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1. ITACIIOPT INTPOI'PAMMBI
IMPO®ECCHUOHAJIBHOI'O MOAYJIA
IIpoexTupoBanue U poBLIX yCTPOHCTB

1.1. Ob61acTh NpuMeHeHUsI MPOrPAMMbI

[Iporpamma npodeccoHaNTBbHOTO MOAYJS — SIBJISETCS YaCThIO MPOTrPaMMBbl TOATOTOBKHU CIIe-
UanucToB cpeaHero 3BeHa no crnenranbHocT 09.02.01 KomnbioTepHbie CUCTEMBI U KOMILIEKCHI (Oa-
30BOI1) B 4YacTH OCBOEHHUS OCHOBHOIO BHJA NpodecCHOHaNbHON nesTenbHOCTU: [lpoexkTupoBanue
U (POBBIX YCTPOMCTB M COOTBETCTBYIOIMX MPO(PECCHOHATBHBIX KOMIETEHIIUH:

[IK1.1. BeimonHsTh TpeOOBaHUS TEXHMYECKOTO 3aJaHUs Ha IPOEKTUPOBAHHE LH(PPOBBIX
YCTPOMCTB

[1K1.2. Pa3pabaTeiBaTh cXeMbl IH(PPOBBIX YCTPOHCTB HAa OCHOBE WHTETPATBHBIX CXEM Pa3HOU
CTENIEHU UHTErpanun

[1K1.3. Hcnonb3oBaTh CpeACcTBa M METOJBI aBTOMATH3UPOBAHHOTO MPOCKTHPOBAHUS TPHU
paspaboTke 1U(POBBIX YCTPOICTB.

[1K1.4. [TpoBOAUTH U3MEPEHHUS MAPAMETPOB MPOSKTHUPYEMBIX YCTPOUCTB U ONPEACIIATH TTOKa-
3aTeNy HaJIe)KHOCTH.

[1K1.5. BeimonusaTh TpeOOBaHUS HOPMATHBHO — TEXHHUYECKOH JTOKYMEHTAIIUH

1.2. Hean u 3a1a4u npod)eCcCHOHATBHOTO MO/YJIsl — TPeOOBaHUA K pe3yJibTaTaM 0CBO-

eHus1 npod eccCHOHATBHOI0 MOYJIsA

C 1enplo OBNAJCHUS yKa3aHHBIM BHUJIOM MPOQECCHOHATBHON JESITeIbHOCTH U COOTBETCTB Y-
IOUMMH TTPO(eCCHOHATBHBIMI KOMITETEHITUSME OOYJalOUMICS B X0JI€ OCBOCHHUS TPO(ECCHOHAI BHOTO
MOJTYJISI TOJIXKEH:

HMETh MPAKTHYECKU OMBIT:

- IPUMEHEHHU S MHTETPAIBHBIX CXeM Pa3HOM CTENEHU UHTETPAllUy MpU pa3padoTke U (pOBHIX
YCTPOMCTB U MPOBEPKU MX HA paOOTOCIIOCOOHOCTH

-IIPOEKTUPOBAHUS IIU(POBBIX YCTPONUCTB HA OCHOBE MAKETOB MPUKIATHBIX [P OTPAMM,

-OIICHKH Ka4eCTBa M HAJICKHOCTH U (PPOBBIX YCTPOUCTB;

- IPUMEHEHUSI HOPMAaTHBHO-TEXHUYECKOU IOKYMEHTAI[UH

yMeThb:

- BBIIIOJIHATH aHAJIU3 U CUHTC3 KOM6I/IHaI_[I/IOHHbIX CXEM

- TIPOBOAMTH MCCIEAOBAHUS PabOTHI ITUQPPOBBIX YCTPONUCTB U MPOBEPKY MX HA pabOTOCIIO-
COOHOCTS,

-pa3pabaTbIBaTh CXeMbl HUPPOBBIX YCTPONCTB Ha OCHOBE MHTETPAJIBbHBIX CXEM Pa3HOW CTe-

IICHU UHTCTPALUH ,



- BBITIOJHATH TPEOOBAHUS TEXHUYECKOTO 3a/IaHUS Ha TPOSKTUPOBAHUE LI (PPOBBIX YCTPOUCTB ;

- IHPOEKTUPOBATh TOIMOJOTHIO IEYATHBIX ILIAT, KOHCTPYKTMBHO-TEXHOJOTMYECKAE MOIYIIN
MMEPBOIro ypoBHsA C MPUMCHCHUCM ITAKECTOB MPUKITAAHBIX nporpaMM;

- pa3pabaTbIBaTh KOMIIJIEKT KOHCTPYKTOPCKOHN JOKyMEHTaluu ¢ ucnoib3oBaHueM CAIIP;

- OIIpeAETATH [T0Ka3aTeNn HAJe)KHOCTH U J1aBaTh OlleHKY kauectBa CBT;

- BBINOJHATh TPEOOBAHUS HOPMATUBHO-TEXHUYECKON JOKYMEHTAIUU

3HATb:

apu@MeTHUecKre U JOTHYECKUE OCHOBBI IU(PPOBOI TEXHUKH;

npaBuiia oopMIIEHHUSI CXeM HUPPOBBIX YCTPONCTB;

- IPUHIUIIBI TOCTPOCHUS IIU(DPOBBIX YCTPONCTB;

OCHOBBI MUKPOTIPOILIECCOPHOMN TEXHUKH ;

OCHOBHBIC 3ala4y 1 3Tallbl IIPOCKTUPOBAHUSA LII/I(i)pOBBIX YCTPOﬁCTB;

KOHCTPYKTOPCKYIO JTOKYMEHTAITUIO, UCITOJIB3YeMYIO IPU MPOCKTHPOBAHUH ;
-yCIIOBHUSI DKCILTyaTallud IUQPPOBBIX YCTPOHUCTB, 00ECHEYeHHE MX MOMEXOYCTOMYUBOCTH H
TEIJIOBBIX PEKUMOB, 3allIMTHI OT MEXAHUYECKUX BO3JCHCTBUN M arpeCCUBHOM CpebI ;
-0COOCHHOCTH MPUMEHEHHS CUCTEM aBTOMATHU3MPOBAHHOTO MPOSKTHUPOBAHMUS, TTAKETHI TP U-
KJIQIHBIX TIPOTPAMM
- METObI OLICHKHM KauyeCTBA M HAJCKHOCTU U (PPOBBIX YCTPOICTB;
- OCHOBBI TEXHOJIOTUUECKUX TIporieccoB mpon3BojictBa CBT;
- HOPMAaTUBHO-TEXHHYECKYIO JOKYMEHTAIMIO: WHCTPYKIIUU, PETIAMEHTHI, MPOIEAYPHI, TEX-
HHUYECKHUE YCIIOBHUS M HOPMATHUBHI;
1.3. Kosiu4ecTBO 4aCOB HA OCBOEHHE MPOrpaMMbI MPOQ e CCHOHATIBLHOTO MOTYJISI:
Bcero — 456 yacos, B TOM 4HCIIE:
00s13aTeNIbHON ayTUTOpHOU yueOHOU Harpy3ku oOydaromerocss — 304 yacos;
CaMOCTOATEIBLHOM paboThl 0Oydaromerocss — 152 wyacos;
yueOHas npaktuka — 108 wyacos;

IMPONU3BOACTBCHHAA IIPAKTHUKA - 90 gacos.



2. PE3YJIbTATbI OCBOEHUSA IMTPO®ECCUOHAJIBHOI'O MOIAYJIsA
PesynbraTroM ocBOEHHS NPOQPECCHOHAIBHOTO MOJYIsS SIBJSETCS OBJIAJEHUE OOYyJaroLMUCS
BUJIOM TipoeccroHanbHoil nestenbHocTH [IpoekTHpoBaHue M@ POBBIX YCTPOICTB, B TOM YUCIE

HpO(bCCCI/IOHaJ'IBHBIMI/I u O6IJ_II/IMI/I KOMIICTCHI UMM :

Kon HanmeHoBaHue pe3yabTaTa 00y4yeHus:
K 1.1 BrimonHasATs TpeOoBaHMS TEXHUYECKOTO 3aJaHus Ha MPOSKTUPOBAHUE U (PPOBBIX
YCTPOMCTB
IK 1.2 PaspabarbiBaTh cxeMbl IU(POBBIX YCTPOWCTB HAa OCHOBE MHTETPAIBHBIX CXEM pa3HOU

CTCIICHU MHTCTrpallun

IK 1.3 Hcnonp3oBaTh CpeacTBa M METOABI aBTOMATU3MPOBAHHOTO IIPOEKTUPOBAHMS IIpU

pa3zpaboTke HGPOBHIX YCTPONCTB

[IK 1.4 IIpoBoguTh H3MEpeHUs NApaMETPOB MPOEKTUPYEMBIX YCTPONCTB M  ONPENEINATH

II0Ka3aTciin HaACKHOCTHU

IIK 1.5 BeinonHATe TpeOOBaHMS HOPMATUBHO — TEXHUUECKOW JOKYMEHTALlUU

OK 1. [loHumarh CymHOCT, M COLMANBHYIO 3HAUYMMOCTh CBoeW Oyaymeill mnpodeccun,

IIPOSIBIIATE K HEW YCTOMYMBBIA HHTEPEC.

OK 2 OpFaHI/ISOBBIBaTL CO6CTBCHHyIO ACATCIIbHOCTD, BBI6I/IpaTB THITIOBBIC METOAbI U CITIOCOOBI

BBITIOJIHCHU A HpO(l)GCCI/IOHaIII)HI)IX 3aJ1a4, OIICHUBATh UX 3(1)(1)61(1“1/1 BHOCTb M Ka4€CTBO.

OK 3. [IpuHuUMaTh peleHns B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYAIMSX U HECTH 32 HUX OT-
BETCTBEHHOCTb.
OK 4 OcCymecTBIATh MOUCK U HCIOJIb30BaHNE WH(POPMALKUH, HEOOXOAUMOH Uit Y(eKTH B-

HOI'O0 BBIINMIOJHCHHUA HpO(l)eCCI/IOHaJ'IBHBIX 3aaa4, HpO(beCCI/IOHaJ'IBHOFO Hn JINUYHOCTHOIO

pa3BUTHSL.

OK'5 Hcnons3zoBaTh MHGOPMAMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIIOTUU B MPOQECCHOHATb-

HOH JIEITEIHLHOCTH.

OK 6. PaboTath B KOJUIEKTHBE M B KOMaHE, 3((HEeKTUBHO OOIATHCSA C KOJJIEraMH, PYKOBO JI-

CTBOM, ITOTPEOUTEISIMU.

OK 7 Bpatp Ha cebs OTBETCTBEHHOCTH 3a padOTy WICHOB KOMaH/bI (MOAYMHEHHBIX), 32 pe-

3yJbTaT BBINTOJIHCHUA SaHaHHﬁ.

OK 8. CaMoCTOATENIFHO OMPEACTATh 3a/1a4i MPO(eCCHOHATBHOIO U JTUYHOCTHOTO Pa3BHUTHS,

3aHUMATbCsA CaMOO6p330BaHI/IeM, OCO3HAHHO IINITaHUPOBATh ITOBBIINICHUC KBaJ'II/I(bI/IKaI_[I/II/I.

OK 9. OpUEeHTHPOBATECS B YCIOBHUSX YACTOM CMEHBI TEXHOJOTUU B MPOodeCCUOHAIBHON e -

TCIBHOCTH.




3. CTPYKTYPA COAEP KAHUE INTPO®ECCHUOHAJIBHOI'O MOAYJIsL
3.1. TemaTnueckuii niiaH npogeccuoOHAILHOI0 MOAYJIs

O0bem BpeMeHH, OTBEIEHHbINi Ha OCBOEHHE

MEKIUCIMIUIMHAPHOT 0 Kypca (KypcoB) Tpakiica
CamocTosiTeIbHas
Obs3aTesIbHasi ayiUTOpHAas Yy4deOHas 6
Harpy3ka o0y4aromerocsi pabora
Kon Ha Bcero 00y4aerocs IlpousBoacTBeHHast
MMEHOBAHMSI Pa3ie/IoB MNpo-
npodyecCHOHAJIb HbIX 4acoB B T.4U. (o npoduno cnemu-
. (deccHoHATILHOTO MOAYJIA B T.4. B T.4. YuebHas,
KOMIIe T HIMIH J1a0opaTopHbIe > ’ albHOCTH), ™
KypcoBast KypcoBasi 4acoB
Bcero, padoTbl U Bcero, 4acoB
pabora pabora
9acoB npaKkTuyec Kue (poekcT), 4acoB (npoekcT)
3aHATHS, PoeKT), PoeKT),
4acoB 4acoB
JacoB
1 2 3 4 5 6 7 8 9 10
IK 11-1K 1.3 MIK 01.011u¢poBasi cxemo- 228 152 30 30 76 76 108
TeXHHKA
IK 1.1-1IK 1.5 MIKO01.02 IpoekTnpoBaHue 228 152 40 30 76 76
1M} POBBIX YCTPOHCTB
Yu4efHasi MPaKTHKA 108
IlpousBoacTBeHHAs] NMPAKTHKA, 90 90
(mo npouao creNMAILHOCTH),
JacoB
Bcero: 654 304 | 70 60 152 | 152 108 90




3.2. Conep:xxkanune o0yyeHusi no npodeccuonaabuomy moay.ar (IIM)

HanmeHnoBaHue pa3aesioB mpo- Conepxanne y4eOHOro Mmarepuasia, JaGopaTOpHble pPafoTbl M NPAKTHYECKHe 3aHSITHS, CAMOCTOSITEb- Oobem YpoBeHn
(eccuonanbHoro monyas (IM), Hasl pa0ora o0y4aronmxcs, Kypcoasi padora (IIPpoeKT) 4acos OCBOCHUSA
MesKAUCIHMILTMHAPHBIX KYypCOB
(MIK) u tem
1 2 3 4
IIM 01. IlpoekTupoBanue nudg-
POBBIX YCTPOICTB
MJK 01. 01. IlnppoBasi  cxemo- 152
TeXHHKA
Tema 1.1. OCHOBBI JTIOTHYIECKOTO CopeprkaHue 22
IIPOEKTUPOBAHUS 1 BBenenne 2 1
2 OcHoOBHbIC MapaMeTpbl W XapaKTe pHCTHKH HMIYJbCHBIX CHTHAJIOB
ITonsiTHE OIMHOYHBIX, MEPHOIUUECKUX CUTHANOB: MEPUOJ, YACTOTA, CKBAXKHOCTb, JUIUTEIBHOCTh M M- 2 2
MyJbca U MPOMEXYTOK MEXy HUMHU, IepeHUi U 3a1HUN (HPOHTHI, yPOBHHU NEPEKIFOUEHUs, TOPOTO-
BO€ HalpsiKeHHe.
3 IonsaTnst sorudeckoro 06asuca, OCHOBHbIC 0A3UCHI 5 2
Jlornueckue snementsl U, MWW, HE; nepexox k 6asucy U-HE, WIN-HE; pacmupenHbie 6a3uchl
4 OcHoBbI OyJIeBOH anreopbl
3aKoHBI, TEOPEMBbI TOXKAECTBA OYJIeBOH ayreOphl, alredpanyeckue BEIpaKeHUs, UX MUHUMU3aIHsl. 2 3
B3anMocBs3b anredpandeckux BbIpaKeHUH C JOrMYeCKuMHU 0a3ucami. .
5 Anrefpanyeckoe BbIpazkeHHe, TaO/JIUIbI MCTHUHHOCTH, CXeMOTeXHHYeCKOe IpeJCTaBJIeHHe
Iepexon oT anreGpanyecKoro BBIPAXKEHUS K CXeMOTEXHHUECKOMY MPEACTaBICHUIO M HA000POT. 5 3
CBs13p anre6pandecKoro BEIPAXKEHUSI U CXeMOTEXHUYECKOTO TPEICTaBICHUS C TaOMMIeH UCTUHHOCTH,
UX B3aHMHOE NpeoOpa3zoBaHue.
6 Jlornueckue 3nementsl JATJI, cxemoTexHu4eckoe mnpeacTaBjieHUe
Ioctpoenue Ha 6a3ze AMOAHO-TpaH3UCTOPHOHN JoTuKH 3neMenToB W, MJIN, HE; npuniun padoTsl, 2 2
00beIMHEHNE HJIEMEHTOB B paMKaX pacIIMpeHHbIX 0a3UCOB.
7 Jloruyeckoe NMpoeKTHPOBAaHUe B 0a3ucax MHMKpPOCXeM, MHHUMH3ALUSA
IonsTHE MOTMYECKOTO NPOEKTUPOBAHHUS, JIOTHIECKOE IPOEKTUPOBAHHE 110 aIredpandecKuM BBIpaKe- 2 2
HUSIM, Ta0JIMIIaM HUCTMHHOCTU C UCHOJBb30BaHMEM pa3IMYHBIX 0a3MCOB.
JlaGopaTopubie padoTbI
1 IMoctpoenue no anreOpandecKiuM BEIPAXKEHUSIM JOTHUECKIX CXeM M IpeoOpa30BaHUE JOTHYECKUX 2
CXeM B aireOpamuecKue BBIPAKCHHUS
2 Cunre3 cxeM Ha 6aze noruku JITJI 2
3 3uakomcTBO ¢ mporpammoii KTechlab 2
4 MopempoBanue IU(POBBIX CXeM, COCTOSIIIMX U3 JOTHUECKUX BEHTENeH ¢ momomipio cpempl KTech- 2

lab




Tema 1.2. DnemenTHas 6a3a cxemo- | Comepikanue 12
TeXHUKH 1 Pe3ucropnl, KOHAEHCATOPBI
Buzbl 1 THITBI, 37IEKTpHUYECKHE, KOHCTPYKTUBHBIC ITapaMeTphl, HOPSIOK MX BEIOOpa s pazpadatbiBa- 2
€MBIX CXeEM
2 Jnonmpl, TpaH3UCTOPBI
Buzbl U THITB, 37IEKTpHUYECKHE, KOHCTPYKTUBHBIC ITapaMeTphl, HOPSIOK MX BbIOOpa s pa3padateiBa- 2
€MBIX CXEM
3 MuKkpoc xeMbI
Knaccuukanust MUKpOCXeM, THIIBI JIOTUKH, X CPaBHUTCJIBHBIC XapaKTEPUCTHKH, 3JIEKTPHUCCKUC U 2
KOHCTPYKTHBHBIC ITapaMeTpbl MUKPOCXeM, BEIOOp MUKPOCXEM ISl pa3padaTbiBAEMBIX CXeM
4 IlepcnieKTHBHBIE 3JIEMEHTBI, 0COOCHHOCTH TIPUM CHEHUS
DeMEeHTbI ONTO3JICKIPOHNKH, OTCUECTBEHHBIE U 3apyOe)KHbIC aHAIOTH, MUKPOCXEMBI BBICOKOI CTe- 2
NEHHW MHTETPALUK, MUKPOIIPOLECCOPHI
JlaGopaTropHblie PpadoThI
5 Pa6oTa co cipaBOYHOU JIMTEpATypOi MO IJEMEHTHOH 0a3e (MUKPOCXEMBI) 2
6 PaboTa co cipaBoYHO IUTEPATY POl MO HJIEMEHTHOH 6aze (TpaH3UCTOPHI, O IbI) 2
Tema 1.3. [IpoektupoBanue KOM- Conepxanne 26
OMHALIMOHHBIX CXEM
1 Kapret «KAPHO» u ux mocTpoeHme.
[Toctpoenne kapr «KAPHO» mo TabminaM HCTHHHOCTH, alreOpandecKuM BBIPaKEHUSIM H 2
o0OpaTHble Ipeodpa3oBaHus.
2 IocTpoenne Jormyeckux cxem ¢ nomownbio kapr «KAPHO»
Mummvammiammst kapT «KAPHO», hopmupoBanne MHHUMAIBHOTO anre0pandecKoro BeIpa- 2
JKCHUS Y TIOCTPOCHHUS JIOTHIECKUX CXEM TIO MOJYYCHHBIM aJireOpandeCKuM BhIPaKCHHUSIM
3 MuHTEpMBI ¥ MaKCTePMBI.
[loHATHE MUHTEPMOB M MAaKCTEPMOB, IIPEJICTABICHHE aireOpandecKuX BBEIPAKCHHH B M3BIOHKTHBHOM 2
Y KOHBIOKTHBHOH (hOpMeE C HCIIOJIb30BAaHIEM MHUHTEPMOB H MAKCTEPMOB
4 IIpeodpa3oBaTesn Ko10B
[psimoit, 0OpaTHBINA, JOTIOJHUTEIBHBIN KOJBI, HX B3aUMHOE IMpeoOpa3oBaHue, OCTPOCHHUE JIOTHY e- 2
CKHX CXeM Ipeobpa3oBaTelieii
5 JuddepeHumpyromue ¥ HHTerpUpylOIMe LeNH M UX pacyeT
CxeMOTeXHHYECKOE TMpejCTaBiIeHue b PEepeHIMPYIONMX W HHTETPUPYIONIMX [eNnei, MOCTOSTHHAS 5
BPEMEHH, 3aBHCUMOCTh BBIXOJHOTO CHTHAJA IIeTelf OT BXOJHOTO W MOCTOSIHHOW BpeMeHH. Pacuer me-
TeH 110 3aJaHHBIM ITapaMeTpaM BBIXOJHOTO CHIHANA.
6 IIudparopsl, UX NOCTPOEHHE W NPUHLMII PadoThI
INoctpoenne mmdpaTtopoB Ha 0A30BBIX JOTHYSCKHUX 3JIEMEHTAX, MUKPOCXeMBI-IMH()PATOPHI, TPHHITHUII 2
paboTHI M MPAKTHIECKOE HCIOJB30BAHNE
7 Jeumdpparopbl, MX NOCTPOCHHE M NPUHLUII PadoOThI
[TocTpoeHue femrdpaTopoB Ha 6a30BBIX JIOTMYECKUX 3J€eMEeHTaX, MUKPOCXeMbl -IHPPaTopkl, 2
NPUHLKI paboThl U MPaKTUYeCKOe UCHOJIb30BaHUe
8 MyabTHILIE KCOPBI M 1€MYJIbTHILIEKCOPBI. 4
ITocTpoeHHEe MYJBTHUINICKCOPOB JEMYJBTHIUICKCOPOB Ha 0A30BBIX JIOTHYECKHUX JJIEMEHTAX, NP HHIHI




paboThI, MUKPOCXeMBI M HX NMPAKTHYECKOE UCIOJIb30BaHNE

9 CymMaTopbl, MX NMOCTpOCHHE WU HApAIlMBAHUE
Ioctpoenne cymMMaTtopoB Ha 0a30BBIX JIOTHYECKHX JJIEMEHTaX, IPHUHIWI ACHCTBUS, CYMMAaTOpPHI B 4
MHUKPOCXEMHOM HCIIOJIHEHUH, HApAIIMBAaHUE CyMMAaTOPOB J0 TpeOyeMoil pa3ps AHOCTH.

JlabopaTopHble paGoThbI

7 IoctpoeHne 1 ONTHMM3ANHNS JOTHYECKHX CXeM IM(POBBIX y3710B ¢ moMmonsio KapT «KAPHO» 2

8 Haterpupyromue u qud G epeHIupyonme Henr, 1 UX paciyeT 2

Tema 1.4. [IpoextrpoBanne Mocie- Conepixkanue 44

TOBATEIBHBIX ()YHKIMOHATBHBIX 1 CHHXpOHHBIC, ACHHXPOHHBIC HU(POBbIC YCTPOIiCTBA, IreHEPATOPbI TAKTOBBLIX HMITY.IbCOB

y3/I0B IMpuHINT pabOTHl CHHXPOHHBIX M ACHHXPOHHBIX IMU(POBEIX YCTPOICTB, UX CPAaBHUTEIBHEIC XapaKTe- 4
puctuku. I[IpoextupoBaHue cxeM reHepaTopoB U pacueT ux napamerpos Ha TTJI, MOII noruke, ux
PAKTHIECKOE MTPHMECHEHNE

2 Bucrabuibnasa siueiika
BucrabumpHas sdelka Kak KIMOYEBOH 3JIeMEHT MU(POBBIX YCTPOUCTB € ITAMSTHIO, IPHHITUIT paOOTHI, 2
MOCTPOCHNE, THITHI sYEeK.

3 RS Tpurrepel, uX mocTpoeHHe M NPUHIUN IeHCTBHS 4
Ioctpoernne RS TpurrHepoB Ha OCHOBE OMCTAOMIBHBIX sSUEEK, TAOJMIBI UCTHHHOCTH, MUKPOCXEMHOE
ucnoyHeHus: RS tpurrepos, mpuHIWI paboTHI

4 D Tpurreppl, MX NMocTpoeHHe W NPHHIMI AeHCTBUSA 2
IMoctpoenneD TpurrHEpoB Ha OCHOBE OWCTAOWIBHBIX SYEEK, TAOIMIBI MCTHHHOCTH, MHKpP OCXEMHOE
ucnoyHeHus: D tpurrepos, npuHImn paboTsl
JK Tpurrepsl: mocTpoeHWe M NMPHHOUI JeHCTBHS 2

5 Ioctpoenne JK TpurrepoB Ha OCHOBE OMCTAOMIIBHBIX SYEEK, TAOIMIBI HCTHHHOCTH, MUKD OCXEMHOE
ucnioyHenne JK Tpurrepos, mpuHONT pabOTHI

6 T Tpurrepbl: nocTpoeHHe W NPUHLMII JeiCcTBUS 2
IMoctpoerne T TpUITEpOB HA OCHOBE OMCTAOMIBHBIX SUECEK, TAOJMIBI MCTHHHOCTH, MHKPOCXeMHOE
ucrnoyHeHne T TPUITEepOB, IPUHINN PabOTHI
CyeTyHKH: TOCTpOeHHe, NMPUHLHUI [eiiCTBUS, HAPALMB aH e 4

7 INoctpoenune cueTynkoB Ha ocHOBE T TPHITEPOB, MUKPOCXEMHOE HCTIOJHEHNE, PA3HOBHIHOCTH CUCT-

YHUKOB, JICJIUTENIM 4aCTOTH Ha 0a3e CUETINKOB, HApPAIMBaHNUE CUETIMKOB B MUKPOCXEMHOM HCIOJIH e-
HUH, IPUHIAN JIeHCTBHS
Peructpel: nocrpoeHue, NpUMHUUI JAelicTBHs, 00beJHHEHHE 4

8 Kiaccngunkanms perucTpoB, IOCTPOCHHE MX Ha 0a3e TPUITEPOB, MHUKPOCXCMHOE HCIIOJHEHHE PETH-

CTpOB, IpeoOpa3oBaHKeE IMOCIEIOBATEIHFHOTO KOJId B MTAPAJUICIFHBIA C HCIOJIb30BAHUEM PETHCTPOB.
®opMHpoOBATEIH CHIHAJIOB

9 Knymune MOHOBHOpATOpEl B MUKPOCXEMHOM HCIHOJHEHUH, pacueT RS neneil o 3aganH0# Gopme BbI- 4
XOIHOTO CHTHAJA.

JlaGopaTtopHbie paGoThI

9 Pacder remepaTopoB u popMupoBateseil naueKk UIMITyJIbCOB 2

10 IMpoextupoBaHue MUPPOBOTO YCTPOWCTBA C TPEX Pa3pIHBIM IBOMIHBIM CYETIUKOM HaA Oase D- 2
TpuITepa

11 IMpoextupoBanne MI(GPOBOTO YCTPOIHCTBA C MPOU3BOIBLHBIM K03 QUIIMEHTOM IIepecyeTa CYeTINKA Ha 2




6a3e JK - tpurrepa

12

IIpoextrpoBanue HUGPOBOTO YCTPOICTBA CHHXPOHU3ALMHN Ha JOTHYECKUX MUKPOCXeMax cpeaHen
CTENIEHU UHTETpaliu

13

HOCTpO@HI/Ie CUCTYHUKa

14

IToctpoenue peructpa

15

Pa3paboTka cxeM: 3JEKTpOHHBIH CEKyHAOMED, 3JICKTPOHHBIC Yachl

Tema 1.5 Cxemorexnuka 3V, mpe-
00pasoBatelnieii aHANOTOBBIX U

U POBEIX CUTHAJIOB, IPOTPaMM H-
PYEMBIX JIOTHYECKHX MHKPOCXEM

Conepixanne

18

Knaccudukauusa 3V, HazHaueHHMe, HCHO/IL30BaHUE
ITocTosiHHBIE OTIEpaTUBHBIE 3aIIOMUHAIOIINE YCTPOHCTBA, HA3HAUEHUE, OCHOBHBIEC XapaKTep UCTUKH,
c(hepbl HCTIOTL30BaAHUS

IocTpoenne syeexk 3Y
[puammn noctpoenus sueex 3Y, JIMHAM afpeca, JAHHBIX, CINTHIBAHHE U 3aIMCh HHPOPMAaIHN

Cratudeckoe u auHammyeckoe O3Y
CpaBautensHble xapakrepuctukn O3V, chepsl mpuMenenus, ynpasieHne O3V, nmpaktaueckoe mpu-
MeHeHue MmukpocxeM O3V, HapaluBaHue

I13Y, 3amucy unpopmanmu
PasnoBuwmHocT T13VY, mpunnmn 3anvcu nadopmanuu B [13Y

OcHOBHbIC NPUHIMIIBI NPeo0pPa3oBaHusl LU(QPOBLIX U AHAJIOIOBBIX CHIHAJIOB
IIpeoOpazoBanne UG POBEIX CUTHAIOB B aHAJOTOBHIE M AHAJIOTOBBIX CHIHAJOB B IIU(POBBIE, OCHOB-
HBIE XapaKTePUCTHKH IpeoOpa3oBaTesei

Cxemorexnuka nocrpoenusi HAII
[Toctpoenune nudpo-aHAIOTOBEIX MPeoOpa3zoBaTesicl, pa3HOBHIHOCTEH CXeM MX CPaBHHUTEIBHBIN aHa-
T3

Cxemorexnuka nocrpoenusi AL
[Toctpoenue aHaNoOroBo-UU(GPOBBIX peoOpa3oBaTeseii, pa3HOBUAHOCTH X CXEM, CPAaBHUTCIBHBIN
aHaIM3

Muxkpocxembt LHAIT u AL
[NapameTpsl MUKpOCXEM, YIIPABISAIOIINE CUTHAJBI, CXeMbl BKIIOUCHHS, MPAKTHIECKOE HCIIOJIb30BaH e

IIporpammupyemble Jornyeckue mukpocxembl (IIHC)

IMToctpoenue IUINMC, mpakTHuecKkoe MUCIOIB30BaHNE, pa3paboTka (G POBBIX Y3JI0B ¢ HCHOIB30BaHUEM
TJINC

KypcoBoe mnpoekTuposaHue

TemaTika KypCOBBIX IIPOCKTOB: pa3paboTKa yCTpoiicTBa

30




CamocTosiTe/ibHasi padora npu u3ydeHuu pasaena [IM

Cuctematnyeckas mpopaboTKa KOHCIIEKTOB 3aHATHI, YUeOHOW U CIIENMATbHON TeXHHYECKOH JITepatyphl (0 BOIpocaMm K maparpadam, riaBam
Y4eOHBIX TOCOOHH, COCTABIICHHBIM TIPEIOAaBaTEIIEM ).

IonroToBka K 1a00paTOPHEIM pabOTaM C HCMOJIH30BaHUEM METOAMYECKUX PEKOMEHAINH penoaBaTessi, oQopMIIeHHE Tab0paTOPHEBIX pabdoT, 0T-
YETOB U MOJrOTOBKA K HX 3allUTe.

CaMOCTOSATENbHOE M3yUeHHE ITPABUIT OCTPOSHUSI OCHOBHBIX CXeM IIM(POBBIX yCTPOIICTB

BblnonHeHHsT PacyeToB [0 KypCOBOMY IPOEKTHPOBAHHIO, BBIMOJIHEHHs rpadudeckoit yacTi, opopmieHne HOSICHUTEIBHON 3alMCKA Ky PCOBOTO
MIPOEKTA.

TemaTnka BHeayIMTOPHOI CAMOCTOATEJHLHOW PadOTHI:

. CocTaBneHHe KOHCIIEKTOB II0 TEMaM MpeIoaBaTeis

. IMoctpoenune u pacueT udHepeHInpyOIIUX Henel o 3aJaHHbIM [apamMeTpaM BBIXOJHOIO CHTHaja

IloctpoeHue u pacuer UHTETPUPYIOIUX LETEeH 10 3aJaHHBIM I1apaMeTpaM BBIXOJHOTO CUTHAJIa

[IpoextupoBaHue cxeM reHepaTopoB U pacdeT ux napametpos Ha TTJI u MOII noruku

. [loctpoenne sueex 3V Ha 6a3e TpUrrepon

. [Moctpoenne n ommummsarust kap «KAPHO» 1o anrebpandeckoMy BEIpaKEHHUIO U Ta0JIHIIE NCTHHHOCTH

. Illoctpoenue peructposn

. Iloctpoenue cueTunkoB

9. IloctpoeHue U pacyeT KIoUeil Ha OUMOIAPHOM TPAH3UCTOPE

10. CoctaBnenue pedepatoB no Temam « CoBpeMeHHOe mpuMeHeHne MmukpocxeM LIATT u ALID»

11. CocTaBneHne TeCOB IO OCHOBHBIM pa3feiiaM IUCIUILIHHBI

PN UTAWNRE

76

Y4eOHasi mpaKTHKA

Bunsb1 pagor:

. IHCTpyKTax 1o TexHuke Oe30MacHOCTH

. Opranuszanus pabodero mecra

. I3y4ueHre OCHOBHBIX BUTIOB JJIEKTPUUYECKUX CXEM
. M3yuenne untepdeiica, 0CHOBHBIX IpHEMOB paboTsl ¢ mporpammoii KTechlab
. MlccnenoBanue moJtynpoBOHUKOBBIX TPHOOPOB

. Uccnenoanue ludpatopos

. Uccnenosanue [Jlemmppatopos

. UccnenoBanue Tpurrepos

. UccnenoBanne mynptHBHOpaTopa Ha UMC

O©CoOoO~NOOOUGLAWDNPE

108




MK 01.02. IlpoekTupoB aHue
IU(POBLIX YCTPOICTB

152

Tema 2.1. Tumbl KOHCTPYKTOP-
CKOM JIOKyMEHTalluu

Cone

aHHue

14

1

Beenenue

2

CucTeMHBbIi MOAX0A NMpH KOHCTPyHpoBaHuu u npousoactee CBT

JKu3HEeHHBINH UK TEXHUYECKOI CHCTEMBI U €TO CIPYKTypa. 3aJauH, peaeMble Ha CTaUSAX BHEITHETO U
BHyTpeHHero npoektupoBanud. [lorsmus HUP, OKP n HUOKP. Dtansl BHYTpEHHETO MPOEKTUPOBAHMUS.
Pecypco- u sHeprocOeperaromue TeXHOJIOTHH IPOU3BOJACTBA M HCIOIB30BAHUS BBIYHCIUTEIBHON Tex-
HUKW. ['pynmsl nokasateneil kagectBa KOHCTpykiuid OBM u ux HazHauenue. TpebGoBaHus, mperbsaBisie-
MbIe K TexHHuecknM cpeactBam OBT. Ilapamerps! BO3#eHCTBYIOMNX KIMMATHICCKUX (DAKTOPOB It
pazmuuselx rpynmn DAM. Kmmmatudeckoe ucnonnenue msgenuit OBT. Kateropum xonctpyxuuit 9BM
JUI1 pasNMYHBIX YCIOBUIl SKCIUTyaTaruy. KoHIeNmus 1 MeToAO0JOTUS KOMIIBIOTEPHOTO COMIPOBOKACHUS
npoueccoB sxu3HeHHOTO mukna m3genmit (KCIIM (CALL)- texnonorumu). O6uas CTpyKTypa OpraHH3a-
unonHo-texanueckoir cuctembl KCITM. Cuctema JOTHUeCcKOW MOANEPKKU U3ACNTHS. DJIEKTPOHHBIM Te X-
HUYECKUH JOKYMEHT M 3JIEKIpOHHO-IuGpoBas moanuchk. CTaHgapTH3aLus TeXHOIOTHH MpeI0CTaBICHUS
JaHHbIX. CTaHTapTu3alus TeXHOJOTHH MpejcTaBleHHs JaHHbIX. Kimaccudukanus MaHHBIX U HX CBA3b CO
CTAIUSIMU JKU3HEHHOTO LUKIIA POy KIIUH.

JlaGopaTopHble paGoTbI

1

Uzyuenune ctpykrypsl u BosmoxHocTeir KCIIU-iporpamm.

2

W3yuenne ctpykrypsl 1 Bo3mosxkHocTelt KCITU-porpamm

3

W3syuenne ctpykrypsl u Bo3MmosxkHocTelt KCITU-nporpamMm

NN N[O

Tema 2.2 Buabl KOHCTpYHpOBa-
Hus CBT

Conep:xanue

1

MoayiabHblii npuHIun koHcTpynpopaHus CBT

JloctonHcTBa MOy IbHOTO MpHUHIHUNIA KoHCTpynpoBaHus CBT. Cuctemsl 6a30BbIX KOHCTpYKIuit. Oc-
HOBHBIE IPUHINIIBI TOCTPOCHHUS 0a30BBIX KOHCTPYKIM. EMUHBIN pa3MepHBIit MOy b, YPOBHH KO H-
CTPYKTUBHBIX MOJIEJeil.

DJleKTpHYecKHe coeJHMHeHHsl B KOHCTpykumusix BT

DJIEKTpUUECKUE COEIUHEHNS B KOHCTPYKIMAX OBM U BIMsAHUE UX KOHCTPYKTUBHO-TEXHOJIOTUYECKOH
peamm3anuy Ha 3JeKTpHYecKue xapaktepuctuku wsgemmii BT. DnexTpuueckue xapakTepUCTUKH MPOBO-
JIOB U Kabenel, npuMeHseMbIX B Texandeckux cpenactBax OBT. Konrakraeie coemuneHus. [lapameTpsl
pazpeMHBIX coeauHuTeNe. [Ipo0aemMbl, 00y CIOBICHHBIE 3MEKTPUIECKAM MOHTaXXOM, U CIOCOOBI IX
yCTpaHeHusl.

KoHcTpyKTOpCKasi, TeXHOJIOrHYecKasi M HOPMATHBHO-TeXHHYECKas JAOKYMEHTALU S
OcoOeHHOCTH BBITIOJIHEHHUSI KOHCTPYKTOPCKOW NoKyMeHTauuu Ha u3germme DBT. Emunas cuctema ko H-
ctpykropckoir nokymeHtannu (ECKI). Emmmas cuctema texdomormueckod noxkymentanuu (ECTI).
Emnnas cuctema nporpammuoil moxkymenrtanun (ECIIH). Pacnpenmenenust ECK u ECT/] nmo xmaccu-
(UKaIMOHHBIM rpymnaM. Bigsl KOHCTPYKTOPCKOH U TEXHOJIOTHYECKON JOKyMEHTallHH.

Tunosble KoHCTpykimuu MmonyJeii CBT
KoHCTpyKImu Moayseil Texaudeckux cpeacts OBM BEICHIMX HEPAPXUUECKUX YPOBHEH.




Ocobennoctu koncrpykumii IIDBM

Oco0eHHOCTH KOHCTpYKIHU nepcoHanbHbix DBM. Kopryca, 6JI0KM THTaHUS, CUCTEMHBIC TUIATHI, TUIATHI
pacmMpeHus, COSIMHNTEN U MePEeMBITKH, HakonuTemn uHGopmarmu. [lepudepuiiasie ycTpoiicTBa U
COE/MHUTENIM BBOJId/BBIBOJIA.

KoncTpynpoBanusi meyarHbIX Iuiatr

OO0mwe MOHATHS, KIACCU(UKAIMOHHBIC PU3HAKA W OCHOBHBIC  KOHCTPYKTHBHO-TEXHOJIOTHYECKHE pas-
HOBUJIHOCTH Ie4aTHbIX IaT. CpaBHUTENbHbIE XapaKTEPUCTUKM BAPUAHTOB MHOIOCIOMHBIX IaT. Ila-
paMeTpsl KOHCTPYKIMH M TpeOOBaHUS, MPEAbsIBIIEMble K IIEYaTHBIM IUIAaTaM. OJIEKTPUYECKHE, KOH-
CTpYKTUBHBIE, TCXHOJIOTMUECKUE, MEXaHUYECKUE W JpYyTUE MapaMeTpbl IeYaTHbIX IUIAT. TeHIeHIuu
COBEPIICHCTBOBAHUS KOHCTPYKLMM IEYaTHBIX IUIaT: YMEHBIIEHHE Pa3MEpOB IPOBOJHUKOB, KOHTAKT-
HBIX IJIOMAJOK M  oTBepcTuil. IloBBIIEHHE MJIOTHOCTU Pa3MELICHUS KOHCTPYKTHBHBIX 3JIEMEHTOB;
YBEIUYEHUE Pa3MEpOB MEUATHBIX IUIAT U Pa3MEIEHUE Ha HUX IOJABILIIOIIEIO YMCIIA MEXCOEAUHEHUN
3JIEMEHTOB.

ObecnieyeHne MOMeXOyCTOHYMBOCTH M TEeILUIOBBIX Pe:kMMOB B KOHcTpykuusx CBT

[prauHEI BOSHUKHOBEHMS oMeX. CBSA3M MEXIy dJIeMeHTaMH B cucteMe. [loMexu mpu coeMHECHUN
JJIEMEHTOB «KOPOTKAMM» U <« UIMHHBIMM) CBI3sIMU. PacdeT moMexoycToHdnBOCTH. TemoBsIe BO3ze i-
ctBus Ha KOHCTpyKuuu DBT. McTounnkn n cToku TemoTsl. TerumooOMeH U TeruoBoit 6amanc. Mepap-
XUs HarpetbiX 30H. TemnoBoil pexxuM uznenusi. YCnoBUs HOPMaJIbHOTO TEIUIOBOTO PEXUMA OTAEILHOTO
sneMenTa. O0BbEMHas 1 HOBEPXHOCTHAS INIOTHOCTH TEIUIOBOTO MOT OKa. [IpoOieMbl 0TBOIA TETIIIOTHI,

Iy TH UX perreHs. Bunpr temmooOMena B koHCTpYKImsax JBT u ux ocobennoctn. Kosdpumments: ten-
7000MeHa U TeIUIONPOBOJHOCTH. Pacder KosmdecTBa TEIIOTHI, OTAABAEMOT0 HAarpeThiM TerioMm. Cucre-
MBI OXTQXICHUS U CIOCOOBI 00ecTiedeHHsI HOPMaILHOTO TEIUIOBOTO peknMa koHcTpykunu DBT. Beibop
croco0a OXIaKICHHs.

12

ABTOMATH3ALMSI NMPOCKTHPOBAHMSA M TEXHOJIOTMYECKOl mNoAroroBku npomssoacrsa IJBT

CrcteMBl aBTOMATH3NpOBaHHOTO TpoektupoBanus. Ctpykrypa CAIIP. Bumpl obecneuenus. Kommekcsr
texanaeckux cpeacts CAIIP. Vposun CAIIP. CAIIP pammosnexktpoHHOH ammapatypsl. Kinaccuduxarms
CAD/CAM - cuctem. CicteMbl MPOSKTUPOBAHMS DIIEKTPUIECKUX CXeM. [lakeTsl MpUKIaaHbIX I1pO-
TpaMM IjI IPOEKTHPOBAHUS CTPYKTYPHBIX, IU(POBBIX, aHAJIOTOBBIX U CMEIIAHHBIX cXeM. CHCTEMBI
IMPOEKTUPOBaHKA MeYaTHbIX IaT. CucTeMa CKBO3HOTO NMPOEKTHPOBAHUS PAIMODIIEKTPOHHON ammapary-
pb1. KoMnproTepHBIEe YepTesKHO-TpagUUeCKie CHCTEMBI I Pa3padOTKH KOHCTPYKTOPCKOH H TeXHOJIO-
THYECKON JOKYMEHTAIHH allapaTHO-MPOrPAMMBIX CHCTEM.

10

JlaGopaTtopHble paGoThI

12

4

Pacuer napa3utHbIX apamMeTpOB U BOJHOBBIX CONMPOTUBIEHUH. OnpenenieHue yCaoBUNA COTIaCOBAHMS
COCMHUTENFHBIX Kabelel U MPOBOJIOB C AJICKTPOHHBIMH KOMIOHEHTaMH ycTpoiicts BT




Cb6opka crucTeMHOTO 0JI0Ka M BHYTPUOJIOUHBIH MoHTax [[DBM, KOHTPOJIL IPaBHIBHOCTHA BBITIOJHESHUS
ornepauuu

PacueT noMexoyCcTOHYMBOCTH B KOHCTPYKIMSIX

Pacuer TemoBbIX MPOILIECCOB U HAAEKHOCTH KOMIOHEHTOB TO3a

Pacuer Ha neficTBHe BHOpaIUy U yIapa

[{e] ool ILN] Ne)]

HccnenoBanue BIMSHHS TEXHOJIOTHIECKOTO pa36poca nmapaMeTpOB 3JICKTPOHHBIX KOMIIOHCHTOB Ha BbI-
XOOHBIC MapaMETPhbl U XapaKTCPHUCTUKU BHGKT‘pOHHOfI CXCMBI.

NN N

Tema 2.3 TIpoussoacteo CBT

Conepxanue

1

Ilpon3Boac TBeHHBIN MpoLEeCC

Tunel, OCHOBHBIE XapaKTePUCTHUKU, COCTABHBIE YacCTU MPOM3BOJACTBEHHOTO Ipolecca. TexHoJornyeckoe
00opyoBaHHe, MPHCIOCOOJICHHE W OCHAacTKa. HasHaueHWe, CIpYKTypa M COCTaB KOHCTPYKTOPCKO-
TexHOJOrHYecKuX cryxk0. [lokazaTes TEXHOJIOTMYHOCTH KOHCTPYKIIHH.

TeXHOJOTHSI M3rOTOBJIEHAS] KOHCTPYKTOPCKUX MOIYJIell Ha OCHOBE NMEYATHBIX ILIAT
KoHCTpyKIMOHHBIE MaTepuala, IPUMEHsAEMBbIC I M3TOTOBJICHHS TeYaTHBIX IUaT. DoJIbrupoBaHHbBIC U
HE(OJIBTHPOBAHHBIC CIOUCTBIC TUAJICKTPUKH. TEXHOJOTUS M3TOTOBICHUS 3TOKCHUIHOTO CTEKIIOTEKCTO-
mmta. Crioco0s! GOpMHUPOBaHUS PUCYHKA U CO3aHUS TOKOIIPOBOIAIIETO TMOKPBITHS B IEYATHBIX IUIATAX.
TumoBsle MPOLECCH H3TOTOBICHUS TEYATHBIX IUTAT. BXOJHOW KOHTPOJL MaTepHasoB, H3TOTOBICHUE
3arOTOBOK, IIOJTOTOBKA MTOBEPXHOCTH 3aTOTOBOK, ITOJIyYEHHE 3aIIUTHOTO PHCYHKA, XIMHICCKOE ME]H e-
HUE, TaJbBAHNYCCKAs METaJUIM3allys, TpaBIeHHE Meau, 00padoTka MOHTAXKHBIX OTBEPCTHHA, 00padoTka
3arOTOBOK IT0 KOHTYPY, BEIXOJHOW KOHTPOJIb IUTAT. THIIOBAs CTPYKTypa TEXHOJIOTHYECKOTO IIpoliecca
M3roToBieHUss TO30B: BXOJHOW KOHTPOJIb 3JIEKTPOPAAMOIIEMEHTOB U NIEHYaTHBIX IUIAT, MOArOTOBKA HX K
MOHTA)XXy, YCTAHOBKAa KOMIUICKTYIOIMX HA IUIATy, HAaHECEHHs (I0ca U ero CyIlka, maifka, 09HCcTKa
TD30B 0T 0cTaTKOB (hiEOCa, KOHTPOJIBHO -PETyIMPOBOYHBIE PaOOTHI, TEXHOJOTHYECKasT TPEHHPOBKA,
MapKHpOBKa, TePMETH3AIMS 1 IPHEMOCIATOYHbBIE Pa0OTHI.

Coopounbie mpouecchl B npousBoactee CBT

VYcTaHOBKa KOPITyCHBIX HaBECHBIX 3JIEMEHTOB Ha IuIaThl. ['eomeTpuueckas komnonoska TO3o0B. Bap u-
AHTbl KOHCTPYKTMBHOI'O HCIIOJHEHHUS MOJyJIeH Ha OCHOBE II€YaTHBIX IUIaT Ha KopiycHbIX UMC u Muk-
pocbopkax. TpeboBanus kK KOHCTpYKIHUA TI30B, 00yCIOBICHHBIC HEOOXOMMOCTHIO TOBBINIICHHUS OBIC T-
POIEHCTBUS BRICOKOIIPOM3BOMTENHHEIX DBM. HoBble KOHCTPYKTHBHBIE pelIeHHS, 00SCIICUHBAONINE
KOMIIJICKCHYI0 MUKPOMHUHHUATIOPU3AIHIO KOHCTPYKIHA. TeXHOIOTHS, HWHCTPYMEHTHI U 000pyI0BaHUE
MTOBEPXHOCTHOTO MOHTaXKa. MexaHW4YecKoe KpeIUIeHHe OTICTBHBIX JAeTaleld M U3/eNHil 3IICKTPOTeXH H-
KU. DIIEKTPOTEXHMYECKHA MOHTaX 0J0k0B. O0mast cO0pKa M MOHTAX aIapaTHO -TIPOTPAMMHBIX CH-
cteM. TexHosorust ryT1oB. COOpKa M MOHTaX HECYIIETO OCHOBaHMUs. BEIX0THOW KOHTPOJL COOpaHHON
annapaTHO-IPOrpaMMHOM cucTteMbl. PeryiupoBka annapatypsl. McnblTaHus.




Haz[e)lmocn, U CpeACTBA €€ NMOBLIIICHUSA

OCHOBHBIE TeXHHYECKHE MOKa3aTeIN KauecTBa PaJMO3JICKTPOHHOI ammapatypsl. OCHOBHBIC TPUYHHEBI
0TKa30B anmapaTypsl. CXeMHO-KOHCTPYKTHBHbBIE (PaKTOPBI HaJeKHOCTH. OTKa3bl 3JIEMEHTOB JJIEKTPO H-
HBIX cxeM. Koa¢pdumment Harpysku. Kymbtypa npoussozicTa. HecoBepmeHCTBO TeXHOTOTHYECKIX
MIPOIIECCOB, HAPYIIEHHE TEXHOJIOTHYECKOTO IIHKIIA, OMIHOKH IPH BHITIOJIHEHUH COOPOYHBIX M MOHTA XK-

HBIX paboT, 3arpsI3HEHHOCTh PabOYMX MECT, BO3/IyXa, 000pYI0BaHUS U MPUCTIOCOOJIEHUH, ClIabbIi BXO JI- 4
HOW ¥ BBIXOJHOM KOHTPOJb KadecTBa MPOIYKINH, HEJOCTAaTOYHAs KBaTM(UKAIMI pabodnx M MHKEHE P-
HO-TeXHHYECKHX PabOoTHHKOB. CyOBeKTHBHBIE SKCIUTyaTalMOHHBIE (hakTopbl. OOBEKTHBHBIC JKCINTyaTa-
IIMOHHBIE (PakTOpEl. YaapHO-BHOpannoHHEIE Harpysku. Kmmmatndeckne BosaeiicTeusa. brnonrmueckue
¢akropsl. Kocmudeckue ¢akTopsl.

5 | ABromarm3amusi mpomsBoactea CBT
Cuctema aBromatusupoBanHoro npoektuposanus (CATIP). ABromatu3nupoBaHHasT IOATOTOBKA TPOU3-
BojctBa (ACTIIT). ['ubkoe aBTOMATH3MPOBAHHOE MPOU3BOJCTBO. [ HOKHE MPOU3BOICTBEHHBIE CUCTEMBI
(I'TIC). ABromaTu3upoBaHHAs cucTeMa HHKeHepHoro obecneueHus (ACHUO). KomneiotepHOe HHTETp H- 4
poBaHHOE pou3BOACTBO. [IpoMbltiienHsie paboTel. Kondurypanuu po6otos. [IpumeneHne po6oToB B
IIPOU3BOJICTBE, OOCTy)XKUBAHUN U B aBTOMATU3NPOBAaHHOM KOHTpose. COCTaB MPOMBINIIIEHHOTO poOoTa.
I'nOxue nmpounsBoacTBeHHBIE crcTeMbl. CiocoObI TuaHupoBanus mpoussoctea. Texunosorus [TIC. Co-
ctaB I'TIC.

JlabopaTopHble paGoThI 18
10 | PacueT TeXHOJOTHIHOCTH KOHCTPYKITHH 2
11 | PacueT TeXHONOTHYHOCTH KOHCTPYKIMH C IOMOIIBIO IPOTPAMMHOTO 0OecTIedeHUs 2
12 | Pacuer 35leMEHTOB MPOBOJLIIIETO PUCYHKA 2
13 | Pacuer 351leMEHTOB MPOBOJLIIIETO PUCYHKA 2
14 | Pacuer Hape)KHOCTH W3IEIHS C MTOMOIIBIO IIPOTPAMMHOTO 00ecedeHuUs 2
15 | TIpoextnpoBaHME THIIOBOTO 3JI€MEHTA 3aMEHBI B CHCTEME NPOEKTUPOBAHUS NI€UATHBIX IJIAT 2
16 | IlpoextnpoBaHHE THIIOBOTO 3JIEMEHTA 3aMEHbI B CHCTEME MPOCKTHPOBAHMS IEYATHBIX ILIAT 2
17 | V3y4yeHue cuCTeMbl KOHCTPYKTOPCKOTO TPOEKTUPOBAHUS 2
18 | M3ydeHue cuCTEMBbl KOHCTPYKTOPCKOTO IPOEKTUPOBAHUS 2

Tema 2.4 Dxkcmyarauusi CBT Conepxanue 10

YcTaHoBKa, KOHGUIypHpOBaHHe M MOJEPHU3ALMS

1 | AmmapaTtHo-mporpamMMHOM cucTeMbl Ha 6a3e IID9BM. KondurypupoBanue anmapatHo -porpaMMHON 2
cucteMbl. MoJiepHU3aLMsl ¥ ONTHUMHU3aLUsL CUCTEMBI.
TexHuueckoe 006CJay:KMBaHUWe, KOHTPOJbL M auarHoctnka CBT

2 [podunaktnueckoe obciyxkuBanue. OOCIy)KUBaHHE MOHUTOPOB, HAKOTIUTENEH MH(OpPMAIUH, 2
yCTPOHCTB BBOa/BbIBOIa MH(pOpMamuu. KanennzapHoe miaHupoBaHHE NPOQUIAKTHYECKOTO TEXHHUY e-
CKOT0 00CIIy>XKHBaHUsL.

3 Buns! HeucnipapHocTeii CBT u cnoco0bl MX yCTpaHeHHs! 2
ba3oBble MeTObI YCTpaHeHUs] HeucnpaBHocTeil. CUMOTOMBI M BBISIBICHUS] HeucnipasHocteil BT

JlaGopaTopubie paGoTbI 4
19 | Cbopka u koH(HUIYpalLHMs aNapaTHO-NPOrPaMMBbIX CUCTEM 2
20 | Coopxka u KOH(UIrypalHs annapaTHO-NPOTrPaMMBbIX CHCTEM 2




KypcoBoe mnpoexkTHpOBaHue

1.Pa3zpaboTka miatel conpspkeHus IIDBM ¢ naTankamu (IONOXKEHUS, CKOPOCTH, TeMIIepaTy Phl, JAaBICHUS, BIAXKHOCTH, OXPAaHHOM CUTHANM3aLUM,
OCBEILIECHHOCTH H T.TJI.)

2. Pa3paboTtka mnatel conpspkenus [[D9BM ¢ MukpomnpuBoamMu

3. Pa3pabotka miatel conpspxeHus [IDBM ¢ u3MepuTensHeIMU Ipudopamu

4. Pa3paboTka U3MEPUTENHHBIX AT

5 Paspabotka miatel conpspkeHust [IDBM ¢ ObrToBBIME TpHOOpaMu

30

CamocTonTebHast pa0ora mpu m3ydeHuu pasgena IIM
Cuctematuyeckasi IpopaboTKa KOHCIICKTOB 3aHATUH, Y4eOHOMN 1 CIeHaIbHOI TeXHUUECKOH JmTepaTyphl (110 BolpocaM K naparpadam, riiaBam
y4eOHBIX TOCOOUIA, COCTABIICHHBIM IPEIOIaBaTesieM ).
IMoarotoBka K nabopaTopHBIM pabOTaM C UCHOJIB30BAHUEM METOJMYECKUX PEKOMEHJAIMH pernojasartessi, oGpopmieHue 1abopaTopH bIX padoT, 0T-
YEeTOB M MOJTOTOBKA K MX 3alIUTE.
BblnosiHeHHsT PacyeToB O KypCOBOMY NPOEKTUPOBAHUIO, BHIIOJHEHHS rpaMuecKoit 4acTd, 0opMIICHHE MOSICHUTEIILHOW 3alIUCKH KYypPCOBOTO
MPOEKTA.
TemaTuka BHeayIMTOPHOI CaMOCTOSITeJIbHON pPa0dOTHI:

1. CocraBneHue IuaH - KOHCIIEKTOB 110 TeMaM Mpeno aBaTess

2. CocTaBieHHE TECTOB

3. Hammcanue pedeparos

76

YueOHasi mpakTHKA

108

IpousBoacTBeHHAs] NPaKTHKa (10 MPOPUIN0 CreUUATLHOCTH)

Buabl pador
1. PaboTa ¢ HOpMATHBHOM W TEXHHMYECKON JOKYMEHTAIHEH
2. TlpuHUMAaTh y4acTHe B CO3JaHHH, UCTIBITAHUU M DKCILTyaTalud HU(PPOBBIX YCTPOKUCTB.
3. MonTax, 3aMeHa y370B [HU(DPOBBIX YCTPONCTB.

OdopMIieHHE TeXHOJOTHYECKON JOKYMEHTAIIHUH.

90

Bcero

654

Jist XapaKTepUCTHKH YPOBHS OCBOCHHUS y4eOHOTO MaTepHaja HCIOJb3YIOTCS CIeAyoNne 0003HaYeHNUS:

1 - o3HaKOMUTENBHBIN (y3HABaHUE PaHEE H3yUYECHHBIX 00BEKTOB, CBOICTR);

2 - penpoayKTUBHBIN (BBIIOIHEHHE NEATCIHFHOCTH IO 00pa3iy, HHCTPYKIHUH WM MOJX PYKOBOJCTBOM);

3 — IpOayKTUBHBIN (TUTAHUPOBAHHUE M CAMOCTOSTEIbHOE BHITIOJHEHUE ASATEILHOCTH, PElIeHHe MPOOIeMHBIX 3aa4)




4. YCJIOBUSA PEAINBALIUN [TPO®ECCHUOHAJIBHOI'O MOAYJIA
4.1. TpeGoBanus kK MaTe pHAJILHO-TEXHHYECKOMY 00ecreYe HUI0
Peanusanus nporpamMmbl MOIyIIs MpeAronaraeT Haimuue ydyeOHoit Jlaboparopuu nudposoit

cxemorexHuku, Kabunera npoekrupoBaHus U QPPOBBIX YCTPOHUCTB.
O0opynoBanue jadopaTopuu M KaduHeTa:
— KOMITBIOTEPHBIH CTOJI, TPOEKTOp AJISl IPEnoiaBaTeis;
— KOMITBIOTEPHBIE CTOJIBI [T O0y4JaroIMXCs;
— KOMIUIEKT OJJaHKOB TEXHOJIOTMYECKON JTOKyMEHTALUH;
— KOMIUIEKT y4eOHO-MEeTOAMYECKON TOKyMEHTAIUH.
OobopynoBanue padbounx MecT Ja0OPATOPHU:
— nporpamma «Kommac- 3Dy,
— HOCHUTEU WHPOPMAIINH;
— KOMIUJIEKT IJIaKaToB;
— KOMIUIEKT y4€OHO-MEeTOAMYECKON TOKyMEHTAllUH.
Koanexkuus undpoBbix 00pa3oBaTeibHbIX PpeCypCcoB:
— 3JICKTPOHHBIE YIEOHUKH;
— 3JIEKTPOHHBIE IJIAKaThI;
— 3JIEKTPOHHBIE BUA€OMAaTEpUabl.
TexHu4eckue cpecTBa 00yueHHs:
— 000pyIOBaHUE AIIEKTPONIUTAHHUS;
— KOMMYTHPYEMO€E 00O0pY/IOBaHUE;
— MyABTUMEANIHOE 000pYI0BaHMUE;
— UCTOYHUKHU OecriepeOoHHOro NUTaHus;
— BHEIIIHHME HAaKOMIUTEIN HHPOPMALIUH;
— MOOMJIbHBIE YCTPOMCTBA Al XpaHEHU I HH(OPMaLU;
— JIOKaJIbHasl CETh;
— TMOAKIIIOYCHHE K IIT00abHON cetn HTepHeT.
Peanuzanust mporpaMmbl MOAY/sSL MpEIIoaraeT 00s3aTeIbHYI0 y4eOHYIO MPaKTUKY, KOTO-
PYIO PEKOMEHIyeTcs MPOBOAUTH paccpefoTodeHo. [Ipon3BOACTBEHHYIO NPAKTUKY PEKOMEHIyeTCs

IIPOBOJIUTH 110 OKOHYAHUH BCETO Kypca MOAYJIS.



4.2. Mud opmanuonHoe odecneyeHne 00yue HUsA
IlepeuyeHb pekOMeHIYye MO OCHOBHOM M IONOJHUTEJIbHOM JIUTEPATYPbl, HHTEPHET - PeCypcoB,
HeO00XO0IMMBIX VIS OCBOEHHUSI NMPO()eCCHOHATIBLHOT0 MOIYJIs
OcHoBHasl JMTEpaTYpA:
1. boromosioB C.A. OCHOBBI 2JIEKTPOHHUKH U ITU(PPOBON CXEeMOTEXHUKH: yIeOHHUK. M.: «Aka-
nemus», 2014. 208c.
2. Karanos B.W. TlpuknagHas snekrpoHuka: yaeOHUK. M.: «Akanemus», 2015. 240c.
3. Kuctpun A.B. IlpoekrupoBanue 1udpoBbIX ycTpoicTB: yueOHUK. M.: Akamemus, 2016.
288c.
JonosiHuTeILHAS JTUTEpaTypa:
1. Cupopos B.Jl. AnmaparHoe obecieuenne DBM: yueOHUK 17151 HA4aJIbHOTO TTPOQECCH O-
HaJbHOTO 00OpazoBanus. M.: «Axkanemus», 2014. 336¢. (Hoctynao B 9bC «BOOK.ruy»)
2. Ilerpos B.II. BeinonmHeHnue MoHTaxa U COOPKH CpeHEH CIIOKHOCTHU U CIOKHBIX Y3JI0B,
0JI0KOB, TPUOOPOB PAIMO3JIEKTPOHHOM anmnaparypsl, alnaparypbl IPOBOJIHOM CBSI3H, Jle-
MEHTOB y3JI0B UMITYJIbCHOM M BBIYMCIUTENbHOU TexHUKH: [IpakTukym: yqeOHUK. Mocksa:

«Axagemus», 2015. 176 c. (Hoctynao B 9BC «BOOK.ru»)

4.3. O0ume TpeOOBaHUS K OPraHU3aluy 00Pa30BaTeJILHOIO Mpouecca

OcBoenne IIM «IpoexkrupoBanue 1uMPOBBIX YCTPOHUCTB» MPOU3BOAUTCS B COOTBETCTBUM C
YTBEP)KACHHBIM ydeOHOM TutaHoM 1o creruanbHoctd 09.02.01 - KommbloTepHBIE CHCTEMBI H KOM-
MJIEKCHI U KaJICHIAPHBIM IpauKOM.

VYcnoBust npoBEeNCHU S 3aHATHI

[Ipu opranu3zanuy y4eOHBIX 3aHATHH B LEJSAX peain3alii KOMIETEHTHOCTHOTO MOIX0/1a IO K-
HbI IPUMEHSTHCS aKTUBHBIE W MHTEPAKTUBHBIE OPMBI U METOJIbI 00ydeHUs (JIeI0BbIE U POJIEBBIC UT-
pBI, pa3dopa KOHKPETHBIX CUTYallMH M T.II.), TAPTHEPCKUE B3aW MOOTHOIICHHUS MPENoiaBaTens ¢ 00y-
YAIOIMMHUCS, 00yJarommMXcsi MeX1y cOOOM; HCIOIb30BAaHUE CPEICTB JJIS MOBBIILIEHUS] MOTUBAIIMU K

00y4eHMUIO.



AKTHBHBIE U HHTCPAKTUBHLIC (l)Ole)I MPOBEACHUA 3aHATHH

ITo MJIK 01.01 «Ilnd poBasi cxeMOTe XHUKA»

TeMbl 3aHATHI ®opMbl NPOBeEAeHUA 3AaHATHI

Tema 1.1. OCHOBBI JOrMYECKOTO MPOEKTUPOBAHUS | METOJ pabOThI B MaJIbIX IpyHIax

TEPMHUHOJIOTHYECKU TUKTAHT, paboTa ¢ J0-
Tema 1.2. DaemenTHasa 0a3a CXEMOTEXHUKA
KyMEHTaMHU

Tema 1.3. [IpoekTrpoBaHue KOMOMHAIIMOHHBIX MyJIbTUMEAUA-TIPE3CHTAL U, KOMIIBIOTEPHOE

CXEM .
MOACIINPOBAHUEC U TPAKTUICCKUH aHAJIU3 pEC-

3yJIbTaTOB

MYJIbTHMEHa-TPE3CHTAIl U, KOMITBIOTEPHOE
Tema 1.4. IlpoexTupoBaHue MOCIeI0BATEIBHBIX
MOJISTTUPOBAHUE ¥ IPAKTUYECKUI aHAIIN3 pe-
(GyHKIIMOHATBHBIX Y3JIOB
3yJIBTaTOB

Tema 1.5 Cxemorexuuka 3V, mpeoOpa3oBareneit
AHAJIOTOBBIX U MU(POBBIX CUTHAIIOB, TPOTPAMMH- | MYJIbTHUMEIUA-TIPE3eHTAIlUH

PYEMBIX JTIOTHYCCKMX MUKPOCXEM

AKTHBHBIE U HHTCPAKTUBHLIC (l)OpMI)I MPOBE€ACHUA 3aHATHH

IHo M/IK 01.02 «IIpoekTUpoBaHHe nM()POBHIX YCTPOMCTB)

Tembl 3aHATHH ®DopMbI POBeEICHUS 3AaHATHI

Memoo PKMYII
Knacrep
PaGota B ManbIx rpymmax

Memoo PKMYIT
PaboTa B MasbIxX rpymnmax

3ursar
Tema 2.2 Bunsl koncTpynposanus CBT Ky6uk

Tema 2.1. Tunsl KOHCTPYKTOPCKON JOKYMEHTALIMHU

BbopToBoii xxypHan
Hucepr

Tema 2.3 IlpousBonctso CBT Memoo PKMYII
boprosoi xxypHan
Pabota B ManbIx rpymnmax
Kybuk

Hucepr

PaGouas Terpans

3ursar

KI1acTep

Memoo PKMYII
PaboTa B ManbIX rpynmax

Tema 2.4 Dxcruyarauuss CBT

HpOI/ISBO,I[CTBeHHaSI IIpaKTHUKa IIPOBOAUTCA B OpraHU3AlUAX U HpO(l)I/IJ'IBHBIX MMpCAIPUATHAX, 10

pe3ynbTataM KOTOpOH, oOydarommecs HMPeOoCTaBISIOT OTYET, MPOM3BOJICTBEHHYIO XapaKTEPUCTUKY.



ATTecTanus Mo uToraM MpPOM3BOACTBEHHOW MPAKTUKUA MPOBOJUTCS C YUETOM PE3yIbTaTOB, MOJATBEP-
JKIACHHBIX JJOKyMEHTAMH COOTBETCTBYIOIMX OpTaHH3aIUA.

JIMCIUIITUHBI ¥ MOJTYJH, MPEALIECTBYIOLIE OCBOCHUIO TaHHOTO MOTYJIS:

HNuocTpaHHBbIN SA3BIK;

HNuxenepuas rpaduka;

OCHOBBI 3JIEKTPOTEXHUKH ;

[puxnaaHas >MEeKTPOHUKA;

DJIEKTPOTEXHUYECKUE U3MEPECHUS;

NndopmaninoHHbIe TEXHOJIOTHH;

Mertposiorusi, cTaHIapTU3ANHS, CePTUPUKAITUS,

OHGpaHI/IOHHBIC CHUCTEMBI U CPCIbI;

© o N o g~ w DN PP

JuckpeTHas MmaTeMaTuka
10. OcHOBBI aNTOPUTMU3ALUH U TPOrPAMMHUPOBAHHS;

11. Be3ormmacHOCTh XKU3HEASITETEHOCTH.

4.4. KanpoBoe o0ecnieyeHne o0pa3oBaTe IbHOIO Mpolecca

TpeboBanus K KBanuUKAIUKA TEAATOTHUECKUX KAAPOB, 00ECIIEUNBAOIIMX 00yISHHE TT0 ME K-
T CIUTUTMHAPHOMY Kypcy (KypcaM) U PYKOBOJICTBO MPAKTUKOW: HAIMYKME BBICIIETO WHKCHEPHOTO MIIH
BBICITIETO TI€AATOTMYECKOr0 00pa30BaHMSs, COOTBETCTBYIOUIETO MPOUITIO.

[lenarornyeckuii coCTaB: IUIJIOMAPOBAHHBIE CHEIHATUCTBI — MPENOAABATEIIA MEXK AU CIIUILIN -
HapHBIX KypCOB.

Macrtepa: HaM4He BBICIIETO TMPOQECCHOHATBHOTO 00pa30BaHMsl, COOTBETCTBYIOIIETO Mpodu-
JIFO TIPETOoaBaeMOro MOAYJIS, C 00s3aTEIbHBIM IIPOXOXKICHUEM CTAKUPOBOK HE Pexe 0JHOTO pas3a B 3
roJia, OMBIT JESATEIBHOCTH B OPTaHU3aIUsX, COOTBETCTBYIOIICH MPOPECCHOHATBEHONU CQEepHI, SBIISETCS
06$I3aTeJIBHbIM. K HCIIaFOFI/I‘{eCKOfI ACATCIIBHOCTH MOTYT IMPHUBJICKATHCA BCAYIIMC CIICHHUATIUCTHI IIP O-

(MITBHBIX OpTaHU3AIUMN.



5. KOHTPOJIb U1 OHEHKA PE3YJIbTATOB OCBOEHUSA IMPO®ECCHUOHAJIBHOI'O
MOZIYJISA (BUJA MIPOPECCUOHAJIBHOMN NEATEJIBHOCTH)

KoHTpoJIb 1 OlLleHKa pe3yabTaTOB OCBOEHHUS AUCLUILIMHBI OCYILECTBIIACTCS IIPENo1aBaTelieM
B IIpoOIIecce MPOBEACHUS NMPAKTUUECKUX 3aHATUH, yueOHOM MPaKTUKU, a TakKe IIPU BBHITTOJIHEHUS, 00Y-

YAIONMMHUCS WHAWNBUIYAJIbHBIX 3aJaHUM.

OcHOBHBIE MOKA3aTEJIH OLIE HKH pe3yab-

(I)Ole)I H ME€TO/AbI KOH-

Pe3syabratbl
Tara TPOJISL U OLI€ HKH
[K1.1 BbInonHaTe | — AeMOHCTpaIvsi HaBBIKOB aHANM3a U JlabopartopHas pabora, Te-
TpeOOBaHUsI TEXHUYE- | CHHTEe3a KOMOMHAIIMOHHBIX CXEM; CTHUpPOBAaHHUE,
CKOTO  3a/JlaHusl Ha
MPOEKTUPOBAHUE

U QPPOBBIX YCTPOHCTB

Brimomaenune HHAWBUOYyaJlb-
HOrO 3aJaHusd

I1K1.2 Pa3zpabaTbiBaTh
A (POBBIX
YCTPOMCTB Ha OCHOBE
UHTETPAIBHBIX  CXEM
pa3HOl CTENEHU WH-

CXEMBbI

Terpanumn

— OIIpeZEICHUE TEPEUHS] KOHCTPYKTOPCKON
JOKyMEHTAIMH, UCII0JIb3yEMOU IIPH MPO-
EeKTUPOBAHUU;

— MPOEKTUPOBaHUE LU (PPOBBIX YCTPOICTB;
— BBIIIOJIHEHME IIPABUII DKCILTyaTalluu
UUPPOBBIX YCTPOUCTB, 00ECIIEUEHHS UX
IIOMEXOYCTOMUMBOCTHU U TEIJIOBBIX PEKHU-
MOB, 3allATH OT MEXaHUYECKUX BO3JECH-
CTBMH U arpeCCUBHON CpEIbl;

JlaGopaTopHasi U caMOCTOsI-
TenpHa paboTa, TECTUPOBa-
HHUE,

I1IK 1.3 Hcnoas3oBath
CpeAcTBa M METOJBI
aBTOMAaTHU3UPOBAHHO-
0  MPOEKTHPOBAHUS
npu paspaboTke 1ud-

— pa3paboTKa KOMILIEKTa KOHCTPYKTOP-
CKOW TOKyMEHTAI[UU C UCIOJIb30BaHUEM
CAIIP;

— IEMOHCTpALHS HABBIKOB IIPOEKTUPOBa-
HUS TU(POBBIX YCTPOMCTB HA OCHOBE Ia-

JlaboparopHas paborta

Brimomaenune HHAWBUOYyaJlb-
HOTIO 3aJaHUA

POBBIX YCTPOHCTB KETOB MPUKIAJHBIX IPOTPAMM;
— IEMOHCTpAIMsI HABBIKOB MPOEKTHUPOBA-
HUSI TOIOJIOTU Y NE€YaTHBIX IJ1aT, KOH-
CTPYKTUBHO-TEXHOJIOTUUECKUX MOJyJIEN
IIEPBOI0 YPOBHS C IPUMEHEHHEM IAaKETOB
HPUKIAJHBIX IPOTPAMM;
I[IK 1.4 [IlpoBomuth | — ompeneneHue nokaszareneid HaaesxkHoctu | JlaboparopHas pabota, Te-
U3MepeHus: mnapameT- | U orneHku kadectBa CBT; CTHUpPOBAaHHUE,
POB  MPOEKTUPYEMBIX | — OINpeJesieHne OIeHKM KadyecTBa U
YCTPOWCTB W OmNpefe- | Hae)KHOCTH ITU(POBBIX YCTPOHCTB;
JATh IIOKa3aTean | — MPOBEICHUE OLEHKU KauecTBa U HaJeXK-
HaJIeKHOCTH. HOCTH IIU(POBBIX YCTPOICTB;




IIK 1.5 Bemmoagars
TpeOoBaHUsI HOpMa-
TUBHO — TEXHUYECKON

JIOKyMEHTaIu1

— JACMOHCTpalus HABBIKOB IPUMCHCHUSA
HOpMaTHBHO-TCXHHqCCKOﬁ AOKYMCHTAllUHU.

JlaGopaTopHas U caMOCTOsI-
TesNbHa paboTa, TECTUPOBA-
HHE, YCTHBIN OIIPOC
BrlnonHeHne nHIUBUTyallb-
HOTO 33/IaHUS

KoMILTekCHBIN 3K3aMEH 110
MOYITIO

[To oxOHYaHUH TAHHOTO MOAYJISI TPOBOAMTCS SK3aMEH KBATH(PUKAIIMOHHBIH.

(DOPMI)I U METOABI KOHTPOJIA 1 OLICHKA PE3YJILTATOB O6y‘-IeHI/I5[ JOJIDKHBI ITO3BOJIATE ITPOBEPATH

y 00yJaroImxcss He TOJIBKO CHOPMHUPOBAHHOCTH MPO(ECCHOHAIBHBIX KOMITETEHIIUN, HO U Pa3BUTHE

06LL[I/IX KOMIIETeHIIUH 1 OGCCHCHI/IBaIOH_II/IX nx yMeHPIfI

Pe3yabTathl (0cBOeHHBIE 001Me
KOMIIeTe HI[UH)

OcHOBHBIE NOKA3aTEJIN Oll€ HKH
pe3yJabTaTa

(I)OpMBI H ME€TO/JbI
KOHTPOJIA X OEHKH

OK1 IloHuMars CylmmHOCTb M COIIU-
AITBHYIO 3HAYUMOCTh CBOEH OymyIreit
npodeccuu, NposIBIISITh K HEH yCTOH-
YUBBIA UHTEPEC

— JIEMOHCTpaIUs UHTepeca K Oy-
Iymie npodeccuu

OK2 Opranmn3oBsIBaTh COOCTBEHHYIO
JeSITEIIEHOCTD, OTIPEACISTE METOIBI 1
CrocoObI BBITIOTHEHHUS TPOECCH O-
HAJIBHBIX 3371a4, OLIEHUBATh UX I (-
(eKTUBHOCTD U Ka4eCTBO

— BBIOOP M IPUMEHEHUE METOJIOB U
croco0oB pereHust Mpodeccuo-
HaJIBHBIX 33]1a4;

— otieHka d(peKTUBHOCTH U Kaue-
CTBa BBIIIOJIHECHU A,

OK3 Pemiats mpo0ieMbl, OllEHUBATh
PUCKH ¥ TPUHUMATh PEIICHUS
B HECTAHJAPTHBIX CUTYAITHSIX

— 06€301MO0YHOCT PEICHUS
CTaHAPTHBIX U HECTAHJAPTHBIX
npodeCCHOHATBLHBIX 3a7a4;

OK4 OcyiecTBisITh MOUCK, aHAINU3 U
OIIeHKY MH(pOpMaIIFH, HEOOXOAMMOM

JUISI TOCTAHOBKH | pellieHus mpodec-

CHUOHAJIBHBIX 33/1a4, TpodeccuOoHalb-
HOTO U JMYHOCTHOT'O Pa3BUTHUS

— OBICTPBIN U TOYHBIN TOUCK HE-
00xonuMoi nHpOpMaIH;

OKS5 Hcnonb3oBaTh HHGOpMaIHOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTUN AJIS
COBEpILIEHCTBOBAHUS Mpodeccuo-
HaJIbHOU JIEATEIILHOCTH

— pCHICHNEC HECTUIIOBBIX HpO(I)eCCI/I-
OHAJIBHBIX 3a1a4 C UCIIOJIb30BaHU-
€M PA3JIMYHBIX UCTOYHHNKOB UH-

dopmaruu;

OK6 PaboTaTh B KOJJIEKTHBE U KO-
MaHjie, 00eCIIeunBaTh €€ CIJIOUYCHHUE,
(peKkTHBHO OOIATHCS C KOJUIETAMHU,
PYKOBOJICTBOM, MOTPEOUTENAMU

— coburoieHrne Mep KOH U IeHI -
aTbHOCTU ¥ MH(POPMAIIMOHHOM
0€30IaCHOCTH;

— MCIIOJIh30BaHUE TPHUEMOB KO-
PEKTHOTO MEXIMYHOCTHOTO 00-
LICHU ST,

OK7 CtaBuThb 11€J1M, MOTUBUPOBATH
JIeSITEIbHOCTh TOAYMHEHHBIX, OpTraH -
30BBIBATh U KOHTPOJIUPOBATH UX pPa-
00Ty C MPUHATHEM Ha ceOsT OTBET-

— MPOU3BOIUTH KOHTPOJIb Kade-
CTBA BBITTOJIHEHHOH pabOTHI U
HCECTU OTBECTCTBCHHOCTD B pPaMKax
npodeCCHOHATLHON KOMIIETEHT-

WuTepnperamnus pe-
3yJAbTaTOB HAOIIO/IE-
HUH 3a AeITeIIbHO-
CTBIO 00YYaIOIIETroCs
B TIPOIIECCE OCBOCHMUS
oOpa3oBarenbHOI
MPOTPaMMBI




HHU 3aJaHU N

CTBCHHOCTH 3a pE3YyJIbTaT BBIIIOJJIHC-

HOCTH;

OKS8 CamocTosTeNnbHO OMpPENeNsTh

3a/1a94 TPOQeCCHOHAIBHOTO | JI Y-
HOCTHOTI'O pa3BUTHA, 3aHUMATLCA Ca-
MOOOpa30BaHNEM, OCO3HAHHO IJIAaHHU-
POBaTh MOBBIIIEHNE KBATH(PUKAINN

— OpraHM3aIus CAMOCTOSATEITBHBIX
3aHATUN PU U3y4eHUH TTpodeccu-
OHAJIBHLIX 3HAHUU U OT€YECTBECH-
HOTO ¥ 3apyOEKHOTO OIBITA;

OK9 OpueHTupoBaThCs B YCIOBUSIX
YacCTOW CMEHBI TEXHOJIOTHH B mpodrec-
CHOHAJIBHOM NIESTETLHOCTH

HOI ACATCIIbHOCTHU |

— aHAJIN3 ¥ UCTIOJIb30BAHHUE HHHO-
BaIuii B o0mactu npodeccuoHaib-

Onucanue mKajg oneHUBAHUS
HNuaukaropsl HeYy/10BJIe TBOPHU-
Y/I0OBJIETBOPUTEJIBHO XOpOo1Lo OTJINYHO
KOMIIETEHIIUH | TeJIbHO
N YpoBeHbp 3HaHMU B | YpOBEHb 3HAHUU
YpoBeHb  3HaHUU
MuHuMansHO  J0mYy- | 00beMe, COOTBET- | B 00beMe, COOT-
HUXXKE MHUHUMAaJb- .
IHoanora 3Ha- . | CTUMBIN YpOBEHb 3Ha- | CTBYIOLLIEM IPOTpaM- | BETCTBYIOILEM
. HBIX TpeOOBaHUU. .
HUH HuH. JlomymeHo MHO- | Me TOAroToBKH. Jlo- | mporpamMme moJ-

Nmenn mecto 1py-

TO HETPYOBIX OMMOKHU. | MYIIECHO  HECKOJIBKO | TOTOBKH, oe3
ObIC OIIMOKH.
HErpyobIX OommMOOoK OImMOOK.
IIponemoHcTpH-
[IponemoncTpupoBa- OBaHbl BCE OC-
[IponemoncTpupoBa- POl Thup p
[pu peleHu HbBI BCE OCHOBHBIE | HOBHBIE YMEHHUS,
Hbl OCHOBHBIE YyMe-
CTaHJApPTHBIX  3a- yMeHus. PelieHbpl Bce | pemieHbl BcCe OC-
Hus. Pelensl THMO-
a4 HE MPOJEMOH- OCHOBHBIC 3aJladyll C | HOBHBIE 3aJaud C
Haanumne yme- BBIC 3a7a4d C HETpy-
. CTPUpPOBAaHbI  OC- HErpyObIMH  OIMOKa- | OTACTBHBIMUA HeE-
HMii OBIMH OIIMOKaMH.
HOBHBIE YMEHHUSL. MHU. BBINOTHEHBI BCE | CYHIECTBEHHBIMU
BeinonHeHnsl Bce 3a-

Nmenun mecto rpy-
Oble OIMOKH.

IAHWSA, HO HE B IIOJI-
HOM 00BEME.

3aaHNsA, B IIOJIHOM
00beMe, HO HEKOTO-
pBI€ C HEIOUYEeTaMHU.

HEOO0UYE€TaMU, BbI-
MMOJIHEHBI BCE 3a-
IaHUus B IIOJHOM
o0BeMe.

KoMnerennus B
MOJIHOM Mepe He

CdopmMupoBaHHOCTh
KOMIIETEHLIMM  COOT-
BETCTBYET MHUHU-

CdopmMupoBaHHOCTD
KOMIIETEHLIMU B IIe-
JIOM  COOTBETCTBYET
TpeOOBaHUSIM, HO €CTh

CdopmupoBan-
HOCTh KOMIIETEH-
[UU  TIOJHOCTBIO

MalbHBIM TPEOOBAHU- COOTBETCTBYET
chopMupoBaHa. HEJIOYETHI. Nwmero-
saMm. MMeronmxcst 3Ha- . TpeOOBaHUSIM.
Nmeronmxcst  3Ha- . . IMXCS 3HAHWH, yMme-
N . | HAM, yMEHUH, HaBBI- N HNmeronmxcs
Xapakrepu- HUM, YMEHUH, HUM, HaBBIKOB U MO- . .
KOB B IIEJIOM JOCTa- 3HAaHWH, YMEHHH,
cTUKa  c(op- | HABBHIKOB HEIOCTa- TUBAIlUU B IIEJIOM JIO-
TOYHO JUIA PEIICHHS HaBBIKOB M MOTH-
MHPOBAHHOCTH | TOYHO [UIsl pelle- CTaTO4YHO JUISL pelle- .
NpakTUYeckux (Impo- BallUU B IOJHOM
KOMINETEHIUH | HUSL TPAKTUUYECKUX HUS ~ TPAKTUYECKUX
(eccOHAIBHBIX)  3a- Mepe J10CTaTOYHO
(mpodeccuonaib- (mpodeccruoHabHBIX)
Jad, HoO TpeOyeTcs Juis peleHus
HBIX) 3amad. Tpe- 3ama4y, HO Tpeodyercs
JOTIOTHUTENbHAS CIOXHBIX  IpakK-
OyeTcst TMOBTOPHOE JOTIOTHUTENIbHAS
OpakTHKa 10 O0Jb- TUYECKHX  (TIpO-
oOyueHue MpaKTHKa MO HEKOTO-
IMHCTBY  TNpaKTH4e- (deccruoHaTbHBIX)
peIM TIpodeccuoHab-
CKHX 3aJau. 3ajay.
HBIM 3a/1a4aM.
YpoBeHnb
copmupoBaH- . . .
hopmup Huszxuit Huxe cpennero Cpenuuit Bricoxkuii

HOCTH KOMIIe-
TeHIUH
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HporpaMMa corjiacoBaHa.
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