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PABOYAS ITPOTPAMMA YUYEBHOM JUCLVITJIMHEI
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
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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 18 18 4acoB
7 Bcero (6e3 ax3ameHa) 72 72 4acoB
8 OO0m1as Tpy10eMKOCTh 72 72 4acoB
2.0 2.0 3.E

3auet: 7 cemecTp
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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 2.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -

%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

CornacosaHa Ha noprane Ne 18955 3



JlaGopaTopHbIe pabOThI 12 12
W3 Hux B MHTEpaKTUBHOMN (hopme 40 40
CamocTtosiTenbHas paboTa (Bcero) 18 18
[ToxaroroBka k maboparopHbeIM paboTam 6 6
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 6 6
CamocTosTenpbHOE H3ydyeHue TeM (BOIIPOCOB) 3 3
TEOPETUYECKOHN YacTh Kypca

[ToaroToBka Kk MPakTUYECKUM 3aHATHUSIM, CEMHUHApaM 3 3
Bcero (0e3 sx3amena) 72 72
OO6m1ast Tpy1I0€MKOCTh 4 72 72
3auetHble EanHunml 2.0 2.0

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
= 'S a = ©
S 2. = 2 g =
= o o 2 S o =
= = 2 5 - > 5
HasBaHus pa3aenoB TUCIUTUIMHBI % % = 5 o 2 &5
= 5 g & s 9 =
) o 9 L=
2 & 8 =2é g¢d
< ) S
Q. g c%
= @)
7 cemecTp
1 Beenenue 1 0 0 0 1 IIK-1, IIK-2
2 OnTuyeckuii CUTHAI U €T0 Tpeodpaso- 3 6 16 |IIK-1, [IK-2
BaHUE
3 IIpocTpaHCcTBEHHAs U BpEMEHHAas Kore- 2 0 0 2 4 I1K-1, IIK-2
PEHTHOCTB JIa3€PHOTO U3ITy4YEeHUS
4 KoppensinoHHbIe (YYHKITUH U KOTe- 2 0 0 1 3 [K-1, TIK-2
PEHTHOCTh
5 Onruka CrexiaoB 0 2 4 IIK-1, IIK-2
6 YpaBHeHMs1 MakcBesuia B HETMHEHHON 19 |IIK-1, IIK-2
cpene
7 CamodokycupoBka u camoaeokycu- 2 8 4 4 18 |IIK-1, [IK-2
POBKa CBETOBBIX ITyYKOB
8 Munamuueckas romorpadust 2 4 ITK-1, TTIK-2
9 ObparnieHue BOJIHOBOTO (POHTA U JPY- 1 ITK-1, TIK-2
rve HEJTMHEWHbIE SIBICHUS
Hroro 3a cemectp 20 22 12 18 72
Uroro 20 22 12 18 72
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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-
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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 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 g =
> =3
o =
= S
7 cemecTp
2 Ontnyeckuii curHan u | IlogroroBka k nmpaxkTuye- 1 IK-1, Omnpoc Ha 3aHsaTHAX, OT-
ero npeoopa3zoBaHue CKHUM 3aHSATUSIM, CEMHHA- [1K-2 4eT 1o JabopaTopHOi pa-
pam 6ote
[TonroroBka k maboparop- 2
HBIM paboTam
Uroro 3
3 [IpocTtpaHcTBEHHAs U CamocTosiTenbHOE U3yye- 1 [K-1 BricTynienue (noknan) Ha
BpEMEHHas HUE TeM (BOMPOCOB) Teope- 3aHatuu, Onpoc Ha 3aHs-
KOT€PEHTHOCTB JIA3EPHOIO | THYECKOM 4acTh Kypca Tusix, Pedepar
M3y aCHHA [TpopaboTka IeKIHOHHOTO 1
MaTepuana
UTtoro 2
4 KoppenaiuroHHbIE IIpopaboTKa JIEeKIIUOHHOTO 1 IIK-1 Omnpoc Ha 3aHATHAX
(GyHKITY 1 MaTepuana
KOTePEHTHOCTh Wroro |
5 OnTuka CeKiIoB CamocrosiTenbHOE U3y4e- 1 IIK-1 Brictymienne (moxmnam) Ha
HUE TeM (BOIPOCOB) TEOpE- 3aHsaT, Onpoc Ha 3aHs-
TUYECKOM YacTH Kypca Tusx, Pedepar
IIpopaboTka JIEeKIIUOHHOTO 1
MaTepuaia
UTtoro 2
6 YpaBuenus Makcemia |IloaroroBka K nmpakTuye- 1 IK-1, Onpoc Ha 3aHaTusx, Ot-
B HEJIMHENHOU Cpelie CKHUM 3aHATHSIM, CEMHHA- [K-2 YeT 1o JabopaTopHoOi pa-
pam oote
[ToaroroBka k 1aboparop- 2
HBIM paboTam
HUtoro 3
7 CamodokycupoBKka u [ToaroroBka k mpakTuue- 1 [IK-1, Ompoc Ha 3ansTusax, OT-
camoie(hOKyCHPOBKa CKUM 3aHATHUSAM, CEMUHA- [K-2 4eT 1o 1abopaTopHoil pa-
CBETOBBIX ITYYKOB pam oote
[TpopaboTka JIEKITMOHHOTO 1
MaTepuana
[Toaroroska k Jaboparop- 2
HBIM paboTam
UTtoro 4
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8 Jlunamuueckas CamocrosiTeTbHOE U3yue- 1 IK-1 Brictymuienne (moxnam) Ha
rosiorpadus HHUE TeM (BOIPOCOB) TEOpE- 3aHsT, Onpoc Ha 3aHs-
TUYECKOM YacTH Kypca Tusx, Pedepar
[IpopaboTka JIEKIIMOHHOTO 1
MaTepuana
Utoro 2
9 O6pamenue BoaHoBoro |IIpopaGoTka JeKIIMOHHOTO 1 [K-1 Ornpoc Ha 3aHATUAX
(dbpoHTa U TpyrUe Marepualia
HEJIMHEUHBIE SIBJICHUS Virtoro 1
Hroro 3a cemectp 18
Hroro 18

9.1. TembI AJ151 CAMOCTOSATEIBHOT0 H3Y4YEeHUSI TEOPETHYECKOI YacTH Kypca
@DOTOUYBCTBUTEIBHBIE CPEJIBI.
KommsrotrepHas ronorpadus.
[Ipumenenue ronorpadumu.
CoBpemeHHbIe rojorpadguueckue yCTaHOBKH.
Crioco0sI 3aUTHI TOJIOTPAMM OT TIOJICIIOK.
CoBpeMeHHbIE TEXHOJIOTUH 3aMUCH XY/I0’)KECTBEHHBIX TOJIOTPAMM.
Komnakt-ngucku. [IpyuHIUIIBI 3aUCH U YTEHUS.
Criexsbl.
CnexiorpamMsl.
10. ITapameTpsl COBPEMEHHBIX KOT'€PEHTHBIX HCTOYHUKOB (MOIIHOCTb, IITUTEIBHOCTD, CIIEKTPAJIb-
Has MIUPUHA, PACXOAUMOCTh) U (QyHIaMEHTaIbHBIC MPOOJIEMBI (PU3NUKH, pelIaeMble C UX HCIOJIb30BaHU -
eM.

WX kWD =

11. Merozas! pa3pymeHnst KOrepeHTHOCTH.
12. CoBpeMeHHBIE JTa3epHbIE YCTAHOBKHU.
13. KorepeHTHOE COCTOSTHHE BEIIECTBA.
14. Konnencar bo3e-DitHmTeiina.

15. JlazepHoe oxiakJAeHUE BEIIECTBA.

9.2. Bonnpochl 10 OATOTOBKE K JIA00PATOPHBIM padoTam
1. ®a30BbIil CUHXPOHU3M IIPU TE€HEPALlMU BTOPOM TapMOHUKU JIA3€PHOIO M3IYYEHUS B OJIHO-
OCHBIX KpHcTajuIax. MccnenoBanue yriuoBoro CHHXpOHU3Ma.
2.  AmminuTyaHas 3JIeKTpOONTHYECKast MOAYJISALUS JIa3€pPHOTO U3JIyUYEHHUS.
3. IlpocTtpaHcTBeHHast GUIBTpALMs ONTUYECKUX U300paXKeHUH

10. KypcoBasi padota (mpoekr)
He npenycmorpeno PYII

11. PeiiTuHroBas cucremMa JJisi OHEHKH yCIIeBAeMOCTH CTYJICHTOB

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — bamipHbIE OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

o " MaxkcuMaIbLHBIN
. MakcuMaILHBIN MakcuMalLHBIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
IESITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI| cemecTpa
7 cemecTp
Brictymienne (noknan) Ha 5 5 10
3aHATHH
3auer 25 25
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Onpoc Ha 3aHATUSAX 10 10 5 25
Otuet no nabopaTopHOii 10 10 10 30
pabote

Pedepar 5 5 10
Hroro makcumym 3a nepu- 30 30 40 100
on

Hapacratomum urorom 30 60 100 100

11.2. IlepecyeT 02/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6a/IOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MPeIcTaBieH B Tadmmie 11.2.
Tabmuma 11. 2 — [TepecueT 6AJIJIOB B OIICHKH 32 KOHTPOJIbHBIE TOUKH

bannbl Ha 1aTy KOHTPOIBHON TOYKHU Orenka

> 90% ot MakcuManbHOU cyMMBbI OamoB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcMMaIbHON cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULNOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TalOmuIle
11.3.

Tabmuua 11. 3 — IlepecueT cymmbl 6aJJI0B B TPAAULIMOHHYIO U MEXTYHAPOIHYIO OLIEHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YUHTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIInYHO)
85-89 B (ouens xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
0-74 D (ynoBnerBoputeabHO)
65 - 69

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpencraenio)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6aiioB F (HeyoBIETBOPUTEIIBHO)

3a4TEHO)

12. YuyeOHO-MeTOAUYeCKOE U MH(OPMALIMOHHOE O00ecneyeHHe TUCIMIINHBI

12.1. OcHoBHas JUTEpaTypa

1. Bsenenue B HenmHEHHYIO onTUKY: Y4eOHOe ocobue / [anmapos C. M. - 2012. 41 c. [Dnek-
TpOHHBIN pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/2059, nata o6pamenns: 25.04.2017.

2. OcHOBHI (pu3HUECKON M KBAaHTOBOH onTuku: YuebHoe nocodue / [annapos B. M. - 2012. 197
c. [DOnextponnsiii pecypc] - Pexum nmocryma: http://edu.tusur.ru/publications/750, mara oOparieHus:
25.04.2017.

3. ®oropedpakTuBHbie dDPEKTHI B IJIEKTPOONTHUCCKUX KpUCTAIaX : YuyeOHoe mocooue /
[Mangapo B. M., Manzens A. E., Hlannapos C. M., bypumos H. U. - 2012. 244 c. [OneKkTpoHHbIH pe-
cypce] - Pexxum noctyna: http://edu.tusur.ru/publications/1553, nata o6pamenus: 25.04.2017.

12.2. lonotHUTEILHAS JTATEPATYpPa
1. HWudopmauuonnas onrtuka / [loxg pen. H.H. EBruxeeBa. YueOnoe nocobue — M., M3narens-
ctBo MDMU, 2000. - 516 ¢ (nanuuue B 6nbmnotexke TYCVYP - 19 5k3.)
2. Iluxtua A.H. OnTtuueckas ¥ KBaHTOBas 3JEeKTpoHMKA. YueOHUK Juisi BY3oB.- M.: Bricias
mikona, 2001. — 574 c. (manuune B 6ubnmorexe TYCVYP - 150 5k3.)
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3. Ilpuknannas HenuHeiHas onTtuka: yueoHoe nocoobue / I1. I1. T'efiko. — Tomck: TYCVYP, 2007.
— 109 c. (manuuue B 6ubmuorexe TYCVYP - 83 7k3.)

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

12.3 YueOHO-MeTOAHYECKHE OCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. AmmnuTyaHas 3JeKTpOONTUYECKas MOAYIISIUS JIa3epHOro U3NydeHus: MeTtoandyeckue ykasa-
HUS K J1aboparopHoii pabote no Kypcam "Henuneitnas ontuka" u "KorepentHast ontuka u romorpagpus”
s ctyaentoB HarpasiaeHui 200700 "doronnka u ontonndopmaruka" u 210100 "DnekTpoHrKa U HaHO-
anekrponuka" / llanmapos C. M., Bypumor H. 1. - 2014. 19 c. [DnekTpoHHBIN pecypc] - Pexum mocty-
na: http://edu.tusur.ru/publications/4103, nata obpamenus: 25.04.2017.

2. ®a30BbIii CUHXPOHH3M IIPU T'€HEpalMU BTOPOMl TapMOHUKU JIA3€PHOIO M3IYy4YEHHUS B OJHO-
OCHBIX KpUCTaJUIax : MeToauveckue ykazanus K jaboparoproit padore / [llangapos C. M., bopoaun M.
B. - 2012. 21 c. [DnexTpoHHsIii pecypc] - Pexxum gocrtyma: http://edu.tusur.ru/publications/1893, nara 006-
pamenusi: 25.04.2017.

3. TIpoctpaHcTBeHHas QWIBTpAIMS ONTHYECKUX M300pakeHUi: MeTomuyeckue yKa3aHusl K Jia-
O6opatopHoii padore o kKypcaM "OnTudeckue MeToabl 00padoTku nHpopmaruu" u "AKyCTOONTHYECKHE
MeTonbl 00paboTku nHpopMarmu" g cTyaeHToB HanpasieHuil 210100 "DnekTpoHuKa U HAHOAIEKTPO-
Huka" u 200700 "dotonuka u onroumHpopmaruka" / [lImakoB C. C., Illangapo C. M. - 2014. 15 c.
[OnexTponHblii pecypc] - Pexum nocryma: http://edu.tusur.ru/publications/4125, mata oOparmieHus:
25.04.2017.

4. KorepenTtHas onrtuka u ronorpadus: Mertoguyeckue yka3zaHHUs K MPAKTUYECKUM 3aHATHAM U
1o caMmocTtosaTenbHOU padote / bopoaun M. B., llangapos C. M. - 2017. 25 c. [DnexkTpoHHBIN pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/6915, nata obpamenus: 25.04.2017.

12.3.2 YuyeOHO-MeTOAMYeCKHE TOCOOMS JIsI JIML ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Y4eOHO-MeToIMUeCKUE MaTepHralibl Il CaMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YMCJIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, aAalTHPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS U
BOCHPUSATHS UH(DOPMAIUH.

JL1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe yBETMUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HAapyIIeHUsIMHM CJIyXa:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 M1 ¢ HApYIIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIC, IOMCKOBbIE CHCTEMBbI M Tpedyemoe
NporpaMMHoe odecreyeHue

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

2. 2. bubmuorexka TYCVYP - 15 camocTosTeIbHON paboTh

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

4. 4. [IporpammHoOe oOecrieueHue: O(pHCHBIC TTAaKEThl, MATEMATHUYECKUE TTAKEThI TPOTPAMM - JIJIS
00pabOTKHU TaHHBIX U TOATOTOBKH OTYETOB IO JaOOpaTOpHBIM paboTaMm, Ui COCTaBIeHUs pedepaToB

13. MarepuaibHO-TEXHMYECKOE 0O0ecneuyeHue JUCIUTINHBI
13.1. O0mue TpedoOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY 00eCleYeHH 0 TN CIUTIINHbI

13.1.1. MarepuajibHO-TeXHUYECKOe o0ecneyeHue sl JIEKIIMOHHBIX 3aHATH I
Jnst mpoBeneHus 3aHATUM JIEKIMOHHOTO TUIIA, TPYNIIOBBIX U UHANBUYAJIbHBIX KOHCYJbTAIUH, TE-
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KYILETr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTeCTallui UCIIONB3YeTCsl yueOHast ayTuTopusi, C KOJIMYECTBOM I10-
CaJIOUHBIX MECT HE MeHee 22-24, 060pynoBaHHas TOCKON W CTaHIAPTHOM yueOHOM Mebenbio; 000opymoBa-
HHE JUI IPE3CHTAIMH 10 JEKIIMOHHBIM pa3zeaM JUCLUUIUIMHBL: 9KpaH, npoektop, [IK (HoyTOyk)

13.1.2. MaTepuaJbHO-TEXHHYECKOe 0O0ecnedeHne I NPAKTHYCCKUX 3aHATHI
VYyeOHasi aynuTOpuUsl C KOJMYECTBOM IOCAIOUHBIX MECT HE MeHee 25, cTaHjapTHas yuyeOHas me-
0enb, TOCKa.

13.1.3. MaTtepuajibHO-TEXHHYECKOe o0ecnevyeHne JJIs J1adopaTopHbIX pador
Jns mpoBeneHus J1abOpaTOPHBIX 3aHIATUN HCIONB3YyeTCs y4eOHO-HCCIeIoBaTelbCcKue J1abopaTo-
puH, pacrnoyiokeHHbIe 1o aapecy 634034, Tomckas o6nacts, T. Tomck, Bepmmauna ynumna, 1. 74, 1 atax,
ayn. 110 u 111. CoctaB obopynoBanus: YueOHas MeOelb; SKCIIEPUMEHTaIbHO-U3MEPUTEIIbHBIC YCTAHOB -
KA

13.1.4. MaTepuaJbHO-TEXHUYECKOE O0ecnedeHue I CaMOCTOATEIbHOH padoThl
[To ’xenmaHWIO CTYAEHTOB JJSi CaMOCTOSITENbHON paOOThl HCHONb3yeTcs ydeOHas ayauTopus
(KOMITBIOTEPHBIN KJlacc), pacnojiokeHHas no ajapecy 634034, r. Tomck, yn. Bepmwmnuna, 47, 5 stax,
ayn.511. CocrtaB obopynoBaHus: yueOHast MeOelb; KoMIbloTephl kiacca He Hke [ID9BM INTEL Pentium
1.5ITm. - 15 mT.; KOMIIBIOTEPHI MOAKIIOYEHBI K ceTH MHTepHET U 00eCneunBaoT JOCTYI B 3JIEKTPOHHYIO
nH()OPMAITMOHHO-00pa30BaTEIBHYIO CPETy YHUBEPCHUTETA.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHre JUCHUIIIHHBI VIS JIMI ¢ OTPAHHYECHHBIMU
BO3MO’KHOCTSIMH 3/10POBbSI

OcBoenne nucturuinHbl uiamMu ¢ OB3 ocylecTBiIseTcsl ¢ UCONb30BAHUEM CPEICTB OO0yUeHUs
00II1ero U CIenuaIbHOr0 Ha3HAYEeHUS.

[Tpu oOy4eHNH CTYAECHTOB ¢ HAPYHIEHUSIMHU CJIyXa MPETyCMOTPEHO MCIOIb30BAaHUE 3BYKOYCHIIH-
BAIOIICH amnmapaTypbl, MYJbTUMEIUUHBIX CPEACTB M JPYTrUX TEXHUYECKUX CPENICTB IpHEMa/TIepeaadn
yaeOHOM MHpOpMAIMK B TOCTYIMHBIX (popMax JUIsi CTYICHTOB C HAPYIICHUSMHU CITyXa, MOOUIBLHOU CHCTE-
MBI 00Y4eHHsI JUTsl CTYACHTOB C MHBATUAHOCTHIO, MOPTATUBHOM MHAYKITMOHHOW CHUCTEMBI. YueOHas ay/u-
TOpHS, B KOTOPOM 0OydaroTCsl CTYACHTHI C HAPYIICHHEM CIyxa, 000pyI0oBaHa KOMITBIOTEPHON TEXHUKOM,
ayIMOTEXHUKOW, BUJCOTEXHUKOW, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUINHON CUCTEMOM.

[Tpu 0O0ydeHUH CTYAEHTOB ¢ HAPYIIEHUSIMU 3PEHUSIMU TTPEAYCMOTPEHO UCIIOIBF30BAHUE B JIEKITH-
OHHBIX M y4EOHBIX ayIUTOPHUSIX BO3MOXXHOCTH MPOCMOTpA YAAJE€HHBIX OOBEKTOB (HAIpUMEp, TEKCTa Ha
JIOCKE WJIM CJIaii/la Ha HKpaHe) MpU MOMOIIX BUIEOYBEIUYUTENEH 7151 yIaJIEeHHOTO TPOCMOTpa.

[Ipu oOyueHHH CTYIEHTOB ¢ HAPYIUIEHUSIMH ONMOPHO-IABUIaTEJbLHOI0 ANMAPATA HCIOJIb3YIOTCS
aNTbTEpPHATUBHBIE YCTPONCTBA BBOJAA WH(GOPMAIMU U JAPYTrUe TEXHUYECKUE CPEICTBa MpUeMa/mepenadn
yueOHON mHbOpMAIMK B JTOCTYMHBIX (OpMax IS CTYACHTOB C HApYIIEHUSMH OIMOPHO-IABUTATEIHLHOTO
amnmapara, MOOMIIEHOM CUCTEMBI OOYUEHUS TS JIFOJIEH ¢ MHBAIHTHOCTBIO.

14. ®oHa OLIEHOYHBIX CPEACTB

14.1. OcHoBHbBIE TpeOOBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEeH AU
(DOHII OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJIbHBIC 3aAaHWsA, UCIIOJIb3YCMbBIC JIS1 OLICHKU C(I)Op-
MHUPOBAHHOCTH U OCBOCHHMSI 3aKpPEIUICHHBIX 32 TUCIUIUIMHON KOMIIETEHIIMI MpU MPOBEICHUU TEKYIIEH,
POMEXYTOYHOH aTTecTalluy 10 TUCIUIUIMHE IPUBE/ICH B MPUIIOKEHUN K pabodeil mporpaMme.

14.2 Tpe6oBaHusi K GoOHIY OIEHOUYHBIX CPEIACTB /IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBBA
I[JISI CTYI[GHTOB C UHBAJIMIHOCTBIO HpeIIYCMOTPGHBI JOIIOJIHUTCIBbHBIC OLICHOYHBIC CpeI[CTBa, Hepe-
YCHb KOTOPBIX yKa3aH B TaOJIHIIC.

TaﬁJmua 14 — Z[OHOIIHI/ITGJILHLIC CpeacrBa OuCHUBaAHMSA TJId CTYICHTOB ¢ THBAJIUIHOCTBIO

BI/II[I)I JOIIOJTHUTCIBHBIX OLICHOYHBIX q)OpMI)I KOHTPOJIAA U OUCHKH

Kareropuu ctyneHnTos
CpeicTB pe3ynbTaToB 00y4eHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumyIecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussimu | CobecezioBaHme 0 BOIpOcaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa
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3peHus ONpoC MO TEPMUHAM (MHIUBUYaJIbHO)
C HapylieHUs MU Pewienne AucTaHIIMOHHBIX TECTOB,
OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K METOAaMH
anmnapara 3aueTy
C orpannueHussMU 10 | TeCThbl, MUCbMEHHBIE CAMOCTOSATEIbHbBIC [IpenmyiiecTBEHHO MPOBEPKA
00IIeMe TUITUHCKUM paboThI, BOMIPOCHI K 3a4eTy, METOAAaMU, UCXOAS U3 COCTOSHUS
MOKAa3aHUSIM KOHTPOJIbHBIE PA0O0THI, YCTHBIE OTBETHI | 00y4aromerocsi Ha MOMEHT MPOBEPKHU

14.3 MeToauueckune peKoOMeHAAIMH M0 OLeHOYHBIM CPeICTBAM JUIAA JIMI ¢ OFPAHMYEeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

s crynentoB ¢ OB3 nmpenycMatpuBaeTcs TOCTyIHAs GopMa IpeoCTaBIeHUs 3aIaHui OI[CHOY -
HBIX CPEJICTB, @ UMEHHO:

- B Ie4aTHOU (hopme;

- B Me4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/IaHUs BCIYX;

- MPEOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

CryaeHTaM C MHBAJTUJAHOCTHIO YBEIIMYMBAETCS BPEMsl Ha IMOJATOTOBKY OTBETOB HA KOHTPOJBHBIE
BOTIPOCHI. J[JIsl TAKMX CTYAEHTOB MPEIyCMaTPUBACTCs JOCTYIHAs (popMa MpeaoCTaBICHUSI OTBETOB Ha 3a-
JaHUsl, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS PE3y/IbTATOB OOy4YEHHS] MHBAJIWIOB MO AUCHMILIUHE MpPeaycMaTpUBaeT
npenocTaBieHrne nHpopMaIuu B GopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSTHUS
nHpopmaIuu:

JIst d1l ¢ HApYLIeHUSIMH 3PEeHus:

- B (hopMe AJIEKTPOHHOTO TIOKYMEHTA;

- B [1e4aTHOU (hopMe yBETUYSHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HAPYUIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpu HEoOXOmMMOCTH /17151 00YJAIOIIUXCS ¢ MHBATUAHOCTBIO MPOIEIypa OIICHUBAHUS PE3yJIbTaTOB
00y4YeHUS] MOXKET MTPOBOAUTHCS B HECKOIBKO ATAIOB.
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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

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;

* Ortuer no naboparop-

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 OCHOB- | * CTYACHT yMEET camo- * CTYICHT BJIAaJICET TEP-

(BBICOKUIT YPOBEHbD)

HBIE SIBJICHUS U 3aKOHBI
KOI'€pEHTHOU ONTUKH U
rosiorpaduu, MOHUMAET
CBSI3b MEXIY HUMHU,
CaMOCTOSITEJIBHO aHAJIU-
3UpPYET MPOLECCHl B3au-
MOJIEUCTBUS ONITUYECKO-
IO U3JIy4eHUS C Belle-
CTBOM;

* CTYICHT 3HaeT Mexa-
HU3Mbl BO3HUKHOBEHUS
MOTPELIHOCTEN IIPH
KOMIIBIOTEPHOM MOJEIHU-
pOBaHUU;

* CTYIEHT 3HaeT METO/U-
KM YMEHBIIEHUS MOrper-
HOCTEW KOMIBIOTEPHOTO
MOJIETTUPOBAHMS;

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;

MUHOJIOTHEH, UCTIONb3Yye-
MOH B KOT€PEHTHOM OI1-
TUKE U rojorpaduu;

* CTYAEHT CaMOCTOsI-
TEJBbHO BBIOUPAET U KOp-
PEKTHO HCIIOIB3YET HE0O-
XO/IMMBbI€ MPOTrPaMMHBIE
CPEJICTBA KOMIIBIOTEPHO-
T'0 MOJICIIUPOBAHUS U
IPOEKTUPOBAHUS;

* CTYJACHT BJIaJ€eT METO-
JTaMH OLIEHKU U YMEHb-
LIEHUS NOTPELIHOCTEM;

* CTYJEHT BIaJeeT
crocobamu mpejcTanJe-
HUs (pu3nyeckoit nHdpop-
Malu B MaTeMaTuye-
CKOM ¥ rpaudecKoi

dopme;

Xoporto (6a30BbIH

¢ CTYACHT 3HACT OCHOB-

®* CTYOCHT YMECT CaMO-

¢ CTYIOCHT BJIAACCT TCP-

ronorpadumu;

BaHMS;

YPOBEHb) HBIC SIBJICHUA W 3aKOHBI CTOSITETILHO BBIOMpATh U MUHOJIOTHEH, UCTIOJIb3YE-
KOTE€PEHTHOM ONTUKHU U KOPPEKTHO UCIOJIb30BaTh | MOW B KOTEPEHTHOH OIl-
rosiorpaduu, MoHUMaeT MPUEMIIEMBIE METOBI THKE U Tosorpaduu;
CBS3b MEXKIY HUMH, aHanu3a [ pacy€ra B3a-| * CTYAEHT KOPPEKTHO HC-
¢ CTYACHT 3HACT MEXa- UMOJCUCTBUSA M3JIY4CHHUA | MOIb3YyET HEOOXOIUMBIE
HH3MbI BO3HMKHOBCHUS C BCIICCTBOM; IpOrpaMMHBIC CPEJCTBA
MOTPEIIHOCTEN NPU * CTYACHT yMCCT CaMO- KOMITBIOTEPHOI'O MOJICIIN -
KOMITBIOTEPHOM MOJEIH- | CTOSITEIbHO KOPPEKTHO poBaHuUs U MPOEKTUPOBA-
pOBaHUU; pacCUHATEIBATL BEIYUCIIH- | HUS,

TEIbHBIC MOTPEIHOCTH * CTYICHT BJIAJACET METO-

MOACINPOBAHUSI, JaMH OLICHKH ITOTPELIHO-
CTei;
* CTYICHT BJIaiceT
crioco0amu npeJcTaiie-
HUS pu3ndeckor HHPOp-
MallMy B MaTeMaTH4e-
CKOH 1 rpadudecKoi
hopme;

VYIOBIETBOPUTENIBH | * CTYAEHT 3HACT OCHOB- | ® CTYAEHT YMEET PAaCCUh- | ® CTYAEHT MCIIOJIb3YEeT

0 (IIOpOTroBBIH HBIC ABJICHHUS U 3aKOHBI TBIBaTh BBIYUCIIMTEJIPHBIC | M3BECTHBIC POTPaMM-

YPOBEHB) KOT€PEHTHOM ONTHUKHU U MOTPEIIHOCTH MOJEIIUPO- | HBIE CPEACTBA KOMIIBIO-

TECPHOI'0 MOACIIUPOBAHUA
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¢ CTYACHT 3HACT METOABI
OLICHKHA HOFpCIJ.IHOCTGfI
KOMITBIOTCPHOTO MOJACIIN-
pOBaHU;

* CTYJICHT YMEET HC-
10JIL30BaTh N3BECTHEIC
METObI AHAIN3A JIJIS pac-
yéTa B3auMOACHCTBUS U3-
JIy4E€HUS C BEIIECTBOM;

Y IPOEKTUPOBAHUS JIIIS
peICHUA CTAaHAAPTHBIX
3a/1ay;

* CTYICHT BJIAJEET Tep-
MHHOJIOTHEH, UCTIONb3YE-

MOM B KOTEPEHTHOM OIl-
THKE U Tojorpaduu;

* CTYZAEHT BJIAJEET CTaH-
JApTHBIMU ITPOIPaMMHBI-
MU CPEACTBAMH ISl CO-
3/1aHHSI OTYETOB, ITPE3EH-
Talu;

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;

* CTYIEHT CaMOCTOs-
TEJIbHO BHIOUpAET U UC-
MOJIB3YET ONTUMAJIbHBIN
METO/1 aHAJIN3a B3auMO-
JIEUCTBUSA ONTUYECKOTO
M3JIy4EHUS C BELIECTBOM
IIPUMEHUTEIBHO K 3a/1a-
qe;

* CTYIEHT CaMOCTOs-
TEJIBHO CTPOUT MOAETU
MIPOLIECCOB, JIEXKAIINX B
OCHOBE NMPHOOPOB U
YCTPOICTB (POTOHUKH U
ONnTONH(OPMATHKHY;

* 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

¢ 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;

METOJIbI aHAJIN3a B3aUMO-
JICHCTBUS ONITUYECKOTO
U3JTYYCHUS C BEIICCTBOM,
U yMeeT KOPPEKTUPOBATh
CBOIO paboTy mpu 0OHa-
PY)KEHUH YKa3aHHBIX
OIIHOOK;

* CTYICHT C HE3HAYH-
TEJILHBIMU OLTHOKaMHU
UCTIONIb3YET CYIIECTBYIO-
IIMe MOJCTH ONTUYSCKUX
MPOIIECCOB JIJISl aHATH3a
(YHKIIMOHUPOBAHHSI

YPOBEHB) CBsI3M MCXKIY PA3JIMYHbI- | IIPUMCHACT N3BCCTHBIC MUHOJIOTHEH, UCTIOJIb3YE-
MH MOHSTUSMM KOT€PEHT- | METO/bl aHAJIN3a B3aUMO- | MOI B KOT€pEHTHOM OIl-
HOM ONITHKHU; JEUCTBHS OTITHYECCKOTO THKE;;
® CTYOCHT UMEET Ipea- HU3JIYYEHUSI C BEHIECTBOM; | ® CTYICHT KOPPEKTHO
CTaBJieHHEe O PU3NYECKUX | * CTYACHT KOPPEKTHO UC-| TPHUMEHSET Pa3INIHbIC
MOJEIIAX ONTUYECKUX IIOJIB3YET CYILECTBYIO- METOJbI aHAIU3a O THUYE-
IIPOLIECCOB; IITUE MOJIETH ONITUYECKHUX | CKUX M ONTHUKO-PU3HUe-
® CTYHEHT apryMEHTHPY- | MPOLIECCOB JJIS aHAIN3a CKHX CXEM MPUOOPOB U
€T BBIOOP METO/Ia pele- (YHKITMOHUPOBAHMS HaOJIIOIaeMBIX SBJIEHUM;
HU 3aJ1a4i;, COCTaBJIICT yCTpOfICTB (bOTOHI/IKI/I 158 ¢ CTYIACHT KOPPEKTHO HC-
IUIaH PELICHUA 3a1a4U, ONTONH()OPMATHKH; MOJIb3yeT HEOOXOMMbIe
* 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- MIPUMEHSIET U3BECTHBIE MOM B KOT€PEHTHOM OII-

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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YCTPOICTB (POTOHUKH U HBIX 33/1a4;
ONTONH(OPMATHKH H
CIOCOOEH HCIPABIIATh
OIMOKY TIpU OOHApYXKe-
HUU;

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.
CrexJibl.
CnexJiorpamMsl.
[TapameTpbl COBPEMEHHBIX KOT€PEHTHBIX UCTOUHUKOB (MOIIHOCTb, JUIUTEIbHOCTD, CIIEKTPab-

Hasl MIHUPUHA, PACXOAUMOCTh) U (pyHIaMeHTaIbHBIC TPOOIEMBbI (DU3HUKH, pEIaeMbIe C UX HCIIOIb30BAHHU -

M.

MeTto/1p1 pa3pylieHust KOTepEHTHOCTH.
CoBpeMeHHbIE JIa3epHbIe YCTAaHOBKH.
KorepenTHoe cocTosiHUE BeIeCTBa.
Konnencar boze-OiHiTeiina.
JlazepHoe oxytaxk/IeHre BEIeCTBa.

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.

— CoBpeMeHHbIE TEXHOJIOTUH 3aITUCH XYI0’KECTBEHHBIX TOJIOTPAMM.

— Kommakr-gucku. [IpuHIUIBI 3aMTUCH U YTSHHUSL.

— CnekJsl.

— CrnexsiorpaMMBsl.

— IlapameTpsl COBPEMEHHBIX KOTE€PEHTHBIX HCTOUHUKOB (MOIHOCTb, JUIUTENBHOCTD, CIIEKTPaIb-
Hasl MIUPUHA, PACXOAUMOCTh) U (pyHIaMeHTaJIbHbIe TPOOIEMbl (DU3UKH, pEIaeMble C UX HCIIOIb30BAHU -
eMm.

— Mertoap! pa3pyiieHus: KOTepEHTHOCTH.

— CoBpeMeHHbIE JIa3epHbIE YCTAHOBKH.

— KorepeHTHOE COCTOSIHHE BEIIECTRA.

— Kounpgencar boze-DiiHuireiina.

— JlazepHoe OXJIa)KIeHHE BEUIECTBA.

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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