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CNEqIIAJIbHbIM AIICqUIIJIIIHZIM.

Llerrlrrr,r ocooerut,qI4cqIrnJII'{HbI (r,'ro4yu)<tOusma,surtlorct:
- coxparreHr4e Br,rcoKof0 yponm (pynaauenraJlbnofi IIoAroToBKI,l, B TOM IMCJIe UO (pUSr',rr<e; KaI( ocHoBbI

o6rqenay*$x, nporf eccraonanrulx, coqrraJrErro-JII4TIEOCTHbD( ll o6qercyrmrypnrrx xounvreuqrzft,

cnoco6nocrr.r ycrerrrHo pa6orarr, B HOBED(, 6rrcrpo pa-:nularcuuxct o6nacr.rx HayKIt I{ TeXIII4KI{'

caMocTorTeJrEHo rlefipepr,rBgo rrpuo6perarr nonrre 3HaIII{II, yMeHI4S U HaBrIKa n erux o6nac'ux;

- BaprraTIrBHOCTb (bopMr.rpoBanrax neo6xoprrrlrrx KoM[eTOI{quft c nouorr1rlo pa3I[rIHOrO ]I)OBHI

:lr3plrerrrr. prz'c\Lrnnunrr<(Dltszxa>.

3a,uaqeft Arrcq[rrJrrfirbr flBrr'leTcs IBr{eIIIe OCHOBHIIX ptBAeJIOB MaTeMaTuqecKoro a]Ju[v3a

(nnrerparruoe ucvucnenrEe, 4rzif (pepeuquanluoe EcqIIcJIeHIIe' (bynoq"tu EecKoJIsKI'rx [epeMeHFbD(' pt'ryt)'

2. Mecmo duc4uwtuHu s cmpyKmype OOII BO

,Ilzcuunruna <@r{3nltar orHocr{Tcr r< 6asoeoft uacru (81.8.06) rlo4roroBKra cryleHroB IIo HarrpaBJrel{Irlo

<AgroNrarrasaqras rexHoJlo rqecKrlx [poqgccoB 14 rlpol43Bo4crB)'

,{lx ocnoenrzr Arrcuunnrzurr <@r.rgrzicar cryaeuTlr r,ICuOnB}'IOT 3uarrut, p{eHIIt, HaBbIKrr, CIOCO6LI

ASSTeJT6HOCTII u yCTaIoBKl, IIOJIfIeHHbIe u c<pOprraupOranHble B XOAo u3ylleHl4t mKOJIbHOfi 'rytoqznlUtru
<OrrsuraL

LIzy ueuwe AI,I cII I4 u lu s rr <O u 3 I4K a> -aB JIs er ct
ArrcuI4rInI4H.

3. TpefioeaHun K p%yilbmam(w, ocqoeHu.fl dUC4UnnUHbt

Izlsyueuue Ar,rcqzrrrrr4Hbr HalpaBnego Ha SopnrnpoBaHl4e cneAyrouHx KoMrlerenqufi:

Qenu u sadaqu ocnoeHu,n duc4unnuHbt

,{IEcqnuJII4Ha <@HsuKa orHocl{Tc-fl

(@TecrBeHHogayrlHoro MI'IpoBo33peHI4D. Ou
KTeMAI4OuI,I[[I,IHaM,KoTopble3aKnaAbIBaIoTocHoBy
Aon111eg flo BO3MoxtHOcTI4 o6ler.Igrs Aalrueituee o6yueune

6 as oit. nrrfl Egslrn efi ru ero o cB o e Hklfl, sTy ILeHTaMH np o (p unbHbIX

r4x [IpI4MeHI4MOCTI4,

cMbIcJI" cnoco6rt u

B pesyrrbTaTe ocBoeHus. [lzlralg:tt'IIJII4HbI cTyAeHT AoIIXeH:

3.1. 3namu:
ocHoBHbre $usuuecrue .rrBJreHrzfl vr ocHoBHbre 3aKoHbr $rasraxn; rpaHI4IIbI

[puMeHeHr{e 3 aKoHoB B s axHeft ml4x rlp aKTI{rrecKIlx rlpl4noxeHl4-f,x ;

ocHoBHbre SusuuecKr4e Berrrrrr{I4Hbr lr $ra:uuecKl{e KoHcraHTbr, I4x o[peAerleHl4e,

OAI4HI.IUbI I4X I43MepeHI'Ifl ;

6 yn4 an re HTaJrb H rre S raS nqe cKI4 e O fIbITbI vI I4x p o nb B p a3 BHTkILI HAy KkI;

H a3Harregr{e r4 rrpr4grlr4nn Aefi c rBnfl. sarKHefi ruux Sn: uqe oKHX upu6 op on ;

3.2. Vtwemu:

o6rscsurs ocHoBHbre sa6nroAaeMbre rrpr4poAHbre I4 TexHoreHHbIe sBneHl4-fl

$yu4avreHTaJlbnux QrasraqecKllx 83 ai{MoAefi creufi ;

vKa3arb. KaKr{e 3aKogbr orrr{cbrBaror AaHHoe flBJIeHLIe rrIrhr eS0ercr;

Koa
KOMfIETEHUIIU

@ oPtuYllrp oBKa KoMTIeTeHIIHI{

oK-5

IIK-2

cnoco6uocrb eu6uparb ocHoBHbre H BclIoMofareJlbHble Marepl,Ianbl Anfl I'I3|OTOBrIeHI4{

ugTerwfi' cuoco6br peanugawv ocHoBHbrx rexHororuqecKl,Ix llpoqecQoB, aHurnrkrrlecKl4e

Lt qucreHHbre MeroAbr rrpu pa:pa6ou<e vx MareMarI,IqecKI'IX voAeleft, MeroAbI

craHAaprgbrx ucnatr:a:nufr. [o olpe.ueneHr4ro Srz:raxo-MexaHl4r{ecKlrx csoficre v

TexHoJlorr4rrecKr4x rroKa3arerefi Marep[anoB, 14 roroBblx ugrenufi, craHAaprHble MeroAbI

rax [poeKTl4poBa Hk1fl., [pofpeccunnue ueroAu exculyarauuu prgAemafi .

14 s$Ser<trt c noguquE



14 crorrKoBbrBarb cMbrcJr $ usrauecKr4x B eJrr4qr4H u nouxrwft
3all4cblBarb ypaBHeHla.a 4nx @rasr{qecKlrx Berr4qr4H B cr4creM e CW;
pa6oraTb c npv6opaMll ra o6opyAoBanreM coBpeuesuofi $usauecxofi na6oparopr.rr4;
IlcrloJrBoBarb pa3JrlIrIHbIe Mero,qI4KI,I @r:uveclcrat r.r:vepeur,rfi u o6pa6orr<ra gKcnepr4MeHTaJrbrrbD(
,IIAHHbIX:

- [clloJrE3oBar6 MeroaEr aAeKBarlroro $rzsrauecr<oro ri MareMarr,rqecKoro MoAeJrupoBagr.ur, a rar(xe
npuMeHtrb Mero4rr (plr:izxo-vareMarliqecKoro arraJIIBa K pemeutrro KouKperrrbrx screcrBerrrroHayqlrEx
r,r rexHrlqecKr4x npo 6:rerlr;

3,3. Bnademo:

- IlcrloJrb3oBafiI'IeM oclroBHbrx o6rqe$u:u.recrux 3aKorroB 14 nplrHrlr4noB a e3rKgefi1arrx nDaKTr4qecKux
i]pr,rfloxeHxE(;

.- [prrMeHeHr{eM ocHoBHhD< MeTO,4OB (br,rSuxo_uarerr.rarfiqecKoro aL]alrfrsa NM DerneEr,r,
ecTecTBeHHOHayqHhD( 3aAaq;

- npaalrJraMrz SKcnJIyaraI{I4rr ocHoBHhD( npu6opoa u o6opy4oraur4rr coBpeMeHHoft Susuvecr<ofla6opa.ropuu;

- o6pa6orrcoft 14 r,ruTepnperrzpoBarrur pe3yJrbraroB gRolepr,{MeuTa;

- rzcnoJrb3oBaHr'reM MeroAoB $zsrzvecroro MoAem.rpoBar'r n znNeuepnoft npaxrr're.

4. Cmpyxmypa u codqmcanue ducqunnar.b,

Pa6oqas [porpaMMa yre6noi AI,IcqurIJrI,rHbI paccrrraTarra na 2-a cenempa. Tpy4oenaxoc6 Ar]cq[rrJrr,rg6r
cocraBJuler 144 '\aca. B rolr qucne 4 .raca or:no4r,rrcr Ha JreKrlrzounrre seurlrtwt,2 qaca na ra6opa:ropurre
pa6or:rr, 4 uaca na nparcrugecKr'e pa6o*r r.r 130 qacos _ Ha cauocroxrenruyo pa6ory.

4'l' PacnpedeneHue rpyroewnocrlr e g.e./.racax no oudau aydumopnort a cunocmonmeg,uort pa1omtt
cmlOeHmOO nO Ce.l.necmp fl:

Cenrecrp

Kom{.recrBo rracoB

@opnaa

rrToroBoro
KOHTpOnfl

Tpy4oenx
ocTb,

3.e./.racbr

B rou qr4cJre

AyAraropHbrx
Cauocr.
pa6oruBcero IIexqufi JIa6.

pa6.
flpaxrru.

3aH

2 l136 B 4 2 2 28

3 3/108 2 2 r02 3a.rer
4

trIroro: 4t144 10 4 ) 4 130
3a.rer

4

4'2. PucnpedeneHue 6udos yqe6Ho[t puflomt u r.N mpydoeMKocmu no prcdenen duct4unnuHbt:

Nb

pa3-

AeJra

HannaeuoBanr{e pa3AeJroB

KoluqecrBo rlacoB

Bcero
AytHropHafl

pa6ora
BueayA.
pa6ora

(CP)I tr3 IP
1 OasuqecKue ocHoBbr MexaHr4Kr4 20 2 I I t6
2 3nerup o4HHaMI4Ka I4 MarHerr43M 61 I 1 I 58
a
J Kole6aunfl kr BoJrHbr 27 I 2 24
4 KsaHroeas rrpupoA a Hsrry-rreHufl B B

5 OcHosrr MoJr eKyJrxpuofi $ zsuru H Tep Mor vr:aaMuKu 24 24
Llroro: 140 4 4 2 130



Temumuvecxutt niluH no oudam vqedHofi denmentHocmu

JIercuuu

J\E

u/u

Homep
pa3AeJra

AIICqIITIJIHHbI

O6renr
IIACOB

Teua Jrenurru
Yqe6Ho-

HATIflAHbIE
noco6us

1 I

Sleuenru KI4HeMarIrKI4. MoAenn B MexaHHKe. llpocrpaHcrBo pr BpeMf.

MexannqecKoe ABI4xeHI4e. Tpaerropvs., I.IrvrHa ilyrvl, BeKTop IlepeMeuleHur.

Kuuenrar:ra.recKr4e xapaKTepr4crrrKr4 ABr4xeHr{r. Cxopocrr. Vct<opeHl4e I4 ero
cocraBJlflrorque. [unaurzr<a Mareprruuruoft TorIKI4 rr [ocrynareJlbHoro

ABuxeHuf, TBepAoro reJra. 3axon uHepqrru. LluepuuarbHble elrcreMbl orcrlera.
Cutn. Macca. Bropofi 3aKoH Hrrorosa. 3axos I43MeHeHI4rI r{Mrrynbca. Ileurp
Macc r4 3aKoH ero ABr4xrenLrfl,. ,{rraNenue reJra rlepeMeuHofi naaccu. Tpelufr,
3aKoH Hrroroua.

MeroAlr.recKoe
uoco6ue

2 1

Pa6ora rr MexaHrdrrecKar 3Hepu4rr. Pa6ora crrJrbr. Moqnocrr. KranerrqecKa{
3Heplr4rr. IloreuuuarbHaf, gHepruu. 3aron rr3MeHeHI{-n MexaHuqecxofi 3HeprI4I4.

VAap a6coruoruo ynpyllrx vI a6coruouro HeyIIpyrI,IX reJI. Kuseuaruxa
BpallarenbHoro ABr4xeHr4r. Krzseuau4Ka BpalqareJrbHoro ABIaxeHId rBepAoro

reJra. Moueur HHepIII4?I. KlrHeruqecKas 3Hepru{ BpaIIIeH}Itr. fluwavuxa
Bpaularenbgoro ABprxeHr{.rr. Mouesr cI,rJIbI. Vpanueune AHHaMI4KI4

BpaurarenbHoro reJra. 3axou H3MeHeHr4rr MoMeHTa I4M[yJIbca. fiapocxou.
Tsrorenue. 3leueutt reopr4rr rroJlr. 3axon BceMldpHoro r.flroreHlrfl. Cutn
T.[)Kecrr4 14 Bec. HesecoNaocrr. flore rflroreHlrt n ero Harlpfl)I(eHHocrb, Pa6ora

B [oJre rflrorenr4rl. lloreHrluar ttor.fl T.aforeHl4fl. Kocir4?r.IecKl4e cKopocrt4.

fleu>neHne B Her4HepquaJrbHblx cr4creMax orcrlera. Kuileuaruxa
orHocr4TeJlbnoro ABr4xeHr4fl. Cruu r4Hepur4l4. OruocnreJlbHoe ABI4xeHHe B

cr.{creMe orcr{era, cessaHuofi c 3enarefi. llpnuqun SKBI{BaneHTHocrli.

3leuenru MexaHrrKt4 )r(r,rAKocru. ,{anneHl4e B )Kt{AKocrI4 I4 ra3e. VpaaueHue

Hepa3pblBHocrrl v Eepnynnrz. B.qsxocm. Jlauuuapuoe u ryp6yleHruoe
Ter{eHI4e. .IlsuxeHlre reJI B xl4AKocrfix I{ ra3ax.

MeroAnqecxoe
uoco6ue

a
J 2 1

3aron coxpaHeHl4f 3JIeKTpI4tIecKoro 3apfl.[a.

3neKTpocrarlrtlecKoro rroJl{. llpuuqun
3JIEKTP O CTATI4II E CKOTO tIOJIfl .

3axon Kynona. HaupaNeuHocrb
cy[epno3r4r\HV. lloresulra.rt

MeroAu.recroe
uoco6ue

4
.,
J 1

Ceo6oAHrre rapMoHr4qeoKrre xbne6anlu. fapuoulTtlecKue xone6anrla 14 rtx
xaparcepr4crr4Kr{. MexanrrecKr4e xore6aHu-{. flpogolbHble il nonepeqHble

BoJrHbr. Vpanueuue BoJrHbr. Boffrosoe ypaBHeHI4e. llnrepSepeHlll4fl pl

lrafi par<ur,rfl cBera. AIESpaxqpIoHHafl pellrerKa. flonapu:allllfl oBera: _

Mero.u[.Iecxoe
uoco6ue

Ilroro: 4

JladoparopHble 3aHflTrrs

J\&

n.ln

Honaep
pa3AeJra

AucqurrJrrrHbr

O6nenr
TIACOB

Teua naboparopllblx sausrrfi
Y.re6Ho-

HarJrrrAHbIe
noco6us

1 I I
OnpeAereHrae rrJrorHocrl4 TBepAbIX Ten v o6pa6orxa pe3ynbraroB

ua6ruoleuufi.
Mero.nnqecxoe

uoco6ne
2 2 I I4:lrepenue eMKocrI4 KoHAeHcaropa c rloMolrlbro MocrlrKa Corrtl.

Irlroro: )

llpamruqecKlre 3aHflTrrfl

i\&
tln

Homep
pa3AeJra

AIICqIITIJII{
HbI

O6rervr
IIACOB

Tema [paKTuqecKoro 3aHqrus
Yqe6Ho-HarJrflAHble

uoco6lrs

1 I 1 3 anoH coxp aHeHlrfl HM rtyJl sc a. 3 anoH ooxp aH eqvrfl. 3Heprrlpl

MeroAnqecxoe noco6ne,
KapTorIKI4 Q 3AIAHr4frMr4

2 2 I
MorenympHo-Ki{HeruqecKaq reopuf,.
TEPMOAAHAMI,IKI4

@raguqecxue ocHoBbI

.,
J I 3anou KyroHa. HanpnxeHHocrb greKTplrqecKoro rlort

4 1
HaupxxceHHoerb I{ HHAyI(qI{f, MafHI4THoro IroJI{. Cuta Ananepa.

Cuta llopesua.
Llroro: 4

5



CanaocroflTeJrbH an pa6 ora cryAeHTa

Pa:ge"rr

AHCrIlrnJrr{
HbI

J\b

nln Teua n p,ur, CPC
TpyAoemrco

crb
(n .racax)

L cevrecrp

I
I Sleuenrur reopura uo[s. Koch,rra.{egKrre cKopocrr4. Pa1oma c rumepo*ypou. 8

2
3leuerrTbIMeXaHI{KI4)KlIAKocTefi.Te.IeHpIex{HAr<ocrefin.@
)rs,rAKocru er r brBHocrlr . padomq c ilumepamypoit. 8

2

a
J

Teopenra OcrporpaAcKoro-faycca Enfl eneKTpocrarr4rrecKoro nono 
"BaKyyMe. Snerrpocrarl4qecKoe rone B AlroneKTpu.recxofi cpeAe.

SnexrpaqecKat euxocrr, ya$krueuHofo [poBoAHw:lra. KonAescaioput.
SHepru.a gneKTpl4r{ecKoro rrorr.fl. 3aron coxpaHeHr4,f, 3ueprr4r4 . Paloma c
nurulepamypoit,

8

4

Ilocro.qHsrrlZ sneKTpl4qecxuia roK. Slerrpraqectwir roK, ckrrra ToKa,
flrlorHocrb rol(a. S.rrercrpoABl{rtyu1a{ ckrrra v Halps}KeHrae. 3arou Onaa.
ConpouaBneHl4e rIpoBoAHI{KoB. Pa6ora r.r MorrlHocrb roKa. 3aros {xtoynx-
Jlesqa. llpannna Knxro$a rrrfl pa3BerBneHHbrx ueuefi. Pa1oma c
numepamypoit

6

5

flonlpx3arJvrfl. Ar,roneKTpHKoB. SnerrpzqecKoe
O crp orpaAcKoro -f ayc ca AJrfl eneKTp o crarlrqecKoro
nuwlgpamypou

cMerrleHr4e. Teopenra
rroJr.f, B cpeAe. Pa1oma c 6

6
Kraccr{ecKas onerTpoHHa.f, Teopr4fl sneKTporrpoBoArrMocrn MeraJrJroB.
Pa6ora erxoAa r{3 MeraJrna, Pa1oma c numepamypoit. 6

7
3unccuoHnbre flBrreHr4.f, . I4onugar\ufl. .asoe.
paspfl.ru era su!.ur. flra3wa. Pa1oma c numepamypoti. 8

B

Onrtrrt Pesep$opla ro pacce,f,Hr4ro arlr$a qacrr4rl 
".ul.Cr"or. 

tlA.pr,*
MoAenb aroMa PesepSoPxa. Jlunefiq atstir. crreKrp aroMa BoAopoAa.
lloc'rynamr Eopa. KopnycxynflpHo-soffroeofi Ayanr.r3M BerrlecrBa.
CoorHoureFll4e HeorIpeAeneHHocrefi fefigeu6epra. P a6 oma c numep qmyp o it.

6

9

Margprruoe[oJIe.Margurrroe[oJIeVefoXapaKTep".'ffi
Canapa JLanxaca. MaruptrHoe nore rrocroflHHoro oneKTpr{qecKoro roKa B
BaKyyMe. Teopenra OcrporpaAcKoro-fayc ca l.nfl MarHr.rrHoro rroJr s.. P a6oma
c numepamypoit.

6

10

3arou Anrnepa. Marsr4THoe trore ABr4]r(yqerocs rap@
MarHIzTHoro rIoJI.fl Ha ABl4xrynJnircs 3aps,E. 3rrexrpoMarur4THa.fl ugAyKur4.q.
Ourtrrt @apagex. Ocnonnofi 3aKoH gner{Tponaarurntrofi r4HAyKrIHr{,
Bsaulauafl. krHtryKrlr4r{. Tpanc$opMaropbr. Oueprrafl. vrarnkrrHoro rroJrfl. 3axoH
coxpaHeHnfl 3HeprLII4 ArIII MarHlrrHoro rrorrf,. Pa1oma c ilumepamypoit.

8

11
OcHoerl reopl{I4 Maxcnerua Anfl oneKTpoMarHrdrHoro rrors. O6qas
xapaKTepr,rcrr4Ka reop4n MaxcneJrrra. P a6oma c rumepamypoit. 6

J

I2 3aryxarourne u nsrsy>rAeunrre xoreQanvrfl., pa1oma c ilumepamypoia.. B

13
Bsau\aoAeficrel4e 3neKTpoMarHr,rrHbrx BorrH c BerqecrBoM PaSoma c
numepamypoit. 8

I4 EcrecreeHrrbrfi r4 rroJrrplr3oBaHHbrfi cBer PaSoma c numepamypoit. B

4 15
@oprr.lyna Penex-{x(I,IHca u lhaura. Onru.recxa.q rrr4poMerpnfl. 56Sercr
Konrurona. Pq1ome c numepamypoit. 8

5

16 S rponux. Pa1owla c numepamypori. 8
t7 Pealruue ra3bl )Itl4Axocrefi 14 TBepAbre reJra PaSoma c Jtumepamypoit. B

18

ypaBHeHr4 e

I,IAeaJIbHOfO

Pa1oma c

ocHoerr MoJreKynrrpHo KaHerr{rrecxofi ta"p"^ oa"*""e
MoneKynflpHo-Kr4uer[.{ecxofi Teopur4. Ypanueuux cocro.rrHr4s
ra3a. EaponaerprrecKa{ cpopuyna. 3aronrr repMoAr4HaMr4Kpr.
numepamypou,

B

llroro: 130

6



IIp um ep H afl meru um uK a Kyp c o 6 blx np o e Kmo 6 (p u 6 o m)

yrte 6uutu nnauolvl ue np edy cuomp eua

O 6p uz o e flmenb Hwe mexHoJto z t't u

Ceuecmp
Bud saHflmufl
gI, nP, rP)

oKmulHwe o 6P ut o 6 umenbHile
mexHonozuu

KonuqecmGo
qucos

I I JIeKuuq - Btlr:y anrtrcarJzrn GgYq-! 3) 4

trIroro: 4

7, O4eaovuue cpedcmea dna merEalezo Koltmpot s ycneaaeJnocmu' npoJwe cymoqHofi ammecmaquu no

UmOzuM OcBoeHUtt OuCUUnnuHbt i yVefinO-nemOdUqecXOe oflecneVeaue cdMocmontn&Ibnofi padOmtt

cmydenmoe
Ars oqeHxlr KarrecrBa ycBoeHIfiI K)?ca 

'Icfionb3]'rorct 
cJIeA]'IoIq[e (popMbr KoHTpons:

- T elcyr{ufi .: KoHTpoJrb BbIIIOrHeHUt [paKTlrqecKrx 3aAaxufi;

- py6exuufi - Ko[noKBI{yI\4bI, KoHTpoJIbIrbre pa6oru uo pa3AeraM, 3a'reT;

- rlrorosrrft ocylqecrBJrterctlocpeAcrBoMTecrllpoBalrlrtrI3K3aMeHa;

- KOHTpO,'[, CaMOCTOflTOT6HOft paoofi,r cTyAeHTOB OCyIqecTBJUIeTCt C IIOMOIq6IO OTB9TOB Ha

npar(TuqecKl{x 3aH.srllf,x, Konnol(Bl4}\4ax, OTBeTOB Ira recrl4poBaxl{e'

Ilpuuep 6u.rera r uoAylruouy rcourpo,rm .)\{b 1

l.MarepuamHar rorr(a aBr4xercr fiou,qeficrBr.eM "*, "o.iur"o !p*rr.t"ro X - A + at + C/ + nf ,

r4e C = | trlc2;g : - 0,2 urlc3. Oupe4elu'rr, n rcaxofi rr'roueur BpeMeHI4 cI'IJIa paBga Hynlo'

2. Ko:reco BpaJrlaercr c [ocTornHr,rM )TJroBrrM yCKOpeHneM z pallcj.9epe: 0,5 c flocJle HaqaJIa

ABr.rxeHrrr rroJrHoe ycKopeHr{e TOUer< ua O6o4e ro:reca Crd:ro paBHbIM 0,136 t tlc" ' Hafiru pa4uyC roleca.

3, Cnapaa waccoir- 20 rr, nersrqrft ropz3onTaJrrHo co cKopocrblo 500 rra/c, rrorraAaer r unarSopuy c

necrou naccoft 10 r, 4u4xyrq1'rocs co cKopocrblo 36 rur/q HaBcTperry cgaptAy 14 3acTpeBaeT B IIecKe'

Onpeae,'rfirl cxopocrb, l(oropylo nonyur nlar$opna.
4, Haftru narrprx€HuocG greKTpFrecKofo rroJrr B TOIIKe JIeXanIefi nocepeAl,IHe MgXAy TOqe!IHbIMII

3apr,uaMlr 8nKn z -6nKn. Paccrosr le rdeNAy :apr4auu l0cIlr'

5. B oAnoporuroe M.rrHr.rrrroe fione c r.rHAyKqr,reft B=0,1 Tn nouerqena xBaApaTHa' pzlMKa TIJIoITIaAEIo

S=;;*"t :fr;;;;;;;;";;.tr paMKrr cocra'r'er c HarrpaBrre'rreM MarHrrr'oro rom yror 600 .

onpe4elrzre npauaroruraft MoMeHT, Aeftcrnyroqrzfi na paMKy, eclu no nei reqer ror I=1A.

Ilpnnrep 6u,tera lc uoAy,rr,uo*ry ronrpo'lro Il! 2

1.To.ma coBepuraeruup*orr"ir*rd r<ore6au[.f, c [eplioAoM 2 c. AvnrmryAa rone6aaus 10 cu. Hafirz

cMerqeglle, cKOpOCTb r.r ycKopeHl,re ToqKr,r c11ycTtr 0,2 c nocle ee [poxoxAenl{t qepe3 aolroxgHlle paBHoBec[s.

Haqa,ro r<one6anl,Ill cBt3aIro c rIoJro)I(eHI4eM paBuoBecus.

2. Iepeueuuoe HanprxeHue, aeftcrsyrorqee 3HarreHue KoToporo 220 B, a qacTora 50 fil noAa"uo ua

KarymKy 
-6r. 

"ap,u""rr*a 
H,qyKTr,rBuocruo 3 I ,8 MfH u axrfisublM corlporllBJrenueu 10 Ortl' Hairu

KOJrr{qecTBo rerIJIoTLI, BblAeJurroulefict B KaryIIrKe 3a OAIty CeKyr{Ay'

3. Ha 4ra$par<uraoHHlro perrreTKy, co,qepxa4yro 600 mrprxor nal rru uaAaer HopManEHo 6e:rr'rfr ceer.

Cnercrp npoequpyercr rroMerqennoft s6rrasu peurerKr4 m,rngofi sa axpau' OnpereJII'ITb AJIITFy crleKrpa

rrepBofo oprAKa Ha sKpaEe, ecrr4 paccTorHr4e oT Jlr4H3bI IO 3KpaHa i,2 u. lpauuqBl BIIAI4MOTO C[eKTpa

cocraermot 0,4 nru - 0,78 Ir,txr.t.

4. Onpe4ellare ATIHHrI

Banrnrep a; 3) fpaunqe cepull

5. Oupe4ellzre yAerlbHylo eHeprllrc

(mu:1 "6736*1 0-27rr, lrln:1 .61 5* i 0-27xr.)

Borrn coorBercrBylolUl4e: 1) rpaHI4Ue oepuv Jlaftv.aua; 2) fpaHuqe aepvvl

Ilaureua

cB.fl3l4 fl,,.pa aroMa yrnepoAa C'rt' (mc:1 g ,9272* 1 0-27xr)'



O6pa:eq recra AJrfl rrpoBeAeHr{s HToroBoro KoHTpoJrfl
IIO IITOIaM oCBOeHI{s ALIeqUII.,'II4EIII, a Tarure A,'Is KOHTpoJIs CaMOCTOtrTeJIbIIofi pa6Orr,t CryAerrTa
Yxasaaua: Hanuu.rume Bawy Qauwun, Hor4ep zpynnbt u damy. finn omeema Ha *onpoc c eat1opou

Bapu rma omlema docmamown Hanucamb Ho ep lonpoco u padon 6yxey, o6osuauant4yn npaeunuutfi
sapuaHrn tn npednocrceauba 6 mecme omsemol Ha sonpoc,

i. flpu nageuuu KIIMIUI B KoJroAeII ero yrap o rroBepxHocrb Bollbr Aonocr4rcr uepes 5c. llprEurzrraax
cropocrb 3Byr€ v=330t"t1 c, onpe,4eJrlrrr rny6raay rconogqa.

a) 90u. 6) 200rrr. r) 120n. r) 60u.
2. 5lxops gJreKTpoABllrare,ra, rzrrrerorquit qacrory BparqeHus n=50c-l [ocJre Br,rKJrroqeHr.rr roKa, cAeJraB

N=628 o6oporo^s, ocranoBr4Jrcr. Oupe4elure yrnoBoe^ ycxopeHr4e rKopr.
a) 25 pas/c2 6112,5 paplc2 a) 5 patlcz r) i0 pap/cz-
3. CnapxA lraccofi 5rcr, eurerenmLri4 v3 opyatr*, n nepxneft rour<e rpaeKToprit4 r,rMeer cKopocrE 3001r/c. B

groft roqre oH pa3opBallct Ha ABa ocroJrKa, npr,rveu 6ormnrafi oct<olor uaccoft 3r<r nolerel n odparnolr
HarlpaBJreHr.r[ co cropocrbro 100 ru/c. Onpe4e:rure cKopocrB BToporo Menrrrrero, ocronKa.

a) 1000u/c 6) 500 u/c n) 600u/c r) 900u/c
4. Onpe4em.me IuoMeHT ItHspIII{u cnnorrrHoro oAuopo.qHoro A[rcKa paAl4ycoM 4Ocrr.r u lraccofi 1r<r

ot"o:t::T"1:T,,llolotrlllffr:?:: 
".qr4r"{ gAlrorg rf paAr{ycoB nepneHAr.rKyrnpHo nrrocKocrr4 Ar4cKa.

a) 0,12 rr*u' 6) 1,2 rr*u' n) 0,24 rr*rra' r) 2,4 rr*u'
5. Cu,:ra rpa.elrraqlloHHoro npl4Ttxeulir ,{B}x BoATHED( ollr4uaKoBo 3aprxeHr$x KarreJrb pagraycauz 0,1

MM ypaBuoBelmBaercf, KyJroHoBcnofi cra:roft orraJlKr4Barur. Onpe4elute sapr4 xanelr. fllornocrb BoALr
paana 1r/o',r'.

a) 1 uKr 6) 0,36 nICr n) 10 nKr r) 0,72 nKl
6. Onpe4elure paccrotur4e MexAy nracrr.rnalMrr rrJrocKoro KouAeHcaropa, ecrl4 MexAy HrzMr.r nprrJroxeHa

p:lsHocrb noreHqrzalog 150 B, npr,rveu nJlolqaAb raxgofi rlJlacrunu 100cu', ee 3apsA 10 nK.n, ,{uenerrpraxou
crryNr.rr cmo4a (e=7).

a) 9,29 cr,r 6) 15,6 rurra n) 15,6 cna r) 9,29 urra

r) 3,41 MeB7. Oupe4erure uaruurH)'Io l4H,qyrr{rzro B rIeHTpe KpyroBoro npoBonoquoro BrzrKa paArzycoM
10 cu, no KoropoMy rerrer ror 1A,

a) 6,28 unT:r 6) 6,28 uTr r) 12,56 uxTn a) 12,56 rrrT:r
7. fapuonu'recKnM ocrILUL'IqropoM Ha36lBaerc fl, crrcrewa, coBepmarcqarr Kole6aaua, onvsbrBaeMr,re

ypaBHeHr.rsMr.r Br4Aa:

a) S=Acos(wt+rpo) 6) 5 +*'i S:0 e) S=Asin(wt+rps) r; S2+*tf S:0
8. Oopnyna sarona Cre(pana-EoJrlqMaHa r.nreer BrrA:

a) }.=b/T 6) &=oT' n)E:hv r) E=nc'
9. Onpe4e:rnre qnc.lo aroMoB a lKr eoaopo.ua.
a) 3* 1b26 6) 1.5* l0 26 e) ) 3* 10-26 r; t,S* 10 '6
10. Oupeqelrzre MaxczMurnbnlro eneprzxi Soroua n nuAzrraoft cepr,ru clerTpa no4opo4a (cepuu

Famuepa),
a) 1,89 sB 6) 3,41 sB a) 1,89 MsB
11. Onpe4enr.rte oruoIfieHlze-Hgonpe4enennocreft cKopocrl4 gJreKTpoE4 ecJrr,r ero Koop,qrrnara

ycrturoBJleua c roqHocrblo ao 10-' rt, Ii rrbrJrr.rHKrz Maccoit 10-'' Kr, ecJ ,r ee KoopAr4Hara ycranonrena c rarofi
xe ToqHocTblo.

a) 2,2*70t8 6) 2,2*rc'18 n) 1,1*10-18 r) 1,1*1018

12. OnpeAe,rure naaccy neirpalrno.o arova 3if" .

q 8,64* 10'26 trr 6t 8,64*l026rr s;8,64*10-23rr r) 8,64*l023rr
1 3. OnpeAerure olreprruo cBs3ra rapa aroM u r"rr" lH u , Macca uetrpa,rbHoro aroMa reJrrrr paBua

6,6467*10-"'xr.
a)I4,2MeB 6) 7,1 MeB n)28,4MeB r) 56,8MsB

14. Ilonr:yrcr ra6:rrzqefi Men4eneena rr npaBrrJraMr,r cMeqeHru, orrpgAgJrnre, n r<arcofi srerdeur
lpeBparqaercs nocJreT pex o- n rpex B- - pacna4on.

a) 
:3EFs 

O 
?$*,nn 

n) 
sEFFr r) a€!€**



E.uann orBeroB K TecroBbIM 3aAaHI{flM

Nb eonpoca Orner
1 B

2 6

3 r
4 a

5 6

6 f
a

8 6

9 6

10 a

11 6

12 f
13 a

I4 B

15 a

flpu recruponaaurz Bce BepHbre orneru 6epyrc.a sa 100oh, Tor,{a oIIeHKa Br'rcraBJrterct B coorBercrBl4t4 c
-TAOJIPIUEU:

flpoueur BbrnoJIHeHI4fl 3aI.anwfl OqeHra

85% rz 6oree 5 (ornrnuHo)

70-84% 4 (xoporuo)

s0-69% 3 (yaoererBoplareltHo)

MeHee 50% 2 ( :e'ey loBJIerBo purelsHo)

Borpocrr ceccliolruoro KorrrpoJrfl
1. l.Krurerraa:ru'{ecKrre xapaxrep}Icrlrru4,qBltxenlit.
2. 3aronrr Hrrorosa. 3axon ncerraupuofo rtroreul4t. 3ar<ou coxpaueHl4t IlMrIyJIbca'

3. Pa6ora, uounocrB ri guepru . Brzgrt uexaurvecroft sneprrm. 3axoirrr coxparreHut 3Heprrul.

4. Molrenr r,rnepquu. Moueur cul. Mouenr uurryrnca. 3axon coxpaneulr{ MoMeHTa rlMlyJrEca.

5. 3axou coxpanenl4t I,IMrIyJIbca. I{eurp rtacc.
6. 3axou coxpanen[t gneKTpuqecrtofo 3aptAa.3axon Kynona,
7 , HanpxNduuocrl gJreKrpocrarurrecKoro fioJrr. flpr,rnquu cyrloprlo3lrqrur. flo:renquan uong.

8, Teopelta faycca An{ oJleKTpocrarlt qocKoro rroJlt B BaKyyMe.

9. 3rer<rpravecra.x dMKocrb yeA[HenHofo [poBoAHIrKa. Kongeucaroprr.
10. 3axon Ona, Conporuuleulle npoBoAHirron. Pa6ora n uouuocrb roKa, 3axou ,,{Noym-Jlenqa.
1 1. 3axon OMa Ar-r Heo,uuopoAuoro fracrKa IIerII4. flpanuna Kr,rpxroSa.

12. Marrruruoe noJre r{ ero xapaxreplrcrl4rl,I. 3aron Fuo-Calapa-na;ntaca.
1 3. 3axon Arrrrrepa. Bsar.nao4eft crBLIe fl apanneJlbHbrx roKoB.

14. ,Ileficrsue L{arHrrrEoro nonr Ha Anl4)r<yrqrafics saps4, ,{nnNenue sapaxeHHblx qacrlu B MarHurHoM rroJle.

15. Onrlrrr (DapaAeg. OcHonuoft 3aKoH 3JrerTpoMarnu'nroii uuAyr<qura. Caraor,rnAyr<qr,la. Sueprrax rr,rarnl{TEoro

nollt.
16. OcuosrrT eopuz Marccnerua AJr.,I 3JIeKTpoMarHItrHoro tlon.r. Ypalueuwr Maxcserra.

8. Vrrctno-memodarrecxoe u anQopua4uouuoe ofuecne,renue duc4unnuuot
8,1, Ocnosuae numepamypa

1. ,{etna$ A.A., inopcxr.rt E.M. Kypc lpusraxIE: yre6noe noco6ne Ars Bry3oB. - 4-e ug4, ucnp. - M.:

Brrcrn. ur., 2008. - 718 c.

2. Zpo4on Z.E.: 3ner<rpouaurerlgNr. OcuosHrre eaKoHIJ. - 5--e izgAanrae -M.: EZHOM. Jla6oparopur

suarrfi, 2006 -319 c.: ur.
3. Jlauaay JI.!., Jlu$urzu E.M. Kypc reoperuvecxoft tfr'rsrarra: B 10 r.:r. 3: 9lerrpocrarura' -M.:

(Drgnauur. 2008. - 224 c.



4. Caseffies I,LB. Kypc o6rueft Qrsraxu: Y.ro6Hoe uoco6ue. B 3-x r-r. T.2: 3nerTpuuecrBo tr MafirE

Borurrr. Onrrara .7-e nzl.,crep. - CfI6.: !{gAarelrcrno<dlalrs>,2007 . - 496 c': u:r - (V're6nraKl4 ArIt By3oB'

Cneqzarrrnas :rrareparypa).
5. Cunyxrzlr g.n. b6rqraft rypc $u:uru: yre6uoe noco6te 4m rygos. B 5 r. T III 3ne*rpra'{ec'rso. - 3-e

rr3A., crep. - M. OI43MATIIMT,2006. - 656 c.
' ' k. bpo6"*oea T.L{. Kypc Qzsurz: yre6. roco6re Am By3on. - I4gA. 9-e, nepepa6. u Aon' * M':

I/fuAarenbcKr.rft uerrlp<<ArcaAeNrrs>, 2009. - 560 c'

7. Tropun IO.IL, g"prror Li.II., Kprouxon IO.IO. @usura,a.2.3:rerupuuecrno I,I Ma.rHerIr3M: Yqe6noe

noco6fie Ars rexgr*recKr4x yr {Bep""r"iou. - Toucr<: I4gA-no Tolr.rcroro yH-Ta, 2009, - 738 c.

g. (Deftrnlat puuap.u (D., Jleftron Po6epr F., CsEAc Merrro. (Defirraanoncxze Jre(qul{ no $zsure. Bur. 5'

Snerrpnuecrro u uanrerugu. llep. c a:rrn./ uo4 peA. t.A. crropoAuncr<oro .\4s[,,3-e, ucnp. - M.: E4nropua:t

YPCC,2008. -304 c.
g. (Defiunau piluapa O., Jleftron Po6epr E., CgnAc MeGro. (Definasoncnrae neKIIIrI4 no $usxxe. Brur. 7.

@ugura crurormruo, .p"4. liep. c anrn.i noA peA. t.A. cuopo4uncxoro .I4sa.3-e, zcnp. - M.: E4umpnal

YPCC,2009. - 288 c.

8. 2. ! o non n u men bHon n ume4 amY Pa
1. Bo'raru A.A., YrssHos B.JI'., Jlapzouon B.B., IlogAeena 3.8. Ocnosbl $iz:uru: yre6noe noco6r're' -

ToNrcr<: tr{gr-eo TIY,2009. - 103 c.

2. foirr.q P.M. O1r:ura 4:rx reonoron: 3:rer<rpuqecTBo 14 MaIHeTLISU. Yqe6noe noco6rze. - Toucr: I'1gA-

no T|IY,2008. - 130 c.

3. Tpo(pr.rlrona T.I4. Kypc Suaurcr. 3a,4auu rz peurenus. Yqe6. noco6rze Anf, nTysos/T'll. Tpoifrn'aona,

A.B. @upcon * M.: LbAarelrcruft qeHTp((AKaAe 'i&rr, 2012. - 592 c'

4. llepuor I4.lI., Jlapuouon 8.B., bepererrru,nr B.Z. (Drcuqecnuit nparrzrcyr4 . Hacrs 2. 3lerrprauecrno

lr MarHeTI43M: Y.Ie6Hoe noco6rae AJI.I{ rexHl,Iqecru{x ynl4BepcureTos' - ToMcK: Zs'q-no T[IY' 2072' - 182 c'

5. gepnon Z.II., Jlapzonon B.8., Tropuu IO.Ll.d'uguxa: C6opullx sagau. Hacrt 2.3lercrpuuecrro u

r-rrar".*'lyt"6noe noco6ue. - Toucr<: llgA-go Tottlcrcoro yH-Ta, 2014' - 448 c'

8.3. Ilpozpau*tnoe o6ecne.renue u llnmepnem-pecypctt
llnrepHer-PecYPcrt:
t .Xonsepenqus no O6rqeft Teopurz flolr. Ourorrr, [pI.rHIII4[bI na 6a:e lloHtrl4s KoMrIJIeKcHoro

pu..to"t"". fp*urarlrs. Pexx\a ,4ocryrra: http://winglion'spb'n;/otp3'htm'' 
2,@uzuri u Szrocorpux - oo o6tqeio - O6ot* reHAeHqI4t qeJloBeqecKoro Mrrl::renus n XIX

[3nercrpour$rfi peclpc]/ Pe>ruau 4ocryna: http://philosophy.a1lru.neVperv347.html.

3.Or.rsuKa, MareMarrzKa, TO3. Jlenqnu, KypcoBble, sa/iauu, yte6nuxr4. [3.nerrponnufi pecypc]/ Pexuu

.qocryna: http://fismat.ru/fi s/.

4.Ou:uxa. [3nertponnrni pecypc]. httpy'/www .all-frzika'comJ

8,4. MemoduqecKue yKutaHun u uamdpuaau no eudau saHamuil

Mero,qr.rqecrue )T(a3ar{ut IIo perneHr4ro 3aAaq npe,4ocTasfitloTot cTyAeHTaI4 B BI',IAe TeopeTl4qecKux

rtpeAnocblnoK (n e:rerrponnou ra fierraruoM ru4e) r npaxruvecrraru pa6orav'

9, Mamepuattbno-mexHu"ecKoe o6ecneqeuue duc4unnuutt

,{:ra ocyrqecrenenru o6pa:oBaTeJIbHOrO npoqecca IIo AI4CIII4IJIIIHe <MareIraa, rz'Iecr<zfi anaJnla>

neo6xoAuua JreKrlr4oHHarr aylrrrop s., o6opygonaana.r rlryffiruneAIEfinuMl4 cpeAcrBaMI'I AJrt npoBeAeHI'r'I

nexuuft-engyantsa{fifi.

10. Memodu,recxue pexoneadauuu no opzaHwa\uu u3yqeHun oucquwtu'tbt
pa6oqas yue6uaa nporpaMMa no f,"aq"ttn"rr <OI,IsI,Ira) cocraBJreHa B coorBercrBl4[ c rpe6oBaJrI'IlIMI'I

(Derepa,rrnoro focyAapcrninuoro o6pa:onarerrbHoro crarrnapra Bo no HarlpaaJreglilo 2{15.03'04

(ABIOMaTr.I3aIIus TeXHCiIO IqSCKLIX npoqeggoB U [pOII3BO.{CTE) I{ }.rIe6HOfO lJIaHa IIO gpOOI'IJIIO IIoATOTOBKI'I

cArrolratr:aqr,rr roxuoJlorl4qecKllx flpoqeccoB v [polr3BoAcrn)'

10



Z:yrenue Aucrlunrmnr,r <(Du3r4Ka BK;rroqaer neKrlrrorrHble, rrpaKrl4qecrrle u na6oparopuue saHtrl,Is. Bo

BpeMr BbrrroJrrreElr{ saAasuitL trparcruqocKofi pa6orsr B fre6noft ayAlrropus cryAeHT Mo)I(er

KoHcyJrbrrrpoBarlcr c [perroAaBareJreM, onpeAeiurrb Hax6oree s(f$errunnue MeroAEI peueHl4t

rrocraBJrengr,rx 3aaar{. Ecnll Kaxair-To rracrb 3aAarrur ocraercs r{e B6moJIHeHHoft, cryAesr Moxer npoAon}KLtrb

ee Bbrrronnenlre Bo BpeMt BueayArnopuoft caMocrotreJrblrofi pa6orrr.
Pa6ora c nn@opuaqraounrrMrr r{croqurrKaMtr grprraETct o,urrr4M Ir3 ocuoBHbo< er,r4on cavocrol:renruoi

pa6orsr.
Teryrqrfi KorrlpoJrb ycBoel ,ur 3HaHI4ft rro Arrcqr{nJr[He npeanoraraer LcrIoJIb3oBaHI,Ie pa-:nrx Qopu

KogTpors, B ToM rrucre fipoBepra flparTlrqecKfix za4asufi. llrorosui KoHTpoJrb Moxer ocylqecrBJltrlct B

$oprrte :auera, sK3aMeHa, rccra. Bonpocrr K 3arrery, sK3aMeHy u o6pa3ell TecreBbrx 3a4auuir qp Beael{6r.

Brnonnenue :ra6oparopnrx saganufr., cAarra KorroKBltyrr{oB r4 MoAyJrr'Er'x KoH'IpoJIbI{bD( tBJUIIorct

Eeo6xoArrMbrM ycnoBr4eM AJIII ,qonycKa K g(3aMeHy.

7 7. Texuonozurteckaa Kapma duc4unnuutt

Kpe,qzrno-lro4yrr,Ha;r clrcreMa oqeHIrBaHI4t rlo ,ErIcqxrIJrIrHe lre npeAycMorpeHa.

Cocraeurerlb II.A. TxrynrcKa.fl, AoIIeHT

3an.xase4pofiurr$opvraTkIKLII{[pofpauuHofiI4HXeHep'^MflfynbcKag,AoIIeHT

Cor.rracogauo:

3ae. nunycKaroqeft r<aSeapofi ATlInfI @e4opon, AoueHT

ll


