degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Maremarndeckoe MozenupoBanue. Yacts 1
10 HANPABJICHHUIO: CucteMHbII aHANU3 U yTIPAaBICHUE
npo¢uib NOArOTOBKHU: CucteMHbII aHAU3 U yIIPaBJICHUE B OOJIBIINX CHCTEMaX

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa JIOTHCTHYECKUX CHCTEM U TeXHOJIOTUi

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3au. ef.: 1

[Iporpammy cocrtaBui: A.B. Bynerues, kaHJ. TEXH. HayK, JOLICHT

[Iporpamma obcyxneHa Ha 3acefjanni KadeIpbl JIOTUCTHYECKUX cucTeM U TexHonorui 04.06.2020



AHHOTANMA
Hacrosmas yaeOHas AUCIUILINHA SBISICTCS] TUCIUTUIMHON B y4eOHOUM mporpaMme MOATOTOBKA MaruCTpaTyphl
HanpaBieHus: «CUCTeMHBI aHanu3 W ynpasicHue». Kypc siBiseTcss oOIIeTEXHUYECKHMM M OCHOBOH st
paccMOTpeHUs] BOMPOCOB TOCTPOCHUS W oOecreueHUs: (PyHKIMOHUPOBAHUS CHUCTEM TOMJCPKKH TPHHSITHS
peIIeHN B TEXHUYECKUX, SKOHOMHUYECKUX M COITUATBHBIX CHCTeMax. JJMCIUTUIMHA OTHOCUTCS K BApUATUBHOM
4acTH 00pa30BaTeIbHON MPOTPAMMBI.

1. leau u 3apauu

Meap AUCUMNIMHBI
* BBEJICHHEC B MCTOJOJIOTHIO CHCTEMHOIO aHAIN3a;
* OCBOCHHE COBPEMEHHBIX ITOIX00B U METOAOB JUIsl aHau3a 3 (HEKTUBHOCTH MaKPOCHUCTEM;
* OCBOGHHE MEXaHHM3MOB IICJICTIONIaTaHusl, BEIOOpA NaHHBIX W MOCTPOCHUS aITOPUTMOB W3BIICUCHUS

3HaHI/II71 n3 JaHHBIX, OIINCBhIBAOIIIUX CUCTCMBbI pa3quHoﬁ HpHpOI[LI
(HpOI/I3BOI[CTBeHHO-BKOHOMI/I‘-ICCKI/IG, I[eMOFpa(i)I/ILIeCKI/Ie, HpI/IpOI[HO—BKOJ'IOFI/ILIGCKI/IG, I/IH(I)OpMaL[I/IOHHBIe
¥ 1p.);

* OCBOCHHE METO/IOB MIOPOXKICHUS THIIOTE3 O MOJIEIISX TUHAMHUKN MAaKPOCHUCTEM;
. (GopMUpOBaHHE KOMIUICKCHBIX 3HAHUH W pa3BUTHE 0a30BBIX TEOPETUKO-NPAKTUIECKUX
NPEICTaBICHNI 0 MeTolaX MICHTH(UKALMK [TapaMeTPOB MPOLIECCOB U MOJIEIICH, B T.4. ONMUCHIBAIOIINX
yIpaBICHNUE U JUHAMHKY CTPYKTYp CHCTEM;

* IpUOOpPETCHHE HABHIKOB aHAJIN3a IPUMEHUMOCTH 0aiieCOBCKOTO 1moaxoaa (00beMHEHHS apUOPHOM
n HabmogaeMoit nHdopMmaln) U cpaBHeHHE ero 3(pPeKTHBHOCTH CO CTaHAAPTHBIMU KJIACCHYECKUMU
NpoLeAypaMH  BBIOOPOYHBIX HWCCICIOBAaHMI, MaTeMaTHYeCKOW QopMalu3aluyd anpuoOpHOH H
HabronaemMol nHdopMaumy;

* (opMupOBaHME NPAKTHYECKUX HABBIKOB NPUMEHEHUSI M3YUCHHBIX METOIOB M CXEM PacCCyXJICHUI
NIPY MIPUHATHH PEIICHUH MHOKECTBEHHOTO BBIOOpA.

3agauu AMCHHUIIINHDBI
. OCBOCHHE CTYJICHTAMHU IMOJAXOI0OB, METOJOB M MOZEIECH IJs aHalu3a JUHAMHUKH TMPOLECCOB
Pa3IMYHON IPUPOABL;
*  TpHOOpETEeHHE MPAKTUICCKUX HABBIKOB MPUMEHEHHs MOJIENIC WU METOIOB CHCTEMHOTO aHaju3a B
YCIIOBUSIX MHOTOMEPHOCTH JAHHBIX JIJISl UJCHTU(DUKAIUN MapaMETPOB HEMPEPBHIBHBIX W JAUCKPETHBIX
MojeJIell ¥ U3BIICUCHHUS 3HAHUM;

* npuoOpeTeHHe YMEHHs UHTEpPIPETUPOBATH MOIYYEHHBIC PE3YJbTaThl Ul TIOCTPOCHHUS CLICHAPUEB,
MPOTHO30B, TPUHATUS PEUICHUI C LENBI0 ONTHMU3AIMU JESITEIBHOCTH U OOBSICHEHHS MPHPOIBI
BO3HUKAIONIUX B MakpocucTeMax 3pQeKToB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHME KOMIIETEHIINH NHIuKaTOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-4 CriocobeH nmpuMeHSITh METOIBI OIIK-4.1  3maer  mOHATUSA, 3aKOHBI U  TEOpPUU
MaTeMaTH4ecKoro, QyHKIMOHAIBHOTO U MaTeMaTu4yeckoro, (yHKIMOHAJBHOTO H  CHCTEMHOIO
CHCTEMHOTO aHaJIM3a AT 3aa4 aHaJIM3a

MOACIIUPOBAHUS, dHAJIN3a U CHUHTC3a
ABTOMATUYC€CKOI'O YIIPaBJICHUA TEXHNUYCCKUMHU

00beKTaMu
OIIK-5 CnocobeH BIOUpATh METOIBI 1 OIIK-5.1 Amnamm3upyer u oOIpeneiseT ONTHMaJIbHbIE
pa3palarbIBaTh AJITOPUTMBI PELICHUS 3324 METO/BI [Tl PEIICHHS 3a/1a4 aBTOMAaTHYECKOTO YIIPaBJICHHUS

ABTOMATU4YC€CKOI'0 YIIPaBJICHUA CIIO)KHBIMU
YIpaBIaCMbIMHA o0BeKTaMU

[TK-3 Crioco0eH K 0CYIIECTBICHHUIO I[IK-3.3 CnocobeH  BBIIBUTATh THUMNOTE3BI, CTPOUTH
TEOPETHYECKOTO ¥ SKCIIEPUMEHTAIILHOTO MareMaTH4ecKue MOJCTH JUIsi ONHCAHUS HW3y4aeMbIX
HUCCJIEI0BAaHHS CUCTEMHO-aHAJIUTHYECKUX SIBIICHUW, TIPOIECCOB W CHUCTEM, OIICHUBATh KauyeCTBO

KOMIIJICKCOB M OLICHKH MTOCTPOSHHBIX MOJeNe  |pa3paboTaHHOI Moaenu

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI



3HATb:

YMETB:

* COBPEMEHHEBIE MPOOIEMBI MATEMATHIESCKOTO MOJISITHPOBAHMS;

*  0a30BbIC MOIXOJbI, METOMILI M MOJICIH CHCTEMHOTO aHaji3a, MO3BOJISIONINE MPOBOJUThH aHAIU3
JTUHAMUKY U 3PPEKTUBHOCTH PYHKIIMOHUPOBAHUS MAKPOCUCTEM;

* OCHOBHBIE MaT€MaTHUYECKHE METOJbI CHCTEMHOI'O aHaJIM3a;

* TEOPETUYECKUE U MPAKTUYECKHUE ACTIEKThI MOAX0AA JAJIsSl aHATIM3a Pa3IuYHbIX MOJEJIECH U CBSI3aHHBIX
C HUMH KJIACCOB CHCTEM, WICHTU(PHUKAIIMH ITapaMeTpoB Mojienel (M3BJIeUeHHs 3HAHMI), B YACTHOCTH C
MTOMOIIHI0 METOAO0JIOTHH 0alleCOBCKOTO OIICHUBAHUS M CUCTEMHOWHTETPAIIEHOTO MOJICITUPOBAHUSL.

. MOJIb30BAThCSl CBOMMHU 3HAHUSMHU JUIA pelieHus: (QyHIaMEHTaJbHBIX M TPUKIAJHBIX 3a7a4 U
MOJICIIMPOBAHUS IIUPOKOTO CIIEKTPA MAaKPOCUCTEM;

*  JeNaTh KOPPEKTHBIE BBIBOJBI M3 COIMOCTABJICHHS PE3yIbTaTOB TEOPETHYECKOTO U KOMITBIOTEPHOTO
MOJICTTUPOBAHUS (IKCIIEPUMEHTA);

* TIPOM3BOAUTH YHCIICHHBIE OLIEHKH LIEJIEBBIX TAPaMETPOB U CLIEHAPHBIX MEPEMEHHBIX;

* (hopManM30BBIBATH MPOIEAYPY IENETOIaraHus IS PEeIIeHUs] KOHKPETHBIX 33]1ad;

. OCBaMBaTh HOBBIE IPEIMETHBIC OOJIACTH, TEOPETUYECKHE TOAXOIbl U DKCIEPUMEHTAIbHBIC
METOIUKHU,

* TIONy4YaTh ONTUMAaJIbHbIE 3HAYEHUS U3MEPSEMbIX BETUYHMH U OILICHUBATh CTENEHb UX JOCTOBEPHOCTH;
. 3(h(HEeKTHBHO HCIOIB30BaTh HH(POPMAIIMOHHEIE TEXHOJOTUU M KOMIBIOTEPHYIO TEXHUKY [T
JOCTHKEHHUST HEOOXOUMBIX TEOPETHUECKUX U TIPUKIIAIHBIX PE3yIBTATOB;

* CTPOUTH COBPEMEHHBIC MPUKIIATHBIE AITOPUTMBI JIS OTIEHKH 3PGEKTUBHOCTHU CIIOKHBIX CUCTEM;

* TMPUMEHATH AUCKPETHbIE U HEMPEPHIBHBIE METOABI U MOJIEH JUISl aHAIN3a U PEIICHUS aKTyalbHbIX
MPaKTUYECKUX 3aJ1ad, CBS3aHHBIX C 00pabOTKOW OOJBIIOrO KOoNMM4YecTBa WH(OpPMAIMH, CTPOUTH U
MPOBOJUTH UACHTU(UKAIIMIO CTOXaCTUYECKIX MOJIeTIeH, aJIecKBaTHBIX KOHKPETHOH 3aj1a4e.

BJIAJIETD:

* MPUKJIAIHBIM aNapaToM CUCTEMHOTO aHajn3a B 00JAaCTH MOCTPOCHHUS KOMIIO3MLIMOHHBIX MOAECH
MaKpOCHCTEM, WICHTHU(UKAIMM TapaMeTpoB Mopenel (M3BJIeUeHHsS 3HAHWH) M HWHTETPajbHbBIX
XapaKTEepUCTHK CHUCTEM C ILeNbI0 CTPYKTYPHO-(QYHKIMOHAJIBHOTO aHajin3a, MPOCKTUPOBAHUS H
[IOCTPOEHHUS CLIEHAPUEB TUHAMUKY MaKPOCUCTEM;

* HaBBIKAMH OCBOCHHS 0OJIBIIOrO 00beMa HH(opMaIHy;

* HaBBIKAMH CaMOCTOSTEIBHOM PabOTHI;

* KyJAbTYpOH NOCTAaHOBKH M MOJAETUPOBAHUS 33]1a4;

*  HaBBIKAMU T'PaMOTHOW OOpaOOTKH pEe3ylbTaTOB ONbITa U COMOCTABIECHUS C TEOPETUYECKUMHU
JaHHBIMH;

* IIPAaKTUKOM MCCJIENOBAaHUA U PEILIEHUs TEOPETUUECKUX U IPUKIIAJHBIX 331a4;

. METOIaMU OLECHKHM W MICHTH(PHUKALWU I[apaMeTpOB IIMPOKOTO CIIEKTPa COBPEMEHHBIX
SKOHOMHYECKHX MOAEIeH; TeXHUKOM Anp¢epeHInalbHOr0 U MHTETPAJbHOTO  MCYHMCIICHUS
MPUMEHUTEIFHO K CTOXAaCTHYECKUM (CIy4yailHBIM) MponeccaM M NPUKIAJAHBIMH METOAaMU TEOPUHU
BEPOSITHOCTEH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENBHYIO paboTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 MeTtoaoiorust CHCTEMHOTO aHaJln3a 4 4 2
2 KoHnenmusi COCTOSSHUM CIOKHBIX CHCTEM 3 3 2
CoOCTBEHHBIE ~ METOABI  CHCTEMHOIO
3 aHalIM3a M MAaTEeMaTUYECKUE METO/bI, 4 4 3
WCIIOJIb3yeMble B CHCTEMHOM aHAJIHN3€e
4 CucreMHOE MOZICITMPOBAaHUE 1 1 4
5 [IpenmMonenbHbIN aHATU3: LIeJICTIONaraHue 3 3 4




Wtoro wacos 15 15 15

[TonroToBka k 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)
1. MeTomos0rusi CHCTEMHOTO aHaJIN3a

HcTtopuueckas cliipaBka, IOCBSILIEHHAs CTAHOBJIEHUIO HAay4YHOH NUCLUIUIMHBI — CUCTEMBIH aHalu3.
OcCHOBHBIE TMOHATUS CHCTEMHOTO aHailn3a. XapakTepHble OCOOCHHOCTH CJIOXKHBIX CHCTEM:
YHHUKaJIbHOCTB, CJ1abasi CTPYyKTypHUPOBAHHOCTh TEOPETUYECKUX M (PAKTMUECKHX 3HAHMH O CHCTEMe,
COCTaBHOM xapakTep (MHOTOareHTHOCTb), Pa3HOPOJHOCTh TMOACUCTEM U DJIEMEHTOB, CIIy4alHOCTh U
HEONpE/eNeHHOCTh  (AaKTOpOB, JEHCTBYIOUIMX B CHCTEME, MHOTOKPUTEPHAIBHOCTh OLECHOK
mpoueccoB  (Mrpel ¢ HENPOTUBOIONOXHBIMHM ~ HMHTEpecaMu),  Oonplias — pa3MepHOCTb,
KOHTPUHTYUTUBHOCTh M HEMOHOTOHHOCTh B JMHAMMKE, CyObEKTHMBHOCTb B OINHCAHHUHU CIIOXKHBIX
cucteM. [ paHnLbl IPUHIIUMTIA PELYyKIMOHU3MA.

2. KoHnennus cocTOSIHUIN CI0KHBIX CUCTEM

UnTerpanpHble xapakTepucTHKH. KBa3WMOCTOSHCTBO HMHTETPAlbHBIX XapaKTEPUCTHK. AHalu3
BPEMEHU CMEHbl COCTOSHUN KaK MOMEHT BPEMEHU HM3MEHEHUS HUHTErpajbHbIX XapaKTEPUCTHK
cucteM. CHCTEMBI C pa3IMYHBIMU TapaMeTpaMu U THpeacTaBicHUsMH. CHCTEMBI, CTPYKTYPBI
KOTOPBIX Ha ONPE/IEIEHHOM MPOMEXYTKE BPEMEHU HE MpeTepreBacT KapANHAIbHBIX (Xa0THYECKUX)
W3MEHEHHH (PBIHOK aKIWid B MEpUOi IUIABHOTO Pa3BUTHSI) C IPEICTaBICHHEM €€ OTICIbHBIMU
COCTABISIOIIMMH (HOACUCTEMaMH, CBA3IMHU). OHTOJOTHMS B ONHCAHUU CTPYKTYpbl M (DYHKIUIH
CHUCTEMBI, CLIEHApUU €€ [MHAMHKM Ha OCHOBE Habopa Mozeneil (B KauecTBE IEepPEeMEHHBIX
BBIOMPAIOTCS MHBECTHILINY, YUCIEHHOCTh HACETICHUS U T.1I.).

3. CobOcTBeHHBIC METOAbl CHUCTEMHOT'O0 aHaJM3a W MAaTEMAaTUYCCKUC METObl, HCIIOJIb3yCMbIC B
CHUCTCMHOM aHaJIn3¢

TpanuuuoHHbIE METOBI CUCTEMHOI'O aHaian3a CJIOPKHBIX CUCTEM: MaTpUYHbIE,
cUcTeMHOJMHaMu4eckue, 1uddy3Hbie, CTOXacTUIECKIE MOJIEITH.

MakcuMuzanus, OJKCTpeMallbHble 3a/Ja4d, MHOTO3KCTpeMalbHble 3a7adyd. MeToAsl ToucKa
JIOKAJIBHBIX U TJI00ATBHBIX 3KCTPEMYMOB (DYHKITUH.

JluneitHoe mporpaMMHpOBaHUE - MOCTAHOBKA 3a/add. AJTOPUTM CHUMIUIeKc-MeTona. Konuemnims
METOJla DJUTUTICOMNIOB. ANTOpPUTM BHYTpeHHEH Touku. JIMHeapu3amus 3aqad MaTeMaTHYeCKOTO
MIPOTrPaMMHPOBAHUSI.

Jlpyrue MeTo/ibl CHCTEMHOTO aHaJIN3a:
1) maremaTu4ecKoe U HeIMHEHHOE MPOTPaMMUPOBAHNUE;
2) CTOXacTUYECKOE MPOTrpaMMHpPOBAHHUE.;

3) MeTox omnepaToOpHBIX YpaBHEHUH Ui MOJEIMPOBAHMS CTOXACTUYECKHUX IIPOLIECCOB Ha IIpUMEpE
yYpaBHEHUI MaTeMaTHUeCKON (HU3NKU;

4) 1eno4YrcIeHHOE MPOTrPaMMHUPOBAHHUE;

5) rpagueHTHbIE METOMBI, OBPAru, METOIbl HBIOTOHA;

6) wrpadHeie GyHKINHU, CTyYailHbII TOKCK;

7) onTHUMH3aUUs, ONTUMAIBHOE YIIpaBICHHE;

8) crarnyeckue v JUHAMUYECKHUE 3a/1a4M ONTUMH3ALNN;

9) mocTaHOBKH 33aJa4 ONTHMAaJbHOTO YIPABICHUS. KPUTEPUU ONITUMAIILHOCTH;
10) mpuHLIKTT MaKCHMyMa HOHTPSTHHA;

11) amHaMu4ecKoe MPOrpaMMHUPOBAHUE;

12) knacTepHbIi aHATU3;

13) MuUHUMAaKC, MHOTOKpUTEpHAIbHASI ONTHUMHU3ALUS;




14) uccnenoBanre onepanuii;
15) npuHsTHE pEIIeHNIA U IPOLIECCHI IPUHATHS PEIICHUHN, CUCTEMbI TOJACPKKU IPUHATHS PEIIeHU
(dss), cpaBHEHHE U BBIOOD KpUTEPUEB. CPAaBHEHHUE AIBTCPHATHUB;

16) MmaTemaTHuecKasi TEOPHUs INIAHUPOBAHUS HKCIIEPUMEHTA;
17) 3amaua ceTeBOro IIaHUPOBAHMS U aHATTN3a TpaoaHAIUTHUECKUX KOHCTPYKLUH.

4. CucteMHOE MOAETUPOBAHNE

OcHOBHEBIC 3aJa4d, MCTOAbI. KoMIOHEHTBI  CHCTEMHOTO MOJCIIUPOBAHHUA: MATEMATUYCCKOC

MOJEJIMPOBAaHUE,  KOMIBIOTEPHOE  MOJICIUPOBaHME,  HMHPOPMALMOHHOE  MOJCIMPOBAHHE,
MOJEJINPOBaHUE nporecca IPUHATUS peleHui, HMUTAIMOHHOE MOJEJINPOBaHUE,
ONTHUMH3AL[MOHHBIE MOJIETH, BEPOATHOCTHOE (croxacTuueckoe) MOJEIIUPOBaHUE.

CucremHouHTEerpaibHOe MofenupoBanue. [Ipuanumnelr. Kinace moxpeneii. [Iponecc naeHtudukaniu B
CHUCTEMHOUHTETPAIbHOM MOJCIUPOBAHUM.

5. IlpenMonenbHbIN aHATU3: LIeJIeoIaraHue

Drarsl MOJICTTHPOBAHHS: MOCTaHOBKA enei, HOCTPOCHUE UH(OPMAIIMOHHON
CTPYKTYpHO-(QYHKIIMOHAIILHOU Cpeibl, mocTpoeHue orudeckoit cpenbl CYBJI, Bepudukarus.

Ilenn m 3agaun B 3aBHCHMOCTH OT IEJICBOTO Ha3HAUYEHHWsS MOJCNIN: YHUBEpCAJIbHAs MOJEIb,
npo0JIEMHO-OPUEHTUPOBAHHAST MOJIENb, TIOOATbHAS W JIOKAJIbHAsE MOJENb. TOYHOCTH, BPEMEHHOM
TOPU30HT, OOBEKThI, (YHKIMOHAIbHBIC CBSI3W, BUJ onucaHus (auddepeHnnambHble ypaBHEHUS,
KOHEYHO-Pa3HOCTHBIC YPaBHEHHUS).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

ydeOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py/10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Meroast onrtumm3anuu [Tekct]. Y. 2 : YncneHHble anropuT™Mel : yued. mocodue st By30B / XKajiaH,
B. T ; M-Bo oOpa3oBanus u Hayku P®D, Mock. ¢us.-texH. un-T (roc. yu-T) — M. : MOTH, 2015 —
320 c.
2. Uccnenoanue onepanmii [Texcr] / A. A. Bacum, I1. C. Kpacnomekos, B. B. Mopo3os -
M.Axagemust,2008



1. P. b. laiimapranoB. MoaennpoBaHie U aBTOMATH3AIHS TPOSKTUPOBAHUS CTPYKTYp 0a3 NaHHbBIX /
ITox pen. K.A. IlynkoBa. — M.: Panuo u cBsi3b, 1984. — 120 c., ui.

2. AundunaroB B.C., Emenbsnos A.A., Kykymkun A.A. CUCTEMHBIH aHaNK3 B yIpaBieHuU. M.:
®dunanck u cratucTtuka, 2006.- 386 c.

3. Aoku M. Beenenne B MeTonbl ontuMu3anuid. OCHOBBI U MPUIIOKESHHS HETUHEHHOTO
nporpamMmupoBanus, M.: Hayka, 1977. - 344 c.

4. AdanacweB B.H., Konmmanosckwii B.b., Hoco B.P. Maremaruueckast Teopust KOHCTPYHUPOBaHUS
cucTeMm ympasieHud. M.: Beicimas mkoina, 1998. — 574 c.

5. AdanacseB M.IO. UccienoBanue onepaiuii B SKOHOMUKE: MO , 3a1a4u, pemenns / M.1O.
Adanacoes, b.I1. CyBopos. — M.: Undpa-M, 2003.

6. bpom A.E. JluHaMmuveckast MOJIeNIb TIOTOKOBBIX MPOIECCOB MIPOMBIIIJICHHOTO MPEIPUSATHS //
DKOHOMHMKA U yIpasieHue B MammHocTpoeHun. — 2009, Nel. C 3-11.

7. bypaeneB A.U., l'opuuna I'U., CanamaroB B.10O., Cremanosckas U.A. CTparerndeckoe ynpasjieHHe
MPOMBIIIICHHBIMH MPEANPUATHSIMHI U KOPIIOPALUSIMHU: METOJOIOT U U HHCTPYMEHTAJIbHBIE CPENICTBA. —
M.: UznarenscTBO PU3HNKO-MaTeMaTHueckoit nureparypsl, 2008. — 176 c.

8. BacunbeB @.I1. UncnenHsle METOABI pEIIEHUS SKCTpEeMalbHbIX 3a1ad. M.: Hayka, 1988. - 552 c.

9. Tenosanu B.A., bputkoB B.b, Jly6osckuiit C.B. CCCP u Poccus B rmo6ansHOU crcTeMe:
«1985-2030» (Pe3ynprarsl mobansHOro Mozaeauposanus). Mocksa, KHwkHbIM oM «JIHOpoKOoM»,
2012. - 320 c. (bynymias Poccus).

10. 3aituenko FO.I1. Uccnenoanne onepanuii. K.: Berma mkoma. 1988. - 552 c.

11. 3enpHep A. baiiecoBckue Metobl B skonomerpuu / lep. ¢ anr. I. I. [Tuporosa u O. I1.
®enoposckoro; C npeauci. [lepeBomunkos. — M.: Craructuka», 1980. — 438 c., ni.

12. Uatpunurarop M. Matemarnyeckre METObl ONTUMH3AIUN 1 SKOHOMUYECKasi Teopusi. M.: Alpuc
npecc, 2002. — 576 c.

13. Kapmanos B.I. Moxenuposanue B uccienoBanuu onepaiuii / B.I'Kapmanos, B.B.®enopos. — M. :
Tsema, 1996.

14. KocopykoB O.A. Uccnenosanue onepanmii / O.A. Kocopykos, A.B. Mumienko. — M.: OK3AMEH,
2003.

15. Kporos B.®. u ap. OcHOBBI TeOpUH ONTUMAIBHOTO yrpasieHus. M.: Beicmias mikomna, 1990. — 430
c.

16. Kporos B.®., I'ypman B.1. Metozs! u 3agaun ontuManabHoro ynpasieHus. M.: Hayka, 1973.-448
c.

17. Jlaroma b.A. OntumansHOe ynpaBieHue B 3KOHOMHUKe. - M.: @uHaHChl U ctaructuka, 2003. — 192
c.

18. Maiiep-Illenbeprep B. Bonbmue nanueie. PeBomtonus, koropasi K3MEHHUT TO, KaK MbI dKHBEM,
paboraem u mpiciium / Bukrop Maitep-1llen6eprep, Kenner Kykoep; nep. ¢ anmi. Mansl Laiiniok. — M.
Mann, MBanos u @epbep, 2014. — 240 c.

19. Moucees H.H. Maremarnueckue 3agauu cucteMHoro ananusa. M.: Hayka, 1981, 487 c.

20. Ocumnos I.C. Jlexunu o uckyccrBennomy uHTemiekty. - M.: KPACAH/I, 2009. - 272 c.

21. Oxop3uH B.A. OnruMu3arius 5JKOHOMUYECKHUX cUCcTeM. - M.: duHaHCHI U cTaructuka, 2005, — 143
c.

22. ITanteneeB A.B., boprakosckuit A.C., Jleroa T.A.OnTuManbHOE ynpaBieHUEe B IpUMepax u
3agauax. M.:M3a-so MAU, 1996. —-212 c.

23. Ilontpsarun JI.C. n np. Maremarrndeckasi TeOpHUsi ONTUMAIBHBIX ITporeccoB. 1969. 384 c.

24. TTonkoB }O.C. Maremaruueckas qeMmo3KkoHOMUKa: MakpocuctemHusii moaxon. - M.:JIEHAH/I,
2013.-560 c.

25. CucreMHBbIH aHanu3 U IpUHTHE perieHnid. M.: Bricias mkona, 2004. — 616 c.

26. Toxapes B.B. Merons! ontumaneHbix pemenuil. B 2 1. T.2 — M.: ®DUSMATIINT, 2011.- 420 c.

27. TposnoBckuit B.M. Maremarnueckoe MmoneiarpoBanue B MeHexmente. — M.: Uzn. PIJL, 2000.
28. @oppectep Jx. OcHoBbl kubepHeTHKH npeanpustuii. M.: [Iporpecc. — 1971.- 340 c.

29. Yeborapes B.T., 'pomor A.W. DBosro1ust MOaX0/0B K yIpaBlIeHUI0 OU3Hec-Tiporieccamu //
buznec-ungpopmaruka. — 2010, Ne 1. — C. 14-21.

30. Hlupsies B.U., baes U.A., lllupsieB E.B. DxoHOMHKO-MaTeMaTH4YeCKOE MOJIEIUPOBAHIE YIIPABIEHUE
¢upmoii. M.: KomKnura, 2007. — 224 c.

31. lIupsies B.1., Hlupsies E.B. Ynpasnenue 6usnec-nponeccamu. M.: @UHAHCH U CTATHCTHKA,
NHOPA-M, 2009.- 464 c.

32. opukos A.®., Bunorpanosa E.10. /lunamudeckass onTuMu3aIus KOMIUIEKCHOTO YIIPaBICHUS
TEXHOJIOTHYECKUMH MIPOLiecCCaMt Ha mpeanpuatuu // 3Bectus YpaabCKOTro rocyaapcTBEHHOTO
3KoHOMH4YecKoro yHusepcuteta. — 2007, Ne 18. — C.254-266

33. ComomouukoB A.C., babaiinies B.A., bpamnos A.B., lllaanpa W.I. Ma-Temarrka B SKOHOMUKE.
VYueOnuk B 3 4. U.3. Teopus BeposiTHOCTEH U Ma-TeMaruieckas ctaructika. M:. @uHaHChH 1
craructuka, 2008.

34. I'nenenko b.B. Kypc Teopuu BepositHocTeii. M.: 1988. — 448 c.



JomnonHurensHas aureparypa



1. ABepnsinoB A.H. «Cucremuoe noznanue mupa» — M.: [lomutuzaar, 1985.

2. AnexceeB B.M., Tuxomupos B.M., ®omun C.B. OntumansHoe ynpasienue. - M.: Hayka. 1979.
3. Anwsnepoud M. TexHomoruu xpaneHus: u 00paboTku KOpHopaTuBHBIX JaHHBIX (Data Warehousing,
OLAP, Data Mining). - http://www.sft.ru/reviews/DevCon97/DC2/DC2T12.htm.

4. ApytionoB A. B., Marapun-Uneses I I., Tuxomupo B. M. Ilpunuun makcumyma [ToHTpsiruHa.
HoxazarenbcTBo U npuinoxenus. — M.: ®axropuan [pecc. 2006.

5. Bacunbes @.I1. Jlekuuu 1o MeToiaM pelieHust SKCTpeMaNIbHbIX 3a1ad. Mocksa: M31-Bo
MocxkoBckoro ynusepcurera, 1974. -374 c.

6. Benruens E.C. Beenenue B uccnenonanue onepauuii. — M.: CoBerckoe paano, 1964.

7. Bunep H. «Kubepneruka» — M: Hayka, 1983

8. T'aBpmiioBa T.A., Xopomerckuii B. ®@. ba3bl 3HaHMi HHTEIUIEKTyalIbHBIX CUCTEM. Y UeOHUK. —
CIIG.: IuTep, 2000.

9. Tenosanu B.A., bputkoB B.b, Jlybosckuii C.B. Poccust B MupoBoii cucreme (1990-2022). [IporHos
U MOZIETIMPOBAHUE KPU3HCOB M MUPOBOM JUHAMUKH/ OTB. ped. A. A. Axaes, A. B. Koporaes, I. I.
Manuneukuii.-M.:M3pgarenscTo JIKM, 2010.- ¢. 172-188.

10. T'epmeiiep FO.b. Beenenue B Teopuro uccienoanus onepanuii. 1971. 384 c.

11. I'pabaypos B. A. “UudopmaniioHHbIe TEXHOIOTHH I MEHeKepoB: YueOHuk”. M.: N3n-Bo
«®uHaAHCH U cTaTucTuKay, 2001.

12. lembstHoB B.®., Mano3zemoB B.H. Beenenne B Mmunnmaxkc. 1972. 386 c.

13. enncoB A.A., KonecunukoB J[.M. «Teopus Oonbiuinx cuctem ynpasieHus» — JI: Dneprousnar,
1982.

14. Esrymenko FO.I. Metoap! pemieHust 3kcTpeMasbHbIX 3aa4 U X IPUMEHEHHE B CUCTEMax
ontumuzanuu. 1982. 432 c.

15. EmensanoB C.B., Jlapuues O.U. “MHorokpurepuagbHble METOABI NIPUHATHS pelieHu” .- M.:
3uanue, 1985

16. EmenpanoB C.B., Hanens6aym 3.J1. «Cucremsl, LiejeHanpaBIeHHOCTb, pedruekcusi» — M: Hayka,
Exerognuk. Cucremusie ucciienosanusa. 1981, C 7-38.

17. EpmakoB C.M., ®enopos B.B. u ap. Maremarnyeckasi Teopusi INIaHUPOBAHUS HKCIIEPUMEHTA.
CrpaBouHast Matemarudeckas oubnmoreka. M.: Hayka.1983, 392 c.

18. KanToposuu B.JI. Maremarnueckre METObI OpraHU3aliy U INIAHUPOBAaHUS TPOU3BOACTBA.- JI.:
W3n-Bo Jlenunrp. yu-ta, 1939.

19. KanToposuu JI.B., [Tmucko B.E. «CuctemMHbIi I0X0/] B METOIOJIOTHH MaTEMATUKI — M:
Exerognuuk. Cucremuble uccienoBanus, 1983, C 27-41.

20. Kapmanos B.I'. Marematnueckoe nporpammupoBanue.-Mocksa: M3a-so "Hayxka", 1975. -272 c.
21. Kucenes M., Conomarun E. Cpencta no0bs4u 3HaHui B OuzHece U puHancax // OTKpBITHIE
cucteMsl. - 1997. - Ne 4. - C. 41-44.

22. Kmup [Ix. «Hayka o cuctemax: HoBoe usmepenne Haykn» — M: Hayka. Exxeronnuk. CuctemMHbie
uccinenosanus, 1983, C 61-85.

23. Kpeueros H., iBanos I1. [IpoayKThI Jiisi MHTEIUIEKTYyallbHOTO aHAJM3a TaHHbBIX //
ComputerWeek-Mocksa. - 1997. - Ne 14-15. - C. 32-39.

24. JlapuueB O.1. “Hayka u uckycctBo npusstus pemennii”. — M.: Hayka, 1979.

25. Mowucees H.H. Jlronu u kubepaerrnka. Momnonas reapaus. 1984. 224 c.

26. Moucees H.H. Maremaruka craBut skcriepument. Hayka. 1979. 224 c.

27. Mouncees H.H. YucneHnHble METONBI B TEOPUH ONTUMAJIBHBIX cucTeM. 1971. 424 c.

28. Moucees H.H., Msaanunos FO.H., Ctonsposa E.M. Mertons ontumuzanuu. 1978. 352 c.

29. Mopo3 A.1. «Kypc teopun cuctem» — M: BIII, 1987.

30. HoBuk U.b. «Hunsc bop u Bonpock! cuctemHoro MeiuieHus» — M: Exxeronuuk. CucteMHbIe
nccaenoanus, 1991, C 91-108.

31. IleperynoB @.1., Tapacenko ®.JI. «BBenenue B cucteMHsblil ananuz» — M:BIII, 1989.

32. Ileuepckuii C.JI., bensieBa A.A. Teopus urp s SKOHOMUCTOB. BBogHbI Kypce. YuebHoe mocoOue.
— CII6.: U3narenscTBo EBponeiickoro yausepcureta B Cankrt-IlerepOypre, 2001. — 344 c.

33. IloBapos I'.H. «Beenenue x kauure H.Bunepa “Kubepueruxa”» - M: Hayka, 1989.

34. IloBapos I"H. «BBenenue k kaure Xosmia “OnbIT METOJOJIOTHH AJISi CHCTEMOTEXHUKH » - M:
Coserckoe pazauo, 1975.

35. loutpsrun JI.C. IlpuHnun MakcuMyMa B ONTUMaNbHOM yiipaBienuu. — M.: Enuropuan YPCC.
2004.

36. Panopt A. «PaznudHbie OAX0ABI K IOCTPOSHUIO OOIIEH TEOPUHN CUCTEM: DIIEMEHTAPUCTCKUH 1
opranmmMuieckuiny — M: Exxeronuuk. CuctemHusle uccnenoBanus, 1983, C 42-60.

37. Pemienne npo6i1eMbl KOMIIEKCHOTO OIIEPaTUBHOTO aHAIM3a MHPOPMAIUU XPAaHMIIHUI JaHHBIX /
Koporkun C. /1., Jleenen U. A., Parmanosa U. /1., Crapeix B. A., Illlasenes JI. B. // CYB/I. - 1997. -
Ne 5-6. - C. 47-51.

38. Cagosckuii B.H. «IIpoGiems! ¢punocodckoro 0600CHOBaHUS CHCTEMHBIX UCCISIOBaHUI — M:
Hayka, Exxerogauk. Cuctemusie uccienoBanus, 1984, C 32-51.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http:/lib.mipt.ru/ — snexTponnas 6ubnuorexka Ousrexa
2. http://www.edu.ru — penepanbnsrii mopran «Poccuiickoe 00pa3oBaHUE).
3. http://benran.ru —OubaMOTEKA 110 €CTECTBEHHBIM HaykaM PoccHiickoil akajeMun HayK.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

B mporecce npakTHUECKUX 3aHATHH HCIIONB3YIOTCS CUCTEMbl KOMIIBIOTEPHOU aireOphl |
nmporpamMmHble nmaketsl Matlab.
[IpumMepsl pacueToB THUIOBBIX 3334 TaKXKe MPpHUBOAATCS B cpene Matlab.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHHne Kypca «MaremaTiaeckoe MOACITUPOBAHUE» TPEOyeT OONBIION CaMOCTOSATENLHON
paboTsl cTyaeHTa. B mporpamMme Kypca mpuBeIeHO MHHAMAIBHO HEOOXOAWMOE BpeMs sl paboThI
CTyAEHTA HaJ TEMOM.

CamocrosiTenbHas paboTa BKITIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTUPOBAaHNUE PEKOMEH/I0BAHHOM JINTEPATYPBI;

— mpopaboTKy ydeOHOro marepuana (MO KOHCIEKTaM JIEKIWH, CEMUHApOB, y4eOHOW W HaydyHOH
JUTeparype);

— peleHue 3a1a4, NpeaiaraéMbIX CTYJICHTaM Ha JISKIUAX U PAKTHYCCKUX 3aHATHSIX;

— MOJTOTOBKY K KOHTPOJIBHBIM, CAMOCTOSITEIILHBIM PadOTaM U TECTaM.

PyKOBOJACTBO W KOHTpPOJIb 32 CAMOCTOSITCILHOW pPabOTOW CTy/IEHTa OCYNISCTBIIACTCS B PE3yJbTare
aHaJIM3a UTOTOB KOHTPOJIbHBIX, CAMOCTOSTEIBHBIX Pa0OT, a TAK)KE MHAUBUIYaATbHBIX KOHCYIBTAIINH.
IMoka3zareneM BIaacHHUS MaTEPHATIOM CIYXHT YMEHHE CTAaBUTh W peliaTh 3agadu. Jius GpopMupoBaHus
YMEHUsI TIPUMEHSTh TEOPSTUYECKUE 3HAHHS HA MPAKTHKE CTYJICHTY HEOOXOIMMO pEIIaTh KaK MOXXHO
OoJIblIIE 3aad4.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: CucTeMHBII aHAIIN3 U yTIpaBIeHUE

npopuJib NOArOTOBKHU: CuCTeMHBI aHAIIN3 U yIPaBJICHUE B OONBITNX CHCTEMaX
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa TOTUCTUIECKUX CUCTEM U TEXHOJIOTHUH

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: A.B. Bynerues, kaHJ. TEXH. HayK, JOLICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4 CriocobeH nmpuMeHSITh METOIBI OIlIK-4.1  3naer  mOHATUSA, 3aKOHBI U  TEOpPUU
MaTeMaTH4ecKoro, QyHKIMOHAIBHOTO U MaTeMaTu4yeckoro, (yHKIMOHAJBHOTO H  CHCTEMHOIO
CHCTEMHOTO aHaJIM3a AT 3aa4 aHaJIM3a

MOJEJINPOBaHMsI, aHAJIN3a U CUHTE3a

aBTOMAaTHUYECKOT'0 yNPaBICHUS TEXHUYECKUMHU

00bEeKTaMu

OIIK-5 CnocobeH BIOUpATh METOIBI 1 OIIK-5.1 Amnammsupyer u oOIpeneiseT ONTHMAaJIbHbIE

paSpa6aTI>IBaTB AJITOPUTMBI PCIICHUS 3aaa4
ABTOMATU4YC€CKOI'0 YIIPaBJICHUA CIIO)KHBIMU
YpaBIaCMbIMHA o0BEeKTaMU

MCTOAbI UIA pCIICHUA 3a4a49 aBTOMATUYICCKOI'O YIIPAaBJICHUA

[TK-3 Crioco0eH K 0CYIIECTBICHHUIO
TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO
HCCJICIOBAHNSI CHCTEMHO-aHATUTHYCCKIX
KOMILJICKCOB U OLICHKH MOCTPOCHHBIX MOJICIICH

[IK-3.3 CnocoGeH  BbABHrarb THIIOTE3bl, CTPOUTDH
MareMaTHYeCKHe MOAENM M ONMCAHHMA HU3Y4aeMbIX
SIBJICHUM, MPOLIECCOB M CHUCTEM, OLIEHWBATh KaueCTBO

pa3paboTaHHON MOEIH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare u3ydeHus AUCIUTUIMHBL «MareMaTnueckoe MogenupoBanue. Yacthb 1» 00ydaronmiics JOKeH:

3HATb:

* COBpPEMEHHEBIE MPOOIEMBI MATEMATHIESCKOTO MOJIEITHPOBAHMS;

*  0a30BbIC MOIXOJbI, METOMILI M MOJICIIH CHCTEMHOTO aHaji3a, MO3BOJISIONINE MPOBOJUThH aHAIU3
JTUHAMUKY U 3PPEKTUBHOCTH PYHKIIMOHUPOBAHUS MAKPOCUCTEM;

* OCHOBHBIE MaT€MaTHYECKHE METOJbI CHCTEMHOI'O aHaJIM3a;

* TEOPETUYECKUE U MPAKTUYECKHUE ACTIEKThI MOAX0AA JAJIsSl aHATIM3a Pa3IUYHbIX MOJEJIECH U CBSI3aHHBIX
C HUMH KJIACCOB CHCTEM, WICHTU(PHUKAIIMH ITapaMeTpoB Mojienel (M3BJIeUeHHs 3HAHMI), B YACTHOCTH C
ITOMOIIBI0 METOAO0JIOTHH 0alleCOBCKOTO OIICHUBAHUS M CUCTEMHOWHTETPAIIEHOTO MOJICITUPOBaHUSI.

yMeTh:

® IMOJIb30BATHCSI CBOMMHU 3HAHUAMHU I PCUICHUA (I)yHI[aMeHTaJ'IBHBIX U TPUKIIAAHBIX 3aJa4 U
MOACIIUPOBAHUS IIUPOKOTO CIICKTPA MAaKPOCUCTCEM;
® ACJIaTb KOPPCKTHBIC BBIBOABI M3 CONOCTABJICHHUA PE3YJIbTATOB TCOPETHUCCKOIO WU KOMIIBIOTCPHOI'O

MOJEJINPOBaHUS (IKCIIEPUMEHTA);

¢ MPOU3BOAUTH YUCJICHHBIC OLCHKHU LEJICBLIX MAPpaMCTPOB U CLICHAPHBIX IEPEMCHHBIX
° (I)OpMaJ'II/BOBLIBaTB npoucaypy uejenojgarainua ajid peuICHUA KOHKPCTHBIX 3a1a4,
® OCBaMBAaTb HOBBIC MNPECAMCTHBIC oGnacm, TCOPCTUUCCKUC TMOAXOAblI M ISKCICPHUMCEHTAJIbHBIC

MCTOAMKH,

* TIONy4YaTh ONTHUMAaJIbHbIE 3HAYEHUS U3MEPSEMbIX BETUYHMH U OILICHUBATh CTENEHb UX JOCTOBEPHOCTH;
. 3(h(HEeKTHBHO HCIOIB30BaTh HH(POPMAIIMOHHBIE TEXHOJOTUU M KOMIBIOTEPHYIO TEXHUKY [T
JOCTHKEHHUSI HEOOXOUMBIX TEOPETHYECKUX U TIPUKIIAIHBIX PE3YIBTATOB;

* CTPOUTH COBPEMEHHBIC MPUKIIATHBIE AITOPUTMBI JIS OTIEHKH 3PGEKTUBHOCTHU CIIOKHBIX CUCTEM;

* TMPUMEHATH AUCKPETHbIE U HEMPEPHIBHBIE METOABI U MOJIEIH ISl aHAIN3a M PEIICHUS aKTyalbHbIX
MPaKTUYECKUX 3aJ1ad, CBS3aHHBIX C 00pabOTKOW OOJBIIOrO KOoNMM4YecTBa WH(OpPMAIMH, CTPOUTH U
MPOBOJUTH UACHTU(UKAIIMIO CTOXaCTUIECKIX MOJIETIeH, aJIeKBaTHBIX KOHKPETHOH 3aj1a4e.

BJIAA€Th:




* PUKJIAIHBIM anapaToM CUCTEMHOTO aHajn3a B 00JAaCTH MOCTPOCHHUS KOMIIO3MLIMOHHBIX MOAEJCH
MaKpOCHCTEM, WICHTHU(UKAIMM TapaMeTpoB Mopeiel (M3BIeUeHHsS 3HAHWH) M HWHTETPabHbBIX
XapaKTEepUCTHK CHUCTEM C ILeNbI0 CTPYKTYPHO-(QYHKIMOHAJIBHOTO aHajlin3a, MPOCKTUPOBAHUS H
[IOCTPOEHHUS CLIEHAPUEB TUHAMUKHY MaKPOCUCTEM;

* HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HH(popMaIH;

* HaBBIKAMH CaMOCTOSTEIBHON PabOTHI;

* KyJAbTYpOH NOCTAaHOBKH M MOJAETUPOBAHUS 33]1a4;

*  HaBbIKAMU T'PaMOTHOHW OOpaOOTKH pEe3ylbTaTOB ONbITa U COMOCTABIECHUS C TEOPETUYECKUMHU

JaHHBIMH
® HpaKTHKOﬁ HCCJICAOBAHNA U PCUICHHUS TCOPETUUCCKUX U IPUKIIAJHBIX 3a1a4;
° METOAAaMH OLCHKH U I/I,I[eHTI/I(l)I/IKaL[I/II/I mapaMCeTpoOB IIHUPOKOIO CIICKTpa COBPEMCHHBIX

SKOHOMHYECKHX MOAEIeH; TeXHUKOM Anp¢epeHInalbHOr0 W HHTETPAJbHOTO  MCUYHMCIICHUS
MPUMEHUTEIFHO K CTOXAaCTHYECKUM (CIy4yailHBIM) MponeccaM M NPUKIAJAHBIMH METOAaMHU TEOPUHU
BEPOSITHOCTEH.

3. IlepeyeHb THNOBBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0



3. llepeyeHb THUMOBBIX KOHTPOJBHBIX 3aaHHIl, HMCHOJb3YeMbIX /IJsl OUEHKU 3HAHWIA,
YMeHUii, HABbIKOB

Texymuii KOHTPOJIb OCYILECTBISETCS B BHJIE BBINOJIHEHHUS] KOHTPOJBHBIX pPaboOT 1o
OTJICNBHBIM pa3ziesiaM W HamucaHus pedepara. s MpOXOKIACHHS] KOHTPOJSL CTYIEHT JOJIKEH,
KaK MUHMMYM, [IPOJAEMOHCTPUPOBATh 3HAHUS OCHOBHBIX ONpPENEIICHUN, TEOPEM U aITOPUTMOB;
YMEHHE pellaTh CTaHIapTHBIC 337a9, pa300paHHbIC HA CEMUHAPCKHUX 3aHSATHUSX.

Texymuii KOHTPOJIb BKIOYaeT | MUCHbMEHHYIO KOHTPOJbHYIO pabOTy, COCTOSIIYIO W3
HECKOJIbKMX BOIIPOCOB M 33Ja4 IO IPOHJACHHOMY MaTepuaiy, a TakXkKe JOMallHee 3aJaHue Ha
IIPUMEHEHHUE MTPEACTABICHUS TIOJYYEHHbBIX 3HAHUU.

WtoroBas arrecranus mo AuciuiuinHe «Maremarndeckoe mojaenupoBanue. Yacts 1»
ocytiecTBisieTcs: B hopMe audhepeHIIMPOBAHHOTO 3a4€Ta B YCTHOU (hopMme.

IIpumepsl 3a1aHuil B KOHTPOJILHOM padoTre:

3amaua Nel

N Touek OpocaroTcsi MPOU3BOJIEHBIM 00pa3oM B Kpyr (paBHOMEPHOE paclpeeicHue).
HapucoBaTe TOIIOJIOTHIO BEPOSITHOCTHOTO NPOCTPAHCTBA U HAWUTH BEPOSTHOCTH TOTO, YTO BCE
TOYKH OKaXKYTCS B OJTHOM MOJYKpyTre (MOIYKpYyr He (UKCHPOBAH).

3amaua Ne2

Haiitu Zn:(—l)k ckex, .
k=0

3amaua Ne3

B Mosenu nuHeiiHoit perpeccun Y, =ax + B+U., i=12,..,n naittu p(y,..’ V).
3amaua Neq

B momenm mmmeiiHOM perpeccum Y, =aX +f+U,, i=12,..,N B NpeInoI0KeHHH

HEN3BECTHOCTU JIMCIIEPCHH M MAaTeMaTHYeCKOro OXujaaHus (o° WM ) OCTaTKoB U, HaiTH
arloCTepHOpHOE pacIpefieNieHne 4 1o pesynbrataM HaOmoxenud Y =(Y,,...,Y,) (BeKkTop
HE3aBUCHUMBIX HaOMOAeHUH X = (X, ..., X,) (DHKCHPOBaH).

3agaua Ne5

Omnwucath 3Tanbl MOJACTUPOBAHUS MAKPOCHUCTEM.

3amaua Ne6

ChopmynupyiiTe KOHIENIUIO TPOTOTUITUPOBAHUS (TTHIIOTHBIX POEKTOB).
3amaua Ne7

Kaxumu ¢ Baiteit TOUKM 3peHHsi METOIaMU OCYIIIECTBIISIETCS IeNeTIoIaraHue.

IIpumeps! TeM pedepaTos:

- 0030p METOJIOB CUCTEMHOT'0 aHAJIN3a;

-uccienoBanue 3pGEeKTUBHOCTH (DYHKIIMOHHPOBaHUS OaHKOBCKOro cektopa Poccum c
MOMOIUIbIO TEXHOJIOTUU «AHANU3 cpelibl pyHKInoHupoBaHus» (ACD);

-aHAJIM3 CIIEHapHEeB MAaKpPOAKOHOMHUYECKOW JWHAMHKH C TIOMOIIbI0 OailecoBCKOM
UIEeHTU(DUKAITIN TTapAMETPOB MOJIEIICH.

u ap.

Bonpoch! 1J1s1 OEHKH Ka4yecTBa 0CBOCHHUS TUCHUIIIHHBI:
1. OcHOBHBIE MOHATUS CHUCTEMHOrO aHalu3a. XapaKTepHbIE OCOOCHHOCTH CIIOXKHBIX
cucteM. [IporHo3upoBaHHE BpEMEHU CMEHBI COCTOSHHUH Y CIIOKHBIX CHCTEM Kak
MOMEHT BPEMEHU HM3MEHEHHs] MHTETrpaJIbHbIX XapaKTepUCTHK. ['paHulbl NpUHLHUIIA
pEAYKLIMOHU3MA.
2. OCHOBHBIE 33/1a49H, METOJIbI CHCTEMHOTO MOJICITUPOBaHUs. KOMITOHEHTBI CHCTEMHOTO
MOJIETTUPOBAHUSI.



3. CucremHouHTerpaigbHoe Moaenuponanue. ITpunnunsl. Knacc mopneneit. Ipomece

UJECHTU(PUKALMHA B CUCTEMHOUHTETPAJIbHOM MOJAEIUPOBAHUH.

IIpeamoenpHbIN aHAIINS.

Oransl MOAETUPOBAHHUS.

[TpoexTupoBanue MOAEIH.

Bxopsmue, BbIXOJAIIME U YINpaBIAIOUIME I[EPEMEHHbIE, 3aJaud W METOJbl

arperupoBaHus U J1€3arperupoBaHusl.

8. IlapamnenpHbIe TIpolecchl (concurrent), pacmnpeneiacHHbie BberauciaeHus u ['PUI —
TEXHOJIOTHUHI

9. ®opmbl MOJENMPOBAaHUSA: CUHTE3, COOpKa, HACTpOWKa MOAEIH, HJIeHTU(UKauus
IapaMeTpoB.

10. MaketupoBaHue (IPOTOTHUITUPOBAHKE, MUIIOTHBIC TTPOCKTHI).

11. BeiOGop mapaMeTpoB TOpHU  MOJCIMPOBAHWU JMHAMUKU  CIOXKHBIX  CHUCTEM.
WnenTudukanys napaMeTpoB B MOJENAX. 3aBUCUMOCTb pe3yibTaTa MOJAEIMPOBAHUSA
0T BbIOOpA IMapaMeTpoB.

12. lannsle kak moaenb. Merononorus Data Mining B pamkax konuenuuu Big Data u
00auHbIX BblunciaeHui (B yactHoctu IBM pure systems).

13. AnekBaTHOCTh (MUHUMAJIBHOE PACX0XKJICHHUE B ONPEICIIEHHON METPHKE).

14. YyBcTBUTENBHOCTD: a) K TMIIOTE3aM, 0) K HAYaJIbHBIM JIaHHBIM, B) K IIapamMeTpam, T)
K M3MEHEHHIO YCJIOBUI (TpaHCHOPTHBIE 3a/lauM), /1) K YINPaBIISIOLIMM I1€PEMEHHBIM,
€) K KpUTEepHUsM ONTUMHU3ALIUU.

15. TpyOku Ttpaexropuii. CueHapHble wucciefoBaHus. ONTuMH3alMs, YMEHBIIEHUE
pa3MmepHocTu. MIHTepnperanys U NpeacTaBlIeHUE pe3yIbTaToB.

16. MogenupoBaHue LMKIMYHOCTU CJOXHBIX IIPOLIECCOB C IIOMOIIBIO CHUCTEMbI
Qg epeHraIbHbIX YPaBHEHUH MCXO/AS M3 KOHIICTIIUU B3aUMOJEHCTBHSA TPEHIA U
LIUKJIOB.

17. TexHonoruss MHOTOMEPHOHW OLEHKH 3(PPEKTUBHOCTH CIOXKHBIX cucrteM - ACD
(ananu3 cpeqpl GYHKIIMOHUPOBAHUS).

18. MarpuuHble MOJEIH TPU aHAIM3€ CIOXKHBIX CUCTeM. MaTpWUYHbBIE JHMHAMHUYECKHE
MOJIENIN TIPU MOJIEIMPOBAHUM MEXKOTPACIIEBOro OanaHca (MaTeMaTH4YecKHil aHalus,
TuHEeWHas anredpa U aHAIUTHYeCKasi TEOMETpHs).

19. CoOcTBeHHBIE METOJBI CHUCTEMHOTO aHajdu3a M MaTeMaTUYeCKHe METOJIbl,
UCIIOJIb3YEMbIE€ B CUCTEMHOM aHaJIM3E.

20. TpagMLIMOHHbIE METOJbl CHCTEMHOIO aHajlu3a CIO0XHBIX CUCTeM. MaTpuyHbIe,
CUCTEMHOJMHaMHUecKue, TMPpPy3HbIe, CTOXaCTUYECKUE MOJIENH.

21. TeXHONOTUM HHTEJUIEKTYyaJbHOIO aHaiu3a JaHHbIX: M3Bneuenue nanHbix (DATA
MINING), nouck 3akoHoMepHocTel B 0a3ax naHHbIX (Knowledge Discovery in
Databases — KDD).

22. JIuHeiiHOe TIPOTPaMMHUPOBAHKE - TTOCTAHOBKA 337aud. AJITOPUTM CHMILJIEKC-METO/Ia.
Konuenmnus meroga 3uMICOMAOB. AJITOPUTM BHYTpPEHHEW TOukM. JIMHeapuzanus
3a]1a4 MaTeMaTHYECKOIro MPOrpaMMUPOBAHHUS.

23. baifecoBckuif MeTOJl. AIOCTEpPUOpHAs OLIEHKA BEPOSTHOCTEW: HENpPEphIBHBIA U
JMCKpETHBIN citydau. [Ipumep aHann3a ceMaHTUYECKUX KOHCTPYKIUH.

No ok

4, Kputepuu oueHUBAHUS

oueHka «ommuHO  (10)»  BBICTaBIs€TCS  CTYAEHTY, IIOKa3aBLUIEMY  BCECTOPOHHHE,
CHCTeMaTH3MpPOBaHHbIE, TNyOOKHE 3HaHMS Y4eOHOW MpOorpamMMbl JWUCHUIUIMHBI HpPU OTBETE
HK3aMEHALlMOHHOTO OmMyieTa M OTBETE HAa BONPOCHI IO MPOTrpaMMe JUCIUIUIMHBI, @ Takke I0
pe3ysbTaTaM KOHTPOJIBHBIX, CAMOCTOSATENbHBIX pAa0OT U TECTOB;

OllCHKa «OTIWYHO (9)» BBICTABISIETCS CTYACHTY, [IOKa3aBIIEMYy CHCTEMAaTU3HPOBAHHEIE,
IyOOKHe 3HaHMS Y4eOHOW MpOrpaMMbl TUCHIUTUIMHBI PH OTBETE YK3aMEHAIIMOHHOTO OWieTa u



OTBCTC Ha BOIPOCHI IO HNpOorpaMme AUCHUIUIMHBI, @ TAKXC IO PE3yJibTaTaM KOHTPOJIbHBIX,
CaMOCTOATCIIbHBIX pa60T N TECTOB,

OLIEHKA «OTJIUYHO (8)» BBICTABISETCA CTYIEHTY, [T0OKa3aBIIEMy CUCTEMAaTU3UPOBAHHBIC, 3HAHUS
y4eOHOIl TporpaMMbl JUCHUIUIMHBI MPH OTBETE 3K3aMEHALMOHHOTO Ouiera W OTBETEe Ha
BOIIPOCHI [0 IporpaMMme JIHCLMIUIMHBI, a TaKXe II0 pe3yiabTaTaM KOHTPOJbHBIX,
CaMOCTOSITENIbHBIX paboT U TECTOB;

olneHka «xopomo (7)» BBICTAaBIAETCS CTYIEHTY IO pe3yiabTaTaM KOHTPOJIbHBIX,
CaMOCTOSITENIbHBIX PAabOT M TECTOB, €CIM OH TBEPAO 3HAaeT MaTepual 5K3aMEHAllMOHHOI'O
Owiiera, TPaMOTHO U IO CYIIECTBY HM3JIaraeT €ro, yMEeT MPUMEHATh IOJIyYEHHbIE 3HAHUS Ha
IIPaKTHUKE, HO JOIYCKAET B OTBETE MIIM B PEIICHUH 3a7a4 HEKOTOPBIE HETOYHOCTH;

OIlEHKa  «xopomio (6)» BBICTABISACTCS CTYACHTY IO  pe3yibTaTaM  KOHTPOJBHBIX,
CaMOCTOSITENIbHBIX padOT U TECTOB, €CJIM OH 3HAET MaTepuall dK3aMEHAIMOHHOTO OujeTa, 1o
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHTh MOJIyYeHHbIC 3HAHUSI HA IPAKTUKE, HO JOIYCKAET B
OTBETEC MHOI'O HETOYHOCTEH;

omeHKa «xopomio (5)» BBICTaBIsieTCS  CTYIEHTY 1O  pe3yiabTaraM  KOHTPOJBHBIX,
CaMOCTOATENIFHBIX Pa0OT M TECTOB, €CIM OH 3HAET MaTepuall 3K3aMEHAIlMOHHOrO OwuIiera,
U3JIaraeT ero, yMeeT NPUMEHSTH IMOJIyYCHHbIC 3HAHHS Ha IMPAKTHKE, HE JOMYCKaeT B OTBETE
rpyObIX OIMIMOOK;

OIICHKA «YIOBJIETBOPUTENHHO (4)» BBICTABISCTCS CTYAEHTY MO pe3ylbTaTaM KOHTPOIBHBIX,
CaMOCTOSITENIbHBIX padOT U TECTOB, a TAKXKE, €CJIM BO BpeMsl OTBETA SK3aMEHAIIMOHHOIO Ouiiera
OH TOKa3aj (pparMeHTapHbIM, XapakTep 3HAHUM, HEJAOCTATOYHO MpaBUIIbHBIE (HOPMYTUPOBKHU
0a30BBIX TMOHATHI, HO IPU ATOM OH BIIAJEET OCHOBHBIMHU pazlesiaMyd Y4eOHOH Nporpammsl,
HEOOXOMMBIMU JIJIs1 TaJIbHEHIIero o0y4yeHus;

OLIEHKA «YIOBJIETBOPUTENBHO (3)» BBICTABISAETCS CTYAEHTY IO pe3yjibTaTaM KOHTPOJbHBIX,
CaMOCTOSITENIbHBIX PA0OT U TECTOB, a TAKXKE, €CJIU BO BPEMsI OTBETA 3K3aMEHALIMOHHOIO OUieTa
OH TOKa3al pa3pO3HEHHBI XapakTep 3HAHUH, HEAOCTATOYHO MpaBHJIbHBbIE (HOPMYIHPOBKHU
0a30BBIX MOHATHI, HAPYIIEHHUE JOTMUECKOM MOCIEeI0BATEIbHOCTH B U3JI0KEHUH MTPOrPaMMHOTO
MmaTepuaja, HO IpH 53TOM OH BIaJ€eT OCHOBHBIMHM pazjielaMd y4eOHOM Mporpammsl,
HEOOXOIUMBIMU JJIs AajbHEHIIEro OOy4eHHsS W MOXKET NPUMEHSTh MOJTY4YEHHbIE 3HAHUS I10
0o0pa3ily B CTaHAApPTHOM CUTYaIH;

OLICHKa «HCYIOBJICTBOPUTCIIBHO (2'1)» BBICTABJIACTCA CTYACHTY IIO pPC3yJIbTaTaM KOHTPOJIbHBIX,
CaMOCTOATECIIbHBIX pa60T U TECTOB, a TAKKEC, €CJIU BO BPEMA OTBETA 9K3aMCHAIMOHHOI'O 6I/IJ'IeTa,
OH IIOKa3aJl 4YTO HE 3HACT OOJIBIIEH 4YacTH OCHOBHOT'O COJACPpKaHUA yqe6H0171 IMporpaMmabl
JAUCHOUILIIMHEBI, JOITYCKAcCT rpy651e OIIMOKH B (bOpMyJ'IHpOBKaX OCHOBHBIX ITOHSITHI JUCIUITIIINHBI
" HC YMECT UCIIOJIb30BATh MOJIYYCHHBIC 3HAHUS TP PCIICHUN THUITOBBIX IMMPAKTHYCCKUX 3a1a4.

5. MeTtoauyeckue MaTepHualibl, ONpe/e/silolue Npoueaypbl OlleHUBAHUS 3HAHMI, YMEHHUId,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH

[Ipy BBIMOJMHEHMM KOHTPOJBHBIX pabOT pa3peniaercss HCMNOIb30BaTh pa3IMYHbIE
UCTOYHUKA HH(MOpMAMM (KOHCHEKThI, y4deOHble MOCcoOMs, HH(OPMALMOHHBIE HOCHTEIH
uHpopmanuu (B ToM uncie UHrepHera)).
Bpemst Ha BbINONHEHHE KOHTPOJIBHBIX pabOT oOmpenensercs HCXOAs W3 CTaHAapTHOM
MPOJOHKUTEIBLHOCTH 2 aKaJJeMUYECKHX Jaca.

JuddepeHurpoBaHHbI 3a4eT MPOBOJUTCS MO HTOTaM TEKYIIeW YCHEeBAaeMOCTHU: 10
pe3ybTaTaM KOHTPOJIBHBIX, CAMOCTOATENBHBIX PA0OT/TECTOB M0 KaXKIOH TeMe.



JuddepeHMpoBaHHBI 3aueT TO TUCHMIUIMHE IPOBOAUTCS MYTEM OpraHU3aliH
CHELHAIBHOTO OIpoca B YCTHOM (popMe IO BOIIPOCaM.

[lpu  mpoBeneHnu  ycTHOTO  AU(PQPEPESHIMPOBAHHOIO  3adeTa  OOydaromemycs
npenoctasisercss 40 MuHYT Ha noAarotoBky. Ompoc oOydaromierocst 1no Ouiery Ha YCTHOM
3ayeTe He JOJDKEH MPEBBIIIATh OJTHOTO ACTPOHOMHYECKOIO Yaca.

Bo Bpems nposenenus nunddepeHIMpoBaHHOIO 3ayeTa MpU MOATOTOBKE OTBETOB HA
OuneTsl, 00yJaroMecss MOTYT IOJIb30BAaThCS MPOrPAaMMOM TUCIUILTUHBI, KOHCIEKTaMH JIEKIHNA
1 JTF000 Ipyroi TuTepaTypoil.

Bo Bpems mpoBenenust qudQepeHIMpoBaHHOTO 3a4eTa MPU OTBETEe O0yYaroIIerocs Ha
BOIPOCHI MO0 OMJIETY OH HE MOJKET I10JIb30BaThCs KOHCIIEKTaMHU JIEKUMH M J1000H apyroi
JIUTEPATYpPOI.



