MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

OT/[.04 AHanu3 v BU3yanu3aius reoJaHHbIX

HanmeHoBaHne OUCLUUMIINHDI (MO,D,yJ'IFI) B COOTBETCTBUN C y‘-le6HbIM njiaHoOM

Hanpasnenue noAroToBKy / CIEIUATbHOCTh

09.03.02 MudopmanoHHbIe CUCTEMBI U TEXHOJIOTUU

HanpanenHocts (mpoduiib)

09.03.02 NadopmanimOHHBIE CHCTEMBI M TEXHOJIOTHH

dopma 00yueHus OYHas
['o HaGopa 2022
o3 Siimis | LOKYMEHT MOAMUCAH
1: YHUBEPCUTET | UNIVERSITY 3"EKTPOHHOM noun”cbl-o

CepTtudimkar: 0082d105bb4b144beec62e009ca3e4216d8

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

HOeicTeuteneH: ¢ 14 uronsa 2023 r no 06 okTaAGpa 2024 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)
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K.(p.-M.H., motient, Kaprymunckuii A.B.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

OcHOBHas1 1Lieb OCBOEHMS JUCUUIUIMHBI B CHCTEME IOJArOTOBKH B
cooTBeTcTBUU ¢ DeneparbHbIM TOCYNAPCTBEHHBIM 00pa3oBaTENbHBIM CTaHIAPTOM
Beiciiero  obOpasoBanust (OPIOC BO), 3akmrodaercs B mpodecCHOHATbHOU
MOJTOTOBKE CTYJEHTOB K MPOM3BOACTBEHHO-TEXHOJOTHYECKON JESITEIbHOCTH TIPH
pabote co CIOXHBIMH  cucTeMamu. llenpio  mpenojaBaHus — AUCHUIUIMHBI
«MopnenupoBaHue IMPOLECCOB M CHUCTEM» SIBISETCS MOIYYCHHE CTYJACHTaMH 3HAHHHA
OCHOBHBIX  METOJIOB  MOJICIMPOBAaHMsI  MPOIECCOB W  CUCTEM, Pa3pabOTKH,
OpPEACTaBICHUS W aHaIW3a MOJENICH CHUCTEeM, HCIOJb30BaHWE WX B TIPAKTHUKE
WH)KCHEPHBIX ~ pacyeToB U pa3paboTKe UH(POPMAMOHHO-aHATUTUIECKIX
MPOTPaMMHBIX CPEICTB IS PEATHU3AIMH MTPOIECCOB, TEXHOJIOTHHA U CHCTEM.

1.2 3agayu u3ydyeHUus JUCUMILJIMHBI

3agaun  AMCUMIUIMHBI  CKJIAAbIBAOTCS M3  HEOOXOJMMOCTH  MOJy4YEHUs
CTyIEHTAMH 3HAaHUN O METOAAaX MOJECIMPOBAHUSA CUCTEM, M3YYEHHH BO3MOKHOCTEU
ONMCAaHUS B MATEMaru4eCcKOM BHJI€ JWHAMMYECKMX M CTaTMYECKHX CHUCTEM,
BKJIIOYas TPHUPOJHBIE, TEXHUYECKHE OOBEKTHl M HWH(POPMALMOHHBIE CHCTEMBI. B
coorBerctBUM ¢ uemsimu  OOIl  oOcyxpaiorcs  BONpOChl  MH(POPMALIMOHHOTO
obecrieueHust JUIsl HCCIENOBAHUS JTANOB Ipollecca MOJCIMPOBAHMS, METO/I0B
00pabOTKHU M aHAINU3a BXOJHBIX U BBIXOJHBIX JAHHBIX.

OCHOBHBIMH  3a7adaMd  JUCHUIUIMHBI ~ COTJIACHO  TpeOOBaHHAM K
COOTBETCTBYIOIIMM 3HAaHUSIM, YMEHHMsM, HaBbikam onpenensempix [OC  BIIO
KOTOPBIMH JIOJKHBI 00J1aaTh CTYA€HTHI ABJISIOTCS CIIEIYOLIHE:

1. U3ydyeHue MeTONOB MOJEIUPOBAHHUS (PU3MUECKUX U TEXHOJIOTHUECKUX
MPOLIECCOB B CHUCTEMAaxX, METOJOB M CPEIACTB MOJIy4EHHs, OOpabOTKM U aHaIu3a
MH(pOpPMALIUU O COCTOSIHUM CUCTEM;

2. Peanmn3auusi pasiMyHOIO YPOBHS CJIOKHOCTHM MareMaruyecKux Mojenen
CUCTEM, ITOCTPOEHUE OJIOK-CXEM U AITOPUTMOB MOAYJIEN MareMarnyecKoi MOJIENH;

3. HaBblkM mnoOCTpOE€HUS CTPYKTYPHBIX CXEM [UJIsl OpraHM3allMu Ipolecca
BBOJIa ¥ BBIBOJIA PACYETHBIX JIaHHBIX B MareMaTH4eCKUX MOJIETIX;

4. TlonmyuyeHwe 3HaHUA O COBPEMEHHOM TIPEICTABICHUU (HUBHUYECKUX
IIPOLIECCOB W SIBJICHWA B MareMarnyeCcKOM BHJE C OIHACAHUEM IPUHIINIIOB
YUCICHHOM  pealn3aluy  pa3IMyHbBIX  BHJOB  Mojened  (1aboparopHBIX,
AHAIUTUYECKNX, IMUTALUOHHBIX );

5. TlonyuyeHnue 3HaHMII O poaM HH(OPMALMOHHBIX CHCTEM IMpPU H3YUYEHUU
JUHAMAYECKUX M CTaTUYECKUX IPOILIECCOB B CIOXHBIX CUCTEMax M (HOpMHpPOBAHUE
HEOOXOAMMBIX KOMIIETEHIIMM /I MPUMEHEHUS METOJIOB MOJICIMPOBAHUS CHUCTEM B
pa3IMYHBIX 001aCTAX 3HAHUU.

OO0mieit 3amauelt yuyeOHOM AUCHUILUIUHBI SIBISETCS NMPUOOpPETEHHUE W Pa3BUTHE
3HaHUM, yYMEHHH M  HAaBBIKOB  JUIsI  IIPOU3BOJCTBEHHO-TEXHOJOTMYECKO,
OpPraHU3alUOHHO-YIIPABJICHYECKOM,  IMPOEKTHOM, HAy4YHO-HUCCIIENOBATEIIbCKOW U
VHHOBALMOHHOM ESITEIBHOCTH.



1.3 IlepeyeHbp NJIaHMpPYyeMbIX pe3yJbTATOB OOy4YeHHMS] MO JAUCHUILINHE

(Mo1yJ110), COOTHECEHHBIX

o0pa3oBaTeJIbHOM MPOrPaMMBbI

C IJIAHUPYEMBIMHA pe3yjJabTarTaMu O0CBOCHUSA

Koa n HanmeHoBaHue MnHaOnKaTopa
OOCTWXEeHNA KoMmneTeHunmn

3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninnHe

IIK-6: Cioco0HOCTH BBINMOJHATH KOMILIEKC TEXHOJIOTHYECKUX ONepanuii 1jis
co31aHusi ”HPOPMANMOHHBIX MPOAYKTOB HA OCHOBE HCIMOJIb30BAHUS
NMPOCTPAHCTBEHHBIX TAHHBIX, MOATOTOBKYU U MPeA0CcTaBJIeHusl HHGoOpManu

[IK-6.1: ITpumensier MeTOAbI
MIPOCKTUPOBAHUS OTPACICBOTO
MIPOrPAMMHOTO 00ECTICUEHUSI C
HCIOJIb30BaHHUEM
MIPOCTPAHCTBEHHBIN JAHHBIX

[IK-6.2: OcymecTBisier
TEXHOJIOTMYECKUE OTepaluu
aHAIN3a, TIOATOTOBKH U
IPEIOCTABICHUIO HH(POpMaLUH
I10 3aIpocam I0JIb30BaTeNs
INC

[TK-6.3: Pa3pabarsiBaet
TEXHOJIOTHH 00MEHA IaHHBIMU
mexay [UC u
CYIIECTBYIOIIMMH CUCTEMaMHU

I1K-6.4: OcymiecTBisieT
pa3paboTKy CTPYKTypHI 0a3
nadaelX UC 1A BBITOTHEHUS
MPOCTPAHCTBEHHBIX 3aIPOCOB

[IK-6.5: ITpumensier MeToAbI
pemenus 3aaad noJb30Barenein
Ha OCHOBE KOMITJIEKCHOTO
KOCMHYECKOTO 00eCTICUCHUS
(IUC, A33, ciyTHUKOBas
HaBUTAIM, KapTorpaduaeckoe
U Te0/Ie3nYecKoe 00ecIeueHue,
CBSI3b U IIEpejiaya JaHHBIX )

1.4 OcobOeHHOCTH peajiM3aluu AMCHUIINHbI

S3BIK peann3anuy TUCUUILIMHBL Pycckwil.

Jucturuinaa (Moayis) peanusyetcs ¢ npumenenueM D0 u JJOT

URL-anpec u Ha3BaHue 3JEKTPOHHOTO oOywaromero Kypca: https://e.sfu-
kras.ru/course/view.php?id=11954.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1.(36)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
CamocrosiTesqbHas padora
1(36)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3angaTusa
CamMmocTosTeabHas
JIEKITHOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yucne B Bcero yucne B Bcero yucne B Bcero YHCJIE B
3n0C aINoC 3n0C DUOC
1. BBognasi yactb. Mojesu. Posib MoesimpoBanusi B No3HaHUU NPpUpoabl. CoBpeMeHHble MH()OPMANIMOHHbIE ACTIEKThI H3YUYeHUsI

1. 3HaKOMCTBO C pazzesiaMy JUCHMIUIMHEL. Llenun u 3agaun.
Me:xnpeaMeTHas CBSA3b JUCIUILIAH U HAYYHBIX 00JIacTei
3HAHUH

2

2. CoBpemMeHHBIC HHPOPMAITMOHHBIE CUCTEMBI 1
TCXHOJIOTUHA AJId MOACIIUPOBAHUSA NPUPOAHBIX CUCTCM;
TEXHUYECKUX CHCTEM;

UH(GOPMAIIMOHHBIX CHCTEM;

9KOHOMHYECCKHX CUCTEM,

3. Uudopmarmonnsie cucteMbl. OCHOBHBIE MOTOKEHUS
TEOPHH MOJICIIUPOBAHUS UHPOPMALIMOHHBIX CUCTEM.
[TonsiTie o Mmoaenu nHGOPMAITMOHHOMN CUCTEMBI,
KOMITOHEHTbI, UHPOPMALIMOHHBIE CBSI3H U TIOTOKH B CHCTEME
obmeHa nHpopMaIme.

4,




2. Innamuyeckme cucteMbl. MeToIbI ONMCAHUSI TPOLECCOB B CJ0KHBIX ccTeMax. KocMuyeckue MeToIbl M TEXHOJIOTHH 00padOTKH

1. Texunueckue cucteMbl. OCHOBHBIC TIOJIOKECHUS TEOPHH
cucreM. [lonsiTue o Mosienu, HEOOXOJUMOCTH PadbOT B

. 2
00J1acTH MOCTPOEHUS MOJIeNIel JMHAMUYECKUX MTPOLIECCOB B
TEXHUYECKUX CUCTEMAX.
2. Ilpuponnsie cucteMbl. OCHOBHBIE MTOJIOKEHUS TEOPUH
npupoiHbIX cucteM. [ToHsTHE 0 MOJENH, HEOOXOJUMOCTH
pabot B obmactu moctpoeHus mojenei. [lotoku BemecTBa )

Y DHEPIUU B DKOCHCTEMax. buoreoxummuueckas MoJeNb
Bepnanckoro B.1. [IpumeHeHne ClyTHUKOBBIX TaHHBIX U
METOJI0B TUCTAaHIIMOHHOIO 30HIUPOBAHMS 3EMIIH.

3. PazpaboTka cxeMbl OJTY4YEeHHs] HOBBIX 3HAHUI MpH
peanu3ay METOA0B OMUCAHUS IIPOLECCOB B AKOCUCTEMAX

4. 2

3. MeToabl MOeJIMPOBAHUS: J1a00PATOPHbIE, HATYPHbIE, AHAJIOIOBbIE, MATEMaTHYEeCKHUE.

1. OGuue npo6ieMbl, CBSI3aHHBIE C MOJICITUPOBAHUEM
cucTeM: polieMa MpUBEACHHS K pealbHBIM MaciiTadam,
po0JieMa OrpaHYCHUS Pa3MEPHOCTH CUCTEMBI, TTpodiemMa
napameTpHu3aluy POLECcCOB, MpobiieMa OLIEHKU
AJICKBaTHOCTH MOJIETIH.

JluHamMMKa CUCTEM U METObI OMTUCAHUS ITPOLIECCOB B
CUCTEeMax: MPUPOIHBIX, TEXHUIECKUX, HH(POPMAITUOHHBIX,
SKOHOMHUYECKHUX.

2. PazpaboTKa aropuT™Ma aBTOMaru3upoBaHHON 00pabOTKH
JIaHHBIX, TOJYYCHHBIX U3 MOJICIBHBIX IKCIIEPUMEHTOB, B 4
HaTYPHBIX U JJA0OPATOPHBIX YCIOBUAX

3. 2




4. PazpaboTka anroputMa opraHnu3aiiy HH(OOPMaAIIMOHHBIX
CBsi3el M MOTOKOB MH(OPMAIUH TP paboTe Ha
aBTOMATH3MPOBAHHOM paboyeM MeCTe JHcIeT4yepa-3Kouora
(Ha mpuMepe oOyuaroriel mporpaMmbl «Bo3ayx -2»)

4. Metoabl 00padOTKH JAHHBIX MOJYYEHHbIX U3 MOIEJbHbIX IKCIIEPUMEHTOB B HATYPHbIX H JIa00PATOPHbIX YCJI0BHUSAX.

1. MeToapl 00pabOTKM JTaHHBIX MOJIYYEHHBIX U3 MOJIEIbHBIX
9KCIIEPUMEHTOB B HATYPHBIX U JIAOOPATOPHBIX YCIOBHUSAX.
Coznanue 3¢ GeKTUBHOTO U PadOTOCTIOCOOHOTO OaHKa
JAHHBIX TI0 MapaMeTpaM Pa3TUYHbIX CUCTEM.
[IpenBapurensHas 00paboTKa U OIEHUBAHUE TOUYHOCTH
OTIOPHBIX TAHHBIX.

2. [IpumeHeHue anropuTMa OpraHu3aim
WH(GOPMAIIMOHHBIX CBSI3eH U TIOTOKOB HH(OPMAITUU TIPH
paboTe Ha aBBTOMAaTU3UPOBAHHOM paboueM MecTe
TUCTIeTYepa-3KoJora (Ha mpuMepe 00yJaromiel mporpaMMbl
«Bozayx -2»

3.

2

5. KuGepHeTuueckuii moaxoa K noJiy4eHuIo 3HAHUI 0 NpupoaAHoM oObekTe. [IpuHIMIbI OCT

DOCHHUA AJATOPUTMA MOJIC/IN.

YuciaeHHble

1. Texunueckue moaenu. buopuznyeckue moaenu. [Ipoekrt
buocdepa-2 cpaBHeHME ¢ 3apyOEKHBIMH aHATOTaMH.
Knaccuduxanus moneneit. OOmiye MpUHIUITHL
MoaenupoBanus. [unamudeckue mojaenu. CTaTnaeckue
MoJIei. YTIpaBIeHHE TEXHOIOTHYECKUMHU TPOIIECCaMHU.

2. CocraBneHne cucTeMbl TUQGepeHIHATEHBIX YPaBHEHUH,
OITMCHIBAIONIHX MPOIECCHl POCTA M OTMUPAHUS B
MOYBEHHBIX U JIECHBIX AKOCUCTEMAX

3.

2

6. Moaenu cTaTUCTHYECKHE M leTepMUHMPoBaHHble. Moaeau ouocdepnl, 3kocucTeM. buodusnveckue moaean. Knaccudukanms




1. PazpaboTka anroput™Ma mocTpOSHHUS MOJIEIT BOAHOM

HKOCUCTEMBI. (Ha MpuMepe 00ydJaromeil mporpaMmmsl 1
«LAKEY)

2. 8

7. IlIpuHIUIIBI NOCTPOEHUSI MATEMATHYECKUX MOJIeJIell CTATHYeCKUX MTPOIEeCCOB

1. Onucanue crarnyeckux npoieccoB. OCHOBHbBIE
YpaBHEHHUSI, OMTMCHIBAIOIINE CTATHUECKHUE TPOIIECCHI.
Tewma 2 - HayanbpHble 1 rpaHuyHble ycinoBus. HekoTopeie 2
pacueTHble MOJIeNU (AHATUTUYECKHUE, YACTICHHBIE,
npuOIKeHHbIe). YucIeHHbIe METO/IbI pacueTa MOJIeNel;

2. PazpaboTKa KOHEUHO-PAa3HOCTHOM CXEMbl MOJEITH
¢ dy3u0HHOTO IIepeHoca MpUMecH B atMochepe

3. 10

8. IIpornocTuyeckue mojaeau. [ipornosupoBanue 1MHAMHYECKHX NpoiieccoB. BpeMeHHbIe rpaHHIbI MPOTHOCTHYECKHX MOJIeJIeil.

1. ITpornoctuueckue moaenu. IIporno3upoBanue
JMHAMHUYECKUX ITPOLECCOB. BpeMeHHbIE rpaHULIbI
nmporHocTuueckux mMojeneit. [Ipodiema ucnonb3oBaHus 2
IMPOTHOCTUYCCKUX OLCHOK JIA YIPABJICHUSA CIIOKHBIMUA
CUCTEMaMHU.

2. IIporuo3upoBaHue 3KOJOTHUECKHUX MPOIECCOB B BOJAHOMN
HKOCHCTEME Ha IpuMepe 00yYaromeil mporpaMMBl 4
«MogenupoBaHue pacripeneacHus: GUTOIIAHKTOHA)

3. OnTuManbHOE YNPaBIEHUE 3KOJIOT0-I)KOHOMUYECKOM
cucreMont «Manas pexa»

4. 8

Bcero 18 18 36




4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aAHUA:

1. Kaprymmnackuit A.B. Undopmannonnsie cuctemsbl. J{nHaMudeckue
MpoI1iecchl B Bo3ayxe U Boje: yueO. mocodue(Kpacnospck: UITL KITY).

2. [Tammenko @. @., [Tukuna I'. A. OCHOBBI MOAEIMPOBAHUS YHEPTETHUECKHUX
o0wvexktoB(MockBa: DUIMATIINUT).

3. Kyxkanes C. B. IlpaBuia TBOpYECKOT0 MBIIIUIEHUS WU TalHBIE MIPYKUHBI
TPU3: [yueOHoe mocobue](Mocksa: ®opym).

4. Kaprymunckuit A. B. Yuenue o 6uocdepe. Meronnieckriie OCHOBBI

W3YYEHHS] TMHAMHYECKHUX MPOLIECCOB MPUPOJHBIX CUCTEM: Y4€0.-METO/I.
nocobue [ ctynentoB npoduis 220100.68.04 «MOHUTOPUHT TUHAMUKH
ouocdepsl, Kak CII0KHOW CHCTEMBbI, KOMIUICKCHBIMA KOCMUYECKUMH H
HazeMHbIMU MeTogamu» |(Kpacuosipck: COY).

5. Kaprymmnckuit A. B. MoaenupoBanue rino0anbHbIX U PETHOHATBHBIX
HKOJIOTUYECKUX MPOILIECCOB: J1a0. MPAKTUKYM [T CTYIEHTOB MTPOQUIIS
220100.68.04 «MOHUTOPUHT AMHAMUKHA OMOCPEPBI, KaK CII0)KHON CUCTEMBI,
KOMIUJIEKCHBIMU KOCMHUYECKMMU M Ha3eMHbIMU MeToamm» |(KpacHosipek:
CoYy).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe
olecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 POM3BOACTBA (IPOrpaMMHoOe
obecrevyeHune, HA KOTOPOEe YHHBEPCUTET UMeeT JHIEH3HI0, 4 TAKKe CBOOOTHO
DacnpoCcTDaHsieMoe MDOrNAMMHOe o0ecreyeHue):

1.  Omnepanuonnas cucrema Widows, mporpammel Microsoft Office.
2.

4.3 UnTepHeT-pecypchl, BKIOYas NpodeccuoHaIbHbIe 0a3bl TaHHBIX
U MH(GOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

1. CrpaBouHas cuctema « Bukumeusy, OUNCKOBO-CITpaBOYHast CHCTEMA
«Sunexc», Google, Yahoo.

S ®oH OLEHOYHBIX CPEICTB

OI_IeHOLIHI)Ie CPCACTBA HAXOAATCA B IIPUIIOKCHHUH K pa6oq1/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuaJjibHO-TeXHMYeCKasi 0a3a, He00X0AMMAsA /IJIsl OCYLIeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

B cooterctBuu ¢ TpeboBanusamu GI'OC BO, marepuanbHo-TexHUYECKas 0a3a,
HeoO0XoaAuMas JUIsl OCYLIECTBIIEHHUS 00pa30BaTeIbHOTO IpoIecca PEI0CTABISETCS
B BUJI€ ayAUTOPHOTO (POH/Ia KOMITBIOTEPHBIX KjIaccoB MHCTUTYyTa KOCMUUYECKUX U
UH(POPMALMOHHBIX TEXHOJIOTHH. JIMCIUITIINHA aganTUpOBaHa JAJIsl MHBATHJIOB U JIHII
C OrpPaHMYEHHBIMH BO3MOKHOCTSIMH 370POBbSI.

10
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