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Ko0 u HaumeHosaHue ducyuriuHbl 8 COOMBemMcmauu ¢ Y4ebHbIM riaHoM
1. Wndp n HanmeHoBaHUe HanpaBreHUs NoAroToBKMU/cneunanbHOCTH:
10.05.04 N'HhopmMaLUMOHHO-aHaNUTUYeCKMe CUCTEMbI 6e30nacHOCTU

2. Mpodwmnb noarotoBku/cneuuanusaumm:. MHdpopmauynoHHass GesonacHocTb u-
HAHCOBbIX Y AKOHOMUYECKNX CTPYKTYP

3. KBanudumkauma (cteneHb) BbinyckHuka: Cneuunanuct
4. dopma obpaszoBaHua: OyHas

5. Kacheppa, oTBevarLwas 3a peanmsaumo UCLUNIUHBI:
Kadenpa matematmnyeckoro aHanunsa

6. CocTtaBuTENU NporpamMmbi:
3anbiraeBa MapuHa EBreHbeBHa

7. PekomeHpoBaHa: HaydHo-meToamnyeckum CoBETOM MaTeMaTmMyeckoro pakynbreTa
npoTtokon Ne 0500-04 ot 18.06.2020r.

(HaumeHogaHue pekoMeHAyrwel cmpykmypbl, dama, HOMep MPOMOoKosa)

8. YuebOHbIn roa: 2022/2023 Cemectp(-bl): 5



9. Uenu n 3agaum y4eb6HOM QUCLUNIIUHDBI:

Llenu u3y4yeHusi ducyuniuHbl:

AaTb CTygeHTaM 3HaHMS U HaBblkK, NMO3BONSAKOLWME MM B CIOXHbIX CUTyauusx,
CBSA3aHHbIX C HEOBXOAMMOCTbLIO OnpefennUTb CTPYKTYPUPOBAHHOCTb CUCTEMbI, NOCTPO-
UTb B3aMMOCBSA3AHHOCTU COCTaBNANOLWMX €€ YacTeln M MOAYUMHEHHOCTU OpraHu3aumm
BCEW CUCTEMbl OnpefeneHHon Lenu, Ucnonb3oBaTb Hanbonee CoBpeMeHHble MeToAbI,
onpegensieMble NOHATUSIMU: CUCTEMHbIA NOAXOA, CUCTEMOTEXHMKA, CUCTEMHbIN aHanNms.

3adayu oucyunmnuHsbli:

— onpeaeneHne Lenen CUCTEMHOro aHanmaa;

— OCBOEHME MPUHLMNOB, 3TanoB 1 npoueaypbl CACTEMHOIO aHanu3a;

— N3y4yeHne obLEeCMCTEMHbBIX CBOMCTB Ha npumepe MHPOPMAaLUMOHHBIX U YNPaBASOLLNX
CcUCTEM pasHOOBpa3HOro Ha3HaveHus;

— OCBOEHMe CTpaTUUKALMOHHOIO MeToda M3YYEeHUS CUCTEMOTEXHMUYECKUMX KOMIMSEK-
COB; — OCBOEHME OCHOBHbIX METOAOB hopManusaumnm npouenypbl onnucaHus, Moaenu-
pOBaHuWs, aHanM3a CBOMCTB M (POPMUPOBAHUSA XapaKTEPUCTUK pearnbHbIX CIOXHbIX CU-
cTem;

— YMEHME aHann3npoBaTb CBONCTBA U (POPMMPOBaTb XapaKTEPUCTUKM pearnbHbIX CIOX-
HbIX CUCTEM;

— BnageHne metogamun chopmanmsaumm npoueayp onnucaHus, MOAeNnMpoBaHus, aHanm-
3a CBONCTB N (POPMUPOBAHUSA XapaKTEPUCTUK pearibHbIX CIOXHbIX CUCTeM, crocobamum
dopManmMsaumm MHTEnNneKTyanbHbIX 3aday C NMOMOLLbI0 S3bIKOB NPOrpaMMMpPOBaHUS;
MeToZaMu ynpaBneHus 3HaHUAMKU; METOAaMMN Hay4YHOro noucka

10. MecTo y4yeb6HOM AncuUNIuHbI B cTpykType OOI:

AuncumnnmHa «CUCTEMHBIN aHanu3» SBNSeTCs UCUMNINHOM MO BbIGOpy Bapua-
TMBHOW YacTu npodeccnoHanbHoro uunkna degepanbHOro rocygapcrBeHHoro obpaso-
BaTeNbHOro craHgapTa Bbicwero obpasoBaHus (PrOC BO) no cneuynanbHOCTH
10.05.04 «NHdopmaumoHHO-aHannTu4yeckune cucteMbl 6€30nacHOCTN Y.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHUSA MO AUcUUNNIMHE/MOoAyn (3HaHUA,
YMEeHUsl, HaBblKW), COOTHECEHHble C MMIaHUPyeMbIMU pe3yfibTaTaMu OCBOEHUS
o6pa3oBaTenbHOM NporpaMmmbl (KOMNETEHUUAMU BbINYCKHUKOB):

KomneTeHuus MnaHvpyemble pesynbTaTtbl 0byveHus
Kon HasBaHune
OlK — | cnocobHoCTb  aHanuau- | 3HaTb: 6a3oBble NPUHLMMNBLI CUCTEMHOrO Noaxona u Me-
1 poBaTb u3Mdeckne €B- | TOAOB CUCTEMHOrO aHanusa, coaepaTenbHoe onuca-

neHvsa ” npoueccbl, a
Takke MNPUMEHATb COOT-
BETCTBYHOLWMNA  MaTema-
TUYECKM annapaTt npwu
pelweHnn 3agad B cdepe
npodeccunoHanbHOW Ae-
ATENbHOCTU

HWe pPacCMOTPEHHbIX METOAOB U NPUMEPOB UX MpuUMe-
HEHWS NpY NPOEKTMPOBAHMN CUCTEM MHGOPMALIMOHHON
6e30MacHOCTM N OpYrMX CIOXHbIX CUCTEM; POSib U Me-
CTO METOAOB U CPeaCTB KOMMbIOTEPHOrO MMUTALMOHHO-
ro MOAENWPOBaHUS MNPU MNPOEKTUPOBAHMMN  CITOXKHbIX
CcUCTEM, MNpuembl M OCOBEHHOCTM WX MPaKTUYECKOro
NPUMEHEHNN; 3Tanbl pa3paboTKu KOMMbIOTEPHbLIX MO-
Aenen cuctem, NPUMEHsAEMbIe NpU 3TOM TEXHOMOMMK, a
Takke rmbpuaHble MaTemMaTU4eCKMe CXEMbl, UCMOSb3y-
eMble NpWU NOCTPOEHMN MOAENEN INIEMEHTOB CUCTEM U
VX B3aMMOOENCTBUA.

yMeTb: C UCNONb30BaAHNEM METOAOB CUCTEMHOrO aHa-
nmM3a NpoBOAUTb CTPYKTYPHO-GOYHKLMOHAMbHbIA CUHTE3
cucteM o0bpaboTkm 1 3aWwuTbl MHpopMaumn Ons pelle-
HUS1 KOHKPETHbIX NpaKTM4eckux 3agay; (hopMuMpoBaTb
pekoMeHAaumMm no nNpuHUMnam nocTpoeHns 1 napameT-
paM CUCTEM B KOHKPETHOW npegMeTHon obnactu, npo
BOAWTb pa3paboTKy KOMMbIOTEPHbIX MOAENEN B WUHTE-




pecax NpoBedeHWs aHanmMsa BapuaHTOB MOCTPOEHUS
NHPOPMAaLMOHHBIX, WHOPMaLMOHHO-U3MEPUTENBbHbIX
N cucteM MHPOPMaLMOHHOM 6e30NacHOCTU pasnNNYHOro
Ha3Ha4YeHWs, UCMoNb3oBaTb OCHOBHblE Cnocobbl anro-
pUTMU3aLMM MaTeMaTU4eCKUX Modenen cuctemM, TEXHO-
norMM opraHusaumm un npoBeAeHUs MMUTaLMOHHOIO
aKcnepumMeHTa.

BNafeTb: MPaKTUYEeCKUMU HaBblkaMW MPUMEHEHUA Me-
TOOOB M CPEeACTB CUCTEMHOIO aHanuaa; cosfaHus, nna-
HUPOBAHUS 3KCMEepUMeHTa W TEeCTUPOBAHWUS KOMMbLO-
TEPHbIX MOAEeNen CroXHbIX CUCTEM

MK -7 | cnocobHoCTb NpoBOAUTL
npeanpoektHoe obcne-
JoBaHue npogeccuno-
HanbHOW [AEeATEenbHOCTU
N MH(OPMALIMOHHLIX MNO-
TpebHocTeEM aBTOMaTU-
3MpyemMbIX nogpasgerne-
HUI

3HaTb: aTanbl pa3paboTkn KOMMbIOTEPHbLIX MOAENEN
cucTeM, MpUMEHSIEMbIE NPU 3TOM TEXHOMNOMUU CTPYK-
TYPHO - (PYHKUMOHANbHOMO U OB6bEKTHOro BM3yaribHOro
MOEenMpOBaHUs, TEXHONOMMN OpraHn3aumm n nposeae-
HUSA CTaTUCTUYECKOrO KOMMbIOTEPHOrO MOOEeNMpoBaHUs
KOMMbIOTEPHbBIX CUCTEM.

yMeTb: aHanu3nmpoBaTb afeKBaTHOCTb MoAenu u pe-
3ynbTaTbl MOAENbHOrO 3KCMEepuMeHTa, COnocTaBnss
nonyyaemble 1 NraHMpyemble pesynbTaThl.

BNnageTb: NPakTU4ECKMMW  HaBblkaMW  NPUMEHEHUS
CPEACTB M TEXHONOMI; COo3AaHus, NNaHNPOBaHNS KChe-
pUMEHTa W TEeCTUPOBAHUS KOMMbIOTEPHbIX MoAenewn
CMNOXHbIX CUCTEM (MaccoBOro obcnyxmBaHusi, nepegayu
MHdopMaLMn, KOHDITUKTHOIO B3aUMOLENCTBUS CUCTEM).

12. O6bemM AMCUUNIMHBbI B 3a4€THbIX eauHULax/yacax B COOTBETCTBUM C y4eb-

HbIM nnaHoMm — 3/108.

dopma NpomMeXyTOYHOM aTTecTauum - IK3ameH

13. Bugbl y4ebHoM paboThl:

TpynoemMKocTb (Yachl)

Bua y4ebHoit paboTbl Beero Mo cemecTpam
5 cem.
AyanTopHbIE 3aHATUS 50 50
B TOM Yucne: nekunmn 34 34
npakTnyeckne 16 16
nabopaTtopHble
CamocTtodTtenbHas pabota 58 58
KoHTponbHble paboTbl 1 1
UToro: 108 108

13.1 CopepxaHue pasgenoB gaucumnnuibl: 13.1. CogepxaHme AUCLMUMNIUHBI

n/n HanmeHoBaHue pasgena
CopepxxaHve pasgena oOMCUUnvHbI
OVCLUUMNITUHBI
1. Nekuun
11 CucteMHbI noaxoa U cu- MaTtemaTtunyeckne onncaHnusi CUCTEM U MOAENen CUCTEM

CTeMHbIN aHanui. CuHTes
N aHann3 NHPOPMaLNOH-
HbIX CUCTEM.

B paMKax TeOpPeTUKO-MHOXECTBEHHOrO NoaxXoAa.
Cuctembl n npobnembl. CUCTEMHbLIA NOAXOO U CUCTEM-
HbI aHanu3. KayecTBeHHbIE N KONUYECTBEHHbIE METO-
bl

O6Lwasa meTognka CUCTEMHOIO aHanu3a NPUMeHUTENb-
HO K NPOEKTMPOBAHWNIO MHGOPMALMOHHBIX 1 MHOPMa-
LMOHHO-U3MEPUTENBbHBLIX CUCTEM.




3apayv aHanm3a 1 crHTesa cuctem. OBOMOLMOHHANA
TEXHOSornyeckas Cxema CMHTE3a CIOXHbIX CUCTEM.
Mopdonornyeckme metToabl U reHepauus anbTepHa-
TMBHbIX BapuMaHToB cuctemMbl. O60CHOBaHNE CTPYKTYpbI
TpexpybexHon cuctembl MHGPOPMaLNOHHON Ge3onacHo-
CTW OpraHmsaumu.

CoBpeMeHHble MHOPMaLMOHHO-aHaNUTUYECKNE TeX-
HOJTOrMM CTPYKTYPHOIO CUCTEMHOIO aHanmaa. O6bekT-
HO- OPMEHTMPOBAHHBIN aHanNn3 1 MogeENNPOBaHNE Cu-
cTem.

1.2 MNpumeHeHne MeToa0B MeTton aHanusa uvepapxuin. TexHOnornsa CTpyKTypupo-

CUCTEMHOIO aHammsa wu BaHWSA uenemn npwu paspaboTke CUCTEMBI.
WHAOPMALMOHHBIX  TeX- Ncnonb3oBanne MAU Ha HavyanbHOW  cTaguun
HOMOrMM MpU MNPOEKTMPO- pa3paboTKn CUCTEMBI.
BaHMN MHAOPMALMOHHbBIX
cuctem B cdepe MHop-
MaLWOHHOM  ©e3onacHo-
CTW, a TaKke ApPYrux WH-
OpPMaLMOHHBIX CUCTEM

13 KomnbloTepHoe umutaum- | Tunbl mogenen cuctemM. CyllecTBo 1 aTanbl pa3paboTkm

OHHOE MOAENnUPOBaHWE N | KOMMbIOTEPHON UMUTALMOHHON MOLENW CUCTEMBI.
ncnomnb3yemble Mpu pas- | TUNoBble MaTeMaTUYECKNe CXEMbl ANIEMEHTOB CIIOXHOWN
paboTke moaenem mare- | CUCTEMBbI.
mMaTudeckme cxembl cu- | KombuHmpoBaHHbIN noaxod. MaTtemaTuyeckasn cxema ar-
cteM. mbpuaHble mate- | perata. [mbpuaHble aBToMaThbI.
MaTU4YeCKMe Cxembl Cu-
cteM. MogenupoBaHue
KaHanoB nepegauyn (yteu-
KA) WHopmaumm u cu-
CTEM MaccoBoro obcny-
XUBaHUS.

1.4 MogaenvpoBaHue KOH- | MprHUMNbI MOaENNpPoOBaHNSA MHAOPMALIMOHHOIO KOH-
dnukTa cuctem B cdepe | onmnkTa CUCTEM.
WHpopMaLMOHHON  bBes-

ONacHOCTM.
3 NNabopaTopHble 3aHATUA

3.1 MpumeHeHne METOAO0B PaspaboTka nporpaMmMHbIX CPeAcTB AN NPUMEHEHMS
CUCTEMHOIO aHanu3a wu MeTOda aHanmMs3a uepapxuin npu NpoBedeHUn nccnego-
NHPOPMALMOHHBIX  TEeX- BaHM M ODOCHOBaAHWIA MpU NPOEKTUPOBAHUN CMOXHbIX
HOMOrMM MpU MNPOEKTUPO- CUCTEM UNK pas- peleHns npobnemMHon cutyaumm Bbl-
BaHUN MHEOPMALNOHHBIX oopa.
cuctem B cdpepe MHDOP-

MaLMOHHOM  ©Ge3onacHo-
CTN, a TaKkke OpYrnx WH-
POPMaLMOHHBIX CUCTEM
3.2 KomnbloTepHoe umuTaumn- | CTpatermyeckoe M TakTMYecKoe nnaHMpoBaHMe MoAerb-

OHHOE MoAenupoBaHue u
ncnonb3yemble nNpu pas-
paboTke mogenen marte-
mMaTuyeckme Cxembl Cu-
ctem. MopgenuposaHue
KaHanoBs nepegayun (yreu-
K1) MHopmauum u cu-
cTeM Maccosoro obcny-
XMBaHUS.

HOro 3KcnepumMeHTa nNpu MNpoBedeHUUN OLEeHKU adpdek-
TMBHOCTU CUCTEM METOLOM CTaTUCTUYECKUX WUCMbITaHUN
B cpege Maxima

MogenupoBaHue un oueHka 3aPEKTUBHOCTN KaHaroB ne-
pefayn uHgopmaumm B cpege Maxima

13.2. Tembl (pa3aenbl) AUCUUNIIUHBLI U BUAbI 3aHATUNA




Buabl 3aHATMI (4acoB)

HaumeHoBaHue pasgena guc- CamocTos-

MpakTtu- JTabopa-
LUUNMNHBI JNekumm TenbHas Bcero
n yeckue TOPHblE
paboTa

01 | CucTemHbIN Noaxon, n cu-
cTeMHbIn aHann3. CuHTE3 1
aHanmn3 NHMOOPMAaLMOHHBIX CU-
cTeM.

02 | lNMpnmeHeHne MeToa0B CU-
CTEMHOro aHanumsa u MHpop-
MaLMOHHbIX TEXHONOMMIN Npwu
NPOEKTUPOBAHUN UHOPpMa-
LIMOHHbIX cuctem B ccepe
nHdpopmMaLmoHHon 6e3onac-
HOCTM, a TaKkKe OpYrnx uH-
(POpMaLMOHHbIX CUCTEM

03 | KoMmnbloTEpPHOE MMUTALIMOH-
HOe MoAenupoBaHne n Uc-
nosnb3yemMble nNpu paspaboTke
Moaenen maremaTndeckue
cxembl cuctem. MmbpuaHbie
MaTeMaTnyeckme cxembl Cu-
cteM. MogenupoBaHue kaHa-
noe nepegayn (YTe4kn) uH-
dopmaunn n cMCTem MaccoBo-
ro obcnyxvmBaHusi.

04 | MogenupoBaHMe KOHMMKTa
cuctem B cpepe nHdopmaum- 10 5 15 30
OHHOM 6e3onacHoOCTK

14. MeTogn4yeckune ykasaHmMa Ana ody4arowmxca no 0CBOEHUIO AUCLUMNIIUHDI
(pekomeHOayuu obyyYarouwuMcs o 0C8OEHUK OUCUUMIUHbI: paboma ¢ KOHcriekmamu
niekyut, npe3eHmauuoHHbIM MamepuasioM, 8bINOSIHEHUE MPakmu4yeckux 3adaHuli, me-
cmos, 3adaHull mekyuwel ammecmauuu u m.0.)

lMepeyveHb BONPOCOB, coaepXaluxcsa B paboden nporpaMmme AUCLMMANHBI, MOXET BbITb
N3MNOXEH C PasfMYHON CTEeNEHbO rMyOunHbI B COOTBETCTBUN C 06BHEMOM YacoOB Ha CaMo-
CTOATENbHYI paboTy CTy4EHTOB.

15. lNepe4yeHb OCHOBHOM U AONOJNIHUTENILHOW NUTEpPaTypPbl, PECYPCOB MHTEPHET,
Heo6XxoAUMbIX ANS OCBOEHUSI AUCUUNIUHBI (CIIUCOK flumepamypbl 0¢hopMIisemcs 8
coomeemcmeuu ¢ mpebosaHusimu FOCT u ucnonb3yemcs obwasi ckeo3Hasi Hymepa-

yusi 0nsi ecex eudo8 UCMOYHUKO8)
a) OCHOBHas nuTepartypa:

Ne

NcTouyHmK
n/n

HosukoBa H. M. MNpuknagHas matematnyeckasn cratuctuka: ydiebHoe nocobue / H.M. HoBukoBa,
1 C.J1. NoaBanbHbIN. — BopoHex : BOpOHEXCKUM rocyaapCTBEHHbIA TEXHUYECKUA YHUBEPCUTET,
2013.4.2-179c.

Koctenko W. . BepoaTHOCTb 1 cTaTnCTMKA : KypC nekumn n ynpaxHeHun / .M. KocteHko .—
Mocksa ; MxeBck : PerynapHasa n xaotuyeckas guHamuka, 2012 .— 380 ¢

Teopusi pucka [QNeKTpPoHHbIN pecypc] : ydebHO-MeToaMyeckoe nocodue : [ans ctya. 3-5 K. o4HOM
dopMbl 0byyeHust cneumanbHocT 010101 - MaTtemaTuka] / BopoHex. roc. yH-T ; cocT. A.B. Mu-

3 XannoBsa .— ONEKTPOH. TEKCTOBbIe AaH. — BopoHex : VML BI'Y, 2011 .— 3arn. ¢ Tutyn. akpaHa
.— OneKTpoH. Bepcus ned. nydbnukauum .— CBoboaHbIN JocTyn U3 nHTpacety BIY .— TekcToBhbIN
dann .— Windows 2000 ; Adobe Acrobat Reader.




AnrasunHoB, 3ayapT KOHCTaHTUMHOBUY. AHanu3 1 KOMMbOTEPHOE MOAennpoBaHue MHdopmauu-

OHHbIX MPOLIeCCOB M cucTeM : [ydebHoe nocobue ans cTyg. By3oB, oby4. Mo cneumanbHOCTU

080801 "Tpuknag. nHdopmatuka" 1 ap. MexancunnnuHap. cneumansHoctaM] / 3.K. AnrasuHos,
A.A. Cuporta ; nog obw. pea. A.A. Cupotbl .— M. : Ananor-MUON, 2009 .— 416 c. : un .— bunb-
nvorp. B KoHUe pasg. — ISBN 978-5-86404-233-5

6) gononHutensbHag nuTeparypa:

Ne
NcTouHunk
n/n
Cupota A.A. KoMmnbloTepHOEe MOAennpoBaHue u oLieHka apeKTUBHOCTM CMOXHbIX cuctem.— M.:
1
TexHocdepa, 2006, 256 c.
> ®anvH AU AktyapHast MaTeMmatuka B 3agadax / .. danuvH, AV. ®anuH. -  M.: duamatnur,
2003 .— 190 c..
MpakTukym no kypcy "MogenupoBaHue cuctemM" [QNeKTPOHHLIN pecypc] : y4ebHOo-MeToaMyecKkoe
nocobue anst By3oB : [Ang cTyd. 4-5 KypcoB chak. KOMMbOTEP. HAYK AHEB. U Beyep. opMbl 00Y-
YeHus; ansa HanpasneHun: 230200 - UHdopm. cuctembl, 230400 - UHpopM. cnuctembl N TEXHO-
3 noruu; cneumanbHocTn, 230201 - MHdopm. cuctembl U TexHornornn]. Y. 1,2 / BopoHex. roc. yH-T
; cocT.. ALA. Cuporta, E.KO. MutpodaHoea , M.A. [IptoYeHKo .— ONEeKTPOH. TEKCTOBble AaH. —
BopoHex : 3paTenbcko-nonurpadumdeckuii LeHTp BopoHeXcKoro rocyaapCTBEHHONO YHUBEPCH-
TeTa, 2013
B) VIHCbOpMaLI,VIOHHbIe SJ'IeKTpOHHO-06p83OBaTerIbeIe pecypchbl:
Ne
McTouHUK
n/n
4 OneKTPOHHBbIN KaTanor Hay4Hon 6nbnmoTtekn BopoHexcKkoro rocyaapCcTBEHHOIO yHMBEpPCUTETA. —
(http // www.lib.vsu.ru/)
http://www.machinelearning.ru/ - npogeccnmoHanbHbIn MHPOPMaLMOHHO-aHANNTUYECKUIA pecypc,
5 NOCBSILLEHHbIA MalUMHHOMY 00y4YeHuto, pacno3HaBaHunio 00pa3oB 1 UHTENMEKTYanbHOMY aHanmn3ay

[JaHHbIX

16. MNMepeyeHb y4eOHO-MeTOQUYECKOro obecnevyeHus AN CamMoCTOATENbLHOWN pa-
60Tbl (yyebHO-Memodu4eckue pekomeHOauuu, rnocobusi, 3adayHUKU, memoodu4yecKue
yKa3aHUS 110 8bINMOMIHEHUIO Mpakmu4yeckux (KOHmposibHbIx) pabom u 0p.)

Ne n/n MNCTOYHMK

Mpaktnkym no kypcy "MogenupoBaHue cuctem" [ONEKTPOHHbIM pecypc] :  ydyebHo-
mMeToamyeckoe nocobue ans By30B : [ANS cTyd. 4-5 KypcoB (hak. KOMMbIOTEP. HayK OHEB. U
Beuep. popmbl 00y- YeHus; ana HanpaeneHun: 230200 - MHdopMm. cuctemsbl, 230400 - UH-
dopM. cucTeMbl U TexHO- norum; crneuyunansHoctTh, 230201 - NUHdOpM. cucTembl U TEXHOMO-

6 rn]. Y. 1,2 / BopoHex. roc. yH-T
; cocT.: ALA. Cuporta, E.1O. MutpodaHoBa , M.A. [Jpto4eHKO .— OMEKTPOH. TEKCTOBbIE AaH.
BopoHex : NspgaTenbcko-nonurpaduyeckmnii LLeHTp BopoHeXcKoro rocygapCcTBEHHOro yYHUBEP-
cu- Teta, 2013
AnrasuHoB, 3ayapT KoHCTaHTMHOBMY. AHaNU3 N KOMMNbIOTEPHOE MOAENUPOBaHNE MHAOpMa-
LM- OHHBbIX NMPOLECcCcoB n cucTem : [y4ebHoe nocobue ans ctyg. By3oB, 0Oy4. No cneumarnbHo-
7 ctn 080801 "Mpuknag. nHopmaTtmka" n gp. mexgucuunnuiap. cneumansHoctam] / 3.K. An-

rasvHoB,
A.A. Cuporta ; nog obw. pea. A.A. Cupotel .— M. : Ananor-MUOW, 2009 .— 416 c. : un .— buob-
nunorp. B KoHUe pasg. — ISBN 978-5-86404-233-5

17. UHcpopmaLMOHHBbIE TEXHONOMMU, UCNonb3yeMblie ANA peanu3auum y4ebHoun
OUCLUMNIINHBI, BKITKOYaA nporpamMmmHoe obecnevyeHne n MHpopMaLMOHHO-
CrpaBoOYHble CUCTEeMbI (MPU HEO6XO0AMMOCTH)

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLUUNIIUHDI:



http://www.lib.vsu.ru/%29
http://www.machinelearning.ru/

Hocka, men, Tpsnka, y4ebHble nocobus, KoMNbOTEP

19. ®oHA OLEHOYHbIX CPEACTB:

19.1.

NMepeyeHb KOMNETEHLMUM C yKazaHMeM 3TanoB (hopMMpPOBaHUA U
nfaHUpyeMbIiX pe3ynbTaToB 00y4yeHus

Kog n co-
AepxaHue
KoMneTeHumu
(unn ee yva-
cTn)

lMnaHnpyemble pe3ynbTaTbl 00yye-
HUA (NoKasaTenu JOCTUXKEHUS 3a-
[AHHOro YPOBHSA OCBOEHUS KOMIe-
TeHUnn nocpeacTsomM popmmpoBa-
HUS 3HAHWIA, YMEHWU, HABbIKOB)

OTanbl hopmu-
poOBaHUsA Komme-
TeHuunn (pasgenbl
(Tembl) gucum-
NAWHBLI NN MO-
ayns n nx
HanMeHOBaHWe)

o0C*
(cpeacTBa oue-
HUBaHWSA)

ONnK-1

3HaTb: TEPMMUHOMNOIMIO MPOrHO3MpPO-
BaHuA; BMObl MOOEenen U MeToadoB,
ncnonb3yemblX ANd  NpPoOrHo3vpoBa-
HUA B 9KOHOMMKE, obnactu ux npu-
MEHEHUS; NporpaMmMHble MNpPOaYKTHI,
KOTOpble MCMNONb3YHT Ans pa3paboT-
KM MPOrHO30B; MECTO 3agdad MpOrHo-
31MpoBaHMs B MH(POPMALMOHHO- aHa-
NINTUYECKUX CUCTEMAX, OMbIT UX pe-
lweHna B nogobHbIX cuctemax; oTe-
YeCTBEHHbIN U 3apybeXXHbIN ONbIT UC-
Nofb30BaHNA METOOO0B MPOrHO3Mpo-
BaHUSA

Paspen 1.

yMeTb: BblbupaTb Moaens/MeToa
NPOrHO3MPOBaHUS HA OCHOBE Kaye-
CTBEHHOro aHanmnsa obbekTa uccne-
AOBaHNS; CTPOUTbL HA OCHOBE onuca-
HUS CUTyauuin MOAenn NPorHo3mpo-
BaHWS; OLEeHMBaTb Ka4eCTBO NOCTPO-
€HHbIX MOAENeN C TOYKN 3PEeHUs NX
afeKkBaTHOCTU hakTUYECKUM AaH-
HbIM; MPOrHO3MpoBaTb Ha OCHOBE MNOo-
CTPOEHHbIX MOeNnen NoBeaeHne
SKOHOMWYECKMX areHToB, pa3BuTme
39KOHOMMYECKMX NPOLECCOB U siBNe-
HWUI, NpeAcTaBNATbL pe3ynbTaThl pa-
60Tbl B BUAE BbICTYNIEHUS, aHanu-
TUYECKOro oTyeTa;

Paspen 2

BnageTb (MMeTb HaBblK(K)): HaBbIKa-
MU crneundukaunm n ngeHTndukaummn
Mozenen NporHo3npoBaHuUs; HaBbl-
Kamu NnocTpoeHnsi Moaenen nporHo-
3MpOBaHNSA C UCNOSb30BaHNEM CO-
BPEMEHHbIX MPOrpaMMHbIX MPOAYK-
TOB; HaBblkaMV CaMOCTOATENbHOM
paboTbl N0 opraHM3auun 1 nposeae-
HWIO NpoLiecca NPOrHO3npoBaHUA

Paspen 4.

KoHTpornbHas
paboTa




NMpomexyToyHasa aTrecTauus KM

19.2 OnucaHue KpUTEepUEB U LIKaNbl OLEHUBaHUA KOMNETEeHUUN (pe3ynbTaTtoB 00yYeHusn)
NpU NPOMEXYTOYHOM aTTecTaumm

YpoBeHb
Kputepum oueHMBaHUA KoMNeTeHLNN cpopmupo- | Lkana oueHok
BaHHOCTU
KOMMNeTeH-
umn
O6yvatowmmnca B NofHOM Mepe BrageeT TeopeTudeckun- | MNMoBbieH- OT1nunyHo
MM OCHOBaMW AUCLUMNIUHBI, CNOCOBEH  UNMIOCTPUPO- | HbIW YpO-
BaTb OTBET npumepamu, aktamu, AaHHbIMW Hay4HbIX | BEHb
nccnegoBaHuni, NPUMEHSTbL TeopeTuyeckue 3HaHus ansg
peleHns NpakTuyeckux 3agad B obnactu Teopuu npo-
rHO3MPOBaHUSA
Ob6yvatowmmnca BrageeT TeopeTUdecknmum ocHoBamu | basoBsblin XopoLwio
ANCLMNIIMHBI, gonyckaeT owubku npu OTBETEe Ha [0- | YPOBEHb
NONHUTENbHbIE BOMPOCHI, KOTOPbIE UCMpaBnseT npu no-
MOLUM nNpenoaaBaTens
Ob6yvatowmmnca BnageeTt YacTu4HO TeopeTndecknumm oc- | lNMoporosbin YpnosneTtBo-
HOBaMW AUCUUNINHBI, dpparMeHTapHO cnocobeH OTBe- | YpOBEHb pUTENbHO
YyaTb Ha OOMONHUTENbHbLIE BOMPOCHI, HE YMeeT npume-
HATb TEOPUIO K MPaKTUKE.
Ob6yyvalowmmnca OeMOHCTpUpyeT OTpbIBOYHbLIE, dopar- - Heyposne-
MEHTapHble 3HaHWA, JonycKaeT rpybble ownbkn npu oT- TBOPUTENBHO
BETE Ha OCHOBHbIE N OOMNOMHUTENBbHbLIE BONPOCHI

19.3 TunoBble KOHTPONbHbIE 3af4aHNUA UMW UHbIE MaTepuanbl, Heo6xoaAuMbIe AN OUEH-
KA 3HaHMW, YMEHWUIN, HaBbIKOB U (UNK) onbiTa AEATENIbHOCTU, XapakTepusyowme 3Tanbl
¢hopMMpoBaHMA KOMNETEHLUN B NpoLiecce 0CBOEHNA 06pa3oBaTeNibHOW NMporpaMmbl

19.3.1 NNepeyeHb BONPOCOB K 3K3aMEHY:

MaTtemaTnyeckne onncaHust CACTEM U MoJernen CUCTEM B paMKax TeOpPETUKO-
MHOXECTBEHHOIO noaxoaa.

Cuctembl 1 npobnembl. CUCTEMHBIN NOAXOA U CUCTEMHBIN aHann3. Kave-
CTBEHHbIE U KONTMYECTBEHHbIE METOBI.

Ob6Lasn meToanKka CUCTEMHOIO aHanm3a NPMMEeHUTENBHO K MPOEKTUPOBAHMIO
MHOPMALIMOHHBIX U MHDOPMAaLMOHHO-U3MEPUTENBHBIX CUCTEM.

3agaum aHanm3a n cMHTEe3a CUCTEM. OBOJIOLUMOHHAA TEXHOMOrMYeckas cxema
CUHTE3a CINOXXHbIX CUCTEM.

U‘Iwa\JH%

MeTon aHanu3a nepapxun. TexHonorna CTpyKTypupoBaHuUs Lieneun npu pas-
paboTke cuctemsl. icnonb3osaHne MAW Ha HavyanbHOW cTagumn paspaboTku
CUCTEMBI.

MOpCbOJ'IOFW—IGCKI/Ie MeToabl N reHepauna anbTepHaTUBHbIX BapnaHTOB CUCTE-
Mbl.




7 | CoBpeMeHHble NH(POPMALIMOHHO-aHANMUTUYECKNE TEXHONOMMN CTPYKTYPHOIO
CUCTEMHOro aHanunaa.

8 | ObbeKTHO-OpMEHTUPOBAHHbLIN aHanM3 n MogennupoBaHne CUCTEM.

9 | ObocHoBaHMe CTPYKTYpbl TpeXpybexxHom cuctembl MHGPOPMaLUMOHHON 6e3-
OMacHOCTU OpraHu3auuu.

10 | TunoBble MaTemMaTU4YeCcKmue CXeMbl 3NEMEHTOB CNOXHOW CUCTEMbI

11 | KombuHmnpoBaHHbI noaxon. MaTtemaTuyeckasa cxema arperata. [ MbpugHbie
aBToOMarThl.

12 | MeTtopg ctatuctmyeckmx ucnoitaHmm MoHte-Kapno. Cnocobbl opraHmsaumm Mo-
AeSIbHOro BpeMEHU 1 KBasunapannenuama MMMTaunmoHHON MOOesW.

13 | MogenvpoBaHue criydamHbIX BENIMYMH C 3afaHHbIM 3aKOHOM pacnpefene-
HUS. JaTynkm criydanHbIx Ymcen.

14 | MogenupoBaHue cny4YavHbIX BENUYUH C NPOU3BOSIbHLIM 3aKOHOM pacnpejene-
HUSI.

15 | A3blkM N MHCTpYMEHTarnbHble CpeaCcTBa UMUTALWMOHHOIO MOAENNPOBAHUS.

16 | MNMpuHUMNbl MmoaenMpoBaHUs MHPOPMALIMOHHOIO KOHJPIINKTa CUCTEM.

19.4. MeToanyeckne martepuanbl, onpegensilolwue npoueaypbl OUEHUBAHUA 3HaAHWWN,
YMEHWUH1, HaBbIKOB U (MNN) oNbiTa AeATEeNbLHOCTU, XapaKTepu3yrLmnx aTanbl oopmmpoBa-
HUA KOMMeTeHLUUun

OueHKa 3HaHUKW, YMEHMA U HaBbIKOB, XapakTepuayrouwasi aTanbl opMnpoBaHnNS
KOMNeTeHUMA B paMKax U3y4yeHuUst OUCLMUNAMHBLI OCYLLEeCTBNAETCS B Xo4e TeKyweun u
NPOMEXYTOYHOM aTTecTauumi.

Tekywaa atrecraumsi NPOBOAUTCA B COOTBETCTBMM C [1onoxeHMeM O Tekyllen aT-
TecTtaumm oby4daroLmxca no nporpammMmam BbicLero obpasoBaHns BopoHeXCKoro rocy-
[ApCTBEHHOINo yHMBepcuTeTa. Tekywasa aTrectauus npoBoauTtca B opMe yCmHOo20
ornpoca u KoHmMporsibHou pabomsi. Kputepumn oueHMBaHUs NpBeaEHb! Bbille.

lMpomexyToyHaa atTecTaumsi NPoOBOAUTCA B COOTBETCTBMM C [lonoxeHnem o npo-
MEXYTOYHOWN aTTecTauumn obyyaroLmxca no nporpaMmmam BbicLlero o6pasoBaHus.

KOHTpONbHO-M3MepUTESibHbIE MaTepuanbl MPOMEXYTOYHOW aTTecTauuy BKIIYakoT
B cebsa TeopeTn4eckme BONpoChl, NO3BONAOLLME OLEHUTb YPOBEHb NOSTyYEHHbIX 3HAHUI
N NpakTU4ecKkoe 3adaHue, No3BonsiLlee oueHUTb cTeneHb CHPOPMUPOBAHHOCTU yMe-
HUM N HaBbIKOB.

Mpu oueHnBaHNN UCNOSb3YKTCA KOMMYECTBEHHbIE LIKasbl OLeHOK. Kputepun oueHnBa-
HWS NpMBELEHbI BbiLLE.




