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1 BBenenue

PaGouast mporpamMma u (OHJI OICHOYHBIX CPEICTB JUCIHMILTUHBI «JIEKTPOTEXHHUECKUE
MaTepuaibl U AIEMEHTHI AIEKTPOHHOW TEXHUKHW) COCTABIIEHBI B COOTBETCTBUU C TPEOOBAHUSIMU
(denepasbHOrO rocylapCTBEHHOTO O0pa30BaTENBHOIO CTAHAAPTA, YTBEPHKACHHOTO MPHUKA30M
Muno6puayku Poccuiickoit @eneparuu ot 28.02.2018 Ne 144, u ocHOBHO# ITpodeCcCHOHAITBHON
00pa30BaTeNbHON MPOTrpaMMbI TIOJITOTOBKU «DJIEKTPOCHAOKEHUE» MO0 HAMPABICHUIO IMOATOTOB-
KkH «13.03.02 DnekTposHepreTuka 1 AIEKTPOTEXHUKAY.

[IpakTHueckasi MOArOTOBKA pealu3yeTcsi Ha OCHOBE:

[Tpodeccuonanpuspiii cranmapt 20.032 «PABOTHHUK T10 OBCJIIY>X XUBAHUIO OBO-
PYJIOBAHMS ITOJICTAHLIMIA DJIEKTPUYECKUX CETEN».

O606mmenHas TpynoBas GyHkuus: | MH)XeHEpHO-TEXHUYECKOE COMTPOBOXKICHUE JICATENb-
HOCTH TI0 TEXHHYECKOMY OOCITY)KUBAHUIO U PEMOHTY 000pY/I0BaHUS MOICTAHIIUN.

H3-4 Mertonuku omnpeaeneHusi mapaMeTpoB TEXHHUUECKOTO COCTOSHUSA OOOpYIOBaHUS U
€ro OLIEHKH.

®opmMupoBaHNE HABBIKOB BEIOOpA M TPUMEHEHHS JIEKTPOTEXHU-
YECKUX MaTEpPHUAJIOB Pa3IMYHOIO Ha3HAYCHUS

3amayn JUCIIUTUIAHBL

[TIpoBOHHUKOBBIE MAaTEPUAIIBI
JuanekTpuyeckue MmaTepuabl
[TonynpoBOAHMKOBBIE MaTEPUAIIBI
MaruutHble MaTEpHAIbI

OcHOBHBIE pa3JIeIbl / TEMBI
JVCIIATUTHHBI

2 IlepeyeHb IUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHS N0 JUCHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMH J0CTHKCHHUS KOMIICTeHIH I

HpOIICCC N3YUCHUA NUCHUILINHBI ((3JI€KTPOTGXHI/ILIGCKI/I€ MaTCpHraIbl U 3JIEMCHTBI J3JICK-
TPOHHOM TEXHUKW» HAMpaBlieH Ha (OPMUPOBAHUE CIAEAYIOUINX KOMIETSHIINI B COOTBETCTBUU C
®I'OC BO u ocHOBHO# 00pa3zoBaTenbHOM TporpamMmoit (Tadmmma 1):

Ta6n1/1ua 1- KOMHCTCHI_II/II/I WU UHAUKATOPBI UX JOCTUKCHUS

Nuaukatopel JOCTUKEHUS [Tnanupyembie pe3ynbTarsl 00y-

YCHUA IO JUCHUITIINHE

Ko 1 HaumMeHOBaHME KOM-
METEHIINU

O6menpodeccroHanbHbIE

OIIK-5 CnocobeH HcIonb-
30BaTh CBOMCTBA KOHCTPYK-
IIUOHHBIX U AJIEKTPOTEXHU-
YEeCKHX MaTepHajoB B pacye-
Tax MapaMeTpPOB U PEKUMOB
00BEKTOB NpodhecCHoHaTb-
HOU J€ATeNbHOCTU

OIIK-5.1 3naet obmactu
IIPUMEHEHHsI, CBOWCTBA, Xa-
PaKTEpUCTUKHU U METOIbI UC-
CJIeIOBaHMS KOHCTPYKIIMOH-
HBIX U 3JIEKTPOTEXHUYECKHUX
MaTepuasoB

OIIK-5.2 YmMeet ucnomns3o-
BaTh CBOMCTBA KOHCTPYKIIU-
OHHBIX U DJIEKTPOTEXHUYE-
CKHX MaTepHaJiOB B pacue-
Tax MapaMmeTpoB U PEKUMOB
00BeKTOB MpodhecCuoHab-
HOU JIeITEIBbHOCTU

3HaeT OCHOBHBIE CBOICTBA U Xa-
PAKTEPUCTHUKH JIEKTPOTEXHUYE-
CKMX U KOHCTPYKI[MOHHBIX MaTe-
pHaJoB.

VYMeet BIOUpATH 1O CIIPAaBOYHH-
KaM MaTepHaJIbl 111 KOHKPETHBIX
KOHCTPYKIUHU JIEKTPOTEXHUYE-
CKHMX YCTPOMCTB.

Bitaneer HaBbIKaMy IPOBEEHUS
CTaHJApTHBIX UCIIBITAHUN JJIEK-
TPOTEXHUYECKUX MAaTEPUAJIOB U
METOJIaMH UX pacueTa JUis IpU-
MEHEHUsI B PA3JIMYHBIX JIEKTPO-




OIIK-5.3 Bnaneer HaBbIKa- | TEXHUYECKUX U DJIEKTPOIHEpPre-
MU pacyeTa rapameTpoB U TUYECKUX YCTaHOBKaX.
pPEXHMOB 00BEKTOB TIpohec-
CHUOHAJILHOU JeSITeIbHOCTH

3 MecTo AUCHUILUINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JucuumnuHa «OJIeKTPOTEXHUYECKHE MaTepualbl U DJIEMEHTBl 3JICKTPOHHOU TEXHUKU»
u3zyvaercs Ha 1 kypce, 2 cemecTpe.

JucuunauHa BXoauT B coctaB 0ioka 1 «/{ucuuruimnel (MOyn)» U OTHOCUTCS K 00s13a-
TEJIbHOW YaCTH.

Jlj1 OCBOGHMS AUCHUILIMHBI HEOOXOIMMBI 3HAHUS, YMEHHUS U HaBBIKU, CHOPMUPOBAHHBIE
B TPOIIECCE U3YUCHUS TUCIUTUIHHBI « DJIEKTPOOE30MACHOCTh U TEXHOJIOTHUS SJICKTPOMOHTAKHBIX
padoTy.

3HaHMs, YMEHUS W HABBIKH, COPMUPOBAHHBIC TIPH M3YUYECHUU TUCIUIUIMHBI «DIIEKTPO-
TEXHUUYECKHUE MaTepuaibl U SJIEMEHTHI AJIEKTPOHHON TEXHUKH», OyAyT BOCTpeOOBaHBI MIPH U3Y-
YEHUM TOCICAYIONNX IUCIUIUIMH: «TeXHHKa BBICOKHX HaIpsDKCHUN», «YdeOHas MpakThKa
(03HAKOMUTEIbHAS TTPAKTHKA)).

JuctumimHa «DJIEKTPOTEXHUIECKIE MATepUaABl U JJIEMEHTHI DJICKTPOHHON TEXHHKI
YaCTUYHO peannsyeTcs B (opme mpakTUYecKoi MmoAroToBku. l[IpakTuyeckas MoAroToBka opra-
HU3YETCS IyTEeM MPOBEICHUS J1a00paTOPHBIX PadoT.

JucuumnuHa «JeKTPOTEXHUYECKUE MaTepUaIbl M SJIEMEHTHI SJIEKTPOHHONM TEXHUKH» B
pamMKax BOCIHTATEIbHOW pabOTHl HampapiieHa Ha (OPMUPOBAHUE Yy OOyUYAIOIUXCS YMEHUS ap-
TYMEHTUPOBATh, CAMOCTOSITEIbHO MBICIHUTh, Pa3BUBAET TBOPYECTBO, MPOQeCCHOHATbHBIE yMe-
HUSL.

4 O0beM AUCOMILIMHBI (MOLYJI51) B 3a4€THBIX eAUHULAX C YKa3aHHEM KOJIN4YeCTBa
aKajgeMMYecKHX YacOB, BbI/IeJICHHbIX HA KOHTAKTHYI0 padoTy 00y4aromuxcs ¢ npenoaasBa-
TeseM (10 BHAaM y4eOHBIX 3aHATHIT) M HA CAMOCTOATEJIBHYI0 Pa00Ty 00y4aroImmXxcst

O6m1ast Tpy10€MKOCTh (00BEM) TUCIUIUIMHBI COCTABIISET 4 3.€., 144 akaj. yac.
Pacnipenenenne oobeMa AUCHUILTUHBI (MOJIYJISI) IO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIeHo B Tabmnure 2.

Tabmuua 2 — O6beM AUCHUILTUHBI (MOYJIS) IO BUJIAM YUeOHbIX 3aHATHIH

O0BeM QUCHATUTHHEI Bcero akanemu-
YECKHUX YacoB

OO0mmast TpyA0€MKOCTh TUCIIUTLTHHBI 144

KonrakTHas aynuropHasi padoTa 00y4arommxcs ¢ npenogasaresiem (1o 12
BH/JIaM y4eOHBIX 3aHSATHIi), BCEro

B ToM uncie:

3aHATHA JEeKIUOHHOT0 THNA (JIEKIMM M UHbIE y4eOHbIC 3aHATHS, TIPEIy- 6
CMaTpHBaloIlKe NMPEUMYIIECTBEHHYIO Mepenady yueOHoi uHpopManuuu rme-
JarorMyecKuMu pabOTHUKAMH )

3aHATHS CEeMHUHAPCKOI0 THINA (CEMUHApBl, IPAKTUYECKHE 3aHITUA, MIPaK- 6
TUKYMBI, JJaOOpaTopHbIe PadOThl, KOJUIOKBUYMBI M MHbBIC aHAJOTHYHBIC 3a-




HATHS), B TOM YHClie B (popMe MPaKTUIECKOM MO OTOBKH: 4

CamocrosiTe/ibHasi padoTa 00y4alomMXcA U KOHTAKTHasi padoTa, BKIIO- 123
Yarolas TPYIIOBbIE KOHCYJIbTAIMK, WHAWBHIYaIbHYIO pPaboTy oO0ydaro-
HIMXCS C MpernojaBaTesiiMU (B TOM UHWCIE€ WHIAUBUAYAJIbHbIE KOHCYIbTa-
[[UH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIHHON
cpele By3a

[TpomexxyTouHasi aTTecTanus 00yJarmuxcs — JK3aMeH 9

5 Coaep:xkaHue TUCHHUILVIMHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX 4YacOB H BUI0OB y4eOHOii

padoThI

Tabnuna 3 — CTpykTypa U coiepKaHue TUCITUTUIUHBI (MOJTYIIs)

HanmenoBanwue pa3zenioB, TeM U co- | Buppl yueOHOH pabOThI, BKIFOYAs CAMOCTOSTEIBHYIO pa-

Jep KaHUe MaTeprasa 00Ty 00yJaroImuxcsi ¥ TPYJTOEMKOCTD (B 4acax)
KonraktHas pabora mpenogaBarens ¢ ooyyato- | CPC
MIAMHCS
Jlexumn CeMuHapckue JlaGopaTopHbIe
(mpakTuyeckue 3a- 3aHATHUS
HSATHS)
IIpoBoAHUKOBBIE MATEPHAJIBI
Beenenue n kiaaccupukanus 1 10
IJIEKTPOTEXHUYECKUX MATEPHAJIOB
OcHOBHBIE 3J1eKTpO(pHU3nIecKHe 1 2 30
CBONCTBA METAJLJIOB
JudJjekTpuyecKne MaTepUuasIbl
DJIEKTPONPOBOIHOCTD TUIJIEK- 0,5 10
TPUKOB
Ionsipu3anusi AUIIEKTPUKOB 0,5 2* 10
JndjieKTpuYecKne noTepu 0,5 10
IIpo6oii AM31eKTPUKOB 0,5 2* 11
IMorynpoBOoIHUKOBbIE MATEPHAJIBI
DJIEKTPONPOBOIHOCTD U (pU3HUe- 0,5 10
CKHe Mpolecchl B MOJYNPOBOIHH-
Kax
Tepmuueckue u ontodoTodeK- 0,5 10

TPUYECKHUE ABJICHUA B MOJYIIPO-
BOAHHUKAX




MarHuTHbIe MaTepHaJbl

Kaaccudukanns, oCHOBHbIE 0,5 12
CBOWCTBA U XapaKTePUCTHKH
MarHUTHBIX MATEPHAJIOB

IToTepn B MAarHUTHBIX MaTepHAa- 0,5 10
Jax
HUTOI'O no pucUUIINHE 6 6 123

* peanuzyercs B (popme MpaKTUYECKOU MOATOTOBKH

6 BHeaynuTopHasi caMoCTOsITeIbHAS PadoTa 00y4YAIOIIMXCS MO JUCHHUILIMHE (MOTY-
JI10)

[Ipu naHUpOBaHUHM CAMOCTOSTEIBLHON pabOThl CTYACHTY PEKOMEHIYETCSI PYKOBOICTBO-
BaThCs CJICAYIOIIUM paclpeesieHueM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabnuia 4):

Ta6n1z1ua 4 — PGKOMCHI[yeMOG pacnpeacICHUEC YaCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KoMnoHeHTBHI caMOoCTOATEIbHOM PadoThI KosaunyecTBO 4acoB
CaMoCTOATEIbHOE U3YYCHHE TEOPETUICCKHUX Pa3/IeiioB Kypca 80
[Toaroroska PT'P 20
BrlmmotHEHUE ¥ TOJITOTOBKA K 3aIIUTe J1a00paTOpHOI pabOThI 23
UTOI'O 123

7 OueHoYHbIE CPeACTBA /1JIsl IPOBEAeHUS TEeKYIIero KOHTPOJIS U MPOMeKYTOYHOI
aTTrecTaniy 00y4arImmXxcs 1o JMCHHUIIMHE (MOLYJTI0)

q)OHI[ OLCHOYHBIX CPCACTB JIA MPOBCACHHUA TCKYLIECTO KOHTPOJISA YCIIECBAEMOCTHU U ITPO-
MEXYTOUHOM aTTecTanuu npeacrasieH B [Ipunoxennn 1.

TIonHBIH KOMILIEKT KOHTPOJIbHBIX 33}13HI/II>1 WM WMHBIX MaTCpuajioB, HGO6XOI[I/IMI)IX JJIA
OIICHMBAHMSI PE3yAbTATOB O0yUEHHUS MO AUCHUILTHHE (MOYII0), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTyrke B OyMaKHOM H SJIEKTPOHHOM BUJIE.

8 YueOHo-MeToaMYecKoe H HH(POPMALMOHHOE o0ecTedeHne TUCHUIIIMHBI (MOTYJIA)

8.1 OcHOBHas nuTeparypa

1) Mpuanos, E.E. DnekrpomaTtepuanoBeieHre [ DIEKTPOHHBIN pecypc] : yueOHOe moco-
oue / E.E. IlpuBanoB; CTtaBponoybCKUi TOCYJapCTBEHHBIN arpapHbiii yHuBepcuter. — CTaBpo-
nonb: ATPYC, 2012. — 196 c. // ZNANIUM.COM : anekTpoHHO-OMOIMOTeYHas cuctema. — Pe-
KUM Joctyna: http://www.znanium.com/catalog.php?, orpanudeHHbI. — 3ari. ¢ SKpaHa.

2) Hosukor U1.JI. Marepuanosenenue. KOHCTpYKIIMOHHBIC U AJIEKTPOTEXHUUECKUE MaTe-
puaisl. MaTepuaibl U 2JIEMEHTHI AJICKTPOHHON TEXHUKHU [ DIeKTpoHHBIN pecypc] /Houkos U.JI.,
Huxapesa P.I1., Pomanosa T.C. - HoBocub6.: HI'TY, 2010. - 56 c. // ZNANIUM.COM : snek-
TPOHHO-OMOMIMOTEeYHass cuctema. — Pexum nocrtyma: http://www.znanium.com/catalog.php?,
OTrpaHMUYEHHBIN. — 3ari. ¢ FKpaHa.
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3)boropomunxkuii, H.I. DnexTporexunueckue marepuaisl: yueOHuk ais By3os / H. IL
boropoaumxkuii, B. B. [1aceiakoB, b. M. Tapees. - 7-e¢ u3zz., nepepad. u gom. - M.: DHeproaTom-
m3gar, 1985. - 305c.

8.2 JlonoysHUTENbHAS JIUTEpATypa

1) [eixtun, B.B. DnexkrpomarepuanoBeneHue. Teopwust, 1a00OpaTOpHBIA MPAKTHKYM:
yaeOHoe nocodbue mis By3oB / B. B. IIeixTun, H. H. LpikynoB. - Komcomonbsck-na-Amype: U3a-
B0 Komcomonbckoro-na-Amype roc. TexH. yH-Ta, 2003. - 127c.

2)CrpaBOYHHK IO 3JIeKTpoTexHHu4YeckuM Marepuanam: B 3 T. T. 2 / mox pen. FO.B. Ko-
puIKoro [u ap.]. - 3-e u3a., nepepad. - M.: Dueproaromusnart, 1987. — 464 c.

3) CnpaBoYHUK 10 3JIeKTpoTeXHUYecKuM Matepuanam: B 3 T. T. 3 / mox pexn. }O.B. Ko-
puIKoro [u ap.]. - 3-e u3a., nepepad. - M.: Dueproaromusnar, 1987. — 727 c.

4) Llencoposckuii FO.B. MarepuanoBeneHue Ui 3JIEKTPUKOB B BOIPOCax M OTBETaX
[Onextponnsiii pecypc] / Uenebposckuit HO.B. - Hoeocu6.: HI'TY, 2016. - 64 c. //
ZNANIUM.COM: 3JIEKTPOHHO-OMOIMOTEeUHAs cucrema. - Pexum JIOCTyTaA:
http://www.znanium.com/catalog.php?, orpanudeHHBINA. — 3arJ1. ¢ YKpaHa.

8.3 Meronuyeckue yka3aHus AJsl CTYACHTOB IO OCBOCHUIO TUCIUTLIAHBI

N3ydeHne AUCUMIUIUHBL «IEKTPOTEXHUYECKOE MAaTEPHUATIOBEIEHUE» OCYILECTBISIETCS B
IpolLecce ayIMTOPHBIX 3aHATHI U caMmocTosTeNbHON paboThl cryaenta (CPC). AynutopHeie 3a-
HATHS IPOBOJATCS B (JOpPME JIEKIUH U JIAOOPATOPHBIX 3aHATHHA. Pa3iernsl TUCIMIIHHEI CIeIyeT
U3y4aTh IOCJIENOBAaTEeNbHO, HauYuHas ¢ nepBoro. Kaxnaeii pasnen, Gopmupyer HeoOXoauMbIe
YCIIOBUS AJIsl CO3AaHUSI CUCTEMHOIO IIPEICTABICHUSI O IIPEMETE TUCIUIIINHBI.

CamocTtosTenbHas paboTta sBiseTcs Hanbosee NPOAYKTUBHON (hopMoit 00pa3zoBaTeNnbHOM
Y TI03HABATEIBHOM JIEATEILHOCTH CTyieHTa B iepuoa oOyuenusi. CPC HampaBneHa Ha yriyole-
HUE U 3aKperieHrue 3HaHWI CTy/eHTa, pa3BuTue npaktudeckux ymenuid. CPC Bkirovaer cineny-
IOIIUE BUJIBI padoT:

— paboTy ¢ JEKIMOHHBIM MaTEepPHaIOM, MTOUCK M 0030p JUTEPaTyphl U IEKTPOHHBIX HC-
TOYHHKOB HH(OpMALINY;

— ONEPEXKAIOLIYI0 CAMOCTOATENNbHYIO padoTy;

— BBINOJIHEHHUE U 0(pOpMIIEHUE paCUETHO-TPapUUECKOr0o 3a/IaHus;

— U3y4eHHUE TeM, BEHIHECEHHBIX Ha CAMOCTOSITENbHYIO MPOPAOOTKY;

— TIOJITOTOBKY K MEPOTIPHUATHSAM TEKYIIETO KOHTPOJIS,

— MOJITOTOBKY K MPOMEKYTOYHON aTTecTaluu (IK3aMeHy).

CryneHTy HE0OXOIUMO YCBOUTH U 3alIOMHUTH OCHOBHBIC TEPMHHBI, TIOHATHS M UX OIpe-
JIEJIeHUs, TIOJIXO/Ibl, KOHIICTIIIMA U METOTUKH.

KonTponb camocTosiTenbHOW pabOThl CTYIEHTOB M Ka4€CTBO OCBOEHHUS TUCIUILIMHBI
OCYILIECTBIISIETCS IOCPENCTBOM:

— IMUCKYCCUU U BBIOOPOYHOTO OIPOCA CTYACHTOB Ha JIEKIIMOHHBIX 3aHATHSX;

— 3aIUTHI JJAOOPATOPHBIX paboT;

— BBITOJIHEHUS U 3alIUTHl PACYETHO-TpapUUECKOro 3a/1aHus;

— DK3aMeEHa.

Texymuii KOHTPOJIb KaueCTBAa OCBOEHUS OTJENbHBIX TEM TUCIUIUIMHBI OCYLIECTBIISIETCS
HA OCHOBE PEUTHUHIOBOM CHCTEMBI. DTOT KOHTPOJb OCYIIECTBIISIETCS B TEUEHHE CEMECTPA U Ka-
YECTBO YCBOEHUSI MaTepuaia (BBIMOJIHEHUS 3aJlaHus) OLlEHUBAaeTCsl B OaiaXx, B COOTBETCTBHH C
Tabnuen S.

[TpomexyTouHasi aTTectanus (3K3aMeH) MPOU3BOAUTCS B KOHIIE CEMECTPA U TaKXke OIle-
HUBaeTCs B Oayuax. DK3aMeHAlMOHHBINA OMIIET BKIIIOYAET B ce0sI IBa TECOPETUUECKHUX BOMPOCaA.

HToroBpiii peUTHHT OINpeneseTcs] CyMMHPOBAaHUEM OallJIOB TEKYIIEH OLIEHKH B TEUECHUE
cemecTpa M 0ayioB, MOTYYCHHBIX HAa MPOMEXKYTOUHOM aTTecTalli B KOHIIE CeMecTpa IO pe-
3ylbTaTaM 3K3aMeHa. MakcuMalbHBI OaJlT TEKYIIEr0o KOHTPOJISI COCTaBisieT 65 Gamios, mpo-
MEXYTOUHOUM arTecTanuu (d9k3ameH) — 35 0aioB; MaKCHMalbHBIA UTOroBBIA pedTuHr — 100
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6am1oB. OLEHKE «OTIMYHO» COOTBETCTBYET 64-75 GaylIoB; «XOpoIIo» — 57-63; «ya0BIETBOPH-
TenpHO» — 49-56; MeHee 49 0aioB — «HEYOBJIETBOPUTEIHLHO.

8.4 CoBpemenHble npodeccuoHanbHble 0a3bl JAHHBIX M MH(OPMAIIMOHHBIE CIIPABOYHBIC
CUCTEMBbI, UCTIOJIb3yEeMbIE MPU OCYILIECTBIECHUU 00pa30BaTEILHOrO MPOIIecca MO AUCIHUILTUHE

1 DnexTponHo-6ubanoTeunas cuctema ZNANIUM.COM - http://www.znanium.com

2 DnekTpoHHO-0ubanoTeunas cucrema IPRbooks - http://www.iprbookshop.ru

3 NndopmannonHo-cripaBoyHast cucreMa «KOHCYIBTaHT TUTFOCY.

8.5 Ilepeuennp pecypcoB mH(MDOpPMAIMOHHO-TEIEKOMMYHUKAITMOHHOW ceTn «MHTepHeT»,
HEOOXOIUMBIX /Il OCBOEHUS AUCLUILUIMHBI (MOIYJIs)

1 DnekTpoHHble MHGOPMAIMOHHBIE PECYpPChl M3AaTenbcTBa SpringerSpringerJournals
https://link.springer.com.

2 EnnHOE OKHO JTOCTYIa K 00pa3oBaTelIbHBIM pecypcam // DIeKTpoHHBIN pecypc [Pexum
noctymna: cBoboanblii] http://window.edu.ru.

3 DJIeKTpOHHBIH opTail HaydHou uTeparypsl http://www.elibrary.ru.

8.6 JIutieH3noHHOE ¥ CBOOOIHO PacpOCTPaHIEMOE MMPOTpaMMHOE 00eCTieYCHHE, UCTIOIb-
3yeMoe MPH OCYILIECTBICHUH 00pa30BaTebHOTO Mpoliecca Mo TUCIUIUINHE

Tabmuna 5 — [lepeyeHp UCTIONB3yeMOT0 IPOTPAMMHOTO 00ECTIeUSHHSI

Hanmenosanwue I10 PexBusuthl / YCJIOBHUA UCIIOJIb30BAHU A

MicrosoftimaginePremium | JIunensuonnsiii torosop AD9223 Ne008/65 ot 11.01.2

OpenOffice CBoOoHAs TUIIEH3US, YCIOBHS UCTIOJIb30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-TIEIATOTHYECKHE YCI0BUS

Opranuzanus o0pa3oBaTeIbHOIO MPoLecca perjaMeHTupyeTcs y4eOHbIM IJIAHOM M pac-
NUCaHUeM Yy4eOHbIX 3aHATUH. SI3bIKk 00ydeHus (mpenojaBaHus) - pycckuil. Jlyisg Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN 4ac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpu dopmupoBanuM cBOEW MHAMBHUAYaJTIbHON 00pa3oBaTEeNbHON TpaeKTOpHH oOyuaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOEHHBIX B IMPOIIECCE MPEAIIESCTBYIONMIET0 00yYeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJarole-
rocsi OT HEOOXOJMMOCTH UX MTOBTOPHOT'O OCBOEHMUS.

9.1 O6pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHbIil mpoliecc MpH NMPernoAaBaHuu Kypca OCHOBBIBAETCS HAa MCIOJIb30BAHUU TPaaH-
[MOHHBIX, THHOBALIMOHHBIX U MH(QOPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpaauimoH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOIUU MPEACTABICHBI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MH) 3aHATHSMH. VIHHOBaIMOHHBIE 00pa30BaTelIbHbIE TEXHOJIOTUHN UCIIONb3YIOTCA B BUJE LIUPO-
KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (POpM NpoBeeHus 3aHatuil. MHdopmarmonHsie
o0Opa3oBaTesibHble TEXHOJOTHUU PEaTU3yIOTCS MYTEeM aKTUBU3AIMU CaMOCTOSITENIBHON pPabOThI
CTYZICHTOB B HH(OPMAIIMOHHON 00pa3oBaTeIbHOM cpeie.

9.2 3aHATHA JEeKIMOHHOI0 THIIA

JIeKIIMOHHBIN KypC TpE/IoiaraeT CUCTEMATH3UPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIPO-
COB y4eOHOTO TUTaHA.



http://www.znanium.com/
https://link.springer.com/
http://window.edu.ru/
http://www.elibrary.ru/
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Ha niepBoii nekuuu IeKTop 0053aH MPeAyNnpeuTh CTYACHTOB, IPUMEHUTEIHEHO K KAaKOMY
06a3oBOMY y4eOHUMKY (YueOHUKAM, yI€OHBIM TOCOOHSAM) OyIeT TPOUUTAH KypC.

JIeKITMOHHBIN KypC JIOJDKEH J1aBaTh HAWOONBIINK 00beM MH(OpMANUU U O00eCTIeunBaTh
Oonee riry0okoe MOHUMaHUE Y4eOHBIX BOIPOCOB MPHU 3HAUYUTEIHHO MEHbILIEH 3aTpaTe BpeMEHH,
4yeM 3TO TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSTEIIbHOE U3yUeHHE MaTepHaia.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATHA NPEJCTABIAIOT COOON JeTaau3altIo JEKIIMOHHOIO TEOPETUYECKO-
ro Marepuasa, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIE PA3EIIbI.

OcHoBHO# (opMOIi IPOBEJICHHSI CEMUHAPOB SABISETCA 00CYyX/AeHue Haubosee npolieM-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayJUTOPHBIX YCJIOBMsX. B 00s3aHHOCTH IpenojaBaressi BXOJAT: OKa3aHME METOJUYECKOH Io-
MOIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 10 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKHUX 3aHATHUSAX OLIEHUBAETCS IO CIENYIOIIMM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IIPEUIaracMble IIPerno aBaTeeM;

- y4acTue B JUCKYCCUSX;

- BBIIIOJIHEHUE IIPOCKTHBIX U UHBIX 33/IaHUH;

- aCCUCTUPOBAHUE MPEIOIABATENI0 B IPOBEACHUN 3aHATHH.

OTBeT 10JKEH ObITh apryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKM HA MICTOYHMKH.

JIoknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJOB IPOBEPSIOT CTEIEHb BIAJCHUS TEOPETHYECKUM
MaTEepUajIoM, a TAK)K€ KOPPEKTHOCTb U CTPOrOCTh PaCCyKACHUM.

OneHuBaHUE 3a/1aHUM, BBIIOJIHEHHBIX HA CEMMHAPCKOM 3aHSITHM, BXOJIUT B HAKOIUJICH-

HYIO OILICHKY.
9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXCcs M0 AUCHUIIHHE (MOAYJTI0)

CamocrosTrenbHas paboTa CTYIEHTOB — 3TO HPOILECC aKTUBHOTO, II€JIEHAINPABICHHOIO
NpUOOpPETEHUs! CTYJACHTOM HOBBIX 3HAaHUM, YMEHUIN 0€3 HEeMOCPEeICTBEHHOIO y4acTHUsl Ipernoja-
BaTelsl, XapaKTepU3YIOIIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3y/bTaToB JEATEIbHOCTH 00YUYaroIIEerocs.

Lenu camocTosTENLHON pabOTHI:

- CUCTEMaTu3alus U 3aKpEIUICHHE TIOJIYYEHHBIX TEOPETHUECKUX 3HAHUM U NMPAKTHYECKUX
YMEHUH CTYIECHTOB;

- yrayOJieHHe U paclIipeHne TEOPETUUECKUX 3HAHUM;

- (hopMupoBaHNE YMEHHUH HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHIO,
CIEHUATIBHYIO JIUTEPATYPY;

- pa3BUTHE TIO3HABATENILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpraHN30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIJICHHS, TBOPYECKONW MHUIIUATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aluiy;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrosiTenbHast paboTa MOXKET OCYILECTBISATHCS MHAWBUIYATBHO WIH TPYNIIAMU CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€7IH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKU.

TexHosorus opraHu3alii CaMOCTOSITENIbHON pabOThl CTYJAEHTOB BKIIIOYAET HCIIOJIb30Ba-
HUE HH(POPMAIIMOHHBIX U MaTEPUATbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTposnb pe3ynbraToB BHEAyAUTOPHOW CaMOCTOSITENIbHON pabOThl CTYJIEHTOB MOXKET
IPOXO/UTH B MMCbMEHHOM, YCTHOW WIJIM CMELIaHHOM (opme.

CTyneHTbl JOJDKHBI HNOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBa)KHEHIIEMY
CPEACTBY 3aKpEIJICHUS U Pa3BUTUS TEOPETUUECKUX 3HAHUM, BHIPAOOTKE €AMHCTBA B3IJISAAOB Ha
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OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPATYPBHI.

9.5 MeToanuyeckue yKkazaHus JJIs1 00y4AIOIMXCS M0 OCBOEHHU IO M CIIANJINHbI

[Tpu M3y4eHun AUCHUILTIHBI 00yYarOIUMCS IIeTIECO00Pa3HO BBIMIOJIHATH CIEAYIOIINE pe-
KOMEHALNH:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne n3yuyeHust Kakoro-imbo pasjena 1o yueOHUKY WM KOHCIEKTHBIM MaTepuajiaM
PEKOMEHIyeTCs 110 IaMATHU BOCIIPOU3BECTU OCHOBHBIE TEPMUHBI, OIIPEACIICHUS, IOHATUS pa3ze-
na.

3. Ocoboe BHUMAaHKE CIIEYeT yJACTUTh BHITOJHEHUIO OTUYETOB 10 MPAKTHUYECKUM 3aHITH-
SM ¥ UHJMBHlyalbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOATENIbHYIO paboTy.

4. Bcs TemaTuka BOIIPOCOB, U3Y4aE€MbIX CaMOCTOSITENIBHO, 337a€TCs Ha JEKUUAX Mperno-
naBartesneM. MM jke 1aroTcs HCTOYHHMKH (B MEPBYIO Oo4yepe/ib BHOBb U3/IaHHBIE B IIEPUOJIUYECKOM
Hay4yHOMW JuTepaType) Juist 0oJiee 1eTalbHOI0 TOHUMAHUS BOIIPOCOB, 03BYUYEHHBIX Ha JIEKIUH.

IIpu camocTosTeNEHON MPOPAabOTKE Kypca 00yUdaroIMecs J0JKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPEeNICHHs U (haKThI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATHM MaTepuan U JOIOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JaHHOU TEME JIMTepaTyphl;

- U3yYUTh PEKOMEHOBAHHYIO JIUTEPATYPy, COCTABIIATH T€3UCHI, AHHOTALIMM U KOHCIIEKTHI
HanOoJice BAXKHEIX MOMCHTOB;

- CaMOCTOSTENbHO BBINOIHATH 3a4aHUs, aHAJIOTUYHBIE IIPEJIaraéMbIM Ha 3aHATHIX;

- HCTIOJIB30BATH JJIS1 CAMOTIPOBEPKU MaTepHaibl OHAA OLIEHOYHBIX CPEICTB.

10 Onucanne MaTepHaJbHO-TEXHHYECKOro odecnedeHusi, He00X0UMOro IS 0Cy-
1IeCTBJIeHUsS] 00Pa30BaTEIbHOIO NIPOLecca 10 JUCHUILINHE (MOAYJII0)

10.1 YueOHo-1a00paTopHOE 000pyAOBaHHUE

Tab6nuia 6 — I[lepeyens o06opynoBanus JadbopaTopun

Aynmutopust | HaumenoBanue aynutopuu (Jia- | Mcnons3zyemoe o0opyioBaHue

OGopaTopun)
302/3 Jlaboparopus anekTpomarepua- | JlabopaTopHbIe CTSHIBI IS HCCIIECAOBAHUN
JIOBEJICHHS CBOWCTB 3JICKTPOTEXHHUECKUX MaTEPHAIIOB U

IPOLIECCOB B HUX.

10.2 TexHuueckue M JIeKTPOHHBIE CPeCTBA 00y4eHHA

[Ipu nmpoBeneHNN 3aHATUN UCTIONB3YETCS ayIUTOPHs, 000PYyI0BaHHAS TTPOSKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) ISl OTOOpakeHus mpe3eHTanuii. Kpome Toro, mpu mpoBeneHUN
JIEKIMA ¥ TPAKTUYECKUX 3aHATHI HEOOXOIUM KOMIBIOTEDP C YCTAaHOBJICHHBIM Ha HEM Opay3epoM
U TIPOTpaMMHBIM 00eCTiedYeHHEM ISl IEMOHCTPAIIMH MTPE3ECHTAIIHIA.
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11 HNuble cBeneHus

MeTOIlI/I‘IeCKI/Ie PEKOMEHIAINH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMHU 310POBbA U HHBAJIMAOB

OcBocHHE MUCIUIUIMHBI 00YYaIOIMIUMUCS ¢ OTPAaHUYCHHBIMU BO3MOXHOCTSIMHU 310POBbS
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOYYaAIOUIUMHUCS, TaK U B OTAEIbHBIX
rpynmnax. [Ipennonaratorcs cienuaibHble YCIOBHS JUISl TOIY4EHUsT 00pa3oBaHus 00yJaronuMu-
Csl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nierarorndeckuii cocTaB 3HAKOMUTCS € TICHUXOJIO0T0-(DU3HOTOTHISCKIUMH
OCOOCHHOCTSIMU OOYYarOIIMXCs MHBAIUIOB U JIMI[ C OTPAHHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTpaMMaMH peadMINTaluu WHBaINAOB (mpu Hamuuuu). [Ipu HEoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJHUTEIbHAS MOAJEPKKA IIPENOAaBaHUs ThIOTOPaMHM, IICUXO-
JIoTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIECIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBeTrcTBUUM ¢ MeToAMUEeCKUMHU pekoMeHaanusIiMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraeTcsi UCHOIb30BaTh COIMAIbHO-aKTHUBHBIC U pe-
(iiekcUBHBIE METO/IBI OOYUEHUS, TEXHOJIOTHH COIIMOKYIBTYPHOH peaOMINTALNK C HENBI0 OKa3a-
HUS TIOMOIIIM B YCTAaHOBIICHUH IOJIHOIICHHBIX MEXIMYHOCTHBIX OTHOILLIEHUH C APYTUMU CTYCH-
TaMH, CO3JJaHUU KOM(POPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTyaeHuecKoi rpynme. [Togbop u
pa3paboTKa y4yeOHBIX MAaTepUANOB MPOU3BOMATCS C YUYETOM IMPEAOCTABICHHS MaTepualia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BU3YaIbHOW, C WCIOJB30BAHUEM CIICIHATBHBIX TEXHUYCCKHX
CPEICTB U MHPOPMAIIIOHHBIX CUCTEM.

OcBoenue nucuuiuivHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCNOIb30BaHUEM CPEICTB
o0OydeHus 00ILero u crenrualbHOro Ha3HaueHus (MepCOHATBHOTO U KOJUIEKTUBHOTO HCIOJB30-
BaHMs). MarepraabHO-TEXHHUECKOE 00ECIeueHHEe MpelyCMaTPpUBAET MPUCIIOCOOICHHE ayIUTO-
puil k Hyxz1am imn ¢ OB3.

®dopma npoBeACHUs aTTECTAllMM JIJISl CTYACHTOB-UHBAJINI0B YCTAHABIMBAETCS C YUETOM
WHAUBUAYAIBHBIX TIcuXopu3nueckux ocodeHHocreit. [Ins crynentoB ¢ OB3 mpenycmaTtpuBaet-
csl 1ocTymHas (GopMa MpeloCTaBIIeHUs 3aJaHUI OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TEUATHOW WM DIEKTPOHHOM ¢dopme (I UL C HapyHIEHUSMH OMOPHO-
JIBUTATEIHHOTO ammapara);

- B TIeYaTHOM opMe WK ANEKTPOHHOU (hopMe ¢ yBEIUMUEHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (17151 JIUL C HAPYLLIEHUSIMU CIIyXa, peUH, 3pEeHus);

- METOJ/IOM UTEHUS aCCHCTEHTOM 33IaHUs BCIYX (IS JIUI] C HAPYIICHUSIMU 3PCHHUS ).

CryaeHTamM ¢ MHBQJIUIHOCTHIO YBEJIMYHBAETCS BPEMs Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BOMPOCHL. JIJi TakKUX CTYIEHTOB IMpeaycMaTpuBaeTcsl AOCTYyMHas Gopma mpeaocTaB-
JICHUs] OTBETOB Ha 3a/laHusl, a UMEHHO:

- TUCBMEHHO Ha OyMmare win HabopoM OTBETOB Ha KOMITbIOTEpE (IJIs JIUI ¢ HAPYIICHU -
MU CllyXa, peuH);

- BEIOOPOM OTBETA M3 BO3MOKHBIX BAPHAHTOB C UCIIOJIH30BAHUEM YCIYT aCCHUCTEHTa (IS
JIUI] C HapYIIEHUSIMU ONIOPHO-/IBUTATENILHOTO ariapara);

- YCTHO (U151 JIUL] C HAPYIICHUSIMU 3pEHUsI, OTIOPHO-/IBUTATEIBLHOTO ammapara).

[Ipu HeoOxomuMoOCTH 711 00YYAIOIIMXCS ¢ MHBAIUIHOCTHIO MPOLEAYpa OLIEHUBAHUS pe-
3y/IbTaTOB OOYUEHHUSI MOKET MPOBOJAUTHCSA B HECKOJIBKO JTATOB.
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[Tpunoxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«3JICKTp0TeXHI/I'-IeCKI/Ie MaTepHUaJabl U 3JICMECHTbI 3J'I€KTpOHHOﬁ TEXHUKHN»

13.03.02 DnexTposHEpreTuKa M 3JIEKTPO-

HanpaBnenune noaroToBku
TEXHUKA

Hanpasnennocts  (mpodmiib)  0o0pa3oBaTesnbHON  DieKTpocHaOKEeHNE
pOTPaMMBI

KBanugukanys BeITyCKHIKA bakanasp
['on Havasa NOAroTOBKHU (110 yueOHOMY ILJIaHY) 2021
®opma 00yueHust 3aouHas popma
TexHomorust 00yueHus Tpaauumonnas
Kype Cemectp TpynoeMKocCTsb, 3.€.
2 3 4
Bun npomexyTouHOM aTTecTanuu ObecrnieunBaroliee noapasieiaceHue

OK3aMeH Kadenpa «3nexrpomexaHuka»
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1 [lepeyeHb MIAHUPYEMBbIX Pe3yJIbTATOB 00YUYEHHUS 0 JUCHUILIMHE (MOXYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM IO0CTUKEHUSI KOMIIEeTeH N

Ta6mmma 1 — KomneTeHmu 1 MHAMKATOPHI MX TOCTHXKCHHS

Ko n HaumMeHoBaHuE KOM-
METECHINU

HNuaukaropel JOCTUXKEHUS

[TnarupyemMble pe3ynbTaThl 00y-
YEHUSI 110 AUCIUILIHMHE

O6menpodeccrnoHanbHbIE

OIIK-5 Cniocob6eH ucmoib-
30BaTh CBOMCTBA KOHCTPYK-
LIUOHHBIX U AJIEKTPOTEXHU-
YEeCKHX MaTepHajoB B pacye-
Tax MapaMeTpoB U PEKUMOB
00BEKTOB PO ECCUOHATIB-
HOU J1eATeIbHOCTH

OIIK-5.1 3naer obnactu
IIPUMEHEHHUs, CBOUCTBA, Xa-
PaKTEPUCTUKHU U METOJIbI UC-
CJICIOBaHMSI KOHCTPYKIIHOH-
HBIX U 2JIEKTPOTEXHUUECKUX
MaTepHaJoB

OIIK-5.2 Ymeer ucnosb3o-
BaTh CBOMCTBA KOHCTPYKIIH-
OHHBIX U AJIEKTPOTEXHUYE-
CKHX MaTepHaJiOB B pacye-
TaxX MMapamMeTpoB U PEKUMOB
00BEKTOB PO EeCCHOHATB-
HOI1 1eATeIbHOCTH

OIIK-5.3 Bnaneer HaBbIKa-
MU pacyeTa rnapameTpoB U
pexuMOB 00BEKTOB Mpodec-
CHOHAJILHOU JeSITeNIbHOCTH

3HaeT OCHOBHEIC CBOMCTBA M Xa-
PaKTEPUCTUKH JICKTPOTEXHUYE-
CKMX M KOHCTPYKIIMOHHBIX MaTe-
puasos.

YMeer BBIOMPATH 1O CITPABOYHH-
KaM MaTepuabl Il KOHKPETHBIX
KOHCTPYKIUH 3JIEKTPOTEXHUYE-
CKHMX YCTPOMCTB.

Bnaneer HaBbikaMu MPOBEACHUS
CTaHJAPTHBIX UCTIBITAHUN JJICK-
TPOTEXHUYECKUX MaTEPUAJIOB U
METO/IaMH MX pacyeTa sl Ipu-
MEHEHHUS B pa3JIMYHBIX JIEKTPO-
TEXHUYECKUX U DJIEKTPOIHEPre-
TUYECKHUX YCTAHOBKAX.

Tab6numa 2 — [TaciopT ¢oHIa OIEHOYHBIX CPEICTB

Kontpoaupyemsbie | @opmupyemasi KoMIle-
TeHIUsl OLICHOYHOI 0
CpeacTBa

pasaeJibl (TeMbl)
AMCHUIINHbBI

HanMeHoBaHHe IToxa3aTe/in OlleHKH

Pa3nen 4 OIIK-5 CnocobeH uc- PI'P

II0JIb30BaTh CBOMCTBA
KOHCTPYKIMOHHBIX U
ANEKTPOTEXHUYECKUX Ma-
TEepUaJIOB B pacyeTax Ina-
paMEeTPOB U PEKUMOB
00BEKTOB IIpodeccro-
HaJbHOM JIeATEILHOCTH

ITonaoTa n MMPpaBUJIBHOCTH
BBITIOJIHCHU S 3aJJaHUA

Pazgensr 1-3 OIIK-5 Cnoco0OeH uc-
IIOJIb30BaTh CBOMCTBA
KOHCTPYKIIMOHHBIX U
ANEKTPOTEXHUYECKUX Ma-
TEepUaJIOB B pacyeTax Ina-
paMEeTPOB U PEKUMOB
00BeKTOB Mpodeccro-
HaJIbHOM JIEATEIHLHOCTH

3amura 1abopa- | ApryMeHTHPOBaHHOCTb
TOPHBIX paboT OTBETOB, IOCTOBEPHOCTH

PE3yIbTaTOB YKCIEPH-
MEHTOB, 00paboTKa 1o-
JTyYEHHBIX TaHHBIX
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Pasnemnsr 1-4

OIIK-5 Crniocoben uc-
H0JIb30BATh CBOMCTBA
KOHCTPYKLIHOHHBIX U
3IIEKTPOTEXHUUYECKUX Ma-
TEpUAJIOB B pacyeTax ma-
pPaMeTpOB U PEKHUMOB
00BEKTOB IIpodeccro-
HaJIBHOM JIeSITEIbHOCTH

TectupoBanue

HpaBI/IJII:HOCTI: BBITIOJIHC-
HHA 3a1aHUA

Pasznensr 1-4

OIIK-5 Cnoocoben wc-
M0JIb30BaTh CBOMCTBA
KOHCTPYKIIMOHHBIX 51
ANEKTPOTEXHUYECKUX Ma-
TEpUAJIOB B pacyeTax Iia-
paMeTpoB U  PEKUMOB
00BEKTOB npodeccuo-
HaAJIBLHOH eI TENLHOCTH

KonTpoJsibHbie
BOIIPOCHI
3aMEeHy

Ilonxora u IpaBUJIbHOCTDb

K D3K- | OTBC€Ta

2 MeroauyecKue MaTepuaJibl, ONpe/e/siiolue Mpoue1ypbl OLeHUBAHUS 3HAHUIA,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3youme npoiuecc popmMupo-
BAHHUSA KOMIIETEHIMIA

MGTO,I[I/ILIGCKI/IG MaTepHraJibl, OIMMPECACIIAOIHNE NPOUCAYPbl OLICHUBAHUA 3HaHHI>i, YMeHI/II‘/‘I,
HaBBIKOB U (I/IJII/I) OIIbITa ACATCIIBHOCTH, NPCACTABJICHBI B BUIC TEXHOJIOTHICCKOM KapTbl JUCLIH-

IJIMHBI (Tabsmma 3).

Tabmuua 3 — TexHoJornyeckas kapra

HaumenoBanue | Cpoku Bpl- | Ikaja one- Kpurepun onenuBanns
OLICHOYHOI0 MOJTHeHU S HUBaHUS
CcpeAcTBa
3 cemectp
IIpomexyTouynas arrecranus B popme «IK3aMeH»
PI'P 16 nenens 15 15 GansioB - CTYJIEHT NMPaBUIILHO BHITIOTHUIT

3aganre. Iloka3an oOTIMYHBIE BIIaACHUS
HaBBIKAMM NPUMEHEHHMS MOJTYyYEHHBIX 3Ha-
HUI ¥ yMeHUIl mpu pemeHuu npodeccuo-
HaJbHBIX 3a7a4 B paMKax YCBOCHHOTO
yuebHoro marepuana. OTBETHI Ha Bce J0-
MOJTHUTENIbHBIE BOITPOCHI HA 3aIUTE.

10 6aToB - CTYACHT BBIMIOTHUI 3aJaHUE C
HeOOJIBIIMMA HETOYHOCTIMH. [lokazan xo-
pollMe BIIaJ€HUs HaBbIKAMU HPUMEHEHUS
MOJIYYEHHBIX 3HAHUM U YMEHHI Mpu pele-
HUHM TIPO(PECCHOHATBHBIX 3a/a4 B paMKax
YCBOEHHOTO Yy4yeOHoro marepuana. OTBe-
THJI Ha OOJBIIMHCTBO JOIOJHUTEILHBIX
BOIIPOCOB Ha 3aIUTE.

5 6ayyIoB - CTYACHT BBIMIOJIHWII 33/IaHHE C
CYIIECTBEHHBIMH HETOYHOCTAMH. [lokazan
YIOBJIETBOPUTENBHOE BJIaJCHUE HABBIKAMH
MIPUMEHEHHUSI MOJYyYEHHBIX 3HAHUU U yMe-
HUW TpU perieHuu MpodecCHOHATBHBIX
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3a/1a4 B paMKaxX YCBOGHHOTO y4eOHOro Ma-
tepuana. llpu oTBeTax Ha JOMOJHUTEINb-
HBIC BOIIPOCHI HA 3aIUTE OBLIO JOITYIICHO
MHOT'0 HETOYHOCTEH.

0 GayIOB - IPH BBITIOITHEHUH 33/IaHUS CTY-
JICHT MPOJIEMOHCTPUPOBAT HEJJOCTATOUHBIH
YPOBEHb BJIAJICHUSI HABBIKAMU MTPUMEHEHUS
MOJTYYECHHBIX 3HAHUM U YMEHUH NP perie-
HUU TIPO(ECCHOHATBHBIX 33/1a4 B paMKax
YCBOGHHOTO yyeOHoro marepuana. [1pu
OTBETaX Ha JIOMOJHUTEIbHBIE BOIPOCHI HA
3amuTe ObUIO TOMYIIEHO MHOKECTBO He-
TOYHOCTEH.

3amuTa nabopa-
TOPHBIX paboT

16 menens

35

35 6amioB — CTYAEHT NoKa3aJl OTJIMYHbIE
HaBBIKA NIPUMEHEHHUS TOJTYYCHHBIX 3HAHUN
U YMEHUH NpHU peleHuH npodeccuoHasb-
HBIX 33/1a4 B PaMKaX yCBOEHHOTO y4eOHOTO
Mmarepuaa.

30 GamnioB — CTYIEHT IOKa3al XOpOLIMe
HaBBIKA MTPUMEHEHHS MOJTYYCHHBIX 3HAHHUH
U YMEHUH NpHU peleHuu npoeccuoHasb-
HBIX 33/1a4 B PaMKaX YCBOEHHOTO Y4eOHOTO
Mmarepuaa.

25 OamnoB — CTYACHT IOKa3al YJIOBJe-
TBOPUTEJILHOE BIIAJICHUE HABBIKAMU IpH-
MEHEHHMs TOJYyYEHHBIX 3HAHUM U YMEHHU
IpU peleHUH NpopecCHoHaIbHBIX 33/1a4 B
paMKax yCBOCHHOTO Y4eOHOT0 MaTepuania.
10 GanyoB —CTYI€HT MPOAEMOHCTPUPOBAT
HEJIOCTaTOYHBI YPOBEHB BIIJICHUS yMe-
HUSIMM ¥ HaBBIKAMH NIPH PELLICHUH TPO-
(beccHoHaTBHBIX 3a/1a4 B paMKax YCBOCH-
HOTo y4yeOHOro MaTepuaa.

TecTtupoBanue

16 nenens

15

15 6ammos — 91-100 % mpaBUIBHBIX OTBe-
TOB — BBICOKHMI1 YPOBEHb 3HAHMUIA;

12 6amnoB — 71-90 % mnpaBUIbHBIX OTBE-
TOB — JIOCTaTOYHO BBICOKMI ypOBEHb 3Ha-
HUM;

8 6am1oB— 61-70 % mpaBUIBHBIX OTBETOB —
CPEHUM YPOBEHb 3HAHU;

4 6amna — 51-60 % npaBUIIBHBIX OTBETOB —
HU3KHWHA YPOBEHb 3HAHU;

0 6amnoB — 0-50 % npaBUIILHBIX OTBETOB —
OYEHb HU3KHUI YPOBEHb 3HAHHU.

Texkymmii KOH-
TPOJIb:

65 OatoB

DK3aMeH

17 uenensa

35

35 Ga/ioB - CTYIEHT MPaBUIBHO OTBETHII
Ha TeopeThdeckue Bonpockl omiera. [Toka-
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3aJl OTJINYHBIC 3HAHUSI B PaMKaX YCBOEHHO-
ro yuebHoro marepuana. OTBETHSI Ha BcCe
JIOTIOTHUTEILHBIC BOTIPOCHI.

30 GaiIoB - CTYyJIEHT OTBETWJI HA TEOPETH-
YecKUe BOIPOCHl Omiieta ¢ HEOONbIIUMU
HeToyHOCTsAMU. [lokazan xopoiive 3HaHUS
B paMKaX YCBOCHHOT'O Y4eOHOTO Marepua-
na. OTBeTws1 Ha OOJBIIMHCTBO JIOTIOTHH-
TEJbHBIX BOIIPOCOB.

20 6ayToB - CTYJIEHT OTBETHJI HA TEOPETH-
YECKUE BOIPOCH OWJIETa C CYIIECTBEHHBI-
MU HeToYHOCTsIMU. [Tokaszan ynoBieTBopH-
TelbHbIE 3HAHUS B paMKaxX YCBOECHHOTO
yuebHoro Marepuana. [Ipu orBerax Ha Jo-
MIOJIHUTENIBHBIE BOMPOCHI OBLJIO JOIMMYIICHO
MHOT'O HETOYHOCTEH.

10 GanioB -pu OTBETE HAa TEOPETUUYECKHE
BOMNPOCHl OmiieTa CTYJAEHT MPOAEMOHCTPHU-
pOBal HEIOCTaTOYHBIM YPOBEHb 3HAHUM.
[Ipu oTBeTax Ha JOMOJHHUTEIHHBIC BOIPO-
Chl OBLIO JIOMYIIEHO MHOXECTBO Hempa-
BUJIbHBIX OTBETOB.

(0 GaoB — OTCYTCTBYIOT OTBETHI Ha TEOpe-
TUYECKHUE BOIPOCHI OMIIeTA.

JK3aMeH: 35 OaiuioB

HUTOI'O: 100 6asutoB

Kpurtepuu oneHKu pe3y/1bTaToB 00y4eHHs 10 JMCHHUILIMHE:

0 — 64 % oT MakCHMaJbHO BO3MOXKHOM CyMMBI 0aJIJIOB — «HEYIOBJIETBOPUTEIHLHOY» (HEIOCTA-
TOYHBIN YPOBEHb JUIsSI IPOMEKYTOUHOM aTTECTAllMK MO JUCLUIUINHE);

65 — 74 % oT MaKCMMaIbHO BO3MOXKHON CYMMBI OaJIJIOB — «yJOBJIETBOPHTEIHHOY (TIOPOTOBBII
(MMHMMATBHBIN) YPOBEHb);

75 — 84 % oT MakCHMaJbHO BO3MOKHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEeITHUN YPOBEHb);

85 — 100 % oT MakKCUMaJIbHO BO3MOKHOM CYMMBI 0AIIJIOB — «OTIMYHOY» (BBICOKUH (MaKCHUMallb-
HBII) YPOBEHD)

3 TunoBble KOHTPOJILHBIE 32/IaHUS WM HHbIE MATEPHAJIbI, HE00X0UMBbIE 1JIsI
OLIEHKM 3HAHUI, yMEeHH i, HABBIKOB M (WJIM) ONBITA J1eSITeJILHOCTH, XaPAKTEPU3YIOIIHE
npouecc GopMupoOBaHHUA KOMIETEHINH B X0/1e 0CBOEHHs 00pa30BaTeIbHOM IPOrpaMMBbI

KoHTpoJibHbIE BONIPOCHI K IK3aMeHY

O6mas kmaccuuKaIus MEKTPOTEXHUIECKUX MATEPHAIIOB.

DEeKTPONPOBOAHOCTh AUINEKTPUKOB. OCHOBHBIE MOJI0XKEHUSI.

Knaccuukanust MarHUTHBIX MaTepHasoB.

DJEeKTPONPOBOIHOCTH Ta30B.

[Tporiecc HaMarHMYUBaHKSI 1 MAarHUTHASI IPOHHUIIAEMOCTb.

Kak sxcnepruMeHTaIbHO ONpeesnsieTcs AIeKTPOIIPOBOIHOCTD KUIKUX AUIIEKTPHKOB.
HamaranunBanue ¢eppo- u pepprMarHeTHKOB MEepeMEHHBIM MarHUTHBIM ToneM. Kpu-
Basi HAMarHWYMBaHUS.

Kak sxcnieprMeHTanbHO onpeaenseTcs 3JIeKTPOIPOBOIHOCTh TBEPAbIX AUIECKTPUKOB.
MarHuTHBII MOMEHT aToOMa U ero (pOopMHUpOBAHUE.

NoakowhE

©
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10. Kak skcriepuMEHTaIbHO ONpENeNsieTcsl 3aBUCUMOCTh tgd OT TeMIepaTypbl U 4acTOTHI
IPU AUIOJIBHO-PETAKCALIMOHHON MOJIpU3aLIUY.

11. Pe3onaHcHas moasipu3aiius.

12. 3aBMCUMOCTB 3JIEKTPOIIPOBOIHOCTH MPOBOJHHUKOBBIX MAaTe€pHUajoB OT TEMIEpaTypbl U
nedopMaruii.

13. IIpouecc nepemarunuuBanus. Iletss rucrepesuca.

14. TenmoBo# poOOH.

15. TennonpoBogHOCTH MeTauioB u 3pdext TepmoIJIC.

16. Kak sKcriepuMeHTalIbHO OMpeAessieTCss AMAICKTPUUECKas MPOHHUIIAEMOCTh KOMITO3UIIHU-
OHHBIX JIUJIEKTPHUKOB.

17. KprornpoBoauMoCTh U CBEPXIIPOBOJAUMOCTD.

18. DnekTpoHHas MONSIPU3AITHSL.

19. IToBepxHOCTHBIN 2P PEKT B MPOBOJHUKOBBIX MaTepraliax.

20. NoHHas nonspu3anus.

21. TloTepu B MarHUTHBIX MaTepUaNIax.

22. VIoHHO-penaKkcalMoOHHas MOJISIpU3aLiysl.

23. Ddpdext Xomna.

24. CxeMa 3aMellleHHs] TUIIOTETUYECKOro JUAJIEKTpUKa 00JIajaroliero BCeMU BUJaMU IOJIs-
pU3aIHH.

25. 3aBUCUMOCTb 3JIEKTPOIPOBOIHOCTH IIPUMECHOTO HOTYIIPOBOJAHUKA OT TEMIIEPATYpPhI.

26. JInrmonpHO-peaKCcaioOHHAs TOJIIPU3aITHL.

27. Iusnextpuueckue morepu. OOmIe moHsITHSI.

28. OCHOBHBIC BHEIIHME SHEPreTUYECKHUE BO3JECHCTBHUS, BIUSIONIME HA CBOWCTBA MOIYIPO-
BOJIHUKOB.

29. P —N nepexon.

30. DeKTpOoHHO-peNaKcallMOHHAas MOJISpU3aLuUs.

31. MurpanuoHHas TOJISAPU3ALINS.

32. BAX nosynpoBoOAHHUKA.

33. DeKTpUYecKuii MOMEHT B AMIJICKTpUKaX. [[MdnexTpudeckas MpoHUIIAeMOCTh u e€ (u-
3UYECKHUI CMBICI.

34. Kak 9KCIepuMEHTaIbHO OINPENEeNIeTCs] 3aBUCUMOCTD tg0 OT TeMIlepaTypsl MPH JTUITOb-
HO-PEJIaKCAllMOHHOM MOJIIPU3ALINY C YUETOM JIEKTPONPOBOIHOCTH.

35. DIEeKTPOIIPOBOIHOCTH TOIYIIPOBOIHHUKOB.

36. Camorpon3BoJjibHas (CIIOHTaHHAS) HOJISPU3ALINS.

37. Kinaccudukays mpoBOIHUKOBBIX MaTEPHAIIOB.

38. IIpo06oii ra3000pa3HOTo IUAIIEKTPHKA.

39. 3aBUCUMOCTh MArHUTHOW MTPOHHUIIAEMOCTH OT BHEITHUX (PaKTOPOB.

40. Kak 5KCIepHMMEHTAJIHO OIpENeseTcs] 3aBUCUMOCTh tgd OT 4acTOThl MpPH JAMUIOIBHO-
peNaKCcarMOHHOH MOJISIPU3AIAH C YI€TOM JJIEKTPOIPOBOTHOCTH.

41. ®opMupoBaHHE MAarHUTHOI'O MOMEHTA aTOMa.

PACYUETHO-TPA®UYECKASA PABOTA

3amanmue.
Homepa BapwaHTOB 3amaHusi BBIOMPAIOTCS HMCXOIs W3 TMOCHAeAHEH MHUQPHI 3a4eTHON
KHIDKKH (CTYZCHUECKOTO OuiieTa) B COOTBETCTBUU C TaOmuiei 1.



18

Tabnuna 1 — BapraHTHI BBITIOJIHEHUS 3aJaHUSI.

ocaeausis unppa Homep BbINOJIHAEMOr0 32 JaHUS
y4yeOHoro mmudpa
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/iaHus K BBIIOJHEHUIO paOOThI:

CTpOGHI/Ie BelieCrea

1) VYkaxuTe BaKHEHIINE BUIbI CBA3M aTOMOB M MOJIEKYJI B BemlecTBax. [IpuBenure npume-
PBI BEIECTB, B KOTOPBIX UMEIOTCSI 3TH BUJIBI CBSI3U, U OTMETHTE UX OCOOCHHOCTH.

2) B yewm 3akmiouaercs pa3inuyure NOJISPHBIX (JUMOIBHBIX) U HEMOJISPHBIX (HEHTPaIbHBIX )
BemectB? [IpuBenure npumMepsl Tex U Apyrux. Jlaite onpeaeieHne TUoIbHOTO MOMEHTA MO-
JICKYIIBI.

3) OxapakTepu3yiTe cTpoeHHE U 1e(heKThI TBEPIBIX TEIL.

4) Kakum 06pazom kimaccupuupyroT BEIecTBa Mo MEKTPUUYECKUM CBONCTBAM C TOUKHU
3pEHUsl TEOPUU TBEPJBIX TEN?

5) Kak xnaccudunupyrot BelecTBa o MarHuTHBIM CBOHCTBaM?

6) Kaxue noHsATHS UCHOIB3YIOT ISl ONMCAHUS MOBEJEHUS IUAJIEKTPUKA B AJIEKTPUUECKOM
nose?

7) OxapakTepu3yiTe mporecc MoJIsipru3aluy JUJIEKTPUKa.

Kak KoJIM4ecTBEHHO OLIEHUBAETCS MOJSAPU3ALMS TUIIEKTPUKA? YKaXUTE HAMMEHBIIEE BO3MOXK-
HO€ 3HaY€HUE OTHOCHUTEILHOMN AUAIIEKTPUYECKON IPOHUIIAEMOCTH.

8) VYKaKuTe OCHOBHBIE BUBI TIOJISAPU3ALMH TUIIEKTPUKOB.

9) Kak xnaccupuuupyrot quayieKTpuKy Mo BUY MOJISIpU3anun?

10)  OxapakTepu3yiiTe JUAICKTPHUYECKYIO IPOHUIIAEMOCTD Ta30B, KHIKHX U TBEPAbIX -
AJIEKTPUKOB.

JIEKTPONPOBOIHOCTDH TUIICKTPHUKOB

11)  OxapakTepu3ylTe IEKTPOMPOBOTHOCTD KUIKHX TUIICKTPHKOB.

12)  Oxapakrepu3yliTe OCHOBHBIC TIOHSTHS MPOLECCA IIEKTPOIPOBOHOCTH JTUIIEKTPUKOB.
13)  OxapakrepusyiTe JIeKTPOIPOBOIHOCT Ta3000Pa3HbIX AUIIEKTPHKOB.

14)  OxapakTepu3ylTe IEKTPONPOBOTHOCTD TBEPABIX TUIICKTPHKOB.

15)  OxapakTepu3yiTe MOBEPXHOCTHYIO AIIEKTPOIIPOBOJHOCTh TBEPIBIX THIICKTPUKOB.
JudjiekTpuYecKne norepu

16)  Oxapakrepu3syiiTe MOHATHE "IUANEKTPUIECKUE moTepu".

17)  HasoBuTe u oXapakTepu3yiTe BUABI JUIIEKTPUIECCKUX MOTEPD B AIEKTPOH3OJISIIHOHHBIX
MaTepHuanax.

18)  MlaiiTe XapaKTEpUCTHUKY TUIICKTPUYECCKUX MOTEPH B ra3ax.

19)  JlaiiTe XapaKTEPUCTHUKY JUIICKTPUUYCCKUX MOTEPh B TBEPABIX AUIICKTPUKAX.

20)  /[laiiTe XapaKTEpPHCTHKY ITUDJICKTPHUCSCKHUX MMOTEPh B KUIKUX AUIICKTPUKAX.
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IIpo0oii 1M31eKTPUKOB

21)  JlaiiTe XapaKTE€PHUCTHKY SBJICHHUS POOOSI.

22)  OxapakTepusyiite mpo0oii ra3os.

23)  OxapakTepu3yiTe mpoOoi KUIKUX TUIICKTPUKOB.

24)  Oxapakrtepusyiite Mpo0oil TBEPABIX AUIICKTPHKOB.

25)  OxapakTepu3yiTe TEIUIOBOM U 3JICKTPOXUMHUECKUI MPOOO TBEPABIX AUIIEKTPHUKOB.
DU3UKO-XUMHYECKHE U MeXaHUYeCKHe CBOICTBA JUIEKTPUKOB

26)  laiiTe XapaKTePHUCTHKY BJIQKHOCTHBIX CBOMCTB JIUJICKTPUKOB.

27)  [laiiTe XapaKTepPUCTHKY MEXaHUYECKHX CBOMCTB IUJICKTPHKOB.

28)  laiiTe XapaKTEPHUCTHKY TEILUIOBBIX CBOHCTB JIUICKTPUKOB.

29)  OxapakTepu3yiTe XUMHUECKUE CBONCTBA JMAJICKTPUKOB M BO3JICHCTBUE HA MaTePHAJIbI
W3JIy4YE€HHUI BBICOKOW SHEPTHUU.

30)  OxapakTepu3yiiTe HArpeBOCTONKOCTD AUIICKTPHUKOB.

IIpoBoAHUKOBBIE MATEPHAJIBI

31)  /[aiite kiaccupUKaIMIO POBOJHUKOBBIX MATEPHAIOB M OXapaKTePU3YHTE 3JICKTPOIPO-
BOJIHOCTh METAJUIOB.

32)  OxapakTepu3yiiTe CBOICTBA IPOBOTHUKOBBIX MAaTEPHUAJIOB.

33)  JlaiiTe XapaKTepHCTUKY MaTEpHAIOB BBICOKOM MPOBOIMMOCTH.

34)  OxapaxTepusyiiTe CBEpXIPOBOJIHUKU U KPUOTIPOBOTHHUKH.

35)  JlaiiTe XapaKTepHCTUKY CILIABOB BHICOKOTO COMPOTUBIICHHUS.

36)  OxapakTepu3yiiTe HEMETAIMYECKUE TPOBOTHUKH.

37)  OxapakTepusyiTe MPHUIIOH U (DIFOCHI.

ITosynpoBoiHUKOBbIE MATEPHAJIbI

38)  Oxapaktepusyiite MoHATHE "MOTYTPOBOAHUK" .

39)  /laiiTe XapaKTepUCTUKY 3JICKTPOIPOBOIHOCTH COOCTBEHHBIX M MPUMECHBIX MOJIYIPOBO/I-
HUKOB.

40)  HazoBuTe M 0OXapaKTepHU3yHTE METOIbI OIPE/ICIICHHSI TUITA JICKTPOITPOBOIHOCTH U TTapa-
METPOB MOJYIPOBOJHUKOB.

41)  OxapakTepu3yiTe BIUSHHE TEIUIOBON SHEPTUHU Ha 3JIEKTPOIPOBOJIHOCTH MOTYIPOBOIHHU-
KOB.

42)  OxapakTepu3yiTe BO3CHCTBHE CBETA HA 3JICKTPOIPOBOAHOCTD MOJIYITPOBOJHUKOB.

43)  Ha3oBuTe 1 0OXapaKTEPU3yHTE XUMHUYECKUE STIEMEHTBI, 00JI1aIaf0IHe CBOWCTBAMH IMOJTY-
IIPOBOIHHUKOB.

44)  Ha3oBuTe U 0OXapaKTEPHU3YHTE MOITYIPOBOJHUKOBBIE XUMHUIECKUE COSTUHEHHUS U MaTePH-
aJibl Ha UX OCHOBE.

45) Kakue ¢usndeckue sBIeHUS B OTYIPOBOJHUKAX SIBISIFOTCS HanOoJiee BaXXKHBIMU, U TSI Ka-
KHX 1IeJIEH OHU UCTIONB3YIOTCS?

MarHutHble MaTepHaJIbI

46)  OxapakTepu3yiTe MarHUTHBIE CBOWCTBA MaTEPHUAJIOB.

47)  JaiiTe XapaKTePUCTUKY MAarHUTOMSATKUX MaTePHAJIOB.

48)  OxapakTepu3yiTe MArHUTHbBIC MAaTEPUAIIbI CIICIIUATH3MPOBAHHOTO HA3HAYCHHSI.

49)  laiiTe XapaKTePUCTUKY MarHUTOTBEP/IBIX MaTEPHAJIOB.

50)  KakoBsl TpeOOBaHHUS K MArHUTHBIM MaTepHaiaM U KaKhe BUIbl MATHUTHBIX MaTEPUAIOB
MCIIOJIb3YIOTCS B DJIEKTPOTEXHUKE?

3apaun

51) PannouacToTHBIN KOAKCHANBLHBINA KA0EIh CO CIIOIIHON M30JISIUENR U3 TOINITUIEHA UMeE-
€T IMaMETP BHYTPEHHETO MPOBOJA 7% 10 M 1 BHEWHMI JIMAMETP IO U3OJIALNH 7% 103 . Jnuna
kabens 1,0 m. Onpeznenute eMKOCTh MEXIy BHYTPEHHUM IPOBOJOM M Hapy>KHOW 00OJIOYKON

kabens (B (hapajax Ha MeTp JUTHHBI). JIu3IeKTprudeckas MPOHUIIAEMOCTh MTOJIMATHIICHA E,= 2,3.
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52)  OreHUTH 3HAUCHMS TAHTCHCA YIJIa JIUAJICKTPHUECKUX MOTEPh sl He()TIHOrO KOHIEHC Ca-
TOPHOTO MacJla ¢ YACIbHBIM COIIPOTUBICHUEM Py = 4x109 OM*M U AMAIEKTPUUECKON IPOHULIA-

eMocThio €= 2,2 pu yactotax 50 I'mu 1 kI'11.

53)  Ha jBe MPOTHBOMONOXKHBIC IPAHM KYOWKAa M3 MONMBHHIIXIOPHIA ¢ pebpom 2x107 M
HAHECEHbI CJIOM METajlla, CIy)Kallue 3JEKTPOJaMH, yepe3 KOTOpble KyOUK BKIIIOYAETCs B DJIEK-
TpuyecKyto nenb. OnpeaennuTe 3HaYCHHE YCTAaHOBHUBILETOCS TOKA Yepe3 KYOHK IpU MOCTOSIHHOM
HanpsbkeHun 2000 B, ecnum  yaenpbHOe 00BEMHOE CONPOTHBIICHHE —IMOJTMBHHUIXJIOPH]IA

14 13
Py=10""0Om* M, a ynenbpHOE IOBEPXHOCTHOE CONPOTHBIIEHHE Ps = 2x10™ Om.

54)  Ilnockwuii kepamuueckuid KoHAEHcaTop (€=12) ObUT 3apsHKEH OT HCTOYHUKA HAIPSHKCHUEM
1500 B u ocraBien pazoMkHyThIM. Yepes 600 ¢ pa3HOCTh MOTEHIIMAJIOB HA €0 OOKJIaIKax OKa-
3anack paBHo# 150 B. Onpenenure yaenbHOoe 00bEMHOE COMPOTUBIICHUE AUAICKTPUKA KOHIICH-
caropa (MMOBEpXHOCTHOH YTEUKOH MpeHedpeys ).

55)  JIMJeKTpUK IUIOCKOTo KOHAECHCATOpA UMEET CIISIYIOIINE XapaKTePHCTH-

KH:pV:10130M «M; tgd=0,001; €=5. Imomans oOkanok kouaeHcaropa 0,1 MZ, TOJIIAHA JUDIIEK-
Tpuka 2+ 10m.

Onpenenure:

a) 3HAYEHHUE TOKA YTEUKU U PaCCEUBAEMYIO B INIEKTPUKE KOHJIEHCATOPa MOIIIHOCTh IpU
nocrosiHHoM Hanpsikenun 5000 B;

0) paccerBaeMylo B JUAJIEKTPUKE KOHJEHCATOPA MOILHOCTD IPU IEPEMEHHOM HaIPsLKEHUN
5000 B u gactore 50 'l (MOBEpXHOCTHOW yTEUKOIl MpeHeOpeyn).

56)  MouHoCTh, OTpeOIIsieMasl 3JCKTPOHArPEBATEIBHBIM JIEMEHTOM IpU HanpspkeHun 220
B, pasna 500 Br. Iloacuuraiite [uinHy, HEOOXOUMYIO /ISl U3TOTOBJIEHUS 3TOIO 3JIEMEHTa, HU-
xpomoBoi (Mapku X15H60) 1 KOHCTaHTaHOBOM MTPOBOJIOKU TUAMETPOM 2 X 10 m. Harpesarens-
HBIN SIEMEHT W3 KOHCTaHTaHa paGoraer npy Temmepatype 400 °C, a u3 HEXpoMa - Py TemIte-
patype 90 °C. (Pruwp=1,2%10" OM* M, Ol uxp= 200x10™° K™, Proer.=0,5%10° Om

Olp coner =5%10° K™,

57)  Konnencarop tuna KP, quainekTprukoM KOTOPOTO SIBISCTCS KOHCHCATOPHAS CITF0/Ia Map-
k1 CO (myckoBuT), umMeeT eMkocTb C=470 nd. Haiiaure 3HaYeHUs TUAIEKTPUUYECKUX MTOTEPh B
3TOM KOHAeHcaTope npu HanpsbkeHuu 2000 B u aByx pasznuusbsix yactorax (1 xI'mu 1 .MI'n),
€CIH M3BECTHO, YTO Yrojl AMAIEKTPHUECKHX MOTeph MycKoBHTa paBeH 25x10™ mpu wactore 1
k' n 3,3x10™ npu gacrore 1 MI'.

58)  JKHIKHii MEKTPOH3OIISIHOHHBIA MaTEPHAI - JIHHAHOE MaclIo - npu Temmeparype +20 °C
UMEET IMHAMHUECKYIO BsA3KOCTh 55 Ila*c u ynenbHOe 00bEMHOE COIIPOTHBIICHUE Py = 6,5><1014
OMm*M. Omnpenenute ynenpHoe oO0beMHOe comportuBiieHue npu +120 °C, ecnu U3BECTHO, YTO
BS3KOCTh HJIKOCTH MpH 3TOM Temneparype paBHa 0,45 Ila-c. KoHueHTpamus, 3HaueHus 3apsaa
U pa3Mepbl HOCUTENEH 3apsiia B MaTeprase He U3MEHSIOTCS ¢ TEMIIEpaTypoil.

59)  [Ipu HOpManbHBIX yenoBusx (P=0,1 MIla, t =+20 °C) INEKTpUYECKasi IPOYHOCTh BO3AYyXa
IIPU PACCTOSHUU MEXAY IEKTpoAaMu PoroBckoro (3TH 3J1€KTPO/Ibl O3BOJISIOT MOIYYUTh OJAHO-
poaHoe mone) 1x 10m. cocraBsier npumMepHo 3 MB/M. Ouenute npoOUBHBIE HANPSKEHUS 3TO-
ro BO3IYIIHOTO IPOMEXYTKA IIPM HOPMAIbHBIX YCIOBUSAX M Ipu ycioBuu: t=+30 °C.
P=265mm.prt.cr.

60)  TToublif IMIMHID C HAPYXKHBIM AuamMeTpoM 5x107 M, BHyTpeHHAM auamerpoM 4x1072 M i
BBICOTOH 1,2 M, y/IeIbHBIM O0BEMHBIM COIIPOTHBIEHUEM p\,:5><109 OM*M M yJeNbHBIM MOBEpX-

HOCTHBIM COINPOTHUBJIEHHEM Ps = 2x10" Om 3axar MEXAY METAUINYECKUMU DIIEKTPOJaMU, K
KOTOpBIM IpuiokeHo HanpspkeHue U =1500 B mocrosiHHOrO Toka. OnpenenuTe TOK, IpOTeKa-
IOLUN Yepe3 UUWIMHAP U IIOTEPU MOIIHOCTH B HEM.
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SAJAHUSA JJIA SAINATHI, IPOBEJIEHHBIX TABOPATOPHBIX OKC-
HEPUMEHTOB U IOJTYYEHHbBIX SKCIIEPUMEHTAJIBHBIX /IAH-
HbIX

JIEKTPONPOBOIHOCTH METAJIJIOB
1) IlepeuncanTh JOCTOMHCTBA U HEJOCTATKU OCHOBHBIX IPOBOJHUKOBBIX MaTE€pHAJIOB
(cepebpa, Meau, ATIOMUHUSA).

2) Kak mpoucxXoauT MepeHOC IMEKTPUUYECKUX 3apsAI0B B METAJUIMYECKUX MPOBOJHUKAX?
HasBarb npoBognuku 1 u 2 pona.

3) Ot kakux (aKTOpOB 3aBUCUT yJelbHasl 3JIEKTPONPOBOJHOCTh METAUIMUECKUX TMPO-
BOJIHUKOB?

4) Kak sKcrieprMMEHTaJIbHO OMNPENENIeTCs 3aBUCUMOCTh YJIEIbHOIO AJIEKTPUUYECKOTO CO-
IPOTUBJIEHUE METAININYECKUX [TPOBOJHUKOB OT TEMIIEPATYpPbl?

5) Kakue TpeboBaHus NPEIBABISIOTCS K MPOBOJAHMKOBBIM MaTepuajiaM, HCIOJIb3YEeMbIM
JUISL U3TOTOBJIEHUS] PEOCTATOB U PE3UCTOPOB?

HccnenoBanue CBOMCTB MOJIYNPOBOJIHHUKOBBIX MATEPHATIOB

1) C Touku 3peHHs 30HHOH TEOpUH TBEPAOrO Tella OOBSACHUTH Pa3IUune MEKIY JAUIIICK-
TPUKOM, ITOJIYIIPOBOJIHUKOM U IIPOBOTHUKOM.

2) [osicuute (hu3HUECKU CMBICT SHEPTUH 3aMPEIICHHON 30HBI.

3) Kakue neekTsl KpUCTATUYECKON PEImIETKH MOTYT OBITh B MOJYMPOBOJHHUKE U KaK
OHM YYacCTBYIOT B 3JI€KTPONPOBOAHOCTU?

4) Kak u3MeHsieTcsl KOHLIEHTpaLMsl U MOABMKHOCTb HOCUTEJIEH 3apsii0B B MOJIYIPOBOIHU-
K€ IpYU U3MEHEHUU TEMIEPATYPhI?

5) Kakue BHemHue (HakTopsl BIUSIOT HA JIEKTPUUYECKUE CBOWCTBA IMOJYIPOBOJAHUKOB U
KaK 3TO 3KCHEPUMEHTAJIBHO ONpeaensiercs?

DJIEKTPONPOBOIHOCTD TUIIEKTPUKOB

1) HapucoBaTb U 00BACHUTH 3aBUCUMOCTH YJIEIbHOM 00BEMHOM MPOBOIMMOCTH TBEPIO-
ro JURJIEKTPUKA OT TEMIEPATyphl, MOSICHUTD, KaK 3TO SKCIEPUMEHTAIbHO OIpeaeseTcs?

2) HapucoBaTb 1 00BSCHUTH 3aBUCUMOCTb YJI€IbHOTO 00EMHOTO COIIPOTUBIIEHHSI TBEP.10-
ro JURJIEKTPUKA OT TEMIEPATyphl, MOSICHUTD, KaK 3TO SKCIEPUMEHTAIbHO OINpeaeseTcs?

3) HazBaTh TuIibl 3apsa0B, 00yCIaBIMBAIOIIMX dJIEKTPOIPOBOJHOCTD KUIKUX TUIIIEKTPHU-
KOB.

4) HapucoBaTh M OOBSICHUTH TpaUK M3MEHEHHs TOKa 4Yepe3 JAMUIIEKTPHK CO BpEMEHEM
IPU BKJIIOYEHUHU U BBIKJIFOUEHUU MOCTOSIHHOTO AJIEKTPUYECKOTO MOJIS.

5) HapucoBaTh 1 OOBSCHUTH BOJIbTAMIIEPHYIO XapaKTEPUCTHKY Ia3000pa3HOro JAUAJIEK-
TpHKA.

[onsipu3anus HENOJSIPHBIX IUIJICKTPHKOB

1) Onucath MeXaHU3M JIEKTPOHHOHN YIPYTrol MOJSpU3aLUU IUIIEKTPUKA.

2) Onucarb MEXaHU3M MOHHOM MOISPU3ALUU.

3) HapucoBath u OOBSICHHTH TpauK 3aBUCHMOCTH OTHOCUTEIHHOW JMAIIEKTPUUECKON
IIPOHUI[AEMOCTU OT YaCTOTHI U OT TEMIIEPATYpPHI Ul HEMOJIAPHOIO AUDIEKTPUKA C HMOHHBIM Me-
XaHU3MOM TOJISIPU3ALINHY, TTOSACHUTh, KaK 3TO SKCIIEPUMEHTAIIBHO ONpeaesseTcs?

4) ITouemy ¥ MO KaKUM MPU3HAKAM JTUAJIEKTPUKU JIETAT HA MOJspHbIe U HenossipHbie? Ka-
Kas Mexay HUMH pazHuua’? [1osicHUTh, Kak 3TO SKCIIEPUMEHTAIBLHO ONpeaesseTcs?

Ioasipuzanms NOJAPHBIX AMIIEKTPUKOB (peanusyercs B GpopMe MpaKTHUIECKOH Mo-
TOTOBKH)

1) HapucoBarp 3aBUCUMOCTb HOJSIPU30BAHHOCTH OT BPEMEHHU JJIS MOJIIPHOTO JUDJICKTPH-
Ka C JIUIOJIbHO-PEIaKCAllMOHHBIM MEXaHU3MOM TMOJSPU3ALUH NPU BKIOYEHUH U BBIKIIIOUEHUU
MOCTOSIHHOT'O 2JIEKTPUUYECKOTO MOJIS.

2) Onmcath MEXaHU3M JUIOJIBHO-PENIAKCAITMOHHON MOISPU3AIIUN JTUIICKTPUKOB.
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3) Ilokaszarp Ha pUCYHKE, OTKY/a, KAKHE U TIOYEMY MOSBIISIIOTCS 3apsiAbl B KOHJCHCATOPE C
JTURIIEKTPUKOM, TMOAKIIOYEHHOM K UICTOYHHUKY MTOCTOSIHHOTO TOKA.

4) Kak onpenensieTcss OTHOCUTEINIbHAS TUAJIEKTPUUECKasi TPOHUIIAEMOCTh?

5) V Kakux IUAJIEKTPUKOB OTHOCUTENIbHAS AUAJIECKTPUUECKas MPOHUIIAEMOCTh 3aBUCHUT OT
TeMneparypbl? MoOXHO 1M HCKIIOUUTH 3Ty 3aBUCUMOCTH? IIOSICHUTH, KaK 3TO 3KCIIEpUMEH-
TaJbHO ONpeAensieTcs?

JudJiekTpuyeckue nNoTepu
1) Hapucopare rpadmxu "TIOJIIPU3OBAHHOCTB"= f(wt) u i= f(wt) Ha Qone

u=U,_ Sin(a)t) JUISL TIUBJIEKTPUKA € 3JIEKTPOHHOW YIPYTOM MOJISPU3ALUECH.
2) HapucoBath U OOBSCHHUTH 3aBUCHMOCTH {JO OT TeMmmepaTypbl Uil HEMOJISIPHOTO -

AJIEKTPHKA.
3) Hapucosars rpaduxu "IIOJIAPU3OBAHHOCTB"= f(a)t) u i= f(a)t) Ha (one

u =Um3in(0)t) AJIg yCIIOBHsA, KOrga BpEMs peillaKCaluu COU3SMEPHMO C IICPUOJOM H3MEHCHUSA

HaNpsDKEHUs JUISL JUBJIEKTPUKA C YMCTO JUIMOIbHO-PENIAKCALIMOHHON MOJISIpU3aIieH.

4) HapucoBaTh SKBUBAJIEHTHYIO CXEMY 3aMELIEHUS KOHJEHCATOpa C HEMOJISPHBIM JUAJICK-
TPUKOM.

5) HapucoBaTbh 5KBUBAJIEHTHYIO CXEMY 3aMELICHHUS KOHJIEHCATOpa C MOJSPHBIM JIUAJIEK-
TPUKOM (ToJlaraTh HaJW4YME€ B JMIJIEKTPUKE DJIEKTPOHHOH YHOpPYyrol M  JUIONBHO-
penaKcalOHHOM MOJSIpU3alun).

IIpoGoii razoo6pa3Horo audjekTpuka (peanusyercs B (GopMe NpakTUYECKOH MOAro-
TOBKH)

1) ITocTpouts AMarpamMmy TEMJIOBOH YCTOHYMBOCTHU TBEPJAOrO JAWMIEKTPUKA U HPOMILIIO-
CTPUPOBATH C €€ MOMOIIBI0 KPUTEPHI TETTIOBOTO MPOOOS AUIICKTPHUKA.

2) B xoJze npoBeieHHs SKCIIEPUMEHTa UCIBITAHUIO Ha MPOOOH B MOCTOSIHHOM 3JIEKTpUYe-
CKOM II0JI€ MOJIBEpraeTcs ra3000pa3Hblil JUAIEKTPUK B CUCTEME HIEKTPOAOB MIVIA — IJIOCKOCTh
pa3IM4HON MOJSIPHOCTH.

+, | = - |

a) 6)

ConoctaBUTh MPOOMBHBIE HAIPSKEHUS PUC. (2 ¥ 6) U OOBACHUTH Pa3InUMsL.

3) HapucoBaTh 1 00BSACHUTH 3aBUCUMOCTb JIEKTPUUECKOM MPOYHOCTH ra3000pa3HoOro Jau-
AIIEKTPUKA OT PACCTOSIHUS MEXY IeKTpoaaMu. ? [1osICHUTh Kak 3TO 3KCIEpUMEHTAIbHO Ompe-
nensercs’?

4) 3anmcath yCIIOBUE, MPU KOTOPOM DJIEKTPOH MOXKET HHHUIIMUPOBATH MPOIIECC YAAPHOU
VOHM3AINH.

5) HapucoBaTp 1 00BACHUTH 3aBUCUMOCTH JIEKTPUUYECKONH MPOYHOCTH ra3000pa3HOro qu-
AJIEKTPUKA OT JaBieHMs rasa. ? IIoSCHUTB Kak 3TO SKCIIEPUMEHTAIILHO ONPEEIAeTCs?

HccnenoBanue cBoiicTB MArHUTHBIX MATEPHAJIOB
1) HapucoBate 1 00BSICHUTH 3aBUCUMOCTb OTHOCHUTEJIBHOM MarHUTHOW MPOHHUIIAEMOCTH
dbeppomarHeTrka ot Temneparypsl. ? [TosICHUTH Kak 3TO 3KCIEPUMEHTAIBHO OIpeensieTcs?

2) HapucoBaTh neTiio rucrepesuca i (peppoMarHeTuka 1 noka3aTh Ha Hell XapakTepHbIe
TOUKH.

3) Uem 00ycnoBIIeH MAarHUTHBII MOMEHT aTroma?

4) Kakue mporeccsl IpoUCXoAsT B GeppoOMarHeTHKE MPU €ro HaMarHMYMBaHUU BHEIIHUM
nosieM?
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5) HapucoBaTh 1 00BSICHUTH 3aBUCUMOCTD 4L = f(H ) I1st heppoMarHeTuKa

TECT

1. K ocnoéHnbiM omauuumenbHbolm c60UCMEAM OUIIEKMPUKOS OMHOCUMCA: ...
a) BBICOKOE YJICIIbHOE COTIPOTUBIICHHE;
0) criibHAs 3aBUCHUMOCTD YJICIbHOTO CONTPOTHBIICHUS OT BHEITHUX (PaKTOPOB,;
B) CITOCOOHOCTD K MOJISIPU3ALIMU U BO3MOYKHOCTh CYIIECTBOBAHUS 3JICKTPUUIECKOTO ITOJIS.
2. YKkadicume RPUHUUNUATbHBLIL 6UO 3A6UCUMOCHU YOEIbHOZ0 CORPOMUGIEHUA Me-
mannoe om memnepamypsl, Onpeoeaemoil 6 Xooe nPosedeHus IKCnepuUMenma:

p P P

a) 6) c)

3. Kakoii u3 6u006¢ noaapusayuu Oul1eKmMpuKos He 8bi3bléden OUl1eKmpuyecKux no-
mepb:
@) OUNOILHO-PENAKCAUUOHHAA NOJAPUIAUUA;
0) MuzpayuoHHan noaapulaAUUL;
¢) UOHHaA noaApU3IAUUA.

4. Ykasicume npunyunuanbHulil 6U0 80716M-AMREPHOI XAPAKMEPUCHUKU 2A3000pa3-
H020 OUIIEKMPUKA ONPedesiemoil 8 X00e NPo6e0eHUs IKCNEPUMEHMA:

I I I

x

a) 0) C)

5. OcHOGHBIM OMIUYUMENILHBIM CEOUICINEOM NOJIYNPOBOOHUKOG ABIAEMCA, KONOPOE 603-
MOMCHO Onpedenums ¢ X00e nposedenusn IKCnepumenma: ...
a) BBICOKAsI AJIEKTPOIIPOBOTHOCTb;
0) 3aBUCUMOCTb 3JIEKTPOIIPOBOIHOCTH OT BHEITHUX (PaKTOPOB;
B) CTOCOOHOCTH K MOJISIPU3AIUH.
6. Ocnosnoit eenuuunoll Xapaxkmepusylouwieii nRomepu 6 OUI1eKMpPUYecKux mamepua-
J1ax AGNAEMCA NPU 00PAdOmMKe IKCREPUMEHMATLHBIX OAHHBIX:

a) &

o) 1
c) tgd
7. Ilepeonpuuunoii pazeumus npoyecca npooos 2az000paznozo OUINEKMpPUKa A611-
emcsa:
a) DJIEKTPOMPOBOTHOCTH;
0) ynapHasi HOHU3AIUs,
C) NOTEpH B JUAJICKTPUKE.
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8. C ysenuuenuem uacmomovl npu npoGedeHuu IKCnepumMenma OulieKmpuiecKasn
HPOHUUAEMOCb NOTAPHBIX OUIIEKMPUKOE: ...
a) yBeIMUMBAETCs; 0) YMCHBINACTCS;  B) OCTACTCS HEM3MEHHOM.

9. Ilpu nposedenuu IKCnepuMeHma ¢ yeIudeHUeM Yacmomsvl OuINeKmpuiecKasn
NPOHUUAEMOCb HENONAPHBIX OUIIEKMPUKOG: ...
a) YBEIIMYMBACTCS; ©O) YMEHBIIAETCS; B) OCTACTCS HEU3MEHHOM.

10. Opuenmayus mazHumHBIX MOMEHMOE PEPPOMAZHUMHOZ0 MAMEPUATA 6 NPedeNax
00H020 00MEHA NPeOCMas1eHa HA PUC.. ...

VAV

6) c)




