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. IEJIA U 3AJIAYHN JIMCIMTIVIMHBI EE MECTO B YYEBHOM ITPOIECCE.

1.1. llesan npenogaBaHusi AUCHUILINHBI
Crneuunanbpubli kKypc «®duszmka HOTYNPOBOJHUKOBBIX HPUOOPOB» YHUTAETCA CTYIEHTAaMH IO
crienuanbHOCTH «llOIympOBOTHUKY M AMDJICKTPUKU» C IIEJIbI0 O3HAKOMJICHHUSI CTYICHTOB C
OCHOBHBIMH TOJIO)KCHUSIMU TEOPUU (PU3UKK TOJYIMPOBOJHUKOBBIX HPUOOPOB, € 3ajadyaMu
MOJTYIIPOBOTHUKOBOM 3JIEKTPOHUKH M C TOIYIPOBOJHUKOBBIME NMPUOOPAMH, OCHOBAHHBIMH KaK
Ha CBOMCTBAaX OAJIGKTPOHHO- JABIPOYHBIX NEPEXOJ0B, TaK M Ha YIPABIAEMbIX BHEIITHUMU
SHEPreTUYECKUMH BO3JCHCTBUAMHU OOBEMHBIX M MOBEPXHOCTHBIX CBOMCTB MOJYIPOBOAHUKOB, C
BBIBOJIaMH, BBITEKAIOUUMHU U3 (DYHIaMEHTAIbHBIX AKCIEPUMEHTAIbHBIX MCCIEIOBAHUMN B 3TOM
o0nacTH.
1.2. 3agauu u3yyeHusi Kypca «Ou3nka morypoBOIHUKOBBIX TTPHOOPOBY.
OcHoBHOM 3aa4eii u3y4eHus (PU3UKH TOTYITPOBOTHUKOBEIX TPHUOOPOB, SBISIETCS HAYYUTh
CTYJEHTOB CBOOOJTHO OPUEHTUPOBATHCSA B BOMPOCAX KACAIOUINXCSA TEOPUH, SKCIIEPUMEHTA
MOJIYITPOBOTHUKOB M MOJYIPOBOAHUKOBBIX MPUOOPOB U MPAKTUUECKOTO MPUMEHEHHS
MOJTYTIPOBOTHUKOBBIX TPUOOPOB. [10ArOTOBUTH CTyIeHTa K TBOpYECKOi paboTe B 001acTH
M30paHHON CIEIUATBHOCTH.
1.3. TpedoBanusi, npeabsiBJIseMble K H3y4YalOIUM NPOrpaMMy Kypca

«®Dwu3uKa noIyIpOBOTHUKOBBIX TPHOOPOBY
Jns yenemrHoro u3ydenus crnenkypcea «llomynpoBoaHukoBsie mpuOOpb» HEOOXOIUMO YCBOCHUE
CTyJICHTaMH OCHOBHBIX TOJIOXKEHHUH pazjena «JIEKTPUUYECTBO» Kypca oOmied Gu3uKd, Kypca
«Pannoduzukmy, cneukypcos «Duzuku TBepaoro Tena» u «Kpucramiopusukay.

TpedoBanus K pe3yibTaTamM 0CBOEHUA IMCUMILUIUHBI

B pesynbpraTe O0CBOEHHs JUCLUILIMHBI U HA OCHOBE NPEICTABUTEIBHO M3YYECHHBIX IHCLHHILINH
CTYJEHT JIOJDKEH MMeTh MPeACTABJICHHE:

- 00 OCHOBHBIX (PU3WYECKUX Mpoleccax, MEPCHEKTUBHBIX C TOYKH 3PEHHUSl CO3/1aHUs HOBBIX
3 PEKTUBHBIX HAMPABICHUH MUKPOIJIEKTPOHUKH;

- 0 TMPUHUUNHAIBHBIX (PU3MYECKHX OIPAaHMYEHUSAX, CTOALIMX HAa MYTH MOBBILICHUS
s dexrusaoctu POC u OBC.

3HaTh:

- OCHOBHbIE (PM3NYECKUE SBIICHHS, ONpPEACIIAIONINEe KOHLIEHTPALMIO U SHEPreTUYECKUN CIIEeKTp
HOCHUTEJIEH 3apsiia B TBEPJIOM TEIIE;

- (huznyecKre MeXaHU3MBbl IEPEHOCA U pacCesHUsl HOCUTENeH 3apsiia B MOIYIPOBOAHUKAX;

- (u3nyeckue mpouecchl B IMOJTYIPOBOJAHMKOBBIX MpUOOpax, SBISIOLIUXCS SJIEMEHTaAMU
MHUKPOCXEM.

Ymers:

- NPOBOAMTH OIIEHKH OCHOBHBIX IapaMeTPOB, XapPaKTEPU3YIOUIUX (PHU3UUECKUE MPOIEecChl B
MTOJIyIIPOBOJIHUKAX M MOJYIPOBOJHUKOBBIX YCTPOMCTBAX;

- paccunThIBaThb CTAaTUYECKHME M JAMHAMUYECKHE XapAaKTEPUCTHKH  MOJIYIPOBOAHMKOBBIX
YCTPOMCTB Ha OCHOBE [JaHHBIX, OINPEACTAIOUMX (QU3NYECKHEe NapaMeTpbl MaTepuajoB U
KOHCTPYKIUIO YCTPOUCTBA;

- TONb30BaThCsl MOHOTpadUYecKod, a TakkKe NEepUOAMYECKON HayYHO-TEXHUYECKON
JUTEPATypoii o (PU3KKE MOTYNPOBOIHUKOB U OTYIPOBOJIHUKOBBIM MPUOOpaM;

- OIICHUBATh 00JIACTU MPUMEHUMOCTH IMOJIYIPOBOIHUKOBBIX TPHUOOPOB;

- UCMOJb30BAaTh COBPEMEHHbIE MH(POPMALMOHHBIE U KOMIBIOTEPHBIE TEXHOJOTMU JJISi OLEHKH
KOJIMYECTBEHHBIX M KAYECTBEHHBIX I10KA3aTEJIEH COCTOSHMS IOBEPXHOCTH TBEPAOIO Tella W
IIPOTHO3a XapaKTEPUCTUK TBEPAOTO TEIIA;

- IpHOOpeTaTh HaBBIKU PabOThI B TBOPUECKOM KOJIJIEKTUBE;

- OTCTaMBaTh MyOJIMYHO CBOIO TOUKY 3pEHHUS;



- FOTOBUTH MAaTCpHaJIbl K JOKJIIaJaM U HYGHI/IKaL[I/I}IM.

BrinmyckHuk

(YK):

JOJIDKEH O6J'Ia,Z[aTB CICAYIOIUMH YHUBCPCAJIBbHBIMH KOMIETCHIUAMHA

Pa3pabotka u
pea3arus
MPOEKTOB

VK-2. Crnocoben

BCCX 3Talax €ro

YIIPABJIATH IIPOCKTOM Ha

PKU3HCHHOI'O IIMKJIa

VK-2.1. ®opMynupyeT Ha OCHOBE ITOCTABJICHHOMN
MPOOJIEMBI MPOCKTHYIO 3a/1a4y U CIOc00 ee pereHus
uepe3 pean3aluio MPOSKTHOTO YIIPaBICHHUS;

YK-2.2. Pa3pabaTbIiBaeT KOHLENIIHIO IPOEKTA B paMKax
0003HaYeHHOU MTPOOJIEMBI: OPMYITUPYET 11eb, 3aa4H,
000CHOBBIBAET aKTYaJIbHOCTh, 3HAYUMOCTh, 0’KUIaEMBbIC

PE3YIbTAaTbl 1 BO3MOKHBIC C(bepbl X IPUMCHCHUS

VK-2.3. Pa3pabaThiBaeT IUIaH peaan3aiuy MpoeKTa ¢
[y4€TOM BO3MOYKHBIX PUCKOB PEaTU3aluU U
BO3MOXXHOCTEH UX YCTPaHEHUS, TUIAHUPYET
HE00X0IMMBIE PECYPCHI;

IMPOCKTA,

YK-2.4. OcyiiecTBiissieT MOHUTOPUHT X0/1a peain3aluu
MPOEKTA, KOPPEKTUPYET OTKIOHEHHSI, BHOCUT
ITOTIOJIHUTEILHBIC K3MEHEHHUSI B TUTAH peaTN3alluu
MPOEKTA, YTOUHSIET 30HbI OTBETCTBEHHOCTH YUYaCTHUKOB

YK-2.5. [Ipennaraer nporeaypbl ¥ MEXaHU3MbI OLIEHKU
Ka4yecTBa MPOEKTa, MHPPACTPYKTypHBIE YCIOBUS AJIS
BHEJIPEHUS PE3YJIbTATOB IIPOEKTA;

Brinmyckuuk qomken obnagaTs cienyronmmMy npopeccnonaibHbiMu komnerenusavu (I1K);

3amava
npogeccuoHa
VIbHOM
nesiTeJIbHOCTH

O0bexT
npodeccuoHAIbHO
M 1e1TeJIbHOCTH
WM 00J1aCTh
3HAHHSA

Kon, Koa, HammMeHOBaHHe OcHoBaHne

HAUMEHOBaHUE HHAMKATOpPa s

Npo(ecCHOHANBHO |[IOCTHIKEHHSA BKJIIOYCHHS

i KOMIIETeH U npogeccuOHAIbHOMI 11K B
KOMIIeTeHLIUH 00pa3oBaTeJIbH

Y10 IporpamMmmy

Tun 3axa4 npo

€CCHOHAJILHOM JesATeNbHOCTH: Oprann3anmoOHHO-yNIPaBJIeHYeCKHI

Opranuzanus
Hay4YHO-
MCCIIeIOBATEIh
CKUX U Hay4HO-
MHHOBAITMOHHBI
X pa0orT.
YyacTue B
OpraHu3aIH
CEeMHUHAPOB,
KOH(EepeHIHA.

HayuHno-
MICCIIEI0BATEIBCKHE
1 HAy4YHO-
VHHOBAIIOHHBIE
paboThl,
NTOKYMEHTALUS 110
rpaHTaM, POEKTOB,
OTUYETOB U NIATEHTOB.

IK-2 CiocoOHOCTH
MJIaHUPOBATH U

TTIK-2.1 35aer criocoObl
OpraHU3aI[i HaAYYHBIX

OpTaHU30BBIBATH CEMHUHApPOB U
(busznueckue KOH(pepeHIIHii, ymeeT
MCCIIeIOBAHMS, TUTAHAPOBATH H

Hay4YHbIE CEMUHAPHI
1 KOH(pEpeHIINU U
BECTH IPEI0IaBaHue
o
TTONIOJIbHUTEIBHBIM
001eodpazaBaTeibH
bIM ITPOTpaMMaM

OpraHU30BbIBATH HAyUHBIE
CeMUHapbI U KOH(epeHIIN




Il. OFBEM YACOB JUCIUILINHBI 1 BUJIbI YYEEHOM PABOTHI.

Bungl zaustuit Bcero yacos
OO111ast TPYI0EMKOCTh 216/6
AyauTOpHBIC 3aHATHS 90

3 cemecTp

Jlexumm (JI) 50
Jlaboparopusie 3anstus (J13) 40

[Tpaktuueckue 3ausarus (I1P)
NunuBunyanpabie padboTsl (HP)
CamocrositenbHas pabora (CP) 99
Hrorosas ¢popma kontposis (1o JIP u [1P) dK3aMeH

I11. PACIPEJEJIEHUE YACOB JUCHUIIJIMHBI 10 TEMAM U BUJAM PABOT.

Neni. | HaumeHnoBaHue TeM Bcero J |JI3 |IIP np CP
i} 9acoB
1 BBenenue 5 1 2 2
2 [TomynpoBOTHUKOBBIE 7 2 2 3
JTNOTBI.
3 TpaH3uCTOPBHI. 7 2 2 3
4 Tupucropsl. 6 1 |2 3
5 IToneBbIe TPAaH3UCTOPHI. 6 1 2 3
6 [TorymmpoBOTHUKOBEIC 7 2 |2 3
IPUOOPHI c
UCIIOJIb30BaHUEM O0O0BEMHOI
HEYCTONYHUBOCTH
7 [TosrynnpoBOTHUKOBBIE 1 |2 3
npubopsl pearupyroune Ha | 6
U3JTy4eHHE.
8 [TorymmpoBOTHUKOBEIE 6 1 |2 3
U3ITy4Yaronie npudopkl.
9 TepMuCTOpHI. 6 1 |2 3
10 | Bapucropsl. 6 1 2 3
11 | IloaynpoBOAHUKOBBIE 1 |2 4
TEPMOIJIEKTPUUECKUE 7
puOOpHI.
12 | Harumku DJIC Xomna. 6 1 2 3
13 | TeH304yBCTBUTEIbHBIE 7 1 |2 4
MOJTYTIPOBOTHUKOBBIC
npuOOpBHI.
14 | Uroro. 72 16 | 16 40

3.1. ®opMa UTOrOBOTO KOHTPOJISL.

@opMOl UTOTOBOTO KOHTPOJIS IO JIEKIMAM SIBJIETCSA YCTHBIM 3k3aMeH. K sk3ameny
JIOTIYCKAIOTCSA CTYJEHTHI, MOJYYMBIIHME 3a4eT [0 CEMHHAPCKUM 3aHATHSIM U 10
NPAKTUKYMY. Y CTHBIH 9K3aMEH MPOXOAUT MO OMIIeTaM, KaXIbli U3 KOTOPBHIX COAEPKHUT
nBa Borpoca. Kaxaelii BOMpoc CONEPKUT OJUH IMYHKT MPOTpaMMbl Kypca WM €ro
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yacTh. s momyyeHus 3adeTa o CEMUHAPCKUM 3aHATUSAM CTYICHT 00s3aH PEIUTh HE
MEHee JIBYX MUCHbMEHHBIX KOHTPOJBHBIX pa0OT, BBHIIIOJHUTE BCE IOMAIIHUE 3aaHUS U
YCIICIIHO BBICTYNIUTh Ha ceMuHape. s moiydeHust 3adera 1o JabopaTOpHOMY
MPAKTUKyMy  CTYACHT JOJDKEH  BBINOJIHUTH BCe  JlabopaTopHble  padoThI,
IIPEYCMOTPEHHbBIE YIEOHBIM IJIAHOM, T.€. IEBATH Pa0OT.

V. MIPOI'PAMMA KYPCA «®Pu3nka noaynpoBOIHUKOBBIX TPUOOPOB»
BBenenmue.

DJIEKTPOHHO-IBIPOYHBII Mepexo/. MeTOobl CO3JaHUs DJIEKTPOHHO-ABIPOYHBIX ITIEPEXO/IOB.
Pacnpenenenne noreHmnuana B 00;1acTé 00bEMHOT0 3apsijia JIEKTPOHHO-IBIPOYHOTO TIepeXo/a.
KoHTakT MeX1y TIOTYIPOBOTHUKAME C OJJUHAKOBBIMH THITAMH 3JIEKTPOIPOBOAHOCTH. KOHTaKT
METAII-TIOTYIPOBOAHUK. [ eTeponepexoapl. CBONCTBA HEBBITPSIMIIIOIINX KOHTAKTOB.

IMoxynpoBoaHUKOBBIE THOIbI.
CTpyKTypa 1 OCHOBHBIC 3JIEMEHTHI. BobT-aMIiepHbIe XapakTeprCcTUKH. ToKH 00yCIoBICHHbIE
muddysueit Hocutenei 3apsiaa. ['enepanus 1 peKoMOWHAIHS HOCUTENEH B 00J1aCTH 00BEMHOTO
3apsaaa. DIEeKTPUIeCKUil poOoii HIEKTPOHHO-IBIPOYHOTO Epexo/Ia.
BBIHp?IMI/ITCJ'IBHBIG IIIIOCKOCTHBLIC JUOABI. CeneHoBble BBIIIPAMUTCIIN. BI)IHP?IMI/ITCJH)HI)IG
TOYEYHBIC BEICOKOYACTOTHBIC U0l U UMITYJIbCHBIC JUOABL [II0CKOCTHBIC AUO/IBI C
BBITIPSIMJICHUEM Ha KOHTaKTE METaUI-MOAynpoBoAHUK. CBY — nuossl.
KpemHueBbie cTaOUIUTPOHBI U cTabHCTOpPBL. MIHBepTUpOBaHKE 110/I0B. JIaBUHHO-ITPOJICTHBIC
JUOJBbI. TYHHeJII)HBIC JAUOBbI. O6paHIeHHI)Ie JUOJBbI. BapI/IKaHBI, HaJCXKXHOCTb
HOJIYIIPOBOTHUKOBBIX JIUOIOB.

TpaH3ucropel.
CtpyKTypa 1 OCHOBHBIE peXHMbI paboThl. Pacripeenenue noTokoB HOCUTENEH 3apsia.
Pacnipenenenne Hocureneil 3apana. CTaTUCTUUECKUE TTApAMETPhI
[Tpo6oii TpansuctopoB. CTaTucTHUECKHE XapakTepucTUKU. PaboTa TpaH3ucTopa Ha MajioM
NIEPEMEHHOM CHUTHasle. MalloCUTHaIbHbIE MTapaMeTPhI
HmnskouacToTHbIe MaJIOMOIIHBIC TPAaH3HUCTOPHI. BricokouacToTHBIC MaJIOMOIIHBIC TPAH3UCTOPHI.
HanexHOCTb TpaH3UCTOPOB.

TupUCTOPBL.
Crpykrypa u npuHuui aeictBus. CriocoOsl nepekitoueHus. KOHCTpyKIUS U TEXHOJIOTHS

HU3TOTOBJICHMA. HapaMeTpLI " XapaKTCPHUCTHUKHU.

Ilos1eBble TPAH3UCTOPBI.
ITpuHIUIT NENCTBUSA U KOHCTPYKLUS MTOJIEBBIX TPAH3UCTOPOB C P-N IIEPEXOIOM B KAUECTBE
3arBopa. CTaTHCTUYECKUE XapaKTEPUCTUKH MOJIEBOTO TPAHZUCTOPA € P-N MEPEXOIOM B KAUECTBE
3arBopa. OCHOBHBIE TapaMeTphl. PacueT BBIXOAHBIX CTATUCTHUECKUX XapaKTEPUCTHUK.
OKBHUBAJICHTHBIE CXeMBbL. YacTOTHBIE CBOMCTBA. [10sIeBBIE TPAH3UCTOPHI C U30IMPOBAHHBIM
3aTBOPOM.

IHoynpoBoAHNKOBbIE NPUOOPBI € HCNI0Jb30BAHHEM 00beMHON HEYCTOHYMBOCTH.
ITpuHIMIT NENCTBUS U TEXHOJIOTHS U3TOTOBIEHUS reHepaTtopoB ['anHa. CBolicTBa M mapaMeTpsl
reHeparopa I'anHa. ['eHepaTopsl ¢ OrpaHUYEHUEM HAKOIUIEHHUs IIPOCTPAHCTBEHHOTO 3apsija.

Ilo1yIIPOBOAHMKOBBIE MPHOOPLI PEArHPVIOLINE HA M3JIYYEHHE.




®dotope3ucTopsl. JJaTUMKU IPOHUKAIOIIErO U3JIyYEHHUSI HA OCHOBE ITOJIUKPUCTAIUIMYECKUX
HOJYIPOBOJIHUKOB. POTO3IEKTpUUECKHE IPUOOPBI € BO3JIEHICTBUEM CBETA Ha 3JIEKTPOHHO-
IBIpOYHBIN nepexo]. KopmyckymnspHo npeoOpa3oBarenbHbie TPUOOPHI.

I1oJyIIPOBOAHHKOBBIE H3JIVUYAIOIINE IPHOOPLI.
:‘)J'IGKTpOJIIOMI/IHeCI_[eHTHBIe IOPOIIKOBEIE M IJICHOYHBIC N3JT1y4YaTCIIN «CBCTO,I[I/IO,Z[BI». Ha3epbl.

TepMuCTOPBI
[TpuHIMIBI 1EHCTBHUS TEPMUCTOPOB C OTPUIATEIBHBIM TEMIIEPATYPHBIM KO3 PUIIEHTaM

conpotusiieHuss. OCHOBHBIE MMapaMeTPhl U XapaKTePUCTUKU TEPMUCTOPOB MPSIMOTO MOAOTPEBA.
TexHoIoTHsI U3TOTOBJICHUS, KOHCTPYKIIUS U IPUMEHEHUE TEPMHUCTOPOB MPSIMOTO MMO0TPEBA.
bonometpel. TepmucTopsl KocBeHHOTO moaorpesa. [lo3ucropsr.

Bapucropsl
[Tpunuumne! nefictBus. TexHOMOTUsS M3roTOBIECHUS U KOHCTPYKIUS. OCHOBHBIE TapAMETPHI,

pacucT, CBOMCTBA U IIPUMCHCHUC.

IloJIyNIPOBOIHHKOBbIE TEPMOIJICKTPHYECKHE IPHOOPBI.
[Tpunuune! gectBus. TepMoaIeKTpUUECKUE TeHEPAaTOPhl. TepMOIIEKTPUUIECKUE XOJI0AUIBHUKI
Y TIOJIOTPEBATEIN.

JlaTunku DJAC XoJia
[Ipunnumne! gecTBus. TeXHOTOTUS U3TOTOBICHHUST U KOHCTPYKIUS. OCHOBHBIE TapaMeTPhl U
CBOMCTBA.

TeH304yBCTBHTE/IbHbIE I10JYIPOBOIHHKOBbIE IPUOOPBI.
[TonynpoBOIHUKOBBIE TEH30PE3UCTOPBI. TE€H301M0/Ibl, TOIUKPUCTAIUNINYECKHE TEH30PE3UCTOP
V. BOITPOCHI AJIs1 CAMOITPOBEPKH U TIOAI'OTOBKHA K NIPOMEXYTOYHOMY
KOHTPOJIIO.

5.1 TecToBbl€ 3a1aHKsl 110 TUCLUIUIMHE
«®Pu3uKa NOIYIPOBOAHUKOBBIX IPUOOPOBY.

Ne .. Conepxanne TeMBI Yacer CPC ®opmMma
KOHTPOJIS
1 DNeKTPOHH-ABIPOYHBIA IEPEX0]] NPU HAPYIICHUU 2 YcrTHBII onpoc
paBHOBECHSI
2 KoHmeHTpanus He OCHOBHBIX HOCHTENEH 3apsiia y 2 ---1/---
IpaHHMIIBI P-N TIepexo/ia.
3 CBoiicTBa HEBBIIPSMIISIONINX KOHTAKTOB 2 =-=[[---
4 IIporecchl B MOTYIPOBOAHUKOBBIX TMOJIBI IPU 2 ---/[---

OOJBIUX MPAMBIX TOKaxX. EMKOCTh muona.
IIepexoaHbie IPOLIECCH B TOIYITPOBOJHUKOBBIX
IUoIax.

5 Cenenosble BelpsAMUTENHU. I1nockocTHBIE THOABI C 2 =-=/[---
BBIITPSIMJICHUEM Ha KOHTAaKTE METAJLI-
nosynpoBogHuk. CBYU-nnons!.

6 Bapukarbl. HaexXHOCTh MOTyTIPOBOTHUKOBBIX 2 ---/[---
JIOJIOB.
7 Pacnipesiesienne HOCHUTENCH 3apsiia. 3HaAUCHHE 2 -—-f]---

MTOCTOSIHHBIX TOKOB IIPU aKTUBHOM PEKUME.
SIBneHue B TpaH3UCTOpaxX MpH OOJBIINX TOKAX.
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8 PaboTa TpaH3ucTOpa Ha MOJIOM ITEPEMEHHOM 2 ---/[---
curHasie. ManocurHajibHbIe TapaMeTphl,
DKBUBAJICHTHBIC CXEMBI.
9 MoIHbIC TPAH3UCTOPEI 2 ---/[---
10 KoHCTpyKIIUST ¥ TEXHOJIOTHS U3TOTOBJICHUS 2 ---/[---
TUPUCTOPOB. [lapameTpsl 1 XapaKTepPUCTHKH.
11 YacToTHBIE CBOMCTBA MOJIEBBIX TPAH3UCTOPOB. 2 ---/[---
[ToneBbie TPAH3UCTOPHI C U30JIMPOBAHHBIM
3aTBOPOM.
12 ['eHepaTopsl C OrpaHUYCHUEM HAKOTLICHUSI 2 ---/[---
MIPOCTPAHCTBEHHOTO 3apsijia.
13 doTosseKTpHUECKUE MPHUOOPBI C BO3CHCTBUEM 4 ---/[---
CBETa Ha JJICKTPOHHO-IBIPOYHBII MEPEX0]T
14 Kopnyckynsipao-nipeoOpa3oBareabHble TPUOOPHI. 2 ---/[---
15 OCHOBHBIE XapaKTEPUCTUKH U TTAPAMETPHI 2 ---/[---
TEPMHUCTOPOB MPSIMOTO OJIOTPEBA.
16 Bapuctopsi. [Tozuctopsi. 2 ---/[---
17 TepMoaieKTprUeCKue reHepaTopbl, XOJI0MIbHUKA 2 ---/[---
Y TIOZIOTPEBATEIIH.
18 OCHOBHBIE TapaMeTPbl U CBOMCTBA JATYUKOB 3.]1.C. 2 -—-f]---
19 TeHn30110/1bI ¥ MONIMKPUCTAIIINYECKHE 2 KomnokBuym
TEH30PE3UCTOPHI.
5.2 I'padyik peHTHHTOBBIX MEPOIIPHIATUI
Ne MecsI]
ceMecTpa
CEHTAOpb OKTSIOpb HOSI0pPb nexalpb SIHBapb
3
KOJJIOKBHYM 3ayer.

VI. IPOI'PAMMA CIIEHUAJIBHOT'O ®U3NYECKOI'O IPAKTUKYMA 110
KYPCYIOJYITPOBOJHUKOBBIE ITPUBOPbI».

6.1 Ilepeyens JaGopaTopHbIX padoT no kypcey «IloJynpoBoAHNKOBBIE NPUOOPBD».

1..MccnenoBanue 371eKTPUUECKUX CBOMCTB p-N MEepPEX0/I0B.
2.P-n mepexo/1 B BEIPOXKACHHBIX MOJIYIIPOBOTHUKAX M XaPAaKTEPUCTUKH  TYHHEJIBHBIX JHOJIOB.
3.M3yuenne cBOICTB KOHTAKTa MeTajla C MOJYIIPOBOJHUKOM U OIpe/esieHHe KOHTaKTHOM

Pa3HOCTH MOTCHIHAIOB MCKAY NOJTYIIPOBOJHUKOM U METAJIJIIOM.
4.I/ICCJ'IC,Z[OB8.HI/IC SJICKTPUYCCKUX XAPAKTCPUCTHUK TPAH3UCTOPOB C p-N NEPEXOI0M.

5.M3ydenune BbIIPAMIISIONIETrO AEUCTBUS AIEKTPOHHO-IBIPOYHOTO NEPEXo1a
6.13yueHrie OCHOBHBIX ITapaMEeTPOB CTAOUIUTPOHA.

7.UccnenoBanue GpoTOIEKTPUUECKUX CBOUCTB (DOTOIIEMEHTA.

8.DoTosnekTpudecKe CBOHCTBA (POTOANOA.
9.M3nyvarenbHasi peKOMOWHAIHS B P-N MEPEX0/Ie U XapaKTEPUCTUKH CBETOAHOIOB.
10.OcHOBHBIE XapaKTEPUCTUKU (POTOPEIUCTOPOB.
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11.M3yuenue npuHIMna pabOThl U XapaKTEPUCTUK TUPUCTOPOB.
12.M3y4enune OCHOBHBIX XapaKTePUCTHK BapUCTOPOB
13.M3yueHne OCHOBHBIX XapaKTEPUCTHK TEPMOPE3HCTOPOB.

VIl. PEKOMEHIAYEMBIE JEKIIMOHHBIE JEMOHCTPALIUMU 110 KYPCY
«I1OJYITPOBOJHHUKOBBIE ITPUBOPBI».

1.Cxema npocTpaHCTBEHHOTO paclpeAesieHus 3apsi10B U SJHEPreTUYECKUX 30H B OJIN3H

AIIEKTPOHHO-ABIPOYHOTO EPEX0a.

2.CxeMa TeXHOJIOTUYECKUX CTaI1il BIUIaBIICHUS HHIUS B TepMaHUM.

3.Cxema pacripeiesieHus 3JISKTPUIECKOTO MO B PE3KOM H IIJIABHOM 3JIEKTPOHHO-IBIPOYHOM
nepexoe.

4.CxemMa PHEpreTUUECKUX 30H B KOHTAKTE METAJII-TI0IYIIPOBOAHUK

5.CxeMa TeXHOJIOTUYECKOTO MpoIiecca U3TOTOBJICHHS IIAHAPHOTO AUOA.

6.CxemMa KOHCTPYKIIMU KPEMHUEBOTO AMO/Ia M UMITYJIbCHBIX JHOIOB.

7.Cxema xoHcTpykiun CBY-nuonoB.

8.Cxema pacrmpeseneHus CTallHOHAPHBIX IIOTOKOB HOCUTEJIECH B TPAH3UCTOPE

9.CxeMa TeXHOJIOTUYECKOTO MPOIlecca U3rOTOBICHHUS IJITAHAPHOTO TPAH3UCTOPA.

10.KoHCTpyKIHsI MOIITHBIX CIIABHBIX TPAH3HCTOPOB.

11.Cxema KOHCTPYKIUU HEKOTOPBIX (POTOPE3UCTOPOB.

12.Cxema KOHCTpYKIMHU (POTOIMOIOB U (POTOTPAH3UCTOPOB.

13.Cxema 0003HaYeHHSI TOTYIIPOBOJIHUKOBBIX IPHOOPOB B CXEMaXx.

Vill. KOHTPOJIBHBIE BOITPOCHI 1O AUCHUIIVIMHE «®U3UKA
HOJYITPOBOJAHUKOBBIX ITPUBOPOB».

8.1.KoHTpOJBHBIE BONPOCHI 10 (PU3UKE ITOIYIIPOBOIHUKOBBIX IIPUOOPOB JIJIsI MArHCTPAHTOB 2
kypca(3 cemectp) DMOD.

O06pa3oBaHue IEKTPOHHO-IBIPOYHOT0O MEPEX0/1a.

DHepreTryeckas quarpaMma p-n mepexoa.

Mertonbl co3aanus p-N nepexoaa.

Pacnpenenenne noteHnuana B 061actH 00BEMHOTO 3apsaa p-N nepexosa.

KoHTakT MeX 1y NOIYIPOBOIHUKAMH C OJIMHAKOBBIM TUIIOM

3NIEKTPONIPOBOJHOCTH.

['eTeponiepexopbl.

CBoiicTBa HEBBIIPAMIISIOMINX KOHTAKTOB.

CTpyKTypa U OCHOBHBIE 3JIEMEHTHI TIOJTYIPOBOJHUKOBBIX JHOIOB.

[TmanapHast TEXHOJIOTHS U3TOTOBICHHS MTOTYITPOBOTHUKOBBIX HOJIOB.

10. MHzrorosneHue MOJYINPOBOJAHUKOBBIX TUOJOB METOJOM BILJIABICHHS.

11. BoubT-aMIiepHas XapakTepUCTHKA MOTYITPOBOIHUKOBBIX THO0B. DaKTOpHI,
BIIMSIOIIME HA IPAMYIO U 00paTHyIo BeTBU BAX.

12. Toxu obycnosnennbie nuddy3nelt HOCUTENCH 3apsa.

13. T'enepauus 1 peKOMOMHALIMS HOCUTENEH 3apsaa B 001acTH 0ObEMHOTO
3apsja.

14. Dnextpuyeckuil mpoOOii AIEKTPOHHO-IABIPOYHOTO MEPEXo/Ia.

15. BAX c y4eToMm TenoBbIIEIECHNUS.

16. BnusHHMe MOBEpXHOCTHBIX sABIeHUN Ha BAX.

17. CeneHoBble BHIIPSIMUTENH.

18. BbICOKOUACTOTHBIE U UMITYJIbCHBIE JHOIBI.

19. TInockocTHBIE TUOMBI C BHITPSIMICHHEM Ha KOHTAKTe MeTall-

HOJYIIPOBOTHHK.

agrwdE
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20. CBepXBBICOKOYACTOTHBIEC TUOIBI.

21. CTaOWIHTPOHBI.

22. Crabucropsl.

23. HHBepTHpOBaHUE TUOJIOB.

24. JlaBUHHO-TIPOJIETHBIE IUOJIBL.

25. TyHHENbHBIC TUOMBI.

26. OOparieHHbIC TUO/IBI.

27. Bapukarsl.

28. CrpyKTypa 1 OCHOBHBIE PEXHUMBI paboTa TPAH3UCTOPA.

29. [Ilpoboti TpaH3ucTopa.

30. CraunoHapHbBIE XapaKTEPUCTHKH TPAH3HUCTOPOB.

31. MasomolHble HU3KOYACTOTHBIE U BHICOKOYACTOTHBIE TPAH3UCTOPHI.

32. CtpyKTypa, KOHCTPYKIUS U IPUHIUN JICHCTBUS THPUCTOPOB.

33. Ilapamerpsl U XapaKTEPUCTUKH TUPUCTOPOB.

34. KoHCTpyKIWsI ¥ IPUHIHIIBI ISHCTBUS MOJIEBBIX TPAH3UCTOPOB C p-N
MEPEX0JIOM B Ka4eCTBE 3aTBOPA.

35. CrarucTuuecKkue XapakTepUCTHKH W OCHOBHBIE MApaMETPhI MOJIEBBIX
TPaH3UCTOPOB.

36. DKBUBAJCHTHBIC CXEMBI ITOJICBBIX TPAH3UCTOPOB.

37. Ilpunuun neiictBusi reHepaTopoB ['aHHa.

38. TexHonorus M3rOTOBJICHUS U ITapaMeTphl reHepaTopoB [ 'aHHa.

39. ®oTOpE3UCTOPHI.

40. T'amma-gaT4MKKM Ha OCHOBE MOJYIIPOBOJHUKOB.

41. PentreHo-ramMma —IJaTYUKU.

42. BosnelicTBre cBeTa Ha N-P MEPEXoI.

43, doroanonsl.

44. ®OTOTPaH3UCTOPBHI.

45. DOTOTUPHUCTOPHI.

46. DOTOIIEMEHTHI.

47. DneKTpOITIOMUHHUCIIEHThIE TOPOLIKOBBIE U TJICHOYHbIE N3Ty4aTelH.

48. CBeToauonpl.

49. TepMHUCTOPHI C OTPULIATENILHBIM TEMIIEPATYPHBIM KO3()(PUIIEHTOM CONMPOTUBIICHHUS.

50. TepMucTopsl NpsIMOTro MOAOTPEBA.

51. Bonomerpsl.

52. TepMucCTOpbl KOCBEHHOTO IOAOIPEBA.

53. [lozucropsl.

54. Bapuctopsl.

55. TepmonsIeMEHTHI.

56. TepmodneKTpUYECKIE TEHEPATOPHI.

57. TepModneKTpUYECKHE XOTOAUIBHUKH.

60. TepmodneKTpUIEeCcKHe OJOTPEBATEIH.

61. Jlartumkwm 3.1.c XoJsuia.

62. TlomympoBOAHUKOBEIE TEH30PE3UCTOPHI.

63. TeH3z01UOBI

64. TlonmukpucTaUIMYECKHE TEH30PE3UCTOPHI.

IX. IPUMEPHBIE TEMbI KYPCOBBIX PABOT I1IO KYPCY
«1OJYITPOBOJHHUKOBBIE ITPUBOPBI».

1. Bpewms penakcanuy HEpaBHOBECHBIX 3aps0B B MOTYIPOBOJHHUKAX.
2. TepMOpe3UCTOPHI U UX MPAKTHYECKOE TIPUMEHEHHE.
3. ®or03((PeKT B BBICOKOOMHBIX MOIYIPOBOAHUKAX.
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4. ®DoTO3JEMEHT Kak mpeoOpa3oBaTelib CBETOBOM YHEPTUHU B SJICKTPUUICCKYIO.
W3yyeHune SHEPreTHYECKOro CreKpa moJynpoBOAHUKA C TOMOIIBIO BHEITHETO
dororddekra.

N3yyenune Gpu3ndeckux CBOMCTB MOTYIPOBOTHHUKOBBIX TEPMUCTOPOB.
N3yuenne Gpu3nuecKX CBOUCTB CHMMETPUYHBIX CTAOMIINTPOHOB.

W3yyenune Gpu3ndeckux CBONCTB BapUKAIIOB.

TepMoaneKkTpoABMKYIIAs CUJla B IIOJYIIPOBOJHUKOBBIX MaTepHalIax.

o

©ooNo

X. YYEBHO-METOAUYECKOE OBECIIEYEHUE KYPCA «Duzuka
MOJIYTIPOBOTHUKOBBIX ITPHOOPOBY.

OcHoBHast
B. B. ITaceiakos, JI.K. Uupkun, A.Jl. Hlunkos. [ToaynpoBogaukossie nmpudopsl M., «Briciias
mkona» 1973r.
SA.A.®enoros. [loxynpoBogHukoBslie TpruOOpkl U ux npumeHeHue. M. «CoBeTckoe paaro»
1969r.
A.N.KypHocoB TexHOJI0rUs NOIYIPOBOAHUKOBBIX IPUOOPOB U U3/IEINI MUKPOAJIEKTPOHUKH.
M. «Bsicuias mkomna» 1989r.
A.A. XapnamoB CnenuanbHbIN GU3HUecKuil mpakTukym 4.2 MI'Y 1977r.
B.®.MpricoB [Ipaktukym no ¢usmke noaynpoBogHukoB M. «IIpocsemienue

JlomosHUTEILHASA
C.M.PoiBkuH @OTO3JIEKTPUYECKHUE SBIICHUS B OMynpoBogHuKax. M. ®M 1963r.
C.C.BaBuios. [lelicTBue n3inydeHuil Ha nosynpoBogHuku. M. @-M. 1963r.
N.M. LnaunbkoBckuil. TepMO3JIEKTPOHHBIE SIBIICHUS B IMOJYNPOBOAHUKAX. M. duszmarrus
1960r.

XI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUMITJINHbI

KommbrorepHsiii kiacc, oprrexHuka, Telle- M ayauoanmnaparypa (Bc€ — B CTaHJApTHOM
KOMIUIEKTAllMU /7Sl J1a0OpaTOpHBIX 3aHATUH U CaMOCTOATENbHON paloThl); JOCTYH K CETH
WuTepHeT (BO BpeMsi cCaMOCTOSITENIbHOM MOATOTOBKY U Ha JIAOOPATOPHBIX 3aHATHSX).

B naboparopun «Pusmka nosynpoBOAHUKOBIPUOOPOB» UMEIOTCS CIEYIOIIUE 10CaJ0UHbIe
MecTa:

Pabouee mecto mpenoaasatens-1

Hocka-1

JlaGopaTopHBIX CTONOB -12

Crynbes -12

[Tocapounsix mect 12

JlaGopaTopHbI€ YCTAaHOBKH :

a)

YcTaHoBKa 17151 U3y4EHUS SJIEKTPUUYECKUX XapaKTEPUCTUK P-N MEepPeX0/10B.
VYcTaHOBKa 17151 U3y4EHUS DJIEKTPUUYECKUX XapAaKTEPUCTUK TUOJIOB.

YcTaHOoBKa 17151 U3y4EHUS AJIEKTPUUECKUX XapaKTEPUCTUK TPAH3UCTOPOB.
VYcTaHOoBKa 1711 U3y4€HUS BBIIPSAMIISIONIETO IEHCTBUSA P-N epexona.

YcTaHoBKa 1715 U3y4eHUsl CTAaOUITUTPOHOB

VYcraHoBKa IS M3y4YeHHs] UW3Iy4aTeNbHOM peKoMOMHAnmuu B P-N  mepexofax u
XapaKTepUCTUK CBETOINOJIOB.

ok wnE

0)ABTOMaTH3MpPOBaHHbIE JabopaTopHble cTeHabl mnpousBoiacTBa «DBI'OY BO Ilensenckuit
FOCYJAapCTBEHHBI YHHUBEPCHUTET» JUI1 H3YyYEHHs CBOWCTB MATEpHUaJOB M  DJIEMEHTOB
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ANIEKTPOHHOM  TeXHUKU. CTeHAbl MPEeACTaBIAIOT  cO00M  M3MEpUTEIbHBIE  CHUCTEMBI,
BBINOJIHEHHBIE HA 0a3€ MEePCOHAIBHBIX KOMIbIOTEPOB .CTEH /bl IPEIHA3HAYEHBI [l IPOBEACHUS
CJIEYIOLINX UCCIIEIOBAHNMN:
1. ABTOMaTH3MpPOBaHHBIE J1a00PATOPHBIN CTEH] ISl UCCIIEA0BAaHUS (POTONPOBOAUMOCTH
MaTEPHAJIOB.
2.ABTOMAaTH3UPOBaHHbIE JA0OPATOPHBIM CTEH]T ISl UCCIIEOBAHUS MOTYIPOBOJHUKOBBIX
CTPYKTYP METOAOM BOJbT-(hapagHbIX XapaKTEPUCTHK
3.ABTOMAaTH3UPOBaHHbIE JA0OPATOPHBIM CTEH]T AJISl UCCIIEJOBAHUS MAarHUTHBIX CBOWCTB
MaTepHUasoB dJIEKTPOHHOU TEXHUKHU
4.ABTOMAaTU3MPOBAaHHbIE TAOOPATOPHBIN CTEH/ JJIs KCCIIEI0OBAHUS CBOUCTB
OJIHOKOMITIOHEHTHBIX 1 MHOI'OKOMIIOHEHTHBIX IIPOBOJHUKOBBIX MAaTEpPUAJIOB 3JIEKTPOHHOMI
TEXHUKHU
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®OH/I OHEHOYHbLIX CPEACTB JUCHUIIJIMHBI (MOAYJIS)
Bb1.B./1B.02.01 ®u3uka noJynpoBOJHUKOBBIX IPUOOPOB

1. IlepedyeHb KOMIIETEHIMI C YKa3aHMEM ITANOB UX (JOPMUPOBAHUSA B
npoiuecce 0CBOCHUs 00pa3oBaTe/JIbHOM MPOTPaMMbl, OITIMCAHHME
NnokasareJjie 1 KpuTepueB OLCHUBAHUSA KOMIIETCHIUM

BrinmyckHUK 10KeH 00J1a1aTh CIEAYIOIUMY YHUBEPCATbHBIMIA KOMIIETEeHIMSIMHU
(YK):

YK-2.1. ®opMynupyeT Ha OCHOBE
MOCTAaBJICHHON MPOOJIEMbI MPOEKTHYIO 3a/1a4y U
CIOCO0 €€ peleHus Yepe3 peann3almio
YIIPaBJISITh TPOCKTOMITPOCKTHOTO YIIPABIICHUS;

Pa3paboTka u YK-2. Cnocoben
peanu3anus
POEKTOB

Ha BCEX dTallax €ro

YK-2.2. Pa3pabaTbiBaeT KOHIEIIUIO TPOEKTa B
PKU3HEHHOTO LMK

paMKax 0003HauYE€HHOMN MPOOJIEMBI:
(dhopMyIHUpyeT 1eNb, 3a1a4l, 000CHOBBIBAET
AKTyaJIbHOCTh, 3HAUUMOCTD, 0’KH/IaCMbIE
PE3YNbTATHl U BOBMOXHBIE CPEPHI UX
MPUMEHEHUS;

YK-2.3. Pa3pabaThIBaeT IJIaH peain3anuu
MPOEKTa C YIETOM BO3MOXKHBIX PHCKOB
pealin3alyy U BO3MOKHOCTEN UX YCTpaHEHUs,
MTAHUPYET HEOOXOUMBIC PECYPCHI;

VK-2.4. OcyliecTBIsI€T MOHUTOPUHT XO/a
peanu3aly MpoeKTa, KOPPEKTUPYET
OTKJIOHEHHS, BHOCUT JOIIOJHUTEILHBIE
M3MCHEHUS B TUIAH peaTnu3allid MPOCKTa,
YTOUHSIET 30HbI OTBETCTBEHHOCTH YYaCTHUKOB
MPOCKTA;

VK-2.5. Ilpennaraet npoueaypbl 1 MEXaHU3MBI
OIICHKH KayeCTBa MPOeKTa, HHQPACTPYKTYPHBIC
YCIIOBUS JIJIsl BHEIPEHUSI PE3YJIbTATOB ITPOCKTA;

BoeimmyckHuK  foMkeH  0o0nagaTh  CIEAYIONUMU  NPO(hecCHOHATIBLHBIMH
komnetenuusaivu (I1K);
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3amaua
npodgeccuoHaab
HOI
mesiTeIbHOCTH

O0BbeKT
npodgeccuoHAJbHOIM
eI TeJILHOCTH HJIH
00J1aCTh 3HAHHUS

Ko, Kon, HauMeHOBaHHE
HAaMeHOBaHUe MHIUKATOPA A0CTHKEHHS
npodeccHOHAIBHO  [IPO(decCHOHAIbLHOM

ii KOMIIETEHIIUHN KOMIIETEeHIH U

OcHOBaHHE JIJI5
BrI0OYeHns IIK B
00pa3oBaTeJIbHYIO
nmporpaMmmy

Tun 3aga4 npodeccuoHaNbHOM AesATeTbHOCTH: OPraHu3anMOHHO-YIIPAB

JeHYEeCKHUI

Opranuzanu
1 HAy4HO-
MCCIIe10BATe
ITECKHUX U
Hay4YHO-
MHHOBAIMOH
HBIX PaboT.
YyacTtue B
OpraHu3aluu
CEMHUHApOB,
KOH(epeHuu

(V)

H.

Hayuno-
MCCIICZIOBATEIIBCK
We 1 HAy4IHO-
WHHOBAIMOHHBIC
paboTHI,
MOKYMEHTAITHSI 110
rpaHTaMm,
POEKTOB,
OTYETOB U
MaTEHTOB.

IIK-2.1 3naet cnocoObI
CriocoOHOCTh (OpraHU3aIly HaYyYHBIX
MJIAaHUPOBATh M (CEMUHAPOB H
OpraHU30BBIBAT KOH(MEPEHITNH, YMEET

b (DM3UUECKUe [IJIAHUPOBATH U
MCCIICIOBAHMS, OPTaHU30BHIBATH
Hay4IHBIC Hay4YHbIC CEMUHAPHI U
CEeMHHAphl U [KOH(EpEeHIUU
KOH(epeHunu

MK-2

2. TunoBble KOHTPOJIbHBIE 3aJaHHs

HJIMK HWHbIC MaTepHualbl,

HeoOXoaMMBbIe /ISl OLIEHKH BJIAJCHUI, YMEHUIl, 3HAHUI, XapaKTepU3yIInX
Tanbl (POPMUPOBAHUS KOMIIETEHUMH TMpoLecce 0CBOCHUSI 00pa30BaTeILHOM

nporpaMmmMabI C OIMUCAHUCM HIKaJ OICHUBAHUSA n MCECTOAUYCCKUMU
MaTepHaJIaMH, ONpeAeIAI0IUMHI POeAYPY OLleHUBAHNS.
No KonTponmpyemele pa3nesbl Kon HaunmenoBanue
n/n (Temsl), MOLyTIH KOHTPOJIMPYEMOI OLICHOYHOI'O CPEJICTBA
U CIUTUTUHBI/ TIPAKTUKH KOMITETCHIIH BUJI KOJI-BO
1 | Beenenue KonnokBuym 10
BOIIPOCOB
2 | [onynpoBOJHUKOBBIE AUOMBI. YK-2, [1K-2
3 | Tpan3ucropsl. YK-2, [1K-2
Bomnpocs! k 3auery
4 | Tupuctopsi. YK-2, IK-2
5 | IloneBbie TpaH3UCTOPBI. YK-2, [1K-2
6 | [lomynpoBogHUKOBBIE TTPUOOPHI C YK-2, [1K-2
HCIIOJIb30BAaHUEM 00BEeMHOMU
HEYCTOMYMBOCTH
7 | llonymposoanukosele  mpubopsl | YK-2, TIK-2
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pearupyromue Ha u3Jy4deHHe.
Komnoksuym
8 | ITomynpoBOJHUKOBEIE VK-2, IIK-2
U3ITy4YaIoNue MPUuOOPHI. 10
BOITPOCOB
TepmucTopsl. - -
9 P P YK-2, IIK-2 Bormpocs! k 3auery
10 | BapucropeL. YK-2, IK-2 64
11 | lomynpoBoAHUKOBBIE VK-2, IIK-2 BOIIpOCa
TEPMOIJIEKTPUYECKUE TPUOOPHI.
12 | Harumku DJ1C Xomna. YK-2, I1K-2
13 | TeH30YyBCTBUTEIbHBIC YK-2, IIK-2
MOJIYTIPOBOTHUKOBBIE TPHUOOPHI.
3.IlepedyeHb OLIEHOYHBIX CPEICTB
HaunmenoBanue [IpencraBineHHOCTH
No Kparkas xapakTepucTika OlleHOYHOTO
OLIEHOYHOTI'O OLICHOYHOTO CPEJICTBA
/1 Cpe/cTBa
CpEACTBA B ®OC
1 Konnoksuym CpeacTBo KOHTPOJISI YCBOCHHSI Y4€OHOTO Bormpocsl no
MaTepuaia pas/esia Wil pa3zesioB, TEMbI pazzaenam/TeMam
JUCUUILIMHBI, OPTaHU30BaHHOE KaK JUCLUTUINHBI
ydeOHOE 3aHITHE B BUJIE cOOeCceI0BaHUS
npenojaBaTess ¢ 00y4arouuMHCs.
3 Bomnpocs! k 3auery | Mtorosas ¢opma OLleHKU 3HaHUIN [IpuMepHBIii IepedeHb

BOIIPOCOB U 3aJJaHUN K
3a4CTy 10 JUCHUIIIINHE

4. Bonpocsl 11 py0e:kHO# aTTecTaluu

KossiokBuym Ne 1 (pyOe:kHbIii KOHTPOJIb 1)

Pa3znesibl 1M CHUINIMHBI

Bsenenue

[TomynpOBOAHUKOBBIE TUOIBI.

TpaH3ucTOpsL.

Tupucropsl.

IloneBrie TPAH3UCTOPLL.

| O B Wl N

[TonynipoBOTHUKOBBIE MPUOOPHI C  UCIIOIB30BAHHEM 00BEMHON HEYCTOMIMBOCTH
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Bonpocel

DONEeKTPOHH-IBIPOYHBINA MTEPEX0]] MPU HAPYLIEHUU PaBHOBECHUS

. KoHnienTpanus He OCHOBHBIX HOCUTENEH 3apsA/ia y TPaHUIIBI p-N Iepexoaa.
CBolicTBa HEBBIIPSAMIISIOIINX KOHTAKTOB

[Ipouecchl B MOIyIPOBOJHUKOBBIX THObI TPU OOJBIINX MPSMBIX TOKAX.

EmkocTh Auoaa. HepCXOI[HBIe IMpOHCCChI B IOJIYITPOBOJHUKOBLIX JHOAAX.

o 01 B W NN

CeneHoBble BBIIPIMUATENU. 1 IIOCKOCTHBIE THO/BI C BBIIPSIMIIEHUEM Ha
KOHTAKTE METAILI-NOIYITpOBOAHUK. CBYU-anonsL.

\l

Bapuxkansl. HanexxHOCTb OIyIIpOBOJHUKOBBIX TUOIOB.

8 PaCHpeIIGJIGHI/IC HOCHUTEIICH 3apsaaa. 3Ha4YeHHE MOCTOSHHBIX TOKOB IIpu
AKTUBHOM PCIKNMC. SIBnenue B TPAaH3UCTOPAX IIpHU OOJBIINX TOKAaX.

9 PabGora TPaH3UCTOPAa Ha MOJIOM IICPCMCHHOM CHUI'HAJIC. MainocurHanabHbIC
napaMceTpbl, SKBUBAJICHTHBIC CXCMBI.

10 MotiHbIe TPaH3UCTOPHI

KonnoxkBuymNe 2 ( py0eKHBIIH KOHTPOJIB 2)

Pa3nesa nucuunjavHbI:

[TomynpoBOIHUKOBBIE TPUOOPHI pearupyrolre Ha u3ay4eHue.

[TonynpoBOIHUKOBBIE U3ITydaOIIe TPUOOPHI.

TepmucTopsl.

Bapucropsr.

HOJ’IyTIpOBO,Z[HHKOBBIC TCPMOIJIICKTPHUICCKUC HpI/I60pBI.

Hatuuku 2J1C Xomnna.

~N| O o Bl W N -

TCHSO‘-IyBCTBI/ITCJ'IBHBIe MOJIYITIPOBOAHUKOBBIC HpI/IGOpLI.

Bomnpocsl
1. KoHCTpyKIMsI ¥ TEXHOJOTHUS U3TOTOBJIEHHS] THPUCTOPOB.
[TapameTpsl 1 XapaKTEPUCTUKH.
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2. YacToTHBIE CBOICTBA MOJIEBBIX TPaH3UCTOPOB. [loseBble TpaH3UCTOPEI
C U30JIMPOBAaHHBIM 3aTBOPOM.

3. T'eneparopsl ¢ OrpaHUYEHNEM HAKOIICHUS! TPOCTPAHCTBEHHOTO
3apsna.

4. ®oTrodneKTprYecKre MpUOOpPbI € BO3JEHCTBUEM CBETA HA
AJIEKTPOHHO-ABIPOYHBIN IEPEXO0.T

5. KopnyckynspHo-nipeoOpa3oBaTeIbHbIC TTPHOOPHI.

6. OCHOBHBIE XapaKTEPUCTUKHU U TAPAMETPbl TEPMUCTOPOB MIPSIMOTO
MO/I0rpeBa.

7. Bapuctopsl. [lo3ucTtopsl.

8. TepmosnekTpuueckue reHepaTopsbl, XOIOAWIBHUKH U TIOJJOTPEBATEIH.

9. OcHOBHBIE MTapaMeTPhl U CBOIMCTBA TATYUKOB 3.71.C.

10.Ten30a10/1bI ¥ MOJUKPUCTAIIMYECKHE TEH30PE3UCTOPBI.

5. Metoguyeckue peKOMeHAALMH 10 NPOBEICHUI0 KOJIJIOKBUYMOB.

ITocpencTBoM IIPOBEICHHUS KOJUIOKBUYMOB OCYILECTBIISIECTCSA
IIPOMEKYTOUHAsl aTTeCTalMs IO AUCHUIUIMHE «DHu3MKa NoJynpoBOAHUKOB». Ha
KOJUIOKBUYM BBIHOCATCS KJIIOYEBBIE BOIPOCHI Kaxaoro paszaena. KosnokBuym
MPOBOAUTCS B BUJIe cobecenoBanus (yCTHOTO onpoca). Ha mocraBiaeHHbIN BOIPOC
MOKET OTBEYaTh KAaK OJUH CTYAEHT, TaK M HECKOJBKO, JOIMOJHSIS U paCIIUpPssL
OTBeTHl Jpyr apyra. Kaxnaplii CTylIeHT HMeEeT BO3MOMKHOCTh OTBETUTh Ha
HECKOJIBKO BOIPOCOB. MUHUMAaIbHOE KOJIMYECTBO BOMPOCOB, MO3BOJISIOLICE
OLICHUTH TEKYIIIN YPOBEHb 3HAaHWUM CTYJICHTA, — JBA.

6. kaJjbl U KPUTEPUHU OLEHMBAHUS

[Ipu npoBeieHNH TEKYIIETO KOHTPOJIs (PyOEeKHBIX aTTeCTALIHil)
UCIIONIb3yeTCsl MATHOAIIbHAS CUCTEMA OLICHUBAHUS, KOTOpas 3aTeM MEePEeBOIUTCS
B 0aJuIbl COTIACHO OaNIbHO-PEUTHHTOBOM CUCTEME, IPUHSATON B BY3€.

IIIkana U KpUTEPUN OLICHUBAHMUS KOJOKBUYMA 10 NATHOA/ILHOM CHCTEMe

OILICHKA «OTJIHUYHO) MarucTpaHT Mokas3bIBa€T BEICOKUI YPOBEHD
TEOPETUYECKUX 3HAHUU 10 U3y4aEMOU TUCUUILINHE,
BUAUT MEXKIUCUUIUIMHAPHBIC CBS3U. Y MEET
aHaJIM3UPOBaTh MpaKkTUueckue curyauun. OTBeT
MOCTPOEH JIOTUYHO. MaTtepuan u3jaaraeTcs 4€TKo, sICHO,
apryMEHTHPOBAHO

OLICHKA «XOPOLIO» MarucTtpaHT nokasblBaeT I0CTaTOYHbIN YPOBEHb
TEOPETUYECKUX U MPAKTUUYECKUX 3HAHUN, CBOOOTHO
ONEpUPYET KaTErOPUAJIBHBIM annapaToM. Y MeeT
aHAJIM3UPOBATh MPAKTUUYECKUE CUTYaLlUU, HO
JIOMYCKAaeT HEKOTOPbIE MOrpetHOCTH. OTBET MOCTPOEH
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JIOTUYHO, MaTCpHrall U3J1aracTcsa rpaMoOTHO

OLICHKA MaructpaHT 1oKa3bIBaeT 3HaHUE OCHOBHOIO
«YIOBJIETBOPUTEIBHO» | JIEKIIMOHHOTO M MPAKTUYECKOr0 Marepuaina. B oreere
HE BCer/a NPUCYTCTBYET JIOTUKA U3J0KeHU. CTyIeHT
VCIIBITBIBAET 3aTPYIHEHUS IIPU IPUBEICHUN
MIPAKTUYECKUX ITPUMEPOB

OLICHKA MaructpaHT mokasbIBaeT cladblii ypOBEHb
«HEYIOBJICTBOPUTEIIBHO» | TEOPETUUECKUX 3HAHUMN, HE MOKET IIPUBECTU IIPUMEPHI
U3 pEAIbHOU NMPAaKTUKU. HeyBepeHHO 1 nornuecku
HEIOCJIEI0BATEIbHO U31araeT Marepua. HernpasuibHo
OTBEYAET Ha JOIOJHUTEIIBHBIE BOIIPOCHI

/. MaTepuaJibl K 3a4€eTy
®enepabHOE TOCYAAPCTBEHHOE OI0)KETHOE 00pa30BaATEIbHOE YUPEKICHUE
BBICILIET0 00pa30BaHUs
«MHrymckui rocy1apCTBEHHbIN YHUBEPCUTET»

Kadenpa duszuku
Bomnpocsl k 3auery
(mpuMepHBbI NepeYeHb BONPOCOB M 3aJaHUI K 3a4eTY)

no nucuuruinHe "TlomynpoBoaHuKbIe TPUOOpHI"
JU1sl MaructTpoB 2 kypcea (3 cemectp)
HanpasjaeHus moaArotoBku 03.04.02 «duzuka
sk3ameHarmonHas ceccust 2018-2019 yu. roga
39.00pa3oBaHue IEKTPOHHO-IBIPOYHOTO MTEPEXOIa.

40.9HepreTrueckas ruarpamma p-n mepexoa.
41.Metonasl co3nanus p-N nepexosa.
42.PacnipeneneHye MoTeHIana B 006JacTu 00beMHOT0 3apsaa p-N rmepexoa.

43.KOHTaKT MEXy MOJyIPOBOJHUKAMH C OJITUHAKOBBIM TUIIOM
AIEKTPONPOBOJHOCTH.

44 T eteporiepexobl.

45. CBOMCTBA HEBBITPSIMIISIIOLIUX KOHTAKTOB.

46.CTpyKTypa 1 OCHOBHBIE 3JIEMEHTHI OJIYTPOBOIHUKOBBIX JHOIOB.
47.1lnaHapHasi TEXHOJOTUS U3TOTOBJIEHHS OJTYTIPOBOAHUKOBBIX JAHOIOB.

48. WM3rortoBiieHHE NOJYITPOBOIHUKOBBIX JUOJIOB METOJIOM BILIABJICHHUS.
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49. BonbT-amnepHas XapakTEpPUCTHKA MOJIYIPOBOJHUKOBBIX THOA0B. DaKTOPHI,

BIIMSIOIIME HA MIPSAMYIO U 00paTHyto BeTBU BAX.
50. Toxu obycnoBneHHbie nuddy3nueit HocuTeneu 3apsa.

51. T'eneparus u pekoMOMHAITUS HOCUTENEH 3apsiaa B 00J1aCTH 0OBEMHOTO
3apsia.

52. DnekTpuuecKuil mpoOoil 31EKTPOHHO-IBIPOYHOTO NEPEXOAA.
53. BAX ¢ yueTom TersioBbIACTICHUS.

54. BnusHue NOBEPXHOCTHBIX siBIEHUI Ha BAX.

55. CeneHoBBIC BBITTPSIMUTEIH.

56. BbICOKOUACTOTHBIE U UMITYJILCHBIE JHOIBI.

57. IInockocTHBIE AUOJbI C BBIIPAMICHUEM HAa KOHTAKTC MCTAJLI-
IMOJIYIIPOBOHHUK.

58. CBepxBBICOKOYACTOTHBIC JHOIBI.

59. CraOunuTpoHBHI.

60. Crabuctopsl.

61. VuaBepTupoBaHME TUOIOB.

62. JlaBUHHO-TIPOJIETHBIE TUOIBI.

63. TyHHeIbHBIC TUOBI.

64. OOpareHHbIE TUOBI.

65. Bapwuxkarsr.

66. CrtpykTypa ¥ OCHOBHBIE PEXHMBI padOTa TPAH3UCTOPA.

67. Tlpoboii Tpan3ucTopa.

68. CranmoHapHbIE XapaKTEPUCTUKHN TPAH3UCTOPOB.

69. ManoMoIHbIe HU3KOYACTOTHBIE U BEICOKOYACTOTHBIC TPAH3UCTOPHI.
70. CtpykTypa, KOHCTPYKIIHS ¥ MIPUHIIUI JEHCTBUSI TUPUCTOPOB.

71. TlapaMmeTpbl U XapaKTEPUCTUKU TUPUCTOPOB.

72. KoHCTpyKIWMS ¥ MPUHITUAIIBI ICUCTBUS TIOJIEBBIX TPAH3UCTOPOB C P-N

IIEPEXO0I0M B Ka4€CTBE 3aTBOPA.
73. CraTucTuyecKue XapaKTEPUCTUKU U OCHOBHBIE MapaMEeTPhI MOJIEBHIX

TPAH3UCTOPOB.
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74. DKBUBaJEHTHBIE CXEMBbI MOJEBBIX TPAH3UCTOPOB.
75. TlpuHuun nercTBus renepatopoB I aHHa.
76. TexHoyorus M3rOTOBIECHUS U TTapaMeTphl TeHepaTopoB ['aHHa.

39. ®oTOpe3ucCTOpHI.

40. T'amMa-7aTYMKHU HAa OCHOBE MOJIYITPOBOJHHUKOB.

41. PeurreHo-ramMmma —IaTUUKU.

42. BozaeicTBue cBeTa Ha N-P Mepexol.

43. DoToaNOIbI.

44. ®OTOTPaH3UCTOPHI.

45. ®OTOTUPUCTOPBI.

46. DOTO3JIEMEHTHI.

47. DnEeKTPOJIOMUHUCIEHTHIE MOPOIIKOBBIE U TNICHOYHBIC U3Ty4aTEH.

48. Cperoauonsl.

49. TepMmHCTOPBHI C OTPULIATETBHBIM TEMIEPATYPHBIM KOA(DPHUIIMEHTOM
CONIPOTHUBJICHUSI.

50. Tepmuctopsl NPAMOTro MOI0rPEBA.

51. Bonometpsl.

52. TepmucTopsl KOCBEHHOTO MOJOTPEBA.

53. Tlo3ucrtopsl.

54. BapucTtopsl.

55. TepmMossieMEHTHI.

56. TepmMO3IIEKTpUYECKHE T€HEPATOPHI.

57. TepMO3JIEKTPUUECKUE XOTOAUIBHUKH.

60. TepmoO3JIEKTpHUUECKHUE OAOTPEBATENH.

61. JlaTuuku 3.1.c XoJa.

62. IlomynmpoBOAHUKOBBIE TEH30PE3UCTOPHI.

63. Ten3zoamonml.

64. IlonukpucTaIIM4eCcKHe TEH30PE3UCTOPHI.

8.MeToanyeckune peKOMeHIAIHH 10 MOATOTOBKE K 3a4YeTy
[TonroroBka CTYACHTOB K 3a4eTy BKIIOYACT CJCAYIONINC CTaJHU:
camocToATeNbHAas  pabora B  TedeHHME  ydeOHOro rojma  (ceMmecTpa);

HETIOCPEICTBCHHAS MTOITOTOBKA B JTHU, ITPEAMICCTBYIOIINAE dK3aMCHY.

[ToaroToBKy K 3a4eTy HEOOXOIUMO IIeJIECO00pa3HO HAYATh C ITITAHUPOBAHUS
¥ T0100pa MCTOYHHUKOB M JUTEparyphl. IIpekme Bcero, ciaemayeT BHUMATEIBHO
NepeynTaTh y4eOHYIO MpOrpaMMy M IPOrpPaMMHBIE BOIPOCHI ISl MOATOTOBKH K
9K3aMeHy, 4YTOOBI BBIICIWTh W3 HHUX HaWMEHee 3HakoMble. Jlamee moimkeH
CIIEJIOBAaTh dTal MOBTOPEHHUS BCETO MPOrpaMMHOTO Marepuana. Ha sty paborty
1es1eco00pa3Ho OTBECTH OOJBIIYIO YacTh BpeMeHHU. CIIeIyIOMMUM TANloOM SBIISIETCS
CaMOKOHTPOJIb 3HAHMSI U3YYCHHOTO MaTepHalia, KOTOPBIH 3aKII0YaeTCs B YCTHBIX
OTBETaX Ha BOMPOCHI, BHIHOCHMBIC HAa JK3aMeH. TE€3WChI OTBETOB Ha HamOoJee
CIIO)KHBIE BOIIPOCHI JKENATeIbHO 3amucarh, TaK Kak B TIPOIECCE 3aIUCH
BKJTIOYAIOTCS JOTTOJIHUTEIbHBIE MOTOPHBIE PECYPCHI TTaMSITH.
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Jluteparypa 11 TOATOTOBKM K 3a4eTy OOBIYHO PEKOMEHIYETCS
npenojaBareneM. OHa TakKe MOXKET ObITh yKa3aHa B MpOrpaMMe Kypca U yu4eOHO-
METOJMYECKHUX MOCOOHUSX.

B Xxole NOArOoTOBKM K 3a4yeTy CTyJeHTaM HeoOXoauMo oOpamarh
BHUMAaHHE HE TOJIbKO Ha YPOBEHb 3allOMHUHAHHUS, HO M Ha CTENEHb MOHUMAHMS
KaTeropuil U peajbHbIX MPOOJIEM. A 3TO IOCTUTAETCS HE MPOCTHIM 3ayYMBaHUEM, A
YCBOGHUEM  MPOYHBIX, CHUCTEMATU3UPOBAHHBIX  3HAHUW,  AHATUTUYECKUM
MbiuieHueM. CrleoBaTeIbHO, HEMOCPEJACTBEHHAsT MOJAMOTOBKA K AK3aMEHY
JIOJDKHA B Pa3yMHBIX NPOMOPIUAX COYETaTh M 3allOMUHAHUE, U TOHUMAaHUE
MPOrpaMMHOT0 MaTepuaa.

B »3ToT mepuon TmoJe3HBIM MOXKET OBITh OOIIEHHWE CTYJEHTOB C
npenojaBaTe/iiMU IO JUCIHUIUIMHE Ha TPYNNOBBIX W WHIUBUAYAIBHBIX
KOHCYJIbTallUSIX. XOpPOIIO TOMOTaeT COBMECTHAasl MOJATOTOBKA JBYX WJIHU
HECKOJIbKUX 00YyYarOIINXCS.

9.llIkajia U KpUTEPUHU OLEHUBAHUS

[Ipu npoBeIeHNH UTOTOBOIO KOHTPOJISL UCTIONB3YETCS MATHOAIIIbHAS
CUCTEMA OLICHUBAHUSL.

OLICHKA «OTJIMYHO» CTyneHT oKa3bIBAET BBICOKMN YPOBEHD
TEOPETUYECKUX 3HAHUMU 10 U3y4aeMOW TUCLUIUIMHE,
BUJIUT MEXKIUCUUIIIIMHAPHBIE CBA3U. Y MEET
aHAJM3UPOBATh IPaKTHYECKUE cuTyaunuu. OTBeT
IIOCTPOEH JIOTMYHO. Martepuail us3naraercst 4eTKO, sICHO,
apryMEHTHUPOBAHO

OLICHKA «XOPOILLIO» CTyzneHT MoKa3bIBaET JOCTaTOYHBIN YPOBEHb
TEOPETUYECKHUX U MPAKTUYECKUX 3HAHUN, CBOOOTHO
OIEPUPYET KATErOPUAIBbHBIM aIlllapaToM. ¥ MEET
aHAJM3UPOBATH NPAKTUYECKUE CUTYALlN, HO
JIOITyCKAaET HEKOTOPBIE MOrPEeIHOCTH. OTBET TOCTPOEH
JIOTUYHO, MaTepUall U3JIaraeTcsi FpaMOTHO

OLICHKA CryzneHT MoKa3bIBaeT 3HaHWE OCHOBHOTO JIEKIIMOHHOIO
«YIOBJIETBOPUTEIBHO» | M IPAKTHYECKOTO Marepuaia. B orBere He Becerna
MIPUCYTCTBYET JIOTUKA M3JI0KEHUS. CTyAEHT
WCIIBITBIBAET 3aTPYIHEHUS IIPU IPUBEICHUN
MPAKTUYECKUX ITPUMEPOB

OLICHKA CTyneHT noka3bIBaeT ci1alblil ypOBEHb TEOPETHUECKUX
«HEYIOBJIETBOPUTEIBHOY | 3HAHUM, HE MOXKET MPUBECTU MIPUMEPHI U3 PEaTHLHOM

npakTuku. HeyBepeHHO U JIOTHYECKH
HEIOCJIEI0BATEIbHO U3J1araeT Marepuai. HernpasuibsHo
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OTBCHACT HA NOIOJIHUTCIIbHBIC BOIIPOCHI
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Pabouas nporpamma aucuuIuinHbl «Or3nKa MOITypOBOAHUKOBBIX TPHUOOPOB)» COCTaBJICHA B
cootBeTcTBUU ¢ TpeboBanusmu PI'OC BO mo nampaBiaenuto noarotoBku 03.04.02 dwusuka,
YTBEP)KIECHHOTO NMPHKa3oM MuUHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit @eneparuu ot 7
aprycra 2020 r. N 891
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