MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

Crpaxos C.IO.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPUEMHUNKUA OITTUYECKOI'O M3/IYUYEHUSA

HamnpasyieHnue/cnenaaibHOCTb 12.03.05 JTazepHas TeEXHHKA H Jia3epHbIe TEXHOIOTHH
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma JIazepHas TeXHUKA U Jia3epHbIe TEXHOJIOTHH
MOJTOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar
®opma o0yueHHs OuHas
®dakynbTeT N N opManiioHHbIX U YIPAB/IAIOIHAX CHCTEM
Breinyckaromas Kadegpa N1 JIABEPHASA TEXHUKA
Kadeapa-pa3padorunk pabdoueit M1 JIASEPHASI TEXHUKA
NPoOrpamMMmbI
a YACHI (1m0 Ha/TMUMI0 BU/IOB 3aHATHIA) o
B 9 ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA PABOTA B
o= | 9O o
T A--Ne) >
. |SE| 2 5| @ < S .3  Zx
H  wE| = 2s | = 3 o ===
O QO |OH | < TS| M g 7] HO | » O
&8 EX 2| o =2 | 0F o = & =2 | XE
S = |23 2| & S |05 HE | & = Mg | @5
Mo RE| 2| & SE Ex | A 5 By | =
SIGE/E § F EE g2 2§ 2 | ESsS
= A = 0L | < A o (@) = A
=¥ o > O
52 2 28| 5 o | 9 | BE |E
s g & Ha =
T- = = > > g | =
oC 7<) < 4 )
o
4 7 3 108 68 34 17 17 40 0 0 40 9K3.

Cankrt-ITetepOypr
20 r

28650




JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.03.05 J/Ia3epHas TexHHKA M j1a3epHbIe TEXHOJI0TUH
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa 11 JTASBEPHASA TEXHUKA
Kucenes Urops AjiekceeBuY, K.T.H., JOLEHT, JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel U1 JTASEPHASI TEXHUKA

3aBenyromumii kadenpoii bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

3aBepaytommii Kadeapoii bopeiiio A.C., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMPUEMHUWKU OIITUYECKOI'O NU3/TYUEHUSA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

ITK-1.1 — CniocobeH K aHa/iu3y 3a/laudl 10 TIPOEKTHPOBAHUIO THITOBBIX CHUCTeM, IPUOOPOB, Y3/I0B U JleTajiei
Jla3epHOM TEXHUKH, J1a3ePHBIX ONTHKO-3/IeEKTPOHHBLIX IPUOOPOB U CUCTEM

ITK-1.3 — CriocobeH K pacyeTy, NMPOEKTUPOBAHUIO M KOHCTPYHMPOBAHUIO B COOTBETCTBUH C TEXHHUECKHM
3a/laHUEeM THIIOBBIX CUCTeM, MPUOOPOB, JieTasiedl U y3/10B Ha CXeMOTEXHUUECKOM U 3/IEMEHTHOM YPOBHSIX

IMK-1.4 — CnocobeH orpefensTb TPeOOBaHUS K Jla3epHBIM CHCTeMaM JWCTAaHLIMOHHOTO 30HJWUPOBaHMUS,
BBIOMPATh U OL|eHUBATh XapaKTePUCTHKHU Jla3epHbIX HCTOYHUKOB M IPHEMHUKOB ONTHUECKOTO H3/TyUYeHHs

@DOopMHPOBaHUIO KOMIIETEHIIUI CTy)KHT [JOCTHKEHHE C/IeAYIOIIUX Pe3y/bTaToB 00pa30BaHus:
IIK-1.1

3HAHUA:

- K/TaCCUGUKALIUM U PU3NUeCKUX TTPUHIIUIIOB PabOTHI TPUEMHUKOB ONITHUECKOTO M3/TyUeHus;

- TapaMeTPOB ¥ XapaKTePHUCTHK IIPUEMHUKOB ONITHUECKOTO HU3/TyUeHHST;

- KDUTEPUEB UCTI0/Ib30BAHUSI IPUEMHUKOB ONTHUECKOTO U3/TyYeHHsl B Pa3/IMUHbIX THIaX MPUOOPOB;

- METO/IUK SHEPreTHUeCKOr0 pacueTa v BbIOOPA MPHUEMHHKOB ONTHUYECKOTO U3/TyUeHHsT;

- MEeTOJWK OL[eHKH OCHOBHBIX IapaMeTpOB IPeoOpa30BaHUs ONTHYECKOrO CUrHanaa I0 IMyTH ero
MIPOXOXK/IEHUSI B OTITUKO-3/IEKTPOHHOM TIPUOO0pE;;

YMeHUsi:

- BbIOMpaTh MPUEMHUKNA ONITUUYECKOTO M3yUeHUs B 3aBUCUMOCTH OT Ha3HAUeHUs J1a3ePHBIX U OMNTHKO-
3/IEKTPOHHBIX TTPUOOPOB;

- IPUMEHSITh METOAWKY SHEPreTHUeCKOro pacueTa MPUEeMHUKOB ONTHYECKOTO U3/TyUeHHsT;

- TIPUMEHSITh METOJMKU OIIeHKH OCHOBHBIX T1AapaMETPOB IpeoOpa30BaHUs ONMTUUYECKOTO CHUTrHama B
TpPaKTe OMTHKO-3/IEKTPOHHOTO Mprbopa;;

HABbIKU:

- BbIbOpa MpHeMHUKa OTITHYeCKOTO U3/TyUeHHS;

- SHEPreTUYECKOTO pacyeTa MPUEMHUKOB OTNITUUECKOTO HU3/TyUYeHHUs;

- OLIEHKH MapaMeTPOB TIPUEMHHUKOB ONTHUYECKOTO U3/TyUYEHHUST;.
IIK-1.3

3HAHUA:

- K/TaCCUGUKALIMK U (PU3NUEeCKUX TTPUHIIUIIOB PaOOTHI TPUEMHUKOB ONTHUECKOTO M3/TyUeHus;

- TapaMeTPOB M XapaKTePUCTHUK TIPUEMHUKOB OTITHUECKOTO U3/TyUeHHST;

- KDUTEPHEB MCII0/Tb30BAHMS IPUEMHUKOB ONTHUECKOT0 M3/TyUeHHs B Pa3/IMUHBIX TUIaX IPUOOpPOB;

- METO/IMK SHEPreTHUeCKOro pacueta v BbIOOPA MPUEMHUKOB ONTHUYECKOTO U3/TyUYeHHsT;

- MEeTOJWK OL[eHKM OCHOBHBIX IapaMeTpOB IPeoOpa30BaHUs ONTHUYECKOTO CHrHanaa IM0 TMyTH ero
MIPOXOXK/IEHHSI B OTITUKO-3/IEKTPOHHOM TIPHOO0pE;;

YMeHUsi:

- BbIOMpaTh MPUEMHUKN ONITUUYECKOTO M3yUeHHUs B 3aBUCHMOCTH OT Ha3HAUEHUsI JIa3ePHBIX U OMNTHKO-
3/IEKTPOHHBIX TIPUOOPOB;

- IPUMEHSTh METOAVKY SHEPreTHUeCKOro pacueTa MPUEeMHHUKOB ONTHYECKOTO U3/TyUeHNs;

- TMPUMEHSITh METOJWKU OIIEHKH OCHOBHBIX I1AaPAMETPOB Ipe0Opa30BaHUs ONTUUYECKOTO CHUTHAla B
TpPaKTe OMTHKO-3/IEKTPOHHOTO MPUOopa;;

HABbIKU:

- BbIOOpa MpHeMHUKA ONTHYECKOTO U3/TyUeHHST;

- SHepreTUYeCcKOro pacyera MPUEMHHUKOB OITTUUECKOTO U3/TyUeHus;

- OLIeHKH MapaMeTpPOB TIPUEMHHUKOB ONTHYECKOTO U3/TyYEHHUST;.
IIK-1.4

3HAHUA:

- K/TaCCUGUKALIUU U (PU3UUECKUX TTPUHIIUIIOB PaOOTHI IPUEMHUKOB ONITHUECKOTO U3/TyUeHus;

- TapaMeTPOB M XapaKTePUCTHUK MIPUEMHUKOB OTNITHUECKOTO U3/TyUeHHST;

- KDUTEPHEB MCII0/b30BAHIS TPUEMHUKOB ONTHUECKOT0 M3/TyUeHHs B Pa3/IMUHBIX TUIaX [PUOOPOB;

- METO/IMK SHEPreTHUeCKOro pacueta v BbIOOPA MPUEMHUKOB ONTHUYECKOTO U3/TyUYeHHsT;

- MEeTOJWK OL[eHKd OCHOBHBIX IapaMeTpOB IpeoOpa30BaHUs ONTHUECKOrO CHrHanaa I0 TMyTH €ro
MIPOXOXK/IEHHSI B OTITUKO-3/IEKTPOHHOM TIPUOO0pE;;

YMeHUs:

- BbIOMpATh MPUEMHUKUA ONITUYECKOTO M3yUeHUs B 3aBUCMMOCTH OT Ha3HAUEHUsI JIa3ePHBIX U OMNTHKO-
3/IEKTPOHHBIX TIPUOOPOB;

- IPUMEHSITh METOAVKY SHEPreTHUeCKOro pacueTa MPUEeMHUKOB ONTHYECKOTO U3/TyUYeHHsT;



- TIPUMEHSTh MEeTOJWK{ OLIeHKHM OCHOBHBIX IIapaMeTpoB Ipeo0pa30BaHHs ONTUYECKOTO CHUTHAla B
TPaKTe ONTHUKO-3/IeKTPOHHOI0 Nprubopa;;

HABbIKU:

- BbIOOpa MIpHMeMHHKa OTITUYeCKOTO U3TyUeHMsT;

- SHepreTU4YeCcKOro pacyera IPUeMHUKOB OIITHUECKOr0 U3/1yueHNs;

- OLIeHKU [1apaMeTpOB [IPUEMHHUKOB OIITUUECKOI'0 U3/TyUeHUs;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Ouctuninaa ITIPUEMHUWUKU OITTUYECKOI'O U3/TYUYEHUWS siBnsieTcst AUCLUIIIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpassieHut0 12.03.05 JlazepHas mexHUKa U /a3epHble MexHOA02UU.

CopepxaHue [UCLMIUIMHBL — SB/SETCA JIOTUUECKMM rnpogopkeHrem aucuuiivH:  BBICHIASA
MATEMATHUKA, ®V3UKA, OCHOBBI OIITUKHA, OCHOBBI JIA3EPHON TEXHUKU.

CopepkaHvie  JUCIMIUVIMHBI ~ SIB/IIeTCA  OCHOBOM Ayt ocBoenus guctuiuiiH:  JIASEPHBIE
METPOJ/IOTUYECKHWE CHUCTEMB], JIABEPHBIE CUCTEMBI CIIEITMAJIBHOT' O
HA3HAYEHWSI, JIABEPHBIE CUCTEMBI JUCTAHIIUOHHOI'O 3O0HANPOBAHUSA,
IMOATrOTOBKA K IMPOLEAYPE 3AIIINTHI n 3AIINTA BBIITY CKHOM
KBAJIMOGUKAIITMOHHOWM PABOTHI.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH PUMEHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTU4yeCKOTo aHa/lr3a U MOZIe/TMPOBaHus B UHXKeHePHOU [JiesiTe/TbHOCTH, CBSI3aHHOU C
MPOEKTUPOBaHUEM, KOHCTPYUPOBAaHUEM U TEXHOJIOTUSIMU MPOU3BOCTBA Jla3epHOU TeXHUKU

¢ OIIK-3 — CrniocobeH pOBOJUTE IKCIIEPUMEHTAJTbHbIE UCC/IEZIOBAaHUS U U3MepeHusi, 00pabaThiBaTh U
TIpeJCTaB/ATh M0JyUeHHbIe JaHHbIe C YUeTOM CIel(prKY MeTOZI0B U CPeZCTB Jla3epHbIX UCCIe[0BaHUM
Y U3MepeHu

o TIK-1.1 — CniocobeH K aHa/M3y 3a/laud 110 MPOEKTHPOBAaHUIO TUIIOBLIX CUCTEM, PUOOPOB, y3/I0B U
JeTaseli la3epHON TeXHUKH, JTa3ePHBIX OMTHKO-3/IEKTPOHHBIX TIPHOOPOB U CUCTEM

¢ [TK-1.3 — CriocobeH K pacueTy, TPOEKTUPOBAHUIO U KOHCTPYUPOBAHHUIO B COOTBETCTBUH C TEXHUYECKUM
3a/laHUEeM THMITOBBIX CUCTEM, MPUOOPOB, JeTasell U y3/10B Ha CXeMOTEXHHUUECKOM U 37IEMEHTHOM YPOBHSIX

¢ TIK-1.5 — CniocobeH MPOBOUTH YMC/IEHHbIE OIIeHKH TTapaMeTPOB JIa3ePHOTO U3/TyUeHUs U TPOLIeCCOB
B3aMMO/IE}CTBYS 1a3epHOT0 U3/yueHUsl CO Cpe/jlaMU



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. dnekTpomaruuTHoe usnydyenue. [ToHATHE ONTHKO-
3/1eKTpoHHOro npuGopa (OJII). 1.1. DnekTpoMarHuTHOE
nsnyueHue. TepMuHb! 1 onpefenenusi. Knaccudukaruys. 1.2.
4 7 TMoustue O3II. 1.3. Metoasl pabotel O3II. 1.4. Tlomexu n 3 2 2 0 0 1 10 15 15
HCKa)KeHus nosie3sHoro curHana. 1.5. Tlpumeper O3I1 B
OITHYECKUX U Jia3epHBIX CUCTeMax.
Paspen 2. Knaccudukanus 1 XapakTepuCTHKH IPHEMHHKOB
u3nydeHus. 2.1. IToHsiTHe NpUeMHHKa ONTUYeCKOro U3/Iy4YeHuUst
4 7 (I10N) 2.2. Knaccudwukarws [TOU 2.3, [TapameTpsl 1 12 8 4 0 4 4 10 15 15
XapaKTeprUCTHUKH ONTUYECKOTO U3TyUeHUs 2.4. HapameTpm u
xapakTepuctuku ITON.
Pazpen 3. TensioBble NpHeMHHUKH H3/1ydeHus. 3.1. Teriosblie
NpUeMHUK U3nyuenus. 3.2. bosomerpsl. 3.3.
4 7 TepmosnekTpryeckue npueMHUKH. Tepmonapa. TepmoGarapest. 36 22 8 8 6 14 30 20 30
3.4. AKycToonTrueckie NpUeMHUKHN U3myueHus. 3.5.
HHPOE)]'IEKTPI/I‘{(—.‘CKHE TIPUeMHHKHU H3JTyUYeHUs.
Pa311en 4, HpﬂeMHPlKH H3/Iy4eHHs Ha OCHOBE BHeEIIIHEero
dororddexra. 4.1 OcHoBHbIe onpe/ienienys. BHellHUA
4 7 dotorddexr. 4.2 DnekrpoBakyymHble GoToAMOABI. OCHOBHBIE 20 13 6 4 3 7 15 15 15
XapaKTepUCTUKH, KOHCTPYKLIMU U CXEMbI BK/IFOUEHUA
3/IEKTPOBAKYYMHBIX (hOTOAMOA0B. 4.3 POTO3/IEKTPOHHBIE
YMHOXKHTETH.
Paspen 5. [IpMeMHHMKY H3/TyYeHHMs Ha OCHOBE BHYTPeHHero
dororddekra. 5.1 OcHoBHbIe onpe/ieneHysi. BHyTpeHHUH
4 7 dotorddexr. 5.2 doropesucTopsl. OCHOBHBIE TAPAMETPHI U 20 13 8 5 0 7 15 15 15
xapakTepucTHKH. [IpuMeps hoTope3ncTopos. 5.3 PoToAMOAbL.
OCHOBHbIE XapaKTepUCTUKH. JlaBUHHBIE qJOTOAHO'E[LL
Pa3pen 6. MHoOrosneMeHTHbIe NPUEMHHKH U3/TyyeHus. 6.1
MHoros/1eMeHTHbIe PUEeMHUKH U3/TyueHus 6e3 HaKOTIeHHs 1
IlepeHoCa CUTHaza Ha OCHOBe (POTOAKO/I0B 1 (HOTOPe3UCTOPOB.
4 7 6.2 MHoOrosneMeHTHbIe TIPHEMHHKH Ha OCHOBe pUbOpOB ¢ 17 10 6 0 4 7 20 20 10
3apsiZ0BOH CBsI3bI0. 6.3 MHOro3/1eMeHTHbIE IPUEeMHHUKH Ha
ocHOBe NpUOOPOB ¢ 3apsioBoii nrkekwyeit (IT3M). ITpuHLMN
pa6orsi T13W. T13C u KMOIT marpuipl. VX cpaBHeHwHe.
Bcero 3a 7 cemecTp 108 68 34 17 17 40 100 100 100
Bcero no AucuMnIMHe 108 68 34 17 17 40 100 100 100
3.2. AyAUTOPHBII NPAaKTUKYM
Oo0neMm,
Ne Homep n HauMeHOBaHHUe
Tema MNPAKTHYECKOI'0 3dHATUA ayA.
n/n pa3jesia JUCHMILIUHBI
gacoB
1 [Pasgen 2. Knaccudukanyst u KoHTpo/bHas paGoTa 110 pelIeHutio 3a/au. 2
XdpaKTePUCTHUKU TIPUEMHHKOB
2 M3y YeHHsL. Peruenuie 3azau mo oueHke napametpos [TOU. 2
OLIEHKEI apaMeTpoOB HEU30TEPMUUECKOI'O Ka/IOpUMETPA.
3 OLieHKa napamMeTpOB MPOTOYHOTO U30TEPMHUYECKOTO 2
Ka/JIOpUMeTpa.
Paspen 3. TeryioBble NprieMHUKA
OLIEHKEI " CpaBHEHME ITapaMeTPOB METa/JIMYE€CKOI'o U
4 |u3nyveHus. 2
TMMOJTyIIDOBOAHUKOBOI'O 60HOMETPOB.
5 OLIEHKEI T1apaMeTpOB U paCyeT AaJIbHOCTU pa60T1)1 )
MmUpoMeTpa.
Pazpen 4. IlpuemHuKu .
A P Bremnuii horoaddekt. OrjeHKa nopora
6 M3/TyUe€HHs Ha OCHOBE BHEIIHEIr0 3
YyBCTBUTE/JIbHOCTHU (Il)OTOBf[EKTpOHHOFO YMHOXXUTEJIA.
dotorddekra.
v Pa3pen 6. MHoOrosnemeHTHbIe HUtoroBasi pacueTHasi pabota. JHepreTUUeCKUi pacuer 4
TIPUEMHUKHN HU3/TyUEeHUS. HUMITYJIbCHOT'O Jd/IbHOMeEpd.
Bcero 3a 7 cemectp 17
3.3. JIaGopaTopHbIil NPAKTHKYM
T T T T 1
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Ne | Homep u HauMeHOBaHHe pa3jesia Tema /1a00paTOPHOTo NPaKTHUKyMa Oo0nemMm,
n/n AUCLHILTUHBI aya.
4acoB
WccnenoBaHue napaMeTpoB U XapaKTePUCTHK
1 TEPMO3JIEKTPUUECKOTO NTPUEMHHUKA OITUYECKOTO 4
Pasgen 3. TeruioBble IpUeMHUKA W3/Ty4YeHus
n3ydenus. WccnenoBanye napaMeTpoB M XapaKTepUCTHUK
2 MHPO3/1eKTPUYECKOTO NTPUEMHUKA ONITHUECKOTO 4
W3/TyYeHUst
3 Paspen 4. Ilpuemnuku nsnyueHus Ha |MccieoBaHre XxapakTePUCTUK ITPUEMHKKA HA OCHOBE 4
ocHoBe BHelltHero ¢oto3ddekra. BHeIIHero GoTordhderTa
4 Paspen 5. Ilpuemnuku nsnyueHus Ha |McciefoBaHre XapakTepUCTUK TTPUEMHKKA HAa OCHOBE 5
OCHOBe BHyTpeHHero (hotoaddekxra. |BHyTpeHHero GotosddexTa
Bcero 3a 7 cemectp 17
3.4. CamocrosiTennbHas padora crygenta (CPC)
No Homep 1 HaumeHOBaHUe Oomem,
Copep)xaHue yueOHOro 3afaHus
n/n pasfesia JUCHHUIIMHBI 4acoB
Pa3gen 1. DnekrpomarHuTHOe W3yueHue npefyCMOTPEeHHBIX IPOrPaMMOM
1  |u3nyuenue. [ToHsATHE ONTHKO- [IU/IaKTUUYeCKUX eJUHUL] TI0 KOHCIIEKTaM JIeKIU 1 1
3/1eKTpoHHOTO Tiprbopa (O3I1). |peKoMeHAyeMol JUTeparype
2 Pasjen 2. Knaccuduaryst i IMToaroTroBka K KOHTPO/IbHOM paboTe 1o peLvueHI/Ho 3a/iau. 2
XaPaKTeDUCTHKH MTPUEMHHKOB N3yueHuie npeyCMOTPEHHBIX IPOrPaMMOM 5
3 s Ty UeHN. JMJAKTUYECKHX @/MIHHL M0 KOHCTIeKTaM JIeKLMH 1 2
peKoMeHJyeMoM iTeparype.
N3yyeHue npeyCMOTPEHHBIX IPOrPaMMOM
4 JM/IAKTUYECKHX @/ IHHLY 110 KOHCTIeKTaM JIeKLIWH, 3 4
Marepuasam MpakTHYeCKUX 3aHATUN U peKOMeHyeMOou
JuTeparype
5 BerlnosiHeHMe UHAVBUYa/IbHOTO JOMAIITHEro 3a/laHusl U 4
TOATOTOBKA K 3aIyTe paboThl
Pazzen 3. TerioBble MPUEMHUKH |[ToArOTOBKA K BLIIOJHEHHIO U 3aljUTe J1ab0paTOpHO
6 U3JTyqdeHUs. paboThl «VccneoBaHHE XapaKTEPUCTHK 3
TepPMO3/1eKTPUYeCKOro IPUEMHHUKA ONTHYECKOTO
W3y 4YeHHs»
IToAroTOBKA K BBIMOTHEHHIO U 3aljUTe J1Tab0opaTOpPHOM
v pabotsl «VccnenoBaHe XapaKTepUCTHK 3
MUPO3/IEKTPUYeCKOro MTPUEMHUKA ONITUYECKOT0
H3TyueHUus»
W3yueHue npesyCMOTPEeHHBIX IPOrPaMMOM
8 MAAKTUYECKHX eMHHL 10 KOHCIIeKTaM JIEKLUM, 5 3
MaTepyasam [pakTUUYeCKUX 3aHATUU U PEKOMeHAyeMOU
Paspen 4. IlpueMHuky usnyuenus|/IMTeparype
g [Ha OCHOBe BHeIIHero BrimonHeHue WHAMBUYaAbHOTO JOMAILIHETO 3a/jJaHus U ’
dotorddekra. TMIO/ITOTOBKA K 3alliTe paboThI
[MToaroToBKa K BBITIOJTHEHUIO U 3aljUTe 1abopaTopHOM
10 pabotel «VccneqoBaHye XapakKTepUCTHK MPUeMHYKA Ha 2
0CHOBe BHelllHeTO ¢oTo3ddeKTar»
W3yueHue npesyCMOTpPeHHBIX IPOrPaMMOM
1 MAAKTUYECKHUX eMHHL 10 KOHCTIeKTaM JIEKLUM, 3 4
Pazgen 5. TIpueMHUKM HU3/Ty4YeHYsi MaTepyaiaM NPaKTHUeCKUX 3aHATAH U PeKOMeHyeMOon
Ha OCHOBe BHYTPEHHEr0 JuTeparype
dborosddexra. TToArOTOBKA K BBITIOJIHEHHIO U 3aluTe 1abopaTopHOoii
12 pabothl «McceoBaHye XapakTePUCTUK MPUEMHUKA Ha 3
O0CHOBe BHyTpeHHeT0 (hoTo3addexrar
Pasgen 6. MHorosneMeHTHbIe W3yueHnue ripeyCMOTpPeHHBIX IPOrPaMMOM
13 |IPMEMHMKH U3/1y4eHus. JAMAAKTUYECKHX eIHAL 110 KOHCTIeKTaM JIEKLUH, 3 3
MaTepyrasaM MpakTUYeCKUX 3aHSITUN U peKOMeHAyeMOu
JuTeparype
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14 BelnosiHeHMe UHMBUYaIbHOTO 3a/JaHUsI UTOTOBOM 4
pacueTHOM pabOThI, U MOJTrOTOBKA K 3aIUuTe paboThl
Bcero 3a 7 cemecTp 40
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAII/IMHBI
CEMECTP HEJE/IN CEMECTPA
1] 2 3 4 5 6|7 |8 9 (100 11 |12/ 13| 14 |15/16| 17
Tecr, Tecr, Tecr, Tecr, a3, Borp.

7 Tecr|Tect 3 Kontp.P. 3 P\ Tect| 13 TP P 3 JIP|Tect Tecr JIP|JP K3

YcioBHbIe 0003HAUCHUS:

TP — nuarHocTuyeckasi pabora;
Tect — TecT;

[3 — nomaiiHee 3ajjaHue;
KonTp.P. — KoHTpOsibHast paboTa;
JIP — naboparopHast pabora;
Borip. DK3 — BONPOCHI K 5K3aMeHY.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/JIEHTOB MPOBOJUTCS B IMCKPETHBIE BpEMEHHbIE NHTEPBAJIbI B
cnenyromux dhopMax:

TecT;

[IMarHOoCTUYeCKasi pabora;

JloMalliHee 3a/jaHue;
KOHTpOJIbHas paboTa;
JlabopatopHasi paboTa;
BOIIPOCHI K 9K3aMeHY.

HpOME)KYTO‘IHaH dTTecTaluda rMpoBOAUTCA B d)OpMaXZ

¢ 5S5K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. I. T. WnanuH, B. T1. YenubaHoB. . TTpuéMHUKY onTHUecKoro usnyuenusi. CI16.: Jlanb, 2014, 30 k3.

2. I. . limanwn, B. 1. YennbaHos. . [Tpuémunku ontrdeckoro n3nydenus. Cankrt-IletepOypr: Jlanb, 2022,
/1. pec.

3. FO. I. fIky1ieHkoB. . OCHOBBI ONTHKO-3/IEKTPOHHOTO MpHOopocTpoenHust. Mocksa: Jloroc, 2013, a51. pec.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIIVHE:
He Tpebyercsi.

5.3. [lepuoguueckue U3gaHust:
He Tpe0yroTCs.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHs;

2. http://library.voenmeh.ru/jirbis2 — ®yHgamenrtanbHas 6ubnuoreka BI'TY « BOEHMEX» um. 1.0.
YcTrHOBa;

3. https://urait.ru — I'maBHast — O6pa3oBaresnbHas ruiat¢opma FOpaiit. 17151 By30B U CCY30B..

CoBpeMeHHbIe TPOQecCHOHABHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaumoHansHas ssekrpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast siekTpoHHast 6ubnoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHga
(hyH/IaMeHTaTbHBIX UCC/IeIOBAaHUH.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VTHGbOPMalMOHHBIN TIOPTaI TEXHUYECKOTO peryaupoBaHus: HopMel, ipaBuia, CTaHAApThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrantIntoc- nH(opMaliioHHbI# ITOpTas ITPaBoBOM MHPOPMALUH.
5.5. TIporpamMMHOe obecrieueHue:;
1. Mathcad Education - University Edition Term.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. YctuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. Mathcad Education - University Edition Term.

6.3. J/TabopaTopHbIe 3aHATHA:

1. JIazep toctupoBouHsIii JIT'H;

2. Ocuunorpad nudporoit AKNIT-4116/2;

3. Usmepuresns morHocty Ophir Vega ¢ n3mMepuTesHBIMY FOJIOBKaMH;
4. Kamepa Ophir Spiricon SP620U;

5. KomrnekT onTuky.

6.4. IIpouee:

1. pabouee mMecTo MpernojaBaTesisi, OCHaIL[EHHOE KOMITbIOTEPOM C AOCTYIIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, IipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
MNPUEMHUMKHN OIITUYECKOI'O U3/TYYEHUSA

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa IIPUEMHUKHA OIITUYECKOI'O M3/IYUEHUS sipasieTcsi AUCLUIIMHON 4YacTH,
¢opmMupyemoli yyacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 0/0ka 1, MporpaMmbl TOATOTOBKH 10
HarpaejieHuto 12.03.05 JlasepHass mexHUKA U Jd3epHble mMmexHoaA02uU. JIMCLUIIIMHA peaiu3yeTcs Ha
tdakynerete M WubopmauyonHeix u ympaenstoimmx cucteM BI'TY "BOEHMEX" um. O.®. YcruHOBa
kadenpoit 1 TASEPHAA TEXHUKA.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
ITK-1.1 CriocobeH K aHanmM3y 3a/jaud T0 TIPOEKTUPOBAHWIO TUTIOBBIX CHUCTEM, MPUOOPOB, y3/I0B U ZeTanei
Na3epHOU TEXHUKH, JIa3ePHBIX OMTUKO-3/IEKTPOHHBIX MPUOOPOB U CHCTEM;
[TK-1.3 CriocobeH K pacueTy, TMPOEKTUPOBAaHWIO W KOHCTPYMPOBAHUIO B COOTBETCTBHU C TEXHHUUECKUM
3aZlaHeM TUTIOBBLIX CHUCTeM, NPUO0POB, AeTanell U y3/10B Ha CXeMOTEXHIUUECKOM 1 3/IeMeHTHOM YPOBHSIX;
[TK-1.4 CriocobeH onpe/ienisiTh TpPeOOBaHMS K Jia3epHBIM CUCTeMaM AVCTAHLMOHHOTO 30HAUPOBaHNsl, BLIOUpaTh
Y OLIEHUBATh XapaKTePUCTUKH Jla3ePHBIX UCTOYHUKOB U ITPUEMHUKOB OTNTHUECKOTO U3/TyUeHUsl.

Copep>kaHue AUCLIATIIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C MPHEMHUKAaMHU ONTHUYeCKOTr0 U3/IyueHus,
WX TIPUHLUATIAMU JIeMCTBUS, OCHOBHBIMU TTapaMeTpPaMH U XapaKTePUCTUKAaMH, 00/1aCTAMM ITPUMEHEHMS], @ TAKXKE
MPUHIUIIAMUA BBIOOPA TIPUEMHUKOB.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyIuii KOHTPOJ/Ib YCIIEBaeMOCTH CTYIE€HTOB TIPOBOZIUTCS B IMCKPETHBIE BpeMeHHbIe MHTepPBAaJIbI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
* TeCT;
e /lOMalllHee 3a/laHue;
e KOHTpOJibHast paborTa;
¢ naboparopHas pabora;
*  BOMPOCHI K FK3aMeHY.

IIpomMeskyTouHasi arTecTamus POBOAXUTCS B popMax:
e 9K3aMeH.

OO01jas  TPy/I0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMo# AWCIUITUHBI
TpeyCMOTPEHBI JIEKI[UOHHbIE 3aHATHA (34 u.), TpakThueckue 3aHATHs (17 u.), 1abopaTopHbIi npakTUKyMm (17
4.), caMocTosATe/bHas paboTta cryaenTa (40 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MNPUEMHUMKHN OIITUYECKOI'O U3/TYYEHUSA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

H TpyRoeMKOCTB,
anMeHOBaHHe PadoThI PexoMmeHjyeMmas 1uTeparypa ac.
Pazgen 1. dnekTpoMarHuTHOe H3nyuyeHue. [IoHsITHE ONTHKO-3/1EKTPOHHOr0 pudopa (O3I1).
N3yueHue ripelyCMOTPeHHBIX ITPOrPaMMOi FO. I fAkyieHkoB. . OCHOBBI OITTHKO-
JUaKTHYeCKUX eJUHUL] [0 KOHCIIeKTaM JIeKLIUH 1 3JIEKTPOHHOTO TIPUOOPOCTPOEHUSI: 1
pPeKOMeHIyeMOU TuTepaType Mockaga: Jloroc, 2013 (I'naBa 1,2,3,5)
Wroro no pasgeny 1 1
Pazgen 2. Knaccudukanusa ¥ XapakKTepUCTHKY IPHEMHHUKOB U3/Ty4YeHH.
?a;,il:.)TOBKa K KOHTPOJIbHOM paboTe 10 pereHuto I T Mimanus, B. T1. Yemmbaros. 7
v ITpréMHUKY ONITUUECKOTO U3/TyUeHUs:
N3yuenue ripeycCMOTpeHHBIX ITPOrpaMMOK 5 Canxr-Tlerep6ypr: Jlamn, 2022 (Tasa
AM/IAKTHYECKHX eMHHL 110 KOHCTIeKTaM JIeKLMH 1 1) 2
peKOMeHAyeMOU JTuTeparype.
Wroro no pasgeny 2 4
Paspen 3. TeryioBbIe NpUEMHUKHU U3/TyUeHHS.
N3yuenue npeyCMOTpPEHHBIX TPOrPaMMOK
JUJAKTUUeCKUX eUHUL] [10 KOHCIIeKTaM JIeKIUi, 4
MaTepHasiam MpakTUYeCKUX 3aHATUN U
peKoMeHyeMoH IhTepaType
BrinonHeHue NHAVBH/YaIbHOTO JOMAIIHET0 3a/laHus 4
M TIO/ITOTOBKA K 3aLTE paOOTI — I.T. Vimanwun, B. I1. YenubaHoB. .
IToAroTOBKA K BBITOTHEHUIO U 3all[UTe J1ab0paTopHOM TIPHEMHHKH OMITHUECKOrO M3/TyUeHHs:
pabotsl «MccnenoBanve XapaKTepUCTHK CIT6.: Jlans, 2014 (Tasa 5.) 3
TepMO3/1eKTpHUeCKOro IpUEMHHKA ONTUYeCKOTo
W3/TyYeHUsD»
IToAroTOBKA K BBITIOJTHEHUIO U 3all|Te 1abopaTopHOi
pabotsl «VccnepoBaHre XapaKTepUCTHK 3
MUPO3JIEKTPUYECKOTO TPUEMHUKA ONTUYECKOTO
W3/TyYeHUs»
Wroro no pa3geny 3 14
Pa3gen 4. IlpueMHNKY M3/TyYeHHs Ha OCHOBe BHemHero (orosddexra.
N3yuenue ripefycCMOTpPEHHBIX TIPOTPAMMOMA
JUJAKTUUeCKUX eUHUL] [10 KOHCIIEKTaM JIeKLUi, 3
MaTepuasaM NpakTUYeCKUX 3aHSATUN U
DeKOMeH,TyeMoii JTuTepaType L. F WiianvH, B. T1. YeubaHoOB. .
BrinosnHeHue UHAVBH/ya/IbHOTO [JOMALIHEr0 3a/aHusl TTPHIEMHHKH OMTHUECKOO M3y HeHHS
Cankr-ITetepOypr: Jlanb, 2022 (I'naBa 2
U MO/ITOTOBKA K 3aIuTe paboThl 4)
IToAroTOBKA K BBIMOTHEHUIO U 3all[UTe 1ab0paTopHOM '
paboThl «VccnefoBaHre XapaKTePUCTUK TIPHEMHUKA 2
Ha OCHOBe BHeIlHero GoTo3dderTa»
Wrtoro mo paspeny 4 7
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Pazgen 5. IIpueMHHMKY H3/IyuyeHHsI HA OCHOBe BHyTpeHHero (oro3ddekra.

N3yuenue ripesycMOTpeHHBIX TIPOTPaMMOA
IUAKTHUeCKUX eJUHUL] TT0 KOHCIIEKTaM JIeKIUH,

o I'. T. Nmanuy, B. I1. YenubaHoB. . 4
MaTepuyajiaM NpakTUYeCKUX 3aHSATUN U .
o [TpuéMHUKY OMTUYECKOTO U3/TyUeHusI:
peKoMeHAyeMOU uTepaType
—{ Cankr-ITetepOypr: Jlanb, 2022 (I'1aBa
IToAroTOBKA K BBIMOTHEHUIO U 3all[UTe 1ab0paTopHOM 2)
paboThl «VccnefoBaHre XapaKTePUCTHUK TIPHEMHUKA 3
Ha OCHOBe BHYTpeHHero (oTo3dderTa»
Wrtoro no pasgeny 5 7
Paspen 6. MHorosieMeHTHbIe IPHEeMHUKH U3/TyYeHHUs.
N3yueHue ripeyCMOTPEHHBIX POrPaMMOi
JUAKTUUeCKUX eIUHUL] [0 KOHCTIeKTaM JIeKIIUi, T. I. inauuH, B. T1. YennbaHoB. . 3
MaTeprasiaM MpakTUYeCKUX 3aHATUHN U [TpuéMHUKY ONTUYECKOTO U3/TyUeHusI:
pPeKOMeH/IyeMOU TuTepaType Caukr-ITetepOypr: Jlanb, 2022 (I'1aBa
BrirnosiHeHMe UHIWBU/TyaIbHOTO 3a/laHusI UTOTOBOM 3.) 4
pacyeTHOM pabOThI, U MOJTOTOBKA K 3all[UTe PabOTEI
Wrtoro no pasgeny 6 7
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
NMPUEMHUMKU OIITUYECKOI'O U3/TYYEHHUSA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora
* TeCT;

e KOHTpO/bHasi pabora;

e /IOMalllHee 3a/laHue;

e jabopaTopHas paboTa;

e BOMPOCHI K 9K3aMEHY;

e SK3aMeH.

KpuTepuu oneHUBaHUs

JuarHocrnueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTecTallys;
* TIpY MpaBUIBLHOM OTBeTe Ha 60% BOTIPOCOB U Oosiee - aTTecTarysl.

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
TecTbl cofiepykar 5 BOMPOCOB, [i/IsI ITOJYUYEHHUsT OLIEHKH "'3auTeH0" HeoOX0MMO MPaBU/IbHO OTBETUThH Ha 4
BOTIpOCa.
https://moodle.voenmeh.ru/course/view.php?id=4152#section-8
Wtoroseiii Tect coaep>kut 20 BoripocoB. 90...100 6annor-ornenka "otanudo", 80...90 6a/110B-01leHKa
"xoporo", 50...80 6annoB-o1[eHKa "Y/IOB/IETBOPUTETBHO".

KouTponbHas pabora

KoHTponbHasi paboTa BK/ItOUaeT B ce0si ueThIpe 3afiauu 1o pacuety rnapameTpoB [1OW, Tpu 3amaun
00BIYHOM ¥ 0JJHA TIOBBILIIEHHOHN C/IOKHOCTH. 3a MpaBU/IbHOE pellleHre 00BIYHOM 3aaun Jaetcs 2 banna, 3a
CIOXKHYO0 3a7iauy - 4 6ana. 9...10 6annoB-oleHKa "oTimuHO', 6...8 6aioB-oueHKa "xopoio", 4...5 6a/1oB-
OL[eHKa "yI0B/IeTBOPUTE/ILHO" .

JomaiHee 3a/jaHne
IomaiiiHee 3a/jlaHUe CUATAETCS BHITIOJIHEHHBIM, €CJTH CTY/IEHT IPOM3Be/I BCe HEOOXOUMbBIE PAaCUeThl,
TTOJTyYUJT TIPAaBUWILHBIN OTBET U O(DOPMUJT OTUET.

JIaGoparopHas pabora

Ortuer 1o JIP:
OTuetsI 110 7abOpaTOpHBIM PaboTaM Npe/ICTAB/SIOTCS B MeUaTHON UK PyKOMMCHOM dopme. [lomyckaercs
BbINOJIHEHUE PACcueTOB «BPYUYHYHO» WM UCI0/Ib30BaHUe CUCTEM aBTOMaTH3aljiy MaTeMaTHyecKrX pacueToB.
Kakzioe 3a/jaHre Ha 1abopaTopHyro paboTy coziep>KuT Habop rmapamMeTpoB B COOTBETCTBUU C UH/UBHUYaIbHBIM
BapUaHTOM.
Kputepuu olieHUBaHUS:
JIaboparopHast paboTa CUMTaeTCs BLIOJTHEHHOH YCITeIIHO (TIPUHUMAETCS) TIPH CIeAYIOLINX YCIOBUSIX:
TpaBUJILHOE BBITIOJHEHNE BCeX MMYHKTOB (3a7au), pelyCMOTPeHHBIX 3a/laHreM;
NpaBU/IbHOE ITOCTPOeHHe U 0(hOpMIIeHHEe B COOTBETCTBUM C TPeOOBaHUSIMU I'OCY/|apCTBEHHBIX CTaH/japTOB
ECK/], rpacvKoB /151 BCeX 110/Iy4aeMbIX B XO7ie BBITIOJIHEHHS 3a/laHUsl XapaKTepUCTHK.
3awmura JIP:
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3amura JIP npeycMaTprBaeT 00Cy>KeHre pe3y/IbTaToB BLITIOTHEHHS 3a/laHusl, BKJIFOUasi IPOBEPKY yCBOEHHUSI
CTYZEHTOM COOTBETCTBYIOIIMX CBeJJeHWH U3 TEOPHH.

Bonpocsl K 3K3amMeHy

1. DneKTpoMarHuTHOe u3nyueHve. TepMUHBI U oripeziesieHus. [TOHATHEe ONMTHUKO-3IeKTPOHHOT0 nMprbopa
(O3II). Metozgp! pabotsl OIII. TTomexu 1 MCKa>KeHHs Toe3Horo curHasa. [Ipuvepsr O3I1 B oNMTHYeCKUX U
JIa3epHBIX CHCTEMaXx.
2. Knaccuukaiysi IpueMHUKOB M31y4yeHHs1. [lapaMeTphbl M XapaKTepUCTUKU TPUEMHUKOB U3Ty4YeHHsI.
3. TenyioBble MpUEMHUK H3myueHUs. Knaccudukalys TenioBbIX TPUEMHUKOB U3TyUYeHusl.
4. Bonometpsl. [TpuHLMT [1eMCTBUSL, KOHCTPYKLMSL M CXeMbI BK/IIOUEHUsI MeTa/l/IMueCcKUX U
TIO/TyTIPOBOJHUKOBBIX 60oMeTpoB. IIIymbl 60/10MeTpoB. [TocTOsIHHAS BpeMeHH U CTIeKTpasibHbIe
XapaKTepUCTHKU.
5. Kanopumetpsl. IIpyuHIMn AelicTBUSA, KOHCTPYKLIMS U OCHOBHBIE NTapaMeTphl M paZialiiOHHBIX
KaJIOpUMeTpOB.
6. TepmossieKTprueckre ipueMHUKH. Tepmorapa. TepmoOarapesi. AHM30TPOITHBIE TEPMOAJIEKTPHUUECKHIe
MIPUEeMHHKY U3/yUYeHusl.
7. AKycToonTuuecKue NpreMHUKH u3/tydyeHusi. OCHOBHbIe OITHUECKHe CXeMbl Jla3epPHBIX OITHKO-
aKyCTHUeCKUX IPHOOPOB.
8. ITuposnekTprueckre pueMHUKH. [TupoaekTpudeckuii 3¢ dekt. OCHOBHBIE THTIBI KOHCTPYKLIWN
MMPO3JIEKTPUYECKUX TIPHEeMHUKOB.
9. [1pyeMHUKM U3/yueHUs] HA OCHOBe BHyTpeHHero ¢oTo3¢dekra. OCHOBHbIe onpefieneHrs. BHyTpeHHuU
dhotosdhdekt. Porope3uctopsl. [IpuHIUT AeliCTBYSA, KOHCTPYKLIVS U OCHOBHbIE TIapaMeTpPhl U XapaKTePUCTUKU.
[Tpumeps! GOTOPE3UCTOPOB.
10. ®oTtopvoas!. IIpuHIINI AelCTBYS, KOHCTPYKLMS U OCHOBHBIE [IapaMeTphl U XapaKTepUCTUKU. JIaBUHHbIe
dhoroaroab!.
11. [IpueMHHKH U3Iy4YeHHsI HAa OCHOBe BHellIHero (oTosddekra. Knaccubukarys v NpUHLMI JelCTBUS.
12. OcHoBHble onipefenenusi. BHemnuii ¢potoaddekt. DneKTpoBakyyMHble hoToguozbl. OCHOBHBIE
XapaKTepUCTHKY, KOHCTPYKLIMU 1 CXeMbl BK/IIOUEHUs 3/1eKTPOBaKyyMHbIX (DOTOAKO/0B.
13. ®oT03/71eKTPOHHBIE yMHOXKUTeIH. [TpuHLIUMN felicTBUSsL, KOHCTPYKLIMSI U OCHOBHbIe ITapaMeTphl U
XapaKTepUCTHKH.
14. MHOro3s/1€eMeHTHbIe IPUEeMHHUKH U3/TydeHrst 6e3 HaKOTJIeHHsI ¥ TiepeHoCca CUrHajia Ha 0CHOBe ()OTOJMOZOB U
(oTope3ncTopos.
15. MHoroseMeHTHbIE IPUEMHUKHA Ha OCHOBe TIPUOOPOB € 3apsiIoBO CBSI3bIO0.
16. MHOrosneMeHTHbIE IPUEMHUKU Ha OCHOBE ITPUOOPOB ¢ 3apsaoBoi umxekuuel (IT31). TTpuHLuMIT paboThl
I13W. T13C u KMOII matputisl. Ux cpaBHeHue.
17. ITepecueT napameTpoB IIpMeMHHKA U3/TyUeHUsl OT SHepreTUYeCcKUX eAMHUL] OHOTO UCTOUHHKA K
SHepreTUUeCKUM eAWHHLIAM /i1l IPOX3BOJIBHOTO MCTOYHHUKA.
18. ITepecueT napamMeTpoB NPUEMHHKA U3/TyueHHs OT CBETOBBIX eJUHMUL] B SHepreTUuecKue.

JK3aMeH

K sK3ameHy A0MyCKaloTCsl CTYZIeHThl, KOTOPbIe YCIEIIHO C/lalu BCe OMalllHue 3a[aHus],
MpeAlyCMOTpeHHbIe paboueli MPOrpaMMOi, BBITIOTHUIU 1abopaTopHbie paboThl U CAAIM OTUETHI, CAAIHN BCe
TeCTHI.
DK3aMeH MPOBOAUTCS B YCTHOU hopMe 1o OuieTaM, BeIZIAHHBIM TIpernoaparesieM. CTyeHT 10/DKEeH
MOATOTOBUTb, MO/b3YysSICh KOHCIIEKTOM, COCTaB/IEHHbIM T10 MaTepyasiaM Kypca, OTBETUTh Ha /iBa BOMpoOcCa.
OlleHKa «OT/IMUHO» CTaBUTCS, €C/IA OTBET SIBJISIeTCS MIO/IHBIM U MpaBWIbHBIM. MaTtepuan U3/oxeH B
orpeZie/IeHHOM JIOTMYeCKOM Moc/ie[ioBaTeIbHOCTH. [1py 0TBeTe Ha OMOTHUTE/IbHBIE BOIIPOCHI CTYAEHT MOKa3asl
3HaHWe OCHOBHBIX MIOHATUH U POPMYIL.
OLleHKa «XOpOILLO» CTaBUTHCS, €C/IU OTBET SIB/IAETCS MOJHBIM W MPABU/IBHBIM, IIPA 3TOM [JOMYILEeHbI
HeCyIIeCTBeHHbIe OLIMOKH, UCTIpaB/IeHHbIE MOC/Ie HABOASIIUX BOIPOCOB MperozaBateis. [Ipy oTBeTe Ha
JIOTIOJIHUTE/TbHBIE BOITPOCHI CTYJEHT AeMOHCTPUPYET IIOHUMAaHHe 0CHOBHOT'O COJep)KaHUs yuebHOro
Marepuasna. CTy/ieHT CBOOO/JHO OPUEHTHUPYETCS B MaTepHaJie, U3/I0)KEHHOM B KOHCIIEKTE.
OrleHKa «y/I0B/IETBOPUTEILHO» BBICTAB/ISETCS], €C/IA CTY/IeHT 00HAPY>KHUBAET 3HAHWE U MOHUMaHVe MaTepuasa
KypCa, HO M3/IaraeT MaTepraJ HeTIOJTHO U [0y CKaeT CyIjeCTBeHHbIe OIMOKHU B (POPMYTMPOBKE OCHOBHBIX
noHATHM U popmys. OTBeT Ha JOTO/HUTEeIbHbIe BOMPOCHI BHI3LIBAET Y 9K3aMeHYeMOro 3aTpyAHeHUs Uin
COZIEP>XKUT OIIMOKU, KOTOPhIe OH MOKET UCTIPAaBUTh ITOC/Ie HABOASIIMX BOIIPOCOR.
O11eHKa «HEYI0B/IeTBOPUTE/TBLHO» BLICTAB/IAETCSI, €C/IU TIPU OTBETe 0O0HAPY)KEHO HEITOHWMMAaHUe O0CHOBHOTO
cofiepKaHusi yueOHOTO MaTepHasa Wil JIOMYIeHbl CyIleCTBeHHbIe OIUOKY, KOTOPbIe YUall[UiCs He MOXKET
WCTIPaBUTh NPY HAaBOJSLIUX BOMNPOCax MpenojaBare/is.
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Pa3pen 1.
J/IeKTPOMarHuTHoe

4 | 7 [MAyHeHHE. 32120 0 1 |10 | 15 | 15 Tect
ITonsiTHIE OITUKO-
3/IEKTPOHHOI0
npubopa (O3II).

Pazpen 2.
Knaccudukanus u Tecr,

4 7 |xapakTepHCTHKH 12 8 4 0 4 4 10 | 15 | 15 |KoHTposbHast
MPUEMHUKOB pabota
U3JTyUeHHsl.

Tecr,
Pazpen 3. TerioBblie Homarnee

4 7 |npueMHHUKH 36 | 22 8 8 6 14 30 | 20 | 30 3ajlaHue,

H3/IyYeHusl. JlabopatopHast
pabora

Pazpen 4. Tecr,

IIpueMHuKH [Jomamnee

4 7 |M3mydeHHs Ha 20 | 13 6 4 3 7 15 | 15 | 15 3a/laHue,
OCHOBE BHEIIIHET0 JlabopatopHast
dorosddexra. pabora
Paspgen 5.

IIpuemHMKH Tecr,

4 7 |u3mydeHHs Ha 20 | 13 8 5 0 7 15 | 15 | 15 |JIaboparopHasi
OCHOBE BHYTPEHHEro pabota
doro3ddekra.

Pa3zpen 6. Tecr,
MHoros/ieMeHTHbIe flomariee
4 7 17 | 10 6 0 4 7 20 | 20 | 10 3ajlaHue,
NPUEMHHKH
Bonpocs! K
H3/TyJYeHus].
9K3aMeHy
Bcero 3a 7 cemectp 108 | 68 | 34 17 17 40 | 100 | 100 | 100
Bcero nmo gucIuinge 108 | 68 | 34 17 17 40 | 100 | 100 | 100
17 28650




Onenounblie MaTepuaasl no gucyumiude IPUEMHUKU OITTUYECKOI'O N3/TYUEHUSA

ITIK-1.1 - CnocoGeH K anaau3y 3a0a4u no npoeKmupoeaHuio Munoebix cucmem, npubopos, y3/108 u
demavieli /1a3epHOLl MeXHUKU, /1d3ePHBIX ONMUKO-3/1eKMPOHHbIX Npubopoe u cucmem

Ne 1l

Ne 2

Ne 3

Ne 5

ITpouuTaiiTe TeKCT, BbIOEpUTE TIPAaBUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThI, 000CHOBBIBAIOIIME BEIOOD
OTBETOB

IocTouHcTBa (hoToraIbBaHUUECKOTO peykruMa paboTsl hoToguoza
BapuanTel oTBeTa:

1.0TcyTCTBHE NCTOUHHKOB MMATAHUS.

2. Masnble cOGCTBEHHBIE LITYMBI.

3. Mastelii NOpOroBbIH MOTOK.

4. bosnblas BOJIBTOBAsk YyBCTBUTEIBHOCTD.

HPOQHTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apTYMEHTHI, O6OCHOBLIBaIOLL]I/Ie BbI60p
OTBETOB

[lnst u3MepeHust KaKMX TIapaMeTpOB ONTUYECKOTO M3/Ty4eHUs pefHa3HaueH paIualiOHHBIN
KaslopyMeTp

BapuanTel oTBeTa:

1. CpepHsisi MOLJHOCTb M3/Ty4YeHUsl.
2. DHeprus U3Jly4eHusl.

3. [I110THOCTE NOTOKA M3/Ty4YeHUS.

4. O6/TyueHHOCTb.

I[TpouuTaiiTe TeKCT, BbIOEpUTe TIPABUIBLHBIN OTBET U 3alTUILINTe apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
oTBeTa

CriekTpa/bHbIMU XapaKTepPUCTUKAaMU ITPUEMHHUKOB ONTHYECKOrO U3/Ty4eHUs] Ha3bIBatOT
BapuanTel oTBeTa:

1. 3aBUCMMOCTB CUrHa/Ia Ha BbIXO/e [IPUeMHMKA OT Be/IMUMHBI [1a/Jat0Lero [I0TOKA.

2. 3aBUCUMOCTD I1apamMeTpOB NIPUEeMHUKA OT JJIMHBI BOJHBI [IPUHUMAeMOr0 U3/Ty4eHusl.
3. 3aBUCMMOCTh TapaMeTpOB MTPUEMHHKA OT CIEKTPabHOM UyBCTBUTEIBHOCTH.

4. 3aBHUCUMOCTD BBIXOZIHOT'O CHMTI'HaJla IIPUeMHHKA, €ro I1yMoB U HOpOFOBOfI YUyBCTBUTE/JIbHOCTH OT
BE€/IMYMUHBI TTMTAIOILETO HATIpSAXKEeHUS.

ITpounTaiiTe TEKCT, BEIOEpPHUTE MPABUILHBIE OTBETHI U 3aIUILINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

HocrouHcTBa poTomuoaHOro pexxuma pabotsl GoToguoza

BapuanTel oTBeTa:

1.0TCcyTCTBHE UCTOUHUKOB MUTAHUS.

2. BBIXOTHOU CUTHAJ JIMHEEH B IITUPOKOM JUHAMUUeCKOM Jifaria3oHe 00/TyueHHOCTH.
3. Masblii HOpOrOBbIM MOTOK.

4. Bonbliiasi BO/IbTOBAsi YYBCTBUTE/ILHOCTb.
ITpounTaiiTe TEKCT U 3aMUIIKTE Pa3BePHYThIM 000CHOBAHHBIN OTBET

OnpeenuTh yienbHY0 00HapyKUTeTbHYIO CTIOCOOHOCTh TIpUeMHUKa usnyuenus (D*), eciu ero
TOpOroBasi 9yBCTBUTEMBHOCTD (P11) coctaisieT 14 HBT B monoce yactoT 30 KI'11. ITnormaas
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Ne 7

Ne 8

Ne 9

4yBCTBUTE/ILHOIO 3/1eMeHTa paBHa F=3.2*10/A(-7) cMA2. OTeeT BbIpasuTh B (M-VI'11)/BT U OKPYI/IMTH [0
L1eJIOT0 YMUCIIa.

IIpouuTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE
1. Teri0BO MPHUEMHUK ONTUUECKOTO U3/TyUeHHs.

2. ®OTO3/IEKTPHUYeCKUM TTPUEMHUK OTITHUeCKOT0 U3/MyueHus Ha BHelllHeM QoTosddexTe.

3. ®0TO3/IEKTPUUECKUH TTPUEMHHK OTITHUECKOTO U3/TyUeHUs] Ha BHYTpeHHeM ¢oTo3ddekTe.
A. ®ortoguon.

b. IupoanekTpuuecKkuii IpUeMHUK ONITUYECKOTO U3/TyUeHUs].

B. ®0T05/1€KTPOHHBII YMHOXXHUTEIB.
IIpouunTaiiTe TEKCT M yCTaHOBUTE COOTBETCTBUE
1. TTapameTp NpueMHHKa OITUYECKOIO U3JTyUeHUsl.

2. XapakTepuCTHKa NTPUeMHMKA ONTHYECKOTO U3/TyUeHHsI.
3. ITopor 4yBCTBUTENFHOCTH TPUEMHUKA ONITUUECKOTO U3/TyueHUs..

A. 3aBUCHMOCTb M3MeHEeHUs OTpe/ie/IeHHOr0 TlapamMeTpa IprUeMHYKa ONTHUeCKOTO U3/TyueHus OT
BHeIIIHHX ()aKTOpOB.

Bb. MuHMManbHbINA I10TOK, KOTOprfI BBI3BIBAET Ha BbIXOZ € TPUEMHHKA CUT'HAJl, paBHbIﬁ
CpeaAHEKBAAPDATUUHOMY 3HAUEHHWIO IIIYMOB IMTPUEMHHUKA.

B. BeymmunHa, XapakTepuy3yolijas orpeZie/ieHHOe CBOMCTBO IIPUEMHUKA, C/Iy)Kalljasi KpUTeprueM OLeHKU
€ro KauecTBa MPH OTpeZie/IeHHBIX yCI0BUSX PabOTHI.

[TpounTaiiTe TEKCT, BEIOEPHUTE MPABU/IBLHBIN OTBET M 3alUIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

YnenbHasi oOHapyKuUTenbHast CIOCOOHOCTD TIPUEMHHUKA ONTHYeCKOTO U3MyUeHUst SIB/ISIeTCS
BapuanTel oTBeTa:

1. BpeMeHHbIM MTapaMeTpOM.

2. [ITymMOBBIM N1apaMeTPOM.

3. IToporoBeIM rapameTpoM.

4. CnieKTpaJ/IbHbIM [1apaMeTpOM.

[pouuTaiiTe TEKCT M YCTAHOBUTE TOC/IE/I0BATEIbHOCTD

YcTaHOBUTE MOC/IEI0BATETBHOCTD TIPOXOXK/IEHUST ONITUUYECKOTO CUTHA/IA B TPAKTE OMTHUKO-37I€KTPOHHOTO
ripubopa.

1. TIpyuemHas onTrueckas cucrema.

2. OOBEeKT 1CC/IeJOBAHMS.

3. VicTOYHUK U3/1yuyeHus.

4. TTepeparomas onTUyeckKas CUCTeMa.

5. IIpyeMHUK ONTUYECKOTO U3/TyUeHUs.

Ne 10 IIpouuTaiiTe TEKCT U yCTaHOBUTE TOC/e0BaTeTbHOCTD

YkakuTe MOPSAZOK SHEPTeTHUECKOTO PacyeTa JIa3epHOro JajibHOMepa.
1. Onpenenenue TpebyemMoro mopora YyBCTBUTE/ILHOCTH TIPUEMHUKA.

2. Pacyet roTepb 3HepryM B ONTHUECKHX /IeMEHTaX U Ha TPacce PacrpoCTPaHeHus!.
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3. BbIOOp MCTOUHUKA U3/TyUeHUs.
4. PacueT sHepruy Npuxozsiiieil Ha IpUeMHUK ONTUUEeCKOr0 U3/1yUeHusl.

5. B]:I60p MPpUEMHHUKA OIITUYECKOTO U3/TyUEeHMNS.

Ne 11 TIpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/IbHBINA OTBET U 3alIMIINTE apryMeHThI, 000CHOBBLIBAOIIHE BEIOOD

OoTBeTa
YKaxkute [JIMHBI BOJIH OIITUYECKOI'0o Aralida30Had

BapuanTel oTBeTa:
1.0t 1 HM m0 1 MM
2. 01 1 MKM 10 1 MM
3.0t 1 HM 710 1 MKM

4. ot 1 HM 70 10 MKM

Ne 12 TIpouuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIA OTBET

OnpeznenuTs /i IPHeMHUKA ONITHYeCKOT0 U3/Ty4YeHH s TTOPOroBkIi oToK (Pr) B monoce yacToT ot 40
110 52 MI'y, eciu NEP=6*10A(-9) B1/VI'y. OTBeT BbIpa3suTh B MKBT 1 OKPYIJIMTE [0 L€/I0r0 YMCIA.

ITIK-1.3 - CnocoGeH K pacuenmny, npoeKmupoeaHuio U KOHCMpyupoeaHuio 8 coomeencmeuu ¢ mexHuU4eCKum
3a0aHueM munoebix cucmem, npubopoe, demaeli u y3/108 Ha CXeMOMEXHUYECKOM U 3/1eMeHMHOM yPOBHSAX

Ne 1

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBH]’[BHBIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBI:IBaI-OIJ_[I/Ie BbI60p
OoTBeTa

HpI/IeMHI/IK OMNTUYECKOI'o U3/1IydyeHusd, IIpUHLIAIL paGOTLI KOTOPOTr'0 OCHOBAH Ha PeruCTpalii U3MeHEeHUs
3HEKTPHHECKOﬁ MoJiipyr3aliiii KpUCTaJl/la TIPpY €ro JIOKaJIbHOM HarpeBe U3jydyeHruemM

BapuanTel oTBeTa:

1. ONTHKO-aKKyCTHYeCKUI TPUEeMHUK ONTHUUeCKOTo U3/TyueHust
2. Tepmo3neKTprUeCKUid PHEeMHUK ONTUUYECKOTO U3/TyUeHUs
3. IlnpoanekTprye CKUM IPUEMHUK ONTUYECKOTO U3/TyUeHNs

4. ®oTo31eKTpUueCcKUil MPUEMHUK ONTUYECKOTO U3/TyUeH st

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET M 3alMIINTE apryMeHThbI, 000 CHOBBIBAOII[HEe BEIOOD
oTBeTa

ITpreMHUK ONTHYECKOTO M3/TyYeHHs, TPUHIIUI pab0oThl KOTOPOTrO OCHOBAH Ha PErMCTPALIMH U3MEHEHUsT
JC B MecTe KOHTaKTa Pa3HOPOAHBIX MPOBOJHUKOB TP €ro JI0KaJlbHOM HarpeBe H3/yueHreM

BapuanTel oTBeTa:

1. ONTHKO-aKKyCTHYe CKUY TIPUEMHUK ONTUYECKOTO U3/TyUeHNs
2. Tepmo3nexkTpruecKuii IpHeMHUK ONTUUECKOTO U3/TyUeHUs
3. IlnpoanekTprueCKUii IpUEMHUK ONTUYECKOTO U3/TyUeHHs

4. ®oTo3neKTpUueCKNi PUEMHUK OIITUYeCKOTO U3/TyUeHUst

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTe apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

ITpyueMHUK ONITUYeCKOTO U3/Ty4YeHus], IPUHLIMI paboThl KOTOPOTO OCHOBAH HA PETUCTpaIiuy W3MeHeHHUs
o0bema rasa MpH ero HarpeBe U3TydeHueM

BapI/IaHTbI oTBeTa:
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No 4

Ne 5

Ne 6

Ne 8

Ne 9

1. ONTHKO-aKKyCTHYeCKUI TPUEMHUK ONTHUeCKOTO U3/TyueHUst
2. TepMo3neKkTprueCcKUii IpHeMHUK ONTUUECKOTO U3/TyUeHUs
3. IlnpoanekTprueCcKUii IpUEMHUK ONTUYECKOTO U3/TyUeHUs

4. Ta30-00beMHbIN IPUEMHHK OTITUYECKOTO U3TyUEHHS

HpquTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTAIIINTE apTYMEHTHI, 060CHOBbIBaIOH_]I/Ie BI)I6OP
OTBETOB

K TernioBbIM NpreMHUKAM OMTUUECKOTO U3Ty4YeHUsI OTHOCSTCS
BapuaHnTsl oTBeTa:

1. BosiomeTpel.

2. ®oTOAMOLBI.

3. KanopumeTtpsl.

4. TTuposneKkTpruecKre TPUEMHUKH.

ITpounTaiiTe TEKCT, BEIOEPHTE MPABUIbHBIE OTBETHI U 3aIHIIINTE apTyMEHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

K dotosnekTprueckum mprueMHUKaM ONTUYECKOTO U3/TyUeHHsI OTHOCSTCS
BapuanTel oTBeTa:

1. BosomeTpel.

2. ®otoanobI.

3. @OTO3/1eKTPOHHBIE YMHOXKUTEJIU.

4. [TuposneKkTpuyeckre pUueMHUKH.

HPOQHTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alMUIINUTE apTYMEHTHI, OﬁOCHOBbIBaIOLL[I/Ie B]:I60p
OTBETOB

K dotoanekrprueckrM prueMHHKaM ONITUYECKOTO W3/TyUeHNs Ha BHyTpeHHeM (poTosddexTe
OTHOCSTCS

BapuanTel oTBeTa:

1. doTopesucTopel.

2. DoTOAMOLBI.

3. @OTO3/1eKTPOHHbIE YMHOXKUTEJIH.

4. ®OTO3/1eMEHTHI.
ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET

Onpegenuts TpeOyembiii NEP npuemHuka, pabotatoiriero B ronoce yactoT 30 KI'1, eC/id MOILHOCTB
TI0/Ie3HOTO CUTHAJA, PUXOJSILET0 Ha YYBCTBUTEBHBINA 3/IeMeHT TIpHeMHHKa paBHa 5 MKBT. TpeOyemoe
oTHoleHue curHaj/myM 10. OTeT Bbipa3uTb B HBT/I'U/A0.5 ¥ OKPYIVIMTB [0 11€JI0r0 YMcia.

[TpouuTaiiTe TEKCT U 3alUILIKTe Pa3BePHYTHI 000CHOBaHHBIN OTBET

OnpeienuTh yienbHY0 00HApPYKUTeTbHYI0 CTIOCOOHOCTh TIpUeMHUKa usnyuenus (D*), eciu ero
TOpOTOoBasi YyBCTBUTEMBHOCTE (D) coctapssier 22 HBT B nosoce yactor 22 kI'1. ITnomans
YyBCTBUTE/ILHOIO 3/1eMeHTa paBHa F=4*10A(-7) cm/2. OTBeT BbIpasuThb B (M-VI'1))/BT 1 OKpyI/IUTh [0
LIe/I0r0 YmucJIa.

IIpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

1. MouHoCTh U3/TyueHHs, U31y4aeMoro MajibIM yuyaCcTKOM ITOBEPXHOCTU eIMHUYHON M/I0IIau,
nusMmepsiercs B Br/m2.

2. MOIIHOCTb, NePEHOCHUMast ONITHUYECKUM U3/TyUeHHeM uepe3 KaKyr-T100 MOBepXHOCTh, U3MEPSIeTCS B
BT.
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3. MomHoCTh, NepeHocrMast u3jiyueHreM B HEKOTOPOM HarlpaB/ieHuH, u3Mepsiercs B B1/cp.
A. TToTok n3nyyeHwusl.
b. Cuna usnyuenus.

B. DHepretrueckasi CBeTUMOCTb.

Ne 10 IIpouuTaiiTe TEKCT ¥ YCTaHOBHUTE COOTBETCTBUE

1. Pa3MepHOCTh CreKTpaJbHOM M/IOTHOCTY MIOTOKA U3/Ty4YeHUs.
2. Pa3MepHOCTH CIIeKTpanbHOM TUIOTHOCTU SHEPTHH.

3. Pa3MepHOCTH CIieKTpaIbHOM SHepreTUueckoil CBeTUMOCTH.
A. Bt/MA3.

Bb. Bt/m.

B. x/™m.

Ne 11 TIpounTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/IeJOBAaTeTHHOCTD

YKka)kuTe MOPS/IOK C/le/JOBaHUS IUAIa30HOB ITKaJTbI 3/IEKTPOMAarHUTHOTO U3/TyUeHUsl OT HauMeHbITen
JUTMHBI BOJTHBI K HanOOJTbINEeH.

1. Buaumelii guamnasoH.

2. YO auaria3oH.

3. K puana3oH.

4. PeHTreHOBCKHH JHaria3oH.

5. Pagyvio auariasoH.

Ne 12 TIpouMTaiiTe TEKCT U yCTaHOBUTE TOC/e[0BaTeTbHOCTD

Ykakute TMOpsAA0K C/1e10BaHUA MMTPUEMHUKOB OIITUYECKOT'O M3/TyUeHHsS OT HaubOoJIbIIIeH
UYBCTBUTE/IbBHOCTH K HaMMeHbIIIeH

1. BosiomeTpsl.
2. KajopumeTpsl.

3. [InpoanekTpuueckre MPUEeMHUKHU.

IIK-1.4 - CnocoGeH onpedensimb mpe6o8aHus K /1a3epHbIM cucmemam ouCmaHyuoHHO20 30HOUPOBAHUS,
@bIOUpamb U oyeHU8aMb XapaKMepucmMuKu /1a3epHbIX UCIMOYHUKOG U NPUEeMHUKO8 ONMuy4ecKoz2o
u3/yueHust

Ne 1

HpquTaﬁTe TEKCT U YCTAHOBUTE IMOC/T1€40BaTe€/IbHOCTDb

YkakuTe MOPAZIOK CJIeJ0BaHKSI TIPUEMHHKOB ONITUYECKOTO U3TyYeHUsI OT HaubOo/TbIled WHEPIIMOHHOCTH
K HauMeHbIIIei

1. BosomeTpel.
2. KaymopumeTpsl.

3. [InposnekTpuyeckrie NMPUEeMHUKHU.
IIpouuTaiiTe TEKCT 1 YCTAHOBUTE COOTBETCTBHE

1. XapaKTepI/ICTI/IKa BbIpa’Karollds 3aBUCUMOCTb CUT'HdJ/Id Ha BbIXOZ € IIPUEMHHKA OT BEJIMYHUHBI
TMaJaroiiero rmoTokKa.

2. XapakTepHrCTHKa Orpe/esioiasi 3aBUCHMOCTb KPYTH3HBI TIpeobpa30BaHust TPHeMHHKA OT YaCTOThI
MOZY/IALMY IPUHAMAaEMOr0 U3/TyueHus..

3. XapaKTepI/ICTI/IKa OINMCBIBAKOT 3dBUCHMMOCTDb BBIXOAHOI'O CUT'HaJ/la IIPUe€MHHKaA, €ro IIyMOB U
HOpOFOBOﬁ YYBCTBUTE/JIbHOCTH OT BE€/IMYMWHBI MU TAIOLIETr0 HallpsDKeHUA.
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A. BosibTOBas XxapakTepucTrKa
b. YacTtoTHas xapakTepucTHUKa.

B. SHepFeTHHECKaﬂ XdPdAKTEPUCTHKA.

Ne 3 TIpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

K ¢dotosnexkTprueckrm mprueMHUKaM ONTUYECKOTO U3/TyueHNs Ha BHelllHeM (oTo3¢dekTe 0OTHOCATCS
BapuanTel oTBeTa:

1. ®oTope3ncTophI.

2. dotoamnobI.

3. @OTO3/1eKTPOHHBIE YMHOXUTEJIU.

4. ®OTO3/1eMEeHTBI.
Ne 4 TlpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
1. YnenbHast 0OHapyKUTe/IbHast CTI0OCOOHOCTb.

2. ITocTosiHHOY (pOHTa HapaCTaHUs.
3. Pabouee HaripspKkeHHe MTPHEMHHKA.
A. TToporoBeIii TapameTp.

B. DkcrtyaraljuoHHbIN TapaMeTp.

B. BpemeHHo# mapameTp.
Ne 5 TIlpouuTaiiTe TEKCT ¥ yCTaHOBUTE NOC/Ie0BaTeIbHOCTh

YKaKuTe TIOpSiZIOK CJ1e/J0BaHKs TPUEMHHUKOB ONTHUECKOTO U3/TyueHus OT HanubosIbIlel IPUHUMaeMOon
MOIITHOCTH U3/Iy4YeHus! K HalMeHbLLIeH

1. BosiomeTpel.
2. KayopumeTpsl.

3. [TupoanekTpryeckre IpUeMHUKU.

Ne 6 TIpouwTaiiTe TEKCT, BBIOEpUTE MPABUIBLHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOIIE BEIOOD
OTBeTa

[Tpeumymecta [13C-marpur 1o cpaBHeHrt0 ¢ KMOII-marpuiamu
BapuaHTsl oTBeTa:

1. Hu3kasi BemMurHa TEMHOBBIX TOKOB

2. IIpocToTa U3roToBieHUs

3. Huskoe sHepromnorpebieHue

4. Bo3sMOXXHOCTb UHTerpanuu ycuautesis U ALITT Ha KpycTa/un MaTpULibl

Ne 7 TIpounTaiiTe TEKCT, BbIOEpHTE MPaBHI/IbHBIE OTBETHI M 3alTMIINTe apryMeHTbI, 000CHOBBIBAOIIHe BEIOOD
OTBETOB

IMpeumymectsa KMOIT-Matpuiy o cpaBHeHuto ¢ [13C-marpuiamMu
BapuanTel oTBeTa:

1. Hu3kas BeJlMuMHa TEMHOBBIX TOKOB

2. [TpocToTa U3roToB/ieHUs

3. Huskoe sHepronotpebieHre
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Ne 8

Ne 9

4. Bo3MoxHOCTB MHTerparmu ycunurens 1 AL Ha kpucTant MaTpULibl

HquHTaﬁTe TeKCT, BBI6epI/ITe HpaBH]’[bHBIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBBIBaI-OI_L[I/Ie BbI60p
OTBeTa

3a cueT yero MpOMCXOAUT reHepallys 3apsifia Py BO3[eMCTBHY osie3Horo curHana B [13C-matpure
BapuaHnTsl oTBeTa:

1. DnekTporeHepali HocuTesnel 3apsza.

2. TepmoreHepary HocHTesnel 3apsza.

3. dororeHepaliyy HocuTesell 3apsza.

4. XemMmoreHepaluu HocuTesel 3apsija.

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBI/I]lBHbIﬁ OTBET U1 3allMIINTE apryMeHTEI, O6OCHOBI:IBaI-OLL[I/Ie BbI60p
OTBeTa

IMpuHIun geiictBus hoTope3ncTopa OCHOBaH Ha

BapuaHTsl oTBeTa:

1. CBoiicTBe BelljeCTBa U3MEHATH CBOIO TEIJIONIPOBOAHOCTD IO/ AeMCTBUEM U3/TyUeHus.

2. CBoliCTBe BellleCTBa U3MEHSITh CBOIO 3/71eKTPOOTPULIATeIbHOCTD MO/ AeUCTBUEM U3/TyUeHus.
3. CBoiicTBe Bell[eCTBa U3MEHSTh CBOI TVIOTHOCTD TIOZ, AeMCTBHEM U3/TyueHUs..

4. CBOICTBe Bell[eCTBa U3MEHATH CBOIO 3/IEKTPOTIPOBOAHOCTS TI0/, IefiCTBHEM U3/TyUeHusl.

Ne 10 TTpouuTaiiTe TEKCT, BHIOEPUTE MPABUILHBIE OTBETHI M 3alMIIIMTE aPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB
YBenuueHue YyBCTBUTELHOCTH OOJIOMETpa OCYIIeCTBIISFOT

1. 3a cyer yBe/mMueHus pasmepa IIPUEMHOIO 3J/IeMeHTa.
2. 3a cueT BaKyyMHUPOBaHUS YyBCTBUTEJILHOIO CJIOS.
3. 3a cueT NpUMeHeHUs] TOHKUX COeIMHUTETbHBIX TPOBO/OB C MaJIol TeMJIONPOBOJHOCTHIO.

4. 3a cyeT UCTIOb30BaHUs 3dlIUTHOI'O CTEK/Id.

Ne 11 TIpounTaliTe TEKCT 1 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIM OTBET

OnpezenuTs A/ IpYeMHHUKa ONTHYeCKOro U3/ay4yeHHsl TOporoBeld NoTok (Pr) B monoce yactoT ot 30
110 62 MI'y, ecii NEP=6.5%10A(-9) B1/vVT'1l. OTBeT BeIpasuTh B MKBT U OKPYIVIMTH /0 L|€/IOT0 YKC/Ia.

Ne 12 TIpouuTaiiTe TEKCT U 3aIUILIUTE PAa3BePHYThI 000CHOBAHHBIN OTBET

OnpenenuTh yenbHY0 00HAapyKUTeMbHYIO CTIOCOOHOCTb TIpUeMHUKa usnyuenus (D*), ecnu ero
TIOPOTOBasi UyBCTBUTENBHOCTE (Pr) cocTaBsier 12 HBT B mosioce wactot 32 kI'1]. [nomags
YyBCTBUTE/ILHOIO 3/1eMeHTa paBHa F=3*10A(-7) cm/2. OTBeT Bbipa3uThb B (M-VI'1])/BT 1 OKpyI/IUTh [0
LIeJI0r0 YMCIa.
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