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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).

HNunexce nuctumaunel: b1.B.02./1B.01.01.12.

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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[TK-1. Cniocoben [1K-1.1. 3naer TunoBsie 3HaeT 3Tanbl U METO/IbI pacuéra u

BBITIOJIHATH aHAJIN3 9Tallbl BBIIOJIHCHUA HAYYHO- MMPOCKTUPOBAHUA I[CT&JIGfI, Y3JI0B U yCTpOfICTB
COCTOSIHMSI HAy4HO- HCCIIEIOBATENLCKOM Pa0OTHl  |J1a3€pOB PA3IMYHOTO THIIA

TEXHUYECKUX PoOeM B |TTK-1.2. VMeeT NpOBOIHT YMeeT npoBOAUTE aHAIN3 UCXOIHBIX JAHHBIX
obnactu aHaJIN3 UCXOIHBIX JAHHBIX JUISL pacyeTa u MPOEKTUPOBAHUS Y3II0B
PantuO3JICKTPOHHBIX IUId pacyeTra u JIa3€pOB U JIa3€PHBIX CUCTEM PA3TUIHOTO
CUCTEM, OTIPENCIATD MPOEKTUPOBAHUS (GYHKIIMOHATIBHOTO Ha3HAUCHUS

uenb U GOPMYIUPOBATH | 351eKTPOHHEIX TIPHOOPOB,
3a/1a491 IIPOEKTUPOBAHUS |cXeM M yCTPOICTB
Pa3IUIHOTO
(YHKIIMOHAJILHOTO
Ha3HAYCHUS

[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

OO01mast TpyA0€MKOCTh JUCHIUTUIMHBI COCTABISET 2 3a4CTHBIX SUHHUIL, 72 aKaJeMUIECKIX YacoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTb AUCIUILUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
Beero  |CemecTpbl

4acoB |9 cemectp

Bunbl yueOHOI nesTenbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 36 36
JIek1IMOHHBIE 3aHATUA 24 24
IIpakTHueckue 3aHATHS 12 12
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 36 36
BHeayIMTOpHAasi padoTa 00y4alIMXxcs ¢ npenoaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 22 22
[ToaroroBka k 3auery 14 14
Oo0mast Tpy10eMKOCTH (B Yacax) 72 72
O0mas TpyroeMKocCTh (B 3.€.) 2 2

5. CTpykTypa M coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJTbHOCTH

CTpyKTypa IMCUUIUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOM NesTeNIbHOCTH MPUBEICHA B
tabmnuie 5.1.
Ta6ymma 5.1 — Pa3yens! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

Jlek. | IIpak. | Cam. Beero wacos dopmupyemble

(6e3
3aH., 4| 3aH., 4 | pab., u KOMIIETECHIIUH
9K3aMEHa)

Hasanus pa3nenoB (Tem) TUCHUILTAHBI

9 cemecTp

CornacoeaHa Ha noptane N2 84651 3



1 ®usmueckre 0OCHOBEI U OCOOEHHOCTH 4 2 6 12 [1K-1

Ja3epoB
2 OnTUYecKre pe30HaTOPbl U CENEeKIU 2 2 6 10 ITK-1
MO/I.
3 [TapameTpsl 1 XapaKTEPUCTUKU 2 2 4 8 I1K-1
Ja3€pHOT0 U3ITyUYEHUS.
4 PexuMbl paOOThI J1a3€POB. 2 - 4 6 IK-1
5 Knmaccudukanus v THITBI J1a3€poB. 6 4 6 16 [TK-1
6 MeTobl ynpaBieHuUs! ONITUYECKUM 4 - 4 8 [K-1
U3IIyYEHUEM.
7 IlpumeHeHue na3epoB. 4 2 6 12 IK-1

Uroro 3a cemectp| 24 12 36 72

Uroro| 24 12 36 72

5.2. Coaep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3aesioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JICKIUSIM)

TpyroemMkocThb
Haspanwus paznenos| ConepkaHue pa3aenoB (TeM) IUCHUTUIMHEI (B dopmMupyemsbie
(TeM) TUCIMIUTAHBI T.4. T10 JICKIIHSIM ) (neKUnOHHbIC KOMIIETEHIIUHU
3aHATHSA), U
9 cemecTp
1 ®usnueckue DTanbl pa3BUTUSI KBAHTOBOU 3JIEKTPOHUKH. PoJib 4 ITK-1
OCHOBBI U J1a3epOB B COBPEMEHHOM IPUOOPOCTPOCHUHU.
0COOEHHOCTH CpaBHeHue j1a3epa ¢ IpyruiMH HCTOUHUKAMHU
J1a3epoB sHepruu. 3agadyu Kypca. [[puHImMn KBaHTOBOIO
ycuiieHus. TUmbl KBAHTOBBIX IEPEXO/I0B.
Koaddurnmentsr Ditnmreitna. MasepcHas
HaceseHHOCTh. [lIuprHa crieKTpaibHON JTMHUU.
B3anmopeiictBrue Gerymmx 3JeKTpoMarHuTHBIX
BOJIH C aKTUBHOM cpenoi. 3akoH byrepa.
Ycunenue u resepanust 3JeKTpOMarHUTHOTO
u3NydeHus. MeTobl Nody4eHus: HHBEPCUU
HAaCEeJIEHHOCTEN B JIa3epax.
Htoro 4
2 Onruyeckue Onrtuyeckue pe3oHaTopsl. Pesonarop @abdpu- 2 IK-1
pE30HATOPHI U [Tepo. Mopsl po10IBHBIE U TONIEPEYHBIE.
CEJICKILIUSI MOJI. CenekIust mpoI0JIbHBIX U MOMEPEYHBIX MOJI.
Hroro 2
3 Ilapametpsl u OHepreTu4ecKkue, BpEMEHHBIE, CIIEKTPAJIbHBIE U 2 IIK-1
XapaKTEPUCTUKU MIPOCTPAHCTBEHHBIE XapAKTEPUCTUKHU Ja3€PHOTO
J1a3epHOTO n3iy4eHus. PacxoMMocCTb, JJIMHA BOJHBI.
U3ITy4YEeHHUS. DKCIUTyaTalluOHHBIE TapaMEeTpPHI JIa3epa.
Hroro 2
4 Pexxumsbl paboTsl | Pesxum cBoOOAHOM reHeparuu. Pexum 2 [1K-1
J1a3epoB. MOAYJISIIMM JOOPOTHOCTH pe3oHaTopa. Pexum
CHHXPOHU3aIMU MOJl. MHOTOMO/10BBIi,
OJIHOMOJIOBBIM M OJTHOYACTOTHBIN PEKUMBI
reHepanuu Jiazepa.
Htoro 2
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5 Knaccudukanus

W THUIIBI JIA3C€POB.

Knaccudukanus mo Tuiry akTUBHOM CpeJIbl, 110
croco0y HaKa4KH, 0 PEKUMY pPaOOTHI.
TBeprorenbHble ga3epbl. AKTUBHBIE CPEJIbIL.
CucremMbl onTHYECKON Hakauku. TpexypoBHEBbIE
U YEThIPEXYPOBHEBBIE J1a3epbl. BoJOKOHHBIE
J1a3€pBl.

I"a3oBble nazeppl. OGecnieueHne HUHBEPCUU B
ra3oBbIX Jiazepax. Jlazepbl Ha HEUTpaIbHBIX
aToMax. MlonHble na3epbl. MosiekyspHbie
naszepsl. JIazepsl Ha SKCUMEpax.
DNEeKTPOMOHU3ALMOHHBIE, Fa30IMHAMUYECKUE U
XMMHYECKHE Ja3epbl. BoIHOBOIHBIE JTa3ephl.
[TonynpoBonHuKoBbIe J1azepsl. CoznaHue
MHBEPCHUHU B MOJIyIIPOBOAHUKAX. JIa3epsl ¢
3JIEKTPOHHOW HaKadyKoul. THXEeKIMOHHbIE
Ja3epsl. ['eTepocTpyKTypHBIE J1a3epsl ¢ OMHO- U
JIByXCTOPOHHUM OTPaHUYEHHUEM.
PentrenoBckue, ramma-na3epsl U Jiazepbl Ha
CBOOOHBIX JIEKTpOHaX. JJOCTOMHCTBA U
HEJ0CTaTKU OCHOBHBIX TUIIOB JIa3€POB.

[K-1

Htoro

6 MeTtonbl

yIpaBieHUs
OINTUYECKUM
U3IIy4CHHUEM.

HCHOCpeI[CTBeHHaH MOAYJISIIUA
MOJIYITPOBOAHUKOBOTI'O JIa3€pa IO LCIIHU ITUTAHUS.
Breninue MOAYJIATOPBI: 3JICKTPOOIITHUYCCKUC U
AKyCTOOINITHYCCKHUC. Hx napamMeTpbl U
XapPaKTCPUCTHUKHU.

IIK-1

HUroro

7 llpumenenune
Ja3epoB.

JlazepHbie JIOKaIMOHHBIE CUCTEMBI. JIazepHbie
TUPOCKOTIBI. JIa3epHble CUCTEMBI CBSI3H.
JlazepHble 3TaJOHBI IJIMHBI U BPEMEHHU.
JlazepHbie onopHbie cucTeMsl. JJonnepoBckue
cuctembl. JIazepHble reoie3ndecKkue npudopkl.
MenunuHckue J1azepHbie Tpuodopsl. JlazepHbie
TEXHOJIOTHUECKHEe yCTaHOBKHU. JIa3zepHble
neneykasarenu. JlazepHsie pagapsl (JIUaapsl).

[TK-1

Hroro

Uroro 3a cemectp

24

Htoro

24

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHnoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus pasnenos
(TeM) TUCHIUTUTAHBI

HanmeHnoBanue mpakTU4ECKUX 3aHATHI
(cemuHapoB)

TpynoeMKoCTb,
q

dopmupyemble
KOMIIETEHIINH

9 cemecTp
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1 ®duznveckre OCHOBHI | THUITBI KBAHTOBBIX MEPEXOI0B. 2 TIK-1
¥ OCOOCHHOCTH KoadduumenTst DitHmTeitna. MlaBepcHas
JIa3epoB HaceJICHHOCTh. [lInprHa CieKTpaibHOM
JUHUM. Y CUJIEHHE U TeHepalysl B
KBAaHTOBBIX CUCTEMAaX ; CIIOCOOBI CO3/IaHMSI
WHBEPCHOM HACEIECHHOCTH.
Hroro 2
2 Onruyeckue OnTnueckue pezoHaropsl . Pesonarop 2 [IK-1
pEe30HATOPHI U ®abpu-Ilepo. Mozsl mpo10bHBIE U
CEJIEKIIUS MO/, NOTIEpEYHBIE.
Wroro 2
3 Ilapametpsl u DHepreTu4ecKre, BpeMEHHbIE, 2 ITK-1
XapaKTepUCTUKU CIEKTPAJIBHBIE U IPOCTPAHCTBEHHBIC
JIa3€PHOTO U3IIyYEHUS. |XapAKTEPUCTUKH JIA3EPHOTO U3IIyYCHMUS.
HUroro 2
5 Knaccugukanus 1 | TBepaoTenbHbIe 1a3epbl. AKTHBHBIE CPEIBL. 4 [K-1
THUIIBI JIA3€POB. CucreMbl ONTHYECKON HAKAUKH.
TpexypoBHEBBIE U UETHIPEXYPOBHEBbBIE
nasepsl. ['a3oBbie nazepsl. OHHBIE J1a3ephl.
MonekyJisipHbI€ J1a3ephl.
lNazonuHamMuyeckue U XUMHUYECKUE J1a3epbl.
BosHOBOAHBIE Na3€pHI.
[TomynpoBOAHUKOBBIE JIA3€PHI.
Hroro 4
7 IlpuMeHeHue IIpumenenue nazepos. JIazepHbIe CUCTEMBI. 2 [IK-1
Ja3epoB. Hroro 2
Hroro 3a cemecTp 12
Hroro 12

5.4. JlabopaTopHbIe 3aHATHSA

He npenycMOTpeHo y4eOHBIM IIaHOM

5.5. KypcoBoii npoexkT / kypcoBasi pabora

He npenycMoTpeHo y4eOHbIM II1aHOM

5.6. CamocTosiTeqbHasi padoTa

Buael caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh M (POPMUPYEMbIE KOMIIETEHIIUU IPECTABIICHBI B

Tabnuie 5.6.

Tabmuma 5.6. — Buabl caMocTosTeIbHOM PaboThl, TPYIOEMKOCTh U (DOPMHUPYEMbIE KOMIICTCHIIUN

HasBanus paznenos | Bugel camocrostensHol | Tpynoemkocts, | dopmupyemslie Dopmsbl
(TeM) TUCIUTUTAHBI paboTsI q KOMIICTESHITUN KOHTPOJIA
9 cemecTp
1 ®usznyeckue ITonroroBka K 4 T1K-1 TectupoBanue
OCHOBBI U TECTUPOBAHUIO
0COOEHHOCTH J1a3€POB |[ToaroTOBKA K 3a4eTy 2 IIK-1 3auér
Hroro 6
2 Ontuyeckue ITonaroroBka K 4 T1K-1 TectupoBanue
pE30HATOPHI U TECTUPOBAHUIO
CEJICKIMS MOJ. [ToaroroBka k 3auery 2 IIK-1 3auér
Hroro 6
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3 [Tapametpsl u IToaroroBka k 2 [TK-1 TectupoBanue
XapaKTEePUCTUKU TECTUPOBAHUIO
JIa3€pHOTrO [ToaroroBka K 3auery 2 IIK-1 3auér
U3ITy4YCHHUS. Utoro 4
4 Pexumbl paboThI IToaroroBka k 2 [TK-1 TectupoBanue
J1a3epOB. TECTUPOBAHUIO
[ToaroroBka K 3auery 2 T1K-1 3auéT
Hroro 4
5 Knaccugukanus u | [lonroroBka k 4 [K-1 TectupoBanue
THIIBI JIA3EPOB. TECTUPOBAHUIO
[ToaroroBka K 3auery 2 T1K-1 3auéT
Hroro 6
6 MeTobl [Toaroroska k 2 [K-1 TectupoBanue
yIpaBiIeHUs TECTUPOBAHUIO
OITUIECKUM [ToaroroBka K 3auery 2 ITK-1 3auér
U3ITyYCHHEM. HUtoro 4
7 IlpumeHeHue [Toaroroska k 4 [K-1 TectupoBanue
J1a3epOB. TECTUPOBAHUIO
[ToaroroBka K 3auery 2 T1K-1 3auéT
Hroro 6
Hroro 3a cemectp 36
Uroro 36

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B 3aHATHI

CooTBeTcTBHME KOMMETEHINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHATHH
Bupl yaeOHOI nesiTebHOCTH
dopmupyemble KOMIETEHIIMU DOopMBbI KOHTPOJISI
Jlek. 3an. |IIpak. 3aH.|Cam. pa0.
ITK-1 + + + 3auért, TecTupoBaHue

6. PeiiTuHroBasi cucreMa JIJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basibHbIe OLeHKH /151 JopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH

MaxkcuManbHbiil 6a1|  MakcuManbHbld | MakcuManbHbIN Oaiin
Bcero 3a
®opmbl koHTposst  |Ha 1-yio KT c Havana| OGamn 3a nmepuox  |3a nepuoa mexay 2KT
ceMecTp
ceMmecTpa mexay 1KT u 2KT | u Ha koHel cemecTpa
9 cemecTp
3auér 10 15 30 55
TectupoBaHue 15 15 15 45
Hrtoro makcumym 3a 25 30 45 100
epuo.
Hapacraromum 25 55 100 100
UTOTOM

6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIH KOHTPOJIb
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[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABIICH B TabmuIe 6.2.
Ta6mmia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIINI KOHTPOJIb

Bamibl Ha 1aTy TEKy1Iero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbI OaioB Ha naty TK

N |W | B~

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMBbI 02/1JI0B 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 TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAN4HO)
4 (xopo1o) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6anmos F (meynoBnerBoputeabHO)

7. YueOHO-MeToAuYecKoe 1 MH(OpPMAIIHOHHOE o0ecTeuyeHne TUCIUITHHBI
7.1. OcHOBHas JqUTEpaTypa

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

2. KBanTOBast M onTHyecKas 3JIEKTPOHUKA: YUeOHOE TocoOue ISl CTYNEHTOB, 00ydJalomuXcs 1Mo
HAaNpaBJIECHUSIM MOATOTOBKH «MHPOKOMMYHUKAIIMOHHBIE TEXHOJOTHH U CHUCTEMBI CBS3HY,
«Pannorexnukay, «PaarosneKTpOHHBIE CHCTEMBI M KOMIUIEKCH», « CieinaibHble paJuOTEeXHUICCKUE
cucrtemb» / A. C. Ilepun, JI. W. llanruna - 2018. 302 c. [DnekTponHbIi pecype]: — Pexum gocryma:
https://edu.tusur.ru/publications/10350.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

1. Kucenes, I'. JI. KBanTtoBas u ontuueckas snexkrponuka / I'. JI. Kucenes. — 6-e u3n., crep. —
Cankr-Iletepbypr : Jlanb, 2023. — 316 c. [DnexTpoHHBIN pecypc]: — Pexum mocrtymna:
https://e.lanbook.com/book/353702.

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

1. KBaHTOBas M onTHYecKas JIEKTPOHUKA: YUeOHOE METOUYECKOE TTOCOOHE O MPAKTUUECKUM
3aHSATUAM U CaMOCTOATENbHOU paboTe sl CTYNEHTOB, 00yUYaromMXcsl M0 HAMPaBJICHUSIM MOATOTOBKH
«H(bOKOMMYHHUKALIMOHHBIE TEXHOJIOTHU U CHUCTEMBI CBA3W», «PagnorexHukay, «PaanosieKkTpoHHbIE
CHUCTEMBI M KOMILIEKCh», «CrnienuanbHble paguoTexaudeckue cuctreMmsd» / A. C. Ilepun, JI. U. [llanruna -
2018. 227 c. [DnexTpoHHBIHA pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/10351.

2. VccnenoBaHue OCHOBHBIX IapaMETPOB ra30BBIX U TBEPAOTENbHBIX JIa3epoB: MeTonuueckue
yKa3zaHus K 1abopatopasiM paboram / A. JI. besnansiit, A. E. Mangens - 2023. 18 c. [DnekTpoHHBIN
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/10658.

3. HccnenoBanue moaspy3aliiy Ja3epHOTO U3IydeHus: MeToaudeckne ykazanus K 1a00opaTopHOM
pabore / A. JI. besnansiit, A. E. Manaens - 2023. 13 c. [DnexTpoHHbIN pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/10653.
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4. ViccnenoBaHue MPOCTPAHCTBEHHON KOTE€PEHTHOCTH M3JTy4YE€HHUS Ta30BbIX U TBEPAOTEIbHBIX
nazepoB: Meroandeckue ykazanus K 1abopatopHbiM padotam / A. [I. besnmansriii, A. E. Mannens - 2023.
19 c. [DnexTponHBIN pecypc]: — Pexxum moctyma: https://edu.tusur.ru/publications/10656.

5. UccnegoBanmue pexuMa MOAYJAIUU JOOPOTHOCTH TBEPAOTEIBHOIO Jia3epa Ha KpUCTallle
YAG:Nd3+: Meronuueckue ykazanus K jabopatopHoit padote / A. JI. besnansriii, 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+:
Metoanveckue ykazaHus K jabopatopusiM padoram / A. [1. besmansiii, A. E. Manngens - 2023. 13 c.
[DnexTponHsIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/10659.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrpaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEAOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

Jl1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMII ¢ HAPYIIEHUsIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yuyeHUU OUCHUILIMHBI PEKOMEHIyeTcs o0palarhbcss K COBpEMEHHBIM 0a3aM aHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT pocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKIUOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOM
MeOenbio. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALUH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHIl

YuebGunas mabopaTopusi paaHOJIOKalUU: yuyeOHas ayAuTOpUs [ MPOBEACHUS 3aHATUH
JMEeKIUOHHOTO THUIMa, yueOHas ayauTOpus IS MPOBEJACHUS 3aHITUN MPAKTUUYECKOTo TUMa, yuyeOHas
ayauTOpHUs IJs MPOBEACHUS 3aHATUN 1a00OpaTOPHOTO TUMa, yueOHas ayauTOpus s MpPOBEICHUS
3aHATHI cemMuHapckoro tuna; 634034, Tomckas obnacTs, r. Tomck, Bepuinnuna ynuma, 1. 47, 403 aya.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [IpuGops! uzmepuTeabHbie (OcCHUIIIOTpadbl, TEHEPATOPHI, HCTOYUHUKN TMTUTAHUS, YACTOTOMEPHI U
ap.) - 24 wmr.;

- TeneBu3op mnasmenHsild Panasonic 50";

- PainonokaimoHHbIN U3MEPUTETBHBIA KOMILIEKC;

- PaguoBbicoTromep A-052;

- U3nemnue JI-150-26;

- Paguopeneiinas cranuus - 2 mrT.;

- Y4yebHOo-mabopaTopHblii KoMIUIeKe "PannogokallMOHHbIE CTAHIIUU OOHAPY>KEHHS MOABUKHBIX
00bekToB Ha 0aze ADAP-16";

- CTeHp palnoONTHYECKOTO YTOJIKOBOTO OTpaXkaTels;

- JJaboparopHsIii creHn "OCHOBBI paaroaoKalnoHHbIX cucteM" PJIC-M;
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- 3meputenbHbIN KOMIUIEKC 110 U3yUEHUIO MOJISPU3aLUU PaJHOBOIIH;
- [Tpoextop NEC NP-P554W;

- [TpoeKLIMOHHBIN 3KpaH;

- MarauTHo-MapKepHas JocKa - 2 1IT.;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Adobe Reader;

- Microsoft Office 2007;

- Windows;

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisi CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jleanna npocnexkr, a. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 107 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepl/laﬂbHO-TeXHH‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOaBaHUs
JUTsL 00YYaIOIIUXCSl C UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUeM CiyXxa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
npuema/nepeaadyn yueOHo nHGOpMaIMH B JOCTYIHBIX GopMax, MOOMIBHON CUCTEMBI OOYUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

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

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.

CornacoBaHa Ha noprane Ne 84651 10



Tabmmma 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

Ha%a;n:li 111);:1?161/1]2)113 (rem) igﬁﬁggggfﬁ: ®opmbl KoHTposst |OueHouHble MaTepuaisl (OM)
1 ®usnyeckue OCHOBBI U IK-1 3auér [lepeuenb BOIIPOCOB 115t
0COOCHHOCTH JIa3epOB 3a4era
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
2 Onrtuyeckue pe3oHaToOphl U [IK-1 3auér [Iepeuens BonpocoB 1t
CEJIEKIIUS MOJI. 3aueTa
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aaHUI
3 [Tapametpsl u IK-1 3auér [Iepeuyens BonpocoB i
XapaKTEPUCTHUKH JIa3EpHOTO 3aueTa
U3ITyICHHS. TecTtupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
4 Pexxumbl paboTHI J1a3epoB. IK-1 3auér IIepeyens BOonpocoB it
3aueTa
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
5 Knmaccudukamnus v THIIBI IK-1 3auér [lepeuenb BOIIPOCOB IJ1st
J1a3epOoB. 3a4era
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
6 MeToabl ynpaBieHHs TIK-1 3auér [Tepeuens BOIpOCOB AJ1st
ONTUYECKUM U3ITyYEHUEM. 3aueTa
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
7 IlpumeHeHue na3epos. IK-1 3auér [lepeuenb BonpocoB Jyist
3aueTa
TectupoBanue [IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHUS IO
JUCHUIUIMHE TpUBeJeHa B Tadnuuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JUCIHUTLINHE
®dopmynupoBka TpebOBaHUM K CTeeHH C(HOPMUPOBAHHOCTH
Ouenka Bbannet 33 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UJIH ()parMeHTapHBIE YMEHHUH UITn HABBIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUIHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHHE
yMEHHE HaBBIKOB
3 ot 60% 10 o011e, HO He B LIEJIOM YCIICILIHO, B 1LICJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHBIE HO HE YCIEUIHOE, HO HE
MaKCUMaJbHOM 3HAHUSA CHUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBI 0aIoB OCYIIECTBIISIEMOE MPUMEHEHUE
yMEHHE HABBIKOB
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ot 70% no
89% ot
MaKCHUMaJILHOM
CyMMBI 0aJuIOB

4 (xopotio)

copMHpPOBaHHBIE,
HO COZIepIKallue
OTACJIbHBIC
POOJIEMBI 3HAHUS

B 1IEJIOM
YCIIEIIHOE, HO
cofieprKalnue
OTACJIBbHBIC
Ipo0OeIIbl yMEHue

B IIEJIOM
yCIICIIHOE, HO
coJiepKaIue
OTACJIBHBIC
poOebI
[IPUMEHECHUE
HaBBIKOB

>90% ot
MaKCHMaJIbHOM
CyMMBI 0aJIIoB

5 (OTJIMYHO)

chopMUpOBaHHBIC
CHCTEMaTHYECKHUE
3HAHUS

chopMHUpOBaHHOE
yYMEHHUE

YCIHEIIHOE U
CHUCTEMaTHYECKOe
MIpUMEHEHHE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

(HEyAOBIETBOPUTENBHO) | UJTU

2 He nmeet He0OXOIMMBIX IPEICTaBICHUN O IPOBEPSIEMOM MaTepHualie

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

IECUCTBUAX.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yyaronuxcs 3HaeT
W3YYEHHBIHN 3JIEMEHT CO/ICPKAHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX

4 (xopor11o)

3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. K Bugam sa3zepa HE OTHOCSATCS
ra3oBble
TBEPAOTEIbHbBIE
KHUJIKOCTHBIE
HEOHOBbBIE

2. OcHOBO# paboOTHI 1a3epa ABISIOTCS

IMPONLECChI BBIHYXXICHHOI'O U3JTYyYCHUA

IMPONLECChI MOTITTOMICHUSA

MMPOoNHECChbl CIIOHTAHHOI'O U3JTY4YCHHA

sBieHne Gororddexra

3. Kakoii pexxum paboThI J1a3epa HE CYIIEeCTBYET
PEXKUM MOAYJISILIMKA JOOPOTHOCTU pPE30HATOpa

HETPEPBIBHBIN PEKUM
KOMOMHHPOBAHHBIN PEKUM
PEXKUM CHUHXPOHHU3ALUU MO/
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4. Kakosa ayimnHa BoiHbI n3nydyenus He-Ne nazepa
633 HM
690 M
1064 um
530 um
5. Kakosa nnunHa BostHbl u3nydenus Y AG:Nd nazepa
633 HM
690 M
1064 um
530 um
6. KakoBa nyimHa BOJTHBI M3JIyUCHUS Jia3epa Ha pyOuHe
633 HM
690 M
1064 um
530 um
7. KakoBa ninuna BosiHbl u3inydenusi CO 2 nmazepa
0,63 MKM
0, 69 MKkM
1,064 MM
10,6 MKM
8. IIpu nepexone aTomMa U3 BBICIIETO SHEPTETUYECKOrO YPOBHS Ha HU3LIHUH. .
aTOMOM MorionaeTcst GOToH
aTOMOM HCIycKaeTcst (hOTOH
aTOMOM HCIYCKaeTCs JiBa KOTepeHTHbIX (pOTOHA
MIPOUCXOUT SIBJIEHUE TEPMODJIEKTPOHHOM 3MUCCUU
9. Ilo Tumny akTUBHOMW CpeJIbl JIa3ephbl MOAPA3IALIAIOTCS Ha. ..
aMopQHBbIE
TBEPAOTEIbHbBIE
KHUJIKOCTHBIE
ra3oBble
10. Hakauka B ra30oBbIX JIa3epax MOKET IPOU3BOIUTHCS BCICACTBUE. ..
XUMHYECKOW peaKkuu
BO3/ICHICTBUS MOLTHOT'O HCTOYHUKA CBETA
AIIEKTPUYECKOTO paspsaa
nepexo/ia AIEKTPOHA € OJTHOTO THUIA TOJYNPOBOJHUKA HA IPYTOi
11. Hakauka B XMMHUYECKHUX JIa3epax MOKET IPOU3BOIUTHCS BCIEICTBUE. ..
XUMHYECKOW peaKkuu
BO3/ICHICTBUS MOLTHOT'O HCTOYHUKA CBETA
AIIEKTPUYECKOTO paspsiaa
nepexo/ia AJIEKTPOHA € OJTHOTO THUIA TOJYNPOBOJHUKA HA IPYToi
12. Hakauka B TBEpIAOTEIBHBIX JIa3€pax MOKET IPOU3BOIUTHCS BCIECICTBUE. ..
XUMHYECKOW peaKkuu
BO3/ICHICTBUS MOLTHOT'O HCTOYHUKA CBETA
AIIEKTPUYECKOTO paspsiaa
nepexo/ia AJIEKTPOHA € OJTHOTO THUIA TOJYNPOBOJHUKA HA IPYToi
13. Kaxkoe cBOMCTBO Jia3epa UCMOJb3YETCs MPH Mepeladn JaHHbIX
BBICOKasi MOHOXPOMHOCTb
UMITYJIbC KOPOTKOM TUTETEHOCTH
Y3KUM HEPACXOAIIMICS JTyd
BO3MO)KHOCTbh TOYHOM (POKYCUPOBKHU
14. Pa3mepsr nazepHoro pezoHatopa Pabdpu-Ileppo
MHOT0 OOJIbLIIE ITTMHBI BOJIHBI Jla3epa
MHOT'O MEHbIIIE AJTMHBI BOJIHBI JIa3epa
CPaBHHUMBI C IJTMHON BOJIHBI Jlazepa
HET MPaBUIILHOTO OTBETA
15. Kak Ha3wpIBaeTcs pe3oHATOp Jiazepa, Yy KOTOpOro oba 3epkaja UMEIT Paauyc KPUBH3HBI
R1=R2=L
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KOH(OKaIbHBIN
MOJTYKOH(OKaTHHBIN
KOHIICHTPUYECKU I
dabpu-Ileppo
16. Kak Ha3pIBalOTCA aKyCTOONTHYECKUE YCTPOUCTBA, YIPABISIONIME UHTEHCUBHOCTHIO CBETOBBIX
My4YKOB
MOJIYJIATOPbI
nedIeKTOpHI
KOPPEISTOPHI
GUIBTPHI
17. Dddexrom [Tokkenbca Ha3pIBaCTCS
JUHEHHBIN 2JIEKTPOONTHIECKUHN Y DEeKT
KBaJPAaTUYHBIN 2JIEKTPOONTHIECKUH Y (DEeKT
KyOHMYEeCKU IEKTPOONITHYECKHUM dP ekt
HET MPaBUIILHOTO OTBETA
18. Dddexrom Keppa HazpiBaeTcs
JIUHEHHBIN 2JIEKTPOONTHIECKUH YD DEeKT
KBaJPAaTUYHBIN 2JIEKTPOONTHIECKUH YD DEeKT
KyOHMYECKU JIEKTPOONITHYECKHUM dP ekt
HET MPaBUJILHOTO OTBETa
19. Marnuroontuueckuit 3pHeKT - 3To
M3MEHEHHE ONTUYECKUX CBOMCTB KPUCTAJUIA MO AeHCTBHEM MarHUTHOTO MOJIs
M3MEHEHHUE ONTUYECKUX CBOMCTB KPHUCTAJUIA MO/ ACHCTBUEM 3IEKTPUUYECKOTO O TOJIsS
M3MEHEHHE ONTUYECKUX CBOMCTB KPHUCTAJUIA MO/ AEHCTBHEM MOTOKA IEKTPOHOB
HET MPaBUIILHOTO OTBETA
20. Dddexra Dapanes JEKUT B OCHOBE pabOTHI
MarHMUTOONTUYECKUX MOAYIISTOPOB
aKyCTOONTHYECKUX MOIYJISITOPOB
AIIEKTPOOINITUYECKUX MOYJIATOPOB
aKyCTOONTHYECKHUX J1e(hJIEKTOPOB

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

@u3nyecKre OCHOBBI JIA3EPHOU I€HEPALIUU U YCUIICHUS ONITUYECKOTO U3IIyYCHHUS.
CBolicTBa J1a3€pHOTO U3IIYYECHHUS.

I'enepanyst CBEpXKOPOTKUX UMITYJIBCOB JIA36PHOTO U3IIy4YCHMUS.

OcCHOBHBIE TIOHATHS 00 ONTORJIEKTPOHHUKE U ONTHUECKOM nepeaun HHHOpMaIim.
[TpocTpaHCTBEHHBIE XapAKTEPUCTUKHU JIA3EPHOTO H3IIYUYEHUS U CLIOCOOBI UX U3MEPEHUSI.

Nk W=

9.2. MeTonnueckne peKOMeHIa N

YueOHBI MaTepuan u3iaraercsa B GopMe, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosiTeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpolecca.

Hauatpe uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIAHBI ISl Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJspHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-NIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuajia, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;
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— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbISICHUTH UX
3HauYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumiIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMU 3J10POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapymeHusiMH ciyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJIaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBETUUYEHHBIM MIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33aJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha

MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BONPOCHL. [ Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeaoCTaBICHIs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MPEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYEHHUS JHUI C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
30pPOBbSI U MHBAIUIOB 10 NUCHUILIMHE TPEIyCMAaTPUBACT MPeAOCTaBlIeHne HHPopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI U BOCHIPUATHS HHDOpMALINH:

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.
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J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st i1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

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