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1 O0uue mos10:xxeHUs

Pabouass mporpamma JUCIHUIUIMHBI «IJICKTPOTEXHUYECKUE MATEPHAIbl U DIEMEHTHI
JJIEKTPOHHOU TEXHHMKH» COCTaBJIEHA B COOTBETCTBUU C TpeOOBaHUAMHU (hellepabHOrO rocyaap-
CTBEHHOTO 00pa30BaTEIILHOTO CTAHJAPTa, YTBEPKICHHOTO MPUKa3oM MUHHCTEpCTBAa 00pa3oBa-
Husa 1 Hayku Poccuiickoit @eneparuu Ne 870 ot 31.07.2020, u ocHOBHOH NpodecCHOHATBHOM
00pa30oBaTeNbHON MPOrpaMMbl TIOJITOTOBKU «YTIPABJIICHWE WHHOBAIMOHHBIMH IPOIIECCAMU U
npoektamu» no Hanpasienuto 27.03.05 MinnoBaruka.

[IpakTueckas MOArOTOBKA peain3yeTcs Ha OCHOBE:

[Tpodeccuonanpusiii cranaapt 40.033 «CITEHUAJIMCT 11O CTPATETMYECKOMY 1
TAKTUYECKOMY ITUNTAHUPOBAHUWIO 1 OPT AHU3ALIMU ITPOU3BOACTBAY.

O6061mmenHas TpynoBas pynkuus: A TakTuueckoe ynpapieHHe IPOIECCaMy TUIaHUPOBa-
HUS M OPTaHU3AIHMH TPOM3BOACTBA HA YPOBHE CTPYKTYPHOTO MOJpPA3ICICHUS MPOMBIILICHHON
opraHu3amuu (oTaena, 1exa).

HY-3 BbINOJHATE TEXHUYECKHE PACUETHI, TPaQUICCKIE U BEIYUCIUTEIBHBIC pa0OTHI TIPU
(bopMUPOBAHUN OPTaHU3AIMOHHO-3KOHOMHUYECKHUX Pa3AesiOB TEXHUYECKOW JOKYMEHTAIMH JIJIs
OCBOCHUS TEXHOJIOTHYECKUX IPOIIECCOB, IMMOTOTOBKU MPOU3BOICTBA U CEPUHHOTO BBITyCKA WH-
HOBAILMOHHOM MTPOAYKIUH.

3anaun ®opMupoBaHUE HABBIKOB BHIOOpA M IPUMEHEHHUS DJIEKTPOTEXHUUECKUX MaTe-
AUCITUIIINHBI PpHAJIOB Pa3JIMYHOrO Ha3HAYCHUS
OcHOBHBIE [IpoBOIHUKOBBIE MaTEpUATIBI.
pasienst / TeMbl JvanekTpuyeckre maTepuarbl.
AUCHHILIHHBI [TonynpoBOAHUKOBbIE MATEPHAIIBI.
MarauTHbIE MaTepUAIIbI.

2 IlepeyeHb MUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO AUCHHUILINHE (MOIYJII0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATaMH 00pa30BaTe/IbHOIl IPOrpaMMbl

[Iporiecc wW3ydeHUs: TUCHUIUIMHBI «DIEKTPOTEXHUUECKHUE MAaTepHaibl M DIEMEHTHI
3JIEKTPOHHON TEXHMKM» HaIpaBlieH Ha (OpPMUPOBAaHHUE CIEIYIOUIMX KOMIIETCHIIMH B COOTBET-
ctBuu ¢ ®I'OC BO u ocHOBHOI 00pa3zoBaTesibHOM nporpammoit (Tabiuma 1):

Tabmuua 1 — KomnereHuy u miiaHupyeMble pe3yiabTaThl 00y4eHHs MO JUCLUIUINHE

[Tnanupyembie pe3ynbTarhl 00y-
YEeHUsI 110 TUCHUTIIHHE

Ko n HauMeHoOBaHME KOM-
HEeTEHIINN

Nuaukatopel AOCTUXEHUS

Ob6menpodeccnoHanbHbIe

OIIK-2 Cnocoben popmy-
JMPOBATh 3aauu npodec-
CHUOHAJILHOM NIeATEIFHOCTH
Ha OCHOBE 3HaHMII Mpo-
GUIBHBIX pa3JesioB MaTe-
MaTHYECKHUX, TEXHUIECKUX
U €CTECTBEHHO-HAYYHbIX
JUCIUIUINAH (MOZYJIeil)

OIIK-2.1 3Haet 3aKOHBI MPO-
(WIBHBIX pa3enoB MaTeMa-
TUYECKUX, TEXHUYECKUX U
€CTECTBEHHO-HAYYHBIX UCIH-
TUTHH

OIIK-2.2 YMmeeT npuUMEHSITh
¢buznueckue, MaTeMaTuye-
CKHe, TEXHUYECKHUE U ecTe-
CTBEHHO-Hay4YHbIE METO/IbI,
METO/I0JIOTHH, CIIOCOOBI U aJl-
TOPUTMBI U1 (POPMYITHPOBa-
HUS 3a/1a4 TEOPETUYECKOTO U

3HaeT OCHOBHBIE CBOMCTBA U Xa-
PaKTEPUCTUKH JIIEKTPOTEXHUYE-
CKHX M KOHCTPYKLIMOHHBIX Ma-
TEPHUAJIOB.

YMeeT BBIOUpATH MO CIIPaBOY-
HUKaM MaTepHabl U1 KOHKpET-
HBIX KOHCTPYKIUH 3JIEKTPOTEX-
HHUYECKUX YCTPOMCTB.

Bnageer HaBbIKaMu IPOBEICHUS
CTaH/IaPTHBIX UCIIBITAHUN AJIEK-
TPOTEXHUUECKUX MATEPUAIIOB U
METOJIaMH MX pacueTa JUisl IpU-
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NPUKIIQJHOTO XapaKkTepa Mpo- | MECHEHUS B pa3IMYHBIX AIEKTPO-
dbeccroHanbHON AESITEILHOCTH | TEXHUUYECKUX U 3JIEKTPO3HEpre-
OIIK-2.3 Bnajeer HaBbIKAMU | TUYECKHUX YCTAHOBKaX.
MPUMEHEHHUS 3HaHUN TIpo-
(WIBHBIX pa3enoB MaTeMa-
TUYECKUX, TEXHUYECKUX U
€CTECTBEHHO-HAYYHBIX TUCIIH-
IUTHH TIpH POPMYIHUPOBAHUU
npodeCcCHOHATBHBIX 3a1a4

3 MecTo IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMsl

JucuuminHa «IeKTPOTEXHUUECKUE MATEpPUabl U 3JIEMEHTBI 3JIEKTPOHHOU TEXHUKU
uszydaetcs Ha 1 kypce(ax) B 2 cemectpe(ax).

JucuuminHa BXOIUT B cocTaB 00ka 1 «luciumniaunbl (MOIyn)» U OTHOCUTCA K 0051-
3aTeNbHON YacTH.

JIJist OCBOCHWMSI TUCIUATIIIMHBI HEOOXOTUMBI 3HAHUS, YMEHUSI, HABBIKM W (HMJIM) OMBIT IPaK-
TUYECKON NeATEeTbHOCTH, COPMUPOBAHHBIE B IpoOliecce M3YYeHMs AUCHUILIUH MaTemaruka,
Xumus, ®uszuka, MaremaTuka.

3HaHMWs, YMEHHS U HaBbIKM, CGOOPMHUPOBAHHBIE TIPU M3YYCHUH JIUCIMILIAHBI
«INEKTPOTEXHUUECKHUE MATEPHUaAIbl U JIEMEHTHI 3JIEKTPOHHOM TEXHUKH», OyAyT BOCTpeOoBa-
HBI NIPY U3YYECHHUH MOCIEAYIOIUX AUCHUILUIMH U MPaKTUK: Teopus BepOsITHOCTEH U MaTeMaTH-
YyecKasi CTaTUCTUKA, MeTposiorus 1 TeXHuueckue nu3meperusi, OCHOBBI TPOMBIIIUICHHOM aBTOMa-
TUKU U POOOTOTEXHHUKH, TeleKoOMMyHHUKAIIMOHHBIE CHCTEMbI, YueOHas MpakTHkKa (03HAKOMHU-
TeJbHasl IPAKTUKA).

JucuunnmHa «JeKTPOTEXHUUECKUE MaTepHalbl U 3JIEMEHTBl 3JIEKTPOHHON TEXHUKH
YAaCTUYHO peann3yercs B GopMe MPaKTUUYECKOM moaroToBku. [IpakTuueckas moAroToBka opra-
HU3YETCs MyTeM MPOBeIeHUs J1a00paTOpHBIX padoT.

JuctunnuHa «QJIeKTPOTEXHUYECKUE MaTEePHANIbl U DJIEMEHTHI 3JIEKTPOHHON TEXHUKH» B
paMKax BOCIUTATENbHON paboThl HampaBieHa Ha (GOPMUPOBAHUE Yy OOyUAIOUIUXCS YMEHUS ap-
TYMEHTHUPOBATh, CAMOCTOSITEILHO MBICIUTh, Pa3BUBACT TBOPUYECTBO, MpOodecCUuOHaIbHbBIE yMe-
HUS.

4 O0beM TUCHUMIHHBI (MOAYJIsI) B 3a4€THBIX eIMHUIIAX C YKA3aHHEM KOJIHYeCTBA
aKaJeMH4YeCKHX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4aommuxcs ¢
npenoaasareseM (110 BUAaM y4eOHBIX 3aHATHIT) U HA CAMOCTOSITEJILHYIO PadoTy
00y4yarIuXxcs

O6m1ast Tpy10eMKOCTh (00hEM) TUCIIUTUTNHEI cocTaBisieT 4 3.e., 144 akaj. yac.
Pacrnipenenenne o6beMa AUCIUITIUHBI (MOYTIS) 11O BUAAM YY€OHBIX 3aHATHUN TIPEICTaB-

JIEHO B Tabimiie 2.

Tabmuna 2 — O6beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHATHIM

Bcero akapemu-

0O0neM TUCHUILINHBI
YeCKHX 4aCOB

OO61mas TpyA0eMKOCTh TUCIUTLIHBI 144

KonTakTHas aynuropHas padora o0y4almmxcs ¢ npenojgasaresaem (1o 64
BH/IaM Y4eOHbIX 3aHATHI), BCEro

B ToMm uucie:

3aHATHSA JIEKIIHOHHOT0 THNA (JICKI[UU W UHbIC YIeOHbIC 3aHATUS, TIPEIY- 32
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O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCKHX 4aCOB

CMaTpHUBAIOILIKE IPEUMYIIECTBEHHYIO Mepeaady yueOHoi nHpopMaIliu re-

JTAarOTU4eCKUMHU paOOTHUKAMM)

3aHSITHSI CEMHHAPCKOIr0 THMNA (CEMHHAPHI, MIPAKTHUECKUE 3aHSATHUS, MpakK-
TUKYMBI, JJaOOpaTopHble pabOTHl, KOJJIOKBHYMbl M MHBIE aHAJIOTUYHBIC 3a-
HSTHUS), B TOM 4uclie B (popme MpaKTUYEeCKOW MOATOTOBKHU:

32

CamocrosiTe/ibHas padoTa 00yYalOIIUXCSl U KOHTAKTHAs PadoTa, BKIIO-
Yarolas rpynioBblie KOHCYJIbTAIUMH, WHIWBUAYAIHHYIO paboTy 00y4ato-
HIUXCS C MPerogaBaTeIsiMU (B TOM YUCIIE UHAUBUIYaIbHBIE KOHCYJIBTALINN);
B3aUMOJICHCTBHUE B DJIICKTPOHHON HH()OPMAIITMOHHO-00pa30BaTEIHbHOM cpeie

By3a

44

[TpomexyTouHasi aTTecTanus 00yJamuxcs — JKk3aMeH

36

5 Coaepxanue TMCUMIIMHBI (MOAYJIS), CTPYKTYPHPOBAHHOE 10 TeMaM

(pa321e.11aM)c YKa3aHueM OTBECACHHOI0 HA HUX KOJIUYECTBA aKATICMHUICCKHUX

4acoB U BU/JOB y4eOHOH padoThl

Tabnuna 3 — CTpykTypa U coiep>KaHue JUCIHUILTUHBI (MOTYIs)

Bupl yaeOHOM pabOThI, BKJIFOYAsT CAMOCTOSI-
TENBHYIO Pa0OTy 00YUAIOIIUXCS U TPYAOEM-
KOCTb (B yacax)

KonraktHas pabora
HammeHnoBanme pa3zenos, TeM U COJIEpKAHHUE IperoiaBaTelsi ¢ 00yJaloIMMHUACS
Marepuaa Jlekuun | Cemunap- | JlaGopa-
CKHe TOpPHBIE CPC
(mpakTH- | 3aHATHA
YeCKHe
3QHSITHSI)
Pa3nes 1 IlpoBoaHNKOBbIE MATEePHAJIBI
Tema 1.1 1 2
BBenenre u kiaccupuKaIms JMeKTPOTEXHUIE-
CKUX MaTepHaJioB
Tema 1.2 2 2 2 3
DIEeKTpONPOBOAHOCTh METAILIOB.
Tema 1.3 2 2
Dddext TepmMoIIC u 3pdexT BrITecHEHUS TOKA
Tema 1.4 1 2
O ekt cBepXnIpoBOAUMOCTH
HUTOI'O no pazneny 1 6 2 2 9
Pasznea 2 /IndjiekTpuyecKkue MaTepuaibl
Tema 2.1 5 1 o 5
DJEeKTPONPOBOAHOCTD AUIIEKTPHUKOB
Tema 2.2
DNEeKTPOHHAs U MOHHAs MOJSpU3AIUs AUIJIEK- 2 2 2* 1
TPUKOB
Tema 2.3
JlunonpHO-penakcalnoHHasl MOJSIpU3aLns Ju- 2 2 2* 2
JJIEKTPUKOB




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)
KonTaktHas pabora
HaumeHoBaHue pa3aenoB, TEM U COJEepKaHue npernoJiaBaTesisi ¢ 00yJaroIMMHUCS
MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHSA
YyecKue
3aHSTHUS)
Tema 2.4 2 5 o 5
Juanexrpudeckue norepu
Tema 2.5 2 5 2 2
DJeKTpuYecKas IPOYHOCTh ra30B
Tema 2.6 2 2
[TpoGoii TBEpABIX U )KUIKUX TUIICKTPUKOB
HUTOTI'O no pa3neny 2 12 9 10 17
Paznen 3 [loaynpoBoaHUKOBBIE MATEPHAJIbI
Tema 3.1 2 3
OEeKTPONPOBOAHOCTb NOIYIPOBOTHUKOB
Tema 3.2 2 3 2 2
du3nuecKue NpoLecchl B MOJIYNPOBOAHUKAX
Tema 3.3
TepMonieKTpuUecKHe SIBJICHUS B MTOJIYIIPOBOJI- 2 2
HUKaX
Tema 3.4
Ontuueckue u GOTOIIEKTPUUECKUE SIBICHUS B 2 2
TIOJTYITPOBOTHUKAX
HUTOTI'O no paznery 3 8 3 3 9
Pa3nesn 4 MarHuTHble MaTepuaJbl
Tema 4.1
Knaccugukaius, ocHOBHbIE CBOWCTBA M Xapak- 2 4 1
TEPUCTHUKU MarHUTHBIX MaTEPUAIOB
Tema 4.2
HamarnnuuBanue ¢eppo- u ¢eppuMarHeTHKOB 2 3
HepEeMEHHBIM MarHUTHBIM IOJIEM
Tema 4.3 5 5
[Torepn B MarHUTHBIX MaTepHazax
HUTOTI'O no pa3neny 4 6 4 9
uToro 32 16 16 44
10 JHCHMIJIMHE

* - peasim3yeTtcs B (hOpMe MPAKTHIECKOM MOTOTOBKH

6 BHeayauTopHasi caMOCTOSITEIbHAsI PA060TAa 00YYAKIIUXCH MO TUCHUTLINHE

(Moxaysi0)

[Ipn nmnaHUPOBAHHHM CAMOCTOSTENHLHON pPabOTHI CTYIEHTY PEKOMEHAYETCS PYKOBO-
CTBOBAThCS CJICNYIOIIUM PACTIPEICTICHHEM YacOB Ha CaMOCTOATENbHYIO padoTy (Tabnmuia 4):




Tabnuna 4 — PekoMenayeMoe pacrpesielieHue 4acoB Ha CaMOCTOSITEIbHYIO padoTy

KoMNnOHEHTBI CaMOCTOATENbHON PadoThI KoanuecTBo yacoB
M3ydeHne TeopeTHUeCKUX pa3/iesIoB IUCIUILINHBI 11
IToaroToBKa K 3aHITHSAM CEMHUHAPCKOIO TUIA 11
IToaroroska u ohopmieHue PT'P 22
44

7 OueHoYHBbIE CPeACTBA /sl MPOBEIEHHUS TEKYIIero KOHTPOJIsl U
MPOMEKYTOYHOM aTTeCTAMU 00YYAOIIMXCS 1O JUCHUILINHE (MOYJII0)

@OHJI OLEHOYHBIX CPEACTB I IPOBEACHMS TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH U
IIPOMEKYTOUYHOM aTTecTauuu npeacrasieH B [Ipunoxenun 1.

ITonHBIA KOMIUIEKT KOHTPOJbHBIX 3aJlaHUi WM MHBIX MaTE€pPUAJIOB, HEOOXOUMBIX IS
OILICHWBAHUSA PE3yJIbTATOB OOYYEHHUs MO JUCIHHMILIMHE (MOXYIIO), MPAaKTHKE XPAHUTCSA Ha Ka-
benpe-pa3paborurke B OyMa>KHOM M 3JIEKTPOHHOM BH/IE.

8 VYueOHO-MeTOaAMYecKOe W UH(OPMALMOHHOE o0ecneyeHHe TUCUMIJIMHBI (MOAY-
JIs)

8.1 OcHoBHasi uTEpaTypa

1) Ipuanos, E.E. DnekTpomarepranoBeeHue [ DIEKTPOHHbIA pecypc] : yueOHOe moco-
oue / E.E. IlpuBanoB; CTaBpoImoiIbCKUi TOCYJapCTBEHHBIN arpapHbeiii yHuBepcuter. — CtaBpo-
nonb: AI'PYC, 2012. — 196 c. // ZNANIUM.COM : snekTpoHHO-OMOIMOTEUHAas cuctema. — Pe-
KUM JTocTyna: http:// www.znanium.com/catalog.php?, orpaHudeHHBIN. — 3arJI. ¢ 3KpaHa.

2) Hosuxos N.JI. MarepuasnoBenenue. KOHCTPYKIIMOHHBIE H AJIEKTPOTEXHUYECKHE MaTe-
puanbsl. Marepuaibl U 3J1€MEHTHI 3JIEKTPOHHOM TeXHUKH [DnekTpoHHblil pecypc| /Hosukos 1.J1.,
Huxapesa P.I1., PomanoBa T.C. - HoBocu6.: HI'TY, 2010. - 56 c. / ZNANIUM.COM : snek-
TPOHHO-OMOMMOTEUYHass cucreMa. — Pexxum jgocryma: http://www.znanium.com/catalog.php?,
OTrpaHUYEHHBIN. — 3ari. ¢ PKpaHa.

3)boropoaurkuii, H.IT. DnekTporexHuueckne MaTepuaibl: ydeOHuk ais By3oB / H. IT.
boroponunkuii, B. B. IlaceiakoB, b. M. Tapees. - 7-e u3a., nepepab. u gon. - M.: DHeproarom-
m3gar, 1985. - 305c.

8.2 [lomoJHMTEJbHAA JIUTEPATypa

1) [Teixtun, B.B. DnektpomatepuanoBeneHue. Teopus, J1abOpaTOPHBIA MPAKTHKYM:
yuebHoe nocobue juist By30oB / B. B. IIeixTun, H. H. IlpikyHoB. - Komcomonbck-Ha-Amype: W3-
B0 KoMcomonbckoro-Ha-Amype roc.texs.yn-ta, 2003. - 127c.

2)CripaBOYHHUK TI0 JJIEKTPOTeXHUYeCKHM Matepuanam: B 3 T. T. 2 / nox pen. 10.B. Ko-
puIkoro [u ap.]. - 3-e u3., nepepad. - M.: DHeproaromusuart, 1987. — 464 c.

3) CripaBouYHHK IO IEKTpOoTeXHHUeCkuM Matepuanam: B 3 1. T. 3 / mox pex. FO.B. Ko-
puIkoro [u ap.]. - 3-e u3., nepepad. - M.: DHeproaromusnart, 1987. — 727 c.

4) IleneOpoBckuii }0.B. MatepuanoBenenue Uit dJIEKTPUKOB B BOIPOCAaX M OTBETAaX
[Onextponnbiii pecypc] / Lenebposckuit HO.B. - Hosocu6.: HI'TY, 2016. - 64 c. //
ZNANIUM.COM: 3JIEKTPOHHO-0MOIMOTEYHAs cucrema. - Pexum JOCTyMa:
http://www.znanium.com/catalog.php?, orpanu4ennsIil. — 3ari. ¢ 3KkpaHa.

8.3 MeToanuyeckue yKa3aHus JUIS CTYJI€HTOB 110 OCBOEHHIO M CIHIIMHbI

N3ydyenne TUCHUIUIMHBI « DJEKTPOTEXHUUECKOE MATEPHAIOBEICHHUE» OCYIIECTBISETCS B
MPOIIECCE ayIUTOPHBIX 3aHATUN M caMOCTOsITeNIbHOU padoThl cTyaenTta (CPC). AynutopHbie 3a-
HATHUS POBOJATCS B popMe JeKIuit 1 J1a00paTOpHBIX 3aHATHI. Pa3ensl TUCIUIUINHBL CleayeT
U3y4daTh IOCJIENOBATEeNbHO, HauYMHas ¢ nepBoro. Kaxaelii paszmen, Gopmupyer HEoOXOoAUMbIE
YCIIOBUS JAJIs1 CO3aHUS CHCTEMHOTO MIPEJICTABICHHSI O TIPEIMETE TUCITUTLINHBI.

CamocrosiTenpHas paboTa sBIseTCS HanboJee MpoayKTUBHOM (opMoii oOpa3oBaTeIbHOM
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U TI03HABATEIbHOMN JEATENbHOCTU cTyaAeHTa B epuon ooyuenusi. CPC nanpasnena Ha yriayoie-
HUE U 3aKpeIUIieHUEe 3HaHUM CTYJIeHTa, pa3BuThe npaktuyeckux ymenuid. CPC Bkitouaer cneny-
IOIIIUE BUJIBI padoT:

— paboTy € JIEKIIMOHHBIM MaTEpUajioM, IOUCK U 0030p JUTEpaTyphl U JIEKTPOHHBIX HC-
TOYHUKOB WH(OPMAIIHNH;

— OIEPEKAIOLIYIO0 CAMOCTOATENBHYIO padoTy;

— BBINIOJIHEHUE ¥ 0(OPMIICHHE PacYeTHO-TPahUIECKOTo 3a/1aHus;

— U3y4YEHHUE T€M, BBIHECEHHBIX HAa CAMOCTOSTENIbHYIO IPOPAa0OTKY;

— MOATOTOBKY K MEPOTPHUATHIM TEKYIETO KOHTPOJIS;

— MOATOTOBKY K IPOMEKYTOUHOM aTTecTalluu (3K3aMEeHY).

CryneHty He0OXO0IMMO YCBOUTH U 3alIOMHHUTb OCHOBHBIE TEPMUHBI, IOHSITHS U UX ONpE-
JeJIeHUs], OIXO/bl, KOHIETIUU U METOAUKH.

Kontponbs camocTosTenbHONH pabOThl CTYACHTOB M KAdyeCTBO OCBOCHHS UCIHUILIMHBI
OCYILECTBIISICTCSI TOCPEICTBOM:

— IUCKYCCUH M BEIOOPOYHOTO OIPOCa CTYICHTOB Ha JICKIIMOHHBIX 3aHATHSIX;

— 3aIUTHI JIJAOOPATOPHBIX PAOOT;

— BBITIOJTHEHHUS ¥ 3aIUTHI PACUETHO-TPAPHUECKOTO 3aJaHHS;

— 9K3aMEHa.

Texymmii KOHTPOJIb Ka4eCTBa OCBOCHUS OTIEIBHBIX TEM JAMCHUILUIMHBI OCYIIECTBISIETCS
Ha OCHOBE PEHTHHIOBOI CUCTEMbI. DTOT KOHTPOJIb OCYIIECTBIISETCS B TEYEHUE CeMecTpa U Ka-
YEeCTBO YCBOEHHS MaTepuaia (BBIIOJIHEHUS 3a/1aHUs) OLIEHUBACTCS B OayljiaX, B COOTBETCTBHHU C
TadauLen 5.

[TpomexyTouHasi arrecTanus (9K3aMeH) MPOU3BOAMUTCS B KOHIIE CEMECTpa M TaK¥Ke OIle-
HUBaeTcs B Oaimiax. DK3aMeHallMOHHBIN OMJIeT BKIIOYAeT B ce0s JBa TEOPETUUECKUX BOIMPOCA.

WToroBelil peUTUHT ONpeAeseTcs CyMMUPOBaHUEM OallIoB TEKYIIEH OLIEHKU B TEUEHUE
ceMecTpa M OaysIoB, MOJTYYEHHBIX Ha MPOMEXYTOYHON aTTECTAllMH B KOHIE CeMecTpa IO pe-
3yJapTaTaM 3K3amMeHa. MakcuMaibHBIM Oall TEKYIIero KOHTPOJS COCTaBisieT 65 06amioB, mpo-
MEXYTOUHOM arTectanuu (9k3aMeH) — 35 0amioB; MakcHUMaibHbIM uTOroBblil peiituHr — 100
6amnoB. OLEHKe «OTJIIMYHO» COOTBETCTBYET 64-75 0amioB; «xopomo» — 57-63; «y10BIE€TBOPU-
TesbHO» — 49-56; MeHee 49 0anoB — «HEYAOBIETBOPUTEIBLHOY.

8.4 CoBpemenHble npodeccnoHaIbHbIe 0a3bl JAHHBIX H HHPOPMALMOHHbIE
CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble NP 0CyLecTBIeHUH 00pa30BaTeJIbHOI0
npouecca no JTUCHHUIVINHE

1 DnekTponHo-6ubIHOTEYHAs crcTeMa ZNANIUM.COM - http://www.znanium.com
2 DnekTpoHHO-0MOMoTeuHast cuctema IPRbooks - http://www.iprbookshop.ru
3 UudopmanmonHo-crpaBovHas cucreMa « KOHCYJIbTaHT TUTFOCY.

8.5 Ilepeyenn pecypcoB MH(POPMALMOHHO-TEIEKOMMYHHKALIMOHHOM CeTH
«HTEepHEeT», HEOOXOAMMBIX JISI OCBOCHUS AU CHUIJIMHBI (MOAYJIs1)

1 DnexkTpoHHbIE HHPOPMALIMOHHBIE PECYPCHI U3AATEILCTBA
SpringerSpringerJournalshttps://link.springer.com.

2 EnuHOe OKHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam // DneKTpoHHBIH pecypc [Pexxum mocty-
na: cBoOoaukIi [http://window.edu.ru.

3 DyeKTpOHHBIN MopTal Hay4dHOIHTEepaTypbihttp://www.elibrary.ru.
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8.6 JInueH3uoHHoOe U CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe odecredeHne, uc-
NMoJib3yeMoe MpPH OCYIIeCTBJIEHUH 00pa30BaTeJbHOI0 Mpolecca Mo JHCIHILINHE

Tabnuna 7 — [lepeuenpb UCHOIB3yeMOro MPOrpaMMHOT0 o0ecreyeHus

Hanmenosanue I10 PexBU3UTHI / YCIIOBHS MCTIOJIb30BaAHUS
MicrosoftimaginePremium Jlunensuonneiit noroBop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOOHAS TUIICH3US, YCIOBHS UCTIOJIBb30BaHUS 110 CCHUIKE:

https://www.openoffice.org/license.html

9 OpraHn3aun0HHO-ne):[ar0ruqeclme yciaoBus

Opranuzanus o0pa3oBaTeIbHOIO MPOLECCa periaMeHTUpyeTcs y4eOHbIM TJIAHOM H pac-
nucaHueM y4eOHBIX 3aHATHH. SI3bIKk 00yueHus (mpernoaaBaHus) — pyccKuid. [[is Bcex BUAOB
AyIUTOPHBIX 3AHATHI aKaJEMUYECKUN Yac YCTaHABIMBACTCS IPOJOJDKATEILHOCTBIO 45 MUHYT.

IIpu dbopmupoBanuu cBOEW MHAMBHAYaTbHOH 00pa3oBaTeNbHON TpaeKTOpHH 00yuaro-
HIUICS UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIOMIMUX AUCIUILIMH U MTPO(PECCHOHATBHBIX MOIY-
Jieil, OCBOEHHBIX B MpoIlecce MPEAIIECTBYIOMIEro 00yueHus, KOTOPBI 0CBOOOXKIaeT 00yyJarole-
rocst OT HEOOXOIMMOCTH UX TIOBTOPHOTO OCBOCHHUSI.

9.1 O6pa3zoBaTeIbHbIE TEXHOJIOTHH

VYy4eOHblii MpoIecC MpH MPEenoJaBaHuUd Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPAIdH-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauunoH-
HbIe 00pa3oBaTeIbHBIE TEXHOJIOTUU TPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTHYECKHU-
MH) 3aHATHAMU. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIb3YIOTCS B BUJE HMIUPO-
KOTO TIPUMEHEHUS] aKTUBHBIX 1 MHTEPAKTUBHBIX (POpM NpoBereHus 3anatuii. Madopmanmonase
o0pa3oBaTeNbHbIE TEXHOJIOIMH PEATU3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30BaTENIbLHOM cpeie.

9.2 3aHATHA JEKIIUOHHOI'0 THIIA

JIeKMOHHBIN Kypc IpeJIoyiaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOTO IJIaHa.

Ha niepBoii nekuuu nekTop 00s13aH NpeaynpeauTh CTYAECHTOB, IPUMEHUTENBHO K KAaKOMY
6a30BoMy y4eOHUKY (yuyeOHUKaM, y4eOHbIM TOCOOMIM) OyIeT MPOYUTaH KypcC.

JIeKMOHHBIN KypC JOJDKEH JaBaTh HauOoJbIIMKi 00beM MH(pOpMaluu U 0OecreynuBaTh
6osee rirybokoe MOHUMaHME Y4eOHBIX BOMPOCOB MPH 3HAUUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4yeM 3T0 TpedyeTcst OOJIBIIMHCTBY CTYJIEHTOB Ha CAMOCTOSITEJIbHOE U3yUyeHUE MaTepraa.

9.3 3aHATHS CEMHHAPCKOI0 THIA

CemuHapCKue 3aHATHS MPEICTABISIOT COO0H ETAMN3AIUIO JIEKIIHOHHOTO TEOPETHIECKO-
ro MaTepuasa, IpoBOJIATCS B LENAX 3aKPEIJICHUsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fiebl.

OcHoBHOH (OopMOI1 NTpOBE/IEHUSI CEMUHAPOB SIBJISETCS 00CYyXAeHHe Hanbosee mpooiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayIUTOPHBIX YCIOBUAX. B 00s3aHHOCTH TpemojaBaressi BXOMIAT: OKa3aHUE METOIUYECKOM IMo-
MOIIHM U KOHCYJIbTUPOBAHUE CTYIEHTOB MO COOTBETCTBYIOIIUM T€MaM Kypca.

AKTUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIPOCHI, ITpeJIaraeéMble MpernoiaBaTenem;

* y4acTHe B JUCKYCCHAX;

* BBIITOJIHEHHE MTPOEKTHBIX U MHBIX 33JaHUM;

* ACCHCTHPOBAHHE TPENOIABATEIIO B MPOBEICHUN 3aHATHIA.

OTBeT A0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOKHBIM, COJIEPKATh
CCBUIKH HAa MUCTOYHHKH.


https://www.openoffice.org/license.html

I[OK.HaI[BI " ONIIOHHUPOBAHUC NOKJIAAOB MPOBEPAIOT CTCIICHL BJIAJICHUA TCOPCTUUCCKHUM
MaTepHaioM, a TAaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKICHHH.
OHCHI/IBaHI/Ie SaﬂaHI/If/’I, BBITIOJIHCHHBIX Ha CCMHUHAPCKOM 3aHATHUHU, BXOJUT B HAKOILJICH-

HYIO OLIEHKY.
9.4 CamocTosTe/bHAsA padoTa 00y4aIOLUXCS 10 TUCHHUIIHHE (MOYJII0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO NPOLECC aKTUBHOIO, L€JIEHANPaBIEHHOIO
npuoOpeTeHus CTyIEHTOM HOBBIX 3HaHHUH, YMEHUI 0€3 HEeMOCPEICTBEHHOTO Y4acTHsl Mpernoa-
BaTells, XapaKTEPU3YIOIUICS MpPeAMETHOW HaNpaBIEHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOM pe3ysIbTaTOB AESATEILHOCTH 00yUYaromerocs.

Ilenu camocToATeNbHON PabOTHI:

* CUCTEMAaTH3alsl U 3aKPEIICHUE MTOJIyYEHHBIX TEOPETUUECKUX 3HAHUHI U MPAKTUYECKUX
YMEHHH CTYJACHTOB;

+ yriryOJeHne U paciiupeHue TEeOPETUYECKIX 3HAHUM;

- (hopMHUpPOBaHME YMEHUH HUCIIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIHIO,
CHEIHAJIbHYIO JINTEPATYPY;

* Pa3BUTHE MTO3HABATENIbHBIX CIOCOOHOCTEH, aKTUBHOCTH CTYJI€HTOB, OTBETCTBEHHOCTHU U
OpraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILUIEHUS, TBOPUYECKOM MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3aliy;

* pPa3BUTHUE UCCIEA0BATEIbCKUX YMEHUM U aKaIEMUYECKMX HABBIKOB.

CamocTosTenbHast paboTa MOXKET OCYLIECTBIISTHCS UHAUBUYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBUCHUMOCTH OT 11eJI1, 00bEMa, YPOBHS CIIOKHOCTH, KOHKPETHOM TEMATUKH.

TexHonorust oprauu3ali cCaMOCTOSTENIbHON paboThl CTYAEHTOB BKJIIOYAET MCIOIb30Ba-
HUe HH(POPMALIMOHHBIX U MaTEPUAIbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

[lepen BbIIIOJIHEHHMEM OOYYAIOIIMMUCA BHEAYJUTOPHOM CaMOCTOSITENIbHON paboThl mpe-
[I0/1aBaTelb MOXET IPOBOAUTh MHCTPYKT@X IO BBINOJHEHWIO 3aJaHus. B  HMHCTpyKTaxk
BKJIOYAETCS:

* LIeNb U COZIEP’KAHNE 3aJaHuS;

* CPOKHM BBITIOJTHEHMUS;

* OPUEHTHPOBOYHBIN 00bEM pabOTHI;

- OCHOBHbIE TpeOOBaHUs K pe3yJbTaTaM paboThl U KPUTEPUH OLIEHKH;

* BO3MOYKHbBIE TUITUYHBIE OIIUOKH MTPU BBITOJIHEHHH.

WHCcTpyKTaX MPOBOAMUTCS MpenojaBaTesieM 3a cUeT 00beMa BPEMEHHU, OTBEIACHHOIO Ha
W3Y4YEHUE AUCLUILINHBI.

KoHTponb pe3ynpTaToB BHEAyIUTOPHON CaMOCTOATEIbHOW PAaOOTHI CTYAEHTOB MOXKET
IPOXO/UTh B MHCbMEHHOM, YCTHON WIIM CMELIaHHOM (opme.

CTyneHThl JOJKHBI MOIXOJUTh K CaMOCTOSITENIbHOM pa0oTe Kak K HauBaKHEHUIIeMy
CPEICTBY 3aKpeIJIeHUs U Pa3BUTUS TEOPETUUYECKUX 3HAHMMU, BHIpAOOTKE €IMHCTBA B3IJIAZ0B HA
OTJIeNbHBIE BOIIPOCHI Kypca, IPUOOpETEHUsI ONPEEIEHHBIX HABBIKOB U MCIOIb30BaHUs Mpodec-
CHOHAJIbHOW JIMTEPATYPBHI.

[TomemeHust A caMOCTOSITENIbLHOM pabOThl 00YYarOIIMXCSl OCHAIIEHBI KOMITbIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHS K ceTu «MHTepHeT» M obecredeHueM A0CTymna B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEeNbHYIO CPEAY OpraHU3aI|H.

9.5 MeToanueckne yka3anus i 00y4alUIUXCH M0 OCBOCHH IO TUCIHUTLIUHBI

[Tpy M3y4yeHHM IUCHUIUIMHBI O0yYaromMMcs 1eJecoo0pa3HO BBIMNOJIHATH ClENyIOIINe
PEKOMEHJAlUN:

1. U3ydyeHue yueOHON AUCIUILTUHBI JOHKHO BECTHCHh CHCTEMATHUECKH.

2. Ilocne u3yyeHHs Kakoro-aubo paszzena 1o y4yeOHUKY WIM KOHCIIEKTHBIM MaTepHajiam
PEKOMEHYETCs 110 aMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEACICHUS, TOHATHS pas3ze-
na.
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3. Ocoboe BHMMAaHHE CJICAYCT YACIUTDH BBIIIOJIHCHUIO OTYCTOB IO MPAKTUYCCKUM 3aHATH-
SM ¥ MHJMBHlyalbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOATENBbHYIO paboTy.

4. Bcs TematuKa BOIIPOCOB, U3yYaeMBIX CaMOCTOSITENIbHO, 334a€TCs HA JIEKIUAX MPEro-
naBaresneM. M ke 1aroTcs HCTOYHMKY (B NEPBYIO OYepe/ib BHOBb U3JJaHHbIE B MEPHOANYECKON
HAYYHOH JuTeparype)ais 0ojiee 1eTaabHOr0 MOHUMAHHUS BOIIPOCOB, 03BYUCHHBIX Ha JICKIHH.

[Tpu camocTosTenbHON popaboTKe Kypca 00y4yarouecs 10JKHbI:

* IPOCMATPHUBATh OCHOBHBIE ONIPE/IEICHUS U (PAKTHI;

* IOBTOPUTh 3aKOHCIICKTUPOBAHHBIM HA JICKIMOHHOM 3aHATHU MaTEpHal U IOIOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 110 JaHHOM TEME JIMTepaTyphl;

* U3YYHUTH PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABIATh TE3UCHI, aHHOTALIUN U KOHCIIEKTBI
Han0oJice BaXKHEIX MOMCHTOB;

* CAMOCTOSITEJIBHO BBINIOJIHATD 3a/1aHUs, aHAJIOTUYHBIE NIPEJIaracMbIM Ha 3aHATHUSAX;

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPECTB.

10 OnucaHue MaTepUATIbHO-TEXHHUYECKOT0 o0ecneyeHusi, He00X0TUMOro Jisl 0Cy-
1IeCTBJICHUs1 00Pa30BaTEJIbHOI0 MPOLEcca M0 JUCHHUILINHE (MOYJII0)

10.1 YueGHo-1200paTopHOe 000py/0BaHHE

Tabnuna 8 — [lepeuens o6opyoBaHus 1abOpaTOPUN

HaunmenoBanue ayiuropuun
AynuTopust Hcnonp3yemoe o0opynoBanue
(;raboparopun)
302/3 Jlaboparopwus djIeKTpomMare- JlabopaTopHbIe CTEHIBI JIST UCCIICIOBAHMIMA
pHAaIOBEICHUS CBOWCTB 3JICKTPOTEXHHUYECKIX MATePHAJIOB U
IPOIECCOB B HUX.

10.2 Texuuuyeckue U JIeKTPOHHBIE CPEACTBA 00yUeHUS

[Ipu npoBeneHNN 3aHATUN UCTIONB3YETCA ayIUTOPHsi, 000PYyI0BaHHAS TTPOSKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) ISl OTOOpaXkeHus mpe3eHTanuii. Kpome Toro, mpu mpoBeneHun
JIEKIMA ¥ TPAKTUYECKUX 3aHATHI HEOOXOMM KOMIBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U TIPOTpaMMHBIM 00ecriedeHHEM I IEMOHCTPAIIMH MTPE3CHTAIIHIA.

11 Uubie cBenenus

MeToauuecKkue PE€KOMEHIAMH 110 oﬁyqeﬂmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSIMH 3/1I0POBbSI U HHBAJIUA0B

OcBoeHNe NUCIUILIMHBI 00YYarOIUMHUCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37]0POBbS
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JPYTUMHU OOYYaIOUIMMHUCS, TaK U B OTAEIbHBIX
rpynmnax. [IpennonaratoTcs cienuanbHble YCIOBHS JUISl ITOTy4eHUs] 00pa3oBaHUs 00yJaronuMu-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nienarornueckuif cCocTaB 3HAKOMUTCSI C TICUXO0JI0T0-(pU3UOTOTHUECKUMHU
OCOOEHHOCTSIMU O0YYaroIMXCcs MHBAIWJIOB U JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, MH/AUBUYAIBHBIMU NPOrpaMMaMi peaOWIUTallMi UHBAIUIOB (pu Hamuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJHUTEIbHAS MOAEpKKa MPErnoAaBaHus ThIOTOPAMH, TCHUXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMH, MPOLIEIIIMMHU OATOTOBKY aCCUCTEHTaMH.

B cooTBeTcTBHM ¢ METOUYECKHUMH peKoMeHaanusmMu Munoopuayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpearnoJiaraeTcsi MCIoJib30BaTh COILMAIbHO-aKTUBHBIE M pe-
(ieKCUBHBIE METO/AbI 00YUYEHHUSI, TEXHOJIOTUU COIIMOKYIbTYPHON peaduInTallK C IENIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLEHUH C APYTUMU CTYJIEH-
TaMH, CO3JJaHUH KOM(pOPTHOIO NICUXOJIOTMYECKOT0 KIMMaTa B CcTyAeH4Yeckol rpymnme. [lonbop u
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pa3paboTka y4yeOHBIX MaTepHaJOB MPOU3BOAATCSA C YYETOM INPENOCTABICHHUS MaTepuala B pas-
JUYHBIX (hopMax: ayauadbHON, BU3YaJIbHOW, C HCIOJIB30BAHUEM CHELMAIBbHBIX TEXHMUYECKUX
CpeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuminssl Junamu ¢ OB3 ocyiecTBisieTcss ¢ UCHOIb30BAHUEM CPEACTB
00y4yeHHs OOILIETO M CIEeHUAIBHOTO Ha3HAaYeHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHUs). MarepuanbHO-TEXHUUYECKOE 00ecrieueHHe MpelyCMaTpUBaeT MPUCIIOCO0IEHHE ayIUTO-
puil k Hyxzam iun ¢ OB3.

dopma npoBeeHUs aTTeCTalluu AJS CTYIE€HTOB-UHBAJIUAOB YCTAHABIUBACTCA C YYETOM
WHANBUIYAIBHBIX TICUX0pu3ndecKkux ocodeHHocreit. st ctynentoB ¢ OB3 mpenycmarpuBaeT-
cs1 1ocTymnHas popma IpeloCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, & UMEHHO:

* B TICYATHOM WM OIIEKTPOHHOH ¢opme (g JHMIl € HApyWICHUSIMH OHNOPHO-
JIBUTATEJILHOTO amapara);

* B TICYaTHOH (hopMe MITH IEKTPOHHOU (popMe C yBEeIMUYSHHBIM MPU(TOM U KOHTPACTHO-
CTbIO (IUIs1 JIML] C HAPYILIEHUSMHU CIIyXa, peuu, 3pEeHus);

* METOIOM YTCHHS ACCHCTEHTOM 3a/IaHUs BCIYX (VIS JIUII C HAPYIICHUSMH 3PEHHUS).

CryneHTaM ¢ MHBAJUAHOCTBIO YBEIMUYMBACTCA BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB MpeayCMaTpUBAETCs JOCTyMHAs (opMa mpeaocTas-
JIEHUsl OTBETOB HA 3a/1aHUs, @ UMEHHO:

* IMCBMEHHO Ha OyMare Miu HaOOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUIL] C HAPYLICHU -
MU CIlyXa, peuH);

- BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT acCCHCTEHTa (IS
JIMIL ¢ HAPYIICHUSIMU OIIOPHO-/ABUraTEIbHOIO aniapara);

* YCTHO (7151 TUIT ¢ HAPYIICHUSIMU 3PEHUS, OMTOPHO-ABUTATEILHOTO amlapara).

ITpu HeoOXoaMMOCTH JUIsl 00YYarOIUXCs ¢ MHBAJIMIHOCTBIO MPOLEAYpa OLIEHUBaHUS pe-
3yJITATOB O0YUYEHHSI MOKET MMPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

DJIEKTPOTEXHUYECKHE MATEPHUAJIbI M 3J1eMEHTHI 3JIEKTPOHHOM TeXHUKH

Hanpanenune noaroToBku

27.03.05 Uunosamuxa

HampasnenHocTs (Mpoduib)
00pa30BaTeNbHOM POrpaMMbl

ynpaeﬂeHue UHHOBAYUOHHbIMU npoyeccamu u npoekmamu

KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yueoHomy niawy)
®opma 00yueHus OuHasl
TexHomorust 00yueHus MpaOUYUOHHASL
Kypc Cemectp TpynoeMkocTs, 3.€.
1 2 4

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroiiee noapas3aeicHne

Drzamen

Kadgheopa «OM - Dnexmpomexanuxar

’B JaHHOM IIPUIIOKEHUH TIPEICTABICHbI THUIIOBBIE OLIEHOUHBIE CPeACTBA. [T0IHBINA KOMILIEKT
OIICHOYHBIX CPEJICTB, BKIIOUYAIOIINI BCE BAPUAHTHI 3aJaHUI (TECTOB, KOHTPOJIBHBIX PaboT H 1Ip.),
MpeIaraeMbIX 00yJaromeMycs, XpaHuTcs Ha Kadeape B OyMaKHOM U 3JIEKTPOHHOM BHJIC.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJbTaTaMHi 00pa30BaTeIbHON NPOrpaMMblI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Ko n HaumMeHoBaHue KOM-
METECHINU

Nuaukatopel JOCTUXEHUS

[TnarupyemMble pe3ynbTaThl 00y-
YEHUSI 110 AUCIUILTHMHE

Ob6memnpodeccnoHanbHbIC

OIIK-2 Cniocoben ¢opmy-
JUPOBaTh 3a7a4M npodec-
CHOHAIILHOM JeSITEIbHOCTHU
Ha OCHOBE 3HAHUU TPO-
(GWIBHBIX pa3aenoB MaTe-
MaTHYECKNX, TEXHUYECKUX
¥ €CTECTBCHHO-HAYYHBIX
JTUCIUILINAH (MOIYJIei)

OIIK-2.1 3Haer 3aKOHBI MPO-
(GWIBHBIX pa3/esoB MaTeMa-
TUYECKUX, TEXHUYECKUX U
€CTECTBEHHO-HAay4YHbIX TUCILIH-
TUTUH

OIIK-2.2 YmeeT npuMeHSTh
¢u3nueckue, MaTeMaTuye-
CKHUe, TeXHUYECKHE U ecTe-
CTBEHHO-Hay4YHbIE METO/IbI,
METO/0JIOT U, CIIOCOOBI U all-
TOPUTMBI 1J1s1 GOPMYJINPOBa-
HUS 3a/1a4 TEOPETUYECKOT0 U
IIPUKIIATHOTO XapaKTepa Mpo-
(beccnoHaIbHOM 1EATEILHOCTH
OIIK-2.3 Bnaneer HaBbIKaMu
IPUMEHEHUs 3HaHUH po-
(GUIbHBIX pa3JeoB MaTeMa-
TUYECKUX, TEXHUYECKUX U
€CTECTBEHHO-HAYYHbIX JTUCIHU-
IUTMH TpU GOPMYJIUPOBAHUU
npodeccuoHaNbHBIX 3a7a4

3HaeT OCHOBHBIE CBOMCTBA U Xa-
PaKTEPUCTHKH HIICKTPOTEXHHYE-
CKUX U KOHCTPYKIIHOHHBIX Ma-
TEpHUAaJIOB.

YMeer BBIOMpATh 110 CIIPaBOY-
HHKaM MaTepuaIbl sl KOHKPET-
HBIX KOHCTPYKIIMIA AJIEKTPOTEX-
HUYECKHUX YCTPOMCTB.

Bnaneer HaBbIKaMH MTPOBEACHUS
CTaH/IapPTHBIX UCTIBITAHUHN 3JICK-
TPOTEXHUUYECKUX MATEPHAIIOB U
METOJJaMH{ MX pacyeTa Juis Ipu-
MEHEHUS B Pa3IMYHBIX AJIEKTPO-
TEXHHYECKHX U DJICKTPOIHEpre-
THYECKUX YCTaHOBKaX.

Tabmuna 2 — [Mactiopt GoH/1a OIIEHOYHBIX CPEJICTB

KonTtposmpyembie ®opmupyemass | Hammenosanue
pa3aeJsl (TeMbl) KOMIIeTEHIUA OLICHOYHOI'0 IMoka3aTenu oLeHKH
AUCHHUILINHBI cpeAcTBa
Paznen 1 OIIK-2 Tect [IpaBUIBHOCTD BBINOJHEHUS
3a/laHus
ITpakTnueckoe | [IpaBHUIBHOCTH BBITIOIHEHHSI
3aJlaHue 3a1aHus
JlaGopaTtopHble | ApryMEHTHPOBAaHHOCTh OT-
paboThI BETOB, JIOCTOBEPHOCTH pe-
3yJIbTaTOB  JKCIEPUMEHTOB,
o0OpaboTka MOJTy4YE€HHBIX
JTAHHBIX
Pa3znen 2 OIIK-2 Tecr [IpaBUIBHOCTE BBINIOJIHEHUS
3a1aHUS
[Ipaktiyeckoe | [paBUIIBHOCTD BBIMOJHEHHS
3adaHuC 3aIaHUs
JlaboparopHbie | ApryMEHTHPOBAaHHOCTb  OT-
paboThI BETOB, JIOCTOBEPHOCTH pe-
3yJIbTaTOB  JKCIIEPUMEHTOB,
o0paboTka MOJTy4EHHBIX
JAHHBIX
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PacuerHo- IlonmHoTa W TPaBUIBHOCTH
rpaguueckas BBINOJIHEHUS 3a/1aHUS
pabora
Pasznen 3 OIIK-2 Tecr IIpaBUIILHOCT BBIIOJIHEHHSI
3a/laHus
Ilpaktuyeckoe | [paBUIIBHOCTD BBIMONTHEHHS
3aJaHucC 3aJaHnusg
JlaGopaTtopHble | ApryMEHTHPOBAaHHOCTh  OT-
paboThI BETOB, JOCTOBEPHOCTb pe-
3y/lbTaTOB  AKCIIEPUMEHTOB,
obpaboTka MOJTYYCHHBIX
JTAHHBIX
Paznen 4 OIIK-2 Tect [IpaBUIIBHOCTE BBIIIOJIHEHUS
3a/laHus
IIpakTndeckoe | [IpaBHUIBHOCTH BBITTIOJHECHHUSI
3aJaHUC 3aJIaHUSA
JlaGopaTtopHble | ApryMEHTHPOBaHHOCTh  OT-
paboThI BETOB, JOCTOBEPHOCTb pe-
3yJIbTaTOB  HKCIEPUMEHTOB,
o0OpaboTka MOJIy4YE€HHBIX
JAHHBIX
PacuetHo- IlonmHOoTa W MHPaBUIBHOCTH
rpaguueckas BBITIOJIHEHUS 3aJaHUsI
pabora
Paznen 1-4 OIIK-2 KoHTtposbHbIE [lonmHoTa W 1PaBUIBHOCTH

BONIPOCHI K IK-
3aMeHy

OTBCTa

2 MeToanueckne MaTepHAaJibl, ONpeIe/IA0NHe MPOLeayPhbl OlleHUBAHUS 3HAHWI,
YMeHM, HABBIKOB M (MJIM) ONBITA AeSITeIbHOCTH, XapaKTepu3youme npouece

(popMupoBaHusa KOMNIETEHIU

Mertoandeckre MaTepHabl, ONMpEASNIAIONIe IPOLETypbl OLIEHUBAHUS 3HAHUM, yMEHUH,
HaBBIKOB M (MJIN) OIBITA JEATEIBHOCTH, TPEICTABIEHBI B BHJIE TEXHOJIOTHUECKON KAPThl TUCIIH-
winHbI (Tabnuia 3).

Tabmuua 3 — TexHoJornyeckas Kapra

MecTpa

HanmenoBanue Cpoknu Ixkana ouenn- Kpurepun
OLICHOYHOI0 CpPe/ICTBA BBINOJIHEHHU S BaHMA OLICHUBAHUS
2 ceMecTp
Ilpomesrcymounaa ammecmavus ¢ gpopme IK3amen
1 | Tecr B TEUEHHE Ce- 10 Gasos 10 Gamio — 91-

100 % npaBuib-
HBIX OTBETOB —

BBICOKMH  ypo-
BCHb 3HAHU;
8 OamioB — 71-

90 % mnpaBwUIb-
HbIX OTBETOB —
JIOCTaTOYHO BHI-
COKHUH YypOBEHb
3HAHUM;

6 6amnos— 61-70
% TpaBUIbHBIX
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HaunmenoBanue Cpoknu Ixkana ouenn- Kpurepun
OLICHOYHOI0 CPe/ICTBA BBINOJIHEHHS BaHMA OLICHUBAHUS

OTBETOB — Cpe/l-
1305071 YPOBEHb
3HAHUI;

4 6amna — 51-60
% TpaBUIBHBIX
OTBETOB — HH3-

KHU YPOBEHb
3HAHWI;
0 6aymo — 0-50

% TpaBUIBHBIX
OTBETOB — OYCHb
HU3KUI YpPOBEHb

3HAHHH.
JlaboparopHnas padota 1 B TeEYeHue ce- |5 O6amwioB 5 GamIoB — CTy-
MECTpa JEHT  ITI0Ka3all
JlaGoparopHas paboTta 2 B TEYeHHE ce- | S5 OayuioB OTIMIHEIE
MeCTpa HaBBIKH TIpHMe-
JlaboparopHas padota 3 B TeEYeHue ce- | 5 O6amioB HCHHS TOTydeH-
MecTpa N
JlaboparopHnas pabota 4 B TeueHue ce- |5 6amios HBIX  SHAHMM M
MecTpa yYMEHHH npu
I[MpakTuueckoe 3aganue 1 B TeueHue ce- |5 Oamios peIICHAN PO~
MecTpa (eccnoHaIbHBIX
[IpakTryeckoe 3axanue 2 B TEYeHue ce- | 5 O6amioB 3a1a4 B paMKax
MecTpa YCBOCHHOT'O
[pakTnueckoe 3aganue 3 B TeueHHe ce- | 5 6a/ioB y4eOHOTO MaTe-
MecTpa puana.
[IpakTuueckoe 3ananue 4 B TEYCHHE ce- | S5 Oa/uioB 4 Gamma — cry-
MecTpa JeHT  TOoKa3al

XOpollue HaBbI-
KA TPUMEHEHHUS
MOJTy4YEHHBIX
3HAaHUH U yMe-
HUW IIpU pele-
HUM Tpodeccu-
OHAJIBHBIX 3ajJa4
B paMKax YCBO-
€HHOTO Y4eOHO-
ro MaTepuaia.

3 Oamra — cry-
JNEHT  IOKazaj
yIlOoBJIe-
TBOPUTEIBHOE
BJIa/ICHUE HaBbI-
KaMHU TpUMEHe-
HUS  TIONy4yeH-
HBIX 3HAaHUW U

yYMEHUN npu
peleHn  mpo-
(dbeccroHaTbHBIX

3ala4 B paMKax
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OLICHOYHOT0 CpEeaACTBA

HanmenoBanue

Cpoknu
BBINOJTHEHHS

IIkana oneHu-
BaHHSA

Kpurepun
OLICHUBAHUS

YCBOGHHOTO
y4eOHOTro Mare-
puaina.

2 Obamra  —
CTYIEHT TIpoJe-
MOHCTpPUPOBAI
HEJIOCTaTOYHBIN
YPOBEHb BIIaJIe-
HUSl YMCHHUSIMH H
HaBBIKAMU  TIpU
pEelIeHu:d  TIPOo-
(b eccroHaNbHBIX
3aa4 B paMKax
YCBOEHHOTO
yuyeOHOro Mare-
puana.

10

PacuetHo-rpaduueckas pa-

oora

B TCUYCHHE Ce-
MecTpa

15 OamwoB

15 oOamwioB -
CTYyJIGHT  TIpa-
BUJILHO  BBITIOJI-
HWJI  3aJaHHe.
ITokazan otrnuy-
HbIC  BJIQJICHUS
HABBIKAMU TIPH-
MEHEHHS TOJy-
YEHHBIX 3HAHUM
U yMEHUH IpHU
pelieHuu  Tpo-
dbeccroHanbHBIX
3aa4 B pamKax
YCBOEHHOTO
yuyeOHOro Mare-
puana. OtBeTun
Ha BCE JOMOJI-
HUTEJbHBIE BO-
MPOCHl HA 3allU-
TE.

10 OGammoB -
CTYJIGHT BBIMOJI-
HUJT 3aJlaHue C
HEOOIBIIUMU
HETOYHOCTSIMU.
ITokazan xopo-
e  BIAACHUS
HABBIKAMU TIPH-
MEHEHHUs TONy-
YEeHHBIX 3HAHUU
W YMEHUU IpH
peuIeHuu  Tpo-
dbeccroHaNbHBIX
3a/71ad B pamKax
YCBOEHHOTO
y4eOHOro Mate-
puana. OtBeTHI
Ha OOJIBIIMHCTBO
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HanmenoBanue
OLIEHOYHOI'0 CPeJACTBA

Cpoknu
BBINOJTHEHHS

IIkana oneHu-
BaHHSA

Kpurepun
OLICHUBAHUS

JIOTIOTHUTEb-
HBIX  BOIPOCOB
Ha 3aIlUTE.

5 OGamnoB - crTy-
JEHT BBIOJIHUI
3a/laHue ¢ cylie-
CTBEHHBIMH He-
TOYHOCTSIMH.
ITokazan  ygo-
BJIETBOPUTEIIb-
HOE  BJIAQJICHUE
HaBbIKAMU IpH-
MEHEHHS TOJy-
YEHHBIX 3HAHUI
U yMEHUH IpHU
pelieHuu  Tpo-
(dbeccroHaIbHBIX
3aa4 B paMKax
YCBOEHHOTO
yuebHOro Mare-
puana. llpu ort-
BETax Ha JIOIOJ-
HUTCIIBHBIE  BO-
IPOCHl Ha 3allu-
Te OBLIO JOIy-
IIIEHO MHOTO He-
TOYHOCTEH.

0 GamioB - mpu
BBITIOJTHEHUH
3a/IaHMsl CTYJEHT
MIPOJIEMOHCTPH-
poBan HeJoCTa-
TOYHBIA YPOBEHb
BJIQJICHUS HAaBHI-
KaMH TpUMEHe-
HUS ~ TIOTMyYeH-
HBIX 3HaHUU U
yMEHUHI npu
pelIeHuu  TIpo-
dbeccroHanbHBIX
3aa4 B paMKax
YCBOEHHOTO
y4yeOHOro Mate-
puana. Ilpu or-
BETax Ha JIONoJ-
HUTEJBHBIE BO-
POCHI Ha 3allu-
Te OBLIO JOIy-
LIIEHO  MHOXe-
CTBO  HETOYHO-
CTeN.

Texymuit KOHTPOJIb!

65 Oamnos

DK3aMeH:

35 OamnoB

35 OawioB -
CTYACHT npa-
BUJIBHO OTBETHII
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HanmenoBanue

OLICHOYHOT0 CpEeaACTBA

Cpoknu
BBINOJTHEHHS

IIkana oneHu-
BaHHSA

Kpurepun
OLICHUBAHUS

HA  TeopeTuye-
CKHE  BOMPOCHI
ounera. [Tokazan
OTJIMYHbIE 3Ha-
HUSL B paMKax
YCBOGHHOTO
y4yeOHOTrO MaTe-
puana. OTBeTUI
HAa BCE JIOMNOJ-
HUTEIBHBIE  BO-
MPOCHI.

30 OGamwioB -
CTYJEHT OTBETHUII
HA  TeopeTHhye-
CKHE  BOIPOCHI
ownera ¢ He-
OOJBIIUMU ~ HE-
TOYHOCTSIMH.
ITokazan  xopo-
e 3HaHWUS B
paMKax YCBOEH-
HOTO y4eOHOTro
matepuana. Ot-
BETWJI Ha OO0JIb-
[IMHCTBO Jo-
TIOJTHUTEITBHBIX
BOTIPOCOB.

20 OammoB -
CTYJEHT OTBETHUII
HA  TeopeTHye-
CKH€  BOIPOCHI
ounera c cyie-
CTBEHHBIMU He-
TOYHOCTSIMH.
ITokazan  ygo-
BJICTBOPUTEIb-
HbIC 3HAHUSA B
pamKax yCBOCH-
HOTO  y4eOHOro
Marepuana. Ilpu
OTBETax Ha JIO-
TTOJTHUTETbHBIE
BOINPOCHL  OBLIO
JOTYIIIEHO MHO-
0 HETOYHOCTEH.
10 GammoB -mipu
OTBET€ Ha TEO-
peTHYecKue BO-
mpocel  Ouiera
CTYJISHT TIpoJie-
MOHCTPHUPOBAT
HEJIOCTaTOYHBIN
YPOBEHb 3HAHUM.
IIpu oTBeTax Ha
JIOTIOTHUTEITb-
HBIE  BOIPOCHI
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HaunmenoBanue Cpoknu Ixkana ouenn- Kpurepun
OIIEHOYHOT0 CPe/ICTBA BBINOJTHEHHS BaHMs OIleHUBAHUS
OBLIIO JTOMYIIEHO
MHO>KECTBO He-
MPABHIILHBIX
OTBETOB.

0 GaymoB — oOT-
CYyTCTBYIOT  OT-
BEThl Ha Teope-
TUYECKUE  BO-
IPOCHI OMIIeTA.
HUTOTI'O: - 100 Gammos -

Kpurtepuu oneHKH pe3y/ibTaTOB 00y4eHHs 10 JUCHUILIMHE:

0 — 64 % OT MakCUMaJIbHO BO3MOXKHOW CYyMMBI 0aJJIOB — «HEYHAOBJIETBOPUTEIBHO» (HEHO-
CTaTOYHbBIN YPOBEHD ISl IPOMEKYTOYHON aTTeCTallMU 0 JUCLUILIUHE);

65 — 74 % oT MakCUMaJIbHO BO3MOXXHOH CyMMBbI 0aJIJIOB — «YAOBJIETBOPUTEIBHOY (IIOPOro-
BbIil (MUHUMAaJbHBIN) YPOBEHB);

75 — 84 % OoT MakCUMaJIbHO BO3MOXHOW CyMMBbI 0aJlJIOB — «XOPOLIO» (CPEIHUN YPOBEHbD);
85 — 100 % ot MakcuMaabHO BO3MOKHOM CyMMBbI 0aJlIOB — «OTJIMYHOY» (BBICOKUHN (MaKCH-
MaJIbHBIN) YPOBCHB)

3 TunoBble KOHTPOJILHBIE 3aJaHNs] U HHbIE MATEPUAIbI, HEOOXOTUMBIE JIJIsI
OLIEHKH 3HAHMI1, yMeHHii, HABBIKOB U (MJIM) ONBITA IeSITEJIbHOCTH, XapaKTepPH-
3ywinue npouecc GopMHUPOBaHNs KOMIIETEHIINIT B X0/1¢ OCBOeHHUsI 00pa3oBa-
TeJbHOI MPOrpaMMbl

3.1 3aganus 1Js TEKYLIEro KOHTPOJs yCIeBaeMOCTH

TECT

1. K ocnognbim omauuumensHolm c60UCMEaAM OUIIEKMPUKOE OMHOCUMCA: ...
a) BBICOKOE yJI€IbHOE COMPOTUBIICHHUE;
0) crsibHas 3aBUCHUMOCTD yJIEIEHOTO COTIPOTUBIICHHUS OT BHEITHUX (haKTOPOB,;
B) CIIOCOOHOCTB K TOJIIPU3AIIH M BO3MOXKHOCTB CYIIIECTBOBAHUS AIEKTPUIECKOTO TTOJIS.
2. YKaxcume RPUHUUNUATbHBLL 6UO 3AGUCUMOCHU YOEIbHO20 CORPOMUGIEHUA Me-
masnoe om memnepamypsl Onpeoensiemoil 8 Xo0e npoeedeHus IKCnepumenma:

P P p

a) 6) c)

3. Kakoii u3 6u006 noaapuzayuu Oul1eKmMpuKos He 8bl3blédenm Oul1eKmpudecKux no-
mepo:
@) OUNOIBLHO-PENAKCAUUOHHAA NOSAPUIAUUA;
0) muzpayuonnaa nonapuzauus;
¢) uoHHasA noaapulauua.

4. Ykascume npunyunuaibHulii 6U0 801bM-AMNEPHOI XAPAKMEPUCMUKU 2A3000pa3-
HO20 OUITIEKMPUKA ONPedeiemMoil 8 X00€ NPo8e0eHUs IKCREPUMEHMA:
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x

a) 0) 9)

5. Ocnoenbvim omauuumenbHbIM C80UCIMEOM NOSIYNPOBOOHUKOG ABIAEMCA, KOMOPOE 603~
MOJHCHO ONpedenums 8 X00€ NPOGeOeHUA IKCHEPUMEHINA: ...
a) BBICOKAs! AJICKTPOIIPOBOJHOCTE;
0) 3aBUCHUMOCTb 3JIEKTPOIIPOBOJIHOCTH OT BHEIIHUX (PaKTOPOB;
B) CIIOCOOHOCTH K TMOJISIPU3AIIHH.
6. Ocnoenoit éenuuunoili xapakmepu3syouieii nomepu 6 OUI1eKMPULECKUX Mamepua-
1ax A6NAEMCA NPU 00PaAdOmMKe IKCNEPUMEHMATLHBIX OAHHBIX:

a) €

o) 1
c) tgd

7. Ilepsonpuuunon pazeumus npoyecca npodosa 2azoo0paznozo OUINEKMpUKa A611-
emcsa:
a) DJIEKTPOIPOBOIHOCTE;
0) ynapHas HOHU3ALINS;
C) OTEPHU B AUDJIEKTPUKE.

8. C yeenuuenuem uacmomovt nNpU NPOBEOCHUU IKCHEPUMEHMA OUINEKMPUYUECKAA
NPOHUUAEMOCb NOTAPHBIX OUIIEKIMPUKOE: ...
a) yBelIMuMBaeTcs; 0) YMEHbBINAETCS;  B) OCTAETCS HEM3MEHHOM.

9. Ilpu npoeedenuu 3>KcnepumeHma ¢ yeaudeHuem Yacmomuvl OUINEKMPUUECKas
RPOHUUAEMOCHb HENONAPHBIX OUIIEKIMPUKOE: ...
a) yBeJIMYMBAETCS; ©O) YMEHBINIAETCS; B) OCTAETCS HEU3MEHHOM.

10. Opuenmauyun maznumnovix MOMEHMO8 heppoMazHUMHO20 MAmMepuana é npeoenax
00H020 00MEHa NPeOCMaAs1eHa HA PUC.. ...

VavaY,

6) c)

SAJAHMSA JJIA SAINUTHI, TIPOBEJAEHHBIX TABOPATOPHBIX J9KC-
HEPUMEHTOB 1 IOJIYYEHHbBIX DKCIHEPUMEHTAJIBHBIX /IAH-
HbIX

DJIeKTPONPOBOAHOCTH METAJLIIOB
1) IlepedncnuTh JOCTOMHCTBA U HEJOCTATKU OCHOBHBIX TPOBOJHUKOBBIX MaTE€pHAIIOB
(cepebpa, Menu, aTFOMUHHS).
2) Kak mpoucXoauT MepeHOC 3JIEKTPUUECKUX 3apsiioB B METAIUIMYECKUX MPOBOJHUKAX?
Hasars npoBoanuku 1 u 2 pona.
3) Ot kakux (pakTOpOB 3aBUCUT yJENbHAsl DIEKTPOIMPOBOJHOCTh METATUTHUECKUX TMPO-
BOJTHUKOB?
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4) Kak 3KCIepuMEHTaIbHO OINPEIEISIETCS] 3aBUCUMOCTh YJIEIbHOTO 3JIEKTPUUYECKOTO CO-
MIPOTUBJICHHE METAIINYECKUX IIPOBOJHUKOB OT TEMIEPATYPHI?

5) Kakue TpeOoBaHMS NPEABSABISAIOTCS K MPOBOJHUKOBBIM MaTepHajaM, HCIIOJIb3YeMbIM
JUIS1 U3TOTOBJIEHUS PEOCTATOB U PE3UCTOPOB?

HccnenoBanue cBOCTB NMOJYNPOBOJHHKOBBIX MATEPHATIOB

1) C Touku 3peHusi 30HHOW TEOPUU TBEPIOTO Tesia OOBSCHUTH PA3NIUUUE MEXKIY IUIICK-
TPUKOM, ITOJIYIIPOBOJIHUKOM U IIPOBOIHUKOM.

2) [MosicauTte pU3NYECKU CMBICIT SHEPTHH 3aNPEIICHHON 30HBI.

3) Kakue neexTsl KpUCTATUYECKON PEIIETKH MOTYT OBITh B MOJYHMPOBOJHHUKE U Kak
OHM YYacCTBYIOT B 3JIEKTPOIPOBOAHOCTH?

4) Kak u3MeHsieTcsl KOHLIEHTpALKsl ¥ MOABUKHOCTh HOCUTENEH 3apsA0B B MOIYIPOBOJIHU-
K€ [PYU U3MEHEHUU TEMIIEPATYPHI?

5) Kakue BHemrHue (PaKTOpbI BIUSIOT Ha 3JCKTPUYECKUE CBOMCTBA MOJYIPOBOAHUKOB U
KaK 3TO 3KCHEPUMEHTAIBHO ONpeaensiercs’?

DJIEKTPONPOBOIHOCTD TUIIEKTPUKOB

1) HapucoBatb 1 0OBSICHUTH 3aBUCUMOCTh YAEIBbHON 00BbEMHOI MPOBOIUMOCTU TBEPO-
ro JURJIEKTPUKA OT TEMIEPATYpPhl, MOSICHUTH KaK 3TO 3KCIEPUMEHTAIbHO OINpeNeseTCs?

2) HapucoBatb 1 00BSCHUTH 3aBUCUMOCTD YAETBHOTO 00BEMHOIO COTIPOTHUBIICHUSI TBEPIO-
T'0 IUAJIEKTPHKA OT TEMIEPATYPhI, MOSICHUTB KaK 3TO SKCIIEPUMEHTAIBLHO OMPEIeIIIeTCs?

3) Ha3BaTh Tursl 3apsa0B, 00yCIaBIMBAIOMIMX 3JEKTPOIPOBOJHOCTD KUIKUX TUIIIEKTPHU-
KOB.

4) HapucoBaTh U OOBSICHUTH IpauK HM3MEHEHHs] TOKa 4epe3 AUDIEKTPHUK CO BPEMEHEM
IIPU BKJIFOYEHUHU U BBIKJIFOUEHUU MOCTOSIHHOTO JIEKTPUYECKOIO MOJIS.

5) HapucoBaTh u OOBSCHUTH BOJBTAMIEPHYIO XapaKTEPUCTHKY ra3000pa3HOro JUAJIEK-
TpHKa.

Honsipu3anus HEMOJISIPHBIX AMIJICKTPHKOB

1) Onucarh MeXaHU3M JIEKTPOHHOHN YIPYTroi MOJSpU3aLUu IUIIEKTPUKA.

2) OnucaTh MEXaHU3M MOHHOW MOJISPU3ALIUH.

3) HapucoBath u OOBSICHUTH TpauK 3aBUCUMOCTH OTHOCHUTEIBHOWU IUIIECKTPHUUECKOU
IIPOHUIIAEMOCTU OT YaCTOTHI U OT TEMIIEPATYpPHI Ul HEMOJIAPHOIO AUDJIEKTPUKA C MOHHBIM Me-
XaHU3MOM TOJISIPU3ALINHY, TIOSACHUTH KaK 3TO SKCIIEPUMEHTAIBLHO ONpeensercs?

4) IMouemy ¥ MO KaKUM IPU3HAKAM JUAJIEKTPUKHU AEIAT Ha MOJIApHbIE U HenosipHble? Ka-
Kas Mexay HUMH pa3Huia? [1osICHUTh Kak 3TO 3KCIIEpUMEHTANIBHO OIpeensiercs?

Iousipu3anus NONSPHBIX IHYIEKTPHKOB

1) HapucoBath 3aBUCUMOCTH MOJISIPU30BAHHOCTH OT BPEMEHHU I MOJISIPHOTO AUBIIEKTPU-
Ka C JIUIOJIBHO-PEIAKCAIMOHHBIM MEXaHU3MOM TNOJSAPU3ALMH IIPU BKIOYEHUH U BBIKJIIIOUEHUU
MOCTOSIHHOTO 3JIEKTPUUYECKOTO MOJISI.

2) OnucaTh MEXaHU3M JUIOJIBHO-PEaKCAlIMOHHOMN MONIApU3alMU AUIIEKTPHKOB.

3) Ilokasarp Ha pUCYHKE, OTKY/Ia, KAKHE U TIOYEMY TTOSBIISIFOTCS 3apsiibl B KOHJCHCATOPE C
JUDJIEKTPUKOM, TTOAKIIOYEHHOM K MICTOYHHMKY ITOCTOSIHHOT'O TOKA.

4) Kak omnpenensieTcst OTHOCUTENbHAS TUAJIEKTpUUECKasi IPOHUIIAEMOCTh?

5) V Kakux IUAJIEKTPUKOB OTHOCUTENIBHAS AUDJIEKTPUUECKas TPOHULAEMOCTh 3aBUCHUT OT
temnepaTypbl? MOXHO JIM HCKIIOUUTH ATy 3aBUCUMOCTh? [IOSICHUTH KaK 3TO SKCIIEPUMEHTAN b-
HO onpezensercs?

JAuaiekTpuyecKue norepu
1) Hapucosare rpaduxu "TIOJIIPU3OBAHHOCTB"= f(wt) u i= f(wt) Ha QoHE

u=U,_ Sin(a)t) JUISL TUBJIEKTPUKA € AJIEKTPOHHOW YIPYTroW MOJSpU3aLUECH.

2) HapucoBarb u OOBSCHHTH 3aBUCHUMOCTh 1JO OT TemrepaTypbl JJs HEMOJIIPHOTO JIU-
AIIEKTpPHUKA.

22



3) Hapucoats tpadpukn "TIOJIIPUBOBAHHOCTBE'= f(wt) m i=f(wt) ma ¢one
u =Umsin(a)t) AJIg yCIIOBHs, KOrga BpPEMA pelakCcalunu COU3SMEPHUMO C IIEPHUOIOM H3MCHCHUIA

HANPsDKEHUS IS AUAJIEKTPUKA C YMCTO JUIIOJIBHO-PEIaKCAMOHHOM NOJSIPU3ALAEH.

4) HapucoBaTbh SKBUBAJIEHTHYIO CXEMY 3aMELIEHUS KOHIEHCATOPa C HEMOJISIPHBIM AU3JIEK-
TPUKOM.

5) HapucoBaTbh 3KBHBAJIEHTHYIO CXEMY 3aMELICHHUS KOHJEHCATOpa C IOJIIPHBIM JAMAJICK-
TPUKOM (ToylaraTh HaJW4ME€ B JMIJIEKTPUKE DJIEKTPOHHOH YHOpPYyrol M  JUIIONBHO-
pellakCallMOHHON MOJIIPU3ALUN ).

IIpo06oii ra3000pa3HoOro IM3JIEeKTPUKA
1) IlocTpouTs AMAarpaMMy TEIUIOBOM yCTOMYMBOCTH TBEPIOTO AUDIEKTPUKA U IPOUILIIIO-
CTPUPOBATh C €€ NOMOIIBIO KPUTEPHUH TEIIIOBOI0 NMPO0Os JUIIEKTPUKA.

2) B xone npoBesieHusl 3KCIEPUMEHTA UCIIBITAHUIO HAa IPOOOH B IMOCTOSHHOM 3JIEKTpHUYE-
CKOM II0JI€ ITOJIBEpraercs ra3000pa3Hblil JUAJIEKTPUK B CUCTEME JIEKTPOAOB MIIA — IJIOCKOCTh
Pa3JIMYHOM NOJIAPHOCTH.

T, | = e e

a) 6)

ConoctaBUTh MPOOUBHBIEC HANIPSKEHUS PUC. (a ¥ 0) U OOBACHUTH Pa3IuYHsL.

3) HapucoBaTp 1 00BACHUTH 3aBUCUMOCTb 3JIEKTPHUUECKON IPOYHOCTH Ta3000pa3HOro Au-
JJIEKTPUKA OT PACCTOSIHUS MEXAY d1eKTpoAaMHu. ? II0sSCHUTH Kak 3TO 3KCIEPUMEHTAIBHO OIpe-
neaserca?

4) 3anucaTh ycioBHUE, IPU KOTOPOM 3JIEKTPOH MOXKET HWHHUIIMHPOBAThH NPOILECC yIapHOM
MOHM3AIIH.

5) HapucoBaTb 1 0OOBACHUTH 3aBUCUMOCTb JIEKTPUUYECKOH MPOYHOCTU Ia3000pa3HOro au-
AJIEKTPUKA OT JlaBieHUs rasa. ? IIoSCHUTh Kak 3TO SKCIIEPUMEHTAIILHO ONpeeseTcs?

HccaenoBanue CBOMCTB MATHUTHBIX MAaTEPHAJIOB
1) HapucoBarh 1 00BSACHUTH 3aBUCUMOCTh OTHOCUTEIBbHOM MAarHUTHOW MPOHUIIAEMOCTU
deppomarneTrka oT Temnepatypsl. ? [IoSCHUTH Kak 3TO SKCIEPUMEHTAIBHO ONpeaensercs?

2) HapucoBate neTiito ructepesuca uid (peppoMarHeTuka 1 nokasarb Ha Hel XapaKTepHbIe
TOYKH.

3) Uem 00ycoBIIEH MarHUTHBIN MOMEHT aTroma?

4) Kakue mpouecchl MpoUCcXoJAT B (eppoOMarHeTHke Mpyu ero HaMarHMYMBaHUK BHELTHUM
nosiem?

5) HapucoBaTb 1 00BSICHUTH 3aBUCUMOCTb [ = f(H ) Ut peppoMarHeTuka.

PACYUETHO-TPA®UYECKASA PABOTA

3amanue.

Homepa BapmaHTOB 3aaHusi BBIOMPAIOTCS HMCXOIs W3 TMOCHAeAHEH HUQPHI 3a4eTHON
KHIDKKH (CTYZCHUECKOTO OuiieTa) B COOTBETCTBUU C TaOmuiei 1.
Tabmmia 1 — BapuaHThI BBITOJTHEHUS 3a/IaHUS.

OCJICAHASA 1IH a
(Ilp Homep BBINMOJHAECMOr0 3aJaHUA

y4yeOHoro mmmdpa
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1 1 11 21 31 41 51
2 2 12 22 32 42 52
3 3 13 23 33 43 53
4 4 14 24 34 44 54
5 5 15 25 35 45 55
6 6 16 26 36 46 56
7 7 17 27 37 47 57
8 8 18 28 38 48 58
9 9 19 29 39 49 59
10 10 20 30 40 50 60

3a,I[aHI/IH K BBITIOJIHEHH IO pa60TbIZ

CrtpoeHue BelecTBa

1) VYkaxkuTe BaKHEHIINE BUJIbI CBSI3U aTOMOB U MOJIEKYJ B BemlecTBax. [IpuBenure npume-
PBI BEILIECTB, B KOTOPBIX UMEIOTCS 3TH BUbI CBSI3U, U OTMETHTE UX OCOOEHHOCTH.
2) B yem 3akitouaercs pa3inuure NOJSPHBIX (JUMOIbHBIX) U HEMOJSPHBIX (HEHTpaIbHBIX )

BeniectB? [IpuBeaute npumepsl Tex u apyrux. Jlaire onpeaeneHue IUMOIbHOIO MOMEHTA MO-
JIEKYJIBI.

3) OxapakTepu3yiTe cTpoeHHE U 1e(hEKThI TBEPBIX TEL.

4) Kakum 06pa3oM KI1acCUPUIUPYIOT BEIISCTBA MO JIEKTPUICSCKHM CBOHCTBAM C TOUYKH
3pCHHS TECOPHH TBEP/BIX TEII?

5) Kak xnaccudummpyrot BemecTBa o MarHuTHEIM CBOHCTBaM?

6) Kakue noHsATHS UCTIONB3YIOT ISl ONMCAHMS TTOBEICHHSI TUIICKTPUKA B JICKTPUICCKOM
nose?

7) OxapakTepu3yrTe MPOIECcC MOJISPU3AINU JUIIICKTPHKA.

Kak KoIn4ecTBeHHO OIICHUBACTCA MOJIAPU3aINA I[I/IC)J'ICKTpI/IKa? VkaxuTe HauMEHbBIIIEE BO3MOXK-
HO€ 3HaY€HHE OTHOCUTEIHLHOM ):[HBJICKTpH‘ICCKOfI IIPOHUIAEMOCTH.

8) YKaxuTe OCHOBHBIE BUbI MOJISIPU3ALNN JUIIEKTPUKOB.

9) Kak knaccupuuupyroT Tu3IeKTpUKY IO BUAY MOJIIpU3an?

10)  OxapakTepu3yiTe JUINEKTPUUCCKYIO POHUIIAEMOCTh Ta30B, XKUJAKUX U TBEPBIX -
JJIEKTPUKOB.

DJIEKTPONPOBOTHOCTb TUIIEKTPHKOB

11)  OxapakTepHu3yiiTe HIEKTPOIPOBOTHOCTD KHIKHX JHIICKTPHKOB.

12)  OxapakTepu3yiTe OCHOBHBIC TIOHSITHS MPOIECCa FJIEKTPOIPOBOHOCTH TUIICKTPUKOB.
13)  OxapakTepu3yiiTe JICKTPOIPOBOTHOCTh ra3000pa3HbIX AUIIICKTPHKOB.

14)  OxapakTepu3ylTe IEKTPONPOBOTHOCTD TBEPABIX TUIICKTPHKOB.

15)  OxapakTepu3yiiTe MOBEPXHOCTHYIO 3JIEKTPOIPOBOAHOCTD TBEPBIX TUIICKTPUKOB.
J{udyiekTprYecKue MoTepu

16)  Oxapakrepu3yiiTe MOHATHE "IHANEKTPUIECKUE moTepu".

17)  HasoBuTe u 0XapakTepu3yinTe BUIBI TUIICKTPHUSCKUX MOTEPh B AIEKTPOH30ISIIUOHHBIX
MmaTepHanax.

18)  JlaiiTe XapaKTEpUCTHUKY JUIICKTPUICCKUX MOTEPh B ra3ax.

19)  [aiiTe XapaKTEpUCTHKY JUIIEKTPHUYCCKUX MOTEPHh B TBEPABIX AUIICKTPUKAX.

20)  [laiiTe XapaKTEpPUCTHKY TUIICKTPHUCCKHUX MMOTEPh B KUIKUX IHIICKTPUKAX.

IIpo0oii 1m31eKTPUKOB

21)  [laiiTe XapaKTepPHUCTHKY SIBICHUS TPOOOSI.

22)  Oxapakrtepusyiite npo0oii ra3os.

23)  OxapakTepu3yiTe MpoOOi KUIKUX THUIICKTPUKOB.

24)  OxapaktepusyiiTe MpoOoi TBEPABIX AUIIEKTPHKOB.

25)  OxapakTepu3yiTe TEIUIOBOM U 3JICKTPOXUMHUECKUI MPOOOI TBEPABIX AUIIEKTPHUKOB.
DOu3UKO-XUMHUYECKHE H MeXaHNYeCcKUe CBOHCTBA THIJIEKTPHKOB
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26)  /[laiiTe XapaKTEpPHCTHKY BJIQYKHOCTHBIX CBOMCTB AMAJICKTPUKOB.

27)  Jla iff ¢ XxapakTepHCTHKY MEXaHUYECKHX CBONCTB JUAJICKTPUKOB.

28)  [laiiTe XapaKTEPHUCTHKY TEILUIOBBIX CBOHCTB JUAIICKTPUKOB.

29)  Oxapakrepu3yiiTe XMMHUYECKHAE CBOWCTBA JUAICKTPUKOB H BO3JICHCTBHE HA MaTEPHAJIbI
U3JIy4EHUI BBICOKOU DHEPIUH.

30)  OxapakTepu3syiiTe HArPeBOCTONKOCTD AUIIEKTPHKOB.

IIpoBoAHUKOBBIC MaTEPHAJIBI

31)  Jaiire knaccuuKanuio MPOBOIHUKOBBIX MaTEPHAIIOB M OXapPaKTEPH "3YHTE AIEKTPOIPO-
BOJIHOCTb METAJUIOB.

32)  Oxapakrtepu3yiTe CBOWCTBA IPOBOJHUKOBBIX MAaTECPHAJIOB.

33)  /laiiTe xapakTepHCTUKY MaTEpUAIOB BBICOKOI ITPOBOIMMOCTH.

34)  Oxapaktepu3yiTe CBEpPXIPOBOAHUKH ¥ KPHOIIPOBOIHHUKH.

35)  laiiTe XapaKTEPUCTUKY CILUIABOB BBICOKOTO COIPOTHBIICHHSI.

36)  Oxapakrepu3yiiTe HEMETAJUINUECKUE TPOBOTHHUKH.

37)  OxapakTepu3syiTe IPUION U (IIFOCHL.

ITosrynpoBoIHUKOBbIEC MATEPHAJIBI

38)  OxapaktepusyiiTe MOHATHE "TOTYTPOBOAHUK" .

39)  [laiiTe XapaKTepHCTHKY JJICKTPOIPOBOIHOCTH COOCTBEHHBIX M PHUMECHBIX MOTYIIPOBOI-
HUKOB.

40)  HazoBuTe U OXapaKTepU3yHTE METOBI OMPE/ICIICHUS TUIIA 3JICEKTPOIIPOBOAHOCTH H Tapa-
METPOB MOJYIIPOBOIHUKOB.

41)  OxapakTepu3yiTe BIUSIHUE TCIUIOBOI YHEPIUHU HA AIICKTPOIPOBOJHOCTH MOITYIIPOBOIHHU-
KOB.

42)  OxapakTepu3yiTe BO3ACHCTBIE CBETAa HA DICKTPOIPOBOAHOCTD HOIYIIPOBOIHUKOB.

43)  Ha3oBuTe M 0OXapaKTepPHU3yHTE XUMHUYCCKUE FTIEMEHTBI, 00JIa/IAI0IUEe CBOWCTBAMHU IOJTY-
IIPOBOJIHUKOB.

44)  Ha3oBuTe M 0OXapaKTEPHU3YHTE MOITYPOBOJHUKOBBIC XUMHYCCKUE COCTUHEHUS U MaTePH-
aJibl Ha UX OCHOBE.

45) Kakue ¢usnueckue sBI€HUS B IOJYIIPOBOJHUKAX SIBIISIFOTCS HauOoJiee BaXKHBIMU, U JUIS Ka-
KHX II€JIell OHU UCTIOJIBb3YIOTCS?

MaruuTHble MaTepUAaJIbI

46)  OxapakTepu3yiiTe MarHUTHBIC CBOIICTBA MaTePHAIIOB.

47)  [laiiTe XapaKTepHUCTUKY MArHUTOMSTKHX MaTepPHAJIOB.

48)  OxapakTepu3yiiTe MarHUTHbIC MaTEPHAJIbI CIICIHATN3UPOBAHHOTO Ha3HAYCHHUSL.

49)  laiiTe XapaKTepUCTUKY MarHUTOTBEPIBIX MaTEPHAIIOB.

50)  KaxkoBsl TpeOOBaHUS K MATHUTHBIM MaTepHallaM U KaKUe BUJ/IbI MATHUTHBIX MaTepHAIIOB
UCIIOJIb3YIOTCS B JIEKTPOTEXHUKE?

3agaun

51) PammodacTOTHBEIN KOaKCHAIBHBIA KaOeIb CO CIUIOIIHON M30JIAIMNEN U3 IMONNITHIIEHA UMeE-
€T IUaMETP BHYTPEHHETO MPOBOJA 7% 10 M u BHEmHHI JAAMETP N0 U30JIALUH 7% 107 m. Jnuna
kabenst 1,0 m. OmnpenenuTe eMKOCTh MEXIY BHYTPEHHUM IMPOBOJOM M HapyKHOH 000JIOUKON
kabens (B hapagax Ha METp JUIMHBI). [IU3aeKTpruuecKas MPOHULAEMOCTb MOJUATUIICHA Ey= 2,3.
52)  OueHuTh 3HAUYEHUS TAHTEHCA yIJla TUAJICKTPHUYECKHUX MOTEPh Ul HEQTSIHOrO KOH/IEHCa-
TOPHOTO MacJla ¢ YACIbHBIM COIIPOTUBICHUEM Py = 4x109 OM*M U AMAIEKTPUYECKON IPOHULIA-
eMoCThI0 €= 2,2 pu vactoTax 50 I'mm 1 kI'.

53) Ha nBe mMpOTHBOMOJIOKHBIE TPaHW KyOHMKa M3 MOJIMBUHHIXJIOpUAA C peOpoM 2X 102 M
HAHECEHbI CIIOM MEeTajlla, CIIy)Kallue 3JIEKTPoJaMH, Yepe3 KOTOpble KyOUK BKIIIOYAETCS B DJIEK-
TpUyecKylo 1enb. OnpeaenuTe 3HaYeHUE YCTaHOBHUBILETOCS TOKA Yepe3 KYOUK IpU MOCTOSIHHOM
HanpspkeHun 2000 B, ecniu  yaenbHoe OOBEMHOE CONPOTUBJICHHE MOJIMBUHIIXJIOPHUA

pV21014OM~M, a yIeIbHOE IIOBEPXHOCTHOE COIPOTUBIICHUE Ps = 2x10" Om.
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54)  Inockwuii kepamuueckuil KoHAEHcAaTop (€=12) ObUT 3apsHKEH OT HCTOYHUKA HAMIPSHKCHUEM
1500 B u ocraBnen pa3zoMkHyThIM. Uepe3 600 ¢ pa3HOCTh NOTCHIIMAJIOB HA €ro 0OKIaJKaxX OKa-
3anack paBHo# 150 B. Onpenenute ynenpHOoe 00bEMHOE COMPOTHBIICHUE IUAICKTPUKA KOHJICH-
caTopa (TOBEPXHOCTHOM YTEUKOH IpeHeOpeyn ).

55)  JIWdNeKTpHK IIOCKOTO KOHJCHCATOPa HMEET CIICYIONINE XapaKTePUCTHKH:
pV:1013OM'M; tgd=0,001; &=5. [Imomanp oOkIanoK KoHAeHCaTopa 0,1 M2, TOJIIINHA IUDJIEK-
TpuKa 2+ 102 m.

Ornpenenure:

a) 3HaYEHHUE TOKA YTEUKU U PACCEUBAEMYIO B IUAJIEKTPUKE KOHJIEHCATOPA MOIIIHOCTh MpU
noctosiHHoM Hanpspkenuu 5000 B;

0) paccerBaeMylo B TUAJIEKTPUKE KOHJEHCATOPA MOIHOCTD MPU MIEPEMEHHOM HaIPsKEHUN
5000 B u gactote 50 I't1 (MOBEpXHOCTHOM YyTEUKO# peHeOpeyb).

56)  MomHOCTh, OTpebIsIeMast 3JEKTPOHArPEBATEIbHBIM JIEMEHTOM IMpU HampspkeHuu 220
B, paBua 500 Br. [loacuuraiite miMHy, HEOOXOIUMYIO ISl U3TOTOBJICHUS STOTO JIEMEHTA, HU-
xpomoBoii (Mapku X15H60) 1 KOHCTaHTaHOBOM ITPOBOJIOKH THAMETPOM 2 X 10* m. Harpesarenn-
HBII DJIEMEHT M3 KOHCTaHTaHa paboTaer mpu Temmneparype 400 °C, a u3 HHUXpOMA - IPHU TEMIIE-
parype 90 °C. (Puuxp=1,2x10"° OM* M, Ol uxp= 200x10° K™, Proer =0,5%10° Om - m,

Olp xorer =5%10° K™,

57)  Kowngencarop tumna KP, qH37eKTPHUKOM KOTOPOTO SIBIISETCSA KOHICHCATOPHAS CIIFO/Ia Map-
ki CO (myckoBut), umeet emMkocTh C=470 n®d. Haitnute 3HaUeHUS TUAIEKTPUUECKUX TTOTEPh B
3TOM KOHJeHcaTtope nmpu HanpspkeHuu 2000 B u nByx paznmuunbix yactorax (1 xI'm u 1 MI'),
€CJIM M3BECTHO, YTO YIroJI JAMDJIEKTPUYECKUX IOTEPh MYCKOBUTA PaBEH 25x10™ npu yacrore 1
Kl m 3,3% 10 nipu yactote 1 MI'.

58)  JKuakuii 2IeKTPOM3OIAMOHHBINA MaTepHal - JbHAHOE MAcio - mpH Temmeparype +20 °C
UMeeT IMHAMHUEeCKYto BsA3KocTh 55 Ila*c u ynenbHoe 00bEMHOE CONPOTHBIICHUE Py = 6,5><1014
Om*M. Onpeznenure ynenbHoe oobeMHOe compoTuBieHue npu +120 °C, ecau M3BECTHO, YTO
BA3KOCTb KHMJIKOCTH IpH 3Tol Temmnepatype paBHa 0,45 Ila-c. Konnenrpanus, 3HaueHus 3apsaaa
Y pa3Mepbl HOCUTENEH 3apsiia B MaTEpUasie HE U3MEHSIOTCS C TEMIIEPATYpPOH.

59)  Ilpu HOopMmanbHBIX yeaoBusx (P=0,1 MIla, t =+20 OC) AJIEKTPUYECKasi MPOYHOCTH BO3/IyXa
IPU PACCTOSIHUU MEXKIY JIEeKTpoJaMu POroBckoro (3T 37€KTpo/Ibl MO3BOJISIOT HOIYYUTh OJIHO-
poaHoE ToJie) 1x10%m. cocrasisier npumepHo 3 MB/m. Ouienure npoOUBHBIE HAMPSXKEHUSI ITO-
r0 BO3IYIIHOTO MPOMEXYTKAa MpPU HOPMAIbHBIX YCIOBUSX M Mpu YycioBuu: t=+30 °C.
P=265mm.prT.cT.

60)  Ilomblit TUITHHAP C HAPYKHBIM AUAMETPOM S5X 107 m, BHYTPEHHHUM JUaMETPOM 4x10% M u

BbICOTOM 1,2 M, yJ€IbHBIM OOBEMHBIM CONPOTHUBIIEHUEM p\,:5><109 OM*M U yJenbHbIM NOBEpX-

HOCTHBIM COIIPOTUBJICHHEM Ps = 2x10" Om 3axar MEX]ly METAIMYECKUMH 3JIEKTPOJIaMH, K
KOTOpBIM IpuiokeHo HanpspkeHue U =1500 B mocrosiHHOrO Toka. OnpenenuTe TOK, IpOoTeKa-
IOIIMN Yyepe3 HWIMHAP U TOTEPU MOIIHOCTU B HEM.

3.2 3apanus 1JI MPOMEKYTOYHOM aTTeCTAIlUM

KoHTpo/1bHBIE BONPOCHI K IK3aMEHY
O6mas kmaccu@uKaus 3JIeKTPOTEXHUUYECKUX MaTepUaoB.
DNEeKTPONPOBOAHOCTh AUIIEKTPUKOB. OCHOBHBIE MOJI0XKEHUSI.
Knaccuukanus MarHUTHBIX MaTepHasoB.
DJEeKTPONPOBOIHOCTH Ta30B.
[Tporiecc HaMarHMYUBaHKSI 1 MAarHUTHAS TPOHHUIIAEMOCTb.
Kak sxcnepruMeHTaIbHO ONpeesnsieTcs IeKTPOIIPOBOIHOCTD KUKUX AUIIEKTPHKOB.
HamaranumuBanue ¢eppo- u (peppuMarHeTHKOB IEPEeMEHHBIM MarHUTHBIM noseM. Kpu-
Basi HAMAarHUYMBAHUS.
8. Kak sKkcrieprMeHTanbHO ONPEAEISIETCS AIEKTPOIPOBOTHOCTD TBEPABIX TUIICKTPHKOB.
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10.

11.
12.

13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24,

25.
26.
27.
28.

29.
30.
31.
32.
33.

34.

35.
36.
37.
38.
39.
40.

41.

MarHuTHBIIE MOMEHT aToMa U ero (pOopMHUpOBAHUE.

Kak skcriepuMeHTanbHO ONpenensercss 3aBUCUMOCTb tgd OT TeMIepaTypbl U 4acTOTHI
IIPU JUIOJIbHO-PEJIAKCALIMOHHON MOJIIPU3aLUH.

Pe3onancHas nonspusanus.

3aBUCUMOCTb 3JIEKTPOIPOBOJIHOCTH INPOBOJHUKOBBIX MAaTEpUAlIOB OT TEMIIEpaTypbl U
nedhopmarui.

IIpouecc nepemarunuuBanus. [letisa rucrepesuca.

TennoBoii mpo6oi.

TemnonpoBoaroCcTs MeTaIIOB 1 3 dexT TepMoI[IC.

Kak skcriepuMeHTaIbHO OINpenensercss AUIEKTpUUYecKasl MPOHULIAEMOCTb KOMIIO3HIIM-
OHHBIX JTUIEKTPUKOB.

KpromnpoBoauMocTs U CBEpPXIPOBOJUMOCTb.

DneKTpOHHAas NOIApU3ALIHMSL.

IToBepxHOCTHBIH 3()(heKT B IPOBOAHUKOBBIX MaTepHasax.

HNonnas nonsipuzanus.

IToTepu B MarHUTHBIX MaTepHaax.

HonHo-penakcalmoHHast MOJIIpU3aLus.

Dddext Xomna.

Cxema 3aMelleHHs] TUIIOTETUYECKOTO JTUAIEKTPUKA 00J1aatoIlero BCeMU BUAAMHU I0JIS-
pU3alMH.

3aBUCUMOCTD 3JIEKTPOIPOBOJHOCTH IPUMECHOTO MOITYIIPOBOJHUKA OT TEMIIEPATYPHI.
JlMIosibHO-peNaKcallioOHHas NOJspU3aIusl.

Huznexktpuueckue norepu. OOLIMe MOHATHS.

OcCHOBHbIE BHEUIHHME 3HEPreTUYECKHE BO3/EHCTBHS, BIHUAIOLIME HA CBOWCTBA HOJIYIpPO-
BOJIHMKOB.

P —N nmepexon.

DNeKTPOHHO-peIaKCcallMOHHAs MOJSpU3aLysl.

MurpanuonHas noJaspu3anus.

BAX nonynpoBogHuka.

DNeKTpUYecKuii MOMEHT B AMIJIEKTpuKax. [ludnexTpuyeckas npoHUIaeMocTs U e€ du-
3U4ECKUI CMBICIL.

Kak skcriepyMeHTaIbHO ONpeessieTcsl 3aBUCUMOCTh tg0 OT TeMIlepaTypsl MU TUMONb-
HO-PEJIaKCALIMOHHOW MOJIIPU3ALUU C YYETOM 3JIEKTPONPOBOTHOCTH.
ONEKTPONPOBOAHOCTD MOIYITPOBOIHUKOB.

CamonpounsBosibHas (CIIOHTaHHas) MOJIspU3aLUs.

Knaccudukaius npoBOAHUKOBBIX MaTE€pUAIOB.

[Tpo6oii ra3000pa3HOTO AUICKTPHUKA.

3aBHCUMOCTh MArHUTHOM MTPOHUIIAEMOCTH OT BHELIHHUX (haKTOPOB.

Kak skcnepuMmeHTalbHO OMpenensercs 3aBUCUMOCTb tgd OT 4YacTOTHI MPHU JIUIOJIBHO-
peNlakCallMOHHON MOJIIPU3ALUU C YYETOM 3JIEKTPOIIPOBOJHOCTH.

®opMUpoBaHUE MArHUTHOTO MOMEHTA aToMa.
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JIucr perucrpauuu usmenenui K PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT

28




