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1. IVIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUSA 110 JNCHUIIVIMHE

DopmupyeMble KOMIETEHITNH

Ne ‘ Kox kommerenmnnu ‘ Kommerenmus

TpeGoBaHus K pe3ysibTaraM 00ydeHHS

Ipodeccnonanbubie

1 IK-1
CrocoOHOCTh BBITIONHSATH
OKCIIEPUMEHTHI Ha
JIEHCTBYIOMUX 00BEKTAX TI0
3aJJaHHBIM METOJIMKAM U
00pabaTbIBaTh Pe3ysIbTAThI
C IPUMECHEHUEM
COBpPEMEHHBIX
UH(POPMAIIMOHHBIX
TEXHOJIOTUH M TEXHHYECKUX
Cpe/CTB

B pe3ynbrare 0CBOCHUSI TUCIUTITAHBI
00y4arOIIMIiCs TOTKEH

3HaTh: NPUHIHUITBI QYHKIIMOHHUPOBAHUS,
OCHOBHBIE ITAPAMETPhI U XapaKTECPUCTHKH,
yCJIOBHBIE rpaduueckre 0003HAYCHHSI
COBPEMEHHBIX AJIEKTPOHHBIX MPHOOPOB.
YMeTh: IPUMEHATh TECOPETUICCKHE 3HAHUS [IPH
PEIICHUH PAKTHYECKUX 3314 B ITPOLIECCe
Pa3pabOTKU CUCTEM YIIPABIICHHSI.

Baanersb: Gpu3MKO-MaTEMaTHYCCKUM ariapaToM
HEOOXOJMMBIM JIJIsl OITUCAHHUS TIPOIIECCOB,
IIPOUCXO/SIIUX B 3JIEKTPOHHBIX ITPUOOpax.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
NPOI'PAMMBbI

Coz[epn(aHHe AUCHUIIIMHBI OCHOBBIBACTCS W ABJIACTCA JIOTHYCCKUM IIPOJOJIKCHHUCM

CIEAYIOIIUX TUCITUTUINH:

Ne HaumeHnoBanue qUCHUIUIMHBL (MOJTYIIS)

1 ®dusnka (EKTPUIECTBO U MArHETU3M, TEOPUsI TBEPIOTO TeJa)
2 Maremaruka (nuddepeHuanbHOe U HHTETPATbHOE UCYUCIICHHE)
3 Xumust (Teopust BaJICHTHBIX CBSI3€H, 30HHAS TEOPHUS KPHCTAILIIOB)

Coz[epH(aHHe JUCHUILIMHBL ~ CIIYJKHUT OCHOBOH L HU3YUYCHHUA  CIICAYIOIIHUX

AUCHHUITIINH:
Ne HaumeHnoBaHue qUCHUIUIMHBL (MOJTYJIS)
1 DJIeKTPOHHBIE YCTPOHCTBA MEXAaTPOHHBIX U POOOTOTEXHHUUECKUX CUCTEM
2 TexHU4eCcKue CpeicTBa CUCTEM YIIpaBJIeHUs poOOTOB
3 MUKpOKOHTPOJUIEPHI B POOOTOTEXHUYECKUX CUCTEMAX




3. OFBEM JUCIIIIJINHbI

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

. Bcero | 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
1a00paTOpHbIE 17 17
MIPAKTHYECKHE 17 17

CamocrosiTesibHas padora 112 112
CTY/IEeHTOB
®DopmMa MPOMeKYTOUHAS
arrecranus 9K3aMEH | DK3aMeH
(3auer, IK3aMeH)

4. COAEP) KAHUE JUCHHUIIJINHBI
4.1 HamMeHOBaHUE TeM, HX COep:KaHue U 00beM

Kypc2 Cemectp 3

OO0beM Ha TeMaTHYeCKUH pa3zien 1o BUaaM
Harpy3Kk# yueOHOH HarpysKu, Jac

No HaumenoBanue pasnena
i (KpaTKOE CoepIKaHHe) [Ipaktuue | Jlabopatop | CamocTtos
Jlexuun CKHe HbIE TeIbHas
3aHATHUS 3aHATHUS pabora
1 2 3 4 5 6
1. BBenenue
(HaMEeHOBaHWE TEMATHUYECKOTO pa3jiena)
[Ipeamer, mpobmemMbl W  3amaydl  Kypca.
1 Ucropuueckuit  skckypc. OCHOBHBIE TMOHATHS U 2 4
OINpEaACIICHUS
NTOI'O 2 4
2. IIpyHUMIIBLI 30HHON TEOPHH TBEPIOIO TeJa
(HaI/IMeHOBaHI/IC TEMATHYECCKOTI'O pa3;[ena)
1 OOpa3oBaHue HHEPreTUYCCKUX 30H. DHEPreTUUCCKHE 2 4
AuarpamMmbl TBEPABIX TCJI
NTOI'O 2 4
3. DJIeKTPONPOBOJAHOCTD MOJYIPOBOJIHUKOB
(HaI/IMCHOBaHI/Ie TEMATHYCCKOI'O pa3)16na)
CaoiicTBa MOJYIPOBOJHUKOB, BBIACIAIONINE WX B
ocoOblii  kmacc. CTpykTypa MOJIYIPOBOJIHUKOB
(TIpoCcTpaHCTBEHHOE W TJIOCKOCTHOE M300paKeHne
1 KPUCTAJUIMYECKOU PEIIETKY). ITonBrkHBIE 5 4
HOCHUTENH 3apsa B TTOJTYTTPOBOTHUKAX
(a71eKTpOHHas u JBIPOYHAS
AIIEKTPOIPOBOANMOCT ). PaBHOBecHas

KOHIOCHTpaluA HOCHUTEIeH 3apsga B COOCTBEHHOM




/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

II0JIYTIPOBOJTHUKE

[Ipumecu B  MOJYNPOBOAHHMKAX (IOHOPHBIE U
aKienTopHeie). [IpuMecHbIC  MONYIPOBOIHUKH
(MOAYIpPOBOAHUKK  N-TUMA,  MOJYIMPOBOIHUKHU
p-tumna). Komnencauus npumecu. TemmneparypHas
3aBUCUMOCTh KOHLEHTpPALMK HOCUTENEH 3apsia B
IIPUMECHOM ITOJTYIIPOBOTHUKE

Bpewmst xu3HuM HEpaBHOBECHBIX HOCUTEIICH 3apsija.
Buner pexomOunanuyu. MexaHU3Mbl T€HEpalud U
pekoMOWHanuKu Tap HocutTened 3apsaa. Craaun
PEKOMOMHALINY Yepe3 JOBYIIKH

NTOI'O

6

12

4. JIByokeHHe HOCUTEeJeH 3apaaa

(HaI/IMeHOBaHI/Ie TEMATHYCCKOTI'O pa3z[ena)

Huddy3usa. [peiid. dudbdysuonnas mouHa.
[ToBMKHOCTH HOCUTEIICH 3apsiaa

2

NTOI'O

2

5. DJIeKTPOHHO-ABIPOYHbIN U METAJLI0-I10JIYIIPOBO

JTHUKOBLINM IEpPeXO0abl

(HaI/IMeHOBaHI/Ie TEMAaTH4

C€CKOro pa3z[ena)

CtpykTypa M HOpHUHLHMII JEHUCTBUS 3JIEKTPOHHO-
JBIPOYHOTO nepexoaa. DHepreTuyeckast
adarpamma  pP-n—mepexona. IToTennuanbpHEIN
O6aprep p-n—nepexoxa. Ilpsmoe cmemenue p-n—
nepexona. HMmxexkuumsa. llpsmas BeTBb BOJIBT-
amriepHol  xapaktepuctukun  (BAX) p-n—
nepexoma. OOpaTHOe cMemeHHe pP-N-Tiepexoja.
Okcerpakuuda. Cocrapistomue 0oOpaTHOroO TOKa
p-n—miepexona (MexaHu3M oOpa3oBaHUs
TEIUIOBOTO  TOKAa  HACBHIIIEHUSA,  MEXaHU3M
oOpa3oBaHMsl TOKa TepMoreHepauuu). OOpaTHas
BETBb BOJIBT-AMIIEPHOW XapaKTEPUCTUKU P-N—
nepexona. JluddepeHunanbHoe CONPOTUBICHUE
p-n—nepexona. BosipT-amnepHas xapakTepUCTHKA
peasibHOTO  P-Nn—Tiepexoxa. Monenu  BOJIBT-
aMIIepHON  XapakTepUCTHKM. EMmkoctH — p-N—
nepexona (OapbepHas, nuddysuonHas). BoabT-
dapaagHble  XapakTepUCTUKM  OapbepHOM U
1 dy3noHHON €MKOCTeN p-n—Tiepexona.
YacToTHBIE  XapaKTEpUCTUKH  OapbepHON U
b dy3noHHON €MKOCTe! p-n—Tiepexona.
DKBUBAJICHTHBIE CXeMbl P-N-tiepexoaa. lIpobou
p-n—nepexona (J1aBUHHBIH, TYHHEJbHBIM,
terioBol). IlepexomHele mpoueccel B pP-N—
nepexoyax (mpu OONbIINX HANPSHKEHUSX U TOKaX,
IIPYU MAJIBIX HANPSDKEHUSIX U TOKaX)

18

MerTano-nonynpoBOIHUKOBbBIE TePEXO/IbI.
ITepexon c¢ Oaprepom IllorTku. Omudeckwmii
KOHTAaKT

NTOI'O

24




/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

6. [1o1ynIpoOBOAHUKOBLIE IPUOOPLI

(HaMEHOBaHUE TEMAaTUYECKOTO pa3Jerna)

Knaccudukanms IIUOOB. [Ipumenenue
BBITIPSIMUTEIBHBIX JIOJIOB B cxeMax
OJTHOTIOJTYTIEPHOTHOTO BBITIPSIMUTEIIS u
AMIUTUTYTHOTO  OTPAaHUYMUTENS]  HANpPSHKCHUS.
Bapuxkansbi. [Ipumenenue BapuKama A
HaCTPOUKHU K0J1e0aTeIIbHOTO KOHTYpA.
Crabunutponsl. [IpuMeHeHre cTaOUIUTpOHA IS
CTaOMIIM3auN IMOCTOSHHOT'O HaIPSKEHUSL.
TepmokoMIIEeHCUPOBaHHBIC CTaOMIIMTPOHBI.
Crabucropsl. IMmynbCHBIE THOIBI

16

bunonspusie tpansuctopsl (bnT). Ctpykrypa u
YCIIOBHOE rpadudeckoe 0003Ha4YeHNE
OUIOJSIPHBIX TPAaH3UCTOPOB. Pexumbl pPabOTHI
OUITOJISIPHBIX TPaH3UCTOPOB. VYcenosus
B3aMMOJICHCTBUS P-N—-TIEPEX0I0B B OHMOJISPHBIX
TpaH3ucropax. [IpuHIMT AeWCTBUS OUIOISIPHBIX
TPaH3UCTOPOB. Pacnipenenenne  TOKOB B
ouronsipaoM Tpansucrope. COOTHOIICHUE MEXKIY
TOKAMH B OUIOISIPHOM TPaH3HUCTOPE.
3aBUCHMOCTh KOX(PUIIMEHTA Tepeladyl TOKa OT
Toka oHmurrepa. lloTeHumanbHas auarpamma
OWIIONIIPHBIX ~ TPaH3UCTOpOB.  PacmpenencHue
KOHIICHTpAlluM HEOCHOBHBIX HOCUTEJEH 3apsija B
6aze. Moaymsiust TommuHbl 6a3bl (3hdexT Dpiu,
spdexr Kupka). OCHOBHBIE CXEMBI BKIIOYEHUS
OUIOJISIPHOTO TpaH3HUCTOpA. Omnpenenenue
pexxuma  paboThl  OMIIONIIPHOTO  TPAaH3UCTOpA.
CraTudeckue BOJbT-aMIIEpPHbIE XapaKTEPUCTUKU
OUIONIIPHBIX TPAH3UCTOPOB. JlMHaMukKa paboOTHI
ounonsipHoro  TpaHsucropa. CpaBHUTEIbHBIN
aHaJIN3 yCWIMTEJIBHBIX KacKaJoB Ha OCHOBE
OUIOJISIPHBIX TPaH3UCTOPOB. YacTOTHBIE CBOMCTBA
OUITOJIAPHBIX TPaH3UCTOPOB. Hlymbl B
OUIOISPHBIX TpaH3UCTOpax. [IpoGou
OUITIOJIIPHBIX TPAH3UCTOPOB

18

Knaccupukauus tupucropos. CTpykTypa H
INPUHLMII ~ ACWCTBUS ~ AUOJHBIX  TUPUCTOPOB
(nuHuCTOpOB). BonbT-ammepHasi XapakTepuUCTHKa
OUOJHOrO  THpUcTOopa.  J[ByXTpaH3uCTOpHas
MoJieTb paboThl AUOAHOIO TUPHUCTOpPA. Y CIOBHOE
rpaduueckoe 0003HaYEHUE TUOTHOTO THPUCTOPA.
CtpykTypa W OpUHUUN JEHCTBUS TPHOIHBIX
TUPUCTOPOB  (TPUHUCTOPOB). BonpT-amnepHbie
XapaKTePUCTHKU TPUOJHOTO TUPHUCTODA.
YcnoBHble Tpaduueckue 0003HaYeHNUs TPHOAHBIX
THpUCTOpOB. CTPyKTypa W NPHUHIUN JEHCTBHS
CUMMETPUYHBIX  TUPUCTOPOB  (CUMHCTOPOB).

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

BosbT-amnepHeie
CUMMETPUYHBIX

XapaKTEPUCTHKH
THPUCTOPOB. VcnoBHbIE
rpadpuueckue  0003HAYCHHS]  CHMMETPUYHBIX
TUpUCTOPOB. JluHaMuka pabOThI THUPUCTOPA.
D¢dexr dU/dt. Tlpumenenue THpHCTOpa B
pENaKCallMOHHOM — T'eHepaTope  IMHI000pa3HBIX
KoseOaHui

Knaccudukanus IIOJIEBBIX TPaH3UCTOPOB.
CtpykTypa ¥ TOpUHIUI JEHCTBUS TOJIEBOTO
TPaH3UCTOpPa C YIPABISIOIIKUM P-N-TIEPEXOJ0M.
Cratuueckue BOJIbT-aMIIEPHBIE XapaKTEPUCTUKU
II0JIEBOI0 TPAH3UCTOpPA C YHPABIAOIMIMUM P-N—
IIEPEXO0M. YcnoBHOe rpadudeckoe
o0o3HaUEHUE II0JIEBOTO TpaH3uCTOpa c
yopasisiomuM  p-n—nepexogom. CTpykrypa u
npuHiun  aeicteus  MJIII-Tpan3ucropa  co
BCTPOCHHBIM  KaHaioM. (CTaTU4yeckue BOJbT-
amnepHble xapaktepuctuku MJIII-Tpan3uctopa
CO BCTPOEHHBIM KaHAJIOM. Y CIIOBHOE rpauueckoe
o6o3nauenne M/III-Tpan3ucTopa co BCTPOCHHBIM
ka"HasioM. CTpykTypa u npunuuin aevcreus M-
TpaH3UCTOpa C€ HHAYLUHUPOBAHHBIM  KAaHAJIOM.
Cratuueckue BOJIBT-aMIIEPHBIE XapaKTEPUCTUKU
M/III-TpaH3ucTopa ¢ MHAYUUPOBAHHBIM KaHAJIOM.
YcnoBHoe rpaduueckoe obo3znadenme MJIII-
TPaH3KUCTOPA C UHAYIMPOBAHHBIM KaHAJIOM

12

[IpuHIATIBL JIEHCTBUSA ($OTORIEKTPUYECKUX
MOJIYTIPOBOTHUKOBBIX TPUOOPOB ((poTOpe3ucTop,
dboTonuon, (dboToTpaH3ucTop). DNEeMEHTHI
NPAKTUYECKHX CXeM C (hOTORIEKTPUUECKHUMHU
npudopamu

NTOI'O

14

11

17

64

BCET'O

34

17

17

112

4.2. ConepskaHue NPaKTHYECKUX (CEMUHAPCKUX) 3aHATHIA

=
5 &

Tema MPAKTUYCCKOI'0O 3aHATHUA

Kom-Bo
JacoB

Brinpsimurenn HanpsKeHus

N

HapaMeTquecxnﬁ CTa6I/IJ'II/I3aTOp TMMOCTOSAHHOI'O HAITPAKCHU A

Cxema SHCKTpOHHOﬁ HaCTPOI\/'IKI/I K0J1e0aTeIbHOTO KOHTYpa C BApHUKaIlOM

AMIUTUTYAHBIE OTPAHUYUTENIN HAPSDKEHUS

JInogHbBIE KITIOYH

YcunurenpHble Kacka/lbl HA OMIOJISPHBIX TPAH3UCTOPAX

YcunurenbHble Kackaibl Ha IMOJIEBBIX TPAH3UCTOPAX

PenakcanroHHbIN TeHEpATOP MIIIO00PA3HBIX KOJIEOAHU Ha THPUCTOPE

O O|INO OB |WIN|F-

Cxema ¢ (pa30BbIM peryaupoBaHUEM aHOJHOTO TOKA Ha TPHOJIHOM THPHCTOPE

FINNINININININ

NTOI'O

[EEN
\‘




4.3. Conep:xaHue Ja00pPaTOPHBIX 3aHATHIA

Ne | Ne paznena AuCUUIUIMHBI Kou-Bo
Tema 1abopaTopHOro 3aHATUS
n/n | (B coorBeTcTBHH C 1.4.1) 4acoB
1 [ToynpoBOIHUKOBBIE JTUOJTBI B cxemax
2’ 2,3,4,5,6 BBIIIPSMIICHUSI W CTAOWIM3AIMH HANpsDKEHUs, a 6
TaK)K€ BBICOKOYACTOTHBIC M UMITYJIbCHBIE JTUOJIbI
3, 3456 bunosnspHeIi TPaH3UCTOP B PEKUMAX ITOCTOSTHHOTO 6
4 s TOKA U YCHJICHHS MaJIbIX CUTHAJIOB
5 3,4,5,6 [TonieBbIC TPAH3UCTOPHI 2
6 3,4,5,6 JlnoHbIC U TPHOHBIE THPUCTOPHI 2
7 3,45, 6 DOTOIEKTPHUUECKHUE MTOTYITPOBOHUKOBBIC 1
IPUOOPHI
UTOI'O 17
5. ®POH OHEHOYHbBLIX CPEJACTB Ui TPOBEJEHUSA TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTUN, MPOMEXYTOYHOM ATTECTAIINA
11O UTOI'AM OCBOEHUSA ANCHUITIMHBI
5.1. [lepeyeHb KOHTPOJIbHBIX BONPOCOB (THUMOBBIX 321aHUI)
Ne
W Copep:xaHue BOIIPOCOB
1 UT0 Takoe 3JEKTPOHHO-IBIPOYHBIN MTEPEX01?
2 UTo Takoe KOHTaKTHAsl Pa3HOCTh NOTEHIIUAIOB?
3 Ha3oBuTe OCHOBHBIE COCTABIISIONINE TOKA B P-N—TIepexo/ie.
4 Uto Takoe 0OpaTHBIN TOK P-N - mepexoa U KaKk OH 3aBUCUT OT TEMIEepaTyphl?
5 Kakoe BimsHHME OKa3bIBaeT BHEIIHEE NMPSIMOE M O00paTHOE HAaIpsDKEHHE HAa CBOMCTBA
p-n—niepexona?
6 Yem ornyaercs nuddysus u qpeiid Hocureneit 3apsia?
7 OOBSICHUTH OCHOBHOE CBOMCTBO P-N—Iepexojia U H300pa3uTh €ro BOJbT-aMIIEPHYIO
XapaKTEPUCTHKY.
Uro Takoe mpoOoil Pp-n-nepexoma? Kakoe mnpakTuyeckoe 3HAUYEHHE HMEET
AIIEKTPUUYECKHUI MTPOOOI?
9 Ilepeuncnure OCHOBHBIE MapaMeTPhbl CTAOMINTPOHA.
10 Yro Takoe cTabUCTOPHI U JBYaHOJHbIE CTAOMIUTPOHBI?
11 C 4em CBsI3aHO TOSBIICHHE BHIOpOCA HAMPSDKEHHS HA TIEPEXOHOM XapaKTEPUCTUKE TIPH
BKJIIOYEHUHU UMITYJILCHOTO 1n0j1a?
12 Kak n3MeHsI0TCsl TOK M HalpshDKeHHUE Ha JMOJIe MTPU €ro BKIIOUEHUH?
13 | Yro Takoe Bpemsi yCTaHOBIICHHSI tycm ¥ Bpems BoccTaHoBernus {72
14 Kak 3aBuUCHT BpeMsi YCTaHOBJIEHHS M BOCCTAaHOBJIECHUS OT aMIUIUTYIbl MPSMOIO H
00paTHOTO TOKA?
15 KakoBbl crioco0bl yMEHBIIEHUS! BPEMEHH KHU3HI HEOCHOBHBIX HOcUTeENeH 3apsaa?
16 Yro takoe GapbepHas v 1updy3noHHAs] EMKOCTh?
17 Kak 3aBucuT BenmuurHa 0apbepHOIl €MKOCTH OT HaNpshKeHUs Ha auoje?
18 B 1yeM cOCTONT OTIInYHe MEXy TPaH3UCTOpaMu P-N-p Tuma u N-p-n tuma?
19 Yto Takoe KorHUIIMEHT HHKEKINN?
20 UYto Takoe korduimeHT nepeHoca’?
21 Urto Ttakoe a3 dext Mmoaymsimy mupuHbl 0a3bl (9 dext Dpn)?




CopepxaHue BOIIPOCOB

n/m

29 Kak n mouemy Bumsier HampsokeHume U . Ha IONOXKEHHE BXOIHOM CTaTHYECKOIl
XapaKTEPUCTUKH B CXEME BKIIFOUCHUS TpaH3ucTopa ¢ obmeit 6azoit (Ob)?

23 Kakue nporieccrl B CTPYKType TPAaH3UCTOPA ONPEIENISIOT TOK B BBIBOJIE 0a3bI?

24 Kak cBsi3aHbl TOK SMHUTTEpa, 0a3bl ¥ KOJUIEKTOpa?

o5 [Touemy BbBIXOJHBIE BOJIbT-aMIEpHbIe XapakTepucTuku B cxeme Ob 3axomsr 3a och
opauHat?

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

27 Uro Takoe HachlllleHHWEe U OTCeuka B OunoisipHoM Tpansuctope? [lokazare 3tu obnactu
Ha BOJIBT-aMIIEPHBIX XapaKTEPUCTUKAX TPAH3HCTOPA, BKIIIOYEHHOTO 110 cxeme Ob.

28 Kakum obpasom Hampsokenume U Bamser Ha monoxeHHe BXOAHOW (0a30Boif)
XapakTepUCTUKHU cxeme OD7?

29 [ToueMy HaKJIOH BBIXOJHBIX (KOJJIEKTOPHBIX) XapaKTepUCTUK B cxeme OO Oosblile, 4em
B cxeme OB?
[ToueMy BBIXOJHBIE XapaKTepUCTHUKU B cxeme OO BBIXOAAT, MPUOIM3UTENBHO, W3

30 | magama koopaumHaT, a B cxeme Ob 3axomsiT B 00JAaCTh OTPHLATENBHBIX 3HAYCHUH
KOJUIEKTOPHOTO HAMPSIKEHUS?

31 [Touemy BXOnmHBIE XapakTepuCTUKU B cxeme Ob BBIXOIAT M3 Hadana KOOpJIMHAT, a B
cxeme OD 3axomsT 3a och adciucc?

32 Kak cBsi3anbl kKo unmeHTs! nepenadyn 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 kaKoii IpHYMHE CONPOTHBIICHHE 3alIEPTOTO KOJUICKTOPHOTO repexoxa I, B cxeme
OB Gombire, yeM B cxeme OD?

36 Hanmcars OCHOBHBIC YCIIOBHSI WH)KEKIIMH, DKCTPAKIUHM B MAJOH PEKOMOWHAIIMH IS
TpaH3ucTopa P-N-p u N-p-N CTPYKTYP.

37 Kakoli TOk TeueT B BbIBOJIE KOJUIEKTOPA B PEXKUME OTCEUKH?

38 Yem omnpenenseTcst TeMnepaTypHas HeCTaOMIbHOCTh KOJUIEKTOPHOT'O TOKa?

39 HazoBute u oxapakTepu3yiiTe OCHOBHBIC CXEMbI MUTAHUS OUIOJISIPHBIX TPAH3UCTOPOB
OT OJTHOI'0 UCTOYHHKA.
Kakue npuOopbl OTHOCATCS K Kjaccy MNPUOOPOB C TMOJIEBBIM (TIOTEHLUATBHBIM)

40 ynpaBieHueM? B ueM ux mnpeumyiiecTBo mepea OUMOISPHBIMU TpPaH3UCTOPAMH,
YIIPaBJISIEMbIMUA TOKOM?

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

42 Kax ocyrmecTBisieTcss MOy ISIIIUS IIMPUHBI KaHaa?

43 Kak 00bsicHHTB OrpaHndeHne pocra Toka | mpu pocre Hanpspxenuns U ?

44 N300pa3ute CTOKOBBIE M CTOKO-3aTBOPHBIE XapPaKTEPUCTUKH YHUTpoHa. IloscHute
IPOMCXOXKICHUE Pa3IMIHBIX 00JacTell U3 HUX.

45 TTosicCHUTE CMBICIT HAIPSDKCHUI HACHIIEHHsI 1 0Tcedkd Toka | . Kak oHu cBsizaHbI?

16 Kak ompepensitorcs  ocHOBHble  Aud¢epeHIHaTbHble  MapaMeTpbl  MOJEBBIX
TPaH3UCTOPOB?

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

48 N300pa3ute SKBUBAICHTHBIE CXEMBI TIOJIEBOTO TPAH3UCTOPA IS TUATIA30HOB BHICOKHX H
HU3KHX YacTOT.

49 N300pa3ute mpoCTEUIIyIO0 CXeMY YCHIIUTENSI Ha MTOJIEBOM TPAH3UCTOPE C YIIPABIISIONIUM
p-N nepexoaom.

50 N3 kakux coobpakeHuid BbIOMparoT snemMeHTol R, u C, B I[N MCTOKA YHUTPOHA?




CopepxaHue BOIIPOCOB

n/m
Kaxune ¢hynkuun BeimomaaseT 3ta RC-ens?

51 Urto Takoe TPaH3UCTOP C U30JMPOBAHHBIM 3aTBOPOM M B YEM €0 OCHOBHOE OTJIMYHE OT
MI0JIEBOTO TPAH3HUCTOPA C YIPABJIAIOIIKUM P-N MEepexo oM U OUMOJISPHOTO TpaH3ucTopa?

52 Uro o3HawatoT TepMmuHBl  "oOoramieHue — kaHama"', "oOemHeHue — KaHama',
"MHAYUUPOBAHHBIN KaHai"?

53 Kakumu Bo3moxkHOCTsIMH 0Onamaer MJIII-TpaH3uUCTOp CO BCTPOCHHBIM KaHAJIOM?
M3006pa3ute ero BoJbT-aMIepHbIE XapaKTEPUCTHKHU.

54 ITosicaure npunnmn aeiicteus M/II-cTpykTypsl ¢ MHAYIHPOBaHHBIM KaHaioM. Kak B
MOJIYTIPOBOJTHUKE P-TUIIA CO3AATh ANEKTPOHHBIN KaHa?

55 Kakoli BUJ1 IMEIOT BOJIbT-aMIIEPHbIE XapAaKTEPUCTUKHU TPAH3UCTOPA C MHAYLUPOBAHHBIM
KaHajoM?

56 Kak mo I'OCTy o6o3HadaroTcsi moJieBble TpaH3ucTOpbl? Kak mo mx 0003HaYeHUIO
y3HaTh THUII KaHaJa?

57 YTo Takoe TUPUCTOP U YeM 00ycIIoBJIeHa BbICOKas 3 (HEKTUBHOCTD €ro paboThI?

58 [losicHUTE CYHIHOCTH B3aUMOJEHUCTBHUSA TpeX p—N M N-P IEpPEXOoJOB B TUPHUCTOPHOU
CTPYKTYpe.

59 N300pa3ute BOIBT-aMIEPHYIO XapaKTEPUCTHKY JAWOJHOTO THPUCTOPA M MOSICHUTE
MIPOUCXOXKACHNUE KAXKIOT0 U3 €€ YYaCTKOB.

60 Uro Takoe TOK BKIIOUEHHS |z, TOK BBIKITIOUEHHS lgy, M TOK YIPABICHHUS CHPSIMIICHUS
Iy cnp?

61 KakoBa Benmu4mMHa 0CTaTOYHOTO HANPSHKEHUS Ha BKIIOYEHHOM THUPUCTOpE?

62 Kakoe cMenienne HMEeIoT epexo ibl THPUCTOPA B BBIKIIFOUYCHHOM COCTOSTHHN?

63 Kakoe cmenieHrne uMeroT nepexo/isl THPUCTOPa BO BKIOYEHHOM COCTOSIHUH?

64 Kak 00BsicHHTh TIepexo P-N-P-N CTPYKTYPHI B PEKUME HACBHIIICHUS TIPU TEPEKITIOUCHIH
Ha 00JIbII0H TOK?

65 HazoBuTe 1 nosicHuTe OCHOBHBIE TTApaMETPbl AMHUCTOpA?

66 [ToueMy TpHOIHBINM TUPUCTOP HAZHIBACTCS YIPABIIIEMBIM MEpPEKI0YaTeneM Toka?

67 ITosichuTe npu4KHBI BO3JEHCTBUS NPsIMOro 6a30BOro TOKa yrpasieHus I, Ha mporecc
BKJIIOYEHHUS] TUpUCTOpa?

68 Kak MOKHO BBIKJIIOUUTH BKIIOUEHHBIH THpUcTOp? Kakoil crioco6 BBIKIIOUEHUS
CUMTAETCS HAMIY4LINM?

69 | YUro Takoe myckoBas XapakTepUCTHUKA TUPUCTOPA?

70 Uto Takoe cuMHCTOp?

71 KakoB nopsiIok BpeMeHH BKIIOYEHHUS 4, M BBIKITIOUEHHUS Ly, THPHICTOPA?

72 J71s1 9ero BO BHENIHIOIO 1I€TIh TUPUCTOPHON CXEMbI 00513aT€TbHO BKIIOUAETCS PE3UCTOP?

73 Kakoii nops1ok ko duuneHTa ycuaeHus ToKa 1Jisl TPUOJIHOTO THpUCTOpa?

74 C uyeMm cBs3aHBl TPYJHOCTH TPU BBIKIIOYEHWH THUPUCTOPA M0 YHPABISIOMEMY
AIEKTPOTY?

75 Kak ycTpoeH 1 paboTaeT MoJHOCTHIO YIPaBIsieMblH (IBYXONEpallMOHHBIN) THpUCTOP?

76 Kak no 'OCTy 0603HauaroTCst Ha CXeMax U MapKUPYIOTCS TUPUCTOPHI Pa3HbIX TUIIOB?

77 Yro Takoe BHyTpeHHUH (oTod3hderT?

78 Urto Takoe WHTErpaJibHAs U Y/AeJIbHAsI YyBCTBUTEIBHOCTH (poTonmprbdopa?

79 Yro Takoe BOJIbT-aMIIEpHAs M CBETOBas XapaKTepUCTUKU (oTompubopa M Kakum
00pa3oM 10 HAM MOKHO OTIPENIEIUTh HHTETPAITbHYI0 YYBCTBUTEILHOCTH?

80 Kak ycTpoeH ¥ KakMMHU CBOMCTBAMHU U XapaKTepUCTUKaMU 06JaiaeT poTtopesucrop?

81 Yro takoe (HOTOAMOA M B KAKUX PEKUMAX OH MOXKET paboTaTh?

82 Kakum MoxeT ObITh IprMeHeHNE (HOTOBEHTHIIHHOTO pexuMa paboTel potoanona?

83 Yro takoe (GOTOTPaH3UCTOP U YEM OH OTIMYACTCS MO MPUHILUIY ASHCTBHS OT OOBIYHOTO
OUTIOJIIPHOTO TPaH3UCTOpa?

84 | Hapucyiite npocreiiniyto cxemy GoTopesne U MOsICHUTE IPUHIIMII €r0 JISHCTBHUS.

85 UTto Takoe CBETOBOM MOTOK M OCBEIMIEHHOCTh? B Kakux euMHUIIAX OHU U3MEPSIOTCS?




5.2. IlepevyeHb TeM KYPCOBBIX IPOEKTOB, KYPCOBBIX padoT,
HX KpaTKoe cojiepKaHue U 00beM

KypcoBoii nmpoekT sIBIsSETCS CaMOCTOSITEIbHOW pabOTOM CTY/AEHTa U UMEET CBOEH
HEeNbl0 3aKpenuTh W YIIyOUTh 3HAHMS, TIOJYYCHHbIE TMPU HW3YYECHUU JAHHOU
JTVCLUIIINHBL.

B 3amaHnM Ha KypCOBOM IPOEKT YKa3bIBAETCA TEMa IPOEKTa, TEXHUYECKOE
3aJjaHue, BKJIOYaromiee B ceOs coiep)kaHue pPaOOThl W HUCXOJHBbIC JaHHBIC IS
NPOEKTUPOBaHUS, O0BEM pabOThl, PEKOMEHIYEMYIO JUTEpaTypy M MOCOOUs, CPOKH
BBITIOJIHEHUS MTPOEKTA M0 rpadukKy.

Pe3ynpTaThl KypcOBOTO MPOEKTUPOBAHMS JOJKHBI OBITh OGOPMIIEHBI B BHJIE
Pacu€THO-TIOSICHUTENILHOW 3amucku W Trpaduyeckor dactu. I[lpumepHbIi 00BEM
pacuétHo-nosicHuTesnbHOM  3amuckn  30—40  cTpaHMI] MAIIWHONKMCHOTO  TEKCTA.
I'paduueckas yacTp MNpoeKkTa MAODKHA OBITh BBINOJHEHA B COOTBETCTBUU CO
cTa”aapramMu, u3noxeHHsiMu B ECK/I.

Ha BpIMOJIHEHME KypCOBOIO MPOEKTAa IMPEXYCMOTPEHO 51 yac camMoCTOSATEIbHOU
paboTHI CTYJEHTA.

ConepxaHueM KypCOBOTO MPOEKTa SBISETCS BBIOOP 3JIEMEHTHOW Oasbl Jid
YCHJIUTENBHO-TIPE0OPa30BATEILHOTO  YCTPOMCTBA  aBTOMATU3UPOBAHHOW  CHCTEMBI
YIPaBIICHUS TEXHOJIOTHYECKOTO MpoLecca.

6. OCHOBHASA U JOIIOJTHUTEJIBHAS IMTEPATYPA

6.1. IlepeyeHb OCHOBHOM JIMTEPATYPbI

1. Bemwuxo, J{.B. IloxynpoBogHuKOBBIE MPUOOPHI M yCTpoMcTBA: Yuebd. mocodue. /
J1.B. Bennuko, B.I'. Py6anoB. — bearopon: Tlonmureppa, 2006. — 184 c.

2. Jlaunn, B.M.  Onexkrponuka: VYueO. mocobme. — 4-¢ m3a. / B.M. Jlauun,
H.C. CasénoB. — PoctoB wv/Il: ®denunxc, 2004. — 576 c.

3. Iepmun, B.T. OCHOBBI paiO’IEKTPOHUKN U CXEMOTEXHUKU: YUuel. Mmocodue mo
KypcoBomy mnpoektupoBanuio / B.T. Ilepmmn.— Mu.: M3a-so BI'YUP, 2004. —116
C.

4. Tlacweiakos, B.B. IlomynpoBoauukoBbie TpuOOpH: YUeOHUK Jisi BY30B. — 5-€ U31.,
uctipasi. / B.B. [laceiakos, JI.K. Uupkun. — CI16.: Jlans, 2001. — 480 c.

5. barymes, B.A. Dnextponnsie npubopsl: YueOHuk aiist By30B / B.A. barymes. —
M.: Beicmas mxkoua, 1980. — 383 c.

6.2. IlepeyeHb 1ONOTHUTENbHOM JIUTEPATYPbI

1. IpsaumHaNKoB, B.A. Onexrtponuka (Kypc Jekiui): YueOHUK 1y BY30B /
B.A. Ilpsaummaukos. - CI16.: Kopona mpunt, 1998. — 399 c.



2. I'yce, B.I'. Dnexrponuka: Y4eOHUK 11 BY30B — 2-€ U31., Ilepepad. u
non./ B.I'.I'yces, FO.M. I'yceB. — M.: Breicmas mikona, 1991. — 622 c.

3. Urymuos, /I.B. IloaynpoBoaHUKOBBIE YCTPOMCTBA HETIPEPBIBHOTO
nevicteus / J1.B. Urymuos, I'.I1. Koctionuna. — M.: Paguo u cBs3b, 1990. —

256 c.

4. Xepeo6roB, N.II. OCHOBBI 2JIEKTPOHWUKH. — 5-€ W3M., Tiepepad. U JOIL. /
N.I1. Kepebuos. — JI.: Dueproatomusaar, 1990. — 352 c.

5. Tamkun, B.M.  IIpomeinuieHHas snekTpoHuka: YueO. mocooue/ B.U. INankun. —
MH.: B, mk., 1989. — 336 c.

6. DnekTpoHHbIe MpuOOpsl: YueOHuk mus By3oB / B.H. [dymun, H.A. ABaes,
B.I1. demun u ap.; nox pexa. I'.I'. [llumikuna. — M.: DHeproaromusnar, 1989. —
495 c.

. lypenkos, B.B. ®u3nka KOHTaKkTHBIX siBIeHUI: Yueb. mocobue / B.B. lllypenkos,
B.B. bexnemume, A.M. Kopmynos. — M.: U3n-so MUDU, 1988. — 80 c.

8. Jlesunmreitn, M.E. Bbapeepel (OT KpucTamia A0 MHTErpalibHOM cXembl) /

M.E. Jlepuniireiin, I'.C. Cumun. — M.: Hayka, 1987. — 320 c.

9. MunbkeBuu, E.A. MeTtonuyeckue ykazaHusi K JabOpaTOpHBIM paboTaM O Kypcy
“Ilpombiniuiennast anektponuka”. Y.1, 2/ Cocr.: E.A. MunbskeBuu, A.B.
benoycos. — benaropoa: U3n-so bTHUCM, 1986.

10. OCHOBBI MPOMBIIIJIEHHON ANEKTPOHUKHU: YueOHUK ais By30B / B.I'. I'epacumos,
O.M. KusasekoB, A.E. Kpacnononsckuii,B.B. CyxopykoB; moxm pen.
B.I'. I'epacumoBa. — M.: Beicmias mkosa, 1986. — 336 c.

\l

11. Manaes, E.1 . OcHOBBI paguno3aeKTpoHuKH: Yuel. mocodue. — 2-¢ u3i., nepepao.
u gom. / E.M. Manaes. — M.: Paguo u cBa3p, 1985. — 504 c.

12. 3abpomun, H0.C. IIpombinieHHas SIEKTPOHUKA: YYEOHHK ISl BY30B /
10.C. 3a6poaun. — M.: Beicmas mikona, 1982. — 496 c.

13. [Manumona, K.B. ®usnka moxynpoBOAHUKOB: Y4eOHUK A BY30B. — 2-€ W3.,
nepepad. u pon. / K.B. [llanumosa. — M.: Dueprus, 1976. —416 c.

CrpaBoyHas 1 HOpMAaTUBHAS JINTEPATypa
1. Tankun, B.W. IlomynpoBomnuxoBsie mnpubopsl: CrpaBounnk / B.W. Tankun,
A.JL bynbués, I1.LM. JIasmun. — MH.: benapycs, 1994. — 347 c.
2. TomynpoBogHUKOBBIE MPUOOPKI. TpaH3uCTOpPHI Majoi MOIMHOCTH: CIpaBOYHUK —
2-¢ u3z., crepeorur. / A.A. 3aitiies, A.M.Mupkun, B.B. Mokpsikos u 1p.; [lox pen.
A.B. I'onomenosa. — M.: Panno u cBs3b, 1994, — 384 c.

3. IonynpoBOAHUKOBBIE TTPUOOPHI. TpaH3UCTOPBI CpelHEer U OONBIION MOIIHOCTH:
CnpaBo4HuK — 2-¢ u3l., crepeoruil. / A.A. 3aiinies, A..Mupkun, B.B. Mokpskos
u 1p.; llox pen. A.B. 'onomenosa. — M.: Panuo u cBsizb, 1994. —
640 c.

4. TOCT 22622 — 77. Matepuaibl MOJTYIPOBOJHUKOBBIE. TE€PMUHBI U ONPEAEICHUS
OCHOBHBIX 3JIEKTPO(PHU3UUECKUX TTapaMeTPOB.



)

.T'OCT 15133 - 77 (CT C3B 2767 - 80). [Ipubops! MoaynpoBOIHUKOBEIE. TepMUHBI
U OTIPEJICIICHHUSI.

6. T'OCT 2730 — 73 (CT COB 661 - 77). Enunas cucteMa KOHCTPYKTOPCKOM
nokymeHTanuu. OOo03HaueHUsi YCIOBHBIE Tpaduueckue B cxemax. [IpuGopsr
MOJIyIPOBOJHUKOBBIE.

7. TOCT 18472 — 82 (CT CDOB 1818 - 79). IIpubopsl moiynpoBOJIHUKOBEIE.
OCHOBHBIE pa3MepBI.

8. T'OCT 19613 — 80. CtonObl U OJIOKA BBIIPSIMUTEIBHBIE IMOIYIPOBOIHUKOBBIE.
OCHOBHBIE pa3MepBhl.

9. TOCT 25529 — 82 (CT CBB 1125 — 78, CT C3BB 2768 — 80). [duomsrl
MOJIYIPOBOJHUKOBBIE. TepMUHBI, oOmpenencHuss U OyKBEHHbIE O0O3HAUCHUS
apameTpoB.

10. ’'OCT 20003 — 74 (CT C3B 2770 - 80). Tpan3ucropsl ounossipHsie. TepMuHbI,
onpezeneHus 1 OyKBeHHbIE 0003HAUYECHHSI TAPaMETPOB.

11. TOCT 20332 — 84 (CT C3B 1125 - 78). Tupucropsl. TepmuHbl, onpeaeneHus 1
OyKBEHHbIE 0003HaUEHUs TapaMETPOB.

12. TOCT 19095 — 73 (CT C3B 2771 - 80). Tpan3uctopsl MojeBbie. DICKTPUUECKHE
napaMmeTpsl. TepMuHbl, onpeaeneHus U OyKBeHHbIE 0003HAYCHMS.

13. TOCT 21934 — 83. IIpuéMHHMKH W3Iy4ECHUS IOJYIPOBOJIHUKOBBIE
(doTO3NEKTpUUECKUE U ycTpoiicTBa (hoTonpruéMHbIE. TepMUHBI U ONIPEAEIICHHUS.

14. TOCT 22274 — 80 (CT C3B 3787 - 82). WUznyyarenu noaynpoOBOJAHUKOBBIE.
Tepmunbl, onpeenaeHus 1 OyKBEHHbIE 0003HAUECHHS TApaMETPOB.

15. TOCT 18577 — 80. YcTpoiicTBa TEPMOIIEKTPUUECKUE MOTYNPOBOJIHUKOBBIE.

TepMUHBI U ONIpENEIICHHUS.

7. MATEPUAJIBHO-TEXHUYECKOE U UTH®OPMAIIMOHHOE
OBECIIEYEHUE
* DIIEKTPOHHOE yueOHOE IToCcOOuE:

Bennuko, [[.B. ®usuyeckue OCHOBBI SJICKTPOHUKHU [DJIEKTPOHHBIM pecypc]:
ANEKTPOH. yueb. mocodbue ¢ rpudom YMO / J1.B. Benuuko, B.I'. Pybanos. — benropon,
2006. — Jlen. B ®I'YII HTL, «Uudopmpeructp» 02.08.06, Ne0320601177. — Pexum
noctyna: http://foe.bstu.ru

® ZII/Iagl!I/IHBM:

DneKTpoHHO-IbIpouHbIi niepexoa. Cryaus «duaduibmy, 1978 r. 50 xanpos.
ABTOp K.ILH., goi. N.I'. Mopo3oBa; KOHCYJIbTAHT 1.T.H., mpod. N.d. HukonaeBckuii. —
(Oumdposan B 2006 r.; pazmep 54.5 Mb, popmat *.jpg).

* BuneodujibMbI:

1. TonynpoBoguuku. Kunocrymusi «llentpHayudunsm». UEpHo-Oenbrit huibMm,
1978 r. 20 mun. ABTOpHI crieHapus — K..-m.H. A S llyneman, k.¢.-m.H. B.K. Ko6pus;


http://foe.bstu.ru/

KOHCYbTaHThl — a.p.-M.H. A.M. Koran, a.¢.-m.H. b.M. OpnoB. — (OuudpoBan B
2005r.; pasmep 7.0 Mb, popmar *.rm).

2. ®ororddexr. Kunoctynus «Jlennayudunsm». LBetnoir ¢uibsm, 1977 r. 20
MUH. ABTOp cueHapusa b. MammmeBckuil; KOHCYIbTaHThl — b. OpnoB, A. CMHpPHOB. —
(Ommdposan B 2005 r.; pazmep 7.1 Mb, popmart *.rm).

3. ®usnueckue OCHOBBI TMOJYMPOBOAHUKOBBIX MpHOOpoB. CBepIoBcKas
kuHoctyaus, 1971 r. 40 mun. ABrop cuenapus B. Jlynun. Koncynbrantsl — B. JIémun,
W. Tpaxtenbepr. — (Ouudpoan B 2006 r.; pazmep 570 Mb, hopmat *.avi).

JlabopaTopHble pabOThl MPOBOASTCS B CHEIUATM3UPOBAHHOW JiabopaTopuu
TexHudeckoi anexkrponnku MK210. [{ns npoBeaeHust GpoHTaIbHBIX pabOT HA KaXI0M
1a00paTOPHOM CTOJIE UMEETCS Cleayroliee 000pyI0BaHuE:

1. TenepaTop curHaiaoB Hu3ko4acToTHBIN ['3-112/1,
[udposoit ocimmnorpad GDS-71042,
Amnanorosslil n1Byxiy4yeBoit ocumniorpad GOS-620FG,
BonsT™eTp yHuBepcanbHblil g posoi B7-22A,
BonsT™meTp yHuBepcanbHbiii B7-26,
MynstumeTtp nudponoit cepuu UT-30,

MynwsTumetp mudponoit cepun UT-70C,
YHuBepcanbHas 1abopatopHas rnmaHesnb HacToybHOro Tumna YJIII-1 co cMmeHHbIMU

N A W

LIOKOJISIMH,
9. YHuBepcanbHBIH Ta00paTOPHBIN CTeH ] HAacCTOALHOTO THIAa JIOD1A co cMEeHHBIMU
OJI0KaMH.
10.U3mepurens L,C,R ynuBepcansubiil E7-11.

[Ipu yTeHuun nekuuii, B ayautopun M323, mpUMEHSIOTCS UHTEPAKTUBHbIE
cpencTBa 00y4YeHus:
1. WHurepaktuBHas pocka Hitachi Starboard ,
2. Tlpoexktop Hitachi CP-A100,
3. TakeT npukIaaHOTO porpaMMHoro odecrneuenus Starboard Software,
4. HoytOyx Asus X58CSeries.



8. YTBEPKJIEHUE PABOYEN ITPOT'PAMMBI

VTBepxkeHre pabouei IporpaMmMsl 6€3 H3MEHEHNH
PaGouas mporpaMma 0e3 u3MeHeHUH yTBepxkaeHa Ha 2016/2017 y4ebnbli rox.

IIpotokon Ne /() 3acenanus kadeapsl ot « 76 » 05 20/ér.
o g = j/ #?
3aBemyromuii kadeapoi EoA Ay Py6Ganos B.I'.
noamucs, PO
, é? /) ﬁ
JlupeKkTop HHCTUTYTA A ] Benoycos A.B.
, )

noamuck, PO



8. VTBEPJKJIEHUE PABOYEN ITPOI'PAMMBI

VTBepxkaeHne pabodeit mporpaMMel 6e3 U3MeHeHMH
PaGouas nporpamma 6e3 u3MeHeHui yTBepk/eHa Ha 2017/2018 y4eOHbIH rox.
[Tporokon Ne /7 3acemanus KaQeapsl OT « 74 »_ 05 2047

3aBemyrommii kKadeapoi ~qé/2 Py6anos B.T".

noamuck, ®PHUO

» /2
JIMpeKkTop UHCTUTYTA @ e} Benoycos A.B.
O’ noamucs, ®UO




8. YTBEPXKXJIEHHUE PABOYEM ITIPOI'PAMMBI

VYTBepxkIeHre pabodei mporpaMMsl 6€3 H3MEHEHHUI
PaGouas mporpaMma 6e3 M3MeHeHUH yTBeprkaeHa Ha 2018/2019 yueOHbIil rof.
[Tportokon Ne 4% 3acemanus kadeapsl or « o7 »_ I6 20-¢8r.

—
3aBemyronuii kadeapoi sk s Py6anos B.I'.

noamuck, PO

/ > ’\ 3 L
JlupeKkTop MHCTUTYTA '@\,Q ﬁ benoycos A.B.
(/{lounucr,, DOUO




