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1 MACMNOPT PABOUYEN YUEBHOW MPOTrPAMMbI
MPOPECCUOHANBHOIO MOAY Ns

[MpoeKkTMpoOBaHMe LNGPOBbLIX YCTPONCTB

1.1 O6nactb NPUMEHEHNSA NMpPOrpaMmmbl

Pabouas yuyebHas nporpamMma npodeccuoHanbHoro moayna (ganee pabouvas
nporpammMa) - SB/ISETCA 4acTbk NporpaMmbl MOAFOTOBKW CMeLnanncToB CpPefHero
3geHa B cooTBeTcTBMM ¢ @I OC no cneumanbHoctn 09.02.01 KoMnblOTepHble
CUCTEMbI W KOMMJIEKCbl B 4acTW OCBOEHWS OCHOBHOIO BMAa NpPoMeccuoHanbHOW
peatensHoctn (BMA): MpoekTupoBaHne LUMPPOBLIX YCTPONCTB M COOTBETCTBYHOLMNX
npogeccmoHanbHbiX KomneTeHumn (MK):

NnNK 11 BbinonHATb TpeboOBaHWS TEXHUYECKOro 3aflaHud Ha MNPOeKTUpoBaHue
LMPPOBbLIX YCTPOMCTB.

MK 1.2 PaspabatbiBaTb CXeMbl LU(POBbLIX YCTPOWCTB Ha OCHOBE WHTErpasbHbIX
CXeM pa3HON CTeNeHn UHTerpayum.

MK 1.3 Ncnonb3oBaTb CpefcTBa M METOAbl aBTOMATU3NPOBAHHOIO MPOEKTMPOBaHUA
npu pa3paboTke LUPPOBLIX YCTPONCTB.

MK 1.4 TlpoBOAWTb W3MEpPEHUs NapamMeTpoB MNPOEKTUPYEMbIX YCTPOWUCTB W
onpefenAaTb nokKasaTenu HaLeXXHOCTU.

MK 15 BbinofHATL Tpeb0BaHUSA HOPMATUBHO-TEXHUYECKON JOKYMEHTaLNN.

1.2 Lenu v 3agaum moaynsa - Tpe6oBaHUS K pe3y/bTaTam 0CBOEHUS mogyns

C uenbio 0BNajeHUs yKas3aHHbIM BUAOM MPOKMECCMOHANbHOW AeATENbHOCTU W
COOTBETCTBYHOLWMUMN NPOKNECCMOHANbHLIMM KOMMETeHUUAMN ob6ydatoluiics B Xofe
0CBOEHUSA NMPodecCUoHaNbHOTo MOAYNA AOMKEH:

MMeTb NPaKTMNYECKNIA ONbIT:
MPUMEHEHNUS WHTErpanbHbIX CXE€M pPa3HOi CTemneHWM UWHTerpauyuu npu
pa3paboTKe LMDPOBLIX YCTPOMUCTB 1 NPOBEPKN UX HA PAGOTOCMOCOBHOCTb;

NPOeKTMPOBaHUSA LUGPOBLIX YCTPOWCTB HA OCHOBE NMaKeTOB MPUKaAHbIX
nporpamm;
- OUEHKM KayecTBa M HaAEXHOCTU LU(POBbIX YCTPONCTB;
- NPUMEHEHMUS HOPMaTUBHO-TEXHUUYECKON JOKYMEHTaLuNN.

YMETb:
BbIMO/MIHATL aHaNM3 U CUHTE3 KOMOUHALNOHHBIX CXEM;

- NpOBOAUTb MUcCCNefoBaHWS paboTbl LUGPPOBLIX YCTPOMNCTB WM MPOBEPKY MX Ha
paboToCNOCOBHOCT;

- paspabaTbiBaTb CXeMbl LU(POBbLIX YCTPOWCTB HAa OCHOBE MHTErpanbHbIX CXEM
pasHOW CTerneHN MHTerpayuu;

- BbINONHATb TpebOBaHMS TEXHWYECKOro 3ajaHMsA Ha MPOeKTUpOBaHue
LMDPOBLIX YCTPOMCTB;

- MpOeKTMpoBaTb TONONOT U0 neyaTHbIX nnart, KOHCTPYKTUBHO-
TeXHON0rnyeckne MOAYNN MNepBoro YPOBHA C MNPUMeEHEeHMeM MakKeToB



NPUKNagHbIX Nporpamm;
paspabaTbiBaTh KOMMIEKT KOHCTPYKTOPCKOM LOKYMeHTauunu C
MCMNOMIb30BAHNEM CUCTEMbl aBTOMATU3MPOBaHHOTro npoektuposaHusa (CArMP);
- onpefenAaTb MOKasaTeNM HafeXHOCTM W [aBaTb OLEHKY KayecTBa CpefCTB
BbIYUCNUTENbHON TexHUKN (CBT);
- BbINONHATb TPe6OBAHUA HOPMATUBHO-TEXHUYECKON JOKYMeEHTALWUN;

3HaTh:

- apupMeTUYecKune u Nornveckne OCHOBbI LUGPPOBON TEXHUKMU;

- npasufa oopMJieHNA CXeM LUGPPOBbLIX YCTPOUCTB:

- MPUHLUNBI NOCTPOEHMA LU(POBbLIX YCTPONCTB:

- OCHOBbl MUKPOMNPOLECCOPHOMN TEXHUKMU;

- OCHOBHble 3ajayun ¥ atanbl NPOEKTUPOBAHUSA LUPPOBbLIX YCTPOUCTB:

- KOHCTPYKTOPCKYI0 AOKYMEHTAaLUO, NCNONb3YEMYIO NPU NPOEKTUPOBAHUMU;

- ycnoBuMs  3Kcnayataumum  LUMPOBbLIX  YCTPOWCTB,  obecrneyeHue  ux
MOMeX0yCTOMYMBOCTM M TENOBbIX PEXUMOB, 3alUTbl  OT MeXaHWYecKux
BO34ENCTBUI N arpecCUBHOW cpepbl;

- 0COGEHHOCTM MPUMEHEHMA CUCTEM aBTOMATM3UPOBAHHOIO MPOEKTMPOBAHUSA,
nakeTbl MPUKAALHbIX NPOrpamMmm;

- MeTOo/Abl OLEHKWN KayecTBa U HafeXHOCTU LUKDPOBbLIX YCTPONCTB;

- OCHOBbI TeXHO/IOTMYecKNx npoueccos npoussoactesa CBT;

- HOPMAaTUBHO-TEXHUYECKYID  [AOKYMEHTauul: WHCTPYKUUK, PpernameHThl,
npoueaypbl, TEXHUYECKUE YCNOBUA U HOPMATUBHI.

TpygoBas MpuemMkKa TeNEKOMMYHWKaLWOHHOIO 060pyAOBaHWA Ha MOHTaXHON nnowanke c
yHKLMSA MPOBEPKOW ero COOTBETCTBMSA LOKYMEHTaM
Tpypnosble - lMpoBepka HanuuMsa [OOKYMEHTOB, MNOATBEPXAAKLWMX KayecTBO MOCTaB/IEHHOMO
AENCTBUA TeNIeKOMMYHWUKALMOHHOTO 060py10BaHUS;

- PacnakoBka TefleKOMMYHMKaLMOHHOT0 060pyA0BaHMS;

- Mpurem 1 npoBepka KOMMNEKTHOCTMN feTaneld, 3aNeMeHTOB 1 6/I0KOB MOHTMPYEMOTO

TENEKOMMYHMWKaLMOHHOT0 060pyA0BaHMS;

- BbisiBneHne AeeKTOB NOCTaBNEHHOIO TENEKOMMYHUKALMOHHOTO 060pyf0BaHUA ©

netanen;

CocTaBfieHMe  BeAOMOCTM  BbIIBMIEHHbIX  geekToB (414 MocTaBLiMKa

TeNIEKOMMYHUKALUOHHOTO 060pYA0BaHNSA) C LEeNbI0 UX YCTPaHEHNS.

1.3 KonnyecTBO 4acoB Ha 0CBOEHME NporpamMmmbl NPogeccnMoHanbHOro Moayns:
Bcero - 624 yac, B TOM 4yucne:

OuHad thopma 0byyeHUs

MaKCUManbHOI y4ebHON Harpysku obyuvarollerocs 408
06A3aTeNIbHON ayaMTOPHOW y4ebHOM Harpy3ku obyuyatollerocs 266
caMoCTOATeNIbHOM paboThbl 06yyatoLlerocs 138
KOHCYNbTalU MW 4
NPaKTUYeCcKnX 1 nabopaTtopHbIX 3aHATUNI 128
YyUebHON NpaKTUKK 108
NMPOWN3BOACTBEHHON NPaKTUKK 108



2 PE3YJIbTATbl OCBOEHWNA NMPOPECCNOHAJIBHOIO MOAY A

Pe3synbTaTOM OCBOEHUA Nporpammel I'IpOCbeCCI/IOHaI'IbHOFO MoAayna ABNAETCA

oBnageHue

obyvyarowmmuncs BUAOM npoteccnoHanbHOM LeATe/IbHOCTH

MpoekTnpoBaHMe UNDPOBLIX YCTPOMUCTB, B TOM unucne npogeccuoHansHbiMmu (MK)
o6wmnmun (OK) komneteHUMsMU U JIP (MTMYHOCTHBLIMMW pe3ynbTaTamu):

Koz
MK 11

MK 1.2

MK 1.3

MK 1.4

MK 15
OK 1

OK 2

OK 3

OK 4

OK 5

OK®6

OK 7

OK 8

OK 9

ne i

HanmeHoBaHMe pe3ynbTaTa 00yUYeHUs

BbinofHATL TpeboBaHUA TEXHWYECKONO 3ajaHWA Ha MPOEKTUpoBaHue
LN POBbLIX YCTPOMCTB.

Pa3pabatbiBaTb  CXeEMbI LMPPOBLIX  YCTPOWNCTB Ha  OCHOBe
MHTErpanbHbIX CXeM pa3HOM CTeneHU UHTerpayum.

Mcnonb3oBaTtb cpeactea W MeTOo/bl aBTOMaTM3NPOBAHHOTO
NMPOeKTMPOBaHUA Npu pa3paboTke LUPPOBbLIX YCTPOWUCTB.

MpoBOAUTL W3MepPeHUs napameTpoB MPOEKTUPYEMbIX YCTPOWCTB W
onpefenaTb NoKasaTeNn HaLEXHOCTU.

BbinonHATL Tpe60OBaHNA HOPMATUBHO-TEXHUYECKON AOKYMEHTALUN.

MoHMMaTb CYLWHOCTb W COLMANbHYH 3HAYMMOCTb CBOeW O6yayuiei
npodgeccun, NPosiBAATL K HE YCTOWYUBLIA UHTEPEC.

OpraHn3oBbiBaTb COOGCTBEHHYIO [eATe/IbHOCTb, BblOMpPaTb TUMOBbIE
MeToAbl UM CMNocobbl  BbIMO/IHEHUA NPOMECCUOHaNbHbIX  3afau,
OLEeHMBaTb UX 3PMEKTUBHOCTbL M KayecTBo.

MpuHUMaTb peleHna B CTaHAAPTHbLIX U HeCTaH4apPTHbLIX CUTyauusax u
HECTW 3a HUX OTBETCTBEHHOCTb.

OcywecTBnATb MOUCK U UCNONb30BaHWE MHpOPMaLnM, Heo6XoAUMON
ANA 3P(PEeKTMBHOrO  BbIMOSIHEHMA  NpodeccMOHanbHbIX  3ajad,
npoeccMoHanbHOro N NTMYHOCTHOTO PasBUTUA.

Mcnonb3oBaTb MHGPOPMALUOHHO-KOMMYHUKALUOHHbIE TEXHOMOTUM B
npogeccMoHanbHOW LeATeNbHOCTU.

Pa6oTaTb B KONMEKTMBE W KOMaHAe, I3(M(PEKTMBHO 06WAaTbCA C
KONneramu, pykoBoAcTBOM, NOTPeOUTENSMU.

Bpatb Ha cebsa OTBETCTBEHHOCTb 3a paboTy U/NeHOB KOMaHAbl
(NOAYMHEHHBIX), pe3ynbTaT BbINOMIHEHUS 3afaHUN.

CaMoCTOATENIbHO  OMNpefensTb  3agaynm  MNpPogecCMOHanbHOroO U
NUYHOCTHOrO pasBuUTUA, 3aHUMaTbCA camoo6pa3oBaHMEM, OCO3HAHHO
nnaHupoBaTb NOBbIWEHNE KBaNUMPmKaynm.

OpueHTMpoBaTbLCA B YCNOBUAX 4YacTOW CMeHbl TeXHONOruMin B
npogeccnoHanbHOW AeATEeNbHOCTH.

Oco3HalWMiA  NPUOPUTETHYI  LEHHOCTb  NINYHOCTU  YesI0BEeKa;
yBaXaloWMniA COOGCTBEHHYH U YYXYI YHUKANbHOCTb B PasMyHbIX
CUTyauusix, Bo BCeX (hopMax M BUAAX AesTeNbHOCTH.



NP 10

npP 14

npP 15

NP 16

ne 17

npP 19

nP 23

np 24

npP 28

npP 29

np 32

NP 33

3aboTAWMNIACSA O 3allMTe OKpyXKatLwen cpefdbl, COBCTBEHHON M YyXOMN
6e30MacHOCTU, B TOM 4ucne unuhposomn

[EeMOHCTPUPYHO LN HABbIKM aHanusa U MHTepnpeTaynn nHdopmaymm
U3 PasNNYHbIX UCTOYHUKOB C YUETOM HOPMATUBHO-MPABOBbLIX HOPM

OeMOHCTPUPYOLWMA FOTOBHOCTb M CMOCOOHOCTb K 06pasoBaHuUto, B
TOM 4ucne camoob6pasoBaHUK, Ha MNPOTAXKEHUM BCEN XKU3HU;
CO3HaTe/lbHOE OTHOLWEHWe K HeMnpepbiIBHOMY 06pa3oBaHUI0 Kak
YCNOBUIO yCnewHomn npoteccmoHanbHOMN n 06LeCcTBEHHOW
AeATEeNbHOCTH.

Oco3Hatownii ceba yneHom obwecTBa Ha PerMoHasbHOM M NOKalbHOM
YPOBHAX, WMeKLWMM npeacTaBneHne o KpacHogapCckom Kpae Kak
cybbekTe Poccuiickoin defepaynm, ponm permoHa B XXU3HU CTPaHbl
MpuHUMaOWNi 1M  NOHMMAKWNUN Lenn W 3afadynm  coumnanbHo-
9KOHOMMYECKOro passuTms KybaHu, TrOTOBbIN paboTaTb Ha UX
AOCTUXEHME, CTPEMAWMNIACA K NOBbLILWEHNIO KOHKYPEHTOCNOCOOGHOCTH
KpacHofapckoro Kpasi B HauuMoOHanAbHOM ¥ MUPOBOM MacliTabax
JeMOoHCTpUpYOWMA  ypoBeHb  MOAFOTOBKM,  COOTBETCTBYHOLLUNI
COBpPEMEHHbIM CTaHfapTam 7 nepesoBbIM TEXHO/IOTUAM,
NOTPEeOHOCTAM PEernoHanbHOro pblHKa Tpyfga v LnhpoBoi 3KOHOMUKN,
B TOM umcne TpeboBaHMAM cTaHfapToB Bopngckunnc

CnocobHbIN K TPyAoOBOMN npodeccrMoHanbHOW [OEATENbHOCTU KaK K
BO3MOXHOCTM yyacTUsi B PELWEHUN JINYHbIX, PErnoHabHbIX,
06LLEeCTBEHHbIX, TOCYAAPCTBEHHbIX, 00U eHALMOHaNbHbIX NPo6aem
[0TOBbLI COOTBETCTBOBATbH OXMWAaHWAM paboTopateneii: MPOEKTHO-
MbICNAWNIA, 3 PEKTUBHO B3aMMOAENCTBYOLWMNIA C YNeHAMWU KOMaHAbl
W COTPYAHMYAOWNIA C APYTUMU NOAbMU, OCO3HAHHO BbIMONHAIOLLWIA
npoeccnoHanbHble Tpeb60BaHUSA, OTBETCTBEHHbLIN, MNYHKTya/bHbINA,
ANCUNNUHUPOBAHHBIA, TPYAONKOOUBBLIA, KPUTUUYECKN MbICAALWNNA,
HaueneHHbIN Ha [OCTUXKEHME NnocTaBMIEHHbIX uenemn;
AEMOHCTPUPYOWNIA NPpoPecCnoHanbHy XU3HECTONKOCTb.
MpvHUMaOWNIA N UCNONHAKWMNIA CTaHAAPTbl aHTUKOPPYMLWOHHOIO
noBeaeHmns

Cnoco6HbIN cTaBUTL nNepeg co60i  uennm Noj  BO3HUKaKLLME
XW3HEHHble 3ajayun, noabupatb crnocobbl pelweHUs W CcpefcTsa
pasBuTMA, B TOM 4ucie C WUCNONAb30BaHWEM LUGPPOBLIX CPeACTB;
COENCTBYIOLWMIA nNoaLepXXaHUIO TMpecTuxa CcBOel npodeccun u
obpa3oBaTenbHON opraHusaumnmu

Cnoco6HbIli MCNONb30BaTb pasinyHble LWUGPOBLIE CcpeacTBa WU
yMeHUsd, MO03BONAStOWME BO B3aMMOAENCTBUM C APYTMMMW NHOABMMU
AOCTUraTb NOCTaBNEHHbIX Lenen B unpoBoii cpeae

YMewowmnin aHannsmposatb pabouyyr CUTyauui, OCYLECTBASIOLWUA
TEeKYLWNA N NTOTOBbIN KOHTPO/b, OLUEHKY U KOPPEKLUWUO COBCTBEHHOW
[eATeNbHOCTW, HEeCYW Wil OTBETCTBEHHOCTb 3a pe3ynbTaTbl CBOei
paboThl



3 CTPYKTYPA M COAEPXAHWE MNMPOP®PECCNOHA/ITBHOIO MOAY NA
3/1 TemaTuueckuit nnaH NpomeccnoHanbHOro Moayna «MpoeKTUpoBaHue LUMPOBbLIX YCTPONCTB»

O6bem BPEMEHMN, OTBE,D,eHHbIVI Ha 0OCBOEHWNE MEXOANCUNTJIMHAPHOrO0

MpakTuka
Kypca(kypcoB)
Bcero O6sa3aTeNbHas ayauTopHas CamocTosiTenbHaa pa6oTta A
Kogbl yacoB yuebHasi Harpyska obyvatolierocs obyuvatowerocs POM3IBOACTBEHHAA
POBECCHOHANbHbIX HanmeHoBaHMSA pasfenos (makc. B 14. (no npogunio
P N NPodecCUOHaNbHOTO MOAYS yyebHas na6opaTopHble B4, 4aCoB By | e6Has, cneymanbHocTH),
KOMMETEHL NI KypcoBas Tu., yacos
Harpyska n  Bcero, pa6oTbl n Bcero, KOHCy/b- 4yacos
NPakTUKM)  yacoB  mpaKTUYecKue pabora Yyacos Tayum KypcoBas renu peayemo'T pena
P (npoekT), 4 pa6oTa paccpefioTo4YeHHas
SaMATNA, yacoB (npoekT) npakTuKa)
4yacos P '
1 2 3 4 5 6 7 8 9 10 11
MK 1-2
Pasen 1 Lingposas 200 132 58 66 2 - ;
CXEMOTEXHMKA
MK 3-5 P 2 1
asaen 2 11poeKTnpoBarine 208 134 70 72 2 108 108
LMDPOBLIX YCTPOIACTB
YyebHasi npakTuKa, 4acos 108 -
Mpon3BoACTBEHHAA MNpaKTUKa. 108 -
yacoB
Bcero: 624 266 128 - 138 4 - 108 108
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HawnmeHoBaHMe pasfe. 0B
npodeccHoHa. ibiioro mogynsa (My1),
MEXAMNCLUMH. LWNapHbIX KypcoB
(MAK) 1 Tem

1
Pasgen MNM. 01 BeegeHune B
LMMPOBYIO CXEMOTEX..... .
MAK. 01.01 Uwngpposas
CXeMOTexXHUKa
Tema 1.1 OcHoBbI LugpoBoii
CXeMOTEXHUKN

3.2 CopepxaHue obyyeHus no npodeccuoHanbHomy moayno (MM)
CogepxXaHue y4yebHoro matepuana, nabopaTopHble paboTbl 1 NPaKTU4YecKune
3aHATUA, caMoCcToATeNbHas paboTa obyyalowmxcs, KypcoBas paboT (NpoekT) (ec:w
npesycMOTpeHbI)

CopepkaHue

1 OcHOBHble NPUNLWHbI LUGPPOBOIA 3N1EKTPOHUKN
Ba3oBble MOHATWA: CUTHAN, 3NEKTPUYECKNIA CUTHAN, aHAOrOBbIA CUTHaN, L1(POoBOi
curHan, yugposoe yctpoicteo (LLY). Buabl n napameTpbl UMMYbCHbIX CUTHANO0B.
Knaccugmkayms LY (c «KecTKoi» 1 NporpaMMupyemMoii Normkoi paéotsl: LIY
KOMOWHALMOHHOTO M NOCNef0BaTeNbHOCTHOIO TUMOB; aCUHXPOHHbIE Y CUHXPOHHbIE)

2 Jlorn4yeckune 0CHOBbI LM(POBOA TeXHUKMU
Bynesbl (MepekntoyaTesibHble) (OYHKUUN: NOHATUE, OCHOBHbIE 3/IEMEHTapHbIe
(hyHKUMM. CocTaBNeHNe NepekntoyaTenbHbiX PYHKLMWIA.
Pa3nnyHble PopMbl NPeACTaBeHNS MepeknoYaTenbHbIX QYHKUWIA: cnoBapHas,
TabNnyHasa, aHanuTUyeckas, rpaumyeckas.
3aKOoHbI M TOXAEeCTBa anrebpbl NOrUKN.
Basnc 6yneBbix QyHKUWUA. MUHUManbHbI 6as3uc. CoBeplueHHas 4U3bIOHKTUBHAS
HopMmanbHasa opma (CAH®). CoBeplueHHAA KOHbIOHKTUBHAA HOpManbHas opma
(CKH®).
MuHUMK3aLUS NOrnYecknx GyHKUnii. Metoasl MuHUMmu3ayun (KeaiHa. Bceitva.
KapHo. MeTpuka)

9 BasoBble norvueckme anemeHTbI
BasoBble NIOTMYecKMe 3M1eMEHTbl: CXeMbl, YC/IOBHble rpaduueckue un3o06paxeHus,
BPEMEHHbIe gnarpammbl.
DNeKTpUYeCKne CxXembl M NpuHUMN paboTbl 6a30BbIX 3nemeHToB TTJZT u KMOT.
AHanns napameTpoB 6a30Bbix 3neMeHToB TTJ/Z1 n KMOTI. ConpsXeHue 31eMeHTOB
cepuin. TT/1 wn KMOTI. T[peobpa3oBaTen YpOBHEA NOrMYECKUX CUFHANOB.
MpoekTupoBaHune 6a30BbIX 3nemeHToB TT/1 n KMOT.

4. OCHOBbI NMPOEKTMPOBAHUSA CXEM NTOTMYECKUX YCTPOACTB.
3Tanbl NPOEKTUPOBAHNA CXEM JIOFMYECKUX YCTPOMCTB M MX cofepXaHue. AHanus u
CUHTE3 KOMOWHALMOHHbIX YCTPOMCTB.
MpoekTupoBaHNWe B MOHOMYHKUMOHANbHOM 6a3snce J19 «U-HE».
OCOGEHHOCTM  MPOEKTUPOBAHWA C 4aCTUYHO  OMpefeneHHbIMM
(hbyHKLMAMN) CBA3N «BXOS, - BbIXOL».

MpakTnyeckne 3aHA TMA

1 WccneposaHue paboTbl 6a30BbIX 31emMeHTOB TT/1

«VNN-HE».
YPaBHEHUAMM

O6bem yacos YpoBeHb
O0CBOEHUA
3 4
200
132
24
14 2
>
]
10



Tema 1.2 Lindposble ycTpoiicTBa
nocnefoBaTe/IbHOETOro TUna

Tema 1.3 Lindposbie ycTpoiic TBa
KOMOWHAaLMOHHOro TUna

o~ N

WMccnepoBaHue paboThl 6a30BbIX 3nemeHToB KMOI
MuHUMM3aLMa QyHKLUUM MeToAoM Beiiua.

MuWHUMM3aLNA HYHKLMWM MeToLoM KBaliHa

MocTpoeHMe CXeM NIOFUYECKUX YCTPOMCTB B 3aaHHOM Gasunce

Co. (cpXauHc

1

=V

TpurrepHble ycTpoiicTBa

HasHauyeHue, Kknaccugukauma  Tpurrepos.  RS-Tpurrepbl, WX  MNPUMEHEHMeE.
Cratuyeckve n guHamuyeckue D-Tpurrcpbl. Mpumepbl UHTErpanbHbIX MUKPOCXEM
D-Tpurrcpos. ux npumeHeHue. CyeTHble T-TpUrrepbl. YHueepcanbHbole JK-Tpurrepsi.
peanu3auns Ha WX OCHOBE TPWUITEPOB APYruMx TUMOB. TlpuMepbl WMHTErpanbHbIX
MuUKpocxem XK-TpurrcpoB. [ByXcTyneHuyaTble TPWIrepbl: NpWHUMN AelCTBUS;
CXeMHas peanusaumsa.

Perucrtpbl

OCHOBHble onpefeneHns; napaMmeTpbl U XapaKTEPUCTUKN PErnucTpoB; Knaccudukawms
peructpos. [lapannenbHble, MocnefoBaTeNlbHble (CABUralLWMe), peBepcuBHbIE ©
YHMBepCanbHble PernucTpbl: MPUHLMN LEACTBUSA; CXEMHAaA peann3auns; NMPUMEHeHus.
NC peructpos.

[BOVYHbIE CHETUUKN

HasHaueHue. Knaccugukauma, napamMeTpsl CYETUYMKOB. ACUHXPOHHbIE
CYMMUpYIOLLME U BblyuTalOWMe ABOUYHBbIE CYETYUKU. CUHXPOHHbIE, PEBEPCUBHbIE
cyetynku. Mpumepbl NC CHETUMKOB Pa3NNYHbLIX TUMOB.

Jenutenn 4actoTbl MMNYNbCHOW NOCNEL0BATE/IbHOCTH

Jenutenn 4acToTbl: NPUHUUN AEWCTBUS; NPUMEHEHUA. [enntenn ¢ GUKCMPOBAHHbLIM
M NporpaMMmupyemMbiM 3HaYEHMAMU KoadduumeHTa feneHns. KackagHble fenntenu
4acToTbl

MpaKTuyecKue 3aHa TUn

1. WccneposaHne paboTbl TPUITEPOB B UHTErPanbHOM UCMONHEHUN

2 WccneposaHue paboTbl CABMTOBOMO perncrpa.

°  WccnegosaHue paBoThl CYMMUPYHOLLETO BOUYHOTO CYETUMKE

4 TlocTpoeHue genuTeneil YacTOTbl C 3a4aHHbIM KO3 HULNEHTOM feNeHuns

5 T[locTpoeHMe CXem TPUTTEPOB B pasIMYHbIX Basucax

6 OnwucaHue napameTpOB ¥ PEXXMMOB paboTbl perncrpa Ha Nnpumepe KOHKpeTHoin MC

Cogep>xxaHue

1 [AewwudpaTtopsl, WngppaTopsl
HasHaueHune, knaccuukaums, ob6nactv npumeHeHus gewngppaTopoB. CUHTE3 CXeM
OfHOCTyMeH4YaTbiXx (WMHelHbIX) fgewundpatopoB. OpraHu3aumsa paboTbl  cxem
JewndpaTtopoB B WMHTErpanbHOM WcMonHeHun. LLundpatopbl: Ha3HavyeHWe, CXeMbl,
obnactu npumeHeHusa. TlpuMepbl WHTerpanbHbIX MUKPOCXEM fewndpaTopos W
wugpaTtopos. KackafguposaHue fewngpaTopos (HapalinMBaHe Yyucna BbIXOAO0B).

2. TMpeobpa3sosarc. 111 KOAOB

Mpeo6pa3oBaTenn KOAOB: Ha3HauyeHWe, YCMOBHble 0603Ha4YeHWs, BUAbl. [MpuUHLMN

12

30
18

12

32
14



Tema 1.4 CxemoTexXHMKa LUPPOBbLIX
yCTpoicTB Ha ocHoBe BUC, CBUNC

geiictBus  npeoGpasoBaTeneil  kofoB.  [pUMepbl  MHTErpasbHbIX  MUKPOCXEM
MpcoopasoBaTC/iCu KOJoB.

MynbTUMMEKCOPbI, AeMY bl MH. 1ICKeopbI

HasHaueHMe U nNpuHUMN paboTbl MYMbTUMIEKCOPOB U  [eMY/bTUMNIEKCOPOB.
MocTpoeHne  TabaWL,  UCTUHHOCTM  MYNbTWUMNEKCOPOB,  [eMybTUMNIEKCOPOB.
MpoeKkTUpOBaHME CXEM MYNbTUMIEKCOPOB, [eMY/bTUMNEKCOPOB C  PasinyHbIM
UMCIOM  BXOAHbIX UM BbIXOAHbIX  CUTHanoB.  [elwngpaTopbl B KayecTse
AEeMY/IbTUNAEKCOPOB. lMprMeHeHMe MynbTUMNNEKCOPA B KauyeCTBE YHMBEPCANbHOFO
NIOTMYECKOTO 3/IEMEHTA, B KAYeCTBE KO4OMpeobpasoBaTens.

[BOMUHbIE CyMMaTOpPbl, BbIYMTATE/H

[lBOMYHbIE CYMMAaToOpbl: OCHOBHbIe MOHSTUS W ONpefeNieHns, napameTpbl W
XapakTepUCTUKM CYyMMaTopoB. [lonycymMmaTopbl M OAHOpaspsifHble CYMMaTopbl.
MpoeKkTMpOBaHWE MHOTOPaspsiAHbIX ABOWYHbIX CYyMMaTopoB. WC  ABOWMYHbIX
CyMMaTopoB. [JBOMYHblE CYMMATOPbl - BbIYMTATCIN.

LindpoBble KomMnapaTopbl

HasHaueHue B NpUHLMN paGoTbl LUM(POBLIX KOMMNApaTopoB. [MocTpoeHue cxem
04HOPa3pAAHbIX M MHOFOpaspsagHbIX KoMnapaTopoB. Komnapatopsl Ha 6ase
ABOMYHBIX BbluMTaTeneir. MC uupoBbIX KOMMNApaTopoB.

MpaKTuyeckune 3aHA TUA

1 TpoekTupoBaHue n nccnefoBaHve felwngpaTopos

2 [poekTupoBaHve 1 nuccnefoBaHne WNHpPaTopos

= CuHTe3 npeobpasosaTens KoAoB

4 TlpoeKTUpoBaHWe W UCCNef0BaHNE MYNbTUMNIEKCOPOB

5 T[poekTupoBaHue 1 uccnegoBaHune 4eMynbTUNNEKCOPOB

6 WccneposaHue paboTbl cymmaropa

7  TpoeKkTupoBaHWe MHOropaspAfHbIX BOMYHbIX CYMMAaTOpPOB

8  TlpoeKkTupoBaHWe CXeMbl LU(PPOBOro Komnaparopa.

9. TlocTpoeHMe CXeM MYNbTUMNIEKCOPOB U AeMY/IbTUNNEKCOPOB € Pa3NNYHbIM YNC/IOM
BXOZHbIX W BbIXOHbIX CUTHAN0B

Cogep>xxaHune

I 3anomuHalowme ycTpoicTea
OCHOBHble napameTpbl W xapakTepucTuku 3Y: knaccugukauma 3Y. OnepaTuBHbIE
3anomuHaroume yctpoiictea (O3Y). MpuHuymn peiicteua O3Y. CraTuyeckne u
AnHamunyeckne BVIC. CBUC O3Y. CTpyKTypHas CXeMa moayns O3Y. [1OCTOAHHLIE
3anomuHawwme yctpoiictea (M3Y). PasHoBugHoctm BUC. CBUC N3Y:
nporpammumpyemMble MacKMpoBaHnem (n3rotoBuTenem): nporpaMmmumpyemble
nonb3oBatenem; nepenporpammupyemsie. CTpyKTypHas cxema mogyns M3y.

2 Lundpo-aHanoroBbie U aHaNoOro-LuppoBble NpeobpasoBa Tem

JunckpeTnsaums HernpepbIBHbIX  CUTHAMO0B. MpuHumn aHanoro-unposoro
npeo6pasoBaHus. Twunbl, napameTpbl M 3neMeHTbl ALMN. CxemHble peanusayumn
aHanoro-umgpoBbix  npeobpasoBaTeneil. apameTpbl U 30eMeHTbl  UWGPO-

18

20
10



Tema 1.5 OcHoOBbI
MUKPOMPOLECCOPHOM YeX......

Tema 1.6 PaspaboTka cxem
LMpPOBbIX YCTPONCTB Ha OCHOBe
NC pa3HOM CTeneHun MHTerpayunmn

aHanorosoro npeobpasosatens. [puHuMnuanbHas cxema LAM.  CxeMHble
peanusaumu LLATIL. OcHoBHble xapakTepuctuku ALM n LA, Mpumepsl BUC. CBENC
aHanoro-uudpoBsbIX ¥ LUGpPo-aHanoroBbix npeobpasoBaTenei.

MporpamMmmunpyemble orn4yecKkue maTpuLibl

Mporpammupyemble norunyeckme matpuubl (MJIM): HasHayeHWe n Knaccudukalms.
Mporpammupyemble fioruyeckne wuHTerpanbHbole cxembl (MJIMC): Ha3HauyeHue u
Knaccupmkaums. TpoekTUpoBaHWe TUMOBbLIX Y3/10B Ha OCHOBE MPOrpammupyembixX
NOTNYECKUX MaTpuL, U WMHTErpanbHbIX MWKPOCXeM. [porpamMMmupyemas maTpuyHas
norvka (MMA).

KOHTpO/b UNGpPOBbLIX YCTPONCTB

Tunbl KOHTPONMPYeEMbIX YCTPONCTB. KOHTPOAb 4YETHOCTU (HEYETHOCTWU) KOAOBbIX
cnos. KoOHTPONb [yb6ANPOBaHMEM, MaXOPWUTApHbLIA KOHTPO/b; WX COAEpXaHue WU
npumMeHeHue. MpuHLMN 4EACTBUA U CXEMa MaXXOPUTAPHOTO 3fleMeHTa.

MpakTnyeckune 3anniiun

1 WccnepoBaHue pa6otbl ALM KoHKpeTHOI UC

2 WccnepgosaHue pa6otbl LA koHkpeTHOl UC

= MpoekTnpoBaHue mogyneii 3Y TpebyeMoi MH(HOPMaLMOHHON eMKOCTU U CTPYKTYPbI

4 TlocTpoeHue TUMOBbIX Y310B HAa MPOrpaMMMUPYeMOil MaTPUYHOW NOruKe
KOMOWHAaLWOHHOro TMna

5 OnpefeneHne nNpaBuaLHOCTU UHPOPMaLUY METOLOM KOHTPOSISA MO moay nio

CogepxxaHune

1 O6wue ceefeHnsA
Mukponpoueccopbl (MI). MukponpoueccopHble komnnektsl (MIMK). OcHOBHble
onpegeneHns. Knaccugumkauuns Mri.
CTpyKTypHaa cxema W NPUHLMN MOCTPOEHNA MUKPOKOMMbIOTEPOB. XapakTepucTuku
HEKOTOPbIX OTEYECTBEHHbLIX U 3apyb6exHbix MIMK BUC.

2  MuKponpoueccopHble ycTpolicTBa Ha MIMK

O6wume cBefeHnsa o MukponpoueccopHoii cucteme (MKIC) u ee coctaB. Cuctema
coefuHeHnsa 6nokos MKIC. CTtpyktypa M.
MpuHUUN QYyHKLMOHUPOBaHWA MIT.

[MpaKTuyeckne 3aHATUN

M3yuyeHune CTPYKTYPHOIA cxemMbl MUKpOMNpoLeccopa

CogepxaHue

1

LincpoBble CUCTEMBI.

3afiaum, BbINoaHseMble LudpoBbiMu cuctemamu (LLC) no ynpaBneHuto
YCTpPOCTBaMM, BbIMOSHEHWUS BbIYUC/IEHUI, NPe0bpa3oBaHns UHGHOPMALLUN.
MpoeKTUpoOBaHMe CTPYKTYpbl 1 pa3paboTka NPUHLMNOB B3aumMogeicTaus ysnos LIC.
MocTpoeHMe CXeMbl 3/IEKTPUYECKO/ MPUHLUMNNANbLHOW. PekomMeHaumm no BeiGopy
nC.

14

10

10

16
12



MprMepbl pa3paboTKU CXeM

YcTpoiicTBa CONPSXKEHUST [AaTYNKOB (PU3NYECKMUX BEMUMH C KOMMbIOTEPOM.
YCTpoiicTBa MHAWMKALMM U CUTHANU3ALMU. Y CTPOICTBA YNpPaBNeHUsl MPOMbILLIEHHbIM
o6opypoBaHveM. LinthpoBbie reHepaTopbl CUFHANOB. VI3MepuTe/bHbIe YCTpoOiiCcTBa.

MpakTnyeckne 3aHaATUA

1

Pa3paboTKa CXeMbl LU(POBOr0 YCTPOiicTBa

CamocToaTenbHas pabota npu nsyvyeHun pasgena MM 01.

CuctemaTnyeckas npopaboTKa KOHCMEKTOB 3aHATUIA, y4e6HOM 1 cneumanbHON TEXHUYECKON nnTepaTypbl (N0 BONpocam K
naparpadgam, rnasam y4yebHbiX NOoCO6Wil, COCTaBNEHHbIM NpPenojaBaTenem).

MogroToBka K NabopaTtopHbIM M NPaKTUYeCKMM paboTam C UCMO/Ib30BaHWEM MeTOAMYECKMX pEKOMeHJaLunii npenogasarens,
oopmieHne nabopaTopHO-NPaKTUYeCKNX paboT, OTYETOB U MOATOTOBKA K UX 3aliuTe.

CamMocCTOsTe/IbHOE U3YYeHUe NPaBW/ BbIMOMHEHUS YepTeXel M TEXHONOrMYecKo gokymeHTaumm no ECKA v ECTI

KoHcynbTaumm npn nogrotoBKU K 3K3aMeHam

Pasgen MM. 01 Paspa6oTka u
TEXHO/I0MMA UNGPOBbIX YCTPONCTB
MAK. 01.02 lMpoekTupoBaHue

LM pPOBbIX YCTPOWACTB

Tema 2.1 O6uine cBefleHUs 0
KOHCTPYKUMAX LUKDPOBBIX
YCTPOIACTB B YC/IOBUAX UX
aKcnayartaumm

Tema 2.2 PaspaboTka uuMdpoBbIX
YCTPOWCTB U CUCTEM

Copep>xaHue

1

O6ume NONOXKEHUS.

YKM3HEHHbIA LMKN TEXHWYECKON CUCTeMbl W ero CTpykTypa. KoHuenuus u
MeTOZl010TUs  KOMMbIOTEPHOrO COMPOBOXAEHMUA MPOLLECCOB XM3HEHHOrO LMKNa
nsgenuii (KCMW (CALS) - TexHonorum). O6uwas CTPyKTypa OpraHu3alMoHHO-
TexHuueckoi cuctembl KCMU.

2 YcnoBus aKcnyaTauuu LUGPOBbIX YCTPOCTB
Knumatnyeckne aktopbl. MexaHu4yeckne GakTopbl. PagnaunoHHble (akTopbl.
MapameTpbl BO3AEACTBYHOLWMNX KAMMaTUYeCKMX (AKTOPOB AN PasnMuHbIX rpynn
ycTpoiicTB. KnmmaTuueckoe uUCMoNHeHMe w3fenwin. Kateropum KOHCTPYKLMIA Ans
pasnUuHbIX YCNOBMIA IKCNNyaTaunu.

9 [pynnbl nokasaTenein kayecTBa
3KcnnyaTauMoHHbleE U 3KOHOMWYecKue mokasatenu KayecTBa KOHCTPYKLMIA
LUMDPOBO TEXHUKM U UX Ha3HayeHue.

4  TpeboBaHus, NpefbsABAfeMble K KOHCTPYKLMK annapaTypbl
TaKTUKO-TeXHUYeckne Tpe6oBaHUA. KOHCTPYKTUBHO-TEXHONOTMYECKUE TpeboBaHuA.
3kcnnyataumoHHble TpeboBaHMA. Tpeb6oBaHMSA MO HafeXHOCTU. IKOHOMUYECKME
TpeboBaHus.

CopepxxaHue

1 CraHpapTum3aumy KOHCTPYKLWIA.

OCHOBHbIE MOHATMA.
2 EpfuHas cucTemMa KOHCTPYKTOPCKOW JOKYMeHTaLmu

MprvmeHeHne. TepMUHOMOTUA.

66

208

134

10
10

18



Tema 2.3 OnemeH THasa n
KOHCTPYKTOPCKO-TEXHO/I0rM4yecKas
6a3a UMGpoBbIX YC TPOIACTB U
CcUCTEM

OCHOBHbIE 33a4M 1 1 aMbl NPOEKTUPOBAHUS LNGHPOBLIX YCTPOCTB
MocnefoBaTeNbHOCTL 3TanoB pa3paGoTKM LM(POBLIX YCTPOICTB. ITanbl pa3paGoTKu
KOHCTPYKTOPCKOM AoKyMeHTaumu. MNpolecc paspaboTKu HOBOFO M3aenus.

4  KOHCTpyKTOpCKas AOKYMeHTaums
Buabl KOHCTPYKTOPCKUX AOKYMEHTOB. IMpaduyeckne KOHCTPYKTOPCKME [OKYMEHTHI.
TeKCTOBble KOHCTPYKTOPCKME JOKYMeHTbl. Knaccudukaumsa KOHCTPYKTOPCKUX
LoKyMeHTOB. O603HayYeHus (WKngpbl) KOHCTPYKTOPCKUX AOKYMEHTOB. Tpe6oBaHuA K
BbINOMHEHWNIO TPadUYECKUX KOHCTPYKTOPCKUX [OKYMeHTOB. TpeboBaHuUs K
BbIMO/HEHWIO TEKCTOBbIX KOHCTPYKTOPCKUX [OKYMEHTOB.

5 CxemHas fJOKyMeHTauus
Bugbl u Tunbl cxem. CocTaBnflowme 4yactm CcxeM. [1paBuna  BbINONHEHUA
3N1EKTPUYECKNX CXEM.

6 EpguHasa cucTema TEXHOMOMMYeCKON AOKYMeHTauum
TexHonorunyeckune [OKYMEHThI. Craguu pa3paboTku TEXHOMOrNYEeCcKon
[OKyMeHTaumn. OCHOBHbIE TEXHOMOTMYECKNE [JOKYMEHTHI.

MpaKTuyeckune 3aHATUA 6

1 WN3yyeHue 06pa3LoB KOHCTPYKTOPCKUX [OKY MEHTOB

2 WN3yyeHne FOCT Ha NpoOM3BOACTBO M 3KCMY aTauuio BbIYUCNTENbHOW TEXHUKN

3 W3yueHwue c npaBunaMn 0hOPMIEHNS CXEMHOW AOKYMeHTauum

CopepxxaHue 24

1 MogynbHbIA NPUHLMN KOHCTPYMPOBaHUSA 12
Moaynenei  TMPUHLMAN  KOHCTPYMPOBaHWA. YPOBHU  KOHCTPYKTUBHOW  Mepapxuu.
MpuvHUMNBI Mepapxmnyeckoro KOHCTpyuposaHua. CraHpapTusauus npu MoAy/bHOM
MPUHLMNE KOHCTpyupoBaHuA. [pumepbl opraHusaumn mMepapxum B KOHCTPYKLMAX
CBT.

2 Mopgynv HyneBoro ypoBHs
JuncKpeTHble NacCUBHbIE N AKTUBHbIE KOMMOHEHTbI. HTErpanbHble MUKPOCXEMBI.
OCHOBHble BUAbl KOpnycoB. KOMNOHeHTbI HeNpaBuabHON QOpMbl (MHAYKTUBHOCTH,
nepeknoyaTenun, akycTuyeckmue KOMNOHEHTbI).

> KOHCTPYKLMN MOAYe HU3LWINX H BbICLUUX NePapXNYECKNX YPOBHEN
KOHCTpYKLUKN MOoAyneid HU3LWKNX nepapxmyecknx ypoBHeiR Ha OCHOBE MeyaTHbIX nnaT
N TEHAEeHUMU uX CoBepLIeHCTBOBaHMA. OCHOBHble TpeGoBaHWA, MNpefbABfseMble K
T33am. Xapaktepuctukm T3I30B. BapuaHTbl YCTAHOBKW KOPMYCHbIX HABECHbIX
3NeMEHTOB Ha nnatbl. Kpennenwe u nofcoefvHeHne GeCKOPNYCHbIX 3/1eMEHTOB Ha
nnatbl. OCOBEHHOCTW KPUCTaNNOHOCUTENCH. MPUMEHSAEMbIX B 3apy6exxHbix OBM.
KoHCTpyKUnm Mogyneit TexHUYeckux cpeacts IBM BbiCLUMX MepapXnyeckux
YPOBHEIA.

4 OneKTpUYecKue coefnHeHNs
HasHauyeHue 3NeKTPUYECKUNX COeAVNHEHUA. Cnocobbl KOHCTPYKTOPCKO-

TEXHO/IOTUYECKON peanusaLuy 3NeKTPUUECKUX COEAMHEHUI Mexay MOAynsmu u
3/1eMeHTaMMn. DNEeKTPUYECKMe XapaKTepUCTUKM NPOBOAOB W Kabeneid, NpuMeHsembIX

16



Tema 2.4 TlpoeKTupoBaHue n

pacyeT nedaTHbIX nniaTt

B TeXHUYecknx cpegcrsax 3BT. KoHTakTHble coefuHeHund. [apameTpbl pa3bemMHbIX
COEaUHNTENEN.

MpaKTuyecknesaHATUN

MN3yyeHne KOHCTPYKLUMM 06pasLoB CUMCTEMHOrO 6/10Kka W MepudepuitHbIX YCTPOCTB
nepcoHanbHbix 3BM.

M3yyeHne o6pa3LoB neyaTHbIX Mnat.

M3yyeHune 06pa3L0B COeANHUTENBHBIX Kabeneil n NpoBofoB

WN3yueHne Tpe6oBaHuii FTOCT K KOHCTpyKumam MM

M3ydeHne npasmn KoMnoHoBKU IPK Ha nosepxHocTu MIM. PacyeT ux rabapuTtHbIX U
YCTaHOBOYHbIX pa3MepoB
OnpegeneHune nnowagn u pasmepos MMl

CogepxxaHue

OCHOBHBbIE BUAbI NeYaTHbIX NaT H 0CO6EHHOCTU UX KOHCTPYKLUUN
MeyaTHble nnatbl. O6wme Tpe6osaHua K M. Buabl neyaTHbIX nnat. MaTepuansl

nsrotosneHus M. KoHcTpykTuBHble ocobeHHocTM M. Knacebl TouHocTy M.

O/ieMeHTbl pacyeTa 3N1IeKTPUYECKMX NapamMeTpoB MeyaTHbIX nnart
MeToanka onpefeneHnsa: cConpoTUBNEHNSA MPOBOAHMKA, MOCTOAHHOIO U NepemMeHHOoro
TOKa B NMPOBOAHUKAX, NMNageHUe HanpaXXeHnd, eMKOCTN.

MpaBunna KOHCTPYMPOBAHUA MevyaTHbIX nnat
Pasmepbl niat M NPOEKTUPOBAHME KOHTAKTHbIX MOWAL0K MOof pasfuyHble
3N1EKTPOHHbIE KOMMOHEHTbl. HoOpMaTUBHAA [OKYMEHTALUUA W pPeKoMeHJauuu Mo
NPOEKTUPOBAHMIO Y3/10B Ha MevaTHbIX nnartax An1d NOBepXHOCTHOIN0 MOHTaXa
ABTOMaTU3NPOBAHHOE NPOEKTUPOBAHWE NeYaTHbIX nnaT

CucteMbl aBTOMATU3UPOBaHHOro npoekTuposaHusa. Crtpyktypa CAIMP. CATIP
pagnoanekTpoHHol annapaTypbl. Knaccugukayms CAD/CAM-cuctem. 0O630p
COBPEMEHHbIX OTEYECTBEHHbIX W 3apy6exHblXx cucTem. [lakeTbl MPUKNagHbIX
nporpaMM A1 MPOEKTUPOBaHUA  CTPYKTYPHbIX, UW(POBBLIX, aHanoroBbix W
CMeLlaHHbIX CXeM. CUCTEMbl MPOEKTUPOBAHMA MeyaTHbIX nnaT. CUcTeMa CKBO3HOIO
MPOEKTMPOBaHNA Pafn0o3NeKTPOHHON annapartypbl.

MpakTnyeckune 3aHa TMA

10

M3yyeHne cuUCTEMbl aBTOMaTU3MPOBAHHOTO NMPOEKTUPOBAHMA NeYaTHbIX nnaT
Co3pgaHune CUMBObHbIX M306paxeHnin PIK.

Co3fjaHne KOHCTPYKTUBHO - TeXHOMOorn4yeckoro obpasa P3IK.

®dopmupoBaHne NPUHLUNNANLHON 3NeKTPUYECKOW CXEMbI.

CospgaHue KoHcTpykTusa M1,

TpaccmpoBka coeguHeHunid M.

CocraBneHue cneuunpukaumm Ha M

MogroToBka 1 oopmaeHne paboyeil LOKYMEHTALMN HA MPOEKTUPYEMOE YCTPOICTBO.
M3yueHne Tpeb6oBaHnii FTOCT K KOHCTpyKumam MMM
M3y4deHune npaBun KkomnoHoBkn IPK Ha nosepxHocTu MM. PacyeT ux rabapuTHbIX 1
YCTaHOBOYHbIX Pa3Mepos.

17

12
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Tema 2.5 Ob6ecnedeHune
NMOMEX0YCTONUYMBOCTU U TEMOBbLIX
pPeX1MOB

Tema 2.6 3awwmTa 0T MEXAHUYECKUX
BO3[eACTBUI N arpeccnBHON cpefbl

Tema 2.7 ObecrneyeHne HafeXXHOCT U
LMMPOBLIX YCTPONCTB NpK nX
NPOeKTUPOBAHUY

11 OnpegeneHune nnowaan u pa3svepos MMl
Co. fepxxaHune

3awmTa oT BO34eNCTBUN NOMeEX

MpUYnHLI BO3HMKHOBEHMSA Momex. CBA3N MeXAY 3/eMeHTamu B cucteme. Momexu
npu COEAUHEHUWN 3NEMEHTOB «KOPOTKUMMU» U «AJIMHHBIMU» CBA3AMU. Pacyer
nMomexoycToiumnBocT. MeTofbl pacyeTa MOMEXO0YCTOMYMBOCTM B KOHCTPYKLMAX
LnpoBbLIX YCTPONCTB.

TennoBoli pexum msgenuu

YCcnoBus HOPMasibHOro TEMJ0BOr0 pexuma OTAENbHOro 3fieMeHTa. O6bemHad u
NMOBEPXHOCTHAA NJIOTHOCTW TeMA0BOrO MOTOKa. Buabl Tennoo6MeHa B KOHCTPYKLMAX
3BT un wux ocobeHHocTu. KoadpguumneHTbl TennoobMeHa U TensoNpoBOAHOCTM.
PacueT Ko/inyecTsa Ten10Thl, OTAaBaeMOro HarpetbiM TenoM. CuUCTeMbl OXNaxAeHus
1 cnocobbl 06ecnevyeHns HOPManbHOro TeM0BOrO pPeXxxmma

MpaKTuyeckune 3aHATUA

1

2

PacuyeT nomexoycToi41MBoCTM
PacueT TensoBbIX NpoLeccos
M3yyeHne KOHCTPYKUMUIA CUCTEM OXNaXKAEHUS COBPEMEHHbIX NMOBM

CopepxxaHue

1

3almTa 0T MeXaHU4YecKnX BO3aelcTBUA

Buabl MeXaHW4YecKnx  BO3AelCTBUIA. MoHATKe BMGPOYCTONYMBOCTU n
BMGPONPOYHOCTU. [MOHATME XKECTKOCTW UM MEXaHWYECKOA MPOYHOCTM KOHCTPYKLUW.
KoHCTpyKUumMs Kak KkonebatenbHas cuctemMa. CXeMmbl pa3MelleHus aMopTM3aTopoB.
MpPOYHOCTb KOHCTPYKTUBHBIX 3/1EMEHTOB. ®UKCALMSA KpenexHbIX 3n1emMeHToB. Cpok
CNY>X6bl KOHCTPYKLUW.

3awmTa or Bo3gencTBuMiA! BHeLLHel arpeccMBHOM cpefbl

OCHOBHble HanpaB/eHUs BO3LENCTBUSA KNMMATUUYECKNX (haKTOPOB Ha KOHCTPYKLUMIO.
Cnoco6bl 3awWmMTbl 0T BO34EWCTBMIA arpeccMBHON cpedbl. FepmMeTu3aLns 31eMeHTOB,
y3/10B, YCTPOWCTB WM BCero usgenus. MeTannmyeckne NOKpbITUS. JTaKOKpacoYHble
MOKpPbITUSA.

MpaKTuyeckune 3aHATUA

PacueT napasuMTHbIX NapaMeTpoOB U BOMHOBbIX COMPOTUBMEHWIA COEAUHUTE/IbHBIX
KaGeneii N NPoBOAOB.

Copep>kaHue

1

OCHOBHbI€ XapaKTepUCTUKMN N NapaMeTpbl HafeXHOCTH

MoHsTHe HafleXHOCTU. OCHOBHbIe 3KCM/yaTaunoHHble CBOIACTBA.
Pa6oToCNoCcO6HOCTL U OTKasbl. KONMUYECTBEHHble XapaKTepUCTUKKM HafeXHOCTU.
Be30Tka3HOCTb M3Aenuii. VIHTEHCUMBHOCTb 0TKa3oB. CpefHss HapaboTka Ha OTKa3.
MpupaboTouHbIC OTKasbl. [lepuof HopMmanbHOW 3kcnayaTauuu. [lepuog U3HOCA.
BepoaTHOCTb  6€30TKasHOW paboThl. CTPYKTypHas HaAeXHOCTb annapaTtypbl.
KonnuecTBeHHbIE XapaKTEPUCTUKU.

18
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Tema 2.8 TexHosorn4yeckue
npoweccol nponssoactsa 3BM

MeTofbl MOBbILWEHUS HAZEXHOCTU

CTPYKTYypHble METOAbl  MOBbILEHUS  HAAEXHOCTW. [lOBbILIEHWE HAfZEXHOCTU
pesepBrpoBaHMeM. [1OCTOSIHHOE pe3epBUPOBaHME. Pe3epBMpPOBaHWE 3aMeELLEHUEM.
CKorb3silliee pe3epBrpoBaHue. VH(popMaLnoHHbIe MeTOAbl MOBbILLIEHUS HAZEXHOCTU.

PacueT HafieXKHOCTM NPOEKTUPYEMOTO LM(POBOT0 YCTPOKCTBA.

MpakTnyeckne saHATUA 2
1 PacyeT HageXHOCTV NMPOEKTUPYEMOTO LU(PPOBOro ycTpoicTaa

CopepxxaHune 14
1 OCHOBHbIe NOHATUSA TeXHONOTMKN Npou3BoacTBa IBM. 8

TexHonornyeckmne ocobeHHOCTU npoussoAcTBa IBM. OCHOBHble MNOHATUSA. TwuMbl
npou3BoACTB;!. BuAbl TEXHONOrMYeckMx npoueccoB. CpefAcTBa TEXHONOMMYECKOro
OCHalleHusa npoussoacTsa IBM.

TexHOoNorna U3roToBNEHUA neyaTHbIX nnart

MeTofibl M3roTOBNEHMA MeyaTHbIX nnat. Cy6TpakTWBHble METOAbl. ALAUTUBHbIE
meTofbl. MeTozbl HaHeceHusa pucyHka MM, TNeHOYHbIe TEXHOMOMNMN U3rOTOBIEHUA
M. KOHCTPYKLUWOHHbIE MaTepuasibl NeyaTHbIX niat. TexHOo/Mornyeckas OCHacTKa
M3roTOB/IEHUA  MNeyaTHbIX nnat. W3rotosBneHue oTowabnoHos. CeTyatble
TpagapeTsl. [eyaTHble (OPMbI.

C6opKa H MOHTaX 3/1eKTPOHHbIX KOMMOHEH TOB.

OCO6eHHOCTH TEXHO/IOTMYECKNX CXEM MOHTaXa 3/1eKTPOHHbIX KOMMOHEHTOB.
ABTOMaTM3aLMa cO0PKU U MOHTaXa KOMMNOHEHTOB HA NMOBEPXHOCTbL MAaT.
TexHONOrnM4yeckne npoueccbl M 060pyoBaHNe Ana Mankn 3NeKTPOHHbIX
KOMMOHEHTOB Ha MOBEPXHOCTb NfiaT. OUMCTKA M KOHTPONb Ka4yecTBa MeyvyaTHbIX
Y3/10B.

C6opka H MOHTaX 3BM

Tunosble ¥ rpynnoBble NPoLeccbl COOPKU M MOHTaxXa. AHanU3 TEXHONOTMYHOCTU
3N1eKTPOHHOro Yy3na. PaspaboTka cxembl c6opku. O6was c6opka U MOHTax
annapaTHO-NPOrpamMMHbIX CUCTeM. TexXHOMOrnsa M3roToBneHns xrytos. C6opka u
MOHTaX Hecylero O0CHOBaHMA. BbIX0AHOW KOHTPONb cobpaHHOl anmapaTHO-
nporpaMmmHoin cuctemsl. PerynnpoBka annapaTypbl. McnbiTaHus.

Mpak TUYecKme 3aHs Tus 6

I
2

PacueT TeXHOIOTMYHOCTH 3/1IEKTPOHHOIO Y3na.
C6opka NM3BM

CamocTtoaTenbHaa pabota npu nsydeHuun pasgena MNM. 01. 02 72
CuctemaTtnyeckasd npopaboTKa KOHCMEKTOB 3aHATWUIWA, Y4ebHON u crneunanbHON TeXHWYECKoin nuTepatypbl. [MoaroToBka K

nabopaTopHbIM 1 MNPAKTUYECKUM paooTaM C WCMO/b30BaHWEM METOAMYECKMX PeKOMeHAalUuii npenogaBatens, 0hOpMAeHUe
nabopaTopHO-NpPakTUYeCKUXx paboT, OTYETOB W MOArOTOBKAa K uX 3awwute. CocTaBneHwe [oKnafos, pedepatos, paboTa Haf

rnoccapusmMu, COCTaB/IEHUE W BblYepUMBaHME CXEM. MPOLECcCOB M Tabnuy, paboTa Haj npeseHTauuamu. CamMocToATe/IbHOe U3yYeHue

npaBWA BbINOMHEHNS YepTexel 1 TeXHONOrnYeckol fokyMeHTauun no ECKA n ECTI.

KoHcynbTaunm npy noaroToBKe K 3K3ameHam

YuebHasi npakTuKa

108
19



Buabl pab6oT:

1 MogennmpoBaHue 3NeKTPOHHbLIX CXeM W aHafIn3 3/IEKTPOHHbLIX NPOLLECCOB C UCMOJb30BAHWEM CMeunanm3npoBaHHOro
nporpaMmMHoro obecneueHus

2. MpoekTUpoBaHWe Me4aTHON niaTbl LM(POBOro ycTpoiicTea ¢ ucnonb3osaHuem CATP

3. PaspaboTka KOMMeKTa KOHCTPYKTOPCKOW M TEXHONOTMYeCKON fOKYMeHTauum.
Mpoun3BoacTBeEHHAA NpakTuKa

Buabl paboT:

1 Pa3paboTKa cXem LM(pPOBbIX YCTPONCTB HA OCHOBE MHTErpasibHbIX CXeM Pa3HOW CTeNeHU MHTerpauum.
2. N3yueHne TpeboBaHMii TEXHNMYECKOTO 3aaHNA Ha MPOEKTUPOBaHWE L(POBbIX YCTPOWCTB.

3. ABTOMaTM3NpOBaHHas pa3paboTka LMUpPOBbIX YCTPOKCTB

4. OnpepeneHne nokasartenei HaLeXHOCTW U KayecTBa MPOEKTUPYEMbIX LU(POBbLIX YCTPOWCTB.

5. N3yyeHune Tpe60BaHNS HOPMATUBHO-TEXHWYECKOW LOKYMEHTaLMN

Bcero
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4. YCNOBUSA PEAJIU3ALLUU MPOTPAMMbI MPO®ECCUOHATBHOTO
MOAY NS

4.1. TpeboBaHUA K MUHUMaNbHOMY MaTepuanbHO-TEXHUYECKOMY 06ecnevyeHnto
Peanusauua nporpammbl  MOAYNs npejnonaraet Haamume y4dye6HOro
KabuHeTa « [MpoeKkTMpoBaHne M NPON3BOACTBO LUMDPOBLIX YCTPOUCTB»
O6opyaoBaHue y4yebHOro KabmHeta n paboumx mecT KabuHeTa «l1poeKTUpoBaHmMe
N NMPOM3BOACTBO LUMDPOBLIX YCTPONCTBY»:
- KOMNNeKT 06pa3lL0B LUGPPOBbLIX YCTPOUCTB M BbIYUC/IUTENIBHOW TEXHUKKN MO
n3yyaemblM TemaM MOAYNS;
- KOMNJIEKT HOpMaTUBHO-TeXHUYeckoin gokymeHTaynum (FOCThl,
TexXHu4yeckune Tpeb6oBaHmA);
- KOMNJIEKT CNPaBOYHON NuTepaTypbl Mo pagno3N1eKTPOHHbIM U34eNNAM Ha
OYMaXKHbIX HOCUTENAX U B 3N1EKTPOHHOM BUAE;
- KOMNJIEKT Y4e6HO-MeTOANYECKOW LOKYMeHTauum;
060pyfOBaHHbIE KOMNbIOTEPHbLIE paboyne MecTa;
npuHTEP,
CKaHep;
mogeM (CNyTHMKOBAA CUCTEMA);
NPOEKTOP;
NNLEH3NOHHOE nporpammHoe obecnevyeHne o6UWero W cneynmanbHOro
HazHayeHUs, BKIOYAA 03HAKOMUTENbHbIE BEPCUN:
1. OnepaunoHHaa cucTtema nocnefHero NOKoJsieHus
Word, Excel
Electronics Workbench
Micro-Cap
Or Cad
Dip Trace
Altium Designer
T-Flex Cad
9. Auto Cad
Peanusaumsa nporpammbl MOAyna npepnonaraetr o6f3aTefibHYHO Y4yebHY W
MPOW3BOACTBEHHYID NPaKTUKY, KOTOPYK PeKOMeHAyeTca MNpoBOAUTbL noche
3aBepLleHns Moayns.

© N ok wh

4.2. NHthopmaumoHHoe obecneyeHne obyyeHus
MepevyeHb  peKOMeHAYyeMbIX  Yy4debHbIX wn3gaHuim, VIHTepHeT-pecypcos,
[OMONHUTENbHOW NUTepaTypbl

OCHOBHbIE NCTOYHWKW
I. Ana MAOK 01.01 LlngppoBas cxemoTexHUKa

11 MuneHnHa C.A. 3NIeKTPOHMKA U CXEMOTEXHMKA: Yy4yebHUK
npaktnkym gana CMO/ C.A. MwneHuHa; nog. pef. H.K. MwuneHuHa,- M.:
N3paTtenbctBo KOpanTt, 2017 (goctyn http://urait.ru)


http://urait.ru

1.2 Mwunos3opos O.B. OCHOBbI 3MeKTpOHMKU: y4dyebHUK gna CrO/ O.B.
Mwunos3opos, W.I'. MaHKoB 6-e n3g. nepepab. N gon; nog. pes. H.K. MuneHuHa.-
M.: N3paTenbcTBO KOpanTt, 2017 (goctyn http://urait.nri

2. Ana MK 01.02 MNpoeKkTnpoBaHue LUMOPOBLIX YCTPOUCTB

21 Wcaes A.H. Y4yeb6HO- wMeTOogumuyeckoe nocobue no MAK 01.02
MpoekTnpoBaHue LU POBLIX YCTPOWCTB cneumnanbHOCTH 09.02.01
KoMnblOTEPHbIE CUCTEMbI M KOMNAEKCHI, Tuxopeuk, 2017

2.2 WNcaes A.H. MeTtoguyeckoe nocobue AN NpPoBeAeHUS NPaKTUUYECKUX
3aHATMI no MAK 01.02 MpoekTnupoBaHWe LNPPOBbLIX YCTPOMNCTB CneymnmanbHOCTH
09.02.01 KomnblTepHble CUCTEMbI U KOMNAEKehl, Tuxopeuk, 2017.

2.3 Wcaee A.H. Metoagmnyeckoe nocobue And  BHeayAUTOPHOW
camocTosTeNnbHON paboTbl No MAK 01.02 MpoekTuposaHne UUGPOBbLIX YCTPONCTB
cneuymanbHoctn 09.02.01 KomnblTepHble CUCTEMbl WU KOMMNEKChbl, Tuxopeuk,
2017.

Internet-pecypcbi

http://digteh.ru/digital

http://cymp.ru

http://digteh.ru/digital/PLA/

http://prom-komplekt.com/content/funktsii-algebry-logilci

4.3. O6ume TpeboBaHMA K opraHmsaunm obpasoBaTenlbHOro npouecca

O6A3aTeNbHbIM YC/MIOBMEM WN3YYEHUS MOAYNA SBNSIETCA OCBOEHME Y4ebHOW
AUCUMNANHBL  «[1poeKTMpoBaHWe UU(PPOBbLIX YCTPOMNCTB» AN NONYYeHUS
NepBUYHBLIX MPOMECCUOHANbHbIX HAaBbIKOB.

4.4, Kagposoe obecrneyeHne obpa3oBaTenlbHOro npotecca
Tpeb6oBaHUs K KBanugpukaumm nefarormnyeckux (VHXeHepHO-
neaarormyeckux) Kagpos, o6ecneymBatolimMx ob6yyeHne No MEXANCUUNINHAPHOMY
Kypcy (Kypcam): HanuMuume BbiClIero npodeccnoHanbHOro obpasoBaHus,
COOTBETCTBYHLWEro npounto Mmoayns «MpoekTupoBaHne LNKHPOBLIX YCTPOACTB»
5. KOHTPOJIb N OULEHKA PE3Y/IbTATOB OCBOEHWNA
MPOPECCMOHAJNIBHOIo MoaAyna (BUOA MPO®PECCUOHANBHON
NEATE/NBHOCTW)

PesynbTathbl OCHOBHbIe NoKasaTe/in OLEeHKHN dopmbl K
(ocBOEHHbIe NMpodeccnoHasbHble pesynbTaTa MeTofbl
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KOMMNeTeHUNN)

BbinonHATb Tpeb6oBaHMA
TEXHUYECKOTO 3afjaHus Ha
NPOeKTMpPOBaHue UndpoBbIX
YCTPOWACTB.

PaspabaTtbiBaTb CXeMbl LUKDPOBbIX
YCTPOWCTB Ha OCHOBe
NHTErpanbHbIX CXeM pasHoli

CTENeHW MHTerpauuu.

Wcnonb3oBaTb CpeAcTBa M METO/Abl
aBTOMaTM3MPOBaHHOIO
MPOEKTMPOBaHUA npu paspaboTke
LMPPOBbIX YCTPONCTB.

MpoBOAUTL U3MeEPEHNs NapameTpoB
MPOeKTUPYEMbIX  YCTPOWCTB U
onpeaensTb nokasaTenu
HaIEXXHOCTW.

- leMOHCTpaLua TOYHOCTU U
CKOPOCTMN UTEHUSI YepTexeil;

- leMOHCTpaLua CKOpoCcTu 1
KayecTBa BbINOIHEHUA TEXHUYECKOW
JOKYMEHTaLMu;

- BEMOHCTpaLMsA CKOPOCTU U
HaBbIKOB pPaboTbl CO CNPaBOYHOM
nnuTepaTypoit n 060CHOBaHMe
BblIOOpA 3/1EMEHTHON 6a3bl;

- BEMOHCTpaLMA HaBbIKOB
ohopmneHns gokymeHtaumm Ha MK;
- leMOHCTpaLma HaBblKOB paboThbl B
cpefe cneunannm3npoBaHHOro
NporpaMMHOro obecneyeHus

- BEMOHCTpaLMsA TOYHOCTMU 1
CKOPOCTMW UYTEHMS YepTeXeil;

- EMOHCTpaLMsa HaBbIKOB 3HaHUS
Tpeb6oBaHMIA HOPMATUBHO
TEXHUYECKOW AOKYMEHTaL NN,
rOCT,;

- leMOHCTpaLuMa HaBbIKOB 1
CKOPOCTK MpoBefeHNs
Heo6X0aMMbIX pacyeToB

- BEMOHCTpaL A HaBbIKOB
ohopmneHns AokymeHtaummn Ha MNK;
- leMOHCTpaL s HaBbIKOB U
CKOpOCTK paboThl B cpeje
cneunanM3npoBaHHOro
nporpaMmMHoro obecneyeHus

- [EMOHCTpaL 1A HaBblKOB 3HaHUSA
COBPEMEHHbIX OTEYECTBEHHbIX U
3apybexxHbix CATP
NMPOEeKTUPOBAHNSA 3NEKTPOHHbIX
YCTPOICTB

- [eMOHCTpaL s HaBblKOB U
CKOpOCTK paboTbl B cpefe
crneunanmM3npoBaHHOro
nporpaMMHOro obecneyeHus

- leMOHCTpaLna HaBbIKOB 3HAHMUS
TpeboBaHWNn HOPMATMBHO
TEXHUYECKOWN AOKYMEHTaLUM,
rOCT;

- leMOHCTpaLua CKOpoCcTu 1
HaBbIKOB paboTbl CO CNPaBOYHOM
nuTepaTtypoim;

- AEMOHCTpaL s HaBbIKOB U
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KoHTponsa i

OLLeHKN
Tekywuin
KOHTPO/b:
3acnywvsaHue
L,0KNazo0B,
CO06LLIEHNIA Ha
NPakTUYeCKUx
CEMUHAPCKUX
3aHATUSAX,
onpocsl,
BbIMONHEHNE
nabopaTopHbIX
pa6oT,
NnoAroTOBKa
pedepaToB,
TecTupoBaHue,
KOHTpOAb  xopfa
KOHT PO/IbHbIX
(pacyeTHoO-
rpauyeckmnx)
paboT, pelleHue
CUTYaLMOHHbIX
3afau
YCTHbIV 9K3aMeH



CKOpPOCTY NpoBejeHuns
Heob6X04MMbIX pacyeToB

- [EMOHCTpaLus CKopocTH
MPUHATMSA 1 060CHOBaHUA
TEXHUYECKNX peLLeHNniA

- [eMOHCTpaL s CKOpOCTH U
HaBbIKOB PaboTbl CO CNPaBOYHON
nuTepaTypon

BbinonHATb TpeboBaHMS
HOPMATUBHO-TEXHMNYECKO
LOKyMeHTaLmu.

®dopmbl 1 MeTOAbI

KOHTPONA N OUEHKW PEeE3ynbTaToB 06yl—IEHVIFI AO/DKHbI NO3BONATb

NPOBepATb Yy 06yYalLMXCA He TONbKO CHOPMUPOBAHHOCTL NPOKECCUMOHANbHBIX KOMNETEHLWIA,

HO 1 pa3BUTUE 0OLMX KOMMETEHLMNA 1N 06ecneynBaroLLnX NX YMEHWA.

OCHOBHble NMOKas3aTesn OLEeHKN
pesynbTaTa

PesynbTathbl
(ocBOEHHbIe 06 Me KOMMOETEHLNN)

- IEMOHCTpaL M UHTepeca K
6yayliein npogeccun.

MoHMMaTb CYLHOCTb U
CoLManbHY 3HAaYMMOCTb CBOeW
Oyayuiein npoeccumn, NposiBAATb K
Hel yCTOMUMBLIA MHTepec.

- 060CcHOBaHMe Bbl6Opa K
NPUMEHEHUS METOAOB U CNOCO60B
pewweHns NpogecCcMoHanbHbIX
3afila4 B 061acTv paspaboTKu
TEXHONOTMYECKMUX NPOLIECCOB;

OpraHn3oBbIBaTb COGCTBEHHYIO
[eAaTeNlbHOCTb, BblOMpaTb TUNOBbIE
MeTOo/bl ¥ CNOCO6bl BbINOMHEHUS
npoecCcMoHanbHbIX 3aaau,
OLeHNBATb X 3PPEKTUBHOCTL U

Ka4ecTso. - AEMOHCTpaL S 3PPEKTUBHOCTU W

KayecTBa BbIMNO/HEHMNS
NpohecCMOHanbHbIX 3a4au.

- eMOoHCTpaLmsa cnocobHOCTM
NPUHUMATb pPeLleHns B
CTaHAapPTHbIX M HECTAHAAPTHbIX
CUTYaUMAX N HECTM 3a HUX
OTBETCTBEHHOCTb.

MpuHMMaTh pelleHns B
CTaHAAPTHbLIX U HECTaH4aPTHbIX
CUTYaLMAX N HECTM 38 HUX
OTBETCTBEHHOCTb.

- HaxXOoX[JeHWe N NCnosib3oBaHue
NHopMaLum ans aphHeKTUBHOIO
BbIMOJIHEHUS NPODECCUOHANbHbIX
3afia4y, npogeccmoHanLHoOro n
NMYHOCTHOTO Pa3BUTKA.

OcyLLecTBNATbL NMOUCK U
NCNoNb30BaHNe NH(opMaLuu,
HeobxoanMMol Ansa athPeKTUBHOIO
BbIMO/IHEHUS! MPOGECCUOHANbHbIX
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dopMbl U
MeTOoAblI
KOHTPONA u
OLUEHKU
JKcnepTHoe
HabnaeHne un
oueHKa Ha
NPaKTUYeCKNX n
nabopaTopHbIX
3aHATMAX Npu
BbIMO/IHEHW N
paboT no y4e6HOA
npakTuke
Y CTHbIV 3K3aMeH

JKcrnepTHOe
HabnaeHne un
OLleHKa Ha
NPaKTUYeCKNX n
nabopaTopHbIX
3aHATUAX Npu
BbIMONHEHUN
paboT Mo y4yebHoW
npakTuKe
JKcnepTHoe
HabnoaeHne un
OLeHKa Ha
NPakTUYeCKNX u
nabopaTopHbIX
3aHATUAX Npu
BbIMO/IHEHUN
paboT Mo y4yebHOi
npakTnke
JKcnepTHoe
HabnoaeHne u
OLleHKa Ha
NPakTU4eCcKnx u
nabopaTopHbIX



3a4ad, NPodeccCoHanLHOro u
JIMYHOCTHOrO PasBUTKA.

Vicnonb3oBaTb UHGOPMALMOHHO-
KOMMYHVKaLWOHHbIE TEXHONOTUN B
npoteccnoHanbHOW AeaTeNbHOCTH.

PaboTaTb B KON/IEKTUBE U KOMaH[e,
athheKTMBHO obLaTbes ¢
KonieramMmun, pykosoAcTBOM,
noTpebuTensamu.

BpaTb Ha cebs OTBETCTBEHHOCTb 3a
paboTy 4NeHOB KOMaHAbl
(MOAYNHEHHBIX), pe3ynbTaT
BbIMONHEHUS 3afaHNA.

CamMoCTOATENbHO ONpeaensiTh
3afia4yn NpogeccuoHanbHOro u
NMYHOCTHOTO pPa3BUTKSA, 3aHMMaTbCA
camo06pa3oBaHeM, OCO3HAHHO
nNaHMpoBaTb NOBbILEHNE
KBanngmkaumm.

OpUeHTMpPOBaTbLCA B YC/IOBUAX
YyacTol CMeHbl TEXHOMOTNIA B
npoteccnoHanbHOW AeATeNbHOCTH.

- AEMOHCTpaLMSA HaBbIKOB
MCNoNb30BaHNA MH(OPMaLMOHHO-
KOMMYHMKaLNOHHbIE TEXHONOTUN B
npoeccMoHanbHol AesTeNbHOCTHU.

- B3aUMO/IeACTBUE C
obyuvaroLmmmcs,
npenogaBaTensiMn U mactepamm B
Xofle 0by4eHus

- camMOaHanu3 n Koppekuus
pe3ynbTaToB COBCTBEHHON PaboThl

- N1aHMpoBaHne obyuvaroLmnmcs
MOBbILIEHNS TMYHOCTHOTO U
KBaNMM(PUKaLMOHHOI0 YPOBHS.

- NPOsiBNEHNE UHTEpeCa K
WMHHOBALMAM B 061aCTK
nNpoteccnoHanbHOl AeATeNbHOCTH.
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3aHATMAX Npu
BbIMOHEHUN
paboT no y4yebHO
npakTnke
JKcnepTHoe
HabnoaeHne n
OLleHKa Ha
NPakTUYeCcKnx u
nabopatopHbIX
3aHATMAX Npu
BbIMONHEHU N
paboT no y4yebHO
npakTuke

JKcrnepTHOe
HabnoneHne un
OLEeHKa Ha
NpakTUYecKnx u
nabopaTopHbIX
3aHATUAX Npy
BbIMO/IHEHU
paboT no yyebHo
npakTnke
JKcnepTHOE
HabnoaeHne 1
OLeHKa Ha
NPaKTUYECKNX W
nabopaTopHbIX
3aHATUAX Npu
BbIMO/IHEHUN
paboT Mo y4ebHOl
npakTuke
JKcnepTHoe
HabnoaeHne n
OLeHKa Ha
NPakTUYeCcKnx u
nabopaTopHbIX
3aHATUAX Nput
BbIMO/IHEHW N
paboT no y4yebHON
npakTuke
JKcrnepTHOe
HabnwaeHne n
OLEeHKa Ha
NPakTUYeCKnx n
nabopaTopHbIX
3aHATUAX Npu
BbIMO/IHEHUN
paboT no y4ebHoiA
npakTunke



6. OCOBEHHOCTW PEANU3ALNN PABOYE YYEBHON
MPOrPAMMBDBI ANA CTYAEHTOB- MHBANTNAOB U 1LY, C
OrPAHNYEHHBIMW BO3SMOXHOCTAMU 340POBbHA

1.CofepxaHne o6pasoBaHuMa W YC/NOBUA oOpraHu3aumm oOy4yeHUs U
BOCNUTAHMUA CTYLEHTOB-UHBANINLOB W NML, C OrFpaHUYeHHbIMW BO3MOXHOCTAMMU
300pOBbA  ONpeAensATCa HacToswen paboyein nporpammon, a TakKxe
MHOMBUAYANbHON NporpaMMoi peabunutaynm.

2.Bbibop MeTof0B 06y4vyeHUA onpefpenseTcs cofepXaHuem 06yyeHus,
YypOBHEM npodeccuoHanbHOW NOATOTOBKM  MNejaroros, MeTOAUMYECKOTO U
mMaTepuanbHO-TEXHUYECKOro obecrnevyeHns, 0CO6GEHHOCTAMM BOCMPUATUA YUYEOHOMN
MHpopmMaynum  cTyfeHTaMu-uHBannugaMnm W CTyYAeHTaMu C  OrpaHW4YeHHbIMU
BO3MOXHOCTAMM 340POBbA.

3. Mpun opraHusaymm y4vyeb6bHO- BOCMUTATENbLHOrO npouecca Heo6XoAMMO
obecneynTb [OCTYN CTYAEHTOB K WH(popMauum 1 obecneynTb BO3MOXHOCTb
obpaTHOW cBA3KM C npenogasaTeneM. BaxHykw ob6ydawowyw QYHKUUK  MOTyT
BbIMO/THATH KOMMNbIOTEPHbIE mMofenu, KOHCTPYKTOPpSI, KOMMbIOTEPHbIN
nabopaTopHbIN NPaKTUKYM W T.[4..

4. Ana obecrneyvyeHUs OTKPbITOCTM M [OCTYNHOCTM o06pasoBaHMA  Bce
yyebHO- MeTofMyecKue MaTepuanbl pasmellaroTcd Ha VIHTepHeT- caiTe
«QNeKTPOHHbIE pecypcbl TTXKT».

5 Mpun Heo6X0AMMOCTU, B COOTBETCTBMUU C COCTOAHMEM 3[40POBbSA CTY[eEHTa,
[ONYCKaeTCsa AUCTaHUMOHHas hopMa 06yyeHus.

6. ®opma npoBefeHUA TeKyLem M NPOMEXYTOYHON aTTecTayuun Ans
CTYAEHTOB-UHBAIN0B yCcTaHaB/MBaeTCA C yyeToMm WHANBUAYaNbHbIX
ncuxopuanyecknx ocobeHHocTel (YCTHO, MUCbMEHHO Ha Oymare, MUCbMEHHO Ha
KOMMNblOTepe, B (QOPME TEeCTUPOBAHMA U T.MN.).

1. Mpn Heob6XxoaNnMoCTH CTYAEHTY-UHBaNnAQy npepocrtasnfdeTcs
JONONMIHUTENbHOE BpeMSA AN NOATOTOBKM OTBeTa Ha 3a4yeTe WU 3K3aMeHe.

8. CTyfeHTbl, MMelLle HapyleHne cnyxa, 0643aTe/lbHO [O/DKHbI OblTb
CNYyXONpoTe3npoBaHbl, T.e. UMETb UHAUBUAYaNbHbIE CYXOBble annaparbl.

Mpu opraHuMsaumMm o6pa3oBaTeNibHOro npouecca OT npenogasaTens
Tpebyetca ocobasa ¢ukcauma Ha COOCTBEHHOW apTukynaunn. OCO6EHHOCTHU
YCBOEHUS TAYyXUMKU U cnabocnblwawmmm cTygeHTamm YCTHOW peyn TpebytoT
MOBbLILUEHHOr0 BHMMaHUA CO CTOPOHbI MpenogaBaTensd K cneyuanbHbIM
NpoeccuoHanbHbIM TepMUHAM, KOTOPbIMWU CTY[EeHTbl [AO/DKHbl OBflajeTb B
npouecce 06y4yeHusi. CTyAeHTbl C HapyLlEHWEM chyxa HyXpawTcs B 60Nbluen
CTeNeHNW B MCNONb30BaHWM pa3HOOOGPa3HOro HarnsfHoOro mMartepuana B npouecce

06y‘-IeHVIFI. CnoXxHble anga NOHNMMaHUA TeMbl OOJTXHbI OblTb CHabXeHbl KaK MOXHO
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60NbWNM  KONWYECTBOM  CXeM,  Auarpamm, PUCYHKOB,  KOMMNbIOTEPHbIX
npe3eHTauMin m TOMy NOAOGHLIM HarnNA4HbLIM MaTepuanom.

C uenbo NoNy4vyeHus CTyfeHTaMU C HapylWweHHbIM CAYXOM MHGpopMaunu B
NoNHOM 06bemMe 3BYKOBYH WHMOPMAULMIO HYXHO 06a3aTelbHO Ay6aMpoBaTh
3pUTENbHOIA.

9. Mpu oby4dyeHUn cnenbiX U cnaboBMAAWMX 06yYalWMUXCA MHDOPMALMIO
HeobXo4MMO NpeAcTaBUTb B TAKOM BUAE: KPYMNHbIA wpugT (16-18 NyHKTOB), AUCK
(4yTobbl NpouyMTaTh C MNOMOLWbLI KOMMbKOTEpa CO 3BYKOBOW Mporpammoit),
ayamokacceta. CnefgyeT npefocTaBuTb BO3MOXHOCTb C/AenbiM M CNnaboBUAALUM
CTyfleHTaM WCNO0Nb30BaTb 3BYKO3amnucbiBaloWMe yCTPOWCTBA M KOMMbIOTEPLI BO
Bpems 3aHATUN. Tpu NEeKUMOHHON (opMe 3aHATUI CTYAEHTY C NAOXUM 3pPEHUEM
cnepyet  paspewuTb  NOnb30BaTbCA  AUMKTOPOHOM -  3TO  ero  cnocob
KOHCMeKTNPOoBaTh.

Ona  CTyQeHTOB C  NAOXUM  3peHMEM  pekoMeHAyeTcs 060pyAoBaTh
OAHOMeCTHble Yy4yebHble MecTa, BblAefleHHble K3 06Welr naowagn nomeLleHns
penbe@HON PaKTypol Unu KOBPOBbLIM NMOKPbLITUEM NOBEPXHOCTU MNona.

Ero cton [O/MKEH HaxoAuMTbCA B MepBbIX psfgax OT MNpenofaBaTesibCKoro
ctona. Cnenble unu cnabosmpawme CTyAeHTbl LO/DKHbI pasMewiaTtbcs OnMXKe K
eCTeCTBEHHOMY MCTOYHUKY CBeTa.
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