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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, YTBEPKACHHOTO MPHUKA30M
Muno6puayku Poccuiickoit @eneparuu ot 19.09.2017 Ne 927, u ocHOBHO# NTpodecCHOHATBHOM
00pa3oBarebHOM MpPOrpaMMbl MOJATOTOBKU «IIpoMblliuieHHAs! 3JEKTPOHUKA» [0 HAMpPaBICHUIO
noarotoBku 11.03.04 «DnekTpoHUKa M HAHOAJIEKTPOHUKAY.

[IpakTuueckasi MOArOTOBKA pealu3yeTcss Ha OCHOBE:

[Ipodeccuonanpusbiii crangapt 29.007 «CIIELIUAJIMUCT I1O TTPOEKTHUPOBAHUNIO
MUKPO- U HAHOPA3SMEPHBIX DJIEKTPOMEXAHUYECKUX CUCTEM».

O6o0menHas TpyaoBas ¢yHKus: A Pa3paboTka NpUHIMIHAIBHONW JICKTPHUECKOU CXe-
MBI MUKPO3JIEKTPOMEXAHUYECKON CUCTEMBI.

HY-4 IIpumeHsTs METO/IbI U KOMITBIOTEPHBIE CUCTEMBI MOJICIIMPOBAHUS M aHAJIM3a MaTe-
pHaJIOB M KOMIIOHEHTOB HAHO- U MUKPOCHUCTEMHON TEXHHKH.

3aa4uu JUCHUIUIMHBI ®opmMupoBaHNE HABBIKOB BEIOOpA M TPUMEHEHHS JIEKTPOTEXHU-
YECKUX MaTEpPHUAJIOB Pa3IMYHOIO Ha3HAYCHUS

OcHoBHBIE pa3zaensl / TeMbl | [IpOBOAHUKOBBIE MaTepHAIIbI
JCIUTLUTHEI JlMaeKTpu4ecKue MaTepHabl
[TomynpoBOTHUKOBBIE MAaTEPHUAITBI
MarauTtHble MaTepHabl

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

HpOIICCC N3YUCHUA NUCHUILIUHBL ((3H€KTPOT€XHI/I‘-ICCKI/IG MaTepHralibl U 3JICMCHTHI JJICK-
TPOHHOM TEXHUKW» HAMpaBiieH Ha (OPMUPOBAHUE CIEAYIOUTUX KOMIETEHIIUNH B COOTBETCTBUU C
®I'OC BO u ocHOBHO# 00pa3zoBaTenbHOM TporpamMmoit (Tadmmma 1):

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

Kon n naumenoBanue kom- | Wunukatopsl noctuxenus | [lmanupyemsie pe3ynbTaThl 00y-
METEHIUHU YEHHUs 110 TUCUUILINHE

Ob6menpodeccnoHanbHbIe

OIIK-2 Cooco6eH camoctosi- | OITK-2.1 3HaeT ocHOBHBIE | 3HAEeT OCHOBHBIE CBOMCTBA U XAa-
TEHHO MIPOBOJANUTD IKCIIEPH- | METOJBI M CPEJICTBA MTPOBE- | PAKTEPUCTUKHU DIICKTPOTEXHUYIEC-

MEHTAJIbHBIE UCCIIEI0BAHUS | IEHUS DKCIIEPUMEHTAIb- CKHX M KOHCTPYKIIMOHHBIX MaTe-
Y UCTOJIb30BaTh OCHOBHbBIE HBIX UCCIIEJIOBaHUM, CHU- pHAaJIOB.

nprueMbl 00pabOTKU U MpeJl- | CTEMBI CTAHJAPTU3AMK U | YMeeT BBIOUpaTh M0 CIPaBOYHU-
CTaBJICHUS MTOJIyYE€HHBIX cepTuduKanuu KaM MaTepuabl Ui KOHKPETHBIX
JIAHHBIX OIIK-2.2 YMeeT BbIOMpaTh | KOHCTPYKLUI 2JEKTPOTEXHUYE-

CIIOCOOBI M CPENICTBA U3ME- | CKHX YCTPOMCTB.

pEeHMIi ¥ IPOBOAUTE dKcre- | BrajeeT HaBbIKaMH MTPOBEIACHUS
pPUMEHTAIbHBIC UCCIIEIOBA- | CTAHAPTHBIX HCIBITAHUN DIIEK-
HUS TPOTEXHUYECKUX MaTepHaIOB U
OIIK-2.3 Bnaneet crioco- METOJIaMH UX pacueTa JJisd mpume-
6aMu 00pabOTKH U TIpeI- HEHUS B PA3JINYHBIX IJIEKTPOTEX-




CTaBJICHUS MOJYYEHHBIX HUYECKHX U AJIEKTPOIHEPreTHye-
JAHHBIX U OIICHKU MOTpPell- | CKUX YCTaHOBKAaX.

HOCTH PE3yJIbTaTOB U3Me-
peHuit

3 MecTo AUCHUILINHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON NPOTrpaMMbl

JucuummuHa «OJIeKTPOTEXHUUYECKHE MaTepUalbl U 3JEMEHTHI AJIEKTPOHHON TEXHUKH
u3ydaercs Ha 2 Kypce B 3 ceMecTpe.

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

Jljig 0cBOEHUS TUCIUIUIMHBI HEOOXOUMbI 3HAHUS, YMEHHUS, HABBIKU U / WIH OIBIT MPaK-
TUYECKOH JesTeTbHOCTH, CPOPMHUPOBAHHBIE B IPOLECCE W3YUEHUS IUCHMIUIMH / MPAKTHK:
«CpencTBa aBTOMaTU3UPOBAHHBIX BBIUMCICHUI», «IJIEKTPOOE30MACHOCTh U TEXHOJIOTHUS JJIEK-
TPOMOHTAKHBIX PabOT».

3HaHUA, YMEHUS U HAaBBIKH, CPOPMHUPOBAHHBIC MPU M3YyYCHHUH AMCIUILIUHBI «DJIEKTPO-
TEXHUYECKHE MaTepHajbl U IEMEHTHI 3JEKTPOHHON TEXHUKH», OYAyT BOCTPEOOBaHBI IPU U3Y-
YEHUU TMOCIEAYIOMUX AUCHUTUINH: «MeTpoiorus U TeXHUYEeCKHe U3MepeHus», «be3omnacHocTb
KHU3HENEATEIbHOCTHY, «OCHOBBI TPOMBIIICHHON aBTOMATUKH U pOOOTOTEXHUKNY.

JucuumnnuHa «OIeKTPOTEXHUYECKHE MaTepUalibl U 3JEMEHTHI AJIEKTPOHHONW TEXHHUKH
YaCTUYHO peaymsyercs B (opMe NmpakTH4ecKoil moAroToBKu. IIpakTudeckass MOAroTOBKa opra-
HU3YETCs MyTeM MPOBeIeHUs J1a00paTOpHBIX padoT.

JucuuiumHa «JIeKTPOTEXHUIECKUE MAaTEePHUaIbl M JIEMEHTHI AJIEKTPOHHON TEXHUKU» B
paMKax BOCIUTATENBbHON paboThl HampaBieHa Ha (OPMUPOBAHUE y OOYYAIOMINXCS YMEHHS ap-
TYMEHTHPOBATh, CAMOCTOSITEIbHO MBICIIUTh, Pa3BUBACT TBOPYECTBO, MPOPECCHOHATIBHBIE yMe-
HUSL.

4 O0beM AUCHMILIMHBI (MOYJIs1) B 3a4€THBIX eUHULAX C YKa3aHHEM KOJIN4ecTBa
aKaJeMHYeCKHX YaCOB, BbIICJCHHbIX HA KOHTAKTHYIO pa0doTy 00y4alomuxcs ¢ npenoaasa-
TesieM (110 BH/IaM Y4eOHbIX 3aHAITHIT) M HA CAMOCTOATEJIbHYI0 padoTy 00y4aromuxcs

O6mas Tpya0eMKOCTh (00beM) TUCHUIUIHNHBI COCTaBIseT 4 3.¢., 144 akax. gac.
Pacnipenenenrie oobeMa JUCHMILIMHBL (MOJYJIsI) MO BUAAM Y4eOHBIX 3aHATUHN IpeacTaB-
JIEHO B Tabiuiie 2.

Tabmauna 2 — O6beM TUCHUIUIMHBI (MOAYIIS) IO BUJIaM YYEOHBIX 3aHSITHH

O0BeM ITUCIUITUINHEL Bcero akanemu-
YEeCKHUX YacoOB

OO011ast TPYA0EMKOCTh AUCIUTITUHBI 144

KonTakTHas aynuTopHas padota o0y4yaommxcs ¢ npenojgasaresaem (1o 12
BH/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToM uncie:

3aHATHA JeKIHMOHHOr0 TUMAa (JIEKIMU U WHBbIE y4eOHbIe 3aHATHSA, NIPEIy- 6
CMaTpHUBAIOIIME MPEUMYIIECTBEHHYIO Mepeaady yueOHoil uHpopmanuu me-
JarorH4eCKUMHU pabOTHUKAMH)

3aHAATHSI CEMHHAPCKOI0 THINA (CEMUHApbI, IPAKTUYECKUE 3aHATHS, TpPaK- 6




TUKYMBI, JJaOOpaTopHbIe PadOThl, KOJUIOKBUYMBI M MHbBIC aHAJOTHYHBIC 3a-

HSTUS), B TOM 4UClIe B (popMe MpaKTUYECKON MOATOTOBKHU:

CamocTtosiTeibHas padoTa 00y4yarommMxcsl M KOHTaKTHas padora, BKIIO- 123

yaromiasi TPYyNIOBbIe KOHCYJIbTAllUU, WHAMBUAYaAIbHYI0 paboTy oOyuaro-
HIMXCSl C MpenojaBaTesisiMu (B TOM YHCII€ WHIMBHUAYyaJIbHbIE KOHCYJbTa-
I[MH); B3aUMOJIEUCTBUE B AJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHON

cpeze By3a

[TpomexyTouHas arTectanus o0yJarmuxcs — JK3aMeH

5 Conepxanmne TMCUUIIMHBI (MOXYJIs1), CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3jesam)
€ YKa3aHMeM OTBeICHHOI0 HA HMX KOJIHYeCTBA aKAIeMUYEeCKUX YaCOB M BU0B Y4eOHOM

padoThI

Tabmuna 3 — CTpykTypa B coiep>KaHue JUCIUILTAHBI (MOTYJIs)

HaumeHnoBanue pas3aciioB, TEM U CO- Bunagsl yqe6H0171 pa6OTBI, BKJIFOYas CaMOCTOATCIIbHYIO pa-

Jep>KaHue MaTepuana 00Ty OOyJarOIINXCS U TPYIOEMKOCTh (B Yacax)
KonTaktHas padora mpemnogasarens ¢ ooydaro- | CPC
IUMHCS
Jlexuun CeMuHnapckue JlaGoparopHble
(mpakTHYecKue 3a- 3aHATHSA
HATHUS)
IIpoBoaHNKOBbBIE MAaTepHAJbI
Beenenue n kiaaccupukanus 1 10
3JIEKTPOTEXHHYECKNX MAaTePHAJIOB
OcHoBHbBIE YJ1eKTpOopu3nIecKne 1 2 30
CBOMCTBA METAJLJIOB
JM3jIeKTpruYecKne MaTepuaJibl
DJIEKTPONPOBOTHOCTH TUIJIEK- 0,5 10
TPHUKOB
Ionsipuzanms AUIJIeKTPHUKOB 0,5 2* 10
JudnekTpuyecKkue noTepu 0,5 10
IIpo6oii TM3IeKTPUKOB 0,5 2% 11
[HoaynpoBoaHMKOBBIE MATEPHAJIbI
DJIEKTPONPOBOIHOCTD U u3nye- 0,5 10
CKHe Ipouecchl B N0JYIPOBOAHM-
Kax
TepMmuueckue u onTodoTodeK- 0,5 10

TpUYeCKHe SIBJIeHHUS B MOJIYIIPO-




BOJHHUKAX

MarHuTHbI€ MaTepHaJibl

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

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

* peanuzyercs B popMe MPaKTUYECKOU MOATOTOBKH

6 BaeaynuTopHasi caMmocTosiTeIbHASI PA00Ta 00y4aIOIMXCH MO JMCUHUILIHHE (MOAY-
JI10)

[Tpu TuTaHUPOBAHMM CAMOCTOSTEIILHOM PaOOTHI CTYJCHTY PEKOMEHIYETCS PYKOBOJICTBO-
BaThCs CJICTYIOIIUM PACIpPEICICHUEM YacoB Ha CAMOCTOSATEIbHYI0 paboTy (Tabmuna 4):

Ta6n1z1ua 4 — PGKOMCHI[yeMOG pacnpeacICHUEC YaCOB Ha CaMOCTOATCIIbHYHO pa60Ty

KoMIIoHeHTHI cCaMOCTOAITEIbHOM PadoThI KosanyecTBo yacoB
CaMoCTOATEIFHOE U3YYCHHE TEOPETUICCKHUX Pa3/IeiioB Kypca 80

IToxaroroska PI'P 20

BeinonHenne v NoAroToBKa K 3aIuTe J1abopaTopHON paboThI 23

NUTOTI'O 123

7 OueHoYHbIE CpeICTBA /sl IPOBe/IeHUs] TEKYIIero KOHTPOJIS U IPOMeKYTOYHOMH
aTTrecTaniy 00y4arImmXxcs 1o JMCHHUIIMHE (MOLYJTI0)

q)OHI[ OLCHOYHBIX CPCACTB MJIA MPOBCACHHUA TCKYLIECTO KOHTPOJISA YCIICBAEMOCTH W IIPO-
MEXYTOUHOM aTTecTauu npeacrasieH B [Ipunoxennn 1.

IToHBI KOMIIJIEKT KOHTPOJIbHBIX 33}13HI/II>1 WM WHBIX MaTCpuajioB, HGO6XOI[I/IMI)IX JIIA
OLIGHUBAHMsI PE3y/IbTaTOB O0YYEHUS MO JUCIUILIMHE (MOAYIIIO), MPAKTUKE XPAaHUTCS Ha Kade-
pe-pa3zpaboTurke B OyMaskHOM M 3JIEKTPOHHOM BHJIE.

8 YueOHo-MeTOoaUYecKoe 1 MH(OPMAIITHOHHOE O0ecTeyeHHue TUCIUILIUHBI (MOYJIf)

8.1 OcHoBHas nuTEparypa

1) IIpuanos, E.E. DnekrpomarepuanoBeacHue [ DIeKTPOHHBIN pecypc] : yueGHOoe moco-
6ue / E.E. IlpuBanoB; CTaBponoiabCKHii rocy1apCcTBEHHBIN arpapHblii yHuBepcuTeT. — CTaBpo-
nosb: ATPYC, 2012. — 196 ¢. // ZNANIUM.COM : snexkTpoHHO-OMONMHOTEeYHast cuctema. — Pe-
®uM foctyna: http://www.znanium.com/catalog.php?, orpanudenHsiif. — 3ari. ¢ 3KpaHa.

2) Hosukor U.JI. MatepuanoBenenne. KOHCTPYKIIMOHHBIE U JIEKTPOTEXHUYECKHE MaTe-
puaibl. MaTepuansl U 3JIEMEHTHI 3JIeKTPOHHOM TeXHUKH [DnekTpoHHbIH pecype] /HoBukos 1.JI.,
Hukapesa P.I1., Pomanosa T.C. - Hoocu6.: HI'TY, 2010. - 56 c. / ZNANIUM.COM : snek-
TPOHHO-OMONIMOTeUHast cuctemMa. — Pexxum nmoctyma: http://www.znanium.com/catalog.php?,
OTpaHUYEHHBIN. — 3arj. ¢ 3KpaHa.
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3)boropomunxkuii, H.I. DnexTporexunueckue marepuaisl: yueOHuk ais By3os / H. IL
boropoaumxkuii, B. B. [1aceiakoB, b. M. Tapees. - 7-e¢ u3zg., nepepad. u gom. - M.: DHeproaTom-
m3gar, 1985. - 305c.

8.2 JlonoysHUTENbHAS JIUTEpATypa

1) [Meixtun, B.B. DnekrpomarepuanoBenenue. Teopus, Ia0OpaTOPHBIH MPAKTHKYM:
yaeOHoe nocodbue mist By3oB / B. B. IIeixTun, H. H. LpikynoB. - Komcomonbsck-na-Amype: U3a-
B0 Komcomonbckoro-na-Amype roc. TexH. yH-Ta, 2003. - 127c.

2)CripaBOYHHK 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) CripaBOYHUK 110 JIEKTpOTEeXHHUYeCKUM MaTepuanam: B 3 T. T. 3 / mox pex. 10.B. Ko-
puIKoro [u ap.]. - 3-e u3a., nepepad. - M.: Dueproaromusnar, 1987. — 727 c.

4) Llencoposckuii FO.B. MarepuanoBeneHue Ui SJIEKTPUKOB B BOIPOCaxX 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

N3ydyeHne AUCUMIUIUHBL «JIEKTPOTEXHUYECKOE MAaTEPUaIOBEIEHUE) OCYLIECTBIIAETCS B
IpolLecce ayIMTOPHBIX 3aHATHI U caMmocTosTeNbHON paboThl cryaenta (CPC). AynutopHeie 3a-
HATHS IPOBOJATCS B (JOpPME JIEKIIUK | JTA0OPATOPHBIX 3aHATHH. Pa3aensl TUCIUIIINHEI CIeayeT
U3ydaTh IOCJIENOBATEeNbHO, HauYnuHas ¢ nepBoro. Kaxmelii pazgen, Gpopmupyer HEOoOXOAMMbIE
YCIIOBUS AJIsl CO3AaHUSI CUCTEMHOIO IIPEICTABICHUSI O IIPEMETE TUCIUIIINHBI.

CamocTtosTenbHas padoTa siBiseTcs Hanbolee NpOAYKTUBHOU (popmoii 06pazoBaTeIbHON
Y TI03HABATEIBHOM JIEATEILHOCTH CTyieHTa B iepuoa oOyuenusi. CPC HampaBneHa Ha yriyole-
HUE U 3aKperieHue 3HaHUW CTY/EHTa, pa3BuTue npaktudeckux ymenui. CPC Bxirodaer cieny-
IOIIUE BUJIBI padoT:

— paboTy ¢ JEKIMOHHBIM MaTepPHalIOM, MTOUCK U 0030p JUTEpaTyphl U SJIEKTPOHHBIX 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 MPOMEKYTOYHOU aTTecTaluu (IK3aMeHy).

CryneHTy HE0OXOIUMO YCBOUTH U 3alIOMHUTH OCHOBHBIC TEPMHHBI, TIOHATHS M UX OIpe-
JIEJIeHU s, TIOJIXO/Ibl, KOHIICTIIINYA 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-TpapUIEeCcKOro 3a/1aHusl;

— DK3aMeEHa.

Texymuii KOHTPOJIb KaueCTBAa OCBOEHUS OTJENbHBIX TEM TUCIUIUIMHBI OCYLIECTBIISIETCS
HA OCHOBE PEUTHUHIOBON CHCTEMBI. DTOT KOHTPOJb OCYILECTBIISETCS B TEUEHHE CEMECTPA U Ka-
YECTBO YCBOEHUsSI MaTepuaia (BBIIOIHEHMS 3a/laHus) OLEHUBAETCS B OayljiaX, B COOTBETCTBHUH C
Tabnuen S.

[TpomexyTouHasi aTTectanus (3K3aMeH) MPOU3BOAUTCS B KOHIIE CEMECTPA U TaKXke OIle-
HUBaeTCs B O0ayuax. DK3aMEeHAlMOHHBINA OUIIET BKIIIOYAET B ce0sl IBa TEOPETUUECKHIX BOMPOCaA.

HToroBblii peUTHHT ONpeAeseTcs] CyMMHUPOBAaHHUEM OaJIJIOB TEKYILEH OLIEHKH B TEUCHHE
cemecTpa M 0ayioB, MOTYYCHHBIX HAa MPOMEXKYTOUHOM aTTecTalli B KOHIIE CeMecTpa IO pe-
3ylbTaTaM 3K3aMeHa. MaKkCUMabHBIN Oayl TEKYIIEero KOHTPOJIS COCTaBisieT 65 06amioB, mpo-
MEXYTOUHOUM arTecTanuu (d9k3ameH) — 35 OaioB; MaKCUMalbHBIA UTOroBBIA pedTunr — 100
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6am1oB. OLEHKE «OTIMYHO» COOTBETCTBYET 64-75 GaylIoB; «XOpoIIo» — 57-63; «ya0BIETBOPH-
TenpHO» — 49-56; MeHee 49 0aioB — «HEYOBJICTBOPUTEITHLHO.

8.4 CoBpemenHble npodeccuoHanbHble 0a3bl JAHHBIX M MH(OPMAIIMOHHBIE CIIPABOYHBIC
CUCTEMBbI, UCTIOJIb3yEeMbIE MPU OCYIIECTBICHUH 00pa30BaTEIbHOIO MPOLecca M0 AUCHHUIIIIMHE

1 DnexTponHo-6ubanoTeunas cucrema 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»,
HEOOXOAUMBIX JUIsI OCBOCHUS JTUCHUTIIUHBI (MOIYJIs1)

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 00pa30BaTEILHOTO MpoIlecca Mo TUCIHUIUINHE

Tabmuna 5 — [lepeyeHp UCTIONB3yeMOT0 IPOTPAMMHOTO 00ECTIeUSHHSI

Hanmenosanwue I10 PexBusuthl / YCI0BUA UCIIOJIB30BAHUA

MicrosoftimaginePremium | JIunensuonnsiii torosop AD9223 Ne008/65 ot 11.01.2

OpenOffice CBoOoHAas TUIICH3MS, YCIOBHS UCTIOIB30BaHUS IO CChUIKE:
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-TIEIATOTHYECKHE YCI0BUS

Opranuzanus o0pa3oBaTeIbHOIO MPOLEcCca periJaMeHTupyeTcs y4eOHbIM IJIaHOM M pac-
NUcaHueM y4yeOHbIX 3aHATUN. SI3bIk 00ydeHus (mpenojaBaHusi) - pycckuil. Jlns Bcex BHIOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpu dopmupoBanuM cBOEW MHAMBHIYaTbHOM 00pa3oBaTeNbHON TpaeKTopuHM oOyyaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOEHHBIX B IMPOIIECCE MPEAIECTBYIONMIET0 00yUeHUs, KOTOPBIA 0CBOOOXK1aeT 00yJarole-
rocsi OT HEOOXOJMMOCTH UX MTOBTOPHOT'O OCBOEHMUS.

9.1 Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHbIil mpoliecc MpH NMPernoAaBaHuu Kypca OCHOBBIBAETCS HAa MCIOJIb30BAHUU TPaaH-
IOUOHHBIX, MHHOBAIIMOHHBIX H I/IH(l)OpMaHI/IOHHI)IX O6p330BaTeJ'H)HI)IX TEXHOIOTHI. Tpa}II/II_[I/IOH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOIUU MPEACTABICHbI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MI/I) 3aHATUAMU. I/IHHOBaHI/IOHHBIe O6pa3OBaTeJ'H)HI)Ie TEXHOJIOTHHU HCIIOJIB3YIOTCSA B BUJAC HINPO-
KOTO TIPUMEHEHUSI aKTUBHBIX 1 MHTEPAKTUBHBIX (OPM NpoBeeHus 3aHATHil. HpopMannoHHbIe
o0pa3oBaTeNbHbIE TEXHOJOTHH PEATH3YIOTCS ITyTeM aKTHBU3AIMU CaMOCTOSITEIBHON paboTHI
CTYZICHTOB B MH(OPMAIIMOHHOM 00pa30BaTeIbHOI cpefe.

9.2 3aHATHA JEeKIMOHHOI0 THIIA

JIeKIIMOHHBIN KypC TpEe/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 y4eOHHMKY (YueOHMKaM, y9eOHBIM TTOCOOUSIM) OyIeT MPOUYUTAH KypC.

JIeKITMOHHBIN KypC JIOJDKEH J1aBaTh HAWOONBIINK 00beM MH(OpMANUU U O00eCTIeunBaTh
Oonee rirybokoe MOHUMaHUE y4eOHBIX BOIPOCOB MPHU 3HAUYUTEIHHO MEHbILIEH 3aTpare BpEMEHH,
4yeM 3TO TpeOyercsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE H3yYeHHE MaTepHaa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

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

OcHoBHO# (opMOIi IPOBEJICHHSI CEMHHAPOB SBJSIETCs 00CYyXkeHHe Haubosiee npodiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEPOB M CUTyallud B
ayJUTOPHBIX YCIOBMsIX. B 00s13aHHOCTH IpenojaBaresst BXOJAT: OKa3aHUE METOJIUYECKOH mo-
MOIIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKHUX 3aHATHUSAX OLIEHUBAETCS IO CIENYIOIIMM KPUTEPHSIM:

- OTBETHI Ha BOIIPOCHI, IIpeIaraéMble IIPETOo1aBaTeIeM;

- 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.

Jloknaznsl ¥ ONIOHMPOBAHUE JOKJIAZ0B IPOBEPSIOT CTEIEHb BIAJECHUS TEOPETHYECKUM
MaTEepUajIoM, a TAK)K€ KOPPEKTHOCTb U CTPOrOCTh PaCCyKACHUM.

OneHuBaHUE 3a/1aHUM, BBIIOJIHEHHBIX HA CEMHUHApPCKOM 3aHATHUU, BXOJUT B HAKOIUICH-

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

CamocrosarenbHas paboTa CTYAEHTOB — 3TO HPOILECC aKTUBHOTIO, II€JIEHAINPABICHHOIO
NpUOOpPETEHUs! CTYJAEHTOM HOBBIX 3HAaHUM, yMEHUHN 0€3 HEeMOCPEeICTBEHHOr0 y4JacTHsl Mpernoja-
BaTelsl, XapaKTepU3YIOIIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3ysbTaToB AEATEIbHOCTH 00Yy4aroIerocs.

Lenu camocTosTENLHON pabOTHI:

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

- yrayOJieHHe U paclIipeHne TEOPETUUECKUX 3HAHUM;

- (popMupoBaHNE YMEHUH HCIOJIB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHIO,
CIEHUATIBHYIO JIUTEPATYPY;

- pa3BUTHE TIO3HABATENILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpraHNU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIIJICHHS, TBOPYECKONW MHUIIUATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOPEATU3aL 1N,

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrosiTenbHast paboTa MOXKET OCYILECTBIATHCS MHAWBUIYATBHO WU TPYIIAMU CTY-
JICHTOB B 3aBUCHUMOCTH OT I1€7IH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKU.

TexHosorus opraHu3alii CaMOCTOSITEIbHON pabOoThl CTYJIEHTOB BKJIFOUAET UCII0JIb30Ba-
HUE HH(POPMAIIMOHHBIX U MaTEPUATbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTposnb pe3ynbraToB BHEAyAMTOPHON CaMOCTOSITENIbHOM paboOThl CTYJEHTOB MOXKET
IPOXO/UTH B MMCbMEHHOM, YCTHOW WIJIM CMELIaHHOM (opme.

CTyneHTbl JOJKHBI HMOJXOAUTh K CAMOCTOSITEIbHOM pabdoTe Kak K HaWBaXKHEHIIEMY
CPEACTBY 3aKpEIJICHUS U PA3BUTUS TEOPETUUYECKUX 3HAHMHU, BHIPAOOTKE €AMHCTBA B3IJISAZO0B HA
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OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JIUTEPATYPBHI.

9.5 MeToanuyeckue yKazaHus 1Js 00y4AIOMIUXCS M0 OCBOEHHMIO IH CIIAIIJINHbI

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

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne n3yyeHust Kakoro-imbo pasjena 1o y4eOHUKY MJIM KOHCHEKTHBIM MaTepuanaM
PEKOMEHIyeTCs 110 IaMATHU BOCIIPOU3BECTU OCHOBHBIE TEPMUHBI, OIIPEACIICHUS, IOHATUS pa3ze-
na.

3. Ocoboe BHUMaHUE CIIEyeT YACTUTh BHIIIOTHEHUIO OTUYETOB 0 MPAKTHYECKUM 3aHITH-
SM ¥ UHJMBHlyalbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOATENIbHYIO paboTy.

4. Bcs TemaTvka BOIPOCOB, U3Y4aeMbIX CaMOCTOSITENBHO, 3a7aeTCs Ha JIEKUUAX Mperno-
naBaresneM. VM jke 1aroTcs HCTOYHMKH (B MEPBYIO O4Yepe/lb BHOBb M3/aHHBIE B IEPUOANYECKON
Hay4yHOMW JuTepaType) Juist 0oJiee 1eTalbHOI0 TOHUMAHUS BOIIPOCOB, 03BYUYEHHBIX Ha JIEKIUH.

IIpu camocTosTeNIbHON MPOPabOTKE Kypca 00yUaroLecs JOKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPEeNICHHs U (haKThI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuall U JIONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JaHHOU TEME JIMTepaTyphl;

- U3yYUTh PEKOMEHJIOBAHHYIO JIUTEPATYPy, COCTABIIATH TE3UCHI, aHHOTALMU U KOHCIIEKTBI
HanOoJice BAXKHEIX MOMCHTOB;

- CaMOCTOSTENbHO BBINOIHATH 3a/1aHNs, aHAJIOTHYHBIE IIPEUIaraéMbIM Ha 3aHATHUSAX;

- HCTIOJIB30BATH JJIS1 CAMOTIPOBEPKU MaTepHaibl OHAA OLIEHOYHBIX CPEICTB.

10 Onucanne MaTepHaJbHO-TEXHHYECKOro odecnedeHusi, He00X0AMMOro s 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 HCCIICAOBAHUN
JIOBEJICHHS CBOWCTB 3JICKTPOTEXHHUECKUX MaTEPHAIIOB U

IPOLIECCOB B HUX.

10.2 TexHu4eckue M 3IeKTPOHHbIE CPeACTBA 00y4eHHA

[Ipu nmpoBeneHNN 3aHATUN UCTIONB3YETCS ayIUTOPHs, 000PYyI0BaHHAS TTPOSKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) ISl OTOOpaXkeHus mpe3eHTanuii. Kpome Toro, mpu mpoBeeHUU
JIEKIMA ¥ TTPAKTUYECKUX 3aHITHI HEOOXOMM KOMITBIOTEDP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U TIPOTpaMMHBIM 00eCTiedYeHHEM ISl IEMOHCTPAIIMH MTPE3ECHTAIIHIA.
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11 HNuble cBeneHus

MeToauyeckue peKOMeHIAMHU M0 00y4eHH IO JIMI ¢ OTPAHMYEHHBIMH BO3MOYKHO-
CTAAMHM 310POBbS U HHBAJIH/IOB

OcBoeHHE MUCIUIUIMHBI 00YYaIOMIMMUCS ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3]IOPOBBSI
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOYYaAIOUIUMHUCS, TaK U B OTAEIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBUS AJIs MIOJIy4€HUsl 00pa30BaHus 00y4arolUMHU-
Csl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nierarorndeckuii cocTaB 3HAKOMHUTCSI C TICUXOJI0T0-(DU3HOTOTHIECKHUMHU
OCOOCHHOCTSIMU OOYYarOIIMXCs MHBAIUIOB U JIMI[ C OTPAHHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTpaMMaMH peadIUTaluu WHBaIUAOB (ripu Hanuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJHUTEIbHAS MOAJEPKKA IIPENOAABaHMs ThIOTOPAaMH, IICHUXO-
JIoTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIECIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaausIMu MuHoOpuayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraeTcsi UCHOIb30BaTh COIMAIbHO-aKTHUBHBIC U pe-
(beKCUBHBIE METOJIBI 00YYEHUSI, TEXHOJIOTHH COITUOKYJIBTYPHOU peaOuInuTaIlMH C 1IeJIbI0 OKa3a-
HUS TIOMOIIIM B YCTAHOBIICHUH IOJIHOIICHHBIX MEXJIMYHOCTHBIX OTHOLIEHUH C JPYTUMHU CTYACH-
TaMH, CO3JJaHUU KOM(POPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTyaeHuecKoi rpynme. [Togbop u
pa3palboTKa y4yeOHBIX MaTepUAIOB MPOU3BOJISATCS C yYETOM IPEAOCTABICHUS MaTepHalia B pas-
JUYHBIX (OpMax: ayAHallbHOW, BU3YAIBHOH, C WCIOJB30BAaHUEM CIICIHATBHBIX TEXHUYCCKUX
CPEICTB U MHPOPMAIIIOHHBIX CUCTEM.

OcBoenue nucuuiuivHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCNOIb30BaHUEM CPEICTB
o0OydeHus OOIIero M CrenuaibHOro Ha3HaueHus (MepCOHATBHOTO U KOJUIEKTUBHOTO HCIOIB30-
BaHMs). MarepuaabHO-TEXHHUECKOE 00ECIeueHHEe MpelyCMaTPUBAET MPUCTIOCOOICHUE ayAUTO-
puil k Hyxz1am imn ¢ OB3.

®dopma npoBeACHUs aTTECTAllMM JIJISl CTYACHTOB-UHBAJINI0B YCTAHABIMBAETCS C YUETOM
WHAUBUAYAIBHBIX TIcuXopu3nueckux ocodeHHoctei. [Ins crynentoB ¢ OB3 mpenycmaTtpuBaet-
csl 1ocTymHas (opMa IpeloCTaBIeHUs 3aJaHUI OLIEHOYHBIX CPEACTB, 3 UMEHHO:

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

- B TIeYaTHOM (popMe MM AJIEKTPOHHOHU (hopMe ¢ yBEIUYEHHBIM HIPU(TOM U KOHTPACTHO-
CTBIO (17151 JIUL C HAPYLLIEHUSIMU CIIyXa, peUH, 3pEeHus);

- METOJIOM UTEHUS aCCUCTEHTOM 33aHUsI BCIYX (IS I C HAPYIICHUSIMU 3PEHHUS).

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

- TUCBMEHHO Ha OyMare Wiu HaOOpPOM OTBETOB Ha KOMITbIOTEpE (IS JIUI C HAPYIICHU -
MU CllyXa, peuH);

- BRIOOPOM OTBETa M3 BO3MOXKHBIX BAPUAHTOB C UCIIOJI30BAHUEM YCIIYT acCHCTEHTa (st
JIUI] C HapYIIEHUSIMU ONIOPHO-/IBUTATENILHOTO ariapara);

- YCTHO (11 JIUL] C HAPYIICHUSIMU 3PEHUs1, OTIOPHO-/IBUTATEIBLHOTO arapara).

[Ipu HeoOxomuMoOCTH 711 00YYAIOIIMXCS ¢ MHBAIUIHOCTHIO MPOLEAYpa OLIEHUBAHUS pe-
3y/bTaTOB O0YUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«3JICKTp0TeXHI/I'-IeCKI/Ie MaTepHUaJabl U 3JICMECHTbI 3J'I€KTp0HHOﬁ TEXHUKHN»

HanpaBnenune noaroToBku

11.03.04 DnexTpoHHKA U HAHOBJIEKTPO-
HUKa

Hampasnennocts (mpo¢uiab) oOpazoBaTesIbHON Ipo-

HpOMI)IIHJICHHaﬂ OJICKTPOHHKA

rpaMMBbI
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 arTecTauuu

ObecneunBaroliee moapasaesieHue

DK3aMeH

Kadenpa «3nexrpomexaHuka»
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1 [lepeyeHb MIAHUPYEMBbIX Pe3yJIbTATOB 00YUYEHHUS 0 JUCHUILIMHE (MOXYJII0), CO-

OTHECCHHBIX ¢ HHINKATOPaAMHU JOCTUKCHUSA KOMIIeTeHIInii

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX JTOCTHXKCHHS

Ko n HaumMeHoBaHuE KOM-
METECHIINU

Nuaukaropel AOCTUKEHUS

[TnarupyemMble pe3ynbTaThl 00y-
YEHUS 10 JUCIUILIMHE

O6menpodeccrnoHanbHbIE

OIIK-2 CniocobeHn camocTosi-
TETHHO MPOBOAUTH IKCIICPH-
MEHTaJIbHbIE HCCIIeI0BAHUS
Y UCTIOJIh30BaTh OCHOBHBIC
pUeMbl 00pabOTKH U Mpe/I-
CTaBJICHUS ITOJTYICHHBIX
JTAHHBIX

OIIK-2.1 3HaeT OCHOBHBIE
METO/JIbI M CPEJICTBA TIPOBE-
JICHUSI KCTIEpUMEHTAIIb-
HBIX MCCIICIOBAHNM, CH-
CTeMbI CTaHJIapPTU3AINH U
cepTH(UKAINN

OIIK-2.2 Ymeet BbIOUpaTh
CIIOCOOBI M Cpe/ICTBA U3MeE-
pEeHUIl U IPOBOJUTH IKCIIE-
pPUMEHTAIILHBIC HCCIICIOBA-
HUS

OIIK-2.3 Bnaneet cnoco-
O0amu 00pabOTKH U MpeI-
CTaBJICHUS TTOJTYIEHHBIX
JAHHBIX U OI[CHKH MOTpPell-
HOCTH Pe3yJbTaTOB U3Me-
peHui

3HaeT OCHOBHBIE CBOICTBA U Xa-
PAKTEPUCTUKH JIEKTPOTEXHUYE-
CKUX M KOHCTPYKIIMOHHBIX MaTe-
pHUaoB.

YMeeT BEIOMPATH 110 CITPABOYHH-
KaM MaTepuabl 711 KOHKPETHBIX
KOHCTPYKIUHU 3JIEKTPOTEXHUYE-
CKHMX YCTPOMCTB.

Bianeet HaBbIKaMu MPOBEICHUS
CTaHJAPTHBIX UCIIBITAHUM JJICK-
TPOTEXHUYECKUX MaTEpPUAIOB U
METOJaMH MX pacyera JijIsi Ipume-
HEHUS B PA3JIMYHBIX AJIEKTPOTEX-
HUYECKUX U AJIEKTPOIHEPreTHye-
CKHMX YCTaHOBKax.

Tabnuia 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEICTB

Kourpoanpyembie | ®opmupyemas komne- = HammeHoBanue IMoka3aresu oLeHKH
pa3aeJbl (TeMbl) TeHUHA OLICHOYHOI 0
JAUCUHMILTUHBI CpeacTBa

Paznen 4 OIIK-2 Cnocoben camo- | PI'P ITonHOTa M IPaBUILHOCTH
CTOSATEIBHO MPOBOAUTD BBITNIOJTHEHUS 3a/1aHUS
JKCIEPUMEHTAJIbHBIE UC-
CJIETOBaHMsI U UCIIOJIb30-
BaTb OCHOBHBIE TPUEMBI
00paboTKH U MpeJCTaB-
JICHUS TIOJYYEeHHBIX JIaH-
HBIX

Paznensr 1-3 OIIK-2 Cniocoben camo- | 3amura nabopa- | ApryMEHTUPOBAaHHOCTb
CTOSATEIHHO MPOBOJUTD TOPHBIX paboT OTBETOB, JIOCTOBEPHOCTH
AKCIIEPUMEHTAJIbHBIE UC- pe3yJIbTaTOB 3KCIEPHU-
CJIETOBaHUS U UCIIOJIb30- MEHTOB, 00paboTKa Mmoy-
BaTb OCHOBHBIE TPUEMBI YEHHBIX JTaHHBIX
00pabOTKH U Mpe/ICTaB-
JICHUS! OJTYYEeHHBIX JaH-
HBIX
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Pasnemnsr 1-4

OIIK-2 Cniocoben camo-
CTOSITEIIEHO MTPOBOJIUTH
IKCIIEPUMEHTAIbHBIC UC-
CJICZIOBAHUS M UCTIOJIB30-
BaTh OCHOBHBIC TPUEMBI
00paboTKH U TIpeICTaB-
JICHUS TIOJTYYCHHBIX JIaH-
HBIX

TectupoBanue

HpaBI/IJIBHOCTB BBIIIOJIHEC-
HUA 3aJaHUA

Pasznensr 1-4

OIIK-2 Cnocoben camo-
CTOSTEIBHO  TIPOBOJUTH
IKCIIEPUMEHTAIbHBIC HC-
CIIEOBAHUS U MCIIOIB30-
BaTh OCHOBHBIC IPHEMBI
00paboOTKH M IpencraB-
JICHUS TIOJyYEHHBIX JaH-
HBIX

KonTposbhbie
BOIIPOCHI K 3K3a-
MEHY

ITonsora n IIpaBUJIbHOCTDb
OTBCTa

2 MeroauyecKue MaTepuaJibl, ONpe/e/siiolue Mpoue1ypbl OLeHUBAHUS 3HAHUIA,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA 1eATeIbHOCTH, XapaKkTepusywouue npouecc popmupo-
BAHHUSA KOMIIETEHIMIA

MGTO,I[I/ILIGCKI/IG MaTepHuaJibl, OMMPEACIAIOINEC TPOLUCAYPbl OLICHUBAHUSA 3HaHPII>i, YMCHHP'I,
HaBBIKOB U (I/IJII/I) OIIbITa ACATCIIBHOCTH, NPCACTABJICHBI B BUIC TEXHOJIOTHICCKOM KapTbl JUCLIH-

IJIMHBI (Tabsmma 3).

Tabmuua 3 — TexHoJornyeckas kapra

HaumenoBanue | Cpokm Bpi- | IlIkaja oune- 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 MOJTYYEHHBIX 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/7a4 B paMKax
YCBOEHHOTO Yy4yeOHoro marepuana. OTBe-
THJI Ha OOJBIIMHCTBO JOIOJHUTEILHBIX
BOIIPOCOB Ha 3aIUTE.

5 6ayyIoB - CTYACHT BBIMIOJIHWII 33/IaHHE C
CYIIECTBEHHBIMH HETOYHOCTAMH. [lokazan
YIOBJIETBOPUTENHHOE BJIaJICHUE HaBbIKAMHU
MIPUMEHEHHUSI MOJYyYEHHBIX 3HAHUU U yMe-
HUM TpU peuieHuu MpodPeCcCHOHATBHBIX
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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 HEJOCTATOUHBIH
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 OTJIMYHBIC
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 yCBOECHHOTO y4eOHOTO
Mmarepuaa.

25 OamnoB — CTYACHT IOKa3al YJIOBJe-
TBOPUTEJILHOE BIIAJICHUE HABBIKAMU IpH-
MEHEHHMs TOJYyYEHHBIX 3HAHUM U YMEHHU
IpU peleHUH NpopecCHoHaIbHBIX 33/1a4 B
paMKax yCBOGHHOTO Y4eOHOTro Marepuara.
10 GanyoB —CTYI€HT MPOAEMOHCTPUPOBAT
HEJIOCTaTOYHBIN YPOBEHB BIIAJICHUS 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 — BBICOKHMI YPOBEHb 3HAHUII;

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-




16

3aJl OTJINYHBIC 3HAHUSI B PaMKaX YCBOEHHO-
ro yuebHoro marepuana. OTBETHSI Ha BcCe
JIOTIOTHUTEILHBIC BOTIPOCHI.

30 GamyIoB - CTyIEHT OTBETWJ HA TEOPETH-
YecKUe BOIPOCHl Omiieta ¢ HEOONbIIMMU
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 OWIIETa C CYIIECTBEHHBI-
MU HeToYHOCTsIMU. [Tokaszan ynoBieTBopH-
TeNbHbIE 3HAHUS B pPaMKaX YCBOECHHOTO
yuebHoro Marepuana. [Ipu orBerax Ha Jo-
MIOJIHUTENIBHBIE BOMPOCHI OBLJIO JOIMMYIICHO
MHOT'O HETOYHOCTEM.

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 oneHKH pe3y/1bTaTOB 00y4eHHs 10 JIMCHUIINHE:

0 — 64 % oT MakCHMaJbHO BO3MOXKHOM CyMMBI 0QJIJIOB — «HEYIOBJIETBOPUTEILHOY» (HEIOCTa-
TOYHBIN YPOBEHb JUIsSI IPOMEKYTOUHOM aTTECTAllMK MO JUCLUIUINHE);

65 — 74 % oT MaKCMMaIbHO BO3MOXKHON CYMMBI OaJIJIOB — «yJOBJIETBOPHTEIHHOY (TIOPOTOBBII
(MHHUMAJIBbHBIN) YPOBEHB);

75 — 84 % oT MakCHMaJbHO BO3MOKHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEeIHUN 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 (IJIM) ONBITA J1eITeJILHOCTH, XapaKTepPU3yloulue
npouecc GopMupoOBaHHUA KOMIETEHINH B X0/1e 0CBOEHHs 00pa30BaTeIbHOM IPOrpaMMBbI

KoHTpoJibHbIE BONIPOCHI K IK3aMeHY

O6mas kmaccuuKaIus MEKTPOTEXHUIECKUX MATEPHAIIOB.

DNEeKTPONPOBOHOCTD AUINEKTPUKOB. OCHOBHBIE TOJIOKEHHUS.

Knaccuukanust MarHUTHBIX MaTepHasoB.

DJEeKTPOIPOBOIHOCTH Ta30B.

[Tporiecc HaMarHMYUBaHKSI 1 MAarHUTHASI IPOHHUIIAEMOCTb.

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

Kak sxcnieprMeHTanbHO OrpenesieTcs 3J1eKTPONPOBOAHOCTh TBEPABIX AUIIEKTPUKOB.
MarHuTHBII MOMEHT aToOMa U ero (pOopMHUpOBAHUE.

NoakowhE

©
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10. Kak skcriepuMEHTaIbHO ONpENeNsieTcsl 3aBUCUMOCTh tgd OT TeMIepaTypbl U 4acTOTHI
IPU AUIOJIBHO-PETAKCALMOHHOM MOIpU3aLiny.

11. Pe3onaHcHas moasipu3aiius.

12. 3aBMCUMOCTD 3JIEKTPOIIPOBOJHOCTH NPOBOAHUKOBBIX MATE€PHUAlOB OT TEMIIEpaTyphbl U
nedopMaruii.

13. IIpouecc nepemarunuuBanus. Iletss rucrepesuca.

14. TenmoBo# poOOH.

15. TennonpoBogHOCTH MeTauioB u 3pdext TepmoIJIC.

16. Kak skcriepuMeHTalIbHO ONpeAesseTcs AUAICKTPUUecKas MPOHHIIAEMOCTh KOMIIO3UIIHU-
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 MOJISIpU3aLusl.

23. Ddpdext Xomna.

24. CxeMa 3aMellleHHs] TUIIOTETUYECKOTr0 AUAJIEKTpUKa 00JIaAalolero BCeMu BUIaMy MOJs-
pU3aIHH.

25. 3aBUCUMOCTb 3JIEKTPOIPOBOIHOCTH IIPUMECHOTO HOTYIIPOBOJAHUKA OT TEMIIEPATYpPhI.

26. JInrmonpHO-peaKCcaioOHHAs TOJIIPU3aITHL.

27. Iusnextpuueckue morepu. OOmIe moHsITHS.

28. OCHOBHBIC BHEIIHHE SHEPreTUYECKHUE BO3JCHCTBHUS, BIUSIONINE HA CBOIMCTBA MOIYNPO-
BOJIHUKOB.

29. P —N nepexon.

30. DeKTpOoHHO-peNaKcallMOHHAas MOJISpU3aLuUs.

31. MurpanuoHHas TOJISAPU3ALINS.

32. BAX nosynpoBoOAHHUKA.

33. DeKTpUYecKuii MOMEHT B AMIJICKTpUKaX. [[MdnexTpudeckas MpOHUIIAEMOCTb U €€ (u-
3UYECKHUI CMBICI.

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

35. DIEeKTPOIIPOBOIHOCTH TOIYIIPOBOIHHUKOB.

36. Camorpon3BoJjibHas (CIIOHTaHHAS) HOJISPU3ALINS.

37. Kinaccudukarys mpoBOHUKOBBIX MaTEPUAIIOB.

38. IIpo06oii ra3000pa3HOTo IUAIIEKTPHKA.

39. 3aBUCUMOCTh MArHUTHOM TPOHHUIIAEMOCTH OT BHEITHUX (aKTOPOB.

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

41. ®opMupoBaHNE MarHUTHOI'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.
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Tabnuna 1 — BapraHTHI BBITIOJIHEHUS 3aJaHUSI.

ocaeausis unppa Homep BbINOJIHAEMOr0 32 JaHUS
y4yeOHoro mudpa
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 pabOThI:

CTpOGHI/Ie BelieCrea

1) VYkaxute BaKHEHIINE BUIbI CBA3M aTOMOB U 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 TUnoIbHOr0O 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 xnaccuduumpyroT BemiecTBa o MarHUTHBIM CBOHCTBaM?

6) Kaxue noHsATHs MUCHOIB3YIOT ISl ONUCAHUS TOBEIECHUS AUDJIEKTPUKA B DJIEKTPUUECKOM
nose?

7) OxapakTepu3yiTe mporecc MoJIsipru3aluy JUJIEKTPUKa.

Kak KoIM4ecTBEHHO OLIEHUBAETCS MOJSAPU3ALMS TUNIEKTPUKA? YKaXUTE HAMMEHBIIEE BO3MOXK-
HOE 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.

JIEKTPONPOBOJIHOCTDH TUIICKTPHUKOB

11)  OxapakTepu3ylTe MIEKTPONPOBOTHOCTD KUIKHX TUIICKTPUKOB.

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

14)  OxapakTepu3ylTe AMEKTPOIPOBOTHOCTD TBEPABIX TUIICKTPHKOB.

15)  OxapakTepu3yiTe MOBEPXHOCTHYIO AJICKTPOIIPOBOIHOCTh TBEPIBIX JHIICKTPUKOB.
JudjiekTpuYecKne norepu

16)  Oxapakrepu3syiiTe MOHATHE "IUANEKTPUIECKUE moTepu".

17)  HasoBuTe u oxapakTepu3yiTe BUABI JUIIEKTPHYECKUAX MOTEPH B AIEKTPOU3OISIIMOHHBIX
MaTepHuanax.

18)  MaiiTe XapaKTEpUCTHUKY JUIIEKTPUIECKUX TOTEPh B Ta3ax.

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€PUCTHKY SBJICHHUS POOOSI.

22)  OxapaktepusyiTe npoOoi ra3os.

23)  OxapakTepu3yiTe mpoOoi KUIKUX TUIICKTPUKOB.

24)  Oxapakrtepusyiite Mpo0oil TBEPABIX AUIICKTPHKOB.

25)  OxapakTepu3yiTe TEIUIOBOM U 3JICKTPOXUMHUECKUI MPOOO TBEPABIX AUIIEKTPHUKOB.
DU3UKO-XUMHYECKHE H MeXaHUYeCKHe CBOIiCTBA TUIJIeKTPUKOB

26)  laiiTe XapaKTEPHUCTHKY BJIQKHOCTHBIX CBOMCTB JIUDJICKTPUKOB.

27)  [laiiTe XapaKTepPUCTHKY MEXaHUYECKHX CBOMCTB IUJICKTPHKOB.

28)  laiiTe XapaKTEPHUCTHKY TEILUIOBBIX CBOHCTB JIUICKTPUKOB.

29)  OxapakTepu3yiTe XUMHUECKUE CBONCTBA JUAJICKTPUKOB M BO3/ICHCTBUE HA MaTePHAJIbI
W3JTy4YEHHU BHICOKOM SHEPIHUH.

30)  OxapakTepu3yiiTe HArpeBOCTONKOCTD AUIICKTPHUKOB.

IIpoBoAHUKOBBIE MATEPHAJIBI

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

32)  OxapakTepu3yiiTe CBOICTBA IPOBOJHUKOBBIX MAaTEPUAIIOB.

33)  laiiTe XapaKTepUCTUKY MaTEpHAIOB BBICOKOM MTPOBOAMMOCTH.

34)  OxapaxTepusyiiTe CBEpXIPOBOJIHUKU U KPUOTIPOBOTHHUKH.

35)  JlaiiTe XapaKTepHCTUKY CILIABOB BHICOKOTO COMPOTUBIICHHUS.

36)  OxapakTepu3yiiTe HEMETAIMYECKUE TPOBOTHUKH.

37)  OxapakTepusyiTe MPHUIIOH U (DIFOCHI.

ITosynpoBoaHNKOBbIEe MATEPHAJIBI

38)  Oxapaktepusyiite MoHATHE "MOTYTPOBOAHUK" .

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

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

41)  OxapakTepu3yiTe BIUSHHUE TEIUIOBON SHEPTUHU Ha 3JIEKTPOIPOBOIHOCTH MOTYIPOBOIHHU-
KOB.

42)  OxapakTepu3yiTe BO3CHCTBHE CBETA HA 3JICKTPOIPOBOAHOCTD MOJIYITPOBOJHUKOB.

43)  Ha3oBuTe 1 0OXapaKTEPU3yHTE XUMHUYECKUE ITIEMEHTBI, 00J1a1af0IIHe CBOWCTBAMH TOJTY-
IIPOBOIHHUKOB.

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

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

MarautHble MaTepuasbl

46)  OxapakTepu3yiiTe MarHUTHBIE CBOMCTBA MaTEPHUAsIOB.

47)  JaiiTe XapaKTePUCTUKY MAarHUTOMSATKUX MaTePHAJIOB.

48)  OxapakTepu3yiTe MArHUTHbBIC MAaTEPUAIIbI CIICIIUATH3MPOBAHHOTO HA3HAYCHHSI.

49)  laiiTe XapaKTePUCTUKY MarHUTOTBEP/IBIX MaTEPHAJIOB.

50) KakoBsl TpeOOBaHUS K MATHUTHBIM MaTepHaliaM 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. Onpeznenure eMKOCTh MEXy BHYTPEHHUM IIPOBOJOM U HAPYXKHOH 000JI0YKOM

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-
TOPHOT'O MacJla ¢ YACIbHBIM COIIPOTUBIEHUEM 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 CIIOM METajlla, CIIy)Kallue 3JIEKTPOJaMH, Yepe3 KOTOpble KyOUK BKIIIOYAETCS B DJIEK-
Tpuyeckyto nenb. Onpeaenure 3Ha4YeHUE YCTAaHOBHUBILETOCS TOKA Yepe3 KYOHK IpU MOCTOSIHHOM
HanpsbkeHun 2000 B, ecnom  yaenbHOoe 00BEMHOE CONPOTHBIICHHE —IOJTMBHHUIXIJIOPH]IA

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

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

55)  JIM3JeKTpUK IUIOCKOT0 KOHAEHCATOpA 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 PACCEMBAEMYIO B IUIEKTPUKE KOHJIEHCATOPAa MOIIHOCTh 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, OTpeOIsieMasl 3JCKTPOHArPEBATEIbHBIM JIEMEHTOM IMPU HampspkeHun 220
B, pasna 500 Br. Iloacuuraiite [uinHy, HEOOXOUMYIO JUIsl H3TOTOBJIEHHS 3TOrO 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. (Prwp=1,2%10" OM* M, Ol xp= 200x10™° K™, Proer.=0,5%10° Om+m,

Olp coner =5%10° K™,

57)  Konnencarop tuna KP, quainekTprukoM KOTOPOTO SIBISCTCS KOHCHCATOPHAS CITF0/Ia Map-
ku CO (myckoBHuT), umMeeT eMkocTb C=470 nd. Haiiaure 3HaYeHUs TUANEKTPUUECKUX MOTEPH B
3TOM KoHjAeHcarope npu HanpsbkeHuu 2000 B u aByx paznuusbsix yactotax (1 xI'mu 1 .MI'n),
€CIH M3BECTHO, YTO Yroj AMAIEKTPHUECKHX MOTeph MycKoBuTa paBeH 25x10™ mpu wactore 1
k' n 3,3x10™ npu gacrore 1 MI'.

58)  JKHIKHii MEKTPOH3OIISIHOHHBIA MaTEPHAI - JBHAHOE MaclIo - Ipu Temmeparype +20 °C
UMEET IMHAMHUUECKYIO BA3KOCTh 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. KoHuenTpaius, 3HaueHus 3apsaa
U pa3Mepbl HOCUTENEH 3apsiia B MaTeprasie 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 O3BOJISAIOT MOJIYYUTh OJHO-
poaHoe mone) 1x 10m. cocraBsier npumepHo 3 MB/M. Ouenure 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, BHyTpeHHnM auamerpoM 4x1072 M i
BBICOTOH 1,2 M, y/IeIbHBIM O0BEMHBIM CONIPOTHBICHHUEM 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 SAINUTHI, TIPOBEJAEHHBIX TABOPATOPHBIX JOKC-
HEPUMEHTOB U IOJTYYEHHbBIX SKCIIEPUMEHTAJIBHBIX /IAH-
HbIX

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

2) Kak mpoucxoauT HepeHOC 3IEKTPUUYECKUX 3apsAI0B B METAJUIMYECKUX MPOBOJHUKAX?
HasBarb npoBognuku 1 u 2 pona.

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

4) Kak sKcrieprMMEHTaJIbHO OMNPENENIeTCsS 3aBUCUMOCTh YAEIBHOTO 3JEKTPUUECKOTO CO-
IPOTUBJIEHUE METAININYECKUX TPOBOAHUKOB OT TEMIIEpaTypbl?

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 OOBSICHUTH Pa3iIHuhe MEXKIY IUAIICK-
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 3JIEKTPONPOBOAHOCTU?

4) Kak u3MeHseTcsl KOHLIEHTpaLUsl ¥ MOJABUKHOCTh HOCUTENEH 3apsiioB B MIOJIYIIPOBOJIHH-
K€ IpYU U3MEHEHUU TEMIEPATYPhI?

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

DJIEKTPONPOBOIHOCTD TUIIEKTPUKOB

1) HapucoBaTb U 00BACHUTH 3aBUCUMOCTb yJ€IbHOM 00BbEMHON MPOBOJUMOCTH TBEPAO-
ro JURJIEKTPUKA OT TEMIEPATyphl, MOSICHUTD, KaK 3TO SKCIEPUMEHTAIbHO OIpeaeseTcs?

2) HapucoBaTb 1 00BSCHUTH 3aBUCUMOCTb YJ€IbHOTO 0OBEMHOTO COIPOTUBIIEHUS TBEPAO-
ro JUAJIEKTPUKA OT TEMIEPATyphl, MOSICHUTD, KaK 3TO SKCIEPUMEHTAIbHO OIpeAeseTcs?

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

4) HapucoBaTh M OOBSICHUTH TpaUK M3MEHEHHs TOKa 4Yepe3 JAMUIIEKTPHK CO BpEMEHEM
IIPU BKJIIOYEHUHU U BBIKJIFOUEHUH OCTOSIHHOTO AJIEKTPUYECKOTO MOJIS.

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

[onsipu3anus HENOJSIPHBIX IUIJICKTPHKOB

1) Onucath MeXaHU3M JIEKTPOHHOHN YIPYTrol MOJSpU3aLUU IUIIEKTPUKA.

2) Onucarb MEXaHU3M MOHHOM MOJSPU3ALIUH.

3) HapucoBath u OOBSICHUTH TpauK 3aBUCUMOCTH OTHOCHUTEIHHOW JUAIEKTPUUECKON
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 MOJsipHble ¥ HenousipHbie? Ka-
Kas Mexay HUMH pazHuua’? [1osicHUTh, Kak 3TO SKCIIEPUMEHTAIBLHO ONpeaesseTcs?

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

1) HapucoBatp 3aBUCUMOCTb HOJSIPU30BAHHOCTH OT BPEMEHM AJIS TOJIIPHOTO TUAIIEKTPU-
Ka C JIUIOJIbHO-PEIaKCAllMOHHBIM MEXaHU3MOM TMOJISPU3ALMH 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, KAKUE U TOYEMY MOSBIISIOTCS 3apsAabl B KOHICHCATOPE C
JTURIIEKTPUKOM, TMTOAKIIOYEHHOM K UICTOYHHUKY MTOCTOSIHHOTO TOKA.

4) Kak onpenensieTcss OTHOCUTEINIbHAS TUAJIEKTPUUECKasi TPOHUIIAEMOCTh?

5) V Kakux IUAJIEKTPUKOB OTHOCUTENIbHAS AUAJIECKTPUUECKas MPOHUIIAEMOCTh 3aBUCHUT OT
TeMneparypbl? MOXHO JIM HCKIIOUUTH 3Ty 3aBUCUMOCTh? IlOSICHUTB, KaKk 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 OOBSCHUTH 3aBUCHUMOCTh {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

HaMpsDKEHUs U TURJIEKTPUKA C YMCTO JTUIOIbHO-PEIaKCAIMOHHON NOJspU3aluei.

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

5) HapucoBaTbh 5KBUBAJIEHTHYIO CXEMY 3aMELICHHUS KOHJIEHCATOpa C MOJSPHBIM JIUAJIEK-
TPUKOM (ToJlaraTh HaJW4YME€ B JMIJIEKTPUKE DJIEKTPOHHOH YHOpPYyrol M  JUIONBHO-
penaKkcalMOHHOM MoJIIpU3aLun).

IIpoGoii razoo6pa3Horo audjekTpuka (peanusyercs B (opMe NPaKTUUYECKOH 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 NPOOOH B MMOCTOSIHHOM JIEKTpHUYe-
CKOM II0JI€ MOJIBEpraercs ra3000pa3Hblil JUAIEKTPUK B CUCTEME IEKTPOAOB MIVIA — IJIOCKOCTh
pa3IM4HON MOJSIPHOCTH.

+, | = - |

a) 6)

ConoctaBuTh NPOOMBHBIE HAIPSKEHUS pHC. (a U 0) U OOBACHUTH Pa3TUUUSL.

3) HapucoBaTh 1 00BSACHUTH 3aBUCUMOCTb JIEKTPUUYECKOH MPOYHOCTHU Ia3000pa3HOro au-
AIIEKTPUKA OT PACCTOSIHUS MEXY IeKTpoaaMu. ? [1osICHUTh Kak 3TO 3KCIEpUMEHTAIbHO Ompe-
nensercs’?

4) 3anmcath yCIIOBUE, MPU KOTOPOM JJIEKTPOH MOXKET HHHIIMUPOBATH MPOIIECC YIapHOM
VOHM3AINH.

5) HapucoBaTp 1 00BACHUTH 3aBUCUMOCTH 3JIEKTPHUECKON MPOYHOCTH Ta3000pa3HOTo Au-
AJIEKTPUKA OT JaBieHMs rasa. ? IIoSCHUTB Kak 3TO SKCIIEPUMEHTAIILHO ONPEEIAeTCs?

HccnenoBanue cBoiicTB MArHUTHBIX MATEPHAJIOB
1) HapucoBath 1 00BSACHUTH 3aBUCUMOCTb OTHOCHTEIBHON MAarHUTHOW MPOHHUIIAEMOCTH
dbeppomarneTrka ot Temneparypsl. ? [TosICHUTH Kak 3TO 3KCIEpUMEHTAILHO OIpeensiercs?

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

3) Uem 00ycnoBIIeH MAarHUTHBII MOMEHT aTroma?

4) Kakue mporeccsl IpoUCXOAiT B ¢heppoOMarHeTHKE NMpU €ro HaMarHWYMBaHUM BHEUTHUM
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 CONTPOTHUBIICHUS 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 Xo0e nposedeHus IKCnepuUmMenma:

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 CEOIICINEOM NOJIYNPOBOOHUKOG ABIAEMCA, KOMOPOe 603-
MOMCHO Onpedenums ¢ X00e nposedenusn IKCnepumMenma: ...
a) BBICOKAsI AJIEKTPOIIPOBOTHOCTb;
0) 3aBUCUMOCTb 3JIEKTPOIIPOBOIHOCTH OT BHEITHUX (PaKTOPOB;
B) CTOCOOHOCTH K MOJISIPU3AIUH.
6. Ocnosnoit eenuuunoll Xapaxkmepusylouwieii nRomepu 6 OUI1eKMpPUYecKux mamepua-
J1ax AGNAEMCA NPU 00PaAdOmMKe 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.




24

8. C yeenuuenuem uacmomsl npu npoeedeHuu IKCHEPUMEHmA OUINeKmpuiecKasn
HPOHUUAEMOCb NOTAPHBIX OUIIEKMPUKOE: ...
a) yBeIMUMBAETCs; 0) YMCHBINACTCS;  B) OCTACTCS HEM3MEHHOM.

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

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

VAV

6) c)




