r.etufl. rzx npuMeHgrb Iro Ar4culirrJrr4HaM: MareMarura, uH$oprtarura, T
noAroTOBI(V Anfl, OCBOeHr4q AACIILITIJII4HbI: BJIaAeHrre 3HAHI.j'flMId, yMeHI4

o6racru Kypca $usunli cpe4Hefi rrrKoJlbr, Kypca MareMarI'IKI'I (au rllranbHoe 14

LrHrerpa.nbHoe rzcqr.refleHr4s, BeKTopuar arre6pa, nexhopHuft anarus).

3. KOMTIIXTEHUI4U OFYqATO IU Ef OCfl' OOPM
PE3)/ JIb TA',T E O CB O E HVrfl I.VICUUIIXI4H

B pe3ynbrare ocBoeHr4fl nrlcur,rrrJrrzHbr (Dz:uxa Qopuzpyelcr

r,rHSopvraqnv, rocraHoBKe ueJrrr u nrr6opy n efi ee Aocra)KeHprr. Irl:vireul4e AI{oIII4ruII{HrI

Su:ura rro3BoJrr4T o3r{aKoMr4Tbcf, c coBpeMeHH uayuuofi aililaparyprft, plrpa6orarb HaBbII(u

Hr4r K ypoBHIO

LI LT HABIIIKAMH B

PYEMbIE B
I.
upoQeccrzoHarLHa.q

KoMrrereHuzq IIK-3 : foroBHocrbro K pa:pa6orxe vro lerupytourl4x anropl4r

sa 6aze s3brKoB r,r rraKeroB nprr KnaAHbIX nporpaMM MoAerII4poBaHLIf, ,

B pe3ynbrare Arlcrlr4u'lrr4Hrl Quzurca odyuaroruufica AoJIIKeII

B r4 peanr.r3arrylu vrx

cneAyIOur.{e pe3ynbTaTbr oopa3oBaHH.f, :

AeMoHcTpr{poBaTb



1) 3uars @ynaarvreuraJrbHbre Susuuecnue ronsrzr, 3aKoHbr, u reoprir4 Kraccu.{ecrofi I,I

coBpeMeHHoft (prasurcu, ocHoBHbre 3al(oHbr u upuuqunbr, KoropbrM noArrr4Hsercf, [oBeAeHr{e

pasuoobpasurx SusuvecKllx uogerefi, a raKlKe, BbITeKaIouue !r3 orr4x 3aKoHoB cneAcrrtus. v
BO3MO)KHOCTb r4X npr4MeHeHr4f, Ha npaKT?rKe.

2) Vnrerr npr.rMeHf,Tb HayKoeMKr4e rexHoJronr4il v naKerbr rrporpaMM p.nfl peureHr4tr

rrpr4KnaAHbrx 3aAarr e o6racrpr $u:zxu H B Apyrr4x o6racrgx npoSecczouanrHoft AeflTenbHocrr4;

npeAcraBnsrb aAeKBarHyro coBpeMeHHoMy ypoBHro puaHufi HayqHyro KaprrrHy MHpa.

3) IhaAerr MareMaruqecKr{M arrnaparoM coorBercrByroilIutM Teoperur{ecKr4M MeroraM

Kypca o6uefi Qusunu; npl{MeH.flTb MeroAbI MareMaTr4qecKoro aHarrvaa 14 oKcnepuMeHT€}JrbHofe

IzccJreAoBaHrr{; HaBbrKaMr4 caMocrosreJrbHoft pa6orrr; HaBbrKaMr4 ocBoeHlrq 6olrruoro o6l0nra

uu$oprvraqvv v penteHlr.f, crorrHbrx r4 HecraHAaprHbx 3aAar{.

4. CTPyKTyPA pI C OAE PlnAHr4E Ar4CIIr4rrJrr,[Hbr (MOAyLfl)

O 6utas rpy4o eu rocrb lr4cur4rrJrr4Hbr co craBJrfl er 3aqerHbrx eAr4Hr4u (252 qaca
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I 2 4 1150

2 Kuueurarurca
nocryrrareJlbHoFo H

BpaqaTeJrbHol-o

ABH)KEHI,Ig

t 2 1133

J !+,ruarturca
IIocrynareJlbHoto
ABH)KEHHfl

2 2 I 2 ?5 1120

4 Bpaqarelruoe
ABH)KeHHe TBepAOfO

TEJIA

aJ 2 2 AT U25

5 3ar.osrr coxDaHeHnfl J 2 I ?5r )v U33



6 3JreveHrsr MexaH14Kh

xrnarcocrefi H ra3oB

4 2 2 4 112.0

7 Srevesrsr
cfl erlr4aJrbHo it reopvtu
OTHOCI,ITEJI6HOCTUI

L 2 ?5 U2.5

II OCHOBbI
MOJIEKYJI-IPHOIZ
@I43VIKVM
TLIPMOnI4HAMI,IKI,

2

8 MolenylrpHo-
KIZHeTHqeCKag TeOpHs

fa30B

5 2 1 ?q
J 

'J

v33

9 3lerr,teHtrr
xlaccaqecrcoI
CT'dTIlCTKIKL4

6 2 I 2 /1
I v20 PeftraHr-

roHrpolr J\! I

10 PealsHote ragsr 7 2 2 112,s

lt CBoftcrsa xaarcocrei
r{'fBepAbrx TeJr

7 2 I 4 1t33

l2 3lenesrrr
Qltsnvecrcofi KHHeTHKI

8 2 2 {\r )v 1120

IJ Htrqala
repMoAaHaMfiKH

9 2 2 4 U25

n
3JIEKTPITqECTBO
I,I MAfHETI43M

2

l4 SleueHru reop14r,r

TIO.IIfl

9 2 4 U33

l5 3lercrpzuecKoe Iole,
HanprxeHHocrr,
floresuaal

10 2 2 ?5 U20

lC) Slerrpauecxoe noJre

B rrpoBoAHr4Kax r,r

A14sneKTprzKax

ll z 2 I/ ZJ

t7 flocrosHHrrfi
oJIeKTpHqecrnfi ror

ll 2 v33

18 flrasN,ra t2 2 2 ?5v tv 1120 Pefirnsr-
rcourpors J\!2

t9 MarsurHoe noJre B

BaKyyMe

l.J 2 2 1125
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BeuIecTBe
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IV KOJIEEAHZ'
I,I BOIIIIbI

2

22 Mexauuqecnse
rcole6asns

15 2 2 ?5 U25

23 3lercrpouarHr4TrJbte
rcole6aHug

l5 ') ?5 | 133

1/1 BolHsr 16 2 2 ?5 ll20

25 SrerrporuarHHrHoe
nole. Cucren,ta
ypaeHeHafi
MaKcserra.

17 2 2 a 1 t2.s

V OIITI4I(A 2

feouerpuuecrcar
ONTHKA

17 2 I a
L 35 v2.0

27 Boruoeas orrruKa 18 2 I 2 ?5 U2.0 Peftrnur-
xoHrpolr J\!3

Bcero 54 l8 36 99 27126 3rcsaN{eu (45)

5. OEPA3 OBATEJIbHbIE TEXHOJIO| PII4

I, Jlerquonuo-ceMI'IHapcKas cl4creMa o6yueuur (rpaluquoHHEre neKurroHHbre v
nadoparopHr,Ie 3aH.arzr) c ucnoJlb3oBaHlleM rrpeAMeroB My3er neKrlr4oHHbrx AeMoHcrpar6krfr,
u ycrpofi crn susuvecxoro npaKTr'rKyMa,

2, IlpuueueHze MyJIbrIrMeAI4a rexnolorufi: nFrioseAeuue JreKrluor{Hr,rx v [paKTr..rqecKr4x
sa]F^stuft. c zcrloJlb3oBaHI4eM rounlrcrephux [pe3eHTarlr4fi, AeMoHcrparlproHHbrx
Br4AeoponuKoB c rroMorrlbro KoMnbrorepHoro rrpoeKropa, 3 lM u re.nesKpaHa,

3. I4u$oprtaaulroHHo-I(oMMyHI4Kaur{oHHbre rexHoJroruv ilnfl. MoHrTTopr4Hfur, KoHTpor.s 14 oqeHr<Ia
TeKyIrIefi yue6uofi AesreJrbuocrr4 cryAeHToB (r4HTepHer, Skype, y*re6uo-ruero4zuecxnfi
KoMrrrreKc BlfV ua nlar$opnae Moodle r{.4p.),

6, OTIEHOTIHbIE CPEACTBA AJI'fl TEKyI{E|O KOHTPO JIfl
I/C]|II]BAEMO CTT4, IIP OMEXTYTOTIHOiI ATTE CTAUIM fIO I4TO[-AM
oclBOEHUq [I/C\V[IJII{Hb[ VI yTIEFHO-MI]TOtrI4IIECI(OE
OEE CIIEIIE HI,TE CAM C CTO gTE JIbH OIZ PAE OTbI CTI/trEHTOB

!,:rr xonrpora pa6oru cryAeHToB, a raK)r(e AJUr orr,rMynvpoBaHrrs. cr4creMarl4r{ecKoro LsyrcHufl,
K)?ca $usrarz B rerreHfie ceMecrpa npelycMorpeArr pefirzHr-KoHTponz. Onu npoBoArtfcr B

Irr4cbMelrHofi Qopr'ae

Tenyuufi KoHTpoJt b ycrreBaeMocrrr.r

BOIIPOCbIANIIPOBENEHI4SPEITTZHf -KOH'| PONEIZ
Pefilunr-rcoHrpo;rrNb I

1. 3nelteHrbl BeKTopHofi anre6prl: onpeAeneHr4e BeKTopa, cJrolneHr'te BeKTopoB, yMHo)KeHr4e

BeKTopoB, aaQSepeuqupoBaHr.re BeKTopHbrx eerr.r.{r4ir.
2, Marcpuanb:r.afl. ToqKa (uacruua). Cucrenra Qrcuera. I4uepuuanrHbre czcreMbr orcqera,

P a4uyc-n exrop, Tpaerropvtr. P aauy c KplrBrr3Hbr rpacKropt4 ri,

5



3. JluueftHat cKopocrr u ruuefinoe ycKopeHue, ifaHreuuuanbHoe rr HopManbHoe ycKopeHr,rr.
Cnq:lr ldell(Ay lrzueftusnul4 14 yrJloBbrMr4 Kr.rHeMarr4qqcKr{M}i BeruqprHaMr.r.

4.3arounr Hrroroua I4 IIoHflTue plHepuuanbsofi cncrenbr orcqera, lllon.srue cvtbr, Maccbr r4

I4Mrr/Jrr,cn. Vpanueuue ABr4)r(eHr4fl ,

5, I-{eurp crrMMerpuli (qeurp rraacc). Teopenra o lbzxceuur4 rleHrpa r4rrepqur4,
6. Monreur I4HepIrHIz TeJIa. Teopenra lUrefiuepa, Moueur cr4Jrbr. Morueur r4Mnynbca.

YpanHenue MoMeHToB.

7, ft'rpocnonuqecxuft sQQercr, Cso6oAurre ocfi.
8. Per6ora r{ gHeprr{{ B MexaHr4Ke. 3arourr coxpaHoHr{fl.
9. flossrue cI{JIoBoro nor.s. Koucepnau.rBHr,re v irexoncepBarrzBHbre cr4Jrr,r.

1(J, Cucrerr,ra ypanHeruti m3oAr,IHaMr{rfl{. [nuxreuue rer B rs4.4Kocrn( 14 fa3ax.
11. llpttuqun orHocvrenbHocru 3fiurureftua. flocrylar rocro.trHclBa cKopocrr4 cBera.

Jlopr;uqeno coKpaIrIeHI4e AIITHLI I4 3aMeAneHrre Bper\4eHr4. Pe[srusacrcxufi r4Mnynbc,
12. IloHtIrHe I4AeanbHofo ra3a. OcHoeHoe ypanAeuze MoneKyn.f,pHo-r(rdHerr{qecrofi Teopr4rr.

Ypanuenue cocrosHx,Ifl I4AeaJrbHoro ra3a (ypanueurae Knauefipoua - MenAeleena),
P e ft ru n r- rco Hrp o I r, N'e 2

1, Ypanuenne B au-Aep-B aa;lrca. IzIs orepurr peanbHbx f a3 oB.

2, Meraq a6v ltuoe cocro.sHr{e. KpurvvecKoe cocro.f, Hrr e.

3, 3tbSercr [xoynx - Torucoua. Crxr.rxcenae ra3oB u nonyrreHrre Hr43Krrx reMneparyp,
4 . fureHutr [epeHo ca: guS $yzut, TeuronpoBoAuocrb, Bs3Kocrr,,
5. Ocuosurte repMoAI4HaMI4r{ecKI4e rroHflTr4s: BHyrpeHHf,q 3Hepnrfl, pa6ora, TerrJrora,

VpanueHue rrepB of o HaqaJra repMo4r4HaMr.rKr4,

6. o6pnuMbre r4 ueo6paruubre npoqeccrr, Kpyionofi npoqecc (uzxrr). Ifwxn Kapno r4 ero
KIIII alt" I4,{eanbHoro ra3a.

7. 3urponraq, 3axoH Bo3pacraHr.rr 3HTponr4r,r.

8. 3aron Kynoua, Haupax<euHocrb blerrpocrau4qecKofo loJlrr. flossrze
gneKTpocrarl4r{ecKoro IIoJI.f,. llpuHqrzn cyrreprrosr4urzr4 3neKTpr4rrecKr{x uolefi.

9. Teoperraa laycca rJIt sJleKTpocrarl,IrIecKofo ro[fl B BaKyyMe, flpuueneHr4e reopeMbr
faycca Anr pacr{era ncuefi.

10, Ilorenquar, Pasuocrb rIoreHIII{aJIoB. Csssr Me)KAy [oreHur4aJroM r4 HanpflxeHHocrbro
SneK'rpocTaTI,IqecKof o IIoJI.rI.

1 1. Ilonrpu3oBaHHocru. ,{uelerrpuqecKa.s Boclpr.rkrMqr4Bocrb Berrlecrna v ee 3aBlrcrTMocrb
or TeMneparypbr.

111, Pacnpe,4eneHlze 3apsAoB B npoBoAHuxe, 3rexrpocrarr4qecKoe rroJre BHyrpr,r v cnapy:x<ll
npoBoAlrr,rKa, 3lerrpocrarr4qecKas 3arur4Ta,

Pefiluur-xourpoluNb3
1. Xapar<repzerr4r<r4 3reKTpllqecKofo roKa v ycrroBrzs ero cyurecrBoBaHr4{. Pa:uocrr

noTeHur{anoB, 3JreKTpoABr,rxyua{ cr4Jra, Harrpfi)r(eH14 e,

2. Marsurnatr vrrtAy:xun.s. 3aKoH Euo - Canapa. flonqrue MarHr.rrHofo noJrs, flpznqun
cyle prro3r'r ur4 H MarHulHbrx rroJrefi . Marsurnrrfi vovenr.

3. rloHsrue MarHr4T.Frofo MoMeHTa aroMa. MonexlrllpHbre roKr4.
4. Tunrr MarHerr{Kon. Itpranaa HaMafHrlr{uBaHtrfl, To.rxa I{rcpu. [oueurr,
5. Onrn Oapager. Marnuumtfi rroroK, 3IC HHAyKuLlli, OuroeHofi 3aKoH

s JreKrp oM ars uru oft vrH Ay Kr\Lrv. flp anun o IIeu qa,

6, Cno6oanble 14 BbIHy)KAeHHbIe xole6anzg, fapMoHrauecKrre MexaHr4rrecrue xole6aHyrfl u ux
xapaKTeprzcrl,IKr{. Sneprur fapMoHr4r{ecKr4x MexaHr4r{ecKr,rx role6auufi,

7. Mexanz:lr,t o6paronanur MexaHzr{ecKprx BonH n ynpyrofi cpeAe. flpo4olrutre v
loleperrHlle BoJIHsI. Boruosoe ypaBHeHHe z ero peureHl{e. fapuouu.recKae BoJrHbr vr vx
xapaKTepr4cTrrK14.

8, Kole6arelrur,rfi KoHTvD,
xapaKTepucTvrKI-u.

fapuoHuuecxue 3neKTpoMafHr4rHr,re xore6auzs vt r4x

SlexrpouarHr4THoe noJre.

6

9. Cucreva ypanuenzfi Maxcnella,



Bapuaum I

1. r{ircruqa Hlaccofi m ABt)lriercfl 3aMeAJreHHo
no oKpy)KHocrr,r c ueHTpoM e roqrce O co
cKopocrbro D . Yrca:ars Ha pacyHKe
HanpaBJreHHs BeKTopoB yuoaofi cKopocrh

ct), MOVeHra HMq/nbca zg oruocr,tTeJrbHo

ToqKH O, npoercqaro MoMeHTa lzMrrynbca Ha

cl, z Lr, HopMaJrbHoe W2, TaHleHr_ltr€urbHoe
vp

W7 unotuoe W ycxopenut,

ocb epquleHuf

2, Kan onpelensercrr MoMeHT naept\uvt r.ena?
3. Karc onpeAeJrrercfl MoMeHr cutts1 Vra:ars

Ha pHcyHKe BeKTop MoMeHra cHJrbr fIy
orHocaroJrbHo ro.{rcH O,

4. floreuqnantHas sHeprnq qacrnrrbr

OtfhQblB&eTofl Bblpa)l(eHuerr,t E, : 2X - 3X2,

flpr KaKoM 3HaqeHHH .r qacraua 6y4er
HaxoAHTbCf S paeuoaecun?
5. CQopvynrzponarr 3aKoH coxpaHeHus
rlMfry/nbca. llpa KaKHX yonoBnflx peaJrbHo

BbnnoJrHsercr gror 3aKoH sa 3evle?
6, Hanucarb ypaBHeHHe ABrzlr(eHus AJrs reJra
vraccoit m B rroJre chJrbr rg)r(ecru 3euln
(cnloI conporlrBneHzl npeHe6pev s),

I npllpoAa cBera. llpnuqun frcfireuca. 3axouu orpar(eHr4r kI

npeJ fi u orHocttrelrHttfi nolta3arenr4 rrpeJroMJrer{zq, flomroe BHyrpeHHee
orpr

1 1. OnruqecKat ilnvrHa nyrrr. OnruqecKaq papHocrb xoAa, Pac.{er uHreprfepeHquouHoft
KapTr4Hbr oT AB)D( KOfepeHTHbrx r.rcToqHr,rKoB.

I2. llpunuun frcfireuca (Dpenela. Merol 3oH Opeueru. flp.auorruuefiHoe
pacrpocrpaHeHl4e cBera. [ucppar<Illdl (Dpeuerr ua rcpyrnorr,r orBepcrr4lr 14 Ar4cr(e.

I(Ar{ECTBEHHbIE B o IIP o CbI ilntI IIof oToBKI4 K pEIZTI4lif -KoHTp oJIIo

OcHossl Kraccuqecnofi uexanurcu

Bapuaum2

l. O4Hopo4Hslfi AHcx: Bpauraercr c
3aMeAreHr4eM BoKpyr ocn, frpoxo4lqefi uepes
IIeH[p AI4CKA [epneHl(HKyJrspHo frJrocKooTtr

4nc[<a. Vxa:ars Ha pr.rcyHKe 
tHa[paBreFrns

BeKTopoB yrloaoft cKopocrn (D, MoMer{Ta
VIHMnvrbca L0, yrnoBoro ycKopeHHr 8g,

,P,
MoMeHTa anilE>t lVl g.

2. C$oprvrylnpoBarb reopeM./
3, Kpx onpeAenserc.rr MoMeH'r

Ha pHcyHKe BeKrop MoMeHra
IoruocnfelrHo roqxu O.
L

[IIrefiHepa,
nvnynrca? Yra:aru

14 Mnyrlbca Eo

I

o
H

.22

o

4, lloreHqxalsuag 3Frepfnr qacrnru,r

ofrHobrBaercs Bbtpa)r(eHHeM Er: 3xa 12x. tlpn
KaKgM 3HaqeHka x ycKopeHze qacrntlbr 6yaer
paario nynro?
5, CQoprvrynnpoearr 3aKoH coxpaHeHnrr
vexdHuqecrcofi sHeprnu. llpu KaKux ycJroBri.flx
peanruo BbrrroJrHflercr gror 3aKoH na 3elue?
6. Hanucarc ypasHeHae ABr.rxeHlrs An.s re.na
vacoofi m, Ha Koropoe 4eficreyer ronr,Ko crrJra

co frpoTH Bn eH hfl , frporro puHo I{aJIbHar oKopocTpl

7



7, 3aeacvlaocrb rroreHr-lnallnofi 3HepfHH or
KoopAHHarbr frpnBeAeHa Ha pucyHKe,
Hapracyfire rparf arc rcaqecrseHHoil
3aBHCAMOCTI4 CHIrbr rtOJTS oT KoopAHHaTbr.

napa6ona

B. Karcre rroJro)KeHhr cJrenyrculero
yrBepxqeHufl cnpaBeAlnatr? MorraeHr
HMnyJrbca TeJra oTHocuTeJIbHO OCA 3aBHCt4T:

a) or vaccrr rena;
6) rvroverna cnnbr
B) |Ioro)KeHr4fl oav;
r) cropocrn rela,
O6ocHosarr orBerbl.

9. t{eroeerc croaT Ha Bparqarculefics eKaMbe
Xyrcoacxoro c rrxerbrM crep)rmeM B pyKax,
pac[oJro)KeHHbrM roprlsoHTaJrbHo, Ecnu
cTep)r(eHb [oBepHyTb B BepTr.rK€urF,Hoe

noJIo)KeHI4e, TO:

a) yMeHbrxhroq MoMeHT 14Hepuur4

CI4CTEMbI;

6) yrr,renrurrzrc.fl yfnoBafl cKopocrb;
e) MoMeHT lrMrrynboa cracreMbr He

H3MEHHTC{;

fJ yMeHbIxHTCr KHHeTrAqeCKag 3HepfHg
CHCTEMbI.

Brr6pars rpaBuJrbHbre yrBep)KAeHHr r.{

ocrocl{oBaTb.

Mor ercylnp Ho-KnHeruq ecKa rl

Bapuaum I
Teoprrrr

1. 3anucat ocHoBHoe ypaBHeHHe
MoJreKynrpHo-KaHer?rr{ecroft reopnu.
2, Kar<os cMbrcJr $yHrcqnz pacnpegeleurzr?

3. Halucarr Soprvryny orpereJreHnt
cpeAHero 3HaqeHrzfl uenoropoI BeJrur{r,rHbr x,
sHax QyHxqaro pacnpeA eteuun f(x).
4. Telo nepexoAr4T vt3 cocroqHt4lr 1 e

cocrolrHue 3 oAatr pa3 nocpeAcrBoM
rpoqecca 1-2-3, a apyrofi pas 1-4-3. B rcarorra

trpouecce H3MeHeHHe anyrpeHHefi gHepftzn

6cuture: LUt-z-s unv
fas u4eallurrfi.

(x : 0 - Bepu,Luua napa1orbt)

AUt-q-t?

7 . 3aevculvlocrb cHJIbl roreHlrHnJrbHofo nolfl or
KoqpA[Harbr nphBeAeHa Ha pHCyHKe.

Hapucyire rpa$ur< KaqecrEieHHofi sasucr,rvrocru
noTeHunanbuofi eHeprala or KoopAHHarbr.

B. Karcue rryHKTbr cneAyroqlero yrBep)KAeFrat
cnppBeAJr a Bu? Moveur r,rHe priuuu refl a 3aBucr,rr:

0

cnpaBeAJraBbr'/ MoMeHT uHepuuu rela
aJ oT rroJlor(eHlrfl ocvl BPauIeHar;
6) rvroueura cnnbr;
n) rvraccst rela;
fJ yfnoBofo ycKopeHr,rJ{ Tena.
O6ocHoearu orBOTt,r.

9. B KaKHX cacreMax
qeu'rpo6e>mu afl cura H cvra

uAeaJIbHoIo fa3a LI HaqaJr

Bapuaum2

1. t{ro Ha3brBaercfl qHcrroM

o{cuera 4eftcreyror
(opnolraca?

n TepMoA

freneuefi cso6oArr

HHAM]IKI,I

MexaHl4r{ecKo fi cuc'rerurrf
2, Karcoe cMbrcJr ycroBr.{q Hop}r,rapoarca Qyurcqrau
pacnpe4eleHnl?
3, Bupa:nrs BepoflrHocrb qepe3 $yHrcqr,rro
pacTpeAeJleHhr.

4, Tero nepexoAuT rzs cocro:rf ag I e cocrosHae

apyrofi pa3 l-4-3.
3 o4rzu pffi nocpeAcrBoM rfpouecca l-2-3, a

4pynoft pa3 1-4-3. B kaxov rpouecceKaKOM frpoueccel't ; -r---
H3MeHeHr4e euyrpeuHefi sueprfau 6olsure: A l/r-
2-3 uIlt4 A, Ut-q-t? fag aAealsHt4lfi,uJt

Bepwuua napadonbt



9, t{ervry paBHo rrvrcJro creneHeft ceo6oAsl Ala
MoneKyJrbr coz c yqeroM xoIle6areJlssoro
ABLDr&HVrfl, volercyl?
10. B AB)rx cocyAax npil roplsarHofi
reMrreparype xpaHurcfl no I vrolro ra3a, B
nepBoM COCyAe fa3 cocTorzT H3 OIHOaTOMHbIX
MOJreKyJr, a Bo BTopoM - H3 AByXATOMHbTX,
Onpe4elrarb orHo[reHr4e BHyTpeHHHX
eHeprafi orHX rut:oB UtlUz?

9. flpn KaKHX ycnoBnsx (no p n 7) raz Mo)KHo
cqt4TaTb nAealsuuu?

10, B AByx cocyAax npv xotvsarnofi
reMleparype xpaHr.rrcr tro I wolro rasa. B
[epBoM cocyAe fa3 cocToHT H3 OAHOarOMHbrx
MOJreKyJr, a Bo BTOpOM - H3 TpeXaTOMHblx,
Onpegelnrs orHo[eHHe MoJupHbrx
Te[JIOeMKOCrefi Srnx fa3ot] npH rrocTosHHoM
o6rbve?

3lercrpocrarr{Ka n fiocroflHsnrft rox
Bapuaum I

l. CQopr',ryJrupoBarb reopeMy laycca pstn

nenropa E,
2. Hanacars rpaFrur{Hbre ycJroBr,rr Anfl
HOpManbHbrx cocTaBnflIo|IHX BeKTopoB
Hanp.rrxeHHocTH u 3JreKTpHqecKofo
CMEIttEHPIfl HA |PAHHIIE ABYX AH3N9KTPI,{KOB,

3, B qdv cMbrcJr 3JreKTpocraruqecrcofi
sauarll?
4. tlenry paBeH noreHunzlJr B rIeHTpe
3aps)KeHHOTO KoJrbu& Qo? o6rgcFrHrl,(crvr,
pncynox)

\g

Bapuaum2
1. C$oprvrylrapooars reopeMy laycca Arrflr
BEKTODa, .

2. Hunraatu rpaHr4lrHbte ycltoBr4fl 1tnn

'\g
5, flolar 3aps)KeHHa,t
cdepuqecxnun crorM14
pr{cyHoKJ

5, ilolas 3aps)KeHHas
cSeprzuecxaM14 cnorMH
pncyrror)

cQepa oKpy)KeHa

AI43JreKTpHKoo (ctr.

p

r
flocrpours 3aBncur\4ocrb Ha[pq)r(eHHocrH or
pawryca E(r).

6. Onsraqecrfffi

cSepa oKpy)r(eHa

At{3JreKrpr,rKoB (crra,

flocrponrr 3aBu cHMocrb n oreHrruan a or parvy ca
q(r).
6. cr\4brcJrcMbrcJr AaereKrpu.{ecxofi (Du:uqecrnft BeKTOpa



npoHHllaeMocra cpeAbr.

7. 9ro raKoe 3JreKrpoABH)KyrrIa s cuta?
tl. C Soprr,ryllrpoBarl 1 -fi sarcoFr Krzpxro{ra.
9. 3anucarr 3aKoH OMa s loxalrnofi rlopne.
10, Cyru uaccuqecxofi elenrpoHuofi
Teopua SneKTpoIIpoBoAr4MoCTA MeTiU]JrOB.

1 1, Paccqnrarb rlr4pKyJrflr{r.t}o BeKTopu f no
3aMKHyroMy KoHrypy ABCDA vI c1erurb
BbtBoAbt o [oreHutlnJrbHocTl4 norq.

nHLyKrlr4fl,, ed clrucl. I dzslrqecrcuil cxtr.lrcJt,

p \J I vvvr4DJr4rvu-{rr^ DwNlvvwo u
BeKropoBBnH 

I

pacynor)? | cropocruo rf ?

5. B qdlr 3axltrcqaercr sBJreHHe
sJleKTpoMafsurHofi HHAyKuHr,t, r{eMy paBHa
3AC? CSoprvrynnpoBarb npaBHro JIeHua.
6,llpono4rrqar nepeMbrrlKa ABLrxercs BAoJrb

npoBoAsulefi pavr<n co cKopocrblo U B
v

MaTHHTHoM nole B , VKasars HanpaBJreHr,re
r,rl{AyKrlt{oHHOrO TOKd,

BA

D
t-

C

2' cQopuynrt)oBarb 3aKoH frorrHoro rona | 2. 3arcoH rorrHoro roKa A* u.n opu ,# .

4lr nerropa B, I

R

(

no,hpr.o"anno.tr.E ,

7, 9ro raKoe Haflpst<esue?
8. 0$opuynr4poBarb 2-fi :aroH Krzpxro$a,

9. 3;gnvtcars 3ar(oH {xoylr-JleHqa s roxantnoi
$opivre,
10. B qdru cocror4T HeAocraror{Hocrb
rcla0cnqecrcoil elexrpoHHofi Teopvl14
elekrponpoBoAHMocrr.t Merarroe?

o froTeHuHaJrbHocTH froJlr,

I L Paccqnrarb r-lapKynsrlr4fo BeKropa E ro
savkHyrovy KoHTypy ABCDA h cAeJrarb BbrBolbr

Marnurnoe [oJre u olenrpoMarHlrrHaq uHAyKrl]qfl
Bapuaum 1 | Bapuaum2

I. Pacrcplnr rloHllTlie, MarHurnas I t. C$opvrynupoBarb sarcoH Bao n Caaapa, ero

3' C$opr'rylrapoaart rpaHnrIHbre ycJroBlrfl | :, fpaHnuurre ycnoBhfl.. Anfl HopMaJrbHbrx
Atrfl TaHI-eHuHaJrbHblx cocraBJrrrou',- | t-' v

p p nDrA vvvrabJr)rurqn.\ | cocraBJlrfoulHx BeKTopoB B n H

4. r{ernry paBeH varsnrHsrfi ror.nt1." | +,uevy paBeH op6nransilsrfi uarHuruurfi'nr | 'p
BI'IrKa c roKoM I? Kyaa oH HarpaBJreH (cHr, I MoMeHr Pn, sJleKrpoHa p 3aptAoM e LI

Yrcasarr efo HanpaBneHrze (c4a. pac.).

5, .flareuae
83a4MoHHAyKUr414,

6.fl$oeoarulas rrepeMbrqKa

npopoAflLuefi pavl<u co'v
MaTHHTHoM rroJre B .

HHAyKIIhOHHOfO TOKa

CA]VQHHAYKUHI4 V

nx 3{C.

ABIDr(eTC.rI BAOirb
I

cKopocrbro U B

10

Vrcasarr HanpaBneHrze



-l 
. lau rpa$rrc u3MeHeHHrr MarHHrHoro

rroTOKa oT BpeMeHr4.

Iftrc H3MeHrercfl BeJrar{HHa 3AC
gJreKTpoMarnpnuofi HHAyKrlHr.r co apeveHeu?
llocrpourt rpaQnn ei(/).
8. I-IpauoyrolsHsrfi npoeolovHsrfi BHroK
JIe)KHT B nJTOCKOCTV A AJIVHtrbrM [prM6rM
IIpOBOAOM, fro KOTOpoMy nporexaer rorc L

Bnrox r.rHyr BnpaBo. floKa.sarr
HanpaBneHr4fl ToKa, HHAyUT4pOBaHHOfO B

BIdrKe, v cvrJr) 4eftcrnyroulux Ha efo neBylo t4

rlpaByro cropoHbr
L r{err,ty paBHa 

L,unpKyn{uilfl BeKropa

HalpsxeHHocrz H rro 3aMKHyroMy
rourypy? Ha pracyHne roKa3aHbr: I - rorcu
flpoBoAHMoclvr, i - MoneKyJrrpHbre roKr4.

et:0

Tt---Tl
7 . flau rpa$arc H3MeHeHr4r M IfHHTHOIO NOTOKA

t

floQrponru rpa$zn 3aBhcnMocrr,r 3AC
oJreKrpoMaf H nrHofi aHAyKunH or BpeMeHr.r e(/).

8. flprrr,royrol s srrfi lpoBoror{Hbrfi surorc Jrex(HT
B TIJIOCKOCTH C AJTIIHHbTM frprrMbtM frpoBoAoM, no
KoropoMy nporexaer rox L

Barorc Trnyr BnpaBo. floxa-sart HanpaBneHHfl
TOKa, nHAyr_U4pOBaHHOfO B BHTKe, A CVIJ|,

4eficrayrcu1ux Ha ero JToByro H npaByro
cTopoHbr.

9. tlelry paBHa r-(Hpr{yJrruns BeKropa
varlrarHo ff HH Iy Kt\r4t4 rro 3aMKHyro My KoHTy py
1',)

11



ll

t 0, llpzpoaa QepporurarHera3Ma.

lj

I 0. llpapoaa AhaMarHerH3Ma,

KOJIEOAH[Ifl Id BOJIHbI

Bapuaum2

1. Hro Ha3brBaercg Lttusort BoJIHbl, BoJTHoBLIM
qncloiv?

2, Karcosa pa3Hocrb Sar AByx MarrHHKoB
(nroporo orHocr4reJrbHo nepnoro) (cvr, pncyuox)?

Bapuaum 1

L Yro Ha3brBaerer Qasoil
xore6aHHg?
2, I(arcoea pa3Hocrb $as
(nroporo orr{ocr{TeJrbHo
pncyuorc)?

Mexannqecnue

fapMoHl,rqecKofo

AByx MarTHr,rKoB

nepooro) (crur,

Kpauuee norxocrceHue

3, Toqrca yqacrByer B Aeyx B3aaMHo
nepneHAHKyJlspHbrx r<ore6auu.sx. Karcas

Qurypa llwccaxy y(x) nonyvaersfl, eeilvl

It = 2"otnt ,

f.x = 4cos(tr,t+nl2).

4. Cloxure rpaSnvecrcra ABa rapMoHHqecKHX
oAHHaKoBo Ha[paBJreHHux rcole6ashr paBHblx
leplroAoB, Ho cMeureHHbrx no Qa:e
oTHOcHTeJrbHo Apyf Apyfa Ha n, aMuraTyAbr
coorFrocflrcg xarc 3 : L Ey4er ln role6auue
rapuclurzuecnnna? t{ervry paBHa qacrora
cJloxHoro rcole6aHns?
5. .{auo HarrpaBJreHHe cMeureHHfi qacrnr_1.

K5,Aa Anaxercs BoJrHa (ueao, nnpano)?

6, Hanucars an$$epenqnaJrbHoe ypaBHeHr4e
3arlxaroulnx rcole6aHnh n ero perxeHrze,
KaKoB cMbrcJr rcosQ$uune HTa sartryaH:l.fl ,

4o6porHocru?
7. fiamo ypaBHeHHe BoJrHbr

Y A sin2n(tlT-xlL), rAe A,
IIOJIO)KHTEJIbHbIE BEJIHT{AHbI,

olacbrBaror BoJrHy. .Ie,nry paBHa

eoIHst?
8, r{ro rarcoe $a:ouarr cKopocrb, fpyilfloBat
cKopocTb sollH?

9. r{ro Ha3brBaercs ltH'repSepeuunefi aorFr?
10. flepao4 role6aHnfi npy)KHHHoro
MasrHHKa paBeH T. Maccy MaflTHVKa
yBenkrqr4Jrr4 e 4 paza, Karc agrvreHrarcr [epHoA
xole6auuft?

,/ //

I
Kpailuee norroJrceHue

3, Toqxa yqacrByer B AByx
neprieH4arcynspHbrx role6asusx. Itaxaq
Iluccwxy y(x) flonyqaercr, ecJrH

lY =2"otnt '1,
lx =4cos(rur+n).

4, Croxnre rpaQnvecrcrz ABa fapMoHlrr{ecKnx
oAnrfaxono Ha[paBneHHslx rcole6aHrzr, y
Koropbrx qaerorbr coorHocsror rcan 1 : 3, a
annrinryAu xax2: L Eyaerla rcole6aHue
rapMo H H q ec rcr rr,,l ? r{erray paBHa qacTora cJro)t(H of o
rcoteSaung?

5, lquo HanpaBneHhe cMerqenur vacrraq, Ky4a
ABH)Kercr BoJrHa (sleno, nnpano)

/\/-\

6, Hqnncarr BoJrHoBoe ypaBHeHHe, flogcsars ero
CMbIQJI

7. CMerqeHne sacrnu cpeAbr s nrocKoil 6eryu1efi
:syxoaofi BoJrHe Bbrpaxael'cr coorHoueHueM

\:\^1cos(at-w), Hafirvt cr(opocrb cMeuleFrHs
qacrfiu e eroi BoJrHe.

8, Karc o6pasyercl croflrrafl soJrHa? Onacart ee
xapaKTepHbre oco6esso cr a. Hatucarb ypaBHeHHe
crogqeft BoJrHbt.

9. Kaic o6pasyrorcr 6uenus?
1 0. 9ro Ha3btBaergrr MexaHHrlecKHM
pesoriaHcHofi qacrorofi ?

83AHMHO

Surypa

T1_
KOrOpbte

cKopocTb

I2

pe3oHaHc0M,



Bapuaum I

LCSopnrylrapoBarb rpHHuun f rcft resca,

2, Onrnqecxafl AJl:lHa nyrvr,
3, flolocsr pannofi roJrrqnHbt,

4, lrrQparcuur OpeHenr,
5. Ecrecrsesuslfi n nonrpu3oBanHrrfi cser.

6. Ha rryru ecrecrBeHHoro cBera [oMeuleHbr
ABe [Jracrr,rHKH TypManvna. flocle
npoxox(AeHvrfl nraorutrcH I ceer floJtHocrbto
nonflplruoBau, Ecla Jt vt Jz - HHTeHcHBHocTH
CBETA, IIporueAlxefo [J]ACTHHKTl

Onruna
Bapuaum2

1. CSopnaynrzpoaart 3ar(oHbr orparKeHufl v
flperoMIeHLr.q,
2. Qnrnvecxafl pa3Hocrb xor,a,
3, flolocsr paBHoro HaKroH€t,

4. {taQparqnr @payHroSepa.
5, flollpn:ar\t4u nph orpalrlr.Huu pr

lpeloMJreHH14.

6. Yron Melrqy fJraBHbrMH nJrocKocrrrMr4
nonApasaropa v aHutvsaropa paBeH 300,
Onpe4eln're n3MeHeHhe r4HTeHcHBHocrH
nporileArxefo r{epe3 Hhx cBe'fa, ecnlr yfoJr Me)r(Ay
rJl aBHbr M H rrJr ocKocrfl M u 6y rer cocraan.fl rr 4 5 

0.

flpo vrexyroq Hafl arrecra II r{r tr o uToraM ocBoeH Hfl AH crl H rrJr rr Hbr

BOIIPOCbI IT 3I{3AMEHY
I. Mexasuxa

1. MexaHnqecKoe ABHII(eHHe rcarc npocrefiruar $opva ABl:KeHnfl MarepHh. Cucreiua orcqera,
flpanqnn orHocareJrbHocru falvres, flpeo6pasonannslw:rates. palr,ryc-BeKrop,

2. Marrepnatr,Has roqr(a (qacrHrra), Tpaexropzr. Pa4nyc KpHBti3Hbr rpaeKropr4a, Ilnuefisas oKopoc.rb
H ruueftsoe ycKopeHue. ilocryuarelbHoe ABrDKeHue rnef4oro reJra,

3' TetHreHqzalsuoe H HopManbHoe ycKopeHue. Cssss Me)r(Ay rnseiisrtvlz H yfrroBbrMn
KI,IHCMATVqECKLIMVI BEIHT{HHAMH,

4, JJeperrfi 3aKoH HrroroHa rz rroHrrue HHepuHaJrbHo* cucreusr orcqera,
floHrrue cHJrbt, Maccbr 14 HMnyJrbca, YpaaHeHne ABn)KeHHr. Tperrfi 3aKoH

coorBercrBeHHo I u 2, u Jz:3J14, uevy rorAa
6yael paBeH yron Me)rqy HarpaBJreHr,rqiva OO
v.O'O'?

Bropofi saKoH HrrcroHa n

HrrcroHa H flpeAenbr efo
IpHMeHHMOCTTZ.

5. Hennepuu,urbl{bre cucreMbr orcqera, cKopocra H ycKopeHr.{e, Culu
HHepuHr4,

6. Cuoreva MareplraJrbHbrx roqeK.
aHeprlaa.

leurp nHeprlHu (ueurp rtaacc), Teopenaa o ABtzrKeHuu qeHrpa

7 .llonsl^ue a6colrorHo rBepAofo rela. MorraeHT HHeprIHil TeJta,

8, 1'eopenaa [Irefi nepa.

9, Mon,teur cHJIbt, MorvteHr HM[yrbca. YpaeHeune MoMeHToB. Ypaenenne BpaurarenbHoro ABHx(eHhr
TBepAofo reJra orHocnTeJrbHo HenoABH)KHoI ocn.

10. fzpocxonuqecxufi sS$exr. Cno6o4Hnre ocu,
I 1. 3aroH coxpaHeHr4fl HM[ynbca u rperufi 3aKoH Hsroroua.
12. 3axon ooxpaFreHns MoMeHTa HMnyJrbca.

13. Pa6ora u gHeprafl B MexaHlrKe. 3aepru.a KhHeruqecKah u noresqvaJrbHafl,,
14, floHrnae crrroBoro nors. Csnsn Me)r(Ay rroreHwaJrbHofi eHeprzefi a cuttoit.
I 5, 3axon coxpaHeHHs MexaHnr{ecKofi eHeprun.

A6corrcrssre il orHoctireJrbHbre

t3



16, KoucepnarhBHbre H HeKoHcepBarrlBHbre cHJrbr. Koilcepnarn BHafl H nuect4ilarvBHafl cr4creMbr.
l7 .3ala'l;a MexaHHKr4 xa,(nocrefi H ra3oB.

18. VpanHeune 3filepa,
1 9. VpanHeuae Hepa3pbrBHocru. VpanHeHne EepHylllr,
20. Cucretvta ypaaHennfi ra3oAHHaM HKH,

21, Ilnpxylsuvtt cKopocra. floreHqnuurbHoe r,r Bl.rxpeBoe ABr.r)r(eHufl. Teopervra )Ityrcoacxoro.
22. Ilartusapusril I'r ryp6ylenrnsr fi pexrav sr reqe HHs,

23.Teqenae esgKofi mr4AKocrt4, Oopvyna flyaseilnr,
24' lTpuuuull orHocnreJlbHocrH 3fiHurrefisa, Pors c(opocrr4 cBera. flocrylar' flocrorHcrBa cKopocrr,r

cBera. llpeo6pa:oeaHnr JlopeHqa.
25, JltpeHqeBo coKpaqeHHe AJrHHbr H 3aMeAJreHHe BpeMeHr,r.

26. P enxrusncrcrcraft HM [yJlbc. Bsaal4ocassb Maccbr u bHeprzu,
nI" OcHonu MoJreKyJrflpHofi Sururcu n repMoArrHaMtrKrr

l.llousrue HAeaJIbHofo ra3a. MolerylrpsoJrclrsernqecrcoe ToJrKoBaHfie
MarcpocrconnqecKHe trapaMerpbr ctrcreMbr.

2.Bnyrpenust 3Heprns Areeu:r. oro ra3a, Ynclo cienesefi cso6oArr. 3arcos paBHopac[pa1eneHvrfl
SHeprHLI,

3,/{anneur,re ra3a c roqKI4 3peHHs MoneKynrpHo-rcHserlrqecnofi TeopHH. OcHosuoe ypaBHeHr,le
MoJrer(yJrrpHo-KIzHerr,rqecxoI reopna,

4,vpanueHne cocrorrHns r4reanb oro ra3a (ypaaHeHne KlaneftpoHa - MeH4eleena),
5,.{nHarr'ruvecKue H crarvwvlecKue 3aKoHoMepHocrr4 }l Qnsuxe. Crarncrnqecrc.nfi vero4 accneAoBaHr,rt

cnoreMst. floH.srze o Qynrcqzrz pac[peAeneHnrr.
6' Oa3oeoe npocrpaHcrno. @a:oear ror{Ka, Sa:oear s4efixa, CrarncraqecKoe ycpe.qHeH7e,
7, Facnpe4ereHne MaKceerra, Cpegnne cKopocru MoJreKyJr,

8. E apo verp r4ueotafl $oprrayn a. Pacnpe4er e Hae Eon r qil aFra.

9, Pacnpe4eJreHHe Maxcserra - Eolrqruasa,
10. VpaeHeHue BaH-4ep-Baalsca. hsorepvlr peanbHbrX r€t:oB.
1 1. Meracra6ulssoe cocrorHae, Kpuruuecnoe cocrofiHr4 e.

12, BnyrpeuHlrlr gHepru{ peaJrbHoro m3a.
13. 9dlSexr {xroynl -.ToprcoHa. Cn<ulcesne ra3oB H noJryr{eHZe HH3Kt{x reMleparyp,
1 4. Xa parcre pr4crkrta )Kr4AKof o cocrofl Hr,rs, Eluxtlrnfi rro pflAo K.

l5' floeepxuocrHoe Harq)KeHHe. Culsr, Bo3HHKarourHe Ha KphBofi nonepxHocr,H )KHAKocrlr, ooprvryna
JLan t aca . C N4aq h s aHa e u Kar.vr r t flp Hbr e s BJr e H Hr,

16. KpncranrnqecKas peuerKa, lamuuit nopsAoK. Vnpyraa H rrJracrnrreucar ge$opMa\rrfl rBepAbrx
ren, llarcoH fyrca.

17, @astl BeIIIecrBa. l4cnapeuue H KoHAeHcauHr, IlraeheHue H Kpzcrannv3aL\r4tr. @a:oeas AHarpaMMa,
18, llosgrne croJrKHoBeHrar. Ynpyroe h Heynpyroe ero.rlrHoeeHr4e,
19. llpaqeltHoe paccro;lHlle. 3Q$exrznHoe ceqeHae pacceflHvrfl, Cpegaw AlvHa ceo6o,4Horo

npo6era.
20. flereHne rrepeHoca - gLrSQysar.

21, fsreaue nepeHoca - TennoilpoBoAHocrb.
22. fle.neaue [epeHoca - Bfl3Kocrb,
23, OcnosFrble repMoAI4HaMI4qecKne [oHf,THs: BnyrpeHHrr oHepFhs, pa6ora, TenJrora. VpaeHenue

[epBOro Haqrura TepMoAhHaMr,tKH.

24'3auucutvtocrb reITJIoeMKocra HAeaJrbHoro ra3a or Br4Aa rrpoqecca, Pa6ora, coBepruaeMat m3oM rrpu
H3OnpOqeooax.

25. Aavta6aruqecnufi rpoqecc,
26. O6paruwre n Heo6parnMbre rpoqeccsr. Kpyroaofi npoqecc (unltrI;,
27 . L\uwt KapHo ra ero KfI[ Arq HAearbHofo rrBa,
28, llpernqr,rn Aeficrear refiJroBoro ABrrrarer.fl h xoJroAuJrbnofi rr,raurzHsr.
29. 3n'rponns, 3arcos Bo3pacraHr4fl sHTporna.

reMneparypbr,

I4



30. CrarucruqecKur4 nec (repnao4uHaMhr'recKar nepodrHocrr), CrarucrnqecKoe roJrKoBaHLre BToporo
HAqaJraTepMoAr4 HaMH KI,t,

III. S"rrercrpuqecrBo H MarH€TH3M
1. 3anou I(ynoua. Hanprxreuuocrb oneKTpocrarliqecr(oro norr. floH.qrue gneKTpocrarlrqecKofo flo.rrfl.

flpun qran cynepno3 HU,uLt 3Jre KrpuqecKax nolefi ,

2, flo'norc HalpqxeHFrocrz. Teopeiua faycca Ans grreKrpocraruqecKoro noJrr B rlaK),T/Me,

3. llprarvreueHne reopeMsr faycca Arr pacLrera nolefi,
4. Pa6ora caJI gleKTpocrarllqecKofo noJrr. I{rzprcynrqur HanpflxeHHocrn gJreKTpocrarr,rqecKoro froJrfl.
5, floreuqna.n. Pa^:socrr [oreHr{HaJroB. Csssu Me)K.qy noreHunaJroM r,{ Ha[psxeHHocrbro

SJIeKTpOCTaTHqecKofo loJrr,
6. Ceo6oaHbre n eBs3aHHbre

opr4eHTa rIHoHHa.{ IIOr.fl pv3arJ]4s,

3aprAbr B BeulecrBe. Tznsl Ar.roneKTpuKos. tr4oHHas, oJrer(TpoHHar H

7. rlolrpn:oeaHHocrb. ,{nelexrpnvecrcar nocnprnuvunocrr BerqecrBa z{ ee 3aBr,IcHMoc,Tb or
Mileparyp6r.
8. Teopeva laycca Arfl gJrer(TpuqecKofo rroJrt B rh3JreKTpHKe, Slercrpnuecxoe oMexreHue,

reMileparyp6r.

luelercr'puvecKas npoFlr4llaeMocrb cpeAbr. HanpaneHHoqrb sJreKTpur{ecKoro noJrrr B Ah3neKTpr{Ke,
9' I-paHnuHue ycJIoBI4t AJIx sneKTpHr'recKoro rroJrr Ha fpaHnue pa3 ena "gll3rexrpnK - Ar43rreKrpHK ".
10' Pacnpe4eleHne 3apflAoB B npoBoAHHKe. 3ldxrpocrarnqecKoe rrore BHyrph n aHapy)KV

npoBoAFrHKa, S,rerrpocrarnr{ec Kar 3ar{hra,
I1. SnempoeMKocrI) yeAHHeHHoro npoBoAHura, cncreMrr npoBoAHHKoB H KoHAeHcaropa.
12' Suepruq 3ap.u(eHHbtx yeAHHeHHoro npoBoAHHI(a, cr4creMbr frpoBo,qHl,rKoB 14 KoHAeHcaropa.

3Hepran gJleKTpocraraqecKofo non.s. O6terr,lHar nJlorHocrb 3HepfHH 3JreKTpocrarnqecKofo noJlg.
13' XaparcrepvcrvKvr oJleKTpzqecKoro rroJrr v ycnoBtfl, ero cyulecrBoBaHnfl, PagHoerr rroreHuaruroB,

3JreKTpOABrD(y U\Afl Cuna, HarrpDKeHrze,

T4.KstaccwrecKaq 3rer(TpoHHat reopr4s 3neKTpo[poBoAHMocrH Mer€urJroB 14 ee [reAocraroqHocrb,
15. Bsreo4 3aKoHoB Owa n .Il2noynr - Jlesqa rc 3JreKrpoHHbrx npeAc.raereHufi,
16, LIoHHsaIrHfl MoJIeKyJI I{ aroMoB, pexou6auaqrzfl rzoHoB, Pa6ora voH:zt3arJat4.'Vaapnan vroHt3aqlfl.
I 7. Hecalrocro grenrurrfi H caMocrorreltH sl ft ra3o B bre pa3psAbr,

18. floHsrae o [na3Me. Cnoco6rt co3AaHHq rura:vdl. Kna:HHefirpaJrbHocrb rrJrrBMbr. flelaescrcuiz
pa4l'zy/ c gKpaHlipoBaHa.a. flra3NaeHHafl r{acrora.

19. HasrcoreMfleparypHarr rrJ]€BMa H ee rrpHMeHeHHe,

20. BttcorcorettreparypHa.q rJIa3Ma, flpo6retaa ocyuecrBJreHhr yrpaBnseMofo repMoflAepHoro
CLIHTE3A.

21' 3axon Aunepa. Mantnrsax I,IHAyKuHr, 3axos Eno - Canapa. flongrre MarHr4rHoro rrors.
flpuHqnn cy[eprro3]runu MafHHrHrrx nolefi, MarHaruslil MoMeHT,

22. ManturHoe rroJre nplnaolaHefiHoro H KpyfoBoro roKoB,
23,1]uprcytsl{Hfl BeKTopa MafHlrrHofi aHgyrcqrzn, 3axos noJrHoro rora. MarHrzrHoe rroJre AJ]Hr{Horo

coneFroHAa H TopoHAa.

24. MarnurHoe B3ar,rMoAeficrBue roKoB v eI.uHV:Jla can6r roKa - aMfiep,
25.VazapuaHTHocrb grreKTpnqecKoro 3apsAa. Baxpesoe rroJre ABH)Kyureroor 3apflAa, MarHeras,\4 Kax

p e rfll r4BV crc rcvr fi e $ $ exr,
26. lnraxeuae 3apnr(eHHbrx qacrr,rq B 3JreKTpHqecKHX H MafHHTHbrx noJrflx.
27. 3S$exr Xolra, flpuHqun AehcrBt4fl ycropr4renefi saprx<euHbrx qaerzu,

28. floHgrue MafHnrHofo MoMeHTa aroMa,
29, Maxpo- u MaKporoKH. MolexylspHbre rorca. MarHhruas Bocrrpr4hMqhBocrb BeulecrBa.
30. 3arcon [orlHoro roKa Arq MarHHTHofo ilorrr B BgrlecrBe, HanprxeHHoerb MarHHTHoro florrs,

Malsnrnas [poHHrlaeMocrb cpeAbr, r4agyxgut MarHHTHofo noJrl B tserueorBe.
3 i. tr-panr,rvHsre ycJroBr4fl AJrr MarHnrHofo froJrs Ha ryaH[uq pa3AeJra AByx cpeA,

32. Tvtttst MarHerr,rKoB. Kpraear HaMarHfiqHBaHur. Tovxp Kropra. !onensr,
33' Onsrr Oapa4er, MarHzrurtfi noroK, 3,{C rzHayxuan, OcsoaFrofi garcou 3neKrpoMarHrrnoil

HAyKrrHH. flpanano JIesqa,
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34. CavonruAyxqua H B3atIMoHHAyKuHs. I4H4yxrnaHocrr h BsanMHas uHryKTVBHocrb, Torpr
pa3MbrKaHH{ H 3aMbrKaFruq,

35. 3Heprr.rr MarHHTHofo norq, O6T,eMHafl nJrorHocrb 3Heprhtr MafHHTHofo noJrs.

IV. Ko.ne6 alg.ug u BoJrHr,r
1' Cuo6o4uue I4 BbIHy)I(AeHHbIe rcore6asur, fapMona.recrcae NrexaHr,rqeoKhe nore6anag vt wx

xapaKTepHcTr,rKH,

2' SHeprnl rapMoHHqecKHX MexaHHqecKrzx role6aurfi. floH.s.rae o fapMoHgrrecKoM u
aHf apM0HHrrecKoM ocrlHnnrTope.

3, cloxresze orHHaKoBo HanpaBJreHHbx rapMoHlrqecrnx rcole6 aswit, Bnesus.
4, CloxeHne B3aHMHo repneHAaKylrpHbrx rapMoHh.recxux xole6auzfi. Or,rrypsr JIuccaxy,
5' 3a'ryxarolrlze MexaHHqecKHe xore6asug. Vacrord, nos$$r,rqueHr 3aryxaHmn, norapw$ruaqecrcnil

AeKpeMeHT 3arlxaHn.rr MexaHur{ecKux nole6auufi .

6. BunyxgeHHlle MexaHl,Iqecl(ue rcole6asal, Aunlnry4a n rfa:a [pr.r BbrHy]riiAeHHbrx MexaHprr{ecKgx
Kore6aHa.qx.

7. MexaHnqecrcuil lle3oHaHc. PegouascHore KpHBbre, CoorHoueHltf Me)rqty Qasarrara atrHyx4aroqefi
auilbt vt cKopocTu flpu MexaHHr{ecKoM pe3oHaHce.

8, MexaHasu o6pasoaaHn{ MexaHHqecKHX BoJrH B ynpjrroft opeAe. llpo4oltHrre H nofleper{Hbre BoJ]Frbr.
Bornosoe ypaBHeHI4e 14 efo pelxeHue, fapuoHr.rqecKne BgnHbr H HX xapaKTepkrarvrK1.

9. oa:oeas cKopocrb t4 Ar4cnepawr BoJrH. Boruoeofi nuloet u rpyflfioBas cKopocrb.
10, rloHgrae o KofepeHrHocrn. zHrep$epeHqnr eorH. crosqne BoJrHbr.

11. Kole6arentnttfi KoHTyp. lapltoHrzvecKue 3JreKTpoMarHHTHbre xore6aHu.q u r,rx xapaKrepr,rcrr,rKl4,
12, 3aryxaroqne 3JreKrpoMarHHTHbre nore6aHus, gacrora, rcosS$nquenr 31r.y;<aH4g,

lorapa{Mn'{ecxnft AeKpeMeHr 3uryxaHzfl slerchporvrarHr4rHbrx xone1iasuk, .{o6po'r.uocrs
xore6arem,Horo KoHTypa.

13. .BuHyat4euHrre gneKTpoMafHr4THbre xole6a'us, AvnlnryAa
oneKTpoMarHHTr{brx rcole6annfi .

n $na BbrHy)r(4eHHbrx

14, CrapaAeescrcaq Ia MaKcBeJIJloBcKafl TpaKToBKH flBrelr4fl 3neKTpoMafsurHofi aHAyKuHli. Tox
cMeIIIeHI,tfl.

I 5. Cacreva ypauHennfi MarcceerJra, OlerrpouarH[rHoe noJ]e.
16, Bornoeoe ypaBHeHHe Ans oJIeKTpoMarHHTHoro noJrr u ero peueHue. Cropocrb pac[pocrpaHeHrzq

3JreKTpOMafHHTHbrx BOJIH B CpeAaX,

17. ooHoeuste csoficrsa oneKTpoMafHHTHbrx aolH, SHeprvfl t4 noroK 3Heprnu gneKTpoMarHr4THbrx

eorH" BeKrop flofi HraHra. I4vrryllc gJreKTpoMafHHTHoro rroJrfl .

V. Onrzra
1, Sner<rpovrarHVTHas npapoAa cBera, flpnuqlrn frbireHca. 3axoHrr orpar{eHnr H rrpeJroMJTeHHr.

A6colro'rurtfi n orHocuTelrHrtfi rroKa3areru npeJroMJ]eHHfl, llolHoe BH.yrpeHHee orpor(eHHe.
Crerono4tr.

2. KorepeHTHocrb H MoHoxpoMarr4rrHocrb caeronrx eolu. Bpeuenu6s KofepeHTHocrs. Bpenr a
AilVHA KOfepeHTHocTH,

3. OnruqecKafl Lrrlz.Ha nyra, OnrnqecKar pa3Hocrb
ABIX KOfepeHTHbIX HCTOTTHT4KOB.

xo4a, Pacver aHrep$epeuqnonHofi Kaprar{br or

4, flolocrr paeuoI ToJ]rrlaHbr ft paBHoro HaKnoHa.
5. llpocrpaHcrBeHHar KorepeHrHocrt. Pa4nyc KorepeHrHocru.
6. flprauqrzn frofiresca - @peHell. MeroA :oH @penelr. flprrr,Iolzsefisoe pacrpocrpaHeHhe cBera.

Ar4Qpaxrtlzq Opeueln Ha KpyrnoM orBepcrhr4 n AVaKe,
7, An$paruzr @payuro$epa or 6ecrcoseqHo AluHuofi- nprivrofi qenr4.
8, [H$paKr{zr OpayuroSepa Ha o4Horr.repHoft aa f parclluoHuoft peruerxe.
9, lloHqrue o roroq:a$uu,
10' EcrecrgeHsufi [d noJltpu3oeaHurrfi caer, ilol.apwbat\us npu orpoxeH:l,u vr [peJroMneHnr.3axon

Eprocrepa,
11. Ilolrpn3a\vfl npu 4nofiHoM ryr{enpelovlennrl O6rrxHoeeHssth u neo6slKnosenuuft .nyuvr,

onraqecrag ocb Kpncranla. florrpn3aur,roHHbre [pH3Mbr. 3arcoH Marroca.
12, HoplranbHafl.u aHoM€rlbHafl rt4ailepcr4l. Mero4rr ria6rrogeHnn At4cnepol;a,
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CAMOCTO'ITEIbHA-fl PAEOTA CTYNEHTOB
llpuirnepune reMbr pesoparzBHbrx pa6or

pa3rr.rrr Frbrx cpeAax.

6. Penolrcqvfl B gHepferr{Ke,

1. llopa4on u 6eclopx4oK B Mr4pe 6ollurzx MoneKyn,
8, 3rcnepnnleHTaJIbHbIe I4ccJle.uoBaHhn oneKTpoMarHrrrHofo rroJr.f, 3eulu e o6racrz

cBepHIZ3KI4X r{aCTOT,

9. .Lllaponax MorrHr4.rr u ed npupola.
I 0. MoaeruHbre r,rccJreloBaHrzr yrnepoAHbrx
1 1. (Drzsnxa ronyrpoBo.qHr{KoBbrx upa6opon.
12, 3nexrpr4qecrBo B )r(LrBr,rx opraHl43Max.
1 3. 3nercrpuqecrBo n arruocsepe.
I 4' JIa:epno-r4HAyrlr4poBaHHbre fr4ApoAuHaMvr{eeKr4 e BoJrHbr.
I 5, <Dzs n.recKrre M erorbr perr4 crparl z 14 3 eMJre rp xipeuui.t .

I 6. I4cro.{Hr,rKr4 MotrlHoro ynbrpa3ByKa.
17 . <DwzuraecKrze Mero.4rr so:IeftcrBufl, HaBerrlecrBo.
I 8. BonoroHHo-orrrr.rqecKr4e rr{pocKonbr.
19' IrpunreueHr4e 3aKoHon Susnr<u B co3AaHr4a npr.rHurrnuanbHo HoBbrx Mero.qoB o6pa6orrz

BEIIIECTI}A.

20. Ilostre yrrepoAHbre HaHocrpyKrypbr,

Cnucox Mo)Ker 6rtrr 3HarlurerbHo pdcruzpeu. Tevry peQepara cryAeHTbr
cofJracyroT c [peloAaBareJreM,

7. yrrE BHo -ME T OAI,ITIE CK OE I,I I,IH O O p MAI(U OHHO E
O E E CIIEIIE HI,IE IVICT\VIIJIUI HbI

a) Ocuonu afl, rrurepurypa.
1, Tpo0nvrona T.I,1. Ousuxa: yre6uux Ins Bbrcrr,Iero npofreccnoHaJrbHoro o6pa:on aHlfl. tro
HI'IqecKuM HanpaBneHuqrvl I T. Z. TpoQI4MoBa,- \4ocrcna : AraAetru s.,2012.- 316 c, : rrJr..
r' - (Brrcruee npo$eccr4oHarrbHoe o6pasonanze) (Baxaraepaar) ,- fllpe4nr. yxa3.: c. 302.-

10 .- tsBN 978-5-769s-7967-7 .

2' Quzur<a B neKuI'IoHHbIX AeMoHcrpaIIV{x fSneNrpoHnrfi p cypc] : yrre6uoe noco6ue 4rx
rIO crleunaJlbHocrl4 BIIO 010701 - @zsuxa d nanpanneHr{ro 010700 - @zsuxa / A. O.

anKI'IH lu rp']; BlaAuuzpcrrzfi rocyAapcrBenHrrfi yHr4Bepcr{re prMeHrr Arexcau4pa
pHropbeBI'I'Ia z Huxolar fpuropbeBur{a Crorerosrrx (BrfY).- Sner:rpoHHbre reKcroBbre
aHHbre (1 Qafiir: 7,17 Md).- Bla4anrrzp : Bla&iuupcnzfi rocyAapcrBoHuufi yHrrBepcr4rer
ueuu AlercaHApa I'przropreevq'a tr Huxolas fpuroprenzqa CroleroBbrK (Bnfy), 20f2 .-
30 c, : lrJr., rIB, v[r. 

- 3arrtaeue c rr{ryna oKpaHa.-+ Bu6nvorp, B KoHrIe pasA. 
- ceo6o4uuft

ocryn B oneKTpoHHbrx qI4TaJrbHErx 3aJrax 6u6nzor

l. @usuxa - HayKa no3HaHr4{ Mr4pa.

2. llpocrpaucrBo r4 BpeMs n frr,rsure.
3. Axryalruue HaHorexHorofr4r{ecKr,rM 3anar{aM,
4. ConpeueHHbre rexHoJrornrz aroMHofi c6opxa.
5. Mo4enupoBatue [poqecca pacnpocrp aHaHVrr

HaHocrpyKryp,

yaapuoft BOrrHbr npz B3pbrnax B
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2. flvrurpuena E.B. vqe6Hoe uoco6ae ro $a:urce: MexaHr,rKa
B,c.llneuraBrleB; B,narzl,rupcrufi rocyAapcrBeHHrifi yuueepcr.rrer (Brr.v)
Bnaruvrrzpcxufi rocyAapcrBeHHbrft yHrznepcurer (Bnfy), 2009 .- r4'-J c,

3' I{ynurn A'A., oypon JI.B. Vqe6uoe noco6ua rnfl caMocrorrerunofi pa6oru no cfusuxe /
A' A' I(ynvu, JI.B' oypon; Brraruna, roc. yH-r uruosa A, f. r,r H. f, CroreroBbrx.- Btra*wyrup:
I4s.q-sc, BnfV, 2017 .-- 128 c.ISBN g7g-5-ggg4_0922-g

4' q>usutca MeroA[Ir{ecKl{e yKa3aHLrfl. rlrfl rroAroroBKrz cryAeHToB r( Tecr4poBaHr4ro I A. a,falxun lu ap']; Bna4uuupct<zft rocyrapcrBeHHbrfi yHr{Bepcr,rrer rdMeHa ArexcanApa.
fpnroprenvqa v Hvrolag fpuropteauqa CroleroBbrx (BilV), 2013 "- 243 c;- Eu6nrzorp,:
c,242.

6) lononn vrr errbHafl Jrr4rep arypa (no n u6opy a peKoMe.HAaur4rM n exrop a).
L Itypc Sz:nru: Yqe6uoe noco6ze An, By3oB I A. A. [erna@, E. M. _flnopcxzfi. _ 6_<> usp,,,

crepeorl{r'-M':AKa.qeMIaq,2007,-719c,:ra6r,, krrr.-(Brrcrueeo6pa:onanue).-llpeArra,
yKa3,: c,693-713. - ISBN 978-5-7695-3801_8.

/E.B,[ruzrpvreBa,
.- BlaAnrvrrzp :

: vtr., ra6l. .-
Eu6nzorp.: c. 143, ISBN 978-5-9984-0005-6.

3. fanrcnu A.o. Jlexqvu ilo susuxe: n 4-x ui : fyue6uoe uoco6ue]
Bna4rzrvrupcxrift rocyAapcrBeuHrrft yHr,rBepcr4rer (Brfv).- Bta/,uvrup
ro cyAap crB eH uuft yHr.rB ep cr,rrer (B nf y), 20 0 4 _20 07 i.

4. Canelren I4.B. Kypc o6qefr fiusurcu : yveQnoe noco6ue Arr.f, Bry3oB: B 3 r. I W, B.
Canemes' - 7-e I'I3A', crepeorl'Ir. - ClI6.: JIaHr, 2007 - (Jlyuilue KJraccaqecKrae yre6nrzrcH)
(Knaccuvecxal yte6uat Jll{Teparypa no Qusare) (Yue6nur<z AJttr i}y3oB. Cueqzarnua.a
nr4reparypa). - ISBN 978-5-8 l t 4-0629-6,

BJ krHrepHer_pecypcbr,
1) XTo (Xypuan T'exuuqecnofi Surzr<n). 3nexrpoHHa.s Bepcr4r http://journals.ioffe,ru/jtfl.

I'IcnorusoBaHl4e pasuoo6pa^:Hux yue6Hr,rx MarepvaJroB rroJryqgHHbrx r43 cafiroe
r4HrepHera [ocpeAcrBoM rpofpaunau winDj vie ra .qpyfr4x rrpofpaMM.

8. MATE PI4AJIbHO. TEXHPIIIE CK OE O F E CfIEIIE HI,IE
trlICJJJ1IfITPIHbI

1' Jllerquouuax noroqHat ayrzrropr4fl ((R)), o6opyron aHrfax. ayrv-, Br4Aeo-,
MyJrbrvMeAufnrruu cpeAcrBaMu,

2' Mysefi JIeKuuoHHbIX AeMoHwpaguit ayA. (B), c ua6oporra AeMoHcrpauLroHHr,rx
upu6opon.

3. Ha6op clafiAos usu1eohkrJrbMoB.
4' oasu'recKrafi [paKTr4KyM c ua6opon ycraHoBoK vr

o6opy4on aHV_n: ayr,.428-3, 429-3, 426-3, 425B,-424_3, 422_3.5. Ayruropvtt rrrfl ra6oparopurrx sauh'it, ocHarrleHlrat
IIEP OOH€UI6HbIMI4 KOMTIbTOTE P AMV, O6r EAU gEriUUUPr B JIOKAJIbHYIO
CETb KI YKOMNJIEKTOBAHHbIMI4 UEO6XOAT,iUTTN,T CI4CTEMHbIM
rporpaMMurrur o6ecreqeHr4eM 

- ay p.42 | _3,

/ A. O. falrcun ;

: Bla4uulztrlcruft

BCfIOMOfaTeJIbrrofo

coBpeMeHHLIMt4

BbrrrHcIHTeJIbHyro

n npr4MaAHbtM
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uuQ oprraaqr4 oHHbrx ctrcreM))

Pa6ouyro rporpaMMy cocraBr4Jr @ypon JLB,

PeqeHseur (npeAcrasurem pa0oToAaTeJrfl)

/42 'lafl

(naecro pa6orr1, AonxHocrb, OI4O, uo4uncr)

flporpananr a paccMorpeHa

flpororol Ns/o ,og, (8

a o4o6peHa Ha 3aceraHzd xa0eapu Orafl@

3aeelyloquft rcafregpoft flopoxr<oe B.B.

Pa6oqas nporpaMMa paccMorpeua n ogo6peHa Ha zdcerasuu yve6uo-ueroraqecKofi r<ol,ruccurz
HarlpaBneHus 02.03,03 <MarentaruqecKoe o6ecne.reHvre Lr a1MvrHr4crpr4poBalrue uHSopMaur.r oHHr,rx
c14cTeM)

flpo'oron Ns,( orgA09 t X rola

llpelce,uareJrb KoMrzccnrz Apaxelsu C.M.

JTVICT fIE P EY T B EP }KNE HI,I-fl

PAE O rlErz IIp OrpAMMbr Ar4 CIII4[nr4HbI (M OAyJnr)

yue6uufi ro4

oT fo.qa

3aselyrotqzfi xa$e4poft

yue6urfi ro4

oT roAa

-/l

Pa6o.rarr nporpaMMa o4o6pena na

flpolorol 3acerarvrfl. xa$e4prr J\b

Pa6o.ras [porpaMMa o4o6peua ua

flpororor 3ace1arufl. rafre4prr No
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(OI4O, no4nuct)

(OI4O, noAnzcr)

no4urzcl)

u1ufi xaSe4poft


