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O01mme MoJI0KeHus

Pabouass mporpamma JUCIHUIUIMHBI «IJICKTPOTEXHUYECKUE MATEpPHAIbl U DIEMEHTHI
JJIEKTPOHHOU TEXHHMKH» COCTaBJIEHA B COOTBETCTBUU C TpeOOBaHUAMHU (helepabHOrO rocyaap-
CTBEHHOTO 00pa30BaTEIILHOTO CTaHIApTa, YTBEPXKICHHOTO NMpHKa3oM MunucTepcTBa 00pa3oBa-
Husa ¥ Hayku Poccuiickoit @enepammu Ne 72 ot 05.02.2018, u ocHOBHOM mpodecCHOHATbHON
00pa3oBaTesbHON MPOrpamMMBbl MOATOTOBKH «bopToBOE 000pyI0BaHKE JIETATEIBHBIX AllllapaTOB»
nio HamnpasyieHuto 24.03.02 "Cucremsl yrpaBiieHUsI JBH)KEHUEM W HAaBUTALIMS .

[IpakTuueckasi MOArOTOBKA peaju3yeTcsi Ha OCHOBE:

[Ipodeccuonanpuspiii ctanaapt 25.036 «CIIEHIAJIMCT I10 3JIEKTPOHUKE BOP-
TOBBIX KOMIUIEKCOB VYIIPABJIEHW S ».

O606mmenHas TpynoBas ¢pynkuus: B Co3nanue 31€KTPOHHBIX CPEACTB U JIEKTPOHHBIX
cucrem bKYVY.

HY-7 Pabotath ¢ M3MEpUTENbHBIM U UCIBITATEIbHBIM 000OPYIOBAaHUEM B IpEJEIax Bbl-
MOJTHSEMOH (PYHKITHH.

3agaun @®opMHUpOBaHUE HABBIKOB BHIOOPA M IPUMEHEHUS 3JIEKTPOTEXHUUYECKUX MaTe-
AUCHHILINHBI pHAJIOB PA3IMYHOIO Ha3HAYCHMS
OcHOBHBIE [TpoBOIHMKOBBIE MAaTEpUAIIBI.

paszenst / Tembl JvanekTpuieckue MmaTepuaibl.
AUCHHILIHHBI [TonynpoBOAHUKOBbIE MATEPHAIIBI.
MarauTHblE MaTepUAIIbIL.

1 IlepeueHb MIAHUPYEMBIX Pe3yIbTATOB 00y4eHUsI MO JUCHUIINHE (MOIY.I10),
COOTHECEHHBIX C HHIMKATOPAMH JOCTH/KEHHS] KOMIIeTeHIUH

HpOHGCC HN3YUCHUSA AOUCHHILINHBL «SHCKTPOTGXHI/I‘-IGCKI/IG Marepuajgbl U OSJICMCHTEHI
BHGKTpOHHOﬁ TCXHUKHW» HAIIPABJICH Ha (bOpMPIpOBaHI/Ie CJICAYIOMIUX KOMHGTCHL{I/Iﬁ B COOTBCT-

ctBun ¢ ®I'OC BO u ocHOBHOM 00pa3oBaTenbHOM Tporpammoit (Tadmiwuma 1):

Tabauna 1 — KoMnereHIMM 1 HHANKATOPBI UX TOCTUKEHUS

KOI[ N HAUMCHOBAHHEC KOMIIC- I/IHI[I/IKaTOpBI JOCTHIXXCHUA HJ'IaHI/IpyeMBIC PE3YIbTAaThI O6y-
TCHITUU YCHUA 110 JUCHHUITIIMHE

O6menpodeccronanbHbIE

OIIK-1 Cnocoben npumensts | OIIK-1.1 3Haer Teoputo, | 3HaeT OCHOBHBIE CBOICTBA U Xa-
€CTeCTBEHHOHAY4HbIE U 00- MOJIEJIN U OCHOBHBIE 3a- PaKTEPUCTUKH IEKTPOTEXHUYE-
[IEMH)KEHEPHbIE 3HAHUS, METO- | KOHBI B 00J1aCTH ecTe- CKHX M KOHCTPYKIIMOHHBIX MaTe-
JIbl MATEMaTHUECKOTO aHAJIM3a | CTBEHHOHAYUYHBIX M 00- pHaJIoB.

Y MOJICIMPOBAHMS, TEOPETUYE- | IEUH)KEHEPHBIX TUCIHU- YMmeeT BBIOMpATh MO CIIPaBOYHU-
CKOT'O M 3KCIIEPUMEHTAJIBHOTO | IIJIUH KaM MaTepuabl 1J11 KOHKPETHBIX
HCCIIeIOBaHMs B Mpodeccuo- OIIK-1.2 Ymeer npume- KOHCTPYKIMH JIEKTPOTEXHUYE-
HaJIbHOM JEATEIbHOCTH; HATb METOJBl MaTEMATH- | CKUX YCTPOMCTB.

YCCKOro aHajins3a U MOJC- BnazleeT HaBbIKaMHU IMPOBCACHU A
JIMPpOBAaHU: B HpO(I)CCCI/IO- CTaHAApPTHBIX HUCIIBITAaHHUH DIIEK-

HaJIbHOM JESITeTbHOCTU TPOTEXHUUYECKUX MaTepUaIOB U
OIIK-1.3 Bnaneer HaBpl- | METOIAMHU UX pacyeTra AJis IpH-
KaMU TEOPETHYECKOTo U MEHEHUS B Pa3IMYHbBIX JIEKTPO-

AKCIIEPUMEHTAIIBHOTO UC- | TEXHUYECKUX U JIEKTPOIHEpre-
cleIoBaHMs B MPOQeccu- | THYECKUX YCTaHOBKaX.
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OHAJILHOU N€ATENbHOCTH

2 MecTo TMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMsl

JucuuminHa «DJIEKTPOTEXHUYECKHE MAaTepUalibl M 3JEMEHTHI 3JICKTPOHHOU TEXHU-
ku»u3ydaercsa Ha 1 kypce(ax) B 2 cemecTpe(ax).

JluciuruinHa BXOIUT B cocTaB Onoka 1 «J/lucuumniauebel (MOIYNIW)» B OTHOCUTCS K
00s13aTeIbHOM YacTu.

JJis OCBOCHWMSI TUCIUTIIMHBI HEOOXOIUMBI 3HAHUS, YMEHUSI, HABBIKU U (HMJIM) OTBIT MPaK-
TUYECKON NeATEeTbHOCTH, COPMUPOBAHHBIE B IpOllecCe M3YYeHMs AMCLUUIUIMH MaTemaruka,
Xumus, Ou3uka.

3HaHUs, YMEHUS W HaBBIKM, CHOOPMHUPOBAHHBIE MPU U3YYCHUU AUCIUIUIMHBI
«DNEKTPOTEXHUYECKUE MATEPUABI M AJIEMEHTHI SJICKTPOHHOU TEXHUKHY», OyIyT BOCTpeOOBa-
HbI IPU U3YYECHHUH MOCIEAYIOMINX AUCIUILTUH Teopus BeposTHOCTE U MaTeMaTu4ecKasi CTaTH-
ctuka, TeopeTnyeckue OCHOBBI JEKTPOTEXHUKH, DU3ndecKkre OCHOBHI AJICKTPOHUKU, AHAIHU3 U
CUHTE3 aBTOMATU3HPOBAHHBIX CUCTEM.

JuctunnmHa «JEeKTPOTEXHUUECKHE MaTepUaIbl M AJIIEMEHTHI JIEKTPOHHOW TEXHHUKU»
YaCTUYHO peanu3yeTcs B (popme mpakTUyeckoil moAroToBku. IIpakTuueckas moAroToBKa opra-
HU3YETCS IyTeM MPOBEICHUS 1a00paTOPHBIX PadoT.

JucuumnuHa «JeKTPOTEXHUYECKUE MaTepraibl U 3JIEMEHTHI SJIEKTPOHHON TEXHUKU» B
pamMKax BOCIHTATEIbHOW pabOTHl HampapiieHa Ha (OPMUPOBAHHE Yy OOyUYAIOIUXCS YMEHUS ap-
TYMEHTUPOBATh, CAMOCTOSITEIbHO MBICIHUTh, PA3BUBAET TBOPUECTBO, MPOPECCHOHANbHBIE yYMe-
HUSL.

3 O0BbeM TUCHUILTHHBI (MOAYJIs1) B 32a4€THBIX eIHHUIAX C YKA3AHHEM KOJHYECTBA
aKajgeMHYeCcKHX YaCOB, BbI/IeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaomuxcsi ¢
npenoaaBatesieM (10 BUAAM YUeOHBIX 3aHATHI) H HA CAMOCTOATEILHYI PadoTy
00y4Yar MU XCs

O61as Tpya0eMKOCTh (00beM) NUCIUIUIMHBI cocTaBisieT 4 3.e., 144 akan. gac.
Pacrnipenenennie oobeMa AUCUMITIIUHBI (MOIYJIS) 10 BUJAM Y4€OHBIX 3aHATUN NIPECTaB-

JIEHO B Tabiuiie 2.

Tabnuua 2 — O6beM TUCHUILTUHBI (MOJYJIs) IO BUJIaM YUeOHbIX 3aHATHIH

Bcero akagemu-

O0BbeM IUCHUNIIINHBI
YeCKHUX 4aCoB

OO0miast TpyA0€MKOCTh TUCIUTLIUHBI 144

KonrakTHasi ayquropHasi pa6oTta o0y4aommXxcs ¢ npemnojgaBaresiem (1o 64
BH/JIaM Y4eOHBIX 3aHSATHII), BCEro

B ToM uucie:

3AHATHUSA JICKIIMOHHOTI'0 THUIIA (J'ICKI_[I/II/I 1 UHBIC yqe6HBIe 3aHATUA, IIPEAY-

CMaTpHBaroIlKe NMPEUMYIIECTBEHHYIO Iepenady yuyeOHoi HHpOopMaLuy 11e- 32
JTarOrMYeCKUMU paOOTHUKAMM )

3aHATHS CEMHMHAPCKOI0 THNA (CEMMHApPBI, IPAKTHUUECKUE 3aHATHUSA, MpakK- 32
TUKYMBI, JJaDOpaTOpHbIE padOThI, KOJUVIOKBUYMBl M HWHbIE aHAJIOTMYHBIE 3a-

HSTHS), B TOM 4YHclie B (hopMe MpaKTHUECKOM MOJrOTOBKH: 8

CamocTtosiTeibHAsA padoTa 00yyalOMXCsl M KOHTAKTHas padoTa, BKIIO-
Yarollas rPyNnoBble KOHCYIbTAIUU, HHANBUAYAIbHYIO paboTy 00y4ato-

IIUXCS C MPeToaBaTesiIMU (B TOM YKCIIE HHANBUAYaTbHBIE KOHCYJIbTAIINHN ); 44
B3aMIMOJICIICTBHE B AJIEKTPOHHOM MH()OPMAIIMOHHO-00pa30BaTeNILHOM cpesie
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O0beM TUCHUTIIINHBI

Bcero akagemu-
YeCKHX 4aCOB

BYy3a

[TpomexxyTouHasi aTTecTanus 00yJarmuxcs — JK3aMeH

36

4 Conep:xaHue THCUMILIMHBI (MOYJIf), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3aesnaM)c ykazaHHeM OTBEJACHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKHX

4acoB U BUJ0B y4eOHOH padoThI

Tabmuna 3 — CTpyKTypa u coiep>KaHue JUCIUILTUHBI (MOTYJIs)

Bupl yaeOHOM paOOThI, BKJIFOYAsT CAMOCTOSI-
TENBHYIO PA00TY 00YUAIOIIUXCS U TPYAOEM-
KOCTb (B yacax)

KonrakTtHas padota
HaumeHoBaHue pa3zenoB, TEM U COJEpKaHUE npernoJiaBaTesisi ¢ 00y4aroUMMHUCS
Marepuaia Jlekumu | Cemunap- | JlaGopa-
CKHe TOpHBIE CPC
(mpakTH- | 3aHATHA
YecKHe
3aHATHUSA)
Pa3nes 1 IlpoBoaHNKOBbIE MATEePHAJIBI
Tema 1.1 1 2
BBenenne u kiaccupUKaIms JMEKTPOTEXHUIE-
CKUX MaTepHaJloB
Tema 1.2 2 2 2 3
DJEeKTpONPOBOAHOCTh METAILIOB.
Tema 1.3 2 2
Dddext TepmMoIIC u 3pdexT BrITecHEHUS TOKA
Tema 1.4 1 2
O ekt cBepXnpOoBOAUMOCTH
HUTOI'O no pasgeay 1 6 2 2 9
Paznen 2 JIndjiekTpuyeckue MaTepualibl
Tema 2.1 9 1 o 5
DJIEKTPONPOBOAHOCTD AUAICKTPUKOB
Tema 2.2
DNEeKTPOHHAs U MOHHAsS MOJSPU3AIHUS IUIJICK- 2 2 2* 1
TPUKOB
Tema 2.3
JlunonpHO-penakcallnoHHast MOJISIpU3aLns Ju- 2 2 2* 2
DIIEKTPHUKOB
Tema 2.4 2 5 o 5
JlysnexTpudeckue noTepu
Tema 2.5 9 5 5 9
DJeKTpuYecKasl IPOYHOCTh Ta30B
Tema 2.6 9 2
[Tpo6oii TBEPIBIX M KHUIKUX TUIIICKTPUKOB
HUTOI'O no pazaeny 2 12 9 10 17
Pa3nea 3 IlonynpoBogHMKOBbIE MaTepHAJIbI
Tema 3.1 2 | E




HanmenoBanne pa3aciioB, TEM U COACPIKAHUEC

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO paboTy 00Yy4aOUINXCS M TPYLOEM-

KOCTb (B

yacax)

KonrakTtHas padota
IperoiaBaTelisi ¢ 00yJaroIMMHUCS

MaTepuana Jlekiuu | Cemunap- | JlaGopa-
CKue TOpHBIE CPC
(npaktu- | 3aHATHSA
YecKue
3aHSTHUS)
DIEKTPONPOBOIHOCTE MOIYITPOBOIHIUKOB
Tema 3.2 2 3 2 2
Du3MYECKre MPOLECCH B MOIYIPOBOIHUKAX
Tema 3.3
TepMoaneKTpuUecKHe SBJICHUS B MOIYIIPOBOI- 2 2
HUKaX
Tema 3.4
OnTuueckue U (OTOINEKTPUUECKHUE SIBICHUS B 2 2
MOJTYTIPOBOTHUKAX
HUTOI'O no pazaeny 3 8 3 3 9
Pa3nes 4 MarHuTHble MaTepUAJIbI
Tema 4.1
Knaccudukanmsi, OCHOBHbIE CBOMCTBA M Xapak- 2 4 1
TEPUCTUKH MarHUTHBIX MAaTEPHAJIOB
Tema 4.2
HamarnnunBanue ¢eppo- u (eppuMarHeTHKOB 2 3
MIEPEMEHHBIM MarHUTHBIM ITOJIEM
Tema 4.3 2 5
[ToTepu B MarHUTHBIX MaTepUaax
HUTOI'O no pa3neny 4 6 4 9
UTOro 32 16 16 44
M0 AUCHHUIINHE

* - peanuzyercs B (hopMe MpaKTUYECKON MOITOTOBKU

5 BxeayautopHas camocTosiTeJIbHasi padoTa 00y4YarouXcs 0 JUCHHUIIIMHE

(MmonyJi0)

[Ipu mmaHWpoOBaHWU CaMOCTOSITENILHOW pPabOTHI CTYIAEHTY PEKOMEHIYETCS PYKOBOI-
CTBOBATHCS CIECAYIOIINM PaCIpeeICeHHEeM YaCOB Ha CAaMOCTOATENbHYIO paboTy (Tabnumna 4):

Ta6JlI/ILIa 4 — PCKOMGHI{yeMOC pacupeacICHUC 4YaCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMIIOHEHTBI caMOCTOATEIBbHON padoThI

KoaunuyecrBo 4acoB

M3y4yeHue TeoOpeTUYECKUX Pa3AesIoB JUCHUIIINHBI 11
IToaroTroBka K 3aHATUSAM CEMHUHAPCKOTO TUIA 11
[ToaroToBka u opopmieHue PI'P 22

44

6 OueHoYHbIE CPeACTBA I MPOBeeHHs TEKYIIEero KOHTPOJIsI U
NMPOMEKYTOYHOM aTTecTalluU 00y4aIIHUXCH M0 TUCHHUIIMHE (MOIYJII0)

®DoHJ OIEHOYHBIX CPEACTB I MPOBEIACHUS TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH W
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IIPOMEKYTOUYHOM aTTecTauuu npeacrasieH B [Ipunoxenun 1.

[TonHbIN KOMITJIEKT KOHTPOJBHBIX 33JlaHUM UM MHBIX MaTEpHaJIOB, HEOOXOAUMBIX IS
OILICHWBAHHUA PE3yJIbTATOB OOYyUEHHUs MO JUCHMILIUHE (MOIYIIO), MPAaKTUKE XPAHUTCSA Ha Ka-
benpe-pa3paboTynKe B OYyMa)KHOM M JICKTPOHHOM BHUJIC.

7 YuyeOHO-MeTOAUYeCKOe U MH(OPMAIMOHHOE OoOecneyeHHe TUCHMILIMHBI (MOIY-
JIA1)

7.1 OcHoBHasi IMTEpaTYpa

1) Ilpusanos, E.E. DnekrpomarepuanoBeneHue [DIeKTpOHHBIN pecypc] : yueOHOE moco-
oue / E.E. IlpuBanoB; CTaBpononbCKUuil TOCYJapCTBEHHBIN arpapHblii yHuBepcuter. — CtaBpo-
nosb: ATPYC, 2012. — 196 c¢. // ZNANIUM.COM : snexkTpoHHO-OMONMHoTeyHas cucrema. — Pe-
UM JocTyna: http://www.znanium.com/catalog.php?, orpaHndeHHbIN. — 3ari1. ¢ 3KpaHa.

2) Hosukos N.JI. MarepuanoBeacare. KOHCTPYKIIMOHHBIE M 3JICKTPOTEXHHUCCKUE MaTe-
puaibl. Marepualibl B 2JIEMEHTHI AJICKTPOHHOM TEXHHUKH [ DiekTpoHHbIH pecypc]| /HoBukos 1.JL.,
Hukapesa P.I1., Pomanosa T.C. - HoBocu6.: HI'TY, 2010. - 56 c. / ZNANIUM.COM : snek-
TPOHHO-OMOJIMOTeUHAsT cucTtema. — Pexkmm nmoctyma: http://www.znanium.com/catalog.php?,
OTpaHUYEHHBIN. — 3arj. ¢ 3KpaHa.

3)boropoaunkuii, H.I1. DnekTporexHuueckne MaTepuaibl: ydeOHUK mis By3oB / H. I1.
boropoaumxkuii, B. B. [1aceiakoB, b. M. Tapees. - 7-e u3zz., nepepad. u gor. - M.: DHeproaTom-
m3gar, 1985. - 305c.

7.2 lonoJHUTEJbHAA JIUTEPAaTypa

1) ITeixTu, B.B. DnextpomarepuanoBeneHue. Teopusi, 1a0OpaTOpPHbIA MPAKTUKYM:
yueOHoe mocobue s By3oB / B. B. ITerxtun, H. H. I{pikyHoB. - KoMmcomonbck-Ha-Amype: 13-
Bo KoMcomoibckoro-na-Amype roc.texs.yn-ta, 2003. - 127c.

2)CrpaBOYHHUK MO 3JIEKTpoTeXHUUeckuM Mmarepuanam: B 3 1. T. 2 / mox pen. 10.B. Ko-
puukoro [u ap.]. - 3-e u3a., nepepad. - M.: DHeproaromusaar, 1987. — 464 c.

3) CrpaBOYHHK 0 3JICKTPOTEXHHYECKMM Matepuaiam: B 3 T. T. 3 / mox pea. FH0.B. Ko-
puukoro [u ap.]. - 3-e u3a., nepepad. - M.: DHeproaromuszaar, 1987. — 727 c.

4) IlenebpoBckuii F0.B. MatepuanoBenenue sl 3JIEKTPUKOB B BOMPOCAaX M OTBETaxX
[OnexTponnslii pecypc] / lLlenebposckmii 1O0.B. - Hosocu6.: HI'TY, 2016. - 64 c. //
ZNANIUM.COM: 3JIEKTPOHHO-0MOINOTEYHAs cUcTeMma. — Pexum JIO0CTyTIA:
http://www.znanium.com/catalog.php?, orpannueHHbIi. — 3ari. ¢ 3KkpaHa.

7.3 Mertoauueckue yKa3aHus AJs CTYA€HTOB 110 0CBOECHHIO JMCIUTIIMHbI

N3ydyenne TUCHUIUIMHBI « DJIEKTPOTEXHUUYECKOE MATEPHAIOBECHNE» OCYIIECTBISETCS B
npoliecce ayIUTOPHBIX 3aHATUN U caMOoCTOATeNbHOM paboThl ctyneHta (CPC). AynutopHsle 3a-
HATHUS MIPOBOJATCS B popMe JeKIui 1 1a00paTOpHbIX 3aHATUN. Pa3aensl AUCHMIIIUHBL ClleqyeT
u3y4yaTh IOCJIE€A0BaTeNbHO, HAauMHas ¢ mepBoro. Kaxnplii pasgen, ¢popmupyer HeoOXoIuMble
YCIIOBUS AJIS1 CO3AaHUSI CUCTEMHOIO MTPEICTABICHUS O IPEIMETE TUCIUTIINHBI.

CamocrodrenbHas paboTta sBisieTcs Haubosee MpoAYKTUBHON (opmoii oOpazoBaTenbHON
Y TI03HABATEIBHOM NIEATETLHOCTH CTyeHTa B iepuoa oOyuenus. CPC HampaBneHa Ha yriayoe-
HUE U 3aKpEIUICHUE 3HAHUN CTY/EHTa, pa3BUTUE NpakTudeckux ymeHnui. CPC Bkirodaer cineny-
IOIII€ BUJIBI paloT:

— paboTy ¢ JEKIIMOHHBIM MaTepUalIoM, IOUCK U 0030p JUTEpaTyphl U AJIEKTPOHHBIX UC-
TOYHHKOB HH(OpMALINY;

— ONEPEeKAOLIYI0 CAMOCTOSATENBbHYIO padoTy;

— BBINIOJIHEHHE U 0(pOpMIIEHUE pacyeTHO-TpadUUEeCcKOro 3a/1aHus;

— U3y4YEHHUE TeM, BHIHECEHHBIX Ha CAMOCTOSTENIbHYIO TPOPAOOTKY;

— MOJTOTOBKY K MEPOTIPUSATHUSAM TEKYLIETO KOHTPOJIS;

— MOATrOTOBKY K IPOMEKYTOYHOM aTTECTALMU (IK3aMEHY).
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CryneHTy HEOOXOIMMO YCBOUTH U 3alIOMHHUTb OCHOBHBIE TEPMUHBI, IOHITHS U HX ONpe-
JIeJIeHHUs, TIOJIXO/Ibl, KOHIIETIIIMYA U METOTUKH.

KoHTponbs camMocTosATENsHONH PabOThI CTYACHTOB M KAa4eCTBO OCBOCHHS UCIUILIMHBI
OCYIIECTBIISICTCS TOCPEACTBOM:

— IUCKYCCUH U BEIOOPOYHOTO OIPOCa CTYICHTOB Ha JICKIIMOHHBIX 3aHATHSIX;

— 3aIUTHI JIJAOOPATOPHBIX PAOOT;

— BBITIOJIHEHHUS ¥ 3aIUTHI PACUETHO-TPAPHUECKOTO 3aJaHHS;

— 9K3aMeHa.

Texkymmii KOHTPOJIb Ka4eCTBa OCBOCHUS OTJEIBHBIX TEM AMCLUUIUIMHBI OCYIECTBIISCTCS
HA OCHOBE PEHUTHUHIOBOIl CHUCTEMBI. DTOT KOHTPOJb OCYILIECTBISETCS B TEYCHHE CEMECTpa U Ka-
YEeCTBO YCBOCHHsI MaTepuasia (BBIOJIHEHUS 3a/laHMsI) OLEHUBAETCS B OaljlaX, B COOTBETCTBUU C
TadIuLen 3.

[TpomexyTouHasi arTecTanus (9K3aMeH) MPOU3BOAMUTCS B KOHIIE CEMECTpa M TaKXKe Olle-
HUBaeTcs B Oayuiax. DK3aMeHalMOHHBINA OUIIET BKIIIOYAET B ceOsl IBa TCOPETUUECKHUX BOMpOca.

WToroBelil peUTUHT ONpeAeseTcss CyMMUPOBaHUEM OallIoB TEKYIIEH OLIEHKU B TEUEHUE
cemecTpa U 0ayioB, MOJTYYCHHBIX HAa MPOMEXKYTOUHOI aTTecTallii B KOHIIE CeMecTpa IO pe-
3yJapTaTaM 3K3amMeHa. MakcuMasabHbIN 0ayul TEKYIIEro KOHTPOJS COCTaBisfeT 65 OaiioB, Mmpo-
MEXYTOUHOM arTecTaluu (d9k3ameH) — 35 OamioB; MaKCMMalbHBIA UTOroBbIH pertunr — 100
OayioB. OLEHKE «OTJIIMYHO» COOTBETCTBYET 64-75 0amioB; «xopomo» — 57-63; «y10BIETBOPU-
TenbHO» — 49-56; menee 49 6anIoB — «HEYIOBIETBOPUTEIHHOY.

7.4 CoBpeMeHHbIe NIpodeccnoHaIbHbIE 0a3bl JAHHBIX U HHGOPMALMOHHbIE
CIPaBOYHbIE CUCTEMBI, HCIIOJIb3yeMble NPH 0CYIIeCTBIEHHH 00Pa30BaTEJIbHOI0
npoiecca no JUCHUILINHE

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

7.5 IlepeyeHn pecypcoB HH(POPMALMOHHO-TEIEKOMMYHHKALIMOHHOM CeTH
«HTEepHeT», HEOOXOAMMBIX 1JISI 0CBOCHUS AMCHUIIMHBI (MOAYJIs1)

1 DnexkTpoHHbBIE MHPOPMALIMOHHBIE PECYPCHI U3AATEILCTBA
SpringerSpringerJournalshttps://link.springer.com.

2 EnuHoe OKHO JIOCTyMa K 00pa3oBaTeIbHBIM pecypcam // DieKTpoHHbIH pecypc [Pexxum mocty-
na: cBoOoaubIi |http://window.edu.ru.

3 DyeKTpOHHBIN MopTal Hay4dHOIMTEepaTypbihttp://www.elibrary.ru.

7.6 JInueH3HuOHHOE U CBOOOTHO pacnpocTpaHsieMoe NMPorpaMMHoe odecnedyeHune, uc-
NnoJib3yeMoe MNpPHU OCYIIeCTBJICHHH 00pPa30BATEJbHOI0 Mpolecca Mo AUCHHUILINHE

Tabnuua 7 — IlepedeHp UCTIONB3yEMOTr0 IPOrPAMMHOT0 00eCIeUeHHsI

Hanmenosanmue [10 PexkBu3NTHI / yCIIOBUS HCTIOIB30BAHUS
MicrosoftimaginePremium Jlunensuonnslit noroBop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBo0oHas TULIEH3US, YCIOBHS UCIIOIB30BAHUS 110 CChUIKE:

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

8 OpraHu3anMOHHO-NeJarornyecKkue ycJaoBHs

Opranu3zaiys o0pa3oBaTeIbHOrO MpoLecca perJaMeHTHpyeTcs yueOHbIM TUIaHOM U pac-
NUCAaHHWEM YYeOHBIX 3aHATHH. SI3bIk 0OyueHMs (mpemnogaBaHusi) — pycckuil. Jlns Bcex BHUIOB
AyAUTOPHBIX 3aHATHIN aKaJIEMHUYECKHUI Yac YCTAHABIMBAECTCS MPOJOJKUTEIHHOCTHIO 45 MUHYT.
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IIpu ¢GopmupoBaHUU CBOEH HMHIAMBHIYaTbHOH 00pa30BaTENbHONW TPAeKTOpUU OOydaro-
HIMKCS UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIONINX TUCIHUIUTHH U MPO(ECCHOHATBHBIX MOJY-
JIei, OCBOSHHBIX B MPOIIECCe MPEANIESCTBYIOMIET0 00yUeHUs, KOTOPBIA 0CBOOOXKIaeT 00ydJaroIe-
rocsi OT HEOOXOIUMOCTH UX MMOBTOPHOTO OCBOCHHUSI.

8.1 O0pa3oBaTe/IbHbIE TEXHOJIOTHH

VY4eOHblil npoiiecc Mpu MpenoiaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOIb30BAaHUM TPaau-
[[MOHHBIX, NTHHOBAIIMOHHBIX W WH(OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH. Tpamuimon-
Hble 00pa3oBaTelIbHbIEe TEXHOJIOTUHU MPECTABICHBI JEKUUIMUA U CEMHUHAPCKUMHU (ITPAKTHUYECKH-
MH) 3aHATHSIMH. IHHOBAIIMOHHBIE 00pa30BaTEIIbHBIC TEXHOJIOTHH HCIIOIB3YIOTCS B BUJE IIUPO-
KOTO MPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM mpoBeaeHus 3anatuil. MupopmannoHubie
00pa3oBaTeyibHbIE TEXHOJOTUM PEATU3YIOTCS MYTeM AaKTUBHU3AIMU CaMOCTOSITEIIbHOU pabOTHI
CTYJEHTOB B HH(OPMALIMOHHOW 00pa30oBaTeNbHOIl cpejie.

8.2 3aHATHSA JEKIIHOHHOI0 TUIIA

JleKMOHHBII Kypc MpennoaraeT CUCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha mepBoii niexiu gekTop 0053aH MpeaynpeanTh CTYICHTOB, IPUMEHUTENBHO K KAKOMY
6a3oBoMy y4eOHUKY (yuyeOHMKaM, y9eOHBIM MOCOOHSIM) OyIeT MPOYUTaH Kypc.

JIeKuMOHHBIN Kypc MOJDKEH JaBaTh HAHOOJBIINKA 00beM MH(GOPMALUH U 00eCIeYnBaTh
Oosee rirybokoe TOHUMaHUE YYeOHBIX BOTPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BPEMEHH,
4eM 3T0 TpeOyeTcst OONBIIMHCTBY CTYJCHTOB Ha CAaMOCTOSATEIIFHOE H3Y4YEeHHE MaTepuaa.

8.3 3aHATHS CeMHHAPCKOI0 THIA

CemuHapckue 3aHATHS IPEICTABISAIOT COOOH JeTanu3alnio JEKIMOHHOIO TEOPETUYECKO-
ro Marepuasna, IpOBOAATCS B LEAX 3aKPEIUICHUs Kypca U OXBAaTBIBAIOT BCE OCHOBHBIE PA3/EIIbI.

OcHoBHO# (hopMOIi MPOBEICHHUSI CEMHUHAPOB SBJsIETC 00CYyX/IeHHe Hauboisiee npooiem-
HBIX M CJIOKHBIX BOIPOCOB IO OT/AEIBHBIM TE€MaM, a TakXe pa30op NPHUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIOBHX. B 00s13aHHOCTH mIpenojaBareist BXOJAT: OKa3aHHE METOJIUYECKOH mo-
MOIIY ¥ KOHCYJIbTUPOBAHUE CTYAEHTOB IO COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHITHUSX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPHSIM:

* OTBETHI Ha BONPOCHI, ITPEAJIaracMble MPErnogaBaTeieM;

* y4acTHE B IUCKYCCHSIX;

* BBITIOJTHEHHUE NMPOEKTHBIX U MHBIX 3a[aHH;

* aCCHCTHUPOBAHUE IIPEINOJABATEIIO B IIPOBEICHUH 3aHATUH.

OTBeT 1oJKeH ObITh apTyMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKH HA UICTOYHHKH.

Jloknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJO0B IPOBEPSIOT CTENEHb BIAJCHUS TEOPETUYECKHM
MaTepHaJIOM, a TAKKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUM.

OueHrBaHue 3aJaHUM, BBINOJHEHHBIX Ha CEMHUHAPCKOM 3aHSITHH, BXOJUT B HAKOIUJIEH-

HYIO OLICHKY.
8.4 CamocTosiTeibHAsI padoTa 00y4aIOIMXCsl MO TUCHUIIJIHHE (MOTYTI0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO INPOLIECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
pUOOpETEHUsI CTYJACHTOM HOBBIX 3HAaHUM, YMEHUN 0e3 HEeMOCPEeICTBEHHOIO y4acTHs Ipernoja-
BaTels, XapaKTepU3YIOIIUICS MpeAMETHOW HampaBICHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOI pe3ysbTaToB JEATEIbHOCTH 00yUYaroIIerocs.

Llenu camocTosTETLHON pabOTHI:

* CHCTEMATH3als U 3aKPEIUICHUE MTOJYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKHUX
YMEHUU CTYICHTOB;

+ yri1yOJeHHe U pacllupeHue TEOPETUIECKUX 3HAaHUM;



- (hopMHUpOBaHME YMEHUH HCIIOJIBb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE [TO3HABATEJIbHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUICHUS, TBOPUYECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpeaIN3aliy;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS MHAWBUIYAIBHO WM IPYNIAMU CTY-
JICHTOB B 3aBHCHMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHoorust OpraHu3ay CaMOCTOSTEIbHON paboThl CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

Ilepen BbIOMHEHHEM OOY4YaIOUIMMMCS BHEAYIUTOPHON CaMOCTOATENBbHOM paboThl mpe-
[IOABATEJIb MOKET IIPOBOJUTH MHCTPYKTaX II0 BBINOJHEHUIO 3agaHus. B HMHCTpyKTax
BKJIIOUYAETCS:

- LIeJIb U COJIepKAHUE 3aIaHNUs;

* CPOKHM BBIIIOJIHEHMUS;

* OPUEHTUPOBOYHBIN 00bEM PaOOTHI;

* OCHOBHbIE TpeOOBaHHUS K pe3ysibTaTaM pabOThl U KPUTEPUH OLICHKH;

* BO3MO)KHbIE TUIIMYHBIE OIINOKY IIPU BBITIOJTHEHUH.

WHcTpyKTax NpOBOIUTCS IpenojaBaTeieM 3a cyeT 00beMa BPEMEHHM, OTBEIEHHOI'O Ha
U3y4EHUE NUCLUIUIVHBIL.

KoHTponb pe3ynbTaToB BHEAyAMTOPHOW CaMOCTOSATENBHOW pabOThl CTYIEHTOB MOXET
IPOXOJUTH B MMCbMEHHOM, YCTHOW WJIM CMEIIaHHOH (opme.

CryneHTbl JOJDKHBI HOJXOAUTh K CaMOCTOATENBHOM paboTe Kak K HauBakHeiIemy
CPEACTBY 3aKPEIICHUS W PA3BUTUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIA0B HA
OTJIeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs ONPEIeICHHBIX HAaBBIKOB M MCIIOJIb30BaHUs Ipodec-
CHOHAJIbHOW JIUTEPaTypBHI.

[Tomemienust 1151 caMOCTOATENbHOM pabOThl 0OYUYAIOIIMXCSl OCHALIEHBI KOMIBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUsl K ceTu «MHTepHeT» M obecrneueHueM J0CTyna B
3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEeNbHYIO Cpely OpraHU3allly.

8.5 MeToanueckne yka3anusi JJisi 00y4arUIUXCH MO0 OCBOCHU I TUCHUTLINHBI

[Tpy m3yyeHMH AMCUUIUIMHBI OOYYarOIIMMCS L€1ecO00pa3HO BBHIMOIHATH CIIEAYIOIINe
pEKOMEHIANNN:

1. U3yuenue yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yuyeHus: Kakoro-i1ubo paszena no y4eOHMKY WM KOHCHEKTHBIM MaTepuagam
pPEKOMEH/IyeTcsl 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPE/IEICHHUS, TOHIATUS pa3zie-
na.

3. Ocoboe BHMMAaHUE CIIeAYeT YAEIUTh BHIMOIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
AM 1 HHAVNBUAYAJIbHBIM KOMILJICKCHBIM 3a/JaHHUAM Ha CaAMOCTOATCIIBHYTO pa60Ty.

4. Bes TemaTuka BONPOCOB, M3Y4aeMbIX CaMOCTOSITEIBHO, 3a/1a€TC Ha JIEKLUAX MPero-
naBatenieM. MM ke aroTcs UCTOYHUKH (B MEPBYIO OYepe/lb BHOBH M3JaHHbBIE B MEPUOIUYECKON
HaY4HOI uTeparype)ass 0ojiee 1eTaabHOro MOHUMAaHHUs BOIIPOCOB, 03BYUEHHBIX Ha JICKIHH.

[Ipu camocTosATensHOM TPOPaOOTKE Kypca 00yJaromuecs TOJKHBL:

* IPOCMATPUBATH OCHOBHBIE ONpE/IeNeHUs U (PaKThI;

* IOBTOPUTDH SaKOHCHeKTHPOBaHHBIfI Ha JICKOIMOHHOM 3aHATUH MaTCpHal U JOIIOJIHUTH
€ro ¢ y4eTOM pEeKOMEH/JOBAHHOW MO JJAHHOM TeMe JIUTepaTyphl;

* UIB3YYUTH PEKOMCHIAOBAHHYIO JIUTEPATYPY, COCTABIIATh TE3UCHI, aHHOTALIUN U KOHCIICKTBI
HanOoJiee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIMMOJIHATE 3aJIaHUS, aHAJIOTUYHBIC MTPpCAIaracMbIM Ha 3aHATHUAX

* UCTIOJIb30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPEICTB.
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9 Onucanue MaTepuaTbHO-TEXHUYECKOr0 o0ecneyeHn s, HeOOX0AMMOr0 J1JIfl 0CY-
LIeCTBJIEHUS 00Pa30BaATEIHLHOIO Mpolecca Mo M CHUILInHe (MOLYJII0)

9.1 VYuebGHo-1200paTOPHOE 000PYI0BAHHE

Ta6muma 8 — [lepeuens o0opyaoBaHuUs JabOpaTOpUn

HaumenoBanue aynuropuun
AynmuTopust Hcnonp3zyemoe o0opynoBanue
(;taboparopun)
302/3 JIaboparopus dyeKTpomare- JlabopaTopHble CTEHABI JJIs1 UCCIICIOBAHMIA
pHAaJIOBEICHUS CBOWCTB 3JICKTPOTEXHHUYECKIX MAaTePHAIOB U
IPOIIECCOB B HUX.

9.2 TexHuuyeckHe U 3JTeKTPOHHbIE CPeACTBA 00yYeHUs

[Tpu ipoBeICHUY 3aHATUN HCIIOJIB3YETCSl ayAUTOPHsI, 000pyIOBaHHAS MTPOSKTOPOM (CTa-
[MOHAPHBIM WJIM TIEPEHOCHBIM) ISl OTOOpaXkeHus nmpe3entauuii. Kpome toro, npu nposeneHun
JIEKIUN ¥ TPAKTUYECKUX 3aHATUI HEOOXOAMM KOMIIBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U IIPOrpaMMHBIM 00eCriedYeHHEM I IEMOHCTPAIIMH MTPE3CHTAIIHIA.

10 Uubie cBegeHus

MeToauuyecKkue PE€KOMEHIAUH 110 oﬁyqe}mlo JIMII ¢ OTPAHUYCHHBIMH BO3MOZKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHMe MUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMH BO3MOYKHOCTSMHU 310POBbSI
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYYalOUIMMMCS, TaK U B OTAEIbHBIX
rpynnax. [Ipenmnonararorcst cienuaibHble YCIOBHS IS MTOJIyYeHUsl 00pa3oBaHusl 00yJarOIUMHU-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-niearornyeckuif cocTaB 3HAKOMUTCSI C TICUXO0JI0T0-(pU3UOIOTMUECKUMHU
O0COOEHHOCTSIMU O0YyYaroIMXcs MHBAJIWJIOB U JIMI[ C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMH peadMIUTAlMU WHBaIUAOB (mipu Hamuyuu). [Ipun HEoO-
XOJIMMOCTH OCYILECTBIISIETCS JOTOJHUTEIbHAS MOAJEPKKA MPENoAaBaHus ThIOTOPAaMH, TCHUXO-
JIoOTaMH, COI[MAIbHBIMU paOOTHUKAMU, TPOIIECIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBeTrcTBUUM ¢ MeTonMUEeCKUMHU pekoMeHaanusiMu MunoOpaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpearnoyiaraeTcsi MCIojb30BaTh COLMAIbHO-aKTUBHBIE M pe-
(beKCUBHBIE METOJIBI OOYUYEHUS, TEXHOJIOTHH COITMOKYJIBTYPHOU peaOuIUTAIlMH C IIEJIbI0 OKa3a-
HUS IOMOILM B YCTAHOBJIEHUU TOJIHOLEHHBIX MEXJIMYHOCTHBIX OTHOILIEHUW C IPYTUMHU CTY/ICH-
TaMH, CO3aHUH KOM(POPTHOTO MCUXOJIOTHYECKOTO KIMMaTa B CTy/eHueckoi rpymme. [Togbop u
pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCSA C YUETOM IpeNOCTaBICHHUs MaTepuala B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3YyaJbHOM, C HCIOJB30BaHUEM CIIEHHUAIbHBIX TEXHUYECKUX
CPeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenue mucuuiuiHbl JuinamMu ¢ OB3 ocyiiecTBisieTcss ¢ UCHOJIb30BAHUEM CPENICTB
00y4yeHHsI OOILIEro M CIEUAIbHOTO Ha3Ha4eHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCHOJIB30-
BaHus1). MarepualbHO-TEXHUYECKOE OOecleueHne MpeaycMaTpUBaeT MpUCIOCcOOIeHUE ayIuTo-
puii k Hyxaam nun ¢ OB3.

®dopma NpoBeACHUS aTTECTALlMK ISl CTYACHTOB-UHBAINIOB YCTAaHABIMBAECTCS C YUETOM
WH/IMBUYaJIbHBIX NICUX0pHU3nUecKkux ocobennocreil. s crynentoB ¢ OB3 npexycmarpuBaeT-
csl ocTymnHas (GopMa IpeloCTaBlIeHUs 3aJaHUi OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B TEUaTHOW WM DIIEKTPOHHOH (opme (I IUIl ¢ HapYHIICHUSIMH OIOPHO-
JIBUTATEIHLHOTO ammapara);

* B TICYaTHOM (hopMe UITH IEKTPOHHOU (popMe C yBEITMUYEHHBIM MIPU(TOM U KOHTPACTHO-
CTBIO (JJIS1 JIUIT C HAPYIIEHUSIMH CITyXa, PEUH, 3pCHHUS);
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- METOJIOM YTEHUS aCCUCTEHTOM 3a/IaHUs BCIYX (TSI JTUI] C HAPYIICHUSMU 3PCHHUS).

CryneHTaM ¢ MHBAJIUIHOCTBIO YBEIMUYUBACTCS BPEMsl Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJBHBIC BOMPOCHL. JIJisi TaKMX CTYICHTOB IMPEayCMaTpPUBAETCS AOCTYMHAs Gopma mpeaocTaB-
JICHUsI OTBETOB HA 3a/IaHUSs, & UMEHHO:

- MIMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB HA KOMIBIOTEPE (IJIS JIUI] C HAPYIICHU -
MU ClIyXa, peun);

- BEIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C UCIOIB30BAHUEM YCIYT aCCUCTEHTA (ISt
JIMII ¢ HAPYIICHUSIMU OMTOPHO-IBUTATEIHLHOTO aIapara);

* YCTHO (TSI JIUI] C HAPYIICHUSIMU 3PSHHSI, OTIOPHO-IBUTATEIHLHOTO aIlapara).

[Tpu HE0OXOMMOCTH ISl O0YYAFOIIUXCS ¢ HHBAJIHIHOCTBIO MPOLIEAYpa OIICHUBAHUS pe-
3y/IbTaTOB OOYYEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

DJIEKTPOTEXHNMYECKHE MATEPHAJIbI M 3JIeMEHThI JIEKTPOHHON TEXHUKH

Hanpanenune noaroToBku

24.03.02 "Cucmemvl ynpasnenus 0gudxicenuem u Hagueayus"

HampasnenHocTs (Mpoduib)
00pa30BaTeNbHOM POrpaMMbl

Bopmoeoe 060py00661H1/l€ JemanielbHbvlx annapanioe

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

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroiiee noapas3aeicHne

Drzamen

Kadgheopa «OM - Dnexmpomexanuxar

’B JaHHOM IPUIIOKEHUH TIPECTABIEHBI TUIIOBBIE OLIEHOUHBIE CPeACTBA. [T0IHBINA KOMILIEKT
OIICHOYHBIX CPEJICTB, BKIIOUYAIOIINI BCE BAPUAHTHI 3aJaHUI (TECTOB, KOHTPOJIBHBIX PaboT H 1Ip.),
MpeIaraeMbIX 00yJaromeMycs, XpaHuTcs Ha Kadeape B OyMaKHOM U 3JIEKTPOHHOM BHJIC.
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1 IlepeyeHb MIAHHUPYEMBIX Pe3yabTATOB 00y4eHHUs 10 AU CHMILIMHE (MOIYJIIO0),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pe3yJbTaTaMHi 00pa30BaTeIbHON NPOrpaMMblI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Kox u HaumeHoBaHue KoMIie-
TEHIINHU

Nuaukatopel 1OCTHXKEHUS

[TnarupyemMble pe3ynbTaThl 00y-

YCHU 11O JUCHHUITIIMHE

Ob6memnpodeccnoHanbHbIC

OIIK-1 CnnocobeH NpUMEHSITh
€CTeCTBEHHOHAYYHBIC U 00-
IICUH)KCHEPHBIC 3HAHUS, METO-
JIbl MATEMATHYECKOTO aHaJN3a
Y MOJICIIUPOBAHUS, TEOPETHYEC-
CKOT'0 U KCTIIEPUMEHTAIBHOTO
WCCJICIOBAHMSI B IIPOQECCHO-
HAJILHOM JICSATEIIbHOCTH;

OIIK-1.1 3naer Teoputo,
MOJIEJIM ¥ OCHOBHEIE 3a-
KOHBI B 00JIaCTH ecTe-
CTBCHHOHAYYHBIX U 00-
[ICMH)KEHEPHBIX TUCITH-
IUINH

OIIK-1.2 Ymeer npume-
HATb METObI MaTEMAaTH-
YECKOI'0 aHaJIn3a B MOJe-
JUPOBaHUS B MPOECCHO-
HaJIbHOM JIEATEIHLHOCTH
OIIK-1.3 Binageer HaBbI-
KaMH T€OPETUYECKOTO U
AKCIIEPUMEHTAJILHOTO HC-
clIeZIoBaHUs B IpogheccH-
OHAJIbHOM JIE€ITEILHOCTU

3HaeT OCHOBHBIE CBOMCTBA U Xa-
PaKTEPUCTUKH IEKTPOTEXHUYE-
CKHX M KOHCTPYKIIMOHHBIX MaTe-
pHAaJIOB.

Ymeer BBIOMpPATH O CIIPAaBOYHU-
KaM MaTepHabl 1JI1 KOHKPETHBIX
KOHCTPYKLUH 3JIEKTPOTEXHUYE-
CKHUX YCTPOMCTB.

Brnasneer HaBbIKaMu IPOBEACHUS
CTaH/IApPTHBIX UCIIBITAHUN JJICK-
TPOTEXHUUYECKUX MaTepUaJIOB U
METOJIaMU MX pacueTa JUls IpHU-
MEHEHUS B Pa3JIMYHbIX JIEKTPO-
TEXHUYECKUX U JIEKTPOIHEpre-
TUYECKUX YCTAaHOBKAX.

Tabnuua 2 — [Taciopt ¢oH1a OIIEHOYHBIX CPE/ICTB

KonTtposnpyemsie ®opmupyemass | HammenoBanue
pasaeibl (TeMbl) KOMIICTeHIHA OLICHOYHOI0 IToxa3aTenn oneHKn
AUCHUILINHBI cpeacTBa
Paznen 1 OIIK-1 Tecr IIpaBUIBHOCTE BBINIOJIHEHUS
3aJlaHus
Ilpaktuyeckue | [paBUIIBHOCTD BBIMONTHEHHS
3aJlaHus 3aMaHus
JlaboparopHble | ApryMEHTHPOBAaHHOCTb  OT-
paboThI BETOB, JOCTOBEPHOCTb pe-
3y/lbTaTOB  JKCIIEPUMEHTOB,
o0paboTka MOJy4EeHHBIX
JTAHHBIX
Pa3nen 2 OIIK-1 Tect [IpaBUIBHOCTH BBIMOJHEHUS
3aJlaHus
IIpakTnyeckue | [IpaBUIBHOCTH BBITIOHEHHSI
3aJlaHus 3a1aHus
JlaGopaTtopHble | ApryMEHTHPOBAaHHOCTh  OT-
paboThI BETOB, JOCTOBEPHOCTb pe-
3yJlbTaTOB  AKCIIEPUMEHTOB,
o0OpaboTka MOJTy4YEHHBIX
JTAHHBIX
PacuetHo- [lonHoTa W TNpPaBUIBHOCTH
rpaduueckas BBITIOJTHEHUS 3aJaHUS
pabora
Paznen 3 OIlK-1 Tecr [IpaBUIBHOCTH BBINIOJIHEHUS
3aJlaHus
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IIpakTueckue

HpaBI/IJ'II)HOCTB BBITIOJTHCHHU A

3a1aHUA 3aJIaHUSI
JlaGopaTtopHble | ApryMEHTUPOBAaHHOCTh  OT-
paboTsI BETOB, JIOCTOBEPHOCTb pe-
3yJlbTaTOB  AKCIIEPUMEHTOB,
o0paboTka MOJTy4EHHBIX
JTAHHBIX
Pasnen 4 OIIK-1 Tect [IpaBuIBbHOCTH BBINOJHEHUS
3a/laHus
IIpaktuueckue | [IpaBUIBHOCTH BBIIOJHEHUS
3aJlaHus 3a1aHus
Jlaboparopubie | ApryMEHTHPOBAaHHOCTb  OT-
paboThI BETOB, JOCTOBEPHOCTb pe-
3y/lbTaTOB  AKCIIEPUMEHTOB,
obpaboTka MOJTYYCHHBIX
JTAHHBIX
PacuetHo- [lonmHoTa W TPaBUIBHOCTH
rpaduueckas BBITIOJTHCHHUSI 32/1aHUS
pabora
Paznen 1-4 OIlK-1 KoHntposnbnbie [lomHOTa W MNPaBUIBHOCTH

BOIIPOCHIl K JK-
3aMEHy

OTBE€Ta

2 MeToanueckne MaTepHAaJIbl, ONMpPeaesIoNIHe MPOUeAyPhl OlleHUBAHNUS 3HAHWI,
YMeHM, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepHu3youe npouecc

(opMupoBaHusA KOMIETEHIH

MeToauvecKre MaTepHabl, OMpPEICIIONINE MPOIEAYPbl OIICHUBAHMS 3HAHUM, YMCHUIA,
HaBBIKOB ¥ (MJIM) OIIBITA JSSITEIILHOCTH, MPECTABICHBI B BU/IC TEXHOIOTMYECKON KapThl AUCIIH-
HbI (Tabnuia 3).

Tabmuna 3 — TexHomormyecKas Kapra

MecTpa

HaunmenoBanue Cpoknu Ixkana ouenn- Kpurepun
OIIEHOYHOT0 CPEeACTBA BBINOJIHEHHS BaHUsl OllCHUBAHUS
2 ceMecTp
Ilpomercymounan ammecmayus ¢ popme IK3amen
1 Tect B TEUEHUE Ce- 10 GanmoB 10 6amnos — 91-

100 % mpaBuib-
HBIX OTBETOB —

BBICOKMH  ypo-
BEHb 3HAHU;
8 OammoB — 71-

90 % mnpaBuiIb-
HBIX OTBETOB —
JIOCTaTOYHO BBI-
COKHH YypOBEHb
3HAHUI;

6 GaymutoB— 61-70
% TpaBUIbHBIX
OTBETOB — Cpel-
HUU YPOBEHb
3HAHUIA;

4 6amna — 51-60
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HaunmenoBanue Cpoknu Ixkana ouenn- Kpurepun
OLICHOYHOI0 CPe/ICTBA BBINOJIHEHHS BaHMA OLICHUBAHUS

% TpaBUIBHBIX
OTBETOB — HU3-

KHU YPOBEHb
3HAHWI;
0 6aymoB — 0-50

% TpaBUIBHBIX
OTBETOB — OYEHb
HU3KUI YpPOBEHb

3HAHMH.
JlaboparopHnas padota 1 B TEYCHHE ce- | 5 OayioB 5 GajuioB — CTY-
MeCTpa JCHT  IIOKa3ajl
JlaGopatopHas paboTta 2 B TEYeHHE ce- | S5 OaioB OTIIMYHEIE
MecTpa HaBBIKH TIpHMe-
JlaboparopHas padoTa 3 B TeEYeHue ce- |5 O6amwioB HCHHS TOTydeH-
MecTpa N
JlaboparopHas pabota 4 B TeueHue ce- |5 6amios HBIX  SHAHMM M
MecTpa yYMEHUi pH
I[Ipaktryeckoe 3a1anue 1 B TeueHue ce- | 5 Gamwios pemeHnn - mpo-
MecTpa (eccnoHaIbHBIX
[IpakTuyeckoe 3ananue 2 B TEYECHHE ce- | O Oa/uloB 3a1a4 B paMKax
MecTpa YCBOEHHOT'O
[IpaxTuueckoe 3ananue 3 B TeueHHe ce- | S5 Oamwios y4e0HOro Mare-
MeECTpa puaia.
IIpakTuueckoe 3ananue 4 B TEYECHHE ce- | O OauIoB 4 Gamma — cry-
MECTpa JNEHT  TOKa3al

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

3 Oamma — cry-
JEHT  IOKa3aj
yIloBJIe-
TBOPUTEIBHOE
BJIa/ICHUE HaBbI-
KaMHU TpUMEHe-
HUS  TIONy4YeH-
HBIX 3HaHUW U
yYMEHUHN npu
pelIeHnHu  Ipo-
(dheccnoHaTBHBIX
3a7a4 B paMKax
YCBOEHHOTO
y4yeOHOro Mare-
puana.

2 Oamma  —
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OLICHOYHOT0 CpEeaACTBA

HanmenoBanue

Cpoknu
BBINOJTHEHHS

IIkana oneHu-
BaHHSA

Kpurepun
OLICHUBAHUS

CTYAEHT Tpoje-
MOHCTpPUPOBAI
HEJIOCTaTOYHBIN
YPOBEHb BIIaJIe-
HUSI YMCHHUSMHU U
HaBBIKAMU  TIpU
pEelIeHU:u  TIPOo-
(dheccroHaNbHBIX
3aJad4 B paMKax
YCBOEHHOTO
y4eOHOTO MaTe-
puana.

10

PacuetHo-rpaduueckas pa-

oora

B TCUYCHHE Ce-
MecTpa

15 OamwoB

15 OGammoB -
CTYyJIGHT  TIpa-
BUJILHO BBITIOJI-
HWJI  3aJaHHe.
[Tokazan ornmnu-
HbIC  BJIQJICHUS
HABBIKAMU IIPH-
MEHEHHUS TOJy-
YEHHBIX 3HAaHUU
U yMEHUH IpHU
pelieHuu  Tpo-
(dbeccroHaNbHBIX
3aa4 B paMKax
YCBOEHHOTO
yuyeOHOro Mare-
puana. OtBeTun
Ha BCE JIOMOJI-
HUTEJbHBIE BO-
MPOCHl HA 3allU-
TE.

10 OGammoB -
CTYJIGHT BBITOJI-
HWI 3aJlaHue C
HEOOIBIIUMU
HETOYHOCTSIMH.
ITokazan xopo-
e  BIAACHUS
HABBIKAMU TIPH-
MEHEHHUs TONy-
YEeHHBIX 3HAHUU
W YMEHUU IpH
peuIeHuu  mpo-
(dbeccroHaNbHBIX
3a/J1ad B pamKax
YCBOEHHOTO
y4yeOHOro Mare-
puana. OtBeTHN
Ha OOJIBIIMHCTBO
JOTIOTHUTEh-
HbIX  BOMPOCOB
Ha 3aIlUTE.

5 GaioB - CTy-
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HanmenoBanue

OLICHOYHOT0 CpEeaACTBA

Cpoknu
BBINOJTHEHHS

IIkana oneHu-
BaHHSA

Kpurepun
OLICHUBAHUS

JEHT BBIOJIHUI
3a/laHue ¢ cylie-
CTBEHHBIMH He-
TOYHOCTSIMH.
ITokazan  ygo-
BJICTBOPUTEIIb-
HOE  BJIAQJICHUE
HaBbIKAMU IpH-
MEHEHHS TOJy-
YEHHBIX 3HaHUM
U yMEHUU IpHU
pelIeHu:d  Tpo-
(b eccroHaNbHBIX
3a/1ad B paMKax
YCBOEHHOTO
yueOHOro Mare-
puana. llpu ort-
BETax Ha JI0IOJ-
HUTEJbHBIE BO-
IPOCHl Ha 3allu-
Te OBLIO JOIy-
IIEHO MHOTO He-
TOYHOCTEH.

0 OamioB - mpu
BBIMIOJTHEHUH
3a/IaHMsl CTYJEHT
MIPOJIEMOHCTPH-
poBail HeJoCTa-
TOYHBIA YPOBEHb
BIIQJICHUSI HaBbI-
KaMH TIpUMEHe-
HUS  TIOTMyYeH-
HBIX 3HAaHUW U
yMEHUHN npu
pelieHuu  Tpo-
beccroHanbHBIX
3a/1ad B pamMKax
YCBOEHHOTO
y4yeOHOro Mare-
puana. Ilpu or-
BETax Ha JIONoJ-
HUTEIBHBIE  BO-
MPOCHl HA 3allU-
Te OBLIO JOIy-
IEHO  MHOXe-
CTBO  HETOYHO-
CTeM.

Texymuit KOHTPOIIb:

65 Oamnos

DK3aMeH:

35 OamnoB

35 OammoB -
CTYIEHT npa-
BIWJIBHO OTBETHII
Ha TeopeTHye-
CKH€  BOMPOCHI
omera. [Tokazan
OTJIMYHBIE 3Ha-
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HaunmenoBanue Cpoknu Ixkana ouenn- Kpurepun
OLICHOYHOI0 CPe/ICTBA BBINOJIHEHHS BaHMA OLICHUBAHUS
HUSL B paMKax
YCBOEHHOT'O

y4eOHOTO MaTe-
puana. OTBeTUI
HAa BCe JIOMOJ-
HUTEIIBHBIE  BO-
MPOCHI.

30 OGamwioB -
CTYJEHT OTBETHUII
HA TeopeTuye-
CKHE  BOIPOCHI
ownera ¢ He-
OOJBITUMU ~ HE-
TOYHOCTSIMH.
ITokazan xopo-
e 3HaHWUS B
paMKax yCBOEH-
HOTO y4eOHOTro
matepuana. Ot-
BETWJI Ha OOJIb-
HIMHCTBO Jo-
MIOJTHUTEITBHBIX
BOITPOCOB.

20 OGammoB -
CTYJEHT OTBETHUII
HA  TeopeTHhye-
CKH€  BOIPOCHI
ounera c cyuie-
CTBEHHBIMU He-
TOYHOCTSIMH.
ITokazan  ygo-
BJICTBOPUTEIb-
HbIE 3HAHUS B
pamMKax yCBOCH-
HOTO y4eOHOTrO
Marepuana. Ilpu
OTBETaX Ha JIO-
TIOJTHUTEITbHBIE
BOINPOCHl  OBLIO
JOMYLIEHO MHO-
0 HETOYHOCTEM.
10 GamnoB -mpu
OTBET€ Ha TEO-
peTHudecKue BO-
mmpocel  Ouiera
CTYJIGHT TIpoJie-
MOHCTPHUPOBAT
HEJIOCTaTOYHBIN
YPOBEHb 3HAHUM.
IIpn orBerax Ha
JIOTIOTHUTEITb-
HBIE  BOIPOCHI
OBLIO TOTYIIIEHO
MHOKECTBO He-
MPABHIILHBIX
OTBETOB.
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HaunmenoBanue Cpoknu Ixkana ouenn- Kpurepun
OLICHOYHOI0 CPe/ICTBA BBINOJIHEHHS BaHMA OLICHUBAHUS
0 GamioB — oOT-
CYTCTBYIOT  OT-
BEThl Ha Teope-
TUYECKHE  BO-

IPOCHI OMIIeTA.
HUTOI'O: - 100 Gamos -

Kputepuu ouenku pe3yabTaToB 00y4eHHUsI 10 AUCUHUILINHE:

0 — 64 % OT MakCHMMaJIbHO BO3MOXKHOW CYyMMBI 0ajIoB — «HEYIAOBIETBOPUTEIBHO» (HEHO-
CTaTOYHBIA YPOBEHbB JUIsl IPOMEKYTOUHOM aTTECTAIMH 10 JUCLHUIUINHE);

65 — 74 % OT MakCUMaJIbHO BO3MOXHOH CyMMBbI 0aJIJIOB — «YAOBJIETBOPUTEIBHOY (IIOPOro-
BbIl (MUHUMAaJbHBIN) YPOBEHB);

75 — 84 % oT MaKCUMaJIbHO BO3MOXHOM CYMMBI OaJlJIOB — «XOPOILOY» (CPeIHU YPOBEHbD);
85 — 100 % ot MakcuManabHO BO3MOKHOM CyMMbI 0ajlIOB — «OTJIMYHOY» (BBICOKUHN (MaKCH-
MaJIbHBIN) YPOBCHB)

3 TunoBble KOHTPOJILHBIE 3aJaHNUsl UJIH HHbIE MATEPHAJIbI, HEOOXOUMBbIE JIJIsI
OLIEHKH 3HAHMI1, yMeHHii, HABBIKOB U (MJIM) ONBITA IeSITEJIbHOCTH, XapaKTepPH-
3ywinue npouecc oOpMUPOBaHNS KOMIIETEHIINIT B X0/1¢ OCBOEHHUsI 00pa3oBa-
TeJbHOI MPOrpaMMbl

3.1 3aganus 1Js TEKYLIEro KOHTPOJS yCIeBaeMOCTH

TECT

1. K ocnogénbim omauuumensHolm c60UCEAM OUIIEKMPUKOE OMHOCUMCA: ...
a) BBICOKOE yJI€IbHOE COMPOTUBIICHHUE;
0) crsibHas 3aBUCUMOCTD YJISTEHOTO COTTPOTHBIICHUS OT BHEITHUX (PaKTOPOB,;
B) CIIOCOOHOCTB K TOJIIPU3AIIMH M BO3MOXKHOCTB CYIIIECTBOBAHUS AIEKTPUIECKOTO TTOJIS.
2. YKaxicume RPUHUUNUATLHBLIL 6UO 3A6UCUMOCHU YOEIbHO20 CORPOMUGIEHUA Me-
mannoe om memnepamypsl Onpeoensiemoll 8 Xxo0e nPoeedeHus IKCnepUMenma:

p P P

a) 0) c)

3. Kakoii u3 6u00o6 noaapusayuu Oul1eKmMpuKos He 8bl3blédem OUINEKMPUUecKux no-
mepo:
@) OUNOILHO-PENAKCAUUOHHAA NOSAPUIAUUA;
0) muzpayuonnaa nonaApu3AUUA;
¢) uoHHaA noaapulauu.

4. Ykascume npuHyunuaibHuliit 6U0 601bM-AMNEPHOI XaAPAKMEPUCHMUKU 2A3000pa3-
HO20 OUITIEKMPUKA ONPedesiemMoil 8 X00€e NPo8e0eHUs IKCREPUMEHMA:
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x

a) 0) ©)

5. OcHo6HbIM OmauUUmMeIbHBIM CEOUCIEOM ROTIYNPOBOOHUKOG ABIAEHICA, KOMOPOE 803~
MOMCHO Onpedenums 6 X00e nposedenus IKCnepumMenma: ...
a) BBICOKAs AJICKTPOIPOBOTHOCTH;
0) 3aBUCHUMOCTb 3JIEKTPOIIPOBOIHOCTH OT BHEIIHHUX (PaKTOPOB;
B) CIIOCOOHOCTH K IMOJISIpU3AIUH.
6. Ocnosnoil éenuuunoll Xapaxkmepusylouieii Romepu 6 OUI1eKMpPUYecKux mamepua-
J1aX A6/IAEMCs NPU 00PAdOmMKe IKCREPUMEHMATbHBIX OAHHBIX:

a)&

o) 1
c) tgd

7. Ilepsonpuyunoil pazeumusa npouecca npodos 2azoo00paznozo OUINEKMpPUKa A61s-
emca:
a) 2JIEKTPONPOBOAHOCTH;
0) yaapHasi HOHU3AIUs,
C) MOTEPHU B AUDIIEKTPHKE.

8. C ysenuuenuem uacmomsl npu npoeedeHuUU IKCnepumMeHma OulieKmpuiecKasn
RPOHUUAEMOCHb NONAPHBIX OUIIEKMPUKOE: ...
a) YBEJIMYMBAETCS; ©O) YMEHBINAETCS; B) OCTAETCS HEU3MEHHO.

9. Ilpu nposedenuu IKCnEPUMEHMA C YeIUYEHUEM HUACHOMbL OUITEKMPUUECKas
HPOHUUAEMOCb HENONAPHBIX OUIIEKMPUKOE: ...
a) yBelIMuuBaeTcs; 0) YMEHbBINAETCS;  B) OCTAETCS HEM3MEHHOM.

10. Opuenmayus maznumHubIX MOMEHMOE PEPPOMAZHUMHOZ0 MaAMEPUAA 8 Npedenax
00H020 00MEHA NPeOCMAaB1eHa HA PUC.:...

VavaY,

6) c)

SAJAHUSA JJIA SAIUTBI, TIPOBEJIEHHBIX TABOPATOPHBIX JOKC-
HEPUMEHTOB U IOJIYYEHHbBIX DKCIHEPUMEHTAJIBHBIX /IAH-
HBIX

DJIeKTPONPOBOAHOCTH METAJLIIOB
1) IlepedncauTh JOCTOMHCTBA U HEJOCTATKU OCHOBHBIX IPOBOJHUKOBBIX MaTE€pPHAIIOB
(cepebpa, Menu, aTFOMUHHS).
2) Kak mpoucxoauT MEpeHoC IEKTPUUECKUX 3apsiioB B METAIMYECKUX MPOBOJHUKAX?
Hasars npoBoanuku 1 u 2 pona.
3) Ot kakux (pakTOpOB 3aBUCUT yJelbHAsl JIEKTPOMPOBOTHOCTh METAIUTHUECKUX TMPO-
BOJTHUKOB?
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4) Kak 3KCIepuMEHTaIbHO OINPEIEISIETCS] 3aBUCUMOCTh YJIEIbHOTO 3JIEKTPUUYECKOTO CO-
MIPOTHUBJICHHE METAIMYECKUX IIPOBOJHUKOB OT TEMIEPATYPHI?

5) Kakue TpeOoBaHMs NPEABABISAIOTCS K MPOBOJAHUKOBBIM MaTepHajiaM, HCIOIb3yeMbIM
JUIS1 U3TOTOBJIEHUS PEOCTATOB U PE3UCTOPOB?

HccnenoBanue cBOCTB NMOJYNPOBOJHHKOBBIX MATEPHATIOB

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

2) [MosicauTe pU3NYECKUI CMBICI SHEPTUH 3aMPEIICHHON 30HBI.

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

4) Kak n3MeHsieTcsl KOHLIEHTpALUsl ¥ MOABUKHOCTh HOCUTENEH 3apsiioB B IOJIYIIPOBOJIHH-
K€ [pY U3MEHEHUU TeMIIEpaTyphl?

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

DJIEKTPONPOBOIHOCTD TUIIEKTPUKOB

1) HapucoBatb 1 0OBSICHUTH 3aBUCUMOCTh YAEIbHON 00bEMHOM MPOBOAMMOCTH TBEPO-
ro JUAJIEKTPUKA OT TEMIEPATYpPhI, MOSICHUTH KaK 3TO IKCIEPUMEHTAIbHO OIpeaeseTcs?

2) HapucoBatb 1 00BSCHUTH 3aBUCUMOCTD YAETBHOTO 00BEMHOIO COTIPOTHUBIICHUSI TBEPIO-
ro JUAJIEKTPUKA OT TEMIEPATYpPhl, MOSICHUTH KaK 3TO 3KCIEPUMEHTAIBHO OIpeneseTCs?

3) Ha3BaTh Tursl 3apsa0B, 00yCIaBIMBAOIIMX 3JIEKTPOINPOBOIHOCTD KUJKUX TUAICKTPHU-
KOB.

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

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

Honsipu3anus HEMOJISIPHBIX AMIJICKTPHKOB

1) Onucarh MeXaHU3M JIEKTPOHHOHN YIPYTroi MOJSpU3aLUu IUIIEKTPUKA.

2) OnucaTh MEXaHU3M MOHHOW MOJISPU3ALIUH.

3) HapucoBath u OOBSICHUTH TpauK 3aBUCUMOCTH OTHOCUTEIHHOM JUAIEKTPUUYECKON
IIPOHUIIAEMOCTU OT YaCTOTHI U OT TEMIEPATYPHI UIsl HEMOJSPHOTO AUAJIEKTPUKA C HOHHBIM Me-
XaHU3MOM TOJISIPU3ALINHY, TIOSACHUTH KaK 3TO SKCIIEPUMEHTAIBLHO ONpeensercs?

4) IMouemy ¥ MO KaKUM IPU3HAKAM JUAJIEKTPUKHU AEIAT Ha MOJIApHbIE U HenosipHble? Ka-
Kas Mexay HUMH pa3Huua’? [1osICHUTh Kak 3TO 3KCIEpUMEHTAIIbHO OIpeiensieTcs?

Iousipu3anus NONSPHBIX IHYIEKTPHKOB

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

2) OnucaTh MEXaHU3M JUIOJIBHO-PEaKCAlIMOHHOMN MONIApU3alMU AUIIEKTPHKOB.

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

4) Kak omnpenensieTcst OTHOCUTENbHAS TUAJIEKTpUUecKasi IPOHUIIAEMOCTh?

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

JAuaiekTpuyecKue norepu
1) Hapucosars rpapuku "TIOJIIPU3OBAHHOCTB"= f(wt) n i= f(wt) HA QoHE

u=U,sin (a)t) JUISL IUDJIEKTPUKA C DJIEKTPOHHOU YIIPYTOM IOJISPU3ALUCH.

2) HapucoBath U OOBSICHHTH 3aBHCUMOCTh tJ0 OT TeMmeparyphl Ul HEMOJSPHOTO JU-
AIIEKTpPHUKA.
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3) Hapucosats tpaduku "TIOJIIPUSOBAHHOCTB"= f(wt) m i= f(wt) ma Qone
u :Umsin(a)t) AJI1 yCIIOBHA, KOTraa BpPEMA pelakCcaln COU3SMEPHUMO C IIEPHOIOM H3MCHCHHA

HANPsDKEHUS IS AUAJIEKTPUKA C YMCTO JUIIOJIBHO-PEIaKCAMOHHOM NOJSIPU3ALAEH.

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

5) HapucoBaTbh 3KBHBAJIEHTHYIO CXEMY 3aMELIEHUS KOHJEHCATOpa C IMOJSPHBIM JHUIJIEK-
TPUKOM (ToylaraTh HaJW4ME€ B JMIJIEKTPUKE DJIEKTPOHHOH YHOpPYyrol M  JUIIONBHO-
pellakCallMOHHON MOJIIPU3ALUN ).

IIpo06oii ra3000pa3HoOro IM3JIEeKTPUKA
1) IlocTpouTs AMAarpaMMy TEIUIOBOM yCTOMYMBOCTH TBEPIOTO AUDIEKTPUKA U IPOUILIIIO-
CTPUPOBATh C €€ MOMOIIBIO KPUTEPU TEIJIOBOTO MPOOOs AUIIEKTPUKA.

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

T, | = -, |

a) 6)

ComnocTaBuTh IPOOWBHBIC HANPSHKEHUS PUC. (2 ¥ 0) U OOBACHUTH PA3INYHAL.

3) HapucoBaTh 1 00BACHUTH 3aBUCUMOCTb JIEKTPUUYECKONH MPOYHOCTU Ia3000pa3HOro au-
AJIEKTPUKA OT PACCTOSIHUS MEXY MeKTpoaaMu. ? [1osICHUTh Kak 3TO 3KCHEPHUMEHTAIbHO OIpe-
nensercs’?

4) 3anucath yCIIOBUE, MPU KOTOPOM IJIEKTPOH MOXKET HMHHUIIMUPOBATH MPOLIECC YAAPHOU
VOHM3ALH.

5) HapucoBaTb 1 00BACHUTH 3aBUCUMOCTb 3JIEKTPUUECKON MPOYHOCTH Ta3000pa3HOro Au-
AJIEKTPUKA OT JaBjeHMs rasa. ? [I0SCHUTB Kak 3TO SKCIIEPUMEHTAIBHO ONPEIEIsIeTcs?

HccnenoBanue cBOiicTB MATHUTHBIX MATEPHAJIOB
1) HapucoBate 1 00BSICHUTH 3aBUCUMOCTb OTHOCHUTEJIBHOM MarHUTHOW MPOHHIIAEMOCTH
deppomarHeTrka ot Temneparypsl. ? [TosICHUTH Kak 3TO 3KCIIEpUMEHTAIIBHO OIpeiensieTcs?

2) HapucoBath neTiro ructepesuca Juis (peppoMarHeTuka 1 nokas3aTh Ha He xapakTepHbIe
TOYKH.

3) Uem 00ycOBIE€H MarHUTHBIA MOMEHT aToMa?

4) Kakue mporeccsl IpoUCXoAsT B (peppOMarHeTHKE NMPU €ro HaMarHWYMBaHUHM BHELITHUM
nosieM?

5) HapucoBaTh 1 00bscHUTS 3aBucHMocTh £ = f(H) m1s heppomarsernka.

PACYHETHO-TPA®OUYECKASA PABOTA

3aganue.

Homepa BapuanTOB 3agaHMs BBIOMPAIOTCS MCXOAS W3 MOCHETHEH HU(pPbl 3a4eTHOM
KHIKKHU (CTYZA€HUECKOTo OuiieTa) B COOTBETCTBUU C Tabnuiei 1.
Tabnuua 1 — BapuaHThI BHIIOJIHEHUS 33/1aHUSI.

ocaeansas nudpa
Homep BbINOIHAEMOr0 3a1aHUS

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

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

CrtpoeHue BelecTBa

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

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

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

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

5) Kak xnaccudummpyror BemecTBa o MarHUTHBIM CBOKWCTBaM?

6) Kakue noHsATHS UCIIOIB3YIOT /ISl ONTUCAHUS TIOBEJICHHS JUAJICKTPUKA B AJICKTPUUIESCKOM
nose?

7) OxapakTepu3yrTe MPOIECcC MOJISPU3AINU JUIIICKTPHKA.

Kak KoIn4ecTBeHHO OIICHUBACTCA MOJIAPU3aINA I[I/IC)J'ICKTpI/IKa? VkaxuTe HauMEHbBIIIEE BO3MOXK-
HO€ 3Ha4Y€HHE OTHOCUTEIHLHOM ):[HBJICKTpH‘ICCKOfI IIPOHUIAEMOCTH.

8) YKaxuTe OCHOBHBIE BUbI MTOJISIPU3ALNN JUIIEKTPUKOB.

9) Kak knaccupuuupyroT Tu3IeKTpUKY IO BUAY MOJIIpU3an?

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

DJIEKTPONPOBOTHOCTb TUIIEKTPHKOB

11)  OxapakTepH3yiTe HIEKTPOIPOBOTHOCTD KHUIKHX IHIICKTPHKOB.

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

14)  OxapakTepu3ylTe IEKTPONPOBOIHOCTD TBEPABIX TUIICKTPHKOB.

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

16)  Oxapakrepu3yiiTe MOHATHE "IHANEKTPUIECKUE moTepu".

17)  HasoBuTe u 0XapakTepu3yiTe BUIbI JUIICKTPUICCKUX MOTEPh B AIEKTPOU3OISIIUOHHBIX
MmaTepHanax.

18)  JlaiiTe XapaKTEpUCTHUKY JUIICKTPUICCKUX TOTEPh B ra3ax.

19)  [aiiTe XapaKTEpUCTHKY JUIIEKTPHUYCCKUX MOTEPHh B TBEPABIX AUIICKTPUKAX.

20)  [laiiTe XapaKTEpPUCTHKY TUIICKTPHUCCKHUX MMOTEPh B KUIKUX IHIICKTPUKAX.

IIpo0oii 1m31eKTPUKOB

21)  [laiiTe XapaKTEpPUCTHKY SBJICHUS MPOOOSI.

22)  Oxapakrtepusyiite nMpo0oii ra3os.

23)  OxapakTepu3yiTe MpoOOi KUIKUX THUIICKTPUKOB.

24)  OxapaktepusyiiTe MpoOoi TBEPABIX AUIIEKTPHKOB.

25)  OxapakTepu3yiTe TEIUIOBOM U 3JICKTPOXUMHUECKUI MPOOOI TBEPABIX AUIIEKTPHUKOB.
DOu3UKO-XUMHUYECKHE H MeXaHHYecKHe CBOHCTBA THIJIEKTPUKOB

24




26)  [laiiTe XapaKTEpPHCTHKY BJIQXKHOCTHBIX CBOMCTB JIUDIICKTPUKOB.

27)  Jla iff ¢ XxapakTepHCTHKY MEXaHUYECKHX CBONCTB JUAJICKTPUKOB.

28)  [laiiTe XapaKTEPHUCTHKY TEILUIOBBIX CBOHCTB JUAIICKTPUKOB.

29)  Oxapakrepu3yiiTe XMMHUYECKHUE CBOWCTBA TUAICKTPUKOB M BO3JICHCTBHE HA MaTEPHAJIbI
W3JIy4CHUI BBICOKOW SHEPIUH.

30)  OxapakTepu3syiiTe HArPeBOCTONKOCTD AUIIEKTPHKOB.

IIpoBoAHUKOBBIC MaTEPHAJIBI

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

32)  Oxapakrtepu3yiTe CBOWCTBA IPOBOJHUKOBBIX MAaTECPHAJIOB.

33)  /laiiTe xapaKTepHCTUKY MaTepUaIOB BBICOKOI TPOBOAMMOCTH.

34)  Oxapaktepu3yiTe CBEpPXIPOBOAHUKH ¥ KPHOIIPOBOIHHUKH.

35)  laiiTe XapaKTEPUCTUKY CILUIABOB BBICOKOTO COIPOTHBIICHHSI.

36)  OxapakTepu3yiTe HEMETAIUINYECKHUE POBOIHUKH.

37)  OxapakTepu3syiTe IPUION U (IIFOCHL.

ITosrynpoBoAHNKOBbIEC MATEPHAJIBI

38)  OxapaktepusyiiTe MOHATHE "TOTYTPOBOAHUK" .

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

40)  HazoBuTe U OXapaKTepU3yHTE METOBI OMPE/ICIICHUs TUIIA JICKTPOIPOBOAHOCTH H T1apa-
METPOB MOJYIIPOBOIHUKOB.

41)  OxapakTepu3yiTe BIHSHUE TCIUIOBOI YHEPIUHU HA AIICKTPOIPOBOJHOCTH MOTYIIPOBOIHHU-
KOB.

42)  OxapakTepu3yiTe BO3ACHCTBIE CBETAa HA DICKTPOIPOBOAHOCTD HOIYIIPOBOIHUKOB.

43)  Ha3oBuTe M 0OXapaKTepPHU3yHTE XUMHYCCKUE JICMEHTHI, 00JIa/IaI0IINe CBOWCTBAMH I10JTY-
IIPOBOJIHUKOB.

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

45) Kakue ¢usnueckue sBI€HUS B IOJYIIPOBOJHUKAX SIBIISIFOTCS HauOoJiee BaXKHBIMU, U JUIS Ka-
KHX LieJIel OHU MCTIONIB3YIOTCS?

MaruuTHble MaTepUAaJIbI

46)  OxapakTepu3yiiTe MarHUTHBIC CBOIICTBA MaTePHAIIOB.

47)  [laiiTe XapaKTepHUCTUKY MArHUTOMSTKHX MaTepPHAJIOB.

48)  OxapakTepu3yiiTe MarHUTHbIC MaTEPHAJIbI CIICIHATN3UPOBAHHOTO Ha3HAYCHHUSL.

49)  laiiTe XapaKTepUCTUKY MarHUTOTBEPIBIX MaTEPHAIIOB.

50)  KaxoBbl TpeOOBaHUS K MATHUTHBIM MaTepHallaM U KaKUe BUJIbI MATHUTHBIX MaTepHAIIOB
UCIIOJIb3YIOTCS B DJIEKTPOTEXHUKE?

3agaun

51) PammodacTOTHBEIN KOaKCHAIBHBIA KaOeIb CO CIUIOIIHON M30JIAIMNEN U3 IMONNITHIIEHA UMeE-
€T IUaMETP BHYTPEHHETO MPOBOJA 7% 10 M u BHEmHHI JAAMETP O U30JIALMU 7% 10° m. Jnuna
kabens 1,0 m. Ompenenute eMKOCTh MEXKIY BHYTPEHHUM IPOBOJOM U HAapy:KHOH 000JI0YKOI
kabens (B hapagax Ha METp JUIMHBI). [IU3aeKTpruuecKas MPOHULAEMOCTb MOJUATUIICHA Ey= 2,3.
52)  OueHuTh 3HAUYEHUS TAHTEHCA yIJla TUAJICKTPHUYECKHUX MOTEPh Ul HEQTSIHOrO KOH/IEHCa-
TOPHOTO MacJla ¢ YACIbHBIM COIPOTUBICHUEM Py = 4x109 OM*M U AMAIEKTPUUECKON IPOHUILIA-
eMoCThI0 €= 2,2 pu vactoTax 50 I'mm 1 kI'.

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

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

55)  JIMdNeKTpHK IUIOCKOTO KOHJICHCATOPa MMEET CIICAYIOIIUE XapaKTePUCTHKH:
pV:1013OM'M; tgd=0,001; &=5. [Imomanp oOkIanoK KoHAeHCaTopa 0,1 M2, TOJIIINHA IUDJIEK-
TpuKa 2+ 102 m.

Ornpenenure:

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

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

56)  MouHOCTh, OTpebIsieMast 3JEKTPOHArpEeBATEIbHBIM 3JIEMEHTOM MPH HanpspkeHuu 220
B, paBua 500 Br. [loacuuraiite miMHy, HEOOXOIUMYIO JUIsl M3TOTOBJIEHUSI ATOTO JIEMEHTA, HU-
xpomoBoii (Mapku X15H60) 1 KOHCTaHTaHOBOM ITPOBOJIOKH THAMETPOM 2 X 10* m. Harpesarenn-
HBII DJIEMEHT M3 KOHCTaHTaHa paboTaer mpu Temmneparype 400 °C, a u3 HHUXpOMA - IIPU TEMIIE-
parype 90 °C. (Puuxp=1,2x10"° OM* M, Ol uxp= 200x10° K™, Proer =0,5%10° Om - m,

Olp xorer =5%10° K™,

57)  Kowngencarop tumna KP, qH37eKTPHUKOM KOTOPOTO SIBIISETCSA KOHICHCATOPHAS CIIFO/Ia Map-
ki CO (myckoBut), umeet eMkocTh C=470 n®d. Haitnute 3Ha4eHUS TUANIEKTPUUECKUX TOTEPH B
3TOM KOHJeHcaTtope npu HanpspkeHuu 2000 B u aByx pasnuunbsix yactotax (1 xI'mu 1 .Ml'n),
€CJIM M3BECTHO, YTO YIroJI JAMDJIEKTPUYECKUX IOTEPh MYCKOBUTA PaBEH 25x10™ npu yacrore 1
Kl m 3,3% 10 nipu yactote 1 MI'.

58)  JKuakuii 2IeKTPOM3OIALMOHHBIA MaTepHa - JbHAHOE MAcio - pH Temmeparype +20 °C
UMeeT IMHAMHUECKYIo BsA3KocTh 55 Ila*c u ynenbHoe 00bEMHOE CONPOTHBIICHUE Py = 6,5><1014
Om*M. Onpeznenure ynenbHoe oobeMHOe compoTuBieHue npu +120 °C, ecau M3BECTHO, YTO
BA3KOCTb KHJIKOCTH IpH 3ToW TemnepaTtype paBHa 0,45 Ila-c. Konnenrpanus, 3HaueHus 3apsaaa
Y pa3Mepbl HOCUTENEH 3apsiia B MaTEpUasie He U3MEHSAIOTCS ¢ TEMIIEPATypOHl.

59)  Ilpu HOopMmanbHBIX yeaoBusx (P=0,1 MIla, t =+20 OC) AJIEKTPUYECKasi MPOYHOCTH BO3/IyXa
IPU PACCTOSIHUU MEXKIY JIEeKTpoJaMHu POroBckoro (3T 3J€KTpO/ibl MO3BOJISAIOT MOTYYUTh OJHO-
poaHoE ToJie) 1x10%m. cocrasisier npumepHo 3 MB/m. Onienute npoOUBHBIE HANPSHKEHUS TO-
r0 BO3IYIIHOTO MPOMEXYTKAa MpPU HOPMAIbHBIX YCIOBUSX M Mpu YycioBuu: t=+30 °C.
P=265mm.prT.cT.

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

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

HOCTHBIM COIIPOTUBJICHHEM Ps = 2x10" Om 3axar MEX]ly METAIMYECKUMH 3JIEKTPOJIaMH, K
KOTOpbIM npuitokeHo HanpspkeHue U =1500 B mocrosiHHOTrO TOKA.OMpenennure ToK, MpOTeKaro-
IUH Yyepe3 UMIUHAP U OTEPU MOIIHOCTH B HEM.

3.2 3aganus 1J1s1 IPOMEKYTOYHON aTTeCTAUH
KoHTpo/1bHBIE BONPOCHI K IK3aMEHY
O61mmas kmaccupuKanys NEKTPOTEXHUUECKUX MaTepUasoB.
DIEeKTPONPOBOAHOCTD AUIIEKTPUKOB. OCHOBHBIE TOJOKEHHUS.
Knaccugukaruss MarHUTHBIX MaTE€pPHUAaIOB.
DIEeKTPONPOBOAHOCTD T'a30B.
[Tporiecc HaMarHMYUBAHKS 1 MAarHUTHAST IPOHHUIIAEMOCTb.
Kak sxcnepuMeHTanbHO ONpeAessieTcs AIeKTPOIPOBOTHOCTh KUAKHX JAUIIEKTPUKOB.
HamaranunBanme ¢eppo- u GpeppuMarHeTHKOB NMEPEMEHHBIM MAarHUTHBIM rojieM. Kpu-
Basi HAMAarHUYMBAHUS.
8. Kak 3KkcrepuMeHTaIbHO ONpeeNsieTcsl 3JEKTPOIPOBOAHOCT TBEPABIX IUIICKTPUKOB.
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10.

11.
12.

13.
14.
15.
16.

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

25.
26.
27.
28.

29.
30.
31.
32.
33.

34.

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

41.

MarHuTHBIE MOMEHT aToMa U €ro OpMHpPOBAHUE.

Kak skcrepuMeHTanbHO ONpenenseTcss 3aBUCUMOCTh tgd OT TemImepaTrypbl U 4acTOThI
IIPU JUIOJIbHO-PEJIAKCALIMOHHON MOJIIPU3aLUH.

Pe3onaHcHas nossipuzanus.

3aBUCHUMOCTD 3JIEKTPOIIPOBOJHOCTH IPOBOJAHHMKOBBIX MATEPUAIOB OT TEMIIEpaTypbl U
nedhopmarui.

IIpouecc nepemarnnuuBanus. [leris rucrepesuca.

TennoBoii mpoOoH.

TemnonpoBoaHOCTH MeTALIOB U 3P dexT TepmoI/C.

Kak skcnepuMeHTanabHO Ompenensercs QU3JIeKTpUYecKas MPOHUIAEMOCTh KOMIIO3UIHU-
OHHBIX JTUIEKTPUKOB.

KpronpoBoauMocTs U CBEpPXIPOBOJIUMOCTb.

DNeKTpOHHAas NOJAPU3ALMSL.

[ToBepxHOCTHBIH 3()(heKT B IPOBOJHUKOBBIX MaTepHaax.

HNounas nonsipuzanusi.

[Torepu B MarHUTHBIX MaTepUasax.

HonHo-penakcauoHHas MOJIpU3alusl.

Oddext Xomna.

Cxema 3aMelieHHs] TUIOTETUYECKOT0 TUAIEKTPUKa 00J1a/1al01Iero BCEMU BUJAMU TOJIs-
pU3alMH.

3aBUCUMOCTD 3JIEKTPOIPOBOJHOCTH IPUMECHOTO MOIYIIPOBOJHUKA OT TEMIIEPATYPHI.
JlunosbHo-penakcalMoHHas NOJspU3aLus.

Jusnexkrpudeckue norepu. OOLMe MOHATHUS.

OCHOBHBIE BHEUIHME PHEPreTHMYECKHE BO3/EHCTBHS, BIMSIOLIME HA CBOMCTBA MOIYNPO-
BOJIHMKOB.

P —N nmepexo.

DNEeKTPOHHO-peTaKCcCallMOHHAs OJSpU3aLHsl.

MurpanuoHnHast noiaspu3anus.

BAX nonynpoBoaHuKa.

ONeKTpUYeCKUii MOMEHT B AMAIJNEKTpUKax. [lu3nekTpuueckas MpoHUIIAEMOCTh U e€ (u-
3U4ECKUI CMBICIL.

Kak skcnepuMeHTaIbHO OIpeensaeTcs: 3aBUCUMOCTb tgd OT TeMmeparypbl MpHU JAUIOIb-
HO-PEJIaKCALIMOHHON MOJIIPU3ALUHU C YYETOM 3JIEKTPOIPOBOJHOCTH.
DIEKTPONPOBOJHOCTD NOJIYITPOBOJHUKOB.

CamonpounsBosibHas (CIOHTaHHAsA) TOJIPU3aLIUS.

Knaccugukarus npoBoAHUKOBBIX MaTEpUAIOB.

[TpoGoii ra3000pa3HOTO JUIIEKTPHUKA.

3aBUCUMOCTh MArHUTHOM MPOHUIIAEMOCTH OT BHEITHUX (haKTOPOB.

Kak skcnepumeHTanbHO ompezensercss 3aBUCUMOCTh tgd OT 4YacTOThl MPH JUMOJIbHO-
peNlakCallMOHHON MOJIIPU3ALUU C YYETOM 3JIEKTPOIIPOBOJHOCTH.

®opMupoOBaHNE MAarHUTHOTO MOMEHTA aToMa.
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Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PIIJT
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