MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®D
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCVYP)
YTBEPXIAIO
ITpopekTop no yueGHOM paboTe
II. E. Tposn
«_» 20

PABOYAS ITPOTPAMMA YUYEBHOM JUCLIUITJIMHBI
KorepenTHasi ontuka u rosiorpagus

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noaroroBku (cnenuanbHOCTh): 12.03.03 doToHnka n onTonHpopmMaTuka
HanpasnenHocts (rpo¢uib): POTOHMKA HeJJHMHEeHBIX, BOJTHOBOIHBIX U NEPUOIHYECKHX CTPYKTYP
dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: I, Kadenpa r1eKTpOHHBIX NIPUOGOPOB

Kypc: 4

Cemectp: 7

Y4eOns1ii mnan Habopa 2013 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennaunner
1 Jlexnn 20 20 JacoB
2 IIpaxTryeckue 3aHATUA 22 22 4acoB
3 JlaGopaTopHbie pabOThI 12 12 JacoB
4 Bcero aynuTopHbIX 3aHATUI 54 54 4acoB
5 W3 HUX B MHTEPAaKTUBHON (hopme 40 40 4acoB
6 CamocrosiTenpHas paboTa 54 54 4acoB
7 Bcero (6e3 ax3ameHa) 108 108 4acoB
8 OO0m1as Tpy10eMKOCTh 108 108 4acoB
3.0 3.0 3.E

3auet: 7 cemecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nporokot Ne 58  or« 8 » 2 2017 1
JIUCT COTJIACOBAHUIA

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
BaTeNLHOTO CTaHAapTa Bhiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO MTOATOTOBKH (CIIEIIHATLHO-
ctn) 12.03.03 doronuka u onronHpopmaTuka, yreepxaeHHoro 03 centsops 2015 roma, paccMoTpeHa u

YTBEp)KJCHA Ha 3aceJaHuU Kadenpsl «  » 20 ropa, npoTtokoin Ne
Pazpabotunku:
BeAyILUH 37eKTpoHUK Kad. D11 M. B. bopoaun
npodeccop kad. D11 C. M. llangapos

3aBenyroumii o0ecnieunBaromeit kad.
OI1 C. M. lllannapos

PaGouas mporpamma corsiacoBana ¢ pakynbTeToM, NpoUIUpYyIOIeil 1 BeITycKaromen kadeapamu
HaIpaBJICHUS TOJrOTOBKH (CHIEIIUATBLHOCTH).

Hexkan ©@OT A. U. Bopounn
3aBenyromnuii BeITycKaroIen kag.

OI1 C. M. llangapos
DKCIepr:

npodeccop kadenpa D11 TYCYP JI. H. Opnuxos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dbopMHUpOBaHUE Y CTYIACHTOB TOHUMAaHUS TEOPETUIECKUX M (PU3NUECKUX OCHOB COBPEMEHHOMU KO-
TePEeHTHOW OMTUKH [Tl MOCJEIYIOIIEro HCIONb30BaHUS ITHX 3HAHUU MpHU pa3paboTKe, SKCIUTyaTalluH,
MCCIe0BaHNN (PU3HUECKUX CBOMCTB M ONPEACIICHUH TEXHUYECKUX XapaKTEPUCTHK JIEMEHTOB U ONTHYE-
CKHUX YCTPOMCTB

1.2. 3agaun IMCHMIIINHBI
— pa3BUTHE HABBIKOB MPOBEJECHUS HAYYHBIX HKCIEPUMEHTOB C MPUMEHEHHEM OJJIEMEHTOB M

YCTPOICTB KOT€pEHTHOMN ONTUKU U Tosorpaduu

2. Mecto mucuunimebl B ctpykrype OIIOII
Juctumnaa «KorepenTtHas ontuka u rojorpadus» (b1.B.JIB.8.1) otHocuTcs k 6moky 1 (Bapua-
THBHAS YacTh).
[TpenmecTBYIOMMUMI TUCIMILTHHAME, (QOPMHUPYIOIIUMH HadaJlbHbIE 3HAHMSA, SIBIISIOTCS CIETYIO-
e TUCIUITMHBEL: Matemaruka, OnTuueckue MeTosl 00padboTku nHpopmarmu, Ou3nka.
[Tocnenyromume AUCHUILUTHHAMYA SBISIOTCS: B3anMmojelicTBuEe ONTHYECKOTO M3IYYCHHUs C Belle-
cTBOM, PacnipocTpaHeHHe JT1a3epHbBIX MTyYKOB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— TIK-1 cmocoOHOCTRIO K aHATN3y IMOCTABICHHON 3a]]au CCIIEA0BAaHUH B 001acTH (DOTOHUKH U
ONTOMH(OPMATUKH;

— ITIK-2 rotoBHOCTBIO K MaTeMaTHUYECKOMY MOEIMPOBAHUIO MPOLIECCOB U OOBEKTOB (POTOHUKHU
U ONTOMH(GOPMATUKH, UX UCCIEOBAHUIO Ha 0a3e CTaHJAapTHBIX MaKETOB aBTOMAaTHU3UPOBAHHOTO MPOEKTH-
POBaHUs U CaMOCTOSATENILHO Pa3pabOTaHHBIX MPOTrPAMMHBIX MPOAYKTOB;

B pe3ynbraTe u3ydeHust JUCHUIUIMHBI CTYIEHT JOKEH:

— 3HAThb OCHOBHBIE SIBJICHUS M 3aKOHbI KOT€pPEHTHOM ONTHUKH; OCHOBHBIE NPUHIMIBI (POPMUPO-
BaHMsI KOT€PEHTHOTO W YaCTUYHO KOT'€PEHTHOTO ONTHYECKOr0 M300pa)KeHusi, (hakTopbl, ONpeeIIsole
Ka4eCTBO T0OJIOTpaMM; MPUHIUIBI (QYHKIIMOHUPOBAHUS U3MEPUTENILHOI anmnaparypbl; MEXaHU3Mbl BO3HUK -
HOBEHUS MOTPEIIHOCTEN PU U3MEPEHNUU U 00paboTKe pe3yabTaToB

— yMeTb UCIOJIb30BaTh COBPEMEHHbIE METO/bl aHaIu3a Ul pacuéTa B3auMOJIECHCTBUS U3Iyye-
HUSl C BEIECTBOM; CTPOUTH MpocTeiinne (Qu3nueckue M MaTeMaTH4ecKHe MOJETH MpHOOpOB, CXEM,
YCTPOICTB U YCTAHOBOK AJIEKTPOHUKH U HAHOZJIEKTPOHUKH; OIOMPATh U UCIIOIB30BaTh ISl SKCIIEPUMEH -
Ta HeoOXomuMoe 000pyI0BaHUE U MaTEepPHUAaJIbl; UCIOIb30BaTh U3BECTHBIE METOJUKH SKCIIEPUMEHTAIBHBIX
HCCJIEIOBAHUN B 00JIACTH ONTHKH; PAaCCUUTHIBATH MOTPEIIHOCTH U3MEPEHHSI M HAaXOJUTh CIIOCOObI YMEHb-
IIEHUS TOTPEIIHOCTEN; OLIEHUBATh BBIYUCIUTEIbHbIE TOTPEITHOCTH MPH 00paboTKe pe3yabTaToB

— BJaJeThb TEPMHUHOJIOTHEH, UCIONb3YeMON B KOT€PEHTHOM OINTUKE U Tojiorpapuu; COBpEMEH-
HBIMHM METOJAMM aHAJIM3a M pacuéra B3aMMOJAEHUCTBUSA U3IYy4YCHHS C BELIECTBOM; METOJAMM aHAJIU3a OII-
TUYECKHUX U ONTUKO-(PU3NYECKHX CXEM MpHOOPOB M HAOMIOAAEMBIX SBJICHUH; METOAWKAMHU MPOBEICHHUS
HKCIEPHUMEHTAIbHBIX U3MEPEHUM; IPOIrPAMMHBIMH CPENCTBAMU KOMIIBIOTEPHOIO MOJEINPOBAHUS; METO-
JJaMH OLICHKH M yYMEHBIIEHUs MOTPEIIHOCTEH; criocodaMu mpencTaBieHus GU3nUecKoid nH(popManuy B
MaTeMaTH4eCcKou 1 rpadudaeckoit popme

4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCLUUILUINHBI cocTaBisieT 3.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B TaOIu -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
7 cemecTp
AymutopHsble 3aHATHS (BCETO) 54 54
Jlexknuu 20 20
[IpakTHueckue 3aHATUS 22 22
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JlaGopaTopHbIe pabOThI 12 12
W3 Hux B MHTEpaKTUBHOMN (hopme 40 40
CamocTtosiTenbHas paboTa (Bcero) 54 54
[ToaroroBka k 1abopaTopHbIM padboTam 12 12
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 20 20
CamocTosTenpbHOE H3ydyeHue TeM (BOIIPOCOB) 10 10
TEOPETHUYECKON 4acTHU Kypca

IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 12 12
Bcero (6e3 3x3amena) 108 108
OO6m1ast Tpy1I0€MKOCTh 4 108 108
3auetHble EanHunml 3.0 3.0

5. ConepsxaHue TUCHUTLIMHBI

5.1. Pa3znesnsl JuCHUILIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.

Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIABI 3aHATUH

= = £
= B3
= Q o, _ 5)
3 <9 = 2 Z z g
= 3 o g 8 o QE) =
= S z 2 g 2 > 5
HasBaHus pa3aenoB TUCIUTUIMHBI % % = 5 o 2 &5
= 5 = = s 0 z E
) Qo 9 L=
. 5§ me &R
< ) Q
Q. g c%
= @)
7 cemecTp
1 Beenenue 1 0 0 0 1 IIK-1, IIK-2
2 OnTHYecKUi CUTHAI ¥ €ro mpeodpaso- 3 6 12 25 |IIK-1, IIK-2
BaHUE
3 IIpocTpaHCcTBEHHAs U BpEMEHHAas Kore- 2 0 0 5 7 I1K-1, IIK-2
PEHTHOCTB JIa3€PHOTO U3ITy4YEeHUS
4 KoppensinoHHbIe (YYHKITUH U KOTe- 2 0 0 2 4 [K-1, TIK-2
PEHTHOCTh
5 Onruka CrexiaoB 0 6 8 IIK-1, IIK-2
6 YpaBHenus MakcBesia B HEIMHEHHOM 12 28  |TIK-1, TIK-2
cpene
7 CamodokycupoBka u camoaeokycu- 2 8 4 10 24 |TIK-1, TIK-2
POBKa CBETOBBIX MMYyYKOB
8 Munamuueckas romorpadust [K-1, TIK-2
9 ObparnieHue BOJIHOBOTO (POHTA U JPY- 2 4 ITK-1, TIK-2
TUE HEJIMHEWHBIC SBJICHUS
Hroro 3a cemectp 20 22 12 54 108
Hroro 20 22 12 54 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 - CogepkaHue pa3aesioB NUCIUIUIHH (TIO JICKIUSIM)

HasBanus paszgennos

Copeprkanue pa3aesioB TUCHUTLTAHBI IO
JICKIUSIM

TpynoeMKocCTsb,

dopMupyembie
KOMIIETEHIIUU

7 cemecTp

1 Beenenune

BBenenne B korepeHTHYI0 onTUKY. McTo-
p¥s pa3BUTHUA U CTAHOBJICHHS I'OJIOrPa-

bun.

—_—

Hroro

IIK-1, TIK-

2 OnTHuecKuii CUTHAJ U €T0
npeodpa3oBaHue

[Ipeo6paszoBanue Oypne. [Ipeodpazopa-
nue @penens. [IpeodpazoBanne [upaxa.
IIpeo6paszoBanue ['unbbepra. [Ipeodpaszo-
BaHHE OTCcYeTOB. MIHTErpanbHas onepa-
1ust CBepTKH. DYHKINS KOPPETSIIUH.

HUroro

IIK-1, TIK-

3 IIpocTpaHCTBEHHAs U BpEMEHHas
KOT€pPEHTHOCTB JIA3€PHOTO U3ITYyUEHUS

OzaHO 1 MHOTOMOJIOBBII PEXUM U3ITy4e-
HusA naszepa. Paguyc koppensunu naszep-
Horo u3nyuenus. IlpenensHas mpo-
CTPAHCTBEHHAs1 KOT€PEHTHOCTh U3ITy4e-
HUS OJHOMOJIOBOTO JIazepa. BpemenHas
KOT€pPEHTHOCTh U3JIy4YEHHUS JIa3epa.

Hroro

IK-1, TIK-

4 KoppensioHHbIe QYHKITUU U
KOT€pEHTHOCTh

PacnipocTpanenue B3auMHOM KOTepeHT-
HOCTH. PacripocTpaHeHne CBETOBBIX
BOJIH, (YHKIIMS B3aUMHON KOTEPEHTHO-
cru. [Ipenensabie POpMBI B3aUMHOI KO-
repeHTHOCTU. KorepenTHoe mnose, HeKore-
pentHoe noJie. Teopema Ban [{utrepra-
LlepHuke. 3HaueHUE TEOPEMBI U CIIE[I-
cTBUS U3 Hee. [ludpakius 4aCTUYHO KO-
repeHTHOro u3nydenus. Pacnpenenenue
MHTEHCUBHOCTHU B 00J1acTH HAOIIOACHUS.

Htoro

IIK-1, TIK-

5 OnTHKa CIIEKIIOB

[TonsiTue «cnexkm». Cnekii-kapThuHa
O00BEKTHBHAS M CYOBEKTHBHAS, OCHOBHBIC
CBOMCTBA U yCJIOBHS (OPMHUPOBAHHUSL.
HopwmainbHo pa3BuTas Ciekia-CTpyKTypa,
yCIIOBUS ee HaOMI0/IeHH I, KOHTPACT, UH-
IUBHIyadbHbIN criekiHTepdepenuus B
muddyznom ceere. OnbiT bepua-Tokap-
ckoro. Crieki-unreppepomerpusi. Crioco-
Obl yCTpaHEeHHUsI CTIEKJI-CTPYKTYPHI.

Hroro

IIK-1, TIK-

6 YpaBHeHus MakcBeiia B
HEJIMHEHOM cpenie

MaKpOCKOHI/I‘leCKaﬂ HEeJIWHEHHas ONTHKA.
HOJ’IHpI/ISaIII/ISI 1 BOCIIPUMMYHBOCTDH BCIIC-

IIK-1, TIK-

CornacoBaHa Ha noptane Ne 18954




ctBa. [IIOTHOCTH MOTOKA 3JIEKTPOMArHuT-
HOM 3Hepruu. JHeprus nojs B cpeje.

Hroro
7 CamookycuUpOBKa 1 VYpaBHeHUE 7151 CIIA00U3MEHSFOIITUXCS 2 IIK-1, ITK-
camo1e(hOKyCHpPOBKa CBETOBBIX MIy4YKOB B CIIA00OHEOAHOPOIHBIX Cpe/ax. 2
IIY4YKOB HeycTolunBOCTh HEOTPAaHUYEHHOM IIOC-

kol BosHbI. CamodokycupoBka u aedo-
KYCHpPOBKA rayCCOBBIX ITy4KOB. TerioBas
camo(okycupoBka. /ledokycupoBka cBe-
TOBBIX ITYYKOB.

Hroro 2
8 lunamuueckas romorpadust OcHoBnble oHsTUS. [IpocTeiimas cxema 2 IK-1, ITK-
JTMHaMU4ecKoi ronorpadun. Junamude- 2

ckas ronorpadusi HeCTallHOHAPHBIX BOJIH.
[Ipoueccsl, exalre B OCHOBE JUHAMU-
yeckoi ronorpadun. Peructpupyromiue
cpeasl. [IpakTnyeckoe npruMeHEHUE.

Htoro 2
9 O6pamenue BoHOBOTO hpoHTa M | OOpamenue BorHOBOTO (hpoHTa. Henn- 2 ITK-1, TIK-
JIpyTU€ HEIMHENHBIE SBJICHUS HEWHbBIE ABJICHUS B BOJIOKHE. Henmunen- 2

HEBIE SIBJICHUS B IUIA3ME.

Htoro 2
Hroro 3a cemectp 20

5.3. Paznenbl JMCUMILUIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (NMPeabl Ty IIUMHU)
U o0ecrnieynBaeMbIMU (MOCTEAYIONIMMU) JTUCHUILIHHAMHA
Paznenbl qucHUIIMHBL U MEKIUCHUILTHHAPHBIE CBS3M C 00ECTICUUBAIOIIMMU (MIPEABIAYIIMMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabuIE 5.3.
Tabmuua 5.3 - Pa3nens! AUCHUIUIMHBI M MEKIUCLMITIMHAPHBIE CBSI3U

Ne pazaenoB qaHHONM MUCIMIUIAHEL, 1711 KOTOPBIX HEOOXOIMMO U3YUCHHE
HayMeHOBaHUE TUCIUILINH o0ecreunBaOIUX U 00eCIICYMBAEMBIX JUCLHUILINH
1 2 3 4 5 6 7 8 9
[IpeamecTByromue TUCHUTIITUHBI
1 Marematuka + + + + + + + + +

2 OnTudeckue MeTobl oopa-

+ - + + - -
060TKHM HH(pOpMaALUU

3 dusuka + + + + + + + + +

[Tocnenyromue TUCIUIIITUHBL

1 B3aumozeiicTBue ontuye-
CKOI'O U3JIy4YEHHs C Belle- + + + + + + +
CTBOM

2 PacnpocTpaHeHue J1a3epHbIX
My4KOB

- + - - + - + - -

5.4. CooTBeTCcTBHE KOMIIETEHIMH, (POPMHPYEMBIX NIPH U3YYE€HHUH JMCIHUILIMHbBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU WM3YYEHUH IUCIUIUIMHBI, W BHUIIOB 3aHATHA
npeJcTaBiIeHo B Tabmuie 5.4
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Ta6muia 5.4 — CooTBeTCTBHE KOMIIETCHIIMN U BUJOB 3aHATUH, (POPMHUPYEMBIX TPU W3YYECHHH TUCIUILIH -
HBI

Bunwl 3austuit

®opMBbl KOHTpPOJIS

Komnerenunn
Jlexun

+ | IlpakTuyeckue 3aHATHS
+ | JlaGopaTtopHbie pabOThI
+ | CamocrosTenbHas padoTta

ITK-1 + Ot4er o 1aboparopHoii pa-
6ote, Ornpoc Ha 3aHATUSX,
3auet, BoicTyrienue
(mokinan) Ha 3aHaTuu, Pede-

par

[TK-2 + + + + OtyeT no nabopaTopHoOi pa-
6ote, Onpoc Ha 3aHATHUSAX,
3auer

6. UnTepakTHBHBIC MeTOAbI U (GOPMBI OPraHU3aALNH 00yUYeHUSs
TexHOMOTrUM MHTEPAKTUBHOTO O0Y4eHHUs MPH pa3HbIX (opMax 3aHATUH B 4acax MpPUBEICHBI B Ta-
omure 6.1
Ta6muia 6.1 — TexHoI0rMM HHTEPAKTUBHOTO 00YUYEeHHUs IPU Pa3HbIX popMax 3aHATUH B yacax

HNurtepakr
HNurtepakTuBHBIC WNurepakTruBHbBIE
Metoapr UBHEIE Bcero
MPAKTUYCCKHE 3aHATUA | J1aOOpaTOpPHBIC 3aHATHUS
JIEKIUU
7 cemecTp
Pabora B koMaHze
Pelenne cuTyaliMOHHBIX 6 4 10
3a1a4
[IpesenTanuu c 8 8
HCIIOJIb30BAaHUEM
MYJIETUMEIHA C
00CyXIeHHEM
Mosroso# mrypm 4 4
HccnenoBarensckuii 6 2 2 10
METO/L
Hroro 3a cemectp: 20 10 10 40
Htoro 20 10 10 40

7. JJaGopaTtopHbie padoThI
HanmenoBanue n1abopaTopHbIX padoOT npuBeieHo B Tadbmmue 7.1.
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Tabmuua 7. 1 — HanmeHoBaHue 1a0OpaTOpHBIX padoT

o L=
= 2 =
Q P=a=1
Qo O T
= > O
HasBanus pasnenos HaunmeHnoBaHue 1a00paTopHBIX padoT zF &5
o S E
= o, =
& o 2
= Sl
7 cemecTp
2 ONTUYECKUA CUTHAI U €T0 [IpocTpancTBeHHas GUIBTpaIUs ONTHYC- 4 IIK-1, ITK-
npeoOpa3oBaHue CKUX H300pakeHUI 2
Hroro
6 YpaBHeHust MakcBesia B @®a30BbIi CUHXPOHU3M IIPU F'€HEPALIUH [K-1, TIK-
HeJIMHeHHO cpene BTOPOI FApMOHUKH JIa3€pHOT0 U3ITyUSHHS 2
B OJIHOOCHBIX Kpuctaiiax. Mccnenosa-
HUE YIJIIOBOI'O CHHXPOHH3MA.
Hroro
7 CamodoKycHpOBKa U AMIIIUTYIHAS 3JIEKTPOONTHYECKAS MOLY- IK-1, TIK-
camoz1e(hOKyCUPOBKA CBETOBBIX JSIIMSL JTa3€PHOTO U3ITy4EHUs 2
T1yHiKoB Hroro 4
Hroro 3a cemectp 12
8. IIpakTHYecKkue 3aHATHSA (CEMHUHAPBHI)
HanmMeHoBaHue MpakTHYECKUX 3aHATUH (CEeMMHApOB) NpHuBeaeHO B Tabuuie 8.1.
Tabmuma 8. 1 — HaumeHoBaHMe MPAKTUYECKHUX 3aHATHI (CEMUHApPOB)
3 z S
: | i
HaunmeHoBaHNE NIPAaKTUUECKUX 3aHATUI < > 0
HasBanus paznenoB 5" =5
(cemHrHapoB) g g 2
X g =
e e g
= o
7 cemecTp
2 OnTu4ecKuil CUTHAJ U €ro ®ypbe-ontuka. O6padboTka HHPOpMALIUU 6 IIK-1, TIK-
npeodpa3oBaHue ONTUYECKUMU U aKyCTOONITUYECKUMU Me- 2
TOJAMHU
Hroro 6
6 YpaBHeHus MakcBeiia B [IpeoOpazoBaHue YaCTOTHI Ja3epHOTO U3- IK-1, TIK-
HEJIMHEHOM cpeie JIy4€HUA MPU B3aUMOJICCTBUM BOJIH B 2
OJHOPOJHBIX HEJIMHENHBIX CpEaXx.
IIpeoOpa3oBaHue YaCTOThI IPU KBA3HH-
XPOHHOM BO3JCHCTBUU.
Hroro 8
7 CamodoKycHpOBKa U PacnipocTpanenue CBETOBBIX ITy4KOB B 8 [K-1, TIK-
camoz1e(hOKyCUPOBKa CBETOBBIX HenuHeHol cpene. CaMopoKyCHpOBKa U 2
MTy4YKOB camo1e(hOKyCHPOBKA CBETOBBIX ITyYKOB.
[IpocTpaHCTBEHHBIE ONITUYECKHUE COIUTO-
HBI.
Hroro 8
Hroro 3a cemectp 22
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9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

tabmure 9.1.
Tabmua 9.1 - Buasl caMoCTOATENBHOM PaOdO0ThI, TPYIOEMKOCTh B (POPMUPYEMBIE KOMITETSHIIUH
3 i
Q ==
o e o T
Bunasr camocTosTenbHON & > ©
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
> =3
o =
= S
7 cemecTp
2 Ontnyeckuii curHan u | IlogroroBka k nmpaxkTuye- 4 |IIK-1, Omnpoc Ha 3aHsaTHAX, OT-
ero npeoopa3zoBaHue CKHUM 3aHSATUSIM, CEMHHA- [1K-2 4eT 1o JabopaTopHOi pa-
pam 6ote
[IpopaboTka JTeKIIHOHHOTO 4
Marepuaia
[TonrotoBka k maboparop- 4
HBIM paboTam
Hroro 12
3 IIpocTpaHCTBEHHAs U CamocrosiTenbHOE U3yUe- IIK-1 Brictymienne (moxmnam) Ha
BpPEMEHHAas HUE TeM (BOIPOCOB) TEOpe- 3aHaTun, Onpoc Ha 3aHs-
KOT'€pEHTHOCTD JIA3E€PHOT0 | THYECKOM YacTh Kypca Tusx, Pedepar
H31yaCHUA IIpopaboTka JIEeKIIUOHHOTO 2
MaTepuaita
Hroro
4 KoppenaimoHHbIe [TpopaboTka JIEKITMOHHOTO 2 |IIK-1 Onpoc Ha 3aHATHSAX
GyHKIY 1 MaTepuana
KOTePEHTHOCTh Viroro
5 OnTuka CeKIoB CamocrosiTenbHOE U3yUe- IK-1 Brictymienne (moxmnam) Ha
HHUE TeM (BOIPOCOB) Teope- 3aHaTHn, Onpoc Ha 3aHs-
TUYECKOHN 4acTh Kypca Tusix, Pedepar
[TpopaboTka JIEKIIMOHHOTO 2
MaTepuania
Hroro
6 YpaBHenus Makcsemna | IlogroroBka k nmpaktuue- IK-1, Omnpoc Ha 3aHsaTHAX, OT-
B HEJIMHEHHOM cpefie CKHUM 3aHSATUSIM, CEMHHA- [1K-2 YeT 1o JabopaTopHOi pa-
pam 6ote
[IpopaboTka TeKIIHOHHOTO 4
Marepuaia
[TonrotoBka k maboparop- 4
HBIM paboTam
Hroro 12
7 CamooKyCcUpOBKa 1 [ToaroroBka k mpakTuue- [IK-1, Onpoc Ha 3aHaTusx, Ot-
camoze(hoKycHupoBKa CKHM 3aHATHUSIM, CEMUHA- [1K-2 4eT 1o 1abopaTopHOil pa-
CBETOBBIX ITyYKOB pam 6ote
IIpopaboTka JIEKIIUOHHOTO 2

Marepuaia
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[ToaroroBka k 1aboparop- 4
HBIM paboTam
Hroro 10
8 JlnHamuyeckas CamocrosiTenpHOE U3y4e- 3 [K-1 Brictymienne (moxmnam) Ha
rosiorpadus HHUE TeM (BOIPOCOB) Teope- 3aHsaTHH, ONpoc Ha 3aHs-
TUYECKOM 4acTh Kypca Tusix, Pedepar
[IpopaboTka TeKIHOHHOTO 2
Matepuaina
Hroro
9 Oo6pamienue BosiHOBOTrO | [IpopaboTKa JICKIIMOHHOTO 2 |IIK-1 Ornpoc Ha 3aHATUSAX
(dbpoHTa U Ipyrue Marepuaia
HEJIMHENHBIE SIBICHUS Hroro 2
Hroro 3a cemectp 54
Hroro 54
9.1. TembI 1JI51 CAMOCTOSITEJILHOTO U3YYEHUS TEOPETHYECKOH YacTH Kypca
1. ®oTOUyBCTBUTENILHBIE CPEMBI.
2.  KommbrorepHas ronorpadus.
3. Tlpumenenue ronorpapuu.
4. CoBpemeHHbIe rojorpaduueckue yCTaHOBKH.
5. Croco0bl 3aIIUTHI TOJIOTPAMM OT MOJIETIOK.
6. CoBpeMEeHHbIE TEXHOJIIOTMH 3aIIUCU XY/I0’)KECTBEHHBIX TOJIOTPAMM.
7.  Kommakr-nucku. [IpuHIMIBI 3aMCH U YTEHUS.
8. IlapameTpsl COBpEMEHHBIX KOT€PEHTHBIX HCTOYHUKOB (MOILTHOCTD, JUIUTEIBHOCTD, CIIEKTPAIIh-
Hasl IIUPUHA, PACXOIUMOCTh) U (yHIaMeHTaIbHbIE TPOOIeMbl (PU3UKH, pellaeMble C UX HCIOIb30BaHM -
eM.
9. Mertoapl pa3pylieHUs: KOT€PEHTHOCTH.
10. CoBpeMeHHbIE JIa3epHbIE YCTAaHOBKHU.
11. KorepeHTHOE COCTOsIHHE BELLECTBA.
12. Kongencart boze-DiHmTelna.
13. JlazepHO€ OXJa)KJ€HUE BEILIECTBA.
14. Cnexnsbl.
15. CneknorpaMmsl.

1.

9.2. Bonipocsl 10 MOAroTOBKE K JIA0OPAaTOPHBIM padoTam
@®a30BbIil CUHXPOHU3M MpPU T€HEpaliyd BTOPON TapMOHUKH JIa3€PHOIO MU3IYYEHUS B OJHO-

OCHBIX KpHUCTaJlJIax. I/ICCJ'Ie)IOBaHI/Ie YTJI0BOI'O CHHXPOHHU3MA.

2. AMmnuTyaHas 3JIeKTpOONTHYECKass MOAYJSLUS JTa3€PHOTO U3TyUEHHUS.
3. TIpoctpancTtBeHHas GUIBTPALIUAS ONITHYECKUX N300pKCHUIMA

10. KypcoBas pa6orta (IIpoeKT)
He npenycmorpeno PYII

11. PeifTuHroBasi cucremMa isi OEHKH YCIIeBA€MOCTH CTY/IeHTOB

11.1. baajbHbIe OLEHKH IJIS 3JIeMEHTOB KOHTPOJISI

Tabmuua 11.1 — baniapHbIe OLIGHKH JUIsI JIEMEHTOB KOHTPOJISI

. . MaxkcuMabHBII
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHThl Y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JEATEIIbHOCTH Mexny 2KT u Ha CEMECTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa

7 cemecTp
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BricTymuienne (okaam) Ha 5 5 10

3aHSATHH

3auer 25 25

Onpoc Ha 3aHATHSX 10 10 5 25

Otuer no nabopaTopHOii 10 10 10 30

pabote

Pedepar 5 5 10

Hrtoro makcumyM 3a nepu- 30 30 40 100
on

Hapacraromum ntorom 30 60 100 100

11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OanoB B OLIGHKH 32 KOHTPOJIbHBIE TOUKH MIPEJICTaBiIeH B Tabmuie 11.2.
Tabmuma 11. 2 — [TepecueT 6IJIOB B OIIEHKH 32 KOHTPOJIbHBIE TOUKH

Bamibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% 1o 89% ot MakcuMaabHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKTYHAPOIHYIO OLCHKY
[lepecueT cymmbl 6a/JIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBIeH B TaOiuLe
11.3.
Tabmuma 11. 3 — IlepecueT cyMMbl 0JIJIOB B TPAAMIIMOHHYIO M MEKTYHAPOIAHYIO OLICHKY

Urorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ——
2 (seynOBICTBOpHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTEIBHO)

3a4TEHO)

12. Y4ueOHO-MeTOANYeCKOEe 1 HHPOPMALMOHHOE O0ecreyeHne TUCHMIIIMHbI

12.1. OcHoBHas1 JuTEpaTypa

1. Bsenenue B HenuHEHHYIO onTUKY: YueOHOe nocobue / Llannapos C. M. - 2012. 41 c. [Dnek-
TpOHHBIN pecypc]| - Pexxum noctyna: http://edu.tusur.ru/publications/2059, nata o6pamenus: 25.04.2017.

2. OcHOBBHI (pU3HUECKON M KBAaHTOBOM onTukU: YueObHoe nocobue / [lannapos B. M. - 2012. 197
c. [DOnextponnsiii pecypc| - Pexum nocryma: http://edu.tusur.ru/publications/750, mara oOparieHus:
25.04.2017.

3. ®otopedpaktuBHbie 3P(GEKTh B 3IEKTPOONTUYECKUX KpUCTaIax : YueOHoe mocobue /
[Hannapos B. M., Manzens A. E., Hlannapos C. M., bypumos H. U. - 2012. 244 c. [OneKkTpoHHbIN pe-
cypc] - Pexxum noctyma: http://edu.tusur.ru/publications/1553, nata o6pamenus: 25.04.2017.
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12.2. lonotHUTEILHAS JTATEPATYpPa

1. Hudopmammonnas ontuka / [Tog pen. H.H. ErtuxeeBa. Yue6noe nmocobue — M., U3narens-
ctBo MDMU, 2000. - 516 ¢ (manuuue B onbmnotexke TYCVYP - 19 3k3.)

2. IMuxtua A.H. OnTtudeckas ¥ KBaHTOBas AJIEKTpOoHHMKA. Y4eOHHK s BY30B.- M.: Beicmas
mikona, 2001. — 574 ¢. (manuune B 6ubmmorexke TYCVYP - 150 5k3.)

3. [TlpuxknagHas HenmuHelHas onTuka: yueoHoe mocoowue / I1. I1. Teiiko. — Tomck: TYCVYP, 2007.
— 109 c. (manuune B 6ubmmorexke TYCVYP - 83 3k3.)

4. Kucenes I'. JI. KBanToBasi u ontuueckasi 3J€KTpOHHKA : Y4eOHOe mocodue. 2 € u3., UCTp. U
nor. — CII6.: U3narenbetBo «Jlauby, 2011. — 320 c.: wr. ISBN 978 5 8114 1114 6 [DnekTpoHHBIHA pe-
cypc]. - http://e.lanbook.com/books/element.php?pll cid=25&pll id=627

12.3 YyeOHO-MeTOAUYECKHE ITOCOOUSH

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYEeCKH e M0CO0Uus

1.  AmMmuuTyaHas 3J€KTpOONTHYECKas MOAYJILUS JIA3€pHOTO U3IydeHus: Mertoandyeckue ykasa-
HUA K JabopaTopHoii pabore no kypcam "Henunelinas ontuka" u "KorepeHnTHas ontuka u rojgorpadus”
s ctyneHToB Hanpasiaenuid 200700 "dotonuka u onronHdopmaruka” u 210100 "DnaekTpoHrKa U HAHO-
anektponuka" / [llanmapor C. M., bypumos H. U. - 2014. 19 c. [DnekrponHsiil pecypc] - Pexxum gocrty-
na: http://edu.tusur.ru/publications/4103, nara obpamenus: 25.04.2017.

2. ®a30BbIil CUHXPOHH3M IPU T€HEpalMd BTOPOl TapMOHUKU JIA3€PHOIO H3IYy4YEHUS B OJIHO-
OCHBIX KpUCTaJIaxX : MeToauueckue yka3anus K JiaboparopHoit padore / lllannapos C. M., boponun M.
B. - 2012. 21 c. [DnexTponHnsIii pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/1893, nara 06-
pamenusi: 25.04.2017.

3. IIpoctpancTBeHHass GUIbTpalUs ONTHYECKUX M300pakeHUi: Meronuyeckue yka3aHus K Jia-
OopatopHoii pabore mo kypcam "Onrtuyeckue MeToabl 00padoTku uHGopMau" 1 "AKyCTOONTHYECKUE
MeTo/ibl 00paboTku nHbopMaru" i cTyeHToB HanpasieHuid 210100 "DnekTpoHuKa U HAaHOXJIEKTPO-
Huka" 1 200700 "®oronuka u onrounpopmaruka" / IlImakos C. C., lanmgapoB C. M. - 2014. 15 c.
[OnekTponHbIii pecypc] - Pexxmm nmocrtyma: http://edu.tusur.ru/publications/4125, nara oOpareHus:
25.04.2017.

4. KorepenTtHas ontuka u rojorpadus: Metoguueckue ykazaHusi K IPaKTUUECKUM 3aHITUIM U
o camocTosTeNnbHOM padore / bopomun M. B., Hlangapos C. M. - 2017. 25 c¢. [DnekTpoHHBIH pecypc] -
Pexxum noctyma: https://edu.tusur.ru/publications/6915, nara o6pamenus: 25.04.2017.

12.3.2 YuyeOHO-MeTOAMYECKHUE IMOCOOHS ISl JIML C OTPAHMYECHHBIMHU BO3MOKHOCTSIMH 310POBbS

Y4eOHO-MeTOqMUeCKrue MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 4YKCa WUHBAJIUAOB NPEJOCTaBISAIOTCA B (opMax, aJalTUPOBAHHBIX K OTPAHUYEHUSIM HX 3/10pOBbS U
BOCTIpUATHS HHPOPMALIUH.

JLst i1 ¢ HapylIeHUsSIMM 3peHus:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. ba3bl 1aHHBIX, HHGOPMALMOHHO-CIIPABOYHBIE, IOMCKOBbIE CHCTEMBI M Tpedyemoe
NporpaMMHoe odecrneyeHue

1. 1. ObpazoBarensubiii moptan TYCYP - ansg npoBeneHus 1abopaTOpHbIX, TIPAKTHUECKHUX 3aHS -
TUI U CAaMOCTOSATENEHON pabOTHI

2. 2. bubmuorexa TYCVYP - nnsa camocTosTenbHOM pabOThI

3. 3. IlporpammHoe obecnieuenue: Microsoft PowerPoint wnu ananoru - 1js IpoBEACHUS JIEK-
1005071

4. 4. IlporpamMHOe oOecrieyeHre: O(UCHbIE aKeThl, MATEeMAaTHUECKUE MAKEThl IPOrpamMMm - s
00paboTKH aHHBIX U MOATOTOBKU OTYETOB IO Ja00paTopHBIM paboTaMm, Ui COCTaBIECHUS pedepaToB
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13. MarepuaibHO-TEXHMYECKOE 0O0ecneuyeHue JUCIUTIMHBI
13.1. O61ue TpedOBaHNS K MATEPHAIbHO-TEXHUYECKOMY 00ecreYeHUI0 U CIUIITHHbI

13.1.1. MarepuajibHO-TeXHHYECKOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATH I
Jnst mpoBeeHus 3aHATUIM JIEKIMOHHOTO THIIA, TPYNIIOBBIX U UHANBUYAJIbHBIX KOHCYJbTAIUH, TE-
KyHI€TO KOHTPOJIA U HpOMG)I(}ITOLIHOﬁ aTTeCTallu UCIIOJIb3YCTCA yqe6Ha;1 AyauTopHs, ¢ KOJIMYCCTBOM I10-
CaJIOYHBIX MECT He MeHee 22-24, 060pynoBaHHAs TOCKOW U CTaHIApTHOU yueOHOU Mebenbio; 06opymoBa-
HUE JIJIS IPE3eHTalUN 10 JEKIMOHHBIM pa3jielaM JUCIUIUIMHBL: 3KpaH, npoekTtop, [IK (HoyTOyk)

13.1.2. MaTepuajibHO-TEXHUYECKOe obecnevyeHue Il NPAKTHYECKUX 3aHATHI
VYueOHast aymuTOpHs ¢ KOJIMYECTBOM ITOCAJOYHBIX MECT HE MeHee 25, cTaHnapTHas ydeOHas Me-
0eJb, JOCKa.

13.1.3. MaTepuajibHO-TeXHHYECKOe oOecrneveHue 1Jis1 J1a00paTopHbIX padoT
Jns npoBeneHus 1a00paTOPHBIX 3aHATUH HMCIONB3YeTCsl yueOHO-HCCIeI0BaTeNbCKue J1abopaTo-
puu, pacnosiokeHHbIe 1o aapecy 634034, Tomckas obmacts, T. Tomck, Bepmmauna ynuna, 1. 74, 1 stax,
aya. 110 u 111. CocTaB obopynoBanus: YueOHas MeOelnb; SKCIepUMEHTAIbHO-U3MEPUTEIbHBIE YCTAaHOB-
KA

13.1.4. MaTepuaJibHO-TEXHUYeCKOe oOOecreYeHue VI CAMOCTOATEIbHOH PadoThl
[To >xemaHWIO CTYAEGHTOB JJSi CaMOCTOSITENIbHON pPaOOThI HCHONBb3yeTcs YydeOHas ayauTopus
(KOMITBIOTEPHBIN KJ1acc), pacnojiokeHHas 1o anapecy 634034, r. Tomck, yn. Bepmmnauna, 47, 5 stax,
ayn.511. CoctaB obopynoBanus: yueOHast MmeOelb; kKoMIbroTepsl kiiacca He Hibke [IDBM INTEL Pentium
1.5I'Tm. - 15 mT.; KOMIBIOTEPHI MOAKIIOUEHBI K ceTH HTEepHET U 00eCTieunBarOT JOCTYII B AJIEKTPOHHYIO
nH(GOPMAITMOHHO-00pa30BaTeNbHYIO Cpey YHUBEPCUTETA.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCHUTIINHBI IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI

OcBoenue nucuuiuivHbl dunaMu ¢ OB3 ocyiecTBiIseTcsl ¢ UCONb30BAHUEM CPEICTB 00ydeHUs
00I11ero ¥ CHenHuaIbHOr0 Ha3HAUCHMS.

[Tpu oOy4yeHNH CTYAECHTOB ¢ HAPYLIEHUSIMHU CJIyXa IPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCUIIH-
BalOIIEH anmapaTypbl, MYIbTUMEAUUHBIX CPEICTB M JIPYTUX TEXHUUYECKUX CPEACTB MpHUeMa/Tiepenauut
y4eOHOM MHpOpMaLMK B TOCTYIHBIX (pOpMax JUisl CTYAEHTOB C HapYIICHUSMHU ClIyXa, MOOUILHOU cHCTE-
Mbl 00y4EeHHMS ISl CTYJCHTOB C MHBAJIMIHOCTBIO, TOPTATUBHON MHAYKIIMOHHONW CHCTEMbI. YueOHas ayJiu-
TOpUSl, B KOTOPO 00ydaroTCs CTYAEHTHI C HApyIIEHUEM CiIyXa, 000pyIO0BaHa KOMIIbIOTEPHONW TEXHUKOM,
ayMOTEXHUKOW, BUACOTEXHUKON, SJIEKTPOHHON JOCKOH, MYJIbTUMEIUIMHON CUCTEMOM.

[Tpu 00y4eHHHU CTYAEHTOB ¢ HAPYLIEHUSIMHU 3PeHUSIMHU [IPEAYCMOTPEHO UCIIOJIb30BaHUE B JIEKIH-
OHHBIX U Y4EOHBIX ayIUTOPUSAX BO3MOXKHOCTU MPOCMOTpA YHAJIEHHBIX OOBEKTOB (HampuMep, TEKCTa Ha
JIOCKE WJIU cllaiifia Ha SKpaHe) MPH [MOMOLIN BUIECOYBEIMUUTENEH A1 yAaIEHHOTO IPOCMOTpaA.

[Tpu 0Oy4eHHHU CTYIEHTOB ¢ HAPYILIEHHUSIMH ONOPHO-ABUIaTeJLHOIO ANNAPATa HCIOJIb3YIOTCS
aIbTEepHATUBHBIC YCTPOWCTBA BBOAA MH(OPMALMU M JIPyrHe TEXHHUYECKUE CPEACTBA MpUeMa/TIepenadun
yueOHOll nHpopMaLuu B JOCTYMHBIX (opMax A CTYAEHTOB C HapyLIEHUSIMHU ONOPHO-ABUIaTEIbHOTO
ammapara, MOOWJIBHOM CHCTEMbI 0OYYeHHS ISl JIFOJIeH C MHBAIUHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHBbIe TPpeOOBaHUs K (JOHIY OLICHOYHBIX CPEICTB M METOAMYECKHE PEKOMEHAAINH
q)OH}I OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJILHBIC 3adaHs, UCIIOJIB3YEMBIC 11 OLICHKU C(i)Op-
MHUPOBaHHOCTH ¥ OCBOCHMsI 3aKpEIUICHHBIX 32 JUCLUIUIMHON KOMIIETEHIMM IPU MPOBENECHUU TEKYILEH,
MIPOMEKYTOYHOM aTTECTALUH 110 AUCITUIUIMHE MPUBEICH B MPUIIOKEHUH K paboveil mporpaMme.

14.2 TpeOoBanus K (pOHIY OLEHOYHBIX CPEACTB JJIsl JIUI[ ¢ OTPAHUYECHHBIMHM BO3MOKHOCTAMU
310pPOBbA
st CTYyIEHTOB ¢ MHBAIMIHOCTBIO MPETYCMOTPEHBI JOMOJHUTEIIbHBIE OLICHOYHBIE CPEICTBA, Mepe-
YEeHb KOTOPBIX yKa3aH B TaOmHIIe.

Taﬁ.lmua 14 — I[OHOIIHI/ITCJILHBIC CpeacTBa ONCHUBAHMSA IJIA CTYICHTOB ¢ THBAJIUIHOCTBIO

BI/I,Z[I)I JOIIOJIHUTCIIBHBIX OLICHOYHBIX cDOpMBI KOHTPOJIAA 1 OUCHKH

Kareropuu ctyneHTOB
CPEICTB pe3ynbTaToB 00y4eHuUs
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C HapymeHuIMHU
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C napyueHusMu
3peHus

CobecenoBanue 1o BOIpOCaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHAIMHU
OIIOPHO-
JIBUTATEILHOTO
anmapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TUCTAaHIHMOHHBIMU
MeTOoInaMH

C orpaHUYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IpOBEPKA
METOJIaMH, UCXO/S U3 COCTOSHUS
oOydJaromierocst Ha MOMEHT ITPOBEPKU

14.3 MeTtoauuyeckue peKOMEHAAUMHU MO0 OLEHOYHBIM CPeICTBAaM JIJIfl JIUI ¢ OTPAaHUYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

Hns crynenToB ¢ OB3 npenycmaTpuBaeTcst oCTymHas (popma MpeaoCTaBICHHs 3aJaHA OTICHOY -
HBIX CPCACTB, @ UMCHHO!

- B IeyaTHoOu (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpPIOTIEPEBOIA.

CrygeHTaM C MHBAJTUAHOCTHIO YBEIMYMBAETCS BpEMsl Ha IMOATOTOBKY OTBETOB HA KOHTPOJBHBIE
BOTIPOCHL. J[JIs1 TAKUX CTYICHTOB MPEIyCMaTPUBACTCS JOCTYITHAS opMa MPEIOCTABICHUS OTBETOB Ha 3a-

JaHus1, a MMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHHEM YCIIYT ACCUCTECHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS PE3y/IbTAaTOB OOy4EHHS] MHBAJIWIOB MO AUCLHMILIMHE MpPeaycMaTpUBaeT
npenocTaBieHrne nHpopMalu B popMax, afanTUPOBAHHBIX K OTPAaHUYCHUSM UX 37I0POBBS M BOCTIPUSTHUS

uHbOpMaIUH:

JJ1s1 1ML ¢ HAPYIIEHUSIMH 3PeHusl:

- B ()OpMe IEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpMe YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B ()OpME ITEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEeHUSIMM OTIOPHO-IBUTaTEJILHOI0 annapara:

- B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

[Tpu HEOOXOMUMOCTH /1711 OOYYAIOIIUXCS ¢ UHBATUAHOCTHIO MPOLIEypa OLICHUBAHUS PE3yJIbTaTOB
00yueHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO 3TATIOB.

CornacoBaHa Ha noptane Ne 18954

14



IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
KorepentHast onTuka u rojorpagus

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT

HampaBienue noarotoBku (cnernuanbHOCTh): 12.03.03 ®oToHuKa 1 onTouHpopMaTHKA
Hanpasnennocts (poduis): POTOHNKA HeJIUHEHHBIX, BOJTHOBOAHBIX U MEPHOAUYECKUX CTPYKTYP
®opma 0OyueHus: OUHast

@axynbreT: @IT, PakyabTeT JJIEKTPOHHON TEXHUKH

Kadenpa: 11, Kadenpa 31eKTpPOHHBIX TPUOOPOB

Kypc: 4

Cemectp: 7

YueOnslii 1an Habopa 2013 roga
PazpaboTunku:
— Bexymumii anekTporuk kad. 11 M. B. boponun

— npodeccop xad. 11 C. M. lllangapos

3auet: 7 cemecTp

Tomck 2017

CornacoBaHa Ha noprtane Ne 18954 15



1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

M HCCIIEIOBAaHMI B 00JaCTH (POTOHUKH U OTITO-
nH(pOpMATHKH

Kon DopMyIMpOBKa KOMIETEHIINN Oranbl GOpPMUPOBAHUS KOMITETEHITUI
TIK-2 TOTOBHOCTBIO K MAaTEeMaTHYECKOMY Mojiesiupo- | JloybkeH 3HaTh OCHOBHBIE SIBJICHUS U 3aKO-
BaHUIO MPOLIECCOB U 00BEKTOB (DOTOHUKU U HbI KOTEPEHTHOM ONTUKHU; OCHOBHBIE IIPHUH-
onTOMH()OPMATHKH, UX UCCIEAOBAHHIO HA 0a3e |IuIbl (GOPMUPOBAHMS KOTEPEHTHOTO U Ya-
CTaHJAPTHBIX MMAKETOB AaBTOMAaTHU3UPOBAHHOTO | CTUYHO KOT€PEHTHOTO ONTHYECKOTO U300-
MIPOCKTUPOBAHUS U CAMOCTOATEIILHO pa3pabo- |pakeHus, (HaKTOPhI, ONPEISSIONNe Kade-
TAaHHBIX HpOFpaMMHBIX HpOI[yKTOB CTBO I‘OJIOFpaMM; HpI/IHI_II/IHBI (bYHKI_[I/IOHI/I-
N OBaHUS U3MEPUTEILHON alapaTrypsl; Me-
TIK-1 CITOCOOHOCTHIO K aHAJIM3Y TTOCTaBJICHHOM 3a/1a- p p PaTypeL,

XaHU3MbI BOSHUKHOBEHUS ITOTPEIIHOCTEH
IpU U3MEPEHUH U 00pabOTKE Pe3ysIbTaTOB;
JloIKeH yMeTh MCTIONb30BaTh COBPEMEH-
HBIE METO/IbI aHAJIM3a IS pacyéTa B3auMo-
JEHCTBUS U3TYYEHUS C BEIIECTBOM;
CTPOUTH IpocTeiinme GU3NIECKUe U MaTe-
MaTHYECKHE MOJICITH IPUOOPOB, CXEM,
YCTPOMCTB M yCTAaHOBOK AJICKTPOHUKH U
HAHORJICKTPOHHKH; TOIOMPATh M UCIIOIb-
30BaTh ISl SKCIEPUMEHTa HEOOX0ANMOe
000pyIOBaHUE U MaTePUaIbl; HCIIOIb30-
BaTh U3BECTHBIC METOIUKH IKCIIEPUMEH-
TaJIbHBIX UCCIIEIOBAHUI B 00JIACTH OITH-
KH{; PaCCUUTHIBATh MOTPELIHOCTH H3Mepe-
HUS 1 HAXOJUTH CIIOCOOBI YMEHBIIICHUS 10~
IPEIIHOCTEN; OLCHUBATh BHIYHCINTEIbHBIC
MOTPEUIHOCTH MpH 00pabOTKE pe3yabTaToB;
JloynkeH BrasieTb TEPMUHOIOTUEH, HCIIOb-
3y€MOU B KOT€PEHTHOM ONTHUKE U I0JIOTpa-
¢buH; COBpeMEHHBIMU METO/IAMH aHAJIM3a U
pacu€ra B3aUMOJICUCTBUS U3IIyYCHUS C BE-
IIECTBOM; METOJIaMU aHAJIN3a ONTHYECKUX
U ONTHKO-(pU3HYECKUX CXeM MprOOpOB U
HaOJII0/1aeMBIX SBJICHUIT; METOIMKAMH TIPO-
BE/ICHUS SKCIIEPUMEHTAILHBIX U3MEPEHUN;
POTrPaMMHBIMHU CPEJICTBAMH KOMITBIOTEP-
HOTO MOJICJIMPOBAHUS; METOJJAMU OLICHKU U
YMEHBIICHHUS TTOTPELIHOCTEH; criocobamu
npecTaBieHus GU3NIecKoil nHpopMauu
B MaTeMaTH4eckoi u rpaduueckoit popme;

OO01e xapakTepUCTUKU TMOKa3aTeled U KpUTEpHEB

NPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ume XapakTepUCTUKH MTOKa3aTeNed U KpUTEPHEB OLICHUBAHMS KOMITCTSHIIHI TI0 3Tarnam

OLICHMBAHUS KOMIIETCHIIUM Ha BcCeX ATarax

Ilokazarenu u
KpUTEPUHN

3HaTh

VYMeTh Bnanets
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OTnu4uHO (BBICOKHI
YPOBEHD)

O6nagaet hakTHUECKUMU
U TEOPETUYECKUMHU 3HAHU-
SIMH B TIPEJIeIIax u3yJae-
MOIi 00JIACTH C TOHUMAaHH-
€M TPaHMI] IPUMEHUMOCTH

OO6nagaer Auana3oHOM
MIPaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTUSA
TBOPYECKUX pELICHUH, a0-
CTparupoBaHus Mpoodem

Kontpomupyer pabory,
MIPOBOJIMT OIIEHKY, COBEP-
IIIEHCTBYET ACHCTBUSA pa-
0OOTBI

Xoporio (6a30BbIi

3HaeT (aKThl, MPUHIIMIIEI,

OOiagaeT quanas’oHoOM

beper oTBETCTBEHHOCTH 3a

3aaa4

YPOBEHB) IPOLIECCHI, OOIIKME MOHA- | TPAKTHYECKUX YMEHUH, 3aBeplICHHE 33134 B HC-
THS B IIpeJeNiaX u3ydae- | TpeOyeMBbIX JJIsl pelieHHsl | CIIeIOBaHUH, ITpHCIIocad-
MO¥ obmacTu OIIpECIeHHBIX IPOOJIEM B | IMBACT CBOE TMOBEJICHUE K

00JIaCTH UCCIIEIOBAHUS 00CTOSITEIHCTBAM B pellie-
HUU TIpoOIeM

VYnosnerBopurens- | Obnanaer 6a30BbiMH 00- | O0naaeT OCHOBHBIMU PaGoraer npu npsimom Ha-

HO (TIOpPOTOBBII IIMMHU 3HAaHUSAMU YMEHUSMH, TpeOyeMbIMH | OJTFOJICHUN

YPOBEHB) JUTSL BBITTOJTHEHHUST TIPOCTHIX

2 Peasn3zanuss KOMIETeHIHM I

2.1 Komnerenuus ITK-2
[TK-2: rOTOBHOCTBIO K MaTeMaTUYECKOMY MOJEIUPOBAHUIO MPOIECCOB U OOBEKTOB (OTOHUKH U
oNnToUH(pOPMATUKH, UX HCCIEIOBAHUIO HAa 0a3e CTaHAAPTHHIX MaKETOB aBTOMATU3UPOBAHHOTO MPOEKTUPO-

BaHUS ¥ CAMOCTOSTEIHHO Pa3pabOTaHHBIX MTPOTPAMMHBIX TTPOTYKTOB.

Jnst popmMupoBaHUs KOMIIETEHIIMH HEOOXOMMO OCYIIECTBUTH PSJ] TANOB. DTarbl (HOPMUPOBAHUS
KOMITETEHITUH, TTPUMEHSIEMBIE JUTSl STOTO BUBI 3aHATHH W MCIOIB3yeMbIe CPEJICTBA OICHUBAHUS IPE]-
CTaBJIEHBI B TaOIHIIE 3.
OPMHUPOBAHUs KOMITETCHIIMH U UCTIOJB3YEMbIE CPEJICTBA OIICHUBAHHUS

Tabmuma 3 — Dramsl

CocTasn

3HaTh

YmMmeTs

Bnanets

CopepxaHue 3Ta-
OB

OCHOBHBIC SABJICHHUA U 3a-
KOHBI KOT€PEHTHOW OITH-
KH; MCXaHHU3MbI BO3BHUKHO-
BEHMS MTOTPEIIHOCTEN TIPU
MOACIINPOBAHNN

HCIMOJIb30BaTh COBPEMEH-
HbIE METO/Ibl aHAIN3a [
pacuera B3auMOJICHCTBUS
M3JIy4E€HHS C BELIECTBOM;
OLICHUBATh BBIYMCIUTENb-
HBIE MOTPEIIHOCTH MTPU
MOJETUPOBAHUU

TEPMHUHOJIOTHEHN, UCITIOJIb-
3yeMOM B KOT€PEHTHOM OIl-
THKE; METOAAMHU OLICHKHU H
YMEHbILIEHUS TOTPELIHO-
CTeii; criocobaMu mpe-
cTaBJeHUS (HPU3UICCKOM
MHPOPMALIUU B MaTeMaTH-
YECKOM U rpaduuecKoi
¢dopme; mporpaMMHBIMH
CpeICTBaMH aBTOMAaTH3H-
POBaHHOTO MOJICIMPOBA-
HUS ¥ IPOEKTUPOBAHUS

Bunn! zanstui

* lHTepakTUBHBIE MPAK-
TUYECKUE 3aHATHS,

* HWHuTepakTuBHBIE 1a00-
paTOpHBIC 3aHATHUS,

* lHTepaKkTUBHBIC JIEK-
1y,

* [IpakTuueckue 3aHs-
THUS,

» JlabGopaTtopHsie pabo-
THI;

e Jleknum;

* CamocrosTenbHas pa-
ooTa;

* VHTepakTHUBHBIE ITpaK-
TUYECKUE 3aHATHUS,

* HuTepakTuBHBIE 1a00-
paTOpHBIC 3aHATHS,

* HHTepakTUBHbBIE JIEK-
Ly

* IlpakTruueckue 3aHs-
THUS;

» JlabopaTtopHbie pabo-
TBI;

o Jlexnmuy;

* CamocTosiTenbHas pa-
ooTa;

* HHTepakTUBHBIE NTPaAK-
TUYECKHUE 3aHATHUS;

* HurepakTuBHBIE 1a00-
paTOpHBIE 3aHATHS;
 JlaGoparopHsie pabo-
TBI;

* (CamocTodrenbHas pa-
OorTa;
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Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* Oruer o naboparop-
HOI1 paborTe;
* Omnpoc Ha 3aHATHSIX;

¢ 3auer;

* Oruer o 1abopatop-
HOI1 paboTe;
* Omnpoc Ha 3aHATHSIX;

* 3auer;

* Oruer no naboparop-
HOIi paboTe;
e 3auer;

DopMynupoBKa MOKa3aTeNell U KPUTEPUEB OLEHUBAHUS JaHHONW KOMIIETEHLIMU MpUBEACHA B Ta-

omutie 4.
Tabmua 4 — [Tokazareau ¥ KpUTEPUH OIEHUBAHMSI KOMIIETEHIIMY Ha dTanax

CocTtasn 3HaTh VYMeTh Bnanets
OTin4yHO * CTYICHT 3HaeT Mexa- * CTYICHT YMEET CaMo- * CTYICHT BJIAaJICET TEP-

(BBICOKUIT YPOBEHbD)

HU3Mbl BO3HUKHOBEHUS
MOTPELIHOCTEN IIPH
KOMIIbIOTEPHOM MOJAEIHU-
pOBaHUU;

* CTYIEHT 3HaeT METO/U-
KM YMEHBIIEHUS IIOrpel-
HOCTEH KOMIIBIOTEPHOTO
MOJICIIMPOBAHMS;

* CTYIEHT 3HAaeT OCHOB-
HBIE SIBJICHUS U 3aKOHBI
KOT'€pEHTHOU ONTUKH U
rosiorpaduu, MIOHUMAET
CBSI3b MEXy HUMH,
CaMOCTOSITEJIbHO aHAJIU-
3UpPYET MPOLECCHl B3au-
MOJIEUCTBUS ONITUYECKO-
IO U3JIy4EHHUs C Bellle-
CTBOM;

CTOSITEJIBHO BBIOUPATH U
KOPPEKTHO UCIOJIb30BaTh
ONTHUMAJIbHbIE METOIbI
aHanu3a JJisl pacuéra B3a-
UMOJICHCTBUS U3ITYUCHHUS
C BEIIECTBOM;

* CTYIEHT yMEET caMo-
CTOSITENIbHO KOPPEKTHO
paccuuTHIBaTh MOTrpPeNl-
HOCTHU MOACIIUPOBAHUA U
HAXOJIUTh CIIOCOObI
YMCHBIICHUSA ITOTPCUIHO-
CTEl;

MHUHOJIOTHEH, NCTIONb3Yye-
MOH B KOT€PEHTHOM OI1-
THKE U rojorpaguu;

* CTYJAEHT BJIaJICET METO-
JlaMH OLIEHKU U YMEHb-
LICHUS NIOTPELIHOCTEM;

* CTYIEHT BlaJeeT
crioco0amu npeJcTaie-
HUs puzndeckor nHPOp-
Malluy B MaTeMaThye-
CKOH ¥ rpadudecKoi
hopme;

* CTYAEHT CaMOCTOsI-
TEJILHO BBIOMPAET U KOp-
PEKTHO HCIIONIB3YET HE0O-
XOJIUMBIE TPOrpPaMMHbIE
CPEJICTBA KOMIIIOTEPHO-
IO MOJICTIUPOBAHUS U
POEKTHPOBAHUS;

Xoporto (6a30BbIH

¢ CTYACHT 3HACT MEXa-

®* CTYOCHT YMECT CaMO-

¢ CTYIOCHT BJIaJCCT

POBaHMA;

yéTa B3aUMOJEHCTBUS U3-

ypOBeHI:) HU3MBbI BOBHUKHOBECHH CTOATEIBHO BBI6I/IpaTb u crnocobaMu npeacraBlic-
MOTPEIIHOCTEHN TIPH KOPPEKTHO MCIOJIb30BaTh | HUsI pu3nUecKor nHpOp-
KOMITBIOTEPHOM MOJENHN- | MNPUEMIIEMBIE METOIBI MalUHU B MaTeMaTUu4ye-
poBaHuu, aHanm3a Juisl pacyéTa B3a-| CKOHM M rpaduyuecKoi
® CTYICHT 3HAcT OCHOB- UMOJICHCTBUS H3MyYeHHS | (opMme;
HEBIC SIBJICHUS U 3aKOHBI C BCLICCTBOM; ¢ CTYACHT BJIAICET TEP-
KOT'€pEHTHON ONTUKH U ® CTYHCHT YMECT CaMO- MHHOJIOTHEH, UCTIONb3Ye-
rosiorpaduu, TOHUMAET CTOSAITEIBHO KOPPEKTHO MOM B KOTEPEHTHOM OI-
CBSI3b MEXXIY HUMU; PacCUYMTHIBATh BHIYKMCIIN- | THKE M rojiorpaduu;
TEJIbHBIE MOTPEIIHOCTH ® CTYIEHT BJIaJceT METO-
MOACINPOBAHUSI, JaMH OLICHKH ITOTPELIHO-
CTei;
® CTYIEHT KOPPEKTHO UC-
MOJIb3yeT He0OXOUMbIE
[IPOrpaMMHBIE CPEACTBA
KOMITBIOTEPHOT'O MOJIEIHU-
pOBaHUA U IPOEKTUPOBA-
HUS,
VYIOBIETBOPUTENBH | ® CTYACHT 3HAET METOJbI | * CTYJIEHT yMEET UC- * CTYICHT BJIageceT Tep-
0 (IOpOroBbIi OIIEHKH MOTPEIIHOCTEHN I0JIb30BaTh U3BECTHLIE MUHOJIOTHEH, UCTIONb3Ye-
YPOBEHbB) KOMITBIOTEPHOTO MOJIENIA- | METOBI aHAJIN3a JJISl pac-| MOM B KOT€PEHTHOM OI-

TUKE U rojorpaduu;
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* CTYJEHT 3HaeT OCHOB-
HbIE SIBJICHUS U 3aKOHBI
KOT'€pEHTHON ONTUKH U
ronorpaduu;

JIy4E€HUS C BEIIECTBOM;

* CTYACHT YMEET pacCuUH-
THIBATh BBIYUCIIUTEIIbHBIE
MOIPEIIHOCTH MOJAEIIUPO-
BAHMUS;

* CTYICHT BJaJCET CTaH-
JApTHBIMU [TPOTrPaMMHBI-
MH CpEJICTBaMU ISl CO-
3/1aHUSI OTYETOB, ITPE3EH-
TalMi;

* CTYIEHT UCHOJb3YET
M3BECTHBIE IPOTPaAMM-
HBIE CPEJICTBA KOMITbIO-
TEPHOTO0 MOJAEITUPOBAHUS
Y IPOEKTUPOBAHUS IS
pELICHHS CTaHIaPTHBIX
3a]1a4;

2.2 Komnerennusn I1K-1

[TK-1: cmocoOHOCTBIO K aHalIM3y MOCTABICHHOW 3aJjaudl HUCCIeNOBaHM B 00nacTé (pOTOHUKH U
ONTONH(OPMATHKH.

Jnst popmupoBaHus KOMIETEHIIMH HEOOXOIMMO OCYIIECTBUTH PSAJ TANOB. JTarbl (HOPMUPOBAHUS
KOMITETEHITUH, TTPUMEHSIEMBIC TSl STOTO BUABI 3aHATHH W WCIOIB3yeMbIC CPEICTBA OICHUBAHUS IPEI-
CTaBJICHBI B TAOJIHUIIE 5.

Tabmuma 5 — Sransl GOpMUPOBAHUS KOMITETSHIIMH M UCIIOJIB3YEMBIE CPEICTBA OIICHUBAHHUS

CocTasn

3HaTh

YMmeTs

Bnanets

Copeprxanue dTa-
OB

OCHOBHBIE SIBIICHHS U 3a-
KOHBI KOTepPEHTHON ONTH-
KH ¥ TojIorpadpun

WCTIONB30BaTh COBPEMEH-
HbIE€ METO/Ibl aHANIM3a JIJIs
pacyéra B3auMOJICHCTBUSA
U3JY4YEHHUs C BELIECTBOM,;
CTPOUTH TpocTertme Gu-
3UYEeCKUe U MaTeMaTuyie-
CKH€ MOJesIH TpUOOpOB,
CXEeM, YCTPOMCTB U ycTa-
HOBOK ()OTOHUKH U ONTO-
UH(GOPMATUKHU

TEPMHUHOJIOTHEHN, UCTIOJIb-
3yeMOU B KOT€PEHTHOM OIl-
THKE; METOAAMH AHAJIA3a
ONTUYECKUX U ONTHKO-
¢bu3nIecKux cxeM npuodo-
POB U HAaOJIIOAAEMBIX SBJIE-
HUW; IPOTPaMMHBIMU
CpeACTBaMM KOMIIbIOTEP-
HOT'O MOJIEITMPOBAHUS

Bunnl zansatuit

* lHTepakTUBHBIE MPaAK-
TUYECKHUE 3aHSATHUS;

* HMHTepakTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* HHTepaKkTUBHBIE JIEK-
1y,

* IlpakTnueckue 3aHs-
TUS;

» JlabGopatopHsie pabo-
THI,

e Jleknum;

* (CamocrodrenbHas pa-
oora;

* lHTepakTHUBHBIE ITpaK-
TUYECKHUE 3aHSATHS;

* HMHTepakTuBHbIE 1a00-
paToOpHBbIE 3aHATHS;

* HHTepaKTUBHBIE JICK-
uu;

* [IpakTrueckue 3aHs-
THUS;

» JlabopaTtopHbie pabo-
THI,

o Jlexmmuy;

* CamMocTodATenbHas pa-
oora;

* lHTepakTUBHBIE ITpaAK-
TUYECKHE 3aHATHS,

* HHuTepaxkTuBHBIE J1a00-
paTopHbIE 3aHITHS;

» JlaGopartopHbie pado-
THI;

» CamocrosTenbHas pa-
OorTa;

Hcnosnb3yembie
CpelICTBA OLICHUBA-
HUS

* Oruer no 1aboparop-
HOH pabore;

* Ompoc Ha 3aHATHSIX;
* BricTynuienue
(moxman) Ha 3aHITHH,

* Pedepar;

e 3auer;

* Ortuet no nabopatop-
HOM pabore;

* Omnpoc Ha 3aHATHSIX;
* BelcTymuieHne
(1oKam) Ha 3aHIATHH;

* Pedepar;

* 3auerT;

* Oruer no naboparop-
HOH pabore;

* BricTynuienue
(mokian) Ha 3aHATHM;

* Pedepar;

* 3aver;

(DOpMy'J'II/IpOBKa rokasarene u KpUTCPUCB OLICHHBAHUA ,HaHHOﬁ KOMIICTCHIUU IIPUBCIACHA B Ta-
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omute 6.

Tabmua 6 — [Tokazareau M KpUTEPUH OIEHUBAHMSI KOMIIETEHIIMU Ha dTanax

CocTtasn

3HaTh

VYMeTh

Bnanets

O1nununo
(BBICOKHMI YPOBEHB)

* CTYICHT aHAJIU3UPYET
CBSI3M MEXXIY Pa3IN4HBI-
MU MOHATHUSMU KOT€PEHT-
HOM OIITHKWU,

* CTYICHT IPEACTaBISIET
CHOCOOBI U PE3yJbTATHI
UCTIONb30BAHMS Pa3IH-
HBIX (PU3HUYECKUX MO/Ie-
Jell ONTHYECKHX MPOoIIec-
COB;

* CTyAEHT MaTeMaTHhde-
CKHM 000CHOBBIBAET BbI-
0op MeTo/Ia U TUTaH pe-
IICHUS 33/1a4H;

* CTYZIEHT CaMOCTOsI-
TEJIBHO CTPOUT MOJIENN
IIPOLIECCOB, JISKAILUX B
OCHOBE NPHOOPOB U
YCTPOMCTB )OTOHUKH U
ONTOUH(OPMATUKHY;

* CTYZIEHT CaMOCTOsI-
TEJNbHO BBIOMpAET U UC-
HOJIb3YeT ONTUMANIbHBIN
METOJ] aHaJIn3a B3auMO-
JeMCTBUS ONITUYECKOTO
U3JTyYEHUS C BELLIECTBOM
IPUMEHHUTENBHO K 3a/1a-
qe;

* CTYJAEHT BIIAJEET Tep-
MHUHOJIOTHEH, NCTIONb3Yye-
MOH B KOT€PEHTHOMU OI1-
THKE;;

* CTYAEHT CaMOCTOs-
TEJBbHO BBIOMpPAET U KOp-
PEKTHO NMPUMEHSAET ONTH-
MaJIbHbIE METO/Ibl aHAJIH-
32 ONTUYECKHUX M ONTHUKO-
(GU3NUECKUX CXeM IpH-
0OpOB M HAOIIOJAEMBIX
SIBIICHHI;

* CTYIEHT CaMOCTOS-
TEJBbHO BBIOMpPAET U KOp-
PEKTHO UCHOJIb3YeT HEe0O-
XO/IMBbI€ NTPOTPAMMHBIE
CpeZCcTBa KOMIbIOTEPHO-
IO MOJEJIMPOBAHUS;

Xoporto (6a30BbIH

¢ CTYACHT IOHUMAECT

* CTYIEHT KOPPEKTHO UC-

¢ CTYIOCHT BJIAACCT TCP-

KU,
* CTYICHT JaeT Omuca-
HUE OCHOBHBIX MPOILIEC-
COB, SIBJICHUN KOTEPEHT-
HOM OITHKWU,

* CTYIEHT 3HAeT OCHOB-
HbIE€ METO/Ibl PEIICHUS
TUTIOBBIX 3a]1a4;

1€ MOJETH ONTUYECKUX
IPOLIECCOB JIJIsl aHAIN3a
(YHKIMOHUPOBAHHS
YCTPOUCTB (POTOHUKH U
ONTOUH(OPMATHKH U
CIOCOOEH UCIIPABIIATh
OIMOKY TIpU OOHApYXKe-
HUU;

* CTYICHT C HE3HAYH-
TEJIbHBIMU OIIMOKaMU
HpUMEHSIET U3BECTHBIE
METO/IbI aHAJIN3a B3aUMO-
JeMCTBUS ONITUYECKOTO

YPOBEHB) CBsI3M MCXKIY Pa3IMYHbI- | MOJIB3YCT CYIICCTBYIO- MUHOJIOTHEH, UCTIOJIb3YE-
MH MOHSTUSAMM KOT€PEHT- | IIUE MOJACIIM ONTHYECKUX | MOM B KOT€pPEHTHOM OIl-
HOM OIITHKWU, IIPOLIECCOB JJIS aHAJIN3a THKE;,
® CTYOCHT UMEET Ipea- (YHKIIMOHUPOBAHMS ® CTYIEHT KOPPEKTHO
CTaBJIeHUE O (PU3NYECKUX | YCTPOHCTB (dboToHUKH U IIPUMEHSET pa3InYHbIE
MOJEIIAX ONTUYECKUX ONTOUH()OPMATHKH; METOJbI aHAIU3a O THUYE-
IIPOLIECCOB; ® CTYHCHT KOPPEKTHO CKHX W ONTHKO-(U3UYIE-
* CTYHAEHT apryMEHTHPY- | IPUMEHSAET U3BECTHLIC CKHX CXEM MPUOOPOB U
€T BBIOOP METO/Ia pele- METO/BI aHaJIM3a B3aMO- | HAOMI0JaeMBIX SBJICHHIL;
HU 3aJ1a4i;, COCTaBJIICT JCUCTBUS OIITUYCCKOI'O ¢ CTYIACHT KOPPEKTHO HC-
IUIaH PELICHUA 3a1a4U, U3JIy4CHUS C BEUIECTBOM; | IOJIh3YyEeT HEOOXOIMUMBIC
* CTyACHT rpaduiIecKu [IPOrpaMMHBIE CPEACTBA
HIJUTIOCTPUPYET 3a7a49y, KOMIIBIOTCPHOT'O MOACIIN-
poBaHus;
VYIOBIETBOPUTENBH | ® CTYIEHT JIa€T OIpese- * CTYICHT C HE3HAUU- * CTYIEHT BJIageceT Tep-
o (HOPOFOBHﬁ JICHUS OCHOBHBIX ITOHS- TEIBHBIMH OIINOKAMU MHUHOJIOTHEH, HMCIIOJIb3YyC-
YPOBEHB) TU KOTEPEHTHOM ONTH- HCIIOJB3YET CYIIECTBYIO- | MOM B KOT€PEHTHOM OI-

THKE;;
* CTYICHT C HE3HAH-
TEJIbHBIMU OLTHOKaMU
MPUMEHSIET U3BECTHBIE
METOJIbI aHAJIN3a OTITHYE-
CKHX M ONTHKO-(PHU3NIC-
CKUX CXEM MPHUOOPOB U
Ha0JII0IaEMEIX SBJICHUM;
* CTYICHT UCIIOJIb3YET
U3BECTHBIE MPOTPAMM-
HBIE CPEJICTBA KOMITBIO-
TEPHOTO MOJICITUPOBAHUS
JUISL PEIICHUs] CTaHIapT-
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W3JTYYCHUS C BEIIECTBOM, | HBIX 3a7a4,
U YMeeT KOPPEKTUPOBATh
CBOIO paboTy mpu 0OHa-
PYKCHHH yKa3aHHBIX
OIIINOOK;

3 TunoBble KOHTPOJIbHbIE 3aJaHUA

Jlnis peanu3anuy BhILIENIEPEUMCIICHHBIX 3a7]ad 00y4YeHHUsI MCIIONb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJlaHUs WIM UHbIE MaTepHalibl, HEOOXOIMMBIE JIJIsl OLIEHKH 3HAHUI, YMEHUH, HABBIKOB U (MJIM) OIbITA JIe-
ATEJNBHOCTH, XapaKTePU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHIUI B MpOIECCe OCBOEHHs 00pa3oBa-
TEJIbHON MPOTPaMMBL, B CIIEYIOIIEM COCTABE.

3.1 Temsl pedepaton
@DOTOYYBCTBUTEHHBIE CPE/IBI.
KomrmerotrepHas ronorpadus.
[Tpumenenue ronorpadumu.
CoBpemenHbIe rojorpadguueckue yCTaHOBKH.
Croco0bI 3aUTHI TOJIOTPAMM OT TIOJICIIOK.
CoBpeMEHHBIE TEXHOJIOTHH 3aITHCH XYI0KECTBCHHBIX TOJIOTPaAMM.
Komnakt-aucku. [IpuHITUIBI 3aMTUCH ¥ YTCHHSL.
[TapameTpbl COBPEMEHHBIX KOTE€PEHTHBIX HCTOUHUKOB (MOIIHOCTb, JJIUTEIBHOCTD, CIIEKTPAIh-

Has MIUPHHA, PACXOAUMOCTh) U (DyHIaMEHTaIbHBIC MPOOJIEMBI (PU3UKH, pelIaeMble C UX HCITOJIb30BaHM -

C€M.

MeTto/bp1 pa3pyiieHust KOrTepEeHTHOCTH.
CoBpeMeHHBbIE JIa3epHbIC YCTAaHOBKH.
KorepentHoe coctosiHue BemecTna.
Konnencar boze-DitHmreiina.
JlazepHoe oxyaXk/IeHre BEIeCTBa.
CriexJinl.

CriexorpamMmel.

3.2 3auér
[IpeobpazoBanue Dypsoe.
[IpeobpazoBanue dpenens.
IIpeoOpa3oBanue Jupaxa.
IIpeobpa3oBanue ['unpbepra.
[TpeoOpa3oBaHue OTCUYETOB.
WuTerpanbHas onepanus CBEPTKHU.
@yHKIMS KOPPETALUN.
MOHOXpOMaTUYHOCTD Ja3€PHBIX MTyYKOB.
@DyHKIHSA KOTEPEHTHOCTH, CTENEHb IPOCTPAHCTBEHHOW ¥ BPEMEHHON KOT€PEHTHOCTH.
N3mepeHne XxapakTEpUCTUK NPOCTPAHCTBEHHON M BPEMEHHOH KOTE€PEHTHOCTH, COOTHOLIEHHE

MeX/1y BPEMEHHOM KOr€peHTHOCTHI0 U MOHOXPOMAaTHYHOCTBIO.

HecrauunoHnapHsie myuyku.

IIpocTpancTBEHHAs ¥ BpEMEHHAst KOTEPEHTHOCTh OJTHOMOJOBBIX 1 MHOTOMO/IOBBIX JIa3€POB.
JlazepHas crieki-kapTHHA.

PacnipocTpaHeHne B3aMMHON KOTEPEHTHOCTH.

PacnipocTpaneHnne cBeTOBBIX BOJH, (DYHKIIMSI B3aUMHON KOT€PEHTHOCTH.

[IpenenbHble GOpMBI B3aUMHON KOrepeHTHOCTU. KorepeHTHOE 110J1e, HEKOI€pEHTHOE TOJIE.
Teopema Ban I{utrepra-llepHuke. 3HaueHnEe TEOPEMBI U CIEACTBUS U3 HEE.

Judpakius 4acTUYHO KOT€pPEeHTHOIro M3IydeHus. PacrnpeneneHne MHTEHCUBHOCTU B 00JacTH

HaOIIONCHHUS.

IlonsaTue «cmexm». CHGKJI-KapTI/IHa OOBEKTHUBHASI U Cy6’LeKTI/IBHa$I, OCHOBHEIE€ CBOMCTBa M
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ycnoBus (hOPMHUPOBAHUSI.
— HopwmaibHO pa3BuTas CHEKI-CTPYKTypa, YCIOBHs €€ HaOJIOAEHUs, KOHTPACT, MHIUBUAYaIIb-
HBII CIIEKI.

Wntepdepennys B 1uddy3HoM caere.

OmneiT bepua-Tokapckoro. Criekn-uarepdepomeTpus.

CriocoObl yCTpaHeHUs! CIEKI-CTPYKTYPHI.

[Tonsipu3anus 1 BOCIPUMMYHUBOCTD BEIIECTBA.

[110THOCTH NMOTOKA 3NIEKTPOMAarHUTHOM 3HEPTrUu. DHEPTus MO B CPee.
BonHoBoe ypaBHEHUE Uil Cpe/ibl ¢ yUETOM HAaBOJMMOM B HEH
CBETOBBIMH BOJIHAMM HEJIMHEMHOM 3JIEKTPUUECKON MOJIIPU3aLIK.
VYpaBHeHue i c1a00M3MEHSIOUINXCS ITYYKOB B C1a00HEOAHOPOAHBIX Cpeiax.
HeycToiunBOoCTh HEOTPaHUYEHHOM TUIOCKOM BOJIHBI.
CamodoxycupoBka 1 1e(OKYCHPOBKA rayCCOBBIX ITyYKOB.
TeruoBast caMopOKyCHpOBKa.

da3oBas cCaMOMONYJISILINSA U KOMIIPECCUSI CBETOBBIX UMITYJIbCOB.
[IpocTeitmas cxema AMHAMUYECKOM rojiorpaduu.

Junamuueckas ronorpadus HeCTallMOHAPHBIX BOJH.

[Tporeccsl, Jexalue B OCHOBE JMHAMHUYECKOH roorpaduu.
Peructpupytoue cpenspl.

[TpakTHueckoe mpuMeHEeHNE TUHAMUYECKON Toorpadum.
OoparmeHne BOITHOBOTO (hpOHTA.

CriocoObl 0OparieHust BOJTHOBOTO (PpOHTA U IPUMEHEHUS.
OnTrueckasi OMCTaOUIBLHOCTbD.

Henuneitnsiit nuateppepomerp @adpu-Ilepo.

Henuneitnple sSiBICHNS B BOJIOKHE.

Henunelinpie siBJeHUS B I1a3Me.

3.3 TeMbl OIPOCOB HA 3AHATHAX
Henunelinas nonsipusanus cpeapl IpU MITHOBEHHOM OTKJIMKE
OO0t ToAX0/ K ONMMCAHUIO HEJIMHENHBIX 3 PEKTOB BTOPOTO MOPsIKa
DneKTpoMarHuTHas TeOpHsl HEMUHEHHbBIX 3()(EKTOB BTOPOTro NMopsiaKa

FCHCpaI_II/ISI BOJIHEBI CyMMapHOf/'I YaCTOTHI IPHU KOJJIMHCAPHOM B3aUMOJICHCTBUH B HHUOO0ATE JTUTHUS

I'enepanyist BTOpoii rapMOHUKHU

@Da30BbIi CUHXPOHHU3M MPU F€HEPALUA BTOPOH TapMOHUKH

I'enepanus BTOpOi rapMOHUKH NPU HAJTMUUU 0OPATHOTO BO3/1EHCTBUS

[TapameTpuueckoe ycuneHue

[TapameTpuyeckas reHepauus

KBa3uCMHXpOHHOE B3aUMOJIEHCTBUE B IEPUOIUUECKUX HEITMHEWHBIX CTPYKTypax
I'enepanus rapMOHUK Ha NEPUOANYECKUX TOMEHHBIX CTPYKTypax B ONTHYECKHUX BOJHOBOJAX
PacnipocTpaHeHue CBETOBBIX ITyYKOB U CBETOBBIX UMITYJILCOB B HEJIMHEWHOU Cpelie
CamodoxycupoBka U caMmo1e(hOKyCUPOBKa CBETOBBIX ITyYKOB

da30Bast CaMOMOZYJISILIUS U KOMIIPECCHSI CBETOBBIX UMITYJIbCOB

BpemeHHbIe ONTHYECKNE COTUTOHBI

[IpocTpaHCTBEHHBIE ONITUYECKUE COTUTOHBI

[TpocTpaHCTBEHHBIE COTUTOHBI B (POTOpE(hPAKTUBHBIX KPUCTAIIIAX M UX B3aUMOJICHCTBHE
Junamuueckas ronorpadus 1 odparieHre BOITHOBOTO (hpoHTa

Crnioco6b1 0OpaleHust BOJIHOBOTO (PpOHTA M IPUMEHEHHS

3.4 TemMbl 1O0KJIA10B
CDOTOV-IYBCTBI/ITGJ'IBHLIG cpemﬂ.

KomnbrotepHas ronorpadusi.
[Tpumenenue ronorpadpum.
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— CoBpeMeHHbIe TONoTpadUIeCKUe YCTAHOBKH.

— CnocoObl 3aIIUTHI TOJIOTPAMM OT MOJICIIOK.

— CoBpeMeHHBIC TEXHOJOTHH 3aITUCH XYI0KECTBEHHBIX TOJIOTPAMM.

— Kommakt-aucku. [IpuHITUIBI 3aITUCH ¥ YTCHHS.

— IlapameTpsl COBPEMEHHBIX KOTE€PEHTHBIX HCTOUHUKOB (MOIHOCTb, JUIUTEIBHOCTh, CIIEKTPAITh-
Hasl MIHPUHA, PACXOAUMOCTh) M (PyHIaMEHTaIbHBIC TTPOOJIEMBI (DU3HUKH, pEIIaeMble C WX HCIIOIb30BAHM -
eM.

— MeTtoap! pa3pynieHus] KOTEPEHTHOCTH.

— CoBpeMeHHbIE JIa3epHbIE YCTAHOBKH.

— KorepentHoe coctosiHre BelecTBa.

— Konnencar boze-Diinmireiina.

— JlazepHOe OXJIaXICHHUE BEIICCTRA.

— CIHeKJHbL.

— CrnexsiorpaMMBel.

3.5 Tembl 1a00paTOPHBIX padoT
— a30BbIl CHHXPOHM3M IIpU T€HEpalWM BTOPOM TapMOHMKH JIA3€PHOIO M3JIyYEHHS B OJHO-
OCHBIX KpHcTajulax. MccnenoBanue yrioBoro CHHXpOHU3Ma.
— AMIuIMTYIHAS MEKTPOONTHYECKA MOAYIIALMS JIA3EPHOIO U3JIyYCHHUS.
— IIpoctpancTBeHHast puiIbTpaLus ONTUYECKUX H300paskeHUI

4 Meroanueckre MaTepuaJibl
s obecnieueHust mpouecca 0Oy4eHHsS M pelIeHus 3ajad 00y4eHHUs! MCHOJIb3YIOTCS CIEAYIOIINe
MaTepHaIbl:
— METOIMYECKHUE MaTepUallbl, ONPeIeNIoNne MpoLeyphbl OLIEHUBAHNS 3HAHUM, YMEHH, HaBbI-
KOB ¥ (WJIN) OTIBITA AEATEILHOCTH, XapaKTEPHU3YIOIINX 3Tambl (Op-MUPOBaHUS KOMITETCHIIN, COTJIACHO II.
12 paboueii mporpamMmel.

4.1. OcHOBHas1 JIMTEpaTypa

1. BsezaeHue B HenuHEIHYIO ONTHKY: YuebHoe nocobue / angapos C. M. - 2012. 41 c. [Dnek-
TpOHHBIHN pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/2059, cBO6OAHBIH.

2. OcHOBBI (pu3nYeCcKON U KBaHTOBOH onTuku: YueOHoe nocodue / Hlanmapos B. M. - 2012. 197
c. [DnexTpoHHsIii pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/750, cBoOOAHBI.

3. ®otopedpaktuBHbie 3PGEKTh B 3IEKTPOONTUYECKUX KpUCTaIax : YueOHoe mocobue /
[Mannapos B. M., Manzens A. E., Hlannapos C. M., bypumos H. U. - 2012. 244 c. [OneKkTpoHHbIH pe-
cypc] - Pexxum nocryma: http://edu.tusur.ru/publications/1553, cBoOOHBIIHA.

4.2. lonoiHUTEILHAS JIMTEPATypa

1. Wndopmaunonnas onrtuka / Iloxg pen. H.H. EBruxeeBa. Yue6Hoe nocobue — M., N3narens-
ctBo MOMU, 2000. - 516 ¢ (Hasimuue B 6udmmoteke TYCVYP - 19 3x3.)

2. IIuxtur A.H. OnTtuueckas ¥ KBaHTOBas 3JEKTpoHMKA. YueOHUK Juisi BY3oB.- M.: Briciias
mkona, 2001. — 574 c¢. (manmuuue B 6ubmotexke TYCYP - 150 3k3.)

3. Ilpuknagnas HenuHeiHas ontuka: yueoHoe nmocodbue / I1. I1. T'efiko. — Tomck: TYCVYP, 2007.
— 109 c. (manuuue B 6ubmuoreke TYCVYP - 83 3k3.)

4. Kucenes I'. JI. KBanToBast u ontudeckas >JIeKTPOHUKA : YueOHOe mocodue. 2 € u3fl., UCIp. U
nomn. — CII6.: U3natenbctBo «Jlauby, 2011. — 320 c.: wi. ISBN 978 5 8114 1114 6 [DnekTpoHHBIN pe-
cypc]. - http://e.lanbook.com/books/element.php?pll cid=25&pll id=627

4.3. Obs13aTesibHbIE YUeOHO-MeTOAUYEeCKHIE MOCOOns

1. AmmnuTyaHas 3JeKTpOONTHYECKas MOAYISLUS JIa3epHOTO U3IydeHus: MeTtoanyeckue ykasa-
HUS K J1abopatopHoit pabote no Kypcam "Henuneitnas ontuka" u "KorepenTHast ontuka u romorpagpus”
st crynentoB HanpasieHuit 200700 "®oronuka u ontonHdopmatrka" u 210100 "DnexTpoHuka U HaHO-
anektponuka" / llanmapos C. M., Bypumos H. U. - 2014. 19 c. [DnexTpoHHbBIN pecypc] - Pexum mocty-
na: http://edu.tusur.ru/publications/4103, cB0OOOIHBII.

2. ®a30BbIll CUHXPOHU3M IIPU T€HEpAallMU BTOPOl TapMOHUKM JIA3€PHOIO M3IYy4YEHHUS B OJHO-
OCHBIX KpUCTaIax : MeToauveckue ykazanus K jaboparoproit padore / [llangapos C. M., bopoaun M.
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B. - 2012. 21 c. [DnekrponHsIii pecype]| - Pexxum nocryma: http://edu.tusur.ru/publications/1893, cBo6oa-
HBIH.

3. IlpoctpancTBeHHas QUIBTpAMA ONTHYECKUX M300pakeHuil: MeTonuueckue yka3aHus K Jia-
6opatopHoif padote o KypcaM "OnTudeckue MeToabl 00padboTku nHpopmaruu" u "AKyCTOONTHYECKHE
MeTonbl 00paboTku uHpopMarmu" i cTyaeHToB HanpasieHuil 210100 "DnekTpoHuKa U HAHOAIEKTPO-
Huka" u 200700 "dotonuka u onroumHpopmaruka" / lImakoB C. C., Illangapo C. M. - 2014. 15 c.
[DnexTpoHHsIii pecypc] - Pexxum gocryma: http://edu.tusur.ru/publications/4125, cBOOO HBIH.

4. KorepenTtHas ontuka u rojorpadus: Metoguueckue ykazaHusi K IPaKTUYECKUM 3aHITUIM U
o camocTosTenbHOM padore / bopomun M. B., Hlangapos C. M. - 2017. 25 ¢. [DnekTpoHHBIH pecypc] -
Pexxum noctyma: https://edu.tusur.ru/publications/6915, cBOOOTHBIIA.

4.4. ba3pl JaHHBIX, HH(POPMALMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1. 1. O6pazoBarensublii noptan TYCYP - nnisg npoBeaeHus 1ab0paTOpHbIX, MPAKTHUECKUX 3aHs -
TUH ¥ CAMOCTOSATEIbHON PabOThI

2. 2. bubmuorexka TYCVYP - nns camocTosTenbHON paboThl

3. 3. IIporpammuoe o6ecneuenne: Microsoft PowerPoint nnm ananoru - st mpoBeneHus Jek-
1005071

4. 4. [IporpammHoe oOecriedueHue: O(PHCHBIC TTAKEThI, MATEMATHUECKUE TTAKEThI TPOTPaMM - JIJIS
00pabOTKHU JaHHBIX U MOATOTOBKU OTYETOB 110 JaOOpAaTOPHBIM paboTaMm, Ui COCTaBIeHUs pedepaToB
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