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PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3BOBATEJ/IBHOI'O CTAHJIAPTA BBICIIIEI'O OBPABOBAHUS (®I'OC BO)

12.03.05 /IasepHas TexHMKa M Jla3epHbIe TeXHOI0THH

Iporpammy cocTaBui:

Kadezpa 111 JIASBEPHAS TEXHUKA
Kucenes Urope AnekceeBud, K.T.H., [IOLIEHT, JJOL|eHT

ITporpamMma paccMOTpeHa
Ha 3acefiaHuy Kadepbl-pa3paboTunka
paboueii nporpammel 1 JIASBEPHASTI TEXHUKA

3aBegytomuii Kadezpoii bopeiimo A.C., f.T.H., pod.

ITporpamMma paccMOTpeHa
Ha 3ace/lJaHWH BhIITyCKarollel Kadeapsl

N1 JIABEPHAA TEXHUKA

3aBenyroiuii kadeapoit bopeiio A.C., A.T.H., npod.

JIUCT COI'JIACOBAHUA

roj Habopa rpymmb: 2024
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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
IIPMEMHHUKHM OIITUYECKOI'O U3/ITYYEHHUA

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI

Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

TICK-1.1 — crioco6HOCTh K aHa/IM3y 3a/iaudl M0 MPOEKTUPOBAHHIO TUTIOBLIX CHCTEM, TPUOOPOB, Y3/I0B U [ieTajiell a3epHON TeXHUKH, J1a3ePHBIX
OITHKO-3/IeKTPOHHBIX IPUOOPOB U CHCTEM

[ICK-1.3 — crnoco6HOCTb K pacyeTy, MPOeKTHPOBAHWIO M KOHCTPYMPOBAHWIO B COOTBETCTBMM C TEXHMUECKHM 33JjdHHEM THIOBBIX CHCTEM,
prOOpOB, ieTaseil 1 y3/I0B Ha CXEMOTEXHIUYECKOM U 3JIEeMEHTHOM yPOBHSIX

[ICK-1.4 — criocoGHOCTb oOmpeZensiTe TPeOOBaHWS K J1a3epHBIM CHCTeMaM JAWCTAHLIMOHHOTO 30H/MPOBAHHUS, BBIOMpAaTh M OL{eHHBAaTh
XapaKTepUCTUKU Jla3ePHbIX UCTOUHUKOB U IIPUEMHUKOB ONITHYECKOIO U3/IyueHust

DOpMUPOBAHUIO KOMIETEHLIH CITY)KHUT JOCTIKEHHE CIeAYIOLIMX Pe3y/IbTaToB 00pa3oBaHus:
IICK-1.1

3HaHUA:

- K/1acCU(UKALMHK U GHU3MIECKUX TIPUHLIUIIOB PaboThl IPUEMHUKOB ONITHYECKOTO H3/TyUeHHs;

- TIApaMeTPOB U XapaKTePHUCTHK MPHUEMHHKOB OMTHYECKOTO M3/TyUeHHsl;

- KPUTEPHEB UCTIO/b30BaHHs IPHEMHHKOB ONITHUYECKOTO H3/yUYeHHst B Pa3/IMUHBIX THIIaX MPUOOpOB;

- METOAMK SHEPreTHYeCKOro pacuera u BbIopa MPHUeMHHUKOB OITHYECKOTO M3/TyYeHHs;

- METOAWK OL|EHKH OCHOBHBIX I1apaMeTpPOB MpeoOpa3oBaHMsi ONTHUYECKOTO CHUTHA/A TI0 MYTH €ro MPOXOXKJEHHUs B ONTHKO-3JIEKTPOHHOM
nipubope;

YMeHust:

- BbIOMpATh IPUEMHHKH OMTHYECKOrO U3/TyUYeHHs B 3aBUCHMOCTH OT Ha3HaUYeHHs! JIa3ePHBIX U ONTHUKO-3/IEKTPOHHBIX TIPUOOPOB;

- IPUMEHSITh METO/MKY SHEPreTHUeCKOTO pacyeta IIPUEMHHKOB ONITHYECKOTO U3/IyUeHHs];

- IPUMEHSITh METOAUKH OLIEHKH OCHOBHBIX [TapaMeTPOB MpeoOpa30BaHKs ONTHUECKOTO CUIHA/A B TPAKTe ONTHKO-3/IeKTPOHHOTO MpHOOopa;

HABbIKU:

- BbIOOpA NMPUEMHHUKA OTITHYECKOTO M3/TyUeHHs];

- SHEPreTHYECKOro pacyera MPUEMHUKOB ONTHUECKOTO H3/TyUeHus];

- OLIEHKH T1apaMeTPOB MPUEMHHKOB ONTHYECKOr0 U3/TyYeHHsI.
IICK-1.3

3HaHUA:

- K/1acCU(UKALMK U GHU3MIECKUX TIPUHLIUIIOB PaboThl IPUEMHUKOB ONITHYECKOTO H3/TyUeHH s,

- TIApaMeTPOB U XapaKTePHUCTHK MPUEMHHUKOB OMTHYECKOTO M3/TyYeHHsi;

- KPUTEPHEB UCTIO/b30BaHHs IPHMEMHHKOB ONITHUYECKOTO H3/yUeHHst B Pa3/IMUHBIX THIIaX MPUOOpOB;

- METOAMK SHEPreTHYeCKOro pacuera v BbIOopa MPHeMHHUKOB OITHYECKOTO M3/TyYeHHs;

- METOAMK OL|EHKH OCHOBHBIX IIapaMeTpPOB MpeoOpa3oBaHMsi ONTHYECKOTO CHUTHAJA TI0 MYTH €ro MPOXOXKJEHHUs B ONTHKO-3JIEKTPOHHOM
nipubope;

YMeHust:

- BbIOMpATh IPUEMHHKH ONTHYECKOrO U3/TyUYeHHs B 3aBUCHMOCTH OT Ha3HaYeHHs! JIa3ePHBIX U ONTHUKO-3/IEKTPOHHBIX TIPUOOPOB;

- IPUMEHSITh METO/MKY SHEPreTHUeCKOTO pacyeta IIPUEMHHKOB ONITHYECKOTO U3/IyUeHHs];

- IPUMEHSITh METOAUKH OLIEHKH OCHOBHBIX [TapaMeTPOB MpeoOpa30BaHms ONTHUECKOTO CUIHA/A B TPAKTe ONTHKO-3/IeKTPOHHOTO MPHO0opa;

HABbIKU:

- BbIOOpA NMPUEMHHUKA OTITHYECKOTO M3/TyUYeHHs];

- SHEPreTHYECKOro pacyera MPUEMHUKOB ONTTHUECKOTO H3/TyUeHus];

- OLIEHKH T1apaMeTPOB MPUEMHHKOB ONTHYECKOr0 U3/TyYeHHsI.
IICK-1.4

3HaHUA:

- K/1acCU(UKALMHK U (GHU3MIECKUX TIPUHLIUIIOB PaboThl IPUEMHUKOB ONITHYECKOTO H3/TyUeHHs;

- TIApaMeTPOB U XapaKTepPHUCTHK MPHUEMHHUKOB OMTHYECKOTO M3/TyYeHHusl;

- KPUTEPHEB UCTIO/B30BaHHs TPHEMHHKOB ONITHUYECKOTO H3/TyUeHHst B Pa3/IMUHBIX THIIaX MPUOOpOB;

- METOAMK SHEPreTHYeCKOro pacuera u BbIopa MPHeMHHUKOB OITHYECKOTO M3/TyYeHHs;

- METOAMK OL|EHKH OCHOBHBIX ITapaMeTpPOB MpeoOpa3oBaHMsi ONTHUYECKOTO CHUTHAJA TI0 MYTH €ro MPOXOXKJEHHUs B ONTHKO-3JIEKTPOHHOM
nipubope;

YMeHust:

- BbIOMpATh IPUEMHHKH OTTHYECKOrO U3/TyUYeHHs B 3aBUCHMOCTH OT Ha3Ha4YeHHs! JIa3ePHBIX U ONTHUKO-3/IEKTPOHHBIX TIPUOOPOB;

- IPUMEHSITh METO/MKY SHEPreTHUeCKOTO pacyeta IIPUEMHHKOB ONITHYECKOTO U3/IyUeHHs];

- IPUMEHSITh METOAUKH OLIEHKH OCHOBHBIX [TapaMeTPOB MpeoOpa30BaHKs ONTHUECKOTO CUIHA/A B TPAKTe OMTHKO-3/IeKTPOHHOTO MpHO0opa;

HABbIKU:

- BbIOOpA NMPUEMHHUKA OTITHYECKOTO M3/TyUeHHs];

- SHEPreTHYeCKOro pacyera MPUEMHUKOB ONTHUECKOTO H3/TyUeHus];

- OLIEHKH T1apaMeTPOB MPUEMHHKOB ONTHYECKOr0 U3/TyYeHHsI.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

HOucyunnvHa IPUEMHUKU OIITUYECKOI'O N3/TYYEHWS siBisieTCst JUCLUIIMHON YacTH, (P opMUpYyeMoii ydaCTHUKaMH
o0pa3oBaTe/IbHBIX OTHOLIEHHUH 6/10Ka 1, MpOrpaMMe! MOJTOTOBKH 110 HarpasieHuto 12.03.05 JlazepHas mexHUKA U a3epHble mexHON02UU.

CogeprkaHre UCLUIUINHBI SIB/ISIETCS IorMyeckiM npogosvkerrem gucturii: BBICIHASL MATEMATHUKA, ®U3UKA, OCHOBBI
OIITUKH, OCHOBBI JIABEPHOU TEXHUKU.

CofiepkaHue [JUCLMIUIMHBL SIBJSIeTCST OCHOBOW it ocBoeHusi AucuumuiiH: JIABEPHBIE METPOJ/JIOTMYECKUE CHUCTEMBI,
JIABEPHBIE ~CHUCTEMBI CIEOUAJIbBHOI'O HA3SHAYEHWS, JIABEPHBIE CHCTEMbBI JHCTAHIIMOHHOI'O
30HIUPOBAHNS, IIOAI'OTOBKA K IIPOLIEAYPE 3ALIUTHI U 3ANIINTA BBIIIYCKHOU KBAJIM®GHNKAIIMOHHOU
PABOTBI.

TIpeziBapuTe/bHblE KOMITETEHLMH, C(OPMUPOBAHHbIE y 00yuarolerocs 0 Hayasua U3yueHusi AUCLIUTUIMHBL:

¢ OIIK-1 — CriocobeH NpUMeHsITh eCTeCTBEHHOHAYYHbIe U 00LLeHH)KeHepHble 3HaHHs1, METO/bI MaTeMaTUUeCKOro aHa/iu3a 1
MO/Ie/TMPOBaHMS B MH)KeHEPHOH [esiTelIbHOCTH, CBSI3aHHOM C MPOeKTHPOBaHKWeM, KOHCTPYUPOBAHHEM U TEXHOJIOTHSIMH TIPOM3BOZICTBA
JIa3epPHOM TEXHUKU

o OIIK-3 — CriocobeH poBOAHUTH SKCIIEPHMEHTA/IbHbIE HCCIIeJ0BaHIs U H3MepeHHs, 06pabaTbiBaTh U MPeCTABIISTh [10/IyUYeHHBIe JaHHBIE C
y4eToM crieliMKH METOZ0B U CPEe/ICTB JIa3epPHBIX UCC/Ie/JOBaHUN 1 U3MepeHHi

e TICK-1.1 — CniocobeH k aHanm3y 3a/jauv 110 MPOEKTUPOBAHUIO THITOBLIX CHCTEM, IPUOOPOB, Y3/I0B U [eTajel la3epHOH TEXHUKH,
JIa3epHBIX ONTHKO-3/IEKTPOHHBIX MPUOOPOB U CUCTEM

e TICK-1.3 — CriocobeH K pacyety, IpOeKTHPOBAHKIO ¥ KOHCTPYHPOBAHHIO B COOTBETCTBUM C TEXHUUECKHM 3a/[aHHEM THITOBBIX CHCTEM,
npubOpOB, fieTasell U y3/10B Ha CXeMOTEXHUYECKOM U 37IEMEHTHOM YPOBHSIX

¢ TICK-1.5 — CriocobeH NpoBOAUTb YMC/IEHHBIE OLIEHKH [apaMeTpPOB JIa3ePHOT0 U3/Ty4eHHst M MPOLIeCCOB B3aUMO/IeHCTBYSI J1a3epHOTO
U3JyueHust CO CpefiaMu



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

OO6i1jast TPY0EeMKOCTb JUCLIUMIIAHBI COCTaBsieT 3 3.e., 108 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI
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Pasjien 1. DieKTpOMarHuTHOe H3/TydeHHe. I[IoHsATHE ONITHKO-3/IeKTPOHHOT0
npubopa (O3II). 1.1. D1eKTPOMarHUTHOE U3y . TepmuHbI 1
4 7 Knaccndukanwst. 1.2. Howsitre O3IT. 1.3. Metoppt pabotsr OSI1. 1.4. TTomexn u 3 2 2 0 0 1 10 15 15
MCKaKeHusl no/ie3Horo curuana. 1.5. Tipumepst O3IT B ONTHUYECKMX H J1a3epHbIX
CUCTeMax.
Pasgen 2. KnaccHpuKauys 1 XapaKTepHCTHKH NPHEMHHKOB H3/Tyuennst. 2.1.
4 7 TMoHsiTHe NpreMHHKa onTHyeckoro uyuenus (ION) 2.2. Knaccudukauus [TOU 12 8 4 0 4 4 10 15 15
2.3. TlapameTpbl M XapaKTePUCTHKH ONTHUYECKOTO u3/lyuenust 2.4, [TapameTpsl 1
Xapakrepuctuku [TOU.
Pa3pen 3. TensioBbie NpHeMHHKH H3ydenust. 3.1. TerioBbie NpHeMHUK
4 7 usnydenus. 3.2. bonomerpsl. 3.3, Te TpUYECKHe T 36 2 8 8 6 14 30 20 30
TepmoGarapesi. 3.4. AKyCTOONTHYECKHe NPHEMHUKH H3/TyueHHus. 3.5.
ITuposnekrpuyeckue y
Pazpen 4. 1] 1y Ha OCHOBe 0 4.1
4 7 OcHoBHbIE [0 T. 4.2 Dnekrp y e 20 13 6 4 3 7 15 15 15
qJOTO,C[HOAH. OcHOBHBI® XapaKTepUCTHKH, KOHCTPYKLUK U CXeMbl BK/THOUEHHS
9/1eKTPOBAKYYMHBIX (hOTOAMOA0B. 4.3 DOTOI/IEKTPOHHbIE YMHOXKHTEITH.
Paspen 5. [IpueMHHKH H3/TydeHHs1 Ha 0CHOBe BHyTpeHHero doTosddexra. 5.1
4 7 OcHoBHble orpefiesienusi. BuyTpennuii horosdidexr. 5.2 doTope3rcTopsl. 20 13 8 5 0 7 15 15 15
(OCHOBHBIE [TapaMeTpbl i XapaKTepHCTHKU. [IpumMeps! GoTope3ncTopos. 5.3
DoTOAHO/bI. OCHOBHBIE XapaKTePUCTHKH. JIaBUHHBIE (POTOANOABL.
Pasjien 6. MHOro3/1eMeHTHBIe PHEMHUKH H3/TydeHHs. 6.1 MHorosieMeHTHbIe
TIPHEMHUKH U3JTyUeHHs 6e3 HakoIUIeHHs U riepeHoca curuazna Ha OCHOBe
4 7 doToanoaos 1 oTope3ncTopos. 6.2 MHOros1eMeHTHbIE IPUEMHHKH Ha OCHOBE 17 10 6 0 4 7 20 20 10
TIpHGOPOB C 3apsf0BOiT CBsA3bI0. 6.3 MHOro3/1eMeHTHbIE IPHEMHHKH Ha OCHOBE
c i i1 (I131). [punun pabotst [13K. I13C u KMOIT
MaTpHIpl. VX )
Bcero 3a 7 cemecTp 108 68 34 17 17 40 100 100 100
Bcero no juc 108 68 34 17 17 40 100 100 100
3.2. AyAMTOPHBIN NPAaKTHKYM
Ne Homep 1 HauMeHOBaHHUe pasjesa O6Bem,
Tema npakTH4eCKOro 3aHATUSA
n/n JAUCLUIUIMHBI ayj. yacoB
1 [Pasgen 2. Knaccudukaryst 1 KoHTposibHast paboTa 1o peleHHIo 3azay. 2
2 |XapakTepuCTHKH NIPUEMHUKOB M3/Ty4YeHHus. |PeleHue 3ajiau 1o oLjeHKe napametpos ITON. 2
3 OlleHKa TapaMeTpOB Hen30TepMUUeCKoro KajnopuMmeTpa. OlieHKa TapaMeTpoB 5
MPOTOYHOTO U30TEPMUUECKOr0 Ka/lopuMeTpa.
4 Paszen 3. TernioBele NpreMHUKU U3/1ydyeHus.|OLleHKa U CpaBHeHHe apaMeTPOB MeTal/Ii4eCKOro U MoJ1yrpOBOJHUKOBOIO 2
60710MeTpOB.
5 OljeHKa [1apaMeTpoB 1 pacyeT JaabHOCTH paboThl MUpoOMeTpa. 2
6 Paspen 4. [IpyueMHYKY U3/1y4eHus Ha ocHoBe | BHewHuil dotosddekt. OlieHKa ropora 4yBCTBUTE/IbHOCTU 3
BHeIlIHero doto3ddekra. (hOTO3/1eKTPOHHOTO YMHOKUTEJTSI.
7 Pazzen 6. MHorosneMeHTHbIe preMHUKN  |VITOroBasi pacueTHast paboTa. DHepreTHYeCKUii pacyeT UMITY/IbCHOTO 4
W3/TyYeHusl. JlarbHOMepa.
Bcero 3a 7 cemecTp 17
3.3. /TaGopaTopHbI# MPAKTHKYM
Ne Homep 1 HauMeHoBaHuUe pa3jena O0BeMm, aya.
Tema /1aG0paTopHOro MpaKTHKyMa
n/n JUCHUILTAHBL 4acos
1 ViccnenoBanye iapaMeTpoB M XapakTePUCTUK TePMO3J/IeKTPUYECKOTO 4
NpUEMHHUKA ONTUYeCKOTO U3/Ty4eHUsl
Pasnen 3. TenioBble NpUeMHUKU U3Ty4eHUsI.
7 ViccnenoBaHuie r1apaMeTpoB U XapaKTepUCTUK ITMPO3/IeKTPUUeCKOro 4
MpreMHHKa ONITHYeCKOTO U3/Ty4YeHUst
3 Paspen 4. [IppeMHUKY U3/Ty4eHYsl HA OCHOBe VccnepoBanre xapakTepyuCTHK IIPMeMHKKA Ha OCHOBE BHeIIIHEero 4
BHellIHero poto3ddekra. doToaddexra
4 Paspen 5. [IppeMHUKH U3/Ty4deHNsl HA OCHOBe VccnenoBaHne XxapakTepUCTHK NTPHeMHUKA Ha 0CHOBe BHYTPEHHero 5
BHYTpeHHero ¢oTo3¢ddekra. dorosddekra
Bcero 3a 7 cemecTp 17
3.4. CamocronTebHas padora crygenta (CPC)
Ne Homep 1 HauMeHoBaHue pasjena Oonem,
Copepxanue yueGHOro 3ajaHust
n/n JUCHUITAHBI 4acos
Pasgen 1. DnekTpoMarHuTHOe U3JyueHue. o
VI3yueHue rpelyCMOTPEHHBIX IIPOrpPaMMOM JUJAKTUUECKUX eJUHUL] TI0
1 |[loHsATHE ONTHKO-3/T€KTPOHHOTO NPHOOpa o o 1
(0311 KOHCIIeKTaM JIeKLIMI U peKOMeH/lyeMOil iuTeparype
2 IToAroToBKa K KOHTPO/IBHOH paboTe 10 peleHunto 3azay. 2
Pazzen 2. Knaccudukaiys 1 XxapaKTepuCTHKH n A P b P = aa
3 |mpuemHuKoB H3nyuerys. 3y4eHHe NpeyCMOTPEHHEIX MPOrpaMMOH AWAAKTHHECKHX efHHHL 110 >
KOHCIIeKTaM JIeKLIMI1 U peKOMeH/lyeMoii iuTeparype.
Pasgen 3. TenoBele NPHeMHHKU U3/1y4eHusl. |VI3ydyeHue npe/lyCMOTPeHHBIX IPOrpaMMOi Au/JaKTUYe CKUX eJUHHUL] TI0
4 KOHCIIeKTaM JIeKLIMH, MaTeprasiaM MPaKTHUeCKUX 3aHSTHI U PeKOMeH/1yeMOoit 4
JuTeparype
5 BrinonHeHre WHAMBYUYaIBHOTO JOMAILIHEro 3aJ,aHus U MOArOTOBKa K 3alliuTe 4
paboThI
6 [MoAroToBKa K BBINOJIHEHHIO U 3alljiTe 1abopaTtopHoii paboTsl «lccneoBaHue 3
XapaKTepUCTUK TepMO3/1eKTPUUEeCKOro NPUEMHMKA ONTUUECKOrO U3/TyUeHus»
7 IMoAroTOBKa K BBINOJIHEHHIO U 3alljUTe J1ab0paTopHoii pabotsl «VccneoBaHue 3
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XapaKTePUCTUK TMHUPO3TIEKTPUUECKOTO HpI/IéMHI/IKa OIITUYECKOTO H3/TyYeHM s

Pasnen 4. IIpyeMHUKY U3/1yueHHsl HA OCHOBE
BHeIlIHero doto3ddekra.

10

V3yueHue Npe/jyCMOTPEHHBIX IPOrPaMMOM JUaKTHUeCKHX eUHUL] 110
KOHCIIeKTaM JIeKL{M, MaTepraiaM MpaKTHUeCKUX 3aHATHUA 1 peKOMeH/lyeMoi

UTeparype

BBINO/IHEHVE UHAMBHYAIBHOTO JOMALIHETO 33/|aHus ¥ [TOATOTOBKA K 3alljiTe
paboTsl

[MoAroTOBKa K BBINOJIHEHHIO U 3alljuTe 1abopaTopHoit pabotsl «VccneoBaHue
XapaKTepHCTHK NPHeMHIKa Ha OCHOBe BHeIlIHero oto3ddekTar»

11

Paspen 5. TIpyeMHUKY U3/1yueHNsl HA OCHOBE

12

BHyTpeHHero ¢oTosddexra.

V3yueHne Npe/jyCMOTPEHHBIX IIPOrPaMMOM JUJAKTUUeCKHX eAUHUL] 110
KOHCIIeKTaM J1eKL1ii, MaTepyasaM NpakKTU4eCKUX 3aHSITUH U peKOMeH/lyeMon
JIuTepaType

ITozroToBKa K BBINOJIHEHUIO U 3a1uTe 1abopaTopHoii pabotsl «VccnenoBanue
XapaKTepHUCTHK MPHeMHMKA Ha OCHOBe BHyTpeHHero (oTo3ddexrar»

13

Paa,qen 6. MHOros/eMeHTHbIe TpYeMHUKH

14

W3/Ty4eHus.

V3yueHne Npe/jyCMOTPEHHBIX IIPOrPaMMON JUJAKTUUeCKHX eAUHUL] 110
KOHCIIeKTaM J1eKL1ii, MaTepyasaM NpakTU4eCKUX 3aHSITUH U peKOMeH/lyeMon
JIuTepaType

BbIno/nHeHNe HHANBU/YaIbHOTO 33/JaHKsI UTOTOBOM pacueTHO paboTsl, 1
TOZ[TOTOBKA K 3aIuTe paboTsl

Bcero 3a 7 cemecTp

40

4. ®OPMBI KOHTPOJISA OCBOEHUSA AVCIIAITI/IMHBI

CEMECTP

HEJE/IM CEMECTPA

1 2 3 4

5 6| 7 |8 9 10| 11 |12 13 14 15|16

17

7 Tecr | Tect | Tect, I3 | Koutp.P. | Tect, A3 | 4P| Tect | 43| Tecrt, JIP | AP | Tect |JIP| Tect | 3, Tect |JIP|OP| Bomp. k3

YcioBHBIe 0003HaUeHNsT:

[P — nuiarHOCTHUeCKasi paboTa;
Tect — Tecr;

3 — nomMailiHee 3a/jaHue;
Konrp.P. — KoHTpOsbHast paboTa;
JIP — naboparopsast pabota;
Bomp. 3K3 — BONPOCHI K 9K3aMeHy.

TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB ITPOBOAUTCS B JUCKPETHBIE BpeMEeHHbIE MHTEPBAJIbI B CIeAYIOIHX Gopmax:
[IMarHOCTHYeCKasi paboTa;
TECT;

JloMalllHee 3a/jaHue;
KOHTpOJIbHasi paboTa;
naboparopHast pabota;
BOTIPOCHI K 3K3aMEHY.

TIpoMeXXyTouHas arTecTanys NPOBOAUTCS B hopmax:
3K3aMeH.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:
1. I. . NanmH, B. 1. YenubaHoB. . [IpuéMHUKH onTHYeckoro umydyeHust. CI16.: Jlans, 2014, 30 3Kk3.
2. I. I. Vianus, B. I1. Yenubanos. . IIpuémHuKY ontrueckoro usnyueHus. CaHkt-Iletep6ypr: Jlaub, 2022, 1. pec.
3. 10. I. SIkyeHKoB. . OCHOBBI ONITHKO-37IEKTPOHHOTO MprbopocTpoenwsi. Mocksa: Jloroc, 2013, 351. pec.
5.2. [lononHUTe/bHAS JIUTEpaTypa Mo AUCLUTUINHE:
He TpebyeTcst.

5.3. Ilepuopuueckye U3aHus:

He TpebyIoTCsI.

5.4. TlepeueHb pecypcoB MH(pOPMaLMOHHO-TeJIeKOMMYHHKALMOHHOH ceTH "MHTepHeT", He0OX0AUMBIX /11 0CBOEHHs! AUCLIUIIIUHBI, 3/1eKTPOHHBIE

6rbIoTeYHBIE CUCTEMBI:
1. http://e.Janbook.com/ — 3BC Jlans;
2. https://urait.ru — I'maBHast — Obpa3oBaresbHas miatdopma FOpaiiT. [jist By30B U CCy30B.;
3. http://library.voenmeh.ru/jirbis2 — ®ynnamenranbHas 6ubmoreka BITY «BOEHMEX» um. [I.®. YcTuHOoBa.
CoBpeMeHHbIe NIpoeCcCroHabHbIe 6a3bl JaHHBIX:
1. https://rusneb.ru — HaipioHanbHast anektpoHHas 6ubnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast a5ekTponHas 6ubnuoreka « KnbepieHnHka»;
http://www.rfbr.rw/rffi/ru/library - ITonHoTekcTOBast 3/eKTpoHHast 6ubnuoreka Poccuiickoro $hoHza GyHAaMEHTaIbHBIX UCCIeJOBaHU.
WHdopMaLoHHbIEe CIIPAaBOYHBIE CHCTEMBI:
1. Texakcnept — IHpOpMaI[MOHHBIN ITOPTa/l TEXHUYECKOTO peryMpoBaHust: Hopmel, nipaBuita, cTanzapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[l TOCTog cobcTBeHHol reHepatmu BT TY
"BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrantIIntoc- nH$opMaLMoHHbINM MOpPTas MpaBoBOi HH(OpMaLUH.
5.5. ITporpammHoe obecrieueHue:
1. Mathcad Education - University Edition Term.

5.6. HpopManioHHbIe TeXHOJIOTHH:

B3anMozielicTBHe ¢ obyuaromumucs nocpeacrsom DUOC Moodle BI'TY «BOEHMEX» um. [1.®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:
CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;
JlOCKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:
1. Mathcad Education - University Edition Term.

6.3. JIaGopaTopHble 3aHATHS:

1. JTa3ep roctupoBoyHbIi JIT'H;

2. Ocuunorpad tudposoit AKUIT-4116/2;

3. V3mepurens mMowHocTy Ophir Vega ¢ u3MepuTe/bHbIMU FOJIOBKaMU;
4. Kamepa Ophir Spiricon SP620U;

5. KoM1/1eKT onTUKy.

6.4. IIpouee:

1. pabouee MecTo TIperofaBaresi, OCHallleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHerT;
2. pabourie MecTa CTY/eHTOB, OCHaIl|eHHble KOMITbIOTEPAMH C JOCTYIIOM B IHTepHeT, npe/jHa3HaueHHbIe [Jist pabOThI B 37IeKTPOHHON
obpasoBare/bHOII cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JHCHHITHHBI
TIPMEMHUWKHA OIITUYECKOI'O U3/TYYEHUA

AnHoTanus paboueii MporpamMMsI

Mucuummmaa IPUEMHHUKNA OINITUYECKOI'O M3JIYUYEHUS sBisieTcss JUCHUIUIMHON YacTH, ()OpMHpPyeMoOl y4aCTHHKaMU
oOpa3oBare/ibHBIX OTHOLIEHHH O/10Ka 1, MporpamMMel MOATOTOBKM 10 Harpasnienuto 12.03.05 JlazepHas mexHUKa U Ad3epHble MexXHOMo2uU.
JuctmnmHa peanmsyercst Ha dakynbTete M VHbopMaroHHbIX 1 yripasnstomux cuctem BI'TY "BOEHMEX" um. [1.®. YctrHOBa Kadeapoii
11 JIASBEPHAS TEXHUKA.

[JuciunivHa HaljesieHa Ha GOpPMHUPOBaHKUe KoMnemeHyuil:
[ICK-1.1 criocobHOCTh K aHa/mmM3y 3afadd [0 [TPOEKTHPOBAHUIO THIIOBBIX CHCTEM, MPHUOOPOB, Y3/I0B U [eTajel Jla3epHOi TeXHHKH, j1a3epHBIX
ONTHKO-3/1eKTPOHHBIX TPHOOPOB U CHCTEM;
[ICK-1.3 crocobHOCTE K pacyery, MPOEKTHPOBAHWIO M KOHCTPYWPOBAHHIO B COOTBETCTBHMM C TEXHMYECKHM 3a/laHMeM THIIOBBIX CHCTEM,
nprbOpOB, fieTasiell v y3/10B Ha CXEMOTEXHUYECKOM U 37IEMEHTHOM YPOBHSIX;
[ICK-1.4 crnocobHocTh ompefensiTh TpeOOBaHMS K J/1a3epHBIM CHCTEMaM [JWCTAHLMOHHOTO 30H/AMPOBAHMs, BbIOMpaTh ¥  OLIEHHBATh
XapaKTePUCTHKH Jla3ePHbIX UCTOYHUKOB 1 IPUEMHUKOB OITHYECKOTO U3/TyYeHUsl.

Cogpiep>kaHe JWCLUIUIMHBI OXBaTbIBaeT KPYI BOIPOCOB, CBSI3aHHBIX C NPUEMHUKaMM ONTHYECKOTO W3/y4eHus, UX NPHUHLUIAMH [elCTBHS,
OCHOBHBIMH [IapaMeTpaMy U XapaKTepHUCTUKaMH, 00/1acTsIMM ITPHUMeHEeHHs], a TAK)Ke TPHHL{MIIaMU BbIOOpa IIPHEMHHKOB.

TIporpamMoii AUCLUIIINHBI IPelyCMOTPeHbI C/lelytoliye BHALI KOHTPOJISA:

TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTY/AEHTOB NPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE MHTEPBa/Ibl B CIEAYIOLIUX GopMax:
e [MarHOCTHYecKast pabora;
e TECT;
e [lOMalllHee 3a/IaHME;
e KOHTpOJIbHast paboTa;
e yaboparopHast pabora;
e BOMPOCHI K 9K3aMeHY.

ITpoMeKyTouHas aTTecTalus IIPOBOJUTCS B hopMax:
*  9K3aMeH.

OO611jast TPYAOEMKOCTh OCBOEHUS AUCLIMIUTHBI COCTap/sieT 3 3.e., 108 u. IIporpaMmoli AUCLUIUTUHBI TIPEAYCMOTPEHbBI JIEKIIMOHHBIE 3aHATUs (34
4.), ipaktrueckue 3ausaTus (17 4.), naboparopHsiit mpaktrkyMm (17 4.), camocrositesibHast pabora cryzeHra (40 u).
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TEXHOJ/IOTU 11 ®O

TIpunoxenue 2

K paboueii nporpaMme JHCHHITHHBI
TIPUEMHUWKHA OIITUYECKOI'O U3/TYYEHUA

PMbI OBYYEHNSA

PekoMeH/JAI[UHU M0 0CBOEHUI0 AUCLUIIMHBI JJISI CTYA€HTa

TpyA0EeMKOCTb OCBOEHHUS JUCLUIUIMHEI cocTasieT 108 u., u3 HUX 68 4. ayAUTOPHBIX 3aHATHH, 1 40 4., 0TBe/IleHHbIX Ha CAMOCTOSITE/IbHYIO

paboTy cTyzeHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJaM CaMOCTOSITe/TbHOMN pa6OTLI W pasfiesiaM JUCLHUIVIMHBI IIpUBEJI€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHMSI AWCLIMIINHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEeM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaluy 00yYarommxcs.

@DOopMbI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PUIoKeHNH 3 K Paboueli mporpamme.

HaumeHoBaHue paGoTbi Pekomenjyemas jiuTeparypa prm:gzxomh’
Paspen 1. DneKTpoMarHuTHoe u3aydeHue. [IoHsATHe ONITHKO-/IEKTPOHHOr0 mpudopa (OJII).
V3yueHuie npesyCMOTPEHHBIX TIPOrPaMMO UJAKTUUECKUX eJUHUL] TI0 FO. T. SIkyIeHKoB. . OCHOBLI ONTUKO-3/IEKTPOHHOTO
KOHCIIeKTaM JIeKLIMi 1 peKOMeH/lyeMoM iuTeparype npuGopocTpoeHs: 1\110;;35: Jloroc, 2013 (Inasa 1
Wroro no paspeny 1 1
Pazpen 2. Kinaccugukanysi 1 XapaKTepUCTHKH IPHEMHHUKOB M3/TyYeHHs.
IToAroToBKa K KOHTPOJILHOM paboTe M0 pelrieHuro 3aaud. I'. I. lianuH, B. I1. Yenbanos. . IIpnéMHIKH 2
V3yueHve rpejyCMOTPEHHBIX IIPOrPaMMON JUAAKTHUECKUX eJUHUL] 110 onruyeckoro usyuenusi: Cankr-IlerepOypr: JlaHs, 3
KOHCIIeKTaM JIEKL{il ¥ peKOMeH/yeMO# JiuTeparype. 2022 (I'nasa 1.)
Wroro no pasgeny 2 4
Paspen 3. TennoBbie NPHEMHHUKH M3/TyYeHHs.
H3yueHue rpejyCMOTPEHHBIX IPOrPAMMON JUAAKTUUeCKUX eIUHUL] 110
KOHCITIeKTaM JIeKLMii, MaTepraiaM MpaKTHYeCKUX 3aHATUH U 4
peKoMeHJyeMOoM iuTepaType
BeinonHeHue MHAMBU/YaIbHOIO JOMallHero 3a/laHusl U MOATOTOBKA K 4
3aruTe paboThl I. I. Umanus, B. I1. Yembatos. . [IpuéMHUKH
TToAroTOBKA K BBINOJIHEHHIO U 3aLLuTe JIabopaTopHOii paboTsl onTrueckoro usnydenus: CII6.: Jlane, 2014 (Tnaa
«MccnegoBaHye XapakTepUCTHK TepMO3/IeKTPHYeCKOro NpUEMHHKA 5) 3
OITUYECKOTO U3/TyUeHUs»
IToAroToBKa K BBINOJIHEHHIO U 3all{iTe JIab0paTopHOit paboThbl
«VccnejoBaHye XapaKTePUCTHK IAPO3/IEKTPUYIeCKOro IIPUEMHHKA 3
OINTUYECKOTO U3/TyYeHUs»
Wroro no pasgeny 3 14
Pa3pen 4. IIpueMHUKH H3/TyYeHHs HA OCHOBe BHelIHero ¢orodddexra.
H3yueHue rpejyCMOTPEHHBIX IPOrPAMMON JUAAKTUUeCKUX eIUHUL] 110
KOHCIIeKTaM JIeKLMii, MaTepraiaM MpaKTHYeCKUX 3aHATUH U 3
peKoMeHJyeMOoM JiuTepaType .
BbInonHeHye WHAMBUYaIbHOTO JJOMAllHero 3a/laHusl U MOJroTOBKa K I. I. Mmany, B, I1, HemiGarios, . Tipuénnn
samTe pAGOTI ornrTyeckoro usnmyuennst: Cankt-Ilerep6ypr: JlaHb, 2
- 2022 (I'nasa 4.)
IMoaroToBKa K BBITIOTHEHHUIO U 3aljuTe J1IabopaTtopHOi paboThl
«MccnegoBaHne XapakTepPUCTHK NIPUEMHUKA Ha OCHOBE BHELIHero 2
dorosddexrar»
Wroro no paspeny 4 7
Pa3pen 5. IIpueMHUKH H3/TyuyeHHsI HA OCHOBe BHyTpeHHero (hoTosddexra.
V3yueHwe rpejyCMOTPEHHBIX IIPOrPaMMON JMAAKTHUeCKUX eJUHUL] 110
gziszg;é;\:Sgﬁiﬁeﬁlxg?mahﬂ TIPAKTHHUECKUX 3AHATHH 1 I". I. wanuH, B. I1. YembanoB. . [IpuéMHUKH 4
= onTHyeckoro usnyuenusi: Cankt-Ilerep6ypr: JlaHb,
IMoaroToBKa K BBITIOTHEHHUIO U 3aljuTe J1IabopaTtopHoii paboThl 2022 (Tnaga 2.)
«MccnegoBaHne XapakTepPUCTHK NIPUEMHUKA Ha OCHOBE BHYTPEHHero 3
dorosddexrar»
Wroro no paspeny 5 7
Paspen 6. MHoOrosieMeHTHbIe NPUEMHHKH U3/TyYeHHUs.
V3yueHwe rpejyCMOTPEHHBIX IIPOrPaMMON JUAAKTHUECKUX eJUHUL] 110
KOHCIIeKTaM JIeKLIMH, MaTepyasiaM NpaKTUUeCKUX 3aHATUI U I". . VlianuH, B. I1. Yennb6aHos. . [IpuéMHIKM 3
PpeKOMeH/yeMoii iuTeparype orrrryeckoro usnyuennsi: Cankt-Ilerep6ypr: JlaHb,
BhINo/IHeHe MHAWMBYU/Ya/bHOTO 3a/IaHKsl NTOTOBOM pacueTHOM paboThl, 1 2022 (I'nasa 3.) 4
0JTOTOBKA K 3aiiuTe paboThl
WToro no pasgeny 6 7
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TIpunoxenue 3
K paboueii nporpaMme JHCHHITHHBI
TIPMEMHUWKHA OIITUYECKOI'O U3/TYYEHUA

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUTDL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIVIMHE, BKIIFOUAOT B cebst:

e uMarHocTHYeckas pabora
e TECT;

e KOHTpOJbHast pabora;

e [OMallHee 3a/jaHue;

e yaboparopHast pabora;

e BOIMPOCHI K 9K3aMeHY;

e 9K3aMeH.

Kputepuu onieHuBaHus

Juarnocruueckas paéora
[narHoctryeckast pabora npoBogutcst B popme Tecta B SUOC Moodle:

e [IpY NPaBUJIbHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLys;
 IIpY NIpaBU/ILHOM OTBeTe Ha 60% BompocoB U Oosiee - aTTecTawyst.

Tect

https://moodle.voenmeh.ru/mod/quiz/view.php?id=31896
https://moodle.voenmeh.ru/mod/quiz/view.php?id=31898
https://moodle.voenmeh.ru/mod/quiz/view.php?id=31903
https://moodle.voenmeh.ru/mod/quiz/view.php?id=31908
https://moodle.voenmeh.ru/mod/quiz/view.php?id=31913
https://moodle.voenmeh.ru/mod/quiz/view.php?id=31915
https://moodle.voenmeh.ru/mod/quiz/view.php?id=31923
https://moodle.voenmeh.ru/mod/quiz/view.php?id=31925
https://moodle.voenmeh.ru/mod/quiz/view.php?id=31927
TecTrl cofiep>Kat 5 BOMPOCOB, [J1s1 MOJTyYeHHsI OLJeHKH ''3auTeH0" HeoOX0AMMO NPaBU/ILHO OTBETHTH Ha 4 BOTPOCa.
https://moodle.voenmeh.ru/course/view.php?id=4152#section-8
Uroroselii Tect cogepxut 20 Boripocos. 90...100 6autoB-oreHKa "otmuuno", 80...90 H6annos-oueHka "xopouro”, 50...80 H6annoB-oneHKa
"yI0B/IETBOPUTE/IBHO .

KonrposibHas pabora

KoHTpornbHast paboTa BK/IrouaeT B cebst ueThIpe 3azaud 110 pacuety napametpos [TOU, Tpu 3a/jaurt 06bIUHO# ¥ O/HA TTOBBILIEHHON
CJIOKHOCTH. 3a MpaBUIbHOE peliieHre 0ObIYHOM 3ajauu AaeTcst 2 6asia, 3a CI0XKHYIO 3a7auy - 4 6aa. 9...10 6aioB-oreHka "oTiuuso", 6...8
6asutoB-oreHKa "xoporuo", 4...5 6aIoB-oLieHKa "yJ0BIeTBOPUTEBHO" .

Jomanixee 3ajaHue
IlomaliHee 3a/jaHie CUMTAETCS BBIMIOJIHEHHBIM, €C/IM CTYAEHT TIPOU3BeJT BCe HEOOXOAUMbIE PACUETHI, IOy YK/ TIPABUIbHBINA OTBET U
odopmus OTUeT.

JlaboparopHas paéora

Ortuert no JIP:
Oruersl 110 J1abopaTopHbIM paboTaM MpeACTaB/IsSIOTCS B IEYaTHOM MM PYKOMMCHOM (opme. [lomycKaeTcst BBINOHEHHE PACUETOB «BPYUHYHO»
WM UCTIO/Ib30BaHKE CUCTEM aBTOMATH3aLiMi MaTeMaTHYecKux pacuetoB. Kaxzioe 3asiaHne Ha 1abopaTopHyo paboTy cofiep)KUT Habop
r1apamMeTpoB B COOTBETCTBUU C MHAWBH/YaTbHBIM BapUAHTOM.
Kpurepru orieHMBaHMs:
JlaboparopHasi paboTa cuMTaeTCst BBIMOIHEHHOM YCIIEIHO (PUHMUMAETCST) TIPU CJIeAYIOLIUX YCIOBHSX:
TIpaBU/IbHOE BBITIOTHEHHUE BCeX MyHKTOB (3a7lav), IpeflyCMOTPEHHbIX 3a/laHleM;
IpaBH/ILHOE MOCTPOeHKe ¥ 0(OpMIIEHHE B COOTBETCTBUH C TPeOOBaHMSIMHU rocyAapcTBeHHbIX cTangapToB ECK/I rpacdukos fis Bcex
T0JTyYaeMbIX B X0/l BBITIOJIHEHHS 3a/laHusl XapaKTePHUCTHK.
3amuTa JIP:
3amura JIP npesycmMaTprBaeT obCyK/ieHre pe3y/ibTaToB BBITNOITHEHHs 3a/jaHKs, BK/TIOYast TIPOBEPKY YCBOEHHUS CTYAEHTOM COOTBETCTBYIOLINX
CBeZIeHUH U3 TeOpUU.

Bomnpocs! K 3K3amMeHy
1. DneKTpoMarHUTHOe H3nnyueHre. TepMUHEI 1 onipefiesienvst. [ToHsATHe onTHKO-3/1eKTpoHHOT0 Tprbopa (O3IT). Metozs! pabotsr OOI1.
TTomexu u nckaxeHus rosiesHoro curHana. Ilpumepst OOI1 B oNTHUECKUX U J1a3ePHBIX CUCTEMax.
2. KnaccuduKaipys MpreMHHKOB M3TydeHus. [TapaMeTphbl ¥ XapaKTePUCTHKY TIPUEMHHKOB M3/TyYeHHsI.
3. TernoBble pueMHUK u3nydeHus. Knaccuduxariys TernioBbX IPUeMHUKOB U3/TyYeHHUsI.
4. bonometpsl. IIpHHINIT AeiCTBYSA, KOHCTPYKLMS ¥ CXeMbI BK/TIOUeHHUsT MeTa//THUeCKIX Y TOTYTIPOBOJJHUKOBBIX 6ostomeTpoB. LIIymbr
60nomeTpoB. ITocTOsIHHAsE BpEMEHH U CIIeKTPaIbHbIe XapaKTePUCTHKH.
5. Kanmopumertpsl. IIpuHIMN felicTBYs, KOHCTPYKIHS U OCHOBHBIE TTapaMeTphbl ¥ PaJHaLiiOHHbIX KaJlOPIMETPOB.
6. Tepmo3niekTpuueckue nprueMHuky. Tepmornapa. Tepmobarapesi. AHU30TPOIHbIE TEPMO3IEKTPHUECKHE TIPUEMHUKH H3/TyUeHHSsI.
7. AKyCTOOMNTHYeCKHe IPUEMHHKH U3/ydeHHst. OCHOBHBIE ONTHYECKHE CXeMbI 1a3epPHbIX OMTHKO-aKyCTHUYeCKHX MPUOOpPOB.
8. IIupoanexrpuueckue npueMHrky. [Tuposnexrpuueckuii 3¢ dekT. OCHOBHbIE TUITbI KOHCTPYKLIMM MUPO3/1€KTPUUECKUX IPUEMHUKOB.
9. IIpueMHVKH M3/Ty4eHHs Ha OCHOBe BHyTpeHHero oto3ddekra. OcHOBHBIe onpeenieHns. BHyTpeHnnii hotosddekt. PoTope3ncTopsl.
TIpuHUMN AeiicTBUSI, KOHCTPYKLIMSI U OCHOBHbIe IIapaMeTpbl U XapaKTepUCTUKU. I1pumeps! oTope3ncTopos.
10. ®oroanozpl. [IpUHLKMI /iefCTBHS, KOHCTPYKLUS ¥ OCHOBHBIE TTapaMeTpPbl ¥ XapaKTePUCTHKH. JIaBUHHbIE (hOTOAMO/BL.
11. ITpueMHUKHU U3/Ty4eHHsl Ha 0CHOBe BHelIHero ¢Goto3ddekra. Knaccudukaliys v NpuHLMI 1elCTBYSI.
12. OcHoBHelIe onpezienieHns. BHenHnit porosddekT. DnekrpoBaKyyMHble GOTOANOABI. OCHOBHBIE XapaKTePHCTHKH, KOHCTPYKLINH U CXeMBI
BKJ/TIOUEHHUSI 3/1eKTPOBaKyyMHBIX ()OTOUO/0B.
13. ®0oTO3/1eKTPOHHBIE YMHOXKHUTEH. [IPUHLMN AeHCTBHS, KOHCTPYKLHS ¥ OCHOBHBIE TTapaMeTphbl ¥ XapaKTePHCTHKH.
14. MHoOrosneMeHTHble IPUEMHHKH M3/Ty4eHus: 6e3 HaKOI/IeH!s! ¥ IlepeHoCa CUrHazla Ha OCHOBe (hOTOAMO/I0B U (POTOPe3UCTOPOB.
15. MHorosieMeHTHbIe TIPUEMHHUKH Ha OCHOBe TTPHOOPOB C 3apsi/J0BOi CBSA3BIO.
16. MHOros/1eMeHTHbIe PUEMHUKK Ha OCHOBe TPUOOPOB ¢ 3apsifoBoit vikekipedt ([I31). [punimn pabotst [131. I13C u KMOII marpuipt. Ux
CpaBHEHWe.
17. IlepecueT napamMeTpoOB MPHeMHUKA HU3/1y4eHHsI OT SHepreTHUeCKUX eJUHUL] OfIHOTO UCTOYHMKA K SHepreTHUeCKUM efIMHULIAM Ji/Is1
TIPOM3BOJIEHOTO MCTOUHHKA.
18. ITepecueT napamMeTpPOB MPHEMHUKA U3/Ty4eHHUs OT CBETOBBIX e[JUHUL] B SHepreTHuecKue.
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JK3aMeH

K 3K3aMeHy J0TyCKalOTCsl CTY/EHTbI, KOTOPbIe YCIEIIHO C/Jlalu BCe AOMallHKe 3aJaHusl, PeyCMOTpeHHbIe paboueii mporpamMmoii,
BBITIONHI/IH J1abOpaTopHble pabOoThI U CAA/IM OTYETHI, C/a/IN BCE TECTHI.
3OK3aMeH NMPOBOAUTCS B YCTHOH (opMme 1o Gusietam, BbIJaHHBIM IperogaBateneM. CTYAEHT [0/DKeH MOATOTOBUTb, MOJb3YsICh KOHCIIEKTOM,
COCTaBJ/IEHHBIM I10 MaTepuasaM Kypca, OTBeTUTh Ha JiBa BOIIPOCa.
OLieHKa «OT/IMYHO» CTABHTCS, €C/TH OTBET SIB/ISIeTCSI MOJIHBIM M MPAaBUJIbHBIM. MaTtepHas H3l0XKeH B OTIpe/ie/IeHHO# JIornyue Kok
T0C/Ie/{0BaTe/IbHOCTH. [IpH OTBeTe Ha /{OTIOHUTE/IbHbIE BOTIPOCHI CTYAEHT TT0Ka3asl 3HaHWe OCHOBHBIX MOHSTHIH U (OPMYIL.
OLIeHKa «XOpOLLO» CTABUTBCS, €C/TH OTBET SIB/ISIETCS IOJIHBIM ¥ [IPaBUJIbHBIM, TIPH 3TOM JOTYLLeHb! HeCyILL|eCTBeHHbIe OLIMOKH, UCIIPAB/IeHHbIe
T10CJIe HaBOASII{MX BOMPOCOB rperogasaresst. [Ipy oTBeTe Ha [4OIOHUTEIbHBIE BOIIPOCHI CTY/EHT JEMOHCTPUPYET TIOHUMaHHe 0CHOBHOTO
coziepkaHust yuebHoro Marepuana. CTyaeHT cBOOOJHO OPHEHTHPYeTCs B MaTeprase, H3/I0KeHHOM B KOHCIIEKTe.
OLjeHKa «yJ0B/IETBOPUTEIHHO» BBICTABIISIETCS], €C/IH CTYAEHT 0OHapy)KrBaeT 3HaHHe U TOHUMaHKe MaTepuana Kypca, HO M3/laraeT Marepuast
HETIO/IHO U JIONYCKAeT CyILeCTBeHHbIe OLIMOKH B JOPMY/TMPOBKE OCHOBHBIX MOHSATHH U popMy/1. OTBET Ha JOMOIHHUTE/IbHbIE BOIPOCHI BBI3bIBAET
y 9K3aMeHyeMOro 3aTPYJHEeHHs WK COJEPXKHUT OLIMOKH, KOTOPbIe OH MOXKET UCIIPABHTh M10C/Ie HABOZSIIMX BOITPOCOB.
OLieHKa «Hey/|0BleTBOPUTEIbHO» BHICTAB/ISIETCS], eCJIM [IPU OTBeTe 06HApY)KeHO HeMOHUMAaHHe OCHOBHOT'O COZlepyKaHHsi yueGHOro Mateprasa uin
JIOMyIL{eHbI CyII{eCTBeHHbIEe OLIMOKH, KOTOpbIE yUalliiiCst He MOXKET UCTIPaBUTh NPY HABOASIL{MX BOIPOCAX IIPeroaBarelis.
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

AypauTOpHBIe 3aHATHSA B o <
s N o
KOHTaKTHO# ¢opme g° =
- 3 E ==
38 22 =
- IE = A
= = & E g g <0
@] 3] H o 3 s g g = E o =)
& = aMMeHOBaHHe pPa3jiesioB U b o = E 2| g5 Ee 5 E =)=}
E = AMJAKTHYeCKHX e[HHHI] S) = =8 S E g E =i e 3 E 8
55 M = g =) =R o B X =
o Q [} =] g = S e =
=] = S 3| &8 = e SN
° T 8 - « ! ]
SEEE |98 F | 5| 7 = =
X 4 X E,
O Q O
= = = o
Paspen 1. DneKTpoMarHuTHoe
4 7  |m3nydenue. IloHsiTHE ONITHKO- 3 2 2 0 0 1 10 15 15 Tect
371eKTpoHHOro npubopa (O3II).
Paspen 2. Knaccugukanust u Tecr,
4 7  |XapaKTepMCTHKH PHMEeMHUKOB 12 8 4 0 4 4 10 15 15 | KonTposbHas
H3/TyYeHHsl. pabora
Tecr,
Pazaen 3. TensioBble NpHeMHUKHU Homauree
4 7 36 22 8 8 6 14 30 20 30 3a/laHue,
H3/TydeHHs.
JlaboparopHast
pabota
Tecr,
Paspen 4. [IpueMHUKH U3Ty4yeHUs JlomarlHee
4 7  |Ha oCHOBe BHeIIHero 20 13 6 4 3 7 15 15 15 3a/laHue,
orordpdexra. JlabopatopHast
pabora
Paspen 5. [IpueMHUKH U3/TyuyeHUsA Tecr,
4 7 |Ha ocHOBe BHYTPeHHero 20 13 8 5 0 7 15 15 15 |JIaboparopHas
tororddexra. pabora
Tecr,
[omariiHee
4 7 Pa3zgen 6. MHorosnemMeHTHbIe 17 10 6 0 4 7 20 20 10 b—
TNPHeMHHUKH H3/Ty4YeHus1. B
OIIPOCHI K
9K3aMeHy
Bcero 3a 7 cemecTp 108 68 34 17 17 40 100 100 100
Bcero o puciuninHe 108 68 34 17 17 40 100 100 100
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Kpurepun orjeHuBaHusA

IICK-1.1

Bonpocbl omkpbimozo muna:

Nel

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ormpenenurs /11 IPHEMHAKA OIITHUECKOTO H3TyYeHHs [IOPOTOBEI 0ToK (D) B Ionoce 4acToT oT 40 11c
Br
MTI 1, ecmu NEP = 6-107° OTBeT BHIPA3HTE B MKBT H OKPYITIHTE 10 LIEIOT0 YHCIIA.

=

Ormpenenurs 114 IPHEMHAKA ONTHYECKOT0 H3TyYEHHs [IOPOTOBEIH OTOK (DII) B [I0I0CE YacTOT OT 38 ¢
—g Br
M, ectu NEP = 6.1-107° T OTBET BBIPA3HTH B MKBT H OKPYITIHTB 10 LIENOT0 YHCIIA.
i

Omnpenenurs 114 IPHEMHHKA OIITHUECKOTO H3TYYEHHS [IOPOTOBEIH MOTOK (DII) B I1010CE 4acToT 0T 36 ¢
—g B
M1, ecmn NEP = 6.2 - 107? —=. OTBeT BBIPa3HTh B MKBT H OKPYIJIHTb JIO LIETOr0 YHCTIA.

Jra

OrmpenenuTs 114 IPHEMHAKA ONTHYECKOT0 H3TYUEHHS IOPOTrOBBIH oTOK (PII) B [10I0CE 9acTOT OT 34 10
Bt
MI1, ecta NEP = 6.3-1077 OTBeT BEIPA3HTE B MKBT H OKPYITIHTB O LENOr0 YHCIIA.

=

Ormpenenurs 114 IPHEMHAKA ONTHYECKOT0 H3TyYEHHS [IOPOTOBEIH MOTOK (DII) B [I0I0CE YacTOT 0T 32 ¢
Br
MI, ecmu NEP = 6.4 - 1077 OTBeET BEIPa3HTh B MKBT H OKPYITIHTE [0 LIENOr0 YHCTIA.

=

Omnpenenuts Tpedyemelii NEP pHeMHHKA, paboTaOMEro B mostoce 9acToT 30 kI I, €CIH MOITHOCTE IIOJI¢
CHIHANA, IPHXO/AIIEr0 Ha YYBCTBHTEIBHBIH 3]IEMEHT IIPHEMHHKA paBHa 5 MKBT. TpeOyeMoe OTHOIICHHE

uBT
CHrHa/mryMm 10. OTBET BEIPa3HTh B 7= ¥ OKPYTIIHTB JI0 TEIOTO THCTIA.
Vi

Omnpenenuts Tpedyemslii NEP nipHeMHHKA, padoTaomero B monoce 9actoT 40 kI'1l, eclid MOITHOCTE TIOJI¢
CHT'HANA, IPHXO/IAIIET0 Ha YyBCTBHTCILHEIH 37IEMEHT IPHEMHHKA paBHa 6 MKBT. TpeOyeMoe OTHOIMCHHE

CHrHaI/ 10. OTBeT BHIpA3HTEL B Bt H OKPYIJIHTE 0 IEI0r0 YHCIIA.
.'([‘_
V1O

Ompenenuts TpeOyeMerii NEP nipremMHnKa, padoTaronmero B moixoce 4acToT 50 K[ 1, ecad MOIHOCTE IO
CHIHala, IPUXOJANIEro Ha IIyBCTBHTC"IBI{BIFI 3IEMEHT NPHEMHHKA paBHa 7 MKBT. TpedyeMoe OTHOMIECHH!

curHan/orym 10. OTBET BBIPa3HTh B —— H OKPYTJIHTE 0 [EI0TO YHCIIA.

f_

Ne 9 [lath onpejienieHre IPHeMHUKA ONTHUeCKOT0 U3/TyUYeHu st

Ne 10 [TaTb omnpefiesieHye apameTpa preMHUKa OITHYeCKOrO U3/LydeHust
Bonpocbl 3akpbimo20 muna:

Ne 1 InMHBI BOJIH ONTUYECKOTO Axarna3oHa

BapuaHThb! oTBeTa:

oT 1 HM 710 1 MM

oT 1 MKM 10 1 MM

oT 1 HM 70 1 MKM

or 1 um g0 10 MKM
Ne 2 ITnuel BosiH vH$pakpacHoro (MK) auanasona

BapuaHmbl omeema:

ot 0,78 Mkm f0 1 MM

ot 0,38 Mkm 70 1 MM

ot 1 um f0 0,38 MKM

ot 0,78 Mxm g0 10 MM
Ne 3 [InHel BosiH yibTpaduonetoBoro (Y®) nuanasona

BapuaHmbl omeema:
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ot 0,78 MkM g0 1 MM
ot 0,38 MM g0 1 MM
ot 1 um 710 0,38 MKM

ot 0,78 Mkm 70 10 MM
Ne 4 VIHepL{IOHHOCTh NIPHEMHHKA ONTHYECKOTO U3/TyYeHHs] XapaKTepu3yIoT

Bapuanmbl omeema:
BpemeHHble mapameTpbl
[ITymoBBble TapamMeTpbl
IToporossle mapamMeTpbl

CrieKTpasibHble TTapaMeTphbl
Ne 5 YpenbHasi 06Hapy»XnTe/IbHasi CIOCOGHOCTh NPUEMHHKA ONITUYECKOTO M3/TyUYeHHs sSIBIISIeTCS

Bapuanmbl omeema:
BpeMeHHBIM ITapaMeTpoM
[ITymOBBEIM IapaMeTpoM
IMoporoselM MapamMeTpomM

CrieKTpabHbIM NTapaMeTpoM
Ne 6 K TennoBbIM NpreMHHUKaM ONTUYeCKOro M3/Ty4eHHsi OTHOCSTCS

Bapuanmbl omeema:

60510MeTpBI

TepMO3/IeKTPUUECKHe TIPHeMHHUKH
MMPO3/IeKTPUYeCKre TPUeMHUKN
tdoTopuoab!

(hOTO3/1eKTPOHHBIE YMHOXXUTE/N
Ne 7 Yto XapaKTepu3yeTcsi OCTOSHHBIMM (PPOHTAMM HapacTaHMs ¥ criazia OTOOTBeTa MPU UMITY/IbCHOM 3acBeTKe

Bapuanmbt omeema:

VIHepIMoHHOCTE (POTOTPHEMHHKOB

IMoporoBast 4UyBCTBUTEIEHOCTH (DOTONPHEMHHUKOB
BHyTpeHHee conpoTuB/ieHHe (HOTONPHEMHUKOB

CBeToBOE COMpOTHUBJIEHHE Cl)OTOl'lpHeMHI/IKOB
Ne 8 Cl'[eKTpa]'[beIMI/I XapaKTepruCTUKaMU INPUEMHUKOB OIITHYECKOI'0 U3/Iy4eHHs Ha3bIBatOT

Bapuanmbi omeema:

3aBUCUMOCTb ITapaMeTPOB NPHeMHUKA OT JJIMHBI BOJIHBI IPUHUMAEMOr0 U3/1yUYeHust
3aBHCUMOCTb [1apaMeTPOB NIPUEMHUKA OT CIIEKTPa/IbHOM UyBCTBUTE/ILHOCTH
3aBHCHMOCTb CUTHa/la Ha BbIXOZle IPHeMHHKa OT Be/IMUKHBI T1a/latollero oToka

3aBHCUMOCThb BBIXOAHOI'O CHMI'Hajsla IIpUEMHHUKa, €ro HyMoB U HOPOFOBOIZ UYBCTBUTE/JIbHOCTU OT BE/IMYMHBI MMUTAIOLIEro HallpsyKeHUs
Ne 9

Omnpenenuts Tpedyembiii NEP mpHeMHHKa, padoTarmero B nmoioce 9actoT 70 kI 11, eClIH MOITHOCTH II0JIE
CHI'HAIIA, IPHXOIAINETO Ha YyBCTBHTIEIBHBIH 37IeMEHT IpHEMHHKA paBHa 9 MKBT. TpeGyeMoe OTHOIIEHHE

B
curHa/myM 10. OTBET BEIpa3HTh B H—{r_T H OKPYITIHTE O IENOr0 YHCIA.
A0

Bapuanmbl omeema:
29
30
31
33

34

Ne 10
Onpenenuts TpeOyeMelii NEP mpHeMHNKA, paGoTaromero B moixoce 4acToT 60 K[ 1, ecIH MOIMHOCTE MOJE
CHI'HAJIa, IPHXOJANIEr0 Ha YYBCTBHTCIFHEIA 37IEMEHT IPHEMHHKA PaBHA 8 MKBT. TpeGyeMoe OTHOIIEHHE

HBT
v

cursa/myM 10. OTBET BEIPa3HTh B = 1 OKPYIUIHTE JI0 IEJIOT0 THCIA.
i
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Bapuanmbl omeema:

29

30

31

33

34
IICK-1.3

Bonpocbl omKkpbimoz2o muna:
Ne 1 [laTh ompefiesieHre NOpora YyBCTBUTe/IbHOCTH MPUEMHHUKA ONTUYECKOTO U3/TyYeHUs.
Ne 2 [lath ompefie/ieHHe CIIeKTpaIbHOM XapaKTepUCTUKY IIPUEeMHUKOB ONTHUECKOIO U3/TydeHHUsT

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

OIlpenenuTs YAeIPHYI0 00HAPYKHTENBHYI CIIOCOOHOCTS IIPHEMHHKA H3nyueHHs (D*), ecinu ero noporol
qyBCTBHTENHLHOCTE (®m) cocTaBideT 16 HBT B monoce gactot 28 K[ 1. [Tnoma s 9yBCTBHTENBHOTO 31eMe

-

— M/ 'y
paBHa F = 3.4 - 1077 cm?. OTBET BEIPA3UTEH B —5, 1 OKPYTIHTE 10 IEIOro IHCIa.
T

OmpenennuTh yASThHYK 00HAPY/KATEIBHYI0 CIIOCOOHOCTh MPHEMHHKA H3TyueHHA (D*), eciH ero moporo
qYBCTBHTETBHOCTH (@) cocTaBiieT 18 HBT B monoce acToT 26 K[ 1. [1oma b 9yBCTBHTETBHOTO 3TEME

[

_ M/
paHa F = 3.6 - 10~ cM?. OTBET BBIPA3UTH B —5, 1 OKPYTIHATS 10 IEMOTO THCIIA.
T

OnpenennTh YISTbHYI0 00HAPYKHTEILHYIO CIIOCOOHOCTh IPHEMHHKA H3TydeHH (D*), €CIIH €To Moporox
JYBCTBHTENBHOCTB (@) cocTaBAeT 20 HBT B mosoce dacToT 24 K[ 1. [Tnoma s 9yBCTBHTEIBHOTO ITEME

/T

_ M-/
paBHa F = 3.8 - 10~ 7cm?. OTBET BHIPA3HTh B —5, 1 OKDYTJIHTB IO IETOT0 THCTIA.
T

Onpenenuts TpeOyeMsrii NEP nipremMHnKa, padoTaronero B moixoce 4acToT 80 K[ 11, ecad MOIHOCTE IO

CHI'HAIIA, IPHXOAAINEr0 Ha YYBCTBHTEIIBLHEIA 3IIeMEHT NpHEMHHKA paBHAa 10 MKBT. TpeGyeMoe 0THOMIEH]

HBT
curHan/oryMm 10. OTBET BBIPa3HTh B 7 H OKDYTJIHTB IO IEOT0 THCIIA.
yin

Omnpenenuts TpedyeMselii NEP IpHeMHHKA, paGoTaoNIeEro B moxoce 9actoT 90 KI'1I, eclIH MOIMHOCTE IT0JI¢
CHI'HANA, IPHXOIAINEr0 Ha UyBCTBHTENBHEIH 37IEMEHT IPHeMHHKA paBHa 11 MKBT. TpeGyeMoe OTHONICHE

HBT
curHal/myM 10. OTBET BBIPA3HTh B = 1 OKPYTITHTS JI0 TENOTO THCTIA.
v u

Omnpenenuts Tpedyemelii NEP nnpHeMHHKA, paboTaromero B moaoce 9actoT 100 kI, ecIH MOIIHOCTD
TI0JIe3HOT'0 CHIHAMIA. IIPHXOIAIIET0 Ha YyBCTBHTEIBHEIH 3/1eMeHT IIPHEMHHKA paBHa 12 MKBT. TpedyeMo

HBT
OTHOIIICHHE CHIHAJL/ IyM 10. OtBET BRIPA3HTE B F H OKPYTJIHTE 0 OEI0ro YHCIIA.
vik

Omnpenenuts Tpedyemslii NEP npHeMHHKa, padoTaromero B nonoce 9actoT 110 k11, ecaH MOIIHOCTE
IIOJIE3HOIO CHTHAJA, IPHXO/ANIETO HA YYBCTBHTEIBHBIH 31IEMEHT IIPHEMHHKA paBHa 13 MkBT. TpedyeMos

B
OTHONIEHHE CHTHAT/IIyM 10. OTBeT BHIPA3HTh B “—J,F_T H OKPYTIIHTB O LENOr0 YHCIIA.
yig

Onpepenuts TpedyeMelii NEP mpHeMHHKA, paGoTaroniero B moiaoce 4acToT 120 kI 1, eciIH MONIHOCTh
IIOJIE3HOI'0 CHTHAJA, IIPHXO/IIIETO HA YYBCTBHTEIBHBIH 3/IEMEHT IIPHEMHHKA paBHa 14 MKBT. Tpedyemoe

HBT
OTHOIICHHE C}IFHa.HfHIYM 10. OtBET BBRIPA3HTL B ? H OKPYTTIHTE JO IEI0T0 YHCIIA.
A"} u|

Bonpocbl 3akpbimozo muna:
Ne 1 [Iy1s1 u3MepeHUst KAKUX ITapaMeTpPOB ONTHUEeCKOro U3/1y4yeHus pe/iHa3Ha4ueH pajUalliOHHbIN KalopuMeTp

BapuaHmbl omeema:

CpeAHAA MOLHOCTb U3/IyYeHUs

SHeprus usnydyeHus

TIJIOTHOCTH ITOTOKA U3/Ty4YeHUs

006/1yueHHOCTh
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Ne 2 IMpuniun paboTsl 6o10MeTpa OCHOBaH Ha
Bapuanmbl omeema:
VI3MeHeHUH 371eKTPUUECKOTO CONPOTUB/IEHHs] TEPMOUYYBCTBUTE/ILHOTO 3/1eMeHTa
[TupoanekTpuyeckoM 3¢dexre
DotospdekTe

TepmoaneKkTpruueckoM 3¢dexre

Ne 3 Kak Ha3biBaetcs 3¢dekT Bo3HuKHOBeHust JLIC Ha KOHL|aX M0C/Ie[j0BaTe/IbHO COeJMHEHHBIX Pa3HOPOJHBIX MPOBOJHUKOB, KOHTAKThI MeXX/1y KOTOPBIMH Hé
Pa3/IMYHBIX TeMIepaTypax

Bapuanmbt omeema:
Tepmoanektprueckuii 3ddekr 3eebexa
Iuposnekrpuyeckuii a¢pdext
JnektpoTepMuueckuii sddekt IenbThe

OnexkrpoTepMuyeckuii s(pdekt TomcoHa
Ne 4 TTpreMHHK ONITHYECKOTO U3/IyUeHHs], TPHUHLIMIT paboThl KOTOPOro OCHOBAH Ha PErvCTPaL{i H3MeHeHHst 0ObeMa rasa IpH ero HarpeBe U3J/iyueHreM

Bapuanmbi omeema:

ONTHKO-aKKyCTUYe CKUI IPUEMHUK ONITHYeCKOTO U3/Ty4eHUst
TepMoaneKTpruueCcKuii IpUeMHUK ONITUYeCKOro U3/TyueHUs!
I1posneKTpyyeCcKUii IPUEMHUK ONTUYECKOTO U3/TyYeHUst

T'a30-06beMHBIH TIpYeMHHK OIITUYEeCKOIr'o U3/1yUeHusd

Ne 5 INpreMHHK ONTHYECKOTO U3/IyUeHHs], TPHHLIMIT paboThl KOTOPOrO OCHOBAH Ha PErvCTpaL{ii U3MeHEeHHs IeKTPHUUeCKO# TIO/ApU3aL{ii KPUCTaLIa pH er
Harpese U3/ly4eHueM

Bapuanmbt omeema:

ONTHKO-aKKyCTHYe CKHii IPHEMHHK ONTHYECKOTO U3/IyIeHHUsT
TepMo3/1eKTpHUeCKUi IPHEMHUK ONITUYeCKOTO U3/ TyUeHHs!
IMuposeKTpryeCcKU IPUEMHUK ONTUUECKOTO U3/TydeHUst

CDOTOE)]'[EKTPI/[‘{ECKI/II‘;I TIPUEeMHHK OMNTUYECKOr'0 U3/1yUeHUus

Neo 6 ITpreMHHK ONTHYECKOTO U3/IydeHHs, TPHHLUI paboThl KOTOPOro OCHOBAH Ha perucrpaiyy n3MeHennst OJ]C B MecTe KOHTaKTa Pa3HOPO/HBIX POBOZHU
JIOKa/IbHOM HarpeBse M3/yueHHeM

deudebl omeema:

OHTHKO—aKKyCTH‘IeCKI/Iﬁ TIpPUeMHHK OINTUYECKOr'0 U3/TyUeHUs
TepMO3]]eKTpH‘lECKHFI TIpPUEMHUK OIITUYEeCKOI'o U3JTyuUeHUs
HI/IpO3JIeKTpI/I‘IECKI/Iﬁ TIpeMHHK OINTUYECKOI'o U3/1yUeHUs

DOTO3/IeKTPHUUECKIH TIPUEMHUK OIITHYeCKOTO M3/TyUeHHsI
Ne 7 TIpuHuun AelicTBuUs (hoTOpE3UCTOpa OCHOBAH Ha

Bapuanmbl omeema:

CBoliCTBe BelljeCTBa U3MeHSITh CBOIO /IEKTPONPOBOJHOCTD 110/, IeHCTBUEM U3/TydeHust
CBoiicTBe BeljecTBa U3MEHSITh CBOIO /IeKTPOOTPHLIATENEHOCTD TI0f, AeHCTBHEM H3/TyIeHHUsT
CBoiicTBe BelljecTBa U3MEeHSITb CBOIO IVIOTHOCTD I1I07 1eHCTBHEM U3/TyueHust

CBOIiCTBe BellleCTBa U3MEeHSITb CBOO TEIUIONPOBOJHOCTb IO efiCTBUEM U3/TyUeHHs
Ne 8 Ilpu pabote poroanoza B poTorasbBaHUIECKOM PeKUMe

Bapuanmbt omeema:

K dorogmozy He NpuK/IaAbIBaeTCsl BHEIITHee HaIpsDKeHe

K ¢orosmozny npuknassBaeTcs IepeMeHHOe BHelllHee HarpspkeHHe 0T CTOPOHHEr0 HCTOUHUKA
K cdotoguozy npuknaabiBaeTcst 06paTHOe BHeLlIHee HalpsDKeHHe OT CTOPOHHEro HCTOYHMKA

K (f])OTOAI/IO,ELy TIpUK/IaAbIBACTCA MPAMOE BHEILIHee HallpsDKeHWe OT CTOPOHHEro UCTOYHHKa
Ne 9
OmpeaenuTs yASIbHYI0 00HAPY/KHTEIBHYIO CIIOCOGHOCTE IPHEMHHKA H3TydeHHA (D*), ecnn ero noporo
JYBCTBHTENBHOCTH (@) cocTaBndeT 12 HBT B monoce actotT 32 k['11. [T1omaas 9yBCTBHTEIBHOTO 3TEM¢

- M T
paBHa F = 3 - 10~ 7 cm?. OTBET BHIPA3HTh B —5, 1 OKPYTIHATB 110 ENOTO THCTIA.
T

BapuaHmbl omeema:
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Ne 10

IICK-

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

81650

69985

60982

53748

47749

OIpenenuTs yAeIbHYI 00HAPYKHTENBHY0 CII0COOHOCTE IIPHEMHHKA H3TydeHus (D*), ecim ero moporol
QYBCTBHTENLHOCTE (@I1) cocTarisgeT 14 HBT B monoce gactoT 30 kI'1. [1nomans 4yBCTBHTENBHOIO 31IEMe

T
paBHa F = 3.2 - 1077 cm?. OTBET BHIPA3UTH B % H OKDYTIHTE A0 IIEI0r0 YHCIIA.
T

Bapuanmbl omeema:

81650

69985

60982

53748

47749
1.4

Bonpocbl omkpbimozo muna:
Ne 1 [Tarb oripesiesieHre SHePreTHUeCKOW CBETUMOCTU
Ne 2 JlaTh onpejie/ieHle NOTOKa U3/1yUeHHst

OmpenenuTs yAeTbHYI0 00HAPYKHTEIBHYI0 CIIOCOOHOCTE IPHEMHHKA H3TyueHHA (D*), eciau ero noporo:
qYBCTBHTEIBLHOCTE (@) cocTaBiieT 26 HBT B monoce gactoT 18 kI'm. [1noma s TyBCTBHTEIBHOIO 37IEME

=

_ M/ I'g
paBHa F = 4.4 - 1077 cm?. OTBET BBHIPA3HTEH B —5; 1 OKPYTTIHTB JI0 IIEMIOT0 THCIa.
T

OmpenennuTs yAeIbHYI0 00HAPY/KHTEIBHYI0 CIIOCOOHOCTE IPHEMHHKA H3TydeHHA (D*), ecin ero noporo:
qYBCTBHTENBHOCTH (@) cocTaBieT 28 HBT B monoce dactotT 16 k[, [11oma s TyBCTBHTENBHOTO 37IEME

/i

_ M/ I
paBHa F = 4.6 - 10~ 7 cmM?. OTBET BBIPA3HTh B —5, 1 OKPYTIHATS 110 IEMOT0 THCIA.
T

OmnpeenuTh yIeTbHYI0 00HAPYKATEIRHYI0 CITIOCOOHOCT MMPAEMHHKA H3TydeHHA (D*), eclIH ero moporo;
YYBCTBHTENLHOCTE (@) cocTarisgeT 30 HBT B monoce "actoT 14 k[0, [Tnomaas 9yBCTBHTENBHOTO 31eME

T
paBHa F = 4.8 - 1077 cm?. OTBeT BHIPA3UTH B % H OKDYTIHTE A0 IET0ro YHCIIA.
T

OnpenenuTs 11 NPHEMHHKA ONTHYECKOTO H3TYUSHHA TOPOTOBEIH NoTOK (@II) B moIoce 9acToT oT 30 1¢

= . _gi
MI, ectu NEP = 6.5-10 T

. OTBET BEIPA3UTE B MKBT H OKPYTIIHTE 0 LEJIO0r0 YHCIA.

OnpenerdTs 114 IPHEMHHKA ONTHIECKOTO H3TYUeHHA IOPOTOBEIH MOTOK (PII) B MOI0Cce JacToT oT 28 i

— .10-9 50
MIn, ecniu NEP = 6.6-10 N

OTBeT BBIPa3HTh B MKBT H OKPYITIHTE JI0 L[ENOT0 YHCIIA.

OmnpenenuTs 11 DpHEMHHAKA ONTHYECKOT0 H3TyUeHH IOPOroBEIi MoTok (PII) B OI0Ce YacTOT OT 26 ¢

MI 1, ecta NEP = 6.7 - 107 2T Otser BEIPA3UTh B MKBT H OKPYIIHTE 10 LI€TIOr'0 YHCTIA.

T

OmpenenuTs 14 IPHEMHHKA ONTHYECKOT0 H3TyUeHHs OPOroBEIH noTok (PIr) B momoce 9acToT oT 24 10

— .10-9 2L
MIn, ectu NEP = 6.8-10 T

OTBeT BEIPA3HTE B MKBT H OKPYITIHTE [0 LENOr0 YHCIIA.

OnpenerdTs T4 IPHEMHAKA ONTHIECKOTO H3TYUeHHA IOPOTOBbIH MoTok (PII) B momoce 4acToT oT 22 10

= " _BB_T
MIn, ecnt NEP = 6.9 -10 =

. OTBeT BEIPA3HTL B MKBT H OKPYITIHTE O LIENIOT0 YHCIIA.

Bonpocbl 3akpbimozo muna:
Ne 1 JlocTonHCTBa (oTOranbBaHUIECKOro pexkuma pabotsl oroanoza
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Bapuanmbl omeema:

OTCyTCTBI/Ie HWCTOYHUKOB ITUTAHUS
Maible cOGCTBEHHBIE IIyMbI
Marblif NoporoBbIii MOTOK

Bonbiuas BosnbTOBast YYBCTBUTE/IbHOCTH

Ne 2 JTocTouHCTBa (OTOAUOJHOTO PeXkrMa paboTel poToauoza

Bapuanmbl omeema:

OTcyTCTBYe UCTOYHUKOB MUTaHUs
Maiible cOGCTBEHHBIE IITYMbI
Marblii HoporoBbIi MOTOK

Bonbiias BosbTOBast UYBCTBUTE/JIbHOCTH

Ne 3 3a cuet uero MPOMCXOAUT TeHepaLysi 3apsizia IPY BO3/eiCTBUM 10/1e3HOr0 curHana B [13C-matpuie

Bapuaxmbi omgema:

doToreHepalii HOCUTeeH 3apsiaa
TepMoreHeparyil HocuTennel 3apsiza
OneKkTporeHepaluy HOCHTe el 3apsiza

XeMoreHepaLuy HocuTenel 3apsija

Ne 4 TTpeumymiecta [13C-matpun o cpaBHeHuto ¢ KMOII-marputjamu

Bapuaxmbi omgema:

Hwu3kast Be/IMUMHA TEMHOBBIX TOKOB
IIpocToTa U3roToB/IEHUS

Hwuzkoe suepromorpebienve

Bo3moxHOCTb MHTerpanuu ycunuresnst U ALITT Ha KpyucTasia MaTpULIbI

Ne 5 INpeumyiectea KMOII-matpur no cpaBHeHuto ¢ [13C-MarpuriamMu

Bapuanmbt omeema:

Bo3MoxxHOCTb UHTerpauuu ycunurens 1 ALITT Ha KpucTtasin MaTpyLibl
Huskas BeTMUMHa TEMHOBBIX TOKOB

IIpocToTa M3roToB/IeHUs

Huskoe 3HepronorpebneHue

Ne 6 Cron-kaHan B [13C-marpuiie HeoO6Xoaum At

Bapuaxmbl omeema:

IpenoTBpallieHus nepeTekaHus 3apsf0B B COCeJHHAE PeTUCTPbl CABUra
IpesoTBpallieHus MepeTeKaHUs 3apsiloB B COCEHUE MTUKCeIn
IpesoTBpallieHus NepeTeKaHUs 3apsi/ioB B MOC/Ie/|0BaTe/IbHbIA PEruCcTp CBUra

ITpesoTBpalLieHNs TepeTeKaH!s 3apsiioB B BLIXOJHOM YCHUIIUTENb

Ne 7 B ¢oTorasibBaHHUECKOM peXKMMe HarpspKeHHe MUTaHus (OToaroa PaBHO

Bapuanmbt omeema:

0B
1...50 B
1...100 B.
1...500 B.

Ne 8 B ¢oToArOfHOM pexxuMe HanpspkeHHe UTaHus (POTOAKO/A PABHO

Ne 9

Bapuanmbl omeema:

0B
1...50B
1...100 B.
1...500 B.
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OmnpeienuTs yIeThHYK 00HAPYKATETRHYIO CIIOCOOHOCTh MPHEMHHKA H3TydeHuA (D*), eciTH ero moporo
UyBCTBHTENBHOCTE (®I1) cocTaBisgeT 22 HBT B moxoce yactoT 22 K[ 1. [1nonia s T9yBCTBATEIHHOIO 3MIEME

paBHa F = 4.0 - 1077 cm?. OTBET BHIPA3UTH B T H OKPYIJHTE J0 IIEI0r0 YHCIIa.

M
Br

Bapuanmbl omeema:

42640

38188

34229

30639

27325
Ne 10

OmpenennuTh yASTbHY 00HAPY/KHATEIPHYI0 CIIOCOOHOCTh MPHEMHAKA H3TydeHHA (D*), eciH ero moporo:
qYBCTBHTETBHOCTH (@) cocTaBigeT 24 HBT B monoce gactoT 20 K[ 11. [I10oma1b YyBCTBHTENBHOTO 37IEME

T
paBHa F = 4.2 - 10~7cm?. OTBET BHIPA3HTH B MB—"/T_“ H OKPYTIIHTE 0 LIET0T0 THCTIA.

Bapuanmbl omeema:
42640
38188
34229
30639

27325
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