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1. llesiu ¥ 3a1a4M OCBOEHUSA TUCHHUIIMHBI (MOLYJIA)

Heab nucuMmimHb:OPMUPOBAHUE Yy CTYJEHTOB 3HAHUM M HABBIKOB, HEOO-
XOJIUMBIX ISl TPOCKTUPOBAHMS PA3IUYHBIX pPaguo3JeKTpoHHbIX cpenacTB (POC) c
INPUMEHEHUEM KOMIBIOTEPHBIX CHCTEM aABTOMATU3UPOBAHHOTO IPOEKTUPOBAHMS
(CAIIP), a Tak)ke MHTETPUPOBAHHBIX CUCTEM MOJICIIMPOBAHUS U U3MEPEHUHN.

K ocHOBHBIM 3agayaM AUCHHUIIMHBI OTHOCUTCA H3Yy4y€HHUE:leNeH, crocoOoB,
3a/1a4 U MPOLECCOB aBTOMATU3UPOBAHHOTO KOMITBIOTEPHOTO MPOEKTUPOBAHUS U MO-
JEIMPOBaHUs; OCHOBHBIX Pa3HOBHAHOCTEW Mojeneil snemeHToB POC; MeTonoB cu-
MYJISIHAA DJIEKTPUYECKUX LENed W CTPYKTYp; METOAOB CHHTE3a U ONTHUMHU3ALUHU
ANEKTPUYECKUX LIENEH U CTPYKTYP; PACUETHO-IKCIIEPUMEHTAIBHBIX METOJ0B IPOECK-
THPOBaHMS; MATEMAaTHYECKUX OCHOB KOMIBIOTEPHOTO MOJEINPOBAHNS KOMIIOHEHTOB
POC pa3nu4HOro ypoBHS CIOKHOCTH; OCHOBHBIX pazHoBuaHocTeit CAIIP u unTe-
TPUPOBAHHBIX CUCTEM MOJACIUPOBAHUS U U3MEPEHU.

N3yuenune AUCIUIUIMHBI HAITPaBJI€HO HA MOATOTOBKY CHEIUAIMCTOB, CIIOCO0-
HBIX pelaTh Npo0daeMbl, BOSHUKAIOIINE MPU IKCITyaTallMi U3AEIIUNA 31€KTPOHHOM
TEXHUKHU C y4eTOM 00JIaCTH, TUIOB U 33/1a4 NPO(PECCUOHATILHOM ESITEIbHOCTH B CO-
OTBETCTBUU C MPO(HEeCCUOHATBHBIMU CTaHIAPTAMMU:

— 06.005 «Cneuuanuct Mo 3KCIUTyaTallMd PaJMO3JIEKTPOHHBIX CPEICTB (MHXKeE-
HEP-3JIEKTPOHUK)», YTBEPKACHHBIN MpHUKa3oM MUHUCTEPCTBA TpyAa U COLMAIBHOMN
3amuThl Poccuiickoit @enepanuu ot 31 uronst 2019 roga N 5401 (3apeructpupoBaH B
Muntocte P® 28 aBrycra 2019 roga, peructpaunonnsiii N 55756).

— 40.058 «MHxeHep - TEXHOJIOT MO MPOU3BOJACTBY HU3JICIUN MUKPOIIEKTPOHUKU,
YTBEPKACHHBIN NPUKa30M MuHKUCTEPCTBA TPyAa U COLMAIBLHOM 3alUThI Poccuiickon
®enepanuun ot 03.07.2019 r. Ne 480u (3apeructpupoBan Munioctom Poccuu
29.07.2019 r. Ne 55439).

2. Mecro qucuuniannsl B crpykrype OOII BIIO

JucuunnrHa «OCHOBBI KOMIIBIOTEPHOTO MPOEKTHUPOBAHUS UM MOJEIHPOBAHUS
pazvodJIEKTPOHHBIX CPEACTBY» OTHOCUTCS K Oi0Ky b1.B.06 nmo HanpaBieHuto noaro-
toBKkM 11.03.01 Pagnorexnuka, npopuis «MHTErpupoBaHHble cUCTEMbl 0€30IaCHO-
CTH.

[Ipu ocBOEHMM AMCHUUIUIMHBI OOYYarOIIMHCS CMOXET YaCTUYHO MPOJEMOH-
CTpPUpPOBaTh cleayromme 06001eHHbIe TpynoBbie pyHkiunu (OTd):

— OJkcmjyatanusi paaModIeKTPOHHOW ammapatypbl (TpodeccHOHATbHBIN
ctangapT 06.005 «CrenraiucT mo 3KCIUTyaTallud PaiuO3JIEKTPOHHBIX CPEACTB
(MHXKEeHep-dIIEKTPOHUK)», KoA B, ypoBeHb kBanudukauuu -5);

— Pa3paboTka eMHUYHBIX TEXHOJIOTMYECKHUX MPOLECCOB U PeKOMeHAluii
N0 YCTPAHEHUIO M TNpeayNpexIeHUI0 Opaka B NPOM3BOACTBE M3AeJMil
MHKPO3JIeKTPoHUKH (mipodeccronanbubiii crangapt 40.058 «Muxenep -
TEXHOJIOT I10 IPOU3BOACTBY W3IEIHA MHUKPOIJIEKTPOHUKW», KOA B, ypoBeHb
KBajuduKanum -6).



[IpenmecTByOMUMH JTUCUUIIMHAMY, (OPMUPYIOIIMMH HadajJbHbIE 3HAHUA,
SABIIIOTCA: MaTeMAaTUYECKUN aHanu3, WH(GOPMALMOHHBIE TEXHOJOTHH, UYWCICHHBIC
METO/Ibl U METOJbl MojaenupoBaHus. [locnenyomuMyu NUCHUILUIMHAMU SIBISIOTCS:
IPOrpaMMHBIE CPEICTBA MPOCKTUPOBAHUS SJEKTPOHHBIX YCTPOUCTB, TEIEKOMMYHH-
KallMOHHBIE TEXHOJOTHUH, 3aIUTa BBITYCKHON KBANM(PUKALIMOHHON pabOThI, BKIIIOYAS
MOATOTOBKY K IIPOLIEAYPE 3AIUTHI U MPOUEAYPY 3ALIUTBHI.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHS COACPKAHUA TUCHMUILIMHBI

[Iponiecc m3yueHus AUCIUIUIMHBI HAMpaBieH HAa (HOpMUPOBAHHE SJIEMEHTOB
caenyromux komnereHui B cootBercTtBu ¢ ®I'OC BIIO u OITOIT BO no nanHomy
HaIIPaBJICHUIO MTOATOTOBKHU:

a) Npo(ecCHOHATBHBIX KOMIIETEHIIHIA:

— Cnoco0eH NMPOBOAWTH AHAJIN3 NMPUYMH OpaKa NMpPM M3rOTOBJEHHUU W3AeTUil
MHUKPOJJIEKTPOHUKHN M JaBaTh PEKOMEHIANUM MO UX YCTPAHEHUIO M Mpeaynpe-
skaenuro (ITIKC-3) (mpodeccuonanbusiii crangapt 40.058 «MHxeHep-TeXHOIOT M0
IIPOU3BOJICTBY M3JIEJINA MUKPOIJIEKTPOHUKNY, TPpyAoBas pynkuusa B/01.6 -Anaau3
NPUYUH OpaKa NMpPHM U3rOTOBJIEHUM U3AeJNd MUKPOIJIEKTPOHUKHA U pa3padoTka
peKoMeHAauMid M0 UX YCTPAHEHHUIO U MPeayNnpeKIeHUI0).

Koa n HanMeHOBaHUE HHANKATOPA T1OCTHKEHUSI KOMIIETEHIIMHU:

- [IKC-b.3.1. BeisBisier TexHosiorudeckue GakTopbl, BEI3BIBAIOIITNE T10-

TPEIIHOCTH U3TOTOBJICHUS U3/IEIIUA MUKPOIJIEKTPOHUKH.

- [MIKC-b.3.2. laeT npeaioxeHus Mo JUKBUJAIMN Opaka B IPOU3BOJICTBE

U3 MUKPOAJIEKTPOHUKH.

B pe3ynbrate 0CBOCHUS JUCHUIUIUHBI CTYAEHT JOJIKEH:

3HATh:
— - TpeOOBaHUSI TEXHUYECKUX DPErJIAMEHTOB Ha BBIIyCKaeMble M3/ENINs MHUKPO-
IIEKTPOHUKY;
— - TEXHOJIOTUYECKUE (PAKTOPbI, BBI3BIBAIOIINE MOTPEIIHOCTH HU3TOTOBJICHUS U3-
JEIUN MUAKPODJIEKTPOHUKY;
— - METOJbl OUEHKH MPUTOJHOCTH M BOCHPOU3BOJMMOCTH TEXHOJIOTUYECKUX
IIPOLIECCOB NTPOU3BOICTBA U3AEIUNA MUKPOIIEKTPOHUKH.
yMeTh:

- HUCIOJIb30BaTh CTAaHJAPTHBIE KOMIIBIOTEPHBIE MPOrpamMmbl i 00pabOTKH
CTaTUCTUYECKUX JaHHBIX;
- OIPEAEIIATH MPUYMHBI OTKJIOHEHUS MapaMETPOB F'OTOBOTO U3JEIUS OT 3a/1aH-
HBIX;

BJIA/ICTh:
- CTATUCTUYECKUM aHAJIU30M [1apaMETPOB TEXHOJIOTUYECKUX OIEPaLUi;
- BBIBJICHUEM M YCTPAaHEHHEM IIPUYMH OTKJIOHEHUS IapaMETPOB TEXHOJIOTH-
YECKUX OIlepalui OT 3a1aHHBIX.



4. Copaep:xxaHue U CTPYKTYpa JTUCHMILIUHBI (MOIYJIs1)

B Tabaune 1 npuBoauTCa onmucaHue COACPKaHUS TUCIHUIUIMHBI, CTPYKTYPUPO-

BaHHOE IO pas3feliaM, ¢ yKa3aHHeM M0 KaXAOMy paszieny (QOopMbl TEKYIIero KOH-
TpoJist: 3amuTa JadoparopHoit pabotsl (JIP), kommoksuym (K), TecrupoBanue (T).

Taomuna 1
Ne HaumenoBa- Kox kon- | ®opma Te-
pa3- | Hue Conep:xanue pas3jiesna/TeMbl TPOJIMPY- | KyLIero
aejaa pasaeja e€MOon KOHTPOJIA
KOoMIIe-
TCHIIUH
(ma  ee
YacTH)
2 3 4
Henu, cno- |IIpeamer u coxepxanue Kypca. Cno-
coObl, 3aJa- | cOObl MPOEKTUPOBAHUSA - MAaKETHUPOBa- MKC-3
Yd W 1po- | HUe, PU3nyeckoe MoAeIMpoBaHUE, Ma- K, JP, T
LECChl KOM- | TeMaTuYeckoe MojenupoBanue. Cro-
MNBIOTEPHOTO | COOBI MAaTEMAaTHYECKOTO MPOEKTUPOBa-
MPOEKTUPO- | HUSL - PY4YHOU, ¢ npuMmeHeHuem DBM,
Banus POC | aBromarnsupoBaHHbId. Tunel 3amad
npoeKTUpoBaHus. TunoBas  OJOK-
cxeMa Ipouecca IPOEKTUPOBAHMUS.
HNepapXn4HOCTh MPOLIECCOB MPOEKTH-
pOBaHUS CBEPXY BHU3 U CHHU3Y BBEpX.
QOyHKIMOHAIBHBIM, KOHCTPYKTOPCKUN
W TEXHOJIOTMYECKUU pa3pe3bl B IPO-
necce npoektupoBaHus. [lonsrue 006
UMUTAMOHHOM U (OPMYJIBHOM TPO-
ektupoBaHuu. llonsthe TexXHOJIOrNY-
HOCTH IPOLIECCA MPOCKTUPOBAHUSI.
Marematu- | OnpeneneHue MareMaTHYeCKOW MoOJe-
yeckue oc- | ym. Kiaccudukanus mapamMeTpoB Mo-
. . IIKC-3
HOBbI  KOM- | aeneil. Knaccudukanus moxeneir. Oc- K, JIP, T
MBIOTEPHOTO | HOBHBIE  XapaKTEPUCTUKUA  MOJECIIEH.
moaenupo- | Knaccudukaius ypoBHEH CI0KHOCTH
, | BaHHMS KOM- | pajuoalnaparypbl 1 (b yHKIIMOHAIBHBIX
MTOHEHTOB YPOBHEN aBTOMAaTHU3UPOBAHHOTO TMPO-
PO3C  pa3- | ekTupoBaHuUS ©U KX B3aUMOCBS3b.
JIMYHOI'O Wepapxus u npumepbl MOJENIECH I
YPOBH pa3HbIX (YHKIMOHAJIBHBIX YPOBHEH
CJIIOHOCTH | MpoeKTupoBaHus. PopManbHbie U Pu-
3MYECKHE CTOCOOBI MOCTPOCHHSI MOJIe-




JIEH.

Orambl ¥ ac- | [I[poeKTUPOBAaHUE HAa YPOBHE CTPYK-
ICKTBI PO~ | rypHpIx CXeM u OCHOBHBIE K,JP, T
CKTHPOBA- CAIIP,o6ecnieunBaromye Takoe IMpo- HKC-3
ausg POC, ’ i
oxBaTegae- | CkTupoBanue. Kommonenr Visual Sys-
Mble coBpe- | tem Simulator (VSS) CAIIP AWR De-
MEHHBIMH sign Environment (AWRDE).
CAIIP, u ux [IpoekTupoBaHue Ha ypOBHE IPUHIIU-
UHTCTPAIMSA | ppanpppix cxem u ocHoBHBIe CAIIP,
B C/UTHBIN 00€eCIeunBaOIINEe TaKoe IPOCKTHPO-
[UKJT POEK-
THpoBaHus | BaHHE. Komnonent  AnalogOffice
CAIIP AWRDE.
[IpoektupoBanne POC ¢ yueTtom BoII-
HOBBIX 3 dektoB u CAIIP, obecneun-
BaIOLIME TaKoe IpoekTupoBanue. Kowm-
nmoHeHT  MicrovaweOffice (MWO)
CAIIP AWRDE.
WNuTerpupoBaHHbIE CHUCTEMBl MOJIEIHU-
poBanuss u  u3mepenuir  (Hard-
wareintheLoop (HIL)). IIporpammuo-
anrapaTHble KOMIUIEKCHI C HMCIOJIb30-
BaHHEM CHCTEMBbI MPUKIAJHBIX MPO-
rpamm AWRDE + LabVIEW u wmo-
IYJIbHBIX HW3MEPUTENIbHBIX IIaTHOpM
PXI.
OcHOBHBIE Kpatkuii 0030p OCHOBHBIX BHJIOB MO-
pa3HOBU- neneir anemeHtoB POC. Ananutuue- MKC-3 K,JIP, T
HOCTH MOJIe- | CKMe€ Mojenu. Mojiean B BUJE SKBUBa-
Jieil BJIeMEeH- | JICHTHBIX cXeM. TabluyHble MOJIEIH.
ToB POC
AnropuT™mbl AJTOpUTMBI aBTOMAaTHU3HPOBAHHOI'O
ﬁg?gz}}?;;g: KOMITBIOTEPHOTO MOJCITHPOBAHMKS aHa- | rx 3 K,JP, T
33 1 OIITH- JIOTOBBIX YCTPOMCTB Ha CXEMOTEXHUYE-
MU3AITHH CKOM ypoBHE. MojenupoBaHue CTaTu-
AHAJIOrOBEIX | YECKUX PCIKHUMOB. HCXOI[HBIG YpaBHC-
U HU(GPOBBIX | HUSI U OCHOBHBIC YHCICHHBIC METOMbI
YCTPOUCTB uX peureHuda. MoaenupoBaHUE MEpe-

XOJIHBIX IIpoleccoB. MoaennpoBaHue
YaCTOTHBIX XapaKTEPUCTHK.

ANTrOopUTMBI ABTOMATH3UPOBAHHOTO
KOMITBIOTEPHOTO MOJEJIUPOBAHUS aHa-
JIOTOBBIX YCTPOMCTB Ha (DYHKITMOHAJIb-

7




HOM YypOBHE. THIOBBIE DIEMEHTHI
(YyHKUHOHANBHBIX CXEM U CHOCOOBI

MOJEINPOBAHUS. MopnenupoBanue
O€3bIHEPLIMOHHBIX  (PYHKIIMOHAIBHBIX
cxeM. MogenupoBanue BpPEMEHHBIX

nuarpamM. MojaenupoBaHue JTHHAMU-
YECKUX XapaKTePUCTUK (DYHKIIMOHAIb-
HBIX CXE€M BO BPEMEHHOM M YaCTOTHOU
o0nacTsx.

AJTOpUTMBI aBTOMATU3UPOBAHHOIO
KOMIIBIOTEPHOTO MOJEIIUPOBAHUs
uuppoBbix ycrpoictB. IlocraHoBkM
3a1a4d ONTUMH3ALMHA U OCHOBHBIE all-

TOPUTMBI  ONITUMHU3AINH, HCIIOIb3Yye-
mbie B TT1I1.
Metonst uc- | Onpenenenne IIIIIIs aBTOMAaTU3H-
Egﬁf’;:;:;% POBAHHOTO KOMIIBIOTEPHOTO MPOCKTH- | e 3
S ——— poanus. IIIIII kak  4YenoBeko- K, JIP, T
MporpaMm MamHHas cucreMa. Knaccudukanus
mast aroma- | LI Buasr obecneuenns T
TU3upoBaH- | Jluarsuctuueckoe odecredenue I[T1I1.
HOTO KOM- CocTtaB JMHTBUCTUYECKOTO obecreue-
MBIOTCPHOTO | yyg i TpeGoBanus k HeMy. Knaccudu-
IPOCKTHPO-
papms POC. | Kalusd  A3BIKOB [IIIII. CoBpemeHHBIE
JUAJIOTOBBIC CHUCTEeMBI. HTemeKTy-
anbHbIl uHTep(detic. CTpykTypa 3ana-
HUW Ha aBTOMaTHU3UPOBAHHOE MOJICITH-
poBanne u npoektupoBanue POC.
[IpencraBnenre MCXOAHBIX IAHHBIX MU
pE3yIbTaTOB.
Nudopmarmonnoe obecrnieuenue [TII1.
CocraB u kiaccudukanus uHbopma-
nmonHoro obecniedenust IIIIII. Ilons-
tue o 0Oa3ax manHbIX U CYBJIl. ba3b
3Hanu B IIIIII - wmHTEMNEKTYyabHBIE
OMOIMOTEKN TUIMOBBIX JJIEMEHTOB W
(GparMeHTOB CXEM H YCTPOMWCTB, TPO-
EKTHBIX OMeparii ¥ MapiipyToB Mpo-
EKTUPOBAHUSI.
Merons CumyJsIus TMHENHBIX LENEH.
CUMYJBIIAA | Cyvyisius HETMHENHBIX LEnel MeTo-
AJIEKTpUYE- . IHKC-3
ckix Lerei | AOM PEICHUA HETMHEHHbIX mudde- K, JIP, T
U cTpykTyp | PCHIMAILHBIX YPABHEHUH BO BpEMEH-

Hoit o6nactu (SPICE). Cumyisiius He-
JIMHEWHBIX IIENEe METOJIOM TapMOHH-

8




yeckoro Oamanca. CumyJsnus BOJHO-

BBIX IPOIIECCOB B AJIEKTPUUYECKUX IIE-

max. KBasu-T BomHbel. Meton ceTok.

MeTo 1 MOMEHTOB.
Cunres u [TapameTpruueckuii W CTPYKTYPHBIU
OIITUMH3A- cuHre3 anekrpuyeckux ueneit. CAIIP, MKC-3
LU DJICK- oOecrneynBaroIie TaKhue BHUJIBI CHHTE- K, JP, T
TPUYECKHUX | 3a.
Leneu u [Tapamerpuueckuii cuHTE3 (ONTHUMHU-
CTPYKTYP 3ammsi): BBIOOP BapbUpPyEMBIX Iapa-

METpPOB, 1eJEeBbIX (DYHKIUNA U TpaHUY-

HbIX ycioBHM. OCHOBHBIE ONTHUMH3A-

[IUOHHBIE AJITOPUTMBI; UX MpPEUMyIle-

cTBa U Henoctatku. OHOKPUTEpUAITb-

Has ¥ MHOTOKpUTEpHalbHas ONTHUMHU-

3aLUu.

CTpyKTYpHBII CUHTE3.
Pacuetno- OOmias uaes W IpeuMyllecTBa pac-
DKCIEPU- YETHO-3KCIIEPUMEHTAIBHOTO  METoAa

. IKC-3

MeHTalnbHbIe | mpoekTupoBanusi (HardwareintheLoop K, JIP, T
METO/IbI (HIL)).
MPOEKTUPO- | AmnmapaTHoe oOecreyeHue pacyeTHO-
BaHUA. IH- | DKCIEpPUMEHTAJIBHOTO METOAA MPOEK-
TErpUpoO- TupoBanus. ['uOkue u3MEpUTEIbHBIE
BaHHBIC CU- | IIaTdopMbl Ha Oa3e uHTEepdeiica PXI
CTeMbI MO- | 1 makeTa nporpamMm LabVIEW.
JETTMPOBA- NHuterpanust M3MEpUTENIBHBIX CHUCTEM
Husa u usme- | (LabVIEW) ¢ cucremamu monenupo-
peHuit Banus (AWRDE).

HoBble BO3MOXXHOCTH  ONTHMH3ALINU

npoektupyembix POC B HIL-cucremax.

Cmpykmypa oucyuniaunl (Mooyns)

Ta6nuia 2. O0miast TpyJ10eMKOCTh TUCIUIIIMHBI COCTABISET 3 3aU€THHIC €IUHUILIBI

(108 gacos).
Bup padornbi TpynoeMkocTh, Yachl
S ceMecTp Bceero

O0masi TpPy10eMKOCTh 108 108
AyauTopHas padora: 51 51
Jlexyuu (J1) 34 34
Jlabopamopnwvie pabomut (JIP) 17 17
CamocrosiTeibHast padoTa: 48 48




Bupa pa6otsi TpynoeMKkocTb, Yachl

S ceMmecTp Bcero
Kypcosas padota (KP)/ Kypcosoii mpoekt HE HE
(KIT) IIPENYCMOTPEHBI | IPEyCMOTPEHBI
CamocCTOsTeIbHOE U3YUEHUE Pa3/IeNIOB/ TeEM 48 48
IoaroroBka M NPOXO0XKACHUE IPOMEKYTOY- 9 9

HOU aTTeCTAllUM

Bux npoMe:XKyToO4YHOM aTTeCcTAlUN 3auer 3ayer

Tabmuua 3. JlekumnoHHbIe 3aHATUA

Ne
n/n

Tema

1.

[Ipeamer u conepxkanue Kypca. CriocoObl MPOSKTUPOBAHUS - MAKETUPOBAHKE,
¢du3nyecKoe MOAEIMPOBAHNE, MATEMATUYECKOE MOAECITUPOBAHUE.

Tunsl 3agau nmpoekTupoBanus. TunoBas OJ0OK-cxema Ipoliecca MPOEKTHPOBa-
HUsl. (DyHKIIMOHAJBHBIM, KOHCTPYKTOPCKAM M TEXHOJIOTMYECKUU pa3pe3bl B
IIPOLIECCE TPOCKTUPOBAHMSL.

MaremaTn4eckre OCHOBBI KOMIIBIOTEPHOTO MOJEIUPOBAHUS KOMIIOHEHTOB
POC paznuuyHoro ypoBHs cioxkHOCTH. Knaccudukainus napameTpoB MOJENIEH.
Knaccudukanus Mmozgeneid. OCHOBHbIE XapaKTEPUCTUKH MOJENIEH.

Knaccudukanusa ypoBHEH CI0KHOCTH paauoanmapaTypbl U (pyHKIIMOHAIbHBIX
YPOBHEW aBTOMATU3UPOBAHHOTO IMPOECKTUPOBAHMS U HX B3auUMOCBs3b. Dop-
MaJibHbl€ U (PU3nYeCcKHue criocoObl NOCTPOSHUS] MOJIETIEH.

Dranbl U aceKkThl mpoekTupoBanus POC, oxBaThIiBaeMble COBPEMEHHBIMHU
CAIIP, 1 ux uHTerpaIys B €AMHBIN [IUKI TPOCKTUPOBAHUS

IIpoextupoBanue POC ¢ yuerom BosHOBBIX dhdekroB u CAIIP, obecneunBa-
fomue Takoe nmpoektupoBanne. Komnonent MicrovaweOffice (MWO) CAIIP
AWRDE.

WNHTerpupoBaHHblE  CHUCTEMBl  MOJENMpoBaHus W u3Mepenud  (Hard-
wareintheLoop (HIL)). IIporpammHoanmapaTHble KOMIUIEKCHI C HCHOJIb30Ba-
HueM cuctembl npukiaanbix nporpaMmm AWRDE + LabVIEW u MoayibHbIX
u3MepurenbHbix maatdopm PXI.

OcHOBHBIC Pa3HOBUJIHOCTH Mojenei snemMeHToB POC. AHanuThueckue MoJie-
JIN.
Mojenu B BUA€E DKBUBAJIEHTHLIX cXeM. TaOJIUYHbBIE MOJIEIH.

AJNTOpUTMBI aBTOMATU3UPOBAHHOTO KOMIIBFOTEPHOT'O MOJICJIMPOBAHUS aHAJIO-
TOBBIX YCTPOMCTB HAa CXEMOTEXHUYECKOM ypOBHE. MOIeIMpOBaHuE CcTaTUYe-
CKHX PEKUMOB.

AJITOpUTMBI ABTOMATU3UPOBAHHOTO KOMIIBIOTEPHOTO MOJIEJIMPOBAHUS aHAJIO-
TOBBIX YCTPOMCTB Ha (PYHKIIMOHAIBHOM ypOBHE. TUIIOBBIE 3JIEMEHThI (PYHKIIHU-
OHAJIBHBIX CXEM U CIIOCOOBI MOJETUPOBAHHUS.

10.

AJIFOpI/ITMbI ABTOMATHU3HWPOBAHHOI'O KOMIIBIOTCPHOI'O MOACIIMPOBAHUA HI/I(l)po-
BbIX YCTDOﬁCTB. IlocTtanoBka 3aJa4M OIITUMH3AlINH M1 OCHOBHBIC AJITOPUTMBEI
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ONTHUMH3ALMHU, UCIIOJIb3YyEMbIE B MMaKeTax MpuKIagHbIX nporpamm (IIIIT).

1.

MeTobl UCTIOJIb30BaHUS TAKeTOB MpuKIagHbIX nporpamm (ITIIT) ns aBToMma-
TU3UPOBAHHOI'O KOMITBIOTEPHOTO ITpoeKkTHpoBanus POC.

12.

Nudopmarmonnoe odecnieuenue II1I1. CoctaB u knaccudukanus nadpopma-
rnonHoro ooecrieueHus [III1. ITorsarue o 6a3ax nanaeix 1 CYB/]. bassl 3Ha-
uuii B [1I1I1 - uaTeIeKTYyanpHbie OMOIMOTEKU TUIIOBBIX JJIEMEHTOB U (hpar-
MEHTOB CXEM M YCTPOUCTB, MPOCKTHBIX ONEPAINI U MAPIIPYTOB TPOCKTHUPOBA-
HUSL.

13.

MeTtoapl CUMYIISIIIUY ANEKTPUUECKUX LENEN U CTPYKTYP

14.

CHHTE3 U ONITUMM3ALIMS DJIEKTPUUECKHUX LIETIEN U CTPYKTYP

15.

OCHOBHBIE ONITUMH3AIMOHHBIC AITOPUTMBI;, KX IPEUMYIIECTBA U HEAOCTATKHU.
OpHokpuTepragbHas U MHOTOKpUTEpHAIbHAS ONTUMU3AIUH.
CTpyKTYpHBIN CUHTES.

16.

PacueTHO-3KCIIEpUMEHTANIBHBIE METO/IBI ITPOEKTUPOBaHUsA. UHTErpupOBaHHbBIE
CHUCTEMBI MOJECIIMPOBAHUS U U3MEPEHUM.

17.

Nurerpanust uzmeputensubix cucrem (LabVIEW) ¢ cuctemamu mopenupoBa-
Hust (AWRDE).
Hogele Bo3MoxxHOCTH onTUMuU3anuu rnpoektupyembix POC B HIL-cucremax

Ta6nuia 4. JlabopatopHbie pabOThHI

Ne i/ Tema
1. | MozenupoBaHue CTaTUYECKUX PEKUMOB M IIEPEXOJHBIX ITPOLIECCOB aHAJIO-
roBeix POC
2. | MogenupoBaHH€ YaCTOTHBIX XapaKTEPUCTUK aHAIOroBbIX POC
3. | MogenupoBanue ananoroBsix POC Ha GyHKIIMOHATEHOM YPOBHE
4. | MonenupoBanue uudposbix POC

Ta6mmia 5. CaMOCTOSITeTbHOE 3YUCHHE Pa3/ICIOB TUCITUTIIMHEI

Ne
n/n

BOl'[pOCl)I, BBIHOCUMBIC HA CAMOCTOATE/IbHOEC N3YUYCHUE

l.

Dtanbl U acnekThl npoekTupoBanus POC, oxBaTbIBaeMble COBPEMEHHBIMU
CAIIP, n ux uHTErpanys B €IMHBIN LUK IPOCKTUPOBAHMS

2 OCHOBHBIEPA3HOBHUIHOCTH Mojieneil 3seMeHToB POC

3 MeToibl CUMYISLIAN DJIEKTPUUECKUX LENENH U CTPYKTYP

4 CuHTe3 U ONTUMU3ALIMS DJIEKTPUUYECKUX IENeH U CTPYKTYP

Rl Bl Bl B g

PaC‘{eTHO-C-)KCHepI/IMeHTaJIBHbIG MCTOAbI IIPOCKTUPOBAHUA. HHTCFpI/IpOBaH-
HBIC CUCTCMBI MOJCIIMPOBAHUA U I/I3MepeHI/Iﬁ
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5. OuneHoYHbIe MaTepHAaJIbI VISl TEKYLIEro U py0e;KHOro KOHTPOJIS ycreBae-
MOCTH ¥ MIPOMEKYTOYHOM aTTeCTANNH

5.1. KouiaokBuym
B cemecTpe npoBoasiTes 3 KOJIIOKBUYMA, KaXAbl U3 KOTOPBIX OLIEHUBAETCS 10 8

0aJuIoB.
Bonpocut, évinocumvle Ha Ko10K8UYM
(konmponupyemoie komnemenyuu [1KC-3)
Bonpocel, BBIHOCHMbIE HA KOJLUIOKBHYM
Ilepeotii konokeuym
1. Pa3HOBHJIHOCTHM CHHTE3a LENEN.
2. Yrto HEOOXOIMMO 337aTh, YTOOBI OMPEIETUTH 33]]a4y aBTOMATU3UPOBAHHOTO

[IapaMeTpUYECKOro cuHTe3a’?

3. Kak moxHO chopmMupoBaTh 1IeTH ONTUMHU3ALNH?

4. Oco0eHHOCTH 3a/1aHHsI BAPbUPYEMBIX [TAPAMETPOB.

5. Omnpenenenune MmareMaTuueckoi Mmonenu. Kiaccugukanusa napameTpoB MoJe-
nen.

6. Knaccudukamus moaeneii. OCHOBHBIE XapaKTEPUCTUKU MOJIEIIEH.

7. Knaccugukauus ypoBHEH CII0)KHOCTH paaroannaparypbl U (pyHKIIHOHAIbHBIX

YPOBHEW aBTOMAaTU3UPOBAHHOIO IIPOEKTUPOBAHUS U UX B3aUMOCBS3b.

dopmainbHble U (PU3NUECKHUE CLIOCOOBI TOCTPOEHUS MOJIEIEH.

[IpoexTpoBaHNe HA YpPOBHE NPUHIIUIIUATIBLHBIX cXeM U ocHOBHbIE CATIP.

10. Yro Takoe rpaHUYHBIE YCIOBUS ONTUMHU3ALNN U KAKOBbI OCOOEHHOCTH UX BbI-
6opa?

11. OcHOBHBIE ONITUMU3AIMOHHBIC AITOPUTMBI U UX OCOOCHHOCTH.

12.  ABTOMaTM3UPOBAHHBIN CTPYKTYPHBIA CHHTE3 KAKUX LIETIEW HAa HACTOSLIUN MO-
MeHT peanu3oBad B AWRDE?

13. OcHOBHBIE pa3HOBUAHOCTHU (PUIBTPOB, JOCTYIIHBIE JJI1 aBTOMATU3UPOBAHHOIO
cTpykrypHoro cuare3a B AWRDE.

14. Anroput™m aBTOMAaTU3UPOBAHHOTO CTPYKTYPHOI'O CUHTE3a (PUIILTPOB.

15. IIpeoOGpazoBanue 4aCTOTHI IIPU CUHTE3E (PUIBTPOB: YTO BBIMOJIHIETCS HA STOM
sTane?

o *x

Bmopou konnokeuym

Ha kakoii aeMeHTHOM 0a3e MOXKeT ObITh cuHTE3UpOoBaH GuiabTp B AWRDE?
Oco0OeHHOCTH CMHTE3a (GUIBTPOB HA PACIIPEACIICHHBIX dJIEMEHTAX.

OCHOBHBIE UCXO/IHBIE TTAPAMETPHI /IS pacueTa GpuabTpa.

OO01mue moaXoAbl K CHHTE3Y COTJIACYIOIIUX TICTICH.

YTo HYXHO 3a]1aTh, YTOOBI OMPEACIUTH 33/1a4y aBTOMAaTU3UPOBAHHOTO CUHTE3a
COTJIACYIOIIEH 1enn?

OcHoBHBIE BUABI Mozenen 3nemeHToB POC.

AHaNUTUYECKHUE MOJEIH.

Mogenu B BUI€ SKBUBAJICHTHBIX CXEM.

TaOnuuHbIE MOJEITH.

Nk W=

0o 0N
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10.

11.

12.
13.

14.
15.

SO0 NN R WD =

11.
12.

13.

14.

15.

0.

AJITOpUTMBI ABTOMATU3UPOBAHHOTO KOMIIBIOTEPHOTO MOJACIIMPOBAHUS AHATIOTO-
BBIX YCTPOMCTB HAa CXEMOTEXHUYECKOM YPOBHE

MopenupoBaHue CTaTUUECKUX PeKUMOB. McxonHbIe ypaBHEHHSI U OCHOBHBIE
YUCJICHHBIE METO/Ibl UX PEIICHUSI.

MoaenvpoBaHue MEpPeXoIHbIX MPOLIECCOB.

[TakeThl MPUKIIAIHBIX IPOrPaMM 111 ABTOMATU3UPOBAHHOTO KOMIIBIOTEPHOTO
MIPOEKTUPOBAHMUSI.

Knaccuduxanus IITI. Buasr o6ecnieuenus TTIII.

ITonstue o 6a3ax manHbeix 1 CYB/I. ba3wl 3aanumii B I1T1I1.

Tpemuu konnoxeuym

Knaccudukamust cuMyasTOpPOB.

HenuneliHble CUMYISATOPBI U UX ITPUMEHEHHUE.

Cumynsiuus TMHEWHBIX LENEl MO MOCTOSSHHOMY TOKY.

CHuMyJIALMSA TMHENHBIX LENEN ¢ yYeTOM PEaKTUBHOCTH.

Knaccudukanus HeTMHERHBIX CUMYIISITOPOB.

CHUMyJIALMSA HETMHEWHBIX LEIEN 10 MTOCTOSHHOMY TOKY.

CuMyJIALMS EPEXOIHBIX IPOLIECCOB B HETMHEUHBIX LEIIAX.

CX0auMOCTh aNrOpUTMOB HEJIMHENHON CUMYJISILIUN.

Meton rapmonnyeckoro OanaHca.

MeTo MHOTOCHTHAJIBHOTO rapMOHUYECKOro OanaHca. Pa3HOBUAHOCTH CUHTE3a

LETICH.

OcCHOBHbIE ONTUMH3ALMOHHBIEC AJITOPUTMBI; UX IPEUMYIIECTBA U HEAOCTATKHU.
OnHokpuTepranbHasi 1 MHOTOKpUTEpUaAbHAs onTUMH3aUUK. CTPYKTYPHBIi

CHHTCS3.

[TapameTpruueckuii CHHTE3 (ONITUMM3AIHS): BEIOOP BapbUPYEMBIX MTAPaMETPOB,

LENEeBBIX (DYHKIMI U TPAHUYHBIX YCIOBHIA.

OO6mias uaes U NpeuMyIlecTBa paCueTHO-3KCIIEPUMEHTAIIBHOTO METOa POECK-

tupoBanus (HardwareintheLoop (HIL)).

Hosble Bo3MOkHOCTH onTuMu3anuu nmpoektupyeMbix POC B HIL-cucremax.

Pekomenoayuu npu no0zomoeke K KO110KGUYMy
npopaboTaTh KOHCIEKTHI JEKIUA 10 BOMpPOcaM KOJIOKBUYMa;
MPOYUTATh OCHOBHYIO U JOIIOJHUTEIIBHYIO JINTEPATYPY, PEKOMEHIOBAaHHYIO 110
M3y4aeMbIM BOIIPOCAM;
OTBETUTH HA BOIIPOCHI KOJIJIOKBUYMA;

IIpH 3aTPYAHCHUAX, IIPOKOHCYJIbTHUPOBATHCA C IIPCIIOAABATCIICM.

Kpumepuu oyenusanusn

Ouenka
HeynoBaerBopu- Y10OBJI€TBOPH- XOPOI0 OTJIMYHO
TeJHLHO02 0aJL1a TeJbH04 0aJ1a

6 0as1s10B 8 0a110B

CTyaeHT He 3HaeT Crynent noBepx- | CtyaeHT Xopomo | CTyJeHT B MOJJHOM
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3HA4YUTEIHLHON YaCTH
BOIIPOCOB, JIOMYCKAET
CYIIECTBEHHBIE
olIMOKY B OTBETAX Ha
BOIIPOCHI

HOCTHO 3HA€T BO-
IIPOCHI KOJIJIO-
KBUyMa, JOMyC-
KAaeT HETOYHOCTH
B OTBETE Ha BO-
poc

3HAET Marepual,
IPaMOTHO U 110
CYILIECTBY M3Jara-
€T ero, I0nmycKkas
HEKOTOPBIE HETOU-
HOCTH B OTBETE Ha

o0beMe 3HaeT Ma-
TepHaJI, TPaMOTHO
U TI0 CYIIIECTBY
M3J1araeT ero, He
JOITyCKas CyIIe-
CTBEHHBIX HETOY-

HOCTEU B OTBETE
Ha BOIIPOC.

BOIIPOC

5.2. OO0Opa3ubl TECTOBBIX 3aIaHU I
Bonpocut, ébinocumvle Ha KO10K8UYM
(konmponupyemoie komnemenyuu [1KC-3)

Br160p uncna ypoBHe# U nogcucteM (MepapXus CUCTEMbI) OTHOCUTCS K:
a) nmpobJyeMe CUHTE3a;
0) mpobiieme aHanu3a;
B) MOJICIUPOBAHUIO.

2. 3azada ONTUMHU3aLUH [1APAMETPOB TEXHOJIOIMYECKOTO IIPOLECCa OTHOCUTCH:
a) K BHEITHEMY NTPOEKTUPOBAHUIO

0) K BHyTpEHHEMY MPOEKTHPOBAHUIO
B) K MOJICJIMPOBAHUIO.

3. K xaxomy Buny obecrneuenus CAIIP oTHOCUTCS METOJIUKA MOCTPOEHUS TEXHO-
JIOTHYECKUX Moaenein?

a) mateMatuueckoe (MO)

0) nporpammuoe (I10)

B) OpraHU3alMOHHOE

r) uadopmarmontoe (M0O)

1) METOJMYECKOE
4. K kakomy Bumy obecnieuenuss CAIIP oTHOCATCS anrOpuUTMBI IPOBEACHUS TEX-
HOJIOTMYECKHUX OmepaIiuii?

a) uagopmanmonnoe (MO)

0) nmporpammuoe (I10)

B) JJUHTBUCTHYECKOE

r) matematuueckoe (MO)

1) METOJIUYECKOE
5. Ilocne KOMIOHOBKHM, AJIsI pEHICHUS 3a/1ad pa3MEIIECHUs SJIEMEHTOB AJIEKTPUUYECKOM
CXEMbI, HCOOXOINMO:

a) BHEJIPEHUE CYIIECTBYIONIETO MPOTPAMMHOTO 00eCTIeUeHUs

pa3paboTKa aJirOpUTMOB

MOCTPOEHUE MaTeMaTHYECKUX MO/JIEeH

pa3paboTKa COOTBETCTBYIOIIMUX MPOrPAMM
6. Jlist pa3OueHus IeKTPUIECKON CXeMbl Ha (DYHKIIMOHAJIBHO 3aKOHYCHHBIC Ya-
CTH C MPEJICTABICHUEM JaHHBIX, HEOOXOIUMO UCTIOJIb3YETCSI METO/I;

a) IEKOMITO3UIIUU
14



0) abcTpakiuu
B) arperupoBaHus
7. Cucrema aBromaTuszupoBaHHoro npoektupoBanusi (CAIIP) npencrasnser co-

a) CpEJICTBO aBTOMATU3AIMU MPOEKTUPOBAHUS

0) cucTeMHas JIeATeIbHOCTD JIIOJIEH 10 MPOSKTUPOBAHUIO 0OHEKTOB

B) CCTE€Ma COIIACOBAHMS MPOEKTHBIX PEUICHUH.
8. Kakue nepudepuiinbie ycTpoiicTBa HEOOXOIUMBI ISl MPOCKTUPOBAHUS Kap-
KACHBIX TPEXMEPHBIX U300paKEHUM:

a) rpaduueckas PC

0) rpaduueckue aganTepbl

B) rpaduueckuii mporeccop
9. Kakue nepudepuiinbie ycTpoicTBa HEOOXOUMBI JIJIsi MPOESKTUPOBAHUS MHOTO-
cnounnbix Tononoruit CbUC:

a) rpapuueckas PC

0) rpaduueckue aganTepbl

B) rpaduyecKuil mporeccop
10. Pemenue xakoi 3agauu npoexktupoBanus POC norpebyercs mociie BHECEHUS
CYIIIECTBEHHBIX U3MEHEHUI B KOHCTPYKIIMIO pudopa?

a) co3ganue HoBbIX POC

0) cyliecTBeHHas MOJIEpHHU3AITUS

B)UacTUYHas MoJiepHU3anus cymectyromiei POC.

Memoduuecxuepekomem)auuu no NO020MoBKe K mecmupoeanuro

TecThl — 3TO BONIPOCHI WIIH 33/IaHUsI, TPEAYCMATPUBAIOIINE KOHKPETHBIA, KPATKH,
YETKUM OTBET HA UMEIOIIUECS ITAIOHBI OTBETOB. [Ipy caMOCTOATENIBHON TOATOTOBKE
K TECTUPOBAHUIO CTYJICHTY HEOOXOIUMO:
a) TOTOBSACH K TECTUPOBAHMIO, TPOPadOTaTh HHPOPMAITMOHHBIN MaTepUas Mo JUCIH-
inHe. [IpoKoHCYIbTHPOBATHCS C MPEToIaBaTesieM 0 BOIIPOCY BhIOOpa yueOHOM
JUTEPaTyPHI;
0) 4eTKO BBISICHUTE BCE YCIOBUS TECTUPOBAHUS 3apaHee. 3HaTh, CKOJIBKO TeCTOB Bam
OyJzleT MpeUI0KEeHO, CKOJIBKO BPEMEHH OTBOJUTCS Ha TECTUPOBaHUE, KAKOBA CHCTEMA
OTICHKHU PE3yJIbTaTOB U T.].
B) IPHCTYyTIas K paboTe ¢ TeCTaMU, BHUMATEILHO | JI0 KOHIA TIPOYTUTE BOIIPOC U
npeajiaraeMbie BApUAHTHI OTBETOB. BriOepuTe nmpaBWiIbHEIE (MX MOXKET OBIThH HE-
CKOJIbKO). Ha oTAeIbHOM JTUCTKE OTBETOB BHIMUIIKATE IU(PPY BOTpoca U OYKBHI, CO-
OTBETCTBYIOIIUE TIPABWIBHBIM OTBETAM;
T') B POIIECCE PEIICHUS KENATeIbHO TPUMEHATh HECKOIBKO TOIX0/I0B B PEIICHUH
3aJlaHus. DTO MO3BOJISET MAaKCUMAJILHO THOKO ONIEPHPOBATH METOAMH PEIICHUS,
HAXOJIs1 KXKIIbIN pa3 ONTUMAJIbLHBIN BapUAHT.
1) eciii Bel BeTpeTuiy upe3BbluaiiHO TPYAHBIN 71 Bac Bompoc, He TpaTbTe MHOTO
BpeMeHH Ha Hero. [lepexoaute Kk 1pyrum tectaM. BepHUTECH K TPyHOMY BOTIPOCY B
KOHIIE.
€) 00513aTeTbHO OCTAaBbTE BPEMsI JIJIsl TPOBEPKH OTBETOB, YTOOBI H30€KaTh MEXaHUYe-
CKHUX OIIHOOK.
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Kpurtepuu oueHuBaHus

Ouenka
HEY/I0BJIETBOPUTEJIbHO | yIOBJETBOPUTEIHHO XO0poIIo OTJIMYHO
0 GayutoB 3 dayuta 4 Gata 5 0aJUIOB

Menee 35 % npaBwibHO | 35-64% npaBUIbHO 65-85% mpa- | 86-100% mpa-

BBIITOJTHEHHBIX 3aJaHU. | BBINOJHEHHBIX 3a]1a- BWJIBHO BbI- BWJIBHO BbI-
HUU. MOJTHEHHBIX MOJTHEHHBIX 3a-
3aJITaHUN. JTAHUU.

5.3. 3apanus nis 1a00pPATOPHBIX 3aHATHH

JlabGopaTOpHBIN TPAKTUKYM SBJISICTCSI Ba)XHBIM JJIEMEHTOM OOYy4YeHUs, T.K.
MPUBUBAET HABBIKU CAMOCTOSITEIBHONW paOOThl M YMEHHE MTPUMEHSATH KOMIIBIOTEPHBIC
CHUCTEMBI M MAKEThl MPUKIIAJHBIX MIPOrPaMM Uil TPOEKTUPOBAHUS U UCCIIEIOBAHUSA
PAIUOTEXHUYECKUX YCTPOMCTB MAaKETAMH IPUKIAIHBIX IPOTPAMM  Pa3jIMYHBIMU
nprudopamMu U HHCTPYMEHTAMHU.

[Ipumep TunoBoi 1ad00paTopHOM pabOTHI
«Mooenuposanue yugposuix ycmpoucmes.

Lenv pabomwi: coznanue nudponoii cxemsl B peaakrope ORCAD Capture CIS
U €ro CTaTMYECKHH JIOTUYECKUH aHaau3; JUHAMHYECKOE MOJICTUPOBAHUE CXEMBl U
NIOCTPOCHHE BPEMEHHOH THarpaMMBl.

Memoouueckue pekomenoauuu

BrlimonHeHne Kaxoil J1abopaTopHON pabOThl CKIIAJIBIBAETCS U3 CIEAYIOIMIUX
JTAIIOB.

1. CamocTosiTenbHast MOATOTOBKA CTyIEHTOB K padore. Ilepen nauanom pado-
ThI CTYJIEHTBI JOJKHBI YETKO MPEJCTABIATh ce0e 1esib padoThl, yMETh 3aJaTh Iapa-
MeTpbI cXeMbl. J{oJKeH ObITh TOATOTOBIIEH MPOTOKOJ U3MEPEHU, CoAepKaluil Tao-
JMIBI 7151 3aITUCH PE3YJIbTaTOB U3MEPEHUN M OCHOBHBIE pacdeTHbie Gopmynsl. CTy-
JICHTHI, HE MOATOTOBUBIINECS K paboTe B COOTBETCTBUHU C STUMHU TpeOOBAaHUSIMHU, K
BBINIOJIHEHUIO padOThI HE JI0MYCKAIOTCS.

2. IlpoBeneHue 3tana MOAECIUPOBAaHMS. JTOT 3Tan ocyuiectrisgerca Ha [IK B
COOTBETCTBUHM C METOAMYECKUMH YKA3aHHUSIMHU, KOTOPBIE COJAEPKATCA B ONHCAHUU K
KaXJ0¥ pabore. Pe3ynbTaThl MOJETUPOBaHUS MPOBEPSIOTCS mpenojgaBareneM. Cty-
JIEHT B UJI€aJI€ JOJKEH YMETh aHAJIU3UPOBATH MOJYYEHHBIE PE3YJIbTATHI.

[Ipu paGotre B nmabopaTopuud HEOOXOAMMO CTPOrO BBINOIHATH BCE MpPaBHUIIA
TEXHUKUA 0€30MaCHOCTH M YKa3aHUs MPET0/1aBaTelIs.

3. CocraBiienne oTueTa 0 mpojieranHoi padote. K oT4eTy 0 BBITIOJIHEHHON pa-
00Te PEeBABIAIOTCS CIeNyIoNe TPeOOBaHUS:

OT4eT HOHKEH COoepkKaTh UCUEPIBIBAIOLINE JAHHBIE, KaK O LEIU padoThl, TaK

Y O pe3yJIbTaTax B CJIEAYIOIIEN NOCIEI0BATEIBHOCTH:

® 33/1aHUE;
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® cXeMa YCTAaHOBKH M OMUCAHHE METOJUKH U3MEPEHUH;

® pe3yabTaThl 00pabOTKH SKCIEPUMEHTANIBHBIX JaHHBIX, BKJIOYas rpadu-
KU, TaOJIUIIBI,

e 001mue BBIBOJBI O paboTe M 3aKIIOYEHHE, O KaueCTBE HCCIICJOBAHHBIX
MaTepUasoB.

TexcT oTdyera qoMKeH ObITh HANKMCAH aKKypaTHO M pa300pUYUBO OT PYKU WIH
IPEICTAaBJICH B BUJE PacleyaTKH, MOCIe KOMIBbIOTEPHOU BepcTKU. B 0boux ciydasx
TEKCT JOJDKEH IMPEeICTaBIsATh co00i JOornueckoe U3I0oKeHne cyuiectsa Bonpoca. He-
JOMYCTUMO TipuBeaeHue Gpopmyi, Tabaul 6e3 pa3bsCHEHUH BceX 0003HAYEHU U CO-
KkpamieHnid. OT4eT JOKeH ObITh OHATEH IS KaXKJO0TO YUTAIOIIEro 0e3 KaKuxX-JIn0o
JIOTIOJTHUTEIBHBIX BOIIPOCOB Y COCTABUTENICH OTYETA.

4. Ilocne mpencTaBieHus: OTYETa CTYACHT JOJDKEH UMETh, KaK MUHUMYM, T10-
BEPXHOCTHBIE 3HAHUS IO KOHTPOJIbHBIM BOIIPOCaM K paboTe, UMEIOIUMCS B METOTH-
YEeCKUX yKa3aHUSAX, U €My BBICTaBIIsieTCs 0ajul, KOTOPHIM OlLlEHEHa JaHHas jabopa-
TOpHasi paboTa.

6. IIpomeskyTouHasi aTTecTanmsi

Cnucox ocHO6HbIX 60Nnpocos K zavemy
(xoumponaupyemoie komnemenyuu [1KC-3)

Pa3zHOBUIHOCTH CUHTE3a LIETIEH.

Kak MoxHO chopMupoBaTh 11eTH ONTHMHU3AAN?

3. Ormnpenenenre MaremaTudeckor Mojenu. Knaccudukamus mapaMeTpoB MoOje-
JIEH.

4. Kunaccupuxanusa mozaeneid. OCHOBHBIE XapaKTEPUCTUKH MOJEIEH.

Knaccudukanus ypoBHEH CIOKHOCTH paJUOaNmaparypbl U (PYHKIHMOHATBHBIX

YPOBHEN aBTOMATU3UPOBAHHOTO MTPOCKTUPOBAHUS U KX B3aUMOCBSI3b.

6. @opmanbHbIe U GU3UIECKHUE CTIOCOOBI TOCTPOCHUS MOJICIICH.

[IpoexkTrpoBaHUE HA YPOBHE NPUHIMITAAIBHBIX cXeM U OCHOBHbIE CAIIP.

8. Uro Takoe rpaHUYHBIC YCJIOBHUSI ONTUMHU3AIMU U KaKOBbI OCOOCHHOCTH UX BBI-
6opa?
OCHOBHBIEC ONITUMHU3AIIMOHHBIE AITOPUTMBI U UX OCOOCHHOCTH.

10. OcHOBHBIE PAa3HOBUJIHOCTH (UIBTPOB, TOCTYIHBIE JJII aBTOMATU3MPOBAHHOIO
CTPYKTYpPHOT'O CUHTE3A.

11. Anroput™m aBTOMAaTH3WPOBAHHOTO CTPYKTYPHOTO CUHTE3a (PUIHTPOB.

12. TIpeoOpa3oBaHue 4acTOTHI MPU CUHTE3EC (DUIBTPOB: YTO BBHIMOJIHSAETCS HA ATOM
sTamne?

13. OcobOeHHOCTH CUHTE3a (PUIBTPOB HA PACTIPEICICHHBIX 3JIEMEHTAX.

14. OcHOBHBIE UCXOJIHBIE TTAPAMETPHI JJIs pacuera puibTpa.

15. OO0mue noaxoapl K CHHTE3Y COIVIACYIOIIUX LEnei.

16. OcHoBHBIE BUABI MOjiesier dneMeHTOB POC.

17. Anamutudeckue MOJEIH.

18. Mopenu B BUJi€ DKBUBAJICHTHBIX CXEM.

19. TaOmu4HBIE MOJEH.

N —

W

~
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20. AnropuT™Mbl aBTOMaTU3UPOBAHHOTO KOMIBIOTEPHOTO MOJECIUPOBAHUS aHAIOTO-
BBIX YCTPOMCTB HAa CXEMOTEXHUYECKOM YPOBHE

21. MogaenupoBaHue CTaTUYECKUX pPEKUMOB. VICXOMHBIE ypaBHEHUS W OCHOBHBIE
YUCJICHHBIE METO/bl UX PEIICHUSI.

22. MopaenupoBaHHUE NMEPEXOJHBIX TPOLECCOB.

23. Takers! npuxiaaabix nporpamm (IIIII) nias aBTOMAaTU3UPOBAHHOTO KOMIIBIO-
TEPHOT'0 MPOEKTUPOBAHUS.

24. Knaccudukanwms IIII1. Bugsr o6ecnieuenns TTITI.

25. Tlomsarue o 6a3ax manabiX 1 CYB/I. baswr 3nanuii B I1I111.

26. Knaccuduxarus cumynstopoB. HenuHelHbIe CUMYIATOPHI U UX IPUMEHEHHE.

27. Cumynsuus JUHEWHBIX LENel Mo MOCTOSHHOMY TOKY.

28. CuMmynsuus JUHEWMHBIX LEME C y4eTOM PEaKTUBHOCTH.

29. Knaccuukanus HEIMHEHHBIX CUMYJISITOPOB.

30. Cumynsanus HEIMHEWHBIX LETEN MO MMOCTOSHHOMY TOKY.

31. Cumynsnus nepexoaHbIX MPOIECCOB B HEIIMHEHHBIX LIETSX.

32. CXOOuMMOCTh AJITOPUTMOB HEJIMHEWHOW CUMYyJSIUMUA. MeTox rapMOHUYECKOTO
OanaHca.

33. MeToJ MHOTOCUTHAJIBHOIO TapMOHMUYECKOro OanaHca. Pa3HOBUIHOCTH CUHTE3a
[ETICH.

34. OcCHOBHbBIE ONITUMHU3ALMOHHBIE AITOPUTMBI; UX MPEUMYIIECTBA U HEJOCTATKH.

35. OpHokputepualibHass W MHOTOKpUTEpUANIbHAS oONTUMHU3aUUU. CTPYKTYpPHBIH
CUHTE3.

36. Ilapamerpuueckuii cMHTE3 (OMTHMH3AIKS): BEIOOP BapbUPYyEMbIX MapamMeTpOB,
1eeBBIX (DYHKIMM U TPAHUYHBIX YCIOBHIA.

37. OOmas uaes ¥ IPEeUMYIIECTBa PACYETHO-IKCIIEPUMEHTAILHOTO METOa TPOEK-
tupoBanus (HardwareintheLoop (HIL)).

38. Hosble BO3MOkHOCTH onTuMu3anuu nmpoektupyeMsix POC B HIL-cuctemax.

Memoouueckue pekomenoayuu npu NOO20MOGKe K 3a4emy

[ToaroToBKa CTYAEHTOB K 3a4eTy BKIIOYAET MPOPAOOTKY JIKIIUH B TEYCHUU
CEMECTpa M HEMOCPEJCTBEHHYIO IMOJTOTOBKY B JIHH, TMPEIIICCTBYIOIIME 3a4ETOM,
BKJTFOYasi, KOHEYHO, IMOATOTOBKY K KOJUIOKBUYMaM, TECTUPOBAHHIO, BBITIOJIHCHUIO J1a-
OOpaTOPHBIX PA0OT U UX 3AITUTY.

JIJist TOATOTOBKM K 3a4eTy (BOMPOCHI BBIJAIOTCS B KOHIIE CEMECTpPA) CTYIEHT
JOJDKEH HCII0Ih30BaTh HE TOJIEKO KypC JICKIIUH, HO U OCHOBHYIO M JIOTIOJTHUTEIBHYIO
JUTEPATYPY I BEIpAOOTKH YMEHHS J1aBaTh Pa3BEpHYThIC OTBETHI Ha IMOCTABJICHHBIC
BOIIPOCHI.

B xo/e MoATOTOBKM K 3a4eTy CTYACHTY HEOOX0IUMO oOpaliath BHUMaHUE HE
TOJILKO Ha YPOBEHb 3alIOMUHAHMSI, HO U Ha CTENEHb TTOHWMaHUs U3y9aeMbIX BOTIPO-
COB. A 3TO JIOCTHUTAeTCsl HE MPOCTHIM 3ayYNBaHUEM, @ YCBOCHHUEM MPOYHBIX CUCTEMa-
TU3UPOBAHHBIX 3HAHWN AHAIUTUYCCKUM MblluieHHeM. ClenoBaTelbHO, HEMoCpe/-
CTBEHHAs MOATOTOBKA K 3a4€Ty JOJDKHA B PA3YMHBIX MPOTOPIUSAX COYETATh U 3aI0-
MUHaHWE, ¥ TOHNMaHUe MPOTPaMMHOI0 MaTepuaa.
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Pacnpeodenenue 6annoe mexkyuieco, pyoexicnozo KOHMpona u IK3amena

Ne O6masn 1-11 Touka 2-51 TOUYKA 3 Touka
cymMMma
1. | Texkyuuii KOHTPOJIb
MHOCEIeHNE 3aHATHI 10 6ax- 3 3 4
JIOB Oaia bamna Oaia
BBIITOJTHEHHE U 3aIliTa 21 7 7 7
1a00paTOPHBIX paboT Oasn 6am1oB 6aymioB 6am1oB
2. | PyOe:kHblii KOHTPOJIb
TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0aJIoB 0aJIoB 0aJIoB
KOJJIOKBUYM 24 8 8 8
baiia 0aJIoB 0aJioB 0aJIoB
Hroro 70 23 23 24
0aJ10B 0aj1a 0aj1a oaju1a

Kpumepuu ouyenusanua

[Tpu ocBoenuu qucuuruinibl popmupyercs komnerenius [IKC-3. Ykazannas
KOMITETEHIIUS (POPMUPYIOTCS B COOTBETCTBUH CO CIEAYIOIIMMHU dTallaMu:
e (GopMHUpOBaHUE U PA3BUTHE TEOPETHUUECKUX 3HAHUH, MPETyCMOTPEHHBIX yKa-

3aHHBIMU KOMIIETCHIUSMH (MaTepHasibl K 3a4eTy, CaMOCTOATeNIbHas pabora

CTYJCHTOB);

e TPUOOPETeHHE U PA3BUTHE MPAKTUYECKUX YMEHUM, MPEyCMOTPEHHBIX KOMIIe-

TeHIUAMU (71a00paTopHbIE pabOThI, CAMOCTOSITEIbHAS padoTa CTYICHTOB);

¢ 3aKpCINICHHUC TCOPCTHUYCCKHUX 3H21HHI>1, YMCHI/Iﬁ N IIPAKTHUYCCKHX HABBIKOB,

IPETYCMOTPEHHBIX KOMIETEHITUSAMU (J1abopaTopHbIe pabOThI, MPAKTHKHU, BbI-

MyCKHasl KBATH(UKAIMOHHAS padoTa).

L4 I(pumepuu OUECHKU Kauecmea oceéoenun @uCl{unJIUHbl, 3a3epmarouqeﬁc;1

3auemom
basuibl
. . | Pesyabrar | TpeGoBanusi K ypoBHIO cGOPMHUPOBAHHOCTH KOM-
(peliTUHIOBOM .
OCBOCHHUS neTeH i
OLICHKH)
3aUTeHo OOyuaromuiics OCBOWJI 3HaHUS, YMEHHS W HaBBIKU
BXOJSIIUE B COCTaB KOMIIETCHIIUU:
(6e3 mpotie-
61-70 TYPBI CAtH [TKC - 3 —Crioco0eH MpoBOAUTH aHATU3 IPUYHH
y?l,)aqua) Opaka pu U3rOTOBJIECHUHU U3ACIHI MUKPOIJIEKTPO-
HUKH U 1aBaTh PEKOMEHAIMHU 110 UX YCTPAHCHUIO U
npeayNpeICHUIO.
3auteHo (¢ OO6yuaronuiics nposisisieT kommereHiuu [IKC-3, Ho
. | HE B MOJTHOM 00beMe BXOASIIUX B UX COCTAB JCH-
npoLeaypoi . .
36-61 ¢t 3ate ctBuil. OOyUarOMIHUIICS MOXKET JOMYCTUTh HEKOTOPBIC
ra) HETOYHOCTH, HETpYyObIe OIIMOKHU, 3aTPYAHITHCS B U3-
JI0’)KEHUU MaTepuralia, HO IPaBUJIIbHO OTBEYATh HA 3a-
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JaBacMbI€ €EMY BOIIPOCHL.

MeHee 36 Oaj-
ja

HE JIONYILIEH

Komnerenunn He cpopMUpOBaHBI
K 3a4ETy ! Gopup

e «3auTeHO» BBICTABISETCSA OOYyYaAIOIIEMYCs, MPOJAEMOHCTPUPOBABIIEMY TIOJI-
HOE, BCECTOPOHHEE, OCO3HAHHOE MPABUIILHOE 3HAHUE NMPOIPAMMHOIO MATEPH-
aja U W3JIOKUBIIEMY OTBET JOTMYHO, I'PAMOTHO, YOEIUTEIbHO, TOTOBOTO K
nanpHeleMy npohecCHOHAIbBHOMY COBEPIIIEHCTBOBAHUIO.

e [lpu oTBeTe OOy4YarOMIMICS MOMKET JAOMYCTUTh HEKOTOpPhIE HETOYHOCTH, He-
rpyoOble OMMOKH, 3aTPYAHATHCS B CaMOCTOSTEIbHOM H3JI0KEHHHM Marepuala,
HO NPaBUJIbHO OTBEYATh HA 3aJaBa€Mbl€ €MY BOIPOCHI, B PE3YJIbTAaTE HABOJS-
KX BOIIPOCOB C MTOMOIIIBIO MPETOaBaTeNsl UCIIPABIISITH TOMYIICHHBIE OMUOKH
Y HETOYHOCTH.

o «He 3auTeH0» MOXET OBITH BBICTABIECHO OO0YyYarOIIEMYCsl, OOHAPYKUBIIEMY
HEMNOJIHOE, HEOCO3HAHHOE 3HAHUE YYEOHO-MPOrpaMMHOI0 MaTepHala, J0Imyc-
KaroueMy rpyObie ommOKu, HECIIOCOOHOMY CaMOCTOSITEILHO U3JI0KUTh OTBET
Ha BOIIPOC, OTBEYAIOILEMY HENMPaBUIbLHO WM HE JAIOIIEMY OTBET Ha 3aJaHHbIC
BOIIPOCHL. JIEMOHCTpUPYEMBIH YPOBCHb 3HAHMH HE MOXKET OBITh MPHU3HAH JO-
CTATOYHBIM JIJIs MPO(HECCUOHATBHOU ESITEIHHOCTH.

7. MerToanuyeckue MaTepuaJIbl, ONpeaeasaoue Npoueaypsl OeHUBAHUA

3HAHMI, YMEHU U, HABBIKOB M ONBITA 1eATEJIbHOCTH

Tabnmia 6. Pe3yiapTaThl 0OCBOCHUS YICOHOM NUCITUIUIMHBI, MOJIJIEXkKAIIUE TPOBEPKE.

Pe3yabTaThl 00yue- OcCHOBHBIE NTOKA3aTEJIU OLEHKHU Buna ouenou-
HHA (KOMIIETeHIHN) pe3yJbTATOB 00y4YeHHUs HOI'0 MaTepH-
aja
Cnocoben  mpoBo- | Juams: TpeOoBaHUsI TexHUYEeCKuX perna- | KomiokBuym
JUTh aHAJIU3 MPUYUH | MEHTOB Ha BBINIyCKaeMble H37eNus MUKpO- | TectupoBaHue
Opaka MpU H3TOTOB- | AJIEKTPOHUKHU; TEXHOJIOTHYecKue (akTopsl, | MaTepuaibl
JICHUU W3/IeNIMHA MHK- | BBI3bIBAIOIIME TOTPEIIHOCTH W3TOTOBJICHHMS | ISl YCTHOTO
PO3JIEKTPOHUKHU U | U3A€TUI  MUKPODJIEKTPOHUKH;,  METO[BI | orpoca
JaBaTh PEKOMEHJa- | OLIEHKH IPUTOJHOCTH M BOCHPOU3BOAMMO-
MU 110 UX YCTpaHe- | CTH TEXHOJOTMYECKUX IPOLIECCOB IIPOU3-
HUIO W MpeAylpe- | BOACTBA M3JIEIUNA MHUKPOIJIEKTPOHUKH; OC-
xaenuto (I1IK- 3) HOBBI Pa0OTHI C CHCTEMaMH aBTOMATH3UPO-
BaHHOT'O ITPOEKTUPOBAHHSI. Brimmonuenue
Ymemsp: wvcrionb3oBaTh CTaHAAPTHBIE KOM- | M 3alIUTA Jia-
MbIOTEPHBIE MPOrpaMMbl  JiJIsi  00paOOTKU | GOPATOPHBIX

CTATUCTUYCCKHUX MAaHHBIX; OIPCACIATH IIPH-
YHMHBI OTKJIOHCHHUA ITapaMETPOB I'OTOBOT'O H3-
ICJINA OT 3aJaHHBIX.

pabot; MaTpu-
aJlbl JJI yCT-
HOTO oIpoca
KosmokBuym
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Baadems. CTaTUCTAYECKUM aHAIW30M I1apa- | BelmonHenune
METPOB TEXHOJOTMYECKUX OIEpaluii; BbISB- | M 3alUTAa Ja-
JICHUEM U YCTPAaHEHUEM NMPUYUH OTKIOHEHUs | OOpaTOPHBIX
napaMeTpoB TEXHOJOTMYECKHX Omepaiuil ot | padoT; MaTpu-
3a1aHHBIX. aJibl U1 yCT-
HOT'0 onpoca

8. YueOHO-MeTOAHMYECKOe OOecnevyeHre TUCIUIIINHBI (MOTYJIs1)

OcHosHas numepamypa

. OCHOBBI aBTOMATH3AIMU TPOEKTHO-KOHCTPYKTOPCKUX padoT. Kypc nekumii [Dnek-
TpOHHBIHN pecypc]: yueb. mocodue / CironsieB A.1O., CradpueBckux I'.A. - HoBocu-
oupck : Uza-so HI'TY, 2014.
http://www.studentlibrary.ru/book/ISBN9785778224704.html

. KonctpyupoBaHue y3j10B U yCTPONCTB 2JIEKTPOHHBIX CPEJICTB [ DJIIEKTPOHHBIN pe-
cypce] : yuebnoe nocobue / . FO. Mypowmries, U. B. Tiopun, O. A. benoycos. - Po-
croB H/]l : ®ennkc, 2013. - (Briciiee oOpazoBaHue) -
http://www.studentlibrary.ru/book/ISBN9785222209943 .html

. OCHOBBI aBTOMAaTU3UPOBAHHOTO IPOESKTUPOBAHUS [ DIEKTPOHHBIN pecypc]: yueol.
nocobue / FO.®. ApnykoBa - MuHck :Bpimr. mik., 2013. -
http://www.studentlibrary.ru/book/ISBN9789850623164.html

. YopaBieHue KadyecTBOM TMPHU MPOCKTUPOBAHWHU TEIJIOHATPYKEHHBIX PaJU0dJICK-
TPOHHBIX CpeAcTB [DnekTpoHHbId pecypc] / B.B. XKannos, A.B. Capadanos - M. :
COJIOH-ITPECC, 2009. -
http://www.studentlibrary.ru/book/ISBN5980031456.html

. KomnibroTepHoe MOI€TUPOBAHUE KECTKUX THOPUAHBIX CUCTEM [ DIEKTPOHHBIN pe-
cypc] / E.A. HoBuxkog, FO.B. [llopuukoB - HoBocubupck : M3n-so HI'TY, 2013. -
http://www.studentlibrary.ru/book/ISBN9785778220232.html

Jlonornumenvnas rumepamypa

ABTOMaTtu3alus cxemMoTrexHuyeckoro mnpoektupoBanuss / B.H. Wnbun, B.T.
®ponkulH, A.U.Bytko u ap. [Tox pen. npod. B.H. Uneuna. YuebHnoe nocodue s
pPaIMOTEXHUYECKUX crienraibHocTeit By30B. M.: Cos. Paguo,1987.

Pazesur B.J[. Cucrema cxemorexHuueckoro mozenupoBanusi MICROCUP-V.
M.: Coxon, 1997.

PazeBur B.JI. Cucrema cCXeMOTEXHHYECKOTO MOJCIMPOBAHUS TMEUYATHBIX ILIAT.
M.:CK - TTIPAIC, 1996.

Hopenkos N.I1. OcHOBBI aBTOMAaTHU3aIIMU TPOSKTHPOBAHUSA. Y YCOHHUK IO CIICIIH-
anpHOCcTH CAIIP. U3a-80 MI'TY nm. H.O. baymana, 2000 r.

Pazesur B.JI. Cucrema CKBO3HOTO NPOEKTUPOBAHMS DIJIEKTPOHHBIX YCTPOWCTB.

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

6. Apxanrensckuid A.f., CaBunoBa T.A. CnpaBounoe mnocooue no PSPICE wu
DESIGN CENTER. M.: MU®U, 1996.

7. ApxanrensckuitA.fl. PSPICE nu DESIGN CENTER. Y.1: CxeMorexHuueckoe
MOJIETTMPOBAHUE, MOJIENIH 3JIEMEHTOB, MakpomoaenupoBanue. M.: MUDH, 1996.

8. ApxanrensckuiA. 5. PSPICE u DESIGN CENTER. Y.2: Moaenu nudpoBsixX u
aHaJIoro-uM@poBeIX ycTpoiicTB. Unentuduxanus napamerpos mozaenei. I'padu-
yeckue penaktopsl. M.: MUOU, 1996.

Ilepuoouueckue uzoanus

Kypnansr «I[Ipubopsl 1 TEXHUKA SKCTIEpUMEHTa, «VI3MepuTenpHas TEXHUKAY,
BXOJIUT B MEPEUYCHb MEPUOINICCKUX M3AaHNI noiydaeMbix Oubmnorekoit KbI'Y, B
KOTOPOM CTYJICHT MOKET 03HAKOMUTHCSI C COBPEMEHHBIMU JTOCTHKEHUSIMU B 00J1ACTH
TEXHUYECKUX U3MEPEHHUI.

Hnmepnem-pecypcwi

Poccuiickas rocynapctBennas 6uommoreka (PI'b) http:/www/rsl.ru

Poccuiickas marmmonansHas 6ubnmoreka http:// www/nsl.ru

bubnuorexka PAH mo ecrectBennbiM Haykawm http://www/benran.ru

bubnuoreka Axkanemun Hayk http://www/rasl.ru

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

http://www.garant.ru/ - CnpaBounas rpaBoBas cuctema «I apanr.
http://www.consultant.ru/ -CnipaBounas mpaBoBasi cucteMa «Koncynsrantllnrocy.
http://www.studmedlib.ru - 9bC «KoHCynbTaHT CTyACHTa»
http://www.ph4s.ru/book _electronika.html - O6pa3oBarenbusiii npoekt A.H. Bap-
TMHA

10.http://www.platan.ru — kaTajgor 3JeKTPOHHBIX KOMIIOHCHTOR,;
11.https://www.sciencedirect.com/ - [lonmHoTekcToBas 6aza naHHbIX ScienceDirect.
12.T'ocynapcTBeHHast MyOIWYHAS HAyIHO-TeXHUYecKast OnommoTexa CHOMPCKOTo OT-
nenenus PAH http:// www/spsl.nsc.ru

WA=

9. IIporpaMmmHoe o0ecnieueHre COBPeMEeHHbIX HHGPOPMALIMOHHO-
KOMMYHHMKAIMOHHBIX TEXHOJIOTUI

1. CTyieHThl UMEIOT JIOCTYI K €AMHOMY 00pa30BaTeIbHOMY MOpPTaly, IJIe MO-
I'YT B OTKPBITOM JOCTYIIE TMOJIb30BAThCS pecypcaMH yueOHO-METOANYECKOM JIuTepa-
TYpBI, ABJISIIOIIUMHECS pazpadoTkamu Beaymux BY30B Poccun.

2. JIns peMTUHTOBOTO KOHTPOJISI MCHOJIB3YETCS CUCTEMA KOMIIBIOTEPHOTO Te-
CTUpPOBaHMs Ha 0a3e mporpaMMHOro obecrneuenus Moodle.
3. [lpu BeIMOMHEHUU Ta0OPATOPHBIX PAOOT CTYIEHTHI MOJB3YIOTCS KOMIUIEKCAMU
nporpamm p-SPICE u MicroCup. OGpaboTKy 3KCIEpUMEHTAIBHBIX JaHHBIX MPOBO-
JSIT C MPUMEHEeHHEeM nporpaMMHbIX cpenl Microsoft Exell, MathCad.

4. B pamkax oOecrieueHrs MPUMEHEHHSI KOMIIBIOTEPHBIX TEXHOJIOIMH B 00pa-
30BaTEIBHOM IIPOLECCE MMEIOTCS CIIELUATU3UPOBAHHBIE KOMIIBIOTEPHBIE KJIACCHI C
COBPEMEHHBIM MPOrPAMMHBIM 00ECIIEYEHUEM U BBIXOJI0M B HTEpHET.
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http://www/rasl.ru
http://lib.kbsu.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.studmedlib.ru/
http://www.ph4s.ru/book_electronika.html
http://www.platan.ru/
https://www.sciencedirect.com/

10. MaTepunajibHO-TeXHUYECKOe o0ecneyeHne U CIUTIIUHBI

MarepuaibHO-TEXHUIECKYI0 0a3y JUIs MPOBEACHUS 3aHATHI O TUCIUTIIMHE CO-

CTaBJISIIOT:
® CHCIUAJIM3UPOBAHHAS AyJUTOPHS, HCHOJb3yeMasl MpU TMPOBEIACHUU 3aHITHIM

nexkuroHHoro tuna Nel34, ocHaiieHHass MyJIbTUMEIUWHBIM MPOEKTOPOM U

KOMIUJIEKTOM amnmnaparypbl, MO3BOJISIONIEH JIEMOHCTPUPOBATh TEKCTOBBIC U

rpaduYecKue MaTepralbl;

e pabouee MeCTO IMperoaBaTes;
e paboune MecTa CTy/ICHTOB.

MynbTuMenuitHasi Ipe3eHTaIrs, COMPOBOKIAIONIAs JICKIUIO, TTO3BOJIAET Mpe-
MO/IaBaTEII0 aKIICHTUPOBATh BHUMAHUE CTYJICHUYECKON ayJIMTOPUM HA KITFOYEBBIX BO-
POCax JICKITUH.

JucuuriviHa obecreyueHa:

® TECTOBBIM MaTepHallaMu B JIEKTPOHHOM oOyyaroieit cucteme «Moodle» (OT-

KPBITBI YHUBEPCHUTET);
® KHIKHBIM (POHIOM OMOINOTEKH;
® JJEKTPOHHBIMH BEPCHUAMU JICKITUH U YISOHUKOB.

JlabGopaTopHbIC 3aHATHS TPOBOASATCS B KOMIIBIOTEPHBIX KjlaccaX, OCHAIICHHBIX
coBpemeHHbIME [IK ¢ mpuKIagHbIM MPOrpaMMHBIM 0OCCTICUCHHEM CHUCTEM aBTOMa-
TU3UPOBAHHOTO MTPOCKTUPOBAHMSI PATUODIEKTPOHHBIX YCTPOMCTB.

CryaenTsl uMeroT foctyn depe3 MHTepHET MOCTyn K 3JIEKTPOHHOU oOydaro-
uieit cucreme «Moodle» (OTKpBITEIN YHUBEPCUTET), KOTOpasi O3BOJISIET pa3MelIaTh
AIIEKTPOHHBIE Yu4eOHBIE KYPChl B CBOOOTHOM JIOCTYTIE JIJIsl CTYJIEHTOB YHHUBEPCHUTETA.

[Ipu mpoBeneHNYM 3aHATUN JIEKIIMOHHOIO TUIIA, CEMUHAPCKUX 3aHATUN UCITOJb-
3YIOTCS:

JIUYEH3UOHHOE NPOZPAMMHOE 0Decneyenue:

J [Tponykter Microsoft (Desktop Education ALNGLicSaPk OLVS Academic

Edition Enterprise) moanucka (Open Value Subscription);

o AHnTHBHUpYCcHOE mporpammHoe obecrnieueHue Kaspersky Endpoint Security

Cranmaptaeiii Russian Edition;

o AltLinux(Anst O6pa3oBanue 8);

C80000HO pacnpocmpansemole RPOZPaAMMblL:
o Academic MarthCAD License - maTeMaThuueckoe MporpaMmMHoe odecreye-
HUE, KOTOPOE TMO3BOJICT BBIMOIHIThH, AaHAM3UPOBATh BAKHEUIIINE WHKEHEP-
HBIC pacyeThl 1 0OMEHUBATHLCS MU,
o WinZip mist Windows - iporpamm i CKaTusl U pacliakoBKH (pailyios;
JlJiss CTyIEeHTOB C OTpaHWYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI CO3/IaHBI CIICIIH-
aNTbHBIC YCIIOBUS JJIs TTOJTy9eHUsT 00pa30oBaHMUS.
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B mensx AOoCTymHOCTH MOMydeHHUsl BBICHIETO 0Opa3oBaHMs MO 00pa30BaTEIbHBIM
nporpaMMaM MHBaJIUJaMU U JUIAMH C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU 3/I0POBBS
YHUBEPCUTETOM OO€CTeunBaeTCsl:

IbTEPHATHBHON BepcHel OQUIMAIBHOTO caiita B ceTu «VIHTepHeT» aiis cia-
OOBHUISIINX;

MPUCYTCTBHUE ACCHCTEHTA, OKA3BIBAIOIIETO 00YyUaIomeMycsi HEOOXOAUMYIO TIO-
MOTIIb;

JUIsI THBAJIMOB | JIUI C OTPaHUYCHHBIMU BO3MOYKHOCTSIMHU 3JI0POBBS 110 CITYXY
— DyOnMMpoBaHKE BCIYX CIPABOYHON WH(POPMAIIMU O PACTIMCAHUU yISOHBIX 3a-
HATUH; obOecrieueHrne HaJIeKalUMU 3BYKOBBIMH CPEIACTBAMU BOCIPOU3BE]IE-
HUs nHOpMAITNH;

JUTSI UHBAJTMIOB U JIUI[ C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBBS, UMEIO-
WX HApYIICHUS OMOPHO-IBUTATEIBHOTO arapara, CO3/IaHbl MaTepuaIbHO-
TEXHUYECKUE YCIIOBUS, 00CCTICUMBAIONTNE BO3ZMOKHOCTh OCCTIPEIIITCTBEHHOTO
J0CTyTa 00yYaroMXCsl B y4eOHBIC MOMEIICHHUs, 00BEKTY MUTAHUS, TyaJeTHBIC
U Jpyrue MOMEIIECHUS YHUBEPCUTETA, a TaK)Ke MPEObIBAHMS B YKA3aHHBIX IO-
MENIeHUIX (HaIN4ue PacIIUPEHHBIX ABEPHBIX MPOEMOB, MOPYUYHEH U JPYTUX
IPUCTIOCOOJICHUT).
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JIucT u3sMeHeHui (AOMOIHEHH) B pabouel mporpaMmme AUCLMILUIAHBI (MO JIS)
«OCHOBBI KOMIIBIOTEPHOI'0 MPOCKTHPOBAHUS M MOICJTHPOBAHNUS PAAN0IJICK-
TPOHHBIX CPeACTB» MO HanpasiaeHUo noaArotoBku 11.03.01PaguorexHnka
HanpaBiieHHOCTb (poduiib) NUHTEerpupoBaHHbIe CHCTEMbI 0€30I1ACHOCTH
Ha20 -20 y4eOHBbIil rog

Ne dueMeHT (myHkT) PII/I Ilepeyens BHO- | IIpumeyanue
n/n CHMBIX M3MEHe-
HU

Obcyocoena u pekomMeHO08aHa Ha 3acedanuu Kageopul
DJICKTPOHUKH ¥ MIU(PPOBBIX HHPOPMAITMOHHBIX TEXHOJIOTHH,

poToKoJI No OT « » 2023 r.
3aBenyromuii kadeapoi / P.I1. Temien
/

IO AIINCh paCH_II/I(prBKa IIOJIIMCH OaTa
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