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1. esan u 3a1a44 OCBOEHUSI AUCUUIIMHBI (MOTYJIA)

Heasb mucunminHbl: OPMUPOBAHUE Y CTYIACHTOB 3HAHUM M HABBIKOB, HEOO-
XOJUMBIX JJII TPOCKTHUPOBAHUS PA3TUYHBIX PaArodIeKTpoHHBIX cpeacTB (POC) c
MIPUMEHEHUEM KOMIIBIOTEPHBIX CHCTEM aBTOMATH3WPOBAHHOIO MPOECKTUPOBAHUSA
(CAIIP), a Tak>ke MHTErPUPOBAHHBIX CUCTEM MOJICIIUPOBAHUS U U3MEPEHUMN.

K oCHOBHBIM 3ajayaM JMCHUILIMHBI OTHOCUTCS M3y4Y€HHE:IleNiel, croco0oB,
3a/lay ¥ NpPOLECCOB aBTOMAaTU3HUPOBAHHOIO KOMITBIOTEPHOTO MPOEKTHUPOBAHUSA U MO-
JETMPOBAHKS; OCHOBHBIX PAa3HOBHUJIHOCTEW Mojenel anemeHToB POC; MeTolloB cH-
MYJIALMA 3IEKTPUUYECKUX LENed U CTPYKTYyp; METOJOB CHUHTE3a M ONTHMHU3aLUU
IEKTPUYECKUX LIETIEH U CTPYKTYP; PaCYETHO-3KCIEPUMEHTAIBHBIX METOJOB MPOEK-
TUPOBAHUS; MATEMATUYECKUX OCHOB KOMIIBIOTEPHOIO MOJEIHPOBAHNS KOMIIOHEHTOB
POC pa3znu4yHOro ypoBHS CIIOXKHOCTH; OCHOBHBIX pazHoBHjHOCTEN CAIIP u unTe-
TPUPOBAHHBIX CUCTEM MOJCIIMPOBAHUS U UBMEPEHUM.

N3ydyeHne qUCHMILIMHBI HAIIPABJIEHO HA MOJATOTOBKY CHELMAIUCTOB, CIIOCO0-

HBIX pelIaTh MPoOJIEMbl, BOSHUKAIOIINE MPU IKCILTyaTalluy U3EIUA SJIEKTPOHHON
TEXHHUKH C yUE€TOM 00JIaCTH, TUIIOB U 33/1a4 NPOPECCUOHATBHON AESITEILHOCTU B CO-
OTBETCTBUU C MPO(DHeCcCUOHATLHBIMU CTaHIapTaAMHU:
= 06.005 «CnenuanucTt 1Mo AKCIUTyaTalluk PauOdJIEKTPOHHBIX CPENICTB (MHXKE-
HEP-3JIEKTPOHUK)», YTBEPKICHHBIA PUKa3oM MuUHUCTEpPCTBA TpyAa U COLUATBHOM
3amuthl Poccuiickoit @enepanuu ot 31 urong 2019 roga N 5401 (3apeructpupoBaH B
Muntocte P® 28 aBrycra 2019 roga, peructpaunonnsiii N 55756).
— 40.058 «MH)eHep - TEXHOJIOT MO MPOU3BOACTBY HU3AEIUN MHUKPOIICKTPOHUKN,
YTBEPKACHHBIA IPUKa30M MUHHCTEPCTBA TpyAa U COLMAIBHOM 3aIlUThl Poccuiickon
@eneparuun ot 03.07.2019 1. Ne 480H (3apeructpupoBan MuHioctom Poccuu
29.07.2019 r. Ne 55439).

2. Mecro nucuuminnbl B crpykrype OOII BITO

JucuuninnHa «OCHOBBI KOMITBIOTEPHOIO IPOEKTUPOBAHMS W MOJEIUPOBAHUS
PaJMOAJIEKTPOHHBIX CPEACTB» OTHOCUTCS K 0Ji0ky b1.B.06 o HampaBieHHIO MOATOo-
ToBKM 11.03.01 Pagnorexnuka, npopuib «HTErpupoBaHHbIE CUCTEMBI 0€3011aCHO-
CTH.

[Ipu ocBOEHMM IUCHUIUIMHBI OOYYAIOIIMKUCS CMOXKET YaCTHUYHO MPOJIEMOH-
CTpUpPOBATh ciaeAyroIue 006001eHHbIe TpyaoBbie pyHkun (OTD):

— JKcmuyaTanusi PajauodJIeKTPOHHOH anmapatypbl (mpodeccuoHaNbHbIN
ctangapT 06.005 «CrnenraincT mo KCIUTyaTallul PaIuO3JIEKTPOHHBIX CPEICTB
(MHXKEHEP-IJIeKTPOHUK )», Ko B, ypoBeHb kBanmudukanuu -5);

— Pa3pa0oTka eAMHUYHBIX TEXHOJOTMYECKHX IMPOLECCOB M PeKOMEHAaluil
0 YCTPAHEHUIO M NpeayNpexIeHHI0 Opaka B INPOM3BOACTBE M3/IeJHi
MHKPO3JIeKTPpoHUKH (nipodeccronanbubiii crangapt 40.058 «Uuxenep -
TEXHOJIOT IO MPOU3BOACTBY M3ACIUA MHUKPOIJIEKTPOHUKW», KOA B, ypoBeHb
KkBajudukanuu -6).



[IpenmecTByomuMy  AUCUUIUIMHAMH, (HOPMUPYIOIIMMH HayallbHbIE 3HAHUS,
SBJIIIOTCSI: MaTEeMaTHYECKUM aHaln3, MH(OPMAIIMOHHbIE TEXHOJIOTMH, YHMCIICHHBIE
METOAbl U METOIBl MOJenupoBaHus. l[lociaeayronmMu AUCUUIIMHAMU SBIISIIOTCS:
MIPOTPAMMHBIE CPEJCTBA MPOEKTHUPOBAHUS JIEKTPOHHBIX YCTPOWCTB, TEIECKOMMYHH-
KaIlMOHHBIE TEXHOJIOTUH, 3aUTa BBITYCKHON KBATM(PUKALMOHHON pabOThI, BKIItOUas
MOATOTOBKY K IIPOLIEAYPE 3aIIUThI U MPOLEAYPY 3ALIHTHIL.

3. TpCﬁOBaHHﬂ K pe3yjabTaTaM O0CBOCHHUA COACPKAHUA TUCHUIIJINHBI

[Ipouecc u3yyeHUs MUCHUIUIMHBI HaIpaBlieH Ha (POpMHpPOBAHHE SJIEMEHTOB
cienytomux komnereHuui B coorBeTcTBUU ¢ @I'OC BIIO n OITIOIT BO no nanHOMYy
HaITPaBJIEHUIO MTOATOTOBKHU:

a) npogeccHOHATBLHBIX KOMIICTECHIIMA:

— Cnoco0eH NMPOBOAWTH AHAJIN3 NMPUYMH OpaKa NMpH HM3rOTOBJCHHUW W3eTHil
MHMKPOJIEKTPOHUKH M JaBaTh PEKOMEHJALMHU 10 MX YCTPAHEHUIO U Npeaymnpe-
saenno (ITIKC-3) (npodeccuonanbhubiii crannapt 40.058 «HxeHep-TeXHOJIOT 0
MIPOU3BOJICTBY M3JIEIHI MUKPOAJICKTPOHUKNY, TPpyAoBasi pynkuus B/01.6 -Anaan3
NpUYMH Opaka Npu U3roOTOBJICHUM H3/1eTHIl MUKPOJIEKTPOHMKH M pa3paldoTka
PeKOMEeH/IalM i 10 UX YCTPAHEHHUIO U NPeAyNPeKAeHHUIO).

Kox m HanMeHOBaHME HHAMKATOPA TOCTH/KEHHUA KOMIIETEHIMHU:

- [TIKC-b.3.1. BoIBisIeT TEXHOJIOTMYECKUE (PAKTOPBI, BHI3BIBAIOIINE T10-

IPELIHOCTH U3rOTOBJICHUS U3EINI MUKPOIJIEKTPOHUKHU.

- [IKC-b.3.2. JTaeT npeaioKeHus Mo JUKBUJAMU Opaka B IPOU3BOJICTBE

U3JIETTUH MUKPORJIEKTPOHUKH.

B pe3ynbTaTe 0CBOCHUS TUCUHUIIUHBI CTYAEHT JTO0JKEH:

3HATH:
— - TpeOOBaHUS TEXHUUYECKUX PETJIAMEHTOB Ha BBIMYCKAaeMble U3ICIUS MHUKPO-
AIEKTPOHUKH;
— - TeXHOJOTrh4Yeckue (PakTophl, BHI3BIBAIOIIUE MOTPEITHOCTH U3TOTOBJICHUS U3-
JEIINA MUKPOIJIEKTPOHUKU;
— - METOAbl OLEHKM MPUTOJHOCTH M BOCHPOU3BOJAMMOCTH TEXHOJIOTUUYECKUX
IIPOLIECCOB MPOU3BOICTBA U3 MUKPOIJICKTPOHUKH.
yMeTh:

- HUCIOJIb30BaTh CTaHJAPTHBIC KOMIIBIOTEPHBIE MPOTpamMMbl i 00pabOTKH
CTaTUCTUYECKUX JTaHHBIX;
- OMNPEIEIISATh NPUYMHBI OTKIIOHEHUS TapaMETPOB T'OTOBOTO U3JEUs OT 33/1aH-
HBIX;

BJIA/IETh:
- CTATUCTUYECKUM aHAJIM30M MapaMETPOB TEXHOJOTUUYECKUX ONEPaLIHil;
- BBISIBIICHUEM U YCTPAHCHUEM IMPUYUH OTKJIOHEHHUS MapaMeTpPOB TEXHOJOTHU-
YECKHUX ONEpalnil OT 3aIaHHBIX.



4. CoaepxxaHue U CTPYKTYpa TUCUMILTHHBI (MOYJIs1)

B Tabnuie 1 npuBoaUTCS ONMUCAHKUE CONIEPKAHUS TUCHUILIIUHBI, CTPYKTYPHUPO-

BaHHOE TIO pas3feliaM, C yKa3aHHeM M0 KaXAOMYy pazieny (GopMbl TEKYIIero KOH-
TpoJIst: 3amuTa JaboparopHoit pabotsl (JIP), kommokeuym (K), TectupoBanue (T).

Tabmuma 1
Ne Haumenosa- Kox xon- | Popma Te-
pa3- | Hue Conep:xanue pa3jaesa/TeMbl TPOJIMPY- | KylIero
aeJjaa pa3aejia €MOHU KOHTPOJIA
KoMIIe-
TEeHIUHU
(um  ee
YacTH)
| 2 3 4
| Hemun, cmo- | IIlpenmer u coaepxkanue Kypca. Cro-
coObI, 3aja- | COObl MPOEKTUPOBAHUS - MAKETUPOBa- MKC-3
Yd MW 0Opo- | HUEe, PU3NUECKOe MOJICIUPOBAHKE, Ma- K, JIP, T
LIECChl KOM- | TeMaTu4yeckoe MoaenupoBanue. Cno-
MBIOTEPHOTO | COOBI MaTEMaTUYECKOTO0 MPOECKTUPOBA-
IIPOEKTUPO- | HUA - PY4YHOM, ¢ npuMmeHeHuem OBM,
BaHua POC | aBromatusupoBaHHbid. Tumsl 3amau
MpOEKTUpOBaHMs.  TumoBas  OJIOK-
cxeMa Ipouecca MNPOEKTUPOBAHMUS.
HNepapXu4HOCTh MNPOLIECCOB ITPOEKTH-
pOBaHUs CBEPXY BHU3 U CHU3Y BBEpX.
OYHKIUOHAIBHBINA, KOHCTPYKTOPCKUU
U TEXHOJIOTMYECKUU pas3pesbl B IIPO-
necce mpoekTupoBanus. [lonarue o006
UMUTAIIMIOHHOM W (POPMYJBHOM IpO-
ekTupoBaHuu. [loHsiTHe TEXHOMOTHY-
HOCTH MPOILIECCA TPOESKTUPOBAHUSI.
Marematu- | OnpeneneHue MaTeMaTH4eCcKOW Moe-
yeckue oc- | au. Knaccudukainus mapameTpoB Mo-
. . IIKC- 3
HOBBI  KOM- | aeneil. Knaccudukamus moxaeneit. Oc- K, JIP, T
MBIOTEPHOTO | HOBHBIE  XAPAKTEPUCTUKU  MOJIEIIEH.
moxaenupo- | Knaccudukarus ypoBHEH CII0OKHOCTH
5 | BaHHA KOM- | pajuoanmnaparypbl GyHKIIMOHATBHBIX
ITIOHEHTOB YPOBHEW aBTOMAaTU3UPOBAHHOTO IPO-
POC pas3- | EKTUPOBaHUS W UX  B3aUMOCBS3b.
JIAYHOTO Uepapxuss u npumepbl MOJENIEeH st
YPOBHS pa3HbIX (YHKIIMOHAIBHBIX ypOBHEH
CIIOKHOCTU | mpoekTupoBanus. dopmanbubie U Hu-
3UYECKHUE CIOCOOBI MOCTPOEHUS MOJIe-




JIEN.

OTansl U ac- [IpoexkTupoBaHre Ha YpPOBHE CTPYK-
gzg;f’loggo' TYPHBIX cxem u OCHOBHBIC | 1o 3 K,JP, T
N II’)BC, CAIIP,00ecneunBaromiye Tagoe po-
oxpaTeeac- | CKTUpoBanue. Komnonenr Visual Sys-
Mble cope- | tem Simulator (VSS) CAIIP AWR De-
MEHHBIMU sign Environment (AWRDE).
CAIIP, n ux [IpoexkTupoBanue Ha ypOBHE NPHUHIM-
UHTCTPAIA | pyanpypix cxeM u ocHoBHBble CAIIP,
B CAMHBIN o0ecrieunBaIIMe TaKkoe IPOEKTUPO-
IIUKJI TPOEK-
THpoBaHust | BAHHE. Kommonent  AnalogOffice
CAIIP AWRDE.
[IpoexktupoBanue POC ¢ yderoMm BoJI-
HOBBIX A dekroB u CAIIP, obecnieun-
BalOIIME Takoe mpoekTupoBanue. Kowm-
noHeHT  MicrovaweOffice (MWO)
CAIIP AWRDE.
HNHTerpupoBaHHblE CHUCTEMBI MOJIEIIHU-
poBanuss u  u3Mmepenud  (Hard-
wareintheLoop (HIL)). IIporpammuo-
armapaTHble KOMIUIEKCHl C HCIOJIb30-
BAaHUEM CHUCTEMBbI MPHUKIAJHBIX MPO-
rpamm AWRDE + LabVIEW u mo-
TyJBbHBIX HW3MEPUTENBHBIX IIaThOpM
PXI.
OcHoBHbIE Kpatkuit 0030p OCHOBHBIX BHJIOB MO-
Pa3HOBU/I- neneit snementoB POC. Amnamutuue- KC-3 K, JIP, T
HOCTH MOJIe- | CKHe Mojesd. Mojenu B BUJI€ SKBUBa-
Jied AJIeMEeH- | JICHTHBIX cXeM. TaOJuyHbIe MOJICIIH.
toB POC
ANTOpUTMBI AJNTOPUTMBI aBTOMAaTHU3HMPOBAHHOTO
KOMITIBIOTCD- | koMIIBFOTEPHOrO0 MOJEIUPOBAHUS aHa- K,JP, T
HOT'O aHaJlu- 4 IIKC-3
33 1 OLITH- JIOTOBBIX YCTPOMCTB Ha CXEMOTEXHUYE-
MU3ALIH CKOM ypoBHE. MojennpoBaHue CTaTu-
AHAJIOrOBbBIX | YCCKHUX PCIKHMOB. I/ICXOI[HBIC YpaBHC-
U TU(GPOBBIX | HUSI U OCHOBHBIC YHUCIICHHBIE METObI
YCTPOHCTB X peueHus. MopaenupoBaHue Iepe-

XOIHBIX IpoueccoB. MoaennpoBanue
YaCTOTHBIX XapaKTEPUCTHUK.

ANTOPUTMBI aBTOMAaTHU3UPOBAHHOTO
KOMITBIOTEPHOTO MOJEJIHMPOBAHUS AHA-
JIOTOBBIX YCTPOWCTB Ha (DYHKIIMOHAJIb-

7




HOM ypoBHE. THWIIOBBIE 3JIEMEHTHI
(GYHKIIMOHATBHBIX CXEM U  CIIOCOOBI

MOJIETTUPOBAHMUS. MopenupoBanue
O€3bIHEPIIMOHHBIX  (PYHKIIMOHAIBHBIX
cxeM. MojenupoBaHue BpPEMEHHBIX

nuarpaMM. MogenupoBaHue JUHAMU-
YECKUX XapaKTEPUCTUK (PyHKIIMOHAIIb-
HBIX CXEM BO BPEMEHHOM M 4aCTOTHOM
o0nacTsx.

ANTOpUTMBI aBTOMAaTU3UPOBAHHOTO
KOMIIBIOTEPHOTO MOJEIUPOBAHUS
upoBbIx  ycTpoicTB. [locTaHOBKH

3aJa4r OIITUMHU3allMki U OCHOBHBLIC aJl-

TOPUTMBI  ONTUMU3ALNK, HCIOJIb3YyE-
mble B [1I1I1.
Metonst uc- | Onpenenenne IIIIIuis aBTOMATU3M-
EI(/)IJ;B;E(I)I??’;OB POBAHHOTO KOMITbIOTEPHOTO MPOCKTH- | 1y 3
e ——— poBanms.  IIIIII kak  4YenoBEKO- K, JP, T
nporpaMm MamuHHas cuctema. Knaccudukamms
st asroma- | TITIIL Bunaer o6ecneuenus IIIII1.
Tu3upoBaH- | JImnrBuctuueckoe odecrneuenue IT1I1.
HOTO KOM- CocTaB JMHTBHUCTHYECKOTO obecreye-
IBIOTCPHOTO | yyg y tpeGoBanus k Hemy. Knaccudu-
MPOEKTUPO-
pamms POC. | KAl  A3bIKOB [ITII. CoBpemeHHbIE
MaJoTOBbIe CHCTEMBI. MHTemnekry-
anpHBId uHTepdeiic. CTpykTypa 3ana-
HUW Ha aBTOMAaTU3UPOBAHHOE MOJEIU-
poBaHnne u npoektupoBanue POC.
[IpencraBieHne MCXOMHBIX ITAHHBIX M
pe3yJbTaToB.
Nudopmarmonnoe odecrieuenne ITII1.
CocraB u kiaccuukanus uHpopma-
nuonHoro ooecrnieuenust [IIII. ITons-
tue o Oazax gaHHbIXx U CYBJI. baszbl
3Hanuy B IIIIII - mHTEnnekryanpHbIE
OMOIMOTEKH THIOBBIX DJIECMEHTOB H
dbparMeHTOB CXeM U YCTPOMCTB, IpO-
€KTHBIX ONepalui U MapupyToB IMpo-
E€KTUPOBAHUSL.
Meronpl Cumynsiius TMHEUHBIX LEEH.
gﬁggg’iﬁ? CuMyJisnusi HeTMHEHHBIX IIeTIel MeTo- KC-3
CKIX Eeneﬁ AOM pelleHNs HEMMHEHHbIX mudde- K,JP, T
u cTpykTyp | PEHUMATLHBIX YPABHEHUWH BO BpEMEH-

Hoit obsactu (SPICE). Cumynsiuus He-
JIMHEVWHBIX LENeW METOJOM TapMOHU-

8




yeckoro Oananca. CuMyInsiusi BOJIHO-

BBIX IPOLECCOB B JJIEKTPUYECKUX IIE-

nax. Ksasu-T BoiHBL. METOX CETOK.

MeTtoa MOMEHTOB.
Cunres u [Tapamerpuueckuii ¥ CTPYKTYpPHBII
ONTUMU3A- cunre3 anekrTpudeckux nemnein. CAIIP, MKC-3
LU DJICK- 00eCIeYNBAOIINE TAKUE BUIBI CHUHTE- K, JIP, T
TPUYECKUX | 3a.
neneu u [TapameTpuueckuid cuHTE3 (ONTUMU-
CTPYKTYP 3amMsi): BbIOOp BapbUpPyEMBIX Iapa-

METPOB, 1EJEBbIX (QYHKIUNA U TPAHHY-

HbIX YycinoBuid. OCHOBHBIE ONTHUMU3A-

LUOHHBIE AJITOPUTMBI; UX IpPEUMYyIIe-

cTBa M HenocTtatku. OIHOKpUTEPHUATIb-

Hasg U MHOTOKpUTEpHalbHAas ONTUMHU-

3aluu.

CTpyKTYpHBIN CUHTE3.
PacueTHo- OO6miass uaes U MpeuMyllecTBa pac-
AKCTEpU- YETHO-IKCIIEPUMEHTAILHOTO  METOo/Aa

: INKC-3

MeHTajbHble | mpoekTupoBanusi (HardwareintheLoop K, JP, T
METO/IbI (HIL)).
MPOEKTUPO- | AmMapatHoe oOOecreYeHrne pacyeTHO-
BaHUs. IH- | DKCTIEpUMEHTAIBLHOIO METO/a MPOECK-
TErpUpoO- TupoBaHusi. [HOKue u3MEpUTEIbHbIE
BaHHbIE CU- | tuiaTopmbl Ha O6aze unHtepdeiica PXI
CTEeMBI MO- | 1 makeTa nporpamm LabVIEW.
JeIMpoBa- NHuTterpanust M3MEPUTENBHBIX CHCTEM
Hus u usme- | (LabVIEW) ¢ cucremamu mopenupo-
peHui Banus (AWRDE).

HoBbie BO3MOXXHOCTH ONTUMU3ALMHU

npoektupyembix POC B HIL-cucremax.

Cmpykmypa oucyuniaunol (M00y.ns)

Ta6numa 2. O61mast Tpy10eMKOCTh TUCITUIUTMHBI COCTABIAET 3 3aUeTHBIC SIUHUIIBI

(108 gacoB).

Bupa padotni TpynoeMKkocTb, 4achl
S cemecTp Bceero
O0mas Tpy10eMKOCTh 108 108
AyautopHas padora: 51 51
Jlexyuu (J1) 34 34
Jlabopamopnwvie pabomut (J/IP) 17 17
CamocrosiTeibHas padora: 48 48




Buna paéorsi TpyaoeMKkoCTb, Yachl

S cemectp Bcero
Kypcosas padota (KP)/ KypcoBoii mpoekT HE HE
(KII) IPETYCMOTPEHBI | IPETYCMOTPEHBI
CaMocCTOsITeIbHOE U3YUYEHHUE Pa3/IesioB/ TEM 48 48
IloaroTroBka M NMPoOXoKAeHUE TPOMEKYTOY- 9 9
HOH aTTecTallu
Buja npoMe:KyTOYHOM aTTeCTAIlUN 3a4yer 3a4er

Taonura 3. JIekiumoHHbIE 3aHATHS

Ne
n/n

Tema

l.

HpeI[MCT U COACPIKAHUC KypCa. CniocoOsbI IIPOCKTUPOBAHUA - MAKCTHUPOBAHHC,
(1)PI3H“I€CKOC MOACIUPOBAHNUC, MATCMATHYCCKOC MOJACIIMPOBAHUC.

Tunel 3a7a4 npoekTupoBanus. TumnoBas OJIOK-cXxema Mpoliecca MPOEKTUPOBa-
HUsl. DyHKIMOHANBHBIM, KOHCTPYKTOPCKHMM M TEXHOJOTHYECKUU pa3pesbl B
IIPOLECCE MTPOEKTUPOBAHMSI.

MareMaTtnyeckue OCHOBBI KOMIIBIOTEPHOTO MOJEIMPOBAHUSI KOMIIOHEHTOB
POC paznuuyHoro ypoBHs cioxkHOCTH. Knaccudukanus napaMeTpoB MOJENIEH.
Knaccugukanus mozeneil. OCHOBHbIE XapaKTEPUCTHKU MOJIENIEH.

Knaccudukanus ypoBHEH CIOKHOCTH pajuoarapaTypbl U (yHKIIMOHAIBHBIX
YpOBHEW aBTOMATH3WPOBAHHOTO MPOCKTHUPOBAHUS M MX B3aUMOCBs3b. Dop-
MaJbHBIC U (PU3UYECKHE CITOCOOBI MOCTPOCHUSI MOJIEIICH.

Otansl U acnekTsl npoekTupoBanus POC, oxBaTbIBaeMble COBPEMEHHBIMU
CAIIP, n ux nHTErpanys B €AMHBIN LUK IPOECKTUPOBAHUS

[IpoextupoBanue POC ¢ yuerom BonHOBBIX 3P dektoB u CAIIP, obecneunBa-
romue Takoe npoektupoBanre. Komnonent MicrovaweOffice (MWQO) CAIIP
AWRDE.

WNurterpupoBanHble  cUCTeMbl  MojenupoBanuss u  u3Mepenuir  (Hard-
wareintheLoop (HIL)). [IporpamMmMHoanmapaTHbie KOMIUJIEKCH C HCIOJIb30Ba-
HUEeM cuctembl npukiaaubix nporpamm AWRDE + LabVIEW u MoayibHBIX
n3MeputTenbHbIX maathopm PXI.

OcHOBHBIE Pa3HOBUAHOCTH MoAeneil anemeHToB POC. AHanmutuueckue moje-
JIN.
Mojenu B BUJI€ SKBUBAJICHTHBIX cXeM. TaOJudHbIe MOJICIIH.

ANTOpUTMBI ABTOMATU3UPOBAHHOTO KOMIIBIOTEPHOTO MOJIEJINPOBAHMS aHAJIO-
TOBBIX YCTPOMCTB HAa CXEMOTEXHUYECKOM ypoBHE. MoJiesinpoBaHue craTuye-
CKHUX PEKUMOB.

ANTOpUTMBI ABTOMATU3UPOBAHHOTO KOMIIBIOTEPHOTO MOJICJIMPOBAHMS aHAJIO-
TOBBIX YCTPOUCTB Ha (QYHKIIMOHATHHOM YPOBHE. THITOBBIE 3JIEMEHTHI (PyHKITH-
OHAJIBHBIX CXEM U CIIOCOOBI MOJICTTMPOBAHUS.

10.

AJ'IFOpI/ITMBI ABTOMATU3UPOBAHHOI'O KOMIIBIOTCPHOI'O MOACINPOBAHUA I_II/ICI)pO—
BbIX YCTDOﬁCTB. IlocTanoBka 3aJadr OIITUMHU3alIMK 1 OCHOBHBEIC aJITOPUTMBEI
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ONTUMH3ALIMU, UCTIOJIb3yEeMbI€ B MMaKeTaxX NMpUKIaaHbIX rporpamm (I1IIT).

11.

MeToabl UCTIOJIB30BaHUS TAKEeTOB MpUKIaAHbIX nporpamm (IIIIIT) nns aBroma-
TU3UPOBAHHOTO KOMITBIOTEPHOTO MpoekTupoBanus POC.

12.

Nudopmanmonnoe obecneuenue II1I1. CocraB u knaccudukanus nHpopma-
nronHoro ooecreuenus I1III1. [TorsTue o 6a3ax manaeix u CYB/I. ba3sl 3Ha-
uuii B [1I1I1 - uaTEIIIeKTyanbHbIe OMOTUOTEKH TUTIOBBIX AJIEMEHTOB U (ppar-
MEHTOB CXEM M YCTPOUCTB, MPOCKTHBIX ONIEPAIMA U MAPIIPYTOB MPOSKTHPOBA-
HUAI.

13.

MeTtoapl CUMYIISIIUY ANEKTPUYECKUX LENEN U CTPYKTYP

14.

CuHTE3 ¥ ONITUMHU3AIUS AIEKTPUUECKUX LETel U CTPYKTYP

15.

OcCHOBHBIE ONTUMU3AIMOHHBIC AJITOPUTMBIL; UX IPEUMYIIECTBA U HEJJOCTATKHU.
OpHokpuTepranbHas U MHOTOKpUTEpUATbHAS ONTUMH3ALIUU.
CTpyKTYypHBII CUHTE3.

16.

PacueTHO-3KCIEpUMEHTANIBHBIE METOIBI IPOEKTUPOBaHU. MIHTErprpOBaHHbIE
CHUCTEMBI MOJEITUPOBAHUS U H3MEPEHUM.

17.

WNurerpauus n3mepurenshbix cuctem (LabVIEW) ¢ cucremamu moaenvpoBa-
Hust (AWRDE).
Hosble Bo3MokHOCTH onTuMu3anuu npoekrupyeMbix POC B HIL-cuctemax

Tabnuna 4. JlaboparopHbsie pabOThI

Ne i/ Tema

1.

MopaenupoBaHue CTaTUUECKUX PEKUMOB U TIEPEXOJIHBIX MPOIIECCOB aHAJIO-
roBeix POC

2. | MogenupoBaHH€ YaCTOTHBIX XapaKTEPUCTUK aHAIOrOBbIX POC
3. | MonenupoBanue ananorobix POC Ha pyHKIIMOHAIBHOM YpOBHE
4. | MopenupoBanue muppoBsix POC

Tabnuia 5. CaMoCTOSITENIbHOE U3YYEHUE Pa3/IeNIOB JUCITUTUINHBI

No Bonpochl, BBIHOCHMbIE HA CAMOCTOSITE/IbHOE H3yYeHHe
n/n

l.

Otansl U acnekTsl IpoekTrpoBanus POC, oxBaTbIBaeMble COBPEMEHHBIMU
CAIIP, n ux nHTErpanys B €AMHBIN LUK TPOEKTUPOBAHUS

2 OCHOBHBIEPA3HOBUIHOCTU Mozeneil aneMeHToB POC

3 MeTtoasl CUMYJISILIMM 3JIEKTPUYECKHUX LENEN U CTPYKTYP

4 CuHTE3 ¥ ONTUMHU3ALUS DIIEKTPUUECKUX LENEeH U CTPYKTYP

Al Bl el

PacueTHO-3KCIIEpUMEHTANIBHBIE METO/IBI TPOEKTUPOBaHUs. MIHTEerprpoBan-
HBIE CUCTEMBI MOJEIUPOBAHUSA U U3MEPEHUI
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S. OuneHo4HbIe MaTEePHAJIbI I TEKYILIEro U py0esKHOro KOHTPOJIA ycneBae-
MOCTH ¥ IIPOMEKYTOYHOM aTTeCTALMHI

5.1. KoajgokBuym
B cemecTpe mpoBoasTCs 3 KOJTIOKBUYMA, KaXKIABIA U3 KOTOPBIX OLIEHUBAETCS 110 8

0asioB.
BO”pOCbl, 6bIHOCUMBLE HA KOTIOKBUYM
(koumpoaupyemvie komnemenyuu [1IKC-3)
Bonpocsl, BBIHOCUMBIE HA KOJUIOKBUYM
Ilepevtii Konnokeuym
. Pa3HOBHAHOCTH CHHTE3a LCTIEH.
2. Urto HEOOXOIUMO 3a7aTh, YTOOBI OTMPEICTUTH 3a7a9y aBTOMAaTU3UPOBAHHOTO

[IapaMeTPUIECKOT0 CUHTE3a?

3. Kak MoxHO chopMHUPOBATH IEIH ONITUMHU3AIIHN?
4.  Oco0eHHOCTH 3a/laHUs BapbUPYEMBIX TAPaAMETPOB.
5. Omnpenenenue matematudeckoit mojenu. Kimaccudukaims napaMmeTpoB MoJie-

JIeN.

6. Kiaccudpukauus mozaeneit. OCHOBHbIE XapaKTEPUCTHUKU MOJIEIIEH.

7. Kiaccudukauus ypoBHEH CI0)XHOCTH pagroannaparypbl 1 (pyHKIHOHAIBHBIX

YPOBHEW aBTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS U UX B3aUMOCBS3b.

dopMaibHbie U (PU3NYECKHE CITOCOOBI MOCTPOCHUS MOJIENEH.

[IpoexkTrpoBaHue HAa ypOBHE NPUHIMITHAIBHBIX cXeM U 0CHOBHbIE CAIIP.

10. Yto Takoe rpaHUYHBIE YCIOBHS ONTUMHU3AIMUA U KAKOBBI OCOOCHHOCTH UX BBbI-
oopa?

11. OcHOBHbIE ONTUMHU3ALMOHHBIE AITOPUTMBI U UX OCOOEHHOCTH.

12. ABTOMaTM3MPOBAHHBIN CTPYKTYPHBIN CHHTE3 KAKHX LIENIEW HA HACTOSIIUN MO-
MeHT peanu3oBad B AWRDE?

13. OcHOBHBIEC Pa3HOBUIHOCTH (GUIBTPOB, JOCTYIHBIC JIJIs1 aBTOMATU3UPOBAHHOTO
cTpykTypHoro cuate3a B AWRDE.

14. Anroput™m aBTOMaTU3UPOBAHHOTO CTPYKTYPHOTO CHHTE3a (PHIIBTPOB.

15. IIpeoOpazoBaHue YaCTOTHI IPH CUHTE3€ (DUIBTPOB: UTO BBHIINOJIHAETCS HA 3TOM
yTane?

0 o0

Bmopoii konnokeuym

Ha kaxoii anemeHnTHO# 06a3e MoxeT ObITh cuHTe3upoBaH pusibTp B AWRDE?
Oco0eHHOCTH cUHTE3a (PUIIBTPOB HA paCHPEACIICHHBIX 3JIEMEHTaX.

OcHOBHBIE UCXO/IHBIE TTAPAMETPHI AJIs pacueTa puibTpa.

OO61Me moaXoAbl K CHHTE3Y COIJIaCyIOLUX LeTei.

YTo HYKHO 33]1aTh, YTOOBI ONIPEAEIUTH 33/1a4yy aBTOMATU3UPOBAHHOTO CUHTE3a
COTJIACYIOIIEH 1enu?

OcHoBHBIE BUIBI MOienel aeMeHToB POC.

AHQJIUTUYECKUE MOJIEIH.

Mopenu B BUJIe 9KBUBAJICHTHBIX CXEM.

TabnuuHbie MOJENH.

Nk

WA
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10.

11.

12.
13.

14.
15.

SRR =

11.
12.

13.

14.

0.

AJITOPUTMBI ABTOMATU3UPOBAHHOTO KOMIIBIOTEPHOTO MOJICIMPOBAHUS aHAJIOTO-
BBIX YCTPONCTB HA CXEMOTEXHUUYECKOM YPOBHE

MoenupoBaHue CTaTUYECKUX PEKUMOB. VICXOIHbIC YpPaBHEHUSI 1 OCHOBHBIC
YUCJICHHBIE METO/Ibl UX PEIICHHUS.

MoaenupoBaHue NMEPEXOIHBIX MPOLIECCOB.

[TakeThl MPUKIIAIHBIX IPOrPaMM JIJII aBTOMATU3UPOBAHHOTO KOMITBIOTEPHOTO
MIPOEKTUPOBAHMUSL.

Knaccuduxarus [IT1. Buastr o6ecrieuenus [T1I1.

[Tonsarue o 6a3zax nmanuelx 1 CYB/I. ba3wl 3nanmii B ITI1I1.

Tpemuu Konnokeuym

Knaccudukaius CUMyIsITOPOB.

Henuuelinble cCUMyYJIATOPBI M UX IPUMEHEHUE.

CuMynsiuust TUHEWHBIX LEMEN MO MOCTOSTHHOMY TOKY.

CuMynsuus TMHENHBIX ENel ¢ y4eTOM PEaKTUBHOCTH.

Knaccudukanus HelTMHENHBIX CUMYJISITOPOB.

CraMynsuus HEIMHENHBIX LENed 10 MOCTOSIHHOMY TOKY.

CumMynsuus NepexoqHbIX IPOLECCOB B HEJTMHENHBIX LEISX.

CX0IMMOCTb aJIrOPUTMOB HEJIMHEWHON CUMYJIALIMH.

Meton rapmonnyeckoro OanaHca.

MeTo MHOTOCUTHAJIBHOTO rapMOHUYeCKoro Oananca. Pa3HOBUAHOCTH CHUHTE3a

eTIei.

OCHOBHBIE ONITUMHU3ALIMOHHBIE AITOPUTMBIL; UX NMPEUMYILIECTBA U HEJOCTATKH.
OnHoKpUTEpHaIbHASI U MHOTOKPUTEPHAIbHAS ONTUMH3AINHA. CTPYKTYPHBIN

CHHTC3.

[TapameTpuueckuii cuHTe3 (ONTUMH3ALKs): BEHIOOP BApbUPYEMBIX TAPAMETPOB,

1eNeBbIX (PYHKIMI U TPAHUYHBIX YCIOBHA.

OO01mast uzes ¥ MPEeuMyIecTBa pacYeTHO-IKCIIEPUMEHTAILHOTO METO/1a MPOEK-

tupoBanus (HardwareintheLoop (HIL)).

15. HoBble BO3MOKHOCTH onTuMu3anuu npoekrupyeMbix POC B HIL-cuctemax.

Pexomenoayuu npu noo2omoeke K KOJ10K8UyMy
popaboTaTh KOHCTICKTHI JICKIIHI 110 BOIIPOCAM KOJUIOKBUYMA;
MIPOYUTATh OCHOBHYIO U JIOMOJIHUTENIBHYIO JTUTEPATYPy, PEKOMEHIOBAHHYIO 110
M3y4yaeMbIM BOMPOCAM;
OTBETUTh Ha BOIIPOCHI KOJJIOKBUYMa;

[IPU 3aTPYAHEHHUSAX, TPOKOHCYJIBTUPOBATHCS C MPEMOIABATEIIEM.

Kpumepuu ouenusanus

Ouenka
HeynoBaerBopu- YIOBJIETBOPH- X0pouIo OTJINYHO
TeJbHO02 0aJ1J1a TeJbH04 0aJ1J1a

6 0a/L10B 8 0ass10B

CTyaeHT He 3HaeT Crynent noBepx- | CtyaeHT xopomio | CTyJIeHT B HOJTHOM
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3HAYUTEIbHOU YaCTH
BOITPOCOB, JOITYCKACT
CYIICCTBCHHELIC
OImMOKH B OTBETaX Ha
BOIIPOCHI

HOCTHO 3HAeT BO-
IPOCHI KOJLJIO-
KBUYMa, TOMyC-
KaeT HETOYHOCTHU
B OTBETE Ha BO-
npoc

3HACT MaTCpuall,
I'paMOTHO H 110
CymcCTBY H3Jjiara-
€T €TI0, JOITYyCKaAa
HCKOTOPBIC HCTOY-
HOCTH B OTBCTC HaA

00BEME 3HAET Ma-
TepHuaJ, TPaMOTHO
1 TI0 CYIIICCTBY
W3JIaraeT ero, He
JOITyCKasl CyIIe-
CTBEHHBIX HETOY-

HOCTEMN B OTBETE
Ha BOMIPOC.

BOTIPOC

5.2. OOpa3ubl TeCTOBBIX 3aJaHUI
Bonpocuwi, évinocumsie Ha Koniokeuym
(koumpoaupyemvie komnemenyuu [1IKC-3)

Br160op uncna ypoBHE# U mojcucTeM (MepapXusi CHCTEMbI) OTHOCUTCS K:
a) mpo0JieMe CUHTE3a;
0) nmpoOnemMe aHaNK3a;
B) MOJICIIMPOBAHHUIO.

2. 3ajada ONTUMU3ALNN [TAPAMETPOB TEXHOJIOTMUYECKOT0 MPOLECCa OTHOCUTCS:
a) K BHEITHEMY MPOEKTUPOBAHUIO

0) K BHyTpEHHEMY MPOEKTUPOBAHUIO
B) K MOJIEJINPOBAHUIO.

3. K xakomy Buny o6ecneuenus CAIIP oTHOCUTCS METOMKA TOCTPOCHUS TEXHO-
JIOTUYECKHUX MOJIEIIen?

a) marematuueckoe (MO)

6) nporpammuoe (I10)

B) OpraHU3alMOHHOE

r) uaopmanuonnoe (MO)

1) METOJIUYECKOE
4. K kaxkomy Buay oOecnieuenuss CAIIP oTHOCATCS anropuTMbl MPOBEACHUS TEX-
HOJIOTUYECKUX ONepanuii?

a) uadopmanuonnoe (MO)

6) nporpammuoe (I10)

B) JIMHTBUCTHYECKOE

r) marematuueckoe (MO)

1) METOJIMYECKOE
5. Ilociie KOMITOHOBKH, JJIsl PELICHUS 3a/1a4 Pa3MEIIECHUS SJIEMEHTOB JJIEKTPUUECKON
CXEMBI, HeOOXO0IMMO:

a) BHEJIPEHHE CYIIECTBYIOIIETO MPOTPAMMHOI0 00ECIICUeHHUs

pa3paboTKa aropuTMOB

IIOCTPOEHUE MATEMAaTUYECKUX MOJIETIEN

pa3paboTKa COOTBETCTBYIOIIUX MPOrpaMM
6. JInst pa3OueHust SIeKTPUUECKOM cXeMbl Ha (PYHKIIMOHATIBHO 3aKOHUYEHHbIE Ya-
CTH C MPEJCTAaBICHUEM JaHHBIX, HEOOXOJIMMO UCIOJIb3YETCSI METO/I:

a) JICKOMITO3UIUHN
14



0) abcTpakiuu

B) arperupoBaHMUs
7. Cucrema aBromatuszupoBanHoro npoektupoBanusi (CAIIP) npencrasnsier co-
Ooi:

a) CPEJICTBO aBTOMATHU3AIIMU TPOCKTUPOBAHUS

0) cucTeMHast IeATebHOCTh JIIO/IEH 10 IPOSKTUPOBAHUIO 0OBHEKTOB

B) CUCTEMa COTJIaCOBaHUS IPOCKTHBIX PEIICHUN.
8. Kakue nepudepuitapie ycTpoiicTBa HEOOXOAUMBI ISl IPOEKTUPOBAHUS Kap-
KACHBIX TPEXMEPHBIX U300paKEeHHUII:

a) rpaduueckas PC

0) rpaduveckue aganTepbl

B) rpaduaeckuii mporeccop
9. Kaxue nepudepuiinbie ycTpoiicTBa HEOOXOANUMBI JIJIsI MPOSKTUPOBAHUS MHOTO-
cioiabix Tonosioruit CBUC:

a) rpaduueckas PC

0) rpaduueckre aganTepol

B) rpaduueckuii mporeccop
10. Pemenue xakoii 3agaun npoektupoBanusa POC moTpelyeTcs mociie BHECEHUs
CYIIIECTBEHHBIX U3MEHEHUU B KOHCTPYKIIUIO Mprubopa?

a) co3ganue HoBbIX POC

0) cyliecTBeHHas: MOJICPHU3ALIMS

B)4acTU4HAas MoJiepHu3anus cyuiectByronieir POC.

Memoduuecxuepekomeudauuu no n0020moeKe K mecmuposanuio

TecTsl — 3TO BONPOCHI WIH 33JaHUs, IIPEYCMATPUBAIOIINE KOHKPETHBIN, KPATKUM,
YETKUW OTBET HA UMEIOIIMECS 3TAJIOHBI OTBETOB. [Ipu caMoCTOSITENPHON OATOTOBKE
K TECTUPOBAHUIO CTYJEHTY HEOOXOIUMO:
a) TOTOBSICh K TECTUPOBAHUIO, TPOpadbOoTaTh HH(MOPMAMOHHBIA MaTEpHAaI 110 AUCIIHU-
inHe. [I[poKOHCYIbTUPOBATHCA € MPENOIaBaTENIEM IO BOMPOCY BbIOOpa yueOHOM
JUTEPATYPBL;
0) YETKO BBISICHUTE BCE YCIOBUS TECTUPOBAHUS 3apaHee. 3HaTh, CKOJIbKO TecTOB Bam
OyZeT NpeyIo’KEeHO, CKOJIBKO BpEMEHH OTBOAMUTCS Ha TECTUPOBAHUE, KAKOBA CHCTEMa
OLICHKH PE3YyJIbTATOB U T.J.
B) IpHCTYyIas K paboTe ¢ TeCTaMU, BHUMATEIBHO U JI0 KOHIA IPOYTUTE BOIPOC U
npejjaraéMble BApUaHThl OTBETOB. BriOepuTe mpaBuiibHbIE (MX MOXKET OBITH He-
CKOJIbKO). Ha oTnenpHOM JHCTKE OTBETOB BBHIMULINTE LU(PY BOompoca U OyKBEI, CO-
OTBETCTBYIOIINE MPAaBUIIBHBIM OTBETAM;
I') B IIPOLIECCE PEILIEHUS KENATEIbHO IPUMEHATh HECKOIBKO MOJIX0/I0B B PEIICHUH
3aJjaHusl. DTO MO3BOJIIET MAaKCUMaIbHO THOKO ONEpUpOBaTh METOAAMHU PEIICHUS,
HAaXOJIsl KaX/IbId pa3 ONTUMAaJIbHbIM BapUaHT.
1) eciii Bol BeTpeTuinu upe3BblyaiiHO TpyIHbIN A1 Bac Bonpoc, He TpaThTe MHOTO
BpeMeHH Ha Hero. [lepexoaute k Ipyrum tectaM. BepHUTECH K TPyAHOMY BONIPOCY B
KOHIIE.
€) 00s13aTeIbHO OCTaBbTE BpPEeMs JJIsl TPOBEPKU OTBETOB, UTOOBI U30€kKATh MEXaHUYE-
CKHX OILLIMOOK.
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Kpurepuu oneHuBanus

Ouenka
HEY/0BJIETBOPUTEJIbHO | yIOBJIETBOPHTEILHO XOpoIIo OTJIMYHO
0 GatoB 3 dayuta 4 Garuta 5 0aJu1OB

Menee 35 % npaBwibHO | 35-64% npaBUiIBHO 65-85% mipa- | 86-100% npa-

BBIIIOJTHEHHBIX 3aJJaHUM. | BBIMOJHEHHBIX 3a/1a- BUJIBHO BbI- BUJIBHO BbI-
HUH. TOJTHEHHBIX MOJTHEHHBIX 3a-
3aJITaHUN. JTAHUN.

5.3. 3apanus s Ja00paATOPHBIX 3aHATHIA

JIabopaTOpHBI NPAKTUKYM SIBJISIETCS BaXKHBIM JJIEMEHTOM OOYyYeHUSs, T.K.
IIPUBUBAET HABBIKA CAMOCTOSITEILHOW pabOThl U YMEHHE TPUMEHATH KOMIIBIOTEPHBIE
CUCTEMBI M MAKEThl NPHUKJIAIHBIX IPOTPaMM Uil MPOCKTUPOBAHMS U WCCIIETOBAHMS
PAIUOTEXHUYECKUX YCTPOMCTB IAKETaMM NPHUKIAIHBIX IPOTrpaMM  Pa3jIMYHbIMU
npudopamMu U1 HHCTPYMEHTAMHU.

[Tpumep TunoBo# 1abopaTopHOM pabOTHI
«Mooenuposanue yugpposwvix ycmpoucmey.

Lenv pabomei: co3znanue nudponoit cxemol B penaktope ORCAD Capture CIS
U €ro CTaTUYECKHUM JIOTMYECKUN aHaju3; IMHAMHYECKOE MOJICIUPOBAHUE CXEMBI U
MOCTPOEHUE BPEMEHHOM InarpamMMBbl.

Memoouueckue pekomenoauuu

BrlinonHenne Kaxxaoil 1adopaTopHO pabOThl CKIIAJIBIBAETCS U3 CIEAYIOLIUX
ATamoB.

1. CamocrosiTenpHas MOATOTOBKA CTYJIEHTOB K padore. Ilepen Hauanom pado-
ThI CTYJEHTHI JJOJDKHBI Y€TKO MPEACTABIATh ceOe 11eJib paboThl, yMETh 3a/aTh Mapa-
MeTphI cxeMbl. JloJKeH ObITh MOJTOTOBJICH MPOTOKOJ U3MEPEHUM, coaepKaliuil Tad-
JIUIIBL TSl 3aITMCH PE3yJIbTaTOB U3MEPEHUN U OCHOBHBIE pacueTHbie Gopmyibl. CTy-
JIEHTBI, HE TOJATOTOBHUBIIUECS K PabOTe€ B COOTBETCTBUU C ITUMHU TPEOOBAHUSIMU, K
BBITIOJIHEHUIO pa0OTHI HE JIOMTYCKAIOTCS.

2. IIpoBeneHne 3tana MOAECIHPOBAHUSA. IJTOT 3Tan ocymectsisercs Ha [IK B
COOTBETCTBHM C METOJMYECKUMH yKa3aHUSAMH, KOTOPBIE COAEPIKATCS B OMUCAHUU K
KaX01 paboTte. Pe3ynpTaThl MOACIMpOBaHUSI TMPOBEPsIOTCS mpenoaaBareneM. Cry-
JIEHT B Ujealie JOJKEH YMETh AaHAIM3UPOBATH MOJYyYEHHBIE PE3YyJIbTaThI.

[Ipu paGote B nmabopaTopuu HEOOXOAMMO CTPOrO BBINOJHITH BCE MpPaBHUIIA
TEXHUKU 0€30MaCHOCTH U YKa3aHUs MPENo/iaBaTelis.

3. CocraBiieHue oT4eTa 0 IpojieslanHoi padore. K oT4eTy 0 BBINIOJIHEHHOM pa-
00Te MPEIBABISAIOTCS CJICAYIONINE TPeOOBAHUS:

OTyeT OMKEH coAep KaTh UCUEPIIBIBAIOIINE TaHHBIC, KaK O IeJIM paboThl, TaK

U 0 pe3ysibTaTax B CIAEAYIOIIEH MOCIe10BATETbHOCTH:

® 33/1aHMUE;
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® cXeMa YCTAaHOBKH M OIUCAHWE METOJIUKH H3MEPEHUH;

® pe3yJbTaThl 00PabOTKHM SKCIIEPUMEHTABHBIX JIAHHBIX, BKIHOYas rpadu-
KU, TaOJIHIIEL;

e 00mIMe BBIBOJABI O paboOTe W 3aKIIOYCHHUE, O KAUYeCTBE HMCCICIOBAHHBIX
MaTEpHAJIOB.

TekcT oTdyeTa JOKEeH OBITh HAIMCAaH aKKypPaTHO M pa300pYMBO OT PYKH WA
IIPE/ICTABIICH B BUJIE PaCIlCUaTKH, TOC]Ie KOMIIBIOTEPHON BEPCTKU. B 000mX cirydasx
TEKCT JOJKCH MPEACTABIATH COOOM JIOTHYECKOE M3JIOKECHHE CyIIecTBa Borpoca. He-
JOIYCTUMO TIpuBeeHre GopMyI1, Ta0IuI] O€3 pa3bICHCHUI BceX 0003HAYCHHUHA U CO-
KkpanieHui. OT4YeT JOJDKEH OBITh IMOHSATEH JJIS KaXI0ro YUTAIOIIETO 0e3 KaKuX-IH0o
JOTIOJTHUTEIBHBIX BOIIPOCOB y COCTABUTEJICH OTUETA.

4. Tlocme TIpeACTaBICHHS OTYETA CTYJCHT JOJDKEH MMETh, KaK MHHHMYM, IT0-
BEPXHOCTHBIC 3HAHMS 1T0 KOHTPOJBHBIM BOIIPOCaM K pabOTe, HMCIOMIUMCS B METOIH-
YECKUX YKa3aHUAX, U €My BBICTaBJISACTCS Oalll, KOTOPHIM OIICHEeHA JIaHHas Jlabopa-
TOpHast paboTa.

6. IIpome:xyTouHasi aTTecTalUs

Cnucox ocHOBHbBIX 60NpOCO8 K 3a4emy
(konmponupyemvle komnemenyuu [1KC-3)

PasHoBHIHOCTH CHHTE3a LIETIEN.

Kak MoxHO c(hopMupoBaTh LIETU ONTUMHU3ALNN?

3.  Omnpenenenue marematuueckoil mozenu. Kmaccudukanus napameTpoB Moje-
JEN.

4.  Knaccudukamnus mozeneit. OCHOBHbBIE XapaKTEPUCTUKU MOJIEIICH.

Knaccuduxanuys ypoBHEW CIOKHOCTU paauoanmapatypbl U (PyHKIHOHATBHBIX

YPOBHEN aBTOMAaTU3UPOBAHHOTO IPOECKTUPOBAHUS M MX B3aUMOCBSI3b.

6. dopmanbHbie U HUUIECKUE CTTOCOOBI ITOCTPOCHUSI MOJIETICH.

[IpoekTrpoBaHUE HA YPOBHE NPUHIUITUAIBHBIX CXeM U oCHOBHbIE CAIIP.

8. Uto Takoe rpaHUYHBIC YCIOBUS ONTUMM3AIMU U KAaKOBBI OCOOCHHOCTU MX BBI-
oopa?

9.  OcHOBHBIE ONTUMHU3AIMOHHBIE AJITOPUTMBI U UX OCOOEHHOCTH.

10. OcHOBHBIE PAa3HOBUJIHOCTH (UIBTPOB, JOCTYIHBIE JJIsi ABTOMATU3MPOBAHHOTO
CTPYKTYPHOT'O CHTE3a.

11. Anroputm aBTOMAaTHU3UPOBAHHOTO CTPYKTYPHOI'O CUHTE3a (PUIIBTPOB.

12. IlpeoOpazoBaHue 4acCTOThI MPU CHUHTE3€ (PUILTPOB: UTO BBIMOJIHACTCS HAa ITOM
srare?

13. OcobGeHnHocTy cuHTE3a PUIBTPOB HA paclpeIeICHHBIX dJIEMEHTaX.

14. OcHOBHBIE UCXO/IHBIE TTAPAMETPHI JIs pacueTa GpuibTpa.

15. OOmue moaxoapl K CHHTE3y COTJIACYIONTUX IICTICH.

16. OcHoBHbIe BUAbI MOJienel 3neMenToB POC.

17. AHanuthyeckue MOJEIH.

18. Mogenu B BUI€ 35KBUBAJIEHTHBIX CXEM.

19. TaOnu4HbBIE MOIEIN.

N —

b

=
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20. AnropuT™mbl aBTOMaTU3HUPOBAHHOI'O KOMITBIOTEPHOIO MOJAEIMPOBAHUS aHAJIOTO-
BBIX YCTPOWCTB Ha CXEMOTEXHUYECKOM YPOBHE

2]1. MonenupoBaHue CTaTUYECKUX PEKUMOB. VICXOAHBIE ypaBHEHMS U OCHOBHBIC
YUCJICHHBIE METOJIbI UX PEIICHMS.

22. MoaenupoBaHHe MEPEXOIHBIX IIPOLIECCOB.

23. Tlakers! npuxkiagabix nporpamm (IIIIII) s aBroMaTU3MPOBAaHHOTO KOMIIBIO-
TEPHOT'O NPOEKTUPOBAHUS.

24. Knaccuduxamums ITII1. Bugsr o6ecnieuennst TIIIT.

25. Tlonsarue o 6a3ax manaeix u CYB/I. ba3bl 3nanwuii B [1T111.

26. Knaccudukamus cumynaropoB. HenmuHeitHble CUMYISTOPHI U UX IPUMEHEHHUE.

27. CuMynsuus JUHEWHBIX LIETIe MO MOCTOSHHOMY TOKY.

28. Cumynsuus IMHEHHBIX HENnel ¢ yYeTOM pEaKTUBHOCTH.

29. Knaccudukaiysi HETUHEHHBIX CUMYJISITOPOB.

30. CuMyIsius HENMHENHBIX ENel 10 IOCTOSIHHOMY TOKY.

31. CuMynsus nepexoaHbIX IPOLECCOB B HEMMHENHBIX LEMNAX.

32. CXOIMMOCTbH aIrOPUTMOB HEJIMHEWHON CUMYJLSILMH. MeEToJ TapMOHUYECKOTO
OanaHca.

33. MeToJl MHOTOCUTHAJIBHOTO TApMOHMYECKOTo OanaHca. PasHOBUIHOCTH cUHTE3a
LEIEH.

34. OCHOBHBIE ONTUMHU3ALMOHHBIE AITOPUTMBI; UX PEUMYIIECTBA U HEAOCTATKH.

35. OpnHokpuTepHaIbHAsT W MHOTOKPHUTEpPHUANIbHAS ONTUMHU3AUMHA. CTPYKTYypHBIA
CUHTE3.

36. Ilapamerpuueckuii cMHTE3 (ONTUMHU3ALIMS): BEIOOpP BapbUPYEMBIX MapaMeTpPOB,
1EeIEeBbIX (PYHKIMI U TPAHUYHBIX YCIOBHM.

37. OOmas uaes U NpeuMyliecTBa PacYeTHO-IKCIEPUMEHTATBHOTO METO/1a MPOECK-
tupoBanus (HardwareintheLoop (HIL)).

38. HoBble BO3MOXHOCTH onTuMu3anuu npoekrupyeMbix POC B HIL-cuctemax.

Memoouueckue pekomernoayuu npu nOO20MOBKe K 3a4emy

[ToaroToBKa CTYACHTOB K 3a4eTy BKIIIOYAET MPOPAOOTKY JICKIIMH B TEUCHUU
CeMeCTpa M HEMOCPEJCTBEHHYIO IOATOTOBKY B JIHH, MPEIIICCTBYIOIINE 3a4ETOM,
BKJTFOYasi, KOHEYHO, IMMOATOTOBKY K KOJUIOKBUYMaM, TECTUPOBAHHIO, BEITIOJIHCHUIO J1a-
OOpaToOpHBIX PabOT U UX 3AIUTY.

JIJist TOATOTOBKM K 3a4eTy (BOMPOCHI BBIJAIOTCS B KOHIIE CEMECTPa) CTYJEHT
JIOJDKEH UCTIOIh30BaTh HE TOJIBKO KypPC JICKIIUNA, HO U OCHOBHYIO M JIOTIOJTHUTEIHHYIO
JUTEPATYPY I BEIpAaOOTKUA YMEHHS J1aBaTh Pa3BEPHYTHIC OTBETHI HA MOCTABICHHBIC
BOIIPOCHI.

B xozme moAroToBku K 3a4eTy CTYICHTY HEOOXOAUMO oOpaIiiath BHUMaHUE HE
TOJILKO Ha YPOBEHb 3aIIOMUHAHUS, HO U Ha CTETICHh MOHUMAHUS MU3y4aeMbIX BOIMPO-
COB. A 3TO JIOCTUTACTCS HE MPOCTHIM 3ay4YHBAHUEM, @ YCBOCHHEM MIPOYHBIX CHCTEMa-
TU3UPOBAHHBIX 3HAHWUH aHAJIMTHYCCKUM MbIILIcHHeM. CremnoBarelbHO, HEmocpe-
CTBEHHAs MOATOTOBKA K 3a4eTy JO/DKHA B PA3yMHBIX MPOTOPIIUAX COYETATh U 3aIlo-
MUHaHWE, ¥ TTOHKMaHUE TIPOrPaMMHOTI0 MaTepuraa.
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Pacnpeodenenue 6annoe mexkyuie2o, pyoexcno20 KOHmMpoJsa u IK3amena

Ne O6man 1-1 TouKa 2-51 TOUKA 3 Touka
cymMMma
1. | Tekymuii KOHTPOJIb
MOCEIICHNE 3aHATHI 10 6an- 3 3 4
JIOB Oamta Oata Oata
BBIIOJIHEHHUE U 3allTa 21 7 7 7
1abopaTopHBIX padboT Oasn OayioB 0ayIoB OayIoB
2. | PyOe:kHbIii KOHTPOIb
TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0ajIoB 0annoB 0aioB
KOJIJIOKBUYM 24 8 8 8
Oamta 0asuioB OaioB 0asioB
Hroro 70 23 23 24
0aj10B oas1a 0aj1a o0aj1a

Kpumepuu oyenuganusn

[Tpu ocBoennu aucuumiuHbl Gopmupyerca komnereHus [IKC-3. Ykazannas
KOMIETEHIIUS (POPMUPYIOTCS B COOTBETCTBUH CO CIEAYIOLIMMU 3TAllaMU:
e (opMHpOBaHME U PA3BUTHE TEOPETHUECKUX 3HAHMIM, MPETYCMOTPEHHBIX YKa-

3aHHBIMU KOMIIETCHIIUSAMM (MaTepHasibl K 3a4eTy, CaMOCTOATENIbHas pabora

CTYJICHTOB);

® MPUOOPETEHUE U PA3BUTHE MPAKTUYECKUX YMEHUMU, MPEyCMOTPEHHBIX KOMIIE-
TEHUUAMHU (J1abopaTOpHBIE pabOThI, CAMOCTOSATEIbHASL Pab0OTa CTY/ICHTOB);

® 3aKpCINICHUC TCOPCTHYCCKHX 3HaHHf/'I, yMCHI/Iﬁ U IPAKTUYCCKUX HABLIKOB,

MPETYCMOTPEHHBIX KOMIETEHIUsAMHU (1abopaTopHble padOThI, MPAKTHKHU, BbI-

MyCKHas KBaJgu(UKaIMOHHAs paboTa).

L Kpumepuu OUEHKU Kauecmea 0ceéoenuA ducuunﬂunbt, 3a3epmalomeﬁc;l

3auemom
banabl
. . | Pesyabrar | TpeGoBanusi K ypoBHIO cGpOPMHPOBAHHOCTH KOM-
(peiiTUHT OBOI .
0CBOEHHUS neTeHnuii
OLIEHKH)
3aUTeno OOyyaromuiics OCBOWJI 3HaHUS, YMEHHUS M HABBIKU
BXOJAIIME B COCTaB KOMIIETCHIINH:
(6e3 mporie-
61-70 YPBI CAMH [TKC - 3 —Cnoco0eH npoBOIUTh aHATU3 IPUYHH
y:l:aqua) Opaka Mpu U3TOTOBJICHUU U3ETUN MUKPOIIEKTPO-
HUKH U JaBaTh PEKOMEHJAIIUU 110 UX YCTPAHCHUIO U
NPEAYNPEKICHHUIO.
3auteHo (c Oo6yuaromutics nposBisieT kommerenimu [IKC-3, vHo
.. | HE B TOJTHOM 00BbEME BXOJAIINX B MX COCTaB JICH-
nporeaypoi N o
36-61 Crraun 3ate cTBUi. OO0yUaOMUNCS MOXKET JOMYCTUTh HEKOTOPHIE
1) HETOYHOCTH, HETPYObIE OIMMOKHU, 3aTPYAHITHCS B U3-
JI0O)KEHUU MaTepualia, HO MPaBUJILHO OTBEYATh Ha 3a-
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J1aBaCMbIC CMY BOITPOCEIL.

MeHee 36 Oaji-
J1a

HE JOIIYHICH

KomnereHiuu He cpopMUpOBaHBI
K 3a4CTy H (1) PMHP

® «3auTeHO» BBICTABISETCS OOydarOUIEMyCs, MPOJAEMOHCTPUPOBABIIEMY IOJI-
HOE, BCECTOPOHHEE, OCO3HAHHOE MPABUIBHOE 3HAHUE MPOTPAMMHOI0 MaTepH-
ayla U W3JI0XKUBILIEMY OTBET JIOTMYHO, IPAMOTHO, YOEAUTENIbHO, FOTOBOTO K
nanbHeeMy npopecCuoHaIbHOMY COBEPIIIEHCTBOBAHMUIO.

e [lpu orBeTe OOy4arOIIMICSI MOMKET JAOMYCTUTh HEKOTOPhIE HETOYHOCTHU, He-
rpyOble OMMOKH, 3aTPYAHATHCA B CaMOCTOSTEIIBHOM HM3JI0KEHHHM MaTepuala,
HO MPAaBWJIBHO OTBEYATh HA 3a/1aBa€MbI€ €My BONPOCHI, B PE3yJIbTaTe HABOJS-
IIMX BOIIPOCOB C ITOMOILBIO MPENOAABATENS UCIIPABIISATH TOMYIIEHHBIE OIINOKH
Y HETOYHOCTH.

o «He 3a4yTeH0» MOXKET OBITh BBICTABICHO O0YyYarOIIEMyCs, OOHAPYKUBIIEMY
HEIOJIHOE, HEOCO3HAHHOE 3HAaHWE YYEOHO-POTPAMMHOI0 MaTepHuala, JOIyc-
KaromieMy rpyoble OIIMOKH, HECTIOCOOHOMY CaMOCTOSITEIbHO M3JI0KHUTh OTBET
Ha BOMPOC, OTBEUAIOIIEMY HEMPABWIBHO WM HE JTAIOIIEMY OTBET HA 3aJIaHHbIC
BOMPOCHI. JIeMOHCTpUPYEeMbI YPOBEHb 3HAHUI HE MOXET OBbITh MPU3HAH J0-
CTaTOYHBIM JIJIs1 TPO(PECCHOHANILHOMN JESITEIbHOCTH.

7. MeToanueckue mMaTepualbl, onipeacjasaomue npoucaypsl OHCHUBaAaHUA

3H3HI/II7[, yMeHHﬁ, HaBbIKOB M OIIbITA A€ATC/JIbHOCTH

Tabnuua 6. Pe3ynbrarsl 0CBOCHHS YHEOHOU JTUCHUILIMHBI, OJIEXKAIIE NPOBEPKE.

Pe3yabTaThl 00y4e- OcHoBHbBIE NOKAa3aTeJIN OLeHKH Bua ouenou-
HHUS (KOMIIETEHIIUN) pe3yJabTAaTOB 00y4eHH s HOI'0 MaTepu-
ajia
Crnocoben MpOBO- | 3Hamp: _TpeOOBaHUS TEXHUYECKHX peria- | Kommoksuym
JUTh aHAJIU3 MPUYUH | MEHTOB Ha BBINTyCKaeMble M37eius MUKpO- | TectupoBaHue
Opaka TpU H3TOTOB- | DJIECKTPOHHUKHU; TEXHOJIOTHYeckue (HakTopsl, | Marepuaib
JICHUH W3JICIUHA MUK- | BBI3BIBAIOIINE TOTPEUTHOCTH W3TOTOBIEHUS | ISl YCTHOTO
POSJICKTPOHUKHU U | M3€TUIl  MUKPODJCKTPOHUKH,  METOBI | Ompoca
JaBaTh PEKOMEHa- | OLIEHKH MPUTOJHOCTH M BOCIPOHM3BOJAUMO-
UM TI0 UX YCTpaHe- | CTH TEXHOJIIOTUYECKUX TPOIIECCOB TMPOU3-
HUI0O W Tpeaymnpe- | BOACTBA M3ICIUNA MHKPOAJICKTPOHHUKH; OC-
waenuto (ITK- 3) HOBBI pabOThI C CUCTEMAaMH aBTOMATHU3UPO-
BAHHOTO MTPOCKTHUPOBAHMUSI. Brinonnenue
Ymemsb: WCTIONB30BaTh CTAaHIAAPTHHIE KOM- | M 3al[UTA Jia-
MBIOTEPHBIE TPOTPAMMBI  JJii  00pabOTKU | GOPATOPHBIX

CTaTUCTHUYCCKHUX HOAHHBIX; OIIPCACIIATH IIPpHU-
HYHHbI OTKIIOHCHHA IMapaMCTPOB I'OTOBOI'O H3-
ACINA OT 3aJaHHBIX.

pabot; MaTpu-
aJbl 75 yCT-
HOTO oIpoca
KosnokBuym

20




Brademp: CTaTUCTUYECKUM aHAJIU30M Mapa- | Beimoaxnenue
METPOB TEXHOJIOTMYECKUX OIEpallnii; BBISAB- | U 3allUTA Jia-
IICHUEM U YCTPAHEHHEM MPUYUH OTKJIOHEHHUs | OOpaTOPHBIX
MapaMeTpoB TEXHOJOTUYECKHUX Omepaluil ot | paboT; MaTpu-
3aJJAHHBIX. aJbl JUIsl YCT-
HOTO OTpoca

8. YueOHO-MeTOAUYECKOE ODecTIeYeHHe TN CIUIIMHBI (MOXYJIsA)

OcHosnas aumepamypa

. OCHOBBI aBTOMATH3AINH MPOCKTHO-KOHCTPYKTOPCKUX padoT. Kypc nekmuii [ Dnek-
TPOHHBIN pecypc]: yueb. nocooue / CironsieB A.1O., Craduesckux I'.A. - HoBocu-
oupck : U3a-so HI'TY, 2014.
http://www.studentlibrary.ru/book/ISBN9785778224704.html

. KoHCcTpyHnpoBaHue y3710B U yCTPOKCTB 3JIEKTPOHHBIX CPEACTB [ DIEKTPOHHBIN pe-
cypc] : yuebnoe nocodue / J1. FO. Mypowmries, 1. B. Tiopun, O. A. benoycos. - Po-
ctoB H/]] : ®ennkc, 2013. - (Bricuiee oOpa3oBaHue) -
http://www.studentlibrary.ru/book/ISBN9785222209943.html

. OCHOBBI aBTOMaTU3UPOBAHHOTO MIPOESKTUPOBAHUS [ DIIEKTPOHHBIN pecypc]: yueol.
nocobue / FO.®. AnykoBa - Munck :Bpimr. mik., 2013. -
http://www.studentlibrary.ru/book/ISBN9789850623164.html

. YrpaBieHue KayecTBOM TNPHU MPOCKTUPOBAHUHM TETUIOHATPYKCHHBIX PaJIMOdJICK-
TPOHHBIX CpeAcTB [DnekTponHsbIi pecypc]/ B.B. XKannos, A.B. Capadanos - M. :
COJIOH-ITPECC, 2009. -
http://www.studentlibrary.ru/book/ISBN5980031456.html

. KomnbroTepHOE MOICTMPOBAHHE KECTKUX THOPHIHBIX CUCTEM [ DIEKTPOHHBIN pe-
cypce] / E.A. HoBuxkos, FO.B. Illopaukos - HoBocubupck : M3n-so HI'TY, 2013. -
http://www.studentlibrary.ru/book/ISBN9785778220232.html

Jlononnumenvhas rumepamypa

ABTOMaTHM3aIMsl cxeMoTexHuueckoro mnpoektupoBanusi / B.H. Wnbun, B.T.
®ponkun, A..byTtko u ap. [lox pexa. npod. B.H. Unbpuna. YuebHoe mocodbue as
PaauOTEXHUYECKUX clienranbHocTel By30B. M.: CoB. Panno,1987.

Pazesur B.J[. Cucrema cxemorexuuueckoro moaenupoBanuss MICROCUP-V.
M.: Conon, 1997.

Pazepur B.JI. Cucrema CXEMOTEXHUYECKOTO MOJEIMPOBAHMUS IEYATHBIX IUIAT.
M.:CK - TTIPAHC, 1996.

HopenxoB W.I1. OcHOBBI aBTOMAaTH3aIMi NPOEKTUPOBAHUA. YUEOHUK 1O CIEH-
anpHOCcTH CAIIP. M3n-so MI'TY um. H.D. baymana, 2000 r.

PazeBur B.J[. CucTteMa CKBO3HOrO MHPOEKTUPOBAHUS SJIEKTPOHHBIX YCTPOMCTB.

DESIGNLAB, M.: Conon, 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. Apxanrensckuii A.fl., CaBunoBa T.A. CmpaBounoe mocobue mno PSPICE wu
DESIGN CENTER. M.: MU®MU, 1996.

7. ApxanrensckuiiA. 1. PSPICE u DESIGN CENTER. Y.1: CxemoTrexHHUYECKOE
MO/JICJIMPOBaHUE, MOJICNIN 3JIEMEHTOB, MakpomoaeaupoBanue. M.: MUDU, 1996.

8. ApxanrensckuiiA.S. PSPICE u DESIGN CENTER. Y.2: Monenu uudpoBbIX u
aHanoro-un@poBeix yctpoicts. Mnentudukanus mapamerpo moaenei. ['padu-
yeckue penakrtopsl. M.: MUDU, 1996.

llepuoouueckue uzoanus

XKypnains! «[Ipubopsl 1 TEXHUKA SKCEPUMEHTA», «I3MepUTENbHAS TEXHUKAY,
BXOJIUT B MEpEUYCHb NEPHOIUICCKUX H3TaHUH ToTydaeMbix oubamorexkoit KbBI'Y, B
KOTOPOM CTYJIEHT MOXET 03HAKOMUTBHCS C COBPEMEHHBIMU JOCTHKCHUSIMH B 00JIaCTH
TEXHUYECKUX U3MEPECHUM.

Hnmepuem-pecypcul

Poccuiickas rocyaapctBennas oubnuoreka (PI'b) http:// www/rsl.ru

Poccuiickas HanmonaneHas 6ubnuoreka http:// www/nsl.ru

bubmoreka PAH no ecrecTBeHHBbIM HaykaM http://www/benran.ru

bubmoreka Akagemuu Hayk http://www/rasl.ru

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

http://www.garant.ru/ - CpaBouHas npaBoBas cuctema «l apant.
http://www.consultant.ru/ -CripaBounas npaBoBas cuctema «Koncynaprantllnrocy.
http://www.studmedlib.ru - 9bC «KoHcynbTant cTyaeHTa»
http://www.ph4s.ru/book_electronika.html - O6pa3oBarensubrit mpoekt A.H. Bap-
rUHa

10.http://www.platan.ru — katanaor 3JIeKTPOHHBIX KOMIIOHEHTOB;
11.https://www.sciencedirect.com/ - [TonHoTekcToBas 6aza naHHbIX ScienceDirect.
12.T'ocynapcTBeHHast myOauyHas Hay4yHO-TeXHU4YecKasi oubdamoreka CuOMpCKoro oT-
nenenus PAH http:// www/spsl.nsc.ru

WX WD =

9. IIporpammHoe o0ecrneuyeHre COBpeMEeHHbIX HHGOPMALIMOHHO-
KOMMYHHMKAIIHOHHBIX TEXHOJIOTHI

1. CTyneHTsl UMEIOT JOCTYH K €MHOMY 00pa30oBaTeIbHOMY MOPTAaIy, I'ie MO-
I'YyT B OTKPBITOM JIOCTYIE TOJB30BaThCS pecypcaMu y4eOHO-METOIUUECKON JIuTepa-
TypHI, sIBJSIOMUMHUCS pazpadorkamu Beaymux BY30B Poccun.

2. J1ns peHTUHTOBOrO KOHTPOJIS MCHOJIb3YeTCsS CUCTeMa KOMIBbIOTEPHOTO Te-
CTUpOBaHUs Ha 6a3e mporpaMmHoro obecrneueHuss Moodle.
3. Ilpu BbIMOSHEHUH Ja0OPATOPHBIX PaOOT CTYIEHTHI MOJB3YIOTCS KOMIUIEKCAMU
nporpamm p-SPICE u MicroCup. O0paboTKy 3KCIepUMEHTaIbHBIX JAHHBIX MPOBO-
JSIT ¢ IpUMeHeHreM nporpaMMHbIx cpel Microsoft Exell, MathCad.

4. B pamkax obecrieueHus MPUMEHEHHUSI KOMIBIOTEPHBIX TEXHOJIOTHI B 00pa-
30BaTEJIbHOM IIPOLIECCE MMEIOTCSA CHEUAIN3UPOBAHHBIE KOMIBIOTEPHBIE KJIACChI C
COBPEMEHHBIM ITPOrPaMMHBIM 00€CIIeYeHUEM U BBIXOJI0M B MIHTEpHET.
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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. MarepuajbHO-TeXHUYECKOE o0ecriedyeHue TUCHUUIIIHHBI

MaTepHaJ]BHO-TGXHquCKYIO 68.3y AJI TIPOBCACHUA 3aHSATUM 110 JUCHUIIIINHE CO-
CTaBJIAIOT:

e CHEIUAIW3UPOBAHHAs AyJWTOPHS, MCIOJb3yeMas NPU INPOBEACHUM 3aHATHU
nexkuroHHoro tuna Nel34, ocHamieHHass MyJbTUMEIUHWHBIM IMPOEKTOPOM M
KOMIUIEKTOM aIlllapaTypsl, ITO3BOJLIIOIIEH JEMOHCTPUPOBATH TEKCTOBBIE U
rpadguuecKue MaTepHAaIb;

e pabouee MECTO MpEnoIaBaTes;

e paboune MecTa CTYICHTOB.

MynpTUMenniiHas MPE3EHTALNs], CONPOBOXKIAOIIAS JIEKIIUIO, ITO3BOJIAET IIpe-
IIOJABATEII0 AKLIEHTUPOBATh BHUMAHUE CTYyJACHUYECKON ayIMTOPUN HA KIIIOUEBBIX BO-
Ipocax JIEKIHUU.

JucuuniauHa obecreyeHa:

® TECTOBBIM MaTepHallaMu B 3JIEKTPOHHOU oOyuaromien cucreme «Moodle» (Ot-

KPBITHIA YHUBEPCUTET);
® KHWXHBIM (POHIOM OMOIMOTEKH;
® HJICKTPOHHBIMHU BEPCUSIMU JIEKIIUN U yUeOHUKOB.

JlabopaTopHble 3aHATHS MPOBOASTCS B KOMIBIOTEPHBIX KJIaccaxX, OCHAIICHHBIX
coBpemeHHbIMU [IK ¢ mpukiiagHbiM MporpaMMHBIM 0OECIICYEHHEM CHUCTEM aBTOMa-
TU3UPOBAHHOTO MPOEKTUPOBAHUS PAAUOIICKTPOHHBIX YCTPOUCTB.

CryaeHTsl UMEIOT JocTyn depe3 MHTepHET MOCTynm K 3JIEKTPOHHOW o0ydaro-
nieil cucreme «Moodle» (OTKpBIThIM YHUBEPCUTET), KOTOpask MO3BOJISIET pa3MellaTh
AJIEKTPOHHBIE YueOHbIE KYPChl B CBOOOJHOM JOCTYIIE JIJIsl CTYJICHTOB YHUBEPCUTETA.

[Ipu mpoBeneHNN 3aHATUN JIEKIIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATUN UCIONb-
3YIOTCSI:

JIUYEH3UOHHOE NPOZPAMMHOe oDecnedeHnue:

o [Tponyktel Microsoft (Desktop EducationALNGLicSaPk OLVS Academic

Edition Enterprise) moamucka (Open Value Subscription);

o AnTuBupycHoe nporpammuoe obecnedenue Kaspersky Endpoint Security

Cranmaptabsiii Russian Edition;

o AltLinux(Anst O0Gpa3zoBanue 8);

C60000HO pacnpocmpansemovle NPOZPAMMbBL:
o Academic MarthCAD License - MmaTeMaTHuuecKoe ImporpaMMHoe obecrede-
HUE, KOTOPOE TMO3BOJIECT BBIMONHITH, AaHATIM3UPOBATh BAXKHEUIIINE WHKEHEP-
HBIC pacyeThl 1 OOMEHUBATHCS MU,
o WinZip mist Windows - mporpamm JJist COKaTUsI U PACTIaKOBKH (paityios;
JIsl CTYZIEHTOB C OTPAaHWYCHHBIMH BO3MOYKHOCTSIMH 37I0POBbSI CO3/IaHBI CITCIIH-
aJIbHBIC YCIIOBUS VIS TIOJTyYCHHSI 00pa30BaHUAI.
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B OeJAX OOCTYIMIHOCTHU IMOJYHYCHHUA BBICHICTO O6pa3OBaHI/I$I 10 06paBOBaTeHBHLIM
nporpamMmamMm HMHBaJIMJaMHW W JUIaMHU C OIrpaHMYCHHBIMU BO3MOKHOCTSAMH 310POBbA
YHUBCPCUTCTOM oOecreynBaeTCs:

aNbTepPHATUBHOW Bepcuer odulMansHOro caiita B cetu «VHTepHeT» as cia-
OOBHAIINX;

MPUCYTCTBHE ACCUCTEHTA, OKa3bIBAIOLIEr0 00ydaronieMycsi HEOOXOIUMYIO I0-
MOIIIb;

JUTSI UHBAJTUOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBS 110 CIYXY
— nyOnupoBaHUE BCIyX CIPAaBOYHOM MHGOpPMAIIMK O PACTIMCAHUM YYEOHBIX 3a-
HATUN; oOecleueHrne HaJIeKalluMU 3BYKOBBIMHU CPEICTBAMU BOCIPOU3BELE-
HUSl HTHPOpMAIHH;

JUISl MHBAJIMJIOB U JIML[ C OTPAHUYEHHBIMH BO3MOYKHOCTSIMHU 3/10POBbBS, UMEIO-
IIMX HApYyUIEHUS OMOPHO-JIBUTATENIBHOTO amnmapara, CO3JaHbl MaTepHalIbHO-
TEXHUUYECKUE YCIIOBUS, 00ECIEUNBAIOIINE BO3MOXKHOCTh OECIIPENSITCTBEHHOTO
JOCTyNa 00y4aromuxcsi B ydeOHbIe MOMEIICHUS, 00BEKTY MUTAHUS, TyaICTHBIC
U Jpyrue NOMEIIECHNUS YHUBEPCUTETA, a TAaK)Ke MPEObIBAHMS B YKA3aHHBIX IO-
MEILCHUSIX (HaTu4Yue PACHIMPEHHBIX JABEPHBIX MPOEMOB, MOPYUYHEH U JIPYTUX
MPUCTIOCOOJICHH ).

24



JIuct n3MeHeHui (10MoaHeHui) B pabouell mporpaMme AUCHUTUTHHBI (MOTYJIs)
«OCHOBBI KOMIIBIOTEPHOT0 MPOEKTHPOBAHUS U MO/IEJIMPOBAHMS PATHOIIEK-
TPOHHBIX CPEACTB) 10 HanpasyieHuto noaroToBku 11.03.01Paguorexnuka
HaIpaBJICHHOCTH (Mpoduiib) UHTEerpupoBaHHbIe CHCTEMbI 0€301IACHOCTH
Ha20 —20 y4eOHBIi roa

Ne JuiemeHT (IyHKT) PIIJ{ Ilepeyens BHO- | [Ipumeyanue
n/n CUMBIX U3MeEHe-
HUH

Obcyarcoena u pekomMeHO08aHa HA 3acedanuu Kageopul
AJIEKTPOHUKH U IIU(PPOBBIX MHGOPMAIIMOHHBIX TEXHOJIOTHH,

poTokoi No OT « » 2021 r.
3aBenyromuii kadeapoii / P.I11. Termen
/

IIOAIINCH paCIHI/I(bPOBKa IIoAIIMCH AaTa
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