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1 Beenenue

Pabouast mporpamMma u (pOHI OLIEHOYHBIX CPEACTB JUCHUILIMHBI «DJIEKTPOTEXHUYECKHE
MaTepHaibl U 3JEMEHTHI 3JCKTPOHHOM TEXHHKH» COCTABJICHBI B COOTBETCTBUU C TPeOOBAHUSIMHU
(benepabHOrO rOCYAapCTBEHHOTO 00Pa30BaTENFHOTO CTaHAAPTa, YTBEP)KICHHOTO MpHKa3oM Mu-
HoOpHayku Poccuiickoit @eneparun ot 28.02.2018 Ne 144, u ocHOBHOM NpodeccnoHaIbHOI 00-
pa30BaTEIbHOM MPOTPaMMBbI TIOATOTOBKH «DJIEKTPOIIPUBOJI M aBTOMATHKa» 0 HAIPABJICHHIO MO
rotoBkH «13.03.02 DnekTposHepreTuka u 3JIEKTPOTEXHUKAY.

[TpakTudeckasi MOArOTOBKA pean3yeTcss Ha OCHOBE!

[Tpodeccuonanpusiii crangapt 40.180 (ITC 40.180) «CIIELIMAJIVUCT I10
[MPOEKTUPOBAHNIO CUCTEM DJIEKTPOITPUBOA»

O06o06menHas TpynoBas Gpynkius: A. PazpaboTtka u ohopmiieHne paboueii JOKyMEHTAIUN
CUCTEMBI DJICKTPOIIPUBO/IA

O6o6mmenHas Tpyaoas pynkuus: B. Pa3paboTka nmpoekTa cucTeMbl 31€KTPOIPUBOIA

3amaun qUCHUIUIMHBL | DOPMUPOBAHUE HABBIKOB BHIOOPA U MIPUMEHEHHUS SIEKTPOTEXHUYECKUX
MaTepuaIoB Pa3IMYHOTO Ha3HAYCHHS

OcHogHble paszaensl / | [IpoBogHnKOBBIe MaTepHaibl: BBenenue u kiaccuduKarus 3J1eKTpo-
TE€MBI JUCLUIUIVMHBI TEXHUYECKUX MaTepuaioB, OCHOBHBIE AIIEKTPO(U3NIECKHE CBOWCTBA
METaJIJIOB

Ju3JiekTpryeckne MaTepuaJibl: DJIEKTPOIPOBOIHOCTb TUIIEKTPUKOB,
[Monspusanus AUANEKTPUKOB, JnanekTpuueckue norepu, [Ipobdoit nu-
JJIEKTPUKOB

ITosynpoBoaHNKOBBIE MAaTepUaIbI: DJIEKTPOIIPOBOIHOCTD U (hrznye-
CKHe€ IIPOLIECCHI B OJYNPOBOIHUKAX, TepMuueckue u onTohoToIeK-
TPUYECKUE SABIICHUS B IIOJIYIIPOBOAHUKAX

MarnuTHbie MaTepuajbl: Kiiaccugukanus, OCHOBHbIE CBOMCTBA U Xa-
PaKTEpUCTUKU MarHUTHBIX MaTepUaIoB, Ilorepyu B MarHUTHBIX Mare-
puanax

2 TlepeyeHb UIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 10 THCHUTIJINHE (MOIYJII0), COOT-
HECEHHBIX ¢ HHAMKATOPAMH JOCTHKEHHUS KOMIIETCHIUH

Hpouecc HU3YUCHUA OTUCHUIIINHBI «SHGKTpOTeXHI/I‘IeCKI/Ie MaTepHrajibl U 3JIECMCHTEI J3JICK-
TPOHHOW TEXHUKW» HalpaBieH Ha (OPMUPOBAHUE CIEAYIOUIMX KOMIETEHIIUH B COOTBETCTBUH C
®I'OC BO u ocHOBHOI 00pa3oBaTenbHOI mporpaMmmoit (tabnuia 1):

Ta6n1/1ua 1- KOMHCTCHLII/II/I U MHAUKATOPBI UX JOCTUKCHUA

Kon u HaumeHnoBanue Nunukatopel 1OCTHXKEHUS [Tnanupyembie pe3ynbTaThl 00y4e-
KOMIIETEHLINU HHS 110 TUCLUILIIMHE




Ob6menpodeccnoHanbHbIe

OIIK-5 CnnocobeH HCIoJb-
30BaTh CBOMCTBA KOHCT-
PYKIIMOHHBIX U DJIEKTPO-
TEXHUYECKUX MATEPHAJIOB B
pacyerax rmapamMeTpoB H
PEXUMOB OOBEKTOB MPO-
(dbeccroHaNbHOM eTelNb-
HOCTH

OIIK-5.1 3naer obnactu
IIPUMEHEHHUs], CBOWCTBA,
XapaKTEPUCTHKU U METOJIbI
UCCIIEIOBAaHHSI KOHCTPYK-
LIMOHHBIX U AJEKTPOTEXHU-
YEeCKHX MaTepHUajoB
OIIK-5.2 YmMeet ucnoss3o-
BaTh CBOMCTBA KOHCTPYK-
LIMOHHBIX U AJIEKTPOTEXHU-
YEeCKUX MaTepUasoB B pac-
YyeTax napaMeTpoB U pe-
KUMOB 00BEKTOB Ipodec-
CHUOHAJILHOU JeSITeNIbHOCTH
OIIK-5.3 Brnaneer HaBbI-
KaMHM pacueTa nmapaMeTpoB
U PEKUMOB OOBEKTOB IPO-
(heccuoHaIbHOM e TelNb-
HOCTH

3HaeT OCHOBHbBIC CBOMCTBA U XapakK-
TEPUCTUKU JIEKTPOTEXHUUECKUX U
KOHCTPYKITMOHHBIX MaTEPHAIIOB
YMeeT BBIOMpATh 1O CITPABOYHUKAM
MaTepHaIbl i1 KOHKPETHBIX KOHCT-
PYKLHUN 3JIEKTPOTEXHUYECKUX YCT-
porictB. BianeeTr HaBbIKaMU Mpo-
BEJICHUSI CTAH/IAPTHBIX UCTIBITAHUHN
AJIEKTPOTEXHUUECKUX MaTePUAIOB 1
METOJaMH UX pacyera Jijisi Ipume-
HEHUS B Pa3JIMYHBIX AJIEKTPOTEXHHU-
YECKUX U AJIEKTPOIHEPTETUYECKUX
yCTaHOBKaX.

3 MecTo AUCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JuctumimHa «DJIeKTPOTEXHUYCCKHE MATePUATBl U JJICMEHTBI JJICKTPOHHOW TEXHUKH)
u3ydaercs Ha 1 Kypce, 2 cemecTpe.
JucuuniauHa BXOIUT B cocTaB 0oka 1 «Jlucuuruinael (MOAYIIHN)» U OTHOCHUTCS K 0a3o-

BOI1 4acCTH.

3HaHMsI, YMEHUS U HaBBIKH, CHOPMUPOBAHHBIE TIPU M3YUEHUU TUCIUILIUHBI «DIIEKTPO-
TEXHUUYECKHUE MaTepUaIbl U 3JIEMEHTHI JJIEKTPOHHONW TEXHUKH», OYIyT BOCTPEOOBAHBI MTPH H3Y-
YEHHUH MOCIEAYIONUX TUCIUIUINH: «YyeOHas MpakTuKa (03HAKOMHUTENbHAs MPAKTUKA)».

JuctunnuHa «IJEeKTPOTEXHUUECKHE MaTepUaIbl M AJIEMEHTBI JIEKTPOHHOW TEXHHUKW»
YaCTUYHO peanusyeTcs B (popme mpakTUYecKo MOAroTOBKH. [IpakTuueckas MoAroToBKa opra-
HU3YETCs MyTEM TIPOBEICHHUS / BBIMIOTHEHUS CAMOCTOSITENIBHBIX padoT, TaOOPaTOPHBIX padoT.

JucuumnnuHa «JeKTPOTEXHUYECKUE MaTepUAIbl M SJIEMEHTHI SJIEKTPOHHONW TEXHUKH B
paMKax BOCHHUTATEIbHOW pabOTHI HalpaBjieHa Ha (popMUpoBaHUE y OOYYAIONIUXCS YMEHHS ap-
TYMEHTHUPOBATh, CAMOCTOSITEILHO MBICIHUTh, Pa3BUBAET TBOPUECTBO, MPOPECCHOHANBHBIE yYMe-

HHU.

4 O0beM JUCUMILIMHBI (MOIYJIS) B 3a4€THBIX eJUHUIAX ¢ YKA3aAHUEM KOJINYeCTBA
aKaJeMH4YeCKHX YaCOB, BbI/ICJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommXxcs ¢ npenojaaBa-
TeseM (110 BHIaM Y4eOHbIX 3aHATHIT) M1 HA CAMOCTOSITEJIbHYI0 PadoTy 00y4aommuxcst

OO61mas TpyI0eMKOCTh (00beM) TUCHUILINHBI COCTaBIseT 4 3.¢., 144 akax. gac.
Pacnipenenenrie o6beMa JUCHUILIUHBL (MOJYJIsI) IO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-

JIEHO B Tadymue 2.

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

O0bEM AUCLUILIMHBI

Bcero akanemu-
YEeCKHUX YacoB




OO01ast TpYA0EMKOCTh AUCIUTITUHBI 144

KoHTakTHasi ayiuTopHasi padoTa o0yJawummxcs ¢ npenojaaBareiem (mo 64
BH/IaM Y4eOHbIX 3aHSATHIi), BCEro

B ToM uncie:

3QHATHS JEeKIMOHHOTO THNA (JISKIIMU W WHBIC y4eOHBIC 3aHATH, Tpeay- | 32
CMaTpHBAOIIUE MPEUMYIICCTBEHHYIO Tepenady yueOHol WHPOpMaluu Tie-
JAarOTU4eCKUMHU paOOTHUKAMM)

3aHAITHSI CEMUHAPCKOI0 THINA (CEMUHApbI, IPAKTUYECKUE 3aHATHS, Mpak- | 32
TUKYMBI, JJaOOpaTopHbIe PabOThI, KOJUIOKBUYMBI M MHBIC aHAJOTHYHBIC 3a-
HSTUS), B TOM 4UClie B (popMe MpaKkTUYECKON MOATOTOBKHU: 8

CamocrosiTeibHas paGoTa 00y4yaomuxcs U KOHTAKTHas padoTa, BKIO- | 45
Yaromiasi TPYINIOBBIC KOHCYJIbTAIlUU, WHAMBUAYAIbHYIO paboTy 00ydaro-
HIMXCSl C TMPENoAaBaTeNiMA (B TOM YHWCIIC MHIUBUIYaJbHbIC KOHCYJIbTa-
IIUH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIHLHON
cpeze By3a

[TpomexyTouHas arTecTanus o0yJarmuxcs — JK3aMeH 35

5 Coaep:xkanue TUCHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHEeM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX YacOB H BUJIOB y4eOHOii
padoThbI

Tabmuma 3 — CTpykTypa U coJiep>KaHue TUCIUILTAHBI (MOTYJIs)

HaumenoBanue pasienos, TeM u co- | Buubl yueOHOM paboThI, BKIIIOYAst CAMOCTOSATEIBHYIO pa-

JIEp’KaHuE MaTepuana 60Ty o0yJaromuxcs U TPyA0eMKOCTb (B yacax)
KonrakTtHas pabora nmpenonasarens ¢ ooyqdato- | CPC
IIUMUCS
Jlexuun Cemunapckue JlaGopaTopHsble
(mpakTHUyeckue 3a- 3aHATUSA
HSTHS)

HpOBOIlHI/IKOBl)Ie MaTepualibl

BBenenue n kiaaccuukanus 1 4 2
3J1eKTPOTEXHUYECKHX MaTepHaioB

OcHOBHbBIE YJ1eKTpO(pU3nIecKHe 5 4 7
CBONCTBA METAJLJIOB

I[m.neKTpnquKne MaTepuaJbl

DJIEKTPONPOBOHOCTDb AUIJIEK- 2 4 5
TPHKOB
Hoasipuszanys IHJIEKPHKOB 4 4* 4

JudnekTpuyecKkue noTepu 2 4 5




IIpo6oii nu31eKTpUKOB 4 4% 4

ITorynpoBoIHUKOBbIE MATEPHAJIBI

DJIEKTPONPOBOHOCTDH U (pU3He- 4 4 5
CKHe NPOIecChl B MOJYNPOBOHU-
Kax

Tepmuueckue u onToGoToI1eK- 4 4
TPpUYeCKHe SIBJIEHUA B MOJIYIIPO-
BOJHHMKAX

MarHuTHbIe MaTepHaJIbl

Knaccupukauus, o0CHOBHbIE 4 4 4
CBOMCTBA M XapaKTEePUCTHKH
MAarHUTHBIX MATEPHAJIOB

IMoTepu B MAarHUTHBIX MaTepHa- 2 5
Jax
HUTOI'O no qucumminHe 32 32 45

* peanmzyercs B opMe MPAKTHUECKON TOTOTOBKU
6 BueaynuTopHasi caMocTOsITeIbHASI PA00Ta 00y4aIOIIMXCHA MO IMCUHUILIHHE (MOAY-
JI10)

[Ipu nmaHUpOBaHUKM CAMOCTOSITEIBLHON PabOThI CTYACHTY PEKOMEHYETCSI PYKOBOICTBO-
BaThCS CIEIYIOIIUM paclpeeieHueM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabmuia 4):

Tabnuia 4 — Pexomenyemoe pacnpeieJieHue 4acoB Ha CaMOCTOSITEIbHYIO paboTy

KommnoHeHTBI caMoCTOSATEIbHOI PadoThI Konun4yectBo 1yacos

CaMoCTOSTEIIbHOE HN3YUCHUC TCOPCTUUCCKHUX PA3CIOB KypcCa

CaMOCTOSITEIbHOE U3YyYCHUE TEOPETHUECKHUX Pa3/IeNioB Kypca

ITonroroska PI'P

BrinonHeHne U NOATrOTOBKA K 3aIUTE J'Ia60paT0pH01>i pa6OTBI

IToaroroska otuera o PI'P

BrlimmotHeHNE ¥ TOJITOTOBKA K 3aIIUTe J1ab0paTOpHOI pabOTHI

CaMOoCTOSITENbHOE U3YyICHUE TEOPETHUSCKHX Pa3/IeNioB Kypca

BrinonHeHne U NOATOTOBKA K 3aIlUTE J'Ia60paT0pH01>i pa6OTBI

g &~ | > O > O B~ O N

CaMocToATEIbHOE N3YYEHHE TEOPETUUECKUX PA3/IEIOB Kypca
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7 OueHoYHBbIE CPeCTBA IJIfl NPOBEAEeHUS TEKYIIEro KOHTPOJISI M IPOMeKYTOYHOI
arTecTAlMU O0YYAKOIIMXCS MO0 JUCHUIIMHE (MOLYJII0)

@DOHJ OLIEHOYHBIX CPEICTB Ul NPOBENEHUS TEKYILErO0 KOHTPOJS yCIIEBAEMOCTH U IIPO-
ME)XXYTOUHOM arTecTanuu npejacrasieH B [Ipunoxenun 1.

ITonmHBINA KOMIUIEKT KOHTPOJIBHBIX 3a/JlaHUM WM MHBIX MaTepUaloB, HEOOXOAUMBIX IS
OLICHUBAHUS PE3Y/IbTATOB O0YYEHUS MO JUCHUILIMHE (MOAYIIO), MPAKTUKE XPAHUTCS HA Kade-
pe-pa3paboTunke B OyMakHOM U 3JIEKTPOHHOM BH/IE.

8 YueOHo-MeToaMUYecKoOe U HH(POPMALMOHHOE o0ecTiedeHue JUCIUIIIMHBI (MOAYJIs1)

8.1 OcHoBHas nuTEparypa

1) IIpuBanos, E.E. DnekrpomarepuanoBencHue [ DICKTPOHHBIN pecypc] : yueOHOoe moco-
oue / E.E. IlpuBanoB; CtaBpononbCcKuili TOCyJapCTBEHHBIN arpapHblii yHuBepcurer. — CtaBpo-
nonb: ATPYC, 2012. — 196 c. // ZNANIUM.COM : a51eKTpoHHO-OHOIMOTeYHAs cucTema. — Pe-
UM poctyna: http://www.znanium.com/catalog.php?, orpanudeHHslil. — 3ari. ¢ 3KpaHa.

2) Hoeukor U.JI. MarepuanoBenenue. KOHCTpYKIIMOHHBIE U JIEKTPOTEXHUYECKUE MaTe-
puaiibl. MaTepuanbl U 2JIEMEHTHI AIEKTPOHHON TEXHUKH [ DNeKTpoHHbIH pecypc] /HoBukos U.JL.,
Huxapesa P.I1., Pomanosa T.C. - HoBocu6.: HI'TY, 2010. - 56 c. // ZNANIUM.COM : snek-
TPOHHO-OMONMOTEeYHas cucreMa. — Pexxum moctyma: http:// www.znanium.com/catalog.php?, or-
PaHUYEHHBIH. — 3aril. ¢ 3KpaHa.

3)boropoaunkuii, H.I. DnekrporexHudeckue marepuansl: yueOHuK s By3os / H. II.
Boropoaunxkuii, B. B. [1aceiakoB, b. M. Tapees. - 7-¢ usn., nepepad. u gom. - M.: DHeproarom-
n3mat, 1985. - 305¢.

8.2 JlomoysHUTENbHAS TUTEpaTypa

1) IeixTuH, B.B. DnekrpomarepuanoBefeHue. Teopus, J1aDOPaTOPHBIA MPAKTHKYM:
yaeOHoe nocodbue aist By3oB / B. B. IIsixtun, H. H. LlpikyHoB. - Komcomonsck-na-Amype: U3a-
B0 Komcomonbckoro-na-Amype roc.Texs.yn-ta, 2003. - 127c.

2)CnpaBo4HUK MO AMeKTpoTexHudeckuMm marepuanam: B 3 1. T. 2 / moxg pexn. 10.B. Ko-
puukoro [u ap.]. - 3-e u3a., nepepad. - M.: DHeproaromusaar, 1987. — 464 c.

3) CripaBoYHUK M0 3JIEKTpoTeXHUUYeCKuM MaTepuanam: B 3 T. T. 3 / mox pex. F0.B. Ko-
puukoro [u ap.]. - 3-e u3a., nepepad. - M.: DHeproaromuszaar, 1987. — 727 c.

4) leneoposckuii HO.B. MatepuanoBenenue Ui 3JIEKTPUKOB B BOIPOCaxX M OTBETaX
[OnexTponnslii pecypc] / lLlenebposckmii 1O0.B. - Hosocu6.: HI'TY, 2016. - 64 c. //
ZNANIUM.COM: 3JIEKTPOHHO-0MOINOTEYHAs cUcTeMma. — Pexum JIOCTYyTIA:
http://www.znanium.com/catalog.php?, orpaHruueHHbIH. — 3ari. ¢ 3KpaHa.

8.3 Meroauueckue yKka3zaHus JJisl CTYJICHTOB IO OCBOEHUIO JUCUUTUIAHBI

N3yueHne AMCHUIUIMHBL «DIEKTPOTEXHUUECKOE MaTepHaIOBEICHUE» OCYIIECTBISIETCS B
MPOIIECCE ayIUTOPHBIX 3aHATUN M caMOCTOsITeNIbHOU padoThl cTyaenTta (CPC). AynutopHbie 3a-
HATHS IPOBOJATCS B (OpME JIEKLIUH U JJaOOPAaTOPHBIX 3aHATHH. Pa3nesnsl TUCIMITIIMHBI CleayeT
U3y4daTh IOCJIENOBaTeNbHO, HauuHas ¢ nepsoro. Kaxnmeli pasnen, Gopmupyer HeoOXoAMMbIE
YCIIOBUS JUIsl CO3JIaHUSI CHCTEMHOTO MPECTABICHUS O MPEeIMETe JUCIUIUINHBL.

CamocTosTenbHas paboTa siBiseTcs Hanbosee NpoAyKTUBHON (popmoit 0OpazoBaTeIbHOMN
U MI03HABATENbHOM JEATeNbHOCTH cTyeHTa B nepuo ooyuenus. CPC nanpasiena Ha yriayoie-
HUE€ W 3aKpEIUICHUE 3HAHUM CTYIEHTa, pa3BUTHE NpakThudeckux ymeHud. CPC Bkitouaer cie-
JyIOLIHe BUBI paboT:

— paboTy ¢ JEKIUOHHBIM MaTepHaJIoOM, MOUCK U 0030p JIUTEPaTyphl U JIEKTPOHHBIX HC-
TOYHUKOB HH(OpPMAIIHH;

— OIEPEKAIOIIYI0 CAMOCTOSITENIbHYIO paboTy;

— BBINIOJIHEHUE M 0(OpMIICHHE PacYETHO-TPAaUIECKOTO 3a/1aHus;

— U3y4EHHUE TeM, BHIHECEHHBIX Ha CAMOCTOSITENIbHYIO MPOPa0OTKY;

— MOJTOTOBKY K MEPONPUATHUSAM TEKYILEr0 KOHTPOJIS;
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— IOJArOTOBKY K POMEKYTOYHOMN aTTeCTalluu (3K3aMEHY).

CryneHTy HEOOXOJUMO YCBOUTH U 3alIOMHUTH OCHOBHBIE TEPMUHBI, TOHATHS U UX OIpe-
JIEJIEHNUS, IOJIX0/Ibl, KOHIIETIIIMA U METOIUKH.

KonTponb camocTosTenbHOW pabOThl CTYIEHTOB M KAa4€CTBO OCBOCHHUS TUCIUILIMHBI
OCYILIECTBIISIETCS IOCPEACTBOM:

— IMCKYCCUU U BBIOOPOYHOTO OMPOCA CTYACHTOB Ha JIEKIIMOHHBIX 3aHATHSIX;

— 3aIIUTHI JJAOOPATOPHBIX paboT;

— BBINOJIHEHUS U 3aLIUTHl pacYeTHO-TpaduIecKoro 3a/1aHus;

— JK3aMeHa.

Texkymuii KOHTPOJIb KaueCcTBa OCBOCHUS OTNEIbHBIX TEM TUCIUIUIMHBI OCYIIECTBISIETCS
HA OCHOBE PEHUTHMHIOBOI CHCTEMBI. DTOT KOHTPOJb OCYLIECTBIISIETCS B TEUYEHHE CEMECTpa U Ka-
YECTBO YCBOEHUsI MaTepuaia (BBIIOIHEHHs 3a/1aHusl) OLEHUBACTCS B OayljiaX, B COOTBETCTBHUH C
Tabiuuuen 5.

[TpomexyTouHasi aTTectanus (3K3aMeH) MPOU3BOAUTCS B KOHIIE CEMECTPa U TaKkKe Olle-
HUBaeTCs B Oayurax. DK3aMEeHAIMOHHBINA OMIIET BKITFOYAET B CeOsI IBa TCOPETUICCKHUX BOTIPOCA.

HToroBpili peUTHHT ONpeAeseTcs] CYMMUPOBAHUEM OaJIJIOB TEKYILEH OLIEHKH B TEUCHHE
cemecTpa U 0ajioB, MOJTYYEHHBIX HAa IMPOMEXKYTOUHOH aTTecTallMd B KOHLE CEMecTpa I0 pe-
3ynbTaTaM 3k3aMeHa. MakcuMasbHBIA 0ajul TEeKYyIEero KOHTPOJS COCTaBiseT 65 0anioB, mpo-
MEXYTOUHOM arTectarui (9K3aMeH) — 35 0amioB; MakCHUMalbHbBIM uTOroBHIN peiitmHr — 100
6amioB. OleHKe «OTJIIMYHOY» COOTBETCTBYET 64-75 0amioB; «xopomo» — 57-63; «ya0BIeTBOPH-
TenbHO» — 49-56; MeHee 49 0aioB — «HEYAOBIETBOPUTEIHLHOY.

8.4 CoBpeMeHnHbIe MpodeccroHalbHble 0a3bl JAHHBIX U WH(GOPMALMOHHBIE CIPABOYHbIE
CUCTEMBI, CII0JIb3yEMBbIE MPU OCYILIECTBICHUH 00pa30BaTEIbHOIO MIPOLIEcca 110 AUCLUILIINHE

1 DnexrporHo-6ubmoreuHas cucrema ZNANIUM.COM - http://www.znanium.com

2 DnekTpoHHO-0nbanoTeuHas cuctema IPRbooks - http://www.iprbookshop.ru

3 UndopmannonHo-cpaBoyHas cucreMa «KOHCYIBTaHT TUTIOCY.

8.5 Tlepeuenbp pecypcoB HMH(POPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetn «HTepHeT»,
HEOOXOUMBIX JUIsl OCBOEHHS TUCIUIUIMHBI (MOYJIs)

1 ONEeKTPOHHBIE MH(pOpMaLMOHHbIE pecypcsl W3/1aTeNbCTBA
SpringerSpringerJournalshttps://link.springer.com.

2 EnuHoe OKHO A0CTYyIa K 00pa3oBaTeIbHbIM pecypcaMm // DIeKTpoHHBIN pecypc [Pexum
nocryma: cBoboansi |http://window.edu.ru.

3 DIeKTPOHHBIN MOpTal Hay4dHOIMTEepaTypbihttp://www.elibrary.ru.

8.6 JIM1eH3MOHHOE U CBOOOTHO PACIPOCTpaHsIeMOoe MPOrpaMMHOE 0OeciedeHne, UCIOIb-
3yeMoe P OCYIIECTBICHUH 00pa30BaTEIbHOIO poIecca M0 IUCHUIIINHE

Tabnuua 5 — [lepeyeHp UCTIONIB3yEMOT0 IPOrPAMMHOT0 00eCIeUeHHsI
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9 OpraHu3alMOHHO-NIEAATOTMYEeCKHE YCIOBUSA

Opranu3zaiys o0pa3oBaTeIbHOrO MpoLecca perjjaMeHTUPYeTCsl yueOHbIM TUIAaHOM U pac-
NUCAHNEM Yy4eOHBIX 3aHATHH. SI3bIk 00yueHus (mpemnojaBaHusi) - pycckuid. [{ns Bcex BUIOB ay-
JUTOPHBIX 3aHIATUH aKaJeMUYECKUI Yac yCTaHABIUBAETCA MPOJOJKUTEIBHOCTHIO 45 MUHYT.

IIpu ¢GopmupoBaHUM CBOEH HMHAMBHIYaTbHOH 00pa30BaTENbHONW TPACKTOPHMU O00ydaro-
HIMICST UMEET MPaBO Ha Mepe3adyeT COOTBETCTBYIONINX AUCLIUILUINH U MPO(ecCHOHANBHBIX MOAY-
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JIeil, OCBOEHHBIX B MPOIIECCEe MPEANIECTBYIOMIEr0 00yUeHus, KOTOPBI 0CBOOOXKIaeT 00ydJaroIe-
rocsi OT HEOOXOMMOCTH UX TIOBTOPHOTO OCBOCHHUSI.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VYyeOHbIl mpolecc IpH MpenojaBaHuid Kypca OCHOBBIBACTCS HA WCIIOIB30BAHUU TPAIU-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(MOPMALMOHHBIX 00pa30BATENbHBIX TEXHOJIIOTUH. TpaauunoH-
HBbIC O6pa3OBaTeJIbHBIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHU U CEMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOIMH UCIONb3YIOTCS B BUJE LIMPO-
KOTO IIPUMEHEHUS! aKTUBHBIX M MHTEPAKTUBHBIX (OPM MpoBeaeHus 3anatuil. Mudopmarmonusie
o0pa3oBaTe/bHbIE TEXHOJIOIMH PEATU3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYACHTOB B MH(POPMAIIMOHHON 00pa30BaTeIbHON cperie.

9.2 3aHATHSA JEeKIHOHHOI'0 THIIA

JIeKMOHHBIN Kypc IpeaIoyiaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOrO IJIaHa.

Ha niepBoii iekuuu JieKTop 00s13aH NpeAyNpeuTh CTYAECHTOB, IPUMEHUTEIBHO K KaKOMY
06a3zoBoMy y4eOHUKY (yuyeOHUKaM, yueOHbIM TOCOOUsIM) OyIeT MpPOYUTaH Kypc.

JIeKIMOHHBIN KypC AOJDKEH AaBaTh HaMOONBIINKA 00beM MH(pOpMAIMKU U 00eCreunBaTh
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BOIPOCOB IPHU 3HAUUTEIBHO MEHbIIEH 3aTpare BpEMEHH,
4eM 3TO TpeOyeTcs OONBIINHCTBY CTYJEHTOB Ha CAMOCTOSATEIIBHOE U3Y4YEHUE MaTepuaa.

9.3 3aHATHA CEMHUHAPCKOr0 THIIA

CeMuHaApCKUE 3aHATHS MPECTABIAIOT COOO0H eTaTM3aLHUIO JIEKIIHOHHOTO TEOPETHUECKO-
ro MaTepuasa, IpOBOJAATCS B LEJAX 3aKPEIJICHUs] Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fieibl.

OcHoBHOH (OpMOI1 pOBENIEHNSI CEMUHAPOB SBJISETCS 00CyXkAeHrne Haubosee npoliaem-
HBIX U CJIO)KHBIX BOIIPOCOB IO OTAEIbHBIM T€MaM, a Takke pa3d0op MPUMEpPOB U CUTyalluil B ay-
JUTOPHBIX YCIIOBHAX. B o0s3anHO0CTH npenoaaBaTejid BXOOAT: OKa3aHUEC MeTOI[H‘ICCKOﬁ IIoMouu
U KOHCYJBTHUPOBAHUE CTYICHTOB 10 COOTBETCTBYIOIUM T€MaM Kypca.

AKTHBHOCTH Ha CCMUHAPCKUX 3aHATUAX OLUCHUBACTCA IO CICAYIOIIHUM KPUTCPUAM!

- OTBETHI Ha BOIIPOCHI, pe/IaraeMble Mpero aBaTeseM;

- y4aCTHE B JUCKYCCUAX;

- BBITMIOJIHEHUE MTPOEKTHBIX U UHBIX 33aJaHUH;

- aCCHCTUPOBAHHE MPEIIOIaBATEIIO B TIPOBEICHUH 3aHSATHIA.

OTBeT 0JKeH ObITh apryMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKATh
CCBIJIKHM Ha UICTOYHHKU.

Jloknazael U ONIOHUPOBAHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIAJACHUS TEOPETHUECKUM
MaTepHraoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHue 3aJaHU, BBIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHATUH, BXOJUT B HAKOIUJICH-

HYIO OLICHKY.
9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXcs M0 JUCHUIIHHE (MOAYJII0)

CamocrosTenbHas paboTa CTYIEHTOB — 3TO MPOIECC aKTUBHOTO, IIEJICHANPABICHHOTO
MpUOOpETEeHUs] CTYJAECHTOM HOBBIX 3HAHUH, YMEHUH 0e3 HEMOCPEeICTBEHHOTO y4JacTHsl Mpernojia-
BaTells, XapaKTCPU3YIOIIUICS TPEAMETHONW HAaNpaBJICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM U
OIICHKOM Pe3yabTaTOB JAESATEIHHOCTH 00YJarOIIErocsl.

[enmu camocToATenbHON PabOTHI:
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- CUCTCMATHU3allUA U 3aKPCTIJIICHHUEC TTOJTYUCHHBIX TCOPECTUYCCKUX 3HAaHUU U MPAKTUYCCKUX
YMEHHH CTYJAEHTOB;

- yryOJIeHre U PacuIupEeHUe TEOPETUICCKUX 3HAHUM;

- (popMuUpOBaHUE YMEHUU HCIOJIb30BaTh HOPMATUBHYIO U CIPABOYHYIO JTOKYMEHTAIHUIO,
CIEIUATIBHYIO JIUTEPATYPY,

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OpraHMU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEIILHOCTH MBIIIJICHHSI, TBOPYECKOW MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIEOBATEILCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIIECTBISATHCS MHAUBUIYATbHO MM TPYHIIAMU CTY-
JIEHTOB B 3aBUCHUMOCTH OT 11€JId, 00beMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHoJIOTHS OpraHU3aIK CAMOCTOSTEIILHON pabOThl CTYJACHTOB BKIFOYACT MCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

KoHTpoib pe3ynbTaToB BHEAYAHTOPHOH CaMOCTOSTEILHON pPabOThI CTYJIECHTOB MOXKET
MPOXOIUTH B MMCbMEHHOM, YCTHOM WIIM CMEIIaHHOM (opme.

CTy,I[eHTI)I JOJIPKHBI TIOAXOOUTHh K CaMOCTOSITEIbHOM pa60Te KaK K HaI/IBa)KHef/'IIHeMy
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUYECKUX 3HAHUH, BHIPAOOTKE €IUHCTBA B3IJISJIOB HA
OTJIEJIbHBIE BOIIPOCHI Kypca, IPUOOPETEHUSI ONPEEIIEHHBIX HABBIKOB U MCIOJIb30BaHUs Ipodec-
CHUOHAJILHOM JIUTEPATYPHI.

9.5 MeTtoanueckue yKkazaHus JJisi 00y4aroMXcs M0 OCBOEHHI0 THCHMUILINHBI

[Tpu M3yd4eHun AUCHUILTIHBI 00YYarOIIUMCS IIETIECO00Pa3HO BBIMOJHATH CIEAYIOIINE pe-
KOMEHIAINH:

1. U3ydyeHue yueOHON JUCHMILIMHBI JOJIKHO BECTUCh CHCTEMaTHYECKH.

2. Ilocne n3yuyeHust Kakoro-imbo pasjena 1no yueOHUKY MM KOHCHEKTHBIM MaTepuaiam
PEKOMEHAYETCs M0 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEAENICHUs, TOHATHS pa3/e-
na.

3. Oco0oe BHUMAHHE CIIETYET yJEIUTh BBHITTOJTHEHUIO OTYETOB MO MPAKTHUYECKUM 3aHSITH-
SM ¥ UHJMBHIyaIbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENbHYIO paboTy.

4. Bcs TemaTHKa BOIPOCOB, U3Y4aeMbIX CaMOCTOSITENIBHO, 337a€TCs Ha JEKIUAX Mperno-
naBatesneM. MM jke 1aroTcsi HCTOYHHMKH (B MEPBYIO o4Yepe/ib BHOBb U3/JaHHBIE B IEPHOIUYECKOI
Hay4yHOMU JuTepaType) Juist 0oJiee 1eTalbHOI0 MOHUMAHUS BOIIPOCOB, 03BYYEHHBIX Ha JIEKIUH.

[Ipu camocTosaTensHOM TPOPabOTKE Kypca 00ydaromuecs TOJKHBIL:

- IPOCMATPHUBaTh OCHOBHBIE ONPEeNeHHs U (PaKThI;

- MOBTOPUTH 3aKOHCIEKTHUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuall U JIONOJHUTh
€ro C Y4eTOM PEKOMEH0BAHHOM 10 JAHHON TEME JIUTEPaTyphl;

- U3yYUTh PEKOMEHIOBAHHYIO JIUTEPATypy, COCTABIIATH T€3UCHI, AHHOTAIIMM U KOHCIIEKTHI
HanOoJiee BaKHBIX MOMEHTOB;

- CaMOCTOSTEIbHO BBIMOJIHATH 33JaHUSI, aHAJIOTMYHBIE MTpeijlaraéMbIM Ha 3aHATHSX;

- HCTOJIB30BATh JJIS1 CAMOIIPOBEPKU MaTepHaibl POHAA OLIEHOYHBIX CPEJCTB.

10 Onucanne MaTepHaJbHO-TEXHHYECKOro odecnedeHusi, He00X0UMOro /IS 0CY-
1IEeCTBJIEHUA 00pa30BaTEeIbLHOI0 Mpolecca Mo AUCUUIJINHE (MOAYJII0)

10.1 Y4eOHo-s1a00paTOpHOE 000PYAOBaHUE

Ta6muia 6 — [lepeyens 0o6opynoBaHus Ja00paTOPUN

Aymutopus | Haumenosanue aynutopun (Jia- | Mcnonbszyemoe o0opynoBanue
OGopaTopun)
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302/3 JIaGopartopus snexkTpomarepua- | JlabopaTtopHble CTEHIbI TS HCCIIEJOBAHUI
JIOBEICHUS CBOJCTB JIEKTPOTEXHUYECKHX MAaTEPUAIIOB U
IPOLIECCOB B HUX.

10.2 TexHu4yeckue M IJIEKTPOHHbIE CPEICTBA 00yYeHUSA

[Tpu ipoBeIcHUY 3aHATUI HCIIOJIB3YETCSl ayAUTOPHsI, 000pyIOBaHHAS MTPOCKTOPOM (CTa-
[IUOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl OTOOpaxkeHus npe3enTanuii. Kpome toro, mpu nmpoBeneHun
JICKIIUN U MPAKTHYECKUX 3aHATUH HEOOXOMM KOMIIBIOTEP ¢ YCTAHOBJICHHBIM Ha HEM Opay3epom
U IIPOrpaMMHBIM 00ecriedYeHHEM I JEMOHCTPALIMK MTPE3ECHTALIHA.

11 HNurvle cBeneHus

MeToauuecKkue PECKOMEHIAIMH 110 oﬁyqenmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHMe MUCIHUILTMHBI 00YYarOIIUMUCS C OTPaHHYECHHBIMH BO3MOKHOCTSMHU 3JI0POBbSI
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOYYAIOUIUMHUCS, TaK U B OTAEIHHBIX
rpymmnax. [IpenmonararoTcs cienuaibHble YCIOBHS TSI TIOTYYEHUST 00pa3oBaHMs 00yJaroIuMu-
Csl C OTPAaHUYECHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-Tieqarorndeckuii cocTaB 3HAKOMHUTCSI C TICUXOJI0T0-(DH3HOTOTMIeCKHUMH
OCOOCHHOCTSIMU OOYYArOMIMXCs MHBAIUIOB U JIUI[ C OTPAHHYEHHBIMH BO3MOXKHOCTSIMHU 3/10PO-
Bbsl, MH/UBUIYAIBHBIMU MPOTpaMMaMH peaOWIuTalii WHBAIHIOB (pu Hamuuuu). [Ipu HEeoO-
XOJIMMOCTH OCYILECTBIISETCS JOMONHUTEIbHAS MOANEPKKa MPErnoAaBaHusl ThIOTOPAMU, TICUXO-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, POIIEIIIMMHU [TOJATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ MeTOAMYECKUMHU peKoMeHaanusMu Munoopuayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpearnoiaraeTcsi UCHoJb30BaTh COLUAIbHO-AKTUBHBIE U ped-
JIEKCUBHBIE METOJIbl 00YUYEHUs, TEXHOJIOTMH COLIMOKYJIbTYPHOM peaOuiMTaluu C 1eIblo oKa3a-
HUS TIOMOILM B YCTAaHOBJICHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLEHUH C APYTUMU CTY/IEH-
TaMH, CO3JJaHUH KOM(pOPTHOTO MCUXOJIOTHYECKOT0 KIMMaTta B cTyAeH4Yeckoi rpymnme. [Tonbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYE€TOM NPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (OopMax: ayAHalbHOM, BU3YalbHOW, C HCIOJB30BAHHUEM CIEIHATbHBIX TEXHUYECKHX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuiMHbl JunaMu ¢ OB3 ocymecTBiaseTcss ¢ UCHOIb30BaHUEM CPEICTB
00y4yeHHsI OOIIEro M CIEeUUalbHOTO Ha3Ha4eHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCHOJIB30-
BaHus). MarepualbHO-TEXHUYECKOE OOecreueHre npeaycMaTpuBaeT NMpUCIOCOOIEeHUE ayUuTo-
puii k Hyxaam nun ¢ OB3.

dopma npoBeACHUs aTTECTAllMK AJISl CTYACHTOB-WHBAJINI0B YCTaHABIMBAETCS C YUETOM
WH/IMBUYaJIbHBIX NICUX0pHU3nUecKkux ocodbennocrei. s crynenroB ¢ OB3 npexycmarpuBaeT-
csl 1ocTymnHas (GopMa MpeloCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B IIE€YaTHOH WM DJIEKTPOHHOM ¢opme (g JUI C HAPYLIEHUSIMH OIOPHO-
JIBUTATEILHOTO ammapara);

- B Ie4aTHOM (popMe WM 3IIEKTPOHHOM opMe ¢ yBETHUYEHHBIM MIPUPTOM M KOHTPACTHO-
CTBIO (7151 JIUL] C HAPYLLIEHUSIMU CIIyXa, pe4H, 3pEeHus);

- METOJIOM YTEHHsI aCCUCTEHTOM 33/1aHUs BCIYX ([UIs JIUII C HAPYIICHUSMH 3pEHUS).

CryneHTaM ¢ MHBAIMJHOCTBIO YBEIMYMBAETCS BpPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJEHTOB MpeaycMaTpUBaeTCs NOCTyMHas (opma mpeaocTas-
JICHUs] OTBETOB Ha 3a/1aHusl, 8 UMEHHO:

- MMCbMEHHO Ha Oymare WM HaOOpOM OTBETOB Ha KOMIIbIOTEpE (JUIsI JIUL C HApYIICHU -
MU CIIyXa, peun);
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- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIOJIB30BAHUEM YCIYT acCUCTEHTa (st
JIMIL ¢ HAPYIIEHUSIMU ONOPHO-ABUraTEIbHOIO aliapara);

- YCTHO (217151 JIUL C HAPYILIEHUSMU 3PEHMSI, OIOPHO-IBUTATEILHOTO aIllapara).

ITpu HEOOXO0AUMOCTH AJ1s1 00YUAIOIIMXCS ¢ MHBAIMIAHOCTBIO MPOLEypa OLICHUBAHUS pe-
3yJIbTaTOB OOYYEHHUSI MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.



ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«3JICKTpOTeXHI/I‘-IeCKI/Ie MaTEPHAJIbI U 3JIEMECHTDBI 3J'I€KTpOHHOﬁ TEXHUKHN»

Hanpanenune noaroToBku

13.03.02 DnexTposHEpreTuka M 3JIEKTPO-
| TEXHHUKA |

Hanpapnennocts  (mpoduib) 00pa3oBaTenbHOH

- IPOrPaMMBI

KBaHI/I(l)I/IKaI_II/IH BBIITYCKHHKA

bakanasp

- T'on Havana noaroToBKy (10 yueOHOMY ILIaHY)

2021

®opma 00yueHust

TexHomorust 00yueHus

Kype Cemectp

1 2

Bun npomexyTouHOM arTecTauuu

ObecneunBaroliee moapasaesieHue

OK3aMeH

Kadenpa «3nexrpomexanuka»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMH A0CTHKEHUs KOMIIeTeHIN

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX JTOCTHXKCHHS

KOI[ 1 HAMMCHOBAHUC KOM-
NECTCHI N

I/IHI[I/IKaTOpBI JOCTHIXCHUA

[Tnanupyemsble pe3ynbTaThl 00yye-
HUSA 110 AUCIUIUIMHE

O6menpodeccrnoHanbHbIE

OIIK-5 CnocobeH HCIoJb-
30BaTh CBOMCTBA KOHCT-
PYKIIMOHHBIX U DJIEKTPO-
TEXHHYECKUX MATEPUAIIOB B
pacderax rmapamMeTpoB H
PeXUMOB 00BEKTOB IIPO-
(dbeccroHaNBHOM IeITelb-
HOCTH

OIIK-5.1 3naer obnactu
IIPUMEHEHHUsI, CBOWCTBA,
XapaKTePUCTUKU U METO/IbI
UCCIIeIOBAaHHSI KOHCTPYK-
LIMOHHBIX U AJNEKTPOTEXHU-
YECKHX MaTepHajoB
OIIK-5.2 YMeet ucnomns3o-
BaTh CBOMCTBA KOHCTPYK-
LIMOHHBIX U ANEKTPOTEXHU-
YEeCKHX MaTepUajoB B pac-
4yeTax napaMeTpoB U pe-
KUMOB 00BEKTOB Ipodec-
CHUOHAJIbHOU JeSITeIbHOCTH
OIIK-5.3 Bnaneer HaBbI-
KaMHM pacueTa nmapaMeTpoB
U PEKUMOB 0OBEKTOB IIPO-
(heccruoHaIbHOM e TeNb-
HOCTH

3HaeT OCHOBHbBIEC CBOMCTBA U Xapak-
TEPUCTUKU JIEKTPOTEXHUUECKUX U
KOHCTPYKITMOHHBIX MaTEPHAIIOB
YMeeT BBIOMpATh 1O CIIPABOYHUKAM
MaTepHaJIbl I KOHKPETHBIX KOHCT-
PYKIHUN 3JIEKTPOTEXHUYECKUX YCT-
poiicTB. BrnaneeTr HaBbIKaM#u Mpo-
BEJICHUS CTaHJAPTHBIX UCIIBITAHUI
AJIEKTPOTEXHUUYECKUX MAaTePUAIOB 1
METO/IaMH MX pacdeTa Jijisi Ipume-
HEHUS B Pa3JIMYHBIX AJICKTPOTEXHHU-
YECKUX U AJIEKTPOIHEPTETUYECKUX
yCTaHOBKaX.

Tabmuua 2 — [Taciopt ¢oHa OIIEHOYHBIX CPE/ICTB

KonrTpoaupyembie | @opmupyemasi komne- | HammenoBanue IMoka3zaTenu oueHKH
pa3aeJbl (TeMbl) TEeHUMS OLICHOYHOTI'0
JUCIHIIIMHBI cpeacTBa

Paznen 4 OIIK-5 Cnocoben uc- PI'P [TonHOTa M TPaBUIILHOCTH
MMOJIL30BaTh CBOMCTBA BBITIOJIHCHUS 3aJaHUs
KOHCTPYKIITMOHHBIX U
ANEKTPOTEXHUYECKUX Ma-
TEpPUAJIOB B pacyeTax Ia-
paMEeTpOB U PEKUMOB
00BeKTOB Mpodeccro-
HaIbHOH JIeSITENILHOCTH

Pazgensr 1-4 OIIK-5 Cnocoben wuc- 3amuTa nabopa- | ApryMeHTUPOBAHHOCTh
[MOJIL30BaTh CBOKMCTBA TOPHBIX pabOT OTBETOB, JIOCTOBEPHOCTH
KOHCTPYKIIMOHHBIX U pe3yIabTaTOB SKCIEPH-
ANEKTPOTEXHUYECKUX Ma- MEHTOB, 00paboTKa 1o-
TEepUaJIOB B pacyeTax Ina- JyYEHHBIX JTAHHBIX
paMETPOB U PEKUMOB
00BEKTOB IIpodeccro-
HAJILHOU NIEITENbHOCTHU

Pazgener 1-4 OIIK-5 Crocoben uc- TectupoBanue [IpaBUIBHOCTD BBINOJIHE-
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MMOJIb30BaTh CBOMCTBA
KOHCTPYKIIMOHHBIX U
ANEKTPOTEXHUYECKUX Ma-
TEpUAJIOB B pacyeTax mna-
pPaMETpPOB U PEKUMOB
00BbeKTOB mpodeccruo-
HaJILHOH JIeSTEILHOCTU

HUA 3aaHUA

Pasnensr 1-4

OIIK-5 Crnocoben wc-
[OJIB30BaTh CBOICTBa
KOHCTPYKIIHOHHBIX u

AIEKTPOTEXHUIECKUX Ma-
TEpPHAJIOB B pacyerax Ia-
pamMeTpoB U  PEXKHUMOB
00BEKTOB npodeccuo-
HaJIbHOW JI€SITENBbHOCTH

KonTpoJibHbIe [TonHOTa M PaBUIBHOCTH
BOIIPOCBI K DJK- | OTBETA
3aMEHYy

2 MeroauyecKue MaTepuaJibl, ONpe/e/siiolue Mpoue1ypbl OeHUBAHUS 3HAHUIA,
YMeHHUIi, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yolue npouecc popmMupo-
BAHHUSA KOMIIeTEHIMIA

Metoaudeckue MaTepuansl, ONPEACIAOIUE IPOUEAYPbl OLCHUBAHUS 3HAHUN, YMEHHUU,
HaBBIKOB U (WJIM) OMbITA JAEATEIHOCTH, IPEJCTABICHbI B BUJIE TEXHOJOTUUECKOW KapThl TUCIHU-

IUIMHBI (Tabnuua 3).

Tabnuna 3 — TexHojoruueckas Kkapra

HaunmeHnoBanue Cpoxku Bbl- | IlIkana oue- Kpurepun ouennBanus
OLICHOYHOI'0 MOJIHEHU S HUBaHHUA
cpeacraa
2 cemecTp
IIpomexyTounas arrecrauus B popme «IK3aMeH»
PI'P 16 nenens 15 15 6amioB - CTyA€HT MPABUIBHO BBITOJIHUI

3ananue. Iloka3zan oTiaMuYHBIE BiagEHUsA
HaBbIKaMU MPUMEHEHUS MOJTYYEHHbIX 3Ha-
HUN U yMEHUU MpU penieHuHu npodeccuo-
HaJbHBIX 3a7ad B paMKaxXx YCBOEHHOI'O
yuebHoro marepuana. OTBeTUI Ha Bce J0-
MOJIHUTENIbHBIE BOIIPOCHI HA 3alllUTE.

10 GanyoB - CTYJAEHT BBIMOJHWI 33JJaHUE C
HeOoNbIIMMH HeTOYHOCTSIMHU. [lokazan xo-
polue BiIaJeHUs HAaBbIKAMHU MPUMEHEHHUS
ITOJIyYEHHBIX 3HAHMM U YMEHMI NpU perie-
HUU TPOECCHOHATBHBIX 33/7a4 B paMKax
YCBOEHHOT0 yueOHoro marepuana. OTBe-
TUI Ha OOJIBUIMHCTBO JIOMOJHUTEIbHBIX
BOIIPOCOB Ha 3aLIUTE.

5 OanioB - CTYJEHT BBIMOJHHWII 33/1aHUE C
CYLIECTBEHHBIMU HETOYHOCTSAMH. ITokazan
yIIOBJIETBOPUTENBLHOE BJa/IeHUE HaBbIKaMU
IIPUMCHEHHUS NTOJIyYECHHBIX 3HAHUNA U yMe-
HUU TpH peleHuH MpopecCHOHATBHBIX
3aa4 B paMKax YCBOCHHOTO y4yeOHOro ma-
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tepuana. llpu orBeTax Ha JONOJIHUTEIb-
HbI€ BOIIPOCHI Ha 3aIlUTe ObUIO JOMYILEHO
MHOI'0 HETOYHOCTEH.

0 Gas1oB - IpU BBINOJIHEHUH 3aJJaHUS CTY-
JIEHT IIPOJIEMOHCTPUPOBAJ HELOCTATOYHBIN
YPOBEHB BJIaJICHUS HaBbBIKAMU IIPUMEHEHUS
IIOJIy4YEHHBIX 3HAaHUM U YMEHUU MPHU pellie-
HUM PO ECCUOHATIBHBIX 33]a4 B paMKax
YCBOEHHOT0 yueOHoro marepuana. [Tpu
OTBETax Ha JONOJIHUTEIbHBIE BOIIPOCH! HA
3anuTe OBUIO JTOMYIIEHO MHOXECTBO HE-
TOYHOCTEH.

3amuTa nabopa-
TOPHBIX paboT

16 menens

35

35 0auloB — CTYACHT MOKa3aJl OTIUYHBIC
HaBBIKM MMPUMEHEHUS MOJYYCHHBIX 3HAHUN
¥ YMCHUU NPU PEIICHUH TPOPECCUOHATb-
HBIX 33/1a4 B PaMKaX yCBOEHHOTO y4eOHOTO
Marepua’a.

30 GammoB — CTYIOEHT IOKa3al XOpOUIHE
HaBBIKA MTPUMEHECHHS TIOJIYYCHHBIX 3HAHUM
U YMEHUH NpU peuieHUH IMpodeccroHallb-
HBIX 33/1a4 B PaMKaX yCBOCHHOT'O Y4eOHOTO
Marepuaa.

25 OamnoB — CTYAGHT MOKa3al YIOBIe-
TBOPUTEILHOE BIIAJICHUE HABBIKAMU IIPH-
MEHEHHS TIOJIyYCHHBIX 3HAHWH W YMEHUH
MIpH pelIeHUH MPOPECCHOHATBHBIX 33/1a4 B
paMKax YCBOEHHOT'0 y4yeOHOro MaTepuaa.
10 GayuTOB —CTYICHT MPOJIEMOHCTPUPOBAT
HEJI0CTaTOYHBIN YpPOBEHb BIIa/IEHUS yMe-
HUSIMU ¥ HaBBIKAMH TIPU PEILICHUU TIPO-
(beccroHaNBHBIX 3a/1a4 B paMKax YCBOEH-
HOT0 Y4eOHOro MarepHaia.

TectupoBanue

16 nenens

15

15 6amnoB — 91-100 % mpaBUIBHBIX OTBE-
TOB — BBICOKHMI1 YPOBEHb 3HAHMUIA;

12 6ammoB — 71-90 % mpaBUIBHBIX OTBe-
TOB — JIOCTaTOYHO BBICOKMI ypOBEHb 3Ha-
HUM;

8 6aymnoB— 61-70 % npaBUIIBHBIX OTBETOB —
CPEHUM YPOBEHb 3HAHU;

4 6anna — 51-60 % npaBUIIBHBIX OTBETOB —
HU3KHWH YPOBEHb 3HAHU;

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

Texkymmii KOH-
TPOJIb:

65 OasuioB

DK3aMeH

17 senens

35

35 OamoB - CTYyIEHT NMPaBUIBHO OTBETHII
Ha TeopeTuyeckue Bonpockl Ouiera. [Toka-
3aJl OTJINYHBIC 3HAHUSI B PaMKaX YCBOEHHO-
ro ydeOHoro matepuana. OTBETHJI Ha Bce




17

JOTIOTHUTEIIBHBIE BOIIPOCHI.

30 GayuIoB - CTYICHT OTBETHJI HAa TEOPETH-
YECKUE BOIPOCHI Omiieta ¢ HEOOIBIIUMU
HeTOYHOCTSMHU. [lokazan xopoine 3HaHHS
B paMKaxX YCBOCHHOI'O Y4e€OHOTO MaTepHa-
na. OtBeTns1 Ha OOJNBIIMHCTBO JOIOJIHU-
TEJIbHBIX BOIIPOCOB.

20 6anoB - CTYEHT OTBETHJI Ha TEOPETHU-
YeCKHE BOMPOCHI OMiIeTa C CYyIIECTBEHHBI-
MH HeToyHOCTAMH. [lokazan ymoBieTBopH-
TEJIbHBIE 3HAHUS B paMKaxX YCBOCHHOTO
yuebHoro marepuaina. [Ipu oTBerax Ha j10-
HOJTHUTEJIbHBIE BONPOCH! OBLIO JIOMYIIEHO
MHOTO HETOYHOCTEH.

10 GanoB -mpu OTBETE HA TEOPETUUYECKUE
BOIIPOCHI OMJIETa CTYAEHT MPOAECMOHCTPH-
poBaJl HEIOCTaTOYHBIN YPOBEHb 3HAHHIA.
[Ipu oTBeTax Ha JOMOJIHUTEIBHBIC BOIPO-
Cbl OBLIO JOMYLIEHO MHOXKECTBO HeEMpa-
BUJIBHBIX OTBETOB.

(0 6ayI0B — OTCYTCTBYIOT OTBETHI Ha T€Ope-
THYECKHE BOIIPOCHI OHIeTa.

IK3aMeH: 35 OasuioB

HUTOIO: 100 6amxmoB

KpuTtepuu onieHKH pe3y/IbTaTOB 00yYeHHs M0 THCHUILINHE:

0 — 64 % ot MakcUMalIbHO BO3MOKHOM CyMMBbI 0aJIJIOB — «HEYAOBIETBOPUTENHLHO» (HEIOCTa-
TOYHBIN YPOBEHB JUISI TPOMEKYTOUHOM aTTECTAIIMH IO JUCIUTUINHE);

65 — 74 % oT MaKCMMaJIbHO BO3MOXHON CyMMBbI OaJIJIOB — «yJJOBJIETBOPUTEIBHOY (TOPOTOBBII
(MMHMMAJIBHBIN) YPOBEHb);

75 — 84 % oT MakCUMaJbHO BO3MOKHON CYMMBI 0aJJIOB — «XOPOIIO» (CPEeIHUN YPOBEHb);

85 — 100 % oT MakcHMaJIbHO BO3MOKHOW CYMMBI OAJUIOB — «OTIIUMYHOY (BBICOKHIA (MaKCHMaITh-
HBII) YPOBEHB)

3 TunoBble KOHTPOJIbHbIE 32JaHUS WM MHbIEe MaTePHAJIbl, He0OX0AUMBbIe 115
OLICHKY 3HAHWH, YMECHHUH, HABBIKOB H (MJIM) ONBITA IEATEIbHOCTH, XapaAKTEePU3yI0IIHe
npouecc popMHUpPOBAHUSI KOMIIETEHIIUI B X0/le OCBOEHHS 00pa30BaTe/IbHOI IPOrpaMMbl

KoHTpoJibHBIE BONIPOCHI K 9K3aMEHY

O6mmas kmaccupuKaius MEeKTPOTEXHUIECKIUX MAaTEPUaIOB.

DIIEKTPOMPOBOTHOCTE AUAIEKTPUKOB. OCHOBHBIE MTOTOKEHHUS.

Knaccudukaiys MarHUTHBIX MaTepUaoB.

DJIEKTPONPOBOJHOCTH Ta30B.

[Ipouiecc HaMarHMYMBaHUS U MarHUTHAs! TPOHULIAEMOCTb.

Kax SKCICPUMCHTAJIBHO OIMMPEACIIACTCA SJICKTPOIIPOBOAHOCTD KUJAKUX TUIJICKTPUKOB.
HamaramuuBanne ¢heppo- U GpeppuMarHeTUKOB MEPEMEHHBIM MarHUTHBIM TojeM. Kpu-
Basi HAMarHM4YMBaHUSI.

Kak skcriepuMeHTanbHO ONpeAesieTCs 3JIEKTPOIPOBOIHOCTh TBEPABIX AUAJIEKTPUKOB.
MarsuTHBII MOMEHT aToMa M €ro (hOpMUPOBAHUE.

10. Kak sKCHepUMEHTaIbHO ONpEAENSACTCS 3aBHCUMOCTh tg0 OT TEMIIEpaTyphl U YaCTOTHI
IIPU TUTOJIBHO-PENIaKCAIMOHHON MOJIIPU3aIiH.

NoabkowhE

© ®




11.
12.

13.
14.
15.
16.

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

25.
26.
217.
28.

29.
30.
31.
32.
33.

34.

35.
36.
37.
38.
39.
40.
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Pe3onancHas nossipuzanus.

3aBUCHUMOCTh 3JIEKTPOIPOBOJHOCTH MPOBOAHUKOBBIX MAaTEPHAIOB OT TEMIEpaTyphbl U
nedopMaruii.

[Tpouecc nepemarunuuBanus. [letns rucrepesuca.

TemoBoit mpoOoii.

TennonpoBogHOCTh MeTaLIOB U 3 dekT TepmoIJIC.

Kak skcnepuMeHTaIbHO OmpenenseTcs MUAICKTpUYecKas MPOHUIIAEMOCTh KOMITO3UIIHU-
OHHBIX TUDJIEKTPUKOB.

KpronpoBoanuMoCTh U CBEPXIPOBOIUMOCTb.

DNeKTpOHHAs MOJSPU3ALIMSL.

[ToBepxHOCTHBIH 3()(HEeKT B IPOBOTHUKOBBIX MaTepHaax.

Honnas nonspuzanus.

[ToTepu B MarHUTHBIX MaTepUaAIaX.

HonHo-penakcaiiuoHHas MOJIsIpU3aIusl.

Oddexr Xomna.

Cxema 3aMeIIeHHs] TUOTETUYECKOT0 TUAJIEKTPUKa 001a/1al0Iero BCeMU BUAMU TOJIs-
pU3aIHH.

3aBUCUMOCTD 3JEKTPOIPOBOJHOCTH IPUMECHOTO MOITYIPOBOJHUKA OT TEMIIEPATYPHI.
JIMIobHO-penakcalmoHHas TTOJSIPU3ALIHSL.

Husnexkrpudeckue norepu. OOIMe MOHATHUSI.

OCHOBHBIC BHEUIHHE YHEPTETUYECKHE BO3JCHCTBHS, BIMSIOUINE HA CBOMCTBA IOJYNPO-
BOJIHHKOB.

P —N nmepexo.

DIEKTPOHHO-PETaKCAIIHOHHAS OIS PU3AIIHSL.

MurpanroHHast MOJIPU3AIHS.

BAX nonynpoBoHUKA.

DNEeKTpUYeCKUi MOMEHT B AMAJIEKTpUKaX. [ludjekTpudeckas MpoHUIIAEMOCTh U e€ (u-
3UYECKUI CMBICI.

Kak skcriepruMeHTanbHO ONpeeNseTcsl 3aBUCHMOCTD tgd OT TeMIepaTyphl MpH JIUTIONb-
HO-PEeJIaKCallMOHHOM MOJIApU3aLUU C YU€TOM JIEKTPOIPOBOJHOCTH.
DJEeKTPONPOBOHOCTD TOTYIPOBOTHHKOB.

Camonpoun3BoiibHas (CIOHTaHHAS) TIOJIIPU3ALIUS.

Knaccugukarus mpoBOAHUKOBBIX MaTEPUAIIOB.

[Tpo6oii ra3000pa3HOTO AMIIEKTPHUKA.

3aBHCUMOCTh MATHUTHOM MPOHUIIAEMOCTH OT BHEITHUX (haKTOPOB.

Kak skcriepuMeHTalIbHO OIpeNeNnseTcsl 3aBUCUMOCTh tgd OT 4acTOThl MpPU JUNOIBHO-
penakcaoHHON TOJSIPU3AIIH C YIETOM SJIEKTPOIIPOBOTHOCTH.

41.q)OpMI/IpOBaHI/IC MAarauTHOrO MOMCHTA aToMa.

PACYUETHO-TPA®OUYECKASA PABOTA

3amanmue.
Homepa BapwaHTOB 3aaHusi BBIOMPAIOTCS HMCXOJs W3 TMOCIAEAHEH HUQPHI 3a4eTHON

KHIDKKH (CTYZACHUECKOTO OuieTa) B COOTBETCTBUU C TaOmuiei 1.
Tabmmia 1 — BapuaHThI BBITTOJTHEHUS 3a/IaHUS.

ocjeaHss uuppa
y4yeOHoro mmdpa

HOMep BBINNOJIHAECMOI'0 3a/1aHUA

11 21 31 41 51

12 22 32 42 52

13 23 33 43 53
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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

3a1aHus K BBIOJIHEHUIO pabOThI:

CTtpoeHue BelecTBa

1) VYkaxkuTe BaKHEUIINE BUJIbI CBSI3U aTOMOB M MOJIEKYJ B BellecTBax. [IpuBeaute npume-
PBI BEIIECTB, B KOTOPBIX UMEIOTCSI OTH BHJIBI CBSI3U, H OTMETHTE UX OCOOCHHOCTH.

2) B ueM 3akmrouaeTcst pa3iaudue MOJSAPHBIX (JIMIMOIBHBIX) U HEMOJISPHBIX (HEHTPaTbHBIX )
BemectB? [IpuBenure npumepsl Tex U Apyrux. Jlaite onpeaeieHne TUoIbHOTO MOMEHTA MO-
JICKYIIBI.

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

4) Kakum 06pazom kimaccupuupyroT BEIecTBa M0 IEKTPUUYECKUM CBONCTBAM C TOUKHU
3pEHUS TEOPUH TBEPIBIX TEI?

5) Kak xnaccudunmpyrot BemiecTBa o MarHUTHBIM CBOKMCTBaM?

6) Kakue moHsATHS MCTIOIB3YIOT JUISl ONTMCAHUS TIOBEICHUS TUAJICKTPHUKA B dJICKTPHUECKOM
nose?

7) OxapakTepu3yiTe nporecc moJisipyu3auu JUIEKTPUKa.

Kak Konu4yecTBEeHHO OLIEHUBAETCs MOJSPU3ALUS TUAIEKTPUKA? YKaKUTE HAMMEHbIIEE BO3MOXK-
HOE 3HAYEHUE OTHOCUTEIBHOUN IUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

8) VYKa)kuTe OCHOBHBIE BUJIbI MOJISIPU3ALMH JUDIICKTPUKOB.

9) Kak kimaccupuuupyroT qTudIeKTpUKH IO BUAY TTOJISIPU3AIAN?

10)  OxapakTepu3yiiTe JUAICKTPHUYECCKYIO IPOHUIIAEMOCTD Ta30B, KHIKHX U TBEPAbIX -
DIIEKTPHUKOB.

DJIEKTPONPOBOIHOCTb AUIJIEKTPHKOB

11)  OxapakTepu3ylTe MIEKTPONPOBOTHOCTD KUIKHX TUIICKTPHKOB.

12)  OxapakTepu3yiiTe OCHOBHBIC IIOHSITHS POLECCa AIEKTPOIPOBOJHOCTH JHAICKTPHKOB.
13)  Oxapaktepu3yiTe JIEKTPOIPOBOIHOCT T'a3000pa3HbIX AUIIEKTPHKOB.

14)  OxapakTepHu3yiTe AIEKTPONPOBOTHOCTh TBEPABIX JHIICKTPHKOB.

15)  OxapakTepu3yiTe MOBEPXHOCTHYIO JIEKTPOIIPOBOTHOCTD TBEPIBIX AUIJICKTPUKOB.
JudjiekTpuYecKe norepu

16)  Oxapakrepu3yiiTe MOHATHE "IUANEKTPUICCKUE moTepu".

17)  HasoBuTe u oXapakTepu3yiTe BUABI JUIICKTPHYECKUAX MOTEPH B AINEKTPOH3OISIIMOHHBIX
MaTepHaax.

18)  JlaiiTe XapaKTEpUCTHUKY JUIIEKTPUIECKUX TOTEPh B Ta3ax.

19)  JlaiiTe XapaKTEPUCTHUKY JUIICKTPUUYCCKUX MOTEPh B TBEPABIX JAUIICKTPUKAX.

20)  /[laiiTe XapaKTEpPHCTHKY ITUDJICKTPHUECKHUX MMOTEPh B KUIKUX IUIIECKTPUKAX.

IIpo6oii i3 1eKTPUKOB

21)  [laiiTe XapaKTEpPHUCTHKY SBICHUS MPOOOSI.

22)  Oxapakrtepu3syiitTe npo0oii ra3os.

23)  OxapakrtepusyiiTe MpoOoi KHUIKUX AUIICKTPUKOB.

24)  OxapaktepusyiiTe MpoOoi TBEPABIX AUIICKTPHKOB.

25)  OxapakTepu3yiTe TEIIOBOH U 3JIEKTPOXUMHUYECKHI TPOOOI TBEPIBIX AUIIECKTPUKOB.
DU3NKO-XUMHYECKHE H MeXaHUYECKHe CBOCTBA AHIJIEKTPHUKOB

26)  [laiiTe XapaKTEpPHCTHKY BJIQ)KHOCTHBIX CBOMCTB JIUDIICKTPUKOB.

27)  Jla iff ¢ xapakTepHCTHKY MEXaHUYECKHX CBONCTB JUAJICKTPUKOB.

28)  [laiiTe XapaKTEpPHCTHKY TEILUIOBBIX CBOMCTB JAUAIICKTPUKOB.
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29)  OxapakTepu3yiTe XUMHUUECKUE CBONCTBA JUAJICKTPUKOB M BO3/ICHCTBUE HA MaTePHAJIbI
W3JIyYE€HHU BBICOKOW SHEPIUH.

30)  OxapakTepu3syiiTe HAarpeBOCTONKOCTD AUIICKTPHUKOB.

IIpoBoAHUKOBBIE MATEPHAJIBI

31)  /[aiite kiaccupUKaIMIO IIPOBOJTHUKOBBIX MATEPHAIOB H OXapaKTePH 3YHTE 3JICKTPOIPO-
BOJHOCTbH METAJUIOB.

32)  OxapakTepu3yiiTe CBOICTBA IPOBOHUKOBBIX MAaTEPUAIIOB.

33)  laiiTe XapaKTepHCTUKY MaTEpHAIOB BBICOKO TPOBOAMMOCTH.

34)  OxapaxTepusyiiTe CBEpXIPOBOJIHUKU U KPUOTIPOBOTHHUKH.

35)  JlaiiTe XapaKTepHCTUKY CILIABOB BHICOKOTO COMPOTUBIICHUS.

36)  OxapakTepu3syiiTe HEMETAIMUECKUE TPOBOTHUKH.

37)  OxapakTepu3syiiTe IpUION U (PIIFOCHL.

IHosynpoBoIHUKOBBIE MATEPUAJIBI

38)  Oxapaktepusyiite MoHATHE "MOTYTPOBOAHUK" .

39)  /laiiTe XapaKTepHCTUKY 3JICKTPOIPOBOIHOCTH COOCTBEHHBIX M MMPUMECHBIX MOJIYIPOBO/I-
HUKOB.

40)  HazoBuTe 1 0OXapaKTepHU3yHTE METOIbI OIPE/ICICHHSI TUITA JICKTPOIIPOBOIHOCTH U TTapa-
METPOB MOJIYIPOBOTHUKOB.

41)  OxapakTepu3yiTe BIUSHHUE TEIUIOBON SHEPTUHU Ha 3JIEKTPOIPOBOJIHOCTH MOIYIIPOBOIHHU-
KOB.

42)  OxapakTepu3yiTe BO3CHCTBHE CBETA HA 3JICKTPOIIPOBOAHOCTD MOJYITPOBOJHUKOB.

43)  Ha3oBuTe 1 0OXapaKTEPHU3yHTE XUMHUYCCKUE FTIEMEHTBI, 00JIa/Iaf0IIHe CBOWCTBAMH TTOJTY-
MIPOBOJIHUKOB.

44)  Ha3oBuTe M 0OXapaKTEPHU3YHTE MOTYIIPOBOTHUKOBBIC XUMHUYCCKAE COCTUHEHUS U MaTe-
pHUabl Ha UX OCHOBE.

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

MarautHble MaTepuasIbl

46)  OxapakTepu3yiiTe MarHUTHBIE CBOMCTBA MaTEPHUAJIOB.

47)  JlaiiTe XapaKTEPHUCTUKY MAarHUTOMSATKHX MaTepPHAaJIOB.

48)  OxapakTepH3yiTe MArHUTHbBIC MaTEPUAIIbI CIICIUATM3MPOBAHHOTO HA3HAUCHUSI.

49)  JlaiiTe XapaKTePUCTUKY MarHUTOTBEPBIX MaTEPHAIIOB.

50)  KakoBsI TpeOOBaHHUS K MArHUTHBIM MaTepHaliaM U KaKhe BUIbl MArHUTHBIX MaTEPUAIIOB
HCIIOJIB3YIOTCS B AJIEKTPOTEXHHUKE?

3agaun

51) PannouacToTHBIN KOaKCHANBLHBINA Ka0EIh CO CIIOIIHON M30JISIIUENR U3 TOIUITUIIEHA UMeE-
€T IMaMETP BHYTPEHHETO MPOBOJA 7% 10 M u BHEwWHMI JIAAMETP IO U3OJIALMNH 7% 107 . Jnuua
kabens 1,0 m. OmpenenuTe eMKOCTh MEXKIY BHYTPEHHUM IMPOBOJOM U HAPYKHOH 000JIOUYKOM

kabens (B (hapajax Ha MeTp JUTHHBI). JIu3IeKTprudeckas MPOHUIIAEMOCTD MTOJIMATHIICHA E,= 2,3.
52)  OreHNTH 3HAYCHHS TAHTCHCA YIJIa JAUAJIEKTPHUECKUX MOTEPh I He(YTIHOTO KOHIEHCa-
TOPHOTO Maclla ¢ YAEIbHBIM CONPOTUBIEHUEM Py = 4xX109 OM'M M IUIIAEKTPUUECKON IPOHU-
naeMocThio €= 2,2 nipu yacrorax 50 I'mu 1 kI,

53) Ha aBe npOTHBOIOIOXKHBIC TPAHU KyOHKa M3 MOJMBUHIIXJIOPUIA C peOpoM 2x10 m Ha-
HECEHBI CJIOU MeTajlla, CIyXKalllhe dJIEKTPOJaMH, Yepe3 KOTOphle KyOUK BKIIFOUAETCS B DJICKTPH-
yeckyto 1enb. Onpeaennure 3HaYeHHUE YCTAHOBUBIIIETOCS TOKA Yepe3 KyOUK MPHU MOCTOSTHHOM Ha-
npsbkenun 2000 B, ecnuynmenbHoe  00BEMHOE  CONMPOTHUBICHWE — MOJMBHUHIIIXJIOPHIA
pV:1014OM'M, a yZIeIbHOE TIOBEPXHOCTHOE COTPOTHBIICHUE Ps = 2x10" Om.

54)  Tlnockwuii kepamuueckuil KoHAeHCATOp (€=12) ObLT 3apsHKEH OT HCTOYHUKA HAMTPSHKCHUEM
1500 B u ocraBnen pazoMkHyThIM. Yepe3 600 ¢ pa3HOCTh TOTCHIIMAJIOB HA €ro 0OKIaJKaX OKa-
3anack paBHo# 150 B. Onpenenute ynenpHOe 00bEMHOE COTPOTHBIICHUE IUAICKTPUKA KOHJICH-
caTopa (TOBEPXHOCTHOM YTEUKON peHeOpeyn ).
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55)  JIMPNeKTPHK IIOCKOTO KOHCHCATOPA UMEET CIICYIOIINE XapaKTePUCTH-

KU: pV:1013OM «M; tgd=0,001; £=5. [lmomanp oO6kIagoK KoHAeHCaTopa 0,1 M2, TOJIIUHA IADJIEK-
Tpuka 2+ 107 m.

Onpenenure:

a) 3HAUEHHUE TOKA YyTEUKU U PACCEMBAEMYIO B IUUIEKTPUKE KOHIEHCATOPAa MOIIHOCTh IIpU
nocrosiHHOM Hanpsixkenun 5000 B;

0) paccenBaeMylo B JUAJIEKTPUKE KOHJEHCATOPA MOILHOCTD IIPU IEPEMEHHOM HaIPSHKEHUN
5000 B u gacrote 50 't (MOBEpXHOCTHOM yTEUKOW MTpeHEOPEUb).

56)  MouHoCTh, TIOTpeOIIsieMasl 3JIEKTPOHArPEBATEIbHBIM JIEMEHTOM TP HanpspkeHun 220
B, pasna 500 Br. IloxcuuTaiite nmHy, HEOOXOIUMYIO JJII U3TOTOBJICHHUS 3TOTO dJIEMEHTa, HU-
xpomoBoi (Mapku X15H60) 1 KOHCTaHTaHOBOM MTPOBOJIOKU TUAMETPOM 2 X 10 m. Harpesarens-
HBII AJIEMEHT U3 KOHCTaHTaHa paboTaer nmpu Temmneparype 400 °C, a u3 HUXPOMA - MPU TEMIIE-
patype 90 °C. (Puuxp=1,2%10"° OM* M, Olp suxp= 200x10° K™, Pouer =0,5x10"° Om* m,

Olp xoner =5%10° K™,

57)  Konnencarop tuna KP, 1usiekTpukoM KOTOPOTO SABJSIETCS KOHACHCATOPHAS CIIIO/Ia Map-
k1 CO (MyckoBuT), umeet emkoctb C=470 n®d. Haiinute 3HaUEHUS TUINEKTPUIECKUX TIOTEPH B
3TOM KoHAeHcarope npu HanpsbkeHuu 2000 B u aByx paznmusbsix yactotax (1 xI'mu 1 .MI'n),
€CIIM M3BECTHO, YTO YOl AMIICKTPHYECKHX IOTeph MYCKOBHTA paBeH 25x10™ mpu wactore 1
k' m 3,3x10™ pu gacrore 1 MI'm.

58)  JKuakwuii 31€KTPOM3OIAIIMOHHBIN MaTepral - JIbHIHOE Maclio - pu Temmneparype +20 °c
UMeeT IUHAMHUUYECKYIO BA3KOCTh 55 Ila*c u ynenbHOoe 00bEMHOE COIIPOTHBIIEHUE Py = 6,5><1014
OwMm*M. Omnpenenute ynenpHoe oO0beMHOe comportuiieHue npu +120 °C, ecnu U3BECTHO, YTO
BSA3KOCTb KHJIKOCTH IPH 3Tol TemmepaType paBHa 0,45 [la-c. Konnenrpamus, 3HaueHus 3apsaia
U pa3Mepbl HOCUTENEH 3apsiia B MaTeprase He U3MEHSIIOTCS ¢ TEMIIEPaTypoil.

59)  Ilpu HopmanbHbIX yenoBusx (P=0,1 MIla, t =+20 °C) IJIEKTpUYECKasi IPOYHOCTh BO3AYXa
IIPU PACCTOSHUU MEXAY IEKTpoaaMu PoroBckoro (3Tu 351eKTpoAbl MO3BOJISAIOT MOJIYYUTh OJHO-
poaHoe moje) 1x 10m. cocraBser npuMepHo 3 MB/M. Ouenure npoOUBHBIE HANPSKEHUS 3TO-
ro BO3IYIIHOrO MPOMEKYTKA TPH HOPMAIBHBIX YCIOBHSX W mpu ycrmosud: t=+30 °C.
P=265MMm.pT.CT.

60)  Tloublif IMIMHAD C HAPYXHBIM AuamMeTpoM 5x107 M, BHyTpeHHnM auamerpoM 4x1072 M i

BBICOTOH 1,2 M, y/I€bHBIM O0BEMHBIM COIPOTHBIICHUEM p\,:5><109 OM*M M yJenbHbIM MOBEpX-

HOCTHBIM COMpOTHBIICHHEM Ps = 2x10™ OM 3akaT MEXIy METaTHUECKHMH SIEKTPOIAMH, K
KOTOpBIM npuiiokeHo HanpsbkeHue U =1500 B nocrosnHOro Toka.Onpenenure ToK, IpoOTEKaro-
HIUH yepe3 HUIUHAP U MOTEPU MOIIHOCTH B HEM.

SAJAHMSA JJIA SAINUTHI, TIPOBEJAEHHBIX TABOPATOPHBIX JOKC-
HNEPUMEHTOB U IIOJITYYEHHBIX OKCITEPUMEHTAJIBHBIX JIAH-
HBIX

JIEKTPONPOBOJIHOCTH METAJIJIOB
1) IlepeuncanTh JOCTOMHCTBA U HEJOCTATKU OCHOBHBIX IPOBOJHUKOBBIX MaTe€pHaJIOB
(cepebpa, Meau, aTFOMUHUA).
2) Kak mpoucxoauT NEepeHOC 3JIEKTPUUECKUX 3aps/IOB B METAJUIMYECKUX MPOBOJHUKAX?
HasBars npoBognuku 1 u 2 pona.
3) Ot kakux (akTOpOB 3aBUCUT yJ€lbHasl SJIEKTPONPOBOJHOCTh METAUIMUECKUX TPO-
BOJIHUKOB?
4) Kak sKkcHepUMEHTaJIbHO OIpPENeIAeTCs] 3aBUCUMOCTh YIEJIBHOIO 3JIEKTPUYECKOro Co-
IIPOTUBJIEHUE METAININYECKUX TPOBOAHUKOB OT TEMIIEPATyphl?
5) Kakue tpeOoBaHMs NPEABSABISAIOTCS K MPOBOJHUKOBBIM MaTepHajaM, HCIOJIb3YeMbIM
JUISL A3TOTOBJIEHUS PEOCTATOB U PE3UCTOPOB?
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HccnenoBanue cBOCTB MOJYNPOBOJHHKOBBIX MATEPHATOB

1) C Touku 3peHust 30HHOW TEOPUHU TBEPIOTO Teia OOBICHUTH PA3THUNE MEKIY JAHDIICK-
TPUKOM, ITOJIYIIPOBOJIHUKOM M IIPOBOIHUKOM.

2) [Mosicaute pU3NYECKU CMBICI SHEPTUH 3aNPEIICHHON 30HBI.

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

4) Kak n3MeHseTcss KOHLIEHTpalMsl ¥ MOABHKHOCTh HOCUTENEH 3apsi0B B MIOJIYIIPOBOIHH-
K€ IPU U3MEHEHUU TEMIIEPATYPHI?

5) Kakue BHemHue (PaKTOpPhI BIUSIOT Ha 3JCKTPUUYECKUE CBOMCTBA MOJYIPOBOAHUKOB U
KaK 3TO SKCHEPUMEHTAIIBHO ONpeaensiercs?

DJIEKTPONPOBOIHOCTD TUIIEKTPUKOB

1) HapucoBath 1 OOBSCHUTH 3aBUCHMOCTh YICIbHONH 00BEMHOMN MPOBOJMMOCTH TBEPIO-
ro JURJIEKTPUKA OT TEMIEPATYpPhl, MOSICHUTH KaK 3TO 3KCIEPUMEHTAIBHO OIPENEsAeTCs?

2) HapucoBatb 1 00BSICHUTH 3aBUCUMOCTD YAEITBHOTO 0OBEMHOIO COIPOTHUBIICHUSI TBEPIO-
ro JURJIEKTPUKA OT TEMIEPATYpPhl, MOSICHUTh KaK 3TO IKCIEPUMEHTAIbHO OIpeAeseTcs?

3) Ha3BaTh Tursl 3apsa0B, 00yCIaBIMBAIOIIMX 3JIEKTPOIPOBOJHOCTD KUIKUX TUIIIEKTPHU-
KOB.

4) HapucoBath u OOBSICHUTH IpauK HM3MEHEHHs] TOKa 4epe3 AUDIEKTPHUK CO BPEMEHEM
IIPU BKJIFOYEHUHU U BBIKJIFOUEHUU TOCTOSIHHOTO AJIEKTPUYECKOTO I1OJIA.

5) HapucoBaTh u OOBSCHUTH BOJBTAMIEPHYIO XapaKTEPUCTHKY ra3000pa3HOro JUANIEK-
TpHKA.

Honsipu3anus HEMOJISIPHBIX AMIJICKTPHKOB

1) Onucarb MeXaHU3M JIEKTPOHHOHN YIPYTroi NOJSPU3aLUU IUIIEKTPUKA.

2) OnucaTh MEXaHU3M MOHHOM MOJISPU3AIIHIH.

3) HapucoBath M OOBSICHHUTH TpaHK 3aBHCHMOCTH OTHOCHTEIHHOW JUAJICKTPUUICCKOM
IIPOHUIIAEMOCTU OT YaCTOTHI U OT TEMIIEPATYpPHI Ul HEMOJSAPHOIO AUDJIEKTPUKA C MOHHBIM Me-
XaHU3MOM TOJISIPU3ALINHY, TIOSACHUTH KaK 3TO SKCIIEPUMEHTAIBLHO ONpeensercs?

4) IMouemy ¥ MO KaKUM IPU3HAKAM JUAJIEKTPUKHU AEIAT Ha MOJsIpHbIe U HenonspHble? Ka-
Kas Mexay HUMH pazHuna’? [1osICHUTh Kak 3TO SKCIIEpUMEHTAIILHO Onpeensercs?

Iousipu3anus NONSAPHBIX IHIIEKTPHKOB

1) HapucoBarb 3aBUCUMOCTH MOJISIPU30BAHHOCTH OT BPEMEHHU I MOJISPHOTO AUDJIEKTPU-
Ka C JIUIIOJIBHO-PEIAKCAIMOHHBIM MEXaHU3MOM MOJIIPU3aLMU MPU BKIIOYEHUH U BBIKIIOUYEHUU
MOCTOSTHHOTO 3JIEKTPUYECKOTO MOJISI.

2) OnucaTh MEXaHU3M JUIOJIBHO-PEaKCAllMOHHOMN MONApU3alMU AUIIEKTPHKOB.

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

4) Kak omnpenensieTcst OTHOCUTENbHAS TUIEKTPUUECKast IPOHUIIAEMOCTh?

5) V Kakux IUAJIEKTPUKOB OTHOCUTENIbHAS AUAJIEKTPUUECKas TPOHULAEMOCTh 3aBUCHUT OT
temnepaTypbl? MOXHO JIM HCKIIOUYUTH ATy 3aBUCUMOCTh? [IOSICHUTH KaK 3TO SKCIIEPUMEHTA b-
HO onpezensercs?

JAudiekTpryecKue norepu
1) Hapucosars rpaduku "TIOJIIPUBOBAHHOCTBL"= f @t u i=f @t ua Qone

u=u,sin Q)t: JUISL IUDJIEKTPUKA C DJIEKTPOHHOU YIIPYTOM IOJISPU3ALUCH.

2) HapucoBath U OOBSICHUTH 3aBHCUMOCTh {0 OT TeMmeparyphl Ul HEMOJSPHOTO JU-
JIIEKTPHUKA. R )

3) Hapucosats rpaduxu "TIOJIIPUBOBAHHOCTL"= f€t wu i=f €t wua done
u=U,_sin (ot: JUIsL yCIIOBUsA, KOTJa BpeMs pEaKkCallid COU3ZMEPUMO C IEPUOAOM H3MEHEHHUS

HaIpsOKEHUs. I TUAJICKTPUKA C YUCTO JUMOJIBHO-PENIaKCallMOHHOM MOIsipU3alueH.
4) HapucoBaTh SKBUBAJICHTHYIO CXEMY 3aMEIICHUS KOHIAEHCATOpa C HEMOJISPHBIM TUAJICK-
TPUKOM.
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5) HapucoBaTh 3KBUBAJICHTHYIO CXEMY 3aMELICHUS KOHJEHCATOpa C IOJSPHBIM JIHAJIECK-
TPUKOM (ToJlaraTh HaJW4YME€ B AMDJIEKTPUKE DJIEKTPOHHOM YHOPYyrol M  JUIOJIBHO-
pellakCallMOHHON MOJIIPU3ALIUN ).

IIpo06oii ra3000pa3HoOro IM3JIeKTPUKA
1) IlocTpouTs AMAarpaMMy TEIUIOBOM yCTOMYMBOCTH TBEPIOTO AUAJIEKTPUKA U IIPOUIIIIO-
CTPUPOBATh C €€ MOMOIIBIO KPUTEPU TEIJIOBOTO MPOO0s AUIIEKTPUKA.

2) B xone npoBesieHusl SKCIEPUMEHTA UCIIBITAHUIO HA IPOOOH B IMOCTOSHHOM 3JIEKTpUYE-
CKOM II0JI€ ITOJIBEpraeTcs ra3000pa3Hblil JUAJIEKTPUK B CUCTEME 3JIEKTPOJOB UIJla — IJIOCKOCTh
Pa3IMYHON MOJIAPHOCTH.

+ |- - L+

0)

a)

ConoctaBUTh MPOOUBHBIEC HANIPSKEHUS PUC. (2 ¥ 0) U OOBACHUTH Pa3IUYHsL.

3) HapucoBaTp 1 00BACHUTH 3aBUCUMOCTb 3JIEKTPUUECKON IPOYHOCTH Ia3000pa3HOro Au-
JJIEKTPUKA OT PACCTOSIHUS MEXAY deKTpoaaMHu. ? II0sSCHUTH Kak 3TO 3KCIEPUMEHTAIBHO OIpe-
nensercs?

4) 3anucaTh ycioBHUE, IPU KOTOPOM 3JEKTPOH MOXKET HHHUIMUPOBAThH NPOLECC yIapHOU
MOHM3ALIH.

5) HapucoBaTb 1 00BACHUTH 3aBUCUMOCTb JIEKTPUUYECKOH MPOYHOCTU Ia3000pa3HOro aAu-
AJIEKTPUKA OT J1aBieHUs rasa. ? IIoSCHUTh Kak 3TO SKCIIEPUMEHTAIILHO ONpeesieTcs?

HcciaenoBanue CBOMCTB MATHUTHBIX MAaTEPHAJIOB
1) HapucoBath 1 00BSACHUTH 3aBUCUMOCTh OTHOCUTEIbHOM MAarHUTHOW MPOHUILIAEMOCTU
deppomarneTrka oT TemnepaTypsl. ? [IoSCHUTH Kak 3TO SKCIIEPUMEHTAIBHO ONpeaensercs?

2) HapucoBatp netiito ructepesuca 1uid (peppoMarHeTvka U okasatb Ha Hell XapaKkTepHble
TOYKH.

3) Uem 00ycnoBIIEH MarHUTHBII MOMEHT aTroma?

4) Kakue mporuecchl MpoUCcXoJAT B (peppOMarHeTHke Mpyu ero HaMarHMYMBaHUK BHELTHUM
nosieM?

5) HapucoBaTb 1 00BsICHUTH 3aBUCHMOCTE 4 = f € :sz dbeppomarneTuka

TECT

1. K ocnognvim omauuumensHoim ceoiicmeam OurieKmpuKko8 OmMHOCUMCA: ...
a) BBICOKOE y/IeJIbHOE COTPOTHUBIICHUE;
0) cuiIbHAs 3aBUCUMOCTD yJISTHHOTO COMIPOTHUBIICHHUS OT BHEITHUX (DaKTOPOB;
B) CIIOCOOHOCTb K MOJISIPU3ALMH U BO3MOXKHOCTH CYIIIE€CTBOBAHUS JIEKTPUUECKOTO MOJIA.
2. YKadcume NPUHYUNUATbHBLIL 6UO 3AGUCUMOCHU YOEIbHO20 CORPOMUGIEHUA Me-
masnioe om memnepamypuvl Onpeoensiemoil 8 Xxo0e nposedeHuss IKChepuUMenma:

p P p
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3. Kakoit u3 éuooe nonapuzayuu ouzieKmpuKos He 6bl3bléaem OUIIeKMpPUUecKux no-
mepb:
@) OUNOILHO-PENAKCAUUOHHASA NOJIAPUZAUUA;
0) MuzpayuoHnan noaapulayus;
C) UOHHAA NOAAPUIAUUAL.

4. Ykaxcume npuHyunuUaibHulil 6U0 60J1bM-AMNEPHOI XAPAKMEPUCMUKU 2A3000pa3-
HO20 OUIJIEKMPUKA ONPedeIaemMoil 8 X00e NPOo8edeHUsl IKCHEPUMEHMA:

I I I

x

a) 6) ©)

5. Ocnosnvim omauuumenbHvIM C0UCIMBEOM ROIYHPOCOOHUKOB ABTIAEHCA, KOMOPOE 803-
MOIHCHO Onpedenums 6 X00e NPo8edeHUs IKCNEPUMEHMA: ...
a) BBICOKAsI AJICKTPOIPOBOTHOCTE;
0) 3aBUCHMOCTB 3JIEKTPOIIPOBOJHOCTH OT BHELUIHUX (PaKTOPOB;
B) CITOCOOHOCTD K MOJISIPU3ALINH.
6. Ocnogenoit eenuuunoii xapakmepu3syouieii nomepu 6 OUI1eKMPULECKUX Mamepua-
J1aX AGNIACMCA RPU 00PAdOMKe IKCNEPUMEHMANbHBIX OAHHBIX:

a) €

o) 1
c) tgd

7. Ilepsonpuuunon pazeumusa npouecca npodosa 2azoo0paznozo OUINEKMpuUKa A6.11-
emcsa:
a) DJIEKTPOIPOBOIHOCTE;
0) ynapHas HOHU3AIINS;
C) MOTEpPHU B AUDJIEKTPHKE.

8. C ysenuuenuem uacmomovl npu npoeedeHuu IKCnepumMenma OulieKmpuiecKasn
NPOHUUAEMOCb NOTAPHBIX OUIIEKIMPUKOE: ...
a) yBelIMUMBaeTcs; 0) YMEHbBINAETCS; B) OCTAETCS HEM3MEHHOM.

9. Ilpu npoeedenuu 3IKcnepumeHma ¢ yeIUYEeHUEM YACMOMmbl OUITEKMPUUECKAs
RPOHUUAEMOCHb HENONAPHBIX OUIIEKMPUKOG: ...
a) YBEJIMYUBAETCS; ©O) YMEHBINAETCS; B) OCTAETCS HEU3MEHHO.

10. Opuenmayusa maznumuslx MOMeHMOE PeppPoOMazHUMHOZ0 MAMeEPUAIa 8 NPeoenax
00H020 00OMEHA NPEeOCmasiena Ha Puc.:...

VaVaY,

6) c)




