MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

= TUSUR YTBEPXIARO
m m UMNIVERSITY ITpopekTop 110 yuebHOI paboTe
Cep Mi-'r.-'-.'.l. 1B "....'..n 'w..:.-;:-l-li-.k'|-..--':':.ﬂ'-.inli.'-.f:l.-’-i-.:'.'.

Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOUAS TTPOTPAMMA YUEBHOU OV CHUTIJTMHBI
HenunenHas onTuka

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (crieruanbHOCTh): 12.03.03 doToHuka u onTonHgopMaTuKa
HanpasneHHocTs (11po¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJHBIX U NEPUOJUYECKHX CTPYKTYP
dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 4

CemecTp: 7

YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 7 ceMecTp Bcero EayHuiib
1 Jlekuuu 20 20 yacoB
2 [IpakTryeckue 3aHATHA 22 22 4acoB
3 JlabopaTtopHbIe 3aHATHS 12 12 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 54 54 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 40 40 4acoB
6 CamocTosiTesibHas paboTa 18 18 yacoB
7 Bcero (6e3 5k3ameHa) 72 72 4yacoB
8 OO011jast TPYZ0EMKOCTh 72 72 YyacoB
2.0 2.0 3.E

3aueTt: 7 ceMeCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
nporokot Ne 51 or« 1 » 7 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 12.03.03 ®oToHMKa u onTouH(dOpMatuKa, yTBep)KAaeHHoro 2015-09-03 roga,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
Ne

Pa3paboTumku:

Be/lyILMi 571eKTPOHUK Kad. OI1 bopoguu M. B.

3aBeayromumii obecreunBarolei Kad.
OI1 [MManpapos C. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®OT BoponuH A. .
3aBenyroluii BeIMycKaroiieit kag.

oIl [langapos C. M.
OKCIePThI:

nipodeccop kadenpa II1 TYCYP Opsukos JI. H.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
(opMrpoBaHre Yy CTY[€HTOB INOHMMAaHHUs TEOPeTHUUeCKMX U (PU3NYECKHX OCHOB COBPEMEHHOM
HeJIMHeIHOM OINTHKH [JIsl TT0C/Ie[YIOIIero NCIo/Ib30BaHus 3TUX 3HAHWM 1pU pa3paboTKe, SKCIUTyaTaljiy,
VICC/Ie[J0BaHNH (PH3UUeCKUX CBOMCTB U TEXHUYECKHX XapaKTepUCTUK
3/IEMEHTOB U yCTPOWCTB HeJIMHeMHOM ONTUKU

1.2. 3agauM JUCIHUILIMHBI
— PpasBUTHE HaBBbIKOB IPOBEJeHUS] HAy4HbIX 3KCIIEPUMEHTOB C NPHMEHEHUEeM 3/IeMEHTOB U
YCTPOMCTB HeJTMHENHOW ONTUKU

2. Mecro pucuuninssl B crpykrype OITIOII

IMucturuivHa «HenmuHelHas ontuka» (b1.B.JIB.8.2) oTHocuTCs K 6/10Ky 1 (BapyaTHBHAs YacTh).

[MpefuiecTByOUMY  AUCLITIMHAMY,  (OPMUDYIOIUMU  Haya/bHble 3HAHUS, SIBJISIIOTCS
c/efyrolye QUCLUIVIMHBL: VIHTerpanbHas onrtuka, KoMrbloTepHOe MoZie/ipoBaHve U MPOEKTUpOBaHUE
nprbopoB  poToHMKM W onToWMH(pOpMaTHKH, Marematrika, Onruyeckass (usuka, OnTudeckoe
MarepuanoBefienre, OcHOBbI (poToHMKM, Pusrka, PusMueckre OCHOBbI KBAaHTOBOW W ONTHYECKOU
3/IeKTPOHHUKH.

[TocnenyomwymMy  JUCLMIUVIMHAMU ~ SIBASIOTCS:  B3auMojencTBMe ONTUUECKOTO M3Ay4YeHUs C
BeljecTBOM, ['onorpadrueckre MeToZibl B (POTOHMKe M ONTOMH(OpPMaTHKe, PacripocTpaHeHue Jjla3epHbIX
Ty UKOB.

3. TpeboBaHusA K pe3y/jbTaramM 0CBOEHHs JUCIUII/THHBI

[Tporjecc u3yueHus: AUCLIMIITMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLUX KOMIIeTeHI[UH:

— TIK-1 criocoGHOCTBIO K aHa/IK3y MOCTaB/IeHHOM 3a/laur UCc/ejoBaHui B 006/1acTy (POTOHUKY U
OMTOUH(OPMATHKU;

— TIK-2 roToBHOCTBIO K MaTeMaTHueCKOMY MOZETMPOBAHHUIO MPOLIECCOB U 00bEKTOB (POTOHUKH
U OnTOMH()OPMATUKHW, WX WCCAeJOBaHUI0 Ha 0a3e CTaHJAPTHBIX TIAKETOB aBTOMAaTH3WPOBAaHHOTO
TIPOEKTHPOBAHMS ¥ CAaMOCTOSITe/IbHO pa3paboTaHHbBIX IMPOrPaMMHBIX TTPOAYKTOB,;

B pesynbraTe u3yuyeHus JUCLUIUIMHBI CTYAEeHT J0/DKEeH:

— 3HaTh OCHOBHbIE SIBJIEHUS U 3aKOHbI HeJTMHEWHOU ONTUKH

— yMeTb UCMO/b30BaTb COBPEMEHHble MeTO/bl aHanvM3a [Jd pacuéra HeJIMHEeMHOro
B3aUMO/IEMCTBUS U3/yUyeHUs] C BeIleCTBOM; CTPOUThL TIpocTellve QuaMyeckre W MaTeMaThyecKue
Mojienii TIpUOOpPOB (POTOHUKM U ONTOUH(OPMATHKH; OLIEHHWBAaTh BBIUMC/IUTE/IbHBIE TTOTPEIIHOCTH TPH
MO/IeTMPOBAaHUN

—  BJAJieTh TEPMHUHOJIOTHEN, UCTO0Ib3yeMOU B HEJIMHEWHOW ONTUKE; COBPEMEHHbIMU METOAAMU
aHajM3a W pacyéra He/JMHENHOro B3aWMOJEWMCTBHSI U3My4YeHUs C BelleCTBOM; MeTOJAaMM aHaau3a
ONTUYECKUX U OITHKO-PU3NUECKUX CXeM TNPHUOOPOB W HaOMIO[aeMbIX SIBJIEHWH; TPOTPaMMHBIMU
CPeACTBAMU KOMIBbIOTEDHOTO MOJeIUPOBaHUS; MeTOoJaMH OLIeHKM U YMEHbIeHHsl MOrpelHOCTel;
criocobamu rpezcTaBieHust GU3NUeCKOM HHPOPMALMK B MaTeMaTHueCckou U rpaduueckoit opme

4. O0beM ANCHMIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLIMIUIMHBI cocTaBysseT 2.0 3aueTHbIX €JWHMIILI U TIpe/CTaB/ieHa B
Tabmune 4.1.
Tabmuria 4.1 — Tpy0eMKOCTb AUCIUTTUHBI

Bujibl yueOHOM /1esITeTbHOCTH Bcero uacos CemecTpsl

7 ceMecTp
AynuTopHbIe 3aHATHS (BCETO) 54 54
Jlekuym 20 20
IIpakTryeckue 3aHITHS 22 22
JlabopaTopHble 3aHSTHS 12 12
W3 HUX B UHTepaKTUBHOU hopme 40 40
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CamocTosiTenibHast paboTa (Bcero) 18 18

OdopmsieHre 0TUETOB 110 1A00pPaTOPHBIM paboTam

ITpopaboTKa eKIIMOHHOTO MaTepuana

[ToaroToBKa K MpakTUUe CKUM 3aHSITUSIM, CeMHUHApam 4 4

Bcero (6e3 sk3ameHa) 72 72
OO111ast TPYJ0EMKOCTh Yac 72 72
3aueTtHble Eaunnipbl TpygoeMKoCTH 2.0 2.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jensl JUCHUIIMHBI U BU/IbI 3aHATHI
Pa3ziesbl AUCIUTIMHBI ¥ BU/TBI 3aHSITHI TIpUBEZeHbI B Tabwmiie 5.1.
Tabnuiia 5.1 — Pa3genbl AUCHUTIIMHBI M BU/IBI 3aHATHH

Ne Ha3eanusi pa3znenoB JUCLIATIUHBI

Jlekuym
Bcero yacos
(6e3 sK3ameHa)
dopmupyembie
KOMIeTeHI U1

1 |BBepgeHnue 1 IK-1, T1K-2

2 | O6ume BOIIPOCHI HEJTMHEMHOU OTITHKH 9 [TK-1, ITK-2

o | & | © | [IpakTHueckue 3aHATHS
© | © | © | JlaboparopHbie paboThbI
@ | N | = | CamocTosiTesibHas paboTa

3 |TIpeobpa3oBaHue UaCTOThI JTa3€PHOTO 4 24 ITK-1, TTIK-2
W3J/1y4YeHus1 TIPU B3aWMOJZeMCTBUH BOJTH

B OZAHOPOAHBIX HeJIMHeMHBIX cpeaax

4 |TIpeobpa3oBaHue YaCTOTHI TIPH 2 6 0 2 10 [K-1, ITK-2
KBa3UCUHXPOHHOM B3aUMO/IEMCTBUM

BreIHYy)XKjleHHOe paccesiHie CBeTa 2 0 0 1 3 [TK-1, TIK-2
6 |HenuHeliHble SBeHUS B ONTUYECKUX 3 0 0 1 4 ITK-1, T1K-2
BOJTHOBOZ,AX
7 | CamodoKyCcupoBKa 1 3 6 4 4 17 [1K-1, TIK-2
caMo/ie(pOKyCUpPOBKa CBETOBBIX MyUKOB
8 |OG6pareHue BOTHOBOTO (hpOHTA U 2 0 0 1 3 [1K-1, TIK-2
JIpyTye HelIMHelHbIe sIB/IeHUs
Utoro 20 22 12 18 72

5.2. CoaeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copep>kaHuye pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpHBeieHo B Tabnuie 5.2.
Tabsmura 5.2 - CogepykaHue pa3esioB JUCLUTIIVH (TI0 JIEKIUSIM)

CopeprkaHue paszie/ioB JUCLIUTUTUHBI 110

Hassanus pasgenos
JIEKLIUSIM

Tpyn0eMKOCTb,
q
dopMupyeMbie
KOMIIeTeHL[UU

7 ceMecCTp
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1 Beegenue

Llesn v 3a71aum, IpeIMeT U CoZiepyKaHue
Kypca. CoBpeMeHHOe COCTOsIHUE U
HayuHasi mpo0sieMaTrKa HeJTMHeHHOU
OTITHKH.

HToro

[1K-1, ITK-

2 OO611e BOMPOCHI HeJTUHEMHOMN
OTMTHKH

Henunelinas nosnsipusanusi cpefibl Ipy
MTHOBEHHOM OTK/IMKe. OOLuii oAxos K
OIMKCaHHIO0 HeJTMHEUHbIX 3((eKTOB
BTOPOTO NOpsiJKa. D/IeKTPOMarHUTHast
Teopusl HeJIMHeNHBIX 3eKTOB BTOPOro
TopsiJKa.

HNToro

TK-1, TTK-

3 IIpeobpa3oBaHie YaCTOTHI
JIa3epHOTO U3/TyUeHusl TPH
B3aHMO/I€HICTBHU BOJIH B OZJHOPOZHBIX
HeJTMHeNHBIX cpefiaxX

TeHepalysi BOJTHbI CyMMapHOM YaCTOTBI
TIpY KOJUTMHEAPHOM B3aUMO/IeMCTBUM B
HUoOare iuTHs. ['eHepalysi BTOpOM
rapMOHUKHU. Pa30BbIli CUHXPOHU3M TIPH
reHepaliy BTOPOM TapMOHHKH.
TeHepariyist BTOPOY TapPMOHUKH TIPU
Ha/IMuru 06paTHOTO
Bo3elcTBus.[TapameTprueckoe

ycunenue. [lapameTpuueckasi reHeparysl.

HToro

TIK-1, TTK-

4 TIpeobpa3oBaHye UYaCTOTHI IPU
KBa3MCHHXPOHHOM B3aUMOZeHCTBUU

KBa3sucrHXpoHHOe B3auMO/IeliCTBUE B
MepUOUYeCKUX HeJTMHEHNHBIX
cTpykrypax. [lepuoguueckue
JIOMEHHbIeCTPYKTYPHI B
CerHeTosyieKTpukax. MeToabl
(dhopMrpoOBaHysl MHAYLMPOBAHHBIX
JOMEHOB U PerysipHbIX
JOMEHHBIXCTPYKTYP.

HNToro

TK-1, TTK-

5 BelHy)X/IeHHOe paccesiHHe CBeTa

BbIHY>X1eHHOe KOMOWHALIMOHHOE
paccesiHie. BbIHY)KIeHHOe paccesiHue
Manpensiirama-bpunitosHa.

TIK-1, TTK-

6 He/muHeliHble siB/ieHUS B
ONTUYECKHX BOJIHOBO/IAX

HToro

BonHoBogiHast reHepaliyisi BTOpOU
rapMoHuKU. ['eHepaliyisi rapMOHUK Ha
MepUOANUYECKUX JOMEHHBIX CTPYKTypax
BONTHYECKUX BOTHOBOZAX.

HNToro

TK-1, TTK-

7 CaMod0oKyCHpOBKa U
camo/1e()OKyCHPOBKA CBETOBBIX
MyYKOB

PacrmipocTpaHeHue CBETOBBIX IMyYKOB U
CBETOBBIX UMITy/IbCOB B HeJTMHEMHOM
cpene. CamohoKyCHpOBKa

I/ICaMO,[IE(bOKyCI/IDOBKa CBETOBBIX IMYYKOB.

da3z0Bast CaMOMOZYJISALIMS Y KOMITPeCCHS
CBETOBBbIX UMITy/IbCOB.BpeMeHHbIe
ONTUYECKHe COJIUTOHBI.
[IpocTpaHCTBEHHbIE ONITUYECKHE
cosuToHbl. [IpocTpaHCTBEHHBIE

TIK-1, TTK-
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COJIUTOHBI BpoTOpe(PpakKTUBHBIX
KpHCTasylaX U UX B3aUMO/eNCTBUe

Nroro 3
8 O6paiijeHre BoMHOBOTO PpoHTa U | [JuHamuueckas rojorpadus u 2 [TK-1, TIK-
JIpyTvie HeJIMHelHbIe sIB/IeHUs obpairieHre BOJTHOBOTO (DpOHTA. 2

Crioco6bI 0bpaliieHust BOTHOBOTO ()pOHTa
unpuMeHeHus1. OnTryeckast
6ucrabunbHOCTh. HenmHelHbIH
uaTepdepomerp Pabdbpu-Ilepo.

HNToro 2

Wroro 3a cemecTp 20

5.3. Pazgenbl AMCHUIUIMHBI M MEX/UCIMIT/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (MPeAbIAYIMMHA)
U ob0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Paszesnbl JUCLIMTITMHBI U MEXXAUCLUTUIMHAPHBIE CBSI3U C 00ecreunBaromyMu (MpeabIyLIUMU) 1
obecrieuriBaeMbIMH (TTOC/IIYFOIIMMU ) JUCLIATIMHAMM TIPe/ICTaB-/IeHbl B Tab/viie 5.3.
Tabnuiia 5.3 - Pa3gens! AUCLUTIIMHBI M MEXKUCIMIUIMHAPHBIE CBSI3U

Ne pa3pesioB JaHHOM JUCLMITINHBI, /711 KOTOPbIX He0OX0AUMO
Ne| HauMeHoBaHMe IUCLMAIUINH u3yueHre obecrieunBaroLX ¥ 00ecreunBaeMbIX JUCLUIUINH

1 2 3 4 5 6 7 8

[IpeniecTByoLMe AACLUTIIUHBI

1 |WHrerpasnbHas oInTHKa + + + +

2 | KomrmbroTepHoe
MOJe/IMpOBaHue U

+ + + + +
TIPOEKTHPOBaHue MprUOOpOoB
(OTOHUKM U ONTOMH(OPMaTUKH
Maremarvka + + + + + + + +
4 | Ontuueckas py3MKa + + + + + + + +
TITUYECK
O eckoe + + + + + + + +
MarepuasoBe/leHue
6 | OcHOBBI (POTOHUKMN + + + + + + + +
®du3nkKa + + + + + + + +
8 | dusnueckue 0CHOBBI
KBaHTOBOU Y OITUYECKOU + + + + + + + +

3JIEKTDOHHUKH

[Tocnepyroume AVCLUTIIVHGI

1 |B3auMopencTBUe ONTUYECKOTO

+ + + + + + + +
W3/ly4eHUsi C BelljeCTBOM
2 |Tonorpaduueckuie MeTO/bl B N N N N N
(dhoTOoHMKe 1 ONTOUH(POpPMaTUKe
PacripocTpanenun HBIX
3 | PactipocTpaneHue Jyiazep + N N N N N N N

MTyUYKOB

5.4. CooTBeTCTBHE KOMIIETeHI|UM, (JopMUpPyeMbIX NPU U3yUeHUH JUCHMILUIUHBI, 1 BU/I0B 3aHATHMN
CooTBeTCTBYE KOMITeTeHI[MM, (OpMUPYyeMbIX TP WU3YYeHUU [OUCLUIUIMHBI, U BUJOB 3aHSATHI
TIpe/ICTaB/IeHo B Tabmmiie 5.4
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Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYyeMBIX TP W3yUeHWH

VCLIUTUTUHBI
Bunp! 3aHATHI
4]
=
2 S 5
=) = \lo]
= = &= <
= o T =
= I I
il = ° o g
& = L 3 i ®DOopMBI KOHTPOJIS
g 2 2 T 5
s () < a, o
8 = = = &
N4 = @ S
= a 5
> o
© O o
2 : :
~ S
[K-1 + + + + Ortuet 110 /1TabOpaTOpHOIA
pabote, OTipoc Ha 3aHSATHSIX
[K-2 + + + + Ortuet 10 1aboOpaTOpHOMA
pabote, ONpoc Ha 3aHATHUSIX

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3a[Uy 00yueHHs
TexHONMOTMM MHTEPaKTUBHOTO OOyueHWs MpU pa3HbiX ()OpMax 3aHATHA B uyacax TPHUBEJEHbI B

Tabmumie 6.1
Tabsuria 6.1 — TexHOMOTMM UHTEPAKTUBHOTO 00yUYeHUs TIPY Pa3HbIX (hopMax 3aHATHH B yacax
WHTepakT
WHTepakTyBHbBIE NHTepakTrBHBIE
MeTtonpbl HWBHbIE Bcero
TIpaKTUYeCKHe 3aHATUsI | JlabopaTOpHbIe 3aHSTHUS
JIeKLIAU
7 ceMecTp
Pabota B KOMaH/je 4 4 8
PellieHne cuTyarjuoOHHBIX 6 6 12
3a/a4
TIpe3eHTaLK C 4 4
WCII0/Ib30BaHVeM
My/IbTHMeZINA C
obcyxaeHreM
Mosrosou wrypm 4 4
WccnegoBarenbCKui 6 6 12
MeTOJ,
Wtoro 3a cemecTp: 20 10 10 40
Wtoro 20 10 10 40
7. JTabopaTopHBINA NMPAKTUKYM
CojiepskaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmuiie 7.1.
Tabsmura 7. 1 — CopeprkaHue 1abopaTOpHBIX paboT
o L s
= )
g s 5
Z £ 5
= o =
Ha3Banus paszenos Cogep>kaHue 1abopaTopHbIX paboT g S
=
S8
= 52
E s
7 cemecCTp
3 [Ipeobpa3oBaHye YaCTOTEI @®a30BbIii CHHXPOHHW3M IpY T'eHepaLuu 4 IK-1, ITK-

CornacosaHa Ha noprtane N2 6358



J1a3epHOT0 U3/Ty4YeHust NpU BTOPOU FapMOHUKMU J1a3epHOTO M3/TyUeHust 2
B3aUMOZelICTBUY BOJIH B OJHOPOJHBIX |B OAHOOCHBIX KpucTas/uiax. Yacts 1.
HeJIMHeWHBIX cpejax WccnenoBanne KpUBBIX YIJIOBOTO
CUHXPOHH3Ma
@®a30BbIil CHHXPOHHW3M TpY T'eHepaLvu 4
BTOPOY FapMOHMKMU J1a3epHOTO M3/TyUeHusI
B OIHOOCHBIX KpUcTa/iax. Yacts 2.
WccnenoBaHre KpUBBIX TeMIiepaTypHOro
CUHXPOHH3Ma
Htoro 8
7 CaMod0oKyCHpOBKa U AMIIMTYAHAS 371eKTPOONTHUYe CKast [1K-1, TIK-
camoze(hOKyCHpPOBKa CBETOBBIX MOZY/ISILIUS J1a3€PHOTO U3/TyUYeHUs] 2
flyHKos Nroro 4
Wtoro 3a cemecTp 12
8. IIpakTHuecKue 3aHATUSA
Copiep>kaHre MpakTHUeCKUX paboT npuBezieHo B Tabnuie 8.1.
Tabnuiia 8. 1 — CojiepskaHre MpakKTHYeCcKUx paboT
) g =
B 4 =
3 = =
= s 8
Ha3Banus paszenos CopeprkaHye TpakTUYe CKUX 3aHATUN § o = QE
=
&£ =
2 5 ¢
= S
7 cemecCTp
2 O0r1ve BONpOChI HeJTMHEeHHOH Henunelinas nossipusanusi cpefibl Ipy 4 [TK-1, ITK-
ONTUKHU MIHOBEHHOM OTKJIMKe 2
Ntoro 4
3 IIpeobpa3oBaHre YacTOThI ITpeo6pa3oBaHye YaCcTOTHI JIa3epHOTO IK-1, TTK-
J1a3epHOT0 U3/Ty4YeHus NpU V3/Ty4eHus IpYU B3aUMOZeICTBUY BOJIH B 2
B3aUMOZeCTBUU BOJIH B OJHOPOJHBIX | OAHOPOAHBIX HeJTMHEUHBIX Cpejiax.
HeJIMHEeWHBIX cpefax Vtoro 6
4 TIpeoOpa3oBaHue YaCTOTHI ITPU [Tpeo6pa3oBaHue YaCTOTHI TIPU 6 [TK-1, ITK-
KBa3MCMHXPOHHOM B3aUMOJENCTBUM | KBa3UICUHXPOHHOM B3aUMOJENCTBUN 2
Ntoro 6
7 CaMod0oKyCHpOBKa U PacrnipocTpaHeHne CBeTOBBIX IIyYKOB B 6 IK-1, ITK-
camo/ie(hOKyCHPOBKa CBETOBBIX HesIMHelHo# cpefie. CaMOOKyCHpPOBKa U 2
MyYKOB camo/ieOKyCHPOBKa CBETOBBIX ITYyUKOB.
[IpocTpaHCcTBEHHBIE ONITUYECKHE
COJIUTOHBI
Nroro 6
Wroro 3a cemecTp 22

9. CamocTosiTe/ibHasA padora
Buzipl camocTosTeTbHOM paboThl, TPYA0EMKOCTh U (hOpMUpPyeMble KOMITETEHIIUH TIPe/ICTaB/IeHbI B

Tabmumie 9.1.
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Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHLIUH

[<5]
2 3 S
O
o) S =
Bupr camocTosiTennbHON = > T
Ha3saHnus paszenos S = ®opMbI KOHTPOJISA
paboTsI S s 2
=S a =
o ° 2
= S
7 cemecCTp
1 Beepnenue [TpopaboTKa eKIIMOHHOTO 1 [1K-1, Ornpoc Ha 3aHATUAX
Marepua’a [1K-2
Ntoro 1
2 OO61111ie BOTIPOCHI [ToaroroBka K 1 [K-1, Ornpoc Ha 3aHATUSIX
HeJIMHEeWHOU ONTHKHU [PaKTUYe CKUM 3aHATUSM, [1K-2
ceMHHapam
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa
HToro 2
3 IIpeobpa3oBaHue ITogroroeka K 1 IK-1, Onpoc Ha 3aHATHSIX,
YaCTOTHI J1a3epHOTO MPaKTUUeCKUM 3aHATHSM, [1K-2 Ortuer 10 y1labopaTopHO
W3/Ty4YeHUs TIpU ceMHHapam pabore
B3aUMO/IeliCTBHH BOJH B
3aMMOAENC O7IE ITpopaboTKa JIeKIMOHHOTO 1
O/{HOPO/IHBIX HeTMHeHHBIX |\ - epuana
cpezax
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
OdopmreHue 0TUETOB 110 2
nabopaTopHbIM paboTam
Ntoro 6
4 TIpeobpa3oBaHue ITogroroeka K 1 IK-1, Ornpoc Ha 3aHATUSIX
YaCTOTEI [IpU [PaKTUYe CKUM 3aHATUSM, [1K-2
KBa3WCUHXPOHHOM ceMHHapam
B3aUMO/IeliCTBUU
anmonenc ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa
HToro 2
5 BeiHyXzeHHOe ITpopaboTKa JIeKIMOHHOTO 1 IK-1, Onpoc Ha 3aHITUAX
paccesiHue CBeTa Marepua’a [1K-2
HToro 1
6 HenuHeliHble siBieHus B | [IpopaboTKa JeKI[MOHHOTO 1 [K-1, Ornpoc Ha 3aHATUSIX
OIITUYECKUX BOJIHOBOJAX |Marepuaia [TK-2
Ntoro 1
7 CaModhOKyCHpOBKa U [ToaroroBka K 1 [1K-1, Ornpoc Ha 3aHATUSIX,
camofieoKyCHpOBKa MPaKTUYECKHUM 3aHSATUSIM, ITK-2 Otuet 10 1abopaTopHO
CBETOBBIX MyYKOB ceMHHapam pabore
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa
OdopmreHue O0TUETOB T10 2

naboparopHbIM paboTam

CornacoeaHa Ha noprane Ne 6358




Hroro

8 OObpariieHre BOJIHOBOTO

ITpopaboTKa JeKIIMOHHOTO 1 |TIK-1,

Ornpoc Ha 3aHATUSIX

(dbpoHTa U pyrue Marepuasa [TK-2
HeJIMHelHbIe sIB/IeHUs Vitoro 1

Wtoro 3a cemecTp 18

Utoro 18

10. KypcoBas pabora

He npegycmorpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBd€MOCTH CTYAEHTOB

Tabmuiia 11.1 — basibHbIe OIeHKH /IJIsI 3JIEMEHTOB KOHTPOJIsSI

11.1. Ban/bHbIe OLeHKH /11 3/IEMEeHTOB KOHTPOJIsl

. . MakcrmanbHbIN
. MakcyManbHbIN MakcyManbHbIN
DneMeHThI yueOHOM 0asin 3a mepuo/, Bcero 3a
6am1 Ha 1-yro KT c| ©Gann 3a nmepuop,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
7 cemecCTp
Onpoc Ha 3aHITHSX 15 15 15 45
Otuer 110 1Tab0OpaTOPHOMA 18 18 19 55
pabore
Wtoro makcumym 3a 33 33 34 100
Tepuo/,
Hapacraroiym utorom 33 66 100 100
11.2. TTepecuet 0a/1I/I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/eH B Tabuile 11.2.
Tabnuiia 11. 2 — [TepecueT 6a//IOB B OLIEHKU 3a KOHTPOJIbHbIE TOUKU
basnnbl Ha 1aTy KOHTPOIBbHOM TOUKH Orenka
> 90% oT MakcUMasbHOI cyMMbI 6annoB Ha gaty KT 5
Ot 70% no 89% oT MakcuMasbHON cyMMbl OansioB Ha gaty KT 4
Ot 60% 10 69% OT MaKCMMaJIbHOM CyMMBI OasiioB Ha Aary KT 3
< 60% oT MakcuMasnbHOM cymMmMmbl OansioB Ha gaty KT 2

11.3. Ilepecuet cymMMbI 6a/IJIOB B TPAAAMIIMOHHYIO U MEXX/[yHAPOJHYIO OL{€HKY
ITepecueT cymMMbl 6a/UI0B B TPAAWLIMOHHYIO U MEXKAYHAPOJHYIO OL|eHKY TpeJicTaB/ieH B Tabsuiie

Elg)ﬁﬂua 11. 3 — ITepecueT CyMMbI 0a/I/IOB B TPAJULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY
WToroBast cymMmma 6asios,
Ouenka (I'OC) YUUTBIBAET YCMEIIHO CAAHHBIN Ouenka (ECTS)
JK3aMeH
5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0poi110)
4 (xopolLo) (3auTeHO) 75 -84 C (xopor10)
70 -74
— D (y#OBI€TBOPUTEJILHO)
3 (YZ0oBNeTBOPUTE/IBLHO) (3aUTeHO) 60 - 64 E (HocpeAcTaerio)
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2 (Hey[0B/IETBOPUTENBLHO) (He

3auTeHo) Huke 60 6ammoB F (HeyzmoBieTBOpUTEJIEHO)

12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCHUILTHHBI

12.1. OcHoBHas 1uTeparypa

1. BezmeHue B HeNMHEHHYIO ONTHKY: YueOHoe mocobue / IlanmapoB C. M. - 2012. 41 c.
[DnekTponHbIii pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/2059, cBo60JHBI.

2.  OcHOBBI (hr3MUECKON M KBAHTOBOM ONTHKHU: YueOHoe rmocobue / [Tlanmapor B. M. - 2012. 197
c. [OnekrponnbIii pecypc] - Pexxum poctyna: http://edu.tusur.ru/publications/750, cBOGOJHBIT.

3. ®ortopedpaktrBHbie 3(hGhEKTHI B 37MEKTPOONTHUYECKHUX KpPHCTalIaxX : YdeOHoe mocobue /
[lanpapoB B. M., Mangens A. E., Illangapos C. M., Bypumos H. U. - 2012. 244 c. [SneKTpOHHBIN
pecypc] - Pexxum poctymna: http://edu.tusur.ru/publications/1553, cBo60OAHBI.

12.2. lonosiHMTE/IbHASA JIMTEpaTypa
1. WudopmamyonHas ontuka / Iloxg pes. H.H. ErtuxeeBa. YueGHoe mocobue — M.,
N3parensctBo MOU, 2000. - 516 ¢ (Hamuuue B 6ubmoreke TYCYP - 19 3k3.)
2. Tluxtua A.H. Ontrueckas 1 KBaHTOBasl 37eKTPOHUKA. YueOHUK s BY3oB.- M.: Beicias
mkona, 2001. — 574 c. (Hanuuue B 6ubmoreke TYCYP - 150 3k3.)
3. TlpuknazsHas HenvHelHas onTyka: yuebHoe rocobue / IT. I1. Teiiko. — Tomck: TYCYP, 2007.
— 109 c. (Hammume B 6ubmoreke TYCYP - 83 3Kk3.)

12.3. YueOHO-MeTogUECKOE IT0CO0HEe U MPOrpaMMHoOe obecreueHne

1. AMmmTyaHas 371eKTPOOINTHYecKass MOZAY/IALMSA Ja3epHOro U3ny4yeHUs: MeToauueckue
yKasaHus K JabopaTopHoii pabore mo Kypcam "HemuHeiiHas ontuka" u "KorepeHTHass omnTHWKa U
rosiorpadusi” A cTygeHToB HarpasieHuit 200700 "dortoHuka u ontouHdopmarvka' u 210100
"DnekTpoHMKa U HaHo3neKTpoHuka" / Illangapo C. M., Bypumos H. U. - 2014. 19 c. [SneKTpOHHbIN
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/4103, cBo60HBIM.

2. Da30Bblii CUHXPOHM3M TIpDU TeHepaliyd BTOPOM TapMOHMKM Jla3eDHOTO U3/yueHusi B
OZIHOOCHBIX KpHCTa/UIaxX : MeToarueckue yKka3aHus K jjabopatopHoii pabore / [llangapos C. M., Bopoaux
M. B. - 2012. 21 c. [DOnekrpoHHbili pecypc] - Pexxum pgoctyma: http://edu.tusur.ru/publications/1893,
CBOOO/THBIM.

3. HenuneiiHas ontuka: MeToauueckde yKasaHUsi K TPaKTMUeCKUM 3aHATUSAM U 10
camoCTosTe/IbHOM pabore s cryfeHToB HampaieHusi 200700 "d®oroHuka u ornrtouH(opmaruka' /
[Mangapos C. M. - 2014. 33 c. [DnektpoHnbii pecypc] - Pexum  goctyna:
http://edu.tusur.ru/publications/4109, cBOGOHBIT.

12.4. Ba3bl AaHHBIX, HH()OPMALIMOHHO CIIPABOYHbIE M MOUCKOBbIE CUCTeMbI
1. O6pa3oBatenbHbIi optan TYCYP
2. Bubmoreka TYCYP

13. Marepua/ibHO-TeXHHYECKOe o0ecreyeHHe JUCHUILTHHBI
OKcrniepuMeHTalbHO-U3MEPHUTe/IbHbIE YCTAaHOBKU [I/isE  TIPOBeZieHHs1 1abopaToOpHBIX paboT 1o
JUCLIATIIHE

14. ®oHp OLeHOYHBIX CPe/CTB
@DOH/I, OLIEHOYHBIX CPe/CTB IIPUBeJleH B TIPUJIOKEeHNUH 1.

15. MeTopnueckre peKOMeH/Jaliiy 110 OPraHU3aliuy U3yYeHUs JUCLUILINHbI
be3 pekomeHalu.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
HenuHelHasa onTUKa

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noAroToBku (cnernuanbHOCTh): 12.03.03 doToHUKaA ¥ onTouH(popMaTHKa
HanpasnenHocTs (1ipo¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJJHbIX U NEPUOJUUECKHX CTPYKTYP
dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 4

Cemecrtp: 7

YuebHbIi 171aH Habopa 2014 roga

Pa3paboTumku:
— Befyluii 271eKTpoHuK Kad. 311 bopoaun M. B.

3aueT: 7 cemecCTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

MOZIeTMPOBaHKIO TPOLIECCOB U 0OBEKTOB
(OTOHMKY M ONTOMH(OPMATUKU, UX
MCC/Ie[JOBaHUIO Ha 6a3e CcTaHAapTHBIX NTAKeTOB
aBTOMAaTU3MPOBAHHOTO TIPOEKTUPOBAHUS U
CaMOCTOATE/IbHO pa3paboTaHHbIX
MPOrpaMMHBIX POJYKTOB

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
IK-1 CTIOCOOHOCTBIO K aHa/IU3y M0CTaBIeHHOH L o/mkeH 3HaTh OCHOBHBIE SIBJIEHUS U
3a/lauM UCCIeIOBaHUM B 00/1aCcT (DOTOHUKW M | 3aKOHBI HEJTAHEHHOMW OTITHKH
OMTOUH(OPMATHKU [oiokeH yMeTb UCIIO0/b30BaTh
[TK-2 TOTOBHOCTBIO K MareMaTruyeCcKOMy COBPEMEHHDIE METO/IBI aHa/Ii3a A1

pacuéTa HeJTMHeNWHOT0 B3aUMO/eHCTBYS
W3/Ty4YeHHsi C Bel|eCTBOM; CTPOUTh
ripocTeiiive Gpusnueckue u
MaTeMaThyeCcKre MOo/ieJid IPUO0pPOB
(hOTOHHKM U ONTTOMHGOPMAaTHKY;
OLIeHMBaTh BbIYMC/IUTEIbHbIE
TIOTPeIITHOCTH TIPU MO/Ie/TUPOBAHNHY;
[lo/oKeH BnazieTb TEpPMUHOJIOTHEH,
WCII0/Ib3yeMOM B HeJTMHEHHOM OITHKe;
COBpeMeHHBbIMH MeTOJjaMU aHa/ir3a u
pacuéTa HeJTMHeNWHOT0 B3aUMO/eHCTBYS
M3/Ty4YeHusi C Bell|eCTBOM; MeTOo/laMu
aHaJI3a OTNTUUeCKUX U OTTHKO-
¢pu3rueCcKrx cxeM MprUOOPOB U
HabMI0aeMbIX SIBJIEHHM; TTPOrPaMMHBIMU
Cpe/CTBaMH KOMITbIOTEPHOTO
MO/Ie/TUPOBAHUST; METOJJaMU OLIeHKU U
yMeHbILIeHHsI TIOTPeLTHOCTeH; criocobamu
ripe/icTaB/ieHus r3uueckol nHMopMaluu
B MaTeMaTH4eCcKol U rpaduueckoii popme;

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OLI€EHUBAHUS KOMITETEHIMM Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEeHLIMH 110 3Taram

ITokasarenu u
3HaThb YMmeTb Bnagets
KPUTEPUH
OtmuHo (BeicoKuH | ObnazmaeT dakTrueckumu | ObaaeT fuarna3oHOM KouTponupyet paborty,
YPOBEHb) Y TEOpeTHUeCKUMHU MPAaKTUYeCKUX YMEHWM, | TIPOBOJMUT OLIEHKY,
3HAHUSIMH B TIpe/iesiax TpeOyeMbIX /JIsi Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobeM
Xoportio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIEL, |O6MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a
yPOBEHbB) TIpOoLIeCChl, 00IIHe MpaKTUUeCKUX YMEHUH, | 3aBeplleHue 3a/jau B
TIOHSATHS B Mpejienax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
n3yyaeMoi obacTu orpeZie/IeHHBIX TIP00JIeM B | IPUCTIOCabIMBaeT CBOe
obsiacTu Uccie[OBaHus TioBe/ieHue K
00CTOsITENTHCTBAM B
peleHHH pobiem
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YnoBneTBoOpUTeTbH
0 (1oporoBbIv
YPOBEHb)

O6nagaet 6a30BLIMHU
00IIMMU 3HAHUSIMU

O6agaeT 0CHOBHBIMH
YMEHUSIMH, TPeOyeMbIMU
TSI BBITIOJTHEHHS TTPOCTHIX
3ajau

PaboraeT nipu ripsiMmomM
Ha0J/TFOIe NN

ONTOMH(OPMATHKH.

2 Peamu3anus KOMIIEeTeHI[UH

2.1 Kommnerenuus ITK-1
[TK-1: criocoGHOCTBIO K aHa/lM3y TIOCTAaBJIeHHOW 3alaud MCC/Ie[0BaHUM B 00/acTy (OTOHUKHU U

st hopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIETeHL[UM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJIb3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabuiie 3.
OPMHUPOBaHUs1 KOMIETEHLIMU U UCTIO/b3yeMble CPeiCTBa OLIeHUBAHUSI

Tabnumia 3 — STankl

OIITUKHU

a”asusa a1 pacyérta
HeJTMHeHOTOo
B3aUMO/IeHCTBUS
W3/Ty4YeHHsl C Bell|eCTBOM;
CTPOUTD MPOCTeHIIIIe
¢dusmueckue u
MaTeMaTuyecKre Mofenu
npruOOpOB, CXeM,
YCTPOMCTB U yCTAaHOBOK
3JIEKTPOHUKU U
HaHO3/IeKTPOHUKHU

CocraB 3HaThb Y™meTb Bnagets
CopeprkaHue OCHOBHBbIE SIB/IEHUS U WCII0/Tb30BaTh TePMHUHOJIOTHEH,
3TaroB 3aKOHbI HeJIMHEWMHOU COBpPeMeHHbIe MEeTObI WCI0/Ib3yeMOU B

HeJTMHeMHOH! ONTHKE;
MeTO/IlaMH aHa/u3a
ONTHYECKUX U ONTHKO-
bu3MUeCKUX CXeM
rprbOpOB U
HaO/MI0JaeMBbIX SIB/IEHUH;
MTPOrPaMMHBIMH
Cpe/iCTBaMH
KOMITbIOTEPHOTO
MO/Ie/TUPOBAHKS

Bunpl 3aHATHI

* VIHTepakTUBHbIE
TIpaKTUUeCKUe 3aHSTHS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHSTHS;
* VHTepakTHUBHbIE
JIeKLIUY;

* [IpakTHhueckue
3aHSATUS;

* JlaboparopHbie
3aHATUS;

¢ Jlekuuy;

* CamocTodTenbHas
pabora;

* UHTepakTuBHbIE
MIpaKTUUeCKUe 3aHSTHUS;
* UHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* lIHTepakTUBHbIE
JIeKLIUY;

* TIpakTHUueckue
3aHSATUS;

* JlabGopaTtopHble
3aHATHS;

* Jlexuuwy;

* CamocTosiTe/ibHast
pabora;

* lHTepaKkTHUBHBIE
MpaKTUYeCKHe 3aHsTHS;
* lHTepaKkTHUBHBIE
nabopaTopHble 3aHSATHUS;
* JlaboparopHbie
3aHSATHS;

* (CamocTosTenbHas
pabora;

Wcnons3yemMsble
cpeAcTBa
OLleHVBaHUs

* Otyet no
nabopatopHoii pabore;
* Oripoc Ha 3aHATHUSIX;
* 3auerT;

* Otyet no
nabopatopHoii pabore;
* Onpoc Ha 3aHATHUSAX;
* 3aueT;

* Otyet no
nabopatopHoii paboTe;
* 3auert;

dopMy/nMpoBKa T[OKasaTesieldd M KPUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHLMM TIpUBe/leHa B

Tabuie 4.
Tabnuiia 4 — IToka3aTe/iu ¥ KpUTEPUU OL[eHMBAHMsI KOMIIETeHL[MH Ha JTarnax

CocraB 3HaThb YmeTb Bnagets
OminuHo * CTYZeHT aHa/lMu3upyeT | ® CTYZAeHT * TePMUHOJIOTUEN,
(BBICOKHI YPOBEHb) | CBSA3H MEXKY CaMOCTOSATE/ILHO HCIIO/Tb3yeMOH B

Pa3/IMYHBIMU TTOHATUAMUA

BBIOMPAET U UCTIOJb3YeT

HeJTMHeMHON ONTHKe;;
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HeJTMHeHHOM OITHKY;

* CTYHeHT Tpe/iCTaB/IsieT
CrocoObl U pe3y/bTaThbl
WCTI0/Tb30BaHUS
Pa3IMUHBIX (HH3UUeCKUX
MoZieier HelTMHeMHbBIX
TIPOL[eCCOB,;

ONTHUMAJIbHBIM METO/
aHa/iM3a HeJITMHeMHOTo
B3aUMO/IeHCTBHS
W3/TyueHUsi C BelljeCTBOM
TIPUMEHUTEeTBHO K
3a/iaue;

* CTY[eHT

* CaMOCTOSITEeSTbHO
BBIOMPAeT M KOPPEKTHO
MIPUMEHSIET
OTTUMaJIbHbIE METO/IbI
aHa/IM3a ONTHYECKUX U
ONTUKO-(DU3NUeCKUX
cxeM TIpUOOPOB U

ONTHKW,
* CTy[eHT AaeT
OMHCAaHWe OCHOBHBIX
TIPOLIeCCOB, SIBJIEHUM
HeJTMHeMHON OITUKUY;

* CTY[eHT 3HaeT
OCHOBHbIE METO/IbI
pellieHus1 TUTIOBBIX 3a/jau;

M3BeCTHBIE MEeTO/IbI
aHa/iv3a HeJIMHEeMHOT o
B3aUMO/IeHCTBHS
W3/Ty4YeHusi C BellleCTBOM,
U yMeeT KOPPeKTHUPOBATh
CBOIO paboTy mpu
oOHapy>XeHUH
yKa3aHHbIX OLTUOOK;

* CTYZEHT C
He3HAUUTeTbHBIMU
oIIMOKaMH UCTIOb3YeT
CyILleCTBYIOLLe MOJIe/TN
OTTHYEeCKUX TPOL[eCCOB
JUIs1 aHa/IM3a
(GYHKLIMOHUPOBaHUS
YCTPOWCTB OINTHYECKOMN
3JIEKTPOHUKH U CTIOCO0eH
WCTIPaBJIATh OIIMOKU MPH
oOHapy>XeHuH;

* CTygeHt CaMOCTOSITeJTbHO CTPOUT | HabMI0JaeMbIX SIBIEHUH;
MaTreMaTudeCcKu MO/ie/Tv TIPOLIeCCOB, * CaMOCTOSITE/IbHO
000CHOBBIBAET BBIOOP JIeXKall[uX B OCHOBE BBIOMPAET M KOPPEKTHO
MeTO/Ia Y II/IaH peleHusi | NMPUOOPOB U yCTPOMCTB HCTIO/b3yeT
3a/1aui; ONTHUYeCKOU HeoOX0[UMBbIe
3/1eKTPOHUKW; TporpaMMHbIe Cpe/iCTBa
KOMITbIOTEPHOTO
MO/le/TMPOBaHMS;
Xopouio (6a30BbI | ¢ CTyeHT MOHUMAeT * CTY/[EHT KOPPEKTHO * BIajeer
yPOB€Hb) CBSI3U MEXY TIpUMEHSsIeT U3BeCTHhIe TePMUHOJIOTHUEH,
pa3/IMYHbIMU MOHATUSIMU | METOZbl aHaTM3a WCII0/Tb3yeMOM B
He/IMHEeNHOM OITHUKY; HE/TMHEeMHOT0 HEeJIMHEeMHOH OIITHUKE;;
* CTy[eHT UMeeT B3aUMO/IeCTBUS * KOPPEeKTHO TpUMeHsIeT
rpeAcTaB/IeHUEe O M3J/IydeHHs: C BEIeCTBOM; | pa3/IUyYHbIe METO/bI
(br3MUe CKUX MoJessax * CTy[eHT KOPPEeKTHO aHa/M3a ONTUYeCKUX U
He/IMHeWHBIX TIPOL[eCCOB; | HCIO/b3yeT ONTUKO-(DU3NUeCKUX
* CTyeHT CYILIECTBYIOII[E MOJIE/I | CXeM MPUOOpPOB U
aprymeHTupyet BbIﬁOp OIITUYECKHUX IIPOLIeCCOB Haﬁﬂfo,qaeMLIX ﬂBHeHHﬁ;
MeTOo/a pelnleHus 3ahauy; | A4 aHa/M3a * KOPPEKTHO HCIIOIb3YET
COCTAaBJIAeT IJIaH (byHKLII/IOHI/IDOBaHI/IH HEO6XO,ZLI/IMI:IE
pelleHust 3aJjauu; YCTPOMCTB ONTUYECKOU TporpaMMHbIe Cpe/iCTBa
* CTYZleHT rpadryecKy S/IEKTPOHUKY; KOMITLIOT@PHOT'O
WJTIOCTPUPYeT 3a/auy; MO/le/TMPOBaHMS;
YIOB/IETBOPUTE/IBH | * CTY[EHT aeT * CTYZHeHT C * BlajieeT
0 (ToporoseIi orpe/ie/ieHUsI OCHOBHBIX | He3HauWuTeTbHbIMU TePMUHOJIOTUEH,
YPOBEHD) TIOHATUN HeTMHeMHOU OIIIMOKaMH TTPUMEHSIET WCIO0/b3yeMOU B

HeJTMHeMHOU ONTUKE;;

* C He3HAUUTE/TbHBIMHU
OLIMOKaMH MPUMEHSIET
M3BECTHBIE METO/IbI
aHa/M3a ONTHYEeCKUX U
OTITHKO-(HU3HUEe CKUX
cxeM npruOOopoB U
Ha0/MI0/laeMbIX SIBJIEHHH;
* HCIO0JIb3yeT U3BECTHBIE
MporpamMMHbIe CpeJiCTBa
KOMITBIOTEPHOTO
MOZIe/TAPOBAHUS /IJIST
pelleHHsT CTaHJapPTHBIX

3azay;
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ONTOMH(OPMAaTHKH,

Tabmuiia 5 — Orarbl

2.2 Kommnerenuus ITK-2
[TK-2: TOTOBHOCTBIO K MaTeMaTH4eCKOMY MOJe/TMPOBAaHHIO TMPOLECCOB U 00beKTOB (POTOHUKU U
UX WCCIeNOBaHMI0O Ha 0a3e CTaHAAPTHBIX TIAKETOB AaBTOMAaTHU3UPOBAHHOTO
NIPOEKTUPOBAHUS M CAMOCTOSITeTbHO pa3paboTaHHBIX TIPOTPaMMHBIX MIPOZAYKTOB.

st bopMUpOBaHKS KOMITETEHITUH HEOOXOAMMO OCYILeCTBUTD Psifi 3TAroB. JTarbl pOpMUPOBaHHUs
KOMITETeHLIUH, TpUMeHsieMble [l 3TOTO BUZBI 3aHATHA M HCIONb3yeMble CPeACTBAa OLleHHUBaHMUs
Tpe/icTaB/IeHbI B Tabsurie 5.
OPMHPOBaHHsI KOMITETEHIIUH 1 UCTI0/Ib3yeMble CPeICTBA OLleHUBaHMUsI

OINTHKH; MeXaHU3MbI
BO3HUKHOBEHUS
MOTpPelHOCTeN MpU
MOZle/TMPOBaHUH

aHanu3a Jj1s pacuéta
HeJIMHEeHOTI 0
B3alMO/IeHCTBUS
W3/lyyeHUsi C BelljeCTBOM,;
OLIeHWBATh
BBLIUMC/IUTE/IbHEIE
TOTPeIHOCTH TpU
MO/le/TUPOBAaHUM

CocraB 3HaThb YmeTb Bnagetb
CopneprkaHue OCHOBHbIE SIBIeHUS U WCTI0/Tb30BaTh TePMHUHOJIOTHEH,
3TaroB 3aKOHbI HeJIMHEMHOM COBpPeMeHHbIe MeTO/Ibl WCII0/Ib3yeMOM B

HeJIMHEeIHOM OITHKe;
MeTOZlaMH OLIeHKU U
yMeHblIeHUsI
TIOTPeIITHOCTel;
criocobamu
Tipe/iCTaB/IeHUsI

¢busnueckoil nHGOpMaLK

B MaTeMaTHueCKOU 1
rpaduueckoii popme;
MPOrPaMMHBIMU
CpefCcTBaMU
aBTOMaTH3UPOBAHHOTO
MO/Ie/TUPOBAHUS U
ITPOEKTUPOBAHUS

Buzpbl 3aHATHI

* lHTepakTUBHBIE
TIpaKTUYeCKUe 3aHATHS;
* lHTepakTUBHBIE
nabopaTopHbie 3aHSITHS;
* VHTepakTUBHbIE
JIeKLVY;

¢ [lpakTrhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTosTe/bHas
pabora;

* NHTrepakTuBHbIE
TpakTUYeCKUe 3aHATHUS;
* NHTrepakTuBHbIE
nabopaTopHbie 3aHSTHUS;
* JHTepaKkTUBHbIE
JIeKLUY;

* [IpakTuueckue
3aHATUS;

* JlabGopaTtopHble
3aHATHS;

* Jlekuuuy;

* CamocTosiTe/ibHas
pabora;

* lHTepakTUBHEBIE
TpaKkThYeCKue 3aHsATHS;
* lHTepakTUBHEBIE
nabopaTopHbie 3aHSITHS;
* JlaboparopHbie
3aHATHUS;

* CamocTosiTe/bHas
pabora;

Ncronb3yembie
cpefcrTBa
OLleHUBaHUs

* Otyet no
naboparopHoii pabore;
* Ornipoc Ha 3aHATHUSIX;
* 3auerT;

* Otyer no
naboparopHoii pabore;
* Onpoc Ha 3aHATHUSAX;
* 3aueT;

* Otyet no
naboparopHoii pabore;
* 3auert;

dopMynupoBKa MoKa3aTesiell U KpUTepHeB OLleHHMBaHUS [laHHOU

KOMITIeTeEHIIUM TIpUBELE€HA B

Tabnme 6.
Tabnuiia 6 — IToka3aTe/iM M KpUTEPUU OL[eHUBAHUSI KOMIIETeHL[MH Ha 3Tarnax

CocraB 3HaThb YmeTb Bnagetb
OT11nuHO

(BBICOKHMI YPOBEHbD)

* CTYJEeHT 3HaeT
OCHOBHbI€ SIBJIEHUS U
3aKOHBI HeJITMHEeHHOM!
OTITUKH, [IOHUMAET CBSI3b
MeXJy HUMH,

* CTYZeHT ymeeT
CaMOCTOSITE/TEHO
BBIOMPATh U KOPPEKTHO
WCITI0/Tb30BaTh
OTNITUMaJIbHbIE METO/bI

* CTY/[IeHT B/ajieeT
TepPMUHOJIOTUEH,
WICII0/Ib3yeMOM B
HeJTMHeMHOHN ONTHUKe;

* CTY[eHT BafieeT
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CaMOCTOSITE/IHO
aHa/IM3UPyeT TIPOLeCChI
HeJTMHEeWHOTOo
B3aUMO/IeHCTBUS
W3/TyueHusi C BellleCTBOM;
* CTYZIeHT 3HaeT
MeXaHH3MbI
BO3HHMKHOBEHHUSI
TIOTPeIHOCTeN Mpu
KOMITbIOTEPHOM
MO/IeTUPOBAHUM;

* CTY[IeHT 3HaeT
METOAMKHN YMeHbIIIeHHs
TIOTPeITHOCTel
KOMITbIOTEPHOTO
MO/IeTUPOBaHUS;

aHa/v3a 114 pacuéra
HeJIMHeMHOTo
B3aUMO/IeHCTBHS
W3/TyueHUsi C Bell[eCTBOM;
* CTY[eHT yMeeT
CaMOCTOSITe/IbHO
KOPPEKTHO PaCCUUTHIBATh
TIOTPeITHOCTH
MO/Ie/TUPOBAHUSIS U
HAXOIUTh CIIOCOOKI
yMeHbIlIeHHs
TIOTPeITHOCTel;

MeTO/[JaMH OLIeHKU U
YMEHbIIIeHUS
TIOTPEeITHOCTeH;

* CTYJeHT BlajeeT
criocobamu
rpe/iCTaB/eHUst
(bu3mnueckoit
vH(opmaluu B
MaTeMaThueCKou U
rpaduueckoit Gpopme;

* CTyJeHT
CaMOCTOSITe/TEHO
BbIOMpaEeT U KOPPEKTHO
WCTIONb3yeT
Heo0XxoJuMbIe
MporpamMMHbIe Cpe/iCTBa
KOMITbIOTEPHOTO
MOZIeJTAPOBAHUS U
MIPOEKTUPOBAHHUS;

Xoportio (6a30BbIit

* CTYJeHT 3HaeT

* CTYyZeHT ymeeT

* CTY[IeHT BlajeeT

OLIeHKH TIOTPeITHOCTeM
KOMITbIOTEPHOTO
MO/Ie/TUPOBAHUS;

* CTY[EeHT yMeeT
WCI0J/Ib30BaTh U3BECTHbIE
MeTOZbl aHa/In3a Jijist
pacuéTta HeJITMHEeHHOTO
B3aUMO/IeHCTBHS
W3/ly4eHUsi C BelleCTBOM;

YPOBEHb) OCHOBHBI€ SIBJIEHUS U CaMOCTOSATe/IbHO TePMUHOJIOTHUEN,
3aKOHbI HeJTMHEMHOU BbIOMPATh U KOPPEKTHO WCII0JTb3yeMOM B
ONTUKY, TOHUMAET CBSI3b | HCIO/Ib30BaTh HeJIMHeNHOM OITUKe;
MeX/ly HUMU; ripyemsieMble MeTO/bl * CTY/[IeHT B/ajeeT
* CTYJEHT 3HaeT aHanu3a Jyisl pacuéTa MeTO/lJaMHU OLIeHKH
MeXaHU3MbI HeJIMHEMHOro TOTPeLIHOCTeH;
BO3HUKHOBEHHUS B3aUMO/EHCTBHS * CTY[EeHT BiaJieeT
HOFpEH.IHOCTEFI rpu M3/IyueHHs C BEeIeCTBOM; | criocobamMu
KOMIIbIOTEPHOM ¢ CTYAEeHT ymMeeT TpeacTaB/IeHUs
MO/le/IMPOBaHUH; CaMOCTOSATe/IbHO (bu3mnueckoit
KOPPEKTHO PaCCUUTHIBATh | pHGMOpMAI[UHU B
BBIUMCJ/IUTE/IbHBIE MaTeMaTHU4eCKou U
TIOTPEeLIHOCTH rpaduueckoii popme;
MOZI€TMPOBaHNA; * CTYZeHT KOPPeKTHO
WCII0JIb3yeT
HeoOXoJuMbIe
TporpaMMHbIe CpeJiCTBa
KOMITbIOTEPHOTO
MO/leJTUPOBAaHUS U
MPOEeKTUPOBAHUS;
YIOB/IETBOPUTE/IBH | * CTY[EHT 3HaeT * CTYyJeHT ymeeT * CTY[eHT BlajeeT
0 (TIOpOroBEIi OCHOBHBIE SIB/IEHUS U pacCUnTHIBaTh TePMUHOJIOTHEH,
YPOBEHb) 3aKOHbI HEJTMHEMHOU BBIUMCJ/IUTE/IbHBIE WCIO/b3yeMOU B
OITUKU; TIOTPeITHOCTH HeJTMHeMHOU OITUKE;
* CTYAEHT 3HaeT MeToAbl | MOJE/IMPOBAHMS; * CTYAEHT B/1aJieeT

CTaH/JapTHBIMU
TPOrPaMMHBIMU
CpeACTBaMHU [Ijist
CO3[jaHUsI OTUYETOB,
Tipe3eHTalui;

* CTYAEHT UCIOJIb3yeT
W3BeCTHbBIE
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MporpaMMHbIe Cpe/iCTBa
KOMITbIOTEPHOTO
MO/1eTMPOBaHUs U
TPOEKTUPOBAHUS [I/IsT
pellieHus CTaH/IapTHBIX

3a71ay;

3 TunoBble KOHTPO/IbHBIE 33/JAHUSA

[5isi peanvi3aliiu BhIllleTiepeurc/IeHHbIX 3a7iad 00y4yeHHsl UCTIOJb3YIOTCSl TUTIOBbIE KOHTPOJIbHBIE
3aJlaHUsT WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /i1 OLleHKU 3HaHWM, YMeHHWH, HaBBIKOB W (W/IH) OIIbITA
JiesiTeNTbHOCTH, XapaKTepu3yIoILUX STarnbl (OPMUPOBAaHUSI KOMITeTEHLIMM B TIpOLlecCe OCBOEHUS
oOpa3oBare/IbHOM MTPOTpaMMBbI, B C/IEAYIOIIIEM COCTaBe.

3.1 Tembl OIPOCOB Ha 3aHATHUAX
HenvHeliHast monsipusalysi cpejbl Ip¥ MTHOBEHHOM OTKJ/TUKe
OO0 MOAXOA K ONMUCAaHUI0 HeTMHEeHHBIX 3¢ ¢heKTOB BTOPOTO MopsiIKa
D/eKTpOMarHuTHasi Teopysi HelTMHeWHbIX 3¢(deKTOB BTOPOro Mopsiika
[eHeparLysi BOJTHBI CyMMapHOM 4aCTOThI TPU KOJ/JTMHEApHOM B3aUMO/eHCTBUU B HUOOATe JINTUS
[eHeparysi BTOPOU TapMOHUKH
@Da30BbIi CUHXPOHU3M TPU T'eHepaLid BTOPOM TapMOHUKU
TeHepariyisi BTOpO¥ rapMOHHKH TIPY HAJTMYUK 00PaTHOTO BO3/1€HCTBUS
[TapameTpuyeckoe ycuaeHUe
ITapameTpuueckasi reHepaLus
KBa3ucrHXpoHHOe B3aMMO/ieCTBYe B TepUONYeCKUX HeJTMHeMHBIX CTPYKTYpax
[Teprioguueckyrie J0MeHHbIe CTPYKTYPhl B CETHETO3/IeKTPHKaX
MeTozb! popMUpPOBaHUS UHYLIMPOBAHHBIX JOMEHOB U PETy/SIPHBIX JOMEHHBIX CTPYKTYP
BbIHY>KIeHHOe KOMOMHALIMOHHOE paccesiHue
BeiHyxzieHHOe paccesiHie MaHgenbiTama-bpuiitosHa
BonHoBofiHas reHepaliyisi BTOPOi rapMOHHKU
[eHepaljusi rapMOHUK Ha MepUoiUYeCKUX JOMEHHBIX CTPYKTYpaxX B ONTUUeCKUX BOJTHOBOZAAX
PacripocTpaHeHUe CBeTOBBIX MYYKOB 1 CBETOBLIX UMITY/IbCOB B HEJTMHEMHOM cpejie
CamogokycrpoBKa U caMo/ie(hOKyCUPOBKa CBETOBBIX ITyUKOB
dazoBast CaMOMOZAY/ISALIMSL ¥ KOMIIPECCHsI CBETOBBIX UMITY/IbCOB
BpeMeHHbIe ONTHUeCKHe COMUTOHBI
[TpocTpaHCTBeHHbIE ONTHYECKUE COTUTOHBI
[TpocTpaHCTBeHHbIE COMUTOHBI B (hOTOpe(pPaKTUBHBIX KPUCTaLIaX U UX B3aUMOJENCTBYe
Munamuueckast rofnorpadus 1 obpaiijeHre BOJTHOBOTO (hpoHTa
Crnioco6p1 0OpalijeHHsi BOTHOBOTO ()POHTA U TIPUMeHeHUsT
Onruueckasi 6MCTabUIbHOCTD
Henmnetinsiii uarepdpepomerp ®abpu-Ilepo

3.2 Tembl J1a0OpaTOPHBIX PadoT
@a30BbIii CUHXPOHM3M T[IPU TeHepal[iM BTOPOM TapMOHWKH J1a3epDHOTO W3/Jy4YeHUs B

OJHOOCHBIX KpucTaiax. Yacte 1. McciegoBanve KPUBBIX YIJIOBOTO CUHXPOHU3MA

@a30BbIi CUHXPDOHM3M TMpU TeHepalyyd BTOPOM TapMOHMKHW Jla3epDHOTO U3/1y4yeHUs B

OAHOOCHBIX KPpUCTA/IdX. Yacts 2. I/ICCJ'IE,E[OBaHI/Ie KPUBBIX TEMITEDATYPHOI'O0 CUHXPOHKU3MdA

AMHJII/ITY,[LHEIH 3JIEKTPOOIITHYECKadA MOAYJIALIUA JTa3€PHOT'0 U3/TyUeHUA

3.3 3auét
HenuHeliHas nossipusaiiysi cpefibl Ip¥ MIHOBEHHOM OTKJIMKe
OO1Mii TIoAX0 ] K OMMCaHUI0 HeJTMHEHHBIX 3((heKTOB BTOPOTO MOpsiIKa
OneKTpoMarHuTHasl Teopyst HeJIMHeWHbIX 3(PPeKTOB BTOPOTo Mopsifika
[eHepaliysi BOJTHBI CyMMapHOM YaCTOTHI TTPU KO/UTHHEApHOM B3aUMO/IeHCTBUM B HUOOATe JINTHS
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— T'eHepaljusi BTOpOii TapMOHUKU

— @a30Bblii CMHXPOHU3M IPU IeHepaLyy BTOPO TapMOHUKHU

— TeHepauusi BTOpPOI rapMOHMKY TIPH HAJIMUMU 00PAaTHOTO BO3JeMCTBUS

— IlapameTpuueckoe ycuieHue

— IlapameTpuueckasi reHeparLus

— KBa3sucuHXpoHHOe B3aMO/IeliCTBYE B IepUOUYeCKUX HeJTMHENHBIX CTPYKTypax

— Ilepuopnueckue JOMeHHbIE CTPYKTYPbI B CETHETO3/IEKTPHKax

— MeTtozb! pOpMHUPOBaHUS HHAYLIMPOBAHHBIX JOMEHOB U Pery/IsiPHBIX JOMEHHBIX CTPYKTYD
— BoIHYXIeHHOe KOMOMHAIL[MIOHHOE pacCesiHie

— BeIHyXeHHOe paccesHue ManzesnbiiTama-bpunitossa

— DBosHOBOgHAas reHepaliyisi BTOpOU rapMOHUKU

— Teneparusi rapMOHMK Ha NIepUOJUYECKUX JJOMEHHBIX CTPYKTypax B ONITHYeCKUX BOJIHOBOZJAX
— PacripocTtpaHeHue CBeTOBBIX IYUYKOB 1 CBETOBBIX UMITY/IbCOB B HEJIMHEMHOM Cpefie

— CamodoKycupoBKa U camo/ie()OKyCHPOBKa CBETOBBIX ITyUYKOB

— @a3oBasi CaMOMOZY/ISLIMS M KOMIIPeCCHsI CBETOBBIX UMITY/IbCOB

— BpemeHHble onTHYeCKHe COTUTOHBI

— [IlpocTpaHCcTBeHHbIE ONITUYECKHE COTUTOHBI

— IlpocTpaHCTBeHHbIe COMUTOHBI B (hOTOpe(pPaKTUBHBIX KPUCTa/IIaX U X B3aUMO/|eCTBHe
— Jlunamuueckas ronorpadust 1 obpaiijeHre BOTHOBOTO (hPOHTA

— Croco06bl oOpaliieHHs1 BOJTHOBOTO ()POHTA U TIPUMEHEHHST

— Ornruyeckasi 6UCTabMILHOCTh

— Henunelinsnii naTepdepometp Pabpu-Ilepo

4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellieHus: 3aJjau 00y4yeHHsl UCTIONb3YIOTCS CIeAyIoIiue
MaTepuarbl:
— MeTOAWYeCcKHe Marepuasbl, OrMpefessiiole TMpoLeJypbl OLIeHWBaHUSl 3HaHWM, YMEHUH,
HaBbIKOB U (WIM) OMbITa [AeSATebHOCTH, XapaKTepU3YIOL[UX 3Tarnbl (OpP-MUPOBAHUS KOMIIETEHLIWH,
corsacHo 11. 12 paboueii TporpaMMbl.

4.1. OcHoBHas 1UTeparypa

1. BBegmenue B HemuHeHHYIO ONTHKY: YueOHoe mocobue / IangapoB C. M. - 2012. 41 c.
[DnekTponHbIi pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/2059, cBo60JHBIT.

2. OcHoOBBI (hM3MUECKOM 1 KBAHTOBOM ONTHKM: YuebHoe nocobue / Illanpapos B. M. - 2012. 197
C. [DnexkTpoHHbIN pecypc] - PexkuMm goctyma: http://edu.tusur.ru/publications/750, cBO6OAHBIM.

3. ®oropedpaxTrBHble 3(deKThl B 3/EKTPOONTHUECKUX KpHUCTalIax : YueOHoe mocobue /
[ManpapoB B. M., Maungens A. E., Illangapos C. M., Bypumos H. U. - 2012. 244 c. [DneKTpoHHbII
pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/1553, cBo60AHBI#.

4.2. lonoHUTe/IbHAA IMTepaTrypa
1. WudopmarmonHas ontuka / Ilog pen. H.H. EBtuxeeBa. YuebGHoe mocobue — M.,
W3parensctBo MOMU, 2000. - 516 ¢ (Hamuuue B 6ubmioreke TYCYP - 19 3k3.)
2. Tluxtua A.H. Ontuueckass ¥ KBaHTOBasi JIEKTPOHUKA. YueOHMK Jyist BY30B.- M.: Bricias
mikona, 2001. — 574 c. (Hanuuue B 6ubmoreke TYCYP - 150 3K3.)
3. TlpukinasHas HelvHelHasi onTHKa: yuebHoe rocobue / I1. IT. Ieiiko. — Tomck: TYCYP, 2007.
— 109 c. (Hamuure B 6ubmoreke TYCYP - 83 3Kk3.)

4.3. YueOHO-MeTOANYeCKOe T0co0He U MPOorpaMMHoe odecrieueHne

1. AwmmumiTyaHas 37eKTPOOINTHYecKass MOZAY/ISALMS J1a3epHOro U3nydyeHus: MeToauueckue
yKa3aHWs K JlabopaTopHoi pabore mo Kypcam "HemuHeiiHass ontuka" u "KorepeHTHas omnTWKa U
ronorpadusi” ans crygeHToB HampaBneHudt 200700 "dortonuka u onTtouHdopmatuka" u 210100
"OnekTpoHrKa M HaHO3/eKTpoHUKA" / llanmapos C. M., BypumoB H. U. - 2014. 19 c. [DneKTpoHHBIHA
pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/4103, cBo60HBIM.

2. ®a30BbIM CHHXPOHM3M IIpDU TeHepaluyd BTOPOM TapMOHHKM JIa3epDHOIO W3/IyyeHus B
OZJHOOCHBIX KpUCTa/Iax : MeTofnyeckue ykaszaHus K jabopatopHoii pabore / [llanzapos C. M., Bopoaux
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M. B. - 2012. 21 c. [DOnekrpoHHbii pecypc] - Pexxum pgoctyma: http://edu.tusur.ru/publications/1893,
CBOOOHBIM.

3. HenuneiiHas ontuka: MeToauueckre yKa3aHUsi K TIPaKTMUECKUM 3aHATUSIM U 110
caMOCTOSITe/IbHOM pabore s cryfeHToB HampapieHuss 200700 "doroHuka u ornrouHgopmaruka' /
[MMangapos C. M. - 2014. 33 c. [DOnekrtponHbii pecypc] - Pexum  goctyma:
http://edu.tusur.ru/publications/4109, cBoGoAHBIH.

4.4. Ba3bl JaHHBIX, TH()OPMALMOHHO CIIPABOYHbIE H MOMCKOBbIE CHCTEMBI
1. OG6pasoBarenbHbiii moptan TYCYP
2. Bubmoreka TYCYP
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