MUHUCTEPCTBO HAYKHU U BBICIIIET'O OEPABOBAHU ST POCCUMCKOM ®EJEPALIMNA

OEJNEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/KETHOE OBPA30BATEJ/IBHOE
YUYPEXJIEHHUE BBICIIEI'O OBPA3OBAHUA
"PSISAHCKH T'OCYJIAPCTBEHHBINA PAIUOTEXHUUYECKHWI YHUBEPCUTET UMEHHA
B.®. YTKUHA"

COI''TACOBAHO YTBEPXIAIO
3aB. BhINTycKaromiel kadenpob IIpopekrop no YP
A.B. Kopsuxko

JlazepHbie 1 BOJIOKOHHO-ONITHYECKHE YCTPOHCTBA

paboyas nmporpaMma AUCHUILIMHBI (MOTYIIs)

3akperuiena 3a kadenpoi DJIeKTPOHHBIX MPUOOPOB
Y4eOHblii ian 11.03.04 23 00.plx
11.03.04 DnekTpoHrKa U HAHOAJIEKTPOHHKA
Kpanuduxanus OakaJjaBp
Dopma 00ydeHus O4HasA
OO61as Tpy10eMKOCTh 53ET
PacnipeniesieHne 4acoB THCHUILUIHHBI IO ceMecTpaM
Cewmectp
(<Kypc>.<Cemectp Ha 7 4.1)
Kypee>) Uroro
Henens 16
Bun 3ansatuit VI PIT VI PIT
Jlexmn 48 48 48 48
JlaGopaTopHbie 32 32 32 32
IpakTnueckue 16 16 16 16
MHas koHTaKTHas 0,35 10,35 10,35 10,35
pabora
KoncynbrupoBanue |2 2 2 2
nepes 9K3aMEeHOM U
MIPaKTUKOU
Uroro ayn. 98,35 198,35 198,35 198,35
KonrakrtHas pabora 98,35 198,35 198,35 198,35
Cam. pabora 37 64 37 64
Yackl Ha KOHTPOJIb 44,65 153,65 44,65 |53,65
Uroro 180 216 180 |216

r. Ps3ann



[Iporpammy cocraBuii(u):

0. pusz-mam.n., npo@., Yupkurn Muxaun Buxmoposuy

Pabouast nporpamMma JUCHUITIHHBL

JlazepHbIe H BOJIOKOHHO-ONTHYECKHE YCTPOiicTBa

paspaborana B coorBerctBuu ¢ ®I'OC BO:

®I'OC BO - bakanaBpuart 1o HampasieHHIo noarotoBku 11.03.04 DnekTpoHuKa U HAHORJIEKTpOHUKA (Iprka3 MuHoOpHayku Poccun
o1 19.09.2017 r. Ne 927)

COCTaBJICHA HA OCHOBaHUY y4eOHOTO IIaHa:
11.03.04 DnexTpoHKKa 1 HAHOIJIEKTPOHHKA
YTBEP)KJEHHOI'0 y4EHBIM cOBETOM By3a oT 28.04.2023 nportokon Ne 11.

Pabouas mporpamma ogoOpeHa Ha 3aceJaHnH Kadeapel
DJIeKTPOHHBIX IPHOOPOB

IIporokon ot 26.05.2023 r. Ne 5
Cpok neiictBus nporpammsl: 2023-2027 yu.r.
3aB. kadeapoit Yupkun Muxaun Buktopouy



Buzuposanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay

Pabouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa 11
ucronderus B 2024-2025 yueOGHOM rofy Ha 3aceIaHuy Kadheapbl
DJIeKTPOHHBIX IPHOOPOB

IIporokon ot 2024 1. Ne

3aB. kadenpoit

Buzuposanue PII/] 1151 ucniosiHeHHsI B 0YepPeIHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, o0CyxieHa U 0100peHa JuIst
ucnonHeHus B 2025-2026 yueOHOM roay Ha 3aceaHuu Kadeaphl
DJIeKTPOHHBIX IPHOOPOB

IIporokom ot 2025r1. Ne

3aB. kadenpoit

BuzupoBanue PII/] 1151 ucnosiHeHHs: B 04epeTHOM Y4€OHOM IOy
PaGouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa I
ucnonuenus B 2026-2027 yueOHOM roy Ha 3acelaHuu Kadeapsl
DJIeKTPOHHBIX IPHOOPOB

IIporokom ot 2026 r. Ne

3aB. kadenpoit

BuzupoBanue PII/] 1151 ucniosiHeHHsI B 0YepeIHOM Y4eOHOM roay

PaGouas nporpamma repecMoTpeHa, 00CyK/1eHa U 0100peHa s
ucrondenus B 2027-2028 yueOHOM rofy Ha 3aceIaHuy Kadheapbl

DJIeKTPOHHBIX NPHOOPOB

IIporokom ot 2027 1. Ne

3aB. kadenpoit




1. IEJIM OCBOEHMS JUCIHUILIMHBI (MOLYJIST)

1.1

(l)OpMI/IpOBaHI/Ie CUCTEMATHYECCKHUX 3HAHUH O Jla3epax, Ja3€pHbIX U BOJIOKOHHO-OIITHYCCKUX yCTpOﬁCTBaX, MpeaHa3HauYCHHbIX
JUIA Iepeaain u O6pa6OTKI/I I/IH(i)OpMaI_(I/II/I, I/ISMCPCHI/Iﬁ (bI/ISI/I‘wIQCKI/IX BCJIMYHMH, JIOKAllUHU, CUCTEM YIIPABJICHUSA U HaBUT'allUH,
HCCIICIOBAHUM Opr)KaI'OHIeﬁ Cpeabl, 3alIMCHA U BOCIIPOU3BCACHHU A I/IH(l)OpMaHI/II/I C ITOCJICAYIOIUM HCII0JIb30BAHHUEM
TIOJTY4YCHHBIX KOMITCTCHIIUH npu pa3pa60TI<e, MpOU3BOACTBC U IPUMCHCHNU B yCTpOfICTBaX COBpeMeHHOI‘/’I ONTHUYECKOMN
3JICKTPOHUKU, HAHORJICKTPOHHUKH U na3epH0171 TCXHUKMU.

1.2

3a1aun TUCIUIIINHEL:

1.3

— M3y4EHHUE OCHOB ()YHKLIMOHUPOBAHUS, IPUHLIUIIOB [IOCTPOCHUSI U OCHOBHBIX XapaKTEPUCTUK JIa3EPHBIX U BOJIOKOHHO-
OIITMYECKUX YCTPOICTB,;

1.4

- (l)OpMI/IpOBaHI/Ie HayY4YHOI'O oaxoJa K u3y4€HHIO KBAHTOBBIX U OINTO2JICKTPOHHBLIX HpI/I60pOB, HaBbIKOB PCIICHUA
TCOPETUYCCKUX U NNPAKTUUCCKUX 3aJa4 UX KOHCTPYUPOBAHUS,

1.5

- U3YYEHHE METOJIOB pacueTa ONTHYECKUX PE30HATOPOB M 3aKOHOB NPe00pa30BaHMs JIa3ePHBIX MTYYKOB ONTHYECKUMU
3JICMEHTaMH,

1.6

— (l)OpMI/IpOBaHI/Ie 3HaHPII>i, yMCHHﬁ Y HaBBIKOB B 00JIaCTH MaTepUuaIoB U TEXHOJIOTUH ONTHYECKUX BOJIOKOH, BKJIFOYast
AKTUBHUPOBAHHBIC BOJIOKHA JJIsSI OITHYCCKUX yCPIJ'IPITeJ'Ieﬁ, q)OTquBCTBI/ITeJ'IBHBIG OINTUYCCKHUEC BOJIOKHA U 6p3rr03c1<ne
PCIICTKHU IJIs CIICKTPAJIbHBIX (bPIJ'IproB 1 MYJIbTHIIJICKCOPOB,

1.7

— U3Y4YCHUC IIPUHIUIIOB ﬂeﬁCTBHH BOJIOKOHHO-ONTUYCCKUX JAaTYUKOB, JIa3€PHbIX HU3MCPHUTCIIBHBIX ychOﬁCTB, OIITUYCCKUX
OJIMKHETIOIBHBIX MUKPOCKOIIOB;

1.8

— U3YYCHHUC CTPYKTYPHI U IPUHIIMIIA pa6OTBI BOJIOKOHHO-OIITUYCCKUX U JIa3€PHBIX TMPOCKOIIOB, JINAAPOB U JIa3C€PHBIX
CKaHEPOB, JIA3CPHO-JIYUCBBIX CUCTEM TCIICMCTPUHU;

1.9

— U3Y4YCHHUC JIA3CPHBIX METOAO0B 3allMCH U BOCIIPOU3BCACHUSL OINTHYECKON I/IHq)OpMaLII/II/I;

1.10

— l'IpI/IO6p€T€HI/IC MPaKTUYCCKUX HABBIKOB I/ISMepeHI/Iﬁ XapaKTCPUCTUK ONTUICCKUX BOJIOKOH U MapaMETPOB KOMIIOHCHTOB
BOJIOKOHHO-OITHYCCKHUX JIMHUI CBS3HU.

2. MECTO JUCHUATUIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Huxn (pazgen) OIT: |Bl .B

2.1

TpeGoBaHus Kk NpeJBapUTe/IbLHOI MOArOTOBKE 00y4aloIerocs:

2.1.1

Jannas aucnuruinHa 6a3upyeTcsl Ha 3HAHHUAX, TOJTYYSHHBIX MTPU U3YYEHUH CISIYIOIUX AUCIMILIMH y4eOHOro IiaHa:
«CxemoTexHHKa, « TerioBbIe MPOLECChl B AIEKTPOHUKEY, «DIIEKTPOMAarHUTHbIE 1OJIsl ¥ BOJIHBL. U.2», « TBepaoTenbHas
JNIEKTPOHHKAY, « TEXHOIOTHYECKHE MTPOIIECChl HAHOIEKTPOHUK Y, «[{rudpoBas 06paboTka CUTHATIOB B AJICKTPOHHBIX
YCTpOHCTBAX».

2.1.2

Jlo Hauana u3y4eHus: yueOHOU JUCHUILTMHBI 00Yy4atoLIrecs TOJDKHBIL:

2.1.3

3HATh: OOIIKE pa3/Ielibl BHICIICH MaTeMaTUKH (AU QepeHIIHATbHOE U HHTEIPATbHOE UCUMCIICHNUE), pa3ieibl (PU3HKU
(MexaHuKa, 3JIEeKTPUYECTBO U MarHeTU3M, aTOMHas (pU3KKa, MOJIEKYIIsIpHas PU3UKA), 3aKOHOMEPHOCTH B3aUMOJACHUCTBUS
ONTUYECKOT0 U3JY4YECHUS C KBAHTOBBIMU CHCTEMaMH, OCHOBHYIO HAYYHYIO U TEXHUYECKYIO TEPMUHOJIOTHIO B 00JIaCTH
KBAHTOBOM DJIEKTPOHUKH, MPAKTUYECKHUE TPUMEHEHUsI IPHOOPOB KBAHTOBOM M ONTHYECKOM 31eKTpoHuKH. [Ipeanonaraercs,
YTO CTYJEHTAMH PAHEE YCBOEHBI SHEPreTUUECKUE TUAarPaMMbl METAJIOB, MOJYIPOBOIHUKOB U TUIJIEKTPUKOB, IIOHATHS
nuddy3uu U NOABIKHOCTH HOCUTENEH ToKa, 1M Yy3HOHHOTO U Apei(oBOro TOKOB, MEXaHU3MbI TEHEPALIMU U
PEKOMOMHAIMH TIOJBIKHBIX HOCUTENIEH 3apsi/ia B TONYIIPOBOJIHUKAX, (PYHKIIMU pacpeeNeH s 110 SHEPT UM, YPaBHEHUS
Makcgenia, 3aKOHbl TEOMETPUYECKON U BOTHOBOW ONTHKH.

YMETh: IPUMCHSATH Ha MMPAKTUKE OCHOBHBIC ITPUEMBI U [IPOIrPaMMHBIC CPEICTBA O6pa6OTKI/I U NIPpCACTABJICHUA JaHHBIX B
COOTBETCTBHH C 3aJ1a4€i UCCIICA0BAHUS XapaKTCPUCTHK U IMapaMETPOB HpI/I60pOB ONTUYECKON U KBAHTOBOM 3JICKTPOHUKH,

BJIaACTh. HABBIKAMU pa6OTBI C COBPCMECHHBIMH LIPI(l)pOBBIMI/I HU3MCPUTCIIbHBIMHA HpI/I60paMI/I, HU3MCPUTCIIbHBIMHA
TCXHOJIOT'MAMHA U NAKETaMH IPUKJIaJHBIX IIPOrpaMM.

2.2

Jucuunaunsl (MOYJIM) U NPAKTHKH, JIS1 KOTOPBIX OCBOEHHE TAHHOH TUCHUILUINHBI (MOIYJIs1) HEOOX0AMMO KaK
npejLIecTBYyoOLIee:

2.2.1

BrInonHeHne U 3a1uTa BEITYCKHON KBATH()UKAIIMOHHOH paboThI

222

HasepHLIe TCXHOJIOI'MH B IIPOMBINIJICHHOCTH

223

MHKpOHpOHeCCOpI)I B 3JICKTPOHHBIX ycT‘pOI;‘ICTBaX

224

Hpe)l}lI/IH.HOMHaﬂ IpaKTUKa

2.2.5

HpOI/ISBO)ICTBeHHaﬂ IpaKTUKa

2.2.6

CBETOBBIC TEXHOJIIOTHH

3. KOMIIETEHIIMH OBYYAIOIIET' OCsl, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHMSA TUCIIUILINHBI

(MOJLYJIST)

MK-2: Cnnocoden aHAIU3UPOBATH, CHCTEMATH3HPOBATH U 00001aTh Pe3y/IbTAThI HCCJIE0BAHUI NPUOOPOB, CXeM, YCTPOICTB 1

YCTAHOBOK 3JICKTPOHUKH B HAHOIJICKTPOHUKH PA3JINYHOI0 q)yHKHHOHaJ’leOFO Ha3HA4YCHUA

IIK-2.1. AHaJuM3upyeT HAYy4YHbIe JaHHbIE, Pe3y/bTAThI IKCIIEPHMEHTOB M HAO/II01eHU I




3HaTh

COBpPEMEHHBIE MMapaIurMbl U MPoOJIEMbI B 00JIACTH pacyeTa U aHaJIn3a ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX TPUOOPOB; 0COOEHHOCTH
COBPEMEHHOTI'0 3Tara pa3BUTHs HAYKU 00 ONTHUKO-3JIEKTPOHHBIX MPUOOpaxX U MPAKTUKU MX MPUMEHEHHUS.

YMmers

aHAJIM3UPOBATh (PU3UYECKYIO CYHIHOCTh MPOILIECCOB MPU PACIPOCTPAHEHUH DIIEKTPOMATHUTHBIX BOJIH B OITHKO-3JIEKTPOHHBIX
pubOpax, B TOM YUCIIE TIPU MCIOJIB30BAHUH WX B PA3JIMYHBIX IPHUOOPAxX 3IEKTPOHHON TEXHUKH; a1allTUPOBATh COBPEMEHHBIE
METO/IbI pacyera AaHHBIX MPOIECCOB K MOTPEOHOCTIM AJIEKTPOHUKH U HAHO3JIEKTPOHUKH.

Baapern

METO/IaMH NPUMEHEHHSI COOTBETCTBYIOIIETO (PM3UKO-MATEMAaTHYECKOr0 anrmapara Jjisi pacueTa U aHaIu3a ONTHKO-3JIEKTPOHHBIX
pudopoB.

IIK-2.2. CucremaTu3upyer 1 000011aeT pe3y/IbTaThl HCCJIEA0BAHUI TPHOOPOB, CXeM, YCTPOICTB U YCTAHOBOK 3JIEKTPOHUKHU U
HAHOYVIEKTPOHUKH PA3TMIHOro GyHKIMOHAIBLHOI0 Ha3HAYEHNS, MPE/ICTABIIsIeT MATEPHAJIBI B BHAE HAYYHBIX OTYETOB,
nyoIMKaluii, npe3eHTanui

3HaTh

METO/IbI IOMCKA U aHAJIM3a HAyYHO-TEXHUUECKOW HH(OpMaIy B 00JIaCTH UCCIIEOBAHUS ONTHKO-3JIEKTPOHHBIX PUOOPOB C
WCIIOJIb30BaHUEM COBPEMEHHBIX IPUOOPOB U YCTPOKCTB.

YMmers

CaMOCTOSITENIbHO OCYIIIECTBIIATh MOMCK MH(OPMALIMU O COBPEMEHHBIX CIIOC00aX MCCIIEOBAHHS ONTHKO-3JIEKTPOHHBIX PHOOPOB €
WCIIOJIb30BaHUEM COBPEMEHHBIX IPUOOPOB U YCTPOKCTB.

Baapern

MeTOoIaMu paboThI ¢ yueOHOW, HAYUYHOH JINTepaTypoid, MyOJIMKAIMsIMU B HAYUHBIX XKypHaiax u cetd VIHTepHeT B 00acTu
OINTHUKO-3JIEKTPOHHBIX MPHOOPOB C HCIIOIB30BAHUEM COBPEMEHHBIX MPHUOOPOB U YCTPOUCTB; CIOCOOAMU OCMBICIICHHS U
KPUTHYECKOr0 aHaJIn3a Hay4HOH MH(OpMAaIHH.

ITK-4: CnocoGeH pa3padaTbIBaTh MUKPOBOJIHOBbIE, ONTHYECKHE U ONTO-3JIeTPOHHbIE NPUOOPLI U KOMILIEKChI

ITIK-4.1. PazpataTbiBaeT (PYHKIUHOHAJILHbIE M CTPYKTYPHBIE CXeMbl MUKPOBOJIHOBBIX, ONITOTEXHUYECKUX, ONTHYECKUX H
ONITHKO-3JIEKTPOHHBIX NIPUGOPOB U KOMILJIEKCOB

3HaTh

MpaBHjIa KOHCTPYHPOBAHUS ONTOTEXHUKH, ONTHYECKUX M ONTHKO-3JIEKTPOHHBIX TPUOOPOB U KOMILJIEKCOB.

YMmerns

paboTaTh ¢ HOMEHKJIATYPOH U THIIAMHU KOMIUIEKTYIOIUX H3/ICITHH.

Baapern

HaBBIKAMHU pa3pabOTKU CTPYKTYPHBIX CXEM ONTOTEXHHKH, ONTHYECKUX M ONTUKO-3JIEKTPOHHBIX PHOOPOB U KOMILJIEKCOB C
omnpeseneHrneM GU3NIECKUX NPUHIIUIIOB ISHCTBUS YCTPOWCTB, UX CTPYKTYP M YCTaHOBJICHMEM TEXHHUYECKHX TpeOOBaHUI Ha
OTJEIbHBIE OJIOKHA U DJIEMEHTEHI.

ITIK-4.2. IIpoBoauT pacyeT NapaMaeTPoOB MHKPOBOJHOBBIX, ONITHYECKHUX H ONITHKO-3JIeKTPOHHBIX NIPUOOPOB HA OCHOBE
3HaHHU# 0 UX (pU3MUECKOM NPUHIHUIIE JeHCTBHSA

3HaTh

MpaBHJIa MPOSKTUPOBAHKS ONTOTEXHUKH, ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX MPHUOOPOB U KOMILIEKCOB.

YMmern

paccYUTHIBATh MapaMeTPhl ONITUKO-3JIEKTPOHHBIX, MEXaHUYECKUX OJIOKOB, Y3JI0B U JIETAJICH.

Baapern

HaBbIKAMHU pa3pabOTKH (YHKIHMOHAIBHBIX CXEM ONTOTEXHHUKH, ONTHYECKUX M ONTUKO-3JIEKTPOHHBIX IPUOOPOB M KOMILJIEKCOB C
onpeneneHrneM GU3NIECKUX NPUHIIUIIOB ISHCTBUS YCTPOUCTB, UX CTPYKTYP M YCTaHOBJIEHMEM TEXHUYECKHX TpeOOBaHUI Ha
OTAEIbHBIE OJIOKHA U DJIEMEHTEHI.

B pe3yabrare ocBOeHUs TUCUMILINHBI (MOLYJIS) 00Y4AIOUIUICH 10JKEH

3.1|3naTn:

3.1.1|pusnueckue u MaTeMaTHYECKUE MOJIENIN PACTIPOCTPAHEHHUS ONITHYECKOT0 U3JIy4EHHS B CBOOOHOM MPOCTPAHCTBE U
ONTHYECKOM BOJIOKHE, 3aKOHBI IIPe00pa30BaHKs J1a3epHBIX TyYKOB ONTHYECKHMH SJIEMEHTAMU ITTaCCHBHBIX M aKTUBHBIX
KOMITOHEHTOB BOJIOKOHHO-ONTUYECKUX YCTPONUCTB; METO/ABI U IPUOOPHI ISl SKCIIEPUMEHTAIBHOTO UCCIIEI0BaHUS
XapaKTEPUCTUK ONTHYECKUX BOJIOKOH, CIIOCOOBI MOJIYJISILIMM JTOOPOTHOCTH ONTHYECKUX PE30HATOPOB, METOIbI 1
0co0eHHOCTH IpeodpazoBaHus HHHOPMAIMHY, TIEPEHOCUMON ONTHYECKHUMHU BOJTHAMH, B SJIEKTPUYECKUE CUTHAJIBI.

3.2|Ymern:

3.2.1 MOACINPOBATH XapaKTCPUCTUKH ONITUYCCKUX BOJIOKOH, pAaCCYUTBIBATH ONITHICCKUC PE30OHATOPBI U BOJIOKOHHO-OIITUYCCKUEC
CHUCTEMBI, B TOM YHUCJIC C IPUMCHCHUEM CTAaHAAPTHBIX MPOIrPaAMMHBIX CPEACTB; U3MCPATH XapaKTCPUCTHKH ONTUICCKUX
BOJIOKOH M IMTACCHUBHBIX 3JICMCHTOB OIITUYCCKHUX ychOﬁCTB.

3.3|Bmanern:

3.3.1{cnocobamu NpoeKTUPOBAHMS ONTHYECKUX CUCTEM U BOIOKOHHO-ONTUYECKUX YCTPONUCTB; HABBIKAMU IIPUMEHEHUS
HU3MEPUTEIIBHBIX YCTPONUCTB /IS ONPEAEIEHHS XapaKTEPUCTUKU ONTHYECKUX BOJIOKOH, J1a3ePHBIMU METOJJAMH PETUCTPALIUU
PACCTOSIHUM, TepeMEeLeHUH, TMHEHHBIX U YTJIOBBIX CKOPOCTEH, YCKOPEHUi, penbeda MoBepXHOCTH.




4. CTPYKTYPA U COJEPKAHME IMCOUILINHBI (MOIYJIST)

Kon HaumenoBanue paszenoB u Tem /Buj 3ansatusi/| Cemectp /| HacoB | Kommneren- | Jluteparypa ®opma
3aHATHSA Kvpc 10011 KOHTDOJS
Pazpean 1.

1.1 Ontuyeckye pe3oHaTOPbl U METO/IbI UX pacueTa 7 0
/Tema/

1.2 J1o6poTHOCTH pe30HATOpa, OCHOBHBIE IIPUUMHBI 7 8 [K-2.1-3 [JI1.7 JI1.6 JI1.5 OK3aMeH
oTepb. TuIbl U KIacCUPUKAIMS OTKPBITBIX [K-2.1-y [JI1.1 JI1.4 JI1.3
PE30HATOPOB, YCIOBHE U AUArpaMma ux [IK-2.1-B  |JI1.2J12.1 JI2.5
ycroituuoctu. [IpofonbHbIe U MonepeyHbie [K-2.2-3 [JI2.6 JI12.4 J12.2
BU/IbI KOJIEOAHUH (MOJBI) OTKPBITHIX [K-2.2-¥ JI2.3J13.1
pe30HATOPOB. METOABI CENEKIUH MOMEPEUHBIX U [1IK-2.2-B 312233
IIPOOJBHBIX MOJ. ['ayccoBbl MyUKH, I1K-4.1-3
KOMIIJIEKCHBIH [TapaMeTp rayccoBa Iy4ka u I1IK-4.1-Y
3aKOHBI €ro NpeodpazoBaHusl B CBOOOIHOM [1K-4.1-B
IIPOCTPAHCTBE U B JIMH3€E. Pacuer rayccosa mmyuka I1K-4.2-3
B YCTOHYMBOM pe3oHaTope. CBs3b MapaMeTpoB [1K-4.2-Y
rayccoBa Iy4ka c TeOMEeTpUel pe3oHaTopa. [1K-4.2-B
CriekTp cOOCTBEHHBIX YAaCTOT ONTHUYECKOIO

1.3 J1o6poTHOCTH pe30HATOpa, OCHOBHBIE IIPUUMHBI 7 6 [K-2.1-3 [JI1.7 JI1.6 JI1.5 OK3aMeH
noTepb. Tumsl u kaccu(UKaus OTKPBITHIX [K-2.1-y [JI1.1 JI1.4 JI1.3
PE30HATOPOB, YCIOBHE U AHarpaMma ux [IK-2.1-B  |JI1.2J12.1 JI2.5
ycroituuBoctu. [IpofonbHbIe U MonepeyHbie [K-2.2-3 [JI2.6 JI12.4 J12.2
BUIbI KOJIE0aHUH (MOJBI) OTKPBITHIX [K-2.2-¥ JI2.3J13.1
pe30HATOPOB. METOABI CENEKUY MOMEPEUHBIX U [1IK-2.2-B 3122 33
IIPONOJBHBIX MOJ. M3yueHne KOHCIIEKTA JIEKIN. I1K-4.1-3
/Cp/ IK-4.1-Y

I1K-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B

1.4 I"ayccoBbl My4yKH, KOMIUIEKCHBIN NTapaMeTp 7 6 IK-2.1-3 [JI1.7 JI1.6 JI1.5 OK3aMeH
rayccoBa IydKa U 3aKOHBI ero IpeoOpa3oBaHus B [K-2.1-y [JI1.1 JI1.4 JI1.3
CBOOOIHOM IIPOCTPAHCTBE U B JINH3E; PAcUeT [IK-2.1-B  |JI1.2J12.1 JI2.5
rayccoBa ITy4ka B yCTOHYMBOM pe3oHaTope. /I1p/ [K-2.2-3 [JI2.6 JI12.4 J12.2

IK-2.2-Y JI2.3J13.1
I1K-2.2-B 213233
I1K-4.1-3
I1K-4.1-Y
I1K-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B

1.5 Jlazepubie nuonst /Tema/ 7 0

1.6 ITpuHIMI TOCTPOEHUS HHXKEKLIMOHHOTO JIazepa 7 8 IK-2.1-3 [JI1.7 JI1.6 JI1.5 DK3aMeH
Ha 6a3e p-n nepexoja B MOJYIPOBOJHUKAX C [K-2.1-y [JI1.1 JI1.4 JI1.3
MIPSIMON CTPYKTYPOH IHEPreTUIECKHUX 30H. [IK-2.1-B  |JI1.2J12.1 JI2.5
OCOo0EHHOCTH ONTUYECKOrO ITydKa, [K-2.2-3 [JI2.6 J12.4 J12.2
(bopMUpYyeMOro B JIa3epHbIX TUOAAX. [K-2.2-¥ JI2.3J13.1
OCcO0EHHOCTH aKTUBHOMW CpEJIbl U MPEUMYLIECTBA [1IK-2.2-B 3122 33
JIa3epOB Ha reTepocTpyKTypax. KoHcTpykumu [1K-4.1-3
JIa3€pHBIX IMOJ0B HA JBOMHBIX [IK-4.1-Y
reTepPOCTPYKTYpax; CTPYKTYpPBI C HAlIPaBICHHBIM I1IK-4.1-B
YCWJIEHHEM U C BEPTUKAJIBHBIM PE3OHATOPOM. [1K-4.2-3
PopMHpOBaHKUE ONTUYECKOI'O ITyYKa B [1K-4.2-Y
MPOMBIIICHHO BBITYCKaEMBIX JIa3EPHBIX JHO/IAX. I1K-4.2-B

VYCTpoiiCcTBO M KOHCTPYKINH JIa3€PHBIX MOIYJIEH.




1.7 ITpuHIMI TOCTPOEHHS HHXEKLIMOHHOTO JIa3epa Ha 6 IK-2.1-3 JI1.7JI1.6 DK3aMeH
6aze p-n nepexona. OcoGEHHOCTH aKTUBHOM CPEbl [K-2.1-y JIT.S JI1.1
U IIPEUMYILIECTBA J1a3€POB HA FETEPOCTPYKTYpaXx. I1IK-2.1-B JI1.4 J11.3
KoHcTpyKImu J1a3epHbIX TMOI0B Ha ABOMHBIX [K-2.2-3 |JI1.2J12.1 JI2.5
reTepPOCTPYKTypax. ¥ CTPOMCTBO U KOHCTPYKLIUU [K-2.2-¥ J2.6J12.4
JIa3epHBIX MoAyIel. M3yueHne KOHCIIeKTa JIEKLUiL. [K-2.2-B  {J12.2 J12.3J13.1
/Cp/ I1K-4.1-3 3512233

I1K-4.1-Y
I1K-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B

1.8 PacnipocTpaHeHue U3I1ydeHs B ONTUYECKOM 0
BOJIOKHE. THITBI M XapaKTEPUCTUKH ONTHYCCKIX
BOJIOKOH /Tema/

1.9 IIpeumyiiecTBa ONTUYECKOTO BOJIOKHA KAaK CPEIbI 10 IK-2.1-3 JI1.7 JI1.6 OK3aMeH
Juis nepenadn uHGopmManuu. OcodGeHHOCTH [K-2.1-¥ JI1.5J11.1
nepenayl HHGOPMALUU 10 ONTHYECKOMY BOJIOKHY. I1K-2.1-B JI1.4 J11.3
Ontuyeckoe BOJOKHO KaK JUAIEKTPUUIECKUI [K-2.2-3 |JI1.2J12.1 JI2.5
BOJIHOBOJI: TIOJIHO€ BHYTPEHHEE OTPaXKEHHUE U [K-2.2-¥ J2.6J12.4
KOHCTPYKIUS CBETOBOJIA, PACIIPOCTPAHEHHE [IK-2.2-B  {J12.2 J12.3J13.1
OIITHUYECKOTO U3Jy4E€HHS B ONITUUECKUX BOIOKHAX, I1K-4.1-3 213233
MOJIBI ONITHYECKOr'0 TUANIEKTPUIECKOT0 BOTHOBOJA I1K-4.1-Y
U paclpeeNeHne MOIIHOCTH MEX1y HUMH, [1K-4.1-B
YHCJIOBasl alepTypa ONTUYECKOTO BOJIOKHA, I1K-4.2-3
3aTyXaHUE CUTHajla B ONTHYECKOM BOJIOKHE, OKHA [1IK-4.2-Y
po3payHocT. [lorepu n3ay4eHus B ONTUIECKOM I1K-4.2-B
BOJIOKHE: KOJIMYECTBCHHBIC XapaKTCPUCTUKH
3aTyXaHWs U (paKTOPBI, IPUBOJSIIINE K 3aTyXaHUIO.

TeXHOMOrns N3rOTOBJICHHUSI ONITUYECKUX BOJIOKOH,
METO/I XUMHYECKOT0 Tapoda3HOro OCaXXICHUS 1
€ro MoAAu(UKaLUH.

/Jlex/

1.10 IToTepu u3ny4eHus B ONTUUECKOM BOJIOKHE. 10 IK-2.1-3 JI1.7JI1.6 OK3aMeH
TexHo10rus U3rOTOBJICHUS ONTHYECKUX BOJOKOH. [K-2.1-¥ JI1.5J11.1
XpomaTudeckasi IUCIEPCUs U YILIUPEHHUE I1IK-2.1-B JI1.4 J11.3
nepefaBaeMoro umirynsca. Koapdurment [K-2.2-3 |JI1.2J12.1 JI2.5
qucnepeuu. IlonsgpuzanuonHas MofoBas [1K-2.2-¥ J2.6J12.4
Jcnepens. MexmonoBasi JUCIEPCUs B [K-2.2-B  {J12.2 J12.3J13.1
MHOI'OMOJIOBOM BOJIOKHE. MHOIOMOZIOBBIE I1K-4.1-3 213233
BOJIOKHA CO CTYIIEHYAThIM U MapaboIrnuecKuM [IK-4.1-Y
PO HISMH MTOKA3aTENsI PEIOMIICHHS [1K-4.1-B
(rpaguenTHble BosiokHa). [TonroroBka k [1K-4.2-3
Ja0opaTopHbIM padoTaM. V3yueHne KOHCIIEKTa [1K-4.2-Y
nexiwii. [Tonroroeka x cpaue JIP, odhopmiieHne I1K-4.2-B
oTyeTa.

/Cp/

1.11 AHanu3 MOJIOBOH CTPYKTYPBI ONTHYECKOTO 16 [K-2.1-3 JI1.7 JI1.6 | Ox3ameH, oTyer
H3IIy4EHUs] U U3MEPEHNE YUCIIOBOU anepTyphl [K-2.1-Y JIT.S JI1.1 o
BOJIOKOHHBIX CBETOBOJIOB; ()OPMHPOBAHUE, [1IK-2.1-B JI1.4 J11.3 nabopaTopHOU
peructpanus 1 3aTyXaHue U3J1ydeHHs B [IK-2.2-3 |JI1.2J12.1 JI2.5 pabore
ONTUYECKOM BOJIOKHE; MCCIIEJOBAHUE 3aTyXaHHUs [K-2.2-Y J12.6 J12.4
Mpu U3rubax cBeToBonoB. /J1ab/ IK-2.2-B  {J12.2 J12.3J13.1

I1K-4.1-3 213233
I1K-4.1-Y
I1K-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
1.12 KOMIIOHEHTBI BOJIOKOHHO-OITUYECKUX YCTPONUCTB 0

/Tema/




1.13 KomneHcauus qucnepcuy B BOTOKOHHO- 8 IK-2.1-3 JI1.7JI1.6 DK3aMeH
onTUYeCKUuX JUHMsIX cBsi3u; DC-BonokHa. BomokHa [K-2.1-Y JI1.5 JI1.1
C HeHyJIeBOil cMmeleHHOM aucnepcueit (NZDS- I1IK-2.1-B JI1.4 J11.3
BOJIOKHA). MeXaHU3MbI JOIOJHUTEIbHBIX 10TEPh [K-2.2-3 |JI1.2J12.1 J12.5
13-3a HECOBEPIIIEHCTBA BOJIOKHA: U3TUOBI, [K-2.2-¥ J2.6J12.4
pas3nuyue AUaMeTpOB MOJOBBIX IISITEH, CMEIIEHHUE [IK-2.2-B {JI2.2 JI2.3J13.1
CEepALIEeBUH BOJIOKOH. CBapHBIE COSTUHEHUS [1K-4.1-3 D152 D3
BOJIOKOH; IPUYMHBI IOTEPb [IPU CPAILUBAHUH, I1IK-4.1-Y
BBIPaBHUBAHHE BOJIOKOH, TEXHOJIOIHSI CBAPKH U I1IK-4.1-B
TpeOOBaHUS K KAUECTBY COCMHEHHH. [1K-4.2-3
TpeOGoBaHMs K HCTOUHUKAM U IIPUEMHUKAM [1K-4.2-Y
H3ITy4€HUs] BOJIOKOHHO-ONTHYECKUX YCTPOWCTB. I1K-4.2-B
DOTOPE3UCTUBHBIE IPUEMHHUKH J1a3€PHOT0
W3JTy4eHUs ¥ UX Xapakrepuctuku. CBoiicTa
¢doronnonos. PIN-doToanon 1 JaBUHHBIN
(boToaron, NX KOHCTPYKIMU U XapaKTCPUCTHUKH.

B0710KOHHO-ONTHYECKUE YCUITUTENH.
/Jlex/

1.14 MexaHu3Mbl JOIOJIHUTENbHBIX OTEPD U3-3a 14 IK-2.1-3 JI1.7JI1.6 OK3aMeH
HECOBEPLIEHCTBA BOJIOKHA: U3IHObI, Pa3iInyne [K-2.1-¥ JI1.5J11.1
JIMaMETPOB MOJIOBBIX IISITEH, CMEILEHUE CEPILIEBUH I1IK-2.1-B JI1.4 J11.3
BOJIOKOH. CBapHbI€ COSANHEHNSI BOJIOKOH; [K-2.2-3 |JI1.2J12.1 J12.5
IIPUYUHBI I0TEPh IPH CPALMBAHUU, BEIPABHHBAHHE [1K-2.2-¥ J2.6J12.4
BOJIOKOH, TEXHOJIOT'MSI CBApKU U TPeOOBaHUS K [K-2.2-B (JI2.2 JI2.3J13.1
Ka4yecTBY coeiuHeHUH. TpeOoBaHMs K HCTOUHUKAM I1K-4.1-3 213233
Y IIPUEMHHKAM H3JTy4EeHHs BOJOKOHHO-ONTHYECKUX I1K-4.1-Y
yerpoiictB. PIN-doronuoa u naBuHHbI dhoTonuon, I1K-4.1-B
HX KOHCTPYKIMH U XapaKTEpPUCTUKU. BOIOKOHHO- I1K-4.2-3
ONTUYECKUE YCUIUTENH. [IaccuBHBIE 21€MEHTBI [1K-4.2-Y
BOJIOKOHHO-ONTHYECKUX YCTPOUCTB. OnTHYecKue [1K-4.2-B
Pa3BETBUTEINH U UX THIIBI, MYJIbTHIUIEKCOPBI U
JIEMYJIbTUIIEKCOPbl. ONTHYECKUE aTTEHI0ATOPBL.

Ontuueckue n3onsaTopsl Ha 3 dexte Dapases.
Onrryeckre GUIBTPHI U UX TPUMEHCHUS.
BosoxoHHO-onTHueckre kabeau co CBOOOIHBIM
O6ydepom u ¢ maoTHeIM OyhepoM. OnTudeckue
pa3beMbl, UX THIBI U KOHCTpYKIUHK. VI3ydeHue
koHcrekTa jgekuuil. Ilogroroska k JIP. Ilogroroska
K cnaue JIP, obpopmieHue otuera.

/Cp/

1.15 HccnenoBanne XapakTEpPUCTHK COCIMHUTENCH 1 16 [K-2.1-3 JI1.7 JI1.6 | Ok3ameH, oTyer
aTTEHI0ATOPOB BOJIOKOHHO-ONTHYECKUX [K-2.1-Y JIT.S JI1.1 o
YCTPOMCTB; UMILYJIbCHAsI MOIYJISLIMS U3TY4EHUS I1IK-2.1-B JI1.4 J11.3 J1a00paTOpHOM
JIA3€PHOI0 IM0JIa U PacpOCTPaHEHHE CUT'HAJIA B [IK-2.2-3 |JI1.2J12.1 JI2.5 pabore
BOJIOKOHHO- ONTHYECKOM JINHUU CBSI3U; MIOMCK [IK-2.2-Y J2.6 J12.4
HEUCTIPAaBHOCTH ONTUYECKOH JTUHHUU CBSI3U C [IK-2.2-B {JI2.2 JI2.3J13.1
IIOMOIIBIO ONTUYECKOI'0 TECTEPA U UCCIIEJOBAHUE I1K-4.1-3 213233
XapaKTEPUCTHK ONTHYCSCKOTo pa3BeTBHUTENS. /J1ab/ I1IK-4.1-Y

I1K-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B

1.16 BonokonHo-onTHYeckne naTyuky /Tema/ 0

1.17 B0110KOHHO-ONTHYECKHE JATYUKU: TPUHIUIIBI 2 IK-2.1-3 JI1.7 JI1.6 OK3aMeH
(YHKIMOHMPOBAHUS, MUHUATIOPU3ALIMS, [K-2.1-¥ JI1.5J11.1
pa3paboTKa MHTErpabHbBIX IaTYMKOB. BOIOKOHHO- [1IK-2.1-B JI1.4 J11.3
onTuyeckue uHrepdepomerpsl. JaTunku Ha [K-2.2-3 |JI1.2J12.1 J12.5
OCHOBE U3MEHEHUSI HHTEHCUBHOCTH, NOJISIPU3aLUH [K-2.2-¥ J2.6J12.4
U C/IBUTa 4acTOTHI cBeTa. /JIex/ IK-2.2-B {J12.2 J12.3J13.1

I1K-4.1-3 213233
IK-4.1-Y
I1K-4.1-B
I1K-4.2-3
I1K-4.2-Y

I1K-4.2-B




1.18 BonokoHHO-onTHYECKHE UHTEP(PEPOMETPHI. 4 [K-2.1-3 JI1.7 J11.6 OKk3aMeH
JlaTuMKy Ha OCHOBE U3MEHEHNS HHTEHCUBHOCTH, [K-2.1-y JIT.S JI1.1
MOJISPU3aLHK U CIBUra YacTOTHI CBETA. I1IK-2.1-B JI1.4 J11.3
Ontuyeckas OIMKHENOIbHAS MUKPOCKOIUS: [K-2.2-3 |JI1.2J12.1 JI2.5
IpeoioeHne JUGPaKIUOHHOIO MIPEEna B ONTHKE [K-2.2-¥ J2.6J12.4
(xputepuii Panes). M3ydyeHue KOHCIIEKTa JIEKIUH. [K-2.2-B  |J12.2 J12.3J13.1
/Cp/ I1K-4.1-3 213233

I1K-4.1-Y
I1K-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B

1.19 YCTpOHCTBO U TEXHOIOTUU (POPMHUPOBAHHS 6 [K-2.1-3 JI1.7 J11.6 Ok3aMeH
OIVPKHENOJIBHBIX OITUYECKUX 30H]I0B, IPUHLIAI [K-2.1-¥ JI1.5J11.1
IIOCTPOEHUS U BO3MOKHOCTH OJIMAKHEIIOJIEHOTO I1IK-2.1-B JI1.4 J11.3
MuKpockomna. /I1p/ IK-2.2-3 |JI1.2J12.1 J12.5

[1K-2.2-¥ J2.6J12.4
[IK-2.2-B  |J12.2 J12.3J13.1
I1K-4.1-3 3129233
I1K-4.1-Y

I1K-4.1-B

I1K-4.2-3

I1K-4.2-Y

I1K-4.2-B

1.20 JlazepHbie METOIBI HCCIIEOBAHKS OKPYXKAIOLIeH 0
Cpelbl, I3MEPEHNs PacCTOsIHUM 1 ckopocteit /Tema/

1.21 WurepdepomeTpruueckie IPUHIMIILI PETUCTPALU 4 IK-2.1-3 JI1.7 JI1.6 OK3aMeH
JIMHEHHBIX IIEpEMEICHUI Ha OCHOBE IeIuii- [K-2.1-¥ JI1.5J11.1
HEOHOBBIX JIA3€POB: JIa3ePHBIC HHTEPHEPOMETPEI CO I1K-2.1-B JI1.4 J11.3
CYETOM I10JI0C HA OCHOBE KBaIPaTypPHBIX CUTHAJIOB [IK-2.2-3 [JI1.2J12.1 JI2.5
1 Ha OCHOBE YacTOTHOH Moxyssiiuu. OcoOEHHOCTH [1K-2.2-¥ J2.6J12.4
reJIMi-HEOHOBBIX JIa3€POB, MPEAHA3HAYEHHBIX AT [1IK-2.2-B  |J12.2 J12.3J13.1
UHTEPHEPOMETPUIECKUX YCTPOHCTB. cTOUHUKH I1K-4.1-3 213233
MOrPELTHOCTH UHTEPHEPOMETPUUECKUX METOIOB. I1IK-4.1-Y
/Jlex/ I1K-4.1-B

I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B

1.22 JlazepHble HHTEP(EPOMETPHI CO CUETOM IOJIOC Ha 14 IK-2.1-3 JI1.7JI1.6 DK3aMeH
OCHOBE KBaJpaTypHbIX CUTHAJIOB U Ha OCHOBE [K-2.1-¥ JI1.5J11.1
YaCTOTHOU MOAYJIALUH. VICTOUHUKH OTPENIHOCTH I1IK-2.1-B JI1.4 J11.3
HHTEPHEPOMETPUUECKUX METONOB. [IpHHIMIBI [K-2.2-3 |JI1.2J12.1 JI2.5
MIOCTPOEHUS JIa3E€PHBIX AAIbHOMEPOB. MIMITyIbCHBIE [K-2.2-¥ J2.6J12.4
JIa3€pHBIE 1adbHOMEPHI. THIIBI ONTHYECKUX [K-2.2-B  |J12.2 J12.3J13.1
3aTBOpOB. Mcnonbp3oBaHue 2MEKTPOONTHYECKUX U I1K-4.1-3 213233
aKyCTOONTHYECKUX 3aTBOPOB U1l MOAYJIALIUI I1IK-4.1-Y
J06poTHOCTH. OnITHYECKas CXEMa J1a3€PHOTrO I1K-4.1-B
JlallbHOMepa, TpeOoBaHMs K IPUEMHOMY KaHaIy. I1K-4.2-3
JlazepHsble npunensl-gansHoMepsl. JlazepHas [1K-4.2-Y
JIoKanus, 1uaapsl. JlasepHoe CkaHUPOBaHHUE I1K-4.2-B
MOBEPXHOCTH (J1a3epHble cKkaHepsl). JlazepHo-
JIy4eBble CHCTEMBI TeneopreHTanuu. Pa3oBble
J1a3epHble AaNbHOMEpHL. JIazepHble nomnepoBcKkue
HU3MEPUTENN CKOPOCTH Ha OCHOBE JIa3€POB HA
yriekucnoM raze. CpaBHUTENbHAs XapaKTEPUCTHKA
BO3MOXKHOCTEH Pa3iIMYHbIX METOJJOB PErUCTPaLMU
3arpsI3HEHUN: ONTHUYECKast JIOKALUS,
KOMOMHAIIMOHHOE PaccessHUE, PE30HAHCHAs
GuroopecieHINs, MOTTIOMEHNUE ¢ OHOKPATHBIM
IIPOXOXKJECHUEM U C OTPAXKEHUEM OT MECTHBIX
00beKTOB, Iu(depeHInanbHbIi MeTon. M3ydyeHue
KOHCIIEKTA JIEKLUH.
/Cp/

1.23 Onruryeckas rupockorus /Tema/ 0




1.24 Oddexr Canbska. [IpuHimnuansHas cxema IK-2.1-3 JI1.7JI1.6 OK3aMeH
unrepdepomerpa Canbska. BonokoHHO- [K-2.1-¥ JI1.5J11.1
ONTUYECKUE TUPOCKOIIbI, UX TPUMEHEHUE. I1IK-2.1-B JI1.4 J11.3
IloBbllIeHHE YyBCTBUTEIBHOCTH BOJIOKOHHO- [K-2.2-3 |JI1.2J12.1 JI2.5
OIITMYECKUX TUPOCKOIIOB: METOJ] HECUMMETPHUHOM [K-2.2-¥ J2.6J12.4
(ba30Boi MOIYNIALMU, KOMIICHCALIUOHHBII METO/. [IK-2.2-B  |J12.2 J12.3J13.1
VlcToYHUKY NTapa3UTHBIX CUTHAJIOB U LIIYMOB B I1K-4.1-3 213233
BOJIOKOHHO-ONTHYECKUX TMPOCKOIAX. I1IK-4.1-Y
Ocobennoctu 3 dexra CaHbsika B KOIbLIEBOM I1IK-4.1-B
naszepe. TpeOoBaHMs K KONBLEBBIM Ja3epaM UL I1K-4.2-3
ONTHYECKOH rupockonuu. GopMupoBaHue [1K-4.2-Y
KBaJIpaTypHBIX NH(OPMALMOHHBIX CUTHAIOB B I1K-4.2-B
J1a3epHOM rupockore. /Jlex/

1.25 IpuHIMIIMAaIBHAs cXeMa HHTephepoMeTpa IK-2.1-3 JI1.7JI1.6 DK3aMeH
Canbsika. BonoKOHHO-ONTHYECKHE TUPOCKOIIBI, UX [K-2.1-¥ JI1.5J11.1
npuMeHeHue. [1oBbllIeHNe 4yBCTBUTEIBHOCTH I1IK-2.1-B JI1.4 J11.3
BOJIOKOHHO-ONTUYECKUX THPOCKOIIOB: METON [K-2.2-3 |JI1.2J12.1 JI2.5
HECUMMETPUYHON (a30BON MOIYIALNH, [K-2.2-¥ J2.6J12.4
KOMIIEHCAllMOHHbIH MeToa. dopmupoBaHue [IK-2.2-B  |J12.2 J12.3J13.1
KBaJIpaTypHBIX NH(OPMALIOHHBIX CUTHAIOB B I1K-4.1-3 213233
JIa3epHOM T'Hpockore. MicTouHrnku ciaydaifHoi [IK-4.1-Y
MOrPEIIHOCTH ITPU U3MEPEHUAX YITIOBOM CKOPOCTH I1IK-4.1-B
1 YITIOBBIX IIEPEMEIIECHUH € TOMOUIBIO JIA3EPHBIX I1K-4.2-3
rupockonoB. EcrecTBeHHBIC (MIYKTyanuy 1 Ipeaest I1K-4.2-Y
YYBCTBUTEJIBHOCTH JIA3€PHBIX THPOCKOIIOB. I1K-4.2-B
W3yueHne KOHCIIEKTA JIEKIMHI.

/Cp/

1.26 Pacuer yacTOTHON XapaKTEPUCTHKH J1a3epHOTr0 [K-2.1-3 JI1.7 J11.6 Ok3aMeH
rupockorna. PaBHOMepHOe BpallleHHE JIa3epHOTO [K-2.1-y JIT.S JI1.1
TUPOCKOIIA U SIBJIEHWE CUHXPOHU3ALNN BCTPEUHBIX [1IK-2.1-B JI1.4 J11.3
BoJH (3axBara). /TIp/ MK-2.2-3 |JI1.2J12.1 JI2.5

IK-2.2-Y J2.6J12.4
I1K-2.2-B  |J12.2 JI2.3J13.1
I1K-4.1-3 213233
IK-4.1-Y

I1K-4.1-B

I1K-4.2-3

I1K-4.2-Y

I1K-4.2-B

1.27 JlazepHbIe METOMBI 3aIIUCH U BOCIPOU3BEACHUS
nHpopmanyu /Tema/

1.28 Kommnakr-nucku (CD, DVD, BD): reomerpust [K-2.1-3 JI1.7 J11.6 Ok3aMeH
JTUCKa, KOIUPOBaHUE HH(OpMALINH, [K-2.1-Y JIT.S JI1.1
MHPOPMAaILMOHHASI CTPYKTYPA, 3aIHCh U [1IK-2.1-B JI1.4 J11.3
CUUTBIBaHUE UH(POPMALIUH, TEXHOIOTHS [K-2.2-3 |JI1.2J12.1 JI2.5
npousBoncTea. /Jlex/ IK-2.2-Y J12.6 J12.4

IK-2.2-B  |J12.2 JI2.3J13.1
I1K-4.1-3 213233
IK-4.1-Y

I1K-4.1-B

I1K-4.2-3

I1K-4.2-Y

I1K-4.2-B

1.29 Komnaxr-nucku (CD, DVD, BD): reomerpus IK-2.1-3 JI1.7 JI1.6 OK3aMeH
JIICKa, KOIUpOBaHUE UHGOpMALUH, IK-2.1-¥ JI1.5J11.1
nH(OpPMALMOHHAS CTPYKTYpA, 3alIUCh U I1IK-2.1-B JI1.4 J11.3
CUUTBIBaHUE UH(POPMALIUH, TEXHOIOTUS [K-2.2-3 |JI1.2J12.1 JI2.5
IpoU3BOACTBA. M3yueHne KOHCIIEKTa JISKIHH. [K-2.2-¥ J2.6J12.4
/Cp/ IK-2.2-B  |J12.2 J12.3J13.1

I1K-4.1-3 213233
I1K-4.1-Y
I1K-4.1-B
I1K-4.2-3
I1K-4.2-Y

I1K-4.2-B




Paznen 2.

2.1 HKP /Tema/ 7 0

2.2 UKP /UKP/ 7 0,35 IIK-2.1-3 |JI1.7 JI1.6 JI1.5 DK3aMeH
IIK-2.1-y |[JI1.1 J11.4J11.3
IIK-2.1-B |JI1.2J12.1 J12.5
IIK-2.2-3 |J12.6 J12.4 J12.2
IIK-2.2-Y J12.3J13.1

IIK-2.2-B
IIK-4.1-3
IIK-4.1-Y
IIK-4.1-B
I1K-4.2-3
IIK-4.2-Y
IIK-4.2-B

2.3 Kuc /Kuc/ 7 2 IIK-2.1-3 |JI1.7 JI1.6 JI1.5 DK3amMeH
IIK-2.1-V |JI1.1J11.4J11.3
IIK-2.1-B |JI1.2J12.1 J12.5
[IK-2.2-3 |JI12.6 J12.4J12.2
[IK-2.2-V J12.3J13.1

[IK-2.2-B
IIK-4.1-3
I[IK-4.1-Y
IIK-4.1-B
IIK-4.2-3
[IK-4.2-V
IIK-4.2-B

2.4 Dk3aMel /DK3amen/ 7 53,65 IIK-2.1-3 |JI1.7 JI1.6 JI1.5 DK3ameH
K-2.1-YV |J1.1J11.4J11.3
[IK-2.1-B  |J11.2J12.1 J12.5
IK-2.2-3 |J12.6 J12.4 J12.2
IIK-2.2-V J12.3J13.1

I1IK-2.2-B
I1K-4.1-3
IK-4.1-V
I1K-4.1-B
I1K-4.2-3
I1IK-4.2-V
I1K-4.2-B

5. OLEHOYHBIE MATEPHAJIBI IO JMCOUIIIMHE (MO/YJIIO)

O1eHOYHbIC MaTepUAITbl IPUBECHBI B MPUIIOKECHHH K paboueil mporpaMme TUCHUILTHHBI (CM. JOKYMEHT "OLECHOYHbIC MATEPUAIIBI IO
nucuuiuinHe "JlazepHbie 1 BOJIOKOHHO-ONTHYECKHE yCTpoiicTBa'").

6. YYHEBHO-METO/MYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIA)

6.1. Pexomenayemas JiuTepatrypa

6.1.1. OcHoBHas JMTepaTypa

Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | Komuuectso/
rox Ha3BaHue ObC
JI1.1 |[Kucenes I'. JI. KBanTOBast 1 onTHYECKast HIEKTPOHUKA CaHKT- 978-5-8114-
IerepOypr: 1114-6,
Jlansb, 2017, 316 |https://e.lanbo
C. ok.com/book/9
1904
JI1.2 |KoznoB B.A. Bonokonnas ontuka. ®u3udeckue 0CHOBBI, BOJIOKOHHO- Psi3ann, 2015, , 1
ONTHYECKUE KOMITOHCHTHI, JINHUHU CBSI3H, BOJIOKOHHBIC J1a3epsl, |256c¢.
BOJIOKOHHBIE JTATYUKH : y4el. mocodue




Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarenscrBo, | Kommuectso/
rox Ha3BaHue ObC

JI1.3 |IIuxtun A.H. Onrtuueckas 1 KBaHTOBas JIEKTPOHUKA : Y4el. 71 By30B M.:Boicink.,  |5-06-002703-
2001, 576¢. 1,1

JI1.4 [3Bento O. IpuHimne! 1azepos M.:Mup, 1990, |5-03-001053-
560c X, 1

JI1.5 |Acraiikun A. U, KBaHTOBBIE M ONTORJIEKTPOHHBIEC TIPUOOPHI U YCTPOHCTBA : Capog: 978-5-9515-
CmupHoB M. K., y4yeOHoe nocodue Poccuiickuit 0159-2,
Acraiikun A. 1. benepanbupiii  |http://www.ipr

siaepHbIi neHTp —|bookshop.ru/6

BHUUD®, 2011, [0849.html

343 c.

JI1.6 |[lanmapos B. M. OcHOBBI (hU3UUECKON U KBAaHTOBOH onTHKY : yueOHoe mocobue |Tomck: Tomckwmii [5-86889-228-
rocynapcTBeHs |3,
bl yHEBepcuTeT |[http://www.ipr
CHCTEM bookshop.ru/1
yIpaBJIeHUs U 4018.html
PaaHOdIICKTPOH
uky, 2012, 197 c.

JI1.7 |Olanruna JI. 1. KBanTOBas 1 onTH4ecKast AIEKTPOHUKA : yueOHOe mocodue Tomck: Tomckwuit |2227-8397,
rocynapctBeHH  |http:/ www.ipr
bIii yHEBepcuTeT |bookshop.ru/l
cUcTeEM 3939.html
yIPaBICHUS U
PaaHOdIICKTPOH
uku, 2012, 301 c.

6.1.2. lono/IHUTeIbHAS JIUTEPaTYpa
Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarenscrBo, | Kommuectso/
rox Ha3BaHue ObC

JI2.1 |Cxmspos O. K. B010KOHHO-ONTHYECKHE CETH U CUCTEMBI CBSI3U Mocksa: 5-98003-147-
COJIOH-IIpece, |2,

2016, 266 c. http://www.ipr
bookshop.ru/9
0258.html

JI2.2 |Epmakos O.H., ITuxtun|OnTpoHuka M.: Snyc-K, 978-5-8037-
A.H., Ilporacos 10.10., 2011, 612 c. 0506-2, 1
Tapacos C.A.

JI2.3 |Epmakos O.H., ITuxtuH |®u3nyeckue OCHOBBI IOIYIPOBOAHUKOBON ONTONIEKTPOHUKU. |M.: SHyc-K, 978-5-8037-
A.H., Ilporacos 0.10., |KorepeHTHas onTO3/IEKTPOHKUKA 2010, 700 c. 0505-5, 1
Tapacos C.A.

JI2.4 |®puman P. Boy10KOHHO-ONTHYECKHE CHCTEMBI CBSI3H M.:Texnocdepa, [5-94836-010-

2006, 495c. 5,1




Ne ABTOpBI, COCTABUTENH 3arnaBue WsnarensctBo, | KonmuectBo/
rox Ha3BaHue ObC
JI2.5 |Epmyparckuii ILB., CripaBo4yHOE 11OCOOKE IO OCHOBAM 3JIEKTPOTEXHUKHU U M.:Dneproatom |5-283-00649-
Kocsxun A A., 3JEKTPOHUKHI u3nart, 1995, 2,1
JIucteun B.C., 352c.
JIbrukuna I'.I1.,
Herymmun A.B.,
MunkuH 1O.b.
JI2.6 |WMnbun B.U., MycuxuH |Bapu3oHHBIE IONTYIPOBOAHUKU H TE€TEPOCTPYKTYPHI : CII6.:Hayka, 5-02-024935-
C.®., luk A.4. VYyeb.nmocobue 2000, 100c. 1,1
6.1.3. Metonuueckue pa3padoTku
Ne ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, | KommuectBo/
rox Ha3BaHue ObC
JI3.1 |Mopo3zoB [I.A., Uupkus|JIa3zepHble U BOJTOKOHHO-ONTHYECKHE HHPOPMAIHOHHBIE Psizans: PULL R
M.B. ycTpoiicTBa : MeToanueckue ykazaHus PI'PTY, 2012,  |https://elib.rsre
u.ru/ebs/downl
0ad/1590
6.2. IlepeyeHb pecypcoB HH(OPMALMOHHO-TEJIeKOMMYHUKANIMOHHOM ceTH ""MHTepHer"
31  |CaiiT xypHana «JIEeKTPOHUKa
32  |DnexkTpoHHO-0nOMMOTeYHAs cuctema «[PRBook»
33  |OnekrpoHHO-0MONMMOTEYHAs crcTeMa «JlaHby

6.3 IlepeyeHs NPpOrpaMMHOro odecrneyeHus 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

6.3.1 IlepeyeHb JIMIIEH3HOHHOI'0 U CBOOOIHO PACIIPOCTPAHEMOI0 IPOIPAMMHOI0 00ecredeHusl, B TOM YHCJIe 0Te4eCTBEHHOI 0

MPON3BOJCTBA
HaumenoBanue Onucanue

OnepanyonHas cucrema Windows Kommepueckas uneHs3us

Kaspersky Endpoint Security Kommepueckas uneHs3us

Adobe Acrobat Reader Caobonnoe I10

LibreOffice CsoOozanoe 110

OpenOffice CsoOoanoe 110

Lazarus CsoOozanoe 110

Pascal CsoOozanoe 110

7 Zip CsoOozanoe 110

DOSBox CsoOoanoe 110

OnepanyonHas cucrema MS DOS Beccpouno. KoproparusHas nuneHsust Microsoft Imagine Membership 1D

700565239
Daiinosslil MeHekep FAR CsoOozanoe 110

6.3.2 IlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUILINHBI (MOAYJIA)

358 y4eOHO-aAMHHHCTPATHBHBIA KOpIyc. YdueOHas ayauTOpHUs IS NPOBEACHHS YYCOHBIX 3aHATHH JICKIIMOHHOIO M
CEMHMHAPCKOT0 THIIA, TPYIIIOBBIX U HHIMBUIYAIBHBIX KOHCY/IBTALNH, TEKYIIEro KOHTPOJIS ¥ IPOMEXYTOYHOM aTTeCTALH
CrennanusupoBaHHas Mmebenb (200 MecT), KOMIBIOTEP C BO3MOXHOCTBIO IONKIIOUCHUS K ceTh «lIHTepHeT» U
o0ecrieueHneM JIOCTyIa B 3JIEKTPOHHYIO HH(popManmoHHOo-o0pa3zoBatenbHyto cpeny PIPTY, MyneTHMenua mpoeKkTop,
5KpaH, JIOCKa.

317 naGopaTopHbIi KOpmyc. YueOHas J1abopaTopusi, OCHAICHHas J1IaOOpaTOPHBIM O0OpymOBaHHEM. YucOHas
naboparopusi, OCHaIlleHHas J1JabOopaTOPHBIM 000pYIOBaHUEM. AYIUTOPHS AJIsl IPOBENSHHUS 3aHATHH JIEKIIMOHHOTO U
CEeMUHApPCKOT0 THIIA, TPYIIOBBIX W WHAWBUAYAJIbHBIX KOHCYJIbTALMH, TEKYIIETO KOHTPOJIS U MPOMEXYTOUHON
aTtrecrauuy. 22 mMecta, yueOHO-1a00paTOpHbIE CTEH/IBI JJIsl U3MEPEHHsT XapaKTEPUCTHK U HCCIIEIOBAHUSI Ja3epHbIX U
BOJIOKOHHO-ONTHYECKUX CHCTeM, TpuOop KomOuHHpoBaHHBI mudposon I 4313, APPA -207, ocuwmiorpad
ACK-1021, ocmmmmorpadp GOS-622G, ocmmmiorpad C1-220, ucrounuk nuranus GPR-30H10-D, BombeTMmeTp
B7-27A/1, cneuwanu3upoBaHHas MeOENb, MYJIbTUMEINIHOE 000pYIOBaHNE, MAaTHUTO-MapKepHas J0CKa

8. METOJAWYECKHE MATEPHAJIBI IO JUCHUILIMHE (MOAY.TIO)




Meroanueckoe obecredeHne TUCHUIIIMHBI IPUBEIEHO B IPUIOKEHUU K pabodel IporpaMme JUCHUILIMHEIL (CM. JOKYMEHT

"Meroauueckue yKa3zaHus AMCUUILTHHBI "JIa3epHbIe M BOJIOKOHHO-ONTHYECKHE yCcTpoiicTBa").

NOAMNCAHO
3ABELYIOLLIMM
KAGELPHI

MoAnM1CAHO
3ABEYIOLLMM
BbIMYCKAFOLLIEA
KA®E[PbI

noanncAHO
MPOPEKTOPOM O YP

JOKYMEHT MOZAMVCAH 3MEKTPOHHOM MOATUCHIO

®reoy BO "PrPTY", PIPTY, CepebpsikoB AHapeii 20.09.23 14:59 (MSK)
EBreHbeBuY, 3amMecTUTeNb 3aBeayoLlero kadeapoit

®reoy BO "PrPTY", PIPTY, YnpknH Muxaun 20.09.23 17:14 (MSK)
BukToposuy, PekTop

®reoy BO "PrPTY", PIPTY, Kopsiuko Anekceit 21.09.23 08:55 (MSK)
BsyecnaBoBuy, MpopekTop no y4ebHoii pabote

Onepatop 340 000 "Komnahus "TeHzop" —

Mpoctas noagnucb

MpocTas nognucb

MpocTas noagnucb




