MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Henp AMCUUNIUHBI COCTOUT B (HOPMUPOBAHUHM y CTYJECHTOB INpEJCTaBICHHUU O
(GbyHIaMEHTAIbHBIX OCHOBAaX KBAaHTOBOW M ONTHYECKON 3JIEKTPOHUKH, KOTOPAs SBISAETCS BaXKHBIM
KOMITOHEHTOM NIpOo(ecCHOHaNBHOTO 0JI0Ka MOATOTOBKM 0akalaBpOB MO HAIpPaBJICHHUIO "KBAHTOBAs U
ONTHYECKAs AIEKTPOHUKA" .

1.2. 3agauy AUCHUILIUHBI

1. u3ydyeHue U OCBOCHHE CTYJEHTaMH COBPEMEHHBIX MOAXOJ0B U METOJIOB, UCIOIb3YEMbIX IS
aHaJli3a U OMUCAHMS SIBJICHUI KBAHTOBOW U ONTUYECKOM AJIEKTPOHUKH.

2. u3y4eHure 0a30BBIX TPUHITUIIOB KBAHTOBOW U OMTHYECKOM 3JIEKTPOHUKH.

3. U3ydyeHHEe OCHOBHBIX HNPUHLUMIIOB MOCTPOCHHS M peaju3aluu YCTPOUCTB KBAHTOBOU U
ONTHUYECKOM SJIEKTPOHUKHU, PACCMOTPEHHE NMPUMEPOB KOHKPETHBIX YCTPOWMCTB, TEXHOJOTHYECKHUX
MOJXOJIOB K MX HM3TOTOBJICHUIO U HCIOJb30BAHUIO B TEXHOJOTHYECKHX MPUTIOKEHUSX.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte Ostoka gucrmiing: O0g3aTeIbHas 4acTh.

Monynb quctumiinH: Moayns HampaBieHUs moAroToBku (special hard skills - SHS).

Nunexc qucuumiunasl: 51.0.03.07.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en OIIK-1.1. 3naer 3HaeT (pyHIaMeHTaIbHBIC IPHHIINTIBI

HCIIOJIB30BAaTh q)YHIIaMeHTaJH)HBIe 3aKOHBI KBAHTOBOM M ONITHYECKOM OJICKTPOHUKU,
ITIOJIOKCHUS, 3aKOHbBI U CCTCCTBCHHBIX HAYK U OCHOBHBIEC JIUHENHBIE U HEJIMHECUHEIE IBJICHUS
METOAbI €CTECCTBCHHBIX MaTEMAaTUKH KBAaHTOBOM U OIITHUYECKOU OJICKTPOHUKHU U
HAayK U MAaTCMAaTUKHU JJId METOAbI UX OIMUCAHUA

peLIeHNA 3a1a4 OIIK-1.2. Ymeer yMEET NPUMEHSITh MAaTEMaTUYECKUE METO/IbI,
MHXCHEPHOH aHAIU3UPOBATH MPOOIEMBI, (M3UYECKHEe 3aKOHBI U BEIYUCIUTEIBHYIO
ACATCIBHOCTH MPOLECCHI U SIBIIEHUS B TEXHUKY JJIS PELIEHUS NPAKTUYECKUX 3a7a4

obnactu HU3MKH,
UCTIOJIB30BaTh HA MIPAKTHUKE
0a30BbIC 3HAHWS U METO/IbI
(UBUYECKUX MCCIIeIOBAHUN, a
TaKXe yMeeT IPUMEHSTh
METOJIBI pEIICHUS
MaTeMaTHYECKUX 3a]a4 B
npodecCuoHaIbHON 00J1aCTH

OIIK-1.3. Bnaneer Bnaneer HaBbIKaMU POBEACHUS
MPaKTUYECKUMHU HaBbIKAMU AKCIIEPUMEHTAIIbHBIX HUCCIIEJOBAHUH,
pellIeHrs] HHXCHEPHBIX 3a7a4 |00pabOTKH U MpEeACTaBICHUS TOTYyUYEHHBIX
aHHBIX

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
H HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61ast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISAET 4 3a4eTHBIX equHUI, 144 akageMHuecKUX 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAAM YU4SOHOM eI TeIbHOCTH

Bcero  |Cemectpsl

Bunp! yueOHol 1esTenbHOCTH
4acoB |6 ceMmecTp

KonrakTHas ayguropHasi pa6oTa 00y4alomuxcs ¢ npenojaaBarejeM, BCero 54 54
JIeKIIMOHHEBIE 3aHATUS 28 28
IIpaxkTrueckue 3aHATUS 14 14
JlaGopaTopHbie 3aHITHS 12 12
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 54 54
BHeayIMTOpHAasi padoTa 00y4alIMXxcs ¢ npenoaaBaresjieM, BCero
IToaroroBka K TECTUPOBAHUIO 36 36
[ToaroroBka k mabopaTopHOi paboTe, HANMCAHUE OTYETA 18 18
IToaroroBka u capaya JK3aMeHa 36 36
O0mas TpyroeMKOCTh (B 4Yacax) 144 144
Oo0umas TpynoemMkocTh (B 3.e.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM Y4eOHOW JNesSTeIbHOCTH NPUBEIACHA B
tabymue 5.1.
Ta6muma 5.1 — Pazens! (TeMbl) TUCIUILIAHBI M BUABI YIC€OHOH ACATEIHPHOCTH
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HasBanus paznenos (Tem) Jlek. | Ilpak. | Jla6. | Cam. Bcer(%;aCOB dopmupyembie
JACTTUTLTUHBI 3aH., 9| 3aH., 4 | pad. |pad.,d KOMIIETCHITUHT
9K3aMEHa)
6 cemecTp
1 CBoiicTBa 371€KTPOMarHUTHBIX 4 2 - 6 12 OIIK-1
BOJIH
2 Onucanue KBaHTOBBIX 8 6 - 8 22 OIIK-1
aHcamouei
3 OOuue BOmpoCkl MOCTPOSHUS 6 2 4 16 28 OIIK-1
J1a3epoB
4 OCHOBHBIE THUIIBI Ja3€POB 6 2 4 12 24 OIIK-1
5 DneMeHTBI ONTOAIEKTPOHUKH 4 2 4 12 22 OIIK-1
Uroro 3a cemectp| 28 14 12 54 108
Hroro| 28 14 12 54 108

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. MO JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.

Tab6muma 5.2 — Co

Jep KaHue pa3aesioB (TeM) TUCIUIIMHGI (B T.4. IO JICKITHSIM)

HasBanwus paznenos
(Tem) TUCIUTITUHBI

Copepxanue pa3aenoB (TeM) JUCIUILTUHBI (B
T.4. TIO JICKIIUSIM)

TpynoemkocTs
(JIeKIIMOHHBIE
3aHATHUSA), U

dopmupyembie
KOMIIETEHLIUU

6 cemecTp

1 CBoiicTBa
AJIEKTPOMATrHUTHBIX
BOJIH

[Tpuniun ycunenus SMUNU

VYpaBHenusa MakcBesuia B
nuddepennuanbaon hopme. MaTtepuanbHbie
ypaBHEHUS

OnHoMepHOE BOJIHOBOE ypaBHeHUE. [1nockue
CKaJIsipHbIE BOJIHBL. ["apMOHMYECKHE BOJIHBI
[1nockast BoiHa, pacpocTpaHsIoasics B
MIPOM3BOJIBLHOM HaIlpaBJICHUN

OM m1ockue BOJIHBI

[Tonspu3zanus MIOCKUX BOJIH

3aKOH COXpaHEHHMs YHEPTUu. BekTop
[TortHTHHTA

BosiHoBoit nmaker. ['pynmnoBas cKOpocTh

OIIK-1

Hroro
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2 Onucanme
KBaHTOBBIX aHCaMOJIel

[TpencraBnenus GyHKIMH COCTOSTHUS.
BekTop coCTOsSIHMSI; COBEKTOP COCTOSIHUS;
OIIepaTopbl B TPOU3BOJILHOM MPECTABICHUN
Omnpenenenue CpeAHUX BEIIUYUH.
Omnpenenenyre TOYHOTO pelIeHUs
(bU3HYECKOI BEIIMINHBI

Yucteiit ancam65b. CMemaHHbIH aHcamMOIIb.
Martpuua miotHoctu. CBOICTBA MAaTPULIbI
TUIOTHOCTH. Y paBHEHHS JABVKEHUS JUIS
MaTpHIIBI TNIOTHOCTH
TepmocTaTHpOBaHHBIN aHCAMOJIb B
COCTOSIHUW TEPMOJHHAMUYIECKOTO
paBHOBecust Onucanue penakcanuu Ooiee
ypaBHEHHE 11 MAaTPHUIIBI ITIOTHOCTH

OIIK-1

Hroro

3 OO6ume Bonpockl
HIOCTPOCHHS JIa3epPOB

DneMeHTapHasi TEOPHsI OTKPBITBIX
ONTHUYECKUX pe30HaTOpOB. [IpononbHbIe
mojbl. [Tonepeunsie Mol JloGpOTHOCTH
pe3oHaTopa BosiHOBast TeOpHs OTKPBITHIX
pe3onaTopoB Knaccudukanust OTKpBITBIX
pe3onaTopoB CenekIys TUIIOB KoyieOaHUi B
ONTUYECKOM pe3oHaTope KorepeHTHOCTh U
MOHOXPOMAaTUYHOCTD JIa3€PHOTO U3IIy4YECHUS
PacxoaumocCTh 1a3epHBIX ITy4YKOB.
@oKyCUpOBKa JIA3EPHBIX JIy4ei
EcrecTBeHHas MIMpUHA CIIEKTPAIbHBIX
nuHU. OJHOPOIHOE YIIMPEHUE
CIIEKTpaIbHBIX TUHUN. HeonHopoaHoe
YUIMPEHUE CIIEKTPAJIbHBIX JIMHUN

OIIK-1

Hroro

4 OCHOBHEIE THIEI
J1a3epoB

Cxembl (QyHKIMOHUPOBAHUS TBEPAOTEIbHBIX
na3epoB CHCTeMbI HAKAYKH TBEPAOTEIbHBIX
na3epoB banaHcHbIE ypaBHEHUS U PEXKUM
HEeTPEPHIBHON TeHeparu Pexxum cBoOOIHOM
reHepauuu Jlazepsl ¢ MoayALen
no0poTHOCTH pe3oHaTtopa. CUHXpOHU3aLUs
MIPOJIOJBHBIX MOJI M T€HEPALIUS
YIBTPAKOPOTKUX UMITYJICOB OCOOEHHOCTH
ra3oB Kak akKTHBHOT'O BEIIECTBA ISl J1Ta3€POB
MexaHu3mbl BO30YKICHHS Ta30pa3psIHBIX
Ja3epoB

ATOMAapHBIN reTnii-HEOHOBBIN JIa3zep
MonekyapHbIi Ja3ep Ha YIIIEKUCIOM rase

OIIK-1

Hroro
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5 DnemeHTsI BoJiHOBOIHBIE MO/IBI TOHKOIJIEHOYHOTO 4 OIIK-1
ONTORIEKTPOHUKHU BOJIHOBOAA. D (eKTUBHAS TOJIIIMHA
BOJIHOBO/1a ['pasiieHTHBIE MJIaHApHBIE
BOJIHOBO/1bI BoJTHOBBIE ypaBHEHUS AJIs
IJIEHOYHBIX BOJIHOBOZOB MO/ibI
TOHKOIJIEHOYHOT'O BOJIHOBO/IA 110
3JIEKTpOMarHuTHOM Teopun CBOICTBA MO/
TOHKOIJIEHOYHOT'O BOJIHOBOJA
BonHoBbIe ypaBHEHUS 17151 TPaiMEHTHBIX
IUTAHAPHBIX BOJHOBOJIOB
Hroro 4
Hroro 3a cemectp 28
Hroro 28
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabaua 5.3. — HauMeHoBaHue NpaKTUUYECKUX 3aHATUN (CEMHHAPOB)
Hazpanus pa3nenos (tem) HanmenoBaHue npakTu4ecKux Tpynoemkocts, | dopmupyemsie
JUCLIUIIAHBI 3aHATUN (CEMUHAPOB) q KOMIIETEHIINH
6 cemecTp
1 CsoiicTBa Ypasuenus Makcseina. [Lnockue 2 OIIK-1
AJIEKTPOMArHUTHBIX BOJIH  |CBETOBBIE BOJIHBI B O€3rPaHUYHBIX
cpelax.
Urtoro 2
2 Onucanue KBaHTOBBIX Onucanue KBaHTOBBIX aHCaMOJIel u 6 OIIK-1
aHcamonei MIPOLIECCOB peIaKCaIUH.
B3aumoneiictBue
EKTPOMArHUTHOTO U3JIyYEHHUS C
BELIECTBOM
Uroro 6
3 O6mme BOnmpocCsI Orntuyeckue pe3oHaToPBbI. 2 OIIK-1
IIOCTPOEHUS J1a3€pOB XapakTepUCTUKH Ja3€pHOTO
U3ITy4eHUs
Hroro 2
4 OcHoBHBIE THIIBI J1a3epoB | TBepaoTenbHbIE J1a3epsl. ['a3oBbIe 2 OIIK-1
J1a3epsl.
Uroro 2
5 DneMeHThI [LinanapHblie ONTHYECKHUE BOJTHOBO/IBI. 2 OIIK-1
ONTORJIEKTPOHUKHU DnemMeHTapHasi TEOPHs BOJTHOBOJIOB
Uroro 2
Hroro 3a cemectp 14
Hroro 14
5.4. J1aGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tabmmma 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
HaSBaiE’;ﬁ;;iiiﬁ (rem) HaumenoBanue naboparopsbix padot | TpyaoeMKocTs, 4 2211\341\1:5 ey;r;;e

6 cemecTp
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3 OO1ue BOmpochl Ornpezenienne 3IeKTPOONTHYECKUX 4 OIIK-1
MOCTPOEHUS JIa3€POB napameTpOB aHU30TPOITHBIX
KpHCTAJUIOB.
Hroro 4
4 OCHOBHBIE THITBI HccnenoBanne OCHOBHBIX 4 OIIK-1
Ja3epoB MapaMeTpoB MOTYIPOBOAHUKOBOTO
nasepa
Hroro 4
5 DneMeHThI [TomynpoBOAHUKOBBIE ETEKTOPHI 4 OIIK-1
OTNTORJIEKTPOHUKHU ONTUYECKOTO U3ITyUCHUS
Hrtoro 4
Hroro 3a cemectp 12
Hroro 12

5.5. KypcoBoii npoekT / KypcoBasi padora

He npeaycMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAs1 padoTa

Buaer caMocTosITeNIbHOM paboOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

tabnuue 5.6.

Tabmura 5.6. — Bujbl caMocToATeIbHOU PabOThl, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN
Hasanusa pasnenos | Bunsl camocrosrensHont | Tpynoemkocts, | @opmupyemslie Dopmsbl
(TeM) AMCLUIIINHBI paboThI q KOMIIETEHIINH KOHTPOJIS

6 cemecTp
1 CBoiicTBa IToaroroBka x 6 OIIK-1 TectupoBanue
AIIEKTPOMArHUTHBIX TECTUPOBAHUIO
BOJIH Hroro 6
2 Onucanue [ToaroroBka k 8 OIIK-1 TectupoBanue
KBAaHTOBBIX aHCAMOJIEH | TeCTHPOBAHUIO
Hroro 8
3 OO6ume Bonpockl IloaroroBka k 10 OIIK-1 TectupoBanue
IIOCTPOEHHUS Ja3€pOB | TECTUPOBAHUIO
[ToaroroBka k 6 OIIK-1 JlaGoparopHas
nmabopaTtopHO¥ padore, paborta
HanycaHue oT4eTa
Hroro 16
4 OCHOBHBIE THIIbI ITogroroska k 6 OIIK-1 TectupoBanue
Ja3epoB TECTUPOBAHUIO
[ToaroroBka k 6 OIIK-1 JlaGoparopHas
nmabopatopHO¥# padore, paborta
HanycaHue oT4eTa
Hroro 12
5 DnemeHTsI ITogroroska k 6 OIIK-1 TectupoBanue
ONTORJIEKTPOHUKH TECTUPOBAHUIO
[ToaroroBka k 6 OIIK-1 JlaGoparopHas
nmabopatopHO¥ padore, paborta
HanucaHue oT4yeTa
Hroro 12
Hroro 3a cemectp 54
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IloaroroBka u caaua
3K3aMeHa

36

DK3aMeH

Hroro

90

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esiTeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHUIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, (OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHATUN
dopmupyembie Bunel yueGHOI nesTebHOCTH
®opMBbI KOHTPOIIS
KOMIIETEHINH JIek. 3aH. |IIpak. 3aH. |JIa0. pad.|Cawm. pa0.
OIIK-1 + + + + JlaboparopHas pabora,
TectupoBanue, Jxk3ameH

6. PeiiTunronas cucrema AJISl OHCHKH YCII€EBA€EMOCTH Oﬁy‘{alOIlll/IXCH

6.1. basibHbIe OLeHKH /151 POopM KOHTPOJIA

bannbHbIe onleHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

. . | MakcumanbHbIN Oaut
MaxkcumanbHbII MaxkcumanbHbIN
3a IEPUOA MEKITY Bcero 3a
@DopMBbI KOHTPOJIS 6amr Ha 1-y10 KT ¢ Oasi 3a mepuon
2KT u Ha xoHen CEMECTp
Havana cemectpa | mexnay KT u 2KT
cemecTpa
6 cemecTp
JlaGopatopHas pabota 10 10 10 30
TectupoBaHue 10 10 20 40
DK3aMeH 30
HToro MakcumyM 3a 20 20 30 100
epuos
Hapacraromum utorom 20 40 70 100
6.2. IlepecueTt 0a/110B B OLIEHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6annoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABJICH B TabmuIie 6.2.
Ta6muia 6.2 — Ilepecder 6aIoOB B OIEHKH 32 TEKYIIHI KOHTPOJIb
Baer Ha 1aTy TEKyero KOHTPOJIs Onenka
>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMMbI OaioB Ha naty TK 3
< 60% oT MakcUMaJIbHOI cyMMBbI OaiioB Ha naty TK 2

6.3. [lepecuer cyMMBbI 0Q/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6m/1ue

6.3.

Tabmuia 6.3 — Ilepecuet cymMMbl 6AJJIOB B TPAIUIIMOHHYIO U MEXKTYHAPOAHYIO OLICHKY

Hrtoroas cymma 6asios,

Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3a4TEHO) 90—-100 A (0TAM4HO)
4 (xopo10) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTENTHHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

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

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

1. KBaHnToBas u ontuveckas 3iekTponnka [Tekcr]| : yueOnuk mist By30B / A. H. [Muxtun. - M. :
AOpuc, 2012. - 656 c : un. - bubnumorp.: c. 652-653. - ISBN 978-5-4372-0004-9 (nanuuue B OuOIHOTEKE
TYCVYP - 42 5k3.).

2. BBeneHue B KBaHTOBYIO U ONITUYECKYIO 3JIEKTPOHUKY: YuebHoe nocodue / A. U. bamkupos, C.
M. IlangapoB - 2012. 98 c¢. [DnexktpoHHBUH pecypc]: — Pexum noctymna:
https://edu.tusur.ru/publications/1578.

3. KBanToBas u ontuueckas 3jaekTpoHuka: Yuednoe nocoodue / JI. W. lllanruna - 2012. 303 c.
[DnexTponHsbIit pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/713.

4. Kucenes, I'. JI. KBanToBast u onTuyeckas 3J1eKTpOHHUKA : yueOHoe mocobue maist By3oB / I, JI.
Kucenes. — 5-e uzn., crep. — Cankr-IletepOypr : Jlans, 2022. — 316 c. — ISBN 978-5-507-44512-7.
[DnexTponHsbIit pecypc|: — Pexum gocryna: https://e.lanbook.com/book/233291.

7.2. lonoJTHUTEIbHAS JIUTEpaTypa

1. MansieB B.A. OcHOBBI KBAaHTOBOM 3JIEKTPOHUKH U JIA3EPHON TEXHUKHU: YueOHOe nocoldue s
BYy30B. — M.: Bricmas mikomna, 2005. - 542 c. (Hanuuue B 6ubanotexke TYCVYP - 39 3k3.).

2. Bepemarun U.K., Kocsuenko JI.A., Kokun C.M. BBegeHue B ONTOIEKTPOHUKY: YdueOHOE
nocobue 171 By30B, - M.: Beicmiast mikona, 1991. — 191 c. (manuune B 6ubnuoreke TYCVYP - 52 ok3.).

3. OcHOBBI (pu3HUECKON U KBAaHTOBOM onTuku: YuebHoe nocobue / B. M. llannapos - 2012. 197 c.
[DnexTponHsIii pecypc]: — Pexxum goctyna: https://edu.tusur.ru/publications/750.

7.3. YueOHO-MeTOAMYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. ®u3nveckre OCHOBbI KBAHTOBOW M ONTHYECKOMW 3JIEKTPOHUKHU: MeTonn4YecKkrue ykKa3zaHus K
npaktudeckum 3aHsatusM / C. M. langapos - 2013. 31 c¢. [DnexkTpoHHBIH pecypc]: — Pexum nocrymna:
https://edu.tusur.ru/publications/3483.

2. UccnenoBanue OCHOBHBIX MapaMeTpoB MOJYHIPOBOJHHUKOBOTO Ja3zepa: PykoBOICTBO
K BBHITIOJIHEHUIO J1abopaTopHoii padoTel / B. B. Illepouna, A. U. bamkupos - 2011. 15 c. [DnekTpoHHBIHA
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/295.

3. IlonynpoBOJHUKOBBIE JETEKTOPHl ONTHYECKOT0 H3JIydyeHHs: PyKOBOJICTBO K BBHIMTOJIHEHUIO
naboparoproit pabotsl / B. B. lllepouna, A. 1. bamkupos - 2011. 12 c. [DaekTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/294.

4. OnpeneneHve 3JIEKTPOONTHUYECKUX MapaMeTPOB aHU3OTPOMHBIX KPUCTAIIOB: MeToandecKue
yka3zaHus K jJaboparoproit pabore / H. . Bypumos, C. M. [llannapos - 2012. 18 c¢. [DneKTpOHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/2280.

5. ®uU3UYECKHE OCHOBBI KBAHTOBOW M ONTHYECKOW AJIEKTPOHUKHU: MeToInYecKrue yKa3zaHus K
camocrositenbHol padote / C. M. [llarmapos - 2013. 32 c. [DnekTpoHHBIN pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/3484.

7.3.2. YueOHO-MeTOANYECKHE TOCOONS JIS JINIT
€ OrpaHUYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIUYeCKUEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOM PabOThl 00YYaIOLIHXCS
U3 YHCIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB MPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHHYCHHUSM X 3[0POBbS U BOCHPUATHS HHOOPMALIUY.

JI1s JIMIL ¢ HApYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

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

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;
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— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUSIMU OTIOPHO-IBUTaTeJIbHOT0 anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIBbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

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

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPaMMHOe o0ecreyeHue JJIsl JIEKIIMOHHbIX 3aHATHH

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXKYTOYHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue Al NPAKTHYEeCKUX 3aHATHI

VYyebnas nmaboparopusi: yueOHast ayAUTOPHUS IS IPOBEACHUS 3aHATHI MPAKTHUYECKOTO THIIA,
ydueOHasi ayAuTOpHs Il MPOBEJCHUS 3aHATHI J1abOpaTOPHOTO THIA, TIOMEIICHUE IS KypCOBOTO
MPOEKTUPOBAHHS (BHIIIOJTHEHHUS KYPCOBBIX PadOT), MOMENIEHHE IS MPOBEACHHS TPYIIOBBIX U
WHIUBUYaIbHBIX KOHCYIbTanuii; 634034, Tomckas o6nacts, T. Tomck, Bepmmauna ynuna, 1. 74, 110
ayn.

Onucanue nMeroerocss 000pya0BaHus:

- JJaboparopusie cTeH b1 (6 1IT.);

- NsmepurenbHble TpUOOpHI;

- Jlocka MarHUTHO-MapKepHasi;

- OnTuueckas ckaMbst OCK-4;

- [Tomemienue 1iig XxpaneHus: yueOHOro o0opy10BaHus;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTes.

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecreyeHue 1Jisl JJa0opaTOPHBIX padoT

YyeOHas naGopaTopusi: yueOHas ayAUTOPHS IJi1 MPOBEICHHS 3aHIATUN J1aOOpPaTOPHOIrO THUIIA;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 111 ayga.

Onucanre UMEIOIIErocss 000pya0BaHUS:

- YueOunsiii creny "Ontuka" - 2 mr.;

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

- Ucrounuk nutanus "Mapc";

- 'enepatop I'5-54;

- I'eneparop dynkimonansusiii AKTAKOM AHP-3121;

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

- Ocuumnorpad: Tektronix TBS2000, Rigol;

- Mynstumerp Mastech MY 68;

- JJaboparopubie cTeH sl "OnekTpoontuyeckuit apdext" - 2 mrt., "da3oBblil mopTpet” - 2 mWT.;

- JJaboparopusiit crenn "[lonynpoBoaHuKOBbIE (POTOMPUEMHUKH'";

- JJaboparopusiit crenn "[lonynpoBoHUKOBBIH J1azep";

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

8.4. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue sl CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATENbHONW pabOThl UCIOJIB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIbIOTEPHBIE KJIACCHI),
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PacCIOJIOKEHHBIE TIO 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, Bepmmauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PyT0BaAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

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

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

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

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHpOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENogaBaHus
U1 00y4aloUMXCcs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiijla Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJibl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

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

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3Ba§E2§§;i;ii? (rem) igiﬁ:fggr;;e ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
1 CsoiictBa anekTpomarauTHeIX |OITK-1 TectupoBanue IIpuMepHBIil IepeyeHb
BOJIH TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 OnucaHue KBaHTOBBIX OIIK-1 TectupoBanue [IpumMepHbIii TEpeUeHb
aHcaMoOei TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
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3 O6mue Bonpocs! nocrpoenus |OITK-1 JlaboparopHas Temb! m1abopaTopHBIX padoT
J1a3epoB pabota
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeuenpb sK3aMeHAIIMOHHBIX
BOIIPOCOB
4 OCHOBHbIE THIIBI JIA3€POB OIIK-1 JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/laHUM
DK3aMeH [lepeuyenpb sK3aMeHAIIMOHHBIX
BOIIPOCOB
5 DnemenTs! ontodnekTpoHuku |OITK-1 Jlaboparopnas Tembl 1a00opaTopHBIX pabOT
pabota
TectupoBaHnue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM
DK3aMeH [lepeuyeHp sK3aMeHAIIMOHHBIX
BOIIPOCOB

[lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpUBeeHa B Tabnuue 9.2.
Tabnuna 9.2 — lUlkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS 1O

AUCUUILIMHE
®dopmynupoBka TpeOOBaHUM K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka Bamiaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBIIETBOPUTEIHHO) | MAKCUMAJIBHOH | TN ()parMeHTapHbIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTUYHO (bparmeHTapHbIe
OCBOEHHOE pUMEHEHUE
yMEHHUE HABBIKOB
3 ot 60% 1o obmye, HO He B IIEJIOM YCHENTHO, B IIE€JIOM
(YZIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIICIIHOE, HO HE
MaKCHUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHYECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE PUMEHEHHE
yMEHHE HaBbIKOB
4 (xopo11o) ot 70% 1o c(OpMHPOBAHHBIE, B LIEJIOM B LIEJIOM
89% or HO cOoZepXKallne YCIIELIHOE, HO YCHEWHOE, HO
MaKCUMaJbHOM OTIebHbBIE coJiepxKarue coJiepKalue
CYMMBbI 0ajuioB | mpoOIemMbl 3HAHUS OTJIEIbHbBIE OT/IeTbHbIE
poOebl yMeHue POOEIBI
MpPUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHBIE | CHOPMHUPOBAHHOE YCIELIHOE U
MaKCUMAaJIbHOU | CHCTEMaTHYECKHUE yMEHHUE CHUCTEMaTHYECKOE
CYMMBI 0aJIIOB 3HAHUS NpUMEHEHNE
HABBIKOB

[Tkana KOMIJIEKCHON OLIEHKH CpOPMUPOBAHHOCTH KOMIIETEHIIUI MTpuBeieHa B Tabmuie 9.3.
Tabnuua 9.3 — [llkana KOMIUIEKCHOM OLIEHKH C(OPMHUPOBAHHOCTH KOMITETCHIIUN
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Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHIIUN

2 He nMeeT He0OXOAMMBIX TIPEACTABICHHI O TPOBEPSIEMOM MaTepHase

(HEYTOBJIETBOPUTEIHLHO ) | HITH
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TIpeicTaBieHnid. O0yJaromuiics 3HaeT
OCHOBHbI€ NMPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OIPEIETICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HaeT, K KaKUM HCTOUYHUKAM HY>KHO
obOparatecs uist 60see 1eTaJbHOTO €r0 YCBOCHHUSI.

3 3HaTh U yMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yUaronmxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YUECHHBIHN 3JIEMEHT COCPKAHUS PENPOAYKTUBHO: IPOU3BOIBHO

BOCIIPOU3BOJAUT CBOU 3HAHMS YCTHO, MUCbMEHHO WIH B JEMOHCTPUPYEMBIX
NENCTBUIX.

4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOIYKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBSI3H
U3yYeHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIEKTUBBI Pa3BUTHUSI 1 OCOOCHHOCTH JIJISl pa3HBIX 0OBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuiics 3HaeT
M3YYEHHBIH 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 1I0Ka3aTEeIbHO
BOCIPOU3BOAUT CBOU 3HAHUS YCTHO, MUCHMEHHO WM B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsl U YKa3bIBask CBSA3H U 3aBUCUMOCTH MEXKIY STUM
AIIEMEHTOM U JPYTUMHU 3JIEMEHTaMU COJIEp>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTb B COJIEP)KAHUU JUCIUILTUHBIL.

9.1.1. IlpuMepHBIii NepeYyeHb TECTOBBIX 3aJaHUM

1. OI[HOMepHOC BOJIHOBOC YPAaBHCHUC IJI HAIIPSIZKECHHOCTH SJICKTPUYICCKOT'O IOJIA UMECT BUJ

&K gE
a ——gu——=10
) o £ =
&E &
§) ——u——=0
) =
g F
B) 51——\?‘E=D
ot  Eu
&E

2. B 3/IeKTpOMarHUTHON BOJIHE BEJIWUYMHBI HANPSHKEHHOCTEHN 3JEKTPUUYECKOTO U MAarHUTHOTO
IOJIEH CBSI3aHbl YPABHECHUEM

a) Hy=E,;

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

B) H, =—;
H.

r) H, = [ E,aw

”~

3. Omepatop -1 Has3pIBaeTCs CaMOCOINPSIKCHHBIM (3PMHTOBBIM), €CIH I JHOOBIX IBYX
byHKIMA ¥ "
a) A(au+ay)=adu+ad;
0) [ v AudV = [ uA'd ¥
B) [ v, dV =0 (m = n);
r) [ Uy dV =1 (im=n)
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4, OnepaTop B IIPOU3BOJIBHOM IIPCACTABJIICHHUH SABJISICTCA ManHI.IefI, OJICMCHT KOTOpOﬁ ‘-:I]r:_r;

OnpeaAcIACTCA BhIPaXKCHUCM

2) A = [V (5 (x)
6) "‘I.'r.'.":l T IW-:J‘EW_-{fJ?
B) A, =< A Y
F) ‘{.'n.w = Z I'-F}(I;,?th..
i

5. CoorHomenne HacenéHHoCTH ypoBHeit ( N, u Ny). 1u1s cpeabl, HAXOMSMICHCS B COCTOSIHUU

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

-

N, N E,—E
1 Bzl 413 1]

q) —= = i AN
g 5 pi kT |
a.?ﬁllrl d_""llr'_l Ez 7 El

0) —= EXp
) oy By kT
N, N, E +E
B) — = Bp———
4] g, kT

r) gV, =g:V,
6. BeposaTHOCTL CIIOHTAaHHOTO M3aydeHHs (K0d(hPHULUEHT DUHIITENHA <i3; ) 3aBUCHT OT 4aCTOTEI
nepexojga ¥ Kak:
a) Vv
0) v°
B) 1~
') HE 3aBUCUT OT V
7. B ancam6ie yactuil ¢ AByMsI yPOBHSMHU dHEPruM (IEpBOHAYATBHO HAXOISIINMCS B COCTOSTHUU

TCPMOAUHAMHNYCCKOI'O paBHOBCCI/ISI), IIpu ONTUYECKON HaKauKe HHBCPCHUIO HaceJEHHOCTE:
a) MOHHO CO3OATE ITPH MANBIX INOTHOCTIX SHEPI"HH HakadrH I,EJ

6) MOKHO CO3JATH IIPH OONBIIHX o
p) MOKHO CO3[IATE IIPH THOOBIX p

F) COSOATE HEBOSMOHHO B IPHHITHITE

8. YcioBHe yCTOWYHMBOCTH OTKPBITOrO ONTHYECKOTO pe3oHaropa miuHOM L ¢ pagmycamu

KPHMBH3HBI 3epKan 17 U 2
i

™y R
LY. L)

a) 0<[1-= J1-= |<1
N, ri/'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. CooTHOIIEHHE MEXIY paalycaMH KPHBU3HBI CEPUICCKUX BOTHYTHIX 3epkai ( 7 U '2 ) u

paccrosiHreM Mexay HuMu L (JutMHA pe3oHaTopa) s MOTyKOH(OKATHLHOTO Pe30HATOPA:
a) n=cw, ra=2L
6) ;I'i ::C: r" :I'
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10.

1.

el e e e e
COION DNk~ W —

19.

20.
21.
22.

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

31.
32.
33.
34.
35.

36.

[S—
SOVXAAINR W=

AGGpeBuarypa TEM o6o3HauaeT

a) DPOJONBHYIO IMEKTPOMATHHTHYIO BOIHY

0) DONEepeyHYIO 3IeKTPOMATHHTHYEO BONHY

) [IPOMONBHYIO MOIY Pe30HATOpa

r) DONEepPeuHyI0 MOAY Pe30HATOpa

Mexann3moM Hakauku B He —Ne n1azepe sBiseTcs:

a) Ipolecc nepefa™wH 3HEPIHH H 3apana o He™ atomy Ne
6) Ipomecc nepematm 3Hepruu oT He * atomy Ne

B) BO3DVKIEHHE ATOMOB HEOHA 3IEKTPOHHBIM YIApOM

r) OOINOIIeHHE KEAHTOE CBETa

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

[Tpunuun ycunenus SMU

VYpaBHenus Makcgesia B nudepenimansHoi popme. MarepuaibHble ypaBHEHUS
OpnHoMepHOE BOJIHOBOE ypaBHEeHHE. I1ockue ckanspHble BOJIHBL. ['apMOHUYECKUE BOJIHBI
IInockas BoaHA, pacpOCTPAHSAIOLIAACS B IPOU3BOJILHOM HAIIPABICHUU

OM 1nockue BOJIHBI

ITonspusanus MI0CKUX BOJIH

3akoH coxpaHeHust dHepruu. Bekrop [loitHTHHra

BonnoBoii maker. I'pynmnoBas cKopocTb

[TpencraBnenus ¢pyHkIMU cocTosgHus. Bextop coctosinus. COBEKTOp COCTOSIHUSA
Omneparopsl B NPOU3BOJIBHOM NPEACTABICHUN

. Onpenenenue cpegHux BenuuuH. OnpeneneHne TOUHOro peeHus (Gu3ndeckoil BeTMUUHBI

. YucTtslit ancam61b. CMenanHbli aHcaMOb. MaTtpulia II0THOCTH.

. CBoiicTBa MaTpHIIbl INIOTHOCTH.

. YpaBHEHUS ABUKCHUSA JJI1 MATPULIBI IUIOTHOCTH

. TepMocTaTHpoBaHHBIH aHCAMOJIb B COCTOSIHUU TEPMOAMHAMUYECKOTO PaBHOBECHS

. Onucanue penakcanuu

. Ob1ee ypaBHeHUE I MAaTPUIBI TNIOTHOCTH

. JAByxXypoBHEBasi cucTeMa aTOMOB BO BHeIIHEM moje. OCHOBHbIE ypaBHEHUs. BeposTHocTH

WHAYLUPOBAHHBIX IEPEXOI0B
JIByxypoBHEBas cucTemMa aTOMOB BO BHEIIHEM moJie. AHanu3 ypaBHeHuil. Kpusas Jlopenna.
Cnaboe nosne. CunbHOE 1ose

CrnioHTaHHbIE IEPEXO/bI

banaHcHble ypaBHEHUs

OnemeHTapHas TEOpUsl OTKPBITBIX ONTHYECKUX pe30HaTOpoB. [Ipononbubie Moabl. [lonepeunsie
MOJIbI

Jlo6poTHOCTH pe3oHaTOpa

BonHoBas Teopusi OTKPBITHIX PE30HATOPOB

Knaccugukarust OTKpBITBIX PE30HATOPOB

Cenexuys TUMOB KOJIEOAHUH B ONTHYECKOM PE30HATOpPE

KorepeHTHOCTh 1 MOHOXPOMATUYHOCTB JIA3EPHOTO U3IIy4CHHUS

PacxogumocTs na3epHbIX ydykoB. POKyCHPOBKa JIa3€pHBIX JIyden

EcTecTBeHHas MpHUHA CIEKTPAIBHBIX JIMHUM.

OnHOpoAHOE YIIMpPEHHE CHEKTPAJIbHBIX JUHUNW. HeolHOpogHOE yIIMpEHHE CIEKTpalbHBIX
JIMHUM

CxeMmbl QyHKIMOHUPOBAHUS TBEPIOTEIbHBIX J1a3€pOB

CucreMbl HakaukKy TBEPAOTENbHBIX JIa3€POB

banaHcHbIE ypaBHEHUS U PEXUM HENIPEPHIBHOM reHEpaLuu

Pexxum cB0OOIHOM TeHepauu

Jlazepsl ¢ Moaynsuueil 1oOpoTHOCTH pe3oHaTopa. CHHXPOHHM3AIUs MPOAOJBHBIX MOJ U
reHepanus yJIbTpaKOPOTKUX UMITYJIbCOB

Oco0eHHOCTH ra30B Kak aKTUBHOTO BELIECTBA [JJis J1a3epoB MeXaHU3Mbl BO30YKACHUS
ra3opaspsiIHbIX JIa3€pOB
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37. AToMapHbIN TreMi-HEOHOBBIN J1a3ep

38. MouiekysipHbIil J1a3ep Ha YIIIEKUCIIOM Tra3e

39. Knaccudukamnuss MoJ1 ONTHIECKUX BOJHOBOOB

40. BoysiHOBOHBIE MOJIBI TOHKOIIJIEHOYHOT'O BOJTHOBO1A. D¢ (dEeKTHUBHAS TOJIIHMHA BOJTHOBO A
41. I'panreHTHBIE TIIIaHAPHBIE BOJTHOBOIBI

42. BosHOBbBIEC ypaBHEHUS JJ1s TFIEHOYHBIX BOJIHOBOJIOB

43. Moppl TOHKOIIJIEHOYHOTO BOJTHOBO/IA IO JIEKTPOMAarHUTHOM TEOPUH

44. CpoiicTBa MOJ TOHKOIUIEHOYHOI'O BOJIHOBOIA

45. BosHOBbBIEC ypaBHEHUS JJIs1 TPAJAUEHTHBIX TUIaHAPHBIX BOJHOBOJIOB

9.1.3. Tembl 1aG0paTOpPHBIX padoOT

. Onpesnenenue 3IEKTPOONTHYECKUX TAPAMETPOB aHU3O0TPOIHBIX KPUCTAIIIOB.
HccnenoBanne OCHOBHBIX TapaMETPOB MOIYIIPOBOJHUKOBOTO Jla3epa
. [lonynpoBOAHMKOBBIE AETEKTOPHI ONITUYECKOTO U3JIyUEHHUS

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETro Y4eOHOro mpolecca.

HauaTp uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJIsipHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM Ay
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

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

[lo nucuumniavHe MOTyT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIIEKTPOHHOM
KypHAJIE M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

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

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJIOB

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronuxcs

MaTepHuaioB PE3yJIbTaTOB O0YUYECHUS
C HapylmeHusIMH cIyxa TecTsl, NUCEMEHHBIE IIperMy11eCTBEHHO TUCEMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI IIPOBEPKA

K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI
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C HapylIeHUSIMU 3pEHUS

CobecenoBaHue 110 BOIIpocam K
3a4eTy, OIpoc MO TEPMUHAM

[Ipenmy1iecTBEHHO yCTHas
IIpoBepKa (MHANBUYAJILHO)

C HapylIeHUsIMHA OTIOPHO-
JIBUTATEIILHOTO arlnapara

Pemienue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJbHBIE Pa0OTHI, MUCbMEHHBIE
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JTUCTAaHIIMOHHBIMU METOJIaMU

C orpaHUYCHUSIMHU T10
o01IeMe IUIIUHCKUM
[MOKA3aHUSAM

TecTbl, NMCEMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE paOOTHI,
YCTHBIE OTBETHI

[TpeumyieCTBEHHO MTPOBEPKa
METOAMH, OMPEICIITIOITUMHUCS
UCXOJISl U3 COCTOSTHUS
00ydaromierocss Ha MOMEHT
MPOBEPKH

9.4. MeToanuecKue peKOMEHAAIUN 110 OLEHOYHBIM MATEPUAJIAM [IJIfl JIUI C OTPAHUYEeHHbIMH

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCcCMaTpPUBACTCS
noctymnHasi popma npeaoCTaBICHHS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & IMEHHO:

— B mieuaTHoi hopme;

— B [1€YaTHOW (hopMe C yBETUUEHHBIM IIPHPTOM;

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIYX;

— IIPEJJOCTABJICHUE 33aJaHUS C UCIIOJIb30BAHUEM CYPIONEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEIMYHMBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [[is Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33JJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT ACCUCTCHTA,

— [PE/ICTaBJICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIMJIOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdhopManuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HX 30POBbSI H BOCHIPUATHS MH(DOpMALIUK:

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSIMHU OIMOPHO-ABUI'aTC/JILHOI'O allliapaTa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

[Ipu HEOOXOAMMOCTH JUISL JIMI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbS U MHBAJIUJIOB
MpolLeypa OLEHUBAHUS PE3YIbTATOB O0YUCHUS MOXKET TPOBOJAUTHCS B HECKOJIBKO JTAIIOB.

CornacoBaHa Ha noptane N2 76704

17



JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acemannu kadenps D11

npoTtokoa Ne01-23 or«13 » 1 2023 .
COI'TACOBAHO:
JIOMmKHOCTD Nunnmanel, pamumus Tloamuce
3aBemyroniuii Beiyckaromieit kag. D11 H.N. bypumos CormnacoBaHo,
393931b1-af66-45¢e5-
a537-c5831244e4ca
3aBenyroumii odecneunBatomnien kagd. 11 H.U. bypumos  CornacoBaHo,

393931b1-af66-45¢5-
a537-c5831244e4ca

N.0O. HayanbHUKa y4eOHOTO YIpaBIICHUS

N.A. Jlapuommna

CormnacoBano,
c3195437-a02£-4972-
a7c6-abbeelf21e73

9KCIEPTbBI:

JHouenr, xag. OI1 AWM. AxceHnon CormacoBaHno,
d90d5187-f1a9-4440-
b971-ce4f7¢994961

[Tpodeccop, xad. DI JL.H. Opnukos CormacoBaHo,
8afa57b7-3fcf-44bc-
922a-3¢c3f168876¢e6

PA3BPABOTAHO:

Homent, kag. DI B.. beikor Pazpaborano,

059722b9-8e1d-453e¢-
b2d2-c0d528ac&ebd

CornacoBaHa Ha noptane N2 76704

18



