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1. leau u 321241 OCBOCHUSA TUCUMILIMHBI (MOAYJIA)

Heab nucuMmiInHbl: pOPMUPOBAHUE Y CTYIAEHTOB 3HAHUU U HaBBIKOB, HEO0XO-
JUMBIX JJIs1 IPOEKTUPOBAHUS PA3NIMYHBIX PaIuodIeKTpoHHbIX cpeacts (POC) ¢ npu-
MEHEHHUEM  KOMIIBIOTEPHBIX CHCTEM  aBTOMATU3UPOBAHHOTO  IPOECKTUPOBAHUS
(CAIIP), a Takke MHTErPUPOBAHHBIX CUCTEM MOJIECITMPOBAHUS U U3MEPEHUH.

K ocHOBHBIM 3amayaM AUCHUIJIMHBI OTHOCUTCSA W3Yy4YEHHUE:leJeH, crocoOoB,
3alad ¥ TPOLECCOB ABTOMATHU3WPOBAHHOIO KOMIBIOTEPHOIO MPOEKTUPOBAHUS H
MOJICJIMPOBAHMS; OCHOBHBIX pPa3HOBUIHOCTENW Mojeneil snemeHToB POC; meTonos
CUMYJILIMM 3JIEKTPUYECKUX LENed M CTPYKTYp; METOJOB CHHTE3a M ONTHUMHU3aLUU
JIEKTPUYECKUX LIENIEH U CTPYKTYP; PACYETHO-IKCIIEPUMEHTAIBHBIX METOIOB IPOEK-
TUPOBAHMS; MATEMAaTHYECKUX OCHOB KOMIIBIOTEPHOI'O MOJEIUPOBAHNS KOMIIOHEHTOB
POC paznuuHOoro ypoBHsI CII0XKHOCTH; OCHOBHBIX pazHoBHUIHOCTE CAIIP u unTerpu-
POBaHHBIX CUCTEM MOJEIUPOBAHUS U U3MEPEHHUM.

W3yyeHue NUCUMIUIMHBI HAIPABJIEHO HA MOJATOTOBKY CIELHAIMCTOB, CIIOCO0-
HBIX pPeIIaTh MPoOJIEeMbl, BOSHUKAIOIINE MPU IKCILTyaTallMi U3AEIUNA 3J1€KTPOHHOM
TEXHUKHU C y4eTOM 00JIaCTH, THIIOB U 3a/1a4 IPO(PeCcCHOHATBHOM 1eITETbHOCTH B CO-
OTBETCTBUU C MPO(HEeCCUOHATBHBIMU CTaHIaPTaAMMU:

- 06.005 «Cnenuanuct mo 3KCILTyaTallud PaguodJIEKTPOHHBIX CPEACTB (MHXkKE-
HEP-3JIEKTPOHMK)», YTBEPKJICHHBIN NpUKa3oM MUHHUCTEPCTBA TPYAA U COLMAIBHON
3amuthl Poccuiickoit ®denepanuu ot 31 urons 2019 roga N 5401 (3apeructpupoBaH B
Muntocte P® 28 asrycra 2019 roga, peructpaunonnsii N 55756).

— 40.058 «MH)keHep - TEXHOJOT MO MPOU3BOACTBY M3ACIHA MUKPO3JIEKTPOHUKNY,
YTBEPKICHHBIA IPUKa30M MUHUCTEPCTBA TPYJa U COLMAIIbHOM 3alUThl Poccuiickoi
®enepanuu ot 03.07.2019 r. Ne 480u (3apeructpupoBan MuHioctom Poccun
29.07.2019 1. Ne 55439).

2. Mecto nucuuninnbl B ctpykrype OOII BITO

Huciumumaa «OCHOBBI KOMIIBIOTEPHOTO NMPOEKTUPOBAHUS M MOJEIMPOBAHUS
PaIMO3IEKTPOHHBIX CPEACTB» OTHOocUTcs K Onoky b1.B.06 mo nHampaBieHuUto
noarotoBku 11.03.01 Pagumorexnuka, npoduns «HTErpupoBaHHBIE CUCTEMBI 0€3-
OMACHOCTI».

[Ipy oCBOEHMM JUCUUIUIMHBI OOYYAIOIIMICS CMOXET 4YacTUYHO Npoje-
MOHCTPHUPOBATH clieaytoiue 00001eHHbIie TpyaoBbie PyHKIMHN (OTD):

— DKcIIyaTauusi PaauodJIeKTPOHHOH amnmapatypbl (IpoQecCHOHATbHBIN
ctangapT 06.005 «Crennaiuct Mo 3KCITyaTaluy padodIeKTPOHHBIX CPEJICTB
(MHXXeHEeP-INEeKTPOHHK)», Koa B, ypoBeHb kBanudpukanuu -5);

— Pa3palboTka eIMHHMYHBIX TEXHOJOIMYECKUX IMPOLECCOB M PEeKOMEHIanui
N0 YCTPAHEHWI0 M NpeAyNpe:kIeHuI0 Opaka B NPOU3BOJACTBe W3J1eJIUM
MHKPO03JIeKTPOHUKH (1podeccuoHanbHbiid cranaapt 40.058 «Muxenep - Tex-
HOJIOT IO TIPOU3BOJICTBY M3JEIUN MUKPOAJIEKTPOHUKN», KOJ B, ypoBeHb KBa-
nudukanuu -6).



[IpenmecTByOmMUME TUCIUILIMHAMA, (DOPMUPYIOIIUMH HAadadbHbIC 3HAHUS,
SBJISTFOTCSI: MaTeMaTUYECKUN aHaln3, WHGOPMAIMOHHBIE TEXHOJOTUH, YHCIICHHBIC
METOBl M METOABl MOJEIUpOBaHUA. llocnenyrommmMu AUCHUIUIMHAMU SIBJISIEOTCS:
MPOrPaMMHBIE CPEJICTBA MPOCKTUPOBAHUS BJIEKTPOHHBIX YCTPOWCTB, TEIEKOMMYHH-
Kal[MOHHBIC TEXHOJIOTUH, 3aIUTa BBIMTYCKHON KBaTM(PUKAIIMOHHON pabOThI, BKIIIOUAs
MOJTOTOBKY K MPOLEIYPE 3alIUThI U IPOLEAYPY 3AIIUTHI.

3. TpeOGoBaHus K pe3yJibTaTaM OCBOCHUS COMAEPKAHMS U CIUTIIUHBI

[Ipouiecc m3yueHus: AMCHUILUIMHBI HANpaBieH Ha (OPMHUPOBAHUE HIEMEHTOB
cienyromux komnereHui B coorBercTBUM ¢ @I'OC BIIO u OITOIT BO no nannomy
HaIIPaBJICHUIO MTOATOTOBKHU:

a) Npo¢eCCHOHAIBHBIX KOMIIETCHIIUI:

— Crnoco0eH NMPOBOANTH AHAJIM3 NMPUYUH Opaka NMPH U3TOTOBJIEHUM H3IeJINH
MHUKPOJJIEKTPOHMKH M [1aBaThb PEKOMEHJAUMH 10 WX YCTPAHEHUK WU
npeaynpexaeauro (IIKC-3) (mpodeccuonanbusiii cranmapt 40.058 «Wuxenep-
TEXHOJIOT 1O TMPOU3BOACTBY H3ACIHN MUKPOIIECKTPOHUKUY», TPyAOBast (yHKIUA

B/01.6 -AHAJIM3  TPUYUH Opaka npu U3rOTOBJICHUH u3aeaun
MHUKPOJYJIEKTPOHMKH M Ppa3padoTKa PpeKOMEHJAUUil 10 HX YCTPAHECHUI0 U
NnpeaynpeKIeHnI0).

Koa n HanMeHOBaHUE HHAMKATOPA TOCTHKEHUSI KOMIICTCHIIMU:
~ [IKC-b.3.1. BoisiBrisieT TeXHOJIOTUYECKHUE (PAKTOPHI, BBI3BIBAIOIINE
MOTPEIIHOCTH U3TOTOBIICHUS U3JIETUNA MUKPOSJIEKTPOHUKH.
~ [MIKC-b.3.2. laeT npeaioxkeHus 1Mo JUKBUIAIMU Opaka B IPOU3BOJICTBE
V3N MUKPOIJIEKTPOHUKH.
B pe3synbrate 0CBOEHUS JUCHUILIMHBI CTYJIEHT JJOJKEH:

3HATH:
— - TpeOoBaHUSI TEXHUYECKUX PETJIAMCHTOB Ha BBHIMYCKAEMBIC HW3MICTUS MHK-
PODIEKTPOHUKH;
— - TEXHOJIOTHYECKHE (PaKTOPHI, BBI3BIBAIOIINE MMOTPEITHOCTH U3TOTOBJICHUS W3-
JEJINA MUKPOSJIEKTPOHUKMU;
— - METOJbl OUEHKH MPHUTOJHOCTH M BOCHPOU3BOJAMMOCTH TEXHOJOTMYECKUX
IIPOLIECCOB MTPOU3BOJICTBA U3IEIINA MUKPOIIEKTPOHUKH.
yMeTh:

- HUCIOJb30BaTh CTAaHAAPTHBIE KOMIIBIOTEPHBIE MNPOrpamMMbl It 00pabOTKU
CTaTUCTUYECKUX JIAHHBIX;
- OMNPEIENATh NPUYUHBI OTKJIOHEHHUS MapaMeTPOB FOTOBOTO M3AEHUS OT 3aJaH-
HBIX;

BJIAICTh:
- CTATUCTUYECKUM aHAJIU30M MapaAMETPOB TEXHOJIOTHUECKUX ONEPALUL;
- BBISIBJIECHUEM U YCTPAHEHUEM MTPUYUH OTKJIOHEHUS MAPAMETPOB TEXHOJIOTHYE-
CKHUX OIEpalli OT 3a/IaHHBIX.



4. CopepxaHue ¥ CTPYKTYpPA JMCHMILITAHBI (MOXYJIsT)

B tabnuue 1 npuBoauTCsa onucaHue COAEPKaHUS TUCIUIUIMHBI, CTPYKTYPHUPO-

BaHHOE MO pa3jeniaM, ¢ YKa3aHHEeM M0 KaKIOMY pasaeny (popmbl TEKYIIETO KOHTPO-
7s1: 3amuTa jaboparopHoit padotsl (JIP), komnokBuywm (K), rectuposanue (T).

Taommma 1
Ne HaumeHoBaH Kox dopma
pasne | ue Conep:xkanue pasaesa/TeMbl KOHTPOJIM | TeKYyIIero
Ja pa3nena pyemou KOHTPOJISA
KOMIICTCH
oun  (Aam
ee 4acTH)
2 3 4
enn, [Ipenmert u conepxkanue kypca. Crnoco-
CIIOCOOBI, OBl IPOEKTUPOBAHUS - MAaKETUPOBAHUE, MKC-3
3a71a4u U | (pU3MYECKoe MOJIeTUPOBaHUE, MaTeMa- K, JIP, T
IIPOLECCHI Thyeckoe MojenupoBanue. CrocoOsbl
KOMIIBIOTEPH | MATEMAaTUYECKOIO0 IPOECKTUPOBAHUSA -
oro pyuHO#, ¢ npumeHeHuem OBM, aBTto-
IIPOEKTUPOB | MAaTU3UPOBAHHBIA. THUIIBI 3a7a4 ITPOEK-
anusa POC TupoBaHus. TumoBas  OJOK-cxema
nmpouecca npoektuposanus. Hepap-
XUYHOCTh IMPOLECCOB MPOEKTUPOBAHUS
CBEpXY BHU3 U CHHU3Y BBepX. OyHKIHU-
OHAJIbHBIN, KOHCTPYKTOPCKUN U TEXHO-
JOTUYECKUN paspe3bl B IIpolecce
npoektupoBanus. [lonstue 06 umwuTa-
IIUOHHOM M (POPMYJIBHOM IPOCKTUPO-
BaHuu. [loHATHE TEXHOJIOTMYHOCTH
pouecca NpOEKTUPOBAHUSL.
Marematuue | OnpeneneHue MaTeMaTH4ecKod Moje-
ckue ocHOBHI | mu.  Kiaccudukanus — mapameTpoB MKC- 3
KOMIIBIOTEPH | Mojener. Kiaccumbukamus Mopaeiei. K, JIP, T
oro OCHOBHBIE XapPAaKTEPUCTUKU MOJCIECH.
MozaenupoBa | Knaccudukaius ypoBHEH CHOXKHOCTH
HHUS paauoanmapaTypbl U QyHKIIMOHAIbHBIX
2 | KOMIIOHEHTO | YPOBHEM aBTOMAaTU3UPOBAHHOTO
B POC | npoekTupoBaHus M WX B3aUMOCBSA3b.
paznuuyHoro | Mepapxuss U mpumepbl Mojeser s
YPOBHS pa3HbIX (DYHKIMOHAJBHBIX YPOBHEH
CJIIOXHOCTH | MpoekTupoBaHusi. dopmasnbHbie U (Hu-
3UYECKHE CIIOCOOBI TTOCTPOCHUSI MOJIEe-
JIEH.




DTanel U

[IpoekTupoBanue Ha YpPOBHE
ACIICKTBI CTPYKTYPHBIX CX€M ¥  OCHOBHBIE K, JIP, T
HPOCKTMPO= | ¢ ATIP,06ecneunBarommye TaKoe TIRC-3
Banus POC, ’ )
OXBATEIBA- npoektupoBanue. Kommnonent Visual
eMBbIe System Simulator (VSS) CAIIP AWR
COBPEMEH- Design Environment (AWRDE).
HBIMH [IpoextupoBanue Ha YPOBHE
CAIIP, M ¥X | o ianBHEIX cXeM M OCHOBHBIE
gi;gg;%ﬂﬂ CAIIP, o0ecCIIeuYnBaroIIe Takoe
LUK TIpoek- | TPOCKTUPOBAHKE. Kommonenr
tuposanus | AnalogOffice CAIIP AWRDE.
[IpoexktupoBanue POC ¢  yyerom
BOTHOBBIX  3¢dektoB u  CAIIP,
obecrieunBaroIIne TaKoe
IIPOCKTUPOBAHUE. Kommonent
MicrovaweOffice ~ (MWO)  CAIIP
AWRDE.
HNurerpupoBanHbie CHUCTEMBI
MOJICTUPOBAHUS u U3MEpEHUN
(HardwareintheLoop (HIL)).
[IporpammHoanmapaTHble KOMIUIEKCHI
c MCII0JIb30BaHUEM CUCTEMBI
npukiaaabix nporpamm AWRDE +
LabVIEW u MO/YJIbHBIX
u3MepuTenabHbIX aTdopm PXI.
OcCHOBHEIE Kparkuii 0030p OCHOBHBIX BHJOB
Pa3HOBUIIHO- | MOJAENEU AJICMEHTOB POC. MKC-3 K, JIP, T
CTH MOJie/iel | AHaIUTHUECKHE Mojaenn. Moaean B
JJIEMEHTOB | BUJIE HKBUBAJICHTHBIX CXEM.
POC TaOnmuuHbIE MOJEITH.
ANTOPUTMBI | AJITOPUTMEI aBTOMAaTHU3UPOBAHHOTO
KOMIIBIOTEDP- | koMIBIOTEPHOTO monenuposanus | igc-3 | K, JIP, T
HOT'O aHAJIU- .
33 1 OLITH- AQHAJIOTOBBIX YCTPONCTB Ha CXEMOTEX-
MH3AITIN HUYECKOM ypoBHEe. MonennpoBanue
AHAJIOTOBBIX | CTATHYECKUX PEKHUMOB. HCXOI[HBIC
U IM(POBBIX | ypaBHCHHUS M OCHOBHBIC YHCJICHHBIC
YCTpOJHCTB METOJbI UX pelieHus. MonenupoBaHue

MEPEXOAHBIX MporeccoB. MoaenupoBa-
HUE YaCTOTHBIX XapAKTEPUCTHK.

AJITOPUTMBI aBTOMAaTHU3UPOBAHHOTO
KOMITBIOTEPHOTO MO/JICTTUPOBAHUS
AQHAJIOTOBBIX YCTPOMCTB Ha (DYHKITHO-

7




HAJIBHOM YpOBHE. THIOBBIE 3J€MEHTHI
(YHKIIMOHATIBHBIX CXEM M CIIOCOOBI

MOJIEJIMPOBAHUSL. MonenupoBanue
O€3bIHEPUMOHHBIX  (PYHKIIMOHAJIBHBIX
cxeM. MogenupoBaHuEe BPEMEHHBIX

nrarpamMMm. MozaenvpoBaHUE IUHAMU-
YECKUX XapaKTePUCTUK (DYHKIIMOHAJIb-
HBIX CXEM BO BPEMEHHOW W YAaCTOTHOWU
00JacTsXx.

AJITOPUTMBI ABTOMATU3UPOBAHHOTO
KOMITBIOTEPHOT'O MOJISTUPOBAHUS 1T (]-
pOBBIX yCcTpoucTB. [locTaHOBKY 3amauun
ONTUMHU3AIMA U OCHOBHBIE aJITOPUTMBI
onTuMu3anuu, ucnosubzyemseie B [111I1.

Merozpt uc- | Onpenenenue I aBTOMAaTH3UPO-
g;ﬁf’;;’;:;% BAHHOTO KOMITBIOTEPHOTO HPOEKTUPO- | JIKC-3
e — BaHus. IIIIII xak 4yenmoBeko-MalIMHHAs K, JIP, T
nporpamm cucrema. Knaccudukarus TIITI1. Buasr
s apToma- | ooecniedenus TIIII.
TU3UpOBaH- | JImarBuctuueckoe odecrieuenme IIITIT.
HOTO CocTaB JIMHTBUCTUYECKOTO o0ecreye-
KOMIIBIOTED" | yy1g y TpeGoBanus k Hemy. Knaccudu-
HOTO HpoeK- karusa s3bikoB  IIIIII. CoBpemeHHbIe
THPOBAHUS
POC. JTMAJIOTOBBIE CHUCTEeMBI. M HTemIeKTy-
anbHbId MHTEp(deiic. CtpykTypa 3ana-
HUW Ha aBTOMATH3WPOBAHHOE MOICITH-
poBaHnne u npoektupoBanue POC.
[IpencraBnenre MCXOAHBIX JAHHBIX U
pe3yJIbTaTOB.
Nudopmanmonnoe odecneuenue II1I1.
CocraB u xiaccudukaius uHpopma-
uuonHoro obecmeuenusa [II1I1. Ilonsa-
tie 0 6azax maHHBIX U CYDBJl. baswl
3Hanuil B IIIIII - wmHTEIekTyanbHbIE
OMOJIMOTEKN THUIIOBBIX JJIEMEHTOB H
dbparMeHTOB CXeM U  YCTPOWMCTB,
MPOCKTHBIX OIepaluii U MapIIpyTOB
TPOCKTHUPOBAHMSI.
Metonpl CumyIsius TMHEWHBIX LENEH.
CUMYJILUMA | Cymynanuss  HENMMHEHHBIX  IEnei
3JIEKTpUYe- . KC-3
CKHX Lol METOJIOM pemeHus HCJII/IHCUI/IHBIX K, JIP, T
U CTPYKTYD muddepeHIManbHbpIX  YPaBHEHUH  BO
BPEMEHHOM obOnactu (SPICE).
Cumynsanus HEJIMHEWHBIX eneun

MCTOAOM TapMOHHYCCKOI'O OajaHca.
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Cumysnsiiiusi BOJIHOBBIX TPOIIECCOB B

AJIEKTPUYECKUX LETISX. KBazu-T
BoNHBL.  Meron  cetok.  Meron
MOMEHTOB.
Cuntes n [Tapamerpruueckuii ¥ CTPYKTYpPHBIN
OIITUMH3A- cuHte3 anekTpudeckux ueneii. CAIIP, KC-3
U DJIEK- o0ecrieynBaroIue Takue BUJIBI K, JIP, T
TPUUYECKUX | CHHTE3A.
Lenen u [Tapamerpuueckuii CHUHTE3
CTPYKTYp (omTUMU3aIMs): BHIOOP BapbUPYEMBIX
napamMeTpoB, IEIeBbIX (YHKIHN W
rpaHUYHBIX  ycioBUil.  OCHOBHBIE
ONTHMU3ALMOHHBIE  AITOPUTMBI, HMX
IPEUMYLIECTBA 17} HEJOCTATKH.
OnHokpuTepranbHas 151
MHOTOKpUTEPHUAIbHAS ONITUMU3AIMH.
CTpyKTypHBIN CHHTES.
PacueTHo- O6miass wuagess uM  IPEUMYIIECTBa
JKC- PaCcUETHO-3KCIEPUMEHTAIIBHOIO NKC-3
IIEpUMEH- MeToAa IIPOEKTUPOBAHUSA K, JP, T

TaJIbHBIE Me-
TOJIBI POECK-

(HardwareintheLoop (HIL)).
ArmnmapatHoe oOecIieueHHe pacyeTHO-

TUPOBAHUS. | SKCIEPUMEHTAIBHOIO MeToaa
WNHTerpupo- | mpOEKTUPOBAHUS. ['uOkue
BaHHBIC CU- | U3MEpPUTENIbHBIE IUIaTGopMbl Ha Oasze

CTEMBI MOJIC-
JIMPOBAHUSA U

U3MEpEHUN

untepdeiica PXI u nakera mporpamm
LabVIEW.

WuTerpanust u3MEpUTEIBHBIX CHCTEM
(LabVIEW) c CUCTEMaMu
mozaenupoBanus (AWRDE).

HoBble BO3MOXHOCTH ONTHMHU3AIUU

npoektupyemMbix POC B HIL-cucremax.

CrpykTypa JUCUUIUIAHBI (MOAYJIS)

Tabmuma 2. O0mmas TpyA0€MKOCTb TUCIUIUITMHBI COCTABIISIET 3 3aYETHBIC €AMHUIIBI

(108 gacos).
Bupg pabotsi TpynoeMKkocTb, 4achl
5 cemecTp Bceero
O01mast Tpy10eMKOCTh 108 108
AyautopHas padora: 51 51
Jlexyuu (J1) 34 34
Jlabopamopnwvie pabomwi (JIP) 17 17
CamocrosiTesibHas padora: 48 48




Bupa pa6otni TpyroeMKkoCTb, 4achl
S ceMmecTp Bcero
Kypcosas pa6ota (KP)/ KypcoBoii mpoekT HE HE
(KTI) MPEeIyCMOTpE- | MPEIyCMOTpE-
HBI HbI
CamMoCTOsATENbHOE N3YyUYEeHUE Pa3aeiaoB/ TEM 48 48
IHoaroroBka U NpoOXoKAEHNE POMEKYTOY- 9 9
HOM aTTecTaluu
Buja npoMe;KyToO4YHOM aTTecTAlNM 3a4erT 3a4yerT

Tao0mmna 3. JlekunoHHbIEe 3aHATHS

Ne
n/n

Tema

1.

[Ipenmer u conepxkanue Kypca. CrmocoObl MPOEKTUPOBAHUS - MAKETUPOBAHHKE,
(u3nyecKoe MOAECIMPOBAHUE, MATEMATUYECKOE MOIECITUPOBAHUE.

2.

Tunel  3amau = npoekThpoBaHud.  TumoBas  OlOK-cxema  Ipoliecca
npoeKTUpoBaHUs. DYHKIMOHAIBHBIA, KOHCTPYKTOPCKUN M TEXHOJIOTUYECKHM
pa3pesbl B MPOIIECCE MPOCKTUPOBAHMSL.

MaremaTtnudeckre OCHOBBI KOMIBIOTEPHOI'O MOJICIMPOBAHUSI KOMIIOHEHTOB
POC paznuunoro ypoBHs ciokHOCTH. Knaccudukarus mapameTpoB MOJEICH.
Knaccudukarus moaeneii. OCHOBHBIC XapaKTEPUCTHUKH MOJICTICH.

Knaccudukanus ypoBHEH CI0KHOCTH pajHoaniapaTypbl U (pyHKIIMOHAIbHBIX
YPOBHEH AaBTOMATHU3UPOBAHHOIO NPOEKTUPOBAHMS H HMX B3aUMOCBS3b.
dopmasbHbIe U (PU3NYECKUE CITOCOOBI MOCTPOCHUSI MOJIENIEH.

Ortanbl U acnekThl npoektupoBanus POC, oxBaThiBa€Mble COBPEMEHHBIMU
CAIIP, 1 ux uHTerpaius B €IMHbIA LUK TPOCKTUPOBAHUS

[IpoektupoBanue POC ¢ yyeToM BOJHOBBIX
o0ecrieunBaoIie TaKoe MPOCKTUPOBAHUE.
(MWO) CAIIP AWRDE.

NuTerpupoBaHHbIe CHUCTEMBI MO/JICITUPOBAHUS u U3MEPEHUN
(HardwareintheLoop  (HIL)). IlporpamMmHoamnmapatHble  KOMIUIEKCHl €
UCIIOJIb30BaHUEM cUcTeMbl NMpuKiIaaHbix nporpamm AWRDE + LabVIEW u
MOAYJIbHBIX U3MEpUTENbHBIX m1atdgopm PXI.

adpdexkroB u CAIIP,
Kommonenr MicrovaweOffice

OCHOBHBIE Pa3HOBUJHOCTH Mojener synemeHtoB POC. AHanmuTuyeckue
MOJIEJIH.
Mojenu B BUI€E DKBUBAJIEHTHBIX cXeM. TaOJIUYHbIE MOJIEIH.

AJTOpPUTMBI aBTOMATU3UPOBAHHOIO KOMIIBIOTEPHOTO MOJIEIUPOBAHHUS
aHAJIOTOBBIX YCTPOMCTB HA CXEMOTEXHHUYECKOM YpOoBHE. MojenupoBaHue cTa-
TUYECKUX PEKUMOB.

AJ'IFOpI/ITMBI ABTOMATHU3UPOBAHHOI'O KOMIIBIOTCPHOI'O MOJCIUPOBAHMA
AHaJIOT'OBBIX yCTPOfICTB Ha q)YHKIII/IOHaJ'IBHOM YPOBHE. TUNoBBIC AJIICMEHTHI
q)YHKHI/IOHaJIBHBIX CXEM H CIIOCOOBI MOACIUPOBAHUA.

10.

AJIFOpI/ITMBI ABTOMATHU3HUPOBAHHOI'O KOMIIBFOTCPHOI'O MOACIUPOBAHHNA LII/I(i)pO-
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BBIX YCTpOMCTB. [locTaHOBKA 3aa4M ONTUMU3AIMU U OCHOBHBIE aJITOPUTMBI
ONTHUMH3ALIUH, UCTIOJIb3yEMbIE B MMaKeTaxX MpUKIaIHbIX porpamm (TTIIT).

1.

MeTo1bI MCTIONIb30BaHUS akeToB MpukiIaaHbIx nporpamm (IIIIT) mist aBToma-
TU3UPOBAHHOI'O KOMITBIOTEPHOIO NpoekTuposanus POC.

12.

Nudopmarmonnoe obecneuenue [I1I1. Cocras u knaccudukanus nHGopMaIu-
orHoro obecnieuenus I1I1I1. [Torstue o 6a3ax ganubix 1 CYB/I. basel 3HaHui
B [II1IT - maTEIIeKTyaIbHbIC OMOIMOTEKH THIIOBBIX 3JIEMEHTOB U ()parMEHTOB
CXEM M YCTPOWCTB, MMPOCKTHBIX OTEPaIiii U MaPIIPYTOB MPOSCKTUPOBAHUS.

13.

Metoapl CUMYIISIIIUY YIEKTPUYECKUX LETIEN U CTPYKTYP

14.

CuHTE3 M ONTUMU3ALMS JIEKTPUYECKHUX LENel U CTPYKTYP

15.

OCHOBHBIE ONITUMHU3ALIMOHHBIE AJITOPUTMBI; UX ITPEUMYILECTBA U HEAOCTATKHU.
OnHOKpUTEpHaIbHAsE U MHOTOKPUTEPUAJIBHAS ONTUMU3ALUN.
CTpyKTYypHBIN CUHTES.

16.

PaCIICTHO-BKCHCPHMGHT&J’IBHHC MCTOABI IIPOCKTUPOBAHUA. HHTGFpI/IpOBaHHble
CUCTCMbI MOACIIMPOBAHHUA U H3MepeHHﬁ.

17.

WUnrterpanuss  usmepurensHbix  cuctem  (LabVIEW) ¢ cucremamu
mozaenupoBanusi (AWRDE).
Hosble Bo3MoxkHOCTH ontumu3aiuu npoektupyeMoix POC B HIL-cuctemax

Tabmuia 4. JJaboparopHbie paOOTHI

Ne i/ Tema

1. MOI[GJ'II/IpOBaHI/Ie CTaTUYCCKHUX PCIKUMOB M IICPCXOJHBIX ITPOLCCCOB

aHaorosbix POC

MoieMpoBaHre YaCTOTHBIX XapAKTEPUCTUK aHaJIoroBeix POC

MopenupoBanue aHanorobsix POC Ha GyHKIIMOHAIIBHOM YPOBHE

MopaenupoBanue 1udpossix POC

Tabmuma 5. CaMOCTOSTEILHOE U3YUSHUE pa3iesioB IUCIUTLUIMHBL

No Bonpocsl, BBIHOCUMBIE HA CAMOCTOSAITE/IbHOE H3yYeHHEe
n/m

1.

Otanbl U acneKkThl npoekTupoBanusa POC, oxBaTbiBaeMble COBPEMEHHBIMU
CAIIP, u ux uHTErpanus B €AUHbINA LUKI IPOCKTUPOBAHUS

2 OCHOBHBIEPA3HOBUIHOCTH Mozenei 3sieMeHToB POC

3 MeToibl CUMYISILIMU STEKTPUUECKUX 1ENEN U CTPYKTYP

4 CuHTe3 ¥ ONTUMU3ALHNS SJEKTPUUECKUX LIENEH U CTPYKTYP

Rl Bl Badl

PacueTHO-3KCIEpUMEHTANIBHBIE METO/IbI IPOEKTUPOBaHusA. IHTErprpoBaH-
HBIE CUCTEMBI MOJEIUPOBAHUS U U3MEPEHUN
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5. OueHouHble MaTepHAJbI JJI5l TEKYIIEro U Py0e:KHOTr0 KOHTPOJIsl ycIeBa-
€MOCTH Y MPOMEKYTOYHOM aTTecTAlNH

5.1. KoiokBuym
B cemecTpe mpoBoasTcs 3 KOJIIOKBUYMA, KaX bl U3 KOTOPBIX OLIEHUBAETCS 110 8
0asoB.

Bonpocui, gvinocumvle Ha KOLIOKSUYM
(konmponupyemvie komnemenyuu IIKC-3)

Bonpocsi, 6binocumbie Ha KONIOKEUYM
Ilepewiit KonroK6UYM

1.Pa3HOBUIHOCTH CHHTE3a LICIECH.

2.YT0 HeoO6XoanMMO 3a4aTh, YTOOBI ONPEJEIUTD 3a7a4y aBTOMaTU3UPOBAHHOTO T1a-
paMeTpUYECKOro CuHTe3a’?

3.Kak MoxHO chopmMupoBaTh 1eId ONTUMHU3ANN?

4.0co0eHHOCTH 3a7]aHusI BAPbUPYEMBIX TApaMETPOB.

5.0mnpenenenne maremarudeckoin Mmojenu. Knaccudukaiuys mapaMmeTpoB MOJIEICH.

6.Kimaccudukanust moneneit. OCHOBHBIC XapaKTEPUCTUKU MOJICTICH.

7.Knaccudukanust ypoBHEH CIIOKHOCTH PaAHOAINIIapaTypbl U GyHKITMOHATHHBIX
YPOBHEN aBTOMATU3UPOBAHHOTO MTPOCKTUPOBAHUS U X B3aUMOCBSI3b.

8.@opManbHbIe U PU3NYECKUE CITOCOOBI TOCTPOEHUS MOJIETIEH.

9.1TpoexkTupoBaHKe HA YPOBHE NPUHIUMHUATIBHBIX cXeM U OCHOBHbIE CAIIP.

10.Yt0 Takoe rpaHUYHbIE YCIOBUS ONTUMU3ALIUUA U KAKOBBI OCOOEHHOCTHU UX BBIOO-
pa?

11.0OcHOBHBIE ONITUMU3AIMOHHBIC AJITOPUTMBI U UX OCOOCHHOCTH.

12.ABTOMATHU3UPOBAHHBIN CTPYKTYPHBI CUHTE3 KaKUX LIETIEH HAa HACTOSIIIIMIA MOMEHT
peanu3oBad B AWRDE?

13.0cHoOBHBIE pa3HOBUIHOCTH (DPUIBTPOB, TOCTYITHBIE /11 aBTOMATU3UPOBAHHOTO
cTpykrypHoro cuaTe3a B AWRDE.

14. AnTOpUTM aBTOMATHU3WPOBAHHOTO CTPYKTYPHOTO CHHTE3a (DUIHTPOB.

15.I1peobpa3zoBaHue 4aCTOTHI MPU CUHTE3€ (PHIIBTPOB: YTO BHITIOIHSICTCS Ha TOM
arare?

Bmopoiu konnoxkeuym

1. Ha kakoii aeMeHTHOM 0a3ze MOKeT ObITh cUHTe3npoBaH GuiabTp B AWRDE?

2.0co0eHHOCTH cHHTe3a (PUIBTPOB HA pacHpeieNIEHHbIX AJIeMEeHTaXx.

3.OCHOBHBIE UCXOJIHBIC MMapaMETPhI IS pacueTa GuibTpa.

4.0061mue noaxoAbl K CHHTE3Y COIacyrOUIUX IeneH.

5.UT0 HY>XHO 3aJ1aTh, YTOOBI ONIPEJCITUTH 33a/1ady aBTOMAaTH3UPOBAHHOT'O CUHTE3a
corJiacyroleu nenu?

6.0cHOBHBIC BUALI Mojienelt aemeHnToB POC.

7.AHATUTHYCCKHE MOJCIIH.

8.Mopenu B BUAE SKBUBAJICHTHBIX CXEM.

9. TabmuaHBIC MOJCIH.
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10.AnropuT™Mbl aBTOMATU3UPOBAHHOTO KOMIIBIOTEPHOTO MOJICIIMPOBAHUS aHAJIOTO-
BBIX YCTPOMCTB Ha CXEMOTEXHUYECKOM YPOBHE

11.MonenupoBaHue CTaTHYECKUX PEKUMOB. VICX0nHBIE YPaBHEHUS U OCHOBHBIE YHC-
JIEHHBIE METO/IbI UX PELLICHHUS.

12.MoaenupoBaHH€e NEPEXOAHBIX MPOLIECCOB.

13.ITakeTs! TPUKIAIHBIX IPOrPAMM ISl aBTOMAaTH3UPOBAHHOTO KOMITBIOTEPHOTO
MIPOEKTUPOBAHMUS.

14 Knaccuduxanus [III1. Buast obecnieuenus [T1I1.

15.I1onstre o 6a3ax ganaeix 1 CYBJl. ba3el 3nanwmii B I1I1I1.

Tpemuu konnoxeuym

1. Knaccudukaims cumMysiTOpoB.

2. HenuHeliHble CUMYJSATOPBI U UX IPUMEHEHUE.

3. Cumynsauus JMHENHBIX [IeNeil 0 NOCTOSHHOMY TOKY.

4. Cumynsnust TMHEHHBIX 1IeNed ¢ yYeTOM PEaKTUBHOCTH.

5. Knaccudukaus HeMMHEHHBIX CUMYJISITOPOB.

6. CuMyJsALMs HETUHEHWHBIX LENEN 110 TOCTOSTHHOMY TOKY.

7. Cumynsinus epexXOqHbIX TPOLECCOB B HEIMHEWHBIX LIETISX.

8. CXOIMMOCTh AITOPUTMOB HETUHENHON CUMYJISLIAH.

9. Meroa rapmoHrueckoro OanaHca.

10.MeTo MHOTOCUTHAILHOTO TapMOHUYECKOTro Oananca. Pa3HOBUIHOCTH CUHTE3a
LEIEH.

11.OcHOBHBIE ONTUMU3ALUOHHBIE AJITOPUTMBI; UX TPEUMYIIECTBA U HETOCTATKHU.

12.0gH0KpUTEpHAIbHAS U MHOTOKpUTEpUATIbHAS onTUMU3auuu. CTPyKTYpHBIN CHH-
TE3.

13.ITapameTpudeckuii CHHTE3 (ONTUMU3AIINS): BRIOOP BApbUPYEMBIX TTAPAMETPOB,
1eJeBhIX (DYHKIMA U TPAHUYHBIX YCIOBHMA.

14.061mas naest ¥ MpeuMyIIECTBa PACU€THO-IKCIIEPUMEHTAIBHOTO METOAA MMPOEKTH-
poBanust (HardwareintheLoop (HIL)).

15.HoBeie Bo3MO)kHOCTH onTuMu3anuu npoektupyemeix POC B HIL-cucremax.

Pexomenoayuu npu noo02omoeke K KOJi10KeUymy
e MpopaboTaTh KOHCIEKTHI JICKIIUN IO BOMPOCaM KOJIJIOKBUYMa;

® [IPOYHUTATh OCHOBHYIO U JOMOJHUTEIBHYIO JUTEPATYPY, PEKOMEHIOBAHHYIO 110
U3y4aeMbIM BOIIPOCaM;

¢ OTBCTUTH Ha BOIIPOCHI KOJIJIOKBHYMaA,

® [IPU 3aTPYJIHEHUAX, IPOKOHCYJIBTUPOBATHCA C MPENOAABATEIEM.

KpuTepun oueHMBaHUA

Ouenka
HeynoBJerBopu- YA0BJIETBOPHU- XOpPOIIo OTJINYHO
TeJbHO02 0aJ1J1a TeJbH04 0aJ11a 6 GAILIOB 8 GAILIOB
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CTyZIeHT He 3HaeT

3HAYUTEIHLHON YaCTH
BOIIPOCOB, JIOMYCKaEeT

CYHICCTBCHHEIC

OomMOKH B OTBETaxX Ha

BOIIPOCHI

CryneHt nosepx-
HOCTHO 3HaeT
BOIIPOCHI KOJI-
JIOKBUYMa, J10-
IIyCKaeT HETOYHO-
CTH B OTBETE Ha
BOIIPOC

CryneHT xopomo
3HAET MaTepua,
IrPaMOTHO H IO Cy-
IIECTBY M3JIaraeT
€ro, JA0IyCKas He-
KOTOPBIE HETOYHO-
CTH B OTBETE HA

CTyZIeHT B OJHOM
o0beMe 3HaeT
Marepuai, rpamoT-
HO U M0 CYILLECTBY
M3JIaraer ero, He
JOMyCKas Cyle-
CTBEHHBIX HETOY-

HOCTEU B OTBETE
Ha BOIPOC.

BOTIPOC

5.2. OOpa3usbl TeCTOBBIX 3aJaHNH
Bonpocul, gvinocumvle na xonnoxeuym
(koumponupyemwie komnemenyuu IIKC-3)

Br10op unciia ypoBHEH U MOACUCTEM (M€papXHsi CHCTEMbI) OTHOCUTCS K:

3.

a) mpobJieMe CUHTE3A;
0) mpoOieme aHaIN3a;
B) MOJICJIUPOBAHUIO.

3azaya ONTHUMU3ALUU [TaPaMETPOB TEXHOJIOTHYECKOIrO MPOLECCa OTHOCUTCS:
a) K BHEUIHEMY MPOEKTUPOBAHUIO

0) K BHyTPEHHEMY IIPOEKTHUPOBAHUIO
B) K MOJICJTUPOBAHUIO.

K xakomy Buny odecrieuenust CAIIP oTHOCUTCS METOAMKA MOCTPOEHUSI TEXHO-

JIOTUYECKUX MoJieyieit?

4.

a) maremarnueckoe (MO)

0) nmporpammuoe (I10)

B) OpraHU3allMOHHOE

r) uapopmarmonnoe (110)

1) METOJIMYECKOE

K kaxomy Buny obecriedenusi CAIIP oTHOCSTCS anropuT™Mbl IPOBE/ICHUS TEX-

HOJIOTMYECKUX ONepaIuii?

a) uaopmarnmonnoe (MO)
6) mporpammuoe (I10)

B) JITMHTBUCTUYECKOE

r) matrematuueckoe (MO)
1) METOJIUYECKOE

5. Tlocne KOMITOHOBKH, JJISI PEIISHUS 3a7a4 Pa3MEeIIeHUS JIEMEHTOB JIEKTPUICCKOM
CXEMBI, HEOOXOJIMMO:

6.

a) BHEJIPEHHUE CYIIECTBYIOIIETO MPOrPaMMHOI0 00eCTIeUeHHUsI
pa3zpaboTKa alrOpUTMOB
MOCTPOCHUE MATEMATHYECKUX MOJEIIEH
pa3paboTKa COOTBETCTBYIOIIUX POTPaMM
Jlnst pa3OueHust AIEKTPUUECKOW CXeMbl Ha (DYHKIIMOHAJIBLHO 3aKOHUYEHHBIC

4acTH C IPCACTAaBJIICHUCM JTaHHBIX, HCO6XOI[I/IMO HCIIOJIB3YCTCA MCTO:
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a) I€KOMITO3UIINHU

0) abcTpakuu

B) arperupoBaHuUs
7. Cucrema aBToMmarusupoBaHHoro mnpoektupoBanusi (CAIIP) npencrasiser
co0oii:

a) CPeACTBO ABTOMATH3ALlMU TPOCKTUPOBAHHUS

0) cucTemMHas JIeATeIbHOCTD JIFOJEH 10 MPOEKTUPOBAHUIO OOBEKTOB

B) CUCTEMa COTJIaCOBAHMS MPOEKTHBIX PEUICHUH.

8.  Kakwme mepudepuiiHbie ycTpolcTBa HEOOXOAUMBI I MPOCKTHUPOBAHUS Kap-
KaCHBIX TPEXMEPHBIX N300paKCHHIA:
a) rpaduyeckas PC

0) rpaduueckue aganTepsl
B) TpadUyueCKuii MpoIeccop

0. Kakue nepudepuitapie ycTpoiticTBa HEOOXOUMBI ISl TPOCKTUPOBAHUSI MHOTO-
cioitabix Tonosioruit CBUC:
a) rpaduueckas PC

0) rpaduueckue aganTepsl

B) rpaduyecKuii mpoieccop
10. Pemenue xakoi 3agauu npoexktupoBaHusi POC norpebyercs mociie BHECEHUS
CYILIECTBEHHBIX U3MEHEHUI B KOHCTPYKIIHUIO pubopa?

a) co3aanue HOBbIX POC

0) cyliecTBeHHas: MOJIEpPHU3ALIUS

B)4acTHYHAs MOJEpHH3aIus cymectpyromieit POC.

Memoouueckue peKOMeH()aL;uu 1O NOO20MOBKE K mecmupoearuio

TecThl — 3TO BONIPOCHI UK 3a1aHUs, TPEAYCMATPUBAIOIINE KOHKPETHBIN, KPaTKU,
YETKUM OTBET HA UMEIOIIUECS dTAaJTOHBI OTBETOB. [Ipu caMOCTOsATENFHOM TOATOTOBKE
K TECTUPOBAHUIO CTYIEHTY HEOOXOIUMO:

a) TOTOBSICh K TECTUPOBAHUIO, TPOpPadbOTaTh HH(MOPMAIITMOHHBIA MaTEpHAa IO JIHC-
rutuinHe. [I[poKOHCYIBTUPOBATHCS € TIPETOJaBaTeIeM 0 BOIIPOCY BhIOOpA yueOHOM
JUTEPaTypBhL;

0) 4ETKO BBISICHUTE BCE YCIOBUS TECTUPOBAHUS 3apaHee. 3HATh, CKOJIBKO TeCTOB Bam
OyIeT mpeIo’KEeHO, CKOJIBKO BPEMEHH OTBOAMTCS HA TECTUPOBAHUE, KAKOBA CHCTEMA
OIICHKH PE3yJIbTaTOB U T.]I.

B) IpucTymas K paboTe ¢ TeCTaMH, BHUMATEJIBHO U JI0 KOHIIA MPOYTUTE BOIIPOC U
npejyiaraéMbie BapuaHThl OTBETOB. BriOepuTe nmpaBuiibHbIE (MX MOXKET ObITh
HECKoJIbKO). Ha oT/ieTbHOM JTUCTKE OTBETOB BHIMIUIINUTE IU(PY BOMpoca U OyKBHI,
COOTBETCTBYIOIINE MPABUILHBIM OTBETAM;

T') B IPOLIECCE PEIICHUS KeNaTeIbHO MPUMEHSATh HECKOJIBKO MOAX0/I0B B PEIICHUH
3aJlaHud. DTO MO3BOJISET MAaKCUMAJIbHO THOKO ONIEpUPOBATh METOIAMH pEICHUSs, Ha-
X0l KaXbIl pa3 ONTUMAJIbHbIN BAPUAHT.

1) ecn Bbl BCTpeTHIIM Ype3BbIYAHO TPYIHBIN J71s1 Bac Bompoc, He TpaTbTe MHOTO
BpeMeHU Ha Hero. [lepexoaute k Ipyrum tectaM. BepHUTECh K TpyAHOMY BOIIPOCY B
KOHIIE.
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€) 00513aTeNTbHO OCTaBbTE BPEMSI JIJISI TPOBEPKHU OTBETOB, YTOOBI M30€KATh MEXaHUUE-

CKUX OIINOOK.
Kpurepun oneHrnBanus

Ouenka
HEY/I0BJIETBOPUTEIbHO | YIOBJIETBOPUTEILHO XOpoIo OTJIMYHO
0 OcamtoB 3 Oaiuta 4 fdama 5 0ayu10B

Menee 35 % npaBunbHO | 35-64% npaBUIBHO 65-85% mpa- | 86-100% mnpa-

BBITIOJTHEHHBIX 3aJJaHUM. | BBITIOJTHEHHBIX 33J1a- | BUWJIBHO BBINOJ- | BUJIBHO BBITOJ-
HUH. HEHHBIX 3aJla- | HEHHBIX 3aja-

HUM. HUM.

5.3. 3apanus 1us J1a00pPATOPHBIX 3aHATHH

JIabopaTOpHBI NPAKTUKYM SIBJIIETCA BaXKHBIM 3JIEMEHTOM OOy4Y€HHUS, T.K. IIPHU-
BHUBAET HABBIKA CAMOCTOSITEILHOM pabOThl 1 YMEHHE NPUMEHSATh KOMIIbIOTEPHBIE CH-
CTEMBI M IAKEThl MPUKJIAAHBIX MPOTPaMM ISl IMPOCKTUPOBAHUS U HCCIENOBAHUS
PAIMOTEXHUYECKUX YCTPOMCTB IMAKETaAMH MPUKJIAJHBIX IPOrPAMM Pa3JINYHbIMU MPHU-
00opamMu U UHCTPYMEHTaMHU.

[Tpumep TUOBOM TaGopaTOpHON PabOTHI
«Mooenuposanue yugposwvix ycmpoucmey.

Lenv pabomwi: coznanue udpoBoit cxemsl B pegakrope ORCAD Capture CIS
M €ro CTaTUYECKUH JIOTHUECKU aHaIN3; TUHAMUYECKOe MOJCIUPOBAHUE CXEMBI U
MOCTPOEHUE BPEMEHHOM InarpaMMmBbl.

Memoouueckue pekomenoauuu

Brinonnenne kaxxaoil 1a00paTopHOW pabOThl CKIIAJBIBAETCS U3 CIEAYIOLIUX
ATamoB.

1. CamocTtosTenbHas MOJATOTOBKA CTYJIEHTOB K pabore. Ilepen Hawaiom pa-
OOTBI CTYJIEHTHI JOJHKHBI YETKO MPEACTABIATH ceOe 1eib padoThl, yMETh 3aJaTh Ma-
pameTpsl cxembl. JlomkeH ObITh MOJATOTOBJIEH MPOTOKOJ M3MEPEHUM, COAEpKAIIHMA
TaONUIIBI JUIsSl 3alMCH PE3YJIbTATOB M3MEPEHUN U OCHOBHBIE pacdeTHbie (HOPMYIIBI.
CryneHTsl, HE IOArOTOBUBIIHECSA K padOTE B COOTBETCTBUU C 3TUMHU TPeOOBaHUSIMU,
K BBITIOJTHEHUIO pa0OThI HE JJOMYCKAIOTCA.

2. IlpoBeneHue 3Tana MoJeIUMpoBaHUs. DTOT 3Tan ocyuiecTBisercs Ha 11K B
COOTBETCTBHM C METOAMYECKUMU YKA3aHUSIMH, KOTOPBIE COJEPKATCS B ONKUCAHUU K
KaKJ0i padoTre. Pe3ynbTaThl MOETMPOBAHUS MPOBEPSIOTCA npenogaBatenem. CTy-
JEHT B Ui€alie JOJKEH YMETh aHAJIM3UPOBATh MOJIYYEHHBIE PE3YJIbTATHI.

[Ipu pabote B 1aboparopuu HEOOXOAUMO CTPOrO BBINOIHATH BCE MpaBuia TeX-
HUKH 0€30MaCHOCTH M YKa3aHUs MPEenoiaBaTelis.

3. CocTaBiieHne oTueTa o mpojieaaHnHon padote. K oTuery o BbINOJIHEHHON pa-
00Te MPeabABIAIOTCS CleayIolre TpeOOBaHUS:

OTt4er AOHKEH colepkKaTh UCUEPIIBIBAIOIINE JaHHBIE, KaK O IeJId padoThl, TaK

" O pC3yJIbTaTax B cnez:y}omeﬁ IIOCJICAOBATCIbHOCTH .
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® 3aJaHUE;

® CXEeMa YCTAaHOBKH M ONHMCAHUE METOJUKU U3MEPECHHUI;

® pe3ynbTaThl 00PAOOTKHM IKCIEPUMEHTANBHBIX JTaHHBIX, BKIIOYas rpadu-
KU, TaOJIMIIEL;

e 00mue BBHIBOABI O pabOTe U 3aKIIOYEHHUE, O KauyeCTBE MCCIIEIOBAHHBIX
MaTepHaJIoB.

Texcr oTuera JoMKEH OBITH HAMMMCAH AKKYypaTHO M pa300pPUMBO OT PYKH WU
MIPEJICTABIICH B BUJIE paclieyaTKH, TOCe KOMIBIOTEPHON BepcTk. B 006onx cimydasx
TEeKCT JOJKEH MPEACTaBIATh COOON JIOTHUYECKOE H3JIOKEHUE CYIIECTBA BOIPOCA.
Henonyctumo npusenenuie ¢popmyli, Tabnui] 6€3 pa3bICHEHUN BceX 0003HAYECHUMN U
cokpameHnii. OTYET OJDKEH OBITh MOHSATEH IS KaKJIOTO YHTAIOMIETO 0€3 KaKhX-
00 JOTOTHUTEIBHBIX BOTIPOCOB Y COCTABUTENICH OTUETA.

4. Tlocne mpeACTaBIICHUS OTYETa CTYJICHT JOJDKEH MMETh, KaK MUHUMYM, I10-
BEPXHOCTHBIC 3HAHMSI TI0 KOHTPOJIBHBIM BOIIPOCAaM K pab0Te, UMEIOIIMMCS B METOI1 -
YECKUX YKa3aHUSX, U €My BBICTaBIsIETCSA Oalljl, KOTOPHIM OLICHEHA JaHHas Jiabopa-
TOpHas padora.

6. IIpome:xxyTouyHasi aTTecTANUSA

Cnucok ocHo8HbIX 60NpoCcos K 3ademy
(konmponupyemvie komnemenyuu IIKC-3)

PasHoBHIHOCTH cHHTE3a LETEN.

Kak M0xHO c(hopMUpOBaTH LIETU ONTUMHU3ALUN?

3. Omnpenenenue Marematudyeckod mojenu. Knaccudukanuss mapameTpoB moje-
JIEH.

4. Knaccudukanus mozaeneid. OCHOBHBIE XapaKTEPUCTUKUA MOEIIEH.

N =

5.  Kuaccudukaius ypoBHEH CIIOXKHOCTH pajauoantiapaTypbl U (yHKIIMOHAIBHBIX
YPOBHEN aBTOMATU3UPOBAHHOTO IPOECKTUPOBAHUS U UX B3aUMOCBS3b.

6. dopmanbHbie U HU3UUYECKUE CITOCOOBI TOCTPOCHUS MOJIEICH.

7.  IlpoexTHpoBaHHE HA YPOBHE NPUHIUIIUAIBHBIX cXeM U ocHOBHbIE CAIIP.

8.  Urto Takoe rpaHUYHbIC YCIOBUS ONTUMHU3AIMHN U KaKOBBI OCOOCHHOCTHU UX BBIOO-

pa?

9.  OcHOBHbBIE ONTUMU3AIMOHHBIEC AITOPUTMBI U UX OCOOEHHOCTH.

10. OcHOBHBIE Pa3HOBUAHOCTH (PHIBTPOB, AOCTYIHBIE IJIS aBTOMAaTH3UPOBAHHOTO
CTPYKTYPHOTO CHHTE3a.

11. Anroputrm aBTOMaTU3MPOBAHHOIO CTPYKTYPHOI'O CUHTE3a (PUIIBTPOB.

12. TIpeoOpazoBaHue 4acCTOTHI MPHU CHUHTE3€ (PUIBTPOB: YTO BHITIOIHSIETCS HA 3TOM
arare?

13. OcoOeHHOCTH cUHTE3a (PUIBLTPOB HA PACIIPEACIICHHBIX PJIEMEHTaX.

14. OcHOBHBIE HCXO/IHBIE TAPAMETPHI IJIs pacueTa PpuibTpa.

15. OOmue moaxoAbl K CHHTE3Y COTJIACYIOUIUX IIETIeH.

16. OcnoBHbIe Buabl Moienel 3nemenToB POC.

17. AHanuThyecKue MOJEIH.

18. Mogenu B BUI€ SKBUBAJICHTHBIX CXEM.
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19. TaOmau4HbBIE MOIEH.

20. AnropuT™Mbl aBTOMaTU3UPOBAHHOTO KOMIIBIOTEPHOTO MOJEIUPOBAHUS aHAIOTO-
BBIX YCTPOKCTB Ha CXEMOTEXHUYECKOM YPOBHE

21. MogaenupoBaHue CTaTUYECKUX PEXKUMOB. VCXOnHBIE ypaBHEHUS U OCHOBHBIE
YHUCJICHHBIE METO/Ibl UX PELICHHUS.

22. MopaenupoBaHHUE MEPEXOIHBIX MTPOLECCOB.

23. Iakers! npuxiaanbix nporpamm (IIIIT) mist aBTOMAaTU3UPOBAHHOTO KOMIIBIO-
TEPHOT'O MPOEKTUPOBAHUS.

24. Knaccudukanwms IIII1. Bugsr o6ecnieuenns TTIIT.

25. Tlonsarue o 6a3ax manHbiX U1 CYBJI. ba3sr 3nanwuii B I1I111.

26. Knaccudukamus cumynstopoB. HenuHelHble CUMYIISATOPBI U MX IPUMEHEHHE.

27. Cumynsuus TMHEWHBIX LeNel MO MOCTOSTHHOMY TOKY.

28. CuMynsuus JMHEWMHBIX LETel C y4eTOM PEaKTUBHOCTH.

29. Knaccudukarusi HETMHEHHBIX CUMYJISTOPOB.

30. CuMynsuus HENMHEWHBIX LENel MO0 MOCTOSIHHOMY TOKY.

31. Cumynsanus nepexoaHsbIX MPOLECCOB B HEIMHEMHBIX LIETISX.

32. CXOauMOCTh QJITOPUTMOB HEJIMHEWHOW CUMYJSILUU. MeToa rapMOHMYECKOTO
OanaHca.

33. MeToJa MHOTOCUTHAJIBHOIO TapMOHMYECKOro OajaHca. Pa3HOBUJIHOCTH CHHTE3a
LeTen.

34. OCHOBHBIE ONITUMU3ALMOHHBIE AITOPUTMBI; UX MPEUMYILIECTBA U HEJOCTATKH.

35. OpnHokputepualibHasi W MHOTOKpUTEpUaNbHAs onTUMU3AUUUA. CTPYKTYpHBIHA
CUHTE3.

36. Ilapamerpuueckuii cMHTE3 (OMTHUMHU3AINS): BHIOOP BapbUPYyEMBIX MapamMeTpoOB,
1eeBhIX (DYHKIMI U TPAHUYHBIX YCIOBHIA.

37. OOmas unes U NpeuMYIIECTBa PACUETHO-IKCIIEPUMEHTAILHOTO METOa MPOEK-
tupoBanus (HardwareintheLoop (HIL)).

38. Hosble Bo3MOkHOCTH onTumu3anuu npoekrupyeMoeix POC B HIL-cucremax.

Memoouueckue pekomeHoayuu npu nOO20MOBKe K 3a4emy

[ToaroToBKa CTYIEHTOB K 3a4e€Ty BKIIOYAET MPOPAOOTKY JEKIHMA B TCUCHHUH
CEMEeCTpa M HETMOCPEICTBEHHYIO IMOATOTOBKY B JIHU, IMPEANICCTBYIONINUE 3a4€TOM,
BKJTFOYasi, KOHEYHO, IMOATOTOBKY K KOJUIOKBHYMAaM, TECTHPOBAHUIO, BHITIOJTHEHUIO JIa-
OOpaTOPHBIX PA0OT U UX 3aAITUTY.

JIJ1sl TOATOTOBKHU K 3a4eTy (BOMPOCHI BBIAAIOTCS B KOHIIE CEMECTpa) CTYACHT
JIOJIKEH MCITONIh30BaTh HE TOJBKO KYpC JICKITMI, HO 1 OCHOBHYIO U JIONIOJHUTEIBHYO
JUTEPATYPY JJI BEIpAOOTKHA YMEHHMS JIaBaTh Pa3BEpHYThIC OTBETHI Ha IMOCTABJICHHBIC
BOTIPOCHI.

B xo/1e mMOATrOTOBKY K 3a4eTy CTYACHTY HEOOXOAMMO OOpamaTh BHUMAHHE HE
TOJIbKO Ha YypOBEHb 3allOMHHAHHUS, HO M Ha CTENEeHb IOHUMAHUA H3Y4YaeMBbIX
BOIIPOCOB. A ATO JIOCTUTAETCS HE IPOCTHIM 3ayYMBAHUEM, & YCBOCHUEM MTPOYHBIX CH-
CTEMATU3UPOBAHHBIX 3HAHWM aHATUTUYECKUM MbIuieHneM. CrieaoBaTenbHO, HEMo-
CPEIICTBEHHAs MOATOTOBKA K 3a4eTy JOJKHA B PA3yYMHBIX MPOIOPIHSIX COYETaTh U

3aIIOMWHAHUC, U ITIOHUMAHUC IIPOrpaMMHOT0 MaTCcpHrajia.
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Pacnpe,ueneHHe 0aioB TCKYLICTO, py6e>I<Hor0 KOHTPOJIA U 3K3aMCHa

Ne Oo6mas 1-51 TOuKa 2-51 TOUKA 3 Touka
cymMma
1. | Tekymuii KOHTPOJIb
MOCEIICHHNE 3aHATHI 10 Oan- 3 3 4
JIOB Oamna Oana Oamna
BBLIIIOJIHEHHE U 3aI[UTa 21 7 7 7
J1a00paTOPHBIX pabOT oamn 0aJITIOB 0aJIJIOB OayI0B
2. | PyOeskHbIii KOHTPOJIb
TECTUPOBaHUE 15 Gan- 5 5 5
JIOB 0anoB 0anoB 0aIoB
KOJJIOKBUYM 24 8 8 8
Oamra OaioB OaoB OaioB
Hroro 70 23 23 24
0aJ1J10B 0aj1a o0as1a O0aj1a

Kpumepuu oyenuganusn

[Ipu ocBoenun qucturinHbl popmupyercs komnerenmus [IKC-3. Ykazannas
KOMITETCHIIUS (POPMUPYIOTCS B COOTBETCTBUH CO CIEAYIOIIUMH dTATIAMU:
e (QopMupoBaHUE U PA3BUTHUE TEOPETUUYECKUX 3HAHUMU, MPEAYCMOTPEHHBIX YKa-

3aHHBIMU KOMIIETEHIIUSIMHU (MaTepuaibl K 3a4eTy, CaMOCTOsITeNbHas padoTta
CTYJICHTOB);

e TpuoOpeTeHNE U Pa3BUTHE MPAKTHUECKUX YMEHHM, PEAYCMOTPEHHBIX KOMIIE-
TEeHIUSAMU (J1a00paTopHbIe pabOThI, CAMOCTOSITENIbHASA paboTa CTY/ICHTOB);

® 3aKpeIUICHHE TEOPETUYECKUX 3HAHWWA, YMEHMA W MPAKTUYECKHX HABBIKOB,
MPEIYCMOTPEHHBIX KOMIIETCHIIUSIMH (J1abopaTopHble paboThl, MPaKTUKH,
BBINTyCKHAsl KBATH(UKAIIMOHHAS padoTa).

L Kpumepuu OUCHKU Kauecmea oceoenus Oucuunﬂuubl, zaeepmatomeﬁc;l

3auemom
banbl
N .. | Pe3yabrar TpeGoBanusi K ypoBHIO C()OPMHPOBAHHOCTH
(peliTUHI OBOW -
OCBOCHUS KOMIIEeTeH Uil
OLICHKH)
3auTeHo OOy4aronuiics OCBOWJI 3HAHUS, YMEHHUS W HaBBIKH
(6e3 BXOJIAIINE B COCTAB KOMIIETEHIIVU:

61-70 nporeaypsl | [IKC - 3 —-CnocobeH mpoBOIUTh aHAIM3 IPUIUH
chauu 3ade- | Opaka Mmpu U3rOTOBJICHUU U3JIEINI MUKPOIJIEK-

Ta) TPOHUKH U J1aBaTh PEKOMEHAAIMU 10 UX YCTPAHECHHIO
U IPEAYNPEKICHHUIO.

36-61 3aureno (¢ | O6yuatomuiics nmposiisieT kommerennuu [TIKC-3, Ho
MPOIIETypOH | HE B TIOJTHOM 00hEeMe BXOSIINX B UX COCTaB JICH-
caauu 3ade- | cTBHil. OOy4arOIIMIICs MOXKET JOIYCTUTh HEKOTOPbIE

Ta) HETOYHOCTH, HErpyOble OLIMOKHU, 3aTPYIHATHCS B U3-
JIO’)KEHUH MaTepuaa, HO IPaBWJIbHO OTBEYATh Ha 3a-
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AaBaACMBIC CMY BOIIPOCHI.

MeHee 36 Oai-
Ia

HE JIONYILIEH

Komnierenunn He c(hopMupOBaHbI
K 3a4€eTy H opmmp

e «3auTeHO» BBICTABISIETCS OO0yYalOLIEMYCs, MPOJEMOHCTPUPOBABILIEMY IO~
HOE, BCECTOPOHHEE, OCO3HAHHOE MPABWIILHOE 3HAHKME MPOrPaMMHOI0 MaTepua-
Ja ¥ U3JI0XKHUBIIEMY OTBET JIOTUYHO, T'PAaMOTHO, yOEIUTEIbHO, TOTOBOTO K
nanbHeleMy npodeccuoHaIbHOMY COBEPIIEHCTBOBAHUIO.

e [Ipu otBere oOywaromMiics MOMET JONYCTUTh HEKOTOPbIE HETOYHOCTH,
HerpyOble OIMOKH, 3aTPYJHATHCSA B CAMOCTOSITEIbHOM U3JI0KEHUU MaTepuaa,
HO MPaBWJIbHO OTBEYATh HA 33J1aBAEMbI€ €My BONPOCHI, B PE3yJIbTaTe HABOJISA-
IIMX BOIIPOCOB C MOMOILBIO MPENoAaBaTeNsl UCIPABIATH TOMYIIEHHbBIE OIINOKU
Y HETOYHOCTH.

e «He 3auTeH0» MOXXET OBITh BBICTABJICHO OOydYaromemycs, 0OHApyKUBIIEMY
HEMOJIHOE, HEOCO3HAHHOE 3HAHUE Y4eOHO-IPOrpaMMHOI0 MaTepHuala, JI0Mmyc-
KaloleMy rpyobie OmMOKH, HECTIOCOOHOMY CaMOCTOSITENIbHO M3JI0KHTh OTBET
Ha BONPOC, OTBEYAIOIIEMY HENPABWIBHO WM HE JAOIIEMY OTBET HA 3aJaHHBIE
BOIIPOCHI. JIeMOHCTpUPYEMBbIHl YPOBEHb 3HAHUI HE MOXKET ObITh MpPU3HAH J0-
CTaTOYHBIM JIJ1s1 TPO(PECCUOHATILHOM €SI TEIbHOCTH.

7. Meroauyeckue MaTepuabl, ONpeae/doniue Npouexypbl ONeHHBaHUSA

3HAHMU, YMEHU, HABBIKOB M ONBITA AEATEIbHOCTH

Tabnuna 6. Pe3ynpTaThl OCBOCHUS yUeOHOH AUCIMIUIMHBI, TIOJIJICKAIIIHNE POBEPKE.

Pe3yabTaTnl o0yue-
HHS (KOMIIETEHIIMH)

OcHOBHBIE MOKA3aTeJIH OLEHKHU
pe3yJIbTATOB 00y4YeHMsI

Buax ounenou-
HOI'0 MaTepu-

aja
Crniocoben npo- | 3namp: TpeOOBaHUS TexHuueckux | Komioksuym
BOJUTH aHAJIU3 IPH- | PETJIAMEHTOB Ha BBIIIyCKaeMble u3Jenus | TecTupoBaHuE
yyH  Opaka  IpU | MUKPOIJIEKTPOHUKHU; TeEXHOJIornyeckue Qax- | Marepuansl
W3TFOTOBJIEHUH U3[e- | TOPBI, BBI3BIBAIOIIME IOIPEIIHOCTH U3TOTOB- | U1l YCTHOIO
Ui MUKPOAJIEK- | IEHUS W3] MHUKPOIJIEKTPOHUKHU; METO- | OIIpoca
TPOHMKM ¥ JaBaTh | bl OLEHKU MPUTOJHOCTH M BOCIPOU3BO-
PEKOMEHJAIMU 110 UX | AUMOCTH  TE€XHOJIOTMYECKHX  IPOILIECCOB
YCTPaHEHUIO U | IPOU3BOJICTBA U3JEIHI MUKPOIJIEKTPOHUKH;
peayNPExXICHUIO OCHOBBI pa0OThl C CUCTEMaMH aBTOMATU3H-
(IIK- 3) POBaHHOTO IPOEKTUPOBAHUSI. Brimonxenue
Ymems: UCIIOJIb30BaTh CTaHAApPTHBIE | U 3aIIMTA Jia-
KOMITBIOTEPHBIE MPOrpaMMbl Jisi 00pabOTKU | GOpaTOPHBIX

CTaTUCTUYECKUX JAHHBIX; OIPEHCNISATh IPH-
YMHBI OTKJIOHEHHUS [MapaMeTPOB TOTOBOIO W3-
neaus OT 3aJaHHbIX.

paboT; MaTpu-
aybl JJ1 yCT-
HOTO OIpoca
KoutokBuym
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Bradems: cTraTUCTHYECKUM aHAIW30M Ma- | BeimoaHenue
paMETPOB  TEXHOJIOTMYECKHX  OIEpallMii; | U 3alluTa Jia-
BHISIBICHMEM W YCTPaHEHHUEM  NPUYUH | OOpaTOPHBIX
OTKJIOHEHUSI TMapaMEeTPOB TEXHOJOTUUYECKUX | paboT; MaTpu-
orepaiuii OT 3aJaHHbIX. aJibl JIJIs1 yCT-
HOT'0 OIpoca

8. YueOHO-MeTOAMUYECKOE o0ecniedeHUe TUCIUIITIMHBI (MO1YJIA)

OcHoBHas JuTEpaTypa

. OCHOBBI aBTOMAaTH3aIIUU MMPOEKTHO-KOHCTPYKTOPCKUX padbot. Kypc nexmuit [nex-
TPOHHBIHN pecypc]: yueb. mocodue / CmonsieB A.1O., Craduenckux I'.A. - HoBocu-
oupck : M3n-so HI'TY, 2014. http://www.studentlibrary.ru/book/
ISBN9785778224704.html

. KoHCcTpyHpoBaHue y3710B U YCTPOKUCTB 3JIEKTPOHHBIX CPEACTB [ DIEKTPOHHBIN pe-
cypce] : yaebnoe nocobue / /. FO. Mypowmries, U. B. Tiopun, O. A. benoycos. - Po-
ctoB H//[] : ®ennkc, 2013. - (Boicmee o6pazoBanue) - http://
www.studentlibrary.ru/book/ISBN9785222209943.html

. OCHOBBI aBTOMATU3UPOBAHHOTO MTPOCKTUPOBAHUS [ DIEKTPOHHBIHN pecypc]: yueO.
nocobue / FO.®. ABnykoBa - Musnck :Beim. mik., 2013. - http:/
www.studentlibrary.ru/book/ISBN9789850623164.html

. YrpaBlieHHEe Ka4ecTBOM TIPU TPOCKTUPOBAHWUHU TEIJIOHATPYKCHHBIX PaJINO3JICK-
TPOHHBIX CpeNCTB [DnekTpoHHbIH pecypc]| / B.B. XKamnos, A.B. Capadanos - M. :
COJIOH-ITPECC, 20009. - http://www.studentlibrary.ru/book/
ISBN5980031456.html

. KoMmstoTepHOe MOIeTMpOBaHUE )KECTKUX THOPUTHBIX CHCTEM [ DIEKTPOHHBIN pe-
cypc] / E.A. HoBukos, }0.B. [llopaukos - HoBocubupck : U3n-so HI'TY, 2013. -
http://www.studentlibrary.ru/book/ISBN9785778220232.html

Jlononnumenvnas aumepamypa

ABTOMAaTH3aIMsl CcXxeMoTexHudeckoro mnpoektupoanusi / B.H. Wnbun, B.T.
®ponkun, A.M.bytko u np. ITox pen. mpod. B.H. Mnpuna. Yuebnoe mocodbue mis
PaIMOTEXHUYECKUX cliennaibHocTel By30B. M.: CoB. Panuo,1987.

Pazeur B.J[. Cucrema cxemorexnuueckoro moaenupoBanuss MICROCUP-V.
M.: Conon, 1997.

Pazesur B.J[. Cucrema CXEeMOTEXHMYECKOIO MOJEIMPOBAHUS NEYATHBIX IUIAT.
M.:CK - [TIPAHIC, 1996.

HopenkoB N.I1. OcHOBBI aBTOMaTU3aLMK MPOEKTUPOBAHUS. YUEOHUK MO CHEH-
ansHOCcTH CAIIP. U3n-so MI'TY um. H.D. baymana, 2000 r.

Pazeur B.J[. CucteMa CKBO3HOrO NPOEKTUPOBAHUS AIEKTPOHHBIX YCTPOWCTB.

DESIGNLAB, M.: Comnon, 1997.
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http://www.studentlibrary.ru/book/ISBN9785778220232.html
http://www.studentlibrary.ru/book/ISBN5980031456.html
http://www.studentlibrary.ru/book/ISBN5980031456.html
http://www.studentlibrary.ru/book/ISBN9789850623164.html
http://www.studentlibrary.ru/book/ISBN9789850623164.html
http://www.studentlibrary.ru/book/ISBN9785222209943.html
http://www.studentlibrary.ru/book/ISBN9785222209943.html

6. Apxanrensckuii A.f., CaBunoBa T.A. CnpaBounoe mocobue mo PSPICE u
DESIGN CENTER. M.: MU®MU, 1996.

7. ApxanrensckuiiA.Sl. PSPICE u DESIGN CENTER. Y.1: CxeMoTexHHYECKOE
MOJIETTMPOBAHUE, MOJIEIIHA 3JIEMEHTOB, MakpomoaenupoBanue. M.: MUOU, 1996.

8. ApxanrenbckuiA.Sl. PSPICE u DESIGN CENTER. Y.2: Mogenu uudpoBbx U
aHanoro-un@poBeix ycrpoictB. Unentudukanusa mapamerpo moaenei. I'padu-
yeckue penaktopsl. M.: MU®H, 1996.

llepuoouueckue uzoanus

Kypuanst «[Ipubopsl 1 TEXHUKA SKCIEPUMEHTaY, «I3MepuTeNnbHas TEXHUKAY,
BXOJIUT B MepEUYCHb NEPUOJUICCKUX H3JaHUI noydaeMmbix Oudiamorekoit KbI'Y, B
KOTOPOM CTYJICHT MOKET O3HAKOMUTHLCS C COBPEMEHHBIMH JIOCTIKCHHSIMU B 00J1aCTH
TEXHUYECKUX U3MEPECHUI.

HNHuTepHeT-pecypcesl

Poccuiickas rocygapctBennas ounonuoreka (PI'B) http:/ www/rsl.ru

Poccuiickast HarmoHanbHas OubamoTeka http://www/nsl.ru

bubnmnoreka PAH 1o ecrectBenHsiM Haykam http:// www/benran.ru

bubnuorexa Akanemun Hayk http:// www/rasl.ru

http://lib.kbsu.ru/ - bubnuorexka KbI'Y.

http://www.garant.ru/ - CnpaBouyHas npaBoBas cucreMa «l'apanT.

http://www.consultant.ru/ -CnipaBouHnast npaBoBas cuctema «Koncynaprantlimrocy.

http://www.studmedlib.ru - 9bC «KoHcynbTaHT cTyi€HTa»

http://www.ph4s.ru/book_electronika.html - O0pa3oBarenbHblil mpoektT A.H.

Bapruna

10.http://www.platan.ru — KaTajaor 3JeKTPOHHBIX KOMIIOHEHTOB;

11.https://www.sciencedirect.com/ - [lomHoTekcTOBast 6a3a maHHBIX ScienceDirect.

12.T’'ocynapcTBeHHas IMyOIUYHAS HAy9IHO-TeXHUUecKass Onommoreka CHOMPCKOTO OT-

nenenust PAH http://www/spsl.nsc.ru

9. IIporpamMHoOe o0ecriedeHre COBPeMEHHbIX HH(POPMAIIHOHHO-KOMMYHHMKA-
HMOHHBIX TEXHOJIOT Ui

RN R W=

1. CtyneHThl UMEIOT JOCTYyH K €AMHOMY OOpa3oBaTebHOMY MOpTally, TJIe
MOTYT B OTKPBITOM JOCTYIE IOJIb30BaThCSA pECypcaMH y4eOHO-METOAMYECKOU JIH-
TepaTyphl, ABISIFOIIMMUCS pazpaboTkamu Beayumx BY30B Poccum.

2. Jlng peUTUHTOBOIO KOHTPOJISl MCHOJB3YETCAd CUCTEMa KOMIIBIOTEPHOIO Te-
cTUpOBaHUs Ha 6a3e mporpaMMHoro obecrnedueHuss Moodle.

3. Ilpu BbIMONHEHUHU 1a0OPATOPHBIX PAOOT CTYJAEHTHI MOJIb3YIOTCS KOMILIEKCAMU
nporpamMm p-SPICE u MicroCup. O6paboTKy 3KCIepUMEHTAIbHBIX JaHHBIX ITPOBO-
IST ¢ MpUMEHEeHneM nporpaMMubix cpei Microsoft Exell, MathCad.

4. B pamkax obecrieueHus MPUMEHEHUSI KOMIIBIOTEPHBIX TEXHOJIOTHI B 00pa-
30BaTEIbHOM MPOIECCE MMEIOTCS CHENHAIN3UPOBAHHBIE KOMITBIOTEPHBIE KJIACCHI C
COBPEMEHHBIM MMPOTPAMMHBIM 00€CTIEYEHUEM U BBIXOAOM B MIHTEpHET.
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https://www.sciencedirect.com/
http://www.platan.ru/
http://www.ph4s.ru/book_electronika.html
http://www.studmedlib.ru/
http://www.consultant.ru/
http://www.garant.ru/
http://lib.kbsu.ru/
http://www/rasl.ru

10. MarepuajbHO-TEXHUYECKOE o0ecnevyeHne U CIUIIITUHBI

MarepranbHO-TEXHUYECKYI0 0a3y Ul MPOBEACHUs 3aHATUH MO JUCLUUIIIMHE

COCTaBIIAOT:
® CHeIUalIM3UPOBAHHAs AyJAUTOPHS, MCIOJb3yeMas MpU MPOBEACHUU 3aHITHM

nexkiuoHHoro tuna Nel34, ocHaieHHass MyJIbTUMEIUWHBIM MPOEKTOPOM H

KOMIUIEKTOM ammapaTyphl, MO3BOJSIOUICH JEeMOHCTPUPOBATh TEKCTOBBIE U

rpadudecKkue MaTepHUaIb;

e pabouee MECTO IpenoJaBaTes;
e paloune MecTa CTYACHTOB.

MynpTumenuiiHas Ipe3eHTalus, COINPOBOXKIAOINAS JIEKLUIO, I103BOJSAET
MPENo/IaBaTeN0 aKIEHTUPOBATh BHUMAHUE CTYACHUYECKOM ayJUTOPUHU Ha KIHOYEBBIX
BOIIPOCAX JICKIUH.

JuctuninHa obecnieyeHa:

® TECTOBBIM MaTepHallaMU B DJIEKTPOHHOUW oOywaromiedt cucreme «Moodley

(OTKpBITHII YHUBEPCUTET);
® KHWXHBIM (OHIOM OMOIUOTEKH;
® DJICKTPOHHBIMU BEPCHUSIMU JIEKIIMH U yUEOHUKOB.

JlaGopaTopHble 3aHATHS MPOBOJATCS B KOMITBIOTEPHBIX KJIACCaX, OCHAIICHHBIX
coBpemenHbiMu [1K ¢ mpukiiagapiM MporpaMMHBIM 00€CTIEYeHIEM CHCTEM aBTOMATH-
3UPOBAHHOTO MIPOEKTUPOBAHUS PAIMOIIEKTPOHHBIX YCTPOUCTB.

CtynmeHThl HWMEIOT JOCTynm 4Yepe3 WHTepHET 10CTyn K DIEKTPOHHOM
oOyuaronieit cucrteme «Moodle» (OTKpBITHI YHHUBEPCUTET), KOTOpas IO3BOJISET
pa3MelaTh JJIEKTPOHHbIE y4eOHbIE Kypchl B CBOOOJHOM JOCTYIE IS CTYAECHTOB
YHUBEPCUTETA.

[Ipu npoBeIeHUN 3aHATUH JICKIMOHHOTO THUIIA, CEMUHAPCKUX 3aHATHUN UCIIOJIb-
3YIOTCA:

JIUYEHIUOHHOE NPOZPAMMHOE 0DecneyeHue:

e [lponykrel Microsoft (Desktop EducationALNGLicSaPk OLVS Academic

Edition Enterprise) nmoamnucka (Open Value Subscription);

e AmHTuUBHpycHOe mnporpamMmmHoe obecrneuenune Kaspersky Endpoint Security

Cranpmaptasiii Russian Edition;

e AltLinux(Anbst O6pazoBanue §);

Cc60000H0 pacnpocmpansaemovle RPOPAMMbBL:

e Academic MarthCAD License - MaTeMaTndeckoe mporpaMMHOE 0OeCTICUeHHE,
KOTOpPO€ MO3BOJISIET BBINOIHATh, AHAIU3UPOBATh BAXKHEHIIINE HWHKEHEPHBIS
pacueTbl 1 OOMEHUBATHCS UMU;

e WinZip mist Windows - mporpaMm JJist CKaTHsl U pacCliakoBKU (paiiiios;

JIist CTyA€HTOB C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 37]0POBbsSI CO3/IaHbl CIICIH-

ABHBIC YCIIOBUS VISl TIOyYEHUS 00pa30BaHUSI.
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B nensix AOCTYNHOCTH MOJYy4YE€HHs BbICIIErO 0Opa3oBaHuUs 10 00pa3oBaTebHBIM
nporpaMMaM MHBaJUJaM{ U JUIAMH C OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBBS
YHUBEPCUTETOM 00ECIIEUUBAETCS:

® aNbTEPHATHBHOW BepcHel OPUIMAIBLHOTO caiita B ceTu «HTepHeT» s cia-

OOBHIAIINX;

® TPUCYTCTBHE AaCCHUCTEHTA, OKAa3bIBAIOIIETO OOydarolmeMycs HEOOXOIUMYIO
MTOMOIIIB;

® IS MHBAJUIOB U JIUI] C OTPAHHYEHHBIMHA BO3MOXKHOCTSIMHU 3/I0POBbS 10 CIYXY
— nyOnmupoBaHUe BCIYX CIPABOYHONM MHGOPMAIMH O PACTIUCAHUH YUEOHBIX 3a-
HATUN; oOecreueHrne HaJIeKaUMU 3BYKOBBIMH CPEJICTBAMHU BOCIIPOHU3BEJIE-
HUS HTHPOpMAIIIH;

e ISl WHBAIUIOB W JIMI[ C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 370POBBS,
UMEIONINX HapyIICHUs OMOPHO-ABUTATENIBHOTO ammapara, CO3JaHbl MaTepu-
ATbHO-TEXHUYECKHE YCJIOBHS, OOCCIIEUMBAIONINE BO3MOXKHOCTH OECIpEnsT-
CTBEHHOT'O JTOCTyIa 00ydJaromuxcsi B yaeOHbIC MTOMEIICHUs, 00BEKTY TUTAHMSI,
TyaJIeTHBIC ¥ JPyTHe TTOMEIICHUS YHUBEPCUTETA, a TAKXKE MPEObIBAaHUS B yKa-
3aHHBIX TTOMEIICHUIX (HaJU4Khe PAaCIIMPEHHBIX JBEPHBIX MPOEMOB, MOPYUHEH
U APYTHUX MPUCTIOCOOJICHHIN).
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JIucT u3MeHeHuii (IOMOTHEHH) B paboueld mporpaMmme JUCITUTUTMHBI (MOTYJIsT)
«OCHOBBI KOMIIBIOTEPHOT0 MPOEKTUPOBAHUS U MO/IeJIMPOBAHMS PaTHO0IJIEK-
TPOHHBIX CPeACTB» 110 HanpasiaeHuio moarotoBku 11.03.01Paguorexnuka
HaIpaBJIeHHOCTh (Mpoduiib) UHTErpupoBaHHbIe CUCTEMbI 0€30I1ACHOCTH

Ha20 -20 y4eOHBIH rox

Ne daemeHT (myHkT) PII/I Ilepeyens BHO- | IIpumeuyanue
n/n CHUMBbIX U3MEHe-
HUM
Obcysicoena u pekoMeHO08aHa HA 3Ace0anu Kageopwl
DIEKTPOHUKH ¥ IIU(PPOBBIX HHPOPMAITMOHHBIX TEXHOJIOTHUH,
poTOKOJI No OT « » 2021 r.
3aBeayromuii kageapoii / P.I11. Temien /

IHOAIINCH

25

pacudpoBKa NOANKUCH JaTa




	Содержание
	1. Цели и задачи освоения дисциплины (модуля)
	2. Место дисциплины в структуре ООП ВПО
	3. Требования к результатам освоения содержания дисциплины
	4. Содержание и структура дисциплины (модуля)
	Структура дисциплины (модуля)

	5. Оценочные материалы для текущего и рубежного контроля успеваемости и промежуточной аттестации
	5.1. Коллоквиум
	Вопросы, выносимые на коллоквиум
	(контролируемые компетенции ПКС-3)

	Вопросы, выносимые на коллоквиум
	5.2. Образцы тестовых заданий
	Вопросы, выносимые на коллоквиум
	(контролируемые компетенции ПКС-3)
	Методические рекомендации по подготовке к тестированию

	5.3. Задания для лабораторных занятий

	6. Промежуточная аттестация
	(контролируемые компетенции ПКС-3)

	7. Методические материалы, определяющие процедуры оценивания знаний, умений, навыков и опыта деятельности
	8. Учебно-методическое обеспечение дисциплины (модуля)
	Основная литература
	Интернет-ресурсы

	9. Программное обеспечение современных информационно-коммуникационных технологий
	10. Материально-техническое обеспечение дисциплины
	Лист изменений (дополнений) в рабочей программе дисциплины (модуля)

