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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. IMoaroroBka 00yYaromMXCs K UCCIEAOBAHUIO U pa3paboTke MpUOOPOB U CHCTEM YNPABICHUS
ONTHUYECKUM HM3JTy4eHUEM, MpEeIHA3HAYCHHBIX KaK Ui (U3MYECKHX MCCIEIOBAHUI M MPOBEICHHS
BBICOKOTOYHBIX M3MEPEHUMN, TaK U JIJIS CO3JaHUS MEPCIEKTUBHBIX CHCTEM M KOMIUIEKCOB Ha OCHOBE
u3ydeHUs: 0a30BBIX (PU3MUECKUX NMPUHLIMIOB (PYHKIIMOHUPOBAHUS OCHOBHBIX 3JIEMEHTOB JIA3€PHBIX

CHUCTCM.

1.2. 3agauy AUCHUILIUHBI

1. TIpuobpereHre HaBBIKOB pa3pabOTKU U MPOEKTHUPOBAHUS YCTPOMCTB yIPABICHHUS ONTHYECKUM

HU3JTy4YCHHUEM.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).
Yacte O6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.
Monayns mucuurinHa: Moaysabs HanpaBieHHOCTH (poduiist) (major).

HNunexc nuctumaunel: b1.B.01./1B.01.02.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

[TIKP-11. Cniocoben
paszpabaThIBaTh

b exTuBHBIC
QITOPUTMBI PEIICHHS
c(hopMyIUpPOBAHHBIX
3aj1a4 C UCIOJIb30BAHNEM
COBPEMEHHBIX SI3bIKOB
POTPaAMMHUPOBAHUS H
obecreunBaTh UX
POTPaAMMHYO
peann3aImo

IIKP-11.1 .3HaeT MeTOAEI
pa3paboTku 3G (HEKTUBHBIX
AITOPUTMOB PEIICHUS
HAYy4YHO-HCCIIeI0BATEIbCKUX
3ajad.

3HaeT 3¢ (HeKTUBHBIC AITOPUTMBI U UX
MPOTPaAMMHBIE PeaTH3alfH JIs1 PEIICHUS
HAYYHO-HMCCIIEIOBATENBCKHX 3a/1a4 B 001aCTH
YIPaBJICHUS ONITHYECKUM H3ITyUCHHEM.

ITIKP-11.2 .Ymeer
HCIIOJIb30BATh AJTOPUTMBI
pEIIeHUs UCCIIEeI0BATENbCKUX
3aJ1a4 C UCII0Jb30BaHUEM
COBPEMEHHBIX SI3BIKOB
MIPOrpaMMHUPOBAHUS.

YMeer ucnonb30BaTh 3h(HEeKTUBHBIE
aJITOPUTMBI U X MPOTPaMMHBIE peann3aluu
JUISL UCCIIEIOBAHMSI U IPOEKTUPOBAHUS
npuOOPOB yIpaBlIeHUs] ONTUYECKUM
U3ITy4YEeHUEM.

I[IKP-11.3 .Bnangeer
HaBBIKAMHU Pa3pabOTKH
CTpaTeruu U METOA0JIOTUU
HCCIIeIOBAHUS U3/ICITHI
MHUKPO- 1 HAHOSJIEKTPOHUKH.

Brnaneer HaBbIKaMu METOJaMH U IIPUEMaMHU
pa3paboTKH, MPOCKTUPOBAHUS 1
HCIIOJIb30BAaHUsl YCTPOUCTB

YIPaBJIEHUS ONITUYECKUM U3ITYyUEHHEM.

CornacoeaHa Ha noptane N2 54509



[TKP-5. Cnocoben
pa3zpabaThIBaTh
TEXHUYECKUE 3a/IaHUsI Ha
MIPOCKTUPOBAHUE
TEXHOJIOTHYECKUX
IIPOLIECCOB
MIPOU3BOICTBA
MAaTEpHAJIOB U 31N
AIEKTPOHHOW TEXHHUKHU

[TIKP-5.1 .3Haet coBpeMeHHbIE
TEXHOJIOTMYECKHE MTPOLIECCHI
IIPOU3BOJCTBA U3IEIUN
MHUKpPO- ¥ HAHOAJIEKTPOHUKH.

3HaeT OCHOBHBIC IPUHIIHITBI U (PU3NIECKHE
a¢dexTs, obecneunBarone 3pHEeKTHBHOS
YHOpaBJICHUC ONITUYCCKUM U3JTYUCHUCM.

[TKP-5.2 .Ymeer npoBOaUTH
aHaJu3 U BBIOOD
MEePCIEKTUBHBIX MAaTEPHAIIOB,
TEXHOJIOTHYECKHUX MPOIIECCOB
1 000pyIOBaHUS TSt
MIPOU3BOJICTBA U3ETUI
MHUKPOIJICKTPOHHUKH.

YMeeT npuMeHsTh NOJTy4YeHHbIE 3HaHUS TPU
TEOPETUUYECKOM aHAIN3€e U
HKCIIEPUMEHTAJILHOM UCCIIEIOBaHUH
(bu3HYECKUX MPOLIECCOB M ONTHYECKUX
SBJICHUH, JIe)KAIIUX B OCHOBE METO/I0B
YOpaBJIE€HUS ONITUYECKUM H3ITydeHHEM

IIKP-5.3 .Bnaneet HaBBIKAMU
MIPOEKTUPOBAHUS
TEXHOJIOTMYECKUX MPOIIECCOB
MIPOU3BOCTBA U3/IETUI
MHUKPO- 1 HAHOSJIEKTPOHUKH.

Bnaneet HaBbIkamMu aHalIM3a HHPOPMALIUHU O
HOBBIX METOJaX yIIPaBJICHUSA OITUYECKUM
U3IIly4CHUEM U

TUIAX ONTUYECKUX YCTPOUCTB IPHU
IIPOCKTUPOBAHUU TEXHOIOTUYECKUX
IIPOLIECCOB IPOU3BOJICTBA U3CIIUNA YCTPOUCTB
YIIPaBJICHUSA ONTUYECKUM U3IIyYECHUEM.

[TIKP-9. I'oroB
OCYLIECTBIIATH
aBTOPCKOE
COIPOBOKCHHE
pa3zpabaThIBaeMBbIX
YCTPOICTB, IPUOOPOB U
CHUCTEMBI JJIEKTPOHHON
TEXHHMKH Ha dTanax
IIPOEKTUPOBAHUS U
IIPOU3BOJICTBA

[TIKP-9.1 .3naet meTosI
ABTOPCKOTO COIPOBOXKICHHUS
pa3pabaThIBa€MbIX U3CIIUIA
MUKPO3JIEKTPOHUKH.

3HAET METO/IbI ABTOPCKOTO COIPOBOXKICHUS
pa3pabaTbIiBaeMbIX IPUOOPOB M YCTPOUCTB
yYHpaBJICHUA OITUYCCKUM HU3ITYUYCHUCM.

[TIKP-9.2 .Ymeer
AHAIM3UPOBATH MPUUNHBI
Opaka BbIITyCKaeMbIX U3IETHI
MUKPO3JIEKTPOHUKH.

YMeeT BBIABIATH U aHAJTU3UPOBATH
Pe3yJIbTaThl TOBEPKU MPUOOPOB U yCTPOMCTB
YIOpaBJIE€HUS! ONITUYECKUM U3ITYyUCHHEM.

IIKP-9.3 .Bnaneet HaBBIKAMU
MOJATOTOBKH Je(EKTHBIX
BEJIOMOCTEH YCTPOUCTB,
npuOOpPOB U CHCTEM
ANEKTPOHHOU TEXHUKH.

BrnaneeTr HaBbIKaMM aHaJIM3a U TOATOTOBKH
OTUETHOCTH IO pPe3yJIbTaTaM IMOBEPKU
npuOOPOB U YCTPOUCTB YIIPABICHUS
ONTUYECKUM U3ITyUYEHUEM.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMHYeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akaJeMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabmuue 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
o Becero |Cemectpsl
Bunpl yueOHOI 1esTeabHOCTH
4acoB |2 ceMecTp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejiemM, BCero 48 48
JIek1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHS 18 18
JlaGopaTopHbie 3aHITHS 12 12
CamocrosiTeibHas padoTa 00y4alOIINXCsH, B T.4. KOHTAKTHasI 96 96
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[TonroroBka k 3auery 36 36
[ToaroroBka K TECTUPOBAHUIO 22 22
Hanucanue oTueTa 1o mpakTUYECKOMY 3aHATHUIO (CEMUHApPY) 14 14
3
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[ToaroroBka K 3amuTe OTYETA 10 JJA0OpaTOPHOU paboTe 8 8

[ToaroToBka k mabopatopHoOi paboTe, HATMCAHUE OTYETa 8 8

[ToaroroBka Kk KOHTPOJILHOU paboTe 8 8
OO0mas Tpy10eMKOCTh (B 4acax) 144 144

Oo0wmas TpyroeMkocTh (B 3.€.) 4 4

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) AUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CtpykTypa IUCHUIUIUHBI MO pa3aenam (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B

tabnwure 5.1.
Tabnuma 5.1 — Pa3aensl (TeMbl) AUCHUILINHBL U BUIBI YYEOHOH IeATEIbHOCTH
Ha3Banus pasnenos (Tem) Jlex. [Tpak. | JIa6. Canm, Beero dopmupyemsbie
TUCLAILINHBL 3am., 3aH., 4 | pao. pab., | uacos (0es KOMIIETEHIIU
q q dK3aMeHa)
2 cemecTp
1 Beenenune. Knaccudukanus 2 - - 4 6 IIKP-5, TIKP-9
BOJIOKOHHO - ONITHYECKUX MPUOOPOB U
CHCTEM
2 OnTHYeCcKHe KOMIIOHEHTHI 2 4 4 26 36 IIKP-5, TIKP-9,
BOJIOKOHHOOIITUYECKUX NAaTYNKOB [IKP-11
3 Bo1OKOHHO-ONTHYECKHE JATYUKU ¢ |4 6 4 26 40 IIKP-11, ITIKP-5,
BOJIOKHOM — JIMHUEN IIepesadn ITKP-9
4 BoIOKOHHO-ONITHYECKHE JaTUYNKu ¢ |4 4 4 20 32 ITIKP-11, TIKP-5,
BOJIOKHOM - YyBCTBUTEJIbHBIM ITKP-9
3JIEMEHTOM
5 Bo1oKOHHO - ONTHYECKHE 4 4 - 12 20 IIKP-11, TTIKP-5,
TUPOCKOIIbI [TKP-9
6 BosiokoHHBIE J1a3epbl 2 - - 8 10 IIKP-11, ITIKP-5,
ITKP-9
Uroro 3a cemectp|18 18 12 96 144
Hroro|18 18 12 96 144

5.2. Conep:xanue pa3iesioB (TeM) IMCHUANINHBI

Copepxanue pa3aenoB (TeM) AUCUUTUINHBI (B T.Y. MO JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JEKIUSIM)

TpynoemMKkocTh
HazBanus pasnesnoB (Tem) Coneprkanue pa3iesioB (Tem) (TeKIHOHHEIE dopmupyembie
JUCIUTTAHBI JTUCIUIUIAHEI (B T.4. O JEKIUSIM) KOMIIETCHIIUU
3aHATHUSA), U
2 cemecTp
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1 Brenenue.
Knaccudukanus
BOJIOKOHHO - ONITHYECKUX
puOOPOB M CHCTEM

Llenb u comeprkanme Kypea, ero CBs3b C
APYTHMMH TUCHUILUTAHAME, OCHOBHAS U
JOTIOJTHUTENbHAS JINTEPATYPA.
Kiaccudukaiysi BOJIOKOHHO-ONITUYECKUX
cuctem. Kimaccudukanus BOJIOKOHHO-
ONTHYECKHUX JATYUKOB I10
(YHKIMOHATBHOMY Ha3HAUYCHUIO
BOJIOKOHHO-OIITUYECKOTO TPAKTa
METOJIaM MOJIYJISIIIUYU ONITUYECKOTO
n3iydenus. Kpartkas ucropus Bonpoca.

[1KP-5, TIKP-9

Htoro

2 OnTuueckue
KOMITOHEHTBI
BOJIOKOHHOONTHYECKHX
JTaTYNKOB

Bomnokonnsie ceeToBoibl (BC): BC ¢
JIBOWHBIM JIy4EIPEIOMIICHUEM;
HekBaplieBbie BC, ocobeHHOCTH
(U3NYECKUX CBOMCTB U XapaKTEPUCTUK
BC 11t BOJIOKOHHO-ONITUYECKHUX
JIaTYUKOB. J[eJUTeNH CBETOBBIX MMyYKOB,
CYMMAaTOPbI, HAIIPABJICHHBIC OTBETBUTEIIH,
MOJISIPU3ATOPBI, ONTHUECKUE BEHTUIIH,
¢a3oBble MIacTUHKU. MHTErpaibHO-
OIITUYECKUE HHTEP(HEPOMETPHI,
MOJYJIITOPbl HHTEHCUBHOCTH CBETA U
(ha3oBbIe MOAYJISATOPBI, JIEMECHTHI JJIs
CIIBUTA YaCTOTHI CBETa

TIKP-5, TTKP-9

HUroro

3 BOJIOKOHHO-OIITHYECKHE
NATYUKA C BOJIOKHOM —
JIMHHUEHN nepeaayun

JIaTYMK¥ aMIUTATYTHOTO THIIA JIJIS
WU3MEPEHUs TEMITEPaTyPhl, MEXaHHYECKUX
BEJIMYMH, KOHIICHTPAIIUH XUMHUYECKUX
BelIeCTB. J[aTunky MOSIpU3aIuOHHOTO
TUTIA JUT U3MEPEHUSI MATHUTHOTO TTOJIS,
HaTPSHKCHHOCTH 3JIEKTPUIECKOTO TIOJIS,
JaBIICHUS U yCKOpeHus. [laTunku Ha
OCHOBE CJIBHTa YaCTOTHI CBETA IS
W3MEPEHUsS] CKOPOCTH TBEPJIBIX TEJ,
CKOPOCTH CBHITYYHX FITH JKUIKHX
BeriecTB. CXeMbI TOCTPOSHHSI, OCHOBHBIE
XapaKTePUCTHKH, (YHKIIUA
npeoOpa3zoBaHms, 00IaCTH MPUMEHEHHS
JaTYNKOB C BOJIOKHOM - JIMHUEH
nepeaayn.

IIKP-11,
ITIKP-5, TIKP-9

Hroro
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4 BOJIOKOHHO-OIITHYECKHUE
JATYUKH C BOJIOKHOM -
YyBCTBUTEIBHBIM
3JIEMCHTOM

JlaT4uKy ¢ UCTIOIB30BAHUEM MOIYJISAIHH
HOTEPh VIS U3MEPCHUS
MUKPOIIEPEMEIICHUH, TATYMKHA Ha OCHOBE
3¢ (HeKTOoB TFOMUHECTICHIINH. BOJIOKOHHO-
ONTHYECKHUE OPITTOBCKUE PELICTKU
JTaTYMKHU Ha UX OCHOBE. JlaTunku Ha
OCHOBE UHTEep(EpPEHIINH CBETA.
Wutepdepomerprueckue cxembl Maxa -
Lennepa, Maiikenscona, ®adpu — [lepo.
CxeMbl IOCTPOCHHSI, OCHOBHBIC
XapaKTePUCTHKH, QYHKIIHU
npeoOpa3oBaHus U 00JaCTH TPUMCHEHHUS
JaTYUKOB C BOJIOKHOM B Ka4eCTBE
YyBCTBUTEIBLHOTO JIEMCHTA.

TIKP-11,
TIKP-5, TTKP-9

Htoro

5 BoJIOKOHHO -
ONTUYECKUE TUPOCKOIIBI

O dext Canbsika, OCHOBHBIE CXEMBI
Ja3epPHBIX U BOJIOKOHHO — ONTHYECKUX
TUPOCKOTIOB, OCHOBHBIE XapaKTePUCTUKU
Y METOJIbI UX YIIYUILICHUS, METOIbI
MOBBILICHUS YyBCTBUTEIILHOCTH U
CHIDKEHHUS yMOB. [IpuMepsl peanu3anuu
BOJIOKOHHO-ONITHYECKUX THPOCKOIIOB,
OCHOBHBIE OCOOEHHOCTH U
XapaKTePUCTHKU peaTbHBIX MPUOOPOB.

TIKP-11,
TIKP-5, TTKP-9

HUroro

6 BonokoHHbIE Ja3epbl

HcTopust pa3BUTHS BOJIOKOHHO-
ONTHYECKUX Ja3epoB. OcoOeHHOCTH
KOHCTPYKIIUU ¥ OCHOBHBIC
XapaKTePUCTHKU COBPEMEHHBIX
BOJIOKOHHBIX JIA3€POB CPEAHEH 1
OompI0i MottHOCTH. [IpuHIIAIT paGOTHI,
0COOCHHOCTH KOHCTPYKIIMH, OCHOBHBIC
XapaKTePUCTHKH BOJIOKOHHBIX
paMaHOBCKHX J1a3epOB.

IIKP-11,
ITIKP-5, TIKP-9

Hroro

Hroro 3a cemectp

18

Htoro

18

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HanMeHnoBaHue MpakTHYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmiuie 5.3.
Ta6ymma 5.3 — HauMeHoBaHME NMPaKTHYECKUX 3aHATHH (CEMHUHAPOB)

HasBanus pasznenos (Tem)
TVCIUTUTAHBI

HaumeHnoBanue nmpakTUYECKUX 3aHATHI
(cemuHapoB)

TpynoemkocTsb,
q

dopmupyembie
KOMITIETEHIIUH

2 cemecTp

2 OnTuyeckue
KOMITOHEHTBI
BOJIOKOHHOONTHYECKNX
JTaTYNKOB

MeToauku pacueTa XapaKTepUCTUK
AUCKPCTHBIX ONITHYCCKUX 3JICMCHTOB
BOJIOKOHHO-OTNITHYECKUX YCTPONCTB:
MOJIIPU3aTOPOB, (PA30BBIX IIACTHHOK,
OINITUYCCKUX U30JATOPOB

ITIKP-11, IIKP-5

Htoro
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3 BosnokoHHo-onTHueckue |PacueT OCHOBHBIX MapamMeTpoB 6 [IKP-11,
JATYUKHU C BOJIOKHOM — BOJIOKOHHBIX CBETOBOJOB, ITAPAMETPOB [IKP-5, ITKP-9
JUHUEN nepenayn YYBCTBUTEJIbHBIX 3JIEMEHTOB
MOJIIPU3aLMOHHO-BPALLATENILHOTO TUIIA,
XapaKTEPUCTHUK JATUYUKOB.
Hroro 6
4 BonokoHHO-onTH4yeckue |Pacder xapakTepUCTHK BOJOKOHHBIX 4 [IKP-11,
JaTYUKU C BOJOKHOM - OpATTOBCKUX U JTMHHONEPUOIHBIX [IKP-5, IIKP-9
YyBCTBUTEIbHBIM pEUIeTOK, BCTPOSHHBIX
AIIEMEHTOM unteppepomerpoB @adpu-Ilepo.
Hroro 4
5 BO0OKOHHO - [Tpumepsl peanuzanuy BOJOKOHHO- 4 ITKP-11,
ONTHUYECKUE TUPOCKOITBI ONTUYECKUX THPOCKONOB, OCHOBHBIE [TKP-5, I[IKP-9
O0COOCHHOCTH U XapaKTePUCTHKHU
peaTbHBIX TPUOOPOB.
Hroro 4
Uroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tadbnuie 5.4.
Tabnuia 5.4 — HaumeHoBaHue 1a00paTOpHBIX padboT
Hazpanus paznenos (Tem) Haumenosanue naboparopubix | TpynoeMkocTs, | DopMupyemble
JUCUUIUINHBI pabor q KOMIIETECHIINH
2 cemecTp
2 OnTuyeckue KOMIIOHEHTBI AKYCTOONITHYECKUI MOIYIATOP 4 IIKP-11, IIKP-5
BOJIOKOHHOONTHYECKHUX Ja3€pHOT0 U3TyYEHUs
JIATYAKOB Hroro 4
3 BoJIOKOHHO-ONITUYECKHE HccnenoBanue xapakTepuCTUK 4 [IKP-11, ITKP-5
JATYMKU C BOJOKHOM — JIMHUEH |KPEMHHUEBOTO
nepeaadu MOJIYITPOBOJIHUKOBOTO
dotoanona
Hroro 4
4 BOJIOKOHHO-OIITUYECKHE OTtpaxeHne CBETOBBIX ITyYKOB 4 [TIKP-11, ITKP-5
JATYMKH C BOJOKHOM - OT IUIOCKOM I'PaHMIIbI pa3aena
YyBCTBUTEJBHBIM 3JIEMEHTOM «BO3IYyX — IUAJIEKTPUUECKAs
cpena»
Uroro 4
Hroro 3a cemectp 12
Hroro 12

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npenycMoTpeHo y4eOHbBIM MI1aHOM

5.6. CamocTosiTeqbHasi padoTa

Buaer caMmocTosTeNIbHOM paboThL, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETEHIIMU TIPEICTABIICHBI B

Tabnuie 5.6.

Tabmuua 5.6 — Buasl caMOCTOATENBHOM PaOOTHI, TPYIOEMKOCTh U (POPMHUPYEMbIE KOMIIETSHITUH
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Bubel
HasBanus paznenos (Tem) . | Tpymoemkocts, | @opMupyemsbie
JE—— CaMOCTOSATEIIBHOMN u KOMITCTCHITHH DopMBI KOHTPOJISI
paboTsl
2 cemecTp
1 BBenenue. [ToaroroBka k 3auery 2 TIKP-5, TIKP-9 3auér
Knaccupuxanms IToAroToBKa K 2 IIKP-5, IIKP-9 | TectupoBanue
BOJIOKOHHO - ONITHYECKUX | TeCTUPOBAHHIO
npubOOpPOB U CUCTEM Wtoro 4
2 Onruyeckue ITogroroska k 3auery 8 [IKP-5, IIKP-9 3auér
KOMITIOHCHTBI IToaroroBka x 6 TIKP-5, TIIKP-9 TectupoBanue
BOJIOKOHHOOINITHYECKUX | TeCTHPOBAHHIO
AATIUKOB Hanucanue oTuera o 4 I1KP-11, TIKP-5 Ortuer o
MPaKTUYECKOMY MIPaKTUYECKOMY
3aHATHIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
IToaroroBka k 4 IIKP-11, IIKP-5 | 3ammuTa oT4uera
3aluTe OT4YeTa 1o o 1abopaTopHO
nabopaTopHOI pabote
pabote
[ToaroroBka k 4 [IKP-11, IIKP-5 | JlaGoparopHas
nabopaTtopHoit paborta
pabote, HarMcaHue
oT4eTa
Hroro 26
3 BoltokoHHO- [ToaroroBka k 3auery 8 I[IKP-11, IIKP-5, 3auér
ONTHUYECKUE TATYUKH C [IKP-9
BOJIOKHOM — JINHUEH IloaroroBka k 6 [IKP-11, IIKP-5,| KontpoasHas
nepenayu KOHTPOJIbHOU paboTe [IKP-9 pabora
IloaroroBka k 4 [IKP-11, ITIKP-5,| TectupoBanue
TECTUPOBAHUIO ITKP-9
Hamucanue otyera 1o 4 I[IKP-11, IIKP-5, OrtueT 1o
MPAKTHIECKOMY ITKP-9 MPAKTHYECKOMY
3aHATHIO (CEMUHApY) 3aHATHUIO
(cemuHapy)
IToaroroBka x 2 IIKP-11, IIKP-5 | 3amura oT4yera
3aIUTe OTYETa 110 1o J1abopaTopHO
nabopaTtopHoit pabore
pabote
[ToaroToBka k 2 ITIKP-11, IIKP-5 | JlaGoparopHas
nmabopaTopHOH paborta
paboTe, HalMCaHHUE
oTyera
Htoro 26
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4 BonoKOHHO- [ToaroroBka k 3auery 8 IIKP-11, ITIKP-5, 3auér
ONTUYECKUE JATYUKH C [TKP-9
BOJIOKHOM - IToaroroBka k 4 IIKP-11, ITIKP-5,| TectupoBanue
1yBCTBUTCIbHBIM TECTUPOBAHUIO ITKP-9
SIIEMCHTOM Hanucanue oTueta 1o 4 I1IKP-11, [IKP-5, Ortuer 1o
MPAKTHIECKOMY [IKP-9 MPaKTUYECKOMY
3aHATHIO (CEMUHApPY) 3aHATHUIO
(cemuHapy)
IToaroroBka x 2 IIKP-11, IIKP-5 | 3ammura oT4yera
3aIUTe OTYETA 10 1o J1abopaTopHO
nabopaTopHOI pabote
pabote
[ToaroroBka k 2 ITIKP-11, IIKP-5 | JlaGoparopHas
nmabopaTopHOH paborta
paboTe, HalMCaHHUE
oTyeTa
Uroro 20
5 BO10KOHHO - [ToaroroBka k 3auery 6 I[IKP-11, ITIKP-5, 3auér
ONTHUYECKUE TMPOCKOIIBI [IKP-9
IToaroroBka k 4 [IKP-11, IIKP-5,| TectupoBanue
TECTUPOBAHUIO ITKP-9
Hamucanue otyera 1o 2 I[IKP-11, IIKP-5, OrtueT 1o
MPAKTHIECKOMY [IKP-9 MPaKTUYECKOMY
3aHATHIO (CEMUHApY) 3aHATHUIO
(cemuHapy)
Uroro 12
6 Bonokonneie nazepsl  |IloaroroBka k 3auery 4 ITKP-11, ITKP-5, 3ayér
[TKP-9
IloaroroBka k 2 [IKP-11, ITKP-5,| KontpoabsHas
KOHTPOJIbHOM paboTe [TIKP-9 pabota
IToaroroBka x 2 [IKP-11, IIKP-5,| TectupoBanue
TECTUPOBAHUIO [TKP-9
Hroro 8
Hroro 3a cemectp 96
Uroro 96

5.7. CooTBeTcTBHE KOMIIEeTeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHHH AUCHHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIHH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunbl yueOHOIl 1esTenbHOCTH
dopmMmupyemsie
Jlek. | Ilpak. | JIa6. | Cawm. DopMBI KOHTPOJIS
KOMITETEHIINH
3aH. 3aH. | pab. | paO.
ITKP-11 + + + +  |3auér, 3ammra oT4yera o JabopatopHoii pabore,

Konrponsnas pabora, JlJabopatopHas padora,
TectupoBanue, OTUYET 110 MPAKTUYECKOMY
3aHATHIO (CEMHHApY)
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ITIKP-5 +

3auért, 3ammra oTyeTa 1o JrabopaTopHoii padoTe,
KonTponbnas pabora, Jlaboparopuas pabdora,
TectupoBanue, OTYET 110 MPAKTHYECKOMY
3aHATHUIO (CEMUHApY)

ITKP-9 +

3auért, Kontponbhas pabora, TectupoBanue,
OTyYeT Mo NMPaKTHYECKOMY 3aHIATHIO (CEMUHAPY)

6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs

6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

BbannbHble onleHkH U1t GOpPM KOHTPOJISt IPECTABICHBI B Ta0uie 6.1.
Tabnuua 6.1 — bambHbIE OLIEHKH

MakcumanbHbIN MakcumanbHbII MaxcumaibHELi
DOopMBbI KOHTPOJIS 6amn Ha 1-yto KT ¢ | Gamn 3a nepuon Oan 32 nepHox Beero 3a
Hayana cemectpa | mexay 1KT u 2KT mesxkaty 2KT n na cemectp
KOHEI[ ceMecTpa
2 cemecTp
3auét 0 0 0 0
3amuTa oT4eTa o 0 3 6 9
nabopaTopHoii paboTe
Konrponsnas padora 5 0 5 10
JlaGopartopnast pabota 0 2 4 6
TectupoBanue 15 15 15 45
OT4er 1o NpaKTUYECKOMY 10 10 10 30
3aHTHIO (CEMUHApY)
Ntoro makcumym 3a 30 30 40 100
epuo.I
Hapacratomum utorom 30 60 100 100
6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
[TepecueT 6amIoOB B OLIEHKH 32 TEKYIIHI KOHTPOIb MPECTABICH B TabmuIe 6.2.
Tabnuma 6.2 — Ilepecuer 6aI0B B OIICHKH 32 TEKYIIUH KOHTPOIIb
bannbl Ha ATy TEKyIIero KOHTPOIS Onenka
> 90% ot MakcuManbHOI cymMbl OamoB Ha naty TK 5
Ot 70% 1o 89% oT MakcuManbHOI cymMMbI OaiioB Ha naty TK 4
Ot 60% 1o 69% ot MakcuMabHOM cyMMBI O6aiioB Ha naty TK 3
< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecdyeT cyMMBI 0aJIOB B TPAJUIIMOHHYIO U MEXTYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIEe

6.3.

Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Htorosas cymma Oanos,

Onenka YUMTBIBACT YCIELTHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTaM4HO)
4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. BoJIOKOHHO-ONTHYECKUE YCTPOICTBA TEXHOJIOTUYECKOr0 Ha3HaueHus: YuebHoe nocobue / B.
M. IlamgapoB - 2013. 198 c. [DnexTpoHHBH pecypc]: — Pexum pgocrtryma:
https://edu.tusur.ru/publications/3709.

2. Iluxtun A.H. KBanToBast u onTuueckas 3JeKTpoHUKa: yueOHuK i1 By30B / A. H. [Tuxtun. - M.
: Abpuc, 2012. - 656 ¢ (nanuune B 6nbmuotexke TYCVYP - 42 5k3.).

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. Uudopmanuonnas ontuka / [Tox pen. H.H. EBTuxeesa. Yuebnoe nocobue — M., M3narenscTBo
MDBU, 2000. — 516 c. (Hanuuue B oubmuoreke TYCVYP - 18 ak3.).

2. BBeneHue B KBaHTOBYIO M ONTHUYECKYIO 3JIEKTPOHUKY: YuebHoe nocobue / A. . bamkupos, C.
M. IlanpapoB - 2012. 98 c. [DnekTtpoHHBIH pecypc]: — Pexum pnoctyna:
https://edu.tusur.ru/publications/1578.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. OnTosyieKTpOHHBIE aKTUBHBIE U MMaCCUBHBIE KOMIIOHEHTHI ONITUYECKHUX CUCTeM: MeToauuecKue
yKa3aHUs 110 MPOBEJCHUIO MPAKTUUECKUX 3aHITHUH M OpraHU3aluu CaMOCTOsATeNbHOU paboTsl / A. E.
Maungenrs - 2018. 19 c¢. [DnextpoHHBUN pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/8071.

2. BosokoHHble na3epbl: MeToandecKHe yKa3zaHUS K MNPAKTUYECKUM 3aHSITUSIM U IO
camocrosaTenbpHou padore / H. . Bypumos, C. M. [llangapos - 2018. 29 c. [DnekTpoHHBIH pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/8301.

3. Pagnodoronuka: MeTtoguiyeckue yKka3aHus K MPAKTUYCCKUM 3aHSATHUSAM U 110 CAMOCTOSTEIHbHOM
pabore / C. M. llanmapos, H. 1. Bypumos - 2018. 34 c. [DnexTpoHHbIN pecypc]: — Pexum nocrymna:
https://edu.tusur.ru/publications/8438.

4. AKYCTOONTHYECKUA MOIYJISATOP JIAa3€pHOTO H3Ay4YeHHUs: MeToaudyecKkue yKa3aHus K
naboparopHoit padore / A. E. Mannens, C. M. lllangapos, H. Y. Bypumos - 2018. 11 c¢. [DnexTpoHHBI#I
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/8053.

5. OTpaxkeHue CBETOBBIX IMYYKOB OT IUIOCKOM I'paHULbI pa3jena «BO3AYyX — AUIIEKTpUUECcKas
cpena»: Meroauueckue ykazaHus K j1abopaTopHOW paboTe s CTYJEHTOB HANpPaBICHUN MOATOTOBKH
«DoToHUKA U oNTOMHPOPMATHKA» U «DJIEKTPOHUKA M HaHOdJekTpoHukay / C. M. Illanmapos, H. U.
bypumor - 2013. 19 c¢. [DOnexkTpoHHBUH pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/3494.

6. UccnegoBanue XapaKTEePUCTUK KPEMHHEBOTO IMOJYNPOBOJIHUKOBOTO (oOTOAHOIA:
MeTonuueckue yka3zaHus k abopatopHoit pa6ore / B. B. lllep6buna, H. . bypumos - 2013. 16 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/2819.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
€ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOIM PadOThl 00YYaIOLIHXCS
U3 YKCiIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB IPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHMYCHHUSM X 3[0POBbSI U BOCHPUATHS HHOOPMALIUY.

JI1s JIMIL ¢ HAPYIIEHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.
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J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUIaTeIbHOTO anmapara:
— B (popMe PIIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JdaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYJIbTAIIH,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYyebnas nmaboparopusi: yueOHast ayAUTOPHUS IS IPOBEACHUS 3aHATHI MPAKTHUYECKOTO THIIA,
ydueOHasi ayAuTOpHs Il MPOBEJCHUS 3aHATHI J1ab0opaTOPHOTO THIA, TTOMEIICHUE IS KypCOBOTO
MPOEKTUPOBAHHS (BBIIIOJTHEHHUS KYPCOBBIX PadOT), MOMENIEHHE IS MPOBEACHHS TPYIIOBBIX U
WHIUBUYaNTbHBIX KOHCybTanmii; 634034, Tomckas o6nacte, T. Tomck, Bepmnauna ynuna, 1. 74, 110
ayn.

Onucanue nMeroerocs 000pya0BaHus:

- JJaGoparopusie cTeH b1 (6 1IT.);

- UsmepurenbHble TpUOOpHI;

- Jlocka MarHUTHO-MapKepHasi;

- OnTuueckas ckaMbst OCK-4;

- [Tomemenue 1iig xpaHeHus: yueOHOro o0opy10BaHus;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTes.

8.3. MaTepua/ibHO-TeXHHYECKOE U MPOrpaMMHOe o0ecneyeHue 1Jisl JIa0opaToOpPHBIX padoT

YyeOHas naGopaTopusi: yueOHas ayAUTOPHS IJid MPOBEICHHS 3aHIATUN J1aOOpaTOPHOIrO THUIIA;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 111 aya.

Onucanrie UMEIOIIErocss 000pya0BaHUS:

- YueOunnlii creny "Ontuka" - 2 mr.;

- I'enepaTop AKUII-3409/3 - 2 mT.;

- Ucrounuk nutanus "Mapc";

- 'enepatop I'5-54;

- I'eneparop dynkimonansusiii AKTAKOM AHP-3121;

- Mynetumetp: DT 0205A, S-Line DT-830B;

- Ocuumnorpad: Tektronix TBS2000, Rigol;

- Mynstumerp Mastech MY 68;

- JJaboparopubie cTeH sl "InekTpoontuyeckuit agdext" - 2 mrt., "da3oBblil mopTpet” - 2 mWT.;

- JJaboparopusiit crenn "[lonynpoBogHuKOBbIE (OTONPUEMHUKH'";

- JJaboparopusiit crenn "[lonynpoBoAHUKOBBIH J1azep";

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

8.4. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue sl CaMOCTOSITeIbHON padoThl

st caMocTosATENbHONU pabOThl UCIOJIB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KJIACCHI),
pacIoyIOKEHHBIE 110 aipecaM:
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- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PYT0BAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAJIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydYaromuecs ¢ HapylUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMALMU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGoOpMaIu B JOCTYIHBIX (opMax, MOOMIBHON CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHBIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

HasBanus pasnesnoB (Tem) dopMupyemsbie

O1ieHOUHbIE MaTEPHUAIIBI
DopMBbI KOHTPOJIS

JTUCITUTITUHBI KOMIICTCHITUH (OM)

1 Beenenue. Knaccuduxkarus |[IKP-5, [IKP-9  (3auér [Iepeuens BOIIPOCOB 1Ist
BOJIOKOHHO - ONITUYECKHUX 3a4era

npruOOPOB U CHCTEM TectupoBanue [IpuMepHBIi nepeyeHb

TECTOBBIX 3aJaHUI

2 Onrtuueckue komnoneHtsl |ITIKP-5, I[TKP-9, |3auér [Tepedens BOIIpOCOB AJist
BOJIOKOHHOOIITUYECKHUX IIKP-11 3a4era

MaTIAKOB 3amuTa oT4eTa 1o IIpuMepHBIii IEpeyeHb

nabopaTopHOil paboTe |BOMPOCOB /IS 3ALUTHI
1a00paTOpHBIX paboOT

JlaGopatopHas pabora |Tembl m1abopaTOpHBIX paboT

TectupoBanue [IpumepHsIil nEpeyeHb
TECTOBBIX 3aJaHUI

I
'S}
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3 BOJIOKOHHO-ONTHYECKHE [TIKP-11, ITIKP-5, |3auér [Iepeuyens BOonpocoB 1
JATYUKU C BOJIOKHOM — I1IKP-9 3ayeTa
JIMHUCH TIepeayy 3amnuTa oT4eTa 1o [IpumepHBIil nepeyeHb
nabopaTopHOi paboTe |BOMPOCOB JJIs 3AIIUTHI
1a00paTOPHBIX paboT
KonTtponbHas padora  |[IpumepHBIil mepedeHb
BapUAHTOB (3aJaHMi1)
KOHTPOJBHBIX padboT
JlaGopatopHas padota |Temsl mabopaTOpHBIX paboT
TectupoBanue [TIpumepHBIil nEpeYeHb
TECTOBBIX 3aJaHUN
Otuer 1o TeMbl mpakTHYECKUX
MPaKTUYECKOMY 3aHATUI
3aHITHIO (CEMUHAPY)
4 B0oJIOKOHHO-ONITUYECKUE [TIKP-11, ITIKP-5, |3auér [Iepeuyens BOonpocoB 11
JATYUKU C BOJIOKHOM - IIKP-9 3a4yeTa
1yYBCTBHTEJILHBIM 3JIEMCHTOM 3amura oT4eTa 1no [IpumepHBIil nepeyeHb
nabopaTopHOil paboTe |BOMPOCOB ISl 3AIIUTHI
1abopaTopHbIX paboT
JlaGopatopHas pabota |Tembl 1abopaTOpHBIX paboOT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
Ortuer no TeMbl NpakTH4YECKNX
MIPaKTUYECKOMY 3aHATUN
3aHATHUIO (CEMUHApPY)
5 BonokonHo - ontnyeckue  |[I[IKP-11, [IKP-5, |3auér IIepeyens BOIpoOCOB 111
TUPOCKOIIBI ITKP-9 3a4era
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
Otuer no TeMbl NpakTHYECKNX
IPaKTUYECKOMY 3aHATUN
3aHATHUIO (CEMUHApPY)
6 BoiokoHHBIE na3epbl ITIKP-11, ITKP-5, |3auér IIepeyens BOIpoOCOB 111
[TIKP-9 3a4eTa
Kontponbnast padora  |[IpumepHsIii nepedeHb
BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PadOT
TectupoBanue [TIpumepHBIil nEpedyeHb
TECTOBBIX 3aJaHUN

[Ixana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3YyJbTATOB OOyUYEHHS IO

JYCLMIUIMHE MPUBEICHA B

Tabiaume 9.2.

Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JMCIHTIINHE
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYCHUS
3HATh YMETh | BJIQJICTh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MU
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/ICTh HA AHAJIMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U

MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.

5 (OTJIMYHO)

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. B BOJOKOHHOM CBETOBO/IE MIOKA3aTEIb MPEIOMIICHUS CEPILIEBUHBIL:
a) IOJDKEH OBITh PaBEH MOKA3aTeNIo MPEOMIICHUS BHYTPEHHEH 000I0UKH;
0) moyKeH OBITh MEHBIIIE TIOKA3aTeN sl MPEIOMIICHNSI BHYTPEHHEH 000JI0UKH;
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B) JIOJKEH OBITH OOJIbIIIE TTOKA3aTelIs MPEIOMIICHUS BHYTPEHHEH 000I0UKH;
T') IOJDKEH OBITh MEHBIIIE TIOKA3aTeNsl MIPEJIOMIICHUS BHEIITHEH 000JI0UKHI

2. B rpanueHTHOM BOJIOKOHHOM CBETOBOJIE€ NTOKA3aTENb MIPEIOMIICHHUS:
a) HEe U3MEHsEeTCs B IpeJeax CepAlEeBUHbI, pe3KO YMEHbIIAsICh Ha FPaHUIle C BHYTPEHHEH
000JI0YKOH;
0) IUIaBHO YMEHBIIAETCS OT LIEHTPa CEpALEBUHBI K KpasiM;
B) TUIABHO YBEJIUYMBAETCS OT LIEHTPA CEPALIEBUHBI K KpPasiM;
T) IJIJaBHO U3MEHSIETCS BJIOJIb OCH CBETOBO/IA.

3. OcHoBHasg MojJa BoJIoKoHHOro ceetosoga HE11:
a) XapakTepu3yeTcsl HyJIEBbIM 3HAUEHUEM HANPSKEHHOCTU BJIEKTPUUYECKOTO MOJIS B LIEHTPE
CEep/ILIEBUHBI;
0) MakcHMaJbHBIM 3HaYCHHEM HAIPSHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS B LIEHTPE CEPALICBUHBL;
B) IOCTOSIHHBIM 3HaYEHHEM HaIPSHKEHHOCTH 3JIEKTPUYECKOTO MO B CEPALICBUHE;
I') IOCTOSIHHBIM 3HAYE€HHWEM HaNps>KEHHOCTH MarHUTHOTO MOJIS B CEpALICBUHE.

4. BonHoBOJHAs AUCTIEPCHS B BOJIOKOHHBIX CBETOBOJIAX 3aKII0YAETCS:
a) B 3aBUCUMOCTH MarHUTHOM MPOHUIIAEMOCTH CEPALIEBUHBI OT JAJUHBI BOJIHbI U3ITy4YCHHUS,;
0) B 3aBUCHUMOCTH MOKAa3aTesl IPEeIOMIICHUS CEPIEBUHBI OT JUTMHBI BOJHBI U3ITyUEHUS;
B) B 3aBUCHUMOCTH IOKa3aTelsl MPEeJOMJICHUsS BHYTPEHHEH 000J0YKM OT MJIMHBI BOJIHBI
U3ITyYEHUS;
T') B 3aBUCUMOCTH TIOCTOSTHHON PaclpoCTpaHeHHsI MOAbI OT JJIMHBI BOJIHBI U3TyUYEHUSI.

5. B akTuBHpyIOUMX MpPUMECSIX BOJIOKOHHBIX CBETOBOAOB JIJISl MOJyUYECHHS JIa3€pHOM reHepaluu
UCIIOJIB3YIOTCS:
a) AJIIEKTPOHHBIE MEPEXOIbl MEX/y YPOBHSIMH HE3alOJHEHHON BHYTpeHHEH f-000104UKH HOHOB
PEIKO3EMEINIbHBIX 3JIEMEHTOB; 0) KosieOaTeIbHO-BpaIaTeIbHbBIE TIEPEXOIbL;
B) TOJIBKO O€3bI3ITy4YaTeIbHBIC TEPEXO/IbI;
T') TOJIbKO CIIOHTAHHBIE MEPEXO0/IbI

6. Jlnst co3manust COCTOSIHUSI MHBEPCUU HACEIICHHOCTEH B aKTUBHOW 00J1aCTH BOJIOKOHHOTO Jla3epa
a) CTOJIKHOBEHHS 1-ro pona;
0) HaKa4Ka AJICKTPOHHBIM ITyYKOM;
B) ONITHYECKAsl HAKayKa;
T') 3JIEKTPOHHO-IBIPOYHAS PEKOMOMHALIMS B TIPeieNiaX Y3KO30HHOM 00JaCTH reTepOCTPYKTYPhI

7. bparroBckue 3epkaja B BOJIOKOHHBIX CBETOBOAAX PEATU3YIOTCS:
a) 3a CUET OTPAKEHUS OT ATOMHBIX IJIOCKOCTEN KPUCTAIIIOB;
0) 3a cUeT CKOJIOB TOPIIOB BOJIOKOH, OPTOTOHAJILHBIX UX OCH;
B) 3a CUET NEPUOANYECKUX BO3MYILEHUI MArHUTHOW MPOHUIIAEMOCTH BOJIOKHA;
r) 3a cueT GOTOMHAYIHPOBAHHBIX PELIETOK IMOKa3aTeds NPEJOMJICHUS B BOJIOKOHHOM
CBETOBO/IE

8. B cxemax Hakayku aKTHBHBIX CBETOBOJIOB HCIIONb3YETCS:
a) ToueyHoe 00ydeHue cPOKyCHPOBAHHBIM M3JIYUYEHHEM Yepe3 IMUINHAPUIECKYI0 OOKOBYIO
MOBEPXHOCTB;
0) CKaHUPOBaHKE IMyYKa HAKAYKW 1O OOKOBOM MOBEPXHOCTH CBETOBO/IA;
B) MIPHUHIIUI paclipeesieHus: BBOJIUMOTO U3TyUYeHUs HAKAUYKHU MO JJIUHE aKTHUBHOT'O CBETOBOJA C
UCIIOJIb30BaHMEM Habopa V-00pa3HbIX KaHaBOK WJIM JABOMHOIO BOJIOKOHHOT'O CBETOBOJA C
OOLINM MOJTUMEPHBIM MTOKPBITUEM;
') reHepalus U3Iy4yeHUs] HAaKauKy B CBETOBOJE 3a CUET KaTOJOJIOMUHECLIEHIIUH.

9. IlpocTpaHCTBEHHBIH NTEPUOJ OPITTOBCKON peIIeTKH, O00ECMeunBarOMEd CEIEKTHBHOE
OTpakKeHHE:
a) NpONOpUHOHAJEH MNPOU3BEACHUIO NJIHWHBI BOJHBI T€HEPUPYEMOTO HU3IYUYEHHUS U
3¢ (deKTUBHOTO MOKa3aTeNs MPeTOMIICHUS! UCMOIb3yeMOH BOJHOBOJIHON MOJBI;
0) mpsiMO IPOMOPLHOHATIEH MOJOBUHE JJMHBI BOJIHBI TEHEPUPYEMOTO U3IYyUYEHHUS U 00paTHO
nponopuroHaied 3(p¢GeKTUBHOMY MOKA3aTeNl0 MPEIOMIICHUS] MCIO0JIb3yeMON BOJIHOBOIHOM
MO/JIbI;
B) NpPsIMO NPOMOPLUHOHAJEH MOJOBUHE AJWHBI BOJHBI M3JIyYE€HUsS HAaKauyku U OOpaTHO
nponopuroHaied 3(p¢GeKTUBHOMY IMOKA3aTeNl0 MPEIOMIICHUS] MCIO0JIb3yeMONH BOJIHOBOIHOM
MO/JIbI;
r) oOpaTHO MPOMOPUUOHAIEH MPOU3BEACHUIO JJINHBI BOJHBI T€HEPUPYEMOTO H3IYyUYEHUS U
53¢ (HEeKTUBHOTO OKA3aTeNsl MPEIIOMIICHUS UCIIOJIb3YEMOM BOJTHOBOAHON MOJIBI.
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13.

14.

15.

16.

17.

18.
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Hcnonp3oBaHne OpATTOBCKUX 3epKall B BOJIOKOHHBIX Jla3epax 00ecreunBaeT:

a) MHOTOMO/IOBYIO T€HEPAITUIO B IIUPOKOM 00IaCTH CIIEKTPAa;

0) a3 pexTUBHOE UCTIONH30BAHNUE U3TYUCHUS HAKAUKH;

B) OJIHOMOJOBYIO T'€HEpalui0 U3JIYy4YeHHUS C BBICOKON CTENEHhI0 MOHOXPOMATHUYHOCTH U
OOJIBIION ITTMHOW KOTEPEHTHOCTH;

T') UMITYJIbCHBIN peXUM reHEepallnu.

JI0CTOMHCTBOM TEXHOJIOTMYECKUX BOJIOKOHHBIX J1a3€pOB SBISETCS:

a) I0CTaBKa U3JIY4YEHHsI C MCIOJIb30BaHUEM KOJUTUMUPYIOLIUX YCTPOKCTB;

0) MOCTaBKH M3JYUYECHHUS C TTOMOIINBIO BOJIOKOHHOTO Kabens HeoOxonuMou AiauHbl (50 M u
Oonee);

B) JIOCTaBKa M3JIyYEHUS C MCITIOJIb30BaHUEM (DOKYCUPYIOLINX YCTPOUCTB;

') IOCTaBKa M3Jy4YeHUs uyepe3 aTMOC(hEpHBIN KaHaJ.

B BOJIOKOHHBIX CBETOBOJaX BOCIIPUUMYHBOCTHIO TPETHETO MOPSIIKA ONPEAEIISIETCS:

a) MapaMeTpUYECKOe YETHIPEXBOITHOBOE CMEILICHUE;

0) TUHEHHOE pacTpOCTPAHECHHE CBETA B BOJIOKHE;

B) T€Hepalusi BTOPOH TapMOHUKH;

) 3QdeKT ONTUYECKOTO BHITTPSIMIICHUSI.

s obecnieueHs MUHUMaJIbHOW MHTEHCUBHOCTHU CBETA HA BBIXOJI€ MHTEP(EepOMETpHUUECKOTO
BOJIHOBOJIHOTO MoayJisiTopa Maxa-L{enaepa Ha ero rjiedn Hy>KHO MOAATh HaNPsKEHUE:

a) paBHOE IOJIYBOJIHOBOMY HaNpsKEHUIO;

0) paBHOE y/IBOCHHOMY 3HAUEHHUIO MOJYBOJIHOBOTO HAIIPSIKEHMUS,

B) paBHOE 3HAYECHUIO, TIPEBBINIAIOIIEMY ITOJTYBOJHOBOE HanpsokeHne B 1,41 pasa;

') paBHOE IOJIOBUHE MOJIYBOJIHOBOTO HANPSKEHUSI.

B p-i-n-poroamose i-cioii coOCTBEHHOTO TOJYITPOBOTHUKA!

a) oOecrmeymBaeT yBEJIHMYCHHE €MKOCTH (OTOMPUEMHOTO yCTPOMCTBA M yMEHBIICHUE
MOTJIOUICHUS] PETUCTPUPYEMOIO CBETOBOIO H3ITYUYCHHUS;

0) obecrmeuyuBaeT yBEIWYEHUE EMKOCTH (POTONMPUEMHOTO YyCTPOWUCTBA M yBEJIHWYCHHUE
MOTJIOUICHUSIPETUCTPUPYEMOTO CBETOBOTO U3ITyUEHUS;

B) o0OecneynBaeT yMEHBIIEHWE €MKOCTH (POTONMPHUEMHOTrO YCTPOWCTBA W YBEIMYCHUE
MOTJIOUICHUS] PETUCTPUPYEMOIO CBETOBOIO H3ITYUYCHUS;

r) obecneynBaeT yMEHBIICHHE MPEACIBHOTO OOpaTHOrO HAMPSIKEHUS CMEUICHUS IMPHU
($hOTOIMOAHOM PEXHUME.

B ¢oTonpuemubIx ycTpoiicTBaX rpaHUYHAs 4aCcTOTa JEeMOIYJISLUU:

a) IPSIMO MPOTIOPITMOHATBFHA COOCTBEHHON MTOCTOSTHHONM BpeMeHH (POTOAMOIA;

0) 0OpaTHO MPOIOPIIMOHAIEHA COOCTBEHHOM MOCTOSIHHON BpeMeH! (DOTOANOIa;

B) 00paTHO MPOMOPIHOHATLHA KBaAPaTy COOCTBEHHON MOCTOSIHHOM BpeMEeHH (pOTONO0/IA;

r) NpsIMO MPOMOPLUHUOHANIbHA KOPHIO KBAaJAPAaTHOMY U3 COOCTBEHHOU NMOCTOSIHHOW BpEeMeHU
dboTonuona

st nazepHBIX UHTEPPEPOMETPHUUECKUX CUCTEM 11eJIeCO00pa3HO MCIOIb30BaHIE BOJTOKOHHBIX
Ja3epHBIX CUCTEM C OpPITTOBCKUMHU 3epKajlaMu:

a) BCJIEJCTBHUE BBICOKOW CTEMEHH MOHOXPOMATUYHOCTH U OOJBIION JIMHBI KOT€PEHTHOCTH
U3ITyYEHUS;

0) BcienCcTBYE MIMPOKOM MOJIOCHI YACTOT T€HEPUPYEMOT0 U3ITYUCHHUS;

B) BCJIEJICTBHE MAJIOTO BPEMEHU KOI€pEHTHOCTU T€HEPUPYEMOT0 U3ITyUEHUS;

T') BCJIeACTBHE OONBIION JJIMHBI JTA3€PHOTO PE30HATOPA.

Jnst cucteMm Jla3epHOi CEKTPOCKOINHHU 11e7IeCO00Pa3HO HCIOIb30BaHNE BOJIOKOHHBIX JIA3€PHBIX
CUCTEM C OpIrTOBCKUMHU 3€pKajaMu:

a) BCJIEJICTBHUE IIUPOKOM MOJIOCHI YaCTOT TEHEPUPYEMOTO U3ITyUEHHUS;

0) BcieICTBHE BBICOKON CTENIEHH MOHOXPOMATHYHOCTH F€HEPUPYEMOTO H3ITyUCHHUS,

B) BCJIEJICTBUE MAJIOTO BPEMEHU KOI€pEHTHOCTU T€HEPUPYEMOT0 U3ITyUEHUS;

T') BCJIeACTBHE OONBIION JJIMHBI JTA3€PHOTO pEe30HATOPA.

Hcnonp30BaHre BOJIOKOHHBIX JIA3€PHBIX CUCTEM PE3KU Hambosiee 1eaecoo0pasHo:

a) JUIsl TOHKUX JINCTOBBIX MaT€pPUAJIOB;

0) JUIsl TOJICTBIX JTUCTOBBIX MaTEPHAIIOB;

B) JUTs MPOGUIUPOBAHHBIX MATEPHAIIOB;

T) JUTsl MUIIEBBIX TPOAYKTOB.

[Tpu MoTHOM BHYTPEHHEM OTPaKECHUH:
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24.
25.

26.

a) OTpa)keHHas BOJIHA B ONTHYECKHU O0Jiee MIIOTHOU Cpefie OTCYTCTBYET;

0) oTpaxeHHasl BOJTHA B ONITUYECKH MEHEE TUIOTHOM cpejie OTCYTCTBYET;

B) MpEIOMJICHHASI BOJIHA B ONTHYECKH 00JIee TUIOTHOH cpejie OTCYTCTBYET;

T') IPEJIOMJICHHAS BOJTHA B ONITUYECKH MEHEE TUIOTHOM CpeJie OTCYTCTBYET.

YacToTHas TUCTIEpCHsI CBETA 3TO:

a) 3aBHCUMOCTH (pa30BOI CKOPOCTH CBETOBBIX BOJIH B CBETOBOAX OT MX IOJISIPU3AIIIH;

0) BpaleH1e TIOCKOCTH MOJISPU3AlUA CBETOBOW BOJIHBI,

B) mepepacrpeejeHne HHTCHCUBHOCTH CBETa B pPe3yJbTaTe HaAJOKEHUS (CyNMepHO3UIINH)
HECKOJIbKUX CBETOBBIX BOJIH;

I') COBOKYIHOCThH SIBJICHUW, OOYCIIOBICHHBIX 3aBUCHMOCTHIO a0COJIOTHOTO TOKa3aTes
NPEJOMJICHHUS] BEIIECTBA OT JIJIMHBI BOJIHBI CBETA.

9.1.2. IlepevyeHb BONPOCOB ISl 3a4€Ta

CrpykTypHas cxema npeoOpa3oBaHusi (pU3NYECKONW BEIMUYUHBI B BOJOKOHHO — ONTHYECKHUX
JaT4YHKaX.

Ocnognble napameTrpsl BO/I.

MexaHnu3Mbl NTEPH CBETA B BOJIOKOHHBIX CBETOBO/IAX.

HeBonoKOHHBIE KOMITOHEHTHI BOJIOKOHHO — ONITUYECKUX YCTPOUCTB: (ha30BbIE MIIACTUHKU.
OnTryeckue U30IATOPBL: IPUMEP peaInu3aluy.

ITpumep 371€KTPOONTUYECKOTO MOAYJISITOPA UHTEHCUBHOCTH CBETA.

[Ipunuun pa®oThl BOJOKOHHO — ONTHYECKOTO Ja3epa, UCHojab3ymuero 3¢d¢exr
KOMOWHAIIMOHHOT'O PACCESIHHUS.

CrpykrypHas cxema pacnpeaeneHHoil BO nu3aMeputensHoi CUCTEMBI, IPUHIIUIL €€ paOOThI
[TpyuHIMI MOCTPOEHUS aTunKa TEMIIEPATypbl C U3MEPEHUEM TEIIOBOrO u3iaydeHus B BOJ| ¢
BOJIOKHOM - JIMHUEU NEpeaauH.

Cxema ONTHYECKOro 30HAa JJIsl U3MEPEHHs CMEIIeHUH U KoJleOaHu.

ITpunuun neiictBust u cxema BO/I mosisipu3alinoHHO - BpalaTeabHOro TUIA.

CxemMa 1aTyvKa MarHUTHOTO TOJIst Ha ocHOBE ¢ dexTa Papasest (BOJIOKHO - TUHUS TIepeIadn).
THIBI BOJOKOHHO - ONITUYECKUX UHTEP(HEPOMETPOB.

bazoBas cxema romonuHHOrO HHTEpPepomeTpa Maxa - Llenaepa.

BripakeHue 1s1 ”HTEHCHUBHOCTHU CBETa Ha BbIXoje UuHTepepomerpa Maxa - Llennepa.

Kak Bb1OuparoT pabouyro Touky B uHTeppepomerpe Maxa - Llennepa?

Cxema u npuHuun padorsl unreppepomerpa ®@abpu - Ilepo. IIpumep BOJl Ha ocHOBe
unrepdpepomerpa Padpu - Ilepo.

Cytb 3¢ dexra Canbsika. Kimaccuueckas cxema BOJOKOHHO - OIITUYECKOTO THPOCKOIIA.

Cxema BOJIOKOHHO - OITUYECKOT0 THPOCKOIIA C KOJIBLEBBIM PE30HATOPOM [TACCUBHOIO THIIA.
BosiokoHHO-ONTHUECKHE OPATTOBCKHE PEIIETKU U JJIMHHO-IIEPUOIHBIE BOJIOKOHHBIE PEIIETKH —
YTO 3TO TAKOE U B YEM UX pa3Indus?

CooTHOLIEHHE MEXAYy NEPHOIOM BOJIOKOHHO-ONTUYECKONW OPITrTOBCKOM PEIIETKH M JIUHOM
BOJIHBI CBETA, HA KOTOPOHU pPEIIETKA SBJISIETCS OPATTOBCKOMA.

[TpuHun paGoThl YyBCTBUTEJIBHOTO 3JEMEHTA JAaTUYMKA YINPYTHX AepopManuii Ha OCHOBE
BOJIOKOHHO-ONITUYECKOI OpP3rTOBCKON PELIETKH.

Mertonsl popmupoBanust BOBP. [Ipumep cxemsl popmupoBanust BOBP.

[Tpumep cxembl 00pabOTKH cUTHaNA AaT4rka Ha ocHoBe BOBP.

Cxema BOJIOKOHHO-ONTHYECKOTO Jiazepa. OCHOBHBIE KOMIOHEHTHI. [IyTu qocTHX)EHUs BHICOKOU
BBIXOJIHOM MOIIHOCTHU B TaKUX Jla3epax.

Cytp 3¢ dexkTa KOMOMHAIIMOHHOTO paccesHus cBeTa. lIpuHIUN paboTH BOJOKOHHO —
ONITUYECKOTO JIa3epa, UCIIOJB3YIOMIEro APPEeKT KOMOMHAIMOHHOTO PACCESTHHUS.

9.1.3. [IpuMepHBbIii NepeyeHb BOMPOCOB /JIsl 3alIIUTHI J1a00PATOPHBIX padoT

. 3anumute hopmynsl Openens s Moaspu3alnd, HOPMAJbHON K IUJIOCKOCTH MajeHHs, U

[IOSICHUTE BCE 0003HAYECHNUS.

. Berunciaure ko3 dunmeHT orpaxkeHus s BOJIHBI, MaJaloliell HOpMaIbHO U3 BO3JlyXa Ha

TpaHuILly pa3zielia co Cpeaoi, MMEIoNIer MoKa3arelb npesioMiieHus n = 1,5.

. Beriuucnure 3HaueHue yrina bproctepa Ajisd BOJHBI, Majgarolleidd HOpMAJIbHO M3 BO3JyXa Ha

TpaHuILly pa3zielia co Cpeaoi, MMEIoNIeH MoKa3aTellb NpesioMiieHus n = 1,5.
Kak wm3smensercs ¢ yriom maaeHus ¢aza koddpduuumeHTa oTpaxkeHHUs s BOJH,
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MOJIIPU30BAHHBIX B IJIOCKOCTU NaJCHUS?

UYro Takoe akycroonTruueckuii 3G hext?

B dyem otiiune n1ByOCHOr0O KpUCTajia OT OAHOOCHOTO?

B yem oTiMuune npoaonabHOro 3JIeKTpoOnTHYEeCKoro 3¢ (dekra oT nonepeyHoro?

Kak u3 pe3ynapTaToB pabOThl ONIPENEINTh 3HAUCHHUE YJIEKTPOONITUYECKOro Kodddurinenta?
1. Kak u3mepsiercs a¢dextuBHocTs audpakiuu [TAOM

B ueMm paznuuus mexay pexxumamu audpakuun Pamana-Hata u bparra?

11. JdudparupoBanHas BoJHa 3TO....

12. Kak uzmepsiercs 3¢phekTuBHOCTH paboThl AOM?

._.
YW

9.1.4. Tembl 1a00paTOPHBIX padoOT

. AKyCTOONTHYECKUI MOZYJISATOP JIA3EpPHOTO U3IIy4ECHHUS

HccnenoBanue XapakTepUCTUK KPEMHHEBOTO IOIYIPOBOIHUKOBOTO (hoToanoaa

. OTpakeHue CBETOBBIX IIYYKOB OT IUIOCKOM I'paHULBI pas3jena «BO3AYX — AUIIEKTPUUECKAS
cpena»

9.1.5. TeMbl NpaKTHYECKUX 3aAHATHI

1. MeTtonuku pacdeTa XapaKTEPHCTHUK IUCKPETHBIX ONTHYECKUX DIEMEHTOB BOJOKOHHO-
ONTUYECKUX YCTPOUCTB: MOISPU3ATOPOB, (Pa30BhIX IUIACTHHOK, ONTHYECKUX U30JISITOPOB

2. PacdeT OCHOBHBIX MapaMeTPOB BOJOKOHHBIX CBETOBOJOB, MapaMeTPOB YYyBCTBUTEIbHBIX
AIIEMEHTOB TOJISIPU3AIIOHHO-BPAIATEIHPHOTO TUTIA, XaPAKTEPUCTHK JTATINKOB.

3. Pacder xapakTepHUCTHK BOJIOKOHHBIX OPATTOBCKHX U JITMHHONEPUOIHBIX PEIICTOK, BCTPOCHHBIX
unreppepomerpoB Padpu-Ilepo.

4. Ilpumepsl peann3anvi BOJOKOHHO-ONTHYECKHX THPOCKOMOB, OCHOBHBIE OCOOCHHOCTH W
XapaKTEPUCTHKHU PEATbHBIX TPHOOPOB.

9.1.6. IlpuMepHbBIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJbHBIX padoT

1. U3 ypaBHenuii MakcBemna B nuddepeHinanbHoii popme U MaTepHalbHBIX YPaBHEHUH IS
U30TPONIHOM HENPOBOISLIEN Cpelbl MOJYUYUTh BOJHOBOE ypaBHEHHE IJIsI BEKTOpa
3IEKTPUUYECKON HampskeHHOcTH E |, cumTas cBoOOQHBIE 3apsilbl U CTOPOHHHUE TOKHU
OTCYTCTBYIOIIMMH.

2. MoHoxpoMaTH4ecKasl CBETOBasl BOJHA HAKAYKM C MAKCUMaJbHOW aMIUIMTYJOM MPOAOJIbHON
koMnoHeHTsl Ezm=10 B/mM npu z = 0, pactpocTpansieTcss B aKTUBUPOBAHHOM BOJIOKOHHOM
CBETOBOJIEe, XapakTepuzyeMoM i He€ ko3 dunumentom 3atyxanus 50 nb/km. Onpenenute
MaKCHMAaJIbHYIO aMILIUTYy HaIlPsSLDKEHHOCTH IOJIS JUIsl JAHHOW BOJIHBI 1IpH Z = 60 M.

3. MoHoxpoMaThueckasi CBeTOBasl BOJHA HAKAYKU ¢ MaKCUMaIbHOU HHTEeHCHUBHOCTHIO Im(0)=100
B1/M2 npu z = 0, pacnpocTpaHseTcs B aKTUBUPOBAHHOM BOJOKOHHOM CBETOBOJE,
xapaktepuzyemoM s He€ kodpdunuentom 3atryxanus 400 ab/xm. Omnpenenute
MAaKCUMaJbHYK0 MHTEHCUBHOCTb I JAHHOM BOJIHBI IIpU Z = 7,5 M.

4. 3anumuTe OanaHCHOE ypaBHEHUE /IS YHMCIIa YACTHIl HA YPOBHE 3 YETHIPEXYPOBHEBOM CHCTEMBI
BOJIOKOHHOTI'O JIa3€pa Ha OCHOBE CBETOBOJA U3 KBAapLEBOI'0 CTEKJIA, JETMPOBAHHOI'O MOHAMH
Nd3+, ¢ yueToM BO3AECHCTBYIOIIETO HAa HEE AIEKTPOMATHUTHOTO MOJIs, UMEIOIIET0 4acToTy w41
, 1 BCEX JIPYTUX BO3MOXKHBIX I1EPEXOI0B.

5. BoJIOKOHHBIN J1a3€p ¢ CUHXPOHU3ALUEN MO/ T€HEPUPYET B MEPUOIUYECKOM PEKUME UMITYJIbCHI
¢ gnmutenbHocThIo 100 nc u yactoroit mosropenuss 100 MI'n u umeer cpeHIOI0 BBIXOHYIO
MoIHOCTh 1 BT. Ouenure A1s AaHHOTO Jla3epa MOIHOCTD U DHEPTHIO B UMITYJIbCE T€HEPALINU.

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTp uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIET0 OCBOEHUS MaTepHraia HeoOX0IUMO PEryJIspHO
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oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-MIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON JUCITUTUIMHBI.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HUJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS M OCBOEHHS MaTepuaja, BbIJIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIYaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Ta0mwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronmxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIIHLHOTO arlapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUsSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHoOu hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.

.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa Ipe0CTaBICHHS OTBETOB HA 3aJaHHsI, a UMEHHO:
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— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYCHHSIM UX 3JI0POBbsI U BOCTIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHH:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIIOB.
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