MuuncrepeTBo obpazosanng u Hayku Poceuiickoii Megepagum
QenepanbHOE TOCYy JAPCTBEHHOE GI0/DKETHOE 00pa30BaTeIbHOE YUPEXKICHHE
BRICIIETO OOPa30BAHUS
«BaaguMupeKHii rocyAapCTREHHBIH YHUHREPCHTET
HMeHR AnckcaHapa I'puropreenya n Hukoaasa I'puropeepuaa CToaeroBnixy»

(Ba'Y)

i\ 2015r.

PABOYAS TTPOTPAMMA JUCITATLIMHB]

«[IPOEKTHPOBAHHME, KOHCTPYHPOBAHHUE U TEXHOJJIOT'HA
W3IrOTOBJEHUS CUCTEM YIIPABJIEHHWS»

Hanpagnenne mogroroku 27.03.04 Yupasnenue ¢ mexuuneckux cucmemax

TIpoduae moaroroBkn Ynpasienue u UHGOPMAMUKA € MEXHUHLCKUX CHCMEMAX

YporeHb BBICLIETO 00pA30BAHNA  Oakaraepuam

®opma 06y1eHHA O1HA"
Tpymoem- | Jlex- | Tlpaktuu. {JIabopar. Popma IpoOMeXy-
Cemectp KOCTB 3a4, | wui, | zamsarai, | pabor, | CPC, gac.| TouHOro KoHTpoONd
ef1,1ac. ac. ac. yac. (9K3./3aueT)
8 5/180 20 20 20 84 KII, skaames - 36 u.
Hroro 5/180 20 20 20 84 KIT, sx3amen - 36 4.

Brapamup, 2015




1. EJIM OCBOEHUA JUCIIUIIJIMHbI

Henamu nucuuninueel «IIpoekTupoBaHue, KOHCTPYMPOBAHUE U TEXHOJIOTMS WU3TOTOBIICHHUS
CHCTEM YIPABICHUS» SIBJIAIOTCA (OPMHUPOBAHUE Y CTYIEHTOB 3HAHUH 110!

- OCHOBaM KOHCTPYKTOPCKO-TEXHOJIOTUYECKOTO 00ECIIeUeHUs MPOU3BOJICTBA CHCTEM YIIPaB-
JICHUS;

- KOHKPETHBIM METOJIaM IIPOEKTUPOBAHMS U KOHCTPYUPOBAHUS;

- TEXHOJIOTUHU U3TOTOBJICHUS M HAJIAJKE OCHOBHBIX PA3HOBUIHOCTEN COBPEMEHHBIX TEXHHUYE-
CKHMX CPEJICTB CUCTEM YIIPABIICHUS.

- CpPeICTBaM aBTOMATU3ALMK IPOEKTUPOBAHNSA U KOHCTPYUPOBAHHUSA, TCHICHUUAM Pa3BUTHS
KOHCTPYKIUHI U UX DJIEMEHTOB.

2.MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Jucnumimna «lIpoexktupoBanue, KOHCTPYMPOBAHUE M TEXHOJIOTUSI M3TOTOBJIEHHSI CHUCTEM
yIpaBJIEHUS» OTHOCUTCS K 0a30BOii yacTu yueOHOro IuiaHa. J{MCHUIIIMHA JOTMYECKH U COZepKa-
TEJIbHO CBSA3aHA C HECKOJIBKMMU JUCIUIUIMHAMU IPEIIIECTBYIOLIETO eprUoaa 00y4eHHUs.

Hucuumnunel «MaTteMaTuka» u «MaTeMaTH4ecKHe OCHOBBI TEOPHH CHCTeM» o0ecreyn-
BalOT [IOJIFOTOBKY B 00J1acTU apU(PMETUYECKUX U JJOTHYECKUX OCHOB BBIUMCICHUM, alNreOpbl JIOTUKH.

Jucuumumael «@u3uKa», «JEKTPOTEXHHKA M JIEKTPOHHKA», «MHKponpoueccopHas
TexHuka», «[IpoMbinuieHHast aBTOMaTHKAY, «HaaeskHOCTh cHCTEM yNpaBJIeHUs 1al0T OCHOBBI
JUIS U3y4EHHsI 3JIEMEHTHOM 0a3bl CHCTEM YIPaBJICHUS, OCHOBBI TEOPUU MH(DOPMAIIUN U HAIEKHOCTH,
00ecTeynBarOT MOATOTOBKY B O0JIACTH amIapaTHBIX CPEICTB CHCTEM YIPABICHHS, PacCMaTPHBAs
IapaMeTpsl JIEKTPUUYECKUX AHAJIOTOBBIX M JUCKPETHBIX CUTHAJIOB, XapaKTEPUCTUKH aHAJIOTIOBBIX,
JMICKPETHO-aHAJIOTOBBIX M IUQPOBBIX YCTpoWcTB. JucruminHa «BbluucauTeIbHbIE MAIIUHBI,
CHCTEMBbI U CeTH» 3HAKOMUT C CUCTEMaMM CUHMCIeHUs, (JopMaTaMu NMPECTABICHUS YUCEN B TaMATH
MHUKPOIIPOILIECCOPHBIX FEMEHTOB allapaTHBIX CPEACTB CUCTEM YIIPaBICHHUS.

YMeHue peaan30BbIBaTh AITOPUTMBI C TOMOIIBIO SI3BIKOB BBICOKOT'O YPOBHS, OOIINE HAaBBIKH
IIPOrpaMMHUPOBAHUS TPUOOPETAIOTCS CTyA€HTaMu U3 JTucHUIuIiHbl «[IporpaMmmupoBanue u 0cHoO-
BbI AJITOPUTMH3ALMI.

3HaHMS U HaBBIKM, MOJyYEHHBIE CTYJAEHTaMU NpH u3ydeHuu aucuuiinH «lIpoexkTuposa-
HHMe, KOHCTPYHMPOBaHHE M TEXHOJIOTHsSI U3TOTOBJICHUSI CHCTEM YINPaBJICHUSD», KABTOMATH3HPO-
BaHHble HH(OPMALMOHHO-YIIPABJISIIOLHE CHCTEMBbI» CIy’KaT OCHOBHOI 0a30i JJis BBHIOJHEHUS
KypCOBOT'O IPOEKTA M0 AUCLUIUINHE, SBIISIONIETOCS COCTAaBHON YacThio 00ydeHus: OakanaBpos. [lo-
JIABJISIIOIIAsl YaCTh BBITYCKHBIX paboT OakallaBpoB IO HAIpPaBIEHUIO «YTIPaBIEHHE B TEXHUYECKHUX
CUCTEMax» TaK WIN MHaue, cBs3aHa ¢ KypcoM «lIpoektupoBaHue, KOHCTpyMPOBAaHUE U TEXHOJIOTHUSA
M3TOTOBJICHUSI CUCTEM YITPaBICHUSI.

3 KOMIIETEHIMHU OBYYAIOLIEIOCsl, ®OPMUPYEMBIE B PE3VYJIbTATE
OCBOEHMUSA JTNCIUITIVINHBI

Huctunnuna «[IpoekTrpoBaHue, KOHCTPYUPOBAHHWE U TEXHOJOTHS H3TOTOBIECHUS CHUCTEM
VIIpaBICHUS» HAPSLy C APYTUMHU TUCIUTUTMHAMHA Y9acTBYeT B (DOPMHPOBAHUH CIICIYIONINX KOMIIE-
tennmii: OIIK-2, OIIK-4, OIIK-8, I1IK-3, I1IK-4, ITIK-5, T1IK-6, T1IK-7.

B pe3ynbraTe 0CBOSHMS TUCHUIUIMHBI 00yYarOIUICs TOJKEH:

3HaTh:

- €CTECTBEHHOHAYYHYIO CYITHOCTh POOJIeM, BOSHUKAIOUINX B X0J1€ MPO(PECCUOHATLHON NesITeIbHO-
CTH, IPUBJIEKATh Il UX PELICHUsI COOTBETCTBYIONINH (Pr3MKO-MaTeMaTHUECKUI anmapar;,



- OCHOBHBIE METOJIbI, CIIOCOOBI M CpE/CTBa MOJY4YEHHS, XpaHEHUus, mnepepaboTku HHbOpMaINH,
MMETh HaBBIKH PabOThI C KOMIIBIOTEPOM KaK CPEeICTBOM YIIpaBlIeHUs WH(OpMaLKei;

- COBPEMEHHBIC TCHICHIIMU PA3BUTHUS IIEKTPOHUKHU, U3MEPUTENBHON U BBIYMCIUTEIIBHON TEXHUKH,
UH(POPMALMOHHBIX TEXHOJIOTUN B CBOEH MpodecCHoHaNbHOM NesITeIbHOCTH;

- OCHOBHBIC ITPHUEMBIL O6pa6OTKI/I " OpCaACTaBJICHUA OKCIICPUMEHTAJIBHBIX JaHHBIX.

YMmeTh:

- IPUMEHSITh COBPEMEHHBIE CPEACTBA BBIIIOJHEHUS U PEAAKTUPOBAaHUS N300paXEHUH U YepTexeil u
IIOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTMYECKOM TOKYMEHTALHH;

- UCITIOJIB30BaTh HOPMATHUBHEIC TOKYMCHTEI B CBOCH JEATCIbHOCTH,

- OCYLICCTBJIATDH C60p N aHaJIn3 HMCXOAHBIX MAaHHBIX JIA pPacuc€Ta M HPOCKTHUPOBAHUA CUCTEM H
CpCACTB aBTOMATHU3alluX U YIIPABJICHUA.

Baagern:

- HaBbIKaMH IIOATOTOBKH TCXHUKO-ODKOHOMHUYCCKOI'O 000CHOBaHHS IMPOCKTOB CO3aaHUsA CUCTEM U
CpCACTB aBTOMATHU3alM1 U YIIPaBJICHUA,

- CIIOCOOHOCTBIO MMPOU3BOJUTL PACUYCTBI U IMIPOCKTUPOBAHUC OTACIBbHBIX OJIOKOB U YCTPOﬁCTB CHC-
TEM aBTOMATHU3all U YIPABJICHUA U BI)I6I/IpaTI) CTaHAAPTHBIC CPEACTBA ABTOMATHUKH, U3MCPHUTCIIb-
HOM M BBIYHUCIUTEILHON TEXHUKH AJIs1 IPOCKTUPOBAHUA CUCTEM aBTOMATHU3AllUN WU YIIPABJICHHUA B
COOTBETCTBUHU C TCXHUYCCKUM 3aJaHUCM,

- CHOCOOHOCTBIO pa3pa6aTLIBaTL MNPOCKTHYIO AOKYMCHTAIIMKO B COOTBCTCTBHU C HUMCHOIIHUMUCIT
CTaHJapTaMHM U TCXHUYCCKHUMU YCIOBUSAMH,



4 CTPYKTYPA U COAEP)KAHUE JUCHUITJIMHbBI

OO01mast TpyI0eMKOCTh TUCIUIUIAHBI COCTABIISIET 5 3aueTHbIX e11. (180 uacos)
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OnpeeneHne B3aUMOCBSI-
31 MEXKIY CXCMHBIMH U
TEXHOJIOTMYECKUMH  OHO-
JIMOTEYHBIMHA 3JIEMEHTAMH
C TIOMOIIBI0 MEHEKepa
OUOIMOTEK MPOEKTa

11 8 |8 4 4 4/100
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12 8 | 8|1 2 4 4 6/85.7
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Pa3smemenne KOMIOHEH-
TOB Ha EeYaTHOH ILIaTe

14 8 |9 2 4 2/100
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15 | Horo pacuera mevaTHbix |8 |9 |1 2 4 3/100
miar

Pacuer temmoBoro pexuma
16 | mpu ectectBeHHOM oxma- |8 |10 |1 2 4 2/66.7
KICHUU

TpaccupoBka COETUHEHHI

17 B nporpamme P-CAD

8 |10 2 4 2/100

PerynupoBka, HacTpolika, Peiitunr-
KOHTPOJIb U UCHBITAaHUS KOH-
AJIEKTPOHHOM arapaTypbl 3 TPOJIb
Ne2,3

-

18

Bcero 20 | - 20 | 20 | - 84 | kn 49/81,7 IK3aMeH

Copepxxanne TUCHMIIMHBI
((HpOGKTI/IpOBaHI/Ie, KOHCTPYUPOBAHUEC U TCXHOJIOTUSA N3TOTOBJICHUA CUCTEM YIIPABJICHUSA»

Jlexkuun

OO1mme BOnpockl NPOEKTUPOBAHUS.

[MpoekTupoBanue NUPPOBBIX YCTPOHUCTB CHCTEM YIIPABICHHUS.

[TpoekTupoBaHNE aHAIOTOBBIX YCTPOMCTB CUCTEM YIPABICHHS.

[TpoekTupoBaHNE UCTOYHUKOB AIICKTPOITUTAHUS.

Co3nanue M peJakTHPOBaHUE CHMBOJIOB M TEXHOJOTHMYECKHX O0pa30B KOMIIOHEHTOB JJICK-

Tpudeckoii cxemsl ¢ omoripto nporpamm P-CAD (Protel DXP, Altium Designer).

CxeMOTeXHHUKa YCTPOWCTB C aHAIOTO-IM(POBBIM M aHAJIOTO-ANCKPETHBIM TPeoOpa3oBaHm-

eM.

KoncTpynpoBaHue cpecTB yrpaBieHus 1 o0ecrieueHHe HaJe)KHOCTH KOHCTPYKIIUH.

8. TexHosOrHs U3rOTOBJICHUS M MPOU3BOJCTBA CPEJICTB CHCTEM YIPABICHHUS, CO3JAHHUE U pe-
JTaKTHPOBaHUE IEKTPHYECKUX NPUHIMIHAIBHEIX cxeM B cpene P-CAD.

9. COopka ¥ MOHTaX JJIEKTPOHHOMW ammapaTypbl, METOJJMKA KOHCTPYKTHBHOTO pacyera IedaTt-
HBIX IJIAT.

10. Pacuer TerioBoro pexuMa MpH eCTECTBEHHOM OXJIaXICHHUHU, PEryJIMPOBKa, HACTPOiiKa, KOH-

TPOJIb M UCTIBITAHHS SJICKTPOHHO anmaparypebl.
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IMpakTnyeckue 3aHATHS

CuHTe3 KOMOMHALMOHHBIX IIU(PPOBBIX YCTPOMCTB.

CunTte3 nudpoBbIX YCTPOICTB MOCIE10BATENBHOTO THIIA.

Br160p u pacueT cxem BBIIPSMIICHUS U CTAOUIM3AIMK TTOCTOSIHHOTO TOKA.

PacueT HCTOYHMKOB BTOPUYHOTO 3JIEKTPONUTAHUSI, BBIOOP U PACUET MOHMKAIOLIETO TPaHC-

dbopmaropa.

Co3aHue CMMBOJIOB KOMIIOHEHTOB JIEKTPUUYECKON CXEMBI.

Pacuer nbe3031eKTpUYeCcKUX npeodpa3oBaTeci.

PacueT Hafie’)KHOCTH 371€MEHTOB (DYHKIIMOHAJIBHBIX OJIOKOB PainO3JIEKTPOHHBIX YCTPONUCTB.

Pacuer KOHCTPYKTUBHO-TEXHOJOTHYECKHX [TapaMeTPOB Ie4aTHOM 1u1atsl. [IpoBepounbIi

pacyeTr nevyaTHOM IIaThl.

9. Bri0op MeTo/1a KOHCTPYUPOBAHUS U pa3paboTKa KOHCTPYKIIMU KOpIyca PyHKIIMOHATBEHOTO
y3ia.

10. PacueT TeruIoBBIX pEKUMOB aImapaTypbl, BEIOOP crioco0a OXJIaxkISHHS.

NS

N O

JlaGopaTopHble 3aHATHUS

1. JlaGoparopHas paGora Ne 1. Co3aHue M pelakTUPOBAHHE CHMBOJIOB KOMIIOHEHTOB 3JIEK-
TpUYECKOIi cXxeMbl ¢ omorpto nporpammel P-CAD Schematic u P-CAD Symbol Editor.

2. JlaboparopHas pabora Ne 2. Co3naHMe U peAaKTHUPOBAHUE TEXHOJOTMYECKUX 00pa3oB
KOMITOHEHTOB ¢ nomoibto porpammel P-CAD PCB u P-CAD Pattern Editor.

3. JlaboparopHas pabota Ne 3. OmnpenesieHue B3auMOCBSA3H MEXKAY CXEMHBIMU U TEXHOJIOTHYe-
CKUMH OMOJIMOTEUHBIMU 3JIEMEHTAMH C IIOMOIIBIO0 MEHEKepa OMOIMOTEK MPOeKTa.

4. JlaGopatopHas pabota Ne 4. Co3gaHue M peJaKTUPOBAHUE SJIEKTPUUYECKUX MPUHLIUIINAIb-
HbIX cxeM B cpene P-CAD.

5. JlaboparopHas pabora Ne 5. PazMerienne KOMIIOHEHTOB Ha ME4YaTHOH IUIaTe, TPacCHPOBKa
coequHeHuil B nporpamme P-CAD u nevats nmpoekra.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

OCHOBHBIM MHCTPYMEHTOM peau3allii Pa3InYHbIX BUAO0B YUYEOHBIX MEPONPUATHH MO Kypcy
MOMHMO ayAMTOPHBIX 3aHATUN SBJISETCS HCIOJIb30BAHHWE BUPTYaJbHON 00pa3oBaTENbHON Cpeibl
pa3paboTKu M MOJJIepKaHus OH-aiiH KypcoB Moodle B cuctemMe 04HOrO JUCTaHIIMOHHOTO O0yde-
uust Lentpa aucraniponnoro odyuenus (I[J10) Bal'Y. B pamkax Moodle npumMensiroTest mpakTude-
CKHUE 3aHATHUS B BUJIE NPE3CHTALIUH, BUICOPOIUKH, KaTalor U300pakeHuH, ayJiuo U BHIeOMaTepua-
JIOB, CUCTEMA TECTUPOBAHUS.

BHeaynutopHas akTUBHOCTH CTYAEHTOB JIOCTUTaeTCsl MCIOJIb30BaHUEM CETEBOM KOMMYHHKa-
TUBHOCTH, peau3yeMoil MocpencTBoM (OpyMOB, OOMEHa COOOLICHUSMH, SJIEKTPOHHBIX YPOKOB
(cemunapoB), ucrons3oBarnreM Wiki-ctpanuir.

®opyM Z1aeT BO3MOXKHOCTb CTYIE€HTaM 3a/1aBaTh BONPOCHI U OTBEYATh HA BOIIPOCHI IPYTUX CTY-
JEHTOB. JTO MO3BOJISET BECTU JUCKYCCHUU B IPOLIECCE BBIMOJIHEHUS KYPCOBOTO MPOEKTA.

Ha npakTuueckux 3aHATHSAX, MPOBOJUMBIX B (hOpME CeMUHapa, KaXIbI CTYAECHT HE TOJBKO
BBITIOJIHSAET COOCTBEHHYIO pabOoTy, HO U OLIEHUBAET Pe3yJbTaThl pabOThI IPYrux cTyAeHToB. [Ipemno-
JIaBaTEJIEM OLICHUBAETCS AKTUBHOCTD U JIEATENBHOCTD CTY/IEHTA B KAUECTBE PELICH3EHTA.

WikKi-cTpaHuIIbl MO3BOJISIFIOT IUTAHUPOBATH M KOHTPOJIMPOBATh MOAroTOBKY cryneHtoB k CHK, B
pamMKax KOTOpOH CTYAEHT (WK IpyIia CTyI€HTOB) FOTOBUT pedepar Wil Hay4HbI 10K,

[TpakTryeckue 3aHATHS MPOBOAATCA B KOMIIBIOTEPHBIX KJIacCaX, OCHAILIEHHBIX COBPEMEHHBIMU

MNEpCOHAJIbBHBIMU KOMIIBIOTECpAMU U CIICHUATIU3UPOBAHHBIM CCTCBBIM O60py,Z[OBaHI/IGM. YacTp 3aHs-

TUA BBINOJHACTCS JWCTAHIMOHHO B BUPTyalbHOW YyueOHoW cpene Multisim (Electronics



Workbench), ocranbubie — ¢ ucnonb3oBanuem cranaaptheix [T (P-CAD, Protel DXP, Altium
Designer Summer).

CyTh NpPaKTHYECKUX 3aHATHH COCTOMT B M3YYCHHHM CXEMOTEXHUKH W IMPUHIIUIIOB OPTraHU3allHH
Pa3IMYHBIX YCTPOKWCTB CUCTEM YIPABJICHUS MPOMBIIUICHHBIME 00beKTaMU. B mpoliecce BBITOJHE-
HUS pa0dOT CTYACHTHI CO3MAIOT U PEIAKTUPYIOT JEKTPUYCCKHE PUHIUITNATBHBIC CXEMBI, OCYIIe-
CTBJISIFOT CHHTE3 U WCCJICJJOBAHHME PA3TMYHBIX AHAJIOTOBBIX YCTPOHCTB M IHU(POBHIX aBTOMATOB C
MaMSTBIO, CXeM IU(PPOAHATOTOBBIX U aHAIOTO-IIM(PPOBEIX MPEOOpa3OBaTENC, BBIMOJHSIOT pacueT
CXEM JJICKTPOIUTAHUSA, CO3JAI0T W PEJAKTUPYIOT TEXHOJOTHYECKHUE OO0pa3bl CIOKHBIX KOMIIO-
HEHTOB C YYETOM TEXHOJIOTMYECKHX apaMeTPOB, pa3MEIIar0T KOMIIOHCHTHI Ha IIEYaTHOM IiaTe U
BBIMOJIHSIOT TPACCHPOBKY COCAMHEHUH C MCIOJIb30BAHUEM THUITOBBIX MPOrPAMM aBTOMATHU3UPOBaH-
HOT'O KOHCTPYHUPOBAHUSI.

Y IenbHbI BeC 3aHATHH, MPOBOJUMBIX C MPUMEHEHHUEM HOBBIX AKTHUBHBIX M MHTEPAKTHBHBIX
dbopMm 00yuenus, coctaBisier He MmeHee S50 yacoB unu 81,7% ot o61iero ooObeMa ayAUTOPHBIX 3aHS-

THH.

6. OIEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, TIPOMEXYTOYHOM ATTECTAIIMU IO UTOTAM OCBOEHUSA
JUCIHHUIIVINHBI n YYEBHO-METOANYECKOE OBECIIEYEHHME
CAMOCTOSITEJBHOMN PABOTHI CTYJEHTOB

KypcoBoe npoexTupoBanue

Temoil KypcoBOro nmpoeKkTa siBisercs: pa3padoTka GyHKIMOHAIBHOIO 0J0Ka KOHCTPYKTUBHO
3aKOHYEHHOTO 3JIEKTPOHHOro ycTpoiictBa (Pb POVY) paznuunoro HazHaueHUs (COIVIACHO BapHaH-
TY 3aaHHUsI).

[IpoexktupoBanue koHcTpykuuu @b POV npennonaraer pa3paboTKy cXeMbl 3JIEKTPONUTA-
Huss ©®b POA, Britovaromero QyHKIMOHAIBHBIM y3e1 M IU(GPOBON aBTOMAT, pacueT 3JIEMEHTOB
CXeMBI: TpaHc(hopMaTopa, BBIIPSAMHUTENCH, CTaOUIN3aTOPOB U MPOBEPOUYHBIM pacueT paauaTopoB
OXJIX/IEHUS TI/I AJIEMEHTOB, CHHTE3 LU(POBOr0 KOHEYHOTO aBTOMAaTa IO 33aJaHHOMY COJEpiKa-
TEIbHOMY ONHMCAHMIO, aHAIM3 3JEKTPUUECKON MPUHIMIHAIBHON CXeMbl U TEXHHYECKHX TpebOoBa-
HUW, BBIJAHHBIX 110 33JJaHUI0 HA KYPCOBOU MPOEKT.

[IpoekTHpoBaHHE  CONPOBOXKIAETCS  OLIGHKOM  BIIEMEHTHOM  0as3bl, 00bEMHO-
IIPOCTPAHCTBEHHONW KOMIIOHOBKOW, PAacu€TOM KOHCTPYKTHMBHO-TEXHOJOTMYECKHUX I1apaMeTpoOB IIe-
YaTHOM IJIaThl, pa3paboTKa TOMOJIOIMH MeYaTHOM TUIaThl B TeXHoJorndeckux peaakropax CAIIP P-

CAD (Altium Designer, Or-CAD), pa3paboTKO#i COOpOYHBIX M JIETAIbHBIX UYEpTEXKEH, BHIOOPOM



JNEKTPUYECKUX COCIUHEHUM, COCIUHUTENIEH, MATEPUAIIOB U IIOKPBITUH, @ TAK)KE pacyeTamu, IIPOBO-
JUMBIMH TIPM KOHCTPYMPOBaHUU (oOecreueHre 3JeKTPOMArHUTHOW M TEIJIOBOM COBMECTHMOCTH,
IIOMEXO0YCTOWYMBOCTH, DJIEKTPUUYECKOH M MEXaHW4ecKoM NmpodyHocTH M 1p.). Ilpu 3Tom ocoboe
BHUMaHME oOpamiaercs Ha obecrieueHre TpeOOBAaHUN KOMIUIEKCHOM MUHHATIOPU3ALUH, HAJEKHO-

CTH, CTaHAAapPTU3alIU U TCXHOJIOTUIHOCTH.

Tembl CPC

Tema 1 OOmue BOpoCk MPOSKTUPOBAHHMSL.

Tema 2 [IpoexTupoBanue HUPPOBBIX YCTPOHUCTB CUCTEM YIIPABJICHUSI.

Tema 3 [IpoexTpoBaHKE aHATIOTOBBIX YCTPOMCTB CUCTEM YIIPABICHMSL.

Tema 4 [TpoexkTupoBaHHE UCTOUHUKOB JICKTPOIUTAHMSL.

Tema 5 Co3ganue U pelakTUPOBAHUE CUMBOJIOB KOMIIOHEHTOB AJIEKTPUUYECKON CXEMBI C IIOMO-
1ipto rporpammel P-CAD Schematic u P-CAD Symbol Editor.

Tema 6 Co3nanue U pelakTHPOBAHHE TEXHOJIOTHYECKUX 00pa30B KOMIIOHEHTOB C yYETOM TEX-
HOJIOTMUECKUX [TapaMeTPOB MPOEKTa.

Tema 7 CxeMOTEeXHHKA YCTPONCTB C aHAJIOr0-LUHU(POBBIM U aHAJIOTO-IUCKPETHBIM ITpeoOpa3oBa-
HUEM.

Tema 8 KoHcTpynpoBaHue U pacueT NEpBUYHBIX U3MEPUTEIIBHBIX peoOpa3oBaTesneil.

Tema 9 Ob6ecnieueHne HaJEKHOCTU KOHCTPYKIUH.

Tema 10 TexHOJIOTUS U3TOTOBIIEHUS U IPOU3BOACTBA CPEJICTB CUCTEM YIIPABIICHUS.

Tema 11 Omnpenenenue B3aUMOCBS3H MEXy CXEMHBIMU M TEXHOJIIOTUIECKUMHU OMOITMOTEIHBIMU
3JIEMEHTaMH C IOMOILBIO MEHeKepa OMOIMOTEK MPOEKTA.

Tema 12 Co3nanue U peJaKTHPOBAHUE IEKTPUICCKUX MPUHINITHAIBLHBIX cxeM B cpeae P-CAD.
Tema 13 COopka U MOHTaX 3JIEKTPOHHOH arnmnapaTypbl.

Tema 14 Pa3menieHrne KOMIOHEHTOB Ha N€YaTHOM IUIaTe.

Tema 15 Meronnka KOHCTPYKTUBHOTO pacyeTa eYaTHbIX IJIaT.

Tema 16 Pacuert TenaoBoro pexrMa npu €CTECTBEHHOM OXJIaKICHUH.

Tema 17 TpaccupoBka coequnenuit B nporpamme P-CAD.

Tema 18 PerynupoBka, HacTpoiika, KOHTPOJIb U UCTIBITAHUS 3JIEKTPOHHOH anmapaTyphl.

Bonpochbl K pedTHHI-KOHTPO.I10 3HaHUii cTyaeHToB 1o Kypey [IKuTCY

1-i1 peiimunz-xkonmpons

1.  Yro 03HAUAIOT MOHATHUSA NPOSKTUPOBAHNE U KOHCTPYUPOBAHHE CPEICTB ABTOMATHKHU?

2. Kakwue cymecTByrOT ypOBHH H ATAITbl TPOSKTUPOBAHMUS?

3. Kakwue 3agaun ctaBat npu GyHKINOHAIBHOM, aJITOPUTMHUECKOM U KOHCTPYKTOPCKOM
MIPOEKTUPOBAHUU?

4. IlepeyuciuTh U MOSCHUTH METO/IbI IOMCKA M BHIOOPA TEXHUUECKUX PELICHUH (aHau3 U
cuHTe3)?

5. B uewm cyTh yHH(UKALUU CPEICTB ABTOMATUKU?

6. Kaxkue METOJbI CHUHTE3a JJICKTPOHHBIX CXEM, aHaJIn3a U CUHTE3a CTPYKTYPBI SJICKTPOHHOI'O
YCTPOMCTBA CYIIECTBYIOT?

7. B ueM 3aKIIt04aeTcsi CHHTE3 CTPYKTYPhI 3JIEKTPOHHOI'O YCTPOMCTBA HAa OCHOBE aHam3a 137

8. Kak BriOupaercs snemeHTHas 0aza Ha Tarne CUCTEMOTEXHUYECKOTO IPOEKTUPOBAHUS?

9. B uewm cyTh pa3zpaboTKy MPUHIUITHATIBEHON CXEMBbI?

10. Kak knaccuduuupyrorcs uuppoBbie yCTpoiCTBa aBTOMATHKHU?
11. B uem cyth yHU(pUKaIMKA THPPOBBIX YCTPOUCTB?



12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.

24,

25.

26.

27.

28.

29.
30.

31.
32.
33.
34.
35.

36.
37.

38.

39.

40.
41.

Kaxue ocHOBHBIE HalPaBIEHUS IOCTPOEHUS CUCTEM JIOTHYECKHUX JIEMEHTOB CYIIECTBYIOT?
JlaTh UX KpaTKyO XapaKTEpUCTHUKY.
B 4yem cyTh TEXHOJIOTMH U3TOTOBJICHHS HHTEIPAIbHBIX MUKPOCXEM?
B 4yeMm cyTph aOCTpaKTHOTO U CTPYKTYPHOTO CHHTE3a, HHTYUTUBHOTO MTPOEKTUPOBAHUSA?
Kak ocymecTBisercss MuHUMU3aus GopMys 1BOMUHBIX yHKIUI? MeToa noucka
TYNUKOBBIX (popM ¢ momomnipio kapT KapHo (00BSICHUTH Ha TIpuMepe).
Kak ocymecTBisercs 1oru4eckoe poeKTUpOBaHUE KOMOMHAIIMOHHBIX YCTPONUCTB
(0OBSICHUTH Ha IPUMEPE CXEMBI KOHTPOJISI COCTOSIHHIA)?
B 1yem ocobeHHOCTh MPaTOPOB U ASHIMPPATOPOB, KAKUE UX KOHCTPYKIIMS
CYILIECTBYIOT?
KakoBa KOHCTPYKIMS U NOPSAA0K IPOEKTUPOBAHUS NpeoOpazoBaTeeil KoaoB U
MYJIBTUILIEKCOPOB?
Kak ocymecTBisieTcs 10rn4eckoe NpOoeKTUPOBAHKE MTOCIIE0BATEIbHOCTHBIX YCTPONCTB
(0OBsicHUTH Ha TipuMepe)?
KakoBo HazHaueHue u kiaccugukaus peructpon? Kak ocymiecTsisiercss IpOEKTUPOBAHUE
pEerucTpoB namsatu?
Kak ocymecTBisieTcs IpOEKTUPOBaHUE PETUCTPOB CABUTA?
Yro takoe nuppoBoii koa? Kak ocymecTBiseTcst TUCKPETU3AIUS 110 YPOBHIO M BpEMEHU?
Kakue cymiecTByroT BUibl IUPPOBBIX aBTOMATOB?
Kaxue Buibl OCHOBHBIX JIOTHYECKUX 3JIEMEHTOB CylIecTBYIOT? [10sICHUTD nx
XapaKTEPUCTHUKH.
Uro BrmtouaeT anasiorosas BeTBb ['CI1? Kakue Buabl u3MepuTenbHbIX mpeodpazoBaresneit
CUTHAJIOB CYILIECTBYIOT?
[lepeuncanTh OCHOBHBIE XapaKTEPUCTUKU H3MEPUTEIBHBIX TpeoOpa3oBareneil. Kak
OIIPEACISAIOTCA UX MTOIPEIIHOCTH?
Kakue cxembl mocTpoeHust U3MepUTENbHBIX ITpeodpa3oBareneil n3BecTHsl? Ha3zparh
OCHOBHBIE TPeOOBaHUS, IPEIBABISIEMbIE K HUM.
KaxoB nopsiiok npoekTHpoBaHUs PE3UCTUBHBIX Mpeodpa3zoBaTeneit nepemenienus? Kak
OCYIIECTBISIETCS BEIOOP HATSXKEHUS TPOBOJIA?
Kaxue Buibl HeMMHENHBIX pE3UCTUBHBIX IpeoOpazoBateneii cyuecTByroT? [IpuBect nux
KOHCTPYKLUU.
Kaxue ocHOBHBIE IOTPEIIHOCTH PE3UCTUBHBIX MpeoOpa3oBarTeseil CyecTByoT?
Kakne ocHOBHBIE TUIIBI ANIEKTPOMArHUTHBIX IpeoOpa3oBaTesiell U3BECTHBI?
[IpuBecTH X KOHCTPYKIIMH.
[lepeuncanTh OCHOBHBIE XapaKTEPUCTUKU MHIYKTUBHBIX NpeoOpa3oBareneil. [IpuBectu nx
KOHCTPYKLHUU.
KakoB nops1ok pacuera HHIYKTUBHBIX NpeoOpa3zoBarenen?
Kax MOXHO ynydIuTh XapakTepUCTUKU HHIAYKTUBHBIX ITpeoOpa3oBaTeneii?
ITpuBecT cxembl 3aMelIeHHs TpaHC(hOPMATOPHBIX peodpazoBaTeneil. Kakue onu nmeror
XapaKTePUCTHKU U KOHCTPYKLNN?
B yem npeumyiecTBa, KakoBbl XapaKTEPUCTUKA M 00JaCTH MPUMEHEHUS! MHYKTHBHBIX
npeoOpasoBarenei?
KakoBbI OCHOBHBIE ITapaMeTPhl U XapaKTEPUCTUKN eMKOCTHBIX WII?
KakoBa KOHCTpYKIIMS M KAKME OCHOBHBIE XapaKTEPUCTUKHA eMKOCTHBIX UIT ¢
M3MEHSIOIIMMUCS 3a30pOoM U S?
Urto Takoe TeH30MeTpruUecKre rmpeodpazoBarenu? KakoBel MX KOHCTPYKIUS U
XapaKTepUCTUKN?
Yrto Takoe MarHuToympyrue npeodpazonatenu? KakoBbl UX KOHCTPYKIUS U
XapaKTEepUCTUKN?
Yro Takoe mbe3onpeodpazoatenn? KakoBbl MX KOHCTPYKIIUS U XapaKTEPUCTUKU?
Kak ocyiecTBisieTcs NIpoeKTUPOBAaHUE YCTPOICTB € AeMeHTaMu XoJuia?
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2-1l peltmuHnz-KOHmMpOJib

Kak nu3aMepstoTcsi HorpenHocTy JaT4uKoB Xoiuia? ['1e oHu IpUMEHSI0TCS ?

Kak crpositcs napamerpudeckue npeoopazosarenu L=f (¢) u C=f (¢)?

Kak ctpositcs npeoOpa3oBareny TeMieparypbl TeHepaTOPHOro Tumna?

Kakwue crmocoOsl ¥ CXeMBI almmpOKCUMAITUH ITPU aHAJIOTOBOM 00pabOTKE CUTHAJIOB
HCIIOJNIBb3YIOTCA?

Kakue cymecTByroT yCTpOMCTBA Ui BBIIOJHEHUS MATEMAaTUUECKUX ONEpalyid IPU aHAJIOTOBOM
00paboTke curnaia?

Kak ocymecTBisiercs BhITIONHEHUE PYHKIIMOHAIBHBIX OTepalliii P aHAIOTOBOM 00paboTKe
CUTHAJIOB?

Kak opranusyercs npouecc A-L] npeodpazoBanusi curaaios?

Kaxk opranusyercst mpomecc L1-A npeobpa3oBanus cUrHaaoB?

JlaTb mapameTpuuecKoe omrucaHue mpeodpazopareneil HHPpOpMaIUy.

Kak peanusyrorcst ocHoBHbIe BUbl AL[I1?

B uewm 3akmrouatorcst ocHoBHbIE MeTo bl A-1] mpeoOpazoBanus?

[TpuBecTH cpaBHUTENBHYIO XapakTepUCTUKY MeToA0B ALl mpeoOpazoBaHusi.

[IpuBectu ocHOBHBIE MeTOIbI L[-A npeobpazoBaHusi.

[TpuBecT OCHOBHBIE MOTpEHIHOCTH MpeodpazoBateneit BU-kon? Kak ocymiectBisercs nx
pabora?

Kakwue criocoOsl yMeHbIIIeHUs OTpelHoCTel mpeodpaszosarens BU-kox cymecTByroT?
KakoB anroputm npeoOpazoBaHus U Kak paboTaeT cxema npeodpaszoBatens daza-kon?
KakoBbl OCHOBHBIE METO/IbI TPEOOPa30BaHMS YACTOTA-KOA?

Kaxum 06pa3oM ocyiiecTBisieTcs: npeoOpazoBaHue nepemelieHnii B koabl? Kakue ocHOBHbIE
METO/IbI IPe00pa30BaHus CYIIECTBYIOT? UTo Takoe HUKINYEeCKuil mpeodpa3zoBaTens?

Kak ocymectBisiercs npeodpa3oBaHue yroyi-Koj o METOLy MOC/I€0BATEIbHOrO cueTa?
Kak ocymecTBisiercs mpeoOpa3oBaHue yroi-Kof M0 METOy CUMTHIBAHUS?

3-11 pelimunz-KOHmMpPob

KakoB anroputm pa6ots! ITHK no metoy mocienoBarenbHOro cyeTa co CTyHeHYaThIM MHJII0-
00pa3HbIM HarpsHKeHHeM?

Kakos anroputm pa6ots! ITHK ¢ npomexyTounbsiM mpeoOpa3oBaHuEM HAPSXKEHUS BO BpPEMEH-
HOU UHTEpBaI?

KakoB anroputm pa6otsl, MaTerpupyronmii [THK?

Kaxos anroputm pa6ots! [THK no meroay nmopazpsaHoro koaupoBanus 6e3 OC?

KakoB anroputm pa6ots! ITHK cuntsiBanus?

KakoB anroputm padoTsl nocnenoBatenbHo-napamiensHoro [THK?

KakoB anroputm paboTsl peoOpa3oBaTelis HIEPEMEHHOTO HaPSHKEHHS B KOA?

KaxkoBa cxemnas peanuzarus peoOpasoarens koa-BU?

KakoBa cxemHas peanusanus npeodpasoparens Koja-dactora?

KaxoBa cxemHas peanuzaius npeoOpaszoBarens Koa-daza?

KakoBa cxemHas peanusanus npeoOpasoBarelis Koja-nepemenieHue?

Kakos anroputm padotst [IKH? [IpuBectu ocHoBHbIe pazHoBuaHOCTH [TKH Ha BecoBbIx co-
IIPOTUBJICHUSIX.

Kakos anroputm pa6ots! I[IKH tuna R-2R?

Kakoe conepkanue NOHATHN IPOEKTUPOBAHNS, KOHCTPYUPOBAHUS U TEXHOJIOTMH, UX B3aUMO-
CBSI3b?

Yo OTHOCAT K (hakTopam, ONpeAeSIOINM KOHCTPYKIIUIO YCTPOCTB? UTO OTHOCAT K XapakKTe-
PUCTHKAM BHELIHHUX BO3JACHCTBUI?

[TepeuncnuTh U NOSCHUTH METO/bI KOHCTPYMPOBAHUS CUCTEM aBTOMAaTUKU U POA.



17. B ueM 3akiIr04aroTCs OCHOBHBIC MPUHIIMITBI KOHCTpYyHpoBaHus POA?

18. IlepeuyncauTh U MOSCHUTH OCHOBHBIE TAIbl KOHCTPYUpOBaHUs POA.

19. B ueM 3akito4aeTcsi CONMOAYMHEHHOCTh COCTABHBIX YacTel KOHCTPYKIUU?

20. HasBarbk OCHOBHBIE CTaUU pa3paboTku u3nenus POA 1 KOHCTPYKTOPCKOI TOKYMEHTAIIHH.

21. KakoBbI OCHOBHBIE METO/IbI BHIIIOJHEHUSI KOMIIOHOBOYHBIX paboT?

22. KaxoBbl OCHOBHBIE KPUTEPHUU Ka4eCTBA KOMITOHOBKH?

23. IlpuBecty OCHOBHbIE KOMIIOHOBOYHBIE CXEMBI anmaparypbl ycrpoicTB u CV.

24. B 4eM 3aKJII0YaeTcsi KOMIIOHOBKA U KOHCTpyHpOBaHUE 0J10k0B DA?

25. B uewm 3akimrouaeTcss KOMIIOHOBKA M KOHCTpyupoBaHue y3510B Ha UMC?

26. Kak ocymiecTsisieTcs BHyTpPEeHHss1 KOMIIOHOBKa PDA?

27. IlpuBectn ocHOBHBIEC MpaBmiIa ycTaHOBKM IMC Ha meyaTHbIC TIJ1aThI.

28. KaxoBbl OCHOBHBIC PEKOMEH/IAIIMH HA PACTIONIOKEHUE OPraHOB YIIPABICHHS U OKPACKY
61moxoB POA?

29. IlpuBecTu THIIOBBIC KOHCTPYKIMH (DYHKIIMOHAIBHBIX STYEEK 3 M 4 TIOKOJICHHIA.

30. KakoBsl o6mmue ¢popMbl 1 TpeOOBaHUS HA KOHCTPYUPOBAHUE TIEYATHBIX CXEM U y3JI0B?

31. KakoBBI OCHOBHBIC MaTepUaIbl U METOBI U3TOTOBJICHUS ITEYATHBIX I1JIAT?

32. Kak ocymiecTBisercs Bjaro3amira u odecrneuenue BuOpoctokoctu POA?

33. TlpuBecTr OCHOBHYIO KIacCH(DHUKAIUIO TPOSKTHOW JTOKYMEHTAIUH.

34. TlpuBecty OCHOBHYIO Kjaccu(UKaiuio pabouel JOKyMEHTAIIIH.

35. Uto oTHOCAT K OCHOBHBEIM JIokymMeHTaM ECT/I, naTh ux KpaTKyro pacmmdpoBky?

36. KakoB mopsa0K MpOeKTUPOBAHUS TEXHOJIOTMUECKUX MPOLIECCOB?

37. TIoSICHHUTB CYyTh OCHOBHBIX TEXHOJIOTHI M3TOTOBJICHUS TICUATHBIX TUIAT.

Bonpocs k 3xk3ameny no kypey IKuTUCY

. [loHATHS TPOEKTHPOBAHUE U KOHCTPYUPOBAHUE CPEJICTB aBTOMATUKH.

. YPOBHHU U 3Talbl IPOCKTUPOBAHMUS.

. 3aaun PYHKIMOHAIBHOTO, AITOPUTMHUYECKOT0 U KOHCTPYKTOPCKOTO MPOEKTUPOBAHMUS.
. MeTtoapl norcka 1 BeIOOpa TEXHUYECKUX pEIIeHUH (aHaIu3 U CUHTE3).

. YHu¢ukauus cpeicTB aBTOMATUKH.

. MeTrozpl cUHTE3a DJIEKTPOHHBIX CXEM, AaHAJIU3 U CUHTE3 CTPYKTYPHI DJIEKTPOHHOTO yCT-
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po¥cTBa.

7. CuHTE3 CTPYKTYpPHI 3JEKTPOHHOT'O YCTPOHUCTBA Ha OCHOBE aHanu3a T3.

8. BeiOop as1eMeHTHOM 0a3bl Ha ATarne CUCTEMOTEXHUYECKOIO TPOEKTUPOBAHHUS.

9. Pa3paboTka NpUHIUIHAAIBHON CXEMBI.

10. O6uras knaccudukaius MUPPOBLIX YCTPOHCTB aBTOMATUKU. JIMCKpETH3allls CUTHAJIOB,
BUBI IU(PPOBHIX aBTOMATOB.

11. Yauduxanus uudpossix ycrpoicts. Ludposas Berb ['CII. Buabl tornueckux curaa-
JIOB.

12. OcHOBHOE HaIpaBJI€HUE TOCTPOEHUS CUCTEM JIOTUUECKUX AIEMEHTOB, UX KpaTKasl Xa-
paKTepUCTHKA.

13. NuaTerpanbhHas noruka. TexHnonorus uarotosienus u tunsl MMC.

14. IIpoexTupoBanue HUPPOBBIX OIOKOB 00pabOTKH curHasioB. [loHsTHE aOCTPaKTHOTO U
CTPYKTYPHOTO CHHTE3a, HHTYUTHBHOE MPOCKTUPOBAHHE.

15. [IpoexkTupoBaHue ¢ MPUMEHEHUEM METOI0B MaTEeMaTHUECKOM JIOTMKH, OCHOBHBIE OITpe-
JIeJIeHUs alnreOpbl JIOTUKH.

16. Munnmuzanus GopMyI IBOUYHBIX QYHKIMHA. MeToJ1 MOMCKa TYIHMKOBBIX ()OPM C TOMO-
nibto kapT KapHo (00bACHUTE Ha IpuMeEpe).

17. Jlornueckoe MpOEKTUPOBAHNE KOMOMHALMOHHBIX YCTPOMCTB (OOBACHUT Ha MpUMeEpe
CXEeMBI KOHTPOJISI COCTOSTHHIA).

18. ludparops! u gemmdpaTopsl. KOHCTpyKIMS B 0COOEHHOCTH MTPOSKTUPOBAHUS.



19.
HUA.

20.
Mepe).

21.

22.

23.
TOMATOB.

24.
25.
26.
27.
28.

[IpeoOpazoBarenu KOJOB U MYJIbTUILIIEKCOPBL. KOHCTPYKIMS U OPSAOK MIPOEKTUPOBa-
Jlormueckoe MpOEKTUPOBAHUE MOCIIEA0BATEIHLHOCTHBIX YCTPONUCTB (OOBSICHUTD HA TPH-

Peructpel. Haznauenue u knaccudukanus. [lpoektupoBanue perucTpoB MmaMsTH.
[TpoexTrpoBaHME PETUCTPOB CABUIA.
[TonsiTre undpoBoro Koaa, JUCKPETU3ALMS 110 YPOBHIO U BpEMEHH, BUIbI IU(PPOBBIX aB-

Buael 1 xapakTepUCTUKU OCHOBHBIX JIOTUYECKUX JIEMEHTOB.

Amnanorosas BeTBb ['CI1. Buasl n3MepuTEIBbHBIX TPe00pa3oBaTeseii CUTHAIIOB.
OcHoBHasl XapaKTepUCTHKA U MOTPEUTHOCTH U3MEPUTEIBHBIX MpeoOpa3oBaTelieH.
CxeMbl IOCTPOEHUSI U OCHOBHBIE TpeOoBaHus, npeabspisembie kK UIT.

[Topsimok MpOEeKTUPOBAHUS PE3UCTUBHBIX MTPeoOpa3oBarTeneil nepeMeieHus, BbI0op Ha-

TAKCHHA ITPOBOAA.

29.
30.
31.
32.
33.
34,
35
CTpYKLHUS.
36.
TEICH.
37.
38.
39.
40.
41.
42.
43,
44.
45,
46.
47.
48.

Henuneiinble pe3sucTuBHbIe IpeoOpa3oBaTeNId X KOHCTPYKIUS.

OcCHOBHBIE TIOTPEIIHOCTH PE3UCTUBHBIX TPpeoOpa3oBaTelei.

KoHcTpyKLMs 1 OCHOBHBIE THIIBI 3JIEKTPOMArHUTHBIX IpeoOpa3oBaTelielt.
KoHcTpyKius MHAYKTUBHBIX ITpeoOpa3oBaTeseil U X BbIXOJHAS XapaKTepUCTUKA.
[Topsimok pacyera MHIYKTUBHBIX MpeoOpa3oBaTeneil.

VYiydieHne XapakTepruCcTUK HHAYKTHBHBIX ITpeoOpa3oBaTelie.

. Tpanchopmaropusie mpeoOpa3zoBaTesv, UX CXeMa 3aMEeLIECHUS, XapaKTepUCTUKA U KOH-

HpeI/IMYH_IeCTBa, XapaKTCpUCTHKA U obnactu MPUMCHCHUA NHAYKTHBHBIX npeo6pa30Ba—

Emkoctabie W11, nx ocHOBHBIE TapaMeTpbl U XapaKTEPUCTUKH.
KoncTpykuus u xapakrepuctuku eMKocTHbIX UII ¢ u3mensomumucs d, S, €.
TeHn3omeTpuueckre npeodpazoBaTenu, UX KOHCTPYKIMS U XapaKTEPUCTUKH.
Maruurtoynpyrue npeoOpa3oBaTenu, X XapaKTepUCTHKa.
[Tre30mpeobpazoBaTesny, UX KOHCTPYKLUS U XapaKTePUCTHKA.

[TpuHIMIIBI TOCTpOEHUS TepMOTIpeoOpa3oBaTenei.

Opranuzanus nporecca A-L| npeoGpa3oBaHus CUTHAJIOB.

Opranusanus npoiiecca LI-A npeoOpa3oBaHusi CUTHAIOB.

OcHoBHBbIE MeTo1bI A-1] npeoOpa3zoBaHus.

CpaBHuTeNbHAS XapakTepucTuka MeTo1oB ALl nmpeoOpazoBanusi.

Mertons! LI-A npeobpazoBaHus.

ObecnieueHne UHPOPMAIIMOHHOM, SHEPreTUUYECKON 1 KOHCTPYKTUBHOM COBMECTUMOCTHU

CPEJIICTB yIpPaBJICHHUS.

49.
50.

JIuneliHbIE CpeacTBa CONPSHKEHMS.
ConpspkeHne ycTpoiCTB aBTOMATUKH CO CTaHIApPTHOM anmapaTypoi nepejayu JaHHbIX

10 YPOBHIO CUTHAJIA.

51.
CBSI3b.
52.
JIEUCTBHH.
53.
54.
55.
56.
57.
58
59.

CopepxaHue NOHATHI IPOEKTUPOBAHUS, KOHCTPYMPOBAHUS U TEXHOJIOTUH, UX B3aUMO-
@DakTOpBbl, ONPEAEIAIOIINE KOHCTPYKIIUIO YCTPOUCTB. XapaKTEPUCTUKN BHEIIHUX BO3-

MeTo1b1 KOHCTPYUPOBAHHUS CUCTEM aBTOMATHKU U POA.

ITpuHmIe KOHCTpyHupoBaHus POA.

Oranel KOHCTpyupoBaHus POA.

ConogYMHEHHOCTh COCTaBHBIX YaCTEH KOHCTPYKIIMH.

Craauu pa3paboTku uznenus POA 1 KOHCTPYKTOPCKOH TOKYMEHTAlHH.

. MCTOI[BI BBITTIOJTHEHHUA KOMITIOHOBOYHBIX pa60T.

OcCHOBHBIE KPUTEPUU Ka4eCTBA KOMIIOHOBKH.



60.
61.
. KomrnionoBka u koHCTpyHpoBaHue y3ia0B Ha UMC.
63.
64.
65.
66.
67.

62

68

KomnonoBouHbIE cxembl annapaTypbl ycTpoicTB u CY.
KommoHoBKa 1 KOHCTpyHpoBaHue O6J0KOB DA.

Buyrpennss komnoHoBka POA.

[IpaBuna ycranoBku UMC Ha rieyaTHbI€ IUIATHI.

Pacrnionioxxenne opraHoB yrpaBlIeHHUS U OKpacka 6J10koB PDA.

TumnoBble KOHCTPYKIMH (PYHKITHOHAIBHBIX SYCCK 3 U 4 TTOKOJICHUM.

O6urme hopMel 1 TpeOOBaHMSI HA KOHCTPYHPOBAHUE TTEYATHBIX CXEM U y3JIOB.

. MaTepuansl 1 METOABI U3TOTOBJICHHMS II€YaTHBIX IJIaT.
69.
70.
71.
72.

Brnarosamura n o6ecrieuenne Bubpocroikoctu POA.

Kiaccudukaryst IpoeKTHOW TOKYMEHTAIINH.

Knaccudukanus pabodeil JOKyMEHTAITHH.

Enunast cucteMa TeXHOIOTHYECKO! ToKyMeHTalui. OCHOBHBIC IOKYMEHTBI M HX KpaT-

Kas pacmudpoBKa.

73.
74.

HOpHI{OK IMPOCKTUPOBAHUA TCXHOJIOTHYCCKUX ITPOLICCCOB.
TexHoIorus N3roTOBICHUS IICYaTHBIX IIaT.

3agauu Kk 3x3ameny no kypey HKuTUCY

1. 3anucars CIH® u CKH® ¢ynxuuu (Ctpenka [Tupca). [lonyunts MJIH® metonom Ksaiina u ¢
nomoIukko kapt Kapso.

2. 3amucarp CJJH® u CKH® ¢ynkuuu Jlorndyeckas paBHozHauHOCTh. [lomyuants M/IH® Meronom
Kgaiina u ¢ momonisto kapt KapHo.

3. 3amucats CIH® u CKH® ¢ynkuunm Jlornyeckas HEepaBHO3HAYHOCTb.

X1 0 0 1 1
X2 0 1 0 1
Y 1 0 0 1

X1 0 0 1 1
X2 0 1 0 1
Y 0 1 1 0
4. 3anucats CAH® u CKH® ¢ynkuuu taBronorus X1.
X1 0 0 1 1
X2 0 1 0 1
Y 0 0 1 1
5. 3anucars CJH® u CKH® ¢ynkiun taBromorus X2.
X1 0 0 1 1
X2 0 1 0 1
Y 0 1 0 1

6. 3amumcarp CJJH® n CKH® ¢ynxmun nmrmumkanus ot X2 k X1.

X1

0

0

1

X2

0

1

0




10.

11.
12.
13.
14.

15.
16.

17.

18.

19.

Ly [ 1] o 1] 1|
3anucate C/IH® n CKH® ¢yakuun taBromorus ot X1 k X2.

X1 0 0 1 1
X2 0 1 0 1
Y 1 1 0 1

Cunre3upoBaTh 4-ex BXOJOBBII MpeoOpa3oBaTeab HOPMAIBLHOTO JBOMYHOIO KOJAa B LUKIHYe-
CKHI KOJI. MUHMMU3ALMIO IPOBOAUTH C MOMOIIBI0 KapT KapHo /uist Kaxa0oro u3 4-ex BbIXOJIOB,
B Oasuce mornueckux daemeHToB” tpux [leddepa”.

Y1l 0110 | 0110 | 0110 | 0110
Y2 0011 | 1100 | 0011 | 1100
Y3 0000 | 1111 | 1111 | 0000
Y4 0000 | 0000 | 1111 | 1111

CunTte3upoBarh HU(pPOBOI aBTOMAT, 00ECHIEUNBAIOIINNA HHANKALIUIO COCTOSIHUN TpeX AATUYUKOB,
korzna 0 3HaueHMs IPUHUMAIOT, 10 MEHBIIEH Mepe, J1Ba U3 TPEX CUTHAJIOB. ABTOMAT peau3o-
BaTh B 0a3uce Jormaeckux 3meMeHToB “Crpenka [Iupca”.

CunTe3upoBarb u(ppoBoil aBTOMAT, 00ECIICYNBAIONINI MHIUKAIIMIO COCTOSTHUN 4-eX TaT4MKOB,
kKorja | 3HaueHus NPUHUMAIOT, 10 MEHbIIEH Mepe, 3 u3 4-X CUTHaJIOB. ABTOMAT peajin30BaTh B
6aszuce mornyeckux dnemenToB “Ultpux Hleddepa”.

CuntesupoBars Ha snemenTax “HU-HE” npeobpazoBaTens HOpMaIbHOIO JABOMYHOIO KOZAA B Jie-
CATUYHBIM.

CunresupoBath Ha snementax WJIM-HE mpeoOpa3oBarens HOpMaabHOTO ABOMYHOTO KOAa B
BOCBMEPUYHBIN.

CuHTe3upoBaTh KOJIBLEBOM CUETUNK Ha 3-€X TpUITEpax, B KOTOpoM HUpKyIHpYyeT 0J1HA KOAOBas
eAMHUILIA.

CuHTEe3UpOBaTh CUHXPOHHBIHN (HEABOMYHBIN) cueTuuk ¢ Kcu=5.

CuHTe3upoBaTh CUHXPOHHBIN (HEIBOMYHBIN) cueTunk ¢ Keu=7.

Paccunrarh 3apsapl Ha IpaHAX IMbE303JEMEHTA, BBHIIIOJHEHHOTO B BUJE Mapaljiesienumeaa ¢ oT-
HoleHueM ctopoH y=z=0,5x npu nedopmanuu pactspkenus, eciau cuna Fx=Fy=Fz=Ikr, neicT-
BYET BOJb OCH Y (TUTaHAT Oapus).

Paccunrarh 3apsiibl Ha rpaHsX MbE303JE€MEHTA, BBIMOJIHEHHOTO B BUJIE Mapaulesienuneaa ¢ oT-
HOLIeHHeM cTopoH y=z=0,5x npu nedopmanuu pactskenus, eciu cuna Fx=Fy=Fz=1xr, neiict-
BYET BJI0JIb OCH Z (KBapl).

Paccunrare 3apsapl Ha IPaHAX MbE303JEMEHTA, BBIIIOJHEHHOTO B BUJE Mapaljiesienuneaa ¢ oT-
HolleHueM ctopoH y=z=0,5x npu nedopmanuu pactsukenus, eciau cuna Fx=Fy=Fz=1kr, neiicT-
BYET BJOJb TPEX OCeH (TypMauH).

Onpenenuts pa3mMepbl KpUcTallja KBapla, eciii Ha ero (ppoHTaNbHOM IrpaHl HE00X0IMMO MOJTY-
quTh 3apan Q=1 *10M npu aegopManuu CxKaTHs U aeicTByromeil cuie Baoib ocu Y F=I kr.
[Tnomanp rpanu, Ha KOTOPYIO AeUCTBYET cuia Sy=1cm 2. BBICOTA Kkpucramia Z=1 cm.

7. YueOHo-MeTOoAMYecKOe U MH(OPMALIMOHHOE o0ecnedeHue JUCIUTINHBI
7.1 Ocnosnaa numepamypa:

1. IIpoexkTpoBaHNE aBTOMaTU3UPOBAHHBIX CHCTEM o0paboTku uH(popMauu

u ynpasienus (ACONY) [DnextponHslil pecypc] : yueOnuk / S.A. Xerarypos. - M. : BUHOM,
2015. - (YueOuuk TUTST BBICITICH ITKOJIBI). -
http://www.studentlibrary.ru/book/ISBN9785996329007.html



2. [Hudposas o6padboTka curaanos [DnekTponHbli pecypc]| / B.W. N'ag3ukoBckwuii - M. :
COJIOH-ITPECC, 2015. - http://www.studentlibrary.ru/book/ISBN9785913591173.html

3. KoncTpyupoBanue y3JI0B U YCTPOMCTB JIEKTPOHHBIX CPEACTB [ DJIEKTPOHHBIN
pecypc] : yuebHoe mocobue / JI. FO. Mypomues, U. B. Twopun, O. A. benoycos. - Pocros u/]] :
deHukce, 2013. - (Bricuiee oOpa3zoBaHue) -
http://www.studentlibrary.ru/book/ISBN9785222209943.html

4. TexHonorust Npou3BOJICTBA JIEKTPOHHBIX CPEACTB: OPraHU3alMOHHO-METOIUYECKOE
obOecrieueHne KypCOBOTO MPOSKTUPOBAHMS IO TUCHUILUIMHE [DIEeKTpoHHBIN pecype]| / Tommmun
B.1A., Tomumuna H.II.,, Anexkceeea H.A. - Kpacnospck : COY, 2012. -
http://www.studentlibrary.ru/book/ISBN9785763825121.html

5. TexHom0oTUsI MPOEKTUPOBAHUS ABTOMATU3UPOBAHHBIX CUCTEM 00paboTku
nHpopMmanuu u ynpasieHus [DNeKTpoHHBIH pecypc| : YueOHoe mocobue ais By30B / PynuHCkui
n.. - M. : Tlopstuas JIMHUS - TenekomM, 2011. -
http://www.studentlibrary.ru/book/ISBN9785991201483.html

7.2 Jlononnumenvnas numepamypa

1. [TpoexTupoBaHre aBTOMaTU3UPOBAHHBIX CUCTEM  IPOU3BOJACTBA  [DJIEKTPOHHBIN
pecypc] :  VYueb6. mocobme / BJL  Komwox. - M. : Abpuc, 2012. -
http://www.studentlibrary.ru/book/ISBN9785437200407.html

2. Pa3zpaboTka KOHCTPYKTOPCKOM IOKYMEHTAlMHM NPH KYpCOBOM MPOEKTHpOBaHUU. B

2.4. Y.2 [DnekrponHblii pecypc] : Yuebd. mocodbue / U.C. [lorammes, A.A. byues, A.l1. Epemees,
FO.A. Kokopes u ap.; nox pen. U.C. Ilotanuesa. - M. : U3znatensctBo MI'TY um. H. O. baymana,
2012." - http://www.studentlibrary.ru/book/bauman_0463.html

3. dopmanbHOE MPEJCTABICHUE AIEKTPUUECKUX MPUHIMITUATIBHBIX CXEM I PelIeHUs
3a/1a4 aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS AJIEKTPOHHOM anmnaparypbl [ D1eKTpOHHBIN pecypc] :
VYu4eb. mocobue / 3.H. Kampimnas, B.B. Mapkenos, B.A. Conosbes. - M. : U3narensctBo MI'TY
um. H. O. baymana, 2011. - http://www.studentlibrary.ru/book/bauman_0534.htmi

4. [TpoexkTupoBaHre aBTOMAaTH3UPOBAHHBIX CUCTEM  00paboTku  uHpopManmuu U
ynpasnenus (ACONY) [DnexkrponHslil pecypc] : yueOnuk / S.A. Xerarypos. - M. : BMUHOM, 2015.
- (YueOuuk 1151 BeICIICH 1IKOITBI). - http://www.studentlibrary.ru/book/ISBN9785996329007.html

S. MeTtonuyeckue ykazaHus U 33JaHUs K KypCOBOMY NPOEKTUPOBAHUIO JJIsi MATUCTPOB
HarpasieHus 220400 - ympaBieHHEe B TEXHUYECKUX cUCcTeMax 1o Kypcy «lIpoekTupoBanue cuctem
aBTOMaTHuecKoro ynpasieHus» / coct.: B. Il. I'anac; Bnagum. roc. yu 1. — Bnagumup: 2014, — 47
c. (oubnmorexa Bal'y).

Ilepuoouueckue uzoanus

1. "IIpoexTHpoBaHUE, KOHCTPYHUPOBAHUE, TEXHOJIOTHUS U 000PYAOBAaHUE ISl PaJUOTEXHUYECKO-
ro npou3BoJIcTBa" ExxemMecsauHbli )xypHai. M.

2. "Naruuku w cucteMbl" u3ganue — [IpodeccHOHANBHBIN HAyYHO-TEXHUYCCKHH IKypHAUL.
Teopus ¥ NIPUHLUIIBI IOCTPOEHUS JATYUKOB, IPUOOPOB U cucteM. KoHcTpyHpoBaHue U MPOU3BOI-
ctBO. UcnpiTanus u ceprudukanus. OtpacieBble cTaHAapThL. JHEeprocoepexenue. M.

3. "MH}opManmoHHO- H3MEpUTENbHbIE W YIpaBisolle cuctembl" u3ganue — HayuHo-
TEXHUUYECKOE U MPHUKJIAJHOE U3AaHKEe JUIsl clienuanucToB. PazpaboTka U METOAbI MPOEKTUPOBAHMUS,
MOJICIIUPOBAHMS U OLEHKH 3(P(PEKTUBHOCTH (YHKIIMOHUPOBAHUS UH(OPMAITMOHHO-U3MEPUTEIBHBIX
Y YNIPaBIIONIMX cUCTEM. M.

4. "IIpu6ops! u Cuctemsl. Yupasnenue. Kourpons. uarnoctuka" xypHan — Crnenua-
JU3UPOBAHHOE M3JJaHHE, OCBEIIAET COCTOSHUE U TEHJECHLUHU Pa3BUTHUS MPUOOPO- U CHCTEMOCTpOe-
Hus, M.



5. "I[Ipombitienasie ACY u koHTpoJuiephl" KypHal — CrHeuraln3upoBaHHOE W3-
HHe, MyOIUKYIOIIee caMylo ONEPaTUBHYIO0 HH(OPMAIIHIO O pe3yabTaTax pa3pabOTKH U BHEAPCHHS B
npombinuieHHOCTH [ITK, SCADA-cucrem u KoHTposuiepoB. M.

6. "CTA- CoBpeMeHHBbIC TeXHOJOTHH aBromarm3anuu" u3ganne — [Ipodeccronais-
HBI HAayYHO-TEXHUYECKUN KypHaJ, NMpeAHAa3HAUYECHHBIN JUIsi KBAIU()UIUPOBAHHBIX CHEIUAINCTOB,
paboTaromux B cepe MPOMBIIIIICHHONW aBTOMaTU3auu. M.

7. "TexHOJIOTHH B 3JIEKTPOHHOW MPOMBIIIUICHHOCTH (MPUJIOKEHHE K KypHaimy Komrio-
HEHTBHI M TeXHOJIOTuu )" mzganue — MHPOpMHUPYET 0 HOBOM TEXHOJOTHUECKOM O0OpYIOBaHHH, O
pacxXoJHbIX MaTepuaiax, MPUMEHsEMbIX B MPOU3BOICTBE, 00 OCHOBHBIX TEHJCHLHUAX U MEPCIEKTH-
Bax Pa3BUTHUSI PbIHKA MEYaTHBIX Iu1aT, M.

Humepnem pecypcwl u npozpammnoe obecneyenue

1. Enunas  cucrema  mporpaMMHOM — JTOKyMeHTaumu  —  Pexum  nocryma:
http://linux.nist.ru/hr/doc/gost/gost19.htm - cBoGoAHBIiA.

2. brnor Software Design Pexum mocryna: http://askofen.blogspot.com/ - cBOOOTHBII.

3. Wntepuer-Yuusepcurer HMudopmarnmonnsix Pexum  goctyma:  TeXHOTOTHIA.
http://www.intuit.ru - cBo00IHBIH.

4. Techniques and Strategies for Data-driven design Pexum  moctyma:
http://ai.eecs.umich.edu/soar/Classe.../Schumaker.pdf - ceoOoHbII.

6. Pexum noctyna: http/www.apple.ru/; - cBOOOIHBIA.

7. Pexxum moctyma: http/www.ibm.ru/; - cBOOOTHBIH.

8. Pexwum nocryna: http/www.intel.ru/ - cBO6OJHBIN.

Onepanuonnsie cucrembl u obonouku: MS DOS ¢dupmer Microsoft (pexxum smynanun),
Windows 2007, Windows XP, MS Office 2010/XP, Electronics Workbench ¢upmsr Interactive Im-
age Technologies (BuptyanbHas snektponHas snaboparopus Ha IBM), Multisim ¢upmsr National
Instruments (obosouka cxemHoro mojeiaupoBanus u aHamuza), P-CAD, Protel, Altium Designer
Summer (makeTbl aBTOMATH3UPOBAHHOTO KOHCTPYKTOPCKOTO M TEXHOJIOTMYECKOTO MPOSKTUPOBA-
HUs).

8 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIIUIIJINHbI

[IpakTHyeckue 3aHATHA TPOBOAATCA B MYJIbTUMEINHHBIX aynuTopusx kadenpsr YUTOC 119-3
wii 433-3, ¢ UCHoJIb30BaHUEM HACTOJIBHOIO WJIM MEPEHOCHOTO MEPCOHAIBHOIO KOMIIbIOTEPA U B
KOMIbIOTEepHBIX Kiaccax 109-3, 111-3, 117-3, ocHalleHHBIX COBPEMEHHBIMHU NE€PCOHATBHBIMU KOM-
NBIOTEPAMH C YCTAHOBJICHHOM onepannonHoi cuctemoit Windows 7(8).

OCHOBHBIMU IPOTPaMMHBIMU MPOAYKTaMH, UCIOIb3yEMBIMU B MPAKTUYECKUX 3aHATHUAX U NPH
KypCOBOM MpPOEKTUpOBaHWH, sBisitoTcss - Electronics Workbench d¢upmer Interactive Image
Technologies, Multisim ¢upmbr National Instruments, Protel DXP u Altium Designer ¢upmbr
Altium, DipTrace, P-CAD.
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