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1. esan u 3a1a44 OCBOECHUSI AMCUUIIMHBI (MOTYJIS)

Heanb mucunminHbl: QOPMUPOBAHUE Y CTYIACHTOB 3HAHUW M HABBIKOB, HEOO-
XOJUMBIX JJII TPOCKTHUPOBAHUS PA3TUYHBIX PaANOdIeKTpoHHBIX cpenacTB (POC) c
MIPUMEHEHUEM KOMIBIOTEPHBIX CHCTEM aBTOMATH3WPOBAHHOIO MPOECKTUPOBAHUSA
(CAIIP), a Tak>ke MHTErPUPOBAHHBIX CUCTEM MOJICIIUPOBAHUS U U3MEPEHUM.

K ocHOBHBIM 3aauyaM AUCHMIIMHBI OTHOCHUTCS W3Yy4YEHHUE:IENeH, CIIocO0O0B,
3a7a4 ¥ MPOLECCOB aBTOMATH3UPOBAHHOTO KOMIBIOTEPHOTO MPOECKTUPOBAHUSA U MO-
JETMPOBAHKS; OCHOBHBIX PAa3HOBHUJIHOCTEW Mojened anemeHToB POC; MeToll0B cH-
MYJISIAA JIEKTPUYECKUX IENed U CTPYKTYp; METOJOB CHUHTE3a M ONTUMH3ALUU
AIEKTPUUYECKUX 1NN U CTPYKTYP; PACUETHO-IKCIEPUMEHTAIBHBIX METOJOB MPOEK-
TUPOBAHUS; MATEMATHUYECKUX OCHOB KOMIBIOTEPHOTO MOJICTUPOBAHUSI KOMIIOHEHTOB
POC pa3nu4HOro ypoBHsS CIOKHOCTH; OCHOBHBIX pazHoBuaHocTedl CAIIP u unTe-
IPUPOBAHHBIX CUCTEM MOJCIIMPOBAHUS U UBMEPEHUM.

N3yuenune AUCIUIUIMHBI HAITPABJICHO HA MOJATOTOBKY CIIEIIMAIIUCTOB, CIIOCO0-

HBIX pelIaTh MPoOJIEMbl, BOSHUKAIOIINE MPU IKCILTyaTallui U3CIHMA SJICKTPOHHOU
TEXHUKHU C y4eTOM 00JIaCTH, TUIIOB U 3a/1a4 PO()EeCCHOHATBLHOM JIeITeTbHOCTH B CO-
OTBETCTBUU C MPO(DHEeCCUOHATLHBIMU CTaHIapTaAMHU:
= 06.005 «Cnenuanuct 1Mo AKCIUTyaTalluk PauOdJIECKTPOHHBIX CPENICTB (MHXKE-
HEP-3JIEKTPOHUK)», YTBEPKICHHBIM PUKa30M MUHUCTEPCTBA TPyAa U COLUATBHON
3amuthl Poccuiickoit denepanuu ot 31 urong 2019 roga N 5401 (3apeructpupoBaH B
Muntocte P® 28 aBrycra 2019 roga, peructpaunonssiii N 55756).
— 40.058 «MHxeHep - TEXHOJIOT MO MPOU3BOACTBY M3JICIINI MUKPOIJIECKTPOHUKUY,
YTBEPKAECHHBIA PUKa30M MUHKHCTEPCTBA TpyAa U COLMAIBHOM 3allUThl 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

JucuunimHa «OCHOBBI KOMITBIOTEPHOIO IPOEKTHUPOBAHMS W MOJEIUPOBAHUS
PaJMOAJIEKTPOHHBIX CPEACTB» OTHOCUTCS K 0sioky b1.B.06 mo HampaBieHHIO MOATo-
ToBKM 11.03.01 Pagnorexnuka, npopuib «MHTErpupoBaHHbIE CUCTEMBI 0€3011aCHO-
CTHY.

[Ipu ocBOEHMM IUCHUIUIMHBI OOYYaIOIIUKUCS CMOXET YaCTUYHO MPOJEMOH-
CTpUpPOBaTh cieayroIue 06001eHHbIe TpyaoBbie PyHkiun (OTD):

— JKcmuyaTanusi PaguodJIeKTPOHHOH anmapatypbl (mpodeccuoHaNbHbIN
ctangapT 06.005 «CrenrancT Mo KCIUTyaTallul PaIMO3JIEKTPOHHBIX CPEICTB
(MHXKEHEp-AIIEKTPOHUK )», KoA B, ypoBeHs kBasmdukanuu -5);

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



[IpenmecTByomUMU AUCUUIUIMHAMH, (HOPMUPYIOIIMMH HayallbHbIE 3HAHUS,
SBJIAIOTCS: MaTEeMaTHYEeCKUH aHalu3, MH(OPMAIIMOHHbIE TEXHOJIOTMH, YHMCIICHHBIC
METOAbl U METOIBl MOJenupoBaHus. [lociaeayronmMu AUCUUIIMHAMU SIBIISIIOTCS:
MIPOTPaMMHBIE CPEJCTBA MPOEKTHUPOBAHUS JIEKTPOHHBIX YCTPOWCTB, TEIECKOMMYHH-
KaIIMOHHBIE TEXHOJIOTHUH, 3alIUTa BBITYCKHON KBATM(PUKAIMOHHON pabOThI, BKIIOUYas
MOATOTOBKY K IIPOLIEAYPE 3aIIUThI U MPOLEAYPY 3ALINTHIL.

3. TpCﬁOBaHI/Iﬂ K pe3yjabTaTaM O0CBOCHHUA COACPKAHUA TUCHUITJINHBI

[Ipouecc u3yyeHUs] MUCHUIUIMHBI HaIpaBleH Ha (POpMHpPOBAHHE SJIEMEHTOB
cienytomux komnereHuui B coorBeTcTBUU ¢ ®I'OC BIIO u OIIOIT BO no nanHOMY
HaITPaBJIEHUIO MOATOTOBKHU:

a) npogeccCHOHATBLHBIX KOMIICTCHIIM:

— Cnoco0eH NMPOBOAWTH AHAJIN3 NMPUYMH OpaKa NMpH HM3rOTOBJCHHUW W3eTHil
MHMKPOJIEKTPOHMKH M JAaBaTh PEKOMEHIALMHU 110 MX YCTPAHCHUIO U Npeaympe-
skaenno (ITIKC-3) (npodeccuonanbubiii crannapt 40.058 «HxeHep-TeXHOJIOT 0
MIPOU3BOJICTBY M3JIEIHI MUKPORJICKTPOHUKNY, TpyAoBasi pynkuus B/01.6 -Anaan3
NpUYMH Opaka Npu U3rOTOBJICHUM H3/eJHIl MUKPOJIEKTPOHMKH M pa3padoTka
peKOMeHIalM i 10 UX YCTPAHEHHUIO U NPeAyNpeKAeHHUIO0).

Kox m HanMeHOBaHME HHAMKATOPA JOCTHKEHHU KOMIIETEHIMHU:

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

IPELIHOCTH U3TOTOBJIEHUS U3EINI MUKPOIJIEKTPOHUKHU.

- [TIKC-b.3.2. [TaeT npeaioKeHus Mo JUKBUJAMU Opaka B IPOU3BOJICTBE

U3JIeNTUI MUKPORJIEKTPOHUKH.

B pe3ynbTaTe 0CBOCHUS TUCUUILIIUHBI CTYAEHT JT0JKEH:

3HATH:
— - TpeOOBaHUS TEXHUUYECKUX PETJIAMEHTOB Ha BBIMYCKAEMbIC U3ICIHUS MHUKPO-
AIEKTPOHUKH;
— - TeXHOJOru4Yeckue (PakTophl, BHI3BIBAIOIIUE MOTPEITHOCTH U3TOTOBJICHUS U3-
JEIINA MUKPOIJIEKTPOHUKU;
— - METOAbl OLEHKM MPUTOJHOCTH M BOCHPOU3BOJAMMOCTH TEXHOJOTUUYECKUX
IIPOLIECCOB MTPOU3BOICTBA U3IEIINA MUKPOIJICKTPOHUKH.
yMeTh:

- HWCIOJIb30BaTh CTaHJAPTHBIC KOMIIBIOTEPHBIC MPOTpPaMMBbl i 00pabOTKH
CTaTUCTUYECKUX JTAHHBIX;
- OMNPEIEIISATh NPUYMHBI OTKIIOHEHUS TapaMETPOB TOTOBOTO U3EUS OT 3a/1aH-
HBIX;

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



4. CoaepxxaHue U CTPYKTYpa TUCUMILIHHBI (MOYJIs1)

B Tabnuie 1 npuBoaUTCS ONMUCAHKUE CONIEPKAHUS TUCHUILIIUHBI, CTPYKTYPHUPO-

BaHHOE 10 pas3feliaM, C yKa3aHWeM M0 KaxJaoMy pasneiay (Gopmbl TEKYIIETro KOH-
TpoJIst: 3amuTa JjaboparopHoit 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
(mm  ee
YacTH)
1 2 3 4
1 | Hemu, cno-|IIpeamer u couepxkanue kypca. Cmno-
coObI, 3aja- | COObl MPOEKTUPOBAHUS - MAKETHUPOBa- MKC-3
Yl MW 0Opo- | HUe, PU3NIECKOe MOJICIUPOBAHKE, Ma- K, JIP, T
IIECChl KOM- | TeMaTuyeckoe MoaenupoBanue. Cno-
MBIOTEPHOTO | COOBI MAaTEMaTUYECKOr0 MPOEKTUPOBA-
IIPOEKTUPO- | HUA - PYYHOM, ¢ NnpuMeHeHueMm OBM,
BaHua POC | apromatusupoBaHHbid. Tumsl 3amad
MpOEeKTUpOBaHus.  TumoBas  OJIOK-
cXxeMa Ipouecca MNPOEKTUPOBAHMS.
HNepapXn4HOCTh MNPOLIECCOB IPOEKTHU-
pOBaHUsl CBEPXY BHU3 U CHHU3Y BBEpX.
OYHKIUOHAIBHBINA, KOHCTPYKTOPCKHU
U TEXHOJIOTMYECKUU pas3pesbl B IIPO-
necce mpoekTupoBanus. [lonarue 06
UMUTAIIMIOHHOM W (POPMYJBHOM IPO-
ektupoBaHuu. lloHsiTue TEeXHOMOTHY-
HOCTH MPOILIECCA TPOESKTUPOBAHUSI.
Marematu- | OnpeneneHue MaTeMaTH4eCKOW Moe-
yeckue oc- | au. Knaccudukainus mapameTpoB Mo-
. . IIKC- 3
HOBBI  KOM- | aeneit. Knaccudukamus moxaeneit. Oc- K, JP, T
MBIOTEPHOTO | HOBHBIE  XAPAKTEPUCTUKU  MOJICIIEH.
moxaenupo- | Knaccudukarus ypoBHEH CII0KHOCTH
5 | BAHMA KOM- | PajHOAINapaTyphl (byHKIIMOHATBHBIX
IIOHEHTOB YPOBHEW aBTOMAaTU3UPOBAHHOTO IMPO-
POC pas3- | EKTUPOBaHUSI W UX  B3aUMOCBA3b.
JIAYHOTO Uepapxuss u npumepbl MOJENIEeH IJist
YPOBHS pa3HbIX (YHKIIMOHAIBHBIX ypOBHEH
CIIO)KHOCTU | mpoekTupoBanus. dopmaiabHbie U (u-
3UYECKHUE CIMOCOOBI MOCTPOEHUS MOJIEe-




JIeN.

OTansl U ac- [IpoexkTupoBaHre Ha YpPOBHE CTPYK-
gzg;f’loggo' TYPHBIX cXem 7 OCHOBHBIE | 1yo 3 K,JP, T
N II’)BC, CAIIP,00ecneunBaromiye Tagoe po-
oxBaTegae- | CKTUpoBaHue. Kommonent Visual Sys-
Mblie coppe- | tem Simulator (VSS) CAIIP AWR De-
MEHHBIMH sign Environment (AWRDE).
CAIIP, n ux [IpoexkTupoBanue Ha ypOBHE NPHUHIM-
UHTCTPAIA | pyanpypix cxeM u ocHoBHble CAIIP,
B CAUMHBIN o0ecreunBaIIMe TaKkoe IPOEKTUPO-
LUK IPOEK- :
THpoBaHus | BaHHE. Kommnonent  AnalogOffice
CAIIP AWRDE.
[TpoexktupoBanue POC ¢ yueroM BoJI-
HOBBIX A dekroB u CAIIP, obecnieun-
BaIOIME Takoe mpoekTupoBanue. Kowm-
nmoHeHT MicrovaweOffice (MWO)
CAIIP AWRDE.
HNHTerpupoBaHHblE CHUCTEMBI MOJIEIIHU-
poBanuss u  u3Mmepenud  (Hard-
wareintheLoop (HIL)). IIporpammuo-
armapaTHble KOMIUIEKCHI C HCIOJIb30-
BAaHUEM CHUCTEMBbI MPHUKIAJHBIX MPO-
rpamm AWRDE + LabVIEW u wmo-
IyJIBHBIX HW3MEPUTENBHBIX TIaThOpM
PXI.
OcHoOBHbIE Kpatkuit 0030p OCHOBHBIX BHJIOB MO-
Pa3HOBU/I- neneit snementoB POC. Anamutuue- KC-3 K, JIP, T
HOCTH MOJIe- | CKHe Mojend. Mojenu B BUJI€ SKBUBa-
Jied AJIeMEeH- | JICHTHBIX cXeM. TaOJuyHbIe MOJICIIH.
toB POC
ANTOpUTMBI AJNTOPUTMBI aBTOMAaTHU3HUPOBAHHOTO
KOMITIBIOTCD- | koMIIBFOTEPHOrO0 MOJEINPOBAHUS aHa- K,JP, T
H;)FO aHAIM= | 115 roBBIX YCTPOMCTB Ha CXEMOTEXHUYE- TIKRC-3
;nga?l?fnn— CKOM ypoBHE. MojelupoBaHue CTaTu-
AHAJIOTOBbBIX | YCCKHUX PCIKHMOB. I/ICXOI[HBIG YpaBHC-
U IU(GPOBBIX | HUSI U OCHOBHBIC YHUCIICHHBIC METObI
YCTPOHCTB X peueHus. MopaenupoBaHue Iepe-

XOIHBIX IpoleccoB. MoaenupoBanue
YaCTOTHBIX XapaKTEPUCTHUK.

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

7




HOM ypoBHE. THIIOBBIE O3JIEMEHTHI
(GYHKIIMOHAIBHBIX CXEM U  CIIOCOOBI

MOJIETTUPOBAHMUSI. MopenupoBanue
O€3bIHEPIIMOHHBIX  (PYHKI[MOHAJIBHBIX
cxeM. MojaenupoBaHue BpPEMEHHBIX

nuarpaMMm. MogenupoBaHue JUHAMU-
YECKUX XapPaKTEPUCTUK (PYHKIIMOHAIIb-
HBIX CXEM BO BPEMEHHOM M 4aCTOTHOM
o0nacTsx.

ANTOpATMBI aBTOMAaTU3UPOBAHHOTO
KOMIIBIOTEPHOTO MOJEIUPOBAHUS
uupoBbIX  ycTpoicTB. [locTaHOBKHM

3aJa4yn OIITHMMHU3allMkd U OCHOBHBLIC aJl-

TOPUTMBI  ONTUMU3ALNK, HCIOJIb3YyE-
mble B [1I1I1.
Metonst uc- | Onpenenenne IIIIIuis aBTOMATU3M-
EI(/)IJ;B;E(I)I?S’;OB POBAHHOTO KOMITbIOTEPHOTO MPOCKTH- | 1y 3
——— poBanms.  IIIIII kak  4YenoBEKO- K, JP, T
nporpaMm MamHHas cuctema. Knaccudukamms
mst asroma- | IITIIL Bunaer o6ecneuenus IIII1.
Tu3upoBaH- | JIunrBuctuueckoe obecneuenue [T1I1.
HOTO KOM- CocTaB JMHTBUCTHYECKOTO obecreye-
IBIOTCPHOTO | yyg y tpeGoBanus k HeMy. Knaccndu-
MIPOEKTUPO-
pamms POC. | KAl  A3bIKOB [ITII. CoBpemeHHbIE
MaJorOBble CHCTEMBI. MHTEmeKTy-
anpHBI uHTepdeiic. CTpykTypa 3aja-
HUW Ha aBTOMAaTU3HPOBAHHOE MOJEIU-
poBaHnue u npoektupoBanue POC.
[IpencraBieHne UCXOAHBIX ITAHHBIX M
pe3yJbTaToB.
Nudopmarmonnoe obecrieuenue TITI1.
CocraB u knaccudukanus uHpopma-
nuonHoro ooecrnieuenust [IIII. [Tons-
tue o Oazax gaHHbpIXx U CYBJI. baszbl
3Hanuil B IIIIII - uHTEIMEKTYyaNbHBIE
OMOIMOTEKH THIOBBIX JJIECMEHTOB W
dbparMeHTOB CXeM U YCTPOMCTB, IpO-
EKTHBIX ONepaluii U MapupyToB Mpo-
E€KTUPOBAHUSL.
Meronel CumyInsiius TMHEUHBIX LEMEeH.
gﬁggg’iﬁ? CuMyJisnusi HeTMHEHHBIX IIeTIel MeTo- KC-3
CKIX Eeneﬁ AOM pelleHs HEMMHEHHbIX mudde- K,JP, T
u cTpykTyp | PEHUMATLHBIX YPABHEHWH BO BpEMEH-

Hoit obsactu (SPICE). Cumynsuus He-
JIMHEWHBIX LENeW METOJOM TapMOHU-
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yeckoro Oananca. CuMyInsiiiusi BOJIHO-

BBIX IPOLECCOB B JJIEKTPUYECKUX IIE-

nax. Ksasu-T BoiHbBL. METOX CETOK.

MeTtoa MOMEHTOB.
Cuntes u [Tapamerpuueckuii ¥ CTPYKTYpPHBIN
ONITUMU3A- cunre3 snekrTpudeckux uemnein. CAIIP, MKC-3
LU DJICK- 00eCIeUYNBAOIINEC TAKUE BUIBI CHUHTE- K, JIP, T
TPUYECKUX | 3a.
eneu u [TapameTpuueckuid cUHTE3 (ONTUMU-
CTPYKTYP 3amusi): BbIOOpP BapbUPyEMBIX Iapa-

METPOB, IEJEBbIX (QYHKIUNA ¥ TPAHHY-

HbIX YycioBuid. OCHOBHBIE ONTHUMU3A-

AOHHBIE AJITOPUTMBI; UX MpPEUMyIIe-

cTBa M HenocTtatku. OIHOKpPUTEPHUATIb-

Hasg U MHOTOKpUTEpHalbHAas ONTUMHU-

3aluu.

CTpyKTYpHBIN CUHTE3.
PacueTHo- OO6mast uaes U MpeuMyllecTBa pac-
AKCTEpU- YETHO-IKCIIEPUMEHTAILHOTO  METOo/Aa

: MNKC-3

MeHTajbHble | mpoekTupoBanus (HardwareintheLoop K, JP, T
METObI (HIL)).
MPOEKTUPO- | AmMapatHoe OOecreYeHrue pacyeTHO-
BaHUs. IH- | DKCTIEpUMEHTAIBLHOIO METO/Ia MPOECK-
TErpuUpo- tupoBaHusi. [HOKkue wu3MEpUTEIbHbIE
BaHHbIE CU- | tuiatopmbl Ha 0aze unHtepdeiica PXI
CTEMBI MO- u naketa nporpamm LabVIEW.
JeIMpoBa- NHterpauust M3MEPUTENBHBIX CHCTEM
Hus u u3me- | (LabVIEW) c¢ cucremamu monenupo-
peHui Banus (AWRDE).

HoBbie BO3MOXHOCTH ONTUMHU3ALMHU

npoektupyembix POC B HIL-cucremax.

Cmpykmypa oucyuniaunol (M00y.is)

Ta6numa 2. O61mast TpyA0eMKOCTh TUCITUILUIMHBI COCTABISAET 3 3aUeTHHIC SIUHUIIBI

(108 gacos).
Bupa padornbi TpynoeMKocTb, 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




Bun patorni TpynoeMKkoCTb, Yachl

5 cemectp Bcero
Kypcosas padota (KP)/ KypcoBoii mpoekT HE HE
(KIT) PETYCMOTPEHBI | IPETYCMOTPEHBI
CaMoCTOSITENNPHOE U3YUEHUE Pa3JIETIOB/ TEM 48 48
IloaroroBka v NMPoOXoKAeHUE TPOMEKYTOY- 9 9
HOH aTTecTallu
Buja npoMe:KyTOYHOM aTTeCTAIlUN 3a4yer 3a4er

Taomnura 3. JIekiumoHHbIE 3aHATHS

Ne
n/n

Tema

1.

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

Tunel 3a7a4 npoekTrupoBanus. TumnoBas 0JIOK-cXxema Mpoliecca MPOEKTUPOBa-
HUsl. DyHKIMOHANBHBIM, KOHCTPYKTOPCKHMM M TEXHOJOTHYECKUU pa3pesbl B
IIPOLECCE MTPOEKTUPOBAHMSI.

MareMaTtnyeckue OCHOBBI KOMIIBIOTEPHOTO MOJEIMPOBAHUSI KOMIIOHEHTOB
POC paznuyHoro ypoBHs cioxkHOCTH. Knaccudukanus napameTpoB MOJENIEH.
Knaccudukanus mozaeneil. OCHOBHbIE XapaKTEPUCTUKU MOJIENIEH.

Knaccudukanus ypoBHEH CIOKHOCTH pajHoariiapaTypbl U (pyHKIIMOHAIBHBIX
YpOBHEW aBTOMATH3WPOBAHHOTO MPOCKTHUPOBAHUS M MX B3aUMOCBs3b. Dop-
MaJIbHBIC U (PU3UYECKHE CITIOCOOBI TOCTPOCHUSI MOJIEIICH.

Otansl 1 acnekTsl npoekTupoBanus POC, oxBaTbiBaeMble COBPEMEHHBIMU
CAIIP, n ux nHTErpanys B €AMHBIN LUK IPOEKTUPOBAHUS

[IpoextupoBanue POC ¢ yuerom BosHOBBIX 3 dektoB u CAIIP, obecneunBa-
romue takoe npoektupoBanue. Komnonent MicrovaweOffice (MWQO) CAIIP
AWRDE.

NuterpupoBaHHble  cUCTeMbl MoenupoBaHuss U  uzmepenud (Hard-
wareintheLoop (HIL)). [IporpammMHoanmapaTHble KOMIUIEKCHI C HMCIOJIb30Ba-
HueM cuctemsbl npukiaaabix nporpamm AWRDE + LabVIEW u MoaynbHBIX
n3MeputenbHbIX maathopm PXI.

OcHOBHBIE Pa3HOBUAHOCTH MoAeneil snemMeHToB POC. AHamutuueckue moje-
JIN.
Mojenu B BUJI€ SKBUBAJICHTHBIX CXeM. TaOIudHbIe MOJICIIH.

AJITOPUTMBI ABTOMATU3UPOBAHHOTO KOMIIBIOTEPHOTO MOAEIUPOBAHUS aHAJIO-
TOBBIX YCTPOMCTB HA CXEMOTEXHUYECKOM YpOBHE. MOAEIMpPOBAaHNUE CTATHUYE-
CKHUX PEKUMOB.

ANTOpUTMBI ABTOMATU3UPOBAHHOTO KOMIIBIOTEPHOTO MOJICJIMPOBAHHUS aHAJIO-
TOBBIX YCTPOUCTB Ha (PYHKIITMOHATHHOM YpOBHE. THUIIOBBIC 3JIEMEHTHI (PYHKITH-
OHAJIBHBIX CXEM U CIIOCOOBI MOJICTTMPOBAHUS.

10.

AJ'IFOpI/ITMBI ABTOMATU3UPOBAHHOI'O KOMIIBIOTCPHOI'O MOACINPOBAHUA I_II/ICI)pO—
BbIX YCTDOﬁCTB. ITocTtanoBka 3aJadyr OIITUMH3alIMK 1 OCHOBHBEIC aJITOPUTMBEI
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ONTUMH3ALIMU, UCTIOJIb3yEeMbI€ B MMaKeTax MpUKIaaHbIX porpamm (I1IIT).

11.

MeTtoabl UCTIOJIb30BaHUS TAKEeTOB MpUKIaAHbIX mporpamm (IIIIT) nns aBToma-
TU3UPOBAHHOTO KOMITBIOTEPHOTO MpoekTupoBanus POC.

12.

Nudopmanmonnoe odbecneuenue II1I1. CocraB u knaccudukamus uHpopma-
nrmonHoro odecrieuenus I1III1. [TorsTue o 6a3ax manueix u CYB/I. ba3sl 3Ha-
uuii B [1I1I1 - uaTEIIeKTyanbHbIe OMOTMOTEKH TUTIOBBIX JIEMEHTOB U (hpar-
MEHTOB CXEM M YCTPOUCTB, MPOCKTHBIX ONEPAIMA U MAPIIPYTOB MPOESKTHUPOBA-
HUSL.

13.

MeTtoabl CUMYIISIIIUY ANEKTPUYECKUX LENEN U CTPYKTYP

14.

CuHTE3 ¥ ONITUMU3AIMS MIEKTPUUECKUX LIETIel U CTPYKTYP

15.

OcCHOBHBIE ONTUMU3AIMOHHBIE AJITOPUTMBIL; UX IPEUMYIIECTBA U HEJOCTATKHU.
OpnHokpuTepranbHas 1 MHOTOKpUTEpUATbHAS ONTUMH3ALIUH.
CTpyKTYypHBII CUHTE3.

16.

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

17.

WNurerpanus n3mepurensHbix cuctem (LabVIEW) ¢ cucremamu moaenvpoBa-
Hust (AWRDE).
Hosble Bo3MoxkHOCTH onTuMu3anuu npoekrupyeMbix POC B HIL-cuctemax

Tabnuna 4. JlaboparopHbsie pabOThI

Ne i/ Tema

1.

MopaenupoBaHue CTaTUUECKUX PEKUMOB U TIEPEXOIHBIX MPOIIECCOB aHAJIO-
roseix POC

2. | MogenupoBaHH€e YaCTOTHBIX XapaKTEPUCTUK aHAIOTOBbIX POC
3. | MonenupoBanue ananorobix POC Ha pyHKIIMOHAIBHOM YpOBHE
4. | MopenupoBanue mudpoBsix POC

Tabnuia 5. CaMoCTOSITEIbHOE U3YUEHUE Pa3/eNIOB JUCITUTUINHBI

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

I.

Otansl 1 acnekTbl npoekTupoBanus POC, oxBaTeIBaeMble COBPEMEHHBIMHU
CAIIP, n ux nHTErpanys B €AMHBIN LUK IPOEKTUPOBAHUS

2 OCHOBHBIEPA3HOBUIHOCTU Mozeneil 3eMeHToB POC

3 MeTtoapl CUMYJISILIUM 3JIEKTPUYECKHUX LENEN U CTPYKTYP

4 CuHTE3 ¥ ONTUMHU3ALUS DIIEKTPUUECKUX LEMEeH U CTPYKTYP

N B RN

PacueTHO-3KCIIEpUMEHTANIBHBIE METOIBI TPOEKTUPOBaHUs. MHTErprpoBan-
HbIE CUCTEMBI MOJEIUPOBAHUS U U3MEPEHU




S. OuneHo4HbIe MaTepHAJIbI I TEKYLIEro U py0esKHOro KOHTPOJIS ycneBae-
MOCTH M IIPOMEKYTOYHOM aTTeCTAlMHI

5.1. KouajgoxkBuym
B cemecTpe mpoBoAsTCs 3 KOJTIOKBUYMA, KKl U3 KOTOPBIX OLIEHUBAETCS 110 8

OasioB.
BO”pOC‘bl, 6bIHOCUMBLE HA KOTIOKBUYM
(koumpoaupyemvie komnemenyuu [1IKC-3)
Bonpocsl, BBIHOCUMBIE HA KOJUIOKBUYM
Ilepevtii Konnokeuym
1. Pa3HOBMAHOCTH CHHTE3a LICTICH.

2. Yrto HeoOx0auMO 3a7aTh, YTOOBI ONPEIECIUTD 3a7a4y aBTOMaTU3UPOBAHHOTO
IIapaMeTPUIECKOro CUHTE3a?

3. Kak M0oxHO chopMHUPOBATH LEIH ONITUMU3AIIHN?

4.  Oco0eHHOCTH 3a/laHUs BapbUPYEMBIX TaPaAMETPOB.

5.  Omnpenenenne MmaTeMatuyeckon mojaenu. Kinaccudukaiys napameTpoB Mojie-
JIEH.

6. Krnaccudukarms moaeneit. OCHOBHBIE XapaKTEPUCTUKUA MOJICIICH.

7. Kunaccuduxaius ypoBHEH CIOKHOCTH paidoanmnapaTypsl U (PyHKITMOHATIBHBIX
YPOBHEN aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS U X B3aUMOCBSI3b.

8. @opmalibHbIC U PUBHUECKUE CTIOCOOBI MOCTPOEHUS MOJICTICH.

9. IIpoexTupoBaHK€E HA YPOBHE NPUHIUMHUAIBHBIX cXeM U OCHOBHbIE CAIIP.

10. Yro Takoe rpaHUYHbBIC YCIOBUS ONTUMHU3ALMHN U KAKOBBI OCOOEHHOCTH UX BbI-
oopa?

11. OcHOBHBIE ONITUMHU3ALMOHHBIE ATOPUTMBI U UX OCOOCHHOCTH.

12. ABTOMATHM3UPOBAHHBIN CTPYKTYPHBIM CHHTE3 KaKMX LIETIEN HA HACTOSAIIUNA MO-
MeHT peanuzoBad B AWRDE?

13. OcHOBHBIE Pa3HOBUIHOCTH (DUIBTPOB, JOCTYITHBIC /11 ABTOMATU3UPOBAHHOTO
cTpyktypHoro cuare3a B AWRDE.

14. Anroputm aBTOMAaTH3UPOBAHHOTO CTPYKTYPHOTO CUHTE3a (DUIHTPOB.

15. TIpeoOpa3oBaHue YaCTOTHI IPU CUHTE3€ (PUIBTPOB: YTO BBIMOJIHIETCS Ha ITOM
yTane?

Bmopoii konnokeuym

Ha kaxoii anemeHnTHO# 06a3e MoxeT ObITh cuHTe3upoBaH pusibTp B AWRDE?
Oco0eHHOCTH cuHTE3a (PUIIBTPOB Ha paCIPECIICHHBIX 2JIEMEHTAX.

OcCHOBHBIE HCXO/IHBIE TTAPAMETPHI AJIs pacueTa (puibTpa.

OO61Me moaXoAbl K CHHTE3Y COIJIaCyIOLUX Iemei.

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

OcHoBHBIE BUIBI Mosienel aneMeHToB POC.

AHQJIUTUYECKHUE MOJIEIH.

Mopenu B BUJIe 9KBUBAJICHTHBIX CXEM.

TabnuuHbie MOJEH.

SNk L=

O X
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10.

I1.

12.
13.

—_—
Sl

SO R D=

I1.
12.

13.

14.

15.

0.

AJTOPUTMBI ABTOMATU3UPOBAHHOTO KOMIIBIOTEPHOTO MOJICIMPOBAHUS aHAJTIOTO-
BBIX YCTPONCTB HA CXEMOTEXHUUYECKOM YPOBHE

MoaenupoBaHue CTaTUYECKUX PEKUMOB. VICXOIHbIC YPaBHEHUSI 1 OCHOBHBIE
YUCJICHHBIE METO/Ibl UX PEIICHHUS.

MoaenupoBaHue MEPEXOIHBIX MPOLIECCOB.

[TakeTsl MPUKIIAIHBIX IPOrPaMM JIJI1 aBTOMATU3UPOBAHHOTO KOMITBIOTEPHOTO
MIPOEKTUPOBAHMUSL.

Knaccuduxanus [IT1. Buastr o6ecrieuenus [T111.

[Tonsarue o 6a3zax nmanuelx 1 CYB/I. ba3wl 3nanwmii B ITI111.

Tpemuu Konnokeuym

Knaccudukaiust CUMyJIsITOPOB.

Henuuelinble cUMyYJIATOPBI M UX IPUMEHEHUE.

CuMynsiuus TMHEWHBIX LENEN MO MOCTOSTHHOMY TOKY.

CruMynsuus TMHENHBIX ENel ¢ y4eTOM PEaKTUBHOCTH.

Knaccudukanus HelTMHENHBIX CUMYJIISTOPOB.

CuMynsuusl HEIMHENHBIX LEned 10 MOCTOSIHHOMY TOKY.

CumMymnsauus NepexoaHbIX IPOLECCOB B HETMHENHBIX LEISX.

CX0IMMOCTB aJIrOPUTMOB HEJIMHEWHON CUMYJIALIMH.

Meton rapmonnyeckoro OanaHca.

MeTo MHOTOCUTHAJIBHOTO rapMOHUYeCKOro Oananca. Pa3HOBUAHOCTH CHHTE3a

eTei.

OCHOBHBIE ONITUMHU3ALIMOHHBIE AJITOPUTMBIL;, UX NMPEUMYILIECTBA U HETOCTATKH.
OpnHOKpUTEpHaIbHASL 1 MHOTOKPUTEPHANIbHAS ONTUMH3AINHA. CTPYKTYPHBIN

CHHTC3.

[TapameTpuueckuii cuHTe3 (ONTUMH3ALMS): BEHIOOP BAPbUPYEMBIX TAPAMETPOB,

1eeBbIX (QYHKIMI U TPAHUYHBIX YCIOBHM.

OO01mast uyes v MPeuMyIecTBa pacyeTHO-IKCIIEPUMEHTAILHOTO METO/1a MPOEK-

tupoBanus (HardwareintheLoop (HIL)).

HoBble Bo3MOkHOCTH onTuMu3anuu npoekrupyeMbix POC B HIL-cuctemax.

Pexomenoayuu npu noozomoeke K KOJa10K8Uymy
popaboTaTh KOHCTIEKTHI JICKITHI TI0 BOIIPOCAM KOJUIOKBUYMA;
MPOYUTATh OCHOBHYIO U JIOMOJHUTENBHYIO JUTEPATYPyY, PEKOMEHIOBAaHHYIO 110
M3y4yaeMbIM BOMPOCAM;
OTBETUTh Ha BOIPOCHI KOJJIOKBUYMa;

[IPU 3aTPYAHEHHUAX, TPOKOHCYJIBTUPOBATHCS C MPENOIABATEIIEM.

Kpumepuu ouenusanus

Ouenka
HeynosaerBopu- YIOBJIETBOPH- X0pouIo OTJINYHO
TeJbHO02 0aJ1J1a TeJbH04 021712

6 0aL10B 8 0ass10B

CTyneHT He 3HaeT Crynent noBepx- | CtyaeHT xopomio | CTyJIeHT B HOJTHOM

13




3HAYUTEIbHOU YaCTH
BOITPOCOB, JOITYCKACT
CYIICCTBCHHELIC
OImMOKH B OTBETaX Ha
BOIIPOCHI

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

3HACT MaTcpuall,
I'paMOTHO H I10
CymcCTBY H3Jjiara-
€T €TI0, JOITYyCKaAa
HCKOTOPBIC HCTOY-
HOCTH B OTBCTC Ha

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

HOCTEM B OTBETE
Ha BOMIPOC.

BOTIPOC

5.2. OOpa3ubl TeCTOBBIX 3aJaHUI
Bonpocuwi, évinocumsle Ha KON10KeUym
(koumpoaupyemvie komnemenyuu [I1KC-3)

Br160op uncna ypoBHE# 1 mojcucTeM (MepapXusi CUICTEMbI) OTHOCUTCS K:
a) mpo0JieMe CUHTE3a;
0) nmpoOnemMe aHaNM3a;
B) MOJICIIMPOBAHMUIO.

2. 3ajaya ONTUMU3ALNUH [TAPAMETPOB TEXHOJIOTMUYECKOTO MPOLECCa OTHOCUTCS:
a) K BHEITHEMY MPOEKTUPOBAHUIO

0) K BHyTpEHHEMY MPOEKTUPOBAHUIO
B) K MOJIEJINPOBAHUIO.

3. K kakomy Buny obecnieuenuss CAIIP oTHOCUTCS METOAMKA TOCTPOCHUS TEXHO-
JIOTUYECKUX MOJEINEH?

a) marematuueckoe (MO)

6) nporpammuoe (I10)

B) OpraHU3alMOHHOE

r) uaopmanuonnoe (MO)

1) METOIMYECKOE
4. K kakomy Buay oOecneuenuss CAIIP oTHOCATCS anropuTMbl MPOBEACHUS TEX-
HOJIOTUYECKUX OIEparuii?

a) uadopmanuonnoe (MO)

6) nporpammuoe (I10)

B) JIMHTBUCTHYECKOE

r) marematuueckoe (MO)

1) METOJIMYECKOE
5. Ilociie KOMITOHOBKH, JJIsl PELICHUS 3a/1a4 Pa3MEIICHUS JJIEMEHTOB JJIEKTPUUECKOU
CXEMBI, HeOOXO0IMMO:

a) BHEJIPEHHE CYIIECTBYIOIIETO MPOrPAMMHOI0 00ECIICUeHHUs

pa3paboTKa aropuTMOB

IIOCTPOEHUE MATEMAaTUYECKUX MOJIETIEN

pa3paboTKa COOTBETCTBYIOLIUX MPOrpaMM
6. JInst pa3OreHust 3IeKTPUUECKOM CXeMbl Ha (YHKIMOHAIBHO 3aKOHUYEHHbIE Ya-
CTH C MPEJCTaBICHUEM JaHHBIX, HEOOXOJIUMO UCIOJIb3YETCSI METO/I:

a) JICKOMITO3UIUHN
14



0) aOcTpakiuu

B) arperupoBaHMUs
7. Cucrema aBromatuszupoBanHoro npoektupoBanusi (CAIIP) npencrasusier co-
Oof:

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 U300paKEeHUI:

a) rpaduueckas PC

0) rpaduveckue aganTepbl

B) rpaduaeckuii mporeccop
9. Kaxkue nepudepuiinbie ycTpoicTBa HEOOXOIUMBI JIJIsi MPOSKTUPOBAHUS MHOTO-
cioinbix Tonosioruit CBUC:

a) rpaduueckas PC

0) rpaduueckre aganTepol

B) rpaduueckuii mporeccop
10. Pemenue kakoit 3amaun npoektrupoBanus POC nmoTpelyeTcs mociie BHECEHUs
CYIIIECTBEHHBIX U3MEHEHUI B KOHCTPYKIIUIO Nprudopa?

a) co3ganue HoBbIX POC

0) cylecTBEHHas: MOJICPHU3ALIMS

B)4acTU4HAas MoJiepHu3auus cyuiectByronieit POC.

Memoduuecxuepekomendauuu no n0020moeKe K mecmuposanuio

TecTsl — 3TO BONPOCHI WITH 3aJaHUs, IIPEYCMATPUBAIOIINE KOHKPETHBIN, KPAaTKUM,
YETKUN OTBET HA UMEIOIIMECS 3TAJIOHBI OTBETOB. [Ipu caMOCTOSITENPHON OATOTOBKE
K TECTUPOBAHUIO CTYJECHTY HEOOXOIUMO:
a) TOTOBSICh K TECTUPOBAHUIO, TPOpadboTaTh MH(MOPMAIIMOHHBIA MaTEpHaI MO AUCIIHU-
winHe. [[poKOHCYIBTUPOBATHCA € MPENOIaBATENIEM IO BOMPOCY BbIOOpa yueOHOM
JUTEPATYPBL;
0) YETKO BBISICHUTE BCE YCIOBUS TECTUPOBAHUS 3apaHee. 3HaTh, CKOJIbKO TecTOB Bam
OyZeT NpeyIo’KEeHO, CKOJIBKO BPEMEHH OTBOAMTCS Ha TECTUPOBAHUE, KAKOBA CHCTEMA
OLICHKH PE3YyJIbTATOB U T.J.
B) IpUCTYyIas K paboTe ¢ TeCTaMU, BHUMATEIBHO U JI0 KOHIA IPOYTUTE BOIPOC U
npejjaraéMble BApUaHThl OTBETOB. BriOepuTe mpaBuiibHbIE (MX MOXKET OBITH He-
CKOJIbKO). Ha oTnenpHOM JHMCTKE OTBETOB BHIMULINTE LU(PY Bompoca U OyKBEI, CO-
OTBETCTBYIOIINE MPAaBUIIBHBIM OTBETAM;
I') B IIPOLIECCE PEILEHUS KENATEIbHO IPUMEHATh HECKOJIBKO MOJIX0JI0B B PEIICHUH
3aJjaHusl. DTO MO3BOJIIET MAaKCUMaIbHO THOKO ONEpUpPOBaTh METOAAMHU PEIICHUS,
HaXOJIs1 KaX/IbId pa3 ONTUMAaJIbHBIN BapUaHT.
1) eciii Bol BeTpeTuinu upe3BblyaitHO TpyIHbIN A Bac Bonpoc, He TpaTbTe MHOTO
BpeMeHH Ha Hero. [lepexoaute k Ipyrum tectaM. BepHUTECH K TPYAHOMY BONIPOCY B
KOHIIE.
€) 00s13aTeNIbHO OCTaBbTE BpPEeMs JIsl TPOBEPKU OTBETOB, UTOOBI U30€kKATh MEXaHUYE-
CKHX OILLIMOOK.
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Kpurepuu oneHuBanus

Ounenka
HEY/I0BJIETBOPUTEJIbHO | yIOBJIETBOPHUTEILHO XOpoIIo OTJIMYHO
0 GaToB 3 dayuta 4 Garuta 5 0aJuTOB

Menee 35 % npaBuwibHO | 35-64% npaBUIIBHO 65-85% mpa- | 86-100% npa-

BBIITOJTHEHHBIX 3aJIaHUM. | BBIMOJHEHHBIX 3a/1a- BUJIBHO BbI- BUJIBHO BbI-
HUH. TOJTHEHHBIX MOJTHEHHBIX 3a-
3aJITaHUHN. JTAHUN.

5.3. 3apanus s Ja00paATOPHBIX 3aHATHIA

JIabopaTOpHBI NPAKTUKYM SIBJISIETCS BaXKHBIM JJIEMEHTOM OOYyYeHUSs, T.K.
IIPUBUBAET HABBIKA CAMOCTOSITEILHOW pabOThl U YMEHHE TPUMEHATHh KOMIIBIOTEPHBIE
CUCTEMBI M MAKEThl NPHUKJIAIHBIX IPOTpaMM Uil MPOECKTUPOBAHMS U WCCIIETOBAHMS
PAIUOTEXHUYECKUX YCTPOMCTB IAKETAMM NPHUKIAIHBIX IPOTrpaMM  Pa3IMYHbIMU
nprudopamMu U1 HHCTPYMEHTAMHU.

[Tpumep TunoBoi 1adbopaTopHOM pabOTHI
«Mooenuposanue yupposwvix ycmpoucmey.

Lenv pabomer: co3nanue nuudponoit cxemol B penaktope ORCAD Capture CIS
U €r0 CTaTUYECKUHM JIOTMUECKUW aHalIu3; JUHAMAYECKOE MOJAEIMPOBAHUE CXEMBI U
MIOCTPOCHUE BPEMEHHOW TUAarpaMMBl.

Memoouueckue pekomenoauuu

BrlinonHenne Kaxxaoil 1adopaTopHOW pabOThl CKIIAJIBIBAETCS U3 CIEAYIOLIUX
ATamoB.

1. CamocrosiTenpHas NOATOTOBKA CTYJIEHTOB K padore. [lepen Hauanom pado-
ThI CTYJEHTHI JJOJDKHBI Y€TKO MPEACTABIATh ceOe 11esib paboThl, yMETh 3a/aTh Mapa-
MeTphI cxeMbl. JIoJI’KeH ObITh MOJTOTOBJICH MPOTOKOJ U3MEPEHUM, coaepKaliuil Tao-
JIUIIBI JJIsl 3aITMCH PE3yJIbTaTOB U3MEPEHUN U OCHOBHBIE pacueTHbie Gopmyibl. CTy-
JIEHTBI, HE TIOJATOTOBHUBIIUECS K Pab0TE€ B COOTBETCTBUU C ITUMHU TPEOOBAHUSIMU, K
BBITIOJIHEHUIO pabOTHI HE JIOMYCKAIOTCS.

2. IIpoBeneHne 3tana MOAECNIUPOBAHUSA. JTOT 3Tan ocyuectsisercs Ha [IK B
COOTBETCTBHM C METOJMYECKUMH yKa3aHUAMH, KOTOPBIE COAEPIKATCS B OMUCAHUU K
KaX0i padoTte. Pe3ynpTaThl MOACIMpOBaHUSI TMPOBEPsIOTCs mpenoaaBareneM. Cry-
JIEHT B Ujealie JOJKEH YMETh AaHAIM3UPOBATH MOJYyYEHHBIE PE3YyJIbTaThI.

[Ipu paGote B nmabGopaTopuu HEOOXOAMMO CTPOTO BBIIOJHITH BCE MpPaBHIIA
TEXHUKH 0€30MaCHOCTH U YKa3aHUs MPENo/iaBaTelis.

3. CocraBiieHue oT4eTa 0 ImpojieslanHoi padore. K oT4eTy 0 BBINIOJIHEHHOH pa-
00Te MPEIBABISAIOTCS CIICAYIONINE TPeOOBAHUS:

OTyeT MOMKEH coAepKaTh UCUEPIIBIBAIOIIUE TAHHBIC, KaK O 1eJIU paboThI, Tak

U O pe3ysibTaTax B CIEAYIOIIEH MOCIe10BATEIbHOCTH:

® 33/1aHMUE;



® CXeMa YCTAaHOBKH M OIUCAaHWE METOJUKH H3MEPEHUH;

® pe3yJbTaThl 00PabOTKH SKCICPUMEHTAIBHBIX JIAHHBIX, BKIIOYas rpadu-
KU, TaOJIHIIEL;

e 00mIMe BHIBOABI O paboOTe W 3aKIIOYCHHUE, O KaUueCTBE HMCCICIOBAHHBIX
MaTEpHAJIOB.

TekcT oTdyeTa MOKEeH OBITh HAIMCAaH aKKypPaTHO M pa300pYMBO OT PYKH HIIH
IIPE/ICTABIICH B BUJIE pacIiCUyaTKH, TOCIe KOMIIBIOTEPHON BEPCTKU. B 000MX cirydasx
TEKCT JOJKCH MPEACTABIATH COOOM JIOTHYECKOE M3JIOKECHHE CyIecTBa Borpoca. He-
JOMYCTUMO TIpuBeiecHNe GopMyI1, TaOauI] O€3 pa3bICHCHUI BceX 0003HAYCHUM U CO-
KkpamieHui. OT4YeT JOJDKEH OBITh IMOHSATEH JJIS KaXI0ro YUTAIOIIETo 0e3 KaKuX-JIH0o
JOTIOJTHUTEIBHBIX BOIIPOCOB y COCTABUTEJICH OTUETA.

4. Tlocme TpeACTaBICHHS OTYETA CTYJCHT JOJDKEH MMETh, KaK MHHHMYM, IT0-
BEPXHOCTHBIC 3HAHMS 110 KOHTPOJBHBIM BOIIPOCAM K pabOTe, MMCIONTUMCS B METOIH-
YECKUX YKa3aHUAX, U €My BBICTaBJISCTCS Oalljl, KOTOPhIM OIICHEHA JIaHHas Jlabopa-
TOpHast paboTa.

6. IIpome:xyTouHasi aTTecTAlUS

Cnucox ocHO8HbBIX 60NpOCO8 K 3a4emy
(konmponupyemvle komnemenyuu [1KC-3)

PasHoBHIHOCTH CHHTE3a LIETIE.

Kak MoxHO c(hopMupoBaTh €U ONTUMHU3ALUN?

3. Omnpenenenue Marematudyeckoi Mojenu. Knaccudukamus mapameTpoB Moje-
JEN.

N —

4. Knaccudukanus mozaeneil. OCHOBHbBIE XapaKTEPUCTUKN MOJIEIEH.

5. Knaccudukanusi ypoBHEW CII0)KHOCTU PaAHOAINIApPaTypbl U (PYHKIIMOHAIBHBIX
YPOBHEN aBTOMAaTU3UPOBAHHOTO IPOECKTUPOBAHUS U KX B3aUMOCBSI3b.

6. dopmanbHbie U PUUIECKUE CTTOCOOBI ITOCTPOCHUSI MOJIETICH.

7. IlpoekTupoBaHuE HA YPOBHE NPUHIMIHUAIBHBIX cXeM U ocHOBHbIe CAIIP.

8. Uto Takoe rpaHUYHBIC YCIOBUS ONTUMM3AIMU U KaKOBbl OCOOCHHOCTH MX BBI-
oopa?

9.  OcHOBHBIEC ONITUMHU3AIMOHHBIC AJTOPUTMBI U UX OCOOCHHOCTH.

10. OcHOBHBIE Pa3HOBUAHOCTU (PUIBTPOB, JOCTYIHBIE JJII aBTOMAaTU3UPOBAHHOIO
CTPYKTYPHOT'O CHHTE3a.

11. Anroput™m aBTOMaTHU3MPOBAHHOTO CTPYKTYPHOT'O CUHTE3a (PUIIBTPOB.

12. IIpeoOpa3zoBaHue 4acTOThI MPU CUHTE3€ (PUIBTPOB: UTO BBIMOJHAETCS HAa TOM
srare?

13. OcoOeHHocTu cUHTE3a (PUIBTPOB HA PACTIPEICIICHHBIX JIEMEHTaX.

14. OcHOBHBIC HCXO/HBIC TTAPAMETPHI IS pacueTa (GpuibTpa.

15. OO6mme moaxoapl K CHHTE3Y COTIACYIOMINX TETeH.

16. OcnoBHbIE BUIbI Moaee smeMeHnToB POC.

17. AHalIuTHUYECKHUE MOJEIH.

18. Mopenu B BUIE DKBUBAJICHTHBIX CXEM.

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

21. MogenupoBaHue CTaTUYECKUX PEXUMOB. VCXOAHBIE YpaBHEHMS U OCHOBHBIE
YUCJICHHBIE METOJIbI UX PEIICHMS.

22. MoaenupoBaHue NEPEXOIHBIX ITPOLIECCOB.

23. Ilakers! npuknagusix nporpamm (IIIIII) ams aBTOMAaTH3MPOBAHHOTO KOMIIBIO-
TEPHOT'O POEKTUPOBAHUS.

24. Knaccuduxamus [T Bungsr ob6ecnieuennst IIII1.

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

26. Knaccudukamus cumynaropoB. HenuHeitHbie CUMYISTOPHI U UX IPUMEHEHHUE.

27. CuMynsuus JUHEWHBIX LIETIe MO MOCTOSHHOMY TOKY.

28. Cumynsuus TMHEHHBIX HENel ¢ yYeTOM pEaKTUBHOCTH.

29. Knaccuukanus HEIUHEHHBIX CUMYJISITOPOB.

30. CuMyIsius HENMHENHBIX LENel 10 MOCTOSIHHOMY TOKY.

31. CuMynsnus nepexoaHbIX IPOLECCOB B HEIMHENHBIX LEIsX.

32. CXOIMMOCTbH aIrOPUTMOB HEJIMHEWHON CUMYJBSILMH. MeEToJ TapMOHUYECKOTO
OanaHca.

33. MeToJl MHOTOCUTHAJIBHOTO TapMOHMYECKOTo OanaHca. PasHOBUIHOCTH cUHTE3a
LEIEH.

34. OCHOBHBIE ONTUMHU3ALMOHHBIE AITOPUTMBI; UX MPEUMYILIECTBA U HEAOCTATKH.

35. OpHOKpuTepuanabHasi W MHOTOKpUTEpHalbHass onTuMH3auud. CTpyKTypHBIN
CUHTE3.

36. Ilapamerpuueckuii cuHTE3 (ONTUMHU3ALMS): BEIOOpP BapbUPYEMBIX MapaMeETpPOB,
1EeeBbIX (PYHKIMI U TPAHUYHBIX YCIOBHM.

37. OOmasa uaes U NPeuMylIECTBa PACUETHO-IKCIIEPUMEHTAILHOTO METOAa MPOEK-
tupoBanus (HardwareintheLoop (HIL)).

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

Memoouueckue pekomernoayuu npu nOO20MOBKe K 3a4emy

[ToaroToBKa CTYACHTOB K 3a4eTy BKIIIOYAET MPOPAOOTKY JICKIUH B TCUCHUU
CeMEeCTpa M HETOCPEJCTBEHHYIO IOATOTOBKY B JIHH, TMPEAIICCTBYIOIINE 3a4ETOM,
BKJTFOYAsi, KOHEYHO, IMOJATOTOBKY K KOJUIOKBUYMaM, TECTUPOBAHHIO, BBITIOJIHCHUIO J1a-
OOpaTOpHBIX PadbOT U UX 3AIUTY.

JIJist TOATOTOBKM K 3a4eTy (BOMPOCHI BBIJAIOTCS B KOHIIE CEMECTpa) CTYIEHT
JOJDKEH HUCTIOIh30BaTh HE TOJIBKO KypPC JICKIIUNA, HO U OCHOBHYIO M JIOTIOJTHUTEIHHYIO
JUTEPATYPY I BEIpAOOTKUA YMEHHUS J1aBaTh Pa3BEPHYTHIC OTBETHI HA MOCTABICHHBIC
BOIIPOCHI.

B xome moAroToBku K 3a4eTy CTYICHTY HEOOXOAUMO oOpaIiath BHUMaHUE HE
TOJILKO Ha YPOBEHb 3aIIOMUHAHUS, HO U Ha CTETICHh MOHUMAHUS MU3y4aeMbIX BOIMPO-
COB. A 3TO JIOCTUTACTCS HE MPOCTHIM 3ay4YMBAHUEM, @ YCBOCHHEM IIPOYHBIX CHCTEMa-
TU3UPOBAHHBIX 3HAHWUN aHAIMTHYCCKUM MbIIUIcHHEM. CremoBaTelbHO, HETOoCpe/I-
CTBEHHAs MOATOTOBKA K 3a4eTy JIOJDKHA B PA3yMHBIX MPOIMOPIUAX COUYETATh M 3aIlo-
MUHaHWE, ¥ TTOHKMaHUE TIPOrPaMMHOT0 MaTepuraa.
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Pacnpeodenenue 6annoe mexkyuie2o, pyoexcno20 KOHmMpoJa u IK3amena

Ne Ooman 1-11 TouKka 2-11 TOUKA 3 Touka
cymMMma
1. | Tekymuii KOHTPOJb
MOCEIICHNE 3aHATHI 10 6an- 3 3 4
JI0B Oamta Oata Oata
BBIIOJIHEHHUE U 3allTa 21 7 7 7
nabopaTopHBIX paboT Oan OayioB 0a/oB OayIoB
2. | PyGe:kHblii KOHTPOIb
TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0ajIoB 0annoB 0ajoB
KOJIJIOKBUYM 24 8 8 8
Oamta 0asuioB OaioB 0aioB
Hroro 70 23 23 24
0aJL10B oas1a 0aj1a o0as1a

Kpumepuu oyenuganusn

[Tpu ocBoennu aucuumauHbl popmupyerca komnereHus [IKC-3. Ykazannas
KOMIETEHIIUS (POPMHUPYIOTCS B COOTBETCTBUH CO CIEAYIOIIUMU 3TAllaMU:
e (QopMHpOBaHME M PA3BUTHE TEOPETHUECKUX 3HAHWM, MPEAYCMOTPEHHBIX YKa-
3aHHBIMA KOMIIETEHUUAMH (MaTepuaibl K 3a4eTy, CaMOCTOSITENIbHas padorta

CTYJICHTOB);

L4 HpI/IO6peTCHH€ " Ppa3BUTHUC ITPAKTUICCKUX YMGHHﬁ, NpcaAyCMOTPCHHBIX KOMIIC-

TEHIUAMH (JTabopaTOpHbIE pabOThI, CAMOCTOSATEIbHAS Pab0OTa CTY/IEHTOB);

® 3aKpCINICHUC TCOPCTHYCCKHUX 3HaHHf/'I, YMCHI/Iﬁ U MPAKTUYCCKHUX HABBLIKOB,

PELYyCMOTPEHHBIX KOMIETEHIUAMU (1abopaTtopHbie padOThl, MPAKTHKH, BbI-

MyCKHas KBadu(UKaIMOHHAs paboTa).

L Kpumepuu OUEHKU Kauecmea 0cé0eHuA 0ucuunﬂuub1, 3aeepmalomeﬁc;l

3auemom
banabl
. . | Pesyabrar | TpeOGoBanusi K ypoBHIO cGpOPMHPOBAHHOCTH KOM-
(peiiTUHTOBOI .
O0CBOEHHUS neTeHuii
OLIEHKH)
3aUTeno OOyyaromuiics OCBOWJI 3HaHUS, YMEHHUS M HABBIKU
BXOJAIIME B COCTaB KOMIIETCHIINH:
(6e3 mporie-
61-70 YPBI CAMH [TKC - 3 -Cnioco0eH npoBOIUTh aHATU3 IPUYHH
y:l:aqua) Opaka Mpu U3TOTOBJICHUN U3ETUN MUKPOIIEKTPO-
HUKU U JaBaTh PEKOMEHJAIIUU 110 UX YCTPAHCHUIO U
NpEAYNPEKICHHUIO.
3auteHo (c OO6yuatomuiics nposBisieT kommnereniuu [IKC-3, Ho
.. | HE B TOJTHOM 00bEME BXOJSIIUX B UX COCTaB JICH-
nporeaypoi N o
36-61 Coraun 3ate cTBUi. OO0yUarOMUNCS MOXKET JOMYCTUTh HEKOTOPHIE
1) HETOYHOCTH, HETPYObIE OIMMOKHU, 3aTPYAHITHCS B U3-
JI0O)KEHUU MaTepualia, HO MPaBUJILHO OTBEYATh Ha 3a-
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JaBacMbIC CMY BOITPOCEHIL.

MeHee 36 Oaji-
J1a

HE JIOMYIICH

KomnereHiyu He cpopMUpOBaHBI
K 3a4CTy H (1) PMHP

® «3auTeHO» BBICTABISETCS OOydarOUIEMyCs, MPOJAEMOHCTPUPOBABIIEMY IOJI-
HOE, BCECTOPOHHEE, OCO3HAHHOE MPABUIBHOE 3HAHUE MPOTPAMMHOI0 MaTepH-
ajla U W3JI0XKUBILEMY OTBET JIOTMYHO, IPAMOTHO, YOEIMTENIbHO, FOTOBOTO K
nanbHeneMy npopecCuoHaIbHOMY COBEPIIIEHCTBOBAHMUIO.

e [lpu orBeTe OOydYarOIIMICSI MOMKET JAOMYCTUTh HEKOTOPhIE HETOYHOCTH, HE-
rpyOble OMIMOKH, 3aTPYAHATHCA B CaMOCTOSTEIBHOM HM3JI0KEHHHM MaTepuala,
HO MPaBWJIBHO OTBEYATh HA 3a/1aBa€MbI€ €My BONPOCHI, B PE3yJbTaTe HABOJS-
IIMX BOIIPOCOB € MTOMOILBIO MPENOAABATENS UCIIPABIISATH TOMYIIEHHBIE OIIUOKH
Y HETOYHOCTH.

o «He 3a4uTeH0» MOXET OBITh BBICTABICHO OOyYarolemycs, 0OHapy>KUBIIEMY
HEIOJIHOE, HEOCO3HAHHOE 3HAHWE YYEOHO-NPOTPAaMMHOI0 MaTepHuala, JOIyc-
KarolieMy rpyobie OIIMOKH, HECTIOCOOHOMY CaMOCTOSITENIBHO U3JI0KHUTh OTBET
Ha BOMPOC, OTBEYAIOIIEMY HENPABWIBHO WM HE JTAIOIIEMY OTBET HA 3aJIaHHbIC
BOIPOCHI. JIeMOHCTpUPYEMbI YPOBEHb 3HAHUI HE MOXET OBbITh MpPU3HAH J0-
CTaTOYHBIM JIJIs1 TPO(PECCUOHATILHOMN JESITEIbHOCTH.

7. MeToauueckue MaTepualbl, onipeacjasaomue npoucaypsl OHCHUBaAaHUA

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

Tabnuua 6. Pe3ynbrarel 0CBOCHMS YUEOHOW JTUCHUILIIMHBIL, TOAJIEXKAIIE NPOBEPKE.

Pe3yabTaThl 00y4e- OcHoBHbBIE NMOKAa3aTeJIN OLeHKH Bua ouenou-
HHUS (KOMIIETEHIIUN) pe3yJabTATOB 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- | DJEKTPOHHUKHU; TEXHOJIOTHYeckue (HakTopsl, | Marepuaib
JICHUH W37 MUK- | BBI3BIBAIOIINE TOTPEUTHOCTH H3TOTOBIEHUS | ISl YCTHOTO
PODJICKTPOHUKHU U | U3€TUIl  MUKPODJCKTPOHUKH,  METOBI | OTpoca
JaBaTh PEKOMEHJa- | OLIEHKH MPUTOJHOCTH M BOCIPOHM3BOJAUMO-
IIUU TI0 UX YCTpaHe- | CTH TEXHOJIIOTUYECKUX TIPOIIECCOB TMPOU3-
HUI0O W Tpeaymnpe- | BOACTBA HM3ICIUNA MHKPOIJICKTPOHHUKH; OC-
waenuto (ITK- 3) HOBBI PabOThI C CUCTEMAaMH aBTOMATHU3UPO-
BAHHOTO MTPOCKTUPOBAHMUSI. Brinonnenue
Ymemsb: WCTIONH30BaTh CTaHIAAPTHHIE KOM- | M 3aIUTA Jia-
MBIOTEPHBIE TIPOTPAaMMBI  JJIi  00pabOTKU | GOPATOPHBIX

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

pabot; MaTpu-
aJbl 175 yCT-
HOTO oIpoca
KosnokBuym
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Brademp: CTaTUCTUYECKUM aHAIU30M Mapa- | BeimoaHnenue
METPOB TEXHOJIOTMYECKUX OTEpallnii; BBIAB- | U 3allUTA Jia-
IICHUEM U YCTPAHEHHEM MPUYUH OTKJIOHEHHUs | OOpaTOPHBIX
MapaMeTpoB TEXHOJOTUYECKHUX Omepaliuil ot | paboT; MaTpu-
3aJJAHHBIX. aJbl JUIsl YCT-
HOTO OTpoca

8. YueOHO-MeTOAUYECKOE ODecTeYeHHe TN CIUNIMHBI (MOXYJISA)

OcHosnas numepamypa

. OCHOBBI aBTOMATH3AINH MMPOCKTHO-KOHCTPYKTOPCKUX padboT. Kypc nekmwmii [ Dnek-
TPOHHBIN pecypc]: yueb. nocooue / CronsieB A.1O., Cradueckux I'.A. - HoBocu-
oupck : U3a-so0 HI'TY, 2014.
http://www.studentlibrary.ru/book/ISBN9785778224704.html

. KoHCcTpyHnpoBaHue y3710B U yCTPOUCTB 3JIEKTPOHHBIX CPEACTB [ DIEKTPOHHBIN pe-
cypc] : yuebHoe nocodue / 1. FO. Mypowmres, U. 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.®. ABnykoBa - Munck :Bpimi. mik., 2013. -
http://www.studentlibrary.ru/book/ISBN9789850623164.html

. YrpaBieHue KayeCcTBOM TNPHU MPOCKTUPOBAHUM TETUIOHATPY>KEHHBIX PaJIMOdJICK-
TPOHHBIX CpeAcTB [DnekTponHsbIil pecypc|/ B.B. XKannos, A.B. Capadanos - M. :
COJIOH-ITPECC, 2009. -
http://www.studentlibrary.ru/book/ISBN5980031456.html

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

Jlononnumenvhas rumepamypa

ABTOMaTH3aIMsl CXeMoTexXHH4Yeckoro mnpoektupoBanusi / B.H. Wmneun, B.T.
®ponkun, A..byTtko u ap. [lox pexn. npod. B.H. Unbuna. Yuebnoe mocodbue as
pPaauOTEXHUYECKUX clienranbHocTel By30B. M.: CoB. Panno,1987.

Pazesur B.J[. Cucrema cxemorexnuueckoro moxaenupoBanuss MICROCUP-V.
M.: Conomn, 1997.

Pazesur B.JI. Cucrema CXEeMOTEXHUYECKOTO MOJEIMPOBAHMS IEYATHBIX IUIAT.
M.:CK - TTIPAHC, 1996.

HopenkoB W.I1. OcHOBBI aBTOMAaTH3aIlMi NPOEKTUPOBAHUA. YUEOHUK MO CIELH-
anpHOCcTH CAIIP. M3n-Bo MI'TY um. H.D. baymana, 2000 r.

PazeBur B.J[. CucteMa CKBO3HOrO MpPOEKTUPOBAHUS SJEKTPOHHBIX 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.f., CaBunoBa T.A. CnpaBounoe nocodoue no PSPICE u
DESIGN CENTER. M.: MU®H, 1996.

7. ApxanrensckuiiA.S. PSPICE u DESIGN CENTER. U.1: CxemMoTeXHHUYECKOE
MO/JICJIMPOBaHKE, MOJICNIH DJIEMEHTOB, MakpomoaeaupoBanue. M.: MUDU, 1996.

8. ApxanrensckuitA.S1. PSPICE u DESIGN CENTER. Y.2: Monenu nudpoBbIX U
aHanoro-uupoBeix yctpoicts. Mnentudukanus mapamerpo moaenei. I'padu-
yeckue penakrtopsl. M.: MUDU, 1996.

llepuoouueckue uzoanus

Kypuainsl «[Ipubopsl 1 TEXHUKA SKCEPUMEHTa», «I3MepuTeabHas TEXHUKAY,
BXOJIUT B MEpEUYCHb NEPHOIUICCKUX H3TaHUH ToTydaeMbix oubmmorekoit KbI'Y, B
KOTOPOM CTYJIEHT MOKET O3HAKOMUTBCS C COBPEMEHHBIMH JTOCTHXKEHHUSIMU B 00J1aCTH
TEXHUYECKUX U3MEPECHUM.

Hnmepuem-pecypcul

Poccuiickas rocynapctsennas ouonuoreka (PI'b) http://www/rsl.ru

Poccuiickas HanmonaneHas oubnmnoreka http://www/nsl.ru

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

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

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

http://www.garant.ru/ - CupaBouHasi mpaBoBas cuctema «['apanT».
http://www.consultant.ru/ -CnipaBounast npaBoBas cucteMa «KoncynbTanTlLirocy.
http://www.studmedlib.ru - 9bC «KoHCynbTaHT CTyIEHTa»
http://www.ph4s.ru/book_electronika.html - O6pa3oBarensubiit mpoekt A.H. Bap-
ruHa

10.http://www.platan.ru — Kkatajor 3JIeKTPOHHBIX KOMIIOHEHTOB;
11.https://www.sciencedirect.com/ - [TonHoTekcTOBas 6aza naHHbIX ScienceDirect.
12.T'ocynapcTBeHHas myOanyHas HAy4YHO-TeXHUYecKas onodimoreka CuOMPCKOTO OT-
nenenust PAH http://www/spsl.nsc.ru

WXL =

9. IIporpammHoe o0ecneuyeHre COBpeMEeHHbIX HHGOPMAIMOHHO-
KOMMYHHMKAIMOHHBIX TEXHOJIOTHI

1. CTyneHThl UMEIOT JOCTYN K €AMHOMY 00pa30oBaTEeIbHOMY MOPTaIly, TJ€ MO-
I'YyT B OTKPBITOM JIOCTYIE€ TOJIB30BaThCS pecypcamMu y4eOHO-METOJUUECKON JIuTepa-
TypHI, sIBJSIOMUMHUCS pa3padotkamu Bexymux BY30B Poccun.

2. JIns peHTUHTOBOrO KOHTPOJIS MCHOJIb3YeTCsS CHCTeMa KOMIBbIOTEPHOTO Te-
cTUpoBaHUs Ha 6a3e mporpaMmHoro obecrnedueHuss Moodle.
3. Ilpu BbIMOSHEHUU Ja0OPATOPHBIX PAOOT CTYIEHTHI MOJB3YIOTCS KOMIUIEKCAMU
nporpamm p-SPICE u MicroCup. O0paboTKy 3KCIepUMEHTaIbHBIX JAHHBIX MPOBO-
JSIT ¢ IpUMeHeHreM nporpaMmMHbix cpel Microsoft Exell, MathCad.

4. B pamkax obecrieueHUs MPUMEHEHHSI KOMIBIOTEPHBIX TEXHOJIOTHI B 00pa-
30BATEJIbHOM IPOLIECCE MMEIOTCS CHEUAIN3UPOBAHHBIE KOMIBIOTEPHBIE KJIACCHI C
COBPEMEHHBIM ITPOrPaMMHBIM O0€CIIeueHUEM U BBIX0JI0M 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 o0ecriedeHrue TUCHUUIIIHHBI

MaTepI/IaJ]I)HO-TeXHI/I‘I€CKy1-O 68.3y AJI1 TIPOBCACHUA 3aHSATUM 110 JUCHUIIIINHE CO-
CTaBJIAIOT.

® CHEIUaIU3UPOBAHHAS ayJUTOPHS, HCHOJb3yeMas MpU MPOBEACHUM 3aHITHUU

nexkuroHHoro tuna Nel34, ocHamieHHass MyJbTUMEIUHWHBIM IMPOEKTOPOM M

KOMIUIEKTOM ammnapaTyphl, MO3BOJSIONICH EMOHCTPUPOBATH TEKCTOBBIE H

rpadguvecKue MaTepHaIb;

e pabouee MECTO IpenoaBaTes;
e paboune MecTa CTYyJICHTOB.

MynpTUMeEInHAsA MPE3EHTALNs], CONPOBOKIAOMIAS JIEKIIUIO, ITO3BOJIAET IIpe-
M0/IaBaTENI0 aKIICHTUPOBATh BHUMAHHUE CTYJCHUYECKON ayJAUTOPHH Ha KIFOUEBBIX BO-
mpocax JEKIUH.

JucuuniauHa obecrneyeHa:

® TECTOBBIM MaTepuajaMu B dJIEKTPOHHOU oOyuatomie cucreme «Moodle» (OT-

KPBITHIA YHUBEPCUTET);
® KHWXHBIM (OHIOM OMOINOTEKH;
® HJICKTPOHHBIMU BEPCUSIMU JIEKIIMH U YUEOHUKOB.

JIabopaTopHble 3aHATUS MPOBOJATCS B KOMIIBIOTEPHBIX KJIacCaX, OCHAIEHHBIX
coBpeMeHHbIMU 11K ¢ mpukiiagHeIM NMporpaMMHBIM OOECIIEUEHUEM CHUCTEM aBTOMa-
TU3UPOBAHHOIO ITPOEKTUPOBAHMSI PAUOIIEKTPOHHBIX YCTPOMCTB.

CryneHThl UMEIOT JOCTYI uepe3 MHTepHeT nocTyn K 31eKTpOHHOU o0yuaro-
nieil cucreme «Moodle» (OTKpBIThIN YHUBEPCUTET), KOTOpask MO3BOJISIET pa3MellaTh
AJIEKTPOHHBIE Y4eOHbIE KYPChl B CBOOOJHOM JIOCTYIIE JUIsl CTYJ€HTOB YHUBEPCUTETA.

[Ipn npoBeneHnN 3aHATUN JIEKUMOHHOTO TUIA, CEMUHAPCKUX 3aHATHIN UCITONb-
3YIOTCA:

JIUUEH3UOHHOE RPOZPAMMHOE 0DecneueHue:

o [Tponyxtel Microsoft (Desktop Education ALNGLicSaPk OLVS Academic

Edition Enterprise) nmoanucka (Open Value Subscription);

J AnTuBHpYyCcHOE nporpamMmMmHoe obecrieueHne Kaspersky Endpoint Security

Cranpaptabsiii Russian Edition;

o AltLinux(AnsT OGpazoBanue 8);

6000010 pacnpocmpansaemole nPOPAMMbL:
° Academic MarthCAD License - MmaTeMaTHudecKkoe ImporpaMMHoe obecrede-
HUE, KOTOPOE MO3BOJSIET BBINOJIHATH, aHAIM3UPOBATh Ba)KHEHIIUE WHXKEHEP-
HBIC pacyeThl U OOMEHUBATHCS MU,
o WinZip qist Windows - mporpamm JJist CoKaTUsI U PACTIaKOBKH (Paityios;
Jns CTYyAEHTOB C OTpaHWYEHHBIMU BO3MOKHOCTSMH 3JI0POBBSI CO3JaHBI CIEIIH-
aJbHBIC YCIIOBUSI IJIs MOJTy4YeHUs: 00pa3oBaHUsl.
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B OeJAX OOCTYIMTHOCTHU IMOJYHYCHHUA BBICHICTO O6p330BaHI/I$I 10 06paBOBaTCHBHLIM
ImporpamMmaM HHBAJIUAAMH U JIMOAMH C OTPAaHUYCHHBIMU BO3MOKHOCTAMU 300POBbA
YHUBCPCUTCTOM oOecrneynBaeTCs:

aNbTepPHATUBHOW Bepcuer oduimansHOro caiita B cetu «VHTepHeT» ais cia-
OOBHIAIINX;

MIPUCYTCTBHE ACCUCTEHTA, OKa3bIBAIOLIEr0 00ydaronieMycsi HEOOXOIUMYIO I0-
MOIIIb;

JUTSI UHBAJTUIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBS 110 CIYXY
— nyOnupoBaHUE BCIyX CPAaBOYHOM MHGOPMAILIMK O PACTIMCAHUM YYEOHBIX 3a-
HATUI; oOecleueHrne HaleKalluMU 3BYKOBBIMU CPEICTBAMU BOCIPOU3BELE-
HUS HTHPOpMAIHH;

JUISl MHBAJIMJOB U JIML[ C OTPAHUYEHHBIMH BO3MOYKHOCTSIMU 3710POBBS, UMEIO-
IIMX HApYUIEHUS OMOPHO-JIBUTATENIBHOTO ammapara, CO3JaHbl MaTepHalIbHO-
TEXHUUYECKUE YCIIOBUS, 0OECIEUNBAIOIINE BO3MOXKHOCTh OECIIPENSITCTBEHHOTO
JOCTyna 00y4aromuxcsi B ydeOHbIe TOMEIICHUS, 00BEKTY MUTAHUS, TyaICTHBIC
U Jpyrve NOMEIIECHNUsS YHUBEPCUTETA, a TAKKe MPEObIBAHMS B YKA3aHHBIX IO-
MEILCHUIX (HaTuYue PACIIMPEHHBIX JABEPHBIX MPOEMOB, MOPYUYHEH U JIPYTUX
MPUCTIOCOOJICHUI ).
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JIuct u3MeHeHui (10MoJHEeHHi) B paboueil mporpaMMe AUCHUTUTHHBI (MOTYJIs)
«OCHOBBI KOMIIBIOTEPHOT0 MPOEKTHPOBAHUS U MOIEJIMPOBAHMS PATHOIIEK-
TPOHHBIX CPEACTB) 10 HampasyieHuto noarotoBku 11.03.01Paguorexnuka
HaIpaBJICHHOCTH (Mpoduiib) UHTEerpupoBaHHble CHCTEMbI 0€30MACHOCTH
Ha20 —20 y4eOHBIi roa

Ne JuiemeHT (yHKT) PIIJ Ilepeuyens BHO- | [Ipumeyanue
n/n CUMBIX U3MeEHe-
HUH

Obcyorcoena u pekomMeHO08aHa HA 3ace0anuu Kageopul
AJIEKTPOHUKH U IIU(PPOBBIX MHGHOPMAIIMOHHBIX TEXHOJIOTHH,

poTOKOJI Ne OT « » 2024 r.
3aBenyromuii kadeapoii / P.I11. Temen
/

MOJITHUCH pacindpoBKa MOAMKUCH JaTa
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