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

Hampasnenue noaroroBku (cnernuanbHOCTh): 11.03.04 DiieKTPOHMKA M HAHOJIEKTPOHHUKA
HanpasnenHocts (po¢uns): KBaHTOBasi n onTHYecKas 3J1eKTPOHUKA

dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: I, Kadenpa r1eKTpOHHBIX NIPUOGOPOB

Kypc: 4

Cemectp: 8

Y4eOus1ii man Habopa 2016 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 8 cemectp Bcero Ennaunner
1 Jlexnn 20 20 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbie pabOThI 12 12 JacoB
4 Bcero aynuTopHbIX 3aHATUI 50 50 4acoB
5 W3 HUX B MHTEPAaKTUBHON (hopme 46 46 4acoB
6 CamocrosiTenpHas paboTa 58 58 4acoB
7 Bcero (6e3 ax3ameHa) 108 108 4acoB
8 OO0m1as Tpy10eMKOCTh 108 108 4acoB
3.0 3.0 3.E

3auer: 8 cemecTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)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-
ctu) 11.03.04 DnexkTpoHMKa W HAaHOAJIEKTPOHUKA, yTBepkaeHHoro 12 mapra 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

Huctumnnuna «Korepentnast ontuka u ronorpadus» (b1.B.JIB.11.1) otHocutes k 65oky 1 (Bapua-
THBHAS YacTh).

[TpenmecTBYIOMMUMI TUCIMILTHHAME, (QOPMHUPYIOIIUMH HadaJlbHbIE 3HAHMSA, SIBIISIOTCS CIETYIO-
1Me AUCHUIUTHHBL: B3aumoeiicTBie ONTHYECKOro M3NyueHHUsl ¢ BellecTBOM, Maremaruka, Matepuaibsl
AIIEKTPOHHOH TeXHUKH, ONTHYECKHE METOb 00paboTKN WHpOpMaLnu, YpaBHEHUS ONTOPU3NKH, DU3M-
ka, ®u3nKa KOHICHCUPOBAHHOTO COCTOSIHUS.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-1 criocoOHOCTBIO CTPOUTH MpOocTeNlINe (PU3NUECKHE U MaTEMaTHUYECKHE MOJIEIH MpHOo-
POB, CX€M, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKHM U HAHORJIEKTPOHUKH Pa3IMYHOr0 (hYHKIIMOHAJIHHOTO
HA3HA4YEHUs, a TAK)KE MCIOJIb30BaTh CTAHAAPTHHIE POrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIEIIHN -
pOBaHUs;

— TIK-2 cnocoOHOCTBIO apryMEHTHUPOBAHHO BBIOMpATh U PEATU30BBIBATh HA MPAKTUKE dPPek-
TUBHYIO METOJIMKY 3KCIIEPUMEHTAILHOTO UCCIIEIOBAaHUS [TAPAMETPOB U XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOUCTB M YCTAHOBOK AJIEKTPOHUKH U HAHORJIEKTPOHUKH PA3IMYHOTO (DYHKIIMOHAIBHOTO Ha3HAYEHUS;

B pe3ynbraTe u3ydeHust JUCHUIUIMHBI CTYEHT JOKEH:

— 3HAThb OCHOBHBIE SIBJICHUS M 3aKOHbI KOT€PEHTHON ONTHKH; OCHOBHBIE NPUHIMIBI (POPMUPO-
BaHMsI KOT€PEHTHOTO W YaCTUYHO KOT'€PEHTHOTO ONTHYECKOro M300pa)keHusi, (hakTopbl, ONpeeIIsoe
Ka4eCTBO T0OJIOTpaMM; MPUHIUIBI (QYHKIIMOHUPOBAHUS U3MEPUTENILHOM anmnaparypbl; MEXaHU3Mbl BO3HUK -
HOBEHUS MOTPEIIHOCTEN PU U3MEPEHNUU U 00paboTKe pe3yabTaToB

— yMeThb UCIIOJIb30BaTh COBPEMEHHBIE METO/bl aHaIu3a Ui pacuéTa B3aUMOJIEHCTBUS U3Iyye-
HUSl C BEIECTBOM; CTPOUTH MpocTeiine (Qu3nueckue M MaTeMaTH4ecKHe MOJENTH MpHOOpOB, CXEM,
YCTPOICTB U YCTAHOBOK AJIEKTPOHUKH U HAHOZJIEKTPOHUKHU; OIOMPATh U UCIIOIB30BaTh JIsl SKCIIEPUMEH -
Ta HeoOXouMoe 000pyI0BaHUE U MaTEepPHUaJIbl; UCIOIb30BaTh U3BECTHBIE METOJUKH SKCIIEPUMEHTAIBHBIX
HCCJIEIOBAHUN B O0JIACTH ONTHKH; PACCUUTHIBATH MOTPEIIHOCTH U3MEPEHHSI M HAaXOJUTh CIIOCOObI YMEHb-
IIEHUS TOTPEIIHOCTEN; OLIEHUBATh BHIYMCIUTEIbHbIE TOTPEITHOCTH MPH 00paboTKe pe3yabTaToB

— BJaJeThb TEPMHUHOJIOTHEH, UCIOIb3yeMON B KOT€PEHTHOM OINTUKE U Tojiorpapuu; COBpEMEH-
HBIMHM METOJAMM aHAJIW3a M pacuéra B3aMMOJAEHCTBUSA U3IYy4YCHHS C BELIECTBOM; METOJAMM aHAJIU3a OII-
TUYECKHX U ONTUKO-(PU3NYECKHX CXEM MpHOOPOB M HAOMIOAAEMBIX SBJICHUH; METOAWKAMHU MPOBEICHHUS
HKCIEPHUMEHTAIbHBIX U3MEPEHUMN; IPOIrPAMMHBIMH CPENCTBAMU KOMIIBIOTEPHOIO MOJCINPOBAHUS; METO-
JJaMH OLICHKH M yYMEHBIIEHUs MOTPEIIHOCTEN; criocodaMu MpecTaBieHus GU3nUeckoid nH(popMauy B
MaTeMaTH4eCcKor 1 rpadudaeckoit popme

4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO0wast TpyI0EMKOCTb JUCLUILUINHBI cocTaBisieT 3.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI
Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
8 cemecTp
AyrmutopHsble 3aHATHS (BCETO) 50 50
Jlexknuu 20 20
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[IpakTuyeckue 3aHATUS 18 18
JlaboparopHbie pabOTHI 12 12
W3 HuX B MHTEpaKTUBHOMN (hopme 46 46
CamocrositenbHas paboTa (Bcero) 58 58
[ToaroroBka k 1abopaTtopHbIM padoTam 12 12
[TpopaboTka JICKIIMOHHOTO MaTepHraia 22 22
CaMocTosTeNnbHOE N3y4eHUE TeM (BOIIPOCOB) 12 12
TEOPETUYECKOHN YacTu Kypca

[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 12 12
Bcero (6e3 3x3ameHa) 108 108
OO0mmas Tpy10eMKOCTh 4 108 108
3aueTHnIe EanHAIIEI 3.0 3.0

5. Coneprxxanue IMCUMILTHHBI

5.1. Pa3jeibl AMCHUILJIMHBI U BUALI 3aHATHHI
Paznensl AMCUMITITMHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.

Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

= = g
= B ]38
= 9 a =5 0
S g = 2 2 2 E
z 0 2 2 | S8 5 2
HazBanus pa3aenoB TUCHUTUIUHBI 2 % i % z § § E
= 2 £ 5 83 &%
& 8 =¢ §¢&
= S <)
EE G
@)
8 cemecTp
1 BBenenue 1 0 0 0 1 IIK-1, ITK-2
2 OnTHYECKU CUTHAM U €ro Tpeodpaso- 3 6 12 25 |IIK-1, TIK-2
BaHUE
3 IlpocTpaHCTBEHHAs U BpEMEHHAas Kore- 2 0 0 6 8 [K-1, T11K-2
PEHTHOCTb JIA3€PHOTO U3IIy4YEHHUS
4 KoppensuroHHbIe (YHKIIUU U KOTe- 3 0 0 2 5 [TK-1, TTIK-2
PEHTHOCTH
5 Onruka CreKiIoB 2 6 8 IIK-1, IIK-2
6 YpaBHeHus MakcBesuia B HETMHEMHOM 12 25 |IIK-1, TIK-2
cpene
7 CamookycupoBka 1 caMoJIe(OKyCH- 2 6 4 10 22 |IIK-1, TIK-2
POBKa CBETOBBIX ITyYKOB
8 lunamuueckas romorpadust 10 |IIK-1, [TIK-2
9 ObparnieHue BOIHOBOTO (POHTA U JIPY- 2 4 ITK-1, TIK-2
r've HEJTMHEWHbIE SIBICHUS
Hroro 3a cemectp 20 18 12 58 108
Hroro 20 18 12 58 108
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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

8 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-
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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 paznenoB qaHHOM AUCHHUIUIMHBL, 17151 KOTOPBIX HEOOXOAUMO U3ydYeHHE
HayMeHOBaHUE TUCIUILINH o0ecneynBaroLIX 1 00eceunBaeMbIX JUCIUILINH

1 2 3 4 5 6 7 8 9

[IpenmecTByronme qUCUUILIMHBI

1 B3aumonaeiicTBue ontuye-

CKOr'o U3JIy4CHHUS C BeIIe- + + + + + + +

CTBOM

2 Marematuka + + + + + + + + +
Marepuanbl 3JeKTPOHHON

3 Marepuasbl 2JIEKTPOHHO . . . . N N

TEXHUKH

4 OnTrueckue MeTobl 00pa- n N N N N N

00TKHM HHPOPMALTUH

5 YpaBHeHus onTOGU3UKI

6 dusuka

7 ®uznka KOHAECHCUPOBAHHO- . N n n N . N N N

T'O COCTOSAHHUA

5.4. CooTBeTCTBHE KOMIIETEHIUI, GOPMUPYEMBIX NPU U3Yy4YeHUH TUCHUIIINHBI, U BUA0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPHU HM3YUYEHUH IWUCHUIUIMHBI, ¥ BHJIOB 3aHATHA
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MpeJICTaBICHO B Tabmwmie 5.4
Tabmuma 5.4 — CooTBETCTBME KOMIIETEHIIUNA ¥ BUJIOB 3aHATHN, POPMUPYEMBIX TIPH U3YICHHUH JTUCITUTIIH -
HBI

Bunnl zansatuit

DopMBI KOHTPOJIA

Komnerenrmmn
Jlexknun

+ | IlpakTudeckue 3aHATUS
+ | JlaGopaTtopHbie pabOTHI
+ | CamocrosrenbHas paboTa

ITK-1 + OtyeT no nabopaTopHoOi pa-
6ote, Onpoc Ha 3aHATHUSX,
3ader, BeicTymienue
(moxnan) Ha 3ansTun, Pede-

par

[1K-2 + + + + Otuet o nmabopaTopHoOii pa-
6ote, Onpoc Ha 3aHATHUSX,
3auer

6. UaTepakTuBHBIC MeTOABI M (OPMbI OPraHU3ALMHN 00yUCHHS
TexHONIOruM MHTEPAKTUBHOIO O0YYEHHUs IpU PpasHbIX (opMax 3aHATHH B 4acax MpPUBEICHBI B Ta-
omune 6.1
Tabmuua 6.1 — TexHOJIOTHMHM HHTEPAKTUBHOTO OOYYEeHHMsI MPU pa3HbIX (popmax 3aHATHI B yacax

Hutepakr
HHTepakTuBHBIE WNHTepakTuBHBIE
Metonpt UBHBIC Bcero
MPAKTHYECKHE 3aHIATHS | J1a00paTOpHbBIC 3aHATHUS
JCKIUU
8 cemecTp
Pabora B xomaHze 8 4 12
Pemenne cutyaniMOHHBIX 4 4 8
3a1a4d
IIpesenrarmuu ¢ 10 10
HCIIOJIb30BAaHUEM
MyJIbTUMEANA C
o0CyXIeHHEM
MosroBoit mTypm 6 2 8
Uccnenosarenbckuit 2 6 8
METO
Wroro 3a cemectp: 18 10 18 46
Hroro 18 10 18 46

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 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, =
a o 2
= Sl
8 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. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmMeHoBaHue MpakTHYECKUX 3aHATUH (CEeMMHApOB) NpHuBeaeHO B Tabuuie 8.1.
Tabmuma 8. 1 — HaumeHoBaHMe MPAKTUYECKHUX 3aHATHI (CEMUHApPOB)
3 z S
g 5 =
HaunmeHoBaHNE NIPAaKTUUECKUX 3aHATUI < > 0
HasBanus paznenoB 5" =5
(cemHrHapoB) g g 2
X g =
e e g
= o
8 cemecTp
2 OnTu4ecKuil CUTHAJ U €ro ®ypbe-ontuka. O6padboTka HHPOpMALIUU 6 IIK-1, TIK-
npeodpa3oBaHue ONTUYECKUMU U aKyCTOONITUYECKUMU Me- 2
TOJAMHU
Hroro
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
7 CamodoKycHpOBKa U PacnipocTpanenue CBETOBBIX ITy4KOB B [K-1, TIK-
camoz1e(hOKyCUPOBKa CBETOBBIX HenuHeHol cpene. CaMopoKyCHpOBKa U 2
MTy4YKOB camo1e(hOKyCHPOBKA CBETOBBIX ITyYKOB.
[IpocTpaHCTBEHHBIE ONITUYECKHUE COIUTO-
HBI.
Hroro 6
Hroro 3a cemectp 18
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9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

tabmure 9.1.
Tabmuua 9.1 - Bunbel camocToaTenbHON pabOThl, TPYA0EMKOCTh U (hOpMUpPYEMbIE KOMIETEHIIMH
3 i
Q ==
o e o T
Bunasr camocTosTenbHON & > ©
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
> =3
o =
= S
8 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 IK-1 Onpoc Ha 3aHATHSAX
GyHKIY 1 MaTepuana
KOTePEHTHOCTh Viroro
5 OnTuka CeKIoB CamocrosiTenbHOE U3yUe- IK-1 Brictymienne (moxmnam) Ha
HHUE TeM (BOIPOCOB) Teope- 3aHsaTHH, 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 3aHSTUSAM, CEMHHA- [IK-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- 4 | IIK-1 Brictymienne (moxmnam) Ha
ronorpadus HUE TeM (BOTPOCOB) Teope- 3aHsaTHH, ONpoc Ha 3aHs-
TUYECKOM 4acTh Kypca Tusix, Pedepar
[IpopaboTka TeKIHOHHOTO 4
Matepuaina
Hroro
9 Oo6pamienue BosiHOBOTrO | [IpopaboTKa JICKIIMOHHOTO 2 |IIK-1 Ornpoc Ha 3aHATUSAX
(dbpoHTa U Ipyrue Marepuaia
HEJIMHENHBIE SIBICHUS Hroro 2
Hroro 3a cemectp 58
Hroro 58

1.

9.1. TembI 1JI51 CAMOCTOSITEJILHOTO U3YYEHUS TEOPETHYECKOH YacTH Kypca
HapaMeTpLI COBPCMCHHBIX KOI'CPCHTHLIX UCTOYHHUKOB (MOIIIHOCTB, AJIUTCIIBHOCTD, CIICKTpAJlb-

Has MIUPUHA, PACXOAUMOCTh) U (pyHIaMeHTaJIbHbIe TPOOIEeMbl (DU3UKH, pelIaeMble C UX HCIOIb30BaHHU -

CM.

e e A

10.
11.
12.
13.
14.
15.

1.
2.

Mertoabl pa3pyIieHrs KOTepEeHTHOCTH.
CoBpeMeHHbIE J1a3epHbIE YCTAHOBKH.
KorepenTtHoe cocTosiHue BeliecTna.
Konnencar boze-Ditnmreiina.

JlazepHoe oxiaxaeHue BEIIeCTBa.

Cneknisl.

CnexJiorpamMMsl.

@DOTOUYBCTBUTENLHBIE CPEJIBI.

Kommnbrorepnas ronorpadus.

[Ipumenenue ronorpadumu.

CoBpeMeHHbIe ToorpapuiecKkie yCTaHOBKH.
CriocoO0BbI 3aIUTRI TOIOTPaMM OT TIOJIETIOK.
CoBpeMEeHHbIE TEXHOJIOTHUHU 3aITUCH XYI0KECTBEHHBIX TOJIOTPaMM.
Kommakr-nucku. [IpuHIUIIBI 3aUCH U YTEHUS.

9.2. Bonipocsl 10 MOAroTOBKE K JIA0OPAaTOPHBIM padoTam
[TpocTpancTBeHHas! GUIBTPAIMA ONTUYECKUX U300paXKEeHUH
@a30BbIil CUHXPOHW3M IPHU I€HEpaluy BTOPON TapMOHUKH JIA3€PHOIO H3IIYy4EHUS B OJHO-

OCHBIX KpHUCTaJlJIax. HccnenoBanue YTIJI0BOI'O CHHXPOHU3MA.

3.

AMIUIUTYIHAS AIEKTPOONTHYECKAs MOAYIISIUA JTa3€PHOTO U3ITYYEHUS.

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

8 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.

CornacoBaHa Ha noprane Ne 18983 1



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.
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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

CKHE€ U MaTeMaTH4eCKHe MOJIeIH MPUOOpPOB,
CX€M, YCTPONCTB ¥ YCTAHOBOK 3JIEKTPOHUKHU U
HAHO3JIEKTPOHUKHU Pa3IMYHOr0 (PYHKIIMOHATIb-
HOT'O Ha3HAYECHMS, a TAKKE HCTOIb30BATh CTAH-
JapTHBIE TPOrPaMMHBIE CPEICTBA MX KOMITbIO-
TEPHOT'0 MOAEIMUPOBAHUS

Kon ®opmyanpoBKa KOMIETEHIIUH Otanbl GOPMUPOBAHUS KOMIIETEHIIMI
I1K-2 CIIOCOOHOCTBIO apIyMEHTHPOBAHHO BbIOMPATh U | JloMKEH 3HAaTh OCHOBHBIE SIBJICHHS U 3aKO-
peann3oBbIBaTh HA NIPAKTHKE ((PEKTHBHYIO Me- | Hbl KOT€PEHTHOM ONTHKH; OCHOBHbIE IIPHH-
TOJMKY SKCIIEPUMEHTATIBHOIO UCCIAEA0BAaHUS | LIUIIBI POPMHUPOBAHHS KOTEPEHTHOTO U Ya-
[apaMeTPOB U XapaKTEPUCTHK IPUOOPOB, CXEM, |CTUYHO KOTEPEHTHOIO ONTHYECKOrO U300-
YCTPOMCTB M YCTaHOBOK JIEKTPOHMKU U HAHO- | paXKeHUsl, PaKTOPbI, ONPEAEIIAIONINE Kaye-
3JIEKTPOHUKH PA3IMYHOrO (QYHKIIMOHAIBHOTO | CTBO I'OJIOTPaMM; IPUHIMIBI (PyHKIIMOHU-
Ha3HA4YeHUsI POBaHUS U3MEPUTENILHON alapaTypbl; Me-
N XaHU3Mbl BO3HUKHOBEHHUS MIOTPEIIHOCTEH
IK-1 CMIOCOGHOCTBIO CTPOUTH MPOCTEHIITHE hu3mye- | o3 03 OBC OrpeliHocTe

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;

OOmme XapaKTEpUCTHKU TOKa3aTeNied U KPUTEpUEB
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

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

3aaa4

Tabmuma 3 — Dramsl

2 Peasn3zanuss KOMIETeHIHM I

2.1 Komnerenuus ITK-2
[TK-2: cnocoGHOCThIO apryMEHTUPOBAHHO BhIOMpaTh M peajn30BBIBATH HA MpakTUKe 3((EeKTHB-
HYIO METOJUKY HKCIIEPHUMEHTAILHOTO HMCCIEeIOBAHUS MapaMeTPOB M XapaKTEPHCTUK MPUOOPOB, CXEM,
YCTPOICTB M YCTAaHOBOK AJIEKTPOHUKH M HAHODJIEKTPOHUKU PA3IMUHOT0 (PYyHKIIMOHAILHOTO Ha3HAYECHHUS.
st hopMHpOBaHUS KOMIIETEHIIMA HEOOXOIMMO OCYILECTBUTH PsiJ ATAroB. DTarbl GOpMUPOBaHUS
KOMITETEHIH, IPUMEHSEMbIE ISl 3TOTO BUABI 3aHATHI U MCMOJIb3yeMbl€ CPEJICTBA OLCHUBAHUS Ipen-
CTaBJIeHBI B TabnuIle 3.
OPMHUPOBaHUsI KOMIIETEHIIMH U UCIIOJIb3YEMbIE CPEACTBA OLICHUBAHUS

CocTasn

3HaTh

YmMmeTs

Bnanets

CopepxaHue 3Ta-
OB

OCHOBHBIE SIBJICHUS U 3a-
KOHBI KOT€PEHTHOW OITH-
KW; IPUHIMIBI PYHKIHO-
HUPOBAHUS U3MEPUTETIb-
HOH anmaparypsl; Mexa-
HU3MBI BO3HUKHOBEHHS
MIOTPELIHOCTEN IPU U3MeE-
penuu 1 06paboTKe pe-
3yJIbTaTOB

MOIOMPATh M UCIIONIB30-
BaTh ISl DKCIIEPUMEHTA
HeoOxoaMoe 000pyIoBa-
HUE U MaTepUaIIbl; HC-
M0JIb30BaTh U3BECTHHIC
METOIMKHU IKCIIEPHUMEH-
TaJbHBIX UCCIICIOBAHUH B
00J1aCTH ONITUKH; PaCCUH-
TBHIBATh MOTPEITHOCTH H3-
MEpPEHUS U HaXOAUTh
crocoObl yMEHBIIIEHUS T10-
TPEIIHOCTEN; OLIEHUBATh
BBIUUCIIUTEIILHBIC TI0-
TPEIIHOCTH TIPH 00pa-
00TKe pe3y/IbTaTOB

TEPMHUHOJIOTHEHN, UCITIOJIb-
3yeMOM B KOT€PEHTHOM OIl-
TUKE; METOMKAMH MIPOBE-
JICHUSI KCTIEPUMEHTAITb-
HBIX U3MEPEHUI; METOA-
MU OLIEHKH U YMEHbIICHUS
MOTPEIIHOCTEH; crocoba-
MU TIPEICTABICHUS (PU3H-
4yecKoil nHpopMaluu B Ma-
TEMaTUYECKON 1 rpadude-
ckoit hopme

Bunrwl 3ansatuit

* HHTepakTUBHBIE MTPAK-
TUYECKHE 3aHATHS,
* HWHuTepaxkTuBHBIE 1a00-

paTOpHBIE 3aHATHS;
* lHTEepaKTUBHBIE JIEK-
unu;

* IIpakTnueckue 3aHs-
TUS;

* JlaGoparopubie pabo-
TBI;

o Jlexnuwm;

* lIHTepaKTUBHBIE MPaK-
TUYECKHE 3aHATHS,
* HMuTepakTuBHbIE 1a00-

paTOpHBIE 3aHATHS;
* VHTepakTHBHBIE JIEK-
oy,

 IlpakTuueckue 3aHs-
TUS;

* Jlaboparopusie pabo-
THBI;

* Jlekumu;

* lHTepaKkTUBHBIE PAK-
THYECKHE 3aHATHS,

* HuTepaxkTuBHBIE J1a00-
paTopHbIE 3aHATHS;

» JlabGopatopHbie pabo-
THI;

* CamocrosTrenbHas pa-
0oTa;
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* CamocrosTenabHas pa-
ooTa;

» CaMocTosTeNbHas pa-
oora;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* Oryer o naboparop-
HO¥ paborTe;

* Omnpoc Ha 3aHATHUSX;
e 3auer;

* Ortuer no naboparop-
HO¥ paborTe;

* Ormnpoc Ha 3aHATHSIX;
* 3auer;

* Ortuet o nmaboparop-
HOM1 pabore;
e 3auer;

DopMyIMpOBKa MOKa3aTeIe U KPUTEPHUEB OLEHUBAHUS JAHHOW KOMIIETEHIMU NPUBEJICHA B Ta-

omute 4.
Tabmuma 4 — [Tokazarenau ¥ KpUTEPUH OIEHWBAHMSI KOMIIETEHIIMU Ha dTamax

CocTasn 3HaTh YmMmeTs Bnanets
OTIn4HO * CTYIEHT 3HAeT OCHOB- | * CTYJACHT CIIOCOOCH * CTYICHT BJIAJICET TEP-

(BBICOKMIA YPOBEHB)

HBIE SIBJICHUS U 3aKOHBI
KOI'€pEHTHOU ONTUKH U
rojorpaduu, TOHUMAET
CBSI3b MEXy HUMH,
CaMOCTOSITENIbHO aHAJH-
3UpYyeT NPOLECCH] B3au-
MOJIENUCTBUS OITHYECKO-
IO U3IY4YEHUS C Belle-
CTBOM;

* CTYAEHT 3HAET MpPUH-
UTIBI PYHKITMOHUPOBA-
HUS U3MEPUTEIIBHON
arnmaparypsl, ee pabounii
JIMara3oH U OrpaHuye-
HUS;

* CTYAEHT 3HAeT Mexa-
HU3MbI BO3HUKHOBEHMUSI
MOTPEIIHOCTEH MPH U3-
MepeHuH U 00paboTKe
PE3yIbTATOB;

* CTYAEHT 3HAeT METOIU-
KU YMEHbIIIEHUS MOorpenl-
HOCTEH Kak IpU u3Mepe-
HUU, TaK U IIpU 00pa-
OOTKE pe3yJIbTaToB;

CaMOCTOSATEBHO I10I0U-
paTth ¥ UCIOIB30BATh IS
AKCIIEPUMEHTA HEOOXOIH-
Moe 000py/IOBaHUE U Ma-
TEpUabI;

* CTYICHT yMeeT BhIOH-
parth ¥ UCIOJIH30BaTh OTI-
TUMAaJIbHBIE METOJIUKHI
IKCTIEPUMEHTAIbHBIX HC-
CIICIOBAHUM;

* CTYICHT yMEET camo-
CTOSITETILHO KOPPEKTHO
paccYUTHIBATH MOTPET-
HOCTH M3MEPCHHUS U Ha-
XOIUTH CLIOCOOBI YMEHB-
IICHUS TIOTPEITHOCTEH;

* CTYICHT yMeeT KOp-
PEKTHO OIICHUBATh BbI-
YHUCIUTEIbHBIE TOTPEeL-
HOCTH TIpH 00paboTKe pe-
3yJABTAaTOB M HAXOJHUTh
CHOCOOBI YMEHBIICHUS
IIOTPELIHOCTEN

MHHOJIOTUEH, UCTIONb3Ye-
MOH B KOT€PEHTHOMU OI1-
THKE U Tojorpaduu;

* CTYICHT BJIaJICET METO-
JTUKaMU TPOBEICHUS KC-
NEPUMEHTATbHBIX U3Me-
peHuii, 00paboTKHu U aHa-
JM3a pe3yNbTaToB;

* CTYJAEHT BJIaJeeT METO-
JTaMH OLIEHKU U YMEHb-
LICHUS NOTPELIHOCTEM;

* CTYJEHT BJaJeeT
crocobamu mpeJcTaBie-
HUs (pu3ndeckoir uHdpop-
Maluy B MaTeMaTHye-
CKOM ¥ rpadudecKoi

dopme;

Xoporto (6a30BbIH
YPOBEHD)

* CTYACHT 3HAeT OCHOB-
HbIC SIBJICHUS U 3aKOHBI
KOT€pEHTHON ONTUKH U
rosiorpaduu, MOHUMaeT
CBSI3b MEXy HUMU;

* CTYICHT 3HAET MPHH-
UIBI PYHKIIHOHUPOBA-
HUS U3MEPHUTEIEHON
anmnaparypsl, ee padounit
JIMana3oH U OrpaHude-
HUS;

* CTYyJACHT 3HAaeT MeXa-
HU3MBbl BOSHUKHOBEHHS
HOTPEIIHOCTEN TIPH U3-
MepeHuH U 00paboTKe

* CTYICHT CIIOCOOEH
CaMOCTOSATEILHO TOI0H-
path ¥ UCTOIB30BATh JJIs
AKCIIEPUMEHTa HEOOXOIH-
Moe 000opyIoBaHUE U Ma-
TepHAIbI,

* CTYJIEHT YMEET HC-
[10JIb30BaTh U3BECTHEIE
METOJIMKH IKCIICPUMEH-
TaJIbHBIX MCCIIEIOBAHUIL;
* CTYIEHT YMEET caMo-
CTOSITEIIBHO KOPPEKTHO
paccUUTHIBATh MOTPEIII-
HOCTH U3MEPCHHUS;

* CTYIEHT YMEET KOp-

* CTYJAEHT BIaJeeT Tep-
MHHOJIOTUEH, UCTIONb3YE-
MOM B KOT€PEHTHOM OI-
THKE U Tosorpaduu;

* CTYJAEHT BJIaJeeT METO-
JTUKaMU TPOBEICHUS YKC-
MEePUMEHTAIbHBIX H3Me-
peHuii 1 06paboTKH pe-
3yJbTaTOB;

* CTYJACHT BJIaJCeT METO-
JaMH OIIEHKU TOTPEIIHO-
CTel;

* CTYJICHT BIaJceT
crocobamu mpejcTaBJe-
HUs (pu3nyeckoit nHdpop-
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pE3yIbTATOB;

PEKTHO OICHUBATL BbI-
YUCJIUTCIIBbHBIC TTOTPCIII-

HOCTH TIpH 00paboTKe pe-

3YyJIbTATOB,

Maluy B MaTeMaTHye-
CKOH ¥ rpaduvecKoi

bopme;

VYI0BIETBOPUTEIBH
0 (IOpOroBbIN
YPOBECHB)

* CTYZAEHT 3HAeT OCHOB-
HBIC SIBJICHUS U 3aKOHBI
KOTE€PEHTHOM ONTUKHU U
rosorpaduu;

* CTYZAEHT 3HAET IPUH-
LUIBI QYHKIIMOHUPOBA-
HUSl U3MEPUTEIIBHON
anmnaparypsl;

* CTYICHT CIIOCOOCH
noA0upaTh U UCTIONIB30-
BaTh ISl SKCIIEPUMEHTA
HeoOxoaMoe 000pyI0-
BaHWE U MaTepHUAIbI,

* CTYAEHT YMEET UC-
M0JTb30BaTh U3BECTHEIC
METOJIUKHU IKCIIEPUMEH-
TaJIbHBIX I/ICCJIGIIOBaHI/II;'I;

¢ CTYACHT YMECT I10JIb30-

BaTbCs CIIPAaBOYHOM JIH-
TepaTypowu;

* CTYJAGHT BIaJEeT Tep-
MHHOJIOTUEH, UCTIONb3YE-
MOM B KOT€PEHTHOM OII-
THKE U Tosorpaduu;

* CTYJACHT BJIaJ€eT METO-
JTUKaMU TIPOBEICHUS YKC-
MEPUMEHTATbHBIX H3Me-
peHuii 1 00paboTKH pe-
3yJIbTATOB;

* CTYJAEHT BIaJeeT CTaH-
JAPTHBIMH TTPOTPAMMHBI-
MU CpeACTBaMHU IS CO-
3JIaHUS] OTYETOB, NPE3EH-
TalMi;

HHA.

2.2 Komnerennus IK-1

ITIK-1: crmocoOHOCTBIO CTPOUTH MPOCTEHINEe GU3NIECKHE U MaTeMaTHUYECKHUE MOJICTH TIPHOOpPOB,
CXEM, YCTPOMCTB M YCTAHOBOK DJIEKTPOHUKU M HAHOAJIEKTPOHUKHU PA3IMYHOTO (DYHKIIMOHAJIHLHOTO Ha3HAa-
YeHUSI, a TAKXKE HCITOJIb30BaTh CTaHAAPTHBIE MPOTPaAaMMHBIE CPEICTBA UX KOMITBIOTEPHOTO MOJCIIUPOBA-

Jns popmupoBaHus KOMIETEHIIMH HEOOXOIUMO OCYIIECTBUTH P ATANOB. DTarbl (HOPMUPOBAHUS
KOMIETCHIIUH, MPUMEHSEMbIE JJII STOTO BHUJIbI 3aHATUNA W MCIOJB3YEMbIE CPEACTBA OLEHUBAHMS TIPE]I-
CTaBJICHHI B Ta0nHIIE 5.
OpPMUPOBAHUSI KOMIIETEHIIMH U UCTIOJIb3YEMbIE CPEICTBA OLICHUBAHUS

Tabmuna 5 — Drarnsl

Cocras

3HaTh

YMmeTs

Baangers

CopepxaHnue sTa-
OB

OCHOBHBIE SIBIICHHS U 3a-
KOHBI KOTepPEHTHON ONTH-
KU ¥ rosorpaduun

MCTIONIb30BaTh COBPEMEH-
HBIE METO/IbI aHAJIM3a IS
pacyéra B3auMOJICHCTBUSA
U3JTy4EHHS C BEIIECTBOM;
CTPOUTH TpocTeime pu-
3UYeCKHe U MaTeMaTH4e-
CKHE MOJIEJIN IPUOOPOB,
CXeM, YCTPOMCTB U ycTa-
HOBOK JJICKTPOHUKH U HaA-
HOQJICKTPOHUKHU

TEPMHUHOJIOTHEH, UCTIOIIb-
3yeMOM B KOT€PEHTHOM OIl-
TUKE; METOJAMH aHaIN3a
ONTUYECKUX U ONTHKO-
¢bu3nUecKux cxem npuodo-
POB U HAaOJIIOAAEMBIX SBJIE-
HUW; IPOTPaMMHBIMU
CpeICTBaMM KOMIIBIOTEP-
HOT'O MOJIEITMPOBAHMUSI

Bunwl 3ansatui

* llHTEepaKkTUBHBIC MpPaAK-
TUYECKHUE 3aHSATHUS;

* HMHrepakTuBHBIE J1a00-
paTopHbIE 3aHSITHUS;

* HMHTepaKkTUBHBIE JIEK-
1y,

* IIpakTnueckue 3aHs-
TUS;

» JlabGopaTtopHsie pabo-
THI,

e Jlexnum;

* CamocTosTenbHas pa-
oora;

* VHrepakTuBHBIE ITpaK-
TUYECKHUE 3aHATHS;

* HMHTepakTuBHbIE 1a00-
paTopHBIE 3aHATHUS;

* HHTepaKTUBHBIE JIEK-
Hu;

* [IpaxkTuueckue 3aHs-
THUS;

» JlabopaTtopHbie pabo-
THI,

o Jlexmmuy;

* CamocTosiTenpHas pa-
oora;

* HHrepakTUBHBIE NTpaAK-
TUYECKHUE 3aHATHUS;

* HuTrepakTuBHBIE 1a00-
paTopHbIE 3aHITHS;

» JlabGopaTtopHbie pabo-
THBI,

» CamocrosTenbHas pa-
0oTa;
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Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

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

* BricTyruieHue

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

* BricTymienue

* Ortuer no nabopatop-
HOIi paboTe;
* BricTynuienue

(mokian) Ha 3aHATHH;

(mokan) Ha 3aHATHH, (mokian) Ha 3aHATHH, ° Pe(bepaT;
* Pedepar; * Pedepar; * 3auer;
e 3auer; * 3auer;
®opmMyaUpOBKA MOKa3aTelIed U KPUTEPUEB OLCHUBAHUS JAHHOW KOMIIETCHIIMU MpPHUBEICHA B Ta-
omute 6.
Tabmuma 6 — [Tokazareau M KpUTEPHUH OICHUBAHMSI KOMIIETEHIIMH Ha dTamax
CoctasB 3HaTH YMmeTh Bnanets
OTan4HO * CTYICHT aHaJU3UPYET * CTYAEHT CaMOCTOSI- * CTYICHT BJAJEET Tep-

(BBICOKUI YPOBEHbD)

CBSI3U MEXTY Pa3IUIHbI-
MU TIOHATUSMU KOTEPEHT-
HOM OITHKWU,

* CTYACHT IPECTABIISCT
CIOCOOBI U PE3yIbTAThI
UCTIONTb30BAHUS Pa3IIuy-
HBIX (pU3NYECKUX MOjIe-
JIel ONTUYECKUX MpOoLEeC-
COB;

* CTYICHT MaTeMaTHh4e-
CKH 000CHOBEIBACT BBI-
O60p MeToa U IJIaH pe-
HICHUS 33/1a4H;

TEJIbHO BHIOUpAET U UC-
MOJIb3YET ONTUMAJIbHBIN
METO/1 aHAJIN3a B3auMO-
JIEUCTBUSA ONTHUYECKOTO
M3JIy4EHUS C BELIECTBOM
MIPUMEHUTENBHO K 3a7a-
qe;

* CTYAEHT CaMOCTOSI-
TEJIBHO CTPOUT MOJIETHU
MPOLECCOB, JICKAIINX B
OCHOBE MPHOOPOB U
YCTPOMCTB ONTHYECKOMN
AIEKTPOHUKH;

MUHOJIOTHEH, UCIIOIIb3Ye-
MOH B KOT€PEHTHOM OI1-
THUKE;;

* CTYAEHT CaMOCTOsI-
TEJILHO BBIOMPAET U KOp-
PEKTHO NMPUMEHSIET ONTH-
MaJIbHBIE METO/IbI AHAJIH-
32 ONTHUYECKHUX U ONTUKO-
(GU3NUECKUX CXeM Ipu-
00pOB U HAOJIOJAEMBIX
SIBJICHHUIA;

* CTYAEHT CaMOCTOsI-
TEJbHO BBIOMpPAET U KOp-
PEKTHO UCHOJb3YyeT HEe0O-
XO/IUMBbI€ NTPOTPAMMHBIE
CPEICTBA KOMIIBIOTEPHO-
T'O MOJEJIMPOBAHUS;

Xoporio (6a30BbIi

¢ CTYIACHT IOHUMAECT

* CTYZIEHT KOPPEKTHO

* CTYJAEHT BIIAJEET Tep-

KU,

* CTYJCHT JaeT ONuca-
HHE OCHOBHBIX MPOLIEC-
COB, SBJICHUN KOT€PEHT-

METO/Ibl aHAJIN3a B3aUMO-
JEHCTBUS ONITUYECKOTO

U3ITyYEHUS C BEILIECTBOM,
U YMeeT KOPPEKTHPOBATh

YPOBEHB) CBSI3U MEXY Pa3IUYHbl- | MPUMEHSIET U3BECTHbBIC MHUHOJIOTHEH, HCTIOJb3Ye-
MU MOHATUSIMH KOT€PEHT- | METObl aHAJIN3a B3aUMO- | MOU B KOT€pEHTHOM OI-
HOI OTITHKHU, JNEUCTBHS OTITHYECCKOTO THKE;;
* CTYIEHT UMEET Ipei- M3JIy4E€HUS C BEIIECTBOM; | ® CTYAEHT KOPPEKTHO
CTaBJICHUE O (1)I/I3I/I‘IGCKI/IX ¢ CTYACHT KOPPCKTHO HUC-| TIPUMEHSET pa3InYHbIC
MOJIETISIX ONITHYECKUX MOJIb3YET CYIIECTBYIO- METO/Ibl AHAJIU3a ONTHYE-
MPOLECCOB; M€ MOJICTH ONTHYECKHX | CKUX M ONTHKO-PU3NIC-
* CTYAEHT apryMEHTHUPY- | MPOLIECCOB AJS aHallM3a | CKHUX CXEM MPUOOPOB U
€T BBIOOp MeToza pere- | QYHKIMOHUPOBAHHS HAO0JII0/TAEMBIX SIBJICHUIA;
HUS 337a4;, COCTABIsIeT | YCTPOMCTB ONTHYECKOU * CTYIEHT KOPPEKTHO HC-
IUIaH PELEHUs 3a/1a4H; AIEKTPOHUKH; MOJIb3yeT He0OXOUMbIE
* CTyICHT rpaduiIecKu MIpOrpaMMHBIE CPEICTBA
WUTIOCTPUPYET 3aauy; KOMITbIOTEPHOTO MOJEIHU-
pOBaHUs;
VYIOBNETBOPUTENBH | * CTYICHT JIa€T ONpeae- | ® CTYICHT C He3HAYU- * CTYICHT BJAJIEET Tep-
0 (OpPOroBeIi JICHUSI OCHOBHBIX TTOHSI- TEJTbHBIMU OIIMOKaMHU MHUHOJIOTHEH, HCTIOb3Ye-
YPOBEHB) TUM KOT€PEHTHOM OMNTH- MIPUMEHSIET U3BECTHBIE MOM B KOT€PEHTHOM OII-

THKE;;
* CTYJCHT C He3HAYH-
TCSJIIbHBIMHA OHII/I6KaMI/I
PUMEHSIET U3BECTHBIC
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HOM OITHKWU,

* CTYIEHT 3HAeT OCHOB-
HBIE METOIbI PEIICHHUS
THUIOBBIX 3a]a4;

CBOIO paboTy mpu 0OHa-
PYKEHMH yKa3aHHBIX
OIIINOOK;

* CTYJEHT C HE3HAUH-
TEIbHBIMU OLIMOKaMU
UCIIOJIb3YET CYIIECTBYIO-
1€ MOJIEIH ONTHYECKHUX
IPOLIECCOB JJIsl aHAIM3a
(YHKIIMOHUPOBAHUS
YCTPOMCTB ONTHYECKON

METOJIbI aHAJIN3a OTITHYE-
CKHX M ONTHKO-PHU3NIeC-
CKUX CXEM MPHOOPOB U
Ha0JII0aEMEIX SBJICHUM;
* CTYICHT UCIIOJIb3YET
U3BECTHBIE MPOrPaMM-
HBIC CPEIICTBA KOMITBIO-
TEPHOTO MOJICTUPOBAHUS
JUTSL PEIICHUS CTaHAapT-
HBIX 33]1a4;

AIIEKTPOHUKH U CIIOCOOCH
UCTIPABJISATH ONIMOKHU TIPU
0OHApYKEHUU;

3 TunoBble KOHTPOJIbHbIE 3aJaHUA

Jlnis peanu3anuy BhILIENIEPEUMCIICHHBIX 3a7jad 00y4eHHUsI MCIIOIb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJlaHUs WIM UHbIE MaTepHalibl, HEOOXOAMMBIE JIJIsl OLIEHKH 3HAHUI, YMEHUH, HABBIKOB U (MJIM) OIbITA JIe-
ATEJNBHOCTH, XapaKTePU3YIOUINX 3Tanbl (JOPMHUPOBAHUS KOMIETEHIUI B MpOIECCe OCBOEHHs 00pa3oBa-
TEJIbHON MPOTPaMMBL, B CIIEYIOIIEM COCTAaBE.

3.1 Tembl pedepartos
[TapameTpbl COBPEMEHHBIX KOT€PEHTHBIX UCTOUHUKOB (MOILHOCTD, JUTMTENBHOCTb, CIIEKTpallb-

Hasl MIMPUHA, PACXOAUMOCTh) M (PyHIaMEHTaIbHBIC TTPOOJIEMBI (DH3UKH, pEIaeMble ¢ WX HCIIOIb30BaHM -

CM.

Metopl pa3pyIIeHus] KOTePEHTHOCTH.
CoBpeMeHHbIe Jla3epHbIE YCTAHOBKH.
KorepeHTHOE cOCTOsIHHE BEILIECTBA.
Konnencar bo3e-OiiHTeiiHa.

JlazepHoe oxJiaXIeHHE BEIIEeCTBa.

Criexnsl.

CrnieknorpamMmmsl.

®OTOUYBCTBUTEIILHBIE CPEIbI.

KomnbrotepHas rosorpadus.

[Tpumenenue ronorpadum.

CoBpemeHHbIe ronorpaguyecKkue yCTaHOBKH.
CriocoOBbI 321U THI TOJIOTPAMM OT TTOJIEIIOK.
CoBpeMeHHbIE TEXHOJOTHH 3aITUCH XYJ0)KECTBEHHBIX TOJIOrPaMM.
KomnaxT-aucku. [IpuHIuUIbI 3anucu ¥ YTeHuUsl.

3.2 3auér
IIpeoOpa3zoBanue Dypoe.
[IpeobpazoBanue dpenens.
[TpeobpaszoBanue Jupaxa.
IIpeoOpa3oBanue ['unpbepra.
[IpeoOpa3oBaHue OTCYETOB.
WuTerpanbHas onepanus CBEPTKHU.
DyHKINS KOPPEIALHNH.
MOHOXpOMaTUYHOCTD Ja3€PHBIX MTYYKOB.
OyYHKIMS KOT€PEHTHOCTH, CTENIEHb TPOCTPAHCTBEHHON U BPEMEHHON KOT€PEHTHOCTH.
N3mepeHne XxapakTEpUCTUK NPOCTPAHCTBEHHON M BPEMEHHOH KOTE€PEHTHOCTH, COOTHOLIEHHE

MEXy BPEMEHHON KOI€pEHTHOCTBIO U MOHOXPOMAaTUYHOCTBIO.

HecranuonapHusie myuku.
[IpocTpancTBeHHas: 1 BpEMEHHAast KOT€PEHTHOCTh OJIHOMOJIOBBIX U MHOTOMO/IOBBIX JIa3€POB.
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JlazepHas criexksI-KapTuHa.

PacnipoctpaHeHue B3aMMHON KOT€PEHTHOCTH.

PacnipocTpaHeHne cBeTOBBIX BOJH, (DYHKIIMS B3aUMHON KOT'€pPEHTHOCTH.

[TpenensHbIe POPMBI B3aMMHOM KOrepeHTHOCTH. KorepeHTHoe 1moJe, HeKOrepeHTHOe ToJIe.
Teopema Ban [{uttepra-llepHuke. 3HaueHne TEOPEMBI U CIEACTBUS U3 HEE.

Judpakius 4acTUYHO KOT€pEeHTHOIO M3NyudeHus. Pacnpenenenne MHTEHCUBHOCTH B 00JacTH

HaOJIFOICHUS.

[Tonsitue «cnexkm». CrHekn-KapTHHAa OOBEKTHBHAas M CYOBEKTHMBHAs, OCHOBHBIE CBOMCTBA U

yciioBusl (POPMUPOBAHUS.

HOpMaJ'IBHO pa3BuTas CICKII-CTPYKTYpa, YCIOBHA €€ Ha6J'IIO,ZleHI/I$[, KOHTpPACT, NHAUBHUYAJIb-

HBII COEKII.

Wntepdepeniys B 1uddy3HoM caere.

OmnebiT bepua-Tokapckoro. Criekn-uHTepdepomeTpus.

CriocoObl yCTpaHeHUs CIEKI-CTPYKTYPHI.

[Tonsipr3anus 1 BOCOPUMMYUBOCTh BELIECTBA.

[110THOCTH MOTOKA AJIEKTPOMArHUTHOM SHEPIrUU. DHEPTUS N0 B CPELE.
BostHOBOE ypaBHEHUE IS CPEABI C YIETOM HABOJAMMOM B HEU
CBETOBBIMM BOJHAMHU HEJIMHEHHOM 3JIEKTPUUECKON MOISIPU3ALUN.
VYpaBHeHue i c1a00M3MEHSIOUINXCS MTYYKOB B C1a00HEOIHOPOIHBIX Cpeiax.
HeycToiunBOCTE HEOTPAaHUYEHHOM TUIOCKON BOJIHBI.
CamodoxycupoBka 1 1e()OKYCHPOBKA rayCCOBBIX ITyYKOB.
TemoBas caMopOKyCHPOBKA.

da30Bast CaMOMOZYJISILIUS U KOMIIPECCHSI CBETOBBIX UMITYJIbCOB.
[IpocTeitmas cxema AMHAMUYECKOM rojorpaduu.

Junamuueckast roinorpadus HeCTallMOHAPHBIX BOJIH.

[Tporeccsl, Jexaliye B OCHOBE JMHAMUYECKON roorpaduu.
Peructpupyromue cpensl.

[IpakTrueckoe NprUMEHEHUE TMHAMUYECKOM rojorpaduu.
OO6parenre BOIHOBOTO (PpoHTA.

Crnioco6b1 0OpaleHust BOJIHOBOTO ()POHTA M IPUMEHEHHUSL.
OnTuyeckast OMCTaOUIBLHOCTD.

Henunetinstii uatepdepomerp ®adpu-Ilepo.

Henuneinple SBIICHNS B BOJOKHE.

Henuneitnpie siBIICHUS B IJ1a3Me.

3.3 Tembl OIPOCOB HA 3AHATHAX
Henunelinas nonspusanus cpesibl P MTHOBEHHOM OTKJIMKE
OO0t MOAX0 K ONMUCAHUIO HEIMHEHHBIX 3(PEKTOB BTOPOTO MOPSIKA
DJNeKTpOMarHuTHAs TEOPHS HEIMHEHHBIX AP PEKTOB BTOPOTO MOPSIIKA
['enepanust BOJTHBI CyMMapHOM 4acTOTHI MTPH KOJUTMHEAPHOM B3aUMOACHCTBUH B HIOOATE JTUTHS
I'enepanust BTopori rapMOHUKHU
@a30BbIil CHHXPOHHU3M IIPU I€HEPALUU BTOPOM TapMOHUKH
['enepamnust BTOpoil rapMOHHUKY TIPH HATMYUW 0OPATHOTO BO3/ICHCTBHS
[TapameTpuueckoe ycuineHue
ITapameTpuueckas reHepanus
KBa3ucuHXpOHHOE B3aUMOJIEHCTBUE B IEPUOINUYECKUX HETMHEWHBIX CTPYKTypax
['enepanyist rapMOHMK Ha NEPUOJUYECKUX JOMEHHBIX CTPYKTYpax B ONTHYECKUX BOJHOBOJAX
PacnipocTpaHeHue CBETOBBIX ITyYKOB U CBETOBBIX UMITYJIbCOB B HEJIMHEWHOM Cpejie
CamooxycupoBka 1 caMoe)OKyCHPOBKA CBETOBBIX ITYYKOB
da30Bast CaMOMOIYJISILINS U KOMIIPECCHSI CBETOBBIX UMITYJIbCOB
BpemMeHHble ONTHYECKHE COIUTOHBI
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— IIpocTpaHCTBEHHBIE ONITUYECKNUE COTUTOHBI

— IlpocTpaHCTBEHHBIE COMUTOHBI B (HOTOpE(PAKTUBHBIX KPUCTAIIAX M UX B3aMMOJICHCTBHE
— Junamuueckas ronorpadus u oOpaiieHue BOJTHOBOTO (PpoHTa

— Cnoco6bl 00palieHus: BOTHOBOTO (pOHTA U IPUMEHEHUS

3.4 TemMbl 1OKJIa10B

— IlapameTpsl COBPEMEHHBIX KOTE€PEHTHBIX HCTOUHUKOB (MOIIHOCTb, JUIUTEIHHOCTh, CIIEKTPAIh-
Has MIUPHHA, PACXOAUMOCTh) U (DyHIaMEHTaIbHBIC MPOOJIEMBbI (PU3UKH, pelIaeMble C UX HCITOJIb30BaHM -
eM.

— Mertoap! pa3pyiieHus: KOTepeHTHOCTH.

— CoBpeMeHHbIE JIa3epHbIE YCTAHOBKH.

— KorepeHntHoe cocTosiHHE BEIIECTBA.

— Konnencar boze-DitHireiina.

— JlazepHoe oxJiax/IeHHE BEIIeCTBa.

— CnexJbl.

— CrnexsiorpaMMBbl.

— ®DOTOYYBCTBUTEIBHBIC CPEIIBI.

— KommbrotrepHas ronorpadus.

— Ilpumenenue ronorpadumu.

— CoBpemenHbIe rojorpaduuecKiue yCTaHOBKH.

— CnocoObl 3aIIMUTHI TOJIOTPAMM OT MOJIEIIOK.

— CoBpeMeHHbBIE TEXHOJIOTHH 3aITUCH XYI0KECTBEHHBIX TOJIOTPAMM.

— Komnakr-nucku. [IpyuHIMIBI 3a1IUCH U YTEHUSL.

3.5 Tembl 1a00paTOpHBIX padoT
— IlpoctpancTBeHHast puiIbTpaLus ONTUYECKUX H300paskeHUI
— @a30BBIl CMHXPOHM3M IIPHU T€HEpalMM BTOPOW T'apMOHMKH JIa3€pPHOTO M3JIy4YE€HHUS B OIHO-
OCHBIX KpHcTajulax. MccnenoBanue yrioBoro CHHXpOHU3Ma.
— AMIIIUTYIHAS JIEKTPOONITHYECKAask MOAYJIALMS JTa3€pHOTO U3JIyUeHHUs.

4 Meroanueckne MaTepuaJibl
st obecnieueHus mpoiiecca OOydeHHsI U PEIIeHUs 3a1a4 O0yYCHHsI UCTIONB3YIOTCS CIETYIOIINE
MaTepUabl:
— MECTOIUYCCKHUE MATEPUAIIbI, OTPEACIISIONINE MPOIEIYPhl OLICHUBAHUS 3HAHHUMA, YMEHHIA, HaBbI-
KOB U (MJIM) OTIBITA JIESTSILHOCTH, XapaKTEPU3YIOIIUX ATaIbl (Op-MUPOBAHUS KOMIETECHITU, COTJIACHO TI.
12 paGoueii mporpamMmel.

4.1. OcHOBHas1 JIUTEpaTypa

1. Bseznenue B HenmuHEIHYIO ONTHKY: YuebHoe nocobue / angapos C. M. - 2012. 41 c. [Dnek-
TPOHHBIH pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/2059, cBoO0AHBIIHA.

2. OcHOBBI (pu3nYeCcKON 1 KBaHTOBOH onTuku: YueOHoe nocodue / Hlanmapos B. M. - 2012. 197
c. [DnexTpoHHBIi pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/750, cBOOOAHBIA.

3. ®otopedpaktuBHbie 3PGEKTH B 3JIEKTPOONTUYECKUX KpUCTaIax : YdeOHoe mocobue /
[Mangapos 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, cBoOOTHBIIHA.

4.2. lonoiHUTEILHAS JIUTEPaTypa

1. Wndopmanmonnas onrtuka / Iloxg pen. H.H. EpruxeeBa. Yue6Hoe nmocodue — M., N3narens-
ctBo MOMU, 2000. - 516 ¢ (Hasmmuue B 6udmoteke TYCVYP - 19 2k3.)

2. Iluxtua A.H. OnTthueckas ¥ KBaHTOBas 3JEKTpoHMKA. YueOHUK Juist BY3oB.- M.: Bricias
mkona, 2001. — 574 c¢. (Hanmuuue B 6ubmmoteke TYCYP - 150 2k3.)

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

4. Kucenes I'. JI. KBanToBas u ontuyeckas 3J1€KTpOHHUKA : YueOHOe mocobue. 2 € u3fl., Uclp. U
nom. — CII6.: U3natenbctBo «Jlauby, 2011. — 320 c.: wir. ISBN 978 5 8114 1114 6 [DOnekTpoHHBIH pe-
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cypc]. - http://e.lanbook.com/books/element.php?pll cid=25&pll id=627

4.3. O0s13aTesbHbIC Y4eOHO-MeTOAUYEeCKHE M0CO0us

1. AmMmnuTyaHas 3J€KTpOONTHYECKas MOAYJISLUS JIa3epHOTo U3nydeHus: Mertoandyeckue ykasa-
HUS K j1abopartopHoii pabote no kypcam "Henuneitnas ontuka" u "KorepenTHast ontuka u rogorpagus”
Juist cryaentoB HanpasieHuit 200700 "®oronuka u ontouHdopmatrka" u 210100 "DnexTpoHuka U HaHO-
anextponuka" / lllangapos C. M., Bypumos H. U. - 2014. 19 c. [DnekTponHsIii pecypc] - Pexum nocty-
na: http://edu.tusur.ru/publications/4103, cB0OOOAHBIIA.

2. ®a30Bblil CUHXPOHU3M IPU T'€HEPALUH BTOPOW TapMOHUKHU JIa3€pHOTO HM3JIyY€HHUs B OJIHO-
OCHBIX KpUCTaIax : MeToauveckue ykazanus K jaboparoproit padore / [llangapos C. M., bopoaun M.
B. - 2012. 21 c. [DnektpoHnHsIii pecypce]| - Pexxum gocrymna: http://edu.tusur.ru/publications/1893, cBo6oa-
HBIH.

3. IlpocTtpancTBeHHas QUIbTpaAlM ONTUYECKUX M300paxkeHuil: MeTonuueckue yka3aHus K Jia-
6opatopHoii padote o kypcam "OnTudeckue MeToabl 00padoTku nHpopmaruu" u "AKyCTOONTHYECKHE
MeTonbl 00paboTku uHpopMamu" i cTyaeHToB HanpasieHuil 210100 "DnekTpoHuKa U HAHOAIEKTPO-
Huka" u 200700 "dortonuka u onrounpopmaruka" / [lmakos C. C., lllangapos C. M. - 2014. 15 c.
[DnexTponHbIii pecypc] - Pexxum gocrtyma: http://edu.tusur.ru/publications/4125, cBOOO HBIH.

4. KorepenTHas onrtuka u ronorpadus: Mertoauyeckue yka3zaHHs K MPAKTUICCKUM 3aHATHSAM U
1o caMmocTosTenbHoi padore / bopoaun M. B., Hlannapos C. M. - 2017. 25 c. [DnexTpoHHsIi pecypc] -
Pexxum noctyma: https://edu.tusur.ru/publications/6915, cBOOOHBIIA.

4.4. ba3bl JaHHBIX, THPOPMAIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1. 1. O6pazoBarensubiii noptan TYCYP - nisg npoBeaeHus 1ab0paToOpHbIX, MPAKTHUECKUX 3aHS -
THH U CAMOCTOSITEIIBHOM PaObOThI

2. 2. bubmuorexka TYCVYP - nns camocTosTebHON paboTh

3. 3. IIporpammuoe obecneuenne: Microsoft PowerPoint nnm ananoru - st mpoBeaeHUs JeK-
N5 0%¢

4. 4. IlporpammHoe oOecrnieueHue: o(UCHbIC AKEThl, MATEMATUYECKUE MAaKEThl IPOrpaMM - JJIst
00pabOTKU JaHHBIX U TOATOTOBKH OTYETOB IO JaOOpaTOpHBIM paboTam, Ui COCTaBICHUs pedepaToB
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