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O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOI nesTenbHOCTH 6 cemecTp Bcero Enuaunel
JIeKIIMOHHBIE 3aHATHS 28 28 4acoB
[IpakTryeckue 3aHATUA 14 14 4acoB
B T.4. B (popMe NmpaKkTHUeCKOil MOArOTOBKHU 12 12 4acoB
JlaGopaTopHbie 3aHITHS 12 12 4acoB
CamocrositenpHas padbora 54 54 4acoB
IloaroroBka u cmada pK3aMeHa 36 36 JacoB
OO0mmas TpyJ0€MKOCTh 144 144 4acoB
(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 4 4 3.e.
®opMbI TPOMEKYTOUHOM aTTECTAIlUU Cemectp
DK3aMeH 6
Tomck
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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 yueOHOI 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 TpyroeMKoOCTh (B Yacax) 144 144
Oo0mas 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. CooTBeTcTBHE KOMIIEeTEeHINH, )OPMUPYEMBIX IPH U3yYeHUHU JUCHUIINHBI,
M BHJIOB 3aHATHH

CooTBeTcTBHME KOMIETEHUIHH, (GOPMUPYEMBIX MPU U3YUYCHUH JUCLUILIAHBI, U BUJOB 3aHATHH
MpeJCTaBICHO B Tabnuie 5.7.
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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. . | MakcumanbHbIl Oaut
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.
Tabmuia 6.2 — Ilepecuer 6a/JI0B B OIIEHKH 32 TEKYIIUH KOHTPOJIb
banbl Ha 1aTy TEKYIIEro KOHTPOJIS Onenka
>90% ot MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamsioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OamioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 2

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 ¢ (nanmune B 6ubimoreke TYCVYP - 42 5k3.).

7.2. lonoTHUTEIbHAS JIUTEPATypa

1. Masnbimes B.A. OCHOBBI KBAaHTOBOM JICGKTPOHHUKH U JIa3€pHON TEXHUKH: Y4eOHOe rmocodue s
BY30B. — M.: Breictias mikona, 2005. - 542 c. (manuuue B Ounbauorexke TYCVYP - 39 5k3.).

2. Bepemarun U.K., Kocsuenko JI.A., Kokun C.M. BBeaeHne B ONTORIEKTPOHUKY: YUeOHOE
rocobue s By30B, - M.: Beicmias mikoma, 1991. — 191 c. (mranmuuue B 6ubmmuoreke TYCVYP - 52 7k3.).

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI
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1. KBAHTOBAA U OIITUYECKASA DJIEKTPOHUKA: Metonuueckue yka3aHHUsd K
MPAKTUYECKUM 3aHATHIM U 1O camocTositeabHor padote / B. . beikos, C. M. lllannapos - 2024. 47 c.
[DnexTponHsIit pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/11023.

2. HccnenoBanue OCHOBHBIX MapaMeTPOB MOJYIIPOBOJHUKOBOIO Jiazepa: MeToguyeckue ykazanus
K nabopatopHbiM pabotam / B. . beikos, A. U. bamkupos - 2024. 14 c. [DneKTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/11019.

3. IlonynpoBOAHUKOBBIE NETEKTOPHl ONTUUYECKOTO H3JIydeHHUs: MeTonuueckue ykazaHUs K
nabopatopubiM paboram / B. U. beikoB, A. U. bamkupos - 2024. 12 c. [DnekTpoHHBINA pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/11013.

4. ONPEAEJIEHUE OJJIEKTPOOIITUYECKUX ITAPAMETPOB AHU3OTPOIIHBIX
KPUCTAJIJIOB: MeTtonuueckue yka3zanus K jabopatopHbiM padotam / B. U. beikos - 2024. 17 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/11022.

5. UICCJIIEAOBAHUE ®A30BLBIX [IOPTPETOB TAPMOHUYECKHUX U 3ATYXAIOLMX
KOJIEBAHMI: Metoguueckue ykasaHus K 1abopatopusiM padotam / B. 1. Beikos, C. M. Illanxapos,
H. U. bypumoB - 2024. 12 c¢. [DnexTpoHHBIH pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/11021.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMM 3710POBbsI 1 HHBAJIU/IOB

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOTHl 00yYaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M1 HHBAJIUOB MPEIOCTABIAIOTCA B opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSAM HUX 3[0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

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

[Ipu u3yyeHUU OUCHUIIMHBI PEKOMEHIyeTcs o0palarhcss K COBPEMEHHBIM 0a3aM aHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuaibHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTALUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I y9eOHOH TPYIIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbto. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

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

VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs A MPOBEACHUS 3aHATHN MPAKTHUUYECKOTO THIIA,
ydeOHas ayAuToOpus IJs MPOBEACHUS 3aHATHH J1abOpaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUSA (BBIMOJHEHUS KYpPCOBBIX paboOT), MOMENIEHUE IJIsI MPOBEACHHS T'PYNIOBBIX H
WHIUBUyaNnbHBIX KOHCyNbTanuit; 634034, Tomckas obnacte, r. Tomck, Bepmmnanna ynuua, 1. 74, 110
ayn.

Onucanrie UMEIOIIErocss 000pya0BaHUS:

- JJaboparopusle cTeH bl (6 IIT.);

- M3amepuTenbHbIC TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;
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- Ontrueckas ckambst OCK-4;

- [lomemenue st XpaHeHus y4eOHOTo 000pyI0BaHMS;
- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpHBIX padoT

VYyebnas naboparopusi: yueOHas ayIUTOPHUS JJIs MPOBEACHUS 3aHATUH J1a00OpaTOpPHOTO THUIIA;
634034, Tomckast obmacts, r. Tomck, Bepmununa ynuna, 1. 74, 111 ayga.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- YueOnsiit cteny "Ontuka" - 2 mrT.;

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

- Ucrounuk nuranus "Mapc";

- I'eneparop 1'5-54;

- 'eneparop ¢pynkunonansusiiit AKTAKOM AHP-3121;

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

- Ocmimnorpad: Tektronix TBS2000, Rigol;

- Mynstumetp Mastech MY 68;

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

- JlaGopatopuslii ctenn "[lomynpoBogHUKOBBIE (POTONMPUEMHUKH";

- JlaGopatopuslii ctenn "[lomynpoBoAHUKOBEIN azep";

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemogaBaTels.

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

st camocToATeNbHONU paboThl HCIIOIB3YIOTCS 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, Tomckas o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

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

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MmeOeb;

- KOMITBIOTEPHI;

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

[Iepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCHMTILTAHBI IS JTUI] C OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HH(GOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aroUMXCs C MHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
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TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILM BUACOYBEIUUHUTENEH I KOMPOPTHOTO

MPOCMOTPA.

[Ipu 3aHATHAX C OOydYarOMMMUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOpPMAIMU M APYrHe TEXHUYECKHE CPEICTBA
npuema/rnepenadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX opMax, MOOMIILHON CUCTEMBI OOYyUYCHUSI IS

JIOIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aALUMH U3YUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBbIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS

U MPOMEKYTOYHOM aTTecTalNu

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMIIETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Ha3Ba2E’;§§;ﬁj:$: (rem) igﬁlﬁ:f g;r;: ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
1 CgoiictBa anekTpomaruuTHeIX |[1K-1 TecTtupoBanue [IpuMmepHBIil nepeueHb
BOJIH TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
2 OnucaHue KBaHTOBBIX IK-1 TectupoBanue [IpuMepHBIil nepeyeHb
aHcamOunen TECTOBBIX 3a/laHUI
DK3aMeH [lepeueHb 3K3aMEHAIIMOHHBIX
BOIIPOCOB
3 O6uwme Bonpockl noctpoenus |I1K-1 JlaGopatopHas Temsbl 1abopaTopHbIX padoT
J1a3epoB pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
4 OCHOBHBIE THIIBI JIA3€POB IIK-1 JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
5 DnemenTsl ontodnekTpoHuku |I1K-1 JlaGopaTopHas Tembl m1abopaTOpHBIX PadoOT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb PK3aMEHALIMOHHBIX

BOITPOCOB

Hlxana oneHku cPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHHUS 1O

JMCIATIINHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka banner 32 OM MJIAHUPYEMBIX Pe3yJbTaTOB 00yUYeHUs
3HATh YMETh | BJIAJICTh
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

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

Onenka ®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

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

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

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

MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

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

5 (OTJIMYHO)

9.1.1. IlpuMepHBIii IepeYeHb TeCTOBBIX 32/1aHUI

1. OgHOMEpHOE BOJIHOBOE YpaBHEHUE JJI HANIPSHXKEHHOCTH AJIEKTPUUECKOTO OIS UMEET BU/T

&'E &'E
a) —— 5l —
af gz
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&'E &'E
§) ——u——=0
) " ; o
g F
B) 51——"?‘E=D;
ot  Eu
A = -\:E
r) '-F‘E—E;{G: =0;

ot
2. B seKTpOMarHuTHOW BOJIHE BEJIMYUHBI HAMPSIKEHHOCTEN 3JEKTPUUYECKOTO0 U MAarHUTHOTO
MOJIEN CBSI3aHBI YPABHEHUEM

a) Hy=E,;

6) H_:r;\- A n:.- & E_:r;\-;
E,

B) H.wr n r :
H.

r) H, = [ E,aw

”~

3. Onepatop -4 HaspIBaeTCs CaMOCOMPSKEHHBIM (IPMUTOBBIM), €CIH I JHOOBIX JBYX
byHKIMH * u V¥
a) ﬁ{ﬂer a,v)= q‘:m+ﬂ:ﬁ;
6) [v'ﬁ:mﬂif: [:f:-i'v'arl’;
B) [, dV =0 (m=n);
r) [ uv,dV =1 (m=n)
4. Omeparop B MPOM3BOJIBHOM IPEICTABICHUU SBISETCS MaTpPUIEH, MATPUUIHBIA 2JIEMEHT

KOTOPOH <1y, OIpenenseTcs BEpaKeHUEM
) A= [V (W ()

6) A = [Wndw,dx

B) A, =<w|dy>

r) = ;H'}a;?am.

5. CooTHOIIEHNE HACEIIEHHOCTH YPOBHEH ( N u N, ). I Cpelibl, HAXOAAIIEICs B COCTOSSHUHI

TEPMOJMHAMHYECKOT0 paBHOBeCHS (YPOBEHD «1» — HUKHUM U «2» — BEpXHUN):

-

Ny N, _Ey-E|

a) oideerte. Es = Exl)i AR PN Ll
5og 1 A
..?"u'rl _?'lu'rj Ez o El

6) —-=—2exp

) o kT

: N, N, - E, +E

B) — = =00
4] g2 kT

r) gV =2,V
6. BeposATHOCTB CLIOHTAHHOTO U3JTydeHus (KodhpuuuenT DUHITENRHA <41 ) 3aBUCUT OT YACTOTHI
nepexoma V Kak:
a) Vv
0) v*
B) 17

') HE 3aBHCUT OT V
7. B ancam0iie 9acTuil ¢ ABYMsI yPOBHSIMH dHEPTUH (TIEPBOHAYATHLHO HAXOSIINMCS B COCTOSTHUU
TEPMOJMHAMHYECKOI0 PABHOBECHS ), IPU ONTUYECKON HAKaYKe NHBEPCHUIO HACEIEHHOCTEH!
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10.

11.

18

XN b WD —

a) MOKHO CO3IATH IPH MAbIX IUIOTHOCTAX SHEPTHH HaKauKH o
6) MOKHO CO3IATh MIPH OOMBIIHX o

B) MOKHO CO3IATH IIPH JIIOOBIX o

r) CO3NATh HEBO3MOKHO B IPHHIIHIE

VYcioBrue yCTOWYUBOCTH OTKPBITOTO ONTHYECKOr0 pe3oHatopa mimHOd L ¢ pagmycamu

KPUBHU3HBI 3¢pKain 73 U 1 :

I AV
E E
@) 0<|1-=1-=
h n /'Il'x )
il AV d ™y
Ly Z
1-=]1-=
, r1 AN f‘z A
B) L=<n,L<r
r) L7n,L>n

6) 0<

. CooTHOIIEHHE MEXYy paanycaMl KPUBU3HBI C)EPUUECKUX BOTHYTHIX 3epkan ( 7 U "2 ) u

paccTosHHeM MeXay HuMu L (1MHA pe3oHaTopa) i HOTyKOH(OKATLHOTO PE30HATOPA:
a) n=ow, r=2~L
6) n=%,7,=L

r) 5=1r,=2L

Ao0GpeBuatypa TEM o6o3HauaeT

a) TPOAOIBHYIO JMEKTPOMATHHTHYIO BOJHY

0) NONEPeYHVIO 3JIEKTPOMATHHTHYIO BOIHY

) IPOMONBHVIO MOZY PE30HATOpA

r) NONEepedHyIo MOAY Pe30HATOpa

Mexanu3moM Hakauku B He —Ne nasepe sBnsietcs:

a) TIpoLecc nepefayy SHepruu U 3apana or He™ atomy Ne
6) Iponecc nepefauwl 3Hepruu oT He * aTomy Ne

) BO3OYkKIEHHE aTOMOB HEOHA 3IEKTPOHHBIM YAAPOM
r) OOIINOIIeHHe KEAHTOE CBETa

9.1.2. IlepeyeHb IK3aMeHALIMOHHBIX BOIIPOCOB

[Tpunuun ycunenus SMU

VYpasHenus Makcsenna B nuddepennmansHoit popme. MarepuaibHble ypaBHEHUS
OnHoMepHOE BOJIHOBOE ypaBHEeHHE. [1nockue ckansipHble BOJIHBL. ["apMOHHYECKHE BOJIHBI
[1nockast BoIHa, pacpoCTpaHSIOUIasCcs B IPOM3BOJIbHOM HalpaBIeHUU

OM 1m10cKH€e BOJIHbI

[Tonspu3zanus MIOCKUX BOJIH

3akoH coxpaHeHus sHepruu. Bekrop [loitHTuHra

BonnoBoii maker. I'pynnoBast CKOpocTh

[IpencraBienust yHkuuu coctosinusi. Bekrop cocrosinus. COBEKTOpP COCTOSTHUS
Omnepatopsl B MPOU3BOJILHOM NPEICTaBICHUN

. Omnpenenenue cpeaanx BenuunH. OnpeaeieHue TOYHOTO PeIeHUsT (PU3HISCKON BEIIMIMHBI
. HucTerit ancam6sb. CMenanapiii ancaMOi1b. MaTpuiia miIoTHOCTH.

. CBoiicTBa MaTpHIIBI TUIOTHOCTH.

. YpaBHEHUS JBWKCHUS JJI MATPHIIBI ITNTOTHOCTH

. TepMocTaTUpOBaHHBINM aHCAMOJIb B COCTOSTHUHM TEPMOIMHAMUYECCKOTO PABHOBECHS

. Onmcanue penakcarum

. OOb1ee ypaBHEHUE AJIT MATPHUIIBI TUIOTHOCTH

JIByxypoBHEBas cHUCTeMa aTOMOB BO BHemHeM moJie. OCHOBHBIE ypaBHEHHs. BeposTHOCTH
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MHAYLUHUPOBAHHBIX MEPEXO0JI0B

19. JIByxypoBHEBasi cucTeMa aTOMOB BO BHEIIHEM moJsie. AHanu3 ypaBHeHuidl. Kpusas JlopeHna.
Cna6oe none. CuiibHOE 10J1€e

20. CrnoHTaHHBIE IEPEXOIbI

21. bamaHcHbIE ypaBHEHUS

22. DneMeHTapHas TEOpUsl OTKPBITHIX ONTUYECKUX pe30HATOPOB. [IpoaonbHbie Moabl. [lonepeunbie
MO/JIbI

23. J1oO6poTHOCTH pe3oHaTopa

24. BonHoBast TEOpHs OTKPBITHIX PE30HATOPOB

25. Knaccudukamnust OTKpBITBIX PE30HATOPOB

26. Cenexnus TUMOB KOJIieOaHUH B ONMTHYECKOM PE30HATOPE

27. KorepeHTHOCTh U MOHOXPOMATUYHOCTD JIA3€PHOTO U3JIYyUEHHUS

28. PacxoamMocTh na3epHbIX My4ykoB. DOKyCHpOBKa JIa3€pHBIX JIyyen

29. EctecTBeHHas MIUPUHA CHIEKTPATIbHBIX JTUHUM.

30. OgHOpOAHOE YIIMPEHUE CIEKTPaJbHbIX JUHUW. HeogHOpoaHOE yIIMpEHUE CHEKTPadibHBIX
JIMHAN

31. Cxewmbl (QyHKIITMOHHPOBAHUS TBEPIOTEIBHBIX JIA3E€POB

32. CuctemMbl HaKa4Ky TBEPAOTEIbHBIX Ja3€pOB

33. bamaHcHbIE YpaBHEHUS U PEKUM HEMIPEPHIBHOM T€HEPALIUU

34. Pexxum cBOOOHOM reHepaiuu

35. Jlazepsl ¢ Moaynsinmued 1oOpoTHOCTH pe3oHartopa. CHHXPOHHM3AMUA MPOIOJIBHBIX MOJ U
reHepanus yJIbTpaKOPOTKUX UMITYJIbCOB

36. OCOOCHHOCTH Ta30B KaK aKTHBHOTO BEIIECTBa JJIS Ja3epoB MexaHU3MBbI BO30YKICHUS
ra3opaspsIHbIX JIa3epoB

37. AToMapHbIN TreMi-HEOHOBBIN J1a3ep

38. MouiekynspHbIil J1a3ep Ha YIIIEKUCIOM Trase

39. Knaccudukamnus MoJ1 ONTHIECKUX BOJTHOBOOB

40. BoysiHOBOHBIE MO/l TOHKOIIJIEHOYHOT'O BOJTHOBO1A. D¢ (dEeKTHUBHAS TOJIIHMHA BOJTHOBO A

41. I'panreHTHBIE TIJIaHAPHBIE BOJTHOBOIBI

42. BosHOBbBIEC ypaBHEHUS JJIs1 TFIEHOYHBIX BOJIHOBOJIOB

43. Mopbl TOHKOIIJIEHOYHOTO BOJTHOBO/IA IO AJIEKTPOMAarHUTHOM TEOpUH

44. CpoiicTBa MOJ TOHKOIUIEHOYHOI'O BOJIHOBOIA

45. BosHOBbBIEC ypaBHEHUS JJIs1 TPAJAUEHTHBIX TUIaHAPHBIX BOJHOBOJIOB

9.1.3. Tembl 1a00paTOPHBIX padoOT

. Onpesnenenue 3IEKTPOONTHUYECKUX TAPAMETPOB aHU3OTPOIHBIX KPHUCTAIIIOB.
HccnenoBaHne OCHOBHBIX TapaMETPOB MOIYIIPOBOJHUKOBOTO Jla3epa
[TosrynpoBOIHUKOBBIE IETEKTOPHI ONTHYECKOIO U3ITyUEHUs

el S

9.2. MeTonnueckne peKOMeHIal N

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaramiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JI€ BCETro y4eOHOro mpolecca.

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

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJIpHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pPEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TTOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
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MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UJIM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYyET BBISICHUTH UX
3HAaYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh WHAUMBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

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

YKypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3A0POBbS U HHBAJIHU/10B

Jiis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIEHOYHBIE MaTepHabl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaroniuxcs

Buapl 7onoOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

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

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

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

— B mieuaTHoOu hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

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

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yqa}0mnxcsl npeaycMaTpmuBacTCd
noctymnHas popMa npeaoCTaBICHHs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusl Pe3yJbTaTOB OOYYEHHS JUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
30pPOBbSI U MHBAIUIOB 0 AUCHUILIMHE TPEIyCMAaTPUBACT MPeAOCTaBlIeHne HHPopManuu B GopMax,
AallITUPOBAHHBIX K OTPaHUYCHUAM UX 3J0POBbS U BOCIIPUATHA I/IHCI)OpMaHI/II/II

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,
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— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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