MUHUCTEPCTBO HAVKHU 1 BBICILIETO OBPA30OBAHUS POCCUMCKOM ®EIEPALINN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUKETHOE
OBPA30OBATEJIbHOE YUPEXJIEHUE BBICIHEI'O OBPA3OBAHU A

"BPATCKUM I'OCYJIAPCTBEHHBII YHUBEPCUTET"

YTBEPXIAIO

JOKYMEHT NOAMUCAH 2
SHEKTPOHHON TOANNCHIO ITpopekTop mo 00pa3oBaTeNbHOM NEATSIBHOCTH

Ceprudwkar: 20F5B82B6FCD3E163457DDOBEA039495 A M. IlaTpycosa

Bnapeneu: MatpycoBa AneHa MuxaiinosHa
[Hencreutenen: ¢ 02.06.2025 po 26.08.2026

22 mas 2026 r.

PABOYAS ITPOI'PAMMA JUCHUITVIMHBI

2.1.5.2 DJeKTPOHUKA U MHKPOIPOLECCOPHAS TEXHUKA
3akperieHa 3a kabeapoii  JHepreTHKH

VY4eOHbIl T1aH a243 26 D0.plx

Hay4Hast CIelHaTbHOCTD 2.4.3. DNeKTpOIHEPreTUKa

dopma 00yueHnss OYHAS
Oo6mas tpynoemkocts 3 3ET

Byl kKoHTpOJIA HA Kypcax:
3auer 3

Pacnpez{enenne YaCoB JUCHUILJIMHBI IO CEMECTPpamM

CemecTtp
(<Kypc>.<Cemectp Ha 3@3.0)
Kypee>) Hroro
Henens
Bup 3ansatuit vII PIl vi PII

IIpakTuueckue 24 24 24 24
Hroro ayn. 24 24 24 24
KonrakTHas paboTta 24 24 24 24
Cam. pabota 84 84 84 84
Hroro 108 108 108 108




[Iporpammy cocraBui(u):
K.Mm.H., 0oy., Cmpymensax A.B.

PaGouas mporpamma AUCIUTUTHHBI
DJIEKTPOHHUKA M MUKPOIIPOIECCOPHAsI TEXHUKA
pa3paborana B coorBercTBuu ¢ OI'T:

denepanbHbIE TOCYIaPCTBEHHBIE TPEOOBAHHS K CTPYKTYpPE IPOrPaMM MOATOTOBKH HAYYHBIX U HAYYHO-
NeIarOTUIECKUX KaJIPOB B aCIIUPAHTYpPE (aIBIOHKTYPE), YCIOBUAM UX pea3alii, CPOKAM OCBOCHUS ITUX
IPOTpaMM C y4ETOM pa3luuHbIX (hopM 00yueHHs, 00pa30BaTEIbHBIX TEXHOJIOTUI U 0COOCHHOCTEH
OTJICJIbHBIX KaTETOPHIA aCIUPaHTOB (aAbIOHKTOB) (puka3 Munobpuayku Poccuu ot 20.10.2021 . Ne 951)

COCTaBJICHA HA OCHOBAaHUH y‘-I€6HOFO I1aHa:

Hay4Has CeUaibHOCTh 2.4.3. DIEKTpOIHEepreTuKa
YTBEPKIAEHHOTO MpUKa3oM pekropa oT 02.02.2026 Ne63.

Pabouas nporpamma o100peHa Ha 3aceaHuu Kadeapsl
JHepreTuKu

IIporokon ot 24 anpens 2026 r. Nell
Cpoxk zelicTBus IporpaMmsl: 4 rozna

3aB. kadenpoii bynatos FO.H.

OtBercTBeHHbIN 3a peanuzanuto OITOII bynaros 0.H.

Ne peructpannn 7
(YAL)




BusupoBanue PIIJI 1iist ucnosiHeHus B y4eOHOM roay

Paboyas mporpaMma nepecMoTpeHa, 00CyKaeHa 1 0T00peHa st
ucronHenns B 20 -20 y4eOHOM Toy Ha 3aceIaHuu Kadeapsl

JHePreTUuKu

Brecens! m3menenust/nononeHus (IpunosxeHne )

IIpoTokon ot 20 . Ne
3aB. kadpenpoit




1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.

Ju—

INonmy4enne 3HaHMHA, HEOOXOANMBIX JUIS CAMOCTOSTEIIFHOM Pa3pabOTKH MIEKTPOHHBIX 1 MHKPOIPOLIECCOPHBIX YCTPOHCTB
U MX aHaJIM3a, AJ1s PELICHUS HAyYHBIX 3a/1a4 aBTOMATH3aLUU [IPY SKCILTyaTalluy 3JEKTPUUYECKUX CTAHLUM,
3NIEKTPOIHEPTETUUECKUX CUCTEM, IIEKTPUUECKUX CETEH U CHCTEM BIIEKTPOCHAOKEHHUSI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Hukn (pazaen) OOIT: 2.1.5.2

2.1 | TpeGoBanus K npeJBapuTeIbHOI NOATOTOBKE 00y4YaloLIerocs:

2.1.1 | MeTopl ONTUMU3AIMH B 33/1a4aX JIEKTPOIHEPTETUKH

2.2 | JucuUMILUIMHBI U PAKTHKH, AJ5 KOTOPbIX OCBOEHHE JTAHHOW AUCUMIJIMHBI (MOAYJIs1) HEO0OX0AUMO KaK

npeamecTrByrouiee:

2.2.1 | Hay4Has neATeNbHOCTD, HAIIPaBJICHHAs Ha IOATOTOBKY AUCCEPTAllMU HA COMCKAHUE YUEHOU CTENIEHH KaHUaTa HayK K

3alIUTC

3. PE3YJIbTATBI OCBOEHUS JUCITUITJINHBI

P-1 : T'oToBHOCTH K cCaMOCTOATEJIHLHON HAYYHO-HCCJIEJ0BATEIHCKOIl 1 NeJaroru4eckoi 1eATeJbHOCTH HA OCHOBAHUHU
CIOCOOHOCTH K TeHEePHPOBAHMIO HOBBIX M/IeH M OMCKAa HECTAHAAPTHBIX pellleHuii B MpodecCHOHAIBLHOM AeATeJbHOCTH

P-1.5 : Cnnoco0HOCTh K KPpUTHYECKOMY aHAJHM3Y U OlleHKE COBPeMEHHBIX HAYYHBIX TOCTH:KEHH i, TeHEPUPOBAHNIO HOBBIX
naeii IpU peHICHUH UCCTIeA0BATC/ILCKUX U MPAKTUYECKUX HAYYHBIX 3a/1a4

3HaTh: CBOMCTBAa KOMIIOHEHTOB 1 CXEMOTEXHUKY 3JIEKTPOHHBIX YCTPOMUCTB; IPUHLUI JEHCTBUS, CBOMCTBA, OCHOBHBIE

XapaKTePUCTHKH U MapaMeTPs! Pa3IMIHbIX MTOJIYIIPOBOIHUKOBEIX IPUOOPOB U 3IEMEHTOB HHTETPATBHBIX MUKPOCXEM;TEXHOJIOTHIO
paboTs! Ha [TK B cOBpeMEHHBIX OIEPAI[MOHHBIX CPeAax;MOHATHA U METOAbl MATEMAaTHYECKOTO aHaIM3a, anreOpbl, MaTeMaTHIECKOI
JIOTMKH, TEOPHHU AJITOPUTMOB;

YMeTh: MMPOBOJAUTH UCCIICIOBAHUSA (bHBI/ILIeCKI/IX MMPOIECCOB B IMMOJTYITPOBOJHUKOBBIX HpI/I60an;HpI/IMeHﬂTB MATEMATUYCCKHUEC MECTO/IbI

u (bI/I3I/I‘IeCKI/Ie 3aKOHBI IJId pEHICHUA 3a/1a4 TCOPCTUICCKOT0, SKCIEPUMECHTAIIBHOTO U IMPUKIIATHOTO XapaKTepa,

Brnanets: HaBBIKAMH HCCIIEAOBAHNUS NTAPAMETPOB M XapPaKTEPHCTHK MOIYHIPOBOIHIKOBBIX MPHOOPOB;HABBIKAMHU CXEMOTEXHHIECKOTO

HPOEKTUPOBAHUS AJIEKTPOHHBIX yCTPOHCTB;HH(OpMaLMeH 0 Iy TsIX pa3sBUTHUs ¥ POOIEeMax HOIyPOBOJHUKOBOH

SNEKTPOHUKHI;METOJAMH MTOCTPOECHHUS MATEMATHYECKUX MOJIENIEH, OCHOBAMHU aJITOPUTMHU3AIMU NPUKIAIHBIX 33a7a4;HaBbIKaMU
IPUKIIAHOTO IPOTPAMMUPOBAHUS U CXEMOTEXHUYECKOIO IIPOEKTUPOBAHUS JIEKTPOHHBIX YCTPOICTB;COBPEMEHHBIMU
UH()OPMALMOHHBIMH TEXHOJIOTHAMY;

4. CTPYKTYPA U COIEPKAHME JUCIHUILINHBI (MOIYJIS)

Kon Bun HaumeHnoBaHue pa3geioB u Cemectp | Yacos Jlureparypa IIpumeyanue
3aHATHA | 3aHATHSA TeM / Kype
Pazgen |Paspen 1. Beenenne. ®usnka

KOHTAKTHBIX SIBJICHUIi B
NOJIYNPOBOAHUKAX.
IorynpoBOTHUKOBBIE THOIBI.




1.1

Ip

[MosrynpoBoAHUKOBBIE IPUOOPBI
KaK OCHOBHBIE
(YHKIIMOHATILHBIE 2JIEMEHTHI
MHUKPOJJIEKTPOHHUKH.
Knaccudukarus n/n
IPUOOPOB, ITEMEHTOB M KOM-
MTOHEHTOB WHTETPATLHBIX
mukpocxeM. Hocurenu 3apsna
1 TOKU B IOJIYIPOBOJHHUKAX.
Krnaccugukanus KOHTaKTOB: p-
n-nepexon, n-nt- u p-pt-
nepexoabl, KOHTaKT MeTaslI-
[10JIyIPOBOJHUK,
rerepornepexoasl. KoHTakT
MIOJTyTIPOBOAHUK-
moynpoBogHuK. BAX
niepexoaa. KoHTakT merasmi-
noJtynposoaHuk. Ilepexon
IoTTkH.

duzngeckue GaKTopHl,
OIIpEEIISIOIINE TOCTOSHHbIE
IpsMbIe U 0OpaTHBIE TOKH
yepes auon ¢ DII.
OO6paTtiMbIe 1 HeOOpaTHMBIE
npo6ou nuona. TermoBoi
npo6oit nuona. JlaBuHHBIN
npo6oii auona. TyHHETbHBIH
mpo6oii. PasHOBUAHOCTH T1/T1
JIOJIOB: BBINPSIMUTENILHBIS
JMOJbl, CTAOUIUTPOHBI,
CcTaOUCTOPBI, TYHHEILHBIE H
o0OpaIleHHbIe THOIbI,
Bapukansl. Jlnoas! 'anHa.
HapexHocTb 11010B.

JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
JI2.6

PesynbraTsl 0cBOCHUS
JIHACUUILIAHEI P-1.5

1.2

Ip

IToyrpoBO JTHUKOBBIE IO IbI

JI1.1 J11.2 J11.3J12.1
J12.2 J12.3 J12.4 JI2.5
J12.6

PesynbTarel ocBOeHUS
IUCHMITIAHEI P-1.5

1.3

Cp

[TonynpoBOJHUKOBBIE JUOIbI

JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
JI2.6

PesynbTarsl ocBOeHuUs
MACOUTLIAHEI P-1.5

Pazgen

Pasnea 2. bunosasipubie
Tpan3uctopbl. THpHCTOPBI

2.1

IIp

CTpyKTypa U OCHOBHBIE
PEXUMBI pabOTHI TPAH3UCTOPA.
CxeMbl BKJIIOUEHHS U IPUHIUIL
JeHCTBUSI TPAaH3UCTOPA.
ITapameTpsl TpaH3UCTOPOB.
3aBucuMocTh ko3 durmeHTa
nepeAayy OT YacTOTHL.
HanexxHocTh TpaH3UCTOPOB.
CTpyKTypa U OCHOBHBIE
Pa3sHOBUIHOCTH TUPUCTOPOB.
[Ipunuun aeiicteus u
OCHOBHBIE XapaKTEPUCTUKU
Tupuctopos. dusnueckas
MoJ€enb TUpUCTOpa. BoabT-
aMIIepHasl XapaKTepHCTHKa
TUPUCTOPA B OTKPBITOM
coctostHuH. Crioco0BI
BKJTFOUEHUS THPHCTOPOB.

JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
JI2.6

Pe3ynbTaThl 0CBOCHUS
JTUCIUIIIAHEI P-1.5

2.2

IIp

BumnonspHbie TpaH3UCTOPEL.
Tupucropst

JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
JI2.6

PesynbTarsl ocBoeHuUs
JMACHUILIAHEI P-1.5

23

Cp

bunossipHble TPaH3UCTOPEI.
Tupucropst

JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J712.4 J12.5
JI2.6

Pesynbrarel ocBOeHUS
IUCUMIUIAHEI P-1.5




Pazgen

Paznen 3. OcodenHocTH
TOJIYIPOBOHUKOBBIX
1puOOPOB B HHTEIPAJTBLHOM
HCIOJTHEHUH.

3.1

IIp

dusnuecKkre OrpaHUYEHNs Ha
pa3Mepsl 2IIEMEHTOB
HMHTETPAJIbHBIX MUKPOCXEM.
CrIpyKTypa UHTErpaIbHbIX
TPaH3UCTOPOB U AUOJIOB.
CocTaBHbIE TPAH3UCTOPBHI.
OyHKIMOHAIBHBIE
HMHTETPUPOBAHHBIC 3JIE-MEHTBI:
MHOTO3MUTTEPHBIN
TPaH3HCTOP.

JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J712.4 J12.5
JI2.6

PesynbTarsl ocBOeHUS
IUCUMIUIAHEI P-1.5

32

Ip

OcobeHHOCTH
HOJYIPOBOXHUKOBBIX
puOOPOB B MHTETPATBHOM
UCIIOJTHEHUH.

JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J12.4 JI2.5
J12.6

PesynbTarel ocBOeHUs
ITUCUMILIAHEI P-1.5

33

Cp

OcobeHHOCTH
MOJTYTIPOBOHUKOBBIX
pUOOPOB B HHTETPATBHOM
UCIIOJTHEHUH.

JI1.1 J11.2 J11.3J12.1
J12.2 J12.3 J12.4 JI2.5
J12.6

PesynbTarel ocBOeHUS
ITUCUMILIAHEI P-1.5

Pasnen

Paznea 4. ITonesbie
TPAH3UCTOPBI U NPHUOOPHI ¢
3apsI0BOIi CBSA3BIO.

4.1

IIp

CTpyKTypa ¥ IPUHLUIT
JEHCTBUS MOJIEBOTO
TPaH3UCTOPA C YIPABIAIOIIIM
NIEKTPOHHO-IBIPOYHBIM
MepexoJ0M U1 6apbepoM
HlorTku. MneanusupoBanHas
CTPYKTYpa METaJUI-TH3IEKTPUK
-noynpoBogHuk (M/IT).
Ionesblie TpaH3UCTOPHI C
M30JIMPOBAHHBIM 3aTBOPOM
(MATII-Tpan3ucTopsl) ¢
HHIYUUPOBAaHHBIM U
BCTPOCHHBIM KaHAJIOM.
CrpykTypa U NpUHIUI
JecTBUs TPUOOPOB C
3apsimoBoi cBs3bio (I13C).

JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
JI2.6

PesynbTarsl ocBoeHuUs
JMACHUILIAHEI P-1.5

4.2

Ip

ITonesnie TPaH3UCTOPHI U
IpUOOPHI C 3apSATOBOH CBA3BIO.

JI1.1J11.2 J11.3J12.1
J12.2 J12.3 J12.4 JI2.5
J12.6

PesynbTarel ocBOeHUS
IUCHMILIAHEI P-1.5

43

Cp

[ToneBsle TpaH3UCTOPBI U
IPHOOPHI C 3apSI0BOH CBSI3BIO.

JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
JI2.6

PesynbTarsl ocBoeHuUs
MACIUILIAHEI P-1.5

Pazgen

Pasnea 5. Ynpasiasiemble
N0JIyIPOBOAHUKOBbIE
pe3ucTophl U
npeodpa3oBaTe/ibHbIE
MOJIyIPOBOJAHUKOBbIE
npuoopsblI.




5.1

Ip

OnTo31eKTPOHHBIE IPUOOPEL.
SIpKOCTHBIE XapaKTEPUCTHKH.
[IneHo4HBIE ¥ TOPOILKOBBIE
n3mydarenu. CBeTOANOBI H
IOJTyTIPOBOAHUKOBBIE JIA3€PBI.
®doTopesuctopsl. Dotoanoas! u
(hOTODIIEMEHTHI.
doToTpan3ucTOphl. ONTOMApPHI.
Tepmopesuctopsl. [lo3uctopsl.
Bapucropst.
ITosrynpoBoAHUKOBBIE
TEPMODJIEKTPUIECKUE
IPUOOPHI.
ITosynpoBoAHUKOBBIE
mojorpesaTeny Ha 3dexTe
IIenbthe. [lomynpoBOTHUKOBEIE
rajbBaHOMAarHUTHBIC TIPHOOPEL.
MarauTope3ucTopsl.
Marautoauoabl.
MarauToTpaH3uCTOPHI.
Ten3ope3ucrops! U
TEH30JaTYHKU.

JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
JI2.6

PesynbraTsl 0cBOCHUS
JIHACUUILIAHEI P-1.5

52

IIp

VYnpasnsemsie
HOJTYyTIPOBOAHUKOBBIC
PE3HUCTOPEI U
mpeoOpa3oBaTeNbHbIE
MOJTyNIPOBOJAHHKOBEIC
TIPHOOPHI.

JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
JI2.6

PesynbTarsl ocBoeHuUs
JIHACUUILIAHEI P-1.5

53

Cp

VYmpasnsemsie
MOJIyIIPOBOAHUKOBEIE
PE3HUCTOPHI U
peoOpa3oBaTeIbHbIC
MTOJTYyTIPOBOHUKOBEIE
IpUOOPHIL.

JI1.1 J11.2 J11.3J12.1
J12.2 J12.3 J12.4 JI2.5
J12.6

PesynbTarel ocBoeHUs
IUCUMILIAHEI P-1.5

Paznen

Pa3nen 6. Ucropust pa3BuTus
MHKPONPOLeCCOPHOM
TeXHUKH.

6.1

Ip

HcTopus pa3Butus
MUKPOIIPOLECCOPHON TEXHHUKH.
IIpumenenne
MHKPOIIPOIIECCOPOB B 00macTu
cBsi3u. Knaccudukarus
MHKPOTIPOIIECCOPOB.
OCHOBHBIE TIOHATUS U
OIIpEe/ICIICHUSL.

JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
JI2.6

PesynbTarel ocBOeHUS
IUCUUIINHEL P-1.5

6.2

Ip

HcTopus pa3Butus
MHKPOTIPOIIECCOPHOH TEXHUKH.

JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J712.4 J12.5
JI2.6

PesynbTarel ocBOEHUS
IUCUMIUIAHEI P-1.5

6.3

Cp

Hcropus pazButus
MUKPOIIPOLIECCOPHON TEXHUKHU.

JI1.1 J11.2 J11.3J12.1
JI2.2712.3 J12.4 J12.5
J12.6

PesynbTarel ocBOeHUs
TUCHMILIAHEI P-1.5

Paznen

Paznmen 7.
Muxkponpoueccopsl INTEL.




7.1

Ip

Mukponpoueccopst INTEL.
Mukpornpo1eccopHbIi
koMmrutekT i-8080. [Tpomeccop.
Apxutekrtypa. [IporpaMMHO
JOCTYIHBIE PETHCTPHI.
Hasnauenue BbIBOZIOB
MUKpocxeMsbl. Cucrema KOMaH/
MHKpoTnpo1eccopa. PopmaTsl
komanJ. Komannbr oGpamieHust
K BHEIITHUM yCTPOUCTBAM 1
KOMAH/IbI yIIPaBICHUS
npepbIBaHusAMU. bailT
COCTOSIHUSI POLIECCOPA.
Opranmzanus oOMeHa ¢
BHEITHUMH yCTPONHCTBAMH.

JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
JI2.6

PesynbraTsl 0cBOCHUS
JIHACUUILIAHEI P-1.5

7.2

IIp

Muxponpoueccopst INTEL.

JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
JI2.6

PesynbTarsl ocBoeHuUs
JIHACHUUILIAHEI P-1.5

73

Cp

Muxkponpoueccopst INTEL.

JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
JI2.6

PesynbTarel ocBOeHUS
IUCHUIIINHEL P-1.5

Pazgen

Paznen 8.
8.MuKpOKOHTPOJLIEPDI
MICROCHIP.

8.1

Ip

MUuKpOKOHTPOJLIEPHI
MICROCHIP. Apxurektypa
PIC16F877. ATMEGA328PU
IIporpaMMHO-A0CTyIIHBIE
peructpsl. HazHauenue
BBIBOJIOB MHKPOCXEMBI.
Cucrema KOMaH]T
MHUKPOKOHTpoJuiepa. DopmaTsl
komaHnj. Pabora
MHKPOKOHTPOJIIEPA B PEKUME
npepbiBaHuid. OpraHu3amus
oOMeHa ¢ BHEITHUMHU
ycrpoiictBamu. Padota
MHUKpPOKOHTPOJIIEPA B PEKUME
MPSAMOTO TOCTYTA B IIAMSTh.
[Ipumeps! nocTpoeHus
ycTpoiicTB Ha Oa3e
MHUKpPOKOHTpOJIIEpa
PIC16F877 n
ATMEGA328PU.

JI1.1 J11.2 J11.3J12.1
J12.2712.3 J12.4 J12.5
JI2.6

PesynbTarsl ocBOeHUs
JIHACHUILIAHEI P-1.5

8.2

Ip

MUKpPOKOHTPOJIEPHI
MICROCHIP.

JI1.1 J11.2 J11.3J12.1
J12.2 J12.3 J12.4 JI2.5
J12.6

PesynbTarel ocBOeHUS
ITUCUMILIAHEI P-1.5

8.3

Cp

MHEKPOKOHTPOJLIEPHI
MICROCHIP.

JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
JI2.6

Pe3ynbTaThl 0CBOCHUS
JTUCIUIIIAHEI P-1.5

Pazgen

Pazgen 9. IIporpamMmmuble
cpeAcTBa pa3padoTKu 1Js
MHKPOKOHTPOJLJICPOB.

9.1

Ip

WnTerpupoBanHas cpena
pazpabotku MPLAB-IDE.
SI3pIK IpOorpaMMHpOBaHUS
accemoOIep s
MHUKPOKOHTPOJIIEPOB. SI3BIK
nporpamMmupoBanus Cu st
MHUKPOKOHTPOJIIIEPOB.

JI1.1 J11.2 J11.3J12.1
J12.2 J12.3 J12.4 JI2.5
J12.6

PesynbTarel ocBOeHUS
IUCHMILIAHEI P-1.5

9.2

IIp

[MporpamMMHbIe CpeacTBa
pa3paboTKH IS
MHUKPOKOHTPOJLICPOB.

JI1.1 J11.2 J11.3J12.1
J12.2 712.3 J12.4 J12.5
J12.6

PesynbTarel ocBOeHUS
IUCHMITIAHEI P-1.5

9.3

Cp

IIporpaMmuble cpeacTBa
pa3paboTKu asst
MHKPOKOHTPOJIICPOB.

20

JI1.1 J11.2 J11.3J12.1
J12.2J12.3 J12.4 J12.5
JI2.6

PesynbTarsl ocBOeHUS
IUCUMIUIAHEI P-1.5




Paznen | Pasnen 10. Ipumenenue
MHKPOKOHTPOJLJIEPOB B
ycTpoiicTBax ynpapjeHus

TEeXHOJIOTHYeCKHMHU
npoieccamm.

10.1 IIp [Ipumenenue 3 1 JIT.1 JI1.2 JI1.3J12.1 PesynbTarel ocBOCHUS
MHKPOTIPOLIECCOPOB B JI2.2J12.3 J12.4 JI2.5 JucuuIuinesl P-1.5
YCTPOUCTBAX YIIPaBJICHUS J12.6
TEXHOJIOTHYEeCKUMU

npoueccamu. IIpumMepst
IIPOMBIIIICHHBIX YCTPOUCTB.
IIpumenenue
MHKPOTIPOIIECCOPOB B
MHOTOYPOBHEBBIX KOMIIJIEKCAX.

10.2 IIp [Ipumenenue 3 1 JIT.1 JI1.2 JI1.3J12.1 PesynbTarel ocBOeHUs
MHKPOKOHTPOJIIEPOB B J12.2J12.3 J12.4 JI2.5 qucuuiuinesl P-1.5
YCTPOHCTBAX yIpaBICHUs J12.6
TEXHOJIOTHYECKUMU
IIPOIIECCAMH.

10.3 Cp [Ipumenenue 3 15 JIT.1 JI1.2 J11.3J12.1 Pesynbrarel ocBOEHUS
MUKPOKOHTPOJUIEPOB B JI2.2J12.3 J12.4 J12.5 JUCUUIUINHBL P-1.5
YCTPOHCTBaX ynpaBJIeHHUs JI2.6
TEXHOJIOTHIECKIMHU
IIPOLIECCAMH.

10.4 3agér |Ilomyuenue 3aguéra mo 3 1 JI1.1 J11.2 J11.3J12.1 Pesynbrarhl 0CBOCHUS
JHUCUMILINHE JI12.2 J12.3 J12.4 J12.5 IUCUMIUIAHEI P-1.5

J12.6

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

TpamnunoHHas (perpo yKTUBHAS) TEXHOIOTH (TIperoaBaTellb 3SHAKOMUT 00yJaroIHXCsl C HOPSIKOM BEBITTOTHEHHUS 3aJaHuUs,
HaOJIFOAeT 3a BBITOJIHEHNEM U IIPH HEOOXOIUMOCTH KOPPEKTUPYET paboTy 00yJarOIIIXCs)

6. ®OH/I OHEHOYHBIX CPEJICTB

6.1. Kputepuu onleHUBaAaHMA TUCHUTINHBI

Kputepuu oneHuBaHus pe3yabTaToB 3aueTa:

«3aUTCHO

-IIyOOKO ¥ IIPOYHO YCBOMJI HPOTPaMMHBINH MaTepHall, HCUEPITBIBAIOLIE, TIOCIIEI0BATEIBHO, YETKO 1 JIOTHIECKH €ro M3JIaraer;

- YM€ET HaXO0JIUTh B3aUMOCBS3b TEOPHHU C MPAKTUKOMN; HE 3aTPyIHAETCS C OTBETOM IIPU BUAOU3MEHEHUH BOIIPOCA;

-BJIaJICET CIICIUAIBHON TePMHHOJIOTHEH, AEMOHCTPUPYET OOIIYIO 3Py AHIHI0. MOTYT OBITH HOIMYIIEHBI OJHA — IBE HETOYHOCTHU IIPU
OCBEIIEHUU BTOPOCTENEHHBIX BOIIPOCOB.

«HE 3a4TEHO

-MMEeT 3HaHUs TOJIBKO OCHOBHOTO MaTepHaia, HO HE yCBOWII €r0 JIeTalel, He 3HAeT 3HAUUTEIbHOM 4acTH IPOrPaMMHOTO
MaTepuana;

-JIOITyCKaeT HETOYHOCTH, HEJOCTATOYHO NPaBHIIBHBIE ()OPMYJIMPOBKH, HApYILICHUS JIOTHYECKOI OCIIeJ0BaTEIbHOCTH B U3JIOKEHUU
TEOPETHYECKOTO MaTepHana;

-HE BIIaJICCT CIICIUAIBHON TePMHUHOJIOTHEH, TOIMyCKaeT CyIIeCTBEHHbIE OMMMOKH MPH OTBETE.

6.2. TeMbl NHCEMEHHBIX PadoT

HE MpeyCMOTPEHO

6.3. ®oH/1 OLICHOYHBIX CPEACTB

Bompocs! k 3auéty

1.ITosrynpoBOJHUKOBBIE NPHOOPHI KAK OCHOBHBIE (DYHKIIMOHAIBHBIE JJIEMEHTH MUKPOAJIEKTPOHHUKH.
2 Knaccuduxkarwys 1n/n npuoopoB, 31€MEHTOB M KOMIOHEHTOB HHTETPAIBHBIX MHKPOCXEM.
3.Hocurenu 3apsiaa U TOKU B IOJIyIIPOBOJHUKAX.

4. Knaccudukarms KOHTAKTOB: P-N-IEPEX0Md, N-n+- U p-p+- IMepexoabl, KOHTAKT METaLI-IIOJIyIIPOBOHUK, TE€TEPONICPEXOIHI.
5.KoHTaKT 1oJ1ynpoBOJHUK-I0TyIPOBOIHHUK.

6.BAX nepexona.

7.KoHTaKT MeTa/uI-10JIyIPOBOIHUK.

8.Ilepexon HloTTkH.

9.dusnueckue GakTopsl, ONMpeNeIIOMNE TOCTOSIHHbIE IPSMbIe 1 00paTHBIE TOKK uepes nuox ¢ D/I1.
10.06paTiMele 1 HeoOpaTHMBIE IPOOOH MO,

11.TerunoBoii mpo6oit muona.

12.JIaBunHBIN o001 qH0aA.

13.TyHHeNbHBIH IPOOOii.




14.Pa3HOBUAHOCTH II/TI AUOOB: BRINPSIMUTEIBHBIE TUOBI, CTAOMIUTPOHBI, CTAOUCTOPHI, TYHHEIBHBIC U OOpaIeHHBIC THOIBL,
BapHKaIlbl.

15. Inoaet "anna.

16.HanexxHOCTh 1MONOB.

17.CTpyKTypa 1 OCHOBHBIE PEKUMBI pabOTHI TPAH3UCTOPA.

18.CxeMmbl BKIIFOUEHHS M TIPUHILIUIT ACHCTBUS TPAH3UCTODA.

19.ITapaMeTpsl TpaH3UCTOPOB.

20.3aBucuMocTh K03 PUIHEHTA TepeAadr OT YaCTOTHL.

21.HaaexxHOCTh TPaH3UCTOPOB.

22.CTpyKTypa ¥ OCHOBHbIE Pa3HOBHIHOCTH THPHCTOPOB.

23 .IlpuHuun AeiCTBUS U OCHOBHBIE XapaKTEPUCTUKHU TUPUCTOPOB.

24 .Duznyeckas MOJENIb THPUCTOPA.

25.BonbT-amnepHas XapaKTepUCTHKA THPUCTOPA B OTKPHITOM COCTOSTHHU.
26.Crioco0bI BKITIOUCHUS THPHCTOPOB.

27.®u3ndeckue OTpaHUYEHNS Ha pa3Mephl JIEMEHTOB UHTETPAIBHBIX MHUKPOCXEM.
28.CTpyKTypa HHTETPAJIbHBIX TPAH3UCTOPOB U JTUOJIOB.

29.CocraBHbIE TPAH3UCTOPBI.

30.®yHKIMOHAIBbHBIE UHTETPUPOBAHHBIC JJIEMEHTBI: MHOTOSMUTTEPHBIN TPAH3UCTOP.
31.CtpykTypa U NpUHLIUI JEHCTBUS MOJEBOTO TPAH3UCTOPA C YIPABIAIOIUM dIEKTPOHHO-IBIPOUHBIM MEPEX0JOM UM OapbepoM
[oTTKN.

32.Mpeanm3upoBaHHas CTPYKTYpa MeTaluI-TH3JIeKTPpUK-TIoryipoBoaauK (M/IT).
33.I1oneBble TPaH3UCTOPBI C U30IUPOBAHHBIM 3aTBOPOM (MIII-TpaH3HCTOPBI) C MHIYIIHPOBAHHBIM M BCTPOCHHBIM KaHAJIOM.
34.CtpyKTypa ¥ IPUHIIMIT ASHCTBHS IPUOOPOB ¢ 3apsiaoBoii ces3bio (I13C).
35.0nT031eKTPOHHBIE TPHOOPEL. SIPKOCTHBIE XapaKTePUCTHKH.

36.11neHoYHbIE U TOPOUIKOBBIE U3TYYaTEINN.

37.CBeToauo bl ¥ MOJYNPOBOAHUKOBBIE JIA3EPHhI.

38.@otope3ucropsl. PoToHOIBI K POTOITEMEHTHL.

39.®@oToTpan3ucTopsl. OnTonapsl.

40.Tepmopesuctopsl. [To3uctopsl. BapucTopsr.

41.IToxynpoBOAHUKOBBIE TEPMOIIEKTPHIECKHE ITPHOOPBI.

42 ITomynpoBOHUKOBBIE MOAOTpeBaTes Ha dpdekte [lenpThe.

43 .I1osrynipOBOJHUKOBEIC TAIbBAHOMATHUTHBIC IPHOOPHI.

44 MarauTope3ucTopsl. MarHUTOANOAbl. MarHUTOTPaH3UCTOPEI.
45.TeH30pe3uCTOPBI U TEH30JaTYHKH.

46.Mcropus pa3BUTHA MUKPOIIPOLIECCOPHON TEXHUKH.

47 IlpumeHeHre MUKPOTIPOLECCOPOB B 0OIACTH CBSI3H.

48 Kiaccudukaius MUKPOTIPOIIECCOPOB.

49.0CHOBHBIE MTOHATHUS U ONIPEIEICHHUS.

50.Muxkpomnponeccops! INTEL.

51.MuxpomnpoueccopHblii KoMIuiekT i-8080.

52.Ilpoueccop. ApXuUTeKTypa.

53.IIporpaMMHO JOCTYIIHbIE PETUCTPBHL.

54.HazHaueHue BBIBOJJOB MUKPOCXEMBI.

55.CucremMa KOMaH MUKPOIpoLeccopa.

56.@opmatbl KOMaHI.

57.KomaHnzs! oOpalieHns K BHEITHAM YCTPOHCTBAM M KOMAH/IBI YIIPABICHUS IPEPHIBAHUAMH.
58.BaiiT cocTosiHUS mpoLeccopa.

59.0pranunzanys 0OMeHa ¢ BHEIIHUMHU YCTPOUCTBAMHU.

60.MuxpokonTposuiepst MICROCHIP.

61.Apxurexrypa PIC16F877.

62.IIporpaMMHO-10CTYITHBIE PETUCTPBIL.

63.Ha3HaueHue BbIBOJIOB MUKPOCXEMBI.

64.Cucrema KOMaHJ MUKPOKOHTPOJLIEPA.

65.DopMaThl KOMaH.

66.PaboTa MUKpOKOHTPOJIIIEPA B PEXKUME MTPEPHIBAHUH.

67.0praam3aryst o0OMeHa ¢ BHEITHIMH YCTPOHCTBaMH.

68.PaboTa MEKPOKOHTpPOJIIEPA B PeXKUME IPSIMOTO JOCTYIA B AMSTh.
69.ITpumMepsbl TOCTPOCHUS YCTPOUCTB Ha 6a3e MukpokoHTposuiepa PIC16F877.
70.1uTerpupoBanHas cpena pazpabotku MPLAB-IDE.

71.51361x IporpamMMupoBaHus accemOep 11t PIC MEKpOKOHTPOIIEPOB.

72 S13p1x iporpamMmupoBanus Cu st PIC MEKpOKOHTPOJIIEPOB.

73.IIpuMeHeHne MUKPOTIPOLIECCOPOB B yCTPOUCTBAX YIPABIEHUS TEXHOJIOINYECKUMH MPOLIECCAMHU.
74 .IlpuMepbl IPOMBILIUIEHHBIX YCTPOICTB.

75 .1IpuMeHeHre MUKPOIIPOLIECCOPOB B MHOIOYPOBHEBBIX KOMILIEKCAX.

6.4. IlepeyeHb BH/IOB OLEHOYHBIX CPEICTB

Bompocs! k 3auéry




7. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJINHBI (MO YJIA)

7.1. Pexomenayemasi JuTeparypa

7.1.1. OcHOBHAs JIMTEpPaTypa

ABTOpBL, 3arnaBue WznarensctBo, | Kou-Bo On. agpec
JI1. [I'yces B.I',, DNEKTPOHUKA U MUKPOIIPOLIECCOPHAs TEXHUKA: Mocksa: 25
1 |T'yceBIO.M. |VueGHuK a7 By30B Beicmas mkona,
2008
JI1. | JIaBpenTheB | CXEMOTEXHHKA SJICKTPOHHBIX CPEACTB: yueOHOE Mockga: 5
2 |B.®. rmocobue Axanemus, 2010
JI1. [ CrecapeB C. | DnekTpoTeXHHKa M AJIEKTPOHUKA: YieOHOe ocoOne PoctoB-Ha- 1 http://biblioclub.ru/ind
3 | C., ConnmaroB Hony|Taraupor: ex.php?
I'.B. TOxHbBIH page=book&id=57768
(benepambHBII 6
YHHUBEPCHTET,
2018
7.1.2. JlonotHUTEILHAS JIATEPATYypa
ABTOpBHI, 3arnaBue W3narenscTBoO, Koun-Bo On. aapec
JI2. [Jlayna B.. | DnexTpoHHKa M MUKPOIIPOLIECCOPHAs TEXHUKA. PoctoB-Ha-Zlony: 24
1 JlunnoMHOe NpOeKTUpOBaHUE CUCTEM aBToMaTH3auuu 1 | @enuxe, 2007
YIpaBIeHUS: yICOHHUK JJIS By30B
JI2. | Vuepux B.A., | Mukpoxontposuiepsl PIC16x7xx. CemelicTBo 8- CaHkT- 20
2 | Kopsixun- paspsirabpix KMOIT MEUKPOKOHTPOJIIEPOB € aHAJIOTO- IetepOypr:
Yepusx CJI. | undpoBbM npeodpazoBaTesieM: HAyIHOE H3JaHUC Hayka u
Texnuka, 2002
JI2. | Konteiruua OCHOBBI MUKPOTIPOIIECCOPHOH TEXHUKHU: Y 4eOHO- Bbparck: bpI TV, 35
3 [O.C, METOIUYECKOE IToco0ue 2004
3aBOI0BCKUH
A.C.
JI2. | TaBepube K. | PIC- MukpokoHnTpoJsuiepsl. IIpakTuka npuMeHeHus: Mocksa: IMK 5
4 CrpaBOYHHK IIpecc,
2003,2004
JI2. [ Pomam D.M., |DaexkTpoHHbIe ycTpoiicTBa MHGOPMAIIMOHHBIX cucTeM 1 [ Mocksa: J[amikoB 5
5 | DeoKTHCTOB |aBTOMATHKH: YICOHUK u K*, 2011
HA,
Edpemon
B.B.
JI2. | Cxopoxox C. | OCHOBHI IIporpaMMHPOBAaHHS MHKpoTporieccopos Intel Taranpor: 1 http://biblioclub.ru/ind
6 |B., CenstHKHMH | A BCTpaMBaeMBIX CHCTEM: yaeOHOe Tocodne IOxub1 ex.php?
B.B,, (dhenepanbHbII page=book&id=49331
Hposznos C. YHUBEPCUTET, 6
H., Kamaues 2016
A I1,
Xycaunos H.
1.
7.3.1 IlepevyeHsb NporpaMMHOro odecrneveHust
7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level
7.3.1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
7.3.1.3| Adobe Acrobat Reader DC
7.3.1.4| doPDF
7.3.1.5| LibreOffice
7.3.1.6 | Mathcad Education-University Edition
7.3.1.7| MATLAB Academic new Product Concurrent Licenses
7.3.1.8| GNU gcc
7.3.1.9| Delphi Community Edition
7.3.1.1 | NI Multisim for Education
0
7.3.2 IlepeuyeHb MHGOPMAIIMOHHBIX CIPABOYHBIX CHCTEM
7.3.2.1 | YauBepcuterckas nadopmarnuonnas cuctema POCCHUS (YUC POCCHUA)
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7.3.2.3 | Hayunas snexrporHas 6ubnmnorexka eLIBRARY.RU

7.3.2.4| DnexrponHnas 6udmmorexa bpl'Y

7.3.2.5| DnexrpoHHEIi Katanor ounomuotexu bpl'yY

7.3.2.6 | «YHuBepcuTeTcKas oubnmmuoTeka online»

7.3.2.7| U3natensctBo "JIaHp" 351€eKTPOHHO-OUOIMOTEYHAS CUCTEMA

7.3.2.8 | CipaBouHo-1ipaBoBas cuctema «Koncynprant [Imroc»

7.3.2.9| UCC "Konekc". UHpopMaLMOHHO-CIIPaBOYHAS CHCTEMA

7.3.2.1|20C "O6pasosarenphas miathopma FOPAUT"

0
8. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHHUE JUCHHUIIJIMHbI (MOAYJIS)
Aynutopust Haznauenue OcHaIeHue ay INTOPHA Bun zanstus
1111 JlaGoparopust OcHOBHOE 000pyI0BaHHE: Jlex
JNEKTPUIECKHX ceTeil M | - Metamnorpaduueckuii nudposoii kommieke MET 1MT;
CHCTEM - KommuiexT npuOopoB aiis MCCiIel0BaHUS 31€KTPOMAarHUTHBIX TOJICH U
3NIEKTPOMArHUTHOI 00CTaHOBKH;
- KommiexT nmpu6opoB Ii1s HCCIeT0BaHMUS KauecTBa IEKTPOIHEPIUH U
[IapaMeTpoB HEKTPUIECKHUX CEeTeH;
- opraTuBHbIi poBoii pednexromerp PEMC-105M1;
- Cron paguounHxeHepa 6 1IT.;
- ITnanmetnsrit [TK Acer Iconica Tab AS01 10”; Ilpuntep nasepusiit HP
LaserJet 1200; Mouutop TET 17” LG - 1 1mrt.; cucTeMHblIit 6J10K 6 IIT.,
MoHutop Philips 6 mr.;
JIOTIOTHUTEIBHO
- UnTepaktuBHas nocka SMART ¢ HoyTOykom ASUS.
- MapKepHas Aocka — 1 mT.
VYueGHast MeOens:
- KOMIDIEKT Mebenn (TT0ca0YHbIX MecT) - 16 mT.
- KOMIDIEKT Mebenu (TT0caTouHbIX MeCT) Al TperoaaBarels — | mT.
1111 JlaGopartopust OcHoBHOE 000pyI0BaHHE: IIp
JNEKTPUIECKHX ceTeil M | - Metamnorpaduyueckuii nudposoii kommieke MET 1MT;
CHCTEM - KommuzexT npuOopoB aiist MCCiIel0BaHUS 31€KTPOMAarHUTHBIX TOJICH U
3NIEKTPOMArHUTHOI 00CTaHOBKH;
- KommiexT mpu6opoB Ii1s HCCIeT0BaHUS KauecTBa IEKTPOIHEPIUH U
[IapaMeTpoB HMEKTPUIECKHUX CEeTeH;
- opraTuBHbIi poBoii pednexromerp PEMC-105M1;
- Cron paguounHxeHepa 6 LIT.;
- ITnanmetnsrit [TK Acer Iconica Tab AS01 10”; Ilpuntep nasepusiit HP
LaserJet 1200; Mouutop TET 17” LG - 1 1mrt.; cucTeMHblIit 6JI0K 6 IIT.,
MoHutop Philips 6 mt.;
JIOTIOTHUTEIBHO
- UnTepaktuBHas nocka SMART ¢ HoyTOykom ASUS.
- MapKepHas Aocka — 1 mT.
VYueGHast MeOens:
- KOMIDTIEKT Mebenn (T10ca0uHbIX MecT) - 16 mT.
- KOMIDIEKT Mebernu (TT0caTouHbIX MECT) AUl TperoaaBarels — | mT.
1111 JlaGoparopust OcHoBHOE 000pyI0BaHHE: Cp
JNEKTPUIECKHX ceTeil M | - Metamnorpaduueckuii nudposoii kommieke MET 1MT;
CHCTEM - KommuiexT npuOopoB aiis MCCiIel0BaHUS 3I€KTPOMAarHUTHBIX IOJICH U
3NIEKTPOMArHUTHOH 00CTaHOBKH;
- KommiexT nmpu6opoB 1S HCCIETOBAHUS KauecTBa IEKTPOIHEPIUH U
[IapaMeTpoB HIEKTPUIECKHUX CEeTeH;
- MopraTuBHbIi poBoii pednexromerp PEMC-105M1;
- Cron paguounHxeHepa 6 LIT.;
- ITnanmetnsrit [TK Acer Iconica Tab AS01 10”; IlpunTtep nasepusiit HP
LaserJet 1200; Mouutop TET 17” LG - 1 1mirt.; cucTeMHblIit 6J10K 6 IIT.,
MoHutop Philips 6 mr.;
JIOTIOTHUTEIBHO
- UnTepaktuBHas nocka SMART ¢ HoyTOykom ASUS.
- MapKepHas Aocka — 1 mT.
VYueGHast MeOens:
- KOMIDIEKT Mebenn (TT0ca0YHbIX MecT) - 16 mT.
- KOMIDIEKT Mebenu (TT0ca ouHbIX MECT) AUl TperoaaBartels — | mT.

9. METOJAUYECKHE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCHUTIITUHBI (MO YJIS)

OCHOBHOE BHIMaHHE NIPU U3YUCHUH JUCIUIUINHBI HEOOXOIUMO CKOHIIEHTPUPOBAThH HA IIPUKIAJHOM aCIIEKTE UCIIOJIB30BAHHS
TEOPETUYECKUX 3HAHUU.




[IpoBenenHue mpakTUYECKUX 3aHATHI HAIPABICHO Ma yIITyOJIeHUE U 3aKpeIlIeHHe 3HAHUH B IIPOIIECCEe CAMOCTOATENIBHOM paboThI, a
TaKke CaMOCTOSATEIbHOTO NPUMEHEHHsI MOTY4YEHHBIX 3HAaHUH B IPAKTUYECKON JeSTENbHOCTH.

I[pu poBeaeHUN 3a4eTa eecoo0pa3Ho UCIIOIb30BaTh KaK YCTHYIO, TaK U MUCEMEHHYIO ()OPMY OTYETHOCTH.

O1eHKOM «3a4TEHO) Ha 3aUeTe OLCHUBAETCS TaKOe 3HAHHE YIeOHOTO Kypca, KOTaa 00yJaromuiics 3HaeT He TOJIBKO TEOPEeTUIECKIUe
BOTIPOCHI, CBOOOHO B HUX OPHEHTUPYETCS, HO M 00OHApYKUBAaeT yMEHHE CBA3bIBATh TEOPUIO € MpakTUKoi. Kpome Toro,
9K3aMEHYEMBbIH IT0Ka3bIBacT 3HAHUE, YCIICIITHO BJIA/ICET MOHITHSIMH, KATCTOPUSIMH, YMEET HaXOIUTh CBSI3U MEXKLy COOBITHSMH,
CTIIOCOOCH Ha aHAJIOTHH ¥ CPaBHEHMS, YMEJIO H OOCTOSTENFHO OTBEYAET Ha TOTIOIHUTEIBHBIE BOTIPOCH], 00HAPYKUBAET BBHICOKYIO
KyIbTypy peurt OTBeT 00y4aronerocs 3HaUNTEIbHO HIDKE YPOBHS 3TUX TpeOOBaHMH, MOKA3bIBAIOMINIT HATHUNE CEPbE3HBIX
HEJ0pabOoTOK B €TO 3HAHUSX, INIOX0E BlIaJIeHHE KaTErOpHalIbHBIM aNnapaToM, HEOHUMaHUE NPAKTUYECKOTO CMBICHIA
TEOPETHUECKUX BOTIPOCOB, HA 3a4€TE OLICHMBACTCA «HE 3a4TeHO». [Ipr 3TOM 3K3aMEeHATOP JOMKEH OOBICHUTH 00yJaroImEeMyCsl ero
He0pabOTKH, AaTh COBETHI, KaK TOTOBHUTHCA K TIepeciaue, YT00b! YCIEIHO CAaTh MOBTOPHEIN 3aueT. [Ipu npoBeieHnn SK3aMeHa
TaKke Lesecoo0pa3Ho UCIOIb30BaTh Kak YCTHYIO, TaK U MUChbMEHHYIO (JOpPMY OTUETHOCTH.
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