MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
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Hanpagsienune noarorosku/cnenuaibHoctTh: 13.04.03 DHepreruyeckoe MAIIMHOCTPOEHHE

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
I'apPOIIPUBOJA U THIPOITHEBMOABTOMATHKA B CUCTEMAX

Baok: Baok 1 «/Iucuuniaunbl (MoxyJm)»
Yacrp 00pa3zoBaTebLHOM .
Yacrsb, popmMupyeMas ydyacTHUKAaMHU 00pa30BaTe/IbHbBIX OTHOLIEHUI
NPOrpaMmblI:
Ne qucumnIMHbI 10 yyeOHOM
A y y B1.4.04
IJIaHY:
TpyaoeMKOCTb B 3a4eTHBIX
Py 1 cemecTp - 6;
e/IMHHIIAX:
Yacos (Bcero) no yued0Hom
( ) o'y y 216 yacoB

IUIAHY:
Jlekuuu 1 cemectp - 32 yaca;
IIpakTHYyecKkue 3aHATHSA He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM
JlaGopaTopHble pa6oThI 1 cemectp - 16 yacos;
Koncynbranumn 1 cemectp - 34 yaca;
CamocrosiTesbHasi padora 1 cemectp - 129,2 yaca;

B ToM uncie Ha KII/KP 1 cemectp - 17,7 yacos;
WHas koHTakTHasi padoTa 1 cemecTp - 4 yaca;

BKJIIOYas:
TecTupoBaHue
JlaGopaTopHas paGoTa
IIpoMeskyTOouHast aTTecTalUsA:

IK3aMeH 1 cemectp - 0,5 yaca;

3amura KypcoBoro npoekra | 1 cemecrtp - 0,3 yaca;

Bcero - (0,8 yaca
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IMPOI'PAMMY COCTABNIJI:

MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»

CseneHva o snagensue L3N M3K

Seoonasadt! Bnageneyu Yepkaccknx C.H.
IIpenogaBarenn * Mol ¢ Waermudnrarop  RBOC6e4c7-CherkasskiknSN-c32255 C.H. I-IepKaCCKI/IX
(ZOIKHOCTD) (moamnuce) (pacumpoBKa MOIIUCH)
COI'TACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%IKOBOI[HTeHL o Ceeaenun o Bnagensue L3N M3K B M
00pa30BaTCIbHOU 2 Bragenen Opaxenawsnim b.M. T
POrPaMMBI * MOl ¢ Waermnbriatop  RId5ae6cB88-OrakhelashvBM-6133e8 OpaxenanBuiu
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa HOIIHCH)
3BaHHE)
MoanucaHo 3NeKTPOHHON nognuceio ®TEOY BO «HUY «M3IU»
w Ceenennn o enagensue L3N M3K
3aBeHyIOH-U/H/I . Bnageney, BonkoB A.B.
BBLINYCKAOIEH Kadeapsl Vinermndnratop R36959360-VoIKoVAV-775a7257 A.B. Bonkos
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacmudpoBKa MOIIHCH)

3BaHHE)



1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI
Legb ocBOoeHMs] AUCHMIIMHBI. COCTOMT B (OPMHUPOBAHMM 3HAHMA M YMEHUH B o0jacTu

ABTOMATHU3HUPOBAHHOI'O

TuaApaBJIUICCKOIO

IIpuBOJa

CHUCTEM THAPOITHEBMOABTOMATUKH,

NpeaAHa3HAYCHHBIX [JISI HCIIOJB30BaHUA B CHUCTCMAax YIIPABJIICHUA pa60‘-II/IMI/I OopraHamMy MallvuH U
YCTAaHOBOK HIMPOKOI'O Kpyra Ha3HaA4YCHHUA

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4€HHEe yCTPOMCTBA, IPUHIUNA JEHCTBUSA THAPABINYECKOTO U AIEKTPOrHIPABINYECKOTO
CIEIALINX THIPOIIPUBOJIOB, CIIOCOOOB U CPEACTB PETYJIMPOBAHMSI UX BBIXOJHBIX IAPaMETPOB,
0COOEHHOCTEH CTaTMYECKUX XapaKTEPUCTUK U 00JacTell IPUMEHEHNUS;

- OCBOCHHE METOJIMKH [TPOEKTUPOBAHMS aBTOMAaTU3UPOBAHHBIX I'MIPaBIMUECKUX IPUBOJOB Ha
3aJlaHHbIE [TOKa3aTeau paboTOCIIOCOOHOCTH U KauecTBa,

- OCBOEHHE BbIOOPA pallMOHATIBHON CXEMBI IOCTPOEHUS 3JIEKTPOTUAPABINUECKUX YCUIUTENEH
MOIIHOCTH U CUCTEMBI PErYJIMPOBAaHUS B LI€JIOM 110 COBOKYITHOCTH IOKa3aresiel paboTocriocOOHOCTH U

Ka4yeCTBa;

- IpUOOpEeTEeHNE HaBBIKOB BEIOOPA 3KOHOMUYHBIX UCTOYHUKOB SHEPTrONUTAHUS
aBTOMATHU3UPOBAHHBIX TUAPOIPUBO/IOB;

- U3y4eHHEe [THEBMAaTUYECKHX CUCTEM aBTOMATUYECKOI'0 peryJinpoBaHMus;

- U3y4EHHE IEMEHTHOH 0a3bl, 0COOEHHOCTEHN XapaKTEPUCTHK U 001acTell IPUMEHEHUS
YCTPOHCTB TMOPUIHOM TEXHOJIOTHH - «IIPOMOPLHUOHATIbHAS THIPABIIUKAY.

CDOpMI/IpyeMLIC y o6yqafomeroc;1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHBIC PE3yJbTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAaHHUEC
KOMIICTCHIMH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-3 CrnocoOHOCTE
HCIIOJIb30BATh 3HAHKHE
TEOPETUUECKHX OCHOB
pabouux mpoIeccoB B
SHEPreTUYEeCKUX MalllUHaX,
anmaparax M yCTaHOBKax
MPU IPOSKTUPOBAHUH
00BEKTOB
npodeccuoHaNbHOM
JIEATEIbHOCTH

N JI-1nk-3 Ucnonb3yet
TEOPETUYECKHE OCHOBBI
pabodrx MPOIECCOB B
OHEPreTHYECKUX MAaIllUHAX,
ammaparax 1 yCTaHOBKax Mpu
MIPOCKTUPOBAHUHU OOBEKTOB
npodeccuoHaNbHOM
JIESITEIIbHOCTH TTOBBIIIICHHOM
3¢ (HeKTUBHOCTH

3HATH:
- 0COOEHHOCTHU UCIOJB30BaAHUS
MIPOMOPIIMOHAIIBHON THAPABIUKH B
COCTaBE JIEKTPOrUAPABINUECKIX
MIPUBOJIOB;

- BJIEMEHTHYIO 06a3y U THIOBBIE CTPYKTYPHI
ANIEKTPOTUIPABINYECKUX PUBOJIOB;

- KOHCTPYKTHUBHBIE OCOOEHHOCTH U MOJIEIH
30JI0OTHUKOBBIX JIPOCCETUPYIOIINX
pacnpenenuTenei;

- IPUHIINT IEHCTBUSI, 0COOCHHOCTH
pabourx MPOIECCOB U TUIOBBIE
XapaKTEePUCTUKH TUIPO- U
ITHEBMOIIPHUBO/IOB.

YMETh:
- BBIOMPATh PallMOHAIBHYIO CXEMY
MOCTPOCHHUS THAPABINYECKUX U
MHEBMATHYCCKUX CICOAIINX ITPUBOIOB 11O
COBOKYITHOCTH TTOKa3aTesei
paboTOCITOCOOHOCTH M Ka4eCTRa.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuunianHa OTHOCHUTCS

K OCHOBHOM mpodeccMoHambHON 00pa3oBaTeIbHON MpOrpaMme

HccnenoBanue u MMPOCKTUPOBAHUEC aBTOMATU3UPOBAHHBIX THUAPABJINYCCKUX U IMHCBMATUYCCKUX CHUCTCM,




MamuH u arperatroB (manee — OIIOIl), wnampaBnenuss mnoarotoBku 13.04.03 DOuepreruueckoe
MAIIMHOCTPOCHHE, YPOBEHb 00PAa30BaHMsI: BBICIIIEE 00pa30BaHUE - MATHCTPaTypa.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHMSIM:
- 3HaTh CYIIECTBYIOIYIO NIEMEHTHYIO 0a3y Ir'Hpoarmnaparypsl
- YMETh PaCCUUTBIBATh OCHOBHBIE XaPAKTEPUCTUKU T'HIPOCUCTEM

PesynbTarel 00yueHus1, MOTYYCHHBIE IPU OCBOCHUU JTUCHUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMTYCKHOM KBaJTN(UKAIMOHHON PaOOTHI.



3. CTPYKTYPA U COAEP) KAHUE JUCIHUIIJINHbI
3.1 CTpyKTypa THCHUNIHHBI

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

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

Paznenbl/Tembl & =| o
Qg 5 KonrakTHas paborta CP o
Ne JUCTIATUTHHBL/ (pOpMBI g 2| 8 p CopneprkaHue caMOCTOSTENTFHON paboThl/
/n IPOMEKYTOTHOM o & 2 Koncynpranms HKP PaGora B HoxroroBka k METOINYECKHE YKA3AHHS
aTTeCTAIIH 8 g | © |Jlex | Jlab | Ip KIIP - VIKKI | TK A cemecTpe arTecTaluMu
m /KOHTPOJTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 TunpaBmiraeckue 18 1 8 - - - - - - - 10 - Iloozomoeka K meKyuiemy KOHmMPOJIio:
ClIeIISIIHe TIPUBOMBI [ToBTOpEHNE MaTepuaia o pa3aery
11 TunpaBmiraeckue 18 8 - - - - - - - 10 - "I'uapaBnudeckue cuensmue IpuBoabl"

CIesIIne TPUBOIBI

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIONHSACTCS 110 HHANBHIYATHHOMY
3a7aHu0. B pamkax paboTel HEOOX0AUMO
paccumMTaTh OCHOBHBIC MTOKa3aTeNH paboThl
000pyI0BaHUs, BEIOPATh ONTUMAIILHOE
pemenne. KypcoBoii IpoeKT npeaycMaTpuBaeT
MOSICHUTENBHYIO 3aIUCKY C pacueTaMu
rpaduUecKyro 4acTh. B 3aanue BXOIUT pacyer
CIIeYIONINX TTOKa3aTelNei:

Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHU TI0 JTAO0OpaTOpHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaK K€ U3y4UTh BOTIPOCH BAPHAHTOB
00paboTKU Pe3yIbTATOB M0 U3yUYEHHOMY B
paznene "I 'uapaBaudecKue ciaeasime
IIPUBOJBI" MaTepHay.

Iloozomoexa K ayoumopHbLyM 3aHAMUAM:
[TpopaboTka JEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Camocmoamenvnoe uzyuenue
meopemuuecko20 mamepuana: zyuenue
JIOTIOJTHUTEIBHOTO MaTepralia 1o pa3eiry
"T'unpaBnuyeckue cieasuiue npuBoIbl"
H3yuenue mamepuanoe n1umepamypHoix
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UCMOYHUKO6.
[1], c.386-396
[2], c.402-409
[4], c.22-24
[6], c.1-24
[7], p.1

30JI0THUKOBBIE
JPOCCEIHUPYIOIIHE
pacrnpeeuTeTn

16

10

2.1

30JI0THUKOBBIE
JPOCCETUPYIOIINE
pacnpeaenuTeny

16

10

Ilod2omogKa K meKyuiemy KOHmMpOoIo:
[ToBTOpEeHe MaTepuaa o paszaety
"30JI0THUKOBBIE APOCCENUPYIOIINE
pacupenenuTenn"

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BBITIOJIHACTCS 110 HHAUBUAYATHLHOMY
3amaHuio. B pamMkax paboTsl HE0OX0ANMO
paccunTaTh OCHOBHBIE ITOKa3aTesn paboThI
000pynoBaHus, BEIOPaTh ONTHMAIILHOE
peuenue. KypcoBoii npoekT npenycmarpuBaeT
TOACHUTEJIbHYIO 3aIIUCKY C pacucTaMu U
rpaduyeckyo 4acTb. B 3ananue BxoauT pacuer
CIeAYyIOIINX MoKa3aTeei:

Ilodzomoeka K nadbopamopnoi padome: Jlns
BBITIOJTHEHHS 33/IaHUH 110 T1a00paTopHOH padoTte
HEOOX0ANMO NPEIBAPUTEIEHO U3YUHTh TEMY 1
3aj1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
TaK kK€ N3yYUTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 110 N3yYEHHOMY B
pazzene "30J10THUKOBBIE APOCCETUPYIOLIUE
pacnpenenureny’ MaTepuany.

Ilo0zomogka K ayoumopHlm 3aHAMUAM:
[IpopaboTka JeKIIH, BEIOTHEHUE U
MOJICOTOBKA K 3amute jab. paboThl
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIOJTHUTENIBHOTO MaTepHaia Mo pa3zeiny
"30JI0THUKOBBIE JJPOCCENUPYIOIINE
pacnpenenutenu"

H3yuenue mamepuanog 1umepamypHsix
UCMOUHUKOB:

[1], c.323-341

DJeKTPOruIpaBInIecK

20

10

Ilooz0mogka K meKyuiemy KOHmpoi:
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We CIeAIINe TPHUBOJIBI

3.1

DNEeKTPOTHUAPABINIECK
Ue CIeISIINe IPUBOJIBI

20

10

[ToBTOpeHne MaTepHuana 1mo pasuaeny
"DIEKTPOTUIPABINUECKUE CIISIAIINE TPUBOIBI'
Iloozomoexa Kypcosozo npoexma: KypcoBoii
MPOEKT BBHITIOHSCTCS 10 UHAUBHUIYATBHOMY
3a7aHu0. B pamkax paboTel HEOOX0AUMO
paccuuTaTh OCHOBHBIC TIOKA3aTENIN PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemienre. KypcoBoii mpoeKT npemxycMaTpuBacT
MOSICHUTENHHYIO 3aIICKY C pacdeTaMu
rpadudgecKyro 4acTs. B 3amanue BXoOuT pacyer
CIIeIYIOMINX TTOKa3aTelNei:

Iloozomoeka K nabopamopnoii pavome: J1iis
BEITIOJTHEHUS 3aJaHUI TI0 JTaO0OpaToOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1aui BBITIOJHEHUS JTaO0OpaTOPHOH paboThI, a
TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTaTOB 10 H3YYCHHOMY B
paznene "DHIeKTpOTUIPABINYECKUE CASISIINE
IIPUBOABI" MaTepHay.

Ilo02omoeka K ayOumopHvim 3aHAMUAM:
[IpopaboTka JIEKIINH, BHIITOIHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
CamocmosamensbHnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JTOTIOTHUTEIHHOTO MaTepHala 1o pa3ieiry
"DNeKTPOTUAPABINUECKHE CIEAIIINE TPUBOIBI'
H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:

[1], ¢.365-371
[3],c.7-24
[4], c.25-27, 31-36

Crpyitnabie
THPOYCUINTENN

14

10

4.1

Crpyiinsle
THIPOYCUIINTENN

14

10

Ilo020mogKa K meKyuiemy KOHmMpoiio:
[ToBTOpEHNEe MaTepuaa o pasziery
"CrpyiiHble ruapoycunureny”

Ilodzomoexa Kypcosoz2o npoexma: Kypcooii
MIPOEKT BBITIOJIHAETCS [0 MHIUBUAYATHLHOMY
3a7aHuio. B pamMkax paboTsl HEOOX0ANMO
paccunTaTh OCHOBHBIE ITOKa3aTesn paboTh
000pyI0BaHUs, BEIOPATh ONTUMAIBHOE

7




pemienue. KypcoBoil IpoeKT npeaycMaTpruBacT
MOSICHUTENBHYIO 3aITICKY C pacueTaMy 1
rpaduyeckyro 4acTb. B 3amanue Bxoaut pacuer
CJICIYIOLIMX MTOKa3aTeleH:

Ilodzomoeka K nadopamopnoit padome: Jns
BBITIOJTHEHHS 33/1aHUH 110 JJabopaTopHO padore
HEO0OXO0ANMO NPEBAPUTEIEHO U3YUHTh TEMY U
3a71a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
TaK K€ U3y4UTh BOIMPOCHI BAPHAHTOB
00pabOTKU pe3yNbTaTOB MO H3YYCHHOMY B
paznene "CrpyiiHble TUApOyCHINTENN"
Marepuany.

Ilo020mo6Ka K ayoumopHnovim 3aHAmMuAM:
ITpopaboTka eKnnH, BEIOJIHEHUE U
MOJIrOTOBKA K 3amure jJab. paboTh
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTEIBHOTO MaTepraa o pasaerry
"CrpyitHble ruapoycunurenn”

H3yuenue mamepuanog 1umepamypHsix
UCIOYHUKOG:

[3], ¢.24-32, 45-61

5 DNEKTPOTHIPABINYECK 12 10
e IaroBble IPHBOJIBI
5.1 | DuexTporuapaBIddecK 12 10

HC MIAroBbIC MMPHUBOJABI

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEHNEe MaTepuaa Mo paszaery
"DIIeKTpOryuApaBINYECKHUE IaroBble MPUBOIbI"
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MIPOEKT BHITIOHAETCS 110 HHANBHUIYATbHOMY
3ananuio. B pamkax paboTsl HEOOXOAUMO
paccunTaTh OCHOBHBIE TIOKA3aTeNN PabOTHI
000pyI0BaHus, BEIOPATh ONTUMAIEHOE
pemenne. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTEBHYIO 3aIHCKY C pacuyeTaMu
rpaduveckyio 4acTb. B 3amanue BxoauT pacuer
CIEYIOUINX IoKa3aTeneil:

Ilodzomoeka k nadopamopnoit padome: Jns
BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
HE0OX0AMMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3aj1a4M BBITIOJHEHHMS JTaOOpaTopHOi paboThl, a
TaK kK€ U3yYUTh BOIPOCHI BAPHAHTOB
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00pabOTKU Pe3yNIFTATOB 110 H3YICHHOMY B
paszene "DIeKTpOruApaBIMIECKIE [IarOBEIC
IIPUBOABI" MaTepuay.

IIodzomogKa K ayOumopHusimM 3aHAMUAM:
[TpopaboTka JeKInH, BBIIOJIHEHHE U
MOJIrOTOBKA K 3amure jab. padoTh
Camocmoamensnoe uzyuenue
meopemuuecko20 mamepuana: N3yuenue
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiry
"DIEKTPOTUIPABINUECKUE IIATOBBIC TIPHBOIHI"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], ¢.371-376

6 [IponoprmonansHAs 18 10
THAPABJIHKA

6.1 [IponoprmonanbHAs 18 10
THApaBIIKA

Ilo0zomoeKa K meKyuiemy KOHmMpPoiio:
[ToBTOpeHne MaTepHuana 1mo pa3uaey
"IIponopuiroHanbHas THIpaBIUKa"
Iloozomoeka Kypcosozo npoexma: KypcoBoii
IIPOCKT BBIMOJHACTCA MO0 UHAUBUAYAJIbHOMY
3amaHnio. B pamkax paboThl HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTENIN PAOOTHI
000pyI0OBaHNUs, BEIOPATh ONTUMAIIEHOE
pemrenre. KypcoBoif mpoeKT npemxycMaTpruBaeT
MOSICHUTEIHHYIO 3aIICKY C pacueTaMu
rpaduUecKyro 4acTh. B 3ajaHue BXOOUT pacyer
CIIeYIOINX TTOKa3aTelNei:

Iloozomoeka K nabopamopnoii pavome: J1is
BBITIOJTHEHUS 33/IaHUH 110 TabopaTopHoi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4y BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ U3y4UTh BOIIPOCHI BAPUAHTOB
00paboTKH Pe3yIbTATOB M0 U3yUYEHHOMY B
paznene "lIponoprimonanabHas THApaBIuKa"
MaTepuany.

1lo020mo6Ka K ayOumopHnovim 3aHAmMuAM:
[IpopaboTka JIEKIIUH, BHITOIHEHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Camocmoamenvnoe uzyuenue
meopemuueckozo mamepuana: Vizydcnue
JTOTIOJTHUTEIHHOI0 MaTepraIa 1o pasaeity
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"[IponopuronandpHas THAPABIAKA"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], c.341-365
[4], c.3-18

HcTounuku
JHEPrONUTAHUS
TUPONPUBOJOB

12

10

7.1

HcTounuku
JHEPrONUTAHUS
TUAPONPUBOIOB

12

10

Ilod2omogKa K meKyuiemy KOHmMpoio:
IToBTOpeHue maTepuana 1o pasaeiny
"VIcTOYHMKHN 3HEpProNnuTaHus THIPONPUBOIOB"
Ilodzomogexa Kypcosozo npoexma: KypcoBoii
MPOEKT BBITIOJIHACTCS [0 HHAUBUAYATbHOMY
3amaHuio. B pamMkax paboTsl HE0OX0ANMO
paccunTaTh OCHOBHBIE TTOKa3aTesn paboThI
000pynoBaHus, BEIOPaTh ONTHMAIILHOE
pemienue. KypcoBoil npoekT npegycMaTpuBaeT
MOSICHUTENBHYIO 3aITMCKY C pacueTaMy 1
rpaduyeckyo 4acTb. B 3ananue BXoauT pacuer
CIeAyIOIINX MoKa3aTeei:

Ilodzomoeka K nabopamopnoit padome: Jlns
BBIMOJIHEH U 33JaHHUH TI0 JIaAOOpaTOpHOU padboTe
HEOOXOAUMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3a71a4¥ BBITIOJHEHHMS JTaOOpaToOpHOI paboTHl, a
TaK kK€ N3yYUTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 110 U3YUEHHOMY B
paznene "VMcTOYHUKY 3HEPTONUTAHUS
TUIPOTIPUBOJIOB" MaTepuany.

1lo020mo6Ka K ayoumopHnovim 3aHAMUAM:
IIpopaboTka JIeKIIUH, BEIOJHEHHE U
MOJICOTOBKA K 3amure jab. paboTh
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"VICTOYHMKN 3HEPTrONUTaHUS THIPOIPHUBOIOB"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], c.516-522
[4], c.19-21

IIneBMaTHUeCKHE
CUCTCMBI
AaBTOMATHYCCKOI'O

16

Iloozomosxa Kk meKkywiemy KOHmpo.iio:
[ToBTOpEHUE MaTepuala no pasaeny
"[THEBMATHYECKHE CUCTEMBI aBTOMAaTHYECKOTO
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PETYIHpPOBAHUS

8.1

ITneBMaTHueCKue
CHCTEMBI
aBTOMAaTHYECKOIO
PerynupoBaHUs

16

perynupoBaaus”

Ilodzomoeka Kypcosozo npoexkma: KypcoBoit
MPOEKT BBHITIOHSCTCS 10 UHAUBHUIYATBHOMY
3a7aHu0. B pamkax paboTsl HEOOX0AUMO
paccuuTaTh OCHOBHBIC TIOKA3aTENIU PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIEHOE
peuenue. KypcoBoil poeKT npeaycMaTpuBaeT
MOSICHUTEIBHYIO 3aIHCKY C pacuyeTaMu U
rpadudgecKyro 4acTs. B 3amaHme BXoOuT pacder
CIENYIOIINX NTOKa3aTeNen:

Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTaOOpaToOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHFHO U3YIUTh TEMY H
3a[jau BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "l[HeBMaTHUECKHE CUCTEMBI
aBTOMATHUYECKOTO PETyIUpOBaHus" MaTepuany.
Ilodz0moeKa K ayOunopHovim 3aHAMUAM:
[IpopaboTKa JICKIIUH, BBIMOJHECHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
CamocmosamensbHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaerry
"[THeBMaTHYECKHE CUCTEMBI aBTOMATHYECKOTO
perynupoBanus”

H3yuenue mamepuanog 1umepamypHsix

UCMOYHUKO8.
[5], c.23-47, 127-154

DK3aMeH

36.0

0.5

33.5

Kypcosoit mpoekrt (KIT)

54.0

32

0.3

17.7

Bcero 3a ceMmecTp

216.0

32

16

32

0.8

95.7

335

Hroro 3a cemectp

216.0

32

16

34

4

0.8

129.2

IIpumeuanue: Jlex — nexiuu; JIab — nabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/padotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
muctuuael; CP — camoctosarensHas padorta cryaenTa; MKP — nnas konraktHas padota; TK — Texymmii koHTpoib; [TA — mpomexyTouHas
aTTecranus
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3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. Tuopasnuueckue creosuiue npusoosl

1.1. I'mppaBanueckue cieasuiue NpuBoIbl

['unponpuBol Kak COBPEMEHHOE TEXHHYECKOE CPEJICTBO aBTOMaTu3aluud. PYyHKIHMOHAIbHAS
cTpykTypa cuctemsl ynpasinenus (CY). 'maponpuson (I'Tl) kak ucnonuurensHas noacucrema CV.
VYkpynHennoe crpykrypHoe mnpencraBieHue [TI. Ilonsitue ympapistonieil, SHEPreTUYECKO u
ucnonautenbHoi moacuctem [TI. Tlokasarenu paborocmocobnoctu (I1IP) m kauectBa (IIK).
B3aumocBsa3p u noguuHeHHocth I[P u IIK otmenbHbIX moacucteM B 1einoM. CpaBHUTEIbHBIN
aHAIU3 THIPABIMYECKOT0, MHEBMATHUYECKOTO U JJICKTpUUYECKOro mpuBoja. Kriaccudukarus
perynupyembix ['Tl o 3ampaue ynpasnenus. O60011eHHas CTPYKTypa THAPABINYECKOrO CIESIIETo
npuBoaa (I'CII). Texuuueckue noacuctembl I'CIL. I'CII ¢ yerbipex-, IByX- U OJIHOIICIEBBIMU
JIpOCCEeNIUPYIOIUMU  pacnpenenureiasmu. [lpunuun  geiictBus. MaremaTudyeckue MOJICIH.
OO6pa3oBaHue OMMOKK PEryJIMpOBaHUS U 30HBI HEUYBCTBUTENBbHOCTH. CKOPOCTHASE U HArpy304YHast
COCTaBISIONas OMIMOKH peryaupoBaHus. BiusHue NMOIBOAMMOrO AaBiieHUs, pabouell IuIoImagu
TUAPOUMIUHAPA, JUIMHBI pabodeil IIeau 30JI0THHKA, Yuciaa pabouuMx Ieied U BEITUYUHBI
HAYaJIbHOTO OTKPBHITUA paboymx IMiesield 30J0THUKAa Ha TOYHOCTh M wyBcTBHTENbHOCTH ['CIL
Crarnueckue xapakrepuctuku ['CII: Harpy3ouHas, peryJupoBOUYHBIE IO Pacxojy M Iepenagy
JABJICHUS B TONOCTAX ruipoasurarens. Oonactu npumeHneHus u npumepsl cxeM ['CII B cuctemax
ynpasienus. Meroguka pacuera mnapamerpoB ['CII mpu 3amaHHBIX JOMYCTUMBIX 3HAYCHHSIX
OIIMOKK PpEeryjiupoBaHUs U 30HBl HEYYBCTBUTEIHLHOCTH B YCTAaHOBHBILEMCS peXHME pPabOThI
MpUBOJA.

2. 3oromuuxosole dpocceﬂupwomue pacnpedeﬂumeﬂu

2.1. 30J0THUKOBBIE IPOCCEIUPYIOIINE PACTIPEACTUTEIIN

Hpoccenupyromme  30J10THUKOBbIe  pacmpenenurend.  Kmaccudukamus.  OcHOBHBIE
KOHCTPYKTUBHBIC CXCMbl MNUJIMHAPHUYCCKUX W IIJIOCKHUX  30JIOTHHKOBBIX paCHpeIICHI/ITeHCﬁ.
['eomeTtpus pabouux 1enedl. TpeOoBaHUS, TMpeABABIsSAEMble K TOYHOCTH H3TOTOBIICHUS
NpOCCENHpYIOMMX  pacrpenenurtesneid.  TedeHwme  KUAKOCTH — 4yepe3  paboune  MIEJH.
OKCHepUMEHTAIbHBIE M  TEOPETHUYECKHE PETryIUpPOBOYHBIE XapPaKTEPUCTUKH 1O PaCXOIy.
ATIIPOKCUMUPYIONIAE XapaKTEPUCTUKH. PacxomHO-TiepenajHas XapaKTepHCTUKA M CIOCOOBI ee
muHeapuzanuu. KIIJ[ npoccenupyromero pacnpenenutens. Cuibl, AeWCTBYIONIME HAa 30JOTHUKU
pacnpenenuTenei: CHJbl KOHTAKTHOIO U BS3KOTO TpPEHHUs, OOJUTEpAallMOHHBIE YCWIHMS H
rupaBindeckue. MexaHu3M o00pa30BaHUS pAJAMATBHOW THUAPABIMYECKONW CHIIBI, €€ BpeaHOe
BIWSIHUE U CIIOCOOBI YMCHBIICHUA. OceBas COCTAaBJIAOIIAA FI/I)II)OI[I/IH&MI/I‘-ICCKOﬁ cuiisl. Mexanusm
o0Opa3oBaHMs, METOABl ydyeTa M CIOCOObI KOMIMEHcaluu. PacyeT KOHCTPYKTHUBHBIX MapaMeTpOB
HWIMHAPUYECKUX 30JJ0THUKOBBIX IPOCCETUPYIONIUX PaCIpeAeTUTENEH.

3. Dnexkmpozudpasiuyeckue creosauue npueoovl

3.1. DIEKTPOrHAPABINYECKHUE CIEISIINE TTPUBOIBI

ONEKTPOruApaBINYECKUE CIAEASIINE IPUBOBI C IPOCCENBHBIM perynupoBaHueM. CTpyKTypHas
cxema. OcHOBHBIE 0COOEHHOCTHU u o0nactu IIPUMEHEHUSI. Knaccudukanus
anektporuapanudeckux yeunutened (OI'Y). OpnHokackamnele u  AByxkackamHele OI'Y.
JByxkackannuele OI'Y ¢ CHHXpOHM3HPYIOIIMMHU NPYKWHAMH, THAPABIMYECKON, MEXaHUYECKOU M
AIIEKTPUUYECKON OOPATHBIMU CBSI35MH (YCTPONCTBO, MPUHIIMII JCHCTBUS, MATEMaTUYECKHE MOJIENIN U
O0COOEHHOCTH XapaKTepucTHK). Vcrnonb3oBaHue oOpaTHBIX CBsI3€H AJs yIydIlIeHUs JUHAMHYECKUX
xapakTepucTHkK. [Ipumenenune tpexkackaaubix OI'Y. Pacder aeKTporuapaBiIndeckux yCUIUTeNIen
cinenaumx  npuBojgoB. [loBblmieHne  3(PGEKTUBHOCTH  THUAPONPUBOIAOB C  JPOCCEIBHBIM
PETyJIMPOBAHUEM. DJEKTPOTHIPABINYECKUE CIEASIINE MPUBOABI C MAIIMHHBIM PETYJIUPOBAHUEM.
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CtpyKkTypHBIE CXE€MBl. BBIOOp cHCTEMBl MOANMUTKH THUAPONPHUBOAA C 3aMKHYTON HHMPKYJISIIHEH
paboueil xuakoctu. JInHeHbIe MaTemMaTuyeckie Mojaeu. /[uama3oH peryimpoBaHusi CKOPOCTU B
TUAPONPUBOAAX MPU H3MEHEHHH paboyux OOBEMOB HACOCOB M TUIAPOMOTOpOB. Oobnactu
IIPUMEHEHHUS.

4. Cmpyunsie 2uopoycuiumenu

4.1. CtpyiiHble TUIPOYCUIIUTENH

I'uapoycunurenu nepsoro kackana JI'Y. [IpexbsBisembie kK HUM TpeOboBanus. [IpenmymecTra
CTPYHHBIX ycwiHTeled. lIpuHIMnuanbHbple CXEMBbl YCHIIMTEIEH € COILNIOM-3aCIIOHKON. Xapakrep
TedeHus: paboueil xuakoctu. OrnpeneseHre CUIOBOIO BO3JIEHCTBUS CTPYH Ha 3aciOHKY. BriGop
OCHOBHBIX KOHCTPYKTHMBHBIX pa3MepOB IMApPOYyCUIMTENEH. PerynmupoBouHble XapaKTEPUCTUKU I10
pacxony W mepenaay aAaBieHus. OOOOIIEHHbIE CTaTHYECKHE XapakTepucTuku. JluHeapuzauus
pacxoaHo-niepenagHoi xapakrtepuctuku. Ilorepu sneprum u KIIJ[ ycunurenein ¢ comiom-
3acIIOHKOW. Pacder cuiibl, nelcTBYIOMEH Ha 3aclIOHKY. [ MAPOYCHIHMTENN CO CTPYHHOU TPYOKOM.
XapakTep TE4eHHs KUJIKOCTU M BBIOOD OCHOBHBIX KOHCTPYKTHUBHBIX pa3mepoB. CTaTuueckue
XapakTepucTuku. Bubpamnus ctpyitHol TpyOKH U criocoObl ee yMeHblieHus. CTpyiHHbIe YCUITUTENN
C MEXaHWYECKUM OTKJIIOHEHHEM CTpyu. OCOOEHHOCTH MOJHOMOTOYHBIX CTPYHHO-IPOCCENIbHBIX
pacupenenuTeneil.

5. Dnekmpozudpasiuveckue wa2oevie npueoovl

5.1. DnexTporuapaBIUYECKHE IaroBble MPUBOIbI

Ha3nauenue snextporuapaBianueckux Imarobix npuBoaoB (OI'ILIT). Crpykryphas cxema,
YCTpPOMCTBO W mnpuHUUN jaectBus poraunoHHoro OI'IIIL. VYrmoBas auckpera mnpuBoja.
[IpeumymiecTBa, HEOOCTATKM H 00JacTH NPUMEHEHHUs. BBIOOp mMepenaToyHoOro OTHOUICHHUS
penykropa. TouyHocTh W HauOoOJbIIAsg CKOPOCTh HEPEMELIEHHs] BBIXOJHOIO 3BEHAa MPHUBOAA.
JIluHelHble ANEKTPOTUPAaBINYECKHE IIaroBble MpUBOJAbL. CHocoObl peanu3aluyd BHYTPEHHEN
00paTHOW CBSI3U. DJIEKTPOHHBIA CHOCOO NeNIeHUs] AUCKPETHI IIaroBOTO JBUraTels. YTMpaBieHUE
OTI'IIIT ot cBoOOAHO IpOrpaMMUpyeMBbIX KOHTpoiepoB. HomenknaTtypa OI'TIHII.

6. HDOnODuUOHGﬂbHClﬂ eudpaeﬂuka

6.1. IlponopurioHansHas TUAPABIUKA

['maponpuBoabl €  NPONOPLMOHATIBHBIM — DJIEKTPUYECKHM  YIpaBI€HUEM — THOpHIHAs
TEXHOJIOTHS, OOBENMHAIONIAS THAPABIMYECKUNA CIIOCOO Nepenayd BSHEpPruh U 3BJIEKTPOHHOE
ynpasinenue. HasnaueHne. TeXHHMKO-DKOHOMHYECKHE TMOKa3aTeau. OCHOBHBIE KOMIIOHEHTHI.
[TponopuiroHanbHbIE 3J€KTPOMarHuThl. TpeboBaHus K cTaTUYeCKON XxapakrepucTuke. [lpumenenue
00paTHOW CBA3M IO TOJIOKEHUIO SKOPS AJIEKTPOMAarHuTa JUIsl TMOBBILIEHUS TOYHOCTH OTPaOOTKU
BXOJIHBIX CHUTHAQJIOB. OIJIEKTPOHHBbIE OJIOKM YyHpaBieHUS U UX (YHKIUOHAJIbHOE Ha3HAUYCHMUE.
[Topsimok MpOXOKAEHUST CUTHAIOB yIpasieHUs. [IpuMenenue mupoTHO- UMITYJIBCHONW MOIYJISLAN
BXOJHOr0o curHasa. ['mapaBinueckue anmaparsl C OPONOPLHOHAIBHBIM  3JIEKTPUUYECKHM
ynpasiaeHueM. KOHCTpYKTHUBHBIE CXEMbI, MPUHLMUI JCHCTBHSA, MaTeMaTH4YECKHE MOJEINH,
CTaTUYECKHE  XapAaKTepUCTHUKHM, IIOKa3aTeJIM  KadecTBAa  IPEJOXPAHUTEIBHOTO  KIAlaHa,
JBYXJIMHEHHOTO pETryJsITopa pacxoja M MPONOPLUUOHAIBHOTO pachpenenutens. OcoOeHHOCTH
IPONMOPLUMOHANIBHBIX ~ paclpeienuTesied B CpaBHEHHH € JIPOCCENHUPYIOIKUMU(CEPBO)
pacrpeneuTeNs MU, Y CTpaHeHUE 30Hbl HEUYBCTBUTEIBHOCTH M3-3a HAIMYMS MEPEKPhITUN pabounx
MPOXOJHBIX CEYEHWH B MCXOJHBIX TMOJIOKEHHUSX 30J0THUKOB. Popma pabouuMx MPOXOTHBIX
ceyeHu. Peanmsanus IUIaBHBIX JBMOKEHUN THIPOJABHUIATENEHd C IIOMOIIBI0O HACTPOUWKHU PpPaMIl
CUTHAJIOB yIpasiieHUs. [IponmopuuoHanbHbIl pacnpenenuTensb ¢ KIanaHOM INOCTOSHHOW Pa3HOCTH
naBieHU Ha paloumx 1mensx. Peammsanus QyHKIUM TPEXJIMHEMHOro peryssaTopa pacxoja.
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[IpuMmeppl NPUMEHEHHUs anmapaToB C MPONOPLHMOHAIBHBIM JJICKTPUYECKAM  YIPABICHUEM.
Hcnonb3oBanue CcBOOOTHO-TIPOTPAMMHUPYEMBIX KOHTPOJUIEPOB M NEepCOHAIbHBIX OBM B
YIPaBICHUH TUAPOIPUBOLAAMH.

7. UcmoyHuku s3Hepeonumanus eu()ponpueodoe

7.1. UCTOYHUKY SHEPrONUTaHUS TUIPOIIPUBOIOB

Hctounuku momauu pabouert xuaxoctu B I'Il. Hacocueie ycranoBkm (HY) u cranmmm.
OyHKIMOHATBHOE Ha3HAUCHUE U TpeOoBaHUsl, IpeabsaBiIseMble K HUM. ['uapaBiandeckue 6aku HY:
(GyHKIMOHATIBHBIE 3JIE€MEHTHI, KOHCTPYKTHBHBIE OCOOCHHOCTH, PacieT MUHUMAJIbHO HEOOXOAMMOM
BMECTUMOCTHU TUapoOaka. TernoBbie yclioBus paboThl TUAPONPUBOAOB. [IprMeHeHne BO3AyIIHbIX,
BOJISIHBIX M KPHUOTCHHBIX TEMJI000MeHHHMKOB. TeroBoil pacuer ruapornpuBoaa. Pacuer u BbIOOp
OCHOBHBIX IapaMeTpoOB TEIUIOOOMEHHUKOB. [HapaBnuueckue akKyMyJsSITOPbl: (YHKIIMOHAIbHOE
Ha3HaueHHe, KOHCTPYKTUBHBIE CXEMBbI, (DU3UYECKHE MPOIECChl, pacyeT OCHOBHBIX I1apaMeTpPOB.
HacocHo-akkymynsTopHblid ruaponpuBoja. Konaununonuposanue paboueit xuakoctd. Ouucrka
paboueit xuaxkoctu. OCHOBHBIE BUJbI GUIBTPOB U cXeMbl UX ycTaHOBKHU B HY. [IpuHinunuansHeie
cxempl HY: ¢ OqHMM WM HECKOJBKMMH HAacoCaMHU IIOCTOSIHHOM MOJauyd, ¢ JIByMsI HAcOCaMH,
COCIMHEHHBIMM  Pa3JCIUTEIIBHON IIAHEIbI0, C HACOCOM, pPEryjJupyeMbIM II0 JaBICHHIO, C
3JIEKTPOTUIPaBIMYECKUMU MEXaHU3MaMu YIIpaBJIEHU [10Jaueil Hacoca, C peryJIMpOBaHUEM MOJaun
HAaCOCOB 32 CYET U3MEHEHHUs YaCTOThI BPAILICHHUS IPUBOAHOIO ABUIaTeNs. TE€XHUKO-DKOHOMUYECKAs
3¢ pexTUBHOCTh MpUMEHEHHsS pa3indHbIX BUAOB HY. ABTOMartnyeckoe peryaupoBaHHE MOJA4H
HAacOCOB B PEKHMME IIOCTOSIHHOM MOIIHOCTH: IPUHLUI JEHUCTBUS MU CTPYKTypa PETYIATOPOB
MOIIIHOCTH MPSIMOTO U HEMPSIMOTO ACHCTBUSA, MAaTEMAaTUYECKOE OMMCAHUE U PACUET PEryJIATOPOB.

8. [nesmamuueckue cucmembvl asmoMamuyecko2o pezyiupoeaHuA

8.1. IIneBMaTuyeCKUe CUCTEMBbI aBTOMAaTUYECKOI'O PEryJIUPOBAHUS

CtpykTypa NHEBMAaTUYECKUX MPUBOAOB U OCOOEHHOCTHM uX paboTsl. IlpomsBoacrBo u
MOArOTOBKA CXaToro Bo3zayxa. Kommpeccopsl. Y CTpoiicTBa OYMCTKH M OCYLIKH CXKAaTOro BO3IyXa.
Pecusepsl. [IpumMepsl peanu3anuy MHEBMOIIPHUBOIOB LIMKJIOBOW aBTOMATHKH.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
HE [IPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. McniblTaHne HAITOPHOTO KJIAMaHa ¢ MPONOPLUHUOHAIBHBIM YIIPABICHUEM;
2. CraTHueckue XapaKTepUCTHKH THIPABINYECKOr0 paclpeleIuTels ¢ MPONOPIHOHAIBHBIM
yIIpaBJICHUEM;
3. VcnipiTaHue THAPOCUCTEMBI C aBTOMaTHYECKUM PETYJIUPOBAHUEM JIaBJICHHUS HCTOYHUKA
MMUTAHUS;
4. 'uaponpuBoO/l C aBBTOMAaTHYECKUM PEryJIMPOBAHUEM TOPMOKEHUS THIPOABUTATEIS;
5. Ilpsimoe ymipaBieHre MHEBMATHYECKUM [IUJIMHIPOM OJTHOCTOPOHHETO JAECHCTBHUS;
6. YrpapiieHHe MHEBMaTUYECKUM LMJIMHAPOM JIBYCTOPOHHETO NEHCTBUS MPU BBITOJTHEHUU
IUKJIA;
7. Opranu3zaiusi HeIpepbIBHOTO IIUKJIA YIIPABIECHUS C Pa3/IeIbHBIMU 3aITyCKOM H OCTaHOBOM.

3.5 Koncyabranumn

Unousuoyanvuvie KoHcyIbmauuy no Kkypcogomy npoemy /pabome (MKKII)

1. KoHcynbramuu npoBoaaTcs mo pasaeny "I uapaBinyeckue cieasiye npuBoabl"
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N Ok w

Koncynpranuu  mpoBomsiTcsi  mo  pa3faeny  "30JOTHUKOBBIE  JPOCCEIUPYIONIUE
pacnpenenurenn”

Koncynbranuu npoBoasarcs no pazaeny "DIeKTpOoruipaBiIndyecKue Caeasmne IpuBoOIbl"
KoHncynpranuu nposojsarcs no pasaeny "CtpyiiHble THAPOYCUIUTETN"

KoncynbTanuu npoBoaarcs mo pazaeny "IIeKTpOruApaBINYeCKHUe IaroBbie MpUBOIbI"
Koncynbramuu npoBojsres o pazzaeny "[IponopunonanbHas ruapaBivka’
Koncynbranuu npoBoasarcs no pazaeny "McToOYHUKN SHEPronuTaHus THAPOIPUBOIOB"
KoHncynpranuu nposojsarcs no paszaeny "l[IHeBMaTHueckue CUCTEMBI aBTOMATHYECKOTO
peryiupoBaHus"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT

1 Cemectp

Kypcosoii npoext (KII)

Tembr:

- l'maponpuBo TeXHOJIOrUYECKOro 00opynoBaHus (1100 cTaHKa, poOoTa, JeTaTeIbHOrO anapara,
MOOWJIBHOW MallIUHBI»
I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henens 1-4 5-8 9-12 |13-16 | 3auerHas
Pasznen 1,2 3,4 5 1, 2, 3, | 3ammra
KypCOBOTO 4,5, 6, | KypcoBOro
IIPOEKTA 7 IIPOCKTA
O0BeM 10 30 30 30 -

paznena, %

Brimonuenusii | 10 40 70 100 -

00BeM

HapaCTaIONIM

urorom, %

Howmep pasnena | Pa3nen kypcoBoro mpoekra

1

O3HaKOMIICHHE C 3aIaHUEM Ha INPOCKT, C MCTOANYCCKUMH YKa3aHUSIMU,
AITOPUTMOM TTPOCKTUPOBAHUSA U UCXOAHBIMH JAHHBIMU KYPCOBOT'O ITPOCKTA

Amnanus Tpe6OBaHI/II>’I HAaACUCTEMBI, Pa3MCIICHU S THIPOITPHUBOJOB HA 00BeKTE

Pa3paboTka npuHIUNHMAIEHON THIPABIUYECKON CXEMBI

CocraBieHne MUKJIOT'PAMMBI pa60TBI THpOITpHUBOa

PacueT 0CHOBHBIX MapaMeTPOB THAPONPHUBOJIA U 1TOA00P T'HIPO0OOPYAOBAHHUS

OB IWIN

PacueT 6a30BBIX MapaMeTPOB OAHOTO U3 YCTPOUCTB TUAPONIPUBO/IA,
BBINIOJTHEHNE HEOOXO0IMMBIX TPOYHOCTHBIX PACYeTOB

Pa3pa60TI<a KOHCTPYKIIMU OAHOT'O U3 YCTPOﬁCTB THIpOIIpHUBOAA
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3ariaHupOBaHHbIE PE3YJIbTAaThl 00Y4YEHHUS 110

Howmep paznena qucuumiuuse (B

OneHoyHOE CpesICTBO

Kongl
JTUCITUTITNHE COOTBETCTBUHM C 11.3.1) (THII ¥ HAUMEHOBAHUE)
WH/IUKATOPOB
(B cOOTBETCTBHUU C pa3zaenoM 1) 1]2|3]4]5]|6]7]s8
3HaTth:
IIPUHLIMII JEHCTBUS, 0COOEHHOCTH PabounX TectupoBanue/l uapaBmudeckue cieasime
MIPOLIECCOB U TUIIOBBIC XapaKTePUCTUKH ruApo- u | MJ-1nk-3 + + | + | OpuUBOABI
ITHEBMOITPUBOIOB
KOHCTPYKTHUBHBIE OCOOEHHOCTH U MOJIEIH TectupoBanue/30J10THUKOBBIE
30JIOTHUKOBBIX JIPOCCETUPYIOIINX JPOCCEINPYIOIIUE PaCTIPEIEITUTEIN
pacmpenenuTenci W/T-1nk-s +
JlaGopaTtopHnast pabora/McnbiTanus
THJPOIPUBOJIOB
AJIEMEHTHYIO 0a3y U TUIIOBbIE CTPYKTYPbI Jlaboparopuas pabota/McnbiTanus
AIIEKTPOTHIPABIIUYECKUX MTPUBOIOB THIPOTIPUBOJIOB
W/1-1nk-3 + |+ |+
TectupoBaHue/IAEKTPOrUIPaBINUECKUE
CJIEISIIIUE TIPHUBOIBI
0COOEHHOCTH UCIOJIb30BAHNUS MPONOPLUOHATBHOM TectupoBanue/IIponoproHansHas
THJIPABIINKH B COCTABE DIIEKTPOTUIAPABIHYECKIX NI-1nk-3 + TH]IPaBIINKA
IIPUBOJIOB
YMersb:
BbIOMpATh PAllMOHATIBHYIO CXEMY ITOCTPOCHHUS TectupoBanune/30J10THUKOBBIE
TMJIPABINYECKUX U THEBMATHUECKUX CIEIAIINX JPOCCEIUPYIOLIUE paclpeieIUTeNN
MIPUBOIOB TI0 COBOKYITHOCTH TIOKa3aTenen
Tectuposanue/[IponopiimoHaibHast
paboTOCIOCOOHOCTH M Ka4ecTBa W-1nk-3 + |+ S B B
THJIpaBIIMKa
TecTupoBaHue/NEKTPOTHAPABINIECKUAEC
CJIESIIUE TIPUBOIBI
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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
1 cemecTp

Dopma peanuzanuu: 3aniuTa 3aaaHUA
1. Ucnipitanus ruaponpuBoaoB (JlabopaTopHas pabora)

Dopma peanuzanuu: [TucemenHas padora
1. 'mapaBiuueckue crnensaniue npuoabl (TectupoBanue)
2. 30J10THUKOBBIE JIpoccenupyromue pacrpeaenutenu (TectupoBanue)
3. [IponoprinonanpHas ruapasiuka (TecTupoBaHue)
4. Dnekrporuapasiaudeckue ciaeasiue npusos! (TectupoBanue)

baniapHO-peUTUHIOBask CTPYKTYpa AUCLUIUIMHBI SABIISETCS MPUITOKEHUEM A.
baiutbHO-pEeUTHHIOBAsE CTPYKTYpa KypPCOBOTO IPOEKTA ABISAETCS MPHIOKEHHEM b.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Ixzamen (Cemecmp Nol)
OneHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M aTTECTALIMOHHOM COCTaBIISIFOIIMX.

Kypcosoii npoexm (KI1) (Cemecmp Nel)
Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

IIpumeuanue: OrieHOYHBIE MaTEpUabI IO AUCHUILIMHE MPUBEIEHBI B (POHAE OLIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYEHUE JUCIHUITJINHBI

5.1 IleyaTHbIe U YJIEKTPOHHbIE H3IAHNS

1. Cemnukos, B. K. Ctanounsle rupornpuBosl : ciipaBoyHuk / B. K. CemrHukos . — 5-e u3.,
nepepad. u gon . — M. : MammnocTtpoenue, 2008 . — 640 c. — (b-ka koHcTpykTOpa) . - ISBN 978-5-
217-03438-3 ;

2. 'mapasiuka, TMAPOMAIINHBI U THIPOIPUBO/IBI | yueOHUK A BTy30B / T. M. Bamra, [u 1p.] . —
3-e u3n., crep . — M. : Anbsnc, 2009 . — 423 c.;

3. Pa3unues, B. 1. YuebHoe nocobue no kypcy "PerynanpoBanue u TuHaMHuKa FHJIpocUcTeM":
OnekTporuapasindeckue yeunutenu momHoctu / B. W. Paszunues ; Pea. B. U. T'ony0eB ; Mock.
sHepr. uH-T (MOU) . — M . — M. : U3n-80 MOU, 1981 . - 102 c.;

4. T'onyGes, B. . UcnpiTanue annapatypbl U THAPOCUCTEM C MPOMOPIIMOHATBHBIM YIIPaBICHUEM.
JlaGopaTopHbIif MPaKTUKYM : yueOHOe 1nocodue nmo Kypey "I'uaponpusos u
TUAPOITHEBMOABTOMATHKA B CUCTEMAX YIIPABJIECHUA'" 1O HANPABIICHUSM "YIIpaBIeHUE B
TEXHUYECKUX cuctemax', "Dueprernyeckoe MammHoctpoenue” / B. U. 'ony0Ges, 1. B.
Morunbnaukos, P. @. [Tandepos, Hau. uccnen. yu-t "MOU" . — M. : U3n-Bo MDU, 2013 . —48 c. -
ISBN 978-5-7046-1417-3 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=5671,
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5. Hazemrnes, A. C. 'uapaBnndeckue U mHeBMaTuueckue cucremsl. Y.1. [TneBMaTHueckue npruBo bl
U CpPE/ICTBA aBTOMATU3ALIMH | YU€OHOE IOCOOHE MO CHEIMATBHOCTSIM TEXHUYECKOT0 podutst / A.
C. Hazemmes . — M. : ®opym, 2004 . — 240 c. - ISBN 5-8199-0143-6 .;

6. l'ony6es, B. U. IlpaBuiia BBIMOTHEHHS TUAPABIMYESCKUX M ITHEBMATUYECKUX CXEM :
Meroandeckoe rmocodbue mo kypcam "[‘uapaBinueckie ¥ MHEBMATHYECKUE aImapaThl',
"T'uponpuBO U CpeACcTBa aBTOMATUKU", 110 HAIIPaBJIEHUAM "DHEProMalinHOCTpOeHUE",
"TexHomornueckue MamuHel 1 ooopynoBanue”, "[Ipuknannas mexanuka" / B. U. ['omy6eB, Mock.
sHepr. uH-T (MOU TV) . — M. : U3a-80 MO, 2004 . —24 c.;

7. A. 11. HoBukosg, U. FO. Konaparenko- "['uapaBinuka, THAPONPUBOJL U TUIAPOCUCTEMBI",
W3natenbcrBo: "BopoHexkckas rocyiapcTBeHHasl JIeCOTeXHUUecKas akaaemus', Boponex, 2007 -
(151¢c.)

https://biblioclub.ru/index.php?page=book&id=142404.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office;
2. Windows.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccunoHaIbHble 0a3bl JAHHBIX H HH(POPMAIMOHHO-
CIIpaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurTerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

4. ba3za 1aHHbBIX )KypHasioB m3nateabcrBa Elsevier - https://www.sciencedirect.com/
5. DiekTpoHHBIE pecypchl U3AaTeabeTBa Springer - https://link.springer.com/

6. ba3za nannbix Web of Science - http://webofscience.com/

7. ba3za mannbIx Scopus - http://www.scopus.com

8. DunexTponnas 6udmorexka MOU (36 MIOM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomenmeHus Homep aynutopumn, Ocnamenne
HaAaMMCHOBaHHE
VY4eOHble aynuTopun K-120, MammHHbII cepBep, KOHIUIMOHED
IS IPOBEICHUS 3as1 UBIL]
JIEKIIMOHHBIX 3aHATUN U
TEKYLIEr0 KOHTPOJIA
VY4eOHble aynuTopun K-120, MamuHHbII cepBep, KOHIUIMOHED
IS IPOBEICHUS 3as1 UBIL]
MPAKTUYECKUX 3aHITUH,
KP u KII
VY4eOHble ayIUTOPHH K-120, MammHHbII cepBep, KOHIULMOHED
JUTSA TPOBEJICHUS 3an MBI
71a00paTOPHBIX 3aHATHH
VY4eOHble ayiuTopun K-120, MamvHHBIH1 cepBep, KOHAUIMOHED
IS IPOBEICHUSA 3as1 UBIL]
MTPOMEKYTOUHON
aTTecTaluu
[Tomemmenus mist I'-205/2, Kabuner Kpecyo pabouee, CTeIUIax, CTyJ, mkad, mrad
CaMOCTOSATEIILHOU COTPY/AHUKOB Kag. JUIsL JOKYMEHTOB, CTOJI TUCbMEHHBIH,
paboThI "TTM" KOMIIBIOTEPHAs CETh C BBIXOJAOM B lIHTEpHET,
KOMIIBIOTEP NEPCOHAIbHBIN, IPUHTED,
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XOJIOAUJIBHUK

TTomemenust misa
KOHCYJIbTUPOBAHUS

I-219/2,
IIpenonaBarenbekas

Kpecio pabodee, CTOJ MperoaBarTesis, CToM,
cTyn, mKad, mrad 1Is JOKYMEHTOB, HIKad JUIs
OJSKbI, Kad A5 XpaHEHUS] UHBEHTap#,
KOMIIBIOTEpHAsI CETh ¢ BBIX0JI0M B HTEpHET,
KOJIOHKH, MHOTO(YHKITHOHAJIBHBIH IIEHTD,
KOMIIBIOTEP MEePCOHATBHBIN, XOJIOJUIbHUK,
KOHJIMIIMOHED

I'-208,
[IpenonaBaTenbckas

Kpecio pabouee, cTOJ, CTY, mKkad, mkad s
JIOKYMEHTOB, 1IKaQ A OACKAbI, CTOI
NIACbMEHHBIA, KOMIIBIOTEP NEPCOHAIbHBIN

TTomerenust misa
XpaHeHUs
obopynoBaHUs U
y4e0HOr0 MHBEHTapPsI

I'-05, Macrepckas
kad. "TTM"

CTCIUIAXK IJI1 XpaHCHUA HHBCHTaps
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

FI/II[pOHpI/IBO,ZI U TUAPOITHCBMOABTOMATHUKA B CUCTEMAX YIIPABJICHUA

(Ha3BaHME AUCIUILINHBI)

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1
KM-2
KM-3
KM-4
KM-5

['unpaBnuueckue criensamue npuBosl (TectupoBaHue)
30JI0THUKOBBIE Apoccenupyroiiue pacnpenenntenu (TectupoBanue)
DneKTporuapaBiInueckue cuesuie npuBoasl (TectupoBanue)
[TponopunonansHas rugpasiuka (TecrupoBaHue)

Hcnwitanus ruaponpuBooB (JIaboparopras pabota)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuummabl KM: L 2 3 4 S
paznena AT AER Henens 4 8 13 16 16
KM:
1 ['mapaBianueckue ciaeasiine IpUuBOIbI
1.1 I'mpapaBauyeckue ciueasume npruBOoIbl + + + +
2 30JI0THUKOBBIE IPOCCEINPYIOIINE
pacrpeeInTeNn
21 30JI0THUKOBBIE IPOCCENNPYIOIINE + + + +
pacnpeneIuTeNnn
3 DNEKTPOruApaBINYECKUE CIEIAIINE TPUBOJIBI
3.1 DIEKTPOTUAPABINYECKUE CIAECASIINE TPUBOIBI + +
4 CrpyliHble THAPOYCUIIUTETN
4.1 CrpyliHble THAPOYCUIIUTEIN + + + +
5 DeKTpOruApaBInYeCcKHe 1aroBble MPUBOIBI
5.1 ONEKTPOruApaBINYECKHE IaroBble IPUBO/IBI + + + +
6 [TponopunoHanbHast THIPABINKA
6.1 [TponopunoHanpHas THIPABINKA + + +
7 VcTOYHUKM SHEPTONUTAHUS THAPOIIPUBOIOB
7.1 VcTOYHMKN SHEPrONUTAaHUS TUAPOIPUBOIOB + + + +
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IIneBMaTHUYECKHE CHCTEMBI aBTOMAaTHUECKOTO

8 peryJIupoBaHUs
8.1 [TneBMaTHYECKHE CUCTEMBI aBTOMATHYECKOTO +
peryJIupoBaHus
Bec KM, %: | 20 20 20 20 20
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

IIpuio:xkenue b

FI/II[pOHpI/IBO,ZI U TUAPOITHCBMOABTOMATHUKA B CUCTEMAX YIIPABJICHUA

(Ha3BaHME OUCIUILINHBI)

1 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUSTHH TEKYIIEr0 KOHTPOJISI YCIEeBAEMOCTH MO KYPCOBOMY

NPOEKTY:
KM-1 Cobmonenune rpaduka poimoaHeHus KI1
KM-2 Cobmonenue rpaduka Boimonnenus: KI1
KM-3 Cobmonenune rpaduka poimoaHeHus KI1
KM-4  Cobmonenue rpaduka Boimonnenus KI1 u kauecto opopmnenmst KII

Bujx npome:xyTouHoii arrecranmuu — 3amura KI1.

Wunekc KM- | KM- | KM- | KM-
Howmep Paznen kypcoBoro mpoekTa/KypcoBoii paboThl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
O3HakOMJICHHE C 33/IaHUEM Ha MPOEKT, C METOTUIECKUMHU
1 YKa3aHUSAMHU, AITOPUTMOM MIPOCKTHUPOBAHUS U UCXOTHBIMU + +
JTAHHBIMH KYPCOBOT'O TIPOEKTA
5 AHanu3 Tpe6oBaHMI HAJCUCTEMBI, Pa3MEIICHUS + +
TUAPONPUBOIOB HA OOBEKTE
3 Pa3paboTka mpUHIMNHNAIBHON THAPABINYECKON CXEMBbI + +
4 CocraBieHue UKIOrpaMMbl paboThI THAPOIIPUBOAA + +
5 Pacder 0CHOBHBIX TapaMeTPOB THIPONIPHUBO/IA U TTOI00D + +
T'HJIpO00OPYI0BaHUS
Pacuer 6a30BBIX MapamMeTpOB OJTHOTO U3 YCTPOMCTB
6 THJIPOIIPUBO/IA, BHIIOJHEHUE HEOOXOIUMBIX TPOYHOCTHBIX +
pacueToB
7 Pa3paboTka KOHCTPYKIIMU OJJHOTO U3 YCTPOUCTB +
THJIPOITPUBO/IA
Bec KM, %:| 10 | 30 | 30 | 30
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