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BBEJIEHUE

Lenb mpoBeneHus oTpacneBoil onmmmmanbl «['a3mpoM» — BBIIBICHHE TaJAHTIHBBIX
CTYICHTOB, O0y4aroIMXcsi II0 HAIPAaBICHHIO «YIpPaBIeHHE B TEXHUUYCCKAX CHCTEMAX)
TNIOITOTOBKM 0aKalaBpPOB W MArHCTPOB, CIOCOOHBIX MPOAOIDKHTH 0OydeHHEe B MarkcTparype,
aCIHUPAHTYPE W/HIM OCYIIECTBIATH NPODECCHOHATBHYIO JESTENbHOCTh HA NPEANPUSTHSIX
["azmpoma.

ObnacTs  MpOQecCHOHANBHON — JESATENBHOCTH  BBITYCKHEKOB 110  HAIIPABICHHIO
«YIpaBICHAE B TEXHHYECKHX CHCTEMAaX» — IPOCKTUPOBAHUE, WCCIIENOBAHNE, IPOU3BOICTBO U
OKCILTyaTallMsl CUCTEM U CPEJICTB YIPABJIEHHU B PA3JIMUHBIX OTPACISIX MIPOMBIIIIEHHOCTH, B TOM
drcie B HeTerasoBol 0Tpaciy, a TaKKe CO3JaHIHE COBPEMEHHBIX MPOrPAMMHBIX U AIIApaTHbIX
CPE/ICTB HCCIICIOBAHUS M IPOCKTHPOBAHHUSA, KOHTPOJS, TEXHHYECKOTO NHATHOCTHPOBAHHS H
IPOMBIIITICHHBIX HCTBITAHHN CHCTEM ABTOMATHYECKOTO U aBTOMATHU3MPOBAHHOIO YIIPABJICHUS,
BKJItOYas npeanpustus ['azmpoma.

OObexkTtamMu  MPOGECCHOHATBHON — AEATENBHOCTH  BBITYCKHUKOB 110  HAMNPABIICHUIO
«YTpaBleHAE B TEXHHYECKHX CHCTEMAax» SBIIOTCS CHCTEMBl aBTOMATH3AIlMH, YIPaBJICHHL,
KOHTPOJISI, TEXHUYECKOTO AUATHOCTUPOBAHUS W WH(OPMAIIHOHHOIO OOECIIEUEHHS,, METONEI U
CpencTBa WX IPOEKTHPOBAHHUSA, MOJCIUPOBAHUS, OKCICPUMEHTAIBHOTO HCCIIEIOBAHUS,
OKCILTyaTalls U TEXHUYECKOe 00CIyKHBaHUE 000y I0BAHHS Ha NEHCTBYIOIAX 00BEKTaX.

OcHoBy 0a30BOH MOJATOTOBKHM CIEIHATHCTOB I10 HANMpPABJICHUIO «YIIpaBieHHE B
TEXHHYECKHX CHCTEMax» COCTAaBJIAIOT TakWe y4YeOHblE JOUCHHIUIMHBL, Kak: «Teopus
aBTOMAaTUYECKOro ympapieHus» u «MoaenupoBanue 0OBEKTOB M CHCTEM YIIPABIEHHUA». DTU
JUCHMIUIAHEL 00€CIEeYUBAIOT OOJBIIHHCTBO OOLIEHPO(YECCHOHANBHEIX M IIPO(ecCHOHATHbIX
KoMmrereHImi @DeepaNbHbIX IOCYJApCTBEHHBIX 00pa30BaTeNbHLIX CTAHAAPTOB IIOATOTOBKH
OaxanaBpoB M MArucCTpPOB II0 HANPABICHUIO «YTpaBlIeHHE B TEXHHYECKHX chcreMax». K ux
YUCITy MOXHO OTHECTH: CIOCOOHOCTH IPEJCTaBIATh AafeKBATHYIO COBPEMEHHOMY YPOBHIO
3HAHWW KapTUHY MUpa Ha

OCHOBE 3HAHUSI OCHOBHBIX IMOJIOJKCHHH, 3aKOHOB M METOMOB €CTECTBCHHBIX HAYK H
MaTEeMAaTHKH; CIIOCOOHOCTh BBIABIISATH €CTECTBEHHOHAYUYHYIO CYIHOCTH IPOOIIEM, BO3HUKAIOIIHX
B XOJIe MPO(QECCHOHANBHON NeATeTbHOCTH, IPUBICKATh UL UX DEIIEHHs COOTBETCTBYIOIIHIA
(usnKoMaTeMaTHYeCKUH ammapaT; CIOCOOHOCTH BBINOJHATH SKCIIEPHMEHTHI Ha JEHCTBYIOIHX
00BEKTax 110 3a[aHHBIM METOAUKAM U 00pabaThBaTh PE3yIHTATEL ¢ IPUMEHEHHEM COBPEMEHHEIX
MHOOPMAIMOHHBIX ~ TEXHOJNOIMH ¥  TEXHHYECKHX CPEICTB; CHOCOOHOCTh  IIPOBOIHUTH

BBIYMCIIUTCIIBHBIC SKCIICPUMEHTBI C HCIIOJIB30BAHHUEM CTAHAAPTHBIX IIPOrpPaMMHEBIX CpE€acTB C



LEJIBI0 TONYYCHHS MaTeMaTHYECKHX MOJEIECH NpolleccoB W OOBEKTOB aBTOMATHU3ALUU H
YIPaBIEHHUS; CIIOCOOHOCTE (GOPMYIHPOBATH IIENH, 3aJa4d HAYUHBIX HCCIIEIOBAaHHH B 00IacTH
aBTOMATHYCCKOTO YIIPABJIEHHs, BBHIOMPATh METOMIBI U CPENCTBA PEIIeHMs 3a1ad; CIIOCOOHOCTH
BBIOMpPAaTh METONBI U pa3pabaThIBaTh ANTOPUTMbI PEIICHHS 3a/ad YIPABICHHS B TEXHHYCCKHX
CHCTeMaX; CIIOCOOHOCTL OCYINECTBIATH COOp U aHAM3 WCXOAHBIX JAHHBIX JUI pacyeTa H
IPOCKTHPOBAHUS CHCTEM H CPEICTB aBTOMATH3AIlMU U YIIPABJICHUS, CIIOCOOHOCTD MPOU3BOAUTE
pacyersl M INPOEKTHPOBAHUE OTJIEIBHBIX OJIOKOB M YCTPOHCTB CHCTEM AaBTOMATH3ALUAU WU
YOpaBieHUs ¥ BBIOMpAaTL CTAHNAPTHBIE CPEACTBA aBTOMATHKH, H3MEPHUTEIBHOM M
BBIYUCIIUTCIPHOM TEXHHKHM I NPOEKTHPOBAHHS CHCTEM AaBTOMATH3AIMM W VIIPABICHUS B
COOTBETCTBMM C TEXHHYECKHM  3aJlaHUEM; CIOCOOHOCTh IIPUMEHSTH  COBPEMEHHEIE
TEOPETUYECKUE M OKCIIEPHMEHTAJIbHBIE METOABl pPa3spaboTKH MaTeMaTHYEeCKUX MOJEIeH
HCCIIENYEMBIX OOBEKTOB M IIPOIECCOB, OTHOCSIIHMXCS K MPO(ECCHOHANBLHON AeATENBLHOCTH 110
HAIPABJIEHUIO IIOATOTOBKH; CIOCOOHOCTH IIPUMEHSTH COBPEMEHHBIE METOABI paspaboTKu
TEXHUYECKOT0, HH(POPMAIIMOHHOTO U AJITOPUTMHUIECCKOTO 00ECIICYEHHsI CHCTEM aBTOMATH3ALUN
U YIOpaBIEHUS; CIOCOOHOCTH K OpraHU3allid ¥ I[POBEACHUIO OKCIIEPUMEHTAIBLHBIX
UCCIIENOBAHUN M KOMIIBIOTEPHOIO MOJEIHPOBAaHUs C IPUMEHEHHEM COBPEMEHHBIX CPEACTB H
METOJIOB; TOTOBHOCTE K BHEJIPEHUIO PE3YIIHTATOB pa3pabOTOK CPEJCTB M CHCTEM aBTOMATH3AINN
U YIIPABJIEHUSA B IIPOU3BOACTBO; FTOTOBHOCTH K YYACTHIO B paboTaxX MO U3TOTOBICHHUIO, OTIIANKE U
clade B OKCIUIyaTallMI0 CHCTEM M CPEJCTB aBTOMATU3AllMd M YIPABIICHHS, CIOCOOHOCTH
HACTpaWBaTh YNPABILIIOIIAE CPENCTBA U KOMIUIEKCHI M OCYIIECTBISITH HX pPErilaMEHTHOE
9KCILTyaTallHOHHOE OOCIy’)KHBaHHE C HCIOJH30BAHHEM COOTBETCTBYIOIIHUX MHCTPYMEHTAILHEIX
CPEICTB; CHOCOOHOCTh IPHUMEHSATH COBPEMEHHBIM HWHCTPYMEHTAPHH  IIPOEKTHPOBAHUS

IPpOTrpaMMHO-alIapaTHbIX CPEACTB MJIA PCIICHU 3aa4 aBTOMAaTH3alliu B YIIPaBJICHH .



JAUCIUILINHA «TEOPUSA ABTOMATHYECKOI'O YIIPABJIEHU SI»

* AHHOTAaNMSA TUCHUIUIHHEI « TeopHs ABTOMATHYECKOI0 yIPaBJIeHH»

OcCHOBHBIE TOHATHS TEOPUH YIpaBiieHUs. JINHEHHbIE MOIETH M XaPAKTEPUCTHKH CHCTEM
yIpaBiIeHUsS. AHAJIU3 U CUHTE3 JIMHEHHBIX CUCTEM YIIPABIICHHUS.

OOuue cBelieHHs O JUCKPETHBIX CHCTEMaX aBTOMATHYECKOTO YyIpapieHHs. Momenu
JWCKPETHBIX CHCTEM YIpaBlIECHWs. AHaIW3 M CHHTE3 IU(POBBIX M WMITYILCHBEIX CHCTEM
YTIpaBIICHHS.

Henmuelinple MOIENM CHCTEM YIpaBJICHHS. AHAIM3 PAaBHOBECHBIX PEXKHMOB. AHAJIH3
IIOBCICHUS HEIMHEHHBIX CHUCTeM Ha (Pa30BOH IUTOCKOCTH. YCTOMYMBOCTB —IIOJIOXKEHHH
paBHOBECHSL.

Hccnenosanue nepuogudeckKux peKAMOB.

O6mue cBeleHUS O CIOydaifHBIX mpoueccax. AHaiM3 M CHHTE3 JHHEHHBIX CHCTEM

YIPaBICHUs [IPU CIIyYaHBIX BO3ICUCTBUSIX.

e Ilesn u 3aqa9u AUCHHILIHHDI

1. 3y4yeHre NpUHIUIIOB yIpaBlieHUs, GopM MpeacTaBIeHHs] MATEMATHUECKAX MOJieseit
OOBEKTOB U CHCTEM YIIPABJICHHUS, 3HAHHE METOJIOB aHAIM3a ¥ CHHTE3a CHCTEM aBTOMATHUYECKOTO
YIPABICHUS 110 IMHEHHBIM M HEJIMHEHHBIM HENPEPHIBHBIM U THCKPETHBIM MOJENSAM IIPH
JNETEPMUHUPOBAHHBIX U CTOXACTHUYCCKUX BO3JIEHCTBUAX.

2. ®opMHPOBaHUE YMEHHH HCCIEIOBAHUS CHCTEM aBTOMATHYECKOTO YIIPABIEHUS C
IIOMOIIBIO COBPEMEHHBIX HHCTPYMEHTAILHBIX CPEICTB.

3. OcBoeHHEe NIPAKTHYECKUX HABBIKOB, 3aKPEIUIAIOIIAX TEOPETHUYECKHE 3HAHUS O

METOJIax pacdeTa CUCTEM YIIpaBJICHUI.

° Coaep:xanne TUCHUAILIMHBI

Beenenne

Lenu u 3ama4um Teopuu ynpapieHns. [IoHATHS 00 yIpaBieHHH W CHCTEMaX YIPaBIEHUS.
[IpuMepsl TEXHUYECKHX M HETEXHHYECKHX OOBEKTOB yIpaBieHus. IloBeJeHHE OOBEKTOB H
cucreM ympasineHus. MHopmamus m IpHHIMINGL ynpaBicHHs. THIOBBIE CTPYKTYPHI CHCTEM
yIpaBieHus. AJTOPUTMEL YIIPABJIEHHUS B CHCTEMax ¢ 00paTHOM cBs3bi0. Kiaccudukanus cucteM

YUOpaBJICHHsS 10 IENd YIOPaBICHUS, THILy CUTHAIOB — HOCHTEJIeH HHGOPMAIMH H II0



SHEPreTHIecKoMy Ipu3Haky. OOmue cBemeHUs 0 crnoco0ax IOCTPOEHHS Mojeieit 0ObEKTOB |
cucreM ynpapiaeHus. Kiaccel omepatopoB mpeoOpa3oBaHus NepeMeHHBIX. Mozemu cucteM
YIIPABJICHUSI C HETHIIOBOM M HEPAPXUIECKOM CTPYKTYPOI.

JInHeiiHbIe MOEIH H XaPAKTEPHCTHKH HENPEPLIBHBLIX CHCTEM YIIPABJICHAN

Mozemn Bxox-BbIXOM: muddepeHIHAIBHEE YPABHEHHUS;, INepeJaTouHble (yHKIHH,
BPEMCHHBIC W YaCTOTHBIE XapaKTEPHCTUKHA. MOAETH BXOI-COCTOSHUE-BBIXOJ. B3aHMOCBS3b
- bopm mpencrapnenus Momenel: B3aMMOCBS3b MeXIy MuDDEPEHIMANLHBIM YpABHEHHEM W
NEPEeNaTOYHON  QyHKUMEH; mMoyyeHHe meperaTouHod GyHKmu u  IudOepeHIHATEHOr0
YPaBHEHHUsI 110 MOJEIU B ()OpPME MPOCTPAHCTBA COCTOSHHMIL; Hepexon oT muddepeHIuaIbHOro
ypaBHEHHSI K ()OpME NPOCTPaHCTBA COCTOSIHMI. IloCTpoeHHMe BpPEMEHHEIX M YaCTOTHBIX
XapaKTepUCTUK. THIIOBBIC NTUHAMHYECKUE 3BeHbsI. CHCTEMBI yPAaBHEHUH, CTPYKTYPHbIE CXEMBI 1
CUTHaIbHBIE TIpadel. XapaKTEepUCTHKH CHUCTEM VIPABIEHHS C THUIOBOH W HETHIOBOMN
cTpykrypoit. IlpaBmno Kpamepa m dopmyma Ma3oHa (Mbiicona). [lonHoTa XapakTepHCTHK,
YOPABIIEMOCTE M HaOMIOZAEMOCTh CHCTEM yIpaBieHus. KpuTepuw yIpaBIsSeMOCTH U
na0monaemMoctd. Ilpunmun  myampHoctn. [lomyuenwe kaHoHwmueckmX (opM  Mojereir:
HaOJIOAaeMOH, YIIPaBIIeMOi, THaroHaabHON. MOIEed CHCTEM ¢ 2IeMeHTaMH 3amas [bIBaHus.

AHAJIN3 CHCTEM yIPaBJIEHHS

3ajauM aHamM3a CHCTEM YIOPABICHHS. YCTOHYMBOCTL I10 HAYAIbHBEIM YCIOBHSM,
YCTOWYHUBOCTD 110 BXOMAY-BBIXOMY. YCIIOBUE YCTOHYMBOCTH JHHEWHBIX CTAIIMOHAPHBIX CHCTEM.
Kpurepuit ycrofumpoctn I'ypsuna. [lumarpamma Brnmnerpagckoro. [IpuHIMI apryMeHTa.
Kpurepuit Muxatinosa. YcTOHYHBOCTE CHCTEM C THIOBOM cTpykTypoi. Kputepuii Haitkpucra.
Ocobennoctn  npuMeHeHMs — Kputepus Haiiksucra. Merton  kopheBoro — rogorpada.
WuBapuanTHOCTE  cucTeM  ympaBieHus.  @DopMbl  MHBapHaHTHOCTH.  CelleKTUBHAsS
HHBAPUAHTHOCTh K CTENEHHBIM M FapMOHHYECKHM BO3JCHCTBUSIM. VIHBAPHAHTHOCTH CHCTEM C
THIIOBOX CTPYKTYpOH. UyBCTBHTENBHOCTh CUCTEM YIIpaBieHHs. DYHKIMH YyBCTBHTEILHOCTH.
YyBCTBUTENEHOCTE CHCTEM C THIOBOH M IPOU3BOJBHONU CTPYKTYpOM. AHaNu3 KadecTBa
CBOOOHEIX, BBIHYK/IEHHBIX H YCTAHOBHBIINXCSI IPOIECCOB YIIPABICHUS. AHAIA3 YCTOMUMBOCTU
CHUCTEM C DJIEMEHTAMHU 3aIa3/IbIBAaHUS.

CuHre3 cucTeM ynpaBjieHUs

3ajmaud cHHTe3a cucreM ymopaBieHus. Crabwinsanus HEyCTOWYHBEIX OOBEKTOB
YIpaBJIEHHs], IPEACTaBICHHBIX B hopMe auddepeHnransHoro ypaBaeHus. MeTos cTaHIapTHEIX
xodd¢urmentos. Crabmmsarys 0o0beKTa YIPaBiICHHUS MO MOJACIH B (OpME IPOCTPaHCTBA

COCTOSIHUI. Ananutuyeckoe KOHCTPYUPOBAHUE OIITUMAJIBHBIX PETYIATOPOB. MeTO,I[



pasmelnenus coOCTBEHHBIX 3HaueHHH. CuHTes nabmromarens cocTognuil. CHHTE3 CITemsiux
CHCTEM IO TPEOOBAHMIO K TOYHOCTH BOCIIPOU3BEACHHUS 3a/AIOINEr0 BO3JCHCTBHSA: CTEIEHHOTO,
rapMoHuYecKoro. Koppeknus cucrem ynpapieHus. MeTo THHAMHYECKON KOMIICHCAIHH.

AHaJin3 TMHEHHBIX CHCTeM YIPABJIEHHS MPH CJIy4aHHBIX BO3JeHCTBHIX

Ciyuaiinsle Bo3zneiictBus. IlpeobpazoBanue CIydalHOrO CHUTHaga JMHEHHBIM 3BEHOM.
Ananmu3 00beKTa U 3aMKHYTOM CHCTEMBI YIIPaBIEHUS P CIIYyYalHBIX BO3AeHCTBUSIX. CIOCOOE
BBIYMCIICHAST TUCIIEPCUHU CllydaiHoro currana. Mcmosb3oBaHue wuieanbHOTo 0Oeoro imyma B
KayecTBe Mojenu cperl. [lonarue o popmupyromem umprpe.

CHHTe3 THHEHHBIX CHCTEM YIPABJIEHHS MPH CIyYAHHBIX BO3XEHCTBHAX

ITocranoska 3agaun cuHTe3a. CHHTE3 ONTHMAIBHOM CHCTEMBI C 3aJaHHON CTPYKTYpPOIi.
Cunre3 ONTUMAIBLHOH CHCTEMBI C IPOH3BOJBEHOM CTPYKTYPOM: HHTErPAIBHOE YPaBHEHHE
Bunepa—Xonda. Omnpezenenue onTHMagbHON Iepenaroynodl ¢yHkuuu ¢uiabTtpa Bunepa ¢
yaetoM (usuueckoil peammzyemoctu. CHHTE3 ONTHMAIBHONW CHCTEMBI B IIPOCTPAHCTBE
cocrosuui. PunsTp Kammana—brrocu.

O6mmue cBegeHus 0 MUGPPOBBIX H HMITYJIbCHBIX CHCTEMAX YIPABJIEHUS

[ludpoBble U MMIYIBCHBIE U CHCTEMBI YIpaBICHHS. [IpUMEpHI IUCKPETHHIX CHCTEM H
00BekTOB. JlUCKpeTHO-COOBITHIHEIE cucTeMbl. Kiaccudukarus cucteM O BHIY KBAHTOBAHHUS
CUI'HAJIOB II0 YPOBHIO M JUCKPETH3allMd BO BpeMeHH. CTPYKTYpHBIE CXEMBI HUMITYJILCHBIX W
U (POBBIX ABTOMATHIECKUX CHCTEM.

JIunelinble QHCKpEeTHbIC MOAEeJH HU(PPOBBIX H HMIIYJLCHBIX CHCTEM YNpPaBJICHUS
YiucroBele MOCIEI0BATENBHOCTH B PAa3HOCTHEIE YpaBHEHHS. [ Ipumepsl. Z-mipeo6pa3oBaHue U ero
cBoiicTBa. JluckpeTHas nepegatodHas ¢yHKIus. MoJenn TUCKPETHBIX CHCTEM B IMPOCTPAHCTBE
cocTossHUH. OIHOPOAHBIE JUCKPETHBIE U HEMPEPLIBHBIE MOIETH MADPOBBIX CUCTEM YIIPABICHHUSL.

AHanu3 nU(POBBIX U HMITYJIBCHBIX CHCTEM YIIPaBJICHUSI

YCcTOHYMBOCTE NUCKPETHBIX cucTeM. Kputepum ycroiiumBoctu. PereHue pasHOCTHBIX
YPaBHEHUH M AaHAIU3 IPOLECCOB B NU(MPOBBIX M HUMIIYJIBCHBEIX CHCTEMaX YIIPaBICHHS.
Oco0eHHOCTH BPEMEHHBIX M YACTOTHBIX XapaKTePHCTHK AUCKPETHBIX CHCTEM. Y CTAHOBUBIIKECS
IIPOIECCHI B IUCKPETHBIX CUCTEMAaX yMpPaBICHHUS.

CunTte3 nugpoBHIX U UMILYJILCHBIX CHCTEM YIPABJICHHUS

OcobenHocTH cHHTe3a LUGPOBBIX W HMIYJIBCHBIX CHCTEM. MeETOAbl CHHTE3a II0
JUCKpPEeTHBIM MozensaM. Crabmim3anys HEyCTOHYMBEIX OOBEKTOB ymopaBieHus. CuHTes
perynaropa ¥ Habmomarens coctosHud. CHHTE3 IUCKPETHBIX CHCTEM II0 TpeOOBAaHHIO K

TOYHOCTH BOCIPOU3BEICHUS 3a[AIOIIET0 BO3ICUCTBUS W IOJABICHHS BO3MYIICHHU. BrIOOD



Iepuosia MUCKPETU3AUMH BPEMEHH B CHCTEMaX NU(POBOTO YIIPABICHHUs HENPEPLIBHBIMU
oOBeKTaMH.

HennneliHbIe MOJEIN CHCTEM YIIPABJICHHSA

HeoOxomuMocTs B HENMHEMHBIX MOJENSX. De3BIHEPUUOHHBIE M UHAMHYECKHE
HETIMHEHHbIC 3/IeMeHThL. HenuueliHble MOJENH ¢ PacKphITOM CTpykTypoil. PacueTHbie bopmeI
HEJIMHENHBIX MOJENEH.

AHA/IU3 PAaBHOBECHBIX PEKHMOB

PaBHOBeCHBIE pPEXHMBL AHAIHM3 PaBHOBECHBIX pPEXUMOB 110 Ju(hepeHIHAILHbM
YPAaBHEHUSAM H CTPYKTYPHBIM cXemaM. IIoCTpoeHme CTaTHYecKHX XapaKTEPUCTHK CHCTEM C
THIIOBOH H IIPOU3BOJIBHON CTPYKTYPOH.

AHa/Iu3 noBeJeHUs cucTeM Ha Ga3oBoi MJI0CKOCTH

Meton daszosoii mmockoctn. IloBeneHue HENMMHEWHBIX CHCTEM B OKPECTHOCTH
TIOJIOXKEHUH paBHOBeCHs. Mertonsl moctpoenust $ha3oBeIx mopTpetoB. OcoOeHHOCTH (ha30BBIX
IIOPTPETOB HEMHEHHBIX CUCTEM.

YeroliunBocTh MOJI0:KEHHIT pABHOBECHS

[Tonsitie 00 yCTOMYMBOCTH HEBO3MYILIEHHOTO NBHOKeHUs. [lepBeiif meron Jlsamyropa.
Bropoii (mpsamoit) meron Jlamynosa. [lpumenennme BToporo Meroma. YacTOTHBIH MeTOx
HCCIIeN0BaHUA a0COMOTHON yeTolunBoCcTH. KpyroBoit KpuTepwii.

Hccnenopanne nepuognyecKux pe;KHMOB MeTOOM rapMOHHYECKOro 0ajlaHca

OCHOBHBIE  IONOXEHUS  MPUOMIKEHHOTO  METOAa TapMOHHYECKOro  OasiaHca.
I'apmMonnueckas nHHeapu3anus (SKBHBAJICHTUPOBAHHE) HEIHMHEMHOro ayemeHTa. CIOCOOBI
BBIYUCIICHUSA KOO()(HIMEHTOB TapMOHHYECKOH JHHeapu3anud. METONMKH OmpeeneH s
IIapaMeTPOB IIEPHOAUUYECKUX PEXKUMOB. Y CTORYMBOCTD IEPUOINICCKIX PEKUMOB.

CuHTe3 HeTHHEHHBIX CHCTEM

OcobennocTu cuHTe3a HEMUHEHHBIX cucTeM. CHHTE3 MO0 TpeGOBaHMAM K IOIOKEHUSIM
paBHOBecus. CHHTE3 IO JTMHEApPU30BAHHBIM MOJeNsM. IIpumepsl ciHTEe3a MeTonoM (a3oBoi
mnockocTd. [lpumeprr cunresa npsaMeiM MeTogoM JlamyHoBa. CHHTE3 ¢ MOMOIIBIO KPHTEPHS

abcomoTHOH ycrounBocT. CHHTE3 Ha OCHOBE METO/a FApPMOHMYECKOT0 OaaHca.



JAUCHUIIIMHA «MOJAEJUPOBAHUE OFBbEKTOB U CUCTEM
YIIPABJIEHU S »

° AHHOTANMA AUCHHILTHEBI «MoaeMpoBanue 005EKTOB U CHCTEM
yHIpaBJIeHUSDY

OCHOBHBIE IOHSTUSI MOJEITUPOBAHUS, TIPUHIIAIIE] IIOCTPOECHUS M HUCCIECIOBAHUSI CHUCTEM
II0 MaTEMaTHYECKUM MOJCIIAM, CXeMa IIOCTPOCHHUs MaTeMaTHYeCKHX Mojeseil. BBenenme B
TCOPUIO  MOAoOMs, IPUMEHEHHEe IpeoOpa3’oBaHUs  MOHOOHS IpH  MOJEIUPOBAHUH.
[IpencraBnenne moneneit B Gpopme ypasuenuit Jlarpanxka u ['amMuibpToHA. KoucepBaTuBHbIE 1
JUCCUNIATUBHEBIE CUCTEMBI. Metox 0anaHCOBBIX COOTHOIIECHUH. [IpencraBnenue
MaTEMaTHYeCKUX MOJIENICH CHCTEM YIPABIEHHS II0 CTENCHH WH(POPMATHBHOCTH. MeTOnbI
aHalM3a CTATHYECKUX U JUHAMHYCCKHX DPEXHMOB MOJEIEH CHCTEM yIpaBiE€HUS C
COCPEIOTOYCHHBIMU IIapaMeTpamMd. MeToasl aHanmu3a MoOJeNell CHCTEeM YIPaBIeHHS C

pacIpefieléHHEIME [TapaMeTPaMHu.

e Ilenu n3agaun TUCHUTUIHHBI:

L. N3y4enne 0CHOBHBIX IIPUHIUIIOB [IOCTPOCHHS MaTEMaTHIECKUX MOJIENIEH, 3HAHIE
METOIOB, HEOOXOIMMBIX IPH CO3JJAHMI CHCTEM U CPEJCTB aBTOMATU3AIUY U YIIPABICHHUS.

2. DOpMUPOBAHHE HABBIKOB IPOBEJCHUS BBEIYHCIHTENBHBIX OKCIIEPEMEHTOB IPH
pa3paboTKe MareMaTUYECKHX Mojejiel CHCTeM H CPEJCTB aBTOMATW3ALMH M YIPABJIEHHS C
UCIOB30BAHUEM COBPEMEHHBIX IPOTPAMMHBIX CPEICTB, YMEHHE HCIIOJIB30BAaTh COBPEMEHHEIE
METOJ[bl MATEMATHYECKOTO MOJIEIUPOBAHUS IIPH pa3pabOTKe CHCTEM U CPEICTB aBTOMATH3AIIUH
U yIIPaBJICHUSL.

3. OcBoenne METONOB UHCICHHOTO MOJICIHPOBAHUS IIPOLIECCOB B OOBEKTaX H
CHCTEMaX YNpaBIICHHUS, BaJCHUE HABLIKAMM MATEMATHYECKOTO MOIETUPOBAHUS C IPUMEHEHUEM
COBPEMEHHBIX KOMIBIOTEPHBIX CPEACTB IPH IIPOEKTHPOBAHIU OOBEKTOB M CHCTEM YIIPABJICHUSI

Pa3InYHON IPUPOIBI

e Conmep:xaHue JUCHUILTHHBI
BBenenne
OcHoBHbIE MOHATHS U onpeneneHus. [IonsaTre MoemupoBanus: 00BEKT MOJIETHPOBAHH;

MOJieNb, ¢€ HasHaueHue M (QyHKIMM; YacTHble Mozaenu. Poibp Mojenw B Ipolecce MO3HAHHUS.



Harypuplii (Qpusudeckuit) ¥ BEIUHCINTENLHEIN DKCIIEPUMEHTH], HX JOCTOMHCTBA W HEJOCTAaTKH.
ITonyraTypHOE MOAETHPOBAHHE.

Mopgean u MoIeTHPOBAHHE

[IpyHIUIEL OCTPOEHHUS] W HCCIeJOBAHMsS MaTeMaTHdeckux Mozeneil. O6mas cxema
paspabOTKM MaTeMaTHYeCKHX MOJENeH CHCTEM YIPaBICHHA. OTambl MAaTeMaTHUYECKOro
MozienupoBanus. OCHOBHBIE TPeOOBAaHUS K MaTeMaTH4YecKuM MogelstM. CrocoObl IOCTPOEHHS
MaTeMaTHYEeCKAX  MOJCICH:  aHAMTHYECKHH, OKCICPUMEHTANbHBIN  (MIeHTH()HUKAIKS).
dusnueckre aHAIOTHH,

BBeneHue B TEOPHIO OO0 MK

Nsomoppubeie momenu. IlpeoOGpasoBarnme momobus. Kouerantsr momobus. Ilpsmas
(mepsasg) Teopema monobus. Kpurepum momoGusi. [IpeoGpasosanme mogoOust Ui MoJeiei,
IPEICTaBIEHHBIX U PepeHInaTbHBIME ypaBHCHUIMHE. [IpuMeHenre IpeoOpa3oBanus H0100Hs
IIPU MOJICTTUPOBAHUH.

IIpencrasienne mopeJeii cucreM B popme ypaBHeHuii Jlarpamska

ITonyuenne ypaBHeHuit Jlarpamka Ha OCHOBe mpuHNWIA [ amuisToHa. Mozenn
KOHCEPBAaTUBHBIX U JUCCUIIATUBHBIX CHCTEM.

IIpencraBnenue moaedeii cucrem B popme ypapuennii 'amuiabToHa.
KoHcepBaTuBHBIE H JHCCHIIATHBHbBIE CHCTEMBI

Ilony4yenne kaHOHHMUYECKUX ypaBHeHHU [amunbroHa. CBOMCTBO I'aMMJIBTOHHAHA JULS
KOHCEpBAaTUBHEIX cHcTeM. Cikarue (azoBoro «o0b&EMay IMCCHUIIATUBHBIX CHCTEM; IUBEPIEHITHS
BeKkTopa (hazoBoii ckopocTr. CBOHUCTBA JIUCCHITATUBHBIX CHCTEM.

MeTonx 6a/1aHCOBBIX COOTHOINEHH A

ITppanun GajlaHCOBBIX COOTHOIIEHWH. bamanc maccel (Bemiectsa). Mcmoias3oBaHue
NpUHIKIA OaJaHCOBBIX COOTHOLIEHHM UL MOJENeHl HETEXHUYIECKON IPUPOIBI: MOJEIb [OHKH
BOODPY>KEHHH; MOJIENb PAcCIpOCTPAaHEHUs OSIHACMHUYECKOrO 3abojeBaHMs; MOJENIb OOMEHa
HOTPEOUTENbCKUMHE ~ cTOMMOCTAMH.  JlormcTudeckwe Mozenu  (Mojaenw  Mansryca |
@epxronserepa). Momenb TPOMBIIIIEHHOTO PEI00IOBCTBA.

IlpencraBienne MaTeMaTHYECKHX Mo/ie/Ieil CHCTEM YIPABJIEHHS [0 CTEIEeHH
HHPOPMATHBHOCTH

Yactaple u 000OmMEHHAS MOAENM CHUCTEM YIIPaBIEHWs. PaHTW HEONPeHeIeHHOCTH
OPUYMHHOCIEACTBEHHBIX ~ OTHOINEHHH Mozenell. Mogenn cucteM — ympableHus 1-T0
(TOIIOJIOrHYECKOT0) paHra HEOIPEAENEHHOCTH. 1eOpeTHKO-MHOKECTBEHHAs —(TEOpPETHKO-

rpadoBast) hopMa MpeICTaBlICHUS: OCHOBHBIE HMOHSTHS TCOPHH TPadoB; HEOPHUEHTUPOBAHHEIE H



OPMEHTHPOBaHHBIE  THIECprpadel,  npumepsl. — Anrebpamdeckas (MaTpuusas)  Qopma
IPEeACTaBNICHUs (MATPUIBI CMEKHOCTH, HHIMACHINH, usomopdrocth). Ilpumep ompenencnus
KOHTYPOB I'pada ¢ IIOMOIIBI0 MATPHIILI CMEKHOCTH.

Mopmemun  cucrem  ympaBneHus 2-To M 3-r0  (CTPYKTYpHO-OIEPATOPHOIO U
MApaMEeTPHYECKOT0) PAHIOB HEONpeneNéHHOCTH. Momenu BHelmHel cpemsl. Mojenn casiseit
CHCTEMEI CO cpeloi. MoJiesin CMelaHHBIX PAHTOB HEOIIPEeIEHHOCTH.

Ilpencrasienne monenedl B Qopme mpocTpancTBa cocrosuuit. Hopmambras dopma
Komm. OOmee u 4yacTHOE pelIeHHs. YCIOBHS CYIIECTBOBAHHUS W €IMHCTBEHHOCTH peEIICHMIT
I depeHnnaTbHEIX YpaBHEHwH. [IpuMepsl.

PasznooGpasue QopMm mpencraBieHHsS MoAeNe «BXOA-COCTOSHUE-BLIXOY: JMHEHHBIE,
Oununelinble; adurnbie. [lepBrlil HHTErpal H €ro CBOMCTRA.

Ilpencrapnenne wMognener B dopme cucremsl audhepeHIUANBHBIX — YPABHEHHUN
Pa3IUYHBIX TOPSIKOB.

MeToasl aHagM3a CTATHYeCKHX (PABHOBECHBIX) PEKHMOB MoJedell cHCTeM
yIpaBJjeHHSA

3amayd ¥ OCHOBHBIE IPOOJIEMBI IpU aHaw3e CTaTHKA Ha DBM. UwncineHHBIE METOJbBI
aHanu3a CTAaTHKM: METOJ| YCTAHOBJIECHHUS, HTEpallMOHHbIe MeTonpl. Kanommueckas ¢dopma
IIPEICTABICHUS] UTEPAllMOHHOIO MeToma. MeTol penakcaldd W ero reoMeTpUYecKas
uHTepnperamus. Meron HproToHa U ero reoMerpudyeckass WHTeprperanus. Moaudukanum
meroga Herorona. Konrposns cxomumoctnn Metoma Herotona. HenmuneliHbie W TUOpHIHEBIC
UTEepPaALllMOHHBIE MeTO B!, [[oBRIIICHIEe HANEKHOCTH CXOAUMOCTH UTEPALIHOHHEIX METOIOB.

Meroasl aHagu3a JUHAMHYECKHX (NIEPEXOJHBIX) PEKHMOB Moaedeill cHcTeM
YIPaBJIEHHSA C COCPEI0TOYECHHBIMH MapaMeTpaMu

YucineHHBIE METONBI aHaM3a MOJENIeHl ¢ COCPEHOTOUYECHHBIMH U PaCHpEAeIEHHBIMU
napaMeTpaMy; JHUCKPEeTH3aldsl W KOHTHHyaJ HW3allWs, TpUMEP MOJCIH CHCTEMBI C
«o0oCTpeHHeM» Ipolecca. 3aJadd aHalu3a JHHAMHKA W OCHOBHBIE IIOHATHS METOJOB
YHCJIEHHOIO MOJEJIMPOBAHUS: CETKA; CXOAUMOCTh B TOYKE M Ha OTPE3KE; MOPSAOK TOYHOCTH,
HNOTPEIHOCTh  ANIIPOKCHUMALIMKM  Pa3sHOCTHOTO  YPaBHEHHUS,  IMOPSJOK  IOTPENIHOCTH
anmnpoKCUMAaInuy. SIBHbIE U HESIBHBIE METO/TBI.

Meronsl Pynre-Kytra. /IByxsTanHbie MeTOAB! (METOI MPEAUKTOPA-KOPPEKTOpa). SIBHEIMA

maTanseli metox Pyrre—Kyrra.



MHoromaroBele pa3HOCTHBIE METOJIBI: SBHEIE M1-IIATOBBIE METOMBI Aamca —bsmBopra;
HESIBHBIC FM-IIArOBBIE METOJBI Anamca-MynToHa. Y CTOHYHBOCTE MHOTOINATOBBIX Pa3HOCTHBIX
METOZIOB. Y CJIOBHO YCTOHYHMBEIC U aGCOIFOTHO YCTOMUYMBBIE PA3HOCTHBIE METOJIBL.

JKEcTKME MOMENU CHCTEM YHPABICHMS, HX OCOOEHHOCTH. KpHTEpHH KECTKOCTH Jis
CTAMOHAPHBIX W HECTAlMOHAPHBIX JIMHEHHBIX M HEJUHEHHBIX Mopjened. YucTo HesBHBIE
PasHOCTHBIC METO[IbI (MM-INaroBble MeToibl [mpa). ITorpeniHocTd MOIENMPOBAHHS CHCTEM
YIIPABIECHUS YUCIEHHBIMH METOIaMH.

Oco0eHHoCcTH JUCKPeTH3AMMH MPH YHCAEHHOM MOJAETNPOBAHAN

KBanropanue mnponecca. VHTepnomsanuoHHb momuHoM Jlexanapa. OGocHOBaHHE
BBIOOpa IIara JUCKpeTH3aliy Ha ocHOBe HepaBencTBa C.H. Beprmreiina.

Meroap1 ananusa mMojeeil cucTemM ynpaB/IeHHsI ¢ pacipeIeléHHLIMHA ITaApAMETPAMH

OcoGeHHocTH MoOJENeH CHCTEM C pacIpelenéHHBIMA IapaMeTpaMu. MoJens cucreM
YOpPaBICHUS C pacHpeneN€HHbIMM I[apamMeTpaMd B (GopMe KaHOHHMYECKOIO JIUHEHHOro
nupepeHIMaTBbHOr0 YpaBHEHHUs 2-ro mopsiaka. Kiaccuukanus ypaBHEHUMN: IITHITHUCCKUE,
napabonudeckue; runepoonmueckue. [Ipumepsr ypaBHeHui smnradeckoro Tuma: Jlammaca;
[lyaccona; I'enpmromena. IlpuMmepel ypaBHeHHH apaGOJHMYecKOr0 THIA:  IPOLECCHI
temtonepenayr; guddysuu. Ilpumepsr ypaBHeHHH TuIepOOIMYECKOrO THIIA: BOJHOBBIE
IIPOIIECCHI.

Henunelinple ypaBHeHUS: U3rH0 OalKy MepeMeHHOHN KECTKOCTH; ypaBHenue Kopresera—
ne Bpuza. Kpaessle 3anaun: 3anada Jlupuxiie; 3anaua Heiimana; 3aaua cMEIAHHOTO THIIA.

Mojenu nponeccoB pacIpoCTpaHEHUs Tella B 00beKTax yhpaBiieHus. [leperaTounnie
(GyHKIMHK mOTy3anas/(eIBAOIIEro (C paclpeIeEHHBIM 3aa3 IbIBAHAEM ), IOIYHHTET PUPYIOIIETO
U IOJIYHHEPLIUOHHOTO 3BEHBEB.

Yucnennple MeTOABI aHaNW3a JUHAMHKH ~ MOJENeH  CHCTEM  YIpaBJIEHHS C
pacnpeneI€HHBIMU IapaMeTpamMu (Ha IpUMepe YPaBHEHHUS TETLIOTIPOBOTHOCTH )

OcHOBHBIE NOHATHA: NPOCTPAHCTBEHHO-BPEMEHHAS CETKA, BHYTPEHHHE M I'PAHUYHEIE
y3Ibl; cioi. YeTelpéxTodeunslif mabnon. [locnoiinoe pemenue. Ycnosust ycroitunsocta. Yucto
HesBHAs pa3HocTHas cxeMa. lllecTuToueunslil mabioH.

XaoTH4eckue Mo/Ieu

JleTepMHHHEpOBaHHBIE, CIy4alHble M XaOTHYECKHE IIPOIECCHl (JeTePMUHUPOBAHHBIH
xaoc). KonebarenbHele mporiecchl B JMHEHHBIX W HETHMHEHHBIX MOJCISIX: TAPMOHHYECKHE H
IOJIUrapMOHUYECKHEe, IepUoJUYeckKue U KBazulepuomuyeckue (IOYTH TMEPHOAMUECKIE)

KOH€68.HI/I)I; IpEaACIIbHBIC ITUKIIBI. OcHOBHEBIE MMPpU3HAKHA Xa0THYICCKOI'O ITOBCACHM.



OHpeZ[eJIGHI/IH aTTpaKkTopa, CTpaHHOTO arTpaKkTopa, Xa0TAYECKOH MOEITH. I/IHBapI/IaHTHOC

MHOKECTBO. CBer‘-IYBCTBI/ITeJH)HOCTL K Ha4YaJIbHBIM JaHHBIM. HpI/IMepLI Xa0THUYECKUX MOJICIICH.

3akiroueHue

TGHIIGHHI/II/I A TICPCHCKTHUBBI Pa3BUTHUA METOHOB U CPEJICTB MOACIIUPOBAHUA CHCTEM.

COBpGMeHHHe HpO6H€MBI MOJCIIAPOBAHUS CHCTEM paszquﬁ IIPAPOJBI.

10.

11.

PEKOMEHAYEMAS JIUTEPATYPA
Hucounmna «Teopust aBroMaTH4ecKoro ynpas/ieHus»
Teopust aBTOMaTHYeCKOrO yrpapieHus. Y4eOnuk st By30s / C.E. Jiymun, H.C. 30108,
J.X. Nmaes u 1p.; mox pex. npod. B.B. SIkosiesa. M. Bricm. mk., 2003, 2005, 2009.
Annpuesckuit b.P., ®pagkos A.JI. M30panHble TIJaBbl TEOPHHM aBTOMATHYECKOTO
ynpasyieHus ¢ npuMepamu Ha si3pike MATLAB. CI16.: Hayka, 1999.
Kum JI.I1. Teopus aBTomMaTHyeckoro ympasienus: Y4ed. mocobue. M.: ®usmarmur. T. 1.
Jlunetinple cuctemsl. 2003. T.2. MuHoromepHsle, HenWHEWHBIE, ONTHUMAIBHBIE U
afanTUBHbBIE cucTeMbl. 2004. .
Mupomnuk W.B. Teopus aBromaTudeckoro ymupasienus. JInHeHHbIe clHcTeMBl: YueGHOE
nocobue. CII6.: ITurep, 2005. Hemuueltnsie u ontuMaishble cuctemsl. CII6.: Tutep,
2006.
Bocrpukos A.C., ®pannysosa I'A. Teopus aBTOMaTHYECKOTO PEryIHpOBaHU: Y4Ueo.
nocobue s By30B. M.: Beicur. k., 2004.
becekepckuii B.A., Tlomos E.II. Teopust cucreM aBTOMATHYECKOrO YIpaBICHHS. M.:
ITpodeccus. 2004, 2007.
Teopust aBToOMaTHUECKOTO yrpaBieHus: Yued. mocodue B 2-x yacTsax / M.M. Casun, B.C.
Encykos, O.H. Ilaruna; nox pen. mpod. B.M. Jlaunna. HoBouepkacck: YBJI IOPI'TY,
2004.
ITer3nep JI.JI. Teopus cuctem ynpasnenwus: Yue6. nocobue. M. M3n-so MITYV, 2002.
ITessuep JLJ. 1IpakTHKyM 10 TEOPHH aBTOMATHYECKOTO ympasieHus. M.: Bricm. mik.,
2006.
JIypwe B.41., Onpaiir I1.J[x. Kraccudaeckne MeTois aBTOMATUYeCKOro yupasieHus / [lox
pen. A.A. JIanna. CI16: BXB-IletepGypr, 2004.
@umane Y., Xap6op P. Cucremsl ynpasienus ¢ o6paTHoii cBaspro. M.: JIab. 6a30BBIX

3Hanui, 2001.



12.

13.

3

Hopd P., bumon P. Cospemennsie cucrembl yrpasienus. M.: JIa6. 6a30BbIX 3HAHH,
2002.
Hukynua E.A. OCHOBBI T€OpHH aBTOMATHYECKOTO ynpasicHus. YacTOTHBIE METOMBI

aHanu3a u CUHTe3a cucteM: Yuel. mocobue mis BysoB. CII6.: BXB-Ilerepbypr, 2004.

HAucuununa «MoaeupoBaHne 00beKTOB H CHCTEM YIPABJICHHUS
Camapckuit A.A., Muxaitnos A.Il. MaremaTiueckoe MoaenupoBanue: Mnmen. Meronp!.
[Tpumepsr. M.: @usmarut, 2001.
Panonopr  3.51.  CrtpykTypHOoe MomenMpoBaHHE OOBEKTOB W CHCTEM YIIPABICHHS C
pactpeieIi€HHBIMU ITapameTpamu: ¥Y4el. mocooue. M.: Bricm. mix., 2003.

Hyumn C.E., Kpacos A.B., Kyzsmun H.H. Mozenuposanue cucteM yrpasneHus: Yue6.

nocobue. M.: TUJT OO0 «Ctynenty, 2012.

4.

10.

11.

12.

13.

Hymun C.E., Kpacos A.B., Jlutsunor F0.B. Mogenuposanne cucTeM M KOMILIEKCOB:
VYueb. nocodue. CI16: CIT6I'Y UTMO. 2010.

3apybun B.C. MaremaTuyeckoe MOJGIMPOBAHHE B TeXHUKE: Y4eOHUK s By3oB / [lox
pen. B.C. 3apy6una, A.I1. Kpumenko. M.: M3x-s0o MI'TV, 2003.

Beezienne B MatemMaTHueckoe Momenuposanue: Yue6. nocobue / [Tox pen. I1.B. Tpycosa.
M.: Jloroc, 2005.

Bopnosckuit  I''A., KonmpareeB A.C., UYoymepum A.JI.P. ®usmueckie OCHOBBI
MaTeMaTHIeCKOro MOJeIUpoBanus: Y 4ed. nocobue. M.: M3a. nentp «Axamemusy, 2005.
Kpacnomekos I1.C., IlerpoB A.A. ITpuHIUIIEI TIOCTPOEHUs MoJieNeii: Yuel. mocobue: M.:
®A3NC, BIIPAH, 2000.

Cogeros B.41., SIkosnes C.A. MonemupoBanue cucrem: Yuel. 11 akaneM. 6aKanaBpuara.
M.: 13pn-Bo FOpaiir, 2015.

Korecos 10.b., Cennuenxos 10.5. MozenupoBanue cicrem. JlanaMudecKue ¥ THOPUIHBIE
cucreMbl: Yueb. mocobue. CII6: BXB-IletepGypr, 2006.

Tapacesny 10.JO. Maremaruyeckoe H KOMIBIOTEPHOE MOJEITMPOBAaHKE. BBOIHEIA Kypc:
Vueb. nocobue. M.: Dauropuan YPCC, 2001.

Annmenko B.C. 3HaKoMCTBO ¢ HenmMHEHHOM nuHamukoil: Yue6 mocobue. M., VDkeBck.
MHCTHTYT KOMIIBIOTEPHBIX UccaenoBanuii, 2002.

Bepurun A.H., Bapenerx H.M., [ixaurupsa B.I'. XUMHKO-TeXHOJIOTHYECKHE aTpPeTaTHI.

Nmxenepuslii ananns konedbanuii: Yue6. mocobue. CII16.: Usn-Bo «Mernneneesy, 2004,



14.

15.

16.

17.

Moreros k. I'., @unk K. [I. Yucnenusie Metonsl. Menons3osanne MATLAB. M.: Wsx.
Hom «Bunbsamcey, 2001.

Pemernurosa I'.H. Monenmupoanue cucreM. Yue6. mocobue. Tomck: M3g-8o TYCVYP,
2005, 2008.

Moposos B.K., Porases I'.H. Moxenuposanue mpoueccos u cucrem. M.: V3n. mewtp
«Axkagemusy, 2015.

Mamkos P.®. OCHOBBI MaTeMaTHYECKOro MOACIHPOBaHMs: Y4uel. HOCOBHE IS By30B.

M.: I'opstaas muramst — Teexkom, 2010.



