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[Tporpamma  gucummiauebel  «lIpoexTupoBaHue CcHCTEM  yIIpaBIIEHHUS»
cocranjieHa B cootBeTcTBUU ¢ TpeboBaHusAMH PI'OC BO u yueOHBIM IUIaHOM 110
Hanpasienuto 27.03.04 «VYmpapieHre B TeXHHMYECKHX CHCTEMax» IO MPOQHITIO
MOJArOTOBKH «DJIEKTPOHHBIE CUCTEMbI YIIPABICHUS».

[Iporpammy coctaBmiI: % b.B. KupuinyeB — K.T.H., JOLEHT.

[Tporpamma jucuuniaunsl  «IIpoexkTupoBanue CHUCTEM YINpaBJIEHUS» 10
HanpasyieHuio 27.03.04 «YmpapieHHe B TEXHUYECKHX CHCTEMax» U MPOoQuio
MOJArOTOBKH «DIIEKTPOHHBIE CHUCTEMBI YIIPABJIEHHUs» YyTBEp)K/EHa Ha 3ace/laHuH
kadeapsl K ABTOMaTHKa U yIpaBIEHUE»

3aBeayromuii kadeapoii e A.B. Ky3nenon

[TporpamMma coriiacoBaHa ¢ pyKoBoauTenaeM 00pa30BaTeIbHON MPOrpaMMBbl
no HamnparieHuto noarotoBku 27.03.04 «YnpasiieHHe B TeXHHYECKHX
cHcTeMAax» 110 MPOGUITIO OATOTOBKH « )JIeKTPOHHBIE CHCTEMbI YIIPABJICHHS.

/A.B. Ky3nenos/

[TporpamMma yTBepiK/ieHa Ha 3acelaHUU y4eOHO-MEeTOAMYeCKON KOMUCCHH
(bakypTeTa MalIMHOCTPOCHHUS.
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1. He.]'ll/l H 3aJa494 OCBOCHUA JUCHUITJINMHDBI
1.1. ey AUCHUIIHHBI

K ocHOBHBIM 11€JIIM OCBOCHUS JAUCHUITIIMHBI «HpOCKTHpOBaHI/Ie CHUCTEM YIIpaBJICHUSA
CJICAYCT OTHCCTH:

— ¢opMHUPOBaHKE y CTYICHTOB 3HAHUI OOIIUX MPUHITUIIOB, METOJIOB U CPEACTB MPOCKTHUPOBAHUS
ABTOMATUYECKUX U aBTOMAaTU3UPOBAHHBIX CUCTEM YIPABJICHUS,

— TIOJITOTOBKY CTY/ICHTOB K JACSITEILHOCTH B COOTBETCTBUU C KBATH(PUKAITMOHHON
XapaKTepUCTUKOM OakaaBpa Mo HANpaBICHUIO.

1.2. 3amauy AMCHUILIHHBI

O3HakOMJICHME C  OCHOBHBIMM  IIOHATUSMH, OTHOCALIMMMCSI K  IPOEKTUPOBAHUIO
ABTOMAaTU3MPOBAHHBIX U ABTOMAaTUYECKUX CUCTEM YIIPaBIICHUS;

W3y4yeHrne OCHOBHBIX IPUHILIUIIOB IPOEKTUPOBAHUS CUCTEM.

N3ydeHne npoeKTHBIX [TapaMeTpPOB, CTA/INMI, 3TANIOB U MPOLEAYP, ACHEKTOB U YPOBHE.
W3y4yeHne MeTOI0B U NPOLIEyp aHAJIN3a IIPU IPOEKTUPOBAHUHU.

W3yyenue MeTo10B U MpOoLEeAyp MapaMeTPUIECKOrO CUHTE3A.

W3y4yeHne METOI0B U aITOPUTMOB IIPUHATHS PELLICHUN, B TOM YHCJIE DBOIIOLUOHHBIX.

N3yyenue MeTo10B U aIrOpuTMOB MHOTOKPUTEPHUAIBHOM MAPaMETPUIECKON ONTUMHU3ALIAH.

2. Mecto nucuuiuinHbl B cTpykrype OOII 6akanaspuara

I[I/ICIII/IHJ'H/IHa ((HpOCKTHpOBaHI/Ie CHUCTEM YIOpaBJICHUSA» OTHOCHUTCHA K qucity
npoecCHOHANBHBIX Y4eOHBIX TUCIUILUIMH BapHaTUBHON YacTu 6a3oBoro 1ukia (b1) ocHoBHOM
oOpasoBarenbHON MporpaMMmbl OakaiaBpuata. OHa CBsi3aHA JIOTHYECKH M COJEPKATEIHHO-
METOJUYECKH CO CIEAYIOIMNUMU JUCIUILTHHAME U TipakTukamMu OOIT:

B 6aszoeoti vacmu broka 1 (b.1.1):

- MaremaTuka,

- MaremMatnueckre OCHOBBI TEOPUH YIIPABIICHUS;

- Teopust aBTOMaTH4ECKOTO YIPABICHUS;

- [IporpamMmmupoBaHue U OCHOBBI AJITOPUTMHU3ALINH;
- UmxeHepHas KoMnbloTepHas rpaduka;

- BBeieHuE B IPOEKTHYIO EATENBHOCTb.

B sapuamuenoii vacmu Bnoka 1 (b.1.2):

- OCHOBBI yIIpaBJI€HUS! U aBTOMATHKHU;

- I'padmnueckuit unTepdeiic oneparopa;

- MoaenupoBaHie CUCTEM YIIPaBIICHHUS;

- lHTerpupoBaHHble CHCTEMBI IPOEKTUPOBAHNS U YIIPABJICHMUS.

B oucyunnunax no evibopy bnoxa 1 (b.1.3):
- HTenIeKTya bHbIe CHCTEMbI YIIPABICHNUS;
- ABTOMATH3aIHsI TEXHOJIOTHYECKUX MPOIECCOB M MMPOU3BOJICTB;
- OCHOBBI TEOPHHU CHCTEM U CUCTEMHOT'O aHAIU3a.



3. IlepeyeHs MIIAHUPYEMBIX Pe3yJIbTATOB 00Y4eHHS MO TUCHUILIHHE
(MoxyJ110), COOTHECEHHbIE C IIJIAHMPYEMBbIMHU pe3yJIbTATAMU O0CBOEHUS
00pa3oBaTe/IbHOI MPOrPaAMMBbI

B pesynpraTe OCBOCHHMS JUCHUIUIMHBI (MOAYJs) y oOywaromuxcs (HOpMUPYIOTCS
CICAYIOMUC KOMIICTCHIIUN U NOJIKHBI 6BITL AOCTUTHYTHI CICAYIOIINEC PC3YyJIbTAThI O6y‘-ICHI/ISI KakK
JTaIl (bOpMHpOBaHI/IH COOTBCTCTBYIOIIIHUX KOMHGTCHHHﬁZ

KOI{ KOMIICTCHIIMH

B pesyabrare
OCBOEHHS
o0pa3oBaTebLHOM
MPOrpaMMblI
o0yuarommiicst 10/:KeH
odJsagaThb

IlepeueHb MIIAHUPYEMBIX Pe3yabTATOB
00y4yeHMsI 10 JUCHHUILINHE.
Ooyuarommuiicsi 10J2KeH
3

I1K-3

Crnoco0eH OCyIIECTBIISITh MOJTOTOBKY K
BBIITYCKY IIPOEKTa aBTOMaTU3UPOBAHHON
CHCTEMBI yIPaBICHHS TEXHOJIOTHUECKUMHU
IpoleccaMu

3HaTh:

- KIaccu()UKAIUIO K OCHOBHBIC BH/IBI
MIPOEKTHBIX MPOLEAYD;

- TEXHOJIOTHIO TTOMCKA ONTHMAJIBHEIX
MIPOEKTHBIX PELLIECHUM;

- IpaBWJIa MOCTPOEHUSI MAPIIPYTOB
MIPOEKTUPOBAHMS,;

- cnenu )UKy IPOSKTUPOBAHUS CHCTEM
YIPAaBJIEHUS C YETIOBEKOM;

- METOJIbI M aJITOPUTMBI IPUHSITHUS
IIPOEKTHBIX PELICHUM.

YMerhb:

- OCYIIECTBJISITH MPEANPOCKTHHIE
HCCIIeIOBAHMs, BKIIFOYAIOIIUE MaTE€HTHRIN
MOKCK aHAJIOTOB ¥ MPOTOTHUIA
MIPOEKTHPYEMOTO OOBEKTA, YTOUHSTH LEH
MIPOEKTA;

- IPOBOJUTDH NPEABAPUTENBHYIO TEXHUKO-
SKOHOMMYECKYIO IKCIEPTU3Y AJIs1 OLIEHKH
OKYIIae€MOCTH NPOEKTA;

- IPUMEHSATh METOBI U AJITOPUTMBbI
aHanM3a M CUHTE3a IIPU MPOESKTUPOBAHNH;
- COCTaBJIATh, MOJIETUPOBATH U
ONTHUMH3UPOBATH CTPYKTYPHBIE CXEMBI
CHCTEM;

- Y4acTBOBaTh B APYTrUx padboTax mo
pacyery v MpOEKTUPOBAHUIO OTIEIIbHBIX
OJIOKOB U YCTPOWCTB CHCTEM
aBTOMATH3AINY U YIIPaBJICHUS U BEIOUPATh
CTaH/JapTHBIE CPEJICTBA ABTOMATUKH,
M3MEPUTENBHOMN U BHIYUCIUTENIbHOM
TEXHUKH JJI51 IPOEKTUPOBAHUS CUCTEM
aBTOMATH3AINH U yIPABICHUS B
COOTBETCTBHMH C TEXHUYECKUM 3aJaHHEM.
Baagern:

- HaBBIKaMU TI0 MPUMEHEHHIO aJITOPUTMOB
napaMmeTpuIecKoi ONTHMHU3AIINY,
MIPUHITHIO 000CHOBAHHBIX TIPOSKTHBIX
peLIeHHUIA;

- COBPEMCHHBIMH MH()OPMAITHOHHBIMHU
TEXHOJIOTUSIMU, METO/IAMU U CPEJCTBAMHU
MIPOEKTUPOBAHHUS




4. CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OOmass TPyJOEMKOCTh JHUCHUIUIMHBI COCTaBIIsIeT 8 3a4eTHhIX enuHuI, T.c. 288
aKaJIeMHUeCKuX 4acoB (3 HUX 126 yacoB ayaMTOPHBIX 3aHATUN M 162 yaca — camocTosTeIbHAS
paboTa CTy/IEeHTOB).

Paznmener  gucnmrummabel  «[IpoekTHpOBaHME CHCTEM YIPABICHUS» HW3YYalOTCS Ha
4eTBEPTOM Kypcax. B ceabMOM M BOCBMOM cemecTpax Beiensiercs 54 daca jekiuii, 36 yacos
71a00paTOpHBIX PadOT U 36 4acOB MPAKTHUECKUX U CEMUHAPCKUX 3aHATHH.

Cenbmoii cemectp: neknmu — 36 dacoB, labopatopHble padoTel — 18 wacos,
NPaKTUYCCKUX U CEMHHAPCKUX 3aHATHI — 18 4acoB (hopma KOHTpOIISI — 3a4erT.
Bocbmoii cemectp: nexkumu — 18 wacoB, nabopatopHble pabotel — 18 uwacos,

NPaKTUYECKHE U CEMUHAPCKHE 3aHITUS — 18 4acoB; TaK)Ke B BOCBMOM CEMECTPE MPEIyCMOTPEH
KypcoBasi paboTta, utoroasi popma KOHTPOJISL — SIK3aMEH.
CrtpykTypa U cojepkaHue JAUCIHUILUTUHBI «[IpoekTupoBaHHE CUCTEM YIpaBICHUS» IO
CpOKaM U BuJaM padboTel oTpaxeHsl B [Ipunoxennn 1.
Conep:xaHue pa3/iesioB JHCHHIIMHBI

Cenbmoii cemecTp
BBenenue

Hpe,[[MeT, 3aJa4yd U COACPKAHUC AUCHUILIIMHBI. OcHOBHEBIE IIOJIOKCHUS, IIOHATHA H
OIIPpCACIICHUS. OOBeKT IIPOCKTUPOBAHMA. Hpouecc MMPOCKTUPOBAHUA KaK IPOUECC YIIPABJICHU.
OpFaHI/ISaI_[I/IOHHO'TCXHI/I‘{eCKI/Ie CHUCTCMBI. ABTOMaTI/I3I/IpOBaHHOG IIPOCKTUPOBAHHUC.

CTpyKTypa npoiuecca npoeKTHPOBAHUSA

Cucremuenii noaxoxa. CxemorexHuka. CTWIM, acHeKTbl, HEpPAPXUYECKHE YPOBHU
npoektupoBanus. Craauu, S3Tambl, MNPOUEAYpPbl MPOEKTHpOBaHUS. IIpoekTHBIE mNapaMeTpsl:
BHEIIIHUE, BHYTpeHHHUE (yIpaBisieMble) U BoIxoJHble. CojepkaHue mpolecca MPOeKTUPOBAHMS.
[Tpouenypsl anamm3za W cuHTe3a. Knaccudukamus npoekTHbIX mpouenyp. Iloctpoenue
MapuIpyToOB IMPOEKTUPOBaHMs. YCIOBHUA pabOTOCHOCOOHOCTH. YCIIOBHS HKCIUTyaTaluH.
CopnepxaHue TeXHHMYECKOro 3agaHusi Ha npoektupoBanue. Knaccuduxamus CAllp. Cpencra
o0ecrieyeHus mporecca MPOeKTUPOBAHUS.

IIpoueaypsl anaausa

Pacnipenenennble Moneiau Ha MHKpPOypoBHEe mpoekTtupoBanHud. Juddepennmanbubie
YpaBHEHHsI B YaCTHBIX MPOM3BOJHBIX. YpPAaBHEHHMsS MaTeMaTHUeCKOW (HU3UMKU C 3aJaHHBIMU
KpaeBbIMH yCIOBUSIMH. [Ipumep: ypaBHEHHE TEIUIONPOBOAHOCTH. ['paJMe€HT W JUBEpreHuus
(GyHKIMU TeMIlepaTypbl CTep)KHSA. Jlpyrue mpuMepbl paclpesieleHHbIX MOJeNei: ypaBHEHUs
mubdy3un  4yacTHIl, HENPEPHIBHOCTM TOKOB B  MOJYNPOBOJHUKAX, HAMNPSXKEHHOCTH
aneKTpuyeckoro noJs (ypaBHenue Ilyaccona).

YncsieHHBbIE MeTOABI MPOLIEYP AaHAJIM3A

Cerounble MeTonpl. MeTon KOHEWHbIX pasHocTeil. [IaGmoHBI W y3J70BBIE TOYKH.
KoneuHo-pa3HocTHbIE omepaTopbl.  MeETOJ KOHEYHBIX 3JJIEMEHTOB. YPAaBHEHHS HEBS3O0K.
Pemienue ¢ momMomipro Merona KoJUIOKauuii. PemieHue ¢ mOMOIIBI0 METOJa HAaMMEHBIIUX
KBaJpaToB. Pemienune ¢ nomonipio metoaa ['anepkuna.

IIpouenypsi cunTe3a. [lapameTpuyeckasi ONTUMHU3 AU
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3ajaya mapamMeTpU4ecKod ONTHMHU3aLMU. JleTepMUHMpOBaHHAs IIOCTAHOBKA 3a/adM.
Knaccugukanus mMeronoB napamerpuyeckoi ontumusanuu. [TonckoBsle METOIBI SKCTpEMyMa
1eNeBoi (PYHKIMH U MX XapaKTepUCTUKU. HarpaBineHue u mar noucka, HOpMUpOBaHHE, yCIOBUE
OKOHYAHUS NIOMCKA. MeTobl OTHOMEPHOM ONTUMHU3ALUU: JUXOTOMHYECKOTO JEIECHMS, 30JI0TOrO
ceueHus, yncen GuboHauun, MOJIMHOMHUAIBHOMN aNIPOKCUMAIIUH.

MHOFOMepHaﬂ mapamMerpuieckas OonTuMmu3anus

MeTtopl HyJIEBOTO NOpSJKA: MOKOOPAMHATHBIN ciiyck (Metox ["aycca—3elinens), MeTon
Po3enOpoka, meron koH¢urypauuii. Meron npedhopMupyemMoro MHOTOrpaHHUKa. MeTobl
nepBoro mnopsaka (rpamueHtHbie). Meron HaucKopeiimero crycka. MeToll CONpsHKCHHBIX
rpagueHToB. MeTtoasl BToporo nopsaka. Merox Herotona.

YcnoBuas ontumusanysi. Meroa MHoxkuTenei Jlarpanxa. Meronsl mrpadHbIX yHKITHIA.
MeTtoapl BHyTpEHHEN U BHEIIHEN TOYKH. MeTos mpoeKkuny rpaaueHTa. becronckoBbie METOBI.
Meton Monre-Kapio.

BocbMoii cemecTp

IIpuHsTHE IPOEKTHBIX pPeLICHUI

3anavya npuHATHS pemieHui (Bbioopa). OcHoBHbIE MpobieMbl. Kputepun npeanoyTeHus.
[IpencraBiaenne MHOXecTBa anbTepHAaTUB. Mopdonornyeckue TaOaULbl. AJbTEpHATUBHBIC
rpadsl. Onrcanue 3a1a4u BEIOOpa HA KPUTEPUATBHOM SI3bIKE. MHOXKECTBEHHOCTD 33]1a4 BBIOOpa.
3aBUCUMOCTb CUTYallMH BBIOOPA OT (PaKTOPOB: CBOMCTB MHOXECTBA albTEPHATUB, KOJIMYECTBA U
XapakTepa KpUTEpUEB, peKUMa BbIOOpa, €ro MociaeACTBHM, BH/la OTBETCTBEHHOCTH 3a BHIOOp U
CTETEHH COTJIaCOBAHHOCTH LIETIEH.

Metoab! pemeHusi npodJeMbl BbIOOpa

Meton cBepTku KputepueB. CBeleHHE MHOTOKPUTEpPHAIbHOM 3adaud BbIOOpa K
OJHOKpUTEpHUAIbHOM. MeTos yCTymoK. YciIoBHas MakcUMU3alusa. MeTon HAealbHON TOYKH.
MmuosxectBo Ilapero. Onucanue 3agaun BbIOOpa Ha s3bIKe OMHApHBIX OTHOIIeHMH. CBoicTBa
OMHapHbIX OTHOWIEHWH. OTHOLIEHHS >KBUBAJIEHTHOCTH, MOpPsJIKa M JOMUHHUpoBaHuA. ['pad
npennoureHuil. Onucanue 3aaun BbIOOpa Ha s3bIKe QYHKIMI BbIOOpa. AKCHOMBI BBIOOpA.

3B0.]'IIOIII/IOHHLIC ME€TO/AbI B IPOCKTUPOBAHUH. Pemienye onTUMH3AIUOHHBIX 33124

Krnaccudukanus sBomONHMOHHBIX MeTo/0B. IIpocToit reHernueckuit anroput™. Bridbop
poIauTENEH, KPOCCOBEpP, MYyTallMM, CEJeKIMs. Pa3HOBMIHOCTH TE€HETMYECKHX OIEpaTOpOB.
Onucracuc W nepeynopsapodeHue. DOOpMHpPOBAHHE XPOMOCOM. ['€HEeTHYeCcKHil MeTon
KOMOWHUPOBaHMUS  3BPUCTUK.  OBOJIONUS  CIOXKHBIX  CHUCTeM. Mojenn  3BOJIIOLUH.
Knaccudukanus wmojeneid 3BOJIOUMN €CTECTBEHHBIX CHCTEM. OBOJIIOIHS HCKYCCTBEHHBIX
cucrem. Ilponecc  sBomonMM  NPOM3BOJACTBEHHBIX  cucteM. [Ipomecc  3Bomronun
MH(OPMALIMOHHBIX CUCTEM.

MHorokpurepuajJbHas NapaMmeTpu4yecKasi ONTUHMHM3ALMS CUCTEMbI YIIPABJICHUS
Brei6op kputepueB ontumanbHocTU. Ckanspuzanusi Kputepus. BpiOop ympaBiseMbIx

napamMcTpoOB. MOI[CHI/IpOBaHI/Ie JAUHAMHUKHU CHUCTEMblI U BBIYHCIICHUC 3Ha4YCHUHU KpUTCPUCB.
IToctpoenune muoxectBa [Tapero.



5. O0pa3oBaTesibHbIE TEXHOJIOTUHI

Mertoarka npenogaBaHus AUCHUILTUHBI «[IpOCKTHpOBaHUWE CHUCTEM YIPABICHUS» U
peanu3anysi KOMIICTEHTHOCTHOTO IOJIXOAa B HW3JIOKEHHWM M BOCIPHUATHHA MaTepuania
MpeyCMAaTPUBAET UCIIOJIBL30BAHNE CIEAYIONINX AKTUBHBIX U HMHTEPAKTUBHBIX (POPM MPOBEICHUS
TPYIIOBBIX, HHINBUYaTbHBIX, ayJUTOPHBIX 3aHATHH B COYCTAHUH C BHEAYAUTOPHOU paboOTOM ¢
1eJTbI0 (POPMUPOBAHUS U PA3BUTHS MPOPECCHOHATHHBIX HABBIKOB 00yUaIOIIUXCSI:

- IOITOTOBKA K BBIMOJIHEHUIO J1a00paTOpHBIX padoT B 1ab0paTopUsx By3a;
- BBITIOJTHEHUE JTA0OOPATOPHBIX pabOT B JIA0OPATOPUSIX BY3a;
- OpraHu3anus 1 NpoBeJCHNE TEKYILEro KOHTPOJISI 3HAaHUM CTYJIEHTOB B JOPME YCTHOTO OIPOCa;
- HHAUBUyaIbHOE 00CYKICHNE U 3aIlUTa BHIMOIHAEMBIX 3TAllOB KYpCOBOM paboTHI,
- MPOBEJACHUE WHTEPAKTUBHBIX 3aHATUN IO MOJATOTOBKE K KOMIBIOTEPHOMY TECTHPOBAHUIO C
UCTONB30BaHUEeM  mporpamMmmHoro  komiuiekca — «TectCrymmo»,  pazpaboTaHHOrO 10X
pykoBoactBoM b.B.KupunuueBa Ha xadenpe «ABTOMaTHKa U yopaBlieHue» (paHee —
«ABTOMAaTHKa, HH(POPMATHKA U CUCTEMBI yIipaBiieHUs») wiu LMS cucremsr,
- HCIIOJIb30BAaHME WHTEPAKTUBHBIX (OPM TEKyIIero KOHTpods B ¢opMe ayauTOPHOTO
KOMITBIOTEPHOTO TECTHPOBAHHUS C HCIOJIB30BAHUEM IMPOrpaMMHOTO KoMmiuiekca «TectCryamno»
kadenpsl «ABTOMaTHKa U ynpasieHue» uiu LMS cucremsi.

VY aenbHbI BeC 3aHSTHUI, MPOBOJUMBIX B HHTEPAKTUBHBIX (OpMax, ONpeesieH IIaBHOU

HENbI0  00pa3oBaTeIbHONH MPOrpamMMbl, OCOOCHHOCTHIO KOHTHHI'CHTA OOYYalolMXCS |
coJiepKaHueM TUCHUILTUHBI «[IpoeKTHpOBaHHE CUCTEM YITPABICHHS» U B LIEJIOM I10 JTUCIUILTHHE
cocraisieT 43,75% ayaUTOPHBIX 3aHATUN. 3aHATUA JIEKIIMOHHOTO THUIA cocTaBisioT 42,86 % ot
o0bemMa ayAUTOPHBIX 3aHITHH.



6. OeHOYHbBIE CPEACTBA /ISl TEKYIIero KOHTPOJIS yCIeBAeMOCTH, IPOMEKYTOYHOM
aTTeCTALlMHU [0 UTOI'aM OCBOCHHS JIMCHUILUIMHBI H Y4eOHO-MeToAH4ecKoe obecneyeHne
CaMoOCTOSITeIbHOM PadoThl CTYIEHTOB

B mponecce o0ydeHHs HCHONB3YIOTCS CIEAYIOIIME OLIEHOYHBIE CPEACTBA TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTAIUNA, OLIEHOYHBIE ()OPMBI CAMOCTOSTEIILHON
paboThI CTYJICHTOB!

B cenbMom cemecTpe

- UHJIUBHTyaJIbHBIN ONPOC CTY/ICHTOB;

- 3aIUTa JJAOOPAaTOPHBIX padoT;

- KOMIIBIOTEPHOE TECTHPOBaHME MO MaTepHaiaM JIEKIMH W Ja0OpaTOpPHBIX pabOT B pexXuMe
IPOMEKYTOYHOTO KOHTPOJIS C SJIIEMEHTAMH TOACKAa3K1 U 00y4eHUS;

- KOMITBIOTEpHOE TECTUPOBAHUE IT0 MaTEepHalaM JICKIHI B pe)KUME UTOTOBOT'O KOHTPOJIS;

- 3a4eT 110 MaTepHataM CeIbMOr0 CEMECTpa.

B BocbMoOM cemecTpe

- UHAMBUYaJIbHBIA OTPOC CTY/ICHTOB;

- 3aIuTa JIAOOpaTOPHBIX padoT;

- KOMITBIOTEPHOE TECTUPOBAHHE 10 MaTepuayiaM JICKIIMH U J1a0OpaTOpHBIX paboT B PEKUME
IPOMEKYTOYHOTO KOHTPOJIS C AIIEMEHTAMH TIOJICKa3KU U 00y4eHUS;

- BBINOJIHEHHWE KYypCOBOM paboThl (110 WHAMBHAYAIBHOMY 33JaHHUI0 JUIS  KaKIOTrO
oOyyarorierocs);

- KOMITBPIOTEpHOE TECTHpPOBaHHE IO MaTepualaM KypCOBOTO MpPOEKTa U 3alluTa KypCOBOM
paboTHI;

- KOMITBIOTEPHOE TECTUPOBAHUE 110 MaTepuaiaM JEKIIUN B PEKUME UTOTOBOTO KOHTPOJIS;

- DK3aMeH 110 MaTepruasaM BOCBMOTO CEMECTpa.

KypcoBass paGora mnpencraBisier co0oil pabOTy, TMOCBSAIICHHYIO MPOEKTUPOBAHUIO
3aMKHYTOH JTMHAMHMYECKOW CHCTEMBI YIpaBJIEHUS HE HIDKE 3-TO MOPSJIKA, YIOBJIETBOPSIOLICH
3aJJaHHBIM TPEOOBAHUSAM TI0 KAYeCTBY 3a CUET MHOTOKPUTEPUAIBHOW MapaMeTpUIeCcKOi
ONTHMH3ALMH, OCYIECTBIISIEMON 0 M3BECTHBIM ajroputMam B cpeae SiminTech (MBTYVY 3.7)
i B Matlab.

OneHouyHbIE CpelicTBAa TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE
BOIIPOCHI, BKJIIFOUEHHBIE B TE€CTHI JOCTHKEHUI OTKPBITOW (OPMBI, UCIIOJIb3YeMbIE TPOTPAMMHBIM
komruiekcoM «TectCryano» mimm LMS cuctemsr.

6.1. @oH/ OLIEHOYHBIX CPEACTB IJIS IPOBEACHHUS MPOMEKYTOYHON aTTEeCTALUH
o0yyarommxcs M0 JMCHUIIMHE (MOYJIIO0).

6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHEM 3TanoB UX GOpMHPOBaHMA B Ipouecce
0CBOCHUs 00pa30BaTEIbHOM IPOrPAMMBI.
B pesynbraTe OCBOCHMS AUCHUILIUHBI (MOAYJs) (OPMHUPYIOTCS CIeayrolue
KOMIICTCHIIN

Kon B pe3yabTaTte ocBoeHus 00pa3oBaTebHOI MPOrpaMMsbl 00y4YalOLIHIiCs A0JIKeH
KOMIIeTeHIIUH 00J1a1aTh
I1K-3 Crnoco0eH OCYIIECTBIIATh MTOATOTOBKY K BBIITYCKY IPOEKTa aBTOMAaTU3UPOBAHHOM

CHUCTEMbI YIIPABJICHUS TCXHOJOTMYCCKUMU ITpoHeccaM




B mpormecce ocBoeHusi 00Opa3oBaTenbHONW MPOTPAMMBI JAHHBIE KOMIIETCHIIUH, B TOM
YHCIIie UX OTACTbHBIE KOMIIOHEHTHI, (JOPMHUPYIOTCS MTO3TAITHO B XO€ OCBOCHUS O00YJaIOIIMHUCS
JUCIUIUIMH  (MOJyJiel), TPaKTHK B COOTBETCTBUM C YYEOHBIM TIUIAHOM | KaJCHIAPHBIM
rpagukoM ydeOHOTO IpoIiiecca.

6.1.2. Onucanue nokasareJeii 1 KpuTepreB OLEHUBAHUS KOMIIeTeHIMH, GopMUpPYyeMBIX 110

HTOraM OCBOCHHUSA JUCIHUITIJINHBbI (MOIlyJIﬂ), OIMMCAHHEC IIKAJ OCHUBAaHUA.

[TokazaTteneM OIIGHMBAaHUS KOMIICTCHLMH Ha pPa3MUYHBIX 3Tanmax MX (OPMHPOBAHUS

ABIACTCA HOCTHXKCHHC O6y‘IaIOHII/IMI/IC$I IJIAaHUPYEMBIX PE3YJIbTAaTOB 06y‘l€HI/I${ 110 JUCHUIIJIMHE

(Momyito).
Kpurepum oueHuBanus
IToxa3artenn 5 3 4 5
3HATH: OOyuaromuiics OOyuarommiics OOyuarommiicst OO0yJatontuiics
3aKOHOMEPHOCTH, JEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPUPYET
METOJIBI U MOJIHOE OTCYTCTBHE | HEIOJHOE YaCTUYHOE MIOJIHOE
AITOPUTMBI WM HEJIOCTATOYHOE | COOTBETCTBHE COOTBETCTBUE COOTBETCTBHE
MPOEKTUPOBAHUS COOTBETCTBUE CIICAYIOIIMX 3HAHMHN: | CIENYIOUINX 3HAHUMN: | CIEIYIOUINX 3HAHM!
aBTOMATUYECKUX U CIEeAYIOIIMNX 3HAHUI: | 3aKOHOMEPHOCTEH, 3aKOHOMEPHOCTEM, 3aKOHOMEPHOCTEH,
ABTOMATH3MPOBAaHHbI | 3aKOHOMEPHOCTEH, METOJIOB U METOJIOB U METOJIOB U
X CHCTEM METOJIOB U ITOPUTMOB ITOPUTMOB aNTOPUTMOB
YTIpaBIICHUS; ITOPUTMOB TIPOCKTUPOBAHUS MIPOCKTUPOBAHUS MIPOEKTUPOBAHHS
KIacCH(UKAIHIO 1 MPOEKTUPOBAHUS aBTOMATHYECKHX U ABTOMATHYECKHX U ABTOMAaTHYECKHUX U
OCHOBHBIC BUIBI ABTOMATHUYECKHUX U aBTOMATH3MPOBaHH | aBTOMAaTH3WPOBaHH | aBTOMAaTH3MPOBAHH
MPOEKTHBIX AaBTOMATH3MPOBAaHH | BIX CHCTEM BIX CHCTEM BIX CHCTEM
npouenyp; BIX CHCTEM YIpaBIIeHNUS; YTIPaBICHUS; YIIpaBICHUS;
TEXHOJIOTHIO MTONCKA | YIpaBICHUS; KJIacCU(PUKAIIIO U KIIaCCU(PHKAIIIO U KIaccu(uKamo u
ONTHMAJIbHBIX KJ1acCU(UKAIHIO 1 OCHOBHBIE BUJIBI OCHOBHBIE BUJIBI OCHOBHBIE BHJIbI
MPOEKTHBIX OCHOBHbIE BUJIBI HPOEKTHBIX HPOEKTHBIX MPOEKTHBIX
pelieHuii; MPOEKTHBIX npouenyp; Hpouenyp; MpOoIIEeTyD;
MpaBuia IpoIenyp; TEXHOJIOTHIO ITOMCKA | TEXHOJIOTHIO MOMCKA | TEXHOJOTHIO TOMCKa
MOCTPOCHUS TEXHOJIOTHIO MOUCKA | ONTHMAJIbHBIX ONITHUMAJIbHBIX ONTHMAJIbHBIX
MapIIpyToB ONTHMAJIBHBIX TIPOEKTHBIX TIPOEKTHBIX MIPOEKTHBIX
MPOEKTHPOBAHHUS; MPOEKTHBIX PpelIeHuit; npaBuiIa pelIeHuit; npaBuiIa PpELIeHUI; IpaBuiIa
cnemuduky peLIeHNI; TpaBHiIa TIOCTPOCHUSA TIOCTPOCHUSA MOCTPOCHHUS
MPOEKTUPOBAHUS MOCTPOCHHUS MapIIpyToB MapIIpyToB MapIIpyToB
CHCTEM YIIPaBJICHHUS | MaplIpyTOB MIPOEKTUPOBAHMS; TIPOCKTUPOBAHHUS; MIPOEKTHPOBAHHMS;
C YEJIOBEKOM; MPOEKTHPOBAHHUS; crienuduky crienuduky crenuduky
METOJIBI 1 crneuduky HPOEKTHPOBAHHMS NPOEKTHPOBAHHUS MPOEKTUPOBAHHUS
AJITOPUTMBI MPOEKTUPOBAHUS CHCTEM YIPABJICHHUs | CHCTEM YIPaBIICHHS | CHCTEM YIpaBICHUS
HNPUHSTHUS CHCTEM YIIPaBJICHHUS | C YEJIOBEKOM; C YGIIOBEKOM; C YEIIOBEKOM;
MPOEKTHBIX C YEJIOBEKOM; METO/IbI U METO/IbI U METOJIBI U
peLICHUIA. METOJIBI 1 AJITOPUTMBI AITOPUTMBI ANTOPUTMBI
AJITOPUTMBI TIPUHSTHS TIPUHSTHS TPUHSTHS
TPUHATHUS MIPOEKTHBIX TIPOEKTHBIX MIPOEKTHBIX
IIPOEKTHBIX pelieHuil. pelieHuil. pelIeHuii; cBo60IHO
peLIeHUH. Jomyckarorcst Jomyckarorcst oIepupyer
3HAYUTEIbHBIE HE3HAYHUTEIIbHbIC IPUOOpPETEHHBIMHU
OIINOKH, OINMOKH, 3HAHUSMH.
MIPOSIBIISIETCSI HETOYHOCTH,
HEI0CTaTOYHOCTh 3aTpyHEHUs PU
3HAHMH, 110 PALY AHAIIMTHYECKUX
ToKasareJei, omneparusx.
oOyJaromuiics
HCTIBITHIBACT
3HAYUTEJIbHBIC
3aTpyJHEHUs pU
OIIEpUPOBAHUHU
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3HAHHUSMH TIPU UX
NIEPEHOCE Ha HOBBIC
CHUTYaIWH.

YMeThb: OO6ygatomnimiics: He Obyuarommiics Obyuarommiics OO0yuatontuiics
MPOU3BOIUTH yYMEET WA B JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHUPYET
pacdeTs 1 HEJIOCTaTOTHOH HETIONTHOE JaCTUIHOE MIOJTHOE
MPOEKTUPOBAHNE CTEIICHN yMEeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
OTAEIBHBIX OJIOKOB MPOU3BOIUTH CIICTYFOLITIX CJICTYFOLITIX CIIEAYFOLITNX
U YCTPOUCTB CUCTEM | pacdeThl U YMCHUM: YMEHUM: YMEHHUIA:
aBTOMAaTHU3aLUU U MPOEKTUPOBAHUE MIPOU3BOIUTH MIPOU3BOIUTH IIPOU3BOUTH
yIpaBIeHUs U OTJEJBHBIX OJIOKOB pacueTsl u pacueTsl U pacueTsl 1
BBIOMPATh U YCTPOUCTB CUCTEM | MPOEKTHPOBaHUE MIPOEKTHPOBAHUE MIPOEKTHUPOBAHUE
CTaHJapTHHIE aBTOMAaTHU3aLUU U OTZAENBHBIX OJIOKOB OTZAENBHBIX OJIOKOB OT/EJBbHBIX OJIOKOB
cpencTaa yIpaBIeHUs U U YCTPOMCTB CHCTEM | U yCTPOICTB CUCTEM | M YCTPOICTB CUCTEM
ABTOMATHKH, BBIOMPATH aBTOMATH3ALUH U aBTOMATH3ALUH 1 aBTOMATH3aLUH U
HU3MEPHUTENBHOM 1 CTaH/apTHbIC YIpaBICHUS U YTIPaBICHUS U YIpaBICHUS U
BBIYHCIIATEIILHON CpeacTBa BEIOMpATh BEIOMpATh BBIOMpATh
TEXHHUKH JJIs ABTOMATHKH, CTaH/apTHbIE CTaH/apTHbIE CTaH/apTHBIC
MPOEKTUPOBAHUS WU3MEPHUTENBHON 1 CpencTBa cpeacTBa cpencTBa
CHCTEM BBIYHCIINTEIILHON aBTOMATHKH, aBTOMATHKH, ABTOMATHKH,
aBTOMAaTH3aLUHU U TEXHUKHU JJIS HU3MEPUTENIBHON U U3MEPUTENHHOHN U U3MEPUTEIIBHON U
yIpaBJIeHUsS B MIPOEKTUPOBAHUS BBIUNCIIUTENIbHON BBIYUCITUTEIHHOMN BBIUHCIIUTEIBHON
COOTBETCTBHUH C cUCTeM TEXHUKHU IS TEXHUKHU TS TEeXHUKHU JJI5
TEXHUYECKUM aBTOMAaTH3aLUHU U MIPOEKTHPOBAHUS POEKTUPOBAHUS MIPOEKTHPOBAHUS
3a/laHHEM. yIpaBJIeHUs B CHCTEM CHCTEM CUCTEM
COOTBETCTBHH C aBTOMATH3ALUH 1 aBTOMATH3ALUH U aBTOMATH3aLlUH U
TEXHHYECKAM YIpaBIICHUS B YTIPaBIICHUS B YIIpaBICHNUS B
3aJaHUEM. COOTBETCTBHU C COOTBETCTBHH C COOTBETCTBHH C
TEXHHYECKUM TEXHUIECKUM TEXHHYECKAM
3a7laHUEM. 3aJJaHUEM. 3a7laHUEM.
Homnyckarores ‘VYMeHHst OCBOEHEI, CB0001HO
3HAYUTENbHBIE HO JOIYCKAaIOTCs onepHupyer
OLINOKH, HEe3HAYUTEIIbHBIE IpUOOPETEHHBIMHU
HPOSIBIIAETCS OmnOKH, YMEHHSAMH,
HEJI0CTaTOYHOCTb HETOYHOCTH, MIPUMEHSET UX B
YMEHUH, 10 psy 3aTpYAHEHUS NIPH CUTYaIHAX
HoKa3aTeneH, AQHATTUTHYECKUX MOBBIIEHHON
oOyyatommuiics orepanusix, CJIO’KHOCTH.
HCTIBITHIBACT TepeHoce yMeHNH
3HAYUTEIbHBIE Ha HOBBIE,
3aTpyJHEHUS IpU HecTaHJapTHbIE
OTIEpUPOBAHNUHN CHUTYaI}H.
YMEHUSAMH NIPH UX
HepeHoce Ha HOBBIE
CUTYyalnu.
BJIA/IETh: OO6yyarormuiics He OO0yyaromuiicst B OO6yyaronmiics OGyuaronuiics B
- HaBBIKAMU BJAJeeT WIN B HEIOCTaTOYHON YaCTUYHO BIIA/ICET MIOJTHOM 00beme
MPaKTUIECKOTO HEIOCTaTOYHOMH CTETICHH BIIa/IeeT HaBBIKAMU BJIaJIe€T HaBBIKAMU
OCBOEHHSA U CTETICHH BIIaIeeT HaBBIKAMU MIPAKTUIECKOTO MIPAKTUIECKOTO
COBEpILEHCTBOBAHMS | HaBBIKAMU MIPAKTUYECKOTO OCBOEHHMSA U OCBOEHHUS U
METOJIOB 1 MpPaKTUYECKOTO OCBOEHHMSA U COBEpILEHCTBOBAHMS | COBEPILIEHCTBOBAHUS
TEXHOJIOTHH OCBOEHHUS U COBEpILEHCTBOBAHUSA | METOAOB U METOJIOB U
MPOEKTUPOBAHUS COBEpPILEHCTBOBAHHSA | METOAOB U TEXHOJIOTHH TEXHOJIOTH
ABTOMAaTU3HPOBAHHBI | METOAOB U TEXHOJIOTHH MIPOEKTUPOBAHUS MPOEKTHPOBAHUS
X M aBTOMaTUUYECKUX | TEXHOJIOTUI MIPOEKTHPOBAHUS aBTOMATU3UPOBAHH | aBTOMAaTU3HPOBAHH
CHCTEM YIIPaBICHHS; | MPOCKTHPOBAHUS ABTOMATH3MPOBAHH | BIX U BIX H
- HaBBIKAMHU ABTOMATH3MPOBAHH | BIX U ABTOMAaTHYECKHX ABTOMAaTHYECKUX
HCTIOIb30BaHUS BIX ABTOMATHYECKHX CHCTEM YIIPaBJICHHS, | CHCTEM YIPaBICHHUS,
COBPEMEHHBIX aBTOMATHYECKUX CHCTEM YIPABJICHHS, | HABBIKAMH HaBbIKAMHU
CpeACTB CHCTEM YIIPaBJICHHS, | HABBIKAMH HCTIONb30BaAHUSA UCTIONIb30BaHUS
aBTOMATH3MPOBAaHHO | HABBIKAMH UCTIONb30BaHMSA COBPEMEHHBIX COBPEMEHHBIX
ro NPOEKTUPOBAHUs, | UCHOIb30BAHUS COBPEMEHHBIX CPEICTB CpeaCTB
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- HaBBIKAMHU
[IPUMEHEHUS
JIrOPUTMOB
apaMmeTpuuecKon
ONTUMHU3ALINY;

- HaBBIKAMHU
W3TOTOBJICHUS
yepTexken neranei
KOHCTPYKLUUI
IIPOEKTUPYEMBIX
CUCTEM,;

- HaBBIKAMHU
OCYLIECTBJICHUS
pacdeToB U
MIPOEKTUPOBAHMS
OT/IENIBHBIX OJIOKOB
U YCTPOWCTB CUCTEM
aBTOMAaTH3aL1H U
yOpaBJIeHUs U
BBIOMPATh
CTaHapTHbIE
cpencraa
aBTOMATHKH,
W3MEPUTENIbHON U
BBIYHUCIUTENBHON
TEXHUKH JJI51
MIPOEKTUPOBAHMS
CUCTEM
aBTOMAaTH3aLUH U
yIOpaBJICHUS B
COOTBETCTBUHU C
TEXHUYECKUM
3a/I1aHUEM.

COBPEMEHHBIX
CpEnCTB
ABTOMaTU3UPOBAHHO
ro POEKTUPOBAHMS,;
HaBbIKaMU
MIPUMEHEHUS
JIrOPUTMOB
napaMeTpU4eCKon
ONTUMHU3ALINY;
HaBbIKaMU
U3TOTOBJICHHUS
yepTexen aeranei
KOHCTPYKLUI
MIPOEKTUPYEMBIX
CUCTEM; HaBBIKAMHU
OCYLIECTBIICHUS
pacdeToB U
MIPOEKTUPOBAHMS
OTJENBHBIX OJIOKOB
U YCTPOUCTB CUCTEM
aBTOMAaTU3aLUU U
yIpaBJIeHUS U
BBIOMPATh
CTaHJapTHbIE
cpencTaa
ABTOMAaTHKH,
HU3MEPUTENBHON 1
BBIYHUCIUTENBHON
TEXHUKH JJI5
MIPOEKTUPOBAHMS
CUCTEM
aBTOMAaTHU3aLUU U
yIpaBJICHUs B
COOTBETCTBUHU C
TEXHUYECKUM
3a/l1aHUEM.

CpEeICTB
ABTOMAaTU3UPOBAHHO
r'0 IPOEKTUPOBAHMS;
HaBbIKaMHU
NIPUMEHEHUS
aIropuTMOB
rnapameTpu4ecKon
ONTUMU3ALINY;
HaBBIKaMHU
U3TOTOBJICHUS
yepTexKel neranen
KOHCTPYKIIUA,
HaBBIKaMHU
OCYILIECTBJICHUS
pacdeToB u
MIPOEKTUPOBAHUS
OTIEIBHBIX OJIOKOB
U YCTPOMCTB CUCTEM
aBTOMAaTHU3alHu U
YIPaBJIECHUS U
BBIOMpATH
CTaHJapTHLIE
cpezcTBa
aBTOMATHUKH,
HU3MEPUTENBHON U
BBIYHMCIIUTENILHOMN
TEXHUKH JIJIs
MIPOEKTUPOBAHUS
CUCTEM
aBTOMAaTHU3alU U
yIpaBJI€HUS B
COOTBETCTBUU C
TEXHUYCCKUM
3aJaHUEM.
OO6yygarommiics
HUCIIBITHIBACT
3HAYUTENbHbIE
3aTpyIHEHUS IpU
MIPUMEHEHUU
HAaBbIKOB B HOBBIX
CUTYaLUsIX.

ABTOMAaTU3UPOBAHHO
ro IPOEKTUPOBAHMS;
HaBBIKaMHU
NIPUMEHEHUS
aIropuTMOB
rnapamMeTpu4ecKon
ONTHMHU3ALNY;
HaBBIKAMHU
HU3rOTOBJICHUS
yepTexKel neranen
KOHCTPYKIIUA,
HaBBIKaMHU
OCYILIECTBIICHUS
pacueToB 1
TIPOEKTUPOBAHUS
OTJIETBHBIX OJIOKOB
U YCTPOMCTB CUCTEM
aBTOMaTH3alKu U
yIpaBIEHUS U
BBIOMpATh
CTaHIapTHHIE
cpeacTBa
ABTOMATHUKH,
MU3MEPUTENILHON U
BBIYHMCIIUTENILHOM
TEXHUKH IS
MIPOEKTUPOBAHMS
CUCTEM
aBTOMAaTHU3alHu U
yIpaBJeHUs B
COOTBETCTBUH C
TEXHUYECKUM
3agaHueM. HaBbiku
OCBOEHBI, HO
JIOIyCKa0TCS
HE3HAYUTENbHBIC
OIIMOKH,
HETOYHOCTH,
3aTpyIHEHUs IPU
AHAIUTUYECKUX
onepauusx,
NIEPEHOCE YMEHUI
Ha HOBEIE,
HECTaH/IaPTHBIE
CUTYaIlUH.

aBTOMAaTU3UPOBAHHO
r'0 IIPOEKTUPOBAHMUS;
HaBbIKaMHU
[IPUMEHEHHUS
aJITOPUTMOB
napaMmeTpu4ecKon
ONTUMM3ALNH;
HaBbIKaMU
H3TOTOBJICHUS
yepTexkel neranei
KOHCTPYKLIUK;
HaBbIKaMU
OCYILECTBIICHUS
pac4eToB U
[IPOEKTUPOBAHUS
OT/IENIBHBIX OJIOKOB
U YCTPOWCTB CUCTEM
aBTOMaTHU3aLUU U
YOpaBJIEHUS U
BBIOMpATh
CTaH/AapTHHIE
cpencTea
aBTOMATHKH,
HU3MEPUTENBHOU U
BBIYHMCIIUTEILHOM
TEXHUKH IS
MIPOEKTUPOBAHUS
CUCTEM
aBTOMaTHU3aLUU U
YIpaBJICHUS B
COOTBETCTBUHU C
TEXHUYECKUM
3a/laHUEM.
OGyuarouuiics
cBO0OOTHO
MIpUMEHSIET
[I0JIy4YE€HHBIE
HaBbIKU B
CUTYaLUAX
MOBBILIEHHON
CJIOYKHOCTH.

IIxaabl OEHMBAHUSA PE3YJIbTATOB POMEKYTOYHOM aTTECTALIMM M UX OIIUCAHUE:

DopMa NPOMEKYTOUYHOM aTTEeCTALMH: 3a4€T.

[IpomexxyTounas arrectauusi oOydarommxcs B (Qopme

3a4yéTa MIpoOBOAUTCA TIIO

pe3yJibTaTaM BBIIOJIHEHUS BCEX BUIOB y4eOHOM pabOThl, MPEIyCMOTPEHHBIX YY€OHBIM IJIaHOM
[0 JIaHHOW MUCHHMIUIMHE (MOJYJIIO0), P 3TOM YUUTBIBAIOTCS PE3YyJbTAThl TEKYIIETO0 KOHTPOJIS

yCII€Ba€MOCTU B TCYCHHE CEMECTpPA.

OneHKa CTEMEeHW JOCTIKEHHSI O00yJarolnuMuUCs

TUTAHUPYEMBIX PE3yJIbTaTOB 00yUeHUs M0 AUCIUILIMHE (MOAYIIO) MPOBOIUTCS MperogaBaTeeM,
BEYIIIUM 3aHSTHS 10 JUCIHUIUIMHE (MOIYJI0) METOJOM OKCHEepTHOW oleHku. [lo wmToram
MPOMEKYTOUHOM aTTECTAllMU MO AUCIUIUIMHE (MOJYJII0) BBICTABIISIETCS OLICHKA «3aYTEHOY» WIIU

«HE 3a4YTCHO».
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K HpOMC)KyTO‘-IHOﬁ arTeCTalun OOIYCKArOTCA TOJIbKO CTYACHTBI, BBIIIOJIHUBIINEC BCC
BUJIbI y4eOHOW paboThl, TPEAYCMOTPECHHBIE paboueld MporpaMMol TIO JAUCIUILUIMHE
«[IpoekTupoBaHKEe CHUCTEM YIpaBicHHsS» (BBIIOJIHUIN J1abopaTOpHbIC Pa0OThI, MPOILIH
POMEKYTOUHBIN KOHTPOJIb B BHJIE KOMITBIOTEPHOT'O TECTUPOBAHHUS).

Mxkana
OIlEHUBAHHS

Onucanmue

BrInonHeHB! Bce BUABI YUeOHOH paboThI, MPEIyCMOTPEHHBIC yueOHBIM TIaHOM. CTyAEHT
JIEMOHCTPHPYET COOTBETCTBUC 3HAHWI, YMCHHI, HABHIKOB IMPHBEICHHBIM B TaOIHIIAX
MOKa3aTessiM, ONCPHUPYET TNPHOOPCTCHHBIMU 3HAHUSAMH, yMCHUSMH, HaBBIKAMHU,
3auTeHo MPUMEHSCT WX B CHUTYAIUAX MOBBIIICHHOMN CIIOXKHOCTH. [Ipr 3TOM MOTYT OBITH JOMYIICHBI
HE3HAYUTEIIbHBIC ONMIUOKH, HETOYHOCTH, 3aTPYAHCHUS NPHU aHAIUTHUYCCKUX OMCpaIlHsX,
NepeHoce 3HaHUM U YMEHUI Ha HOBbIE, HECTAHJAPTHBIE CUTYAIIHH.

He BemmonmHen oawH mnm 0osee BHIOB y4eOHOW paOOTHI, MPEIyCMOTPEHHBIX y4eOHBIM
mw1aHoM. CTyIeHT JEMOHCTPUPYET HEIOJHOE COOTBETCTBHE 3HAHHWH, yMEHHUH, HAaBHIKOB
NMPpUBCACHHBIM B Ta6nuuax nokasartejiiM, HAOIYCKAarTCA 3HAYUTCIbHBIC OHII/I6KI/I,
NIPOSABIIAECTCA OTCYTCTBUE 3HAHWM, YMEHUI, HaBBIKOB IO PsNy IOKAa3aTeled, CTYyACHT
HCOBITHIBACT 3HAYUTEJIbHBIC 3aTPYAHCHUA IPHU ONICPUPOBAHUN 3HAHUAMU U YMCHUAMMU IIPpU
HX MCPCHOCC HAa HOBBIC CUTYalllH.

He 3auteno

dopmMa NPOMEKYTOUHOI aTTECTAIMU: IK3aMeEH.

IIpomexxyrounas arrectauus oOyyaromuxcss B (opMe 3K3aMeHa IPOBOAUTCS IO
pe3yabTaTaM BBITOJHEHHUS BCEX BHJIOB YU4eOHOH paboThI, MPEIyCMOTPEHHBIX YUEOHBIM TIAHOM
[0 JIaHHOW TUCHHMIUIMHE (MOJIYJIO), MPH 3TOM YUUTBIBAIOTCS PE3YJbTAThl TEKYIIETO0 KOHTPOJI
yCIIeBaeMOCTH B TeueHHe ceMmecTpa. OIlleHKa CTENEeHUW JOCTHKEHHsS OO0Yy4arolUuMHCS
IUTAHUPYEMBIX Pe3yIbTaTOB O0YUYEHHUs MO TUCHMILIMHE (MOJYIII0) IPOBOAUTCS MpenojaBaTesieM,
BEYUIUM 3aHATHS MO AUCLUUIUIMHE (MOIYJI0), METOJOM OHKCIepTHOM oueHku. [lo mrToram
IPOMEXYTOUHOW aTTecTallMi MO JUCUUIUIMHE (MOJIYJI0) BBICTABIISETCS OLIEHKA «OTIMYHOY,
«XOpOILIO», «YAOBIETBOPUTEIHHOY» UIIH «HEYTOBIETBOPUTEIHHOY.

K npomexyTouHON arrecTanuu AOIMYCKAalOTCS TOJIBKO CTYAEHTHI, BBIIIOJIHUBILINE BCE
BUJbl y4eOHOW paboOThl, MpPEAyCMOTpPEHHble paldouel MporpaMMoN MO JUCUUIUIMHE
«[IpoexkTupoBaHue cHCTEM YIpaBiIeHUs» (IPOLLIM MPOMEXKYTOUHBIH KOHTPOJIb, BBINOJIHUIN
nabopaTtopHble palOOTHI, BHINOJHWIA M 3alIUTUIM KYPCOBOM IPOEKT, MPOILIM HTOrOBOE
KOMIBIOTEPHOE TECTUPOBAHUE).

IlIkasna oneHUBaAHUS Onucanne

OTiIm4HO BrImoHeHs! Bce BUABI y4eOHOW pabOTHI, IPETyCMOTPEHHbIE YU€OHBIM TTAHOM.
CryaeHT 1eMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHH, HABBIKOB
MIPUBE/ICHHBIM B TaOJIMIaX MMOKa3aTelsiM, OllepUPYET MPUOOPETEHHBIMU
3HAHUSIMY, YMEHUSIMH, HABBIKAMH, IPUMEHSIET UX B CUTYal[UsIX TOBBIIIEHHON
CJI0’KHOCTH, HE MCIBITHIBAET 3aTPyAHEHUI IIPU aHATTUTUYECKUX ONEpaLUsX,
NEePEeHOCEe 3HAHUH ¥ YMEHUH Ha HOBbIE, HECTAHIAPTHBIE CUTYallUH.

Xoporo BrinosHeHs! Bce BUIBI Y4€OHOW pabOTEHI, IPEJyCMOTPEHHBIE YUEOHBIM IIAHOM.
CTyaeHT AeMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUMN, yMEHUH, HABBIKOB
MIPUBEJICHHBIM B TaOJIHIIaX MOKA3aTEISIM, OTIEPUPYET MPHOOPETEHHBIMHU
3HAaHUSIMH, YMEHUSIMH, HABBIKAMH, IPUMEHSIET X B CUTYaI[UsIX TOBBIIICHHON
ciokHocTH. [Ipr 3TOM MOTYT OBITH JOITYIIIEHBI HE3HAYUTEIIbHBIE OLTHOKH,
HETOYHOCTH, 3aTPYJHECHUS IIPU aHAJTUTHIECKUX OTEePaNNIX, IepeHoce 3HAHUN U
YMEHUH Ha HOBbIe, HECTAH/IAPTHBIE CUTYAIIHH.

Y 10BJIETBOPUTETIBHO BrimosHeHs! Bce BUABI y4eOHON pabOTHI, MPETyCMOTPEHHBIE yIEOHBIM TUIAHOM.
CTymeHT IEeMOHCTPHUPYET HETIOJIHOE COOTBETCTBUE 3HAHUH, yMCHHI, HABBIKOB
IIPUBE/ICHHBIM B Ta0JIMIaX [MOKa3aTelsiM, JOIyCKaIOTCsI 3HAUUTEIbHbIC OIINOKH,
MIPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHHH, HABBIKOB I10 Py MOKa3aTenei,
CTYAEHT HCIBIThIBACT 3HAUUTEIbHBIE 3aTPYAHEHUS IPH ONEPUPOBAHUYU 3HAHUIMU
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1 YMCHUAMMU IIPHU UX MCPCHOCC HAd HOBLIC CUTYAllUU.

HeynosnerBopurensHo He Brinonunen oxuH nim 6ojiee BUIOB y4eOHOI pabOThI, NPEayCMOTPEHHBIX
y4eOHbIM m1aHoM. CTyJeHT JEMOHCTPHUPYET MOJTHOE OTCYTCTBUE HITH
HEJIOCTaTOYHOE COOTBETCTBHE 3HAHMUI, yMEHNH, HABBIKOB IIPHBEACHHBIM B
TabIMIaX ITOKA3aTEINsIM, HOITYCKAIOTCS 3HAUUTEIbHBIE OMINOKH, MPOSIBISIETCS
OTCYTCTBHUE 3HaHUM, yMEHMI, HABBIKOB 110 PsIy MOKa3aTesel, CTYAEHT HE MOXKET
OIIEpUPOBATh 3HAHUAMH M YMEHUSIMHU IIPH UX NEPEHOCE HA HOBBIE CHTYAIHH.

@DOH/T OLIEHOYHBIX CPEJICTB MPECTABIIEH B IPUIIOKEHUU 2 K paboueil mporpaMmme.
7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00ecnevyeHHe U CHMILTNHBI
a) OCHOBHAs JINTepaTypa:

1. Hopenkos M.I1. OcHOBBI aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS: yueO. 1715 By30B. — 4-¢
U3, nepepad. u gom. — M.: U3n-so MI'TY um. H.D.baymana, 2009. — 430 c. (Cepus
«MudpopmaTrka B TexHHIeCKOM yHUBepcuTeTey), ISBN 978-5-7038-3275-2,

2. Kupunue b.B. [IpoexktupoBanre aBTOMaTH3UPOBAHHBIX CHCTEM: Y4€OHO-METOAMYECKOE
nocoOue 1o BBIIOJHEHUIO KypcoBoi paboTsl. — M.: MI'Y, 2013. — 84 c. ISBN 978-5-2760-
2125-6.

0) 10MOJTHUTE/ILHAS JIUTEepaTypa:

1. EmenssnoB B.B., Kypeitunk B.M., Kypeiiuuk B.B. Teopus u npaktuka 3BOIIOIMOHHOTO
moaenupoBanus. — M.: DUSMATIINT, 2003. — 432 ¢. — ISBN 5-9221-0337-7.

2. Kupunmnues b.B. Koncnekr nexnwmii mo qucuurumne «IIpoekTrupoBanne aBTOMaTU3HPOBAHHBIX
cuctem». — M.: MIT1Y, 2012. — 90 c. (a11.)

B) nporpamMMHoe odecniedenue u aTepHer-pecypcebl:

HuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTeprabl B 2JIEKTPOHHOM BUJIE,
npe/icTaBIeHHBIC Ha caiTe http://lib.mami.ru/ebooks/ B paznene «bubmuorekay.

8. MartepuajibHO-TeXHUYECKOE o0ecneyeHre TUCHUIIMHBI
KommnbroTepHble kiacesl Kadeapsl «ABTOMaTHKA U yripaBieHue»: aya. 2614as, 2507as.

OO6opynoBaHue U anmaparypa: MpoeKTop, HOyTOyK, MaTepuabl JUIsl JEKIHH, IPaKTUYECKUX U
71a00paTOpHBIX paboT, BHITOJHEHUS! KypPCOBOTO MTPOEKTA B AJIEKTPOHHOM BHU/IE.

9. MeToauyecKue peKOMeHAalNH /15l CAMOCTOSITeIbHON PadoThl CTYIEHTOB

CaMocTrosTenbHas paGOTa ABIACTCA OJHHUM W3 BHIOB y‘-ICGHLIX 3aHATHH. HCJ'H:
CaMOCTOSITCILHOM pa6OTBI — HNPAKTHYICCKOC YCBOCHUEC CTYACHTAMH BOIIPOCOB aBTOMATHU3allUU
yapaBJICHUA JKU3HCHHBIM IUKJIOM M3JCIHA, PpacCMAaTpuUBACMBIX B IIPOLCCCC UN3YUCHUA
JUCIMITIIMHBI.

AYIlI/ITOPHaSI CaMOCTOATCIIbHAA pa60Ta o JUCHHUIIIIMHEC BBIIIOJHACTCA Ha y‘-Ie6HBIX
3aHATUAX IO HEMMOCPCACTBCHHBIM PYKOBOACTBOM IPCIOJABATEIIA U 11O €0 3aJIaHUTO.

BHeay,Z[I/ITOpHaSI CaMOCTOATCIIbHAA pa60Ta BBIIIOJHACTCA CTYACHTOM TIIO 3aJaHHIO
npenoaaBarTeiisd, HO 0e3 ero HEMMOCPECACTBCHHOI'O y4acCTHUs.
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3aga4yu caMOCTOATEJBLHOH PadoTHI CTyAeHTA:

- pa3BUTHE HABBIKOB CAMOCTOSITEILHON YI4EOHON pabOTHI;

- OCBOCHHE COJIEP>)KAHUS TUCLUILINHBI,

- yri1yOJieHue COJepKaHUsl U OCO3HAHWE OCHOBHBIX HMOHATHH JUCLUIUINHBL

- HCIIOJIb30BAHHWE MaTepuana, COOPAaHHOIO M IOJIYYEHHOTO B XOJI€ CaMOCTOSITEJIbHBIX
3aHATHH U1 3PPEKTUBHOMN MOATOTOBKH K 3a4eTy.

Bujabl BHeayMTOPHOI caMOCTOSITeIbHON PadoThI:

- CaMOCTOSTENbHOE U3YUYECHUE OTIENBHBIX TEM AUCLHUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- IOJITOTOBKA K JJa0OpaTOPHBIM paboTaM;

- BBIIIOJIHEHUE JIOMAIIHUX 33JaHUN 110 3aKPEIICHUIO TEM;

- cOcTaBJIEHUE U 0(OpPMIIEHHE JJOKJIAI0B I10 OTAEIbHBIM TeMaM IIPOrpaMMbl.

Jlns BBIONMHEHMs 10000 BUAA CAMOCTOSTENBHOW pPa0OThI HEOOXOIUMO MPOUTH
CJIEIYIOIINE ATAlbI:

- OIIPEJIEIEHNE LIEJIU CAaMOCTOSATENbHON PadOTHI;

- KOHKpETU3allks [I03HaBaTEIILHOM 3a7a4uu;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITENTLHON paboTe;

- BBIOOp a/1eKBAaTHOTO crioco0a IeHCTBHS, BEAYIIEr0 K PELICHUIO 3a/1auy;

- IJJaHUPOBaHUE pabOThl (CaMOCTOSITENILHOM WM C IOMOLIBIO IPENoAaBaTess) Haj
3aJJaHuEM;

- OCYIIECTBJIEHUE B IPOLIECCE BBIIOJHEHUS CaMOCTOSATEIbHONH pPabOThl CaMOKOHTPOJIS
(TPOMEXYTOYHOTO U KOHEYHOI'0) pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBIIIOJHEHUS PAOOTHI;

- pedutekcus;

- Ipe3eHTanus padboThl.

Bomnpocel, BLIHOCMMBIE Ha caMoCTosITeIbHYI0 padorty (ITK-3)
Cemectp 7

- [Ipumepsb! acnieKTOB U UepapXUUYECKUX YPOBHEN IPOEKTUPOBAHMSI CUCTEM.

- [Ipumepbl NPOEKTHBIX MApaMETPOB: BHEIIHUX, BHYTPEHHUX U BBIXOJHBIX.

- Crneunduka aBTOMATU3UPOBAHHBIX cHUCTEM ympaBieHUus. OCHOBHBIE MPUHIUIIBI
TEXHOJIOruM npoekTupoBanus ACY.

- Pemienue ypaBHeHMsI TEMJIONPOBOJHOCTH AJISi METAJIIMUYECKOTO CTEPHKHSL.

- Meron koHeuHbIX pasHocTeil. IlocTpoeHue 1m1a0IOHOB [l 3aJlaHHBIX KOHEYHO-
Pa3HOCTHBIX ONIEPATOPOB.

- MeToa KOHEUHBIX 3JE€MEHTOB. [IpuMeHeHMEe MeTola HAaMMEHbBIIMX KBaJIpaToB IS
pelleHus: ypaBHEHUS HEBSA3O0K.

- Pemenue 3agauMm  OJHOMEpPHOM NApaMeTPUYECKOM  ONTUMHU3ALUMU  METOAOM
MOJIMHOMHAJILHOM anmpOKCUMAaIIUH.

- OnpeneneHre HEOOXOAUMOTO KOJIMYECTBA IIAr0B IMOUCKA 110 aJrOpUTMaM JAMXOTOMMHU,
30J10TOrO ceueHus u uncen Gudonayum.

- Pemenue 3agaun MHOrOMEpHON MapaMETPUYECKOW ONTHMHU3ALMU C OTPaHHUYEHUSIMU
THUIIAa PaBEHCTB MeTO/I0M Jlarpanxa.

- Pemenue 3a1aun Ha nmpumMeHenue mMetoaa Monre-Kapio (onpeneneHne MUHUMaIbHOTO
KOJIMUECTBA UCTIBITAaHUI, HEOOXOIUMOTO /17151 OOHAPYKEHUS TOUKH SKCTPEMYMA).

- Ilporpammubni maker AutoCAD. CrpykTypa, OCHOBHBIE XapaKTEPUCTHUKH,
BO3MOXXHOCTH M 00JIaCTH PUMEHEHHUSI.
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Cemectp 8

- KonnyecTBeHHas olieHKa MOIIIHOCTH MHOYKECTB aJIbTEPHATUB MPU OMUCAHUH MPOOIEMbI
NPUHATHS PEIICHUH Ha sI3bIKe OMHAPHBIX OTHOLICHUH M HA sI3bIKE (DYHKIMA BBIOOpA.

- DeMeHTapHbIC CBOMCTBAa OMHAPHBIX OTHOMIEHUH. [IprMepbl CBOMCTB.

- [Tapaokchl ros1ocoBaHus MPU IPYNIIOBOM IPUHITUH PELLICHUH.

- [Ipumeps! orpanuyeHnil Ha PyHKIUK BEIOOpA B BHJIE aKCHOM HAclEOBaHUsA, COTJIACHS,
0TOpackIBaHus, IPEIMOYTEHUS, CYMMAaTOPHOCTH, MOHOTOHHOCTH, MYJIbTHILTUKATOPHOCTH.

- [Ipumepbl npuMeHeHus COYeTaHus aKCUOM 71t GOPMUPOBAHUS ITPaBUII BEIOODA.

- Pemenune 3amaum Ha NpUMEHEHHWE NpaBWIa KOJIECA PYJIETKM IPU HCIIOJIb30BaHUU
FEHETUYECKUX aJTOpPUTMOB JUJIsl MOMCKAa ONTUMYyMa B MPOCTPAHCTBE BHYTPEHHHMX IMPOEKTHBIX
apaMeTpoB.

- Knnaccudukanusi reHeTHUECKUX alTOPUTMOB.

- I'eHeTHKa: MCTOpHs BO3HHUKHOBEHUS M pa3BuTvsA. Moxenu spomonuu. JlapBUHU3M,
JaMapKu3M, TeJIeOJIOTUs APUCTOTENS, CalbTAllMOHU3M (IBOJIOLUS KaTacTpod), CHHTETHYECKAs
MoJIeJTh ¥ 00001IIeHHas: Mo1eNb dBorouK Kapna Ilommepa.

- Ucnonb3oBanne reHETUYECKUX MOJIENIEH 1 allTOPUTMOB IIPU MTPOSKTUPOBAHUH.

- Iporpammubiii maker Solid Works. CrpykTypa, OCHOBHBIC XapaKTEPHCTHKH,
BO3MOXXHOCTH M 00JIACTH MPUMEHEHHUSI.

- TIlporpammubiit maker SimInTech. Crpykrypa, OCHOBHBIE XapaKTEPHUCTHKH,
BO3MOXXHOCTH M 00JIACTH IPUMEHEHHUSI.

10. MeToanuyeckue peKOMeHIAUM /IJIsl IPenoaaBaTeIst

OcHOBHOE BHHMMaHHE€ MpH TNPENoAaBaHUU JUCHUIUIMHBI «[IpoekTupoBaHue cucTeM
YIPABJICHUSA» CIELYET YIENATh W3YYEHHI0 METOLOB U aITOPUTMOB IIPOLEAYP aHalIu3a U
CHUHTE3a aBTOMAaTUYECKUX U aBTOMATH3UPOBAHHBIX CHCTEM YIIPABICHUSA, B TOM YHUCIIE METOJIOB
napaMeTpUUecKol M CTPYKTYPHOH ONTUMU3AIMM, a TaKK€ METOJOB MPUHATHS 00OCHOBAHHBIX
IIPOEKTHBIX pEUICHUHM, BKIIOYAs 5SBOJIIOIMOHHBIE METOJbl, B YACTHOCTH, TI'€HETUYECKHE
ITOPUTMBL. {7151 akTUBU3AIMK y4yeOHOro mporecca NMpH W3Y4EeHUH JUCHUIUIMHBL 3(PPEKTUBHO
IIPUMEHEHNE MTPE3CHTALUN 110 PA3JIMYHBIM TEMaM JIEKIIHN.

Jlns mpoBeieHus 3aHATUH MO JUCLMITIIMHE UCTIONb3YIOTCS CPEICTBA O0YUECHHUS:

- y4eOHUKH, TEKCThl JEKIHMHA C WIUIOCTPALUSAMH U aHUMAalei, MHPOPMAIMOHHBIE PECYpChl
WHrepHerTa;

- CIIpaBOYHBIC MATEPHAIBI U HOPMAaTHBHO-TEXHIUUECKAs IOKYMEHTAIIHS.
[Tporpamma coctaBieHa B COOTBETCTBUH ¢ DenepaabHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM BBICHIET0 O00Opa30BaHUs IO HANpaBJIEHUIO MOATOTOBKM OakanaBpo 27.03.04

«YnpaBjieHHe B TeXHHMYECKHMX CHCTeMax», oOpa3oBaTenbHass mporpamma (Tipoduib)
«DJIEKTPOHHBIE CHCTEMBI YIIPABJIECHUS.
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ITpunoxxenune 2
K paboueli mporpamme

MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30BAHU S POCCHUHCKOM
®EJIEPALIMU
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30OBATEJILHOE
YUYPEXJEHWE BBICIIEI'O OFPA3OBAHU S
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

Hanpasnenue noarorosku: 27.03.04 YnpasieHue B TEXHUYECKUX CUCTEMAaX
OII (mpoduiib): «NEKTPOHHBIE CUCTEMBI YIIPaBJICHUS»
®dopma 00yueHus: OUHast
Bun npodeccronanbHOM AeATENbHOCTH:
MIPOU3BO/ICTBEHHO-TEXHOJIOTUYECKAsl, OPraHN3aI[HOHHO-YITPABICHUECKAs

Kadenpa «ABromaruka 1 ynpaBieHUE»
®OH/J OHEHOYHbBIX CPEACTB
O JTNCHUIIJIMHE
IIpoekTHpOBaHUE cHCTEM yNPaBJEHHUA
Cocras:
1. ITactiopT oHAA OLIEHOYHBIX CPEJCTB
2. OnucaHue OLEeHOYHBIX CPEJCTB!
BapHUaHT 9K3aMEHAIMOHHOTO OMiIeTa
NepeyeHb BOMPOCOB IS 3a4eTa
IPUMEPHBIN IepedeHb TeM JJOKJIa10B
00pa31isl BOMpocoB U3 (GoHIAa TECTOBBIX 3aJaHUI

nepeyeHb BOMPOCOB Ha IK3aMEH
TepeveHb JIaA0OPaTOPHBIX PaboT

CocTraBuTelib:

JIOLIEHT, K.T.H. Kupuinues b.B.

Mocksa, 2022 rox
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HpOCKTHpOBaHHe CUCTEM YHIPpABJICHUSA

Komnerenuun | — TexHoJiorust dopma Crenenn ypoBHeil 0CBOEHHS
HNupexce DopmyIMpOBKA P (opmupoBanus OLIEHOYHOI'0 KOMITeTEeHIUI
KOMIIOHEHTOB N e
KOMIIeTeHIH I cpeacrBa
IIK-3 Crioco0eH oCyIIeCTBISTh 3HaTh: JIEKIMS, CAMOCTOATEIIbHAS JC, T, VO, ba3oBblii ypoBeHb: BOCIPOM3BOACTBO
MOJATOTOBKY K BBIITYCKY - KJIaCCI/I(bI/IKaHI/HO n pa60Ta, CEMHMHAPHI 1 Hp J'[P TIOJTYYC€HHBIX 3HAHMI B X0JI¢ TEKYILIETO
b

MPOEKTa
ABTOMaTU3UPOBAHHOU
CHCTEMBI yIIPaBICHU
TEXHOJIOTHYECKUMHU
poneccamMu

OCHOBHBIE BHJIBI
MIPOEKTHBIX MPOLEAYD;

- TEXHOJIOTHIO MTOHMCKa
ONITUMAJIBHBIX MIPOCKTHBIX
peLICHUI;

- IpaBUJIa TOCTPOCHUS
MapuIpyToB
MIPOEKTUPOBAHUS;

- cenuuKy
MIPOEKTHPOBAHUS CUCTEM
YIPaBJIECHUSA C YEIOBEKOM;
- METOJBI ¥ AITOPUTMBI
MIPUHATHS TPOEKTHBIX
peLeHui.

Ymern:

- OCYILLIECTBIISTH
HpEeANpPOEKTHBIE
UCCIIeI0OBAHN,
BKJIFOUAIOLIUE TATEHTHBIN
TIOUCK aHAJIOTOB 1
MIPOTOTHIA
MIPOEKTUPYEMOT0 OOBEKTA,
YTOUHSATH LIEIH MPOEKTA;

- IPOBOJUTH
IIpeJBapUTEIbHYIO
TEXHUKO-IKOHOMHUYECKYIO
9KCHEPTHU3Y IJIS OLICHKU
OKYIIaeMOCTH TIPOEKTa;

- IPUMEHSATH METOBI U
AITOPUTMBI aHATIN3a
CHHTE3a IIpU
IIPOEKTHPOBAHNUY;

TIPAKTUYCCKUE 3aHATUSA

KOHTPOJISl; YMEHHE PELIATh THIIOBBIE
3a7a4n, IPUHUMATH ITPO(ECCHOHATBHBIE
U YIIPABIEHYECKUE PELIEHHS 1O
U3BECTHBIM AJITOPUTMAaM, IIPAaBUIIAM U
MeronukaM I1oBbIIICHHBIH YPOBEHD:
[IPAKTUYECKOE IIPUMEHEHUE MOTYyYEHHBIX
3HAHUH B [IPOLIECCE U3YUECHUS
JUCUUILINHBL, TOTOBHOCTh PEILATh
MPAKTUYECKHE 3a4a4H MOBBIIICHHON
CII0’)KHOCTH, HETUIIOBBIE 331a4H,
MIPUHUMATh IpOo(deccuoHaIbHbIE U
YIPaBJIEHUYECKUE PEIIECHUS B YCIOBHAX
HETOJIHOI ONPENENeHHOCTH, IPH
HEJ0CTaTOYHOM JOKYMEHTAIbHOM,
HOPMAaTUBHOM U METOJIUYECKOM
obecrieueHUU




- COCTaBJITh,
MOJICITUPOBATh U
ONTUMHU3UPOBATH
CTPYKTYpPHBIC CXEMBI
CHCTEM;

- YY4aCTBOBAaTh B IPYTUX
paboTax 1mo pacueTy u
MIPOEKTHPOBAHUIO
OTAENbHBIX OJIOKOB U
YCTPOUCTB CUCTEM
aBTOMAaTH3aLMU U
yIpaBJICHUS U BBIOUPAThH
CTaHIapTHBIE CPEJICTBA
aBTOMATHKH,
HM3MEPUTEINEHON U
BBIYMCIIUTEILHON TEXHUKH
JUTS IPOCKTHPOBAHUS
CHCTEM aBTOMATH3ALMH U
YIpaBJICHUS B
COOTBETCTBHH C
TEXHUYECKUM 3aJaHUEM.
Baanern:

- HABLIKAMH 110
MPUMEHEHHUIO aJITOPUTMOB
rnapamMeTpu4ecKoi
ONTUMHU3AIINH, IPHUHITHIO
000CHOBAaHHBIX TPOEKTHBIX
peLIeHui;

- COBPEMCHHBIMH
HHPOPMAITMOHHBIMH
TEXHOJIOTUSIMH, METOIAMHU
U CPENCTBaMU
MIPOSKTHPOBAHUS,

- HABLIKAMH 110
OCYIIECTBIICHHUIO PacyeTOB
U TIPOCKTUPOBAHHUS
OTAEIbHBIX OJIOKOB U
YCTPOMCTB CUCTEM
aBTOMATH3AIUU U




yIpaBJeHUs U BEIOUpATh
CTaHJapTHHIE CPEACTBA
aBTOMAaTHKH,
HU3MEPUTENBHON U
BBIYHCIIUTELHON TEXHUKA
JUTSL TIPOCKTHPOBAHUS
CHCTEM aBTOMATH3AILNH U
YIpaBICHUS B
COOTBETCTBHU C
TEXHUYECKUM 3a/laHHEM.




IlepeyeHb OLIEHOYHBIX CPEIACTB MO JUCIIHIJIMHE

«HpOCKTHpOBaHI/Ie CUCTEM YIIPpABJICHUS»

HaumenoBanue IIpencraBieHne OLEHOYHOIO
Ne OC Kpatkas xapakTeprucTika OlEHOYHOI'O CPE/ICTBa
OIIEHOYHOTO CPEJICTBA cpeacta B DOC
[TpoxyKT caMOCTOsITETLHON pabOTHI CTYIEHTA, IPEACTABIISIOMNN COO0H
1 Hoxknan, coobmenue | myOauuHoe BBICTYILICHHE 110 NPE/ICTABIICHAIO MOJy4CHHEIX PE3Y/IbTATOB TeMbi TOKIATOB, COOBIIEHHi]
01(0)} pelIeHus ONpeesIEHHON yueOHO-TIpaKTHYEeCKOH, yueOHO- ’
HCCIIEI0BATENILCKON MIIM HAYYHOM TeMbl
CpencTBO KOHTPOJIS, OpraHU30BaHHOE KakK clieluaibHas Oecena Bomnpock! mo Temam/pazaenam
2 YcrHblit onpoc/ MeIarOrMYeCcKOro pabOTHUKA C 00YUJAIOIIMMCS Ha TEMBI, CBSI3aHHBIE C JUCLUTUIMHBI
cobecenopanue (YO) | nzydyaeMol AUCHUIUIMHON, U PACCUMTAHHOE Ha BBISICHEHUE 0ObeMa 3HaHUI
00y4aroIerocs 1o onpeesIcHHOMY pa3Jiely, TeMe, MpodeMe U T.11.
Cucrema cTaHJapTU3UPOBAHHBIX 3aJaHU, TO3BOJIAIOILAS
3 Tecr (T) aBTOMaTU3MPOBATh NPOLIEAYPY U3MEPEHHs YPOBHS 3HAHUN M YMEHUH @DOH/ TECTOBBIX 3a/1aHUI
00y4Jaromerocs.
[IpencraBnenue cTyAeHTOM HapaOOTaHHOI MH(pOpMaIMK O 3aJaHHOM
4 [Tpesentauus (I1P) TeMaTHKe B BuJe Habopa cliaiiioB U crerdPPeKToB, MOATOTOBIECHHBIX B Temsbl npe3enTanui
BbIOpPaHHOM ITporpamme
JaBopaTopHbie paGoT! OneHka ciocOOHOCTH CTY/I€HTa IPUMEHUTh NOJTyYeHHbIE paHee 3HaHUs JJis TTepeets 1a6opaTopHBIX padoT i
5 IIPOBE/ICHUS aHaJIM3a, OIbITA, SKCIIEPUMEHTA U BBITOJIHEHHS ITOCIETYIOIUX

(JIP)

pacyeToB, a TAK)KE COCTABIICHHUS BHIBOJIOB

HNX OCHAIICHUC




BapuaHT 3k3aMeHallHOHHOTIO OMJIeTa

MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUMCKOM ®EJIEPALINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE

YYPEX/IEHUE BbICHIEI'O OBPA3OBAHIA

«MOCKOBCKUM ITOJIMTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKUI IIOJIUTEX)

@akynbpTeT MATMHOCTPOCHUS, Kadenpa «ABTOMATHKA U YIIPABICHUE)»

Jucnuninaa «[I[poekTHpoBaHNE CHCTEM YIIPaBICHHUS
OopazoBarenbHas nporpamma 27.03.04
VYupaBneHne B TEXHUYECKHX CUCTEMaX,

OII DneKxTpoHHBIE CUCTEMBI YIIPABJICHUS
Kypc 4, cemectp 8

SK3AMEHAILIMOHHBIN BUJIET Ne7

1. Onucanue npoOaemMbl IPUHSITHS IPOEKTHBIX PEILIEHUN Ha KPUTEPUATILHOM SI3BIKE.

2. TIpocroii renernyeckuii anroput™. OCHOBHBIC TEPMHUHBI U OTIEPALIUH.
3. T'pynmoBoii BEIOODP U MapaIOKChl TOJIOCOBAHUS.

4. 3apgada.

buser paccMOTpeH U yTBepK/IeH Ha 3acelaHuu Kadeapbl «ABTOMAaTHKA U yrpaBiieHue» [IpoTokos
Ne ot “  ” nexaOps 2021 r. 3aB. kadenpoii K.T.H., TOTICHT Ky3uemnos A.B.

Ilepeyenb BONpPOCOB K 3a4eTy

Kon
Texcr BOpoca
KOMIIETEHIIUH

CucTeMHBIH T0AX0/1 K MPOEKTUPOBAHUIO CIIOKHBIX CUCTEM I1K-3
Teopus cucteM, CHCTEMHBIN aHAIU3, CHCTEMOTEXHUKA U UX B3aUMOCBS3b I1K-3
OO1ue 4epTsl ¥ pa3Iuyusl CTPYKTYPHOT0, OJI0UHO-UEepapXudeckoro u oovexTHo- | [1K-3
OPHEHTHPOBAHHOI'O CUCTEMHBIX IMOJX0JI0B K TPOEKTUPOBAHUIO

Ctunm npoeKTUpOBaHUs [1K-3
Omnpenenenue mpolecca NPOeKTUPOBAHUS, OOBEKTHI HHKEHEPHOTO I1K-3
IIPOECKTUPOBAHUS

Omnpenenenne CAIIP, HanpaBiieHHs aBTOMAaTU3alMK IPOEKTUPOBAHUS [1K-3
ConeprkaHue mpolecca TpoeKTUPOBAHUS ITK-3
Bunbl napameTpoB MpoekTupyeMbIx cucteM. [Ipumepst I1K-3
Conepxxanne T3 Ha IpOEeKTUPOBAHHE I1K-3




VYcnoBust paboTOCTIOCOOHOCTH

I1K-3

CrpyKTypHpoBaHHUE Mpoliecca IPOESKTUPOBAHMS BO BpEMEHU I1K-3
Craguu npoeKTUPOBAHUS. I1K-3
Otanbl IPOEKTUPOBAHUS, IPOEKTHBIE PELIEHMS], TPOLIEAYPBI U OllepaLiu I1K-3
IIpuHIUIIBI TOCTPOEHUS MapIIPYTOB IPOCKTUPOBAHUS I1K-3
[TprMeprl MapIIPpyTOB IPOEKTUPOBAHHUS I1K-3
CrpykTypa npouecca IpOeKTUPOBAHHUS: ACIIEKThI I1K-3
CrpykTypa npouecca IpOE€KTUPOBAHUSA: NEPAPXUUECKHUE YPOBHU [1K-3
Turnsl nepapxuii MHOTOYPOBHEBBIX HEPAPXUUECKUX CUCTEM I1K-3
OO61re 4epThl MHOTOYPOBHEBBIX HEPAPXUUECKUX CUCTEM I1K-3
Knaccugukanus mpoeKTHBIX POLEAYp I1K-3
[Tpouenypsl aHaJIM3a U CUHTE3a I1K-3
Bepugukanus, craTUCTUYECKUI aHAIU3, aHAJIU3 YyBCTBUTEIBHOCTH I1K-3
OnHoBapuaHTHBINA M1 MHOTOBapHAHTHBIN aHAIIN3 I1K-3
[Tponentyps! cunTe3a. Mnentudukanns Mojeneil, onTuMHU3aIus napaMmeTpoB I1K-3
[lenu n 3agaun aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS I1K-3
IIpouecc npoeKkTHpOBaHUs KaK MPOLECC YIPABICHUS I1K-3
Cocras u ctpykrypa CAIIP. Buasl o0ecnieueHus U mOJICUCTEMBI I1K-3
Cucremnas cpena CAIIP I1K-3
Knaccugpukauusa CAIIP I1K-3
Kom1uiekcHble aBTOMAaTU3HPOBaHHBIE CUCTEMBI [1K-3
OcCo0eHHOCTH IPOEKTUPOBAHUS CUCTEM YIPABICHHUS [1K-3
MeTto/1bl aHaIM3a HA MUKPOYPOBHE ITPOEKTUPOBAHUS [1K-3
Mopnenu cucteM ¢ pacpelelIeHHBIMU TapaMeTpaMy Ha MUKPOYPOBHE [1K-3
MIPOEKTUPOBAHUS

Cetounble MeTO/IbI petieHns AU depeHnanbHbIX YPaBHEHUH B YaCTHBIX [1K-3
MIPOU3BOTHBIX

Merton koHeuHbIX pazHocTeit (MKP) I1K-3
Merton koHeuHbIX neMeHToB (MKD) ITK-3




Metos! onpezienieHuss KOAQGUIUEHTOB B CUCTEMaX YpaBHEHUI HEBS30K I1K-3
Merton xomnokanuit I1K-3
Meron HauMEHBIINX KBAIPAaTOB I1K-3
Merton 'anepkuna I1K-3
JlerepMuHUpOBaHHasl IOCTAHOBKA 33/1a4 [TapaMETPUUECKON ONTUMU3ALNU I1K-3
Knaccugukarus MeTo10B napaMeTpuyeckoi ONTUMHU3aLUN I1K-3
XapakTEepUCTUKH ITOMCKOBBIX METOA0B IaPAMETPUUECKON ONTUMHU3ALAN I1K-3
MeTo/1b1 0 IHOMEPHOM ONTUMU3AIUN [1K-3
MeTto1 ITMXOTOMHUYECKOI'O JIEJIEHUA [1K-3
MeTto/1 3010TOr0 CeYeHUst I1K-3
Merton uncen ®uboHauIH I1K-3
MeTto NOJTMHOMHAIBHOMN alllPOKCUMALNU [1K-3
MHOroMepHbI€ IOMCKOBBIE METO/IbI HYJIEBOTO IIOPSIIKA I1K-3
Meron MOKOOPAMHATHOIO CITYyCKa I1K-3
Meron Po3enOpoka I1K-3
Merton koHpUrypanui I1K-3
MeTton neopmMupyeMOro MHOTOrpaHHUKA I1K-3
Mertonb! cnydaitHoro noucka. Merog Monte-Kapiio ITK-3
MHOroMepHbI€ IOMCKOBBIE METO/BI IIEPBOIO MOPSAAKA I1K-3
MeTto1 HaCKOpEeHIIero crycka I1K-3
Meron CONpsKEHHBIX IPAIUEHTOB [1K-3
MHoromepHbIe€ NOMCKOBBIE METO/IbI BTOPOIO NOPsIKA [1K-3
Merton Herotona [1K-3
Meron nepeMeHHON METPUKH [1K-3
MHoroMepHsbI€ IONCKOBBIE METO/ABI YCIIOBHON ONTUMU3ALINU I1K-3
Meton mHoxkuTenei Jlarpanxka I1K-3
Mertoa npoeKuu rpaiueHTa IK-3




Metoas! mTpadHbIX GyHKIUI I1K-3
MeTto1 BHyTpEHHEHN TOUKHU I1K-3
Meroa BHENIHEHN TOUKH I1K-3

O0pa3ubl BonpocoB u3 ¢onaa TecToBbix 3axanmii (IK-3)

Ne TexcT Bonmpoca BapuanTbl oTBeTOB
n/n
1 | Yro BXOIUT B KOMIUIEKC MPOEKTHBIX pabOT? Nsroroiienue yeprexeit
OKCIepUMEHTAJIbHBIE UCCIIEI0BAHUS
Pacuersl
TeopeTnueckue ucciaeI0BaHus
KoncrpynpoBanue
CocraBiieHrE OSICHUTEIbHON 3alIUCKU
Bce, nepednciieHHOE B IpYrux OTBETAX
2 | Kakue neiicTBus npeAnoigaraeT CHCTEMHBIH CucremaTn3anuo NpaBuil aHAIU3a
noaxon? IIPOEKTUPYEMOT0 OOBEKTA
CpaBHEHHE pa3HBIX CUCTEM MEXKTY
co0oit
MHOrOKpaTHbIN NOAXO0M K U3YYEHHIO
CUCTEMBI
BrIsiBiIeHNE CTPYKTYpPBI CUCTEMBI,
ornpeeneHue arpu0yToB, aHAIU3
BIIMSIHUS] BHEIIHEW CpeJibl
3 | [Ipu pyHKIIMOHATIEHOM NPOEKTUPOBAHUHU Buyrpennuit
CJIOKHBIX CHCTEM Yallle BCErO MPUMEHSIETCS Bocxoasmmii
CTHJIb: PaBHOMEpHBII
Buennuii
Hucxonsmmit
4 | Kakas U3 yka3aHHBIX OCOOCHHOCTEH XapakTepHa | YBelIMUYeHME LIeHbI OIINOOK MpH
JUISL MHOTOYPOBHEBBIX HEPAPXUUYECKUX CUCTEM? nepexojie K 6ojee BBICOKUM YPOBHSIIM
YMeHblIeHHE [IeHbI OIIMO0K MpH
nepexojie K 6ojiee BBICOKUM YPOBHSIIM
HewnsMmeHHOCTB 10CTOBEPHOCTH
nH(pOpMaLMU IPU NEPEX0/Ie K APYTUM
YPOBHSIM
CI10)KHOCTB
YnpaBisieMoCTb
5 | Kak Ha3bIBaeTCs IUCUUIUIMHA, aHAIIOTMYHAs TexHuuyeckue cucTeMbl
TEOpUU CUCTEM, B KOTOPOU UCCIIEYIOTCS KubepHeTnka
CJIOKHBIE TEXHUYECKUE CUCTEMBI U UX T T ——
IIPOEKTHpOBaHHE?
CucTeMHBIH TOAXO0
CucreMoTexHuKa
6 | Kakas u3 ykazaHHbIX ocobeHHOCTeH xapakTtepHa | CKopocTh OOHOBIEHUS HH(OpMAIUH

Ha BEPXHUX YPOBHSX O0JIbIIIE, YEM Ha




JUISI MHOTOYPOBHEBBIX HEPAPXUUYECKUX CUCTEM?

HHMXXHHX

[TonmHoTa nH(pOPMAIK HA HUKHHUX
YPOBHSIX MEHBIIIE, YEM Ha BEPXHUX

UewM BblllIE YPOBEHB, TEM BbIIIE
epapXuyecKre CBOMCTBa

CkopocTb 00HOBIIEHUS UH(OPMAITHH
Ha BEPXHHUX YPOBHSX MEHBIIE, YeM Ha
HHUXHHUX

Bpewmst o6HOBICHUS HHDOpPMAITUU Ha
BEPXHUX YPOBHSX MEHbIIIE, YeM Ha
HWKHUX

7 | Ilpu Kakux ycIoBHUSIX MOKET BOZHUKHYTh [Ipu coBnageHuu noaueneu
KOH(JIMKT B HepapXUUYECKOi cucteme? IIpu HECOBIIAIEHNH NOALIENIEI
IIpu HECOOTBETCTBUM LIEJIAM APYTUX
CUCTEM
[Ipu oTcyTcTBUUM TI00ATBHON 1ENH
8 | Hammume B mpenenax oTHOTO HEPAPXUIECKOTO OmnOke
YPOBHsI 60JIee OJTHOTO PELIArOIEero 3JIeMeHTa [ToTepe ympasisiemocTu
MOXET IIPUBECTH K: [lorepe ycToitunBocTH
Hapymenuto nepapXxuyHOCTH
Kondnukry
Ilepeyennb JadopaTOpHBIX padoT
No Koax-
u/n HaumenoBanue OcHalenue BO
4acoB
7 cemecTp
1 | JJaboparopnas pabota Nel «3nakomctBO | [IporpamMmHBIif KOMILIEKC
¢ uHTep(ericoM U MEHIO TTaKeTa AutoCAD 2
nporpamm AutoCAD»
2 | JlabopaTtopHas pabota Ne2 «Koman bt [IporpamMHBIil KOMIUIEKC
YEepTEKHOIO HHCTPYMEHTA MTaKeTa AutoCAD
nporpamMm AutoCAD. Cnou, 11Bera, TUIIbI 2
auHui. Pexxumsl pucosanus (GRID,
SNAP, ORTHO, POLAR, OSNAP)»
3 | JlaGopatopHas pabota Ne3 «[loctpoenue | [IporpaMMHBIif KOMITIEKC
Y PEaKTUPOBAHUE IPUMHUTHBOB. AutoCAD 5
HItpuxoBka 00bekTOB. [IpocTaHOBKA
pa3zmepoB. Co3ziaHne TEKCTOB»
4 | Jlabopatopnas padota Ne4 «Co3nanue IIporpaMMHBII KOMILIEKC
YepTerka JIETall B IBYXMEPHOM AutoCAD 2
IIPOCTPAHCTBE»
5 | JlabopaTtopHas pabota Ne5 «Co3manue [TporpamMMHBIil KOMIUIIEKC
yepTexka cOopoyHoro ysna B 1syxmepHom | AutoCAD 2
IPOCTPAHCTBE»
6 | JlaGopatopHnas paborta Ne6 «Ileyatp 5
yepTexen»
7 | JlaGopatopHas padota Ne7 «KomaH bl ITporpaMMHBII1 KOMILIEKC
MOCTPOEHUS TPEXMEPHBIX IPUMHTHBOB. AutoCAD 2
DJIEMEHTBI TPEXMEPHBIX MOJIENEH»




8 | JJabopatopHas paborta Ne§ «Tena u [TporpamMMHBIil KOMIUIEKC
noBepxHocTu. TBeproTenpHOe AutoCAD 2
MOJIEJTUPOBAHUE OOBEKTa»

9 | JlabopaTopHas pabota Ne9 [IporpammHBIil KOMIUIEKC
«ABTOMATU3MPOBAHHOE CO3IaHUE AutoCAD 5
n300pakeHMIi Ha YepTeKe Ha OCHOBE
TBEPAOTEIBHON MOJICIIH)

HToro yacoB B 7 cemecTpe: 18
8 cemecTp

11 | JIaboparopHas pabota NelO [Tporpammusrii komruieke Solid
«Hcronb3oBaHre MHOTOTEILHOCTH MIPU Works 9
coznanuu 3D-Mozenu aeTanu B cpese
Solid Works»

12 | JIaboparopHuas pabota Nell «Co3nanue [Tporpammusrii komruieke Solid
coopouHoi 3D-Mo1e7TH U3 TOTOBBIX Works 2
netaned B cpene Solid Worksy

13 | JIaGoparopnas padota Nel2 «Ananu3 [IporpamMHBIil KOMIUIEKC
JIMHAMUWKY JTUHENHBIX U SimInTech 4
nuHeapu3oBaHHbIX CAP, onrcbiBaeMbIX B
MePEMEHHBIX "BXOJI — BBIXOJ'"»

14 | JIaGoparopnas padota Nel3 «Ananuz [IporpamMHBIil KOMIUIEKC
ycroitunBoctd 1 Koppekiust CAP o SimInTech 5
YaCTOTHBIM XapaKTEPUCTHKAM H 10
MOJIF0CAM»

15 | JIaGoparopnas padota Nel4 «Ananu3 [IporpamMHBIil KOMIUIEKC
JTUHAMHYECKHUX CUCTEM, 3aJaHHEBIX B SimInTech 5
dbopme Ko u B mepeMeHHBIX
COCTOSTHUS»

16 | JIaGoparopnas pabota Nel5 [TporpamMHBIil KOMIUIEKC
«OnTuMu3anys napameTpoB CUCTEMBI SimInTech 2
ABTOMATHYECKOTO PETYITHPOBAHUS)

17 | JIaboparopHas pabota Nel6 [IporpamMMHBII KOMIUIEKC
«ITapameTprueckast ONTUMHU3ALAS SimInTech (MBTY 3.7) 4
CUCTEMBI yIIpaBJIeHUs 3-TO MOpPsAKa B
cpene SimInTechy

Hroro yacos B 8 cemecTpe: 18
IlepeyeHb NPaKTHYECKUX 3aHATHH
e Koa-
u/ HaumenoBanmue OcHamenue BO
4acoB
7 cemecTp

1 | JlabopatopHas pabora Nel «3nHakomMcTBO | 3amuTa oTyeTa Mo JIabopaTOPHOM
¢ uHTep(dericoM U MEHIO IaKeTa pabote 2
nporpamMmm AutoCAD»

2 | JlaGopatopHas pabota Ne2 «KomaH bl 3awwTa oTyeTa no nabopaTopHoii
YepTEKHOTO HHCTPYMEHTA MTaKeTa pabote
nporpamMMm AutoCAD. Cnou, 11BeTa, TUIIbI 2

nunui. Pexxumer pucoBanms (GRID,
SNAP, ORTHO, POLAR, OSNAP)»




JlaGopaTtopnas pabora Ne3 «IlocTpoenue
U peJaKTUPOBAaHUE IPUMUTUBOB.

3alwuTa oTyeTa no fabopaTopHoOi
paboTte

[lITpuxoBka 00bekTOB. [IpocTaHOBKA 2
pazmepoB. Co3/iaHne TEKCTOBY
JlaGopaTtopHnas pabota Ned «Co3manue 3awmTa oT4eTa No nabopatopHoi
yeprexka JACTalld B IByXMEPHOM pabote 2
IPOCTPAHCTBE»
JlabopaTtopHnas padora Ne5 «Coznanue 3awuTa oTyeTa no abopaTopHo
gyepTexka COOPOYHOro y3iia B IBYXMEPHOM | paoTe 2
MIPOCTPAHCTBE»
JlaGopaTtopHnas pabota Ne6 «Ileuats 3almTa oT4eTa No 1abopaTopHoN
yepTexen» pa6oTe 2
JlabopaTtopHnas padota Ne7 «Koman bl 3awuTa oTyeTa no 1abopaTopHo
MOCTPOCHUS TPEXMEPHBIX IPUMHUTHBOB. paboTe 2
DJIEMEHTHI TPEXMEPHBIX MOJICIICH»
JlaGopaTopHas padora Ne8 «Tena u 3almTa oT4eTa No 1abopaTopHo
MOBEpPXHOCTU. TBEpAOTETHLHOE pa6oTe 2
MOJICTTUPOBAHUE OOBEKTa»
JlabopaTtopHnast pabota Ne9 3awmTa oTtyeTa no NabopaTopHOit
«ABTOMAaTU3UPOBAHHOE CO3/IaHUE pa6ote 5
N300paKeHMId Ha YepTEeKe HA OCHOBE
TBEPAOTEIBHON MOJICIII)

Hroro yacos B 7 cemectpe: 18

8 cemecTp

JlaGopatopHas pabota Nel0 3awwTa oT4eTa no nabopaTopHoii
«Hcronp30BaHe MHOTOTEIIEHOCTH ITPU pabote 5
co3mganuu 3D-Mozenu AeTanu B cpesie
Solid Works»
JlaGopatopHas paborta Nell «Co3nanue 3awumTa oT4eTa No 1abopaTopHoON
coopouHoii 3D-MoeH U3 TOTOBBIX pabote 2
neraneii B cpeae Solid Works»
JlaGopaTtophnast pabota Nel2 «Ananus 3awuTa oTyeTa no s1abopaTopHo
TUHAMUKY JTUHEWHBIX U pa6ore 4
nuHeapu3oBaHHbIX CAP, onuchiBaeMbIX B
MEPEMEHHBIX "BXOJ — BBIXO'"'»
JlaGopaTtopnast pabota Nel3 «Ananus 3almTa oT4eTa No 1abopaTopHoO
ycToitunBocTy U Koppekuus CAP o pabote 9
YaCTOTHBIM XapaKTePUCTHKAM H 10
MOJTFOCAM)
Jlabopatopnast pabora Nel4 «Ananus 3almTa oT4eTa No 1abopaTopHoOW
TUHAMHYECKHX CHUCTEM, 3aJJaHHBIX B pabote 5
dbopme Ko u B mepeMeHHBIX
COCTOSTHUS
Jlaboparopnas pabota Nel5 3awuTa ot4eTa no nabopaTopHoii
«OnTuMH3aIys mapameTpoB CHCTEMbI pabote 2
ABTOMATHYECKOTO PETYITHPOBAHUS)
JlaGopatopHas pabota Nel6 3awwTa oT4eTa no nabopaTopHoii
«[TapameTpuyeckasi ONTUMHU3ALIHS pa6ote 4

CUCTEMBI yIIpaBJIEHUs 3-T0 MOps/IKa B
cpene SimInTechy




\ \ Hroro yacos B 8 cemectpe:

Hepe'{eﬂb BOIIPOCOB K IK3aMEHY

Texcr Bompoca Kox
KOMIIETCHIIUH

Kpurepruu ontumansHocTi. KputepranbHbIi sI3bIK OMHCAHUS BHIOOPA I1K-3
Be10op kak Makcumu3anus Kpurepus. MHOrokpurepuaibHasi ONTUMHU3ALMS I1K-3
CBeneHne MHOTOKPUTEPUAIIBHON 3a1a4 K OJHOKPUTEPUAILHOU I1K-3
CBepTKa KpUTEPUEB B CYNEPKPUTEPHUA. AITUTUBHBIN, MYJIbTUIIIIMKATUBHBIN, I1K-3
MAaKCUMHUHHBII KPUTEPUH

Pa3HoBaxxHbIe KpUTEpUHU. Y CIIOBHAsI MAKCUMHU3aLUs I1K-3
PasnoBaxnble Kpurepuu. MeTon ycTynok [1K-3
ITouck anpTepHATUBEI C 3aJaHHBIMM CBOMCTBaAMU. MeTO neabHON TOUKH I1K-3
Haxoxnenue Mmuoxxectsa [lapero I1K-3
Onwucanue BHIOOPA Ha SA3bIKE OMHAPHBIX OTHOLICHUN I1K-3
OTHo1IEHUS S5KBUBAJIEHTHOCTH, MTOPSAJIKA U JOMUHUPOBAHUS I1K-3
Crnyualt KOHEUHBIX MHOKECTB anbTepHaTuB. ['pad npeanourenuit I1K-3
Onucanue NpUHATHS PELICHNH Ha s3bIKe PYHKIUH BBIOOPA I1K-3
[TpeumymiecTBa 1 HEJOCTATKH A3bIKA (PYHKLUI BHIOOPA I1K-3
AKCHOMBI HacleJOBaHus, coriacus, otopaceiBanus, IlnoTra u npennoutenus I1K-3
AKCHOMBI CyMMaTOPHOCTH, MYJIbTUINIUKATOPHOCTH U MOHOTOHHOCTH I1K-3
[Tonryuenue mHoxkecTBa [lapeTo ¢ moMorib0 akcuom BeIOOpa I1K-3
[TosryueHne 0JTHOKPUTEPHAIBHOTO BBIOOPA C MOMOILIBIO aKCHOM I1K-3
['pymnoBoii BEIOOpP U MapagoKChl TOJIOCOBAHUS I1K-3
ITocTanoBKa 3a1a4 mapaMeTpUIECKOr0 CUHTE3a [1K-3
[Tpouenypsl CMHTE3a U X MECTO B IPOEKTUPOBAHUU [1K-3
Knaccugukarus npoueayp CTpyKTYpHOTO CHHTE3a [1K-3
dopmanuzanus CBEACHUN O MTPABHIIAX U MPOLEIYypax CHHTE3A ITK-3
3anava NpuUHATHS perieHus (BbIoopa) I1K-3
Br16op kak peanuzarus meinm I1K-3
MHO0XECTBEHHOCTH 3a]1a4 BBIOOpA I1K-3




[IpencraBieHre MHOKECTBA albTEPHATHB

I1K-3

Mopdonoruueckue TabIUIbI U aTbTEPHATUBHBIC TPadbI I1K-3
DBOJIIOIIUOHHBIE METO/IbI I1K-3
[Tpocroii reneTnueckuii aroput™M. OCHOBHBIE TEPMUHBI U ONIEPALIUN I1K-3
Ot60p ponutensckux nap. [IpaBuiio koneca pyneTku I1K-3
Kpoccunrosep, Myranuu, ceeKkius I1K-3
Pa3HOBUIHOCTH r€HETUYECKUX ONEPATOPOB I1K-3
Moaudukanuy reHeTUYECKUX arOPUTMOB [1K-3
[lepeynopsigoueHue. dnucTacuc I1K-3
MeToa KOMOMHHUPOBAHUS SBPUCTUK I1K-3
Hcnonp30BaHnE TEHETUYECKUX METOAOB B MPOEKTUpOBaHUU. DOpMUpOBAHUE I1K-3
XPOMOCOM

Wneu npumMeHeHMs 3HaHUM 0 )KMBOM IpUpOJE s pelieHus 3a1a4, BosHukaommx | [1K-3
nepesi UCKyCCTBEHHBIMHU CUCTEMaMU, UX Pa3BUTHE U PHUMEPHI peaiu3aliiu

DBoumonys Kak 00MIHi POIIEeCC pa3BUTHS €CTECTBEHHBIX M HCKYCCTBEHHBIX I1K-3
CUCTEM

DBommononHbIe MeToIbl. Knaccuduxkanus. OCHOBHBIE TEPMUHBI [1K-3
OBOJIIOIMOHHBIE METO/IBI. [IpenmyiecTBa 1 HEJOCTATKU I1K-3
DBOJIIOIIMOHHOE MOJICIIUPOBAHUE U €TO ETH ITK-3
Knaccugukanus 3BOJIIOLIMOHHBIX MOJENIEN I1K-3
OTaIbl 3BOJIOIUY POU3BOICTBEHHBIX CUCTEM I1K-3
Oransl 3BOTIONMN HHPOPMAITMOHHBIX CUCTEM I1K-3




CTpykrypa u coaep:xkanue qucuunInHbl «[IpoekTupoBanue cucTteM ynpaBJieHUsD)
no HanpagJeHu1o 27.03.04 «YnpapjieHre B TEXHUYECKUX CHCTEMAX» U

HpO(l)l/UIIO HOATOTOBKH «3.]'ICKTpOHHble CHUCTEMBI YIIDaBJICHUS)

[Tpunoxxenue 1

Buabl yueOHoil padoThl, Bunnl | ®opmbr
ol =8 BKJIIOYASl CAMOCTOSITEIbHYIO caMoOCTOSTeNBHOM |
Ne No S| 3§ padoTy CTyIeHTOB, U padoTbI -
/o Paznen E 3 g TPYAOEMKOCTH B yacax CTYAEHTOB
(@] = 54 JI I/C Jab | CPC | KCP | I |CH | Pe | KP | D 3
P b
Cemectp 6
Beenenue. Ilpenmver, 3amaum u  couepkaHue
1] | AMCHMIUTMHEL OCHOBHBIE TOJIOKEHUSI, TTOHATUS U ) 5
' onpezaenenus. O0bekT npoekTupoBaHus. IIponecc
IIPOEKTUPOBAHMS KaK IPOLIECC YIPABICHUS.
19 JlaGopatopHass pabora Nel «3HaKoMCTBO C 5 5 4
' uHTepdeiicoM MW MEHI0 [aKeTa I[porpamm
AutoCAD»
Kaaccnduxanus cucTreM ylpaBJieHHS.
13 TexHuueckue CHCTEMBI. Opranu3anuoHHO- 5 9
' TEXHUYECKHE CHCTEMBbl. ABTOMAaTH3WPOBAHHOE
npoektupoBanue. Knaccudukanus CAIIP.
1.4 | JJaboparopHast pabota Ne2 «KomaH/abl 4epTexKHOTrO 2 2 4
uHCTpyMeHTa nakera nporpamm AutoCAD. Cron,




nBera, TUIbl JuHUA. Pexxumbr pucoBanus (GRID,
SNAP, ORTHO, POLAR, OSNAP)»

1.5

Ctpykrypa npoiecca NMPOEKTHPOBAHMSI.
Cucremupii  moxxon. Cxemorexnuka. Cruiu,
aCIICKTHI, HepapXUUueCcKue YPOBHHU
npoektupoBanusa. Cramuu, O3Tambl, TPOLETYPHI
MIPOCKTUPOBAHUSI.

1.7

Crpykrypa npouecca NPOEeKTHPOBAHUS.
[TpoekTHbIE mNapaMeTphl: BHEIIHUE, BHYTPEHHHE
(ynpaBnsiemble) U BbixongHble.  Copep:kaHue
npoliecca NPOEKTHPOBAHMSL.

1.8

JlaGopatopnast pabora Ne3d «lloctpoenue wu
pelaKTUPOBAHKE PUMUTHBOB. ITpuxoBka
oobekToB. [IpoctanoBka pasmepoB. Co3zgaHue
TEKCTOBY»

1.9

CtpykTypa npouecca NPOEKTHPOBAHHSI.
[Ipouenypsl anamu3a u cuHTe3a. Knaccupukarms
NPOCKTHBIX mporeayp. I[locTpoeHue MapHipyToB
IPOEKTUPOBAHUA. YCIIOBUS pabOTOCIOCOOHOCTH.
YcnoBus SKCILTyaTaluu.

1.11

IIpounecc NPOEKTHPOBAHUS. Coneprxanue
TEXHUYECKOTO 3aJlaHusi Ha MPOEKTHPOBAHUE.
Knaccudpukanus CAllp. CpeactBa obecredeHus
npoliecca NPOeKTUPOBAHUS.

1.12

JlaGopaTtopnast pabota Ne4 «Co3gaHue yeprexa
JIETaI B ABYXMEPHOM MPOCTPAHCTBE

1.13

IIpouenypsl anaiam3sa. Pacnpenenennsle mMonenu
Ha MHUKpPOYPOBHE IIPOEKTUPOBAHUS.
Juddepenunanbuple  ypaBHEHHs] B YacTHBIX




MPOU3BOJAHBIX.  YPaBHEHHUS]  MaTEMaTUYECKOH
¢u3uKM C 33aJaHHBIMH KPAeBBIMH  YCIOBHSIMHU.
IIpumep: ypaBHEHHE TEILIONPOBOIHOCTH.

1.15

Ipouenypsl ananm3a. ['paJveHT U AUBEpPreHLUs
byHkMM  Temmeparypbl  cTepxkHs.  [pyrue
IOPUMEpPBbI pacIpeeNieHHBIX MOJENe: ypaBHEHHUs
mupQy3ud  YacTHI, HEMPEPHIBHOCTH TOKOB B
MOJTYIIPOBOTHUKAX, HaINpsHKEHHOCTH
anekTpuieckoro nois (ypasuenue Ilyaccona).

1.16

JlaGopatopnast pabota N5 «Co3ngaHue yeprexa
cOOpPOYHOrO y3J1a B IBYXMEPHOM IPOCTPAHCTBE

1.17

YuciieHHble  MeTOAbI MpOUEIYP  AHAJHU3A.
Cetounble MeTOZIbI. MeTOJT KOHEYHBIX Pa3HOCTEH.
[[Ta6i0HBI U y3710BbIe TOUKH. KOHEUHO-Pa3HOCTHBIE
OTIEPATOPHI.

1.19

MeToa  KOHEYHBIX JJIEMEHTOB. YPaBHEHHUS
HEBSI30K. PemieHme ¢ IIOMOINBIO  MeEToAa
KoJUToKauui. PelieHue ¢ MOOMOIIBIO MeETonda
HAaUMEHBIINX KBAApaToB. PemeHne ¢ MOMOINIbIO
Meroja ['anepkuHa.

1.20

JlaGopaTtopHnast pabota Ne6 «Ileuats ueprexeii»

1.21

ITpouenypsl cuHTe3a. CHHTE3 KOPPEKTHPYIOIIUX
ycrpoiictB CAP. CuHTe3 peryiasTopos.

1.23

I[TapameTpuyeckasn ONTHUMM3AIUS.
JlerepmMuHupoBaHHas IIOCTAaHOBKA 3aJ1a4H.
Knaccudpukanus  MeTofoB  mapaMeTpUyecKoil
onTUMM3alMM. MeToapl IOMCKAa 3KCTpeMyMma
neneBod  (QyHKIMM W HMX  XapaKTEPUCTHKH.




HanpaBneHHe H [mar IIOMCKa, HOPMHPOBAHUC,
YCJIOBUC OKOHYAHUA ITOMCKA.

1.24

JlaGopaTtopHnas pabora Ne7 «KomaHapl TOCTpOSHUS
TPEXMEPHBIX MPUMHUTUBOB. DJIEMEHThI TPEXMEPHBIX
MOJIEJIEN»

1.25

IHapamerpuyeckass  onTumMu3anusa. MeTobI
OI[HOMepHOfI OIITUMHU3AINN. JINXOTOMHUYCCKOT'O
JIEJICHHSI, 30JIOTOr0 ceueHus, 4dncesl PubOoHayyH,
HOHHHOMH&HBHOﬁ aHHpOKCI/IMaHI/II/I.

1.27

MmuoromepHas napaMeTpuuecKas
onTumMmu3aumMsa. MeToapl HYJIEBOrO  MOpPSAKA.
[ToxoopaunatHslii criyck (Meton ["aycca—3eiiaens),
meton Pozen6poka, meton koHpurypamuii. Meroa
neGOopMHPYEMOro MHOTOTpaHHHKA.

1.28

Jlabopatopnast pabora Ne§ «Tena u MoBepxXHOCTH.
TBeproTenpHOe MOAETUPOBAHNE O0BEKTA

1.29

Iapamerpuyeckasi onTumMuszauus. ['pajgreHTHBIC
MeToabl. Meroa Hauckopeumero cmnycka. Meron
COMPSKEHHBIX TPAJIUEHTOB.

1.31

ITapamerpuyeckas onTuMmu3anusa. MeToasl
BTOpOro nopsaka. Meron Herorona.

1.32

JlaGopaTtopHnast paboTta Ne9 «ABTOMATH3UPOBAHHOE
CO3MaHME H300paKEHUI Ha 4YepTexe Ha OCHOBE
TBEPAOTEIBHON MOJICIIHN

1.33

Ilapamerpuyeckass onTUMHU3anMA. Y CIOBHas
ontuMmu3anmsa. Meron MHoxkurtener Jlarpanxka.
MeTtopel mrpadHbIX GyHKIHH. MeTtobl
BHYTPEHHEN M BHEIIHEW TOYKH. MeTox mpoeKiuu
IpaJueHTa.




1.35

Iapamerpuyeckast ONTUMHU3AIUA.
becniouckoBbie meroasl. Meton Monte-Kapio.

1.36

HroroBoe 3anatue. 3anmra 1a00paTopHBIX paboT

(DopMa arrecranmuu

Bcero gacoB 1mo AuCHUIIMHE B IISCTOM CEMECTPE
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18
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Cemectp 8

2.1

I[IpunATHE TPOEKTHBIX PpemeHuid. 3amada
npuHsATUs ~ pemieHud  (Bbibopa).  OcCHOBHBIE
IPOOJIEMBI. Kpurepun MIPEATOYTCHUSI.
[IpencrasieHue MHOXECTBa b TCPHATHB.
Onucanne 3agadd BBIOOpa HAa KPHUTEPUATBHOM
SI3BIKE.

2.2

Jlabopatopnast pabora NelO)  «lMcmonb3oBanue
MHOTOTENIFHOCTH Tpu  co3fganuu  3D-Moxenu
netanu B cpene Solid Works»

24

Ipunsrue NMPOEKTHBIX peleHn.
MHOXeCTBEHHOCTh 3aJlad BbIOOpa. 3aBHCHUMOCTh
CUTyallud BbIOOpa OT  (DakTOpoB:  CBOMCTB
MHOXECTBA aJIbTCPHATHUB, KOJIMYCCTBA U XapaKTEpa
KpUTEpPHEB, peXHMa BbIOOpA, €ro IMOCIeICTBUM,
BUJaa OTBETCTBECHHOCTU 3a BI)I60p U CTCIICHHU
COTJIACOBAaHHOCTH LEJIEH. Ceenenue
MHOTOKPHUTEpPUAIbHON 3a1a4u BbIOOpA K
OJIHOKPUTEPUAIILHOM.

25

JlabopaTtopnast pa6ota Nell «Co3nanue cOOpodIHOM
3D-Mozmenu u3 roToBBIX nAeranei B cpeae Solid
Works»




2.7

MeTtoabl pemeHusi npoodJeMbl BbIOOpa Ha
KpUTepuajibHOM  si3blke.  MeTonq  cBepTKH
kputepueB.  CBeleHHE  MHOTOKPUTEPHAIBHON
3amaud BbIOOpa K OJHOKpHUTEpHATbHOH. Meton
YCTYNOK.  YCIOBHas  Makcumuzauus. Meton
ujeanbHoi Touku. MHoxecTBo Ilapero.

2.8

Jlabopatopnast pabora Nel2 «AHanu3 JAWHAMUKH
JIMHENHBIX u JIMHEAPU30BAHHBIX CAP,
ONUCBHIBAEMBIX B IEPEMEHHBIX '"BXOJ — BBIXOA"» B
cpene SimInTech

2.10

Onucanue 3a1a4u BbIOOpPa HA si3blKe OMHAPHBIX
oTrHomieHni. CBolcTBa OMHAPHBIX OTHOILEHUH.
OTHOWIEHUS  PKBUBAJIEHTHOCTH,  MOpSAKAa U
JOMUHUpPOBaHUA. Mozelb NPUHATHSA PEUICHUM Ha
OCHOBE OMHAPHBIX OTHOIIICHHHA. I'pad
MPEIITOYTEHU.

JlaboparopHas pabota Nel3 «AHanu3
ycroiunBoctd U Koppekuus CAP mo 4dacToTHbIM
XapaKTEPUCTHKAM U IO TOJTFOCAM»

2.13

Onucanue 3aga4yn BbIOOpa Ha s3bIKe QyHKIUH
BbIOOpa. MoIHOCTh MHOXKECTBA (DYHKIIMH BbIOOpa
uist N anerepHatuB. OrpaHudeHuss Ha (QYHKIUH
BbIOOpa. AkcuoMbl BeiOOpa. IIpuMeHeHHne akcuom
JUIst popMHUpOBaHUS IPaBUI BeIOOpA.

2.16

IIpunsatue  pemenunii. IlpaBuna  BwIOOpA.
I'pynnoBoit  BbiOOp. [lapagokcel  TrpynmoBoro
rOJIOCOBAHUS.

2.17

JlaGopatopHas pabota Nel4 «AHanu3
JTMHAMAYECKHX CHCTEM, 3a/laHHBIX B (opme Komm
U B IEPEMEHHBIX COCTOSIHUS

2.19

3BOJHOIII/IOHHI)IC METOAbI B IPOCKTHPOBAHUMH.
KJ'IE[CCI/I(bI/IKaI_[I/Iﬂ 9BOJJIIOIMOHHBIX MCTOIOB.




I'enernueckue anroputmel. [IpocToii reHeTHYECKHi
anroput™.  BbeiOOp  pomuTeneil,  Kpoccosep,
MYTallid, CEJICKIIHS.

2.20

Jlaboparopuass pabora Nel5  «Onrummsanus
napameTpoB CHCTEMBbI ABTOMATHYECKOTO
pEryIHPOBAHHUS

2.22

IBOJIIOLHOHHBIE METOAbI B IPOEKTHPOBAHHUH.
PasnoBugHOCTH TE€HETUYECKUX OIIEpaTOPOB.
Onucracuc U nepeynopsnoueHue. PopmupoBaHue
XpoMmocoM. ['eHeTnyeckuii METOa KOMOMHUPOBAHUS
9BPHUCTHK.

2.23

Jlaboparopuass pabora Nel6 «Ilapamerpudeckas
ONTUMU3AIMS CUCTEMbI YIPABJICHUS 3-TO MOPSAKA
B cpeae SimInTechy»

2.25

JBOJIIOIHOHHBIE METOAbl B IPOCKTHPOBAHHH.
OBoIOLUs CHOXKHBIX CUCTEM. MoJienu 3BOJIIOLUY.
Knaccudukanus Mozenen IBOJIIOLIMH
C€CTCCTBCHHBIX CUCTCM. 9BOJ’IIOIII/I$I HCKYCCTBCHHBIX
cucteMm. IIpouecc sBomroLMM IPOU3BOJACTBEHHBIX
cucteM. Ilpomecc 3BomtonuU HMH(OPMALMOHHBIX
CHCTEM.

®opma aTTecTalMU

Bcero gacoB mo guciuminHe B CEIbMOM CEMECTPC
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