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HaunmeHoBaHue 06p330BaTeJII)H0]71 IporpaMmali: HccaenoBanne n NMPOCKTUPOBAHUEC ABTOMATU3UPOBAHHBIX
THAPABJIHYE€CKUX U THEBMATUYECCKHUX CUCTEM, MAILIUH U arperaTtoB

YpoBeHb 00pa3oBaHus: Bbiciiee 00pa3oBaHNe - MATHCTPaTypa

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
JNHAMMUKA U PETYJIUPOBAHUE ABTOMATU3UPOBAHHBIX I'H/IPO-

Baok: Baok 1 «/Iucuuniaunbl (MoxyJm)»
Yacrp 00pa3zoBaTebLHOM .
Yacrsb, popmMupyeMas ydyacTHUKAaMHU 00pa30BaTe/IbHbBIX OTHOLIEHUI
NPOrpaMmblI:
Ne qucumnIMHbI 10 yyeOHOM
A y y B1.4.05
IJIaHY:
TpyaoeMKOCTb B 3a4eTHBIX
Py 2 cemectp - 6;
e/IMHHIIAX:
Yacos (Bcero) no yued0Hom
( ) o'y y 216 yacoB

IUIAHY:
Jlekuuu 2 cemecTp - 32 yaca;
IIpakTnyeckue 3aHATHSA 2 cemecTp - 16 yacos;
JlaGopaTopHble pa6oThI He NMpeyCMOTPeHO0 YUeOHbIM IVIAHOM
Koncynbranumn 2 cemecTp - 18 yacos;
CamocrosiTesbHasi padora 2 cemecTp - 145,2 yaca;

B ToM uncie Ha KII/KP 2 cemecTp - 15,7 yacos;
WHas koHTakTHasi padoTa 2 ceMecTp - 4 yaca;

BKJIIOYas:
TecTupoBanue
IIpoMeskyTouHast aTTecTalUsA:

JK3aMeH 2 cemectp - 0,5 yaca;

3amura KypcoBoii padoThl 2 cemectp - 0,3 yaca;

Bcero - (0,8 yaca

Mocksa 2020



IMPOI'PAMMY COCTABNIJI:
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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

Lesb ocBOeHUs] AMCUMIIMHBI: (OPMHUPOBAHUE 3HAHUM U YMEHUN B 00JaCTH IKCIEPTHPOBAHUS,
IPUMEHEHHs, ONITUMHU3ALMOHHOTO pacuéTa U NPOEKTUPOBAHUS KOMOMHUPOBAHHBIX ABTOMATU3UPOBAHHBIX
ruapaBindeckux U nHeBmarnyeckux cucreM (KAI'mMC) xak MCIONHUTENBHBIX MOJAYJIEH MOBBIILIEHHOM
KOHKYPEHTOCIIOCOOHOCTH, HCIOJb3YEMBIX B COCTaBE CHJIOBBIX YAacTed pa3iIMYHbIX TEXHUYECKHUX
00bekToB (TO) cTanmoHapHOr0 U MOOMILHOTO UCIIOJIHEHUS

3aga4u AUCHHUIINHBI

- aHAIM3 HAYYHO-TEXHUYECKOW MH(OpPMAIINU, OTE€YECTBEHHOTO U 3apYOEKHOTO OIBITa B 00JIaCTH
pa3paboTKU U HCCIeI0BaHNs KOMOMHUPOBAHHBIX AaBTOMAaTU3UPOBAHHBIX THAPABINYECKUX U
MMHEBMATHUYECKUX UCTIOTHUTEIBHBIX CUCTEM;

- IPOBEJICHUE TEOPETUYECKHUX U IKCIIEPUMEHTAIIbHBIX UCCIEA0OBAaHUH C 1IEJIbI0 NU3YUEHMUS,
pa3paboOTKU HOBBIX 00PA3IOB U COBEPIIICHCTBOBAHUS CYIIECTBYIOIINX KOMOUMHUPOBAHHBIX
ABTOMAaTU3UPOBAHHBIX THIPABINYECKUX U THEBMATUUECKUX UCIIOJHUTENIBHBIX CUCTEM, a TAKXKE UX

MOJICUCTEM;

- pa3pa60TI<a MaAaTEMAaTUYCCKUX MO,Z[CJ'ICfI, KOM6I/IHI/IpOBaHHBIX ABTOMATHU3HWPOBAHHBIX
TUAPABINYCCKUX U THECBMATUYCCKUX UCIIOJIHUTCIIBHBIX CUCTEM, UX OTACIIbHBIX MOACUCTEM, IIPOBCACHUC
HUX UCCIICAOBAHUS C ITIOMOIIBIO MATCMATHYCCKOI'O MOACIUPOBAHMA, C IPUMCHCHHUCM KaK CIICHUAJIbHbIX,
TaK 1 YHUBCPCAJIIbHBIX NPOTpaMMHBIX CPCACTB, C LICJIBIO 000CHOBaHMS IMPUHATBIX TCOPCTUYCCKUX U

KOHCTPYKTUBHBIX pemeHHﬁ;

- yqacTue B paboTax 1o OpraHu3aliy 1 MPOBEICHUIO SKCIIEPUMEHTOB Ha JIEUCTBYIOIMIUX 00BEKTaX
U DKCIEPUMEHTAIbHBIX MaKeTaX KOMOWHUPOBAHHBIX aBTOMATU3HUPOBAHHBIX TUAPABIUYECKUX U
MMHEBMATHYECKUX UCTIOTHUTEIBHBIX CUCTEM, UX MOJCUCTEM, 00paboTKa pe3yaIbTaToOB
9KCIIEPUMEHTANBHBIX UCCIEAOBAHUN C MPUMEHEHHEM COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTUH;

- Y4aCTHE B COCTaBE KOJUICKTHBA UCIIOJIHUTEIEH B POBEACHUN TEOPETUUECKUX U
9KCIIEPUMEHTAIBHBIX UCCIEA0BAHUN C IIENBI0 UCCIIEOBaHMs, pa3paboTKU HOBBIX 00pa3lioB U
COBEPILICHCTBOBAHUS CYIIECTBYIOMNX KOMOMHUPOBAHHBIX aBTOMATU3UPOBAHHBIX TUIPABINYECKUX U
ITHEBMAaTHYECKUX HCIIOJHUTEIBHBIX CUCTEM.

CDOpMI/IpyeMLIC y o6yqafomeroc51 KOMIIETCHIIUU U 3alJIaHUPOBAHHBIC PE3yabTAaThI oﬁyqemm Io
JUCHUIITIMHE, COOTHECCHHBIC C HHAUKATOPAMHU JOCTUKCHUA KOMIIEeTEeHIIMIi:

KOJI 1 HAMMCHOBAaHHUEC
KOMIICTCHINH

KO}] 1 HAMMCHOBAaHHE
HHAUKATOPA TOCTUKCHUSA
KOMIICETCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-1 CrocoOHOCTE
HCITOIB30BaTh 3HAHUS
TEOPETUYECKUX U
AKCIEPUMEHTATbHBIX
METOJI0OB HAYYHBIX
WCCIIEIOBAHU I, TPUHLIUIIOB
OpraHu3aly Hay4Ho-
HICCIIEN0BATEILCKOMN
JIeITeILHOCTH

NJI-1nx-1 Mcnons3yer
TEOPETHUYECKUE U
AKCIEPUMEHTAIbHBIE METOIBI
HaY4YHBIX HCCJIEOBAaHUN

3HaTh:
- IPUHITUIIBI ¥ METOABI (POPMUPOBAHUS
(bu3NYECKUX U MaTeMaTHYECKUX MoJienel
Y COCTAaBJICHUS CTPYKTYPHBIX CXEM
KAT'nHC B B 351€KTPOrHAPABINYECKUX
(BI'CII) u runpomexannueckux (I'MCII)
CJEISIINX TPUBOAOB, OCHOBHBIE METO/IBI
pacuéra X XapakTEepUCTUK U I1apaAMETPOB
Y UX AJIEKTPOITHEBMATHYECKUX U
ANEKTPOrUAPABINYECKUX KOMIIOHEHTOB I10
KPUTEPHUSAM SHEPTOJOCTATOYHOCTH,
YyBCTBUTEIBHOCTH, CTATHYECKON U
JTUHAMHYSCKOM TOYHOCTH,
OBICTPOACHCTBUIO, CTATUYECKON U
JIMHAMHYECKOMN KECTKOCTH;

- YCTPOMCTBO, MPUHIMII AECUCTBUSA U
ocHoBHbIe xapakTepuctukn KAI'mlC kak
WCIIOJIHUTENIbHBIX aBTOMATU3UPOBAHHBIX
MOJTYJIEH, IPUMEHSIEMBIX B
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Koa u HaumeHoBaHMe
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

THJIPABIMYECKUX W THEBMATHICCKUX
cucreMax (I'TIC) poboToTeXHHUECKIX
CUCTEM, CPAaBHUTEIILHBIC XapaKTEPUCTHKH,
MPEUMYIIECTBA U HEJOCTATKH, BO3SMOXKHBIE
U TIPEIIOYTUTEIIbHBIC 00JIaCTH
npumeHenust KAI'mMC.

ITK-3 CrnocoOHOCTE
HCIIOJIb30BaTh 3HAHHE
TEOPETUYECKHX OCHOB
pabouux mpoLEeccoB B
JHEPreTUYEeCKUX MaIllMHAX,
anmaparax M yCTaHOBKax
IIPH IPOCKTHPOBAHHUH
00BEKTOB
po(heCCHOHATILHOM
JIEATEIbHOCTH

N -1nk-3 Ucnonb3yet
TEOPETUIECKHE OCHOBBI
paboumx MpoIECCOB B
OHEPreTHUECKUX MAIUHAX,
amnmnaparax 4 yCTaHOBKax Mpu
MIPOCKTUPOBAHUHU OOBEKTOB
npodeccuoHanbHOM
JIESITEIIBHOCTH TTOBBIIIICHHOM
s pexTuBHOCTH

YMETh:

- BBINIOJIHATH QHAJIU3 CTATUYECKUX U
JTMHAMHUYECKUX XapaKTEPUCTUK, OCHOBHBIC
CTaTHYECKUE U JUHAMUYECKUE PACUEThI
(?HEepreTUYeCcKue, peryJIupoOBOYHbBIC, 30HbI
HEYYBCTBUTEIHHOCTH, TOYHOCTH
BOCITPOM3BEICHUS BXOJTHOTO
MH(OPMALIMOHHOTO CUTHATIA,
OBICTPOAEHUCTBHUS, KECTKOCTH ), OLICHUBATh
Haa&xHOCTh U )uBydecTh KAI'MUC;

- COCTaBIISITb MATEMATHUYECKUE MOJICIIN
otnensHBIX yacteih 1 KAI'mHUC B menaom,
VUUTHIBAIOIINE OCHOBHBIE (PU3NYCCKUE
MIPOLIECCHI, TPOUCXOAAIINE B yCTPOUCTBAX
MIPU UX YCTAaHOBUBIIEMCS U
HECTAIlHOHAPHOM JBM)KEHUH, COYETAIOIINE
HEO0O0XO0TUMYI0 (PH3UKO-MATEeMATUYECKYIO
CTPOTOCTh M MAKCUMAIIbHYIO MIPOCTOTY IS
peIICHUs TIPSIMBIX H, TeM OoJiee 00paTHBIX
3a/1ay;

- popMuUpOBaTH YaCTHBIC U 0OOOIIEHHBIE
KPUTEpHUH, a TAKKE TIOKA3aATEIN JJIs
OIIEHKH (DYHKITMOHAIIBHOW MTPUTOHOCTH U
KOHKYPEHTOCTIOCOOHOCTH
CXEMOTEXHUUYECKUX U KOHCTPYKITMOHHBIX
pemenuii KAI'nlAC npumenunrensHo k TO.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

I[I/ICI_II/IHJ'II/IHa OTHOCUTCA K OCHOBHOH HpO(I)eCCHOHaHBHOﬁ O6pa3OBaTeHLHOﬁ nporpamme
HCCJ’IGI{OB&HI/IC U MPOCKTUPOBAHUE aBTOMATU3HPOBAHHBIX THUAPABIUYCCKUX W IMHCBMATUYCCKUX CHCTEM,

MammmH u arperatoB (mamee — OIIOII), wampaBieHUss TOATOTOBKU

13.04.03 Onepreruueckoe

MaIIMHOCTPOCHHUE, YPOBEHb 00pa30BaHMs: BBICIIee 00pa30BaHKeE - MaTUCTPATYpA.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:
- 3HaTh NMPUHIIMI JEHCTBHS, 0OCOOEHHOCTH paboyurX MPOILIECCOB M TUIIOBbIE XapaKTEPUCTUKU THIPO- U

IMHCBMOIIPUBOJOB

- 3HaTh JIEMEHTHYIO 0a3y U THIOBBIE CTPYKTYPBI AJIEKTPOTUIPABINYECKUX TPUBOJIOB
- 3HaTh TEOPETHUECKUE OCHOBBI PA0OUYMX MPOLIECCOB U PETYIMPOBAHUS BBIXOJHBIX TAPAMETPOB B

TUAPABINYCCKUX allllaparax

- YMETh BBIOMPATh PAIIMOHAIBLHYIO CXEMY MOCTPOSHHS THAPABINYCCKAX U THEBMATUYCCKUX
CIIE/ISIIIUX MTPUBOJIOB TI0 COBOKYITHOCTH MOKa3aTtesieil paboTOCIOCOOHOCTH U KayeCcTBa




- yMeTb (OPMHUPOBATH MATEMATUYECKUE MOJICJIN THIPOAIIIIapaTOB U PACCUUTHIBATH UX
XapaKTePUCTUKU

Pe3ynbraTel 00yueHHs, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHEL, HEOOXOAUMBI IIPH BHIITOITHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OOm1ast TpyI0EMKOCTh JUCIUILIHBI COCTABISAET 6 3aUETHBIX eUHUIL, 216 gacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Paznenbl/Tembl 2=l o
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
aTTeCTAIIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK P /ROHTPOITE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OyHKIIMOHAIBHAS U 36 2 8 - 4 - - - - - 24 - Iloozomoeka K meKyuiemy KOHmMPOJIio:
TEeXHHYECKas IToBTOpEHNE MaTepuaa Mo pasaety
CTPYKTYPBI, TIPOOIEMBI "@yHKINOHAIBHAS U TEXHUYIECKasi CTPYKTYPBHI,
CO3JIaHUS po0JIEMBI CO3/1aHHsI KOHKYPEHTOCITIOCOOHBIX
KOHKYPEHTOCIOCOOHBIX ABTOMATHU3MPOBAHHBIX THIPO- ¥ THEBMOCUCTEM
ABTOMATH3HPOBAHHBIX KaK HCHOJHUTENBHBIX Moayeit TO. 3akoHsI
TUZPO- U neuxeHus PO. Cratudeckue XapakTepUCTHKU.
ITHEBMOCHUCTEM KaK Kpurepuu 3Hepro10cTaTOYHOCTH,
HCTIOTHUTENBHBIX YyBCTBUTEIBHOCTH U CTATUYECKON TOYHOCTH.
Monyieit TO. 3akoHsl Pacuér 6a30BBIX TapaMETPOB IHEPTETHIECKOTO
nexennst PO. KOHTypa Moayneit"
Cratuueckue Ilodzomoeka Kypcosoit padomui: Kypcoas
XapaKTEePUCTHKH. pabora npeacTaBiIeHa B BUAE KPYITHOHN 3a/1auu
Kpurepun o y4eOHOMY Keiicy, OXBaThIBAIOMICH
SHEProZI0CTaTOYHOCTH, HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
YYBCTBUTEIHHOCTH U BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
CTaTHYECKOI TOUHOCTH. 3aaHuA:
Pacuér 6a30BBIX 110020mogKa K NpaKmuueckum 3auAMuaM:
IapaMeTpoB W3yuenne maTepuana 1o pa3aeiy
9HEPIreTHYECKOro "OyHKINOHAJIbHASL K TEXHUYECKasi CTPYKTYPBHI,
KOHTypa MoayJiei IPpoOJIEeMBI CO3AaHUS KOHKYPEHTOCTIOCOOHBIX
11 OyHKIMOHANBHAS U 36 8 - 4 - - - - - 24 - aBTOMATH3UPOBAHHBIX THIPO- ¥ THEBMOCUCTEM
TEXHUYECKas KaK UCHOTHUTENBHBIX Moayielt TO. 3akoHbl
CTPYKTYPBI, IPOOIIEMBI nBikeHnst PO. Cratuueckue XapaKTepHCTHKH.
CO3/1aHus Kpurepun sHEproocTaTouHOCTH,
KOHKYPEHTOCHOCOOHBIX YyBCTBUTEIHHOCTH U CTATUYECKON TOYHOCTH.
ABTOMATH3MPOBAHHBIX Pacuér 6a30BBIX MapaMeTpoOB SHEPTETHIECKOTO
THIpO- U KOHTYpa MOAYJIEH" 1MOJroTOBKa K BHIIIOJIHEHUIO
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ITHEBMOCHCTEM KaK
HMCIIOJIHUTEIBHBIX
moayneit TO. 3akoHbI
nerkenust PO.
CraTnueckue
XapaKTePUCTHUKHU.
Kpurepuu
SHEPTOI0CTATOYHOCTH,
qyBCTBUTEIHHOCTH U

CTaTUYECKO TOYHOCTH.

Pacuét 6a30BBIX
napameTpoB
9HEPreTUYECKOTO
KOHTYpa MOJyJeit

3a7aHUH Ha IPAaKTHIECKUX 3aHATHIX
Camocmoamenvroe usyuenue
meopemuueck020 mamepuana: VIsyaenue
JIOTIOJTHUTENIBHOTO MaTepHaia o paszierny
"OyHKINOHAIBHAS U TEXHUYECKasi CTPYKTYPBHI,
po0JIeMBI CO3/1aHHsT KOHKYPEHTOCIIOCOOHBIX
aBTOMAaTHU3UPOBAaHHBIX THJIPO- U THEBMOCUCTEM
KaK MCIIOJIHUTENbHBIX Moaynel TO. 3akoHbl
nekeHus PO. Cratndeckne XapaKTepUCTHUKH.
Kpurepun 3HEprofnocTaTouHOCTH,
YyBCTBUTEIBHOCTH U CTATUIECKON TOUHOCTH.
Pacuér 6a30BBIX MapaMeTPOB IHEPTETHIECKOTO
KOHTypa Moayieit"
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[1], ¢.102-112, 221-235
[2], c.7-51, 95-115, 67-70

I'mapomexannueckuii
CHeASAIINi IpUBOJ C
JPOCCENBHBIM
YIPaBJICHUEM
IMOTOKAMH 3KUJI-KOCTH
Kak 0a30BBIA
HWCITOJTHUTEIIbHBIA
MOJYJIb CUIOBOH
cuctemMbl TO

36

24

2.1

I'unpomexannueckuit
CHeASAIINI IpUBOJI C
JIPOCCENBHBIM
yIpaBiIeHUEM
IMOTOKAMH JKHI-KOCTH
Kak 0a30BBIiH
HCITOJTHUTENILHBIN
MOJYJIb CUIOBOH
cuctemsl TO

36

24

IlodzomogKa K neKyuiemy KOHmMpOoio:
IToBTOpEeHue maTepuana no pasaeny
"T'uagpomMexaHn9IecKuil CIeASIIIN IPUBOA C
JIPOCCENBHBIM YIIPABICHHEM ITOTOKAMH XKH/I-
KOCTH KakK 0a30BbIi HCTIOITHUTEIBHBIH MOAYIIb
cuioBoii cucremsl TO"

Ilodzomoeka Kypcosoit padomui: Kypcopas
pabora npeacTaBiIeHa B BUAE KPYITHOHN 3a/1auu
o yueOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOD
BapHaHTa IIPOEKTHOTo pereHus. [Tpumep
3aaHuA:

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
N3yueHnue marepuana no pasaeny
"T'uapomMexaHU9IeCKUN CIEASIINI TPUBOJ C
JIPOCCENBbHBIM YIPABICHUEM TOTOKAMH KU~
KOCTH Kak 0a30BbIil NCTIOTHUTENBHBIH MOAYIIb
cunoBor cucteMbl TO" moAroTOBKA K
BBINOJIHEHHIO 33JaHUH Ha IPAKTHYECKUX
3aHATUAX

Camocmoamensroe usyyenue
meopemuyieckozo mamepuana: VI3yaenue
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JIOTIONTHUTEIHHOTO MaTepraa o pa3iery
"TuagpoMexaHIIECKUNA CIIEASIINHA TPUBOJ C
JIPOCCEIbHBIM YIPaBICHUEM MOTOKAMHU KH]I-
KOCTH KaK 0a30BbIi UCTIOTHUTEIBHBINA MOYIIb
cutoBoi cucrtemsr TO"
H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOG:
[1], ¢.113-134, 236-253
[2], ¢.53-93
[3], c.6-141
[7]. p-2

DNEKTPOruApaBINYECK
WH CIESAIINNA IPUBOJ C
JPOCCENBHBIM
YIPaBJICHUEM
IMOTOKAMH JXKHIKOCTH
KaK KOMOMHUPOBaHHBIN
HCITOJTHUTEJILHBIN
MOJYJIb CUJIOBOM
cucteMbl TO

36

24

3.1

ONeKTpOTUAPABINIECK
UH CIeISAIIMNA IPUBOJL C
JpOCCEIbHBIM
yIpaBIeHUEM
IMOTOKaMH JXKHJIKOCTH
KaK KOMOMHUPOBaHHBIH
HCIOJIHUTEIbHBIA
MOJyJIb CUJIOBOM
cucteMbl TO

36

24

Iloozomosxa Kk meKkyuemy KOHmpo.iio:
[ToBTOpEHNE MaTepuaia no pasaeny
"DNIEeKTPOruAPaBIMUECKUN CIEeIAUINI IPUBOL C
JIpOCCENbHBIM YIIPaBICHUEM TOTOKaMU
KHUJIKOCTU KaK KOMOMHHPOBaHHBIN
HCTIOHUTENbHBIM MOTYJIb CUJIOBOM CUCTEMBI
TOH

Ilodzomoska Kypcosoit padomul: Kypcopas
paboTa npejcTaBiIeHa B BH/IE KPYITHOM 3a1aun
Mo y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOP
BapuaHTa MPOeKTHOro peweHus. [Ipumep
3aJIaHus:

Iloozomoska Kk npakmuyuecKum 3auamusam:
W3yuenue Matepuana no pasaeny
"DNIeKTPOTUAPABINUECKUNA CIEISAITNI PUBOJL C
JIPOCCEIBHBIM yNPaBICHUEM ITOTOKAMH
KHUJIKOCTU KaK KOMOMHHPOBaHHBIN
HCTIOTHUTENbHBIM MOTYJIb CUJIOBOM CUCTEMBI
TO" nmoarotroBka K BEIIIOJHEHHUIO 3aJaHNUI HA
MIPAKTUIECKUX 3aHATUAX

Camocmoamenbhoe uzyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIOJHUTEILHOTO MaTepHaa o pa3aeny
"DIIeKTPOruAPaBIMUECKUN CIeIUINil IPUBOJ C
JIPOCCENbHBIM YIIPaBI€HUEM TOTOKaMU
JKUJIKOCTH KaK KOMOWHUPOBAHHBIN
HCTIOTHUTENBHBIM MOJTYJIb CUJIOBOM CUCTEMBI
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TO"
H3VU€H”€ mamepuaios jaiumepamypHsblx
UCMOYHUKOE.
[1], c.134-158, 253-254
[5], c.22-33, 47-94
[6], c.11-22

IITaroBsie u
ABTOHOMHBIE
MOHOOJIOYHBIE
ANEKTPOTUIAPOCTATIYEC
KHE TIPUBO/IBL.
ABTOHOMHBIC
MOHOOJIOYHEIE
ANEKTPOTUIPOCTATIYEC
KHE CIeIAIINe
npuBoabl. O0bEMHBIE
THIPOTIPUBOIBI C
YACTOTHEIM U
HAaCOCHEIM
yIpaBiICHUEM.
HapnéxHOCTh TPUBOIOB.
CoBpemeHHOE
COCTOSIHHE U
MIEPCIICKTHBHI Pa3BHTHUS

38

24

4.1

[ITaroBele 1
aBTOHOMHBIE
MOHOOJIOYHEIE
AIEKTPOTUAPOCTATHUYEC
KHE TPUBO/IBL.
ABTOHOMHLIE
MOHOOJIOYHEIE
AIEKTPOTUAPOCTATHUYEC
KHE CIeIsIIme
npuBobl. OOBEMHEIC
THIIPOIIPUBOJIEI C
YaCTOTHBIM U
HACOCHBIM
yIIpaBJICHUCM.
HanéxHOoCTh MPUBOIOB.

38

24

Ilod2omogKa K meKyuiemy KOHmMpOoIo:
IToBTOpenue maTtepuana no pasaeny "lllarossie
1 aBTOHOMHBIE MOHOOJIOYHBIE
ANEKTPOTUIAPOCTATHYCCKUE TPUBOJIBI.
ABTOHOMHEIC MOHOOJIOYHEIC
ANEKTPOTUAPOCTATHUCCKUE CICISIIINE TIPHBOIBL.
OO0BEMHBIC THAPOIIPUBOIBI C YACTOTHBIM H
HACOCHBIM ympaBieHneM. HanéxHocTh
npuBo0B. COBpeMEHHOE COCTOSHHE U
MEPCHEeKTUBHI Pa3BUTHS"

Ilodzomoska Kypcosoit padomul: Kypcopas
pabora npejacTaBieHa B BUAE KPYITHOHU 331241
1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapHaHTa MIPOEKTHOTO perreHus. [Tpumep
3aJaHHs:

Ilo020moeKka K npaKmu4ecKum 3aHAMUAM:
Wzyuenue matepuana no pazzaeny "llaroseie u
aBTOHOMHBIE MOHOOJIOYHEIC
ANEKTPOTUIPOCTATHYCCKUE TPUBOJIEI.
ABTOHOMHBIC MOHOOJIOYHBIC
ANEKTPOTUAPOCTATHUECKUE CIEIAIINE TIPUBOIBI.
OO6BEMHBIE THAPOIIPHUBOIBI C YACTOTHBIM H
HacOCHBIM ymnpaBiieHueM. Hanéxuocts
puBo10B. COBpeMEHHOE COCTOSHUE U
MIEPCTIEKTUBHI Pa3BUTHUS" MOATOTOBKA K
BBINIOJTHEHUIO 33JaHUI Ha IPAaKTUUYECKUX
3aHATUAX

Camocmoamensroe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
"[[laroBeie ¥ aBTOHOMHBEIE MOHOOJIOYHEIC
ANEKTPOTUAPOCTATHUECKUE TPUBOBI.
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CoBpeMeHHOE
COCTOSIHHE H
MIEPCIIEKTHBBI Pa3BUTHS

ABTOHOMHBIE MOHOOJIOUHBIE
EKTPOTHAPOCTATHUCCKHE CIESIINE TPHBOMBI.
OOBEMHBIE THIPOTIPUBOJIBI C YACTOTHBIM H
HAacOCHBIM ynpaBieHueM. Hanéxuocts
npuBoa0oB. COBpEMEHHOE COCTOSTHUE U
MEePCHEeKTUBBI pa3BUTHS"
H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:

[1], ¢.159-167, 254-263

[4], c.8-67, 71-89
[6], €.206-236, 255-273

OKk3aMeH 34.0 - - - - 0.5 - 335
Kypcosas pabora (KP) 36.0 - - - 16 0.3 15.7 -
Bcero 3a cemecTp 216.0 32 - 16 16 0.8 111.7 335
HToro 3a cemecTp 216.0 32 - 16 18 4 0.8 145.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpymnmoBsie KOHCYIbTAIlMK TIO pa3ieinaM
mucuuiuinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHast padota; TK — Texymumii KoHTposb; [TA — npomexxyrounas

arrecranusa
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3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. DYHKUUOHAIbHASL U MEXHUYECKAS CIMPYKMYPbL, NPOOIeMbl CO30AHUS KOHKYDEHMOCNOCOOHbIX
ABMOMAMUSUPOBAHHBIX 2UOPO- U NHEBMOCUCHEM KaK UcnoaHumenbhvix mooyieu 1T0. 3axonwl
osuoicernus PO. Cmamuyeckue xapakmepucmurxu. Kpumepuu 3nep2000cmamoyrnocmii,
YUy8CmMEUmMenIbHOCMU U cmamuy4eckou moynocmu. Pacuém 6azoevlx napamempos duepeemu4ecko20
KOHmMYpa Mooyiel

1.1. ®yHKUMOHANBHAS U TEXHUYECKAS CTPYKTYPBI, IIPOOIEMBI CO3/1aHUS
KOHKYPEHTOCIIOCOOHBIX aBTOMaTU3UPOBAHHBIX THAPO- U THEBMOCUCTEM KaK MCIIOJHUTEIbHBIX
monyineit TO. 3akons! aBmxenust PO. Cratuueckue xapaktepuctuku. Kpurepuu
SHEProf0CTaTOYHOCTH, YyBCTBUTEIBHOCTH U CTATUYECKON TOUHOCTU. Pacuér 6a30BbIX apaMeTpoB
HHEPreTUUECKOr0 KOHTYpa MOAYIEH

OyHKIMOHANbHASL M TEXHUYECKass CTPYKTYpbl aBTOMATU3MPOBAHHOW T'MAPABINYECKOH U
THEBMATUYECKOH CHCTEMBI TEXHHYECKOro o0ObekTa. CHCTEeMHO-KPEAaTHBHBI TOJIXOA  Kak
COBPEMEHHAsl METOJOJIOTUS HCCIIENOBaHUS M CO3JaHUSl aBTOMAaTU3MPOBAHHBIX THAPO- H
ITHEBMOCHCTEM HOBBILICHHON KOHKYPEHTOCTIOCOOHOCTH. OcHoBHbIE [I0Ka3aTeu
pabotocnocobHocTH U KoHKYpeHTocnocooHocTr ['MCIT/J] kak HCIOTHUTENBHOTO MOAYJIS CUIIOBOM
cucremsl TO. [Ipumenerne MopoIOrnuecKoil KOMOMHATOPHUKH I TeHEPUPOBaHUs (P PEKTHUBHBIX
ctpyktyp OI'CIVA wu TI'MCII/I. DOxBuBaleHTHBIA TUAPOABUTaTENb U OSKBUBAJICHTHBIN
TUAPOYCHIIUTENh  KOMOMHHPOBAHHOTO  aBTOMAaTHU3MPOBAaHHOIO IPUBOAA C  JIPOCCEIbHBIM
ynpasiaeHueM. CTaTHYECKHE XapaKTEPUCTHKU DSKBUBAJICHTHOIO TMIPOYCHIIMTENS IPUBOAA C
JPOCCEJIbHBIM MPUHLUIIOM YIOPaBJIEHUS NOTOKaMU TIujposHepruu. (Cxema U CTaTUYECKUe
xapakTepucTuku uetsipéxmeneBoro 3IY. Ouepreruueckue xapakrepuctuku 3[Y u KATTI/.
TumoBeie 3aKOHBI JIBUKECHHUS PETYIHPYEMBIX OpPraHOB TEXHUYECKOTO 00BekTa. DopMHpOBaHHE
JarpaMM Harpys3ku, HaxOoXJIeHHe TpeOyeMOol MeXaHWYeCKON XapaKTepPUCTHKHU U pelIeHUe 3aJauu
o0OecrieyeHrs PHEProJIOCTATOYHOCTH IpUBOjAA. Pacuér 0a30BbIX MapamMeTpoB TUAPOJIBUraTeNs U
runpoycunurenst KAT'TI/J] o kpurepHio sHEproJoCTaTOYHOCTH, YyBCTBUTEIIBHOCTH M CTATHUECKON
touHocTH. [IpoGiiema okpyriieHus: 0a30BBIX MapaMeTpPOB M OTPAaHUYEHUS MPOEKTHBIX BapUAHTOB
npu paspabotke kKoHKypeHTocrnocooHoro KAITI/JI nist cunoBoit cucteMbl poOOTOTEXHUYECKOTO
KoMIulekca. Pacuér 0a3oBbIX mnapameTpoB ruapoasurarens u rugpoycunutens ['MCII/]] no
KPUTEPHIO SHEProJOCTaTOYHOCTH, YYBCTBUTEIBHOCTH U CTaTH4ecKoil TouHoctu. IIpoGiema
OKpyrJieHus: 0a30BBIX NApaMETPOB U OIPAHUWYEHMsI TNPOEKTHBIX BapUAHTOB MpH pazpaboOTKe
KoHKypeHTocnocooHoro 'MCII/J] anst cunoBoit cucteMbl poOOOTOTEXHUUYECKOT'O KOMILIEKCA.

2. Tuopomexanuueckuil ciedsuuti npueoo ¢ OPOCCeibHbIM YNPAieHUeM NOMOKAMU HCUO-
Kocmu kax 6a306uiil UCHOAHUMENbHBIU MOOYIb culosou cucmemosl 10

2.1. ’'mapomexaHndeckuil cneAsiiuii IpUBO/J C IPOCCENIbHBIM YIIPaBICHUEM TOTOKAMU KU1~
KOCTH KakK 0a30BbIil HCIIOJTHUTENBHBIN MOy b CUIOBOM cucteMsl TO

I'mppomexaHM4ecKui CIeQAIIUMN MPUBOJ KaK HCIOJHUTEIBHBIA MOJYJIb CHJIOBOW CHCTEMBI
TexHu4yeckoro ooObekra. Kmaccudukamus u npumepsl npumenenuss I'MCII/ZI B pa3nnyHbIX
TEXHUYECKUX oObekTax. VcxonHble ¢u3nyeckue MOJAETH T'MAPOMEXaHMYECKOro IPUBOAAC
JPOCCENIbHBIM ynpaBieHueM. (CTaTH4ecKHe XapaKTEPUCTUKH T'MIPOMEXAaHMUYECKOIO CIEISIIErO
NpUBOJA C JAPOCCENbHBIM YIpaBlIEHHEM. OJeMeHTHas 0a3za, CXEMHble U KOHCTPYKIIMOHHBIE
UCTIOJIHEHUST 30J0THUKOBBIX Tujpoycuiuteneit I'MCII/JI. Jlunamuueckass TOYHOCTh CIIEKEHUS
nuHeiHoM Moxenu HarpyxkeHHoro I'MCII/J] . Jlunamuueckasi *ECTKOCTh JIMHEHHOW MOJenu
HarpyxxenHoro I'MCII/I. ®usuko-3HepreTuueckass npuponaa mnorepu ycroitumsoctu ['MCII//I.
Anrebpanueckuii kputepuil yctonunBoctu ['ypBuma. Merox D-pazbuenus. MeTton u30auMHUI
JUHAMUYECKUX IOoKa3aTeneil cucremsl . MccnenoBanue BIUSHHS (DaKTOPOB, OIPEIENISIONINX
SHEPreTUYECKUN YPOBEHb BXOJHBIX CUTHAJIOB, HA AMHAMUKY JuHeiHoi Monaenu 'MCI//]. Ananu3
BIMSIHUS JMCCUIATHBHBIX MapaMeTpoB Ha AWHaMHMKy juHedHodW wmonenu ['MCII/A. Bausuue
WHEPUMOHHOW COCTABJLIIOLIEH HArpy3kd Ha YCTOMYHMBOCTh M JIMHAMHYECKHE ITOKA3aTENH
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KOHKYPEHTOCTIOCOOHOCTH  JIMHEHWHOW  MoJenu  mnpuBoja. Bimsaue o00bEMa  mosjocTei
THJIPOABHUraTeNsl U MPUBEIEHHOTO MOAYISA ynpyroctu cuctemsl Ha nuHamuky ['MCII/JI. Ananu3
BiusHus Ha quHamMuky ['MCII/J] nepenato4yHoro OTHOLIEHUS CHIJIOBOHM MpOBOJKH. McciemnoBanue
BiustHusA Ha quHaMuky I'MCII/J] xapakTepHOro mapamerpa rHIpOABHraTesns. AHAIU3 BIUSHUS Ha
nuaaMuky ['MCII/]I sxécTkocTr y371a KperieH!sl TpUBoIa Ha (pyHIaMeHTe.

3. Dnexmpo2udpasauyeckull credsiuuil NPUBoo0 ¢ OPOCCEAbHLIM YIPAGIEHUeM NOMOKAMU
HCUOKOCMU KAK KOMOUHUDOBAHHBIU UCHOIHUMENIbHBIU MOOVIbL cunogou cucmemul 10

3.1. DnekTporuApaBIN4eCKUi caeasIuii IPUBO ¢ APOCCEIbHBIM YIPAaBIEHUEM IOTOKAMHU
KUJKOCTU KaK KOMOMHUPOBAHHBIM HCIIOIHUTENBHBIN MOTYJIb CHIIOBOM cuctembl TO

Knaccudukanus, HazHaueHHE, CTPYKTypa, OCOOEHHOCTH TOCTPOCHHS M TpeOoBaHUS,
MPEABSBIISIEMBbIE K DJICKTPOTHUIPABIMYECKUM YCHIIUTEIAM MOIIHOCTH coBpeMeHHbix OI'CIT//I.
Knaccugukanusi, Ha3HayeHHE, CTPYKTYpa, OCOOCHHOCTHM TIOCTPOCHHSI M  TpeOOBaHMA,
npenbsBIsieMble K OJJEKTPOMEXaHMUYECKUM  IpeoOpas3oBareisiM  coBpeMeHHbIXx — OI'Y.
CXeMOTEeXHUYECKOE MCTIOTHEHNE U TPUHIIUI JIEUCTBUSI OCHOBHBIX BHJIOB AJICKTPOTUIPABIMUYECKUX
YCWJIMTENIEH MOIIHOCTU. MaTeMaTH4ecKoe MOJEIUPOBAHUE 3JEKTPOTUIPABINYECKUX YCUIIUTENIEH
MOITHOCTH. MaTeMaTH4eCKrue MOJIENIN IEKTPOHHOTO CyMMAaTOpa M 3JIEKTPOHHOTO OJIOKa YCHIICHUS
u koppekiuu curHaia paccoriacoBanust OI'CIT u DIICII. Marematuueckue MoOJAEIM JaTYUKOB
AIIEKTPUYECKON 0OpaTHOMN CBA3H 3JIEKTPOrHIPABIMUECKOTO U 3JIEKTPOITHEBMATUYECKOTO CIIESIIEr0
npuBoja MaTemaTuueckue MOJAENU OJIOKa COTNacyrollel ammapatypbl B LENH 3JIEKTPHUECKOMN
obparnoii cBs3u DI'CIT m DIICII. Maremarnyeckne MOJAEIH SJICKTPUYECKOH OOpaTHON CBSI3U
OI'CIT u OIICII. Maremaruueckue MOJAEIH, CTPYKTYPHbIE CXEMbl M JUHAMUYECKUE
XapakTepucTuku omHokaHanbHOro OI'CII/JI ¢ 37eKkTpuueckodl TJaBHOW OOpaTHON CBS3BIO.
MareMaTtuueckue  MOJAENIH, CTPYKTYpPHbIE CXEMbl W  JMHAMHYECKHE  XapaKTEPUCTUKU
onHokanainpHoro OJI'CII/J[ ¢ MexaHmveckoil TiaBHOM 0OpaTHOW CBA3bIO. TepMHHOIOTHS U
nocrtanoBka 3anaun koppekuuu ['MCII/. Koppekuuss I'MCII/J] BBenenuem aemmdupoBaHUs
30JI0THUKA 30JI0THUKOBOTO ruapoycwiurens. Koppekmus 'MCII/J] BBeneHNEM TOTOTHUTEILHOM
0o0paTHOW CBS3M NO CKOPOCTH JBHMXEHMs BbIxogHoro 3seHa. Koppekuuss I'MCII/Jl BBeneHuem
JIOTIOJTHUTEIIbHOW O0paTHOM CBsA3M 1O MPOM3BOJHON OT Tepenaja MAaBJIE€HUH B BBIXOJHBIX
ruapoiauHusax 3I'Y.

4. lllacosvie u agmoHomHble MOHOONOUHbLE 2NIEKMPOSUOPOCMAMUYECKUE NPUBOODL.
Aemonommubie MOHOOIOUHBLE dNeKMpo2UOpOcmamuieckue cieoaujue npueoovl. Qovéunvie
2UOPONPUBOIbL C YACMOMHBIM U HACOCHbIM ynpasnenuem. Hadéxcnocmb npusodos. Cospemennoe
cocmosnue U nepcneKmugsbl pazeumusl

4.1. lllaroBbie 1 aBTOHOMHbIE MOHOOJIOYHBIE 3JIEKTPOTUAPOCTATUYECKUE TIPUBO/IBI.
ABTOHOMHBIE MOHOOJIOUHBIE SJIEKTPOTUAPOCTATHYECKHE ClesIue NpuBoisl. O0BEMHBIE
TUAPONIPUBO/IBI C YACTOTHBIM U HACOCHBIM ynpaiieHueM. Hanéxunocts npuBooB. CoBpeMEHHOE
COCTOSIHUE U IEPCIIEKTUBBI Pa3BUTHUS

DJIEKTPOTUAPABINYECKHAE CIEASAIMINE MPUBOJBI C JIPOCCENIBHBIM YIPABICHUEM M JMCKPETHO-
aHaJIOTOBBIM MH(pOpMaMOHHBIM curHanoM — marosbie DI'C/JI. OcHOBHBIE CIIOCOOBI yIyUIIEHUS
CTaTUYECKUX U TUHAMHUYECKHUX XapPAKTEPUCTHUK JIEKTPOTUIPABINYECKUX IPUBOJIOB C IPOCCEIBHBIM
ylpaBjieHUEM. ABTOHOMHBIE MOHOOJIOUHBIE 3JIEKTPOTHIPOCTATUYECKUE CIIEISIIUE TPUBOJIBL.
PacuéTtHple MaTemaTHuecKkue MOJeNn OOBEMHOTO THAPONPUBOAA C YACTOTHBIM YIPaBIECHUEM
acMHXpOHHBIM 3nekTpoasurareneM. Kpurepun oueHku OI'TI-UY. OcHoBHBIE CTPYKTypHl U
npUHIMIUAIbHbIEe THApaBianueckue cxembl OI'TI-UY paznuyHoro QpyHKIHOHATIBHOTO Ha3HAUYECHMUS.
OcHOBHBIE TEPMHUHBI U ONPEICIECHUS A OLEHKH HaAEKHOCTU M KUBYUECTH TEXHMUECKON
cuctemsl. Jlonymenus npu pacuére Hanéxuocty DI CII/M. Pacuér nanéxnoctu II'CII/]] meTonom
cTpyKTypHbIX cxeM. PesepBupoBanue OI'CII/I. CucteMHO-KpeaTHBHBIA TMOIAXOA MJIs OIEHKU
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COBPEMEHHOI'O COCTOAHHA W TICPCIICKTUB PA3BUTHUA OCHOBHBLIX MCIIOJTHUTCIIBHBIX MOI[y.TICﬁ
TCXHUYCCKUX CHUCTCM. COBpCMeHHOG COCTOSAHHEC n NCPCICKTUBLI Pa3BUTHA
QJICKTPOTUAPABIUYCCKUX HCIIOJTHUTCIIBHBIX Moz[yneﬁ. COBpeMeHHOC COCTOAHUC M ICPCIICKTHBLI
Pa3BUTHA 3JICKTPOIMTHCBMATUYICCKHUX UCITOJIHUTCIIBHBIX MOI[yJIGfI.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Ananu3 ucxoaHoi nHGOpMAIUK IS UACHTU(PHUKAIIMA aBTOMAaTH3UPOBAHHOTO MPHBOJIA KaK
MCIIOJTHUTEJIBHOTO MOJTYJIsl TEXHUYECKOro 00bekTa. Mopdonornueckuit MeToq
TE€HEPUPOBAHUSA U OLIEHKH IIEPCIEKTUBHBIX CXEMOTEXHUYECKMX BapMaHTOB MoJyJieH (2 yaca);
2. Pacy€r cTaTuuecKux — CKOPOCTHOM, HArpy304YHOM M MEXaHUYECKON XapaKTEPUCTUKHU
I'MCII/A. Onpenenenue 30H6l HEUYBCTBUTEILHOCTH MPUBO/IA;
3. Pacuér quarpamm Harpy3ku 1 MomHoctd [ MCIT/J] poO0TOTEXHUUECKON CHCTEMBI.
VYcTaHoBIIEHUE JKeTaeMON MEXaHUYECKOM XapaKTEepUCTUKH, OIIpeIeIeHUE BUIa
SKBUBAJIEHTHOT'O TMIPO/IBUTATENS U PACU€T IPUBOJA IO COBOKYITHOCTH KPUTEPHUEB
HHEProJ0CTaTOYHOCTH, YyBCTBUTEIBLHOCTU U CTATUYECKONW TOUHOCTH (2 yaca);
4. MartemaTrueckoe MOJIeIMpOBaHNe OJHOKaHaIbHOTO HepedepBupoBanHoro ['MCII//I.
AHam3 BO3MOKHOCTH HCIIONIB30BaHUs Mojieneii HeHarpyxernnoro ' MCII//] B mpakTudaeckux
pacuérax. Pacuér u ananus nunamudeckux xapakrepuctuk ' MCII//] ¢ paznuanoit
CTPYKTYpOU U MmapaMeTpueit npuBeAEHHON Harpy3ku. Onpeeenne npeaeabHou
JOOPOTHOCTH MPHUBOJIA TIO CKOPOCTH (2 Yaca);
5. Pacuér u ananu3 nuHammuueckux xapaktepuctuk I MCII/J] ¢ paznuuHo#i cTpyKTypoi U
napaMmeTpuei npuBeAEHHON Harpy3ku. OnpeaeneHue npeaenbHoil 100pOTHOCTH MPUBO/IA IO
cKopocTtH (2 Jaca);
6. UccnenoBanue yCTOMYMBOCTH U ONPEICIICHUE TUHAMUYECKUX XapaKTEPUCTUK
aBTOMATHU3UPOBAHHOIO NIPUBO/Ia IPU BAPbUPOBAHUU «IHEPTrETUUECKUMM [TapaMeTpamH,
JTUCCUIIATUBHBIMU (haKTOpaMu U >KECTKOCTHIO KPEIIeHus: IpuBoa Ha GpyHaaMeHTe (2 Jaca);
7. Koppekuus aBTOMaTH3UPOBAHHOTO MPUBOAA AeMiiprupoBaHueM 30m0THHKa 3[Y 1 ¢
MIOMOIIBIO JOMOIHUTEIBHON CKOPOCTHOIM 00paTHOM CBsI3U BBIXOIHOTO 3B€HA NpUBOJA (2
yaca);
8. Onenka GyHKIIMOHATBHON MPUTOTHOCTH (PabOTOCTIOCOOHOCTH) U
koHkypenTocnocooHoctr DI'CIT//] u TMCII/J] mo cCOBOKYITHOCTH YaCTHBIX MOKa3aTesei
KOHKYpPEHTOCTIOCOOHOCTH (2 yaca).

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

Ayoumopuvie KOHCYAbMauuy no Kypcosomy npoekmy/pabome (KIIP)

1. KoncynpTanmuu HampaBleHbl Ha BBIIOJHEHHE pa3JIeIOB KYpCOBOTO IPOEKTa TMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BaKHBIE YACTH pacueTHBIX 3a/JaHUil pasjena
"®yHKIMOHAIbHAS 51 TEXHUYECKast CTPYKTYPBHI, po0IIeMbI CO3J1aHUsA
KOHKYPEHTOCIIOCOOHBIX ~ AQBTOMAaTH3UPOBAaHHBIX  TMJPO- M  IMHEBMOCHUCTEM  Kak
ucnoJHUTENbHBIX Moayied TO. 3akonbl nmxkeHus PO. Cratndeckne XapakTEPUCTHKH.
Kpurepun 3HeEprogocTaTOYHOCTH, YyBCTBUTEIBHOCTH M CTAaTMYECKOM TOYHOCTH. Pacuér
0a30BBIX MMAPAMETPOB IHEPIETUUECKOTO KOHTYpa MOAyIen"

2. KoHcynbranuu HampaBieHbl Ha BBIOJIHEHHE pa3/eloB KypCOBOTO MPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemopgaBarensi). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BaKHbIE YAaCTH PACUETHBIX 3aJlaHUi paszzerna
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"I'mapomexaHUyuecKui CIENSIINI MPUBOJ C APOCCEIbHBIM YIPABICHUEM MOTOKAMM KU/ -
KOCTH KakK 0a30BbIil HCIIOTHUTEIBHBIN MOy b CUIIOBOM cuctembl TO"
KoHcynbTanuu HampaBieHbl Ha BBINIOJIHEHHE PAa3/CiOB KYPCOBOTO MPOEKTa IO
PYKOBOJCTBOM HacTaBHUKa (mpemnojaBarensi). B pamMkax dYacoB Ha TpyHIoBBIC
KOHCYJIbTAIIMU pa3OuparoTcsi Hauboyiee BaKHbIE YacCTH PACUETHBIX 3aJaHUN paszelia
"ONeKTpOruApaBIMUECKUM CIEIAIMI IPUBOJ C IPOCCEJIbHBIM YIPABICHUEM MOTOKAMHU
YKUJKOCTH KaK KOMOMHUPOBAHHBINA UCIIOTHUTEIIBHBIA MOIY/Ib CHIIOBOM cucteMbl TO"
Koncynbranum HampaBieHbl Ha BBIIOJHEHHE PAa3elioB KYpCOBOIO MPOEKTa MOJ
PYKOBOJCTBOM HacTaBHMKa (mpemojaBarens). B pamMkax dYacoB Ha TPYNIOBBIC
KOHCYJbTAllMM pa30mparoTcs Hamboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"[llaroBple W aBTOHOMHBIE MOHOOJIOYHBIC OSJEKTPOTHAPOCTATHYECKUE  IPUBOJIBI.
ABTOHOMHBIE MOHOOJIOYHBIE AJIEKTPOTUIPOCTATHUECKUE creasmue npuBoasl. OOBEMHBIC
THAPONPHUBOABI C YaCTOTHBIM M HACOCHBIM yIpaBieHHeM. HaaéXHOCTh TPUBOIOB.
CoBpeMEHHOE COCTOSIHME U NIEPCIIEKTUBBI PA3BUTHS"

HUnousuoyanvrvle koncyromayuy no Kypcosomy npoemy /pabome (MKKII)

Koncynpranuu npoBoasrcs no pasgeny "®yHKIUMOHANbHAS U TEXHUYECKAs CTPYKTYPHI,
npoOJeMbl  CO3AaHUS  KOHKYPEHTOCHOCOOHBIX ~ aBTOMATHU3UPOBAaHHBIX  TUApPO- H
ITHEBMOCHCTEM KaK MCIONHUTEIbHBIX Moayel TO. 3akonsl qeuxenus PO. Crarnueckue
XapakTepucTuku. KpuTepuu 3HEproJocTaTOYHOCTH, UYBCTBUTEIBHOCTH M CTATHUECKOU
TOYHOCTH. Pacu€T 6a30BbIX MapaMeTPOB IHEPIrETUUECKOI0 KOHTYpa MO yJieil"
Koncynbranuu mnpoBogsrcs mno pasneny "[mapomexaHMuecKuil ciefsimuil npuBox ¢
JPOCCENIbHBIM YIPABJIECHUEM IOTOKaMU KHJA-KOCTH Kak O0a30BbI HCIIOJIHUTEIbHBIN
MOAYJb cuioBou cucteMsl TO"

KoHncynpranuu npoBoasaTcs no pasneny "OIeKTpOoruApaBINuecKUi CleIsIInil MPUBOJ C
IpPOCCENbHBIM  YIPaBICHHMEM  IOTOKaMH  JKMJIKOCTH  Kak  KOMOMHHpPOBAHHBIN
MCIOJIHUTENIbHBIN MOAY/b cUJIOBOM cuctembl TO"

Koncynpranuu mnpoBojsatcss no pasneny "lllaroBele M aBTOHOMHBIE MOHOOJIOYHBIE
ANEKTPOTUIPOCTATUUECKUE MIPUBO/IBI. ABTOHOMHBIE MOHOOJIOYHbIE
JIEKTPOTHJIPOCTATHYECKUE cielsne npuBoibl. O0bEMHBIE THAPONPUBO/BI C YACTOTHBIM
U HacocHbIM ympaBieHueM. Hanéxnocts mnpuBonoB. COBpEeMEHHOE COCTOSHUE U
NIEPCIIEKTUBBI pa3BUTUA"

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

2 Cemectp

Kypcogas pabdota (KP)

Temsr:

- 'MCII/J pyneBoil cucTeMsbl IOABOJHOTO pOOOTOTEXHUYECKOTO KOMILIEKCa AJIs MIeTb(OBBIX
UCCIIEI0BAHUI

- 'MCII/J pyneBoii cucTeMbl MHOTOKOJIECHOTO aBTOMOOMIIBHOTO 111aCCH

- 'MCII/[] ManunynsTopa NpOMBIIIIIEHHOTO po0oTa JUIsl TEpMOOOPabOTKH JieTaneit

- 'MCII/J pyneBoii cucteMbl yIpaBieHUs 10 Kypcy JIETaTeIbHOTO anmnapara

I'pa¢guk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henens

1-4

5-8

9-12

13-16

3aueTHas

Paznen
KypCOBOTO
IIPOEKTA

1

2

3

4

3ammra
KYpPCOBOTO
MPOEKTa

O0Bem
pasnena, %

15

35

25

25

BrInmonHeHHbBIN
00BeM
HapacTarUM

15

50

75

100
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| urorom, %

Howmep paszpena

Pazgen KYpPCOBOI'O ITPOCKTA

1

O3nakomiienue ¢ 3aganueM Ha KP, pacuér npuBenéHHOM Harpy3Ku,
dbopmupoBanue sxkBuBasieHTHON cxembl [ MCIT/J]

Pac4€r 3aK0HOB IBMKEHHS SKBUBAJICHTHOI'O TMAPOABUIaTENsl, CKOPOCTHBIX U
TATOBBIX XapaKTEPUCTHUK, AMArpaMMBbl HArPy3KH, pacy€éT MpHUBOIA 110
KPUTEPHIO SHEProJOCTaTOYHOCTH, IOAOOP KOMIUIEKTYIOIIUX IPUBOJA

DopMHUPOBAHUE MATEMATHUUECKOW MOJIENIH, PACUET YACTOTHBIX U BPEMEHHBIX
XapaKkTepU-CTUK HeHarpyxeHHoro u HarpyxernHnoro ' MCII/JI. Pacuér 30HbI
HEYYBCTBUTEIIHBHOCTH, TOYHOCTH CICKEHHUS, JOOPOTHOCTH MPUBOA 110
CKOPOCTH

Onpenenenne yactHbIX [1K, pacu€r oTHOCH-TenbHBIX Oe3pasmepHbix 11K u
00001mE€HHOT0 (hYHKIIMOHATIA KOHKYPEHTOCTIOCOOHOCTH, MTOCT-POCHHE
JICMIECTKOBBIX TUarpaMm, BbIOOP MPEANOYTUTEILHOTO MPOSKTHOTO BapHaHTa
npuBoja. Harmmmcanue u oopmieHne paboTsl
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep pasznena

OneHoYHOE CPEsICTBO

JUCLHUTIIIUHBI (TUII 1 HAUMEHOBAHUE)
3arutaHupPOBAHHbBIE PE3YJIbTATHI OOYUYEHHUS 110 Kot (8
JUCLUIIIINHE
WHJIUKATOPOB | COOTBETCTBUH C
(B cOOTBETCTBUHU C pazjeiioM 1) n3.1)
1]2]3]4

3HaTth:
YCTPOMCTBO, IPUHIIUI IEUCTBUS U OCHOBHbIE TectupoBanne/ AHanu3 UCXOHONU HH(GOPMALIUN AJIS
xapakrepuctuku KAI'mMC kak uCroJIHUTETbHBIX uaCHTU()HUKAIH KOMOMHUPOBAHHOTO
ABTOMATU3UPOBAHHBIX MOJYJIEH, TPUMEHSEMbIX B ABTOMAaTU3UPOBAHHOIO MPUBOJA C IPOCCEIbHBIM
rupaBinueckux u nmueBMarundeckux cucremax (I'TIC) perymupoBanuem (KAI'TI/JI) kak HCTIOTHUTEIHHOTO
POOOTOTEXHUUYECKUX CUCTEM, CPAaBHUTEIIbHbBIE MoyJisl TeXHU4YecKoro oobekTa (TO).
XapaKTePUCTUKH, [IPEUMYILIECTBA U HEOCTATKH, NA-1nka + Mopdonoruueckuit METo1 TeHEPUPOBAHUS BApUAHTOB
BO3MOXKHBIE U NPEANOYTUTEIbHBIC 00JaCTH IPUMEHEHUS cxem anekTporunapasnudeckux (I'CI/ ) u
KATnHC ruapomexanndeckux (I'MCIT/J]) mpuBomoB.

Wnentudukanus cxeM u pacy€T CTaTHIECKUX

XapaKTEPUCTUK IKBUBAJICHTHBIX THAPOYCUIIUTEIEH

(OxY) u ruapoasurareneit (Ok/])
MIPUHITUIIBEI B METOIBI POPMUPOBAHUS (PUZUIECKUX U TectupoBanue/ TUTIOBBIE 3aKOHBI IBHKCHHS
MaTeMaTUYECKUX MOJEJIEH U COCTaBIEHUS CTPYKTYPHBIX perynupyeMbix opranoB (PO). /luarpammsl Harpy3ku u
cxem KAI'mHC B Buge snexkrporuapasnuyeckux (31 CIT) Mexanndeckue xapakrepuctuku KATTI/JI. Pacuér OkI'/]
u rugpoMexannueckux (I'MCII) cneasimux mpuBoIOB, u OkI'Y 1o kpuTepusM 3HEPro0CTaTOYHOCTH,
OCHOBHBIE€ METO/IbI Pacu€Ta UX XapaKTePUCTUK U W-1nica + |+ YYBCTBUTEIHLHOCTH M CTATUUECKOM TOYHOCTH — OA30BBIM
MapaMeTPOB U UX AJIEKTPOITHEBMATUYECKUX U noka3zarensiM pabotocnocodnoctu (I1P). [Toxbop
AIEKTPOTUIPABINUYECKUX KOMIIOHEHTOB 110 KPUTEPHUSIM ruapoasuratenei (I'J]) u 3010THUKOBBIX
SHEPTrOJ0CTATOYHOCTH, YYBCTBUTEILHOCTH, CTATUUECKOU ruapoycunureneit (3I'Y) mo katanoram
1 TUHAMUYECKON TOUHOCTH, OBICTPOICHCTBHIO,
CTaTUYECKON U JUHAMUYECKON KECTKOCTHU
YMmersb:
(dhopMUpOBaTh YaCTHBIE K 00OOIIEHHBIE KPUTEPHH, a TectupoBanue/Pacuét nTMHAMUKYI OJHOKAHATLHOTO
TaKKe MOKa3aTeu JJI OIEHKH (PYyHKITHOHATHHOU NI-1nk-3 + I'MCII/JI. Ananu3 BIUsSTHHES TapaMeTPUU MIPUBOA HA
MIPUTOTHOCTH U KOHKYPEHTOCTIOCOOHOCTH YCTOMUYMBOCTh U TUHAMUYECKHE MOKa3aTeIn
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CXEMOTEXHUYECKHUX U KOHCTPYKIIMOHHBIX PEIICHUI
KAI'mC npumenutensho k TO

koHKypeHrocnocobnoctu (I1K)

TectupoBanue/Pacuét nTMHAMUKHN OJHOKAHAIBLHOTO
OI'CII/[. ®opmupoBanue TpedoBanuii kK kY,
AJIEKTPOTUI-paBinueckuM yeuautessim (OI'Y),
JaTYMKaM 0OpaTHOM CBSI3M U COTJIACYIOUIEH amnmapaType

COCTABJISATh MAaTEMaTUYECKHE MOJIENIN OT/ENbHBIX YacTeil
u KAI'nlC B niesiom, y4uThIBaIOIME OCHOBHBIE
(bu3nyeckue Npoueccsl, NPOUCXOASIIUE B yCTPOHCTBAX
IIPU UX YCTAHOBMBILEMCS U HECTALIMOHAPHOM JIBH)KEHUU,

TectupoBanue/Pacuér nMHaAMUKU OJHOKAHAJILHOTO
I'MCIV//I. Ananu3 BOUsIHUSA TApaMETPUH IPUBOJIA HA
YCTOMYMBOCTh M JUHAMUYECKHE TIOKA3aTENN
koHKypeHTocrnocooHoctu (1K)

COYETAIOIIME HEOOXOMMMYIO (PUBUKO-MATEMATHIECKYHO WJ-Lics TectupoBanue/Pacu€T nTMHAMUKH OJTHOKAHATIBLHOTO
CTPOTOCTh U MAKCUMAJIbHYIO MIPOCTOTY JUIsl PELIEHUS ATCIV/]I, dopmuporasne TpeGosarmit k IxTY,
MPAMBIX H, TeM bonee 00paTHEIX 3a/1a4 UIEKTPOrUJI-paBiInyeckuM ycuauresasm (OI'Y),
JaTYMKaM 00paTHOM CBSI3U M COTJIACYIOIIEH anmaparype
BBINOJIHAT aHAJIM3 CTATUUECKUX U IUHAMUYECKUX TectupoBanue/AHanu3 UCXOAHOM HH(pOPMALMU AT
XapaKTePUCTHK, OCHOBHbIE CTATUYECKUE U UICHTUPHUKAIMA KOMOWHIPOBAHHOTO
JMHAMUYECKHe pacuéThl (3HEpreTuyecKue, aBTOMAaTH3UPOBAHHOTO ITPUBOJIA C IPOCCEIBHBIM
pPEryJaupoBOYHBIE, 30HBI HEYYBCTBUTEIBHOCTH, TOYHOCTH perynupoBanueM (KAI'TI//I) kak MCTIONHUTENBHOTO
BOCIIPOU3BEICHHSI BXOJJHOI'O HH()OPMAIITMOHHOTO Moyt TexHuyeckoro oobekra (TO).
CUTHaJja, ObICTPOJCHCTBUS, )KECTKOCTH ), OLIEHUBATH Mopdonoruueckuit METo1 TeHEPUPOBAHUS BApUAHTOB
HaaEKHOCTh U xkuBydecTh KAI'mIC cxeM anekTporuapasinyeckux (31 CII/I) u
ruapomexanndeckux (I'MCII/M1) npuBoa0B.
Wnentudukanus cxeMm 1 pacuéT CTaTHUECKUX
W/I-1nk-3 XapaKTEePUCTHK SKBUBAJICHTHBIX THPOYCHUIUTEINCH

(OxY) u ruapoasurareneit (Ok/])

TectupoBanue/ TUTIOBBIE 3aKOHBI IBHKCHHS
perynupyembix opranoB (PO). luarpaMmbl Harpy3Ku u
Mexannueckue xapakrepuctuku KAI'TI/JI. Pacuér Ok
u OkI'Y no kpurepusiM 3HEProJ0CTATOYHOCTH,
YyBCTBUTEIHLHOCTH M CTATHYECKOU TOYHOCTH — OA30BBIM
nokasaressm padorocnocodnoctu (I1P). [Togbop
ruapoasuratenei (I'J1) u 30J0THUKOBBIX
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| rumpoycunureneit (3IY) no karamoram
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEJKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
2 cemecTp

Dopma peanuzanuu: [TucemenHas padora
1. Ananu3 ucxonHoi nuudopmanuu s UACHTUPUKATUTN KOMOMHUPOBAHHOTO
AaBTOMATH3UPOBAHHOTO MPHUBOJIA ¢ ApoccenbHbIM perynupoBanuem (KAITI/JT) kak
UCIIOJTHUTENILHOTO MOoyJisl TexHudeckoro oobekta (TO). Mopdonornyeckuit MeTos
TeHEPUPOBAHNUS BApUAHTOB cxeM 3iekTporuapasimnyeckux (D1'CII//I) u ruapoMexaHndecKux
('MCII/) npuBoaoB. UneHTrdUKaKSI CXEM U PacU€T CTATUYECKUX XapPaKTEPUCTHK
SKBUBAJICHTHBIX rupoycunureneit (IkY) u ruapoasurareneit (Ox/l) (Tectuposanue)
2. Pacuér nunamuku onnokanansHoro ' MCIT/J. Ananu3 BIUsHHS MapaMeTpUy IPUBOA Ha
YCTOMUYMBOCTh U TUHAMUYECKHE Moka3aTenn KoHkypentrocrnocodnoctu (I1K) (TectupoBanue)
3. Pacuér qunamuku ogHokanansHoro DI'CII/JI. @opmupoBanue TpedoBanuii k IkI'Y,
AIIEKTPOru-paBiandeckuM ycunuressm (O1'Y), narunkam oOpaTHOM CBSI3U U COTIIACYIOIIEH
anmaparype (TectupoBanue)
4. TunoBsle 3aKOHBI IBUKEHUS peryiarpyembix opraios (PO). JluarpaMMbl Harpy3ku u
mexannuyeckue xapakrepuctuku KATTI/JI. Pacuér Okl u OkI'Y no kputepusim
HHEProJ0CTaTOYHOCTH, YYBCTBUTEILHOCTU M CTATUYECKON TOUHOCTH — OA30BbIM OKA3aTENIAM
paborocniocoonoctu (I1P). ITox6op ruapoasurareneii (I'J]) 1 30T0THUKOBBIX
ruapoycwimreneit (31'Y) no karanoram (TectupoBanue)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI ABIIAETCS NPUIOKEHUEM A.
bamibHO-pedTHHTOBasA CTPYKTYpa KypcoBOil paboThI SBIIE€TCS IPpUII0KeHUEM b.

4.2 IIpoMe:XyTO4YHasI ATTECTALUSA 110 AUCHHUILINHE

Oxsamen (Cemecmp Ne2)
Onenka omnpenensercs IO COBOKYINHOCTH pE3YJIBTaTOB TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B
cootBeTcTBUU C [lonoxeHnem o 6auIbHO-peUTUHTOBOI cucteMe ais ctyaeHToB HUY «MOW»

Kypcosas paboma (KP) (Cemecmp Ne2)
OneHka 3a KypcoOBYKO paboTy ompenensieTcs B COOTBETCTBUH ¢ [lomoxeHueM o OallibHO-
peiiTuHroBoi cucreme uist cryneatos HUIY «MOW»

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO JUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS:

1. 3yes, 0. }O. I'magponHeBMO0OOOpYy10BaHNE U THAPOITHEBMOIIPUBO poO0TOB. COOpPHHK 3a7a4 C
METOAMYECKMMHU YKa3aHUSIMU U PEIIEHUsIMH : yueOHOe Imocodue Mo Kypcam
"T'upornHeBMOOOOpYI0OBaHNE U THAPOTHEBMONIPUBOL po00TOB" 1 "OCHOBBI pOOOTOTEXHUKHU" 1O
cnernuanbHocTH "Po060TH U poboToTexHuueckue cuctemsl” / FO. FO. 3yeB, Mock. sHepr. HH-T
(MBU TY) . — M. : Uzparensckuii mom MOU, 2007 . — 272 c. - ISBN 978-5-383-00060-1 .;

2. 3yes, 0. 1O. I'mapomexanuveckuii cleAsIui MpUBOJ C IPOCCENbHBIM yIipaBieHHeM. YacTb
nepBasi. MaTemaTndeckue MOJIeNTH M CTAaTHYECKHE XapaKTEPUCTHKH MPUBOAA : ydeOHOe mocodue 1mo
Kypcam "Jl[uHamMKKa U peryJIMpoBaHUEe aBTOMATU3UPOBAHHBIX THAPO- U MHEBMOCUCTEM",
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"CrenanbpHble BOIIPOCH AMHAMUKY U PETYIMPOBAHUS aBTOMaTU3UPOBAHHBIX THAPO- U
naesmocucteM" / 1O. 1O. 3yes, Hai. uccnen. ya-t "MDU" . — M. : U3a-Bo MOU, 2015 . — 164 c. -
ISBN 978-5-7046-1654-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=7713;

3. 3yes, 10. 1O. I'mapomexannyeckuil ciesui IpUBOJ C IPOCCENbHBIM yIpaBieHUeM. YacTh
BTOpas. MccnenoBanue qUHAMUKHU JIMHEHHBIX MoJenell mpuBoja : yueOHoe rmocodue o Kypcam
"JluHaMUKa U peryJupoBaHuEe aBTOMAaTU3UPOBAHHBIX TUAPO- U THeBMocucTeM", "CreruanbHbie
BOINPOCHI JUHAMUKHU U PEryJIUpOBaHMs aBTOMAaTU3UPOBAaHHbBIX THIPO- U THEBMOCHCTEM ",
"I'naApOMHEBMONIPUBO]T MEXAaTPOHHBIX M poOdoTexHUYecKuX yctpoicTt" u np. / FO. 1O. 3yes, Har.
ucciaen. yH-t "MOU" . — M. : Uza-Bo MDOU, 2016 . — 144 c. - ISBN 978-5-7046-1685-6 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8189;

4. 3yes, 10. 0. 'unpoMexannueckuii ciensuiuil IpUBOJ ¢ APOCCEIbHBIM yIpasiaeHueM. Yactb
TpeThs. HanesxxHocTs M kuBydecTs npuBoja. OLieHKa IPOEKTHBIX BAPUAHTOB IPUBOJIA 110
COBOKYITHOCTH YaCTHBIX MTOKa3aTeJell KOHKYPEHTOCIIOCOOHOCTH : ydeOHOe mocodue mo Kypcam
"JlnHaMuKa ¥ pEeryJIMpoBaHUE aBTOMAaTU3UPOBAHHBIX TUPO- U MHEBMocucTteM", "CrennaibHbie
BOTIPOCHI TMHAMUKH U PETyTUPOBAHHUS aBTOMAaTH3UPOBAHHBIX THAPO- U THEBMocucTeM" 1 1ip. / 1O.
1O. 3yes, Hai. uccnen. yu-t "MOU" . — M. : U3n-8o MOU, 2017 . — 92 c. - ISBN 978-5-7046-
1834-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=93009;

5. 3yes, 0. }O. DnekrporuapaBinyeckuii caeasuuil npuBo. PacyeT OCHOBHBIX MapaMeTpoB :
yuebHoe nocobue no kypey "JluHaMuka u ynpaBieHHe KOMOMHUPOBAHHBIMU THIPO- U
HeBMOcHcTeMaMH'" 10 crienuanbHocTy "['MapaBauecKkue MaliuHbl, THIPOIPUBOJIBI U
ruaporaeBMoaBromaruka / FO. FO. 3yes, Ham. uccnen. ya-t "MOU" . — M. : 3naTenbekuii oM
MDBU, 2012 . — 164 c. - ISBN 978-5-383-00661-0 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=3457;

6. 3yes, 0. 1O0. 'maponHeBMONPUBOL MEXaTPOHHBIX U POOOTOTEXHUYECKUX YCTPOUCTB : yueOHOE
nocobue 1no kypcam "['uIponHEBMONIPUBOA MEXaTPOHHBIX U pOOOTOTEXHUYECKHX YCTPOMCTB",
"ONeKTPOIHEBMOT U IPABINYECKUE MOTYJIU poboToTexHnUeckux cuctem", "['unponpuson u
IHJIpOITHEBMOaBTOMaTHKa B cucreMax ynpasinenus" / FO. 0. 3yes, Hau. uccnen. yu-t "MOUN"
(HUY"MBHN") . — M. : U3n-Bo MBU, 2019- .;

7. B. B. Conosses, E. B. 3aprapss, 0. A. 3aprapss, /1. A. benornasos, E. 1O. Kocenko-
"IIpoexTrpoBaHue U MOJIeIHpOBaHUE 00beMHOT0 TUAponpuBoaa”, M3natenscrBo: "FOxHbII
benepanbHblil yHHBepcuTeT", PocToB-Ha-/lony, 2015 - (97 c.)
https://biblioclub.ru/index.php?page=book&id=462030.

5.2 JIunieH3MOHHOE ¥ CBOOOIHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Office;
2. Windows.

5.3 UuTepHeT-pecypcesl, BKJIIOYas NPodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH()OPMAILIHOHHO-
CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTcKkas 6M0JIM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. ba3a 1aHHBIX :KypHaJIoB n3nareancrBa Elsevier - https://www.sciencedirect.com/

5. ba3za nannbix Web of Science - http://webofscience.com/
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6. ba3za maunbix Scopus - http://www.scopus.com

7. HaimnoHasbHast 3JIEKTPOHHAs1 OmbmoTeKa - https://rusneb.ru/
8. Daexkrponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, Ocnamenne
HauMeHOBaHMe
VYueOHbIC ayAUTOPUHN K-120, MamuHHbIA cepBep, KOHAUIMOHEP
JUJTA IPOBEICHUSA 3an MBI

JICKIIMOHHBIX 3aHATUH U
TCKYIICTO KOHTPOJIA

Y4eOHble ay1uTOpun
JUTSl IPOBEJICHUS
MPAKTUYECKUX 3aHSATHUH,
KP u KII

K-120, MammHHBIH
3an MBI

cepBep, KOHAULIUOHED

Y4eOHble ayIUuTOpUN

K-120, MammHHBIH

cepBep, KOHAULIUOHED

JUUTA TPOBEICHUSA 3an MBI
MIPOMEKYTOUHOU
aTTecTaluu
ITomemenus mis I'-205/2, Kabuner Kpecio pabouee, cTeiax, cTyl, mkad, mkad
CaMOCTOSITeIILHOM COTPYITHUKOB Kad. JUTSL TOKYMEHTOB, CTOJI TUChMEHHBIH,
paboThI "TT™M" KOMIIBIOTEPHAs CETh C BbIX0JIOM B MHTEpHeT,
KOMIIBIOTEP MePCOHATBHBIN, TIPUHTED,
XOJIOTMITBHHUK
IMomemenus mist I'-219/2, Kpeciio paboyee, CTOJI IPEroaaBaTes, CTOI,
KOHCYJIbTUPOBAHUS [IpenogaBarensckas | cryn, mkad, mkad 1is JOKYMEHTOB, mKad s
OJICXTbI, KA JUIsl XpaHCHUSI UHBEHTAPS,
KOMIIBIOTEPHAsI CETh C BBIX0JI0OM B MIHTEpHeT,
KOJIOHKH, MHOTO(YHKITHOHATBHBIN TICHT,
KOMIIBIOTEP MEPCOHATBHBIN, XOJIOJUIbHUK,
KOHIUITOHEP
I'-208, Kpecio pabouee, CTOI, CTYI, Kad, mkad 1s
[IpenonaBarenbckas JIOKYMEHTOB, IIKad TSl OJI€AKABI, CTOJ

HHCLM@HHBIIZ, KOMIIBIOTCP HepCOHaHLHLIﬁ

TTomemenust misa
XpaHeHus
000pyI0BaHUS U
y4eOHOT0 MHBEHTaps

I'-05, Macrepckas
kag. "TTM"

CTCJUIAXK JJIA XpaHCHUA HHBCHTAapPA
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

]_II/IHaMI/IKa H PCTyJIMPOBAHNUC ABTOMATU3UPOBAHHBIX THAPO- U IIHCBMOCHCTCM

(Ha3BaHME AUCIUILINHBI)

2 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPUSITHII TEKYII[Er0 KOHTPOJISA YCIeBAeMOCTH O AUCIHUILIHHE:
KM-1 Amnanu3 ucxonHoi HHGOpPMALUH U UACHTU(DUKAIIME KOMOUMHUPOBAHHOTO

aBTOMAaTHU3UPOBAHHOTO MPUBOJIA C JipoccelbHbIM perymupoBanueM (KATTI/T) kak
UCTIOJIHUTENILHOTO MOy sl TexHH4Yeckoro oobekra (TO). Mopdonornueckuii MeTos
T€HEPUPOBAHMS BapHaHTOB cxeM AnekTporuapasiundeckux (DI'CII/[]) u ruapoMexaHuuecKux
(I'MCIV/ ) npuBonoB. MnenTrdukanus cxeM 1 pacyéT CTAaTUYECKUX XapaKTEPUCTUK
SKBUBAJICHTHBIX Tuapoycunutenet (OkY) u ruapoasurateneit (3k/]) (TectupoBanue)

KM-2 TwumoBsle 3aKOHBI ABIKEHHS peryinupyeMbix opraHoB (PO). JlnarpaMMbl Harpy3ku u

mexannueckue xapakrepuctuku KAITI/JI. Pacuér Okl u OxI'Y no kputepusim

SHEPTroaA0CTAaTOYHOCTHU, HYBCTBUTCIIBHOCTH U CTaTHYE€CKOU TOUYHOCTH — 6330BBIM IIOKa3aTciIsiM
pabortocmiocobnoctu (ITP). [Toxbop runpoasurareneii (I'J1) 1 30JJOTHUKOBBIX THAPOYCHITUTEIICH

(3I'Y) no karanoram (TecTtupoBanue)

KM-3 Pacuér nunamuku ognokanainsHoro ' MCIT/JI. Ananu3 BIusHUS TapaMeTpuy IpUBOIa Ha

YCTOHYHMBOCTD U IMHAMUYecKue nokazaTtenu koHkypentocnocooHoctu (I1K) (TectupoBanue)

KM-4 Pacuér quramuku ogHokanansHoro DI'CIT/Jl. @opmupoBanue TpedoBanuii k kY,

NEKTPOruI-paBianyeckuM ycunuresasm (3I'Y), narunkam oOpaTHOI CBS3M U coracyromen
annaparype (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Hunekc KM- | KM- | KM- | KM-
Howmep KM:

[EY
N
w
N

Pazgen nucHuIIMHbI

paznena Henens 4 8 12 16

KM:

@OyHKIMOHANbHAS U TEXHUYECKAsk CTPYKTYPBI, TPOOIEMBbI
CO3/1aHUSI KOHKYPEHTOCIIOCOOHBIX aBTOMAaTHU3UPOBAaHHBIX
TUIPO- U THEBMOCHUCTEM KaK UCIIOJIHUTENBHBIX Moaynen TO.
1 3axons! awxkeHus PO. Cratnueckue XapakTepUCTUKH.
Kpurepun sHEprog0ocTaTOuHOCTH, YyBCTBUTEIBHOCTH U
CTAaTUYECKOM TOUYHOCTHU. Pacuét 6a30BBIX MapaMeTpoOB
HHEPreTHYECKOT0 KOHTYPa MOAYJIEH

OyHKIIMOHATBHAS U TEXHUYECKasi CTPYKTYPBI, TPOOIEMbI
CO3IaHUSI KOHKYPEHTOCTIOCOOHBIX aBTOMAaTH3UPOBAHHBIX
TUJPO- U MTHEBMOCHCTEM KaK UCHIOJHUTENbHBIX Moayneit TO.
1.1 3akonsl nBrkeHus PO. CraTuueckue XapakTepUCTHKH. +
Kpurtepuu sHEprogocTaTO4HOCTH, YyBCTBUTEIILHOCTH U
CTaTH4eCKoi ToYHOCTH. Pacu€r 6a30BbIX MapamMeTpoB
SHEPTreTHYECKOr0 KOHTYpa MOIYIIEH

I'mapomexaHUYeCKUi CaeAs Ui MPUBOJL C IPOCCEIBHBIM
2 YIIpaBJICHUEM MTOTOKAMH JKHI-KOCTH Kak 0a30BBIN
MCIIOJIHUTENIbHBIA MOAYNb CHII0BOM cucteMbl TO

I'mapomexaHnyeckuil caeas i NprUBoO/I C IPOCCETbHBIM

2.1 9
YIpaBJICHUCM ITOTOKAMU JKUI-KOCTH KaK 0a30BbIi
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VCIIOJIHUTENIbHBIN MOAYNb CUII0BOH cuctemsl TO

ONEeKTPOruAPaBIMUECKUN CIEeIALUINI IPUBOJ C APOCCEIBHBIM
yIpaBJIEHUEM [TOTOKAMH JKUAKOCTH KaK KOMOMHHUPOBAaHHBIN
VCIIOJIHUTEJIbHBIN MOAYNb cU10BOH cuctemsl TO

3.1

DIEeKTPOTUAPABINYECKUNA CASASAIINI MPUBO/T C APOCCEITHHBIM
YIpaBJICHUEM MOTOKAMH >KHIKOCTH KaK KOMOMHHPOBAHHBIN
WCTIOJIHUTEIIbHBIN MOYJIb CUIIOBOM cucteMbl TO

[IlaroBeie ¥ aBTOHOMHBIE MOHOOJIOUHBIC
3JEKTPOTUIPOCTATUYECKHE PUBO/IbI. ABTOHOMHBIE
MOHOOJIOYHBIE IEKTPOTHAPOCTATUYECKHE CIESIINE
npuBoJibl. OObEMHBIE TUAPOTPUBOBI C YACTOTHBIM U
HAaCOCHBIM yIpaBiieHuEM. Hai€kHOCTh TPUBOJOB.
COBpEMEHHOE COCTOSIHUE U NEPCIIEKTUBbI pa3BUTHUS

4.1

[ITaroBeie ¥ aBTOHOMHBIE MOHOOJIOUHBIC
3JIEKTPOTUIPOCTATUYECKHE ITPUBO/IbI. ABTOHOMHBIE
MOHOOJIOYHBIE IEKTPOTHAPOCTATUYECKHE CIESIINE
npuBoibl. OObEMHBIE TUAPOTPUBOBI C YACTOTHBIM U
HAaCOCHBIM yIpaBiiecHueM. Hai€kHOCTh MPUBOOB.
COBpEMEHHOE COCTOSIHUE U MEPCIIEKTUBbI pa3BUTHUS

Bec KM, %:

20

30

30

20
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IIpuio:xkenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

]_II/IHaMI/IKa H PCTyJIMPOBAHNUC aBTOMATU3UPOBAHHBIX THAPO- U IIHCBMOCHCTCM

(Ha3BaHME OUCIUILINHBI)

2 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPHUSATHI TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH IO KYpPCOBOM

padore:
KM-1

KM-2

KM-4

OueHka BeIMoJHEHUs repBoro pasaena KP: Pacuér npuBenénnoit Harpys3ku, popMupoBaHue
sKBUBaJIeHTHOM cxeMbl I MCII/]]

OneHka BbINoONHEHUs BToporo paszaena KP: Pacuér 3akoHOB JBMKEHMS SKBUBAJIEHTHOTO
TUIPOJIBUraTElIsl, CKOPOCTHBIX U TATOBBIX XapaKTEPUCTHK, AUAarpaMMbl Harpy3KH, pacuér
IPUBO/IA IO KPUTEPHIO SHEPTOJAOCTATOUHOCTH, [10100P KOMIUIEKTYIOIUX YacTeH MpUBOA.
Cobmronenue rpaduka BoimonaeHus: KP

OreHka BbINOIHEHUS TpeTbero pasnena KP: dopMmupoBanue MaTeMaTn4eckoi MOenu, pacuér
YaCTOTHBIX M BPEMEHHBIX XapaKTePUCTUK HEeHArpykeHHoro u Harpyxennoro I MCII//I. Pacuér
30HBI HEUYBCTBUTEIBLHOCTH, TOUHOCTH CJIEKEHHsI, JOOPOTHOCTU MPUBOJIA 110 CKOPOCTH.
Cobmronenue rpaduka BoimonaeHus: KP

Onenka BbInonHeHUs yeTBéproro pasznena KP: Onpenenenue 4yacTHbIX oKa3aTeneit
koHKypenrocnocoonoctu (1K), pacuér orHocuTensHbIx 6e3pa3mepHbix 1K u 0606ménnoro
(byHKLMOHATa KOHKYPEHTOCIIOCOOHOCTH, TOCTPOSHHE JIETIECTKOBBIX AUarpamMm, BbIOOp
IPENOYTUTEIFHOTO MTPOSKTHOTO BapuaHTa nmpuBoaa. Ouenka kadectsa opopmienus: KP

Bujx npome:xyTouHoii arrecranmu — 3amura KP.

Howmep
paszena

Hnnexc KM- | KM- | KM- | KM-
KM:
Henens 4 8 12 16
KM:

=
N
w
SN

Pa3nen xypcoBoro nmpoekra/KypcoBoi paboThl

Oznakomienue ¢ 3aganuem Ha KP, pacuér npuBenénnoit
Harpysk, ¢popmupoBaHue 3kBuBasieHTHON cxembl I MCIT/J]

Pacuér 3aK0HOB IBMKEHUS YIKBUBAJICHTHOTO
TUAPOJBUTATEINS], CKOPOCTHBIX U TATOBBIX XaPAKTEPUCTHK,
JMarpaMMbl Harpy3KH, pacuér NpUBOAA 110 KPUTEPHIO
HHEProI0CTaTOYHOCTH, MO00P KOMIUIEKTYIOIIUX IPHUBO/IA

DopMUPOBAHHE MATEMATUYECKOW MOJIENN, PACUET
YaCTOTHBIX U BPEMEHHBIX XapaKTePU-CTUK HEHATPYKEHHOTO
u HarpyxeaHoro ' MCII/JI. Pacuér 30HBI +
HEYYBCTBUTEIHHOCTH, TOYHOCTH CIEKEHUS, JOOPOTHOCTH
MIPUBOJIA 10 CKOPOCTH

Onpenenenne yacTHbIX [1K, pacuér oTHOCH-TEIBHBIX
6e3pasmepHbix [1K u 0000meEnHoro pyHkunonana
KOHKYPEHTOCIIOCOOHOCTH, TIOCT-POEHUE JICTIECTKOBBIX +
Jyarpamm, BbIOOp MPEANOYTUTETLHOTO TPOEKTHOTO
BapuaHTa npusoaa. Hanucanue u ohopmienue padboTsl

Bec KM, %: | 15 35 25 | 25
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