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1. TACIIOPT TPOT'PAMMBI
IMPOPECCHUOHAJIBHOI'O MOAYJIA
IIpoexTupoBanue HU(POBLIX YCTPOHCTB

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

[Tporpamma npodeccHOHaTBHOTO MOAYIS — SIBJISETCS YacThbIO MPOTPaMMBbI MTOJTOTOBKH CIIe-
UATKHCTOB cpenHero 3BerHa mo cnenuansaoctu 09.02.01 KoMmbroTepHbIe CHCTEMBI M KOMILIEKCHI (0a-
30BOM) B YacTH OCBOCHMsI OCHOBHOIO BMJa NpodeccuoHanbHON aesaTenbHocTH: [IpoexkTupoBaHue
U(POBBIX YCTPOUCTB M COOTBETCTBYIOIUX MTPO(ECCHOHATBHBIX KOMIIETEHIUI:

[1K1.1. BeimonHsATh TpeOOBaHUS TEXHUYECKOTO 33/JaHUSI HAa IMPOEKTUPOBAHHE HU(PPOBBIX
YCTPOWCTB

[1K1.2. Pa3pabareiBaTh cxeMbl HU(POBBIX YCTPOICTB HA OCHOBE MHTETPATBHBIX CXEM Pa3HON
CTEINEeHU UHTETpalun

[1K1.3. Hcnonb3oBaTh CpeicTBa M METO/bl aBTOMATU3UPOBAHHOIO IPOEKTHUPOBAHUSA IpPU
pa3paboTke UPPOBHIX YCTPOUCTB.

[1K1.4. [TpoBoaUTH U3MEPEHNUS [TAPAMETPOB MPOEKTUPYEMBIX YCTPONUCTB U ONPEAEIATh OKa-
3aTeNy HaJleXKHOCTH.

[TK1.5. BomonsaTe Tpe6oBaHUsI HOPMAaTUBHO — TEXHUUECKOW JJOKYMEHTAIUH

1.2. Hean u 3aga4n npogecCHOHAIBHOT0 MOAYJIsl — TPe0OBaHuUs K pe3yJbTaTaM 0CBO-

eHUsl NPo(ecCHOHAIBLHOI0 MOLYJI

C uenbto OBNAJIEHNUs yKa3aHHBIM BHJIOM MPO(ECCHOHAIBHON JEeSITEIbHOCTH U COOTBETCTBY-
IOUIMMHA TTPOGECCHOHATFHBIMU KOMITETCHIIUSAMHI 00YYaIOIIUIICS B X0/I€ OCBOCHUS TPOPECCHOHATEHOTO
MOJTYJIS TIOJIKEH:

HMeTh NMPAKTUYECKHI ONbIT:

- IPUMEHEHHSI HHTETPATIBHBIX CXEM Pa3HOM CTENEHH MHTETPALUH NPH pa3padoTKe HUPPOBBIX
YCTPOWCTB U MPOBEPKHU WX HA pabOTOCIIOCOOHOCTH

-IIPOEKTUPOBAHUS IU(POBBIX YCTPOWCTB HA OCHOBE IMAKETOB MPHUKIATHBIX TPOTPaAMM;

-OIIeHKH KayecTBa M HaJIe)KHOCTHU IIM(PPOBBIX YCTPOMHCTB;

- IPUMEHEHHs HOPMATUBHO-TEXHUYECKON TOKyMEHTALIUU

yMeTh:

- BBITIOJIHATH aHAJIM3 H CHHTE3 KOMOMHAIIMOHHBIX CXEM

- TIPOBOJUTH HCCIENOBaHUA PabOThl IMHU(POBBIX YCTPOWCTB M MPOBEPKY MX Ha pabOTOCHO-
COOHOCTB;

-pa3pabaThIBaTh CXEeMBbI IIHU(PPOBHIX YCTPONHCTB HA OCHOBE MHTETPATBHBIX CXEM pa3HOH CTe-
NICHN UHTETPALUH |

- BBIMOJIHATH TPEOOBAHMS TEXHUYECKOTO 3a/1aHUS HAa IPOSKTUPOBAaHUE U(POBBIX YCTPOKICTB;



- IPOEKTUPOBATh TOIMOJOTHIO MEYATHBIX IJIaT, KOHCTPYKTUBHO-TEXHOJOTHYECKHE MOAYIH
MIEPBOTO YPOBHS C MPUMEHEHUEM MMAKETOB MPHUKIAIHBIX IPOrpamm;

- pa3pabaThIBaTh KOMILIEKT KOHCTPYKTOPCKOM IOKyMEHTaluu ¢ ucronb3oBanueMm CAIIP;

- OIPENENATh [10Ka3aTeIN HaIe)KHOCTH U 1aBaTh OLleHKY KadecTBa CBT;

- BBITIOJIHATH TPEOOBaHM HOPMATUBHO-TEXHUYECKOH IOKyMEHTALINH,

3HATh:

- apupMETHYECKHE U JIOTHUECKHE OCHOBBI IU(PPOBOI TEXHUKHU,

- IpaBuiIa OPOPMIICHHSI CXEM U(PPOBBIX YCTPOKHCTB,;

- IPUHIUIIBI TIOCTPOCHUS U (PPOBBIX YCTPOICTB;

- OCHOBBI MUKPOITPOLIECCOPHOM TEXHUKH,

- OCHOBHBIE 33/1a4¥ M 3TaIbl IPOSKTUPOBAHUS IU(PPOBBIX YCTPOHCTB,;

- KOHCTPYKTOPCKYIO IOKYMEHTAIIMIO, UCTIOJIb3YEMYIO TIPU TPOSKTHPOBAHUH,

-YCIIOBHSI JKCIUTyaTalMi HU(POBBIX YCTPOMCTB, 0OecredyeHnue MX MOMEXOYCTOMYMBOCTH M
TEIUIOBBIX PEKHUMOB, 3alIUTH OT MEXaHUYECKUX BO3JICHCTBUIN U arpecCUBHOMN CpeIbl ;

-0COOEHHOCTH MPHUMEHEHHUs CHUCTEM aBTOMATU3MPOBAHHOTO MPOEKTUPOBAHMSI, MAKETHI MPU-
KJIQIHBIX TIPOTPaMM ;

- METOBI OLIEHKH KauecTBa U HAaJIS)KHOCTH IIUPPOBBIX YCTPOUCTB,;

- OCHOBBI TEXHOJIOTHUECKUX IpolieccoB npoussozctsa CBT;

- HOPMATUBHO-TEXHUYECKYIO JOKYMEHTAILUIO: MHCTPYKIUH, PErJaMeHThl, MPOLEAYpbl, TeX-
HUYECKHE YCIIOBUS U HOPMATHBHI,

1.3. Kosiu4ecTBO 4acOB HA OCBOEHHE NMPOrpaMMbl MPOecCHOHATBLHOT0 MOTYJIS:

Bcero — 456 yacos, B TOM YHCIIE:

00s13aTeNIbHON ayJUTOPHOM yueOHOM Harpy3ku obydatomierocs — 304 wyacos,
CaMOCTOSITENTLHOM paboThl oOy4Jaromerocs — 152 gacos;
yueOHas nmpaktuka — 108 wacos,;

MMPONU3BOACTBCHHAA IPAKTHKA - 90 gacos.



2. PE3YJIBTATBI OCBOEHUS ITPO®PECCUOHAJIBHOT'O MOAYJIA
Pesynbratrom ocBoeHHs Mpo(eccHOHATILHOTO MOAYJS SBISETCS OBJAJCHHE OOY4YaIOUIMMUCS
BUJIOM TpoeccnoHanbHOi nestenbHocTH IIpoekTHpoBaHne HU@POBBIX YCTPOMCTB, B TOM 4HCIE

npodecCHOHATLHBIME U OOIITUMH KOMITETEHITUSMHU:

Kon HauMeHoBaHMe pe3yJbTaTa 00y4eHUst
I[IK 1.1 BoimonHATe TpeOoBaHMs TEXHUYECKOTO 3a/1aHUS Ha IPOSKTHPOBAHUE IU(PPOBBIX
YCTPOWCTB
K 1.2 Pa3zpabarbiBaTh cxembl ITU(POBBIX YCTPOWCTB HA OCHOBE MHTETPAIBHBIX CXEM pa3HOU

CTCIICHU MHTCTPAallkin

K 1.3 Hcnonws3oBark cpeacrBa M METOABI aBTOMATHU3MPOBAHHOIO IPOEKTUPOBAHUSA IIPH

pa3paboTke HUPPOBBIX YCTPOUCTB

I[IK 1.4 [IpoBoauTh H3MEpEHUs MMapaMeTPOB MPOCKTHUPYEMBIX YCTPOMCTB U OINPEAETATh

IIO0Ka3aTC/IM HaAC)KHOCTHU

I[IK 1.5 BrImonHATh TpeOoBaHMsI HOPMATHBHO — TEXHHUECKOW JOKYMEHTAIHH

OK 1. [Tonumarh CymIHOCTh U COLMANBHYIO 3HAUYMMOCTh CBOed Oyaymieil mnpodeccuu,

MIPOSIBJIATH K HEW YCTOWYMBBIA UHTEPEC.

OK 2 Opranu3oBbIBaTh COOCTBEHHYIO AESTEIBbHOCTD, BBIOUPATh TUIIOBbIE METO/bI U CIIOCOObI

BBITIOJTHECHU A HpO(l)eCCI/IOHaJ'II)HI)IX 3aJa4, OICHUBATh UX 3(1)(1)GKTI/IBHOCTI) 1 Ka4CCTBO.

OK 3. [IpyHMMaTh penieHys B CTAaHAAPTHBIX U HECTAHJAPTHBIX CUTYaLUAX U HECTH 33 HUX OT-
BETCTBEHHOCTb.
OK 4 OcyiecTBIATh OUCK U HCIIONB30BaHUE MHPOpMAIK, HeoOXoaumon 1 3 eKTrB-

HOI'O BBIIIOJHCHUS HpO(l)eCCI/IOHaJ'ILHLIX 3aaay, HpO(I)eCCI/IOHaJ'IBHOFO n JHUYHOCTHOI'O

pa3sBUTHUA.

OK 5 Hcnonp3oBate MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B NMPOodeccroHalIb-

HOH IeSITeNbHOCTH.

OK 6. PaboTath B KOJNJIEKTHBE U B KOMaHJE, 3((PEKTUBHO OOIIATHCS C KOJJIEraMH, PYKOBOJI-

CTBOM, HOTpe6I/ITeJ'I$IMI/I.

OK7 BbpaTth Ha cebsi OTBETCTBEHHOCThH 3a pabOTy UJIEHOB KOMaHbI (IOJYMHEHHBIX), 3a pe-

3YyJIbTAT BBITIOJIHCHUA 3aJIaHHil.

OK &. CaMOCTOSATENbHO OMPEAeTATh 3aAauu MPOPECCHOHATHHOTO M JTUYHOCTHOTO Pa3BUTHS,

3aHUMAaThCA CaMOO6p330BaHI/IeM, OCO3HAaHHO INIaHUPOBATH ITOBBINICHUC KBaJ'II/I(bI/IKaI_II/II/I.

OK 9. OpueHTHUPOBATHCS B YCIOBHUSAX YaCTOW CMEHBI TEXHOJIOTHI B MPOdeCcCHOHATBHON Jes-

TCIBHOCTH.




3. CTPYKTYPA COAEP KAHUE ITPOPECCUOHAJIBHOT'O MOAYJIsA
3.1. TemaTu4eckuii mjiaH npodeccHOHATbLHOI0 MOTYJIsI

Oo0beM BpPE€MEHH, OTBeJIeHHBIH Ha OCBOEHHE

IIpakTHka
MEKIMCIHUILUIMHAPHOTO Kypca (KypcoB)
CamocTosiTe1bHAS
Oos3aTenbHast ayiuTOpHas yueOHas paGora
Kon H Bcero Harpy3Ka obyuatouerocs o0yyaro1erocst ITpousBoaCTBEHHAS
aMMEHOBAHMS Pa3/leJioB MPoO-
npogecCHOHAIBLHBIX * 4acoB B T.4. (o npoduiIIo cnenu-
N (eccnonanbHoro MoayJist B T.4., B T.4., Yuebnas, o
KOMIICTCHIIMH naﬁoparopﬂ},]e K Bast K Bast 4acoB a.]I])HOCTl/I),
Bcero, pa6oThl U ypeo Bcero, ypeo 4acoB
pabora padora
9acoB NpaKTH4YecKue 4acoB
(npoekr), (mpoekr),
3aHSATHS,
4acoB 4acoB
JacoB
1 2 3 4 5 6 7 8 9 10
IK1.1-1IK 1.3 MJK 01.01I{udposas cxemo- 228 152 30 30 76 76 108
TeXHHKA
IK1.1-IK 1.5 MKO01.02 IIpoekTupoBanue 228 152 40 30 76 76

1 QpPoBbIX YCTPOIHCTB
Y4yeOHasi NpaKkTHKA 108
IIpousBoacTBeHHAs] IPAKTHKA, 90 90
(1Mo mpouII0 cHenuaIbHOCTH),
9acoB
Bcero: 654 304 70 60 152 152 108 90




3.2. Conep:xkanue o0yueHus1 no npodeccuonanbuomy moxay.awo (IIM)

HanmenoBanue pasiesioB npo- Copneprkanue y4eGHOT0 MaTepHaJia, 1adopaTopHble padoThl H NPAKTHYECKHE 3AHATHS, CAMOCTOSITE I b- Obbem YpoBeHns
(deccuonansnoro mony.as (IIM), Has padoTa ody4awiuxcs, KypcoBas padora (MpoeKT) 4acoB OCBOCHHSA
MERKIUCHUTIINHAPHBIX KYPCOB
(MIK) u Tem
1 2 3 4
IIM 01. IIpoexTnpoBanue uug-
POBBIX YCTPOICTB
MJK 01. 01. Ifudposas cxemo- 152
TeXHHKA
Tema 1.1. OCHOBBI JJOTHYECKOTO CoaepkaHue 22
TIPOEKTUPOBAHHS 1 BBenenne 2 1
2 OcHOBHBIE TApaMeTPhI U XapaKTePHCTHKH UMIYJIbCHBIX CHTHAJIOB
[ToHsiTHE ONMHOYHBIX, IEPUOJUYECKUX CUTHAJIOB: NIEPUOJI, YaCTOTa, CKBAYKHOCTb, JJIUTEILHOCTh HM- 5 2
MyJbCa U MPOMEKYTOK MEXTy HUMH, IepeTHUN U 3aJAHUH (POHTHI, YPOBHU MEPEKITIOYCHUS], TIOPOTO-
BO€ HalpsKECHHUE.
3 ITonsiTus JIornyeckoro 0a3uca, 0CHOBHbIE 0A3UCHI 2 2
Jlormueckue snmementsl U, N, HE; nepexon k 6asucy M-HE, WJIN-HE; pacimmpennasie 6a3uckl
4 OcHOBBI 0YyJ1eBOii anredpsI
3aKOoHBI, TEOPEMBI TOXKIIECTBA OYIIeBOIl anreOpsl, anredpandecKue BEIPaKCHUs, HX MIHUMH3AIIHS. 2 3
B3anMocBs3b anredpandecKiuX BRIPAKSHHUH C IOTHISCKUMHE 0a3iCcaMHu. .
5 Auiredpaunyeckoe BbIpakeHue, TA0JIMLbI HCTUHHOCTH, CXeMOTeXHHYeCKoe NpeAcTaABIeHHe
[epexox ot anreOpandeckoro BEIPAKEHHS K CXEMOTEXHUIECKOMY TIPEICTaBICHUIO H HA000POT. 2 3
CBs13b anreOpamdecKoro BEIPaKEHUS U CXEMOTEXHUIECKOTO MIPECTAaBICHHUS C TAOIUIe UCTUHHOCTH,
WX B3aUMHOE ITpeoOpa3oBaHue.
6 Jlornueckue 3ementsl JITJI, cxeMoTexHnuYeckoe npeacTaBjaeHne
[TocTpoenue Ha 6a3e TuOIHO-TpaH3UCTOPHOM Joruku 3nementos U, NI, HE; npuniun paGoTsl, 2 2
00BeTMHEHNE 2JIEMEHTOB B PAMKAX PacIIMpPEHHBIX OAa3HCOB.
7 Jlornyeckoe NpoeKTHpOBaHUe B 6a3nucax MUKPOCXeM, MUHMMU3AIHSI
[ToHsITHE TOrMYecKOro MPOSKTUPOBAHUSI, JIOTUUECKOE TPOSKTUPOBAHUE N0 aJreOpandecKuM BbIpaxe- 2 2
HUSIM, TaOJIMIIAM UCTUHHOCTH C MCIIOJIb30BaHUEM Pa3IM4HbIX 0a3MCOB.
JlaGopaTopHble paGoThI
1 [TocTpoenue 1o anreOGpanyecKuM BEIPAKEHUSIM JIOTHIECKUX CXEM U IIPE00Pa30BaHME JOTHIECKIX 2
CXeM B anreOpanyuecKue BRIPaXESHUS
2 Cunres cxem Ha Oa3se soruxu J[TJI 2
3 3nakomctBo ¢ nporpammoii KTechlab 2
4 MopenupoBanue U(PPOBBIX CXEM, COCTOSIIUX U3 JIOTHYECKHX BEHTENEH ¢ momolieio cpeasl KTech- 2

lab




Tema 1.2. DnemenrHas 6a3a cxeMo-
TEXHUKHA

Cone

DIKaHHUE

12

PEBHCTOPLI, KOHAEHCATOPbI

Bunpl u THUIIBI, SJICKTPUICCKUC, KOHCTPYKTUBHBIC ITAPpaMCTPhI, IMMOPAJOK UX BI)I60pa JJIA pa3p8.63TI>IBa-
CMBIX CXEM

Jnoabl, TPAH3UCTOPLI
Buabl u TUnbL, 3NeKTpUYECKHE, KOHCTPYKTUBHBIE ITApaMeTpHl, MOPSIOK UX BBIOOpA JUIs pa3padaThiBa-
€MBIX CXeM

Muxkpocxembl
Kiaccudukanus MUKpOCXeM, THUIIBI JIOTHKH, UX CPAaBHUTEIIBHbBIC XapaKTePUCTUKH, SJICKTPHYECKUE U
KOHCTPYKTHBHBIE IAPAMETPBl MUKPOCXEM, BBIOOP MUKPOCXEM sl pa3padaThiBaeMbIX CXeM

HepCIIeKTI/IBHbIe 3JIECMECHTHI, 0CO0EHHOCTH NMPUMEHCHUSA
DJIeMEHTHI OINITORJIEKTPOHUKH, OTECYECTBEHHBIC U 3apy6e>1<HLIe AHAJIOTH, MUKPOCXEMBI BBICOKOH CTE-
TNEHU MHTCIrpalliy, MUKPONPOLCCCOPBL

Jlabo

aTopHble padoThI

5

Pabora co cripaBo9HO# IHTEpaTypOH 10 3JIeMEeHTHOH 0a3e (MUKPOCXEMBI)

6

PaboTa co cripaBOYHOM JINTEPATYPOI MO 37IEeMEHTHOH 0a3e (TPaH3UCTOPBI, TMOABI)

Tema 1.3. [IpoekTrpoBaHue KOM-
OWHAIIMOHHBIX CXEM

Conep:xanue

26

1

Kaptsl «KAPHO» u ux nocrpoenue.
[Toctpoenne kapt «KAPHO» mo TabnuiiaM MCTUHHOCTH, anreOpandecKuM BBIPAKECHUSM U
oOpaTHbIC MPeoOpa3OBaHusl.

IocTpoenue jJornyeckux cxem ¢ nomoumbio kapt «KKAPHO»
Munnmanu3zanus kapt «KAPHO», popMupoBanre MUHUMaIbHOTO aaredpanyeckoro BbIpa-
JKEHHSI ¥ TIOCTPOCHUSI JIOTHIECKUX CXEM IO MOTYYSHHBIM aNre0pandecKiM BBIPOKECHHIM

MuHTEpMBI U MAKCTEPMBI.
[ToHsiTHE MUHTEPMOB U MAaKCTEPMOB, TIPEJICTABICHHE alreOpaniecKiX BHIPAKEHUH B IU3bIOHKTHBHON
Y KOHBIOKTHBHOM ()OpMe C UCII0Ib30BaHUEM MHHTEPMOB H MAaKCTEPMOB

IIpeoGpa3oBaTesin KOA0B
[Ipsimoid, oOpaTHBIH, JOTIOMHUTEIHHBINA KOBI, KX B3aUMHOE MpeoOpa3zoBaHue, TOCTPOCHUE JIOTHY €-
CKHX CXEM IpeodpazoBaTelei

JAuddepenunpyomme 1 UHTErPUPYIOLIHE LeNU U UX pacyeT

CxeMOTeXHHYECKOE TpeCcTaBlIeHre TUPQEepeHINPYIOMNX W HHTETPUPYIOMMX IETeH, IToCTOSHHAS
BPEMEHH, 3aBUCUMOCTb BBIXOJJHOTO CHTHAJIA LIETIeH OT BXOJHOTO U MOCTOSTHHOW BpeMmeHH. Pacuer 1e-
el 1o 3aJJaHHbIM apaMeTpaM BBIXOJHOIO CHTHAJA.

IndpaTopsel, HX NOCTPOEHNE M NPHHIMI PadOThI
[MocTpoenue mmdppaTopoB Ha 6a30BBIX JIOTHYECKUX NEMEHTAaX, MUKPOCXEMBI-IIH(PATOPbI, TPUHIIAI
paboThI ¥ IPAKTUYECKOE MCIIOIb30BaHNE

JemugpaTopsl, UX MOCTPOEHHe M IPUHIMI PadoThI
[TocTpoenue gemmnppaTopoB Ha 6a30BBIX JIOTHUYECKUX 3JIEMEHTAX, MUKPOCXeMbI-IUPPATOPHI,
NPUHLKI Pa6oThl U NPAKTUYECKOE UCIO0Ib30BaHUE

MyabTHILIEKCOPHI U 1EMYJIbTUIJIEKCOPHI.
[TocTpoeHre MyJIbTHILIEKCOPOB JEMYJIBTUIUIEKCOPOB HA 0A30BBIX JIOTUYECKUX DJIEMEHTAX, MPUHITUI




paGOTLI, MHUKPOCXEMBI U UX NPAKTUYCCKOC MCIIOJIb30BAHUC

9 CyMMaTopsbl, HX MOCTPOeHNe U HapaluBaHue
[TocTpoeHne cymMMaTOpoB Ha 0a30BBIX JIOTHYECKHX JJIEMEHTAX, HPUHLUII JACHCTBUS, CYMMAaTophl B 4
MHKPOCXEMHOM HCIIOJHEHUH, HAPAIIMBAaHUE CYMMAaTOPOB 0 TpeOyeMOH pa3psiAHOCTH.
JlaGopaTopHbie padoThl
7 [TocTpoeHne 1 oNTUMHU3AINS JIOTHYECKUX CXeM NU(PPOBHIX y3710B ¢ momommbio kapT «kKAPHO» 2
8 WaTterpupytomue n quddepeHnupyonme nend, 1 uX pacyeT 2
Tema 1.4. [IpoekTupoBaHue nocie- Copaep:xanue 44
TOBATENBHBIX ()YHKIMOHATLHBIX 1 CHHXPOHHBIE, ACHHXPOHHBIEe HU(POBLIE YCTPOIICTBA, FeHEPATOPHI TAKTOBBIX HMITYJILCOB
y3JI0B [TpuHOMT paboTh CHHXPOHHBIX M ACHHXPOHHBIX HNU(POBBIX YCTPOICTB, NX CPAaBHUTEIHHBIC XapaKTe- 4
puctuku. [IpoekTupoBaHmue cXeM reHepaTopoB u pacdeT ux napamerpos Ha TTJI, MOII noruke, ux
MPaKTHIECKOE MPUMEHEHHUE
2 BucraduibHas syeiika
BucrabunbHas siuelika Kak KIIOUCBOM JIEMEHT HU(PPOBBIX YCTPOHCTB ¢ MaMATHIO, IPUHIMIT paboTHl, 2
MIOCTPOCHHE, THIIBI SYCCK.
3 RS Tpurrepsl, uX nocrpoeHne U NPUHIHI AeiiCTBUS 4
IMoctpoenne RS TpurraepoB Ha OCHOBE OMCTAOMIIBHBIX SYCCK, TAOIHUIIBI HICTHHHOCTH, MUKPOCXEMHOE
ucnojHeHust RS tpurrepos, npuHIMI paboTHI
4 D Tpurrepsl, uX nocTpoeHue U NPUHIUI AeiicTBUS 2
[MoctpoenneD TpurrHepoB Ha OCHOBE OMCTaOMIIBHBIX SY€EK, TAOIUIBI UCTUHHOCTH, MUKPOCXEMHOE
ucrnonHeHus: D Tpurrepos, NpuHIMI pabOTHI
JK Tpurrepsi: mocTpoeHne ¥ NPUHIMI JelcTBUA 2
5 Ioctpoenne JK TpurrepoB Ha OCHOBE OMCTAOUIIBHBIX SYEEK, TAOJIHUI(BI UCTUHHOCTH, MUKPOCXEMHOE
ucnonsenue JK Tpurrepos, NpuHIMI PabOTHI
6 T Tpurrepsl: nocTpoenye ¥ NPUHIUI AeHCTBUS 2
IMoctpoenue T TpurrepoB Ha OCHOBE OMCTAOMIBHBIX SUEEK, TAOJIHMIBI UCTHHHOCTH, MHUKPOCXEMHOE
ucrojHeHne T TPUrrepoB, IPUHIMI pabOThI
CyeT4ynKH: MOCTPOEHNe, TPUHIMI AHCTBUS, HAPALIUBAHHE 4
7 [ocTpoenne cueTunkoB Ha ocHOBE T TPUTTEPOB, MUKPOCXEMHOE HCIIOJTHEHNE, PAa3HOBUIHOCTH CUET-
YHKOB, JICTIMTEIN YaCTOTHI HA 0a3e CUETUYMKOB, HAPAIIMBAHNE CIETINKOB B MHKPOCXEMHOM HCIIOTHE-
HHH, IPUHINN JeHCTBHS
Perucrpbl: mocrpoenue, NPpUHIUN JelCTBUS, 00beUHEHUE 4
8 Knaccudukarus perucTpoB, IOCTpoeHHE UX Ha 0aze TPUITEPOB, MUKPOCXEMHOE MCIOJHEHHE Peru-
CTpOB, IpeoOpa3oBaHe MOCIEIOBATENFHOrO KOAA B HapaJJIeIIbHBIHN C UCIIOJIB30BAaHHEM PETHCTPOB.
@DopMHPOBaATENN CUTHAJIOB
9 XKnyimne MOHOBHOPATOPBI B MUKPOCXEMHOM HCIIOJHEHUH, pacueT RS meneit mo 3amanHoi hopme BbI- 4
XOJTHOTO CHTHAJA.
JlaGopaTopHble padoThl
9 Pacuer renepaTopoB u hopMupoBaTeel naueKk UMITYJIbCOB
10 IIpoexTupoBanue nnppoOBOro yCTPOHCTBA C TPEX pa3psAHBIM ABOMYHBIM CUETINKOM Ha 6aze D-
TpHUITEpa
11 ITpoexTrpoBanue nnppoOBOro yCTPOHCTBA C IMPONU3BOIBHBIM KO3 PHUIIMEHTOM Iepecyera CueTIHKa Ha 2




6aze JK - Tpurrepa

12

HpOCKTI/IpOBaHI/Ie I_[I/I(prBOI‘O yCTpOﬁCTBa CUHXPOHU3AalUU HAa JIOTUYCCKUX MUKPOCXEMaAX CpeﬂHeﬁ
CTCIICHU MHTCTpallun

13

ITocTpoenue cueTurka

14

ITocTpoenue peructpa

15

Pa3paboTka cxeM: 3JIEKTPOHHEIN CEKyHAOMEp, JICKTPOHHBIC Yachl

Tema 1.5 Cxemorexuuka 3V, mpe-
oOpa3oBaTeneil aHaIOTOBBIX U
IU(POBBIX CHUTHAJIOB, TPOTrPaMMHU-
PYEMBIX JIOTHYECKHX MUKPOCXEM

Copep:xanue

18

Kaaccuduxanus 3Y, Ha3HaYeHHMe, HCIIOJIb30BAHNE
ITocTosiHHBIE OTIEpaTHBHBIE 3aIIOMUHAIONIUE YCTPONUCTBA, HA3HAUYECHHE, OCHOBHBIE XapaKTEPUCTHKH,
cepbl HCNOIB30BaAHUS

ITocTpoenne siueexk 3Y
[punimn noctpoenus siueek 3V, IMHUM ajpeca, JTaHHBIX, CYUTHIBAHHE U 3aIIUCh HHPOPMALHH

Crarndeckoe u nuHammnyeckoe O3y
CpasuurensHble xapakrepuctuku O3V, chepsl npuMeHenus, ynpasineane O3Y, npakTudeckoe Ipu-
MeHeHne Mukpocxem O3V, HapamuBanue

M3Y, 3anucp nadpopmanuu
PaznoBunnoctu [13Y, npuammn 3anucu uadopmarmun B [13Y

OcHOBHbIE NIPUHUMIBI IPe00pa30BaHusi UM(PPOBLIX U AHAJIOTOBbIX CUTHAJIOB
IIpeobpazoBanue MU(POBHIX CUI'HAIOB B aHAJOTOBHIC U aHAJIOTOBBIX CUTHAJIOB B IU(POBEIE, OCHOB-
HblE XapaKTEPUCTUKU IpeobdpazoBareei

CxemoTrexHuka nocrpoenusi HHAII
[Toctpoenue nudpo-aHanOroBsIX NpeodpazoBaTeneil, pPA3HOBUAHOCTEH CXeM HX CpPaBHUTEIILHBIN aHa-
I3

CxeMoTexHuka nocrpoenusi AT
[MocTpoeHue ananoroBo-1MppoBbIX Mpeodpa3oBaTeneil, pa3HOBUIAHOCTH UX CXEM, CDABHUTENIbHBIN
aHamus

Muxpocxembl HHAIT u AL
[TapameTpbl MUKPOCXEM, YITPABJISIONINE CUTHAJIBI, CXEMbI BKIIOUESHHS, TPAKTUUECKOE HCIIOIb30BAHNE

IIporpammupyemsie jiornyeckue mukpocxemsl (ILIAC)
Iocrpoenue IVIMC, npakTrieckoe UCHONb30BaHNE, Pa3pabOTKa IH(POBBIX y3JI0B C HCIIOJIE30BaHUEM
IJINC

KypcoBoe npoexTupoBanue

TemaTHKa KypcOBBIX IPOEKTOB: pa3paboTka ycTpoiicTBa

30




CamocrosiTebHasi paboTa nNpu u3y4yeHun pasgena IIM

Cucremarnueckas mpopaboTka KOHCIIEKTOB 3aHATHIH, y4eOHOH U CIenHaIbHOW TEXHIUECKON INTepaTyphl (10 BOIIpocaM K maparpadam, riaBam
Y9e0HBIX TOCOOHH, COCTaBIICHHBIM IIPEIIOIaBaTENIEM ).

[MoxaroToBka K 1a00paTOpHBIM PabOTaM C HUCITIOIBF30BAaHUEM METOJANIECKUX PEKOMEH/IAIHiT Ipero1aBaTelis, opopMIICHHE Tab0paTOPHEIX paboT, OT-
YETOB U MOJrOTOBKA K MX 3aIIHTE.

CamocTosTeIbHOE H3yUeHHE MPABUII IOCTPOSHHSI OCHOBHBIX CXeM IH(POBBIX YCTPOHCTB

BelInosHEeHUs pacyeToB 110 KypCOBOMY NPOEKTHPOBAHHMIO, BBIIOJIHEHUS IpauIecKoi 4acTh, 0popMIICHHE TTOSICHUTEIBHOMN 3alIUCKH KYPCOBOTO
MIPOEKTA.

TemaTHKa BHeAyIMTOPHOH CaAMOCTOSITELHOMH PadoOThI:

. CocTaBiieHHE KOHCIIEKTOB 10 TEMaM IIPEIojaBaTess

. Iloctpoenne n pacuer nudGepeHUpyOMNX IeNeH Mo 3aJaHHBIM TapaMeTpaM BBIXOIHOTO CHI'HAIA

. ITocTpoenue u pacdyeT HHTErPUPYIOMINX IIETIEH MO 3alaHHBIM NTapaMeTPaM BBIXOIHOTO CHI'HANA

. IIpoexTrpoBaHue cxeM reHepaTopoB u pacyer ux napamerpos Ha TTJI u MOII noruxu

. Iloctpoenne sueek 3V Ha 6a3e TpUTTEpoB

. IToctpoenne n ontnmmzanust kap «KKAPHO» 1o anrebpandeckoMy BEIPKEHHUIO U TaOJIHNIIE HCTHHHOCTH

. [locTpoenue peructpos

. [Toctpoenue cueTunkon

. [locTpoeHue u pacuer KiIrouei Ha OUIOIAPHOM TPAH3UCTOPE

10. Cocrarnenue pedeparor no remam «CoBpeMeHHOe mpuMeHeHue Mukpocxem LIATT u ALITT»

11. CocraBiieHHe TECOB 10 OCHOBHBIM Pa3JieNaM JUCIUIIIIHHbI

O 00 ~NO O WNPE

76

YuyeOHasi npaKTHKa

Buasbl paor:
1. IHCTpyKTaX 10 TEXHUKE OE€30MaCHOCTH
2. Opranmzanus pabodero Mecra
3. V3y4yenne OCHOBHBIX BUIOB JJIEKTPHIECKUX CXEM
4. N3yuenue unTepdeiica, OCHOBHBIX PUEMOB paboTsl ¢ porpammoii KTechlab
5. UccnenoBanue MOynpoOBOIHUKOBBIX TPHOOPOB
6. Uccnenosanue lInpparopos
7. Uccnenoranue [emmudparopos
8. UccnenosaHue TPUITEPOB
9. UccnenoBanune MysbruBuOparopa Ha UMC

108




MK 01. 02. IlpoekTupoBaHue
nH(POBBIX YCTPOICTB

152

Tema 2.1. TUIBI KOHCTPYKTOP-
CKOH IOKyMEHTALUK

Coaep:xkanue

14

1

BBenenue

N

2

CuHcTeMHBI 0AX0J NPH KOHCTPYHMPOBaHUHU U nponssoiactee CBT

JKu3HeHHBIN UK TEXHUYECKON CUCTEMBI U €ro CTPYKTypa. 3alauH, peliaeMble Ha CTaAuAX BHELTHErO U
BHyTpeHHero npoektupoBanus. [Torstus HAP, OKP u HUOKP. Dramsr BHyTpeHHET0 MPOSKTHPOBAHUS.
Pecypco- u sHeprocOeperaromue TeXHOJIOTUH POU3BOJCTBA M HCIIOIb30BAHMS BBIYUCIUTEIBHON TEX-
HUKHU. ['pynmbl nokaszarenel kadecTBa KOHCTpYKImid OBM u ux HazHaueHue. TpeOoBaHMs, IPEIbBIIIC-
MBIe K TexHHUecKuM cperctBaM DBT. Ilapamerpsl BO3OEHCTBYIONINX KIMMATHIECKHX (DAaKTOPOB IS
pasmmusbIX Tpynn DAM. Kimmvarnaeckoe nenonaenue maennii OBT. Kateroprm koHcTpyknuit O9BM
JUISL Pa3NIMYHbBIX YCIOBUH 3KcIuTyatanyu. KOHIENS 1 METOJO0IOTHsI KOMIBIOTEPHOTO CONPOBOXKICHUS
nporeccoB xkusHenHoro nukna usgenuii (KCIIU (CALL)- texHomoruu). OOmias CTpyKTypa OpraHusa-
ruoHHo-TexHuueckoi cucteMmbl KCIIN. Cuctema normueckoi moaaep KKy U3Aeaus. DIeKTPOHHbBIN TeX-
HUYCCKUH TOKYMEHT U 3JICKTPOHHO-U(poBas moanuch. CTaHIapTU3aIUs TEXHOJIOTHI MPEIOCTaBICHHUS
JaHHBbIX. CTaHaameauml TEXHOJIOTUM MpCACTAaBJICHUSA JaHHBIX. Knaccn(i)m(aunﬂ JaHHBIX U UX CBsA3b CO
CTaJIUSAMM JKU3HCHHOI'O IIMKJIA IMPOAYKIIUHN.

JladopaTopHbie pa6oThI

1

Wzyuenue ctpykrypsl 1 Bo3moxkHocTeld KCITM-nporpamm.

2

W3zyuenne ctpykTyps! 1 BozmoxkHocTe KCIIM-porpamMm

3

W3zyuenne ctpykTyps! 1 BozmoxkHocTe KCIIM-porpamMm

NININ O

Tema 2.2 Bujabl KOHCTpyUpOBa-
nust CBT

Coaep:xkanue

1

MoayabHblil npuHIMN KoHcTpyupoBanusa CBT

JlocTonHCcTBa MOTyIBbHOTO NpUHIKIIA KOHCTpyHpoBaHust CBT. CucteMsr 6a30BbIX KOHCTpYKIHi. Oc-
HOBHBIE MIPUHITUITBI TOCTPOEHUS 0a30BBIX KOHCTPYKIUI. ENnHBIN pa3MepHbI MOIyIb. YPOBHH KOH-
CTPYKTUBHBIX MOJEIEN.

DJleKTpUUYecKHe coeuHEeHUs B KOHCTpYKusix IBT

DNeKTpUUecKre COeIMHEHUS B KOHCTPYKIUAX DBM U BIMsiHUE UX KOHCTPYKTUBHO-TEXHOJIOTUYECKOM
peanu3ayy Ha AJIEKTPHYSCKUe XapaKTepucTUKy u3aenuit BT. Diekrpudaeckne XapaKTepuCcTUKH TPOBO-
JIOB U KabeJeid, MpUMeHsIeMBIX B TexHUUeckux cpeactBax DBT. KorrakrHele coennuenus. [Tlapamerpsl
pa3beMHBIX coenuHuTeNnel. [Ipo0iaeMbl, 00yCIIOBICHHBIE TEKTPUISCKAM MOHTAXKOM, H CIIOCOOBI UX
yCTpaHeHHsI.

Koncrpykropckas, TexHoI0rn4eckass H HOpMATHBHO-TeXHHYeCKas JOKYMEHTALUS
OcoOeHHOCTH BBINOJHEHUS] KOHCTPYKTOPCKON JTIoKyMeHTanuu Ha u3nenne DBT. Enunast cucrema koH-
crpykropckoit nokymentaumu (ECKJ). Enunas cuctema texnosmormdeckoil nokymentanuu (ECTH).
Ennnas cucrema nporpammuoil noxymenrarun (ECII). Pacmnpenenenus ECKJ] u ECT/] mo xmaccu-
(hUKAIMOHHBIM rpynnaM. Buibl KOHCTPYKTOPCKOHM M TEXHOIOTHIECKON TOKYMEHTAINH.

Tunosble KoHCTpykuuu moayJeii CBT
KoncTpyknuu Mmoayneil TexHndeckux cpencTB DBM BeICIINX HepapXHUIecKUX YPOBHE.




OcodennocTu kKoHCTpykumii [I9BM

Oco0eHHOCTH KOHCTPYKIHH nepcoranbHbIX OBM. Koprryca, 0610ku nuTaHust, CHCTEMHBIE IDIATHI, TUIATHI
pacIIMpeHus, COSTUHUTENH U NIepeMBIYKHY, HakonuTenu nHdopmaruu. [lepudepuiinsie ycrpoiicta u
COCJIMHUTEIIN BBOIA/BBIBOAA.

KoHcTpynpoBaHus ne4aTHbIX NJIaT

OO1mye NoHATHS, KIIacCU(UKAMOHHbIE TPU3HAKK U OCHOBHBIE KOHCTPYKTHBHO-TEXHOJIOTUYECKHE pa3-
HOBU/IHOCTH NeYaTHBIX uaT. CpaBHUTENbHBIC XapaKTEPUCTUKK BapUAHTOB MHOTOCIOHHBIX ruiar. [la-
paMeTpsl KOHCTPYKIMH M TpeOOBaHMsI, NpEAbsBIsIEMble K II€YaTHBIM IIaTaM. OJIEKTpHYECKHe, KOH-
CTPYKTUBHBIE, TEXHOJIOTUYECKHE, MEXaHUYECKHE U JApPYrHe NapaMeTphl Ne4aTHBIX miaT. TeHaeHuuu
COBEpPIICHCTBOBAHM KOHCTPYKIMH II€YATHBIX IJIAT: YMCEHBIIEHHE Pa3MEpOB IIPOBOAHHKOB, KOHTAKT-
HBIX IUIOMAJOK M OTBepcTHH. IlOBBIIIEHHE IUIOTHOCTH pa3MELIEHHS KOHCTPYKTHBHBIX 3JIEMEHTOB;
YBEIMYCHHE Pa3MEPOB NEYATHBIX IUIAT M Pa3MENICHHE Ha HUX IIO/ABIISIOIETO YHCIIA MEXCOCIHMHCHNH
3JIEMEHTOB.

OobecneyeHue MOMeX0yCTOMYUBOCTH M TEIVIOBBIX Pe:KMMOB B KOHCTpYkuusix CBT

[IpnurHbl BO3HUKHOBEHMA 1ToMeX. CBS3U MEXIY eMEHTaMu B cucteMe. [lomexu npu coeTnHEHNN
3JIEMEHTOB «KOPOTKUMU» U «UIMHHBIMIY CBI3AMU. PacueTr momexoycroitunBocTu. TerioBble BO3aeii-
ctBus Ha KOHCTpyKIK DBT. Mcrounuku u croku Teriorsl. TemmooOMeH u TernoBoit 6ananc. Hepap-
XUSl HArpeThIX 30H. TemioBoi pexxuM u3fenus. Y clIoBUsI HOPMaJbHOTO TEMJIOBOTO PEeKUMa OTAECIBHOTO
anemeHTa. OObEMHAs M MOBEPXHOCTHAS INIOTHOCTH TEILIOBOTO MOT OKa. [TpobieMbl 0TBOIa TEILIOTHI,
MyTH uX pemenus. Buapl temooomena B koHcTpykiusax OBT u ux ocodennoctu. Koadduuumenrs Ten-
JI000MEHa U TEIJIONPOBOJHOCTH. PacueT KonndyecTBa TEIIOTh, OTIABAeMOI0 HarpeThiM TeruioMm. CucTte-
MBI OXJIQXKICHHSI U CTIOCOOBI 00ecIiedeHUs] HOPMAIEHOTO TEIIOBOTO pekuMa KoHCTpyKIu IBT. Brioop
croco0a oxJaXkKaeHus.

12

ABTOMATH3a1Usl IPOEKTUPOBAHUS U TEXHOJIOITH4eCKOil MoAroToBKM npoussoacrea BT

CucTteMbl aBTOMaTU3UpOBaHHOTO npoektupoBanus. Ctpykrypa CAIIP. Bunsr obecnieueHms. KoMrmekcer
texanueckux cpencts CAIIP. Yposau CAIIP. CAIIP pamnosnektpoHHO#t ammapaTypsl. Kimaccudukamms
CAD/CAM - cucrem. CHCTEMBI IPOCKTUPOBAHHUS IEKTPHUUCCKUX CXeM. [1aKkeThl MPUKIAHBIX MPO-
TpaMM JJIsl IPOEKTUPOBAHUS CTPYKTYPHBIX, IIM(POBBIX, AHAJIIOTOBBIX U CMEIIaHHBIX cXeM. CHCTeMBI
MIPOEKTUPOBAHUS MEeYaTHBIX MIaT. CucTeMa CKBO3HOTO MPOEKTUPOBAHMS PAaIHOIEKTPOHHOH anmapary-
pr1. KoMmproTepHBIe uepTeXHO-TpaduIeckue CUCTEMBI IS pa3pabO0TKH KOHCTPYKTOPCKOM U TEXHOJIO-
TMYeCKON TOKyMEHTAIIUHU alapaTHO-IPOTPAMMBIX CHCTEM.

10

JladopaTopHble padoThl

12

4

Pacder mapa3suTHBIX MapaMeTPOB U BOJHOBBIX CONPOTHBICHUHA. OTnpeieneHne yCIOBUIA COrTTacCOBAaHUS
COEMHUTENIFHBIX Ka0esleil M MPOBOJIOB € 3JIEKTPOHHBIMHA KOMIIOHEHTaMH ycTpoicTs OBT




COopKa cHCTEMHOTO OJI0OKa B BHYTPHOIOUHBIH MOHTaX IIDBM, KOHTPOIIh MPABIIIFHOCTH BHITIOTHEHHS
olepanyn

PacueT noMexoycTOHYMBOCTH B KOHCTPYKIUSAX

Pacder TemIoBEIX MPOIIECCOB M HAACKHOCTH KOMIIOHEHTOB TD3a

Pacuer Ha neiicTBue BHOpaIiy 1 yaapa

[(eleel Nl Ny}

HccnenoBanne BIUSHUS TEXHOIOTHUECKOTO pa3dpoca mapaMeTpoB 3IEKTPOHHBIX KOMIIOHEHTOB Ha BbI-
XOJHBIE MMAPAMETPBI U XapaKTEPUCTHKU JICKTPOHHOM CXEMBI.

N INNIN N

Tema 2.3 IlpomsBoacteo CBT

Copep:xanue

1

IIpou3BoacTBeHHBII IpoLece

Turb1, OCHOBHBIE XapaKTePUCTHKH, COCTABHBIC YaCTH MPOU3BOICTBEHHOTO IpoIecca. TeXHOIOTHIECKOe
000pyI0BaHUE, TPHUCIIOCOOJICHHE M OCHAcTKa. Ha3HaueHue, CTPYKTypa M COCTaB KOHCTPYKTOPCKO-
TEeXHOJOruueckux ciyx0. IlokazaTenu TEXHOTOTHYHOCTH KOHCTPYKIIHU.

TexH010rus1 U3rOTOBJEHUSI KOHCTPYKTOPCKMX MOJYJIeil HA OCHOBE NMeYaTHBIX IJIaT
KoHcTpykunoHHbIe MaTepuana, IpUMeHsIeMble JIJIsl U3TOTOBJICHHUS NIEYaTHBIX TuIaT. DOoJIBTUPOBAHHBIE U
HE(POJIBTUPOBAHHBIC CIIOUCTHIC JUITCKTPUKH. TEeXHOIOTHS U3TOTOBICHHUS SMTOKCUIHOTO CTEKIIOTEKCTO-
quta. CriocoOb! (POPMHUPOBAHUS PUCYHKA M CO3IaHUS TOKOIIPOBOIAIICTO MOKPBITHS B MIEYATHBIX IIaTaX.
TumnoBble npolecchl U3rOTOBJICHUS NIEYAaTHBIX IU1aT. BXOJHOM KOHTPOJIb MaTEpHAIIOB, U3TOTOBJICHUE
3aroTOBOK, IIOJrOTOBKA OBEPXHOCTH 3arOTOBOK, OJyUYEHHUE 3AIUTHOTO PUCYHKA, XUMUUECKOE MEHE-
HUE, TaJbBaHWICCKAs METAJUIN3AIU, TPaBICHAE MeId, 00paboTka MOHTaKHBIX OTBEPCTHI, 00paboTKa
3ar0TOBOK IO KOHTYPY, BBIXOAHON KOHTPOJIb IUIaT. THIOBask CTPYKTypa TEXHOJIOTHUYECKOTO IpoLecca
n3rotroiaeHuss TO30B: BXOJHONW KOHTPOJIb 3IEKTPOPATUOITIEMEHTOB U IIEUYATHBIX IUIAT, MOATOTOBKA UX K
MOHTa)Xy, YCTAHOBKa KOMIUICKTYIONINX Ha TUIATy, HAHECCHUS (IIFOca M €ro CYIIKa, aika, O4UCTKa
T330B OT O0CTaTKOB (ITFOCa, KOHTPOJIBHO-PErYIUPOBOUHBIC PaOOTHI, TEXHOJIOTHYECKAsT TPCHHUPOBKA,
MapKHUpPOBKa, TepMETU3allNs U IPUEMOCIATOYHbIE PaOOTHI.

CoOopounble npoueccsl B npousBoacrtse CBT

YcTaHOBKa KOPITYCHBIX HABECHBIX 3JIEMEHTOB Ha IJaThl. I'eomerpudeckas komroHoBka TO30B. Bapu-
AHTBI KOHCTPYKTHBHOTO HCIIOJHEHHUS MOAYJEH Ha OCHOBE MEYATHHIX AT Ha KoprnycHeIX UIMC u MuK-
pocbopkax. TpeboBanus k KOHCTpyKuu TA30B, 00yCIIOBICHHbIE HEOOXOIUMOCTHIO TIOBBIIIIEHHS OBICT-
POJEHCTBHUS BRICOKONPOM3BOAUTEIbHBIX DBM. HoBBIE KOHCTPYKTHBHBIE pELIeHUs, 00ECIIeUHBAIOIIHE
KOMIUTEKCHYIO MUKPOMHWHHATIOPU3AINIO KOHCTPYKIMH. TeXHOIOTHS, MHCTPYMEHTHI M 000pYyAOBaHUE
MOBEPXHOCTHOIO MOHTa)ka. MeXaHH4ecKoe KpenaeHne OTAEIbHbIX AeTallel U U3EeIUi SNeKTPOTEXHU-
KU. DJIEKTPOTEXHUUECKUH MOHTaX 0710K0B. O01ast cOOpka M MOHTaX ammapaTHO-IIPOTPAMMHBIX CH-
creM. TexHosorus xkryToB. COOpKa M MOHTaX HECYILETO OCHOBaHMA. BbIX01HOI KOHTPOIJIE cCOOpaHHOM
anmnapaTHO-IIPOrpaMMHOM cucTteMsl. PerynupoBka annapaTypsl. McnbiTanus.




Hane:xHOCTDb M cpeicTBa ee MOBbILICHUS

OCHOBHBIE TEXHHUECKHE TIOKA3aTENIN KauyecTBa PaJHO3ICKTPOHHON ammapaTypsl. OCHOBHBIE TPUYNHBI
0TKa30B anmapaTypbl. CXeMHO-KOHCTPYKTHUBHbIE ()aKTOPBI HANEKHOCTH. OTKA3bI JJIEMEHTOB 3JIEKTPOH-
HbIX cxeM. Koaddumment Harpysku. Kynsrypa nponssoncTsa. HecoBepIieHCTBO TEXHOIOTHYECKUX
MPOLIECCOB, HAPYILICHHE TEXHOJIOTHYECKOT0 IMKJIA, OIIUOKHU IPH BHIIOJHEHHH COOPOYHBIX M MOHTaX-

HBIX paboT, 3arps3HEHHOCTh PabOYHX MECT, BO3/lyXa, 000pyI0BaHHs U PUCTIOCOOIECHHH, CI1a0bli BXO1- 4
HOM U BBIXOJTHOIM KOHTPOJIb KayecTBa MPOIYKINH, HEAOCTaTOYHAs KBaIH(UKalus paboynx U HHKEHEp-
HO-TEXHUUYECKHX PaOOTHUKOB. CyObEeKTHBHBIE SKCIUTyaTallnOHHbIE (hakTopbl. OObEKTHBHBIE 3KCILTyaTa-
LIMOHHBIE PAaKTOPHI. Y apHO-BHOpAIIMOHHBIE HArpy3ku. KimMaTndeckue Bo3neiicTBust. bruonrnyeckue
¢axropsl. Kocmudeckue ¢pakTopsl.

5 | ABromaru3anus npousBoacrea CBT
Cucrema aBToMaTH3upoBaHHOTO TpoekTrpoBaHus (CAIIP). ABTOMaTH3MpOBaHHAS ITOATOTOBKA MTPOU3-
BozactBa (ACTIIT). 'nbkoe aBTOMaTH3NPOBAHHOE MIPOM3BOJICTBO. | MOKME POU3BOACTBEHHBIE CHCTEMEI
(I'TIC). ABTOMaTH3MpOBaHHAS cHcTeMa HHKeHepHoro obecriedenns (ACHO). KomnproTepHoe HHTETpH- 4
poBaHHOE TTPon3BOACTBO. [IpombIinieHHbie padoTel. Kondurypamun podoros. [Ipumenenue podboTos B
MPOU3BOJICTBE, OOCITY>KUBAHUH U B aBTOMATH3UPOBAaHHOM KOHTpoJje. CocTaB MPOMBIIIEHHOTO podoTa.
I'mbxue mpomsBoacTBeHHBIE cucTeMbl. CriocoObI taHupoBanus npom3BoacTea. Texuonorus ['TIC. Co-
cras ['TIC.

JlaGopaTopHble padoThl 18
10 | Pacyer TeXHOJOTHYHOCTH KOHCTPYKIHH 2
11 | PacyeTr TEeXHOJIOTHYHOCTH KOHCTPYKIIMH C HOMOIIBIO POIrPaMMHOT0 00ecreueHus! 2
12 | Pacuer 3J€MEHTOB MPOBOISIIEIO PUCYHKA 2
13 | Pacuer 371eMEHTOB POBOISIIEIO PUCYHKA 2
14 | Pacyer HaJIe)KHOCTH U3JIENHSI C TOMOIIHIO MPOTPAMMHOTO 00ECTICUSHHSI 2
15 | IIpoexTHpoBaHHE THIOBOTO JIEMEHTA 3aMEHBI B CHCTEME TPOEKTHPOBAHUS ITEYATHBIX IJIAT 2
16 | IIpoekTHpoBaHHE THUIIOBOTO MIEMEHTA 3aMEHbl B CUCTEME POSKTUPOBaHHSI IIEYaTHBIX IIaT 2
17 | U3yuenne cucteMbl KOHCTPYKTOPCKOTO MPOSKTHPOBAHUS 2
18 | M3yueHue cucTeMbl KOHCTPYKTOPCKOTO IIPOEKTHPOBAHUS 2

Tema 2.4 Ixenayaranusa CBT Copep:xanue 10

YcraHoBKa, KOHPUIYPHPOBaHUE U MOJEPHU3ALMA

1 | AnmapaTHo-porpaMMHO# cucteMsl Ha 6aze [IDBM. Kondurypuposanue anmnapaTHO-IpOrpaMMHOM 2
CHCTEeMBl. MoiepHH3aLUs U ONITUMH3AIHS CUCTEMBI.
TexHnuyeckoe 00cay:;KUBaHUE, KOHTPOJIb U AnarHocTuka CBT

2 IMpodmnaktuueckoe obcmyxnBanue. Odcy)knBaHHEe MOHHTOPOB, HAKOMTUTENEH HHpOPMAaNnH, 2
YCTPONCTB BBOAA/BBIBOIa HH(popMarmy. KanennapHoe miaHnpoBaHue IPOPHUIAKTHIECKOTO TEXHIY e-
CKOT'0 00CITy)KUBaHUSL.

3 Bunel HencnipasHocrteii CBT n cnoco0bI X ycTpaHeHHs 2
Bba3oBble MeTobI ycTpaHeHus: HeucnpaBHocTel. CUMNOTOMBI U BhISIBIICHUs HeucnpaBHocTel BT

JlaGopaTopHbie paGoThI 4
19 | Cbopxka n KOHQUTYpaIys annapaTHO-IPOrpaMMbIX CHCTEM 2
20 | Cbopka 1 KOH(Urypanust aNnapaTHO-IPOrPAMMBIX CHCTEM 2




KypcoBoe npoexTupoBanue

1.Pa3pabotka mnatel conpspkenus [I9BM ¢ narunkamu (1oj10KeHus, CKOPOCTH, TEMIEPATYPbl, TaBJICHUS, BIaKHOCTH, OXPaHHOH CUTHAITM3aLNH,
OCBEIICHHOCTH U T.T]I.)

2. Paspabortka miatsl conpspkenus [I9BM ¢ mukponpuBogaMu

3. Paspabortka miatsl conpspkenus [I9BM ¢ m3mMepuTensHBIME IPHOOpaMu

4. Pa3paboTka N3MEepUTEIHHBIX IUIAT

5 Pazpabotka mmaTsl conpsbxerns IIDBM ¢ 6pITOBEIME TIpHOOpaMu

30

CamocrosiTeIbHasi padoTa Mpu u3ydeHun pasgena IIM
Cucrtemarnueckas mpopaboTka KOHCIIEKTOB 3aHATHI, y4eOHOH 1 CTIeIIHaTbHON TEXHHYECKON JINTepaTyphl (110 BomlpocaM K maparpadam, riaBam
yueOHBIX TOCOOUH, COCTABIEHHBIM IPETIOIaBATENIEM).
[oaroroBka k 1abopaTopHBIM pabOTaM C UCIIOIH30BAaHUEM METOAMYECKHX PEKOMEHAAIMI TperoiaBarelis, opopMiIeHHe JJabopaTopHBIX padoT, OT-
YeTOB M MOATOTOBKA K MX 3aIlIUTE.
BeinosiHeHHs pacyeToB 1Mo KypCcOBOMY IPOEKTHPOBAHHMIO, BBIOIHEHUS rpagiuecKoi 4acTu, 0pOpMIIEHHE TOSICHUTEIBHON 3alUCKH KYPCOBOTO
IIPOEKTA.
TemaTuKa BHeayIMTOPHOH CaAMOCTOATEIbHONH PadoThI:

1. CocraBneHue IIaH - KOHCIICKTOB 110 TEMaM IPEoAaBaTeNs

2. CocraBlCHHE TECTOB

3. Hanwmcanue pedeparor

76

Y4yeOHasi IpaKTHKA

108

IIpousBoacTBeHHAS] NPAKTHKA (10 NPO(UII0 ClleHAJIbLHOCTH)

Buasl pador
1. Pabota c HOpMaTHBHOW M TEXHHYCCKOH TOKYMEHTAIIUCH
2. Ilpunumath y4acTue B CO3aHUH, UCTIBITAHUN M OKCILTyaTallu MUGPOBBIX YCTPOUCTB.
3. MoHTax, 3aMeHa y3J10B HU(PPOBBIX YCTPOMICTB.

OdopmiieHne TEXHOJIOTHIECKOM JJOKYMEHTAITNH.

90

Bcero

654

Jln1st XapaKTepUCTHKN YPOBHSI OCBOEHHS Y4€OHOT0 MaTepHraiia NCTIOIb3YIOTCS ClIeyIoNe 0003HaYCHUS:

1 - o3HaKOMUTENbHBIN (y3HABAaHNE paHee N3yUEHHBIX 00BEKTOB, CBOMCTB);

2 - PenpOLyKTUBHBIH (BBIMOJIHEHNE JEATEILHOCTH 110 00pa3ily, HHCTPYKIMH WIIH MOJ] PYKOBOJICTBOM);

3 — NPOJYKTUBHBIN (IUTAHUPOBAHNE W CAMOCTOSTEIBHOE BBHITIOIHEHNE JIEITEIILHOCTH, PEeLIeHNe IPOOJIEMHBIX 3a71a4)




4. YCJIOBUS PEAJIMZALIUU TPO®ECCUOHAJIBHOI'O MOAYJIA
4.1. TpeGoBaHuA K MAaTePUAJIbHO-TEXHHYECKOMY 00ecrne4yeHn 0
Peanuzamus mporpaMMbl MOIYIIS MpeanonaraeT Hanuaue yaeOHnou Jlaboparopuu mmudpoBoit

cxeMmoTexHukH, KaOuHeTa npoekTupoBaHus HUPPOBBIX YCTPONUCTB.
O0opynoBanue nadoparopuu U kabuHera:
— KOMITBIOTEPHBINA CTOJ, IPOSKTOP VI MPENnoJaBaTels;
— KOMIIBIOTEPHBIE CTOJIBI 1711 00y4YaroUIXCs;
— KOMIUIEKT OJIAaHKOB T€XHOJIOTHYECKON JOKYMEHTAIIHH;
— KOMIUIEKT y4eOHO-METOIMYECKOM TOKYMEHTALIH.
OO6opynoBanune pa6ounx Mect J1a00paTOpPUM:
— nporpamma «Kommnac- 3Dy,
— HOCUTENIH UH(OPMALINK;
— KOMIUJIEKT IIJTaKaToB;
— KOMIUIEKT Y4eOHO-METOINIECKOM TOKYMEHTAIINH.
Kosuteknus ungpoBbix 00pa3oBaTe/IbHbIX PeCypCoOB:
— 3JIEKTPOHHBIE YUEOHUKU;
— DJICKTPOHHBIE IIJIaKaTHhI,
— 3JICKTPOHHBIE BUJIEOMATEPHAIIBI.
Texnuveckue cpeacTBa 00y4eHus :
— 000pyI0BaHUE DIEKTPOIUTAHUS;
— KOMMYTUpYEMO€e 000py/10BaHHUE;
— MYJIbTUMEIUIHOE 000PYyI0BaHNUE;
— UCTOYHUKH OecriepeOoitHOro nuTaHus;
— BHEIIHME HAaKOMUTeNU NHHOpMAIUY;
— MOOMJTbHBIE YCTPOWCTBA JUTSl XpaHEHHsI HH(POPMAIINH;
— JIOKaJIbHAs CETh;
— MOAKIJIIOYEHHE K TI1o0abHOM ceTn VIHTepHeT.
Peanu3arust mporpamMmbl MOJyIIsl TIpeoaraeT o0s3aTeNbHYI0 YIeOHYIO0 TPAKTHKY, KOTO-
PYIO PEKOMEHAYETCS TMPOBOIMTH paccpenoTodeHo. [Ipon3BOACTBEHHYIO MPAKTHKY PEKOMEHIYETCS

MPOBOJIUTH 110 OKOHYAHHUH BCETO Kypca MOIYIIS.



4.2. UadopmannonHoe odecnevyeHre 00y4eHust
Ilepeyenb pekoMeHyeMOil OCHOBHOW M TONOJHUTEJIbHOM JIUTEPATYPbI, HHTEPHET - pecypcoB,
HEe00XO0AUMBIX /I OCBOCHHS NMPO(ecCHOHATBHOI0 MOAYJIS
OcHoBHasi iuTEpaTypa:
1. BoromomnoB C.A. OCHOBBI 3JIEKTPOHUKH U ITUPPOBON CXEMOTEXHUKHU: yIeOHUK. M.: «AKa-
memus», 2014. 208c.
2. KaranoB B.U. Ilpukiannas snexkTpoHuka: yaeOHUK. M.: «Akamgemusi», 2015. 240c.
3. Kuctpun A.B. IlpoektupoBanue HU(PPOBBIX yCTpOHUCTB: yueOHuk. M.: Axaxemus, 2016.
288c.
Jlono/IHUTeIbHAS JINTEpPaTypa:
1. Cunopos B./[. AnmapaTtHoe ob6ecnieuernre IBM: yueOHUK 711 HA4aJIbHOTO MPOQeCccuo-
HaBHOTO 00Opa3oBanus. M.: «Akanemus», 2014. 336¢. (Joctymro B OBC «BOOK.ruy)
2. Tlerpos B.II. BemmonmHeHne MOHTaxa U COOPKU CpeIHEN CIIOKHOCTH U CIIOXKHBIX Y3JIOB,
0JI0KOB, MPUOOPOB PAAMOIIEKTPOHHOMN anmnapaTypsl, anapaTypsl IPOBOJHOM CBSI3H, dJe-
MEHTOB Y3JI0B UMITYJIbCHOM M BBIYUCIUTENbHON TeXHUKU: [IpakTukym: yaeOnuk. Mockaa:

«Axkagemusi», 2015. 176 c. (Jocrymro B DBC «BOOK.ruy)

4.3. O0mue TpeOOBaAHNUS K OPraHU3AIUN 00Pa30BATEIbHOIO NpoIecca

OcBoenue [IM «lIpoexkTupoBanue LU(GPOBBIX YCTPOMCTB» NMPOU3BOJUTCS B COOTBETCTBUHU C
yYTBEp)KJIeHHBIM yueOHOM TutaHoM 1o crnennanbHocTH 09.02.01 - KommnbroTepHbIE CHCTEMBI U KOM-
TUTEKCHI M KaJIeHJAPHBIM TPapUKOM.

VYcnoBust MpOBEACHUS 3aHATHIA:

ITpu opranu3zanuy y4eOHbIX 3aHATUN B IEAX peain3allii KOMIIETEHTHOCTHOTO MOJX0/1a JOJIXK-
HBI IPUMEHATHCS aKTUBHBIE W WHTEPAKTHBHBIE (POPMBI U METOBI OOyUEHUS (JIeIOBBIE U POJIEBHIE UT-
pBI, pa3dopa KOHKPETHBIX CHTYallud | T.II.), MApTHEPCKHE B3aWMOOTHOIICHHUS TpernoaaBareis ¢ o0y-
YAOIUMHKCS, 00yJaroUIMXCs MEXIy cO00H; MCIONb30BaHUE CPEACTB JUIsl MOBBIIIEHUS! MOTHUBALIUHM K

00y4YeHHI0.



AKTHBHbIE 1 HHTEPAKTHBHbIE (GOPMbI POBEACHUA 3AHATHI

o MJIK 01.01 «IIndpoBasi cxeMOTEXHHKA»

Tembl 3angaTHIH

@®opMbI IPOBEACHUSA 3AHATHI

Tema 1.1. OCHOBBI JIOTHYECKOTO POEKTUPOBAHUS

MeTOoJ1 pabOThI B MaJIbIX Ipynnax

Tema 1.2. DnemenTHaAs 0a3a CXEMOTEXHUKHU

TepMI/IHOJ'IOFI/ILIeCKI/Iﬁ JUKTAHT, pa60Ta C 10-

KyMCHTaMHU

Tewma 1.3. IIpoekTupoBaHre KOMOMHAITMOHHBIX
CXeM

MYJIbTHUMCANA-TIPC3CHTAINN, KOMIIBIOTCPHOC
MOACIIMPOBAHUE U HpaKTI/I‘leCKI/Iﬁ aHaJIu3 pe-

3YJIbTATOB

Tewma 1.4. IlpoekTupoBaHue MOCIEAOBATEIbHBIX

(YHKIIMOHAIbHBIX Y3JI0B

MyJIbTUMEANA-TIPE3CHTAUU, KOMIIBIOTEPHOE
MOJECJIIMPOBAHNE U ITPAKTUYECKUM aHAIIA3 pe-

3YyJIbTATOB

Tema 1.5 Cxemorexnuka 3V, npeobpazoBareneit
AHAJIOTOBBIX U NU(PPOBBIX CUTHAJIIOB, MPOTPAMMH-

PYEMBIX JIOTHYCCKHUX MUKPOCXEM

MYJIbTHMECANA-TIPEC3CHTAIN

AKTHBHbDBIE H HHTCPAKTUBHBLIC (l)OprI IMPOBEACHUSA 3aHATHIA

ITo M/IK 01.02 «IIpoekTHpoBanue uu(poOBbIX YCTPOICTB)

Tembl 3aHATHI

®opMbl IPOBeAeHUs 3aHATHI

Tema 2.1. Tunsl KOHCTPYKTOPCKOM JTOKYMEHTALIMH

Memoo PKMYI1
Knacrep
PaGora B ManbIx rpynmnax

Tema 2.2 Bunsl konctpyupoBanus CBT

Memoo PKMYI1

Pabora B ManbIx rpynmnax
3ursar

Ky6uxk

boproBoii xxypHai
Hucepr

Tema 2.3 IIpoussoacrso CBT

Memoo PKMYI1
BoproBoii xxypHan
PaboTa B MasbIx rpymnmnax
Ky6uxk

HNucepr

PaGouas Terpaap

3ursar

KJIacTep

Tewma 2.4 Okcnuryaranus CBT

Memoo PKMYII
PaGota B ManbIx rpynnax

[Tpon3BOICTBEHHAsI MTPAKTHUKA MMPOBOAUTCS B OPTaHU3ALMAX U MPOQPHIBHBIX MPEANPHUITUAK, 10

pe3yabTataM KOTOpOW, 00ydaroIuecsl MpeJoCTaBIsIIOT OTYET, MPOM3BOJICTBEHHYIO XapaKTEPHCTHUKY.



ATTecTanus Mo UuTOoraM HpPOU3BOJCTBEHHON MPAKTHKU MPOBOAUTCS C YYETOM PE3yJIbTaToB, MOJATBEP-
JICHHBIX JOKYMEHTaMHU COOTBETCTBYIOLIUX OpraHU3aIuil.

JIMCUMIUTUHBL U MOJTYJTH, PEIIECTBYIOIINE OCBOCHHIO TaHHOTO MOIYJIS:

HNHocTpaHHbIi A3BIK;

WNuxenepHas rpaduka;

OCHOBBI 2JIEKTPOTEXHHUKHU;

[Ipuknannas 3JIeKTPOHUKA;

DNEKTPOTEXHUUECKHUE U3MEPEHMUS],;

WudopmanroHHble TEXHOJIOTHH;

Mertpounorusi, cTanaapTH3anus, cepTuduKanus;

OHepaHI/IOHHBIe CHUCTEMBI U CPEIEI,

© © N o gk~ wDh -

JluckperHas MaTeMaTHKa
10. OCHOBBI ANTOPUTMU3ALNHI B TPOrPAMMHUPOBAHUS;

11. Be3omacHOCTb KHU3HCOACATCIIBHOCTH.

4.4. KanpoBoe o0ecnieueHne 00pa3oBaTeIbHOIO Npouecca

TpeboBanus K KBATM(UKAINH TIEJarOTMYECKUX KaapoB, 00ECIIEUNBAIONINX 00yIeHUE TI0 MEXK-
IMCHUITMHAPHOMY KypCy (KypcaMm) U PyKOBOJCTBO NPAKTHKON: HAJTMYHE BHICIIEIO WHKEHEPHOTO MIIH
BBICIIETO MeAarornyeckoro 00pa3oBaHus, COOTBETCTBYIOIIETO IPOQHIIIO.

[lenarornyeckuii cocTaB: AUTUIOMHUPOBAHHBIE CHEIIMATHMCTBI — MPETOAaBaATENIN MEXIUCITUTLIN-
HapHBIX KyPCOB.

Macrepa: HaiaMuue BBICHIETO NMPO(ECCHOHAIBHOIO 00pa30BaHMs, COOTBETCTBYIOIIETO Mpodu-
JIF0 TIPETNO0JIaBaeMOr0 MOJYJIsl, ¢ 00s3aTeIbHBIM MPOXOKICHUEM CTaXXHPOBOK HE PEXe OJTHOrO pa3a B 3
rofia, OMBIT JIEATEIFHOCTH B OPTaHU3AIMAX, COOTBETCTBYIOIIEH MpodeccnoHanbHON chephl, SBIseTCs
oOsi3aTenbHBIM. K mearornaeckoil 1esTeTbHOCTH MOTYT MPHUBIIEKATHCS BEAYIIHE CHEIHATHCTBI IPO-

(WIBHBIX OpraHu3anui.



5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA TPO®ECCHOHAJIBHOI'O
MOJYJIS (BUJIA TPOPECCUOHAJIBHOMU JTEATEJIBHOCTH)

KOHTpOJ'IB M OLICHKA pE3YyJIbTAaTOB OCBOCHHA JUCHUIIIMHBI OCYIICCTBIIACTCA IIPCIIOAaBaTCIICM

B IIpOIECCE MTPOBEACHUS MPAKTUYECKHUX 3aHATHH, yueOHOHN MPaKTUKH, a TAK)KE IPU BBIOIHEHUS, 00y-

YaroIMUMUCA HHAUBHUYaJIbHBIX SaI[aHI/If/'I.

OcHOBHbIE NMOKA3aTeJIN OlIEeHKH Pe3yJib-

@®opMbI U METOAbI KOH-

U (POBBIX YCTPOKICTB

Pe3syabTaTsl
TaTa TPOJIsi U OIlEeHKH
IK1.1 BBIONHATE | — AEMOHCTpaIvs HABBIKOB aHAIN3a U JlaboparopHnas paboTa, Te-
TpeGOBaHI/IH TEXHUYC- | CHHTC3a KOM6I/IHaI_II/IOHHLIX CXEM, CTUpPOBAaHUC,
CKOTO 3aJaHus Ha
MIPOCKTHPOBAHNE

Breimonnenue WHAUBUYaAJIb-
HOIo 3agaHuAd

I1K1.2 Pa3pabarbiBaTh

U POBBIX
YCTPOMCTB Ha OCHOBE

CXEMBI
HUHTCTpaJIbHBIX CXEM
pa3HOM CTENEHU WH-
Terpauuu

— OIIPENIETICHUE NIEPEUHSI KOHCTPYKTOPCKON
JOKYMEHTALMH, UCII0JIb3YEMOM IIPH IIPO-
€KTUPOBAHUY,

— MMPOEKTUPOBAHKE UPPOBBIX YCTPOUCTB;
— BBIIIOJIHEHHE ITPABUII DKCILTyaTalluu
U(POBBIX YCTPOUCTB, 0OECHICUEHHS UX
IIOMEXO0YCTOMUMBOCTH U TEIUIOBBIX PEIKHU-
MOB, 3aIlUTHI OT MEXaHUYECKUX BO3JEH-
CTBUU U arpeCCUBHOU Cpelbl;

JlaGopaTopHasi 1 CaMOCTOsI-
TelbHa paboTa, TECTUPOBA-
HHE,

IIK 1.3 Hcnons30BaTh
cpeacrtBa M METOJBI
aBTOMaTI/ISI/IpOBaHHO-
ro  NPOEKTHPOBAHUS
npu paspabotke 1ud-
POBBIX YCTPOMCTB

— pa3paboTKa KOMILJIEKTa KOHCTPYKTOP-
CKO AOKYMCHTAIMK C UCIIOJIb30BAHUEM
CAIIP;

— JIEMOHCTpAIHs HABBIKOB ITPOEKTUPOBA-
HUS IU(POBBIX YCTPOICTB HA OCHOBE Ma-
KETOB NMPHUKJIAIHBIX IPOTPAMM;

— JIEMOHCTpAIHs HABBIKOB ITPOEKTUPOBA-
HUS TOMOJIOIMU NeYaTHbIX IUIAT, KOH-
CTPYKTHUBHO-TEXHOJIOTUYECKUX MOJYJIEH
IIEPBOTO YPOBHS C MPUMEHEHUEM ITAKETOB
NIPUKIaAHBIX IPOIPAMM;

JlaGopartopHnas pabota

Brinonnenue WHIAWBUYAJIb-
HOI'O 3agaHus

IK
W3MEpPEHHs IapaMeT-
POB  NIPOEKTUPYEMBIX
YCTPOMCTB M ompene-

1.4 TIIpoBoauth

JIATDH IMoKa3aTeiin

HaaACKHOCTH.

— ONIpEENIEHUE TOKa3aTellel HaJAeKHOCTU
u onicHkH kadectBa CBT;

— OIIpeleNICHHE OLEHKM KayecTtBa U
HAJEKHOCTH NIU(PPOBBIX YCTPOHCTB;

— MPOBEICHUE OLEHKN KAa4eCTBA M HAJICK-
HOCTH ITU(POBBIX YCTPOKHCTB;

JlaGopaTtopHass pabota, Te-

CTUpPOBAaHUC,




IIK 1.5 BeimmomsaaTs
TpeOoBaHUsI HOpMa- —
THBHO — TEXHHUYCSCKOU
JIOKYMEHTAITUN

JAEMOHCTpalrsA HABBIKOB IIPUMCHCHUA
HOpM&THBHO-TGXHH‘ICCKOﬁ JOKYMCHTAIIUU.

JlaGopaTopHast 1 camoCTOsI-
TenpHa paboTa, TECTUPOBA-
HHE, YCTHBINA OMPOC
Brimonnenue uHIuBUya b-
HOTO 33/IaHUS

KoMiuiekcHbIN DK3aM€EH I10
MOYJTIO

Ilo oxoHuanumn JaHHOI'O MOAYJIAA ITPOBOAUTCA 3K3aMCH KBaJIH(l)HKaHHOHHBIfI.

CDOpMLI U METOJbI KOHTPOJIA U OLCHKU PE3YJIbTATOB 06yquH$[ AOJIKHBI IO3BOJIATH IIPOBEPATH

y 06y11a101111/1xc;1 HE TOJIBKO C(i)OpMI/IpOBaHHOCTL HpO(i)CCCI/IOHaJ'IBHbIX KOMHCTGHHHﬁ, HO W PAa3BUTHUC

O0IIMX KOMIETECHIIUI U 00ECTIeYMBAIOIINX X YMEHUH.

Pe3yabTaTsl (0CBOCHHBIE 001IME
KOMIIETEHIIHH)

OcCHOBHbBIE MOKA3aTeJIH OMEHKH
pe3yJbTara

DopMbI U METOABI
KOHTPOJISI M OLEHKHU

OK1 [loHnMarth CymHoCTh U COLU-
QITBHYIO 3HAYUMOCTb CBOCH Oymymiei
npodeccuu, MposIBISITh K HEH yCTOM-
YUBBI HHTEPEC

— JIEMOHCTpalus UHTepeca K 0y-
nyiieit mpogeccun

OK2 Opranu3oBbIBaTh COOCTBEHHYIO
JeSITeNIbHOCTD, ONIPEENISITh METO/IbI U
CHOCOOBI BBITOJIHEHUS TPOodheccHo-
HaJIbHBIX 3a/1a4, OLIEHUBATh UX 3(-
(EeKTUBHOCTH U Ka4E€CTBO

— BBIOODP U IPUMEHEHHE METOJI0B U
croco0oB perieHus npogeccuo-
HaJIbHBIX 3a/1a4;

— orieHKa (P PEKTUBHOCTHU U Kaue-
CTBa BBINOJIHEHUS;

OK3 Pemiate nmpobieMsbl, O1leHUBATh
PHUCKHU U IPUHUMATh PEIICHUS
B HECTAHJIAPTHBIX CUTYAIIHSIX

— 0€301MO0YHOCTD PEIIECHUS
CTaHJAPTHBIX U HECTAHAAPTHBIX
po)eCCHOHANIBHBIX 3a]1a4;

OK4 OcymiecTBAsT NOUCK, aHATU3 U
OIIEHKY MH(pOpMAIH, HEOOX0TUMOM
JUTSI TIOCTAHOBKH U pellieHus mpodec-
CHOHAJIbHBIX 3aj1a4, IpodeCcCHOHATb-
HOTO ¥ JINYHOCTHOT'O Pa3BUTHUS

— OBICTPBII U TOUHBIN MMOUCK He-
00xoauMoil nH(popMaImy;

OKS5 Hcnonbs3oBaTh MHPOPMAIIMOHHO-
KOMMYHHKAIIUOHHbIE TEXHOJIOTUH [
COBEpPILIEHCTBOBAHUS NMPO(HecCcHo-
HaJIbHOM JESTEIbHOCTU

— pellieHre HETHITOBBIX Tpodeccu-
OHAJIBHBIX 33124 C UCIOJIb30BaHH-
eM pa3IMYHbIX UCTOYHUKOB HH-
dopmanuu;

OK6 PaboTaTh B KOJUIGKTHBE U KO-
MaHie, 00ecreynBaTh ee CIUIoYeHHeE,
3¢ PeKTUBHO 00IIATHCS C KOJIJIETraMH,
PYKOBOJICTBOM, IOTPEOUTETIIMU

— cobmoieHrne Mep KoH(puIeHIu-
AIbHOCTH U UH()OPMALIMOHHON
0€30IMaCHOCTH;

— HMCIIOJIb30BaHHUE IPUEMOB KOP-
PEKTHOTO MEXJIMYHOCTHOT'O 00-
HICHUS;

OK7 CraBuTh 11€711, MOTHUBHPOBATh
NeSITeIbHOCTh TOIYMHEHHBIX, OpPIaHuU-
30BBIBaTh U KOHTPOJIUPOBATh UX pa-
00Ty C MPUHATHEM Ha CeOsl OTBET-

— IIPOU3BOAUTH KOHTPOJIb Kaye-
CTBa BBITIOJIHEHHOU Pa0OTHI U
HCECTU OTBCTCTBCHHOCTH B paMKax
PO eCCHOHAITBPHONW KOMITETCHT-

WNutepnperanus pe-
3yJbTaTOB HaOIIO/1E-
HUI 3a JeATEIIbHO-
CTBIO 00y4aromerocs
B IIPOLIECCE OCBOEHUS
o0pa3oBaTenbHOI
MPOrPaMMBbI




HUS 3aaHUN

CTBCHHOCTH 34 PE3YJIbTAT BBIIIOJIHC-

HOCTH;

OKS8 CaMocTOsATENBHO ONPEAEIATh

3a1a41 Ipo(ecCHOHATBHOTO U JINY-
HOCTHOTO Pa3BHUTHUs, 3aHUMAThCS Ca-
M0OOOpa30BaHUEM, OCO3HAHHO IIJIaHU-
pOBAaTh MOBBINICHHE KBATH(PHUKAIINN

— OpraHM3alMsl CaMOCTOSTEIBHBIX
3aHATHH P U3yYEHUH MTpodeccu-
OHAJIbHBIX 3HAHUI U OTEYECTBEH-
HOTO U 3apy0eKHOTO OTIBITA;

OK9 OpueHTupoBaThCs B YCIOBUSIX
4acTON CMEHBI TEXHOJIOTHIA B mTpodec-
CHOHAJIbHOU JI€ATEIbHOCTH

HOH JIeSITEILHOCTH;

— aHaJIU3 ¥ UCII0JIb30BAHUE HHHO-
Baluii B 001acTu mpodeccuoHamb-

Onucanue MKAaJ OLlCHUBAaHUA

HNuaukaTopsl HEYy/J10BJIETBOPH-
YAOBJIETBOPHTEIbHO XOpo1Io OTJIMYHO
KOMIIETCHIMH | TeJIbHO
N YpoBeHb 3HaHUM B | YPOBEHb 3HAHUMI
YpoBeHb  3HaHUU
MuHuManeHO  J01y- | oOBeMe, COOTBET- | B 00bEME, COOT-
Moanota 3ma- | o ovc  MAHIMAIPT o Vbt ypoBens 3Ha- | oTs IOIIEM IIpOrpam- | BETCTBYIOIIEM
- HBIX TpeOOBaHMI. . P y porp o
HUH Hud. JlonmyimeHo MHO- | Meé noarotoBku. Jlo- | mporpamMmme moju-

Nmenu mecto rpy-

ro HErpyOBIX OMIMOKHU. | MYIIEHO  HECKOJIBKO | TOTOBKH, oe3
Obie OIIMOKHU.
HETrpyOBbIX OMUOOK OIINOOK.
IIponemoHcTpuH-
[IponeMoHcTprpoBa- OBaHbl BCE OC-
[IponemoHcTpupoOBa- P pHp p
[Ipn pelieHnu Hbl BCE€ OCHOBHBIC | HOBHbIE YMEHUS,
Hbl OCHOBHBIE YyMe-
CTaHIAPTHBIX  3a- yMeHHs. PelieHsl Bce | pelieHbl BCE OC-
Hud. Pemiensl Tumo-
Jlay HE MPOJAEMOH- OCHOBHBIE 33J]aud C | HOBHbIE 33Jlayu C
Hanuumue yme- BBIE 3a/a4M C HETPY-
N CTpUPOBaHbl  OC- HErpyObIMH OIIUOKA- | OTJACIBHBIMU  He-

HHH

HOBHBIC YMCHHUSI.
Nmenn mecto rpy-
Obl€e OIINOKH.

OBIMU OIIINOKaMHU.
BremonHeHsl Bce 3a-
aHusg, HO HE B IIOJ-
HOM oOBEME.

MH. BpImonaHeHnsl Bce
3a7aHusg, B IIOJHOM
00beMe, HO HEKOTO-
phbI€ C HEI0UETaMH.

CYIIECTBEHHBIMU
HEOO04YC€TaMU, BBI-
IIOJIHEHBI BCE 3a-
JaHUus1T B IIOJTHOM
oOBeMeE.

Komnerenius B
IIOJTHOM Mepe He

CdopmMupoBaHHOCTH
KOMIIETEHIIMA  COOT-
BETCTBYET MUHH-

CdopmMupoBaHHOCTH
KOMIIETEHIIMH B IIe-
JOM  COOTBETCTBYET
TpeOOBaHUSAM, HO €CTh

Cdopmuposan-
HOCTh KOMIICTCH-
MM  TOJHOCTBIO

MaJIbHBIM TpeOOBaHU- COOTBETCTBYET
chopmupoBaHna. HEJI0YETHI. Nwmero-
aM. MmMerommxcs 3Ha- . TpeOOBaHUSAM.
Hmeromuxcs 3Ha- . . IIUXCSl 3HaHUH, yMme-
. . | HWii, yMEHHH, HaBBI- . Nmerommxcst
Xapakrtepu- HUH, YMEHU, HUI, HaBBIKOB M MO- . o
KOB B IIEJIOM JIOCTa- 3HaHUH, yMeHUil,
cTuka  cgop- | HABBIKOB HEJOCTa- TUBAIMM B 1LIE€JIOM JI0-
TOYHO JUISI PEIICHUS HaBBIKOB M MOTH-
MHPOBAHHOCTH | TOYHO JJs pelle- CTaTOYHO MJIs pelue- .
NpaKkTU4YecKux  (Ipo- BallMM B TIIOJIHOM
KOMIIETEHIIHN | HUSI TPAaKTUYECKUX HUS ~ TPAKTUYECKUX
(dbeccuoHaNBHBIX) 3a- Mepe J0CTaTOYHO
(mpodeccronanb- (mpodeccroHaNbHbBIX )
nad, HO Tpelyercs ISt pereHus
HBIX) 3amad. Tpe- 3aja4, HO TpedyeTcs
JOTIOTHUTEIIbHAS CIIO)KHBIX  TIpaK-
OyeTcss TIOBTOPHOE JIOTIOJTHUTEITbHAS
npakThka 1o Ooib- THYecKux  (Ipo-
oOyueHue NPaKTUKa 1O HEKOTO-
IIMHCTBY  NpaKTH4Ye- (deccroHaNbHbBIX )
peIM TIpodeccruoHab-
CKHUX 3aJ1ad. 3ajad.
HBIM 3aj[ayaM.
YpoBeHnb
copmMupOBaH- . . .
(bopmup Husknit Hwxe cpennero Cpennuii Bricoknii

HOCTH KOMIIe-
TeHINH
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