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1 HACITOPT IMTPOT'PAMMBI IPO®ECCHUOHAJIBHOI'O MOAYJIA
IIpoexkTupoBanne HUPPOBLIX YCTPOUCTB

1.1. O6n1acTh npuMeHeHus1 pado4yeil MporpaMmMbl

PaGouass mporpamma mpodecCHOHATLHOTO MOAYJS (Zajee - mporpaMma) -
SBIIAETCSI YaCThIO OCHOBHOW MpodecCHoHaNbHOW 00pa30BaTeIbHOM MPOTPAMMBI B
cootrBeTcTBUU ¢ PI'OC mo crmenmansHOcTH 09.02.01 KOMIBIOTEPHBIE CUCTEMEI U
KOMILICKChI B YaCTH OCBOEHHUS OCHOBHOTO BHJa MPO(ECCHOHATBLHON NEATEIIbHOCTH
(BIIA): Ilpoexmuposanue  yugposvix  ycmpoiicmé W  COOTBETCTBYIOIIMX
npodeccuonanbubix kKomnereHuui (I11K):

1. BpIMOMHATH TPEOOBAHMS TEXHUYECKOTO 3aaHUs Ha TIPOCKTHPOBAHUE
U(POBBIX YCTPOUCTB.

2. Pa3pabarbiBaTh CXeMBI IIU(PPOBBIX YCTPOUCTB HA OCHOBE MHTETPATBHBIX
CXEM pa3HOU CTeTNIeH! HHTETPaIiu.

3. Hcmonmb30BaTh CpeICTBAa U METOJIBI aBTOMATU3UPOBAHHOTO MTPOCKTHPOBAHHSI
pHY pa3padboTKe UPPOBLIX YCTPOMCTB.

4. TIpoBOoaAWTH H3MEPECHUS TTAPAMETPOB MTPOCKTUPYEMBIX YCTPOUCTB U
OTIPENIEIIATh MOKAa3aTeN HaJIe)KHOCTH.

5. BpImonHATh TPpeOOBaHUS HOPMATUBHO-TEXHUUECKON JOKYMEHTAIIUH.

PabGouas mporpamma mpodeccHoOHANBPHOTO MOAYJIS MOXET OBITh WCIOJIh30BaHA B
JIOTIOTHUTEIIBHOM  TIPO(heCCHOHATbHOM  00pa3oBaHWM (B TporpamMmax TOBBIIICHUS
KBaIM(UKAIIMU U MIEPETOATOTOBKHU) 10 podeccusiMm pabouux:

17861  Pecynuposwjux  paouosieKmpoHHOU — annapamypol U

npubopos.

VYpoBeHb 00pa3zoBaHus_OCHOBHOE O01IIee
OmnbIT paboTHI_HE TPeOyeTcs

1.2. Hemn u 3agauum npodeccMOHAJBLHOr0O MOAYJSA - TpedOBaHHMSA K
pe3yJbTaTaM 0CBOeHUsl NPodeccuoHaTbHOI0 MOAYJIA
C menpl0 OBIANEHUS YKa3aHHBIM BHIIOM MNPO(ECCHOHATBHONU IEATCIHHOCTH |
COOTBETCTBYIOIIUMH TMPOPECCUOHATHLHBIMA KOMITCTCHITUSMU ~ OOYYarONIMiiCsT B XOJE
OCBOEHHUS MPO(PEeCCUOHATBHOTO MOAYIIS JOJDKEH:
yMeThb:
- ¥Y1 npousBOIUTH BHIOOP MEMEHTHOU 0a3bl JUIsl MPOSKTUPOBAHUS ITU(PPOBBIX

CXeM;

- Y2 npou3BOaUTH CUHTE3 U aHANIU3 LIU(PPOBBIX CXEM;
- Y3 npoBOAUTH HCCIEAOBAHUE TUIIOBBIX CXEM LIU(PPOBOM AIEKTPOHUKH;

- Y4 BBINIOJIHATH YIPOHICHUC JIOTHYCCKHUX CXCM.



- Y5 BbINONHATH TPEOOBAaHUS TEXHUYECKOTO 3aJaHUsS Ha IPOEKTUPOBAHME
U(POBBIX YCTPOHCTB;
- Y6 IIPOEKTHPOBATH TOTOJIOTHIO Ne€YaTHBIX IU1aT,

KOHCTPYKTUBHO-TEXHOJIOTUYECKHE MOIYJIH INEPBOTO YPOBHS C IPUMEHEHUEM IIaKETOB
IIPUKIIAIHBIX IPOrPaAMM;

- Y7 paspabareiBaTh  KOMIUIEKT KOHCTPYKTOPCKOM  JTOKyMEHTallUU C

ucnoab3oBanuem CAIIP;

- Y8 onpenenars mokaszareiy HaJIe)KHOCTH | 1aBaTh olleHKY kadecTtBa CBT;

- Y9 BeINONAHATH TPEOOBaHUS HOPMATUBHO-TEXHUUYECKON JOKYMEHTALIUH.

B pesynbrare ocBoeHMs y4eOHON JUCITUTUTHHBI 00yJarOIIHIACS TOJDKEH 3HATD:

- 31 kmaccupuKaIuIo U CrocoObl ONKcaHus MUPPOBHIX YCTPOICTB;

- 32 npuHUOUINBL JEHCTBUS LMUQPPOBBIX YCTPOMCTB KOMOWHAIIMOHHOTO U

ITOCICA0BATCIIBHOI'O THUIIA,

- 33 ocHOBHBIE METOJIbI ITU(PPOBOM 0OPAOOTKH CUTHAJIOB.
- 34 OCHOBHBIE 33/]a41 U ATAIbl TPOCKTUPOBAHUS IU(PPOBHIX YCTPOUCTB;
- 35 KOHCTPYKTOPCKYIO TOKYMEHTAIIHIO, HCIIOIB3YyEeMYIO IPH MTPOCKTUPOBAHUH;

- 36 ycioBusi O3KCIUTyaTald LHUQPPOBBIX YCTPOWCTB, OOECHEUECHHE HX

IIOMEXOYCTOMYMBOCTH M TEIUIOBBIX PEXHUMOB, 3aIUTHl OT MEXaHUYECKUX BO3IACUCTBUU U
arpeCcCUBHON CpEbI;

- 37 MeToAbI OLIEHKH KayecTBa U HAJAEKHOCTH LIM(PPOBBIX YCTPONUCTB;
- 38 0CHOBBI TEXHOJIOTMUECKUX MpoueccoB mpousBoacTtea CBT;

- 39 HOpPMATHUBHO-TEXHUYECKYIO JTOKYMEHTAIUIO0 (MHCTPYKIHH, PETJIAMEHTHI,

mpoucaypsl, TCXHUYCCKUC YCIIOBHUA, HOPMATHUBEIL.

- 310 npaBwita opopmieHUs cxeM ITUPPOBBIX YCTPOUCTB;

- 311 ocobennoctu npumenenus CAIIP, makeTbl NpUKIaIHBIX POTPAMM.

B pesynsrare ocBoeHus ydeOHOW IUCHUIUIMHBI OOyYaroONTUHCS JOKEH HMETh
NMPAKTHYECKUN ONBIT:

-II1 ucnonb3oBanuss MHGOPMAITMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOTHA B CBOEH
npo¢eCCHOHAIBHOU IeSITENIbHOCTH;

-II2 pacuera, MOAENMPOBAHUSA WU IPOECKTUPOBAHUS IIEKTPOHHBIX YCTPOWCTB Ha
OCHOBE IU(PPOBOI 2JIEMEHTHOM 0a3bl;



-II13 odopmiieHuss NPUHLMIHUAIBHBIX JJIEKTPUYECKUX CXEM B COOTBETCTBUU C
JNEUCTBYIOIIMMH CTaHIAPTaAMHU.

-I14 npoextupoBaHusi HUPPOBHIX YCTPONCTB HA OCHOBE MAKETOB MPHUKIAIHBIX

IPOrpaMM;

-II5 onenky KauecTBa U HAICKHOCTH LU(POBBIX YCTPOHCTB;

-I16 nprMeHEHNsT HOPMAaTUBHO-TEXHUYECKON JOKYMEHTALIUH.

1.3 PexoMeHayeMoe KOJUYECTBO YACOB Ha OCBOeHHE MNPO(PecCHOHAIBLHOTO
MOIYJIfA:
Bcero - 556 yacoB, B ToM 4ucie:
00s13aTeNbHOM ayIUTOPHOM yueOHOM Harpy3ku oOyyatoierocs - 366 4acos;
KypCOBOE MTPOECKTUPOBAHUE 28 YaCOB;
KOHCYJIbTaIlluu_3 4aca;
CaMOCTOATENbHOM paboThl oOyyaromerocsi 187 dacos.
y4eOHOM ¥ MPOU3BOJACTBEHHOM MpakTHKH - 108 yacos.
B TOoM uucie yacoB BapuaTuBHOU yacTu: 146 yacos.
OO0beM mpakTUYECKOM MOATOTOBKHU - 556 yaca

2. PE3YJIBTATBI OCBOEHUS TPOI'PAMMBbI IIPO®ECCUOHAJIBHOT'O
MOOYJIA
N3yuenne mpodeccuoHaNbHOTO MOAY/IS HampaBieHO Ha (GOpMUPOBaHUE Y
00y4Jaronuxcs CISAYIONMX 00IMX KOMIEeTeHIIHA:

OK 01 TIloHumaTh CyHIHOCTh M COLUMAJIBHYI) 3HAYMMOCTh CBOEH Oymyiei
npodeccuu, MPOsBIATh K Hel YCTOMYHMBBIN HHTEPEC.

OK 02 Opranuz3oBbiBaTh COOCTBEHHYIO JIESTEIBHOCTb, BBIOMpATh THUIIOBHIE
METO/bI ¥ CIIOCOOBI BHIMOJIHEHUS NPOPECCHOHANBHBIX 3a/1a4, OLIEHUBATh
uX 3(pPEeKTUBHOCTH U KAYECTBO.

OK 03 IIpuHuMarh pelleHHs B CTAHJIAPTHBIX M HECTAHJAPTHBIX CUTyalUsX U
HECTHU 32 HUX OTBETCTBEHHOCT.

OK 04 OcymiecTBisaTh MOWCK W HCIOJNb30BaHWE HMH(OpPMALNK, HEOOXOAUMOM
st 3(Q(EKTUBHOTO  BBINOJHEHUS  NPO(ECCHOHANBbHBIX  3ajad,
npo(heCcCHOHAIBHOTO U JIMYHOCTHOTO Pa3BUTHSL.

OK 05 Vcnonb3oBath HUHGOPMAITMOHHO-KOMMYHHUKAIIUOHHBIE TEXHOJOTUH B
po¢eCCUOHAIBLHOM ESITENHLHOCTH.

OK 06 PaGorarb B KOJIJIEKTUBE U KOMaH i€, 3 (HEKTUBHO 00IIATHCS ¢ KOJIJIETaMH,
PYKOBOJICTBOM, IOTPEOUTEIISAMH.

OK 07 bparp Ha ce0sd OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMAaHJIbI
(TTOAYMHEHHBIX ), PE3YIbTAT BHITIOJIHEHUS 3aIaHH.

OK 08 CamocrosTenbHO — ompenensaTh  3a7adyd  Ipo(PEecCHOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMAThbCs CaMOOOpPa30BaHUEM, OCO3HAHHO
TUTAHUPOBATH TIOBBINIEHNE KBATH(PUKAIINH.

OK 09 OpueHtupoBaTbCsi B YCIOBHUSIX YacTOM CMEHBI TEXHOJOTUUA B
Ipo¢e€CCHOHAIBHOM IESITCIHHOCTH.

IIpodeccnoHAIBHBIX KOMIICTCHIIMM:
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IIK 1.1.

IIK 1.2.

IIK 1.3.

IIK 1.4.

IIK 1.5.

BomonHsaTe TpeOoBaHMA TEXHMYECKOTO 3aJaHMsi Ha MPOEKTUPOBAHUE
U (POBBIX YCTPOUCTB.

Pa3pabatbiBaTh cxembl HU(PPOBBIX YCTPOMCTB HA OCHOBE MHTETPAbHBIX
CXEM pa3HOM CTENEHHU UHTETPALINH.

Hcnonb3oBarhb CpencTBa " METOABbl  ABTOMATU3MPOBAHHOIO
IPOEKTUPOBAHUS IPU pa3zpaboTke HU(POBBIX YCTPOHCTB.

IIpoBomuTh M3MEpPEHMS NAPAMETPOB IPOEKTUPYEMBIX YCTPOWCTB U
ONPENEIATH MOKA3aTeIN HAICKHOCTH.

BolinonHaTh TpeboBaHUSI HOPMATUBHO-TEXHUYECKOM IOKyMEHTAIUU.



3. CTPYKTYPA U IIPUMEPHOE COJAEPKAHUE ITPOP®PECCHOHAJIBHOI'O MO YJIA

3.1 Temaruueckuii njiaH npogeccMoHaJIbLHOI0 MOAYJISI
Kon O0beM BpeMeHH, OTBEIEHHBIIT HAa 0CBOEHHE MeKIUCHUTIIMHAPHOTO Kypca IpaxTika
bl (xypco)
npo Oos13aTesibHAsI ayINTOPHAsK Koncyan CamocrosiTe1bHasI
dec B ToM| yyeGuas narpyska oGyuarouierocst TallUu padora odyualomerocst
qyucjiie
cuo HaunmeHoBaHus Beero | oPMC B T.4.
HaJ pa3zaeaoB NMPaKT| Jaadoparo ITpounsBoacTBeHHAs
4acoB " B T.4., B T.4.,
bH npopeccHOHATBLHOTO ecKoi pHbIe YueGnas, (o mpodutro
1 KypcoBa KypcoBast
BIX MOayJIst moarol  Bceero, pa6oTsl 1 Bcero, 9acoB CHEeNHATBHOCTH),
KN s1 padora padora
KOM 4acoB npaKTuye 4acoB
(nmpoekT) (npoekr),
cKue
nmer 4acoB 9acoB
eHIL 3aHATHS,
N 4acoB
ui
1 2 3 4 5 6
K MAKO01.01 Hudposas 230 230 154 86 - 1 75 - - -
1.1- CXeMOTEeXHHKA
K
1.5
K M/IK01.02 180 180 116 38 28 1 63 28 - -
1.1- IIpoexTHpoBanne
K M (pPOBHIX
1.5 ycTpoiicTB
K MAKO01.03 146 146 96 48 - 1 49 - - -
1.1- | Hcnoan3oBaHue
IIK | cucrem
L5 | aBromarmsmpoBan
HOTO
MPOEKTHPOBAHNS
IIK | 111101.01 108 108 108
1.1- | MpoexTuposanue
K | uuppossix yerpoiicTs
1.5
Bcero mo IIM: 664 664 366 172 28 3 187 28 0 108




3.2 TemaTnueckuii IJIAH U COlEPKAHNE MEKAUCUUILIMHAPHOTO Kypca «[IpoekTupoBanne uu@poBbIX YCTPOCTB»

HaumeHoBaHue pa3jienoB
npogeccuoHaIbLHOr0 MOAYJISA
(IIM), Me:RIMCHUIITTMHAPHBIX
kypcoB (MJIK) u Tem

Conep:xkanue yueOHOro MaTepuasa, JJadoparopHbie padoTbl M IPAKTHYCCKHE 3AHATHS,
CaMOCTOSITeJIbHAS PadoTa 00y4aloHXCsi, KypcoBasi padoT (MpoeKT)

O0BeM yacoB

YpoBens ocBoeHnst

1

MK 01.01 Hudposas
CXeMOTEXHHKA

Pa3gen 1. Apupmernyeckue
OCHOBBI TeOPUH HU(PPOBLIX
YCTPOHCTB

Coaep:xanue y4e0HOro MaTepuaJia

Tema 1. 1 ®opmbl
npeacTaBJIeHUs YUCIO0BOI
nHpopManuu B HH(PPOBLIX
ycTpoiicTBax

Beenennue.

3ajaun U CTpyKTypa AucuuiuinHbel. CofepxaHue TeM JUCUUILIMHBL. 3HaueHue AUCUUIIIMHBL Ha
COBPEMCHHOM JTalle pa3BUTHS OOMIECTBA U B CHCTEME TIOATOTOBKH CIICITUAUCTOB II0
KOMITBIOTEPHBIM CHCTeMaM M KoMIUTekcaM. KpaTkuii o9epK HCTOPUH Pa3BUTHS IHUPPOBOI
cxeMOTeXHHUKH. CBA3b NU(PPOBON CXEMOTEXHHUKH C Pa3BUTHEM DIIEMEHTHON 0a3bl IPH CO3IaHIH
MpUOOPOB U YCTPOUCTB (PYHKIIMOHAIEHON IIEKTPOHUKH M BRIYUCIUTEIBHON TEXHIUKH Ha OCHOBE
cuHTe3a. OCHOBHBIE OIIPENETICHHSI U TTOHITHS B IU(DPOBON CXEMOTEXHHKE.

OO01ue cBeieHus 0 cucTeMax cyuciaeHus. CUCTEMBI CUUCIICHUS, IpuMeHsieMbie BM.
JecaruyHas, 1BOMYHAsA, ABOUYHO-AECCATHYHAS, BOCBMEPHUYHAs, IIECTHAALATEPUYHAS CUCTEMBbI
cuncienus. ®opmel pencrapnenns yncen. @opmarsl qanHbIX. [IpencraBnenne ancen B popMax ¢
IJIABAIOIIEH 3amsToi 1 (PUKCHUPOBAHHON 3aIsITOMN

TemMaTHKa NPAKTHYECKHX PadoT
1. KopupoBaHue 11em1bIX, ApoOHBIX U CMEHIAHHBIX YUCEN B PA3JIMYHBIX CHCTEMAaX CUHCICHUS

1,2

CamocTosTebHAsA padoTa 00yYaIOLIUXCSH

Wzyuenne yaeOHOTO/TEOPETHIECKOTO MaTepraa (o KOHCIIEKTaM JICKIIHi ), H3y9eHIe OCHOBHOU U
JOTIOJTHUTENIBHOM JINTEpaTyphl.

HO}IT‘OTOBK& K NPAKTUYCCKHUM 3aHATHUAM.

2,3

Pa3znen 2. Jlormueckue 0CHOBBI
U(PPOBOIi CXeMOTEXHUKH

ConepxaHue y4eOHOro Marepuaja

Tema 2.1. OcHOBHBIE TIOHATHSA
ajare0pbl JJOTMKH

1. Jlorudeckne KOHCTAHTHI ¥ IepeMeHHbIe. DJIeMeHTapHbIe Iorndeckue GpyHKIuH. Oneparnyn
OyseBoi anreopsl. CriocoObl 3anucH QyHKIMN areOphbl JOTHKH

2.ToxaecTBa 1 3aKOHBI JIreOpbl JIOrHKU. POpMBI TpeicTaBiIeH s GYHKINHN aareOphbl JJOTUKH.
Munumuzanys toruueckux Gynkuumii. Llean Mmunumuzanyy. O01e TPHUHIUILL U CIOCOOBI
MUHUMU3ALUU

3. OcHOBBI aHANUTHYECKOTO U Tpaduyueckoro (kaptel KapHo) crioco60B MUHMMU3AINY (DYHKIHH.
Meronuka nepexosia 0T HOpMaJIbHOM K COBEPIIEHHBIM ()OpMaM 3aliCcH MePEeKITIoYaTeNIbHBIX
(YHKIMHA IPY aHAJTUTHYECKOM U rpadMueCcKOM CII0co0ax.

TemMaTHka NPAKTHYECKUX PadoT
4. MccnenoBaHue TUIOBBIX JIOTHYECKUX 3JEMEHTOB
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5. TToctpoeHue cxeM 1 TabauIl KICTHHHOCTH JJIS 3aJaHHBIX JIOTUUECKUX (QyHKIUI
6.BbInonHeHe MUHUMH3AIIMH JIOTHYEeCKON (PYHKIIMH 10 33JIAaHHOMY CIIOCO0Y MHHUMHM3AIINH

N

CamocrosiTesqibHasi padoTa 00y4yalomuxcst

N3yueHne yueOHOTO/TCOPETUIESCKOTO MaTepraa (o KOHCIIEKTaM JICKITHiT), H3y4YeHUEe OCHOBHOU U
JTOTIOTHUTEIBHOM JTUTEPATYPHIL.

[TonroToBKa K MPaKTUYESCKUM 3aHSITHSM.

12

2,3

Tema 2.2. Jloruueckue
3JIEMEHTBI H CXeMBbI

Conep:kanne JeKIMH

1.ITonstre moruueckoro eMeHTa. OCHOBHBIC IOTHUCCKUE JICMEHTHI. YCIIOBHEIC TpadUuecKue
o0o3navyeHus. [IpuHnun nBoiictBeHHOCTH. Jlornaeckoe ycTpoiictBo. [ToHATHE 0 QPYHKIIMOHATBEHO
IOJHOM CHCTEME JIOTHYECKUX IeMeHTOB(0asuce)

2. Crtoco0bI IpecTaBIeHHS JOTHYSCKUX IEPEMECHHBIX EKTPHUSCKAMHI CUTHAJIAMH.
[MoTeHNMaTBHBII W UMITYIBCHBIA CIIOCOOBI IIPECTABICHHUS JIOTHIECKIX ITIepeMeHHBIX. [loHsATHE
TIOJIOYKHTSIBHON M OTPHIIATEILHOM JTOTHKHU

TeMaTHKa NPaKTHYECKUX PadoT
7.IlocTpoeHue TOTHIECKUX CXEM B 3aJaHHOM Oa3mce
8. 3nakomcTBO ¢ nporpammoii Elektronics Workbench

I

1,2

CamocTosTe/bHAsA padoTa 00yYaIOLIUXCSH

Wzyuenne yueOHOTO/TEOPETHIECKOTO MaTeprana (o KOHCIIEKTaM JICKITHi ), H3yd9eHIe OCHOBHOU U
JOIIOJTHUTENBHOM JIUTEpaTyphl.

HO}IFOTOBK& K NPAKTUYCCKHUM 3aHATHUAM.

2,3

Tema 2.3. Knaccupukanus u
CXeMOTeXHHKA OCHOBHBIX THIIOB
0a30BBIX JJOTHYECKUX
3J1eMeHTOB

Conep:xaHue y4e0HOro MaTepuaJia

1.Kimaccuduxanmst o0CHOBHBIX TUITOB 6a30BbIX Jorudeckux aneMeHToB (bJI3). OcHoBHBIE
napameTpsl. OCHOBHBIE TUIIBI IOTUK. OcoOeHHOCTH OCTpoeHus cxeM B noruke: TTJI-
TpaH3UCTOpHO-Tpan3ucTopHas joruka, TTJIII- TpaH3UCTOPHO-TPaH3UCTOPHAS JIOTUKA C JUOLOM
loTku, M2JI- unterpo- umxekuonHas jgoruka, KMOII — noruka — kommiementapaas MOIT
-cTpyKTypa. OCHOBHBIE XapaKTEPUCTUKH U ITapaMeTphL.

CaMocTrosTeabHas padoTa o0y4yaromuxcs
W3ydenue yuyeOHOTO/TEOpEeTHIECKOTO Marepuraa (110 KOHCIIEKTaM JIEKIUi ), H3y4eHHUEe OCHOBHOU U
JIOTIOJIHUTENBbHOM JTUTEPATyPhL

Pasnea 3. llugpossbie
ycTpoiicTBa

Coaep:xaHue y4yeOHOro MaTepuajia

Tema 3.1. Hudpossbie
ycTpoiicTBa KOMOMHALMOHHOIO
THNA

1. Haznauenue mm¢patopoB 1 Aenn(paTopoB Kak IEMEHTOB IPeo0pa3oBaHMs YHCIOBOH
uHpopmaruu. [TpuHIMI mocTpoeHus u padoTh MUGPATOPOB U nemudpaTopoB. Tadnuma
MCTHHHOCTH Ipouecca GpyHKIMoHNpoBaHus mudparopa u aemudparopa.

2. MarpuuHsble, THHEHHbIE H PSIMOYTONbHBIE Aemurdparopsl. EMKocTh mmdparopos u
nemmdparopoB. dopMarsl BXOIXHOTO KOJA: JBOWYHBIA M JABOWYHO-IECATHYHBIN.
MHorocTynenyarsie Aenmdparopsl. YCIOBHOE Tpaduyeckoe 0603HaueHHe mMr(paTopoB 1
nemrpparopos. AHanus cxeM mudparopos u gemmbparopos B 6azucax WJIW, U-HE, MJIM-HE

3. Hasnauenue npeobpa3opareneii koqos. [IpuHIAI TOCTpoeHHs U pabOTHI Mpeodpa3zoBaTess
JBOMYHOTO ITO3MLOHHOTO YHCJIa B CHELHAalbHbIC JBOMYHBIC MAIIMHHBIC KOIBI M MAIIMHHBIX
KOJIOB_OJIHOTO BWJIa B JIPYIroii, mpeoOpa3oBaTesis JBOMYHO-ACCATHYHOIO KOJA B

10




JIBOMYHO-ICCATHYHBIA KOJ[ JPYroro BHIa, MpeoOpa3oBarelis KOAOB It UGPOBON KOTUPOBKU.
OCOOCHHOCTH TIOCTPOCHUSI CXEM MPH MEPEXOJIC U3 KOJAOB OIHOW CHCTEMBI CUHCIICHUS B
npyryro. Tabmuia MCTUHHOCTH Tpoliecca GYHKIIMOHUPOBAHHS peoOpa3oBareisi KOJoB.
YcnoBHOe rpadudeckoe 0003HaYCHUE MPeoOpa3oBaTelieil KoJoB. AHAIM3 CXeM MpeodpazoBareeit
xonoB B Oasucax UM, U-HE, NJIM-HE

4. HazHaueHue MyIbTUILUIEKCOPOB M AEMYNBTUIIIEKCOPOB KaK 3JIEMEHTOB YCTpPOMCTB Iepenauu
n npuema uHpopmary. MyIbTHIIIEKCOPHI KaK [I(POBbIE MHOTOIIO3UIINOHHbIE
MIEPEKITIOYaTEIN-KOMMYTAaTOPBL. JIeMyIbTHINIEKCOPBI KaK CEJIEKTOPBI-PACIPENICITUTENN BXOIHOTO
CHUrHaJIa, PaCIIMPHUTENN KaHAIOB. [IpHHIMI TOCTPOEHHUS U (DYHKIIMOHUPOBAHHS
MYJIBTUIIEKCOPOB M JIEMYJIBTHILIEKCOPOB. OCOOEHHOCTH UCTIOIb30BAHUS MYJIBTHINIEKCOPOB AJIS
nepenady MHGOOPMAIMK 13 MHOTHX KaHAJIOB B OJVH B ITOCIIEJOBATEIbHOM KOZIe M TIPE0Opa3oBaHuUs
[apaJuIeNbHOTO KO/Ia B ITOCIIEI0BATEIbHbIN.

5. MyJBTHILIEKCOPHOE U AEMYIBTHILIEKCOPHOE epeBo. Tabmuia HICTHHHOCTH Ipolecca
(YHKIIMOHUPOBaHKS MYJIBTHIUIEKCOPOB U JAEMYJIBTUILIEKCOPOB. [IpuMeHeHne MyIbTHILIEKCOPOB
U JeMYJIBTUILIEKCOPOB KaKk KOMMYTaToOpoB KaHajoB. [ToHsTHE 0 cenekTopax-MyabTUIIIIEKCOpax.
YcioBHOE rpaguyeckoe 0003HaYeHNE MYJIBTHIIEKCOPOB U JIEMYIIBTHILIIEKCOPOB

6. KomOnHanmoHHble 1BOMYHBIE cyMMaTopbl. HazHaueHue u kiaccudukanys KoMOMHAIMOHHBIX
cymmaropoB. Tabmuna uctuHHOCTH. [locTpoeHue 1 paboTa IOJHOTO OHOPA3PSAHOTO
KOMOMHAIIMOHHOTO cyMMaropa. MHOropaspsiiHble CyMMAaTOphI IIOCJIEI0BATEIBHOTO U
I1apaJuIeNIbHOTO JIeWCTBHS YCIIOBHOE Ipaduueckoe 0003HauCHHE CYyMMAaTOpPOB.

7. Ha3HaveHue u KiaccupuKaims UPpOBHIX KOMIAPATOPOB —CXeM cpaBHEHUS. OCHOBHEIC
oTIepaIyy MOPa3psAHOTO CPaBHEHUS JIBYX CPaBHUBACMEIX JTBOMYHBIX YHCET HA OCHOBE ajireOpsl
norukd. [IpUHIKIBI pABEHCTBA M HEPABEHCTBA IBOUYHBIX dncel. [IpUHIMI TOCTPOCHUS U
npotiecc (YHKIIMOHUPOBAHHS OMHOPAa3psiIHOro kommaparopa. [loctpoenue u padbora
MHOTOpa3psAHOro KoMmiaparopa. Tabiuiia HCTHHHOCTH (PyHKIIMOHHUPOBAHUSI KOMIIAPATOPA.
Crioco0bl HapalMBaHUs pa3psAHOCTH KOMIIapartopoB. KackamHble CXeMbl KOMIIApaTopoB.
YceaoBHOE rpaduyeckoe 0003HAUYEHHE KOMIIAPaTOPOB

TeMaTnka NPaKTHYECKUX padoT

9. UccnenoBanue (pyHKIIMOHAIBHBIX CXEM IIH(PPATOPOB U Aeniudparopos

10. Uccnenosanue HyHKINOHATIBHBIX CXEM MYJIBTHILICKCOPOB U AEMYJIBTHILICKCOPOB
11 UccnenoBanne hyHKIIMOHAIBHBIX CXEM CYMMATOPOB

A~ B

12

CamocrosiTeqibHasi pa6oTa 00y4Yalouuxcst

N3yueHne yueOHOTO/TeOPETUIESCKOro MaTepraa (o KOHCIIEKTaM JICKITHii), U3y4YeHHEe OCHOBHOU U
JIOTIOJTHUTEILHON JTUTEPaTypHhI.

[ToaroToBKa K MPaKTUYCCKUM 3aHSITHSIM.

10

2,3

Tema 3.2.
IlocenoBarebLHOCTHbIE
nuppoBkIe ycTpoiicTBa

Conep:;kaHue y4eOHOI0 MaTepHaJja

1. OGme cBeeHns 0 TPUITEPE Kak MpOoCcTeleM KoHeuHoM IudpoBoM aBTroMare. HazHauenue
TPUITEPOB U UX NPUMEHEHHE B aNnapaTrepy >Kelne3HOAO0POKHON aBTOMATUKU U TEIEMEXaHUKH.
Tuns! Tpurrepos. Kitaccuguxkarust TpUrrepos 1o croco0y 3anucu 1 ynpaslieHus: HHpopManuei,
OpTaHM3aLIH JIOTHUECKHX cBsizeil. HasHaueHne n 0603HaueHnEe BXOOB U BBIXOOB TPUITEPOB.
MeTosnKa ONpeeICHHUS COCTOSHHS TPUTTepoB. OCHOBHBIE TAPAMETPEL.
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(OCHOBHBIE MOHITHS O CTAaTUYCCKOM U JUMHAMHYCCKOM YVIIPABJICHUN TPUITCPOM.

2. IlpuHiun (GyHKIIMOHUPOBaHHsI aCHHXPOHHOTO RS-Tpurrepa (OucrabunpHas sueiika namsTH) Ha
ocHoBe joruyeckux aeMeHTos M-HE u MJIN-HE B uHTErpanbHOU CXEMOTEXHUKE C IIPSIMBbIMU
MHBEPCHBIMH BXxozaMu. [locTpoenue GyHKIIMOHANEHON CXEMBI U TIpoliece (yHKINOHUPOBAHHUS
OJHOCTYIIEHUATOIo U JIByXcTyneHuaToro RS- tpurrepa.

3. OcoOeHHOCTH NOCTPOCHUS U pabOThl PYHKIIMOHAIBHBIX CXEM CYETHBIX TPHITEPOB.
[MocTpoenne HpyHKIMOHATIBHBIX CXeM M IPUHIUT padoTsl TpurrepoB T-tumna, D-tumna. [Toctpoenue
yauBepcasnbHoro JK-rpurrepa na ocHose RS-tpurrepa ¢ ycrpaneHHEM COCTOSHUS
HEOIPE/ICICHHOCTH. YCIIOBHUS IOCTPOCHUS U pabOThI CHHXPOHHBIX TPUITepoB. Tadnuia nepexonos
Tpurrepa (TabiuIa HICTHHHOCTH) M 3aKOH (YHKIIMOHHPOBAHHS TPUITEPa (XapaKTePHUCTHICCKOE
ypaBHEHHE TPUITEPA)

4. Oco6eHHOCTH QYHKIIMOHAJBHBIX CXEM TDPHUITEDPOB: DpacCHMpeHUe
MHOODPMAIIMOHHEBIX BXOZOB 1o U (MJIN), co3maHne BXOLOB aCUHXPOHHOM
ycTaHoBKHU (cépoca) B HyaeBoe (0) niu egunauunoe (1) cocrosaxHue
TPUTTEDPOB U UX 6JIOKMPOBKA, CO3TaHUe LOIOJIHM —TEeJIbHBIX BXOZLOB
pa3pemeHusa. [IocTpoeHUe U paboTa CXeM B3aKUMHOI'O Ipeo6bpa3oBa—HUSA
Tpurrepos: RS—T: D —T: RST— D: RST— JK: JK — RS: JK— T: JK—D.
YcaoBHOe rpadruueckoe o603HaueHre TPUITEPOB. AcciaemoBaHue pa6oTEL
HUHTEerpasbHBIX TPUI'TEDOB Ha JIOTMUECKUX BDJIEMEHTax

5. O0mume cBeneHus 0 cueTyrkax. HasHaueHue U TUIIBI CYETUYMKOB U IIEPECUETHBIX YCTPOMCTB.
Knaccudukanms u napameTps! cdeTynkoB. [IpuHINN QyHKIIMOHUPOBAHUS CUETUHKOB.
MaxcumanbHbli (M306ITOUYHBINA) ¥ 3((EeKTUBHBIN Kod((UIMEHTHI cueTa CYeTYHKa.
[Mepenonnenue cuetyrka. [IpuHINIBI TOCTPOSHHMS M PAOOTHI CUCT-YNKOB HA CIOKEHUE U
BBIUMTAHHUE C ITOCIICIOBATEIBHBIM, IMapaJIesIeIbHBIM, CKBO3HBIM U TPYIIIIOBBIM IIEPEHOCOM.
Tabmuia mepexoq0B CYSTINKOB (TaOIUIIa UCTHHHO-CTH, TAOUIA COCTOSTHUHN ) 1 3aKOH
(YHKIMOHUPOBAHMSA CUETUNKA (XapaKTePHCTHIC-CKOe ypaBHEHHE). Pa3psaaHOCTh U Ko PHuIreHT
nepecyera CIeTINKOB, BECOBOE CO-OTHOILIEHHUE Pa3psioB. Beox u BeIBoA nH(pOpMaIun B
cueTyrKax (Mociie1oBaTeNb-HbIH U NapaiebHblil). CHHXPOHHbBIE U ACHHXPOHHBIE CUCTUHKH.
CuyeTynK ¢ U3Me-HAEMBIM HallpaBJICHUEM cUeTa (PEBEPCUBHBIN CUCTUHK).
CaMoocTaHaBIUBAIOIIUIICS cueT4HK. J{eKa HbIil TBOUIHO-eCATHYHBIN cueTuHK. [locTpoeHue u
IPUHIMT Pa0o-ThI CYSTYUKOB C ITepeMEeHHBIM KoddduirenToM nepecuera. KosblieBble CYETYHKH.

6. [TocTpoeHne CyMMHPYIOIIETO JBOMYHOIO CUETUMKAa METOAOM CHHTe3a. BapuaHTbl
rpadu4eckoro u3o0pakeHuss (YHKIIMOHAIBHBIX CXEM CYCTYHKOB (BEPTHKAIBHOC H
TOPU30HTAIBHOE). YCIOBHOE rpadudyeckoe 0003HAYCHUE CUETYMKOB. KackaTHOe COeIMHEHUE
CYETYHKOB (MHOTOpa3psIHbIC cueTurKH). MccaenoBanue GQyHKIIMOHATBHBIX CXEM CUETYHKOB.

7. CxeMbl AeUTEINs YaCTOThl UMITYJIBCHOM MOCIEI0BAaTEIbHOCTH Ha OCHOBE JBOMYHBIX CUETUUKOB
(Ha3Ha4YeHHe, MPUHIIMII TIOCTPOSHHS M Pad0Ta ACNUTeNel C pa3sInyHbIMU KOG PHUIIMeHTaMU
nenenus). [locTpoeHHe IenmnTeNs YacTOTHI C 3aaHHBIM KOG OHUIIMEHTOM JICICHIUS

8. O0mme cBeneHuss o perucTpax. HasHaueHwe u THmBI peructpoB. Kiaccuduxamms
peructpoB. IIpuHIMI TOCTPOCHMSI W PaOOTHl HOCIEA0BATEIbHBIX, MapajlIeIbHbIX,
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MOCIIeIOBATEIbHO-MAPAIUICIIBHBIX M MApaUIeIbHO-TIOCICI0BATENHHBIX PETHCTPOB MPH BBOIC U
BbIBOIe HH(popMaruu. OcoOeHHOCTH Mapada3HOro mapamwiensHoro pe-ructpa. Konbiesbie
PETHCTPBI, KX Ha3HAYEHHE, 0COOEHHOCTH IOCTPOEHUS U TUHA-MUKa PaboThl. PErHCTPBI ¢ BHICOKUM
HMIIEIaHCOM, MPUMEHEHUE UX B BHIYMCIIMTENb-HBIX KOMILJIEKCAX. PEBEpCUBHBIN peructp,
Ha3HAYCHHE, IPUHIMII IOCTPOCHUS U 0CO-OCHHOCTH NPHMEHEHHSI.

9. CnBuraromue perucTpsl ¢ LEISIMU IIpUeMa JBOMYHON MH(OpPMALMH B IOCIIEA0BA-TEIHHOM
KOJIe M BBIZIaYM —B TapaJuICIIbHOM Kozie ¥ Ha000poT. CABHUTaONINe PETUCTPHI KaK
npeoOpasoBareny KooB. bydepHsle peructpel. BapuanTsl rpaduueckoro n300paxeHus
(YHKIMOHATHHBIX CXEM PETHUCTPOB (BEPTHKAIBHOE W TOPH3OHTANb-HOE). YCIOBHOE
rpaduyeckoe 0003HaYCHNE PETUCTPOB. Peanus3anust cxeM perucTpoB Ha TPUITEPAX PA3INIHBIX
THNoB. MccaenoBanne QyHKIMOHATIEHBIX CXeM PETHCTPOB

TemaTuka NpaKTHYeCKHUX padoT

12. UccnenoBanue pabOThl MHTETPAJIBHBIX TPUITEPOB HA JIOTHYECKHUX IEMEHTax
13. Uccnenosanue GyHKIIMOHAIBHBIX CXEM CUCTUHUKOB

14. UccnenoBanne pyHKIIMOHAIEHBIX CXEM PETUCTPOB

15.MccnenoBanre MHOTOPa3psAHOTo HU(ppoOBOro KoMIiaparopa

NS NS (S I SN
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CaMocTrosTe bHasA padoTa o0y4aromuxcs

W3zydenue yuyeOHOTO/TEOpEeTHIECKOTO Marepuraa (110 KOHCIIEKTaM JIEKLUi), N3y4eHUe OCHOBHOU U
JIOTIONTHUTENBHOM TUTEPaTyphIL.

IToaroToBKa K NPaKTUYECKUM 3aHSITHSM.

2,3

Pasnea 4. llugposbie
3alI0MHHAIOIIHNE YCTPOHCTBA

Conepsxanue yue6HOro MaTepuasa

Tema 4.1. Kinaccupuxanus u
napaMeTpbl 3alIOMHAIOINX
ycTpoiicTB

1.00mas xapakTeprucTHKa U Ha3HaYeHHE U(POBBIX 3aIIOMHUHAIONINX ycTpoiicTB. Kinaccudukamms
1 mapaMeTpbl. OCHOBHBIC XapaKTEPUCTHKH 3aIIOMHHAIOIINX YCTPONUCTB: EMKOCTb,
OBICTpOIEICTBIE, HAICKHOCTh U SKOHOMUYHOCTE. Mepapxus (CTpyKTypa) 3aIlOMHHAIOINX
yerpoicts (O3Y, I13Y, IIIT13Y). Opranuzaius 0e3aapecHoil 1 BUPTYaIbHON TaAMSTH .

CamocTosTe/bHasA padoTa 00yYaroLIUXCSH
Wzyuenne yaeOHOTO/TEOPETHIECKOTO MaTepraa (o KOHCIIEKTaM JICKITHi ), H3y9eHIe OCHOBHOU 1
JOTOIHUTENEHOM JINTEPaTypBL.

Tema 4.2. OnepaTuBHbIE U
MOCTOSIHHbIE 3aIIOMHHAIOIIIHe
ycTpoiicTBa

CojepxaHue y4eOHOro Marepuaja

1.Ha3naueHwue, MPUHIKI MOCTPOCHUS U PEXKUMBI pabOThI OIIEPATHBHO-3aIIOMHUHAIOIETO
yerpoiictBa (O3Y). Opranuszanus namsata B O3Y. Crarndeckue O3Y. [lunamnyeckue O3Y.
YcioBHOE rpadguyeckoe 0003HaYCHHE OllepPaTHBHO-3aIOMHHAIOIIETO YCTPOHCTBA

2 . Knaccudukanus nocTosiHHbIX 3anoMuHatonux yerpoiicts (I13Y). DnemenTnas 6a3a n
OpraHu3aIs MOCTOSHHBIX 3aIIOMUHAIONINX YCTpoHcTB. [locTpoenue I13Y pasnudHbIX BHIOB.
[Ipuniun nporpammupoBanus noas3osateneM [13V. IlepenporpaMmMupyeMBbIX MOCTOSHHBIX
3anomuHaronux ycrpoiicts (I1I13Y). OcobenHocTH nmocTpoeHus. YcIoBHOE rpaduyecKkoe
0003HaYeHUE MTOCTOSIHHBIX 3aIIOMHHAIOLINX YCTPOHCTB

CaMocTrosTeabHas padoTa o0y4yaromuxcs
N3zydenue yuyeOHOTO/TeOpeTHIECKOT0 Marepuraa (110 KOHCIIEKTaM JIEKIUi ), N3y4eHUEe OCHOBHOU U
JIOTIOJTHUTENBHOM JTUTEPATYPHI
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Pa3nen 5. Ananoro-uudposbie
" nudpo-aHagoropsie
npeodpaszoparesan (AL u
HAIT)

Conepxxanue y4eOHOro MaTepuaJja

Tema 5.1. Ananoro-undponbie
npeodpasosarenu (ALII)

Hasnauenne m ocHOBHbIE mapamerpbl Iudpo-aHamoroBsix npeobpasosarerneit (LIAIT). Merons
peoOpa3oBaHusl KoJa B aHAIOTOBBIH cUrHal. OCHOBHBIE CXEMHBIE PEIICHUS TIOCTPOCHHUS
uQpo-aHanorosslx npeobdpaszosareneii: LIAII ¢ mpenM3nOHHBIME PE3UCTOPHBIMH MaTPUIIAMH U
6e3marpuunsle. [locTpoerne n npuHImNI padoTsl cxeMs! LIATT ¢ mpenn3noHHBIMA Pe3UCTOPHBIMU
marpunamu (LIAII ¢ BecoBBIMU TBONYHO-B3BEIICHHBIMI COITPOTUBICHNSAME) M HA OCHOBE
Mmarpuisl R-2R ¢ cymmupoBannem TokoB. CXeMOTEXHHYIECKHE TPUHIIMIIBI IIM(PO-aHATIOTOBBIX
npeoOpa3oBareseil 1 UX MOCTPOCHUE Ha AEKTPOHHBIX KIIFOYaX. YCIOBHOE rpadHuecKoe
0003HaUeHne b PO-aHAIOTOBBIX IIPeoOpa3oBareeit

CamocTosTebHasA padoTa 00y4yarouuxcs
N3yueHne yueOHOTO/TeOPeTHIECKOro Marepuraa (o KOHCIIEKTaM JICKITHi), U3y4YeHHE OCHOBHOU U
JIOTIOJTHUTEJILHOM JTUTEPaTyphI.

Tema 5.2. lludpo-ananorossie
npeodpaszoBaresu (LLAII)

Coaep:kanue y4eOHOro MaTepuaJja

HasnaueHue W OCHOBHBIE Mapamerpbl aHajoro-udpoBbix mnpeodpaszosarerneit (ALI).
[MpuHnun ananoro-mgposoro npeodpazopanus nHGopmamu. [loHsTHE O TUCKpETH3AIMY,
KBaHTOBaHMHM M KOJIMPOBAHWHM HEIPEPHIBHBIX CHTHAJIOB. MeTObl MpeoOpa3oBaHust
aHaJIOTOBOTO cuTHasa B koi. [IpuHIMI mocTpoeHus: aHajgoro-udpoBbIX NpeobpaszoBaTenel
CUTHAJIOB 110 METOAAM CTYIIEHYaToro W MOCJIEA0BATEIHHOIO IPHOIKEHUS OTIOPHOTO
HaIpsDKEHUS U ¢ apaulelIbHBIM TIpeobpas3oBanueM. [IpeoOpaszoBarens yria HoBOpoTa B
nouuHbIi kof. [locnenoBarenbubie AL ¢ emMHUYHBIM U C IBOMYHO-B3BEIICHHBIM
pUOIKEHHEM. YCIOBHOE rpadudeckoe 0003HaYeHIE aHAIOro-IIM(POBIX IpeodpazoBaTenei

CamocrosiTeqbHasi padoTa 00y4Yarouuxcst
Wzyuenne yaeOHOTO/TEOPETHIECKOTO MaTepraa (IIo KOHCIIEKTaM JICKIIHi), H3y9eHIe OCHOBHOU U
JIOTIOTHUTENbHON JINTEPaTypPhL.

Pa3gen 6 Muxkponpoueccopbl 1
MHKPONPOLECCOPHbIE
ycTpoiicTBa

Conepxanne yaeOHOTO MaTepuaia

Tema 6.1. OouIHe cBeAeHNS O
MHKpPONpoIeccopax u
MHKPONPOLECCOPHBIX CHCTEMAaX

1. OcHOBHBIE OIIPEICTCHNA U MOHIATHS 0 MUKPOIpoIIeccopax Kak mpuMepax Iu¢poBOro aBTomMara.
Hasnauenwue, knaccudukaiys 1 THIIOBasi CTPYKTypa MUKpoIripolieccopa. J[Ba moaxoza K
MIOCTPOEHUIO MPOIECCOPOB: MPUHIIUIBI CXEMHOM JIOTUKH U IPTPAMMUPYEMOH JIOTUKH

2. Knaccuguxanusi MUKpOTIpo1ieccopHbIx cpeacTs. [Tokonenus mukponpoueccopoB. Obnactu
IIPUMEHEHN MUKPOTIpolieccopoB U MUKkpo DBM. Ponb MuKponponieccopHOit TEXHUKH TIpU
CO3JJaHUM CHCTEM 00pabOTKM JTaHHBIX. [1epCreKTUBBI pa3BUTHS U UCTIOIb30BAHUS
MHUKDOIIPOLIECCOPHBIX CPEACTB

CaMocTrosiTeJbHasA padoTa o0y4yaromuxcs
W3ydenue yuyeOHOTO/TeOpEeTHYECKOr0 Marepuraa (110 KOHCIIEKTaM JIEKLUi), N3y4eHUEe OCHOBHOU U
JIOTIOJTHUTENBHOM JTUTEPATYPhL.
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Coaep:kanue y4eOHOro MaTepuaJja

OpHOKpHCTaNbHBIE MUKpOIpoLieccopbl. CTPYKTypHast cxeMa U apXUTEKTYpPHOE

Tema 6.2. MOCTPOEHNE OMHOKPUCTAILHOTO MUKpomporeccopa. CocTas, Ha3HAYECHHUE 2 !
MukponponeccopHbie CamocrosiTesqibHasi pa6oTa 00y4Yalouuxcst
yerpoiicTBa W3zydenue yuyeOHOTO/TEOpEeTHYECKOTO Marepuraa (110 KOHCIIEKTaM JIEKIUi ), N3y4eHUEe OCHOBHOU U 6 23
JTOTIOTHUTEIBHOM JTUTEPATYPHIL. ’
ITonroToBKa K MPOMEKYTOUHOM aTTECTAIIMK, KOTOpas IPOBOIUTCS B (hopMe dK3aMeHa
Koncyasranus 1
M/IK 01.02 IIpoexTupoBaHue
HHQPOBBIX yCTPOiicTB
Tema 1 OcHoBHBIE PaKTOPBI, Conep:xanue
onpeneasomye KOHCTPYKIHIO 1. Knaccudukanus, o01acTi IpUMEHEHUs U YCA0BMs dKcrryaTarwu [1Y. 2
ny 2. TpeGoBaHus, PEABSIBIIEMbIE K KOHCTPYKIIMN 3JIEKTPOHHON armaparypsl 2
3. ®DakTophl, BIUAIOIIME HA KOHCTPYKIHIO JIEKTPOHHOH anmaparypbl 2 1,2
4, KoHCTpyKTOpCKast JOKYMEHTALHS 2
5. KoHCTpYyKTOpCKast TOKYMEHTAIHS 2
6. KOHTpOJIEHO-YUETHOE 3aHATHE 2
IMpakTHYeCKHE 3aAHSITHSI 4
1. CocraBneHne KOHCTPYKTOPCKOH TOKYMEHTAIIUH K CXEME IIEKTPHUIECKOIH 1,2
NPUHIMITHAILHON
CamocTosiTe/IbHasi padoTa 00y4aroNXCs
1. | IToaroroBka K NpakKTHIECKUM 3aHITHIM 2
Tema 2 KoncrpyupoBanue LY ¢ | Coaep:xanue
ydyeToM TpedoBaHUM 1. OCHOBHBIEC XapaKTCPUCTHKN HACKHOCTH 2
HAAECKHOCTH 2. MeTobl pacueTa HaJeKHOCTH 2 1,2
3. OcoOEHHOCTH OKOHYATEIIBHOIO pacueTa Hae)KHOCTH 2
4. MeToabl HOBBIIIEHUS HAJEKHOCTH 2
IIpakTHYecKkue 3aHATHS 4 2
1. | Pacuer HagexxHoctu
CamocTosiTe/IbHAasi padoTa 00y4arOIINXCS
1. IloaroTroBKa K NPaKTHYECKUM 3aHSTHIM 2
2. PaGora ¢ KOHCIIEKTOM JIEKLIUMI U YYEOHOH JIUTEPATYPOU 2
Tema 3 Bbioop martepuanoB u | CogepxxaHue
TMOKPBITHH 1. BbIOOp KOHCTPYKIMOHHBIX MATEPHATIOB 2 1,2
2. Bb100p 31U THBIX TOKPBITHI 2
CamocTosiTe/IbHasi padoTa 00y4alOIINXCS
1. | W3yueHrie HOPMAaTHBHBIX JOKYMEHTOB 2
Tema 4 KoncTpykropckas Conep:xaHue
uepapxus 1Y 1. | OCHOBHBIC YPOBHH KOHCTPYKIIHUH 2 1,2
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2. (OCHOBHBIE YPOBHH KOHCTPYKIIUHA 2
3. DnemenTHas 6aza [1Y 2
4. KoHTpobHO-yUEeTHOE 3aHATHE. 2
IIpakTHYeCKHE 3aHITHUS 8
1. TeXHUKO-DKOHOMHYECKOEe 000CHOBaHHE BHIOOpA 3JIeMEHTHOH 0a3bl POA
2. Pazpaborka Tononorun I'MC
CamocTosiTe/IbHAasi padoTa 00y4aloIINXCS
1. IToBTOpHAst paboTa Hal y4eOHBIM MaTepHaIOM 2
2. IIonroToBKa K NPAaKTUYECKUM 3aHATUSAM 2
Tema 5 IleyaTHble MJIATHI K Conep:kanmue
Y3J1b1 1. KOHCTPYKITNH MEYATHBIX TJIAT 2
2. DJIEKTPUYECKUE U KOHCTPYKTUBHBIC IMAPAMETPhI IICUATHBIX IIJIaT 2
3. Hcnons3oBanue 9BM nipu mpoeKTHPOBAHMM IE€YATHBIX IIJIAT 2
4. KoHCTpYKIIMY IEYATHBIX V3JI0B 2
5. MeTo/1bl M3rOTOBJICHUS IIEYATHBIX ILJIaT 2
6. OdopMieHrEe JOKYMEHTAIMU Ha IIEYaTHBIC TUIATHI M Y3JIbI 2
IIpakTHUYeCcKHE 3aHATHS 8
1. PacdeT meyaTHO mI1aTHI
2. OdopmieHne TOKYMEHTALMHU Ha IEYaTHBIN y3ell
CamocTosiTeJTbHasi PA00Ta 00y4IAIOIIHXCSI
1. M3ydenre HOpMATHBHBIX JIOKYMEHTOB 2
2. PaboTa ¢ KOHCTIEKTOM JICKIIUH 1 YIeOHOM JIUTEPaTypoit 2
Tema 6 Komnonoska 1Y Conep:xxaHue
1. Bubl 1 MeTOIbI KOMIIOHOBKH 2
2. DYHKIIMOHATEHO-MOAYIbHBIA METO KOMIIOHOBKH 2
3. ba3zoBbie Hecyle KOHCTPYKIUU 2
4. Koucrpyuposanue DBT ¢ yueroMm TpeOOBaHUN TEXHUYECKOW YCTETUKH 2
5. KoHTpoabHO-yYETHOE 3aHITHE. 2
IIpakTHyecKne 3aHATHS 4
1. | PacyeT TeXHONIOIHYHOCTH KOHCTPYKIIHH
CamocTosiTeIbHasi padoTa 00y4armmnxcst
1. TToBTopHas pabora HaJ Y4eOHLIM MAaTepUAIOM 2
2. PaboTa ¢ KOHCIIEKTOM JIEKIIMI M YIeOHOM JTUTEpaTypoit 2
Tema 7 3amura u3aenuii Conepxanue
3JIEKTPOHHOM TEXHUKH OT 1. ObecreyeHne TeEMmIOBbIX pekUMOB LY. 2
BHENIHHX BO3JCHCTBUI 2. 3aliuTa OT MEXaHMYECKHUX BO3JIEWCTBH. 2
3. 3amuTa anmaparypbl OT BIMSHHAS BHEITHEH CPeIbl M Pa3IHIHbBIX BO3ICHCTBHIA. 2
IpakTHyeckune 3aHATHSA 2
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1. | Pacuer HOpM BpeMeHH

CaMocTrosTeJbHas padoTa o0y4daromuxcs

I/IsyquI/Ie HOPMATUBHBIX JOKYMCHTOB

2. TToaroroBka Kk UTOrOBOM arTeCTAllMU 5
IIpumMepHasi TeMaTHKA KyPCOBBIX padoT (IPOEKTOB):
1. Pa3paboTka nnpoBbIX ycTpoiicTB Ha 0a3e MUKPOKOHTpPOJLIepa. 23
2. Pa3zpatorka nudpoBbIX YCTPOWCTB JIJIsi YIPABJIECHHA M KOHTPOJIsI 00beKTaMM. ’
Qosi3aTe/IbHAS AYTMTOPHAN YYeOHA HATPY3Ka 110 KYPCOBO# padoTe (IPOEKTY) 30
Koncyabranuu 2
MJK 01.03 Ucnosib30BaHue
CHCTEM aBTOMATH3HPOBAHHOIO
NMPOEKTHPOBAHUS
Tema 1 3HaKOMCTBO C CHCTEMOIL Conep:kaHue y4e0HOro MaTepuaJjia
Altuim Designer 1. OCHOBHBIE DJIEMEHTHI YIIPABICHUS 2 1
2. HacTpolika CHCTEeMHBIX HapaMeTPOB 2 1
3. Paboune manenu u pabora ¢ HUMH 2 1
CamocTrosiTesqibHAsI padoTa 00yYaloUIuXCcst
1. Pabota ¢ koHCTIEKTOM JIEKIMH 1 yueOHO! JuTeparypoit 2
Tema 2 Co3nanue 111abI0HOB Coaep:xaHue Y4e0HOIro MaTepuaJia 1
CXEMHBIX JOKYMEHTOB 1. Co3pmanue nmpoekTa u JoKkyMeHTa. HacTpoiika mapaMeTpoB CXEMHOTO PeJaKTopa. 2 1
2. Co3naHue U peaKTHPOBaHKE TPAPUKI OCHOBHOW HAIITUCH 2 1
3. Co3anue madIOHOB ISl IIEPBOTO U MOCASAYIOMIMX JUCTOB 2 1
CamMocTosITeJIbHASI PA00Ta 00YYAIOIIUXCS
1. | TloBTOpHAs pabora HaJ YYEOHBIM MATEPHATIOM 2
Tema 3 Benenune Ononmorex Coaep:kanie y4eOHOro MmarepuaJja
1. PasnoBumHOCTH OMOMHOTEK Altium Designer 1 UX B3aUMOCBSI3b 2 2
2. CoctaB YI'O kommoHeHTa 1 00I1He TPeOOBaHHMS IO €r0 PeaTU3aliu 2 2
3. Co3maHre MHOTOCEKIIMOHHBIX KOMIIOHEHTOB 2 2
4. Cosganre OMOIIMOTEKHN MTOCANOYHBIX MECT 2 2
IpakTHyecKue 3aHATHS:
1. | Hacrpoiika konduryparmn. Co3nanue mabioHoB (OpPMaToK. 4 2
CamocrosTenbHast paboTa 00yyaronuxcs
1. Pabota ¢ KOHCIIEKTOM JICKITUH B YIeOHOM JTUTepaTypoi 2
2. [ToBTopHas pabora Hazl y4eOHBIM MaTEPHUATIOM 2
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Tema 4 Co3nanne CXeMHBIX

Conepxanue y

4eOHOro MarepuaJia

AOKYMCHTOB 1. CTpYKTYpa CXEM, HX COCTABHBIE IIEMEHTBI M TAMbl CO3IaHUS 2 2
2. Jlokaan3anys HapyIIeHUH, BEISBICHHBIX IIPH KOMITMIISIIINN 2 2
IIpakTHyecKkne 3aHATHS:
1. Co31aHue YCIOBHBIX TpaduuecKux 0003HAYCHUH IEMEHTOB 4 2
2. Co3aHue YCIOBHBIX IpadhudecKux 0003HAYCHHH IIIEMEHTOB 4 2
3. Pa3paboTka nocalo4HBIX MECT Ha IEYaTHOM IuIare 4 2
4. Pa3paboTka mocagoIHbIX MECT Ha TIEYaTHOH IIaTe 4 2
5. YnakoBKka BBIBOJIOB KOHCTPYKTHBHBIX 3JICMEHTOB 4 2
CamocTosiTeqIbHAsI padoTa 00yYaloIIuXCsl
1. IToaroroBka K MPaKTUYECKUM 3aHATHSIM
2. N3ydyeHrne HOpMaTHUBHBIX TOKYMEHTOB 2
Tema 5 TIpoexTupoBaHue Conep:kaHne Y9e0HOro MaTepuaJjia
NEYaTHOM ILIAThI 1. Co3zanne ¥ pelakKTHPOBAaHUE JIOKYMEHTA I1JI1AaThI ¢ TapaMeTpaMu 10 YMOITYaAHHIO 2 2
2. MHCTpyMEHTHI pa3MeIeHrss KOMITOHEHTOB Ha I1JI1aTe 2 2
3. TexHOIOTHUECKUE HOPMBI U TIPaBUIIA IIPOCKTUPOBAHHUS 2 2
4. ABtoTpaccupoBka. IHTepaKkTHBHAs TpacCHpOBKa 2 2
5. PenakTrpoBaHne TOMOJOTHH IIJIATHI 2 2
6. IIpoBepka mpoekra 2 2
7. Pabota ¢ monuronamMu 2 2
IIpakTHUecKHne 3aHATHS:
1. Co3znmaHue CXeMbl 3JICKTPHYSCKOW MPUHIMITHATTLHOM 4 3
CaMocTrosiTeJbHasA padoTa 00y4aromuxcst
1. IloaroToBka K NpakTU4YECKUM 3aHSATUSAM 2
2. M3ydyeHrne HOpMaTHUBHBIX IOKYMEHTOB 2
Tema 6 BrixoaHbIe TOKYMEHTHI CozepxaHue y4eOHOIr0 MaTepuaJja
1. Pacneuarka cxem 2 1
2. ITonroroBka IaHHBIX AJIs IIEpEYHs JEMEHTOB. DOPMUPOBAaHUE IIEPEUHS 2 1
JJIEMEHTOB
3. Pacneuarka yepTexxeil miaThl 2 1
4. Hcnonp30BaHuE YEPTEKHBIX BUAOB I OATOTOBKHY JOKYMEHTOB IIJIaTh 2 1
5. Cosganre ¥ padbora ¢ haiioM BEIXOIHBIX JOKYMEHTOB 2 1
IIpakTHYecKHe 3aHATHSA:
1. Pa3MerieHne KOHCTPYKTHBHBIX JIEMEHTOB Ha Ie4aTHOH 1miare. TpaccupoBka 4
nedarHeIx mIaT B CAIIP Altium Designers aBToMaTHY€CKOM PEKUME. 2,3

CamocTosiTeIbHAsI padoTa 00yYaIOIIUXCSI
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Pabota ¢ kOHCTIEKTOM JIEKIMH 1 yueOHOH JuTeparypoit 2

2. TToaroroBka Kk UTOrOBOM arTeCTAllMU 6

Koncynpranun

Bcero: 556

19




4 YCJIOBUA PEAJIN3ALIUUA ITPOT'PAMMBI
HNPOPECCHUOHAJIBHOI'O MOAVYJIA

4.1 TpeGoBaHMs K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY
ol0ecrneyeHHI0

Peanuzanus nporpamMmbl Tpo@ecCHOHANTBHOTO MOAYNST TpeOyeT Haluuus
y4eOHbIX ayauTtopuii u naboparopuii «l{udpoBoit u MHUKpOIpPOILIECCOPHOM
TeXHUKW», «[IpoekrupoBanus 1UPPOBBIX ycTpoicTB», «COOpKH, MOHTa)xa H
HKCIUTyaTalliu CPEACTB BHIYMCIUTEIBHON TEXHUKIY.

O6opynoBaHue y4yeOHOro KaOWHETa: MOCAJOYHbIE MECTAa MO KOJIUYECTBY
oOy4arouxcs u pabodyee MeCTO MPENnoIaBaTes.

VYyeOno-naboparopuoe oOopynoBanue mnaboparopun «lludpoBoit u
MUKPOIIPOILIECCOPHON TEXHUKIY:

- KOMIBIOTEPHl B KOMIUIEKTE (CHCTEMHBIA OJIOK, MOHUTOp, KJIaBHATypa,
MaHUITYJISTOP «MBIIIbY);

- KOMIUIEKT TPOCKIIMOHHOTO OOOpyHIOBaHUsl (MHTEpPAaKTHBHAs JOCKa B
KOMILJIEKTE C TPOEKTOPOM UJTU MYIBTUMETUNUHBIN MPOEKTOP C SKPAHOM)

- anmapaTHbIe WIH TPOrpaMMHO-aINapaTHble KOHTPOJIbHO-U3MEPUTEIIbHbBIE
npuOOpHl (MYJIBTUMETPBI, TE€HEPATOPHI, OCIIMILIOTpadbl, pEryIHpyeMble HCTOUHUKH
OUTaHUs,, YaCTOTOMEPBI, AaHAJU3aTOpPbl CHUTHAJIOB WJIM KOMOMHHpPOBaHHbBIE
YCTPOMCTBA)

- HAOOpHI IUMPOBBIX SIEKTPOHHBIX IIEMEHTOB C IUIATHOPMON M UX
U3yUYeHUs WK KOMOMHUPOBAaHHBIE CTEH]IbI U yCTPOICTBA

- TIporpaMMHO€ OOecriedeHHe sl pacueTa U MPOESKTUPOBAHUSA HU(PPOBBIX
AIIEKTPOHHBIX CXEM U KOHCTPYUPOBAHUS MIEYATHBIX IJIAT.

Texnuueckue cpenactsa oOyudeHusa: pabodyee MECTO IpernojaBaress,
ocHamennoe I[IK ¢  /IWIEH3MOHHBIM  MPOTPAMMHBIM  OOECIIEUYEHHUEM,
MYJIBTUMEIUUHBINA TPOEKTOP, TMOO NHTEPAKTUBHAS 1OCKA.

KoMriiekT 3a1annii o OCHOBHBIM pa3jiesiaM B TeMaM JUCIUTIINHBL.

VYyebHno-naboparopuoe obopynoBanue jgaboparopun «IIpoexkTupoBaHus
U(POBBIX YCTPONCTBY.

MeTtoauueckoe obecrieueHre y4eOHbIX 1abopaTopuit:

- KOMILJIEKTHI pa31aTOYHbIX MaTepUasoB;

- METOAMYECKHUE YKa3aHUS JUIs IPAKTUUECKUX 3aHATUM;

- METOJMYECKHE YKa3aHUs JUIsL KypCOBOTO U JUIIOMHOTO MPOEKTUPOBAHUS;

- METOJMYECKHUE YKa3aHUA JUISl CAMOCTOSATEIbHON pabOThl 00y4alOIINXCS;

- CIIpaBOYHAsI TUTEPATypa;

- MaTepuaibl IEPUOINICCKUX H3TaHUN.

Texnuueckue cpeacTtBa OOydeHHMsS: y4EOHBIM  MHMKpPOIPOLIECCOPHBIN
KOMIUIEKT, KOMITBIOTEPBI, IPUHTEP, TUIOTTEP, CKaHEP, MYITBTUMEAUUHBIN TPOEKTOP,
JKpaH.

Peanuzanus nmporpamMMbl MOAayJis MIpearojiaraeT 00s3aTelIbHYI0 y4eOHYIO
MPAKTUKY U MPOU3BOJCTBEHHYIO MIPAKTUKY HA MPEANPUATUAX PAAHOIIEKTPOHHOTO
npodus.
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OO6opyoBaHKE M TEXHOJIOTHYECKOE OCHAIIICHUE pabOYrX MECT:

B Jaboparopumn «IIpoexkTtupoBanue HuGpoOBLIX YCTPOICTB»: paboumii
CTON U JIAOOPATOPHBIE CTEHIBI JUISI W3YYCHHS TMPUHIIUMIIOB PabOThl MU(PPOBHIX
WHTETPAIBHBIX CXEM.

4.2 UudopmanuoHHoe odecrieyeHue 00ydeHust

Ilepeyenb pexoMeHAyeMbIX Y4eOHbIX u3IaHuii, HHTepHeT-pecypcos,
AOIOJHUTEJIbHOM JIUTEPATYPbI

OcHoBHas JiuTEeparypa:

1. Mukymua A.B. [{udpoBas cxemoTexHuka [DIeKTpoHHBIN pecypc] : /
B.M. Ceaunun; A.B. MukymuH. — HoBocuOupck : CuOMpCKuUil rocy1apCcTBEHHBIM
YHUBEPCUTET TEJIEKOMMYHHUKalMii M uHpopmaruku, 2016. -319 c. — ISBN
978-5-91434-036-7. URL: http://www.iprbookshop.ru/69569.html

2. HooxwunoB, Oner IlerpoBuu. CxeMOTE€XHHKA paaUONPUEMHBIX
ycTpoiicTB : YueOHnoe nocooue s CIIO / Hooxkwunos O. I1. - 2-e uzn. ; ucnp. u
non. - Mocksa : MsznmarensctBo IOpaiit, 2019. - 256. - (IIpodeccruonansHoe
obpaszoBaHue). - ISBN 978-5-534-09925-6 ; 509.00. URL.:
https://www.biblio-online.ru/bcode/428950

3. Munenuna, CetnaHa AJEKCaHAPOBHA. DIEKTPOTEXHUKA, DICKTPOHUKA U
cxeMoTexHuKa : YueOHuk u npaktukym s CI1O / Munenunna C. A., Munenun H.
K. ; mon pen. Munenuna H.K. - 2-e uzn. ; nep. u gon. - Mocksa : M3gaTenscTBO
Opaiit, 2019. - 406. - (IIpodeccmonanpbHoe oOpazoBanue). - ISBN
978-5-534-04676-2 : 949.00. URL: https://www.biblio-online.ru/bcode/433455

4. HoBoxwunos O.I1. Dnekrponuka u cxeMotexHuka B 2 4. Yacts 1 : yueOHUK

Ul cpenHero npogeccuoHaabHoro oopasosanus / O.I1. HoBoxunoB — Mocksa:
W3narensctBo  FOpaiit, 2019. — 382 <c¢. // ObC Ipaiitr — URL:
http://biblio-online.ru/bcode/442547

5. HoBoxwuios O.I1. DnexkTpoHuKa U cXeMOTexXHUKa B 2 4. YacTp 2 : yueOHUK
Uit cpenHero npodeccuoHaabHoro oopazosanus / O.I1. HoBoxunoB — Mocksa:
M3narensctBo OpaiiT,2019. — 421 c¢. — (IlpodeccuonanbHoe obGpazoBaHue). —
ISBN 978-5-534-10368-7. Caiit — URL:https//biblio-online.ru/bcode/442548

6. Komomeiinieea M.B. OcHOBbI UMIyIbCHONM W LHU(PPOBON TEXHUKH :
ydeOHOe mocobme Id cpeaHero mpodeccHoHaIbHOTO oOpa3oBanus / M.bB.

Konmeiiniesa, B.M. becenun, T.B. fAronkuna. — 2-e u3a., ucnp. u aon. — Mockaa:
M3parensctBo  FOpaiit, 2019 - 124 c¢. ISBN  978-5-534-08722-2.
URL:https://biblio-online.ru/bcode/441988

7. Munenuna C.A. DIEKTPOHUKA U CXEMOTEXHHUKA : YUYEOHHK M MPAKTUKYM
s cpeaHero npodeccuonanbHoro obpaszoBanuss / C.A. Mwienuna; mon
penakuueit H.K. Munenuna — 2-e uzn., nepepad. U gon. — Mocksa: M3narenbcTBo
FOpaiir, 2019. — 270 C. ISBN 978-5-534-06085-0. Caiit
—URL:https://biblio-online.ru/bcode/4380247.

8. bepukamBunu, Banepuii [llanBoBuY. DIeKTpOHUKA U MUKPOIJIEKTPOHUKA:
UMITyJIbCHasE U 1udpoBas dIEKTpoHUKa : YdebHoe mnocodbue J[lns CIIO /
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http://www.iprbookshop.ru/69569.html
https://www.biblio-online.ru/bcode/428950
https://www.biblio-online.ru/bcode/433455
http://biblio-online.ru/bcode/442547

bepukamBunu B. 1. - 2-e u3n. ; ucnp. u gomn. - Mocksa : U3aarensctBo FOpaiiT,
2019. - 242. - (Ilpodeccuonanproe obpazoBanue). - ISBN 978-5-534-06256-4 :
489.00. URL: https://www.biblio-online.ru/bcode/441262

9 CaxueB, Anekcanap MuxainoBud. MHUKPONPOLECCOPHBIE CUCTEMBI:
1 poBbIE YCTPOHCTBA M MHUKpompoleccopsl : YuebHoe mocodue s CIIO /
CaxneB A. M. - 2-e u3a. ; nep. u gon. - Mocksa : UznarensctBo FOpainr, 2019. -
139. - (IlpodeccuonansHoe obpazoBanue). - ISBN 978-5-534-12092-9 : 269.00.
URL: https://www.urait.ru

1. IlpoexktupoBaHue UHPOPMAITMOHHBIX CUCTEM: YUEOHUK U MPaKTUKyM J1ist
CIIO / Yucron /I. B., Menbuukog I1. I1., 3onoraprok A. B., Huuenopyk H. b. ; mon
o6m. pen. YwucrtoBa JI.B. - MockBa : WUznarennctBo FOpaiit, 2019. - 258. -
(ITpodeccuonanbroe o6pazoBanue). - ISBN 978-5-534-03173-7 : 639.00.

URL: https://www.urait.ru

JlonosHUTEIbHASA JIUTEpPATYpa:

1. CaxueB, A. M. [ludpoBbie yCTpONCTBA U MUKPOIIPOIICCCOPHI : yueOHOE
nocooue / A.M. Caxnuen; U.C. Teipeimkus. - Hopocubupck : U1 HI'AY «3omoToi
KOJIOCY, 2015. - 158 C. URL:
http://biblioclub.ru/index.php?page=book&1d=458701

2. Houxkos, HO.B. BBenenne B HU(PPOBYIO CXEMOTEXHUKY [DIIEKTPOHHBIMI
pecypc]/HO.B. HoBukoB KO.B.— DnektpoH. TekcToBble nanHbie.— M.: UHTYUT,
2016.— 392 c.- Pexxum noctyna: www.iprbookshop.ru.

2. MunoB3opoB O.B. OCHOBBI JJIEKTPOHUKHU : YYE€OHUK JUIsI CPEIHETO
npodeccruonanbHOoro obpazoBanus / O.B. Mumnos3opos, W.I. IlankoB — 6-¢ u3n.,
nepepadb. M pom. — MockBa: M3marenbctBo HOpaiit, 2019 — 344c. ISBN
978-5-534-03249-9. Caiit - URL:https://biblioonline.ru/bcode/433509

3. PoroB, Bnagumup  AunekcaHapoBud. TeXHMUECKHE  CpEACTBa
aBroMatu3anuu u yrpasienus : YueOuuk [ns CIIO / Poros B. A., Uynakos A. /1.
- 2-e m3a. ; ucnp. U gon. - Mocksa : M3zgarensctBo FOpaiit, 2019. - 352. -
(ITpodeccnonanbroe obpazoBanue). - ISBN 978-5-534-09807-5 : 839.00. URL.:
https://www.urait.ru 438434

4. IIpoexTupoBaHre NHPOPMAIMOHHBIX CUCTEM: YUEOHUK U MPAaKTUKYM J1Jis
CIIO / Yucros /I. B., Menbuuxos I1. I1., 3onoraprok A. B., Huuenopyk H. b. ; mon
ob6m. pen. YwucroBa JI.B. - Mocka : WUznarennctBo FOpaiit, 2019. - 258. -
(ITpodeccuonanbuoe oopazoBanue). - ISBN 978-5-534-03173-7 : 639.00.

URL: https://www.urait.ru 437463

4.2.2 IlepeyeHb WHMPOPMALMOHHBLIX TEXHOJIOTHI, MCHOJb3yeMbIX IPH
OCYLIECTBJICHUsI 00pa30BaTeJIbHOIO IHpomecca Mo MNPoecCHOHATbLHOMY
MOYJIIO, BKJIIOYAS nepeveHb NPOrpaMMHOI0  olecrmedyeHuss H
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM.

VYyeOHast U HayuyHas JuTeparypa mo Kypcy. lIpe3eHranuu, cBsi3aHHBIE C
IIPOrpaMMON Kypca, KOMIIBIOTEPHBIE JEMOHCTPALUHA, TEXHUYECKUE BO3MOKHOCTHU
JUISL X MPOCMOTpa U npociymmnBanusa. CBoOOAHBINA gocTyn B HTEpHET, Hamu4ue
KOMITBIOTEPHBIX MPOrPaMM OOILEr0 Ha3HAYEHUSI.
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https://www.biblio-online.ru/bcode/441262
https://www.biblio-online.ru/bcode/446807
http://biblioclub.ru/index.php?page=book&id=458701
http://www.iprbookshop.ru

IIpu ocymecTBaeHMH 00pa30BaTeNIbHOTO Ipoliecca CTyAEHTaMH U
IPEro/IaBaTeIbCKUM ~ COCTaBOM  HCIOJB3YIOTCSl  CJENYyIOIIee IPOrpaMMHOE
oOecrieueHue:

OC Windows 7 Pro;

MS Office 2007,
Kaspersky Endpoint Security,
7-Zip;

Google Chrome,

PDF24 Creator;
AIIEKTpOHHAsE OubOnuoteuHass cuctema «lOpalT», DIEKTpOHHBIA KaTaiaor

Hayunoii 6ubnuoreku BI'TY, Buptyanbhbie cripaBodHbIe cly>kObl, bubnuorexwu,
AHTIO0SI3bIYHBIE pecypchl U nopTaibl, nabie MCC.

4.2.3 IlepeueHb pecypcoB HMH(OPMANMOHHO-TEJEKOMMYHUKAIMOHHOMI
cetu «AHTEepHET», HEOOXOMMMBIX IJISI 0CBOCHHS NMPO(eCCHOHATIBLHOTO MONYJISA:

https://www.pc-school.ru
http://www.gelezo.com
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S. KOHTPOJIb M

OLIEHKA

MMPOPECCHUOHAJIBHOI'O MOAVJIA

PE3YJ/IbTATOB

OCBOEHUA

Pe3yabTarsl
(ocBOeHHBIE
npodeccuoHAIbHbI
€ KOMIIETeHI[MH)

OcHOBHBIE IOKA3aTeIH OLEHKH
pe3yJabrara

(I)OpMLI N METOAbI KOHTPOJHA
H OLI€CHKH

[K 1.1.
PazpabareiBath
CXeMBbI HU(POBBIX
YCTPOWCTB Ha
OCHOBE
MHTETPAJIbHBIX CXEM
pa3HOM CTENeHU
WHTETPALIIH.

[IPUMEHCHHE UHTErPAIbHBIX CXEM Pa3HOMI
CTENEHH MHTErpaluy Npu pa3pabdoTke
U(POBBIX YCTPOMCTB U MPOBEPKA UX Ha
paboTOCIIOCOOHOCTE;

-OIICHKA BBITIOJIHCHUS
MPaKTUYECKOTO 3aJaHus;
- OT3BIB PYKOBOJIUTEIIS
MPAKTHKH,

BBITNIOJTHCHUC aHaIn3a 1 CHHTC3a
KOM6I/IHaHI/IOHHI)IX CXEM,

-OLICHKA BBITOJIIHEHUS
MIPAKTHUYECKOTO 3a/1aHus;
-3K3aMEeH
(kBaJIM(UKAIIOHHBIN ) IO
MOJYIIIO;

pa3paboTka cxeMm HU(POBBIX YCTPOUCTB Ha

-OLICHKA 3alIUThl KypCOBOU

OCHOBC MHTCI'PAJIbHBIX CXEM pa3H0171 pa6OTBI;
CTCIICHU MHTCTPpAluu; - OT3BIB PYKOBOAUTECIIA
IIPAKTHUKH

apu(METHIECKUE U JJOTHYECKUE OCHOBBI
U (POBOH TEXHUKU;

-OIIC€HKA BBIIIOJIHCHU A
MPAKTUYCCKOT'O 3a/IaHUs;

3HaHUE OCHOB MUKPOIPOIIECCOPHOM
TEXHUKMU.

-9K3aMeH
(xBasIM(PUKAIIOHHBIN ) 11O
MOJIYJIIO.

T1K 1.2. BeImoassaTs

MIPOBE/ICHUE UCCIEA0BAHUHI PabOThI

-OLICHKA 3alIUThl KypCOBOU

TpeOOBaHMS U(POBBIX YCTPOUCTB M MPOBEPKA UX HA paboTHI;
TEXHUYECKOTO paboToCIOCOOHOCTH; - OT3bIB PyKOBOJIUTEIIS
3a/laHus Ha MIPAKTHUKY;
POEKTHPOBAHUE BBITOJTHEHHE TPEOOBAHUI TEXHUIECKOTO -OIIeHKA 3aIUTHI KYpCOBOU
U (POBBIX 3aJjaHus Ha MIPOCKTUPOBAHKE ITUPPOBBIX paboThI;
YCTPOWCTB. YCTPOWCTB; - OIICHKA BBITTOJTHEHHUS
MIPAKTHUECKOTO 3a/1aHNS.
[IK 1.3. MIPOEKTHUPOBAaHNE IIHU(PPOBBIX YCTPOHCTB HA | - OIICHKA BHITOTHEHHS
Hcnons3oBath OCHOBE MAKETOB MPHUKJIAAHBIX TPOrpaMM; | MPAKTUUIECKOTO 3aJaHMUS;
CpeACTBa M METOMBI -9K3aMEeH
aBTOMAaTU3UPOBAHHO (xBaTH(PUKAITMOHHBIH) TTO

TO MPOEKTUPOBAHHUS
npu pa3paboTke

U POBBIX
YCTPOWCTB

MOJIYITIO;
-OIIeHKa 3alUThI KypCOBOM
paboTHI,

IIPOCKTUPOBAHUE TOIOJIOIMH IIE€YATHBIX
IJ1aT, KOHCTPYKTUBHO-TEXHOJIOTHYECKUX
MOJYyJIEH IIEPBOTO YPOBHS C IPUMEHEHUEM
MTAKETOB MTPUKJIAJHBIX IPOrPAMM;

- OLIEHKA BBINOJHEHMS
MPaKTUIECKOTO 33 aHHUS;

- YCTHBIM OTYET O pe3yJbTaTax
aHaamn3a;

3HaHUE NMPUHLUIIOB TOCTPOCHUS -3K3aMEeH

HU(POBBIX YCTPOUCTB; (kBaJIM(DUKAIIOHHBIN ) 1O
MOJYIIIO;

3HaHHE OCHOBHBIX 3a/1a4 U 3TAIoOB -9K3aMEeH

MIPOEKTUPOBAHUS LIU(DPOBBIX YCTPOUCTB;

(kBasIM(PUKAIIOHHBIN) 11O
MOYJIIO;
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3HaHue ocodennocteit npumenenus CAIIP | -sk3amen
Y TIAaKETOB MPHUKJIAIHBIX TTPOTPAMM. (xBanm(pUKAITMOHHBIN) TTO
MOJYITIO.

[IK 1.4. Onpenensarp
HIOKa3aTenn
HAJIeKHOCTH U
KauecTBa
POEKTHPYEMBIX

U (HPOBBIX
YCTPOWCTB.

OTpe/IeIICHUE OLICHKU KaueCTBa U
HaAEKHOCTU NU(MPOBLIX YCTPOMCTB;

- OIICHKA BBIIIOJITHCHHUA
IPAKTHYCCKOI'O 3a1aHUs,

ONpe/IeIICHUE TTOKa3aTeNeN HaJIEe)KHOCTH U
oneHuBarh kauectso CBT;

- OII€HKA BBIIIOJITHCHHUA
MPAKTHYCCKOI'O 3aJIaHM;

3HAHHE YCIOBUH dKCILTyaTaIluy MU(PPOBBIX
YCTPOUCTB M CIIOCOOOB 00ECIICUSHUS
MIOMEXOYCTOMYMBOCTH, TEIJIOBBIX
PEXKUMOB, 3aITUTHI OT MEXAaHHUUECKUX
BO3JICHCTBUM U arpeCCUBHBIX CPELL;

- DK3aMeH
(xBanmu(pUKAITMOHHBIN) TTO
MOJIYIIIO;

- OT3BIB PYKOBOJMTEIIS
MIPAKTHKU

3HaHUE METOJOB OLICHKU KaueCTBa U
HaJEKHOCTU LIUPPOBBIX YCTPOUCTB;

- DK3aM€H
(kBaTH(PHUKAIIMOHHBIN) 1O
MOJYIIIO;

3HAHHE OCHOB TEXHOJOIMYCCKUX
npo1eccoB npoussojacTea CBT;

- OT3bIB PYKOBOJHUTEIIS
IIPAKTUKHU

TIK 1.5. BeimonHsaTh
TpeOOBaHMS
HOPMAaTUBHO —
TEXHUYIECKOU
JIOKYMEHTAIIH.

YMCTh IPUMCHATH
HOPMAaTHBHO-TCXHUYCCKYIO
JAOKYMCHTAIUIO;

-OLIEHKA 3alIUThl KypCOBOU
paboThI;

- DK3aM€H
(KBaMPHUKAIIMOHHBIH) 1O
MOJYIIIO.

YMETh pa3pabdaTbIiBaTh KOMITJIEKTHI
KOHCTPYKTOPCKOW TOKYMEHTAI[UU C
ucronp3oBaguem CAIIP;

-OILIEHKA 3alIUThl KypCOBOM
paboThr;

- DK3aMeH
(kBaTH(PUKAITMOHHBIN) TIO
MOJIYITIO;

- OT3bIB PyKOBOJIUTEIS
MIPAKTUKU

BBINOJIHEHHE TPeOOBaHUI
HOPMAaTHBHO-TEXHUYECKON JIOKYMEHTALIUY;

-OLICHKA 3alIUThl KypCOBOU
paOoOTHI.

3HATh IpaBuiia OPOPMIIEHUS CXEM
U(POBBIX YCTPOUCTB;

-OLICHKA 3alIUThl KypCOBOU
paboTHI;

- 9K3aMeH
(xBanm(UKAITMOHHBIN) 11O
MOYITIO.

IIPUMEHSTh KOHCTPYKTOPCKYIO
JOKYMEHTAIUIO, UCIIOJIb3YEMYIO pU
IIPOEKTUPOBAHUY;

-OLIEHKA 3alIUThl KypCOBOU
paboThI;

9K3aMEH
(KBaTM(PUKAIIMOHHBIH) 1O
MOJYIIIO.

HCIIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO
JOKYMEHTAIMIO (MHCTPYKIINH,
pErIaMeHThl, POLEAYPbl, TEXHUUECKUE
yCIIOBHSI, HOPMATHUBBI).

- YCTHBIN OTYET O pe3yapTrarax

aHaJIn3a;
-OILIEHKA 3alUThl KypPCOBOI
pabOThI.
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®opMbl U METOIBI KOHTPOJS M OILIEHKH PE3YyIbTaTOB OOYUYEHUS JOJKHBI
MO3BOJIATH ~ NPOBEPSATH Y  OOydYarOMMXCS  HE  TOJNBKO  (OPMHUPOBAHHE
npo(heCCHOHANIBHBIX KOMIETEHIIMH, HO ¥ pa3BUTHE OOIMMUX KOMIICTCHIIHH,

00ecrneynBaroIuX UX YMEHUS.

Pe3yabTarbl
OcCHOBHBIE OKA3aTEJIH OLEHKHN DopMBI U METObI
(ocBoeHHBIE 0011IME
pe3yJbTara KOHTPOJISI M OIEeHKHU
KOMIIeTeHIIUH)
[TonnMate CymHOCTh U | - JeMOHCTpalusi HHTepeca K Oyaymieid | MHTeprpeTanus
COIATbHOM npodeccun (mocemeHue 3aHATUH, | pE3yJabTAaTOB
3HAYUMOCTE CBOEH CBOCBPECMCHHOCTD BBITIOJTHCHUA Ha6J'IIOI[eHI/II\/JI 3a
Oynyuieit mpodeccuu, | AOMAIIHUX 3aJIaHHH, ydactue B | IEATEIHLHOCTBIO

IIPOSABIIATH K HEN
YCTOMYUBBIA HHTEPEC.

CTYJIEHYECKUX KOH(PEPEHIINAX U T.I1.)

o0yJaromierocs B
polecce OCBOCHHUS

npodeccuoHanbHOro

MOJTYJIsI
OpraHu30BBIBaTH - BEIOOp W IPUMEHEHUE METO/IOB U - DK3aMeH
COOCTBEHHYIO Croco00B penieHus mpodeccHoHaTbHBIX (xBaTM(PpUKAITMIOHHBIH )
NeSTEeTLHOCTH, 3a/1a4 B 00J1acTH pa3padOTKH MUGPOBBIX 10 MOJTYJTIO

BBIOMPATh TUTIOBHIE
METOJIBI M CIIOCOOBI
BBITIOJTHCHUS
npodeccnoHanbHBIX
3aj1ad, OLIEHUBATh UX
s dexTuBHOCTH U
KaueCTBO.

YCTPOMUCTB;

- neMoHcTpanys 3 (HEeKTUBHOCTH U
Ka4yeCTBa BHITOITHEHUS
npodeccruoHaTbHBIX 3a/1a4.

- OLICHKA 32 3aIUTy
MPaKTUYECKHUX padoT;
- OT3bIB PYKOBOAMTEIS
NPaKTHKH

[IpuHuMare pemeHus B
CTaHJAPTHBIX U
HECTaHAAPTHBIX
CUTYallMsIX U HECTH 3a
HUX OTBETCTBEHHOCTh

- ACMOHCTpalus CIIOCOOHOCTH IIPUHUMATb
PEeICHMA B CTAaHAAPTHBIX U
HECTAaHAAPTHBIX CUTyallUsdX U HECCTHU 3a
HHUX OTBECTCTBCHHOCTD.

HHTEPIIPETALIHS
pe3yIBTaToB
HaOJIFOeHUil 3a
IETEIBHOCTRIO
oOyy4aromierocs B
MPOIIECCEe BHITIOTHCHHUS
MPAKTHYECKUX 3aIlaHUM;
OT3BIB PYKOBOJIHUTEIIS
MTPAKTHKHU

OcyiecTBISTh MOUCK | - HAXOXKIACHHUE U UCTIOIb30BaHHE MHTEpIIpEeTaIHs

Y UCIIOJIb30BAHUE uHpopMaIuu 11 3pHEeKTUBHOTO pe3ynabTaToB
nHpopmanuu, BBITNOJITHEHUS MTpo(ecCHOHaNbHBIX 3a/1a4, HaOoIeHnH 3a
HEOOXOTUMOH /1715t npo¢eCCHOHAIIBHOTO M IMYHOCTHOTO JESTEIBHOCTBIO

s dexTuBHOTO pa3BUTHSL. oOyJaronierocs B
BBITIOJTHEHHUS IIPOLIECCE BBITIOTHEHUS
npodeccruoHaIbHBIX MIPAKTUYECKUX 3aJJaHUM;
3azad, OLIEHKA 32 BBIIIOJHEHHE
npodeccuoHanbHOTO U MHAUBUAYaJIbHbBIX
JMYHOCTHOTO JIOMAIIHUX 3aJaHuH
pa3BUTHSI.

PaGorats B KOJIIEKTHBE
¥ KOMaH/Ie,

3¢ (heKTUBHO 00IIATHCS
C KOJUIETaMH,

- IEMOHCTpaLusl yMEHUs CIyIIaTh U
CJIBIIIATE;

- TOTOBHOCTB K COTPYAHUYECTBY U
KOMITPOMHUCCY;

HMHTEpIpeTanus
pe3yabTaToB
HaAOIIOICHUH 32
JEATEIbHOCTHIO
00y4aromnierocst BO
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PYKOBOJICTBOM,
MOTPEOUTEIAMHU.

- ACMOHCTpaluA YMCHUA
apryMEHTHPOBAHO OTCTAMBATh CBOIO TOUKY
3peHHs

BpEMS TEOPETUUYECKUX U
MPAKTUYECKUX 3aHATUH;
OT3bIB PYKOBOJIUTEIIA
[IPAKTUKU

bparb Ha cebs
OTBETCTBEHHOCTH 32
paboTy WieHOB
KOMaH/Ibl
(MOAYMHEHHBIX), 32
pe3yNbTaT BHITOTHEHHS
3aJaHUH.

- IEMOHCTpAIUs TOTOBHOCTH B35ITh
OTBETCTBEHHOCTH 32 PabOTy
MOJYMHEHHBIX, PE3YJIbTAT BHIIIOTHEHUS
3a/1aHusl.

WHTEPIpETAIHS
pe3yJIbTaToB
HaOoIeHnH 3a
JesITebHOCTBIO
00yJaromierocst BO
BpeMsI HHAUBUYaTbHOMN
1 KOJJIEKTUBHOM paboThI
Ha MPaKTHYECKUX
3aHATHUSIX;

OT3bIB PYKOBOJAUTEIS
IPAKTUKA

CaMOCTOATEIBLHO

OpraHM3aIys CAMOCTOSITEIbHONU PaOOTHI:

OIICHKA 3a A0OMallIHue

OIIpeNeIIATh 3a/1a4n CBOEBPEMEHHOCTb u KauecTBO | 3aJaHusi;

npo¢eCCHOHATFHOTO U | BBITIOJHEHUS JIOMAITHUX 3aJJaHU;

JUYHOCTHOTO HOATOTOBKAa  cooOIlieHuil, pedeparos, | oleHKa 3a caenaHHbIE

pa3BuTHs, 3aHuMarbcsi | yuactrue B YHUPC,  crynmeHueckux | cooOuieHus

caM000pa3oBaHKEM, KOH(EPESHITUAX

OCO3HAHHO

IUIAHUPOBATH

HIOBBIIIICHUE

KBaJIM(DUKALIUH.

OpueHTHpOBaTHCS B - IPOSIBJIICHUE UHTEPECca K MHHOBAIHSIM B WHTEpIpeTaIHs

YCIOBHSX YacTON o0nacTu mpogecCUOHaNbHOM pe3yJIbTaToB

CMEHBI TEXHOJIOTHH B NeSITEIIbBHOCTU HaboeHnH 3a

npogeccuoHaIbHON JeSITeIbHOCTBIO

JeSITEIIbBHOCTU oOyyaromierocs B
IpoIecce OCBOEHUS
npodeccuoHanbHOro
MOYJIS.
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