MMWHHNCTEPCTBO HAYKU U BBICIIIET'O OBPA30OBAHNS POCCUCKON ®EIEPALIN

OENEPAJIBHOE I'OCYJAPCTBEHHOE BIO/IVKETHOE OBPA3OBATE/IBHOE
YUYPEX/JEHUE BBICIIET'O OBPA30BAHUA
"PSI3BAHCKUH I'OCYJJAPCTBEHHBIN PAJMOTEXHUYECKUH YHUBEPCUTET
NMMEHU B.®. YTKUHA"

COI''TACOBAHO YTBEPXIARO
3aB. BeIMyCKatoleit Kadeapel

Jla3epHbIe U BO/IOKOHHO-ONITHUECKHE YCTPOMCTBA

pabouasi mporpaMMma JAUCLUIIIMHBI (MOZYJIs1)

3akperuieHa 3a Kadepoit D/IeKTPOHHBIX MPHOOPOB
YuebHbIH 1/1aH 11.03.04_24_00.plx
11.03.04 DnekTpoHMKa ¥ HAHOZ/IEKTPOHUKA

Keanmudwukaryst 0akasaBp

dopma 00yueHust ouHast

OO61m1ast Tpy0eMKOCTh 5 3ET

Pacnpe/ie/ieHHe 4acoB AUCHMILUIMHEI 0 CEMeCTPaM
Cemectp
(<Kypc>.<CemecTp 7 (4.1)
Ha Kypce>) Wroro
Hepens 16
Bup 3ansaTHI vII PIT vl PIT

Jlekuyu 48 48 48 48
JlabopaTopHbie 32 32 32 32
[IpakTHueckue 16 16 16 16
Has KoHTakTHas 0,35 0,35 0,35 0,35
pabota
KoncynsTpoBanue 2 2 2 2
Tiepes; 9K3aMeHOM U
TIPaKTUKON
Uroro ayz. 98,35 | 98,35 | 98,35 | 98,35
KontakTHas pabora | 98,35 | 98,35 | 98,35 | 98,35
Cam. pabora 37 37 37 37
Yacsl Ha KOHTPOJIb 44,65 | 44,65 | 44,65 | 44,65
HUtoro 180 180 180 180

r. Psa3ann



Iporpammy coctaBuI(1):
K.M.H., doy., Cepebpskoe AHOpeli EgzeHbesuu

Pabouast mporpaMma JUCIUTUTAHEBL

JlasepHble U BO/IOKOHHO-ONITHUECKHe YCTPOHCTBA

pa3pabotaHa B cootBetcTBUM ¢ PI'OC BO:

@I'OC BO - H6akasaBpuar I10 HarpaBIeHnro moArotopky 11.03.04 BieKTpoHKKa ¥ HAaHO3JIEKTPOHMKA (TprKa3 MUHOOpHAYKH
Poccun ot 19.09.2017 r. Ne 927)

cocTaBJleHa Ha OCHOBAHWY y41e0HOro IIaHa:
11.03.04 DnekTpoHWKa ¥ HAHOZ/IEKTPOHUKA
YTBEP)KJEHHOr0 y4éHbIM COBeTOM By3a 0T 26.01.2024 nporokos Ne 8.

Pab6ouast mporpaMma ofo6peHa Ha 3acefjaHNH Kadeapbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot 30.05.2024r. Ne 5
Cpok pelictBus nporpammsl: 2024-2028 yu.r.
N.o. 3aB. Kadenpoii CepeOpsikoB AH/pel EBreHbeBUY



Busupopanue PIT]] a/1s1 NCIIO/THEHUs B 0YepeHOM y4eOHOM Tofy

Pabouast mporpaMma repecMoTpeHa, 00CyKzeHa 1 ofobpeHa st
ucrionHeHwst B 2025-2026 yueGHOM rofy Ha 3aceilaHuH Kadepbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2025r. Ne

3aB. kadenpoit

Busupopanue PIT/] a/1s1 NCIIO/THEHUA B 0YepeHOM y4eOHOM Tofy

Pabouast mporpaMma repecMoTpeHa, 00CykzeHa 1 ofobpeHa st
ucrionHeHws B 2026-2027 yueGHOM roy Ha 3aceilaHuH Kadepbl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2026r. Ne

3aB. kadenpoit

Busupoanue PII]] Ayisi HCIIO/THEHUsI B OYepe/JHOM yJeGHOM rofy
Pabouast mporpaMma repecMoTpeHa, 00CyKzeHa 1 ofobpeHa st
ucrosiHeHus B 2027-2028 yue6HOM rozy Ha 3acejaHuu Kadeaphl
D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2027 r. Ne

3aB. kadenpoit

Busupopanue PIT/] a/1s1 NCIIO/THEHUA B 0YepeHOM y4eOHOM Tofy

Pabouast mporpaMma repecMoTpeHa, 00CykzeHa 1 ofobpeHa st
vcronHenus B 2028-2029 yuebHOM rofly Ha 3acejlaHMU Kadepbl

D/IeKTPOHHBIX TPHOOPOB

[Iporokon ot ___ 2028 . Ne

3aB. kadenpoit




1. IIEJTA OCBOEHWSA JVICITATUIAHBI (MO/LYJIST)

1.1

(hopMHpOBaHUe CUCTeMaTHUUeCKUX 3HaHUH 0 J1a3epax, Jla3epHbIX U BOIOKOHHO-ONTUUECKUX YCTPONCTBAX,
TipejHa3HaYeHHBIX J/1s1 Tiepeiauil ¥ 06paboTKu MH(OpMaIyy, n3MepeHnii GHU3NIeCKX BelIMUMH, JTOKALH, CHCTeM
yIIpaBJieHus] ¥ HaBUTraluY, UCC/le[0OBaHUIN OKpY)Katolleld Cpe/ibl, 3al1Cy U BOCIIPOU3BeleHust MH(opMaLuy ¢
TIOC/IeAYIOIIMM HICTI0/Ib30BAHHEM TI0/TyUeHHBIX KOMITeTEHIHI ITPH pa3paboTKe, MPOM3BO/CTBE U MPHIMEHEHNH B
YCTPOKCTBax COBPEMEHHOM ONTHUYECKON 5/1eKTPOHMKH, HAHO3/1eKTPOHUKHU U J1a3ePHOM TeXHUKU.

1.2

3a7iauM TACLUTITUHBI:

1.3

— U3y4yeHue OCHOB (DYHKLIMOHMPOBAHUS, IPUHLIMIIOB [TOCTPOEHKSI U OCHOBHBIX XapaKTePUCTHK Jla3epHbIX U BOIOKOHHO-
ONTUYECKUX YCTPOKCTB;

1.4

- Cl)OpMI/IpOBaHI/Ie HaY4YHOr 0 11ogxo4a K U3yUeHHIO KBaHTOBBIX W OITO3/IEKTPOHHBIX HpI/I60p0B, HAaBBIKOB peIeHrdA
TEOPETUYECKHX U IIPAKTUUECKHUX 3a7a4 X KOHCTPYHUPOBaHMs;

1.5

- U3y4YeHHe MEeTO/I0B pacueTa ONTHUYeCKHUX Pe30HATOPOB M 3aKOHOB MPeoOpa30BaHUsI Ia3ePHBIX MYUYKOB ONTHYeCKUMU
3/1IeMeHTaMHU;

1.6

— (hopMHpOBaHMe 3HAHUH, YMEHHI ¥ HaBBIKOB B 00/1aCTH MaTepHaioB ¥ TEXHOJIOTHM ONTHYECKUX BOJIOKOH, BK/TIOYast
aKTHMBHMPOBAHHBIE BOIOKHA [IJIsI ONTHUECKUX YCHIUTeNeH, (OTOUyBCTBUTEbHEIE OIITHUECKHe BOJIOKHA M OP3TTOBCKYE
PeLIeTKU /17151 CIIeKTPabHbIX (PUIBTPOB U MY/IbTUIL/IEKCOPOB;

1.7

— U3y4yeHune MpUHIUIIOB AEﬁCTBHH BOJIOKOHHO-OIITUYECKUX IaTUYUKOB, JIa3€PHBIX U3MEPUTE/IbHBIX yCTpOﬁCTB, OIITHYEeCKUX
OJIMKHETIO/IBHBIX MUKPOCKOIIOB;,

1.8

— HU3y4yeHre CTPYKTYPbI U IIDUHLIWIIA pa6OT];I BOJIOKOHHO-OIITUYECKUX U JIa3€PHbIX THPOCKOIIOB, JIUIAPOB U JIa3€PHBIX
CKaHepOB, J1a3€PHO-/TyUeBbIX CUCTEM Te/IEeMeTPUU;

1.9

— W3y4eHHe Jla3epPHBIX METOZ0B 3aITHCH U BOCTIPOW3BE/IeHHS ONTTHUECKON HH(OpMaluy;

1.10

- an/Io6peTeHHe TPAaKTUYEeCKUX HABBIKOB I/ISMEPEHI/Iﬁ XapPaKTePUCTHUK OIITUYECKHMX BOJIOKOH U MapaMeTpOB KOMITOHEHTOB
BOJIOKOHHO-ONTHYECKUX JIMHUM CBSI3H.

2. MECTO JUCLATUINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJ/ILHOV ITPOTPAMMBI

Lukn (pasgen) OIT: |

2.1

TpeGoBaHM K NpeJBaPUTETLHON MOATOTOBKE 00yUarOIerocs:

211

[JaxHas aucipiuiiHa 6a31pyeTcs Ha 3HAHWSIX, MOJTyYeHHBIX TIPY M3YYeHUH C/IeYIOINX AUCLUIUIAH yaeOHOro IyiaHa:
«CxeMOTeXHUKa», « TeroBble MPOLeCChl B 37IEKTPOHUKE», «DJIEKTPOMarHUTHbIE MoJis ¥ BOMHBL. U.2», « TBeppoTenbHas
3/IeKTPOHUKA», « TeXHOIOrnIecKye IpoLjecChl HAHO3IeKTPOHUKI», «LIndpoBast 06paboTka CHTHAJIOB B 3/I€KTPOHHBIX
YCTpOHCTBax».

2.1.2

o Hauaa u3yueHus: yuebHOU AUCIUTUTMHEBI 00YJarOIIUecst 1O/KHBI:

2.1.3

3HaTh: 00IIMe pa3zesibl BBICIIeH MaTeMaTUKH (auddepeHIjiaIbHOe ¥ HHTeTpalbHOe FCUHCTIeHNe), paszensbl GU3NKH
(MexaHUKa, 3/1eKTPUYeCTBO U MarHeTU3M, aToMHas (pr3rKa, MoseKy/spHas (pr3rKa), 3aKOHOMEePHOCTH B3aUMOJeCTBUS
OINTHUECKOT0 U3/TydeHHs C KBAHTOBBIMY CHCTEMaMH, OCHOBHYIO HayUHYIO ¥ TEXHIYECKYIO TEDMHUHOIOIHIO B 061acTi
KBAHTOBOM 371eKTPOHUKH, NTPaKTHUeCKre IPHAMeHEeHusT TPHIOOpOB KBAHTOBOH 1 ONTTUYECKOH 3/IEKTPOHHKH.
Ipennonaraercs, YTo CTy/jeHTaMU paHee YCBOEHbI SHepreTHyeckue fuarpaMMbl MeTaslI0B, [0JyNPOBOJHUKOB 1
[IN3JIEKTPUKOB, OHATHS AU} y3uM 1 MOABWKHOCTH HOCUTeNel ToKa, Auddy3noHHOro U Apeii)oBOro TOKOB, MeXaHU3MbI
reHeparvil ¥ peKOMOMHAL[MY TTOABYDKHBIX HOCHUTE el 3apsizia B ITOTYTIPOBOJHUKAX, QYHKIMHM PacIIpe/ie/ieHus 10 SHeprusiM,
ypaBHeHUs1 MakcBeJl1a, 3aKOHbl TeOMeTPUUeCKOi U BOJIHOBOM ONTHKMU.

2.1.4

YMeTh: IPUMEHSITh Ha ITPaKTHKe OCHOBHBIE IIPUEMBI M TIPOrpaMMHEIe CpeZiCTBa 00pabOTKY 1 TIpeICTaB/IeHus IaHHBIX B
COOTBETCTBUH C 33flauel MCC/IeZloBaHNs XapaKTePHUCTHK M ITapaMeTpoB NMPHOOPOB ONTHUECKOIH W KBAHTOBOM 3J1€KTP OHUKH;

2.1.5

BJIaZleTh: HaBbIKaMM paboThI C COBpeMeHHBIMH [(POBBIMI U3MePUTeTEHBIMY IIPUO0paMU, H3MePUTeTbHBIMU
TeXHOJIOTUSIMU U NaKeTaMU TPUK/Ia{HBIX IPOrpaMM.

2.2

Jucuun/iuae! (MOAY/IH) M MPAKTHKH, [I/IA KOTOPBHIX 0CBOeHHe JaHHOH AMCLMIUIMHBI (MOAY/Is) Heo0X0AuMO KaK
npe/iIecTByOLIee:
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BrInosiHeHe 1 3aliTa BEITYCKHOM KBaTM(HUKAIMOHHON paboThI

2.2.2

J'Ia3epHI>1e TEXHOJIOTYH B MPOMBIIIJIEHHOCTHU

2.2.3

MuKponpoLeccopbl B 3/1€KTPOHHBIX YCTPONUCTBAX
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INpeppunioMHas NpakTyKa

2.2.5

ITpousBoCTBEHHAs MTPAKTHKA

2.2.6

CBeTOBbIe TEXHOJIOTUH

2.2.7

MUKpOTIPOIieCCOpHBIE CHCTeMBI cbopa 1 00pabOTKM JaHHBIX

2.2.8

IIpyeMHUKH ONTHUYECKOTO U3/Ty4YeHuUs

3. KOMIIETEHIINHN OBYYAIOIIETI'OCS, ®OPMMWPYEMBIE B PE3YJ/IbTATE OCBOEHHUSA JUCIHIUIUINHBI

(MOZYJIST)




IIK-2: Crioco0eH aHA/IM3MPOBaTh, CACTEMAaTH3UPOBATh U 00001aTh pe3y/ibTaThbl HCC/IeJ0BAaHUH MPUOOPOB, CXeM, yCTPOHCTB
M YCTAHOBOK JIEKTPOHUKH M HAHOYTeKTPOHUKH Pa3/IMYHOro ()yHKIIMOHA/ILHOI'0 Ha3HAYeHUS

I1K-2.1. AHa/IM3HUpyeT Hay4yHbIe JaHHBIE, Pe3y/IbTaThl 3KCIePHMEeHTOB M Ha0/Ir0 JeHHH

3Harthb

COBpeMeHHbIe TMapaJurMbl U TIPo0/ieMbl B 00/1aCTH pacueTa M aHa/IM3a ONTHYECKUX U OMTHUKO-3/IEKTPOHHBIX ITPUO0OPOB; 0COOEHHOCTH
COBPEMEHHOTO0 3Tara pa3BUTHSI HAYKU 00 OMTHUKO-3/1eKTPOHHBIX MPUOOpaxX M TIPAKTUKHU UX TTPUMeHEeHHSI.

Ymetnb

aQHATM3UPOBATh (PM3WYECKYIO CYLTHOCTh TPOLIECCOB MPY PACPOCTPAaHEHUH IEKTPOMAarHUTHBIX BOJIH B ONMTHUKO-3/IEKTPOHHBIX MPUOOpax, B
TOM YHCJ/Ie TIPYA WUCITOb30BaHWHM WX B Pa3/IMUHBIX MTPUO0PAxX 37IeKTPOHHOM TeXHWKH; afIallTUPOBAaTh COBPEMEHHBbIE METOZbI pacuera
JTAaHHBIX TTPOLIECCOB K MOTPEeOHOCTSIM /IEKTPOHUKU 1 HAHO3JIEKTPOHUKH.

Bnapern

MeTOZIaMH TIPYMeHEeHHsI COOTBETCTBYIOLero (hM3MKO-MaTeMaTHYeCcKoro arrapara JJisi pacueTa ¥ aHaau3a OMTHKO-3/IeKTPOHHBIX
TIpHOOpPOB.

IIK-2.2. CucreMaTu3upyeT u 00001aeT pe3y/1bTaThl HCC/Ie/J0BAaHUH IPHOOPOB, CXeM, YCTPOICTB M YCTAHOBOK /1eKTPOHHKH
Y HaHO03/IEKTPOHMKY Pa3/MYHOro (yHKIMOHA/IbHOr0 Ha3HaUueHNs, IIpe/iCTaB/AeT MaTepyuasbl B BH/le HAYYHBIX 0TYeTOB,
nyO/IMKaLMii, Mpe3eHTaLi

3HaTh

MeTO/IbI TIOMCKA ¥ aHa/M3a HayYHO-TeXHUUeCKOH MH(OpPMaIii B 00/1aCTH NCC/Ie[0BaHUS ONITUKO-3/IeKTPOHHBIX IIPUOOPOB C
UCITO/Tb30BaHHEM COBPeMEHHBIX IIPHOOPOB M YCTPOKCTB.

Ymernp

CaMOCTOSITENIbHO OCYIIeCTBIISATh MOMCK MH(OPMALMH O COBpeMeHHBIX Criocobax NCCiei0BaHMs! ONTHKO-3/IeKTPOHHBIX TIPHOOPOB €
HCITO/Tb30BaHHEM COBPEeMEHHBIX TIPHOOPOB M YCTPOKCTB.

Bnapern

MeToziaM{ paboThl ¢ yueOHOM, HayIHO JIMTepaTypoH, MyOMMKaLMsIMI B HAy4YHBIX )KypHa/Iax U ceTd VIHTepHeT B 00s1acTi
OINTHKO-3/IEKTPOHHBIX MPUOOPOB C MCIIO/IE30BAHHEM COBPEMEHHBIX ITPHOOPOB U YCTPOMHCTB; CriocobaMi OCMBICTIEHHST M KpUTHIECKOr 0
aHa/M3a Hay4yHOU MH(OopMaLyu.

ITIK-4: Cnoco6eH pa3padaTbIBaTh MHKPOBO/THOBBIE, OITHYECKHE M ONTO-3/1eTPOHHbIE IPHOOPHI U KOMIUIEKCHI

I1K-4.1. Pa3padarbiBaeT pyHKIHOHATBHEBIE H CTPYKTYPHBIE CXeMBI MUKPOBO/THOBBIX, OITOTEXHHYECKHX, ONTHYECKHUX H
ONTHKO-3/IEKTPOHHBIX MPHOOPOB M KOMILIEKCOB

3Harb

TpaBWla KOHCTPYHUPOBAHUSI ONTOTEXHUKH, OTITHUECKUX U OMTHKO-3JIEKTPOHHBIX IPHOOPOB ¥ KOMIUIEKCOB.

Ymetrhb

paboTaTh C HOMEHK/IATYPOM U THIaMU KOMITEKTYFOII[UX W3/e/THM.

Bnapern

HaBbIKaMU Pa3pabOTKU CTPYKTYPHBIX CXEM OMNTOTEXHUKH, ONTHUYECKUX U OMTHKO-3JIEKTPOHHBIX TIPHOOPOB ¥ KOMIUIEKCOB C OMpe/ie/ieHneM
(hU3HUeCKUX TTPUHLIUIIOB JIEMCTBYSL YCTPOWUCTB, UX CTPYKTYP Y YCTaHOBJIEHUEM TeXHUUECKUX TPeOOBAHHUM Ha OT/e/bHbIe OJIOKH U
3/1IEMEHTBI.

I1K-4.2. IIpoBoAMT pacyeT NapamMaeTpoB MUKPOBO/THOBBIX, ONTHYECKHX Y ONITHKO-3/IEKTPOHHBIX IPUOOPOB HAa OCHOBE
3HaHMH 0 UX (PU3UYEeCKOM NPUHINIIE AelCTBUA

3Harb

TIpaBU/Ia TPOEKTUPOBAHMS ONMTOTEXHUKH, ONTHUYECKUX U OMTUKO-3/IEKTPOHHBIX TPUOOPOB I KOMTL/IEKCOB.

Ymetrh

PaCCUUTBIBATh MAapaMeTpPhl ONTUKO-3/IEKTPOHHBIX, MEXaHUUeCKUX OI0KOB, Y37I0B U [leTaslel.

Bnapern

HaBbIKaMU Pa3paboTKU (HYHKIMOHATBHBIX CXeM ONTOTEXHUKH, ONTHUYECKUX U ONMTUKO-3/1eKTPOHHBIX TIPHOOPOB ¥ KOMITIEKCOB C
orpefieNieHNeM (U3NYeCKUX TIPUHIIUIIOB JIEWCTBUST YCTPONCTB, X CTPYKTYP M YCTAaHOBJIEHHEM TeXHUUYEeCKUX TpeOOBaHUM Ha OTAeNbHbIe
OJIOKH U 3/7IeMEHTEI.

B pe3ysibTaTe 0CBOeHMsI JUCIUILTHHEI (MOAYJIA) 00yUJarOIUICA JOJDKEH

3.1 | 3uarn:

3.1.1 | pusmueckre ¥ MaTeMaTHUECKVe MO/I€JTF PACIIPOCTPaHeHNs OIITHUYECKOro M3/IyueHHs B CBOOOJHOM ITPOCTPAHCTBE U
ONTHUYECKOM BOJIOKHE, 3aKOHBI ITpeobpa30BaHus JIa3epPHBIX IyYKOB ONTHUECKUMH 3/IeMeHTaMH  TTaCCHBHBIX U aKTHBHBIX
KOMITOHEHTOB BOJIOKOHHO-OITTUYECKUX YCTPOWUCTB; METOZABI ¥ IPHOOPHI J/1s SKCIIEPUMEHTAIBHOT 0 HCC/Ie/[0BaHNs
XapaKTepUCTHK ONTHYECKIX BOTIOKOH, CIIOCOOBI MOZY/ISIIMH JOOPOTHOCTH ONTHYECKUX Pe30HATOPOB, METOZBI U
ocoberHoOCTH Npeobpa3oBaHust MH(OPMaIHH, TIepeHOCHMOI ONTTUYeCKUMY BOJTHAMH, B 3/IeKTPUUECKHe CUTHAJIBL.

3.2 | Ymern:

3.2.1 MO E/TNPOBATH XaPAKTEPUCTUKH OTITUYECKHX BOJIOKOH, PACCYUTHIBATE ONTUYECKKWE Pe30HATOPbI K BOTOKOHHO-OIITUYeCKHe
CUCTeMBI, B TOM UH (/i€ C IpUMeHeHHeM CTaHAaPTHBIX MPOrpaMMHBIX CPeACTB; U3MEPDATH XaPAKTePUCTUKH ONTHYEeCKHX
BOJIOKOH U IMACCHUBHBIX 3/IEMEHTOB OIITHUUYECKHUX yCTpOﬁCTB.

3.3 | Bnagers:

3.3.1 | cnocobamu IpOEKTUPOBAHYST OITHYECKIX CHCTEM 1 BOJIOKOHHO-ONTUYECKHX YCTPOHCTB; HABBIKaMU ITPYMeHeH s
V3MepUTe/IbHbIX YCTPOWUCTB [IJIs1 ONpe/ieieHUsl XapaKTepUCTHUKY ONTUUYECKHX BOJIOKOH, J1a3epHbIMU MeTOJ,aMU perucTpaLiu
PacCTOSIHUM, NepeMellleHNH, TMHeMHbIX U YIJIOBbIX CKOPOCTeH, YCKOpPeHUH, pe/beda oBepXHOCTH.




4. CTPYKTYPA U COAEP)KAHME JUCLIMTUTNHBI (MO Y JIsT)

Kop, HaunmenoBanmue paspenoB u Tem /Buj 3anaTusa/ | Cemectp / | HacoB | Komneren- | JInteparypa dopma
3aHATUSA Kypc 1008 KOHTDOJISA
Pazpgen 1.
1.1 OnTryeckye pe3oHaTOPBI U METO/bI UX 7 0
pacueta /Tema/
1.2 JoBpoTHOCTh pe30HaTOpa, OCHOBHbIE TIPHUMHBI 7 8 [IK-2.1-3 JI1.1JI11.2 OK3aMeH
noTepb. Turbl U K1accurKaLys OTKPbITBIX IK-2.1-y JI1.3712.1
Pe30HaTopOB, YCJIOBUE U JuarpamMma ux [IK-2.1-B JI2.2J12.3
ycroiunBocTd. [Ipojo/ibHbIe U TIoTepeyuHble BU/IbI [IK-2.2-3 J12.4 J12.5
Kosie0aHu# (MO/IbI) OTKPBITBIX PE30HATOPOB. [IK-2.2-Y JI2.6 JI2.7
MeTopp! CeeKLy MOIepeYHbIX U NPO0/IBHBIX [1IK-2.2-B JI2.8 J12.9
MOZ,. I"ayccoBbI Iy4KH, KOMITIEKCHBII ITapamMmeTp I1K-4.1-3 JI2.10J12.11
rayccoBa Iy4Ka U 3aKOHBI ero peobpa3oBaHus B [IK-4.1-y J12.12
CcBOOOTHOM TIPOCTPAHCTBe U B IMH3e. Pacuer [IK-4.1-B JI2.13J13.1
rayccoBa Iyuka B yCTOMUHMBOM pe3oHatope. CBsi3b [1K-4.2-3 213233
rapaMeTpoB T'ayCCOBa IMy4yKa C TeoMeTpHeit [IK-4.2-y
pe3oHaTopa. CIieKTp COOCTBEHHBIX UaCTOT [IK-4.2-B
ONTUYEeCKOr0 pe3oHaropa. /Jlek/
1.3 JoBpoTHOCTh pe30HaTOpa, OCHOBHBIE TIPUUMHEI 7 2 [IK-2.1-3 JI1.1J11.2 OK3aMeH
noTepb. TuUIbl ¥ Kj1acCU(UKALYS OTKPBITBIX K-2.1-y JI1.3712.1
Pe30HaTopOB, YCJIOBUE U JuarpamMma ux [IK-2.1-B JI2.2J12.3
ycroiunBocTd. [Ipojo/ibHbIe U TIoTepeyuHble BU/IbI [IK-2.2-3 J12.4 J12.5
Kosie0aHu# (MO/IbI) OTKPBITBIX PE30HATOPOB. [IK-2.2-Y JI2.6 JI2.7
MeTogp! CeeKLy MOIepeyHbIX U PO 0/IBHBIX [1K-2.2-B JI2.8 J12.9
Mo/, V3yueHne KOHCITeKTa JIEKLIWH. IIK-4.1-3 JI2.10 J12.11
/Cp/ MK-4.1-y J12.12
I1K-4.1-B JI2.13J13.1
I1K-4.2-3 2132323
[K-4.2-y
I1K-4.2-B
1.4 I"ayccoBbl MyuKH, KOMIUIEKCHBIN MTapaMeTp 7 6 [IK-2.1-3 JI1.1J11.2 OK3aMeH
rayccoBa IyJKa U 3aKOHBI ero rpeobpa3oBaHust B [IK-2.1-y JI1.3J12.1
CBOOO/THOM TIPOCTPAHCTBE U B JINH3€; PacueT [IK-2.1-B JI2.2J12.3
rayccosa Iy4yka B yCTOMYMBOM pe3oHatope. /IIp/ IK-2.2-3 J12.4 J12.5
MK-2.2-y J12.6 J12.7
I1K-2.2-B J12.8 J12.9
I1K-4.1-3 JI2.10J12.11
MK-4.1-y J12.12
I1K-4.1-B JI2.13J13.1
I1K-4.2-3 2132323
[K-4.2-y
I1K-4.2-B
1.5 Jla3epHble aronb! /Tema/ 7 0
1.6 IIpyrHIMIT TOCTP OeHUS MHKEKLIMOHHOTO J1a3epa Ha 7 8 IK-2.1-3 JI1.1J11.2 OK3aMeH
6a3e p-n repexoia B MOTYTIPOBOJHUKAX C TIPSIMOI [IK-2.1-y JI1.3J12.1
CTPYKTYPOU 3HepreTnyeckux 30H. OcobeHHOCTH [IK-2.1-B JI2.2J12.3
OITHUUECKOr0 MyJKa, (HOpMUPYyeMOro B Jla3ePHBIX [IK-2.2-3 J12.4 J12.5
mosax. OcobeHHOCTH aKTUBHOM Cpefibl U IK-2.2-Y J12.6 J12.7
TperMYILecTBa J1a3epoB Ha reTepoCTPYKTypax. [IK-2.2-B JI2.8 JI12.9
KoHCTpyKIMH f1a3epHbIX AUO0/I0B Ha JBOMHBIX [IK-4.1-3 JI12.10J12.11
reTepoCTPYKTypax; CTPYKTYPhI C HalpaB/IeHHLIM IK-4.1-y J12.12
YCWIEHUEM U C BEePTUKA/IbHBIM Pe30HaTOPOM. [IK-4.1-B JI2.13J13.1
dopmMHUpoOBaHUe ONTUYECKOTO ITyYKa B [1K-4.2-3 213233
TPOMBIILIJIEHHO BBIMTYCKAEMBIX JIa3ePHBIX JUOJaX. [K-4.2-y
YCTpOWCTBO Y KOHCTPYKLIMH J1a3epPHbIX [1K-4.2-B

Mogpynei. /Jlex/




1.7 IIpyrHLMIT TOCTP OeHUS NHXEKLIMOHHOTO Jla3epa Ha 2 IK-2.1-3 JI1.1J11.2 OK3aMeH
6a3e p-n nepexoza. OCoOeHHOCTH aKTHUBHOMN CPeZib K-2.1-yY JI1.3J712.1
Y IPeVMYILeCTBa J1a3epoB Ha reTepoCTPYKTypax. [K-2.1-B J12.2 J12.3
KoHCTpyKIMH f1a3epHbIX AUO/I0B Ha JBOMHBIX [IK-2.2-3 J12.4 J12.5
reTepoCTPYKTypax. ¥ CTPOICTBO U KOHCTPYKLIMN [K-2.2-y JI2.6 J12.7
Jla3epHbIX MOAY/Iell. VI3yueHre KOHCIIeKTa JIeKLUiL. I1K-2.2-B J12.8 J12.9
/Cp/ I1K-4.1-3 JI2.10 JI2.11

MK-4.1-y J12.12
I1K-4.1-B JI2.13J13.1
I1K-4.2-3 2132323
[K-4.2-y

I1K-4.2-B

1.8 PacnipocTpaHenre usnyuenys B ONTHUECKOM 0
BOJIOKHe. TUIlbl ¥ XapaKTepUCTUKU ONTUYeCKUX
BOJIOKOH /Tema/

1.9 [IpermyiiecTBa ONTHYECKOTO BOJIOKHA KaK Cpe/ibl 10 [IK-2.1-3 JI1.1J11.2 OK3aMeH
Ju1st Tiepeziaudl uHGopMary. OcobeHHOCTH IK-2.1-y JI1.3J12.1
nepejauy MH(OpPMAaLMU 110 ONITUUECKOMY BOJIOKHY. [1K-2.1-B J12.2 J12.3
Onruueckoe BOMOKHO Kak AWU3/1eKTPUYeCKUM IK-2.2-3 J12.4 J12.5
BOJIHOBO/I: TIOJTHOE BHYTPEHHee OTPa’KeHue 1 [K-2.2-y JI2.6 J12.7
KOHCTPYKLUsI CBETOBO/Ia, paclpoCTpaHeHne [1K-2.2-B JI2.8 J12.9
ONTAYECKOr' 0 U3/TYyYeHHUs B OIITUYECKUX BOJIOKHAX, I1K-4.1-3 JI2.10J12.11
MOZbl OIITUYECKOr'0 AU3JIEKTPUUECKOr0 BOJTHOBOZA [IK-4.1-y J12.12
Y pacripe/ie/ieHre MOLHOCTHA MeXXy HAMH, I1K-4.1-B JI2.13J13.1
YMC/I0BAs arepTypa ONTUYeCKOro BOJIOKHA, I1K-4.2-3 2132323
3aTyXaHue CUrHasia B OITUYeCKOM BOJIOKHE, OKHa [IK-4.2-y
Npo3pavHOCTH. [loTepy U3/ydeHus B OITUYECKOM [1K-4.2-B
BOJIOKHE: KO/IMUeCTBeHHble XapaKTepUCTUKU
3aTyxaHus U (aKTopbl, IPUBOASLIKE K 3aTYXaHHUIO.

TexHO/10r1s U3rOTOB/IEHNS ONTUUECKUX BOJIOKOH,
MeTOoJ, XMMUUEeCKOro NapogasHoro ocakieHus U
ero MogudUKaLuy.

/Tex/

1.10 [Totepu u3nyueHus B ONTUYECKOM BOJIOKHE. 4 IK-2.1-3 JI1.1J11.2 OK3aMeH
TexHOIOrus USrOTOBJ/IEHUS ONTUYECKHUX BOJIOKOH. IK-2.1-y JI1.3712.1
Xpomarryeckas JUCTIepCrs ¥ YILIUpeHre [1K-2.1-B J12.2 J12.3
nepefasaemoro umnynbsca. Kosbduruent IK-2.2-3 J12.4J12.5
pucnepcun. IlonsprsanyionHass MOZIOBast [IK-2.2-y JI2.6 JI2.7
aucnepcusi. MexxmoioBasi IUCIIepCrs B [IK-2.2-B JI2.8 JI12.9
MHOTOMOZ,0BOM BOJIOKHEe. MHOIOMO/I0BbIE BOJIOKHA [IK-4.1-3 JI12.10J12.11
CO CTYTIeHYaThIM ¥ TTapabomueckuM IIpoduIsaMi IK-4.1-y J12.12
TI0KasaTesIs [IpesioM/leHusl (TpaJjueHTHble BOJIOKHA). I1K-4.1-B JI2.13J13.1
IMozroroBka K s1abopaTopHeIM pabortam. Vi3yueHue I1K-4.2-3 3135233
KOHCIIeKTa Jiekiuid. [ToaroroBka K cziave JIP, [IK-4.2-y
oopmiieHue oTUeTa. I1K-4.2-B
/Cp/

1.11 AHanu3 MOZ0BOM CTPYKTYPbI ONTUYECKOr0 16 IK-2.1-3 JI1.1J11.2 OK3aMeH, OT4eT
W3/Ty4eHus] U U3MepeHre UM CI0BOH anepTypbl IK-2.1-y JI1.3712.1 o
BOJIOKOHHBIX CBETOBO/I0B; (popMUpOBaHue, [K-2.1-B J12.2 J12.3 Js1abopaTopHOi
perucTpanys 1 3aTyxaHue U3Jy4eHus B IK-2.2-3 J12.4 J12.5 pabore
OITUYECKOM BOJIOKHE; UCC/Ie[0BaHe 3aTyXaHUs [K-2.2-y JI2.6 J12.7
TIpH U3rHbax CBeTOBOZOB. /J1ab/ I1K-2.2-B J12.8 J12.9

I1K-4.1-3 JI2.10 JI2.11
MK-4.1-y J12.12
I1K-4.1-B JI2.13J13.1
I1K-4.2-3 213233
[K-4.2-y
I1K-4.2-B

1.12 KoMmroHeHTB! BOJTOKOHHO-ONTHYeCKUX 0

ycrpolicTs /Tema/




1.13 KomrmeHcanwms gucniepcum B BOTOKOHHO- 8 [IK-2.1-3 JI1.1J11.2 OK3aMeH
ONTHUYeCKUX MUHUSX CBsA3u; DC-BookHa. BosiokHa I[IK-2.1-Y JI1.3/12.1
C HeHyJIeBOi cMellleHHOU Arcniepcueii (NZDS- [K-2.1-B J12.2 J12.3
BOJIOKHA). MeXxaHU3MBbI /I0NO/THUTE/IbHBIX I10TePh [IK-2.2-3 J12.4 J12.5
13-3a HECOBEPIIIEHCTBA BOJIOKHA: U3THOBI, I1IK-2.2-Y JI2.6 J12.7
pasynure A1aMeTpOB MOJOBBIX IIATEH, CMeLleHHre [IK-2.2-B JI2.8 JI12.9
cepZiLieBHH BOJIOKOH. CBapHbIe COeHEHUS IIK-4.1-3 JI2.10 J12.11
BOJIOKOH; IMPHUYMHEI IIOTEPh TIPU Cpall{BaHUY, K-4.1-y J12.12
BBIDaBHUBAHKE BOJIOKOH, TEXHOJIOIHs CBADKU U I1K-4.1-B JI2.13J13.1
TpeOOBaHMs K KaUeCTBY COe/[FHEeHHUH. I1K-4.2-3 2132323
TpeboBaHMS K MICTOUHHKAM M TIPHEMHHUKaM [K-4.2-y
V3/Ty4eHUs] BOJIOKOHHO-OITUUeCKUX yCTPOMCTB. I1K-4.2-B
doTope3nCTHBHbIE IPUEMHUKY J1a3€PHOT0
W3/Ty4eHus] U UX XapakTepucTUky. CBoiicTBa
¢oronuonos. PIN-doToauoz v 1aBUHHBIN
(hoToaNOo[, X KOHCTPYKLIMY 1 XapaKTePUCTUKH.

Bo/10KOHHO-0ONTHYECKHEe YCUTUTENTH.
/Tex/

1.14 MexaHW3MBI [JOMOTHUTE/BHBIX [10TePb U3-3a 8 IK-2.1-3 JI1.1J11.2 OK3aMeH
HeCOBepIIIeHCTBA BOJIOKHA: M3IHMObI, pa3/iiure IK-2.1-y JI1.3J12.1
JIMaMeTpOB MO/OBBIX ITIT€H, CMeLlleHre Cep/L{eBUH [IK-2.1-B JI2.2J12.3
BOJIOKOH. CBapHbIe COe/IMHeHUsI BOJIOKOH; T1IK-2.2-3 J12.4 J12.5
TIPAYMHBI [T0TePb NP CPALUBAHWY, BbIDABHUBAHNE [K-2.2-y JI2.6 J12.7
BOJIOKOH, TEXHOJIOT'HsI CBApKH U TPeOOBaHMS K [1K-2.2-B JI2.8 J12.9
KauecTBYy coeiuHeHMI. TpeboBaHUs K UCTOUHUKAM [IK-4.1-3 JI12.10J12.11
Y TIPUEeMHHUKaM U3/1y4eHHs BOJIOKOHHO-ONTUYeCKUX K-4.1-y J12.12
ycrpoticTs. PIN-boToauos v naBuHHbIN GoToauos, I1K-4.1-B JI2.13J13.1
VX KOHCTPYKLMH Y XapaKTepPUCTUKA. BO/IOKOHHO- I1K-4.2-3 2132323
OITHUeCKUe YCUIUTeN!. [TaccuBHBIe 3/1eMeHTsl [K-4.2-y
BOJIOKOHHO-OITUUYECKUX yCTPOICTB. OnTrueckue [1K-4.2-B
pa3BeTBUTE/IN U UX TUIIbl, MY/IbTUIITIEKCOPBI 1
JleMy/IbTUILIEKCOpbl. ONTHYeCKre aTTeHI0ATOPkI.

Ontryeckre n3o0maTopkl Ha 3¢ dekte Dapazes.
Onruueckue GDUILTPLI U UX IPUMEHEHUs].
BorokoHHO-orITHYecKre Kabem co cBOOOIHBIM
Oythepom u ¢ IoTHEIM Oydepom. Onrrrueckrie
pas3beMbl, UX TUIbl U KOHCTPYKLMU. VI3yueHue
KoHcriekTa Jiekiuid. [Toaroroska k JIP. TloaroroBka
K cpaue JIP, odbopmeHue oTuera.

/Cp/

1.15 HWccnenoBaHye XapakTepPUCTUK COeQUHUTENeN U 16 [IK-2.1-3 JI1.1J11.2 OK3aMeH, OTYeT
aTTEeHI0aTOPOB BOJIOKOHHO-ONITHYECKUX YCTPOUCTB; [IK-2.1-y JI1.3J12.1 o
VMITYJ/IbCHAsi MO Y/IALAS U3/Ty4eHUsl J1Ta3ePHOrO [1K-2.1-B J12.2 J12.3 Js1abopaTopHOi
JMOfia ¥ pacripoCTpaHeHre CUTHaza B BOJIOKOHHO- IK-2.2-3 J12.4 J12.5 pabore
ONTUYECKOH JIMHUU CBSI3Y; MOMCK HEUCIIPaBHOCTH IK-2.2-y JI2.6 J12.7
ONTUYECKOH JIMHWY CBSI3U C TIOMOLLBIO [1K-2.2-B JI2.8 J12.9
ONTAYECKOr'0 TecTepa U UCCIef,0BaHNe I1K-4.1-3 JI2.10J12.11
XapaKTepHCTHK ONTHYeCKOro pa3BeTBUTers. /J1ab/ K-4.1-y J12.12

I1K-4.1-B JI2.13713.1
I1K-4.2-3 313233
[K-4.2-y
I1K-4.2-B

1.16 BonokoHHO-onTHYeCKHe JaTuuky /Tema/ 0

1.17 Bo10KOHHO-ONTHYeCKHe AaTYUKA: TIPUHLIUIIBI 2 IK-2.1-3 JI1.1J11.2 OK3aMeH
(hyHKIMOHUPOBaHUs, MUHHUATIOpU3aLus, IK-2.1-y JI1.3712.1
pa3paboTKa MHTeTpabHbIX JaTUNKOB. BOIOKOHHO- [K-2.1-B J12.2 J12.3
onTUveckue nHTepdepoMeTpsl. JJaTUMKU Ha OCHOBE IK-2.2-3 J12.4 J12.5
W3MEeHeHUs] HTHTeHCUBHOCTH, TIOISpU3aLn 1 [K-2.2-y JI2.6 J12.7
CAiBUra 4acToThl cBeTa. /Jlek/ [IK-2.2-B JI2.8 JI2.9

I1K-4.1-3 JI2.10 JI2.11
MK-4.1-y J12.12
I1K-4.1-B JI2.13713.1
I1K-4.2-3 313233
[K-4.2-y

[1K-4.2-B




1.18 BookoHHO-0NTHUYeCKre UHTeP(EepOMETPHI. [IK-2.1-3 JI1.1J11.2 OK3aMeH
JlaTuMKuy Ha OCHOBe WU3MeHeHHs MHTeHCUBHOCTH, IK-2.1-y JI1.3712.1
TIOJISIPU3aL{UM U CZIBUra YaCTOTHI CBeTa. [IK-2.1-B JI2.2J12.3
Orrrrgeckast O/IVDKHEII0TbHasi MAKPOCKOITHST: IK-2.2-3 J12.4 J12.5
npeoziosieHre U(PaKLMOHHOrO [Ipefiernia B ONTHKe [K-2.2-y JI2.6 J12.7
(xputepuii Pasest). MI3yueHue KOHCIIeKTa JIeKLUH. [1K-2.2-B JI2.8 J12.9
/Cp/ I1K-4.1-3 JI2.10J12.11

MK-4.1-y J12.12
I1K-4.1-B JI2.13713.1
I1K-4.2-3 2132323
[K-4.2-y

I1K-4.2-B

1.19 YCTpPONCTBO U TEXHOIOTUH (POPMHUPOBaHUS [IK-2.1-3 JI1.1J11.2 OK3aMeH
O/IVDKHETIONTBHBIX OMTHUECKUX 30H/I0B, TIPHUHIIHUIT [IK-2.1-y JI1.3J12.1
TIOCTPOEHUST ¥ BO3MOYKHOCTH O/IYDKHEIOTEHOT 0 [1K-2.1-B J12.2 J12.3
MUKpockomna. /TIp/ IK-2.2-3 J12.4 J12.5

[K-2.2-y J12.6 J12.7
I1K-2.2-B JI2.8 J12.9
I1K-4.1-3 JI2.10J12.11
MK-4.1-y J12.12
I1K-4.1-B JI2.13713.1
I1K-4.2-3 2132323
[K-4.2-y

I1K-4.2-B

1.20 JlasepHble MeTO/|bl UCC/IeI0BaHUSI OKPY KarolLiei
Cpefibl, U3MepeHUsi paCCTOSIHUM U
ckopocreii /Tema/

1.21 Wnrepdepomerpryeckye PUHLUIILI PerUCTpaLin IK-2.1-3 JI1.1J11.2 OK3aMeH
JIMHEMHbIX TlepeMellieH1i1 Ha OCHOBe re/Ini- IK-2.1-y JI1.3712.1
HEOHOBBIX J1a3epOB: Jla3epHble UHTep(epOMeTphbl CO [1IK-2.1-B J12.2 J12.3
CYETOM I10/10C Ha OCHOBE KBa/IpaTyPHBIX CUI'HA/IOB IK-2.2-3 J12.4 J12.5
Y Ha OCHOBE YaCTOTHOM Mozysisiuu. OcobeHHOCTH [IK-2.2-y JI2.6 JI2.7
re/IMi-HeOHOBbIX J1a3epOB, NpeiHa3HaueHHbIX [J151 [1K-2.2-B JI2.8 J12.9
vHTephepoMeTpUUYeCKUX YCTPOUCTB. MICTOUHMKY I1K-4.1-3 JI2.10J12.11
TIOrPEeIIHOCTH UHTeP(hepOMeTPUYECKUX [IK-4.1-y J12.12
MeTof0B.  /Jlek/ I1K-4.1-B JI2.13713.1

I1K-4.2-3 2132323
[K-4.2-y
I1K-4.2-B

1.22 JlasepHble UHTep(epOMeTpbI CO CUETOM I10/10C Ha IK-2.1-3 JI1.1J11.2 OK3aMeH
OCHOBE KBa/IpaTypHBIX CUT'HA/IOB U HA OCHOBE IK-2.1-y JI1.3J12.1
YaCTOTHOM MOAY/ALMU. VICTOUHUKY OTPeIHOCTH [1IK-2.1-B J12.2 J12.3
vHTepdepoMeTpUUYeCKUX MeTOZI0B. [IpUHIUIBL IK-2.2-3 J12.4 J12.5
TOCTPOEHU JIa3ePHBIX JalbHOMepOB. VIMiynbcHbIe [K-2.2-y JI2.6 J12.7
Jla3epHble JaJbHOMepbI. THIbI ONTUYeCKUX [IK-2.2-B JI2.8 JI12.9
3aTBOPOB. VCro/1p30BaHMe 37IeKTPOOIITUUECKUX 1 IK-4.1-3 JI2.10J12.11
aKyCTOONTUYECKUX 3aTBOPOB /11 MO Y/ISALUU [IK-4.1-y J12.12
nmobpoTtHocTH. OnITHYecKasi CXema J1a3epHOTro [IK-4.1-B J12.13J13.1
JasbHOMepa, TpeOoBaHNs K IPHEMHOMY KaHaiy. I1K-4.2-3 2132323
Jla3epHble npuLienbl-JaabHOMepHI. JIa3epHas [IK-4.2-y
JIOKaLs, mujapel. JlasepHoe CKaHMPOBaHUe [IK-4.2-B
TOBEPXHOCTH (J1a3epHble cKaHepkl). JlazepHo-
JlydyeBble CUCTeMb] TeseopreHTaly. PasoBble
Jla3epHble lanbHOMephIl. JIazepHble f0I11epOBCKUe
V3MepUTeIM CKOPOCTH Ha OCHOBe JIa3epoB Ha
yriekuciaoM rase. CpaBHUTe/IbHAs! XapaKTepUCTHKA
BO3MOJKHOCTEH pa3/MUHbIX METO/|0B perucTpaLyn
3arpsisHEHUM: ONTHYecKast JIOKaLys,
KOMOHMHAIMOHHOE paccesiHie, pe30HaHCHas
(h1ro0opecLie s, MOIVIOLeHNe C O4HOKPaTHbIM
MIPOXOXK/JEHUEM U C OTPaKeHHeM OT MeCTHBIX
00bekTOB, AU hepeHIanbHbINA MeTo . V3yueHne
KOHCITEKTA JIEKITAN.
/Cp/

1.23 Ontryeckas rupockonus /Tema/




1.24 Oddekr Canbsika. [IpyHIMNManbHAs cxema IK-2.1-3 JI1.1J11.2 OK3aMeH
vHTepdepomerpa CaHbsika. BoioKoHHO- IK-2.1-y JI1.3712.1
OITUYeCKUe TMPOCKOIBI, X IPUMEHeHue. [1IK-2.1-B J12.2 J12.3
[oBbIIIEHNE YYBCTBUTEIBHOCTH BOJIOKOHHO- IK-2.2-3 J12.4 J12.5
ONTUYECKUX TMPOCKOIOB: MeTO/, HeCUMMEeTPUUHOU [K-2.2-y JI2.6 J12.7
(haszoBo¥i MOAY/ISALMH, KOMITEHCALIMOHHBIA MeTO[,. [IK-2.2-B JI2.8 JI12.9
VicTOuHMKY MapasuTHBIX CUTHAIOB U LIIyMOB B IK-4.1-3 JI2.10J12.11
BOJIOKOHHO-ONTUYEeCKUX TMPOCKOIIaX. [IK-4.1-y J12.12
OcobenHocTr 3¢ derta CaHbsKa B KOJTBLIEBOM IK-4.1-B J12.13J13.1
nazepe. TpebGoBaHUs K KOJBLEBBIM jIa3epaM Jijist [1K-4.2-3 213233
onTUYecKol rupockonuu. PopmrpoBaHue [K-4.2-y
KBa/lpaTypHbIX MH(OPMAaLMOHHBIX CUTHA/OB B [1K-4.2-B
Jla3epHOM rvpockorte. /JIek/

1.25 [NpuHinuanpHas cxema HTephepoMeTpa IK-2.1-3 JI1.1J11.2 OK3aMeH
Canbska. BonokoHHO-0NTHYeCcKre TMpPOCKOIbI, X [IK-2.1-y JI1.3J12.1
npuMeHeHue. [10BbIIIeHVe UyBCTBUTE/IBHOCTH [1K-2.1-B J12.2 J12.3
BOJIOKOHHO-ONTUYECKUX IMPOCKOIIOB: METOJ, IK-2.2-3 J12.4 J12.5
HEeCMMMeTPUYHOH (pa30BOM MOY/ISALIMY, [K-2.2-y JI2.6 J12.7
KOMIIEHCAlMOHHbIN MeToZ. PopmypoBaHue [1K-2.2-B JI2.8 J12.9
KBa/IpaTypHBIX MH(OPMAIIMOHHBIX CUTHAJIOB B [IK-4.1-3 JI12.10J12.11
Jla3epHOM THUpOcKorie. VICTOYHHKY C/Ty4aiHOU [IK-4.1-y J12.12
TMOTPeIIHOCTY NIPY M3MepeHUsIX YI10BOM CKOPOCTH I1K-4.1-B JI2.13J13.1
Y YIVIOBBIX [1epeMellleHUl C [IOMOLLbIO JIa3epHbIX I1K-4.2-3 2132323
rupockornoB. EcrecTBeHHble Gu1yKTyaluy U nipejien [K-4.2-y
YYBCTBUTEIHHOCTH JIa3ePHBIX TUPOCKOIOB. [1K-4.2-B
VI3yyeHue KOHCIIEKTa JTeKLUH.

/Cp/

1.26 PacueT yacTOTHOM XapaKTePUCTUKU J1a3epHOT0 [IK-2.1-3 JI1.1J11.2 OK3aMeH
TMpOCKOIa. PaBHOMepHOe BpalljeHue J1a3epHOro IK-2.1-y JI1.3J12.1
TUPOCKOIIA U IBJIeHWe CUHXPOHU3ALIMH BCTPEUHBIX [1K-2.1-B J12.2 J12.3
BOJH (3axBara). /IIp/ IK-2.2-3 J12.4J12.5

MK-2.2-y J12.6 J12.7
I1K-2.2-B JI2.8 JI12.9
I1K-4.1-3 JI2.10 J12.11
MK-4.1-y J12.12
I1K-4.1-B JI2.13713.1
I1K-4.2-3 3132233
[K-4.2-y

I1K-4.2-B

1.27 Jla3epHble METO/IBI 3aITMCH Y BOCIIPOU3BEeHNsT
vHpopmaru /Tema/

1.28 Komnakr-gucku (CD, DVD, BD): reomeTpus IK-2.1-3 JI1.1J11.2 OK3aMeH
JMCKa, KOJMpoBaHWe UHpopMaLiy, IK-2.1-y JI1.3712.1
VH(OpMaLMOHHAs CTPYKTYPa, 3allch U [1IK-2.1-B J12.2 J12.3
CUuThIBaHUe UH(OPMALY, TEXHOIOTUS IK-2.2-3 J12.4 J12.5
npoussBogcTea.  /Jlek/ [K-2.2-y JI2.6 J12.7

I1K-2.2-B JI2.8 J12.9
I1K-4.1-3 JI2.10J12.11
MK-4.1-y J12.12
I1K-4.1-B JI2.13713.1
I1K-4.2-3 3132233
[K-4.2-y

I1K-4.2-B

1.29 Komnakr-pgucku (CD, DVD, BD): reomeTpus IK-2.1-3 JI1.1J11.2 OK3aMeH
JMCKa, KOMpoBaHWe UH(popMaLiy, IK-2.1-y JI1.3J12.1
VH(OpMaLMOHHAs CTPYKTYPa, 3allch U [1K-2.1-B J12.2 J12.3
CUUThIBaHUe UH(OPMALY, TEXHOIOTUS IK-2.2-3 J12.4 J12.5
MPOM3BO/CTBA. VI3yueHNe KOHCIIeKTa JIeKLUH. IK-2.2-y JI2.6 J12.7
/Cp/ I1K-2.2-B J12.8 J12.9

I1K-4.1-3 JI2.10J12.11
MK-4.1-y J12.12
I1K-4.1-B JI2.13713.1
I1K-4.2-3 3132233
[K-4.2-y

I1K-4.2-B




Pazpgen 2.

2.1 VKP /Tema/ 7 0

2.2 MNKP /UKP/ 7 0,35 IIK-2.1-3 JI1.1J11.2 DK3aMeH
IIK-2.1-y JI1.3712.1
I1IK-2.1-B JI12.2 J12.3
T1K-2.2-3 J12.4 J12.5
I1K-2.2-Y J12.6 J12.7
T1IK-2.2-B JI2.8 J12.9
I1K-4.1-3 JI2.10 J12.11
I1IK-4.1-Y J12.12
I1K-4.1-B JI2.13/13.1
T1K-4.2-3
I1IK-4.2-Y
T1K-4.2-B

2.3 Kuc /Kac/ 7 2 IIK-2.1-3 JI1.1J11.2 DK3aMeH
IIK-2.1-y JI1.3712.1
I1IK-2.1-B JI12.2 J12.3
T1K-2.2-3 J12.4 J12.5
I1K-2.2-Y J12.6 J12.7
T1IK-2.2-B JI2.8 J12.9
I1K-4.1-3 JI2.10 J12.11
I1IK-4.1-Y J12.12
I1K-4.1-B JI2.13/13.1
T1K-4.2-3
I1IK-4.2-Y
T1K-4.2-B

2.4 DK3aMeH /DK3aMeH/ 7 44,65 T1K-2.1-3 JI1.1J11.2 DJK3aMeH
IIK-2.1-y JI1.3712.1
I1IK-2.1-B J12.2 J12.3
T1K-2.2-3 J12.4 J12.5
I1K-2.2-Y J12.6 J12.7
T1IK-2.2-B JI12.8 J12.9
I1K-4.1-3 JI2.10 J12.11
I1IK-4.1-Y J12.12
I1K-4.1-B JI2.13/13.1
T1K-4.2-3
I1IK-4.2-Y
T1K-4.2-B

5. OMEHOYHBIE MATEPHAJIBI ITO JUCIIUIUVIMHE (MO/YJ/IFO)

OtleHOUHbIe MaTepHasIbl TIPUBE/IEHBI B IPHIOXKEHUH K paboueit mporpaMMe JUCHUTUIAHLI (CM. ToKyMeHT "O1ieHOUHbIe MaTepHaJibl
10 AucLurvHe "JlazepHble 1 BOTOKOHHO-ONTHYECKHe YCTPOUCTBA").

6. YYHEBHO-METOJNYECKOE U MTH®OPMAIIMOHHOE OBECIIEYEHHME JUCITUIIMHBI (MO YJISA)

6.1. PekomeHpyemas IuTepaTypa

6.1.1. OcHoBHaA MTEparypa

Ne ABTOpBI, COCTaBUTENHN 3aryaBue W3patenscTBO, Kosmgectso/
rof Ha3BaHue IbC

JI1.1 |Pwibuna, H. B. OmnTo3/1eKTPOHUKA ¥ KBAHTOBAsI OMTHKA : yueOHOoe rmocobue Pa3anb: 978-5-7722-
Ps3anckmit 0363-7,
rocyzapcrBeHH | https://www.ip
1317 rbookshop.ru/
paguorexHuyec | 134866.html
KUH
YHUBEPCHUTET,

2022, 160 c.




Ne ABTOpBI, COCTaBUTENHN 3aryaBue W3patenscTBO, Komgectso/
rog, Ha3BaHue JbC

JI1.2 | CaBenbeB U. B. Kypc ¢usuku. B 3 Tomax. Tom 3. KBaHTOBasi onTrka. ATOMHast CaHKT- 978-5-507-

¢usuka. Pusuka TBepzoro tesna. PrsrKa aTOMHOro sipa u ITetepOypr: 47404-2,
9/IeMeHTapHBIX YaCTHI] : YIeOHUK [I/is1 By30B Jlanb, 2024, 308 | https://e.lanbo
c. ok.com/book/3
67055
JI1.3 | KopHunosnu A.A., CrerjuasbHble I71aBbl COBPEMEHHON (PU3MKY 1 Pssans, 2022, 978-5-7722-
JIutBrHOB B.T'. HAHO3JIEKTPOHUKH : yueb. rocobre 240c. 0362-0, 1
6.1.2. lonoHuTe/IbHAA IMTepaTypa
Ne ABTOpBI, COCTaBUTENHN 3aryaBue W3patenscTBO, Komgectso/
rog, Ha3BaHue JbC

JI2.1 |Ianruna JI. W. KBaHTOBast ¥ ONTHYeCKast 37IeKTPOHMKA : yueOHOe 1mocobuie Tomck: 2227-8397,
Tomckuit http://www.ipr
rocygapcrBeHH | bookshop.ru/l
1317 3939.html
YHUBEpCUTET
cucTeM
yIpaB/ieHus U
paJ103/1eKTPOH
vku, 2012, 301
C.

JI2.2 | ®pumaH P. BonokoHHO-ONTHYECKNE CHUCTEMBI CBSI3U M.:TexHocdepa |5-94836-010-
, 2006, 495c. 51

JI2.3 |Ko3nos B.A. BonokonHas ontuka. du3snyeckrie 0CHOBBI, BOTOKOHHO- Psizanb, 2015, ,1

ONTUYeCKVe KOMIIOHEHTHI, JINHUU CBSI3W, BOJIOKOHHBIE J1a3ephl, 256c¢.
BOJIOKOHHBIE IaTYMKH : yuel. rocobre

JI12.4 | EpmakoB O.H., OrnTponrka M.: dnyc-K, 978-5-8037-
IMuxtH A.H., 2011, 612 c. 0506-2, 1
ITporacos 10.10.,

Tapacos C.A.

JI2.5 |Epmakos O.H., du3nyeckye 0CHOBBI NOTYIIPOBOJHUKOBON ONTO3/IEKTP OHUKH. M.: fAnyc-K, 978-5-8037-
IMuxtua A.H., KorepeHTHast ONTO3/1€KTPOHUKA 2010, 700 c. 0505-5, 1
ITporacos 10.10.,

Tapacos C.A.

J12.6 |IHangapos B. M. OcHOBBI (I3UYeCKON 1 KBAHTOBOM OITTHKY : yueOHOe rocobre Tomck: 5-86889-228-
Tomckuit 3,
rocyzapcreeHH | http://www.ipr
1317 bookshop.ru/1
YHUBEPCUTET 4018.html
cucTeM
yIpaBjieHust U
PaJ103/1eKTPOH
vku, 2012, 197
C.

J12.7 | AcraiikuH A. 11, KBaHTOBBIE M ONTO3/IEKTPOHHBIE TTPHOOPEI M YCTPOHCTBA : Capos: 978-5-9515-
CmupHOB M. K., yuebHOe rmocobue Poccuiickuit 0159-2,
AcraiikuH A. 1. (hesiepanbHbIiL http://www.ipr

siiepHbId LieHTp | bookshop.ru/6
— BHUMDO, 0849.html

2011, 343 c.




Ne ABTOpBI, COCTaBUTENN 3aryaBue W3patenscTBO, Komgectso/
rog, Ha3BaHue JbC
JI2.8 | Cxmspos O. K. BonoKoHHO-0MTHYEeCKME CeTH U CUCTeMBI CBSI3U Mockga: 5-98003-147-

COJIOH-IIpecc, |2,

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

JI2.9 | Kucenes I'. JI. KBaHTOBas 1 ontuueckast 371eKTPOHHKA CaHKT- 978-5-8114-

ITetepOypr: 1114-6,

Jlanb, 2017, 316 | https://e.lanbo

c. ok.com/book/9
1904

J12.10 | 3Bento O. [IpuHLMIIEI 1a3epoB M.:Mup, 1990, |5-03-001053-

560c X, 1

J12.11 | Epmyparckuii I1.B., CripaBoYHOe 1T0CcOOMe 110 OCHOBAM 3/IEKTPOTEXHUKH U M.:Bueproatom | 5-283-00649-
Kocsikun A.A., 3/IeKTPOHUKU u3pat, 1995, 2,1
JIucteuH B.C., 352c.
JIbrukuHa I'.I1.,
Herymun A.B.,
MunkuH FO.B.
JI12.12 | Wnbun B.U., Mycuxus | Bapu3oHHBIe [TOTYyNpOBOJHUKY U TeTePOCTPYKTYPHI : CI16.:Hayka, 5-02-024935-
C.®,, Illuxk A 4. Yueb.mocobue 2000, 100c. 1,1
J12.13 |ITuxtua A.H. Omrrueckasi U KBAaHTOBas I€KTPOHMKA : Yueb./i7ist By30B M.:BbICcH1.IIK., 5-06-002703-
2001, 576c. 1,1
6.1.3. MeToguueckue pa3padoTKu
Ne ABTOpBI, COCTaBUTENHN 3aryaBue W3patenscTBO, Kosmgectso/
rog, Ha3BaHue ObC
JI3.1 | Mopo3sos [I.A., JlazepHble ¥ BOJIOKOHHO-ONTUYeCKHUe HH(OpMaIIMOHHbIe Pszanb: PULL s
UupkuH M.B. ycTpolicTBa : MeToauueckue yKa3aHus PI'PTY, 2012, |https:/elib.rsre
u.ru/ebs/downl
0ad/1590
6.2. IlepeueHb pecypcoB HH()OPMaLMOHHO-Te/IeKOMMYHUKaLMOHHOU ceTu "VHTepHetr"
31 | Caiir )XypHana «DJIeKTPOHUKa»
32 | DneKTpoHHO-OMbMMoTeuHast cricteMa «IPRBook»
33 | DneKTpOHHO-OMOMOTeUHast crcTeMa «JIaHb»

6.3 IlepeueHb NPOrpaMMHOro o0ecneyeHs1 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeueHb JIMLIEH3MOHHOTO ¥ CBOOOJHO PACcPOCTPAHAEMOr0 MPOrPaMMHOr0 ofecreyeHHsi, B TOM YHCIe

0TeUYeCTBEHHOI'0 MpOM3BO/ACTBA

HaumenoBanue

Onmcanue

OneparpioHHas cucteMa Windows

Kommepueckas nuiieH3yst

Kaspersky Endpoint Security

Kommepueckas nuiieH3nst

Adobe Acrobat Reader CeobogHoe 10
LibreOffice CeobogHoe 10
OpenOffice Crobognoe T10
Lazarus CeobogHoe 10
Pascal CeobogHoe 10
7 Zip Crobognoe T10
DOSBox CeobogHoe 10




OnepanmonHas cucrema MS DOS

Beccpouno. KopniopatuBHasi muiieH3ust Microsoft Imagine Membership ID
700565239

datinosblii MmeHepKkep FAR

CeobogHoe 10

6.3.2 IlepeueHb MHGOPMALIMOHHBIX CIIPABOYHbBIX CHCTEM

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCIHIATUINHBI (MO Y JIs)

358 yuebHO-aZIMUHYCTPATHUBHBIN KOPITYC. YueOHast ayIuTOPHs 15 POBe/ieHusI yueOHbIX 3aHATUH JIEKIMOHHOTO U
CEeMHUHAPCKOTO THIIa, TPYIIOBBIX U MHUBH/YaIbHbIX KOHCY/IbTALMH, TEKYILIero KOHTPOJISL ¥ IPOMEKYTOUHOM aTTecTalin

1 Crnermam3upoBadHast Mebestb (200 MecT), KOMITBIOTED C BO3MOXKHOCTBIO TIOJKJ/TIOUEHHS K CeTH «VIHTepHeT» U

9KpaH, /I0CKa.

obecrieueHHeM /IOCTYTIA B 3/IEKTPOHHYIO MH(OPMalMoHHO-00pa3oBaTenbHyt0 cpeny PI'PTY, MynbTuMe/jvia TIpOEKTOP,

317 nabopatopHbIii Kopryc. YueOHasi 1abopaTopusi, OCHaIlleHHast 7abopaTopHeIM 060pyoBaHHeM. YuebHast TjabopaTopus,
OCHaIIleHHast 1JabopaTopHBEIM 000pyZi0BaHHeM. AyUTOPUS A1 TIPOBeZIeHNsT 3aHSTHIA JIEKIMIOHHOI0 ¥ CEMUHAPCKOT'0 TUTIA,
TPYIIOBBIX U MHAWBUAYATbHBIX KOHCY/bTALIAM, TEKYIIIEr0 KOHTPOJISI ¥ TIPOMEXKYTOUHOM aTTecTalyy. 22 MecTa,
2 yueOHO-/1ab0paTOpHBIe CTEHBI A1 I3MepeHHsT XapaKTePHCTHK U MCCIIe0BaHMs JT1a3epHbIX M BOTIOKOHHO-OIITHUECKUX CHUCTEM,
nprbop KOMOVMHMPOBaHHBIH 1MdpoBoii [11 4313, APPA -207, octmnnorpad ACK-1021, ocopiorpad GOS-622G,
ociyuiorpad C1-220, ncrounuk mutanust GPR-30H10-D, BosbT™Metp B7-27A/1, crieljuanu3vpoBadHas Meberb,
MY/IBTUMeZIUHHOe 000py/[0BaHHe, MarHUTO-MapKepHast ZJ0CKa.

8. METOJNYECKHWE MATEPHWAJIBI 110 JUCIHUII/IMHE (MO/JYJIFO)

Metoardeckoe obecrieueHye JUCIUMTHBI PUBE/IEHO B TIPHUIOXKEHUH K paboyeli MporpaMMe JUCHUTUTAHBI (CM. TOKYMEHT
"MeToguuecKue yKasaHUs AUCLMIUTHHBI "JIa3epHble U BOIOKOHHO-OMTUUYECKHe yCTpoicTBa'").

[IOKYMEHT MOAMWCAH 3NIEKTPOHHOM MOAMMUCHIO

NOZAMUCAHO
3ABEZYIOLLMM
KA®EZPbI

NOANUCAHO
3ABEYIOLLNM
BbIMYCKAIOLLIEW
KA®E[IPbI

NOANNCAHO
HAYAJTbHUKOM YPOI

®reoy BO "PrPTY", PIPTY, Cepebpsikos AHapeii
EBreHbeBuny, 1.0. 3aBeaytowlero kacdeapb! JM1

®reoy BO "PIPTY", PIPTY, Cepebpskos AHapeit
EBreHbeBuY, 1.0. 3aBeaytoLlero kacdeapsl M

®rboy BO "PIrPTY", PIPTY, Ep3binésa AHHa
AnekcaHapoBHa, HavanbHuk YPOT

OnepaTtop 340 000 "Komnahus "TeH3op" —

27.08.24 16:16 (MSK)

27.08.24 16:16 (MSK)

29.08.24 13:48 (MSK)

MpocTtas noanucb

MpocTaa nognucb

MpocTtas noanucb




