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[IporpaMMa BCTYNUTENbHBIX HCHBITAHUNA (QOPMHUpPYETCS Ha OCHOBE
COOTBETCTBYIOIIUX (denepanbHbIX roCcyJapCTBEHHBIX 00pa3oBaTeIbHbIX
CTaHJIapPTOB BBICIIETO OOpa30BaHUA IO IpOrpaMMe CHEHUATIUTETa U MpOrpamme
MarucTparTypsl.



|. OcHOBBI TeOpUM yNIpaBJICHUS

1.1. OcHOBHbIE TOHSITUS TEOPUU YIPABICHUS: IEJIU M MPUHIHUIIBI
yIOpaBJICHUS, JUHAMUYECKHE CHUCTeMbl. MaremaTuueckoe OmnucaHue OOBEKTOB
YIOPABJICHUS: MPOCTPAHCTBO COCTOSHUM, IepefaTouHble (DYHKIHMH, CTPYKTYpHBIE
cxembl. OCHOBHBIE 3aJlayd TEOPUU YIIPABICHUS: CTAOWIM3allUs, CIEKEHUE,
MPOTPAMMHOE  YHOPABJIEHUE, ONTHUMAJbHOE  YIOpPaBIEHUE, OSKCTPEMAIIBHOE
perynupoBanue. Kiaccudukanus CcuUCTEM YIpaBlICHUs. ABTOMAaTUYECKUE U
aBTOMATH3UpOBaHHbIe  cucTeMbl  ynpaBieHus (ACY)  TeXHOJIOTMYECKUMU
nporeccamu (TIT) u mpousBojcTBamMu. OCHOBHBIEC MOJAXO/IBI K aHAIU3Y U CUHTE3Y
aBTOMATHUYECKUX U ABTOMATHU3UPOBAHHBIX YIPABISIEMBIX CUCTEM.

1.2. CTpyKTypBl CHCTEM YIIpaBJICHUS: PA30MKHYTHIE CHUCTEMBI, CUCTEMBI C
oOpaTHOM CBS3bI0, KOMOMHUPOBAHHBIE CHUCTEMBI. J/[MHAMHUYECKHE W CTaTHYECKHE
XapaKTEepPUCTUKU CHUCTEM YIPABIICHUA: TEpexoAHas U BecoBas (YHKIUU U HUX
B3aMMOCBS3b, YACTOTHBIE XapPaKTEPUCTUKU. THUIIOBBIE TMHAMUYECKHE 3BEHBS U UX
XapaKTEPUCTUKHU.

1.3. Tlonste 00 yCTOWYMBOCTH CHUCTEM YIPABJICHHS. YCTOWYUBOCTH IIO
JIAnyHOBY, aCUMITOTAYECKAsl, YKCIIOHEHIIMATIbHAS YCTOMYMBOCTh. Y CTOMYUBOCTD
no nepBomy npubmmkenuto. Oynkuuu Jlsmynosa. Teopembl 00 yCTOWYHUBOCTH U
HEYCTOMYHUBOCTH.

1.4. VYcroHuMBOCTH JIMHEWHBIX CTAallMOHApHBIX cucteM. Kpurepun
JlanynoBa, JIeenapa—Illunapa, ['ypBuna, MuxaiioBa. Y CTOWYMBOCTb JTMHEHNHBIX
HECTAIIMOHAPHBIX CUCTeM. MeETOoll CpaBHEHUSI B TEOPUU YCTOMYMBOCTHU: JIEMMBbI
I'ponyonna—Dbemnmana, buxapu, HepaBeHCTBO YarubirmHa. Y CTOWYHMBOCTH
JUHEUHBIX CHUCTeM ¢ oOpaTHOM CBs3bl0: Kputepuil HailikBucra, OoJbiion
KO3 PUIIMEHT yCUIeHus.

1.5. Metonbl cuHTE3a OOPATHOM CBSI3H. DJIEMEHTHI TCOPUHU CTAOMIIM3AIINH.
VYpaBisieMocTb, Ha0JII01aeMOCTh, CTaOMIIN3UPYEMOCTD. JyanbHOCTb
yopasisiemMmocTd U HaOmiogaemoctu. Kanonuueckwe Qopmbl.  Jlunelnas
crabmnu3anusa. Crabwim3anuss 10 COCTOSIHHIO, IO BbIXoAy. HaOmrogaTenu
cocrosinud. uddepennmaropsr.

1.6. KadecTBO mpoIecCOB yMpaBlIeHUS B JHHEHHBIX JUHAMHUYECKUX
cucremax. IlokazaTenm kayecTBa MEPEXOAHBIX NPOILECCOB. METONbl OLEHKHU
kauecTBa. Koppekuus cucreM ynpaBiieHHs.

1.7. VYnpaBneHue npu JEUCTBUM BO3MYIICHHH. Pa3znuyHble THIIBI
BO3MYILIEHUM: ONEpaTOpHbIE, KOOpAUHATHBIE. IHBapuaHTHBIE cucTEMBI. BosiHOBOE
Bo3mylieHue. HeBonHoBoe Bo3mylieHne. Merton kBasupacuieruieHus. Ciensine
CUCTEMBI.

1.8. Peneiinas oOpaTHasi CBA3b: anreOpauvyeckMe M YacTOTHBIE METOJbI
UCCIIEIOBAHMUSI.

1.9. Crabunuzamusi peryisiTopoM TMEPEMEHHON CTPYKTYPBI: CKaJSpHBIE U
BEKTOPHBIE CKOJIB3SIINE PEKUMBI.

1.10. YuuBepcanbHbIii peryisaTop (ctabunuzarop Hyccbayma).



1.11. AGcontoTHast yCTOMYHUBOCTD. | €OMETpUYECKHE U YACTOTHBIE KPUTEPUU
a0COIOTHOM yCTOMUMBOCTU. AOCONIOTHAs cTaOuau3anus. AJaNTUBHBIE CUCTEMBI
CTaOMIIM3AIIMK: METOJI CKOPOCTHOT'O IPaJIME€HTA, METO/]T II€JIEBbIX HEPABEHCTB.

1.12. VnpaBneHnue B YyCIOBUAX HeompeneneHHOCTU. [lo3uTuBHbIE
JTUHAMUYECKHE CHUCTEMbl: OCHOBHBIC ONpPENENICHUsS U CBOWCTBA, CTAOMIM3ALUsA
MO3UTHUBHBIX CUCTEM MPU HEONPEIETECHHOCTH.

1.13. Ananutruyeckoe KOHCTpyupoBaHue. MneHTudukanms JTUHAMAYECKUX
CUCTEM. DKCTPEMAJIbHBIE PETYJISITOPHI — CAMOOTNITUMHU3AIHS.

1.14. Knaccudukamusi JUCKPETHBIX CHUCTEM aBTOMAaTHYECKOTO YIpPaBICHUS.
VYpaBHEHUSI UMITYJILCHBIX CUCTEM BO BPEMEHHOU 00J1acTH. Pa30MKHYTBhIE CUCTEMBI.
Onucanue UMITYJIbCHOTO 3JIeMeHTa. MMmynbcHas XapakTepuCTHKA MPUBEACHHOMN
HEMPEPHIBHOM 4YacTU. 3aMKHYThIE CHUCTEMbl. YPaBHEHUS PA30OMKHYTHIX U
3aMKHYTBIX HMMIYJIbCHBIX CHCTEM OTHOCHUTEIBHO pENIeTYaThIX (YHKIIHAM.
HuckpetHsie cuctembl. ZET-npeoOpa3zoBaHue pemeTdyarbix (YHKIUA U €ro
CBOMCTBA.

1.15. Tlepenarounasi, mepexojHass M BecoBas (QYHKIUU HMITYJIbCHON
cuctembl. Knaccudukaius cuCTeM ¢ HECKOJIbKMMH HMIYJIbCHBIMU 3JE€MEHTaMHU.
MHoromepHsle HUMIYJbCHBIE CHUCTEMBL. ONHUCAHME MHOTOMEPHBIX HUMIYJbCHBIX
CUCTEM C IMOMOIIBIO IPOCTPAHCTBA COCTOSTHUM.

1.16. YcToiumBOCTh TUCKpPETHBIX cucTeM. MccnenoBanue yCTOWYUBOCTH 110
NepBOMY NMPUOIMKEHHIO, MeTol PyHKIMH JIssmyHOBa, METO/] CpaBHEHUs. TeopeMbl
00 ycroiuuBoctu: kputepuil lllopa—Kyna. CuHTE3 TUCKPETHOrO PEryisTopa Io
COCTOSIHUIO U 1O BBIXOAY, IIPU HAJTUYUU BO3MYILICHUH.

1.17. DneMeHThI TEOPUU peaTU3aALNK JTUHAMUYECKUX CUCTEM.

1.18. KoncepBaTHBHBIC JUHAMHUYECKAE CHCTEMBI. OJIEMEHTBI TECOPUHU
oudypkarmm.

1.19. OcHoBHBIC BUJIbI HEJIMHEHHOCTECH B CHUCTEMax ympaBiieHUs. MeTobl
UCCIIEIOBAHUS TIOBEJAEHUS HEIIMHEMHBIX CUCTEM.

1.20. ABTokonecOaHusi HETMHEHHBIX cucTeM, oToOpaxkeHwe A. Ilyankape,
dbyHkuus mnocnefoBanus, auarpamma Jlameppes. OpOutanbHas yCTOWYHUBOCTD.
Teopembl 00 yCTOMUMBOCTH MPEACIBbHBIX IUKIOB: AHapoHOBa—ButTa, Kenurca.
CymiecTBoBaHUE MPEAEIBHBIX LIUKIOB: TeopeMbl bennnkcona, Jltonoka.

1.21. TuddepeHnmaTopsl BHIX0Aa TMHAMAYECKONW CUCTEMBI.

1.22. I'magkue HeIUHENHBIE JUHAMUYECKHAE CUCTEMBI Ha IIOCKOCTH: aHAIN3
yIpaBsieMOCTH, HAOI01a€MOCTH, CTAOMIN3UPYEMOCTH U CUHTE3 0OpAaTHOMN CBSI3H.

1.23. YnpaBienne cucteMamu ¢ MOCIIeCHCTBHEM.

1.24. Kimaccudukanus ONTHUMAIBHBIX CHCTEM. 3aJa4yd OINTHMH3AIUH.
[Tpunuun makcumyma llontpsiruna. JluHamMmudeckoe nporpaMMUpOBaHUE.

1.25. YnpasieHue CUHTYJIIPHO-BO3MYIIIEHHBIMA CUCTEMAMH.

1.26. H2- u Hoo —cTabunmzarus. Minimax-ctabuin3arusi.

1.27. UrpoBoit moaxox K crabwmmsanuu. [1-onTumusamnus yrpaBieHUS.
BubOpanuonHas crabuau3arusi.

1.28. DBpucTHYECKHE METOIbl CTAOMIM3alMKM: HEHPOCETH, pPa3MBIThIC
MHOECTBA, HHTEJUIEKTyaJIbHOE YIIPaBJICHUE.



1. 3agauu 1 MeTOABI ONITHMHU3AIIUU

2.1. TlocranoBka 3aJad  MaTeMaTUYECKOrO0  MPOTPaMMHUPOBAHUS.
OnTUMU3AIMOHHBIA MOJAX0J K MpoOjieMaM yYHOPaBJICHUS TEXHOJOTUYECKUMHU
MPOIIECCAMH W TPOU3BOJICTBEHHBIMU CHUCTeMaMu. J[OMyCTHMOE€ MHOXECTBO U
neneBas QyHkius. GopMbl 3aMKcH 3a7a4 MATEMATUYECKOTO MPOTrpaMMHUPOBAHUSI.
Knaccudukanus 3anaqy MaTeMaTuyecKoro NporpaMMUpOBaHUs.

2.2. TlocTaHoBKa 3amauu JUHEHHOTO TporpammupoBanus. CTaHmapTHas U
KaHOHWYeCKast (opMbl 3amuch. JlomycTHMble MHOXECTBA M ONTHMAJIbHBIC
peneHns 3a1a4 JMHEHHOTO POrpaMMUPOBaHHUs. BBITyKIIbIe MHOXKECTBA. Y CJIOBUSA
CYIIECTBOBAHUS M CBOWMCTBA OINTHMAJbHBIX pEIICHUWA 3aJa4d JMHEUHOTO
nporpaMmupoBaHus. OMNOpHBIE pPENICHUS CHUCTEMbI JIMHEHHBIX YpaBHEHUHU.
CBenenue 3a7a4yul JIMHEHHOTO MPOTPAMMUPOBAHUS K JUCKPETHOM ONTHUMU3AIINU.
CHUMILUIEKC-METO/I.

2.3. Teopus ABOMCTBEHHOCTHM B JIMHEWHOM MPOrPaMMHPOBAHUMU.
JIBolicTBEHHbIE 3adaud. l'eoMeTpuyeckas HHTEPIPETALUS  JBOWCTBEHHBIX
MEPEMEHHBIX. 3aBUCHUMOCTb ONTUMAIBHBIX PEIICHUH 3aJaud  JIMHEWHOTO
MPOrpaMMHUPOBAHUS OT TaPaMETPOB.

2.4. HeoOxomumbie yCIIOBUS ONTUMAJIBHOCTH B HEIMHEHMHBIX 3ajadax
MaTEeMaTUYeCKOro MporpaMMupoBaHus. JIOKambHBIN U TI00aTbHBIN YKCTPEMYM.
HeoOxoaumbie  ycimoBus  O€3yCIOBHOTO  3KCTpeMyma  JIudPepeHInpyemMbIxX
dbyukiuit. Heobxoaumele ycnoBust skcTpemyma nuddepeHiupyeMoi GyHKIUA Ha
BBINTYKJIOM MHOXecTBe. Heobxomumble ycnoBusi Kyna—Takkepa. 3amauun 00
YCJIOBHOM 3KCTPEMyME U METOJ MHOKHTeENeH Jlarpanxa.

2.5. JlokanbHbIii W Tri00anbHBIN JKCTpeMyM. HeoOxomumbie yciaoBHS
0e3ycinoBHOTO dkcTpemyma auddepeHnupyemboix pynkumit. Heobxogumelie
yclioBus 3KcTpemyma auddepeHiupyeMoit GyHKIME Ha BBIMYKJIOM MHOYECTBE.
Heobxoaumbie ycnoBusi Kyna—Takkepa. 3amauu 00 yCIOBHOM SKCTpeMyMe U
METOJI MHOXKUTEIeH Jlarpanixa.

2.6. Bemykieie GyHknuu u ux cBoiicTBa. [locTaHOoBKa 3a/1auu BBITYKIIOTO
nmporpaMMHUpoBaHus U ¢Gopmbl WX 3amuch. [IpocTelinme cBOHCTBa ONTHUMAIBHBIX
pEeLIeHUN. Heobxoaumbie u JIOCTATOYHbIE yCJIOBUS AKCTpEeMyMa
muddepeHnpyemMoil  BBIMYKION (GYHKIMA Ha BBITYKJIOM MHOXECTBE U HX
npuMeHenue. Teopema Ynazaeel. Teopema Kyna—Takkepa n ee reomerpruueckas
UHTEpIIpeTaIus. OcHOBBI TEOpUHU JBOMCTBEHHOCTH B BBIITYKJIOM
IpOrpaMMHUpOBaHuu. JIMHEHHOE NPOrpaMMHMpPOBAHME KAK YACTHBIM Cilydal
BhINTyKJI0TO. [TOHSITHE O HerNaako BeimykiIon ontuMmu3anuu. Cyoauddepeniua.

2.7. Knaccudukanus wmeToaoB Oe3ycioBHOM onTuMuzanuu. CKOpOCTH
CXOAMMOCTH. MeTobl mepBOro nopsiaka. [’ paguenTabie MeTOAbl. METOIbl BTOPOTO
nopsaka. Meron HeroroHa m ero momudukanui. KBa3sMHBIOTOHOBCKHE METOJBI.
Mertonbl nepeMEeHHONM METPUKU. MeEToabl CONPSKEHHBIX I'PaAUuEHTOB. KOoHEYHO-
pa3HOCTHasl aNmnpoKCHUMalus MNpPOU3BOAHBIX. KOHEYHO-pA3HOCTHBIE METOBI.
Metonbl HyJIEBOTO MOpsAIKa. MeToapl MOKOOPIMHATHOIO ciycka, Xyka—/KuBca,
COMPSDKEHHBIX  HampaBiieHuid. Mertoapl  aedopMUpyeMbIX  KOH(PUTYpaIui.
CHUMIIEKCHBIE METO/IBI.



2.8. OcHOBHBICE TIOAXOABI K PEIICHHIO 3a7a4 C OTrPaHUYCHUSMHU.
Knaccudukanus 3agay u MetooB. MeToabl npoeKkTupoBaHusi. MeToj MpoeKuuu
rpagueHTa. MeToJ yCIOBHOrO rpaaveHta. MeTonbl CBeAeHHS 3a7ad ¢
OTpaHMYCHMSIMU K 3ajJadyaM Oe3yCIIOBHOM ONTUMHU3AIMU. MeToabl BHEIIHUX H
BHYTpeHHUX ITpadHbix ¢yHKumid. CrenuanbHble METOAbI pEIICHHsS 3aaady
yciioBHOM  ontumu3anuu. KoMOMHHMpOBaHHBI METOJ MPOCKTUPOBAHHUS U
mrpadHbix (QyHKIMA. MeToJ 3epKallbHbIX MOCTPOEHUH. METoNl CKOJIB3SIIero
JOITyCKa.

2.9. 3agaum CTOXaCTHUYECKOTO TMporpaMmupoBaHus. CTOXaCTHYECKHE
KBa3UTpaJueHTHbIe MeTonbl. IIpsiMble u  HempsiMple MeToAel. MeTon
MPOEKTUPOBAHUS CTOXACTUYECKUX KBAa3UTPATUEHTOB. METOIbl CTOXaCTUYECKOU
anmpokcumanuu. Meroasl ¢ omnepauue ycpeaHeHus. MeToabl CIydaiiHOTO
noucka. (CToxacTUUeCKue 3aJayd C OrPaAaHUYCHUSIMU BEPOSITHOCTEH MPUPOJIBI.
CroxacThueckue pa3HOCTHbIE METOJIbl. METOoJIbl C YyCpEeIHEHHEM HaIpaBJICHUM
cnycka. CrennalibHbIe MPUEMbI PETYJIMPOBKU I1ara.

2.10. Metoasl W 3amayd  JUCKPETHOTO MPOTrpaMMHUpPOBaHMS. 3ajiayu
LEJIOYKCICHHOTO JIMHEMHOro mporpammupoBanus. Metoael otceueHust ['omopw.
Merton BeTBell M rpaHuil. 3ajaya O Ha3HaYeHHsIX. BeHrepckuil anroputm. 3anadu
ONTUMM3AIUS HA CETAX U rpadax.

I11. 3apaum u MeToABI NPUHATHS peleHui

3.1. TlocranoBka 3amad mpuHATHSA pemieHnd. Kraccubukamums 3amgadq
MPUHATHS PEUICHUH. JTamnbl PEUICHUs 3aAad. JKCIEPTHBIE MPOUEIYyphl. 3aaadu
OLICHUBAHUA. AJTOPUTM  OKCHEPTU3bl. MeToAbpl MOJMYyYEHHs  DKCIEPTHOM
uHpopmaruu. Illkansl u3MepeHui, METOAbl IKCIEPTHBIX H3MEpeHuil. MeTomabl
OIIpoca AKCIEPTOB, XapaKTEPUCTUKU IKCIIEPTOB. MeTobsl 00paboTKH IKCIEPTHOM
uHpOpMaIlMK, OIIEHKAa KOMIIETEHTHOCTH SKCIEPTOB, OLEHKa COIJIACOBAaHHOCTHU
MHEHHUH SKCIIEPTOB.

3.2. Meroasl (opmMupoBaHHS HCXOAHOTO MHOMXECTBA aAJIbTEPHATHUB.
Mopdonornueckuii aHaaus.

3.3. MeTo/ibl MHOTOKpUTEPHAIBHON OIleHKU anbTepHaTuB. Kiaccuduxarus
METONO0B. MHOXKecTBa KOMIIPOMMCCOB U COIJIaCUsA, IOCTPOECHHUE MHOXKECTB.
DyHKIMS MOJE3HOCTH. AKCMOMAaTHYECKUE METOIbI MHOTOKPUTEPHUAIIBHON OLICHKH.
[IpssMble  METOABI MHOTOKPUTEPUATIBHOM OLEHKM albTEpPHATUB. MeToasl
HOpMaJIM3allMl  KPUTEpUEB.  XapaKTEPUCTUKA  TNPHUOPUTETA  KPUTEPUEB.
[TocTynupyeMble TPUHLMIB ONTUMAIbHOCTA (PAaBHOMEPHOCTH, CIPABEITUBOMN
YCTYIIKH, TJIABHOTO KpUTEpus, JeKcUkorpaduyeckuii). Meroabl anmpokcuMaluu
bynkuun mnone3Hoctu. JlepeBbs pemieHuid. Metoasl kommeHcanuu. MeToibl
IIOPOTOB HECPABHUMOCTH. JlMaOroBbIE METObI IPUHATHS PELICHUN.

3.4. [llpunarue pemeHUd B YCJIOBHSIX HEOMPENEICHHOCTH. Busl
HeonpeaeaeHHOCTH. CTaTUCTUYECKUE MOJEIW NPHUHATUS pelleHuid. MeTroabl
rnobanpHOTO KputTepus. Kputepun baiteca—1Jlamnaca, ['epmeiiepa, bepuymmn—
Jlarnaca, makcumuHHbIM (Banpna), MunumakcHoro pucka CaBumxka, ['ypBuiia,
Xomxeca—Jlemana u ap.



3.5. Heuerkme wmHOXecTBa. OCHOBHBIE ONpPENENCHUS W OIEpaluud Hajl
HEYETKMMU MHOKecTBamMH. HedeTkoe monenupoBanue. 3aJaul MaTEMaTHYECKOTO
POrpaMMUPOBAHMS TIPU HEUETKUX MCXOAHBIX ycloBuUsX. [locTaHOBKHM 3amay Ha
OCHOBE Pa3JIMYHBIX MPUHIIMIIOB ONTUMAILHOCTH. HeueTkne oTHOIIeH s, OTIepaliu
HaJ] OTHOIICHUSIMHU, CBOWCTBA OTHOIIECHUN. [IpuHSATHE peleHud NpU HEYETKOM
OTHOUIIECHUU MPEANOYTEHUN Ha MHOXKECTBE albTepHATUB. [IpuHsITHE pereHuit mpu
HECKOJIbKUX OTHOUIECHUSX MPETOYTECHUS.

3.6. CgoiictBa CIIOKHBIX cuUCTeM. (OCHOBHBIC TPHUHIMIBI CHCTEMHOTO
MOoAXO0Ja K OIIEHKE COCTOSHHSI M YIPABICHUIO CJIOKHBIMH CHCTEMaMHU.
CnaboCTpyKTypUpOBaHHBIE 33Ja4M YIMPABJICHUSI, METOABl U CUCTEMbI MPUHSITUS
yOpaBlIE€HUYECKUX pelieHuid. HHTenneKkTyanbHble  YOPABISIONINE  CUCTEMBI.
Heuerkoe amantuBHOe ympasiaeHue. Metonbl cunte3a CAY C HeueTKUMU
peryisTopaMu. [Tpunnmn JBYyXKaHaJIbHOMN WHBapUAHTHOCTH.
MHorokpuTepuanbHble 3a/1a4d YIIPaBICHUS.

V. UndopmanuonHoe odecrevyeHne NpoueccoB aBTOMaTU3AIUN

4.1. TlonsTue naHHBIX, CUCTEMBl JaHHBIX. OOBEKTHI JAHHBIX. ATPUOYTHI
00BbeKTOB. 3HaueHHS NaHHBIX. MaeHTuduKaTOphl 0O0BEKTAa MAaHHBIX, KIIFOYCBBHIC
sneMeHTHl naHHbIX. [loHgTue 3ammcu manHbIX. Daiinbl JaHHBIX. ba3bl TaHHEBIX.
TpeboBanus, npeabsBIsIeMbIe K 0a3am AaHHBIX. Pacnipenenennbie 0a3bl TaHHbBIX.

4.2. Monenn naHHbix. PensnuonHass Monaenb naHHbIX. CereBast Moenb
naHHbIX. Mepapxudeckas Monenb JaHHBIX. B3auMOCBS3M MEXTy OOBEKTAaMU H
aTpuOyTamu.

4.3. Cuctemsl ympaBieHus Oazamu JaHHBIX. OCOOEHHOCTH yHpaBICHUS
pacnpeneleHHBIMI 0a3aMH JaHHBIX W CHUCTEMBI YIIPABICHUS pPaCIpecTICHHBIMU
0azamu naHHbBIX. CTaHgapThl HA OOMEH JaHHBIMU Mexy nojcucreMamu ACY.

4.4. TlpoextupoBanue 0a3 maHHbIX. KHU3HEHHBI IMKI 0a3bl JaHHBIX.
Konnenryanpaas Moaens. Jlorudeckas mojaenb. CiaoBapu JaHHBIX, UX Ha3HAUCHUE,
WHTCTPUPOBAHHBIE WM  HE3aBUCHUMBIE  CJIOBapM  JaHHBIX.  YTOPSI0YCHUE
KAaHOHMYECKMX CTPYKTyp. CHHTE3 JIOTHYECKUX CTPYKTYp JIOKaJbHBIX U
pacrpeieIeHHbIX 0a3 JaHHBIX.

4.5. SI3pIkm, UCIHOJB3yeMble B 0azax JMaHHBIX. SI3BIKM ONMHCAHHS JTaHHBIX.
S3BIKM MaHWTTYJIUPOBAHMS TaHHBIMU. Y POBHH a0CTPAKIIAN TSI OMTMCAHUS TAHHBIX.

V. IlporpammHuoe obecnieuenue ACY

5.1. Opranmzauust nporpammuoro obOecrneuenuss ACY. TexHonoruu
CTPYKTYPHOTO u 00BEKTHBHO-OPUECHTUPOBAHHOTO IPOTrPaMMHUPOBAHHUS.
KoHcTpynpoBanue aOCTpakTHBIX THIOB JaHHBIX. HWHKamncymnsius JaHHBIX U
METO/IOB MX 00paboTku B Kiaccax oObekToB. Mepapxusi kimaccoB. bazoBbie u
pou3BOAHBIE Kiacchl. [IpocToe m MHOkecTBeHHOE HacnenoBanue. [leperpyska
METOJOB M ollepanuii oOpabOTKH JTaHHBIX B KjaccaXx OOBEKTOB. AOCTpaKTHBIC
kinaccel.  [lomumopdnasi oOpaboTrka nmaHHbIX. BuptyanbHble HHTEp(EHCH.
[TapameTrpu3aiius THIOB JAaHHBIX B KjaccaX M (QyHKOuUsAX. THMOBBIE CTPYKTYpHI



omucanusi aOCTPaKTHBIX JaHHBIX (MAacCUB, CTEK, O4Yepeab, ABOMYHOE JCPEBO).
ITporpaMMupoBaHue MaTeMAaTUYECKUX CTPYKTYp (MaTpHUIbl U KOHEUHbIE Ipadbl).
MeTozs! mporpaMMHOI1 00paboTKK naHHBIX. MTepanus u pekypcus. CopTUpOBKa U
nouck. KpunrooOpaboTka u cxatue naHHbIX. [lepeuncnenue n ynopsaouynBaHue
KOMOMHATOPHBIX 00BEeKTOB. BBOI-BBIBO/ TaHHBIX. OOpadboTKa (haisios.

5.2 TexHonorun IpOrpaMMHUPOBAHUS. MeTtoauueckue u
UHCTPYMEHTAJIBHBIE ~ CPEACTBa  pa3pabOTKM  MOAYJIBHOIO  IPOIPaMMHOIO
obecneuenus ACY. Komnwisiius U penaktupoBaHHe cBsizedl. Bepuduxamus u
OTJaJKa TpPOrpaMMbl. ABTOMAaTH3alvs pa3pabOTKU MPOTPaAaMMHBIX MPOEKTOB.
[TporpaMMHasi JOKyMEHTAIIHSL.

5.3. Bunbl © KOMIOHEHTHI MPOTPAaMMHOTO oOecrneueHus. OneparuoHHbIE
cuctembl. TpaHciaTopbl. OmymsTopsl. [IpukinagHoe nmporpaMMmHoe oOecreueHue.
[TonsiTve cCUCTEMBI CKBO3HOTO IPOEKTUPOBAHUSI.

5.4. Monempyromue cuctembl B ACY. Cucrembl MOJEIMpPOBaHUS
AIIEKTPUYECKUX cXeM. MaTemaTuueckue MOJEIN OTAEIbHBIX KOMIIOHEHT CXEMBI.
®dopmupoBaHUE KOMILJIEKCHOM MOJENN IPOEKTUPYEMOro OOBEKTa Ha OCHOBE
MOJIeJIeH OTAETbHBIX KOMIIOHEHTOB.

5.5. CocraB u ctpykrypa rpadpuueckoir noacuctemsl ACY. bazoBas
rpaguyeckas cucrema. Ilpuknagnas rpaduueckas cucrema. JIMHrBUCTUYECKUN U
reoMeTpuyeckuil  mpoueccopbl. Ilpomeccopsl  BU3yanuzalMd U MOHHUTOpP
rpauueckoil moJACUCTEMbI. APXUTEKTypa rpaMYecKuX TEPMHHAIOB U pabOdMX
CTaHIIUM.

VI. HucTtpyMeHTaabHoe o0ecnieyenne ACY

6.1. Teopernueckwe OCHOBBI, CpPEICTBA W METOILI TPOMBIITUICHHON
texHosiorun co3ganuss ACYTIL, ACVYII, ACTIII u ap. Moaenu U METOIbI

UJeHTUUKAITIH MIPOU3BOICTBEHHBIX MPOIIECCOB, KOMILJIEKCOB U
WHTETPUPOBAHHBIX CUCTEM YTPABIICHHUSI.
6.2. Meronpl  COBMECTHOTO  TMPOCKTUPOBAHUS  OPTaHU3AIMOHHO-

TEXHOJIOTUYECKUX PACHPENENIEHHbIX KOMIUIEKCOB M CHUCTEM YIPABJICHHUS HUMH.
dopMann30BaHHbIE METOJBl aHANM3a, CHHTE3a, WCCICAOBAHHMS W ONTUMHU3AIHNH
MOJAYJBHBIX CTPYKTYp cuctem cbopa u obpabotrku mganHeix B ACYTII, ACVII,
ACTIIII u np.

6.3. MeToab! 3h(hEeKTUBHOM OpraHU3alMKA M BEJACHUS CIICIUATN3HPOBAHHOTO
uHopmarmonHoro u nporpammuoro odecnedenus ACYTII, ACVYII, ACTIIII u
Ip., BKIOYas 0a3bl W OAaHKW JaHHBIX M METOABI WX ONTHUMHU3ANMH. MeTombl
CHUHTE3a CIEIUAIbHOTO MAaTEMAaTHYECKOTO0 OOCCIICUCHHSI, MAKETOB IMPHUKJIATHBIX
nporpaMM ¥ THUIIOBBIX MOJyJel, (YHKIIMOHAIBHBIX | 00ECIeYNBAOIINX
noacucteM ACYTII, ACVYII, ACTIII u ap.

6.4. MeToabl TUTAHUPOBAHUSA W ONTHMU3AIUU OTJIAJKH, COMPOBOXKICHUS,
MOAM(UKAIIMA U HKCIUTyaTaluu 3a7ad (YHKIMOHATBHBIX U 00ECMeYMBAOIINX
noacuctem ACYTIL, ACVYII, ACTIIIT u ap., BKIOYaronMe 3aJayu yrnpaBieHUs
KauecTBOM, (MHAHCAMH W TEPCOHAIOM. METOoNMbl KOHTPOIS, OOecrnedeHus



JIOCTOBEPHOCTH, 3aIUTHI U PE3ePBUPOBAHUS HHPOPMAIIMOHHOTO ¥ IMIPOTPAMMHOTO
obecneuenuss ACYTIIL, ACVYII, ACTIIII u np.

6.5. TeopeTnyeckre OCHOBBI U MPUKIIATHBIE METO/IbI aHAIKN3A U TOBBIIICHUS
b dexTUBHOCTH, HajexkHOCTU M xkuBydecTH ACY Ha 3Tamax HMX pa3paboTKw,
BHEIPEHUS] W DKCIUTyaTalluu. Te0peTUYECKHE OCHOBBI, METOJABl U AJTOPUTMBI
JMAarHOCTUPOBaHUs (OmpeneseHus padboToCOCOOHOCTH, MOMCK HEUCITPABHOCTEH 1
nporno3upoBanusi) ACYTIIL, ACYII, ACTIIII u ap.

6.6. TeopeTrdeckue OCHOBBI, METOJIBI M AJTOPUTMbI HHTEIICKTyaIH3AIIUN
pelieHrs TPUKIAIHBIX 3afad mnpu noctpoeHur ACY MIHMPOKOro Ha3zHAYEHUS
(ACVYTIL, ACVII, ACTIIII u ap.). TeopeTndyeckre OCHOBBI, METOAbI H AJITOPUTMBI
MOCTPOCHUSI AKCHEPTHBIX M JIUAJIOTOBBIX MOJCUCTEM, BKIIOUYeHHBIX B ACVYTII,
ACVII, ACTIII u np.

6.7. Vcnonb3oBaHHEe METOJOB aBTOMATH3UPOBAHHOTO MPOCKTUPOBAHUS IS
NoBbIIeHUS >PdeKTUBHOCTH pa3paboTku U MoaepHuzanuu ACY. CpeacrtBa u
METOJbI MPOEKTUPOBAHUS TEXHUYECKOT0, MATEMATUYECKOT0, IMHTBUCTUYECKOTO U
npyrux BunoB obOecneueHuss ACY. Paszpabotka MeTofoB —oOecnedyeHus
coBMectumocT 1 uHTerpauun ACY, ACYTIIL, ACVYII, ACTIIII u apyrux cucrem
Y CPEACTB YIPaBIICHUS.
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IIIkana oneHNBaAHNA U MUHUMAJIbHOE KOJIUYECTBO 62\.]'[.]'IOB,
INOATBEPKAAOIICE YCIICIITHOC NMPOXOKACHNE BCTYIIUTCJILHOI'O
HCHBITAHUSA (IlJIﬂ KaKJ101ro BCTYIuTECJILHOI'0 I/ICHI)ITaHI/IH)

Ikama oneHUBaHUA
(KpuTEpHH BHICTABJICHHS OAJIJIOB)

49 GaJUI0B U MEHee

50-65 6auioB

66-84 6asu1oB

85-100 6ayutoB

MuHUMaIbHOE KOJHMYSCTBO 6ann013, IMOATBECPKAAOIICC YCIICHIHOC
IMPOXOKIACHUC BCTYIIUTCIBHOI'O UCIIBITAHUSA — 50 6amioB

[TocTynaronuii:
- m30kua MeHee 25%
Marepuana,
TpebdyemMoro
dbenepanbHBIM
roCy/1apCTBEHHBIM
CTaHIapTOM
IIOITOTOBKH
acrupaHTa
HaIpaBJICHUIO;
- MPOJIEMOHCTPHUPOBAI
YpOBEHB
H3JI0KEHHS

1o

HU3KHUN
TITyOUHBI
Mmarepuaina o

HaIpaBJICHUIO

[TocTynaronui:

- m3soxui ot 50% no
75% Marepuana,
TpedyeMoro
benepanbHBIM
roCy/1apCTBEHHBIM
CTaH/IaPTOM
MOATOTOBKH
acrupaHTa
HaIpaBJICHUIO;

1o

IIPOAEMOHCTPUPOBAT
YPOBEHb II1yOUHBI
U3JI0KEHUS
Marepuaia 1o
HaIpPaBJICHUIO BBIIIE

CpenHero

[TocTynaronui:

- U310KUI oT 75% 1o
100% Marepuana,
TpebyeMoro
benepanbHBIM
roCy/1apCTBEHHBIM
CTaHJapTOM
MOATOTOBKH
acrupaHTa
HaIpaBJICHUIO;

1o

MIPOJIEMOHCTPUPOBAIT
BBICOKMII ~ YpPOBEHb
W3II0KEHUS
MaTepuaia 1o

HaIIpaBJICHUIO.

ITocTynaronuii:
IIPOJEMOHCTPUPOBAI
BJIa/ICHUE
MaTepuaioM, Kak II0
MOJIHOTE, TaK M IO
riyOMHE MOJIHOCThIO
COOTBETCTBYIOIIUM
TpeOOBaHUSIM
benepabHBIM
rocy/1apCTBEHHBIM
CTaH/JapTOM
MOJITOTOBKH
acmHpaHTa
HaIpPaBJICHUIO;

- BJIAJICET CHUCTEMOU

8(0)

Hay4HbIX IIOHSTHH,
KYJIbTypOH
MBIIUICHUS; haKTaMu
Hay4yHBIX  TEOpHil;
METOaMHU u
IpoLEeaypaMHu
npodeccuoHaNbHOM
JIeSITEIIbHOCTH;
yMEHHE
Leb "

IIOCTaBUTH

chopMyIUpoBaTh
3aJlauu, CBSI3aHHBIE C
peanusanuen
npodeccnoHaNbHBIX

byHKINH.




[Iporpamma oOcCyk/1eHa 1 pEKOMEHJ0BaHa JJIsl BCTYMUTEIHLHOTO 9K3aMEHA B
acnupadTypy mo HampaiaeHuto mnoaroroBku 09.06.01 — HWnadopmarnka wu
BBIYUCIIUTEIbHAS TEXHUKA, MPO(PUIL TOATOTOBKU « ABTOMATH3ALMS U YIIPABIICHHUE
TEXHOJIOTHUECKUMH TPOIIECCaMU W TIPOM3BOJICTBAMHU» Ha 3aceTaHuy Kadeapbl
BBIYHUCIUTEILHON TEXHUKU TIPOTOKOJI Nel ot «15» centsiops 2020r.

Hay4anplii pyKOBOIUTENH MPOTPAMMBI BBICIIIETO 00pa30BaHUS — MPOTPAMMBI

MOATOTOBKM HAYYHO-TICAATOTHYECKUX KaJpPOB B ACHUPAHTYPE IO HAIPABICHHIO
09.06.01 - MW adopmatuka u BBIYHCIHWTENbHAaS TexHuUkKa (mpodmip —
ABTOMaTHM3ausi W yOPABICHWE  TEXHOJOTHMUYECKUMHU  TIPOLeCCaMH U
MPOU3BOJICTBAMHU (TIPOMBIIIJICHHOCTD)) JA.T.H., Ipod., 3aB. Kad. BBIUUCIUTEIBHON
texHuku Tutos B.C.



