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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

Bunpl yueOHoOI 1esTeIbHOCTH
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
OO0mas Tpyr0eMKOCTh (B 4acax) 144 144
Oo0mas TpyroemMkocTh (B 3.€.) 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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TToaroroBka u cmaua 36 DK3aMeH

OK3aMCHa

Hroro 90

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

CooTBeTcTBHE KOMMETECHINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUN
MpeACTaBICHO B TabuIEe S5.7.
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

[IepecuyeT cymMMBbl 6aniioB B TPAJUIIMOHHYIO U MEXAYHAPOJHYIO OIIEHKY MPEJCTABICH B TaOIHUIE
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. :
AGpuc, 2012. - 656 ¢ (manuuue B oubnuoreke TYCVYP - 42 7k3.).

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. MansieB B.A. OcHOBBI KBAaHTOBOM 3JIEKTPOHUKH U JIA3EPHON TEXHUKHU: YueOHOe nocoldue s
By30B. — 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 11 By30B, - M.: Beictiast mikona, 1991. — 191 c. (manuune B 6ubnuoreke TYCVYP - 52 ok3.).

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

1. UccnenoBanre OCHOBHBIX IMapaMETPOB MOJIYIPOBOAHUKOBOIO Jlazepa: MeToauueckue ykazaHus
Kk nabopatopHbiM paboram / B. . beikos, A. U. bamkupos - 2024. 14 c. [DneKTpoHHBIN pecypc]: —
Pexxum nmoctyma: https://edu.tusur.ru/publications/11019.

2. IlonynpoBOAHUKOBBIE NETEKTOPHl ONTUYECKOTO H3JIydeHHUs: MeToauueckue ykazaHUs K
nabopatopubiM paboram / B. U. beikoB, A. U. bamkupos - 2024. 12 c. [DnekTpoHHBIH pecypc]: —
Pexxum nmoctyma: https://edu.tusur.ru/publications/11013.

3. OIIPEAEJEHUE OJSJIEKTPOOIITUYECKUX ITAPAMETPOB AHU3OTPOIIHBIX
KPUCTAJIJIOB: MeTtonuueckue yka3zaHus K jjabopatopHbiM padotam / B. U. beikos - 2024. 17 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/11022.

4. KBAHTOBASA N OIITUYECKASA DJIEKTPOHUKA: Mertonnyeckue ykKazaHUsA K
MPAKTUYECKUM 3aHATHIM U 1O camocTositeabHor padote / B. . beikos, C. M. lllannapos - 2024. 47 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/11023.

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

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOIMYeCKHEe MaTepUaIIbl ISl CAMOCTOSITEIILHON U ayIMTOPHOIM PadOThl 00YYaIOLIHXCS
U3 YHCIa JIUI] ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 370POBbSI M HHBAJIH/IOB IIPEIOCTABIAIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHHYCHHUSM HUX 3[I0POBbS U BOCHPUATHSL HHOOPMALIUY.

JI1s JIMIL ¢ HApYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

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

[Ipu u3yuyeHUU OUCHUILIMHBI PEKOMEHIyeTCs 00palarhcsi K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa OoTKpHIT gocTyI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.
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8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnevyeHre JUCHUIITIHHbI
8.1. MaTepuajbHO-TeXHHYECKOE U MPOrPpaMMHOe oOecredeHue IJIsl JeKIUOHHBIX 3aHATHI

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHOW yueOHOM
Mebenblo. FiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U y4eOHO-HATIIAHbIE TTOCOO0US, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepI/IaJ]bHO-TeXHI/I‘leCKOC U IIporpammMHoOe o0ecneyeHue AJISI MPAKTHYIECKUX 3aHATHH

VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs AJIsl IPOBEACHUS 3aHATHN NMPAKTUUYECKOro THIIA,
ydyeOHasi ayAuToOpus IJs MPOBEACHUS 3aHATHHI J1abOopaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUS (BBINOJIHEHUS KYpPCOBBIX pabOT), MOMEILIEHUE JJs MPOBEACHUS TPYMNIOBBIX U
WHIUBUAYaNbHBIX KOHCybTanmii; 634034, Tomckas ob6nacte, T. Tomck, Bepmunauna ynuna, a. 74, 110
ayn.

Onucanue uMeroerocs 000pya0BaHus:

- JJaboparopusie cTeH b1 (6 1IT.);

- U3mepuTenbHbIe TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckast ckambst OCK-4;

- [lomemenue st XpaHeHus y4eOHOTo 000py10BaHMS;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaTopHbBIX padoT

VYyebnas naboparopusi: yueOHas ayIUTOpHUS JJIs MPOBEACHUS 3aHATUH 1a00OpaTOpPHOTO THUIIA;
634034, Tomckast obmacts, r. Tomck, Bepmununa ynuina, 1. 74, 111 ayg.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- YueOnsiit cteny "OnTuka" - 2 mrT.;

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

- Ucrounuk nuranus "Mapc";

- I'eneparop 1'5-54;

- 'eneparop ¢pynkunonansubiiit 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 MporpammHoe odecneyeHue IJ151 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIIOJIOKEHHBIE TIO 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, Bepmuauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000Py10BaHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.
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[lepeyeHb mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;
- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI 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 CeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aloUUXCs C HHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

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

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

Ha3Ba?::;§;;ii;ﬁ (rem) q;giﬁgfggr;;e ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
1 CsoiictBa anekTpomarauTHeIX |OITK-1 TectupoBanue IIpuMepHBIil IepeyeHb
BOJIH TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 OnucaHue KBaHTOBBIX OIIK-1 TectupoBanue [IpuMepHbIii TEpeUeHb
aHcamoOei TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
3 O6mwue Bonpocs! mocrpoenus |OITK-1 Jlaboparopnas Tembl 1a0opaTopHBIX pabOT
Ja3epoB pabora
TectupoBanue [IpumepHsIii nepeyeHb
TECTOBBIX 3a/laHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
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4 OCHOBHBIE THUIIBI JIA3€POB OIIK-1 JlaboparopHas Temb! m1abopaTopHBIX padoT
pabota
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeuenpb sK3aMeHAIIMOHHBIX
BOIIPOCOB
5 DnemenTsl ontodnekTpoHuku |OITK-1 JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN
OK3aMeH [lepeuyenpb sK3aMeHAIIMOHHBIX
BOIIPOCOB

[xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS T10

JAUCLUIIIINHE
®dopmynupoBka TpeOOBaHU K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHECHHE
yYMEHHE HABBIKOB
3 ot 60% 1o o0mye, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMATHYECKH | CHCTEMAaTHUECKOE
CYMMBI 0aJIIOB OCYIIECTBIIIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoporo) ot 70% no chopMUpOBaHHBIE, B 1I€JIOM B IICJIOM
89% ot HO CoZepKalue yCIIELLIHOE, HO YCIEUIHOE, HO
MaKCHUMaJIbHOM OTJIEbHbIE coJieprKalie coJieprKaliue
CyMMBbI 0auioB | mpoOaemMbl 3HaHUS OTJICIbHbBIE OTJIeIbHbIE
po0OeIbl yMeHue po0eIbI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHbBIE | CHOPMHUPOBAHHOE YCIELHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yYMEHHE CHUCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUSA MPUMEHECHHE
HABBIKOB

[IIkanma KOMIUIEKCHOM OLIEHKU C()OPMHPOBAHHOCTH KOMITCTCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mumma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUHA

Ouenka dopMynrpoBKa TPeOOBAHUM K CTETICHH KOMIIETEHITUN
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTeMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IEPKAHUSI CUCTEMHO, IPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HGﬁCTBHﬂX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

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

OB o E
a ——gu—==10
=
&' E &
§) ——gu—=10
) i ; -
g F A
B) G“——'-F‘E=D
ct™ sl
&E

2. B BHGKTpOMaFHHTHOﬁ BOJIHC BCJIMYHUHBI HaHpH)KeHHOCTCﬁ QJICKTPHUICCKOIO U MAarHUTHOIO
TTOJIEH CBSI3aHBI YPaBHCHUEM

a) H,=E,;

6) Hsrr =¥ Em;
E,

B) H.=r. = r
H.

) =B
3. Omnepartop A HaswmiBaercs CaMOCOMPSKEHHBIM (PMHUTOBBIM), €CIM JUIS JTIOOBIX JIBYX
byHKIMA ¥ H
a) 31{ au+a,y)= E‘Il;13{+ arii;
6) [ v AudV = [ WAV dV -
B) [ u, v, dV =0 (m = n);
r) [ uv,dV =1 {m=n)
4. OmnepaTop B NPOU3BOJBLHOM MPEICTABIECHUU SABIAETCS MATPULEHN, DIEMEHT KOTOPOH <y,

OMpeACIIACTCA BBIPAKCHUCM
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a) ‘_i.'r.'.v:| T J‘ww.' [-"k"'/: I:"n] lx
6) ‘{.'r.'.":l N IW-:“}W-F? X

B) Ay =<V A W

1) A = 21

5. COOTHOHJGHI/IC Haceln€HHOCTH ypoBHEH ( N, n N,). nns cpenpl, HaxoAAIIENCS B COCTOSHUM

TEPMOJMHAMHYECKOI0 paBHOBeCHS (YPOBEHD «1» — HUKHUM U «2» — BEpXHUN):

-

N N, E,—E |

a) e E}(pi T APl
g1 £ L AT ]
a.?||llr1 d_""llrl E‘_}F o b El

6) —=—Lexp

) A kT

) N, N, - E, +E

B) — = e
4] i T

r) &N =g,N,
6. BepoATHOCTB CIIOHTaHHOTO U3nydeHus (KodpduuuenT DWHmTERHA <41 ) 3aBUCUT OT YaCTOTHI

nepexoaa V Kak:

a)
6)

B) 17
I') HE 3aBUCUT OT V
7. B ancam0iie yacTHIl C IByMsI YPOBHSIMU SHEPrUH (IIEPBOHAYAIBHO HAXOASIIUMCS B COCTOSHUN
TEPMOJMHAMHYECKOI0 PABHOBECHUS ), IPU ONTUYECKON HAKaUKe HHBEPCHUIO HACEIEHHOCTEN!
a) MOXKHO CO3IATH IPH MANbIX MIOTHOCTAX JHEePrHH HAKAUKH 0
6) MOKHO CO3JATH IIPH OQNBIIHX o
B) MOAKHO CO3HATh IPH NFOOBIX p

r) CO3JATE HEBO3MOKHO B IPHHIHIE
8. YcimoBre yCTOMYMBOCTH OTKPBITOrO ONTHYECKOTO pe3oHaropa MiMHOM L ¢ pagumycamu

KPUBU3HBI 3epKaJ1 nu':
i

1—— ||1
e, .|

“*-.f

1—£ l1-
\ nJ '
B) Lﬂiniw‘:
r) L=r, L>n

a) 0< {1

o \-___-

6) 0<

..4
H-'|l“‘ll

|_|.

9. CooTHOIIIEHHE MEXIYy paarnycaMH KPHUBU3HBI CEPUUCCKUX BOTHYTHIX 3epkai ( 7 U '2 ) u

paccrosiHueM Mexay HuMu L (utiHA pe3oHaTopa) s MOTyKOH(OKAIBHOTO PE30HATOPA:
a) n=c,r2=2~L
6) F=0, =L
B) 1=l =L
r) y=r=2L
10. A66peBuatypa TEM ob6o3HayaeT
a) NPOAONBHYIO JIEKTPOMATHHTHYIO BOIHY
6) NONEPeuHYH0 3JIeKTPOMATHHTHYIO BOIHY
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11.

— e = = e e e
01N DNk~ W —

19.

20.
21.
22.

23.
24.
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) IPOMONBHYIO MOy Pe3OHATOpa
r) DONepeuHyIo MOIY Pe3oHATOpa

Mexann3moMm Hakauku B He —Ne nazepe sBisercs:

a) Ipolecc mepelat s 3HEPIHH H 3apAna o He™ aTomy Ne
6) Ipomecc nepemaym 3HeprHu oT He * atomy Ne

) BO3OY#IeHHE aTOMOB HEOHA 3MEKTPOHHBIM YIAPOM

r) MOrNolieHHEe KEAHTOB CBETa

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

[Ipunuun ycuneanss SMU

Ypasuenus Makcseinia B nuddepenimansaoit popme. MatepuanbHble ypaBHEHUS
OnHoMEpHOE BOJITHOBOE ypaBHeHUE. [1nockue ckanspHble BOJHBI. ['apMOHUYECKHE BOIHBI
[1nockast BoiHA, pacpOCTPaHSIOUIAsACs B IPOU3BOJILHOM HAIPABICHUN

OM nocKkre BOJIHBI

[Tonsipuszanus MIOCKUX BOJH

3akoH coxpaHeHus sHepruu. Bekrop [loliHTuHra

BosHoBo# naker. ['pynnoBas ckopocTb

[IpencraBnenust pyHkuuu coctosiHusl. Bekrop cocrosinusi. COBEKTOpP COCTOSTHUS
OrnepaTopbl B TPOU3BOJIBHOM MPEICTABICHUN

. Onpenenenue cpenHux BeauduH. OnpeneaeHue TOYHOTO PEIICHHs (PU3HUSCKOM BEIIMYHNHBI

. HucTerit ancam61sb. CMenIaHHbIid aHcaMO1b. MaTpuIia MiI0THOCTH.

. CBoiicTBa MaTpHIlbl IUIOTHOCTH.

. YpaBHEHUS IBUKECHUS JIJISI MATPUILHI TITIOTHOCTH

. TepMocTaTupoBaHHBII aHCAMOJIb B COCTOSIHUU TEPMOTUHAMUYECKOTO PABHOBECHS

. Onucanue penakcaruu

. OO1iee ypaBHEHHE JJI1 MATPUILIBI TNIOTHOCTH

. JAByXypoBHEBas cucTemMa aToOMOB BO BHelIHEM nosie. OCHOBHbIE ypaBHEeHUsA. BeposTHOoCTH

MHIYLIUPOBAHHBIX NIEPEXOJ0B
JByXypoBHEBasi cucTemMa aTOMOB BO BHEIIHeM nosie. AHanu3 ypaBHeHuid. Kpusas Jlopenna.
Cnaboe mroire. CunbHOE I0JIe

CrnoHTaHHbIE MTEPEXOIbI

banancHble ypaBHEHUS

DJieMeHTapHasi TEOPUsl OTKPBITHIX ONTUYECKUX pe30HATOPOB. [IpoaonbHbie Mobl. [lonepeunbie
MOJIBI

JloO6poTHOCTH pe3oHaTopa

BonHoBast Teopusi OTKPBITHIX pE30HATOPOB

Knaccudukanust OTKpBITBIX PE30HATOPOB

Cernekius TUTIOB KOJICOAHHMI B ONITHYECKOM PE30HATOPE

KorepeHTHOCTh U MOHOXPOMATUYHOCTD JIA3€PHOTO U3ITyUYECHHS

PacxoaumocTs nazepHbIX My4koB. POKYCUPOBKA JIA3€PHBIX JIydeil

EcrecTBeHHas mupuHa CIEKTPaIbHbIX JIMHUH.

OIHOpPOHOE YIIMPEHHE CHEKTPAIbHBIX JUHUI. HeolHOponHOE ymIMpeHHe CIEeKTPaIbHBIX
JINHUHN

Cxembl (QyHKIIMOHUPOBAHUS TBEPIOTEIBHBIX JIa3ePOB

CucrteMbl HaKayKH TBEPAOTEIbHBIX JIA3€POB

banaHcHble ypaBHEHHS U PEKUM HETIPEPBIBHOW reHEepaluu

Pexxum cBOOOIHOM TeHEpaIu

Jlazepsl ¢ Monynsaiueit 1o6potHoCcTH pe3oHaTopa. CHHXPOHU3ALHS MPOJOIBHBIX MO H
reHepalys yabTPaKOPOTKUX UMITYIbCOB

OcobOeHHOCTH Ta30B Kak aKTHBHOTO BEIIECTBA s jJa3zepoB MexaHU3MBI BO30OYKICHUS
razopaspsiiHbIX J1a3€pOB

ATOMapHBIi TeInii-HEOHOBBIH J1a3zep

MonekynpHbIii J1a3ep Ha YIJIEKUCIOM ra3e

Knaccudukamnmst MoJT ONTHYECKUX BOJHOBOOB

BoaHOBOIHBIE MOIBI TOHKOTUICHOYHOTO BOJTHOBOIA. DD PEKTUBHAS TOJIIIMHA BOJIHOBOA
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41. I'panreHTHBIE TIIIaHAPHBIE BOJTHOBOIBI

42. BosHOBbBIEC ypaBHEHUS JJIS1 TFIEHOYHBIX BOJIHOBOJIOB

43. Mopbl TOHKOIIJIEHOYHOTO BOJTHOBO/IA IO AJIEKTPOMAarHUTHOW TEOPUH
44. CpoiicTBa MOJ TOHKOIUIEHOYHOI'O BOJIHOBOIA

45. BosHOBbBIEC ypaBHEHUS JJIs1 TPAJAUEHTHBIX TUIaHAPHBIX BOJHOBOJIOB

9.1.3. Tembl 1a00paTOPHBIX padoOT

—_

. Onpesnenenue 3IEKTPOONTHYECKUX TAPAMETPOB aHU3OTPOIHBIX KPUCTAIJIOB.
. MccnenoBanue 0OCHOBHBIX apaMeTPOB MOJYIPOBOIHUKOBOTO Jla3epa
. [lonmynpoBOAHMKOBBIE AETEKTOPHI ONITUYECKOTO U3JIyUEHHUS

W N

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraliei caMmoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTps uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamoctosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIET0 OCBOEHUS MaTepHraia HeoOX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU UHTEPHET-NIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

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

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIIEKTPOHHOM
KypHaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3/10POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3J10POBbSI U MHBAJIUJOB

Buapl 7onOMHUTENBLHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaroniuxcs

MaTepHaoB pe3yJabTaToOB 00yUYeHUs
C HapylmeHusIMH cIyxa TecTbl, NMCbMEHHBIE [IpenmyniecTBEHHO TMCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI IIPOBEpKa
K 3a4€Ty, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOIpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUYAJIBHO)
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C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4eHUSIMHU 110
0o01IeMe IUIITHCKUM
MOKa3aHMUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS

HACXOS U3 COCTOSIHUSA
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacCTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPpEIycMaTPUBAET MpeaocTaBleHne nHPopMauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpU(TOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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