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I-{elxrrn ocBoeHr.r.fi Ar4crlurrJrr{ Hbr

1. llonyuenue [peAcraBJreHr4fl
onrr4rrecKofi u lasepnoft rexuuxu.

2. Oopnruponaune :uaHufi o6
xapaKTepr4cTr{Kax Jra3epHofo r43JD^reH

rr3nrreHr4r B BeruecTBe.

3. llpuo6pereur,re rpaKrr4rrecKr,rx
I,I3nfreHr{s, nrr6opa olTrrrMirnbHbx cxeM
3ap:a-u, no crp o eHr.rr u $yurur{oHr4poB aHr,r

2. MECTO Arr

fluuluntmna < Ocxroerr xe aur:on ofi
upoQeccuonansnofi o6pasonarentuoft n
ceMecrpe.

ZsyueHv e Ar{crlr4 rrrrkrHrr npeArronar
loryqeHHbrx B paMKax kI3yIIeIJI1Is. ilr4ctf
Qyu4arvrenraJrbHbrx MareMarr.rqecKrz x

OcnoeHne Arrc{unnr4Hrr Heoeixoaz
yue6uoro [JraHa: <Jla:epuar rexrrr{Ka),
<Hayuno-zccJreAoBareJrbcKafl pa6ora
BbrrroJrHeHV e Bbr[ycKHoft rnalu(f zr<a

3. KOMTIETEHIINU OB

B pesynlrare ocBogHr.H Ar4crp4
pe3ynbrarbr o 6pa:on auvrx:

Konrnereuq w, qaerr4r+ro 
S opuz

OK-1. Cnoco6uocrr fropl,rvpo
Qunoco$cxux suanuir;

OIIK-3. Cnoco6nocrr
Bo3ur.rKarou[x B xoAe npo$eccuo
$ rasraxo -nr areM arrltre c K ufr . amap a\

IIK-1" Cnoco6uocrr K aHaJrr43v

npz6opocrpoeHlrr;
IIK-S. Cnoco6nocrb K aHaJrr43y,

cooTBeTCTBr4I,I C TeXHLIqoCKI4M 3anaH
CXEMOTCXHI4qECKOM I,I 9JIEMEHTHOM \y'POB

1) 3nau:
O AKTYIIJIbHbIE HAIIPABJIEHI{' PA3B
. 3aKOHbr pac[pocTpaHeHr4r SJre

o rIpIrHrII{nrr pa6orr,r KBaHTonbIX
o cnoco6rr pacrrera xapaKTep
2) Vuem:
o caMocro{TeJrbgo Qopvryrrapo

npenMeruofi o6lacru (OIIK-3);
r eH6vparb orrrl,IMaJlbHbre c)(et\lll

3a4arr (lIK-1);

1. UEJrI o

ocBoE

I o E HIIfl AI4 C rll4tr JTI,IHbI

oBbr KBaHTonofr eterrpoHr{rfl4) fl BJrtlorc_f,
ocHoBHbrx aKl'yaJlbHbrx HanpaBileHr4flX pa3BVrTUfl.

IIJII,IHbI B CTEYKTYPE OfIOU BO

)JreKTpoHr,rKu> olhoczrc_f, K 6asonofi qacrlr ocnonHofi
)fpaMMbr. I4syuel,rze Ar4crlrrlnr4Hbr rr poxoAr4T B rrrroM

.er Hanrzr{r4e y c:ry4eHron $yn4aueHTaJrbHbrx 3uauuit,
rzn <@rasklca>, <(OcHoBbI orrrr,rKtr4); a rau(e Harvrryre
zir..

IrIEf O C,fl , O OlpMtIpyEMbrE B pE3yJrbTATE
Ifl I.WCrII'IrrJrlrrHbr

o6yrarongfi cx 4pnNeH AeMoHcrpr{poBarr, cJreAyrorrlr4e

Bre B pzrMKax ocPoeHr{s nucqlrnJrvHbr:
'b Mr4poBo33pqHr{ecKyro no3rlrlr4ro Ha ocHoBe

orrrr4r{ecKo it u tasepuofi rexnranz
MafHr{THO|O r43JtryqeH[.f, B BeqecTBe

(oK-1);
(orrK-3);

wtrureteit u rene$aropon (IIK-5);
na3epHoro usnyulpuux (IIK-5).

KouKperHbre 3aIaqu 14ccJreAoBaHr4fl saAauHofr



o paccqllTbrBaTb rrapaMeTpb.r Jril3e]
3) Bna4err:
o rrpaKTr{qecKIIMU HaBbrKaMr.I IIoc'
o MeTOAaMr4 pacrreTa [apaMr3TpOB

4. CTPYKT'YPA

O6uas rpyAoeMKocrb Ar4crlurrJrrrHbr

rofo r43nr{eHufl. I

)oeHl4tr OlTr4rlec(
a3epHofo u3ryrr(

TCOAEPXAHI

ocraBnrer 6 gaqe

'ilK-5).

r,rx KBaHroBbx ycr4Jrr.rreleft (|IK-S) ;
:Hux (lIK-5).

4E AI{CqIIIIJII,IIIbI

rHbx eAr4Hr4tl, 21 6 q:acoB.
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PagAer 1. I{cropun KBaHToBofi 3JrenTpoHrr tl l3 4 9
Telra 1 Vcropux Knaurosofi oJreKTpoHrrKr{

l3 4 9

Pa:Ael 2. Ocsonu dusuxH Jra3eDoB 68 t4 8 8 38
Tervra 1. Ilouorqeuue 14 Lrc[ycKaHr4e cnera KB
cucreuofi

HTOBO14
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Teurr, p a3Aolu Arr crlr4rrJrr4H rrpaKTrr-
qecKL{e

Tenaa 7. KorepeutrocTb stseroBbrx BoJrH

Terraa 8, Sletreurapubre [poqeocbr B r
TIJIA3ME

3n:auen

J\b rr,ro4yna

At4CUUIIIrrHbr
Haur4enoea:g.ue ulun KparKoe colep>rcairue la6oparopurrx pa6or TpyAo€naroc'rs

Oupe4eleuue rcoe$S

u.fl cnexrpaltFrofi

Oupe4eleurze Arr4Hbr

COCTAI}A LI3JIVI{EHU'

a JIa3eDHOfO

HbIE 3AHflTIAq

5. OE['A

neKrlrroHHo - ceMr.rHapcKa.tr

na6oparopHtre saunrua);
ooyqeHr,re B MaJrbrx rpyuuax (nrr
rpex qeroBeK);

MacTep-KJraocbr (4evroucrpraqur
npr4Hrlr4rroB pacrreTa u npoeKr
reHeparopoB);
rrpr4MeHeHrze MyJrbTr.rMeArza

sansrnrt, c [pIzMeHeHrzeM KoM
c troMotrlbro rrpoeKTopa r4JIt4 KOM

I{H Q opMaIII{oHH o,KoMMyHI,rK:arlr{o
Texuonoru ft gw, MoHr{ToprrH.f a

6. OTIEHOqHbTE CPEICTBA
fIPOME}ITYTOIIHOIZ

AI4CIIIT[JrI4HbI t4 yrl

TE Jrb HbIE TPXHO JrOII4r,I

a o6yrreHr4r (rpa4uqzoHHbre JreKqrouHbre 14

Ha la6oparopinrx 14 npaKTar{ecKr4x 3aHflTr4flx
)oBaHI4l[ orrtaqecKl,rx KBaHTo]lbIX yculzrelefr Lr

roruft (npone4e|ulte JreKrILroHHbrx rz oeMr4HapcKZX
)pHbx npe3eHTalfrafi z levoHcrparluoHHbrx poJrr4KoB

rcrepa);
Hbre rexuonorud (upurraeueuue znSopuaquonHr,rx
yrqefi ycnenaeuofrz cryAeHroB r4 Koirrpons suauaft).

CAMOCIIO



Telcyruufi KoHTpoJrb ycrreEraeM

HECKOJIbIO{X COCTABJIflIOIIII4X.

1. Pesylsrartrpeftrnur-ro
2, Brmonuenvre,, Lr 3arlLrra
3. Brruolueruo;rrD&KTZ{ecKr4x
4. Brrnomreurze, v 3arTlura rcypco
Bonpocu peftrzni-rconrponx NgL

1. CnonranHoe rr3JlyqeHue.
2. Bpervu xr{3H}r r{aorrlllbr B

3. BepoxrHocrb crxoHTaHHoro [e
4. Izln4yqrzpoBaHHee rtryr{eHrre.
5. lloruoulenue cBpra. Kossdrz
6. I4nuepcuat HacqJreHHocrb ypoB
7, Cnenrpalrnas. ilvrnvrfl., noJryrxr4p
8. CronrnoezreJrblroe yrrrrzperrr4e.
9. O4Hopo4uoe rr HeoAHopoArroe
10. ,{ounepoBcKoe yruvpeHze. fa
I 1. BepoxrHocrl BbIHy)KAeHHotro n

1. CeqeHze BbrHylrcAeHHofo rr:iJr
2. KoeSft zqueHT ycr4JreHLrfl, ar<:,TvrB

3" HeHacrnqeuHrrft rcoes$nqraeur
4. Koe$fruqzeHr ycr4neHtfl, cyrl
5, llnotrocrr Qorouon HacbrrrleHr.rt
6, ZnreHcusuocrb rracbrrrleHlm.
7. ZsN,{eHeHze r4HTEFrcr{BHocrr4 B.4oJr

8. HepesoHaucHbre rrorepv B aKTrzBH

9. Vcrpoftcrno Jra3gpa. AxrunHa.s
10. YcrpoftcrBo na3gpa. Cncreva
I 1. VcrpoftcrBo Jra3epa. Pesonarop.
I 2. lloporonrrfi xosQ$r4rlr.reHr yc
1 3. IrlurencrzBuocrb BbrxolHofo

Bbrxo.4Horo 3epKana.
1 4. Onrnrvr aIrbHas. [po3parrHocrb

Bonpo crr pefi rraHrrnonrpors Nts3

1. Trznrr pe3oHaropoB.
2.
J.
4.

5.

6.
,f

8.

9.

10.

11.

12.

Vcrofi .Msrre r,r Heycrofi quebre

[raarpaurua ycroft uun o crrz.
Kaycruxa, Soprrarr Kaycrr4Kxr.

,{ocrouucrBa r4 HeAocrarKr{ ycro
Mo4onrtfi cocraB u3flyr{eHrz j{.

Mo4oarrff cocraB r.r3[yqeHr4J{.
Mouoxporuarr4qHocrr nasepHo
reHeparlr4r4.

TpexsepxanrHrrfi pe3oHarop.
3uepreruuecKr4 e xapaKTeprrrlrrrKrl
3neprerzvecKne xapaKTepr4(lrr.rKrr
llpocrpaucrBeHHbre
I,IHTEHCI,IBHOCTI,I TO CEqEHI,IIO N

1 3. llpocrpaucrBeuHFre xapaKre
I 4. @orycupoBKa iragepHoro r43JrfreH
15. fny6aua pe3Kocrrr rr1"{Ka.
I 6. Onpe4eJreHr,re pa3MepoB rrrlua.

AA.

ux pa6or,
l;uit.
pa6orrr.

EHHOM oocToflHr,rF.

3finlrreftua.

LrpeHr{e.

B KoHTyp.

oAa.

cpeA6r"

HLI[..

JrffiepoB

3epKana.

r{HlyrlrpoB aHHb[x repexoAoB.

B 3ABIZCI4MOCTI4 oT npo3par{HocTr4

nf{KoB. Pacnpe4eleuue

P acxo4ttrr,ro crb nyqKa.

axrrauHofi cpenbrf 6e: yvera Hepe3oHaHcHr,rx rrorepb.
a cpeAe.

AA,
qKII,



17. Cauo$oKycr4poBKa.
I 8. BperrleuHa.f, r(orgpeuruocrr. B
I 9, llpocrpaHcrBeHlrafl Korcpe
20. S"uerr,renrapHbre flpoqeccbr ]r ra3o

IIp oruexyroqHag arrecrarlrrdfl n
Bonpocrr x sxsaqeHy
1. Ocuosrr xsauronoft TeoDr,r[

rracrr,Irlbr n nor6yN4eHHOM
2. Zu4yqupoBaHHoe u3nyqeHue

O6leuuas rrJloruocrb or]repfr4

3.

4.

5.

6.

7.

8.

9.

10.

11.

12,
13"

14.

Zunepcual HaceJreHHocrE y
EcrecrnenHog yrrrupeHrar;. C

.{onueponcKoe yrupeuze. fa
CpanHeurze nopeHrloBa 14 ra
B epo-arnocrb BbrHylr(AeHHoro
Ce.reuze BbrHy)r(AeHHofo LI3Jr

Kosf SvqneHir ycrneHr4r.
Henacr,rrueuunrfi
Kos(p(f zqzeH,r ycr.rrreH vrt;, c yq

C:ronrnonuroJrbHoe yurrpeH
HeoAHopoAHoe yrrr4peHr4 e.

Ilnornocrr Sorouoe Hacbrrle
IzIsMeHeulze HaceJreHHo0Tr4

HAKATIKT4.

1 5. IzlsnreueHr.re rcHTeHcrrBHOcrr4

rroTepb.

HepesoHaucHFre loreprl B

Ycrpoficrno Jla3epa.
lloporonrrfi roa$Saqzerrr
l4nreucrzeHocrb Bbrxo.rlHofo 14

BbrxoAHof o 3epKana. Onluuan
20 . Tun:';r pe3oHaTopon. [uarparra
21. Kay uurca, Sopurr Kaycrr{Kr4.
22. fiocrouHcrBa 14 Hc.uocrarKr{
23. Moaosrrfi cocras r.r3rytreHr4fl .

24. Mo4onrrft cocran rz3JryqeHrz.f, .

25. lloganneHr4e [oneperrHbD( MoA
26. MouoxpoMarr{rrHocrb na3e

leHepaur4r4.
27 . Tpexseprcanr,urrfi pe3oHa.Top,

2 8. 3ueprerrzrrec4r4 e xapaKrepr4
29. llpocrpaHcrBeHHbre xa

I{HTEHCI4BHOCTI4 NO CEqEHI,IT II
30. OorcycupoBKa Jra3epuoro r.r3

31. fny6llna pe3Kocrr{ rrf{Ka.
32. Onpe4eJreHr,re pa3MepoB rrflTHa.
3 3 . Cauor$oKycr4poBKa.
34. BperraeuHa.f, Kofepenrsoctr. B
3 5. llpocrpaHcrBeuuas Kofepe
36. 3nevesrapHbre rpoqeccbr B

CaMocrosreJrbHafl pa6ora c.ry
1. Ayaz'ropua{ caMocrosreJr

t6.
1-Lt"
18"

19.

Ha naoopaTopHbrx rz [paKTurrecKr.rx 3aH flxnpkr pelreHr4r4
eHTa [o AI4CIILIIIJ]IZH E BI,IIIO JIH'ETC'

B Konryp.
npofiunefi.

epexoAa.
HUfl..

oI4 Cpe.4r,L

yclrlreHus.
oM rrHAyrlr4poBa4Hbrx nepexoAoB.
s.. I4nt encuBHo ctr H acbrueHr{.f, .

efo ypoBHr rrpr4 BKrroqeHr,rr4

cpe.4br o03 yrleTa

V BbIKJIIOqEHAI]

Hepe3oHaHcHbrxanruBnoft

HOr{ CpeAe.

B 3aBI4CI4MOCTI{ OT flposparrHocTl4
BbrxoAHofo 3epKarra.

pe3orraTopoB.

oAHOMOAOBOTO pe)rs4Ma

Pacnpe4eleuue

{ Kofepe . flnuna KorepeHrHo crr4.
. Pa4rlyc rco HOCTt4.

paspx4uoff
B BI(JIIOqAET B

an pa6ora wy



2. BHeay4uropuan
yfJryoJTeHHOM U3yrreHnlr lvrcrJLrrrlrr4HEr
ra6oparopHrrlr pa6olau, rrprz Bbrrr
caMocro.f,Telruoft pa6orur cryAeHTa rBJr
Jrr{reparypbr.

Tenau nypconux pa6or
1. Cxeua sHepferLrqecKr4x yponnefi
2. Cxena oHeprerurrecKr{x yponHefi
3. Cxeua eneprerr4trecKrrx yponuefi
4. Cxeua gHeprerurrecKrrx yponneff
5. Cxeua gHeprerr4rrecKr4x yponueft
6. Cxerraa oHepferk\qecKr{x yponuefi
7. Cxeua gHeprerrtlrecKr4x yponnefi
8. Cxelra oHepferr{rrecKr.rx yponuefi
9. Cxeua gHeprerlr,LrecKux yponHeft
1 0. Cxeivra oHepleTlr,qecKrzx yponuefi
1 1. Cxenaa onepferr.ruecK[x yponuefi
12. Cxeua gHeprerurrecKr4x ypc,nHefi
1 3. Cxeva gHepferprr{ecKr4x ypc,nneft
14. Cxerua oHeprerr4qecKrzx ypo,nuefi
15. CxelraeHeprerr.rqecKr4x)/poBH

Calrocro.srenbHaf, pa6ora sa
MO)r(eT ocyqecTBJrflTb9fl Ha JreKrIVqx,
3aH{Tr4.f,x, KoHcyJrbrarlutx. Kar $oprvra
pa6o:ra cryAeHToB npeAcraBJrser: oo6oft

f,TeJrbHa.rr pa6ofa BbrrroJrHrrercrr cryAeHroM rrppr
rro reMe npoftdenHoft nexquu, npr4 rroAforoBKe K

uv rypco$ofi pa6orur. OcrosHoft clopuofi
u3yqeHr4e r(gr{ crreKTa lerquft , p eKoM eH.4on anuofi

Aopo,4Hofo Jra3gpa.

oro Jra3epa. i

K0rrMepHoro Jra3gpa.

rra3epa.

14HOBOtO

e-Ne-na:epa. i

HOBOfO Jra3eqa.
pa Ha napax MeAr{.

epa Ha Kpacr{rgnrx,
)oAr4MOBOro na3Ppa.

d-I4Af na3epa.

uo npuo6pereHr4ro zua'rtyfii, ocyrqec:TBn yro BHe ayI.IdTO
Konrpolr BbrrlonHeHrrr caMooro B XOAe BbrrroJrHeHr4.q u

3arqr.rrbr na6oparopHr,rx pa6or no Ar4crlr4 He, npu BblnotrrHeHrru [paKTr4rrecril{x zaganuit, npu
3arrlrrre xypconoft pa6oTrr, Ha gr(3aMelre,

Bon
1. Br<naA Tayuca, flpoxopona,
2. 9ena nrrny>rAeHHoe r43l5qes
3. Yro rar<oe ruuprrHa crreKTpan
4. r{ro raxoe fayccon nyuor<?
5. r{ro raroe ceqeHr4e BbrHy ro nepexola?
6. Vcroeze ycrt:Iren:nfl, aKru:eHofi
7. Hro rarcoe KoHueHTparlr{.fl
8. rlro raxoe onru.{ecKlIfi
9. Karue BI,InbI HaKarrKr.I ar{TI.{B

10" r{ro raKoe ycrofiuunrrft u
1 1" r{ro raKoe MoIa r.r3ny'aeqns.?
12 " Hto raKo e MogoxpoMarurqH nzrryueuux?
13. Yro raKoe 4o6poruocrt
14. Or qero 3aBlrcur KIII Jra3epa
15. Karc yMeHbrxrirrb pacxoArr wsnyuemun?
16. r{ro raKoe KotepeHTHoclb r43JI euux?

7, YIIEEHO.MF','TONrIqECKO OEECTIEqEHPIE
]ryIC

a) ocuonuas Jrr{Teparypa* :

1. ilIan4apos B.M. Ouronrr Susu
yue6uoe noco6uel LllauAapoe B.ld.-

I4Af -nazepa,
-na3epa.

-carQr4poBofo na3epa.

x BT4AOB yrreoHofo rrpouecca li
r4rrecKr4x 3aHflTLlflx, la6oparopHr,x

opraHr43ar{nz y.1e6noro [poqecca caMocro.sreJrr,Hat
IleneHanpaeleuHyro crrcTeMaTLrrrecKlTo AerTerrbHocTr,

pecypcl:
Torracxafi

vr ATII4OHHOE
rfr qAyJrfl)



focyAapoTBeHHbr[ yHr{BepcrzTeT cprcTeM
Pe>rczu Aocryrra: http ://Www.iprbooks

2. [Iau.qapps C.M. Bne4eH
f3renrpoHutrfi pecypc]t: yue6uoe
TeKcroBbre AaHHbre.- Toivrcx : Toucxzfi
paAr4ooneKrpoHr{Krr, 20 IZ.- 9 B c.--
3BC (IPR.books>.

3. I[aurzsa JLV[. Ksauronas 14

yue6uoe noco6uel lllaHrzna ILW.-
rocyAapcrBennrrft yHugepcurer cncreM
Pencnu Aocryrra: http ://www.i

6) 4ono.nrurreJrbrlafl Jrr{TeparTypa
1. Earclauon E.B. Ouroerr JriBeDH

E.B.- 3nerrpou. TeKgToBbre AarrHbre.
rexnaqecxuft yHr,rBepclrTeT,
http ://www.iprbooksh op.rul 4 5 127 -- o

2. Vlr,auoe IrLf. OqroBbr r(
noco6uel ZsaHoe I4.1.- 3nexrpoH.
Qe4epanrurrft yHr{tsepcurer, 2
http : I I znanium. com/catalo g.php ?b ookinfl

3. Peyron A.T. (DraszKa JralepoB.
pecypc]: yue6uoe nocoOrae/ peyron A.T
yHr,rBepcr4rer ,qpyN6u HapoAoB,
http ://www. iprbooksho p.rul 11 5 3 4.-- O

B) [eprroArdrrecnrxe u3AaHuq :

1. Xypnan <KnaHrosa{
http ://www.mathnet,ru I qel archive.

8. MATEPI4AJIIbHO

Jlexquonnbre ayll4ropkrr4 oc
rrpoeKrlr4oHHbx crzcTeM, rrpoeKTopo M r{

Ay4wropuu nrrfl rrpoBeAeHut
KoMrrbrorepauu, o6re4uprduuurr.lz n n
HeooxoArzMbrM crrcTeMHbrM 14 rrprrKnraAH

B KBaHTOByTO 14 olTr4r{ecKyro 3neKTpoHr4r(y
e/ [Ianlapon C.

M locryra: httpi
__ J _-r _-___.

i//www. iprbookshop.rul 13922.

orrrr4qecKax enBrrpoHuxa [Onercrpounrrfi
rJIeKTpoH. rercdosrre AaHHbre.- Touolc;

1.- 13 1

<IPRbooks>.
Pexnv

ynpaBneHu x u ppguoeneKrpoHrrrcu, 2012._
,rul 13939,- 3E0 (IPRbooks>,

Qrasurz f3nexrpoHurrft pecypc] : y.re6uuK/ BaKrauoe
Hon o cu 6zp crc :i Hon o c u6up cxuiz ro cyrap crB eHur,rfr

trrecypcl:
Toucrcufi
301 c.-

rfi enexrponzx$ [3nercrpounrrft pecypc]:
TeKcroBbre Aanuue,- Pocros-ua-[ouy:
11.- I74 't perrav
556192.

Aocryna:

yve6uoe
IOrrsr,rfi
AOCryna:

Pexuna Aocryrra:HIIKA), Apx{n HoMepoB.

TEXHI,IqE CK qE OEE CTIEIIEHI4E
cqrrrrJrr4r{br

Aocxofi (anx lrraena Lrrru MapKepa), erpauoM Alrs
yKoM. 
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r nporpaMMHrna o6ecneqeHr.reM.
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