MHMHOBPHAYKH POCCHUH
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«BanTuiickuii rocyiapcTBeHHbIi TexHuueckuii yuusepcuter «<BOEHMEX» um. [I.®D. YcTuHoBa»
(BI'TY «BOEHMEX» um. [I.®. YcruHOBa)
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PABOYAS ITPOI'PAMMA TN CHOUITVINMHBI
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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)

12.03.03 ®oToHnKa 1 onToMH(popMaTHKa

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:

[ICK-2.1 — crioco6HOCTh K aHa/K3y TOCTABIeHHOM 3a/1aui UCCIe[joBaHu B 06/1acTH HOTOHUKHU U ONTOUH(OPMATUKH

IICK-2.3 — crnocoOHOCTb K pacyeTy, MPOeKTUPOBAHWIO M KOHCTPYMPOBAHUIO B COOTBETCTBMM C TEXHMYECKUM 3a/JaHHEM THUIIOBBIX CHUCTEM,
1prbOpOB, ieTasieil 1 y3/10B Ha CXEMOTEXHHUYECKOM U 3JIEMEHTHOM yPOBHSIX

DOPMUPOBAHUIO KOMITETEHLIMH CITYXKUT JOCTKEHHE CIEAYHOIIMX Pe3y/IbTaToOB 00pa3oBaHus:
IICK-2.1

3HAHUS:

- K/IaCCU(PUKALIAM U (PU3NUYECKUX TIPMHLAIIOB PaGOTHI TIPUEMHMKOB ONTHYECKOTO M3/yUeHHs;

- IapaMeTpPOB U XapaKTePUCTUK IIPUEMHHUKOB OIITUYECKOT'0 U3/TyUeHUs,

- KPUTEPUEB MCII0/1b30BaHMsI IPUEMHHUKOB ONTHYECKOTO M3/TyYeHHs B Pa3/IMUHbIX TUMax MPUGOPOB;

- METO[UK SHEePreTHuyeCKoro pacyera u Bblﬁopa TIDUEMHHUKOB OTITUYECKOTO U3JTyUeHUs;

- METOJMK OLIeHKHM OCHOBHBIX TapamMeTpoB Mpeo0pa30BaHMs ONTHYECKOro CHrHasa 1o MyTH ero MPOXOXK/IEHHUS B ONTHKO-3JIeKTPOHHOM
ripubope;

YMeHus:

- B])I6I/IpaTI) TIPUEMHHKHU OIITUYECKOIr'o U3/TyUueHHA B 3aBUCMMOCTHU OT Ha3HAYEHUS JIa3€PHBIX U OTITUKO-3/IEKTPOHHBIX HPI/I6OPOB;

- TIPUMEHSATH METO/MKY SHEePreTHUeCKOro pacyeTa PUEMHUKOB ONTHYECKOTO U3/TyUeHHs;

- IPUMEHATL METO/IMKH OLIEHKU OCHOBHBIX [1apaMeTPOB Mpeo0pa3oBaHusi ONITUUECKOrO CUIHAJIa B TPAKTe OTTUKO-3/IEKTPOHHOrO Mprbopa;

HABbIKU:

- BbIOOpA MPHEeMHHKA ONTHYECKOTO HU3/TyUueHusl;

- SHEPreTHYEeCKOro pacyeTa MPUEeMHUKOB ONTUYECKOTO M3/TyUeHHus;

- OLIEHKHU TTapaMeTpPOB IMPUEMHUKOB ONTHYECKOT'0 M3/TyYeHM .
IICK-2.3

3HAHUS:

- K/IaCCU(PUKALIAM U (PU3NUECKUX TIPHHLAIIOB PaGOTHI TIPUEMHMKOB ONTHYECKOTO M3/yUeHHs;

- IapaMeTpPOB U XapaKTepPUCTUK IIPUEMHHUKOB OIITUYECKOT'O U3/TyUeHUS,

- KPUTEPUEB MCII0/1b30BaHMsI IPUEMHHUKOB ONTHYECKOTO M3/TyYeHHs B Pa3/IMUHbIX TUMAxX MPUGOPOB;

- METO[UK SHEePreTHuYeCKoro pacyera u Bblﬁopa TIDUEMHHUKOB OTITUYECKOTO U3JTyUeHUs;

- METOJMK OLIeHKH OCHOBHBIX TapamMeTpoB Mpeo0pa30BaHMs ONTHYECKOro CHrHasa 1o MyTH ero MpPOXOXKAEHHUS B ONTHKO-3JIeKTPOHHOM
ripubope;

YMeHus:

- B])I6I/IpaTI) TIPUEMHHKHU OIITUYECKOIr'o U3/TyUeHHA B 3aBUCMMOCTHU OT Ha3HAYEHUS JIa3€PHbBIX U OTITUKO-2/IEKTPOHHBIX HPI/I6OPOB;

- TIPUMEHSATH METOAMKY SHEePreTHUeCKOro pacyeTa PUEMHUKOB ONTHYECKOTO U3/TyUeHHs;

- IPUMEHATL METO/IMKH OLIEHKU OCHOBHBIX [1apaMeTPOB Mpeo0pa3oBaHus ONITUUECKOrO CUIHA/Ia B TPAKTe OTTUKO-3/IEKTPOHHOrO Mprbopa;

HABbIKU:

- BbIOOpA [PHEeMHHKA ONTHUYECKOTO HU3/TyUeHusl;

- SHEPreTHYEeCKOro pacyeTa MPUEeMHUKOB ONTHYECKOTO M3/TyUeHHus;

- OLIEHKHU TTapaMeTpPOB IMPUEMHUKOB OIITHYECKOT'0 M3/TyYeHM .
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

HOucyunnvHa IPUEMHUKU OIITUYECKOI'O N3/TYYEHWS siBisieTCst JUCLUIIMHON YacTH, (P opMUpYyeMoii ydaCTHUKaMH
oGpa3oBaTe/IbHBIX OTHOILIEHHIT 0J10Ka 1, porpaMMBbI OATOTOBKY 10 Hanpas/ieHuto 12.03.03 domoHuka u onmouHgpopmamuka.

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 CIIEHWAJIBHOI'O HA3HAYEHNA, ITIOATOTOBKA K ITPOLEAYPE 3AINUTBI U 3AINUTA
BBIITY CKHOU KBAJITUOGUKAITMOHHOU PABOTBI.

HpeABapHTeHLHLIe KOMITeTeHLINH, C(bOpMI/IPOBaHHbIE y 06yqa}0Lqeroc51 A0 Hayasia U3yuyeHus JUCLIATINHBIL

o OIIK-1 — CriocobeH nprMeHsITh eCTeCTBEHHOHAYYHbIe U 00L{eH)KeHepHbIe 3HAaHHsI, METO/[bl MaTEMAaTHUeCKOT0 aHa/In3a 1
MO/Ie/IMPOBAHMUS B UH)KEHEPHOH JlesiTeNIbHOCTH, CBSI3aHHOM C ()OTOHHBIMHU TEXHOIOTUSIMU 00paboTKK MH(OPMAaLH, TPOEKTUPOBAHUEM,
KOHCTPYMPOBaHHEM U TeXHOJIOTHSIMHU TIDOM3BOACTBA 37IEMEHTOB, TIPUOOPOB U CHCTeM (OTOHHUKH M ONTOMH(GOPMAaTHKU

¢ OIIK-3 — CriocobeH NpoBOAUTh SKCIIepPHMeHTa/IbHble UCCIIe/J0BaHus U U3MepeHys, 00pabaTbiBaTh U NPe/CTABIIATh [10/IyUeHHbIe JaHHbIE C
yueToM crieliiiK1 U3MepeHnH B CHCTeMax U yCTpoiicTBaxX (JOTOHMKU U OIITOMH(OPMaTHKH

e TICK-2.1 — CniocobeH K aHanu3y MOCTaB/IeHHOM 3a/laui UCC/e/[0BaHKM B 00/1acT POTOHHUKM M ONTOMH(POPMAaTHKU

o TICK-2.3 — CriocobeH K pacyety, IpOeKTHPOBAHKIO ¥ KOHCTPYHPOBAHHIO B COOTBETCTBHM C TEXHUUECKHM 3a/[aHHEM THITOBBIX CHCTEM,
npubOPOB, JieTaslell U y3/10B Ha CXeMOTEXHUYECKOM U 3/IEMEHTHOM YPOBHSIX
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3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

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

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

AyAMTOpHbBIE 3aHATHS =
B KOHTaKTHOH (opme §
g2 g
o = o it g
© S = S E £ g
E E HauMeHOBaHHe Pa3je/oB M AHAAKTHUECKUX eAHHHLY 8 E g E. E’ s E g E’ .5
= 3]
¢ = g : EE | EE | IZ
A = g& iR 5% 3 9
2 E © & %
1=} o
E E
Paspen 1. DieKTpoMarHuTHOE H3/TydeHHe. IIOHATHE ONITHKO-3/IEKTPOHHOrO NpHopa
4 7 (O31). 1.1. DMeKTpOMarHUTHOE . TepMuHBI 1 01 Kacc 3 2 A 0 0 1 10 15
Tonsitrie O3I1. 1.3. Metozst pabotet O3I1. 1.4. TToMexH 1 HCKa)KeHHs T0/Ie3HOro curiaa. 1.5.
pumepsl O3I1 B ONTHYECKMX H JIa3ePHBIX CHCTEMaX.
Paszpen 2. K. " THKH 1y . 2.1. TTonsiTne
4 7 MpueMHIKa onTiyeckoro usnyuernst (TTON) 2.2. Knaccudmxkauws TIOU 2.3. TapameTpsl u 12 8 4 0 4 4 10 15
XapaKTepPHCTHKHM ONTHYECKOro u3nyyenus 2.4. [lapameTpel M XapakTepucTku [TOU.
Paspen 3. TensioBble NpHeMHHKH H3ydenud. 3.1. TerioBsle NpUeMHUK H3/TyyeHus. 3.2.
4 7 Bonomerpei. 3.3. T TPUUeCKHe Te Tepmobarapest. 3.4. 36 22 8 8 6 14 30 20
AKyCTOONTHYECKHe . 3.5. [upoasieKTpuyeckne y
Pazpen 4. I 1y Ha OCHOBe 0 ¢ b 4.1 OcHOBHbIE
4 7 i T. 4.2 DNeKTPOBaKyyMHBbIe hOTOANO/ABI. OCHOBHbIE 20 13 6 4 3 7 15 15
XapaKTepPHCTHKH, KOHCTPYKLIM M CXeMbl BK/TIOUEHHs lIeKTPOBAKYYMHBIX HOTOAHO/I0B. 4.3
DOTO3/IEKTPOHHbIE YMHOXKHTETH.
Pasyen 5. [IpHeMHHKH H3/TyueHnst Ha ocHoBe BHyTpenHero gotoaddexra. 5.1 OcHoBHbIe
4 7 onpejienienusi. BHyTpennuii potosddexr. 5.2 dotopesrcToprl. OCHOBHbIE MapaMeTpbl 1 20 13 8 5 0 7 15 15
xapakTepucTHKH. [pumepsl hotope3ncTopos. 5.3 PoToAHO/bI. OCHOBHBIE XapaKTEPHCTHKH.
JlaBUHHBIE (OTOAMOABI.
Pazpen 6. MHor e . 6.1 MHOro3/1eMeHTHbIe PHEMHHKH
n3yyeHusi 6e3 HaKOIUIeHHs! | IIepeHoCa CHrHaja Ha 0CHoBe (hOTOAMOA0B U (hOTOPe3UCTOpOR. 6.2
4 7 MHoros/1eMeHTHbIe IPHEMHHKH Ha OCHOBE NPUGOPOB C 3apsi/I0BOH CBsi3bi0. 6.3 17 10 6 0 4 7 20 20
MHOro3/1eMeHTHbIe IPHEMHHKN Ha OCHOBe NPUBOPOB ¢ 3apsiioBoii urkekieit (I13U). [puuiun
pabotsi [131. I13C 1 KMOII marpuup!. Ux
Bcero 3a 7 cemecTp 108 68 34 17 17 40 100 100
Bcero no 108 68 34 17 17 40 100 100
3.2. AyANTOPHBIN NPAKTHKYM
Ne Homep u HauMeHOBaHHUe pa3jesa O6bem,
Tema npakTHUeCKOro 3aHATHA
n/n JUCLHITHHBI ayA. yacoB
1 [Pasgen 2. Knaccudukauyst 1 KoHTposeHast paboTa 1o peleHuro 3azad. 2
2  |XapakTepuCTHKH IIPUEMHHUKOB M3/ly4eHus. (PeleHue 3ajau 1o oljeHKe napametpos I[TON. 2
3 OreHKa apamMeTpoOB HeU30TepMUUeCKOro Kanopumerpa. OLieHKa napamMeTpoB 2
TMPOTOYHOI0 U30TEPMUYECKOr0 KaJlopumeTpa.
4 Paspen 3. TenoBble preMHUKY u3nyveHus.|OLieHKa U CpaBHeHMe 1apaMeTpOB MeTa/l/Ii4eCKOro 1 MoJ1yNpOBOJHUKOBOIO 5
60/10MeTpOB.
5 OrieHKa [TapaMeTpoB 1 pacueT JalbHOCTH PaboThl MMPOMeTpa. 2
6 Paspen 4. [IpueMHUKY U3/Iy4eHHs Ha 0CcHOBe | BHemmHuii dotosddext. OljeHKa opora 4yBCTBUTEIBHOCTH 3
BHellIHero poto3ddekra. (hOTO3/1EKTPOHHOTO YMHOXKUTEJISI.
7 Pa3pen 6. MHorosieMeHTHbIe TpUeMHUKH  |MIToroBast pacuetHast paboTta. DHepreTH4eCcKUil pacyeT UMITY/IbCHOTO 4
U3JTyueHusl. JlanbHOMepa.
Bcero 3a 7 cemecTp 17
3.3. JIaGopaTopHbIi NPAKTHKYM
Ne Homep 1 HaMeHoOBaHMe pasfiesia O0beMm, aya.
Tema /1a60paTopHOro NPaKTHKyMa
n/n JHMCLUIITHHBI 4acoB
1 VccnepoBanye napaMeTpoB U XapaKTePUCTUK TePMO3/IeKTPUUeCKOro 4
TPUEMHHKA ONITUYECKOT0 U3/TyUeHUst
Pasgen 3. TennoBele NPMeMHUKHU U3/Ty4YeHUS].
2 VccnenoBaHue napaMmeTpoB 1 XapaKTepUCTUK MMPO3/IeKTPUUeCKOTO 4
MpUeMHHUKA ONTUYeCKOr0 U3/TyUeHUst
3 Paspen 4. [IppeMHUKH U3/Ty4eHNsl Ha OCHOBe MccnepoBanre XapakTepUCTHK NIPUEMHYKa Ha OCHOBE BHEILIHETO 4
BHellHero ¢oTosddexra. dororddekra
4 Pazgen 5. IIpyeMHUKY U3/1yueHHsl HA OCHOBE MccnepoBaHre XapakTepuCTHK NIPUeMHKKa Ha OCHOBe BHYTPeHHero 5
BHyTpeHHero ¢oTosddexra. doToaddexra
Bcero 3a 7 cemecTp 17
3.4. CamocrosTebHas padora cryaenra (CPC)
Ne HomMep 1 HaMeHOBaHMe pasfe/ia O6beMm,
Copaep)xaHue yueGHOro 33 jaHuA
n/n JMCLMIITHHBI 4acoB
Pazgen 1. DneKTpoMarHuTHOE U3/TyueHHe. o
3yueHue npelyCMOTPeHHBIX POrpPaMMOii JU/IaKTUUeCKUX e/IMHUL IO
1 |IloHsATHE ONMTHKO-31€KTPOHHOTO MpHOopa o o 1
(0311 KOHCITeKTaM JIeKLIUI ¥ PeKOMEH/lyeMOW JIuTepaType
2 [ToAroToBKa K KOHTPOJIbHOM paboTe 10 perieHun o 3a1au. 2
Paszen 2. Knaccudukanus U xapakTepucTUKU n ! P P P = 24
3 MPUEMHIKOB H3/TyueHNs. 3yueHHe rpe/lyCMOTPEHHBIX NMPOrpaMMOH AM/AKTUUECKHX e/IMHHUL] 10 5
KOHCITeKTaM JIeKLIMH ¥ PEeKOMeH/lyeMON IuTeparype.
VI3yueHue npeslyCMOTPEHHBIX TIPOrPaMMOM JUJAKTHUECKUX eJUHUL] TI0
4 KOHCIIeKTaM J1eKLIMi, MaTepyasiaM NpakTH4YeCKHX 3aHATUI U peKOMeH/lyeMOon 4
uTepatype
5 BeinonHeHne MHAMBU/YaIbHOIO JOMAILLHero 3a/laHusi ¥ MO/ArOTOBKA K 3alluTe 4
Pasgen 3. TeroBbIe TIPUEMHUKY U3/TyYeHus. [PabOThI
6 [ToAroToBKa K BLITIOJHEHHUIO U 3alljuTe JlabopaTtopHoii paboTsl «VccienoBaHre 3
XapaKTepUCTUK TePMO3/IEKTPHUYECKOTO NPUEMHHUKA ONTUYECKOT0 U3J/TyUeHHs»
7 [TofroTOBKA K BLITIOJHEHHUIO U 3alijuTe JlabopaTtopHoii paboTs «VccienoBaHve 3
XapaKTepUCTHK MUPO3/IeKTPUYeCKOro MPUEMHUKA ONTUYEeCKOTO U3/Ty4YeHUs»
8  |Pa3sgen 4. [IpueMHMKY U3/Ty4eHNsl HA OCHOBe |I3yueHue NpeyCMOTPEHHBIX TPOrpaMMOM JUJaKTHUeCKUX eIMHHUL] 110 3

6
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BHellIHero (oTosddexra.

10

KOHCIIeKTaM JIeKIIMi, MaTeprasiaM NPaKTUIeCKUX 3aHATHHA U peKOMeHJyeMou
UTeparype

BhINoIHeHHe HHAWBH/YaIbHOTO JOMAILHErO 33/IaHHsI 1 MOJTOTOBKA K 3alluTe
paboThI

IMoAroTOBKa K BBINOJIHEHHIO U 3alljiTe 1abopaTtopHoii pabotsl «VccnesoBaHue
XapaKTepuCTHK NPHeMHIKA Ha OCHOBe BHeIIHero otosddekrar»

11

12

BHYTpeHHero ¢oTo3¢dekra.

Paspen 5. [IppeMHUKH U3/TydeHNsl HA OCHOBe

V3yueHue Npe/jyCMOTPEHHBIX IPOrPaMMOM JUaKTHUeCKHX eUHUL] 110
KOHCIIeKTaM JIeKL{MH, MaTepraiaM MpaKTHUeCKUX 3aHATHUHN 1 peKOMeH/lyeMoit

UTeparype

IMoAroTOBKa K BBINOJIHEHHIO U 3alljiTe 1abopaTtopHoii pabotsl «VccnesoBaHue
XapaKTepUCTHK NPHeMHIKA Ha OCHOBe BHYTpeHHero (oTo3ddexra»

13

14

H3/1yyeHu .

Paspgen 6. MHOros/1eMeHTHbIe TIPUeMHUKU

V3yueHue NpejyCMOTPEHHBIX IPOrPaMMOM JUaKTUUeCKHX eUHUL] 110
KOHCIIeKTaM JIeKL{Mi, MaTepraiaM MpaKTHUeCKUX 3aHATHUHN 1 peKOMeH/lyeMoi

UTeparype

BbInosHeHNe NHAWBU/YaIbHOTO 33/JaHUsI UTOTOBOM pacueTHOH paboTsl, 1
[OJrOTOBKA K 3aliiuTe paboThI

Bcero 3a 7 cemecTp

40

4. @OPMBbI KOHTPOJISI OCBOEHUSA JUCIIUIL/INHBI

CEMECTP

HEJE/IM CEMECTPA

1 2 3

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

17

7 Tect | Tect | Tecr, [13

Konrp.P.

Tect, A3 | AP | Tect | A3 | Tect, JIP | AP | Tect |JIP| Tect | A3, Tect |JIP|AP| Bormp. 3k3

YcoBHbIe 0603HAUEHST:

[P — nuarHoCTHYecKast pabota;
Tect — Tecr;

13 — nomalliHee 3a/jaHue;
KonTp.P. — kKoHTpOs/BHAsS paboTa;
JIP — naboparopHast paboTa;
Borp. Ox3 — BONPOCHI K 3K3aMeHy.

TekyIuii KOHTPOJIb YCIIEBAeMOCTH CTYAEHTOB IIPOBOAUTCS B JUCKPETHbIe BpeMeHHble MHTepBaJIbl B CIeAyOIMX Gopmax:
[MarHocTHYeckas pabora;
TeCT;

JloMalllHee 3a/jaHue;
KOHTpOJIbHas pabora;
naboparopHast pabota;
BOIIPOCHI K 9K3aMeHY.

ITpomeKyToUHas aTTecTalus 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 OTHOIIEHHH G/10Ka 1, MporpaMMbl MOATOTOBKY 110 Harmpae/eHuto 12.03.03 domoHuka u onmouxgopmamuka. [JUCLUTIMHA
peanu3yetcs Ha pakynsTete M VIHGOpPMaLOHHBIX U yripaBsiioyx cucreM BI'TY "BOEHMEX" um. [1.®. YctunoBa Kadezpoii V1 JIASEPHASL
TEXHUKA.

[JuciunivHa HaljesieHa Ha GOpPMHUPOBaHKUe KoMnemeHyuil:
[ICK-2.1 crioco6HOCTh K aHa/mM3y MOCTaB/IEHHOH 3aa4un UCC/Ie[0BaHmMi B 061acTH POTOHNKM U ONITOMH(OPMAaTHKH;
IICK-2.3 crnoco6HOCTb K pacueTy, NMPOEKTHPOBAHWIO M KOHCTPYHPOBAHUIO B COOTBETCTBMM C TEXHMYECKUM 3aflaHMeM THIIOBBIX CHUCTEM,
prbOpOB, fieTasieil 1 y3/I0B Ha CXEMOTEXHMYECKOM U 3/IEMEHTHOM YPOBHSIX.

Cogpiep>kaHye AWCLUIUIMHBI OXBaTbIBaeT KPYr BOIPOCOB, CBSI3aHHBIX C IPUEMHHKAMM ONTHYECKOTO W3/Iy4eHus], UX NPHUHLUIAMH JeHCTBUS,
OCHOBHBIMH NTapaMeTpPaMH U XapaKTepHUCTUKaMH, 00/IacTsIMU ITPIMeHeHHs, a TaK>Ke IPHHLIUIIaMH BbIOOpa IIPUEMHHKOB.

HpOl"paMMOﬁ AVUCLHUIIMHBI TPElyCMOTPEHBI C/1eyIol1e BU/AbI KOHTPOJIA:

TekyIuii KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB ITPOBOAUTCS B JUCKPETHBIE BpeMeHHbIe MHTEPBaJIbl B CIeAyOIHX Gopmax:
e JauarHoctuyeckas pabora;
* TecT;
e JIOMallHee 3aJaHue;
e KOHTpOJbHasi pabota;
o naboparopHas pabora;
®  BOIPOCHI K 3K3aMEHY.

ITpoMexyToUHAas aTTecTaus IPOBOAUTCS B hopMax:
e 5K3aMeH.

O611jast TPYL0EeMKOCTh OCBOEHHUST AUCLIMIUIMHEI cocTapseT 3 3.e., 108 u. IIporpaMmoli AWUCLIMIUIHEI TIPeAyCMOTPEeHE JIeKIIMOHHbIe 3aHATUS (34
4.), npaktrueckue 3aHstust (17 u.), mtaboparopHsiii paktrkym (17 4.), camocrositesibHast pabota cryzaenta (40 ).
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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

AyauTopHbIe 3aHATUA B

<
KOHTaKTHOH (opme 3 °\i E
=
58| &% 5=
z 2 - [
& 3E & = &
B o) = g S E I3 g (@]
O O 2s | B S I <
-9 = HaumeHoBaHue pasjiesioB U h o = £s | &= £z S E oo
2 = MMJAKTHYeCKHX e[HHHI] o ) = g | g8 e S 2 o 8
M = 2 = g EE| Ex| 88 Z = =
o Q b Q% g = g ) S
M S | 8a| 28| 3% = ™ s 2
== g 0&| § | & 58
= v | =l
Q Q
= = (o]
Paspen 1. DneKTpoMarHuTHOe U3/Ty4YeHHe.
4 7  |(IloHATHE ONTHKO-3/IEKTPOHHOIO MpUGopa 3 2 2 0 0 1 10 15 Tect
(0310).
Paspen 2. Knaccugukanust u Tecr,
4 7  |XapaKTepMCTHKH PHMEeMHUKOB 12 8 4 0 4 4 10 15 | KonTposbHas
H3/TyYeHUs. pabora
Tecr,
JomaiiiHee
4 7 Pazaen 3. TensioBble NpHeMHUKHU 36 2 8 8 6 14 30 20 —
M3/TyYeHUs.
JlaboparopHast
pabota
Tecr,
JlomarlHee
4 7 Paspen 4. [IpyeMHMKH H3/Ty4eHMs] HA 20 13 6 4 3 7 15 15 sajjane,
ocHoBe BHelHero ¢oro3¢ddexra.
JlabopatopHast
pabora
Pazpgen 5. IIpueMHUKHU U3/TyueHUs HA Tecr,
4 7 AL O. AP y 20 13 8 5 0 7 15 15 |JIaboparopHas
0CHOBe BHyTpeHHero ¢oTo3ddexra.
pabora
Tecr,
[omariiHee
4 7 Paspesn 6. MHorosjieMeHTHbIe IPHEMHUKH 17 10 6 0 4 7 20 20 b—
HM3/TydeHus.
Bomnpocs! K
9K3aMeHy
Bcero 3a 7 cemecTp 108 68 34 17 17 40 100 100
Bcero no guciuninHe 108 68 34 17 17 40 100 100
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Kpurepun orjeHuBaHusA

IICK-2.1

Bonpocbl omkpbimo2o0 muna:
Ne 1 [lath omipefie/ieHHe 110pora UyBCTBUTEIbHOCTH IIPYeMHHKA ONTHUECKOIO U3/TyYeHHUsT
Ne 2 [latb ompefiesieHHe CIIEKTPILHOM XapaKTePHUCTUKI IIPUEMHHUKOB ONTHUECKOTO U3/TydeHHUsT

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

OIpeNennTh YASTbHYI0 00HAPYKHTEIBHYI0 CIIOCOOHOCTD MMPHEMHNKA H3TyueHH:A (D*), eciH ero moporol
UYBCTBUTENBHOCTE (@I1) cocTarIgeT 16 HBT B moxoce gactoT 28 KI 1. [1nomnia s 9yBCTBATEIBHOIO 3NIEME

J_

paBHa F = 3.4 - 10”7 cm?. OTBET BBIPA3HTh B —— H OKPYTJIHTS JI0 IIEOT0 YHCIIA.

OmpenenuTs yAeIbHYI 00HAPYKHATEIBHYI0 CIIOCOOHOCTS IIPHEMHHKA H3nyueHH: (D*), eciu ero moporo
QYBCTBHTENBHOCTE (@) cocTaBideT 18 HBT B monoce yacToT 26 K['1. [Tnomaas 9yBCTBHTENBHOTO 31EME

‘/_

paBHa F = 3.6 - 1077 cm®. OTBET BBIPA3HTh B —— H OKPYTIIHTH JI0 IETOr0 YHCIIA.

OnpeaenuTs YIeIbHYI0 00HAPYKHTEIRHYIO CTIOCOGHOCTE IPHEMHHKA H3TyueHusd (D*), eclIH ero moporor
QYBCTBHTENBHOCTS (®@11) cocTarigeT 20 HBT B mosoce dacToT 24 k[0, [Tnoma s 9yBCTBHTENBHOTO 3IEME:

J_

paBHa F = 3.8 - 1077 cm?. OTBET BHIPA3UTh B —— H OKPYTJIHTE [0 [IeT0r0 YHcia.

Omnpenenuts Tpedyemslii NEP IpHeMHHKA, pa0oTaOMEro B monoce 9acToT 80 K11, eclIH MOITHOCTE 10T
CHIHANa, IPHXOANIEro HA YYBCTBHTEILHBIH 3JIEMEHT IIpHeMHHKA paBHa 10 MkBT. TpedyeMoe OTHOMIEH]

B
cursan/mrym 10. OTBeT BEIPa3HTh B % H OKPYTJIHTE J0 IeI0ro YHCIA.
Vvig

Omnpenenuts Tpedyemsbiii NEP nnpHeMHHKa, padoTaromero B monoce 9actoT 90 kI, eciid MOITHOCTE TIOJI¢
CHrHaNa, NIPHXOANIEr0 Ha UyBCTBHTENBHBIH 37IeMEHT IPHeMHHKa paBHa 11 MKBT. TpeGyeMoe OTHOMIEHE

B
curHan/myM 10. OTBET BEIPa3HTh B H—J,F_T H OKPYTJIHTE JI0 IET0r0 YHCIA.
Vyig

Omnpenenuts Tpedyemselii NEP npHeMHHKa, padoTaromero B moaoce yactoT 100 k', eciaH MOMIHOCTD
II0JIE3HOT'O CHIHAMA, IPHXOIAIIETO Ha YYBCTBHTEIBHEIH 3/1eMEeHT IpHeMHEKA paBHa 12 MKBT. Tpedyemor

B
OTHOIIeHHE cHrHAT/IyM 10. OTBET BEIPA3HTE B % H OKPYTIHTB J0 IEI0T0 THCIIA.
yig

Onpenenuts TpeOyeMelii NEP mprHeMHNKa, paGoTaromero B moixoce 4acToT 110 kI, eciH MOIIHOCTE
IIONIE3HOI'0 CHIHAIIA, IIPHXOJIANIETO HA quCTBHTeJIbHLIﬁ 3JIEMEHT IpHeMHHKA paBHa 13 MKBT. TpedyeMo

OTHOMICHHE cHrHAT/TIyM 10. OTBET BHIPA3HTh B —— {_ = ¥ OKPYTTHTB /10 LETIOT0 THCIA.

Omnpenenuts TpedyeMelii NEP nprHeMuuKa, padoTaromero B moioce 9actoT 120 kI 1, eciH MOMIHOCTE
MOJIE3HOTO CHTHANA, [IPHXO/AMIETO HA YYBCTBHTEILHBIH 3JIEMEHT IIPHEMHHKA paBHa 14 MKBT. TpeGyemoe

B
OTHOIIEHHe CHTHAV/IIYM 10. OTBET BEIPA3HTb B ~— H OKPYIIHTB JI0 LIeTOro THCIA.
i

BOnpOCbl 3aKpblmoeo muna:
Ne 1 ,HIIH H3MepeHNs KaKHX I1apaMeTpOB OINITUYECKOr'o U3/1yueHHs IpeiHa3HaueH [Ja'l[I/IaL[I/IOHHbII‘/II Ka/jiopumeTp

Bapuanmbi omeema:

CpeJHsIsi MOLLHOCTb U3/TyUeHUst

SHeprus usjaydyeHus

TJIOTHOCTB IOTOKA U3/1yUeHUs

00/TyueHHOCTh
Ne 2 IMpunimn paboTsl 6010MeTpa OCHOBaH Ha

Bapuanmbl omeema:

N3meHenun 3JIGKTPUYECKOI'0 COTMPOTHBI€HHS TEPMOUYBCTBUTE/IBHOI'O 3/IEMEHTa

[TupoanekTpuyeckoM 3¢ dexte
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doto3ddekre

TepmoanieKTprueckoM 3ddexre

Ne 3 Kak Ha3biBaeTcst 3pdekT Bo3HHKHOBeHUs1 DJIC Ha KOHLIaX MOC/Ie/j0BaTe/IbHO COeJMHEHHBIX Pa3HOPOAHBIX TPOBOAHUKOB, KOHTAKThl MEXK/[y KOTOPBIMH Hi
pa3/IMYHBIX TeMIeparypax

Bapuanmbl omeema:
TepmoanekTpuueckuii 3ddext 3eebeka
[Tupo3neKkTpuuecKuii ekt
OnekrporepMudeckuii s(dexr Ilensrbe

OnekrpoTepMuueckuii 3 dexr TomcoHa
Ne 4 TTprieMHHK ONTHYECKOTO U3/IyueHHs, TPHUHLIMIT paboThl KOTOPOro OCHOBAH Ha PervCTpaLiy U3MeHeHust oObeMa rasa IpH ero HarpeBe U3/lyueHreM

deudebl omeema:

OHTHKO—aKKyCTH‘IeCKI/Iﬁ TIPUeMHHK OINTUYECKOI'0 U3/TyUeHUs
TepMO3]]eKTpH‘lECKHFI TIpPUEMHUK OIITUYEeCKOI'o U3JTyuYeHUs
HI/IpO3JIeKTpI/I‘IECKI/Iﬁ TIpeMHHK OINITUYECKOI'o U3/1yueHUs

I'a30-06beMHBIH IPUEMHUK ONITUYeCKOT0 U3/TyUeHHs!

Ne 5 HPI/IEMHHK OINTHUYECKOro U3J/IyUyeHus, IPUHLIAIT paﬁOTbI KOTOPOro OCHOBAH Ha perucTpalyi u3MeHeHus BHEKTPHQECKOﬁ To/iIpr3aliiv KpyUcTasiia npu er
Harpese u3jiyueHnuem

Bapuanmbl omeema:

ONTHKO-aKKyCTUYe CKUI TIPUEMHUK ONTHYeCKOTO U3/Ty4eHUst
TepmoaneKTpuuecKuii IpUeMHUK ONITUYeCKOT0 U3/TyueHUs!
I1posneKTpyyeCcKuii IPUEMHUK ONTUYECKOTO U3/TyYeHHUst

q)OTOBHeKTqueCKHﬁ TIpUeMHHK OITUYECKOI'0 U3/TyUeHUs

Ne 6 [TpreMHHK ONTHYECKOTO U3/IyueHHs], TPHHLIMIT paboThl KOTOPOro OCHOBAH Ha peructpaluu u3meHenust OL]C B MecTe KOHTaKTa Pa3HOPO/HBIX IPOBOAHU
JIOKa/IbHOM HarpeBe U3/ly4eHueM

Bapuanmbt omeema:

ONTHKO-aKKyCTHYe CKHii IPHEeMHHK ONTHYECKOTO U3/TyIeHHst
TepMo3/1eKTprUeCKUii IPUEMHHUK ONITUYeCKOTO U3/ TyUeHHs!
IMuposeKTpryeCcKU IPUEMHUK ONTUUECKOT0 U3/TydeHUst

D0oTO3/1eKTpHUUeCKUH TIPUeMHUK ONTUYeCKOr0 U3/TyueHus!
Ne 7 Tlpunipn feiicTBysi OTOpe3UCcTopa 0CHOBAH Ha

Bapuanmbi omeema:

CBoiicTBe BelljecTBa U3MEeHSITh CBOIO /IEKTPOIIPOBOJHOCTD 107, 1eMCTBHEM U3/TydeHust
CBoiicTBe BelljecTBa U3MEHSITh CBOIO /IEKTPOOTPULIATEbHOCTD TI0/, A€ CTBUEM H3/IyUeHuUst
CBoiicTBe BelljecTBa U3MeHSITh CBOIO [JIOTHOCTD I107, lelCTBHeM U3/TyueHust

CBOJiCTBe BelllecTBa U3MEHSITh CBOO TEIUIONPOBOJHOCTD TIOA iefiCTBUEM U3/TyUeHHs
Ne 8 Ilpu pabore doTozsrofa B hoTOranbBaHUIECKOM PEXIMe

Bapuanmblt omeema:

K doToaurony He NpyK/IabIBaeTCsl BHELLIHee HarpshKeHe

K ¢oroauozny npuknassiBaeTcs lepeMeHHOe BHelllHee HarpshkeHre OT CTOPOHHEro HCTOUHUKA
K cdotoguozy nprknajbiBaeTcst 06paTHOe BHeIIHee HarpsDKeHHe OT CTOPOHHEro UCTOYHMKA

K q)OTOAHOAy TIpUK/IaAbIBA€TCA MPAMOe BHEIIHee HallpspKeHre OT CTOPOHHEero NCTOYHHKa
Ne 9

OIpeenuTh YAEIPHYI0 00HAPYKHTEIBHYIO CIIOCOOHOCTE IIPHEMHHKA H3nydeHHd (D*). ecu ero moporo
YYBCTBHTENBHOCTS (®I1) cocTaBngeT 12 HBT B onoce gactoT 32 K['1. [Tnomans 9yBCTBHTENLHOTO 3JIEM¢

paBHa F = 3 - 10~ 7 cm?. OTBET BEIPA3HTEL B e H OKPYTIHTE J0 IIEI0T0 YHCIIA.

M-
Br

Bapuanmbl omeema:

81650

69985

60982

53748

16 25540



Ne 10

47749

OTmpenennuTh yAeTbHYI0 00HAPY/KHTEIbHYI0 CII0COGHOCTh MPHEMHHKA H3TydeHuA (D*), eci ero moporol
YYBCTBHTENBHOCTE (®11) cocTaBmsAeT 14 HBT B monoce gacTtoT 30 K[ 1. [Tnomaias 9yBCTBHTENBHOTO NIEME

‘/_

paBHa F = 3.2 - 1077 cm?. OTBET BHIPA3HTE B H OKPYTIIHTE 10 LIEI0TO YHCIIA.

BapuaHmbl omeema:

81650

69985

60982

53748

47749

IICK-2.3
Bonpocbt omkpbimozo muna:

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

OnpenenuTs 1 MPHEMHHKA ONTHYECKOTO H3TyUeHHA I0POToBEIH MoToK (@) B momoce 9acToT oT 40 1c

M NEP = 6-10~9 22
0. €CIIH \/—

OTBeT BRIpa3HTb B MKBT H OKPYIIHTE 110 LIEJIOT0 YHCIA.
Ormpenenurs 114 IPHEMHAKA ONTHYECKOT0 H3TYYEHHS [IOPOTOBEIH IOTOK (PII) B [T0I0CE YacTOT 0T 38 1¢
—g Br
MI, ectu NEP = 6.1-107° N OTBET BBIPA3HTh B MKBT H OKPYIJIHTE JI0 LIENOr0 YHCIIA.
I

Omnpenenurs /14 IPHEMHHKA OIITHUECKOTO H3TYYEHHS [IOPOTOBEI OTOK (DII) B [1010CE 4acTOT OT 36 ¢
—g B
MI11, ecin NEP = 6.2 - 107° —=. OTBeT BBIPa3HTh B MKBT H OKPYIJIHTb JIO IIETOr0 YHCIA.

Jra

OrmpenenuTs 114 MPHEMHHKA ONTHUECKOT0 H3TyUeHHS OPOTrOBEIH MoToK (PII) B MoIoce 9acToT OT 34 10
_g Bt
MTI 1, ecta NEP = 6.3 - 107° —. OTBeT BHIPa3HTh B MKBT H OKPYIJIHTE [0 NIETOT0 YHACTA.

N

OmnpeenuTh U1 NIPAEMHAKA ONTHYECKOTO H3TYUEHHA MOPOTOBKIH MOTOK (DIT) B OTOCE TACTOT OT 32 JIC
_g BT
MTI1, ectt NEP = 6.4 - 10~° —. OTBeT BBHIPa3HTh B MKBT H OKPYIJIHTB [0 TIETIOT0 YHCTA.

N

Omnpenenuts Tpedyemslii NEP npHeMHHKA, paboTaromero B moxoce 9acToT 30 kI I, ecIH MOITHOCTS II0JI¢
CHI'HAJIA, IPHXO/AIIET0 Ha YYBCTBHTEIBHEIH 3JICMEHT IIPHEMHHEKA paBHa 5 MKBT. TpeGyeMoe oTHOMICHHE

B
CHrHa/mryMm 10. OTBeT BEIPa3HTh B % H OKPYIJIHTE J0 IeI0r0 YHCIIA.
yig

Omnpenenuts Tpedyemelii NEP nipHeMHHKA, padoTaomero B monoce 9actoT 40 k', eclid MOITHOCTE II0JI¢
CHI'HAIA, IPHXOIAIIETO Ha IryBCTBHTerfmlﬁ JIIEMEHT IIPHEMHHKA paBHa 6 MKBT. TpeGyeMoe OTHOMIEHHE

cHrHa/myM 10. OTBET BEIPA3HTh B — {_ _ ¥ OKPYIJIHTE JI0 IEOT0 YHCIIA.

Ornpenenuts TpeOyeMsrii NEP nipremMHIKa, padoTaronero B moixoce 4acToT 50 K[ 1, ecad MOIHOCTE IO
CHIHala, IPHXOJALIEro Ha IIyBCTBHTC"IBI{E.IFI 3IEMEHT IPHEMHHKA paBHa 7 MKBT. TpedyeMoe OTHOMIEHH!

curHan/orym 10. OTBET BBIPa3HTh B —— H OKPYTJIHTH 0 [ET0TO YHCTIA.

f_

Ne 9 [lathb omnpefiesieHre MpUeMHMKa ONTUUECKOTO U3/TyUeHust

Ne 10 JaTh onpe/iesieHle TapameTpa NpUeMHHKA ONTHUeCKOT0 U3/Ty4YeHust
Bonpocbl 3akpbimozo muna:

Ne 1 [I1HBI BOJIH ONITUYECKOTO AMana3oHa

BapuaHTh! oTBeTa:

oT 1 HM 710 1 MM

oT 1 MKM 710 1 MM

oT 1 HM 10 1 MKM
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oT 1 um 70 10 MKM
Ne 2 Imuel BosiH vHGpakpacHoro (MK) auamnasona

Bapuaxmbl omeema:
ot 0,78 Mkm g0 1 MM
ot 0,38 Mkm 70 1 MM
ot 1 um j0 0,38 MKM

ot 0,78 Mxm f0 10 MM
Ne 3 JIHBI BOJH yneTpaguonetoBoro (Y®P) guanasoHa

Bapuaxmbt omeema:
ot 0,78 Mkm 70 1 MM
ot 0,38 Mkm g0 1 MM
otT 1 um g0 0,38 MKM

ot 0,78 MkMm 10 10 Mm
Ne 4 VIHepLIMOHHOCTb NPUEMHHUKA ONTUYeCKOro U3/IyYeHHsl XapaKTepU3yroT

Bapuanmbi omeema:
BpemeHHble apamMeTpbl
[[IymoBble mapameTpbl
IMoporossle apamMeTpbl

CrekTpa/ibHble TapaMeTphbl
Ne 5 YnenbHast obHapy>KUTe/IbHasI CIOCOOHOCTH IPYEeMHHKA ONTHUEeCKOTO U3/TyIeHHs] SIB/ISIeTCS

Bapuanmbit omeema:
BpemeHHbIM TapamMeTpoM
[ITymoBBIM ITapaMeTpoM
INToporoBeIM apamMeTpoM

CrieKTpa/ibHbIM IapaMeTpoM
Ne 6 K TernnoBeIM NpreMHHKaM ONTUYEeCKOTO M3/Ty4eHHsI OTHOCSTCS

Bapuanmbl omeema:

60710MeTpbI

TepMO3JIeKTPHUUeCKIe TPUEMHUKI
TTPO3/IeKTPUYeCKHe TIPUEMHUKH
toTopmoab!

(hOTO3/IEKTPOHHBIE YMHOXKUTETH
Ne 7 Yto XapakTepu3yeTcsi OCTOSHHbIMK (PPOHTAMM HAPACTAHMUS U Crazia (OTOOTBETA [P UMITY/ILCHOM 3aCBETKe

Bapuanmbt omeema:

VHepIMoHHOCTb (OTOMPUEMHHKOB

IToporoBast YyBCTBUTEIEHOCTH (DOTONPHEMHHIKOB
BHyTpeHHee conpoTHB/ieHHe (OTONPHEMHUKOB

CBeToBOe CONpPOTHUB/IeHHe (OTONPUEMHUKOB
Ne 8 CrniekTpa/bHBIMU XapaKTepUCTUKaMH [IPUeMHUKOB ONTHUECKOrO W3/Iy4eHus] Ha3bIBaloT

BapuaHmbl omeema:

3aBHUCHUMOCTh TlapaMeTpOB IIpHe€MHUKA OT AJ/IMHbI BO/ITHBI IPUHUMAEMOTI'0 U3/TyYeHUs
3aBHUCUMOCTh TiapamMeTpoB IMpHUeMHHKA OT CHeKTpaHbHOﬁ UYBCTBUTE/JIbBHOCTH
3aBHUCUMOCTh CUTHaJ/Ia Ha BbIXO/e TIPUEeMHHUKA OT Be/IMYMHBI IaZIat0IIero rmoToKa

3aBUCUMOCTb BBIXOJHOI'O CHMI'Haj/la IIPUeMHHUKA, €ro nHyMoB U HOpOFOBOﬁ YYBCTBUTEJ/IbHOCTH OT Be/JIMUMHBI TATAIOLLEr0 HallPsyKeHUs
Ne 9
Onpenenuts TpeOyeMelii NEP mpHeMHNKa, paGoTaromero B moixoce 4acToT 70 K[ 1, ecIH MOIMHOCTE MOJE
CHI'HajIa, IPUXOJANIEr0 Ha YYBCTBUTCIFHEIN 37IEMEHT [IPHEMHHKA PaBHA 9 MKBT. TpeGyeMoe OTHOIIEHHE
HBT
curHan/mryM 10. OTBET BBIPa3HThH B 7 ¥ OKPYTJIHTD JI0 TETIOT0 THCTIA.
Vi0

Bapuaxmbl omeema:
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29
30
31
33

34
Ne 10

Omnpenenuts TpedyeMblii NEP mpHeMHHKA, paboTar0MIETo B ojoce 9acToT 60 K111, eClIH MOIMHOCTE II0IE
CHTHAIA, IPHXOIAMIET0 Ha UyBCTBHTEIBHEIH 37IEMEHT IPHEMHHKA paBHa 8 MKBT. TpeGyeMoe OTHOIIEHHE

HBT
CHrHaI/ myM 10. OtBeT BEIPA3HTL B F H OKPYTIIHTE JO IEI0T0 YHCIIA.
v ﬂ

Bapuarmbi omeema:
29
30
31
33

34
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