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1. IVIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUSA 110 JNCHUIIJIMHE

DopmHpyeMble KOMITETEHIHN

TpeboBaHus K pe3ysibTaTaM 00ydeHHS

Ne ‘ Kox kommerenmnnu ‘ Kommerenus
IIpodeccuonanbHbIE
1 I1K-3 CriocoOHOCTh B pesynbrare 0cBOSHUs TUCIUTUTAHBI
pa3zpabarbiBaTh 00y4aroIMics TOKEH
AKCIIEPUMEHTAIBHBIE 3HaTh: NpUHIUIE] QYHKIIMOHUPOBAHUS,
MAaKeThI YIIPABJISFOIIIHX, OCHOBHBIE XapaKTEPUCTUKH U MTAPAMETPBI,
MH(OPMAITMOHHBIX U ycIoBHbIE rpaduueckue 0003HAYCHUS
UCTIOJTHUTEITBHBIX COBPEMEHHBIX IOJTITPOBOIHUKOBBIX TIPHOOPOB,
MOZYJIEH MEXaTPOHHBIX U | IPUMEHSIEMBIX B 3JIEKTPOHUKE.
POOOTOTEXHMIECKUX YMeThb: rpaMOTHO TIPOU3BOUTH OIIPEICIICHIE
CHCTEM U MPOBOAUTH UX OCHOBHBIX TApaMETPOB U XapaKTEPUCTUK
IKCIIEPUMEHTAITLHOE MOJTYIIPOBOTHIUKOBEIX TIPUOOPOB, TIOJIH30BATHCS
HCCIIEIOBAHUE C CIPaBOYHOM JTUTEPATYPOH.
MIPUMEHCHUECM Baaners: HaBbIKaMU BBIOOPA CPEJICTB U
COBPEMEHHBIX METOOB JIEKTPUUECKUX U3MEPEHHIA, OLICHKH
UH(DOPMAITMOHHBIX JIOCTOBEPHOCTH TIOJTy4aeMbIX PE3YJILTaTOB.
TEXHOJIOTUH

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
NPOI'PAMMBbI

CHEAYIOIIUX TUCITUTUINH:

Coz[epn(aHHe AUCHUIIIMHBI OCHOBBIBACTCS W ABJIACTCA JIOTHYCCKUM IIPOJOJIKCHHUCM

Ne HaumeHnoBaHMe AMCHUIUIMHBI (MOZYIIS)

1 ®dusnka (EKTPUIECTBO U MArHETU3M, TEOPUsI TBEPJIOTO TeJa)

2 Marematuka (quddepeHaibHoe U HHTErpalbHOE HCUNCIICHUE)

3 Xumust (Teoprsi BAJICHTHBIX CBsI3eH, 30HHAS TEOPHsI KPUCTAIIIOB)

Coz[epmaHHe AUCHUIIIIMHBI ~ CIIYXXHUT OCHOBOH A1 U3YyUYCHHUA  CIICAYIOIIUX

AUCHUITIINH:

Ne HaumeHnoBaHMe AMCHUIUIMHBI (MOZYIIS)

1 ONEKTPOHHBIE YCTPOMCTBA MEXAaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM

2 TexHuueckue cpesicTBa CUCTEM yIpaBlIeHUs] poOOTOB

3 MUuKpOKOHTPOJUIEPHI B POOOTOTEXHUYECKUX CUCTEMAX




3. OBPbEM JUCHHUITJIMHbI
OO01mast Tpy10€MKOCTh JUCIIUILIMHBI COCTABIISIET S 3a4. equawmil, 180 gacos.

. Beero | Cemectp
Bun yuebnol paboThl qACOB No 3
O61mast TpyA0eMKOCTh 180 180
JUCITUIUIAHBIL, 9ac
KonrakTHasi pa6oTta
(ayauTopHbBIE 3aHATHS), B 68 68
TOM YHCJIE!

JIEKIIUA 34 34
nabopaTopHbIe 17 17
MIPAKTHYECKHE 17 17

CamocrosiTesibHas padora 112 112
CTY/IeHTOB, B TOM 4YHcJie:
KypcoBoii nmpoexr ol o1
lpyeue gudvbl 61 61
CamMocmosmenvbHou pabomul
@DopmMa MPOMeKYTOUHAS
ATTeCTAWNS 3K3§g/IeH 3K3§gIGH
(3a4veT, IK3aMeH) (36) (36)

4. COAEP KAHUE JUCHHUIIJIMHbI
4.1 HamMeHOBaHUe TeM, UX COJAEPKaHUE U 00beM

Kypc2 Cewmectp 3

OO0beM Ha TeMaTUYECKUH pa3iel o BUaam
Ne Haumenosanue pasaena HArpy3Ki y4COHOH HATPY3KH, Hac
w/n (KDATKOE COTCpAHNE) ITpaktuye | Jlaboparop | CamocTos
Jlexunn CKHE HBIE TeIbHas
3aHSATHS 3aHSTHS pabota
1 2 3 4 S) 6
1. Beenenune
(HaI/IMeHOBaHI/IC TEMATHYCCKOI'O pa3;[ena)
IIpenmer, mpobimembl W 3agaud  Kypca.
1 Uctopuueckuit  skckypc. OCHOBHBIE TOHSTHA H 2 4
OINpeaACIICHUS
NTOI'O 2 4
2. [IpuHUMNbI 30HHON TeOpUM TBEPAOrO TeJia
(HaMeHOBaHWE TEMATUYECKOTO pa3iena)
1 OOpa3oBaHHE DJHEPreTUYECKUX 30H. DHEPreTHUECKHe 2 4
AuarpamMmbl TBEPABIX TCJI
NTOI'O 2 4
3. DJIEKTPONIPOBOAHOCTD 110J1YIIPOBOJIHUKOB
(HaMEeHOBaHWE TEMATHYECKOTO pa3iena)
CaolicTBa MOJTYNPOBOAHUKOB, BBIACIAIONINE UX B
ocoObiit  kyacc. CTpykTypa MOJYIPOBOJHHUKOB
1 | (mpocTpaHCTBEHHOE M MJIOCKOCTHOE M300pa)keHue 2 4
KPUCTAJUTMYECKOU PEETKH). [TonBrkHBIE
HOCHUTENH 3apsja B IOJIYTIPOBOJTHUKAX




/o

HaunmenoBanue paznena
(kpaTkoe coliepKaHue)

O0beM Ha TEeMAaTHYECKUH pa3/ien 1Mo BUIaM
Harpy3ku yueOHOM Harpy3Ku, yac

Jlexuuun

[IpakTnue
CKHe
3aHSTHS

JlaGopaTop
HBIC
3aHSATHUS

Camocros
TebHAS
paborta

(3meKTpOoHHas u JbIpOYHAst
AIIEKTPOIIPOBOIMMOCTB ). PaBHOBecHas
KOHIICHTPALMsl HOCUTENEH 3apsaa B COOCTBEHHOM
HOJTYTIPOBOTHHUKE

IIpumecu B MOJYIPOBOAHMKAX (JIOHOpHBIE U
aKIenTopHeie). I[IpuMecHbIC  MOIYIPOBOIHHKH
(MOIYIpOBOAHMKM  N-TUIA,  MOJIYIPOBOJAHUKH
p-tuna). Komnencauus npumecu. TemmneparypHas
3aBUCHUMOCTh KOHLIEHTpALlUW HOCUTENEH 3apsiia B
MIPUMECHOM MOJIYITPOBOJHUKE

Bpewmst )xu3HE HEpaBHOBECHBIX HOCHUTEINCH 3apsja.
Bunpl pexkomOuHaru. MexaHU3Mbl TeHEepaIii 1
pexomMOuHanMu map HocuTened 3apsima. Cramuu
PEKOMOMHAIINY Yepe3 JIOBYIIKH

UTOI'O

6

12

4. IBMKeHNe HOCUTeJIeH 3apsaaa

(HaMEeHOBaHWE TEMAaTHUYECKOTO pa3iena)

Huddyzusa. Hpeitd. [dudbdysuonnas nmuna.
[ToaBM>KHOCTH HOCUTENIEH 3apsiaa

2

NTOI'O

2

5. DJeKTPOHHO-ILIPOYHLIN U METAJJI0-IIOJYIPOBO

JTHUKOBBI IEPEX0/abl

(HaMeHOBaHUE TeMaTH4

€CKOTro pasziena)

CtpykTypa M NpUHLMII JEHCTBUS 3JIEKTPOHHO-
JBIPOYHOTO nepexoa. OHepreruyeckas
auarpamma  p-n—nepexoga.  I[loTeHUmanbHbINH
O6aprep p-n—mepexoxma. Ilpsmoe cmemenue pP-n—
nepexona. HMmxkexkuusa. IIpsMas BeTBb BOJIBT-
amnepHoil  xapaktepuctuku (BAX) p-n—
nepexona. OOpaTHOe cMelleHHe P-N-Tiepexoja.
Okcrpakuud. Cocrapisione o0OpaTHOroO ToOKa
p-n—nepexona (MexaHu3M o0pa3oBaHUs
TEIUIOBOTO  TOKAa  HACBHIIIEHUS,  MEXaHU3M
oOpa3zoBaHMs TOKa TepMoreHepanuu). OOparHas
BETBb BOJIbT-AMIIEPHOW XapaKTEPUCTUKU P-N—
nepexoaa. uddepenunanbHoe CONpOTUBICHUE
p-n—-nepexona. BonpT-aMriepHas xapakTEpUCTHKA
peasibHOTO  P-N-Tiepexoma. Moxenu  BOJIBT-
aMIEpHON  XapaKkTepUCTHKM. EMkocTn — p-n—
nepexona (6apwepHas, nuddysuonnas). BoabT-
dapanHple  XapakTepUCTHKH  OapbepHOM U
1 Py3noOHHON €MKOCTeN p-n—nepexona.
YacTtoTHBIE  XapaKTePUCTHKU  OapbepHOH U
1 Py3nOHHON €MKOCTeN p-n—nepexona.
DOKBHUBAJIEHTHbIE CXeMbl P-N-tiepexonaa. llpobou
p-n—nepexona (J1TaBUHHBIH, TYHHEJIbHBIM,
terioBoi). IlepexonHele mpoueccel B P-N—
nepexoaax (mpu OOJBIINX HANPSHKEHUSX U TOKaX,
MIPU MAJIBIX HANPSHKEHUSIX U TOKax)

18

MCTaJIJIO-HOJ'Iyr[pOBO,Z[HI/IKOBBIC TNEpCXOabl.




/o

HaunmenoBanue paznena
(kpaTkoe coliepKaHue)

O0beM Ha TEeMAaTHYECKUH pa3/ien 1Mo BUIaM
Harpy3ku yueOHOM Harpy3Ku, yac

Jlexuuun

[IpakTnue
CKHe
3aHSTHS

JlaGopaTop
HBIC
3aHSATHUS

Camocros
TebHAS
paborta

ITepexon c¢ Oaprepom IllorTtku. Omudeckwmii
KOHTAKT

NTOI'O

8

24

6. ITo1ynnpoBOAHHUKOBLIE IPHOOPLI

(HaMEeHOBaHWE TEMATHY

€CKOTO pa3zena)

Knaccudukanus TIMO/IOB. [Tpumenenue
BBINPSMUTEIbHbBIX JIOJIOB B cxemax
OJTHOTIOJIYTIEPHUOTHOT O BBITIPSIMUTEIS U
aMIUIUTYZIHOTO ~ OIPAaHUYUTENI  HAIpPSKEHMS.
Bapukansl. IIpumeHnenne  Bapukama Ui
HACTPOUKH K0J1e0aTeNbHOTO KOHTYpa.
Crabunutponsl. [Ipumenenue crabunutpoHa st
CTaOMIIN3aH HOCTOSIHHOTO HaINpsKEHUS.
TepmokomneHCHPOBaHHBIE CTaOMIINTPOHEI.
Crabuctopsl. IMIyIbCHBIE TMO/IbI

16

bunonspusie tpansuctopsl (bnT). Crpykrypa u
yCIIOBHOE rpaduueckoe o0o3HaUYeHUE
OWIIONIIPHBIX TPAH3UCTOPOB. Pexxumbl  paboTHI
OUIOISIPHBIX TPaH3UCTOPOB. YcnoBus
B3aUMOJICHCTBUS P-N—-TIEPEX0/I0B B OUIOJISAPHBIX
Tpan3uctopax. [lpuHiun neicTBUS OUIONSPHBIX
TpaH3uctopoB.  PacnpeneneHne  TOKOB B
ounossipHoM TpaHzuctope. COOTHOIICHHUE MEXIY
TOKaMu B OUIOJIIPHOM TPaH3UCTOPE.
3aBUCHUMOCTh KO3 UIMEHTa Iepeladyl TOKa OT
ToKka oaMmurrepa. IloTeHuuanbHas Auarpamma
OUIONIApHBIX ~ TpaH3UCTOpoB.  Pacmpenenenue
KOHIEHTPAllMl HEOCHOBHBIX HOCHUTEJEH 3apsaa B
6aze. Moaynsuus TonmuHbl 6a3sl (3¢ dexT Dpiu,
addext Kupka). OCHOBHBIE CXEMBI BKIIOUECHHS
OUIIOJIIPHOTO TpPaH3UCTOPA. Omnpenenenue
pexuma pabOThl  OUIOISAPHOTO TPAH3UCTOPA.
CraTuueckue BOJBT-aMIIEPHBIE XapaKTEPUCTUKU
OMIMOJISIPHBIX TPaH3UCTOPOB. JlMHaMuka pabOTHI
ournonsipHoro  TpaHsucropa. CpaBHUTENBbHBIN
aHaJIU3 YCUJIMTENbHBIX KacKaJoB Ha OCHOBE
OUIOJIIPHBIX TPAH3UCTOPOB. YacTOTHBIE CBOMCTBA
OUIOISPHBIX TPaH3UCTOPOB. Tymbr B
OUITOJIAPHBIX TpaH3UCTOpax. ITpo6on
OMIOJISIPHBIX TPAH3UCTOPOB

18

Knaccudukanus  tupucropoB. CTpykrypa u
NPUHIUN ~ JACUCTBUS  JAWOAHBIX  THPHUCTOPOB
(muHUCTOpOB). BONbT-amnepHas XapaKTepHCTHKA
IWOAHOTO  THpHCTOpa.  JIByXTpaH3UCTOpHas
MOJIeNIb paboOTHl TUOJHOTO TUPUCTOpA. Y CIOBHOE
rpaduyeckoe 0003HauYE€HUE AUOJHOTO TUPHUCTOPA.
CtpykTypa ¥ TpUHUMO JAEHCTBHS TPHOIHBIX
TUPUCTOPOB  (TpPUHUCTOPOB). BonpT-ammnepHbie

XAPAKTCPUCTHUKHU TPUOJHOI'O TUPUCTOPA.

12




/o

HaunmenoBanue paznena
(kpaTkoe coliepKaHue)

O0beM Ha TEeMAaTHYECKUH pa3/ien 1Mo BUIaM
Harpy3ku yueOHOM Harpy3Ku, yac

Jlexuuun

[IpakTnue
CKHe
3aHSTHS

JlaGopaTop
HBIC
3aHSATHUS

Camocros
TebHAS
paborta

VcnoBable Tpadudeckne 0003HAUCHHS TPUOTHBIX
tUpucTopoB. CTPYKTypa W MPUHIMI JCHCTBHS
CHMMETPHYHBIX  THPUCTOPOB  (CHMHCTODOB).
BosnbT-amrnepHbie XapaKTEePUCTHKH
CHMMETPHYHBIX THPUCTOPOB. YcnoBHbIE
rpapuyeckue  00O3HAYEHHUS]  CHMMETPHUYHBIX
TUPUCTOPOB. JlMHaMuKa pabOTBIl  THPUCTOPA.
Dddexr dU/dt. Tlpumenenue THpHCTOpa B
pEIaKCallMOHHOM — T'eHEpaTope  IMHI000pa3sHBIX
Kose0aHui

Knaccudukanus IIOJIEBBIX TPaH3UCTOPOB.
CrpykTypa ¥ OpUHIMO JCHCTBUSA IOJEBOIO
TPaH3UCTOpa C YNPABISIIOLUM P-N—TIEPEXOJO0M.
Craruueckue BOJIbT-aMIIEPHBIE XapaKTEPUCTUKU
IIOJIEBOTO TPAH3UCTOpA C YIPABIAOMUAM P-N—
MEePEX00M. VYcnoBHoe rpaduueckoe
0003HaYCHHE II0JIEBOTO TpaH3HUCTOpa c
yhnpasisitouuM  pP-n—nepexogom. CTpykrypa u
npuHiun — aeicteus  MJIII-tpan3ucropa  co
BCTPOEHHBIM KaHaioM. (CTaTuyeckue BOJbT-
amnepHsle xapakrepuctuku M/III-Tpan3ucropa
CO BCTPOEHHBIM KaHAJIOM. Y CIIOBHOE rpaduueckoe
obo3naueane M/III-TpaH3ucTopa co BCTPOCHHBIM
kaHasioM. CTpykTypa u npuHuun aercreus M-
TpaH3UCTOpa € HMHAYUUMPOBAHHBIM  KaHAJIOM.
Craruueckue BOJIbT-aMIIEPHBIE XapaKTEPUCTUKU
M/II-Tpan3ucropa ¢ HHIYIUPOBAHHBIM KaHAJIOM.
YcnoBHoe rpaduueckoe o6o3znadenne MJIII-
TPaH3UCTOpA C MHAYIMPOBAHHBIM KaHAJIOM

12

[Mpuniunel ~ gedcTBUS  (DOTORIEKTPHUESCKHUX
MOJTYITPOBOJTHUKOBBIX TpUOOpoB (oTopesuctop,
dbotoamon, (hoToTpaH3uCTOD). DNeMEeHThI
NPaKTHYECKHX CXeM C  (OTOIICKTPUUCCKUMHU
npubopamu

NTOI'O

14

11

17

64

BCEI'O

34

17

17

112

4.2. ConepxxaHue NPAKTHYECKUX (CEMUHAPCKUX) 3aHATHH

Tema MPAKTUYCCKOI'O 3aHATHUA

Koma-Bo
4acoB

BBIHpHMI/ITC.HI/I HaIIPSPKCHU S

[Tapamerpuueckuii cTabOUIN3aTOP MOCTOSHHOTO HANPSKEHUS

Cxema 5J1eKTPOHHOM HacTPOHKH K0J1ebaTeIbHOr0 KOHTYpa C BAPUKAIIOM

JnomHblie KIIF0un

YcunutenbHble KaCKaabl HA 6I/IHOJ'I}IpHLIX TPAH3UCTOPAX

1
2
3
4 | AMIIIUTYAHbIE OTPAHUYHUTENN HANPSIKSHUS
5
6
7

YcunurenbHbIe KaCKaabl HA IMOJICBBIX TPAH3UCTOPAX

NINININININ




Ne Kon-Bo
TeMa nmpakTUYECKOro 3aHATHS
n/n 4acoB
8 | PenakcannoHHBIN reHepaTop MUI000pa3HbIX KoJieOaHU Ha THPUCTOPE 2
9 | Cxema c (pa30BBIM peryarMpOBaHUEM aHOJHOTO TOKA HA TPHOJHOM THPHCTOPE 1
NTOI'O 17
4.3. Conep:xaHue JJaDOPATOPHBIX 3aHATHI
Ne | Ne paznena AuCUUIUIMHBI Kou-Bo
Tema 1abopaTopHOro 3aHATUS
n/n | (B coorBeTcTBHH C 1.4.1) 4acoB
1 [TomynpoBOTHUKOBEIE JTNOJTBI B cxeMax
2’ 2,3,45,6 BBIIPAMJICHUS M CTA0WIM3allid HaNpsDKCHHS, a 6
TaKe BHICOKOYACTOTHBIC M UMIYJIbCHBIE JHOMBI
3, 3456 bunosnsspHeIi TPaH3UCTOP B PEKUMAX ITOCTOSTHHOTO 6
4 s TOKA U YCHJICHHS MaJIBIX CUTHAJIOB
5 3,4,5,6 [ToneBbIe TPAH3UCTOPHI 2
6 3,4,5,6 JlnoHbIC U TPHOIHBIE THPUCTOPHI 2
7 3,45 6 DOTOAIEKTPUUECKHUE MTOTYITPOBOTHUKOBBIC 1
IPUOOPHI
UTOI'O 17
5. ®OH OHEHOYHBLIX CPEJACTB JIJIsA TPOBEJEHUA TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTUN, MPOMEXYTOYHOM ATTECTAIIMA
1O UTOI'AM OCBOEHUSA JTUCIHTUTIJINHBI
5.1. IlepeyeHb KOHTPOJIbHBIX BONPOCOB (TUMOBBIX 32/IaHUI)
Ne
wn Copep:xaHue BOIPOCOB
1 YTo Takoe MEeKTPOHHO-ABIPOYHBIN nepexon?
2 UTo Takoe KOHTAKTHAsI Pa3HOCTh MOTEHIINAIOB?
3 Ha3o0BHTE OCHOBHBIE COCTABIISIIONIME TOKA B P-N—TIepexoJie.
4 Urto Takoe 0OpaTHBIN TOK P-N - mepexoja U Kak OH 3aBHCUT OT TEMIIEPATYphI?
5 Kakoe BiMsHHE OKa3bIBaeT BHEIIHEE NpsAMOe U Oo0paTHOE HaIpsDKEHHE Ha CBOMCTBA
p-n-miepexona?
6 Yem ornyaercs nuddysus u qpeiid Hocurenei 3apsia?
7 OOBSACHUTH OCHOBHOE CBOMCTBO P-N—Tepexona U M300pa3uTh €ro BOJbT-aMIEPHYIO
XapaKTEPUCTHKY.
Yro Takoe mpoboil p-n—mepexona? Kakoe mnpakTHUeckoe 3HAuUECHHE HMMeEeT
AJIEKTpUYECKUI poOoii?
9 ITepeuncnure OCHOBHbIE TapaMeTphl CTAOMIUTPOHA.
10 Yto Takoe cTabUCTOPHI U IBYaHOAHbIE CTAOMIUTPOHBI?
11 C uem cBsI3aHO MOSABICHHE BHIOpOCA HANPSKEHHS Ha TEPEXOJIHON XapaKTepUCTUKE MPU
BKITIOYCHUHW UMITYJILCHOTO THO0J1a?
12 Kak n3MeHSI0TCsl TOK M HalpsDKeHHUE Ha JMOJIe MTPU €ro BKIIOUEHUH?
13 | Yro Takoe Bpemsl yCTaHOBIICHHS tycm ¥ Bpemst BoccTaHoBernus {72
14 Kak 3aBUCHT BpeMsi YCTaHOBJIGHHS W BOCCTAaHOBJICHHS OT aMIUIATYIBI TPSMOTO H
o0paTHOrO TOKa?
15 KakoBbl ciocoObl yMEHBIIIEHHs] BpEMEHU JKU3HH HEOCHOBHBIX HOCHUTENEH 3apsa’?
16 Yro takoe OaprepHas U Ju(Py3MOHHAS EMKOCTh?




CopepxaHue BOIIPOCOB

n/m

17 Kak 3aBucut BenmunHa 0apbepHOM €MKOCTH OT HapsDKEHUS Ha AHOJe?

18 | B yem cocTouT OTIAMYME MEXKY TPaH3UCTOpaMH P-N-P Tuma u N-p-n tumna?

19 UYrto Takoe KodDPUIMEHT HHKEKIUN?

20 | Yro takoe koddduimeHT nepeHoca’?

21 Uro Takoe 3hdexT Moaynsiun mupuabl 6a3sl (3hdext Ipnn)?

29 Kak n mouemy Bumsier HampsokeHume U . Ha IOJOXKEHHE BXOIHOM CTaTHYECKOIX
XapaKTePUCTUKH B CXEME BKIIFOUCHUS TpaH3ucTopa ¢ obmeit 6azoit (Ob)?

23 Kakue nporeccrl B CTPYKType TPAaH3UCTOPA OIPEIENISIOT TOK B BBIBOZIE Oa3bl?

24 Kak cBsi3aHbI TOK 3MHTTEpa, 0a3bl M KOJIJIEKTOpa?

o5 [Toyemy BBIXOAHBIE BOJIbT-aMIIEPHBIE XapakTepucTuku B cxeme Ob 3axomsar 3a och
opauHaT?

26 Kak ¢ MOMOIIBIO KOJUIEKTOPHBIX M SMHUTTEPHBIX  XapaKTEPHCTHK OMpenesith h-
napaMmeTpsl TpaH3ucropa B cxeme ¢ Ob?

27 Uro Takoe HachlllleHHWEe U OTCeYKa B OunoisipHoM Tpansuctope? [lokazare 3tu obnactu
Ha BOJIBT-aMIIEPHBIX XapaKTEPUCTHKAX TPAH3UCTOPA, BKIOUEHHOTO 1o cxeme Ob.

28 Kakum obpasom Hampsokenue U Biamser Ha monoxeHue BXOAHOW (6a30Boif)
XapakTepucTuku cxeme 09?

29 [ToueMy HaKJIOH BBIXOJHBIX (KOJJIEKTOPHBIX) XapaKTepUCTUK B cxeme OO Oosnblile, 4em
B cxeme OB?
[ToueMy BBIXOJHBIE XapaKTepUCTHKU B cxeme OO BBIXOAAT, MPUOIM3UTENBHO, U3

30 Havaja KoopauHaT, a B cxeme OB 3axomar B 00JacTh OTPHUIIATEIBHBIX 3HAYCHHM
KOJUJIEKTOPHOTO HAMPSHKEHUS?

31 [Touemy BXOmHBIE XapakTepUCTUKHA B cxeme Ob BBIXOIAT W3 Hadana KOOpJIMHAT, a B
cxeme OD 3axomT 3a och adcicc?

32 Kak cBsi3anbl ko unmeHTs! nepenayn Toka B cxeme Ob u 09?

33 KakoB (hu3ndeckuii CMbICT Kax10ro u3 h- mapamerpos TpaH3ucTopa?

34 Kaxkast u3 cxeM BKJIIOUEHUS TPAH3UCTOPA UMEET HauOOJIbIIIEE YCHICHHE 110 MOIITHOCTH?

35 ITo KkaKo#f IpUIHHE CONPOTHBICHHE 3aIEPTOr0 KOJIEKTOPHOro nepexoza I ;) B cxeme
Ob Ooxrbire, uem B cxeme OD?

36 HanucaTh OCHOBHBIE YCIIOBHMS HMHIXKEKIUH, 3KCTPAKIMHM B MaJIOM pEeKOMOWHAIMU JUIs
TpaH3ucTopa P-N-p u N-P-N CTPYKTYP.

37 Kakoli TOk TeueT B BbIBOJIE KOJUIEKTOPA B PEKUME OTCEUKH?

38 | Uem ompenensiercs TeMIepaTypHasi HECTaOMIIBHOCTh KOJUIEKTOPHOTO ToKa?

39 HazoBute n oxapakTepu3yiiTe OCHOBHBIE CXEMbI ITUTAHUS OHITOJIIPHBIX TPAH3HCTOPOB
OT OJTHOI'O UCTOYHHKA.
Kakue npuOopbl OTHOCATCS K Kjaccy MpUOOPOB C IMOJIEBBIM (IOTEHIIMAIBHBIM)

40 | ynpaBnenueM? B dyeM HX mpeuMyIiecTBO Imepe] OUIMONSPHBIMU TPaH3UCTOPAMH,
YIIPaBJISIEMbIMUA TOKOM?

a1 Kak ycTpoeH 1nosieBoil TpaH3MCTOp C YIPaBISIOLUIM P-N TIepexoa0M (YHUTPOH) U KaKyto
poJIb B HEM UTrpaet P-n nepexon?

42 Kak ocymiecTBiisieTcst MOAYIISLUS IUPUHBI KaHana?

43 Kak 00bsicHuTb OrpaHndeHne pocra Toka | mpu pocre Hanpsoxenuns U ?

44 N300pa3ute CTOKOBBIE M CTOKO-3aTBOPHBIE XapaKTEPUCTUKU YHHUTpoHa. IloscHute
MIPOMCXOXKICHUE Pa3IMIHBIX 00JacTel U3 HUX.

45 TTosicHUTE CMBICIT HANPSDKEHUH HACHILEHNs W 0TcedkH Toka | . Kak oHu cBsizaHbI?

16 Kak ompepensitorcs  ocHOBHble — Au(QepeHIHanbHble  MapaMeTpbl  MOJEBBIX
TPaH3UCTOPOB?

47 Uro Ttakoe temmneparypHo-ctaOuibHas Touka (TCT)? B uem e€ mnpakruueckas

LHEHHOCTH?




CopepxaHue BOIIPOCOB

n/m

48 N300pa3ute SKBUBAIEHTHBIE CXEMBI TI0JIEBOI0 TPAH3UCTOPA AJIS IUANa30HOB BBICOKUX U
HU3KHUX 4acToT.

49 N300pa3ute NpoCTeHIyI0 CXEMY YCUIIUTENS Ha OJEBOM TPAH3UCTOPE C YNPABIIAIOLIIM
p-N nepexoaoM.

50 N3 kakux cooOpaxeHuid BbIOMparoT anemeHThl Ry 1 C,;, B LleNM MCTOKa YHUTPOHA?
Kakue ¢pynkuuu Beimosnusier 3ta RC-nens?

51 Yro Takoe TPaH3UCTOP C U30JIMPOBAHHBIM 3aTBOPOM U B YEM €r0 OCHOBHOE OTJIMYME OT
MOJICBOT'O TPAH3UCTOPA C YIPABJISIIOIIUM p-N IEPEeX0A0M M OHITOISIPHOTO TpaH3UCTOpa?

52 T"ITO 03HAYyaroT } TepM'I'/IHBI "oOorameHue  kaHana"', "oOegHeHue — KaHaja",

WHAYLUMPOBAaHHbIN KaHa"?

53 Kakumu Bo3moxkHOCTsIMH obOnamaer MJIII-TpaH3uCTOp CO BCTPOCHHBIM KaHAJIOM?
M300pa3ute ero BoiabT-aMIEepHbIE XapAKTEPUCTUKU.

54 ITosicaure npunnmn aeiictsus M/II-cTpykTypsl ¢ MHAYIHPOBAaHHBIM KaHaioM. Kak B
HOJYIPOBOJIHUKE P-THUIIA CO3/1aTh JIEKTPOHHBINA KaHa1?

55 Kakoli BUJ1 UMEIOT BOJIbT-aMIIEPHbIE XapAKTEPUCTUKHU TPAH3UCTOPA ¢ MHAYLUPOBAHHBIM
KaHaJIOM?

56 Kak mo I'OCTy o06o3HauaroTcsi TOJeBbIe TpaH3UCTOPHI? Kak 1mo mx 0003HAUYCHUIO
y3HaTh THI KaHaia?

57 | Yro Takoe TUpHCTOp M YeM 00yCIIOBJIeHa BhICOKas 3(hPeKTHBHOCTD ero paboTsl?

58 [TosicHuTe CymHOCTH B3aMMOJEHCTBHUA TpexX p—N U N-P IEpexoA0B B TUPUCTOPHOMH
CTPYKTYpE.

59 N300pa3ure BONBT-aMIEPHYI0 XapaKTEPUCTUKY JHUOJHOTO THUPHUCTOpPA U TOSCHUTE
IPOMCXOXKAECHUE KaKJOr0 U3 €€ yYacTKOB.

60 Uro Takoe TOK BKIIOYEHMS |g;, TOK BBIKITIOUEHUS lg; U TOK YIIPABICHUS CHPSIMIICHUS
Iy cnp?

61 KakoBa BeTM4uMHA OCTaTOUYHOTO HANPSKEHUS! Ha BKIFOYEHHOM THUPUCTOpE?

62 Kakoe cMelienne UMEIoT epexo/ibl THPUCTOPA B BBIKJIIFOUEHHOM COCTOSIHUU?

63 | Kakoe cmenieHre UMEIOT Mepexo bl THPHCTOPA BO BKIFOYEHHOM COCTOSTHUN?

64 Kak 00bsicHUTB TIepexos P-N-P-N CTPYKTYpHI B PEKUME HACBIIIEHUS TIPU TEPEKITIOUECHUH
Ha 00JbII0M TOK?

65 Ha3zoBuTe 1 OsICHUTE OCHOBHBIE NapaMeTpbl AMHUCTOpA?

66 [Toyuemy TpHOJHBIN THPUCTOP HA3BIBACTCS YIPABIIIEMBIM NIEPEKIIOUATENIEM TOKa?

67 IosicauTe MPUYKMHBI BO3JIEHCTBUS MIPAMOro 0a30BOro TOKa yrpasieHus Iy Ha mponece
BKJIIOYEHHUS] TUPUCTOpa?

68 Kak MOXHO BBIKIIOUHMTH BKJIFOUEHHBIN THpHcTOp? Kakoi crnocod BBIKIIOUEHUS
CUMTAETCs HAWIy4IluMm?

69 | Yro Takoe mycKoBasi XapaKTEPUCTHKA THPUCTOpA?

70 Yro Takoe cumucTop?

71 KaxoB nopsiiok BpeMeHH BKITIOUEHUS {4y, ¥ BBIKIIFOUEHHUS L4y, TUPHCTOPA?

72 J71s1 9ero Bo BHENIHIOKO 1I€TIh TUPUCTOPHON CXEMBI 00513aT€ITbHO BKIIFOYAETCS PE3UCTOP?

73 Kakoil nops 1ok ko duuneHTa ycuaeHus ToKa J1Jisl TPUOIHOTO THpUCTOopa?

74 C ueM cBsi3aHBl TPYOHOCTH TPU BBIKIOYEHUH THUPHUCTOpPA IO YIPaBIISIOMIEMY
AIEKTPOy?

75 Kak ycTpoeH u paboTaeT NoJHOCTBIO yIpaBisieMbl (JIByXonepalnoOHHbIH) TUPUCTOP?

76 Kak o 'OCTy 0603Ha4aroTcsi Ha CXeMax U MapKUPYIOTCSI THPUCTOPBI PA3HBIX THIIOB?

77 Urto Takoe BHyTpeHHUH HoTOodPdherT?

78 Yro Takoe HHTErpajbHas U yAeJIbHasi YyBCTBUTENIBHOCTh (hoTonpudopa?

79 Yro Takoe BOJIbT-aMIIEpHAas M CBETOBas XapaKTepUCTUKU (oTompubopa M KakuMm
00pa3oM 10 HUM MOXHO ONPEAEIUTh HHTETPAIbHYIO YYBCTBUTEIILHOCTH?

80 Kak ycTpoeH ¥ KakMMHU CBOMCTBAMHU U XapaKTepUCTUKaMU 0bJaiaeT potopesucrop?

81 Yto Takoe HOTOIMON M B KAKUX pekUMaxX OH MOXKeT paboTarh?




ConeprxaHiie BOIIPOCOB
n/n Acp P

82 Kaknum MoxeT ObITh TprMeHeHHE (hOTOBEHTHIIHHOTO pexxuMa paboTsl potoanona?

83 Urto Takoe GOTOTPAH3UCTOP U YeM OH OTIMYACTCS 1O MPHUHIIUITY TEHCTBUS OT OOBIYHOTO
OUTIOJIIPHOTO TpPaH3UCTOpa?

84 Hapucyiite npocreiinnyro cxeMmy (GoTopene v NOSICHUTE MPUHIINIT €r0 ACHCTBHS.

85 UTo Takoe CBETOBOI MOTOK M OCBEIIEHHOCTH? B Kakux eMHUIIaX OHU U3MEPSIOTCS?

5.2. [lepeyeHb TeM KypPCOBBIX IPOEKTOB, KypPCOBBIX padoT,
HX KpaTKoe coJep:KaHue H 00beM

KypcoBoil mpoeKT sBIsSeTCss caMOCTOSITENIbHON pabOTON CTyJeHTa U UMEET CBOEH
LEJbI0 3aKpenuThb M YIIyOUTh 3HAHMS, IIOJYYEHHbIE IMPU H3YYEHHHM JITAHHOU
JUCLUIUIVHBI.

B 3agaHuu Ha KypCcOBOM NPOEKT YKAa3bIBAE€TCA TEMa IPOEKTa, TEXHUYECKOE
3a/laHde, BKJIOHarollee B ce0s coaepkaHue padOTbl U HCXOAHBIE JAaHHBIE IS
MIPOEKTUPOBaHUS, O0BEM paOOThHI, PEKOMEHAYEMYIO JIUTEPATypy U MOCOOMS, CPOKHU
BBINIOJIHEHHUS TIPOEKTA MO rpauKy.

Pe3ynbrarthl KypcoBOTO MpPOEKTHPOBAHMS JOJDKHBI OBITH OGOpPMIIEHBI B BHJE
pacu€THO-MOSICHUTENLHON 3anmucku U rpaduyeckoil yactu. IlpumepHblii 00BEM
pacuérHo-nosichuTenpHo  3amucku  30-40 cTpaHMll MaIIMHONUCHOTO  TEKCTa.
I'paduueckas yacTp mNpoekTa JOHKHA OBITh BBINOJHEHA B COOTBETCTBUU CO
cTta”aapramu, nu3noxeHusiMu B ECK/I.

Ha BbIITONTHEHME KypCOBOTO IPOEKTa MPEAYCMOTPEHO 51 Hac camMOCTOATENbHOU
paboTHI CTyACHTA.

ConepkaHueM KypCOBOTO IIPOCKTa SBJSETCS BBIOOP DSJEMEHTHOM Oasbl s
YCHJIMTEIIbHO-TIPe00pa3oBaTEILHOTO yCTpOMCTBA POOOTOTEXHUYECKOM WIH
MEXATPOHHON CUCTEMBI.

6. OCHOBHASA U 1OINIOJTHUTEJIBHAS IMTEPATYPA

6.1. IlepeyeHb OCHOBHOI JIMTEPATYPbI

1. Bemwuko, J{.B. IloxympoBogHHKOBBIE MPUOOPHI M yCTpOMCTBA: Yuebd. mocodue. /
J1.B. Benuuxko, B.I'. Py6anos. — bearopoa: [lonuteppa, 2006. — 184 c.

2. Jlaunn, B.M.  Onextponuka: VYue0. mocodbue. — 4-¢ wuza. / B.W. Jlauumn,
H.C. CaBénoB. — PoctoB w/JI: dennkc, 2004. — 576 c.

3. Ilepurun, B.T. OcHOBBI paguodJeKTPOHUKNA M CXEMOTEXHHUKHU: Yueb. mocodue 1mo
KypcoBomy mpoektupoBanuio / B.T. [lepmun.— Mu.: M3a-so BI'YUP, 2004. —116
c.

4. TlacweiakoB, B.B. ITomynpoBoaHukoBbie TpuOOpH: YUeOHUK IJis BY30B. — 5-€ U31.,
ucnpasi. / B.B. Ilaceiakos, JI.LK. Yupkun. — CI16.: Jlans, 2001. — 480 c.



5. barymes, B.A. DnektpoHHbie npuOopsl: YueOHUK /i By30B / B.A. barymieB. —
M.: Bricmas mxkoua, 1980. — 383 c.

6.2. [lepeyeHb A1ONOJIHUTEIbHOM JUTEPATYPHI

1. IlpsauumankoB, B.A. DOnexktpoHuka (Kypc Aekmuii): Y4eOHUK 17 BY30B /
B.A. [lpsuumaukos. - CI16.: Kopona mpunt, 1998. — 399 c.

2. I'yceB, B.I'. Dnexrponuka: YueOHUK IJIs1 BYy30B — 2-€ M37., mepepad. u
non./ B.I'. TI'yces, FO.M. I'yceB. — M.: Bricias mikona, 1991. — 622 c.
3. Urymuos, J[.B. TlomynpoBoaHHKOBBIC YCTPOMCTBA HETIPEPBIBHOTO

nevictus / /.B. Urymnuos, I'.I1. Koctronuna. — M.: Paguo u cBsi3b, 1990. —
256 c.

4. Xepe6roB, N.II. OCHOBBI 2JIEKTPOHWUKH. — 5-€ W3M., Tiepepad. U JOIL. /
W.IT1. XKepeobuios. — JI.: Dueproaromuznar, 1990. — 352 c.

5. Tankun, B.M. TlpombinuienHas siexkTponuka: Yueb. mocooue/ B.U. INankun. —
MH.: Beimn. mik., 1989. — 336 c.

6. DnekTpoHHble npubopel: YueOHuk g1 By3oB / B.H. dymun, H.A. ABsaes,
B.II. lemun u np.; mox pen. I'.I'. Ilumkuna. — M.: DHeproarommusnar, 1989. —
495 c.

. lllypenkos, B.B. ®u3uka KOHTaKTHBIX siBJIeHUN: Yueb. nocodue / B.B. lllypenkos,
B.B. beknemumie, A.M. Kopurynos. — M.: U3n-so MU®H, 1988. — 80 c.

8. JleBunireiin, M.E. bapeepsl (OT kpuctaiia 0 WHTErpalibHOM cXembl) /

M.E. Jlepuniireiin, I'.C. Cumun. — M.: Hayka, 1987. — 320 c.
9. MunbkeBuu, E.A. MeTtonnueckue ykazanusi K JabOpaTOpHBIM paboTaMm IO Kypcy
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“ITpombinuienHass anektponuka”. 4.1, 2/ Cocr.: E.A. MunbskeBuu, A.B.
benoycos. — benropoa: U3n-so bTHUCM, 1986.

10. OCHOBBI MPOMBIIIJIEHHON ANEKTPOHUKHU: YueOHuK ais By3oB / B.I'. I'epacumos,
O.M. KusmpkoB, A.E. Kpacnononsckuii,B.B. CyxopykoB; 1oj  pen.
B.I'. I'epacumoBa. — M.: Beicmas mikosa, 1986. — 336 c.

11. Manaes, E.1 . OcHOBBI pagnodaeKTpoHUKH: Yuel. mocodbue. — 2-¢ u3a., nepepao.
u gom. / E.M. Manaes. — M.: Paguo u cBsa3p, 1985. — 504 c.

12. 3abpomun, FO.C. IIpomplnuieHHas 3JEKTPOHHMKA: YUEOHUK ISl BY30B /
10.C. 3a6poaun. — M.: Beicmas mikona, 1982. — 496 c.

13. [Manumona, K.B. ®usnka momynpoBOAHUKOB: Y4eOHUK A BY30B. — 2-€ W3.,
nepepad. u pom. / K.B. [llanumosa. — M.: Dueprus, 1976. — 416 c.
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A.JL bynbués, [1.LM. JIamun. — MH.: benapycs, 1994. — 347 c.
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A.B. I'onomenosa. — M.: Panno u cBs3b, 1994, — 384 c.
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4. TOCT 22622 — 77. MaTtepuaisl MOJIYIIPOBOJHUKOBBIE. TEPMUHBI U ONpPEACICHUS
OCHOBHBIX JIEKTPOPU3UUECKUX [TapaMEeTPOB.

5.TOCT 15133 — 77 (CT C3B 2767 - 80). IIpuGops! moynpoBOIHUKOBBIE. TepMUHBI
U OTIPEJICIICHHUSI.

6. TOCT 2730 — 73 (CT COBB 661 - 77). Enunas cucreMa KOHCTPYKTOPCKOU
nokyMeHTtaruu. OO003HaueHUs yCIOBHBIE Trpaduueckue B cxemax. [IpuOopsl
MOJIyIIPOBOJHUKOBBIE.

7. TOCT 18472 — 82 (CT COB 1818 - 79). Ilpubopsl MNOIYyNpOBOAHUKOBBIE.
OCHOBHBIE pa3MepBI.

8. TOCT 19613 — 80. CtonObl U OJIOKU BBIIPSIMUTEIBHBIE MOJTYNPOBOTHUKOBBIE.
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MOJIyIPOBOJHUKOBbIE. TepMUHBI, omnpeneneHuss U OyKBEHHbIE O0O3HAUEHUS
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ornpeneneHus U OyKBeHHbIE 0003HAYEHMSI TapaMETPOB.

11. TOCT 20332 — 84 (CT C3B 1125 - 78). Tupuctopsl. TepMuHbl, onpeaeacHus 1
OYKBEHHBIC 0003HAUCHHUS TTapaMETPOB.

12. TOCT 19095 — 73 (CT C9B 2771 - 80). TpaH3uctopsl NoJ€BbIE. DIEKTPUUECKHE
napameTpbl. TepMHHBI, onpeeneHust 1 OyKBEHHbIE 0003HAUYECHHS.

13. TOCT 21934 — 83. IIpuéMHHMKH W3Iy4YEHUS IOJYIPOBOJIHUKOBBIE
(boTOo3NEKTpUUECKUE U yCcTpoiicTBa (hoTonpuéMHBIE. TepMUHBI U ONIPEACIICHHUS.

14. TOCT 22274 — 80 (CT C3B 3787 - 82). WUznyuarenu moOIynpOBOJIHUKOBBIE.
Tepmunsl, onpenenenns 1 OyKBeHHbIE 0003HAUYEHUS TapaMETPOB.

15. TOCT 18577 — 80. YcTpoicTBa TEPMOIIECKTPUUECKUE MMOTYNPOBOJIHUKOBBIE.
TepMuUHBI U ONIpENEITICHHUS.

7. MATEPUAJIBHO-TEXHUYECKOE U UH®OPMAIIMOHHOE
OBECIIEYEHUE
* DIIEKTPOHHOE YueOHOE IT0CO0uE:

Bemnuko, /[.B. ®usnyeckue OCHOBBI AIEKTPOHUKH [DIEKTPOHHBIM pecypcl:
AMEeKTPOH. yueb. mocobue ¢ rpudom YMO / JI.B. Benuuko, B.I'. Py6anos. — benropon,
2006. — Jlerr. B ®I'YII HTL «Uudopmpeructp» 02.08.06, Ne0320601177. — Pexxum
noctyna: http://foe.bstu.ru
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° ﬂI/Iagl}I/IHLM:

DnekTpoHHO-IbIpouHbii niepexoa. Cryaus «duadunbm»y, 1978 r. 50 xanpos.
ABTOp K.ILH., goi. N.I'. Mopo30Ba; KOHCYJbTaHT 1.T.H., pod. 1.d. HukonaeBckuid. —
(Oumdposan B 2006 r.; pazmep 54.5 Mb, popmat *.jpg).

* BuneodhiapMel:

1. IonynpoBoguuku. Kunoctynus «llentpHayudunibm». UEpHO-Oenblii (HUIbM,
1978 r. 20 muH. ABTOpHI crieHapus — K.(.-M.H. A.{l. llyneman, k.¢.-m.H. B.K. KoOpuH;
KOHCYNIbTaHThl — 1.¢.-M.H. A.M. Koran, n.¢.-m.H. b.M. OpnoB. — (OuudpoBan B
2005r.; pasmep 7.0 Mb, popmar *.rm).

2. ®oroaddexr. Kunocrynusa «Jlennayubunsm». LsetHoit ¢unsm, 1977 1. 20
MuH. ABTOp cueHapusi b. ManumeBckuil; koHcynbTanTel — b. OpiioB, A. CMUPHOB. —
(Oumdposan B 2005 r.; pazmep 7.1 Mb, dopmart *.rm).

3. @wusnyeckre OCHOBBI MOJYIPOBOJHUKOBBIX MpUOOpoB. CBepasioBCcKas

kuHoctyausi, 1971 r. 40 mun. ABtop cueHapusa B. Jlynun. Koncynbrantel — B. JIémuH,
W. Tpaxtenbepr. — (Ouudpoan B 2006 r.; pazmep 570 Mb, hopmat *.avi).

JlabopaTopHble paOOTBl MNPOBOASATCS B CHELUATM3UPOBAHHOW JlabopaTopuu
TexHuueckoit anektponuku MK210. JIns npoBenenust GpoOHTAIBHBIX padOT Ha KakJA0M
7a00paTOPHOM CTOJIE UMEETCSA CIIEyIolee 000pyI0BAHUE:

1. TenepaTop curHaiaoB Hu3ko4acToTHBIN ['3-112/1,
[Hudposoit ocuumnorpag GDS-71042,
Amnanorosslil n1Byxiy4yeBoit ocimumiorpad GOS-620FG,
BonsT™meTp yHuBepcansHblil g poBoi B7-22A,
BonsT™meTp yHuBepcanbHblii B7-26,
MynwsTumetp mdpooit cepun UT-30,

MynwsTumetp mudponoit cepun UT-70C,
VYHuBepcanbHas 1abopatopHas maHesnb HacToybHOro tumna YJIII-1 co cMmeHHbIMU

N kA W

OKOJISIMU,
9. VYHuBepcanbHBbIi 1abopaTOpHBIN cTeH ] HAacTOIbHOTO THHa JIOD1A co cMeHHbIMU
OJI0KaMH.
10.U3mepurens L,C,R ynuBepcanshbiil E7-11.

[Ipu yreHnn nekuui, B ayautopur M323, npuMEHAIOTCA NHTEPAKTUBHbBIC
cpeacTBa 00yUYeHHUs:
1. WurepaktuBHas gocka Hitachi Starboard ,
2. Tlpoextop Hitachi CP-A100,
3. IMakeT npukiIagHOTrO MporpaMMHoro odecneuenus Starboard Software,
4. HoytOyk Asus X58CSeries.



8. YTBEPKJIEHUE PABOYEN ITPOT'PAMMBI

VTBepxkieHre paboueii IporpaMMbl 6€3 U3MEHEHHUH
PaGouas mporpaMma 0e3 u3MeHeHUH yTBepxkaeHa Ha 2016/2017 y4ebnbli rof.

IIpotoxon Ne /) 3acenanus kadeapsl ot « 76 » 05 20/ér.
o g = 7:/ #7
3aBemyromuii kadenpoi EoA Ay e Py6Ganos B.I'.
noanucs, PO
, é? /) ﬁ
JlupeKkTop HHCTUTYTA A ] Benoycos A.B.
(O

noamuck, PO



8. YTBEPJKJIEHUE PABOUYEN ITIPOI'PAMMBI

VTBepikeHue paboyuet mporpaMMbl 63 U3MEHEHNH
PaGouast mporpamma Ge3 u3meHeHwuii yrBeprkaeHa Ha 2017/2018 y4eOHbI#A Tox.
[porokon Ne /1 3acegaHust KaQeapsl OT « 74 »_ 05 204,

3aBemyrommii kadeapoit —2= Py6anos B.T".

noamuck, PO

) /2
JlupexTop HHCTUTYTa @/) (3 Benoycos A.B.
(// noanucs, U0




8. YTBEP)KJIEHUE PABOYEN NPOT'PAMMBI

VYTBepxkIeHre pabodei mporpaMMsl 6€3 H3MEHEHMUI
PaGouas mporpaMma 6e3 M3MeHeHUH yTBeprkaeHa Ha 2018/2019 y4elOHsIil rox.
[Tporokon Ne 4% 3acemanus kadeapsl or « o7 »_ I6 20-¢8r.

o
3aBemyronuit kadeapoi e s Py6anos B.I'.

noamuck, PO

/ > ’\ ” L
JlupeKkTop UHCTUTYTA '@\,‘l /’\ benoycos A.B.
(Aounucs, DHO




8. YTBEP)KJIEHUE PABOUYEU TPOT'PAMMBbBI

YTBep)aeHue padouel mporpaMMel 0e3 N3MeHEHUH
Pabouas nporpamma 6e3 nu3MeHeHun yrepxkaeHa Ha 2019/2020yueOHbBIH TO/I.

[IpoTokom Ne {2 3aceaHus Kaheapbl OT « [ »  O5 2018 T
- ?; —
3aBenyromui kadenpoi P -~

noanuch, ®HUO

JAUpekTop HHCTUTYTA <

ITOJIITHCE,




8. YTBEPXKAEHUE PABOYEN MPOT'PAMMOBI

YreepikaeHue paboueii mporpaMMel 6€3 H3MeHeHH
Pabouast mporpamma 6e3 mamenenuii yreepikaena na 2020/2021 yueGHbIii ro.
[Ipotokon No 40 3ace/laHus KaQeaphl 0T « 28 » 05 2020r.

/[ ——
___,-——"’"—"T:_’:';,’{"]_; e

3apenyromuii Kadeapoi

noanue,, ®HUO

JupexTop HHCTHTYTA %'—

//).[U‘MCI:, DOHO



