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(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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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)

11.03.01 PaguoTexHuKa
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa O8 DJIEKTPOTEXHUKA
O6pa3uor Anekceit HukonaeBrd, ctapiivii pernojaBareb

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel 08 JJIEKTPOTEXHUKA

3aBepytomui kadeznpoii Marsees I1.B., K.T.H., foL.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N4 PAINOISJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUA

3aBepaytommii Kadeapoii Crpaxos C.1O., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
PAINOMATEPHAJIBI 1 PAINOKOMIIOHEHTBI

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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OTIK-2 — CriocobeH CaMOCTOATEHHO TIPOBOJUTh SKCIIEPUMEHTA/IbHbIE HCCeIOBAaHUA U UCTO/Ib30BaTh
OCHOBHBIE TIPHEMBI 00pabOTKU U TIPeCTaB/IeHUs TIOTYYEeHHBIX JJaHHBIX
OIIK-3 — CriocobeH MNpUMEHSITb MEeTOAbI MOKMCKA, XpaHeHus, 00pabOTKH, aHa/aM3a W IPe[CTAB/IE€HUS B

TpebyeMoM dopmare MHGOPMALMK U3 PA3TMYHBIX NCTOYHUKOB 1 0a3 JaHHBIX, COO/IIOZast IPU 3TOM OCHOBHBIE
TpeboBaHMsT THPOPMALIMOHHOM Oe30MacHOCTH

@DopMHUPOBaHUIO KOMITETEHLIUH CITY)KUT AOCTYDKEeHHe C/lefyIOLINX pe3y/isTaToB 00pa3oBaHust:
OIIK-2

3HAHUA:

OCHOBHBIX (pri31YeCKUX sIBJIEHUH U 3aKOHOB 3/1eEKTPOTEXHUKH U UX MaTeMaTH4yecKoe OIHCaHue;

- THTIOBBIX CTaH/JapTHBIX IPHOOPOB yCTPOKCTB, arraparoB, MPOrPaMMHBIX CPe/ICTB, UCTIO/Ib3YeMbIX TIPH
3KCIIePUMEeHTa/IbHBIX UCC/Ie[J0BaHHUSIX. ;

YMeHUs:
BBISIB/IATE (M3MUECKYIO CYIIHOCTh SIBJI€HWM U TPOLeCCOB B YCTPOMCTBax pasnuuyHoi (u3ndeckou
NIPUPOZIBl U - - PacCUMTBHIBAaTh PEKUMbI PAOOTHI 3/1EKTPOTEXHUYECKUX YCTAaHOBOK PA3/IMYHOrO HasHAueHWs,

OTIPeZIeNSITh COCTaB OOOPY/IOBaHWS W €ro MapaMeTphl, CXeMbl 37EKTPOTEXHUUECKUX OOBLEKTOB BBITIONHATD
MPUMEHUTETEHO K HUM TIPOCThIE TEXHUYECKHE PACUETHI;

- TIPOBOJIUTH SKCIIEPUMEHTHI MO 3a/IaHHBIM METOJUKAM C TOC/IeAyloiel 06paboTko U aHaIu30M
pe3y/IbTaToB B 00/1aCTH 3/1EKTPOTEXHUKHU. ;

* HaBBLIKU:;

HABbIKU:

aHa/M3a (GHU3UUeCKUX SIBIEHUH B 3/IEKTPUUECKUX YCTPOMCTBAX, 00bEKTaX U CUCTEMAX;

- paboThI € IPUOOpaMK ¥ YCTAaHOBKAMM /ISl SKCTIEPUMEHTA/TbHBIX UCC/Ie/[OBaHHH;

- WUCTO/b30BAHUS MPUK/IAJHBIX MTPOTPaMM U CPE/ICTBAMU aBTOMATH3MPOBAHHOTO TIPOEKTUPOBAHUS MPU
pelleHNH UHXKEHEPHBIX 3a/1au 110 3/IeKTPOTEXHUKE. .
OIIK-3

3HAHUS:

-00IIMX CBe/IEHNH O CTPOEHUU MaTepHaJsioB;

- 00X CBeIEHUHA O TMOMYNPOBOJHUKOBBIX, TPOBOJHUKOBBIX, [UIIEKTPUUECKMX WM MAarHUTHBIX
Marepuanax u ufievsx;

-CBeJleHH 00 3/IeKTPOMOHTa)KHBIX U3/IeJTUSX;

-Ha3HAUYEHUs], BUJIOB U CBOWCTB MaTepHasIoB.;

YMeHuUsi:

- BbiOMpaTh MaTepWiajbl Ha OCHOBE aHalM3a WX CBOWCTB [ijii KOHKDETHOTO TIDUMEHEeHUs! B
PaJIM03JIEKTPOHHBIX YCTPOUCTBAX;

- ToZIbUpaTh M0 CIIPABOYHLIM MaTeprasiaM PaZIMOKOMITOHEHTHI /IS 3/IEKTPOHHBIX YCTPOUCTB.;

HABbIKU:

TI0/Tb30BaHUS

- MOJIe/IIMU TIACCUBHBIX PaJIMOKOMIIOHEHTOB, UCTIO/Ib3YEMBIX B PaJJMOTEXHUKE;

- METO/]JaM1 PacyéTa OCHOBHBIX XapaKTEePUCTHK TTACCUBHBIX PaIiOKOMIIOHEHTOB;

- METO/I0/IOTHEN UCITI0/Thb30BaHMS arapaTyphl /it U3MepeHus paJMOTeXHUUYeCKUX T[erek,

COfiepyKaliX MacCUBHBIE Pa/IMOKOMIIOHEHTHI;

- TUIOBBIMM TIPOTPAMMHBIMU CpPE€/ICTBAMH [IJi1 aBTOMAaTU3al[Ui TPOEKTUPOBAHUA M MOJeTUPOBAHUS
MAaCCUBHBIX PAJIUOIEKTPOHHBIX Pa[HOKOMITOHEHTOB;

- METOZIAMH, HEOOXOAMMBIMH /IJ1s1 BbIOOpa 371EMEHTHOM 0a3bl U KOHCTPYKTOPCKUX PelleHUH

C YY6TOM TpeOOBAaHUM YCTOMUHMBOCTH K BO3JEHCTBUIO OKPY>KalOIIel Cpeibl, 371eKTPOMArHUTHOU

COBMECTHMOCTH Y TEXHOJIOTUYHOCTH;

- CTaTUCTUYECKMMH METO/IAMHU aHa/IM3a U METO/IAMH OTITUMH3AIIAU MTACCUBHBIX PAaZIMOKOMITOHEHTOB. .



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa PAITMOMATEPUAJIBI 1 PAIMOKOMIIOHEHTDBI sBnsieTcst JUCLUIVIMHON

o0s13aTeIbHOM yacTH 6;10Ka 1 MporpaMMbI IOATOTOBKY 110 HarpaBieHuto 11.03.01 PaduomexHuka.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS

MATEMATUKA, THOOPMAIIMOHHBIE TEXHOJ/IOI'IU 11 ITPOI'PAMMMPOBAHUE, ®PU3NUKA.

Copiep>kaHue JUCIUTUIMHBI SIBAISIeTCST OCHOBOM it ocBoeHus aucuuriiud: BBIYMAC/IMTE/IbHBIE

YCTPOVICTBA I CUCTEMBI, KOMIIBFOTEPHBIE TEXHOJIOT IN.

HpegBapHTeﬂbele KOMIIeTeHLIH, CCI)OPMI/IPOB&HHLIE y 06yqa}0Luer 0Csd A0 HadaJ/la U3ydyeHud JUCLHUIIIMHBIL

OTIK-1 — CriocobeH UCTOMb30BaTh MOIOXKEHMS, 3aKOHBI U METO/Tbl €CTECTBEHHBIX HAYK U MaTeMaTHKH
JLIs pellieHys 3a/ia4 UH)XKeHepHOU [lesiTelTlbHOCTH

OITK-2 — CniocobeH caMOCTOSTeTHHO MPOBO/IUTE IKCIIEPUMEHTA/TbHBIE UCC/Ie/JOBAHUS U UCTIOb30BaTh
OCHOBHBIE TIpHeMbI 00pabOTKY U TIPeACTaB/IeHNs TIOTyYeHHBIX JaHHBIX

OIIK-3 — CriocobeH MPUMEHSITh METOABI MTOVCKa, XpaHeH!sT, 00pabOTKY, aHa/M3a U MpeJCTaBlIeHus B
TpebyeMoM popmare WHPOPMAILIMK U3 PA3TMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOJTIO/as TPy 3TOM
OCHOBHbIe TpeOOBaHUS MHPOPMAIMOHHOH 6e30MacHOCTH

OTIK-5 — CriocobeH pa3pabaThiBaTh arOPUTMbI M KOMITbIOTEPHBIE TIPOTPAaMMBI, TIPUTO/IHbBIE [I7Is
MpaKTU4YeCKOro NMpUMeHeHUs

IMK-93 — CriocobeH reHeprpoBaTh HOBLIE WU [Ijis pellieHus 3aad [u)poBOH SIKOHOMUKH,
abCcTparupoBaThCs OT CTaHJAPTHBIX MOJie/iel, TIepecTpanuBaTh CJAMKUBILHECS CTIOCO0B! pellieHus 3a/1auy,
BBI/IBUTAaTh a/IbTePHATUBHbBIE BADUAHTHI IEHCTBHU C 11e/1bI0 BEIPAOOTKH HOBBIX OMTUMATLHBIX
aJrTOPUTMOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O
BCET'O
JIekuun

JIabopaTopHbIit
NPaKTHKYM

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-2

OIIK-3

Paszpen 1. OcHOBHbIe NOHATHA U onpe/esieHuss. OCHOBHbIE TIOHATHS U
3 onpe/iesienyst. MeTo0/10rust HOCTPOeHUs JUCLUILIMHBL. CTpoeHHe BelljecTBa. 8 2 2
3oHHast Teopust TBeporo Tesa. Knaccrdukanus an1ekTpopagruoMaTepruaos.

Paspen 2. ITpoBoaHHKOBBIe MaTepHanbl. Knaccudukanys. XapakTepUCTUKH.
3 MaTEpI/IaI'lbI BBICOKOM TIPOBOJUMOCTH. MaTepMaan BBICOKOI'O COIIPOTUBJ/IEHUS.
MaTepHa}IBI CIlenrajbHOro Ha3HAYeHus.

18 6 3

12

20

20

Paspen 3. ITonynpoBogHuKoBEIe MaTepHasibl. CBOMCTBA U XapaKTePUCTUKU.

TpoBoanMocTb. DpdeKTsI B ITOMYNPOBOAHKUKAX. [Tomydenue. [IpocTbie 1 GUHapHbIe
T0JTyTIPOBO/IHUKY. TIpriMeHeHue.

44

12

32

20

20

Paspen 4. lmanekTpuyeckue Marepuanbl. CBOMCTBA U XapaKTePHUCTHUKH.
TlaccrBHbIe U aKTUBHbIE JUSIEKTPUKH. Ma‘repuanbl KBaHTOBOM 3/IEKTPOHHUKH U C
onTruyecKumH ddexTamMu. DKCIUTyaTal{IOHHbIE CBOICTBA JU3IeKTPHKOB.

19

12

25

25

Tucrepesuc. [Totepy sHepruy. MarHUTOCTpUKLUS. BisiHue TerioBoi u

Pa3pen 5. MarHuTHbIe MaTepHasibl. OCHOBHbIe CBOIMCTBA. AHM30TpOMNUsl. [JOMeHbI.

MeXaHW4eCKOH 06])360'1'}(1/[ Ha CBOMCTBa. HPHMEHEHI/IE, Marnutomsrkue Marepua’ibl.

19

MarHuToTBep/ible MaTepuallbl.

12

25

25

Bcero 3a 3 cemectp

108 34 17

17

74

100

100

Bcero no AucCHMIUIMHE

108 34 17

17

74

100

100

3.2. JIaGopaTopHbIii NPaKTUKYM

Ne
n/n

Homep u HauMeHOBaHUe pa3jiesa
JUCIMITAHBI

Tema /1a00paTOPHOro NpPakTHKyMa

O0mnemMm, ayp.
4acoB

Marepuasbl.

Paspen 2. IIpoBogHUKOBEIE

VccnenoBanye 31eKTpUYeCKUX CBOMCTB
TPOBOJHUKOBBIX MaTepHaioB

3

MaTepuasbl.

Pazpen 3. TTonynpoBOAHUKOBBIE

1.UccnenoBaHue CBOMCTB TePMOPE3HCTOPOB

2.ViccnesoBaHMe CBOMCTB BApUCTOPOB

3.ViccnezoBaHye CBOKCTB (hOTOPE3UCTOPOB

[Tpuem s1abopaTopHBIX PaboT

D (U |WN|

MaTepuasbl.

Pazpen 4. luanekTpuueckue

I/ICC]'Ie,E[OBaHI/Ie CBOMCTB CErHETO3/IEKTPUKOB

W ININ|ININ

Pa3gen 5. MaruuTHble MaTepraIsbl.

MarepraoB

VccrnenoBaHue CBOWMCTB (heppOMarHUTHBIX

Bcero 3a 3 cemectp

17

3.3. CamocronaTenbHast padora crygenra (CPC)

Homep n
HauMeHOBaHHe
paspena
JAUCLIUTIUHBI

CopepkaHue yueOHOro 3aJaHus

Oo0neMm,
4acoB

Pazgen 1. OcHOBHBIE
TTOHATUS U
ompe/iesieHusl.

I/I3yan-OTCH " MOBTOPSAIOTCA OCHOBHBIE ITOHATUA MaTepHa/I0OBeeHMs I10

CTPOEHUIO BeIeCTRa.

Pazgen 2.
[IpoBogHHKOBBIE

MaTepuasbl.

W3yuaetcs knaccudukaiysi, CBONCTBA, apaMeTphl BCeX

MPOBOAHWKOBBIX MaT€pHaJioOB.

V3yueHre TeOpeTHYeCKOT0 MaTepHraJa 1o UCCIeS0BaHHIO

SJIEKTPHUYECKUX CBOMCTB MPOBOAHWKOBBIX MaT€pPHAJIOB.

I'pamMOTHBIE PaCUEThI, BBIBOZBI U TIPABUIbHOE 0opMIIeHHe TabIuLl U

rpaMKoOB TI0 MpoJesIaHHoM pabore.

Pazgen 3.
[TonynpoBOgHUKOBLIE

MarepuaJlbl.

V3yueHue TeopeTHUECKOTO MaTepraJa 1o UCCIeIOBAHUIO CBOMCTB

TepMOPEe3UCTOPOB, BADUCTOPOB U (hOTOPE3KWCTOPOB.

12

N3yuaeTcs knaccudukaiys, CBOMCTBa U apaMeTphl

6

12
30962




L— TMOJ/yIPOBOJHUKOBBIX MaTepUasoB. —
v I'paMOTHBIE PACUEThI, BBIBO/[bI H MPABU/IbHOE OopMIeHHe TabuL] U 8
rpadUKOB 10 TIPo/e/IaHHOM paboTe.
N3yuaetcs knaccrudukaiivisi, CBOMCTBA U NapaMeTphl TUIeKTPUUeCKUX
8 MarepuasoB. DIeKTPOU30JISLIMOHHbIE MaTepUasibl. KOH/ieHCaTopHbIe 4
Pa3zen 4. Marepuasnbl. AKTUBHbIE U3/IEKTPUKH.
9 Husnekrpuueckre  |['paMOTHBbIE PAaCUETHI, BLIBOABI U TIPABUIbHOE 0(hopMIIeHUe Tab/HIL U 4
MaTepraJIbl. rpaHUKOB 10 TIPO/e/IaHHOM paboTe.
10 N3yueHue TeopeTHUeCKOro Marepuasia o UCCcaeJoBaHUI0 CBOUCTB 4
CerHeT03/IeKTPUKOB.
N3yuaeTcs kmaccudukariysi, CBOMCTBA U MapaMeTPbl MarHUTHBIX
11 MarepuanoB. HamarHnuvBaHue, mepemMarHuuvBaHue, 4
Paszen 5. pasMarHUYMBaHHEe MarHUTHBIX MaTepUasioB.
12 MarauTHbIe I'pamoTHBIE PACUETHI, BBIBOJII M TIPABH/TbHOE odopmiieHye Tabumi u 4
MaTepuabl. rpadUKOB TI0 TIPO/ie/IaHHON paboTe.
13 N3yyeHue TeopeTHUeCKOro Marepuasna Mo UCcaeJOBaHUI0 CBOVCTB 4
(heppOMarHUTHBIX MaTepUasoB.
Bcero 3a 3 cemectp 74
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
123 4 5 6 7 89|10 11 12/13(14 15 16| 17
Oru. 1o JIP, JIP, OTu. 110 JIP, OTu. 110 OrTu. no
3 JIP P ap TP JIP| P TP JIP TP [P|3au.

YcnoBHbIe 0003HAUEHUS:

TP — nuarHocTuyeckasi pabora;
JIP — naboparopHast pabora;
Ortu. o JIP — otuet 1o JIP;

3d4. — 3ay4erT.

TeKyluii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIbI B
cnenyromux dhopmax:
[TMarHoCTUYeCKasi pabora;
yabopaTopHasi paboTa;
oruer 110 JIP.

HpOME)KYTO‘lHaﬂ dTrTecTalus IIPpOBOJUTCA B (l)OpMaXZ
3a4yert.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . MUKpO- ¥ HAaHOTeXHOJIOTUU B 371eKTpoHuKe. Hamvuuk: W3n-s8o KBI'Y, 2011, s51. pec.
2. . Dnekrpopasavomarepuanel. CII6.BT'TY "BOEHMEX" um. . ®. YcrunHosa, 2012, 351. pec.
3. B. M. IIpotueHko. . PaguomMatepuasisl 1 paguokommnoHeHTsl. CI16. BT TY "BOEHMEX" um. /1. @.

YctuHoBa, 2011, 351. pec.
4. B. M. IIpoTueHKo. . PagromaTepuassl U paarokommnoHeHTsl. CI16. 5T TY "BOEHMEX" um. 1I. ®.
YcruHoBa, 2011, 165 3k3.
. I. A. TarapHukoBa, E. B. KopoTkos, A. C. Jloumikuii. . OnekrpopagroMareprasl. CI16.BI'TY
"BOEHMEX" um. . ®@. Yctunosa, 2000, 80 3ks.
6. C. A. T'yces, A. H. O6pa3ioB. . dnekrpopaguoMareprasibl U KoMmroHeHTsl. CI16.BT'TY "BOEHMEX"
uMm. [1. ®. YcrruHoBa, 2016, 126 3k3.
7. FO. M. ITsatun, A. M. YepHssckas, P. A. Biagumupckuii. . Marepuasbl B IpHOOPOCTPOEHUH U
aBToMatuke. M.: MawvHocTpoeHnue, 1982, 5 5k3.

ul

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:

1. . HaHocTpyKTypHI B 21eKTpoHrKe 1 ¢oToHMKe. M.: Texnocdepa, 2010, 2 3k3.
2. K. C. Tlerpos. . Pagriomarepuasibl, pa[MOKOMITIOHEHTHI U 3ieKTpoHuKa. CII6.: TTurtep, 2003, 1 3k3.

5.3. Ilepuoguueckue u3gaHus:
1. Pagnorexnuka — X XI Bek.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", He0OXOAUMBIX /171sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/book — 3BC Jlans;.
CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAaHHBIX:
1. https://rusneb.ru — HatroHnaneHast yieKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBAaHUM.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHMOPMaIMOHHBINM TIOPTaI TEXHUUYECKOTO peryvpoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBeHHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMalioHHBIN TTOpTasl ITPaBoBOi WHGMOPMAaI[HH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpeOyeTcsi.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

1. 'nTepakTyBHas fOCKa.

6.2. JlaGopaTopHbIe 3aHATHUA:

. BonsTmetp B7-22;

. T'eneparop I'3-123;

. Ocuunnorpad C1-4856;

. Uctounuk niutanust TEC-14;
. I'eneparop I'3-109;

. [Tpu6op I1-301/2;

. IIpoekrop;

. IHTepakTHBHAas fOCKa.

OO UT A WN -

6.3. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAILlEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHET, rpeiHa3HaueHHbIe
[I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
PAJVIOMATEPUAJIbI 1 PAIMOKOMIIOHEHTBI

AnHoTanusa paboueii nporpaMMsl

Ouctuminna  PAAZUOMATEPHUAJIBI WU PAJUOKOMIIOHEHTHBI siBnseTcs  AUCLIATIMHOM
obsa3arenbHONM uacTH 0/0ka 1 TiporpaMMbl TIOATOTOBKM IO HampasiaeHuto 11.03.01 PaduomexHuka.
HOucruruivHa peanusyercs Ha dakyabrete O EcrectBenHoHayunblit BI'TY "BOEHMEX" um. [1.®. YctuHOBa
kadeapoit 08 DJIEKTPOTEXHUKA.

JucuunivHa HallesleHa Ha (popMUpOBaHKe KomnemeHyuli:
OIIK-2 CriocobeH C€aMOCTOSITeNIbHO TIPOBOAWTL SKCIIepUMeHTalbHble HCCAe[0BaHUS U HCIIOIb30BaTh
OCHOBHBIe TIprieMbl 00pabOTKH U Ipe/iCTaBIeHHUs TTOTyUeHHBIX IaHHBIX;
OTIK-3 CriocobeH MpUMeHATh MeTO/IbI TIOWCKA, XpaHeHHUs, 00pabOTKY, aHa/M3a U Mpe/ICTaBleHus B TpebyeMoM
¢dopmare nH(OpPMaIMK U3 Pa3IMUHBIX UCTOUHUKOB U 0a3 JaHHBIX, COO/IIO/asi TIPU 3TOM OCHOBHBIE TPeOOBaHUS
MH(pOPMaLMOHHOY 6e30MacHOCTH.

Co;[epx(aHHe AVCHUITIMHBI OXBaTbIBaeT KPYI' BOIIPOCOB, CBA3dHHBIX C MaTepHa/laMH, HCII0/Ib3yeMbIMU B
JJIEKTPOTEXHUKE, DPAAUOTEXHUKE W IJIEKTPOHHUKE. HOMeHKJ'IaTypa, 3J'IEKTpOCl)I/IBI/I'»IeCKI/Ie CBOﬁCTBa, MEeTO/bl
TOJIy4Y€eHMsl, XapaKTePUCTHUKU U 0b/acTi ux MMpUMeHeHUs, KJ'IaCCI/ICl)I/IKaL[I/IH 1 MapKHPOBKaA.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
¢ naboparopHas pabora;
e oruer 1o JIP.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 3aueT.

OO01jast  TPYyI0EMKOCTb OCBOEHHUSI [AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MIpelyCMOTPEHbI JIEKIIMOHHBIe 3aHsTHS (17 4.), maboparopHelii mpakTikyMm (17 4.), camocTosTe/ibHas paboTa
cryzeHrta (74 4).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
PAJJMOMATEPUAJIbI 1 PAIIMOKOMIIOHEHTBI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS 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.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnjyemas iuTeparypa uac

Pa3;(e11 1. OcHOBHBIE TIOHATHUA U orpeae/1eHus.

. Dnekrpopaauomarepuassl; CI16. 5T TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2012
)

B. M. Ilpotuenko. . Paguomarepuansl u
paguokomronenTsl: CII6.BI'TY
"BOEHMEX" um. [I. ®@. YctuHosa, 2011

W3yuaroTcst U NOBTOPSIIOTCSL OCHOBHBIE TIOHATHUS (1)
MaTepura/ioBe/ileHus 110 CTPOEHHIO BelljeCTBa. . MUKpO- ¥ HAaHOTeXHOJIOTUU B
anekTpoHuke: Hansuuk: U3a-so KBIY,
2011 (Bce)

B. M. IIportuenko. . Paguomarepuasl u
paguokomronenTsl: CI16.BI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2011
o)

Wroro no pa3geny 1 6
Paspen 2. IlpoBogHUKOBBIE MaTepHaJbl.

K. C. ITetpos. . Pagromarepuarnsi,
. PaJMIOKOMITOHEHTHI U 3eKTpoHrKa: CII6.:
N3yuaetcs knaccudukarusi, CBOMCTBa, MapamMeTphbl TTurep, 2003 (Bce)

BCEX TPOBOJIHIKOBBIX MaT€pPUATIOB. B. M. IIpoTuenko. . Paguomarepuassl 1
paguokomionenThl: CI16.BI'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2011
(2-3)

. Dnekrpopaauomarepuassl: CI16.5TTY
V3yueHuie TeOPeTHUECKOTO MaTepuara 1o "BOEHMEX" um. [I. @. Ycrutosa, 2012
WCCJIelOBaHUIO /1eKTPUUECKHX CBOMCTB (Bce) 6

MIPOBOJHUKOBLIX MaTepHaJioB. B. M. [IpotueHko. . Paguomarepuarel 1
paguokomiioHeHTwl; CI16. BT TY

"BOEHMEX" um. [I. ®@. YctuHoBa, 2011
(Bce)

C. A.Tyces, A. H. O6pa31ios. .
DJeKTpopasroMaTeprasl 1
kommoHeHThl: CT16.BTTY "BOEHMEX"
uM. []. @. YctrHoBa, 2016 (1)

FO. M. ITatun, A. M. YepHsaBckag, P. A.
Biagumupckuii. . Marepuasisl B
MpUOOPOCTPOEHHUU U aBTOMATHKe: M.:
MammHoctpoenue, 1982 (Bce)

I'pamoTHBIE pacuéThl, BEIBOAbI U TPAaBU/IBHOE
odopmiieHre Tabaui] ¥ rpaUKoOB TIO TIPOfieTaHHON
pabore.

Wtoro mo pa3neny 2 12
Pazgen 3. IlosrynpoBogHUKOBBIE MaTepHasbl.

I
11 30962




N3yuenre TeopeT4eCKOro Marepuasa 1o C. A.Tyces, A. H. O6pa31ios. . 12
WCCJIeIOBAaHUIO CBOMCTB TEPMOPE3UCTOPOB, DnekTpopauoMarepuabl U
BapUCTOPOB U (JOTOPE3UCTOPOB. kommoHeHThl: CI16.BTTY "BOEHMEX"
N3yuaeTcs knaccudukariys, CBORCTBA U um. [I. ®. Yerunosa, 2016 (2-4) "
rapaMeTphbl [OIyNIPOBOAHUKOBBIX MaTepUasloB. . HaHOCTpYKTYpBI B 3/1€KTPOHUKE U
dotonmke: M.: Texnocdepa, 2010 (Bce)
I'pamMoTHBIE PacuéThl, BLIBOZBI M IPAaBUTEHOE B. M. IIporueHKo. . PajioMarepyaibl 1
oopmieHre TabaUL] U TPaUKOB 110 NPOeaHHOM paguokomnonenTsl: CI16.BI'TY 8
pa6ore. "BOEHMEX" um. I. ®@. YctuHoga, 2011
3
Wroro no pasgeny 3 32
Paszpen 4. IlusneKTrpudecKkue Marepyaisbl.
C. A.Tyces, A. H. O6pa3rios. .
N3yuaetcs knaccudukalys, CBOMCTBA U OJeKTpopajuoMarepyuaisl U
rapameTphl AU3/IeKTPUYECKMX MaTepHaroB. komrioHeHThI: CI16.BI'TY "BOEHMEX"
OJIeKTPOU30/IALMOHHEIE MaTepHaibl. um. [I. @. Ycrunosa, 2016 (5) 4
KoHzieHcaTopHbIe MaTtepyasbl. AKTUBHEIE . Onekrpopaguomarepuanst: CI16.5I'TY
[IM3/IEKTPUKH. "BOEHMEX" um. I. ®. YcTuHoBa, 2012
(Bce)
B. M. IIpotuenko. . Paguomarepuansl u
['paMOTHbIe PaCcUEThI, BBIBO/[bI U ITPABUTBHOE pagrokomnonenTsl: CI16.5I'TY
odopmienre Tabmul] 1 rpadukos 1o npogenanHoii| 'BOEHMEX" um. [I. ®. YctuHosa, 2011 4
pa6orTe. 4)
B. M. IIpotueHko. . Paguomarepuanel 1
N3yueHne TeopeTrueCKOro MaTepHaria 1o PamMOKOMMONeHTLL: CTI6.BI'TY
o "BOEHMEX" um. [I. ®@. YctrHoBa, 2011 4
WCC/IeIOBAaHUIO CBOMCTB CE€THETOIEKTPUKOB. )
Wroro no pa3peny 4 12
Paspen 5. MarHuTHBIe MaTepHasbl.
K. C. IleTpog. . PagriomaTepuarsl,
. PaZIOKOMITOHEeHTHI U 3meKTpoHuKa: CII6.:
N3yuaeTcs knaccudukariys, CBORCTBA U TTurep, 2003 (sce)
T1apaMeTpbl MATHUTHDBIX MATEPHATIOB. I'. A. TarapuukoBa, E. b. KopoTkos, A. C. 4
HamarHnuuvBaHue, TiepeMarHuuriBaHue, JTOUIMLIKHIE. . DNeKTPOPaHOMATePHAIBL:
pasMdriHn4rMBaHH€ MarHUTHBIX MaTepHaJioB. CH6BFTy "BOEHMEX" um. L[- D.
YctuHoBa, 2000 (BCe)
B. M. IIpotuenko. . Paguomarepuarsl 1
paguokomronenTsl: CII6.BI'TY
I'paMoTHBIE PaCcUéTHI, BBIBOJBI M PAaBU/IbHOE "BOEHMEX" um. [I. ®. Ycrunopa, 2011
odopmenye Tabaui| ¥ rpadHKOB I10 IPO/[eIaHHON (5) 4
pabore. C. A.Tyces, A. H. O6pas1ios. .
D/eKTpopaiuoMaTepyasbl U
kommioHenTel: CI16.BT'TY "BOEHMEX"
uMm. 1. ®. YcruHosa, 2016 (6)
N3yuenue TeOPeTHUeCKOro MarepHaa rno FO. M. TTatun, A. M. Ueprssckas, P. A.
WCC/e/JOBaHUIO CBOMCTB (heppOMarHUTHBIX BJia/MHpCKHiA. . MaTepiassl B 4
Marepuasos. MpUOOPOCTPOEHNH M aBTOMATHKe: M.:
MarmmmHocTpoenue, 1982 (Bce)
Wroro no pa3geny 5 12

12

30962




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
PAJJMOMATEPUAJIbI 1 PAIIMOKOMITIOHEHTBI

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e jyabopaTopHasi paboTa;

e otueT 1o JIP;

e 3aueT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

JIaGopaTopHas pabora

[Joryck K BbITIoHeHuUto JIP IpOMCXOAUT MPU YC/IOBUM HaTMUMS Y CTYZIeHTa [euaTHOM BepCun
TUTY/ILHOTO JIUCTA OTUETa 1o 1abopaTopHOM paboTe U Mocsie MPOBEPKH MOATOTOBIEHHOCTH K BBITIOTHEHHUIO
paboThI MO 33/JaHHOM TeMaTHKe B opMe TeCTUPOBaHuUs. TeCT COCTOUT U3 5 BOMPOCOB U BBIIAETCS Ha 3aHATHU.
Bpewms Ha otBeT — 10 MuUHYT. Kakziblii BOIIpOC OL|eHMBAeTCs 10 KpUTepHio «I1paBU/IBHO - HeMPaBUILHOY.
Pe3ynbTaT TeCTUPOBAHUS OLIEHUBAETCS 10 5 OabHOM crcTeMe:
* 2 1 3 NMpaBWIbHBIX OTBETOB — Min, 3, 6asia;
* 4 MpaBU/IbHBIX OTBeTa — 4 Oasna;
* 5 MpaBW/ILHBIX OTBETOB — Max, 5, 6asioB.

OTuet no JIP

OrtueT no slabopaTopHo# paboTe mpeCTaBAsIeTcs B popMare, IpeAyCMOTPEHHOM 111a0/I0HOM OTYEeTa 1o
naboparopHo#i paboTe. 3alUTa OTYeTa MPOXoAUT B (hOpMe /I0K/IaZia CTY/IeHTa TI0 BBITIOIHEHHOW paboTe
OTBETOB Ha BOMPOCKI TPETo/jaBaTe/is.
B ciiyuae ecsii oopmieHHe oTUeTa U MOBE/IEHHE CTY/ieHTa BO BPeMsI 3alI[UThl COOTBETCTBYIOT YKa3aHHBIM
TpebOBaHUAM, CTYZEHT M0ayJYaeT MaKCUMa/IbHOe KOJTMUeCTBO OaslioB.
OCHOBaHUSIMU /TSI CHYPKEHUS OL{eHKU SIBJISTFOTCS:
* HeOpEXXHOE BBITIO/THEHHE,;
* HU3KOe KaueCTBO rpaduueckoro Marepuana (HeBepHhI BbIOOD MaciTaba uepTeskeid, OTCYTCTBHE yYKa3aHUsI
e/TUHUL] N3MEPEHUs Ha rpaduKax);
OTuet He MOXKET ObITh TIPUHAT U MOJJIEXXUT Z0paboTKe B Cyyae:
* OTCYTCTBUSI HEOOXOIUMBIX Pa3fiesioB,;
* OTCYTCTBUSI HEODXOIUMOr0 rpauueCKoro MaTepuara;
* HEKOPPEKTHOM 00pabOoTKHU pe3y/IbTaTOB U3MePEHHH.
ITo pe3ynbTaTaM BCEX BBITIOTHEHHBIX JTA00PAaTOPHBIX PadOT CTABUTCS UTOTOBAs OI[eHKaA M0 MATHOAITLHON
CHUCTEME.
Orienka umm 6astbl 3a 1JabOpaTOpHYO paboTy MPOCTAB/SIOTCS COTVIACHO TEXHOIOTMUECKOM KapTe

3auer

CTyneHT UMeeT NPaBO Ha MOTy4YeHUe OLleHKY BO BpeMsi IPOMEeKYTOYHOW aTTeCTaLUU [0 pe3y/ibTaraM
TEKYIIIero KOHTPOJIs 6e3 MPOXOXKAEHHS aTTeCTAlMOHHBIX UCITBITAHUN B COOTBETCTBUH C HAKOTI/IEHHBIMU
0aslaMu CoryIacHO TeXHO/IOTMUeCKou KapTe. Eciu ctyneHT He Habpas Hy)KHOe KOo/M4ecTBO 0asiioB 1o
JUCLIMTTMHE COTJIACHO TeXHOIOTUYeCKOH KapTe, TO eMy HeoOXOAMMO TIOMyYUTDb 3auéT.
Bo Bpems npoBesieHys 3aueTa CTYAEHTY BbIJAKOTCS 2 BONPOCa 10 U3y4yeHHbIM TeMaM. CTy[leHT OTBeuaeT Ha
HUX NUCbMEHHO WIH yCTHO.
"3auTeHO": OTBETHI CTYAEHTOB, TIOKA3aBIIIMX 3HAHWE OCHOBHOTO yueOHOTro MaTepraia B 00beMe, HeoOXoAUMOM
IU1A lafbHeHIel yuebbl U B TIpe/ICTOsIITel paboTe, CIIPaB/IAIOIIUXCS C BLITOTHEHUEM 3a/JaHUH,
TpeJyCMOTPEeHHBIX IPOrpaMMOM, HO JOMYCTUBILKM TOIPEIIHOCTY B OTBETE Ha 3aueTe U MPU BBIOJTHEHUH
OTYEeTOB T10 MPAKTHUECKUM 1 /1Tab0paTOPHBIM 3aHSTHSIM, He HOCSALIYE MPUHLUIHAIBLHOTO XapaKkTepa, Koraa
yCTaHOBJIEHO, UTO CTY[eHT 00/1aZiaeT HeoOX0JUMbIMU 3HAHUSIMU /11l TTOC/IEAYIOIIETr0 yCTpaHeH s YKa3aHHbIX
TIOTPEeLIHOCTeH 110/] PyKOBOACTBOM TIperoaBaresist/
" He 3auTeHO": OTBETHI CTy/leHTaM, 0OHAPY>KUBIIIMM MPO0OeJbl B 3HAHUSAX OCHOBHOTO YUeOHOTO MaTepuara,
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JIOTYCKAIOIMM TIPUHLMITHA/IbHBIE OITMOKH B BBINTOTHEHHH MPeyCMOTPEeHHBIX ITPOrpaMMOi OTYETOB T10
MPaKTUYeCKUM M J1ab0paTOPHBIM 3aHATHSIM. TaKoi OL|eHKH 3aC/Ty)KUBalOT OTBETHI CTY/I€HTOB, HOCSIL[He

HECHCTEMaTH3HpOBaHHLIﬁ, OprIBOquIﬁ, HOBerHOCTHLIﬁ XdpdKTep, Korja CTyJeHT He TIOHUMdeT CyLieCTBa
H3jlara€éMbIX UM BOIIPOCOB.

Ec/u cTyeHT BBINOTHWI BCe TPeOOBaHUS COIIACHO TEXHOIOTMUECKOH KapTe, TO My CTaBUTCSA "'3aUTeH0"
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AynuTopHBIe <
3aHATHA B w =
i S @ KO
KOHTAKTHOWM % @ = g S =
¢opme - > = T
-1 -] [="-- <« A
= o ST = @ S,
19| H = = | E X ZE
& | 3 avMeHOBaHHUeE Pa3/esioB U = = g2 & E eXe)
Q S AMAKTHYECKUX eJHHHI] O | o = | E g, =f 8 3 EB
25) =] e = | & £ 8 & X S =
o H | g EEB|ZS =T
o ) a 4 -] < (@]
AR |ga9E a2 -
g E X K =
= E B =
© | © o
7 3 Paszpen 1. OcHOBHbBIE IOHATHA H 8 9 7 0 6 10 | 10 JTabopaTopHasi
ompe/e/IeHuUs. pabora
JTabopatopHasi
2 | 3 fﬁ;ﬂe’; :;Igp“"”““mm’“’ 18| 6 | 3| 3 | 12 | 20| 20 | pa6ora,
P ) Ortuet no JIP
JTabopatopHasi
2 | 3 fﬁ;ﬂe’; ;’;Ig°“y“p°‘3°““““°“"'e 44 | 12| 4 | 8 | 32 | 20| 20| pabora,
P ) Ortuet no JIP
JTabopatopHasi
2 | 3 I\quﬂm; :;Iﬂm“emp““ec“"e 19| 7 | 4| 3 | 12 | 25| 25| pabora,
P ) Ortuet no JIP
JTabopaTopHasi
2 | 3 I\quﬂm; :;Irar“m““e 19| 7| 4| 3 | 12 | 25| 25| pabora,
P ) Ortuet no JIP
Bcero 3a 3 cemectp 108 | 34 | 17 17 74 | 100 | 100
Bcero no gucuunInHe 108 | 34 | 17 17 74 | 100 | 100
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OneHouHble MaTepuaJbl o guciunaude PAITVMIOMATEPHUAJIBI 1 PATJMOKOMIIOHEHTDBI

OIIK-2 - CnocobeH camMocmosime/bHO NPo8ooUMb IKCnepuMeHmMasabHble UCC/1e008aHUs U UCNO0/1b306dAMb
OCHOGHble npueMbl 06pabomKu u npeocmae/eHus No/y4eHHbIX OAHHbIX

Ne 1 TIpouwuTaiiTe TeKCT, BbIOEpHTe MTPaBHI/IbHBIE OTBETHI M 3alMIINTe apryMeHTbI, 000CHOBBIBAOII[He BEIOOD
OTBETOB

[Mepeuncaute OCHOBHbIE NIPUYKHBI IPOBOJUMOCTY TBEP/bIX AN3/IEKTPUKOB
1. Hanuue ripuMeceli 1 3arpsi3sHeHHH.
2. JNneKTpOXUMUYeCKoe CTapeHue — pacra/, MOIeKy/l Ha OHBI.

3. Mlonu3aiiust MOJeKy/ 1o/l ZIeMCTBUEeM BHEIITHUX BO3/eHCTBHI (HarpeB, pa3/iMuHble BUIbI U3TyUeHUH,
3JIEKTPHYECKOe TIOJIE).

4. CaMOIpou3BOJ/IbHAas MOISIpU3aLys.

Ne 2 TIpouwnTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Yro coboii mpe/icTaB/sieT MUKaJIeKC?
1) nnactmacca ropsiueid IITaMIIOBKU U3 CIOABI U CTEKIIA;
2) MaTepua/ Ha OCHOBe KayuyKa;

3) BEICOKOMOJIEKY/ISIPHOE COeJUHeHHe.

Ne 3 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBHU/IbHBIN OTBET M 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

MarHuTHble MaTepuasbl, UMelollie y3KYI0 NIeT/II0 TUCTepe3nca, pUMeHsieMble 1711 U3TOTOB/IeHUs
CepAeUYHHKOB TPaHC(HOPMATOPOB U 3/1EKTPHUUECKUX MalliH IePEMEHHOr0 TOKa

1) MarHUTOMSITKYE;

2) MarHUTOTBEp/ble
Ne 4 TIpouuTaiiTe TEKCT U YCTaHOBHUTE COOTBETCTBUE
Kaxkas 13 ¢opMys1 COOTBETCTBYET Y/le/IbHOMY COIIPOTUB/IEHUIO

n P=R:
2) R=0rj
_ mg -
3) *ng-Age
_1
n V=5

Ne 5 TIlpouuTaiiTe TEKCT ¥ YyCTaHOBUTE N10OC/Ie[0BaTeIbHOCTh
YcTaHOBUTe MOC/Ie,0BaTe/IbHOCTD YBe/IMUeHUs COfep KaHusl HUKeJIs B CIelyFOLUX CIUIaBax

1) depponuxpom; a) Ni-39-41%;
2) MaHTaHUH; 0) Ni-2,5 3,5%;

3) koHcTtaHTaH  B) Ni-60%

Ne 6 TIpounTaliTe TEKCT U 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET

IIpoBog kpymioro ceuenus umeet AjauHy L=3.14 M, suameTp d=0.2 mm, conpotuBneHne R=1.7 Om.
OnpezenuTs yAenbHOe CONIPOTUB/IEHHEe MaTeprasa U U3 KaKoro MeTasljia OH U3TOTOBJIeH.
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Ne 7

Ne 8

Ne 9

ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
YcraHOBUTe COOTBETCTBUE MeX/[y HaUMeHOBaHWeM 3aKOHa U er0 MaTeMaTUueCcKoi (popMyIMpOBKOi

a) Er = ar(Tr—Ty)

1) addexr
3ebexa 6) Qn=TI-I-¢
2) sddekT
ITensrbe
o Bx=—Rx7;

3) saddekt Xosna

NQr=tl,—-T)-1-t

HpquTaﬁTe TeKCT, BbIGepI/ITe HpaBI/IJ'[LHI:Jﬁ OTBET U 3allMIINTE apryMeEHTHI, O6OCHOBLIBaIOLL[I/Ie BLIGOP
OoTBeTa

Marepwuaii, CrtocoOOHBIH ObITH aKI|EITTOPOM, TIPH U3TOTOBJIEHHUH TIPUMECHOTO TIOTyTIPOBOJHMKA U3
repMaHust

1. npuii
2. CeneH
3. Kpemuuii

4. T'epmanuii

HPOQHTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alMTUIIINUTE apPTYMEHTHI, OﬁOCHOBbIBaIOLL[I/Ie BLI60p
OTBETOB

MarepwuaJi, CioCcoOHbIHM ObITH JOHOPOM, TTPU U3TOTOBIEHUU TIPUMECHOTO MOJTYTIPOBOJHUKA U3 FrepMaHHUsl.
1. MWog

2. CypsMma

3.  Mbiubsk

4. Tannmuii

Ne 10 TTpouwnTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThIA 000CHOBAHHBIN OTBET

B uem TIPpUYMHBI BOSHUKHOBEHUA KOHTAKTHOM Pa3HOCTH MOTEHLMA/IOB B obactu COITPUKOCHOBEHUA
ABYX pa3/IMUHBIX METa/VNINYeCKHUX l'[pOBO,I:[HI/IKOB?

Ne 11 TTpouuTaiiTe TeKCT, BeiOepuTe MpaBUIbHBIE OTBETHI M 3alUIINTE apryMEeHThI, 000CHOBBIBAIOILME BEIOOD

OTBETOB
K OpraHru4YeCKUM JH3JIEKTPHKaM OTHOCATCA :

1) cMonb;
2) nonvMepsl;
3) BOJIOKHHUCTbIE AW3JIEKTPUKY;

4) KepaMHKa.

Ne 12 IIpouMTaiiTe TEKCT U YCTaHOBUTE TOC/Ie[0BaTeIbHOCTD

YcraHoBUTe TIOC/Ie0BaTe/IbHOCTD OTIpeiesieHNs] 31eKTPUUeCKOro MOMeHTa JWIIOofs
1). Ha3bIBAIOT BEKTOP;

2) c HaTpaB/IeHHWEeM OT OTPHIIATEIbHOTO KOMIIOHEHTA JUIT0/IS K TIONIOKUTETEHOMY;
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3) a Be/IMUMHA €0 paBHa IMPOM3BEIeHUIO0 3apsi/ia UTIOJIS;
4) 31eKTpUuYeCcKUM MOMEHTOM JIWIIOJS;

5) HaripaB/ieHe KOTOPOTO COBMA/a€eT;

6) Ha ero miedo (pacCTosIHUE MeX[y 3apsi/iaMu).

DIeKTprUe CKUM MOMEHTOM JIUTIONST Ha3bIBAeTCSI BEKTOP, HalpaB/ieHe KOTOPOTo COBIIAZIaeT C
Harpap/ieHUeM OT OTPHLIATeIbHOTO KOMITOHEHTA [TUIOJIS K TIOJIOKUTETbHOMY, a BeJTMUKMHA ero paBHa
TIPOW3Be/IeHHIO 3apsifia TUIOJISI Ha ero 1y1edo (PacCTOsSTHUE MEXY 3apsiiaMu)
OIIK-3 - CnocoGeH npumeHsimb Memoobl NOUCKA, XpaHeHus1, 00pabomKu, aHaau3a u npeocmas/ieHus 6
mpegGyemom ¢popmame uHgpopmayuu u3 pazauUHbIX UCMOYHUKO8 U 0a3 OaHHbIX, C00/1100as npu 3mom
OCHO@Hble mpeGosaHus uHgpopmayuoHHoli 6ezonacHocmu

Ne 1 TIpouMTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
Kakue marepuanbl 00/1a/1at0T Mepeurc/ieHHBIMA CBOMCTBaMU

A) Marepuasbl, B KOTOPBIX 3JIEKTPONPOBOAHOCTD CYI|eCTBEHHO
3aBHUCUT OT BHEIIHUX (PaKTOpOB;

1) IU3MEeKTPUKY;
b) marepuansl, cBOKCTBAa KOTOPBIX OMNpeZe/StOTCS HaMuMueM JOMEHOB;

2)

TI0/IyTIPOBOAHKKY; B) MaTepuarsl C yzie/IbHOM 3/1eKTpUYeCKOil IPOBOAUMOCTBIO
npeBbIaroiei 10**5 Cm/wm;

3)

deppomarneTrky; ') BelllecTBa C y/ie/IbHbIM 3/1eKTPHYECKUM CONPOTUBIeHHEM
npesbitaroiM 100 MOm*M ;

4) IPOBOAHUKMU.
[1) MaTepuasibl ¢ TeMmiepaTypoil niasneHus Boiie 1700 rpagycos
Henbcus

Ne 2 HpquTaﬁTe TeKCT, BbIGepI/ITE MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, OGOCHOB])IBEIIOLL[I/IG BbI60p
OTBETOB

OpraHuueckue JU31eKTPUKY K1acCU(ULMPYIOTCS IO CTPYKTyPe MOJIEKY/I
1) uHeltHbBIe;

2) IpOCTPaHCTBEHHBIE;

3) TepMOpeaKTUBHEIE;

4) TepMoOIIIaCTUYHBIE.
Ne 3 TIpouMTaiiTe TEKCT U YCTaHOBUTE TOC/Ie[0BaTeTEHOCTD

YcraHoBuTe 1moC/ieA0BaTe/IbHOCTE PAa/iMOMaTePHA/IOB B IOPAAKe yYBe/IMUEHWA WX YAe/JIbHOI0o
COITpOTUBJ/IEHHSA

1) puanexkTpuKwy;

2) a)p~00m-m
TIOJTyTIPOBOJJHUKH;
6)p~1078—107% OM- M
3) IIPOBO/IHUKY;
B) p ~v1075—10° Om' M
4) .
CBePXIPOBOJHUKH r) p ~107 — 10%7 Om-

Ne 4 TlpouMTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE
YcTaHOBHTe COOTBETCTBHE MeX/y TUTIOM NPUMeCH Y BUIOM HOCUTenel 3apsja

1) moHOpHasi;  a) 3/IeKTPOHBI;
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Ne 5

Ne 6

Ne 7

Ne 9

2) akilenTopHast; 0) JABIPKY;
3) n-Tumna; B) U 3/IEKTPOHBI U ILIDKH

4) p-Tuna

ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET
Tepmornapa nMeeT TemriepaTypHbIi ko3dduiiment aT=4mB/rpag

Berunciute BesmuuHy 3/1C Ha KOHLIAX TepMOIlapsl [IPY U3SMeHeHUU TeMIleparypsl Ha 45rpag. OTset
nesioe uncio (MB).

. YKakuTe eJUHULIbI N3MePeHuUst

HPOQHTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U1 3allMIINTE apryMeHTHI, O6OCHOBLIBaI~OLL[I/Ie BBIGOP
OTBeTa

Kakoti auanekTpuk o6/a/jaeT caMbIMU JIyUIIIMMU (KaKUMU) U30/ISILIMOHHBIMUA CBOMCTBAMU?
1) dropon-4;

2) IONM3TUIEH;

3) BUHMIILIACT;

4) ppopornnact-3

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBH]’[bHBIﬁ OTBET U 3allMIINTe apryMeHTHI, O6OCHOBI:IBaI-OI_L[I/Ie BbI60p
OTBeTa

UTo Ha3bIBalOT 371€KTPOCTPUKLIMEN?

1) HekOTOpbIe CBEPXUMCTbIe MaTepHrasibl, KOTOPble CHIDKAIOT Y/e/IbHOe COIIPOTHB/IEHUe TIPU
TeMreparypax 5...80 K;

2) CBOWCTBO BCeX HEMPOBOAHWKOB, WIH AU3IeKTPUKOB, TIPUBO/sIIee K M3MEHEHHIO UX Pa3MepoB U
(hopMBI TIpY TIPUTIO’KEHUU K HUM 37IeKTPUUEeCKOTO TIOJIS;

3) CIOCOOHOCTD MaTepHadJia K IOoJJAprU3dlvK B 3JIEKTPpUUECKOe T10J1e

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTE apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
OTBeTa

Yro coboii mpe/iCTaB/sIeT U30JIATOPHBIH (hapdop?
1) cMech mosieBoro 11M1aTa, KBapLa ¥ IJIMHO3eMa [0C/Ie BLICOKOTeMIIePaTyPHOT0 00XKUra;
2) BBICOKOMOJIEKY/ISIPHOE YTTIEBOZIOPOJJHOE COE/IMHEHUE;

3) 3TO MaTepHa/l Ha OCHOBE Kay4yKa.

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABU/IbHBIE OTBETHI U 3aITUILIKTE apryMeHThbl, 000CHOBBIBAOLIME BEIOOD
OTBETOB

JI7151 KaKUX 13 TlepeuriCIeHHbIX TUIIOB 3/1eKTPeTOB XapaKTepeH MOHO3apsi?
1. dorosnekTper

2. Tpubosnekrper

3. Paguoanekrpet

4. TepmossieKTpeT

5. Maruurosnekrper

Ne 10 ITpouuTaiiTe TEKCT ¥ yCTaHOBHTE 110OC/Ie[0BaTeTbHOCTh
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YcraHoBUTe TIOC/IE/JOBATETLHOCTD OTIPe/Ie/IeHUs TTOJISIPU3aLUH - 3TO
1) Go/BILIOro KOJTMUeCTBa CBSI3aHHBIX 3apsi/iOB;

2) HaripaBJIeHHOe TiepeMellleHre B MaTepuarie;

3) cousmeprMbIe C MeXKaTOMHBIMHU PaCCTOSTHUSIMU;

4) Ha HUYTOXKHO MaJible PacCTOSTHUSI.

HO]'IHPI/IBHL[I/IH — HAIIpaB/IEHHOE TepeMeLlIeHe B MdTepuasie 0OJILIIIOr0 KOJIMUeCTBa CBA3aHHBIX 3apsga0B
Ha HUUYTO>XHO MaJ/lbleé PaCCTOAHWSA, CONU3MepHUMbIE€ C MEXKaTOMHBIMH PaCCTOAHUAMMU.

Ne 11 TTIpouwuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThIA 000CHOBAHHBIN OTBET
Uto o3HayaeT noHaTue "Touka Kropu'?

1) KOHTaKTHast Pa3HOCTh MOTEHIIUAJIOB;
2) POCT TIOBepXHOCTHOTO 3 deKTa;

3) TemriepaTypa, Py MPEBBIIEHUH KOTOPO# MPOUCXOAUT 00paTUMOe pa3pylleHre JOMeHHOH
CTPYKTYPhI Y CETHETO3/IEKTPUKOB U (heppOMarHeTUKOB

Ne 12 TIpouuTaiiTe TEKCT, BbIOEPUTE MPABU/IbHBIE OTBETHI M 3alMIIIMTE aPTYMEHThI, 000CHOBBIBAIOII[HE BLIOOD
OTBETOB

ITo xakuM napameTpam OLleHUBAeTCs KaueCTBO U30JISILIMOHHBIX JU3/1eKTPUKOB?
1) HU3Kas AU3IeKTpUUecKasi MPOHMLAeMOCTh;

2) HU3KUM TaHr'eHC yIJia MoTepk;

3) BBICOKOE y/le/IbHOe COIPOTUBIIEHME;

4) 3HaAUYUTEJIbHBI, 3dBUCAT OT BA3KOCTHU U TEMIIEPATYPHI .

20



