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1 Hean, niianupyemMble pe3y/ibTaThl 00y4eHHUs 110 AUCHHUILIMHE (MOLYJII0)

Henssmu ocBoeHust AUCUUIUIMHBI «OCHOBBI aBTOMAaTUM3MPOBAHHOIO IPOEKTHPOBAHUS
MH(POKOMMYHHUKAIIMOHHBIX YCTPOMCTBY SIBIAIOTCS 0OecriedeHne 6a30BOM MOArOTOBKH CTYJCHTOB
B o0JacTH  TEOpHMM  MaTeMaTHYeCKOr0 M KOMIIBIOTEPHOTO  MOJICIHMPOBAHUS U
ABTOMAaTHU3MPOBAHHOIO IPOEKTUPOBAHUS PAANONIEKTPOHHBIX CUCTEM U YCTPOMCTB.

3ajayamMy U3y4eHUs! TUCLUUIUINHBI, SBIISIFOTCS:

— O3HAKOMMTBCS C METOJOJOTHMYECKMMHU OCHOBAMHM IIPOCKTUPOBAHMS KOHCTPYKLIMM M
TEXHOJOTMH  HMHOOKOMMYHUKALIMOHHBIX  YCTPOMCTB;,  HOPMATHUBHOW,  O3JEMEHTHOM U
KOHCTPYKTUBHOU 0azamu 51 OCHOBHBIMH CTaHJapTaMH KOHCTPYUPOBAHHUS
MH(POKOMMYHHUKAIIHOHHBIX YCTPOUCTB;

— HW3YYUTh OCHOBBI 3alIUThl MH(MPOKOMMYHUKALIMOHHBIX YCTPOMCTB OT BO3AEUCTBUS
KIIMMaTHYECKUX (PAKTOPOB OKpYKAIOIIEeH Cpe/bl; HEMPEeJHAMEPEHHBIX TOMEX U MOHU3UPYIOIIHNX
W3JIy4eHH; TEOpUN HAAEKHOCTH;

— O3HAKOMMTBHCS C METOJAAMH MOJIEIUPOBAHUS, aHaINU3a paboThl, CUHTE3a, ONTUMHU3ALUU
ANEKTPUYECKUX U KOHCTPYKTUBHBIX TapaMeTpPOB HH(HOKOMMYHUKAIIMOHHBIX YCTPONCTB;

— BbIpadOTaTh MPAKTUYECKHE HABBIKH IPOEKTUPOBAHUSA YCTPOWCTB PA3IUYHOIO
Ha3HaveHMs ¢ ucnoab3oBanuem CAIIP.

[InanupyeMbIMu pe3yabTaTaMu 00y4eHUs MO AUCHUIUIMHE (MOIYIIO), SIBJISIOTCS 3HAHMS,
yMeHHUsl, HaBbIKH. [lepedeHb MIaHUpyeMbIX pe3ylbTaToB OOydeHUs MO JAUCHUIUIMHE (MOAYIIIO),
COOTHECEHHBIX C IUIAaHUPYEMBIMHU pe3yJibTaTaMU OCBOEHHS 00pa3oBaTeNIbHOM IMpPOrpaMMbl,
npeAcTaBieH B Tabnuie 1.

Tabmuma 1 — Komnerenuu, popMupyemMble B pe3yibTaTe U3ydeHUs! AUCUUTIITNHBI (MOTYIIs)

Hassanue OITOII BO,
COKpAIIIEHHOE

Kon u ¢popmynuposka

KOMIICTCHIINU

Kon u ¢popmynupoBka
MH/IUKATOPa JOCTIKCHUS
KOMIIETCHIINH

Pe3ynbraThl 00y4eHus MO AUCIL

Kon
pe3yib

Tara

DopMyaupoBKa pe3y

11.03.02
«VH(OKOMMYHUKALTUOHHBIE
TEXHOJIOTUH U CUCTEMBI
CBSI3H»

(B-HIK)

TIKB-3 : Crioco6en
OCYIIECTBIIATH Pa3BUTHE U
MOJICpHHU3AIIHIO
TPaHCIOPTHBIX CETEN U
CeTell nepeayu JaHHbIX

ITKB-3.2xk :
Ocy1iecTBIIsIeT pa3BUTHE
Y MOJIEPHM3ALMIO CETEH
nepesayy JaHHBIX C
LETbIO0 YIYJIICHUS
Ka4ecTBa U JJOCTYITHOCTH
YCIIYT CBSI3U

P/1

3Hanue

METOJHK pacH
IIPOEKTY CETEV
COOPYKEHUM ¥
UH()OKOMMYHY

P/1

YmMenue

MIPOBOJIUTH Pa
MIPOEKTY CETEY
COOPYKEHUM ¥
UH()OKOMMYHE
COOTBETCTBUH
TEXHUIECKUM |
HCIIOJIb30BaHH
CTaH/IAPTHBIX
MIPUEMOB U CX
aBTOMAaTH3alH
MIPOEKTHPOBAH
CaMOCTOSTEIb!
CO371aBAEMBIX

OPHUTMHAIBHBL
porpamMmm

PI1

Hasrix

BJIaJICHUSI KaK
TIPUEMaMH U C
aBTOMAaTH3alN
IIPOEKTUPOBAH
HCMOJb30BaHU
CaMOCTOSITEIb!
C03/1aBaE€MBIX




OPHUT'MHAIBHBL
IporpamMmm

P2

3HaHue

METO/IOB aHaJl
HCXOJIHBIX JaF
MPOEKTHPOBAH
YCTPOKMCTB U
000pyTOBaHUS
TEIEKOMM yHH!
CHCTEM

P2

VYMenne

BBIMOJIHATH aH
HCXOHBIX JaF
MPOEKTHPOBAH
YCTPOMCTB U
000pyTOBaHUS
TEIEKOMM yHH}
CHCTEM

P2

Hasrix

BJTAJICHUS MET
aHaJIM3a UCXO]
JIAHHBIX TS
MPOSKTUPOBAH
YCTPOWCTB U
000pymoBaHUs
TEIEKOMM yHHUI
CHCTEM

[TKB-4 : Cniocoben
OCYIIECTBIISITH COOp U
AaHaJIN3 UCXOAHBbIX
JAaHHBIX IJIA
NPOEKTUPOBAHUS U
IPOEKTUPOBATh
YCTpOWCTBA CBSI3H,
UHTEIJICKTyalIbHbIC
MH()OKOMMYHHUKAI[HOHHBIE
CETH M UX 3JIEMEHTHI

IMKB-4.1x :
OcymecTBisieT cOop
TEXHUYCCKUX JaHHBIX
JUISL TIPOEKTHPOBAHUS
TENEKOMM YHUKAIIHOHHBIX
YCTPOUCTB

P11

3Haunune

METOJMK pac
IPOEKTY CETEM
COOPYXKEHUM ¥
MH(POKOMMYHY

PII1

YmMenue

MPOBOJUTD Pa
IIPOEKTY CETEV
COOPYKEHUM V
UH(POKOMMYHI
COOTBETCTBUHU
TEXHUYECKUM |
UCIIOIb30BaHH
CTaH/APTHBIX
MIPUEMOB U CX
aBTOMAaTH3alu
MIPOEKTHPOBaH
CaMOCTOSITEIb!
CO3/IaBAEMBIX

OPHUI'MHAJIBHBL
IporpamMmm

PA1

Hasrix

BJIaZICHUS KaK
NpUEeMaMU H C
aBTOMaTH3aIHU
NPOEKTUPOBaH
UCIIONB30BaHH
CaMOCTOSTENb!
CO3/1aBaeMBIX
OPHUTMHAJBHBL
pOrpamMm

TIKB-4.2x : Bemomnaser
aHaJN3 UCXOIHBIX
JIAHHBIX JJIS
MPOEKTHPOBAHHUS
YCTPOMCTB U
000pyI0BaHHUS

TENIEKOMM YHUKAITHOHHBIX
CHCTEM

P12

3Hanue

METOJI0B aHaJ
UCXOIHBIX JaF
MIPOEKTHPOBAH
YCTPOMCTB U
000pyIOBaHMUS
TEJICKOMMyHH!
CHCTEM

P12

VYMenne

BBIIOJIHATE aH
HCXOHBIX JIaH
MIPOEKTUPOBaAH




YCTPOMCTB U
000pyTOBaHMUS
TEJIEKOMM yHH}
CHCTEM

P2

HaBrix

BJIaJICHUSI MET
aHaJN3a UCXO]
JIAHHBIX IS
MPOEKTHPOBAH
YCTPOMCTB U
000pyTOBaHUS
TEIEKOMM yHH!
CHCTEM

[IKB-4.3x : Bemonaser
MPOCKTHPOBAHUE U
MOJIETUPOBaHUE
YCTPOKCTB U
000py10BaHUS

TEJIEKOMM YHHKAIIHOHHBIX
CHCTEM

P13

3HaHue

AJITOPUTMOB, 3
IIPOLERYp
MPOEKTHPOBAH
MOJICTUPOBAHI
YCTPOMCTB U
000pyTOBaHUS
TEIEKOMM yHH}
CHCTEM

P13

YMmenue

BBIITIOJIHATH
IPOCKTUPOBAH
MOJICITUPOBAHY
YCTPOUCTB U
000pymoBaHUs
TEEKOMM yHHU
CHCTEM

P13

HaBrik

BJIQJICHHS AJITC
JTaraMu U Ipc
MPOEKTUPOBaH
MOZEIUPOBaHI
YCTPOMCTB U
000pyoBaHUs
TEJIEKOMM yHH
CHCTEM

P/14

3Hanue

METOIHK
KOMITBIOTEPHO
MOJIETTHPOBaHI
YCTPOICTB, CH!
MIPOLIECCOB C
UCIIONIb30BaHH
YHUBEpCAJIbHb
TIPUKIIAHBIX
KOMITBIOTEPHB!
IporpamMm

PII4

YMenne

MOJIETTHPOBATE
YCTpOIICTBa, CI
TIPOLIECCHI C
HCIIONIb30BaHH
YHUBEPCAJIbHb
TIPUKITAHBIX
KOMITBIOTEPHB!
porpamMm

P14

Hasrix

TIPUMEHECHUS
YHHUBEPCaIbHb
TIPUKJIIATHBIX
KOMIIBIOTEPHE!
MIPOrpaMM JIjs]
KOMITBIOTEPHO
MOJIETTUPOBaHI
YCTpPOKCTB, CH!
IIPOLIECCOB




B mporecce ocBOeHUs IUCHUIUIMHBI PEMIAIOTCS 3aa4d BOCIHMTAHUS TapMOHUYHO
pPa3BHUTOM, MATPUOTUYHOW M COIMAILHO OTBETCTBEHHOW JIMYHOCTH HA OCHOBE TPATUITMOHHBIX
POCCHIICKHX JTyXOBHO-HPABCTBEHHBIX U KYIbTYPHO-UCTOPUYECKHUX IIEHHOCTEH, MPEACTaBICHHBIC
B Tabaume 1.2.

Tabmuna 1.2 — IleneBbie OpUEHTHPHI BOCTIUTAHUS

BocnurareabHbIe 3a1a4n ®opmMHupoBaHue HeHHOCTei IesneBble OpUEHTHPDI

(I)OpMHPOBaHI/Ie rpamnaﬂcxoﬁ MO3UIUHU U MATPUOTHU3MA

OTBETCTBEHHOCTh
ITyHKTyaabHOCTB
HacroifunBocTs 1 ynopcTBo B
JIOCTY)KEHHH 11eNH
CucTeMHOE MBIIIIEHHE
CrocoOHOCTh HAXOMHTh,
Co3ugarenbsHblil TPy aHaJIM3UPOBATh U
CTPYKTYPHPOBATh
UH(DOPMAIHIO
CaMocCTOATeNbHOCTh
CtpemiieHre K O3HAHHIO U
CaMOpa3BUTHIO
Camoo0yueHne

PasButue naTpuoTusMa u I‘pa)KI[aHCKOﬁ
OTBECTCTBCHHOCTH

(I)Ole/lI)OBaHHe AYXOBHO-HPABCTBCHHDBIX IleHHOCTeﬁ

OTBETCTBEHHOCTH
IlyHKTYyansHOCTb
HacroiiuuBocTh 1 ynopcrso B
JOCTIDKSHHUHU LISITH
CucteMHOE MBIIUICHUE
CriocoOHOCTh HAXOIUTh,
CozupaTenbHbli TPy aHaJIU3UPOBATh U
CTPYKTYPHPOBAThH
uHpopmanuro
CaMOoCTOATENbHOCTh
CrpemiieHre K TO3HAHUIO U
CaMOpPa3BUTHUIO
Camoo0yueHne

@dopMHpOBaHHUE OTBETCTBEHHOT'O
OTHOILIEHHUS K TPYAY

@®opMHUpoOBaHHE HAYYHOT'0 MHPOBO33PEHNS U KYJIbTYPbI MbILILIEHUS

OTBETCTBEHHOCTD
[lyHKTyanpHOCTB
HacroituuBocTh 1 yrnopcTso B
JIOCTYKEHHH 1IN
CucTeMHOE MBIIIUICHUE
CriocoOHOCTh HaAXOIUTh,
Co3unartensHbIi TPy AQHATM3UPOBATh U
CTPYKTYPHPOBATH
HHPOPMAIIIIO
CaMOoCTOATENEHOCTh
CrpemMieHre K TTO3HAHHIO U
CaMOpa3BUTHIO
CamoobyueHne

PasBurtne nmo3naBaTenpbHOro HUHTEpECA U
CTPEMIIEHUS K 3HAHUAM

(I)OpMPlI)OBaHHe KOMMYHHUKATHUBHBIX HABBIKOB U KYJIbTYPbI 001 eHusT

JMCcIMIUIMHIPOBaHHOCTD
Co3ugarensHbIi TPy [TyHKTYambHOCTH
BHrMaTenpHOCTD K JeTalIsIM

@dopmupoBaHKE KyJIbTYPhl MTICEMEHHOMN
peuH 1 1eI0BOTO OOIIEHNUS




Camoo0OyueHnne

2 MecTo qucuumiunbl (MoayJsi) B ctpykrype OIIOII

JlucuuruiiHa OTHOCHTCS K YacTH y4eOHOTO IUIaHa, (GOPMHPYEeMOW Y4aCTHHUKAMH
00pa30BaTeIIbHBIX OTHOIICHHUH.

3. O0beM qUCHHMNJIMHBI (MOYJIs1)

O0beM IUCHUIUTMHBI (MOIYJSI) B 3aYETHBIX EIUHUIAX C YKa3aHHEM KOJIMYeCTBA
aKaJeMUYECKUX YacoB, BBIJICJICHHBIX HA KOHTAaKTHYIO paboTy ¢ oOydaromumucs (1Mo BUIaM
y4eOHBIX 3aHATUI) U HAa CAMOCTOSITENIbHYIO paboTy, MPUBEAEH B Tabaue 2.

Tabnuma 2 — O0miast TpyA0€MKOCTh JUCITUTUTHHBI

C Tpyno- O0BbeM KOHTaKTHOM paboThI (yac)
emecTp | emkocTh
Popma YacTs (Ou?:v?) Bueaynu- Popua
Haspanue OITOI1 BO o0yue- AynutopHas YA CPC | arrec-
st VII Kypc TOpHAas A
(300, (3.E.) | Bcero a
0300) nek. | mpak. | ma6. | ITA | KCP
11.03.02
HiibokosmyiKkationtie | g, | g g 6 3 55 | 18] o [3 | 1| o | 53 )
TEXHOJIOTUH ¥ CUCTEMBI
CBSI3U

4 CTpyKkTypa M coaeprkaHue TUCUUIIMHBI (MOXYJIs1)
4.1 CTpykTypa AucuunauHbl (Moay.as) ajas OPO

TemaTnaeckuit I1J1aH, OTpa)KaI-OH_II/Iﬁ COJACPKAHUE TUCHUIIIMHBI (nepequb pa3aciios u

TEM), CTPYKTYpUPOBAHHOE 110 BUJIaM YUe€OHBIX 3aHATHIH € YKa3aHHEM UX 00bEMOB B COOTBETCTBUU
C y4eOHBIM ILJIAHOM, IIpHBeeH B Tabmuie 3.1

Tabnuna 3.1 — Pa3nensl TuCHUIIIMHBL (MOIYJSI), BUABI y4eOHON NEATENBHOCTH U (DOPMBI
Tekyuero KoHTpos At ODO

Kon pe- Koi-Bo 4acoB, oTBeieHHOE Ha
dopma
Ne HazBanue Tembt 3ynbTaTa

06ydeHHs! Jlex Ipaxr J1a6 CPC TEKYILEero KOHTPOIs
P/,
P/,
PJ12,
Mogenu, alropuTMsl 1 PL2, 5
1 QIITOPUTMHYECKUE POLIECChI PL2, 3 0 4 9 TEKyMUH TeCT
PJ13,
PJ13,
PJ13, P]14




P11,

P11,

P11,

CrpykTypHOE, P2,

CXEMOTEXHUYECKOE U P2,

2 | dyHKIOHANTEHOE P2, 4 0 8 12 TEKyLIUH TeCcT

MOJIEJIMPOBAHNE IEKTPOHHBIX PJI3,

YCTPOHCTB Pa3,
PA3,
P14,

P14, P]14
P11,
P11,
P11,
PI2,
PI2,
P/2, 4 0 12 12 TEKYIIHHA TECT
PA3,
PA3,
PA3,
P14,

P14, P]14
PIL,
PII,
PI12,
PI12,
PI12,
PJI3,
PJI3,
PJI3,
P14,

PJ14, P14
PA1,
P2,
P2,

5 Ef(zl;pOMOHeHI/I HHTETrpaJIbHbIX E%: 3 0 2 8 Texymi TecT
PA3,
P4,

P14, PJ14

Hroro mo Tadimue 18 0 36 53

Cucremst

3 | aBTOMaTH3MpOBAHHOrO
MIPOCKTHPOBAHHUS dJICKTPOHHBIX
YCTpPOMICTB

Koncrpynposanue y310B u
4 | 21€MEHTOB IEKTPOHHBIX
YCTpOMCTB

4 0 10 12 TEKYIIHHA TECT

4.2 Coaep:xanue pa3aejaoB U TeM AU CHUILTHHBI (Moayas) Aas ODO

Tema 1 Mooenu, aneopummsl u aneopummuyeckue nPoyeccol.

Conepxxanne Tembl: [Ipeamer NUMCUMIIMHBL; LEIU U 3aJa4d JUCLHUIUIMHBIL, CTPYKTYypa
mucuumuinHel. O0mue cBefeHus o6 oObekTax U 3afadax npoekTupoBaHus. [loHsTHe Moaemnu.
Marematuueckue W (Qu3MUecKHe MOJENU. ITambl MOACTUPOBAHMS. AHAIUTUYECKUE U
MMUTAIMOHHBIE METO/IbI HccenoBanus. [loHaTre anroputmMa u aaropuTMHUYECKOTO MpoLiecca.

@opMBI M METOJBI TPOBEICHHS 3aHITUN MO TeMe, MPUMEHseMble 00pa30BaTEIbHbBIC
TEXHOJIOTUU: JIEKIIUSI, 1a00paTOpHOE 3aHITHE.

Buapl caMocTOSTENBHOW MOArOTOBKH CTYAEHTOB MO TEME: MOATOTOBKA K TEKYIIEMY U
MPOMEKYTOUHOMY TECTUPOBAHMIO.

Tema 2 CmpykmypHoe, cxemomexHuuyeckoe U @QYHKYUOHANbHOE MOOEIUPOSAHUe
INEeKMPOHHBIX YCMPOUCME.

Conepxanne Tembl: [locraHoBka 3amaun. OCHOBHBIE CHOCOOBI  CTPYKTYPHOTO
MOJEIUPOBaHUA. AHAIUTUYECKOE MOJAEIMpoBaHue. MMUTallMoHHOE MOJeNMpoBaHue. THUIIOBBIE
3aJjaud CTPYKTYPHOTO MojenupoBaHus. Mojenn OJOKOB M curHaioB. Peammszamms 3amay
CTPYKTypHOTO MozenupoBanus. [TocranoBka 3agaun. OCHOBHBIE foMNyleHUs. ba3oBble 271€MEHTHI
GyHKIMOHATBHBIX cXeM. OCHOBHBIE aITOPUTMBI MOJETHUPOBaHUs. BbluMciauTeNbHbIE aCMEKThI



MozenupoBanus. IloctpoeHne QyHKIMOHANBHBIX cxeM. llporpamMMel  (yHKIHOHAIBLHOTO
MOJENUpoBaHus: ocoOeHHocTH, MeTonbl. llocraHoBka 3azmaun. bazoBblii HaOOp CXEMHBIX
aneMeHTOB Mojelnel. Mepapxus ¥ TUNbl CXeMHBIX Mojeneld. OCHOBBI COCTAaBJICHHS MO JIEJCH.
V310BoOi aHanu3 JHMHEHHBIX cxeM. MamuHHoe (GopMHUpOBaHUE Y3IOBBIX YpaBHEHHMH IS
JIMHEHWHBIX PE3UCTUBHBIX CXeM. MoJenupoBaHue CTaTUYECKUX PEKUMOB. Merosl
MOJICTUPOBAHUS. YPaBHEHUS CTaTHUECKOTO pEXHMa B 0a3Wce Y3JOBBIX MOTEHIMAJIOB.
dopmMupoBaHUE MATPHILIBI Y3JI0BBIX TpoBoguMoOcTel. [IpencraBieHue 21eMeHTOB CXeMbI B Oa3uce
Y3JIOBBIX MOTEHIMAIOB. MOJETUpOBaHNE TEPEXOJHBIX MPOIECCOB. SIBHAs W HEsBHas (Gopma
Mojene. MopenupoBaHue 4YacTOTHBIX XapaKTEpPUCTHK. IIporpamMmel CXEMOTEXHHMYECKOTO
MozenupoBaHuss OcoOEHHOCTH MAIIMHHBIX aITOPUTMOB.

@®opMBl M METOJbl IPOBEACHUS 3aHITUN IO TeMe, NMPUMEHsEMble 00pa30BaTEIIbHbBIE
TEXHOJIOTUU: JIEKIIUSI, 1a00paTOpHOE 3aHSITHE.

Bunabl caMoCTOSATENBHON MOATOTOBKHM CTYAEHTOB IO TEME: NOJArOTOBKA K TEKYLIEMY H
MIPOMEKYTOYHOMY TECTHPOBAHMIO.

Tema 3 Cucmembl a6MoMamu3upOBaAHHO20 NPOEKMUPOBAHUSL INEKMPOHHBIX YCIMPOUCME.

Copepxanue TeMbl: YpPOBHU ciloxkHOCTH POA M ypoBHM aBTOMaTH3MPOBAHHOTO
MPOEKTHpOBaHUs. TUIBI OOBEKTOB U MPOLECCOB MpoeKkTHpoBaHUs. OCHOBHBIE IaKEThI
coBpeMmeHHbIX CAIIP: Ha3zHaueHue, kinaccuukanys U IpUMEHEHHUE.

@®opMBl M METOJbI IPOBEICHUS 3aHATUM MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUU: JIEKIUs, Ta00paTOPHOE 3aHATHE.

Bunel camocTosiTensHONM MOATOTOBKU CTYAEHTOB IO TeMe: MOATOTOBKAa K TEKYIIEMY U
MIPOMEXKYTOUHOMY TECTHPOBAHUIO.

Tema 4 Koncmpyuposganue y37108 u 31eMEHMO8 IJIeKMPOHHBIX YCIMPOUCME.

Conepxanve TeMbl: JKHW3HEHHBIM LMK SJIEKTPOHHBIX YCTpoiCTB. KoHCTpyKTOpCKas
uepapxus yacted. OCHOBHbIE NPUHUUIB KOHCTPYMpPOBAHUS. 3aliuTa KOHCTPYKIHH OT
MEXaHUYEeCKUX Bo3jaeicTBuil. O0ecrieueHne TeIIOBbIX pekuMoB. 3amuTta POY ot mapa3suTHbIX
ANEKTPUYECKUX CBs3el M HaBOJAOK. (OCOOCHHOCTM KOHCTPYKIIMA Ha TIEYaTHBIX IIjIaTax.
Hanéxnaocts u kauectso POYVY.

@opMBl M METOJbI IPOBENCHHS 3aHITUN IO TeMe, MPUMEHseMble 00pa3oBaTEIbHbBIC
TEXHOJIOTUU: JIEKIIUSI, 1a00paTOpHOE 3aHSITHE.

Bunel camocTosITenbHON MOATOTOBKU CTYJAEHTOB IO TeMe: MOJArOTOBKA K TEKYIIEMY H
MIPOMEXKYTOUHOMY TECTUPOBAHHUIO.

Tema 5 Maxpomooenu unmezpanrbHbix CxeM.

Copepxanne tembl: [IpuHnunel moctpoeHus: Makpomojeneid. Hepapxus u Tumonas
CTpYKTypa Makpomojenei. MeTtonpl mnoctpoeHuss Makpomojened. OCHOBHbBIE IPOLIEAYPHI.
Mertonsl yrpouieHus Makpomozeneil. bubnuoreku makpomojeneil ¥ UX TUIIOBBIX SJIEMEHTOB.
@opmBbI MpeAcTaBICHUS Makpomoenei. Makpomoenu udpoBbIX MUKpocxeM. Makpomoaenu
aHAJIOTOBBIX MUKPOCXEM.

@opMBI M METOJBI TPOBENCHHS 3aHITUN IO TeMe, MPUMEHseMble 00pa3oBaTEIbHbBIC
TEXHOJIOTHU: JIEKIIHsI, Ta00paTopHOE 3aHATHE.

Bunabl caMocTosITENBHONW MOArOTOBKH CTYAEHTOB IO TEME: MOJArOTOBKA K TEKYIIEMY H
MPOMEXYTOUHOMY TECTUPOBAHHUIO.



5 Meroauyeckne YyKazaHusi AJasi O0y4aIOIIMXCH MO M3YYEHHI0 M peaau3auuu
AUCHHUILINHBI (MOYJIs1)

5.1 Meroauyeckue peKOMEHIAUHM O0YYAIOIIMMCA MO0 M3YYeHHI0 IHCHHUILUIMHBI W 10
o0ecreYeHNIO0 CAMOCTOATELHON padoThI

B xonme wusyuenus aucuumiuHbl «OCHOBBI aBTOMAaTHU3WPOBAHHOTO MPOEKTUPOBAHUS
MH(POKOMMYHHUKAIIMOHHBIX YCTPOMCTB» CTYJEHTHI MOTYT IOCEUIaTh AayAWTOpPHBIC 3aHATHUS
(Jrekum, JTabopaTOpHBIC 3aHATHUS, KOHCYJAbTaruu). OCOOCHHOCTh W3Y4YCHHS JTUCIUTUIHHBI
«OCHOBBI aBTOMAaTHU3WPOBAHHOTO MPOEKTUPOBAHHUA HWH(POKOMMYHHKAIIMOHHBIX YCTPOMCTBY
COCTOHWT B BBITIOJTHEHUH KOMILIEKCA JIA0OPATOPHBIX paboT, TTIaBHOH 3a7aueil KOTOPOTO SIBIISETCS
MIOJIyY€HUE HABBIKOB PaOOTHI C MakKeTaMu IMPOrpaMM aBTOMAaTH3MPOBAHHOTO MPOEKTUPOBAHUS
MH()OKOMMYHUKALIMOHHBIX YCTpoHCTB. Ocoboe MecTo B OBIAJCHUHM 4YacTbl0 TEM JaHHOUN
JUCLMIUIMHBI MOKET OTBOJUTHCA CAMOCTOSITEIbHOM paldoTe, MpU 3TOM BO BpeMs ayJUTOPHBIX
3aHSTUH MOTYT OBITh PACCMOTPEHBI M POpadoTaHbl HarboJiee BaXKHbIE U TPYIHBIE BOIIPOCHI 1O
TOM WJIM MHOM TeMe JUCLMITIINHBI, @ BTOPOCTENIEHHbIE U 00JIee JIETKHE BOIIPOCHI, a TAK)KE BOIIPOCHI,
cnenuduunblie 1151 OIIOIL, MoryT ObITh U3yUeHBI CTYJEHTAMH CaMOCTOATEIbHO. B cooTBeTCTBHM
C yueOHBIM IUIAHOM HANpaBJCHUS MOJATOTOBKU IPOLIECC H3YUYEHUS JUCUUIUIMHBI MOXKET
IpelycMaTpuBaTh MPOBEACHUE JIEKIHM, J1a0OopaTOpHBIX 3aHATHH, KOHCYJIbTALUH, a Takke
CaMOCTOSITENIbHYIO Pa0OTy cTyneHTOB. OOs3aTenbHBIM SBISETCS MPOBEICHHE J1aO0OPaTOPHBIX
3aHSATUN B CHeHaTU3UPOBAHHBIX KOMIIBIOTEPHBIX ayIUTOPHSIX, OCHAIL[EHHBIX
CHelHalM3UpOBAaHHON almaparypoil, NepCOHATbHBIMU KOMITBIOTEPAMH WM MOAKIIOUEHHBIMH K
LEHTPAJIFHOMY cepBepy TepMHHalaMu. [Ipu HCMONB30BaHMM JAMCTAHIIMOHHBIX TEXHOJIOTUMN
o0ydeHus: (cuctema HJIEKTpOHHOTOo oOydeHuss Moodle) mporiecc W3ydeHHS AUCIUTUIMHBI B
COOTBETCTBUM C y4eOHBIMH IIJJAHAMM  HANpABICHUH MOJATOTOBKM  IpEelycMaTpUBaeT
CaMOCTOSITENIBHYIO pPabOTy CTYAEHTOB M KOHCYJIbTAllUM C HCIOJIB30BAHUEM COBPEMEHHBIX
JIEKTPOHHBIX CPEJICTB CBSI3U CTYJIEHTA U NPENOAABATENIS.

ITpu peanuzanuu AUCHUILUIUHBI (MOAYIS) IPUMEHSETCS NIEKTPOHHBIN y4eOHBbIN KypC,
pa3sMemEHHBINA B CHCTEME 3JIeKTpoHHOT0 00yueHust Moodle.

5.2 OcoOenHocTH oOpraHu3anuu OOy4YeHHs AJA JMI C OrPAaHUYEHHBIMH BO3MOKHOCTAMH
310POBbS U1 HHBAJIHI0B

[Tpu HEOOXOAMMOCTH OOYJAFOIIUMCS U3 YUCIIA JIWI] C OTPAHHYCHHBIMHA BO3MOYKHOCTSIMHU
3JI0POBbS 1 HHBAIHJIOB (110 3asBJICHHUIO 00YJarOIIErocs) IPeI0CTaBIsAeTCs yaeOHas
nH(OpPMaLKS B JOCTYIHBIX (POPMaX C YIETOM UX HHIAMBUAYAIBHBIX MICUXO(DU3HUCCKUX
0COOEHHOCTEH:

- JUTsI JIUI] C HApYIIEHUSIMU 3pEHUS: B TIe4aTHOH (popme yBenudeHHbIM mpupTOM; B hopme
ANIIEKTPOHHOTO  JIOKYMEHTA; WHAUBUAYAIbHBIE  KOHCYIbTAllUU c MIPUBIICYECHUEM
TudIoCypI0TIepeBOAUNKA; HHANBUAYAIbHbIE 33JaHNUS, KOHCYIbTAIUH U JP.

- JUIS JIAI] C HApYLIIEHUSIMU CTyXa: B Ie4aTHOH hopMme; B popMe 2IEeKTPOHHOTO TOKYMEHTA;
WHIUBUAYyaIbHbIE KOHCYIbTAllUM C TPUBICUYCHUEM CYPAOINEPEBOMUYNKA; HWHAUBHUIYaIbHBIC
3a/laHusl, KOHCYJIbTAIlUU U JIp.

- JJIs1 TUT] C HApYILIEHUSIMU OTIOPHO-/IBUTATENILHOTO amnmapaTta: B ne4atnoi gopme; B hopme
AIIEKTPOHHOTO JJOKYMEHTA; MHIMBUyaTbHbIC 3a/IaHUsI, KOHCYJIbTALUU U JP.

6 ®OoH/ OLIEHOYHBIX CPEICTB I MPOBEICHUA TEKYLIero KOHTPOJISA U MPOMEeKYTOYHOM
arTecTaluy 00y4amMXcs N0 JUCUUIINHE (MOIYJII0)

B cootBerctBun ¢ TpeboBanusimu PI'OC BO ans arrecranuu oOydaromuxcs Ha
COOTBETCTBUE HX TMEPCOHAIBHBIX JOCTIDKEHUN TIaHUPYEeMbIM pe3ylbTaTaM oOOydeHUus Io



JUCHUITIIIMHE (MOIIy.HIO) CO3JaHBbI (1)OHI[BI OLCHOYHBIX CPCACTB. Tunossie KOHTPOJIbHBIC 3alaHus,
METOJUYECKHUE MAaTepHUAlIbl, ONPEIACISAIOIME MPOLEAYPbl OLEHUBAHM 3HAHWM, YMEHHU U
HaBbIKOB, a TAK)XKC KPUTCPHHU U I[TIOKA3ATCJIN, H€O6XOI[I/IMLIG JJIs1 OIICHKH 3H21HHI>1, yMGHHfI, HAaBbIKOB
W XapakTepusylouipe dTanbl  (OpMUpOBaHHS KOMIETEHIMH B  MpoIlecce OCBOCHUS
o0Opa3oBaTesbHON POTrpaMMBl, IpecTaBieHbl B [Ipunoxxenun 1.

7 YueOHO-MeTOANYECKOE U HH(POPMALMOHHOE o0ecTiedeHne JUCHUIIMHBI (MOTYJIs1)

7.1 Ocnoenaa numepamypa

1. Ocuosel CAIIP : yuebHoe nocobue / coctaButens A. JI. @makeman. — Kupos : Barl'V,
2021. — 116 c. — TexcT : anekTpoHHbIH // JIaHb : aeKTpoHHO-O0nOmoTeynas cucrema. — URL:
https://e.lanbook.com/book/363644 (mata obOpamenusi: 25.05.2026). — Pexum poctyma: ams
aBTOPH3. NIOJIb30BATEIICH.

2. Ilesmuos, E. ®. [IpoexTrpoBaHnne W MOJAEIMPOBAHME AHAIOTOBBIX CXEM :@ ydeOHOe
nocooue / E. ®@. IleBnos, B. A. Poraues. — Mocksa : PTY MUPDA, 2021. — 174 ¢. — Tekcr -
AIEKTPOHHBIMN // Jlann : AJNIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/218789 (mara obOpamenusi: 25.05.2026). — Pexum poctyma: mmis
aBTOPH3. NIOJIb30BATEIICH.

7.2  Jlononnumenvhas numepamypa

1. Banbke, A. A. Cuctembl aBTOMaTU3UPOBAHHOTO MpoekTupoBanus Altium Designer u
SolidWorks : yaebnoe mocobue / A. A. Banske, B. FO. Ko6enxko, /I. I1. Uynua. — Omck : OMI'TY,
2022. — 110 ¢. — ISBN 978-5-8149-3466-6. — TexcT : anexTpoHHbI# // JlaHb : 37eKTpOHHO-
oubnmuoreynass cucrema. — URL: https://e.lanbook.com/book/343652 (mata oOparmieHus:
25.05.2026). — Pesxkum gocTyma: [y aBTOPH3. MOJIb30BaTEICH.

2. Konctpykropckas moxkymeHntaius B rpaduyueckoMm pemakrope KOMIIAC v. 17-18:
npakTukyM : yueoHoe nocobue / H. A. Enmucees, H. H. Enmuceera, O. I'. ITapackeBomnyso [u mp.].
— Camnkr-Ilerepoypr : TII'YIIC, 2020. — 93 ¢. — ISBN 978-5-7641-1388-3. — Texkcr :
ANIEKTPOHHBIN // Jlanb : ANIEKTPOHHO-OMOINOTEYHAS cucrTema. — URL:
https://e.lanbook.com/book/171834 (mara oOpamenus: 25.05.2026). — Pexum pocryma: mis
aBTOPU3. MOJIb30BATENCH.

3. Huraii, P. M. ABTOMaTH3MpOBaHHOE MPOEKTUPOBAHUE CPEJCTB BBIYUCIUTEIHHOM
texHuku B cpeae PCAD-2006 : yaebHo-MeToauueckoe nocodbue / P. M. Huraii, K. E. Ilanpkuna.
— Mocksa : PYT (MUUT), 2021. — 84 c. — Tekcr : a1exkTpoHHBIH // JIaHb @ 37EKTPOHHO-
oubnmuoreuynass cucrema. — URL: https://e.lanbook.com/book/269381 (nmata oOpamieHus:
25.05.2026). — Pexum gocTyma: i aBTOPHU3. MOJIb30BATEIICH.

7.3 Pecypcol  unghopmayuonno-menekommynuxayuonnou cemu '"UHnmepnem',
6KII04an npogheccuoHanvhvle 06a3bl OAHHBLIX U UHPOPMAUUOHHO-CRPABOUHDBIE
cucmembsl (npu HeodX00UMOCMU):

1. DnextponHo-6ubnnoTeunas cucrema "JIAHbB"

2. Open Academic Journals Index (OAJI). [Ipodeccnonanbuas 6a3a gaHHBIX - Pexxum
noctyna: http://oaji.net/

3. Ilpesunentckas Oubnmoreka wum. b.H.Enpimna (6a3a maHHBIX —pa3iHYHBIX
npogeccuoHanbHbIX 001acTeil) - Pexxum nocrymna: https://www.prlib.ru/

4. HWudopmanmonHo-cnpaBoyHast cuctema "Koncynbrant Ilmoc" - Pexxum pocryma:
http://www.consultant.ru/



8 MaTepl/IaJILHO-TeXHH'leCKOQ odecneueHue AUCIHUIIINHBI (MO}IyJ’[ﬂ) H IIePpEeUYCHb
I/IH(l)OpMaIII/IOHHbIX TeXHOHOFHﬁ, HCIIOJB3YEMBIX IIPU OCYIIECTBJICHUH 06p330BaTeJILHOI‘O
npouecca nmo IMCiuuIlinue (MO)IyJ'[lO), BRJIIOYasl MEPECIYCHb IIPOIrPpaMMHOT 0 odecneyeHns

OcHOBHOE 000pYIOBAHHE:

e [IpoexTop
e Pabouas cTaHums

IIporpammHuoe obecIieueHneE:

o Altium Designer

o Microsoft Office Professional Plus 2013 Russian
o OrCAD Capture

e PDF Creator

e ACKOH Kommac-3D V13 Russian




MHUHOBPHAYKU POCCUN
BJIAJIMBOCTOKCKUI I'OCYJJAPCTBEHHBI YHUBEPCUTET

KA®EJIPA THOOPMALIMOHHBIX TEXHOJIOI'MA U CUCTEM

@oHJ OLIEHOYHBIX CPEJCTB
JUTSL IPOBE/ICHUS TEKYILIETO KOHTPOJIS
U IPOMEKYTOYHOM aTTECTAIMH MO TUCHUTIINHE (MOIYIIO)

OCHOBBI ABTOMATU3UPOBAHHOI'O TPOEKTUPOBAHUSA
WH®OKOMMYHHUKAIIMOHHBLIX YCTPOUCTB

HanpasieHnue u HanpaBiaeHHOCTD (TIPO(HIIH)
11.03.02 MndhoxkoMMyHHKAIIMOHHBIE TEXHOJIOTUN U CUCTEMBI CBsI3H. VIHTepHeT-BelIei u
OTNITUYECKUE CUCTEMBI U CETH

['on Habopa na OITOII
2024

®opma o0ydeHus
OYHasA

BnamguBoctox 2026



1 Ilepeyenb (popMuUpPYyeMBbIX KOMIIETEH M

Hassame OTIOIT BO, Kon u hopmynupoBka KoMIeTeHIN

COKpAIICHHOC )51

Kon u hopmynipoBka HHAUKATOPa JOCTIKEHUS
KOMIIETEHIIUU

11.03.02 «Mapoxomm | ITKB-3 : CriocobeH ocymecTBIiTh

YHUKAIMOHHBIE TEXHO | Pa3BUTHE M MOAEPHU3AIMIO TPAHCII

JIOTUH U CUCTEMBI CBSI3 | OPTHBIX CeTeH U ceTeil mepenadn aa
n» HHBIX

(b-UK)

[TIKB-3.2k : Ocy1iecTBisieT pa3BUTHE U MOJIEPH
U3aLlUI0 CeTel Nepeaayn TaHHbIX C LENbl0 YIy4d
IIEHHS KaueCTBa U JOCTYITHOCTHU YCIIYT CBSI3U

[TKB-3.2k : Ocy1iecTBisieT pa3BUTHE U MOJAEPH
H3aLlUI0 CeTel Mepeaayn JaHHbIX C LENbI0 YIyd
IIEHHs KaueCTBa U JOCTYITHOCTH YCIIYT CBSI3H

ITIKB-4 : CnnocobeH ocymecTBIATh
cOOp M aHAJTN3 UCXOHBIX TaHHBIX

JUTS TIPOCKTUPOBAHUS U TIPOCKTUPO
BaTh YCTPONCTBA CBSI3H, UHTEIJICKT
yaJbHbIE HH()OKOMMYyHUKAI[OHHBI
€ CEeTH U UX DJIEMEHTHI

ITIKB-4.1x : OcymiecTBiseT cOOp TEXHUUSCKUX I
AHHBIX JJIs TPOEKTUPOBAHUS TEIEKOMM YHUKAITU
OHHBIX YCTPOICTB

[1IKB-4.2x : BeInonHseT aHaInu3 UCXOOHBIX JaHH
BIX JIJISI IPOCKTHPOBAHUS YCTPOUCTB M 000PYI0B
aHUS TEIEKOMMYHUKAIIMOHHBIX CUCTEM

ITIKB-4.3x : BelnonHsaeT NpoeKTHpOBaHUE U MOJ,
€IIMPOBAHNE YCTPOUCTB M 000pYIOBaHUS TEIEKO
MMYHHUKAIIMOHHBIX CUCTEM

Komnerenius cunraercs copMuUpoBaHHON Ha JaHHOM 3Talle B ClIydae, €CiIH MOJyYeHHbIe
pe3ynbTaThl OOy4YeHHs] N0 JUCUUIUIMHE OIICHEHbl IOJIOKUTENbHO (JMana3oH KpUTEpHeB
OLICHUBAHMsI PE3YJIbTATOB 00YUEHHS «3aUTEHO», «yIOBIETBOPUTEIBHO», «XOPOILI0Y», KOTIUYHO).
B cinyyae OTCYTCTBHUS MOJIOKHMTEIHHOM OLEHKM KOMIIETEHIMS Ha JaHHOM JTale CUHUTAeTCs

Hec(hopMUPOBAHHOM.

2 Iloka3aTeJiM OLlEHUBAHUS IJIAHUPYEMbIX Pe3yJIbTATOB 00yUYeHUs

Komnerenmnus ITKB-3 «Crioco6eH ocyImecTBIsITh pa3BUTHE U MOJACPHU3AINIO

TPaHCHOPTHBIX CETEU U CETEH Mepenayn JaHHbBIX)

Tab6muma 2.1 — Kpurepuu olieHKH HHIUKATOPOB IOCTHKEHUS KOMITETCHIIHH

Pe3ynbTaThl 00ydeHus 110 AUCIUIUIUHE

Kpurepuu oLieHUBaHHS PE3yIbT
aToOB O0y4eHUs

copMUpOBaBILIEECS CHCTEMATH

YeCKOe 3HAHUE METOIUK PacdeT
OB TIO TIPOEKTY CETEeH, COOpyKe
HUH U CpecTB MHPOKOMMYHHK
anui

Kon u popmynuposka umukar | Ko [ Tu
Opa IOCTWKEHHS KoMIleTeHmu | A I
pe | pe Pesynbrar
3- | 3-
Ta | Ta
[IKB-3.2x : OcymecTBiser pa3
BHUTHE U MOICPHHU3ALNIO CETEN P 3H METOZHK PacieToB M0 MPOEKTY
Tepenatu JaHHbIX © LENBIO Yy | 4 aH | ceTel, COOPYKEHUI U CPEJICTB
YIlIEHHs Ka4eCTBA U JOCTYITHOC ue | mHGOKOMMYHHKAIMH
TH YCIIYT CBSI3U
MPOBOJUTH PACYETHI MO MPOEKT
y CeTel, COOPY>KEHUI U CPEACT
B MH()OKOMMYHHUKAIIMI B COOTB
Y | ercTBUM ¢ TEXHUYECKUM 3a1aHU
PJI | me | em c ucronb30BaHWEM Kak CTaH
1 HU | JapTHBIX METOJOB, IPUEMOB 1
e CPEACTB aBTOMAaTHU3AIMU IIPOEK
TUPOBAHMS, TAK U CAMOCTOSITEN
BHO CO3/1aBa€MBbIX OpUTUHAIIBH
BIX IIPOrpaMM

copMHupoOBaBIIIeeCS CHCTEMATH
YeCcKoe yMEHHE MPOBOJNTH pac

YETBI [0 MPOEKTY CETEH, COOpPY

JKEeHUH U CPeACTB MHPOKOMMYH
MKaluil B COOTBETCTBHH C TEXH

MYECKHUM 33/IaHHEM C HCIIONB30

BaHHMEM KaK CTaHAAPTHBIX METO
JIOB, IPUEMOB U CPEJICTB aBTOM

aTU3aLUH IPOEKTUPOBAHUS, TaK
U CAMOCTOSITENIBHO CO3/1aBAEMBI
X OPHI'MHAJIBHBIX IPOrpaMM




chOpMHUpOBaBIIINECS CHCTEMATH
BIIa/ICHUSI KaK METOJAMH, TIpUe
YECKHE HaBBIKM BIaJ€HUS KaKk
MaMH U CpeACTBaMHU aBTOMATHU3
Ha METO/IaMH, IPUEMaMHU U CPECT
PO alUy IIPOCKTUPOBAHUSA, TaK U C
BBI BaMH aBTOMATHU3aLUHU IPOEKTHUP
1 UCIIOJIB30BaHUEM CaAMOCTOSITENh
K OBaHHS, TaK U C HCIONb30BAHUE
HO CO3/1aBa€MBbIX OPUTUHAJIEHBI
M CaMOCTOSITENBHO CO37JaBAEMBbI
X TIporpamMm
X OPUI'MHAJIBHBIX IPOrpaMM
copMHUpOBaBIIIeeCsS CHCTEMATH
3y | METOMOB aHAM3A HCXOAHBIX /1a | ECKOE 3HAHNE METO/IOB aHANM3
P a | HHBIX UL IPOCKTHPOBAHHS YCT | A NCXOJHBIX IAHHBIX JUIA IIPOCK
2 e pOICTB 1 000pyIOBaHMS TEJIEK | TUPOBAaHHS YCTPOWUCTB U 000pY
OMMYHHKALIMOHHBIX CUCTEM JIOBAaHUS TE€IEKOMM yHUKAI[IOHH
BIX CHCTEM
copMUpOBaBIIIeeCs CHCTEMATH
Y | BRINONHATH aHAIU3 UCXOIHBIX J | YECKOE YMEHHUE BBIIOIHSTh aHa
PJl | Me | aHHBIX A7 IPOSKTUPOBAHUSA YC | JIM3 UCXOMHBIX TAHHBIX JJIS PO
2 HHU | TPOHMCTB M 000PYIOBaHUS TENEK | EKTUPOBAHMUS YCTPOICTB U 000p
e OMMYHHKaIIMOHHBIX CUCTEM yIOBaHMS TEIEKOMM YHUKALIMOH
HBIX CUCTEM
c(OpMHUPOBABIIINECS CHCTEMATH
BJIa/ICHUS METOAMKaMHU aHaiu3a
YecKre HaBBIKU BJIAJICHUS METO
Ha | ucxonHBIX TaHHBIX JJIS IPOEKT
P/l o JUKaMM aHaJIu3a MCXOJHBIX JIaH
Bbl | MpOBaHHMS YCTPOMCTB M 000py/
2 HBIX JUTSI IPOEKTUPOBAHUS YCTP
K OBaHUS TEJICKOMM YHUKALMOHH N
OWCTB M 00OPY/IOBaHUS TENEKO
BIX CHCTEM
MMYHUKAIIMOHHBIX CUCTEM

Komnerennus ITKB-4 «Crioco6eH ocymecTBIsITE COOp M aHAJIM3 UCXOTHBIX JaHHBIX

JUIS IPOCKTUPOBAHUS U TPOEKTUPOBATh YCTPOICTBA CBSI3U, HHTEIUIEKTYaJIbHbIE
MH()OKOMMYHUKAIIMOHHBIE CETH U UX IIEMEHTHI»

Tabnuma 2.2 — Kpurepuu OlieHKHM WHIUKATOPOB TOCTHKEHUS KOMITETCHITHH

Pe3ynbraTel 00y4eHus! 0 AUCHUILUIUHE
Kox n hopmymuposka numukar | Ko [ Tu Kpurepuu oneHnBaHuS pe3ynbT
Opa IOCTW)KEHHS KoMIleTeHumu | A I aToOB O0y4eHUs
pe | pe Pezynbrar
3- | 3-
Ta | Ta
[IKB-4.1x : Ocymectsisier c60 copMupoBaBIIIeecs CHCTEMATH
P TEXHUMECKIX JAHHBIX I TP | | 1 3H | METOAMK pacdeToB IO MIPOEKTY | YeCKOe 3HaHHE METOJUK pacdeT
OCKTHPOBAHMS TENEKOMMYHUKA | 4 aH | cereil, COOPYKEHUI U CPEICTB OB II0 IPOEKTY CETEM, COOPYKE
LIMOHHBIX YCTPOICTB ue | MHGOKOMMYHHKAIMH HHUH ¥ CPECTB HHPOKOMMYHHUK
anui
copMupOBaBILIEECsS CHCTEMATH
MPOBOJUTH PACUETHI MO POCKT
. . YeCKOe yMEHHE MPOBONUTH pac
y ceTeil, COOpyKEHHH U CpeicT .
o YETHI TI0 IPOEKTY CETEeH, COopy
B MH()OKOMMYHUKAIIMI B COOTB .
JKEHUH U CpeACTB MHPOKOMMYH
Y | ercTBHHM C TEXHUYECKUM 3aJaHN .
MKaluil B COOTBETCTBHU C TEXH
PJI | me | em c ucronb30BaHWEM Kak CTaH
MYECKHUM 33/IaHHEM C HCIIONB30
1 HHU | AapTHBIX METOJOB, TPUEMOB H
BaHHMEM KaK CTaHAAPTHBIX METO
e CpEIICTB aBTOMATH3aIMH MTPOEK
JIOB, TIPHEMOB H CPEJICTB aBTOM
THUPOBAHMS, TAaK U CAMOCTOSITEN
aTH3aLUH IPOSKTHPOBAHNUS, TaK
BHO CO3/1aBaCMbIX OPUTHHAIBH
1 CaMOCTOSITENIFHO CO3/1aBaeMBbl
BIX TTPOTPaMM
X OpPUTHHAIBHBIX MPOrPaMM
BJIAJICHUSI KaK METOJJAMH, TIpUe
c(hOopMHUPOBABIITNECS CHCTEMATH
MaMH M CPEACTBAMHU aBTOMATH3
Ha YeCcKHe HaBBIKU BJIQJICHHS KaK
PO aluy IIPOCKTUPOBAHUSA, TaK U C
BBI METOJIaMH, TIPHEMaMH 1 CPEICT
1 HCIIOJIb30BaHNEM CaMOCTOSATEINh
K BaMH aBTOMATH3aIMH ITPOESKTHP
HO CO3/1aBa€MbIX OPUTHHAIBHBI
OBaHUs, TaK U C UCIIONH30BaHNE
X MPOTrpaMm




M CaMOCTOATCIIBHO CO3J1aBaCMbl
X OPUTHHAJIBHBIX IIpOrpaMM

TIKB-4.2x : BemmonaseT aHaan3
HCXOJHBIX TAHHBIX IS TIPOCKT
MPOBaHUS YCTPOUCTB U 000pyA
OBaHUS TEJICKOMM YHUKAITHOHH

BIX CUCTEM

PI

3H
aH
ne

METOJIOB aHaJIM3a UCXOIHBIX Ja
HHBIX JUTSI IPOEKTHPOBAHUS YCT
POMCTB B 000PYAOBaHUS TEICK
OMMYHHKAITHOHHBIX CUCTEM

copMHUpoOBaBIIIeeCs CHCTEMATH
YecKoe 3HaHNE METO/IOB aHAIIU3
a UCXOJHBIX JaHHBIX JUTSI MTPOCK
TUPOBAHHUS YCTPOHCTB U 000py
JTIOBAHUS TEICKOMM YHUKAITHOHH
BIX CHCTEM

PI

MC
HH

BBINOJHATH aHAJINU3 UCXOIHBIX [T
aHHBIX U1 IPOEKTUPOBAHUS YC
TPOWCTB 1 00OPYIOBaHHUS TEJIEK
OMMYHHKAIIMOHHBIX CUCTEM

copMHUpOBaBIIIeeCsS CHCTEMATH
YEeCKOe YMEHHE BHINOIHATH aHa
JIM3 UCXOHBIX JTAHHBIX IS TIPO
EKTHPOBaHHUS YCTPOICTB 1 000p
yIIOBaHUS TEJIEKOMMYHUKAIIMOH
HBIX CHCTEM

PJ

Ha
BBI

BJIa/ICHUS METOAMKaMU aHaliu3a
UCXOJIHBIX JTAHHBIX JJIS1 TIPOEKT
MpOBaHUs YCTPOUCTB U 000py/
OBAHUS TEJIEKOMM YHUKALIMOHH
BIX CUCTEM

c(OpMHUPOBABIIINECS CHCTEMATH
YECKHe HaBBIKH BJIaJICHUS] METO
JIMKaMH1 aHaJIN3a UCXOHBIX JIaH
HBIX JJIS1 IPOEKTHPOBAHUS YCTP
OHCTB M 00OPY/IOBaHUS TENEKO
MMYHHKAIIMOHHBIX CHCTEM

[TKB-4.3k : BeinonHseT mpoeKkT
UpOBaHKE U MOJICITUPOBAHUE YC
TPOWCTB U 000PYAOBAHUS TEIIEK
OMMYHHUKAIIMOHHBIX CUCTEM

P/l

3H
aH
ne

AJITOPUTMOB, ATATIOB ¥ MPOLIETY
P MPOEKTUPOBAHUS U MOJIEITHPO
BaHMs YCTPOMCTB 1 000py10Ba
HUA TeJ'leKOMMyHHKa]_H/IOHHbIX C
HUCTEM

chopMHpOBaBIIICECs CHCTEMATH
YeCKOe 3HAHUE ANTOPUTMOB, AT
amnoB | MpOLEyp MPOSKTUPOBa
HUS U MOJEJIMPOBAHMSI YCTPOIC
TB ¥ 000PYIOBaHUS TEICKOMMY
HHUKAIMOHHBIX CUCTEM

Pl

MC
HH

BBINOHATH POEKTUPOBAHUE U
MOJIETIMPOBAHUE YCTPOMICTB U O
60py0BaHMS TEIEKOMM yHHUKAIL
MOHHBIX CUCTEM

chopMHpOBaBIIICECs CHCTEMATH
YeCKOEe YMEHHUE BBITIOIHATD PO
EKTHPOBAHUE U MOJICITUPOBAHHUE
YCTPOICTB U 00OPYIOBAHHUS TE
EKOMMYHHKAI[MOHHBIX CHCTEM

P/l

Ha
BBI

BJIaJICHUSI aITOPUTMaMH, 3Tara
MH U IPOLEypaMH MPOEKTHPO
BaHMS ¥ MOZIEIMPOBAHUS YCTPO
HCTB 1 000pyI0BaHHS TEIEKOM
MYHHUKaIlHOHHBIX CUCTEM

c(OpMHUPOBABIIIKECS CHCTEMATH
YeCKHE HaBbIKH BJIJICHUS aJIrO

pHUTMaMH, STallaMH ¥ POLEAYD
aMHM TIPOSKTHPOBAHMS I MOJIEITH
pPOBaHUS YCTPONCTB U 000PYI0

BaHHUS TEJIEKOMMYHHUKAIMOHHBI

X CHCTEM

PI

3H
aH
ne

METOJUK KOMIIBIOTEPHOTO MOJZIE
JMPOBaHUA YCTPOICTB, CHCTEM

U TIPOLIECCOB C UCIONb30BaHUE

M YHHUBEPCaJIbHbIX TTAKETOB MPH
KJIa{HBIX KOMIIBIOTEPHBIX TIPOT

pamm

copMupOBaBILEECs CHCTEMATH
4ecKoe 3HAHHE METOIUK KOMIIb
IOTEPHOT0 MOZICTUPOBAHUS yCT

POICTB, CHCTEM H IIPOLIECCOB C

UCIIOJNB30BAaHUEM YHHUBEPCAIbH

BIX TTAKETOB MPHKJIAJHBIX KOMIT
BIOTEPHBIX ITPOrPaMM

PIl

MC
HH

MOJIEIMPOBATh YCTPOMCTBA, CUC
TEMBbI U TIPOLIECCHI C HCIIONb30B

aHMEM YHUBEPCAJIBbHBIX NTAKETO

B TIPUKJIQTHBIX KOMITBIOTEPHBIX
porpamMm

copMupOBaBILIEECsS CHCTEMATH
YECKOE yMEHNE MOJIEITPOBATh
YCTpOMCTBA, CUCTEMBI U IIPOLIEC
CBI C UCITOJb30BaHUEM YHUBEPC
ABHBIX MTAKETOB MPHUKIAJHBIX K
OMIIBIOTEPHBIX POrPaMM

PIl

Ha
BBI

MPUMEHEHNS YHUBEPCAIBHBIX 1T
AKEeTOB MPUKITAJHBIX KOMITBIOTE
PHBIX TIPOTPaMM TSt KOMIIBIOTE
PHOTO MOAENMPOBAHUS YCTPOIC
TB, CICTEM U IPOLIECCOB

c(hOopMHUPOBABIITNECS CHCTEMATH
YeCKHe HABBIKH IPHMEHEHUS Y
HHUBEPCAITBHBIX ITAKETOB IPUKIIA
JHBIX KOMIIBIOTEPHBIX IIPOrpam
M JUIsl KOMIIBIOTEPHOT'O MOZACIH
POBaHHMS YCTPOMCTB, CUCTEM U
HPOLIECCOB

Ta6m/1ua 3aIOJIHACTCA B COOTBETCTBUU C PA3JACIIOM 1 PaGoueii nporpaMmbl JUCHHUIIIINHBL

(Moysst).




3 IlepeyeHb OLICHOYHBIX CPE/ICTB

Tabnuma 3 — [lepeueHb OIIEHOYHBIX CPEJICTB MO TUCIHUILTHHE (MOIYIIIO)

Kontponupyemsle miaHupyeMble pe3
yABTATHl 00yYEeHHUS

KOHTp OJIMPYEMBIC TEMBI

HawnmMeHoBaHHE OICHOYHOTO CPEJICTBA U TIP
encrasienne ero B ®OC

HNCHHUITIINHBI

Texymui KOHTPOJIb

IIpomexxyrounas at

TecTanus
OuHas hopma 00OydeHHUS
P11 3HaHUe : METOIUK pacyeT
OB TI0 TIPOEKTY CETeH, COO CoGecenoBanne Pedepar
PYKEHHIA U CpeCTB UH(O
KOMM YHUKAIIUH
1.1. Mozeu, anropHT™bi ColecenoBanue CobecenoBanue
1 aJITOPUTMHYECKHUE MPOIT
ccehl Tect Pedepar
Tecr CobecenoBanue
CobecenoBanne Pedepar
1.2. CrpykrypHoe, cxeMo | CoGecenoBanue CobecenoBanne
TEXHUYECKOe U PYHKLIMOH
aJNbHOE MOJICIIMPOBAHKE 3
JNIEKTPOHHBIX ycTpoiicTe | TecT Pedepar
Tect CobecenoBanue
CobecenoBanne Pedepar
1.3. Cucremsl aBTOMaTU3 | CoGeceqoBaHUe CobecenoBanue
MPOBaHHOTO MPOEKTHUPOBA
HUS DIIEKTPOHHBIX YCTPOI
CTB Tecr Pedepar
Tect CobecenoBanue
PII1 YMeHue : IPOBOIUTH pac Jla6opaTopHas pa6o | JlabopatopHas paGo
HETHI 110 TIPOEKTY CeTelt, ¢ Ta Ta
OOpYKEHHI U CPEACTB UH
OKOMMYHHUKAIIUH B COOT JlabopaTopHas pabo
¢ it 1.1. Mozenu, ajaropuTMbl PATOPHAZP Cobecenosanue
BETCTBUH C TEXHUYECKUM S ’ P Ta
3aJlaHKEM C UCTIonb3oBan | ¥ ITOPUTMHHECKUE NIPOIT
€CChI JlabopaTopHas pa6o
HeM KaK CTaHAApPTHBIX M€ CobecenoBanne a
T
TOJIOB, TIPUEMOB U CPEJICT
B aBTOMATHU3AIIUHU [TPOCKT
MPOBAHHA, TAK H CAMOCTO CobecenoBanne CobecenoBanne
SITENTFHO CO3/1aBAEMBIX Op
MTHHATBHBIX TIPOTPaMM JlabopaTopHas pabo | JlaGoparopras pabo
Ta Ta
1.2. CtpykTypHOE, CXEMO
TEXHUIECKOE U kunoH | JlabopaTopHas pabo
s paTOpHai p CobecenoBanne
aNbHOE MOJICTIMPOBaHUE 3 | Ta
JIEKTPOHHBIX YCTPOMCTB
JlabopaTopHast pabo
CobecemoBanne

Ta




CobecenoBanne CobecemoBanne
JlabopaTopHast pabo | Jlaboparopnas pabo
Ta Ta
1.3. Cucrembi apTomatnz | J1a00patopHas pao
-3 CobecenoBanne
UpOBaHHOro mpoekTuposa | T
HUS DJIEKTPOHHBIX YCTPOH JlaGopatopHas pa6o
CTB CobecenoBanue a
CobecenoBanne CobecemoBanne
JlabopatopHas pabo | Jlaboparopuas pado
Ta Ta
JlaGopaTopHas pabo
1.4. Konctpyuposanue y3 | 14 Cobecenopanne
JIOB U 3JIEMEHTOB 3JIEKTPO
i JlaGopaTopHast pabo
HHBIX YCTPOMCTB CobeceoBaHiie paTopHas p
Ta
CobecenoBanne CobecenoBanue
PJI1 Hagrik : BnageHus kak me | 1.2. CTpykTypHOE, CXeMO
TOAaMHU, IpueMaMu u cpe | TexHudeckoe U GpyHkuuoH | Jlabopartophas pabdo | Jlaboparopnas pabo
JCTBAMM aBTOMATH3allMK | ajJbHOE MOJCIUPOBaHKE 3 | Ta Ta
MPOCKTUPOBAHUS, TaK U C JICKTPOHHBIX yCTpOﬁCTB
HUCIOJIb30BaHuEM caMOCTO | 1.3. CucreMbl aBTOMATU3
ATENBHO CO3[aBaeMbIX Op | mpoBaHHOrO mpoekTupoBa | JlaboparopHas pabo | JlaGoparophas pado
UTHHAJIBHBIX IPOrpaMM HUS DJIEKTPOHHBIX YCTPOil | Ta Ta
CTB
1.4. Koncrpymnpopanue y3
JlabopatopHast pabo | Jlaboparopnas pabo
JIOB 1 SIIEMEHTOB SIIEKTPO | a
HHBIX YCTPOMCTB
1.5. Makpomonenu unrer | JlabopartopHas pado | Jlabopatophas pabo
palbHBIX CXeM Ta Ta
P12 3HaHMe : METOJIOB aHAJIN3
a UCXOMHBIX JaHHBIX IS CoGecenoanne Pedepar
NIPOEKTUPOBAHUSI YCTPOMC
TB ¥ 000pYIOBaHUS TEIEK
PYyA 1.1. MO, aarOPHTMEI CobecenoBanue CobecenoBanue
OMMYHHKAIIHOHHBIX CHUCT -1 Monenm, P
eM U aNTOPUTMHYECKHUE MPOII
CCChI Tecr Pedepar
Tect CobecenoBanne
CobecenoBanne Pedepar
1.2. CtpykTypHOE, CXEMO CobecenoBanne CobecenoBanne
TEXHUYECKOE U (PYHKIMOH
aNbHOE MOJICTIMPOBAHHUE 3
JIEKTPOHHBIX YCTPOWCTB Tecr Pedepar
Tect CobecenoBanne
1.3. Cuctemsl aBTOMATH3
CobecenoBanne Pedepar

HNPOBAHHOI'O IPOCKTHUPOBA




HUA 3JICKTPOHHBIX YCTpOﬁ

CTB CobecemoBanne CobecemoBanne
Tecr Pedepar
Tect CobecenoBanue
CobecenoBanne Pedepar
1.4. KoHCTpyHpOBaHHe y3 CobecengoBanue CobecenoBanue
JIOB ¥ DJIEMEHTOB DJIEKTPO
HHBIX YCTPOKCTB Tecr Pedepar
Tect CobecegoBanue
CobecenoBanne Pedepar
CobecegoBanue CobecegoBanue
1.5. Makpomojeny uHTer
paHLHLIX CXeM
Tecr Pedepar
Tecr CobecegoBanue

P12

VMeHHe : BBIIONHATH aHA
JIM3 UCXOMHBIX JAAQHHBIX T
51 IPOSKTHPOBAHHUSL YCTPO

HCTB 1 000pYIOBaHUS TEI
eKOMMYHHKAIIMOHHBIX CH

cTeMm

1.1. Monenu, anropuTMbl
Y aJITOPUTMHYECKHUE MPOLI
€CChBI

JlabopaTopHast pabo
Ta

JlabopaTophast pabo
Ta

JlabopaTopHast pabo
Ta

CobecenoBanue

CobecenoBanue

JlabopaTophast pabo
Ta

CobecenoBanue

CobecenoBanue

JlabopaTopHast pabo
Ta

JlabopaTopHast pabo
Ta

JlabopaTopHast pabo
1.2. CrpykrypHoe, cxemo paTopHas p CobecenoBanne
TexHMIeckoe U dpynkimon | T2
ILHOE MOJCITHPOBAHKE > JTaGopatopHas pabo
JIEKTPOHHBIX YCTPOUCTB Cobecenosanne
Ta
CobecenoBanne CobecenoBanne
JlabopatopHas pabo | JlaGoparopras pabo
Ta Ta
1.3. Cuctembl asTomatns | J1200patopHas pao CobeceoBanue
MPOBAHHOTO NMPoeKTHpoBa | T2
HHS SJIEKTPOHHBIX YCTPOi JTaGopatopHas pabo
CTB CobecenoBanne
Ta
CobecenoBanne CobecenoBanne
JlabopaTophast pabo | Jlaboparopras pabo
Ta Ta




JlabopaTopHas pabo

CobecemoBanne
Ta
1.4. Koncr OBaHHE
pyIp y3 JlabopaTopHas pabo
JI0B ¥ 35ieMeHToB Aektpo | CobecenoBanue a
HHBIX YCTPOKCTB
CobecemoBanue CobecemoBanue
JlabopaTopHas pabo | Jlabopatopras pado
Ta Ta
JlaGopaTopHas pabo
paTOpHas p CobecemoBanne
1.5. Maxpomonenu unrer | T
PalIbHBIX CXEM JlaGopaTopHast pa6o
CobecenoBanue pATOpHAA P
Ta
CobecenoBanue CobecenoBanue
P12 HaBrik : BmageHust MeToxq 1.1. Monenu, alnropuTMBbI
A ’ P JlabopatopHas pabo | Jlabopatopuas pado
MKAMH QHATTH32 HCXOJHBI | M a/TOPHTMUYECKHE MPOIL | a
X JaHHBIX IJIS IPOCKTUPO €CChI
BaHHUs yCTPOHCTB 1 000py | 1.2. CTpykTypHOE, CXEMO
JIOBaHUS TEIEKOMMYHHUKA | TexHH4Yeckoe U pyHkiuoH | Jlabopatophas pabo | Jlaboparopnas pabo
UOHHBIX CUCTEM aJIbHOE MOJEIMPOBAaHUE D | Ta Ta
JIEKTPOHHBIX YCTPOWCTB
1.3. Cuctembl aBTOMATH3
HUPOBAHHOTrO MpoekTHpoBa | JlaboparopHas pado | JlabopaTopHas pa6o
HUS DJIEKTPOHHBIX YCTPOil | Ta Ta
CTB
1.4. Koncrpymnpopanue y3
Jlabopatophast pabo | Jlaboparopnas pabo
JIOB 1 SIIEMEHTOB SIIEKTPO | a
HHBIX YCTPOMCTB
1.5. Makpomonenu unrer | JlabopatopHas pabo | Jlabopatophas pabo
palIbHBIX CXeM Ta Ta
Pa3 3HaHUE : aJTOPUTMOB, 3Ta
1B ¥ TIPOLEYP NPOEKTH CobecenoBanne Pedepar
POBaHHS ¥ MOJICTIMPOBAHU
5 yCTpoiieTs 1 obopyzoBa 1.1. Monem. anropurmer | Co0ecenoBanne CobecenoBanne
HUS TEIEKOMMYHHKaion | -+ ViOHACIH, P
HBIX CHCTEM Y aJITOPUTMHYECKHUE MPOII
cCCel Tecr Pedepar
Tect CobecenoBanne
CobecenoBanne Pedepar
1.2. CtpykTypHOE, CXeMO CobecenoBanne CobecenoBanne
TEXHUYECKOE U (PYHKIMOH
aNbHOE MOJICTIMPOBAHHUE 3
JIEKTPOHHBIX YCTPOWCTB Tecr Pedepar
Tect CobecenoBanne
1.3. Cucremsl aBTOMATH3 | CobecenoBaHme Pedepar
MPOBAHHOTO MPOEKTHUPOBA
HUS JICKTPOHHBIX YCTPOH
CTB CobecenoBanre CobecenoBanre




Tecr Pedepar
Tecr CobecenoBaHre
CobecenoBanne Pedepar
1.4. KoHCTpyHpoBaHHe y3 CobecenoBanre CobecenoBanue
JIOB ¥ DJIEMEHTOB 2JIEKTPO
HHBIX YCTPOKCTB Tecr Pedepar
Tect CobecenoBanne
CobecenoBanue Pedepar
CobecenoBanre CobecenoBanne
1.5. Makpomojieny uHTer
paHbeIX CXEM
Tecr Pedepar
Tect CobecenoBanne
P13 YMeHue : BINOIHATL PO Jla6opaTopHas pabo | Jlaboparopnas paGo
EKTUPOBAHUE U MOJETUPO Ta Ta
BaHHE YCTPOMICTB 1 000py
JIOBAHHS TENEKOMMYHHKA Jlaboparoprast pa6o CobecenoBanue

IMMOHHBIX CUCTCM

1.1. Monenu, anropuTMbl
Y aJITOPUTMHYECKHUE MPOLL
€CChBI

Ta

CobecenoBanue

JlabopaTopHast pabo
Ta

CobecenoBanue

CobecenoBanue

1.2. CtpykTypHOE, CXEMO
TEXHUYECKOE 1 (PYHKIIMOH
QJIbHOE MOJIETUPOBAaHHE 3

JlabopaTopHast pabo
Ta

JlabopaTopHast pabo
Ta

JlabopaTopHast pabo
Ta

CobecenoBanue

JlabopaTopHas pa6o

JIEKTPOHHBIX YCTPOUCTB Cobecenosanne Ta
CobecenoBanne CobecenoBanne
JlabopaTopnas pabo | Jlabopatopras pabo
Ta Ta

1.3. Cucrempi apromarns | J1200patopHas pabo CobeceoBanmue

MPOBAHHOTO MpoekTuposa | T8

HUS SJICKTPOHHBIX YCTPOH JTaGopatopHas pabo

CTB CobecenoBanne a
CobecenoBanne CobecenoBanne
JlabopaTophast pabo | Jlaboparopras pabo

1.4. KonctpynpoBanue y3 | ta Ta

JIOB ¥ JIEMEHTOB 3JIEKTPO

i JlabopaTopHast pabo
HHBIX YCTPOMCTB paTopHas p CobeceoBane

Ta




JlabopaTopHas pabo

CobecemoBanne
Ta
CobecenoBanne CobecemoBanne
JlabopatopHas pabo | Jlaboparopras pado
Ta Ta
JlabopaTopHas pabo CoGecenoparie
1.5. Makpomogenu uarer | T@
PaJIBHBIX CXEM Cobecenonaic JlaGopaTopHas pa6o
Ta
CobecenoBanne CobecenoBanue
PJ13 HaBrbik : Bnagenus aiarop 1.1. Mogenu, aropuT™Mbl JlaGopatopras paGo | JlaGopaTopHas pado
WTMaMH, OTarlaMH 1 TPOIL | H a/rOPUTMUYECKHE oI | a
elypaMu MPOEKTUPOBAHU | €CChI
g 1 MOAETUpOoBaHus yCTp | 1.2. CTpyKTypHOE, CXeMO
OMCTB 1 000pYyAOBaHMSA T€ | TexHMUeckoe U GpyHKIMOH | JlaGopaTopHas pabo | Jlaboparopnas paGo
JICKOMM YHUKAIIMOHHBIX C | ajbHOE MOJCIMPOBAHUE 3 | Ta Ta
HCTEM JIEKTPOHHBIX YCTPOHCTB
1.3. Cuctembl aBTOMATH3
HUpPOBAHHOTrO MpoekTHpoBa | JlabopatopHas pado | JlabopaTopHas pa6o
HUS DJIEKTPOHHBIX YCTPOU | Ta Ta
CTB
1.4. KonctpymnpoBanue y3
Jlabopatophast pabo | Jlaboparopnas pabo
JIOB 1 SJIEMEHTOB SIIEKTPO | a
HHBIX YCTPOICTB
P14 3HaHUE : METOIUK KOMITh

IOTEPHOTO MOAEINPOBAHU
sl yCTPOUCTB, CUCTEM U IIP
OLIECCOB C UCIIOJIb30BAHUE
M YHUBEPCAJIbHBIX NTAKETO
B MPUKJIAJHBIX KOMIIBIOTE
PHBIX TIpOrpaMMm

CobecenoBanne Pedepar
1.1. Moze/H, alropHTMBbl CobecenoBanue CobecenoBanue
1. ,
Y aJITOPUTMHYECKHUE MPOII
cCChl Tecr Pedepar
Tect CobecenoBanue
CobecenoBanue Pedepar
1.2. CtpykTypHOE, CXeMO CobecenoBanne CobecenoBanne
TEXHUYECKOE U (PYHKIIMOH
aNbHOE MOJICTIMPOBAHHUE 3
JIEKTPOHHBIX YCTPOWCTB Tecr Pedepar
Tect CobecenoBanne
CobecenoBanne Pedepar
1.3. Cucrembl aBTOMATH3 CobecenoBanne CobecenoBanne
MPOBAHHOTO MPOEKTHPOBA
HUS DJICKTPOHHBIX YCTPOH
CTB Tecr Pedepar
Tect CobecenoBaHue




CobecenoBanne Pedepar
1.4. KoHCTpyHpoBaHHe y3 CobecenoBaHue CobecenoBaHue
JIOB ¥ JIEMEHTOB JJIEKTPO
HHBIX YCTPOMCTB Tecr Pedepar
Tect CobecenoBanue
CobecenoBanne Pedepar
CobecegoBanue CobecegoBanue
1.5. Makpomojieny uHTer
palbHBIX CXeM
Tecr Pedepar
Tect CobecegoBanue
PI4 YMeHHe : MOTeNMpoBaTh JlaGoparopHas pa6o | JlabopaTopHas pa6o
YCTPONCTBA, CUCTEMBI U IT Ta Ta
POLIECCHI C UCTTOIB30BAHH
CM YHMBEPCATIBHBIX TIAKET | | 2. CrpykTypHoe, cxemo | J1a00patopuas pabo | oo oo
OB NPUKJAIHBIX KOMIBIOT | pexppaeckoe u pynkiuon | T2
CPHBIX TIpOrpaMm aJlbHOE MOJIEJTUPOBAHUE 3 JlaGopatopHas pa6o
JIEKTPOHHBIX YCTPOHCTB CoGecenosanne
Ta
CobecenoBanue CobecenoBanue

1.3. CucreMbl aBTOMAaTH3
MPOBaHHOTO MPOEKTHUPOBA
HUS DIIEKTPOHHBIX YCTPOI

JlabopaTopHast pabo
Ta

JlabopaTophast pabo
Ta

JlabopaTopHast pabo
Ta

CobecenoBanue

JlabopaTopHast pabo

CobecenoBanue
CTB At Ta
CobecenoBanue CobecenoBanue
Jlabopatopnas pabo | JlaGopaTopras pabo
Ta Ta
JlabopaTopHas pabo
1.4. Kouctpyupopanue y3 | 1q Cobecenosanne
JIOB ¥ JIEMEHTOB JJIEKTPO
HHBIX YCTPOICTB CobecenoBanne JlaGopatoprast pabo
Ta
CobecenoBanne CobecenoBanne
JlabopatopHas pabo | JlaGoparopras pabo
Ta Ta
JIabopaTtopHas pado
patop p CobecenoBanne
1.5. Makpomonenu unrer | T@
PasbHBIX CXCM Jla6opaTopHast pabo
CobecenoBaHue paTop p
Ta
CobecenoBaHue CobecenoBaHue




P4 HaBebIx : mpuMeHeHus yHu
BEPCAJIbHBIX [TAKETOB MPHU
KJIQJHBIX KOMITBIOTEPHBIX

nporpaMm Ijist KOMIIBIOTE

1.2. CtpykTypHOE, CXEMO
TexHUIeckoe u pyHKIuoH | JlaboparopHas pabo | JlaGopaTopras pado
aJIbHOE MOJICTUPOBaHKe 5 | Ta Ta

JICKTPOHHBIX YCTPOICTB

PHOTO MOAETHPOBAHUS yC
TPOMCTB, CUCTEM U IIPOLIE
CCOB

1.3. Cuctembl aBTOMATH3
HUPOBAHHOTO MpoekTHpoBa | JlabopatopHas pado | JlaGopaTopHas pabo

HUS DJIEKTPOHHBIX YCTpOH | Ta Ta
CTB

1.4. KonctpyupoBaHue y3
JIOB U 3JIEMEHTOB AJIEKTPO
HHBIX YCTPOWCTB

JlabopatopHas pabo | Jlaboparopras pado
Ta Ta

1.5. Makpomonenu unter | JlaboparopHas pado | JlaGopaTopHas pabo
palbHBIX CXeM Ta Ta

4 Onucanue npoueaypbl OCHUBAHUSA

KauectBO CcOpMUPOBAHHOCTH KOMIICTEHIIMA Ha JaHHOM JTare OICHUBACTCS TI0
pe3ysbTaTaM TEKYIIUX W IMPOMEKYTOUYHBIX aTTECTAIMHA MPH MTOMOIIY KOJMYECTBEHHON OIICHKH,
BBIpaKEHHOW B Oayutax. MakcumanpHas cymMma OayuioB Mo AucHHIuiMHe (Moaynto) paBHa 100

Oayiam.
OLEHOYHOE CPEeNCTBO
Bun yaeOnoit rearempoCTH CobecenoBanue Jlabopatoprie Pedepar Hroro
paboThl

Jlexunn 15 5 20
JlaGopaTopHbIe 3aHATHS 25 25
CamocTrosiTenpHas paboTa 10 10
IIpoMmexyTOuHast aTTecTalus 15 25 5 45
HUroro 30 50 20 100

Cymma OanoB, HaOpaHHBIX CTYIEHTOM I10 BCEM BUAaM YUE€OHOU JEesTeIbHOCTH B paMKax
JUCHMIUTMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHIICH.

CyMMi bamto OreHKa 10 MPOMeX
YTOYHOMH aTTecrauu XapakTepucTHKa KauecTBa c()OPMUPOBAHHOCTH KOMIICTCHIIUU
IO JUCLIUIUIH
HE "
CTyzeHT 1eMOHCTPUpYeT CHOPMUPOBAHHOCTD AUCLMILIMHAPHBIX KOMIIETEHIMH, 00HA
PYXKMBaeT BCECTOPOHHEE, CUCTEMAaTH4ECKOe U INIyOOKOe 3HaHHE yueOHOro MaTtepuana
91 10 100 «3auTeHo» / , YCBOMJI OCHOBHYIO JINTEPATYPY M 3HAKOM C JOIOIHUTEIBHON JINTEPAaTYpPOH, peKoMe
orZL Ao «OTIIMYHO H/IOBaHHOW IPOrPaMMOM, yMeeT CBOOOIHO BBIIOIHATD NPAKTHYECKUE 3a1aHUs, TP/t
YCMOTpPEHHBIE NIPOrPaMMOii, CBOOOZHO ONEpUPYET MPUOOPETEHHBIMU 3HAHUSMH, yMe
HHSIMH, PUMEHSET UX B CUTYAIMsX MOBBIILEHHON CIIOKHOCTH.
CTyaeHT 1eMOHCTpHUpYeT CHOPMHUPOBAHHOCTD AUCLIMIIMHAPHBIX KOMIIETEHIIMI: OCHO
ot 76 10 90 «3auTeHo» / BHBIE 3HAHHS, YMEHHS OCBOCHBI, HO JIOITYCKAIOTCSl HE3HAYNTEIIbHBIE (11111/161(1/1, HETOUH
«XOPOLIO» OCTH, 3aTPYIHEHUS IIPU aHAIUTUYECKUX ONepalusX, IEPeHOCe 3HAaHUH U yMEHHUH Ha H
OBbBI€, HECTAH/IAPTHbIE CUTYALIHH.
CTyzeHT AeMOHCTPUPYET chOPMUPOBAHHOCTD AUCLMILUIMHAPHBIX KOMIETEHIUIL: B X0
«3auTeHo» / Jie KOHTPOJIbHBIX MEPOIPUATHH JOIYCKaIOTCS 3HAYUTEIIbHBIE OILIMOKH, TIPOSIBIISETCS O
or 61 no 75 «Y/IOBJIETBOPUTENb | TCYTCTBHE OT/CIbHBIX 3HAHHH, yMEHHHA, HABBIKOB IT0 HEKOTOPBIM JUCIUIUIMHAPHBIM K
HO» OMIIETEHIHSM, CTY/ICHT MCIBITHIBACT 3HAYNTEIIbHBIC 3aTPYAHEHHS MIPH ONEPUPOBAHK
1 3HAHUSIMH M YMEHHUSIMH IIPH MX TIEPEHOCE Ha HOBBIE CHTYAIHH.
e 3a4TCHO / V cryznenra He copmupoBa c apHbIE KOMIIETe 0 eTcs HeJloC
ot 41 510 60 Y IOBACTBOpHTE yA OPMHPOBAHBI INCLMIIHHAPHBIE KOMIETEHIUH, IPOSBIACTCA HeJL
TaTOYHOCTh 3HAHMII, YMCHHH, HABBIKOB.
JBHO»
«HE 3aYTCHO» /
JlMciuIuiMHapHble KOMIIETEHIMU He chopMHUpoBaHbl. [IposiBIISeTCS OTHOE WITH TIPaK
ot 0 o 40 «HEYIOBJIETBOPHUTE . o
EHOY THYECKH TOJTHOE OTCYTCTBUE 3HAHWH, YMEHHUMN, HABBIKOB.




5 HpI/IMeprIe OICHOYHBIC CPpEeACTBA

5.1 Ilpumep 3aganunii Ha JabopaTopHYIO padoTy

Tema 1. M3ydeHrne OCHOBHBIX XapaKTEPUCTUK U TTApaMETPOB OHITOJIIPHOTO TPAH3UCTOPA.

Tema 2. M3ydeHne yCHIMTENBHOTO KacKa/ia Ha OUITOJIIPHOM TPaH3HCTOPE.

Tema 3. OnepalluOHHBIN YCUIIUTEINb.

Tema 4. bazoBbie JOrHYECKHUE STIEMEHTBI.

Tewma 5. Tpurrepsl.

Tema 6. PCAD Symbol Editor.

Tema 7. PCAD Pattern Editor.

Tema 8. PCAD Library Executive.

Kpamkue memoouueckue yxazanusi

Ha Brimonnenue onHo# 1abopaTopHoii pabOThl OTBOANUTCS HE 0oJiee TpeX aKaJeMUYEeCKUX
9acoB (BKJIIOYAs 3aTpaThl BPEMEHU Ha IMPOBEICHUE MPOMEKYTOYHOTO TeCTa Ha IMOCIEIHEM B
y4eOHOM Mepuo/ie 1abopaTopHOM 3aHATUH). [locie BBITOHEHUS KaX 101 J1abopaTopHOU paboThI
CTYZICHT JIOJDKEH IMPEJICTABUTH OTYET O €€ BHITIOJHEHUH, a TaKXKe, TI0 YKa3aHUSM IIPETIoIaBaTels,
BBITIOJTHUTH JIOTIOJTHUTENIbHBIE TIPAKTHYECKUE 3a/IaHUs 110 TeMe JIabopaTOpHOU pabOTHI.

IlIxana oyenxu

Ne banmst Omnucanne
CTynmeHT IeMOHCTPHPYET YMEHHUs Ha UTOrOBOM YPOBHE: yMEET CBOOOIHO BBIIOIHSITH IPAKTHY
5 43-50 €CKHe 3aJIaHHs, IPETyCMOTPEHHBIE IIPOrpaMMOii, CBOOOZHO ONepUpyeT NPUOOPETEHHBIMU YME

HUSIMH, IPUMEHSIET UX B CHTYAIMSX MOBBIIICHHON CIIOXHOCTH.

CTyneHT IeMOHCTPHPYET YMEHUS Ha CPEHEM YPOBHE: OCBOMJI OCHOBHBIE YMEHHUS, HO JIOITYCK
4 31-42 aloTCsl He3HAYNTENNbHBIC OMIMOKM, HETOYHOCTH, 3aTPYIHEHHS TIPH aHATUTHYECKUX OIepaIysX,
HepeHOCe YMEHHI Ha HOBbIE, HECTAHJAPTHBIC CUTYAIHH.

CTyneHT IeMOHCTPHUPYET YMEHUSI U HaBBIKU Ha 0a30BOM YPOBHE: B X0JI¢ KOHTPOJIBHBIX MEPOIT
3 19-30 PUSITHI TOMTYCKAIOTCS 3Ha‘-IPITE:J'ILHLIe OLINOKH, TIPOSIBIISETCS OTCYTCTBHE OTJCIbHBIX YMEHHH,

HaBBIKOB IT0 AUCLUIUTHHAPHON KOMIIETEHIINH, HCIIBITHIBAIOTCS 3HAYUTEIILHBIC 3aTPYIHCHUS TP
Y ONEPUPOBAHUY YMEHUSIMHU U IIPH MX NEPSHOCE HAa HOBBIC CUTYAIHH.

2 13-18 CTyaeHT IeMOHCTPUPYET YMEHUSI M HABBIKK Ha YPOBHE HIDKE 0a30BOr0: MPOSBISIETCS HEJOCTA
TOYHOCTb YMEHHUI1 U HABBIKOB.
1 0-12 CTyaeHTOM NpOSIBISSTCS MOJIHOE WIIM NPAKTHYECKH MOJTHOE OTCYTCTBHE YMEHHI M HaBBIKOB.

5.2 IlpumepHbIii lepevyeHb BOMPOCOB 10 TeMaM

1. Ha3zoBuTe u oXapakTepu3ylWTe OCHOBHBIC 3Tallbl MPOCKTUPOBAHUS IO CYIIECTBY
peraemMbIX 3a/1a4.

2. YTo nmoHMUMAETCA MOJi ONTUMAJIbHBIM CUHTE30M YCTpoHcTBa?

3. KakoBbI mpermyIiecTBa KOMIbIOTEPHOTO MOICTUPOBAHUS ?

4. HazoBuTe U OXapakTepu3yHTe 1Ba MOAXO0JA K MPOCKTHUPOBAHHUIO PAJHOIIEKTPOHHBIX
YCTPOMCTB.

5. Ilepeunciute OCHOBHBIC 3TAITBl MOJICTUPOBAHUSI.

6. JlaliTe IOHATHE MaTEMaTHYECKON Mozenu o0beKTa U MOJCIUpOBaHUs. Kakue THUIIbI
MaTeMaTHYeCKUX U (PU3NYECKUX Moeliel Bbl 3HaeTe?

7. OxapakTepu3yiTe poJib aIrOPUTMUYECKUX MPOLECCOB B MIPOLIECCE MOAECIUPOBAHUSI.

8. Kaknmu cBolicTBaMu XapaKTepU3yeTcsl alrOpUTMUYECKHUM mpouecc?

9. Kakue crnocoObl CTPYKTYpHOTO MojJenupoBanusi Bbl 3Haere? IlpuBemute ux
CPaBHUTEJIbHYIO XapaKTEPUCTHUKY.

10. IlpuBeauTe 00IIYyIO CXEMY MpoIiecca CTPYKTYPHOTO MPOSKTUPOBAHUSI.

11. Kakue Tumbl 3amay pemialoTcsi NpU CTPYKTYpHOM MojaenupoBanuu? Ilpusenute
MIPUMEPBHI.

12. M3n0%uTe CymHOCTh (PYHKIIMOHAIBHOTO MOJECIUPOBAHUS U TIEPEUUCINTE OCHOBHBIC
JOMYIIEHUS TPH PYHKITMOHATILHOM MOJICIMPOBAHHUU.

13. HazoBuTe 0a30BbIe 21€MEHTHI (PYHKIIMOHATBHBIX cXeM. [IpuBeanTe mpuMepsl.

14. B onucannu Kakux O€3MHEPIIMOHHBIX AJIEMEHTOB BXOIUT BpeMs U oYemMy?

15. Kakue criocoOsl MOIeTTMPOBAHUS HHEPIIMOHHBIX HEIMHEWHBIX DJIEMEHTOB BBl 3HaeTe?



16. Kak 3aBUCAT ME€TO/Abl MOJAEIMPOBAHUS WHEPLUUOHHBIX JIMHEMHBIX 3JIEMEHTOB OT
Croco0OB UX OTIMCAHUS?

17. W3o6pa3ute TUIMOBBIE CTPYKTYpbl (DYHKIMOHAIBHBIX CXE€M W HAa30BUTE OOIIue
IIOAXO0/1bI K MX MOJIEIMPOBAHUIO.

18. B kakux nakerax CAITP Bo3M0okHO (PYHKIIMOHAILHOE MOJICIUPOBAHKE?

19. Yto moHUMAETCs TIOJI CXeMOTEXHUYECKUM MOJICTUPOBAHUEM ?

20. CoBOKYITHOCTbh KaKUX YpaBHEHUH 00pazyeT MaTeMaTH4YECKY0 MOJeNb 00beKTa?

21. Yro Takoe 0a30BbIii HAOOp CXEMHBIX JJIEMEHTOB U KAaK MOJEIMPYIOTCS 3JEMEHTbI
CXEMBbI, HE BOIIe/AIIre B 0a30BbIi HAOOP?

22. llepeuncnuTe W3BECTHBIE BaM BapUAHTHI MOJEIU OUMOJIIPHOTO TpaH3UCTOpa M
00J1acTH MX MPUMEHEHHUSL.

23. Ilepeuncnute OCHOBHBIE MPOLIETYPHl POPMUPOBAHUSI MAKPOMOIETICH.

24. N3o6pazute 0000IIEHHYIO THTIOBYIO CTPYKTYPY MaKpOMOJIEIIH.

25. Pacckaxute o0 @Qopmax MpenCTaBICHHMS MaKpoMoJened B  Iporpammax
CXEMOTEXHUYECKOTO MPOEKTUPOBAHUSI.

26. IlepeuncnuTe TUIIOBBIE MAKPO3JIEMEHTHI Habopa /uid (GOPMUPOBAHUS MAaTEMATUYECKOM
MOJENH JIF000T0 33AaHHOTO MH(POPMAILIIOHHOTO OMUCAHUS [IU(PPOBOM CXEMBI.

27. HazoBuTe 1ienu pacyera CTaTH4ECKUX PEKUMOB.

28. Ilepeuncnure U 0XapaKTEPU3yWTE OCHOBHBIE METOIbI MOJECIUPOBAHUSA CTATHUYECKUX
PEXHUMOB.

29. Kak popmupyrOTCsSl BEKTOP TOKOB M MaTpHlla y3JIOBBIX MPOBOJUMOCTEN ISl MOJENN
CTaTUYECKOTO pexnuma?

Kpamkue memoouueckue ykazanus

KonTponpHOE MeponpUsTHE MPOBOAUTCS B JIEKTPOHHOM WK yCTHOU popme Ha 8-9 u 17-
18 Hemensx yueOHOTO cemectpa. Tect coctout He Oonee yem m3 30 TecToBhIX 3amaHuid. Ha
BBITIOJTHEHUE coOeceoBanus oTBoauTcs 2-10 MuHYT Ha omHOro oOywaromerocs. Bo Bpems
MPOBEJICHUS! ~ KOHTPOJBHOTO  MEPOTPHUATHS  WCIOJBb30BaHHWE JIUTEPATypbl U APYTUX
MH(OPMALIMOHHBIX PECYPCOB JAOMYCKAETCA TOJBKO IO MPEABAPUTEIBHOMY COINIACOBAHHUIO C
MIPEToIaBaTEeNIEM.

IlIxana oyenxu

Ne banst OnucaHue

5 25-30 IIpoleHT npaBUIbHBIX OTBETOB OT 95% 1o 100%
4 20-24 IIpoueHT npaBuibHbIX 0TBETOB OT 80 110 94%

3 13-19 IIpoleHT npaBUIIBLHBIX OTBETOB OT 65 110 79%

2 9-12 IIpoleHT npaBUIIbHBIX OTBETOB OT 45 110 64%

1 0-8 IIpoleHT NpaBUIIbHBIX OTBETOB MeHee 45%

5.3 Ilepeyenn Tem pedeparoB

. MaremaTH4ecKue MOJIENIM: CTAaTHYECKHUE U JTUHAMUYECKHUE.

. Maremaruueckue Moieau: u(POBBIC U AaHAJIOTOBEIE.

. MaremaTtnueckue MOJICIH: CTOXaCTUYCCKUE U JIETEPMUHUPOBAHHBIE.

. MaremaTH4ecKue MOJENN: JUHENHbIE U HEJIUHENHBIE.

. MaremaTtnueckue MOJICIH JUOJIOB U TPAH3UCTOPOB.

. Marematnueckue MOJI€IN UHTETPATbHBIX MUKPOCXEM.

. dusnueckue MOIEIN.

. Mopaenu clio)KHBIX CHCTEM.

. OyHKIHMOHAIIBHOE U CTPYKTYPHOE MOJEINPOBAHNE.

10. AHanuTHYECKOE M IMUTAIIMOHHOE MOJEINPOBAHUE.

11. Dranbl KOMIBIOTEPHOTO MOJAEIUPOBAHUS PAAHOITIEKTPOHHBIX CUCTEM.
12. AnropuTMmBl U aJITOPUTMUYECKHUE MTPOLIECCHI.

13. Kitaccuueckuii 1 CUCTEMHBIN 1MOXObI IOCTPOCHUS MOJIENEH.

14. DTanbl KOMIBIOTEPHOTO MPOEKTUPOBAHUS PAAUOITIEKTPOHHBIX CUCTEM.
15. Cuctembl aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUSI.
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16. ORCAD 16: onrcanue nporpaMMHOTO MaKeTa.

17. AutoCAD: onucanue mporpaMMHOTO TaKeTa.

18. NI Multisim: onricanue mporpaMMHOTo IMaKeTa.

19. Moaenu paaro3JeKTPOHHBIX YCTPOMCTB.

20. MathCAD: onucanue mporpaMMHOTO MakeTa.

21. CucreMbl MaccoBOIO 0OCTYKUBAHUSI.

22. Mojenu HaJie)KHOCTH U KayecTBa.

23. OnTuMu3anus paguo31eKTPOHHBIX CUCTEM.

24. MoaenupoBaHHe 1EKTPOAUHAMUYECKUX OOBEKTOB.

25. Monenupoanue CBY-ycTpoicTB.

26. MopaenupoBaHue aHTEHH.

27. WaveOffice: onrcanue mporpaMMHOTO TaKeTa.

28. Altium Design

Kpamkue memoouueckue yxazanusi

K 3amure nomyckarorcst paboThl ¢ ypoBHEM opUruHanbHOCTH He Huxke 70. [Ipu onenke
BBITIOJTHEHHOTO 3a/IaHMsI YIUTHIBAIOTCS: [ TyOMHA M TOJTHOTA pacKphITUs TeMbl; [IpopaboTaHHOCTH
BOTIPOCOB TEMBI; BitajieHrne TepMUHOJIOTHYECKUM armapaTroM; Y MEHHUE JIeaTh BEIBOJBI U 1aBaTh
apryMEHTHPOBaHHBIC OTBETHI; JIOTHYHOCTD U MOCIIEIOBATEILHOCTh M3JIOKEHHS MaTepHaia.

IlIxana oyenxu
OrneHka Bbamer Ornumcanue
5 14-20 CTyneHT IeMOHCTPHUPYET 3HAHUS HAa HTOTOBOM YPOBHE: 5:3060211-10 oIepupyeT IPHOOPETEHHBI
MU 3HaHHMSIMH, IPUMEHSIET MX B CUTYallUsIX MTOBBIIICHHON CIOKHOCTH.
CTyneHT IeMOHCTPHUpPYET 3HAHMS Ha CpeTHEM YPOBHE: OCBOWII OCHOBHBIE TOJIOXKEHHMSI, HO JIOT
4 10-13 YCKaIOTCsl He3HAYHUTEIIbHBIE ONINOKN, HETOYHOCTH, 3aTPyAHEHNS IIPY aHAJTUTHYECKUX OIllepary
sSIX, IepeHOCe 3HaHUH Ha HOBBIE, HECTAH/IAPTHBIE CHTYaIlIH.
CTyneHT IeMOHCTPHUPYET 3HAHHS M HaBHIKM Ha 0a30BOM YPOBHE: B XOJi¢ KOHTPOJIBHBIX MEPOIT
PUSTHIA TOMTYCKAIOTCS 3HAYUTEIbHBIE OLIMOKH, MPOSIBISETCS OTCYTCTBUE OT/ACNIBHBIX 3HAHUH,

3 4-9
UCIHBITBIBAIOTCA 3HAYUTCIIBHBIC 3aTPYAHCHUS IIPU ONIEPUPOBAHNHN 3HAHUAMU U IIPU UX IIEPEHOC
€ Ha HOBBIC CUTYallUU.

2 1-3 CTyI[eHT JAE€MOHCTPHUPYET 3HAHUS HAa YPOBHE HUXKE 6a30Boro: MPOABJIACTCA HEAOCTATOYHOCTD 3

HaHUH.

5.4 IlpumepbI TeCTOBBIX 3aJaHU

Bomnpoc 1
Uro B mepByl oOuepenb ONPEACISIFOT Ha dTane TEeXHWYECKOro 3aJaHus Tpu
MIPOEKTUPOBAHUU JICKTPOHHOTO YCTPOUCTBA?

A) LBer KopItyca u bhopmy pazbEéMOB
b) OcHOBHBIE TEXHUYECKUE XapaKTEPUCTHKU U YCIIOBHS IKCIUTyaTaIlHH
B) Crucox MOCTaBIIUKOB KOMIIOHCHTOB

I') TonoJstoruto ne4aTHOM IJIATHI

Bomnpoc 2

Kakoii atan cinenyer nocie pa3paboTKU 3JEKTPUUECKOM TPUHIMIHAIBHON cXeMbl?

A) Hanucanue HUHCTPYKLUU 10 IKCIUTyaTalluu
b) Pa3paboTka TOIOJIOTHH Ne4YaTHOU IJ1aThI
B) 3akymnka KOMIIOHEHTOB JUIS CEpUIHOTO IIPOU3BOJACTBA

I') [TaTtenTHas skcmepTH3a

Bonpoc 3

Jlis 4ero mpUMEHSIOT MojenupoBaHue cxeMmbl (Hanpumep, B SPICE-cumynstopax) Ha
PaHHHUX dTarax MpoeKTUPOBAHUS?

A) YtoOb1 cpasy 3aKa3arb KOMITOHEHTBI
b) UYroObl mpoBepuTh pabOTOCIOCOOHOCTH CXEMbl M BBISBUTH OIIMOKH JIO HM3TOTOBJICHUS
MPOTOTUIIA



B) YroOsI MIOATOTOBUTH ¢dororpadun Ui IIpe3eHTalNN
I') YToOBI paccunTaTh CTOMMOCTD JIOCTABKH

Bomnpoc 4

Kakoit mapameTp KpUTHUECKH BaXKEH MPH BBIOOpE MPOBOAHMKA HA MEYATHOU Tu1aTe?

A) OcreTnyeckas COUYETaeMOCTh C LIBETOM IIaThI
b) [Jomyctumblii  TOK W IIMPUHA  JOPOXKHM, 4YTOoOBl  m30ekaTh  meperpesa
B) Crnioco6HOCTB OTpaXkaTh CBET

I') 'nOkocTh A pydHOUM NOATOHKU

Bomnpoc 5

Uro Takoe «pa3Bsi3Ka M0 MUTAHUIO» U 3a4€M OHa HyXHa?

A) DOro cnoco® OTKIOYUTH MHUTAHUE YCTPOMCTBA JUIsl SKOHOMHUHU DHEPIUU
b) Dro ucrnosb3oBaHHWE KOHIEHCATOPOB PSIOM C MHUKPOCXEMaMH [yl IMOJABICHHUS MOMEX U
cTaduiIn3anuu HaNpsKEHUs
B) DOrto pasngeneHwe CHMJIOBBIX M CHTHQJIBHBIX JMHUKA 1O  pa3HbIM  KOpITycam
I') D10 metox muppoBaHUs CUTHAJIOB MUTAHUS

Bomnpoc 6

Kakoii paxkTop ocoOeHHO BaykeH IpU TPACCUPOBKE BHICOKOYACTOTHBIX LTI ?

A) MunumanpHas UIMHA TPOBOJHUKOB W KOHTPOJb BOJHOBOTO COIPOTHBIICHUS
b) MakcumanbHass  JJIMHA  JIOPOKEK  JUIS  PABHOMEPHOTO  PACTIPENCIICHHS  TOKa
B) Hcnons3zoBanue TOJIBKO KpYTJIbIX OTBEPCTUI
I') IlpumeHnenre UCKITIOYUTENBHO 3€JIEHON MacCKH

Bomnpoc 7

Urto o3nagaer TepmuH «EMOC» (Electromagnetic Compatibility) B KOHTEKcTe
MIPOEKTUPOBAHUS AJIEKTPOHUKH?

A) CrnocoOHOCTh YCTpOWCTBAa paboOTaTh TOJBKO B DKPAHHUPOBAHHBIX IMOMEIICHUSIX
b) CoBMecTHMOCTh YCTPOWCTBa C 3JEKTPOMArHUTHOW CpEIOi: HE CO3/IaBaTh HEIOITYCTUMBIX
oMex " HE BBIXOJIUTh u3 CTpost oT BHEIITHUX oMex
B) Merton MOHTaXa KOMIIOHEHTOB Ha riare
I') Tun pa3béma ISt O IKITFOUYCHUS A TAHUS

Bomnpoc 8
Kakoii MOKyMEHT OOBIYHO HWCHOJB3YIOT VIS TEepelavyd JaHHBIX O KOMIIOHCHTaX M HX
PacIoJIOKEHUH Ha TUIATE B IPOU3BOJICTBO?

A) TekcToBbIi dbaiin co CITUCKOM MOKYTIOK
b) Gerber-daiins u daiin CBEPJIOBKHU
B) [IpesenTarus B dbopmare PPTX
I') Ayauo3zamnuce ¢ onucaHueM

Bonpoc 9

3ayeM MPOBOJSAT MPOTOTUIIMPOBAHKE NIEPE 3aITyCKOM B CEpHUIO?

A) YrtoOb1 cenarhb KpacHuBbIe ¢oto 1L peKIamsl
b) UToOBl BBIABUTH KOHCTPYKTHBHBIE, CXEMOTEXHMUYECKHE W TEXHOJOIMUYECKHE IMpOoOJeMbl B
peabHbIX YCIOBHSIX
B) YroOsl BbIOpATh mpuT 1L MapKUPOBKH IUIaThI

I') YtoOb1 onipenennTh, Kakoi 1BET YIAKOBKH HCIIOIH30BATh

Bonpoc 10



Y4uThIBasg TBOM MPOILIBIA MHTEPEC K AUOJAM: KaKOW MapaMeTp AU0/a OCOOCHHO BaXKHO
YUUTBIBaTh MPU IPOEKTUPOBAHUU BBIIPSIMUTEIS?

A) Tonbko LBET MapKHUPOBKHU
b) IIpsimoe nasieHre HaNpsHDKEHUST 1 MAaKCUMAaJIbHBIHN MTPSIMOM TOK, a TakyKe 00paTHOE HANpsDKEHUE
B) dopmy BBIBOJIOB

I') Bec kommnonenra

Kpamkue memoouueckue ykazanusi

Tect npoBOAMTCS B DIIGKTPOHHON (popMe BO BpeMs TMOCICIHEr0 B y4eOHOM IEepHoJe
naboparoproro 3aHsaTtus. Tect cocrout u3 10-30 TecToBbIX 3amanmii. Ha BhIONHEHWE TecTa
orBogutcst 10-30 muHyT. BOo Bpems mpoBeneHUS TECTa MUCIOJIB30BAHUE JTUTEPATYPHl M JAPYTUX
MH()OPMAIIMOHHBIX PECYPCOB JOIMYCKACTCS TOJIBKO IO TPEABAPUTEIHLHOMY COTJIACOBAHHIO C
MIPEToIaBaTENIEM.

IlIxana oyenku

Ne Bbannst Onucanue

5 19-20 [poneHT npaBuabHBIX 0TBeTOB OT 90% 10 100%
4 16-18 [ponenT npaBuabHBIX 0TBeTOB OT 80 110 89%

3 13-15 [poneHT npaBUIBHBIX 0TBETOB OT 60 110 79%

2 9-12 [poreHT NpaBUIBHBIX OTBETOB OT 45 110 59%

1 0-8 IIponueHT npaBUIbHBIX OTBETOB MeHee 45%
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