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1 BBenenue

PaGouast mporpamMma u (OHJI OICHOYHBIX CPEICTB JUCIHMILTUHBI «JIEKTPOTEXHHUECKUE
MaTepuaibl U AIEMEHTHI AIEKTPOHHOW TEXHUKHW) COCTABIIEHBI B COOTBETCTBUU C TPEOOBAHUSIMU
(denepasbHOrO rocylapCTBEHHOTO O0pa30BaTENBHOIO CTAHAAPTA, YTBEPHKACHHOTO MPHUKA30M
Muno6puayku Poccuiickoit @eneparuu ot 19.09.2017 Ne 927, u ocHOBHOM NpodecCHOHATBHOM
00pa3oBarebHOM MpPOrpaMMbl MOJATOTOBKU «IIpOMBIIITIEHHAs! 3JIEKTPOHUKA» 110 HAMpaBICHUIO
noarotoBku «11.03.04 DneKkTpoHUKA U HAHORJIEKTPOHUKA.

[IpakTHueckasi MOArOTOBKA pealu3yeTcsi 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.

33.I[21‘-H/I JUCLHMITIIMHBI CDOpMI/IpOBaHI/IC HaBBIKOB BI)I60pa 1 MIPUMCHCHUS SJICKTPOTCXHUYCCKUX
MaTCpHaJIOB PA3JIMIHOI'O HA3HAYCHUA

OcuoBubie paznensl / | [IpoBogHUKOBBIE MaTepuabl: BBeaeHne u kiaccudukanus 3eKTpo-
TEMBI JUCLUIUIMHBI TEXHUYECKUX MaTepuanoB, OCHOBHbIE IEKTPO(U3NUECKHE CBOMCTBA
METaJIJIOB

JudiieKTpruYecKne MaTepHaJibl: DJIEKTPOIPOBOIHOCTb TUIEKTPUKOB,
[Monsipuzanus AuANEKTpUKOB, Jnanekrpuueckue norepu, [Ipodoit nu-
JJIEKTPUKOB

IHosrynpoBoHUKOBBIE MaTEPHAJIBI: DJIEKTPOIPOBOIHOCTD U (hrsmnue-
CKHE MPOLIECCHI B MOJIYIPOBOAHUKAX, TepMUdeckue 1 oNTo(hOTOdIIEK-
TPUYECKHUE SBIICHUS B ITOJIYIPOBOJIHUKAX

MarnutHble MaTepuaJbl: Knaccugukaius, OCHOBHbIE CBOICTBA U Xa-
PaKTEpUCTUKU MarHUTHBIX MaTEpUAIIOB, IloTepyn B MAarHUTHBIX Mare-
puanax

2 IlepeyeHb MUIAHUPYEMbIX Pe3yJIbTATOB 00yUeHHS N0 JMCHUILIHHE (MOAYJIIO0), CO-
OTHECEHHBIX ¢ HHAMKATOPAMH J0CTHKCHHUS KOMIICTeHIH I

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

Ta6m/1ua 1- KOMHCTCHI_[I/II/I W MHAUKATOPBI UX JOCTUKCHUA

Kon n naumenoBanue kom- | MunukaTopsl noctuxenus: | [lmanupyemsie pe3ynbTaThl 00y-
METEHUUN YEHUS [0 TUCLUIIINHE

O6menpodeccroHanbHbIE

OIIK-2 Cnocoben camoctosi- | OIIK-2.1 3naeT ocHOBHBIE | 3HAeT OCHOBHBIE CBOMCTBA U Xa-
TEJIEHO MTPOBOJIUTH SKCIIEPH- | METOJBI M CPECTBA TIPOBE- | PAKTEPUCTUKH IEKTPOTEXHHYE-
MEHTAJIbHbBIC UCCIICOBAHUS | IGHUS SKCIIEPUMEHTAIIb- CKUX U KOHCTPYKIITHOHHBIX MaTe-
Y HCIIOJIb30BaTh OCHOBHBIC HBIX UCCIIEIOBaHUM, CHC- pHAIOoB.

npruemMbl 00pabOTKU U MpeNl- | TEMbI CTaHIAPTU3ALUHN U Ymeet BBIOMpPATH MO CIIPAaBOYHU-




CTaBJICHUS MOTYYEHHBIX cepTuduKanym KaM MaTepualbl 1151 KOHKPETHBIX
JTaHHBIX OIIK-2.2 YMmeeT BoIOUpaTh | KOHCTPYKIIUH DJIEKTPOTEXHUYE-
CIOCOOBI ¥ CPEJICTBA U3ME- | CKUX YCTPOMCTB.

peHUil U IPOBOJUTH dKcre- | Bianeer HaBbIkaMu MPOBEICHUS
PUMEHTAJIbHBIE UCCIIE/IOBA- | CTAHJAPTHBIX UCHIBITAHUM 3JIEK-

HUS TPOTEXHUYECKUX MATEPUAIIOB
OIIK-2.3 Bnaneer cioco- | METOJlaMu UX pacueTa Jiisl IpuMe-
Oamu 00pabOTKH U TIpe- HEHUS B Pa3JINYHBIX JIEKTPOTEX-
CTaBJICHUS ITOJTYYCHHBIX HUYCCKHUX U BJICKTPOSHECPIreTUIC-

JAHHBIX U OIICHKU MOTpell- | CKUX YCTaHOBKaX.
HOCTH PE3yJIbTaTOB U3Me-
peHuit

3 MecTo AUCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JucuunnuHa «OJIeKTPOTEXHUYECKHE MaTepualibl U DJIEMEHTBl SJICKTPOHHOU TEXHHUKH
u3zydaercs Ha 1 Kypce, 2 cemecTpe.

JucuumnnuHa BXOAUT B cocTtaB Oioka 1 «/lucuumiuuel (MOAyNn)» U OTHOCUTCS K 0azo-
BOM YacCTH.

J711 0CcBOEHUS TUCIUILIMHBI HEOOXOUMbI 3HAHUS, YMEHHUS, HABBIKU M / HJIM OMBIT MpaK-
TUYECKON JesTeTbHOCTH, COPMHUPOBAHHBIE B IPOLECCE W3YYEHUS TUCIMIUINH / MPAKTUK:
«CpencTBa aBTOMAaTU3HPOBAHHBIX BBIYUCICHUI.

3HaHMs, YMEHUS W HABBIKH, COPMUPOBAHHBIC TIPH M3YUYECHUU TUCIUIUINHBI «DIIEKTPO-
TEXHUUYECKHUE MaTepuaibl U SJIEMEHTHI JIEKTPOHHON TEXHUKU», OyIyT BOCTpeOOBaHBI IIPU U3Y-
YEHUH MOCIEeNYIOMNX JUCHMILINH: «MeTposorus U TeXHUYECKUe n3MepeHus», «besonacHocTh
KUZHEJEATENLHOCTHY, «OCHOBBI TPOMBIIIIICHHONH aBTOMAaTUKH U POOOTOTEXHUKH.

JucuumuuHa «OJIEeKTPOTEXHUYECKHE MaTepUallbl U 3JEMEHTHI AJIEKTPOHHOM TEXHUKH»
YaCTUYHO peanusyeTcs B (popme mpakTUYecKo MOAroTOBKH. [IpakTuueckas mMOArOTOBKA Opra-
HU3YETCs MyTeM NPOBEIeHUs J1a00paTOPHbIX paldoT.

JucuumnnuHa «JeKTPOTEXHUYECKUE MaTepUAIbl M AJIEMEHTHI SJIEKTPOHHONW TEXHUKH» B
paMKax BOCHHUTATEIbHOW pabOTHI HalpaBjieHa Ha (popMUpoBaHUE y OOYYAIONIUXCS YMEHHS ap-
TYMEHTUPOBATh, CAMOCTOSITEILHO MBICIHTh, Pa3BUBAET TBOPYECTBO, MPOECCHOHATbHBIE yMe-
HUSL.

4 O0beM AUCHMILIMHBI (MOLYJI51) B 3a4€THBIX SAUHULAX C YKa3aHHEM KOJIN4YeCTBa
aKajgeMMYecKHMX YacOB, BbIIeJICHHbIX HA KOHTAKTHYI0 padoTy 00y4aromuxcs ¢ npenoaasBa-
TeseM (110 BHAaM y4eOHbIX 3aHATHIT) M HA CAMOCTOSAITEJIbHYI0 Pa00Ty 00y4Yarommxcst

OO6m1ast Tpy10eMKOCTh (00BhEM) TUCIUILIMHBI COCTABIISCT 4 3.€., 144 akan. yac.
Pacnipenenennie o6beMa JUCHUILTAHBI (MOJIYJIsI) TIO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-
JIEHO B Tabimiie 2.

Tabnuua 2 — O6beM IUCHUILTUHBI (MOIYJIS) IO BUJAM YUeOHbIX 3aHSATHIH

O0BEM AUCHUIUINHEI Bcero akanemu-
YEeCKHUX YacoB

OO0mmast TpyA0€MKOCTh TUCITUTUTUHBI 144

KoHTakTHasi ayiuTopHasi padoTa ody4yaommxcsi ¢ npenojaasareiem (mo | 12
BH/IaM y4eOHBIX 3aHSATHIi), BCEro




B ToM uncie:

3aHATHA JEeKIHOHHOTO TUMA (JICKIIMU W WHBbIC y4eOHbIC 3aHSITHS, MIPEIy-
CMaTPUBAOIINE PEUMYIIECTBCHHYIO Tiepeaady yueOHOH HHpOopMaIy Ie-
JIarOTHYECKUMH PAaOOTHUKAMU )

3aHSITHSI CEMUHAPCKOI0 THNA (CEMUHApbI, MPAKTUYECKUE 3aHITHS, MPaK-
TUKYMBI, JJaOOpaTopHbIe PadOThI, KOJUIOKBUYMBI M MHBIC aHAJOTHYHBIC 3a-
HSTHUS), B TOM YUCle B (hopMe MPaKTUIECKON MOJITOTOBKHU:

CamocrosiTesibHAsi padoTa 00y4aloIIUXCcsl 1 KOHTAKTHAasi padoTa, BKIIO-
Yarolas TPYIIOBbIE KOHCYJIbTAIMK, WHAWBHIYaIbHYIO PaboTy o0ydaro-
HIMXCS C MpernojaBaTesiiMU (B TOM UHWCIE€ WHIAUBUAYAJIbHbIE KOHCYIJIbTa-
[[UH); B3aUMOJICHCTBUE B DJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIHHON
cpele By3a

124

[TpomexyTouHas arTecTanus o0yJarmuxcs — JK3aMeH

5 Copepxxanue IMCUUILIHHBI (MO1YJISI), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jaesiam)
€ YKa3aHMeM OTBeICHHOI0 HA HMX KOJIHYeCTBA aKAIeMUYEeCKUX YaCOB M BU/0B Y4eOHOM

padoThI

Tabmuna 3 — CTpyKTypa B coiep>KaHue TUCITUTUINHBI (MOJTYJIS)

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

Jiep’KaHue Marepuaa 00Ty 00y4aroImuxcs ¥ TPYJOEMKOCTD (B 4acax)
KonrakTtHas pabora nmpenonasarens ¢ ooyqdato- | CPC
IAMHCS
Jlexuun Cemunapckue JlaGopaTopHsble
(mpakTHUYeCcKue 3a- 3aHATHUS
HSATHS)

IIpoBoAHMKOBBIE MATEPHAJIBI
Beenenue n kiaaccuukanus 1 10
3J1eKTPOTeXHUYEeCKHX MAaTepHuaIoB
OcHOBHbBIE YJ1eKTPOPHU3HIECKHE 1 2 30
CBOMCTBA METAJLIIOB

JndaeKTpuyecKue MaTepuaibl
DJIEKTPONPOBOIHOCTD TUIJIEK- 0,5 10
TPUKOB
Ionsipuzanms AUIJIeKTPHUKOB 0,5 2* 10
JudnekTpuyecKkue noTepu 0,5 10
IIpo6oii TM3IeKTPUKOB 0,5 2% 11

IToynpoBoaHUKOBbIE MATEPHAJIBI




DJIEKTPONPOBOIHOCTD U (pu3HUe- 0,5 10
CKHe MPOLecchl B MOJIYNPOBOIHH-
Kax

Tepmuyeckue u onTodoToINEK- 0,5 10
TpUYecKHe sIBJIeHUsI B MOJIYIIPO-
BOJTHMKAX

MarHuTHbI€ MaTepHaJibl

Kaaccudukanns, 0CHOBHbIE 0,5 12
CBOWCTBA U XapaKTePUCTHKH
MarHUTHBIX MAaTePHAJIOB

Ilorepn B MAarHUTHBIX MaTepua- 0,5 11
Jax
HUTOI'O no gucuuminne 6 6 124

* peanmuzyercs B popMe MPaKTUIECKOW MOATOTOBKH

6 BaeaynuTopHas caMmocTosiTe/IbHASI Pa00Ta 00y4aKOIMXCH M0 JMCHHUILIHHE (MOAY-
JI10)

[Tpu TuTaHUPOBAHMM CAMOCTOSTEIILHOM PaOOTHI CTYJCHTY PEKOMEHIYETCS PYKOBOJICTBO-
BaTHCsI CIETYIOIIUM PACIIPEICICHUEM YaCOB Ha CAMOCTOSTEIbHYIO paboTy (Tabnuia 4):

Ta6n1/1ua 4 — PCKOMCHI[yCMOe pacnpeaCICHUEC YaCOB Ha CaMOCTOATCIbHYHO pa60Ty

KoMIIoHeHTHI cCaMOCTOSITEIbHOM PadoThI KosanyecTBo yacoB
CamocTosTenbHOE U3yUEHNE TEOPETHUECKUX Pa3/IeoB Kypca 80

[Tonroroska PI'P 20

BeinonHenne n NOoAroToBKa K 3aIuTe 1abopaTopHON paboTh 24

HUTOT'O 124

7 OueHoYHBbIE CPeCTBA IJISl NPOBEACHHUS TEKYILIEr0 KOHTPOJISI ¥ MPOMEKYTOYHOM
arTecTalMy O0YYAKOIMXCH 10 AMCHUIIMHE (MOAYJII0)

@DOHJ OLIEHOYHBIX CPENCTB Ul MPOBENEHUS TEKYIIErO0 KOHTPOJS yCIIEBAEMOCTH M IIpO-
MEXYTOYHOM arTecTanyu npeacrasieH B [Ipunoxenun 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJaHUH WM WHBIX MaTepHasioB, HEOOXOIUMBIX IS
OLICHMBAHMSI PE3yJIbTAaTOB OOYyUEHHUS MO AUCHMILIUHE (MOJYJI0), MPAKTUKE XpaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BH/IE.

8 YueOHo-MeToaUYecKoe 1 MH(POPMANTMOHHOE O0ecTeyeHHe TUCIMIUIMHBI (MO1YJIA)

8.1 OcHoBHas nuTeparypa
1) Ipusanos, E.E. DnekrpomaTepuanoBeacHue [ DICKTPOHHBIN pecypc] : yaeOHOe moco-
6ue / E.E. IlpuBanoB; CTaBponoiIbCKHI rOCy1apCTBEHHBIN arpapHblii yHuBepcuTeT. — CTaBpo-
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nonb: ATPYC, 2012. — 196 c. // ZNANIUM.COM : anekTpoHHO-O0HOIMOTeYHAas cucTema. — Pe-
KUM goctyna: http://www.znanium.com/catalog.php?, orpanudeHHbIN. — 3arj. ¢ SKpaHa.

2) Hoeukor U.JI. MarepuanoBenenue. KOHCTpYKIIMOHHBIE U JIEKTPOTEXHUYECKUE MaTe-
puaibl. MaTepuabl U 2JIEMEHTHI AJICKTPOHHON TEXHUKH [ DJIeKTpoHHBIN pecypc] /Houkos U.JI.,
Huxapesa P.I1., Pomanosa T.C. - HoBocu6.: HI'TY, 2010. - 56 c. // ZNANIUM.COM : s5ek-
TPOHHO-OMOIMOTEYHas cuctemMa. — Pesxxum nmoctyma: http://www.znanium.com/catalog.php?, or-
paHUYEHHBIN. — 3ari. ¢ FKpaHa.

3)boropoaunkwmii, H.I1. Dnekrporexundyeckue matepuaibl: yuyeOHuK ays By3oB / H. I
Boropomunkuii, B. B. [laceiakoB, b. M. Tapees. - 7-¢ u3n., nepepad. u gorm. - M.: DHeproarom-
n3mat, 1985. - 305¢.

8.2 JlonmonHUTENbHAS TUTEpaTypa

1) [eixtur, B.B. DnexkrpomarepuanoBenenue. Teopust, 1ab0OpaTOpHBIA MPAKTHKYM:
yuebHoe nocobue st By30oB / B. B. IIeixtun, H. H. LlpikynoB. - Komcomonbck-na-Amype: W3-
B0 KoMcomoibckoro-Ha-Amype roc. TexH. yH-Ta, 2003. - 127c.

2)CripaBOYHHK T10 3JEKTpOTeXHHYecKnM MaTepuanam: B 3 T. T. 2 / moxg pex. FO.B. Ko-
pHIIKOTO [U Ap.]. - 3-€ u3A., nepepad. - M.: Dueproaromusnart, 1987. — 464 c.

3) CrpaBoYHUK 1O IEKTpoTexXHUYeckuM Marepuanam: B 3 T. T. 3 / mox pen. FO.B. Ko-
pHIIKOTO [U Ap.]. - 3-€ u3A., nepepad. - M.: Dueproaromusnar, 1987. — 727 c.

4) IlenebpoBckuii 10.B. MatepuanoBenenue Ui 3JCKTPHUKOB B BOMPOCaX M OTBETAX
[Onextponnbiii pecypc] / ULenebposckuit HO.B. - Hosocu6.: HI'TY, 2016. - 64 c. //
ZNANIUM.COM: 3JIEKTPOHHO-0MOINOTEYHAs cuUcTema. — Pexum JIOCTyTA:
http://www.znanium.com/catalog.php?, orpannueHHBIN. — 3ari. ¢ FKpaHa.

8.3 Meronnueckue yka3aHus 1Js CTYAEHTOB 110 OCBOEHHUIO JTUCLUILINHBI

W3ydeHne AUCUMILTUHBI «DNEKTPOTEXHUYECKOE MAaTEPUAIOBEIEHUE» OCYILECTBISETCS B
MIPOIIECCE ayIUTOPHBIX 3aHATUN M caMOCTOsITeNIbHOU padoThl cTyaenTta (CPC). AynuropHbie 3a-
HATHUS IPOBOJATCS B popme JeKIuil 1 1a00paTOPHBIX 3aHATHI. Pa3ensl IUCIUIUIMHBI CIeayeT
U3y4aTh IOCJIEN0BAaTENbHO, HauuHas ¢ nepsoro. Kaxnelii pasnen, gopmupyer HeoOXoaumbie
YCIIOBUS AJIS CO3AAHUS CUCTEMHOIO IIPEICTABICHUS O IPEAMETE JUCLUTUINHEI.

CamocrosrenbHas paboTa sBisgeTcs Hanbosee NpoAYKTUBHOM (opMoii 0Opa3oBaTenbHOM
U M03HABATENbHOM JEATeNbHOCTH cTyeHTa B nepuo ooydyenus. CPC nHanpaBneHa Ha yriayoie-
HUE U 3aKpeIUIeHHE 3HAHUM CTyJeHTa, pa3BuTHE NpakTtuiyeckux ymeHuid. CPC Bkitouaer ciie-
JyIOLIe BUIBI paboT:

— paboTy ¢ JEKIMOHHBIM MaTEepHalIOM, ITOMCK U 0030p JIUTEpaTyphl U IEKTPOHHBIX HC-
TOYHUKOB WH(OPMALINY;

— OIEPEKAIOIYIO CAMOCTOSITENIbHYIO paboTy;

— BBINIOJIHEHHE U 0(OpMIIEHHE PacYeTHO-TPaUIECKOT0 3a/1aHus;

— U3y4€HHUE TEM, BHIHECEHHBIX Ha CAMOCTOSITENIbHYIO POPAOOTKY;

— IIOJrOTOBKY K MEPONPUATHUAM TEKYILLEr0 KOHTPOJIS;

— MOJrOTOBKY K MPOMEKYTOYHON aTTeCTalluu (3K3aMeHY).

CryneHTy HE0OX0AMMO YCBOUTH U 3alIOMHUTH OCHOBHBIE TEPMUHBI, TIOHATHUS U UX OIpe-
JIEJIeHNUs, TIOJIXO/Ibl, KOHIIETIIIMA U METOTUKH.

KoHTponbs caMocTosITeIbHOM pabOThl CTYAEHTOB M KAayeCTBO OCBOEHHUS JAMCLUIUIMHBI
OCYIIECTBIISIETCS TOCPEICTBOM:

— IUCKYCCUU U BEIOOPOYHOTO ONPOCa CTYIEHTOB Ha JICKIIMOHHBIX 3aHATHUSAX;

— 3alUTHI JJAOOPATOPHBIX padoT;

— BBINIOJTHEHUS U 3aILUTHl PACYETHO-TPapUUECKOro 3aJaHHs;

— JK3aMeHa.

Texylmuil KOHTPOJIb KaueCTBA OCBOEHUS OTIENIbHBIX TEM JUCLUIUINHBI OCYLIECTBIIAETCS
Ha OCHOBE PEUTHMHIOBOM CHUCTEMBbI. DTOT KOHTPOJIb OCYHIECTBIISIETCA B TEYEHUE CEMECTpa M Ka-
YeCTBO YCBOCHHsI MaTepuasia (BBIMOJIHEHUS 3a/laHMsI) OLEHUBAETCs B Oayljlax, B COOTBETCTBUU C
TadIuIEen 5.
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[TpomexyTouHas arrectanus (3K3aMeH) MPOU3BOIUTCS B KOHIIE CEMECTPa U TaKXKe oIle-
HUBaeTcs B Oayuiax. DK3aMEeHalMOHHBINA OUIIET BKIIIOYAET B ce0sl Ba TEOPETUUECKHUX BOMpOCa.

W TOTOBBIN pEHTHHT ONpenenseTcss CyMMHUPOBAaHUEM OalsIOB TEKYIIEH OLIEHKU B TCUCHHE
cemecTpa U 0aioB, MOJTYYEHHBIX HAa MPOMEXKYTOUHOI aTTecTalli B KOHIIE CEeMecTpa IO pe-
3yJbTaTaM 3K3aMeHa. MakcuMallbHBIA Oail TEKYyLIEro KOHTPOJsS cocTaBiser 65 6amioB, mpo-
MEXYTOYHOHM aTTecTanuu (3K3amMeH) — 35 0a/uioB; MakKCHMaJbHBIH WUTOTOBBINM pedTuHr — 100
OaiioB. OLEHKE «OTJIIMYHO» COOTBETCTBYET 64-75 0amioB; «xopomo» — 57-63; «y10BIETBOPU-
TenpHO» — 49-56; MeHee 49 6aIoB — «HEYOBJICTBOPUTEIHLHO.

8.4 CoBpemenHble npodeccuoHanbHble 0a3bl JAHHBIX U UH(OPMAIIMOHHBIE CIIPABOYHBIC
CUCTEMBbI, UCIIOJIb3yEeMbIE MPU OCYIIECTBIECHUU 00pa30BaTEIHLHOrO MPOoLIecca MO AUCIUILTUHE

1 DnekTponno-6ubaroTeunas cuctema ZNANIUM.COM - http://www.znanium.com

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

3 NndopmannonHo-cripaBoyHas cucreMa «KOHCYIBTaHT TUTFOCY.

8.5 ITlepeuenp pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «HTepHeT»,
HEOOXOUMBIX JIJI1 OCBOEHUS AUCLHUIUIMHBI (MOIYJIs)

1 DOnextpoHHble WH(OPMALMOHHBIE pPeCcypchl M3laTenbcTBa SpringerSpringerJournals
https://link.springer.com.

2 EnuHoe OKHO AOCTYyIa K 00pa3oBaTeIbHbIM pecypcam // DIeKTpOHHBIH pecypc [Pexum
noctyma: cBoboaubIi] http://window.edu.ru.

3 DIIeKTpOHHBIN MOpTall HAyYHOM JauTepaTypsl http://www.elibrary.ru.

8.6 JIutieH3noHHOE ¥ CBOOOIHO PacIpOCTPAHIEMOE MMPOTpaMMHOE 00eCIIeYeHHE, NCTIOIb-
3yeMoe MU OCYLIECTBICHUH 00pa30BaTeIbHOTO Mpoliecca Mo TUCIUIUINHE

Tabmuna 5 — [lepeyeHp UCTIONB3yEeMOT0 IPOTPAMMHOTO 00ECTIeUSHHSI

Hanmenosanwue I10 PexBusuthl / YCJIOBHUA UCIIOJIb30BAHU A

MicrosoftimaginePremium | Jlunien3uonHsiii torosop AD223 Ne008/65 ot 11.01.2

OpenOffice CBoOoHAas TUIEH3US, YCIOBHS UCTIOIB30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-TIEATOTHYECKHE YCI0BUS

Opranuzanus o0pa3oBaTeIbHOIO MPOLEcca perjaMeHTupyeTcs y4eOHbIM IJIAHOM M pac-
MUCaHUEeM y4eOHBIX 3aHATHH. SI3bIKk 00ydeHus (mpenonaBaHus) - pycckuid. J{ins Bcex BUAOB ay-
JUTOPHBIX 3aHATUN aKaJeMUYECKUI Yac YCTaHABIMBAETCS MPOJODKUTEIBHOCTBIO 45 MUHYT.

IIpn dopmupoBanuu cBoel MHAMBUAYaJIbHON 00pa3zoBaTeNbHON TpaeKTOpHH 00yuaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U NMPO(ECCHOHATBHBIX MOJY-
JIel, OCBOCHHBIX B IMPOIIECCE MPEANIECTBYIONMET0 00yYeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJaronie-
rocsi OT HEOOXOMMOCTH UX MTOBTOPHOTO OCBOEHHUS.

9.1 OOpa3oBaresibHbIE TEXHOJOTHU

VY4ebHbIil npoliecc MpH NMPernoAaBaHuu Kypca OCHOBBIBAETCS HAa WCIOJIb30BAHUU TPAaH-
IIUOHHBIX, NTHHOBAIIMOHHBIX M WH(OPMAIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH. TpaaunnoH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOTUU MPEACTABICHbI JEKIMSIMA U CEMUHAPCKUMU (ITPAKTUYECKU-
MH) 3aHATHSAMH. IHHOBaiMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH UCIIONB3YIOTCS B BUIE HIHPO-
KOTO IIPUMEHEHUS aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM NpoBeieHus 3aHatuil. MHdopmarmonasie
00pa3oBaTeNbHBIC TEXHOJOTUU PEATM3yIOTCd MyTeM aKTHBH3ALUH CaMOCTOSTEIBHOW pabOTHI
CTYACHTOB B MH(OPMAIIMOHHON 00pa3oBaTelbHOM cpere.



http://www.znanium.com/
https://link.springer.com/
http://window.edu.ru/
http://www.elibrary.ru/

9.2 3aHATHA JeKIMOHHOI'0 THIIA

JIeKMOHHBII Kypc MpennoiaraeT CUCTEMaTU3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOI0 IJIaHa.

Ha mepBoii iexium gekTop 0053aH NpeaynpeanTh CTYICHTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy y4eOHUKY (yuyeOHUKaM, y9eOHBIM TOCOOHSIM) OyIeT MPOYUTaH Kypc.

JIeKIMOHHBIN Kypc MOJDKEH JaBaTh HaMOONbIINK 00beM MH(OpMAaLUN U 00eCreynBaTh
Oouiee TIIyOOKOE MMOHMMaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEMEHH,
94eM 3T0 TpeOyeTcsi OOJBIIMHCTBY CTYCHTOB Ha CAMOCTOSTEIbHOE H3yYCHNE MaTepHaa.

9.3 3aHsATHS CEMMHAPCKOI0 THIIA

CeMMHApCKUE 3aHATHS MPECTABIAIOT COO0H eTaIM3aLHUIo JIEKIIHOHHOTO TEOPETUUECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca H OXBAThIBAIOT BCE OCHOBHBIC Pa3/IeIbl.

OcHoBHO# (hopMOHi TIPOBENICHHSI CEMUHAPOB SIBIISIETCA 00CYXIeHUEe Hanboee mpolieM-
HBIX M CJIOKHBIX BOIIPOCOB IO OT/EIBHBIM TEMaM, a TaKkKe pa30op MpUMEpPOB U CUTYalUi B ay-
JAUTOPHBIX YCJIOBHAX. B o0s13annoCcTH npenoaaBaTejid BXOOAT: OKa3aHUC MeTOI[I/I‘ICCKOﬁ oMo
¥ KOHCYJIbTHPOBAHHE CTYCHTOB 10 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

- OTBETHI Ha BONPOCHI, IIpeIaraeMble MPero1aBaTelieMm;

- y4aCTHE B JUCKYCCHUAX;

- BBIITOJTHEHUE MTPOCKTHBIX U MHBIX 33J[aHUi;

- aCCHCTUPOBAHHE MPEIOIaBATEIIO B TIPOBEICHUH 3aHSATHIA.

OtBeT 0JDKEH OBITH ApTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPIKATh
CCBIJIKHM Ha UICTOYHHKU.

Jloknazapl U ONIIOHMPOBAHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIAJAECHUS TEOPETHUECKUM
MaTepHajoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHue 3aJ]aHUi, BBIOJHEHHBIX Ha CEMMHAPCKOM 3aHITHUH, BXOJIUT B HAKOIJICH-
HYIO OLIEHKY.

9.4 CamocrosTeapHasi padoTa 00y4aromuxcs 1Mo JMCHUILIHHE (MOAYJII0)

CamocrodrenbHas paboTa CTyAEHTOB — 3TO IPOLECC aKTUBHOIO, LIEJIEHAIIPABICHHOIO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HaHUH, yMeHUi 0e3 HEemoCpeICTBEHHOI0 y4JacTusi Impernojia-
BaTelsl, XapaKTEepU3YIOIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOI pe3ysbTaToB AESATEILHOCTH 00yUaroIerocs.

Lenu camocTosTENbHOM pabOTHI:

- CUCTEMATH3alMsl U 3aKPEIJICHUE TIOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U IPAKTHUECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIliipeHne TEOPEeTHUECKUX 3HaHUH;

- (popMUpOBaHUE YMEHUN HCIOJIb30BATh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIHUIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEHN, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpraHM30BaHHOCTH,

- (hopMHpOBaHHE CaMOCTOSITENILHOCTH MBIIUIEHUS], TBOPUECKOW MHUIIMATHUBBI, CIOCOOHO-
CTEH K CAaMOPa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIN3aliy;

- pa3BUTHE UCCIIEIOBATENLCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrodTenbHas padoTa MOXKET OCYLIECTBISATHCS MHAUBHIYAIbHO WM TPYNIAMH CTY-
JICHTOB B 3aBUCHUMOCTH OT LI€JIH, 00BEMa, YPOBHS CIIOKHOCTH, KOHKPETHONW TEMAaTHKU.
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TexHoIOTHS OpraHU3aIK CAMOCTOSTEILHON pabOThl CTYJACHTOB BKIIOYACT MCIOJIB30Ba-
HUE HUHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

Kontponb pe3ynbTaToB BHEAYAUTOPHOM CAMOCTOSITEIBHOM pabOTHI CTYJIEHTOB MOXKET
MIPOXOJNTHh B MUCbMEHHOM, YCTHOHN MJIM CMEIIaHHOU (hopme.

CTyneHThl JOJDKHBI TOIXOIUTh K CaMOCTOSTENbHOW paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUsI U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUM, BHIPAOOTKE €IMHCTBA B3IJIAIOB Ha
OTJICIbHBIC BOMIPOCHI Kypca, IPHOOPETEHUS ONPEICIICHHBIX HABBIKOB M MCIIOIB30BaHUS MIpodec-
CUOHAJILHOW JIUTEPaTypBHI.

9.5 MeToanuyeckune ykazaHus JJIs1 00y4AIOIMXCS M0 OCBOEHHU IO M CIIAIJINHbI

[Tpu M3yd4eHun AUCHUILTHHBI 00yYarOIUMCS IIeTIECO00Pa3HO BBIMOJIHATH CIEAYIOIINE pe-
KOMEHALNH:

1. U3ydyenue yueOHON JUCHMILIMHBI JOJIKHO BECTUCh CUCTEMATHUECKH.

2. Ilocne n3yuyeHust Kakoro-imbo pasjena 1o yueOHUKY MM KOHCHEKTHBIM MaTepuajiam
PEKOMEHIYETCS 10 NaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMHUHBI, OIIPEACIICHHUS, TIOHATUS pa3ze-
na.

3. Ocoboe BHUMaHHE CIIEyeT yJAeTUTh BHITOJHEHUIO OTUYETOB 110 MPAKTHUECKUM 3aHITH-
SM ¥ UHJMBHlyalbHbIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENbHYIO paboTy.

4. Bcs TemaTrKa BOIIPOCOB, U3Y4aE€MbIX CaMOCTOSITENIBHO, 337a€TCs Ha JIEKUUAX Mperno-
naBaresneM. MM jke 1aroTcs HCTOYHHMKH (B MEPBYIO Oouyepe/ib BHOBb U3/IaHHBIE B IIEPUOIUUECKOM
Hay4yHOW JuTepaType) Juist 0oJiee 1eTalbHOI0 MOHUMAHUS BOIIPOCOB, 03BYUEHHBIX Ha JIEKIUH.

IIpu camocTosTeNEHON MPOPAabOTKE Kypca 00yUyaroIMecs JOJIKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPEeNICHHSI U (haKThI;

- MOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATHM MaTepuas U JOIOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOU TeMe JIMTepaTyphl;

- U3Y4YUTh PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABIATH TE3UCHI, aHHOTAL[UU U KOHCIIEKTBI
HanOoJiee BAXKHEIX MOMEHTOB;

- CAMOCTOATEIBHO BBINOJIHATD 3a1aHKs, AHAIOTUYHBIE PEIaraéMbIM Ha 3aHATHAX;

- HCII0JIb30BAaTh ISl CAMOIPOBEPKHU MaTepralibl JOHIA OLIEHOUHBIX CPEJCTB.

10 Onucanne MaTepHaJbHO-TEXHMYECKOro odecnedeHusi, He00X0UMOro VIS 0CYy-
1IeCTBJIeHUs] 00Pa30BaTEIbHOIO NIPOLECcca 10 JUCHUILINHE (MOAYJII0)

10.1 YueOHo-1a00paTopHOE 000pyAOBaHUE

Tab6muia 6 — [lepeuens o6opynoBaHus Jab0paTOpUn

Aynmutopus | Haumenoanue aynutopuu (Jia- | Mcnonbszyemoe o0opyioBaHue

OGopaTopun)
302/3 Jlaboparopus anekTpomarepua- | JlabopaTopHbIe CTSHIBI IS HCCIICA0BAHNN
JIOBEJICHHS CBOWCTB 3JICKTPOTEXHHUUECKUX MaTEPHAIIOB U

IPOLIECCOB B HUX.

10.2 TexHuueckue M JIeKTPOHHBIE CPeCTBA 00y4eHHA

[Tpu npoBeeHNH 3aHATUN UCIIONIB3YETCS ayAUTOpHsI, 000pyIOBaHHAs TPOEKTOPOM (CTa-
IIMOHAPHBIM WJIM NEPEHOCHBIM) JUIsl 0TOOpaskeHus mpe3eHTanuii. Kpome Toro, npu nmpoBeaeHuu
JIEKIUH U TPAKTHYECKUX 3aHATUN HEOOXOIUM KOMIIBIOTEP C YCTAHOBJIEHHBIM Ha HEM Opay3epoM
U IPOTPaMMHBIM 00€CIIeYeHUEM [Tl IEMOHCTPAIMK IPE3eHTAIUH.
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11 HNuble cBeneHus

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

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

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

B cootBeTrcTBUUM ¢ MeToAMUEeCKUMHU pekoMeHaanusIiMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce Mpearnoiaraetcsi UCIOIb30BaTh COIMATLHO-aKTUBHBIE U ped-
JIEKCUBHBIE METObl 00YUYEHMsI, TEXHOJOTUU COLIMOKYJIBTYPHON peadminuTaluu ¢ Lelblo OKa3a-
HUS TIOMOIIIM B YCTAaHOBIICHUH IOJIHOIICHHBIX MEXIMYHOCTHBIX OTHOILLIEHUH C APYTUMU CTYCH-
TaMH, CO3JJaHUU KOM(POPTHOTO MCUXOJIOTHIECKOTO KIMMaTa B CTyaeHuecKoi rpynme. [Togbop u
pa3paboTKa y4yeOHBIX MAaTepUANOB MPOU3BOMATCS C YUYETOM IMPEAOCTABICHHS MaTepualia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BU3YaIbHOW, C WCIOJB30BAHUEM CIICIHATBHBIX TEXHUYCCKHX
CPEICTB U MHPOPMAIIIOHHBIX CUCTEM.

OcBoenue nucuuiuivHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCNOIb30BaHUEM CPEICTB
o0OydeHus 00ILero u crenrualbHOro Ha3HaueHus (MepCOHATBHOTO U KOJUIEKTUBHOTO HCIOJB30-
BaHus). MarepuaibHO-TEXHUYECKOE 0OecleueHne MpeaycMaTpuBaeT NpUCIOCOOIeHUE ayUuTo-
puil k Hyxz1am imn ¢ OB3.

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

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

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

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

CryaeHTamM ¢ MHBQJIUIHOCTHIO YBEJIMYHBAETCS BPEMs Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BOMPOCHL. JIJi TakKUX CTYIEHTOB IMpeaycMaTpuBaeTcsl AOCTYyMHas Gopma mpeaocTaB-
JIEHUs] OTBETOB Ha 3a/laHusl, 8 UMEHHO:

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

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

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

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



[Tpunoxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

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

- Hampapnenne moaroroBku

11.03.04 DnexkTpoHHKa U HAHOAJIEKTPO-
- HUKa 1

Hamnpasnennocts (npoduine) oOpa3zoBarenbHOM Tpo- | [IpombliieHHAs AIEKTPOHHUKA

I'paMMBbI

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

Tox Havana oAroToBKH (10 y4eOHOMY IIIaHy)

| ®opma 00yueHust

- TexHosorust 00y4eHus

Kypc Cemectp

Bun npomexyTouHOM arTecTauuu

ObecneunBaroiiee moaApasaesiecHue

DK3aMeH

Kadenpa «3nexrpomexaHuka»
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1 [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00YUYeHHS MO0 JUCUHUILIMHE (MOIYJII0), CO-

OTHECCHHBIX ¢ HHIUKATOPaAMHU NOCTUKCHUSA KOMIIeTeHIInii

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX JTOCTHXKCHHS

Ko n HaumMeHoBaHuE KOM-
METEHINU

Nuaukaropel AOCTUKEHUS

[TnarupyemMble pe3ynbTaThl 00y-
YEHUS [0 JUCIUILIHE

O6menpodeccrnoHanbHbIE

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

OIIK-2.1 3HaeT OCHOBHBIE
METO/IbI M CPEJICTBA TIPOBE-
JICHUSI KCTIEpUMEHTAIIb-
HBIX MCCIICIOBAHMI, CHC-
TEMBbI CTaHJAAPTU3ALUU 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 MOTPel-
HOCTH Pe3yJbTaTOB U3Me-
peHui

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

YMeeT BEIOMPATH 110 CITPABOYHH-
KaM MaTepuabl 11 KOHKPETHBIX
KOHCTPYKIUH 3JIEKTPOTEXHUYE-
CKHMX YCTPOMCTB.

Bianeet HaBbIKaMu MPOBEICHUS
CTaHJAPTHBIX UCIIBITAHUM JJICK-
TPOTEXHUYECKUX MaTEpPUAIOB U
METOJaMH MX pacdera sl IpuMe-
HEHUS B PA3JIMYHBIX AJIEKTPOTEX-
HUYECKUX U AJIEKTPOIHEPTreTHYe-
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
CTOSATEIHHO MPOBOJAUTD BBITNIOJTHEHUS 3a/1aHUS
DKCIIEPUMEHTAJIbHBIE UC-
CJIETOBaHUS U UCIIOJIb30-
BaTb OCHOBHBIE TPUEMBI
00paboTKH U MpeCTaB-
JICHUS TIOJYYEeHHBIX JIaH-
HBIX

Paznensr 1-3 OIIK-2 Cniocoben camo- | 3amura nabopa- | ApryMEHTUPOBAaHHOCTb
CTOSATEIBHO MTPOBOJUTD TOPHBIX paboT OTBETOB, JIOCTOBEPHOCTH
AKCIIEPUMEHTAJIbHBIE UC- pe3yJIbTaTOB 3KCIEPHU-
CJIETOBaHUS U UCIIOJIb30- MEHTOB, 00paboTKa Mmoy-
BaTb OCHOBHBIE TPUEMBI YEHHBIX JTaHHBIX
00pabOTKH U Mpe/ICTaB-
JIEHUs NIOJY4YEeHHBIX J1aH-
HBIX




14

Pasnemnsr 1-4

OIIK-2 Cniocoben camo-
CTOSITEIIEHO MTPOBOJIUTH
IKCIIEPUMEHTAIbHBIC UC-
CJICZIOBAHUS M UCTIOJIB30-
BaTh OCHOBHBIC TPUEMBI
00paboOTKH U TIPe/ICTaB-
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 IpejacTaB-
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 AeATeIbHOCTH, XapaKTepu3yomue npouecc popmMupo-
BAHHUSA KOMIIETEHIMIA

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

IJIMHBI (Tabsmma 3).

Tabmuua 3 — TexHoJornyeckas kapra

HaumenoBanue | Cpoku Bpl- | Ikaja oune- Kpurepun onenuBanns
OLICHOYHOI0 MOJTHeHU S HUBaHUSA
CcpeAcTBa
3 cemectp
IIpomexyTouynas arrecranus B popme «IK3aMeH»
PI'P 16 nenens 15 15 GansioB - CTYJIEHT MPaBUIBLHO BBITIOTHUI

3aganre. Iloka3an oOTIMYHBIE BIIaACHUS
HaBBIKAMM NPUMEHEHHMS MOJTYyYEHHBIX 3Ha-
HUN M yMEHUH NpH pelIeHuu mpodeccuo-
HaJbHBIX 3a7a4 B paMKax YCBOCHHOTO
yuebHoro marepuana. OTBETHI Ha Bce J0-
MOJTHUTENIbHBIE BOITPOCHI HA 3aIUTE.

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

5 6ayyIoB - CTYACHT BBIMOJHWII 33/IaHHE C
CYIIECTBEHHBIMU HETOYHOCTsIMH. [lokazain
YIOBJIETBOPUTENHHOE BJIaJICHUE HABBIKAMH
MIPUMEHEHHUSI MOJYyYEHHBIX 3HAHUU U yMe-
HUW TpU perieHuu MpodecCHOHATBHBIX
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3a/1a4 B paMKaxX YCBOGHHOTO y4eOHOro Ma-
tepuana. llpu oTBeTax Ha JOMOJHUTEINb-
HBIC BOIIPOCHI HA 3aIUTE OBLIO JOITYIICHO
MHOT'0 HETOYHOCTEH.

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

3ammra Jabopa-
TOPHBIX paboT

16 menens

35

35 GamnoB — CTYIEHT IMOKazal OTJIUYHBIC
HAaBBbIKU IPUMEHEHUS MOJYyYEHHBIX 3HAHUI
U YMEHUH Mpu peuieHuH MnpodeccroHalb-
HBIX 33/J]a4 B paMKax YCBOEHHOI'0 y4eOHOTo
MmaTepuana.

30 GayyoB — CTYAEHT MOKa3all XOpOIIUe
HaBBbIKU IPUMEHEHUS NOJYyYEHHBIX 3HAHUU
U YMEHUH Mpu peuieHuH MnpodeccroHalb-
HBIX 33/]1a4 B paMKax yCBOEHHOI'0 y4eOHOro
MmaTepuana.

25 OamnoB — CTYAGHT IOKa3al YJOBJe-
TBOPUTEJIBHOE BIIAJICHUE HABBIKAMU IIPHU-
MEHEHHMs TOJYyYEHHBIX 3HAHUM U YMEHHU
IpU peleHUH NpopecCHoHaIbHBIX 33/1a4 B
pamMKax YCBOEHHOI'O yueOHOro MaTepuasa.
10 GanyoB —CTYI€HT MPOAEMOHCTPUPOBAT
HEJ0CTaTOYHBIA YPOBEHb BIAJICHUS yMe-
HUSMH U HaBbIKaMU IIPHU PELIEHUU TIPO-
(heccuoHaIBHBIX 3a7a4 B paMKaX yCBOEH-
HOTo y4yeOHOro MaTepuaa.

TecTtupoBanue

16 nenens

15

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

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

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

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

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

Texkyuuii KOH-
TPOJIb:

65 OatoB

DK3aMeH

17 nenens

35

35 Ga/IoB - CTYIEHT MPAaBUIBHO OTBETHII
Ha TeopeTuyeckue Bonpockl Ouiera. [Toka-
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3aJ1 OTJIMYHBIC 3HAHUS B PAMKaX yCBOCHHO-
ro ydeOHoro matepuana. OTBETHJI Ha Bce
JIOTIOTHUTEILHBIC BOTIPOCHI.

30 GaiIoB - CTYIEHT OTBETUJ HA TEOPETH-
YECKHE BOIPOCHl OmiieTa ¢ HEOOIBIIMMHU
HeTovHOCTsIMU. [Tokaszan xopouiue 3HaHUS
B paMKaX YCBOCHHOT'O Y4eOHOTO Marepua-
na. OTBeTws1 Ha OOJBIIMHCTBO JIOTIOTHH-
TEJIHBIX BOIIPOCOB.

20 GayyIOB - CTYIEHT OTBETHJI HA TEOPETH-
YECKUE BOIPOCH OWJIETa C CYIIECTBEHHBI-
MU HeToYHOCTsIMU. [Tokaszan ynoBieTBopH-
TEJIbHbIC 3HAHHWS B paMKax YCBOCHHOTO
yueOHOro Matepuaina. [Ipu oTBeTax Ha J0-
TIOJTHUTEIIBHBIE BOMPOCH OBUIO JOIMYIIEHO
MHOT'O HETOYHOCTEM.

10 GayIoB -IIpH OTBETE HA TECOPETUYECKUE
BOIPOCHI OWJIETA CTYICHT MPOJACMOHCTPH-
pOBal HEIOCTaTOYHBIM YPOBEHb 3HAHUM.
[Ipu oTBeTax Ha JOMOJHHUTEIHHBIC BOIPO-
Chl OBUIO JIONYIIEHO MHOYECTBO HEIpa-
BUJIBHBIX OTBETOB.

(0 6ayIOB — OTCYTCTBYIOT OTBETHI Ha TEOpE-
TUYECKHUE BOIPOCHI OMIIeTA.

JK3aMeH: 35 OaiuioB

HUTOIO: 100 6atoB

Kpurtepuu oneHKu pe3y/1bTaToB 00y4eHHs 10 JMCHHUILIMHE:

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

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

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

85 — 100 % oT MaKCUMaJIbHO BO3MOKHOM CYMMBI OAIIJIOB — «OTIMYHOY» (BBICOKUH (MaKCHUMallb-
HBII) YPOBEHD)

3 TunoBbie KOHTPOJILHBIC 32/IaHNS WJIM HHbIC MATEPHAJIbI, HEO0XOAUMBbIE 1JIsI
OLICHKH 3HAHUI, YMEHH I, HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH, XaPAKTEPU3YIOLIHe
npouecc popMupoBaHHsl KOMIIETEHIHMI B X0/1e 0CBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

KoHTpoJibHbIE BONIPOCHI K IK3aMeHY

O6mas kmaccuuKaIus MEKTPOTEXHUIECKUX MATEPHAIIOB.

DEeKTPONPOBOAHOCTh AUINEKTPUKOB. OCHOBHBIE MOJI0XKEHUSI.

Knaccuukanust MarHUTHBIX MaTepHasoB.

DJEeKTPONPOBOIHOCTH Ta30B.

[Tporiecc HaMarHMYUBaHKSI 1 MAarHUTHASI IPOHHUIIAEMOCTb.

Kak sxcnepruMeHTaIbHO ONpeesnsieTcs AIeKTPOIIPOBOIHOCTD KUIKUX AUIIEKTPHKOB.
HamaranunBanue deppo- u pepprMarHeTHKOB NMEepeMEHHBIM MarHUTHBIM ToeM. Kpu-
Basi HAMAarHUYMBAHUS.

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

NoakowhE

©
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10. Kak skcriepuMEHTaIbHO ONpENeNsieTcsl 3aBUCUMOCTh tgd OT TeMIlepaTypbl U YacTOTHI
IPU AUIOJIBHO-PETAKCALIMOHHON MOJIpU3aLIUY.

11. Pe3onaHcHas moasipu3aiius.

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

13. IIpouecc nepemarunuuBanus. Iletss rucrepesuca.

14. TenmoBo# poOOH.

15. TennonpoBogHOCTH MeTauioB u 3pdext TepmoIJIC.

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

17. KprornpoBoauMoCTh U CBEPXIIPOBOJAUMOCTD.

18. DnekTpoHHas MONSIPU3AITHSL.

19. IToBepxHOCTHBIN 2P PEKT B MPOBOJHUKOBBIX MaTepraliax.

20. MoHHas ronspu3anus.

21. TloTepu B MarHUTHBIX MaTepUaNIax.

22. VIoHHO-penaKkcalMoOHHas MOJISIpU3aLiysl.

23. Ddpdext Xomna.

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

25. 3aBUCUMOCTb 3JIEKTPOIPOBOIHOCTH PUMECHOTO HOJIYIIPOBOJAHUKA OT TEMIIEPATYphI.

26. JInrmonpHO-peaKCauOHHAs MTOJIIPU3aITHL.

27. Iusnextpuueckue morepu. OOmIe moHsITHSI.

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

29. P —N nepexon.

30. DeKTpoHHO-peNnaKcalMoHHas MOJSpU3aLus.

31. MurpanuoHHas TOJISAPU3ALINS.

32. BAX nosynpoBoOAHHUKA.

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

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

35. DIEeKTPOIIPOBOIHOCTH TOIYIIPOBOIHHUKOB.

36. Camorpon3BoJjibHas (CIIOHTaHHAS) HOJISPU3ALINS.

37. Kinaccudukays mpoBOIHUKOBBIX MaTEPHAIIOB.

38. IIpo06oii ra3000pa3HOTo IUAIIEKTPHKA.

39. 3aBUCUMOCTh MArHUTHOW MTPOHHUIIAEMOCTH OT BHEITHUX (PaKTOPOB.

40. Kak 5KCIepUMEHTAJIHO OIpPENeNseTCcs] 3aBUCUMOCTh tgd OT 4acTOTHl MpPH AMIIOIBHO-
peNaKCcarMOHHOH MOJISIPU3AIAH C YI€TOM JJIEKTPOIPOBOTHOCTH.

41. ®opMupoBaHHE MAarHUTHOI'O MOMEHTA aTOMa.

PACYUETHO-TPA®UYECKASA PABOTA

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

ocaeausis unppa Homep BbINOJIHAEMOr0 32 JaHUS
y4yeOHoro mmudpa
1 1 11 21 31 41 51
2 2 12 22 32 42 52
3 3 13 23 33 43 53
4 4 14 24 34 44 54
5 5 15 25 35 45 55
6 6 16 26 36 46 56
7 7 17 27 37 47 57
8 8 18 28 38 48 58
9 9 19 29 39 49 59
10 10 20 30 40 50 60

3a/iaHus K BBIIOJHEHUIO paOOThI:

CTpOGHI/Ie BelieCrea

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

2) B yewm 3akmiouaercs pa3inuyure NOJISPHBIX (JUMOIBHBIX) U HEMOJISPHBIX (HEHTPaIbHBIX )
BemectB? [IpuBenure npumMepsl Tex U Apyrux. Jlaite onpeaeieHne TUnoabHOr0O MOMEHTA MO-
JICKYIIBI.

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

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

5) Kak xnaccudunupyrot BelecTBa o MarHuTHBIM CBOHCTBaM?

6) Kaxue noHsATHSs MCHOIB3YIOT JUIsl ONMCAHUS TIOBEEHUS IUAJIEKTPUKA B SJIEKTPUUECKOM
nose?

7) OxapakTepu3yiTe mporecc MoJIsipru3aluy JUJIEKTPUKa.

Kak KoJIM4ecTBEHHO OLIEHUBAETCS MOJSAPU3ALMSI TUIIEKTPUKA? YKaXUTE HAMMEHBIIEE BO3ZMOXK-
HOE 3HAYEHUE OTHOCUTEIIBHOUN IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

8) VYKaKuTe OCHOBHBIE BUBI TIOJISAPU3ALMH TUIIEKTPUKOB.

9) Kak xnaccupuuupyrot quayieKTpuKy Mo BUY MOJISIpU3anun?

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

DJIEKTPONPOBOIHOCTD TUIICKTPHUKOB

11)  OxapakTepu3ylTe IEKTPOMPOBOTHOCTD KUIKHX TUIICKTPHKOB.

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

14)  OxapakTepu3ylTe IEKTPONPOBOTHOCTD TBEPABIX TUIICKTPHKOB.

15)  OxapakTepu3yiTe MOBEPXHOCTHYIO AIIEKTPOIIPOBOJHOCTh TBEPIBIX THIICKTPUKOB.
JudjiekTpuYecKne norepu

16)  Oxapakrepu3syiiTe MOHATHE "IUANEKTPUIECKUE moTepu".

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

18)  MlaiiTe XapaKTEpUCTHUKY TUIICKTPUYECCKUX MOTEPH B ra3ax.

19)  JlaiiTe XapaKTEPUCTHUKY JUIICKTPUUYCCKUX MOTEPh B TBEPABIX AUIICKTPUKAX.

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

21)  JlaiiTe XapaKTE€PHUCTHKY SBJICHHUS POOOSI.

22)  OxapakTepusyiite mpo0oii ra3os.

23)  OxapakTepu3yiTe mpoOoi KUIKUX TUIICKTPUKOB.

24)  Oxapakrtepusyiite Mpo0oil TBEPABIX AUIICKTPHKOB.

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

26)  laiiTe XapaKTePHUCTHKY BJIQKHOCTHBIX CBOMCTB JIUJICKTPUKOB.

27)  [laiiTe XapaKTepPUCTHKY MEXaHUYECKHX CBOMCTB IUJICKTPHKOB.

28)  laiiTe XapaKTEPHUCTHKY TEILUIOBBIX CBOHCTB JIUICKTPUKOB.

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

30)  OxapakTepu3yiiTe HArpeBOCTONKOCTD AUIICKTPHUKOB.

[IpoBOAHUKOBBIE MATEPHAJIBI

31)  J[aiite kiaccupUKaIMIO POBOJHUKOBBIX MATCPHAIOB M OXapaKTePU3YHTE 3JIEKTPOIPO-
BOJIHOCTh METAJUIOB.

32)  OxapakTepu3yiiTe CBOICTBA IPOBOTHUKOBBIX MAaTEPHUAJIOB.

33)  JlaiiTe XapaKTepHCTUKY MaTEpHAIOB BBICOKOM MPOBOIMMOCTH.

34)  OxapaxTepusyiiTe CBEpXIPOBOJIHUKU U KPUOTIPOBOTHHUKH.

35)  JlaiiTe XapaKTepHCTUKY CILIABOB BHICOKOTO COMPOTUBIICHHUS.

36)  OxapakTepu3yiiTe HEMETAIMYECKUE TPOBOTHUKH.

37)  OxapakTepusyiTe MPHUIIOH U (DIFOCHI.

ITosynpoBoiHUKOBbIE MATEPHAJIbI

38)  Oxapaktepusyiite MoHATHE "MOTYTPOBOAHUK" .

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

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

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

42)  OxapakTepu3yiTe BO3CHCTBHE CBETA HA 3JICKTPOIPOBOAHOCTD MOJIYITPOBOJHUKOB.

43)  Ha3oBuTe 1 0OXapaKTEPU3yHTE XUMHUYECKUE FTIEMEHTBI, 00JI1aIaf0IHe CBOWCTBAMH IOJTY-
IIPOBOIHHUKOB.

44)  Ha3oBuTe 1 0OXapaKTepPU3yHTe MOITYIPOBOTHUKOBBIE XHUMHUYCCKHAE COCTUHEHUS U MaTe-
pHUabl Ha UX OCHOBE.

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

MarHutHbie MaTepHaJIbI

46)  OxapakTepu3yiTe MarHUTHBIE CBOWCTBA MaTEPHUAJIOB.

47)  JaiiTe XapaKTePUCTUKY MAarHUTOMSATKUX MaTePHAJIOB.

48)  OxapakTepu3yiTe MArHUTHbBIC MAaTEPUAIIbI CIICIIUATH3MPOBAHHOTO HA3HAYCHHSI.

49)  laiiTe XapaKTePUCTUKY MarHUTOTBEP/IBIX MaTEPHAJIOB.

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

3apaun

51) PannouacToTHBIN KOAKCHANBLHBINA KA0EIh CO CIIOIIHON M30JISIUENR U3 TOINITUIEHA UMeE-
€T IMaMETP BHYTPEHHETO MPOBOJA 7% 10 M u BHEwWHMI JIAAMETP O U3OJIALMH 7% 103 . Jnuna
kabens 1,0 m. Onpeznenute eMKOCTh MEXIy BHYTPEHHUM IPOBOJOM M Hapy>KHOW 00OJIOYKON

kabens (B (hapajiax Ha MeTp JUTHHBI). JIu3IeKTprudeckas MPOHUIIAEMOCTh MTOJIMATHIICHA E,= 2,3.
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52)  OreHUTH 3HAUCHMS TAHTCHCA YIJIa JUAICKTPHUECKUX MOTEPh I He(DTIHOrO KOHIeHCa-
TOPHOTO MacJla ¢ YAEIbHBIM COIPOTUBIEHUEM Py = 4X109 OM'M U IUIIEKTPUUECKON IIPOHU-

naeMocThio €= 2,2 nipu yactorax 50 I'mu 1 x['m.

53)  Ha JBe IPOTHBOMONOXKHBIE TPAHH KYOHKa U3 TOTHBHHIIXIOPHAA ¢ pedpom 2x107 M Ha-
HECEHBI CJIOU MeTajlla, CIyXKalllue 3JIEKTPOoJaMH, Yepe3 KOTOpble KyOUK BKIIFOUAETCS B JIEKTPH-
4ecKyto 1enb. OnpeaenuTe 3HaUeHHE YCTaHOBHUBILIETOCS TOKA Yepe3 KyOuK MpH IMOCTOSTHHOM Ha-
npsokeHun 2000 B, ecnmm  ynenpbHOe  00BEMHOE  COMPOTHUBIICHWE — IOJMBUHUIXJIOPHIIA

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

54)  Ilnockwuii kepamuueckuid KoHAEHcaTop (€=12) ObUT 3apsHKEH OT HCTOYHUKA HAIPSHKCHUEM
1500 B u ocraBien pazomMkHyThIM. Yepes 600 ¢ pa3HOCTh MOTEHIIMAJIOB HA €r0 OOKJIaIKax OKa-
3anack paBHoi 150 B. Onpenenure yaenbHOoe 00bEMHOE COMPOTUBIICHUE AUAIICKTPUKA KOHICH-
caropa (MMOBEpXHOCTHOH YTEUKOH MpeHedpeys ).

55)  JIMJeKTpUK IUIOCKOTo KOHAECHCATOpA UMEET CIISIYIOIINE XapaKTePHCTH-

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

Onpenenure:

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

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

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

Olp oner =5%10° K™,

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

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

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

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

HOCTHBIM COINPOTHUBJIEHHEM Ps = 2><lO11 OM 3axaT MEeXIy METAUIMYECKUMHU BJIEKTPOJaMH, K
KOTOpbIM INpmiokeHo HampspkeHue U =1500 B mocrosHHOro toka. Ompenenure TOK, MPOTe-
KAIOLIUHI Yepe3 LUIUHIP U IOTEPU MOILIHOCTHU B HEM.
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SAJAHUSA JJIA SAINATHI, IPOBEJIEHHBIX TABOPATOPHBIX JOKC-
HEPUMEHTOB U IOJTYYEHHbBIX DKCIIEPUMEHTAJIBHBIX /IAH-
HbIX

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

2) Kak mpoucxXoIuT MepeHOC IMEKTPUUYECKUX 3apsA/I0B B METAJUIMYECKUX MPOBOJHUKAX?
HasBarb npoBognuku 1 u 2 pona.

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

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

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

HccnenoBanue CBOMCTB MOJIYNPOBOJIHHUKOBBIX MATEPHATIOB

1) C Touku 3peHHs 30HHOH TEOpUH TBEPAOrO Tella OOBSACHUTH Pa3Uune MEKAY JAUIIICK-
TPUKOM, ITOJIYIIPOBOJIHUKOM U IIPOBOTHUKOM.

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

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

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

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

DJIEKTPONPOBOIHOCTD TUIIEKTPUKOB

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

2) HapucoBaTb 1 00BSCHUTH 3aBUCUMOCTb YJI€IbHOTO 00EMHOTO COIIPOTUBIIEHHSI TBEP.10-
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
IPU BKJIIOYEHUHU U BBIKJIFOUEHUU MOCTOSIHHOTO AJIEKTPUYECKOTO MOJIS.

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

[onsipu3anus HENOJSIPHBIX IUIJICKTPHKOB

1) Onucath MeXaHU3M JIEKTPOHHOHN YIPYTrol MOJSpU3aLUU IUIIEKTPUKA.

2) Onucarb MEXaHU3M MOHHOM MOISPU3ALUU.

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

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

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

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

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

4) Kak onpenensieTcss OTHOCUTEINIbHAS TUAJIEKTPUUECKasi TPOHUIIAEMOCTh?

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

JudJiekTpuyeckue nNoTepu
1) Hapucosars rpaduxu "IOJIIPM3OBAHHOCTDL"'= f @t u i=f @t ua Qone

u=U,sin@t s musnekTpuka ¢ SJIEKTPOHHOM YIPYTOH MOJISpU3aIHei.
2) HapucoBaTh U OOBSICHUTH 3aBUCUMOCTh {0 OT TemmepaTypsl AJid HEMOJSPHOIO JIH-

SIIEKTPUKA. .
3) HapucoBats rpaduxu "TIOJIIPUBOBAHHOCTL"= f €t u i=f €t nHa doue

u=U,sin@t_ s ycrnosus, Korga BpeMms pelaKcalid COM3MEPUMO C TIEPUOJOM H3MEHEHHS

HaNpsDKEHUs JUISL JUBJIEKTPUKA C YMCTO JUIMOIbHO-PENIAKCALIMOHHON MOJISIpU3aIieH.

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

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

IIpoGoii razoodpa3Horo audjekTpuka (peanusyercs B (opMe NpakTUYECKOH MOAro-
TOBKH)

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

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

+, | = - |

a) 6)

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

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

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

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

HccnenoBanue cBoiicTB MArHUTHBIX MATEPHAJIOB
1) HapucoBate 1 00BSICHUTH 3aBUCUMOCTb OTHOCHUTEJIBHOM MarHUTHOW MPOHHUIIAEMOCTH
dbeppomarneTnka ot Temneparypsbl. ? [I0sICHUTH Kak 3TO 3KCIIEPUMEHTAIBHO OIpeneseTcs?

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

3) Uem 00ycnOBIICH MAarHUTHBIN MOMEHT aTroma?

4) Kakue mporeccsl IpoUCXoAsT B GeppoOMarHeTHKE MPU €ro HaMarHMYMBaHUU BHEIIHUM
nosieM?
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5) HapucoBatb 1 00bsiCHUTH 3aBucuMocTh 1 = f € mist peppomarHeTrka

TECT

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

p P P

a) 6) c)

3. Kakoii u3 6u006 noaapuzayuu Oul1eKmMpuKos He 8bl3bléden OUl1eKmpudecKux no-
mepb:
@) OUNOILHO-PENAKCAUUOHHAA NOJAPUIAUUA;
0) MuzpayuoHHan noaapulaAUUL;
¢) UOHHaA noaApU3IAUUA.

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

I I I

x

a) 0) C)

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

a) &

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

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

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

VAV

6) c)




