MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30OBAHUS POCCHUICKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 23

YTBEPXIAIO
PykoBonuTens HanpaBiieHUS

pod.,n.17.H.,mpod.

(IOJDKHOCTB, Y. CTEICHb, 3BaHUE)

B.II. Jlapun

(vHMIMAIB], (aMIITIS)

A

(moxnuck)

«20» urons 2022 r

PABOYAS ITPOTPAMMA JIMCLTATTJIMHBI

((ABTOMaTI/BaI_II/ISI KOHCTPYHUPOBAHUA»
(HanmeHOBaHMe JUCIUILINHEI)

Ko nanmpasieHust moaroToBKu/
CIIELIMATIbHOCTHU

11.03.03

HaumenoBanue HaITpaBJICHU

KOHCTPYI/IpOBaHI/Ie 1 TCXHOJIOTHS 3JICKTPOHHBIX CPCIACTB
HO)IFOTOBKI/I/ CIICOUaJIbHOCTH

HaumenoBanue [IpoekTupoBaHuE U TEXHOIOTHUS AIEKTPOHHO-
HaIpaBJICHHOCTH BBIYUCIIUTEIIBHBIX CPEJICTB
®opma 00yueHus OuHas

Cankr-IlerepOypr— 2022




Jluct cornacoBanus pabodeil MporpaMMbl JUCHUTUTHHBI

[Iporpammy cocraBui (a)

JIOLIEHT K.T.H., IOLIEHT ér/"f 4o A _./ _ B.I1.1BanoB

(IOMKHOCTB, y4. CTETIICHb, 3BaHKE) (moanuce, nara) (MHUIMANBI, (haMUITHA)

[Iporpamma ono6pena Ha 3acenanuu kadeapnr Ne 23

«20» nrons 2022 r, mpotokon Ne 6

3aBenytromuii kadeapoit Ne 23

&
e iy
M

J.T.H.,Ipo Q. ‘ A.P. bectyrun

(y4. creneHb, 3BaHuE) (moanwuck, nara) (MHUIMATEL, (haMUITHs)

OteercrBennsii 3a OI1 BO 11.03.03(01)

npod.,1.T.H.,mpod. d%?'/ B.I1. JTapun

(IOMKHOCTB, y4. CTETICHb, 3BaHKE) (moanwuck, gara) (MHUIMATEL, (haMuITHs)

3amecTuTenb JUpeKTopa HHCTUTYTa Ne2 1o MeToAnuecKoi pabore

JIO1IL.,K.T.H.,JIOII. ﬁ/ Ll O.J1. Basipimesa

(TOMKHOCTB, y4. CTETICHb, 3BaHKE) (moxmucek, nara) (MHUTMATEL, (haMUITHs)



Annoranus

JucuumnuHa «ABTOMAaTU3allMsg KOHCTPYUPOBAaHUS» BXOJIUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
cnenuaibHoctd  11.03.03  «KoHcTpyupoBaHHE€ U TEXHOJOTHUSI SJICKTPOHHBIX CPEACTB  »
HanpasiieHHOCTH «lIpoekTupoBaHMe M TEXHOJIOTHS 3JIEKTPOHHO-BBIYMCIUTENBHBIX CPEICTBY.
Hucnurmuna peanusyercs kadeapoit «Ne23y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIINIA:

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH 1M W BBIOUpATh
ONTUMAJIbHBIE CIIOCOOBI MX PEUICHHUs, UCXOMs U3 JEHCTBYIOIIMX MPABOBBIX HOPM, MMEIOIIUXCS
PECYPCOB U OTPaHUUYCHUI»

I1IK-1 «CnocobeH cTpouTs mpocteiime (u3ndeckne 1 MaTeMaTHIeCKUEe MOJEIU CXEM,
KOHCTPYKUMH H  TEXHOJOTMYECKMX IPOILIECCOB  AJIEKTPOHHBIX  CPEICTB  Pa3IMYHOTO
(YHKIMOHATIBHOTO HA3HAUEHUS, a TAK)KE MCIOJBb30BaTh CTaHIAPTHBIE MPOTPAMMHBIE CpPEICTBA
UX KOMITBIOTEPHOTO MOJEITUPOBAHUS»

[IK-2 «CrocobeH apryMeHTHpPOBAaHO BBIOMpAaTh W PEATM30BBIBATH HA TPAKTHKE
3¢ (PEeKTUBHYI0O METOAMKY IKCHEPUMEHTAIbHOTO HMCCIEIOBAHUS MapaMeTPOB U XapaKTEPUCTHK
KOHCTPYKUUMH W  TEXHOJOTMYECKMX IPOIECCOB  BJIEKTPOHHBIX  CPEICTB  Pa3IM4YHOIO
(GyHKIIMOHATIBLHOTO HAa3HAYCHUS

[TK-4 «CriocobeH ocyIecTBIsATh KOHTPOJIb COOTBETCTBHS pa3pabaThiBa€MbIX ITPOCKTOB U
TEXHUYECKON JOKYMEHTAIlMu CTaHAapTaM, TEXHUYECKUM YCIOBUSM M JAPYTUM HOPMATHUBHBIM
JIOKYMEHTaM»

[IK-5 «CrnocobeH BBIMOMHATH PabOTHI MO TEXHOJIOTMYECKOM MOATOTOBKE MPOU3BOICTBA
AIIEKTPOHHBIX CPENICTBY

[TIK-6 «Cnocoben pa3zpabaTbiBaTh TEXHOJIOTMUYECKHE MPOLIECChl COOPKH M MOHTa)Xa Mpu
IIPOU3BOJICTBE 3JIEKTPOHHBIX CPEJCTBY

I[IK-10 «['0TOB BBHIMOJHATH MPOEKTUPOBAHUE YCTPOMCTB MHUKPOIJICKTPOHUKU H
pa3pabaTbIBaTh TEXHOJOTUIO UX U3TOTOBJICHUS)

IIK-11 «CnocoGen pa3pabaTbhiBaTh U aHAIM3MPOBATH TEXHUYECKHE 3a/1aHUS Ha Y3IIbl U
cOOpOYHBIE €IMHULIBI U3/IETUN PaKeTHO-KOCMUYECKOW TEXHUKH, NU3rOTABIMBAEMbBIX C IOMOIIIbIO
TE€XHOJIOTUM aBTOMaTU3UPOBAHHOTO 3JIEKTPOMOHTAXKa»

Copep:xaHue AUCHUILIUHBI OXBAaThIBAET KPYI BOIPOCOB, CBA3aHHBIX C aBTOMaTH3alHen
NPOEKTHUPOBAHUS W3JENUN paguodIeKTpoHHON ammapatypel (PDA) u  TexHonorum, ux
MOJIEJIMPOBAHUS, a TAK)KE C MOATOTOBKOM KOHCTPYKTOPCKO-TEXHOJIOTMYECKOW TOKYMEHTAalUU.
[IpenoaBanve AMCLUUIUIMHBI MpegycMaTpUBaeT cieayoume (GopMbl opraHu3aluy y4eOHOTro
npolecca: JIEeKIUU, 1adopaTopHble pabOThl M CAMOCTOATEIbHYIO pab0OTy CTYJIEHTOB.

IIporpaMMoil IHUCHUIUIMHBI MPEIYCMOTPEHBI CIEAYIOUIME BHIbI KOHTPOJA: TEKYILIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OOwiast TpyAOEMKOCTh OCBOCHHS JAMUCLUIUIMHBI COCTaBISAET & 3aueTHBIX eAUHHUL, 288
YacoB.

SI3pIK 00yU€HUS 110 TUCIMITIIMHE «PYCCKUHN »



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

HensiMu  u3ydyeHUs JUCLUUIUIMHBI «ABTOMAaTH3alldsg KOHCTPYUPOBAHHUSA»  SBISAIOTCA
IPUHLMIBL [TOCTPOCHHUS M IPAKTUYECKOrO IIPUMEHEHUS CHCTEM aBTOMAaTHU3UPOBAHHOIO
OpOCKTHpPOBaHUs u3nenuii POA, monmydeHne HEoOXOAMMBIX HABBIKOB B OOJIACTH TOATOTOBKH
UCXOIHOW MH(pOpMAlMKU INPU NPUMEHEHUH COOTBETCTBYIOIIMX CHCTEM, a TaKKe IOJydeHUe
npodecCHOHATBHOMN MOATOTOBKY 110 aBTOMATHU3aLMHU POSKTUPOBAHMS U3aenuii POA,

1.2. JlucuunivHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEMOH  y4aCTHHUKaMH
00pa30BaTe/bHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BHICILIETO0 00pa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHS 110 AUCHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate M3ydyeHus NUCHUILIMHBI OOYYaIOUIMIiCS AODKEH 00JaiaTh CIleTyIOIUMHU
KOMIIETCHIIMSIMYM WM UX 4acTAMHU. KoMIEeTeHIMY U MHAUKATOPHI UX JTOCTH)KEHUS IPUBEICHBI B

Tabimuue 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMI ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna) | Kon u HaumenoBanue | Koj u HauMeHOBaHME MHIIMKATOpa JOCTHXKEHUS
KOMIIETEHIIUH KOMIETEHIIUH KOMIETEHIIMH

VYK-2 Cnocoben

ONPEAENATh KPyr VYK-2.3.3 3HaTh BO3MOXXHOCTH U OTPAHUUYCHUS

3aJa4 B paMKax IpUMEHEHUS HUPPOBBIX HHCTPYMEHTOB IS

[IOCTABJICHHOW LM U | PELICHUsI TIOCTABJIEHHBIX 33]a4

BBIOUpATH VYK-2.¥.3 ymeTh BbIABUTaTh aIbTEPHATUBHBIC
YHuBepcanbHbIE OITUMAJIbHBIC BapUaHTHI ICHCTBHH C IETBI0 BHIOOpA
KOMIIETCHIINU CHOCOOBI UX PELIeHUs, | ONTUMAJIbHBIX CIOCOOOB pELIeHUs 3a/1a4, B TOM

UCXOs U3 Yrcie ¢ TOMOIIBIO IIU(PPOBBIX CPEACTB

JENCTBYIOINX VYK-2.B.3 Bnazners HaBbIKaMH MCIOIb30BaHUS

IIPaBOBBIX HOPM, UM (POBBIX CPEACTB ISl pELICHUS

MMEIOLINXCS PECYPCOB | MIOCTaBJICHHOM 3a7ja4n

Y OTpAHUYEHUN

ITK-1 Criocoben

CTPOUTH NPOCTEUIINE

buznyeckue u

MaTeMaTHU4ecKue

MOJIEIN CXEM,

KOHCTPYKLUHU U

TEXHOJIOTHYECKUX I1K-1.3.1 3HaeT nporpaMMHoe o0ecrieyeHue ais

IIPOLIECCOB MIOCTPOEHMSI MATEMaTHYECKUX MoJieen
[TpodeccrnonanbHble | 3TEKTPOHHBIX CPEACTB | KOHCTPYKIUN 3JIEKTPOHHBIX CPEACTB
KOMIIETEHIIUU pa3IM4HOTO pa3nu4HOro GyHKIMOHAIBHOTO Ha3HAYEHUS

(YHKIMOHATIBHOTO [1IK-1.B.1 Bnaneer HaBbIKaMU KOMIIBIOTEPHOTO

Ha3HA4YCHUs, a TAKXKE | MOJCIUPOBAHUS

HCII0JIb30BaTh

CTaH/IapTHbIE

IIPOrpaMMHBIE

CpeICTBa UX

KOMIIBIOTEPHOTO

MOJIETTUPOBAHUS

[1K-2 Criocoben [1K-2.3.2 3HaeT onepalmoHHOE COITPOBOXKICHNE
[TpodeccuonanbHbie | apryMeHTUPOBAHO polLiecca co3/IaHus AJIEKTPOHHBIX CPENICTB U
KOMIIETEHIIUU BBIOMPATH U AEKTPOHHBIX CUCTEM

peanu30BbIBAaTh HA [IK-2.B.1 BnageeT HaBpIKaMU MPOEKTUPOBAHUS




MIPaKTHKE

OJICKTPOHHBIX CPEACTB U SJICKTPOHHBLIX CUCTEM U

3P PEKTUBHYIO KOHTPOJIb HAJl UX U3TOTOBJICHUEM
METOAUKY
AKCIIEPUMEHTAIBLHOTO
UCCIIEI0BaHMS
apaMeTpoB U
XapaKTePUCTHK
KOHCTPYKLUHU U
TEXHOJIOTUYECKUX
IIPOLIECCOB
3JIEKTPOHHBIX CPEJCTB
pa3IM4HOIO
(GYHKLINOHAIBHOTO
HA3HAYECHUS
[TIK-4 Cnocoben
OCYIIECTBIISATh
KOHTPOJIb [1K-4.3.1 3HaeT npuHLHUIIBI TOCTPOEHUS
COOTBETCTBUS TEXHUUYECKOTO 3aJjaHusl IPU pa3padoTKe
pa3pabaTbIBaeMbIX JIEKTPOHHBIX OJIOKOB
IIPOEKTOB U [1K-4.Y.1 ymeer ucnonb3oBaTb HOPMATUBHbIE U
[TpodeccronanbHble .
A TEXHUYECKOH CIPaBOYHbBIE JaHHBIE IPU péina6OTKe
JIOKYMEHTaluu IPOEKTHO-KOHCTPYKTOPCKOM TOKyMEHTAlu!
CTaHapTam, [1K-4.B.1 BnageeT HaBbIKaM#u 0()OPMIICHHS
TEXHUUYECKUM IPOEKTHO-KOHCTPYKTOPCKOM JOKYMEHTALUHU B
YCIIOBUSIM U IpYTUM COOTBETCTBUH CO CTaHIapTaMHU
HOPMaTUBHBIM
JIOKYMEHTaM
ITK-5 Cnocoben
BBINOJIHATH PabOTHI 110
[IpodeccuonabHbIe | TEXHOTOTHYECKOM [1K-5.B.1 BnageeT HaBbIKAMU HAaCTPOUKHU
KOMIIETEHIINH IIOJITOTOBKE BBICOKOTEXHOJIOTHYHOTO 000PY10BaHUS
IIPOU3BOJICTBA
AJIEKTPOHHBIX CPEACTB
[1K-6.3.1 3HaeT OCHOBHbIE TEXHOJIOTUYECKHE
ITK-6 Criocoben IpoIiecchl COOPKH U MOHTa)Ka, UCIIOJIb3yeMble
pa3pabaTbIBaTh IIPH MPOU3BOJICTBE AJIEKTPOHHBIX CPENICTB
N TEXHOJIOTUYECKHE I1K-6.VY.1 ymeeT BbINONHATE pa3paboTKy
podeccuoHabHbIC
KOMITETEHITHH IIPOLIECCHI COOPKHU U ONTHMAILHOTO MaplIpyTa H3TOTOBICHUS Y3108
MOHTaXa Mpu U cOOPOYHBIX €AMHUIL U3/I€THNA PAKETHO-
IIPOU3BOJICTBE KOCMUYECKOW TEXHUKH, U3TOTABINBAEMBIX C
AIIEKTPOHHBIX CPEACTB | MOMOIIBIO TEXHOJIOTUN aBTOMAaTU3UPOBAHHOIO
JJIEKTPOMOHTaXa
ITIK-10 I'oToB
BBITIOJHATh
IIPOCKTUPOBAHUE I1K-10.B.1 Bnageer HaBbIKaMH BBIOOpPA
[Ipodeccuonanbabie | YyCTPOUCTB ONTHUMAJIBHBIX MPOEKTHBIX PEIICHUI Ha BCEX
KOMIIETEHIIUH MHUKPO3JIEKTPOHUKH U | 3Tarax OT TEXHUYECKOIO 3aJaHus J10
pa3pabaTbIBaTh MIPOU3BOJICTBA MUKPOIJIEKTPOHHBIX U3ACTUI
TEXHOJIOTHIO X
W3TOTOBJICHUS
[Tpodeccuonansusie | [TIK-11 Criocoben I1IK-11.B.1 Bnageer ymeHusiMu pa3zpabaTbIBaTh
KOMIETEHIINU pa3palaThIBaTh U TE€XHOJOTHYECKYIO JOKYMEHTAIHIO,




aHAIN3UPOBATH HEOOXOUMYIO JIJISI BHITTOJTHECHUS
TEXHUYECKHE 3aJaHUsl | AJIEKTPOMOHTAXKHBIX ONEpalnii B

Ha y3JIbl 1 COOPOYHBIC | aBTOMATU3UPOBAHHOM PEXKHUME IPHU
SIMHUITE] U3ICITUH W3TOTOBJICHUH Y3JIOB U COOPOYHBIX €IUHUIL
PaKETHO-KOCMHYECKOM | M3EINI PAaKETHO-KOCMUYECKON TEXHUKH
TEXHHKH,

HU3rOTaBIIMBAEMBIX C

MMOMOIIBIO

TEXHOJIOTHH

aBTOMaTU3UPOBAHHOIO

DIIEKTPOMOHTAaXka

2. Mecro nucuumumHbl B cTpyktype Ol

JucuumimHa MokeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
IIPYU U3YYECHHUHU CIEAYIOIINX AUCLUIIINH:

— «KOMIIBIOTEPHBIE TEXHOJIOTUN,

— «MaTeMaTU4YECKOE MOJEIUPOBAHUEY,

— IPOEKTUPOBAHME U3ACIINNA PAAUOIIEKTPOHHON aNIapaTyphi».

3HaHMs, TOJyYEHHBbIE NPU M3YYEHUU MaTepuana JaHHOW AWCLUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCs IPU U3YUYEHUU APYTUX JUCLUILINH!

— «MOJEIMPOBAHMUE U3JEIUN PaINOIEKTPOHHOMN anmnaparypsl»,

— «TEXHOJIOTUs IPOU3BOJCTBA U3Aeauil POAY.

3. O0beM u TpyI0eMKOCTb TUCIUTLIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) MPeACTaBICHbI B
tabnuie 2.

Tabnuua 2 — O6beM U TPYLOEMKOCTh TUCIUIIIIMHbI

Bun yuebHoi paboTbl Bcero prﬂﬁ.fSM KOCTh IO Cehﬁ%TpaM
1 2 3 4

Oowan mpyooemKocmp oucyununwl, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil no020moeKu 43 29 14
AyoumopHhuie 3anHamus, BCero vac. 119 68 51
B TOM YHCJIC:

nexiuu (JI), (dac) 68 34 34

npakTudeckue/cemunapckue 3anatus (113),

(dac)

naboparopusie pabotsl (JIP), (dac) 51 34 17

KypcoBoii npoekT (padota) (KII, KP), (gac)

9K3aMeH, (Jac) 72 36 36
Camocmoamenvnas padboma, Bcero (4ac) 97 40 57
Buo npomesccymounoit ammecmayuu’. 3a4er, k3 OK3.
mudd. 3auer, sx3amen (3ager, dudd. 3auy, " OK3.
K3 F*) OK3.

*k
IIpumedaHue: kaHaMAATCKHI 9K3aMeH




4. ConepxaHue AUCIUTUINHBI
4.1. Pacnpepnenenue TpyI0€EMKOCTH JTUCHUTUIMHEI 110 pa3ieiaM | BUAAM 3aHATHN.
Pazpgenbl, TeMbl TUCHUILIUHBI U UX TPYJOEMKOCTh IPUBEJCHBI B Ta0IUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIHUIUIMHBI, KX TPYIOEMKOCTh

Jlexmmm | 113 (C3)| JIP KII CPC

Pazfenbl, TEMBI JUCIUILTHHE (1ac) (4ac) (4ac) (gac) (gac)

Cemectp 5

Paznen 1.

Tema 1.1. KOHCTpYKTOpCKOE POEKTUPOBAHUE
POC. Knaccudukanus POA. TpeboBanus k
KOHCTpYKUUsIM POA. MeTopl KOHCTPYUPOBaHUS.
Cranuu pazpabotku POA. BiusiHue BHenHeH
cpensl Ha mapaMeTpsl POA. DnemenTHas 6asa.
Marepuainsl 4J1 3JIEMEHTOB KOHCTPYKIUH.
Tema 1.2. TexHonoruueckoe npoekTUpoBaHue POA
KomnonoBka anemeHToB. Buapl coennHenuii u
MeTO/bl MOHTaxa. [leyaTHsle miatsl. Buasl
MIPOU3BOJICTBEHHBIX MporieccoB. CTPyKTypa 1
KJIacCU(pUKAIUs TEXHOJIOTUYECKUX MPOLIECCOB.
Pa3paboTka TeXHOJIOTrHYECKOTO Ipolecca.
TexHOIOTMYHOCTh KOHCTPYKIIMU POA.

Tema 1.3. ABTomaru3zanus npoekTupoBaHusi POA
TpeOoBanus Kk pa3pabOTKE CUCTEM aBTOMATHU3AIUU
npoektupoBanus (CAIL) POA. Obmas cTpykrypa
CAII POA. Crpykrypa 6a3 manasix CAIL
Crtpykrypa 0a3 3nanuiit CAIl. BeraucnureabHbIH
monysb CAIL Cuctema 0ToOpakeHUs Pe3yiIbTaTOR.
CAII kak cucrema pa3pabotku mudpoBoro odopasa
mnenusa. Mapopmanmonnas 6ezonacaocts CAIL
Hanexuocts n3nennii POA.

12 10 14

Paznen 2.

Tewma 2.1. ITaker Altium Designer.
Cymectyromue CAIT POA. O6mas ctpyktypa
nakera CAIT Altium Designer. [Toaroroska 6a3
JMaHHBIX JuIg takera Altium Designer. Yuet
JIOTIOJTHUTENNbHBIX KOHCTPYKTUBHBIX U
TEXHOJIOTHUECKUX TPeOOBaHUI U OrpaHHYCHUH.
Tema 2.2. IlpoextrpoBanue POA ¢ ucnonbs3oBaHueM 12 12 14
nakera Altium Designer.

ANTopuTM HCIIONB30BaHus makera Altium Designer
npu npoektupoBanuu u3aenus POA. Ilpumenenue
nakera Altium Designer anst pa3paboTKku KOMILIEKTa
KOHCTPYKTOPCKO-TEXHOJIIOTHYECKON JIOKYMEHTAIHH.
[Taker Altium Designer kak cucTeMa rpapuueckoro,
JIOTHYECKOT0 U (PYHKLIMOHAIEHOT'O MOAEITHUPOBAHUS
nznenus POA.




Paznen 3.

Tema 3.1. IIpoekTrpoBaHKEe KOHKPETHOTO 00pasiia
uznenust POA

AHanu3 TeXHUYECKUX TPeOOBAHMIA K U3NIEITHIO U
TeXHUYeCKoro 3afganus. Hactpoiika nakera s
npoekTupoBanus POA. TlpoexkTrpoBaHue H3CIIHS.
YTouHEeHUsI, CBSA3aHHBIC C KOHCTPYKIIMCH U
TexHoJorueu uzaenus. [IpoektupoBanue kopmyca.
I'padnueckoe, morndyeckoe u PyHKIIMOHATHHOE
MoenrpoBanue. Pa3paboTka KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOM JJOKYMEHTAIIHY.

Tema 3.2. CAII u mponsBoacTso. [Ipodema
cosmectumoctu CAIl ¢ TexHOIOTHIeCKuM
obOopynoBanueMm. HampapneHust JaibHEUIIETO Pa3BUTH S
CAII POA. Onerka BO3MOXKHOCTH HCKYCCTBEHHOTO
naTemiekTa B COII POA.

10 12 12

HUroro B cemectpe: 34 34 40

Cemectp 6

Htoro B cemectpe: 34 17 o7

Hroro 68 0 51 0 97

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
OoOy4JarlolMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIWH, CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHATHII.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B TaOIuIE 4.

Ta6muia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u conepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI
Pazgen 1 OO6mue Bompockl nmpoekTupoBanus m3aenuii POA. Cucremsl
aBTOMAaTHU3aIK MPOEKTHUPOBaHUSI PDA.
Paznen 2 [Taker CAII Altium Designer. CTpykTypa. AIroputm
MCII0JIb30BaHUs IaKeTa IpU NIPOEKTUPOBaHUN POA.
Pa3nen 3 [IpoexTrpoBaHue U3AETHS C UCIIOIb30BaHUEM MakeTa Altium
Designer.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTUUYECKUX | TpPYyJOEMKOCTb, |IPAKTHYECKOH |pa3nena
n/m 3aHATUN 3aHATUH (uac) MIOATOTOBKH, | AUCIUI

(gac) JIHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero




4.4. JlaGopaTopHbIE 3aHATHS
Tembl 1aOOPaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTh MPUBEICHBI B TaOHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
No HauMeHOBaH e 1aBopaTopHBIX paGoT TpynoeMKocTb, | IpakKTUYECKOU | pa3jena
/1 (gac) MOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 5
1 [ToaroroBka 6a3 TaHHBIX MMPU 10 8 1
MIPOCKTUPOBAHUU u3aeaus POA
2 [TpoextupoBanue uzaenus POA Nel ¢ 12 12 2
HCIob30oBanueM makera Altium Designer.
3 [IpoexktupoBanue uznenust POA Ne2 ¢ 12 12 3
ucnonp3oBanueM makera Altium Designer
Utor 34
Cemectp 6
| 17
Bcero 51

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOW PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronxcs
Bunel camoctosiTenbHON paboThl U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

Bun camocrosTensHo# paboTh BSIZEO’ Cewmectp 5, uac Cemectp 6, yac
1 2 3 4
M3yueHne TeOpeTHIecKoro Marepuasia 57 20 37
nucturaHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brinonnenue pedepara (P)
[ToaroToBka K TEKyLieMy KOHTPOJIIO
ycneBaemoctu (TKVY) 20 10 10
Jomamrnee 3ananue (/J13)
Kontposbuble paboTsl 3a04HruKOB (KP3)
IToaroToBka K MpOMEKyTOYHOU 20 10 10
arrectanuu (I1A)
Bcero: 97 40 57

5. IlepeueHb yueOHO-METOINYECKOTO OOECTICUeHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YUAIONIUXCS TTO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSTENbHOW paboThl 00ydaromuXxcs yKa3aHbl B
. 7-11.




6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBEeH B TadIuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUM

Komuecto
SK3EMILIIPOB B
Ugll_nig cc bubnuorpaduyeckas ccpuika 6“2;1(;:1(6
SJICKTPOHHBIX
HK3EMILISIPOB)
http://repo.ssau.ru/bitstream/Uchebnye- 3enenckuii B.A. OcHOBBI
posobiya/Osnovy- KOHCTPYKTOPCKO-TEXHOJIO-
konstruktorskotehnologicheskogo- T'MYECKOr0 POCKTUPOBAHUS
proektirovaniya-radioelektronnyh-sredstv- | pagrosnekTpoHHBIX
Elektronnyi-resurs-ucheb-posobie- cpenct. — Camapa, CT'AY,
59129/1/3enenckuit%20B.A.%200cHoBb1.pdf | 2016. — 80 c.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumeHnoBanue

www.csoft.vn.ru: products | Altium Designer — Csoft Boponex

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIONB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHHs TTpecTaBicH B Tadsmite 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecrieyeH s

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOoIIecca MO JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabauie 11.

Tabnuna 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO MpoIiecca Mo TUCITUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKOH 0a3bl



http://www.csoft.vn.ru/

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | JleknmonHas ayuTopus

2 MynpTUMeaUIHAS JIEKUUOHHAS ayIUTOPHUS

10. Onenounble cpencTBa sl IPOBEACHHS IPOMEKYTOUYHON aTTeCTallN
10.1. CoctaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS TMPOMEKYTOYHOM aTTeCTAI[UH
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTallun

Buj npoMexxyTo4HO# aTTecTaniuu [lepedyeHpb OLIEHOUHBIX CPENICTB
OK3aMeH Crrcok BONpOCOB K 3K3aMEHY;
DK3aMeHalMOHHbIE OUJIETHI;
3amauu;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBecHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS
100-0annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepun onleHKH ypoBHSI CPOPMUPOBAHHOCTH KOMITETCHIIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayuipHad mIKama paKTep (bopvmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWS OCHOBHOW W JIOMIOJIHUTEILHOW JIUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMeso 000CHOBBIBAET U apTyYMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CIelMaTIn3uPOBAHHBIX TOHITUH.

«OTIIMYHO»
GaduTCHO»

— o0yyarouiicss TBEPIO YCBOMI MPOTPaMMHBIN MaTepuan, rpaMOTHO U
M0 CYIIECTBY W3JIaraeT ero, Onupasch Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESTENbHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIAJICET CHCTEMOM CTeNUaTIN3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
GaduTCHO»

— o0yyaronuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYUIECTBY M3JIaraeT €ro, OMupasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIECTBEHHbBIE OINOKU U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUS B TMPAKTHUYECKOM NPUMEHEHHWU 3HAHUH
HaIpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHMUS,

— 3aTpyaHsieTcs B GOpMYIHMPOBAHUU BBIBOJOB M 0000IICHUH;

— YaCTUYHO BJIaJIe€T CUCTEMOM CIELIMAIN3UPOBAHHBIX TOHITHH.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»




OI1reHKa KOMIIETEHITN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0ayuipHas mIKaia PaKTep (bop

— o0ydJaromuiics He YCBOWJI 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO

MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OWIMOKM W  HETOYHOCTU  MpH
«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

— UCIIBITBIBACT TPYJAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3aga4un) 1S 9K3aMeHa

Ne [lepeuens BompocoB (3aa4) AJsl IK3aMeHa Kon
/1 WHJUKATOpa
YK-2.V.3
1 O6mue TpeboBanust kK POA B pa3nuyHbie IEpUOAbI €€ )KU3HEHHOTO IHKIIA. TK-4 3.1
OcHoBHbI€ 3Talbl co3aanus POA. K-4.V 1
YK-2.V.3
2 Konctpykropckoe npoexktupoBanue POA. TpeOoBaHUS K KOHCTPYKIUSAM MK-4.3.1
PDA. Metonsl koHcTpyupoBanus. Ctagun pazpabotku POA. [K-4.Y 1
3 Brnusinue BHemHel cpenpl Ha mapaMeTpbl POA. DnemenTHas 6a3a. Ei:igf
Matepuasl AJis 2JIEMEHTOB KOHCTPYKIIHI. MK-4.Y 1
YK-2.V.3
4 TGXHOHOFHiIeCKOG npoektupoBanue POA. KomnonoBka ssnemeHTOB. Buibl MK-4.3.1
COEIMHEHMI U MeTO/Ibl MOHTaXa. [ledyaTHbIe MIaThl. MK-4.V 1
YK-2.V.3
Busl npon3BoICTBEHHBIX MpoleccoB. CTPyKTypa U Kiaccu(puKaus [1K-4.3.1
S5 | TEXHOJIOTHYECKHUX MPOIECCOB. Pa3paboTka TEXHOJIOTHYECKOTO MpoIiecca. IK-5.B.1
TexH0IOrnYHOCTh KOHCTPYKLMU POA. [IK-6.Y.1
I1K-1.B.1
ABromMatu3anus npoexktupoBanus POA. TpeboBanus k pa3pabotke cuctem | YK-2.3.3
6 aBroMarusanuu npoekruposanus (CAII) POA. Oramnsl pazpadotku CAII [IK-4.3.1
POA. IIK-4.Y.1
O6mras crpykrypa CAIT POA. Ctpykrypa 6a3 nanneix CAIL.  Ctpyktypa YK-2.3.3
7 | 6a3 3nanuii CAII. Beruncaurensusiit Monyns CAIL Cucrema orobpaxkenus | I[1K-1.3.1
pe3yJIbTaTOB. IK-1.B.1
YK-2.3.3
IK-1.3.1
CAII kxak cucrema pa3paboTKu HUPPOBOro o0pasza U3enus, Kak CUCTeMa [IK-1.B.1
8 | rpadmdeckoro, JOrMIeCKOro U (YHKITMOHATHLHOTO MOIeTUpOoBaHus. Poib IK-2.3.2
CAII B noBbIlLIEHUN HAJIEKHOCTH U3aenuii POA. [IK-2.B.1
[IK-10.B.1
I1K-11.B.1
Cymectyronue CAII POA. O6mas ctpykrypa nakera CAIT Altium YK-2.3.3
9 | Designer. Y4eT 1OMOJTHUTENBHBIX KOHCTPYKTUBHBIX U TEXHOJIOTUYECKUX YK-2.B.3
TpeOOBaHUM U OTPaAaHUYCHHII. I1K-4.3.1
AJnropuTMm Hcnoib3oBaHus nakera Altium Designer nmpu npoeKTHpOBaHUH YK-2.3.3
10 m3nenus POA. Ilpumenenue nakera Altium Designer ayis pazpaboTku VYK-2.B.3
KOMIUIEKTa KOHCTPYKTOPCKO-TEXHOJIOTMYECKON JoKyMeHTauuu U B cucteme | [1K-4.B.1
AJIEKTPOHHOTO JIOEYMEHTOO00pOTA. IIK-11.B.1




CucreMbl aBTOMaTH3aI[UH POSKTUPOBAHUS U TPOU3BOACTBO. [Ipobiaembl

YK-2.3.3

11 | COBMECTUMOCTH CHCTEMBbI ABTOMATH3ALMH POCKTUPOBAHUS C YK-2.B.3
TEXHOJIOTHYECKUM 000PYI0BAaHUEM. I1K-5.B.1
IK-6.V.1
12 HNudopmannonnas 6€301MacHOCTh CUCTEM aBTOMATH3aIMK poekTupoBanus | YK-2.3.3
POA YK-2.B.3
13 Hanpasnenus naneneimero pazsutus COII POA. Ouenka BO3MOXKHOCTH VYK-2.3.3
HCII0JIb30BAaHUs UCKyCcCTBEHHOro nHTesekra B COII POA.
Bompocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tadbmauie 16.
Ta6ymma 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera
Kon
Ne i/t [Tepeuens BompocoB (3ana4) ans 3adera / qudd. 3adera HHKATOPA

Y4eOHBIM IJIAHOM HE IPESYCMOTPEHO

[lepeuenr TeM [l KypCOBOTO MPOECKTHUPOBAHUSA/BBIIIONHEHUSI KYypCOBOM pabOTHI
MpeCTaBICHBI B TabuIe 17.
Tabnuna 17 — Ilepeyern TeM Juisi KypCOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUSI KYPCOBOM pabOTHI

Ne i/t N
KypCOBOH paboThI

[TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO IPOSKTUPOBAHUS/BHITTOIHEHHS

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

Bompocer s mpoBeneHUsT TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwmie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Ne /it IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB Kon
UHJIMKaTopa
1 O6mue TpedoBanus kK POA B pa3nuyHble Ieprobl €€ KU3ZHEHHOTO YK-2.V.3
mukia. OCHOBHBIE ATaIbI co3manusd POA. T1IK-4.3.1
[1K-4.V.1
2 Konctpykropckoe mpoexktupoBanue POA. TpeboBanus k koHCTpykuusam | YK-2.V.3
POA. Metonsl koHcTpyupoBanus. Ctagun pazpadbotku POA. [IK-4.3.1
IIK-4.Y.1
3 Bnusiaue BHemHel cpenpl Ha mapaMmeTpbl POA. DnemenTHas 6asa. YK-2.¥V.3
Marepuainsl Ui 2JIEMEHTOB KOHCTPYKLIHAH. [1K-4.3.1
[1K-4.V.1
4 Texnonornueckoe npoexktrupoBanue POA. KomnoHoBka 31eMeHTOB. YK-2.V.3
Bunwl coenuaenuii 1 MeTOAbI MOHTa)ka. IleyaTHbIe IJIATHL. T1IK-4.3.1
[1K-4.V.1
5 ABromaru3zaius npoektupoBanus POA. TpeboBanus k pazpaboTke YK-2.3.3
cucteM apromatuzanuu npoektupoBanus (CAIl) POA. Dransl [1K-4.3.1
pazpabotku CAIT POA. [1K-4.Y.1
6 CymectBytorme CAIT PDA. O6mias crpykrypa nakera CAIT Altium YK-2.3.3
Designer. Yuer 1omogHUTENFHBIX KOHCTPYKTUBHBIX U TexHoJornyeckux | YK-2.B.3
TpeOOBaHUM U OTPAaHUYCHHI. I1K-4.3.1
7 AnropuTm ucnoib3oBaHus nakera Altium Designer npu YK-2.3.3
npoektupoBanuu uznenus POA. Ilpumenenue nakera Altium Designer | YK-2.B.3
1151 pa3paboOTKH KOMIUIEKTA KOHCTPYKTOPCKO-TEXHOJIOTHUECKOM [IK-4.B.1
JIOKYMEHTAIMHU U B CUCTEME 3JIEKTPOHHOT0 I0€YMEHTO000pOTA. [IK-11.B.1




[lepeyeHb TeM KOHTPOJBHBIX PAadOT MO AUCHUIUIMHE OOYYAIOUIMXCS 3a04YHOM (hOpMBI
00yd4eHus1, mpeacTaBiIeHbl B Ta0mie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne i/mm ITepeueHb KOHTPOIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  Marepuaibl,  ONpEAesAIolue  MPOUEAYpbl  OICHUBAHUS
WH/INKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernmameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaromnuXcs
'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauyeckue yKazaHus s OOy4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTtepuaa (eciu npedycmMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

ABTOMaTH3aIUsl KOHCTPYUpOBaHUs u3fenuil POA — BaxkHOe HampaBlieHUE MOBBIIICHUS
KauecTBa MPOM3BOJICTBA M3JACIUNA U UX HAIEKHOCTH. {151 M3ydeHHs JIEKIIMOHHOTO MaTepuaia
oOyJaromuiicss UCHONB3yeT KOHCIEKT JeKuuid. B kadectBe 0a30BOro y4eOHOro mocoOus
oOydJaromMcs  pEeKOMEH/JOBAaHO  HCMojb3oBaHue  kHuru  B.A.3enenckoro  «OCHOBBI
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOTO TMPOCKTUPOBAHUS PATUOIICKTPOHHBIX CpPEACTB»  (CM.
http://repo.ssau.ru/bitstream/Uchebnye-posobiya/Osnovy-konstruktorskotehnologicheskogo-
proektirovaniya-radioelektronnyh-sredstv-Elektronnyi-resurs-ucheb-posobie-
59129/1/3enencknii%20B.A.%200cHoBbl.pdf  3enenckuii B.A. OCHOBBI KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOT0 MTPOESKTUPOBAHUS PAAHOAIEKTPOHHBIX cpeacTB. — Camapa, CI'AY, 2016. — 80
C. ) Kak HaubOosee OIM3KOro MO TEMaTHKE, HAlpaBICHUIO M 3ajJayaM MOAroToBku. IIpm 3Tom
JOTTYCKaeTCsl MPUMEHEHUE U APYTUuX YYeOHBIX MOCOOU, pacKphIBAIOIIUX COAEPKAHUE TEX WIH
MHBIX Pa3JieioB, M0 BEIOOPY 00yUaroIIerocs.

[InaHupyeMble pe3ynabTaThl MPU OCBOSHUHU 00YYAIOIIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHWUH, YpPOBEHB
KOTOPBIX OINPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTeleM;

— pa3BuTHE MNpOodecCHOHANBHO-IETOBBIX  KAauecTB, JOOBU K  TpeaMeTy U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TIOSIBJIEHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHOW PabOTHI;

— TIONy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTUS HAyKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaMIINe TOIbL;

— HAYYUTHCS METOAMYECKH 00padaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTH U
MOJIOKEHUS, TPHUXOJUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATH WX B  Pa3IHYHBIX
bopmynupoBKax);

—  TIOJyYeHHWE TOYHOTO MTOHUMAHUS BCEX HEOOXOMMBIX TEPMHHOB U TIOHSATHH.

11.2. Metoauueckue ykazaHUs Uisi OOydaroluxcs MO Y4YacTHIO B CEMHHAapax (eciu
npeoyCMOmMpPeHo Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

11.3. Meroauueckue ykazaHHs ISl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHITHH (eciu npedyCMOmpeHo y4eOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE)

11.4. Meroauueckue ykazaHus A OOYyYaloIUXCS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
paboT (ecau npedycmompero yueOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE)
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OCHOBHBIM HAIIPaBJICHUEM TPOBEACHUS JIA0OPATOPHBIX pPAOOT SBISETCS  U3YyUCHUE
naketa Altium Designer kak OJHOTO W3 psfa pa3padOTaHHBIX CHCTEM aBTOMAaTHU3aIluU
IPOEKTUpOBaHUs U3enuii POA.

B xoxe BeimonmHeHUs 1abOpaTOPHBIX pabOT OOyYalOMUNUCS JIOJDKEH YIIIYOUTh |
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0ydaromerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOMT M3 IKCIEPHUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 11ab0paTtopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMIIEMOM YacCThIO
U3YYEHUS JUCIUIUIMHBL, ONIpEeNeiseMOoll y4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00y4YaroImerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOLECCOB, SBIEHU U OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOM JUCIUIUIUHBL;

— 3aKpeIuvieHHe, Pa3BUTHE M JeTalu3alus TEOPETUYECKUX 3HAHWM, MOJyYEeHHBIX Ha
JCKIUSX;

— TOJIydeHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHWe  HABBIKOB  CAMOCTOSTENIBHOH  paboThl ¢ J1a0OpaToOpHBIM
000py/TI0BaHHUEM U TPUOOPAMH.

Jlns wm3yuenuss makera Altium Designer oOydJaromuiicsi MOMXET BOCIOJIb30BaThCS
nocobuem: Www.csoft.vn.ru: products Altium Designer — Csoft Boponex.

3ajianue ¥ TpebOBaHUS K TPOBEJICHUIO 1a00paTOPHBIX paboT

1. Odopmute cxemsbl, pa3paboTaTh IJIaTHl JABYX 3aJaHHBIX PaTUO3IEKTPOHHBIX
YCTPOMCTB.

2. Pa3paboraTh KOHCTPYKIIMIO KOPITyCa ISl KX Pa3MEIICHUS.

3. Pa3paboraTh HEOOXOAMMYIO KOHCTPYKTOPCKO-TEXHOJIOTHYECKYIO JOKYMEHTAIUH.

Crpykrypa u hopma otyeTa 0 1abopaTopHOM padboTe
OTuer n0KEH BKIIOYATh:

- TUTYJIbHBIN JIUCT;

- ONMCaHUe 3aJlaHMs;

- OTIMCaHUEe aIrOPUTMA UCTIONb30BaHUS MTAKeTa;

- 0pOPMIICHHYIO CXEMY yCTPOICTBA;

- pa3zpaboTaHHYIO IUIATY;

- 3-11 KapTUHKY pa3MelLIeHMs JeTajell Ha mare;

- YEPTEKU KOPITyCa yCTPOMCTBA;

- 3-11 KapTUHKY KOpITyca;

- HEOOXOAMMYIO KOHCTPYKTOPCKO-TEXHOJIOTHUECKYIO JOKYMEHTAIHIO.

TpeOoBanus kK 0OPMIICHHIO OTYETA O Ja00paTOpHOM padboTe
Otuer o maGopaTopHO paboTe HOMKEH OBITh BBHIMOJHEH B COOTBETCTBUU C
tpeboBanusiMu 'OCT k oT4eTHBIM MaTepHaIam.

11.5. Meroauyeckue ykazaHusl JUIsl OOYYalONMIUXCS MO TMPOXOXKIACHUIO KypCOBOTO
POEKTHPOBAHUS/BBIMOJIHEHUS] KYpCOBOW palOTHI (eciu npedycmMompeno yueOuviM HAAHOM NO
O0aHHOU oucyuniuHe)

11.6. Mertoauueckue ykazaHus UIsi OOYJAIOMIMXCS MO MPOXO0KICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOMHEHUSI CaMOCTOSITEIPHOU PabOThI, 00yJarONTUiiCs BBITIONHAET paboTy 1O
3aJJaHUI0O ¥ TIPU METOJUYECKOM PYKOBOJCTBE IpenojaBarelis, HO 0e3 ero HemocpeacTBEHHOrO
y4acTHsl.
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Jns oOywaromuxcs 1o 3aoyHod (opme oOydeHus, camocTosiTeNbHas pabdoTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe MIaHUPOBaHUE pabodero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKM B YCBOGHHHM M CHUCTEMATH3allMU NPUOOPETAEMbIX 3HAHUI, 00ECIIeYnBACT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, TIOMOTAeT TIIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyeckuMHu ~ MaTepuallaMH,  HampaBJSIONIMMH  CAMOCTOSITENIbHYIO — paboTty
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHall 1o TUCIUILIHHE;

— METOJIMYECKUE yKa3aHUs I10 BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (it 00ydaronmxcs
10 3204HOM (hopMme 0OyueHHs).

11.7. MeTtoguueckue yKazaHMus [UIsl OOYYaroIIMXCS IO IPOXOKICHUI TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroIuxcsi, OCYLIECTBISIEMOI0 B TEYEHUE CeMecTpa C LIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

Texkymuii KOHTPOJb OCYILECTBIJIETCS TECTHMpPOBaHHMEM oOydaroummxcs. Bompocsl ams
TECTUPOBAHUS NpUBeEHbI B Ta0auIe 18. Pe3ynbTaThl TEKyIIEro KOHTPOJIS yCIIEBAEMOCTH OYAyT
YUUTBHIBATbCSl IPU IPOBEACHUU NPOMEXKYTOYHOM aTTECTAlMA IIPU BBICTABICHHUHU OLICHOK
KOMIIETEHIIUH.

11.8. MeToau4eckue yKa3zaHUs JUIsl O0y4arONIMXCs MO TPOXOXKICHHIO MPOMEKYTOTHON
aTTeCTallUU.

[Ipomexxyrounast ~ aTTecTalsi  OOyYarOUIUXCs  MPEAYyCMaTpUBaeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4deHHs MO auciuruiiHe. OHa BKIIIOYaeT B
cedst:

[IpomexyTouHas  arTectanus  OOydYalOmIMXCS — MpeAycMaTpUBaeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3YJIbTATOB OOy4eHHS 1O AucHuIuinHe. OHa BKIIIOYAET B
cebst: sk3aMeH — ¢opMa OLIEHKH 3HAHUi, MOJTYYEHHBIX OOYYarolIMMCsl B MPOIECCe H3YyUeHUs
BCEW JUCIUIUIMHBI UJIM €€ YaCTH, HABBIKOB CAMOCTOSITEILHON PabOThI, CHOCOOHOCTH TPUMEHSITH
UX JJI1 pEeHIeHUs NPaKTUYECKHUX 3aJad. OJK3aMEH, KaK IMpaBUjOo, IMPOBOAMUTCS B MEPHOJ
HK3aMEHALIMOHHOW CECCHUU W 3aBEepIIAeTCsl aTTECTAllMOHHOM OIIEHKOM «OTIMYHO», «XOPOLIO»,
«YIOBJIETBOPUTEILHO», «HEYIOBIECTBOPUTEIILHOY.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
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Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
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