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Pacnpez[eﬂeﬂne YacoB JMCHHUIVIMHBI IO CeMeCTpaM

Cemectp
(<Kypc>.<Cemectp 6 (3.2)
Ha Kypce>) Uroro
Henens 16
Bun 3ansTuit vi PIl vi PIT

Jlexmum 64 64 64 64
[IpakTuueckue 16 16 16 16
Wnas KoHTaKkTHas 0,35 (0,35 (0,35 (0,35
pabota
KoncynetupoBanue |2 2 2 2
nepes 9K3aMeHOM U
MPaKTHUKOU
Uroro ayn. 82,35 | 82,35 | 82,35 | 82,35
Konrakrhas pabora | 82,35 [ 82,35 | 82,35 | 82,35
Cam. pabota 62 62 62 62
Yacel Ha KOHTPOJTb 35,65 | 35,65 | 35,65 | 35,65
Uroro 180 180 180 180

r. Psa3ann



IIporpammy coctaBun(u):

K.Mm.H., 00y., Muwun Banepuii IOpvesuu

Pabouvas mporpamMmma JUCIATUTHHEL
OnTHKO0-371eKTPOHHBbIE CHCTEMBI

paspaborana B coorBerctBuu ¢ ®I'OC BO:

OI'OC BO - crienmanuret 1o crenuaibHocTd 12.05.01 DaekTpoHHbIE U ONTHKO-3IEKTPOHHBIE TPUOOPHI M CUCTEMBI CIIELHATILHOTO
HasHaueHus (puka3 MunoopHayku Poccun ot 09.02.2018 r. Ne 93)

COCTaBJICHa Ha OCHOBAHUH yIeOHOTr0 ITaHa:
CrneunansHocTh 12.05.01 DnekTpoHHBIE M ONTHKO-3JIEKTPOHHBIE TIPUOOPHI M CUCTEMBI CIIEIIUATIBHOTO Ha3HAYEHHS
YTBEPXACHHOTO YYEHBIM cOBETOM By3a oT 24.04.2026 mpotokon Ne 10.

Pabouas mporpamma ogoOpeHa Ha 3aceqaHuH Kadeapsl

IIpoMbIlIeHHOH 3JIEKTPOHUKH

[Iporokoin or 21.05.2026 r. Ne 11
Cpox petictBus mporpammsl: 2026-2031 yu.r.
3aB. xadenpoit Kpyrios Cepreit AnekcanapoBud



Buzuposanue PII/] 1uis1 ucnostHeHMs1 B 0YepeHOM y4eOHOM roay

Pabouast mporpamMma mepecMoTpeHa, o0CyxkIeHa i 01o0peHa st
ucrionHeHus B 2027-2028 yueOHOM roay Ha 3acefaHuu Kadeapsl
IIpoMbINIJIEHHOH 3JIEKTPOHUKH

[Iporokom ot 2027 1. Ne

3aB. kadeapoit

Buzuposanue PII/] nu1s1 ucnosiHeHMs1 B 0YepeHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CcyxIeHa 1 0go0peHa st
ucrnonaenus B 2028-2029 yueOHOM roay Ha 3acegaHun Kaheapol
IIpoMbIiICEHHOH 3JIEKTPOHUKH

[Iporokom ot 2028 1. Ne

3aB. kadenpoi

Buzuposanue PII/] 1yt ucnostHeHust B 0YepeTHOM Y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, o0CyxkAeHa 1 0400peHa st
ucnonaeHus B 2029-2030 yyeGHOM roay Ha 3aceIaHuu Kaheapbl
IIpoMbINIJIEHHOH 3JIEKTPOHUKH

[Iporokom ot 2029 1. Ne

3aB. kadeapoit

Busuposanue PII/] 1y ucnostHeHust B 0YepeTHOM y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CYyKAeHa 1 0JJ00peHa st
ucnonHenust B 2030-2031 yyeOHOM rofy Ha 3aceaHuH Kadheapbl

IIpoMbIJIEHHO# 2JIEKTPOHUKHU

[Iporokom ot 2030 r. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 | Llenpro ocBOCHUS TUCIUITTHHBI « OTITHKO-3JICKTPOHHBIE CHCTEMBD) SBIISETCSA (POPMHUPOBAHHE Y CTYICHTOB
CHCTEMaTHUYECKUX 3HAHUH 00 OCHOBHBIX IPUHIHUIIAX TOCTPOCHHS ONITHKO-3JIEKTPOHHBIX IPHOOPOB U CHCTEM IS
MOCJIEAYIOIIETO UCIIONB30BAHMS TTOTy4E€HHBIX KOMIETCHIUI IIPH pa3paboTKe, IPOU3BOJICTBE U IPUMEHEHHH B
YCTPOHCTBAaX COBPEMEHHOW ONTHYECKOH AIEKTPOHUKH, (POTOHUKH U ONTOMH(OPMATHKH.

1.2 | 3apaun TUCLIUTIIMHEL:

1.3 | bopMupoBanne 3HaHHI, yMCHHUIT 1 HABBIKOB B 00JIACTH MPHUHIIMIIOB IIOCTPOCHHUS ONITHKO-3JICKTPOHHBIX IPHOOPOB U
CHCTEM Ha OCHOBE JICKTPOBAKYYMHBIX, TBEPIOTEIBHBIX M KOOPAHMHATHO-YYBCTBUTEIBHBIX ()OTOMPUEMHHKOB;

1.4 (bOpMI/IpOBaHI/Ie HAYYHOI'0 MoaxoAa K N3y4€HHUIO OIITHKO-2JICKTPOHHBIX HpI/I60pOB H CUCTEM, HABBIKOB PCIICHUS
TCOPETUYCCKUX U MPAKTUYCCKUX 3a1a9 X ITPOCKTUPOBAHUS

1.5 | u3yueHne npuHOMNA TeHCTBHSA, PYHKINOHAIBHON CTPYKTYPHI, KOHCTPYKIHN 1 CITIOCOO0B 00paOOTKH CHTHAJIOB
(hOTOUYBCTBUTENBHBIX MaTPHII, CO3JAHHBIX HA OCHOBE IIPHOOPOB C 3apAI0BOH CBSI3BIO;

1.6 | n3yueHne KOHCTPYKIMNA ¥ IPUHIUIIOB AeiicTBUs TernoBu3opoB MK auana3oHa u onTHYeCKUX TEPMOMETPOB;

1.7 | mpnobpeTeHne MPaKTHUSCKUX HABBIKOB N3MEPEHUH XapaKTEePHCTHK OBICTPO MPOTEKAFONINX MPOIIECCOB Ha OCHOBE
HCTIONB30BAHUS ONTHKO-3IEKTPOHHBIX TIPHOOPOB.

2. MECTO JUCIIMITIJIMHBI (MOAYJIS) B CTPYKTYPE OBPA3SOBATEJIBHOU ITPOI'PAMMBbI

Iukn (paszen) OI: | F1.B

2.1 | TpeGoBaHus K npeaBapuTeIbHOM OATOTOBKE 00y4alolerocs:

2.1.1 | IlpukianHas onTuka

2.1.2 | OCHOBBI OIITHKH

2.2 | Jucuuniaunbl (MOAY/IH) M NPAKTHKH, JJIsl KOTOPLIX 0CBOCHHE JAHHON JMCHHMILIUHBI (MOAY/IS) HEO0X0AMMO KAK
npeuIecTByIolIee:

2.2.1 | KoMnbproTepHBIE TEXHOJIOTHU B 00paboTKe N300paXKeHUi

2.2.2 | Meroms! cxKaTHsI H300paKECHUH

2.2.3 | [IpenBapuTensHas o0padoTka n300pakeHnit

224 CHGHI/IaJ'ILHBIe OITUKO-3JICKTPOHHBIC U I/IH(l)OpMaIII/IOHHO—I/ISMepI/ITCJ'[BHLIG CHUCTCMBI

2.2.5 [ {udpoBas cxeMOTEXHHKA M IPOrPAMMHPYEMBIC JIOTHIECKHE CXEMBI

2.2.6 | Meronbl MalTMHHOTO O0YyYEHUS

2.2.7 | IlpoekTupoBaHUE ONTUKO-DIEKTPOHHBIX TPUOOPOB

2.2.8 | 'eonH(pOpMaIOHHBIE CUCTEMBI H TEXHOIOTUH

2.2.9 | OnTuMaabHBIE CUCTEMBI

2.2.10 | CoBpeMeHHbIEC TAKETH U ONOIHOTEKH 151 00pabOTKH N300pakeHMi

2.2.11 | TexHonmoruu porpaMMHUupOBaHUS

2.2.12 | bopToBbIe HH()OPMAIIMOHHO-U3MEPUTEIBHBIC CUCTEMBI

2.2.13 | InTennexTyanbHble CUCTEMBI YIPABICHUS

2.2.14 | MaTtemaTudeckie MeTOIbI (POPMUPOBAHMS H300pakeHUH

2.2.15 | MeTozs! TOKaIu3anuy, TO3HIHOHNPOBAHIS 1 HaBUTAIUH MOOMIIBHBIX pOOOTOB

2.2.16 | HelipoceTeBble CUCTEMBI YIIPABICHUS

2.2.17 | Term1oBU3HOHHBIE CUCTEMBI

2.2.18 | TexHONMOTUHM KOMIUICKCHPOBaHHS HH(OPMAIIMU B ONTHKO-3JIEKTPOHHBIX CHCTEMAax

2.2.19 | BoinonHeHue U 3a1UTa BBITYCKHON KBaTU(pHUKaLMOHHON paboTh

2.2.20 | Hayuno-uccnenopatensckas padbora

2.2.21 | IlpepaumninoMHas IpakTHKa

2.2.22 | TIpon3BOACTBEHHAs IPAKTHUKA

3. KOMIIETEHLINH OB YYAIOIIETOCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI I CLIMTLINHBI
(MOZYJIS)

IIK-1: Cnioco6eH mpoBOANTH MOUCK U AHAJU3 HAYYHO-TEXHUYeCKO0il nHGOPMALMH 0Te€4eCTBEHHOI0 U 3apy0eKHOT0 ONbITA
1o pa3padoTKe ONTHYECKUX U ONTHKO-3JIEKTPOHHBIX NPHOOPOB M KOMILJIEKCOB

ITIK-1.1. IlpoBoaANT NOMCK HAYYHO-TeXHHUYeCKOH HHGOPMaLMH 0Te4YeCTBEHHOIO H 3apy0e;KHOI0 ONbITA 110 pa3padoTke
ONTHYECKHX U ONTHKO-31eKTPOHHBIX PHOOPOB M KOMILIEKCOB




3HaThL

METO[bI MMOUCKA HAYYHO-TEXHUYECKOH MH(OpManuy B 00JIACTH ONTHUYECKUX U ONTHKO-3JICKTPOHHBIX MPHOOPOB M KOMILICKCOB
YMmerh

OCYIIECTBIIATH MOUCK HAYYHO-TEXHUYECKOW MH(QOpMAIMH OTEYECTBEHHOTO U 3apy0E)KHOTO OIBITa O pa3paboTKe ONTHYECKHX H
OITHKO-3JIEKTPOHHBIX MPHOOPOB U KOMILICKCOB

Baanernb

MOJXOJAMH K TTOUCKY HAyIHO-TEXHHUYECKON WH(GOPMAIUK B O0JIACTH ONTHYCCKUX U OMTHKO-3JICKTPOHHBIX MPHOOPOB ¥ KOMILIEKCOB

ITIK-1.2. IlpoBoaANT aHAIU3 HAYYHO-TeXHHMYeCKOH HHGOpMaLHMH 0TeYeCTBEHHOI0 M 3apy0e;KHOI0 ONbITA 110 pa3padoTke
ONTHYECKHX M ONITHKO-3JICKTPOHHBIX IPHOOPOB M KOMILIEKCOB

3HarThb

METO/bI aHAJIN3a HAYYHO-TEXHUYEeCKOW MH(OpManuy B 00JaCTH ONTHYECKUX M ONTHKO-JIEKTPOHHBIX MPHOOPOB M KOMILJIEKCOB
YMmeTh

OCYIIECTBIIATh aHAIN3 HAYYHO-TEXHUYECKOW HH(OpMAIMK OTESUYESCTBEHHOIO W 3apyOEKHOrO OMBITA 10 pa3padOTKe ONTUICCKUAX H
OITUKO-3IEKTPOHHBIX MPUOOPOB U KOMILIEKCOB

Baagersp

MOAXOJaMU K aHAN3y HAYYHO-TCXHHYCCKOH WH(POpMAIMH B O0JACTH ONTHYECKUX U ONTHKO-3JCKTPOHHBIX MPUOOPOB M KOMILICKCOB

IIK-2: Cnoco0eH NpOBOIUTH NOMCK COBPEMEHHBIX TEXHOJIOTUH NO/Iy4YeHHs1, XPAHEeHUs U 00padoTKu MH(pOPMAaLNU €
HCNO/Ib30BAHUEM ONTUYECKUX M ONTHKO-3JICKTPOHHBIX IPHOOPOB U CHCTEM

ITIK-2.1. IIpoBoANT NOMCK COBPEMEHHBIX TEXHOJIOTHI NOTy4YeHHs1 HHPOPMALMH € HCII0JIb30BAHUEM ONTHYECKHUX M ONITHKO-
3JIEKTPOHHBIX NPHOOPOB U CHCTEM

3HaTh

METO/IbI TIOMCKA M aHalM3a HayYHO-TEXHHYECKOH MH(OpMaluy B 001aCTH PErHCTpalMu MH(OPMAIMN C MCIIOIb30BaHUEM
ONTHYECKUX M ONTHKO-3JIEKTPOHHBIX NMPHOOPOB M CHCTEM

Ymern

CaMOCTOSITENIFHO OCYIIECTBIAThH ITOMCK MH(OPMAIMU O COBPEMEHHBIX TEXHOJOTHSAX MOJMyYeHHUs MH(OpPMaluM C UCHOIb30BaHHEM
ONTHYECKUX M ONTHKO-ICKTPOHHBIX IPHOOPOB U CHCTEM

Buagers

MeTofgaMu paboTHI ¢ yueOHOM, HaydHOH IHTepaTypoH, MyONMKanMsSMH B HAyIHBIX JKypHalaX M CETH MHTEPHET B 00JIacTH
TEXHOJOTMH MOTy4eHNs] MH(POPMAIMHU C UCIIONB30BAHUEM ONTHYECKHX M ONTHUKO-3JIEKTPOHHBIX NMPUOOPOB U CHCTEM

IK-2.2. [IpoBoAMT MOUCK COBPEMEHHBIX TEXHOJIOTUI XpaHeHUs H 00pPadOTKN HH(OPMAIIMH € HCTIOJIE30BAHHEM ONTHYECKHX
H ONTHKO-3JIEKTPOHHBIX MPHOOPOB U CHCTEM

3nartb

METOJBI TTONCKA U aHAJH3a HAyYHO-TEXHUYECKOH MH(pOpManny B 00JACTH XpaHEHHS W MEepBHYHON 00paboTkn MH(OpMamu ¢
UCTIONB30BAHUEM ONTHYECKUX M ONTHUKO-3JIEKTPOHHBIX MPUOOPOB M CHCTEM

Ymern

CaMOCTOSITEIEHO OCYIIECTBIITH IIONCK MH(MOPMAIMK O COBPEMEHHBIX TEXHOJOTHSIX XPAaHCHHS W 00paboTkKu MH(OpManmu ¢
HCTIONB30BAHMEM ONTHYECKUX M ONTHKO-3JIEKTPOHHBIX NMPHOOPOB M CHCTEM

Baagersb

MeTozilaMu paboThl ¢ y4eOHOM, HaydHOH JIMTepaTypol, MyOIUKaunsIMH B Hay4HBIX JKypHalaX ¥ CETH MHTEPHET B O0JIaCTH
TEXHOJIOTHI XpaHEeHUs N 00paboTKH MH(MOPMAIMH C MCHOIB30BAHHEM ONTHYECKHX W ONTHKO-IEKTPOHHBIX IPHOOPOB M CHCTEM,
Croco0aMu OCMBICIIEHHS M KPUTHUECKOTO aHaJIM3a HaydHOH HH(pOpManuu

IIK-3: Cnoco6eH pa3padaTbIBaTh U UCCJIENOBATH HOBbIE CIIOCOOBI H NPUHIMNBI GYHKIIMOHUPOBAHMS ONTHYECKAX U ONTHKO
-3JIEKTPOHHBIX PUOOPOB U CHCTEM IOJIyYeHHsl, XpaHEeHUsI U 00padoTKu nHpopmManun

IIK-3.1. PazpaéaTeiBaeT HOBBIE CIOCOOBI H NPHMHIHUIBI PYHKIIMOHHPOBAHNS ONITHYECKUX NMPHOOPOB M CHCTEM MOTy4YeHH ],
XpaHeHHs1 U 00padoTKH MHpOPMALUU

3narTh

MMEIOIINeCs OCHOBHBIC TEXHOJOTHH MONy4YeHHs, XpaHEeHHUs W 00padoTkn MH(OPMAINH C UCTIOIH30BAHUEM ONTHYECKUX H
ONTHKO-3JIEKTPOHHBIX NMPUOOPOB U CHCTEM

Ymern

aHAJIM3UPOBATh MPEABSIBIIACMbIE TEXHUYECKHE TPEOOBAHHUS K Pa3padaTHBAEMbIM ONTHYECKAM M ONTHKO-IEKTPOHHBIM IIPHOOpaM 1
CHCTEMaM MONy4eHHs, XpaHEeHHUs U 00paboTk MH(DOPMAIHH C YIETOM H3BECTHBIX HKCICPHUMEHTAIBHBIX U TEOPEeTHIECKUX
PE3yNIbTaTOB, OIMYOJMKOBAaHHBIX B HAYyYHO-TEXHHYECKOH JIUTEPAaType M OTKPBITHIX MCTOYHHKAX MH(OpPMALUH

Baapgers

METOJaMH pa3pabOTKH HOBBIX CIOCOOOB M NMPHWHIMNOB (BYHKIIMOHUPOBAHMS ONTHYECKUX U ONTHKO-3IEKTPOHHBIX IPHOOPOB M
CUCTEM TONy4YeHUs], XpaHeHUsI U 00paboTku WHPOpMAIIH

IIK-3.2. UccienyeT HOBbIE CNIOCOOBLI M MPUHIMNBI (PYHKIMOHMPOBAHUS ONTHYECKUX NPUOOPOB U CUCTEM IMOJTyUeHH],
XpaHeHus1 U 00padoTKu HH(POPpMAINH




3HaThL

CYLIECTBYIOIME CIOCOOBI M MPHHUMIIEI (YHKIMOHUPOBAHUS ONTHYECKHX MPUOOPOB M CUCTEM IOIY4EHHMS, XpPaHCHUS U 00paboTKH

HHpOpMAIHH
Ymern

00pabaTbIBaTh, aHANU3UPOBATH, MPEICTABIATE U O(QOPMIIATE PE3yNbTaThl UCCIEIOBAHUH

Baanernb

HaBBbIKaMH SKCIICPUMCHTAJIIBHOI'O HCCJICAOBAHHS HOBBIX CII0cO00B U OPUHIOHUIIOB (i)yHKI_[I/IOHI/IpOBaHI/ISI OINTHYCCKUX HpI/I60pOB u

CHCTEM TIONyYCHHUS, XpaHEHUS U 00paboTku MH(POpPMAINU

B pe3yabTaTe ocBOeHHSI THCHHILTHHBI (MOXYJIS) 00yYAOIIHIICS TOJIKEeH

3.1 (3HaTh:

3.1.1

(YHKIMOHAIBHYIO CTPYKTYPY U OCHOBHBIE XapaKTEPUCTUKH ONTHKO-3IEKTPOHHBIX IPUOOPOB U CUCTEM, OCOOCHHOCTH
IPUMEHEHHUS B 3KCIICPHMEHTAIBHBIX HCCIEA0BAHMAX (DOTOIEKTPOHHBIX yMHOXHUTENEH, PoTOpe3ncTopos, GoTonronoB,
3NEKTPOHHO-ONTHIECKUX IIPeo0pa3oBaTeliell, pHOOPOB € 3apAI0BOH CBI3BIO

3.2 | YmeTh:

3.2.1

TIPOMBIIIITICHHBIX TEIIAX

OCYH.IeCTBJ'IHTL 000CHOBaHHBIH BbI60p (I)OTOHpI/IeMHI/IKOB, a,[[eKBaTHLIﬁ peH.IaeMOﬁ 3a71a4c, a TaKKE BBIIIOJIHATH pacyCThl,
H€O6XOI[I/IMI>Ie JJIsL TPUMCHCHU ST OITHKO-2JICKTPOHHBIX HpI/I60p0B 1 CUCTEM B HAYYHBIX UCCIICAOBAHUAX U B

3.3 | Baragern:

33.1
OBICTPOINPOTEKAIOIIHUX MPOLIECCOB

TECXHUKOU perucTpanuu n 06pa6OTKI/I BBIXOIHBIX CUTHAJIOB OITUKO-3JICKTPOHHBIX CUCTEM, METOAAMU PETUCTPAITUN

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI (MOJYJISA)

Kon HaumenoBanue pa3ienos u Ttem /Buj 3ausatus/ | Cemectp / | Yacos | Komneren- | Jlureparypa ®opma
3aHATHS Kypc 1007 KOHTPOJISI
Pa3nen 1. BBeaenune
1.1 IIpeamer nucuumiuHbl U ee 3aaa4i. OCHOBHbBIE 6 0 DK3ameH
9Tarbl Pa3BUTHS ONTHKO—IIEKTPOHHBIX IPHOOPOB
U YCTPOWCTB; UX KJIACCU(HUKAIMS M OCHOBHBIC
xapakTtepuctuku /Tema/
1.2 /JTex/ 6 1 IK-2.1-3 JI.1J11.2 DK3aMeH
[K-2.1-y JI1.3J11.4
IIK-2.1-B JI1.5 J11.6
[1K-2.2-3 JI1.7J12.1
[K-2.2-y JI2.2J12.3
IIK-2.2-B J12.4 J12.5
IK-3.1-3 JI2.6J13.1
[K-3.1-y JI3.2J13.3
IIK-3.1-B | 012233 B4
[K-3.2-3 25
[K-3.2-y
TIK-3.2-B
MK-1.1-3
[K-1.1-y
[IK-1.1-B
[IK-1.2-3
[K-1.2-y

I1K-1.2-B




1.3 /Cp/ IK-2.1-3 JI1.1 J11.2 Ok3aMeH
IK-2.1-¥ JI1.3J11.4
IK-2.1-B JI1.5 JI1.6
IK-2.2-3 JI1.7]12.1
IK-2.2-y J12.2J12.3
I1K-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-Yy JI3.2J13.3
IK-3.1-B | 31 32 33 54
I1K-3.2-3 95
IK-3.2-y
IIK-3.2-B
IK-1.1-3
IK-1.1-Y
IIK-1.1-B
IK-1.2-3
IK-1.2-y
[IK-1.2-B
1.4 OyHKIMOHAIBHAS CTPYKTYpa ONTUKO— Ok3aMeH
ANEKTPOHHBIX NpUOOPoB. OCHOBHEIE
onpenerneHus, mpuHIKANE! pabotsr OJI1. Crekrtp
3aj1a4, PEIaeMbIX C TIOMOIIBIO OIITHKO—
ANEKTPOHHBIX IpudopoB /Tema/
1.5 /Jex/ IK-2.1-3 JI1.1J11.2 Ok3amMeH
IK-2.1-¥ JI1.3J11.4
[1K-2.1-B JI1.5 JI1.6
IK-2.2-3 JI1.7]12.1
IK-2.2-V J12.2J12.3
I1K-2.2-B J12.4 J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-¥ JI3.2J13.3
IK-3.1-B | 9233 54 35
I1K-3.2-3
IK-3.2-V
I1K-3.2-B
IK-1.1-3
IK-1.1-Y
IIK-1.1-B
IK-1.2-3
IK-1.2-Y
IIK-1.2-B
1.6 /Cp/ IK-2.1-3 JI1.1J11.2 Ok3aMeH
IK-2.1-¥ JI1.3J11.4
I1K-2.1-B JI1.5 JI1.6
IK-2.2-3 JI1.7]12.1
IK-2.2-V J12.2J12.3
I1K-2.2-B J12.4 J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-y JI3.2J13.3
IK-3.1-B | 9233 54 35
I1K-3.2-3
IK-3.2-Yy
I1K-3.2-B
IK-1.1-3
MK-1.1-Y
IIK-1.1-B
IK-1.2-3
IK-1.2-y
IIK-1.2-B
1.7 CpaBHEHHUE ONTHKO-3IEKTPOHHBIX IIPHOOPOB C Ok3ameH

BU3YaAJIbHBIMU, ONITUYECKUMH U
PpaarodNIeKTpOHHBIMU Tiprubopamu. OCHOBHEIC
napaMeTphl U XapakTepucTHKH. CBs3b
JUCUUIUIAHBI C pa3aeiaMu GU3UKH U JPYTUMH
JMUCIIUTUTMHAMH HarpaBiieHus /Tema/




1.8 /JIex/ [1K-2.1-3 JI1.1J11.2 DK3aMeH
[IK-2.1-y JI1.3J11.4
I[1IK-2.1-B JI1.5 J11.6
[1K-2.2-3 JI1.7J12.1
[IK-2.2-Y J12.2 J12.3
[1IK-2.2-B J12.4 J12.5
I1K-3.1-3 JI2.6J13.1
[IK-3.1-Y JI3.2 J13.3
I[IK-3.1-B | D2 23 54 35
I1K-3.2-3
[IK-3.2-Y
TIK-3.2-B
IIK-1.1-3
IIK-1.1-y
TIK-1.1-B
[1IK-1.2-3
IIK-1.2-y
TIK-1.2-B
1.9 /Cp/ I1K-2.1-3 JI1.1J11.2 DK3aMeH
[IK-2.1-y JI1.3J11.4
I[1IK-2.1-B JI1.5J11.6
[1K-2.2-3 JI1.7J12.1
[IK-2.2-Y J12.2 J12.3
I1IK-2.2-B J12.4 JI12.5
I1K-3.1-3 JI12.6J13.1
[IK-3.1-Y JI3.2J13.3
TIK-3.1-B | D2 93 B4 B5
I1K-3.2-3
[IK-3.2-y
TIK-3.2-B
IIK-1.1-3
IIK-1.1-y
TIK-1.1-B
[IK-1.2-3
IIK-1.2-y
TIK-1.2-B
Pazpen 2. OnTuyeckoe u3jiy4eHue
2.1 OnNTUYECKHA CIIEKTP MEKTPOMArHUTHBIX DK3aMeH
konebanuit. OCHOBHBIC SHEPTETHUSCKUE U
(oTroMeTprUecKre BETMUYUHBI U COOTHOIICHHS
MEXIy HUMHU
/Tema/
2.2 /Jex/ IK-2.1-3 JI1.1J11.2 DK3aMeH
[IK-2.1-y JI1.3J11.4
TIK-2.1-B JI1.5 JI1.6
[1K-2.2-3 JI1.7J12.1
[IK-2.2-y JI2.2 J12.3
T1IK-2.2-B J12.4 J12.5
[IK-3.1-3 JI12.6J13.1
IK-3.1-y JI3.2 JI3.3
TIK-3.1-B | B2 33 54 B5
[1K-3.2-3
[IK-3.2-Y
I1K-3.2-B
IIK-1.1-3
[IK-1.1-y
I[IK-1.1-B
I1K-1.2-3
[IK-1.2-y

IK-1.2-B




2.3 /Cp/ IK-2.1-3 JI1.1 J11.2 Ok3aMeH
[K-2.1-Y J1.3 J11.4
IK-2.1-B JI1.5 JI1.6
IK-2.2-3 JI1.7]12.1
[K-2.2-Y J12.2J12.3
[1K-2.2-B J12.4 J12.5
IK-3.1-3 JI12.6J13.1
IK-3.1-Y JI3.2 J13.3
IIK-3.1-B | D233 54 35
I1K-3.2-3
IK-3.2-y
I1K-3.2-B
IK-1.1-3
IK-1.1-Y
IK-1.1-B
IK-1.2-3
IK-1.2-y
[IK-1.2-B
24 OcCHOBHBIE ITapaMeTPhI H XapaKTEPUCTUKH Ok3aMeH
n3nydareneid. Kpatkue cBeeHUs 00 HCTOYHUKAX
1 TIPUEMHHKAX M3JIIy4YeHHS KaK 3BEHbSX ONTHKO-
SNIEKTPOHHBIX MPHOOPOB U cucteM /Tema/
2.5 /JTex/ IK-2.1-3 JI1.1J11.2 OK3ameH
[K-2.1-Y J1.3J11.4
[1K-2.1-B JI1.5 JI1.6
IK-2.2-3 JI1.7J12.1
[K-2.2-Y J12.2J12.3
[1K-2.2-B J12.4 J12.5
IK-3.1-3 JI12.6J13.1
IK-3.1-Y J13.2J13.3
MK-3.1-B | 3223 3435
I1K-3.2-3
IK-3.2-Y
I1K-3.2-B
IK-1.1-3
IK-1.1-y
[IK-1.1-B
IK-1.2-3
[K-1.2-Y
[IK-1.2-B
2.6 /Cp/ IK-2.1-3 JI1.1J11.2 Ok3amMeH
[K-2.1-Y J1.3J11.4
[1K-2.1-B JI1.5 JI1.6
[1K-2.2-3 JI1.7J12.1
I1K-2.2-Y J12.2J12.3
[1K-2.2-B J12.4 J12.5
IK-3.1-3 JI12.6J13.1
IK-3.1-Y J13.2 J13.3
MK-3.1-B | 52233455
I1K-3.2-3
IK-3.2-Y
[1K-3.2-B
IK-1.1-3
IK-1.1-y
[IK-1.1-B
IK-1.2-3
[K-1.2-Y
I1K-1.2-B
2.7 IIpoxoxaeHue ONTUYECKOrO U3IIy4EHHs Yepes OK3aMeH

aTMocdepy u apyrue cpeasl. O0mue BOmpocs
pacrpocTpaHeHus u3y4eHus B atmochepe /Tema/




2.8 /JIex/ [1K-2.1-3 JI1.1J11.2 DK3aMeH
[IK-2.1-y JI1.3J11.4
I[1IK-2.1-B JI1.5 JI1.6
[1K-2.2-3 JI1.7J12.1
[IK-2.2-Y J12.2 J12.3
[1IK-2.2-B J12.4 J12.5
I1K-3.1-3 JI2.6J13.1
[IK-3.1-Y JI3.2 J13.3
I[IK-3.1-B | D2 23 54 35
I1K-3.2-3
[IK-3.2-Y
TIK-3.2-B
IIK-1.1-3
[IK-1.1-Y
TIK-1.1-B
[1IK-1.2-3
[IK-1.2-Y
TIK-1.2-B

2.9 /Cp/ [1K-2.1-3 JI1.1J11.2 DK3aMeH
[IK-2.1-y JI1.3J11.4
I[1IK-2.1-B JI1.5 JI1.6
[1K-2.2-3 JI1.7J12.1
[IK-2.2-Y J12.2 J12.3
I1IK-2.2-B J12.4 JI12.5
I1K-3.1-3 JI2.6J13.1
[IK-3.1-Y JI3.2 J13.3
TIK-3.1-B | D2 93 B4 B5
I1K-3.2-3
[IK-3.2-Y
TIK-3.2-B
IIK-1.1-3
[IK-1.1-y
TIK-1.1-B
[IK-1.2-3
[IK-1.2-y
TIK-1.2-B

2.10 Ilormnomenue u paccessHue U3ITy4YEHUS B 36MHOM DK3aMeH

atMocdepe. OIyKTyalnu Npo3pavyHOCTH
aTMocdeps! /Tema/

2.11 /Jlex/ I1K-2.1-3 JI1.1J11.2 DK3aMeH
I[IK-2.1-y JI1.3J11.4
T1IK-2.1-B JI1.5 JI1.6
[1K-2.2-3 JI1.7J12.1
[IK-2.2-y JI12.2 J12.3
TIK-2.2-B J12.4 J12.5
I1K-3.1-3 JI12.6J13.1
[IK-3.1-Y JI3.2 JI3.3
T1IK-3.1-B | ©2 23 54 B5
[1K-3.2-3
[IK-3.2-Y
[1IK-3.2-B
I1K-1.1-3
[IK-1.1-y
I[IK-1.1-B
I1K-1.2-3
[IK-1.2-y

I1K-1.2-B




2.12 /Cp/ IK-2.1-3 JI1.1 J11.2 Ok3aMeH
IK-2.1-¥ JI1.3J11.4
IK-2.1-B JI1.5 JI1.6
IK-2.2-3 JI1.7]12.1
IK-2.2-y J12.2J12.3
I1K-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-Yy JI3.2J13.3
IK-3.1-B | D233 54 35
I1K-3.2-3
IK-3.2-y
IIK-3.2-B
IK-1.1-3
IK-1.1-Y
IIK-1.1-B
IK-1.2-3
IK-1.2-y
[IK-1.2-B
Pa3zpen 3. ®u3nyeckue 0CHOBBI
(pYHKIOHHPOBAHHSA ONTHKO—1EKTPOHHBIX
npudopoB  cucTeM
3.1 Onruaeckue cucreMsl. CHCTEMBI 0030pa U OK3aMeH
aHaJIM3a TOJ U3ITydeHUsI (OCHOBHBIC OIPEACICHHS
n kinaccudukanus). ViIcTo4HUKH U TPUEMHUKH
JNEKTPOMArHUTHOTO U3Ty4EHUs ONTHYECKOrO
JIFana30Ha; NX OCHOBHBIE ITAPAMETPHI H
xapaktepuctuku /Tema/
3.2 /Jex/ IK-2.1-3 JIT.1J11.2 DK3aMeH
IK-2.1-¥ JI1.3J11.4
I1K-2.1-B JI1.5 JI1.6
IK-2.2-3 JI1.7J12.1
IK-2.2-V J12.2J12.3
I1K-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-¥ JI3.2J13.3
IK-3.1-B | 9233 54 35
I1K-3.2-3
IK-3.2-y
I1K-3.2-B
IK-1.1-3
MK-1.1-Y
IIK-1.1-B
IK-1.2-3
IK-1.2-y
IIK-1.2-B
33 /Cp/ IK-2.1-3 JI1.1J11.2 Ok3ameH
IK-2.1-¥ JI1.3J11.4
I1K-2.1-B JI1.5 JI1.6
IK-2.2-3 JI1.7]12.1
IK-2.2-y J12.2J12.3
I1K-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-Y¥ JI3.2J13.3
IK-3.1-B | D233 54 35
I1K-3.2-3
IK-3.2-y
IIK-3.2-B
IK-1.1-3
MK-1.1-Y
[IK-1.1-B
IK-1.2-3
IK-1.2-y

IIK-1.2-B




34 OnexTpoBaKyyMHBIE U TBEPJOTEIbHBIC Ok3amMeH
(oTonprueMHUKH. DIEKTPOMarHuTHOE N3JTy4CHUE
ONTHYECKOT0 AWAIa30Ha U €T0 MOTJIOMCHNE B
TBEPIbIX U Ta3000pa3HbIX cpenax. P eKTHBHbIC
(hOTOIMHUCCHOHHBIE MaTepUallbl.
IMomynpoBoaHNKOBBIE (HOTOKATO/BI C HYJICBBIM U
OTPHUIATENFHBIM 3JIEKTPOHHBIM CpoacTBOM /Tema/
3.5 /JTex/ IK-2.1-3 JI1.1J11.2 Ok3ameH
[K-2.1-Y J1.3J11.4
[1K-2.1-B JI1.5 JI1.6
I1K-2.2-3 JI1.7J12.1
IK-2.2-Y J12.2J12.3
[1K-2.2-B J12.4 J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-Y JI3.2J13.3
MK-3.1-B | 52233455
I1K-3.2-3
IK-3.2-Y
[1K-3.2-B
IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-1.2-3
[1K-1.2-Y
I1K-1.2-B
3.6 Mp/ IK-2.1-3 JI1.1J11.2 Ok3ameH
IK-2.1-Y J1.3J711.4
[1K-2.1-B JI1.5 J11.6
[1K-2.2-3 JI1.7J12.1
IK-2.2-Y J12.2J12.3
[1K-2.2-B J12.4 J12.5
IK-3.1-3 JI12.6J13.1
IK-3.1-Y J13.2J13.3
[IK-3.1-B | D233 54 35
I1K-3.2-3
IK-3.2-y
I1K-3.2-B
IK-1.1-3
[K-1.1-Y
IK-1.1-B
IK-1.2-3
[K-1.2-Y
I1K-1.2-B
3.7 /Cp/ MK-2.1-3 JIL.1J11.2 DK3aMeH
IK-2.1-Y JI1.3J11.4
[1K-2.1-B JI1.5 J11.6
[1K-2.2-3 JI1.7J12.1
IK-2.2-Y J12.2 7123
[1K-2.2-B J12.4 J12.5
IK-3.1-3 JI12.6J13.1
IK-3.1-Y J13.2 J13.3
[IK-3.1-B | D233 24 35
I1K-3.2-3
IK-3.2-y
[IK-3.2-B
IK-1.1-3
IK-1.1-Y
IK-1.1-B
IK-1.2-3
IK-1.2-Y

I1K-1.2-B




3.8 KoncTpykuuu ¢orosneMeHToB, ux Ok3amMeH
XapaKTEepUCTUKH U napameTpbl. CKOPOCTHbIE
(oroanemenTsl. [IpenensHoe OBICTpONCHCTBIE.
@DoroanexTporHse yMHOKUTETH (DIY).
IIpuHun neficTBUS U yCTPOHCTBO OCHOBHBIX
turnioB ®IY. IIpenenbHas 4yBCTBUTENBHOCTD U
npeaenbHoe OpIcTposelicTBIe. Bo3MOXKHOCTE
peructpaiyy eTMHuIHbIX (HoToHOB /Tema/
3.9 /JTex/ IK-2.1-3 JI1.1J11.2 Ok3aMeH
IK-2.1-¥ JI1.3J11.4
I1K-2.1-B JI1.5 J11.6
IK-2.2-3 JI1.7]12.1
IK-2.2-V J12.2J12.3
I1K-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-y JI3.2J13.3
IK-3.1-B | 9233 54 35
I1K-3.2-3
IK-3.2-Yy
I1K-3.2-B
IK-1.1-3
IK-1.1-Y
IIK-1.1-B
IK-1.2-3
IK-1.2-Y
IIK-1.2-B
3.10 /Cp/ IK-2.1-3 JI1.1J11.2 Ok3ameH
IK-2.1-¥ JI1.3J11.4
I1K-2.1-B JI1.5 J11.6
IK-2.2-3 JI1.7]12.1
IK-2.2-¥y J12.2J12.3
I1K-2.2-B J12.4J12.5
IK-3.1-3 JI2.6J13.1
IK-3.1-Y JI3.2J13.3
IK-3.1-B | 9233 54 35
I1K-3.2-3
IK-3.2-y
IIK-3.2-B
IK-1.1-3
MK-1.1-Y
[IK-1.1-B
IK-1.2-3
IK-1.2-y
[IK-1.2-B
3.11 Buytpennuii ¢potoaddext u GoTonpoBOANMOCTE Ok3aMeH

TBEepAbIX Tell. CHEeKTpalibHbIC 3aBUCUMOCTH
KBaHTOBOTO BBIXO/Ia BHYTPEHHET0 (hoTO3(hdeKTa u
¢oronpoBoxuMocTH. THIIBI ¥ KOHCTPYKITHN
¢doropesucropoB. KoHcTpyKkmMy GOTONPHUEMHUKOB
JUIsL perucTpanny HHPpaKpacHoOro

n3mydenus /Tema/




3.12 /Jex/ IK-2.1-3 JIT.1J11.2 DK3aMeH
IK-2.1-y JI1.3 J11.4
IIK-2.1-B JI1.5 J11.6
IK-2.2-3 JI1.7]12.1
IK-2.2-Y J12.2 J12.3
I1K-2.2-B J12.4 J12.5
MK-3.1-3 J12.6J13.1
IK-3.1-Y JI3.2 JI3.3
IK-3.1-B | D2 53 54 B35
I1K-3.2-3
[K-3.2-y
TIK-3.2-B
IK-1.1-3
IK-1.1-Y
TIK-1.1-B
IK-1.2-3
[K-1.2-Y
TIK-1.2-B
3.13 /Cp/ IK-2.1-3 JIT.1J11.2 DK3aMeH
IK-2.1-Yy JI1.3 J11.4
IK-2.1-B JI1.5 J11.6
[K-2.2-3 JI1.7J12.1
IK-2.2-Y J12.2 J12.3
I1K-2.2-B J12.4 J12.5
MK-3.1-3 J12.6J13.1
IK-3.1-Y JI3.2 J13.3
TIK-3.1-B | D2 33 B34 35
I1K-3.2-3
MK-3.2-y
TIK-3.2-B
IK-1.1-3
IK-1.1-Y
TIK-1.1-B
IK-1.2-3
IK-1.2-Y
TIK-1.2-B
3.14 OCHOBHEBIE XapaKTEPUCTUKU U MTaPaMETPhI DK3aMeH
(oTOoranpBaHUYECKUX IPUESMHUKOB B
(ororarbBaHHYECKOM U (POTOAMOTHOM PEKUMAX
pabotel. HU3k049acTOTHBIE ¥ BEICOKOYACTOTHBIE
(doroanonsl. p—i—n—(hOTOINOMABL.
doToranbBaHUYECKUE MPUEMHUKH C BHYTPEHHUM
ycunennem /Tema/
3.15 /JTex/ MK-2.1-3 JIL.1J11.2 DK3aMeH
IK-2.1-Y JI1.3J11.4
I1K-2.1-B JI1.5 J11.6
I1K-2.2-3 JI1.7J12.1
[K-2.2-Y J2.2 J12.3
TIK-2.2-B J12.4 J12.5
IK-3.1-3 J12.6J13.1
[K-3.1-Y JI3.2 JI3.3
TIK-3.1-B | 32 33 54 55
I1K-3.2-3
IK-3.2-Y
TIK-3.2-B
IK-1.1-3
IK-1.1-y
IK-1.1-B
IK-1.2-3
IK-1.2-Y

I1K-1.2-B




3.16 /Cp/ IK-2.1-3 JI1.1 J11.2 Ok3aMeH
IK-2.1-y JI1.3J11.4
IK-2.1-B JI1.5J11.6
MK-2.2-3 JI1.7]12.1
IK-2.2-y J12.2712.3
I1K-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
MK-3.1-y JI3.2 J13.3
IK-3.1-B | 3233 54 35
I1K-3.2-3
IK-3.2-y
IIK-3.2-B
IK-1.1-3
MK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-y
IIK-1.2-B
3.17 WHdopMaIonHsle CBOHCTBA H300paKeHUI. Ok3aMeH
IIpu6ops! ¢ 3apsnoBoii cBs3bio (I13C) kak
MHOT'03JIEeMEHTHBIE (POTOIPHUEMHUKH.
dorormporeccs B CTPYKTypax THIA «METaJII—
JIFIICKTPHUK—TIONYTIPOBOTHUK)» — «METaJI—
okucen—TtonynpoBogHuk» (MIIT-u MOIT-
cTpykTypax) /Tema/
3.18 /JTex/ IK-2.1-3 JI1.1J11.2 Ok3ameH
K-2.1-y JI1.3J11.4
IK-2.1-B JI1.5J11.6
IK-2.2-3 JI1.7J12.1
MK-2.2-y J12.2J12.3
IIK-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-Y JI3.2J13.3
[K-3.1-B | D233 34 35
IK-3.2-3
IK-3.2-y
TK-3.2-B
IK-1.1-3
IK-1.1-y
TIK-1.1-B
MK-1.2-3
IK-1.2-y
IK-1.2-B
3.19 Mp/ MK-2.1-3 JIL.1J11.2 DK3aMeH
MK-2.1-y JI1.3 J11.4
IK-2.1-B JI1.5J11.6
IK-2.2-3 JI1.7J12.1
MK-2.2-y J12.2 7123
IIK-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-Y JI3.2J13.3
[K-3.1-B | D233 34 35
I1K-3.2-3
IK-3.2-y
TK-3.2-B
IK-1.1-3
MK-1.1-y
IK-1.1-B
IK-1.2-3
IK-1.2-y

I1K-1.2-B




3.20 /Cp/ IK-2.1-3 JI1.1 J11.2 Ok3aMeH
IIK-2.1-y JI1.3J11.4
I1K-2.1-B JI1.5 J11.6
[1K-2.2-3 JI1.7J12.1
IIK-2.2-Y J12.2 J712.3
IIK-2.2-B J12.4 J12.5
I1K-3.1-3 JI2.6J13.1
[IK-3.1-y JI3.2 J13.3
I[IK-3.1-B | D2 D3 D4 35
I1K-3.2-3
[IK-3.2-Y
TIK-3.2-B
I1K-1.1-3
IIK-1.1-y
TIK-1.1-B
I1K-1.2-3
IIK-1.2-y
TIK-1.2-B
3.21 VYceTpolicTBo poTonpuemMarka Ha ocHoBe MOIT— DK3aMeH
CTPYKTYpP U OpraHH3alys IepeHoca
nHPOPMAIMOHHOTO 3apsaa. CriekTpanbHas
YYBCTBHUTEIBHOCTH (POTONPUEMHHAKOB HA OCHOBE
MOII-cTpyktyp. JIuHeiiHbIe U MaTpUYHbIE
¢dorompuemunku /Tema/
3.22 /J1ex/ I1K-2.1-3 JI1.1 J11.2 DK3aMeH
IIK-2.1-y JI1.3J711.4
TIK-2.1-B JI1.5 J11.6
I1K-2.2-3 JI1.7J12.1
IIK-2.2-y JI2.2 J12.3
TIK-2.2-B J12.4 J12.5
I1K-3.1-3 J12.6J13.1
IIK-3.1-Y JI3.2 JI3.3
TIK-3.1-B | D2 33 54 B5
I1K-3.2-3
I1K-3.2-Y
I1K-3.2-B
IK-1.1-3
IIK-1.1-y
IIK-1.1-B
I1K-1.2-3
[IK-1.2-y
I1K-1.2-B
3.23 /Cp/ IK-2.1-3 JI.1J11.2 DK3aMeH
IIK-2.1-y JI1.3J11.4
TIK-2.1-B JI1.5J11.6
I1K-2.2-3 JI1.7J12.1
IIK-2.2-y J12.2 J12.3
TIK-2.2-B J12.4 J12.5
I1K-3.1-3 J12.6J13.1
IK-3.1-Y JI3.2 J13.3
IIK-3.1-B | D2 D3 D4 35
I1K-3.2-3
I1K-3.2-Y
I1K-3.2-B
IIK-1.1-3
IIK-1.1-y
IIK-1.1-B
I1K-1.2-3
IIK-1.2-y
TIK-1.2-B
3.24 KoopanHaTHO—4yBCTBUTEIIBHBIE IPUEMHHUKH DK3aMeH

HH(paKpacHOTO U3ITydeHH. MHOrOI[BETHBIE
(oronpuemusie MaTpuIisl. CpaBHUTEIEHBIC
XapaKTEPUCTUKH TBEPAOTEIBHBIX U
3NIEKTPOBAKyyMHBIX IIPHEMHHKOB H300paKEHHUH.
@DoTonpUeMHIKH Ha OCHOBE HU3KOPA3MEPHBIX
cTpyktyp /Tema/




3.25 /JIex/ [1K-2.1-3 JI1.1J11.2 DK3aMeH
[IK-2.1-y JI1.3J11.4
I[1IK-2.1-B JI1.5 JI1.6
[1K-2.2-3 JI1.7J12.1
[IK-2.2-Y J12.2 J12.3
[1IK-2.2-B J12.4 J12.5
IIK-3.1-3 JI2.6J13.1
[IK-3.1-Y JI3.2 J13.3
I[IK-3.1-B | D2 23 54 35
I1IK-3.2-3
[IK-3.2-Y
TIK-3.2-B
IIK-1.1-3
[IK-1.1-Y
TIK-1.1-B
[1IK-1.2-3
[IK-1.2-Y
TIK-1.2-B
3.26 /Cp/ I1K-2.1-3 JI1.1J11.2 DK3aMeH
[IK-2.1-y JI1.3J11.4
I[1IK-2.1-B JI1.5 JI1.6
[1K-2.2-3 JI1.7J12.1
[IK-2.2-Y J12.2 J12.3
I1IK-2.2-B J12.4 JI12.5
IIK-3.1-3 JI2.6J13.1
[IK-3.1-Y JI3.2 J13.3
TIK-3.1-B | D2 93 B4 B5
I1K-3.2-3
[IK-3.2-Y
TIK-3.2-B
IIK-1.1-3
[IK-1.1-y
TIK-1.1-B
[IK-1.2-3
[IK-1.2-y
TIK-1.2-B
Paznen 4. OnTHKO-3/1€KTPOHHBbIE IPUOOPBDI,
YCTPOIiCTBA M CHCTEMBI
4.1 DJIeKpOHHO—ONTHYECKUE ITPeodpa3oBaTesu DK3aMeH
HHQPPAKPACHOTO H PEHTICHOBCKOTO H3ITy4ICHUH B
BuauMoe. CTpyKTypa U IPUHLUI AEUCTBUSA.
BpemenHnoe pazpenienne n300paskeHUi.
Perucrpanus nmuko— 1 GeMTOCEKYHTHBIX
CBETOBBIX UMIYIILCOB /Tema/
4.2 /J1ex/ IIK-2.1-3 JI1.1J11.2 DK3aMeH
[IK-2.1-y JI1.3J11.4
IIK-2.1-B JI1.5 JI1.6
I1K-2.2-3 JI1.7J12.1
[IK-2.2-y J12.2 J12.3
T1IK-2.2-B J12.4 J12.5
IIK-3.1-3 JI12.6J13.1
[IK-3.1-Y JI3.2 J13.3
TIK-3.1-B | D2 93 B4 D5
[IK-3.2-3
[IK-3.2-Y
T1IK-3.2-B
[IK-1.1-3
[IK-1.1-Y
TIK-1.1-B
[1K-1.2-3
[IK-1.2-Y

I1K-1.2-B




43 /Mp/ IK-2.1-3 JI1.1J11.2 Ok3amMeH
IK-2.1-y JI1.3J11.4
I1K-2.1-B JI1.5 J11.6
I1K-2.2-3 JI1.7J12.1
IK-2.2-y J12.2712.3
I1K-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-y JI3.2 J13.3
IK-3.1-B | 3233 54 35
IK-3.2-3
IK-3.2-Y
IIK-3.2-B
IK-1.1-3
IK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-Y
I1K-1.2-B
44 /Cp/ IK-2.1-3 JI1.1J11.2 Dk3ameH
IK-2.1-y JI1.3J11.4
IK-2.1-B JI1.5 J11.6
I1K-2.2-3 JI1.7J12.1
IK-2.2-y J12.2712.3
I1K-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-y JI3.2 J13.3
[IK-3.1-B | D233 54 35
IK-3.2-3
IK-3.2-Y
IIK-3.2-B
IK-1.1-3
IK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-Y
I1K-1.2-B
4.5 ONTHKO-3IEKTPOHHBIE CHCTEMBI: IPUMEHEHHE B Ok3aMeH
HAYYHBIX HCCIICIOBAHUAX, IPOMBIIUICHHOCTH H
BOCHHOM Jiente. [IpuMeHeHne AIIeKpOHHO—
ONTHYECKHUX [Tpeodpa3oBaTeseil B HCCIIeJOBAHIN
OBICTPOIIPOTEKAOIINX PAIHAIIOHHBIX TIPOLIECCOB.
Jlymel BpeMEHH U Peo0pa3oBaTeNy CO IMICIEBOI
pasBeptkoii /Tema/
4.6 /JTex/ MK-2.1-3 JIL.1J11.2 DK3aMeH
IK-2.1-y JI1.3J11.4
IK-2.1-B JI1.5J11.6
I1K-2.2-3 JI1.7J12.1
IK-2.2-y J12.2 J12.3
IIK-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-Y JI3.2J13.3
IIK-3.1-B | D233 54 55
I1K-3.2-3
IK-3.2-Y
I1K-3.2-B
IK-1.1-3
MK-1.1-y
IK-1.1-B
IK-1.2-3
IK-1.2-y

I1K-1.2-B




4.7 /Cp/ I1K-2.1-3 JI1.1J11.2 DK3ameH
IIK-2.1-y JI1.3J11.4
IK-2.1-B JI1.5 J11.6
I1K-2.2-3 JI1.7712.1
IIK-2.2-Y J12.2 J712.3
IIK-2.2-B J12.4 J12.5
I1K-3.1-3 JI2.6J13.1
IIK-3.1-Y JI3.2 J13.3
I[IK-3.1-B | D2 D3 D4 35
I1K-3.2-3
[IK-3.2-Y
TIK-3.2-B
I1K-1.1-3
IK-1.1-Y
TIK-1.1-B
I1K-1.2-3
IK-1.2-Y
TIK-1.2-B
4.8 IIpuMeHEeHME IEKTPOHHO—-ONTUYECKUX Ok3aMeH
npeoOpa3oBareseii B siAepHOl (pusnke u Hu3nKe
ra30BOr0 pa3psijia BHICOKOTO JaBIICHMS.
Hudpakpacuas repmorpadus. Onruko—
ANEKTPOHHBIC CUCTEMBI B JTa3€PHOM
unTeppepomerpun /Tema/
4.9 /J1ex/ I1K-2.1-3 JI1.1 J11.2 DK3aMeH
IK-2.1-Y JI1.3J711.4
TIK-2.1-B JI1.5 J11.6
I1K-2.2-3 JI1.7J12.1
IK-2.2-Y JI2.2 J12.3
TIK-2.2-B J2.4J12.5
I1K-3.1-3 J12.6J13.1
IIK-3.1-Y JI3.2 JI3.3
TIK-3.1-B | D2 33 54 B5
I1K-3.2-3
I1K-3.2-Y
I1K-3.2-B
IIK-1.1-3
IIK-1.1-y
IIK-1.1-B
I1K-1.2-3
IK-1.2-Y
I1K-1.2-B
4.10 /Cp/ IK-2.1-3 JI.1J11.2 DK3aMeH
K-2.1-Y JI1.3J11.4
TIK-2.1-B JI1.5J11.6
I1K-2.2-3 JI1.7J12.1
K-2.2-Y J12.2 J12.3
TIK-2.2-B J2.4 J12.5
I1K-3.1-3 J12.6J13.1
IK-3.1-Y JI3.2 J13.3
IIK-3.1-B | D2 D3 D4 35
I1K-3.2-3
I1K-3.2-Y
I1K-3.2-B
IIK-1.1-3
IIK-1.1-y
IIK-1.1-B
I1K-1.2-3
IK-1.2-Y
TIK-1.2-B

Paznen 5. CkanupoBaHue, MOAYJISIIUS U
JeMoAyJIsAIUs, PUIbLTPANUs CUTHAJIOB B
ONTHKO-3JIEKTPOHHBIX NpHGOpax




5.1 Haznauenue u ponb ckanupoBaHus. Metosl Ok3amMeH
ckaHupoBaHusl. IlapameTpsl 1 XapakTepUCTUKU
CKaHUPYIOIIUX CHCTEM. THITBI CKaHHPYIOITHX
CHCTEM IIPH PEryIIPHOM IIOHCKE
/Tema/
5.2 /Jex/ IK-2.1-3 JIT.1J11.2 DK3aMeH
IK-2.1-y JI1.3J11.4
IK-2.1-B JI1.5 J11.6
[K-2.2-3 JI1.7J12.1
[K-2.2-y JI2.2J12.3
IK-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
[K-3.1-y JI3.2JI3.3
IK-3.1-B | 3233 54 35
IK-3.2-3
[K-3.2-y
I1K-3.2-B
IK-1.1-3
IK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-Yy
IIK-1.2-B
5.3 /Cp/ IK-2.1-3 JI1.1J11.2 Ok3aMeH
[K-2.1-y JI1.3 J11.4
[1K-2.1-B JI1.5 J11.6
[K-2.2-3 JI1.7J12.1
[K-2.2-y JI2.2J12.3
I1K-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
MK-3.1-y JI3.2JI3.3
IIK-3.1-B | D2 23 24 35
I1K-3.2-3
[K-3.2-y
I1K-3.2-B
IK-1.1-3
IK-1.1-Y
IIK-1.1-B
[IK-1.2-3
IK-1.2-Y
IIK-1.2-B
54 MexaHHUYECKHE U ONTHKO-MEXaHUYCCKHE DK3aMeH
CKaHUPYIOILUE CUCTEMBI.
CKkaHHMPOBAaHHE >ICKTPOHHBIM JTYIOM.
CkaHMpOBaHHE 3epKAIaMHU, IPETOMIIOMINMH
2JIEMEHTaMH, BPAIAIOIUMKCS KIMHBIMHI
/Tema/
5.5 /JTex/ IK-2.1-3 JIL.1J11.2 DK3aMeH
IK-2.1-y JI1.3J11.4
IIK-2.1-B JI1.5 J11.6
[1K-2.2-3 JI1.7J12.1
IK-2.2-y J12.2J12.3
IIK-2.2-B J12.4 J12.5
IK-3.1-3 JI2.6J13.1
IK-3.1-Y JI3.2JI3.3
[IK-3.1-B | D233 24 35
[K-3.2-3
[K-3.2-y
[1K-3.2-B
MK-1.1-3
[K-1.1-y
IK-1.1-B
IK-1.2-3
[K-1.2-y

I1K-1.2-B




5.6 /Cp/ IK-2.1-3 JI1.1 J11.2 Ok3aMeH
[K-2.1-Y J1.3 J11.4
IK-2.1-B JI1.5 JI1.6
IK-2.2-3 JI1.7]12.1
[K-2.2-Y J12.2J12.3
[1K-2.2-B J12.4 J12.5
IK-3.1-3 JI12.6J13.1
IK-3.1-Yy JI3.2J13.3
IIK-3.1-B | D233 54 35
I1K-3.2-3
IK-3.2-y
I1K-3.2-B
IK-1.1-3
IK-1.1-Y
IK-1.1-B
IK-1.2-3
IK-1.2-y
[IK-1.2-B
5.7 Hasnadenue, kmaccugukarys 1 0COOCGHHOCTH Ok3aMeH
MOJYJISIIMK TIOTOKOB M3TydeHust. JJemomynsuns
ONTHYECKUX cUTHaJIOB. OOIIast XapaKTepHCTHKA
CII0CO00B MOIYJISIINY CUTHAIA B ONTHKO-
JNEKTPOHHBIX cucTeMax /Tema/
5.8 /Jex/ IK-2.1-3 JI1.1J11.2 Ok3amMeH
[K-2.1-Y J1.3 J11.4
[1K-2.1-B JI1.5 JI1.6
IK-2.2-3 JI1.7]12.1
[K-2.2-Y J12.2J12.3
I1K-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-Y J13.2 J13.3
IIK-3.1-B | D233 54 35
I1K-3.2-3
IK-3.2-V
I1K-3.2-B
IK-1.1-3
IK-1.1-Y
IK-1.1-B
IK-1.2-3
IK-1.2-Y
IK-1.2-B
5.9 /Cp/ IK-2.1-3 JIT.1J11.2 DK3aMeH
[K-2.1-Y J1.3 J11.4
I1K-2.1-B JI1.5 JI1.6
IK-2.2-3 JI1.7]12.1
[K-2.2-Y J12.2J12.3
I1K-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-Y J13.2 J13.3
IIK-3.1-B | 5233 54 35
I1K-3.2-3
IK-3.2-Yy
I1K-3.2-B
IK-1.1-3
MK-1.1-Y
IK-1.1-B
I1K-1.2-3
IK-1.2-y
IK-1.2-B
5.10 AMMIHUTy#HAs, 9aCTOTHAsI, (ha30Bas, AINIUTYTHO- Ok3ameH

YaCTOTHAsI, aMIUTUTYAHO-(a30Basi, IMITYJIbCHAS
Moxyssinus. Pactposast momymsims /Tema/




5.11 /JIex/ [1K-2.1-3 JI1.1J11.2 DK3aMeH
IIK-2.1-y JI1.3J11.4
[1K-2.1-B JI1.5 J11.6
[1K-2.2-3 JI1.7J12.1
IIK-2.2-Y J12.2 J712.3
IIK-2.2-B J12.4 J12.5
I1K-3.1-3 JI2.6J13.1
IIK-3.1-Y JI3.2 J13.3
I[IK-3.1-B | D2 D3 D4 35
I1K-3.2-3
[IK-3.2-Y
TIK-3.2-B
I1K-1.1-3
[IK-1.1-Y
TIK-1.1-B
I1K-1.2-3
[IK-1.2-Y
TIK-1.2-B
5.12 /Cp/ [1K-2.1-3 JI1.1J11.2 DK3aMeH
IIK-2.1-y JI1.3J11.4
[1K-2.1-B JI1.5J11.6
[1K-2.2-3 JI1.7J12.1
IIK-2.2-Y J12.2 J712.3
I1K-2.2-B J12.4 J12.5
I1K-3.1-3 JI12.6J13.1
IIK-3.1-Y JI3.2 J13.3
TIK-3.1-B | D2 23 D4 D5
I1K-3.2-3
[IK-3.2-Y
TIK-3.2-B
I1K-1.1-3
[IK-1.1-y
TIK-1.1-B
I1K-1.2-3
[IK-1.2-y
TIK-1.2-B
5.13 OOmue cBeeHus 00 ONTUMAIbLHBIX METOIAX DK3aMeH
[pUeMa CUTHAJIOB TP HAIMYHH TIOMEX.
OntuManbHas QUIBTPAIHS IPH 00HAPYKESHUH
curHaia Ha ¢one momex /Tema/
5.14 /JIex/ [1K-2.1-3 JI1.1J11.2 DK3aMeH
IIK-2.1-y JI1.3J11.4
I1K-2.1-B JI1.5J11.6
[1K-2.2-3 JI1.7J12.1
I[IK-2.2-Y J12.2 J12.3
I1K-2.2-B J12.4 J12.5
T1K-3.1-3 JI12.6J13.1
[IK-3.1-Y JI3.2 J13.3
TIK-3.1-B | D2 23 54 D5
I1K-3.2-3
[IK-3.2-Y
TIK-3.2-B
I1K-1.1-3
[IK-1.1-y
TIK-1.1-B
I1K-1.2-3
IIK-1.2-Y

IK-1.2-B




5.15 /Cp/ MK-2.1-3 JIL.1J11.2 DK3aMeH
IK-2.1-y JI1.3J11.4
IK-2.1-B JI1.5J11.6
MK-2.2-3 JI1.7J12.1
IK-2.2-y J12.2712.3
I1K-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
MK-3.1-y JI3.2 J13.3
IK-3.1-B | 3233 54 35
I1K-3.2-3
IK-3.2-y
IIK-3.2-B
IK-1.1-3
MK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-y
IIK-1.2-B

5.16 CnexrpanbHas ¢unbTpanus. [IpocTpancTBeHHAs Ok3aMeH

(GuIbTpaLUs B HEKOTCPCHTHBIX ONTHYCCKUX
cucremax /Tema/

5.17 /JTex/ IK-2.1-3 JI.1J11.2 DK3aMeH
K-2.1-y JI1.3 J11.4
IIK-2.1-B JI1.5J11.6
[1K-2.2-3 JI1.7J12.1
[K-2.2-y J12.2J12.3
IIK-2.2-B 2.4 J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-Y JI3.2J13.3
[IK-3.1-B | D233 54 35
I1K-3.2-3
IK-3.2-y
TK-3.2-B
MK-1.1-3
MK-1.1-y
IK-1.1-B
MK-1.2-3
IK-1.2-y
I1K-1.2-B

5.18 /Cp/ IK-2.1-3 JI.1 J11.2 DK3aMeH
K-2.1-y JI1.3J11.4
IIK-2.1-B JI1.5 J11.6
I1K-2.2-3 JI1.7J12.1
[K-2.2-y J12.2 7123
IIK-2.2-B J12.4 J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-y JI3.2J13.3
[IK-3.1-B | D233 54 35
I1K-3.2-3
IK-3.2-y
IK-3.2-B
MK-1.1-3
IK-1.1-y
IK-1.1-B
MK-1.2-3
IK-1.2-y
IK-1.2-B

5.19 IIpoctpancTBeHHas GUIBTPALUA B KOTEPSHTHBIX DK3aMeH

ONTHYECKUX cucTeMax. OUIbTpaIis CHTHAIOB B
9JIEKTPOHHOM TpakTe /Tema/




5.20 /JTex/ MK-2.1-3 JIL.1J11.2 DK3aMeH
IK-2.1-y JI1.3J11.4
IK-2.1-B JI1.5J11.6
IK-2.2-3 JI1.7]12.1
IK-2.2-y J12.2712.3
I1K-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-Yy JI3.2JI3.3
IK-3.1-B | 3233 54 35
I1K-3.2-3
IK-3.2-y
IIK-3.2-B
IK-1.1-3
IK-1.1-Y
IIK-1.1-B
IK-1.2-3
IK-1.2-y
[IK-1.2-B
5.21 /Cp/ IK-2.1-3 JI1.1J11.2 Ok3aMeH
IK-2.1-y JI1.3J11.4
I1K-2.1-B JI1.5J11.6
IK-2.2-3 JI1.7J12.1
IK-2.2-y J12.2712.3
I1K-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-¥ JI3.2J13.3
[IK-3.1-B | D233 54 35
I1K-3.2-3
IK-3.2-y
IIK-3.2-B
IK-1.1-3
IK-1.1-Y
IIK-1.1-B
IK-1.2-3
IK-1.2-y
[IK-1.2-B
522 ONTHKO—3NEKTPOHHBIC CUCTEMBI IS Ox3amMeH
9KOJIOTMYECKOr0 MOHUTOPHHIA OKPYKAIOIICH
cpenbl. ONTHKO—3IEKTPOHHBIE CHCTEMBI
KOCMHYECKOT0 KOHTPOJS 1 KOCMHYECKIX
uccnenosannid. Ternosuaenue /Tema/
5.23 /Jex/ IK-2.1-3 JIT.1J11.2 DK3aMeH
IK-2.1-y JI1.3J11.4
I1K-2.1-B JI1.5J11.6
IK-2.2-3 JI1.7]12.1
IK-2.2-y J12.2J12.3
I1K-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-y JI3.2J13.3
IK-3.1-B | 3233 54 35
I1K-3.2-3
IK-3.2-Yy
I1K-3.2-B
IK-1.1-3
MK-1.1-Y
IIK-1.1-B
IK-1.2-3
IK-1.2-y

IIK-1.2-B




5.24 Mp/ IK-2.1-3 JI1.1 J11.2 Ok3aMeH
IK-2.1-¥ JI1.3J11.4
IK-2.1-B JI1.5 JI1.6
IK-2.2-3 JI1.7J12.1
IK-2.2-y J12.2J12.3
I1K-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-Yy JI3.2J13.3
IK-3.1-B | D233 54 35
IK-3.2-3
IK-3.2-y
IIK-3.2-B
IK-1.1-3
IK-1.1-Y
IIK-1.1-B
IK-1.2-3
IK-1.2-y
[IK-1.2-B

5.25 /Cp/ IK-2.1-3 JI1.1J11.2 Ok3aMeH
IK-2.1-¥ JI1.3J11.4
I1K-2.1-B JI1.5 JI1.6
IK-2.2-3 JI1.7J12.1
IK-2.2-y J12.2J12.3
I1K-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-¥ JI3.2J13.3
[IK-3.1-B | D233 54 35
I1K-3.2-3
IK-3.2-y
I1IK-3.2-B
IK-1.1-3
IK-1.1-Y
IIK-1.1-B
IK-1.2-3
IK-1.2-y
[IK-1.2-B

5.26 IlepcnexTuBBl U TEHACHIMU Pa3BUTUSL Ox3amMeH

COBPEMEHHBIX ONTUKO—3IEKTPOHHBIX
cucreMm /Tema/

5.27 /Jex/ IK-2.1-3 JI1.1J11.2 DK3aMeH
IK-2.1-y JI1.3 J11.4
IIK-2.1-B JI1.5 J11.6
I1K-2.2-3 JI1.7J12.1
IK-2.2-y J12.2 J12.3
[1K-2.2-B J12.4J12.5
IK-3.1-3 J12.6J13.1
IK-3.1-y JI3.2J13.3
IIK-3.1-B | 9233 54 35
I1K-3.2-3
IK-3.2-V
I1K-3.2-B
IK-1.1-3
IK-1.1-¥
IK-1.1-B
IK-1.2-3
IK-1.2-y

I1K-1.2-B




5.28 /Cp/ 1 IK-2.1-3 JI1.1 J11.2 Ok3aMeH
IIK-2.1-y JI1.3J11.4
IK-2.1-B JI1.5 J11.6
[1K-2.2-3 JI1.7J12.1
IIK-2.2-Y J12.2 J712.3
IIK-2.2-B J12.4 J12.5
I1K-3.1-3 JI2.6J13.1
IIK-3.1-Y JI3.2 J13.3
I[IK-3.1-B | D2 D3 D4 35
I1K-3.2-3
[IK-3.2-Y
TIK-3.2-B
I1K-1.1-3
IIK-1.1-y
TIK-1.1-B
I1K-1.2-3
IIK-1.2-y
TIK-1.2-B

Paznen 6. [IpomeskyTouHast aTTecTalust

6.1 TTonroroska u cnauda skx3amena /Tema/ 0

6.2 IMoxroroska k sx3ameny /UKP/ 0,35 MK-2.1-3 JIL.1J11.2 DK3aMeH
IIK-2.1-y JI1.3J11.4
IIK-2.1-B JI1.5 J11.6
I1K-2.2-3 JI1.7J12.1
[IK-2.2-y JI2.2J12.3
TIK-2.2-B J12.4 112.5
I1K-3.1-3 J12.6J13.1
IIK-3.1-y JI3.2 J13.3
IIK-3.1-B | 51 92 323 54
I1K-3.2-3 25
IIK-3.2-y
TIK-3.2-B
I1K-1.1-3
IIK-1.1-y
TIK-1.1-B
I1K-1.2-3
IIK-1.2-y
[IK-1.2-B

6.3 Koncynpranus nmepen sx3ameHom /Kuc/ 2 MK-2.1-3 JI.1J11.2 DK3aMeH
IIK-2.1-y JI1.3J11.4
I1K-2.1-B JI1.5J11.6
I1K-2.2-3 JI1.7J12.1
[IK-2.2-y J12.2J12.3
TIK-2.2-B J12.4 112.5
I1K-3.1-3 J12.6J13.1
IIK-3.1-y JI3.2 J13.3
IIK-3.1-B | D1 92 23 54
I1K-3.2-3 25
I1K-3.2-y
TIK-3.2-B
I1K-1.1-3
IIK-1.1-y
[IK-1.1-B
I1K-1.2-3
IIK-1.2-y

I1K-1.2-B




6.4

Crauya skx3amMena /Ox3amen/ 6

35,65 | IIK-2.1-3
IK-2.1-¥
I1K-2.1-B
IK-2.2-3
IK-2.2-y
I1K-2.2-B
IK-3.1-3
IK-3.1-Yy
I1K-3.1-B
IK-3.2-3
IK-3.2-y
IIK-3.2-B
IK-1.1-3
IK-1.1-y
IIK-1.1-B
IK-1.2-3
IK-1.2-y
IIK-1.2-B

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
JI1.7J12.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
013233 54
95

DK3aMeH

5. OHEHOYHBIE MATEPHUAJIBI 1O JUCIHUIIJIMHE (MOAYJIIO)

OrneHOUHBIE MaTepUabl IPUBEACHBI B IPUIOKEHUH K paboueil mporpaMme AUCLHUILIHHGI (CM. JOKYMEHT "OLeHOUHbIe MaTepHabl
o pucuuruiuHe "OnTHKO-3IIEKTPOHHBIE CUCTEMBI'")

6. YY4AEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y.JIA)

6.1. Pexomengyemasi inrepatypa

6.1.1. OcHoBHasi uTEpaTypa

Ne ABTOpBI, COCTaBUTEIN 3ariaBue UsnarenscTBo, | Konmnuectso/
Toj Ha3BaHUE
OBC
JI1.1 | Mupomnukos M. M. TeopeTnueckre OCHOBBI OITHKO-IEKTPOHHBIX ITPHOOPOB CaHkr- 978-5-8114-
IMetepOypr: 1036-1,
Jlanb, 2022, https://e.lanbo
704 c. ok.com/book/
210497
JI1.2 |Peibura H.B. OnTO3MeKTPOHNKA M KBAHTOBAS ONTHKA: yueO. mocodue : Pasanb: PULL ,

VYuebHoe nocobue PIPTY, 2022, |https://elib.rsr
eu.ru/ebs/dow
nload/3855

JI1.3 |IIpusanos B. E., Jlazepsl 1 SKONOrHYECKUI MOHHTOPHHT aTMOchepsl CaHkr- 978-5-8114-
@oruamu A. 3., IMetepOypr: 1370-6,
Illemanun B. T'. Jlanb, 2022, https://e.lanbo

288 c. ok.com/book/
211202

JI1.4 |Bunucos A. A., CBeToaNOIbl U CBETOTEXHUYECKHE YCTPOICTBA : yueOHOe Mockaa: ,

Conparkun B. C., rnocobue TYCVYL(], 2020, |https://e.lanbo
Tyes B. 1. 112 c. ok.com/book/
313715

JI1.5 |3no6una A. @., BakyymHas 1 Ti1a3MeHHast SJICKTPOHUKA © y9eOHOe TTocoone Mockaa: ,

Axcenos A. U. TYCVY1], 2021, |https://e.lanbo
133 c. ok.com/book/
313814

JI1.6 | bopeiimo A. C., Jlazepsl: yCTPOWCTBO U JCHCTBHE : yaeOHOE MOcoOHe IS BY30B CaHkr- 978-5-8114-

Wsakun C. B. [eTepOypr: 8994-7,
Jlanb, 2023, https://e.lanbo
304 c. ok.com/book/

330503




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
ron Ha3BaHUE
3BC

JI1.7 | Kopaunouu A.A., CrienabHbIe IJIaBbl COBPEMEHHON (DU3NKU U Pszans, 2022, | 978-5-7722-

JIutBuHOB B.T'. HAHOJIEKTPOHUKH : yuel. mocobne 240c. 0362-0, 1
6.1.2. lonoHUTe/IBLHAS JIUTEPATypa
No ABTOpBI, COCTAaBUTENH 3arnaBue UsnarensctBo, | KomnuectBo/
rox Ha3BaHUE
3BC

JI2.1 | Bapckuii A. T ONTHKO-2JIEKTPOHHBIE CIICASIINE CUCTEMBI : yaeOHOe TIocoone Mockaa: 978-5-98704-
Jloroc, 2013, 291-7,

200 c. http://www.ip
rbookshop.ru/
13002.html

JI2.2 | Skymenkos 1O. I'. OCHOBBI OIITHKO-3JIEKTPOHHOT'O MMPHUOOPOCTPOCHHS : YICOHUK Mockaa: 978-5-98704-
Jloroc, 2013, 652-4,

376 c. http://www.ip
rbookshop.ru/
14323 html

JI2.3 |JIebempko E. T. TeopeTuueckre OCHOBBI IPeoOpa3oBaHus HHGPOPMALUH B CaHkr- 2227-8397,

OIITUKO-3JIEKTPOHHBIX CHCTEMAax [etepOypr: http://www.ip

VYuusepcurer | rbookshop.ru/

UTMO, 2012, [68170.html

159 c.

JI2.4 |Tynux H. B. OnTuKo-3/1eKTPOHHBIE TPHOOPHI M CUCTEMSI : yueOHoe mocobue Capatos: 978-5-4487-
BysoBckoe 0410-9,
obpaszoBanme, | http:/www.ip
2019, 217 c. rbookshop.ru/

79656.html

JI2.5 | BsibopHoB A. A. OCHOBBI IPOCKTHUPOBAHUS U UCTIBITAHUS ONTHKO-3JIEKTPOHHBIX PocToB-Ha- 978-5-9275-

pHUOOPOB aCTPOOPHUCHTAINH U HABUTAIIMH KOCMHYECKUX [Hony, 3167-7,
ammapaToB : yaeOHoe mocobue Taranpor: http://www.ip

WznarensctBo | rbookshop.ru/

IOxHOTO 95805.html

denepanbHOTO

YHUBEPCHUTETA,

2019, 118 c.

JI2.6 | Koznos B.A. OnNTHKO-3JIEKTPOHHBIE IPHUOOPBI U YCTPOicTBa : YdueOHOoe Ps3ans: PUL] ,

mocooue PIPTY, 2018, |https://elib.rsr
eu.ru/ebs/dow
nload/1905
6.1.3. MeTtoanyeckue pa3padoTku
No ABTOpBI, COCTAaBUTEIH 3arnaBue UsnarensctBo, | KomnuectBo/
rox Ha3BaHUE
3BC
JI3.1 | Koznos B.A. [IpocTpaHCTBEHHBIE U BPEMEHHBIE XapPaKTEPUCTUKU Pszans, 2015, |, 1
CBETOM3ITYUAOIINX U JIA3ePHBIX JHOOB : METO[. yKa3. K J1a0. 12c.
pabote
JI3.2 | PoxxkoB O.B., Tepmorpadust U TEIIOBU3MOHHOE 00CIEI0BAHUE | METO/. YKa3. Pszans, 2016, |, 1
Iymkua B.A., K J1a0. paboTe 24c.
Dedenor A A
JI3.3 [Bbobpos, IT. IT., OKcreprMeHTalbHAS ONTHKA | TPAKTUKYM Omck: 978-5-8268-
Bensena, T. A., UsznparensctBo | 1966-1,
Penun, A. B. OMITIY, 2015, |https://www.i
64 c. prbookshop.r

1u/105350.htm
1




6.2. [lepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKAIUOHHOI ceTn "UHTepHer"

€)!

Odurmansrseiit uaTepHeT Noptan PIPTY [anektponHslif pecypc] http://www.rsreu.ru

32

O6pazoBatensuslii mopran PIPTY [anextponHsIil pecypce]. - Pexxum goctyma: mo mapoito.- https://edu.rsreu.ru

93

Onexrponnas 6nbmmorexa PIPTY [3nekrponHsIi pecypc]. - Pexunm noctyna: goctyn u3 koproparusHoi cetu PIPTY -
IO MapoIo.

24

OnexTpoHHO-O0MbIHMOTeuHas cuctema IRPbooks [anexTponHsIil pecype]. - Pexxum qoctyna: ZOCTYI U3 KOPIOPATUBHOM
cetr PTPTY - cBOOOIHBIHN, TOCTYIT U3 CETH HHTEPHET- MO Mapoio. - https://www.iprbookshop.ru/

95

OnexTpoHHO-0nbIMOoTe Has crcTeMa «JIaHby» [3IeKTpOHHBIH pecypc]. - PexuM mocTyma: qocTyn u3 KOpIOpaTHBHOMN CETH
PTPTY - cBOOOIHBIN, TOCTYI U3 CETH UHTEPHET- 110 Mapodro. - https://e.lanbook.com

6.3 l'[epeqem, nporpaMMHoOro o0ecneyeHus: U HH(l)OpMaIIl/IOHHLIX CIIPAaBOYHBIX CUCTEM

6.3.1 IlepeyeHnb JIUIIEH3HOHHOTO U CBOOO/THO PACTIPOCTPAHSIEMOI0 MPOrPaAMMHOI0 o0ecneyeHns, B TOM YucJie
0Te4eCTBEHHOT0 MPOU3BOCTBA

HaumeHoBaHue Onucanne

OmneparmonHas cucrema Windows Kommepueckas nurieH3us

Kaspersky Endpoint Security Kommepueckast mumeH3us

Adobe Acrobat Reader Csoboxnoe I10

LibreOffice Csoboxnoe I1O

Firefox

CooOognoe 10

7 Zip

CooOognoe 10

6.3.2 Tlepeyens MHGOPMALNOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

CopaBounast mpaBoBasi cucrema «KoncymprantIlnroc» (moroBop o0 umHpopmanuoHHO# mnommepxkke Nel342/455-100 ot
28.10.2011r.)

6.3.2.2

Cucrema Koncynsrantlmroc http://www.consultant.ru

6.3.2.3

WudopmarronHo-mipaBoBoit moptan TAPAHT.PVY http://www.garant.ru

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIMHBI (MO YJIA)

445 y4eOHO-aIMHHUCTPATHBHBIA KOpIyc. Y4eOHas ayauTopus Ui IPOBEICHHS YYEOHBIX 3aHATHH JIEKIMOHHOTO U
CEeMUHAPCKOro THUMA, MPAKTUYECKUX 3aHATHUIl, TPYNIOBBIX U HHAUBUAYANbHBIX KOHCYNbTAlUil, TEKyIIEro KOHTPOIS U
npoMexyTouHoi  arrecraimu CrenmanbHas MeOenb (54 MOCafodHBIX MecTa), KOMIBIOTED C  BO3MOXHOCTBIO
MOAKITIOUeHNs K ceTn «/HTepHeT» M obecredeHneM JI0CTyNa B IEKTPOHHYIO HH(OPMAaIMOHHO-00Pa30BaTEIBFHYIO Cpemy
PIPTY, MmynbTuMeIMa IPOEKTOP, IKPAH, JOCKA, KOJIOHKU 3BYKOBBIE.

449 yyeOHO-aIMUHHUCTPATUBHBIA KOpmyc. YueOHas ayAuTOpus AJs MPOBEACHUS Y4eOHBIX 3aHATUN CEMUHAPCKOro THIIA,
71a00paTOpHBIX PabOT, MPAKTHUECKUX 3aHATHH, TPYNIOBBIX M HHAWBHIYAJIBHBIX KOHCYJIBTAIMH, TEKYLIEro KOHTPOIS M
MIPOMEKYTOUHOH aTTecTaruy 15 KOMIBIOTEpOB C BO3MOKHOCTBIO MOAKIIOUEHHS K ceTH «VIHTepHeT» M obecredeHHneM
JoCTyra B JJIEKTPOHHYIO HH(OpMAIMOHHO-0Opa3oBaTensHyo cpeny PIPTY, mpoekrop, »kpaH, IOCKAa, MarHUTHBIHA
yCHINTENb,  (ha30BpallaTeNb, ACHMHXPOHHBIC  HPHUBOABL,  ocumuIOrpad,  BIEKTPOHHBIA  MUKPOCKOMN,  y4eOHbIH
POOOTH3MPOBAHHEIH CTEH, YIeOHBII KOMIUIEKT poOOTH3HpOBaHHOr0 obopynoBaHus Mindstorms, BHIeokamepa

447 y4eOHO-aIMUHUCTPATUBHBIN Kopiyc. [lomenenne sl caMOoCTOATENbHOW paboThl oOydaromuxcss 10 KOMIBIOTEPOB C
BO3MOXKHOCTBIO TOJKIIOUEHUs] K ceTh «MHTepHeT» W o0ecredyeHHeM JA0CTyna B OJJIEKTPOHHYI0 HH(OpPMAalnOHHO-
obpasoBarenbhyto cpeay PIPTY, ydaeOHbIH poOOTH3MPOBAHHBIH CTEHI, BUCOKAaMEPhI, CEPBEP TaHHBIX

8. METOANYECKHUE MATEPUAJIBI I1O JUCIUIIVIMHE (MOAYJIIO)

Metoandeckoe obecrieueHre QUCIUTUIMHBI IPUBEICHO B MPIIIOKEHUH K pabodeid mporpaMMe JUCHUILTAHBL (CM. TOKyMEHT
"MeToandeckue yKa3zaHus AUCHUILIHHGI "ONTHKO-3JIEKTPOHHBIE CUCTEMBI'")

[JOKYMEHT MOAMNWCAH 3MEKTPOHHOWM MNOANMUCHIO

NOANMUCAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreit 22.06.26 17:08 (MSK) MpocTas noanucb
3ABEAYIOLLNM AnekcaHapoBuy, 3aBeaytolmii kacdeapoii M3J1

KAGE[PbI

noannCAHO ®reoy BO "PrPTY", PIPTY, babasH NaBen BapTaHoBuy, 26.06.26 16:41 (MSK) MNpocTas noanucb
3ABEAYHOLLMM 3aBeaytowmin kaceapoit AUTY

BbIMYCKAFOLLIEN

KA®ELPI

Onepatop 340 000 "KomnaHus "TeHsop" ——




