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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Henp AMCUUNIUHBI COCTOUT B (HOPMUPOBAHUHM y CTYJECHTOB INpEJCTaBICHHUU O
(yHIaMEHTAIbHBIX OCHOBAX KBAaHTOBOW M ONTHYECKON HIIEKTPOHHKH.

1.2. 3agauy AUCHUILIUHBI

1. V3ydyeHune u 0CBOEHHE CTYJACHTAMU COBPEMEHHBIX MOAXOJ0B U METOAOB, UCIOIb3YEMbIX IS
aHaJIM3a U OMMCAHUS SBJICHU KBAHTOBOM M ONTUYECKOW EKTPOHUKHU.

2. Vzyuyenune 6a30BbIX MPUHITAIIOB KBAHTOBOM M ONITUYECKON AJIIEKTPOHUKH.

3. N3y4yeHne OCHOBHBIX MPUHIMIOB MOCTPOCHHUSA U peaJU3alUU YCTPOMCTB KBAHTOBOU M
ONTHUYECKOM B3JIEKTPOHUKHU, PACCMOTPEHHE NMPUMEPOB KOHKPETHBIX YCTPOMCTB, TEXHOJOTHUYECKHX
MOJXOJIOB K MX HM3TOTOBJICHUIO U HCIOJb30BAHUIO B TEXHOJOTHYECKHX MPUIIOKEHUSX.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

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

Monayns mucuurinHa: Moayias HanpaBieHHOCTH (poduiist) (major).

HNunexc nuctumaunel: b1.B.02.09.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-1. Cnocoben [1K-1.1. 3HaeT ocHOBHbIE 3HaeT (pU3MYECKUEe OCHOBBI MEXaHUKH,

CTpOUTH PU3HUUECKHEe U | (PU3UYECKHE U ANIEKTPUYECTBA U MarHeTu3ma, Qu3uKu
MaTeMaTU4YECKUe MaTeMaTUYECKUEe MOJIEIN KOJIeOaHuil ¥ BOJIH, KBAHTOBOU (PU3UKH,
MOJICTIM M PEIN30BaTh  |IJIEMEHTOB M Y3JI0B (POTOHHKH |JIEKTPOJUHAMUKH, CTATUCTUICCKON (DU3UKHU
METOAUKHU ¥ ONITOMH(OPMATHUKH ¥ TCPMOJIMHAMUKH, aTOMHON (U3UKH;
AKCIEPUMEHTAIBHOTO (dyHIaMEHTaIbHBIE TIOHSATHUS, 3aKOHBI U
U3MEPEHUS TEOPUH KJIACCUYECKON U COBPEMEHHOU
XapaKTEePUCTUK (10715097

SJICMEHTOB U y3J10B [TK-1.2. YmeeT npoBOAUTH yMEET NPUMEHSTh METOJIbl MATEMAaTHYECKOTO
oronuky 1 HCCIIENOBAHMU XapaKTEPUCTHUK |aHAIN3A U MOJAEIUPOBAHU; IPUMEHATH
ONTOMH(OPMATHKH AIIEMEHTOB U y3JI0B (POTOHUKH | MATEMAaTUYECKUE METObI, PUINUECKUE
KOMIUICKCOB Ha UX 1 oNTOUH(POPMATHUKHI 3aKOHBI U BBIYUCIIUTEIIbHYIO TEXHUKY JIs
OCHOBC pelIeHUs TPAKTUYECKHUX 3a/1a4; UCIIOJIb30BaTh

BO3MOYKHOCTH BBIYHCIIUTEIIEHOW TEXHUKHU H
MPOrpaMMHOTO 00ecTIeueHuUs

IIK-1.3. Bnageet BJajJeeT METOJaMHU MaTeMaTHYECKOTO
COBPEMEHHBIMHU METOJIaMU onucanus (pU3NUECKUX SBJICHUA U MIPOIECCOB,
pacuera ¥ MPOCKTUPOBAHUSL  |OMPEAEISIONUX IPUHIIUITB paOOThI
YCTPOMCTB JOTOHUKHU U Pa3IMYHBIX TEXHUYECKUX YCTPOUCTB
onTOMH(GOPMATUKH

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHALIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eqUHUIL, 144 akageMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUILUIMHBI 110 BUJAM YU4COHOM JIeITeIbHOCTH

Beero  |CemecTpsl
4acoB |6 cemecTp

Bunbl yueOHO nesTeNbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 54 54
JIeKk1IMOHHBIE 3aHATUSA 28 28
IIpakTHueckue 3aHATHSA 14 14
JlaGopaTopHbie 3aHITHS 12 12
CamocrosiTeibHas padoTa 00y4alOMINXCs, B T.4. KOHTAKTHasI 54 54
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasareieM, BCero
[ToaroroBka K TECTUPOBAHUIO 38 38
[ToaroroBka k 1abopaTopHOii paboTe, HATMCAHUE OTYETA 16 16
IToaroroBka M caauya 3K3aMeHa 36 36
OO0mas Tpyr0eMKOCTh (B 4yacax) 144 144
Oo0wmas TpynoeMKkocTh (B 3.e.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3nennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pa3jenaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6mmma 5.1 — Paszyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHPHOCTH

Bcero vacos
HazBanus pasnesnoB (Tem) Jlek. | Ilpak. | JIa6. | Cam. (6e3 dopmupyembIie
JUCIUTITAHBI 3aH., 4| 3aH.,4 | pab. |pad.,u KOMIIETEHIINH
AK3aMEHa)
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6 cemecTp

1 CBoiicTBa 37E€KTPOMArHUTHBIX 4 2 - 6 12 ITK-1
BOJIH
2 OnucaHue KBaHTOBBIX 8 6 - 8 22 IK-1
aHcambnei
3 OO1uue BOmpoCkl MOCTPOCHUS 8 2 4 18 32 IK-1
Ja3epoB
4 OCHOBHBIE THIIBI JIA3€POB 4 2 4 14 24 ITK-1
5 DneMeHTBI ONTOAIEKTPOHUKHI 4 2 4 8 18 IK-1

Wroro 3a cemectp| 28 14 12 54 108

Utoro| 28 14 12 54 108

5.2. Conep:xanue pa3esioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUTLIMHEI (B T.4. IO JIEKIUSIM) MPUBEICHO B Ta0wHIe 5.2.

Tab6muma 5.2 — Co,

JCp>KaHUE Pa3/IeoB (TeM) TUCIUTLINHBI (B T.Y. 11O JICKIIHSIM)

Haspanus pasnenon
(Tem) TUCUIUTLTAHBI

Coneprxanue pasziesoB (TeM) TUCIUTIINHEI (B
T.4. 1O JICKIIHSM)

TpynoemMkocTb
(JIeKITMOHHBIE
3aHATHSA), U

dopmupyembie
KOMIIETEHIINH

6 cemecTp

1 CBoiicTBa
AIIEKTPOMATrHUTHBIX
BOJIH

[Tpunuun ycunenus SMU

VYpaBHeHus Makcsenna B
middepennmanbHoit popme. MarepuanbHbie
ypaBHEHUs

OpnHoMepHOE BOJIHOBOE ypaBHeHHUE. [lnockue
CKaJISIpHbIE BOJIHBI. |'apMOHNYECKUE BOJIHBI
[Inockast BoiHa, pacnpocTpaHsouasics B
IIPOM3BOJILHOM HaIlpaBJICHUU

OM 1u10cKre BOJIHBI

[Tongpu3zanus MIOCKUX BOJIH

3aKoH coxpaHEHUs 3Hepruu. Bekrop
IloinTHHTa

BonnoBoi1 naker. I'pynmnoBas CKOpoCTb

4

IK-1

Htoro

2 Onucanue
KBaHTOBBIX aHCaMOJIen

IIpencraBnenust GyHKIMHU COCTOSIHHUS.
BekTop coCcTOsIHUSA; COBEKTOP COCTOSHHUS,
OIIEPaTOPBI B IPOU3BOIBHOM IPEICTaBICHUN
Onpenenenne cpeHUX BEINYHH.
OmnpeneneHne TOYHOTO pereHust Gpusnyeckon
BEJIMYHUHBI

Yucteiit ancam611b. CMelaHHbIH aHcaMOJIb.
Matpuna motHoctu. CBONCTBA MaTpHUILB
IUIOTHOCTHU. Y PaBHEHUS ABWKCHUS VIS
MaTpHILIbI TUIOTHOCTH

TepmocTaTupoBaHHbIN aHCaMOJIb B
COCTOSIHUM TEPMOAMHAMUYECKOTO
paBHOBecus Onucanue penakcauuu OOmiee
YPaBHEHUE AJI1 MaTPULBI INIOTHOCTH

I1K-1

HUroro
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3 O61ue Bonpocsl
HOCTPOEHHUS J1a3epOB

DnemMeHTapHas TEOPUs OTKPBITHIX
ONTUYECKUX pe30HaTOpoB. [IpogonbHbIE
Mozbl. [Tonepeunsie Mmoabl JloOOPOTHOCTH
pe3zoHaTtopa BonHoBast Teopust OTKPBITHIX
pe3oHaTtopoB Kiaccugukanuus oTKpbITBIX
pe3oHatopoB CeneKius TUTIOB KoJIcOaHUi B
onTuyeckoM pezoHarope KorepeHTHOCTDH U
MOHOXPOMAaTHUYHOCTb JIA3€PHOTO U3JTy4YEHUs
PacxoaumocTh 1a3epHbIX My4KOB.
@OKyCUpPOBKA JIA3EPHBIX JIy4el
EcrecTBeHHast lIMpHUHA CIEKTPAIbHBIX
nuHUi. OJHOPOIHOE YIIMPEHUE
CIEKTpajbHbIX TUHUI. HeonHopoaHoe
YIIMPEHUE CTIEKTPATIbHBIX JTUHUI

[K-1

HUtoro

4 OCHOBHBIE THIBI
Ja3epoB

CxeMbl (pyHKIIMOHUPOBAHMSI TBEPIOTEIbHBIX
na3zepoB CHCTEMBI HAKAYKH TBEPAOTEIbHBIX
na3epoB ballaHCHbBIE ypaBHEHUSA U PEKUM
HenpepsIBHOU TeHepaluu Pexxum cBoOoaHOM
reHepanuu Jlasepsl ¢ Mmoaysuuen
100poTHOCTH pe3oHaTopa. CUHXpOHHU3ALHA
IIPOJOJIBHBIX MOJ U F€Hepanus
YIBTPAKOPOTKUX UMITYJIbCOB OCOOEHHOCTH
ra3oB KaK akTMBHOI'O BELIECTBA IS JIa3€pOB
MexaHu3Mbl BO30YKICHHS ra30pa3psIHbIX
J1a3€poB

ATOMapHBIN reInii-HEOHOBBIN J1a3ep
MonekyJIpHBIN J1a3ep Ha YIVIEKUCIIOM rase

IIK-1

HUroro

5 DneMeHTEl
OTITORJICKTPOHUKHU

BoiHoBOAHBIE MO/IBI TOHKOTIIIEHOYHOTO
BOJTHOBO1a. D(P(heKTUBHAS TOJIINHA
BOJIHOBO/a ['pajiieHTHbIE MIaHapHbIE
BOJIHOBO/IbI BOJTHOBBIE ypaBHEHUS i
TJICHOYHBIX BOJIHOBOAOB MoOIbI
TOHKOIIJIEHOYHOTO BOJTHOBO/IA TIO
3JIEKTPOMArHUTHOM Teopun CBOICTBA MOJT
TOHKOTJIECHOYHOTO BOJTHOBOJIA

BoiHoBbIE ypaBHEHUS 17151 TPAJAUEHTHBIX
TJIAaHAPHBIX BOJIHOBOJIOB

ITK-1

Hroro

Hroro 3a cemectp

28

Htoro

28

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.

Tabnuma 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus pasnesnoB (Tem) HanmMeHnoBaHMe MpaKTHIECKUX
JUCITUTITUHBI 3aHATUHN (CEMUHAPOB)

TpynoeMkocCTs,
q

dopmupyemble
KOMITIETEHIINH

6 cemecTp
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1 CgoiicTBa VYpasuenust Makcsesna. [lnockue 2 [TK-1
JICKTPOMATrHUTHBIX BOJIH  |CBETOBBIC BOJHBI B O€3rpaHUIHBIX
cpenax.
Hroro 2
2 OnmcaHue KBAaHTOBBIX Onucanue KBaHTOBBIX aHCAMOJIEH U 6 TIK-1
aHcamoOJei MPOLIECCOB pEIaKCALINH.
BzaumopeiicTBue
AJIEKTPOMArHUTHOTO U3JIyUYEHUS C
BCIIECTBOM
Hroro 6
3 OO0mue BOmpoch Onrtudeckue pe3oHaTOPhI. 2 IK-1
MMOCTPOEHUS JIa3€POB XapaKkTepUCTUKH JIA3EPHOTO
W3ITyYeHUS
Hroro 2
4 OcHoBHBIC THIIBI J1a3epoB | TBepaOTENbHBIE J1a3ephl. ['a30BbIe 2 [TK-1
Ja3ephl.
Hroro 2
5 DieMeHTEI [IimanapHbIe ONITUYECKHE BOJIHOBO/IBI. 2 TIK-1
ONTO3JIEKTPOHUKHU DneMeHTapHasi TEOpUs BOTHOBO/IOB
Hroro 2
Uroro 3a cemectp 14
Htoro 14

5.4. JlabopaTopHbIe 3aHATHS

HanmenoBanue nabopaTopHbIX paboT mnpuBeieHO B Tabnuie 5.4.
Tab6ymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT

Hazpanust pa3nenos (tem) dopmMupyembie
JE—— HaumenoBanue naboparopusix padot | TpymoemMkocTs, 4 KOMITETCHIIHH
6 cemecTp
3 OOmue BOmpochl OnpeneneHne 3JIeKTPOONTHYECKUX 4 ITK-1
MIOCTPOCHUS J1a3€pOB MapaMeTpoB aHU30TPOIHBIX
KpHUCTAJJIOB.
Hroro 4
4 OCHOBHBIE THIIBI HccnenoBanrue 0CHOBHBIX 4 [TK-1
Ja3epoB [apaMeTpOB MOITYIIPOBOAHUKOBOIO
nazepa
Hroro 4
5 DnemeHTsI ITonynpoBOAHUKOBBIE NETEKTOPHI 4 ITK-1
ONTOIEKTPOHUKHU ONTHUYECKOTO U3ITyUYECHUS
HUroro 4
Hroro 3a cemectp 12
Hroro 12

5.5. KypcoBoii npoekT / KypcoBasi paboTa
He npenycMoTpeHo y4eOHBIM IIIaHOM
5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETEHIIMH MPECTaBICHbBI B
Tadymie 5.6.
Tabmuma 5.6. — Buasl camocTosTeIbHOM paboThl, TPYJA0EMKOCTh U (POPMHUPYEMBIE KOMIIETEHITUN
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HasBanns paznenoB | Buasl camocrosrensHol | Tpynoemkocts, | @opmupyemslie ®opmsbl
(Tem) AUCUMILIIUHBI paboThI q KOMIIETECHIIUH KOHTPOJIA
6 cemecTp
1 CsoiicTBa ITogroroska k 6 IIK-1 TectupoBanue
AJIEKTPOMAarHUTHBIX TECTUPOBAHUIO
BOJIH Hroro 6
2 Onucanue TloaroroBka x 8 TIK-1 TectupoBanue
KBAHTOBBIX aHCAMOJIel |TECTUPOBaAHUIO
Hroro 8
3 O61ue Bonpocsl [loaroroBka k 12 [K-1 TectupoBanue
[IOCTPOEHHUS Ja3€pOB  |TECTUPOBAHUIO
[Toarororka k 6 ITK-1 JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HamucaHue oT4era
Hroro 18
4 OCHOBHBIE THIIbI [Togroroska k 8 [K-1 TectupoBanue
Ja3epoB TECTUPOBAHUIO
[Toarororka k 6 ITK-1 JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HamucaHue oT4era
Hroro 14
5 DnemeHTsI [Togroroska k 4 [K-1 TectupoBanue
ONTORIEKTPOHUKHU TECTUPOBAHUIO
[ToaroroBka k 4 ITK-1 JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HamucaHue oT4era
Hroro 8
Uroro 3a cemectp 54
TloaroroBka u cmaua 36 DK3aMeH
JK3aMeHa
Hroro 90

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,

1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (POPMUPYEMBIX NMPU U3YyUYCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB

3aHATHI
Dopmupyemsbie Bunbl yueOHoM fesTenbHOCTH
@OpMBI KOHTPOJIA
KOMIIETEHIIMH Jlek. 3aH. |IIpak. 3aH. |JIa6. pa6. |Cam. pad.
IK-1 + + + + JlabopartopHnast paboTa,
TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOIIS IPECTaBICHbI B Ta0muiie 6.1.
Tab6muna 6.1 — bambHbIE OLIEHKH
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. . | MakcumanpHbIi 6ain
MaxkcumanbHbII MaxkcumanbHbIA
3a IEPUOA MEKITY Bcero 3a
®opMBbl KOHTPOJIS 6amt Ha 1-y10 KT ¢ OaJw 3a mepuon
2KT u Ha xoHen CEMECTp
Hayana cemectpa | mexnay KT u 2KT
cemecTpa
6 cemecTp
JlaGopatopHas pabota 10 10 10 30
TectupoBaHue 10 10 20 40
OK3aMeH 30
Hroro makcumym 3a 20 20 30 100
(58} (i}
Hapacratomum utorom 20 40 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmmia 6.2 — Ilepecuet 6asIoB B OIEHKH 32 TEKYIINI KOHTPOJIh

banibl Ha naTy TEKyero KOHTpoIs Onenka

>90% ot MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

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

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK

6.3. Ilepecuetr cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecyeT cyMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHIe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIMYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. KBanToBas u onTudeckas djeKkTpoHuka [Tekct] : yueOHuk s By3oB / A. H. [TuxTtuH. - M. :
Abpuc, 2012. - 656 ¢ : un. - bubmuorp.: ¢. 652-653. - ISBN 978-5-4372-0004-9 (Hanuuue B OuOnmoreke
TYCVYP - 42 5k3.).

2. BBeneHue B KBaHTOBYIO M OITHUYECKYIO DJIEKTPOHUKY: YuebHoe nocobue / A. M. bamkupos, C.
M. IlangapoB - 2012. 98 c. [DnexkTtpoHHBIH pecypc]: — Pexum noctyna:
https://edu.tusur.ru/publications/1578.

3. Kucenes, I'. JI. KBanTtoBas u ontudeckas 3JICKTPOHHKA : yueOHOe mocodue ais By3oB / I'. JL.
Kucenes. — 5-e uzg., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 316 c. — ISBN 978-5-507-44512-7
[DnexTpoHHEI pecypc]: — Pexxum gocryma: https://e.lanbook.com/book/233291.

7.2. lonoTHUTEIbHAS JIUTEPATypa
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1. MasnbimeB B.A. OcHOBBI KBAaHTOBOM JICKTPOHUKH U JIA3€PHON TEXHUKH: Y4eOHOe 1mocooue ais
BY30B. — M.: Bricias mikona, 2005. - 542 c. (nanuuue B oubauorexe TYCVYP - 39 5k3.).

2. Bepemarun U.K., Kocsuenko JI.A., Kokun C.M. BBeneHne B ONTORIEKTPOHUKY: YUeOHOE
nocobue 11 By30B, - M.: Beicmias mikona, 1991. — 191 c. (manuuue B 6ubmuoteke TYCVYP - 52 7k3.).

3. OcHOBBI (pu3HUECKON U KBAHTOBOM ONTUKH: YueOHoe mocobue / B. M. llanmapos - 2012. 197 c.
[DnexTponHsbIit pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/750.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. ®u3nueckue OCHOBBI KBAHTOBOW M ONTHUYECKOHN 3JEKTPOHUKH: MeToanuecKue yKazaHus K
npaktudeckuM 3aHatusiM / C. M. langapos - 2013. 31 c. [DnekTpoHHbIH pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/3483.

2. UccnenoBanue OCHOBHBIX IMapaMeTpPOB IMOJYNPOBOJHHUKOBOTO Jazepa: PyKoBOACTBO
K BBITIOJTHEHUIO JTabopaTopHoi padoTsl / B. B. Illepouna, A. . bamkupos - 2011. 15 c. [DnexTpoHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/295.

3. [MomynpoBOAHUKOBBIE JAETEKTOPHI ONTHYECKOTO M3Iy4YeHHUs: PYKOBOACTBO K BBHIMIOJIHEHHIO
naboparopHoii pabotsl / B. B. lllepouna, A. 1. bamkupos - 2011. 12 c¢. [DnekTpoHHBIHA pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/294.

4. OmpeneneHue AIEKTPOONITUYECKUX MapaMeTPOB aHU30TPOITHBIX KPHUCTAUIOB: MeToandeckue
yKka3aHus K jgadopatoproii padore / H. . Bypumos, C. M. lllarmapos - 2012. 18 c. [DaeKTpOHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/2280.

5. ®u3znyeckre OCHOBBI KBAHTOBOM M ONTHYECKOM JJIEKTPOHUKH: MeETOAMYECKHE yKa3aHHS K
camocTtosaTensHO# padote / C. M. Illarmapos - 2013. 32 c. [DnexkrpoHHBIN pecypc]: — Pexum moctyma:
https://edu.tusur.ru/publications/3484.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsI JIUIL
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0OB

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
U3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s T ¢ HAPYIIEeHHUSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe PO eccuoHATbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUH AUCUUIIIMHBI PEKOMEHAYETCS 00paiaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe ofdecrnedyeHre JUCHMIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecredeHue JJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILUM,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOM aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAAHbIE TTOCOO0US, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U TPOrpaMMHOe olecriedeHne Uil MPAKTHYECKUX 3aHATHI
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VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs AJIsl IPOBEACHUS 3aHATHH NMPAKTUUYECKOro THIIA,
ydyeOHasi ayAuToOpus IJs MPOBEAEHUS 3aHATHHI J1abOopaTOPHOTO THUIMA, MOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUSA (BBINOJIHEHUS KYpPCOBBIX padoOT), MOMEILIEHUE JJs MPOBEACHUS TPYMNIOBBIX U
WHIUBUAYATbHBIX KOHCybTanmii; 634034, Tomckas ob6nacte, T. Tomck, Bepmuauna ynuna, a. 74, 110
ayn.

Onucanue UMeroLerocss 000pya0BaHuUs:

- JJaboparopusie cTeH b1 (6 IT.);

- U3mepuTenbHbIe TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckas ckambst OCK-4;

- [lomemenue st XpaHeHus y4eOHOT0 000pyI0BaHMS;

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

VYyebnas naboparopusi: yueOHas ayIUTOpHUS JJIs MPOBEACHUS 3aHATUN J1a00OpaTOPHOTO THUIIA;
634034, Tomckast obnacts, r. Tomck, Bepmununa ynuna, 1. 74, 111 ayga.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- YueOnsiit cteny "OnTuka" - 2 mrT.;

- 'eneparop AKUII-3409/3 - 2 mwit.;

- Ucrounuk nuranus "Mapc";

- I'eneparop 1'5-54;

- 'eneparop ¢pynkunonansusiiit AKTAKOM AHP-3121;

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

- Ocmnorpad: Tektronix TBS2000, Rigol;

- Mynstumetp Mastech MY 68;

- JlaGopatopusble cTeH bl "DnekTpoontuueckuit a3pdext” - 2 mr., "Pa3oBblil mopTper” - 2 mT.;

- JlaGopatopuslii ctenn "[lomynpoBoaHUKOBBIE (POTONMPUEMHUKH";

- JlaGopatopuslii ctenn "[lomynpoBoAHUKOBEIN azep";

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H nMporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocTOATENbHONU pabOoThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE M0 apecam:

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

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

- 634034, Tomckast o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

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

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MmeOeb;

- KOMITBIOTEPHI;

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

[lepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJbHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTHHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AUCHUINIMHLBL JIMaMU C OrpaHUYCHHBIMU BO3MOKHOCTAMU 3JO0POBbSA U MHBAJIUAaMU
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OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYHIEHHSIMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaIuy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHUCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapylIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOU, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BaHUE B
JIEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NMPH MOMOIIM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIONBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeAcTBa
npuema/mnepenadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX opmMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMYU 110 OPraHU3aAMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEero KOHTPOJIS
U IPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHu cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATEPHAIIBI

Ha3Ba2E’;§§;ﬁj:$: (rem) igﬁlﬁ:f eyljry];;e ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
1 CaoiictBa anekTpomaruuTHeIX |[1K-1 TecTtupoBanue [IpumepHBIil nepeyeHb
BOJIH TECTOBBIX 3aaHUI
OK3aMeH [IepeueHb PK3aMEHALMOHHBIX
BOIIPOCOB
2 OnucaHue KBaHTOBBIX IK-1 TectupoBanue [IpuMepHBIil nepeyeHb
aHcamOunen TECTOBBIX 3a/1laHUM
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOIIPOCOB
3 O6uwme Bonpockl noctpoenus |I1K-1 JlaGopatopHas Tembl m1abopaToOpHBIX paboOT
J1a3epoB pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
4 OCHOBHBIE THIIBI JIA3€POB IIK-1 JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
5 DnemenTsl ontodnekTpoHuku |I1K-1 JlaGopaTopHas Tembl m1abopaTOpHBIX PadoOT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb PK3aMEHALIMOHHBIX
BOIIPOCOB

CornacoeaHa Ha noptane N2 69591

11




lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOYyUYEHHUS IO

JAUCLUILIIMHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYyMMBbI 0aJIoB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIoB OCYIIECTBIISIEMOE MpUMEHEHUE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX TPEICTABICHUN O IPOBEPSIEMOM MaTepHalie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMPEIEIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YYECHHBIN 3JIEMEHT CO/ICPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOCHHUSI.
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5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTeMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IEP KAHUSI CUCTEMHO, IPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO HUJIK B ACMOHCTPUPYCMBIX
HCﬁCTBHﬂX, YUUThIBAA U YKa3bIBaA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IllpuMepHBbIii IepedeHb TeCTOBBIX 3a1aHUI

1. OgHOMEpHOE BOJTHOBOE ypaBHEHUE JJISI HAMPSHKEHHOCTH AJIEKTPHUECKOTO TOJISI UMEET BH/T

&'E &'E
a —— gl ——=10;
) a” L =
&K &
3] ——gu—=10
) =
g F A
B) G“ ——VE=0
ct™ sl
&'E

2. B BHGKTpOMaFHHTHOﬁ BOJIHC BCJIMYUHBI HaHpH)KeHHOCTCﬁ QJICKTPHUICCKOIO U MAarHUTHOTIO
TIOJIEH CBSI3aHBI YPaBHCHUEM

a) H,=E,;

6) Hsrr =¥ Em;
E,

B) Hm n r
H.

r) H, = [E,dW.
3. Omnepartop A HaswmiBaercs CaMOCOMPSKEHHBIM (IPMHUTOBBIM), €CIIM JUIS JTIOOBIX JIBYX
byHKIMA ¥ U V¥
a) ﬁ{r:?lrw a,v)= qfiu+ﬂ:ﬁ;
6) [ v AudV = [ uAVd ¥
B) [ u, v, dV =0 (m = n);
r) [ uv,dV =1 (m=n)
4. Onepatop B NPOU3BOJBHOM IMPEACTABICHUM ABJISETCS MaTpUIEH, MATPUYHBINA AJIEMEHT

KOTOPO# <y, ONpeNeNnseTcs BhIpaKEHUEM
2) A = [V (x5 (¥)

6) A= [Wndw,dx

B) A, =<w|dw>

F) A= ;rﬁa;,am

5. CoorHomenne HacenéHHocTH ypoBHeit ( N, u Ny). 1us cpeabl, HaXOMSMICHCS B COCTOSIHUU

TEPMOJUHAMHYECKOTO paBHOBeCHs (YPOBEHbD «1» — HUKHUM U «2» — BEpXHUH):

Ny Ny [ Ey-E]

a) = — E‘}(pi e OO
gl £ L AT ]

a.?ﬁllrl ‘?ﬁllrj Ez o El

£ E kT
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N el
B) — = Bp———
5 g kT

r) gV, =g:V,
6. BeposaTHOCTL CIIOHTAaHHOTO M3aydeHHs (KodhPHULUeHT DUHIITENHA <i; ) 3aBUCHT OT 4aCTOTEI
nepexojga ¥ Kak:
a) Vv
0) v*
B) 1~
') HE 3aBUCUT OT V
7. B ancam6ie yactuil ¢ ABYMsI YPOBHSMHU dHEPruM (IIEpBOHAYATBHO HAXOSIINMCS B COCTOSTHUU

TCPMOAUHAMHNYCCKOI'O paBHOBeCI/Iﬂ), Ipu ONTUYECKON HaKauKe HHBCPCHUIO HaceJEHHOCTEH:
a) MOHHO CO3OATE ITPH MANBIX INOTHOCTIX SHEPI"HH HakadrH I,EJ

6) MOKHO CO3JATH IIPH OONBIIHX o
B) MOKHO CO3IATH IPH JIIOOBIX o

F) COSOATE HEBOSMOHHO B IPHHITHITE

8. YcioBre yCTOWYMBOCTH OTKPBITOrO ONTHYECKOTO pe3oHaropa miuHOM L ¢ pagmycamu

KPHMBHU3HBI 3epKai 1 U 1 :
i

™y R
LY. L)

a) 0<[1-= J1-= |<1
N, rl/'llk r-_:', /'I
7 ™ ™
LY. L)

6) 0<|1-=J1-=|<1
', rl/'llx F 'I

B) L<n,L<n
r) L=n, L>n

9. CoOTHOILIEHNE MEXIY paIlyCcaMH KPUBHU3HBI C(hepUIECKUX BOTHYTHIX 3epKai ( 1 m ' ) u
y Yy Yy

paccrosiHreM Mexay HuMu L (JutMHA pe3oHaTopa) s MOTyKOH(OKATBLHOTO Pe30HATOPA:
a) n=cw, ra=2L
6) ;I'i ::C: r" :I'

10. AG66peuarypa TEM o6o3HauaeT
a) TPOAOIBHYIO JIEKTPOMATHHTHYIO BOJHY

0) NONEPeuYHVED 3JIEKTPOMATHHTHYIO BOIHY
) IPOMONBHYIO MOOY pe3oHAaTOopa
r) DONEpeuHYI0 MOy Pe30HATopa
11. Mexanusmom Hakauku B He —Ne nasepe sBisiercs:
a) Ipolecc nepelay s 3HEPIHH H 3apAma o He™ aTomy Ne
6) mpomecc nepematm 3HeprHu oT He *atomy Ne
) BO3OY#IeHHE aTOMOB HEOHA 3EKTPOHHBIM YAAPOM
r) HOTIOMIeHHE KBAHTOE CBETa

9.1.2. [lepeyeHb IK3aMEHALMOHHBIX BOIIPOCOB

[Tpuniun ycunenus MU

VYpasuenust Makcseiia B tudpdepeniuansaoil popme. MatepuanbHble ypaBHEHUS
OnHoMepHOe BOJIHOBOE ypaBHeHUE. [1nockue ckasipHble BOJHBL. ['apMOHUYECKHE BOJHBI
[Tnockast BoHa, pacpoCTpaHSIONIascs B MPOM3BOJIHHOM HalpaBICHUU

PO =
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[a—
oYW

1.
12.
13.
14.
15.
16.
17.
18.

19.

20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.

36.

37.
38.
39.
40.
41.
42.
43.
44.
45.

—_

W

OM mnockue BOJIHBI

[Tonspu3zanus MIOCKUX BOJIH

3akoH coxpaHeHus sHeprun. Bekrop [loitHTuHra

BonHoBoit naket. I'pynmnoBasi CKOpOCTh

[IpencraBnenus pynkuuu coctosiuus. Bextop coctostausi. COBEKTOpP COCTOSTHHS

Omnepatopsl B MPOU3BOJILHOM NPEICTaBICHUN

Omnpenenenue cpenHux BennyuH. OnpeneaeHrue TOYHOTO petieHUs] PU3NIECKO BETUYUHbI
YucTteiii ancamO1b. CMemaHHbIi aHcaMOJ1b. MaTpuiia IiIoTHOCTH.

CBolicTBa MaTpullbl IJIOTHOCTH.

VYpaBHEHUSI IBUKEHUS 111 MATPUIIBI FIOTHOCTH

TepmocTaTupoBaHHbIN aHCAMOJIb B COCTOSIHUM TEPMOAMHAMHYECKOTO PaBHOBECHS

OnucaHue penakcanuu

O61ee ypaBHEHUE 711 MATPULIBI IFIOTHOCTH

JIByxypoBHEBasi cucTeMa aTOMOB BO BHelIHeM moje. OcHOBHbIE ypaBHeHUs. BeposaTHocTH
MHAYLUHUPOBAHHBIX MEPEXOI0B

JIByXypOBHEBasi CCTEMa aTOMOB BO BHEIIHEM moJie. AHanu3 ypaBHeHuil. Kpuas Jlopenna.
Cna6oe none. CuiibHOE 10J1€e

CrnoHTaHHBIE TEPEXOIbI

banancHele ypaBHEHUS

DnemMeHTapHas TeOpUs OTKPBITBIX ONTHYECKUX pe3oHaTopoB. [Ipononbubie Monbl. [lonepeunbie
MO/JIbI

JloGpoTHOCTH pe3oHaTopa

BonHoBas Teopusi OTKPBHITHIX PE30HATOPOB

Knaccudukanus oTKpbITBIX pe30HATOPOB

Cenekiust TUTIOB KOJICOAHHI B ONITHYECKOM PE30HATOPE

KorepeHTHOCTh 1 MOHOXPOMATUYHOCTB JIA3E€PHOTO U3ITYUCHUS

PacxonumocTs azepHbIx MydkoB. PDOKYCHPOBKA JA3€PHBIX JTy4deil

EcrecTBeHHas mmpuHa CIEKTPAIbHbBIX JIMHUH.

OnHopoAHOE yUIMpEHHE CHEeKTPalbHBIX JUHUNM. HeolHOpoaHOE yIIMpEeHHE CHEeKTpalbHbIX
JIMHAN

Cxembl (PyHKIIMOHUPOBAHUS TBEPIOTEIBHBIX JIa3epOB

CucreMbl HaKauKH TBEPAOTEIbHBIX JIA3€POB

banancHble ypaBHEHUS U peKUM HETIPEPHIBHOM FeHepaluu

PexxumM cBOOOTHOM TeHEpAIN

Jlazepsr ¢ Mmoaynsmueit noOpoTHOCTH pe3oHaTtopa. CHHXPOHHU3ALMMUSA MPOIOJIBHBIX MOJ U
reHepanus yJIbTpaKOpOTKUX UMITYJIbCOB

OcobOeHHOCTH Ta30B KaKk aKTHUBHOT'O BEIIECTBa s ja3zepoB MexaHU3Mbl BO30OYXKICHUS
ra3zopasps/IHbIX JIa3epoB

ATOMapHBIi reJInii-HEOHOBBIH J1a3zep

MonekynsapHbIi Ja3ep Ha YIIIEKUCIOM ra3e

Knaccudukanus Mo ONTHYECKUX BOJTHOBOJIOB

BonHOBOAHBIE MO/IBI TOHKOIIJIEHOYHOTO BOJTHOBOAA. D(PPeKTUBHAS TOJIIMHA BOJIHOBOIA
['paagurieHTHBIE MJIaHAPHBIE BOJTHOBOABI

BonHoBbIe ypaBHEHHUS 1711 IJIEHOYHBIX BOJIHOBOJIOB

Mo/1bl TOHKOTIJIEGHOYHOTO BOJTHOBO/IA 10 AJIEKTPOMArHUTHOW TEOPUU

CBoiicTBa MOl TOHKOILJIEHOYHOI'O BOJIHOBOZA

BonHoBbIe ypaBHeHHMs! IS TPaIMEHTHBIX IJIAHAPHBIX BOJHOBOIOB

9.1.3. Tembl 1a00paTOPHBIX padoOT

OnpeneneHue MEKTPOONITUYECKUX TAPAMETPOB AHU30TPOIHBIX KPUCTAIIIOB.

. MccnenoBanue 0OCHOBHBIX apaMeTPOB MOJYIPOBOIHUKOBOTO Jla3epa

HOJIprOBOZ[HI/IKOBbIG ACTCKTOPLI OIITUYCCKOI'0 U3JTYyYCHHUA

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaralieil caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.
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Hauatp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yuyeOHBIMH MaTepuajiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJipHO
oOpamaTbCcsi K pEKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JUCITUIUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

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

MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HMHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuaibl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH cIyxa

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

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

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
MOKa3aHUSM

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

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

— B mieuaTHou hopme;

— B II€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,
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— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHHE 3aaHNUsl C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [[s Takux oOydarommXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBAHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAaHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHnEe HHPOopManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOpPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

J st U1 ¢ HApYLIEeHHUsIMU OTIOPHO-IBUTaTeIbHOI0 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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