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Pabouas InporpaMma JUCHHUITIINHBL DuU3nYeCcKUe OCHOBBI OJICKTPOHUKH

paspabotana B cootBeTcTBUH ¢ @I'OC, yTBEpKACHHBIM MPHKa30M MuHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoii denepanuu
ot 27.03.2018 Ne 217

KBamudukamnus HHIKeHep nyTeil coo01eHus

®dopma o0yaeHHS 3a04Has

OBBEM JUCHUIIVIMHBI (MOAYJISA) B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHWYECKHUX YACOB, BBIJEJEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
NMPENOJIABATEJIEM (ITO BUJAM YUYEBHBIX 3AHATHIT) K HA CAMOCTOSTEJBHYIO PABOTY
OBYYAIOIIHNXCA

O01mas Tpy10eMKOCTb 4 3ET
Yacos 110 y4eGHOMY ILIaHy 144 Buns! koHTpOIIS Ha Kypcax:
B TOM YHCIIE: 3a4€THI (Kypc) 2
KOHTAKTHast paGoTa 8 KOHTPOJIbHBIX padot 2 kypc (1)
caMocCTosITeNIbHAs paboTa 132
4acoB Ha KOHTPOJIb 4

Pacnpenesienue yacoB JUCHMILIMHBI IO ceMecTpaM (Kypcam)

Kypce 2
Bun 3229{1‘14131 v | PO Hroro

Jlexunn 4 4 4 |4
Jla6opaTopHble 4 4 4 4

Hroro ayn. 8 8 8 8
KonTaktHas 8 8 8 8
pabora

Cawm. pabora 132 [132 132 |132
Yacel Ha KOHTPOJIb |4 4 4 4

Hroro 144 (144 (144 144




1. AHHOTAIMSI JUCIUILIMHBI (MOIYJIST)

1.1|OCHOBBI PIIEKTPOHUKHU, U3MEPUTENBHON TEXHUKH, BOCTIPUHUMAIOIINX U YIPABJIAIONIMX 3JeMEeHTOB. DU3NUECKUE OCHOBBI
MIOJTYTIPOBOAHUKOBBIX IPHOOPOB, HIEMEHTOB MUKPOJIEKTPOHUKHU U 3JIEMEHTOB ONTOYJIEKTPOHUKH. O01IHe CBOMCTBA
TBEpBIX Te; 30HHAS Teopus TBepaoro Tena; dusndeckue 3GEeKTs B TBEPBIX U Ta3000pa3HbIX AUIIECKTPUKAX;
Knaccupukanus mpoBoaHIKoB; CBEpXIPOBOAAIINE TPOBOAHUKH. PH3HUYeCKHe OCHOBBI MOIYIPOBOJHUKOBEIX TPUOOPOB,
3JIEMEHTOB MUKPORJIEKTPOHUKHU U 3JIEMEHTOB ONTO3JIEKTPOHUKH. Puznyeckue 3pQeKThl B MAarHUTHBIX MaTepHajlax.

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Kon qucrumimHe!: |Bl.B.I[B.01 .01

2.1|{Tpe6oBaHns K NpeIBaAPHTEILHOI MOATOTOBKE 00yYaIOIIErocs:

2.1.1|Briciias MaTeMaTHKa

2.1.2|ndpopmarnka

2.1.3|MarepuasoBeiecHue

2.1.4|dusuka

2.1.5|Xumus

2.2| IMcUMIUIMHBI H TPAKTHKH, IJIsI KOTOPHIX 0CBOEHHUE TAHHOI JHCHUILTHHBI (MOAYJIs1) HEOOX0IUMO KAK
npeaiiecTByoIlee:

2.2.1|Teopust TUCKPETHBIX YCTPOICTB

2.2.2|OnexTpoHuKa

3. HIEPEYEHDb INTAHUPYEMBIX PE3YJIbTATOB OBYYEHHA 110 JTUCIIMITJIMHE (MOAYJIIO),
COOTHECEHHBIX C IINTAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHUSI OBPA3OBATEJLHOM ITPOT'PAMMBI

YK-1: Cnoco0eH ocylIecTBJSIT KPpUTHYECKHI aHAJIN3 MPOOIeMHBIX CHTyalllil HA OCHOBE CCTEMHOT0 MOAX0/a,
BbIPA0aTHIBATH CTPATETHIO el CTBUIA

3HaTb:

MeTo/ibl CHCTEMHOTO W KPUTHYECKOTO aHAJIM32; METOUKH Pa3pabOTKH CTPATErHN ACHCTBHUI 1S BBIIBICHHS U PELLICHHUS
IpoOJIEMHON CUTYaLUH.

YMmerTh:

HpI/IMeHﬂTL METOJbI CUCTEMHOI'O IOAX0Aa U KPUTUYECCKOI'O aHaJInu3a HpO6J’ICMHLIX CHTyaHHﬁ; pa3pa6aTLIBaTL CTpaTeruro ﬂeﬁCTBHﬁ,
MNPUHUMATh KOHKPETHBIC PEIICHU JJI €€ peaIn3aliuu.

Baaners:

MeTtoznonoruei CHCTEMHOTO M KPUTHYECKOTO aHAJIM3a MPOOJEMHBIX CUTYAIM; METOIMKAMH [TOCTaHOBKH IIEJTH, OTIPEICIICHHS
Croco0O0B ee JOCTHKEHHUS, pa3-paboTKH CTPATETHil JCHCTBHA.

IIK-1: Cnioco0eH 0praHu3oBbIBATH H BBINOJHATH PAa00ThI (TEXHOJIOTHYeCKHe MPoIecchl 0 MOHTAXKY, IKCIIyaTalliH,
TeXHHYECKOMY 00CTY:KHBAHHIO, PEMOHTY U MO/IePHU3AINH 00bEKTOB CHCTeMbI 00ecneueHnsl IBHKeHHsI TT0e3/10B HA 0OCHOBeE
3HAHUI 00 0cO0eHHOCTAX (PYHKIIMOHUPOBAHNSI €€ OCHOBHBIX 3J1eMEHTOB H YCTPOICTB, a TaK:Ke MPaBUJ TEXHUYECKOT0
00CcIy:KUBAHUS U PEMOHTA

3HaTb:

VY CTpoiCTBO, IPUHIUI NSHCTBYS, TEXHIIECKUE XapaKTEPUCTHKU M KOHCTPYKTHBHBIE OCOOCHHOCTH OCHOBHBIX JIEMEHTOB, Y3JI0B U
YCTPOMCTB CHCTEMbI 00ECTICUeHHS ABKCHUS TI0E310B

YMeTh:

Hcnons30BaTh 3HaHUS (byH)IaMCHTaHBHBIX HWHXXCHCPHBIX TeOpI/Iﬁ JUIsL OpraHu3aliui U BBITIIOJIHCHUSA pa6OT 110 MOHTAaXYy,
9KCILTyaTalluH, TEXHHIECKOMY OOCITY>KUBAHHIO, PEMOHTY ¥ MOJAEPHH3AINH CHCTEMBI 00CCIICUCHHS IBIDKECHHS MTOS3/0B.

PabotaTh ¢ cenuanu3npoBaHHBIM

HPOTrpaMMHEIM oOecredeHrneM, 6a3aMu JaHHBIX, aBTOMATH3HPOBAHHEIMH Pab0YNMU MECTAMH TIPH OPTaHU3aINH TEXHOJIOT HIECKUX
HPOLIECCOB B CUCTEMAX 00ECIICUCHHS! IBIXKECHHUS [I0E310B

Baaners:

Hasbikamu pa6OTI)I C CriCIUaJIM3UPOBAHHBIM IIPOTPaMMHBIM 06€CHC‘I€HI/I€M, 0azaMu JaHHBIX, aBTOMAaTHU3UPOBAHHBIMU pa60‘-II/IMI/I
MECTaMM IIPU OpTraHU3alIUH TEXHOJIOTUICCKUX IMPOLECCOB B CUCTEMAX obecrieueHust JBHKCHUA II0€3710B

HaBbikamu ucnosib30BaHus (I)yHHaMGHTaJ'H)HI)IX HWHXCHCPHBIX TCOpI/Iﬁ JJI1 OpraHU3allvii U BBITIOJTHCHU A pa60T IO MOHTAXYy,
OKCIUTyaTallui, TEXHUYCCKOMY O6CJ’[y)KI/IBaHI/I}O, PEMOHTY U MOACPHU3AIIUN CUCTECMBI obecrieueHus JBHKCHUA IOC3T0B.




4. COJIEP)KAHUE JMCHUILIMHBI (MOJY.JIST), CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JEJIAM) C
YKA3AHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJJEMUUECKHX YACOB U BHJOB YUYEBHbBIX

3AHATHI
Kog HaumeHoBanmue pa3jiejioB U TeM /BUJ Kype |Uacon Komnerten- JTutepatypa Hnte Tpumeuanmue
3aHATHSA 3aHATUs/ HUHU PaKT.
Paznea 1. Jlekuun

1.1 OCHOBBI 3JICKTPOHUKH, U3MEPUTEILHON 2 2 YK-1TIK-1 | JI1.1J12.1 0
TEXHMKU, BOCIPUHUMAIOIIUX U 010323354
YIPaBISIONINX dJIeMEHTOB. Du3nveckue 25
OCHOBBI TTOJTYTIPOBOTHHKOBBIX IIPHOOPOB,
9JIEMEHTOB MUKPOIIEKTPOHUKU H
9JIEMEHTOB ONTOIEKTPOHHUKHU. OOme
cBolicTBa TBEpABIX Tel. /JIex/

1.2 30HHas1 TeOpUsl TBEPJOTO TeJa,; 2 2 VK-1TIK-1 | JI1.1J12.1 0
Ousnueckne 3QPEKThl B TBEPABIX U 21523354
ra3000pa3HbIX JUAIIEKTPHUKAX; 35
Kiraccnduxanyst mpoBOIHUKOB;

CBepxIIpoBOASINIE IPOBOJHUKY.
PuznyecKre 0CHOBbI
HOJTYIIPOBOTHHKOBBIX IIPHOOPOB,
9JIEMEHTOB MUKPOIIEKTPOHUKU H
3JIEMEHTOB ONTORJIEKTPOHUKH.
Odusnueckre 3PPEeKTh B MATHUTHBIX
Marepuaax.

/JTex/

Pa3pen 2. JIabopaTopHble padoThl

2.1 "HccnenoBanue NONyNPOBOAHUKOBOIO 2 2 YK-1IIK-1 JI2.1 0
nuona" CHSITHE BOJIb — aMITEPHBIX 519253 D4
XapaKTePHCTHK KPEMHUEBOTO H 35
repMaHueBoro oo, BAX mpu pazHbIx
Temmeparypax /J1ab/

2.2 "HccnenoBanue moJIynpoBOIHHKOBOTO 2 2 YK-1TIK-1 JI2.1 0
crabunutpoHa"CHATHE 00paTHOM BETBU 013523354
BAX nByx Mojeneii cTabHIUTPOHOB, 25
W3y4eHHe SBICHUS JILIPOOO0S, N3yIeHHE
HapaMeTpUYecKoro cTabMiIn3aTopa
HaIpsHKEHHSL.

/J1ab/
Paznen 3. CamocrosiTesqibHasg padoTa

3.1 M3yueHue nmurepaTypbl TEOPETUIECKOTO 2 50 | YK-1TIK-1 | JI1.1J12.1 0
kypca /Cp/ 215233 54

95
3.2 ITonroroBka K J1aGOpaTOPHBIM 3aHATHAM 2 48 | VK-1TIK-1| JI1.1J12.1 0
/Cp/ 01323354
95
3.3 Ioaroroska k 3auety /Cp/ 2 34 | VK-11TIK-1 | JI1.1J12.1 0
01323354
25
Paznen 4. KontpoJn
4.1 3auér 2 4 VK-1TIK-1 | JI1.1J12.1 0
01323354
25

5. OIEHOYHBIE MATEPHUAJIBI JJIsI MPOBEJAEHUS MPOMEKYTOYHOMN ATTECTAIIAN

Pa3MeIl_leHbI B IIPUJIOKCHUHN

6. YYHEBHO-METOJNYECKOE U THO®OPMAIIMOHHOE OBECHEYEHUE JUCHUIIJIMHBI (MOJY JIs)

6.1. PexoMeHayemas JurepaTypa

6.1.1. IlepeyeHb OCHOBHOI JTUTEPATYPbI, HEO0X0JUMOIi 1JIsl OCBOCHHUSI JUCHUIIJIUHBI (MOAY.Is)

ABTOpBI, COCTaBUTCIIN 3ariaBue I/I3,HaTeJ'II>CTBO, romg

JI1.1 |B. A. Haxanos DJeKTpoHHBIE TBEpAOTENbHBIE TPrOOpsI U.2: yuebd. nocodue: B |Xabaporck : U3a-so JABI'YIIC,
2-X4. 2007,

6.1.2. IlepeyeHb 10NOTHUTEILHOI JIUTEPATYPbl, HEOOXOAMMON /15 OCBOCHHUS THCUMILINHBI (MOILYJIs)

ABTOpBI, COCTaBUTCIIN 3ariaBue I/I3,HaTeJ'II>CTBO, romg




JI2.1 |B. A. HaxanoB

B2u.

DNeKTpOHHbIE TBepaoTEeNbHBIC TPHOOpH! Y. 1: yued. mocobue: |Xabaporck : Uza-so JABI'YIIC,

2006,

6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TeJIEKOMMYHHKAIMOHHOM ceTH "UHTepHeT", HE00XOAMMBIX A1 0CBOEHUS

JHCHUILIAHBI (MOXYJIS)

D1 |«YuuBepcuterckas oudmunoreka ONLINE

http://www.biblioclub.ru/

32  |DneKTpoHHO-OMOIMOTEYHAs cucTeMa

https:// znanium.com/

6.3 Ilepevyenb HHGPOPMALMOHHBIX TE€XHOJIOTHIA, HCIOJIb3YyeMbIX NPH OCYLIECTBJIEHUU 00Pa30BaTeIbHOIO NMpolecca no
AUCHUIUIAHE (MOIYJII0), BKJIOYAs NMepevyeHb MPOrPaMMHOTro odecredyeHusi 1 HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM
(Tpu HEOOXOAMMOCTH)

6.3.1 Ilepevyenb MporpaMMHOro odecrevyeHust

Microsoft Office Professional Plus 2013 Open license

Onepanponnas cucrema MS Windows 10 Professional Open license

Free Conference Call (cBoGonuHast tunen3us)

Oneparonnast cucrema MS Windows 8.1 Professional Open license

6.3.2 Ilepeyenb nHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

Koncynpsranrlliioc - http://www.consultant.ru

Tapanrt - http://www.garant.ru

7. ONMCAHUE MATEPHAJIbHO-TEXHUYECKOM BA3bl, HEOEXO/JIAMOM JJ151 OCYIIECTBJIEHUS
OBPA3OBATEJIBHOI'O NTPOLECCA 110 AUCIHUIIJIMHE (MOJAYJIIO)

Aynuropus

Haznauenue

OcHareHue

Aynuropus
Ne310

71a60paTOPHs ANEKTPOTEXHMIECKUX
JACIMIUTAH

Oo6opynoBaHue

napra JJisl CTy/IeHTa IByxMecTHast -10wItT.,cTox npucraBkal4mr., cTon
JIBYXTYMOOBBIiA- 1 IIT.,CTOM MpenoaaBatelis- 1 mIT.,cTya MATKH- 1 61T,
CTYJI KOMITBIOTEPHBIA- 1 IIT., mKad TpexcTBOpYATHIi-1mT., TocKa
TpexaneMeHTHas- 1 mT.:mpoektop Epson; skpan; HOyTOyk Acer ( intel core
i3; HDD-500gb;video ATl Radeon 5470;DVD; wai-fi) .- 1.
TexHnueckue cpencTna o0ydeHus

-CraTHCTHYECKHE XapaKTePHCTUKHU MOJTYIIPOBOAHUKOBEIX MpHOopoB DY -1
(nHBNe0S1);

-Tpan3ucrophslit ycunurens OY-2 (uaB.Ne051);

-Onepanionsslit yeunurens JY-3 (mHBNe051);

-ABTOTeHepaTop rapMOHHUYECKHUX Konebanuit DY -4 (naBNe051);
-CxeMBI BBIIPSIMIICHUS IEPEMEHHOTO TOKA;

-JlabopaTopHsIit KoMIIIeKC 1o AnekTpoTexHuke JIKOT-1;
-U3mepurensHbii kommiekt K-50

JlaGopaTopHbIii KOMITIEKC 3JICKTPOTEXHUKA — 5 MIT.,

. CTeHp 3nekTpooO0opyI0BaHueE,

. BoneT™metp 600 B,

. Perynatop nanpspxenus 220 B,

. AmmepmeTp 100 B,

. 'enepatop 150 B,

. brok Tpanchopmaropa,

. ABTOTpaHchopmarop,

. MuuBoabTMETD,

. Tpaucdopmarop 154,

10. CxeMa U3MEPUTEIBHBIX PHOOPOB,

11. ®a3omeTp 3MeKTPOANHAMUYECKHH,

14. Taxeomerp.

Harmsiaelie mocoOms:

-M3mepurenbHbIe TPHOOPHT;

-DNeKTpOHHBIE TPHOOPEL;

-JBuratens 3-xda3HbIA aCHHXPOHHBIH.

-CTeH HaCTONBHBIN AJIS CHATHA Pab0YHX XapaKTEPUCTUK:
-aCHHXPOHHBII TpEX(a3HbIil IBUrATENb,

-JIIBUTaTellb MOCTOSIHHOTO TOKa MOCJISI0BATEILHOTO BO30YKICHUS,
-cucrema npuBoaoB AJI+IIT

CreHp 1 MCCleJOBaHUS MIEKTPUIECKHX I[eTIel IIOCTOSHHOTO U IIEPEMEHHOTO
onHO(ha3HOTO H TPEX(HA3HOTO TOKA-OIIT

O 01N WA W —

AMIXKT
Aynuropus
Ne208

MOMEIIEHHE JISI CAMOCTOSITENbHON paboThI
00yJaromxcst

Komrutexr yuebnolt Mebenn

Texuuueckne cpeacTea Oﬁy‘leHI/ISIZ KOMITBIOTEPhI

Microsoft Office Professional Plus 2013 Open license
Onepanuonnast cucrema MS Windows 10 Professional Open license
Free Conference Call (ceoGoaHas nuneH3mus)

Onepanuonnast cucrema MS Windows 8.1 Professional Open license



http://www.consultant.ru/

8. METOAUYECKHUE MATEPHUAJIBI 1JIS OBYYAIOIIIUXCSA 110 OCBOEHHWIO JUCIHUAIIJIMHBI (MOZAYJIS)

JI1st IpOIyKTHBHOTO M3YYEHHUS IUCIUIUINHEI M YCIEIIHOTO MIPOXOKACHNS TPOMEXYTOYHOH aTTEeCTalluy CTYCHTY PEKOMEHIYeTCsI:

1) B camom Hauasne y4eOHOTr0O Kypca HO3HAKOMHUTECS CO CIeAyroniel yaeOHO-MeToJMIecKOl TOKyMeHTaluei:

- pabouast mporpaMma JUCIHILINHEL,

- epedeHb 3HAHUH, YMEHHI 1 HaBBIKOB, KOTOPBIMHU CTY/EHT JIOJKEH BIIAJIETh;

- TEeMaTHYECKUE TUIAHBI JIEKINH, TPaKTHUECKUX;

- KOHTPOJIbHBIE MEPOTIPHUATHS;

- CTIIMCOK OCHOBHOH U JIOMIOHUTENIBHON JIUTEPATYPBHI, @ TAKAKE JTEKTPOHHBIX PECYPCOB;

- IepedeHb BOIIPOCOB IS IIOATOTOBKU K IPOMEKYTOUHOI aTTeCTallUH.

2) B nauasne oGy4eHus BO3MOXHO TIIAaTeNbHEE CIUIAHUPOBATH BPEMsl, OTBOJMMOE HAa KOHTAaKTHYIO M CaMOCTOSTEIBHYIO paboTy MO
JCIUIUINHE, IPEICTaBUTh 9TOT IUIaH B HArLIIHOM (hopMe U B JabHEHIIEM ero NPUAEpKUBAThCS, He JOIyCKasi CPBIBOB rpaduka
HMHIUBUTYaTbHOM paboTEl B IPENCeCCHOHHEIN mmeproa. [IpeHeOpexeHre STHM ITyHKTOM IPHBOIUT K NIEPEYTOMICHHIO H PE3KOMY
CHIYKEHHIO Ka4eCTBa YCBOEHHs y4eOHOro MaTepuaa.

3) UBy4nTh COMCOK PEKOMEHOBAHHOI OCHOBHOM U TOTIOJHUTENBHOM JIUTEPATYphl U YOSIUTHCS B €€ HATMYUH B OYMaXHOM WIIN
3NeKTpoHHOM Buje. Heo6X0auMo HMETh «110]] pyKOi» ClielHaIbHbIE U YHUBEPCANbHbBIE CIOBAPH U SHIUKIIONEINH, A TOTO, YTOOBI
MOCTOSIHHO YTOYHATH 3HAYEHUsI UCIIOIb3yEMBIX TEPMHUHOB U TTOHATHH. [lonb30BaHKe CIOBapsSMU U CTIPABOYHUKAMHU HEOOXOAUMO CHENaTh
NpUBbIYKON. OIBIT IOKA3bIBAET, YTO HEYJOBIECTBOPUTEIBHOE YCBOCHHE IIPEIMETa 3a4acTyi0 KOPEHUTCS B HETOUHOM, CMYyTHOM MU
HETIPaBHJIHLHOM ITOHUMAaHUH U YIIOTPeOJIeHUHN MTOHATHIHOTO armapaTa y4eOHOH qUCINTLTHHEL.

4) CormnacoBarts ¢ IpenoaaBareiieM II0r0TOBKY MaTepHAaNIOB, ITOJYYEHHBIX B IIPOLecCce KOHTAKTHOH paboThI, a TAKk)Xe MOJATOTOBKY H
BBITIOJTHEHUE BCEX BHJIOB CAMOCTOSTEIBHON pabOThl, HCXO/sl N3 HHIMBUAYAIBHBIX oTpeOHOCTeil. [Ipomece n3ydeHus TUCIUILTHHBI HY)KHO
MOCTPOUTH C YIETOM CIEYIOUIUX BaKHBIX MOMEHTOB!

-0ombIIOH 00BEM JOMOTHUTEIBHBIX HCTOYHUKOB HH(OpMAIIHN;

-IIIpoYalid pa30poc HayYHBIX KOHIEIHA, TOUEK 3pEHIUs] 1 MHEHHH 10 BCEM BOIPOCAM COJICPIKaHUS;

-3HAYUTENbHBIH 00bEM HOPMAaTHBHOTO MaTepHana, HOATIEKAIINH paCCMOTPEHUIO;

-CyIIECTBEHHO OIPaHNYCHHOE KOJIMYECTBO yIEOHBIX YaCOB, OTBEJCHHOE Ha H3YUCHNE AUCIUILIMHBL.

5) [Ipuctynarh K H3y4eHHIO OTJEIBHBIX TEM B YCTAaHOBJICHHOM nopsiake. [Toxyuns npencrapieHne 06 OCHOBHOM CO/IepKaHUH TEMBI,
HEO0OXOIMMO M3YUUTh MaTepHall ¢ IIOMOLIBbI0 OCHOBHOW M JIOTIOJHUTENILHON JIuTepaTypbl. O0s3aTebHO ClIeyeT 3aUChIBaTh BOSHUKILIHE
BOIIPOCHI, Ha KOTOPBIE HE yIAJIOCh OTBETUTh CAMOCTOSTEIBHO

[IpoBenenue yaeOHOrO mMporecca MOXKET OBITh OpraHn30BaHo ¢ ucnonb3oBanueM DVOC yHuBepcuTeTa u B iU(pOBOi cperne (TpyIIbl B
COIMANBHBIX CETAX, MEeKTPOHHAS [10YTa, BUJIEOCBA3b U Ap. I1aTdopmel). YueOHbIe 3ansaTHs ¢ npuMeHeHneM JJOT npoxoasT B COOTBETCTBUU
C YTBepKICHHBIM paciucaHueM. TeKyIuii KOHTPOIb U IPOMEKYTOUHAs aTTECTAIHs 00yJaromuxcst mpoBoutcs ¢ mpumeneHnem JOT




Ipuioxenue

OueHouHble MaTepuaJibl NP GopMUpPOBaHUHU padoyeil MPOrpaMMbl

AUCUMILUIUHBI. PU3HYecKHe OCHOBBI JIEKTPOHUKH

1. Onucanue noxa3aTeJ1ei/i, KPUTEPUEB U HIKAJ OLICHUBaAHUA KOMIIeTEeHIIMIA.

[TokazaTenu u kputepun oreHuBanus komnereHuii YK-1, I1K-1

OOBEKT OLICHKU

YpoBHU CHOPMUPOBAHHOCTH KOMITCTCHITHIA

Kputepuii oneHHBaHUS pe3yIbTaToOB 00yUECHUS

OO6yuaromuiics

Huskwuit ypoBeHn
IToporoBelii ypoBeHb
IloBbllIeHHBINH YPOBEHB

Bbricokuii ypoBeHb

YpoBeHb pe3yapTaTOB 00YUCHHS He HUMKE
MOPOroBOro

Ikams onenmBanus kommerennuit Y K-1, TTK-1 IIpH cave 3a4era

N XapakTepucTHKa YPOBHS C()OPMHPOBAHHOCTH KOMIIETCHITHI [Ikana oneHUBaHUS
JlocTUrHYTHIN YPOBEHB
pe3ynbTaTa 00y4eHUs!
IToporoBelii ypoBeHb 3auTeHo
OO0yuaroruiics:
- oOHapyXmW1 Ha 3a4eTe BCECTOPOHHHE, CHCTEMAaTHUECKUE U IIIyOOKHE 3HAHHS
y4eOHO-IIPOrpaMMHOT0 MaTepHaa;
- JOmycTH] HeOOIbIINE YIYIIEHHsS B OTBETaX HA BOMPOCHI, CYIIECTBEHHBIM
00pa3oM He CHIKAIOIIHIE X KaueCTBO;
- JOIYyCTHJ CYIIECTBEHHOE YITyIICHHE B OTBETE Ha OJMH U3 BOIIPOCOB, KOTOPOE
3a TeM OBUIO YCTPaHEHO CTYAEHTOM C TIOMOLIBIO YTOUHSOIINX BOIPOCOB;
- JOIyCTHIJ CyIIECTBEHHOE YITyIIEHNE B OTBETaX HA BOMPOCHI, YaCTh U3 KOTOPBIX
OblIa YCTPaHEeHA CTYICHTOM C IIOMOIIBI0 YTOUHSIOIINX BOTIPOCOB
Huskuit yposens OO0yuaromuiics: He 3auteno
- JOIyCTHJI CYIECTBEHHbIE YIYIICHNS MTPU OTBETaX Ha BCE BONPOCHI IPETO1aBaTelIs;
- obHapyxwuI npobensl 6onee geM 50% B 3HAHUSIX OCHOBHOTO Y4eOHOIPOTPAMMHOTO
Marepuana
. Onucanue mKan OLeHUBaHUs
Komnerenmnun o0y4aromerocst OIeHUBACTCS CIEAYIOIINM 00pa3oM:
[Inanupyemslii
YPOBEHb CojeprkaHue KBl OIICHUBAHMUS JIOCTUTHYTOTO YPOBHS pe3ylIbTaTa 00yUEeHHUs
pe3yJIbTaToOB He 3aureno 3a4TeHo 3a4yTeHo 3aureHo
OCBOCHHS
Hecnoco6nocTs 00y- OOydJaromuiics cro- OO0ydaromuiicst ZeMOH- OO6yyaromuiics ae-
YaIoIIerocs: CaMOCTOsI- co0eH caMOCTOSITENEHO CTPHpPYET CIIOCOOHOCTH K MOHCTpPHUPYET CII0c00-
TEJILHO MPOJIEMOHCT- MPOJEMOHCTPUPOBATH CaMOCTOSITEIEHOMY HOCTB K CAaMOCTOSI-
pUpOBaTh HAJTMUNE 3HAHUN HaJIN4YMEe 3HAHU MpU MPUMEHEHHIO 3HaHUH NpH TEILHOMY ITPUMEHEHUIO
IpY PELIEHUHU 3ajaHUH, peLIeHNH 3aJaHuH, peLIeHNH 3aJaHuH, 3HaHUii B BEIOOpE criocoba
KOTOPBIC OBLTH KOTOPBIC 6I>IJ'[I/I AHAJIOTUYHBIX TEM, KOTOPBIC PECICHUSA HEU3BECTHBIX
3HaTB NpeaCTaBICHBI NpEaACTaBJICHBI MpEaAcTaBIAI IPE- WJIN HECTAaHAAPTHBIX
TMIperolaBaTeIeM BMeCTe C | TperosaBaTelIeM BMeCcTe TI0JIaBaTelNb, U IIPU €r0 3a7aHui U TIpH
00pa3IoM UX pemIeHusl. ¢ 00pasIoM ux pere- KOHCYJIBTaTHBHOM KOHCYJIBTaTHBHOI
HUS. TIOJIJIEP’KKE B 9ACTH MOJIEPKKE B 9ACTH
COBPEMEHHBIX IPOOIIEM. MEKTUCIUTIINHAPHBIX
CBsI3€i.
OtcytcTBHE y 00y- OOydaromuiicst ne- OOywaromuiicst mpoje- OO6yyaromuiics ae-
YaIOIIeTrocs: CaMOCTOsI- MOHCTPHUPYET CaMo- MOHCTPHUPYET CaMOCTOSI- MOHCTPHpYET CaMo-
TEJILHOCTH B IPUMEHECHUH CTOSITENIFHOCTS B TEeNIBbHOE IPUMEHEHHUE CTOSITEJILHOE TIPUMEHEHUE
YMEHMH 10 UCIIOJIb30BaHUIO MIPUMEHEHUHN YMEHUH YMEHUH peleHust 3a1aHui, YMEHMH pelueHust
METOJIOB OCBOEHHS yueOHOI pelreHns yaeOHbIX aHAIOTHYHBIX TEM, KOTOPBIE HEN3BECTHBIX WIIN
VmeTs JHCIMTUTHHBL. 3a7aHui B IOJTHOM HpeCTaBIIsII HECTaHIapTHBIX 3alaHui U
COOTBETCTBHH C 00- MpenoJjaBaTenb, U IPU €T0 MpH KOHCYJIbTaTUBHOM
pasuoM, JaHHBIM KOHCYJIBTaTHBHOMN TIOJIJIePIKKE
TIperoiaBaTeseM. TIOJIJICPIKKE B YACTH MIPEIo/IaBaTeNs B YacTH
COBPEMEHHBIX IIPOOIIEM. MEKTUCIUTIINHAPHBIX
CBsI3€HL.




Bianets

HecnocobHoCTh camo-
CTOSITENBHO IIPOSIBUTH
HAaBBIK PEIICHUSI [0~
CTaBJICHHOM 3a/1a4M MO
CTaHAApTHOMY 00pa3iy
MTOBTOPHO.

OOyuaromuiicst me-
MOHCTPHUPYET Camo-
CTOSTEILHOCTD B
MPUMEHEHHUH HaBBIKA 10
3a/IaHUSIM, PELICHUC
KOTOPBIX OBUIO TIOKa3aHO
TIPero/iaBaTeseM.

OOyuaromuiicsi IeMOH-
CTPUPYET CaMOCTOSTEILHOE
HPUMEHEHHE HaBbIKA
pelIeHus 3aJaHui,
QHAJIOTUYHBIX TEM, KOTOPBIC
TIPEICTaBIISII
Ipero1aBaTeNb, U IPH €T
KOHCYJIBTaTHBHOMN
TIOJIJIEPIKKE B 4ACTH
COBPEMEHHBIX MPOOIIEM.

OO6yuaromuiics ne-
MOHCTpPUPYET CaMo-
CTOSITEJILHOE TIPUMEHECHUE
HaBBIKA PEIIeHHS
HEW3BECTHBIX HIN
HECTaHAAPTHBIX 3aaHUN U
TIpU KOHCYJIbTATUBHOMN
TOJIJIEPIKKE
MpernoaBaTems B YaCTH
MEKTUCITUTUINHAPHBIX
CBsI3€il.

2. IlepeyeHb BOIIPOCOB 3a4eTy.

IIpuMepHBIi IEpeUYEeHb BOIIPOCOB K 3a4ETy

Komnerenmusa YK-1
1. Yro Takoe pa3peuieHHbIE U 3allpereHHbIE 30HbI?

O N AR~

3apsna?

Uro Takoe ypoBeHbp Pepmu?

Urto Takoe COOCTBEHHBIH MOIYIPOBOTHUK?
Uro Takoe auddysus u apeiid HocuTeneh 3apsaa?
YT0 Takoe NOABWKHOCTh HOCUTENEH 3apsiaa’

9. Yro Takoe 3JICKTPOHHO-IBIPOYHBIH MEepexo?

Kak mprumecu BAMAIOT Ha XapaKTEPUCTHKH MTOTYIPOBOAHUKA?

Kak 00BsICHUTH TeMIepaTypHyIO 3aBUCUMOCTh KOHIIEHTPAIIUK HOCUTENIEH 3apsiia B MOTYIMPOBOJHUKAX ?
Kakumu Quznueckumu gaxropamu 00bSICHAETCS TEMIIEPaTypHask 3aBUCUMOCTD ITOABKHOCTH HOCUTENEH

10. Kak pacnpenesstoTcss HOCUTEIH U JISKTPUUSCKUE 3aps/Ibl B Pa3IMYHBIX 00J1acTsIX p-N-niepexoa?

11. Kommerenuus [TK-1:
12. OCHOBHBIE MOJIOKEHUS TEOPUH JICKTPOITPOBOIHOCTH.

13. Toku B OJIYIIPOBOIHUKAX.

14. KoHTaKTHBIE IBJICHUS B NMOJIYYIPpOBOAHUKE.

15. YcnoBus paBHOBECH p-n epexoa.

16. IllupuHa 3amOpHOrO CJIOS P-h Iepexoa.

17. Bonbr-aMnepHas xapakTepHCTHKA P-N IEPEX0a.

18. I'epmaHuEBbIC U KPEMHHUEBBIC TUOIBI.

19. Bnusiaue TemnepaTypsl Ha paboTy auoa.

20. CrabunutpoH. dusuyueckue mpoIeccsl.

21. Buasl mpo0oeB B p-n Iepexo/ie.

3. TecrtosBble 3aganns. OneHKa 1Mo pe3yIbTaTaM TeCTHPOBAHUS.
[IpumepHble 3a1aHus TEeCTa

1. 3a0anue YK-1

CoOCTBEHHBIN MOIYIPOBOJHUK - 3TO

IOy TPOBOHUK, UMEIOIINN MOHOKPUCTAJUIMYECKYIO CTPYKTYPY

Loy mpoBOAHUK, HMEIOIINI TOTUKPUCTATTHYECKYIO CTPYKTYPY

MHOH}/HPOBOILHI/IK, HC couepmamm?l JAOHOPHBIC 1 aKLCIITOPHBIC TPUMECH

LIno6oit morynpoBOAHUK

2. 3a0anue YK-1




YpoBens @epmMu B COOCTBEHHOM TMOIYTIPOBOAHUKE MPH TEMIEpaType aOCOMOTHOTO HYJIST HAXOIUTCS

BOIM3NU:

[IBaJIeHTHOM 30HBI

[130HBI MPOBOAUMOCTH

MicepeauHbl 3anpenieHHON 30HbI

LIBHYTpH BaJICHTHOI 30HBI

3. 3aoanue I1K-1

Ypoens @epmu B cOOCTBEHHOM TOIYTIPOBOAHUKE TpH t=-273 °C

ClcoBmamaer ¢ MOTOJIKOM BaJICHTHON 30HBI

[lHaxoauTCs BHYTPH 30HBI IIPOBOJUMOCTH

DCOBHaZIaCT C JHOM 30HBI ITIPOBOJUMOCTHU

MHaxomuTCst BHYTPH 30HBI 3alIPEIICHHBIX 3HAYCHHUI SHEPTHI

4. 3aoanue I1K-1

Huddysus Hocureneit 3apsiaa - 3To

Ll aBmxeHre HOCUTENIEH MO/ ICHCTBHEM IICKTPHUECKOTO TIOJIS

DILBI/I)KeHI/IC HOHOB B 3JICKTPUYICCKOM II0JIC

[JxaoTH4ecKoe TEII0BOE JBHXCHHC HOCHUTENICH

M nBrKeHre HOCUTENEH 10| IEHCTBUEM PA3HOCTH UX KOHLEHTPALUH

5. 3aoanue YK-1

Hpetid HOCHTENEH 3apsiia -3TO

LI aBroKeHe OTPUIATENBHBIX HOHOB

IZ[ILBI/I)KeHI/IC HOCHUTEJICH mon ,I[eﬁCTBPIeM SJICKTPHUICCKOTO MOJIA

DZLBI/I)KGHI/IC HOCHUTEJICH mon HeﬁCTBHCM Pa3HOCTH UX KOHUCHTpAIN

[JxaoTH4ecKoe TEII0BOE JABHXCHHC HOCHUTENCH

[TosHBINA KOMILIEKT TECTOBBIX 33JJaHUI B KOpHopaTuBHOM TecToBO# 000onouke ACT pasmemien Ha cepepe YUT [ABI'YIIC, a Taxke Ha caiiTe
Vunsepcutera B pazaene CJO IBI'YIIC (o6pa3zoBaTensHas cpeia B IMIHOM KaOWHETe MPEoaBaTes).

CooTBeTcTBHE MEXIy OalbHOM M PEUTMHIOBON CHCTEMaMH OLCHWBAHMs 3HAaHUM, YMEHHH, HABBIKOB U (JIN)

OIIbITa ACATCIIBHOCTH, YCTAHABJIMBACTCA IIOCPEACTBOM CJ'IC,Z[yIOH.[efI Ta6J'II/ILU>IZ

[Tokazarenu
YpoBeHb
O0BeKT OLICHVUBAHUA
Onenka pe3yiabTaToB
OLIEHKHU pe3ysbTaToB
oOy4eHus
o0yJeHus
60 OaysIoB U MEHEe «HeyaoBneTBOpUTENBHOY Huzkuil ypoBeHb
O6yuarommuiics 74 — 61 GamnoB «Y TOBJIECTBOPUTEIILHOY IToporoBslif ypoBeHb
84 — 75 6annoB «XOoporIo» [ToBbIIIEHHBIN YPOBEHD
100 — 85 GannoB «OTIANYHO» BrIcokmil ypoBEHb




4. OneHka oTBeTa 00y4al0lIerocs Ha BONMPOCHI 3a4eTa

DJIeMEHTHI OILICHUBAHUA

CoO0TBETCTBUE OTBETOB

COI[ep)KaHI/IC IIKaJIbl OCHWBAaHWA

He 3aureno
ITomHOE HECOOT-

3a4yTeHo

3auTeHo

3auTeHO

(hopMyIHpPOBKaM BOIIPOCOB
(3agaHui)
CtpyKTypa, mociaenosa-

BETCTBHE I10 BCEM
BOIpOCaM
ITomHOE HECOOT-

3HAYUTEIIBHBIC TI0-
IPELIHOCTH

TPELTHOCTH

HesnauntensHbIie 110-

IlotHOE COOTBETCTBHE

TEJIBHOCTh U JIOTHKA OTBETA.
‘VYMeHue 4eTko, MOHATHO,

CBOH MBICIIH

TPaMOTHO 1 CB06OZ[HO nusjaraTb

BETCTBUEC KPUTCPUIO.

3HAYHUTEIIBEHOE HECO-
OTBETCTBUE KPUTEPHIO

HesnaunrensHoe He-
COOTBETCTBUE KPUTEPHU

CooTBeTCTBHE KPUTEPHUIO
10 |IpHU OTBETE HA BCE BOIPOCHL.

3HaHHEe HOPMATUBHEIX,
MPaBOBBIX JOKYMEHTOB U
CHeHANBHOM TNTEepaTyphl

ITonHoe He3HaHME
HOPMAaTHUBHOI U
MPaBOBO 0a3bl
CIeHUaIbHOI
JIMTEPATypPhI

Nwmeror Mecto cyte-
CTBEHHBIC YITYILECHHSA
(He3HaHMe OOJBIICH YacTh
U3 JOKYMEHTOB U
CIIEIMAIbHON JIUTEPATYPHI
10 Ha3BaHHUIO,
COJIepIKaHMIO ¥ T.11.).

HNwmeror Mecto Hecy-
IECTBEHHBIE YITYIIEHUS
HE3HaHUE OTIENbHBIX

YyuciIa 0053aTeabHOM
JUTEPATYPHL.

(eIMHUYHBIX) PaboT U3

IlotHOE COOTBETCTBHE
W |TaHHOMY KPHUTEPHIO OTBETOB
Ha BCE BOMPOCHI.

VYMeHHe yBS3bIBATH TCOPHUIO C
MIPAKTUKOM, B TOM YHCIIE B
obmacTu mpodeccHoHaTBHOM
paboThI

YMeHue cBs3aTh
TEOPHIO C IIPAKTUKOM
paboTel He
HPOSBIIAETCSI.

Ha Bce qonmonHu-

‘YMeHue cB43aTh BOIPOCHI
TEOPHH U MPAKTUKU
TIPOSIBISIETCS PEIIKO.

TCOPHUHU U IPAKTUKU B
OCHOBHOM IIPOABIISACTCA.

‘VYMeHue cBs3ath BOIIPOCHI

TlomHOE cOoOTBETCTBHE
JTAHHOMY KPHUTEPHIO.
CriocoOHOCTh HHTETPH-
poBaTh 3HAHUS U MPH-
BJICKaTh CBEJICHHS U3
pa3IMYHBIX HAYYHBIX chep

KauecTBo 0TBETOB Ha J10-
MOJTHUTEIBHBIC BOTIPOCHI

TEJILHBIE BOIIPOCHI
MpenoJaBaTes TaHbI
HEBEpHBIE OTBETHI.

OTBeTHI HA OONBIIYIO
4acTh JOTOJHUTEIbHBIX
BOIPOCOB MPEIOIaBaTEINS
JIaHBI HEBEPHO.

1. JlaHBI HEMOIHBIE OTBETHI

Ha JOITIOJTHUTCJILHBIC

BOIIPOCHI IIPETIOIABATEIS.

2. JlaH olMH HEBEPHBII

I[aHI:I BEPHBIC OTBETHI HA BCE
JOTIOJIHUTEIIbHBIC BOIIPOCHL
npenoaaBaTeid.

OTBET Ha JIONOJIHUTEIIHBIC
BOIIPOCHI IPENOAaBaTEIIs.

HpHMe'{aHI/IeI HUTOTrOBas OLICHKa Q)OpMpreTCﬂ KaK CpeHssa apI/I(l)MeTI/I'-IeCKaH PE3YIABTATOB JJIEMECHTOB OLICHUBaHU .



