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: MonenupoBaHue cUCTEM

10 HANPABJICHHUIO: CucteMHbII aHANU3 U yTIPAaBICHUE

NpoduJIb MOATOTOBKH: CucteMHbII aHATU3 U yIIPABICHUE B TEXHUYECKHUX, SKOHOMUYIECKHUX U COLIMATIbHBIX
crcTeMax

dusTex-urkona A3pokocMuueckux TexHomoruit
kadempa TOTUCTUIECKUX CUCTEM U TEXHOJIOTUI

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOM arTecTanuu: 5 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIx yacoB: 90 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsbl: () yac.
nabopatopHbie 3aHsaTus: 60 yac.

CamocrositensHas pabora: 90 gac.
Bcero gacos: 180, Bcero 3au. en.: 4

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: M.A. bypHycCy3sH, KaH]. 9KOH. HayK

[Iporpamma obcyxieHa Ha 3aceflanni KadeIpbl JIOTUCTHYECKUX cucTeM U TexHonoruii 04.06.2020



AHHOTANMA

VYueOHast OUCUMIUIMHA BXOJUT B COCTaB yueOHOH mporpammbl OakanaBpuara HampasieHusi « CHCTEMHBIN
aHaJIM3 M YNPaBICHHUE»,0THOCUTCA K BapHaTHBHOW dYacTH oOpas3oBaTenbHON mporpammsl. JlucnumninHa
¢dopmupyer 0a30Bble 3HAaHUS, HEOOXOOMMBIC JJIsl PpEIICHUS 3aJad MPOCKTUPOBAHUS, aHajiu3a H
COBEPILEHCTBOBAHUS CHCTEM YIPABJICHUS B TEXHUYECKUX M COLMAIBHO-)KOHOMUYECKHX CHUCTEMax B
YCIIOBUSIX CJIOKHOTO B3aMMOJEHCTBHS pa3HOOOpa3HBIX (aKTOPOB, XapaKTEPU3YIOLUIMXCS HE BIIOJTHE
U3yYEHHBIMU CBSI3IMU U BBICOKOW  CTeNEeHbIO  HeomnpeAea€éHHOCTU.CTyNeHT  H3ydalolui  Kypc
«MogenupoBaHue CHCTEM» HOJDKEH OBJIAACTh OOIIMM MOHSATHHHBIM anmaparoM W HAayYUTbCS NPUMEHSTDH
TEOPETUUECKUE 3HAHMSI HA IIPAKTHKE.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI
* 03HAKOMJICHHE C OCHOBAMH MaTeMaTH4ECKOM TCOPUHN CUCTEM;

® an06peTeH1/Ie HaBBIKOB B IMPAKTHYCCKOM HCIIOJIb30BaAHUN, IOCTAHOBKE H PCEIICHUM 3aJayd
MPOCKTUPOBAHUSA, U CO3JaHUU CUCTCM.

33]13‘[1/[ JAUCHUIIINHBI

*  MOCTI)KEHHE MHUPOBO33PCHUYECKOTO U KYJIBTYPHOTO 3HAYEHUS TEOPUU CHCTEM KaK HE0OXOIUMOTO
pe3ynbTara pa3BUTHS HayKd ¢ y4€TOM moTpeOHOCTed uccienoBaHHsA BcE Ooliee CIOXKHBIX OOBEKTOB
TTO3HAHUS;

. co3anre 0a30BOM TEOPETHUYECKOH OCHOBHI M DJJIEMEHTAPHBIX HABBIKOB, HEOOXOIMMBIX JUIS
CTAHOBJICHUS CUCTEMHOTO MUPOBO33PEHUS U OBIAJACHUS CUCTEMHBIM [IOAXO0JI0M;

*  OBJQJICHHE TOHATUHHBIM amlapaToM TEOPHUU CHUCTEM KaK YacThlO NMPOPECCHOHAIBHOTO S3BIKA
COBPEMEHHOTO YIIPABIICHIIA;

¢ MU3YYCHHUC O6H_[I/IX 3aKOHOB YIIPAaBJICHHUS CIIOKHBIMU CUCTEMAaMU,

¢ OBJIaJ€HUEC HaYaJIbHbIMU HABBIKAMH IMNPHUKIAJHOTIO CUCTECMHOI'0O aHAaJIM3a B LCIAX HUX JajbHEHIIero
Pa3sBUTHA B JUCHUIINIMHAX YIIPABJICHUYCCKOI'O IUKJIA.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyert 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 331a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManny,
MNPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iIHyYHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

VYK-3.1 CmhocobeHn  ycTaHaBnuBaTh  pasHbie  BHJBI

YK-3 Crioco0OeH 0CyIIeCTBIATE COIMATEHOE KOMMYHUKAIIMH (yuebnyto, HAay4HYIO, JEI0BY1O,
B3aUMOJIEHCTBHE U PEATM30BBIBATH CBOKO POJIb B [HE(GOPMaIbHYIO U 1p.)
KOMaH[Ie VYK-3.2 B3auMonelcTBYeT ¢ JIPYIMMH 4YJ€HAMH KOMaHIBbI
JUIsl AOCTHOKEHUS! I0CTaBJIEHHON 3a1a4u
OIIK-1.1 OcymecTBisieT JIEKOMITO3UIIHIO 3a/1aun
OIIK-1 CriocobeH aHaIM3UpOBaTh 3a1a4u yIpaBJeHUs, BbIIEsAET 0a30BbIE COCTABIISIOIINE 33/1a91
YIpaBiI€HUs B TEXHUYECKUX CUCTEMAX HA OIIK-1.2 PaccMmaTtpuBaeT BO3MOXKHBIE BapUaHTHI PELLICHUS
OCHOBE IIPUOOPETEHHBIX 3HAHUM 3aJaud YIpaBJeHUs] B TEXHHUUECKHUX CHCTEMaX, OLIEHUBAET

X JOCTOMHCTBA U HEAOCTATKKU




OIIK-3 CnocobeH mpUMeHSTh MOTy4YeHHbBIE
3HaHUS, YMEHHS U HABBIKHU JJIS1 pEIICHUS
THUIOBBIX 33J1a4 yIIPABJICHUS B TEXHUUECKUX
cucreMax

OIIK-3.1 Bnameer OCHOBHBIMH IMOHSITHSIMH W 3aKOHAMHU
TEOPUH yIPaBICHUSI

OIIK-6 CriocobeH npuMeHsITh MaTeMaTHYECKue,
CHCTEeMHO-aHAJIMTUYECKNE, BEIYNCIUTEIbHBIC
METO/IbI U IPOTPaMMHBIE CPEICTBA AJIst
peleHns MPUKJIAAHBIX 3a1a4 B 00J1acTh
CO3JIaHMsI CUCTEM aHAJIN3a U aBTOMAaTHYECKOTO
yIpaBICHUS U X KOMIIOHEHTOB

OIIK-6.1 IIpumenser €CTECTBEHHOHAYYHbIE u
OOIEHHXEHEPHBIE ~ 3HAHUS, METOABl MaTeMaTHYECKOTo
aHanu3a M MOJAEIUPOBAaHUSA, METOABl BBIYHCIUTEIBHON

MaTeMaTUKHU ISl aHaIu3a MOACICH U peuICHUA HAY4YHBbIX W
TCXHUYCCKHUX 3aaa4

OIIK-6.2 [IpumMeHsieT mporpaMMHBIE CPEACTBA IJIsl PELLICHUS
NPUKIAJHBIX 337a4 B 00JIACTH CO3/1aHMSI CUCTEM aHalINu3a U
ABTOMAaTHUYECKOTO YIPABICHUS U MX KOMIIOHEHTOB

OIIK-6.3 Hcnons3zyer mporpaMMHbIE JUTST

pa3pa60TKH I/IH(i)OpMaLII/IOHHBIX CHUCTEM

cpencTBa

OIIK-6.4 OcyuecTBisieT HOUCK HEOOX0ANMOM HH(pOpMaH
B 0a3ax JaHHBIX ¥ HHPOPMAIIMOHHBIX CUCTEMAaX

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.

. METOJbl M MOJACIH TEOPUH CUCTEM M CHCTEMHOTO aHajm3a, 3aKOHOMEPHOCTH MOCTPOCHHS,
(YHKIIMOHUPOBAHUS M Pa3BUTHSI CUCTEM, TIelIc00pa3oBaHus,
* NPUHIUIUAIBHBIC OTJIHYHS CHCTEMHBIX OOBEKTOB.

YMETB:

* CTPYKTYPHUPOBATh W aHAIM3UPOBATH LEJIU U (PYHKIIMU CUCTEM YIPaBICHHUS, IPOBOANUTH CHCTEMHBIH
aHaAJIN3 NPHUKJIAHON 00JIaCTH, IPUMEHSTh MOJICIMPOBAHHE CUCTEM;

*  BBIABIATH U ONKCHIBATH CUCTEMHBIC XapaKTEPHCTHKH CIOKHBIX OOBEKTOB M YEIOBEKO-MAITMHHBIX
KOMIUIEKCOB | CPEJICTB 00paboTKu WH(pOpMAIIUH.

BJIAJIETh:

¢ MCTOAAMH MOIACIUPOBAHUA PAZTNIHBIX obOmacTeit ACATCIBHOCTU U MHCTPYMCHTAJIBHBIMHA CpCIaMU

€€ U3y4eHus;

*  METOJOJOTHEH CHCTEMHOTO TOIX0Ja, METOJaMH BBISBICHHUS CHCTEMOOOpa3yromux (HakTopoB B
JeSITETLHOCTH JIIOICH U OpTaHU3allii, METOJJaMH MOJICITMPOBAHUS PA3IMYHBIX 00IacTell NeATeIbHOCTH
U UHCTPYMEHTAJIbHBIMU CPEAAMU €€ U3yUCHHUSI.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 [Mpenmet, s3bIK, 3a4a4d W METOAIBI ) 4 7
TEOPHUU CUCTEM
2 Buner u coiicTBa cucreM 2 4 14
3 KubepueTnueckne cucteMbl 4 8 7
4 [TonsiTHE CTPYKTYPHI B TEOPUU CHCTEM 3 6 7
5 Nsmepenne cBOOOIBI cUCTEM 4 8 7
6 Ilenp kak OOBEKTHMBHAs CUCTEMHas 4 3 7
KaTeropus
7 CucTeMHBI aHaU3 - OCHOBHOH MeETOI 4 ] 7
TEOPHUHU CUCTEM




3 TeopeTuko-cucTeMHbIe OCHOBBI 3 6 7
MaTeMaTH4YeCKOro MOJICIIMPOBAHUS

9 CuHTeTHYeCKUI METO B TEOPHH CUCTEM 4 8 27

Hroro yacos 30 60 90

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 5 (Ocennuit)
1. Ilpeamer, A3bIK, 3a1a41 1 METOABI TEOPUU CUCTEM

[Ipennocbuiku BO3HUKHOBEHHUsS! Teopu cucteM. OmpeneneHue moHsATHA «cuctema». CTpykTypa
Teopuu cucteM. Meroasl Teopun cucreM. CBsi3b TEOPUU CUCTEM C JPYTUMU HayKaMu.

2. Buabl 1 cBOMCTBa CUCTEM

Knaccuduxammst cucrem. CBOHCTBa CHCTEM: LEJIOCTHOCTb, CIOXKHOCTB, CBS3HOCTb, CTPYKTYDa,
OpraHM30BaHHOCTH, pa3HoOOpa3ue. HenmHeiHbIe THHAMHYECKHE CHCTEMBI.

3. KubepHeTnueckue CUCTEMBI

Outponus u uHpopmanus. Ilonstue kuOepHeTnueckor cuctembl. CTpyKTypa KHOEpHETHUYECKON
CHCTEMBI: YIPAaBJISIONIAs U yIpaBisgeMasi OJCUCTEMBI, IpsMasi U oOpaTHas CBsI3b, Pa3OMKHYTBIA U
3aMKHYTBI KOHTYPBI yIpaBieHHUS. 3aKOH HE0OXOAMMOro pa3zHooOpasus. DyHKUMHU yIpaBieHUS:
cTabWIHM3anus, BBITOTHEHUE IPOTPAMMBI, OIITUMHU3AIUS, MOHUTOPUHT.

4. Ilonatue CTpyKTyphl B TEOPUU CUCTEM

Unentnunsie crpyktypel B mnpupone. llonstue monsa. Crpykrypa mons mo b. Paccemy, eé
NpUIOXKEeHne K Teopun cucreM. [loHATus «um3zomopdusm» u «romomophusm». MneHTHyHOCTH
CTPYKTYPBI KaK KJIACCU(UKALMOHHBII MPU3HAK.

5. Usmepenue cBOOOIBI cucTeM

AHamu3 conmepikaHHsS Kareropum «cBobOoma». OmpeneneHue CBOOOIBI KaK CHUCTEMHOW KaTETOPHHU.
KonnuectBeHnas Mmepa cBo00/IbI. 3HaYEHHE CBOOO/IBI JIJIS aJIANITUBHBIX CHCTEM.

6. Llenp kak OOBEKTHBHAs CUCTEMHAsl KaTeropus

AHanmm3 coziep)KaHusl Kareropuu «uenby». LlemecooOpasHocTs M moBeneHue cucteM. [lomxombl K
U3MEPEHUIO 11eJeCO00pa3HOCTH. MeTonsl HCCIeAoBaHus Lenecoodpa3sHocTH. Mepapxust ueneit
XO3SIICTBEHHBIX CUCTEM.

7. CHCTEMHBIH aHATIU3 - OCHOBHOMU MCTOA TCOPHUU CUCTEM

Henp cucremHoro ananu3za. [locineqoBarenbHOCTh BBINOJHEHUSI CUCTEMHOrO aHanu3a. [Ipuémsl
CHUCTEMHOTO aHajiu3a: METOA 4YEPHOTO SIIHMKA, METOH JIEKOMIIO3UIIUW, METO]l aHAJOTHH, MPHUHIIMII
MOJICIIMPOBAHUS, SBOJIOUMOHHBIA METOJ, DKCHEPTHBIA METOMA, METOAbl CTaTUCTUYECKOTO aHaIu3a
cBsa3eii. CuHCTeMHOE OIIMCaHHME DHKOHOMHMYECKOro asaiusa. IlociaenoBaTebHOCT M METOMBI
OpraHU3alUH CIOXKHBIX IKCIIEPTHU3.

8. TeOpCTI/IKO-CHCTGMHLIe OCHOBBI MATEMATUYCCKOIO MOACITIUPOBAHUA



T'omomopdusm - Tteoperuueckas OCHOBa MojenupoBaHus. lloHsTHE Monenu, MareMaTH4ecKon
MOJEJIN, MaTeMaTH4eCKOro MOJIEJIMPOBAaHUs, SKOHOMHUKO-MaTeMaThuyeckoro Mozaenuposanus (o B.C.
HemunnoBy). Cdepa u  rpaHumsl OpUMEHEHHS ~ MaTeMaTHYecKoro  MOJEIMPOBAHUSI.
[MocnenoBareIbHOCTh  pa3pabOTKU  MaTeMaTHYecKoW Moaend. Monenb Kak HHCTPYMEHT
SKOHOMHUYECKOro  aHanu3a. lloHsTHe 00 HWMHTAaUMOHHOM  MoAenupoBaHuMH. (OCHOBHOE
[IPEIIION0KEHNE UMUTALIMOHHOIO MOJIEIIMPOBaHUSI.

9. CuHTEeTHYECKUI METOJ] B TEOPUH CUCTEM

[TpukianHOe 3HaYEHHE METOJa CHHTE3a CHCTEM C 3aJaHHBIMH CBOMCTBaMU. OCHOBBI METOJOJIOTHH
CHHTE3a CHCTEM OpPraHH3alMOHHOTO ympasieHus. [lokazarenn HEeHTPaTbHOCTH U NepUPEPHITHOCTH
9JIEMEHTOB CHCTEMBbl OPraHU3alMOHHOTO YIPABJICHUS, UX MPHUMEHEHHE B pactpenesieHuu QyHKIui
ynpasnenus. [logxomel K  pemieHHr0 3agad  (OPMUPOBAHUS TOCYIAPCTBEHHOW ITONUTHUKU
peryarpoBaHus Ou3Heca.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

yueOHast ayTUTOpHsl, OCHAIICHHAS MYJbTHMEANA IPOEKTOPOM U IKPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. AnronoB A. B. CuctemHslif ananus: yue0. 1uis By30B / A. B. AHTOHOB. - 2-e u3n., crep. - M.:
Bricmas mxoia, 2006. - 454 c.: wi.
2. Bonkosa B.H., [lenncos A.A. Teopus cucreM u cuctemublil ananus / B.H. Bonkosa, A.A. [lenncos
- M.: KOpaiit. - 2010.
3. IleperynoB ®@.U., Tapacenko @.I1. Beenenue B cucTeMHbIi aHam3: Y4eOHOe mocoOre AJis By30B. -
M. Beicmag mikosna, 1989
4. Teopwus cucTeM U METONIBI CUCTEMHOI'O aHAJIN3a B yripasieHnH U cBsi3u / B.H. Bonkosa, B.A.
Boponkos, A.A. Jlenucos u ap. - M.: Pagmno u cBs3b, 1983.

JomnonHurensHas aureparypa
1. ®omun I'I1. Maremarrdyeckue METOABI K MOJEIIN B KOMMEpUECKon aearenbHocTH: YueOHuk / .11
®omuH - 2-e n3g. M.: Gunancsl U craructuka. — 2005
2. byceirun A.B. D¢ dextuBHbiil MeHeKMEHT: Y4ueOHuk. - M.: Uza-so «@unnpeccy, 2002.
3. Becnun B.P. Menemxment: Yuebnuk. M.: - TK Ben6u, M3a-so: [Ipocnekrt, 2004.
4. Buxanckuii O.C., HaymoB A.W. MeHE)KMEHT: Y€I0BEK, CTPATEeTHsl, OPTaHU3aIlHs, POIIECC:
Vuebnuk. - M.: U3n-so MI'Y, 2003.

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

1. http://assessment.ru/ - 06pa3oBaTeIbHBIN CANUT MO YIIPABICHHUIO YSTIOBCUCCKUMH PECYPCAMH.
2. http://www.systemdynamics.org/ — caiiT 001IecTBa 110 U3yUYSHUIO CUCTEMHON JTUHAMUKH

3. http://pespmc1.vub.ac.be/SYSTHEOR.html - o6pa3oBaTenbHbIil CAiT 110 TEOPUH CUCTEM

4. http://projects.isss.org - caliT 00OIIeCTBa 110 UCCIICTOBAHUIO CHCTEM

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYIIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.

JIJ1st KOHTPOJIS ¥ KOPPEKITUU 3HAHUH 00yJaroIrecss MOTYT UCIIOb30BaTh KOMIIBIOTEPHOS
TECTUPOBAHHE, B TOM YKCIIE HA TIOPTAJIE WWW.i-eXam.ru.



B npouecce camocTosATeIbHOM PabOThI 00YHaIONIMXCs BO3MOXHO UCIOJIb30BAHUE TAKUX IPOTPAMMHBIX
cpeacts, kak SPSS, SAS Enterprise Miner u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemHoe ocBoeHHE Kypca TpeOyeT OONBLION caMOCTOSTeNbHOHW paboThl cTyneHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HEOOX0AMMOe BpeMs 1Sl pabOoThI CTY/IEHTa HaJl TEMOH.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— U3y4EHHE PEKOMEHIOBAHHOM JINTEPATyphI;

— npopaboTKy yueOHOro Marepuana (10 KOHCIIEKTaM);

— pelIeHHe 3a1a4, IPeAIaraeMbIX CTYJCHTaM Ha 3aHATHAX;
— MOZITOTOBKY K TECTaM M OIPOCaM.

PyKoBOJICTBO M KOHTPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3yNbTare
aHa/IM3a UTOTOB TECTOB U OMPOCOB MO PACCMOTPEHHBIM TEMAM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: CuCTeMHEI aHAIIN3 U yHpaBJICHUC
IIpO(l)I(lJIb MnoATrOTOBKMU: CucTeMHEI aHAIIN3 U YHOpaBJICHUC B TCXHUYCCKUX, SdKOHOMHUYCCKUX U COITUAJIIBHBIX
CUCTCMax

®usrex-mrkoiaa A3poKocMUYecKux TeXHONOr it
kadeapa JIOTHCTHUECKUX CHCTEM U TeXHOJIOTUi

Kypc: 3
KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 5 (oceHHuil) - JuddepenuupoBannslii 3a4eT

Pa3zpatGoTunk: M.A. bBypHycCy3sH, KaH/. 3KOH. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-3 CnocoGen ocyniecTBIsITh COIMANBEHOE
B3aMMOJICHCTBHE U PEaIn30BbIBATH CBOIO POJIb B
KOMaH/Ie

VYK-3.1 CmocobeHn  ycTaHaBiuBaTb  pasHble  BUJBI
KOMMYHHKAILIUH (yuebnyto, Hay4HYIO, JIETIOBYIO,
He(OopMalIbHYIO U Jp.)

VYK-3.2 BzaumoneicTByeT ¢ ApPYrMMH YJ€HAMH KOMaHbI
IUISL AOCTHOXKEHUS IOCTABICHHON 3a7a4u

OIIK-1 CriocobeH aHaM3UpOBaTh 3a/1a4u
YIpaBJICHUS B TEXHUUECKUX CUCTEMax Ha
OCHOBE IIPHOOPETEHHBIX 3HAHUH

OIIK-1.1 OcymecTBiseT JIEKOMITO3HITHIO 3a1a91
yIpaBJeHUs, BBIIENSET 0a30BbIE COCTABIISIIONINE 3a/1a91

OIIK-1.2 PaccmarpuBaeT BO3MOXKHBIE BapHAHTHI PEIICHHS
3aJaydl YIpaBJeHUs] B TEXHUYECKHUX CHCTEMaX, OLICHWUBAET
UX JOCTOMHCTBA U HEAOCTATKU

OIIK-3 CriocobeH npuMeHSTh MOTy4YeHHBIE
3HAHUS, YMECHUS U HABBIKY ISl PELICHHS
THUIOBBIX 33]1a4 yIPABJICHUS B TEXHHUYECKUX
cucTeMax

OIIK-3.1 Bnanmeer OCHOBHBIMHU IIOHSITHSIMHU W 3aKOHAMH
TEOpUHU yIPaABICHUS

OIIK-6 CriocobeH mpuMeHSITh MaTeMaTHUECKHE,
CHUCTEMHO-aHAJINTHYECKHE, BEIYUCIUTEIbHBIE
METO/Ibl ¥ POTrPaMMHBIE CPEACTBA IS
peleHus MPUKIAIHBIX 3aa4 B 00JacTu
CO3/IaHUS CUCTEM aHAJIN3a U ABTOMAaTH4YECKOTO
YIPaBJICHUS U UX KOMIIOHEHTOB

OIIK-6.1 [Ipumensier €CTEeCTBEeHHOHAYYHbIE u
OOIICWH)XCHEPHbIE 3HAHHS, METOABl MaTeMaTH4YeCcKOro
aHaJgM3a M MOJAEIMPOBAHMSA, METOIAbl BBIYHUCIUTEIHHOM

Mar€MaTUuKH OJIs1 aHaJIn3a MOI[CJ'IGﬁ " pCHICHUS HAYYHBIX U
TEXHUYCCKUX 3aJa4

OIIK-6.2 [IpumensieT mporpaMMHBIE CPEACTBA JIJISl PEeLICHUS
MPUKJIAAHBIX 3a[a4 B OOJIACTH CO3/IaHUSI CHCTEM aHalu3a U
aBTOMAaTHUYECKOT'0 yNPABICHUS U UX KOMIIOHEHTOB

OIIK-6.3 Hcnonmp3yeT mporpaMMHBIE —CpPEICTBa
pa3paboTku UHPOPMAITMOHHBIX CHCTEM

IS

OIIK-6.4 OcymecTBisieT TOUCK He0OX0AMMOM HHpOopMaIu
B 0a3ax JaHHBIX U HH(POPMAIIMOHHBIX CHCTEMaxX

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL <(MOI[CJ'II/IpOBaHI/Ie CHCTCEM» O6y‘laIOHle/'IC$[ JOJIKCH:

3HAThb:

® METOAbI U MOJACIU TEOpPHU CUCTEM M CUCTEMHOIO0 aHaJin3a, 3aKOHOMCPHOCTU IIOCTPOCHUA,
(bYHKI_H/IOHI/IpOBaHI/ISI " pa3BUTHA CUCTECM, LICHCO6pa3OBaHI/I$I;
¢ TNPUHOUIIMAJIBHBIC OTIIMYNA CUCTEMHBIX 00BEKTOB.

yMeThb:

* CTPYKTYPHPOBATh U aHAIM3UPOBATH IIETH U PYHKIUH CUCTEM YTIPABICHUS, IPOBOAUTH CHCTEMHBIN
aHaJH3 MPUKIIATHONW 00IacTH, TPUMEHSTh MOJICITUPOBAHUE CUCTEM;

*  BBIBJSITH U ONHCHIBATH CUCTEMHBIC XaPAKTEPUCTHKH CIIOKHBIX OOBEKTOB M YeJIOBEKO-MAIIHHHBIX
KOMILJIEKCOB M CPEICTB 00paboTku nH(pOpMAaInY.

BJA€Th:




¢ MCTOAAMH MOACINPOBAHUSA PA3JTIUIHBIX obnacreit ACATCIBHOCTU U MHCTPYMCHTAJIbHBIMU CpCAaMU

€€ U3yUYCHUS;
*  METOJIOJIOTHEH CHCTEMHOTO TOAXO/a, METOJaMH BBISBICHHUS CHCTEMOOOpPa3yrommx (akTopoB B
JIESTEIBPHOCTH JIFONIeH W OpraHu3annid, METOoJJaMU MOJISIIMPOBAHUS PA3IMYHBIX 001acTel NEeATEeIhHOCTH

U MHCTPYMEHTAJIbHBIMU CPElaMU €€ U3YUCHMUS.

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



3. [lepeyeHb THUNOBBIX KOHTPOJIBHBIX 3aJaHUIl, MCHOJb3yeMbIX AJf OLEHKHM 3HAHMI,
YMEHHIi, HABbIKOB

Jucuunnuna «MonenupoBaHie CUCTEM» MPEeIonaraeT clieayromue GopMbl KOHTPOJIS:

1.

Tekyiunii KOHTPOJIb - OLIEHKA 3HAHWM, YMEHUN U HaBBIKOB, KOTOpas MPOBOJIUTCA HA
IPAKTUYECKUX 3aHATHX, U HAIIPABJIEHA HA 3aKPEIJICHHE U3YYEHHOTO U IIPOBEPKY
IIPABWJIBHOCTH OHUMAHUS CTYAEHTaMU BHOBb BOCIIPHUHSTOIO MaTepUaia.
WroroBsiii KOHTPOIb — MU depeHINPOBaHHbIN 3aueT. [uddhepeHnnpoBaHHbIi 3a9eT

HNPOBOJMTCS B OpME YCTHOTO Ompoca 1o ouiery. buier cocTouT u3 IByX BOIIPOCOB.

IlepedyeHb KOHTPOJIBHBIX BOIIPOCOB U1 IIPOBEIECHUS TEKYILEr0 KOHTPOJIS:

1.

o0 ~wd

~

9.

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

26.

Yro Ttakoe cuctemHbll aHanu3? UTo BXOAUT B MNpPEAMETHYIO 00JacTh CHCTEMHOIO
aHasnza?

KakoBbI OCHOBHBIE CUCTEMHBIE METOBI U IPOLIEAYPHI?

UYro Takoe 1eib, CTPYKTYpa, CUCTEMA, IOJICUCTEMA, 3a/1a4a, pELIeHHE 3a/1a4u, ipodiema?
KakoBbl OCHOBHBIE NPHU3HAKM W TOMOJOrMM cucTeM? KakoBbl MX OCHOBHBIE THIIBI
onucaHui?

KaxoBbl 3Tans! cucteMHOro aHanu3a? KakoBbl OCHOBHBIE 33JJa4H 9TUX ITaroB?

KakoBbl OCHOBHBIE CXOACTBAa M OTIMYMS (PYHKIMOHHUPOBAHUS W PA3BUTHUS, PA3BUTHI U
CaMOpa3BUTHUS CUCTEMBI?

B 4em cocTouT ruOKOCTh, OTKPBITOCTD, 3aKPBITOCTH CUCTEMBI?

Kakue cuctembl Ha3pIBalOTCS SKBUBAJICHTHBIMU? YUTO Takoe mHBapuaHT cucreM? Yto
TaKoe U30MOpPH3M cuctem?

Kak xnaccudunmpyrorcest cucteMbi?

Kakas cucrema Ha3biBaeTcst 00IbLION? CIOKHON?

Yem ompenensieTcss BbIUMCIUTENbHAS (CTPYKTypHas, JUHAMUYECKAs) CIO0XXHOCTb
cuctembl? [IpuBenuTe npuMepsl TAKUX CUCTEM.

UYro Takoe wunpopmanus? Kak kimaccuduuupyercs undopmanusa? Yem ornmuaercs
uH(popMalus oT cooOIIeHns?

KakoBbI OCHOBHBIE SMITUPUYECKHE METOABI MOTydeHUs! MHpopMaruu?

KaxoBbl OCHOBHBIE TEOPETUUECKHE METO/IbI MTOTYUEHUSI HHPOpMAIH?

UYro takoe Mepa uHpopmanuu? Kakossl o6mue TpedboBanus kK Mepam HHpopMaruu?

B uem cwmbicn konmmyectBa uHpopmanuu no Xapmiu u lllenHony? KakoBa cBs3b
KOJINYeCTBa MH(OPMAIIUK U SHTPOIUH, Xa0ca B cUCTeMeE?

KaxoBa Tepmoaunamuueckas mepa uHpopmanun? KakoBa KBaHTOBO-MEXaHUYECKask Mepa
uHpopmanuu? UTto OHM OTpakaroT B cucteme?

Uto Takoe ympaBieHUE CHCTEMOW W ympaBieHue B cucreme? [losicHUTEe MX OTIMYUSA U
cxozactBa. Chopmynupyiite QyHKIMH U 33a4H YIPABICHUS CHCTEMOH.

B yem cocrout npunnun Omobu? KakoBbl Tumbl ycroitunBoctu cucreM? Kak cBsi3aHbl
CIIO)KHOCTh M YCTOMYMBOCTh cucTeMbl? KakoBa B3auMOCBsA3b (YHKIMH M 3a1ad
yIpaBIEHUS] CUCTEMOM?

UYro Takoe KOTHUTUBHAs cxema (perierka)? /11 4ero u kak ee MOYHO HCIIOJIb30BaTh?
Urto Takoe nadopmannonHas cucrema? Uto Takoe nnpopmarmonHas cpena?

Yro Takoe nH(poOpMaIMOHHAsA cucTeMa yrpaBieHus? KakoBsl ee THUIIBI?

B yem cyrb cucteMHOro mpoeKTHpoBaHHUS HHGPOpPMaMOHHON cucteMbl? KakoB ero
YKU3HEHHBIA IUKJI?

UYro Takoe caMoOpraHu3alys, CaMoOpraHU3yIoIasics cucrema?

SBnsiercs nu mo0ast cucteMa camoopranusyromieiica? Kakue cucteMsl Becerjja mpuBOAST
K caMOOpraHHu3anuun’?

KakoBbl OCHOBHBIE aKCMOMBI HH(pOpMaMOHHOW cuHepreTuku? KakoBbl OCHOBHBIE
CUHepreTHyeckue npuHUuMsI [lpuroxuna?



27.Yro Takoe MOJIeNb, IS Uero OHA HY)KHA M KaK ucnoibsiyercs? Kakas Moens Ha3bIBaeTCs
CTATUYECKOH (IMHAMHYECKOU, TUCKPETHON U T.1.)?

28. KakoBbI OCHOBHBIC CBOMCTBA MOIENICH M HACKOJIBKO OHU BaXKHBI?

29. Yto Takoe KU3HEHHBIN ITUKII MOACIUPOBAHUS (MOACIUPYEMON CHCTEMBI)?

30. Yto Takoe MareMaTHYECKasi MOAEIh?

31. Yro Takoe nuHeapu3anus, UASHTU(PUKAIUS, OLEHKA aJIeKBATHOCTU U YYBCTBUTEIBHOCTH
Moenu?

32.UTo Takoe BBIYMCIMTEIBbHBIA WM KOMIBIOTEPHBIA dKciepuMeHT? B dem ocoOeHHOCTH
KOMIIBIOTEPHOT'O MOJICTTUPOBAHUS TI0 CPABHCHHUIO C MATEMATHYECKUM MOJICTUPOBAHUEM?

33.Yro Takoe sBoitolnoHHOE MojenupoBanue? KakoBbl kputrepun 3)pPeKTUBHOCTU TpU
OBOJIIOIIMOHHOM ~ MojenupoBaHuu? Jlis Kakoro TUMa MPOTHO3MpPOBaHUS (IO
JUINTETIbHOCTU)  UCHONB3yeTcsl U sABisAeTcs  A()(PEKTUBHBIM  3BOJIOIHMOHHOE
MOJIEJIUPOBaHUE?

34. Yto Ttakoe npuHATHE penieHus? YTo Takoe Mojae3HOCTh PEIICHHMS?

35. Uro Takoe JITIP, CITP, UCIIP?

36.Kak wmoryr kmaccuduuupoBaTbcsi 3amaud npuHATHS — pemieHui? Kak  Bauser
HEOIPEACIICHHOCTh 1 MHOTOKPUTEPHAILHOCTD Ha TAKYIO0 KJIACCH(PHUKAIUIO U HA PEIICHHUE
3a[ja4y IPUHSTHS PEIICHUN?

37.Yro Takoe 3HaHUs, MeTazHaHUA? UTO Takoe MpeacTaBIcHUE 3SHAHHUA?

38. Uro takoe kareropus, pyHKTOp?

39. KakoBbI THITBI MO/IETICH 3HAHUH, X XapaKTEPUCTHKH?

40. KakoBbl OCHOBHBIE JIEMEHTHI HOBBIX HH()OPMALIMOHHBIX TEXHOJIOTHI1?

[lepeyeHb KOHTPOJIBHBIX 3aJaHUM JIJIs1 IPOBEICHUS TEKYILIETO KOHTPOJIS:

1. PaccmoTrpum cucteMy I€UCTBUTEIBHBIX YUCEN, KAKI0€ U3 KOTOPBIX IPEACTABIIAET cOO0M
ouepenHoe (10 cienayoomend nudpsl mocie 3amnaroil) npubnuwxenue uucia "ou": 3; 3,1;
3,14; : . YkaxuTe MaTepHalIbHbIN, YHEPreTUUECKUN, NH(POPMAITMOHHBIN, YEIOBEUECKUH,
OpraHU3allMOHHbIN, MPOCTPAHCTBEHHBIM M BPEMEHHOH acHeKTbl PAaCCMOTPEHHS 3ITOU
CUCTEMBI. YKa)KUTE IPOTUBOPEUMS MEKY ITO3HAHUEM 3TOI CUCTEMBI U €€ PECYPCAMHU.

2. KakoBbl moacucteMbl cuctemsl "BY3"? Kakue cBs3u MeXIy HUMH CYIIECTBYIOT?
Omnucarh WX BHEIIHIO M BHYTPEHHIOWO cpeny, CTpykrypy. Kmaccuduuumporats (c
MOSICHEHUSIMH ) TIOJCUCTeMBI. OnucaTh BXOJ, BBIXO/I, II€b, CBSI3U YKAa3aHHOW CHCTEMBI U
ee nojcucreM. HaprucoBaTh TOIOJIOTHIO CUCTEMBI.

3. ITlpuBectn mpuMep HEKOTOPON CHCTEMBI, yKa3aTh €€ CBSI3U C OKpyXarollei cpenoi,
BXOJIHbIE U BBIXOJHBIE IApaMeTpbl, BO3MOXKHbBIE COCTOSHUS CUCTEMBI, MOJCHUCTEMBI.
[Tosicauth Ha STOM npuMepe (T.e. Ha IpUMepe OJIHOM U3 33a]]a4), BOZHUKAIOIINUX B JaHHON
CHUCTEME KOHKPETHBIM CMbICI NOHATHM "pemmTh 3amauy” u '"pelleHue 3agadu’.
[TocTaBuTh 01HY IPOOIEMY /17151 STON CUCTEMBI.

4. Tlpusectu mMopdonornyeckoe, HHGOPMALUOHHOE U (YHKIMOHATILHOE OMUCAHUS OJIHOM-
JIBYX CHCTEM. SIBISIIOTCS JIM 3TU CUCTEMBl IUIOXO CTPYKTYPUPYEMBIMH, IIOXO
dopmanusyembiMu cuctemamu? Kak MOXKHO yIydIIUTh MX CTPYKTYPHUPOBAaHHOCTH U
dbopMann3zyeMocTsb?

5. CocraButh crnenugpuKauu cucteM (OmucaTh CHUCTEMBI), HAXOJAIMIMXCS B pPEXKUME
pa3BUTHUA U B peXUME PYHKIIMOHUPOBAHUA. YKa3aTh BCe aTPUOYTHI CUCTEMBI.

6. IlpuBecTn mpUMEpPHl CHUCTEM, HAXOMISIIUXCS B OTHOUICHHWU: a) pe]IeKCUBHOM,
CUMMETPUYHOM, TPAH3UTUBHOM; 0) HECUMMETPUYHOM, pe(IECKCUBHOM, TPAH3UTHBHOM;
B) HETPAH3UTHBHOM, pEQIIEKCUBHOM, CHMMETPHUYHOM; TI) HepehIeKCUBHOM,
CUMMETPUYHOM, TPAH3UTHUBHOM; /1) SKBUBAJIECHTHOCTH.

7. HaiitTu m ommcaTh JIB€ CHCTEMBI, Y KOTOPBIX €CThb WHBapuaHT. M3omopdHBI 71U 3TH
CUCTEMBI?



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

[IpuBectu npuMep OJTHON-ABYX CIOKHBIX CUCTEM, MOSICHUTH IPUYUHBI U TUIT CII0KHOCTH,
B3aMMOCBS3b CIIOKHOCTEH pA3JIMYHOTO TUMA. YKa3aTb Mepbl (MPUEMBI, MPOLEAYpPHI)
OLICHKH CJIO’KHOCTH.

BriOpaB B kauecTBe Mephl CI0KHOCTH HEKOTOPON SKOCHUCTEMbI MHOTOOOpaszue BHOB B
HE, OLIEHUTH CI0KHOCTh (MHOT000pa3nue) CUCTEMBI.

[IpuBecT mnpUMEp OLEHKH CIOXKHOCTH HEKOTOpPOro ¢parMeHTa JHUTEepaTypHOro
(My3BIKaJIBHOTO, >KUBOIMCHOT0) TPOU3BEICHUS.

JUis 3amgaum  pelieHus KBaJpaTHOTO YpPaBHEHUS YKa3aTb BXOIHYIO, BBIXOJHYIO,
BHYTPUCUCTEMHYIO HH(POPMAINIO, UX B3aUMOCBSI3H.

[Toctpouth TakTHKy H3y4deHUs (UCCIIEOBAHMS) SMUAEMHUHU TPUIINA B TOPOAE TOJIBKO
AMIUPUUYECKUMU (TEOPETUUECKUMU, CMELIAaHHBIMU ) METOAAMMU?

OMIIUPUYECKUMH (TEOPETUUYECKUMHU, SMIIMPUKO-TEOPETUUECKUMH) METOJIaMU TMOJYYUTh
UH(POPMALIKIO O TTOrojie (OMUIINTE B OOIIUX YepTax MOAXOIbI).

Cucrema umeetr N paBHOBEpOATHBIX cocTosHUN. KonnuecTBo nHpopmanuu B cucteme (0
€e COCTOSHMM) paBHO S5 OuT. UeMmy paBHa BEpOATHOCTh OAHOTO cocTosiHUA? Ecnm
COCTOSTHUE CHUCTEMbl HEU3BECTHO, TO KAKOBO KOJIMYECTBO MH(popMmaiuu B cucreme? Eciu
U3BECTHO, YTO CHUCTEMa HAaXOJUTCSI B COCTOSHUM HOMEpP 8, TO YEMY pPaBHO KOJIMYECTBO
uHpopmanun?

Hekoropast cucrtema MOKET HAXOAUTHCSA B YETHIPEX COCTOSHUSAX C BEPOATHOCTSIMH: B
nepBoM (xymauiem) - 0,1, Bo BTopoM u TpeTheM (cpeanem) - 0,25, B ueTBepToM (JIydiiem)
- 0,4. Uemy paBHO KOJIM4YECTBO HH(pOpMammu (HeonpeaenEHHOCTh BEIOOpa) B crucTeMe?
[lycte nana cucrema ¢ p0=0,4, p1=0,5 - BepOATHOCTH JOCTH>KEHMS LIEJU YIpaBICHUS,
COOTBETCTBEHHO, JI0 M TIOCJIE TOIy4YeHUSI HH(OPMAIIMK O COCTOSHUH cHCcTeMbl. OLeHUTe
Mepy 11eJ1Ieco00pa3HOCTH YIIPABICHUS STOU CUCTEMOI (B OUTaXx).

[IpuBecT npuMepsl MCHOJIB30BAaHUSA (AKTyalu3alKy) MPUHIMIA HEOOXOAUMOIO
pa3zHoo0pa3us yIpaBisieMOil CUCTEMbI U O0OBSCHUTH, YTO OH PEryIHUPYET.

[IpuBecTH KOHKPETHYIO LI€Jb YIPABJIEHUS CHUCTEMOM U YNpaBICHUS Ui HEKOTOPOMH
COLIMATIbHO-9KOHOMHMYECKO cuctembl. [IpuBecTH mpumep B3aUMOCBSI3U (PYHKIMHA U
3a/1a4 yIpaBJeHUs] CUCTEMOH. BplienuTh mapaMerpbl, ¢ INOMOIIbIO KOTOPBIX MOXKHO
YIPaBISATh CHCTEMOM, U3MEHSTH 1IETTU YITPABICHUS.

[TocTpouTh KOTHUTUBHYIO CXeMY (pEIIETKY) OJHOM MpoOIeMbl Ha BHIOOP.

[IpuBecT mpuMep CHUCTEMBI, YKa3aThb €€ YIPaBISAOIYI0 (MH)OPMALMOHHYIO)
MOJICUCTEMY, ONIPEAETUTh TUIl HH(OPMALIMOHHON CUCTEMBI YIIPABIICHUS.

[Toctpouth (CIIPOEKTUPOBATH) OJWH HECIOXKHBIA MPOEKT WH(DOPMALMOHHOW CHUCTEMBI
(mpoxost BeChb KU3HEHHBIN LIUKI IPOEKTUPOBAHNSA).

[IpuBecTn npuMEp CaMOOPraHU3YIOLIEHCA CHUCTEMBI M Ha €€ OCHOBE MOSCHUTh
cuHeprernueckue npuHumns! M. Ipuroxunna.

B nocnennee Bpems Haunbosee akTyaabHON MPoOIeMOi B SKOHOMUKE CTajo BO3/JecTBHE
YPOBHSL HAJOroOOJIO)KEHHS HAa XO3AHWCTBEHHYIO JEATeNbHOCTh. B pany mnpounx
MPUHIUIIOB B3UMaHUsl HAJIOrOB BaXHOE MECTO 3aHMMAET BONPOC O TOW MpeAesbHOU
HOpME, TIpEBbIIIEHWE KOTOPOM Bje€YeT TMOoTepu oOlecTBa M ToCynapcTBa,
HECOM3MEpUMBIE € TEKYIIMMHU Joxojamu Orwojpkera. OnpeneneHue COBOKYIMHON
BEITMYMHBI HAJIOTOBBIX COOpPOB TakuM 0Opa3oM, 4YTOOBI OHA, C OJHOW CTOPOHHBI,
MaKCHUMaJlbHO COOTBETCTBOBaJIa T'OCYIAPCTBEHHBIM pacXodaMm, a C JIPYyroi, OKa3blBasa
MUHUMYM OTPHIATEILHOTO BO3IEHCTBHS Ha JEIOBYI0 aKTMBHOCTh, OTHOCUTCS K YHCITY
TJIaBHBIX 3aJ71a4 YIpaBJIeHUs TocynapcTBa. OnuinuTe, Kakue, Ha Balll B3I, TapaMeTPhI
HEOOXOIUMO Yy4YecTh B MOJEIU HAJOTOOOIOKEHHUSI XO3SHCTBEHHOM J1€SITEeIbHOCTH,
COOTBETCTBYIOIEN yKa3aHHOM Lenu. CocTaBbTe NMPOCTYIO (HampuUMeEp, pPeKyppeHTHOTO
BUJIa) MOJIeNIb cOOpa HAJIOTOB, UCXO/Sl U3 HAJIOTOBBIX CTABOK, U3MEHSIEMbBIX B YKa3aHHBIX
IUana3oHax: Hayuor Ha jxoxof - 8-12 %, Hamor Ha 100aBIEHHYIO CTOMMOCTH - 3-5 %,
HaJIOT Ha UMYIIECTBO opuandecKuX Juil - 7-10%. CoBOKyIHBIE HAJOTOBBIE OTYUCICHUS



HEe JOJKHBI mpeBblmath 30-35% npuObuin. YKakuTe B 3TOW MOJIENH YIPaBIISIOLINE
napamerpsl. Onpenenure OJHy CTPaTEruio YIpPaBIeHUs C IOMOLIbIO 3THUX IIapaMETPOB.

24. 3amanbl YUCIIOBOM - Xi, i=0, 1, ..., n ¥ CUMBOJIBHEBIN - Vi, i=0, 1, ..., m maccuBbl X u Y.
CocTaBUTh MOJICNIb CTCKOBOI'O KAaJbKYJIATOPa, KOTOPBIA IO3BOJIAET OCYIIECTBIIATH
orepanuu:

a. LMKIMYECKUH CABUT BIpaBO MaccuBa X WM Y U 3alUCh 3aJlaHHOrO uncia B X0
wii cuMmBoisia onepauuu - yO (B "Bepxymky creka" X(Y) ) T.e. BBIIOJIHEHHE
onepanuy "BTAJIKMBaHUE B CTEK";

b. cuurhiBanue "BepXymIku cTeka" M IMOCICAYIOIIMH IMKIMYSCKHH CABHUT BIICBO

MaccuBa X WK Y - onepaius "BhITaJIKMBAaHUS U3 CTeKa';

o0MeH mectamu X0 u x1 wm yO n yl ;

"pazBaMBaHuE BEpXYIIKH cTeka", T.e. monydenue konuu X0 nam y0 B x1 unu yl;

€. cuMThiBaHME "BepXymku creka" Y (3Haka +, -, * uim /), 3aTeM pacmmdpoBka 3Ton
omnepalnyM, CUYUThIBAaHUE OmNepaHJoB omnepauuii ¢ "Bepxymku" X, BBINOJHEHUE
3TOM ollepanyy U NOMEILEHUE pe3yibTara B "Bepxymky" X.

25.I1lo nmpuBeneHHBIM HUKE MOJIENSIM: BBIIMCATh COOTBETCTBYIOIIYIO JUCKPETHYIO MOJEIb
(ecnu mpuBeneHa HENpepblBHAs MOJIENb) WM HENPEPHIBHYIO MOJAENb (€CIu MpHUBEACHA
JTUCKPETHAsi MOJENb); HCCIEA0BaTh MOJIE]Ib B COOTBETCTBHM C IOCTaBICHHOW MEIbIO
(MoNMy4YuTh pelIeHHe, MPOBEPUTh €ro €IUHCTBEHHOCTb, YCTOWYMBOCTb, HAJIUYHE
CTAIlMOHAPHOTO PEIICHHUs); COCTaBUTh aJTOPUTM MOJAEIUPOBAHUSA;, MOAUPUINPOBATH
MoOJieIb WM pa3padoTaTh Ha €€ OCHOBE HOBYIO; C(HOPMYIMPOBATh HECKOJIBKO pEalbHbBIX
CUCTEM, OIMChIBAEMBIX MOJIEJbIO; JIMHEAPU30BaThb M UACHTU(PHUIMPOBATH MOJIENb
(peIOKUTh TOIXO0/bI); CHOPMYIHPOBATH HECKOIBKO BO3MOXKHBIX Chep MPUMEHEHHS
MoJieIei ¥ pe3yabTaToOB, MOJTYYCHHBIX MPU €€ UCCIIeI0OBAaHUH; OMPEICIUTh TUII, BXOJIHOE
Y BBIXOJIHOE MHOYKECTBO MOJIEIIH.

a. KonmeHtpamus BemiecTBa, MOCTYMAIOIIETO B PEKy CO CTOKOM, H3MEHSETCS B
pe3ynbTare AEMCTBUSI pacceuBaHUs, aJABEKUUH, peakuuu. KoHUeHTpauus Xi
BEIIIECTBA B PEKE 3aBUCHUT TOJBKO OT paccTosHus 1, 1=0,1,:, n MO TeYEHHUIO PeKHU U
onpenensercs mo Gopmyie: ab(Xi+1-2XitXi+1)-C(Xi-Xi-1)-daxi=0, rae a - miomnaaL
HONIEPEYHOT 0 CEUEHUsI PEKH, b - KO3 UIIMEHT pacceMBaHUA 110 TEUYCHUIO PEKH, C
- TIOJIHBI OOBEMHBIA pacxojl pekH, d - CKOPOCTh Pa3OKEHUs] OPraHUYECKOTO
BellecTBa. DTU BEJIMYUHHI a, b, ¢, d cuMTaroTcs MOCTOSHHBIMH. OOIIMIA MOTOK
BeriecTBa onpezaensercs: N=cx;-ab(Xi+1-Xi). Lleab MomenupoBaHus - MPOTHO3
3arpsA3HEHUsS PEKH (1151 KaXKI0TO 1).

oo

b. IMyctes x(t) - BenuumHa pecypca (BEIIECTBEHHOIO, HSHEPreTHUYECKOTO HIIH
WH(OPMAIIMOHHOTO), a(X) - CKOPOCTh €ro BO300HOBIEHHS, Y(t) - BeIWYMHA
noTpedutenss (MWIOTHOCTH), b=b(x,y) - CKOpOoCTh mMOTpedJieHus pecypca

noTpeduTeneM, MpUYeM HKCIEPUMEHTHI MOKa3bIBalOT, 4To 4acto b=b(x). Ilpu
3THX YCIOBHSX MOjeiIb OamaHca pecypca mmeer Buia: X'(t)=a-by(t), x(0)=m,
y'(t)=cby(t)-dy(t), y(0)=n, rme ¢ - K.II.O. TepepabOTKH pecypca IS HYKI
norpeburenss (Hampumep, B OuomMaccy mnorpedurens), d - ko3pPuIMeHT
ecTecTBeHHOU yObun nmoTpedutens. OyHkius b=b(x), obnaaaromas cBoWCTBaMU:
a) b(x) - MOHOTOHHA, T.€. pacTeT Ui yobIBaeT, b'(x)>0 unu b'(x)<0; 6) b(0)=0 (B
HAYaIbHBIM MOMEHT Tpodrueckas (GpyHKIHS paBHA HYNII0); B) b(X) - orpaHu4YeHa
(T.€. CKOpPOCTh TMOTPEOJICHHs] pecypca OTrpaHMuYCHA) HA3bIBACTCS TPOPUUECKON
¢ynkuueit motpeburens. Ecim a=0 - pecypc He BO300HOBJsieM, HHaue -
BO300HOBIISIEM C TIOCTOSTHHOM CKOpPOCThIO a. PaccMmoTpeTs  commaibHO-
HPKOHOMUYECKYIO HWHTEpIpETAlni0 OJHOM Monenu. llens MomenupoBaHus: a)
MPOTHO3 MOTPeOIeHus; 0) MPOrHO3 MepepadOTKU; B) HACHTH(PUKALIMS K.I1.J. TPU
pa3IMYHBIX aHAJIOTaX TPOPUIECKON (HYHKITUH.

C. IlycTh pBIHOK HEKOTOPHIX TOBApPOB OMpECIICH B BHIC KICTOYHOTO TIOJIS.
Hekoropeie Kie€TKM TONS BHayale CYHUTAIOTCS 3aHATBIMH (IIPOJABIIAMHU).
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bmkaiiiye Kk 3aHATHIM KJIETKaM CBOOOJHBIE (IpaHHYaIlne) KJIETKH 00pa3yroT
HNepUMETp KJlacTepa MPOJAaBIOB (KJIAcTEpP MOXET COCTOSTHh TAKXKE TOJIBKO W3
OJIHOTO IpojaBLa). fuelku NepuMeTpa C BEPOSITHOCTBIO (C YACTOTOH) P
3aHMMAIOTCS HOBBIMM IIPOJABLIAMU JO T€X IIOp, MOKAa KJIACTEp HE JOCTUTHET
rpaHul] Mojis (PKOHOMHUYECKOM HHIIKM TOBapa) WM HE MPOUAET HEKOTOpoe
3aJJaHHOE BPEMsI MOJIEIUPOBaHMsl (BpeMsl CHUIKEHUS TOTPEOUTENBLCKOr0 HHTEpeca
K ToBapam). lLlenp MopaenupoBaHus: a) IOCTPOEHHME KJIETOYHO-aBTOMATHOM,
(dpakTanbHON KapTHHBI PbIHKA Y€pe3 HEKOTOpoe BpeMms; 0) MOCTPOEHHE HOBBIX
3aKOHOB 3aHSTHS HUILHU [IPOJABLIAMU TOBAPOB U MOJCIIMPOBAHUE.
IIpuBecTr OIHY 3KOJOTUYECKYIO MIM DIKOHOMUYECKYIO HBOJIOLHMOHUPYIOLIYIO CUCTEMY U
chopMyIMpOBAaTE OCHOBHBIC MPHHLUUIBI W TOHATHA JUISI TIOCTAHOBKM  3a/1a4d
SBOJIFOLIMOHHOT'O MOJEIINPOBAHUS STOU CUCTEMBI.
Ha npumMepe HEKOTOPO# CUCTEMBI IIOKA3aTh, KAK MOXKHO OCYILIECTBUTH €€ JCKOMIIO3HULIMIO
C LIEJBI0 €€ JBOJILMOHHOIO MOJEIMPOBAaHMS. YKa3aTb HNPHUOPUTETHI IEKOMIIO3HLIHU.
[TpuBecTr Ui 3aAa4ll HEKOTOPBIM CHOCOO (OMHMCaHHE) aKTMBHOCTH CHCTEMBI, a TAKKe
(GyHKLMY, 10 KOTOPBIM MOXHO OIPEJEIIATh BOIIOLUOHUPYEMOCTh CUCTEMBI.
Tpebyercst MPUHATH peUIeHHE O TOM, KOT1a HE0OX0IUMO MTPOBOIUTH MPOPUIAKTHUECKHUI
peMoHT DBM, yTO00BI MUHMMH3UPOBATH MOTEPH M3-3a HEUCHPABHOCTU. B ciyuae, ecnu
pPEMOHT OyJeT MPOM3BOAUTHCS CIHMIIKOM 4YacTo, 3aTpaThl Ha OOCIyXHBaHHE OyIyT
OONBIIMMH TIPU MajblX MOTEPAX M3-3a CIydYailHBIX MOJOMOK. Tak Kak HEBO3MOXKHO
npejcKa3aTb 3apaHee, KOIJla BO3HHMKHET HEHMCIIPAaBHOCTb, HEOOXOIMMO HaWTH
BEPOSITHOCTh TOro, 4ro OBM Beliner u3 cTposd B nepuon Bpemernu t. OBM
PEMOHTUPYETCS WHIUBHUIYAIBHO, €CIIM OHA OCTaHOBWIACH H3-3a moJIOMKH. YUepe3 T
UHTEPBAJIOB BPEMEHHU BBINOJHACTCA MNPOQWIAKTUYECKUH peMOHT Bcex n OBM.
[Toctpoutp mpouenypy MNPUHATHS PELICHUS O PEMOHTE (UCXOAS W3 PA3IUYHBIX
CHUTYyaIii, B KoTOpbie momenierno JIIP).
NHTeHcuBHOCTD crpoca X (CIpoc B €JUMHUILY BPEMEHH) Ha HEKOTOPBIM TOBap 3amaercs
HenpepbIBHOM (yHkiuen pacnpeaenenus f(x). Ecim 3amackl B HayalbHBI MOMEHT
HEBEJIMKM, BO3MOXEH Jjgedpuuur TOBapa. B  mpoTMBHOM ciiyyae K  KOHILY
paccMaTpuBaEeMoOro II€puOJa 3alachl HEPEAJM30BaHHOIO TOBapa MOTYT OKa3aThCs
oonpmuMu. [ToTepu BO3MOXHBI U B TOM, U B JIpyrom ciydae. [Ipemioxure mpouenypy
HPUHATHS peleHHs] 0 He0OOXOMMOM 3arace TOBapoB.
@opmanusyite noHsaTus "Pemmth 3anmauy”, "Pemenue 3amaun”, "Mertox perieHus
3aaaun”, "AITOPUTM pelleHus 3a1aun’.
Bri6paTh 01HY-/1B€ HOBBIE TEXHOJIOTUHU U MOCTPOUTH Ul HUX MPUMEPHI UCIIOJIb30BAHNUS,
yKa3aTb JOCTOMHCTBA U HEJOCTATKHU.
[TocTpouTth HECKOIBKO MakeTOB (Jlornueckux mojeneit) b/l conuanbHO-2KOHOMUYECKOTO
HampaBiieHus: (Hampumep, NeHCHOHHOro (oHna). Omnucatb CTPYKTYpy 3aIlucei,
aTpuOyThl mojeil 0a3bl, chopMynupoBarh 3anpocbl. OCyIIECTBUTh OlNepanuu (IoucKa,
COpPTUPOBKH, MoaupUKaImm) ¢ 6a3oi JaHHbIX. OneHUTh 00beM nHpopmanuu B b/1.
Onucarb paboOTy HEKOTOPOM THUIIOTETUYECKOM BHUPTYalbHOW KOPHOpAalMH C Y4acTHEM
crienManucToB o Bamei Oyaymiel ciennanbHOCTH.
Onucarb cnenu@UKauy U OpoLeaypy PEUHKUHUPHUHTA CUCTEMBl O0Y4YEHHUs CTYIEHTOB
no Barelt Oyayieit ciennanbHOCTH.

IIepeuens BonpocoB s quddepeHnnpoBaHHOro 3a4eTa:

o~ wd

ITpenmer Teopun cuctem. BepOasbHble onpeeneHns CHCTEMBI.

Hcropudeckue npeatoCbliIK BOSHUKHOBEHNS TEOPUH CHCTEM.

DopMHpOBaHUE CUCTEMHBIX BO33PEHNUM B AHTHYHBIE BPEMEHA.

CraHOBIIEHHE TEOPETUKO-CUCTEMHOIO MUPOBO33PEHNUS B IEPBOM MOIOBHHE XX B.

Passutne Teopun cucTeM BO BTOPOU MOJIOBUHE XX B.
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JI. Bepranandu 06 ob1eit Teopuelt CUCTEM B LIUPOKOM U Y3KOM CMBICJIE CIIOBA.

JI. Bepranandu o TeopeTuuecKol U MPUKIIAJTHON COCTABIIAIOMINX OOIIEH TEOPUU CUCTEM.

(I)OpMaJ'ILHbIe OIIpCACIICHUA CUCTEMBI.

CoBpeMeHHbIE NIPEJICTABIIEHUS O CTPYKTYPE TEOPUH CUCTEM.

. Hayunoe u npuknagHoe 3HayeHre TeOpuu (OPMaIbHBIX CUCTEM.

. Knnaccudukanus cucrem 1o OTHOIIEHHIO KO BPEMEHH U K Cpe/IE.

. Knnaccuduxkanus cucreM no ciox)HOCTU U 00YCIIOBICHHOCTH MTOBEICHUS.
. CBOMCTBA CHUCTEM: IIEIIOCTHOCTD, CII0KHOCTh, CBSI3HOCTh.

. CBolicTBa CUCTEM: CTPYKTypa, OPraHu30BaHHOCTh, pa3HOOOpa3ue.

. Oco0EeHHOCTH HEIMHEHHBIX TMHAMUYECKHX CHCTEM.

. IloHsATHE aTTpakTOpa, €ro 3HaUECHUE JIsl TEOPUH YIIPaBICHUS.

. [HonsTre 6udypkanuu, ero 3HaYSHUE JJIsl TEOPUHU YIIPABICHUS.

. ITonsatue suTponuu. KonnuecrBeHHas Mepa 3HTPOIHMH CUCTEMBI.

. TeopeTuko-cucTeMHas TPaKTOBKa BOSHUKHOBEHUS HH()OPMAIIHH.

. KuOepnernueckas cucrema: onpeneiaeHue, IpuMepsbl.

. CTpyKkTypa KHOEpHETHYECKON CHUCTEMBI.

. 3aKOH HEOOXOAMMOTO0 pa3HOoOpa3us B GopMyIupoBke Y. Jmiou.

. [IpuknanHoe 3HaYeHUe 3aKOHA HEOOXOAUMOTO Pa3HOOOPaA3HSI.

. OYHKINH yTIpaBlieHHUs B KHOEPHETUYECKON CHCTEME.

. [lonsiTue romeocrasa, ero 3HaueHUe JJis1 NPAKTUKU YIPaBICHUS.

. XapaKkTepUCTUKHU YIIPABJICHUS: YIIPABISIEMOCTh, TOCTUKUMOCTh, YCTOWYUBOCTb.
. Bkman b. Paccena B pa3paboTKy MOHATHIHOTO armapaTa TCOPUU CHCTEM.
. [loHsiTHE CTPYKTYpHI 110JI U €r0 IPUMEHEHHE B TEOPUH CUCTEM.

. U3omopdusm: onpenenenue, npuMepsl, IpUMEHEHHE.

. F'omomopdusMm: onpeaeneHue, npuMepshl.

. CymHocTh KJ1acCU(pUKALNY € TTO3ULUI TEOPHH CHCTEM.

. IloHATHS OTHOLLIEHUS U MOJISI B TEOPUU CUCTEM.

. OIMHaKOBBIE U PA3JIUYHbIE CTPYKTYPBI B IPUPOJIE U B IKOHOMHUKE.

. TpeGoBanmst K KI1acCOOOPa3yIOUINM OTHOIICHHSIM.

. Teoperuueckuii aHanu3 coepkKaHus KaTETOPHU «CBO0OIa CUCTEMBbI.

. CooTHOIIEHNE TOHSATUI CBOOOABI M SHTPOITHH CUCTEM.

. Hayunsie onpenenenus kateropun cBOOOIBI CHCTEMBI, 0COOCHHOCTH WX MPUMEHEHUS.

. AGCOTIOTHBIE TIOKA3aTeNI CBOOO Il CUCTEMBI: AITOPUTM BBIYUCIICHHUS, 0COOEHHOCTH

IIPUMCHCHMUA.

OTHOCHUTENILHBIE TTOKA3aTEIN CBO6OIH>I CUCTEMbIL: AJITOPUTM BbIYMCIICHUS, 0COOEHHOCTH

IIPUMCHCHMUA.

ITousiTHe aanTUBHOM CUCTEMBL. 3HAUECHHE CBOOOIBI IS aJallTUBHBIX CUCTEM.

TeOpeTI/I‘{eCKOC W IIPUKIIaJJHOC 3HAUYCHUC HaYHHOﬁ KaTeropuu ((CBO60,ZL3. CHUCTCMbD).

KaTeFOpI/IH ejn B MIPpCAMETHBIX IIPOCTPAHCTBAX (])HJIOCO(l)HH " TCOPpUH CUCTCM.

K.3. lnonkoBckuii, A.H. Kommoropor, H.H. Moucees 06 00beKTHBHOI NpUpoO/IE LIeTEH.

TeopeTI/I‘{eCKI/Iﬁ aHaJiu3 COACPIKaHNA KaTCIrOpHUH «ICJIb CUCTEMbD).
CDopMa npeacTaBJICHUS OCIIU CUCTEMBI.
HOBCI[CHI/IC CUCTCM. MCTOI[BI HUCCIICAOBAHUA HGHGCOO6p33HOCTI/I CHUCTEM.

Uepapxus ueneit X035UCTBEHHON CUCTEMBL.



48. TIpoTUBOpeYHre MPUKIIATHOTO U TIOBEPXHOCTHOTO YPOBHEH B HEpApXUU IIETICH
KOMMEPUYECKOTO MPEANPUITHSL.

49. MeTtoaoi0rust BeISBICHUS MPUYUH 3P(PHEKTOB B3aUMOICHCTBUSI.

50. MecTo cUCTEMHOT0 aHaJIn3a B CEMENCTBE aHATMTUYECKUX METOJJ0B HAYYHOT'O UCCIIEA0BAHMS.

51. CymHocTh U NpUKIIAAHOE 3HAUEHUE METOJ]a CUCTEMHOI'0 aHAJIM3a.

52. Llenb u pe3ynbTaT CUCTEMHOTO aHAIN3a.

53. [locnenoBaTeabHOCTh CUCTEMHOIO aHAIN3A.

54. TIpuéMbl CUCTEMHOTO aHaAJIM3A.

55. [locnenoBaTeIbHOCTh CUCTEMHOIO aHAJIM3a € UCII0JIb30BAaHUEM METO0/1a UEPHOTO SIIKKA.

56. [IpuHiun MoJenMpoBaHus B CUCTEMHOM aHanu3e. CBA3b CHCTEMHOTO aHaIM3a U
HCCJIEI0BAHMS Ollepaluil.

57. IlpuMeHeHue BOTIOIIMOHHOTO METO/Ia B Ka4eCcTBE MPUEMa CUCTEMHOI'0 aHAJIN3A.

58. CucreMHOe onycaHue SKOHOMHUYECKOTO aHAIU3a.

59. 3anmaun, pemaemple myTéM 3KkcrepTu3bl. [locieqoBaTebHOCTh POBEACHNUS KCIIEPTU3BL.

60. Opranu3anusi KOJUIGKTUBHBIX SKCIIEPTU3. METObI Cyia 1 MO3TOBOTO IITypMa.

61. Opranu3anus KOJUIGKTUBHBIX dKcriepTu3. Meton [enbdu.

62. Opranu3anus KOJUIEKTUBHBIX SKcniepTH3. ClieHapHBIA METOI.

63. MeTox MaTeMaTHYECKOTO MOJICTUPOBAHMUS, €TO 3HAYCHUE I TEOPUU CUCTEM U JUIS
NpPaKTUKW MEHEIKMEHTA.

64. [ToHATHS MaTEMaTHYECKON MOJIENN U SKOHOMHKO-MAaTeMaTHYECKOTO MOJICITUPOBAHUSI.

65. Pone MozenpoBaHus B porecce Mo3HaHMs.

66. Cdepa u rpaHUIBI TPUMEHEHHS MOACITUPOBAHUS.

67. [locnenoBarenbHOCTH pa3pabOTKH MAaTEMaTHYECKONW MOIEIIH.

68. IToustue Gpopmanmsma. [Ipumeps! hopMaar3mMoB.

69. CyImHOCTb ¥ OTIMYUTEIbHBIE IPU3HAKH UMUTALMOHHOTO MOAEITHUPOBAHUSI.

70. OCHOBHOE IPEATOJIOKEHINE UMUTALMOHHOTO MOJIETUPOBAHUS.

71. CymHOCTb ¥ IPAKTUYECKOE 3HAYCHUE METO/1a CHHTE3a CUCTEM.

72. Tlogxompl K CHHTE3Y CHCTEM OPTaHU3AI[HOHHOTO YIIPABJICHHS C 3aJaHHBIMU
XapaKTePUCTHKAMH.

73. TlokazaTenu HEHTPATLHOCTH U TIEpUPEPUIHOCTH HIIEMEHTa OPTaHU3alMOHHON CHCTEMBI

YIIPABJICHHUS.

4. Kpurepun oneHuBaHus

oneHka  «otiaudHo  (10)»  BbICTaBiseTcs  CTYIEHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHUCTeMaTU3UpPOBaHHbIC, TNyOOKHE 3HAHHUA YYE€OHOH NpOrpaMMbl JUCLMIUIMHBI TpPU OTBETE
HK3aMEHAIIMOHHOTO OWJIeTa W OTBETE Ha BOINPOCHI II0 MPOTpaMMe TUCIHIUIMHBI, a TaKKe TI0
pe3ysbTaTaM KOHTPOJIBHBIX, CAMOCTOSATENbHBIX pa0OT U TECTOB;

OlleHKa «OTIUYHO (9)» BBICTABISIETCS CTYACHTY, IIOKa3aBIIEeMy CHCTEMAaTH3HpPOBaHHbIE,
rIyOOKHe 3HaHMS Y4eOHOW MPOrpaMMbl TUCHUTIIMHBI PH OTBETE YK3aMEHAIIMOHHOTO OWieTa u
OTBETE€ HA BOIIPOCHI [0 NPOrpaMMe IUCLUIUIMHBI, a TAKXKe MO pe3yJbTaTaM KOHTPOJIbHBIX,
CaMOCTOSITEIIbHBIX pa0OT M TECTOB;

OII€HKa «OTJIMYHO (8)» BBICTABJIACTCA CTYACHTY, IMOKa3aBIIEMY CUCTEMATHU3WPOBAHHBLIC, 3HAHWA
yqe6H0171 nporpaMmbl JUCHUIUIMHBI HPHA OTBETC 3K3aMCHAIITMOHHOTO Ounera W OTBETE Ha



BOIIPOCHI no mnporpamMme AOUCHUIUIMHBI, a TaKXEC 10 pPE3yjibTaTaM KOHTPOJIbHBIX,
CaMOCTOATCIIbHBIX pa60T U TECTOB,

omleHka «xopomo (7)» BBICTAaBIS€TCS CTYIEHTY IO pe3yibTaTaM  KOHTPOJIbHBIX,
CaMOCTOSITENIBHBIX PAadOT M TECTOB, €CIM OH TBEPAO 3HAET MaTepHall SK3aMEHAIlMOHHOTO
Ousieta, TPaMOTHO U MO CYIIECTBY H3JIaraeT €ro, yMeeT MPUMEHSAThH IOJIyYeHHbIE 3HAHUS Ha
MpaKkTUKE, HO JOMYCKAET B OTBETE WM B PEIICHUH 3a]]a4 HEKOTOPbhIE HETOYHOCTH;

OlleHKa «xopomo (6)» BBICTAaBIAETCS CTYIEHTY IO pe3ylbTaTaM  KOHTPOJIBHBIX,
CaMOCTOSITENIbHBIX padOT M TECTOB, €CIM OH 3HAeT MaTepuas 3K3aMEeHAllMOHHOIo OuiieTa, 1o
CYILIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh IOJIyYEHHbIE 3HaHUs HA MIPaKTUKE, HO JOINYCKAaET B
OTBETE MHOT'O HETOYHOCTEH;

OLIEHKa «xopomo (5)» BBICTaBISETCS CTYJSHTY IO  pe3ylbTaraM  KOHTPOJbHBIX,
CaMOCTOATENIPHBIX Pa0OT M  TECTOB, €CIM OH 3HAeT MaTepual 3K3aMEHAllMOHHOro Owusera,
U3J1araeT ero, yMeeT NPUMEHATh MOJyYCHHbIC 3HAHHWSA Ha TPAKTHKE, HE JOMYCKaeT B OTBETE
rpyOBIX OIIMOOK;

OLICHKA «YJOBJIETBOPUTENBHO (4)» BBICTABISIETCSI CTYAEHTY MO pe3ylbTaTaM KOHTPOJIBbHBIX,
CaMOCTOSITENIbHBIX Pa0OT U TECTOB, a TAKXKE, €CIIM BO BpeMsl OTBETA 3K3aMEHALIMOHHOTO Ouiera
OH TIOKa3aJ (hparMeHTapHbBIH, XapaKTep 3HAHUM, HEIOCTATOYHO IPaBHIbHBIE (HOPMYTHPOBKU
0a30BbIX MOHATUH, HO IPU 3TOM OH BJIQJEET OCHOBHBIMHU pa3zeiaMH y4eOHOHW HpOrpaMMsl,
HEOOXOIUMBIMU IS JaJIbHEHIIEr0 00y4eHuUs;

OLICHKAa «YJOBJIETBOPUTEILHO (3)» BBICTABISETCS CTYAEHTY IO pe3yjibTaTaM KOHTPOJIbHBIX,
CaMOCTOSATENIFHBIX pabOT U TECTOB, a TAKXKE, €CJIM BO BPEMsI OTBETa HK3aMEHAI[MIOHHOTO Oniera
OH TOKa3aJl pa3pO3HEHHBI XapakTep 3HAHHWH, HEJZOCTATOYHO MpPaBHIbHBIE (HOPMYITHPOBKH
0a30BBIX NOHATHH, HAPYIIEHHUE JIOTHUECKOHN MOCIIE0BATEIbHOCTH B M3JI0KEHUU MTPOTPAMMHOTO
Marepuaia, HO IpPH O5TOM OH BJAJEET OCHOBHBIMH pasfeliaMd y4eOHOW MpOrpaMMBbl,
HEOOXOJUMBIMU JUISl JalibHeHero oOyuyeHuss U MOXKET NPUMEHATh MOJIyYe€HHbIE 3HAHUS T10
o0pa3ily B cTaHAapTHOM CUTYyallNH;

OLIEHKA «HEYIOBJIETBOPUTENBHO (2-1)» BBICTaBIAETCS CTYJEHTY IO pPe3ylbTaTaM KOHTPOJIBHBIX,
CaMOCTOSITENIbHBIX PadOT U TECTOB, a TAKXKE, €CIIM BO BpEMsl OTBETA HK3aMEHAIIMOHHOIO OUIIeTa,
OH TIOKa3aJl YTO He 3HaeT OOJbIlel YacTH OCHOBHOTO COJEp)KaHHUs YueOHOHl Mporpammbl
JUCIUIUINHBL, T0IycKaeT IrpyOble omuOKY B (OPMYIMPOBKAX OCHOBHBIX MOHITHH AUCHUIIIMHBI
Y HE YMEET UCII0Ib30BaTh IIOJy4YEHHBIE 3HAHUS [IPU PEILICHUH THUIIOBBIX IIPAKTUYECKUX 3a1ay.

5. MeToanyeckne MaTepuaJibl, onpee/siioye Npoueaypbl OleHUBAHUS 3HAHUI, YMEHUH,
HABBIKOB M (MJIM) ONBITA 1eATEJIbLHOCTH

[Topsinok npoBeieH!sI KOHTPOJIBHBIX pabOT/TECTOB:

Bo Bpemsi mpoBeneHuss KOHTPOJIBHBIX pabOT/TeCTOB 00ydaroIuecs MOTryT IOJb30BaThCs
IIPOrpPaMMOM TUCHUIUIMHBL, KAJIbKYJISTOPAMH.

ITopsimok nposeneHus nuddHepeHInpoBaHHOTO 3a4eTa:

[Ipu mpoBeneHnHn YCTHOTO aubQepeHINpOBAHHOTO 3adeTa OOYUYaAIOIMIEMYCsl MpeaocTaBisieTcss 45
MUHYT Ha TOAroToBKy. Ompoc oOyuatomerocss 1o Ouiery He TPEeBHIIaeT JIBYX
aCTPOHOMHYECKUX 4yacoB. Bo BpeMs mpoBeaeHHs SK3aMeHa 00ydaroluecss MOT'YT MOJIb30BaThCs
MPOTPAMMOM JUCLUUILIMHBL.



