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OPTAHM3AIIMOHHO-METOAYECKHI1 PA3JIEJ

CTPYKTYPA M COIEPKAHME IV CHUATIIAHBI (MOIY.JIST)
OCOBEHHOCTH OBYUYEHHWSI HHBAJIMJIOB U JINI] C OB3
YYEBHO-METOIMYECKOE OBECHEYEHUE CAMOCTOSITEJILHOM
PABOTBI OBYYAIOIINXCHA

OBPA30BATEJILHBIE TEXHOJIOT MU

OLIEHOYHBIE CPEJICTBA JUISI TEKYIIETO KOHTPOJISI YVCIEBAEMOCTH
W IIPOMEKYTOYHOM ATTECTALIUNA

YYEBHO-METOMYECKOE W MTH®OPMALIMOHHOE OBECHEYEHUSA
YYEBHOU TUCHUILIUHBI (MOIYJISA)
MATEPHAJBHO-TEXHUYECKOE OBECIIEYUEHUE YYEBHOM
TACIATLITAHBI (MOY.JIST)



1. OPTAHU3AIIMOHHO-METOJUYECKHAM PA3IEJ

1.1. Ilesu u 32124 OCBOEHHUSI YUeOHOM TMCUMILIHHBI (MOIYJIs1)

Ilenp w3y4YeHHWS OUCHMIUIMHBI — (QopMupoBaHue y Oyaymux CHEIUATMCTOB

TEOPETUUYECKUX 3HAHUN M MPAKTUYECKUX HABBIKOB IO MCIOJb30BAHUIO COBPEMEHHBIX

JOCTIKEHUH U(POBOI 3IEKTPOHHOM TEXHUKH ISl PELICHUs] IIMPOKOT0O CIIEKTpa 3a7ad B

Pa3IMYHBIX 00JIACTAX, @ UMCHHO:

* 03HAKOMHTh CTYJEHTOB C OCHOBAMH TEOPHUU IOCTPOEHHUS HU(PPOBBIX YCTPOWCTB H
CUCTEM;

* IPUBUTDH HABBIKK PaOOTHI C PA3TMYHBIMU CPEJACTBAMHU BBIYHCIUTEILHON TEXHUKH;

* U3NIOKUTh OCHOBHBIE mpuHIMNbl opranusanun BUC/CBUC mnporpamMupyeMoit
CTPYKTYPbI, MUKPOIIPOIIECCOPHBIX KOMIIJIEKTOB U TTaMSTH.

OCHOBHBIMH 32/1a4aMHU U3y4YeHHsI TUCUUIIMHBI «Opranu3anusa IBM u cucrem»

SIBJISIFOTCS S

* U3y4YEHUE CXEMOTEXHHYECKOTO MOCTPOCHHUS, CUCTEMbI MapaMeTpoB, (PYHKIIMOHAIBHOTO
COCTaBa M OCOOCHHOCTEH MPUMEHEHHSI COBPEMEHHBIX HHTETPATIbHBIX CXEM;

* U3y4eHHE IPUHILIUIIOB MOCTPOEHUS (PYHKIIMOHATIBHBIX Y3JI0B BHIYMCIUTEIBHBIX MaIINH,

* OCBOCHHUE METOIOB aHAIN3a M CHHTE3a TUTIOBBIX (PYHKIIMOHAIBHBIX Y3JI0B;

* OCBOCHHE COBPEMEHHBIX METOJIOB U CPEJICTB CXEMOTEXHHYECKOTO MPOEKTUPOBAHUS
CPEACTB BBIUUCIUTEIILHON TEXHUKH.

1.2. MecTto AucuMILUIMHBI (MOYJs1) B CTPYKTYpe 00pa3oBaTeIbHOIl NPOrpaMMbl
HaNpaBJIeHUs OATOTOBKH

VYyeonas nucuurumaa «Opranu3zainus 9BM u cucteM» OTHOCUTCS K 0a30BOM YacTH OJ10Ka
«Jductunnun (moxyneit)» b1. M3yuenue yueOHoit nuciummmnsl «Opranuzanus 9BM u cuctem»
Oa3upyeTcs Ha 3HAHUSIX, YMEHUSX U HAaBBIKAX, MOJIyY€HHBIX 00YUaIOIIMMUCS TIPU U3YYCHUU
MPEIIIECTBYIOMIETO Kypca.

1.3. TpeOoBaHus K pe3yabTaTaM OCBOEHHUS Y4eOHOI THCHUIIMHBI (MOTYJI51)

[Tpouecc ocBoeHMs] yueOHOW AMCLUMIUIMHBI HampaBieH Ha (OpPMHUpPOBaHUE Yy OO0yYaromMXcs
CIIEYIOIINX KOMIIETEHIIN:
Vuusepcanehbie (YK), o6menpodeccuonansubie (OIIK), mpodeccuonanpusie (I[IK) — B
coorBercTBUU ¢ PI'OC 3++.



Kon
KOMIICTCHIINN

CoaepxkaHue KOMIETEHIUU

I/IHIII/IKaTOpr JOCTHIXKCHUSA KOMIICTCHIIUHN

OIIK-7

OIIK-7. CnocobeH mpou3BOIHUTH
HE0OXO0IUMBIC PACUYETHI
OTJICIIBHBIX OJIOKOB U YCTPOKCTB
CUCTEM KOHTPOJIA,
ABTOMATH3ALIMH U yIIPaBJICHHS,
BBIOMpaTh CTaHJAPTHBIC CPEJICTBA
ABTOMATHUKH, U3MEPUTEIIBHON U
BBIYHCIUTEILHON TEXHUKH TIPU
MPOSKTUPOBAHUH CUCTEM
ABTOMATHU3AINH U yIIPABICHHUS

OIIK-7.1. PaboTaeT ¢ COBpEeMEHHBIMH
CHCTEMaMH aBTOMAaTH3HPOBAHHOTO
MIPOCKTHUPOBAHHUS.

OIIK-7.2. 3HaeT ¥ NpUMEHSAET MPUHIUIIBI
MPOSKTUPOBAHUSI OTACITHHBIX OJIOKOB H
YCTPOMCTB CUCTEM KOHTPOJIS,
aBTOMATHU3ALIMU U YIIPABJICHUS; IPOBOIUT
OLICHOYHBIE PACYEThI XapaKTEPUCTUK
W3MEPUTEIbHOW U BBIYUCIUTENBHON
TEXHUKH.

OIIK-7.3. IIpoekTupyeT OTAEIbHbIE
CHCTEMbI aBTOMATHU3ALUH U YIIPABJICHHS.




2. CTPYKTYPA 1 COJIEP)KAHUE YUEBHOM JUCIHUILIMHBI (MOJIYJIS)

2.1.

O0bém yueOHOM TuCUUIIMHBI(MOLYJIs1).

O0béMm muctummuabl «Opranuzanus 9BM u cuctem» cocTaBisieT 6 3a4€THBIX €IUHHIBI/216

JacCoB:

Bup yueOHoii padoThl

Bcero,
4acoB

Ounas gopma

Ounas gopma

Kypc, yacos

Kypc, yacos

Ounasn
(¢popma

1 kype

2 Kypc

2 ceM

3 cem

AynurtopHasi pabora
o0yuarouuxcs ¢
npenoaasareseMm (1Mo
BU/IAM Y4eOHBbIX 3aHATHI),
BCero B TOM 4YHcJIe:

76

42

34

Jlexuuu (JI)

22

12

10

IlpakTH4yeckue 3aHATUSA
d13)

54

30

24

B ToMm umcine,
HpaKTI/ILIeCKaFI IIoATrOTOBKA
(IT3IIIT)

JlabGopaTropHblie padoThI
(JIP)

B ToMm umcne,
HpaKTI/ILIGCKafl IIOATrOTOBKA
(JIPTIIT)

CamocrosiTesbHast padora
o0yuarwmuxcs (CP)

68

30

38

B toM uncne,
MpaKTUYyeCcKas MOArOTOBKa
(CPIIII)

[Ipomexxyrounas
aTTecTarus (oAroTOBKa U
caada), BCEro:

KonrtponsHas pabora

KypcoBas padota

3auer

DK3aMeH

72

36

36




Hroro:
OGL%I&&I TPYZIOCMKOCTD ( 216 108 108
€OHON AUCUUILINHBI (B
3llzcax, 3a§eT;LIX CIMHULIAX ) (63.) (33.0) (33.)
2.2.  CopaeprxaHue paseinoB yueOHOU AUCIUILTHHBI (MOTYJIs)
No HanmenoBanue Coneprxkanue pasnena (TeMaThKa 3aHATHI) dopmupyembie
n/m | pa3aena (TeMbl) KOMITCTCHIINH
(mHOCKC)
1 Bsenenue. MecTto nu(poBbIX YCTPOICTB B COBPEMEHHOM TEXHUKE. OIIK-7
Knaccudukanus, Hcropus pa3zButus nudpoBeiX ycrpoicTB. O0IacTh
KpaTKas npuMmeHenus. [lonstus crenenu unrerpauuu. Pazpurtue
XapaKTEePUCTUKA BUC/CBUC. OcHOBHBIE HANIPaBICHUS Pa3BUTHS U
BO3MOKHOCTEH 1 npuMeHeHus. COBpeMEHHbIE CXEMOTEXHOJIOTUH B
IIPUMEHEHUN npousBojcTBe UC. Otnnuns cxemorexnonoruit KMOII, TTJI
Cx3BM. OcHosnbie | u DCJI. IIpocTeiime MoeIu JOTUYECKUX AIIEMEHTOB.
noHATUsA U TepMuHsl. | Cratnueckue napamerpsl JID. beictponericteue JI9.
[Ipocretimue Momutnocts notpebnenus JI3.
Mozenu u cucreMa | Hoselimme cxemorexnosoruu npoussojcrsa MC ¢
napaMeTpoB UCIOJIb30BaHHNEM HOBBIX MaTepuanoB. CucTeMa nmapameTpon
JIOTUYECKHUX KMOII (BbICOKOBOJIBTHBIX U HU3KOBOJIBTHBIX ). CHcTeMa
napametpoB TTJI(I). Cuctema napamerpos ICJI.
2 TwIIBI BBIXOTHBIX Jlornueckuii BBIX0/. DJIEMEHTHI C TPEMSI COCTOSTHUSMH BBIXO/IA. OIIK-7
KacKasl0B U(POBBIX | BHIXOJ € OTKPHITHIM kosuiekTopoM(OK) u smutrepom(0D).
3IIEMEHTOB. Harpy3ounas xapakrepuctuka snemeHToB ¢ OK.
OueHka Harpy304HOM XapakTepucTHKU nemMeHToB ¢ OK.
®opmupoBanue mapada3HbIX BBIXOJHBIX CHTHAIOB B
anemenTax JCJIL.
3 [TapazutHble cBsi3u | [lapasutHble cBsI3U HUPPOBBIX AIEMEHTOB M0 LENSAM MUTAHUS. OIIK-7
i (ppoBbIX @unpTpanys TUTAIONIUX HAPSHKEHUH B cxemax LY.
57€MEHTOB MO IensaM | JABUCUMOCTh MTOMEX I10 LETSAM MUTaHHs OT Ka4ecTBa
ATAHYS. AIEKTPUUYECKUX COCTUHEHUMN.
3aBUCHMOCTh TOMEX TI0 IIeMsM TMHUTaHUs OT KadyecTBa
MIPUMEHSEMBIX OJIOKUPOBOYHBIX KOHICHCATOPOB.
4 [lepenaua curnanoB | IlepekpecTHble noMexu. Mcka)keHne CUTHAJIOB B OIIK-7
B I_II/Iq)pOBBIX ygnax HCCOTJIaCOBAHHLBIX JIMHUAX. HI/IHI/II/I nepenaqn CHUTHAJIOB.
¥ yCTPOMCTBAX. [TapannensHOE cortacoBaHUE BOJTHOBBIX CONMPOTHBIICHHH.
[TocnenoBarenbHOE COTIIaCOBaHUE BOJIHOBBIX CONPOTUBIICHUH.
Crioco0bI MapauIeIbHOTO U TIOCIEIOBATEIHFHOTO COTJIACOBAHMS
BOJTHOBBIX COTIPOTUBIICHUH.
5 BcnomorarenbHble | DI€MEHTHI 33JIepKKHU. | 'eHepaTopbl UMITYJIbCOB. OIIK-7
AJIEMEHTHI ®opMUPOBAHUS UMITYIBCOB MO JIUTEIBHOCTUA. DIEMEHTHI
U(POBBIX Y3710B U | MHAUKALUH.
YCTPOJCTB. CxeMbl (OpMHUPOBAHUSI UMITYJTBCOB TIO ITUTETHHOCTH. CXEMBI

AJIg yIIpaBJICHUS 3JIEMCHTAMU MH/IUKAIIH.




6 Tunosele cutyanuu | PexuM Hencnonb3yemsIX BXOI0B. PeKUM HEUCIIONb3YEMBIX OIIK-7
IPUMEHEHUS anemeHToB HapamuBanue yncina Bxon0B. CHUKEHUE HArpy30K
nudpossix UC B Ha Bxoaax JID. CoryiacoBanue BXOAHBIX U BBIXOAHBIX CUTHAJIOB
y31ax Pa3HbIX CXEMOTEXHOJIOTHH.
BEIMHCTHTEILHOM CornacoBaHu€e BXOJIHBIX U BBIXOJIHBIX CUTHAJIOB Pa3HbIX
TeXHIKIL CXEMOTEXHOJIOTUH.
7 Beenenue B Brenenue B mpobaemaTuky npoektupoBanus LY OIIK-7
npo0iieMaTUKy KOMOMHaIMOHHOTO TUMa. Pucku. CriocoObl MUHUMH3AIUN
npoekTuposanus 1Y | Jorumdyeckux ¢ynkuuid. Kpurepun kadectBa mpoekTa
KOMOUHALMOHHOrO | UWM(PPOBBIX YCTPOHCTB.
Trna. PUCKH. CriocoOb1 MUHUMH3AIMHY JIOTHYeCKuX QyHKIui. Kpurepuu
Ka4yecTBa MPOEKTa UPPOBBIX YCTPOUCTB.
8 JIBouuHbIE JIBouunsie gemudpaTtopsl. [IpuopurerHsie v ABOUYHBIE OIIK-7
nemupaTopsl, mmdpaTopsl. Ykazarenu crapueil equaunbl. Hapamusanue
MIPUOPUTETHBIEC U Pa3psAHOCTH IPUOPUTETHOTO MU PpaTopa. MynbTUILIIEKCOPHI U
JIBOUYHEBIE nemynbTuIIekcopsl. YJIM. Cnoco6sl HacTpoiiku YJIM.
mQpaTopsl. HapamuBanue pa3MepHOCTH MYJIbTUILIIEKCOPA.
MynbTumsekcopst u | [upamugansaele cTpykTyphl YJIM. Teopema Illennona.
AEMYJIBTUIUIEKCOPBL. | CriocoObl HapalMBaHUE Pa3psSIHOCTH MPUOPUTETHOTO
YIIM. mdparopa. Teopema lllenHOHa U ee TpUMEHEHUE [T
MUPaMUJATBHBIX CTPYKTYD.
9 Kommnapatopsl, Kommaparopst. Kontposs mo moyito 2. CxeMbl CBEPTKH. OIIK-7
CXEMBI KOHTPOJIA. MaxxoputapHsbIil 351eMeHT. KOHTpOJIb ¢ HCIIONB30BaHUEM KO1a
Peructpsl u XemmuHTa.CUETUYNKH C HEIBOUYHBIM KOJAUPOBAHUEM (B KOJIE
CUETUUKU. Fpeﬂ, B KOIC 1 u3 N)
Cxema koJiepa 1 1exojiepa A Koja XeMMHHra.CUeTUrKH C
HEJBOMYHBIM KOJUpoBaHueM (B koje I'pes, B koge 1 u3 N)
10 Cymmatopsr, AJTY, | OnHopaspsinablii cymmarop. [lapaniensHblil cymmaTop ¢ OIIK-7
YCKOPEHHBIH napajieabHbIM NepeHocoM. [lapannensHbiii cymmaTop ¢
nepeHoc, napajuieJbHbIM IepeHocoM. CyMMaToOpbl TpyHIoBOi
YMHOKHUTEJH. cTpyKTypsl. IlocnenoBarensHbiil cymmarop. Hakaminsarommi
cymmatop. AJIY, 6J0KH YCKOPEHHOTO IepeHoca.
Matpuunble yMHOKHUTENU. CXEMbl YCKOPEHHOTO YMHOKEHHS.
11 CunxpoHuzanus CunxpoHnu3zanus nudpoBbeIX ycTpoicTB. [TapamMeTpsl TAKTOBBIX OIIK-7
1n(pOBBIX uMIynbcoB. CTpyKTypa yCTPOHCTB CUHXPOHU3AIHH.
YCTPOJCTB. Opnnodasnas cuxpoHu3anus. J[ByxdasHas CHHXpOHU3ALIHS.

Pa3sMHOkeHME TaKTOBBIX UMITYIIbCOB. Koppekius
pacha3zupoBaHUs UMITYJIbCOB.




12 IIpoexkTupoBanue JIaboparopHas pabota Nel: «IIpoexTupoBaHre IPOCTHIX OIIK-7
YCTpOMCTB Ha ycrporictB Ha 6aze [IJIMC ALTERA»
nporpaMmupyemsix | IIPOCKTHPOBaHHE POCTBIX YCTPOUCTB Ha 6aze [1JINC
S—— ALTERA
MHTErPAIbHBIX Jlaboparophas padota Ne2: «IIpoexkTupoBaHre CUETUYHMKOB HA
CXeMax 6aze [IJINC ALTERA»
[TpoexktupoBanue cuerunkoB Ha 6aze [IJIMC ALTERA
JIaGoparopnas padota Ne3: «[IpoexTupoBanue HUPPOBBIX
aBTomaroB Ha 0aze [IJINC ALTERA»
[IpoekTupoBanue 1udpoBsix aBToMaToB Ha 6aze [TJINC
ALTERA
JlabopaTtopHas padota Ned: «IIpoekTupoBanue 1udpoBbIX
y3JI0B C IMMHHON opranmu3anuei Ha 6a3e [IJIMC ALTERA»
JlabopaTtopHas padota Ned: «IIpoekTupoBanue 1udpoBbIX
y3J10B ¢ IMMHHON opranmu3anuei Ha 6a3e [TJINC ALTERA»
2.3. Pazpmenbl QUCHMILTUH U BUJIBI 3aHATHHA
Ounast popma 00ydeHUS
Ne HaumenoBanue pazzgena
I/ AynuropHas pabota Bueayn. O0BemM B yacax
pabora
J [13/JIP CP Bcero
B TOM YHCIIE, B TOM B TOM YHCIIE, B TOM YHCIIE,
JIII qHCIIe, CPIIII I1IT
TT3IIIT/JIPIT
IT
2 cemecTp
1 Brenenue. Knaccuduxarmusi, 2 5 5 12
KpaTKas XapaKTepUCTHKA
BO3MOKHOCTEN U
npumenennii CxXOBM.
OcCHOBHBIE TIOHSTHS 1
TepMuHSl. [IpocTeimme
MOJEJIA U CUCTEMA
rapaMeTpoOB JIOTUYECKHUX
AJIEMEHTOB.
2 TuIb! BEIXOOHBIX KaCKaIoB 2 5 5 12
U(POBBIX SJIEMEHTOB.
3 [Tapa3uTHble CBA3U 2 5 5 12
1IU(POBBIX AITEMEHTOB TIO
LEMsIM TUTaHMUSL.
4 [lepenada curHanoB B 2 5 5 12
M(pPOBBIX y371axX U
YCTpOMCTBAX.




5) BcnomorarenbHbie 2 5} 5} 12
AJIEMEHTHI U (PPOBBIX Y3IIOB
U YCTPOMCTB.
6 Tunossie cutyanuu 2 5 5 12
npuMeHeHus nudposbix MC
B y3J1aX BBIYUCIUTEIHHOU
TEXHUKHU.
3 cemectp
7 Beenenue B mpobiematuky 1 4 6 11
npoektupoBanus LY
KOMOHMHAIIMOHHOTO
tumna.Pucku.
8 JIBonunsbie nemudpaTopsl, 1 4 6 11
MIPUOPUTETHBIE U IBOMYHBIC
mudpaTopsl.
MynbTUILIEKCOPBI U
JEMYJIbTUILIEKCOPHI. Y JIM.
9 Kommaparopsl, cxembl 2 4 6 12
KOHTpOJIsl. Peructpel u
CUETYHKHU.
10 Cymmatopsl, AJ1Y, 2 4 6 12
YCKOPEHHBIN IIEPEHOC,
YMHOKHUTEIIH.
11 | Cunxponuzanus mudpoBbIX 2 4 6 12
YCTPOMCTB.
12 | IlpoexTupoBaHUE YCTPOUCTB 2 4 8 14
Ha
POrPaMMHUPYEMBIX
JIOTUYECKUX WHTETPAIbHBIX
cxemax
9K3aMeH 72
Hmoeo: 22 54 68 216
Bcezo: 22 54 68 216
2.4. Ilna"bl cCaMOCTOSTEILHON pabOTHI 00YJAOIIETOCS 10 TUCIUTUTHHE (MOTYITIO)
Ounas hopma oOydeHus
No HawnmenoBaHMe TeM JIEKITHH Kon-Bo
4acoB B
...CeMecTpe
10 BHJIaM
paboTsl
CP

PA3JEJI 1. Beenenne. Kinaccupukanus, KpaTkasi XapaKTepUCTHKA BO3MOKHOCTEH | 5

npuMeHeHuii CxXOBM. OcHoBHbIe NOHATHA U TepMuHbI. [IpocTeiilnne moaean u
CHCTEMA NapaMeTPOB JOIM4YeCKHX JJ1eMEHTOB.




11

MecTo upoBBIX YCTPONCTB B COBPEMEHHON TeXHUKE. VIcTOpuUs pa3BUTHS
nudpoBbIX ycTporcTB. O6nacTh npuMeHeHus. [loHsITHS cTeneHn
unrerpanuu. Pazsurne BUC/CBUC. OcHOBHBIE HAaNIpaBICHUS Pa3BUTHS U
npuMmeHeHus. CoBpeMEHHbIE CXeMOTeXHoJ0ruu B npoussoactae VC.
Otmnuns cxemorexHosioruit KMOIIL, TTJI u DCJLIIpocreiinue moaenu
JIOTUYECKUX AJIEMEHTOB.

Cratuueckue napamerpsl JID. beictponelicteue JID.

MomrocTh oTpebaeHus JI0.

2,5

1.2.

Hogeiimne cxemorexnosnoruu npousBoacTsa MC ¢ ncnonb30BaHUEM HOBBIX
marepuanoB.Cucrema napamerpoB KMOII (BbICOKOBONBTHBIX U
HU3KOBOJIBTHBIX). Cucrema napamerpos TTJI(IL). Cucrema napameTpoB
OCJL

2,5

PA3JIEJI 2.

Tunbl BBIXOAHBIX KaCKkaJaoB HI/[(l)pOBbIX 3JI€EMEHTOB.

2.1.

Jloruueckuii BIX0/A. DJIIEMEHTHI C TPEMsI COCTOSIHUSIMU BbIXoja. Beixo ¢
OoTKpBITHIM KoJuieKTOpoM(OK) u smmutepom(O3). Harpy3ounas
XapakTepucTuka 3nemeHTos ¢ OK.

2.2

Onenka Harpy3o4Hodl  xapaktepucTuku dnemeHToB ¢ OK.
®opmupoBanue napada3HbIX BBIXOJHBIX CUTHAIOB B AsieMeHTax DCJI.

PA3JIEJ 3.

IMapa3uTHble cBsA3M HUGPOBHIX JIEMEHTOB M0 LENIM MUTAHUS.

3.1

HapaSI/ITHBIG CBA3HU I_II/I(I)pOBBIX QJICMCHTOB I10 ICIIM IIMTaHMA. CDI/IJ'IpraI_II/ISI
INUTArOIKUX HaprI)KCHHI;’I B CXEMax Hy 3aBUCUMOCTH ITOMEX 10 OeIIsIM
IMUTAHUA OT Ka4CCTBA JJICKTPUICCKUX COCIUHCHHU.

3.2

3aBUCUMOCTh IMOMEX IIO OCrAM MNHUTaHUA OT KadeCTBa IMMPUMCHACMBIX
0JIOKHPOBOYHBIX KOHJIEHCATOPOB.

PA3JIEI 4.

Ilepenaya curuanos B Hu@poBbIX y3/1aX H YCTPOHCTBAX

4.1

HepereCTHHG nmomMexu. VIcka)keHrne CUTHAJIOB B HECOTJIACOBAHHBIX JIMHUSX.
JInaun nepeaaun CUrHajaioB.

Hapanneanoe COorjzaCoBaHucC BOJTHOBBIX COHpOTPIBJ'ICHHfI.
ITocaemoBareapHOE COrJIaCOBAaHUE BOJTHOBBIX COHpOTHBJ’ICHHfI.

4.2

CrniocoObl napalijiesIbHOTO U MOCJIE0BATEILHOTO COTJIACOBAHUSI BOJTHOBBIX
COINPOTHUBJICHHUIA.

2,5

PA3JIEJI 5.

BcnomorareabHble 3J1eMEHThI HH(PPOBLIX Y3JI0B H YCTPOHCTB

5.1

DneMeHTHI 3aJIepKKU. [ 'eHepaTopbl UMITYJIbCOB.
®opMuUpOBaHUs UMITYJIBCOB 110 AJTUTEIBHOCTH. DJIEMEHTbl MHAUKAIIUH.

5.2

Cxembl (hOPMUPOBAHUS UMITYJIBCOB IO JTUTETLHOCTH. CXEMBI TS
YIIPABJICHUS 2JIEMEHTAMH WHIUKAIUH.

PA3JIEI 6.

Tunoseie cutyanuu npumeHenus uugpossix UC B y3nax

BBIYHCJIUTEIbHOA TEXHUKH

6.1

Pexum HCHUCIIOJIB3YCMbIX BXOO0B. Pexum HCHUCIIOJIB3YCMBIX 3JICMCHTOB
HapamuBanue uncna BXxoq0B. CHUKEHHE Harpy30k Ha Bxojax JI0.
CoracoBanne BXOIHBIX U BBIXOAHBIX CUTHAJIOB Pa3HbIX CXEMOTEXHOJIOTHH.

6.2

CormacoBanue BXOIHBIX U BBIXOAHBIX CUTHAJIOB PAa3HBIX CXE€MOTEXHOJIOT 1.

PA3JIEJI 7.

Beenenue B npodsematruxky npoekruposanus LY koMOMHALIMOHHOTO

Tuna. Pucku




7.1 BBenenne B mpobnemaruky npoektupoBaHus LY komMOumHanmoHHOTO
tuna. Pucku. CnocoObl MUHUMH3AIMKA  JIOTHYECKUX  (YHKLHUH.
Kpurepun kauectBa mpoekTa HU(PpPOBBIX YCTPOUCTB.

1.2 Cnoco6sl MUHMMH3ALIUK Jornyeckux GyHkuuii. Kpurepun kadecta
poeKTa HU(PPOBBIX YCTPONUCTB.

PA3JIEJI 8. /IBou4HbIe qemmmppaTopsl, IPUOPUTETHbIE M IBONYHbIE M (pPaTOpbI.

MyJIbTI/IHJIeKCOPLI U AEMYJBTHIIJICKCOPBI

8.1

JiBonunble nemudparopsl. [lpuoputeTHsie U 1BOMYHBIE MU(PPATOPHI.
VYka3zarenu crapuieid equHulbl. Hapamusanue pa3psIHOCTH IPUOPUTETHOTO
mmdparopa. MynbTHILIEKCOPHI U IeMynbTUIuiekcopbl. YJIM. Crioco6st
HacTpoiku YJIM.

Hapamuanue pasMepHOCTH MYJIBTUIIIIEKCOPA.

[Tupamugansueie cTpykTypbl YJIM. Teopema IllenHona.

8.2

Crioco0bl HapamuBaHUE Pa3psIHOCTH MPUOPUTETHOTrO mmdpaTopa.
Teopema IlleHHOHa W €€ NpPUMEHEHWE I NUPAMHUAAIBHBIX

CTPYKTYP.

PA3JIEJ 9.

Kommnaparopsbl, cxeMbl KOHTPOJISA. PerucTpol n c4éTyukmn

9.1

Kommnapartopsl. KonTposas no moayito 2. CxeMbl CBEPTKH.
MaskopurtapHslii aeMeHT. KOHTpoIb ¢ CToNb30BaHUEM KOJa
XemMuHTa.CUETYMKHU C HEJBOMYHBIM KOJIMPOBAHUEM (B KOJIE
I'pes, B koze 1 u3 N)

9.2

Cxema kozepa u aexojaepa s kojaa XeMMuHTa. CIeTYNKY C HEIBOUTHBIM
KoaupoBaHueM (B kozae ['pes, B koae 1 u3z N)

PA3JIEJ 1

0. Cymmatopsl, AJIY, yCKOpeHHbIH ePeH0C, YMHOKUTEIH.

10.1

Opnnopa3zpsanbiil cymmarop. [lapannenbHbiil cyMMaTop C MapajjiesibHbIM
nepeHocoM. [TapannenbHblii CcyMMAaTOp € MapajuiedbHbIM IEPEHOCOM.
CymmaTopsl rpynnoBoi cTpykTypsl. [locnenoBarenbHblil cymMMaTop.
Haxannusatomuii cymmartop. AJIY, 670K yCKOPEHHOTO TepeHoca.

10.2

ManI/ILIHLIC YMHOXUTCIIN. CxeMsbl YCKOPECHHOT'O YMHOKCHUH.

PA3JIEJ 1

1. CunxpoHu3anus nM(ppoBbIX YCTPOHCTB

111

Cunxponu3anus nudpoBeIX yeTpoicTB. [TapaMeTphbl TAKTOBBIX UMITYIBCOB.
Crpykrypa ycTpoicTB cuHXpoHu3anuu. OnHoda3Has CHHXpOHU3AIIHS.
JByxdaznas cuaxpoHuzanus. Pa3MHOXKEHHE TAKTOBBIX UMITYJIHCOB.
Koppekuus pacdazupoBanus UMITyIbCOB.

11.2

Cnoco06s1 koppekiuu pachazupoBaHUs HUMITYIbCOB.

PA3JIE] 1

2. IIpoekTHpOBaHUeE YCTPOHCTB HA MPOrPAMMMPYEMbIX JJOTHYECKHUX

HHTErpajJbHbIX CXEeMax

12.1 JlaGopaTtopnast pabota Nel: «IIpoekTupoBaHue MPOCTHIX YCTPOUCTB Ha Oaze
[TJINC ALTERA»

12.2 [TpoexTrpoBaHue npocThix ycTpoicTB Ha 6aze [IJINC
ALTERA

12.3 JlaboparopHnas padota Ne2: «IIpoextupoBanue cuetuynkoB Ha 6aze [TJIMC
ALTERA»

12.4 [TpoexTupoBanue cuetTunkoB Ha 6aze [IJIMC ALTERA




12,5 JlaGopatopHas padota Ne3: «[IpoexktupoBanue HUPpPOBLIX ABTOMATOB Ha 1
6aze [IJIMC ALTERA»

12.6 [IpoekxTupoBanue 1uppoBbIx aBToMaToB Ha 6a3ze [TJIMC 1
ALTERA

12.7 JlaGopatopHas pabota Ned: «[IpoekTupoBanue Hu(ppOBIX Y3J7I0B C IIUHHON | 2

opraam3anueit Ha 6a3e [IJIUC ALTERA»

3. OCOBEHHOCTHU OBYYEHMHS NHBAJIMJAOB U JIUILI C OB3

IIpn opranuzanumm oOy4yeHHs CTyAE€HTOB ¢ uHBanugHocteio u  OB3  (IIOLA)
o0ecrieunBaroTCs CIeAYOIUe HEOOXOAUMBIE YCIOBHUS:

- yueOHbIe 3aHATUS OPTAaHU3YIOTCS UCXO/IS U3 MICUXO(U3UUECKOTO PA3BUTHS U
cocTosiHUS 3710poBbs Jinll ¢ OB3 coBMECTHO ¢ ApyruMu 00y4YarOLTUMUCS B OOIIMX TPYIINax, a
Tak)Ke MHAUBHUIYaIbHO, B COOTBETCTBUU C TpauKOM HHAWBUIYyaTIbHBIX 3aHSATHUMH;

- IIPU OPTaHU3AIMH YUEOHBIX 3aHATHIA B OOIINX IPYIIAX UCHOIB3YIOTCS COIUAIBHO
AKTUBHBIE U PeIIEKCUBHBIC METO/IbI 00YUECHHSI, TEXHOJIOTHH COI[MOKYIBTYPHOU peaduInTaluu ¢
LEJIbI0 OKa3aHMs MOMOIIY B YCTAHOBJICHUH MOJIHOIICHHBIX MEXKIMYHOCTHBIX OTHOIICHUH,
co31aHusl KOM(OPTHOTO TICUXOJIOTHYECKOTO KJIMMAaTa B TPYIIIIE;

- B IIpoLiecce 00pa30BaTeIbHON JESITENIbHOCTH IPUMEHSIOTCSI MaTEpHaAIbHO-
TEXHUUYECKOE OCHAIIICHUE, CIIeIMaTU3UPOBAHHbBIC TEXHUUECKHUE CPEJICTBA MpUeMa-Tepeadn
yueOHOI nH(popMaIK B JOCTYIHBIX (hopMax Ui CTYA€HTOB C pa3IMUYHBIMU HapyLIEHUIMH,
AIIEKTPOHHBIE 00pa30BaTENbHBIE PECYPCHI B /IalITHPOBAHHBIX (hOpMaXx.

- moA0op U pa3paboTKa yueOHbIX MaTepHaJIOB MPEMOaBaTEIIMU TPOU3BOIUTCS C
Y4ETOM TICUXO(U3UIECKOTO Pa3BUTHS 1 COCTOSIHUS 310pOBbst vt ¢ OB3;

- UCTOJb3YIOTCS 3JIEMEHTHI IUCTAaHIIMOHHOTO 00yueHHs pH paboTe CO CTyAEHTaMH,
UMEIOIIMMHU 3aTPYIAHEHUSI C MOTOPUKOM;

- IIPU HEOOXOIMMOCTH CTYJICHTHI ¢ MHBAIMAHOCTHIO 1 OB3 obecneunBarorcs
TEKCTaMH KOHCIIEKTOB (IIPH 3aTPYAHEHUH C KOHCTIEKTUPOBAHHEM);

- IIPU IPOBEPKE YCBOCHMS MaTepHalia UCIIOIb3YIOTCS METOAUKH, He TpeOyroue
BBINOJIHEHUS PYKOIIMCHBIX Pa0OT WU U3JI0KEHHsI BCIYX (IpU 3aTPYIHEHUSX C TUCHMOM U
peubio).

[Tpu npoBeeHNH MPOIeTyphl OLICHUBAHUSI PE3YIIHTATOB 00YUEHUS HHBAJIHIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/JOPOBbS MO JUCLUIUIMHE 00€CIIeYnBAETCsl BBHITIOTHEHUE
CJICAYIOIIMX JIOTIOJHUTENIBHBIX TPeOOBaHUN B 3aBUCUMOCTH OT MHIMBUAYAIbHBIX OCOOCHHOCTEH,
o0ydJaronuxcs:

- WHCTPYKIHS IO TOPSIKY TIPOBEICHHSI ITPOIIETyPBI OIIEHUBAHUS ITPEIOCTABIISETCS B
JOCTYIHOU (opMme (YCTHO, B MUCbMEHHOM opMe, Ha HIIEKTPOHHOM HOCHUTEIE, B IeUaTHOM
¢dopme yBeTUUEHHBIM IPUPTOM U T.I1.);

- nocTymHas popMa mpeaocTaBiIeHUs 3aJaHIi OIIEHOYHBIX CPEJICTB (B MEUYaTHON
dopme, B neyaTHOU (hopMe yBeIUUEHHBIM HIPU(TOM, B (POpPME 3JIEKTPOHHOTO TOKYMEHTA);

- nocTymHas (opMma mpenocTaBiIeHrs OTBETOB Ha 3a/1aHus (MMCbMEHHO Ha Oymare,
HabOp OTBETOB HAa KOMITBIOTEPE, YCTHO, JIp.).



[Tpu HEoOXOAMMOCTH ISl O0YYAIOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOYKHOCTSIMU

3JI0pOBbSl U HHBAJIUIOB MPOLIEypa OLIEHUBAHUS PE3YyIbTATOB 00YUYEHHUS MO TUCHUIUIMHE MOKET

MMPOBOAUTHCA B HCCKOJIBKO 3TAallOB.

B ocBoeHUM MUCIUIIIIMHBI HHBAIMIAMH | JIMIIAMUA C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU
3I0pPOBBs OOJIBIIIOE 3HAYCHHE UMEET MHANBUAYaIbHas padboTa. [lox nHIMBHAYyaIbHOM paboTON
nojapasymMeBaeTcs ABe (OpMbl B3aUMOJICHCTBUS C IIPENoIaBaTe/ieM: HHIMBUIYyaIbHAS yueOHas

paboTa (KOHCYJIbTALUH), T.€. JOTIOJIHUTEIBHOE Pa3bsiCHEHHE yueOHOro MaTepuaa 1

yriayOJIeHHOE U3yUyeHUE MaTepuala ¢ TEMH 00y4arolMMHUCs, KOTOPBIE B 3TOM 3aUHTEPECOBAHBI, U

HHAWBHUAYAJIbHAA BOCIIMTATCI/IbHAA pa60Ta. I/IHI[I/IBI/II[yaJ'II)HI)Ie KOHCYJIbTallU I10 IPEAMETY
SABJIAIOTCA Ba’>KHBIM (baKTOPOM, CHOCO6CTBYIOHII/IM HUHAWBUAYAIU3allUH O6yLIeHI/I5[ u
YCTAHOBJICHHUIO BOCIIUTATCIIBHOI'O KOHTAKTA MCKAY IMPCIIoAaBaTCiiCM 1 06y‘-IaIOH_II/IMCSI
HHBaJIWJOM HIIN O6y‘IaIOH_II/IMCSI C OrpaHUYCHHBIMH BO3MOKHOCTAMU 310POBb.

4. YYEBHO-METO/IMYECKOE OBECHEYEHUE CAMOCTOSTEJIBHOM
PABOTbBI OBYYAIOIIUXCA

CamocrosTenpHas pa60Ta CTYACHTOB IIPCACTABIIACT co00ii 00A3aTeNbHBINA BHUJ

JeATeIbHOCTH, 00E€CIIeUNBAONINI YCIIEIITHOE OCBOEHUE 00pa30BaTEIbHON MPOrPaMMBbI BBICIIIETO
oOpa3zoBaHus B cOOTBeTCTBUU C TpeboBanusmu OI'OC.

CamocrosTensHas pa60Ta B paMKax O6paSOBaT€J'IBHOFO Imponecca pemacT CICAYroIue

3aJa4u:

- 3aKpeIUICHUE U PACUIMPEHUE 3HAHWM, YMEHUH, ITOJyYEHHBIX CTYJIEHTaMHU BO BpPEMs
ayJIUTOPHBIX U BHEAYAUTOPHBIX 3aHATHH;

- mpuoOpeTeHue JOMOJIHUTEIbHBIX 3HAHUI U HAaBBIKOB 110 U3y4aeMOM JUCLUIUIMHE;

- (¢opMuUpOBaHME W pa3BUTHE 3HAHWA ¥ HABBIKOB, CBS3aHHBIX C HAY4YHO-
M CCJIEI0BATEIBCKOM 1E€ATEIbHOCTBIO;

- pa3BHUTHE HABBIKOB CAMOOPIaHU3AIINH;

- (opMHUpOBaHHE CAMOCTOSATEIBHOCTH MBIIUICHUS, CIIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CAMOPEATIN3aLINN;

-  BbIpa0OTKa  HaBBIKOB s¢dexTuBHON CaMOCTOSITEIIBHOU

MpOoPECCHOHAIBHOW ~ TEOPETHYECKOW, TPAKTUYECKOH U  y4eOHO-HCCIIeIOBATEIhCKON
JEATEIIBHOCTH.

OCHOBHBIMHU IIPUHLIMIIAMHU OPTaHU3AIMHA CAMOCTOSITEIbHON paOOTHI SIBIISIOTCS:

- NpUHOUN OOPaTHOM CBSI3U, MO3BOJISAIOIIUN OCYILECTBIATh KOHTPOJIb U KOPPEKIUIO
JIEUCTBUN CTYJICHTA;

- TNPUHOUN Pa3BUTHUS HHTEIJIEKTYyaJbHOTO MOTEHLHMana CTyAeHTa ((popmMupoBaHUE
AITOPUTMUYECKOT0, HArIsAHO-00pPa3HOr0, TEOPETUYECKOTO CTUJIEH MBINUICHUS, YMEHUN
NPUHUMATh ONTUMAJbHbIE WIM BapUaTHBHBIE PEIIEHUS B CIOXHOW CHUTyallud, yMEHUMH
o0pabatbIBaTh HH(POPMALIHIO);

- npuHOun  oOecre4eHHs  IEJIOCTHOCTM W HENPEpPhIBHOCTU  OOY4YEHHS
(mpeocTaBieHNE BO3MOKHOCTH IOCIIEIOBATEIbHOIO BBIMOJIHEHUS 33aJaHUi B Ipeaenax
TEMBI, TUCIIUIIIIMHBI).

OCHOBHBIMU BHUJAMHU CAMOCTOSITEIbHOW pPabOThl MO JaHHON IUCIMILIMHE SBISIOTCS

MOoATOTOBKA K HNPAKTUYCCKOMY 3aHATUIO, IMOATIOTOBKA K KOHTpOHLHOﬁ pa60Te, IIOATOTOBKA K
TCCTY, HOATOTOBKA K OK3aMCHY.

IToaroToBka Kk NMPAKTHYC€CKOMY 3aHATHIO Tp66yeT IMOMCKA JIOIOJHHUTEIHHOM

UH(OPMALIUHU TI0 TeME, KOTOPOi Oy/IeT MOCBAIIEHO 3aHATHE, YTO MO3BOJISIET IITy0Ke pa3odpaTbes
B M3Yy4aeMbIX BONPOCax U cHhOPMUPOBATH HABBIK CAMOCTOSTEIHHOIO HH()OPMALIMOHHOTO TOUCKA
U aHallnM3a 1nojoOpaHHOro marepuana. [Ipu MoAroToBke K MPAKTUYECKUM 3aHATUSAM CTYACHTY
PEKOMEHIyEeTCSl IPUIEPKUBATHCS CIEAYIOIIETO MOPSIIKA!



-  BHHUMATEJIBHO M3Y4YHTh OCHOBHBIE BONPOCHl TEMBI IPAKTUYECKOTO 3aHATHS,

OTIPEICIIUTh MECTO TEMBI 3aHATHS B 00IIIEM COACPKAHHH, €€ CBSI3b C APYTUMHU TEMAMH,

- HalTh # 1OpopadoTaTh COOTBETCTBYIOLIME paslielbl B PEKOMEHJIOBAaHHBIX
yueOHMKaxX, HOPMAaTUBHBIX JJOKYMEHTaX U JAOMOJHUTEIBHOMN JINTEPATYPE;

- T0CJIE€ O3HAaKOMJIEHUSI C TEOPETHYECKMM MATEpUaIOM OTBETUTh HAa BOIPOCHI JIA
CaMOIIPOBEPKH;

- MpoJayMaTh CBOE MOHMMAaHUE CIOXKHUBIICHCS CUTYallud B U3y4aeMoi cdepe, MyTH U
CIocoObl petieHus MpoOIEMHBIX BOIIPOCOB;

- IpoayMmaTh Pa3BEPHYTHIE OTBETHI HA MPEJIOKEHHBIE BOIIPOCHI TEMBI, ONIUPASCh Ha
JICKIMOHHbIE MaTepuaibl, pPACIIUpss ¢ JOMOJHSASA WX JaHHBIMH M3 Yy4EeOHHKOB,
JIOTIOJIHUTEIILHOM JINTEpaTyphI.

IloaroroBka Kk KOHTPOJILHOW padore. KoHTponbHas paboTa TPOBOIUTHCS IIOCIHE
W3YYCHHUS OIpPENCICHHOW TeMbI (T€M) JTUCIUIUIMHBI M TPEICTaBISIET COOOW COBOKYITHOCTH
Pa3BEpHYTHIX MHUCHBMEHHBIX OTBETOB CTYJIEHTOB Ha BOIPOCHI, KOTOPHIE OHHU MOJY4YalOT OT
npenogaBarelisi. CaMOCTOSTENbHAS MOATOTOBKA K KOHTPOJIBHOU pab0Te BKIIFOYAET B CEOs:

-  U3YYCHHE KOHCIIEKTOB JICKIIMH, PACKPBIBAIOUIUX MaTepHall, 3HAaHHUE KOTOPOTO

IIPOBEPSIETCS] KOHTPOJIBLHOU paboTol;

- TIOBTOpPEHHE Y4EeOHOro MaTepHalia, MoJy4eHHOTO MPU MOJATOTOBKE K MPAKTHYECKUM
3aHSATHUSAM U BO BPEMS UX MPOBEIICHNUS;

- U3Y4YCHHE [IOMOJIHUTEIHLHOW JIUTEpaTypbl, B KOTOPOH KOHKPETHU3HPYETCS
coep)KaHuE MPOBEPSAEMBIX 3HAHHI.

IMoaroroBka k TecTupoBaHu. TecTupoBaHuEe — 3TO HE TOJIBKO (hOpMa KOHTPOJIS, HO H
METOJI yIIIYOJICHUs, 3aKpeIUICHHsI 3HAHWK OOYJaromMXcs. 3aqada TECTHPOBAHUS - JOOWTHCS
NIyOOKOTO HW3YYEeHHS OTOOPAHHOTO MaTepuana, MpoOyIuTh y OOYYaroImIerocss CTpeMIICHHE K
U3YYCHUIO JIOTIOJHUTENbHOW nuTepaTypbl. lloaroroBka BkIOYaeT B ceds  HM3ydyeHUE
PEKOMEHI0BaHHOM JUTEPATYPBHL, JIEKIIUOHHOTO Marepuana, KOHCIIEKTUPOBaHUE
JIOTIOJIHUTEIBbHBIX MCTOYHMKOB. UTE€HHE M 3allOMHHAHME TEKCTa WHIMBHUAyalbHO. JKenaTenbHO
CHayaJia MPOYUTATh TEKCT LIEJIMKOM, ITOTOM BBIJCIUTH B HEM TJIaBHBIC MBICIH, Pa3I€IUTh TEKCT
Ha YaCTH, COCTaBUTH IUIAH TEKCTA, BBIJCIUTH JIOTHYECKYIO CBSI3b MEXAY STUMH NyHKTaAaMU U
MOTOM €III€ Pa3 MEePEUNUTaTh U MePecKa3aTh.

IloaroroBka Kk ompocy BKJIIOYaeT B ceOs MOBTOPEHHE MPOWUIEHHOTO MaTepHayia 1Mo TeMe
npejacrosmero omnpoca. [loMrMO OCHOBHOTO Marepuana CTYIAEHT JIOJDKeH H3y4YUTh
JOTIOTHUTENIFHYI0O PEKOMEHIOBAaHHYIO JIMTEpATypy M HH(OpManuio Mo TemMe, B TOM YHCIE C
ucnonb3zoBanueM MHTepHeT-pecypcoB. Onpoc MpeanojaraeT YCTHbI OTBET CTYAEHTa Ha OJUH
OCHOBHOM M HECKOJIBKO JOTIOJHUTEIBHBIX BONPOCOB mpenonaBareis. OTBET CTyAEHTa JOJIKEH
MPEACTABISITE COOOW Ppa3BEPHYTOE, CBS3aHHOE, JIOTMUECKH BBICTPOCHHOE coobmenue. [lpu
BBICTABJICHUW OIICHKU MPETOJIaBaTellb YUYUTHIBAECT MPABUIBHOCTh OTBETA IO COJEPKAHUIO, €ro
MOCJIEIOBATEIbHOCTh, CAMOCTOSITEIBHOCTh CYXKJIEHUW U  BBIBOJOB, YMEHHE CBSI3bIBATh
TEOPETUYECKHE TMOJIOKEHUs C TMPAKTHKOM, B TOM uucie U ¢ Oyaymed mpodeccnoHambHOMI
JEATETBbHOCTBIO.

IHoaroroBka k 3a4ery ¢ oueHKOM. IIoAroToBKa K 3a4eTy C OLEHKOW OCYLIECTBIISIETCS Ha
NPOTSKEHUH BCErO0 TMEepHoJa OCBOCHHMS Y4eOHOW IUCIHMIUIMHBI, HO HEMOCPEACTBEHHYIO
MOJTOTOBKY B TIEPUOJI MPOMEKYTOYHOM aTTECTAIUH 11e1ecO00pa3HO OCYIIECTBISATH B JBA dTara.
Ha mepBoM W3 pa3HBIX HCTOYHUKOB TIONOMpAETCs BECh MaTepual, HEOOXOIUMBIN s
Pa3BEpHYTHIX OTBETOB Ha Bce BOMPOCHI. [Ipy 03HaAKOMIIEHUHU ¢ KaKUM-JTMO0O pa3enoM ydeOHHKa
PEKOMEHTyeTCSl TPOUYUTATh €r0 IEIMKOM, CTapasiCh YJIOBUTH JIOTUKY U OCHOBHYIO MBICITH aBTOpA.
[Ipu BTOpUYHOM YTEHHMH JIy4llle aKIIEHTUPOBATh BHUMAHUE HA OCHOBHBIX, KIFOUYEBBIX BOINpPOCAX
TeMbl. MOJKHO COCTaBUTh KpPaTKUW KOHCIEKT, YTO TO3BOJUT HW3YUEHHBIM Marepuan OBICTPO
OCBEXHUTh B MaMATH Tnepea 3adyeToM. KOHCHEKTUPYIOLIEMY CIEAyeT BbLACNIATh MOHSTHSA,
KaTeTOpHH, 3aKOHBI, TTPUHIIUIBI, UJACH BBIBOJBI, (DAKTHI W T. 1. 3aTE€M BBIABISIOTCS CBSI3H U
OTHOIIICHUS MEXJIYy OTUMH KOMIIOHEHTaMH  TEKCTa. TexHonmornyeckue  MpPUEMBI



KOHCIIEKTUPOBAHUS: BBIIACKM LUTAT; NIEPECKa3 CBOMMHU CIIOBAMU; BBIICICHHUE UACH M TECOPUH;
KPUTUYECKHE 3aMEUaHMsl; YTOUHEHHUS; COOCTBEHHBIC pPa3bsICHEHUS; CPABHHUBAHUE IO3UIIMIA;
PEKOHCTPYKIMSI TEKCTa B BHJE CO3/aHUS TaOJMIl, PUCYHKOB, CXEM; OIHMCAaHUE CBs3eH U
OTHOILICHHIA; BBEJACHUE TOMOJHUTEIBHON MH(pOpMAIMKU U Jp. XOPOIIU KOHCIEKT OTIMYACTCS
KpaTKoCTbl0 - He Oozee 1/8 mepBMYHOrO TEKCTa, LEJIEBOM HANpaBIEHHOCTbIO, HAay4yHOU
KOPPEKTHOCTBIO, SICHOCTBIO, YETKOCTBIO, IOHATHOCTBIO.  BaXHO OTMETUTH CIIOXKHBIE U
HETOHATHBIE MECTa, YTOObI Ha KOHCYJIbTALlMU 3a/aTh BOIIPOC IpenojaBaresnto. Ha Bropom stamne
I10 MaMATH BOCCTAaHABIMBACTCA COAECPKAHUE TOTO, YTO 3aIIMCAHO B OTBETAX HA KAXK/BI BOIIPOC.

KoHTponb camocTosTenbHOW paboThl CTYAEHTA OCYILECTBIIAETCS MOCPEICTBOM TEKYLLEro U
IIPOMEKYTOUYHOIO KOHTPOJIS. TeKylui KOHTPOJIb OCYIIECTBIISIETCS HA IPAKTUYECKUX 3aHATUAX B
XO0Jle TIPOBEPKU OTJENIBHBIX BUIOB CAaMOCTOATENBHON pabOThl, BBIMOJHEHHOW CTYJICHTaMHU.
ITpoMeXyTOUHBIII  KOHTPOJb  CAMOCTOATENBHOW  pabOTBI  OCYILECTBISIETCS B XOHE
IPOMEKYTOUHON aTTeCTalluy 00yYaroIUXCs.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' M

HHTepakTHBHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH, HCIIOIb3yEMbIE B ayJUTOPHBIX 3aHATHAX U
CaMOCTOSITENIbHOM padoTe 00yyaronmxcs

Cemectp Bun  3ansarus Hcrnonbs3yemple HHTEpPAKTUBHBIE Konnyectso
(JI, 113, JIP, B 00pa30BaTeIbHbIE TEXHONOTHN 4acoB
TOM qHucIe,
[1IT)
3 JI [IpobGnemuas JICKIIHS, JIEKIIUSI- 14
BU3YaIH3aIusl, JISKIH-TUAIOT
113 CuTyalOHHBII aHau3, JUCKYCCHS, 38
KPYTJIBI CTON
CP CuryanMOHHBIN aHaIu3, JUCKYCCHS, 56
KPYTIIBbI CTOI
Hroro: 108

6. OLEHOYHBIE CPEJACTBA JJIsl TEKYHIIEI'O KOHTPOJISA
YCHEBAEMOCTHU U TIPOMEXYTOUYHOM ATTECTAIIUM

6.1. Opranuszanms BXOJAHOI0, TEKYIEro U MPOMEeKYTOYHOI0 KOHTPOJISA 00y4eHust
Texymuit KOHTPOIIb — 3a4€T ¢ OLIEHKOU

6.2. TemaTuka pedepaToB, IPOEKTOB, TBOPYECKHUX 3a/IaHMI, 3cce U T.I. Pedeparsi:

1. CpaBHMTENBHBIH aHaJIN3 HUQPPOBBIX  CXEMOTEXHOJOTHI
OTE€UYECTBEHHOIO u 3apy0eKHOT0 IPOM3BOJICTBA.

2.Pacuer cxem ¢ OK st paboThl Ha pa3InIHYIO HATPY3KY.

3.Iloctpoenne 1MGPOBHIX Y3JIOB Ha JIOTHYECKHX MHKPOCXEMax Majod |
CPEIHEW CTETeHN MHTETPalUU.

4.Tloctpoenue nUPPoBBIX YCTPOHCTB ¢ ucnonb3oBanuem [1JINC.

5.OCHOBHBIE XapaKTEPUCTUKU U 0cOOeHHOCTH npumeHenus Verilog, AHDL,
VHDL.




6.0030p cpeactB  pa3pabOTKH, TPOTPAMMHUPOBAHUS M CKBO3HOTO
MMPOCKTUPOBAHUS ITU(POBBIX U CMENIaHHBIX ycTporcTB Ha 6aze [IJIMC u I[TAUC.

6.3. KypcoBasi pa6ora — He nmpeyCMOTpPeHO
6.4. Bonpochl K 3a4eTy ¢ OLEeHKOH

1. [IIpocreiimne MOAEIHN JIOTHYECKUX IJIEMEHTOB.

2. CraTuueckue napaMmeTpbl JOrMUECKUX IEMEHTOB.

3. beicTpozeiicTBuE JTOrMYECKHX 3J1€MEHTOB. MOIIHOCTH HOTPEOJICHHUs JIOTHYECKUX
JJIEMEHTOB.

4. Tunsl BBIXOJHBIX KaCKaZ0B HU(PPOBBIX 31€MEHTOB. JIornueckuii BbIXO/,.

5. Tumbl BBIXOAHBIX KAacKaZoB LU(PPOBBIX 3JIEMEHTOB. OJIEMEHThl C Tpems
COCTOSIHUSIMU BBIXOJA.

6. Tumbl BBIXOIHBIX KAacKaJoB LU(MPOBBIX 3JIEMEHTOB. BBIXOX ¢ OTKPHITHIM
KOJUJIEKTOPOM.

7. Tumpl BBIXOAHBIX KacKaJoB LU(POBBIX 3JIEMEHTOB. BbIXOJ ¢ OTKPBITHIM
SMUTTEPOM.

8. [IlapazutHbie CBsI3M HH(POBBIX AIEMEHTOB IO MEMsAM NHTaHUSA. DUIbTparus
MUTAIOLIMX HaNpsoKeHuH B cxemax LY.

9. [Ilepemaua curHanaoB B IU(POBBIX y3iaXx U ycTpoiicTBax. [loMexw B CHTHaJIBHBIX
nuHUsAX. CUrHaJIBHBIE JIMHUY MTOBBIILIEHHOT0 KadyecTBa. IlepekpecTHbie momexu.

10. Ilepemaya curHanoB B mU(POBBIX y37Iax W ycrpoiicTBax. IloMexu B CHTHAJIBHBIX
nuHUAX. VICKaXeHNsl CHTHaJIOB B HECOIIACOBAHHBIX JINHUSAX.

11. Ilepenaya curHasioB B IUQPOBLIX y31ax U ycTpoicTBax. [lomexu B CUTHaIbHBIX
nuHuAX. [lapamiensHoe corimacoBaHrue BOJTHOBBIX CONPOTUBIICHUM.

12. Tlepenaya curnanoB B mH(POBBIX y3lax W ycTpoiicTBax. IlomMexu B CHTHAIBHBIX
muHuAX. [locnenoBaTenbHOE COTTIACOBAHNE BOJTHOBBIX COIPOTUBIICHUN.

13. Tlepenaya curHanoB B mu(pOBBIX y37ax M ycTpoicTBax. [loMexu B CHTHaIBHBIX
JUHUAX. JINHUK ITepeaun CUTHAJIOB.

14. BcnomoratenbHble 3J€MEHThl LU(QPOBBIX Y3JI0OB M YCTPOHCTB. JIEMEHTHI
3a/ICPKKH.

15. BcrmomorarensHble 3JIeMEHTHI HMUGPOBBIX Y3J0B U ycTpoicTB. dDopmupoBaHue
HMITYJIBCOB I10 JUIMTEIBHOCTH.

16. BcnoMoraTenbHble dJ€MEHTHI LU(GPOBBIX VY3JIOB W YCTpOWCTB. ['eHeparopsl
VMITYJIbCOB.

17. BcnomoratenbHble 3J€MEHThl LU(QPOBBIX Y3JI0B M YCTPOMCTB. JIEMEHTHI
WHAUKAIIH.

18. TumoBble CUTyalMy MPH TOCTPOCHUM Y3JIOB M YCTPOWCTB Ha craHmapTHbIX MC.
PexxnMBbl HENCIIONBb3yEMBIX BXOI0B. PEKHMBI HEMCIIOJIB3YEMBIX JIEMEHTOB.

19. TumoBwle CUTyallMH MPH TOCTPOCHUM Y3JIOB M YCTPOWCTB Ha craHmapTHbIX MC.
HapammBanue unciia BXoa0B. CHUKEHUE HArPy30K HA BBIX0/1aX JIOTUYECKUX JIEMEHTOB.

20. OyHKIMOHATBHBIE Y3IIbI KOMOWHAIIMOHHOTO THIA. [lOHSATHE NWHAMHYECKOTO |
cTaTHYeckoro puckos. [lepexonnbie nmpouecchl. CHHXpOHHBIE KOMOMHAIIMOHHBIE CXEMBI.

21. OyHKIMOHATBHBIE Y37bl KOMOWHAIMOHHOTO THMA. OTambl TPOECKTHPOBAHUS
MIPOU3BOJIBHOW JIOTUKM KOMOWHAIMOHHOTO THNa. Jlornyeckue OJIOKM TaOIMYHOTO
tuna.(LUTSs).

22. OyHKIWMOHATBHBIE Y3Jbl KOMOHWHAIMOHHOTO THMA. OTalbl TPOCKTHPOBAHUS
MPOU3BOJBHOW JIOTMKM KOMOMHamuoHHOro Tuna. Jlormdeckue OOKM B BHIE
nocnenoBarenbHocTy Matpull U u WJIN. (ITJIM u [IMJI).



23. OyHKUMOHAIbHbIE Y37bl KOMOMHAIMOHHOIO THUHIA. OTambl MPOEKTUPOBAHMUS
MPOU3BOJILHON JIOTUKM KOMOWHAIIMOHHOTO THUIIA. YHHMBEpCAJIbHBIC JIOTHUECKUE OJIOKH Ha
OCHOBE MYJIBTHILIEKCOPOB.

24. OyHKUMOHAJbHBIE Y37bl KOMOMHAIMOHHOIO THIA. OTalbl MPOEKTUPOBAHMS
NPOU3BOJILHON JIOTHMKM KOMOWMHamuoHHOTro Tumna. Jlormueckue OnokH, cobupaeMble H3
aJIeMEHTOB HekoToporo 6a3uca.(SLC).

25. OyHKUMOHAIbHBIE y3JIbl KOMOMHAIIMOHHOTO THMA. [Ipo0ieMaTrKa MPOEKTUPOBAHHUS
Y. Kputepuu kauecTna.

26. OYHKIMOHAIBHBIC Y3]IbI KOMOMHAIIMOHHOTO THMa. J[BoWdYHBIE AemudpaTopsl.
CxeMOTexXHUYECKas peain3anus 1emudpaTopos.

27. OyHKUMOHATbHBIE Y376l KOMOWHAIIMOHHOTO THMA. [lpuopuTeTHBIE M JBOWYHBIE
mmdpatopbl. YKazaTenu cTapiieii eMHNLIBI.

28. OyHKUMOHAJbHBIE Y376l KOMOMHAIIMOHHOTO  TUMA. MyJIBTHIUIEKCOPBI U
JIeMYJIbTUILIEKCOPHI.

29. VHuBepcalbHbIE JIOTUYECKHE MOJAYJIM Ha OCHOBE MYJIbTUILIEKCOPOB. IlepBblit
crioco0 HacTpoiiku YJIM.BTopoii cioco6 Hactpoiiku YJIM.

30. VHuBepcalbHble  JIOTMUECKHE  MOJYJIM  HAa  OCHOBE  MYJIBTHUILJIEKCOPOB.
[MTupamunanbusie cTpykTypbl YJIM. CnocoObl moucka CUTrHanoB HacTpoilku YJIM.
(pa3noxenue no lllenHony, U3 TabIUIIBI HICTUHHOCTH, (PUKCaIeld HAOOPOB apTryMEHTOB).

31. OyHKUMOHAIBHBIE Y3JIbI KOMOMHAIIMOHHOTO THITA. KoMIapaTopsl.

32. OyHKUMOHAJbHbIE  y3/Ibl  KOMOMHauUuMOHHOro  Tuma. CXxeMbl  KOHTPOJIS.
MasxopuTapHbI€ 3JIEMEHTHI.

33. OyHKUMOHAIbHbIE Y3JIbl KOMOMHALMOHHOTO THUIA. CxeMbl KOHTpoJs. KoHTpouib 1o
MOJYJIIO 2.

34. OyHKUMOHAIbHbBIE Y3/Ibl KOMOMHAUMOHHOro Tuma. Cxembl KOHTpossd. Cxemsl
CBEPTKHU.

35. @yHKUMOHAIbHbIE Y376l KOMOMHAIIMOHHOIO Tuna. Cxembl KOHTpoJsi. KoHTpoib ¢
UCIIOJIb30BaHUEM KOJIOB XEMMUHTIA.

36. OyHKUMOHAIbHbIE Y37bl KOMOMHalMOHHOro Ttuma. CxeMel KoHTposd. Cxema
KOJ/Iepa U JieKozepa Ui Kojia XeMMHUHTa.

6.5. Bonpochl k 3k3aMeHy — He IPeAyCMOTPEHO



7. YYEBHO-METOJMYECKOE U HH®OPMALIMOHHOE OBECIIEYEHMSI
YYEBHOM JUCHUILINHBI (MOY.JIS)

7.1. OcHoBHas JIMTEpaTypa

1. Hosoxwunos, O. II. Apxurekrypa 9BM U BBIUHCIUTEIBHBIX CHCTEM : YUYECOHUK IS
By30B / O. I1. HoBoxwminoB. — 2-e u31., ucnp. u aon. — Mocksa : U3natensctBo FOpaiit, 2025. —
505 c. — (Bwicmee obOpazoBanue). — ISBN 978-5-534-20365-3. — Tekcr : 3meKTpoHHBINA //
Oo6pa3zoBatenbHas miatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/568920

2. Cumonosa, E. B. Opranu3zanus UMUTalIMOHHBIX SKCIIEPUMEHTOB MIPU MOJEIHUPOBAHUU
MH(OPMALIMOHHO-BBIUHUCIUTENBHBIX cUCTeM : yuebHoe mocobue / E. B. CumonoBa. - Mocksa ;
Bounorga : Undpa-Umxkenepus, 2024. - 116 c. - ISBN 978-5-9729-1662-7. - TekcT : 31€KTPOHHBIH. -
URL.: https://znanium.ru/catalog/product/2169709. — Pexxum pocTyma: mo moImHucKe.

7.2. JlonoJIHUTEJILHAS JINTEpaTypa

1. Opranuzanus 9BM u cuctem : yueOHoe nocodbue. — Mocksa : TYCVYP, 2018. — 214
c. — Teker : »anextponHeld // JlaHb : 3nekTpoHHO-OMOMMoTe4yHass cucrema. — URL:
https://e.lanbook.com/book/313796. — Pexxum gocTyma: st aBTOPHU3. OJIb30BATEIICH.

2. Toncrobpos, A. I1. Apxutekrypa DBM : yuebnuk ans By3oB / A. I1. ToncrobpoB. —
3-¢ u3n., mepepabd. u gom. — Mocksa : M3marensctBo IOpaiit, 2025. — 162 ¢. — (Bsicmee
obpazoBanme). — ISBN 978-5-534-16839-6. — Tekcr : snekrponnsii // OO6pazoBaTenbHas
wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/566711

7.3. IIporpamMHoOe oGecrieyeHune

OC cemeiicta Windows
OC cewmeiictBa Linux
[TakeT Microsoft Office
1C Ilpennpusitue 8 (yueOHast Bepcus)
Adobe Design
Cisco Packet Tracer
CorelDraw Graphics
Oracle VM VirtualBox
MySQL

. Python

. Visual Studio

. Bloodshell Dev C++

. Java Development Kit

. Scilab 6

. Notepad++

. Scribus 1.4.7
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https://urait.ru/bcode/568920
https://urait.ru/bcode/470008
https://urait.ru/bcode/566711

17. NetBeans
18. Visual Prolog 8 PE
19. AnyLogic 7

7.4. DeKTpPOHHBbIE pecypChl

1. Hamumonanbubiil oTKpeITEIH yHUBepcUTeT MHTYUT [Dnexkrponnsiii pecypc]. URL:
http://www.intuit.ru

2. Xabpaxabp [Dnekrponnsiii pecypc]. URL: http://habrahabr.ru/

3. DunextponHas Oubnmnoreka «3HaHnym»: hitps://znanium.com/

4. DOnekrponHas oubmmoteka «HOpaiTy»:_https://urait.ru/

5. Hayunas snexkrponnas 6udauoreka «Elibrary.ruy:_https://www.elibrary.ru/defaultx.asp

7.5. Metoauyeckue yKa3aHusi U MaTepUAJIbI 10 BUIAM 3aHATHIA

1.DOnexrponnas 6ubamoreka PI'B. https://www.rsl.ru/

8. MATEPMAJILHO-TEXHUYECKOE OBECIMIEYEHUE YYEBHOM
TV CHUILIMHBI (MOLYJIS)

Yueonas ayauropus Nel-109

(momemieHne Uil TPOBENEHHUS 3aHATHH JIEKIMOHHOTO M CEMHMHApCKOro THUMA, TPYHIOBBIX U
WH/IMBUYAIBHBIX KOHCYJBTAIlMI, CAMOCTOSITETIHHON PabOThl 00YYarOIMMXCsl, TEKYIIETO KOHTPOJIS H
IIPOMEKYTOUHON aTTEeCTAaINH):

16 mocamouyHbIX MecT, pabodee MeCTO TperojaBaress, OCHAIIEHHbIE Yy4yeOHOW MeOenblo,
000pyIOBaHUEM:

12 xommerotepoB — Cucremubiii 6ok (IIpomeccop Intel(R) Core(TM) i5-6400 CPU @ 2.70GHz,
4096 Mb O3V, SSD O6sem: 120 I'b),

MonuTtop Acer, KIaBuarypa, MbIIb; MyJIbTUMeIuiHbIN mpoekTop Epson EH-TW535W,
aKycTuueckas cucrema Sven; BeOkamepa Logitech C525; unrepaktuBHas nocka Smart Board;
Buneokamepa Dahua DH-IPC; npoBoaHoii noctyn B MHTEpHET (BBICOKOCKOPOCTHOM), 0OecTieueHne
J0CTYTa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEeIbHYIO Cpeay Y HUBEPCHUTETA.

[IporpamMmmMHoe obecrieueHue:

OC cemetictBa Windows, OC cemeiictBa Linux, Microsoft Office, 1C: Ilpennpusitue 8 (yuebHas
Bepcus), Adobe Design, Cisco Packet Tracer, CorelDraw Graphics, Oracle VM VirtualBox, MySQL,
Python, Visual Studio, Bloodshell Dev C++, Java Development Kit, Scilab 6, Notepad++, Scribus


http://www.intuit.ru/
http://www.intuit.ru/
http://habrahabr.ru/
http://habrahabr.ru/
https://znanium.com/
https://urait.ru/
https://www.elibrary.ru/defaultx.asp
https://www.rsl.ru/

1.4.7, NetBeans, Visual Prolog 8 PE, AnyLogic 7, Google Chrome (CPIIO), Zoom (CPIIO),
KoncynbranT [1moc, Autumiaruar BY3.

Yueonas aynuropus Nel-308

(moMereHne i MPOBEACHUS 3aHATUN JIEKIIMOHHOTO M CEMHUHAPCKOrO THIA, TPYMNIOBBIX U
WH/IMBUYyATbHBIX KOHCYJIBTAIIMHA, CAMOCTOSATEIBHOW PabOThl 00YUYaAIOMIMXCS, TEKYIIEr0 KOHTPOJIS H
IIPOMEXYTOUYHOM aTTeCTalUN):

22 1OCamo4yHBIX MecT, pabouyee MeCcTO NpenoJaBaTelisi, OCHAIICHHBIE YYEeOHOH MeOeblo,
o0opynoBaHUEM:

12 kommbroTepoB — Monobsmok DEPO MF524, knaBuaTtypa, MbIIIIb;

MynbTUMeAniHBIA TIpoekTop Epson EB-440W; akycrudeckas cuctema Topdevice TDE 210/2.1;
nHTepakTuBHas maneab AnTouch ANTP-86-201; Buneokamepa Dahua DH-IPC; npoBoaHoii noctyn B
WuTepHeT (BBICOKOCKOPOCTHOH), oOecrmeyeHne JOoCTynma B JJIEKTPOHHYIO HH(OPMAIOHHO-
00pa3oBaTeNbHYIO Cpeay YHHUBEPCHUTETA.

[Tporpammuoe obecrieueHue:

OC cemeiictea Windows, OC cemeiictBa Linux, Microsoft Office, 1C: [Ipeanpusitue 8 (yuebnas
Bepcusi), Adobe Design, Cisco Packet Tracer, CorelDraw Graphics, Oracle VM VirtualBox, MySQL,
Python, Visual Studio, Bloodshell Dev C++, Java Development Kit, Scilab 6, Notepad++, Scribus
1.4.7, NetBeans, Visual Prolog 8 PE, AnyLogic 7, Google Chrome (CPIIO), Zoom (CPIIO),
Koncynprant [Imtoc, AnTumnaruar BY3.

Yueonas aynuropus Nel-402

(momemeHre JUIsl MPOBEIEHUS 3aHATHHM JIEKIMOHHOTO M CEMMHApCKOrO THIA, TPYHIOBBIX U
WH/IMBUIYAIBHBIX KOHCYJIBTAIUI, CAMOCTOSITETIbHONH PabOThl 00YYarOMMXCsl, TEKYIIET0 KOHTPOJIS H
IIPOMEKYTOUHON aTTECTalUH):

26 TmOCaJouyHBIX MecT, pabodee MEeCTO TIPerojiaBarelis, OCHAIICHHBbIE Y4eOHON Mebenblo,
000pyZI0BaHUEM:

12 xommbroTepoB — CucteMublii 010k, Monutop ViewSonic, Ki1aBuaTypa, MbIIIb; KJIaBHaTypa s
cnaboBugamux BNC Distribution,;

MOV Samsung SCX-4220; mynstumenuiinbii npoektop Epson EH-TWS35W; akyctuueckas
cucrema Sven; BeOkamepa AuTech PK910K; Buneoxkamepa Dahua DH-IPC; unrepakTuBHas nocka
Smart Board; mMenoBas gocka; mpoBoaHON noctyn B MHTepHET (BBICOKOCKOPOCTHOM), oOecredeHue
JI0CTYIa B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay Y HUBEPCHUTETA.

[IporpamMmmMHoe obecrieueHue:

OC cemeiictBa Windows, OC cemeiictBa Linux, Microsoft Office, 1C: IIpennpusatue 8 (yueOHas
Bepcusi), Adobe Design, Cisco Packet Tracer, CorelDraw Graphics, Oracle VM VirtualBox, MySQL,
Python, Visual Studio, Bloodshell Dev C++, Java Development Kit, Scilab 6, Notepad++, Scribus
1.4.7, NetBeans, Visual Prolog 8 PE, AnyLogic 7, Google Chrome (CPIIO), Zoom (CPIIO),
Kouncynprant Ilntoc, Antunnaruar BY3.

Yueonas ayquropus Nel-410

(momereHne JUIsi TPOBEACHUS 3aHATHH JIEKIIMOHHOTO W CEMHHApCKOTO THIA, TPYNIOBBIX U
WHIUBUAYAIBHBIX KOHCYIbTAIIUH, TEKYIIETO KOHTPOJIS M MPOMEXKYTOYHON aTTECTAILIUN):

11 mocamouyHbIX MecT, pabodee MECTO TpenojaBaressi, OCHAIIEHHbIE Y4eOHOW MeOembio,
000pyIOBaHUEM:

13 xommberoTepoB — Monob6mok DEPO MF524, BctpoeHHas akycTHYecKas cucteMa + MHKpPOQoOH +
BeOKaMepa, KIaBuaTypa, MbIIIb, MyIbTUMeAnHbIN npoekTop Epson EB-440W; mapkepHas mocka;
Buneokamepa Dahua DH-IPC; mpoBomno# noctyn B UHTepHET (BBICOKOCKOPOCTHOM).

ITporpammHuoe oOecrieueHue:



OC cemetictBa Windows, OC cemeiictBa Linux, Microsoft Office, 1C: Ilpennpusitue 8 (yueOHas
Bepcust), Adobe Design, Cisco Packet Tracer, CorelDraw Graphics, Oracle VM VirtualBox, MySQL,
Python, Visual Studio, Bloodshell Dev C++, Java Development Kit, Scilab 6, Notepad++, Scribus
1.4.7, NetBeans, Visual Prolog 8 PE, AnyLogic 7, Google Chrome (CPIIO), Zoom (CPIIO),
Koncynsrant Ilntoc.

Yueonan ayauropusi Nel-409

(moMmerenue A MPOBEACHUSA 3aHATUN JIEKIMOHHOTO M CEMHUHApCKOrO THIA, TPYIIOBBIX H
WH/IMBUYAIbHBIX KOHCYJIbTAIlMN, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOH aTTECTAILNN):

32 mocago4yHBIX MeCT, pabodee MeCTO TMpernojaBareis, OCHAIEHHbIe Yy4yeOHON Mmebenblo,
00opynOBaHUEM:

1 komnsroTep — CUCTEMHBIHN OJIOK

Tiger X-510, Monutop Acer, KiIaBHaTypa, MbIlIb, MYJIbTUMEAHiHBIA mpoekTop EPSON EH-
TW5300; mpoeKIIMOHHBIA dKpaH; aKycTH4YecKas cucrema Sven; BeOkamepa (Genius; BHIEOKaMepa
Dahua DH-IPC; WurepaktuBHas jocka Smart; MenoBas JOCKa; MPOBOJHOHM noctyn B MHTepHET
(BBICOKOCKOPOCTHOW ).

[Tporpammuoe obecrieueHme:

Microsoft Windows 7 Enterprise, Microsoft Office 2010, Google Chrome (CPIIO), Zoom (CPIIO), 7-
zip (CPIIO), Foxit Reader (CPIIO), 1C: Ilpeanpusitue 8 (yuebHas Bepcusi), Koncynprant [Lmoc.

YueOnas aynuropus Nel-412

(momerieHue JUisi MPOBEACHUS 3aHATHM JIEKIIMOHHOTO W CEMHHApCKOTO THIA, TPYNIOBBIX U
WHJUBUAYAIBHBIX KOHCYJbTAIUH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTaIlUu):

18 mocamouHbIX MecT, pabodee MeCTO MperojaBaressi, OCHAIEHHbIE Yy4eOHON Mebenblo,
000pyIOBaHUEM:

1 xomnbrotep — MonoOnok HP 24 in One PC 24 mroiima (Ilpoueccop Core i7 9700T 2 GhZ 16 I'b
O3y, SSD 250 Gb), BcTpoeHHas akycThueckas cuctema + MukpopoH + BeOkamepa,
KJIaBUATypa, MblIlIb; MyJbTUMeIUHbIA npoekTop Epson EB-440W; akyctuueckas cucrema Sven;
BeOkamepa Logitech C525; Bugeokamepa Dahua DH-IPC; menoBas mocka; MpOBOJHOW JOCTYI B
NHuTepHeT (BBICOKOCKOPOCTHOM ).

ITporpammHoe oOecrieueHue:

Microsoft Windows 7 Enterprise,

Microsoft Office 2010, Google Chrome (CPIIO), Zoom (CPIIO), 7-zip (CPIIO), Foxit Reader
(CPIIO), 1C: Ilpennpusitue 8 (yueOnas Bepcusi), Koncynprant I[Lmtoc.



JUCT PETUCTPALIUY U3MEHEHUI

Ne Coneprxkanrie U3MEHEHUSI HN3meneHHbIe Pemenue
/1 IIYHKTBI YyebHo-
METOANYECKOT

O COBCTa




