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O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 8 cemectp Bcero EnnHunel

JlekumoHHbBIE 3aHITHUS 36 36 4acoB
[IpakTryeckue 3aHATUA 16 16 4acoB
JlaGopaTopHble 3aHATUS 20 20 4acoB
CamocrositenpHas padbora 36 36 4acoB
ITonroroBka u caaya dK3aMeHa 36 36 qacoB
OO01mas Tpya0eMKOCTh 144 144 4acoB
(BKJIOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 4 4 3.€.

DopMbI IPOMEKYTOUHOM aTTeCTAIUsA Cemectp
DK3aMeH 8

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. U3y4yeHue cTyJeHTaMU OCHOB PabOTHI J1a3epOB, JIa3ePHBIX CHCTEM M OCOOEHHOCTEH HX
IIPUMEHEHHUs B PaIMO3JIEKTPOHHOM anmnaparype.

1.2. 3agauy AUCHUILIUHBI

1. ®opmMmupoBaHue y CTYyICHTOB 3HAHUK 00 OCHOBaX MOCTPOCHUS U GYHKIITMOHUPOBAHUS JTA3€POB
Pa3MYHOrO THUMA, UX XapaKTepPUCTUKAX U OCOOCHHOCTSX NMPUMEHEHHSIX B PaJMO3JIECKTPOHHOU
anmnaparype.

2. ®opMHUpPOBaHUE Y CTYACHTOB 3HAHWUW, YMEHUM U HABBIKOB pacué€Ta U MPOCKTUPOBAHUSA AeTaleh
1 Y3JI0B JIa3epOB PA3JIMYHOTO TUIIA JJISl UCTIOIb30BaHUS B PaJHO3JIEKTPOHHON anmnaparype.

3. ®opMUpPOBaHUE y CTYAEHTOB 3HAHWW, YMEHUN M HABBIKOB pacyé€Ta U MNPOCKTUPOBAHUS
JIa3epHBIX CUCTEM PA3JIMYHOTO Ha3HAYCHHUSI.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monynb quctumiinH: Moays crienuanu3anuy (major).

Wunexc nucuimnanasl: b1.B.02.08.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0y4eHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-1. Cnocoben [1K-1.1. 3HaeT Tunoseie 3HaeT ATanbl ¥ METO/ABI pacy€éTa u
OCYLIECTBJIATh QHAJIU3  |3Talbl BBIMOJIHEHNUS HAYYHO- |[POEKTUPOBAHUS AETajell, y3JI0B U yCTPOMCTB

COCTOSIHMSI HAy4HO- HCCIIEIOBATENLCKOM Pa0OTHl  |J1a3€pOB PA3IMYHOTO THIIA

TEXHUYECKON npoliieMsl, (TTK-1.2. YMeeT mpoBOAHTH YMeeT MpoBOJIUTH aHAIN3 UCXOJHBIX JTAHHBIX
ONpeaCATh NCIIN U aHaJIN3 UCXOOHBIX JaHHBIX s pacueTa v MpOCKTUPOBAHUS Y3JIOB
BBIIIOJIHATD TIOCTAHOBKY | iyt pacuera u JIa3€POB U JIA3EPHBIX CUCTEM PA3IUYHOTO
3a7aq IIPOCKTUPOBAHUA | TpOEKTHPOBAHUS (GYHKIIMOHATIBHOTO Ha3HAUCHUS

ANIEKTPOHHBIX TPUOOPOB,
CXEM U YCTPOMCTB
Pa3IMYHOTO
(YHKIIMOHAJILHOTO
Ha3HAYECHUS

[1K-1.3. Braneer naBoikamu | Bnaneet HaBbikam cOopa U aHanu3a
cOopa 1 aHaINU3 UCXOAHBIX MCXOJHBIX TaHHBIX JUIA pacuéra u
JIAaHHBIX U1 pacuera u IIPOCKTUPOBAHUA ACTANIEH J1a3€pOB U
IIPOCKTUPOBAHUSA JIA3€PHBIX CUCTEM Pa3JIMYHOTO
3JIEKTPOHHBIX TPUOOPOB, (YHKIMOHATIBHOTO HA3HAYCHUS
CXEM U YCTPOUCTB
pa3IUYHOro
(YHKIIMOHATIBHOTO
Ha3HA4YCHUS

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/IeMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ npenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO61mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAAM YU4SOHOM JIeITeIbHOCTH

Beero |Cemectpsl
4acoB |8 ceMecTp

Bunbl yueOHOIl esTenbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 72 72
JIek1IMOHHBIE 3aHATUA 36 36
IIpakTHueckue 3aHATHS 16 16
JlaGopaTopHbie 3aHITHS 20 20
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 36 36
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroroBka K TECTUPOBAHUIO 28 28
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 8 8
IToaroroBka M caauya 3K3aMeHa 36 36
Oo0mast TpyAoeMKOCTb (B Yacax) 144 144
Oo0wmas TpygroeMkocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Tabnuma 5.1 — Pazaenst (TeMbl) AUCHUIIINHBL U BUABI YYEOHOH 1eATeTbHOCTH
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HasBanus paznenos (Tem) Jlek. | Ilpak. | JIa6. | Cam. Bcer((é;aCOB dopMupyemsbie
TV CITATIITNHEI 3aH., 4| 3aH., 4 | pab. |pal., d KOMIIETCHITUH
9K3aMeHa)
8 cemecTp
1 ®usnyeckue OCHOBBI U 8 2 - 4 14 IIK-1
0COOEHHOCTH J1a3epOB
2 OnTudeckue pe3oHaTophl U 2 2 - 6 10 [TK-1
CEJIEKIUS MO/,
3 IlapameTphl U XapaKTEPUCTUKU 4 2 8 6 20 IK-1
JIa3€pPHOT0 U3TyUYEHUS.
4 Pexxumbl paboTHI J1a3epoB. 4 - 4 6 14 IIK-1
5 Knaccudukanus v THITBI JIA3SPOB. 8 4 4 6 22 IK-1
6 MeToapbl yripaBlIeHUS] ONTHYECKUM | 6 4 4 6 20 IK-1
U3ITy4YEHUEM.
7 IlpumeHeHue na3epos. 4 2 - 2 8 IIK-1
Hroro 3a cemectp| 36 16 20 36 108
Utoro| 36 16 20 36 108

5.2. Conep:xanue pa3esioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUTLIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0iwHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUINHBI (B T.Y. 11O JCKIHSIM)

TpynoemMkocTb
HasBanus pazneno| Copaeprkanue pasieioB (TeM) TUCIUTIINHEI (B dopmupyembie
(TeM) TUCHUTITAHBI T.4. TI0 JICKITHSIM ) (ICKUHOHHEIE KOMIIETEHIIU
3aHATHUSA), U
8 cemectp
1 ®uznueckue OrtaInbl pa3BUTHS KBAaHTOBOH 3JI€KTPOHUKHU. Poib 8 ITK-1
OCHOBBI U Ja3epOB B COBPEMEHHOM NMPUOOPOCTPOCHUH.
0COOEHHOCTH CpaBHeHue 51a3epa ¢ IpyruMu HCTOUHUKAMU
Ja3epoB sHepruu. 3agauu Kypca. [[puHImun KBaHTOBOTO
ycusieHus. THUITbl KBAHTOBBIX MEPEXOI0B.
KoadurmenTs! Diinmreitna. TaBepcHas
HacesleHHOCTb. [llupuHa criekTpanbHON JIMHUM.
BsanmopelicTBre Gerymux 3J1eKTpOMarHuTHBIX
BOJIH C aKTUBHOM cpeoi. 3akoH byrepa.
VYcunenue u resepanysi 3J€KTPOMarHUTHOTO
U3JTy4eHUsI. MeTo bl IOTY4YEeHUsI HHBEPCHH
HACEJICHHOCTEU B JIa3epax.
Hroro 8
2 Onruyeckue Ontuueckue pesonatopsl. Pesonarop @abpu- 2 ITK-1
pE30HATOPHI U [Tepo. Mol Ipo10JIbHBIE U TTOTIEPEUHBIE.
CEJIEKIIUS MO/, Cenexuus mpoJOTbHBIX U MONEPEYHBIX MO,
HUroro 2
3 Ilapametpsl u DHEepreTU4ecKre, BpEMEHHbIE, CIIEKTPaJIbHbIC U 4 ITK-1
XapaKTepUCTUKU IIPOCTPAHCTBEHHBIE XapaKTEPUCTUKH JIa3€PHOTO
J1a3epHOro u3nydeHus. PacxoauMocTs, 1IMHA BOJHBI.
W3JTyYEHHUS. [TonsiTne OJMKHEH U JanbHEH 30HBI.
OKcIUTyaTalluOHHbIE TapaMeTphl Jia3epa.
Uroro 4
4
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4 PexxuMbl pabOThI
Ja3€pOB.

Pexwum cBoOO01HOM Tenepanuu. Pexum
MOJIYJISIIH JOOPOTHOCTH pe3oHaTopa. Pexxum
CHHXPOHU3aUMU MOJ. MHOIOMO/IOBBI,
OJTHOMOJIOBBIM ¥ OJHOYACTOTHBIA PEKUMBI
reHepanuu Jasepa.

ITK-1

HUtoro

5 Knaccudukanus
Y THIIBI JIA3€POB.

Knaccudukanus no Tumy akTHBHOU CpeJIbl, MO
croco0y HaKa4Ku, MO PeKUMY pabOTHI.
TBepaoTenbHbIE J1a3epbl. AKTUBHBIE CPEIBI.
CucTtembl ONTUYECKON HAKauyKH. TpexypoBHEBbIE
Y YETBIPEXYPOBHEBBIE JIa3epbl. BOIOKOHHBIE
JIa3epBhl.

["a3oBble nazepbl. OOecnieueHne NHBEPCUU B
ra3oBbIX Jlazepax. Jlazepsl Ha HEUTPaIbHBIX
aroMax. MoHHbIe na3epbl. MOEKyIIspHbIE
nasepsl. JIazepsl Ha 3KCUMeEpax.
DIIEKTPOMOHU3ALMOHHBIE, Fa30/IMHAMUYECKUE U
XMMHUYECKHE JIazepbl. BoMHOBOAHBIE J1a3ephl.
[TonynpoBoaHukoBsie azepbl. Coznanue
VHBEPCUU B NOJyNPOBOAHUKAX. Jla3epsl ¢
ANEKTPOHHOW HaKayKoOW. MHKEKIIMOHHBIE
naszepsl. ['eTepoCTpyKTypHBIE JIa3ephl C OJHO- U
JIBYXCTOPOHHUM OI'PaHUYEHUEM.
Pentrenosckue, raMma-yiazepsl 1 Jia3epbl Ha
CBOOOIHBIX dJIEKTpOHAX. [ TaBHBIE TOCTOMHCTBA
Y HEJIOCTaTKU OCHOBHBIX THUIIOB JIA3€POB.

ITK-1

Hroro

6 MeTtonanl

yIpaBiIeHUS
ONTHYECKUM
H3ITy9YCHHUEM.

Henocpeacrsennast Moy asius
MOJTYTPOBOIHUKOBOTO Jia3epa MO e MUTaHUS.
BHelrnue MOy TOPBL: 31EKTPOONITUYECKUE U
aKyCTOONTHYECKUE - TApaMETPhI U
xapakTepucTuKu. OCyIIecTBIEHUE Pa3HbIX
BUJI0B MOAYJISIUH. [ledaekTophl.

ITK-1

Hroro

7 IlpumeHnenune
J1a3epOB.

JlazepHble JIOKallMOHHbBIE cUcTeMBI. JlazepHble
TUPOCKOIBL. JIa3epHble CUCTEMBI CBSA3H.
JlazepHble 3TaJOHbI IJIUHBI U BPEMEHHU.
Jlazepuble onopHble cucteMsl. JlazepHbie
CUCTEMBI BOCIIPOM3BECHUS UHPOPMALIUH.
HormutepoBckue cucremsl. JIazepHbie
reoje3nyeckue npudopsl. KorepeHtHoie
M3MEPUTENH NepeMelieHui. MeIuInHCKue
naszepHblie mpuOopsl. JIazepHbie
TE€XHOJIOTMYECKHE YCTAHOBKH.

ITK-1

Hroro

Hroro 3a cemectp

36

Hroro

36

HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabnuma 5.3. — HaumeHnoBaHue MpakTUYECKUX 3aHATUN (CEMHHAPOB)

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
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HasBanus paznenos HanmenoBanue npaktudeckux 3aHatuii | TpynoeMkocts, | @opMHupyeEMBbIE
(TeM) TUCUUTLITUHBI (cemuHapoB) q KOMIIETEHLINU
8 cemecTp
1 ®usznveckre oCHOBBI | TUIBI KBAHTOBBIX MEPEXOAOB. 2 TIK-1
U OCOOCHHOCTH Koapduuuents! DitHiuTeiina. MiuBepcHas
J1a3epoB HacesleHHOCTh. [llupuHa criekTpanbHON
JUHUM. Y CUIIEHHE U TEHEpalysl B
KBAHTOBBIX CUCTEMAX ; CIIOCOOBI CO3/1aHUs
VMHBEPCHOMN HACEJIEHHOCTH.
Hroro 2
2 Onrtuueckue Onrudeckue pe3oHaTopsl . Pezonarop 2 IK-1
pE30HATOPHI U ®abpu-Ilepo. Mosl Mpoa0IBHBIE U
CEJIEKIIUS MOJI. MOTIepEYHbIE.
HUrtoro 2
3 [lapametpsl u DHepreTudyeckue, BpeMEHHbIE, 2 [K-1
XapaKTepUCTUKU CHEKTpaJIbHbIE U IPOCTPAHCTBEHHBIE
JIa3€PHOT0 U3IYUYEHUS. |XapaKTEPUCTUKHU Ja3€PHOIO U3ITYUCHHUS.
Hroro 2
5 Knaccugukanus u TBeproTenbHble na3epbl. AKTUBHBIE 4 IK-1
THUIIBI JIA3€POB. cpenpl. CHCTEMBI ONTHYECKON HAKAUKH.
TpexypOoBHEBBIE U UETHIPEXYPOBHEBbBIE
na3epsl. ['a3oBble na3zepsl. loHHBIE 1a3€pHI.
MouekysipHbIE J1a3€pBhl.
lNazonnHaMuyeckue 1 XUMHUYECKHE J1a3€phl.
BonnoBoansle a3epsl.
[TonynpoBOAHUKOBBIE J1a3€pHI.
Hroro 4
6 MeToabl yripaBiieHUs: | Moy I TOPBI SJIEKTPOONITUUECKUE U 4 IK-1
ONTUYECKUM akycToonTuueckue. Ix mapamerpsl u
U3ITy4YEHUEM. XapaKTepUCTUKU. Buabl Moynanuu.
HUrtoro 4
7 Ilpumenenune [Ipumenenue nazepos. JlazepHbIe CUCTEMBI. 2 [TK-1
J1a3€poB. Utoro 2
Hroro 3a cemectp 16
Hroro 16
5.4. JlabopaTopHbIe 3aHATHUSA
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOpHBIX padboT
Ha3Ba§Ei£;;ieﬂiﬁ (Tem) HaumenoBanwue naboparopabix padbot |TpymoemMKocTb, 4 igﬁﬁ?g g:r;;e
8 cemecTp
3 Ilapametpsl u HccnenoBanue npocTpaHCTBEHHON 4 ITK-1
XapaKTEPUCTUKHU KOT€pEHTHOCTHU U3JIy4YEHHs Fa30BbIX U
JIa3€PHOT0 U3ITYUYEHUS. TBEPAOTENbHBIX JIA3€POB
HccnenoBanue nonsipuzanuu 4 IIK-1
J1a3€pHOT0 U3ITyYEHUs
Hroro 8
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4 Pexumbl paboThI HccnenoBanue pexnma MOIYJISLIMA 4 [K-1
J1a3€epoB. NOOPOTHOCTH TBEPIOTEIBHOTO Jla3epa
Ha kpuctauie YAG:Nd3+

Hroro 4
5 Knaccugukanus u HccenenoBanue OCHOBHBIX IIapAMETPOB 4 ITK-1
THUIIBI JIA3E€POB. ra3oBbIX U TBEPAOTENBHBIX Ja3€POB

HWroro 4
6 Metoabl ynipaBiienust | ['eHepanus BTOpoi rapMOHUKHU 4 ITK-1
ONTUYECKUM TBEPAOTENBHOTO JIa3epa Ha KpHUcTasie
H3ITy9CHHUEM. YAG:Nd3+

HUrtoro 4

Hroro 3a cemectp 20
Hroro 20

5.5. KypcoBoii npoekT / KypcoBasi padora
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.6. CamocTosiTeqbHaAs1 padoTa

Bunbl caMmocToATeIbHOM paboThI, TPYJOEMKOCTh U (POPMHPYEMBbIC KOMIICTCHIIMH TIPEICTaBICHBI B
tabnuue 5.6.
Tabmura 5.6. — Bujbl caMocToATeIbHONU PabOThl, TPYIOEMKOCTh B (HOPMHPYEMbIE KOMIICTCHIIUN

HaszBanus pasgenoB | Buasl camocrostensHoi | Tpynoemkocts, | Dopmupyembie
@OpMBI KOHTPOJIA
(TEM) AUCUUTUIUHBI paboThI q KOMIIETEHITUH
8 cemecTp
1 ®uznueckue [ToaroroBka k 4 ITK-1 TectupoBanue
OCHOBBI U TECTUPOBAHUIO
0COOEHHOCTH
1a3epoB Hroro 4
2 Ontuyueckue IToaroroBka k 6 TIK-1 TectupoBanue
PE30HATOPHI U TECTUPOBAHUIO
CCIICKIIM MOJ. HToro 6
3 Ilapametpsl 1 [ToaroroBka k 4 ITK-1 TectupoBanue
XapaKTepUCTUKU TECTUPOBAHUIO
JIa3€pHOTro IloaroroBka k 2 TIK-1 Jlaboparopuas
H3Ty4CHHUS. naboparopHoit padore, pabota
HaIMCaHUE OTYeTa
Uroro 6
4 Pexxumsbl pabotel  |I[loaroroBka k 4 IIK-1 TectupoBanue
Ja3epoB. TECTUPOBAHUIO
IToaroroska k 2 [K-1 JlaGopatopHas
nabopaTopHOii paboTe, pabota
HaIMCaHUE OTYeTa
Uroro 6
5 Knmaccudukamus u  |[logroroska k 4 ITK-1 TectupoBanue
THUIIBI JTA3€POB. TECTUPOBAHUIO
IToaroroBka k 2 TIK-1 Jlaboparopuas
nabopaTopHOii paboTe, pabota
HaIMCaHUE OTYeTa
Uroro 6
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6 MeTobl IToaroroBka k 4 [TK-1 TectupoBanue

YIpaBIICHUS TECTUPOBAHUIO
ONTHYECKUM IToaroroBka k 2 IIK-1 JlaGopaTopHas
H3JIy4CHUCM. nabopatopHoii padore, pabora
HamucaHue oT4yeTa
Htoro 6
7 IlpumeHeHue [ToaroroBka k 2 [TK-1 TectupoBanue
J1a3€poB. TECTUPOBAHUIO
Hroro 2
Hroro 3a cemectp 36
[ToaroroBka u cnaya 36 DK3aMeH
JK3aMeHA
Hroro 72

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHUIIe 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYECHUHU AUCLUUILINHBI, U BUOB
3aHATHN

dopmupyemble Bunsl yueOHOM AesTenbHOCTH
DOopMBbI KOHTPOJISI
KOMIIETEHIINN Jlek. 3an. |IIpak. 3aH.|JIa6. pab. |Cam. pal.
ITK-1 + + + + Jlaboparopnas pabora,
TectupoBanue, Jk3aMeH

6. PeiiTuHroBasi cucreMa JJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbeHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6.1.
Tabmuia 6.1 — banabpHbIE OLIEHKH

. . | MakcumanbHbIN Oaiut
MakcumanbHbII MakcumManbHbBIN
3a IEPUOJ MEKIY Bcero 3a
DopMBI KOHTPOJIS 6amt Ha 1-y10 KT ¢ 0aJut 3a mepuo;I
2KT u Ha xoHeIl CEMECTp
Havana cemectpa | Mexay 1KT u 2KT
cemecTpa
8 cemecTp
JlaGopatopHas pabota 0 10 15 25
TectupoBaHue 15 15 15 45
DK3aMeH 30
HToro MakcumyM 3a 15 25 30 100
epuos
Hapacraromum utorom 15 40 70 100

6.2. IlepecueT 0a/110B B OLIEHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABJICH B TabmuIie 6.2.
Ta6muia 6.2 — Ilepecdet 6aIoB B OIEHKH 32 TEKYIIHI KOHTPOJIb

bBaer Ha 1aTy TEKyIero KOHTPOJIs Omnenka
>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMMbI OaioB Ha naty TK 3
< 60% oT MakcUMalIbHOI cyMMBbI OaitoB Ha naty TK 2
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6.3. [lepecuer cyMMbI 0A/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI 0aJUIOB B TPAIUITMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hrtoroas cymma 6asios,
Onenka YYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAM4HO)
4 (xopo10) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTENIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6annoB F (meynoBnerBoputeabHO)

7. YueOHO-MeTOoAuYecKoe U MH(OPMAIIHOHHOE o0ecnevyeHne TUCITUITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Tluxtun A. H. Ontrueckas 1 KBaHTOBasl AJI€KTPOHUKA : YUeOHMK s By30B. - M. : Beicmas
mkoia , 2001. - 574[2] c. (mannuue B 6nbanoreke TYCYP - 147 3x3.).

2. KBanTOBast u onTHyecKas 3JIEKTPOHUKA: YUeOHOe ocoOue sl CTYNIEHTOB, 00ydJalomuXxcs 1Mo
HAaNpaBJICHUSIM MOATOTOBKH «MHPOKOMMYHUKAIIMOHHBIE TEXHOJOTHH U CHUCTEMBI CBS3HY,
«Pannorexnukay, «PaarosneKTpOHHBIE CHCTEMBI M KOMIUIEKCH», « CTieliHalbHbIe paJuOTEeXHUICCKUE
cucrtemb» / A. C. Ilepun, JI. W. lanruna - 2018. 302 c. [DnekTpoHHEI# pecype]: — Pexum gocryma:
https://edu.tusur.ru/publications/10350.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. Kucenes, I'. JI. KBanToBas u ontuueckas snekrponuka / I'. JI. Kucenes. — 6-e u3m., crep. —
Cankr-Iletepbypr : Jlanb, 2023. — 316 c. [DnexTpoHHBI pecypc]: — Pexum mocrtymna:
https://e.lanbook.com/book/353702.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHUE MOCOOUSI

1. KBaHTOBas M onTu4eckas IEKTPOHUKA: YUeOHOEe METOUUECKOE TTOCOOHE 0 MPAKTUUECKUM
3aHSATUAM U CaMOCTOATENbHOU paboTe sl CTYIEHTOB, 00yUYaromMXcsl M0 HAMPaBJICHUSIM MOJATOTOBKH
«H(bOKOMMYHHUKALIMOHHBIE TEXHOJIOTHU U CHUCTEMBI CBA3W», «PaanorexHukay, «PaanosiexkTpoHHbIe
CHUCTEMBI M KOMILIEKCh», «CrienuanbHble paguoTexaudeckue cucteMmsd» / A. C. Ilepun, JI. U. [llanruna -
2018. 227 c. [DnexTpoHHBIHA pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/10351.

2. HUccnenoBanue OCHOBHBIX MapaMeTPOB ra30BBIX U TBEPJOTEIbHBIX JazepoB: MeToauyeckue
yKa3zaHus K 1abopatopasiM paboram / A. JI. besnansiit, A. E. Mangens - 2023. 18 c. [DnekTpoHHBIH
pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/10658.

3. HccnenoBanue moaspy3aliiy Ja3epHOTO U3IydeHus: MeToaudeckue ykazanus K 1a00opaTopHOM
pabore / A. JI. besnansiit, A. E. Manaens - 2023. 13 c. [DnexTpoHHbIi pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/10653.

4. ViccnenoBaHue MPOCTPAHCTBEHHON KOTE€PEHTHOCTH M3JIy4YE€HHUS Ta30BbIX U TBEPAOTEIbHBIX
nazepoB: Meroandeckue ykazanus K 1abopatopHbiM padotam / A. [I. besnansriii, A. E. Mannens - 2023.
19 c. [DnexTponHBIN pecypc]: — Pexxum moctyma: https://edu.tusur.ru/publications/10656.

5. UccnegoBanue pexuMa MOAYJANUU JOOPOTHOCTH TBEPAOTEIBHOIO Jia3epa Ha KpUCTallle
YAG:Nd3+: Meronuueckue ykazanus K jabopatopHoit padote / A. JI. besnmansriii, A. E. Mangens - 2023.
12 c. [DnexTponHBIN pecypc]: — Pexxum moctyma: https://edu.tusur.ru/publications/10655.

6. 'enepanus BTOpOW TapMOHHMKH TBEPIOTEIbHOTO Ja3zepa Ha kpucrtamie YAG:Nd3+:
MeTtoanveckue ykazaHus K jabopatopusiM padoram / A. [I. besmansiii, A. E. Manngens - 2023. 13 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/10659.
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7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsl JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuxcs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jost i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOH (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUHn AUCUUIIIMHBI PEKOMEHAYETCS 00pamaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, IPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

Yuebuas mabopatopusi paguojOKAlUK: yuyeOHas ayauTOpHsA UISI TPOBEACHUS 3aHATHH
JICKIIMOHHOTO THUMA, y4eOHass ayJUTOPHS IS TPOBEACHUS 3aHATHU MPAKTUYECKOTO THUIA, yueOHas
ayJIUTOPHUS JJIS MPOBEACHUS 3aHATHU Ja0OpaTOPHOro TUMa, yueOHas ayIuTOPHUS IS MPOBEACHHUS
3aHATUN cemuHapckoro tumna; 634034, Tomckas obnacts, T. Tomck, Bepmmnanna ynuna, a. 47, 403 ayn.

Ornrcanne UMEIOIIEToCss 000PY10BaAHMUS:

- [IpuGopsr usmepuTeapHbie (ocuMIIOTpadnl, TeHEPATOPHI, HCTOYUHUKN MUTAHUS, YACTOTOMEPHI U
ap.) - 24 wr.;

- TeneBu3op mnazmenHsii Panasonic 50";

- PannonokaliMOHHBIN U3MEPUTEIbHBIN KOMILUIEKC;

- PaguoBsicoTromep A-052;

- N3nemue JI-150-26;

- Paguopeneiinas cranuus - 2 mrT.;

- YueOHo-nmabopaTopHbIii KOMIUIEKC "PannonokalmoHHbIe CTAHIIUM OOHAPYKEHUS TOABMKHBIX
00bexTOB Ha Oasze ADAP-16";

- CTeHy palnoOONTHYECKOTO YTOJIKOBOTO OTpaXkaTels;

- JJaboparopuslii creHn "OCHOBBI paarooKanoHHbIX cucteM" PJIC-M;

- I3MepuTeabHBIN KOMIUIEKC TI0 H3yYCHHIO TIOJIIPU3AINH PaIHOBOJIH,

- [Tpoextop NEC NP-P554W;

- [TpoeKLIMOHHBIN 3KpaH;

- MarauTHo-MapKepHas JocKa - 2 1IT.;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTes.

[IporpammHoOe obecrieueHue:

- Adobe Reader;

- Microsoft Office 2007;
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- Windows;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpPHBIX padoT

VYyeOnas nabopatopus "DneKTpoHHBIX, KBaHTOBBIX 1 CBY mpubopos": yueOHas ayautopus s
MPOBECHUSA 3aHATUN JEKIIMOHHOTO TUMA, Y4eOHas ayJUTOPHS JUIsl POBEICHUS 3aHATHH MPaKTUIECKOTO
TUMa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN Ja00pAaTOPHOrO THUIA, yueOHas ayJuTopus s
MPOBEJCHUS 3aHATUIH CEeMMHAPCKOTO TUIA, MOMEIIEHHE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBHIIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAIUH,
IIOMELIEHNE JUIsl IPOBEACHUS TEKYIEr0 KOHTPOJ U MpOoMeEXyTouHoH attectaunu; 634034, Tomckas
obmnacth, T. Tomck, Bepumanna ynuna, a. 47, 329a ayn.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- Ocmnorpag Tektronix TDS 2012B;

- 'eneparop curnanos AKNII-3417/2 - 2 mt.;

- I'eneparop umnyinscos ['5-54;

- Uctounuk muranusgs GWINSTEK GPS-73030D - 2 mir.;

- Ocuumnorpad KEYSIGHT SDOX1204A;

- I'eneparop curnanos ['4-126;

- Uctounuk nuranus YUII-1;

- 'eneparop curnanos Anritsu MG3670G;

- Hacroromep YU2-32 - 2 mwr,;

- Jlazep JIT'H-207A - 3 wrt.;

- Ontnueckas ckambst OCK-3 - 3 mit.;

- Bonet™metp nudposoit GDM-8145 - 2 mwir.;

- Kommiext na6oparopusix padot no "®dypee-Onruke" - 3 mrT.;

- [Ipoexrop;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-leCKOC H MporpammHoe odecneyeHue IJ151 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

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

Onucanue uMeroLerocss 000pya0BaHuUs:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneynuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHeHMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHuUs

CornacoBaHa Ha noptane Ne 79668 11



JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIIEHUSIMHU 3PeHUs MPETYyCMOTPEHO MCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSIX BO3MOKHOCTH MPOCMOTpaA YJAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) NpH MOMOIIM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHol nHGOpMaIu B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMbI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAUMH U3yUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBbIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6ymma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUAIBI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f eyljry];;e ®opmsbl koHTpoIs | OueHounsie Marepuans (OM)
1 ®usnyeckne OCHOBBI U [K-1 TectupoBanue [TpumepHsIil nEpeyeHb
0COOEHHOCTH JIa3€pOB TECTOBBIX 3aIaHUI
OK3aMeH [IepeueHb PK3aMEHALMOHHBIX
BOIIPOCOB
2 Onruyeckue pe30HaToOphl U IK-1 TectupoBanue [IpuMepHBIil nepeyeHb
CEIIeKI U MOJ. TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOIIPOCOB
3 Ilapametpsl u IK-1 JlaGopaTopHas Tembl 1abopaToOpHBIX paboT
XAapaKTEPUCTHUKH JIA3EPHOTO pabota
H3TyICHHL. TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
4 Pexxumbl pabOTHI J1a3epOB. IIK-1 JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens 3K3aMeHaMOHHBIX
BOIIPOCOB
5 Knaccugukarus 1 THIIbI IK-1 JlaGopaTopHas Tembl m1abopaTOpHBIX PadoOT
Ja3epoB. pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb PK3aMEHALIMOHHBIX
BOIIPOCOB
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6 MeTo1pl ynpaBiaeHus [K-1 JlaboparopHas Temb! m1abopaTopHBIX padoT
ONTUYECKUM U3ITyYEHUEM. pabora
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp PK3aMEHALIMOHHBIX
BOIIPOCOB
7 IlpuMeHeHue J1a3epoB. [K-1 TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMEHaMOHHBIX
BOIIPOCOB

Hlkana omeHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEHUS IO
JTUCIUILIMHE TpUBeAcHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHUS 11O

JTHUCITUTUINHE
®dopmynupoBka TpebOBaHUH K CTeIeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PEe3yJIbTaTOB O0YUYCHUS
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHUE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITn HABBIKOB HJIN
CyMMBbI 0aJIOB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o01Ire, HO He B LI€JIOM YCIIEIITHO, B LIEJIOM
(YZIOBIIETBOPUTENBHO) 69% ot CTPYKTYpUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCUMaJbHOU 3HAHUS CHUCTEMAaTHUYECKH | CUCTEMAaTHYECKOe
CYMMBI 0aJIOB OCYILECTBIIIEMOE pUMEHEHNE
yMEHUe HaBBIKOB
4 (xopor1io) ot 70% no c(OpMUPOBAHHBIE, B LIEJIOM B LIEJIOM
89% ot HO CoAepKalune YCIICIIHOE, HO YCIIEIIHOE, HO
MaKCUMAaJIbHOU OTIEIbHBIC coJieprKaliye coJieprKaliue
CYMMBI 0AJUTOB | TIpOOJIEMBI 3HAHUS OTJENIbHBIC OTJEIIbHBIC
mpoOesbl yMEHUE poOebI
pUMEHEHNE
HaBBIKOB
5 (0TIM4HO) >90% ot chopMUpOBaHHbBIE | COPMUPOBAHHOE YCHEIIHOE U
MaKCUMaJIbHOW | CcHCTEMaTHYeCKHe yMEHHE CHUCTEMaTHYECKOe
CYyMMBbI 0aJIOB 3HAHUA MpUMEHEHHE
HABBIKOB

[Ikana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTH KOMIIETEHLIMI IIpuBeieHa B Tabmuie 9.3.
Tabmua 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHINI

Onenka ®opMmyaupoBKa TpeOOBaHUH K CTENIEHU KOMIIETECHIINH

2 He nMeet He0OXOAMMBIX MIPEACTABICHHUI O TPOBEPSIEMOM MaTepuasie
(HEYTOBJIETBOPUTEIIHLHO ) | MITH
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, IpeicTaBiieHnid. O0ydJaromuiics 3HaeT
OCHOBHbI€ NMPU3HAKU WM TEPMHUHBI U3y4aeMOT'0 3JIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OIPEJICJICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KAKMM UCTOYHUKAM HY>KHO
obOparmathcs yist 60j1ee 1eTaJbHOTO €r0 YCBOCHHUSI.
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3

3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT

(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIECUCTBHUSX.
4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (oTIU4HO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. K Bunam na3epa He OTHOCSTCS

Ta30BBIC

TBCPAOTCIIbHBIC

JKUJIKOCTHBIE
HEOHOBLIE

2. OcHOBOI1 paboTHI J1a3epa ABISIOTCS
MPOIIECCHI BEIHYKJICHHOTO H3IIy4YeHUs
HPOIIECCHI MOTIIOMIECHUS
MPOIECCHl CIOHTAHHOTO M3TyYCHHS
sBiieHue Gporodddexra

3. Kakoii pexxum paboThl 1a3epa HE CYLIECTBYET
PEKUM MOAYJIALNHU TOOPOTHOCTH PE30HATOPA
HEIPEPBIBHBIA PEXKUM
KOMOMHHMPOBAHHBIN PEKUM
PEKUM CUHXPOHU3ALUU MO

4. KaxoBa jnvHa BojHbI u3nydyeHusi He-Ne nazepa

633 HM
690 aMm
1064 am
530 am

5. KaxkoBa nnuna Bonmabl u3nydenus Y AG:Nd naszepa

633 HM
690 aMm
1064 am
530 am

6. KakoBa an1Ha BOJIHBI U3JIyUCHUs Jla3epa HA pyOuHe

633 HM
690 aMm
1064 am
530 am

7. KakoBa nnuna BonHbl u3nydenus: CO 2 nazepa

0,63 MKkM
0, 69 MKkM
1,064 MM
10,6 mxm

8. Ilpu nmepexone aTomMa U3 BBICIIETO SHEPTeTUYECKOTO YPOBHS Ha HUBIIHA. .
aTOMOM MorJomaeTcst GoToH
aTOMOM HCIycKaeTcs (OTOH
aTOMOM HCITYCKaeTCsl 1B KOTePEHTHBIX (POTOHA
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

MIPOUCXOUT SIBJIEHUE TEPMODJIEKTPOHHOM 3MUCCUU

. 1o Tumy akTUBHOM CpeJibl JIa3ephbl NOAPA3ACIAIOTCS Ha. ..

aMmopQHBbIE

TBEPAOTEIbHbBIE

KHUJIKOCTHBIE

ra3oBble

Hakauka B ra3oBbIX Jlazepax MOXKET IPOU3BOJUTHCS BCIIECJCTBHE. ..
XUMHYECKOW peaKkuu

BO3/ICHICTBUS MOLTHOT'O HCTOYHUKA CBETA

AIIEKTPUYECKOTO paspsaa

nepexo/ia AJIEKTPOHA € OJTHOTO THUIAa TOJYNPOBOJHUKA HA IPYToi
Hakauka B XMMHUYECKUX Jla3epax MOKET MIPOU3BOAUTHCS BCIEIACTBHE. ..
XUMHYECKOW peaKkuu

BO3/ICIICTBUS MOLTHOT'O HCTOYHUKA CBETA

AIIEKTPUYECKOTO paspsaa

nepexo/ia AJIEKTPOHA € OJTHOTO THUIA TOJYNPOBOJHUKA HA IPYTOi
Hakauka B TBepIOTENIbHBIX J1a3epax MOXKET MPOU3BOAUTHCS BCIIEACTBUE. . .
XUMHYECKOW peaKkuu

BO3/ICIICTBUS MOILITHOT'O HCTOYHUKA CBETA

AIIEKTPUYECKOTO paspsaa

nepexo/ia AJIEKTPOHA € OJTHOTO THUIA TOJYNPOBOJHUKA HA IPYToi

Kakoe cBoiICTBO j1a3epa UCIOJIb3YETCA MPU MEPEIAUYH TaHHBIX

BBICOKasi MOHOXPOMHOCTb

UMITYJIbC KOPOTKOM TUTETbHOCTH

Y3KHUM HEPACXOAIIMICS Ty

BO3MO)KHOCTh TOYHOM (hOKYCUPOBKHU

Pa3mepsr nazepuoro pezonatopa Pabdpu-Ileppo

MHOT0 OOJIbLIIE ITTMHBI BOJIHBI Jla3epa

MHOT'O MEHbIIIE AJTMHBI BOJIHBI JIa3epa

CPaBHHUMBI C IJTMHON BOJIHBI Jlazepa

HET MPaBUIILHOTO OTBETA

Kak Ha3piBaeTcsl pe3oHaTOp Jiazepa, y KOTOporo o0a 3epkajia UMEIOT paguyc KpPUBHU3HBI
R1=R2=L

KOH(OKaIBHBIN

MOJTYKOH(OKaTHHBIN

KOHIICHTPUYECKU I

dabpu-Ileppo

Kaxk Ha3pIBaloTCS aKyCTOONTHUYECKUE YCTPOICTBA, YIPABIAIONIMNE HHTEHCUBHOCTHIO CBETOBBIX
My4YKOB

MOJIYJIATOPbI

nedIeKTOPHI

KOPPEISATOPHI

GUIBTPHI

DddexTom [Tokkenpca Ha3pIBACTCS

JUHEHHBIN 2JIEKTPOONTHIECKUH Y DEeKT

KBaJPAaTUYHBIN 2JIEKTPOONTHIECKUH YD DEeKT

KyOHMYEeCKU JEKTPOONITHYECKHUM dP ekt

HET MPaBUIILHOTO OTBETA

Dddextom Keppa HazpiBaeTcs

JUHEHHBIN 2JIEKTPOONTHIECKUH YD DEeKT

KBaJPAaTUYHBIN 2JIEKTPOONTHIECKUH Y (DeKT

KyOHMYEeCKU IEKTPOONITHYECKHUM dP ekt

HET MPaBUIILHOTO OTBETA

MarauTtoontuyeckuit 3ppeKT - 3To

M3MEHEHHUE ONTUYECKUX CBOMCTB KPUCTAJUIA MO AeHCTBHEM MarHUTHOTO MOJIs
M3MEHEHHUE ONTUYECKUX CBOMCTB KPHUCTAJUIA MO/ AEHCTBUEM 3IEKTPUUYECKOTO O TOJIS
M3MEHEHHUE ONTUYECKUX CBOMCTB KpPHUCTAJUIa MO/ AEHCTBHEM MTOTOKA IEKTPOHOB
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HET MPaBHIBLHOTO OTBETA

20. Dddexra Dapanes JeKUT B OCHOBE pabOTHI
MarHUTOONITUYECKUX MOJIYJIITOPOB
AKyCTOONTHYECKUX MOYJISITOPOB
AIIEKTPOONITUIECKUX MOJIYJIITOPOB
aKyCTOONTHYECKUX Je(ICKTOPOB

9.1.2. IlepeyeHb IK3aMEeHANUOHHBIX BOMIPOCOB

1. IIpuHUMO KBaHTOBOIO yCHJIEHUs. THUIIBI KBAHTOBBIX IEPEXOOB.
2. MuBepcHas HacesleHHOCTb. MeTo bl T0JIy4eHNsl HHBEPCUM HACEIEHHOCTEH B Jlazepax.
3. IllupuHa cneKkTpanbHON JIMHUHU Ja3€POB.
4. Ontuueckue pezonatopsl . Pesonarop ®@adpu-Ilepo.
5. CnexTpajbHble, IPOCTPAHCTBEHHBIE, BPEMEHHBIE, JHEPIE€TUUECKUE XaAPAKTEPUCTUKHU JIA3E€pPHOTO
U3ITy4EHUs
6. TBepaOTENbHbIE JIa3EPHI.
7. T'a30Bbl€ 1a3€pHl.
8. Honnsle nazeprl. MosiekysipHble Ja3epsl. JIazeprl Ha SKCUMEpPAX.
9. Tl'azoMHaMUYECKUE J1a3ephl
10. TTonynpoBOAHUKOBBIE JIA3€PHI.
11. PeHTreHoOBCKUE J1a3ephl U J1a3epbl HA CBOOOIHBIX SJICKTPOHAX.
12. Pexxumbl paboTHI Ja3epoB
13. MeToapl ynpaBiaeHUsI ONTHYECKUM H3JIy4YE€HUEM
14. Monynaropsl 3nekTpoontuyeckue. MIx mapaMeTpsl U XapaKTEPUCTUKH.
15. Monynaropsl :akyctoontudeckue. MIx napaMeTpsl U XapaKTEpPUCTUKH.
16. JlazepHble TOKAIIMOHHBIE CUCTEMBI.
17. JlazepHble THPOCKOIIBI.
18. JlasepHble CUCTEMBI CBSI3U.
19. MeauuuHCKHE J1a3epHbIe TPHOOPHI.
20. JlazepHble TEXHOJOTNYECKUE YCTAHOBKH.

9.1.3. TembI J1a00paTOPHBIX PadoT

1. UccnenoBanue MpoCTPAaHCTBEHHOM KOT€PEHTHOCTU M3JIYUEHHS Ta30BBIX U TBEPIOTEIbHBIX
Ja3epoB

. UccnenoBanue noasipusaiiyy Ja3epHOro U3ydeHus

. UccnenoBanue pexuma MOAYJSIIUU TOOPOTHOCTU TBEPAOTEIBHOrO Jiazepa Ha KpUCTajie

YAG:Nd3+

HccnenoBanne OCHOBHBIX ITapaMETPOB Ta30BbIX U TBEPIOTEIbHBIX JIa3epOB

. 'eneparust BTOpoii rapMOHHMKH TBEPAOTEILHOTO J1a3zepa Ha kpuctawie Y AG:Nd3+

W N

v

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramlileii caMoCTOATEIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporuecca.

Hauatp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOU JIuTeparype U MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
HAy4YHO-IONYJAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHalbl, IOCBSLICHHBIE PAa3JIMYHBIM acCIEeKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUHU TEM CIEAYUTE PEKOMEHIALUAM:

— YTEHUE WJIHU NPOCMOTP Marepuana OCYLIECTBISUTE CO CKOPOCTbIO, JOCTATOYHOMU M
WHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIIEISAs OCHOBHBIE UJEU; HA OCHOBAaHUHU
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HU3YyUYCHHOT'O COCTaBHUTh TC3UCHI. OcBouB Mart€puall, MOMNbITaTECA COOTHECTH TCOPUIO C IMMpUMEpaMU 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 HHAUBUIyalbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUILUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuaibl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00y4YeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpoOcam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUSIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

IIpeuMy1ieCTBEHHO POBEPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHou hopme;

— B II€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa npeoCTaBICHIs OTBETOB HA 3aJJaHHS, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIyT aCCHCTEHTA;

— MPEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusl pe3yJbTaTOB OOYYEHHS JUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
30pPOBbSI U MHBAIUIOB 10 AUCHUILIMHE TPEIyCMAaTPUBACT MPEeAOCTaBlIeHnEe HHPopManuu B GopMax,
a/IalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbSI U BOCIIPHATHS HHPOPMAIIUH:

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUIaTeIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

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