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16
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npodeccop AybHuwes HO. H.



1. BHewHe TpeboBaHWSA
Tabnuua 1.1

Mpynna

KomneTteHuumn

VIHAMKaTOPbI AOCTUXKEHUS] KOMMETEHLMIA

MpogheccroHanbHble
KOMMETEHLMM

MK-1/HA CnocobHOCTb K aHanm3y COCTOSIHWNS Hay4YHO-TEXHWUYECKOI NPo6bnemsl,
TEXHWUYECKOT0 3aJaHNs 1 MOCTAHOBKE LIe/IN U 3a1a4 NMPOEKTUPOBaHWS OMTUYECKUX U
OMTWKO-3/1EKTPOHHBIX NPUBOPOB, CUCTEM M KOMIJ/IEKCOB Ha OCHOBE MoA60pa 1 N3y4YeHns
NNTEpaTypHbIX 1 NaTEHTHbIX MCTOYHWKOB

MK-1/HA. 2 MpoBoAMT NOMCK 1 aHanIn3 Hay4YHO-TEXHWYECKOI MH(opMaLmK,
0TEYECTBEHHOIO 1 3apyBEXHOT0 OMbITa MO pa3paboTke ONTUYECKUX U
OMTWKO-3N1EKTPOHHBIX NPUOGOPOB 1 KOMMIEKCOB

MpogheccroHanbHble
KOMMETEHLMM

MK-2/HA CnocobHOCTb K MOCTPOEHUIO MaTeMaTUUeCKUX Mo/eneil 06beKTOB
uccnefoBaHUsA 1 BbIGOPY YMCIEHHOTO METOAa UX MOZLENMPOBaHUS, pa3paboTKe HOBOIO /K
BbIGOP FOTOBOIO aNropuTMa peLLIEHUs 3a4a4u

MK-2/HA. 3 Pa3pabaTbiBaeT MaTemMaTU4eCcKme Moaen (hyHKLMOHMPOBaHUS
OMTWKO-3MEKTPOHHBIX NPUMBOPOB Ha OCHOBE (IM3MYECKMX MPOLIECCOB 1 SBMEHWI

MpodheccroHanbHbIe
KOMMETEHL UM

MK-3/HA Cnoco6bHoCTb K BbI6GOpY ONTUMaIbHOr0 MeToAa ¥ paspaboTke Nporpamm
3KCNePUMEHTa/IbHbIX UCCNef0BaHMWiA, MPOBEEHNIO ONTUYECKUX, (HOTOMETPUYECKUX U
3NEKTPUYECKMX U3MEPEHUI C BLIGOPOM TEXHUYECKMX CPeACTB 1 06paboTKoi

MK-3/HA. 4 TMpoBoauT nccnefoBaHns

2. TpeboBaHunsa HI'TY K nnaHMpyemMbIM pe3ysibTaTam 00y4YeHUs, COOTHECEHHbIM C

NHAMKaTopPaMu AOCTUXKEHNSA KOMMETEHLMIA
Tabnuua 2.1

NHAMKATOPbI AOCTUXEHUSI KOMMNETEHLMIA

®opMbl OpraHuzaLmm

PesynbTartbl 06y4eHUs 3aHATUN

IIK-1/HA. 2 IIpoBOAUT NOMCK M AHAJIM3 HAYYHO-TeXHUYeCKOH HHpopManuu,
0Te4eCTBEHHOT0 H 3aPy0esKHOro ONbITA MO Pa3padoTKe ONTHYECKUX H
ONITHKO-3JIEKTPOHHBIX HPHOOPOB U KOMILIEKCOB

3HaTb CHOBbI 3/IEKTPOMArHUTHOI TEOPUM ANINEKTPUYECKUX MAaHaPHbIX CPed, Jlekuyu; MpaKTuyeckme 3aHATUS;
MHOFOC/IOMHbIX ANSNEKTPUYECKUX CPEA U UX MPUMEHEHME CamocTosTenbHas pa6oTa

IIK-2/HA. 3 Pa3spaGaTpiBaeT MaTeMaTH4YeCKHe MOAeTH (PYHKIIMOHUP OBAHUS
ONITHKO-3JIeKTPOHHBIX IPHUGOPOB HA OCHOBE PH3MYECKHX NPOLECCOB H

SIBJICHHH

YyMeTb ONpeaesnsitb BXOAHbIE JaHHbIE N MOJENMPOBaTh (IM3NUeCKMe NpoLecchl 1 |Jlekuum; MpakTuueckme 3aHATUs;

ABMIEHMS B ONTUKO-3/1EKTPOHHbIX Nprbopax CamocTosaTenbHas paboTa
IIK-3/HA. 4 IIpoBoauT ncciiex0BaHUST

YMETb HacTpanBaTb N HOCTUPOBATb ONTUYECKMX CXEMbI HA OCHOBE BO/THOBO/0B, npaKTI/I‘-IeCKVIe 3aHATNA;
nccnefoBaTh UX (IM3NYECKMe XapaKTepUCTUKN CamocTosaTe/ibHag paboTa

3. CoaepykaHue 1 CTPYKTypa ANCUMUN/UHBI

Tabnmua 3.1
N3 HuX B AKTUBHBIE NHankaTopsl
Tembl nekuymn Yacbl |thopme npaxT. OpMbI, uac AOCTMKEHNA YyebHas [eATeNIbHOCTb
noar., vac. ' ' KOMMeTeHUniA

CemecTp: 2

AvpakTryeckas eanHmua: OTpaxKaroLLye 1 NPeoMAsioLLMe CBOACTBA TOHKNX AN3NIEKTPUYECKNX

NnJIeHOK




1. MneHKa KaK TpexcoiHas
AV3NeKTpuyecKas CTPYKTypa
Cnocobbl BbIYUCIEHNS
KOMMNEKCHbIX
KO3(P(OMLVEHTOB OTPaXKEHNS
(r) n npenomneHmns (t) NNeHKM
(BONHOBOIA, Ny4eBOA).
3aBMCMMOCTb I 1 t OT yrna
nageHuns NI0CKO CBETOBOM
BOJIHbI.

OTtpaxaTensHas (R) n
nponyckaresnbHas (T)
CMOCOBGHOCTM NNEHOK U UX
3aBMCMMOCTb OT OMTUYECKOW
TO/LMHbI NNIEHOK.

MK-1/HA.2,
MK-2/HA.3

Nekuwnsa

2. PacnpegeneHve
HanpsXXeHHOCTM
3NEKTPUYECKOrO Mo B
TPEXCNONHOM CTPYKTYpe
MNEHKN.

Koath(hnumeHTbl OTpaXKeHus
M/1EHOK B YCMIOBUAX MOJTHOTO
BHYTPEHHEr0 OTPaXKeHUs Ha
HWKHEN rpaHu. PunbTpsbl
HW3KNX YacToT.

MK-1/HA.2,
MK-2/HA.3

Nekuus

AVpaKTyeckas eanHMLA: dNeMeHTb

| TeOpUK an

3NEeKTPUYEC

KX MJIEHOK (

CNoeB)

3. KOMMOHEHTHI
TE-nonsapu3oBaHHOro noss Ha
rpaHuvLe pasgena aByx cpes.
B0/1HOBOE ypaBHEHWE MEHKN.
KOMMNOHEHTbI

TM-nonapu3oBaHHOro Noss Hal

rpaHunue pasgena asyx cpea.
BonHoBOe ypaBHeHWeE MNeHKN.

MK-1/HA.2,
MK-2/HA.3

Nekumnsa

4. O6LLMe peLLeHns BOTHOBbIX
ypaBHEeHWIA NNeHOK Npu TE- 1
TM-nonapn3oBaHHOM
ocselLeHUn. PyHKum U n V.
XapaKkrepucTmyeckue
MaTpuLbl NIEHOK Npu
ocselleHun TE- 1
TM-nonsapusosaHHbIMK
MN/IOCKMMW BOSTHAMMW.

MK-1/HA.2,
MK-2/HA.3

Nekuus

TeMbl MPaKTUYECKNX
3aHATUI

Yacbl

N3 Hux B
thopme npakT.
nogr., vac.

AKTUBHble
hopmbl, vac.

MHanKaTopsl
[OCTUDKEHUSA
KOMMeTeHUniA

Y4ebHaa aeaTeNbHOCTb

CemecTp: 2

AnpakTuyeckas egrHuua: Meproguyueckme CoucTble cpeabl




1. Xapakrepuctmyeckas
MaTpuLia NepuoAnYecKoii
CNoucTo cpefbl. onMHOMBI
UebblLweBa BTOPOro nopagka
019 BELEeCTBEHHOroO U
KOMM/IEKCHOI0 aprymMeHTOB.
OTpaxaTtenbHas u
nponyckaresibHas
CMOCO6HOCTM NEPUOAMNYECKOIA
CNOVCTOM Cpefibl B
3aBMCUMMOCTU OT KONNYeCTBa
rnap C/oes.

MK-1/HA.2,
MK-2/HA.3

MpakTnyeckoe 3aHATUE

2. " OedheKTbl" NEpUoaNYECKoin
CNOVCTOW cpeabl U UX POSb.
BparroBckune MHOrOCNOMHbIE
3epKana n ux oTpaxaresibHble
CBOWCTBA.

MK-1/HA.2,
MK-2/HA.3

MpakTnyeckoe 3aHATHE

AnpakTuueckas eauHnLa: MnaHapHbIii BOTHOBO

[, C MHOTOC/

OMHbIM 6P3rrOBCKUM 3epKasioM

3. YcnoBue BO3HUKHOBEHNS
BO/THOBO/AHbIX MOA.
MonyyeHne ANCNEPCUOHHBIX
ypaBHEHWI

MK-1/HA.2,
MK-2/HA.3,
MNK-3/HA.4

MpakTnyeckoe 3aHATUE

4, XapakTep pacnpegeneHms
Harnps»KeHHOCTK
3/IEKTPUYECKOTO U MarHUTHOro
nonei B BOMHOBOAHbIX MOAax.
HopmMupoBKa BO/THOBOAHbIX
MO,

MNK-3/HA.4

MpaKTUYECKOe 3aHATHE

AvpakTnyeckas eanHuLa: B1oxoBCKMe BOMHbI (Mofbl) B nep

MoaAnNYECKMX CNOUCTbIX Cpefax

6. Matpuupl TpaHCAAUUN U
CNoco6bl HAXOXAeHNS
KOMMNJIEKCHBLIX aMMnNTYA,
Co6CTBEHHbIE 3HAYEHWS
MaTpuLLbl TPAHCAALNN.
BnoxoBCKoe BOSIHOBOE YUC/O U
peXnMbl POPMUPOBaHNA
3aTyXxaroLmx BOMH

MK-1/HA.2,
MK-2/HA.3

MpakTnyeckoe 3aHATUE

AVpaKTyecKas eauHMLA: N1eKTPOM

aAlrHUTHbIE NMOBEPXHOCTHbLIE 0/10X0OBCKME BOJIHbI

9. Cnocob BbIYMCIEHUS
KOMMNEKCHbIX aMNInTy
MAOCKUX BOSH B CNOAX

o MK-2/HA.3,
nepuoanyeckKoun cpeabl. 2 2 1 MK-3/HA 4 MpaKTnyeckoe 3aHATUE
MprmMepbl KOMMBIOTEPHOTO '
MOAENNPOBaHNA 3aTyXatoLnx
MOBEPXHOCTHbLIX MOJ,.

N3 Hux B NHankaTopsl
Tembl AN Uachl |cbopme npakT. (*JAOKI/IM:H:;?J noctwkermst | Yue6Has IeATENbHOCTb

CaMOCTOATENIbHOIO M3yl‘|eHV|ﬂ noar., vac. p ! ' KOMHETeHLl,VIVI

CemecTp: 2




AvpakTyeckas eanHuLa: B1oxXoBCKMe BOMHbI (MO/bl) B MEPUOANYECKUX CIOMUCTbIX cpefax

5. BonHoBoe ypaBHeHWe 414
3NeKTPUYECKOro nons
610X0BCKOW BO/HbI. XapaKkTep
BO3MYLLEHNS

AV3NEKTPUYECKON
MPOHNULLAEMOCTN.

HopmanbHas 6/10x0BCcKas Moaa
(obLymia cnyyaii) u ee
CBOWCTBA.

18 2

MK-1/HA.2,
MK-2/HA.3

CamocToATeNIbHOe M3yyeHue
MaTepunana

7. HopmanbHble 610X0BCKMe
MOAb! B YCOBUAX
PE30HaHCHOM CBA3N.
3anpeLLeHHbIe 30HbI.
Pe3ynbTaTbl KOMNLIOTEPHOTO
MOZe/IMpoBaHNA 6/T0XOBCKMX
Mog,.

XapakTep 3aTyxaHus un
rpaHuLbI CyLLEecTBOBaHMWSA
HOPMaJ/ibHbIX 6/T0XOBCKUX MO,

20 0

MK-1/HA.2,
MK-2/HA.3

CamocTosTe/IbHOe M3yyeHne
MaTepuana

AnaakTuueckas earHULA: NeKTPOM

alrHNTHbIE NMOBEPXHOCTHbLIE 6/10X0BCKME BOJHbI

8. CBoiicTBa 1 yCNoOBMS
BO3HUKHOBEHUSA
MOBEPXHOCTHbIX 6/TOXOBCKMX
MOL.

MogoBoe ycnosue.
HaxoxeHvie 6/10X0BCKOro
BOJIHOBOIO Ymncna.

20 0

MK-1/HA.2,
MK-2/HA.3

CamocToATe/IbHOe M3yyeHue
MaTepunana

3.1 MNpaKTnyeckKasa NoaroToBka

Tabnuua 3.2
No TeMb! 3aHs TV dopwmbl OpraHnsaumm CogepaHue NpakTU4ecKOoi NOAroTOBKM
3aHATUIA (BnAbl paboT)

1 MneHKa Kak Tpexc/oiHas ananekTpuyeckasa |1 BbINONHAET cnepytowme Buabl paboT:
CTPYKTYypa pacyeT KOMMIEKCHBbIX KO3(h(hMLNEHTOB
Cnoco6bl BbIYMC/EHNA KOMMIEKCHbIX OTPAKEHMA W MPEIOMIEHUS NIEHKM.
Koath(hnLMeHTOB oTpaxkeHus (r) u PacueT oTpaxxaTe/bHOM, MponycKaTenbHOl
npenomneHus (t) NneHkn (BOIHOBOA, CMOCOBHOCTY NNEHOK 1 UX 3aBUCKUMOCTEN
Ny4eBoit). 3aBMCMMOCTb I 1 t OT yria nageHus OT ONTMYECKON TONLLWMHBI MEHKM
MNOCKOI CBETOBOI BOJHbI.

OTpaxatenbHasa (R) v nponyckatensHas (T)
CNOCOGHOCTN NIEHOK 1 UX 3aBUCUMOCTb OT
OMTUYECKOW TOMLLMHbBI M/IEHOK.

2 Xapakrepuctmyeckas matpuua Mp BbINonHAeT cneaytoLme Buibl paboT:
MepuoamnYecKoii CIONCTON cpeapl. ornpefieNieHne XapaKTepuCTUYECKON
MonmHombl YebbliLLiea BTOPOro nopsaka s MaTpuLbl MEPUOANYECKON CIOUCTON
BELLLECTBEHHOTO 11 KOMMJ/IEKCHOI O cpegel.
apryMeHTOB. PacueT oTpaxaTenbHOW 1 NPOMNyCKatoLLEi
OTpaxaTefibHas 1 nponyckaTebHas CMOCOBHOCTY MEPUOAMNYECKOI COUCTON
CMOCOBHOCTY MEPUOANYECKOI CNONCTON cpefbl B 3aBUCUMOCTU OT KO/IMYeCTBa nap
cpegbl B 3aBMCMMOCTU OT KO/M4YecTBa nap CNoes
C/I0EB.

3 "[edeKkTbl" Nepnognyeckoi cnovctoii cpegbl | Mp BbINonHAeT cnepytome Buibl pabot:

W X POfib.
BparroBCKMe MHOTOCNOHbIE 3epKana u nx
OTpaXaTe/bHble CBOCTBA.

pacyeT 6parroBCKNX MHOTOCNOMHbBIX
3epKas U UX OTpaXKaTeNbHbIX CBONCTB




4 XapakTep pacnpeaeneHus HanpsbkeHHocTn | Mp BbINOMHSET CiefytoLve BUabI paboT:
37IEKTPUYECKOTO U MarHUTHOTO Noneli B HACTPOViKa 1 KOCTUPOBKA OMTUYECKUX CXEM
BOJ/IHOBOZHbIX MOJaX. Ha OCHOBe BO/HOBOL0B

HopMupoBKa BOMHOBOAHbIX MOf,.

5 MaTpuLibl TPAHCAALIM 1 CNIOCO6bI Mp BbINOMHSET CefyoLLme BUabl paboT:
HAXO0XAEHWS| KOMMNEKCHBIX aMnanTy . pacyeT COBCTBEHHBIX 3HAUeHMIA MaTpuL
Co6CTBEHHbIE 3HAUEHUS MATPULbI TpaHcAALMM
TpaHCAALUM.

BnoxoBCcKoe BO/THOBOE YMC/O U PEXUMbI
(hOpMMPOBaHWS 3aTYXaKLLMX BOSH

6 Cnocob BbIMUCIEHNSA KOMMIEKCHBIX Mp BbINonHseT cneaytoLme BUbl paboT:
amnAnNTYZ NNOCKUX BOSH B CMOAX BbIUWC/IEHWE KOMMIEKCHBbIX aMnanTys
MepuoANYECKOIA Cpeabl. MNOCKMX BOSH B CNOSIX MEPUOANYECKON
MprMepbl KOMNLIOTEPHOTO MOLENMPOBaHMUA cpefbl
3aTyxatoLmX NOBEPXHOCTHbIX MOA,.

7 BonHoBoe ypaBHeHue ansa anektpuyeckoro | Camocr. BbINonHseT cnepytoLme Buabl pabor:
nonsi 610X0BCKOW BOMHbI. XapakTep BbIBO/, BO/IHOBOIO YpaBHeHWs AN
BO3MYLLIEHWS| AM3NIEKTPUYECKON 3NEKTPUYECKOT0 Mo/s 610XOBCKOA BOJHbI
NPOHMULIAeMOCTM.

HopMmanbHas 6noxoBckas moga (06Lwmii
CNyyaid) 1 ee CBOICTBA.

3.2 CamocToATeNbHas paboTa 0by4yaroLerocs

Tabnuua 3.3
o VIHAKaTOpb Yacbl Ha Uackl Ha
Ne Buabl caMocTosATe/IbHOM paboThl [LOCTMKEHNS
< |BbIMO/IHEHWE [KOHCY/IbTaL U
KOMMeTeHU M
CemecTtp: 2
MK-1/HA.2,MNMK-
1 |KypcoBasi paboTa 2/HA.3,MK-3/H |30 0
A4

, N0Apo6Has MHpopmaums npmeegeHa B npunoxeHnn Ne3d : Kopenb W. . HenuHeiiHble BOMHOBbLIE
ypaBHeHWs B ONTHKe : y4ebHoe nocobue / L. U. Kopenb ; HoBocunb. roc. TexH. yH-T. - HoBocnbupck, 2010.
- 36, [3] c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000127020

2 |I'Io,u,r0TOBKa K 3aHATUAM |I'IK—1/HA.2 |6 |2

: Kopenb W. V. HennHeiHble BOMHOBbIE YpaBHEHMS B ONTUKE : yuebHoe nocobue / N. L. Kopens ;
HoBocub. roc. TexH. yH-T. - HoBocmbumpck, 2010. - 36, [3] c.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000127020

3 |,£I,ononH|/|Teanaﬂ yyebHas fedATeNbHOCTb |FIK-1/HA.2 |O |O

: Kopenb W. . HennHeiHbIe BONIHOBbIE YpaBHEHUS B OMTHKe : y4ebHoe nocobue / L. V. Kopenb ;
HoBocub6. roc. TexH. yH-T. - HoBocnbupck, 2010. - 36, [3] c.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000127020

MK-1/HA.2,MK-
4 |lNofroToBKa K atTecrauumm 2/HA.3,MK-3/H |10 4
A4

, NoApo6Has H(opmaums npmeegeHa B npunoxeHnn Ne2 : Kopenb W. . HennHeiHbIe BOMHOBbIE
ypaBHEHWS B ONTHKe : y4ebHoe nocobue / . W. Kopenb ; HoBocKG. roc. TexH. yH-T. - HoBocnbupck, 2010.
- 36, [3] c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000127020

CamocTosTe/IbHOe N3yyeHue TeOPETUYECKOTO MK-1/HA.2,MK-
5 58 0
maTepuana 2/HA.3

CTyeHT n3y4yaeT TeMbl, NpuBeaeHHbIe B Tabnuue 3.3 . AyakmHa M. . OpraHm3aums camocTosTeNbHOM
paboTbl CTYAeHTOB HOBOCMOMPCKOro rocy4apCTBEHHOrO TEXHUYECKOrO YHUBEPCUTETA :
y4yebHO-MeTOAMYecKoe nocobue / M. IN. AyakuHa, FO. B. HUKUTUH ; HOBOCKG. roc. TeXH. YH-T.-
Hosocunbupck: N3a-8o HITY, 2022.- 61, [1] c. : Tabn.- TeKCT : HENOCPeACTBEHHbIN.- PeXknum goctyna:
http://elibrary.nstu.ru/source?bib_id=223022




3.3 TexHonorus oby4veHns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLWOHHbIE TEXHO/10r UK
VHhopmmpoBaHme MopTtan HI'TY
KoHcynbTnpoBaHue e-mail
;ZinggwaeanlBe y4ebHbIX 3E5C

4. MpaBuna aTTecTauum 06y4YatoLLMXCs MO AUCLUNINHE

[ns atTecTaumm obyyaroLmxca no ANCUMNINHe Ncnonb3yetcs 6anibHO-penTUHIOBas cUcCTeMa
(BPC), no3BonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.

Kpatkas nHpopmaumsa o bPC npvseseHa B 1abn. 4.1.

Tabnuua 4.1
MwuH. o
OueHnBaeMble BUAbI JeATENbHOCTY 00yyaroLmxcs 6ann MakcuMasbHbIN 6ann

CemecTtp: 2

Jlabopamopnas: 5 10
IIpaxmuueckue 3anamusi: 5 10
Kypcoesas paboma: 0 40
Oxzamen: 0 40

B Tabnuue 4.2 npeAcTaBneHo COOTBETCTBIE POPM KOHTPO/S 3asBNsieMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNNHBI.

Tabnuua 4.2
Dopmbl
Kogabl P
o KOHTpONA
KOMIMETeH MHamMKaTopbl JOCTUXEHNSA KOMMETEHLNI
Uul’”‘/ll Sawura Ok3ameH
KIM/KP
MK-1/H MK-1/HA 2. MpoBoAUT NOMCK M aHaNM3 Hay4YHO-TEXHWNYECKON MH(OPMaLIMK, OTEUECTBEHHOIO
A 1 3apy6eXXHOro oMbiTa No pa3paboTkKe ONTUYECKMX U ONTUKO-3M1EKTPOHHbLIX MPUOOPOB 1 + +
KOMI/IEKCOB

MK-2/H |NK-2/HA 3. Pa3pa6aTkiBaeT MaTeMaTuyeckue Mogeny QyHKLUMOHMPOBaHWS

o + +
A OMTUKO-3NEKTPOHHBIX NPUBOPOB Ha OCHOBE PU3NUECKUX MPOLLECCOB W AB/EHNI
nK;:’/H MK-3/HA 4. MpoBoauT uccnefoBaHns + +

®OH/] OLIEHOYHBIX CPEACTB MO AUCLIMM/IMHE NPeACTaBNEH B NPUIoXeHUn Ne 1 K paboyeit
nporpamme.

5. Jlutepatypa
OcHoBHasA nMTepaTypa



1. Beenenue B pemToHaHODOTOHUKY: (hyHIaMEHTAIbHBIE OCHOBBI U JIa3€PHBIE METOIBI
YIOPaBIISIEMOr0 MOTYYeHHS U AUArHOCTUKU HAHOCTPYKTYPHUPOBAHHBIX MAaTEPHAJIOB : yueOHOe
nocobue / C. M. Apakensia, A. O. Kyuepuxk, B. I'. [Ipokomres [u ap.] ; mox o6mr. pex. C. M.
Apakensna. - Mocksa : Jloroc, 2020. - 744 c. - ISBN 978-5-98704-812-2. - TekcT : 21€KTPOHHBII.
- URL: https://znanium.com/catalog/product/1211606 (nata oopamenus: 20.03.2023). — Pexum
JOCTYIIA: MO MOATMCKE.

2. lparynos B. [1. HanocTpykTypsl: (u3nKa, TEXHOJIOT M, TpUMeHeHHe : yueOHoe mocobue / B. I1.
Hparynos, U. I'. Heussectasiii ; HoBocu6. roc. Texs. yH-T.- HoBocubupck: U3n-so HI'TY, 2008.-
354, [1] c. : mun.- Pexxum noctyna: http://elibrary.nstu.ru/source?bib_id=vtls000113265 .-
WunoBanmmonnas o6pazosarensHas mporpamma HI'TY &apos;Bricokue TexHonornu&apos;.

[lononHuTenbHas nuTepaTypa

1. Uyryii FO. B. ®ypre-onTuka npoTsKEHHBIX 00BEKTOB TTOCTOSIHHOMN TOJIIIHHBI | MOHOTpadust /
1O. B. YUyryii ; Mun-Bo Hayku u Beiciiero oopasoanust Poc. ®enepanuu [u ap.].- HoBocubupck:
N3p-Bo HI'TY, 2021.- 455 c. : mn.- TekcT : HemocpeACTBEHHBIN.- Peskxnm mocrtyma:
http://elibrary.nstu.ru/source?bib_1d=221949

VIHTepHeT-pecypchl
1. https://www.opticjourn.ru/ HAYUHO-TEXHUYECKUU «OTITUYECKHUH XXYPHAI»

6. MeToan4eckoe 1 NPorpaMMHoe obecrieueHne, NHHOPMAaLIMOHHbIE TEXHOOM N

6.1 MeToguyeckoe obecneyeHue

1. Kopens . U. Henunelinble BOJTHOBEIE ypaBHEHMsI B onTHKe : yueOHOe nocodue / Y. W. Kopens ;
Hosocu6. roc. Texn. yH-T. - HoBocubupck, 2010. - 36, [3] c.. - Pexxum moctymna:
http://elibrary.nstu.ru/source?bib_id=vtls000127020

2. lynxuaa M. 1. Opraauzaiuys caMocToSITeNbHON paboThl CTyaeHToB HoBOCMOMpPCKOTO
rOCyIapCTBEHHOTO TEXHUYECKOTO YHUBEPCHUTETA : yueOHO-MeToauueckoe mocodue / M. I1.
Hynxuna, 0. B. Hukutun ; HoBocu6. roc. TexH. yH-T.- HoBocubupck: U3a-so HI'TVY, 2022.- 61,
[1] c. : Tabm.- Tekct : HemocpencTBeHHBIN.- Peskum mocTyma:
http://elibrary.nstu.ru/source?bib_1d=223022

3. [Tonomapea M. A. OnTuueckue n3mepeHust [ DIeKTPOHHBIN pecypc| : 2IeKTPOHHBII
yueOHO-MeTonnueckuii komrieke / M. A. [Tonomapesa ; HoBocu0. roc. TexH. yH-T.- HoBocuOupck,
[2017].- Pesxxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000234771.- 3arn. ¢ sxpaHa.

6.2 Cneunann3MpoBaHHOe NporpaMmmHoe obecrneyeHme
1 TpexmepHoe monenupoBanue 00bekToB ACKOH Kommac 3D
2 OneparmonHas cucrtema Microsoft Windows
3 INaket oducHbix mpmioxkenuit Microsoft Office

4 MathCAD - 310 MHTErpupOBaHHAsI CUCTEMA MTPOrPAMMUPOBAHHUS, OPUEHTUPOBAHHAS HA
MPOBeeHNEe MaTeMaTHYECKIX U HH)KeHepHO-TexHnmYeckux pacueto. PTC MathCAD

6.3 NHhopMaLmoHHble TEXHONOorm

Mpw ocyLecTBeHN 06pa3oBaTeIbHOro Npouecca No ANCUMNAVHE NPUMEHSHOTCS 3N1EMEHTbI
ANCTaHLMOHHbLIX 06pa3oBaTelbHbIX TEXHOMOMMIA, @ TAK)KE CUHXPOHHOMO U aCUHXPOHHOIO
B3aMMO/ENCTBUS B 3N1EKTPOHHOM MH(OPMaLMOHHO-06pa3oBaTenbHOM cpedbl HITY.



7. MaTepmnanbHO-TeXHNYECKOe obecneyveHne

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne HaunmeHoBaHue Ha3HaueHue

1 |MpeseHTaUMOHHOE 060pPyA0BaHME JIlEMOHCTPALIMA NPAKTUYECKUX MATEPUAsIOB
(MynbTUMeAWa-NpPoeKTop, 3KpaH, KOMMboTep
ANS YNPaBieHNs)




denepalibHOE rOCYAAPCTBEHHOE OI0I)KETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICILIEr0 00Pa30BaHUS
«HoBocuOupckuii rocy1apCTBEHHBIM TEXHUYCCKUN YHUBEPCUTET

Kadenpa ontruaeckux nHGOPMAIIMOHHBIX TEXHOJIOTHI

“YTBEPXJIAIO”

JIEKAH ®T®

K.(p-M.H., nouent .M. Kopenb
” T.
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Teopust MHOTOCI0MHBIX CpeX
Oo6pazoBatenbHas mporpamma: 12.04.02 OnToTexHuka, Marucrepckas mporpamma: Ontudeckue
CHUCTEMBI JIOKAIIUH, CBSI3U U 00pabOTKKH HH(POPMALIHH

HoBocubupck 2022



1. OO606meHHasi CTPYKTypa (poHIa OLIEHOYHBIX CPeACTB AUCHUTITIHHBI

O6o0meHHast cTpykTypa (POHIa OIEHOYHBIX CPEIACTB MO AMCUHUILIMHE Teopus MHOTOCIOWHBIX
cpen mpexacrapieHa B Tabnwie. COBOKYITHOCTh Pe3yJIbTATOB OOYYCHHUS IO JIUCIUIUIMHE COOTHECEHa C
YPOBHSAMHU C(HOPMHPOBAHHOCTH KOMIIETEHIIMI U COOTHECEHHBIMU C HUMH WHAWKATOpaMu. MHIWKATOpPHI
JOCTHKCHHSI KOMITETEHITUH U3MEpPSIeMBbI C TIOMOIIBIO CPEICTB TEKYIIEH U IPOMEKYTOUHON aTTECTAIMH 10
AMCIMILUIMHE Teopus MHOTOCITONHBIX CPE/I.

Tabmuna

JTanbl OICHKHU Pe3yJbTaTOB oﬁyqemm )/
COOTHECEHHbIX ¢ HUMM HHIUKATOPOB
JOCTHIKCHUSA KOMl'leTEHIH/Iﬁ

dopmupyeMble HNupukaropsl Meponpusitun
. Tempbl TEeKYIero KOHTPOJIf
KOMIIeTeHI[UH KOMIIeTeHIU i IIpomMeskyTouHas
(koHTpOJILHAS
pabora, KypcoBoi arrecramt
(3K3aMeH, 3a4€eT)
npoexkt, PI'3(P),
pedepar u ap.)
[K-1/HA 2. IlpoBogut nouck u | Boarosoe ypaBHEHUE qutst | KypcoBast pabota, Bce | Dx3ameH, BONpocH! 1-
Crioco6HOCTB K|aHaNWu3 Hay4HO- 3IEKTPUYECKOrO HOJIS | pa3/ieIibl 7
aHAIM3y COCTOSIHHSA [ TEXHUYECKOU OJIOXOBCKOM  BOJIHBI.  XapakTep
Hay4HO- nHpOpMaNuy, BO3MYILICHHUA  JAUNIEKTPUUYECKOU
TEXHUYECKON OTEYECTBEHHOI'O U MIPOHUIIAEMOCTH. Hopmanshnas
TIPOOIIEMBI, 3apyOeIKHOTO OIBITa | OJIOXOBCKAs Moj1a (oOmuit
TEXHUYECKOTO o pa3padoTKe ciryJait) u ee CBOMCTBA.
3a/laHus 1| ONTUYECKUX U "Iledextrr" MEePUOINIECKON
IIOCTAaHOBKE II€JIM U |ONTHUKO-3JIEKTPOHHBIX |CJIOUCTON Cpeabpl M HUX pOJb.
3a7a4 puOOPOB U Bparrosckue MHOTOCJIOHHBIE
MIPOEKTUPOBAHUS KOMILIEKCOB 3epKana ¥ MX OTpakaTelbHbIe
ONTHYECKUX u CBOMCTBA. Komnonentst TE-
ONTHKO- MOJIIPU30BaHHOTO oJIst Ha
JIEKTPOHHBIX TpaHWIle pasfena JABYX Cper.
prOOpPOB, CHCTEM WU BonHOBOEe ypaBHEHHE IUICHKH.
KOMIIIEKCOB Ha KoMnoneHTsI T™-
OCHOBE Tmoxbopa u MOJIIPU30BaHHOIO TIOJISt Ha
H3y4eHHUS rpaHulle pasfena JAByX Cpeq.
JUTEPATyPHBIX n BonHoBoe ypaBHeHME IUICHKH.
TIATEHTHBIX Marpuisl TpaHCISIAN U CIIOCOOBI
HCTOYHHUKOB HaXOXKICHHS KOMIUICKCHBIX
aAMITIUTYI. CoOcTBeHHbIC

3HAYCHUS MATPHIBI TPAHCIISIIHY.
BrmoxoBckoe BOJTHOBOE YHCIO U
PEKUMBI (dhopMupoBaHHS
3aTyXxarmImux BolH HopmanbHbie
OJIOXOBCKHIE MOJBI B  YCIOBHSAX
pe30HaHCHOU CBSI3H.
3anpenieHHble 30HBI. Pe3ynbraThl
KOMITHIOTEPHOTO MOJICTHPOBAHUS

OMOXOBCKMX  MOA.  XapakTep
3aTyX aHus u TPaHHUIBI
CYIIIECTBOBAHUS HOPMAJIbHBIX
OJIOXOBCKHX  MOJI. Oo6mme

pELICHNST BOJHOBBIX YypPaBHEHUI

mieHok mnpu  TE- u  TM-
MTOJIIPAU30BAHHOM OCBCIIICHHUM.
OyHKIIH U " V.
XapaKTepuCTUIEeCKHE  MAaTPHIIBI

MJIeHOK mnpu ocsemienud TE- u
TM-noaspru30BaHHBIMU IIOCKHMH
BOJIHAMU. ITnenka KaK
TPEXCIOWHA  OUAIEKTpUYecKas

2




cTpykTypa CrocoObI BBEIYHCICHUS
KOMIUIGKCHBIX  KO3(QHIMEHTOB
otpaxenus (r) u npenomieHus (t)
IUICHKW  (BOJTHOBOH, JIydeBON).
3aBucumocth I U t oT yria
HaJIeHus IIOCKOM CBETOBOH
BomHBEL. OtpaxarensHas (R) wu
MpOITyCcKaTe bHast (M
COCOOHOCTH  IIGHOK W HX
3aBUCUMOCTb  OT  ONTUYECKOU
TOJIIMHBI UICHOK. Pacnpenenenne
HAIpPSDKEHHOCTH  AJIEKTPUYECKOTO
NoJIsI B TPEXCIOMHOW CTPYKType
TUICHKH. Kosdpdummentsr
OTpaXXEHHsI IUICHOK B YCIOBHAX
TIOJTHOTO BHYTPEHHETO OTPaKEHHS

Ha HIWKHEH TpaHu. OuIbTpsl
HU3KMX dvactoT. CBoiictBa U
YCIOBHS BO3HUKHOBEHUS

MTOBEPXHOCTHBIX OJIOXOBCKHX MOJI.
MonoBoe ycnoBue. Haxoxnenue
OJIOXOBCKOTO BOJIHOBOTO 4HCIIA.
Ycnosue BO3HUKHOBEHUS
BOJMHOBOAHBIX MoJ. [Ilomydenue
JMCIIEPCUOHHBIX ypaBHEHHU I
XapakTepucrTuieckas MaTrpuLa
MIEPUOJUYECKON CIIOUCTON CPEIBL.
[onuHnomer YeObllmeBa BTOPOTO
MOpsIIKA U BEIIECTBEHHOTO M

KOMIUIEKCHOTO apryMEHTOB.
OtpaxaTenpHas u
NPOITyCKaTeNbHAasg  CIIOCOOHOCTH

MIEPUOJUYECKON CIOUCTON Cpenbl
B 3aBHCHMOCTH OT KOJIMYECTBA Map
CJIOEB.

IIK-2/HA
CnocoOHOCTh K
TOCTPOCHHIO
MaTeMaTHYECKUX
MoJeneii  00BEKTOB
HCCICHOBAHUS u

BBIOOPY YHCIIEHHOTO

Merona ux
MOJEIHPOBAHUS,
pa3paboTke HOBOTO

WK BBIOOP TOTOBOT'O
QJITOPUTMa PELICHHS
3ama4n

3. PazpabatbiBaer
MaTeMaTHIECKHE
MO/IETIH
(YHKIIMOHHPOBaHUS
OTITHKO-3JIEKTPOHHBIX
prOOpPOB Ha OCHOBE
¢busnIecKux
IIPOLIECCOB U SABJICHUI

BonnoBoe YpaBHEHUE
IEKTPUIECKOTO OIS
OJIOXOBCKOM  BOJHBI.  XapakTep
BO3MYILICHHSI  JMIJICKTPUYECKOMH
TIPOHHIIAEMOCTH. HopmansHnas
0JI0XOBCKas MoJa (oOmuit
ciryqait) €e  CBOMCTBa.
"Nedpextrr" MEePUOANIECKON
CIOUCTOM Cpebl M UX POJb.
Bparrosckue MHOT'OCJIOMHBIE
3epKajla M UX OTpakaTeJbHbIC
CBOMCTBA. Komnonentst TE-
MOJISIPU30BaHHOTO 0TSt Ha
TpaHuIle pasgena JABYX Cpel.
BonHoBOoe ypaBHEHHE IIIEHKH.
KomnoHeHTb! T™-
MOJISIPU30BaHHOTO TIOJIst Ha
TpaHUIlE pasfena JABYX Cpel.
BonHoBOoe ypaBHEHHE IIICHKH.
Marpuiisl TPaHCISIIAN U CIIOCOOBI
HaXOXKICHHS KOMIIJICKCHBIX
AMIUTUTY]I. CoOcTBeHHBIE
3HAUEHHUS MAaTPUIIBl TPAHCIINH.
bnoxoBckoe BOJIHOBOE YHCIO U
PEKUMBI (dbopmupoBaHUs
3aTyxalomux BoiH HopmanbHbie
OJIOXOBCKHE MOIBl B YCIOBHSAX
pE30HaHCHOU CBSI3U.
3anpeleHHble 30HBl. Pe3ynbraTs
KOMIIBIOTEPHOTO MOACTIUPOBAHUSA

IS

u

Kypcosas pabora, Bce
paznensl

Dk3aMeH, BOMpock! 8-
16
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OJOXOBCKMX  MOA.  XapakTep
3aTyX aHus u TPaHHUIBI
CYIIECTBOBAHUS HOPMAJIBHBIX
OJIOXOBCKHX  MOJI. OOrue
pEllIeHNsT BOJIHOBBIX ypaBHEHUH
mieHok npu  TE- u  TM-
MOJISIPU30BAHHOM OCBEILIEHUH.
OyHKIIH U " V.
XapakTepuCTHYECKUE  MATPHIIBI

IJIEHOK Mnpu ocBelmeHun TE- u
TM-nossipu30BaHHBIMH TUIOCKIMHU
BOJIHAMU. ITnenka KaK
TpeXCIOHHAs  AMDIEKTpUYSCKas
cTpykTypa CrocoObl BEIYHACIECHUS
KOMIUIGKCHBIX  KO3((QHIMEHTOB
orpaxenust () u npemomiierus (t)
IUIEHKH  (BOJHOBOHM, JIy94eBOM).
3aBucumocth I m t or yrma
MaJieHnsi  IUIOCKOH  CBETOBOM
BonHbl. OtpaxarensHas (R) wu
IIPOIyCKaTeabHas (M
CHOCOOHOCTH  IUICHOK M HX
3aBUCUMOCTb ~ OT  ONTHYECKOH
TOJILIMHEI IUIEHOK. Pactipenenenue
HAIPSHKEHHOCTH  JIEKTPHYECKOTO
IoJIsI B TPEXCIOMHOW CTPYKType
TUICHKH. Koaddurments
OTP@KEHHUsI IUICHOK B YCIOBHSX
TIOJIHOTO BHYTPEHHETO OTPaKSHHS

Ha HWKHeHW rpaHu. OuUibTpbI
HM3kux yactor. CBolicTBa H
YCIIOBHSA BO3HUKHOBCHUS

MTOBEPXHOCTHBIX OJIOXOBCKUX MO,
MopoBoe ycnoBue. Haxoxnenue
OJIOXOBCKOTO BOJIHOBOTO 4YHCIA.
Cnoco0b BBIUHCICHUS
KOMIDIEKCHBIX aMIUIUTY]T TUIOCKUX
BOJIH B CIOSX TIEPHOIMYECKON
cpensl. [IpuMepsl KOMITBIOTEPHOTO

MOJEMPOBAHUS 3aTyXaroLux
MOBEPXHOCTHBIX MOJI. Y CJIOBHE
BO3HUKHOBCHHSA BOJIHOBOIHBIX

MmoJ. TlomydeHue AMCIEPCHOHHBIX
ypaBHEHUN XapakTepucTUdecKas
Marpuna NIEPUOINYECKON
CJIOUCTOM  Cpenpbl. TlonuHoMBI
YeOnlIieBa BTOPOTO MOPSAKA I
BEILIECTBEHHOTO U KOMIUIEKCHOTO
aprymenToB. OrpaxkarenpHas U
IIpOIMycKaTelabHasl  CIIOCOOHOCTH
MIEPUOJUYECKON CIOUCTON Cpenbl
B 3aBHCHUMOCTHU OT KOJINYECTBA Map
CJIOEB.

IK-3/HA
CrniocobHOCTB K
BEIOODY
ONTHMAIBHOTO
MeTOJa U pa3paboTKe
porpamMm
JKCIIEPUMEHTATBHBIX
HCCIIEOBAaHUH,
NPOBEACHHIO
ONTUYECKUX,
(GhOTOMETPHUYCSCKUX |
ANEKTPUUECKUX

4. IlpoBogut
HACCIENOBAHU

Cmoco0 BBIYHMCIIEHUS
KOMIDIEKCHBIX aMIUIUTY]I TUIOCKUX
BOJIH B CIOSX TEPHOOMYECKON
cpensl. [Ipumepsr KOMITBIOTEPHOTO
MOJICTTUPOBAHUS 3aTyXaoInX
TOBEPXHOCTHBIX MOJZI.  YCJIOBHE
BO3HMKHOBEHHS BOJIHOBOJIHBIX
moj. TlonydyeHue nucnepCcrUOHHBIX
YpaBHEHUI Xapakrtep
pacmpeneneHuss  HampsH>KEHHOCTH
3J'IeKTpI/I‘IeCKOFO u MAarduTHOTO
l'lOJ'leﬁ B BOJHOBOAHBIX MOJJaX.

Kypcosas pabora, Bce
pasaensl...

DK3aMeH,
17-23

BOIIPOCHI
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U3MepeHHi c HopmupoBka BOJTHOBOHBIX MOJI.
BEIOOpOM

TEXHUYECKUX

CpeIncTB u

00pabOTKOM

2. MeToauka OleHKH 3TanoB (p)OPMUPOBAHNS KOMIIETEHIUIl MO TUCIUILTHHE

Pe3ynbTaThl 00y4eHUS IO AMCLUUIUIMHE, COOTHECEHHBIE C YCTAaHOBJICHHBIMH B IIpPOrpaMMe
MHIUKATOPaMU JIOCTHI)KEHUS KOMIIETEHIMI MPOBEPSAIOTCA INPU IPOBEJEHUU MEPONPUATHH TEKyLIeH
aTTecTaluy (KOHTPOJIS) B IIPOLIECCE U3YyUEHNUS AUCLHUILIMHBI, YKa3aHHBIX B Tabiuuie pazaena 1.

B 2 cemecrpe o0s3aTeNbHBIM JTaloM TEKYyIIEH aTTecTalMM SBISETCS KypcoBas paboTa.
TpeboBaHus K BBIMOJIHEHUIO KypCOBOM pabOTHI, COCTaB U MpaBUIa OLEHKH CHOPMYIMPOBAHbI B TACIOPTE
KypCcOBOW paOOTHl.

[TpomexxyTouHasi aTTecTays Mo THCHHIIMHE TPOBOJIUTCS B 2 ceMecTpe - B (opMe dK3aMeHa,
KOTOPBII HampaBiieH Ha OIEHKY C()OPMUPOBAHHOCTU PE3yJIbTATOB OOYYECHHS MO JAUCIHILTHHE (MOIYIIIO),
COOTHECEHHBIX C YCTAHOBJICHHBIMU B MPOTrpaMMe WHAMKATOpaMH noctrkeHus komrereHuuid [1K-1/HA,
[MK-2/HA, IIK-3/HA 1 COOTHECEHHBIX C HUMU UHIUKATOPOB. (CM. TaOiuIly paszaena 1).

DK3aMeH TPOBOJIUTCS B YCTHOH (opMe 1o Omieram, COIEpXalluM JIBa BOIMPOCA, KaXIAbIA U3
KOTOpBIX TpeOyeT pa3BEepHYTOro OTBETAa C IMOSICHEHUSMM M OOOCHOBAaHHMEM H3JIaraéMoro marepuana.
bunet ¢popmupyercs u3 npuBeneHHoro B [lacropre sk3ameHa CHUCKa BOIPOCOB, MO3BOJISIONIUX OLIEHHU Th
pe3ylbTaThl 00yUEHUs MO IUCUUIUIMHE (MOIYII0) OCTaBUTh HYXKHOE, COOTHECEHHBIE C YCTaHOBIEHHBIMU
B [IpOrpaMMe UHIUKATOPAMH JIOCTHKEHUSI KOMITIETEHIIUH.

OO0uue mpaBuiIa BHICTABJICHUS OLIEHOK TEKYILIEH U MPOMEKYTOYHOW aTTECTallUU MO TUCIUILINHE
OIpenensatoTces 6aNIbHO-PEUTHHTOBOM CHCTEMOM, MPUBEACHHOM B paboyeil mporpaMMe AUCHUIIIMHEI.

Ha ocHOBaHMM KpUTEpHEB, TPUBEIECHHBIX B T. 3, OCYIIECTBISIETCS OIICHKA YPOBHEH TOCTUTHYTHIX
pe3yJIbTaTOB OO YUYESHHsI IO TUCIUILINHE, COOTHECCHHBIX C YCTAHOBJICHHBIMU B MPOrpaMMe UHANKATOPAMH
noctmkenns kommnereHnuil [1IK-1/HA, TIK-2/HA, TTIK-3/HA, 3aKkperuieHHbIX 32 JUCIUILTIHOM.

3. OOmasi xapakTepuCTHKA YPOBHeil pe3yJIbTaToOB 00y4eHHs], COOTHECEHHBIX ¢ HHAUKATOPaMH
AOCTHIKEHHSA KOMIIeTeHI Ui

IIpoaBunyThlii. TeopeTHueckoe coAep)KaHHME Kypca OCBOEHO  MHOJHOCTBIO.  CTyneHT
JIEMOHCTPUPYET CHUCTeMaTHYecKoe M TINIy0OKoe MOHUMaHME Y4eOHOro MaTepuaga U CIOCOOHOCTh K
CaMOCTOSITEIbHOMY IIONOJIHEHHWI0O W OOHOBJICHMIO 3HAaHUM B XoJe€ JajbHelmiedl yueOHOW paboThl U
npogeccuoHanbHON AesTenpHocTH. ChopMUpoBaHbl HEOOXOJUMbIE HaBBIKU MPAaKTUYECKOM paboTel. Bee
yueOHbIe 3aJJaHus, IPEAYCMOTPEHHBIE TPOrPaMMOil 00yUYEeHHUSI, BBINOIHEHbI KaYeCTBEHHO, 0€3 3aMeuaHui.
Pe3ynbTatel 00ydeHHUs MO JUCHMIIMHE (MOJYJIIO), COOTHECEHHBIE C YCTAaHOBJIEHHBIMM B IPOTrpaMMe
MHAMKATOPaMU JIOCTUMIKEHUS KOMIICTEHIMI, OLIEHEHbl 4YHCIOM OajuloB, BXONALIMM B JHMAara3oH
MPOJBUHYTOI'O YPOBHSL.

Ba3zoBblii. Teopernyeckoe cojepkaHHEe Kypca OCBOCHO B 00beMe, HEOOXOTUMOM IS
nanpHeie y4ueObl W TMpOodecCHOHATbHOW JesITeNbHOCTH. HaBBIKM MpakTHUYEeCKOH paboTh
chopmMupoBaHbl Ha 6a30BOM ypoBHE. Bce mpemycMoTpeHHbIe TporpaMMoil 00ydeHHsT yueOHbIe 3aaHu s
BBITIOJIHEHBI C HEOOJIBIIMMH TOTPEIIHOCTAMU. Pe3ynapTaThl OOydeHHsI 1O JAUCHHUIUIMHE (MOIYIIIO),
COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B MPOrpaMMe MHIUKATOPAMH JTOCTUKEHUS KOMIIETEHIIUM,, OIl€HEHbI
YHICIIOM OAJIJIOB B Ipeeniax 0a30Boro ypoBHSI.




IMoporoBelii. TeopeTnueckoe coaepkaHHe Kypca OCBOGHO B 00beMe, HEOOXOAMMOM JUIs
nanpHeiel yuedbl u mpodeccuoHaIbHON eaTeIbHOCTH. HekoTophle mpakTHYecKue HaBBIKU paboThI €
chopmupoBaHbl ¢ TpoOenaMu. YyeOHbIE 3aJaHHs, IPEIyCMOTPEHHbIE MpPOrpaMMoil oOydeHwus,
BBIIOJHSUIMCh C OIIMOKAaMHU, WCIPABIEHHBIMU 1101 PYKOBOJACTBOM IIpernoaaBaTens. PesyibTaTbl
00y4yeHus MO IUCHUILUIMHE (MOAYIII0), COOTHECEHHbIE C YCTAaHOBJIEHHBIMU B IpOrpaMMe UHAUKATOpaMu
JOCTH>KEHUS KOMIIETEHIIUH, OLEHEHbI YK CI0M 0aJIIOB B IIpe/iesiaX MOPOroBOro ypoBHS.

Huxe nmoporosoro. Teopernueckoe coiepxaHue Kypca ocBoeHO (parmMentapHo. HeoOxonumeie
HaBBIKM MPAaKTUYECKOH paboTbl chOpMUPOBAHBl MHMHHMMAJIbHO. BONBIIMHCTBO y4eOHBIX 3aJaHuUM,
MPEAYCMOTPEHHBIX MPOrpaMMON OOydYeHHsI, HE BBINONHEHBI. Pe3ynbTaThl OOyueHMs IO JUCHUIUIMHE
(MOAmyI0), COOTHECEHHBIE C YCTAHOBJIEHHBIMU B MPOrpaMMe MHIUKATOPaMU JOCTUXKEHUS KOMIIETEHIIHH,
OLIEHEHBI YU CJIOM 0aJlIOB, BXOAAIIMX B JUANa30H HUXKE IIOPOrOBOI'O YPOBHS.



denepalibHOE roCy1apCTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEKACHHUE
BBICIIEr0 00pa30BaHuUs
«HoBocubupckuii rocyqapcTBEeHHBIA TEXHUYECKUI YHUBEPCUTET

Kadenpa ontuuecknx nHOPMAITMOHHBIX TEXHOJIOTUN

IHacnopT 3x3amena

10 TUCIUTUTAHE «Te0oprsi MHOTOCIIOMHBIX Cpel», 2 CeMecTp

1. MerToauka oleHKH

DK3aMeH TPOBOJUTCS B YCTHOUW (hopme, mo OmneraMm. buier coctouT w3 2 BOMPOCOB H
(bopMupyeTCst TIO CIEAYIOIEMY TTPABIITY:
— TepBBIN BONPOC BEIOMpAETCs U3 Iuarna3zoHa Bornpocos 1-11;
—  BTOpOI1 BOIPOC M3 JIana3oHa Borpocos 12-23
Takum 00pazom, IPOBEPSIOTCS PE3yAbTATHI O0YICHHS TI0 AUCIUITINHE, COOTHECEHHBIE C
YCTaHOBJIEHHBIMH B IPOrpaMMe WHANKATOPAMH JOCTHKEHUS KOMIIETCHITHH .
Ha »x3amene mpenojiaBarells BIpaBe 3a7aBaTh CTYJICHTY YTOYHSIONIME W JAOTIOJHUTEIHHbIC
BOIPOCHI U3 00111ero nepeyns (11. 4).

dDopMa >k3aMEeHAIMOHHOTO OniieTa

HOBOCHBMPCKUI TOCYJAPCTBEHHBIM TEXHUYECKWM YHUBEPCUTET
®akynpreT OTD

Buaer Ne
K 9K3aMEHY N0 JUCHHUIUIMHE «Teopusi MHOTOCIIOWHBIX CpeI»

1. Bompoc 1.
2. Bomnpoc 2.

YTBepxkaato: 3aB. kadenpou J0JKHOCTh, DO
(moammcp)

(mara)

2. Kpurtepun omeHKH pe3y/bTaTOB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHM
HHIMKATOPOB JOCTHKCHUSI KOMIIeTeHIHI

OtBer Ha 9K3aMEHaIIOHHBIN OMJIET 3aCUMTBHIBACTCS Ha NMPOABHHYTOM YPOBHE, €CIIH
CTYACHT HIPOBOIAUT CpaBHI/ITeJ'IBHHﬁ KOMILIEKCHBIM aHaIu3 Marcpualia, BbIABIIACT HpO6JICMBI,
npeajiaract MEXaHU3Mbl HMX PCHICHUA, MNPCACTABIISICT KOJIMYCCTBCHHBIC XAPAKTCPUCTUKH
OMMPCACIICHHBIX TMPOUCCCOB, IMPUBOAUT KOHKPCTHBIC IMPUMCPHI. COBOKYHHOCTB PE3YyIbTATOB
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00y4eHUs IO TUCIUIUIMHE U COOTHECEHHBIX C HUMH WHIUKATOPOB JIOCTIKECHUS KOMIIETCHIINIA HE
COJICPKUT TPoOEIOB. YCTaHOBIEHHBIC B MPOTPaMMe KOMIETCHIMH C(HOPMHPOBAHBI B MOJTHOM
o0beme. Ouenka coctasisieT om 35 0o 40 6annos.

OTBeT Ha 3K3aMEHAIMOHHBIN OWJIET 3aCUMTHIBACTCS Ha 0a30BOM YpPOBHE, €CIU CTYACHT
IIPA OTBETE Ha BOMPOCHI (POPMYIUPYET OCHOBHBIC MOHSATHS, €T XapaKTEPUCTHKY IPOIIECCOB,
SIBJICHUHM, TMPOBOJTUT aHAIM3 IMPUYMH, YCIOBUH, CIIOCOOCH IPEJCTABUTh KOJIWYCCTBCHHBIC W
KAueCTBEHHBIC XapaKTEPUCTUKUA TporeccoB. COBOKYMHOCTh pPE3yabTaTOB OOYYEHHUsS IO
JTUCIHUIUIMHE W COOTHECEHHBIX C HUMHU HWHIWKATOPOB JOCTHXKCHHS KOMIICTCHIIUH COICPKHUT
HECYIIECTBEHHBIC MPOOEbl. YCTAaHOBICHHBIC B MpPOTrpaMMe KOMIETCHIHH CHOPMHUPOBAHBI HA
6a3oBoM ypoBHe. OreHka cocTaBisieT om 34 0o 27 6annos.

OTBeT Ha PK3aMEHAIMOHHBIN OHMJICT 3aCUMTHIBACTCS HA MOPOTOBOM YPOBHE, €CIIH CTYACHT
IIPA OTBETE Ha BOIPOCHI JA€T OINpPEJCIICHUE OCHOBHBIX MOHSATHH, MOXKET MOKa3aTh MPHUYUHHO-
CIICICTBEHHBIC CBSI3U siBJICHUHA. COBOKYITHOCTh pPE3YJbTATOB OOYYEHHUS 10 JUCIUIUIHHE
(MOIyTI0) W COOTHECEHHBIX C HUMH WHJIUKATOPOB JOCTHIKCHUS KOMIICTCHIIMA COJICPIKUT
poOebl. Y CTaHOBJIGHHBIC B TIpOTpaMMe KOMITETEHITUN CPOPMHUPOBAHBI HA TIOPOTOBOM YPOBHE.
Onenka cocrainsier om 26 0o 20 bannos.

OTBeT Ha OSK3aMCHAIMOHHBIA OWIET CYMTAeTCS HEYA0BJIETBOPHTEIbHBIM (HIKE
MOPOTOBOTO YPOBHS), €CIIM CTYJCHT MPH OTBETE HA BOIPOCHI HE JIACT OINPEJICICHUN OCHOBHBIX
MOHSTHH, HE CIIOCOOCH IT0Ka3aTh NMPUYHHHO-CIICJCTBEHHBIC CBSI3HM siBIIeHUH. COBOKYITHOCTH
pe3yabTaTOB OOYUYCHHS 1O JUCIUIUIMHE W COOTHECCHHBIX C HUMH HHIUKATOPOB JOCTHKCHHS
KOMITETEHITUI COJICPIKUT CYIIECTBEHHBIE TTPOOEIBI. Y CTAHOBJICHHBIC B TIPOTpaMMe KOMIICTCHITHN
He chopmupoBanbl. OlieHKa cocTaBisgeT menee 20 6annos.

3. IIkajaa oueHKH

DK3aMEH CUMTAeTCsl CAaHHBIM, €CITM CyMMa OajUIOB IO BCEM 33JIaHMSIM OHJIeTa COCTaBIISICT
or 20 pmo 40 OawioB BrmouutenbHO. Cymma Menee 20 OamioB  mpHU3HAETCS
HEYIOBJIETBOPUTEIBHBIM PE3YIBTATOM MPOMEKYTOUYHOM aTTECTAINHU TI0 TUCIUILTHHE.

B oOmeit oneHke N0 AMCHMIUIMHE SK3aMEHAIIMOHHBIE Oajulbl yYUTHIBAIOTCS B
COOTBETCTBHUU C IIPaBUIIAMH Oa/TbHO-PEUTUHTOBOM CHCTEMBI, ycTaHOBJIeHHbIMU B HI'TY.

4. Bompocsl K 5K3aMeHy N0 JucHuIinHe « Teopust MHOTOCIIONHBIX cpei»

1. Tlnenka Kak TpexcioiHas quaneKTpudeckast CTpykrypa. CrocoObl BEIMUCICHUS
KOMIUIEKCHBIX KO3(D(HUITMEHTOB OTpaykeHw sl (T) ¥ IperioMiIeHus (t) TUIEHKH (BOJIHOBOM,
Jy4eBoi). 3aBUCUMOCTD I U t OT yIJ1a NaJeHUs IJIOCKON CBETOBOI BOJIHBI.

2. OrpaxarensHast (R) u npomyckarenbhast (T) crmocoOHOCTH TUIEHOK U MX 3aBHCUMOCTb
OT OITHYECKOM TOJILMHBI IIJICHOK.

3. Pacnpezenenyie HaNPsPKEHHOCTH 3IEKTPUUECKOTO OIS B TPEXCIOHHOM CTPYKType
IUIEHKH.

4. KondpuumeHTs! 0TpaskeHUs IEHOK B YCIOBUSAX ITOJTHOIO BHYTPEHHETO OTPAYKEHUs Ha
HYDKHEHN rpaHy. @WIBTPEl HU3KUX YacToT.

5. Kommnonents! TE-nonsipuzoBaHHOro MoJist Ha rpaHulie pasjiena AByX cpea. BonHoBoe
YpaBHEHHE TUICHKH.

6. Kommnonents! TM-nossipu30BaHHOTO MOJIS HA FpaHUIIE pa3jiena AByX cpea. BoiHoBoe
YpaBHEHHE TUICHKH.

7. OOuue perieHns BOJIHOBBIX ypaBHeHui! uieHok rpu TE- u TM-nosnsipuzoBaHHOM
ocsemenny. Oynxyu U n V.

8. XapaxTepucTHUeCKUEe MaTpHlbl IUIEHOK mpu ocBemieHnd TE- n TMnosispuzoBaHHBIMU
IUIOCKMMH BOJIHAMHU.

9. Xapakrepuctrueckas MaTpuIa EPHOANUECKOi criouctoi cpempl. [lonmmHoMbI
YeOpbI111eBa BTOPOTo MOPSIKA JUIS BEIIECTBEHHOTO U KOMILUIEKCHOTO apryMEHTOB.
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10.

11.

12.

13.

14.

15.
16.

17.
18.

19.
20.
21.
22.

23.

OrtpaskarenbHas ¥ IpOITyCcKaTebHAask CIIOCOOHOCTH MEPUOINUECKON CIIOUCTOM Cpeibl B
3aBUCHMOCTH OT KOJIMYECTBA Iap CJIOEB.

«JleeKThD» ePHOANIECKOM CIIOUCTOM Cpe/Ibl U MX POJIb. BpIrroBckrue MHOTOCIOMHBIE
3epKajia U UX OTpaXkaTelIbHbIE CBOMCTBA.

VYcnoBre BO3HUKHOBEHMSI BOJTHOBOIHBIX MO/, losyueHne qucriepcuoHHBIX
YPaBHEHUM.

XapaxkTep pacipe/ieieHus] HapsHKEHHOCTH IEKTPUUECKOT0 U MarHUTHOT'O T10JIEH B
BOJIHOBOJIHBIX MOJiax. HOpMHpOBKa BOJTHOBOHBIX MO/I.

BousiHoBO€E ypaBHEHME 151 AJIEKTPUUECKOTO MOJIs OJI0XOBCKOM BOJIHBL. XapakTep
BO3MYIIEHUSI JUAIEKTPUIECKON IPOHULIAEMOCTH.

Hopwmanbhast 610x0BcKast Mojia (0O1Iuii cirydaii) U ee CBOMCTBa.

Marpulipl TpaHCHISLUH U CTIOCOObI HAXOXKAEHHS KOMITJIEKCHBIX aMILTUTY/I.
CoOcTBeHHbIE 3HaUEHHSI MAaTPULIbI TPAHCIISALNN.

bnoxoBckoe BOJIHOBOE YMCIIO U PEXUMBI (POPMUPOBAHUSI 3aTYXAIOIIUX BOJIH.
HopmanbHble 6710X0BCKHE MO/IbI B YCIIOBUSIX PE30HAHCHOM CBSI3U. 3anpellieHHbIe
30HBI.

Pe3ynbraThl KOMIIBIOTEPHOTO MOJIETUPOBAHUS OJIOXOBCKUX MO/,

XapakTep 3aTyXaHusl U TPaHUIIbI CYILIECTBOBAHUS HOPMAIIBHBIX OJJOXOBCKHX MOJI.
CBoiicTBa 1 yCIOBHS BO3HUKHOBEHUS TOBEPXHOCTHBIX OJIOXOBCKUX

MoJ. MoZioBO€E YCIIOBHE.

Haxoxnerme 0;10X0BCKOTO BOITHOBOTO yriciia. Crioco0 BEUHCIEHNS KOMIUIEKCHBIX
aAMIUIUTY/] ITIOCKUX BOJIH B CJIOSIX EPUOANYECKOM CpPeIbL.

[IprMepsl KOMITBIOTEPHOTO MOJIEIMPOBAHHUS 3aTyXaIOIIUX MIOBEPXHOCTHBIX MO/,



DezepanbHOE TOCYJaPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YIPEK ACHHE
BBICLIEr0 00pa30BaHuUs
«HOBOCHOUPCKHIA TOCYIaPCTBEHHBII TEXHHYECKHI YHUBEPCUTET»
Kadenpa ontuueckux nHPOPMAITMOHHBIX TEXHOIOTUN

IHacnopr
KypCcOBO#i padoThbl

o TUCHUTUTHHE «Teoprst MHOTOCIIOHHBIX Cpe», 2 CEMECTP

1. MeTtoauka OleHKH.

Boinonnenue kypcoBoil pabotbl (mamee — KP) sBigercs o00s13aTeNbHBIM  BUIOM
CaMOCTOSITEILHON pabOThI CTYACHTA IO AUCIUIUINHE, TPETYCMOTPEHHBIM YY€OHBIM TIJIAHOM.

OcHoBHOl 1enbto BbimodaHeHuss KP  sBisgercs ¢opmupoBaHue KOMIETEHIUH U
COOTHECCHHBIX C HHMH WHJIUKATOPOB IO ITUCIHIUINHE «Te0opHsi MHOTOCIOWHBIX Cpemn», 2
MOCPE/ICTBOM 3aKpEIUICHHUs, YIIIyOJieHus U 000OIIeHUsT 3HAHUM, MOJYYCHHBIX CTYJICHTaMH 3a
BpeMsI TEOPETUUYECKOTOo OOyUeHUs] U TMPOXOXKIACHHS TPAKTUK, a TaKKe BbIPAaOOTKAa HAaBBIKOB
CaMOCTOSITEIPHOTO TIPUMEHEHUSI 3HAHWN W HAaBBIKOB JUISI TBOPYECKOTO PEUICHUS KOHKPETHBIX
3ama4y. BeImonHeHne KypcoBOW pabOTHI JAOHKHO CIIOCOOCTBOBATH MOATOTOBKE WX K PEIICHHUIO
0oJiee CI0YKHOM 3a/]a4y - BBITIOJIHEHHIO BBITTYCKHOW KBAJTM(DUKAITMOHHOW paOOTHI.

3amayaMy  BBITIOJTHEHUSI KYpPCOBOW  palOTHl  SBJISIETCS  OBJIQJIEHUE CTYJICHTAMH
palMoOHANBHBEIMU TIpUEMaMHU cOopa, 0O0pabOTKH, CHCTeMaTH3aluu WHGOPMAIIHH, TTPUMEHEHUS
KOMIMBIOTEPHBIX TEXHOJOTHA B 00JacTH ONTOMH(OPMATHKH, TPUMEHEHUS HOPMATHBHO-
3aKOHO/AaTEeNIbHON 0a3bl W yMEHHUs OIICHUBATh J(PGPEKTUBHOCTh pPEATU3yEeMBIX IPOEKTOB M
MPOTrpaMM B PETHOHAILHOM COIMAIBHO-PKOHOMUYECKOM TIOJIUTHKE.

Temaruka KP cootBeTcTBYeT mpodmiito (HampaBIeHHOCTH) MOATOTOBKH, (hOPMHUPYIOTCS
MpenoAaBaTeIsIMU B HadaJle ceMecTpa W YTBEpKAAaroTcs 3aBenyroniuM kadenpoit. KomuuecTro
tem KP nocraTodno 11 oOecrieueHusi, KayK10ro 00yJaroIerocs.

Brinonnenue crygentamu KP HauMHaeTcs ¢ O3HAKOMIIEHUS C MPUMEPHOM TEMATHUKOM.
3akperuienne TeM KP 3a cTyneHTaMu M Ha3HayeHUE HAYYHBIX PYKOBOIUTEICH MPOW3BOJIUTCS
pacropspDKEHHEM 3aBEIYIONIET0 Kadeapoi U YTBEPKIAeTCsl pelieHrneM Kadeapsl.

KypcoBas paboTa BBITIOTHAETCS HHANBUIYATLHO.

Cmpykmypa Kypcosou pabomul.

1. TutynbHBINA JUCT (CM. MPUIIOKECHHE).

2. BBenenue (akTyaJIbHOCTb, 11€JTb, 33JIa4H ).

3. Teopernueckas 4acTh (MCTOpUS BOMIpPOCA, YPOBEHb pa3pabOTaHHOCTH MPOOIEMBbI B
TEOPUHU U MPAKTUKE MOCPEICTBOM CPABHUTEIBHOTO aHAIN3a JIUTEPATypPhl).

4. TlpakTtudeckass 4acTh (IUIaH MPOBEICHHUS DKCIIEPUMEHTA, XapaKTEPUCTUKH METOJIOB
MPOBEACHUS IKCIICPUMEHTAIBHOU pabOThl, 000CHOBaHHE BHIOPAHHOTO METO]Ia, OCHOBHBIC ATAIlbl
JKCIIEpUMEHTa, 00pabOTKa U aHaJIU3 PE3YIbTaTOB OMBITHO-3KCIIEPUMEHTAIBHOM 0a3bl).

5. 3akmroueHue (BBIBOABI U PEKOMEHIAITNH ).

6. Ciucox JUTepaTypbl U HCTOYHUKOB.

Crnucok  nuteparypel opopMiIeTCsi B COOTBETCTBUM C  OMOIMOTrpaduuecKUMH
TpeboBaHUsAMHU B andaBuTHOM mopsake U BriaroyaeT oT 10 mo 40 ncrtoyHMKOB (KHUT, cTaTel
pasHbBIX aBTOPOB, HMHTEPHET-MCTOUYHUKOB, JOKYMEHTOB), KOTOpbI€ OBUIM H3y4eHBl IpH
BBITIOJTHEHUH pabOThI.

Tpebosanus k oghopmnenuro:

O6bem KP mo 20 crpanun mammusonucHoro Tekcra ¢popmara A4. Hlpudgr Times New
Roman, 12. Hymepamus cTpaHul] CKBO3HAs, B HWXXHEHW YacCTH JIUCTa MO LEHTPY apabcKuMu
muppamu. KP  nomkHa ObITH  OTpeJakTHpOBaHA, HE cojepXkaThb opdorpaduyuecKkux,
CHUHTAaKCUYECKUX U CTHJIEBBIX OIIHUOOK.



3akoHYeHHasi KypcoBasi paboTa IpeAoCTaBIseTCs Uil MPOBEPKH B AJIEKTPOHHOM BHUJIE B
CpPOK, YCTaHOBJICHHBIA MpenojaBareneM. [IpenogaBarens onenuBaer kayectBo KP ¢ yuerom
TEOPETUYECKOr0 U MPAKTUYECKOr0 COEP KaHus, JOCTHKEHUS ee LeJIeH U 3a1a4.

KypcoBas paboTa mpoBepseTcsi pyKOBOAMTEIEM pPa0OThI, KOTOPBHIM JaeT MHUCbMEHHOE
3aKIII0YEHHUE 110 Pad0TE — PELEH3HUIO.

Ecim mpu Bemonuennn KP Obimm gomymieHsl ommOKd, TO paboTa BO3BPALIAETCS
CTYIEHTY /Ui HCIIPABICHHs BBISBICHHBIX HEJOYETOB M 3aTEM BHOBb IPEJOCTABIIETCS
PYKOBOIMTENIO JUIsi HpOBEpKU. IIpM TDOJIOKUTENIBHOM pe3ynbTaTe OLEHHUBAHUS CTYACHT
pacriedateiBaeT paboTy, nepemaer Ha Kadeapy M 3alMIIaeT 0 CEeCCHM B Ha3HAYCHHOE
IIPENOAABATEIIEM BPEMSL.

3amura KP mpoxoauT my0iauyHO mepes] rpynioil CTyJeHTOB.

[Io pe3ynpTaTam 3amMTBl CTYAEHTY BBICTABISAETCA OLEHKA B COOTBETCTBHH C
KpUTEPUSIMHU, IPUBEIEHHBIMHU B II. 2 HacToswero [lacnopra.

2. YpoBHH c)OPMHUPOBAHHOCTH KOMIIETEHIIHIT 1 KPUTEPUH OLIEHKHU
B cootBerctBUu ¢ OamibHO-pediTuHTOBOM cuctemor HI'TY xkypcoBas pabGorta mo
TUCIHIUTHHE «Teoprss MHOTOCIIOMHBIX cpe», 2 UMeeT MaKCHMaITbHYH0 olteHKy 100 Gamios.
Kypcosas paboTa BIIIOTHEHA HA MPOJABHHYTOM YPOBHE, €CITH:

— OHA BBINOJIHCHA B IOJIHOM COOTBETCTBHH C 33JlaHUEM, OTIMYACTCS TIyOMHON mpopaboTKH
BCEX pa3JelOB COJICPXKATCIIBHOM YacTH, TEKCTOBas 4YacTh odopmileHa ¢ COONIOIeHUEM
YCTaHOBJICHHBIX TPABHIT;

—  PYKOBOAWTEIH XapaKTEPH3yeT JEATSIBHOCTh CTYJEHTA IOJIOKHUTEIBHO (B YAaCTHOCTH,
OTMEUAET e€ro WHHUIIHATHUBY, CAMOCTOSATEIIbHOCTh, CHCTEMAaTHIHOCTh pa0OThI HA BCEX dTarax
BBITIOJTHEHUS PaOOTHI);

— B JIOKJIaJIe MCYEpIBIBAIOIIE, MOCIEeI0BATEIbHO, YETKO U JIOTMUECKU MPAaBUIBHO H3JIOKEHA
CyTh pabOTHI U €€ OCHOBHBIE PE3YJIbTATHI;

—  CTYAEHT CBOOOJHO BJAJECET TEOPETHUYECCKHUM MaTepuajoM, Oe30IMHUOO0YHO MPUMEHSET €ro
MIpH pelIeHnH 3aa4, cOPMYIUPOBAHHBIX B 3a/IJaHUU;

— B JOKIaJe CyTb pabOThl U €€ OCHOBHBIE PE3YJIbTAaThl MPEACTaBICHBl HCUYEPIBIBAIOIIE,
MOCJIEIOBATENIbHO, YETKO M JIOTUYECKH [PaBWJIBHO; HAa BCE BOMPOCHl CTYACHT JAajl
oOcTOsITeNNbHBIE W ApryMEHTHUPOBAHHBIE OTBETHI, YOEOUTENbHO 3alllMIal CBOK TOUKY
3peHusi;

—  KOMIIETEHIIMM U COOTHECEHHBIE C HUMU MHIUKATOPHI, 3aKPEIJICHHbIE 3a JUCHUIUIMHOM, MO
KOTOPBIM BBITIOJIHSAETCS KypcoBasi pabota chopMHUpOBaHbI B IOJTHOM 00BEME.

Ornenka 3a seinonaenne KP cocrasister 100-87 6annos.

KypcoBasi paboTa BbIIOJIHEHA HA 6a30BOM YPOBHE, ECJIH:

— COOTBETCTBYET 3aJaHHI0, OTJIMYACTCS TIIyOMHOW  TpOopabOTKM  BCEX  Pa3JelioB
COJICpKATEIbHON YacTH, TEKCTOBas 4acTh o(opmiieHa C COOJIOJCHUEM YCTaHOBJICHHBIX
MIPaBUII,

—  PYKOBOAMTENb  XapaKTepH3yeT  JEATCIbHOCTh  CTYIEHTAa  MOJIOKUTEIBHO, HO C
HE3HAYUTEIbHBIMH 3aMEUaHUSIMHU;

— B JIOKJIaJie MPaBUIIHLHO U3TI0KEHA CYTh padOTHI M €€ OCHOBHBIE PE3YbTATHI;

—  CTYIEHT JOCTAaTOYHO TBEPJO YCBOWJ TEOPETHUECKUN MaTepuanl M MOKET CaMOCTOATEIbHO
€ro MPUMEHSTD;

— B JIOKJIAaJIe CyTh pabOThI U €€ OCHOBHBIE PE3yNbTaThl MPECTABICHBI MTOJHO; HA BCE BOMIPOCHI
CTYIEHT JIaJl OTBETHI, HO WX MOJIHOTA U apTyMEHTUPOBAHHOCThH HEJIOCTATOYHBI;

—  KOMIIETEHIIMH U COOTHECEHHBIE C HUMHU HHIUKATOPHI, 3aKPEIICHHBIEC 32 JUCIUIUTHHOM, IO
KOTOPBIM BBITIONHSETCS KypcoBas paboTa chopMHupoBaHBI ¢ HEOONBIIMMH TPOOETaMU H
COOTBETCTBYIOT 0a30BOMY YPOBHIO.

Ornenka 3a BemmonHenne KP cocrasnser 86-73 6ana.



KypcoBasi paboTa BBITIOJIHEHA HA MOPOTOBOM YPOBHE, CCIIH:

— BBINIOJHCHA B OCHOBHOM IMpaBWILHO, HO 03 Heo0X0aAuMo# mpopabOTKH HEKOTOPHIX
pasiesos;

— B JIOKJAJ¢ YIYIIEHbl HEKOTOpBIC NPHHIUIHAIBHBIE MOMEHTBI COJCPIKATEIBHON YacTH
paboThl;

— B JIOKJIaJIe TPECTaBJICHBI CyTh paOOTHI M €€ OCHOBHBIC PE3yJbTAaThl, OTBETHI HA BOIPOCHI
BBI3BAJIM CYIIECTBECHHBIC 3aTPyTHCHHUS;

— KOMIIETCHIIMM U COOTHECEHHBIC C HUMHU HMHIMKATOPBI, 3aKPEIJICHHBIC 3a MUCHUIUIMHON, I10
KOTOPBIM BBITIOJHSIECTCS KypcoBasi pabota chopMHUPOBaHBI C MPOOEIaMH U COOTBETCTBYIOT
MMOPOTOBOMY YPOBHIO.

Ouenka 3a Beinoanenne KP cocrasnser 72-50 6annos.

KypcoBas pabGora cuuTaercs He BBINOJHEHHOW, €CIU CTYJAEHTOM HE MPOpabOTaHbl BayKHbIE
paszenbl MccieoBaHUs, JONMYLIEHbl NPUHLUIUAIbHbIE OIIMOKM, HE HWCIpPABIEHHBIE IOCIE
3ameuyaHuil pykoogutens KypcoBoil KP. CTyneHT He AomyleH K 3aliuTe KypcoBOMl pabOTHI.
KOMIIETEHIIUM U COOTHECEHHbIE C HUMHU MHJUKATOPbI, 3aKPEIUICHHbIE 3a JIUCUUIUIMHOM, MO
KOTOPBIM BBIMIOJIHSETCS KypcoBasi paboTa He c(hOpMUPOBAHBI.

Ouenka cocraBmseT mernee 49 dbannos.

3. IIIkaJua oueHKH.

B oOmieii onenke mo AUCHUILUIMHE Oajuibl 3a pabOThl YYUTHIBAIOTCS B COOTBETCTBUH C
MpaBwiIaMi  OaJJIbHO-PEHTHHIOBOM  CHUCTEMBI, MPHUBEAECHHBIMH B pabouell mporpamme
JTUCHUIUIAHBI.

KypcoBast paGoTa 1Mo IUCHUIIIMHE CYUTAETCS YCIEIIHO BBIMOJHEHHOW, €CId CyMMa
norydeHHbIX 0ayutoB coctaBisieT oT 100 mo 50 6anioB BKIIIOYUTEIHHO.

Onenka 3a BeimosiHeHne KP sBisieTcst yacTeio 0O0MIeH OIEHKH 1Mo JUCUUIUMHE «Teopus
MHOTOCIIOMHBIX cpen», 2 U yuutbiBaetcsa ¢ kodpduimenrom 0,4 6anios B COOTBETCTBHU C
MIpaBWJIAMH aTTECTAIMU IO JUCIUATUTHHE.

4. TlpuMepHBbIii nepevyeHb TeM KYpPCOBO padoThl

Bapuant n, Mg h, MEM M, n; n A, MKM
1 1 3,24 2 1,52 3,43 3,35 1,15
2 1 2,5 2 1,52 3.0 2.8 1,0
3 1 3,0 2 1,52 34 3.3 1,2
4 1,52 3.1 1.5 1,52 34 3.2 1,0
5 1,8 2,8 1,5 1,52 3.2 3,0 0,8
6 2 3,0 1,2 1,52 34 3,1 1,0
7 1,2 2,8 1,2 1,52 3.1 2,9 1,15

5. IlpumepHblii nepevyeHb BONMPOCOB K 3alUTE KYPCOBOii padoTshl

1. TlpuBeauTe apryMeHThI, KOTOPBIMH PYKOBOJICTBOBAJIUCH IIPU BEIOOPE TEMBI PaOOTHI.

2. B deM Bbl BUANTE aKTyallbHOCTh TEMbI HCCIIEIOBAHUS?

3. OxapakTepusyiiTe CTENeHb pa3padOTaHHOCTU OCHOBHBIX MPOOJEeM, MOCTABJICHHBIX B
BallleM KypCOBOM UCCJIEI0BAHUH.

4. Kakue TeopeTHUeCKHe METOAbl TMPH BHIIOJHEHHH KypCOBOM palOThl ObLIH
HCIIOJIb30BaHBI?

5. Kakme omMmupuyeckre METOIbI TPH BBINOJHEHHH KypcoBOM paboThl ObuH
HCIIOJIb30BAHBI?

6. B uemM BBl BHANTE BO3MOXHOCTH TPAKTUUYECKOTO TMPHUMEHEHUS TOTYYSHHBIX
pe3ynpTaToB?



