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Meroandeckre yka3aHusi COCTaBJIEHBI B COOTBETCTBUM C TpeOOBa-
Husmu GI'O BO no nHanpasnenuto noarotoBku 09.03.02 — Mudopma-
[IUOHHBIE CUCTEMBI U TEXHOJIOJITHH.

Meroanueckue ykazaHusl 3HAKOMSIT CTYJCHTOB C MaTeMaTUYECKUM
anmnapaToM ¢GopMann3aluyi MPOIECCOB B CIOXKHBIX CUCTEMaX, C OCHO-
BaMH OLEHKH CJIOKHBIX CUCTEM, MOJICJIIMU OCHOBHBIX (DYHKIIUNA ymnpaB-
neHust. OHU MO3BOJISIOT 3aKPENUTh U3yYaeMble TEOPETHUECKHUE BOITPOCHI
MOCTAaHOBKH 33J]1a4 CUCTEMHOT'O aHaJInu3a, IOCTPOCHUSI MOJICJIEH CUCTEM U
OILICHOK UX MapaMeTpPOB.
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BBEAEHUE

HucunrmnnHa «CHUCTEMHBIM aHAIW3 W YNPABJIEHUE» CTABUT CBOEH
1eab0 (GopMHUpPOBaHUE CICAYIONIUX KOMIIETCHITUN OyayIiero 0akagaBpa
o HanpasiaeHnio noaAroToBku 09.03.02 — MudopmarimonHbie CUCTEMBI
Y TEXHOJIOTHH.

Kon dopMynupoBKa

[1K-2 CriocobeH opraHn30BaTh OLIEHKY COOTBETCTBHUS TPEOOBAHUSIM CYIIe-

CTBYIOIIHMX CHUCTCM M UX aHAJIOI'OB

['MaBHBIMM 3a/layaMu  JTUCIUIUIMHBL SIBJISIFOTCA: MPUOOPETEHUE U
COBEPIICHCTBOBAHME HABBIKOB CHUCTEMHOIO MOJXOJIa K PEIICHUIO MPHU-
KJIQIHBIX 3aj71a4, (POPMUPOBAHHE B3IJIAa HA O0OBEKTHI PEaIbHOIO0 MHpPA
KaK Ha CJIO)KHbIE MHOTOKOMITOHEHTHBIE CUCTEMBI, JOMYCKAIOIIHE IO-
[IaroBYI0 JIEKOMIIO3UIIMIO U MOCJIEA0BATEIbHOE YCIOXKHEHUE METOJIOB
aHaJn3a.

B pe3ynbTare 0CBOCHUS TUCIUILIMHBI CTYJAEHT JTOJKEH:

e 3HATh OOIIMWE MPUHLMIBLI CUCTEMHOIO MOAXOJa K aHAIU3y CH-
CTE€M; OCHOBHBIE TTOHSITHUA W 3aKOHOMEPHOCTH CUCTEMHOI'0 aHaJlln3a; OC-
HOBHBIC CTIOCOOBI OMUCAHUS CIIOKHBIX MHOTOKOMITOHEHTHBIX CUCTEM;

® yMETh COCTaBJIATh MAaTEMaTUUYECKHUE MOJICJIU CUCTEM; (POPMYIIH-
pOBaTh U pemiath ¢ NomMoIpi0 9BM TUMOBBIE 3a4a4l MATEMATHYECKOTO
MOJICTTUPOBAHMS;

® BJIAJICTh METOJAUKOW HCIHOJIb30BaHUS (PUIOCOPCKUX 3HAHUI B
npodhecCuOHAIBLHON JEATeIbHOCTH; HaBbIKAMU CHUCTEMHOIO MOJAXO0Ja K
PELICHUIO TPUKIAJHBIX 3aJlady; HaBbIKaMU (POpMaIM30BaHHOTO U He-
(dhopManrM30BaHHOTO OMTUCAHUS CUCTEM.

Mertonuueckre ykKa3aHHs MPEHA3HAYCHBI JJIsI TIPOBEICHUS MpPaK-
TUYECKHUX 3aHATUN MO JucHUIUIMHE « CHCTEMHBIN aHAJIN3 U yIIPaBICHUEY
¢ yueroMm TpeboBanuiit ®I'OC BO i HampaBiieHUS ITOJATOTOBKHU
09.03.02 — MHdpopMaIuOHHbIE CUCTEMBI U TE€XHOJIOTUHU.. OHM CIIOCO0-
CTBYIOT JIyUIlIEMY YCBOCHUIO CTYJICHTAMU OCHOB TEOPUU CUCTEM U OCHOB



OLICHKHU CJIOKHBIX CUCTEM; 00ECIIEUNBAIOT MIPUOOPETEHHUE TPAKTUUECKUX
HaBBIKOB HCIOJIb30BAaHUA MAaTEMATHYECKUX METOAOB HCCIIECIOBAHUS
CJIOKHBIX CUCTEM, METOJIOB CHCTEMHOI'O aHAJIN3a, TOCTPOEHUS MOJEIEN
OCHOBHBIX (DYHKIIUI yIIpaBiICHUS.

[IpakTHUeCKUE3aHATUS TTO3BOJISIOT3AKPENNTh TEOPETUUECKUE 3HA-
HUSIO MOCTAaHOBKE 3aJa4 CHUCTEMHOIO aHalau3a, MOCTPOCHUU MOJIEIIEH
CUCTEM M OIIEHKE UX NapaMETPOB.

K mpakThyeckruM 3aHATUSAM CTYIAEHT JOJDKEH MOJATOTOBUTHCS CAMO-
CTOSITENIBHO: U3YYHTh COOTBETCTBYIOLIME PA3/Eibl Kypca U BBIITOJIHUTH
MIPEBAPUTENBHBIE PACYETHI.

[IpoBepka MOATOTOBIEHHOCTH CTYAEHTAa K OYEPEIHOMY IpaKTUYe-
CKOMY 3aHSITHIO OCYILECTBJISIETCS MPENOIaBaTeIeM B WHIUBUIYAIbHOU
oecene. Ecnu cTyZeHT He 3HAET COAEp KaHUS MPEACTOAIIEMY MPaKTH-
YECKOMY 3aHSITHIO, TO OH MOKET OBITh HE JOMYIIEH K €r0 MPOBEACHHUIO.



IIpakTnyeckoe 3ansitue Nel. Pacnpenesenume pecypcoB u
ylpaBJ/ieHHE 3al1aCaAMHU

Lesap 3aHATUSA: M3yUYEHUE NPABWI NOCTAHOBKU THUIIOBBIX 33/1a4 CH-
CTEMHOT'0 aHAJIN3a — 3aJa4 PaCIpEe/ICIICHUsI PECYPCOB U YIIPABICHUS
3aracamu.

AKTYaJIbHOCTh TeMbl 3aHATHS: YMEHUE MPaBUIbHO (HOpMaIU30-
BaTh 3a/lauy — O0s3aTEIbHBIN 3Tall CUCTEMHOT0 aHaJIN3a, C KOTOPOTro
JIOJDKHA HAYMHATBCS MPOLEIypa CO3IaHUSI CHCTEMY YIpPaBICHHS C 3a-

JAHHBIMU XapaKTEPUCTUKAMU.
1. TEOPETUYECKASA YACTb

1.1. 3apavya pacnpenesieHusi pecypcos

Besikyro 3amady pacnpeaeiacHus MOKHO C(HOPMYITHPOBATh KaK OIl-
THUMH3AIMOHHYI0, TIPH PEIICHUN KOTOPOU TpeOyeTcs:

a) 1100 MaKCUMHU3UPOBATh YKOHOMHUYCCKUHN pe3ynbTaT MpH 3aJaH-
HBIX pecypcax;

0)m00 MUHHMH3UPOBATh HCIIOJIB3yEMbIE PeCypChl MpU (UKCHPO-
BaHHOM PKOHOMHYECKOM pPe3yiIbTaTe.

OO6mias MaTeMaTHIECKasi MOJIEIb 3aa9l pacIPEACICHUS PECYPCOB C
YUCJIOM TIEPEMEHHBIX 11 M OTPAHUYCHUN M UMEET CIICAYIOITUI BU]

f 1, xq, 00 xn) = Xj-4 ¢jx; > max(min), (1.1)

IIPY OTPAHUYCHUSX

n

j=1 a;jX; < bis i=1--m

xp=20,j=1-n (1.2)



rae ¢j — Kod()(GHUUUEHThI LENeBOK (DYHKINM,A; j— HOPMA pacxoia -ro
pecypca ISl BBIITyCKa €UHULIBI j-i TPOAYKIUHU, b; — 00bEeM HMEIoIIIe-
rocs [-T0 pecypca,x; — HEU3BECTHAs MMEPEMEHHAs, ONpEIesronas Be-
IMYUHY (00BEM) BBINTYCKA J-i MPOAYKIUH.

B monenu (1.1) — (1.2) HeusBecTHbIE MEPEMEHHBIEC BHICTYIAIOT B
IIEPBOM CTEIEHU, XapaKTEpU3ys JIMHENHYIO 3aBUCUMOCTh.IloaTOMY 3Ty
MOJEJIb HA3BIBAIOT 3aJa4€l JIMHEWHOIrO IMporpaMMmupoBanusa. s pe-
IIEHUS 3a]1a4 JJUHEWHOTO TPOTPaMMHUPOBAHUS Pa3pad0OTaH CHeUaATbHBIMN
METOJ, Ha3bIBAEMbII CUMILIEKC-METOOM.

[Iporecc mocTpoeHUsT MaTEMaTUIECKON MOJIETN ONTUMU3ALMOHHBIX
3a/1a4 pacIpeleIICHUs] PECYPCOB JOJDKEH OTBETUTH HA CIEAYIOLIME BO-
IIPOCHL:

e Jlna onpeneneHns KAKUX BEJIMYUH CTPOAT MOIENb?

e Kakue orpaHnyeHHs CIEAYET HAIOKUTh HA CTPYKTYPY MHOXKE-
CTBA JIOMYCTHUMBIX PEIICHUI?

o Jlns AOCTWKEHUS] KaKOW 1M BBIOMpAIOTCS 3HAYEHUS JIOITY-
CTUMBIX TI€PEMEHHBIX, COOTBETCTBYIOIIWE ONTHUMAJIbHOMY PEIICHUIO
3axaq?

PaccMoTprM KOHKPETHBIN MPUMEpP U Ha €ro OCHOBE cjenaeM 0000-
IIAIOIINE BBIBOJABI O MPHUHIUMNAX MOCTPOCHUS MOJEIN U METOJUKE €€
VCCIICIOBAHUSL.

Ipumep

Dupma uzeomosnsem 06a suoa uzoenuu: F u H. IIpooykyus oboux
81008 nocmynaem 6 ONmMo8y npooaslicy. /s npouzeoocmea npooyKyuu
ucnoavzyromes 06a muna colpbss — A u B. MakcumanbHo 803ModicHbIe
CYMOUHble 3anacwvl (pecypcol) dmux npooyKkmos cocmasuirom 6 u § m
coomeemcmeenHo. Pacxoovl A u B na o0ny mouny coomeemcmayowetl
npoOyKyuU npuedervl 8 maoauye 1.



Tabmnura 1

Buo coippss | Pacxo0 cvlpbsi HAa MOHHY NPOOYyKYuU Pecypc coipos,
Hsz0enue H, m Hz0enue F,m MOHHbL

A 1 2 6

B 2 1 8

U3 ananuza pvinka coblma cmano u3gecmto ciedyouwee.

® cymounbll cnpoc Ha uzdenue F ne npesviwiaem cnpoca na us-
Oenue H 6onee uem na oOny momumy;

e cnpoc Ha uzdenue H nmuxozcoa He npesviuiaem 08e MOHHbI 8
CYMKU.

® onmogvle yeuvl 0OHOU MOHHbI NPOOYKYUU pasHvl: 3 mbic. pyo.
ons uzoenus H, 2 moic. py6. ons uzoenus F.

Kakoe xonuuecmeo uzoenuii kaxcooeo euda 00HCHA NPOU3BOOUMD
Gabpuxa, umobsvl 00X00 om peanuzayuu NPOOYKYuu ObLL MAKCUMATb-
HbIM?

Mamemamuueckas opmynuposka 3a0auu c600UmMcs K onpeoeie-
HUI0 00beM08 NPOU3BOOCMBA KAHCOO20 U3 U008 NPOOVKYUU, MAKCUMU-
3UPYrOWUX 00X00 OM Pearu3ayuu npu 02PaHUYeHUusx Ha Cnpoc U pacxoo
ChIPbAL.

TIlocmpoenue modenu Hauunaemcst ¢ UOeHMUDUKAYUU NEPeMeHHbIX C
nociedyrouum Gopmuposanuem yeau U 02paHudeHull 8 uoe mamema-
Mmuyeckux QyHKyutl.

3aoaua HaxodcoeHUuss ONMUMATLHBIX 00HEMO8 NPOU3BOOCMEa Pop-
MAIU3yemcsi ¢ NOMOWbIO CAEOVIOWUX NePEMEHHBIX U (YHKYULL.

Heuseecmmuvle nepemennvie: X1 — CymoyHwlli 00bem npou3eo00cmad
usdenutt H, x, — cymounwiii 06vem npouzsoocmea uzdenuti F.

Llenesas ynxyus onpeodensiem obwUL 00X00 om peanru3ayuu U3-
oenuti X1 U Xy

f(xq,x5) = 3x1 + 2x,.

Oepanuuenus Ha pacxoo culpbs




{xl + 2x, < 6,
le + X9 < 8.

Ozpanuuenusi Ha cnpoc nPoOyKYuu

{xl — Xy < 1,
Xy SZ

Kpome moeo, ob6vemvl npouzsoocmea npooykyuu X, U Xo He MO2ym
NPUHUMAMb OMPUYAMETIbHbIE SHAYEHUS]

{xl = 0,
X > 0.

Heobxooumo onpeodenums obvemvl npouzsoocmea X, u X,, npu

KOMOPbIX 00CMU2AeMcs MAKCUMANbHOE 3HAYCHUE Yelle8ol (DyHKYuU
f(xq,x3) = 3x1 + 2x, » max.
npU 02PAHUYEHUSX

(x1 + 2x, < 6,
2x1 +x, < 8§,
X1 — Xy <1,

X, < 2,
x1 =0,

\ XZZO.

Jaunas moodenv — smo 3a0aua JUHENHO20 NPOSPAMMUPOBAHUSL C
08YMsl HEU3BeCMHbIMU NEPEMEHHbIMU U YembIPbMsl 02PAHUYEHUAMU 00-
we2o suoa.



1.2. 3agaya ynpasJiieHus 3an1acaMmu

3ajada ympaBJeHUs 3alacaMHd BO3HUKAET, KOTJla HEOOXOJIUMO CO-
3/1aTh 3amac MaTepUajbHbIX PECYPCOB WM MPEIMETOB MOTPEOJICHUS C
LEJIbI0 YIOBIETBOPEHHUSI CIIPOCA HA 3aIaHHOM HMHTEpBasie BpeMeHu. J1iis
obecrnieyeHusI HEMPEPHIBHOTO U 3P HEKTUBHOTO (PYyHKITMOHUPOBAHUS OP-
raHu3aluy HeoOXOAMMBI 3amackl. B 3ajade ynpaBiieHus 3amacamu Tpe-
OyeTcst ONMpeNeNuTh KOJMYECTBO 3aKa3blBAEMOM MPOAYKIIMU U CPOKH
pa3MeIIeHUs 3aKa30B.

Cnpoc MOKHO YJIOBJIETBOPHT:

® IIyTEeM OJHOKPATHOIO CO3JaHHUs 3araca Ha BeCh paccMaTpHBac-
MBIUIIEPUOJ BDEMEHU;

® TIOCPEJCTBOM CO3JIaHUs 3amaca JJisi KaKJI0M €IUHUIIBI BPEMEHHU
ATOTO MEPUO/IA.

OTH nBa ciaydasi COOTBETCTBYIOT u30bimouHoMy 3amnacy (1o OTHO-
IIEHUIO K €IMHHUIIE BPEMEHH) U Hedocmamounomy 3anacy (1o OTHOIIIE-
HUIO K MOJIHOMY MEPUOJTy BPEMEHHU ).

[Ipu uzbwimournom 3amace TpeOYHOTCS Oojiee BBICOKHE YICIbHbBIC
(OTHECEHHbIE K €JUHUIIC BPEMEHHU ) KalIUTaIbHbIE BIOKEHUS, HO Je(DUITUT
BO3HUKAET PEXKE U YACTOTA Pa3MEICHUS 3aKa30B MEHBIIIE.

[Ipu Heoocmamounom 3amace yJeNbHbIE KaNUTAIbHBIC BIIOXKEHUS
CHIIKAIOTCS, HO 4acTOTa Pa3MEICHUsI 3aKa30B M PUCK JePUIIUTA BO3-
pacTaror.

JI1st 5TUX clly4aeB XapaKTEpPHbI 3HAUYUTEIIbHBIE SKOHOMHUYECKUE TO-
Tepu. Takum oOpa3om, pelieHus: OTHOCUTEIBLHO pa3Mepa 3aka3a U Mo-
MEHTa €r0 pa3MENIEHUs] MOT'YT OCHOBBIBATHCSA HA MUHHUMM3AIUU COOT-
BETCTBYIOIIEH (YyHKIMH OOIIMX 3aTpar, BKIIOYAIONIUX 3aTpaThl, 00y-
CJIOBJICHHBIC MOTEPSMU OT U30BITOYHOIO 3araca u aeduimura.

Mopaensb yripaBiieHus 3ariacamMu J10JKHA 1aTh OTBET Ha JiBa BOIIPOCaA:

1. Kakoe konmuecTBO MPOAYKIMH 3aKa3bIBATH?

2. Korpa 3aka3biBaTh?

OTBeT Ha MEPBBIN BOMPOC BHIPAKAETCS YEPE3 pa3Mep 3akaza, onpe-
JIEJISIONIETO0 ONTUMAIIBHOE KOJIMYECTBO PECYPCOB, KOTOPOE HEOOXOAMMO



MOCTaBJISATh BCAKUHM pa3, Korja MpOUCXOJUT pa3MelleHue 3akasza. B 3a-
BUCHUMOCTH OT pacCMAaTPpUBAEMOM CHUTYallMM pa3MeEp 3aKa3a MOXKET Me-
HSTHCSI BO BPEMEHU.

OTBeT Ha BTOPOH BONPOC 3aBUCHUT OT THUIA CUCTEMbl yIpPaBICHUS
3amacamu. Eciu cucteMa mpemycMaTpuBaeT MEePpUOANYECKUN KOHTPOJIb
COCTOSIHMS 3alaca yepe3 paBHbIC MPOMEKYTKH BPEMEHH (E€XKEHEACIbHO
WM €XKEMECSYHO), MOMEHT IMOCTYIUICHUSI HOBOTO 3aKa3a OOBIYHO COB-
najaeT C HavyaJioM KaKJI0ro MHTepBajia BpeMeHu. Ecim xe B cucreme
PeAYyCMOTPEH HEMPEPHIBHBIA KOHTPOJIb COCTOSIHUS 3a1aca, TOUKa 3aKasa
OTIPENICTISICTCS YposHeM 3anaca, TP KOTOPOM HEO0OXOAMMO pa3MellaTh
HOBBIM 3aKa3.

Takum o06pazoM, pelieHre 0000IICHHON 3a/auM yHpaBIeHUs 3ara-
caMu ONPEeeIIIeTCs CIeAYIOINM 00pa30M:

1. B cnyuae nepuoouuecko2o KOHMpOJisi COCMOAHUS 3anaca CAEAyeT
oOecreunBaTh MOCTABKY HOBOTO KOJIMYECTBA PECYpCcOB B 00beME pas-
Mepa 3aKasa uepe3 paBHbIC MPOMEKYTKH BPEMEHHU.

2. B cayuae nenpepuiéno2o KOHMpOAs COCMOAHUA 3anaca Heo0Xo-
JUMO pa3MellaTh HOBBIM 3aKka3 B pa3Mepe oOvema 3anacd, KOTJa e€ro
YPOBEHbB JOCTHUTACT MOUKU 3aKA3d.

Pa3mep u Touka 3akaza OOBIYHO OIPEICIAIOTCS U3 YCIOBUN MHUHH-
MHU3AId CYMMapHBIX 3aTpaT CUCTEMBI YIIPABJICHUS 3alacamMu, KOTOPhIC
MO>KHO BBIPA3UTh B BUC QYHKIIMH 3THX JBYX MEPEMEHHBIX.

CyMMapHbIe 3aTpaThl CUCTEMBI YIIPABJICHUS 3allaCaMH BBIPAKAFOTCS
B BHJI¢ (PYHKIIMM UX OCHOBHBIX KOMITOHEHT

Cymmapnole
SIMAp 3ampa- 3ampameul 3ampa-
3ampambl Ilomepu
mul HA Ha mul HA
cucmemvbl, = + + +  om Oe-
npuoo- ogopmie- Xpauenue
VNPAGIeHUs. Qpuyuma
pemeHue Hue 3aKa3a 3aKasa
3anacamu

3aTparbl Ha MIPUOOPETEHUE CTAHOBSITCS BAXXKHBIM (DAKTOPOM, KOTa
IIEHA ©IUHUIIBI MPOIYKIMKA 3aBUCUT OT pa3Mepa 3aka3a, 4YTo OOBIYHO



BBIPAKACTCS B BUJIE ONMOBHIX CKUOOK, KOTIa 1IeHa €IMHULIBI TIPOYKITUN
yOBIBaeT C BO3pacTaHUEM pa3Mepa 3aKasa.

3aTtparsl Ha OQOpMIICHHE 3aKa3a MPEACTAaBISAIOT MOCTOSHHbBIE pac-
XO/JIbl, CBSI3aHHBIE C €ro pasmernieHueM. [Ipu yaoBieTBopeHnr cupoca B
TEUCHHUE 3aJJaHHOTO TMEePHOJIa BPEMEHH IyTEeM pa3MeIleHus Oosee Mel-
KUX 3aKa3oB (0osiee 4YacTo) 3aTpaThl BO3PACTAIOT IO CPABHEHHUIO CO
cllydaeM, KOTJla CIPOC YAOBIETBOPSIETCS TOCPEICTBOM pPa3MeEIICHUS
0oJiee KPYyMHBIX 3aKa30B (M, CIEI0BATEIBLHO, PEXKE).

3aTparbl Ha XpaHEHHE 3amaca MPEACTaBISIOT Pacxojlbl Ha COIEp-
KaHUE 3amaca Ha CKJajie (3aTpaThl Ha epepadOTKy, aMOPTU3AIMOHHBIS
PacXoIbl, DKCIUTyaTallUOHHBIE PAcXoibl) U OOBIYHO BO3PACTAIOT C YyBe-
JTMYCHUEM YPOBHS 3araca.

[Totepu ot gedwuruTa MPEACTABISIOT COOOM pacxojabl, 0OYCIIOB-
JICHHBIC OTCYTCTBHEM 3araca HeoOX0IUMOHN TTPOTYKITUH.

OnTUMalibHBIA yPOBEHBb 3amaca COOTBETCTBYET MHUHUMYMY CYM-
MapHBIX 3aTpar.

Monens ynpaBiieHHsl 3amacaMyd He 0053aTelbHO BKIIIOYAET BCE Ue-
TBIPE BHJA 3aTpaT, TaK KaK HEKOTOPbIE M3 HUX MOTYT OBITh HE3HAYH-
TEJIBHBIMH, a YYET BCEX BUOB 3aTPaT YCIOKHICT (PYHKIIUIO CYMMAapPHBIX
3arpar.

PazHooOpa3ue Mojeneil 3Toro kiacca OMpeNeNsieTcss XapaKTepoM
CIpoca, KOTOPBIA MOKET OBITh JIETEPMHHUPOBAHHBIM (JIOCTOBEPHO H3-
BECTHBIM) WJIM BEPOSTHOCTHBIM (3aJ]laBa€MbIM ILIOTHOCTBIO BEPOSTHO-
CTH).

Jemepmunupogannvlii CIPOC MOXKET OBITh CTAaTHUYECKUM, B TOM
CMBICJIE, YTO MHTCHCHUBHOCTH IOTPEOJICHHSI OCTAaeTCsl HEM3MEHHOW BO
BPEMCHH, WM JTUHAMHUYECKUM, KOTJa CIPOC M3BECTEH JOCTOBEPHO, HO
U3MEHSETCS OT BPEMEHH.

BeposamHnocmubiti  cIpoC  MOXKET OBITh CTallMOHAPHBIM, KOT/IA
GYHKIMSA TIOTHOCTH BEPOSTHOCTH CIpOCa HEM3MEHHAa BO BPEMEHH, W
HECTallMOHAPHBIM, Korja (YHKIHUS IUIOTHOCTH BEPOSITHOCTH CIIpoca
WU3MEHSETCS BO BPEMEHHU.



B peanbHBIX YCIOBUSX XapaKTep CIpoca MOXKET ObITh OMHUCAH TO-
CPEACTBOM BEPOSITHOCTHBIX HECTALIMOHAPHBIX PACITPEACTICHUI.

XO0Ts XapakTep crpoca SBJISIETCS OJJHUM U3 OCHOBHBIX (DaKTOPOB IIPH
MOCTPOCHUM MOJIENIM yIIPaBJIEHUA 3anlacaMu, UMEIOTCS IpyTrue GaKkTophl,
BIIUSIONIME HA BEIOOP TUIIA MOJEIIH.

1. 3ana3zovleanus nocmasox uiu CpoKuU 8bINOIHEHUs 3aKa306. Ilocie
pa3MeNIeHUsl 3aKa3a OH MOXET ObITh MOCTaBJICH HEMEIJIEHHO WM TO-
TpeOyeTcs HEKOTOpOE BpeMsi Ha €ro BbINoJIHeHHE. VHTepBan BpeMeHH
ME¥KJly MOMEHTOM pa3MEIICHUS 3aKa3a M €ro MOCTaBKOM Ha3bIBAETCS
3ama3/blBAHMEM TIOCTABKA WJIM CPOKOM BBINOJIHEHUS 3aKa3za. JTa
BEJIMUMHA MOXKET OBITh JETCPMUHUPOBAHHOM WIIH CITy4YalHOM.

2. Illononnenue 3anaca. X0Tg CUCTEMA YIPABICHUS 3alacaMHi MoO-
XKeT (PYHKIMOHUPOBATH MPHU 3ama3JAblIBAHUU MOCTABOK, MPOLIECC MOMOJI-
HEHHMS 3araca OCYIIECTBISIETCS MTHOBEHHO WJIM PAaBHOMEPHO BO BpeMe-
HU. MTHOBEHHOE MOMOJIHEHUE 3alaca MOXKET MPOUCXOAUTH MPHU YCIO-
BHM, KOT/Ia 3aKa3bl MOCTYNAIOT OT BHEIIHETO MCTOYHUKA. PaBHOMEpHOE
MOTOJIHEHHE OyIeT Torja, Korja 3amnacaemasi IpoyKIns IPOU3BOIUTCS
caMoil opranuzauueil. B oOmem ciiyyae cucrema (QyHKIIMOHUPYET HpPH
MTOJIOKUTEIBHOM 3aIla3bIBAHUHN TOCTABKA U PABHOMEPHOM IOTIOJIHEHUN
3amaca.

3. Ilepuoo epemenu omnpenenser MHTEPBAI, B TEUEHUE KOTOPOTO
OCYILECTBIISIETCS PETYyJIMPOBAHUE YpPOBHS 3armaca. B 3aBucumocTy OT
OTpe3Ka BPEMEHU, HA KOTOPOM MOXHO HAJIE)KHO MPOTHO3UPOBATH, pac-
CMaTPUBAEMbIN MEPUOJ] TPUHUMAETCSI KOHEYHBIM WJIM O€CKOHEUHBIM.

4. YHucno nynkmoe naxkonnenus 3anacos. B cucremy ynpaBieHHS
3amacaMy BXOAUT HECKOJBKO MYHKTOB XpaHEHUs 3amaca. B HEKOTOPBIX
CJIy4yasix 3TH MYHKThl OPraHW30BaHbl TAKUM O0pa3oM, YTO OJWH BBHICTY-
NaeT B Ka4eCTBE MOCTABIIMKA JJISI APYroro. JTa CXeMa WHOTJA peallv-
3yeTcs Ha Pa3IMYHbIX YPOBHSAX, TaK YTO MYHKT-NIOTPEOUTENH OJHOTO
YPOBHSI MOXET CTaTh MYHKTOM-IIOCTABIIMKOM Ha JAPYrom ypoBHe. B Ta-
KOM CJIy4ae TOBOPST O CUCTEME YITPABIICHUS 3aIllacaMU C Pa3BETBICHHOM

CTPYKTYPOWM.



5. Yucno e6udos mpodykyuu. B cucteme ympaBieHUs 3amacamu
MOXET (purypupoBaTh 0ojee OJHOTO BUAA MPOAYKIUU. ITOT (PakTop
YYUTBIBACTCS TPU YCIOBHHM HAIUYUS HEKOTOPOU 3aBUCHMOCTH MEXTY
pPa3TUYHBIMU BUJAMU MPOAYKIHMH. Tak, s pasIuyHBIX HU3ACIUNA HC-
MOJIb3YETCS OJAHO M TO K€ CKJIAJACKOE MOMEIIEHUE WIHM K€ UX MPOU3-
BOJICTBO OCYIIIECTBIISICTCA IPU OTPAHUYCHHMSIX Ha OOIIMe TPOU3BOJI-
CTBEHHBIC (DOH/IBI.

YpesBplualiHO TPYAHO MOCTPOUTH OOOOIIEHHYIO MOJENb YIIpaBJie-
HUS 3armacamu, KOTopasi y4uThiBajga Obl BCE PAa3HOBHJIHOCTH YCIIOBUH,
HAO0JII0TaeMBIX B pealbHBIX cHUcTeMax. PaccMoTpuM Mojenu, COOTBET-
CTBYIOIIME HEKOTOPBIM CHUCTEMaM YITPABJICHHSI 3arlacaMHu.

JleTepMHMHUPOBAHHbIEC MOIEJIN

OononpodyKkmosas cmamudeckas Mooeb

Mopaenes yrpaBieHus 3amnacamMy MPOCTEUIIEr0 TUIA XapaKTEepU3y-
€TCA MOCTOSIHHBIM BO BPEMEHHU CIPOCOM, MTHOBEHHBIM IOMOJHEHUEM
3amaca M OTCyTCTBUEM AepuuuTta. Takyro MOJAENIb MOKHO IPUMEHATH B
CJIEIYIOIINX CUTYaAlUAX:

1. Hcnonp30BaHME OCBETUTEIBbHBIX JIAMII B 3/IaHHH.

2. Hcnonp3oBaHue KaHUENSAPCKUX TOBapoB (Oymara, OJIOKHOTHI,
KapaHJialliv) KpynHOH (UpMBI.

3. Hcnonp3oBaHME HEKOTOPBIX MPOMBIIUICHHBIX M3, TaKHX
KaK raiiky U OOJTHI.

4. TloTpebiieHre OCHOBHBIX MPOAYKTOB MUTAHUS (HarpuMmep, xjeda
1 MOJIOKA).

Ha puc. 1 nokazano u3mMeHeHHe ypoBHs 3a1aca BO BPEMEHH.



MoMeHTE! MOCTABKH 33Ka30B
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Pucynok 1 — 3aBUCHMOCTh U3BMEHEHUS YPOBHS 3aI1aca OT BPEMEHH

[Ipeanonaraercs, 4TO MHTEHCUBHOCTH CIpoca (B €IMHUILY BPEMEHHM)
paBHa . HauBbIcmiero ypoBHsl 3amac JOCTUTaeT B MOMEHT IMOCTaBKHU
3aKasza pa3MepoM Y (MpearonaraeTcsi, YTo 3amna3/bIBaHHe MOCTaBKHU SIB-
JSI€TCS 3aIaHHOM KOHCTAHTOW). Y POBEHbB 3amaca J0CTUTAET HYJIS CITyCTSI
y/[ enuHUIl BpEMEHH TI0CjIe TIOJydeHus 3aKa3a pasmepoM y. C oJHO#
CTOPOHBI, UM MEHBIIE pa3Mep 3aKasa y, TEM 4Yallle Hy>KHO pa3MeniaTh
3aka3bl. OJHAKO TpPU ATOM CPEIHUM ypOBEHb 3amaca OyJeT yMEHb-
matbcsa. C IpyroicTOpOHbI, C YBEIIMUEHHEM pa3Mepa 3aKa30B YPOBEHb
3amaca MOBBIIIAETCS, HO 3aKa3bl pa3MellaloTcsl pexe. Takas cuTyarus
IIpEACTaBJICHA Ha puUC. 2.

Huzkaa gactoTa
pa:araen[enna 33aKa30B

N
N
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. PazMEUEHHA 33Ka30B
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poeRes FoHomonD

PucyHok 2 — Pa3nuuHbie 4acTOThI pa3MENICHUS 3aKa30B

Tak kak 3aTpaThl 3aBUCAT OT YaCTOTHI pa3MEIICHUS 3aKa3a U o0beMa
XpaHUMOTI'O 3araca, TO BEeJMYMHa Y BBIOMpAeTcs U3 YCIOBHUS oOecrede-
HUs cOATAaHCUPOBAHHOCTH MEXAY JIBYMsI BUJIaMH 3aTpaTr. ITO JIEKHUT B
OCHOBE IIOCTPOEHUS COOTBETCTBYIOLIEH MOJIEIIN YIIPABIICHUS 3al1aCaMH.



Ilyctb K — 3arparel Ha oQopMIICHHE 3aKa3a, HUMEKIIUE MeCTO
BCSIKMI pa3 MpU €ro pasMelnieHnu, h — 3aTpaThl HA XpaHEHUE €UHUIIBI
3aKa3a B €IWHHULy BpeMeHHM. ClenoBaTeslbHO, CyMMAapHBIE 3aTpaTbl B
€IMHUILY BPEMEHHU MOXHO MPEACTABUTH B BUJE

\J

3aTparsl Ha 0OPMIICHHUE 3aKa3a,

ell. BpEMEHU \!
3aTpaThl Ha XpaHEHHUE 3araca,
ell. BpeMEeHU

[TpOoOIDKUTENBHOCTh IMKJIA JIBHJKEHHS 3aKa3a COCTABISET t, =
y/[; cpenHuii ypoBeHb 3amaca paBeH y /2.
OnTuManbHOE 3HAYEHHE Y MTOIYIaeTCs B PE3YIbTaTe MUHUMM3AIHH

C(y)mo y. Takum 00pazoM, B IPEAIOI0KEHUH, YTO Y — HEMPEPhIBHAS
HepeMeHHast, UMEEM

o) _ KB,

h
y y2 E - 09 (13)

OTKYZa OIITUMAJIbHOC BBIPAKCHHUC 3aKa3a ONPCACIIACTCA BbIPAKCHUCM

« — |2KB
= |=E (1.4)

MoHO [0Ka3aTh, 4T0 y* coctaBisieT MunumyM C(y), mokasas, 4To
BTOpast MPOM3BOIHAS B TOUKE Y™ CTPOTO MOJIOKHUTEIIbHA.

Bripaxxenue (1.4) HaszpiBalOT (PopMysiol 3KOHOMHUYHOTO pazmepa
3aKa3a YUJICOHA.

OnTuManbHas CcTpaTeruss MOJENH MpeIycMaTpUBaeT 3aKa3 Y €lu-
HUII POTYKIINHU Yepe3 Kaxkible ty = y* /[ eIMHUL BpEMCHH.



Ontumaneubie 3aTpathl C(y*) = /2KBh moaydeHsl MyTeM HEIO-
CPEACTBEHHOM IOJICTAHOBKHM.

JI1st peanbHBIX CUTyalluid CyIIEeCTBYET (MOJOKUTENbHBIN) CPOK BbI-
MOJTHEHUSI 3aKa3a (BpEMEHHOE 3amna3jbiBaHue) L OT MOMEHTa pa3Meliie-
HUS 3aKasa JI0 €ro JACHUCTBUTEIbHOU MOocTaBKU. CTparerus pa3MenieHus
3aKa30B B MPUBEJIECHHON MOJEIH JI0JDKHA ONPEesTh TOYKY BO30OHOB-
JICHUS 3aKa3a.

Ha puc. 3 mokazaH ciyuaid, KOrja TOYKa BO30OHOBJICHHUS 3aKasa
JOJKHA OIEpeXaTh Ha L eAUWHHI] BPEMEHH OXHMAAEMYK) IOCTaBKy. B
NPaKTUYECKUX LEAX 3Ty MH(OpPMALUI0 MOXKHO MpeoOpa3oBaTh, OIpe-
JIEIMB TOYKY BO30OHOBIICHMS 3aKa3a 4epe3 ypOBEHb 3amaca, COOTBET-
CTBYIOILLIUI MOMEHTY BO30OHOBIICHHUIO.

To4KH B0SOOHOBNEHHA SaKas 0B
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Pucynok 3 — Touka BO30OHOBIICHHS 3aKa3a ONEPEKACT 0KUTACMYIO
MTOCTaBKY

Ha npakthke 3TO peanmu3yeTcs MyTEM HENPEPHIBHOIO KOHTPOJIS
YPOBHS 3amaca J0 MOMEHTa JOCTIKCHHUS OYE€PEIHOM TOYKH BO30OHOB-
JeHuda 3akaza. [lo 3ToM nmpuynHE TaKyr MOJEIb HA3bIBAKOT MOJICIIBIO
HENPEPBIBHOIO KOHTPOJISI COCTOSAHUS 3akasza. ClienyeT 3aMeTUTh, 4TO
CPOK BBIIIOJIHEHUS 3aKa3a L MOKHO NMPUHSITh MEHBIIE MPOIOTIKUTEIb-
HOCTH LKA t.



Hpumep

Exceonesnviii cnpoc na mosap b cocmasnsiem 100 eo. 3ampamwi Ha
pasmeujerue Kaxcooeo sanaca K nocmosnnvt u pasuwsr 100 Oen. eo.
Eoiceonesnvie sampamol nHa xpanenue eouruysl 3anaca h cocmasnsarom
0,02 Oen. ed. Onpedenums 3KOHOMUYUHBLU pa3mep Napmuu U moyKy 3d-
Ka3a npu cpoxe 8blNOJHeHUs 3aKasa, pagHom 12 oHsm.

U3 popmynvr Yuncona nonywaem

._ [2x100x100
Y= 0,02 el

Ol’lﬂ’llleCl]leCl}Z I’lpOdOJlOfcumefleOCWIb yuKia cocmaeJjisien
té =y*/B =1000/100 = 10 gH.

Tax xax cpok evlnonHeHusi 3akaza pageH 12 OHAM U NPOOOaHCU-
menvHocmb yuxkia cocmaensiem 10 oueti, 60300H081eHUe 3aKA3A NPOUC-
xooum, Ko020a YpOoB8eHb 3anaca O00CMAamoveH O YO081emB0OpeHUs
cnpoca na 12 — 10 = 2 aH. Taxum obpaszom, 3akaz pazmepom y* =
1000 ex., ko2oa yposenv 3anaca oocmueaem 2 X 100 = 200 ep.

Moorcno cuumams, umo 3¢hghexmusHbill CPOK BbINOJIHEHUS 3aKA3d
pasenL — ty npu L > t, u pasen L 6 npomuenom cayuae (30ece L — 3a-
OAHHbBILL CPOK BLINONHEHUS 3aKA3a).

Jlna paccmampusaemozo npumepa onpeoeiums MOUKY 3aKaA3ad 8
CRe0VIOWUX CY4asx.a) cpok evinoanenus zakaza L = 15 nH.(omeem 500
ed.);, 6) cpox evinonanenus 3axasza L = 23 gH. (omeem 300 ed.),; 8) cpok
ebinoniHenus 3akasa L = 8 nH. (omeem 800 e0.); 2) cpox evinonHenus
3akaza L = 10 gH. (omeem 0 e0.).



2. IPAKTUYECKASA YACTb

3apauya 1.CymectByloT 1Be (UPMBI 10 U3TOTOBJICHUIO TIACTUKO-
BbIX OKOH. @upma A moxet 3a mecall u3rotoButh 1000 kB. M cTekia X ¢
TpexkamepHbiM mnpoduieM u 600 kB. M cTekia Y ¢ MATHKaMEpPHBIM
npodusiem. upma B 3a TOT ke nepuoja BpeMeHu u3roroBut 700 kB. M
crexina X u 1500 kB. M crexna Y. Ilpogaxnas croumocts npoduiis X
coctasisieT 300 py0. 3a kB. M, cToumMocTh npoduis Y cocrasiser 500
py0. 3a kB. M. Ctekna X u Y U3roTaBiuBaloOT U3 OJHOTO U TOTO K€ ChIPBA.
st u3roroBnenus | kB. M crteksa X TpeOyeTrcss 5 KB. M ChIpbs, IS
cTekya Y — 8 kB. M chIpbsi. KonnuecTBo chipbsi y ¢upmbl A paHo 5000
KB. M, Y pupmbr B — 8000 kB. M. OnipesiennTh MaKCUMAJIBHOE 3HAUCHUE
npuosM upM A U B TIpu yCIIOBUM MOCTOSIHHOTO YCTOMYMBOTO CIIpoca
Ha IUIAaCTUKOBBIE OKHA.

3apaua 2.TpeOyercsa onpenenuTs IuiaH (palMoHANIbHYIO MPOrpam-
My) BBIITyCKa Ye€ThIpeX BUJOB Npoaykiuu P;, P,,P; u P, 1y U3rOTOB-
JI€HUSI KOTOPBIX HEOOXOIUMBI PECYPCHI TPEX TUIIOB

Tun pecypca Buna npoaykuuu Pacnomaraemsiit
Py P, Py P, pecype b;

1 1,5 3,0 4,5 6,0 60

2 9,0 7,5 6,0 4,5 165

3 6,0 9,0 12,0 [18,0 [150

['panuiia BBITyCKa, 1/8 |(0/— |2/— |3/3 |—

HUKHSIS / BEpXHSS

[TpuObLIH, 100 110 120 130 | —

JIEH. e]1. 33 €JI. TPOYKIIUHU

[Iporpamma, X1 X X3 X4 —

KOJI-BO €J1. MPOJIYKIIUH

3a1arTCs KOHKPETHBIE 3HAYCHUS @;; M b; (cM. TabauMIly) ¢ y4eToM
IPOTrPAaMMBI BBIITyCKa NPOAYKLUH X; U BO3MOXHON MPUOBLIA OT pealu-

3aIuy MPOAYKIMH (B ACHEKHBIX eAUHUIAX). TakuM o0pa3oM, JJIsi TOTO

4TOOBI BBIMYCTUTh EAWHUILY TNpoayKuuu P, Tpebyercs 3,0 eauHMITHI




IepBOro TUma pecypca, 7,5 — Broporo u 9,0 — tperbero. Mckomas

palMoHajgbHasg MporpaMMa B KOJWYECTBE E€AUHUIl MPOIYKIHMH (IITYK)

0003HAYaeTCs X1, X9,X3 U X4 COOTBETCTBEHHO.

3agaum 3-13.

Tun Bun nponykuuu Pacniosmaraem | I'panuna [TpuGbLIH

pecypca | P; P, Bl pecype b; | (min/max) Py
P; P,
P,

3agaua 3

1 1,5 6,0 21,0 1/— 4.5

2 4.5 6,0 27,0 0/— 8,2

3 9,0 3,0 40,5

3apaua 4

1 12,0 13,0 90,0 1/— 6,0

2 1,2 3,0 18,0 0/— 4,6

3 6,0 2,5 30,0

3agmaua 5

1 2,0 6,0 37,0 0/0,7 23,5

2 8,0 4,0 40,0 0/2,3 14,0

3 30,0 26,0 180,0

3agaua 6

1 38,0 55,0 450,0 0/— 7,0

2 9,0 20,0 140,0 1/3,4 16,0

3 16,5 13,5 180,0

3agmaua 7

1 39,0 12,0 240,0 1/— 5.5

2 27,0 26,0 210,0 0/— 6,5

3 6,0 20,0 120,0

3agmaua 8

1 30,0 50,0 375,0 1,3/ — 16,2

2 21,0 15,0 120,0 0/— 8,8

3 2,0 0,5 10,0

3agauya 9

1 15,0 5,0 50,0 0/— 11,2

2 2,0 4.5 17,5 0,8/ — 4.9

3 32,0 35,0 160,0




3agaua 10

1 3,5 3,0 18,5 0/— 4,2
2 8,0 20,0 90,0 0/— 3.8
3 24,0 10,0 100,0

3apaua 11

1 4,0 21,4 94,0 0,7/3,4 6,6
2 5,5 9,6 48,0 0/— 4,3
3 3,6 2,2 24,0

3amaua 12

1 12,5 25,0 137,0 0/— 9,3
2 3,5 4,7 35,0 0/4 4,6
3 3,0 9,0 45,0

3. KOHTPOJIBHBIE BOITPOCHI

B dyem cMbIcit 3aaaum ynpaBiIeHHs 3anacaMu?
Kaknmu Metosiamu pemaercs 3aj1a4a yrpaBJIeHUs 3amacamu’?
B dem 3akmrodaeTcs 3aga4ya pacpeaeaeHus pecypcoB?

L=

Kakue CcymecTByrOT METOAbI PELICHUs 3aJauyd PaACIPEACIICHUS

pecypcoB?

)

Kakue ObIBalOT MOJI€NM yIIpaBJeHUs 3anacaMu’?
6. Kak knaccudunmpoBaTs onucaHue crnpoca?
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IIpakTnyeckoe 3ansitue Ne2. AHaJIU3 PUCKA M 0€30IIACHOCTH
HCNO0JIb30BAHUA HOBBIX TEXHOJIOTHH

eab 3aHATHSA: U3YUYECHUE IPABWJI MOCTAHOBKH THUIIOBOM 3aJa4yd
CUCTEMHOI'0 aHaju3a — 3aJlaydaHalii3a pucka U Oe30MacHOCTH HC-
MOJIb30BaHUSI HOBBIX TEXHOJIOTHH.

AKTYaJIbHOCTh TeMbl 3aHATHSI: YMEHUE MPaBUIbHO (HOpMaTU30-
BaTh 3a/lauy — O0s3aTEIbHBIN 3Tall CUCTEMHOT0 aHaJIN3a, C KOTOPOTro
JIOJDKHA HAYMHATBCS MPOLEIypa CO3IaHUSI CHCTEMY YIpPaBICHHS C 3a-
JAHHBIMHU XapaKTEPUCTUKAMMU.

1. TEOPETUYECKASA YACTb

AHanmu3 UWH(POPMAIIMOHHBIX PHUCKOB T03BOJISIET 3P (HEKTHUBHO
yHPaBJIATh THPOPMALIMOHHON 0€3011aCHOCTBIO NpeAnpusThs. s a3Toro
B Hayaje paboT MO aHAJIM3y PUCKOB HEOOXOJMMO OIpPEIeIUTh, YTO
UMEHHO MOJUJIEKHT 3aIIUTE Ha NPEINPUATHH, BO3ACHCTBUIO KAKUX yTPO3
3TO MOJBEPKEHO, U BBIPAOOTATh PEKOMEHIAIMU IO TIPAKTUKE 3aIIUTHI.
AHanu3 pUCKOB MPOU3BOIUTCS UCXOJS U3 HEMOCPEIACTBEHHBIX LIEJEH U
3aJ1a4 10 3alllUTe KOHKPETHOTO BUIa HH(POpMAIMK KOH(PHUICHIIUATEHOTO
xapakrepa.OHa U3 BaXXHEMIINX 3a/1ad B paMKax 3allluThl HH(pOpMauu
— o0ecIieueHue ee MeIOCTHOCTU U JOCTYITHOCTH. YacTo 3a0bIBaeTCs, YTO
HapyIICHUE IEIOCTHOCTU MOXKET TPOU30WTH HE TOJIBKO BCIIEICTBUE
IIpeIHaMEpPEHHBIX JCUCTBUN, HO W MO PSAAy APYIHMX MNPUYUH: cOOEB
00OpyZ0BaHMs, BEAYIINX K MMOTEPE WU HCKaXEHUI0 nHpopmaiuu; du-
3UYECKHX BO3JCHCTBUIN, B TOM YHUCJIE€ B pe3yJbTaTe€ CTUXUHUHBIX Oel-
CTBUI; OIIMOOK B MPOTPAMMHOM OOECIEUECHUH (B TOM YHUCJE HEIOKY-
MEHTHUPOBAHHBIX BO3MOXHOCTEH). [loaTOMy MO TEPMHUHOM «aTaka»
OyJieM MOHUMAaTh HE TOJHKO UYEJIOBEUYECKHE BO3JIEUCTBHs Ha MH(OpMa-
IIMOHHBIC PECYPCHI, HO U BO3JCHCTBUS OKPY>KaIOIIEH Cpelibl, B KOTOPOH
byHKIIMOHUPYET cucTeMa o0paboTKH MHPOPMAIIUU TTPEATPUATHUS.



AHanu3 pucka MOHO IMTPOBOJUTH IO CLIEHAPHIO, U300pa)KEHHOMY Ha
pucyHke 1 (Kakapli W3 IIECTH JTaloOB aHaIM3a PUCKAa JIOKEH OBITh

KOHKPETU3UPOBAH).
M3 Teperirs HudopMalHOHHDI
33N S — popmanno ¢
pecypehbl
MecTa XpaHeHHA HHOPMaLIHI
ADXHTERTVDE :I/I\ ¥3ner popManeHoit 05padoTKH
P ACOI'i P ¥3ne1 nepepaloTKH HHPOpMALHH
Kanamer repenayll JaHHELX
Kaname:
Vrposst S — JOCTYIA, YTEMKH HIIH BOSIEHCTEHA
HA HHOpPMALHIO
BepoarHbie Cnocobel H cpencTBa odecnevueHHs
VABHMOCTH <— HHPOPMAMHOHHOH §e30MacHOCTH
B 060])01'[6 (B COOTBETCTBHH € HE/THAMA 3A1MHT l:l)
YA3BUMOCTH
o KAKIOH <: Cnocodsl H CPEICTBA NPEOIONCHHA
¥rpose SALIHTEL
PawxHpo-
BAHHEBI CNHCOK <:: Yinepl oT HePaBOMEPHOTO M0CTY A
yrpos K HHOOPMALHOHHBIM PECYpcaM

Pucynok | — DOtanel aHanmn3a pucka

Ha nepsom u emopom smanax onpenensroTcs CBEACHUS, COCTaB-
JSFOIIUE Ul TPEANPUATHSI KOMMEPUECKYIO TallHy, KOTOPBIE NPEJACTOUT
3alUIIATh.

Takue cBeneHHS XpaHITCS B OINPENCIICHHBIX MeCTaX M Ha KOH-
KPETHBIX HOCUTEIIAX, IEPEAAOTCA 10 KaHaJIaM CBSI3H U 00pabaThIBalOTCS
B COOTBETCTBUHU C OIpPEJICICHHBIM periameHToM. [Ipu 3Tom omnpenens-
I0IIUM (PAaKTOPOM B TEXHOJIOTMH OOpaIieHus ¢ MHPOopMaIei sSBIIeTCS
apXUTEeKTypa KopropaTuBHbIX HH(popmainmoHHbiX cuctem (KUC), xo-
TOpasi BO MHOTOM OIPECISET 3allUIIeHHOCTh WH(POPMAIIMOHHBIX pe-
CYpCOB IIPEAPUSATHS.



B cBsi3u ¢ 3TUM HEoOXOAMMO elle pa3 MOAYEPKHYTh, YTO CTEIEHb
uH(pOpMaIMOHHONW 0€30MaCHOCTH OIpeNesIeTCs He TOJbKO (a MOXKET
OBITh U HE CTOJBKO) CPEACTBAMHU M CIIOCOOAMHM 3aIMThI, HO U OCOOEH-
HocTsiMu noctpoeHust KMC. U koraa rosopsat o KMC B 3amuieHHOM
UCIIOJTHEHUH, PeUb UJIET, MPEXKIAEC BCEro, O BEIOOPE TAKOW apXUTEKTYPHI
(TomoJsiorun) cucTeMbl 00padbOTKK WH(POPMAIIMU, TAKOTO PACIIONIOKECHUS
CpeAcTB 00paboTKH KOH(HUICHIIMAILHOW HH(OpPMAIMHU, BBIOOpa CIIOCO-
OOB €€ XpaHEHMs U Nepeaadu, KOTOPbIe CYIIECTBEHHO YMEHbIIAT YUCIIO
BO3MO>KHBIX TOUEK JI0CTyIa K UH(POpMAITUH.

Tpemuii oman aHanu3a pUcKa — IOCTPOCHUE CXEM KaHAJIOB JIO-
CTyna, YT€YKH WM BO3JCHCTBHUS Ha WH(OpPMALMOHHBIE PECYpPCHI OC-
HOBHBIX y3510B KMC. Kaxnplii KaHAII JTOCTyIa XapaKTEepU3yeTCs MHO-
YKECTBOM TOYEK, C KOTOPBIX MOXKHO “‘CHATH” mH(MOopMaruio. MiMeHHO OHH
U TPEACTABISAIOT YSI3BUMOCTH M TPeOYIOT MPUMEHEHUsI CPEICTB HEJNO-
NyIICHUS HeXeIaTeIbHbIX BO3ACHCTBUIM Ha HH(POPMAITHIO.

AHanu3 crnocoOoB 3alIUThl BCEX BO3MOXKHBIX TOUEK aTak COOTBET-
CTBYET LIJISIM 3aIIUTHI K €T0 PE3yJIbTATOM J0JIKHA OBITh XapaKTEPUCTHKA
BO3MOXKHBIX «Operieii B 000poHe», B TOM YHCJIE U 32 CUET HeOIaromnpu-
SITHOT'O CT€UEHHS O0CTOSITEIbCTB (4-1i aman).

Ha namom smane, ucxonss u3 U3BECTHBIX Ha JaHHBIK MOMEHT CIIO-
co00OB U CpEJICTB MPEOOJICHUS OO0OPOHHUTEIBHBIX PyOeKeH, onpeaess-
IOTCSI BEPOSTHOCTH peaii3allui yrpo3 Mo KaKI0H M3 BO3MOXKHBIX TOUEK
aTax.

Ha 3aknouumenvnom smane npou3BOAUTCS OLIEHKA yiiepba opra-
HU3AIlMU B CiIy4yae pealn3allid KaKJIOH M3 aTaK, KOTOPBIM BMECTE C
OIICHKAMH YS3BHMOCTH TIO3BOJISIET IMOJYYUTh PAHKHUPOBAHHBIN CITHCOK
yIpo3 HHPOPMAITMOHHBIM PECYPCaM.

Pe3ynbrarel paboOThI TPEACTABIAIOTCS B BUIS, YAOOHOM IS HX
BOCIIPHUSATHS 1 BBIPAOOTKH PEIICHUHN MO KOPPEKIIUU CYIIECTBYIONIEH CH-
cTeMbl 3amuThl nHGopManuu. [Ipu >ToM Kaxawslii WHPOPMAITMOHHBIN
pecypc MOXKET OBITh TOJBEP)KEH BO3JICUCTBUIO HECKOJBKUX TOTCHITU-
ATBHBIX yTpo3. [IpuHIUNHIANbHOE K€ 3HAYCHHE MMEeT CymMMapHas Be-
POSITHOCTh JIOCTyIa K MH(POPMAIIMOHHBIM pecypcaMm, KOTopas CKJIaJibl-



BaETCs U3 DJIEMEHTApPHBIX BEPOSTHOCTEN JOCTyIA K OTACIbHBIM TOYKAM
MIPOXOXKICHUS HHPOPMAIIUH.

BennurHa uHGOPMAIMOHHOTO PUCKA MO KaXJAOMY pECypcy ompe-
JIEJSIeTCS KaK MPOU3BE/ICHUE BEPOSATHOCTU HaIlaJIeHUsI Ha pecypc, Bepo-
ATHOCTU pealiu3allid Yrpo3bl W yiepda OT MHPOPMAIMOHHOTO BTOP-
*eHus. B 3ToM mpou3BeicHUU MOTYT UCIOJIb30BAThCS PA3IMYHbIE CIIO-
cOOBI B3BEIIMBAHUS COCTABIISIONIMX.

OObeArHEHNE PUCKOB MO BCEM pecypcaM JaeT OOIIyI0 BEIUYHHY
pucka npu npuHaroi apxutektype KMC n BHEApEHHON B HEE CHUCTEMBI
3aIUTHl THHOPMALTHH.

Bapbupys BapuaHThl TOCTPOCHUSI CUCTEMBI 3aIIUThl HHGOPMAIIUU U
apxutektypbl KUC, BO3MOXXHO IPEICTaBUTh pa3IMUYHbIC 3HAUYCHUS PUCKA
32 CUET U3MEHEHHUS BEPOATHOCTHU PEeaTU3ALMHU Yrpo3. 37eCh BaKHBIM
IaroM SBJISIETCS BBIOOP OJHOTO W3 BAapUAHTOB B COOTBETCTBUU C BbI-
OpaHHBIM KpUTEpPUEM MPUHATUS pElIeHUs. TakuMm KpUTEPUEM MOMXKET
OBITH JOMyCTUMAasl BEJIMYMHA PUCKA WIIM OTHOIIEHHUE 3aTpaT Ha obecrie-
yeHrue UHGOPMAIIMOHHOM O€30MaCHOCTH K OCTaTOYHOMY PUCKY.

[Ipu noctpoeHun cucrteM obOecrnedeHus: HUHGOPMALUOHHON Oe3-
OIMACHOCTH TaK)XE€ HY)KHO OINPEACIUTh CTPATETHIO YIPABICHUS PUCKaMU
Ha TIPEATPHUATHH.

Ha cerojHst u3BECTHO HECKOJBKO MOAXO0JIOB K YIIPaBICHUIO PUCKa-
Mu. OauH U3 HanboJee pacIpOCTPaHEHHBIX — YMEHBIIICHHUE PUCKa ITy-
TEM HCTOJIb30BaHUS KOMILIEKCHOM CHCTEMBI KOHTPMED, BKIFOUYAROIICH
IPOrpaMMHO-TEXHUYECKUE M OpraHHU3aIllMOHHBIC MEphl 3alluThl. biuns-
KHM SIBJISICTCS TIOJIXOJ, CBS3aHHBIA C YKIIOHEHHEM OT pucka. OT HEKo-
TOPBIX KJIACCOB PHCKOB MOXHO YKIIOHHUTHCS: HAIpPHMEpP, BBIHECCHHE
Web-cepBepa opranuzanuu 3a mpeesbl JIOKaTbHON CETH IMO3BOJISET
n30exaTh pUCKa HECAHKIIMOHUPOBAHHOTO JIOCTYTIA B JIOKATBHYIO CETh CO
cTopoHbl Web-KIMEHTOB.

B HEKOTOpBIX ciydasx AOMYCTHUMO MPHHATHE pUCKa. 37eCh BaXKHO
ONPENICTUTLCS CO CICAYIOIMICH TUICMMOMN: YTO IS TPEAIPHUATHS BbI-
rojgHee — OOPOTHCS ¢ PUCKAMH WIH K€ C MX IMOCIeACTBUsIMU. B aTOM
cllydae MPUXOJIUTCS PEIIaTh ONTUMHU3AIMOHHYIO 33/1a4y .



[locne TOro kKak oOmpeaeneHa CTpaTerus YIPaBICHUS PHCKAMM,
MPOU3BOJUTCA OKOHYATEJIbHAsI OLICHKAa MEPOMPHUATHI MO 00ECIEeUEHHUIO
nH()OpMalIMOHHON 0OE€30MaCHOCTU € MOATOTOBKOW AKCHEPTHOTO 3aKIIO-
YeHUsl O 3alIUMIIEHHOCTH HH(POPMAIMOHHBIX pecypcoB. B skcmepTHoe
3aKJIFOYEHUE BKJIIOYAKOT BCE MATEpPUAJIbl aHAJM3a PUCKOB U PEKOMEH 1A~
WU 110 UX CHUXKEHUIO.

IIpuMep oleHKH PUCKOB 110 ABYM (pakTOpam

B matpuiie niu Tabiniie MOXHO HarJISIAHO OTPA3UTh CBSI3b (DAKTOPOB
HETaTUBHOTO BO3JEWCTBUA (MOKa3aTelel PECypCcOB) M BEPOSTHOCTEH
peanu3anuu yrpo3bl C y4€TOM MMOKA3ATEICH YI3BUMOCTEN.

Ha mepBom 11are olieHHMBaeTCsS HETaTHMBHOE BO3jcHCTBHE (TTOKa3a-
TEJIb pecypca) Mo 3apaHee OMpeIesICHHON 1IKale, HarpuMep oT 1 1o 5,

JUISL KaXKIO0TO pecypca, KOTOPOMY YrpokaeT OIMAacHOCTh (KOJoHKaB B
Tabi. 1).

Tabmnura 1
Heckpunropyrpo- | Iloka3zarens | Bosmoxnocts | [lokazarenbpuc- | Panrpuc-
3Bl HEraTUBHO- | peaju3aluu Ka Ka
ro BO3JIC- | yIpO3bl
ctBus (pe- | (CyObeKTHUB-
cypca) B Has orieHka) C
Yrpo3a 4 5 10 2
Yrpo3a B 2 4 8 3
Yrpoza C 3 5 15 1
Yrposza D 1 3 3 5
Yrpoza E 4 1 4 4
Yrposa F 2 4 8 3

Ha BTOpOM miare mmo 3apaHee 3aJaHHOU LIKaJIe, Hapumep ot 1 1o 35,
OLICHUBAETCSA BEPOATHOCTh PEATU3ALNAN KAXKION yTPO3BbI.

Ha tpeTpem mare BeIMHCHSETCS MOKa3aTenb pucka. B mpocrenmem
cilydae 3To jJenaeTcsi myteM yMHoxkeHus (B X C).OmgHako HEOOX0AUMO
MIOMHHTB, YTO OINEPALUs YMHOKEHHUS OMPEETICHA ISl KOJTMYECTBEHHBIX
mkai. JlJisi paHroBbIX (KaYECTBEHHBIX) IIKAJl HM3MEPEHUS, KaKOBBIMU




SBJISIIOTCA TIOKa3aTesib HETaTUBHOI'O BO3JICUCTBUSL U BEPOSITHOCThH pea-
JU3ALUH YTPO3bl, K IPUMEPY, COBCEM HE 0053aTEIHHO MOKA3aTEIh PUCKA,
COOTBETCTBYIOMMM ciaydaro B = 1; C = 3, OyJeT 3KBUBAJICHTEH CIy4alo
B = 3; C = 1. CoOTBETCTBEHHO J0JDKHA OBITh pa3zpaboTaHa METOJMKA
OIICHMBaHMs TIOKa3aTejeld PHUCKOB MPUMEHHUTEIIBHO K KOHKPETHOW Op-
raHu3aIuu.

Ha gyeTBepTOoM miare yrpo3bl paHXKHPYIOTCS MO 3HAYCHUSIM WX (ak-
TOpa pUCKa.

B paccmarpuBaemMoMm mpumepe ISl HaMMEHBIIErO0 HEraTUBHOTO
BO3JICUCTBUS U HAMMEHBIIIEH BO3MOXKHOCTH peau3aliiu yrpo3bl BEIOpaH
noKa3aressb 1.

JlanHas mpolierypa mo3BoJisieT CpaBHUBATh U PAHKUPOBATH YTPO3bI C
pPa3IMYHBIMHA HETaTUBHBIMHU BO3JCHCTBUSIMU U BEPOSITHOCTSIMHU peaju-
3anuu. B onpeneneHHbIX ciaydasx JOMOJHUTEIBHO MOTYT MPUHUMATHCS
BO BHUMaHUE CTOMMOCTHBIC TIOKA3aTEeIIH.

Pa3nesenue pucKkoOB HA MpUeMJIeMble M HeNPUeMJeMble

Jlpyroil cmoco0® OIlEHMBAHUS PHUCKOB COCTOUT B pa3ACiICHUH HX
TOJBKO Ha MpUEeMJIEMble W HenpuemieMbie. [10xo1 OCHOBBIBaETCS Ha
TOM, YTO KOJMYECTBEHHBIE MOKA3aTEJIM PUCKOB HMCHOJIb3YIOTCS TOJIBKO
JUIsL TOTO, YTOOBI HUX YHOPSAOUYUTH M ONPEACIINTh, KaKue JICUCTBUS
HEOOXOIMMBI B MEepByto ouepenb. Ho 3Toro MoXHO JOCTUYL U C MEHb-
IIUMHU 3aTpaTamu.

Marpuiia, ucrionb3yemasi B JaHHOM IMOJIXOJ€E, COACPKUT HE YUCTa, a
TOJBKO cUMBOJIBI [l (puck nonmyctum) v H (puck HepomycTum).

Bonpoc 0 ToM, Kak MPOBECTH TPAHUILy MEXAY MPUEMIIEMBIMU U
HEMPUEMJIEMBIMU PUCKAMHU OCTA€TCSl HA YCMOTPEHUE aHAIUTHKA, MOJ-
rOTaBJIMBAIOIIECTO JAHHYIO TaOJUIy WM PYKOBOJSIIUX CIEIUAIMCTOB B
o0nacTy MHPOPMAIIMOHHON 0€30MMacHOCTH.



2. IPAKTUYECKASA YACTb

3agaya 1. PazpaboTaTh npeoKeHHbIN TJIaH MPOEKTa U MOICUUTATh

€ro MOJIHYI0 CTOMMOCTD U pa3MeEpP OTBIICUEHHBIX CPEJICTB:

CoznaTh cUCTEMY AUCTAHIIMOHHOTO O0YyYEHUS B BY3€.

Co3nmath CUCTEMY YIPABICHUECKOTO yUeTa Ha MPEANPHUSTUH.
Co3nath cucTeMy MEHEIKMEHTa KauecTBa Ha MPOW3BOACTBEH-
HOM TIPEANPUITHH.

Co3narh cucTeMy MacCcoBOT0 OOCTYKMBaHUS (KJIMEHT-CEPBEPHOIN
APXUTEKTYPHI).

Co3nmarh CHCTEMY 3JKOJOTHYECKOTO MEHEIKMEHTa IPOU3BOI-
CTBEHHOT'O MPEITPUITHSL.

3anaua 2. 3an0aHUTH TaOJIUILy O MPEII0KEHHOU BBILLIE METOJUKE.

Bapuanr 1
Heckpunirop | [lokazarens | Bosmoxnocte | [Tokasarenspucka | Panrpucka
yIpO3bl HETaTUBHOIO | peaJin3aluu
BO3JICUCTBHS | YTPO3bl (CyOB-
(pecypca) B | exTuBHas
onieHka) C
Yrpo3a 4 1 8
Yrpo3a B 2 6
Yrpoza C 9 9
Yrposza D 6 4
Yrpoza E 4 1
Yrpoza F 7 2
Yrpo3a G 3 3
Yrpo3zaH 5 7
Yrpo3zal 7 5
Bapuant 2

Heckpunirop | [lokazarens | Boamoxknoctes | [lokazarenspucka | Panrpucka

YIpO3bl

HETaTUBHOTO | peajin3aluu
BO3JIEHCTBUS | yIpo3bl (CyOB-
(pecypca) B | exTuBHas
orieHka) C




Yrpoza A 9 8

Yrpo3a B 7 3

Yrposa C 8 5

Yrpo3a D 6 7

Yrpoza E 2 9

Yrpoza F 4 2

Yrposa G 3 |

Yrpo3zaH 5 4

Yrposzal 1 6

Bapuanrt 3

Heckpunrop | [Tokazarens | Bosmoxxknocts | Ilokazarenspucka | Panrpucka

yIpO3bI HEraTUBHOI'O | peajau3aluuu
BO3JIEHCTBUS | yIpo3bl (CyOB-
(pecypca) B | eKTUBHas

orienka) C

Yrpoza A 7 4

Yrpo3a B 4 9

Yrposa C 8 6

Yrpo3a D 5 8

Yrpoza E 6 7

Yrpoza F | 3

Yrposa G 3 |

Yrpo3zaH 2 5

Yrposal 9 2

Bapuanr 4

Heckpunrop | [lokazarens | Bosmoxxnocts | Ilokazarenspucka | Panrpucka

yIpO3bI HEraTMBHOI'O | peajau3aluuu
BO3JICKCTBUS | YTPO3bI (CyOB-
(pecypca) B | exTuBHas

orieHka) C

Yrposza A 3 7

Yrpo3a B 2 6

Yrposa C 6 |

Yrpo3a D 9 8

Yrpoza E 7 9

Yrpoza F 5 3

Yrpoza G 4 5

Yrpo3zaH | 2

Yrpozal 8 4




Bapuanr 5

Heckpunirop | [lokazarens | Boamoxknoctes | [lokazarenspucka | Panrpucka

yIpO3bl HEraTUBHOI'O | peajau3aluuu
BO3JIEHUCTBUS | yIpo3bl (CyOB-
(pecypca) B | eKTUBHas

orieHka) C

Yrpoza 4 9 |

Yrpo3a B 1 6

Yrpoza C 8 8

Yrpo3a D 7 4

Yrpoza E 6 9

Yrpoza F 5 5

Yrpoza G 2 3

YrpozaH 3 7

Yrposzal 4 2

3. KOHTPOJIBHBIE BOIIPOCHI

L=

JIMTEPATYPA

Kakwe cymecTByrOT ypOBHU PUCKOB?
Kakue cyiiecTByOT ypOBHU ySI3BUMOCTEH ?
Yrto Takoe TaOJUYHBIE METO/IbI OLICHKU PUCKOB?

Kakue cyniecTByIoT 3Tamnbl aHaau3a puckoB?

1. KaszueB B.M. BBenenue B aHanus, CHHTE3 U MOJCIUPOBAHUE CH-

CTEM. — OJEKTPOH. TEKCT. naH. — M. : MHrepHeT-YHuBepcurer Un-

dbopmanmonnbsix Texnonorut (MHTYUT), 2016. — Pexum noctyna :
http ://www.iprbookshop.ru/52188. — 3BC «IPRbooks», mo mapoJro.

2. Teopust nuH(pOPMaLIMOHHBIX MPOLIECCOB U cUCTEM : YueOHuk / [Tox

pen. b.A. CoeroBa. — M. : Akanemus, 2011.

3. CwmonenueB B.II. VYmpapnenue cucremamu W TOpoleccaMH :
Vyebuuk. — M. : Axkanemus, 2010.




IHpakTn4yeckoe 3ansitue Ne3. IlpoBepka agekBaTHOCTH MoOjesIei
CJIOKHBIX CHCTEM

Heab 3aHATHSA: U3yUYCHUE MPaBUJI MPOBEPKHU aJCKBATHOCTH MOJE-
JeH, aHaIM3a HeONPEAEICHHOCTH U YyBCTBUTEIBLHOCTH.

AKTYaJIbHOCTh Te€Mbl 3aHATHSI: YMEHHE MPAaBWIbHO OLICHUTH
aJICKBaTHOCTb MOJTYYEHHBIX MOJIEJ e — 00s3aTeIbHbIN 3Tal CUCTEMHOIO
aHajn3a, ¢ KOTOPOro JI0JKHA HAUMHATHCS MPOIIeAypa CO3aHUs CUCTEMY
yIpaBJIeHUs C 3aJaHHBIMU XapaKTEPUCTUKAMHU.

1. TEOPETUYECKASA YACTb

JIroOast MatemaTuyeckass MOJIeNIb HE SIBJIAETCS TOYHOM, BCErjaa cy-
HIECTBYET BEPOSITHOCTh BOSHUKHOBEHUS OIIMOKHW MPHU MPOBEACHUU pac-
4eTOB. MOTryT BO3HUKHYTh OIIMOKU MPHU OKPYIJIEHUHU, UCIOJIH30BAHUU
HETOYHBIX WJIM MPOTUBOPEUYUBBIX NAHHBIX U T. M. JJist TOro 4TOoOBI OIe-
HUTb, HACKOJIBKO XOPOIIO WM IUIOXO MOJEINb MPEACTABISIET PEATbHbIN
IIPOLECC, UCIIONB3YIOT KPUTEPUU OLEHKH. B maHHOM paszgene paccMar-
pHBaIOTCA MPOBEPKHU HA aJIEKBATHOCTh PETPECCUOHHBIX MOJEIIEH.

Cpennss ommdOKa annpoKCUMannu (aJ€KBaTHOCTh MOJICIIH)

x_1l¢n |¥-¥

A=230, |T| 100%, (1.1)

r7ie Yy — peajbHbIe JaHHbIC, Y — JaHHBIC, PACCUUTAHHBIC 10 MOJICIIH.
JonycTumeliii ypoBeHb 3TOr0 Kputepusa — oT 5 10 10%. Ecnau 3Ha-

YECHHUE KPUTEPUS BBIIIE, TO MOJIEJb HE CIIECIYET MIPUMEHSTh IIPU PAcyeTax.
KosdppuuueHT 3/1aCTUYHOCTH

!

3=9', (1.2)

LR



rae X Uy — CpeaHue 3HaueHus (s JIMHEMHOM MOJEnn); ¥ — mpous-
BOJIHAsI PYHKIIUH MO/ICIIH.

Ilpumeuanue. B cnyuae nuHelinou Mmolenu HNpOU3BOOHAs PABHA
KOHCmaume npu axmopHou nepemeHHou. J[aHHbli Kpumepull noKa3bvl-
gaem, HA CKOJIbKO NPOYEHMOG 8 CPeOHeM NO 8cell COBOKYNHOCMU U3Me-
PEeHUll USMEeHUMCs pe3yibmam y om ceoell CpeOHel 8eIUdUHbl NPU U3-
MeneHuu axkmopa x Ha 1% om ceoeco cpeone2o 3HaueHus, m. e. 4)6-
CMBUMenbHOCHb MOOEU.

CpenHee o:xuaeMoe 3HAUYEHHEIPEICTABISACT COO0H 000OIICHHYIO
KOJIMYCCTBCHHYIO XapaKTepHUCTHKy. Ero paccuuthiBaroT 1o Qopmyse
cpeaHei aprupMeTHIeCcKor B3BEIIICHHON

¥ = Lzl (1.3)

i=1Mi

r7¢ X; — OXKHJIaeMO€ 3HAYCHHUE IS KaXKJI0TO Caydas; n; — YHCIO CIy-
yaeB HaOIIOAeHMS (JacToTa).

Taxke HEOOXOIUMO ONPECTUTh MEPYy KOJICOJIEMOCTH BO3MOYKHOIO
pesyabrara. Konebremocms TpeCTaBIICT COOON CTENEHb OTKIOHCHHS
OKHMJIaeMOT'0 3HauYeHHUs OT cpeaHero. JIms ee OIEeHKH Ha MpaKTHKE
OOBIYHO MPUMEHSIOT JBa OJIM3KOCBSA3aHHBIX KPUTEPUS — JHUCIICPCHIO H
CpeIHee KBaIpaTUYHOE OTKJIOHCHUE.

Jlucnepcusi eCThb CPETHEB3BEIICHHOE 3HAUCHUE KBAAPAaTOB OTKIIO-
HEHUH JIEHCTBUTEIBHBIX PE3YJIbTATOB OT CPEIHHUX OKHIACMBIX

— Z?:1(xi_f)2”i

§% = - , (1.4)

=1

CpenHee KBapaTH4YHOE OTKJIOHEHHUES €CTh KOPEHb U3 YKa3aHHOMN
BenunHbL.CpesiHee KBaJpaTUYHOE OTKJIOHEHHWE — HMEHOBaHHasl Be-
JUYWHA;, YKa3bIBACTCS B TEX K€ €UHUIIAX, B KAKUX U3MEPSACTCS Bapbu-



pyrolmuil npusHak. /ucnepcuss m cpellHee KBaJIpPaTUYHOE OTKIOHEHHE
SBJISIFOTCSI MEpaMU a0COTIOTHOM KOJIEOJIEMOCTH.

KosppunuenT gerepMuHANUU MMOKA3BIBAET, Kakas J0JA JUCIIEP-
CUU PE3YyJbTATUBHOTO MPHU3HAKAa OOBACHSIETCS BJIMSHUEM HE3aBUCUMBIX
NEPEMEHHBIX

_ X = f)?

2
R 1 ?:1(yi_)7)2 ’

(1.5)

r7ie Y; — BBIOOPOYHBIE JaHHBIE, a f; — COOTBETCTBYIOIIME UM 3HAYCHUS
MOJENN.

Ilpumep. Boviuucienue o0ogepumenvHoeo UHMEPBANLA C YPOBHEM
snauumocmu 0,05

Buibopra 3nauenuti usmepsiemoti senuuunvl X umeem HOPMAIbHLIU
3aKOH pacnpeoeiieHus eeposimuocmetl. X1 = 2,55, x, = 2,32 ; x3 =
2,39, x4 = 2,15, x5 = 2,54,x¢ = 2,44; x; = 2,25;x5 = 2,28.

Paszmepnocmo évibopru: n = 8.

3aoanue yposus snauumocmu: o = 0,05.

Cmenenwv dosepus: 1 — a = 0,95.

Buviuucnenue cpeonezo 3nauenus bl60pKu usmepsemo 8eauduHbl

_ 1
X =—Qi=1X = 2,365.

le!eHKCl SHAYEHUA cpe()HeKGa()pamuQHoeo OMKIIOHEHUA

Yizq (x—%)?

n—1

S, = = 0,141.

Onpeodenenue 0oeepumenbHo20 UHMEPBALQ
Kosgppuyuenm Cmwrooenma

t(a,n) = 2,365.

Abcontomuas cay4aiunas nocpeuHocmy

Ax, = t(a, n)% =0,118.

Bepxusas epanuya 0osepumenvrozo unmepsana
Xeg = X + Ax,.



HMJfCH}Z}Z cparuya éoeepumeﬂbﬂoeo unmepedaia
Xy = X — Ax..

Yyem npuoopnwix nozpewnocmeii
IIpubopnas noecpewtnocms

Ax, = 0,1.

Abconromuas nocpeutHocms

Ax = /(Ax)? + (Ax.)? = 0,191.

Omuocumenvras nocpeutHocnio

sx =2 = 0,081.
X

Bepxusas epanuya oosepumenvrnoco unmepsana
Xg = X + Ax.
Huoicnsas epanuya 0osepumenvro2o unmepsana
Xy = X — Ax.

Jna aHanu3a pe3yJIbTaTOB MOJCIUPOBAHUS, KaK IMPABUIIO, UCIOJb-
3y1I0T KO3(duument Bapuanuu. OH MpeacTaBiIseT cCOO0OM OTHOIICHUE
CpPEAHEr0 KBAaJAPATHYHOTO OTKJIOHEHHS K CpeIHEMY apu(PpMETHYCCKOMY
3HAYECHWIO W TIOKA3bIBACT CTENECHb OTKJIOHECHUS IOJYYCHHBIX 3HAYCHUU
OT peaAJIbHBIX

tS

vV=—
x

100%. (1.6)

Koaddumument moxer m3menarscs oT 0 go 100%. Yem OGombime
ko3 duImeHT, TeM cuiabHee KosebmemocTh. [IpuHATa crnemyromas Ka-
YECTBEHHAs OIEHKA Pa3IMYHBIX 3HaUYCHHH KO3 (HUITMEeHTa BapraIiu. 10
10% — cmabas konebaemocts, 10-25 % — ymepeHnHas, cBoiie 25% —
BBICOKas. [Ipenmourenne oTaaeTcss TeM MOJEISAM, IO KOTOPBIM 3HAUCHHE
ko3 dummenHTa sBiaseTcs 6ojiee HU3KHUM.

HecmoTps Ha HECIIOKHOCTH BBITIOJIHEHUS MATEMaTHYECKHX pacue-
TOB, JJISl KICIIOJIb30BaHUS JAHHOTO METOJa HEOOXOIUMO OOJBIIIOE KOJIH-
4eCTBO MH(OPMAIIUA W JAaHHBIX 32 JJIUTEIbHBIM MEPUOJ BPEMEHH, UYTO
SIBJISICTCS] €0 OCHOBHBIM HEJIOCTAaTKOM.



Kpome Toro, onucaHHbI€ BBIIIE XapAKTEPUCTUKH MOKHO IPUMEHSThH
K HOPMaJbHOMY 3aKOHY pachpeaesieHusi BeposATHOCcTed. OH MIUPOKO
UCIIONIb3YETCSA, TaK KaK €ro BaKHEHIMe CBONCTBA (CHMMETPUYHOCTH
pacrpenesieHusi OTHOCUTEIBHO CpPEIHEN, HHUYTOXKHAs BEPOSTHOCTH
OOJIBIINX OTKJIOHCHUH CIydailHON BEJIWYHUHBI OT IIEHTpa €€ pacrpeie-
JIEHUSI, TIPABUJIO TPEX CUTM) IMO3BOJSIOT CYIIECTBEHHO YNPOCTUThH aHa-
mu3. OgHAKO HE BCErja pe3ysibTaThl MOAEIUPOBAHHS IMOJUUHSIOTCS
HOPMaJIbHOMY 3aKOHY, MO3TOMY HCHOJIB3YIOT JIONOJIHUTENIbHBIE Iapa-
METpHhI,TaKue, Hanmpumep, kKak KodhPUIMeHT acuMMETpUHU (CKoca), IKC-
1ecc (BepIIMHHOCTB) U T. 1.

2. IPAKTUYECKASA YACTb

3amaya 1.Hekoropeii mnporecc NpeACTaBI€H pPErpecCHOHHBIMU

MOJCIISIMU
~ 1,
@y—a+bf
0)y =a+ bx;
B) Y = a+ xP;
r)y =a+ b~

PaccuuTath B 001IeM BUjie KOA(PHUIIMEHT 3JIACTUYHOCTH JIJISI KaxK-
J0 MOJIENN, €CIIM U3BECTHO Cpe/IHEE 3HaueHue (pakropa x.

3apaua 2. Ha tepputopusix perona Obljia coOpaHa CTaTUCTHUKA 1O
nByM ¢akTopaM: 1 — pacxobl Ha MOKYIKY MPOJAOBOJILCTBEHHBIX TOBA-
POB, 2 — CpeIHeIHEeBHAs 3apaboTHas 1iaTa OJHOTO PabOTAOIIETO.

Teppuropus 1 2 3 4 5 6
daxkrop 1 68,8 61,2 59,9 56,7 55 54,3
dakTop 2 45,1 59 57,2 61,8 58,8 47,2

[TpoBepuTh, 4TO MAHHBIM MPOIECC OMHUCHIBACTCS ypaBHEHUEM ) =
76,88 — 0,35x. Ouenuts 3HaueHus paktopos (1) u (2) ams 3Toit Moenu.
MOo>kHO T JaHHYIO0 MOJIEIh UCTIOIH30BaTh JIJIsl TPOTHO3UPOBAHUS ?




3agaua 3./[119 3amaHHOTO psijla ONMPENEIUTh €ro JOBEPUTEILHBIN
WHTEPBAJ ¢ YpoBHEM 3HauuMocTH 0,05.

Bapuant X1 X X3 X4 Xg Xe X

1 1003,4 | 1000,0 | 1000,67 | 1005,2 |1004,2 |1003,7 |1001,6
2 0,432 0,5632 10,843 0,245 0,4647 10,9634 | 1,34

3 67 54 58 60 65 55 62

4 68,8 61,2 59.9 56,7 55 54,3 49,3

5 15,59 13,91 14,06 8,16 11,18 12,69 15,84
6 9,74 9,34 6,37 10,38 10,78 8,17 14,21
7 13,06 14,02 7,75 12,79 27,17 6,46 25,56
8 45,1 59 57,2 61,8 58,8 47,2 55,2

3. KOHTPOJIBHBIE BOITPOCHI

Kakumu MeTomamMu MOXHO ONIPENICIIUTh aJICKBATHOCTh MOJICIIH?
Kak BBINOJIHAETCS aHAIN3 YyBCTBUTEIBHOCTHA MOJAEU?

Urto Takoe paboTocrocoOHas MOJIeIb?

KakoBbI kpuTepuu peaaTuCcTUYHOCTH MOJETN?

Uto Takoe HEONPEAEICHHOCTh MOJICJIM M YEM OHA BBIPAKAECTCS?

AN A o e

Uto Takoe KoA(HPUIIMEHT 3JIaCTUYHOCTH U B U€M €ro Pu3ndeckuit
CMBICIT?
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IIpakTn4yeckoe 3ansaTue Ned. ArperupoBanue

Heab 3aHATUA: U3yUYEHUE OCHOBHBIX BHUJOB arperaToB: KOHQUTY-
paTopoB, ONEPATOPOB, CTPYKTYP, CIIYUANHBIX MPOLIECCOB.

AKTYaJIbHOCTh TeMbl 3aHATHA:arpPErupOBaHUE — 00s3aTEIBHBIN
3TaIl CHCTEMHOT'O CUHTE3a, KOTOPBIM JIOJIKHA 3aKaHYMBATHCA MPOLIEAYypa
CO3/IaHHS CUCTEMY YNPABJIEHHUS C 3aJAHHBIMU XapaKTEPUCTUKAMH.

1. TEOPETHYECKASA YACTb

ATperupoBaHreM Ha3bIBACTCS MPOIECC, OOPATHBIA JTEKOMITO3UIINH,
KOTOPBIM TMPENyCMaTPUBAECT YCTAHOBJIECHUE OTHOIICHUM Ha 3aJaHHOM
MHOECTBE AJIeMeHTOB. [Ipu arperupoBanuu 31€MEHTHI 00bEAUHSIIOTCS B
€AUHOE LIETIOE.

BaxknHerniee CBOMCTBO arperupoOBAaHHBIX CHUCTEM — IMEPHAKEHT-
HOCTb, T. €. BOSHUKHOBEHHUE B pe3ysibTaTe OOBbEAMHEHUS HOBBIX Kadye-
CTBEHHBIX CBOMCTB, KOTOPHIMHU HE 00Jafan HU OJUH U3 UCXOAHBIX dJie-
MEHTOB (Hampumep, aBTOMOOMIbL MOXKET MPUOOPECTH KauyeCTBO CaMo-
CTOSITEJIbHOTO TEPEJBMXKEHUS JIMIIb TOCJE IMOJHOM COOPKH BCEX €ro
y3JIOB).

B 3aBucuMoOCTH OT Iiejiell arperupoBaHUs BO3MOXHBI Pa3IUYHBIC
BAPUAHTHI PEIICHUA 3aJad arperupoBaHus. J[JIsI CUCTEMHOro aHain3a
ITUPOKO MTPUMEHUMBI CIICTYIOIINE arperarhl.

Arperarbl-KOHQUIypaTopbl

B psiae ciaydaeB it MOJEIMPOBAHUS CIOXKHBIX SIBIICHUU TpeOyeTcs
Pa3HOCTOPOHHEE ArperupOBaHHOE ONKMCAHUE CUCTEMBI C PA3JIMYHBIX TO-
YeK 3pEHHUs. ATrperaroM-KoOH(QUTypaTOpoOM Ha3bIBae€TCs HEKOTOpas ar-
peratHasi MoJielib, KOTOpasi BKIIOYAET B c€0sl MUHUMAIbHYIO COBOKYII-
HOCTh KAUYECTBEHHO PA3JIMYHBIX S3BIKOB, JOCTATOYHYIO I MOJEIUPO-
BAHUS CHCTEMBI.



Ipumep. Koughueypamop onsa ¢hopmuposanus moodenu npubopa
gKIIOUAEm Mpu NpeoCmasleHus:

® 0Oj0K-Ccxemy;

® NPUHYUNUATBLHYIO CXEMY),

® MOHMAINCHYIO CXEM) .

Ilpumep. Kongueypamop 0nsa 3a0anus mouku 6 -MepHOM Npo-
CMPpaHcmee— COB0OKYNHOCMb ee KOopouHam. Baoichvl sxeusanrenmuocmo
PA3HbIX cucmem KOOpOuHam (PAasHblX KOHGUISYypamopos) u Ha npeono-
YMUMeNbHOCMb OPMOSOHAILHLIX CUCEM, OAIOWUX He3A8UCUMOe ONU-
CaHUue Ha KaxicooM «s3blke» KOHpueypamopa.

Ilpumep. Kowngueypamop O0na onucauusi nogepxHocmu 1006020
MpexmepHo20 mea Ha «NI0CKOCHHBIX) A3bIKAX — COB0KYNHOCHb Mpex
OPMO2OHANILHBIX NPOEKYUU, NPUHAMAS 8 MEXHUYEeCKOM YepdyeHuu u
HayepmamenbHou 2eomempuu. BadxcHviv s615emcsi He803MONCHOCHb
VMEHbUEHUs. YUCIA NPOeKYyUull U HA U30bIMOYHOCMb O0NbUEe20 YUCIA
«MOYeK 3peHUs .

ArperarbIl-0nepaTopbl

Ha mpakTuke q10CTaTOYHO YacThl CUTYAIlMH, KOTJIa HEOOXOIUMOCTD
arperalii BO3HHMKAET IO IPUYUHE YPE3MEPHOM MHOTOYMCICHHOCTH
JAHHBIX, CYIIECTBEHHO 3aTPyIHAIONICH UX 0030p U aHanu3. B Takom
Cly4ae MNPUMEHUMBI arperarbl-ONepaTopsl. ATrperaroM-oneparopom
HA3bIBAETCS arperar, B paMKax KOTOPOTrO W3 YacTEW WM DJIEMEHTOB
bopMUpyIOTCS 00bEAMHEHUS TSI YMEHBIIIEHUS Pa3MEPHOCTH.

[IpocTeitmuii cnoco0 arperupoBaHusi COCTOMT B YCTAHOBJIECHUU OT-
HOIICHUS 3KBUBAJIECHTHOCTHA MEX]Y arperUpPyEMbIMHU 3JIEMEHTAMHU, T. €.
oOpa3oBaHus kjaaccoB. C MPaKTUYECKOW TOUKHU 3PEHUS OJTHON M3 BaXK-
HEUIIUX SBIAETCS poOaeMa OnpeeeHus], K KAKOMY KJIacCy OTHOCHUTCS
JAHHBIM KOHKPETHBIM AJIEMEHT. ATrperupoBaHHe B KiacChl — 3(Pdek-
THBHasA, HO JAJEKO HE TpHUBHAJIbHAs mpoleaypa. Eciaum npencraBuUTh



KJIacC KaK pe3ysbTaT JEHUCTBUS arperara-oneparopa, TO TaKoi orneparop
UMEET BU]

«ECJIN <ycnoBus Ha arperupyemsie npu3zHakn>, TO <ums knacca>.

Ilpumep. Aepecuposarue OaHHbIX NPU CMAMUCTIUYECKOM AHATU3E.
Cpeou pasnuunbix azpe2amos, HA3bLIBAEMbIX 8 IMOM CaAydae Cmamu-
cmuxkamu, m. e. QYHKYusMU 8blOOPOYHBIX 3HAYEHULL, 0COO0e Mecmo 3a-
HUMAOmM O00CMAmMOoYHble CIMAMUCMUKU, M. e. makKue azpe2amsl, KOMo-
pble U361eKaom 6CH0 NOAE3HYI0 UHDOpMAyUuio 00 unmepecyroujem Hac
napamempe u3 co080KynHocmu Haoarooenut. OOHaKo npu azpecuposaHuu
nomepu uHgopmayuu 00bIUHO HeuzOexCcHvl. Badichbl onmumanvbHule
CMAMUCMuKU, KOmMopble MNO360JIAIOM CEeCMU HEU30eHCHvle 8 dMUX
YCA08UAX NOmepu K MUHUMYMY 6 HEeKOMOpPOM 3A0AHHOM CMbICTe.
Haenaouwiii npumep cmamucmuyeckozo azpecupos8anisi npeocmasisen
co00U (hakxmopmwvlll aHaIu3, 8 KOMOPOM HECKOIbKO NEePeMEeHHbIX C80-
osmcs 8 00Ut ghakmop.

Arperarbi-CTPYKTYPbI

Baxxneiiieit oopmoii arperupoBaHus IPU CUHTE3€ CUCTEM SIBIISIETCS
oOpazoBanue cTpykryp. [Ipu cunTe3e pa3paboTUNK CUCTEMBbI HABSI3bIBAET
CTPYKTYPY HPOEKTUPYEMOW CHUCTEME, UCXOAA M3 ILEJEeh, COCTABHBIX
JJIEMEHTOB U CBs3€d. B KayecTBe TUIIOB CTPYKTYpP, HAa3bIBAEMBIX arpe-
raramu- CTpyKTypaMu, IPUMEHUMBI CETU, MATPHULIbI, IEPEBLSA U JIP.

IIpy OpoOEeKTUPOBAHUU CHUCTEMBl BAaXKHO 331aTh €€ CTPYKTYpPhI BO
BCEX CYLIECTBEHHBIX OTHOWIEHUAX. COBOKYITHOCTh BCEX CYIIECTBEHHBIX
OTHOLIEHUW OmpeaensieTcs KOH(QUTypaTOpoOM CHUCTEMbI, U OTCIOJA BbI-
TEKAET, YTO MPOEKT JIFOOOH CHUCTEMBI JOJDKEH COJIEpXkaTh pa3paboTKy
CTOJIBKUX CTPYKTYP, CKOJIBKO S3bIKOB BKJIIOUEHO B €€ KOH(PUTYpaTop.

Ilpumep.lIlpoexm opeanu3ayuoHHOU CUCEMbL OOJIHCEH COOEPHCAMb

CMPYKMYpbl.
® pacnpeoenieHus 81acmu;



® pacnpeoeieHuss OMmeemcmeeHHOCMU,

® pacnpeoeieHus: UHGOPpMayU.

dmu cmpykmypvi Mo2ym 00CMAMOYHO CUILHO OMIUYAMbC MONO-
JIO2UYECKU.

B COBpPEMEHHBIX CUCTEMHBIX HCCIEIOBAHUSIX IIUPOKOE BHUMAHHE
VIAETIACTCA CEMAaHTHYECKUM  CETSIM, HAa3bIBAEMBIM TAKXKE  JIOTH-
KO-JTMHTBUCTUYECKUMU MOJIeTsiMU. OHU HaXOJAT OOJIbIIIOE TPUMEHEHNE
B CUTYallMOHHOM YIIPaBJIEHUH, CUCTEMAX UCKYCCTBEHHOTO MHTEIUICKTA.
Yka3zaHHbIE MOJIEIU OTOOPAXKaT CTPYKTYPY UEJIIOBEUECKHX 3HAHUM,
BBIPAYKAEMbIX HAa €CTECTBEHHOM S3bIKE, IPUUYEM 3TO OTOOPAXKEHUE MOKET
OBITH OCYILIECTBIECHO cpeacTBamMu DBM.

JInsl penCcTaBIeHUs] CUCTEM C PA3JIUYHBIMU UKIMYECKUMHU OTepa-
nusmu 3¢dexTuBHO TpuMeHeHue cereit [letpu. 910 OMH W3 UHCTPY-
MEHTOB MOJECIIUPOBAHUS JIUCKPETHBIX MPOLECCOB. B Hacrosilee Bpems
UCIIOJIb3YIOTCS UX pa3InyHble MOAU(DUKAIINY, BKIIFOYasi BPEMEHHBIE CETH
ITetpu, usernsie cetu Ilerpu, E-cetu u 1. . Maremarnueckass MOIEIb
ONMCBIBaEMOro cerpto Ilerpu mporecca A0OCTaTOYHO HATIIAAHA, JIETKO
anropuTMU3Npyema s mojaenupoBaHust Ha OBM, He TpeOyer 00Jib-
IIOTO JOMOJIHUTEILHOTO 00beMa 3HAHUI OT UCCIIEIOBATEIIA.

Arperar-cjiy4alHbIi npouecc

Ecnu nponecc PyHKIIMOHUPOBAHUS PeaIbHOMN CII0KHOU CUCTEMBI 110
CBOEMY CYIIIECTBY HOCHUT XapakTep CIy4alHOTrO mporecca, s arperara
KaK MAaTE€MAaTUYECKOW MOJEIN CHUCTEMBI UCIIOJb3YIOTCA OCHOBHBIE MO-
HATUS TEOPUM CIIydauHbIX mporeccoB. CilydyalHbIM IPOLECC, MPOTEKA-
IOIIUNA B 000N (PU3UYECKON cUCTEME, MTPECTABIAET COOON CllydaliHbIe
IEPEXOJIBI CUCTEMBI M3 COCTOSIHUSL B COCTOsIHME. COCTOSIHHE CHCTEMBI
MOKET OBITh OXapaKTEPU30BAHO C TOMOIIBIO YUCICHHBIX IEPEMEHHBIX: B
MPOCTEHNIIIEM CiTydae — OJHOM, B 00JIe€ CIIOKHBIX — HECKOJIBKUMH.



2. IPAKTUYECKASA YACTb

3apaua 1.CoctaBuTh 0JIOK-CXEMY:

1)
2)
3)
4)
5)
6)
7)
8)
9

MOCTYIUICHUS] B YHUBEPCUTET;
MOJATOTOBKH K J1a0OPAaTOPHBIM 3aHATUSIM;
M0XO0JIa B Mara3uH 3a MOKyIKaMH;

MOJATOTOBKH B IKCIIEIUIIMIO;

pa3pabOTKH MPOrPaMMHOTO 00ECTICUCHHUS;
MOATOTOBKHM TEXHUUYECKOMN TOKYMEHTAIUY;
YCTaHOBKM OIlepaliMoHHOMN cuctemsbl Ha 11K
MOJIyYEHUS 3apIliaThl B KACCE OpraHu3aluu;
pa3pabOTKH MPOIECCHON MOJEIH MPOU3BOICTBA;

10) 3aITUTHI BBITYCKHOMN KBaIU(PUKAITMOHHON PAOOTHI.

3amaya  2.0mmcatb  COCTaBJIEHHYIO  CXEMY  OIEpaTOpamu

«Ecnn...To», «Iloka...Ilukm» u T. 1.

3. KOHTPOJIBHBIE BOITPOCHI

1.
2.

YTo noHMMAaETCs MOJ arperupOBaHUEM U OMEPIKEHTHOCTHIO?
KakoBpl BapuaHTBI 3a/a4 arperupoBaHUs] NPHU HCCIEAOBAHHUU

CUCTEM YNPABJICHUS?

3.

KakoBo Ha3zHaueHHe arperaroB-KOH(QUTypaToOpoB MPHU UCCIEI0-

BaHUHU CUCTEM ynpaBHCHI/Iﬂ?

4,

KakoBo Ha3zHaueHWe arperaToB-ONEpaTOpOB MPHU HCCIETOBAHUN

CUCTEM YNPABJICHUS?

5.

KakoBo Ha3HaueHHWE arperaToB-CTPYKTYp NPH HCCIEIOBAaHUH

CUCTEM YNPABJIECHUS?

6.

KakoBo Ha3zHaueHHE arperaroB-CIy4YalHbIX MPOLECCOB MPHU HC-

CJIEJOBAHUU CUCTEM YIIPABJIECHUS?
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IpakTuuyeckoe 3ansaTue Ne5. MeToabl IKCIEPTHBIX OLEHOK

eab 3aHATHA: U3YUYEHHE OCHOBHBIX BUIOB SKCIEPTHBIX OLEHOK:
IIAPHOT'O0 CPABHEHUS, MHOXKECTBEHHOTO CPABHEHUSI, TTOCIEN0BATEIBHOTO
CpaBHEHUSI.

AKTYaJIbHOCTh Te€Mbl 3aHATHS: JDKCIIEPTHOE OIlEHMBAHHE — I(-
(EeKTHUBHBIN METOJ UCCIICIOBAaHUS CUCTEM, OCHOBAaHHBI HA MHTYHUIIUH U
ONBITE CIEIUAIUCTOB. BiiajieHre TEXHOJIOTHUEW 3KCIEPTHOrO OLICHHWBA-
HUS 00s13aTEIbHO I CIICIUAINCTAa B 00JIaCTH aBTOMAaTU3allNH.

1. TEOPETUYECKASA YACTb

['pynmna MeToqoB SKCHEPTHBIX OLEHOK HAnOO0JIEe 4acTO UCIOJIb3Y-
€TCsl B MPAKTHUKE OLEHUBAHMS CIIOXKHBIX CHCTEM Ha KayeCTBEHHOM
ypoBHE. TepMUH «3KCIEPT» NPOUCXOIUT OT JATHHCKOTO CJIOBA expertus
— onbITHBIU. [Tpy HMCHOIB30BAHUM SKCIEPTHBIX OLEHOK OOBIYHO IMpe-
[10JIaraeTcsi, YTO MHEHUE TPYIIbl 3KCIEPTOB HAJCKHEE, YEM MHEHUE
OTIEIBHOIO 3KCIEPTA.

DKCHEepTHBIE OLICHKU HECYT B c€0€ KaK y3KOCYOBbEKTHUBHBIC UEPTHI,
IPUCYIIHE KaXAOMY SKCHEPTY, TaK U KOJIEKTUBHO-CYOBEKTUBBIE, MTPU-
CyILLME KOJUIETMU 3KcnepToB. W ecnu mepBble YCTPaHSIOTCS B MPOLECCE
00pabOTKM WHIWBHUAYAJIbHBIX 3KCIEPTHBIX OIEHOK, TO BTOpBIE He-
YCTPaHUMBI, KaKie Obl CIIOCOObI 00pa0OTKH HE MPUMEHSIITUCH.

OTarnbl SKCIEPTU3bI caeayomue: (OpMUPOBAaHUE LIENHU, pa3padoTKa
IpOLEAYpPhl IKCIEPTU3bI, (OPMUPOBAHUE TPYMIBI IKCIEPTOB, OIPOC,
aHanu3 1 00paboTKa HH(POPMAITUH.

[Ipu popMynupoBKe LETM SKCHEPTU3bl Pa3pabOTUUK JTOJKEH BbI-
paboTaTh YETKOE MPEACTABICHUE O TOM, KEM U JUIsl KaKUX Lelel OynyT
UCIIOJIb30BAHbBI PE3YJIbTATHI.

[Ipu 00paboTke MaTepuanoB KOJUIEKTUBHOM 3KCIEPTHOM OIEHKH
UCIIOJIB3YIOTCS METOABl TEOPUM PAHTOBOM Koppensuuu. s komuue-
CTBEHHOW OIIEHKH CTEIEHH COTJIACOBAHHOCTHM MHEHUMN 3KCIEPTOB IpPU-

MCHACTCA KOS(I)(I)I/II_II/IGHT KOHKOp a1 W, KOTOpBIﬁ IIO3BOJIIECT OUCHUTD,



HACKOJIBKO COTJIaCOBaHbl MEXIY COOOH psabl MPEAnOYTUTEIHLHOCTH,
MOCTPOCHHBIE KaXKIbIM dKcriepToM. Ero 3HaueHne HaxoAuTCs B pejesax
0<W <1, rne W = 0 o3Ha4uaeT NoJIHyI0 OpOTHBOIOJIOKHOCTh, Al =
1 — mosHOEe COBMAaJICHUE PAHXKHUPOBOK. IIpakTMYECKH TOCTOBEPHOCTH
cuuraercs xopoueu, ecmu W = 0,7 ---0,8.

JIns HarJIsiAHOCTH MPEACTABICHUS O CTEIEHW COrJIaCOBAHHOCTH
MHEHHM BYX SKCIIEpTOB A U B Ciiy)uUT KO3 PUITMEHT TapHOM paHTOBOM
KOppEesiluM p, OH npuHUMaeT 3HadeHus —1 < p < +1. 3HaueHue p =
+1 cOOTBETCTBYET MOJHOMY COBIIQJICHUIO OLICHOK B paHrax JBYX JKC-
nepToB (MoTHasE COrIAaCOBAHHOCTh MHEHHUH JABYX SKCIIEPTOB), a 3HAUCHUE
p = —1 — nBYyM B3aUMHO IIPOTUBOIIOJIOKHBIM PaHKUPOBKAM BaXKHOCTH
CBOMCTB (MHEHHUE OJHOTO AKCIEPTa MPOTUBOIOIOKHO MHEHHUIO JIPYTO-
ro).

Tun ucnonb3yeMbiX MOPOLEAYpP SKCIEPTU3bl 3aBUCUT OT 3a7adyu
OLICHWBAHUSI.

K Hambonee ynoTpeOUTEIbHBIM IPOIEypaM SKCIIEPTHBIX HM3Mepe-
HUI OTHOCSATCH:

® PaHXHUPOBAHUE;

® TIapHOE CPABHEHUE;

® MHO>XECTBEHHBIC CPAaBHCHUS;

® HEMOCPE/ICTBEHHAS OIICHKA;

o wmeroa Uepumena-Akodda (mocienoBareibHOE CPAaBHEHHE).

[{enecooOpa3HOCTh MPUMEHEHHSI TOTO WJIM MHOTO METOAa BO MHO-
TOMOTIPEICTSAETCA XapakKTepoM aHaATU3UPyeMOn HHPOpMAIIHH.

Pan:xxupoBanue

Meron mpeacTaBiseT cobor Mpoleaypy ynopsaodeHuss oOBbEKTOB,
BBITIOJTHSIEMYIO dKcriepToM. I1ycTh cpert 0OBEKTOB HET SKBUBAJICHTHBIX.
B aTOM citydae Mex 1y HUMH CYIIECTBYET OTHOLIEHUE CTPOTOI0 MOPSAKA.
B pesynbrate cpaBHEHUS BCE€X OOBEKTOB MO OTHOILIEHUIO CTPOTOTO MO-
pAIKAa COCTaBJISICTCA  YIOPSAOYEHHAS  IMOCIEAOBATENbHOCTh (g >

a, >+ >ay, TAe 00BEKT C NEPBBIM HOMEPOM SBIISIETCA HauOojee



IPEANOYTUTENbHBIM U3 BCEX, CO BTOPHIM HOMEPOM MEHEE MpPEeArnoyTH-
TEJICH, YeM MEPBBI 00BEKT, HO MPEANOYTUTEIBHEE BCEX OCTAIbHBIX U
T. 1. [lonydeHHas cuctemMa oObEKTOB 00Opa3yeT MOJHBIM CTPOTHM MOPS-
oK. JIJIst 3TOro OTHOIICHUWS JIOKA3aHO CYIIECTBOBAHUE YHCIOBOW CH-
CTEMBI, DJIEMEHTaMU KOTOPOM SIBISIOTCS JEHCTBUTENIbHBIC UYMCIA, CBS-
3aHHBIE MEXK]Iy COOOM OTHOIIIEHHEM HEPAaBEHCTBA «OObIE)» (>).

B mnpakTuke paHXUpOBaHUA 4Yalle BCEro MPUMEHSIETCS YHCIOBOE
peACTaBICHUE MOCIEI0BATEIILHOCTH B BUJIE HATYPAJIbHBIX YHCE, T. €.
UCIIOJIB3YETCA YMCIIOBAsl MOCIEAOBATEIbHOCTh. [IprMeHeHue cTporux
YUCJICHHBIX OTHOIICHHUHN «O0bIe» (>), «MeHbIIe» (<) WIH «PaBHO» (=)
HE BCErJia MO3BOJISIET YCTAHOBUTH MOPAJIOK MEk 1y oObekTaMu. [TorTomy
Hapsy ¢ HUMHU MCIOJIB3YIOTCSI OTHOIIEHUS JUIsl ONpeieTIeHUs OOJbIIei
WJIM MEHBIIIEH CTETIEHN KaKOr0-TO KAYECTBEHHOTO MPU3HaKa (OTHOLIECHUS
YaCTUYHOTO MOPSIAKA, HAPUMEDP MOJE3HOCTH), OTHOIICHUS TUIA «0OoJiee
MPEANOYTUTETILHO» (), «MEHEEe MPEATOUTUTENBHO» (<), «PAaBHOILICHHOY
(=) nnu «6e3pa3znTuIHo» (~).

JIJIsl OTHOIIIEHHSI HECTPOTOTO JIMHEWHOTO TOPSIAKA JI0Ka3aHO CYIIe-
CTBOBAaHHME YHMCJIIOBOM CHUCTEMBI C OTHOIIICHUSMH HEPaBEHCTBA W PaBEH-
CTBa MEX/ly YMCIIaMH, ONKMCHIBAIOIIMMHU CBOWCTBA 00BbeKkTOB. Hanboiee
IPEATIOUYTUTEIILHOMY OOBEKTY NMPHUCBAUBACTCS PaHT, PaBHBIM €IMHMIIE,
BTOPOMY IO MPEANOYTUTEIFHOCTH — PaHT, PaBHBIA ABYM, U T. 1. Jis
OKBUBAJICHTHBIX OOBEKTOB HA3HAYAIOTCS OJIMHAKOBBIE PAHTH, PaBHBIC
cpenHeapu(PpMETHIECKOMY 3HAUCHHWIO PaHTOB, MPHCBAWBACMbIX OJIMHA-
KOBBIM 00BbeKTaM. Takne paHTH Ha3bIBAIOT CBSI3aHHBIMHU PaHTaAMH.

CBsi3aHHBIC paHTH MOTYT OKa3aThCs APOOHBIMHU yuciaamu. [Ipemmno-
YTUTEIhHEE UCIIOIh30BaTh CBA3aHHBIE PaHTH, TaK KaK CyMMa paHroB N
O00OBEKTOB paBHAa CyMME HaTypallbHBIX 4Hcen oT eauHHILl 10 N. [lpu
3TOM JTH00bIE KOMOWHAITUY CBSI3aHHBIX PAHTOB HE U3MEHSIOT 3Ty CyMMY.
JlaHHO€ OOCTOSITENILCTBO CYIIECTBEHHO YMPOIIAeT 00pabOTKy pe3yJib-
TaTOB PAHXUPOBAHUS IIPU TPYHIIOBOM IKCIEPTHON OLICHKE.

[Ipu rpynmoBoM paH>XMPOBAHWM KaXKJIbIN -1/ IKCIIEPT MPHUCBaUBaCT

KaXJIOMY j-My OOBEKTY PaHr 7js. B pesynbrare npoBeeH s SKCIEPTU3bI



MOJTy4aeTcsi MaTpulla PaHrOB ||r]5|| pasmepHoctd Ni, rae k — 4ucio

skcnepToB; N — uucio o0bekToB; S = 1---k, j = 1--- N. Pe3ynbTaThl
IPYNIIOBOTO IKCIEPTHOIO PaHXUPOBAHUS YJIOOHO IPEJICTaBUTh B BUJIC
TaOJIUIIBI.

JIOCTOMHCTBO paHXUPOBAHUSI KAK METOJIa SKCIEPTHOTO W3MEPEHUS
— MOPOCTOTA OCYUIECTBJICHUS MPOLEAYpP, HE TpeOyromas TPyA0€MKOro
o0yudeHus skcnepToB. HegocTaTkoM paHKHpPOBaHUS SIBJISETCS IPAKTH-
yeckasi HeBO3MOXKHOCTh YIIOPSIOUEHMs OOJIBIIIOro Yyncia 00bekToB. Kak
MIOKa3bIBAE€T OMBIT, IIPU 4HClIe 00bEKTOB, OosbieM 10-15, skcrepTsl
3aTPYAHSAIOTCS B IOCTPOSHUM paHkupoBaHus. [Icuxoorus yrBepxiaaer,
YTO MaMATh YeJIOBEKa MO3BOJISIET ONEPHUPOBATH B CPEAHEM HE 00jIee yeM
7 + 2 oObekTamMu OHOBpEeMEHHO. [1oaTOMy TIpu paHKUpPOBaHUU OOJIb-
IIIOTO YHCIa OOBEKTOB OKCIEPTHI MOTYT JOMYCKaTh CYIIECTBEHHBIC
OIIHMOKH.

ITapHoe cpaBHeHME

OTOT MeToJ MpeACTaBsieT co00i Mmpolenypy YCTaHOBICHUS Tpea-
MOYTEHUS] 0OBEKTOB MPU CPABHEHUM BCEX BO3MOXXHBIX map. Ilpu cpas-
HEHUHU TMapbl 00BEKTOB BO3MOKHO JTMOO OTHOIIEHUE CTPOroro mopsjka,
aM00 OTHOUIEHWE S3KBHUBaJCHTHOCTH. OTClOAa CleayeT, 4YTO MapHOe
CPaBHEHHME TaK XK€, KAK U PAaHKUPOBAHUE, ECTh U3MEPEHUE T10 MOPSIIKO-
BOM IIKAaJIE.

B pesynbrare cpaBHEHUs Iapbl OOBEKTOBA;, G SKCIEPT YHOPAIO-
YMBAET €€, BBICKa3blBas MHEHUE 4TO 10O a; > a;, 1o a; < a;, 1o
ai~aj.

B mpakTuke mapHOTO CpaBHEHHS HMCHOJB3YIOTCS CIACAYIOITUE YHC-
JIOBBIC MPEICTABICHUS

(1.1)

1,ecau a; > a;,
0,ecnu aq; < a;,

NN



2,ecnu a; > a;,
1, ecnu a;~a;j, (1.2)
0,ecnu aq; < a;

raei,j =1---N.

Pe3ynbrarsl cpaBHEHUS BCeX Map 00BEKTOB YI00HO MPEICTABIATH B
Busie MaTpuilsl. [lycTs, Hampumep, UMEIOTCS MATh 0O0BEKTOBA, A5, A3,
a4, Qs U TIPOBEJICHO MApHOE CPABHEHUE ATUX OOBEKTOB IO MPEANOYTH-
TeJbHOCTU. Mcnosb3ys yucioBoe npeacrasieHue (2.1), cocraBum mar-
pHIlY U3MEPEHHS PE3yJIbTaTOB MAPHBIX CpaBHeHUM (Tad. 1).

Tab6mauna 1
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B Tabn. 1 mo agmaroHamu Bcerga OyAyT pacrojiOKEHbI €IUHUIIBI,
MOCKOJIbKY OOBEKT SKBUBAJICHTEH ceOe.

[IpencraBnenue (1.2) xapakTepHO Uisi OTOOpaKEHUsI PE3yJbTAaTOB
CIIOPTUBHBIX COCTS3aHUN. 3a BBIMTPHINI JAIOT JIBa OYKa, 32 HUYBIO —
OJIHO Y 3a MPOUTPHIII — HOJIb 0YKOB (PyTOOI, XOKKEH U T. 1.). [Ipen-
MOYTUTEIIBHOCTh OJTHOTO O0BEKTA MEepe] IPYTUM TPAKTYETCS B TAHHOM
Cllydae Kak BBIMTPBIII OJHOTO YYaCTHHKA TypHUpa y apyroro. Tabnuia
pe3yJIbTATOB U3MEPEHUS MTPU UCIIOTB30BAHUU YUCIOBOTO MPEACTABICHUS
HE OTJIMYAeTCA OT TabJuIl Pe3yIbTaTOB CIHOPTUBHBIX TYPHUPOB 3a HC-
KIIFOUCHUEM DJIEMEHTOB JMaroHaiau (OOBIYHO B TYPHUPHBIX TaOIHIAX
AJIEMEHTHI JMAaroHaliv 3alllTpUXOBaHbl). B kauecTBe mpumepa B Tadm. 2
MIPUBEJICHBI PE3YIbTaThl U3MEPEHHUS TSATU 0OBHEKTOB C MCIOJIb30BAHUEM
npeactanieHus (1.2), coorBeTcTByromue 1adm. 1.



Tab6mauma 2
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Bwmecto mpencraBnenus (1.2) 4acTo MCHONB3YIOT 3KBUBAJICHTHOE
€My IMPEICTABICHUE

+1,ecnu a; > a;,
0, ecsiu a;~a;, (1.2)
—1l,ecmma; < q;

rae i,j =1---N.

Ecnu cpaBHeHue map 0OBEKTOB MPOU3BOAUTCA OTACIBHO IO pas-
JUYHBIM TTOKA3aTeJISIM WJIM CPAaBHEHUE OCYILECTRIISET IPYyIINa 3KCIEePTOB,
TO MO KXKJIOMY IMOKa3aTEeII0 WM SKCIEPTY COCTABISIOT CBOIO TaOJIMILY
pe3yJbTaTOB MapHbIX cpaBHEHUM. CpaBHEHHE BO BCEX BO3MOKHBIX Mapax
HE JIaeT IMOJHOTO0 YIOPSAI0YEHUsS 00BEKTOB, TOATOMY BO3HHUKAET 3aj1ayua
paHKUPOBAHUS OOBEKTOB IO PE3YJIbTaTaM UX MAPHOTO CPABHEHHS.

OnHako, KaK MOKa3bIBa€T OMBIT, IKCHEPT AAJICKO HE BCErja IocJe-
JIOBATEJICH B CBOMX MPEANOUTCHUsX. B pe3ynbpTare UCnoyib30BaHUs Me-
TOJa TMapHBIX CPaBHEHUW DJKCHEPT MOXKET yKa3aTh, 4YTO OOBEKT a4
IpENoUYTUTEIbHEE A, , A, TPEANOUYTUTEIIPHEE A3 U B TO K€ BpeMS dg
MPENOYTUTEIBHEE A .

B cnydae pa3oueHns 00beKTa Ha KJIACChl SKCIEPT MOXKET K OJTHOMY
KJIACCY OTHECTH Maphbl a4 U d,, A, U A3, HO B TO K€ BpeMs OOBEKTHI A U
(3 OTHECTH K pa3IuyHbIM kjaccaMm. Takas HemocieI0BaTeIbHOCTb IKC-
nepra OOBSCHAETCS Pa3IMYHBIMM IPUYMHAMH: CJIOKHOCTBIO 3ajlayH,
HEOUYEBHUIHOCTBIO MPEANOUYTUTEIBHOCTH OOBEKTOB MM pa30UEeHHUS UX Ha
KJIaCChl (B IIPOTHMBHOM CJlydae, KOrjia BC€ OUYE€BUJIHO, MPOBEJCHUE DKC-
MepTU3bl HE00S3aTENIHLHO), HEIOCTATOYHOM KOMIIETEHTHOCTBIO AKCIIEpTa,



HEJIOCTATOYHO YETKOW MOCTAHOBKOW 33aJa4¥, MHOTOKPUTEPHUAIBHOCTHIO
paccMaTpuBaeMbIX OOBEKTOB U T. .

HenocnenoBaTenbHOCTh SKCIIEPTA MPUBOIUT K TOMY, UTO B PE3YJIb-
Tare MapHbIX CPABHEHUW NPU OIPEICIICHUA CPABHUTEIIBHOM MPEAIo-
YTUTEIBHOCTH OOBEKTOB MBI HE IMOJYyYaeM PaHKUPOBAHUS U JaXe OT-
HOLIEHUM YaCTUYHOTO NOPSAJAKA, HE BBIITOJIHEHO CBOMCTBO TPAaH3UTHUB-
HOCTH.

Ecimu nenpro dKCnepTussl Ipy ONPENECTIEHUU CPABHUTENBHOU MPEL-
MOYTUTEIBHOCTH OOBEKTOB SIBJISIETCS TMOJYYEHHUE PAHKUPOBAHUS WM
YaCTUYHOTO yHOPSI0YEHHUs, HEO0X0AUMa UX JOMOJHUTEIbHAS UIACHTH-
¢dukanusa. B 3Tux ciaydasx UMEeT CMBICI B Kau€CTBE PE3yJIbTUPYIOLIETO
OTHOIIEHHUS BHIOMPATh OTHOILICHHWE 33aJIaHHOTO THUIIA, OJmkaiiiee K mo-
JIYYEHHOMY B DKCIIEPUMEHTE.

MHo:KeCTBeHHbIE CPABHECHUA

JIlaHHBII BUJI CPABHEHUM OTJIMYAETCA OT MTAPHBIX TEM, YTO IKCIIEPTaM
MOCJICIOBATENIbHO MPEABSABISIOTCS HE Mapbl, a TPOWKH, YETBEPKH,...,
N-KUOOBEKTOB. DKCIEPT UX YHOPSAOUUBAET IO BAXKHOCTHU WJIM pa3OUBaeT
Ha KJIACChl B 3aBUCHUMOCTH OT IEJIEH HSKCIEepTU3bl. MHOKECTBECHHBIC
CpPaBHEHUSI 3aHUMAIOT MPOMEKYTOYHOE IMOJOKEHUE MEXKAY MHapHBIMU
CpaBHEHUSIMU U paHkupoBaHueM. C OJHOW CTOPOHBI, OHU TMO3BOJISIIOT
UCIIOJIb30BaTh OOJBIIINM, YeM IIPU MApPHBIX CPaBHEHUSAX, 00bEM HH(OP-
MaIM{ U1 ONPEAECICHUS SKCIIEPTHOTO CYXKJICHUS B PE3yJbTAaTe OJHO-
BPEMEHHOT'O COOTHECEHUSI OOBEKTA HE C OJJHUM, a C OOJIBIINM YHUCIOM
00bekTOB. C Ipyroil CTOPOHBI, TPU PAHKUPOBAHUU OOBEKTOB UX MOMKET
OKa3aThCsl CIUIIKOM MHOTO, YTO 3aTPYyAHSET paboTy IKCHEPTa U CKa3bI-
BACTCS HA KAYECTBE PE3YyJIbTATOB JKCIEPTU3bL. B 3TOM ciydyae MHOXKe-
CTBEHHBIEC CPABHEHUS TMO3BOJISIIOT YMEHBIIUTH /10 PAa3yMHBIX MPEIEIOB
00bEeM MOCTYNAIOMIEH K KCIEPTY UHPOPMAIIUH.

HenocpeacrBeHHasi OlleHKA
MeTton 3akiroyaercss B MPUCBAMBAHUU OOBEKTAM YMCJIOBBIX 3Haue-
HUM Ha IIIKaJie MHTEPBAJIOB. DKCIEPTY HEOOXOAMMO MOCTABUTh B COOT-



BETCTBHE KAKJIOMY OOBEKTY TOUKY Ha OTIPE/ICICHHOM OTPE3KE YUCIOBOM
ocu. [Ipu 3ToM HEOOXOAUMO, UYTOOBI SKBUBAJECHTHBIM OOBEKTAM IPHU-

MU CBIBAJIMCH OANHAKOBBLIC YHCJIA.

Ilpumep. Oyenusanue namu 00beKmMO8 (UCHONLIYEMCA OMPE30K

yucnoeoii ocu [0,1]).

OueHIBasMbIe LLkana i
oBbekTl OTHOwWeHt - 1,0
0.9
ds
- 0.8
24 = 0,7
- 0.6
a
' - 0.5
9 ~0,4
—a=0,3
ay \- 02
0,1
- 0,0

Pucynox 1 — Ilpumep cpasnenusi namu 065eKmo8 no wKane

Ilockonvky 3a Hauano omcuema 6vLIOPAHA HYAEBASL MOUKA, MO 8
OGHHOM NpuMmepe uzmMeperue nPouU3BoOUmMcs 8 WKajie OMmHouleHul. JKc-
nepm coeouHsiem Kadzicovlli 00beKm JuHUuell ¢ MOYKOU YUCIO080U OCU U

nonyuaem cieoyrouue uuciosvie npeocmaesnenus oowvekmos: ®(a,) =
0,28; ®(a,) = ®(as) = 0,75;P(a3) = 0,20;P(a,) = 0,50.

W3mepenus B 1Ikajie MHTEPBAJIOB MOTYT OBITh JOCTATOYHO TOUHBIMU
Py TIOJIHOW MH(POPMHUPOBAHHOCTH IKCIEPTOB O CBOWCTBaX OOBEKTOB.
OTHU yCJIOBHS Ha MPAKTUKE BCTPEUAIOTCS PEIIKO, TOATOMY ISl U3MEPEHUS
NPUMEHSIOT OaJUTbHYIO OIeHKY. [Ipu 3TOM BMECTO HEMPEpPHIBHOTO OT-
pe3Ka YHCIOBOM OCH pacCMaTpPUBAIOT YYACTKH, KOTOPHIM IPHITHCHIBA-
10TCSI OaJLIBIL.

DKcnepT, NPUIKCHIBas OOBEKTY Oajll, TEM CaMblM H3MEPSET €ro
CTOYHOCTBIO IO OMPEEICHHOT0 OTpe3Ka YMCIOBON ocH. [IpumenstoTcs

5, 10 1 100-0ayIbHBIE IIKAJIBI.



Metoa YUepumena-Axopda (nmocieqoBaresibHOE CPABHEHME)

Metoa OTHOCHUTCS K 4YMCIy HauOojiee MOMYJSAPHBIX MPHU OICHKE
anbTepHAaTUB. B Hem mpeamonaraeTcs MociaeAoBaTelbHas KOPPEKTH-
POBKa OIIEHOK, YKa3aHHBIX KcrnepTaMu. OCHOBHbBIC MPEITOI0KEHUS, Ha
KOTOPBIX OCHOBAH METOJ, COCTOAT B CJICTYIOIIEM:

e Kaxjou anmbrepHaTuBe @; (I = 1:-- N) cTaBUTCSI B COOTBETCTBUE
IefCTBUTENLHOE HeoTpulaTenpHoe uncio O (a;);

¢ CCJIM aJIbTCpHATHBA A; IPCANOYTUTCIBHCC aJIbTCPHATHBBI Clj ,TO

d(a;) > cD(aj) , €CIU K€ albTEPHATHUBHl ; U @; PABHOLEHHBI, TO
®(a;) = (D(aj),;

o ccu ©(a;) u CID(aj) — OLIEHKH aJIbTEPHATUB a; U a;, To P(a;) +
CID(aj) COOTBETCTBYET COBMECTHOM PEANIM3AIIMU aIbTEPHATUB A; H Q.

Haubonee cuibHBIM SBIISIETCS TOCJEIHEE IMPEAnoyiokeHue od aj-
JTUTUBHOCTH OLICHOK aJIbTEPHATHUB.

CornacHo merony Yepumena-Akodda anbTepHATUBBIA, Ay, ..., Ay
PAHKHUPYIOTCA MO MpeAnouTHTENbHOCTH. [IycTh s yaoOcTBa M3I0XKe-
HUS albTepHATHBA A4, HanOoIee MPEANOUYTUTEIbHA, 32 HEH CIeAYeT a, U
T. 1. DKCIEPT yKa3bIBacT IpeaBapHUTEIbHbIe YnciIeHHbie oneHku O (a;)
JUISL KoM M3 anbTepHaTuB. MHOrna HambOoJiee MpearnoyYTUTEIbHOU
aJbTEpHATUBE MPUIUCHIBACTCSA OIIEHKA 1, OCTalibHbIE OIIEHKHU pacroJia-
rarorcs Mexay O 1 1 B COOTBETCTBHM C UX MPEANOYTUTETBHOCTHIO. 3aTEM
AKCHEPT MPOUZBOAUT CPABHEHUE ATbTEPHATUBBI 4 U CYMMBbI allbTepHa-
TUB A, ..., Ay.

Ecnu anpTepHaTHBa @4 OKa3bIBACTCS MEHEE MPEANOYTUTEIBHOM, TO
JJ11 YTOUHEHHUS OLICHOK OHA CPaBHUBAETCS IO MPEAIIOYTEHUIO C CYMMOM
albTepHATUB Ay, ..., AyU T. 1. [locie Toro kak ambTepHATHBA A OKa-
3bIBACTCS MPEANOYTUTEILHEE CYMMBI ajJbTepHATUB A5, ..., Ay (kK > 2),
OHa UCKJIFOYAETCS U3 PAaCCMOTPEHUS, & BMECTO OIIEHKHU aJbTePHATUBHI (4
paccMaTpuBaeTCI U KOPPEKTUPYETCS OIEHKAa allbTepHATHBHI d,. lIpo-
1IeCC MPOJOKACTCS 10 TEX IOP, MOKAa OTKOPPEKTUPOBAHHBIMU HE OKa-
YKYTCS OIIEHKU BCEX aJIbTEPHATHUB.



[Ipu nmocratouno OomnbpimioM N TPUMEHEHHE METOJa CTAaHOBUTCS
CIIMIIIKOM TPYJIOeMKUM. B 3TOM ciydae 1esnecooOpa3sHO pa3OUTh ajib-
TEPHATUBBI Ha TPYIIIbI, a OJHY U3 aJIbTEPHATUB, HAIIPUMEP MAKCUMAaJIb-
HYI0, BKJIFOYHUTHh BO BCE€ I'PYMIbI. DTO MO3BOJIAET MOJTYUYUTh YUCICHHbBIC
OIICHKM BCEX aJbTEPHATUB C IMOMOIIBIO OIEHUBAHUS BHYTPH KaXKJIOU
TPYMIIBI.

Meton Yepumena-Akodda sBisieTcss OJHUM U3 caMbiX 3 PEKTUB-
HbIX. Ero MOXXHO yCHEIIHO HMCIOJh30BaTh MPU H3MEPEHUAX B IIIKAJC
OTHOLIEHUU. B 3TOM citydae onpezensieTcss HauboJsiee NpeAnoYTUTENbHAS
anpTepHaATHBA 4. EN nmpucBamBaeTcs MakcUMalibHas olleHKa. /[ Bcex
OCTaJIbHBIX AJIbTEPHATUB IKCHEPT YKA3BIBAET, BO CKOJILKO Pa3 OHU MEHEE
NPEANOYTUTENbHBI, YeM a4 . {711 KOPPEKTUPOBKU YHUCIEHHBIX OIICHOK
albTEPHATHB MOYKHO HCHOJIb30BAaTh KaK CTaHAAPTHYIO MPOLIEAYPY Me-
Tona YepumeHna-Akodda, Tak ¥ onapHOe CpaBHEHUE MPEANOYTUTEIh-
HOCTU aJbTE€pHATUB. ECIIM YMCIEHHBIE OIIEHKU AJIbTEPHATHUB HE COBIA-
JAI0T C MPEICTABICHUEM DKCIIepTa 00 UX MPEANOUYTUTEIIBHOCTH, TTPOU3-
BOJIUTCSI KOPPEKTUPOBKA.

2. MIPAKTHYECKASA YACTb

PanxxupoBaTh ONMMCAHHBIMHU BBIIIE METOJAMHU CIECAYIOIIUE AIbTEP-
HaTUBBI 110 CTENICHU MPEANOYTECHUS (HE MEHEE ISTH BapUAHTOB ajbTep-
HATHUB).

1. DK3aMeHBI IO CJaBA€MbIM IIPEIMETAM.

[IpocMOTp pa3nmUUHBIX (HHIHMOB.

brITOBast TEXHUKA M3BECTHBIX MPOU3BOJIUTEIICH.
Kom1broTepHbIie Urphl.

[Torosma B pa3nmuuHbIie BpEMEHA TOJ1A.

OTIbIX HAa pA3JIMYHBIX KypOpPTax.
KoMneroTepsl/HOyTOYKH Pa3IMIHBIX MPOU3BOAUTEIICH.
PaznuuHble My3bIKaJIbHBIC HCIIOJHUTEIIH.

A S AT B o

KomIbroTepHBIE aHTUBUPYCHI.
10. ITpogyxThl muTaHUS.



3. KOHTPOJIBHBIE BOITPOCHI

1. Kakue MeTOo/Ibl 3KCIIEPTHBIX OLIEHOK CUMTAIOTCS OCHOBHBIMU?

2. B dem 3akitovaeTcsi CyIHOCTh METO/Ia PAHKUPOBAHUSA?

3. Yo Takoe METO]l MONapHOrO CPAaBHEHUS M B YEM €TI0 OTIUYHUE OT
METO/1a pPaHKUPOBAHMUS 7

4. B dem 3akiiro4aeTcsi METOJ MHOKECTBEHHOI'O CPAaBHEHUS?

5. Urto Takoe HemocpeACTBEHHAs OllCHKa?

6. B dem 3akimrouaercsi METOJ IMOCJIEA0BATEIBLHOTO CPAaBHEHUS, U

KaKHE €ro OCHOBHBIE OTJIMYHUTENIbHBIE OCOOEHHOCTH?
JIMTEPATYPA

1. KaszueB B.M. BBenenue B aHanus, CHHTE3 U MOJICIIMPOBAHUE CH-
CTEM. — OJEKTPOH. TEKCT. aH. — M. : MHrepHeT-YHuBepcurer Nn-
dbopmanmonnbix Texnonorut (MHTYUT), 2016. — Pexum noctyna :
http ://www.iprbookshop.ru/52188. — 3BC «IPRbooks», mo napoJito.
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IIpakTnueckoe 3ansaTHe Ne6. OneHUBAHUE CJI0KHBIX CHCTEM B
YCJIOBHSIX ONPeaeTeHHOCTH

Heabp 3aHATHS: HW3YYECHHE OCHOBHBIX METOJOB PEIICHUA 3a/1a4
BEKTOPHOW ONTUMU3ALUH.

AKTYaJIbHOCTb TeMbl 3aHSATHUS:ONTUMU3AINSI — 00sS3aTeIbHBIN
ATan CUHTE3a CUCTEM C 3aJJaHHBIMU XapaKTepHUCTUKaMu. BiiajeHue tex-
HOJIOTHEH ONTUMU3AIMU 00s3aTEIILHO JUIA CHElHa]ncTa B 00JIacTH aB-
TOMAaTHU3al1H.

1. TEOPETUYECKASA YACTb

1.1.3apaua MHOTOKPUTEPHUATIBLHOIO MaTeMAaTH41eCKOro
NpOrpaMMHpPOBaHMS

3agaya MHOTOKPUTEPUAIBHOTO MAaTEMATHYECKOTO IMPOrpaMMHPO-
BaHMs (BEKTOPHON ONTUMU3AIIMN) UMEET BU]T

extr{fi(x) = Fi},
extr{f;(x) = F,},

extr{fi(x) = Fi},

npu x € X,
rae X — MHOXECTBO JOMYCTUMBIX 3HAUCHUN NEpEeMEHHbIX X ; k —
YUCJIO UENEBbIX (PYHKIUN (KpUTEpHUEB); F; — 3HAYEHUE -TO KpPUTEpUs

(ueneBoit GyHKUMM); extr — O3HA4YaeT, YTO JAHHBIM KPUTEPUN JOJKEH
MPUHATH SKCTPEMAJIbHOE 3HAYCHHE (€T0 HY)KHO MaKCHMH3UPOBATh WU
MUHUMHU3UPOBATH ).

MHorokputepruanbHas 3ajada OTINYACTCS OT OJHOKPUTEPHATHHOM
3a/1a9¥ ONITUMHU3AIINH HATMIUEM HECKOJIBKHUX IEJIEBBIX (DYHKIIUA BMECTO
OJTHOM.



[Ipu HaMYMKU B MHOTOKPUTEPHUAIILHOM 33a1a4€ KPUTEPUEB C PA3HOU
Pa3MEPHOCTHIO UCIIOJIB3YIOT HOpMaiu3aluio KpurepueB. CrocoObl
HOpMaJIM3allUM MPEJICTABIICHBI B Ta0. 1.

Tabmnura 1

Hopwmanuzanus MartemMaTH4eCKOE BhIPAKECHUE

Ceenenue k 6e3pasMepHbIM Beauyunam | f(x|y)/p ( f (x| y))

[puBenenre k onHOM pasmepHoctH | f(x|y)/a(y)

ply] plf xly)] = pla(y)]ple]
CMeHa HHrpeaneHTa —f(xly)

1/f(xly)
EcrectBennas Hopmanusanus 4;(x|y) fxly) — T;lei}l(f (xly))

max(f (x|y)) — min(f (x]y))
Hopmanu3zaius cpaBHEHHUS fxly)/ max (f(xly))
Hopmanuzauus CaBupka Tecg(x(f (xly)) — f(x]y)
Hopmainuzanus ocpennenus f(xly) f(x|y)

2

B nanHo#l Tabnuie y — 3JeMEeHT mpocTpaHcTBa G,G — MPOCTpaH-
CTBO D3JICMCHTOB IIPOHM3BOJBHOM IIPHUPOABI, HA3BIBAEMBIX IIEJICBBIMU
TepMaMu (B KOHKPETHBIX HHTEPIIPETAIUAX 3TO COBOKYITHOCTD, IIEPECUCHb
YT HyMepaIus KaueCTBEHHBIX CBOMCTB) 3JICMEHTOB X € X.

CBepTKON KOMIIOHEHT MHOTOIEJIEBOro mnokaszatens f € F Ha3biBa-
erca orodpaxkenneg € {F — R}, xoTopoe npeobpasyer cOBOKYIHOCTb
KOMITOHCHT MHOTOIIEJICBOTO MTOKa3aTesl f, COOTBETCTBYIOIINUX II€JICBBIM
TepMaM y €Y , B CKamgpHBIA 1HeneBoi mokaszarenb g[f(x|y)] =
glf(x|y),y € Y] € R*OcHoBHBIE BHIBI CBEPTOK — JHMHEHHbIE, MUHHU-
MH3AlMOHHBIC, MaKCUMHU3AIMOHHBIC, Mpou3BeacHus U (yHkiun Koo-
0a-Jlyriaca crnemyroiiero Buaa




(9(f(xly)) = z a()f(x]y),

yeyY

9(f(x13)) = min[a()f (xly) + B3]
9(F(xly)) = maxlaG)f (x1y) + B)]

g(f=ly) = | | 2O (xly),

yeY

A

[a)f (xIy)]FO.

g(fxly)) =
\

A A

yey

[IpobGsemMbl 0600CHOBaHUSI CBEPTOK COCTABIISIOT OCHOBHOE HAIpaB-
JeHue Teopur nojesHoctu. K Hactosmemy BpeMeHu chOpMyIUpPOBaAHbI
OCHOBHBIE MPUHIIUIIBI BLIOOpA TUIA CBEPTKH, MPUBEACHHBIC B TA0I. 2.

Tabmuna 2

[Tpunuun BeibOpa

YcinoBue OoNTUMAILHOCTHA

Jomuuantaoctd R¥°™ | f(x°|y) = f(x|y)vx € X
YacTU4HOM Y, €YV f(x°y) = f(x|y)Vx e Xy € Yy
JOMHUHAHTHOCTHU

Iapero R4°o™

x € X:{f(x|ly) = f(x°|y)Vy €Y}n
N{3y° e Y: f(x°|y) > f(x°|y°)}

Creiitepa

x € X: {f(x|ly) = f(x°|y)Vy € Y}

Co0OcTBEHHO
s dexruBHOCTH IKeppu

dx € X: {];Exiy% 2]]:((x°||y))‘v’y €Y}

fxly) — f(x°]y
M >0 ey = faly)
vy €Y, Vx € {x € X: f(x|y) > f(x°|y)}
vy' e{y eY:f(xly) < f(x°ly)}

<M

HecobcTBeHHO
sapdextuBHOCTH [[KeppH

Ix € X: {f(x|y) = f(x°|y)Vy € Y}

aM > 0,3x € {x € X: f(x|y) > f(x°|y'")}
fxly™) = fx°ly"™) Py

fxely) — f(xly)

vy ' ef{y eY: f(xly) < f(x°ly)}

meucrea fGly) = F(°ly")vy,y" €Y
e z = z Vx € X
3P PEKTUBHOCTH fx°ly) = f(x|y) vx
YEY yEY
o Hf(xob’) > nf(xly) vx € X
YyEY yeY




[TpunIun BeIOOpA Y cii0BUE ONTUMAIBHOCTH

Kommponieca Ja(y) € 4: ) a()f °ly) = max a()f (x1)
YEY
JIOMMHUPYIOILETO max f(x°|y) = max f(x|]y) Vx € X
pesynbTaTa yer yer
CapanTHPOBAHHOIO min f(x°|y) = min f(x|y) vx € X
pe3yJipTara ey ey
HaumeHnsbI1ero lf(x® = fI)IN<|f(x—f")|vxeX
YKIOHCHHUS f =" 0lyer
f7(y) =max f(xly)vy € ¥
A-KpuTEpHUS x° € X30:2° =max AlX; =2

X, = {x € X:2;(x|2) = Avy € Y}

a-kputepus ['ypBuiia

RY(f)

o) . ; (20 (x© >
x° € X: [ar;tgulj(x |y)+rgggc/1](x Iy)] >

> [a T;lelg;l Aixly) + (1 —a) r)r}ea;c Aj(xly)] Vx € X

Makcumyma QyHKIMN x° € X:H[f(x,)] = H[f (x)]vx € X
HEONPE/IETIEHHOCTH

B 3amadax BbIOOpa permieHus, (GOpMaIU3yeMbIX B BHJE MOJEIH
BEKTOPHOM ONTUMU3AIINAH, TIEPBBIM IIArOM CJIEAYET CUUTATh BBIJCICHUE
00JIaCTH KOMITPOMHUCCOB (WJIM pelIeHHM, onTuMaiabHbiXx 1o [lapero).
Bektop Ha3zbpiBaeTcsi onTUMalbHBIM 110 [lapeto pelmienueMm, eciv He Cy-
IIECTBYET TAKOrO, UYTO BBIIOJHAIOTCI HepaBeHcTBa [ (x|y) #
f&xC|y)uf(xly) = f(x°|ly)vy €Y.

O6nacThi0 KOMOPOMHUCCOB ['x Ha3bpIBaeTCs MOJAMHOMXECTBO JIOIY-
CTUMOT'0 MHOKECTBA perieHuid X, 00J1aJat0IIero TeM CBOMCTBOM, UTO BCE
NpUHAJICKAIINE €My PEelIeHUs] HEe MOTYT OBbITh YJIy4IlIeHbl OJTHOBpE-
MEHHO IO BCEM JIOKAJIbHBIM KPUTEPUSIM — KOMIIOHEHTaM BEKTOpa (-
dbextuBHOCTU. ClleIOBATENbHO, IS JIOOBIX JIBYX pEIICHUM, MpUHaIe-
xamux oonactul'x(x', x" € I'x)o0s3aTeIbHO UMEET MECTO IIPOTHBOPE-
qyue XOTs Obl COAHUM M3 JIOKAIBHBIX KPUTEPUEB. ITO MPUBOIUT K HEOO-
XOJUMOCTH MPOBOJUTH BBIOOp perieHus B X Ha OCHOBE HEKOTOPOM
CXEMbI KOMITPOMHCCA, YTO U MOCTYKUJI0 TPUUUHOMN NI HA3BAHUS 3TOTO
MOJAMHOXECTBA 00JIaCThI0O KOMIPOMHUCCOB. ONTUMAJILHOE pEIICHHUE,
BBIOMpaeMoe Ha OCHOBE MHOTOKPUTEPHUATIBHOTO MOJIX04a HE3aBUCUMO OT




n30MpaeMoro MpHUHIMIIA ONTUMAJIBHOCTH, BCET/la JOJDKHO IMpUHAJIe-
&KaTh 00JIaCTH KOMIIPOMHUCCOB. MlHaue OHO MOXKET OBITh YJIYYILIECHO H,
CJIEIOBATENIbHO, HE SIBJISIETCS ONTUMAJIbHBIM. Takum o0pa3om, 00JacTh
KOMIIPOMHUCCOB €CTh 00JacTh MOTECHIMAIbHO ONTUMAJbHBIX KOMIIPO-
MuccoB. OTcrofa clielyeT, 4TO MpHU BBIOOPE PEIICHUS MO0 BEKTOPHOMY
KpUuTepuio 3Q(PEKTUBHOCTH MOXKHO OTPAHUYUTH MOUCK ONTUMAIIBHOTO
penieHus: 00JacThi0 KOMIpPOMHUCCOB ['x, KoTopasi, Kak NpaBuiIoO, 3HAYHU-

TEJIBHO YK€ BCEil 00J1aCTH BO3MOXKHBIX PeIIeHUH X.
1.2. MeToabl MHOTOKPUTEPUAJIBHOM ONITUMU3ALMH

IIpyHOMN cpaBeIJINBOr0 KOMIIPOMHUCCA

[lycTh Bce JIOKaJdbHBIE KPUTEpPUH, 0Opazyroiue BeKTop 3 PeKTuB-
HOCTH, UMEIOT OJMHAKOBYIO BAXKHOCTh. Cnpasediusvim OyJeM CUUTATH
TaKoil KOMIIPOMUCC, MPU KOTOPOM OTHOCUTEIbHBIM YPOBEHb CHHXKEHUS
Ka4ueCcTBa MO OJHOMY WJIM HECKOJIBKUM KPUTEPHUSIM HE MPEBOCXOIUT OT-
HOCHUTEJIBHOTO YPOBHSI MTOBBIIICHUS] KAYECTBA 110 OCTAJIbHBIM KPUTEPUSIM
(MeHbIIIe WK paBeH). DTOMY MPUHIUITY MOXKHO JaTh CIEIYIONIYI0 Ma-
TeMaTU4YeCKyr wuHTeprnperamnuio. I[lycth B 00gacTu KOMIIPOMHCCOB
[xpanel 1Ba pereHus X' 1 X', KA4eCTBO KOTOPBIX OLIEHUBAETCS KPHTE-
pusmuF; (x)u F,(x). Pemenue x' mpeBOCXOAUT PELICHHE X ' IO KPUTeE-
puto F;, HO ycTymaeT no kputepuro F,. Heo6xoaumo CpaBHHUTH ATH pe-
IIEHUSI U BBHIOpATh HAWIYYIIME€ HAa OCHOBE IPHUHIIUIIA CIIPABEIJIMBOIO
KoMmmpomucca. J[Jisi cpaBHEHUs pelIeHU BBEJIEM MEPY OTHOCHUTEIBHOTO
CHIDKEHMSI KauecTBa PEHICHUs] MO KaXIOMy W3 KPUTEPUEB — ILICHY

YCTYIIKH X

AR (x"x'") _ AR(x' X
T maxx'x"FL(x) 7% T maxx'x"F(x)

(1.1)

riae AF; u AF, — a0COIIOTHBIE CHIDKEHMS YPOBHS KPUTEPUEB IIPH II€E-
pexojie OT pelIeHus X K pelneHuo X (aus kputepus F;) u npu oOpat-
HoM Tnepexone (mis kputepus F,). Ecii OTHOCHTENBHOE CHIDKEHHUE



Kkputepus F; 6oinbliie, yeM kputepus F,, TO ciienyeT oTAaTh Npeanoyre-
HME PEIICHHIO X' . DTO CIIEAYET U3 CPABHEHHMS LIEHBI YCTYIIKH 110 KaXKIOMY
KPUTEPHIO.

AJITOpUTM pElICHUS 3aJ]a4d BEKTOPHOM ONTUMU3ALNN, OCHOBAHHBIM
HAa MOPUHLUIE CHOPABEIJIMBOTO KOMIIPOMMCCA, BKIIKOYACT CIECIYIOIIUE
1Iary.

[Iar 0. Beibupaem x' u x'* € Dx.

[ar 1. Beraucnsem o popmymnam (1.1) x; u x5

Ilar 2. Ecmu x; > X,, TO BBIOMpaeM X', HHa4ye BLIOUpaeM X'

[Ilar 3. Eciaum He cymiecTByeT BeKTopaXeX NPEeANOYTUTEIbHES X WIIH
X,, TO PEUICHHE OCTaHABJIMBAETCS, MHAY€ BBHIOMpPAEM HOBBIU

BEKTOP X3 U MEPEXOIUM K 1mary 1.

Mopenb ompezaeneHus o0JacTH KOMIIPOMHUCCOB, a TakKe MOJEIb
CIIPaBEIMBOIO0 KOMIPOMUCCAa WHBAPUAHTHBI K MaciiTaly H3MepeHUs
KputepueB. Mes cripaBeisinBoro KOMIPOMHUCCA MOXKET ObITh ONpaBaaHa
B Clly4yae HOPMaJIM30BAHHOTO MPOCTPAHCTBA KPUTEPHUEB, KOT/Ia BCE JIO-
KaJIbHbIE KPUTEPUH UMEIOT €ANHBIN MaciiTad u3MepeHus. bolbmmHCTBO
MPUHIIMIIOB HOPMAaJIM3allM OCHOBBIBAE€TCS HAa BBEACHUU HJICATHHOTO
pelieHus, T. €. penieHus, 00JIalaoero uaealbHbIM BEKTOPOM 3 dek-
TUBHOCTH FU. DTO WACAIBHOE PELNICHWE MOYKHO AIPUOPHO IPEATONO-
KUTh UCXO0As W3 MHPopmaiuu o0 O00BEKTe, a MOXKHO PEIIUTh 3a7auy
ONTUMU3ALMH JIJIS1 KaXKJO0TO JIOKAIBHOTO KPUTEPUSI U COOTBETCTBYIOIIIEE
TUM pEIICHUsIM 3HaueHue BeKTopa 3G()EKTUBHOCTH MPUHATH 3a Hie-
anbHbIA BeKTOp 3 dekTuBHOCTH Fu. Torma BeIOOp ONTUMAILHOTO pe-
IICHUST CTAaHOBUTCS PABHO3HAYHBIM HAWIyUIIeMy NPUOTHUKEHUIO K
3TOMY ujaeaibHoMy BekTopyFu = (Fuy, -+ Fuy).

B sToM cimydae BMeECTO JEHCTBUTEIHHOTO 3HAYCHHS KPUTEPHEB
paccMaTpUBaIOTCS W UX OTKJIOHEHHUE OT UJICaIbHOTO 3HAYCHUS

dF; = Fu; — F,, (1.2)



NN UX 6e3pa3MepHoe OTHOCHUTCJIIBHOC 3HAYCHHUC
F; = F;/Fu,. (1.3)

[Ipu penieHnyn TaHHOM 3aJa4M UCIOIB3YIOTCS 00a crocoba HopMa-
au3anuu. Takum o0pa3oMm, yCIEIIHOE pelleHrue npodiieMbl HOpMaIu3a-
IIMA BO MHOTOM 3aBHCHUT OT TOT'0, HACKOJBKO TOYHO U OOBEKTUBHO yaa-
€TCsl ONPEeNETUTh UacIbHOE KauecTBO perieHus. [locie nopmanuzanuu
KputepreB 3(QPEKTUBHOCTH 3a7ada BbIOOpa pelieHusl mpuoodperaer sc-
HbI MaTE€MAaTUYE€CKUU CMBICI. B TEOpEeTHKO-MHOKECTBEHHOM OTHOIIIE-
HUWM OHAa CTAaHOBUTCS 3aJlauyed YMOPSIOYMBAHUS OTPAHUYEHHBIX BEK-
TOPHBIX MHOXECTB, a C TOUYKH 3pEHUS TEOPUHU NMPUOIMKEHUN — 3a1adueit
MPUOIMKEHHUS B METPUUECKOM KOHEUHOMEPHOM MPOCTPAHCTBE. DTO AA€T
BO3MOKHOCTb TPOBOJAWTH OOOCHOBAaHHBIM BBIOOpP MPHUHIIUIIOB OMTH-
MaJbHOCTH U BBISBIIATH UX JTIOTHUECKUN CMBICI.

Hpunuun caadoi ontumaabHocT mo Ilapero

Bekropx! € XHaspiBaercs cnabo ontumansHbeIM 1o Ilaperto perme-
HueM (ontuMansHeIM 1o CrieiiTepy), eciii He CyIECTByeT BeKTopax! €
XTtaxoro, utof (x|y) = f(x!|y)Vy € Y.

ITycTh xio ,Ll =1--m ecTb ONTUMAJIbHBIC PEUICHUS JIsI OOBIYHBIX
CKaJIAPHBIX ONTHMHU3AIMOHHBIX 3aJ1a4, Ka)XXJ1as U3 KOTOPHIX MaKCHMU-
3upyeT KoMmoHeHTyF; (x) Bekropa F (x)

r)rClEaXij(x),] =1--m. (1.4)

Eciav OHU SBISIOTCS MaKCHMAlIbHBIMU PELIEHUSMH IS KaXXI0ro
3Ha4YEHUs j, TO cuuTaeM, 4roF; (xjo) > F; (xj),i =1--m, rae x{ — on-
TUMaJibHOE perieHue 3anaun(1.4).

[osnoxum, uTo S M300paKaeT MHOKECTBO PEIIEHHH, KakIoe H3

KOTOPBIX COOTBCTCTBYCT KOMIIOHCHTY F U



S = {x|F;(x%) « F(x) + 4}, (1.5)

7€ a; MPEACTABIACT JIOMYCTUMOE KOJIUYECTBO OrPaHMYEHHN COOTBET-
CTBYIOIIEH OOJIaCTH IO OTHOIICHHUIO K P}-.Torz{a OIITUMAJIbHOE JOCTa-
TOYHOE PEIICHUE 3TO TAKOE PEUICHWE, MPU KOTOPOM MHHHMAaIbHBIN
KOMIOHEHT (HauXyIITHi KOMIIOHEHT) MaKCUMU3UPYETCS Ha MHOYKECTBE,
yIOBJIETBOPSIONIEM [JOCTATOYHOMY YCIOBHIO X €E X 1 X € §7 X §7 X

-+ X §7,. OHO MOXET OBITH CHOPMYITHPOBAHO KaK

max z, (1.6)
X,z

npu ycnosusx Fj(x) = z; Fi(x) = F}-(xjp) —aj,i=1--m;x€X.
3eck 3anaua (1.6) Hepaspenuma, eCiii a;He HaCTOJIBKO BEJIUKO, YTO
epeceyYcHme {S jo} HEIyCTO. BenuuuHbI a;10/KHBI OBITH ONPEJIeIeHbl Ha
OCHOBE 3HAYCHMIF; (x°) wnm aHanM3a TOYHOCTH. MOKHO JOKa3aTh, YTO
OITUMAabHOE pelrenne 3amadn (1.6) ecTh ONTMMAIbHOE PEIICHHE II0

[TaperTo.
AJITOPUTM pEUICHHUS 33/1a4l UMEET CIICIYIOIIUE IIaru.

[ar 1. Tlomaraem [ =1 u pemaem 3ajady maxz TpU YCIOBUIX

Fi(x) = z; F;(x) =2 Fj(x]f’) —aj,i=1-mx€X.
BbI3biBaéM HMCXOJHOE pEIICHUE X U OIICHUBAEM IICJICBYIO
dyukmuio F(x;).

Iar 2. Korma x, 3amano, packimagsiBaeM F(x;) Ha yIOBIETBOPUTEIb-
HbIE U HEYJIOBJIETBOPUTEIbHBIE KOMIOHEHTHl. O0O03HAUMM HX
COOTBETCTBEHHO uepe3 S; u S;. Eciu S; = @, To »Ta 3anaya
cuntaercs Hepaspemmmon. Ecou S; # @, To x;— onTtumab-
HOe, OTBeuaroliee TpeOoBaHuAM pemenue. Ecmu S = @ u S; #
@, T0 musj € §; onpenensercs a;; > 0, A0MyCTUMOE IO OTHO-



menuto KF;(x;) (paBeHctBo a;; = 0 03HayaeT, 4TO -1 LiejIeBast

dynxus fj(x) He MOXET NPUHUMATH 3HAUYEHHE, OTIMYHOE OT

fj(xz))-

Ilar 3. Pemaem 3amauy maxz upu yenosuwix Fi(x) €z,jeS
X,Z

(0] ; .
Fi(x) = F](x] ) —a;,j € S;x €X.
Br13siBacM ncxogHoe pemenue X; 1. Ecnm x;,1 = X, TO 3aga4a
OymeT Hepa3pemuMou; MpU 3TOM alTOPUTM 3aKaHYHUBACTCA.

Ecnm x;,4 # x;, To nonaraeM [ = [ + 1u Bo3Bpaiaemcs K mary
2.

IpyHOMn NpuOJMKEeHUsI MO0 BCEM JIOKAJIbHBIM KPUTEPUSAM K
HUAeAJTbHOMY pPelIeHUI0

B ocHOBY JaHHOTO MOAX0/1a TTOJIOXKEHA U1 MPUOIMKEHUS 110 BCEM
kpurepusM.IlycTs aHa 3agaya MHOTOKPHUTEPHATBHOTO IPOTrPaMMUPO-
BAHUS

max{f;(x) = F},
max{f;(x) = F,},

max{fi(x) = Fi},x € X, (1.7)
IpU OrPaHUYEHUAX
Ag1X1 T AgpXy + o+ AgpnXy = ,Ba(“ =1-7), (1.8)
Arip1X1 T ArypgpXy + 0+ ApypnXny = ,BT+B
B=1-m-r), (1.9)
x;=0,x,2>20,--- x, =0. (1.10)

Cpenu pemennit cuctemsl (1.7)-(1.10) Tpebyercst OThICKAaTh TaKoe

3HayeHue Bekropax™ = (x;,Xx5, '+, X;), IPA KOTOPOM JIOKaJIbHBIE KPH-



TEPUH MPUMYT IO BO3MOKHOCTH MaKCHMallbHOE (MHHHUMAJIbHOE) 3Ha-
YeHHE OJTHOBPEMEHHO.

PaccMOTpUM KakIyr0 OTACIbHYIO GYHKIHIOf;(X) U HOMyCTHM, YTO
JUISL KOKJI0ro (pMKCUpoBaHHOTOl = 1---m pellleHa 3ajaya MakCUMH3a-
1ud. [ycTh COOTBETCTBYIOIIME ONTHMABbHBIC TUIAHBI XapaKTePU3YIOTCS
BEKTOPaMHU

x{ = (x7,x5,,x3),i =1--m. (1.11)

Ha »>Tux onTuManbHBIX IJIaHaX onpecACiiMM 3HAYCHUA KPUTCPUCB
COOTBCTCTBCHHO

Fio - (Fi(xf)rFi(xg)r"'JFi(xr({))ii =1--m, (112)

EcrectBenHo, uto BekTOphI (1.11), onmpenenstomniyue BEKTOPhI TOUKU B
IPOCTPAHCTBE MEPEMEHHBIX(Xq, Xy, ***, Xy,) € £, OYAyT pa3sHBIMH: HEKO-
TOpBIEC U3 HUX MOT'YT COBIIAJIaTh APYT C IPYTOM.

Paccmorpum BektopF (x) ¢ kommonentamuF (x)|F u3 (1.11) u co-

CTaBUM KBaJpaT €BKJIUIOBOU HOPMBI
R(x) = IF(x) — F°I%, (1.13)

BekTopaF (x) — F°, onpenenacHHOro st Bcex X € (.

3ametuM, 4ToF° OyneT mpeAcTaBiaATh OO0 CIMHUYHBIA BEKTOD B
npoctpaHcTBe BekTopaF (x). Ha3zoBeM ero uaeanbHbIM 3HAYCHHEM BEK-
topaF (x).IlocTaBnenHas 3amada Ternepb GOPMYIUPYETCS TaK: JaHa CH-
crema neieBbiX GyHkmui (1.7) m manel ycnosusa 3agauu (1.8)-(1.10).
Tpebyercs ompenenuts Toukyx € (), B KoTopoii ¢yHkiwms R(x) moctu-
racT MUHUMYyMa.

Takum 00pa3om, OTBICKAHHE BEKTOPHO-ONTHUMAJILHOIO IUIaHAX €
(BIaHHOM 3ajlaye CBEJACHO K ONTHUMHU3aIMU BeIpakeHus (1.13) Ha pe-
IIEHUSIX CUCTeMBbI JIMHEHHBIX HepaBeHCTB (1.8)-(1.10). ITockonbKy BbI-



paxxenne (1.13) mpencraBnser coOoil KBaapaTUUHYIO (PYHKIMIO Tiepe-
MEHHBIX X1, X5, ***, X5, TO 3aJla4a OTHICKAHUSI BEKTOPHO-ONTHUMATbHOTO
TJIaHa CBEJIach K 3a71aue BHIMTYKIIOTO MTPOTPaMMHPOBAHMS.

3amana Beinykiaas Gyskuus R(x), onpeneacHHas HA MHOXKECTBEX €
). TpeOyeTcs oThICKaTh TOUYKYX € {1, 00ECIeUnBAIOIIYI0 BHITIOJIHCHHE-
ycmoBusiR(x*) = min R(x) ,x € Q.

Takum 06pazom, anroputm pemrerus 3agaan (1.7)-(1.10) cocrout u3
JIBYX OCHOBHBIX ATAIOB:

Oramn 1. maxF;(x),i=1--m.
Oramn 2. min R(x).

MeToa KBa3HONTUMH3ANUN JOKAJIBHBIX KpUTEpHeB(MeTOX MO-
CJIeI0BATEJbHBIX YCTYINOK)

B nanHOM ciydae OCyIIECTBISICTCS MOUCK HE €IMHCTBEHHOI'O OIl-
TUMyMa, & HEKOTOPOM 00JIACTH PEIICHU, OJTU3KUX K ONTUMAIbHOMY, —
KBa3MONTUMAILHOTO MHOXeCTBa. [Ipu 3TOM ypoBEeHb JOMYCTUMOIO OT-
KJIOHEHHUSI OT TOYHOI'O ONTHUMyMa OIpPEIENIeTCS C YUYE€TOM TOYHOCTH
MOCTAHOBKM 3aJlaud (HAMPUMEpP, B 3aBUCUMOCTH OT TOYHOCTH BBIUHC-
JICHUsI BEJIMYMHBI KPUTEPHUEB), a TaKXKE€ HEKOTOPBIX MPAKTUUYECKUX CO-
oOpakeHui (HampuMmep, TpeOOBaHUI TOYHOCTH PEIICHUS 3a7aun).

BHauane mnpou3BOAUTCA Kavye€CTBEHHBIM aHAIW3 OTHOCHUTEIIbHOU
BAKHOCTH KPUTEPUEB; HA OCHOBAHUHU TAKOTO aHAJIN3a KPUTEPUU PACIIO-
JararoTcsi U HYMEPYIOTCS B TOPSJKE YOBIBAHHMS Ba)XHOCTHU, TaK 4YTO
TJIaBHBIM CUMTAaeTCsl Kputepuil F;, MeHee BaxkeHF,, 3arem CleayioT
OCTaJIbHbIE JIOKAIbHBIE Kputepuu F3, F,, ..., F, .Makcumusupyercs
MEPBbIN M0 BAXXHOCTH KpUTepui F; W ompeaenseTcs ero HauOoJbIlee
3HaueHue M, . 3aremM Ha3zHaydaeTrcsi JONMYyCTUMOE CHWKEHHE (YCTYyIKa)
d, = 0 xpurepus F;. OnpeneniuM HOBYIO jaonyctumyro oosacts X (1)
Kak 1nojioonacte X BUsIA

X(1D) = X, {x|F,(x) = M, — d,}. (1.14)



Takoil Moaxoa MO3BOJISIET CY3WUTh IMEPBOHAYAIBHYIO JOMYCTUMYIO
obnacTh X, KOT/1a epexo UM K CIEAYIOIIEMY MO BAXKHOCTH KPUTEPHIO.

[Tocne 3toro HaxoAuM HaumOoJblliee 3HaAUeHUE M, BTOpOro KpHTe-
pust F, Ha muoxkectBe X (1), T. €. IpH yCIIOBHMH, YTO 3HAYEHHE IIEPBOIO
KpUTEpHUs JOJDKHO OBITh HE MEHbIle, ueM M; — d,. CHOBa Ha3HayaeTcs
3HaUYC€HHE YCTYNKH d, = 0, HO yXXe MO BTOPOMY KPUTEPUIO, KOTOPOE
BMECTE C IMEPBBIM HUCIOJB3YETCSA MPU HAXOXKICHUHU YCIOBHOTO MaKCH-
MyMa TPETBErO KpUTEpUs, U T. A. HakoHen, MakCUMU3HPYETCs TOCHEN-
HUM 0 BAXKXHOCTU KPUTEPUU F,,,TIpU YCIOBHUH, YTO 3HAYEHUE KAXKIOTO
kputepus F.u3 m — 1lupeaplaylux 10JKHO ObITh HE MEHBIIIE COOTBET-
CTBYyIOIIEH BenWuuHBI M, — d, ; TOJlydaeMble CTpaTerHMH CUHUTAIOTCS

OIITUMAJIbHBIMHA
X() = X(i — Do {x|F;(x) = M; — d;}. (1.14)

Takum oOpa3oM, ONTUMAIBLHON CUMTAETCS CTpATErus, SBIAIONIAsCS
pELIEHUEM TTOCIIEIHEN 3a]aUd U3 TOCIIEN0BATEIILHOCTH 3a/1a4

1) maittu M; = sup F;(x),x € X ;
2) maiitu M, = sup F,(x),x € X;

m) Haiittu M,,, = sup F,,(x),x € X. (1.15)

Ecmu kputepuit F,,, Ha MHOXECTBE CTPATETHW, YIOBJIECTBOPSIOIINX
orpannycHusIM 3agaun (m) u3 (1.15), HE DOCTHUraeT CBOETO HAHOOJb-
Iero 3HadeHus Mm, TO pelleHHEM MHOTOKPHTEPHAILHON 3a1aud CUM-
TAIOT MaKCHMH3HUPYIOIIYIO IOCIEI0BATEIbHOCTh {X;} M3 MOCeI0Ba-
TeJIbHOCTU MHOXECTBX,,,_1 C X,,,_, C - C X; C X.

3HayeHusT YCTymokK d;, i = 1---m MmocieaoBaTeIbHO HA3HAYAIOTCS

IIPYA U3YUYECHUU B3aUMOCBSI3U YaCTHBIX KPUTEPHUEB.



Bnauasne pemraeTcsi BOIpoc 0 Ha3HAYEHUH JTIOITYCTUMOTO CHUYKEHUS
d, TepBOro KpUTEpHUs OT HaubOoJblIero 3HaueHuss M, . 3amaloT He-
CKOJIbKO BEJIWYUH YCTYNOK dqq, dyq, d31,... U TIyTEM pEIICHUs 3aJa4u
(1.15) ompenensitoT  COOTBETCTBYIOIIME  MaKCHUMaJbHbIE  3Haue-
aust M,(dy41), M,(d,,), M,(d31),... BTOporo kpurepusi. Jlamee pac-
CMaTpUBAIOT mapy KputepueB F, u F;. BHOBb Ha3zHaualOT NpOOHBIC
3HAYCHUS YCTYNOK dq,, dyy,d35,... ¥ OTBICKUBAIOT HaWOOJBIINE 3HAYE-
aust Mz (dq,), M3(d,,), M5(d35),... Tlony4ueHHbIC JaHHBIE aHAIH3HPY-
10T, HA3HAYAIOT d,, IEPEXOAT K CIEAYIOLIeH nape kputepues Fy, u F3 u
T. 1. HakoHel, B pe3yibTare aHaN3a B3aUMHOIO BIIMSIHUSI KPUTEPHUEB
F,,_1 u F,, BRIOUpAIOT 3HaUYCHHUE MOCIEIHENH YCTYyNKH d,,_1 U OTHICKH-
BAIOT ONTHMaJIbHBIC CTpaTeruu, pemas 3agady (m)us (1.15) (oOGbraHO
OTPAHUYHMBAIOTCS HAXOXKJICHUEM OJIHOM TaKOW CTPaTETHn ).

Ja penreHrss MHOrOKPUTEPUAIIbHOM 3a/1auM HYKHO TaK PaHXKHUPO-
BaTh KPUTEPHH, UYTOOBI MOTOM yA0OHEee ObLIO BHIOMpATh 3HAYCHUS
YCTYTOK.

VY 100HBIM SIBJISIETCS CITy4ai, KOT/ia B pe3yJIbTaTe MpeBAPUTEILHOTO
aHaJM3a MHOTOKPUTEPUAIBHOM 3a/1aud BBISICHSETCS, YTO MOYHO JIOIY-
CTUTh YCTYIIKH JIUIIb B MpeJeNiax «MHKEHEepHOW» TouHOCTH (5-10 % ot

HanOOJIbIIEH BETUYUHBI KPUTEPHSI).

MeTon cBepTHIBAHHSA BEKTOPHOIO0 KPHUTEPHSI B CKAJSPHBIN
KpUTepUi

OnHUM U3 pacpOCTPAHEHHBIX METOJOB PEIICHUS MHOTOKPUTEPH-
aNbHBIX 3a7a4 ABJISETCS METOJ CBEICHUS MHOTOKPUTEPHAIBHOM 33]1a4U K
OJTHOKPUTEPUAIIBHON MYTEM CBEPTHIBAHUS BEKTOPHOTO KPUTEPHUS B CKa-
JapHbId. [Ipr 3TOM KaXIbld KpUTEPUN YMHOKAETCS HA COOTBETCTBYIO-
Uit eMy BecoBor koddduriineHT (ko3 PuIueHT BaKHOCTH )

d(x) =X, a;F;(x),a; = 0. (1.16)



[Tpu >TOM BO3HUKAIOT TPYIHOCTH C MPABUILHBIM MOJA00POM BECO-
BbIX KOd(puiumentoB ;. CyliecTBYIOT pa3iuyHbie CIOCOObI BBIOOpa
kod(dduimenToB @. OIUH W3 HUX — Ha3HA4YCHHUE & B 3aBUCUMOCTH OT
OTHOCUTEJIbHOW Ba)KHOCTH KpUTEPHUEB. J[OHKHO BBHITIONHATHCS YCJIOBHE

HOPMUPOBKKWY, a; = 1.
2. MIPAKTUYECKAS YACTb

3agaua 1. Pemuths onTHMU3aMOHHYIO 3a/1a4y
f1(X) =43x; + 12x, » max
f2(X) =10x; — 5x, » min
X1+ x> 50
X1 —X2>0
x1>0,x,>0

3ajgaua 2. PemuTh ONTUMU3AHOHHYIO 33/1a4y
f1(X) =90x; + 54x, » max
f2(X) = 25x1 — 34x, » min
X1+ Xy > 25
X1 — X <12
x1>0,x,>0

3ajgaua 3. Pemuth ONTUMU3aMOHHYIO 33/1a4y
f1(X) = 554x; + 643x, » max
f2(X) =765x; —432x, - min
xq1 +x, > 280
X1 — X > 125
x1>0,x,>0

3anaua 4. Pemiuth ONTUMU3AIMOHHYIO 33/1a4y
f1(X) = 34x4 + 87x, » max
f2(X) =16x; — 32x, » min



x1+x2>23
xl—xZ<5
x1>0,x2>0

3ajgaua S. Pemuth ONTUMU3aMOHHYIO 33/1a4y
f1(X) = 32x4 + 6x, > max
f2(X) =56x; —52x, > min
X1 +x3 > 20
X1 — Xy <12
x1>0,x,>0

3agaua 6. Peiuth ONTUMU3aMOHHYIO 33/1a4y
f1(X) = 432x1 + 764x, » max
f2(X) =542x1 — 232x, > min
X1 +x > 324
X1 — Xy <127
x1>0,x,>0

3agaua 7. PemuTh ONTUMU3aMOHHYIO 33/1a4y
f1(X) = 322x; + 46x, > max
f2(X) =132x; — 543x, > min
X1 +x, > 234
X1 — X2 <167
x1>0,x,>0

3. KOHTPOJIBHBIE BOITPOCHI

1. B uewm cyTtp ontumu3zanuu no npuHuuny Ilapero?

2. Uto Takoe CKaJsApHBIM KPUTEPHi, U KaKUM OO0pa3oM B HETO
MO>KHO CBEPHYTh BEKTOPHBIN KPUTEPHIA?

3. Uto Takoe METO/ MOCIEI0BATEIbHBIX YCTYOK?



4. B yeM COCTOMT TPHUHUMUI NPUOJHUKEHHS MO BCEM JIOKAIbHBIM
KPUTEPUSIM K UACATbHOMY PELICHUIO?

5. UYro Takoe mpuHIMN c1a00i onTuManbHOCTH 110 [TapeTo?

6. B uewm 3akiroyaeTcs NpUHIUI CITPABEIIMBOIO KOMIIpOMUCCA?

JIMTEPATYPA

1. KaszueB B.M. BBenenue B aHanus, CHHTE3 U MOJCIUPOBAHUE CH-
CTEM. — OJEKTPOH. TEKCT. NaH. — M. : MHrepHeT-YHuBepcurer Un-
dbopmanmonnbix Texnonorut (MHTYUT), 2016. — Pexum noctyna :
http ://www.iprbookshop.ru/52188. — 3BbC «IPRbooks», mo mapoJto.

2. Teopust nH(pOPMaLIMOHHBIX MPOLIECCOB U cUCTeM : YueOHuk / [Tox
pen. b.A. CoeroBa. — M. : Akanemus, 2011.

3. CwmonenueB B.II. VYmpaenenue cucremamu M mIpoleccaMu
Vyebuuk. — M. : Axkanemus, 2010.



IpakTnyeckoe 3ansaTue Ne7. OueHUBaHUE CJIOKHBIX CUCTEM Ha
OCHOBE TEOPHH MOJIE3HOCTH

eab 3aHATHS: U3YYEHUE OCHOBHBIX MOJIOKECHUHA TEOPUM I10JIE3-
HOCTH ¥ IIPUOOpETEHHE MPAKTUYECKUX HABBIKOB OLICHUBAHMS CIIOMKHBIX
CUCTEM B YCJIOBHUSAX PUCKA HA OCHOBE (DYHKIIUU MOJIE3HOCTH.

AKTYaJIbHOCTb TeMbl 3aHATHA:TCOPUS MOJE3HOCTU IIUPOKO MPHU-
MEHSIETCSl TIPU aHaJM3€ CUCTEM B YCIOBUAX JEUCTBUS CIydalHbIX (hak-
TOPOBKAaK OCHOBA JIJI1 IPUHATHUS pelIeHN. BiageHrne 3Tou TEXHOIO0TUeEn
00s13aTeNBHO AJIsI CHEIMaINCcTa B 00JIaCTH aBTOMAaTU3aIlUH.

1. TEOPETUYECKASA YACTb

Ornepanuu, BBINOJHIEMBIE B YCIOBUSX PUCKA, HAa3bIBAIOTCA BEPO-
ATHOCTHBIMU. OJIHO3HAYHOCTHh COOTBETCTBHSI MEXKJYy CUCTEMaMH U HC-
XOJIaMU B BEPOATHOCTHBIX ONEPALUSIX HAPYIIAETCA. ITO O3HAYAET, YTO
KaXKJI0M crucTeMe (aJIbTepHATUBE) A CTABUTCS B COOTBETCTBUE HE OJMH, a
MHOECTBO HCXOMOB {y;} ¢ M3BECTHBIMU YCIIOBHBIMH BEPOSTHOCTSIMU
nosiaeHusIp (Y |a;).O4eBUIHO, OLIEHUBATh CUCTEMBI B OICPAIUAX JaH-
HOT'O THUIIA TaK, KAK B IETEPMUHUPOBAHHBIX ONEPALMUIX, HEIB3S.

Ilpumep. Uz-3a ocpanuueHHOlU HAOEHCHOCU Cemeso20 000py0o-
BaHUsl 8pemMs nepeoadu COOOWEHUsT MONCENM MEHAMbCA CYYAUHBIM 00-
Dpa3om no U386eCMHOMY 3AKOHY.

D¢ (HeKTHBHOCTD CHCTEM B BEPOSTHOCTHBIX OMEpAIMsIX HaXOIUTCS
yepe3 MaTeMaTHIeCKoe OKUAaHne (PYHKIIUHU MOJIE3HOCTH Ha MHOXKECTBE
ucxonoB K(a) = M,[F(y)]| Ilpu ucxomax y,{k~1:-m}c AUCKpETHHI-
MH3HAYCHHUSAMHU IOKa3aresiell, KaIbli M3 KOTOPBIX IIOSBIISIETCS C
YCIIOBHOM BEPOSITHOCTBIO P (Vi |a;) u umeer monesnocts F(y,), BeIpa-
JKEHHE IS OMpEeAelCHUsT MAaTEMAaTHYECKOrO OXHMIAHHUS (DYHKIUH I10-
JIE3HOCTH 3aIIMCHIBAETCS B BHJIE



K(a;) = X1 pkla)F(yg), i = 1-n. (1.1)

N3 BeipaxkeHus (1.1) kak 4acTHBIM CIydal MOXKET OBITh IMOJy4YeHa
orleHKa 3((PEKTUBHOCTU CHUCTEM IS JETEPMHUHHPOBAHHBIX OIEpaIni,
€CJIM TIPUHATH, YTO HCXOJl, COOTBETCTBYIOIIUI CHCTEME, HACTYIAaeT C
BEPOSITHOCTHIO, PAaBHOW E€MHUIIE, & BEPOSTHOCTH OCTaJbHBIX HCXOJIOB
paBHbl HYJIO. YCIOBUA OIIEHKM CHUCTEM B Ciyyae, KOrja IMOKa3aTeiau
MCXO0JIa BEPOSTHOCTHOW OIEpaIuy SIBISIFOTCS JTUCKPETHBIMU BEJIMYMHA-

MU, YI00HO 3a/1aBaTh TaOaU4YHO (Tabm. 1).

Tabmnura 7

a; Vi p(yila;) F(yx) K(a;)

a; Y1 p(yilay) F(y,)
Y2 p(y2la) F(y,)
Vi p(ylay) F(y)

a, V1 p(yilay) F(y,)
Y2 p(y2laz) F(y,)
Vi p(yila,) F(y)

am V1 p(yilam) F(y,)
Y2 p(y2lan) F(y,)
Vi p(yilam) F(y)

IIpu ncxomax ¢ HENPEPHIBHBIMM 3HAYEHUSIMM MOKA3aTElNEd Mare-

MaTHYeCKOe OXKHUJaHue QYHKIIMU MOJIE3HOCTH ONPEEsaeTCs KaK

K(a) = [, fyla)F(y)dy,

rae f(y|a;) — MIOTHOCTH BEPOATHOCTEH HCXOA0B; R — mgomycTuMas
00JIaCTh BEKTOPHOT'O IIPOCTPAHCTBA UCXO/IOB.




Jlnst onieHku 3G(PEKTUBHOCTH CUCTEM B BEPOSITHOCTHOM OIepaiivu
HEOOXOIUMO:

® ONpPEAECIUTh UCXOJbI OTICPAIINU 1O KAXKJIOU CUCTEME;

® [OCTPOUTH (PYHKIMIO TOJIE3HOCTH Ha MHOXECTBE UCXOJO0B OIle-
panuu;

® HAWTU PACIpPEICIICHUE BEPOSATHOCTEW HA MHOYKECTBE HCXOIO0B
OTIEpaLNH;

® paccyuTaTh MaTeMaTHYECKOe OXuAaHue (PYHKIUHU IMOJE3HOCTU
Ha MHOKECTBE HCXOJIOB OINEPALNU JUIS1 KAKIOW CUCTEMBI.

Kpurepuii onTUManbHOCTH IS BEPOSITHOCTHBIX OIEPALlMA WMEET
BU/I

K(a;) = mac_lxMai[F(y)], i=1--m.

B CcOOTBETCTBUM € 3TUM KPUTEPUEM ONTHUMAJIBHOU CUCTEMOW B
YCJIOBUAX PUCKA CUYMUTAETCS CUCTEMA C MAKCUMAJIbHbIM 3HAYEHHEM Ma-
TEMATHYECKOTO OXUJAHUS (DYHKIMU MOJE3HOCTH HA MHOKECTBE HCXO-
JIOB OIIEPALIHH.

OneHka cUCTEM B YCJIOBHAX BEPOSTHOCTHOW OINEPALUU — ITO
OLICHKA «B CPEIHEM», MOATOMY €M MPHUCYIIH BCE HEAOCTATKH TAKOTO
MOAX0/1a, TJABHBIM M3 KOTOPBIX 3aKJIKOYAETCS B TOM, YTO HE MCKIIIOYEH
ciyyail BBIOOpa HEONTUMAIIBHOW CUCTEMBI JJIsl KOHKPETHOM pealin3aluu
onepanuu. OJIHAKO €Ciu onepals 0yAeT MHOTOKPATHO TOBTOPSTHCS, TO
ONTUMAaJbHAs B CPEJIHEM CHCTEMA MPUBEJIET K HAMOOJIbIIEMY YCIIEXY.

CBeneHne 3aJadyd OLECHKHA CHCTEM K BEPOSTHOCTHOW IMOCTAHOBKE
IPUMEHUMO IS ONEpalvi, UMEIOIIMX MACCOBBIM XapakTep, sl KOTO-
PBIX UMEETCS BO3MOXKHOCTh ONPENEIUTh OOBEKTUBHBIE MMOKA3ATEIN HC-
XOJI0OB, BEPOSITHOCTHBIE XapaKTEPUCTUKU IO MapameTpam OOCTaHOBKHU U
3aKOHBI PACIPEAEIEHUS BEPOSITHOCTEW HA MHOYKECTBE MCXOAOB OIepa-
LH.

PaccmoTpuM npumep oneHKH 3G(PEKTUBHOCTH CUCTEM B BEPOST-
HOCTHBIX OIE€PalUsIX M0 PUBEICHHOMY KPUTEPHIO.



Ipumep 1. Oyenxa sapuanmos Kougueypayuu cemepoceHHoul 1o-

KAIbHOU BbIYUCIUMENbHOU Cemu 061/14820 noJjlb306AHUAL. HCCﬂedyeMaﬂ

onepayus — obOMmeH COO6M4€HM}ZMM MGDfC()y noJjivbzoeameiimu, cucmema

— 68ApuUaAHmMbsl PASMEUCHUA Cemesoco 060py()06aHuﬂ, nokKkasameib uc-

xo0a onepayuu — YUCIO0 NePedaHHblX CO0OWeHUl Ny, (OUCKpemHAas Ge-

nuyuna). Qucnosvie oaumnbie 0151 OYeHKU npusedersvl 8 maoi. 2.

Tabmnura 2

a N p(nla) | F(ny) K(a;)

Bapuanr 1 | 60 0,3 0,8 0,51
40 0,5 0,5
20 0,2 0,1

Bapuant 2 | 60 0,25 0,8 0,515
40 0,60 0,5
20 0,15 0,1

Pacuem nokazameneu u oyenmka s3gpghpekmusnocmu no Kpumepuro

npeeocxodcmea nokKdasslearom, 4mo 6 Kauecmee ONMUMANILHOU CUCTEMbl

00.J191ceH OblMb NPUSHAH 8apuanm 2 Konguaypayuu cemu

K(a;) =03x%x08+05%x05+0,2x0,1=0,51;
K(a,) =0,25%x0,8+ 0,6 x0,5+ 0,15 x 0,1 = 0,515;
K,;r = maxK(a) =K(a,) = 0,515.

Kpome ontummuzanum «B CpeIHEM» B BEPOSATHOCTHBIX OIEPALUAX

VCTIOJIB3YIOTCS M APYTUE KPUTEPUH OLIEHKU CUCTEM:

MaKCUMyM BEPOSITHOCTH CITyYalHOTO COOBITHS;

MaKCHMYM CTETICHH BEPOSTHOCTHOM TapaHTHH JIOCTIKCHHUS pe-
3yJbTaTa HEe HIDKE TPeOyeMOTo yPOBHS;

MUHUMYM CPEIHEro KBajpaTa YKIOHCHHS pe3yjbTara OT Tpe-
oyeMoro;

MUHUMYM JHUCTICPCUH PE3YJIbTaTa;

MaKCUMYM BE€POATHOCTHO-TAPAHTUPOBAHHOI'O PE3YJIHTATA;



® MHUHUMYM cpeaHero (0aileCOBCKOT0) pucka (MUHUMYM CPEIHUX
OTEPH).
PaccMoTpeHne 3TUX KPpUTEPUEB COCTABISET OJUH U3 Pa3/IesIOB TEO-
PUU IPUHATHUS PELLIEHUM.

2. TIPAKTUYECKASA YACTD

JIJ1sl IpeIcCTaBIIEHHBIX HM)KE BapHAHTOB PACCUMTATh MOKA3aTEIU U
O1LIeHKY 3} ()PEKTUBHOCTH MO KPUTEPUIO TPEBOCXOJICTBA.

3agaua 1

a; g p(ngla;) F(ny)

Bapuanr 1 85 0,5 0,3
65 0,25 0,7
45 0,25 0,2

Bapuant 2 85 0,65 0,2
65 0,25 0,45
45 0,1 0,6

Bapuant 2 85 0,4 0,15
65 0,35 0,65
45 0,25 0,2

3agaua 2

a; Ny p(nyla;) F(ny)

Bapmuanr 1 120 0,7 0,6
80 0,1 0,6
60 0,2 0,3

Bapuant 2 120 0,5 0,4
80 0,3 0,45
60 0,2 0,4

Bapuant 2 120 0,8 0,35
80 0,05 0,5
60 0,15 0,3




3agaua 3

a; Nk p(yla;) F(ny)
Bapmuanr 1 60 04 0,15
50 0,1 0,65
40 0,5 0,2
Bapuant 2 60 0,2 0,6
50 0,3 0,6
40 0,5 0,3
Bapuanr 2 60 0,6 0,2
50 0,15 0,45
40 0,25 0,6
3anaua 4
a; Nk p(yla;) F(ny)
Bapmuanr 1 60 0,4 0,4
50 0,1 0,45
40 0,5 0,4
Bapuant 2 60 0,65 0,6
50 0,25 0,6
40 0,1 0,3
Bapuanr 2 60 0,8 0,2
50 0,05 0,45
40 0,15 0,6
3agaua 5
a; Nk p(yla;) F(ny)
Bapuanr 1 85 0,65 0,3
65 0,25 0,7
45 0,1 0,2
Bapuant 2 85 0,4 0,2
65 0,1 0,45
45 0,5 0,6
Bapuanr 2 85 0,5 0,15
65 0,25 0,65
45 0,25 0,2

3. KOHTPOJIBHBIE BOITPOCHI

1. [l kakux mener mMpoBOAUTCS OIIEHKA CIIOKHBIX CUCTEM?

2. KakoBBI OCHOBHBIE ATAIIbI OLOCHUBAaHMU CIIOXKHBIX cuctem?




3. Kakol BuJ UMeeT KpUTEpHUil ONTUMAIBHOCTH?

4. .Yto Takoe QpyHKIIUS MMOJE3HOCTH?

5. Kak ocymiecTBisieTcss OLEHKAa CIOXKHBIX CUCTEM B YCJIOBHSX
pHUCKa Ha OCHOBE ()YHKIIMH MOJIE3HOCTH?

6. Kakum 00pa3om omnpenensiercs MaTeMaTHYeCKOe OKHUIaHUE MPU

UCXO0JaX C HEMPEPHIBHBIMY 3HAYCHUSIMH MIOKa3aTeen?
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IpakTnyeckoe 3ansaTue Ne§. OueHuBaHUE CJI0KHBIX CUCTEM B
YCJIOBHSIX HEONPeAeJTeHHOCTH

eab 3aHATHA: U3YUYEHUE OCHOBHBIX TOJIOKEHUM TEOPUU TTPUSTHTUS
PELICHUI B YCIOBUSIX HEOTIPEAECIEHHOCTH.

AKTYQJILHOCTh T€Mbl 3aHATHS:TCOPUS NPUAHTUS PEIICHUN IIH-
POKO IPUMEHSIETCS IIPU AHAJIU3E CUCTEM B YCIOBHSIX HEOIPEICIICHHOCTH.
Brnanenue meromonuedt NMPUHATHS YOPABICHUYECKUX pEIICHUN 00s3a-
TEJIBHO JJIA CTeIaircTa B 00J1aCTU aBTOMAaTU3aIIHH,

1. TEOPETUYECKASA YACTb

Crneunduueckue YepThl OPraHU3ALMOHHO-TEXHUYECKHX CHUCTEM
4acCTO HE MO3BOJIAIOT CBECTU ONIEPALIUU, IPOBOAUMBIE 3TUMU CUCTEMAMU,
K JCTEPMUHUPOBAHHBIM WM BEPOSITHOCTHBIM. K Takum uyepram
OTHOCSTCS:

1. Hanuuwue B ynpaBisieMOd CHUCTEME B KaUECTBE AJIEMEHTOB (MOJ-
CUCTEM) ILICJICHANPABICHHBIX HWHAWBUAYYMOB M HAJUYUE B CHUCTEME
ynpasieHus auna npuHumatoniero pemenus (JIIIP), ocymectsustomux
yOpaBJI€HUE HA OCHOBE CYOBEKTHMBHBIX MOJENIECH, YTO W MPUBOJIUT K
OOJIBIIIOMY Pa3HOOOPA3HMIO TTOBEICHUSI CUCTEMBI B 1IE€JIOM.

2. AJIropuTM yHIpaBJEHHS 4aCTO CTPOUT camMa CUCTEMA YIIPABIICHHUS,
npecienys MOMHUMO TPEIbSABISEMBIX CTaplIed CUCTEMOW Lenend coo-
CTBEHHBIE 1IEJIM, HE BCET/Ia COBITAIAI0IIME C BHEIIHUMHU.

3. Ha osrane ouenku curyanuum B PSAE CIy4acB HMCXOIAT HE W3
(aKTUYECKOM CUTyalluu, a U3 TOW MOAENH, KoTopoi nonbzyercs JIIIP
P YIIPABJICHUU OOBEKTOM.

4. B mporecce NpuHATHS penieHus OOJbIIYI0 pOJib UTPAIOT JIOTH-
yeckue paccyxaenus JIIIP, He mognaroumeca hopmaauzanuu Kiaccu-
YECKMMHU METOIAMHU MATEMATHKHU.

5. Ilpu BbIOOpE ympasistouiero Bo3aehcteusa JIIIP moxer onepu-
pOBaTh HEYETKUMU MMOHITUSMH, OTHOLIEHUSIMH U BBICKA3bIBAHUSIMU.



6. B Oomplmiom kmacce 3ajady  yOpaBJi€HUS OpraHU3alMoH-
HO-TEXHUYECKUMHU CHCTEMaMU OTCYTCTBYIOT OOBEKTHUBHBIE KPUTEPHUU
OLICHUBAaHMS JTOCTHKECHMS IIEJIEBOTO U TEKYILIErO0 COCTOSIHUM OO0BEKTa
yOpaBJeHUs, a TAKXK€ CTATUCTHKA, IOCTATOYHAs JUIsl IOCTPOCHHUS COOT-
BETCTBYIOIIUX BEPOSTHOCTHBIX pacHpeesieHuil (3aKOHOB paclpeserne-
HUS UCXOJOB OIEepalnii) 111 KOHKPETHOTO MPUHSATOTO PEIICHUSI.

Takum o0pa3om, HECBOJUMOCTh OIEpaIlfii, TPOBOJUMBIX CIIOKHBI-
MU OpraHU3aIlMOHHO-TEXHUYECKUMU CUCTEMAMHU K JIETEPMUHUPOBAHHBIM
WM BEPOATHOCTHBIM, HE IMO3BOJISIET HUCIOJIB30BaTh JJIsl UX OIEHKH Je-
TEPMUHUCTCKUE U BEPOSTHOCTHBIE KPUTEPHUH.

VYcnoBus oueHkd 3PGEKTUBHOCTH CUCTEM JJisi HEOMPEETICHHBIX
orepalyii MO’KHO MPEICTaBUTh B BUE Ta0. 1, B KOTOpOi 0003HAYCHBI:
a;, L =1--m — BEKTOp yIpaBisieMbIX IapaMETPOB, OIPEACISAIONINNA
CBOMCTBA CUCTEMBI; b;, ] = 1+ — BEKTOp HEyNpaBJIsIEMbIX MapaMeT-
POB, ONpPENEIAIOMMUNA COCTOIHUE OOCTAHOBKHM; K;j— 3HaueHue >(dek-
TUBHOCTH CHCTEMBI @; AJI1 COCTOSIHUSI 0OCTaHOBKUD;; K (aj) — 3¢ dex-

TUBHOCTb CUCTCMEI ;.

Tabmnura 1
a; b] K(ai)
by b, by
aq k14 ki, kin
a k24 k2, kon
aAm kml ka kmn

Kaxpnast crpoka TabJIHIBI COIEPKUT 3HAUYCHUS 3)PEKTUBHOCTH O/I-
HOM CHCTEMBI JJISI BCEX COCTOSIHUM 0OCTaHOBKH b;, a KaXKAbIA CTOJI0EI] —

3HauYeHHS (HPEKTUBHOCTH ISl BCEX CHUCTEM (; TIPU OJHOM M TOM K€
COCTOSIHMM OOCTaHOBKHU. B ciydae 3agaHusi cCOCTOSIHUM 0OCTaHOBKU OJ-
HUM TlapameTpoM matpuiia YPGEeKTUBHOCTH MOXKET OBbITh MpE/ICTaBICHA

nuarpaMmmoit (puc. 1).



0'0

m 3
Pucynok 1 — [Iuarpamma 3¢()EKTUBHOCTH CUCTEM @; ISl YCIIO-

BUI bj

B HeompeneneHHON onepanuyd MOTyT ObITh M3BECTHBI MHOKECTBO
COCTOSIHUM 00CTaHOBKU U 3 (PEKTUBHOCTh CUCTEM ISl KaXXJ0M U3 HUX,
HOHET JIAHHBIX, C KAKOW BEPOSTHOCTHIO MOXKET MOSBUTHCS TO WM UHOE
COCTOSIHHUE.

B 3aBucuMOCTH OT XapakTepa HEOHPEAEIEHHOCTH ONEPALUU MOTYT
JEJINTbCS HA UTPOBBIC U CTATUCTUYECKU HEONPEIEIICHHbIE. B UIPOBBIX
OIepalMsiX HEOIPEIECICHHOCTh BHOCUT CBOMMHU CO3HATEJIbHBIMU JCH-
CTBUSIMU TPOTHUBHHUK. [[JI1 MCCIIEIOBAaHUS WUTPOBBIX OINEPALAN UCIOJb-
3yETCsl TEOPUsSI UTP. YCIIOBUS CTATUCTUYECKU HEOIPEAECICHHBIX OIllepa-
1WA 3aBUCSAT OT OOBEKTUBHOM JIEMCTBUTEIBHOCTH, HA3bIBAEMOMN MPHUPO-
noit. [Ipupona paccmarpuBaeTcs Kak HE3aMHTEpPECOBaHHAas, Oe3pa3iny-
Has K OIepalu CTOpoHa (OHA MacCMBHA MO OTHOIICHUIO K JIUILY, MPHU-
HUMarolemMy peiieHue). Takue onepaiu MOTYT UCCIEA0BAThCS C MPHU-
MEHEHUEM TEOPUU CTATUCTUUYECKUX PEIICHUM.

Ecnmu onepauusi, mpoBoauMas CUCTEMOM, YHUKalIbHA, TO U pas3-
pelICHHsT HEONPEJEIECHHOCTH MPU OLIEHKE CUCTEM HCHOJIb3YIOTCS CyOh-
eKTuBHbIE TIpeanouyrenus JIIIP.

B 3aBucumocTu ot xapakrepa npennourenuit JIIP nanbonee yacro
B HEOIPEACIICHHBIX ONEPALUAX UCIIOIb3YIOTCS CIEAYIOIINE KPUTEPUHU.



1. KpuTepmii cpefHero BoIMTphIIIa
JlaHHBI KPUTEpUN NPEANOJaracT 3aJaHue BEPOSTHOCTEM COCTOS-
HUH 0OCTaHOBKH P .

D} GDHEeKTUBHOCTh CHUCTEM OIIEHUBACTCS KaK CpEJaHEE OXKHIaeMOe
3HaUYCHHE (MaTEMaTHYECKOE OXKHMJIaHHWE) OIECHOK A()(PEKTHBHOCTH IIO
BCEM COCTOSHUIM OOCTAaHOBKH

— \n -
K(a;) = Xj—1pjkij i = 1--m.
OntumanbHOU cucTeMe OyJIET COOTBETCTBOBAThH A(D(PEKTUBHOCTh

Ky = maxK(a;),i =1:--m.
l

Jljis mpuMeHeHus KpUTEPHsl CPETHEr0 BBIUTPHIIIA HEOOXOIUM, IO
CYLIECTBY, MEPEBOJ OINEpaly U3 HEOIpPENEICHHON B BEPOSTHOCTHYIO,
IPUYEM IPOU3BOIBHBIM 00Pa30M.

2. Kputepuii Jlaniaca

B ocHOBe kputepus JEKUT NPEAIIOT0KEHHUE: IOCKOJIBKY O COCTOS-
HUAX OOCTAaHOBKM HUYETO HE M3BECTHO, TO UX MOYHO CUHUTATh PaBHO-
BEPOATHBIMU. HIcX0As U3 3TOTO

1 .
K(ai) = ; ;-lzl kij? l = 1m,

Kypr = maxK(a;),i=1:-m.
l

3. Kputepuii ocTopo:xxH0oro Hadmwaareas (Baabaa)

OTO MaKCUMUHHbIU Kpumepuiu, OH TAPAHTUPYET OIPEACICHHBIN
BBIUTPBIII IPU HAUXYIIIUX yCI0BUAX. KpuTepuii OCHOBBIBAE€TCSl HA TOM,
4TO, €CJIA COCTOSIHNE 00OCTAHOBKY HEM3BECTHO, HYKHO MOCTYNaTh CAMbIM
OCTOPOXHBIM 00pa30M, OPUEHTUPYSICh HA MUHUMAJIbHOE 3HAYCHHE 3(]-
(EKTUBHOCTHU KaXKJ0M CUCTEMBL.



B kaxmoi crpoke maTpuilbl 3()(PEKTUBHOCTH HAXOAUTCSA MHHU-
MajbHas M3 OIEHOK CHCTEM II0 Pa3UYHBIM COCTOSHUSAM OOCTaHOB-
kn.ONTUMAJIBLHON CUMTAETCSl CUCTEMA U3 CTPOKU C MaKCHUMaJIbHBIM 3Ha-
yeHrueM 3G (PEKTUBHOCTH

K(a;) =mink;;,j=1--n,i=1--m,
J

Kypr = maxK(a;),i=1:-m.
l

MakCUMUHHBIA KPUTEPUN OPUEHTUPYET HA PEIICHUE, HE COAECpKa-
1[ee JIEMEHTOB PUCKA: MPHU JIFOOOM M3 BO3MOXKHBIX COCTOSHUN oOcCTa-
HOBKM BBIOpaHHasi CHCTEMa IMOKAXKET pe3yJIbTaT OINEpalud HE XyxkKe
HAWJICHHOTO MaKCUMUHA. Takast OCTOPOKHOCTD SIBJISIETCS B PSIIIC CIIyHacB
HEJIOCTaTKOM KpuTepus. Jpyroil HeJoCTaTOK — OH HE YJOBJIETBOPSET
TpeOOBaHUIO — J100aBJIICHUE TTOCTOSIHHOTO YKCIA K KKIOMY 3JIEMEHTY
cToJi01a MaTpulibl 3(PGHEKTUBHOCTHU BIUSIET HA BHIOOP CUCTEMBI.

4. Kpurepuii MakcuMaKkca

OTUM KpUTEPUEM TMPEINUCHIBACTCS OLICHUBATh CUCTEMBI MO MakK-
CUMaJIbHOMY 3HaueHUIO 2((HEKTUBHOCTH U BHIOMpATh B KAUE€CTBE OINTH-
MaJIbHOTO pEIICHUS CHUCTeMy, oOOamaromyo 3(PGEeKTUBHOCTRIO C
HanOOJIBIIINM U3 MAaKCUMYMOB

K(a;) =maxk;,j=1--n,i=1--m,
j

Ky = maxK(a;),i =1:--m.
l

Kpurepuit Makcumakca — camblii ONTUMHCTUYECKUN KpuTepul. Te,
KTO MPEANOYUTACT UM IO0JIB30BATHCA, BCEra HAICKOTCA Ha JIy4llee CO-
CTOSTHUE OOCTAHOBKH U, €CTECTBEHHO, B OOJIBIION CTENEHU PUCKYIOT.

5. Kpurtepuii neccumusma-ontumusma (I'ypsuna)



O10 Kpumepuii 0606wenHoco maxcumuna. CoriacHO JaHHOMY
KPUTEPHUIO TIPU OLIEHKE U BHIOOpE CHCTEM HEPAa3yMHO MPOSIBISATH Kak
OCTOPOXKHOCTb, TaK M a3apT, a CJIEAyeT, YUUThIBash CaMO€ BBICOKOE U
caMoe Hu3Koe 3HaueHusd 3P(HEKTUBHOCTH, 3aHUMATh MPOMEKYTOUHYIO
NO3ULIMIO (B3BEIIMBAIOTCS HAUXYAIIME W HAWIydliue ycioBus). s
3TOro BBOAUTCA Koddpdunuent ontummsMa @ (0 < a < 1), xapakrepu-
3YIOIMK OTHOIIEHHWE K PHUCKY JHIA, IPUHUMAIOIIETO perieHue. -
(EKTUBHOCTh CHCTEM HaXOAMWTCS KaK B3BEIICHHAs C MOMOIIBIO KO3(-
dbumreHTa a cyMmmMa MaKCUMaJabHON M MUHUMAJIBHOM OIIEHOK

K(a;) = amaxk;j + (1 — a) mink;;,
J J

j=1-ni=1-m0<a<l
VY ci1oBHEe ONTUMAJIBHOCTH 3aIIUCHIBACTCS B BUIIE

Kypr = maxK(a;),i=1:--m.
l

[Ipu a = 0 xputepuii ['ypBuila CBOIUTCS K KPUTEPUIO MAKCUMUHA,
nmpu & = 1 — K KpUTEPUI0 MAKCHUMAKCA. 3HAYCHUE X MOXKET OIpelie-
JATBCA METOJIOM SKCIEPTHBIX OUEHOK. OYeBUIIHO, YTO, YEM OIMAaCHEE
OIICHMBAaeMasi CUTyalus, TeM OJM)Ke BEJIIMYMHA & JOJKHA ObITh K €/IH-
HUIIE, KOTIa TapaHTUPYETCSI HAMOOJbIINNM U3 MUHUMAJIBHBIX BBIMTPHIIICH
WJIM HAaMMEHBIIMKA U3 MaKCUMaJbHbIX prCKOB.Ha mpakTrke mons3yroTces
3HauYeHUAMU Kod(pdunuenta a B npeaenax 0,3-0,7.

6. Kpurepuii MUHIMAJBHOTO pucka (CaBuaxa)

Munumusupyet norepu 3Q(PEKTUBHOCTH TIPU HAUMXYIIINX YCIOBH-
sx. JIJIsS OIIEHKW CHCTEM Ha OCHOBE JaHHOTO KpUTEpHs Marpuiia 3¢-
(EeKTUBHOCTH JIOJIKHA OBITH MpeoO0pa3oBaHa B MaTPHUILy MOTEPh (PUCKA).
Kaxp1ii 2JIeMEHT MaTpHIIBl IOTEPh OMPEIEIAETCS KaK pa3sHOCTh MEXKTY
MaKCUMAJIbHBIM M TEKYIIUM 3HAYCHHSIMHU OIEHOK 3(P(PEKTUBHOCTH B
CTOJIOLE



Akl] = max kl] - kl]’] =1 ' n, i=1--m.
l

[Tocne mpeoOpa3zoBaHusi MaTPHUIbl HCIOJB3YETCS KPUTEPUA MHUHH-
Makca

K(a;) = maxAk;j,j=1--n,i=1--m,
j

Ky = minK(a;),i =1--m.
l

O kpurepun CiBUIKAa MOXKHO CKaszaTh, YTO OH, KaK M KPUTEPHUHI
Banbaa, OTHOCHTCS K YMCITy OCTOPOKHBIX KpuTepueB. [1o cpaBHEHUIO €
KputepueM Banbaa B HEM HpHUIAETCS HECKOIBKO OOJIbIlIee 3HAUYCHUE
BBIATPBIIILY, YEM IPOUTPHIILLY.

Ipumep 1. Heob6x00umo oyerums 00uH U3 mpex papadamuoléaemlx
NPOSPAMMHBIX NPOOYKMOBOJIsL O0pbObL ¢ OOHUM U3 Hemblpex Munos
npocpamMmubix 8o30eticmsauti. Mampuya s3¢hpexmusnocmu npeocmas-
neHa 6 maobauye. 30ecv a;, L =13 — i-ti npoepammmusiii NPOOYKM,
bj,j = 1:-4 — j-e npocpammnoe 6ozoeiicmsue; k;j — oyenxa s¢pex-
MUBHOCMU NPUMEHEHUSL -20 NPOSPAMMHO20 NPOOYVKMA HPU J -M Npo-
CPAMMHOM 8030€lCMBUMU.

Tabnuya 1 — Mampuya >3¢pghexmusrnocmu

b;
a;
b, b, bs by
a 0,1 0.5 0,1 0.2
a, 02 0,3 0,2 0,4
as 0,1 0,4 0,4 0,3

Kpumepuii cpeonezo evtuzpviuia

3aoadumcsi  8epOAMHOCMAMU  NPUMEHEHUs. NPOMUBHUKOM NpO-
epamMmuoblx eo3oevcmeuti. p; = 0,4, p, = 0,2,p; = 0,1, p, = 0,3. Ilo-
JYYUM creoyroujue OYeHKU cucmem



K(a;)=04%x01+02x%x05+0,1x%x0,14+0,3x%x0,2=0,21;
K(a;) =04x%x02+02x%x03+01x0,2+0,3x%x0,4=0,28;
K(a3) =04x%x01+02x%x04+01x0,4+0,3x%x0,3=0,25.
OnmumanvHoe peuleHue — cucmemaa;.

Kpumepuu Jlannaca
K(a;) =5(0,1+0,5+0,1+0,2) = 0,225;

K(az) =5(0,2+ 0,3+ 0,2+ 0,4) = 0,275;
K(as) = %(0,1 +0,4+ 0,4+ 0,3) = 0,300.

OnmumanvHoe peuilenue — cucmemads.

Kpumepuii ocmopoosicnozo naoawoamensn (Barvoa)
K(a,) = min(0,1; 0,5; 0,1; 0,2) = 0,1;
K(a,) = min(0,2; 0,3; 0,2; 0,4) = 0,2;
K(a3) = min(0,1; 0,4; 0,4; 0,3) = 0,1.

Onmumanvroe peuwernue — cucmemaas,.

Kpumepuit maxcumaxca

K(a,) = max(0,1; 0,5; 0,1; 0,2) = 0,5;
K(a,) = max(0,2; 0,3; 0,2; 0,4) = 0,4;
K(a;) = max(0,1; 0,4; 0,4; 0,3) = 0,4.

Onmumanvroe peutenue — cucmemad .

Kpumepuii neccumusma-onmumuszma (I'ypsuuya)
Kosgppuyuenm onmumuszma a = 0,6.
K(a,) = 0,6 x max(0,1; 0,5; 0,1; 0,2) +
+0,4 x min(0,1; 0,5; 0,1; 0,2) = 0,34;
K(a,) = 0,6 Xx max(0,2; 0,3; 0,2; 0,4) +
+0,4 x min(0,2; 0,3; 0,2; 0,4)=0,32;
K(a3) = 0,6 X max(0,1; 0,4; 0,4; 0,3) +
+0,4 x min(0,1; 0,4; 0,4; 0,3) = 0,28.



Onmumanvroe peutenue — cucmemaa, .
Kpumepuiit munumanonozo pucka (Creuoxica)
Mampuye s3¢ghgpexmusnocmu 6yoem coomeemcmeosams c1edyiouas

mampuya noniepb.

Tabnuya? — Mampuya nomepbs

b;
“ b, b, b b
aq 0,1 0,0 0,3 0,2
a, 0,0 0,0 0,2 0,0
as 0,1 0,1 0,0 0,1

Tozoa

K(a,) = max(0,1; 0,0; 0,3; 0,2) = 0,3;

K(a,) = max(0,0; 0,0; 0,2; 0,0) = 0,2;

K(a;) = max(0,1; 0,1; 0,0; 0,1) = 0,1.

OnmumanvHoe peuiteHue — cucmemads.Kpumeputi MUHUMAILHO20
pucka ompasicaem codcaieHue no nogoody Mmoo, Ymo GblOPAHHAS CU-
cmema He OKA3alacb HAuayduielu npu OnpeoeieHHOM COCMOSHUU 00-
cmaHnoexku. Tax, eciu npouzgecmu 6v100p cucmemvl Ay, A COCMOSHUE
0O0CcmanosKu 6 oelicmeumenbHocmu by, mo coxcanenue, ymo He blOPana
Haunyywas us cucmem (as), cocmasum 0, 3.

Takum oOpazom, 3(HPEKTUBHOCTL CUCTEM B HEOMPEACIICHHBIX OIe-
palusix MOXET OIIEHUBATHC 10 1eJoMY psaay KpurepueB. Ha BoiOOp TOTO
WJIM MHOTO KPUTEPUS OKA3bIBAET BIUSHUE Psii (PaKTOPOB:

® TIpUpOJa KOHKPETHOU OIepaluu U €€ 1eib (B OJHUX ONepalusx
JIOITYCTUM PHUCK, B IPYTUX — HYKEH rapaHTUPOBAHHBIN PE3yJIbTaT);

® [PUYMHBI HEOIPEICICHHOCTU (OJHO JEJIO, KOrJa HEONpeaeseH-
HOCTh SIBJIICTCS CIy4aWHBIM PE3yJbTaTOM JCUCTBUA OOBEKTUBHBIX 3a-
KOHOB MPHUPO/JIBI, U JIPYTO€, KOrJla OHA BBI3BIBACTCS JIEUCTBUSIMU Pa3yM-
HOT'O MPOTHUBHUKA, CTPEMSIIIIETOCS TOMEMATh B JOCTUKEHHUU 1IEIH);



e XapakTep JuIla, IPUHUMAFOIIETO pelieHne (OIHHU IO CKIOHHBI
K PHUCKY B HaJIeXkKJe JOOUTHCS OOJIBIIIETO ycreXa, IPyTrue IPeAnounTaoT
JEWCTBOBATh BCETJIa OCTOPOKHO).

Bp1600p Kakoro-tTo 0JHOTO KPUTEPHS MPUBOIUT K MPUHATHIO PEIlle-
HUS 110 OIIEHKE CHCTEM, KOTOPOE MOYKET OBITh COBEPIIICHHO OTIMYHBIM OT
peIIeHUH, TUKTYEMBIX IPYTUMHU KPUTECPHUSIMH.

Ipumep 2. Ceoomuvie pesynvmamvl oyeHKU 3ghghexmusnocmu cu-
cmembl U3 npumepa 1 no paccmMompeHHviM Kpumepusim npueeoeHvl 8

mabauye (8adeenvl ONMUMANbHbLE BAPUAHNBL CUCTIEMDL).

Tabnuya 3 — Ceo0nbie pe3yrvmamul OYyeHKU 3P hexmusHocmu

b; K (a;) no xpumepusm

b, |b, |bs b, |I 2 3 4 5 6

a, 0,1 0,5 0,1 0,2 0,21 0,225 0,1 0,5 0,34 | 0,3

a, 0,2 0,3 0,2 0,4 0,28 0,275 [0,2 0,4 0,32 10,2

as 0,1 0,4 0,4 0,3 0,25 10,300 | 0,1 0,4 0,28 0,1

Tun kputepus a1 BbIOOpa pallMOHAIBHOTO BaprUaHTa JIOJKEH ObITh
OTOBOPEH Ha dTale aHajiu3a CUCTEM, COTJIACOBAaH C 3aKasbIBarollen op-
raHuzaled U B MOCIEAYIONINX 3a/Jadyax CHUHTE3a WH(POPMAIMOHHBIX U
JIPYTUX CIOXKHBIX CHUCTEM Mperonaraercs 3aganubeiM. [Iporecc Beibopa
BUJIa KpUTEpHUS [JIsi ydeTa HEOINPEJEICHHOCTH JOCTAaTOYHO CIIOXKEH.
VY cToHYMBOCTh BHIOPAaHHOTO PAIIMOHAIBHOTO BapUAHTa MOXKHO OLICHHUTH
Ha OCHOBE aHaJiM3a MO0 HECKOJbKUM KpuTepusm. Eciau cyiiecTByeT coB-
najieHue, To uMeeTcs: OobIas YBEPEeHHOCTh B MPAaBMILHOCTH BBIOOpA
BapUaHTA.

OCOOEHHOCTBIO MaXXOPUTAPHOM OOPaOOTKHU SBIISIETCS OINACHOCTD
BBIOOpA CHUCTEMBI, HE SIBIISIONICICS JIyUllel, HA OCHOBE MHOT'O3TAIHOTO
BBIOOpA MPU TPYIIIUPOBKE ANbTEPHATUB B KOAIUIIUH,

Takas cuTyanusi oTpakeHa Ha puc. 2, rjie 8 u3 27 CUCTEM IO Pa3HbIM
KpUTEpUAM ObUIM OLEHEHBbI Kak Xymumue. OIHAKO MPU TPYHIUPOBKE B
KOAJUIIMA W OpraHu3alluy JABYXATAIHOW MPOLEAYpPhl Ma)KOpUTapPHOM
00pa0OTKHU B Ka4eCTBE JIyUlliel Obla BIOpaHa 0JiHa U3 XYIINX CUCTEM.
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Pucynok 2 — K yrpo3e MaxopuTapHOro BbIOOpa XyAIIeil CUCTEMBI
Ha OCHOBE€ KOQJIMLMM: W — XyJAlas -sg CUCTEMa; O — JIydllasi-f

CHUCTCMA

B nr0060M ciydae npu BBIICICHHMH MHOXECTBA MPEANOYTUTEIbHBIX
CUCTEM IO Pa3HbIM KPUTEPUSIM OKOHUYATEIbHBIN BEIOOP CUCTEMBI JIOJKEH
OCYLIECTBIIATHCS JUIOM, MpUHUMaromuM peutieHue. [Ipu stoM B ome-
pauuax, KOTOPbIM B 3aBUCHUMOCTH OT XapakTepa COOTBETCTBYET JIMOO
noporosasi, MO0 MOHOTOHHas (PYHKIUSA MOJE3HOCTH, 3P(PEKTUBHOCTH
CUCTEM MPABOMOYHO OLIEHUBATh HEMOCPEACTBEHHO I10 IOKAa3aTesaM
UCX0M10B. /{15 AeTEpMUHUPOBAHHBIX orepauuil kpurepuem 3¢(exTuB-
HOCTH OYJIET CIY>KHTh CaM IOKa3aTelb, ISl BEPOSITHOCTHBIX — JIKMOO
BEPOSITHOCTh MOJYYEHUS! JTOMYCTUMOTO 3HAYEHHUs TNoKaszaTens (Ipu Mo-
poroBoil (YHKIIUM TIOJE3HOCTH), JIMOO MaTeMaTUYECKOE OXKHUJAHHE
3HA4YEHUS TTOKa3aTens (pH JIMHEMHOU PYyHKIUH MOJE3HOCTH).

Ouenka 3¢ (PEeKTUBHOCTH CUCTEM HAa OCHOBE MOKa3aTesIe UCXOI0B B
JIPYTUX CIIy4asix MOKET MPUBOJIUTh K HEMTPABUILHOMY BBIOOPY, IO3TOMY
nepexo K oneHke YPHEeKTUBHOCTH cUCTeM 0€3 BBeACHUsI PYyHKIIUU TI0-
JI€3HOCTHU JIOJKEH BCET/Ia COMPOBOXKAATHCS 00O0CHOBAHUEM.

2. TIPAKTUYECKASA YACTD

B MMPpCAJIOKCHHOM BAapHWAHTC 3aJlaHUsA BBI6paTB OIITUMAJIBHOC PC-
IMICHUC IO BCEM BLIIICIICPCUYHUCIICHHBIM KPHUTCPUSM. CocTaBUTH Ta6J'II/II_Iy,

nog00HY0 Tabj. 3, U MPUBECTH PUCYHOK, MTOJOOHBIN pucC. 2.



Bapuanr 1

b, b, b,
aq 0,60 0,10 0,15 0,15
a, 0,40 0,10 0,05 0,45
as 0,20 0,30 0,40 0,10
Bapuanr 2
4 b, b, b b,
aq 0,35 0,20 0,15 0,30
a, 0,55 0,05 0,15 0,25
as 0,35 0,30 0,20 0,15
Bapuant 3
4 b, b, b b,
aq 0,55 0,05 0,15 0,25
a, 0,60 0,10 0,15 0,15
as 0,40 0,10 0,05 0,45
Bapuanr 4
A R R VT
a, 0,1 0,5 0,2 0,2
a, 0,2 0,2 0,4 0,2
a5 0,3 0,4 0,1 0,2
Bapuanr 5
A R P P T
aq 0,20 0,20 0,40 0,20
a, 0,35 0,30 0,20 0,15
as 0,60 0,10 0,15 0,15




3. KOHTPOJIBHBIE BOITPOCHI

1. Kakue oCHOBHBIE KPUTEPHUH HMCHOJIB3YKOTCSA U1 OLEHKHA CIIOXK-
HBIX CUCTEM B YCJIOBUSAX HEOINPEICICHHOCTH.

Uto onpenenseT KpUTeprul CPEHErO BBIMTPHIIIA?

Uro onpenenser kpurepuit Jlamnaca?

Uto onpenenseT KpUTEpHUil OCTOPOKHOTO HAOIOIATEIIS?

Uto onpenenseT KpuTeprui Makcumakca?

Uto onpenenseT KpuTepruil NecCUMU3Ma-oNTUMHU3Ma?

Nk

Uto onpenenseT KpuTepruii MUHUMAJIBHOTO pUCcKa?
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BBEJAEHHUE

Huciunnraa «CHUCTEMHBIA aHAIW3 U YIPABICHUE» CTABUT CBOEU LEJIBIO
dbopMupoBaHUE CIEIYIONUX KOMIETCHIMN Oymymiero OakamaBpa IO Hampablie-

Huto noarotoBku 09.03.02 «MHbopMallMOHHBIE CUCTEMBI U TEXHOJIOTUM.

Kon dopmynupoBKa

[1K-2 CriocobeH opraHu30BaTh OLIEHKY COOTBETCTBHUS TPEOOBAHMSIM CYIIe-

CTBYIOIINX CUCTCM U UX dHAJIOT'OB

['maBHBIMU 3aadyaMy TUCHUIUIIUHBI SIBISIIOTCS: MPUOOpPETEHHUE U COBEPIICH-
CTBOBAaHHE HABBIKOB CHCTEMHOTIO MOJXOJa K PEIICHUI0 MPUKIAAHBIX 3a7a4, Ghop-
MHUPOBAHUE B3IJIsI1a HA 0OBEKTHI PEATbHOTO MUpPa KaK Ha CJIOKHBIE MHOTOKOMIIO-
HEHTHbBIE CUCTEMBI, JJOITYCKAOUIME MOLIArOBY0 AEKOMIIO3ULUIO U TIOCIIEI0BATEb-
HO€ YCJIO’)KHEHHE METO/0B aHAJIM3a.

B pe3ynbrate 0CBOEHUS JUCUUILIUHBI CTYAEHT JOJIKEH:

® 3HATh OOIIKME MPUHIIMIBI CHCTEMHOTO MOX0/1a K aHAIN3y CUCTEM; OCHOB-
HbIE TIOHSATUSI U 3aKOHOMEPHOCTH CHCTEMHOr0 aHajini3a; OCHOBHBIE CIIOCOOBI OIH-
CaHUSI CJIIOXKHBIX MHOTOKOMIIOHEHTHBIX CUCTEM;

® yYMETh COCTaBJISATh MAaTEMaTHYECKHUE MOJIEIU CUCTEM; (OPMYIHPOBATH U
peuath ¢ noMoiso IBM Tunosblie 3aj1auu MaTeMaTUYECKOTO MOICIIMPOBAHUS;

® BIAJETh METOJAUKON HCMOJb30BaHUs (HUIOCOPCKUX 3HAHUHN B mpodeccu-
OHAJILHOUN JEATEeNbHOCTH; HAaBbIKAMU CHCTEMHOI'O MOJIX0Ja K PELICHHUI0 MPUKIaJ-
HBIX 3aJ1a4; HaBbIKaMU (POPMaIM30BAHHOTO U HE(GHOPMATN30BAHHOTO OMUCAHUS CH-
CTEM.

Meroguyeckue yka3aHus NpEeIHA3HAYEHBI JJIS1 BBIMOJHEHHS CaMOCTOSTEIb-
HOM pabote nmo nucuuiuinHe «CUCTEMHBIN aHalu3 U yIpaBICHUE» C YUETOM Tpe-
ooBannit ®I'OC BO mis wanpasnenus: noarotroskn09.03.02 «Mudopmanrionnbie
CUCTEMBI U TexHoJoTuW». OHU CHOCOOCTBYIOT JIyYIlIEMY YCBOCHHMIO CTYJEHTaMU

TEOPETHUUECKHX MOJOXKEHUIN U o0ecreunBaeT MpHUOOPEeTEHUE MPAKTUIECKUX HABbI-



KOB IIO HCCJICAOBAHHUIO 3JICMCHTOB M CHUCTCM ABTOMATHUYCCKOI'O PCryjJIMupOBaHUA U

yIpaBJIEHUS.

1. OBIIASI XAPAKTEPUCTUKA CAMOCTOSTEJBbHOM PABOTHI
OBYYAIOIIUXCS MTPU U3YYEHUU JUCIHUTLIUMHBI «CUCTEMHBIN
AHAJIN3 U YIIPABJIEHUE»

CamocrosTtenbHast padota cryaeHToB (nagee — CPC) sBusercs HeoTheMIe-
MOI COCTaBISIOIIEH 00pa30BaTENILHOIO Mpoliecca B YHUBEPCUTETE U SIBISETCSA
o0s13aTeIbHOM 1 Kaxkaoro cryaeHTa. OcHoBHas nenb CPC — ocBoeHue B 1oi-
HOM 00BbEMe 00pa30oBaTEIbLHON MPOrpaMMbl U MOCIIE0BaTENbHOE (OPMHUPOBAHUE
KOMIETeHINH 3()PEKTUBHON CaMOCTOSITENbHON MpodecCHOHATbHON (IIpaKTUde-
CKOIl M HAy4YHO-TEOPETHYECKOMN) nesATeNbHOCTH. CaMmocTosTenbHas pabdoTa KOH-
KpPETHA MO CBOEU MPEAMETHOM HANPABIECHHOCTH U COITPOBOXKIAETCS HENPEPHIBHBIM
KOHTPOJIEM U OLICHKOU €€ Pe3yJIbTaTOB.

KonnuecTBo yacoB, 0TBOAMMOE Ha CaMOCTOSTENbHYIO paboTy, ONpeneseTCs
y4eOHBIM IUTAHOM HarpaBiaeHus: noarotosku 09.03.02.

ConepxatenbHO caMocTosiTeNIbHAs pabota cTylaeHToB onpexensercs OI'OC
BO namnpanenuss noaroroku 09.03.02, nporpaMMoil U y4eOHO-METOJUYECKUM
KOMIIJIEKCOM JUCHUIUIMHBI « CHCTEMHBIN aHaJIN3 U YIIPABICHUEY.

MeToauka OpraHu3aluyd CamMOCTOSITEIHOM PaOOThl CTYAEHTOB 3aBUCUT OT
CTPYKTYpBI, Xapakrepa M OCOOEHHOCTEH IuCUUIIMHBI «CHCTEMHBIM aHAIW3 U
yhnpaBJieHHe», 00beMa 4yacoB Ha ee u3yueHue, Buja 3ananuit st CPC, unausuny-
aJIbHBIX BO3MOKHOCTEW CTYIC€HTOB U YCIOBUM Y4eOHOMN AESATENbHOCTH.

@DopMBI CaMOCTOSTENBHOW PAOOTHI CTYIEHTOB ONPENEISIOTCA COIEpKAHUEM
JUCHUIUIMHBI «CUCTEMHBIN aHAJIU3 U YIPABICHHUE», CTEIICHBIO NTOATOTOBICHHOCTH
cTyieHTOB. OHM MOTYT OBITh TECHO CBSI3aHBI C TEOPETUYECKUM KYypCOM M UMETh
y4eOHBbIN WK y4eOHO-HCCIe0BaTeNbCKUN XapakTtep. DopMy caMOCTOSTENHHON
paboThl cTyneHToB ompenesatoT kadpeapa MCOA mpu pa3zpaboTke IporpaMMsl

TUCUUIUTMHBI « CUCTEMHBIN aHAIU3 U YIIPABJICHUEY.
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CamocrosiTenbHass paboTa MOMKET OCYUIECTBIATHCA WHIUBUAYATbHO WM
rpyIIamMy CTYJEHTOB B 3aBUCUMOCTHU OT LI€JIM, 00beMa, KOHKPETHOM TEMaTUKH ca-
MOCTOATENbHON padOThl, YPOBHS CI0KHOCTH, YPOBHSI YMEHUI CTYIEHTOB.
CPC, He mpenycMoTpeHHast 00pa3oBaTelbHON NPOrpaMMoOi, yueOHBbIM Ilja-
HOM M Y4eOHO-METOJMYECKHUMH MaTepuajlaMy, PACKPBIBAIOIIMMHU M KOHKPETHU3U-
PYIOIIMMH UX COAEPKAHUE, OCYLIECTBIACTCS CTYIEHTAMU WHULMATUBHO, C LEJIBIO
pean3anuy COOCTBEHHBIX YUEOHBIX U HAyUHBIX HHTEPECOB.
B ydeGHOM mpoliecce BBIAETSAIOT ayJUTOPHYIO U BHEAYAUTOPHYIO CaMOCTOSI-
TEIBHYI0 padoTy.
AyauTopHasi camocTosTenbHas padoTa no aucuuminie « CUCTEMHBIN aHaIu3
U yIPaBICHUE) BBIMOIHACTCS HAa YUEOHBIX 3aHATHIX (JCKIUAX, TaDOpaTOPHBIX 3a-
HATHUSAX U KOHCYJIbTAIUX ) O] pyKOBOJCTBOM IPENOIAaBATENS U IO €T0 3a/1aHUIO.
BreaynuTopHas caMocTosITellbHasE padoTa CTY/IEHTOB BBINIOJIHAETCS BO BHEa-
YAUTOPHOE BpEMs 10 3aJaHUI0 U IPU METOAUYECKOM PYKOBOICTBE M KOHTPOJIE
npernojaasaress, Ho 6e3 ero HernocpeacTBeHHoro ydyactus.CPC Bkitouaer B ce0si:
® TOATOTOBKY K ayJUTOPHBIM 3aHATHUSAM (JEKLHIM, TPAKTUYECKUM, JIabopa-
TOPHBIM ) BBIIIOJIHEHUE COOTBETCTBYIOIINX 3aJaHUN;

e paboTy HaJ OTIENbHBIMU TEMaMM Y4EOHBIX AMCLUMILUIMH (MOAYJEH) B co-
OTBETCTBUU Cy4E€OHO-TEMATHUYECKUMU TUIAHAMU;

® BBINOJHEHNE KOHTPOJIBbHOM paboThI;

® IIOArOTOBKY KO BCEM BHIAM IIPOMEKYTOUYHBIX U UTOTOBBIX KOHTPOJIBHBIX

UCTIBITAHUM.

1.1. IloaroroBKa K JeKIUAM

['maBHOE B TEpPHOJ TTOATOTOBKHU K JICKIIMOHHBIM 3aHATHSIM — HAYYUTHCS Me-
TOJaM CaMOCTOSTEIFHOTO YMCTBEHHOTO TpyJa, CO3HATEIhHO pa3BUBATh CBOU
TBOPYECKHUE CIIOCOOHOCTH M OBJIaJICBaTh HaBBIKAMH TBOPUYECKOU paboThI. [ 3TO-
ro HEOOXOJAMMO CTPOTrO COOMIOJATh JUCHUMIUIMHY y4eObl U TOBeneHHs. UeTkoe

INIAHUPOBAHUC CBOCTO pa6oqero BpPCMCHH MW OTAbIXa SABJIICTCA HGO6XOI[I/IMLIM
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YCJIOBHEM JIJISl YCTICIITHOM CaMOCTOSTEIbHOM paboThl. B OCHOBY €ro Hy>KHO TOJIO-
KUTh pabourie MporpaMMbl U3y4aeMbIX B CEMECTPE TUCITUILINH.

KaxnaoMy cTyAeHTy cleayeT COCTaBJISTh €XKEHENENbHbIH U CEMECTPOBBIN
I1aHbl paboThI, a TaKkKe TUIAaH Ha Kaxablid pabouuit aens. C Beuepa Bcerga Hajao
pacnpenensaTh paboTy Ha 3aBTpalllHUM J1eHb. B KOHIIe KaXXI0ro JHA liejecooopas-
HO TIO/IBOJIUTH UTOT Pa0OTHI: TIIATEIHLHO MPOBEPUTD, BCE JIM BBHIMOJIHEHO MO HAMe-
YEeHHOMY ILJIaHy, HE ObLIO JIM KaKUX-JIUOO OTCTYIUICHUH, a eCl ObLIM, 0 KaKou
MpPUYUHE 3TO Mpou3ouuio. HyKHO OCYyIIEeCTBISTh CAMOKOHTPOJIb, KOTOPBIM SIBIIS-
eTcsi HeoOXOUMBIM YCJIOBHEM YCIENTHOW yueObl. Ecim 4To-TO OCTanoch HEBHI-
MOJITHEHHBIM, HEOOXOIMMO U3BICKATh BpeMs JJIsl 3aBEPIICHUS ITOW 4acTH paldoThlI,
HE yMEHbIIIasi 00beMa HeJIeJIbHOTO TUIaHa.

Crnyimanue W 3amuch JICKIIUA — CJIOKHBIN BUJ BY30BCKOM ayAMTOPHON pado-
Thl. BHUMaTenpHOE CilylllaHWe€ M KOHCIEKTUPOBAHUE JICKIUWA MpearnojaraeT HUH-
TEHCHUBHYIO YMCTBEHHYIO JE€ATEJIbHOCTh CTyAeHTa. KpaTkue 3amucu JEeKUHui, ux
KOHCIIEKTUPOBAaHUE TOMOIaeT YCBOUTh YueOHbI Marepuan. KoHcmekT siBisieTcs
MOJIE3HBIM TOTJA, KOT/A 3alHCAaHO CAMOE CYIIECTBEHHOE, OCHOBHOE U CJIEJIAHO ITO
caMHM CTyJeHTOM. He Hajo cTpeMHUThCs 3amucarh IOCIOBHO BCIO JEKIMIO. Takoe
«KOHCIIEKTUPOBAHKE» MPUHOCUT OOJIbIIIE Bpeia, YeM MOJIb3bl. 3aMKCh JICKIUN pe-
KOMEHJIyeTCsl BECTH MO0 BO3MOXXHOCTH COOCTBEHHBIMH (opMysmpoBkamu. JKena-
TEJIbHO 3alHUCh OCYLIECTBIIATh HA OJHOW CTPAHMIIE, a CICAYIOLIYI0 OCTaBIISTh JJIS
POpabOTKH Y4eOHOTO MaTepraja CaMOCTOATEIHLHO B JOMAITHUX YCIIOBUSX.

KoHcriekT nekiuit gyuiie moapasessTh Ha MyHKTHI, naparpadbl, coOmtoaas
KPacHYIO CTPOKYy. DTOMYy B OOJBIION CTErmeHu OyJyT CHOoCOOCTBOBATh MYHKTHI
IJ1aHa JICKIWU, TPeAJIOAKEHHbIE npenoiaBaTensM. [[puHuunuanbsabsie MecTa, onpe-
nenenusi, GopMysibl U APYroe CieAyeT COMPOBOXKAATh 3aMEUAHUSMH «BAXKHO,
«0C000 Ba)KHO», «XOPOIIIO 3alIOMHUTH» U T.N. MOXKHO JIeJaTh 3TO U C MOMOIIBIO
Pa3HOIBETHBIX MAapKepoB WK pyuek. Jlyumie ecnu oHU OyayT COOCTBEHHBIMH,
4YTOOBI HE MPUXOJIUIIOCH MPOCUTh UX Y OJTHOKYPCHUKOB U TEM CaMbIM HE OTBJICKATh
ux BO Bpems jnekmnuu. llemecooOpa3Ho pa3paboTath COOCTBEHHYIO «MapKOTpa-

¢buto» (3HAUKH, CUMBOJIBI), COKpalieHus cioB. He nmumnuM OyaeT u uzydeHue oc-
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HOB cTeHorpaduu. PaboTtas Ham KOHCIEKTOM JICKIUMH, BCEerJa HEOOXOIUMO HC-
MI0JIb30BaTh HE TOJBKO YYCOHHMK, HO U Ty JHUTEPATYPY, KOTOPYIO JAOMOTHUTEIBHO
pexoMeHoBa JIeKTop. MIMeHHO Takasi cepbe3Hasi, KpOTOTAuBas padoTa ¢ JISKIH-

OHHBIM MAaTCPHUAJIOM I1O3BOJIUT FJIY6OKO OBJIAACTL 3HAHHUSAMMU.

1.2. IToaAroTOBKA K NPAKTHYECKUM 3aHATHAM

[ToaAroTOBKY K Ka)XJ0My MPaKTUYECKOMY 3aHATHIO CTYJICHT JOJDKEH HAa4yaTh C
O3HAKOMJICHUSI C METOJMYECKUMHU YKa3aHHUSIMH, KOTOPBIEBKIIOYAIOT COAEPKaHUE
paboTel. TmiaTeapHOE MPOJYMBIBAHHE M H3YYEHHE BOIPOCOB OCHOBBIBACTCS Ha
npopadOTKe TEKYIEro MaTepuasa JICKIUU, a 3aTeM U3ydeHus: 00s3aTeIbHON U J0-
MIOJTHUTEIIBHOM JINTEPATYPhl, PEKOMEHIOBAaHHYIO K JaHHOW Teme. Ha ocHOBe uH-
JTUBHUAYJbHBIX TPEANOYTEHUM CTYJIEHTY HE0OXOIUMO CaMOCTOSITEILHO BBIOPATH
TeMy J0Kjiaja 1mo mpobjieMe U M0 BO3MOXKHOCTU MOATOTOBUTH MO HEMY IPE3eHTa-
LIHIO.

Ecnu nmporpamMoi AUCHMIUIMHBI IPEAYCMOTPEHO BBIITOJTHEHHUE MPAKTUYECKO-
ro 3aJlaHusi, TO €ro0 HeOOXOJIUMO BBIMOJHUTH C YUYETOM MPEITI0KEHHON UHCTPYK-
iy (YCTHO WM MUCBMEHHO). Bce HOBBIE TOHATHS IO U3yYaeMOU TeMe HeOoOXO0Iu-
MO BBIYYHTb HAaU3yCTh U BHECTH B TJIOCCApU, KOTOPBIA I€I€CO00pa3HO BECTH C
caMOro Hayajia M3ydeHHs Kypca. Pe3ynbrar Takoit paboThl JOJKEH MPOSBUTHCS B
CIIOCOOHOCTH CTYyJI€HTa CBOOOJHO OTBETUTh HAa TEOPETUUECKHE BOMPOCHI CEMUHA-
pa, €ro BBHICTYIUICHUU U YYacCTUU B KOJUIEKTUBHOM OOCY’KJIEHHH BOIIPOCOB M3y4a-
€MOM TEMBbI, MPABUILHOM BBITIOJHEHUU MPAKTUYECKUX 3aJ]aHUNA M KOHTPOJbHBIX
paborT.

B 3aBrcUMOCTH OT COAEpKaHHS U KOJIUYECTBA OTBEACHHOTO BPEMEHH Ha U3Y-
YEHUE KXKJIOW TEMbl MPAKTUYECKOE 3aHITHE MOXKET COCTOSITh U3 YETHIPEX-TISATH
qacTeu:

1. O6cyxIeHre TEOPETUUSCKUX BOIPOCOB, OMPECICHHBIX TPOrPaMMOM JTHC-
IIUTUTAHEL.

2. Jloxnaa u/viav BBICTYTUICHHE C TIPE3SHTAIIMSMH 110 BEIOpAHHON TIpodIeMe.
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3. O6¢cyxkaeHnue BBICTYIUICHHH 0 TeME — JUCKYCCHSL.

4. BpinojiHeHHE MPAKTUYECKOTO 3aJaHUs C MOCJICAYIOIIMM pa30opoM MOITy-
YEHHBIX PE3yJIbTATOB WM O0CYXIECHUE MPAKTUUECKOTO 3aJaHuUs.

5. IlogBeneHne UTOroOB 3aHATHA.

[lepBast yacTh — OOCYyXJACHUE TEOPETUUYECKUX BOMPOCOB — MPOBOJUTCS B
Bujie (ppoHTANBHON Oecelbl CO BCEH IPYINON U BKIIOYAET BHIOOPOUHYIO TPOBEPKY
MIPENOAABATENIEM TEOPETUYECKUX 3HAHUU CTYJAEHTOB. [IpuMepHass mpoaoIKUTENb-
HOCTb — 110 15 MuHyT. BTOpas 4acTh — BBICTYIUIEHHE CTYACHTOB C JOKJIAJaMH,
KOTOPBIE JTOJKHBI COMPOBOXKAATHCS MPE3CHTAIUSAMU C LEJIbI0 YCUICHUS HarJsij-
HOCTHU BOCHPHSATHS, IO OJTHOMY M3 BOIIPOCOB MPAKTHYECKOro 3aHsaTus. O0s13areib-
HBII DJIEMEHT JOKJaJa — TMPEJICTABICHUE W aHalu3 CTAaTUCTUYECKUX JaHHBIX,
000CHOBaHUE COLMAIIBHBIX TMOCIEACTBUH JIF0OOT0 AKOHOMUYECKOTO (haKTa, sBIie-
HuA uinym npouecca. [Ipumepnas npogosmkurenbHocTs — 20-25 munyT. Ilocne no-
KJIQJIOB CJIEIyET UX 00CYyKJeHne — MucKyccus. B Xoe aToro srama npakTH4ecko-
r'O 3aHSATHS MOTYT OBITh 33JIaHbl YTOUHSIOIINE BOMPOCHI K AoKiamguukam. [Ipumep-
Hasl POJIOJKUTEIBHOCTh — 110 15-20 munyT. Ecniu mporpammMoi npenycMOTpeHO
BBITIOJTHEHUE MPAKTUYECKOTO 3a/IaHUSI B pAMKaX KOHKPETHOW TEMBI, TO MPENOaBa-
TEJISIMHU OTIPEICIISIETCSl €T0 COJIep KaHue U JAeTCs BpeMs Ha €ro BBINOJIHEHHUE, a 3a-
MET UJEeT 00CyX)aeHue pe3ynbTartoB. [loaBeneHneM UTOrOB 3aKaHYMBAETCS IMPaK-
TUYECKOE 3aHATHE.

B nporiecce moAroToBKM K MPAKTUYECKUM 3aHSATUAM, CTYIEHTaM HE00X0IUMO
o0paTuTh 0c000€ BHMMAaHHME HA CAaMOCTOSTEIHHOE HU3YyUYEHHE PEKOMEHJIOBAHHOU
y4eOHO-METOIMUECKOM (a TakKe HAay4YHOU M MOMYJISIpHON) Jiuteparypnl. CamocTo-
saTenbHas paboTta ¢ yaeOHUKamMu, y9eOHBIMU TIOCOOMSIMU, HAYYHOM, CIIPAaBOYHON U
MONYJISIPHOW JIMTEpaTypOr, MaTepruallaMy MepUONYECKUX u3ganuid u MHrepHera,
CTaTUCTUYECKUMHM JAHHBIMU SIBJIAETCS Hanbosee 3p(HEeKTUBHBIM METOIOM IOJTy4e-
HUS 3HAHUH, MO3BOJISIET 3HAYUTEIBHO AKTUBU3UPOBATH IMPOIIECC OBJIAJICHUS WH-
dbopmanmeii, cnocodbcTByeT Oosiee riIyO0OKOMY YCBOCHHIO M3y4aeMoro maTepuara,
dbopMHpYET y CTYJCHTOB CBOE OTHOIIICHUE K KOHKPEeTHOU mpobieme. bomee rimy6o-

KOMY PacKpBITHIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOTOJIHUTEIHHOM JINTE-
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paTypoy, peKOMEHIOBAaHHOM IPENOAABATEIIEM MO KaXIOM TeME CEMHHAPCKOrO
WJIM TIPAKTUYECKOTO 3aHATHS, YTO MO3BOJIAET CTYJACHTAM MPOSIBUTH CBOKO MHIWUBU-
IyaJbHOCTh B PaMKaX BBICTYIUIEHHS HA JAHHBIX 3aHATUAX, BBISIBUTh LIUPOKHI

CIEKTp MHEHHUH 10 U3y4aeMou rmpoodieme.

1.3. CamocTosiTeIbHOE M3yYeHHE MAaTepHAaJia TeM

Koncnekt — Hambomnee coBepliieHHass 1 Hanbosiee cioxkHas (Gopma 3amuch.
CnoBO «KOHCIEKT» MPOUCXOUT OT JIATHHCKOTO «CONSpectus», 4To 03HA4YaeT «00-
30p, U3JOXKEHUEY». B MpaBUIIbHO COCTABIEHHOM KOHCIIEKTE OOBIYHO BBIJICJICHO Ca-
MO€ OCHOBHOE B M3y4aeMOM TEKCTE, COCPEIOTOYCHO BHHMMAaHHE Ha Hanbolee Cy-
MIECTBEHHOM, B KPAaTKUX U YETKUX (POPMYyIHPOBKaX 000OIICHBI BaKHBIE TEOPETH-
YECKHUE TTOTOKCHHUSI.

Koncnekt mpezacraBiser co00il OTHOCHUTENBHO MOAPOOHOE, MOCIEI0BATENb-
HOE U3JIOKEHUE COJIep KaHus MpoYrTaHHOro. Ha mepBhIX mopax mernecooOpa3Ho B
3aMmuCcsAx OJIMKE ACPKAThCS TEKCTY, MpUOeras 3a4acTylo K MPSAMOMY ITUTHPOBAHUIO
aBTOpa. B manpHeiem, mo Mepe BhpaOOTKH HABBIKOB KOHCIICKTUPOBAHMSI, 3aITUCH
OyIyT HOCUTh 0oJiee CBOOOTHBIN U CXKATBIN XapakTep.

KoHCITeKT KHUTH OOBIYHO BEIETCS B TeTpaaW. B camMom Hadaje KOHCIEKTa
yKa3biBaeTcsl (aMUiusl aBTOpa, MOJTHOE Ha3BaHHWE MPOU3BEICHMUS, H3aTEIbCTBO,
roa U MecTo m3fanus. [Ipyu nuTupoBaHUN 00s3aTeNbHAS CChIJIKA HAa CTPAHUITYKHH-
ru. Ecnu nurtara B3sita U3 COOpaHUsl COUYMHEHHM, TO HEOOXOAUMO yKa3aTh COOT-
BeTcTByIOomuUd TOoM. Creqyer MOMHUTH, YTO YeTKass CChUIKA Ha HMCTOYHUK —
HEMIPEMEHHOE TMPABWJIO KOHCIEKTHPOBAHUA. ECIM KOHCHEKTHUPYETCS CTaThs, TO
yKa3bIBaeTCs, TJ€ M KOT/Ia OHa ObLIa HaleyaTaHa.

KoHcniekT moapasaensieTcs Ha 9acTH B COOTBETCTBUHU C 3apaHee MpOayMaH-
HBIM TUTaHOM. [TyHKTHI TUTaHA 3aMKCHIBAIOTCS B TEKCTE WUIM HA IMOJSX KOHCIIEKTA.
[TucaTh ero peKkoMeHayeTCss YeTKO U pa30opuHMBO, TaK KaKk HEOpexkHas 3aluch C

TCUCHUCM BPCMCHU CTAHOBHUTBLCA MAaJIONOHSATHOM HJIsL €€ aBTOpa. CYIHGCTByeT Impa-

10



BUJIO: KOHCIIEKT, COCTaBJICHHBIN JIJIsi c€0sl, TOHKEH OBITh 1O BO3MOXXHOCTH HAIlH-
CaH TaK, 4TOOBI €T0 JIETKO MPOYUTal U KTO-TU00 JIPYTOH.

@opMbl KOHCIIEKTa MOTYT OBITh Pa3HBIMU U 3aBUCAT OT €ro IeJIeBOr0 Ha3Ha-
yeHus: (M3ydeHUEe Marepuana B ILIEJIOM WJIM MO ONpEeNeICHHBIM YIJIOM 3pEHUSs,
MOATOTOBKA K JOKJIAy, BRICTYIUICHUIO HA 3aHSTUU U T.J.), @ TAKXKE OT Xapakrepa
npousBefieHus: (MoHorpadus, CTaThs, JOKYMEHT W T.I.). Ecnu pedsr uaer mpocto
00 M3TI0KEHUH coliepKaHUsl pabOThl, TEKCT KOHCIIEKTa MOXKET OBITh CIUIOIIHBIM, C
BBIJICICHUEM OCO00 BaKHBIX IMOJIOKCHUN MMOAUYCPKUBAHUEM WU PA3TUIHBIMA
3HaYKaMHU.

B ciyuae, korjgaHe orpaHMYMBAIOTCS MEPEIOKEHUEM COJACPKaHUs, a (PUKCHU-
PYIOT B KOHCIIEKTE M CBOM COOCTBEHHBIE CYXJICHUS MO JaHHOMY BOMPOCY HIIH JO-
MOJIHAIOT KOHCIIEKT COOTBETCTBYIOIIMMH MaTepHalaMH UX APYTHMX HCTOYHUKOB,
cienyeT OTBOJAUTH MECTO HJisi TaKOro poja 3amuceil. Pexkomenayercs pa3nenuThb
CTpaHULIbl TETPAH MOIMOJIaM MO BEPTUKAIH U B JIEBOM YAaCTU BECTU KOHCIEKT IPO-
U3BEJICHMS, @ B TIPABOM CBOM JOIMOJTHUTENbHBIC 3aIIMCH, COBMEIIAsl UX IO COIEp-
KAHUIO.

KoHncniekTupoBanue B OoJbllieil Mepe, 4YeM JApyTrue BUABI 3alKCeH, MTOMOTaeT
BbIpaOaThIBaTh HABBIKU MPABWIHHOTO M3JI0KEHUSI B MUCBMEHHOUN (popMe BaKHbBIE
TEOPETUUYECKUX U MPAKTUYECKUX BOMPOCOB, YMEHUE YETKO UX (PopMyIupoBaTh U
SICHO U3JIaraTb CBOMMH CJIOBAMHU.

Takum 00pa3om, cocTaBieHUE KOHCIEKTAa TpeOyeT BIyMYHBOM pabOTHI, 3a-
TpaThl BPEMEHU U TPyJa. 3aTO BO BpEeMsI KOHCTIEKTUPOBAHUS MPUOOpETaIOTCs 3HA-
HUS, co3aaeTcst (OH/I 3amuce.

KoHcnekT MOXeT ObITh TEKCTyaJbHBIM MJIM TEMAaTUYEeCKUM. B TekcTyaabHOM
KOHCIIEKTE COXPAHSIETCs JIOTHUKA U CTPYKTYpa U3y4aeMoro Npou3BeACHUs, a 3auCh
BEJIETCS B COOTBETCTBHM C PACIIONIOKEHUEM Marepuaia B KHUre.3a OCHOBY Te€Ma-
TUYECKOTO KOHCIIEKTa OepeTcs He TUTaH MPOU3BEACHHS, a CoJIepKaHNe KaKON-Tn0o
TEMBbI WJIA TPOOITIEMBI.

TekcTyanbHbId KOHCIIEKT eJIaTeIbHO HAaYMHATH MOCJE TOTO, KaK BCS KHUTA

I[Ipo4YuTaHa U IIpoayMaHad, HO 3TO, K COKAJICHHUIO, HC BCCTJa BO3MOXKHO. B IICPBYIO
11



ouepeab HeOOXOAMMO COCTaBUTH TJIaH MPOU3BEACHUS MMCHhbMEHHO WJIM MBICICHHO,
MOCKOJIbKY B COOTBETCTBUHU C ITUM ILUIAHOM CTPOUTCS AaybHeHias padora. Kon-
CIIEKT BKIIIOYACT B C€0S TE€3WCHI, KOTOPHIC COCTABIISIOT €ro ocHOBY. Ho, B oTiimune
OT T€3UCOB, KOHCIEKT COJICPKUT KPATKYIO 3alUCh HE TOJIBKO BBIBOJIOB, HO U JIOKA-
3aTeJIbCTB, BIUIOTH /10 (paKTUUYECKOro Marepuaia. MlHaue roBops, KOHCIEKT — 3TO
paclMpEHHbIE TE3UChI, JIONMOJHEHHBIE PACCYX ACHUAMH U J0Ka3aTelbCTBAMH,
MBICIIIMH U COOOpaKEHUSIMU COCTaBUTEIS3AIUCH.

Kaxk npaBuio, KOHCIEKT BKJIIOYAET B ¢€0s1 UBBITUCKH, HO B HETO MOTYT BOWTHU
OTJIETIbHBIE MECTa, IIUTUPYEMbIC JTOCIOBHO, a Takke (DaKThl, MPUMEPHI, MUPPHI,
TaOJIUIBI U CXEMBbI, B3sIThie M3 KHUTH. CleayeT MOMHUTH, 4TO paboTa HaJ KOH-
CIIEKTOM TOJBKO TOT/Aa OyJEeT TBOPUYECKOW, KOT/Ia OHA HE OTpaHWYCHA TEKCTOM
M3y4aeMoro npousseneHus. HyHO JOMOMHATh KOHCIIEKT JaHHBIMHU U3 IPYTHX HC-
TOYHUKOB.

B xoHCcnekTe HEOOXOAMMO BBIIETSATH OTACIbHBIE MECTa TEKCTa B 3aBUCHMO-
CTH OT UX 3HAYMMOCTH. MOKHO TMOJIb30BATHCSA PA3TUYHBIMU CIIOCOOAMHU: MOTYEp-
KUBAaHUSIMU, BOINPOCUTEIBHBIMU M BOCKJIMIATEIBHBIMUA 3HAaKaMU, PEIUIUKAMU,
KpPaTKUMH OLICHKaMHM, MHCaTh Ha IMOJSAX CBOMX KOHCIIEKTOB CIIOBA: «BAXXHOM,
«OYEHBb BAXKHO», KBEPHO», «XaPAKTEPHO».

B KoHCHEKT MOryT moMemarbcs AuarpaMMbl, CXE€Mbl, TaOJHIIbI, KOTOPHIE
npuAagyT €My HarjasiAHOCTb.

CocTaBJIeHUIO TEMAaTUYECKOTO KOHCIIEKTa MPEAIIeCTBYET TIIATeIbHOE U3yye-
HUE BCEU JHUTEpaTypbl, MOJOOPAHHOMN I PAaCKPBITUS JAaHHOUM Tembl. bbiBaeT, 4To
Kakas-Tu0o Tema paccMaTpHUBAETCS B HECKOJIBKHUX TJIaBaxX WJIM B Pa3HbIX MecTax
KHUTH. A B KOHCIIEKTE BECh MaTepuall, OTHOCSIIIUNCA K TeMe, OyJIeT COCpeqOTOUCH
B OJHOM MecCTe. B miiaHe KOHCIEKTa peKOMEHIYETCS AENaThb MOMETKH, K KaKuM
MCTOYHUKAM (BIUIOTh 10 CTPAHUIILI) IPUACTCS 0OpaTUTHCS sl PACKPBITHS BOIPO-
coB. TeMaTHyecKHii KOHCIEKT COCTAaBJISETCS OOBIYHO JIJISi TOTO, YTOOBI TIyOKe
W3YUYUTh ONPENEIICHHBI BOIIPOC, MOATOTOBUTHCS K TOKIIATY, JEKIIUU WU BBICTYII-

JICHUIO HA CEMUHAPCKOM 3aHSTUU. TaKoil KOHCIEKT MO COAEP KaHUI0 MTPUOIIMKACT-
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cs K pedepary, mokiaaay mo u30OpaHHOW TeMe, OCOOCHHO €CIHM BKJIIOYAET U COO0-

CTBEHHBIN BKJIaJ] B U3y4YEHHUE MPOOIIEMBI.

1.4. IToaroToBKAa K 3K3aMeHY

DK3aMeHalMOHHAsA CECCUSl — OYEHb TSKENbIA IEpHo] paOOThI ISl CTYIEHTOB
Y OTBETCTBEHHBIN TPy AJIs penoAasarenei. [ maBHasd 3aqaya 3K3aMEHOB — IIPO-
BEpKa KauecTBa YCBOEHUS COJAEPKaHUS TUCLUIUINHBL.

Ha ocHoBe Takoil mpoBepKu OlleHUBAETCs yueOHas paboTa He TOJIBKO CTYIEeH-
TOB, HO ¥ NIPENOJABaTeIei: M0 pe3ynbTaTaM 3K3aMEHOB MOXHO CYyJMTh U O Kade-
CTBE€ Bcero yueOHoro mpoiecca. [Ipy moAroToBke K 3K3aMEHY CTYJIEHThI TOBTOPS-
I0T MaTepuaj KypcoB, KOTOPbIE OHH CIyIIadd W U3y4aIM B TEUYECHHUE CEMECTPA,
0000111aI0T MOTyYEHHbIE 3HAHUS, BBIJCISIOT TJIABHOE B MPEAMETE, BOCTIPOU3BOISAT
o0IIyI0 KapTUHY Uil TOTO, YTOOBI SICHEE MOHATh CBS3b MEX]Y OTAEIbHBIMH 3JIe-
MEHTAMU JUCIUILINHBI.

[Ipy moAroToBKe K 3K3aMEHaM OCHOBHOE HaNpaBJIEHUE AT MPOrpaMMbl
Kypca U KOHCIIEKT, KOTOpPbIE€ YKa3bIBaIOT, UYTO B Kypce Haubosnee BaxHO. OCHOBHOU
MaTepHuall J0HKeH MpopadaThiBaThCs MO YYEOHHMKY, TOCKOJIBKY KOHCIIEKTa HeI0-
CTaTOYHO JJI U3YUYEHUs JUCUUIUIMHBL. YUYEOHHUK AOJKEH ObITh MpOopaboTaH B Te-
YEHHE CEMECTpPa, a Mepesl IK3aMEHOM BAKHO COCPENOTOYUTh BHUMAHUE HA OCHOB-
HBIX, HanboJee CIOoXHBIX paszjaenax. [IoAroToBky mo Kaxaomy pasieiy cieayer
3aKaHYMBAaTh BOCCTAHOBJIICHUEM B NAMATH €r0 KPaTKOro0 COJEPKaHMS B JIOTMYE-
CKOM IOCJIEN0BATEIBHOCTH.

Jlo 3k3aMeHa OOBIYHO MPOBOJUTCS KOHCYJIbTAlUsl, HO OHa HE MOXKET BO3Me-
CTUTh OTCYTCTBHSI CUCTEMATHUYECKON paOOThI B TEUEHHE CEMECTPA U IIOMOYb 32 HE-
CKOJIBKO YacOB OCBOMTH MaTepual, TpeOyromumiics k 3k3ameny. Ha koHcynbTanuu
CTYACHT IOJYy4aeT JINIIb OTBETHl HA TPYAHBIE WM OCTABIIMECS HESICHBIMU BOIIPO-
cel. [Tonp3a oT KOHCyNbTaMK OYJET TOJNBKO B TOM ClIydyae, €Clid CTYJEHT JI0 Hee
npopaboraer Bech Marepuan. Hamo yduuThesi 3aiaBaTh BOIPOCHI, BbIPaOaThIBATH

IMPHUBBIYKY ITOJB30BATLCA CIIPABOYHUKAMU, SHIIUKIIOIICIUAMU, a4 HC OBITH Ha WK~
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BCHHUH Yy IIperoaaBaTesield, KOTOPBIM HE BCETaa MOXKET TYT Ke, «C XOJy» Ha3BaTh
Kakou-1moo ¢akTt, ums, coobitue. Ha 3x3aMeHe HY)KHO MoKa3aTh HE TOJBKO 3Ha-
HUE TIPEeIMETa, HO U YMEHHUE JJOTUIECKU CBSI3HO MOCTPOUTH YCTHBIN OTBET.

[TonyuuB OmeT, HaAO BAYMAThCS B IMTOCTABICHHBIC BOMIPOCHI JJIsl TOTO, YTOOBI
MPaBUJIBLHO TOHATH MX. Hepeako CTyaeHT OTBeYaeT He Ha TOT BOMPOC, KOTOPBIU
MOCTAaBJICH, WX B IIPOCTOM BOIIPOCE HILET CKPBITOro cMbicia. He moHsB Bompoca
U He 00JlyMaB IJIaH OTBETA, HE CeyeT HAYMHATh NTMcaTh. KOHCIIEKT CBOETO OTBE-
Ta HAJO PacCMaTPUBATh KaK IUIAaH KPATKOTO COOOIICHHS HAa JAHHYIO TEMY H CO-
CTaBIIATh OTBET HYKHO KpaTko. [Ipu 3TOM HeoOX0oaMMO IOKa3aTh YMEHHE BbIpa-
’KaTh MBICIIb YETKO U JIOXOTYUBO.

OTBeyaTh HYKHO CHOKOWHO, YETKO, MPOJYMaHHO, 0€3 TOPOIUIUBOCTH, TPH-
JeP>KUBAsICh 3alIMCH CBOETO oTBeTa. Ha sKk3ameHax CTyAeHT MOKa3bIBAeT HE TOJIBKO
CBOM 3HAHUsA, HO U y4UTCA BIafeTh coOoil. [locne oTBeTa Ha OUIET MOTYT Clea0-
BaTh BOMPOCHI, KOTOPbIE UMCIOT IICJIbI0 BBISCHUTH MOHUMAHHE JIPYTHX Pa3J/IesioB
Kypca, He Bolieamux B omier. Kak mpaBuiio, Ha HUX MOKHO OTBETHTh KPaTKO, J0-
CTATOYHO MOKa3aTh 3HAHHE CyTH Borpoca. YacTo CTyAeHThI IPU OTBETE HA JIOMOJI-
HUTEJbHBIC BOIPOCHI MPOSBIISAIOT IMOCIEIIHOCTh: HE TTOHSB CMBICIIA TOTO, YTO Y HUX
CIIpAIIUBAIOT, HAUYMHAIOT OTBEYATh U HEPEIKO TOBOPST HE IO CYTH.

CrnemyeT MOMHHUTB, YTO HEOOXOJIUMBIM YCIIOBHEM IMPABUIBLHOTO PEKHUMa pa-
OO0THI B MEPHO]I PK3aMCHAITMOHHON CECCUU SIBIIACTCS HOPMAJIbHBIM COH, MOITOMY
MOJITOTOBKA K dK3aMeHaM He JTOJDKHA OBITh B yIIEpO CHY. Y CTaHOBJICHO, YTO CHIIb-
HOE SMOIIMOHAIBPHOE HAMPsHKECHUE BO BPEMs SK3aMEHOB HEOJIAronpHUsATHO OTpaka-
€TCS Ha HEPBHOM CHCTEME W MHOTHE CTYJEHTHI W3-3a BOJHEHUN HE CIIAT HOYH Tie-
pen ’x3ameHamMu. OOBIYHO B CECCHUIO CTYJICHTY HE /10 0OJIe3HH, TaK KaK BECh opra-
HHU3M 03a00YeH OJHUM — CAaTh dK3aMeHbl. Ho 3To ele He 3HAYMT, 4YTO IOCIC-
CTBHSI HEMPABWIHLHO OPTraHU30BAHHOIO TPyJla M YpEe3MEpPHOMN 3aHSATOCTU HE CKa-
KyTCsl MOTOM. [103TOMY KaKIplii CTYJIEHT IMMOMHUTHh O BXXHOCTH PaIlMOHAIBLHOIO
pacropsiika pabodero JAHS U O CBOCBPEMEHHOCTH CHATHS WJIM YMCHBIICHUS yM-

CTBCHHOI'O HAIIPSAKCHHA.
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2. CPEACTBA ONEHUBAHMHUSA YPOBHA COPOPMUPOBAHHOCTHU
KOMITIETEHIIMM OBYYAIOIUXCA ITPU U3YUEHUN
JUCLHUIIIUHBI « CACTEMHBIN AHAJIU3 U YIIPABJEHUE»

Bonipocs! 1151 codeceoBaHus

Tema 1. CucTemMHBIN aHAIU3 U €70 MECTO B CUCTEME HAyYHBIX HAIIPABICHUN

1. TenaeHuy pa3BUTHS OOIIECTBA, MOSBJICHUE CIOKHBIX CUCTEM U 3a7a4
¢ 00JIBIION HEONPEIEIEHHOCTHIO.

2. CucTeMHBIN aHaIu3, €ro 0OCOOCHHOCTH, TAITbl ITPOBECHUS.

3. CyuiHocTh ynpaBieHUs CI0KHBIMU CUCTEMAMHU, 3TAlbl IIUKJIA yIPaB-
JICHUSI.

4. OcoOEHHOCTH CIIOKHBIX CUCTEM.

5. O6nactu MpUMEHEHHUsI CUCTEMHOI'O aHaJIM3a.

6. IlyTu coBeplIeHCTBOBAHUS yIIPABICHUS.

7. TlocnemoBaTenbHOCTh MPUHATHS PELICHUS MIPU YIIPABICHUM CIIOKHOM

CUCTEMOM.

Tema 2. OCHOBBI TEOPUH CUCTEM
1. Cucrema u ee CBOMCTBaA.

2. BuemHss cpena, BUABI CPEJl, CIIOKHOCTh CPEIBI.

3. Ilopcucrema, KOMOOHEHT M JIEMEHT.

4. CBs3b.

5. Ilens.

6. HaGmronarens.

7. CocrosiHHUE.

8. IloBenecHue.

9. PasButne.

10.PaBHOBecCHE.

11.YcTOMunBOCTD, BUIBI CUCTEM C TOYKH 3PEHUS YCTOMYUBOCTH.
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12.OTKpBITOCTH, BUJIbI TPOHUIIAEMOCTH CUCTEM.

13.Bennunna.

14.PaznooOpasue, ero ypoBHH.

15.CnoXHOCTB.

16.0Oprann3oBaHHOCTb.

17.Inanexktuyeckoe eAMHCTBO CYOBEKTUBHOTO U OOBEKTUBHOTO B MTOHSI-
THUU «CUCTEMAY.

18.Pa3MBITOCTD I'paHULIBI «CUCTEMA-CPELIAY.

19.1TpyHUMIT OTHOCUTENBLHOCTH MIPU BBIJEIECHUN 3JIEMEHTOB CUCTEMBI.

20.Knaccudukarnus cBsizeil.

21.IIpoTUBOPEUNBOCTD ITOHATHSI «ILIEIIB).

22.B0o3MOXHBIE MTOJIOKEHUST HAOIIOAATEIS.

23.CiocoObl 3a7JaHusl COCTOSIHUSI CUCTEMBI.

24.Cnioco0sI 3a1aHMs TTIOBEICHUS CUCTEMBI.

25.1lepexoiHbIE MPOLIECCHI.

26.1leneoOpa3oBaHue B 3aKPBITHIX U OTKPBITBIX CHCTEMAX.

27 IlpuuuHbl pocTa pa3HOOOpa3Usi CUCTEM.

28.YPpOBHU CI0KHOCTH CHCTEM.

29.YpOoBHM OPraHM30BaHHOCTH CUCTEM.

30.[ToHsiTHE O CTPYKTYpPE CUCTEMBI, CIOCOOBI 3a1aHUS CTPYKTYPBHI.

31.0aH0ypOBHEBAs CTPYKTYpa C MPOU3BOIBHBIMU CBSI3SIMU U CETEBAst
CTPYKTypa.

32.Mepapxuueckasi CTPyKTypa C CUIbHBIMU U CJIA0BIMU CBSI3SIMH.

33.CMelianHast uepapxuueckas CTpyKTypa ¢ BEpTUKAIbHBIMU U TOPU30H-
TaJbHBIMU CBSI3SIMU.

34.11HBapuaHTHOCTb CTPYKTYPHBIX CBA3EH.

35.CmenranHasi uepapxudeckasi CTpyKTypa ¢ BEpTUKAJIbHBIMU U TOPU30H-
TaJbHBIMU CBSI3SIMU.

36.MHoOro31IeI0HHAs CTPYKTYpa U €€ 0OCOOSHHOCTH.
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37.1lpencraBiaeHue CTPYKTYPbl CUCTEMBI CEMENCTBOM MOJiesiei (CTpaTH-
(duKalys) U CEMENCTBOM CIIOEB.

38.1lenocTHOCTD (AMEPIKEHTHOCTD ), IPOSIBJICHUE 1IEJIOCTHOCTH.

39.IHTEerpaTUBHOCTb.

40.KOMMYHMKAaTUBHOCTb.

41.VepapXU4HOCTb, €€ NPOSABICHUSI.

42.9xBU(PUHATILHOCTbD.

43.HeobOxonumMoe pazHooOpasue.

44.3aKOHOMEPHOCTH MOTEHITUATBLHON 3(PPEKTUBHOCTH.

45.IcTOpUYHOCT.

46.Camoopranusanusi.

47.3aBUCUMOCTD MPEJCTABICHUS O LIETU U €€ GOPMYITUPOBKHU OT CTATUU
MO3HAHUS CUCTEMBI.

48.3aBHUCUMOCTD 11€7TM OT BHYTPEHHUX M BHEIIHUX (DaKTOPOB.

49.B03MOKHOCTb MPEJCTABICHUS TJI00ATILHOM 1IENH B BUAE CTPYKTYPbI
LEJICH.

50.IIposiBneHue B CTPyKType LENEN HETOCTHOCTH Ha KaKJIOM YPOBHE
uepapxuu.

51.CpaBHuTENbHAS OLIEHKA IIEJIOCTHOCTH.

52.0co6eHHOCTH HepapXUuecKor B3aUMOCBSI3H.

53.Ucnonp30BaHne 3aKOHOMEPHOCTH HEOOXOIMMOTO pa3HOoOpasus B
yIpaBJICHUU.

54.Ctaauu pa3BUTHS CUCTEM.

55.IIpoTuBOpEeYME SHTPONUMHBIX U HErIHTPONMHUHBIX TCHIACHIIHM.

56.3aBuUcHMOCTb crioco0a MPeICTaBICHUs CTPYKTYPHI IIEJIH OT CTaJAUH T10-
3HAHUS CUCTEMbI, BUIBI U POPMBI MIPEJCTABICHUS CTPYKTYp LieJiei (ce-
TEBasi CTPYKTypa WIIA CETh, HEpAPXUUECKAsl CTPYKTYpa, CTPATHI U 3IIIe-

JIOHBI).

Tema 3. Onucanme CUCTEM
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O6meanrebpanyeckue METOIbI, 001aCTh IPUMEHEHHS, CITIOCOO 0TO0-
Pa)KEHUs CBOMCTB CUCTEMBI, IIOHATUMHBIN ammapar, JOCTOMHCTBA U He-
JIOCTaTKHU.

CratucTudeckre MeTOo/Ibl, 00J1aCTh MPUMEHEHHUSI, CTIOCO0 0TOOpaKEHUSI
CBOMCTB CUCTEMBI, TOHATUWHBIN anIapar, JOCTOMHCTBA U HEJOCTATKHU.
Jlornyeckue MeTobl, 00JIaCTh MPUMEHEHUS, CIOCO0 0TOOpaKEeHUS
CBOMCTB CHCTEMBI, IOHSATUWHBIN amnmapar, 1T0CTOMHCTBA U HEJIOCTATKH.
TeopeTHKo-MHOKECTBEHHBIE METO/IbI, 00JIaCTh MPUMEHEHHUS, CIIOCO0
OTOOpaXEHHUS CBOMCTB CUCTEMbI, IOHATHIHBIN ammapar, JO0CTOMHCTBA
1 HEJIOCTaTKH.

JIuHrBHCTHYECKHUE METOIbI, 00JIaCTh MPUMEHEHUSI, CIIOCO0 0TOOpaXke-
HUSI CBOMCTB CUCTEMBI, MOHSITUWHBIN alapar, TOCTOUHCTBA U HEJO-
CTaTKH.

['paduueckue u rpadoaHAIUTUUECKHE METOIBI, 00JIACTh TPUMEHEHUS,
croco0 0TOOpakeHMsSI CBOMCTB CUCTEMBI, TOHATUMHBIN anmapar, J10-
CTOMHCTBA U HEJOCTATKH.

OueHka CUCTEM B YCIOBUSX ONPEAECICHHOCTH. AHAUIMTUYECKOE OIICHHU-
BaHUE BapUAHTOB CUCTEMBI.

Br10op HammydIero BapuaHTa ¢ UCIOJIb30BaHUEM METOJI0B BEKTOPHOM
ONTHUMM3AIMY ITyTEM PEUICHUS 3a1a4l MAaTEMAaTUYECKOTO TPOTPaAMMH-
poBaHus 0€3 OTpaHUYCHMUII.

Br10op HammyuIero BapuaHTa ¢ UCIOJIb30BaHUEM METOJI0B BEKTOPHOM
ONTUMU3AIMY ITyTEM pPElIeHU 3aa4l MaTEMaTHYE€CKOTO MPOTrpaMMHu-

poBaHuA C OI'paHUYUCHUAMU.

10.0uenka cuctem B yCIOBUSX pUCKA. AHAIUTUYECKOE OIIEHUBAHKUE BapU-

AHTOB CUCTCMBHI.

11.Bs100p HaumydIiero BapuanTa ¢ UCIOJIb30BaHUEM METOJIOB TEOPUHU Be-

POATHOCTEM.

12.Br100p HamTydIero BapuaHTa ¢ UCIOJIb30BaHUEM (DYHKIIHH MTOJIE3HO-

CTH.
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13.0OneHka cucTeM B YCIOBUSIX HEONPEIEIEHHOCTH. AHAIUTHYECKOE OIle-
HUBaHUE BAPUAHTOB CUCTEMBI.

14.Bb100p HaWIy4I11ero BapuaHTa ¢ UCIOJIb30BAHUEM IKCIIEPTHBIX OI[EHOK
1 YCPEIHSIOMMNX KPUTEPUEB.

15.Bb160p HauTy4I11ero BapuaHTa ¢ UCIOJIb30BAHUEM IKCIIEPTHBIX OIIEHOK
1 MUHUMAaKCHBIX KPUTEPUEB.

16. 1151 kakuX 11e51€i MPOBOIUTCS OIIEHKA CIOXKHBIX cuctem? KakoBbl oc-
HOBHBIC ATAIlbl OIICHUBAHUS CJI0KHBIX CHCTEM?

17.B dem pa3zHuIla MEXIY KOJTUUYECTBEHHBIMU U KAYECTBEHHBIMU METO 1A~
MU OIICHUBAHHUS CUCTEM?

18.Kakne kaueCcTBEHHbIE METO/IbI OLICHUBAHUS CUCTEM Yallle BCETO MPH-
MEHSIOTCS?

19.B geM 3aKkiIrogaeTcs METO THIIA «MO3T0Bas aTaKka» MIIH «KOJUICKTHB-
Has reHepauus uaei»?

20.Kakue MeTo1bl OTHOCATCSI K METOJ1aM TuIia ciieHapueB? ['1e Ha npak-
TUKE TPUMEHSIOTCS 3TH METO]IbI?

21.Kakue MeTo1bl OTHOCSTCS K METOJIaM dKCIEPTHBIX OlleHOK? Kakue u3
HHUX Yallle BCETO UCIOJb3YIOTCS?

22.B yeM cocrtosT ocobeHHocTH MeToaa Uepumena-Akodda?

23.B uem 3akimovaetcst MetoJ ¢hoH Heiimana-MoprenmrepHa?

24.Kakue MeToibl OTHOCATCS K MeTojiaM Tuna Jlenbpu? B uyem 3akimtoya-
eTcs mpolieaypa 3Toro Metoa? KakoBbsl HEJOCTATKH 3TOr0 MeToja?

25.B 4em 3akitouaercs OCHOBHAs uaesi MOP(OIOTHYECKUX METOIOB?

26.Kakne metosr Mopdoornueckoro uccieaoBanus Bel 3naere? ['ne
MIPUMEHSAIOTCS] 3TU METOIbI?

27.Kakne OCHOBHBIE METOIbI KOJIMUECTBEHHOU OIICHKH cucTeM BEI 3Hae-
Te?

28.Kak npon3BOoAUTCA OLIEHKA CIOKHBIX CUCTEM Ha OCHOBE TEOPUH T10-

JIE3HOCTH?
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29.B uyeM 3aKIIIO4aeTCsl CyIIHOCTh METOA0B BEKTOPHOW ONTUMH3ALINU?
Kakue meTonpl peieHus 3a1a4 BEKTOPHOUM onTuMu3anuu Bel 3Haere?

30.Kak ocymecTBisIeTCsl OLEHKa CIOKHBIX CUCTEM B YCIIOBHSX PHUCKA Ha
OCHOBE (PYHKIMH M0JE3HOCTU?

31.YTo0 JIe)KUT B OCHOBE METOAA CUTYallMOHHOTO yIIPaBJICHUS?

32.Kakne 0CHOBHBIE 3Tallbl OLIEHKH CUCTEMBI Ha OCHOBE 3TOI'0 METOAA

MOJKHO BI)I,ZICJII/ITB?

KpuTtepun oneHuBanusi KOMIeTEHIIMH

OueHka «3a4TeH0» BBICTABIISIETCS CTYACHTY, €CJIM OH TBEPJIO 3HAET MATEPH-
aJ, TPaMOTHO U IO CYIIECTBY U3JIaraeT €ro, IpaBUIbHO ITPUMEHSAET TEOPETUUECKUE
MOJIOKEHMS TIPU PENISHUH TPAKTUUECKUX BOIPOCOB U 3ajad, BaJeeT HEOOXO0au-
MBIMHM HaBBIKAMH M MPHUEMAMU UX BBINOJHEHHUS. [[OMyCKalOTCs HEKOTOPHIE HETOY-
HOCTH, HEJIOCTaTOYHO IPaBHJIbHBIC (HOPMYJIMPOBKH B M3JI0KEHUHU IMPOrPAMMHOIO
Martepuala, 3aTpyIHEeHUsI TIPH BBITIOJHEHUHU IPAKTUUECKUX paboT.

OlleHKa «He 3a4YTEeH0)» BBICTABISECTCS CTYACHTY, €CJIM OH HE 3HAeT 3HA4u-
TEeJIBHOW YacTH MPOrPAaMMHOI0 MaTepuaja, JOIMYCKaeT CYIIEeCTBEHHBIE OIINOKH,

HCYBCPCHHO, C OONBIITUMU 3aTPYAHCHUAMU BBIITIOJIHACT ITPAKTHUYCCKHUC 3a1aHNA.

Bomnpocs! k 3x3amMeHy

Bormpocs! (3ana4a, 3aganue) 1yisi IpOBEPKUA YPOBHsI 00yUYEHHOCTH

1. OcHOBHBIE 3a7]a4¥ TEOPUH CUCTEM.

2. OcoOEHHOCTH CIJIOKHBIX CHCTEM.

3. IlpumeHeHHre CUCTEMHOI0 aHaJIN3a MPU YIIPABICHUU CIO0XHBIMU CH-
CTEMaMH.

4. TepMUHOJIOTHS TEOPUHU CUCTEM: CUCTEMAa U BHEITHSS CpeJia; dJIEMEHT U

MTOJICUCTEMA; CBSI3b; II€/b;, HAOJI0aTENb.
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5. TepMHHOJIOTUSI TEOPUH CUCTEM: COCTOSIHUE, IOBEACHUE U PA3BUTHUE;
pPaBHOBECHUE U YCTOMYNUBOCTD.

6. TepMUHOJIOIMS TEOPUU CUCTEM: BETMUMHA U CII0KHOCTb; pa3HOOOpa-
3W€ U OPraHU30BaHHOCTb.

7. Crtpykrypa cucteM. CriocoObl 3a1anusi. BUibl CTpYKTYD.

8. OnmucaHue CTPYKTYpPhI CIIOXKHBIX CUCTEM.

9. 3aKOHOMEPHOCTH B3aMMOJECHCTBHUS YaCTH U LIEJIOTO.

10.3aK0OHOMEPHOCTH OCYILIECTBUMOCTH CUCTEM.

11.3akoHOoMepHOCTH (PYHKIITMOHUPOBAHUS U PA3BUTHSI.

12.3axoHOMEPHOCTH 11e1€00pa30BaHUs.

13.006meanredpanyeckue METOAbI OMUCAHUSI CUCTEM.

14.CraTuctudyeckue METOIbl ONUCAHUSI CUCTEM.

15.JIornueckuie METOIbl ONTUCAHUS CUCTEM.

16.TeopeTuko-MHOKECTBEHHBIE METO/IbI OIIMCAHUS CUCTEM.

17.JIMHrBUCTUYECKUE METOABI OITUCAHUS CUCTEM.

18.I'padoananuTyeckne METOABI OITUCAHUSI CUCTEM.

19.MeToansl MO3TOBOM aTaky.

20.Mertobl ClICHAPHUEB.

21.Metoapl nepeBa Lelei.

22.MeT1oibl SKCIIEPTHBIX OLIEHOK.

23.Metonsl [enpdu.

24 Mopdosiorudaeckue METOIbI.

25.011€HMBaHUE CIOKHBIX CUCTEM B YCIOBHUAX OINPEICIICHHOCTH.

26.01eHNBaHKE CIIOKHBIX CUCTEM B YCJIOBUSX HEONPEACICHHOCTH.

27.0HCHI/IBaHI/I€ CJIOKHBIX CUCTCM Ha OCHOBC TCOPHH IMOJIC3HOCTH.

KpuTtepun oueHuBaHusi KOMIETEHIIMH
O1eHKa «OTJIMYHOY» BBICTABISACTCS CTYACHTY, €CIU OH TJyOOKO W MPOYHO
YCBOWJI IPOTPAMMHBIM MaTe€pHall, UCYEPIIBIBAIOIIE, TOCIEA0BATEIBHO, YETKO U JIO-

TUYECKH CTPOWHO €ro M3JIaraeT, yMeeT TECHO YBS3bIBaThb TEOPHUIO C MPAKTUKOI,
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CcBOOO/IHO CHpaBisieTCs C 3a/ladyaMH, BOIIPOCAMU U JIPYTMMH BHJIaMU IPUMEHEHUs
3HAHUH, PUYEM HE 3aTPyAHSETCA C OTBETOM IPHU BHUJIOM3MEHECHHMM 3aJaHUM, HC-
MOJIB3YET B OTBETE MaTepHall MOHOTpadUYecKOW JIUTEpaTyphbl, MPaBUIHLHO 000C-
HOBBIBAET IPHUHATOE PEIICHHE, BJIaJIcET PA3HOCTOPOHHUMU HaBbIKAMU U IPUEMAMU
BBIITOJTHEHUS IPAKTUYECKUX 3a4a4.

OneHka «XOpoII0» BBICTABIISIETCS CTYJIEHTY, €CJIUM OH TBEPJO 3HACT MaTEpH-
aJI, TPAaMOTHO U II0 CYLIECTBY M3JIaraer ero, He TOIyCKas CyIIeCTBEHHBIX HETOYHO-
CTEl B OTBETE HAa BONPOC, MPABUIILHO NPUMEHSAET TEOPETUUECKUE TOJIOKEHHUS TIPU
pEILIeHNHU NMPAaKTUYECKUX BOIIPOCOB U 3a/1ay, Bia/ieeT He0OOXOUMBIMUA HaBBIKAMH U
IIPUEMAMU UX BBINIOJHEHHS.

OneHka «yIOBJIETBOPUTEJBHO» BBICTABISIETCA CTYIEHTY, €CIIM OH HMMEET
3HaHMUS TOJIBKO OCHOBHOT'O MaTepHalla, HO HE YCBOWII €r0 JETANIEeH, T0IIyCKaeT He-
TOYHOCTH, HEJOCTATOYHO MPaBUIIbHbIE (DOPMYJIUPOBKHU, HAPYILIEHUS JIOTMYECKOU
IIOCJIEIOBATEIILHOCTH B U3JI0KEHUU IMPOTPAMMHOIO MATepHUala, UCIBITHIBACT 3a-
TPYAHEHUS IIPU BBIITOJIHEHNUH MPAKTUYECKUX padoT.

OueHka «HeyAOBJIETBOPHTEJIbHO» BBICTABIIAETCS CTYIAEHTY, KOTOpPBIA HeE
3HAET 3HAYUTEIBHON YaCTH MIPOrpaMMHOI0 MaTepuaia, JOIyCKaeT CyIeCTBECHHBIC
OIIKUOKH, HEYBEPEHHO, C OONBIIMMH 3aTPYAHEHUSMHU BBINOJHSAET MPAKTUYECKUE

paboTHI.

KOMIIeTeHTHOCTHO-OpHeHTHpOBaHHbIe 3aJaHUd 1 3a1aIM

3ATAYA 1
Knaccnduxanus cucrem
[TpoBecTn kmaccupUKaUio CUCTEM (OAHON TEXHUYECKOW U OJHOM COLMATBHO-
sKOHOMUYeckoit). IIpoBecTu onucanue cucreM, NpUBOAS MOJIHbIE OTBETHI Ha Clle-
JIYIOINE ITYHKTHI:
® OCHOBHBIC 1I€TTH (PYHKIIHOHUPOBAHUS CUCTEMBIL;
® AHAJIU3 CUCTEMBI I10 BCEM OCHOBHBIM IIPU3HAKAM;

® OIICHKA MOJIE3HOCTH (MMOTPEOHOCTH) CUCTEMBI JIsl OOIIECTBA (UETIOBEKA).
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3AIAYA 2
HccnenoBanue cucTeM B YCJIOBHUSIX ONpe1eIeHHOCTH
1) Inst mpuroToBiIeHUsS KOMOMKOPMa MPEANPUATHE MOXKET 3aKyIUTh 3€PHO TPeX
COPTOB, OTIMYAIOIIMXCS APYT OT JApyra COAEpKaHHEM IMUTATEIbHBIX KOMIIOHEH-
TOB. [[71s1 oGecneueHrss HOpMaJbHOTO MUTAHUS KUBOTHBIX B TEUEHHUE TUIAHUPYEMO-
ro mepuojia KOMOMKOPM JIOJDKEH COJEPXKaTh HE MEHEe B; €IMHMI MUTAaTENBHOTO
komnonenta j tumna (j = 1,n). OnHa ToHHa 3€pHA -TO cOpTa CTOUT R; pyOunei u
COIEPXKUT @;; JOJIEH MUTATEIHLHOIO KOMIIOHEHTA j-ro Tuna. CKiajackue nomenie-

HUS MO3BOJISIIOT XpaHUTh He Oosiee A TOHH 3epHa. OnpeAenuTh Kakoe MUHUMAJIb-
HOE KOJMYECTBO CPEJICTB JOHKCH BIOKHUTH KOJIX03 B 3aKYIKY 3€pHA, YTOOBI 00ec-
NEYUTh 3a/IaHHYIO0 TUTATEIILHOCTh KOMOMKOPMA C YYETOM €MKOCTH CKJIAJICKUX T0-
MeteHui. CKOJIbKO 3epHa KaKJI0r0 COPTa HEOOXOIMMO 3aKyIUTh?

2) PemuTh 3a7a4 JIMHEWHOTO MPOTrPAMMHUPOBAHMS 00IIEero Buja rpaduyecKum
crocobom, 3arem ot ucxoaHou 3JIII mepelT K JBONCTBEHHOM, PEIIUTh €€ CHUM-
IJIEKC-METOJIOM U I10 PEMIECHUIO IBOVCTBEHHOMN 3aa4 HAUTH PELIEHUE UCXOIHOM.

3) Haiitu pemieHue TpaHCIIOPTHOM 3aJja4Ml JTUHEHHOTO MPOrPAMMHUPOBAHUS TIO
KPUTEPUIO CTOMMOCTH METOJIOM MOTEHIUAJIOB.

4) OnpenenuTh LENEBYI0 (YHKIHUIO CUCTEMBI MPH YCIOBUHU, YTO TPH CTPOU-
TEJIbCTBE HOBOTO TIOMEIIEHUS BPEMEHHOIO0 XPaHEHUSOBLJIOYCTAaHOBJIEHO, 4YTO
HEOOXOJUMO UMETH 110 MeHblIeH Mepe N; ManbixX (miomansio S;mM?%), N, cpemHux
(mnomaaeio S,M?) u N, Gonpmux (miomansio SyM?) nomemenuii. IIpu 3Tom 06-
Ml 00beM BHOBB CO3J1aBacMbIX MMOMEIICHUN HE MOJDKeH ObITh MeHbine SM2. [To
pacueramM, OKUJaeMbI€ 3aTpaThl HA CTPOUTENIBCTBO: M, ThIC. py0. — HJIs KaXJA0Tro
Majoro, M,TeiC. py0. — I KaXJAOTO CpeHEero U M;ThIC. py0. — it KaXKI0TO
Oombiioro nomenieHus. CTpouTenbHas KOMIIAHUS XOTena Obl OTpaHUYUTh Pacxo-
JIbl, CBSI3aHHBIE CO CTPOUTEIHLCTBOM, CYMMOU B MThIC. py0.

5) dnst BeIOpaHHO# pabOThI METOJIMKOW COCTABUTh CETEBOM Tpaduk, paccuuTaTh

€ro XapaKTCPUCTUKHU U OIITUMU3UPOBATD.
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6) HaiiTu onTumaiibHOE pEIlIeHHEe 3a/1a4l O KaUTAJIOBIOKEHUSIX. ABTOMOOWIIH
SKCIUTyaTHpyeTcs B TeueHue 7 jeT. B Hauane kaxjaoro roja MOXeT ObITh MPUHSITO
pelieHue o 3aMeHe MaluHbl HOBo. CTOMMOCTh HOBOM MamuHbl 12 ThIc. py0. [lo-
clle t JIeT IKCIUTyaTaldi aBTOMAIIWHY MOKHO Mpojarh mo Iene 12/ 2t. Crou-
MOCTh COJEpIKaHKs aBTOMOOMJIS B TedeHue -ro roxa pasHa 1.2(t + 1)Teic. pyoO.
HaiiTu, koraa ciieyeT 3aMeHUTh MAalIMHY HOBOW, YTOOBI CyMMapHbIE 3aTPaThl ObI-
JI1 MUHHMAaJIbHbBIMU.

7) HaiiTu onTuManpHOE peuIeHUE 3aJa4yd O KalUTAJIOBIOXKEHHSIX. DPupma
JOJIKHA pa3paboTaTh KaJICHIAPHYIO MPOTpaMMy BBIITYCKAa HEKOTOPOTO U3EIHs Ha
IUTAHOBBIN TIepuoj, coctosmmii u3 5 mecsues. Ilycts Cp(x;, i) — 3arparsl Ha t
MecsILl, TJI€ X; —BBIITYCK NPOAYKIUH B TEUEHUUL-TO Mecs1a, [; —YypPOBEHb 3al1acOB
Ha KoHel t-ro mecsia. Pazpaborars nporpaMmy, 00ecrieunBaroly0 HauOoJIbIITY IO

npuOBLTH Ha TJIAHOBBIN TEPUOI.

3AJIAYA 3
HccaenoBanue cucTeM B yCJI0BUAX HeOIpeIeTeHHOCTH

1) B coorBeTcTBUU C Teopuel MOJE3HOCTU OIEHUTh OKUIAEMYIO MOJIE3HOCTh
nenicteuii/l; (BeiOpath o0ObekT THHA A) wm /[[, (BeiOpaH oOBbekT THHA B) U BHI-
OpaTh onTHMalbHOE pelieHue. B kauecTBe GyHKIMU MOJIE3HOCTH PEKOMEHTYyETCS
OIICHUTH CPEJIHIOI0 (0XKHUJAEMYI0) MOJIE3HOCTh Kaxkaoro u3 jaeuctBuid. [loctpouth
Y CBEPHYTH JE€PEBO PEIICHUN.

dopmynupoBka 3agaun. B Hannuum umerotrcst Ny sk3eMIuisipa o0bekTa tuna A u
Np sx3emiusipa o0bekTa tuna B. Hayran Oepercst onun u3 o6bekToB. Ecnu urpa-
IOIUN yrajibiBaeT O0OBEKT THMNa A, OH moiy4aer npu3 P, pyO., He yraapiBaeT —
nosyyaet mrpad S, py0. Ecnu urparomumii yragpisaet oObekT Tumna B, oH nmony4a-
et npu3 Py py0., HE yraapiBaeT — noiyyaet mrpad Sg pyo.

2) Kaxko#t u3 xangunatoB A, B unu C BeIMrpaeT BBIOOPHI JJIs 3aJJaHHOT'O pac-
npezaeneHus roaocoB no Merony Konpopce u no merony bopna? Ilpusectu nosic-

HCHUA.
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3) Pemmth 3amavuy mo TEOpHM MAacCOBOTO OOCHyKMBaHUSA. MyHUIUTIATBHOM
BJIACTH JIJI1 OYEPEJHUKOB paliOHa BBIIEISIOT B cpeHeM 85 kBapTup B roa. CKoJib-
KO CEMEN B CPEIHEM CTOMT B OUEpEIM HA MOJYYEHHUE MYHMIUMIIAJIBHOIO JKWIIbS B
paioHe, €CJIM Ka)XIblii MECSIl Ha YYET BCTAKOT / CEMEM.

4) Urpa 3anana miaTexxHod Matpuued. Mcnonb3yst TEOpUIO UIp, ONPEAENIUTh
YacTOThI Py U P, IPUMEHEHUS cTpaTeruii A; u A, I ONTUMAIBHOW CMEIIaHHOM
cTpaTeruu urpoka 4.

5) IlpennpuHUMAaTENb TOCTPOUTH Mara3ud. OAUH U3 BO3MOXHBIX BapHUAHTOB —
IpeaycMOTpeTh B HeM Kade. B o0oux ciydasix npeAnpuHUMaTelb OLEHUBAET CBOU
maHchl Ha ycnex kak 0,6 u Ha Heynauy kak 0,4. IlpenBaputenbHbie 00CYy)KIEHUS
MOKAa3bIBAIOT, YTO TUIAH, CBSA3aHHBIA C Kade, MOKET MpUHECTH 325 ThIC. pyOIeH,
0e3 xade MoxxHOo 3apadoTaTh 250 ThIC. pyOnei. [loTepu B cityyae OTKpBITHS Mara-
3uHa ¢ Kade coctaBar 70 Teic. pyOrel, 6e3 kade — 20 Toic. pyoOseid. [lepem Tem,
KAaK IIPUHUMATh PELICHUE, IPEANPUHUMATEID TOJLKEH ONIPEACIINTD, 3aKa3bIBaTh JIA
JOTIOJIHUTEIIBHOE UCCIIEA0BAHUE COCTOSIHUS PHIHKA WJIM HET, TAK KaK MPEIOCTaBIISA-
emas yciayra oboiinercs B 2 ToIC. pyosneit. OTHOCUTENbHO (GUPMBI, KOTOPOH MOKHO
3aKa3aTh MPOTHO3, U3BECTHO, YTO OHA CMOCOOHA YTOYHUTH 3HAYEHUSI BEPOSITHO-
CTel OJIaronpUATHOIO WM HEOJAromnpusTHOrO ucxoja. BozmoxHocTH Gupmbsl B
BUJIE YCJIOBHBIX BEPOSITHOCTEH OJIArONPHUATHOCTH U HEOJIAronpUATHOCTH pPbIHKA

cOBITa MPEICTABJICHBI B TAOJIHIIE.

[Tporuo3 dhupmsr dakTHUYEeCKU
OJaronpuATHBIN HEOIaronpusITHBIN

biiaronpusiTHeIf 0,65 0,35

HeOGnaronpusiTHbIit 0,40 0,60

[Ipenmonoxkum, yto ¢upmMa, KOTOPOH 3aKa3aid MPOTHO3 COCTOSIHHUS PBIHKA,
YTBEPKIAET:
e curyanus Oyaet 6aronpusTHON ¢ BEpOosATHOCTHIO 0,62;

e curyanus Oyaer HeOaronpuaTHoOM ¢ BepossTHOCTEHIO 0,38.
y y )
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Bribepute anbpTepHaTHBY HJis MPEANPUHUMATENS] HA OCHOBE CpEIHEH CTOH-
MOCTHOM LEHHOCTH B KaudecTBe Kpurepus. Uemy paBHO 3HaueHue OJIO s
HAWUJTy4Illed alIbTepHATUBBI?

6) ®upma MpoU3BOAUT XUMHUECKUE peakTuBbl. OUH U3 MPOAYKTOB, KOTOPHIi
OHAa TpeJJiaraer, MpoAacTcs B TeUeHue Heaenu B konuuectse Ny, N, unu N3 yna-
koBOK. Kaxxnas ymakoBka ooxoautcst pupme B L Thic. pyonei. OT nmpomaku Kax-
noi ynakoBku ¢upma noiydaetM Teic. pyOseit npuObuin. [IpoaykT umeer oueHb
MaJjiblid CPOK TOJHOCTH, IOATOMY, €CJIM YIIAKOBKA HE ITPOJaHa K KOHILY HEJEJIH, OHA
JOJKHA OBITh YHUYTOXEHA, U ¢upma TepsieT L Toic. pyoneir. Beposarnoctu npo-
natb N;, N, unu N3 ynmakoBOK B TEUEHUE HEJIEIU PaBHBI COOTBETCTBEHHO P;, P,

win P;. CKOJIBKO YITaKOBOK MPOU3BOIUTE (hUpMeE I MPOIAKU €KEHEACIBHO?

3. OTYHETHOCTD IO JUCHUIIVIMHE

B pamkax peUTHMHIOBOM CUCTEMBI yCIIEBAEMOCTb CTYJAEHTOB 110 JUCLUIIINHE
OLIEHUBAETCS B XOJI€ TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTe-
CTallUH.

MaxkcumanbHO BO3MOXKHBIN Oalljl 32 BECh TEKYLIUI KOHTPOJIb yCTaHABINBAET-
¢ paBHBIM 55. Tekyiiee KOHTPOJIBHOE MEPONPUATHE CUUTACTCS CIAHHBIM, €CIIU
CTYJIEHT MOJYy4uni 32 HEro He MeHee 60% OT yCTaHOBIEHHOTO ISl 3TOr0 KOHTPOJIA
MaKCUMaJIbHOTO Oaiyia. PEMTUHIOBBIN Oal, BHICTABISIEMbIN CTYAEHTY 3a TEKyIlee
KOHTPOJIbHOE MEPONpPUSITHE, CAAHHOE CTYJIEHTOM B YCTAHOBJIEHHbIE I'padUKOM

KOHTPOJBHBIX MEPONPUITHIN CPOKHU, OTIPEIEISIETCS CIEIYIONUM 00pa3oM:

YPpOBEHb BBINIOJIHEHUS KOHTPOJBHOTO Peittunrossriii 6amn (B % OT Makcu-

3a1aHuA MaJbHOTO Oajia 3a KOHTPOJIbHOE 3a]1a-
HUE)

OTanyHbIMi 100

Xopommuii 80

Y 10BJIETBOPUTEIIBHBIN 60

HeynBnerBopurenbHbIN 0

HpOMe)KyTO‘-IHaH aTrecranusa
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[IpomesxyTouHas aTTecTanusi B opMe dK3aMeHa MpeyCcMaTprUBaeT MPOBeEIe-
HUE 0053aTeIbHOM PK3aMEHAIIMOHHONW Mpoueaypsl U oneHuBaercs 40 6atamMu U3
100. MunnManbHOe KOJIMYECTBO OaioB, HEOOXOIUMOE IJIs AOIMYCKa K 9K3aMEHY,
coctapisieT 33 6ana. [lonoXKUTeNbHBIN OTBET CTYIEHTA HA YK3aMEHE OLICHUBAETCS
perTuHroBeIMM Oajiamu B auara3oHe ot 20 10 40 (20<S,:<40), olieHKa MEHbIIIE
20 6aiIoB CUUTAETCS HEYIOBIETBOPUTEIHHOIA.

I1Ixana COOTBETCTBHS PEHTHHIOBOTO Oaia SK3aMeHa S5-0aIbHON CHCTEeMe

PeliTuHTOBBIN 0aJUT 10 JUCHUTLINHE

OreHka o 5-0aUIbHOUM CUCTEME

35-40

OTJInYHO

28-34

Xopo1io

20-27

Y IOBJIETBOPUTEIIBHO

Htorosas oueHka no JUCHUIUIMHE, U3Y4aeMOM B OJJHOM CEMECTPE, ONPENES-
eTcs 1o cymMMme 0aioB, HaOpaHHBIX 3a pabOTy B TeUEHUE ceMecTpa, U 0ajioB, Mo-
JYYEHHBIX IIPU CJladye dK3aMeHa:

[lIxama mepecyeTa peWTUHroBOro Oamia MO AWCIUIUIMHE B OLICHKY IO 5-

OaJLIIBHOM CUCTEME

PeliTuHroBeIi 0211 IO TUCIUAILINHE Ornenka 1o 5-0aIbHOM CHCTEME
88-100 OTtmunHo

72-87 Xopouio

53-71 Y 10BJIETBOPUTEIIHLHO

MeHee 53 Hey10BJI€TBOPUTEIIHHO

st cTyieHToB 3a04HOM (hOopMBbl O0yUeHUsS PEUTUHIOBasi OLEHKA 3HAHUN HE

Ipe1yCMOTpPEHA
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