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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mnporpamma aucuuiuiuHbl (Monyisi) «Teopusi yIpaBlE€HHsS» COCTaBI€HA B
COOTBETCTBUHU € (eaepaibHbIM T'OCYJAapPCTBEHHBIM O0pa30BaTEIbHBIM CTAHJAPTOM BBICHIETO
oOpa3oBanus — OakamaBpuaT mo HampasiieHuto noarotoBku 38.03.05 busnec-undopmaruka,
npoduns busHec U aHanWTHKA, YTBEP)KIEHHBIN MpUKa3oM MUHUCTEpCTBA HAYKH M BBICUIETO
obpazoBanus Poccuiickoit ®eaepannu Ne 838 ot 29.07.2020 ropa.

Uzyuenue mucuumiinHel (Monyins) «Teopus ympaBieHus» 3akjiaablBaeT GyHIAMEHT s
NPOCKTHUPOBAHUS YPPEKTUBHBIX CUCTEM aBTOMATHYECKOTO YIIPABIICHUS B TEXHUKE, SKOHOMUKE H
poboroTtexHuke. [lomyuyeHHbIe 3HaHUSI U HABBIKU MO3BOJISIIOT (DOPMAaIN30BaTh, aHAIU3UPOBAThH U
pemaTh CIOXKHBIE 337aYdl ONTHMHU3ALUHN JUHAMUYECKUX MPOIECCOB ¢ YYETOM OTpPaHUYECHUH U
HeomnpeaenEHHOCTEH.

MecTo JTUCUMIIIIMHBI (MOXYJIS) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hacrosmas nuciumninuHa (MOAyIb) BKIIOUEHA B Y4€OHBIH IJ1aH 1O IMPOTrpaMMe MOATOTOBKH
OakanaBpuarta 1o Hanpasienuro 38.03.05 busznec-undpopmaruka, npodmibs busnec n aHaaTUTHKA
U BXOJHT B YacTh, (OPMHUPYEMYIO0 Y4aCTHUKAMH OOpa3oBaTEeIbHBIX OTHOIICHWH, bioka 1, kak
JTUCIUATUIMHA TI0 BBIOODY.

Jucnunnuua (Moayns) u3ydaeTcs Ha 3 wid 4 Kypce B 6,7 wiu 8 ceMecTpe Ha BBIOOD.
JlocTynmHa K W3Y4YCHHIO  IIOCIE  YCHCHIHOTO  OCBOCHUS  JUCIMIUIAHBL  (MOJIYJIA)
«/Iuddepennmanbupie ypaBHEHHS».

Heab wu3yyeHMs IUCHMILUIMHBI (Moay.Js). chopMUpOBaTh IJIyOOKOE ITOHMMaHUE
MaTeMaTUYECKUX OCHOB OINTHUMAIbHOIO YIPABJIEHUS MU Pa3BUTb HABBIKM AHAIUTUYECKOTO U
YUCICHHOTO pELIeHHUs 3a7ay YNPABICHUS JWHAMHUYECKUMHM CHUCTEMaMH B  Pa3IHYHBIX
IIOCTaHOBKaX.

3agauu u3y4eHust JMCUUILIMHBI (MOIYJIA):

— H3Y4YUTb OCHOBHbIE IIOCTAHOBKH 3a]1a4 ONITUMAJIbHOTO YIIPABJIEHUs — JlarpaHia, Mailepa
U 00JIblIa — U HAYYUTHCS Pa3INyaTh UX NIPUMEHEHHUE B 3aBUCMOCTH OT THIIa KPUTEPHsI KaueCTBa;

— OCBOHMTb HEOOXOIMMBbIE YCIOBUS ONTUMAJIBHOCTU: YypaBHEHHE Jilliepa—arpaHixa,
NPUHLIUI MAaKCUMyMa TIOHTPATHHA U YCJIOBHS TPAHCBEPCAIBHOCTH;

— HAYYUTHCS IPUMEHSTH MPUHIUI ONTUMAILHOCTH OeJlJIMaHa U ypaBHEHUE TaMUIIbTOHA—
AKOOU—OeuIMaHa /1jIs1 CHHTE3a ONTUMAIbHBIX CTPAaTeruil ynpaBieHUs;

— OCBOMTb METO/bI pEIICHUs JIMHEWHO-KBaJApaTu4yHOW 3amaun (Iqr) um mocTpoeHHs
PEryssiTOpoB ¢ 0OPAaTHOM CBSI3BIO /17151 MHOTOMEPHBIX CUCTEM;

— Ppa3BUTh HAaBBIKM NPUMEHEHHS YMCICHHBIX METOAOB (MPSMBIX U HENpSMBIX) U
COBPEMEHHBIX HHCTpyMeHTOB (casadi, jax, matlab) ans pacuéra u aHanM3a ONTUMAJIBHBIX
TPacKTOPUH.

B pe3ysbTare 0cBOeHUSI TUCHUILIAHBI (MOXYJIs1) 00y4aIOIIMIiCSl 10JI2KEeH

3HaAmMb:

— OCHOBHBIE TIOCTAaHOBKHM 3aJad ONTUMalbHOrO ympasieHus (Jlarpanxka, Maiiepa,
Bbonbua) n ux oy,

— HeoOXOAMMBIE YCIOBHMS ONTHUMAJIbHOCTH: ypaBHeHHe Oinepa—Jlarpanka, NpUHIMI
MakcuMyma [loHTpsirMHa, yCIOBUSI TpPaHCBEPCAIbHOCTH, YCJIOBMSI CKauka HOpHU (Pa3oBBIX
OTpaHUYEHUSX;

— MpHUHUMIO onTHUMaibHOCTU bennmana u ypasHenue ['amunbrona—Skoon—bennmana;

— 0co0eHHOCTH JUHeHO-kBaapaTuyHoi 3anaun (LQR) u cBolicTBa e€ pemienus;

— 0a30Bble YHUCIEHHbIE CTpaTeruu (MpsiMble M HENpsiMble MeToAbl) M uaero Model
Predictive Control.

ymembp:

— (¢opmanu3oBaTh MNPAKTUYECKYIO 3aJady VIpPaBIEHUS KaK 3aJady ONTHUMAJIbHOTO
YIPaBIEHUS C KPUTEPUEM KaueCcTBa U OrPaHUYCHUSIMM;
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— BBIHCHIBATh HEOOXOAUMBIE YCIOBUS ONTUMAIBHOCTH U PELIaTh aHATUTUYECKH 3a/1a41
MaJioil pasmepHocTH (ObIcTpoaeiicTBue, LQR, mpocreiimye BapualiioHHbIE 3a/1a4H1);

— CHHTE3UpPOBATh ONTHUMAIbHBIM pErymsaTop ¢ OOpaTHOW CBSI3bIO Ui JIMHEWHO-
KBaJpaTUYHBIX CUCTEM;

— IpPHUMEHATh 4YMCJIEHHbIE METOJbl (NPUCTPENKY, KOJUIOKAIMIo) M  pacuéra
ONTUMAJIbHBIX TPACKTOPUHN U YIIPABIICHUN;

— MHTEpPIPETUPOBATH CONPSKEHHBIE IEPEMEHHBIE KaK «TEHEBBIE LIEHBI» U AaHAJIU3UPOBATh
YYBCTBUTEIBHOCTb KPUTEPUSI.

6nadems:

— MAaTreMaTU4YeCKUM allapaToM KJIaCCHYECKOT0 BAPUALIMOHHOIO UCUUCIIECHUS, IPUHIUIIA
MakCHMyMa 1 JUHAMHYECKOI0 IPOrpaMMUPOBAHUS;

— HaBBIKAMM 4YMCJIEHHOIO pEIIEHUS KpaeBbIX 3aJad C IIOMOUIbI0 COBPEMEHHBIX
oubmuorek (MATLAB, Python ¢ CasADi, JAX) u crienuain3upoBaHHBIX peniaTesne;

— METOAMKON IIOCTPOEHUsS M HACTPOMKM JIMHEMHO-KBAJAPATUYHBIX PETyJIATOPOB MJIA
MHOT'OMEPHBIX CHCTEM;

— MHCTPYMEHTapHEM IPOBEPKHU BBIIIOJHEHUS HEOOXOUMBIX YCIOBUN ONTUMAIBLHOCTU U
aHaym3a 0coOBIX YIpPaBICHUH.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsA

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus Conep:xanue Nuaukarop | IlepedyeHb miiaHUpyeMbIX pe3yabTATOB
KOMIIeTEHIIUH KOMIIETEHIIUM | 00y4eHMs MO0 JUCHMILUIUHE (MOYJII0)
VK-1. Crioco0eH OCyIIeCTBIIATh VK-1.1. 3HaeT MeTOAbI IOKUCKA U aHaJIN3a
MOUCK, KPUTHYECKHIA uH(popManuu B obactu pa3paboTKH,
aHaJIM3 ¥ CUHTE3 OCHOBHbIC MTPUHIIUITBI KPUTHYCCKOM
UH(OPMAITUH, IPUMCHSITH OLICHKH UCTOYHUKOB HH(MOPMAIMU U X
CHCTEMHBIN MOAXOJ st PEJIEBAHTHOCTH.
peIIeHHsI TOCTABICHHBIX VK-1.2. Vmeer KPUTHYECKU OLICHHBATb
3a71a4 HUCTOYHHKH uHpopmaum u
CHHTE3UPOBATh JAHHBIC W3 PA3TUYHBIX
HUCTOYHHKOB  JUIA  PCIICHUS  3ajad,
OPUMEHSTh  CHCTEMHBIA  MOAXOA K
aHaJIM3y ¥ PEIICHUI0 KOMIUIEKCHBIX
npo0IeM.
YK-1.3. HmeeTt npakTHUECKHUA OTBIT pabOTHI €
COBPEMECHHBIMH HHCTPYMECHTAMH H
TEXHOJIOTHSIMU /17151 00pabOTKH
nHpOpMauK, GOpMYIUPOBAHUH U
CTPYKTYPUPOBAHHH 3a/1a4 Ha OCHOBE
MOJTY4CHHON MH(POPMAIIHH.
OIIK-2. Crioco0eH poBOIUTH OI1K-2.1. 3HaeT OCHOBHBIE TEHACHIIMA U
HCCIICIOBAHUE U aHAJIN3 XapaKTePUCTUKU PbIHKA
pBIHKA MH(OPMALIMOHHBIX CUCTEM U
nH(pOpMaITMOHHBIX nH(pOpMaMOHHO-
CHUCTEM U KOMMYHUKAIITMOHHBIX TEXHOJIOTUHN
UH(POPMAaIMOHHO- OIIK-2.2. | YMeeT npoBOUTH UCCIIEIOBAHUE U
KOMMYHUKAITHOHHBIX aHaJIN3 PHIHOYHOU UH(OPMAIIUU TS
TEXHOJIOTHi1, BHIOUpATh OIICHKH MOTpeOHOCTel Ou3HEca U
paldoHaIbHBIE PEIICHUS BBIOOpA ONTHUMAJIHHBIX PEIICHUN
JUUI yIIpaBiIeHUs OIIK-2.3. NmeeT npakTMUECKUI OMIBIT B
Ou3HECOM pa3paboTKe ¥ BHEPEHUH CTpaTEruit
yrpaBieHus: OU3HECOM Ha OCHOBE
aHaM3a phIHKA HH(GOPMAITMOHHBIX
TEXHOJIOTHH
[TK-2. CniocoOeH MCToIb30BaTh IK-2.1. 3HaeT OCHOBHBIE MaTEMAaTHYECKHUE
COOTBETCTBYIOIIHI METO/Ibl U UHCTPYMEHTAJIbHBIE
MaTeMaTU4YeCKun CpenacTBa, MPUMEHSIEMbIE JIIS
amnmapar u 00paboTKU U aHanu3a nHGOpMaIuu
UHCTPYMEHTAJIbHBIE I1K-2.2. Ymeet 3pPeKTUBHO HCIIOIB30BaATh
cpenacTBa s MaTeMaTUYECKHH ammapar Jist
00paboTKH, aHATH3a U CHUCTEMaTU3aluu JaHHBIX U PELICHUs
cUCTEMaTU3aluu poeCCHOHANIBHBIX 3a]1a4
UH(pOpMaLUU TI0 TEME [1K-2.3. HMeeT npakTUYECKUi OMBIT paboOThI €
WCCJIEI0BAHMS TSI WHCTPYMEHTAMH aHaJIN3a
penIeHus 3a1a4 uH(pOpMaIIUY B paMKax
npoheccCHoHaNBHOM HCCJIEIOBATEIbCKUX MPOEKTOB
JIEATETLHOCTH
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IK-3. Crioco6eH TOTOBUTh IK-3.1. 3HaeT TpeOOBaHUS U CTAaHAAPTHI
HAayYHO-TEXHUYECCKHE odopMIIeHUS] HAYIYHO-TEXHUYECKUX
OTYETHI, IPE3CHTALINH, OTYETOB, MIPE3ECHTAINI U MyOIHKAITUT
Hay4HbIE TyOJIUKAIIIU I1K-3.2. YMeer CTpyKTypupoBaTh U
1o pe3yJbTaTaM MPEJICTABIISITh PE3YJIbTATHI
BBIIOJTHEHHBIX WCCIICIOBAHUM B SICHOM U JOCTYITHOMN
UCCIeI0BaHU I dbopme
I1K-3.3. Nmeer mpakTUUECKU OIBIT
MOJATOTOBKH U MyOJIMKAIIMN HAYYIHBIX
MaTepHasioB, OTPAKAIOIINX
PE3yNIbTAThI BRIIOJTHEHHBIX
HUCCIEeOBaHUN
T1K-8. CrocobeH nox T1K-8.1. 3HaeT NPUHIIUIBI U CTAHIAPTHI
PYKOBOJICTBOM YIpaBJICHUS TPOCKTaMHU
CHeuHaJEHCTa Goree I1K-8.2. YmMeer pa3zpabaTpiBaTh IJIAHBI U
BBICOKOH KaTeropuu OpPTaHW30BBIBATH MTPOCKTHYIO
OCYIICCTBIIITE JIESITEIIbHOCTh B COOTBETCTBHH C
TTaHUpOBAHHC 1 YCTaHOBJICHHBIMHU CTaHIAPTAMHU
OpraHH3alliio I1K-8.3. HMeeT npakTUYECKUH OIBIT y4acTus
MIPOCKTHOM

JACATCIIBHOCTH Ha
OCHOBC CTaHAApPTOB

YIPABJICHUS IPOCKTaMHU

B IIPOCKTHOI padoTe, BKIIOYast
IUIAHUPOBAHKUE M KOOPIMHAIUIO 33124
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3. TemaTu4yeckuii mjian

Nen/ TpynoeMkKocTh, akageMH4YeCKHE YAChI
n Ounas gpopma
AyaurtopHas
HaumeHnoBanue padora
pa3jaena IMCHUIIHHBI T}( M
= (Tekymuii KOHTPOJIb
(MoayJin) = 2 K CamocTosiTeIbHAs cleBaeMocTH)
§ § OHTPOJIb paGora y
= 5}
@)
1 Beenenue u 6 42 JlomarHee 3amanue
BapHaIMOHHAasi OCHOBA
ONTUMABHOTO
yIpaBJICHUS
2 [TpuaIHAT MakcuMyMa 10 10 42 JomamHee 3amaHue
ITonTpsirnHa
3 JuHamuueckoe 6 6 42 JlomamHee 3agaHue
MPOrpaMMHUPOBAHHE
4 JIuneitno- 6 6 JloMaIiHee 3aaHue
KBaJJpaTUYHbIC 3aja4H
5 UucneHHbIe METOIBI U 2 2 Jomarmaee 3aganue
MPUIOKEHUS
3auém c ouenkoi 4
Hmozo: 30 30 4 126
Obvem oucuunaunsl (Mooyis) 190
(6 ak. u.)
Obvem oucyuniunsl (Mooynsn) 5
(6 3au. eo.)

Conep:xxaHue TUCHMIIMHBI (MOYJIs1)

Nen/m

HanMmenoBanue pasgea
AUCHUNJINHBI (MOYJIs1)

Conepxanue TUCHUNIHHBI (MOYJIs1) IO TeMaM

1 BBenenue u BapuanvoHHas
OCHOBA OIITUMAJILHOTO
YIIPaBJICHUS

IlocranoBka 3amauM ONTHMAJIBHOTO YIPABIEHHS: JAMHAMHYECKas
CHUCTeMa, KpHUTEpHil KadecTBa, orpaHudeHus. Kitaccudukarus 3amad
(bompma, Maitepa, Jlarpamxka). [Ipumepsl W3 TEXHHKH, YKOHOMHKH,
ouostoruy.

BapuanmonHoe wucuucieHue Ui MPOCTEHIIed 3amavym: ypaBHEHHUE
Oiinepa—Jlarpanka, ecTeCTBEHHbIE | 3aKpeIUIEHHBIE T'PaHUYHBIE
ycnosusl. [lepBbie UHTErpaIb.

3amaun ¢ TOJMBWXHBIMH KOHIIAMHA W YCJIOBHS TpPaHCBEPCAIHLHOCTH.
Pacmmpenne Ha TMHAMUYECKHE CHCTEMBI: 3a/1a4a JlarpaHxka 1 iepexon
K FaMHJIbTOHOBOM (hopme

2 [IpuHIMT MakcHMyMa
IlonTpsiruna

lamwibTOHMAH 3a7aud  ONTHUMAJIBHOIO  ymopasiieHHs. [IpuHuun
MakCUMyMma JUIsi 3aJa4dl  CO CBOOOJHBIM TIPaBBIM KOHIIOM H
¢ukcupoBaHHBIM BpeMeHeM. ComnpspkEHHAsT CUCTEMA.

3a11aq1/1 C TEpMHHAJIbHBIMU OrPaHUYCHUAMHU U q)HKCI/IpOBaHHBIM
KOHEYHBIM cocTosiHueM. OOIIue yCIOBUS TPAaHCBEPCATBHOCTH.
OrpanuveHuss Ha ympaBieHue. [‘eomerpuyeckas (QopMmynHpoBKa
npuHiMna makcumyma. Teopema Kapareojopu o0 CyliecTBOBaHUU
pemenus. OcoOwie yrpaBienus u yciiosue Kemmm.

3anauu ¢ (a30BBIMU OTPAaHHUYCHUSIMH. Y CIIOBHS CKayKa COMPSHKEHHBIX
TNMEPEMCHHBIX, MCTOJ] ITPSAMOT'O IPUMBIKAHMS.
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3agaum ObicTpopericTBus. [lpuHOMI MakcuMyma JJsl CHCTEM C
HE(PUKCUPOBAaHHBIM BpeMeHeM. CBA3b ¢ KIaCCHUECKUM BapHaIlIOHHBIM
HCYHCIICHUEM

JnHamuyeckoe
MIPOrpaMMHUPOBAHKE

[IpuHuun ontumaneHocTH bemnvana. YpaBHeHue ['amunbroHa—
Sxobn—bennmana (I'SIb) ans HempepwsBHBIX cucteM. DyHKIHSA
LIEHHOCTH.

CHHTE3 ONTUMAJILHOTO YNPABJICHUS MO TPUHIMIYY OOpaTHOW CBS3M.
Cesa3p ypaBHeHuss [Sb c¢ mnpunnumom waxcumyma IloHTpsAruHa
(xapaxtepuctuk). [[puMepbl aHaTUTHYECKOTO MTOCTPOSHUS CHHTE3A.
JnHaMpuyeckoe OpOrpaMMHUpPOBAaHUE JUIsl  JUCKPETHBIX  CHUCTEM.
MHoromaroBslie 3a1a4u NPUHATUS ~ PELICHUM. ONEeMEHTBI
CTOXaCTHYECKOTO ONTHMAJIHHOTO YIIpaBieHus (IIPH HAJTMYXUH BPEMEHH)

JIvHeHO-KBaIpaTUYHbIE 3a/1a4u

3amaga nuHeHO-KBaapaTuuHoro perymaropa (LQR) Ha koHedHoMm
ropuzoHte. Marpuynoe nuddepeHInanbHoe ypaBHeHHE PukkaTH.
CTpyKTypa ONTUMAJILHOTO PETYIATOPA.

LQR Ha OeckOHEYHOM TOPH3OHTE: ajredpanveckoe ypaBHEHHE
Puxkatn, crabmmmsupytomiee pemieane. CBOWCTBA 3aMKHYTON CHCTEMBI,
YaCTOTHBIC XapaKTCPpUCTUKHU u rapaHTUpOBaHHBIC 3aIrrachbl
YCTOMYHBOCTH.

Pacummpennss LQR: 3amaya cnexxeHUsT ¢ HEHYJIEBBIM 3aJaHUEM,
HHHCﬁHO-KBaHpaTHqHaﬂ 3aJadya C AOUCKOHTUPOBAHUCM, IlI/ICKPCTHLIﬁ
LQR

YuciieHHBIE METOBI U
TIPHIIOKEHUS

Beenenue B Model Predictive Control (MPC) kak mnpakTHyecKyro
ONTHMANBHYIO CTpaTermi0 C oOpaTHOW cBsa3bio. Kelicel w3
pOOOTOTEXHUKH, a3POKOCMOca U 3KoHOMHKH. O000IIIeHHe Kypca
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VHuBepcuTer  pacnojaraeT  IOJAHBIM ~ HAa0OpOM  JIMIEH3MOHHOIO M CBOOOJHO
pacIpoCTpaHsIeMOro IPOrpaMMHOI0 OOECIEUYeHMs], BKJIIOYas MPOAYKTBl OTEYECTBEHHOIO
IIPOU3BOJICTBA.

Kaxnplii cTyneHT B TedeHue BCEero IMepuoAa OOydeHHUs IOoJdydaeT HHIMBUAYaJIbHBIN
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMOIMOTEYHOH  CHUCTeME W 3JIEKTPOHHOU
MH(POPMALIMOHHO-00pa30BaTENbHOM cpele  yYHUBEPCUTETa. OTU CHCTEMBbl IPENOCTaBIISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €r0 MPEAeIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAM.

OcHnognas numepamypa:

1. Moepdu, K. II. BepostHocTHOe wMammHHOE OOy4deHHe. JIOMOTHUTEIbHBIC TEMBI:
ocHoBaHus, BeIBOJ : MoHOTrpadust / K. I1. Mapdu ; mep. ¢ anrn. A. A. Ciiuakunaa. — Mocksa : [IMK
ITpecc, 2024. - 772 c. — ISBN 978-5-93700-120-7. - Tekct : smektponnbii. - URL:
https://znanium.ru/catalog/product/2204219.

2. JlakmmanaH, B. MamuaHoe oOydenwue. [larTepHbl MPOCKTUPOBAHUS : MPAKTHYECKOE
noco6ue / B. Jlakmmanan, C. Pobuncon, M. MynH. - Cankt-IletepOypr : BXB-IlerepOypr, 2022.
- 448 c¢. - ISBN 978-5-9775-6797-8. - Tekcr : onekrponnbni. - URL:
https://znanium.ru/catalog/product/2140204.

/Jlonoanumensvhasn numepamypa:

1. Koamwo, JI. [TocTpoeHue cucTeM MammHHOTO 00y4eHus Ha si3bike Python : mpakTudeckoe
pykoBozctso / JI. Koanbo, B. Puuapt ; nep. ¢ anrn. A. A. Ciunkuna. - 3-e u3z. - Mocksa : JIMK
[Mpecc, 2023. - 304 c. - ISBN 978-5-89818-331-8. - Tekcr : snekrtponnbii. - URL:
https://znanium.ru/catalog/product/2102618.

6. MartepuajibHO-TeXHHYECKOe o0ecrevyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JIEMCTBYIOIINM MTPOTHBOIIOKAPHBIM TPaBUJIaM U HOPMaM M 00ECTIeYHBAIOIIEH IPOBEIEHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTHUYECKOW M Hay4yHO-
HCCJIEI0BATENIBCKOM paboT 00ydaromuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM MJIAHOM.

[TomerieHus1, KOTOpPbIE MPEICTABISAIOT CO00M yueOHbIE ayJUTOPUH ISl TPOBEICHUS 3aHATHH
JEKIIMOHHOTO  THUMA, 3aHATHH CEMHHApPCKOro (IMPaKTHYEeCKOTO0) THWIA, TPYNIOBBIX W
UH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM padOThl M OMELIEHUS I XpaHEHHsI M TPO(PUIaAKTHIECKOTO
oOcity>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHMMM CPEJICTBAMHU OOYy4YEHMS, CIYyXallUMU JJIsl NPEeACTaBlIeHUsl y4eOHOI
uHpopManuu OOJIBIION ayTUTOPHH.

N3ydeHne quCUMIUIMHBL (MOyJIsl) o0ecrieunBaeTcs B yueOHbIX ayAUTOPHSIX, OCHALICHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHMH KaIbKYJISITOpaMHU;

— CIEeUMaIU3UPOBAHHBIM 000PYI0BaHUEM, BKIIIOUYasi JEMOHCTPALlMOHHOE 000pYyI0BaHUE.

[TomereHust 151 CAaMOCTOSITEIBHON pabOThI 00YUAIOIINXCSl, B TOM YHCIIE PUCITOCOOTIEHHBIE
JUI WCHOJb30BAHUS WHBAJIUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 30POBBS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» H
o0ecrieyeHHEM  JIOCTyNa B  3JEKTPOHHYIO  HH(POPMALMOHHO-00pPA30BATENIbHYIO  CPEdy
YHuBepcurera.
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OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIIe JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHnoBanue nmoprajia Ccblika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas oubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
onbnmoTeka
2. | ba3za mannbix s | T-crienuanvcTos https://habr.com
3. | ba3a nanneix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbii cailT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/
BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu
5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/
6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenpHBIM pecypcam”
7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB
[lepeuenr WHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIIECTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILINHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIEH3NOHHOTO
MpOrpaMMHOTO  O0O€CIIeueHHUs, COBpPEMEHHbIe mpodeccuoHadbHble 0a3bl  JaHHBIX W
WH(pOpPMAIMOHHBIC CIIPABOYHBIC CHCTEMBI:
HaunmenoBanue I1O IIpousBoacTBoO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe
OnepannoHHble CUCTEMBbI:
Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nuremsuonnoe
bpaysepsbl:
Sunexc.Bpaysep OTEYECTBEHHOE | CBOOOJIHO PaclpOCTPaHIEMOE
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NpUIOKEHHUS
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IporpamMmmHoe oGecniedeHune 15l ILIAHMPOBAHHUS M YY€TA BPEMEHM:
Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexHoe | nuuensuonnoe
Cucrtembl ynpapjieHHs1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapyGesxHoe | nuuensnonHOe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | 3apy6exHoe | nuuensnonHOE
CnpaBoYHO-NIPAaBOBBIE CHCTEMBI:
Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE | JIMIICH3UOHHOE
cucTeMa
CpeicTBa AHTHBUPYCHO#i 3aIUTHI:
Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE | JIMIIEH3UOHHOE
Cranpmapraeiid Russian Edition
Cpeabl pa3padoTkm:
Visual Studio Code 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO PaCIPOCTPaHIEMOE
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Anaconda 3apyOexkHOE CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHSIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
CucTteMbl ynpasjieHHs1 0ubanorpapudeckoii nugopMmanueii:

Zotero | 3apyOexKHOE | CBOOOHO pacIpOCTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

7. MetoanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckue yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCHHILIMHBI (MOYJIs1)

B npouecce n3ydenuss JUCUUIUIMHEBL (MOoayiis) «Teopus yrpaBiieHUs» B PAMKax TEKYLIETO
KOHTPOJISI yCIIEBAEMOCTH MCIOJIb3YIOTCSl TaKHE BUJbl Y4eOHOHM paboThl, KaK JIEKIIMH, CEMUHAPHI,
JIOMAIlIHUE 3aJlaHus, a TAaKXKe pa3JIMyYHble BHUJbl CAMOCTOSTENBHOW paboThl O0ydaroLuXxcs MO
3aJJaHUI0 TIPENoaBaTessi, HalpaBIeHHbIE HA Pa3BUTHE HABBIKOB NMPO(ECCHOHATBHOMN JIEKCHUKH,
3aKperyieHUe MPAaKTUYECKUX MPo(ecCuoHaNbHBIX KOMIETEHIIUN, TOOIIPEHNE NHULIUATHB.

Jlekyuss — CHUCTEMAaTHYECKOE, IIOCIIEIOBATEIbHOE, MOHOJIOTMYECKOE  HM3II0KECHUE
IpernoaaBaTenaeM y4eOHOro MaTepHana, Kak IpaBuilo, TEOPETHUECKOTO XapaKTepa.

B mpouecce nexuuii peKOMEHAYETCS BECTH KOHCIIEKT JICKLMW: KPaTKO U CXEMaTUYHO
(UKCUpOBaTH OCHOBHBIC WIEH, BBIBOJABI M OOOOIICHWS JEKIHMU; BBIACIATH BAKHBIC MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoO0X0onMMO OTMETUTh BONPOCHl WM MaTepUabl, KOTOpHIE
BBI3BIBAIOT 3aTPYJIHEHHUsI, U MOIBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAHHOMU nuTeparype. Ecinu
pa3oOpaTbCsi B MaTepuane He YAaercs, clieAyeT CpOpMYIMpPOBaTh BONPOC M 334aTh €ro
IIpenoaaBaTesio Ha KOHCYJIbTAlUK WM BO BPEMsI CEMUHAPCKOTO (ITPAKTUYECKOI0) 3aHATHSI.

Cemunap — 310 (hopMa y4eOHON NEeATETLHOCTH, IPOBOANMAs B yUeOHOM 3aBEIECHUU O]
PYKOBOJCTBOM IpenojaBareis, TIJe CTYAEHTbl aKTUBHO YYacTBYIOT B O0OCYXIEHUSX,
NPAaKTUYECKUX 3a/laHUAX U IpYTrux (opMax B3aMMOIEHCTBHSL.

Jlns ycrienHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMM, 4TOObl MMETh BO3MOXHOCTb AKTHBHO YYaCTBOBATh B
o0cyxaeHnu. Takxe MoJe3HO MOATOTOBUThH BOIPOCHI U HUJEH JUIsl OOCYKIEHUS, YTO TOMOXKET
ri1y0e MOHATh MaTepHuaj U MPOJAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Jlomawnee 3a0anue — HabOPp 3a/1a4 1O TEMaM HEJIEIIH.

[Ipu pabore Haj MAOMANIHMMH 33JaHUSIMHU BaXKHO BHUMATENbHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKAMHU BBITIOTHEHUSI. PekoMeHiyeTcst pa30uBaTh 3aJaHus HA JTallbl, YTOOBI
n30exarh MEperpy3kd W Iydlle yCBOUTh Marepuall. lcrmonb3oBaTh pa3iuyHble HUCTOYHHKHU
nH(popMaIuu, BKIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs1 00Jiee TIIyOOKOTO TTOHMMAaHUS TEMBI.

Camocmosmenvnasa paboma — paboTa CTYIEHTOB, HaNpaBiCHHAs Ha YriIyOJeHHOE
U3YYEHUE OTJIEIbHBIX TEM U BOIIPOCOB YYEOHON AUCIMITIIUHBI (MOTYJIS).

B npouiecce camocTosTeNIbHOM pabOTHI CTYJEHTHI B3aUMOJICHCTBYIOT C PEKOMEHI0BaHHBIMU
MaTepuaiaMH pu MUHUMAJILHOM y4YacTHH MpernojiaBatess. 3a1auu CTyJeHTa BKIOYaoT padoTy
C KOHCIEKTaMH JIeKui (06paboTka TekcTa), IOBTOPHOE U3ydeHHE YUEOHBIX MaTEpUaIOB MJIAHOB
U TE€3UCOB OTBETOB, M3yUEHHUE JIOMOJHUTENBHBIX TEM, BHIIOIHEHHE y4eOHO-HUCCIIEI0BATENbCKUX
3aJJaHUN U IpyToe.
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CucreMa OlleHMBAHUA Pe3yJIbTATOB 00y4YeHHs M0 JUCHUILINHE (MOYJII0)

Kpurepun nosry4yeHusi ypoBHS ¥ OLlEHHBAHUS C(POPMUPOBAHHOCTH KOMIETEHIHIT M0
aucuunnue (moayaw) «Teopusi ynpaBJjieHus»

OrneHuBanue YpOBHS Y4E€OHBIX JOCTHDKCHUU, OOYYarOMIMXCs MO TUCHUIUIMHE (MOIYIIIO),
OCYIIIECTBIISACTCS B BUE TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IMTPOMEKYTOYHOH aTTeCTaIUH.

I[IpomexyTouHasi aTTecTamusi 1O JUCHUIUIMHE (MOIYJIO) OCyIIecTBiIseTcs B (opme
3auéma ¢ OYeHKou, TIPU STOM TIPOBOJUTCS OICHKA KOMIICTCHIIMHA, C(HOPMHPOBAHHBIX IIO

NUCHUIIINHE.

I[J'ISI OLCHUBAaHWA TCKYHICIO KOHTPOJIA YCII€EBACMOCTU H HpOMCXCYTOQHOﬁ aTTcCTalluu

HCIIOJIB3YCTCA I[GCHTI/I6aJIJIbHaSI [Kajla OLHCHHBAHUA, KOTOpasd COOTHOCUTCA C TpElI[PILIHOHHOfI

NATHOAIITBHOM IIKAIOH CIeyonM 00pa3oM, eciii HHOE He YKa3aHo B cuiutadyce JUCHUTUINHBI

JlecaTnoanabHas
OlleHKA

IIaTnéananuas
OLICHKA

O01mas xapakTepUCTHKA pe3yJIbTaTa 00y4eHusl o
AUCHMILTHHE (MOIYJIIO)

10

OT1iuyHO

9

OT1iuyHO

8

OT1iuyHO

CTyIeHT TOJHOCTBIO BIAJICCT 3HAHUSIMH, W3JI0KCHHBIMH B
paboueii mporpaMme, U TIYOOKO OCMBICISICT TUCIHUILTUHY. OH
CaMOCTOSATEIBHO M JIOTMYECKH IOCIEI0OBAaTEIbHO OTBEYAeT Ha
BCC BOIIPOCHI, aKICHTHPYS BHUMaHHE Ha HauWOO0JEEC BaKHOM.
YMeeT aHamM3MpOBaTh, CPAaBHUBATH, KJIACCH(HIMPOBATH,
0000maTh,  KOHKPETHU3UPOBATH W  CHCTEMATH3HPOBATH
H3y‘leHHLII>i Marcpuall, BBLACIAA KIIOYEBBIC MOMCHTBI H
yCTaHABIWBas  NPUYMHHO-CIICACTBEHHbIE  CBs3U.  YeTKo
(bopMynupyeT OTBETHI, YBEPEHHO MHTEPIIPETUPYET PE3YIbTATHI
AQHAJIM30B U JIPYTHX HMCCIENOBAaHHUM, a TAKXKE PEIIaeT CIOXKHBIC
3agayn. CTyIeHT XOpOIIO 3HAKOM C METOJaMHU HCCIICTOBAHHS,
HCO6XOILI/IMBIMI/I JJIsA HpaKTH‘ICCKOﬁ ACATCIIbBHOCTHU, U YMECT
CBSI3BIBaTh TEOPETUYECKHE ACHEKTHI JAWUCIMIUIMHBI (MOIYJISI) C
MPaKTUYECKUMH 33 JauaMH.

Xopomo

Xopomo

CryneHt oOnajgaer 3HAHWSAMH TPEIMETa IMOYTH B TOJIHOM
obbemMe paboyeil MPOrpaMMbl M CaMOCTOSITENIBHO, JIOTHYECKH
MOCJIE/IOBATEIbHO M BCECTOPOHHE OTBEYAeT Ha BCE BOIPOCHI,
AKIICHTUPYSA BHUMAaHUEC Ha HaI/IGOHee 3HAYUMbIX MOMCHTAax. OH
yMeeT aHaJlM3MpOBaTh, CpPABHUBATh, KJIACCH(PHUIIUPOBATD,
00001IaTh,  KOHKPETH3MPOBaTh W  CHCTEMaTH3UPOBAaTh
W3YYEHHbI Marepuaj, BbIACIssS €ro KIIOYEeBbIE acCleKThl U
yCTaHABJIMBas IPUYUHHO-CIICICTBEHHbIE CBsI3U. POpMyIHpyeT
CBOM OTBETBbI, YBEPEHHO MHTEPIPETUPYET PE3YyJIbTATHI
AHAJIM30B M JPYTHX MCCIICIOBAHHMN, @ TAK)KE PEIIAeT CIOKHbIE
cuTyaroHHbIe 3a1a4i. CTyIeHT XOpPOIIO 3HAKOM C METOIaMHU
HUCCIIEIOBAHUS, HEOOXOUMBIMA TS MPaKTUYECKOU
JIESITETIbHOCTH, ¥ YMEET CBS3bIBATH TEOPETHUYCCKHUE ACTICKTHI
mnmpeamMeTa C MPaKTHICCKUMU 3aJia4aMu.

'Y 1OBJIIETBOPUTEIBHO

'Y 1OBJIIETBOPUTEIBHO

CryneHt oOjamaeT 0a30BBIMH 3HAHUSAMHU 10 JUCIHUILIMHE
(MOJyJ1r0), HO UCTIBITBIBAET TPYAHOCTH MPH CAMOCTOSTEIBHBIX
OTBETaX W HCIIONB3YeT HETO4Hble (opMyTupoBKH. B xoze
OTBETOB OH JIOMYCKAET OIIMOKH, KaCalOIINeCs CYyTH BOIIPOCOB.
CTyneHT crocoOeH pelaTh TOJBKO Camble MPOCTHIE 3a/la4d U
BJIaaAcECT JIMIIb MHWHUMAJIbHBIM Ha60p0M METOA0B
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decaTubannbuas Ilarudanasuas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OIleHKA OI[eHKA AUCHUILTHHE (MOYJIIO)
WCCJICIOBAHUSL.
3 He cnan CryneHT He OBJaJieN 00sA3aTeIbHBIM MUHUMYMOM 3HAaHUH 110
He cnan MpeIMeTy W HE MOXKET OTBETUTh Ha BOIPOCHI, NaXKe €CIH
1 He can MpernojaBareilb  3alaeT  JIOTOJHHUTEIBHBIC  HABOJSIIUC
BOTIPOCHI.

Jucnuniuna (Moaynb) «Teopus ynpaBlieHUs» OLEHUBACTCS CIEAYIOMUM 00pa3oMm:

AKTHBHOCTb Bec |KonunyecTBo Onucanue
Homarmnaue 3aganus | 50% 15 Hab6op 3amad mo TeMaM Henenn
3auéT c oreHKOn 50% 1 [TucemeHHast niu yCTHas paboTa Hall 3aJJaHUEM,

HaIpaBJICHHBIM Ha IIPOBEPKY MOTYUYCHHBIX 3HAHUM U
HAaBBIKOB I10 JUCHUILTHHE (MOIYJIIIO)

@®opmyJia pacuyéra UTOrOoBOH OHEHKM Mo jAucuunauHe (moayaw) «Teopus
ynpasJjenus»: «0,5 X cpennee 3a gomanraue 3ananus + 0,5 X 3a4€T ¢ OLlEHKO».

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAIOIIUXCS 110 JMCHUILINHE (MO1YJIIO0)
IIpumepHbIe JoOMALIHUE 3aJaHUS
Jlomamnee 3aganue 1.

1. O0bsacHuTE pa3nuuus MEXIy MOCTAaHOBKAMHU 3a/lad ONTHUMAJIbHOTO YIPABJICHUS IO
Jlarpanxy, Maiiepy u boisiblia 1 npuBeIUTE IPUMEPHI UX IIPUMEHEHUS B TEXHUKE U YKOHOMHUKE;

2. BeiBenute ypaBHeHue Dinepa—Jlarpanka s mpocTeiliell BapuallMOHHOW 3aaydl U
00BSICHUTE €r0 (PU3NYECKUN CMBICIT;

3. OnwumuTe, Kak GOPMYIHUPYIOTCS €CTECTBEHHBIC M 3aKPEIUIEHHBIC TPAHUYHBIE YCIIOBHUS, H
B 4€M MX pa3HMIA [IPYU PEIIECHNN 33Ja4 C TIOJIBUKHBIMU KOHIIAMU;

4. OObsICHUTE, KaK YCJIOBUSI TPAHCBEPCAJIbHOCTU MO3BOJIAIOT ONPENENSTh ONTHUMAaJIbHbIE
IpaHUYHBIE 3HAYEHUS B 3a/1a4ax ¢ HEPUKCUPOBAHHBIMU KOHIIAMU;

5. IMokaxure, kak 3amaya Jlarpanka nmpeoOpasyercs K TaMHUJIBTOHOBOH (popMe M KakoBa
POJIb CONPSKEHHBIX IEPEMEHHBIX B 9TOW CUCTEME.

JlomamHee 3aganue 2.

1. OGbsicHUTE, KaK CTPOUTCS TaMUJIBTOHUAH B 331a4€ ONTUMAJIBHOTO YIIPABIEHUS U KaK OH
cBs3aH ¢ ¢pyHkuuei Jlarpanxka;

2. Chopmynupyiite mpuHIMI Makcumyma [oHTpsiruHa A1 3a/1a41 co CBOOOIHBIM MPaBbIM
KOHIIOM U (PMKCUPOBAHHBIM BPEMEHEM U OIUILIUTE CTPYKTYPY CONPSKEHHONU CUCTEMBIL;

3. OnummuTe, Kak YYUTHIBAIOTCS TEPMHHAJIbHBIE OTPaHMYEHHUS U Kak (HOpMYIHpYyIOTCA
oO0111e yCI0BUS TPAHCBEPCAIBHOCTH;

4. OObscHUTE, KaKk IeoMeTpudecKas HMHTEpIpeTanys NPUHIMIA MaKCMMyMa IOMOTaeT
aHAJTM3UPOBATh ONTUMAJIbHBIE YIIPABIIEHUS U BBISBIISATH OCOOBIE PEXKUMBI,

5. Pemmre npoctyto 3a1auy ObICTPOICHCTBUS ISl IMHEHHOM CUCTEMBI, IPUMEHUB TPUHIIMIT
MaKkCHUMyMa, U ONPEAEINTE CTPYKTYPY ONTUMAJIBHOTO YIIPABJICHUS.

JlomamHee 3aganue 3.

1. ChopmynupyiiTe NPpUHLIKI ONTHUMAIBHOCTH bennmaHa U 0ObSACHUTE €ro 3HaYCHHUE IS
CHHTE3a YIPaBJICHUS B MHOTOIIATOBBIX CUCTEMAX;

2. 3anumute ypaBHeHue [amunbToHa—SKoOM—bennmana (I'SIb) nans  HempepbIBHOM
CUCTEMBI U OOBSICHUTE, KaK (DYHKIIMS LIEHHOCTHU CBS3aHAa C ONTUMAaJIbHBIM KPUTEPUEM;
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3. O0bsacHUTE, KaKk Ha OCHOBE pemieHus ypaBHeHuss [b cTpoutcs onTumanbHOE
yIpaBJIeHUE ¢ 00PAaTHOM CBA3bIO;

4, TlokaxxuTe CBSI3b MEXKIY XapakTepucTukamu ypaBHeHus [SIb u  TpaekTopusamw,
MOJIy4aeMbIMH 110 MIPUHIUITY MakcuMyMa [loHTpsiruna;

5. Peanu3yiiTe  YHCIEHHOE pEIIEHHWE TPOCTOM  IHUCKPETHOM  3aJa4dl  METOJO0M
JUHAMHYECKOTO MPOTPAMMUPOBAHMSI ¥ TOCTPONTE (YHKIMIO IEHHOCTH JMJII KOHEYHOTO
TOPU3OHTA.

33[[31-[1/[5[ IJIA HpOMe)l(yTO‘lHOﬁ aTTeCTallii 110 JMCIHUIIJINHE (MOlIyJIIO)

Ne 3aganue OtBeTt Kommnerennus
n/n
1 | HazoBuTE OCHOBHYIO II€TTh ONTUMAIBEHOTO YIIPABICHHS MuHuMu3anus VYK-1
JIMHAMUYECKON CHCTEMOM; KpUTEPUS KauecTBa
NP OTPaHUUYEHUSIX
2 | YKaxuTe pa3nuuue MexXIy 3aadaMy IOCTaHOBOK Tun xkpurepus: VK-1
Jlarpansa, Maiiepa u bonbua; HWHTETPAJIbHBIM,
TEPMUHAJIbHBINH,
KOMOMHHPOBAHHBIH
3 | OObsicHHTE, B 4€M 3aKITFOYAETCS CMBICI ypaBHEHUS Heobxommmoe VK-1
Oiinepa—Jlarpanxa B BapUallMOHHOM HUCUHCIICHUU; yCIIOBHE
JKCTpeMyMa
(dyHKIMOHANA
4 | HazoBuTe mpUHINII, JISKAIIUNA B OCHOBE aHAIM3a 33/1a4 Ycnosus VYK-1
C MOJBMXHBIMU KOHLIAMH; TPaHCBEPCAILHOCT
"
5 | Kak Ha3biBaeTcst GyHKIHS, C TOMOIIBIO KOTOPOH lNamunbTOHMAH OIlIK-2
(dhopMynupyeTcs NPUHIKI MAKCHMYMa,;
6 | HazoBuTe ycioBue, onpeensomnee ONTUMaTEHOS Makcumu3zanus OIIK-2
yIpaBjeHHE B 3ajjaue C OrpaHUYEHUSIMY; raMuIbTOHHAHa 110
YIPaBJICHUIO
7 | YKaxuTe, KaK YUUTHIBalOTCS (Da30BbIe OrpaHUYEHUS B YcnoBus ckauka OIIK-2
ONITUMAJILHOM YIPaBIICHUH; COIPSIKEHHBIX
NepEMECHHBIX /
METOJ] IPSIMOTO
PUMBIKAHUS
8 HazoBuTte Tum 3amauu, B KOTOpOii TpeOyercs 3amaya OIIK-2
MHUHUMH3UPOBATh BpEMs IIEpexo/ia; OBICTPOACHCTBHSI
9 | ChopmynupyiiTe NPUHITUI ONITUMAJILHOCTH, JISKAIIHH B [Tpunuun TIK-2
OCHOBE JMHAMHYECKOI0 IPOrpaMMHUPOBAHHUS; ONTUMAJILHOCTH
beinmana
10 | Ha3zosure auddepeHmaibHoe ypaBHEHHE, YpaBuenue TIK-2
omnuchIBaromee GyHKIHUIO LIEHHOCTH B HENPEPHIBHOM l'amunbrona—
CHCTEME; SIkobou—bemimana
(T'sb)
11 | Ykaxure, Kak CHHTE3UPYETCSI ONTHUMAIBLHOE UYepes oOpaTHyO TIK-2
ynpasiieHHE 10 QYHKIUH HEHHOCTH; CBSA3b 110
COCTOSTHUIO
12 | Ha3oBuTe ypaBHEHHE, CBS3bIBAIOIIEE TUHAMUIECKOE XapaKkTepUCTHKU TIK-2
MIPOTPaMMHUPOBAHNE C MPUHIIAIIOM MAKCUMYMA; ypaBHenus ' Sb
13 | Ha3oBute Tun perynsTopa, Hcnojib3dyemMoro B muHerHo- | LQR / perymsrop c TIK-3
KBaJIpaTUYHOM 3ajaue; 00paTHOH CBS3BIO
10 COCTOSIHUIO
14 | HazoBute ypaBHEHHE, ONIPENEISAIONIEEe MATPUIHBIH MartpuuHoe TIK-3
koapduument ycuienust B LQR Ha koHeuHoM JudepeHInanTbEHO
TOPU30HTE; € YypaBHEHHE

ONEeKTPOHHBIA JOKYMEHT




Puxkatu

15 | Ha3osure ypaBHeHHe, uctioib3dyemoe B LQR Ha Anrebpanyeckoe [1K-3
OECKOHEYHOM TOPU30HTE; ypaBHEHHE
Pukkatu
16 | Vkaxwure, Kak 00SCIICUNBACTCS CTAOMIU3AIUS CHCTEMBI Br160p BecoBbIX TIK-3
B 3amaue LQR; MAaTpPHIl ¥ peIIcHUE
ypaBHEHUS
Pukkartu
17 | HazoBute npuHIuN, Jexkaniuii B ocHose MPC; CKONB3SIIIH TIK-8
TOPU30HT
OTITHMH3AIINH C
00paTHO#1 CBSI3bIO
18 | Ha3zoBuTe MeTO/, MO3BOJISIONIUI YUCIICHHO PELIaTh Merton cTpenbOb! / I1K-8
KpaeBbIe 33/1a4X B ONITUMAIGHOM YIPaBICHHH; KOJUTOKAITHS
19 | Vkaxure, Kak HHTEPIPETUPYIOTCS COTPSKEHHBIC TeHeBble 11CHBI / TIK-8
MEPEMEHHBIC B SKOHOMUYECKHUX TPUIOKCHHSIX; CTOUMOCTB
COCTOSTHUSI
20 | Ha3oBuTe mOIX0/1, TO3BOJISAIONINI YIUTHIBAT MPC / TIK-8
OIPaHUYEHUS B PCAJIbHOM BPEMEHHU IIPU YIIPABICHUY; NIPEIUKTUBHOE
yIpaBJICHUE

ONEeKTPOHHBIA JOKYMEHT
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