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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

[lenbto ocBoeHMs qUCHUIUIMHBL «IIpoeKTHpOBaHUE CUCTEM aBTOMATH3alMU U YIIPABICHUS»
(IICAY) sBnsiercst hopMupoBaHHe y CTYICHTOB 3HAHHIA T10:

- OCHOBaM KOHCTPYKTOPCKO-TEXHOJIOIMYECKOI0 00eCTIeYeHUsl IPOU3BOJICTBA CUCTEM YIIPaB-
JICHUS,

- KOHKPETHBIM METO/1aM IPOEKTUPOBAHUS U KOHCTPYHPOBAHUS;

- TEXHOJIOIMH U3TOTOBJICHUS U HAJIAJKE OCHOBHBIX PA3HOBUIHOCTEN COBPEMEHHBIX TEXHUYE-
CKUX CPEJCTB CUCTEM YIIPABJICHUS.

- Cpe/ICTBaM aBTOMATHU3ALMH IPOEKTUPOBAHUS U KOHCTPYUPOBAHUS, TEHACHLUSAM Pa3BUTUS
KOHCTPYKLHMH M UX 3JIEMEHTOB.

3aauu: Hay4UTh CTYJIEHTOB IIPUMEHATh METOABI MATEMATUYECKOTO MOJECIIUPOBAHMS JIIS
UCCIICIOBaHMS U IPOEKTUPOBAHUS CIOKHBIX JUHAMUYECKUX OOBEKTOB yIpPaBIE€HUS, TOTOBUTH TEX-
HUYECKHUE 3a/IaHUS HA BBIMTOJIHEHHE IPOSKTHBIX PadoT, paboTaTh ¢ HAYYHO-TEXHUIECKOH JTUTEepary-
poii, npoecCHoHaIbBHO MPECTABIATh U JOKJIA(bIBaTh PE3yJIbTAaThl BHIIOJHEHHOM PabOTHI.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII

Hucnunnuna «IIpoektnpoBanue cucTEM aBTOMAaTUYECKOTO YIIPABJICHU» OTHOCUTCS K JIUC-
LUIUIMHAM 0053aTelbHOM yacTu y4yeOHOro IIaHa.

[TpepexBU3UTHI AUCHMILIUHBL: «MaTemMaTnyeckue OCHOBBI TEOPUU CUCTEM», « DJIEKTpOMa-
LIMHHBIE YCTPOUCTBA CUCTEM aBTOMATU3aLUU U YIIPABICHU», «IIpOMBIIIEHHAs aBTOMATUKaY,
«IIpoMbIUIEHHBIE KOHTPOJUIEPE, «Hane:KHOCTh cucTeM yIIpaBieHuUs», « BerauciauTenbHble Malu-
HBI, CHCTEMBI U ceTh», «IIporpamMmmupoBanue 1 OCHOBBI AJITOPUTMU3ALIAN.

3. INTAHUPYEMBIE PE3YJIBbTATBI OBYYEHMUS 11O JUCIUIIJINHE

HnaHpreMHe PE3YIbTATHI O6y‘I€HI/I${ Mo JUCHUIIIIMHE, COOTHECCHHBIC C INIAHUPYCMBIMHA PEC-
3yJIbTaTaMH OCBOCHUA OIIOI1 (KOMHeTeHHI/IHMI/I " UHAUKATOpaMU NJOCTUKCHU A KOMHGTCHHI/Iﬁ)

MIPOEKTOM Ha
BCEX JTamax ero
KU3HEHHOTO
LMKIIa

(hopMHpOBaHUS KOHIICTIITUH TIPO-
eKTa B paMKax 0003HaYeHHON
po0GIeMbl, OCHOBHBIE TpeOOBa-
HUSI, TIPEIBSBISIEMBIC K IIPOEKT-
HOM paboTe U KPUTEPUH OLIEHKU
Pe3yIbTaTOB MPOEKTHOM Aesi-
TEJBHOCTH.

YK-2.2. Ymeer pazpabaToiBaTh
KOHIIETIHIO ITPOEKTa, GOpMYIIHU-
pys elb, 33]1a49H, aKTyalbHOCTb,
3HAYUMOCTh (HAYYHYIO, TPAKTH-

CJIEZICTBUH cBOei podeccrHoHalb-
HOU JIeATENFHOCTH, TIPH pa3padoT-
K€ 1 OCYIIIECTBICHNH IPOEKTOB,
OCHOBHBIE TPEOOBAHHUSA, TPEIBIB-
JsieMble K IPOEKTHOM paboTe u
KPUTEPUU OLIEHKU PE3yJIbTaTOB.
YMeeT: cTaBUTh 3a1a4l IIPOEKTU-
pOBaHMA TPOrPaMMHO-aNIAPaTHBIX
CpEJICTB aBTOMAaTH3al1H U YIIpaB-
JICHUS.

BrnaneTs: ciocOGHOCTBIO K COLIPO-

®opmupyembie | I[lnmanupyemsie pe3ynbTaTel 00y4eHHs 110 JUCIHUIUINHE, B COOTBETCTBHU Hamverio
KOMIIETEHLINU C UHJMKATOPOM JOCTUKECHUS KOMIICTCHIMH
(xox, comepxka BaHHE O1e-
) - | MHIUKaTOp HOCTHKEHUS KOMIIE-
HHe KOMIIEeTEH- p Pe3ynbrarhl 00y4eHHs 110 AUCIHU- HOYHOTO
TCHIUH e — cpencTBa
) (K00, codepacanue UHOUKAmMopa)
1 2 3 4
VYK-2 Cnoco- VYK-2.1. 3HaeT 3Tamnel )kU3HEHHO- | 3HAET. OCHOBHBIE MPABOBbIC U 3TU- | TecTOBBIE
OeH yIpaBiIsATh | TO MUKJIA IPOEKTA, TIPHUHIIAIIEI YyeCcKHe HOPMBI TIPH OIEHKE I10- BOTIPOCHI




YECKYI0, METOJUYCCKYIO U UHYIO
B 3aBHCHMOCTH OT THIIA IIPOEKTA),
OKUJaeMBbIC PE3yJIbTaThl ¥ BO3-
MOJKHBIE C(hepbl UX IPUMCHCHHS.
VK-2.3 Birageet HaBbIKAMH CO-
CTaBJICHUS IIaHA peaIn3aluu
MPOEKTa U KOHTPOJISI €r0 BBIMOJI-
HEHUSL.

BOXKJICHUIO pa3pabaThIBacMbIX all-
MapaTHBIX ¥ MPOTPAMMHBIX
CPEACTB, CUCTEM U KOMILJIEKCOB Ha
JTanax MPOCKTUPOBAHUS U TIPOU3-
BOJICTBa M KOHTPOJISI BHITTOTHEHHS
MPOEKTA.

YK-3 Cnoco- YK-3.1. 3naer MeToapI yripaBie- | 3HAET: OCHOBHEIE MOJIOKEHUS T€0- | TecTOBbIE
O€H OpraHu3o- | HUS U OpPraHU3aLUN KOMaHIHOMN pHH YIIPAaBICHUS KOJUIEKTUBOM, BOIIPOCHI
BBIBAaTh M PYKO- | paOOThI, OCHOBBI CTPATETHYECKO- | OCHOBBI CTPATErMYECKOTO ILTaHU-
BOIUTH pabo- T'0 IJTAHUPOBAHMS paOOTHI KOJI- poBaHUs PabOTHI KOJUICKTHRA.
TOM KOMaH[bl, JIEKTHUBA AJIS1 NOCTIKEHHS O~ YMeer: cTaBuUTh 33241 POEKTH-
BbIpabaThIBast CTaBJICHHOM 1IEJH. POBaHUsI TPOTPaMMHO-aNMNapaTHBIX
KOMaHIHYIO VYK-3.2. YMmeer pazpabaToiBaTh CpEeJICTB aBTOMAaTH3aI|H U YIIpaB-
CTpPAaTeruio Il | KOMaHAHYIO CTPATETHIO, OPTaHU- | JICHUsI, TOTOBUTH TEXHUUECKHE 3a-
JOCTIKEHHS 30BBIBaTh pabOTy KOJJICKTHBA, JIaHWS Ha BHITOJIHEHNE TIPOSKTHBIX
MOCTABJICHHOW | pa3pabaThiBaTh MEPOIIPHUATHUS IO | paboT
Lenu JMYHOCTHOMY, 00pa3oBaTenpHO- | BiageTs: HaBbIKaMM HOCTaHOBKH
My U Ipo(h)eCCHOHATBHOMY POCTY. | LM B YCJIOBHIX KOMaHIOW pabo-
VYK-3.3. Bnaneet HaBbIKaMU 1O- THI, HABBIKAMU TIPEOI0JICHUS BO3-
CTaHOBKH LIEJIU B YCJIOBHAX KO- HHUKAIOIIUX B KOJUIEKTUBE PAa3HO-
MaHJIIO0# paboTHI, crrocobaMu TJ1acHii, CIIOpPOB U KOH(MIIUKTOB,
yhpaBlieHHsI KOMaHIHOHN paboTol | crocOOHOCTHIO aHAIM3UPOBATH Pe-
B PELICHUH MTOCTaBJICHHBIX 33/1a4, | 3YyJbTaThl TEOPETUUECKUX U DKCIIe-
HaBBIKAMU MIPEOA0JICHHSI BO3HH- PUMEHTaIBHBIX UCCIIEIOBAHUM, Aa-
KaIOUIMX B KOJJICKTHBE Pa3HOIJIa- | BaTh PEKOMEHAAIIMH IO COBEPIICH-
CHIA, CTIOPOB 1 KOH()JIMKTOB Ha CTBOBAaHUIO YCTPOUCTB U CHUCTEM,
OCHOBE y4yeTa HHTEPECOB BCEX BbIpabaThIBaTh KOMAaHIHYIO CTpa-
CTOPOH. TETHIO.
OIIK-2 Cnoco- | OITK-2.1 3Haer meTo/ibI pemieHust | 3HaeT: OCHOBHBIE ITpobieMbl B cBo- | KIT
OeH GpopMynn- | 3aj1a4 MPaBICHHs B TEXHUYECKUX | €if mpeaMeTHo obactu, 000CHO-
poBaTh 3aJlaud | CUCTEMaXx. BBIBATh METOJIBI U CPEJCTBA UX pe-
YIPABJICHUS B OIIK-2.2 YMeeT 000CHOBEIBATH HIEHUS
TEXHUYECKUX METOJIBI pEellieHHs 33124 yIpaB- YMeer: cTaBUTh 3a/1a4u MPOEKTH-
cucTeMax u JICHHS B TEXHUYECKHX CUCTEMax POBaHU U YIIPABJICHUS, TOTOBUTb
00OCHOBBIBATH OIIK-2.3 Biageet HaBBIKAMU TeXHUYECKHUE 3aJaHHs Ha BBIOJI-
METOJBI UX Pe- | TPAaMOTHO M apryMEHTHPOBAHHO HEHHE TIPOEKTHBIX PaboT 1 00oc-
LICHUS (dhopMyIHpOBaTh 33Ja4H yIpaB- HOBBIBaTb METO/IbI UX PELICHUS.
JICHWS B TEXHUYECKUX cUcTeMax. | Buazmeet: criocoOHOCTBIO hopmy-
JUPOBATH 32JIa41 YIIPABICHUS U
BBIOMPATH METOMBI U CPEICTBA Pe-
LICHUS 3a]1a4.
OIIK-3 Croco- | OIIK-3.1 3HaeT mpuHIHIIHI 1O~ 3nHaer: mpuHIMIB TocTpoeHus cu- | KI1

OeH caMOoCTOs-
TEJIHHO peliaTh
3aJIa4yM yIpaB-
JIEHUS B TEXHU-
YECKHX CHUCTE-
Max Ha Oaze
MMOCIEIHNX J0-
CTHIKECHUH

CTPOCHHUS CHCTEM aBTOMAaTH3aIlNN
Y yTIPaBJICHUS, VX alllapaTHBIE U
MIpOTpaMMHBIE CPEICTBA.
OIIK-3.2 YMmeet onpenensiTh
BO3MO>KHBIE METOJIbI PEIICHUS
3aJla4 yIpaBJICHHUS B TEXHUYE-
CKHX CHCTEMaX.

OI1K-3.3 Biajneet HaBBEIKaMH

CTEM aBTOMAaTHU3alluX U yIpaBJic-
HUS1, COBPEMEHHBIN HHCTPYyMEHTa-
pUi IPOEKTUPOBAHUS ITPOrPAMM-
HO-almapaTHBIX CPEACTB IS pe-
LIEHHA 33]1a4 aBTOMATU3aLUU U
YIpaBIEHUS

YMeeT: caMOCTOSITENIbHO penlaTh
3aJ1a4M YIPaBJICHUS B TEXHUYECKUX




HAayKU U TCXHU-
K1

OIICHUBAHUS BOZMOXHBIX METO-
JIOB pEIIeHUs 3a1a4 YIIPaBICHUS
B TEXHUYECKUX CHUCTEMAaX

cucrteMax Ha 06a3e MOCIeaHUX J0-
CTKEHUH HAyKW M TEXHUKH.
Brnaneer: HaBbIKaMH OLICHUBAHUS
BO3MOXHBIX METOJIOB PELICHUS 3a-
Jla4 yIpaBJICHUS] U HAaBBIKAMU
YIIPaBJICHUS TEXHUIECKHUMH CH-
CTeMaM C UCIIOJIb30BaHUEM COBpE-
MEHHBIX TEXHOJIOTHI 00paboTKH

nHDOpMaIIu.
OIIK-4 Cmoco- | OIIK-4.1. 3naceT xak chopmupo- | 3maer Meronbl  (opmupoBanus | KIT
OCH OCYIIECTB- | BaThb KpUTEPHUH OLECHKH 3(PQeK- | KpUTepUeB OLEHKU 3(PPEKTHBHO-
JSATh  OLCHKY | TUBHOCTH IOJIYYEHHBIX Pe3yJbTa- | CTH
s dexTuBHO- TOB pa3pabOTKH CHUCTEM VIIpaBiie- | YMeET  INPUMEHATh  KPUTEPHH
CTH pe3ynbTa- | HHA. OLIEHKU Y(PPEKTUBHOCTH TIOJTyUeH-
ToB pa3pabotku | OIIK-4.2. VYmeeT NpPUMEHATH | HBIX PE3yJILTATOB.
C WCTEM YIpaB- | KpUTCPUH OIeHKH 3¢ dekTnBHO- | Brageer HaBbikamMu 3>(hdeKTHBHO-
JICHWsT MaTeMa- | CTH MOJYYCHHBIX PEe3yJIbTaTOB. CTH TOJNyYEHHBIX PE3yJIbTaTOB C
trnyeckumu me- | OIIK-4.3. Brnageer HaBbIKaMH | HCIIOJIB30BaHUEM COBPEMEHHBIX
TOAAMH omleHKH 3((HEeKTUBHOCTH pe3yib- | TEXHONOTHI 00paboTku nHpOpMa-
TaToOB Pa3pabOTKH. 1017078
OIIK-7 Cnoco- | OIIK-7.1 3HaeT NpUHIUIIEI BBI- 3HaeT: COBpeMEHHbIE TEXHOJIOT U KI1
OcH ocyIIecTB- | OOpa CXeMOTEXHUYECKUX, CUCTe- | 00paboTKu mH(OpMaIu, COBpe-
J5TH 000CHO- MOTEXHUYECKUX U anmapaTHO- MEHHbIE TEXHUYECKHE CPEACTBA
BaHHBII BEIOOp, | MPOTPaMMHBIX PELICHUH Uil CH- | yIpaBlieHHUS, BBIYUCIHTEIHHYIO
pa3pabaTbiBaTh | CTEM aBTOMAaTH3allMU U YIIpaBJie- | TEXHUKY, TEXHOJIOTHU KOMIIBIOTEP-
U peaJin30BbI- HUS HBIX CETEeH U TEJIEKOMMYHHUKALIHA
BaTh Ha Ipak- OIIK-7.2 YMeeT BEIOMPATDH U MpY MIPOEKTUPOBAHUHU CUCTEM aB-
THKE CXEMO- 00OCHOBBIBATH arapaTHoO- TOMATH3AIUU U yTIPABICHHS
TEXHUYECKHE, MPOTPaMMHBIE PEIIEeHUS ISl CH- VYmeert: BBIOUpATh, pa3padaThIBaTh
CHUCTEMOTEXHH- | CTEM aBTOMATH3AaLlMM U yIpaBjie- | U pealu30BbIBATh Ha MIPAKTHUKE
YecKHe U alma- | HUsl M pealin3yeT X Ha MPaKTHKE | CXeMOTEXHUYECKHE, CHCTEMOTEX-
patHo- OIIK-7.3 Brameer HaBBIKaMU pe- | HUYECKHUE U aIrapaTHO-
MpOrpaMMHBIE | ANM3aLUHM CXEMOTEXHUYECKUX U MPOTrpaMMHBIE PEILICHHUS.
peleHus st anmapaTHO-TIPOTPaMMHBIX pelie- | Brianeer: ciocoOHOCTRIO IPUMEHSI-
CHCTEM aBTO- HUH JUIsl CHCTEM aBTOMAaTH3allMk | €T COBPEMEHHbIE METO/IBI pa3pa-
MaTH3aLuH 1 W YIIPaBJICHUS Ha IPaKTHKE OOTKHM TEXHHUYECKOTr0, MH(pOpMaLu-
YHpaBJICHUS OHHOTO U aJITOPUTMUYECKOTO
o0ecreyeHus: CUCTEM aBTOMaTh3a-
LIMH U YOPaBJICHUS.
OIIK-10 Cno- OIIK-10.1 3HaeT meToauKH pas- 3HaeT: COBPEMEHHBIE TEOPETHYE- KII

cobeH pazpaba-
ThIBATh METO-
JIKU U BBITTOJ-
HSTh dKCIIEpPH-
MEHTBI Ha Jen-
CTBYIOILIIUX
00BEKTax ¢ 00-
paboTKoii pe-
3yJIbTaTOB Ha
OCHOBE HH]OP-
MAaI[HOHHBIX
TEXHOJIOTUH U
TEXHUYECKHUX

paboOTKH METOAMYECKUX U HOpMa-
THUBHBIX JJOKYMEHTOB, TEXHUYE-
CKOW JOKyMEHTaLlMH B 00J1aCTH
aBTOMAaTH3aLUH TEXHOJIOTHYe-
CKHX TPOIIECCOB U TTPOU3BOJICTB
OIIK-10.2 Ymeer pa3pabarbIBaTh
METOAMYECKHE 1 HOpMAaTUBHBIE
JOKYMEHTBI, TEXHUYECKYIO JIOKY-
MEHTAIIHIO

OIIK-10.3 Bnanets npaktuye-
CKMMH HaBBIKaMH pa3paboTKu
HayYHO-TEXHUYECKUX OTYETOB

CKHE H DKCIIEPHMEHTAIBHbBIE METO-
JIbI pa3pabOTKH MaTEMATHYECKUX
MOJIeJIeH UCCIIeyeMbIX O0ObEKTOB U
MPOILIECCOB, OTHOCSIINXCS K IIPO-
(heccHoHaANBHOM IEATSIILHOCTH 110
HaIMpaBJICHUIO MTOJIrOTOBKH.

YMeeT: oCyLIeCTBIATh perjaMeHT-
HBIE WCITBITAHMS aIlllapaTHBIX U
MPOrpaMMHBIX CPENICTB B J1abopa-
TOPHBIX U MPOU3BOJICTBCHHBIX,
NPUMEHSTh COBPEMEHHbIE TEOpe-
THYECKUE U IKCTIEPUMEHTAIBHBIC
METO/IbI pa3pabOTKH MaTeMaTHye-




CPEICTB CKUX MOJENEH nccienyeMbIX 00b-
€KTOB H MPOLIECCOB
Brnaneer: ciocoOOHOCTBIO aHATTH3H-
POBaTh pe3yIbTaThl TEOPETHIECKUX
1 3KCTIEpUMEHTAIHFHBIX HCCIIEI0BA-
HUH, TaBaTh PEKOMEHIAITNH TI0 CO-
BEPILICHCTBOBAHUIO YCTPOUCTB U
CHCTEM, TOTOBUTH HAY4YHbIE MyOIIHn-
KalliY ¥ 3a5IBKH Ha H300peTeHUS
ITIK-6 Crioco- IIK-6.1. 3HaeT cOBpeMeHHBIN HH- | 3HAET: OCHOBHBIC MPo0eMsl B cBo- | KI1
O€H OCylIeCTB- | CTpyMEHTapHil MPOEKTUPOBAHUSl | €l MpeaMeTHOW 00JacTh H, B 4acT-
TATH cO0p U MIPOrpaMMHO-aINMapaTHBIX HOCTH, B O0JIACTH CPENICTB aBTOMa-
MIPOBOJIUTH CPEICTB ISl pelIeHNs 3aa4 aB- TH3AIUU U YIIPaBICHIS.
aHaJM3 HayYyHO- | TOMAaTHU3allUH U YIPABICHUS. YMeer: ocyniecTBIATE cOOp U Ipo-
TEXHUYECKON [1IK-6.2. YMeeT BHIOMpPATh COBPE- | BOJUTH aHAIHM3 HAYYHO-
nHpopMaIuy, MEHHBIH MHCTPYMEHTapHH MTPOCK- | TEXHHUSCKOH HHpOopMamuu, 0000-
00001IaTh OTe- | THPOBaHUsI IPOTPAMMHO- IIaTh OTEUYECTBEHHBIN U 3apyOexk-
YECTBEHHBIN U anmapaTHBIX CPEACTB JJIs pelle- HBIH OTBIT, BEIOUPATH COBPEMEH-
3apyOeKHBII HUSA 3a/1a4 aBTOMAaTU3aLUU TeX- HBIIl HHCTPYMEHTapHi IPOEKTUPO-
OTIBIT B OOJIACTH | HOJIOTMYECKUX ITPOIIECCOB U MPO- | BAaHUS MPOTPAMMHO-AIIAPATHBIX
CPEJICTB aBTO- W3BOJICTB. CpeJlCTB
MaTH3alUd U [IK-6.3. Bageer HaBbIKaMu Brageer: cnocoOHOCTBIO aHATA3H-
yIIpaBIeHUS MIPUMEHEHHUsT BLIOPAHHOTO HH- pOBAaTh Pe3yIbTATHl TEOPETHUECKUAX
CTpYMEHTApHS IPOCKTUPOBAHHUS 1 3KCIIEpUMEHTAIIBHBIX UCCIIEI0BA-
MPOTPaMMHO-aIMapaTHBIX HUH, TaBaTh PEKOMEHIAIIUH 110 CO-
CPEICTB IS pEIIeHNs 3a1a4 aB- BEPIIIEHCTBOBAHUIO YCTPOWUCTB U
TOMAaTHU3AIMY U YIIPaBICHHUS Ha CHUCTEM, TOTOBUTH HAYYHBIE MMyOIIH-
MPaKTHKE. Kalli¥ U 3asiBKU Ha N300pETCHUSI.
IIK-9 Cnoco- [1K-9.1. 3naeT MeTOIBI INTAHUPO- | 3HAET. COBPEMEHHBIE TEOPETHYE- KII

O€H CTaBHUTH
3aJ1a4yM MPOeK-
TUPOBaHUS
MPOrpaMMHO-
anmnapaTHBIX
CPEJICTB aBTO-
MaTH3aLud 1
yIpaBJieHus,
TOTOBHUTH TEX-
HHUYECKUE 3a1a-
HYS Ha BEIIIOJ-
HEHHUE MPOEKT-
HBEIX paboT

BaHUsI TPOCKTHBIX PadoT.
[1K-9.2. YMeeT hopmynaupoBaTh
3aJla4yM MIPOSKTUPOBAHUS MPO-
rPaMMHO-aMapaTHBIX CPE/ICTB
ABTOMATHU3ALIMU U YIIPABICHHUS.
I1K-9.3. BnageeT HaBBIKAMU IO-
TOBHUTH TEXHUYECKHE 3aJaHUS Ha
BBIMOJIHEHHUE TIPOSKTHBIX PabOT.

CKHUE M 3KCIIEPUMEHTAIbHBIE METO-
JIbl pa3pabOTKKU MaTeMaTuIeCcKuX
MOJIeJIEN TPOrpaMMHO-anmnapaTHbIX
CPEICTB aBTOMATU3ALMH U yIIPaB-
JICHUSL.

YMeeT: NpUMEHATh COBPEMEHHBIN
WHCTPYMEHTAPHUH MPOESKTUPOBAHUS
MPOTrPaMMHO-aNIapaTHBIX CPEACTB
JUTSL pellIeHus 3a1a4 aBTOMaTH3a-
UM U YOPABJICHUS

Brnageer: cnocoOHOCTEIO (hopmy-
JTUPOBATH LIEJH, 33]a91 HAYIHBIX
WICCIIETOBAaHUMN, BBIOMPATh METOBI
U CpEJICTBA PEILICHUS 3a/1a4, pa3pa-
0aTpIBaTh TEXHUYECKHUE 3aJaHUs HA
MPOEKTHPOBAHUE.




4. OBBEM U CTPYKTYPA JUCHUIIJIMHBI

TpynoeMKoCTh AUCHUIUTIHBI COCTABIISET S 3a4eTHbIX eaunm, 180 yac.

TemaTnuyeckuil niIan
¢opma o0yuenusi — ounas

Ne
n/n

HaumeHnoBanue TeM u/wimu
Pa3eoB/TeM TUCIIMILIN-
HBI

Cemectp

Henens cemectpa

KonrakrHas pabora o0yqaromuxcs
C MearorndeckuM paboTHHKOM

IIpakTHueckue 3ans-
6 hopme npaxkmuue-
020MoBKU

THS
JlaGopaTopHbie pa-

OOTEHI
CKOU NO

Jlexkuun

CamocrosgTeabHas

pabota

DOopMBI TEKY-
IIEro KOHTPOJIS
yCIIEBaEMOCTH,
¢dopma mmpome-
JKyTOYHOH aTTe-
CTalluH (10 ce-
Mecmpam)

OO011Me BOMPOCHI MPO-
CKTHPOBAHUS

(=Y

[MpoexTupoBanue mud-
POBBIX YCTPOICTB CH-
CTEM YIIPaBIICHHUS

1,2

IIpoexTupoBanue aHa-
JIOTOBBIX, aHAJIOTO-

U poBbIX U mUdPo-
AHAJIOTOBBIX YCTPOMCTB
CUCTEM yNpaBICHUS

12

CxeMOTexXHHKa
YCTpPOMCTB C aHaJIOTro-
U(QPOBBIM U aHAIOTO-
JIUCKPETHBIM Ipeodpa-
30BaHHUEM

IIpoexTupoBaHue uc-
TOYHUKOB 3JIEKTPOITH-
TaHUS

12

Co3pmanue 1 peaakTupo-
BaHUE CMBOJIOB KOM-
MTOHEHTOB 3JIEKTpUIe-
CKOM CXEMBI C ITIOMO-
110 IporpaMmel P-
CAD u Altium Designer

12

Coznmanne W penaxkTH-
pOBaHHE TEXHOJIOTHYE-
CKHX 00pa3oB KOMIIO-
HEHTOB C TIOMOIIBIO
nporpammel P-CAD
PCB u P-CAD Pattern
Editor.

12

PetiTuar-
KOHTPOJTH |

Koncrpyuposanue u
pacyeT MepBUYHBIX U3-
MEpPHTEIBHBIX ITPeodpa-
30Bareen

7,8




O0ecnieuenre HaNEKHO-
CTH KOHCTPYKITHH

10

TexHo0TrHsI N3roTOB-

JICHUSI ¥ IPOU3BOJICTBA
CpPEJICTB CHCTEM ympaB- | 3 10 1 6
JIEHUS

11

OrnpenaeneHue B3auMo-
CBSI3U MEXJTy CXEMHBI-
MU U TEXHOJIOTUIECKH-
MH OHOJIMOTCYHBIMU 3 9-10 2 6
3JIEMEHTaMH C TIOMO-
IIBI0 MEHEIHKepa Ono-
JIMOTEK MPOCKTA

12

Coznanue u peJaKkTUpo- Peifrunr-

BaHHUE DJICKTPUUECKUX KOHTPOJIb 2
p 3 111121 2 12 P

MIPUHIUTHAIBHBIX CXEM

B cpene P-CAD

13

COopKka 1 MOHTaX DJICK-
TPOHHOM amnmaparypbl

14

Pasmenienne xomrIio-
HEHTOB Ha II€YaTHOMI 3 13 2 12
miare

15

Metoanka KOHCTPYK-
TUBHOTO pacyera Ie- 3 14,15 2 12
YaTHBIX [LIAT

16

Pacuer TennoBoro pe-
JKUMa TPU €CTECTBEH- 3 16,17 2 6
HOM OXJIQKJICHUU

17

TpaccupoBka coequne-
HUH B mporpamme P- 3 18 2 12
CAD

18

PerynupoBka, HacTpoii- PeiiTunr-
Ka, KOHTPOITb M UCTIBI- 9 KOHTPOJIb 3
TaHUs JIEKTPOHHOMN aI-
napaTypsl

Bcero 3a 3 cemectp 18 18 4 144 3a4er

Hannyue B qucnuninne
KII/KP

+

Htoro mo aucnuIuimmHae 18 18 4 144 3auer

Co;[epmalme JEeKINOHHBIX 3aHATHH 0 JTUCHMILJIMHE

Paznen 1. OOuue Bonpockl MPOEKTUPOBAHUS

Tema 1. OCHOBHBIE TOHATHS U ONIPEEIECHUS

Tema 2. YpoBHU IPOEKTUPOBAHUS
Copnepxanue TeMbl: OyHKIMOHAIBHOE NMPOEKTUPOBAHUE, AITOPUTMUYECKOE MPOEK-
TUPOBaHUE

Tema 3. DTansl NpOEKTUPOBAHUS

Tema 4. 3agaun NpOEKTUPOBAHUS

Tema 5. MeTo/1bl TOUCKA U BBIOOPA TEXHUYECKUX PEILICHHH




Tema 6. OOt aNTOPUTM MpOIEcca TPOSKTUPOBAHMS
Tema 7. Meroasl aHanu3a U CUHTE3a DJIEKTPOHHBIX CXEM
Tema 8. AHaIU3 U CUHTE3 CTPYKTYPHI JJIIEKTPOHHOTO
YCTpOHCTBA
Paznen 2. IIpoexktupoBanue uPpoBBIX YCTPOUCTB CUCTEM YITPaBICHUS
Tema 1. O0Omas knaccuduxanus HUPPOBBIX YCTPOHCTB CUCTEM YIPABICHUS
Tema 2. Yaudukamnust mudpoBbIX YCTPOUCTB
Conepxanue TeMbl: nuckpeTHas (nudposas) snexrpuueckas BeTBb [ CII, morumueckue
3JIEeMEHTbI, OCHOBHBIEC HANPABJICHUS TIOCTPOCHUS CUCTEM JIOTHUECKUX AJIEMEHTOB, OC-
HOBHbBIE XapaKTEPUCTUKN UHTErPAJIbHBIX CXEM
Tewma 3. [IpoexTupoBanue 1upoBEIX 0JI0KOB 0OPabOTKH CHTHAJA
Conepxanue TeMbl: ITHTYUTHBHOE IPOEKTUPOBAHNE, IPOEKTUPOBAHUE C IPUMEHEHHU-
€M METOJI0B MaTeMaTH4eCKOW JJOTUKH, OCHOBHBIE ONpeAeNICHUs alreOphl JOTUKU
Tema 4. IIpuHIUD JIOTHYECKOTO MPOEKTUPOBAHUS KOMOUHALIMOHHBIX YCTPOICTB
CogepxaHue TeMbI: cXeMa KOHTPOJISL COCTOSTHUM, U PaTophl U TeHIHPPaTOPhI
Tema 5. [IpuHIUT JIOTHYECKOTO MPOEKTUPOBAHUS 10CIIEI0BATEILHOCTHBIX YCTPOICTB
CogepxaHue TEMbl: CHHTE3 CyMMHPYIOIIETO CUETYMKA, CHHTE3 BBIYMTAIOIIETO CUET-
YHKa, CUHTE3 PEBEPCUBHOIO CUETYMKA
Tema 6. [IpuHIIUT JIOTHYECKOTO MPOSKTUPOBAHUS PETUCTPOB
Paznen 3. IlpoexkTupoBanne aHAJIOTOBBIX YCTPONUCTB CUCTEM YIIPABIICHUS
Tema 1. [IpoekTrpoBaHue U3MEPUTEIHHBIX TpeoOpazoBaTeneit
Conepxanue TeMbl: TuIbl U3MEPUTEIBHBIX TPpeOOpa3oBaTeseii, CXeMbl BKIIOUEHUS
JATYUKOB, XapaKTePUCTUKU JIaTYMKOB, CXEMHas U KOHCTPYKTHBHAS pealn3aius
I
Tema 2. [IpoekTupoBaHNE HCTOYHUKOB SJICKTPOMUTAHUS
CopepxaHue TEMBbI: BBIIPIMUTENN U CTIIaKUBAIOIINE (QUIBTPBI
Paznen 4 CxeMOTeXHMKA YCTPOUCTB C aHAJIOTO-LM(POBBIM U aHAIOTr0-IUCKPETHRIM IIpeoOpa3oBa-
HUEM
Tema 1. CtpoeHue aHagoro-iu@poBoro KaHaua
Tema 2. Ctpoenue nudpo-aHaIoroBoro KaHaia
Tema 3. Opranu3zanus npoiecca aHaaoro-uuppoBoro Mpeodpa3zoBaHus CUTHAIIOB
Tewma 4. [Ipouecc 1IA npeobpazoBaHus CUTHAIOB
Tema 5. ITapameTpuueckoe onucanue npeodpazopareneit HHPOpMALUU
Tema 6. Peanmuzanust OCHOBHBIX BHJIOB aHAJIOTOBO-IIU(POBBIX U MTU(PO-aHAIOTOBEIX MTPE00-
pasoBareneun
Tema 7. Kitaccuueckue MeTo 1l aHAIOTO-1IU(PPOBOTO TIpeoOpazoBaTersi.
CopepxaHue TEMbl: METOJ ITOCJIEAOBATEIBLHOIO CUETA, METOJI IOPA3PATHOIO KOJUPO-
BaHMsI, METO]] CYMTHIBAHHS

Pasnen5 KoHcTpynpoBaHue CpeCcTB yIIpaBIEeHHUS

Tema 1. MeTo1bl KOHCTPYHPOBAHUSI CUCTEM aBTOMAaTUKU U POA

Tema 2. DTanbl KOHCTPYUPOBAHUS

Tema 3. COonmoYMHEHHOCTh COCTABHBIX YaCTeH KOHCTPYKIIMA

Tema 4. MeTo/1bI BBINOJIHEHUS] KOMIIOHOBOYHBIX PaboT
ConeprxaHue TeMbl: KOMIIOHOBOYHBIE CXEMBI aIIapartypsl, ycrpoilctB u CY, crioco-
OBl KOMITOHOBKH amIaparypbl, KOMIOHOBKAa U KOHCTPyUpOBaHHE OJIOKOB DA, KOMIIO-
HOBKa ¥ KOHCTPYHPOBAHHE y3J0B HA MUKPOMOAYJISIX U UHTETPAIbHBIX MUKpOCXeMax

Tema 5. Be1Oop 371€MEHTOB AJIEKTpHUECKUX coequHeHnit D1



Tema 6. OcoOeHHOCTH KOHCTPpYUPOBaHUS (DYHKIIMOHAIBLHBIX sTY€eK M OJIOKOB 4-T0 MOKOJIe-
HUS
Tema 7. BayTpenHnsst komnoHoBka anmapaTypsl AT
Tema 8. Pacrionoxenue opraHoB yIpaBieHHs Ha JIMIEBBIX MAHEISAX arnapaTypbl
Tema 9. [IpaBuna odopMieHNST KOHCTPYKTOPCKOM TOKYMEHTALUU
ConepxaHue TeMbI: BUIbI KOHCTPYKTOPCKUX JIOKYMEHTOB, JOKYMEHTAIIUs Ha aBTO-
MaTU3UPOBAHHYIO CUCTEMY, 0003HaUY€HUE JOKYMEHTOB, BBIOJHEHHE OCHOBHBIX K/I,
BBITIOJIHEHHE HEOCHOBHBIX K/[
Paznen 6 ObecnieueHne HaICKHOCTH KOHCTPYKITUH
Tema 1. 3amura KOHCTPYKIMH OT MEXaHUYECKUX BO3CHCTBUM
CopepxaHuie TeMbl: KOHCTPYKIIHS Kak KojeOaTenbHas cuctemMa, (pukcaius Kperex-
HBIX 3JIEMEHTOB, pPacueT CpPOKa Ci1y>KObl KOHCTPYKIIMH, KOHCTPYKLIMOHHBIE MaTepua-
JIBI
Tema 2. 3ammra DA OT BO3IEHCTBUS BIAKHOCTH
Tema 3. 3amura oT BO3AEHCTBUS IIBLIH
Tema 4. I'epmeruzanust A
Tema 5. 3amura oT TeMnepaTypHbIX BO3ICHCTBUI
CopepxaHue TeMbI: TEIJIO0TBO KOHAYKIMEN, TEIIOOTBO ] KOHBEKIIUEH, TEMII00TBO
JTy4YeucnyCcKaHueM, BbIOOp criocoda oxJaxaeHus
Tema 6. 3ammrTa KOHCTPYKIIUH OT BO3JICHCTBUS TIOMEX
CogepxaHue TeMBbI: ceTeBbIe (PUIBTPHI, JIEKTPOCTATHIECKOE IKPAHUPOBAHHE, Mar-
HUTHOE YKpaHUPOBAHUE
Tema 7. HanexxHOCTh KOHCTPYKITUH DA
CopneprkaHue TEMBI: pacdeT BEPOSITHOCTH O€30TKa3HOM pabOThI M 4aCTOTHI OTKA30B,
pacyeT HaJe)KHOCTU DA
Paznen 7 TexHonorus U3roTOBIEHUS U IIPOU3BOJICTBA CPEIACTB CUCTEM YIIPABICHUS
Tema 1. [IpoekTHpoBaHUE TEXHOIOTUYECKUX MTPOLIECCOB B MPOU3BOACTBE anmnapatypsl CY
CopnepxaHue TeMbl: TEPMUHOJIOTUSL 1 OCHOBHBIE TIOHSATHUS, BU/bI TEXHOJIOTMUECKUX
IPOIIECCOB, ATAIbI Pa3padOTKU TEXHOJIOTMUYECKUX MPOLIECCOB, aHAIU3 U pacueT TeX-
HOJIOTUYHOCTH 3JIEKTPOHHOTO Y3J1a, BEIOOp TexXIpoliiecca COOPKH 3JIEKTPOHHOTO Y3114,
pa3paboTka cxembl cOOpkH, pa3padoTka MapuipyTHoro TII cOopku, pazpaboTka Tex-
HOJIOTUYECKUX ONepalnii, TEXHOJOTUYECKHUE MPOLIECCHl U KauecTBO DA
Tema 2. TexHOJOTHS U3TOTOBJICHUS OPUTHHATIOB U (DOTOMIAOIOHOB MEYATHBIX IJIaT
ConepxaHue TEMBbI: HUCIIOJIb3yEMbIE METO/IbI, TEXHOJIOTUYECKUE MPOIIECCH] U3TOTOB-
JICHUS TIEYaTHBIX TLIaT.
Tema 3. COOpKa ¥ MOHTaX DIIEKTPOHHOH armaparypsl
CopneprxaHue TeMbl: COOPOUHO-MOHTa)KHBIE Ollepaluu, cOOpKa U MOHTaX MOyJIei
MIEPBOr0 YPOBHS, TEXHOJIOTHSI MOHTa)Ka 0OBEMHBIX Y3JI0B
Paznen 8 PerynaupoBka, HacTpoiika, KOHTPOJIb U UCIIBITAHUS JIEKTPOHHOM anmnaparyphl
Tewma 1. TexHomornueckue ornepanuy peryJIupoBKU U HACTPOUKH
Tema 2. KonTponb 1 AuarHoctuka DA
CopepxaHuie TeMbl: KOHTPOJIb B IIPOLIECCE MTPOU3BOJCTBA DA, MporpaMMHBIE U anma-
paTHBIE METOABI KOHTPOJIS U AUATHOCTUKH OMIMOOK M HACTPOUMKH, BHJIBI HEUCITPABHO-
cteil DA U ux ycTpaHeHue, kiaccuduxanus aeekto DA, ypoBHHU U CIIOCOOBI MTOKC-
Ka HEHCIPaBHOCTEN
Tewma 3. McnbITanust kKak OCHOBHAs (hopMa KOHTPOJIT DA
CopaeprxkaHue TeMbl: IPUEMO-C/IATOYHBIE UCTIBITAHUS, IEPUOIUYECKUE UCTIBITAHUS
TUTIOBBIE UCTIBITaHMS, peabsiBuTeNbckue ucnbsitanus (I11), ucnetanus DA Ha Me-
XaHUYECKHUE BO3JEHCTBUSA
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Conep:kanue NPaKTHYECKUX 3aHATHH 110 JUCHUILIIHHE

[TpoexkTupoBanue NUMPOBBIX CUCTEM

[TpoekTrpoBaHNE NCTOYHUKOB TUTAHHUS

Co3zzianue U peaKTUPOBAHUE CUMBOJIOB CJIOKHBIX KOMIIOHEHTOB 3JICKTPHYECKOH CXEMBI
¢ nomoripio nmporpammel P-CAD Schematic u P-CAD Symbol Editor

Co3anue W peIaKTHPOBAHUE TEXHOJIOTMYECKUX OOPa30B CIIOKHBIX KOMIIOHEHTOB C
Y4eTOM TEXHOJOTHYECKUX MTapaMeTPOB MPOCKTa

KoHcTpynpoBanue v pacyeT NepBHYHBIX U3MEPHUTEILHBIX Ipeodpa3zoBaTele
OnpeneneHne B3aMMOCBS3H MEXAY CXEMHBIMH U TEXHOJOTUYCCKUMU OUOIMOTCUHBIMH
3JIEMEHTaMH C IIOMOIIBIO MEHEDKepa OUOIIHOTEK ITPOSKTa

Cosznanue v peIakTHPOBaHUE MPUHITUITHATBEHBIX CXEM

MeTo1uKa KOHCTPYKTUBHOTO pacyera IMeYaTHbIX IaT

Pacuer TermioBoro pexxuMa mpu eCTECTBEHHOM OXJTKICHUN

5. OHEHOYHBIE CPEACTBA I TEKYIIEI'O KOHTPOJIA

YCHIEBAEMOCTH, TIPOMEXXYTOUYHOM ATTECTAIIMA ITO HTOI'AM OCBOEHMUSI

AACHUIIJIMHBI 1 YYHEBHO-METOJUWYECKOE OBECIIEYEHHE
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

5.1 Tekymmii KOHTPOJIb YCIIEBAEMOCTH

Peiimunz-konmpoans 1

1.

N

10.

11.

12.

13.

14.

Kak ocy1iecTBisieTcst IOTHYECKOe MPOEKTUPOBaHUE KOMOMHALIMOHHBIX YCTPOUCTB (00BscC-
HUTh Ha IPUMEPE CXEMbI KOHTPOJISI COCTOSIHUI)?
B yem ocobeHHOCTh M(PAaTOPOB U ACHIHPPATOPOB, KAKUE UX KOHCTPYKIIHS CYIIECTBYIOT?
KakoBa KOHCTpYKIMSI U MOPSAJIOK IMPOEKTUPOBAHUS MpeoOpa3oBareneil KOJOB U MYJIbTH-
IJIEKCOPOB?
Kak ocymiecTBisieTcss JOrMYECKOe MPOEKTHPOBAHHME IOCIEI0BATEIBHOCTHBIX YCTPOMCTB
(0OBsACHUTD Ha puMepe)?
KaxoBo Ha3HaueHue u kiaccudukanus peructpon? Kak ocyiiecTBiasieTcsi IpOeKTHPOBaHNE
perucTpoB namstu?
Kak ocymiecTBisieTcst mpoeKTUPOBaHUE PETHCTPOB ClIBUTA?
Yro Takoe mudposoi kon? Kak ocymiecTBisercs AUCKpeTU3aLus 0 YPOBHIO U BpeMEHU?
Kakwue cymiecTBytoT Bubl HU(POBBIX aBTOMATOB?
Kakue BHIIBI OCHOBHBIX JIOTMUECKHX 3JIEMEHTOB CyllecTBYIOT? II0oSCHUTH MX XapakTepu-
CTHKHU.

. Uro Bkmtowyaer aHajorosast BeTBb [ CI1? Kakue BUIBI M3MEpUTETBHBIX TpeoOpa3zoBaTeneit

CHUTHAJIOB CYIIECTBYIOT?

[TepeuncnuTh OCHOBHBIE XapaKTEPUCTHUKU M3MEPUTENBHBIX Mpeodpa3opareneit. Kak ompe-
JIENS0TCA UX TOTPEITHOCTH?

Kakne cxembl mocTpoeHHs] M3MEpPHUTEIbHBIX MpeoOpa3oBareneil n3BecTHbl? Hazparh oc-
HOBHBIE TPeOOBaHMUSI, IPEIbABISEMbIE K HUM.

KakoB mopsiiok mpoeKTHpOBaHUsI PE3UCTUBHBIX INpeoOpa3oBaresneil mepemerieHus? Kax
OCYIIECTBIISIETCS] BBIOOP HATSHKEHUSI TPOBOJA?

Kakue BHUIbI HENMMHEHHBIX PE3UCTUBHBIX MpeoOpazoBareneil cymectBytor? IlpuBectu nx
KOHCTPYKIHUH.

Kakue ocHOBHBIE MOTPEIHOCTH PE3UCTUBHBIX MPeoOpa3oBaTeeil CyecTBy0T?



1

5. Kakne ocHOBHBIE THIIBI 3JIEKTPOMarHUTHBIX MpeoOpaszoBareneil u3BectHbl? [IpuBectn ux
KOHCTPYKIIHH.

Peitmunz-xkonmpons 2

NoakownE

8.
9.

Kak opranusyercs mporecc L{-A nmpeodpa3oBanusi CHTHaJIOB?

Jlatb mapameTpuiecKkoe onrcanue nmpeodpazopareneid nHGOpMaLUK.

Kak peanusyrorcs ocHoBHbIE Buabl ALIIT?

B uem 3akmmouarorcst ocHOBHBIE MeTo bl A-1] mpeoOpazoBanus?

[IpuBecTH cpaBHUTENBHYIO XapaKTepUCTHKY MeToZoB ALl npeobpazoBanusi.

[IpuBectu ocHOBHBIE MeTOIbI [1-A mpeoOpa3oBaHusI.

[TpuBecTn oCHOBHBIE TOTpeIIHOCTH TpeoOpaszoBateneii BU-kon? Kak ocymiectsisiercs: ux
pabora?

Kakue crmoco0bl yMEHBIIICHUS MTOTPEIIHOCTEH TpeodpaszoBarenst BU-kox cymecTByoT?
KakoB anroputm npeo6pa3oBanus 1 Kak paboTaeT cxema npeodpazoBarens daza-koa?

10. KakoBbI OCHOBHBIE METO/IbI TPEOOPA30BAHMUS YACTOTA-KO?

1

1. Kakum o0Opazom ocymiecTBisieTcs: mpeodpa3oBaHue nepemMenieHuii B koapl? Kakue ocHOB-
HbIE METO/IbI IPE0Opa30BaHUsl CyIIECTBYIOT? UTO Takoe HMKINYECKUI peoOpa3zoBaTelib?

12. Kak ocymecTsisieTcs mpeoOpa3oBaHue yTroi-KoJ [0 METOy MOCIEA0BATEIbHOTO cueTa’?
13. Kak ocymiecTBisieTcsi mpeodpa3oBaHUe Yyro-KoJ 10 METOLy CYMTHIBAHUS?

Peitmunz-xkonmpons 3

BOoo~NoOR~WDNE

1

[lepeuncnuth U NOSICHUTH METO/Ibl KOHCTPYHUPOBAHUS CUCTEM aBTOMATUKU U POA.

B 4em 3aki0o4aroTcs OCHOBHbBIE IPUHLIMIIBI KOHCTpYUpoBaHus POA?

[lepeuncnuTh U NOSICHUTH OCHOBHBIE 3Tallbl KOHCTPYUpoBaHus POA.

B uem 3akimroyaercs CONOJYMHEHHOCTh COCTABHBIX YacTel KOHCTPYKIUU?

HazBatb ocHOBHBIE cTaguu pa3paboTKu u3eaus POA u KOHCTPYKTOPCKOM TOKyMEHTAlINH.
KakoBbl OCHOBHBIE METO/IbI BHIMOJIHEHUSI KOMIIOHOBOYHBIX PabOT?

KaxoBbl OCHOBHBIE KPUTEPUU Kau€CTBA KOMIIOHOBKU?

IIpuBecTH OCHOBHBIE KOMIIOHOBOUYHBIE CXEMBI amlnapaTypsl ycTpoicTB u CVY.

B uem 3akmouaeTcsi KOMIIOHOBKA M KOHCTPYUPOBaHHE OJI0KOB DA?

0. B ueM 3akirodaeTcst KOMIOHOBKA M KOHCTpyHpoBaHue y310B Ha UMC?

1. Kak ocyuiecTBiisieTcsi BHyTPEHHsI KOMIIOHOBKa POA?

12. IlpuBectn ocHOBHBIE NpaBwia yctaHoBKU IMC Ha neyaTHbIE MJI1aThI.
13. KakoBbl OCHOBHBIE PEKOMEHAAIMU HAa PACIOJIOKEHHE OPraHOB YIPABICHUS U OKPACKY

0J10KO0B PDA?

14. [IpuBecTH TUMIOBbIE KOHCTPYKINU (GYHKIIMOHATIBHBIX siueeK 3 U 4 MOKOJIEHHH.
15. KakoBsl o0mmue ¢popmbl 1 TpeOOBaHUSI HA KOHCTPYHPOBAHHUE MEYATHBIX CXEM U Y3JI0B?

5.2. HpOMe)KyTO‘-IHaﬂ aTTeCTAalludA I10 UTOraM OCBOCHMA TUCIHMITIIMHBI (3aqu)

KOHmpOJ'leble 80NpOCHL K 3auemy

1. KoHCTpyKIIMSl 1 OCHOBHBIE THIIBI 3JIEKTPOMAarHUTHBIX ITpeoOpa3zoBaTeiei.

2. KoHceTpyKuust MHAYKTUBHBIX peoOpa3oBaTeieil U UX BBIXO/IHAS XapaKTepUCTHKA.
3. Iopsiiok pacuera MHAYKTUBHBIX peoOpazoBaTesei.

4. YayuiieHre XxapakTepUCTUK UHIYKTHUBHBIX MpeoOpa3oBaTeneil.



5. TpanchopmaTopHbIe TpeoOpa3zoBaTENN, X CXeMa 3aMELICHUs, XapaKTepPUCTUKA U KOH-
CTPYKLIHSL.

6. IlpeumyniecTBa, XapakTepUCTUKA U 00JaCTH MPUMEHEHUS! MHIYKTUBHBIX peoOpa3oBaTe-
JeH.

7. Emxoctabie U1, nX OCHOBHBIE TapaMeTPhl U XapaKTEPUCTUKH.

8. Koncrpyxkmus u xapakrepuctuku eMKkocTHIX UIT ¢ n3menstonmmucs 9J, S, €.

9. Tenzomerpuueckue npeodpazoBaTeIu, UX KOHCTPYKIUS U XapaKTEPUCTHKU.

10. Marautoynpyrue npeoOpa3oBaTesin, UX XapaKTepPUCTHKA.

11. ITse30npeobpazoBaTesny, UX KOHCTPYKLUS U XapaKTePUCTHUKA.

12. TTpuHIMIIBI TOCTPOCHUS TEPMOITPEOOPA30OBATEICH.

13. Opranuzanus npouecca A-1[ nmpeoOpa3oBaHus CUTHAIIOB.

14. Opranuzanus npouecca L{-A npeoOpazoBaHHs CUTHAIOB.

15. OcHoBHbIe MeTOBI A-1] mpeoOpa3oBaHusI.

16. CpaBHutenbHas xapakrepuctuka MetofoB ALl mpeoOpa3zoBanus.

17. Metonpr L1-A npeobpa3oBaHusi.

18. Ob6ecneuenne nHPHOPMAITMOHHOM, SHEPTETUIECKON U KOHCTPYKTUBHOW COBMECTHMOCTH
CPEZCTB yIpaBJICHUS.

19. JIuneiiHble cpeacTBa CONPSIKEHUS.

20. ConpsikeHHe yCTpOICTB aBTOMAaTHKHU CO CTaHAApPTHOM anmapaTypoi nepeayu JaHHbIX
10 YPOBHIO CHUTHAJIA.

21. Coneprxanue MOHATUN MPOEKTUPOBAHUS, KOHCTPYUPOBAHUS U TEXHOJIOIMH, UX B3aUMO-
CBSI3b.

22. ®akTOopbl, ONPEAEIAIONINEe KOHCTPYKLHUIO YCTPOICTB. XapaKTepUCTUKH BHELIHUX BO3-
JICHCTBHM.

23. MeTozpl KOHCTPYHPOBAHHUS CUCTEM aBTOMAaTUKK U POA.

24. TlpuHIMTIBI KOHCTpYHpOBaHus POA.

25. Dranbl KOHCTpyupoBaHus POA.

26. ConoJYMHEHHOCTh COCTABHBIX YacTel KOHCTPYKIUH.

27. Craguu pa3paboTku uzaenust POA u KOHCTPYKTOPCKON JOKYMEHTAIUH.

28. MeTo/1bl BBIITOJTHEHUS KOMITOHOBOYHBIX PaboT.

29. OCHOBHbIE KPUTEPUH KauyeCTBa KOMIIOHOBKH.

30. KoMnoHOBOYHBIE CXEMBI anmapaTypbl ycTpoictB u CVY.

31. KoMnoHoBKa ¥ KOHCTpYUpOBaHHE 0JI0KOB DA.

32. KomnoHOBKa 1 KOHCTpyHpoBaHue y310B Ha UMC.

33. BayTpenHsist komnoHoBka POA.

34. TlpaBuna ycranoBku UMC Ha rneyaTHbBIE TUIATHI.

35. PacnonoxeHne opraHoB yrnpaBiIeHUs: U OKpacka 6J10koB PDA.

36. TunoBbie KOHCTPYKINUHU (GYHKIIMOHATBHBIX sST9eeK 3 1 4 TOKOJICHUH.

37. O6mue Gpopmbl U TpeOOBaHUS HA KOHCTPYHMPOBAHHE NIEUATHBIX CXEM H Y3JIOB.

38. Matepuaibl 1 METOJIbI M3TOTOBIICHHS ITEYATHBIX IJIAT.

39. Brnaro3zammura u obecrieueHrne BUOpocTonkocTu POA.

40. Knaccudukanusi mpoeKTHON JOKYMEHTAITHH.

41. Knaccuduxanus paboyeil JOKyMEeHTaIUH.

42. EnvHas cucteMa TeXHOJOTrH4ecKor JoKyMeHTaui. OCHOBHBIE JOKYMEHTHI U UX KpaT-
Kasi pacmudpoBKa.

43. ITopsa0K MPOEKTUPOBAHUS TEXHOJIOTHYECKUX MPOIIECCOB.

44. TexHOJIOTUS U3TOTOBJICHUS MEYaTHBIX IIAT.

5.3. CamocTosiTe1bHAs1 paboTa 00y4aroIerocs



B mmane camocTosTenbHON pabOThI CTYAGHTAMH B TEUEHUH CEMECTPA BBITIOIHIETCS YTy OlIeHHBIH
IIOMCK M U3Y4YEHHE MaTepHalla 10 OJHOM U3 MPeJIaraéMbIX aKTyaJIbHbIX TEM U BBIIIOIHSIETCS KypCO-
BOM IIPOEKT.

Tembr CPC

1 IlpoekTupoBaHNE UCTOYHUKOB AIEKTPOITUTAHUS.

2 Co3ianue 1 peJakTHPOBAaHNUE CUMBOJIOB KOMIIOHEHTOB DJICKTPUYECKON CXEMBI C TOMOIIBIO
nporpammbl P-CAD Schematic u P-CAD Symbol Editor.

3 Co3panue ¥ peJaKTHPOBaHNE TEXHOJIOTHYECKUX 00pa30B KOMIIOHEHTOB C YU4ETOM TE€XHOJIOTU-
YECKUX MapaMeTPOB MPOEKTA.

4 CXxeMOTeXHHUKa YCTPOMCTB C aHAJIOTO-UU(PPOBBIM U aHAJIOTO-ANCKPETHBIM MIPE0Opa30BaAHUEM.
5 KoHcTpynpoBaHue U pacueT MepBHYHBIX U3MEPHUTEIBHBIX IpeoOpa3oBaTelieii.

6 ObecnieueHne HaIEKHOCTH KOHCTPYKIIMH.

7 TexHOJOTHs N3TOTOBIICHUS W IPOU3BOJICTBA CPEJICTB CUCTEM YIIPABICHUSI.

8 OnpezneneHue B3aUMOCBSA3H MEX/ly CXEMHBIMU M TEXHOJIOTHYECKUMU OUOIMOTEYHBIMH 3JIe-
MEHTaMHU C TTOMOIIbI0 MEHEHKepa OMOIMOTEK MPOCKTA.

9 Co3nanue 1 peJakTHPOBAHUE NEKTPUIECKUX NPUHIMIHAIBHEIX cxeM B cpene P-CAD.

10 COopka 1 MOHTaX 3JIEKTPOHHON anmapaTypsbl.

11 Pa3menieHne KOMIIOHEHTOB Ha TIeYaTHOM TIIaTe.

12 Metoanka KOHCTPYKTHBHOTO pacyeTa MevaTHBIX IJIaT.

13 Pacyer TeIuIoBOro pexxuma npu eCTECTBEHHOM OXJIAXK/ICHUH.

14 Tpaccuposka coenunenwuii B mporpamme P-CAD.

15 PerynupoBka, HacTpolika, KOHTPOJIb ¥ UCIIBITAHUS HJIEKTPOHHOM arnmaparyphl.

Conep:kaHne KypcoBOro mpoexkTa

Temoil KypcoBOTO TIPOEKTa SBISIETCS pa3padoTKa GyHKIIMOHATIHLHOTO OJI0Ka KOHCTPYKTHBHO
3aKOHUYEHHOTI'0 paJiModIeKTpoHHOr0 ycrpoiictea (Pb POY) pasnuunoro HazHaueHus (CoriacHo Ba-
pHUAHTY 3a/laHus).

ITpoextupoBanue koHcTpykiun @b POV npennonaraer pa3paboTKy cXeMbl 3JIEKTPONHTA-
Huss ©®b POA, Brimrovaromero (GpyHKIMOHAIBHBIN y3en U IU(GPOBOH aBTOMAT, pacyeT 3JEMEHTOB
CXeMBbI: TpaHc(hopMaToOpa, BINIPAMHUTENCH, cTaOMIM3aTOPOB U MPOBEPOUYHBIN pacyeT paauaTopoB
OXJIQKJEHUS II/Tl 3JE€MEHTOB, CMHTE3 LU(POBOr0 KOHEUYHOrO aBTOMATa IO 3aJlaHHOMY COjAepKa-
TEJIbHOMY ONMCAHUIO, aHAJIN3 JIEKTPUYECKON MPUHLMIHNAIBLHON CXeMbl U TEXHMYECKHX TpeOoBa-
HUH, BBIJAaHHBIX 110 33JJaHUI0 Ha KYPCOBOM MPOEKT.

[IpoekTHpoBaHHE  CONMPOBOXKAAETCS  OLEHKOW  AJIEMEHTHOW  0a3bl,  0OBEMHO-
MIPOCTPAHCTBEHHON KOMIIOHOBKOM, PAacyeToOM KOHCTPYKTHBHO-TEXHOJOTHYECKHX MapaMeTpoB Ie-
YaTHOW TUIaThI, pa3paboTKa TOMOJIOTHU TMEeYaTHOH IaThl B TexHoJoruueckoM peaakrope CAIIP P-
CAD (Or-CAD), pa3paboTkoii COOPOYHBIX M JIETATBHBIX YEPTEIKEH, BBIOOPOM IIEKTPUUYECCKHUX CO-
€AMHEHU, COEIMHUTENEH, MaTepHaJIOB U MOKPBITHH, a TAKXKE pacyeTaMH, IPOBOJAUMBIMU IIPH KOH-
CTpyupoOBaHuU (0OecredeHne 3JIeKTPOMArHUTHON U TETIOBOM COBMECTUMOCTH, IOMEXOYCTOWYHBO-
CTH, JIEKTPHUUECKON U MEXaHUYECKOI MpoyHOCTH | 11p.). IIpu 3TOM 0co6oe BHUMaHMEe oOpalnaeTcs
Ha obOecrieyeHre TpeOOBaHUM KOMIUIEKCHONH MUHUATIOpU3AIMH, HAIEKHOCTH, CTaHAAPTU3ALUU U
TE€XHOJIOTMYHOCTH.

q)OH}I OILICHOYHBIX CPCACTB IJIA MPOBCACHUSA aTTCCTAllUN YPOBHSA C(I)OpMI/IpOBaHHOCTI/I KOMIIC-
TGHLII/II‘/JI 06yqammux0ﬂ IO AUCLHUIIIINHE O(i)OpMHHCTCH OTACJIbHBIM JJOKYMCHTOM.



6. YY4EBHO-METOJUYECKOE U UHOPOPMALIMOHHOE OBECIEYEHUE
JUCHUIINHBI

6.1 KuuroodecneueHHOCTH

HanMeHnoBanme TUTEpaTyphl: aBTOP, HA3BaHUE, BUI

KHUT'OOBECITEHEHHOCTbD

W3IaHMS, U31aTCITHCTBO T'o
A Hanngue B 371eKTpOHHOM KaTajore
HU3aHUS SBC
1 2 3

OcHoBHas 1uTEparypa

1. IIpoekTrpoBaHue HUPPOBHIX YCTPOUCTB : yIeOHUK /
A.B. Kuctpun, b.B. Koctpor, M.b. Hukudopos, J1.11.

https://znanium.com/catalog/docume
nt?id=333699 /ISBN:978-5-906818-

VYeriokoB. — M. : KYPC : UHOPA-M, 2019. — 352 c. 2019 |59-1

2. TIpoeKTHpOBaHUE aHATIOTOBBIX U IU(PPOBBIX https://znanium.com/catalog/docume
ycrpoiicts: YuebHoe mocobue / B.C. Turos, B.1. HBa- nt?id=369838/ ISBN: 978-5-16-
HOB, M.B. bo0ObIps. - M.: HUL] UH®PA-M, 2020. - 245 2020 015937-9

c.: - (Beicuiee oOpazoBanue: bakanaspuar).

3. CoBpemeHHast aBTOMATHKA B CHCTEMAX YIIPABICHHS https://znanium.com/catalog/docume
TEXHOJOTMYECKMMH TIpoLeccaMu : yued. mocooue / B.I1. nt?id=358695/ ISBN: 978-5-16-
WBmmn, M.YO. Tlepyxun. — 2-¢ u3., UCTp. U 0. — 2020 013335-5

M. : UHOPA-M, 2020. — 402 c. : un.

4. IlpoexkTupoBaHUE, KOHCTPYUPOBAHUE U TEXHOJIOTHS (bubmmorexa Bal'Y:

CHCTEM VIIpaBIIeHHs [ DIIeK-TpOHHBIH pecypc]: Kype URL:http://e.lib.vIsu.ru/bitstream/12
JIeKIHi 10 aucimiminae "TIpoekTrpoBaHue, KOHCTPYH- 2015 3456789/3895/1/00540.exe
pOBaHUE U TEXHOJIOTHUS CUCTEM yIIpaBieHus" Juist Oaka-

naBpoB Hanpasienus 220400 - ynpaBieHHe B TEXHUYE-

CKHMX CHCTeMax: deKTpoHHast kaura/ coct.: B. I1. ['anac

- Bnagumup: Bal'Y, 2015. — 204 c. : ni1., Ta0u.

5. TexHUYeCKHE CpeICTBAa aBToMaTH3aIu. VHTep- https://znanium.com/catalog/docume
(heficHBIE YCTPOICTBA U MUKPOITPOIIECCOP-HBIE CPEe/I- nt?id=348856/ ISBN: 978-5-369-
ctBa: YuebHoe nocooue/bexkep B. @., 2-¢ uzz. - M.: 2020 01198-0

PUOP, UL PUOP, 2020. - 140 c.: ISBN 978-5-369-
01198-0

JlonojHuTeNbHAS IUTEpaTYpa

1. Kanuneuenko, A.B. CripaBo4HHK WHKEHEHpA 110
KHUITnA [Onekrponssiii pecypc] / A.B. Kannnnuenko,
H.B. YBapos, B.B. [loiinukos. - M.: Undpa-
Wnxenenpust, 2020. - 580 c.

2020

https://znanium.com/catalog/docume
nt?id=361733 ISBN: 978-5-9729-
0494-5

2. Metoandeckue peKOMEHIAIINN K CAMOCTOSITEITLHOM
pabote no nuctuiunHe "lIpoekTupoBanne, KOHCTPYH-
pPOBaHME U TEXHOJIOTHS CUCTEM YIIPABICHUS'", HAIpaB-
nenue nmoarotoBku 220400 - ynpaBneHne B TEXHUYE-
CKHX CHCTeMax, KBanu(pukamnus (CTeTeHb) BHITyCKHHKA:
OaxanaBp/ coct.: B. Il I'anmac - [DnekTpoHHHIi pe-
cypc]— DnekTpoHHbIe TeKcToBbIe nanHbie (1 daiin: 354
K06) .— Buagumup : Bal'y, 2015. — 16 c. : Taba.

2015

http://e.lib.vIsu.ru/bitstream/
123456789/3897/1/00542.pdf

3. IlpoekTupoBanue, KOHCTPYUPOBAHUE U TEXHOIOTUS
CHCTEM YIPaBJICHUs: IPAKTUKYM 151 OaKanaBpoB
Hanpasnenus 220400 — ynpaBieHne B TEXHUYECKUX CH-
cTeMax, Ipoduiib MOJrOTOBKY: yIpaBieHue u nHhop-
MaTHKa B TEXHMYECKHUX CUCTeMaX, KBanukanus (cre-

2015

http://e.lib.vIsu.ru/bitstream/1234567
89/3896/1/00541.pdf




NIeHb) BBITyCKHUKA: OakanaBp/ coct.: B. II. I'anac -
[DeKTpOHHBIH pecypc]— DIEKTPOHHBIE TEKCTOBBIC
nannsie (1 ¢aiin: 4,55 M6) .— Bnamgumup : Bal'V,
2015. — 140 c. : ui., Tad.
4. TIpoeKTHPOBaHIE MEYATHBIX IJIAT C UCIOIb30BAHIEM http://e.lib.vIsu.ru/bitstream/
CAIIP P-CAD [DaeKTpoHHEIH pecypc] : METOIUIECKOE 123456789/3905/1/00543.pdf.
PYKOBOJICTBO K J1a00paTopHbIM paboTam 1o auciumiune | 2015
«IIpoeKTHpOBaHHE, KOHCTPYUPOBAHKUE U TEXHOIOTHSI
CHCTEM YIIPABJICHUSI», HATIPABJICHUE MOJITOTOBKU
220400 - YupapieHHe B TCXHHYECKUX CUCTEMax, OaKa-
naBp/ coct.: B. Il I'anac - [DnekTpoHHbIi pecypc|—
DneKTpoHHBIC TeKCTOBBIC maHuble (1 daiin: 1,7 M6) .—
Biagu-mup : Bal'Y, 2015. — 78 c. : ni1., 11B. WiI., Ta0OJL
5. TexHOMOTHsA MAITMHOCTPOCHHUS: TEXHOIOTHUECKHUE https://znanium.com/catalog/docume
cucteMsl Ha DBM: Vuebuux/ B.B.Kienukos, nt?id=355229/ ISBN 978-5-16-
O.B.TapatsiHoB - M.: HUI] UH®PA-M, 2019. - 269 c.: 2019 |010195-8
(Briciee obpaszoBanme: bakagaBpuar)
6.2. llepuoauyeckue u3IaHus

1. XKypnain: ABromaTtu3zanus 1 MOJEIMPOBAHNE B IPOEKTUPOBAHUH U yIipaBieHuu. U3n-Bo
OI'BOY BO «BbpsiHCKHii TOCY1apCTBEHHBIN TEXHUYECKUH yHUBepcuTeT», ISSN print 2658-3488:
online 2658-6436
2. Xypnan: CoBpemennsie Texnosnoruu apromaruzanuu. M3a-so « CTA-ITPECC». — ISSN 0206-
975X
3. Xypuan: [IpoekTupoBaH#e U TEXHOIOTHSA IEKTPOHHBIX cpeacTB. M3a-o Bal'V — ISSN neuar-
Houi Bepcuu: 2071-9809

6.3. UnTepHeT-pecypchbl
1. IXBT — HOBOCTHO¥ caliT ¢ pa3dopamMu TEXHUKU, HTHPOPMAILIMOHHBIX TEXHOJIOTHI U HOBBIX MPO-
IPaMMHBIX TPOTYKTOB
2. Slashdot — caiiT, Ha KOTOPOM TIpEICTaBICHBI HOBOCTU O HAYKe, TEXHUKE U TOJIUTHUKE.
3. Computerworld Poccust — caiit, rae my6aukyrotces 0030pbl COOBITUI MHIYCTPUN HH(DOPMAITMOH-
HBIX TexHosIoruit B Poccun u B Mupe, a Takke NprUMeph! YCIEIIHbIX BHEIPEHUH HH(POPMAITMOHHBIX
CHCTEM Ha POCCUMCKUX MPEeNPUATHUSAX.
4. DWG — caiiT [ui mpOeKTHPOBIINKOB M WH)XEHEPOB, CHAOKEHHBII Bcell HEOOXOIUMOH CIIpaBOY-
HOM HH(pOopMannen.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIJIMHBI

Jlnist peann3anuy TaHHOW TUCIUILTUHBI IMEIOTCS CTIEIMABHBIC TTOMEIICHUS /ISl IIPOBEICHUS
3aHSATHU JIEKIIHOHHOTO THIIA, 3aHATHI MPAKTHYECKOT0/I1a00paTOPHOTO TUIA, KyPCOBOTO MTPOSKTHPO-
BaHUS (BBIMIOJIHEHUST KYPCOBBIX pabo0T), FPYMIOBBIX ¥ HHIUBHUIYaJTbHBIX KOHCYJIbTALUH, TEKYIIIETO
KOHTPOJISL K IPOMEKYTOYHOW aTTECTAIMH, a TAK)KE MTOMEIICHHS ISl CAMOCTOSTEIILHOM PaOOTHI.

[MpakTryeckne 3aHATHS MIPOBOMATCS B KOMIBIOTEPHBIX Kitaccax kagenpsr BTuCY 109-3,
111-3, 117-3, ocHaIIEHHBIX COBPEMEHHBIMU NEPCOHATIEHBIMU KOMITBIOTEPAMU C YCTAaHOBICHHOMN
omneparroHHoi cucremoit Windows 8 (10).

[Tepedenp UCTIONB3YEMOTO JIMLEH3MOHHOTO ITporpaMMHOro obecneuenusi: MS DOS ¢upmer
Microsoft (pexxum smynsiuun), Windows 2008, MS Office 2010, nuiieH3upoBaHHbIE TAKETHI aBTO-
MaTU3UPOBAHHOTO KOHCTPYKTOPCKOTO M TEXHOJIOTHUECKOTO MpoeKTHpoBaHus Protel, Altium
Designer Summer.
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Pabouyio nporpammy cocTaBuil /// J//f T B.I1. lNanac, K.T.H., JOLUEHT

PeuensenT (npeacraBuTens paboToaarens):

3am.HauanbHuKa naboparopuu 3A0 «ABTOMATHKA» 7% X%
K.T.H., JIOLEHT AL e, P B.M. Jlepsbun

l

[Tporpamma paccMoTpeHa 1 000peHa Ha 3aceflaHnH Kadeapbl BTuCVvY
[Tporokon Ne / oT % of. a@«éﬁm

/-
3aBenyroimmnit kaeapoit : / B.H. Jlanuos

»

PaGouasi nporpaMma paccMoTpeHa 1 0/100peHa Ha 3acelaHuH y4eDHO-METOIMUECKO KOMHUCCHH
nanpasienus 27.04.04 «YnpaBineHue B TEXHUYECKMX CHCTEMAX)»

[Tporokon Ne / oT ;740/ P%oua

[lpeacenarens KOMUCCHU / 4 A.B.I'panycos




JIUCT MMEPEYTBEPXKJIEHMA
PABOYEN IMPOT'PAMMBI TN CITATLIMHBI

#) ;
Pabouas mporpamma onoOpeHa Ha 20 ”‘// /20 ’Z/ﬁy"{e6HBII71 rojga
IIporoxoin 3acenanus xadenpnl No / oT f/ //j ,Z/ romia

3aBenyromuit kadenapoi

Pabouas mporpamma ogoOpena Ha 20“27( /20 / 9/ y4eOHBIN rona
ITpoTokon 3acenanus kapenpst Ne % 2/ oT AT AL roza

3aBenyromuii kabenapoit

Pabouas mporpamma omoOpena Ha 20 /20 yueOHBIM rofa

ITpoTokoun 3acenanus xagenpst Ne oT roma

3aBenyromui kadenpoi




