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Jluer akTyaau3anuu padoveii nporpaMmabl

Pa6oyas nporpamMma nepecMoTpena, obcyxkiena u oo6pena Juts peanmsanun B 2020 - 2021
yueGHOM rojty Ha 3acenanuu kapenpsr Ilenarornyeckoro 06pa3oBanus ¥ JOKYMEHTOBEICHH

ITporokon ot 03 cep
3as. kadenpoi

C.C. BenukaHoBa

vV
PaGouasi porpamMma IlepecMoTpeHa, o6cyxk/ena i ofobpena Juist peamnsanuu B 2021 - 2022
yyeGHOM rojty Ha 3aceanuy Kapeaps! Ilenarornyeckoro 06pazoBaHus U JJOKYMEHTOBEICHHA

[Tpotokom o ___ 20 r. No
3as. kapenpoi C.C. BenmkanoBa

L4 E

Pa6ouasi mporpaMmMa nepecMoTpeHa, 06cyxk/eHa i oxobpena juist peanusanuu B 2022 - 2023
yueGHOM rojty Ha 3acenanuu kadenpsr Ilenarornyeckoro 06pasoBaHus U JOKYMEHTOBEICHHSA

[Tpotokonm or ___ 20 r. Ne
3as. kapeapoit C.C. Benmkanosa

PaGouas nporpamMma nepecMoTpeHa, 06cysxkieHa 1 ofobpena juis peanusaiuu B 2023 - 2024
yueGHOM rojty Ha 3acenanuy kadenps! Ilenarornyeckoro 06pa3oBaHus U JOKYMEHTOBEICHHS

IIporokon ot __ 20 r. Ne
3as. kadpenpoi C.C. Benukanosa

PaGouas nmporpamMma rnepecMoTpeHa, 06cyskieHa 1 ofo6pena uis peanusaiuu B 2024 - 2025
yueGHOM rojy Ha 3acenanuu Kadenps! Ilenaroruyeckoro o6pasoBaHus U JOKYMEHTOBE/ICHHUS

[Tporokonm or 20 r. Ne
3as. xadenpoi C.C. Benukanosa




1 Hesu ocBOEHHMS TUCHMIIJIMHBI (MOXYJINA)

Hensstmu  ocBoeHwst auctuIuinHbl  (Moayns) «KomudecTBEHHBIE METOIBI B T'YMaHHTAPHBIX
WCCIIEIOBAHUAX» SBISIOTCS: YIIyOJIeHHWEe MPEACTaBIIEHUI CTYIAEHTOB O POJIM M MECTe B HU3yde-HUU
OKpPY’KaloIIEro MHpa; MaTh CTyAEHTaM HEOOXOAWMBbIE MAaTeMaTHYECKHE 3HAHUS, HA OCHOBE KOTOPBIX
CTPOUTCS Kypc; COPMHUPOBATh YMEHHUS, HEOOXOIUMBIE ISl TNTyOOKOr0 OBJIAJICHHS €TI0 COJACPIKAHUEM;
CIOCOOCTBOBATh PA3BUTHIO MBINUICHUS, Pa3BUBATh YMEHHUS CaMOCTOSTEIBHOW pPa0OThI ¢ Y4eOHBIMU
MOCOOVSIMH U IPYTOH JTUTEPATypOit

2 MecTO AUCHUILUIMHBI (MOAYJIS]) B CTPYKTYpe 00pa30BaTe1bHOM MPOrpaMMbl

Hucnunnuaa KonudecTBeHHbIE METOAbl B TyMaHUTAapHBIX MCCIEJOBAHMSX BXOIUT B
BapUaTHBHYIO YacTh Y4eOHOTO IIaHa 00pa30BaTENbHON MPOTrPaAMMBI.

Jnst u3ydeHus: JUCUMIUTUHBI HEOOXOOUMBI 3HaHus (YMEHHMs, BIajeHus1), copMUpOBaHHBIC B
pe3ynbTaTe N3y4eHHUs AUCLUIUINH/ IPAKTHK:

Maremartuka

Nndopmaruka

Beenenue B mpodeccuro

JloxymMeHTOBeIEHHE

OCHOBBI apXHBOBEIICHUS

OCHOBBI TOKyMEHTOBEICHHS

3nanus (yMeHUs, BJIaJeHHs), TOITyYEHHbIE NpPU HW3YyYCHWH JaHHOW JIUCIMIUIMHBL OyayT
HEOOXOIUMBI [Tl U3yUYEeHHUs AUCLUIIINH/IPAKTHK:

[IpousBoacTBEHHAs — MIPEAUIUIOMHAS TIPAKTHKA

[ToaroroBka k ciaye U caaya rocyAapCcTBEHHOTO IK3aMeHa

[ToaroroBka K 3aIyTe U 3aIIXATa BHITYCKHON KBaTHU(PUKAITMOHHOW PabOTHI

JIOKYMEHTBI U TOKyMEHTOOOOPOT B OyXTraJITepCKOM YUeTe

Texunyeckue Cpe€acCTBa yIpaBJICHUA B JOKYMCHTALIUOHHOM O6GCHC‘IGHI/II/I YIpaBJICHUA U apXHUBax

[IpousBoacTBeHHast - MpakTHKAa MO TOJYYEHUIO MPOQECCHOHANBHBIX YMEHHH H OIbITa
npodeccnoHabHOM AeATETbHOCTH

[TpoekTHas 1esATENEHOCTD

KaznpoBoe nenonpons3BoacTBo

KanpoBas nonmuruka

MaremaTHyeckue MeTO bl B JOKyMEHTAIIMOHHOM O0ECTICUSHNH YIIPABICHUS

3 Kommnerenunu ody4yaromuierocs, popMupyemMble B pe3yJibTaTe 0CBOECHHA
JAMCHMILIMHBI (MOIYJISI) M IIJIAHMPYeEMble Pe3yJIbTAThbl 00y4eHHsI

B pesynbrare ocBoeHHs AMCHUTUIMHEI (Moynsi) «KomudecTBeHHbIE METOABI B TYMaHHUTAPHBIX
MCCJICIOBAHUSX» 00yUaIONIMICS JO/DKEH 00IaaTh CACIYOIIUMU KOMIICTCHIUSIMHU:

CTpyKTypHBIH [Inmanupyemsie pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIINN

TIK-1 cnocoOHOCTBIO MNPUMCHSATH HAYUHBIC MCTOALI ITPU UCCIICAOBAHUU 00BEKTOB HpO(beCCHOHaHBHOfI
JACATCIIBHOCTHU

3HaTh - OCHOBHBIE pa3feiibl KOJIMYECTBEHHBIX METOIOB;

- TUTIOJIOTHIO YTIPaBIEHYECKUX PELICHHIA;

- YCIIOBUS 1 BO3MOKHOCTH BBIPAOOTKH PEIICHHS;

-aJrOpUTMBI BbIOOpa 3 (EKTUBHBIX allbTEPHATUBHBIX YIIPABICHYECKHUX JIeH-CTBUIA




VMerts AHAJIM3UPOBATH ATBTCPHATUBHBIC BAPUAHTHI PEIICHUH;

- PaCCUMTHIBATHh KPUTEPHATBHBIC TTOKA3ATEIHN JJIS ITOCIICTYIOIIETO X
WCIIOJIb30BaHUS B BRIOOPE albTEPHATHB;

- pa3pabaThIBaTh MEpPHI pealli3alliy MPUHSATOrO PEIICHHUS: ITIAHUPOBATh U
OCYIIECTBIISATh KOHTPOJIb HAJ pean3alneil penenus

Brnanets - HAYYHBIMH METOJIaMH MTPUMEHIEMbIMHU TPU MPUHSATHH YIPABICHICCKHX
pelleHni;

- HaBBIKaMU TPaKTUYECKON pabOThI IO cOOPY

HEOOXOIUMBIX MaTEPHAIOB, HX KOMILICKCHOM OIIEHKE, aHATU3Y U CUCTEMATH3AINN
B YaCTH pa3pabOTKH U pealTu3aliy YIPaBIeHYeCKUX PEeIICHUN;

-MeToaMH Pa3pabOTKK U OIEHKH 3(P(HEKTUBHOCTH YIPABICHUSCKHX PEIICHIH

TIK-2 BnageHnemM ocHOBaMH WH()OPMAITMOHHO-aHATUTHYECKOHN ASSITETEHOCTH M CITOCOOHOCTRIO
MIPUMEHSATE UX B PO ECCHOHAEHOM cdepe

3HaTh - LIEJIM ¥ 337294 HH(POPMAIMOHHO-aHATUTHYECKON TeATEILHOCTH;

- 9TaIbl MPOBEICHHUS HHPOPMAITOHHO-aHATUTHYECKOH IS TeIIbHOCTH;

- IpaBWJIa OPTaHU3AINY U 0a30BBIC CXEMbI pealin3alui HH)OPMAIIMOHHO
-aHATUTHYECKON IECATEITLHOCTH;

- METO/IbI MOJICITUPOBAHHUS, TPUMEHAEMBI B HH(HOPMAITMOHHO- aHATUTHICCKON
JIESTSIILHOCTH;

- METO/IbI, COJIepIKaHue U (POPMBI ITPOIIECCOB MPUHATHUS CTPATETUICCKHUX,
TAKTHUYECKHX M OTMIEPATUBHBIX PEIICHUH MEHEPKMEHTOM OpTaHU3aIlHH;

- METO/IbI OIICHKH Ka4eCTB IKCIIEPTa;

- METO/IbI OpTaHU3aIMH U TPOBEACHUS IKCIICPTH3

Ymetb - OIIPE/ICIATh KPUTEPUH U OTpaHHYCHUS OUCKA Y(P(HEKTHBHBIX METOI0B
yIpaBIICHYS;

- AHAJTM3UPOBATH M OIIEHUBATh NPUHIMAEMbIE CTPATETUIECKUE, TAKTHYECKHE U
OllepaTHUBHBIEC PEIICHHS;

- pa3pabaThIBaTh MEXaHU3M peallu3aliy YIPaBICHIECKOTO PEIICHNUS;

- OlIeHUBATh 3P PEKTHUBHOCTh YIPABIEHUYECKUX PEIICHUH

Brnanets - QHATUTUYECKUMHU METOJaMH PELICHUS TOCTABICHHBIX 3ajay;

- TEXHUKOW aHalln3a U 0TOOpa BaxkHeHmel nHhopManuy;

- TEXHUKOW CPaBHUTENBHOTO aHaJIM3a - ONPe/Ie]IeHNs albTepHATHB B IIpoIlecce
MIPUHSATHS CTPATETUYECKUX, TAKTHYECKUX U OTIEPATUBHBIX PEIICHHH;

- HaBBIKAMU OLICHKH 3 (PEKTUBHOCTH PEILICHUN

HIIK-7 criocoOHOCTBIO MPUMEHATH METOABI MTPOBEACHUS KOJIMYECTBEHHOTO aHAIN3a OpTraHU3aIiH
JOKYMEHTAIIHOHHOTO 00€eCTIeYeHNs YIPaBICHHUS U apXUBHOTO XPaHEHUsI JOKYMEHTOB B KOHKPETHOM
OpraHu3aluu

3HaTh -OpraHu3aI|io Mpolecca pa3padoTKH YIPaBICHYECKUX PEIICHU;

-OCHOBHBIE MaTeMaTHYECKHUE MOJIENN TIPUHATHS PEIICHUH;

-OCHOBHBIE MMOHATHS, TPUHLIUIIEI U METOAOIOTHIO MAaTEMaTHYECKOTO
MOJIETTUPOBAaHMS;

-T€OPETUIECKIE OCHOBBI K METOABI KOIMYECTBEHHOTO W KAYECTBEHHOTO aHAIN3a
[IPY IPUHSITUN YITPABIICHYECKUX PEIICHHIA;

-3Tarbl MOCTPOSHUS IKOHOMUYECKUX, PUHAHCOBBIX U OPraHU3alMOHHO -
yIpaBlIeHUYECKUX MOJIeTIel B 3a/1a4ax pa3paOO0TKH YIIPABIEHUYECKUX PEIICHUH




YMeTh

- pelaTh TUIOBBIE MATEMaTUUECKUE 3a7a41, UCIIOJIb3YEMbIEC MPU MPUHATHI
YIPaBIEHYECKUX PEIICHU;

- UCTIOJIB30BaTh MaTEMAaTUYECKUN S3bIK U MATEMATUYECKYIO CUMBOJIMKY HpU
MOCTPOCHUHU OPraHU3alMOHHO-YIPABICHYECKUX MOJIETCH;

- MPUMEHSTH METO/IbI KOJIMYECTBEHHOTO M KAYECTBEHHOTO aHAJIM3a IPU IPUHATHH
YIPaBICHUYECKUX PEIICHHUIA;

- OIICHUBATH aJICKBATHOCTh 3KOHOMHUYECKUX, (DMHAHCOBBIX U
OpTraHU3aIMOHHO-YIIPABIEHYECKIX MOJIENIeH B 3aa9axX pa3padOTKu
YIPaBICHUYECKUX PEIICHUIA

Bnanets

- MPUEMaMH MTOCTPOCHUS M UCIIOJIB30BAHUS SKOHOMHUYECKUX, (DUHAHCOBBIX U
OpraHHU3aIMOHHO-YIIPABICHYECKIX MOJICNICH B 3a7a4axX pa3padoTKu
YIPaBICHUYECKUX PEIICHHUIA;

- MAaTEeMAaTUYECKUMH, CTATUCTUICCKUMU U KOJTHMUYECTBEHHBIMU METO/IAMU PEIICHUS
TUIOBBIX OPTaHU3AIMOHHO-YIIPABICHUYECKUX 33]1a4;

- HaBBIKaMU TIPUMEHEHHsI 0a30BOT'0 MTPOrPaMMHOTO HHCTPYMEHTAapHS
MaTeMaTHIECKOTO MOICTUPOBAHUS B YIIPABICHUN




4. CTpyKTYypa, 00BEM M coep:KaHUe TUCHHILTUHBI (MOTYJI51)
OO01mas TpyI0eMKOCTh AUCIUIUIMHEI COCTABISACT 3 3aueTHRIX enuHul] 108 akaja. 4acoB, B TOM YHUCIIE:
— KOHTaKkTHas padora — 51,95 akaz. yacos:
— aymatopHas — 51 akan. 9acos;
— BHeayautopHas — 0,95 akan. dacos

— camocTosTenbHas padbora — 56,05 akaz. 4acos;

q)opMa aTTeCTaluu - 3a4CT

=]
AynuropHast S g dopma
g | KoHTAKTHAL pabota % o) B TEKYIIEro
Pasnen/ Tema 3| (Bakanm wacax) g 2 .|  KoHTpoms Kox
2 8 © [camocrosTenbHOM
JTUCTIUTUTAHBI 3 g YCIIEBAEMOCTH U |KOMITETCHIIUH
3 1261 moaxr. | 8 & paboThI .
Tex. || mpakT. | 22 POMEXYTOYHOM
3ad. [ zaH. | S 8 aTTeCTaluH
1. Paznen 1
Merononoruieckue
"Y\f\ﬁﬂﬂll['
11 N3yuenue Brinonnenue
. OCHOBHOM U IIpakTHueckoro
MeTtononorudeckue .
JOTOTHUTENBHOU (3amanus 1, Tecra| ITK-1, TTK-2,
MpOGIEMEI 2|2 441 6 NUTEpaTypel 0 | K paszmeny 1 JIIK-7
KOJINYECTBEHHBIX P v
i JHMCIHIUIAHE, 4acTH K.p.,
UCCIIEIOBaHUM
KOHCIIEKTa UTOTOBOT'O TECTa
Hroro no pazaeny 2 4/4U1 6
2. Paznen 2.
Maremarnyeckue
METOABI M MOJEIH
N3yuenue Brinonnenue
OCHOBHOM 1 IIpakTHaeckoro
2.1 lucnepCHOHHBINI 18 3.6/3.61 | 62 JIOTIONHUTENBHON (3amanust 2, Tecra| ITK-1, TTIK-2,
aHAIN3 : e ’ JIMTEPATYPBI 10 | K pasueny 2, ATIK-7
JUCLUIUIMHE, 4acTu K.p.,
KOHCIIEKTa HTOTOBOTO TeCTa
N3yuenue Brinonnenue
OCHOBHOH U IIpakTuyeckoro
2.2 [Ipumenenne o
JOTIOJTHUTENBHOU (3amanus 2, Tecra| ITK-1, TTK-2,
KOPPEJSLUOHHBIX 2119 3,8/3,8U | 6,2
" JTUTEpaTypHI IO K paszeny 2 AIIK-7
Mojenei ’
JUCLUIUIMHE, 4acTu K.p.,
KOHCIIEKTa HUTOTOBOTO TeCTa
N3yuenue Brinonnenue
23 OCHOBHOE OCHOBHOMU U IIpakTrueckoro
coziepIKaHne 19 38 6.2 JIONIONIHUTENBHOM (3amanust 2, Tecra| [TK-1, TIK-2,
KOPPEISLIHOHHOTO : : ’ JMTEPATYPhI 0 | K pasueny 2, AIIK-7
aHAIH3a THUCIUIUINHE, 9acTH K.p.,
KOHCIIEKTa HUTOTOBOTO TeCTa
Urtoro no pazneny 5,6 11,2/7,411| 18,6
3. Paznen 3.
Ilpumenenue  MeTOA0B

HCCICIOBaHUA onepaunﬁ




3.1 [Ipumenenune Nzyuenune
METOJIOB OCHOBHOM 1 BrimonHenue
HCCIIeJOBaHUS JOTIOJTHUTENBHOM | TecTa k pazgeny | I1K-1, TIK-2,

HOB: 2118 3,6/2,61 | 6,55 pasaeiy
onepanui u JINTEPATYPHI 110 3, 4acT K.p., JIIK-7
MaTeMaTHYECKOTO AACIMIITIMHE, HUTOI'OBOI'0O TECTa
IIPOrPaMMHUPOBaHUS KOHCIIEKTa
Hroro no pazaeny 1,8 3,6/2,61 | 6,55
4. Paznen 4. Marpudnbie
METOIELI B IIOATOTOBKE U
41 Nzyuenue
H‘ OCHOBHOH H B 4

H(OPMAIMOHHBIC TOTONHUTe bHof | DPHOTHEHHE 4, TK-1, TIK-2,
CBS3U MEXTY 1,9 3,8 6,3 YacTH K.p.,
JUTEpaTypsl IO JIIK-7
OTHEIBHEIMHI HUTOrOBOT'O TECTA
SreKTOR IHCLUIUIMHE,
HacTiIMI 0 KOHCIIEKTA
N3yuenue

4.2 [TpumepHas OCHOBHOM 1
dopma st IOIIOJIHU-TENLHOM | BrIntonnenue 4,

s IIK-1, TIK-2,
MIpEeABAPUTEITHLHOM 19 3,8 6,2 | ynuTeparypsl Mo 9acTH K.p., JIIK-7
00paboTkn MUCIH-TUIMHE, |HMTOTOBOTO TecTa
JIOKYMCHTOB KOHCIIEKTA

2 JIEKIIUI
Hzyuenne
4.3 Matpuunaoe YIety
OCHOBHOM H B 4
HpCZ[CTaBJ'IgHI/Ie TOTIOMHATETBHOM BIIIOJIHEHHE 4, MK-1, TIK-2,
OTHOIIICHUH 19 3,8 6,2 4acTH K.p.,
. JTUTEPATYPHI TIO AIIK-7
roKa3aTeJieH H HTOTOBOI'0 TECTa
JIUCLIMIUINHE,
JIOKYMECHTOB
KOHCIIEKTA
N3yuenune
4.4 Moneinb OCHOBHOH U B 4
. | Bemmoauenue 4,
MaTPUIHOTO JOTIOTHUTEIIbHOU I1K-1, T1K-2,
1,9 3,8 6,2 YacTH K.p.,
KiaccupukaTopa JUTEPATYPHI IO JTIK-7
= HWTOIOBOT'O TECTA
@yHKuHH OUCLMIIJINHE,
KOHCIIEKTA
HWroro mo pa3neny 7,6 15,2 24,9
Hroro 3a cemectp 17 34/141 ]56,05 3au€T
HToro no AuCHUILUIMHE 17 34/141 |56,05 3a4eT TIK-1,ITK-

2 JIK-7




5 O0pa3oBaTejibHbIE TEXHOJIOTHU

1. TpaguuuonHsle 00pa3oBaTENbHBIE TEXHOJOTHH OPHEHTHPYIOTCS Ha OpraHU3aluio
00pa30BaTeIbHOTO IpoLEcca, NMPEAIONaraollyl0 NPsMyI0 TPAaHCIALMIO 3HAHWH OT IpernojaBaTels K
CTYACHTY

@DopMbl yueOHBIX 3aHATHIA C HCMIOJIB30BAHUEM TPAAULIHOHHBIX TEXHOIOTHH:

HNudopmarmonHas JEKIus

CemuHap

[IpakTudeckoe 3aHATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHH W HaBBIKOB IO
HPEIJIOKEHHOMY aJITOPUTMY.

2. TexHOJNIOTUH TPOOIEMHOTO O0YUYCHUSI.

@DopMbl yueOHBIX 3aHATHIA C HCMIOJIB30BAHUEM TEXHOJIOTHUH MPOOIEMHOr0 00yYeHHUS:

[IpoGnemHuas nekmus

Jlexmus «BmBoeM» (OMHApHAS JICKITHS )

[IpakTrueckoe 3aHsTHE B OpPME MPAKTHKYyMa .

[IpakTHdeckoe 3aHATHE HA OCHOBE Kelic-MmeTona. Kelicel 0a3upyroTces Ha peallbHOM (DaKTHUIECKOM
MaTepHaje WK ke IPUOIHKEHbI K peabHOI CUTyaluu.

3. Urposble TexHONOrMM — OpraHu3aunus oOpa30BaTEIbHOIO Mpollecca, OCHOBaHHAs Ha
PEKOHCTPYKIIMU MOJIENeH TIOBEICHHSI B PaMKaX MPEAJIOKECHHBIX CLIEHAPHBIX YCIOBHA.

®opmbl yueOHBIX 3aHATHI C UCTIOTB30BAHUEM UTPOBBIX TEXHOIOTHM:

YyeOHas urpa.

HenoBas urpa.

Ponesas urpa .

4. TeXHOIOTUN MPOEKTHOTO O0yUESHHUS.

OCHOBHBIE THUTIBI IPOEKTOB:

HccenenoBarenbCkuil IPOEKT

TBOpUECKUil NPOEKT.

NudbopmalinoHHbIH IPOEKT.

5. HHTepakTWBHBIE TEXHOJOTMU — OpraHu3anus oO0pa3oBaTENbHOTO Ipoliecca, KOTopas
NpeIoiaraeT akTUBHOE M HEJIMHEHHOE B3aNMOJICHCTBIE BCEX YUYACTHUKOB, JOCTHIKEHUE HA 3TOW OCHOBE
JMYHOCTHO- 3HAYMMOTO ISl HUX 00pa3oBaTesNbHOrO pesynbraTa. Hapsmy co crenuain3upoBaHHBIMH
TEXHOJIOTHSIMU TaKOTO POjia MPUHIIMIT HHTEPAKTUBHOCTU TPOCIICKUBAETCS B OONBIIMHCTBE COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOrHH. MIHTEpaKTUBHOCTh TO/Ipa3yMeBacT CyObeKT-CyObEeKTHbIE OTHOLICHUS B
xoZe o0pa3oBaTeNbHOrO TMpolecca W, Kak CJIeIcTBHe, (OPMHPOBAHME CaMOpPa3BUBAIOIICHCS
MH(POPMALIMOHHO-PECYPCHOHN CPEIBL.

@®opMbl  y4eOHBIX 3aHATHH C HWCIOJNB30BAaHHEM  CIEIHAIM3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHI:

Jlexnus «oOpaTHON CBSI3M» — JIEKUUA—TIPOBOKALINS

CeMuHap-AUCKyCCHS

6. MudopMamoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTEIbHbIC TEXHOJOTHH :

Jlekuua-Bu3yanuzanusi —  HM3JIOKEHHE  COACP)KAaHHS  COIPOBOXKAAETCS — IpE3eHTauuei
(meMoHcTpanmelt yu4eOHbIX MaTepHalioB, NMPEJCTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHUCTEMaX, B T.4.
WITFOCTPATUBHBIX, Tpa(pUUIECKHX, ayJHO- U BUJIEOMATEPHAJIOB).

[IpakTuueckoe 3aHsATHE B POpPME NPEICHTALUH.

Yar-3aHsTH1.

Be06-3ansTust.

Tenexondepenuum.

OmnnaitH-ceMHuHap.

6 YueOHO-MeTOAMYECKOE O0ecTieyeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aIOIIUXCST
[Ipencrarneno B mpwiokeHnn 1.



7 OueHoYHbIe cpeacrsa AJd NpoBECACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTalum
Hpe,Z[CTaBJ'ICHBI B I[IPUJIOKCHHUU 2.

8 YuedHO-MeTOMMYEeCKOE U HH(POPMATIMOHHOE 0O0ecTieYeHre THCITUTLINHBI (MOTYJIs)

a) OcHoBHas1 uTEpaTypa:
1. Maseko E. M. Hucniensble MeTOIBI [ DIEKTPOHHBIH pecypc] : yaebnoe mocobue / E. M. Mainexko, E. U. 3axapkuHa ;
MI'TY. - Marautoropck, 2012. - 60 c. : ui., rpad., Tadum. - Pexxum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=34.pdf&show=dcatalogues/1/1099162/34.pdf&view=tru
€ . - MakpooOBeKT.
2.IlanoB, B.®. CoBpeMeHHast MaTeMaTHKa U €€ TBOPIbI [ DnekTpounsliii pecypc] / B.®. IManos ; mox. pen. B.C.
3apyOuna. — DnekTpoH. 1ad. — Mocksa : MI'TY um. H.3. baymana, 2011. — 646 c. — Pexum nocryna:
https://e.lanbook.com/book/106571 . — 3aru. ¢ sxpana
3.Benukanosa, C. C. KonnuectBeHHbIE METO/IBI © yueOHOe Tocobue [aist By3oB] / C. C. Benukanosa, 1. B. Kamy6a ;
Marnuroropckuii roc. Texandeckuii yH-T uM. I'. M. Hocosa. - Marauroropck : MI'TY um. I'. . Hocoga, 2020. - 1
CD-ROM. - ISBN 978-5-9967-1817-7. - 3ari. c Tutyn. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4124.pdf&show=dcatalogues/1/1535268/4124.pdf&vie
w=true (mara obpamenus: 25.08.2020). - MakpooOBEKT. - TEKCT : 37eKTPOHHBIH. - CBeICHHUSI JOCTYIIHBI TAKKE HA
CD-ROM.
4. baneibepnun, B.A. [IpukinanHpie METOIBI OIIEHKH BHIOOpA PEIICHUH B CTPATETHUECKHX 33aJadax HHHOBAIMOHHOTO
MeHemKkMenTa [Dnekrponnsiii pecypc] / B.A. Baneidoepaun, A.M. Benesues, I'.I1. berunepckuii. - M.: Jlamkos u K,
2014.- 240 c. — Pesxxum moctyma http://e.lanbook.com/view/book/50250 / - 3aru. ¢ skpaHa.
5.HamectaukoBa, 1. B. MeTop! McClie0BaHUsI B COIMANIBHOMN pabore : yueOHUK 1t Gakanaspos / U. B.
HamectaukoBa. — Mocksa : M3natensctBo FOpaiit, 2019. — 430 ¢. — (bakanasp. Akagemuueckuii kypc). — ISBN
978-5-9916-3315-4. — Teker : anekrponusiii // IBC IOpaiir [caiit]. — URL:
http://www.biblio-online.ru/bcode/425895 (mata obpaienus: 28.08.2020).
6.I'moroBa, M. F0. Marematuueckast 06paboTka nHGopMaIny ;| yaeOHHK 1 MpakTuKyM st By3os / M. 0. I'norosa, E.
A. CamoxBanoBa. — 3-€ U31., uctp. u norm. — Mocksa : U3garensctBo HOpaiit, 2020. — 301 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-13622-7. — Tekcr : anexrponnsiii // DBC FOpaiir [caiir]. — URL:
http://www.biblio-online.ru/bcode/466129 (mata obpamenus: 28.08.2020).
Axanemuyeckuii kypc). — ISBN 978-5-9916-3315-4. — Tekcr : anexrponusiii // DBC IOpaiit [caiit]. — URL:
http://www.biblio-online.ru/bcode/425895 (mata obpaenus: 28.08.2020).
6.I'notoBa, M. 0. Maremaruueckast 00paboTka uHbOpMaIy | yueOHUK U pakTukyM Juis By30B / M. 1O. I'morosa, E.
A. CamoxsainoBa. — 3-€ u3[l., ucnp. u jor. — Mocksa : M3ngarensctBo I0paiit, 2020. — 301 c. — (Boicuiee
obpasoBanue). — ISBN 978-5-534-13622-7. — Tekcr : anekrponnsiii // IBC ¥Opaiit [caiit]. — URL:
http://www.biblio-online.ru/bcode/466129 (mara obpaienwus: 28.08.2020).

0) lonoiHUTEIbHAS JIUTEPATypa:

1. MeTonpl 1 METOJIOJIOTHS UCCIIEIOBAHMSI COCTOSIHUSL M IEPCIIEKTHB Pa3BUTHSI IKOHOMH-UYECKHX CUCTEM
[Dnexrponnslii pecypc] : yuebnoe nmocobue / B. H. Hemues, C. I'. XXypasun, O. B. Cenusanos u ap. ; MI'TY. -
Marnutoropck : MI'TY, 2015. - 1 snektpoH. onr. auck (CD-ROM). - Pexum nocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1459.pdf&show=dcatalogues/1/1123983/1459.pdf&vie
w=true . - MakpooOBEeKT.

2.I'y6a, B.I1. MeTo/ibl HAYYHOTO UCCIIEA0BaHUS TypHu3Ma [ DIeKTpOHHBIN pecypc] : yueb-Hoe mocobue /
B.I1. I'y6a, }O.C. Boponos, B.1O. KaprioB. — DnextpoH. nan. — Mocksa | @u-3uueckas Kyiaprypa, 2010. — 176 c.
— Pexum mocryna: https://e.lanbook.com/book/9173 . — 3ari. ¢ akpaHa.

4 3epuannnoBa, T. E. Counonorus: MeToIs! PUKIIAIHBIX UCCIIEA0BaHUY | yaeOHOe moco-oue st By3os / T. E.
3epuaHuHOBa. — 2-€ U3[., Uchp. u gorn. — M. : UzngarensctBo HOpaiit, 2018. — 207 c. — (Cepust : YHUBEPCUTETHI
Poccun). — ISBN 978-5-534-00106-8. — Pexum nocryna :
www.biblio-online.ru/book/11324705-EAE8-481B-91B8-454CA2A60421 . — 3ari. ¢ 3KpaHa.

5. Bimnos, A.1O. Ypasienue usMeHeHUsIMH [ DIeKTpOHHBIH pecypc]: yueGuuk / A.O.biuHOB,
H.B.Vrpromosa. -M.: Jlamkos u K, 2014.- 304 ¢. — Pexxum noctyma http://e.lanbook.com/view/book/44077/ - 3ara.
C 9KpaHa.

6.Mormnpuak, E. JI. MeTouka COIMOIOTHIECKOTO HeciieqoBanus. BeiOopouHsIil MeTox : yueOHOe
noco6ue s By30B / E. JI. Moruipuak. — Mocksa : U3natensctBo FOpaiit, 2020. — 117 ¢. — (Beiciuee
obpasoBanue). — ISBN 978-5-534-08487-0. — Texkcr : anexkrponnsiii // IBC FOpaiit [caiit]. — URL:
http://www.biblio-online.ru/bcode/453270 (nata obpaienus: 28.08.2020).

B) MeToauveckue yKazaHus:


https://magtu.informsystema.ru/uploader/fileUpload?name=34.pdf&show=dcatalogues/1/1099162/34.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=34.pdf&show=dcatalogues/1/1099162/34.pdf&view=true
https://e.lanbook.com/book/106571
https://magtu.informsystema.ru/uploader/fileUpload?name=4124.pdf&show=dcatalogues/1/1535268/4124.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4124.pdf&show=dcatalogues/1/1535268/4124.pdf&view=true
http://e.lanbook.com/view/book/50250
http://www.biblio-online.ru/bcode/425895
http://www.biblio-online.ru/bcode/466129
http://www.biblio-online.ru/bcode/425895
http://www.biblio-online.ru/bcode/466129
https://magtu.informsystema.ru/uploader/fileUpload?name=1459.pdf&show=dcatalogues/1/1123983/1459.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1459.pdf&show=dcatalogues/1/1123983/1459.pdf&view=true
https://e.lanbook.com/book/9173
http://www.biblio-online.ru/book/11324705-EAE8-481B-91B8-454CA2A60421
http://e.lanbook.com/view/book/44077/
http://www.biblio-online.ru/bcode/453270

CamocTosiTenbHast paboTta CTyIeHTOB By3a : npaktukyMm / coctaurenu: T. I'. Heperuna, H. P. Ypa3zaesa, E.
M. PazymoBa, T. @. OpexoBa ; Maruuroropckuii roc. rexuudeckuit yu-T um. I'. 1. HocoBa. - Maraurtoropck : MI'TY
um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3816.pdf&show=dcatalogues/1/1530261/3816.pdf&vie
w=true (mara obpamenus: 28.08.2020). - MakpooOBEKT. - TEKCT : 37eKTPOHHBIH. - CBeICHHUSI JOCTYIIHBI TAKKE HA
CD-ROM

r) Ilporpammuoe ob6ecneuenue u MHTEpHET-pecypeb:

https://magtu.informsystema.ru/uploader/fileUpload?name=34.pdf&show=dcatalogues/1/1
099162/34 Maneko E. M. YucienHble MeTobl [DIEeKTPOHHBIH pecypc] : ydeOHoe mocodbue / E. M.
Mauteko, E. 1. 3axapkuna ; MI'TY. - Marautoropck, 2012. - 60 c. : un., rpad., Tabn. - Pexxum gocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=34.pdf&show=dcatalogues/1/1099162/34

https://magtu.informsystema.ru/uploader/fileUpload?name=1459.pdf&show=dcataloques/1
/1123983/1459  HccnemoBaHHs COCTOSHHS M TIEPCICKTHB Pa3BUTUS AKOHOMH-YECKHX CHCTEM
[DnexTponnsrii pecype] : yuebnoe mocobue / B. H. Hemues, C. I'. Xypasun, O. B. CenauBanos u ap. ;
MI'TY. - Maruuroropck : MI'TY, 2015. - 1 snekrpon. onrt. auck (CD-ROM). - Pexum moctyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1459.pdf&show=dcatalogues/1/1123983/145
9

IIporpammHoe o0ecnieyenue

Haumenoanue I10 Ne norosopa Cpok neicTBUA TULEH3UN

MS Windows 7

Professional(j1s kiaccos) A-1227-18 or 08.10.2018 11.10.2021

MS Windows 7 Professional

J-757-17 ot 27.06.2017 27.07.2018
(s KI1accoB)
MS Office 2007 Professional |Ne 135 ot 17.09.2007 OeccpovHO
FAR Manager CBOOOJTHO PaCTIPOCTPAHSIEMOE 06eccpodHo
7Zip cB00OHO pacnpoctpansemoe 110 OeccpoyHO

l'[podwccnonanbm)le 0a3bl JAHHBIX U ]([H(l)OpMaIII/IOHHbIe CNIPaBOYHbIC CUCTEMBI

1) HaumonansHas nH(OpMaNMOHHO-aHATUTHYECKAs! CHCcTeMa — Poccuiickuii MHIEKC Hay4HOTO.
utuposanus (PYHIY) URL.: https://elibrary.ru/project_risc.asp

2) DnektpoHHas 6a3a nepuonuueckux n3nanuid East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

3) TMouckosas cucrema Akagemust Google (Google Scholar) URL: https://scholar.google.ru/

4) UudopmannonHas cucremMa - EauHoe OKHO mocTyma K mH(popMamuoHHbIM pecypcam URL:
http://window.edu.ru/

5) Poccuiickas lNocynapcrBennas oubimorexa. Karanorn



https://magtu.informsystema.ru/uploader/fileUpload?name=3816.pdf&show=dcatalogues/1/1530261/3816.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3816.pdf&show=dcatalogues/1/1530261/3816.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=34.pdf&show=dcatalogues/1/1099162/34
https://magtu.informsystema.ru/uploader/fileUpload?name=34.pdf&show=dcatalogues/1/1099162/34
https://magtu.informsystema.ru/uploader/fileUpload?name=1459.pdf&show=dcatalogues/1/1123983/1459
https://magtu.informsystema.ru/uploader/fileUpload?name=1459.pdf&show=dcatalogues/1/1123983/1459
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/
https://scholar.google.ru/
http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

6) DeKTpOHHEIE pecypchl OMOIMOTEKH MITY HM. I.1. Hocoga
http://magtu.ru:8085/marcweb2/Default.asp

7) Vuusepcuterckas uadGopmanronnas cuctema POCCHS https://uisrussia.msu.ru

8) MexayHapoaHas HayKoMeTpuueckas pedepaTuBHas ¥ MOJHOTEKCTOBas 0a3a IaHHBIX
HayuHbIX m3nanuii «Web of science» http://webofscience.com

9) MexnayHapoanas pedepaTHBHAs W IMOJHOTEKCTOBAs CIpaBoYHas 0a3a JAHHBIX HAYYHBIX
u3ganuii «Scopus»  http://scopus.com

10) MexmyHapoaHas Oaza MTOJTHOTEKCTOBBIX KYpHAIIOB Springer Journals
http://link.springer.com/

11) MexnayHapoaHas 6a3a ClipaBOYHbIX W3IaHHIA 10 BCEM OTpacisiM 3HaHui SpringerReference
http://www.springer.com/references

9 MaTtepuajibHO-TEXHHYECKOE 0DecnedeHHe JUCHUIIHHBI (MOTYJIs)

VY4eOHble ayJUTOPUH ISl IPOBEICHUS 3aHITHH JIEKIIMOHHOTO THUIIA:
Jocka, MyIbTUMEAUNHHBIE CPEICTBA XPAaHEHUs], Iepeiadyy U MIPeACTaBICHUS HH(OpMAaLUH.
VYuebHble ayAUTOPUN VIS IPOBEACHUS NPAKTUUECKUX 3aHSATUN, TPYNIOBBIX U MHIUBUIYaJIbHbBIX
KOHCYJIbTAallMH, TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOYHOH aTTeCTaINH:
Hocka, MyTbTUMEIUIHHBIN IPOEKTOP, IKPaH
[Tomemenus st caMOCTOSATENEHON paboThl 00YYAIOIIMXCS:
IMepconanbusie KoMupoTepbl ¢ maketom MS Office, Beixogom B MHTEpHET U € JOCTYIIOM B
ANEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCHTETA
[Tomemenne st XpaHeHUS U MPOMUIAKTHYECKOTO 00CTYKUBAHUS YI€OHOTO 000PyTOBaHUS:
Cremiaxu Ui XpaHEHUs  y4YeOHO-HAIVIATHBIX MOCOOMH M y4eOHO-METOAMYECKOM
JOKYMCHTAIIHH.


https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springer.com/references

[Ipunosxxenue 1

Y4eOHO-MeTOAMYECKOE 00ecTieYeHre CAMOCTONATeIbHOI padoThI 00y4Yaronuxcs
IIpakTyeckoe Ne 1.

MCTOILOJ’IOFH‘IGCKI/IC HpO6J'IeMI>I KOJIMYCCTBCHHBIX I/ICCJ'IG)IOBaHI/II‘/'I

ITo pe3ynbraTam u3y4eHHs IEPBOM TEMBI CTYACHTHI JOJKHBI IPUCIIATh OTBETH Ha BOIPOCHL:
1. UcTopus co3maHus KOJTMUYSCTBEHHBIX METOJIOB.

2. ®dunocodckoe MOHUMaHUE KOJTMIESCTBEHHBIX METOIOB.

3. Pa3BUTHE KOJIMYECTBEHHBIX METO/IOB

Tect Kk pa3zneay Nel

Bompoc 1:
Yro BeIpakaeT AanHas 1pods N/N:

BribepuTe oguH OTBET:

d. CpCIHEC KBAAPATHICCKOC OTKIIOHCHHUE

-~
b. uncneHHOCTH BHIOOPKH
C. YHCJIEHHOCTb TeHEPAIbHOI COBOKYTHOCTH
d. o110 BBIOOPKH

Bormpoc 2

Uro 0003HauaroT  JaHHOW OYKBOI:

Bribepure oguH OTBET:

d. YMCJICHHOCTh FCHCpaHLHOﬁ COBOKYITHOCTHU

b. urcieHHOCTH BHIOOPKH

C. 4KCJIO 3aMEpOB B BBI60pKe

d. cpeHIO0 KBaIpaTHIECKYIO OIHOKY

HpaKTH‘IeCKOC Ne 2. Maremarudeckue MCTOJAbI U MOJICJI KOMITIJICKCHOI'O aHaJIM3a U IMPOCKTUPOBAHUA
yr[paBJ'[eH‘{eCKOﬁ JACATCIIBHOCTH.

Pemuts 3amauy



1. COBOKYITHOCTH OPTaHU3aIIHHA, BBHITIOHSIOMIIX PAaOOTHI 1T0 00paboTKe JOKYMEHTOB U IIPOBEINTE
aHaJIN3 3aBHCUMOCTH 00BEMOB BBITIOIHAEMBIX PA0OT, XapaKTEPU3YIOIIMX MOITHOCTh OpraHU3aIui OT

YHUCJIICHHOCTH pa60‘-II/IX.

JlaHHBIE CHCTEMaTU3UPOBaHbI B Ta0J. [10 00beMaM BBITOTHIEMBIX paboT IE(PBI TOCTPOCHBI B

PaH>XXUPOBAHHBIN PA/I.

Ta0m.

Ne  |O6Bem pabor, YucnenHocts corpyanukos Ne  |(O6bem pador, UrcneHHOCTh COTPYAHUKOB
I/ [MJIH. 3HAKOB IMBLI, uemn. /I [MJIH. 3HAKOB MBLI, uen.

8 17,9 220
1 10,0 291

9 19,9 258
2 10,8 248

10 20,0 238
3 10,9 250

11 22,0 226
4 11,8 246

12 24,4 265
5 14,9 255

13 29,2 202
6 15,2 254

14 29,4 216
7 15,3 245

15 29,7 236

2. YKaxHTe OCHOBHOE COACPIKAHNEC KOPPEIAIUOHHOI'O aHaJIn3a — OTBET MIPUCIIATh B BUAC COO6H_IGHI/I$I

Ha 1-2 cTp.

Bonpoc 1

ITpu npoBeneHnU TUCIIEPCUOHHOTO aHAIM3a Pa3jInyatoT BapUallUIo;

Bribepute oguH OTBET:

o . CHCTEeMAaTHYECKYIO H OCTATOYHYIO
b. cuctemuyro
C. OCTANBHYIO
d. CUCTEMATHYCCKU-OCTATOYHY IO
Bompoc 2

OO6mras Bapuarus 3T0:

Bribepure oguH OTBET:

d. oCcTajbHas Bapualus

b. mucnepcus

Tect k pa3zaeay Ne2



C. CyMMa CHUCTEMaTHUYECKOW U OCTaTOYHOU Bapualluu

d. cucremHuas Bapuanusa

Tect k pazgeay Ne3

Bompoc 1
YTO CITy’)KHT [UIsl aHaIn3a HOTOKOB HH(OpMAIIUH:

BribepuTe oquH OTBET:

a. TMCIepCUOHHAas MOJIC/Ib

b. maTpuuHas Moenb

C. rpaduueckas MOJCIb

d. uHpOPMAIIMOHHAS MOJIEITH
Bompoc 2
WupopMmanonHast MOJIeIb, MOCTPOCHHAS B BH/IE Tpada 3a/1ay, 4TO MOKA3BIBACT:

BribepuTe oguH OTBET:

d. MOKa3bIBACT B3aMMOCBsI3b 3a4a4, JOKYMCHTOB, IoKa3aTese

b. nmoxassiBaer JBHXCHHEC ITIOTOKOB

C. IOKa3bIBaACT I/IH(l)OpMaLII/IOHHLIe IIOTOKH

d. IIOKA3bIBACT ABUXKCHUC I/IH(bOpMaIH/IOHHI)IX IIOTOKOB, B3aMOCB3b 3a1a4, JIOKYMeHTOB,
rokasareJjieit

Tect Kk pazaeay Ned

Bonpoc 1

Kax Ha3pIBaeTCs MaHHAsS MaTpHIIA:

ToxymeHTBIMaccuBbI

[Toxa3aTemny




P1

P2

Pn

Bribepure oguH OTBET:

a. ManI/I‘lHa}l MOACIb B3aHMMOCBSI3EH ITOKa3aTeiae JOKYMCHTOB U MaCCHBOB

b

ManI/I‘lHOG npeaACTaBJICHUEC OTHOIIICHUM IOKa3aTellel U JOKYMCHTOB yI[O6HO JJIs1 OHCHKH
HeO6XOHI/IMOCTI/I KaXKa0ro J0KyMCHTa U MaCCHBa B I/IH(I)OpMaHI/IOHHOM IIOTOKE U CHOCO6CTByCT BLI60py
PpaliuoOHaJIbHOI'O COCTaBa U COACPKaHUA JOKYMEHTOB B MaCCHUBaXx

€. Mozaenbs MaTpuIbl JOKYMEHTHPOBaHHS PaboT

d. Mozenb B3auMOCBs3el okaszaTesell TOKYMEHTOB U MaCCUBOB
Bompoc 2

Kax na3pIBaeTcs JaHHas MaTpuia;

HUtoroserit
gl (2., JIn  cToioer
P1 3
P2 1
Pm 1
Hrtorosa
ST CTpOKa

Bribepure oMH OTBET:

-
a. Marpwuua 3arpat pabo4ero BpeMeH!
-
b. Marpuna gokymeHT0000pOTa
C. Marpuiia pabo4ero BpeMeHH
d. Marpunia BpemeHH 3aTpar
KonTpoabnas padora
3ananue 1.

st naHHOTrO MH(POPMAIIMOHHOTO Tpada



K]
@
¥
¥
®
¥

[TocTpouTs MaTpHIly «II0Ka3aTeNIb HA TOKA3aTEIbY.

HUToOrosnli Tect

CkJtagpIBaeTcs U3 TeCTOB 1-4.

[punoxenue 2

e 7 OueHovHbIe CPeACTBA 1Jisl IPOBEIEHHS MPOMEKYTOUHOI aTTecTaAluM

a) IlmanupyemMsble pe3yibTaThl 00yYeHHS M OLICHOYHBIE CPeICTBA JJIsl POBEIeHUs MTPOMEeKy TOYHOM
aTTecTANMM:

Ilpumepnoe cooeprcanue:

Crpykryp
HBII1
[Inanupyemsbie
JIIEMEHT OneHouHBIE CpeNICTBa
pe3ynbTaThl 00YUICHUS
KOMIIETEH
1017078




Crpyktyp

HBIHN
DJIEMEHT
KOMIIETEH
197071

[Inanupyemsbie
pe3ynbTaThl 00YUICHHS

OneHo4Hble CcpeacTBa

IK-1- cnoco0HOCTHI0 IPUMEHATH HAYYHBIE METO/AbI IPU UCCIeJ0BAHNU 00bHEKTOB

npogeccuoHaIbLHOI 1eATeILHOCTH

3HaTh - OCHOBHBIE Pa3/IeIIb
KOJINYECTBEHHBIX
METO/I0B,;
Ilepeuenv meopemuueckux 6onpocos K sauemy:
- TUTIOJIOTHIO 1. Ienm u 3aga4n Kypca
yIpaBlIeHYECKUX 2. MaTtemaTu3anus COUUaIbHBIX HAYK.
peleHHit; 3. Lenb n 3HaUCHHE KOTMUECTBEHHBIX METO/IOB B
KOMILJICKCHOM aHaJIn3e.
- YCIIOBUS U 4. Knaccudukanusi Mozeneit 1 METOI0B OpraHNU3aLHOHHOTO
BO3MOKHOCTH HIPOCKTHPOBAHM.
BHIPAGOTKH PCIICHHS 5. MonenupoBaHye ynpaBIeHY€CKUX MPOLIECCOB C
HCIOJIb30BAaHUEM MEpP PACIIONIOKEHUS U MEP PACCESIHHU.
-aJITOPUTMBI BbIOOpa
3¢ (HeKTUBHBIX
ANbTEPHATHBHBIX
yIpaBJIEHYECKUX
JEUCTBUH
YMmertb aHAJIU3UPOBATh Ilpumepnisie npaxmuueckue 3a0anusn 011 3avema:
aNbTEepHATHBHBIC
BAPUAHTHI PEIIeHHI, 1. Pe3ynbraTel 00cnenoBanus GOKyc-TpyI MOKHO CUATATh
penpe3eHTaTUBHBIMU.
- pacCUuTHIBATh Ha
KpHUTEpHAIbHBIC Her .
2.Pe3ynbTartsl ... McCiIeqOBaHMH MOXKHO IIEPEHOCHUTH HA TPYIIIIbI
TIoKa3aTeIH i 00JIbIIIETO pa3Mepa
HOCJICIYIOMICTO HX Ka4eCTBEHHBIX
MCIIOJIb30BaHMs B KOJINYeCTBEHHbIX
BHIOOpE aIbTEPHATHB; KaOMHETHBIX
3. OCHOBHOI HETOCTATOK IKCIIEPUMEHTOB 3aKITIOYACTCS B ...
- paspabaTblBaThb MeEpHI | IPUCYTCTBHUH 3aKa34HKa SKCIIEPUMEHTA TIPH €T0 TPOBEICHUN
peanusaluy  MPUHATOIO | BO3SMOXKHOCTH MOJyYUTh HH(MOPMALHMIO ITyTEM JIMYHOTO OOIIEHHUS
pELICHHA: IUIAHUPOBATH | BLICOKOH CTOMMOCTH M JUIMTEIbHOCTH NMPOBEIEeHUSI
u ocymecTBIATh | 4. [IpearnouTutenbHbId MeTo T cOopa JaHHBIX B TOM Cllydae, eCiu
KOHTPOJIb HaJl | pe3yJIbTaT UCcCeI0BaHus CKIIAAbIBACTCS MOl BIUSTHUEM
peanu3anyeil pemeHnss | HECKOJIBKHUX MEPEMEHHBIX
Ompoc
WHTepBbio
Habmonenue
JKCHepUMEHT
5. IIpo6HBI MAPKETUHT OTHOCHUTCA K ...
HaOJIOICHUIO
AQHKETUPOBAHHIO
MIPOEKIIIOHHOMY METOJTY
IKCIIEPUMEHTY
Brnagers |- HaydYHBIMH METOJAMHU

MPUMEHSEMBIMH MTPH
MIPUHATHU
YIPABICHUECKUX
pElleHHUI;

3adanusn Ha peuwienue 3a0ay u3 npogheccuonanbHoll odaacmu,
KOMNJIEKCHble 3a0aHUA:

1.Ilycte Tpu 3KCHEepTa HEKOTOPOW (UPMBI, PACCMOTPEB MIECThH
BO3MOKHBIX BapUaHTOB MHBECTHIIMOHHBIX IIPOCKTOB, BBHICTABHIIN
clenyromue OauTbHBIE OLEHKHA (M0 JIeCATUOATUILHOW IITKae).
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- HaBBIKaMU
MPaKTUIECKOM paObOTHI 11O
coopy

HEO0OXOIUMBIX
MaTepUAJIOB, X
KOMIIJIEKCHOI OIICHKE,
aHAIIN3Y |
CucreMaTui3anuu B 4aCTu
pa3paboTKu u
peanu3anuu
YIpaBIeHIECKUX
peluIeHuil;

-MeTO/IaMH pa3pabOTKU U
O1eHKH 3(h(HEKTUBHOCTH
yIpaBIIEeHYECKUX
perieHuit

Onpenem/m) HanOoee HpeﬂHO‘ITI/ITeHLHHI\/’I WHBECTUIIMOHHBIN
IPOCKT, UCTIOJIb3Y I cIroco0 MCIWAHHOI'O OLICHUBAHMA

Mpoexm
JKcnepT
1 2 3 4
1 5 3 & 5
2 5 8 8 4
3 7 8 & 3}
CyrmapHbll 17 19 21 15
Gann

MEPBBII NPOEKT

BTOPOH IIPOEKT

TPETUIl OPOEKT

YETBEPTHINA MTPOEKT

IIATHIA IPOEKT

IIECTOU NMPOEKT

2.IIkana TeMneparyp — 3To

LIKaja MopsaKa

HOMMHATHBHAs IIIKaJa

IIKAJIa HHTEPBAJIOB

mkana Puxrepa

IIKaJIa HAUMEHOBaHUI

OpAVHAJbHAS [IKaja

3.1lIxana COUMOMETPUYECKOTO CTaTyca — 3TO
HIKaJAa NOpsAaKa

HOMMHATHBHAs IIIKaJja

IKaJ1a HHTEPBAJIOB

mkana Puxrepa

IIKaJIa OTHOUIECHUI

4. B mkane HHTEpBAJIOB:

OLICHMBAaHUE HEBO3MOXKHO

BO3MOXHO «CJIa00€» KaueCTBEHHOE OLICHUBAHUE
BO3MOXKHO TOJIBKO KOJIMYECTBEHHOE OI[CHUBAHHE
BO3MOKHO Ka4yeCTBEHHOE M KOJIMIECTBEHHOE OLICHUBAHUE

IIK-2- B1anenueM 0cCHOBaMH HH(POPMALMOHHO-AHATUTHYECKOH JeATeTbHOCTH U CIIOCOOHOCTHIO
NPHUMEHATH UX B IpodeccHoOHANTBHOI cdepe

3HaTH

- LIEJIK ¥ 3a7a4H
WHPOPMAIMOHHO-aHAIUT
WYECKOU NeATCILHOCTH;
- DTaITbI IPOBEICHHUS
HHPOPMAITHOHHO-AHATUT
WYECKOU NEeATCILHOCTH;
- IPpaBUJIa OPTaHU3AINN
1 0a30BBIE CXEMBI
peauzanuu
UHGOPMAIMOHHO-aHAJIAT
MYECKOH JeATeIbHOCTH,

Ilepeuens meopemuueckux 60npocog K 3auemy:
1. OOGmas xapaKTepUCTHKA MEP PACIIOIOKCHHS.

2. KonmndecTBeHHBIC METOIbI B OPTaHU3aIlUU U TPOBEICHUN
BBIOOPOYHBIX HAOJIOCHHI B OPTTIPOCKTUPOBAHUHT
YIPaBICHYECKUX MPOIIECCOB.

3. OcHOBHOE coziepKaHue Kypca.

4. JlucriepCHOHHBIN aHAIU3 B OPTTIPOCKTUPOBAHUH.

5. IlpumeHeHue KOPPEISAITMOHHBIX MOJICIICH B
OpPTTIPOEKTHPOBAHHH.
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KOMIIETCH
9051
- METOJIBI
MOJICJIUPOBaHHS,
IPUMEHSIEMBI B
MHPOPMAIIMOHHO-aHAIUT
WYECKOH NEeATCILHOCTH;
- METO/bI, COCPKaHUE U
(hOpMBI ITPOIIECCOB
MPUHATHS
CTPaTErMUECKHUX,
TAKTHYECKUX U
OIEPATUBHBIX PELICHUI
MEHEHDKMEHTOM
OpraHu3alny;
- METO/IbI OIICHKHU
KauecTB 3KCIIepTa;
- METO/Ibl OPTaHU3aLNH U
MIPOBEJICHUS IKCIIEPTHU3
Y™meTs - OIIPENENATh KpUTEPUH U | IIpumepnsie npakmuueckue 3a0anus 01 3auema:
OTpaHMYEHUS TTOUCKA . .
5 hEKTHBHBIX METOMIOB 1.B xakoii HCTOPUYECKHI IEPUO]T YEIOBEUECTBO HAYAIIO
yTIpABICHHS, HCIIOJIb30BaTh METO/IMKY, KOTOPYIO MBI Ha3bIBa€M KauyeCTBEHHOM?
1. Jo naweit spel. 2. B cpenneBexoBbe. 3. B HoBeluil nepuo, B
- AHAJTM3UPOBATh U JIBa/IIATOM BEKE.
OIICHUBATH 5
NPUHIMAEMbIE 2. K xakoMy nepuoly OTHOCUTCS MCTIOJIb30BaHUE KaUeCTBEHHON
CTpaTermueckie, METOJIOJIOTHH B akazieMuueckux uccnepoBanusax? 1. Cepenuna
TAKTHYECKIE 1 XIX B. 2. Konery X1X B. 3. Hayano XX B. 4. Cepenuna XX B. 5.
OIEPATUBHBIE PEILICHUS; Hagano XXI 5.
- paspaGaThBaTh 3. KT0 U3 nepeuyrcieHHbIX HUKE YUSHBIX 3aHUMAJICS TPodieMaMu
MEXAHW3M peaH3alui anTpononoruu? 1. bponucnaB Manunosckuit 2. Yapns3 Kynu 3.
YIIPaBIEHYECKOT0 [TutT Pusepc 4. ®pani boac
PCILICHHA, 4. B yeM 3aKimroyaniach METOA0JIOTHYECKAsi OCOOCHHOCTh
) oueHnBath | MCCIEIOBAHMS UYapmssa byrra? 1. B mpoBeaeHun uccieaoBaHms
> HEKTHBHOCTD KayeCTBEHHBIMH MeToaMH. 2. B KoMOMHHpOBaHUU KauyeCTBEHHBIX
YHpaBIeHIECKUX 1 KOJIMYECTBEHHBIX METO/IOB. 3. B paboTe MeToi0M HaOIrOIeHHS.
peleHuit
5. Kaknmu MeToamMu osib30Bainuch uccienosareny CuaHei u
Bbearpuc ¥Y>06r1? 1. Habmogerne 2. @okyc-rpynmsl 3
WuTepBpronposanue 4. ConuoMeTpust.
Brnaners |- aHanuTHUECKUMU 3adanus na peuwtenue 3a0ay u3 npogheccuonanbHoll odaracmu,

METOJaMU PECIICHUA
IIOCTABJICHHBIX 3a1a4,

- TEXHUKOMW aHanu3a u
oTOOopa BaKHEHIIICH
nHbOpMaIH;

KOMNJIEKCHbIE 3a0aHUS:

1. Ecitu Bl cTpeMuTech K BRICOKOMY MPOIICHTY BO3BpaTa OTBETOB,
XOTUTEC COKOHOMUTH CPEACTBA HA IIPOBEACHHUE NCCICAOBaHUA, U Y
Bac OrpaHUYCHO BpCMs. Binstane HCCJICA0BATCIIA HA pCCIIOHACHTA
Bac ne 6ecriokout. Bel mpeanouTere ... onpoc mo TeaedoHy
OTIPOC TI0 MOYTE

JIMYHOC MHTCPBLIO
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- TCXHUKOM
CPaBHUTEJIFHOTO aHau3a
-OIpeETIECHUS
aJbTEPHATHUB B MIPOLIECCE
MIPUHSATUS
CTpPaTETNYECKUX,
TaKTUYECKUX U
OINEpPaTUBHBIX PELICHUN;

- HaBBIKAMHU OIICHKH
3¢ pekTUBHOCTH
pereHuit

2. Mara3uHHbIe TE€CTHI, HAIIPaBJICHHbIE HA TECTUPOBAHHUE
ANbTEPHATUBHBIX KOHIIETIINH YIIAKOBKH TOBAapa OTHOCATCA K ...
JKCIIEPUMEHTaM.

nabopaTopHBIM

NnoJieBbIM

JIOMAIITHUM

3. Metoz c6opa uH(opManuu, MpeaycMaTpUBAIOIIHA TPYIIIOBYO
JUCKYCCHIO, KOTOPast HallpaBIseTCsl MOAEPaTOpPOM
AHKETHUpOBaHUE

['myOnHHOE MHTEPBEIO

OKCHepuMeHT

DoKyc-rpynmna

4. Tun HaOIFOIEHNS, PEAYCMATPUBAIOIINIA UCTIOIH30BAHHE
3apaHee pa3pa0OTaHHOW CXEMBbI M CTAHIAPTHOTO JIHCTa
HaOJIOICHU

IIpsimoe

OTKpBITOE

Hectpyxrypuposansnoe

CTpyKTYpHpOBaHHOE

5. Metox c6opa TaHHBIX, MTPETyCMaTPUBAIOIININ HCIIOIb30BaHNE
acCcolMaTuBHBIX TECTOB

Habmonenne

AHanm3 nmpoToKona

Ompoc

ITpoekunoHHBbIH

6. OCHOBHOE MPEUMYIIIECTBO HAOIFOICHNS, KaK MeToa coopa
JAHHBIX 3aKJIIOYAETCS B ..

MPUCYTCTBUU 3aKa34MKa UCCIEI0OBAHUS IIPU IIPOBEIECHUN
HaOIIONECHUA

BO3MOXKHOCTH TTOITyYUTh HH()OPMAIIMIO ITyTEM JINYHOTO OOIICHHUS
OTCYTCTBUM BJIMSIHHSI HA H3y4YaeMble SIBJIEHHS €O CTOPOHBI
HccJeaoBaTes

7. Eciiu Bl cTpemMuTech K BRICOKOMY TIPOIIEHTY BO3BpaTa OTBETOB,
y Bac noctaTouHO CpeacTB, OTpaHHYEHO BpeMsl, a BIUSIHUE
HCCIIe0BaTeNs Ha pecroHAeHTa Bac He 6€CTTOKOUT, TO Be
MIPEIIOUTETE ...

orpoc 1o Tenedony

OTIPOC IO TTOYTE

JIMYHOE HHTEPBBIO

8. OCHOBHOE ITPENMYIIECTBO MTAHENBHOTO METO/1a UCCIIEA0BAaHUS,
COCTOHT B ...

3¢ (hexTe «CMEPTHOCTH MaHEIIN

BO3MOKHOCTH PeryJIsipHOro U3y4eHHs MOBeAeHUs!
norpedurenei

BBICOKOW CTOMMOCTH MCCIIETOBAHUS

SKOHOMHMYHOCTH HaHEIBHOTO UCCIICIOBAHUS

9. OTnrumne KayecTBEHHBIX UCCIE0OBAHUM OT KOJTMYECTBEHHBIX
WCCIIETOBAHUN COCTOWT B TOM, YTO OHH HAaIpaBJieHBI Ha ...
00bsicHeHUe HADII01aeMBbIX SIBJI€HH U NOMOTral0T BLIIBUHYTh
TUNOTe3bI HCCJIEI0BAHMS

MIOJTyYeHHUE IOCTOBEPHBIX CTATUCTUYECKHUX NAHHBIX U IPOBOIATCS
C TIOMOIIBIO YTIOPSTIOYEHHBIX MPOLIEAYP

cOop TepBUUHON MapKETHHIOBOW MH(opManmn

10. Lenu uccaenoBaHus ¢ IOMOIIBIO (GOKYC-TPyIII

ITomydyenune craTHCTHYECKH 3HAYNMON MHGOPMAITHH O
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MIPEANOYTEHUSAX PECIIOHIEHTOB, U3y4YeHHE MOTHBOB MOKYIIKH
TOBapOB

BbiaBUIKeHHE TUIIOTE3 HCCIe0BAHNS, H3yUYeHHe MOTHBOB
NMOKYIIKM TOBAPOB, PEAKIINM HA HOBbIE TOBAPHI, OTHOLIEHUS K
pekJjiame

TectupoBanne norpeduTeneil, U3y4eHrne OTHOIIEHHS K peKiamMe
11. IIpoeKIIMOHHBIE METOABI OTHOCSATCSA K ... UCCIEAOBAHUIM.
KOJMYECTBEHHBIM

Ka4eCTBEHHbIM

OnucaTeIbHbIM

12. Knaccudukanus nanesien o XapakTepy U3y4aeMbIX eINHHIL
KparkocpouHsle, 1oarocpodHsie

OO6mue, cienaIn3upOBaHHbIE

TpanuinuoHHbIe, OMHHOYCHBIC

IHoTpeduTenbckue, TOProeuie, MPOMBINIIEHHbIE

13. OcHOBHOE MPEUMYILIECTBO ONPOCA COCTOUT B ...

OTCYTCTBUH BJIMAHUA HA U3YUACMBIC ABJICHUA CO CTOPOHLBL
Ucclle0BaTeLl

BO3MOKHOCTH Ta0yJIMPOBAHMS MOJTYYEHHBIX JAHHBIX H
NpOBeeHUs] CTATUCTHYECKOr0 aHAJIU3A Pe3yJIbTATOB
MIPUCYTCTBHUHU 3aKa34uMKa UCCIIEIOBaHMS MIPU MIPOBEJCHUH OTIpoca
14. Tun uccrnenoBaHuil, KOTOPbIA MOMOTAET BBIIBUHYTh
BO3MOXHBIE THIIOTE3bI HCCIEIOBAHMUS, 3TO ...HMCCIECIOBAHUS.
KayecTBEHHbIE

KOJIMYECCTBCHHBIC

onucaTtenbHbIe

15. MeToabl c60opa 1aHHBIX, HCTIOTIb3yEMbIe TIPH MTPOBEIECHIH
KOJIMYECTBCHHBIX I/ICCJ’IGJIOB&HI/Iﬁ

Dokyc-Tpynibl, HaOIIOAECHUS, IKCIIEPUMEHTHI

Omnpockl, HAOIIOAEHNS, SKCIIEPTHBIE OLIEHKU

I'myOGuHHBIE MHTEPBBIO, TeTe()OHHBIC HHTEPBHIO, TOYTOBBIE
OIIPOCHI

Omnpocsl, na"neaun

JAIIK-7- cioco0HOCTHI0 MPUMEHSITH METOAbI MPOBeIeHUsT KOJTUYECTBEHHOT0 AaHAJIN3a OPraHnu3aluu
AOKYMEHTAIMOHHOT0 00ecrneyeHus ynpaBjaeHus U1 ApXHBHOT0 XPaHEHUsI TOKYMEHTOB B KOHKPETHOM
OpraHn3anun

3HaTH

-OpraHu3alHIo Mmpolecca
pa3paboTku
YIpaBIIEHIECKUX
peLIeHnH;

-OCHOBHBIE
MaTeMaTU4YECKUEe MOJEIIU
MIPUHSATHUS PEILECHU;

-OCHOBHBIC IIOHATHUA,
IIPUHLOUAIIBI 1
METOO0JIOTHUIO
MaTeMaTU4YCCKOI O
MOACIIUPOBAHUA,

-TCOPETUYCCKUEC OCHOBBI

Ilepeuens meopemuueckux 60nPoCoe K 3auemy:
1. MareMaTHueCcKOe MPOrpaMMHUPOBAHHE.

2. MeTop!1 yuéTta BEpOATHOCTHBIX (DAKTOPOB B
MIPOEKTHUPOBAHUY YIIPABICHUECKOMN MEATETLHOCTH.

3. Mogenu aHaIUTHYECKOrO TUIIA.

4. MatpuvHOe MpeCTaBICHUE OTHOIICHUH MoKa3aTeneh 1
JOKYMEHTOB.

5. MaTpu4Hast MOJIENb B3aUMOCBs3eil (PyHKIIMOHATBHBIX
OJIOKOB.

6. OO6IIre MOMOKEHNUST IMUTAIIMOHHOTO MOJICTUPOBAHUS
JESTENBHOCTH TIOAPAa3 IEIICHHIA.
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Y METOJbI
KOJIMYECTBEHHOTO U
Ka4yeCTBCHHOI'O aHaIn3a
MIpU MIPUHATHN
YIPaBICHUECKAX
pelieHui;

-3Tarbl MOCTPOCHHUS
9KOHOMHYECKHX,
(hMHAHCOBBIX U
OpTraHU3aIHOHHO -
YIPaBICHYCCKUX
MOJEJIEH B 3a1a4ax
pa3paboTku
YIPaBICHYCCKUX
peleHuit

YMets

- pelIaTh TUIIOBbIE
MaTeMaTH4YEeCKHE 3a1a4H,
WCIIOJIb3yEeMBbIE TTPU
NPUHATHA
YIpaBIeHUYECKUX
pelIeHui;

- MCTIOJIb30BaTh
MaTeMaTUYECKUU S3bIK U
MaTeMaTHYEeCKYIO
CHUMBOJIUKY TPU
MOCTPOEHUU
OpraHu3alMOHHO-YIIPABI
€HYECKUX MOJIETICH;

- IPUMEHATH MCTOAbI
KOJIMYECTBEHHOTO U
Ka4eCTBCHHOTO aHaJIn3a
[IPU OPUHATAN
YIIPABJICHYECKUX
peuieHuii;

- OIICHUBATH
aJICKBaTHOCTh
SKOHOMUYECKHX,
(HHAHCOBBIX U
OpTraHU3aIMOHHO-YITPABIT
E€HYECKHX MOJIeNiel B
3a/1a9ax pa3pabOTKu
YIPaBICHUECKUX
pelieHuit

Ilpumepnivie npaxmuueckue 3a0anus 011 3auema:

1.KopupoBaHnue BOIIPOCOB B aHKETE WJIM UHTEPBBIO TPOBOAMTCS B
nessax: 1) COKpBITHSI MOJUIMHHOTO 3aMbICiIa UCCIIeI0BATENS OT
pecroH/IeHTa; 2) O0JIerYeHus] CTATUCTHUECKON 00paboTKH, a
TaK)Ke KOMITbIOTEPHOTO BBOJIAa JAHHBIX; 3)yMOPSIOUEHUS
oJIy4aeMoi nepBUYHON MH(popMauy; 4) MOMOIIN PECIIOHACHTY
B TIOHMMAaHUH MOJUTMHHOTO 3aMbICIIa UCCIIEI0BATEIS.

2. CBsI3b MEXIY ABYMsI IEPEMEHHBIMU NPOSBIIsieTcs B: 1)
YCTONYMBOCTH (HEM3MEHHOCTH) 3HAYSHHH OJTHOM MepeMeHHOM
[IpY U3MEHEHWH 3HAYCHUH NIpYroi; 2) BO3ACHCTBUN Ha XapaKTep
OTBETa MOPSAKA, B KOTOPOM BOIIPOCHI pa3MEIIeHHBI B BOIIPOCHUKE;
3) u3MeHeHN! 3HaYSHUH OTHOM MMePEeMEeHHON NPU H3MEHEHU !
3HA4YEHUI Opyroil NepeMeHHOH; 4) HANWYUU OJJMHAKOBOTO
BepOAITEHOTO BBIPAKECHHUS.

3. B ocHOBe KmaccubuKayu JaHHBIX COTIMOIOTHIECKOTO
WCCIIETIOBAHMA JISKUT: 1) rpyNnupOBKa JAaHHBIX 1O 33JaHHOMY
MPU3HAKY; 2) PacHojIOKEeHUE JaHHBIX B PAHXUPOBAHHOM psiny; 3)
3aHECEHHUE TaHHBIX B 3apaHee 3aroTOBJICHHBIE TaOIUIIE; 4)
paccTaHOBKa CTATUCTUYECKUX JAaHHBIX MO PA3IMYHBIM KJIACTEPAM.

4. Penpe3eHTaTUBHOCTHIO COLUOJIOTHYECKOTO UCCIIETOBAHMUS
HasbIBaeTcs: 1) BeIMUnHA, XapaKTepu3yromas 00beM 1 MacITadbl
HCCIICAOBAHMS; 2) TIOHATHE, OTIPEICISIIOIIee HAICKHOCTD U
JIOCTOBEPHOCTH IMOTYUCHHBIX JAHHBIX; 3) CTCTICHD
COTJIACOBAaHHOCTH BBIJBUTAEMBIX TPEATIONIOKCHUN C
TOCTIOJICTBYIOIICH COIMOIOTHYECKON TTapaiurMoit; 4)
COBOKYITHOCTh CBOWCTB BRIOOPOYHOM COBOKYITHOCTH,
MO3BOJISIFOIIUX € HA MOMEHT OTIPOCa BBICTYIIATh B KAYECTBE
«TIPEJICTABUTEIIS TEHEPATEHOW COBOKYITHOCTH.
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5. lana runote3a «300perarenb, UCTIBITHIBAIOIIUT
SKOHOMHUYECKHE TPYAHOCTH, C OONBIIEeH BEpOATHOCTEIO Oy IeT
roJ0coBaTh MPOTUB KaHUIATa, COCTOSILETrO B TOM K€ MapTHH, YTO
1 HaxOJSIIUICS y BIAaCcTH MPE3UACHTY. B kauecTBe 3aBUCHMOiA
[IEPEMEHHON B HEH BBICTYIIAET: 1) ypOBEHb SIKOHOMHYECKUX
3aTpyJHEHMH; 2) paBsias napTus; 3) xapakTep rojlocoBaHus; 4)
sIBKA Ha BEIOOPBHI.

6.Tabmuia, B KOTOPOU TPYNITUPYIOTCS TaHHBIC 11O BBISIBICHUIO
CBSI3M MKy IByMsI IEPEeMEHHBIMH, Ha3biBaetcs: 31 1)
MepeKpecTHas Tadiuia; 2) Tadyasrpamma; 3)tadnous; 4)
MaTpHIIA.

7. lomnexariee B Tabnuie — 3To: 1) Ha3BaHUE TaOIHIIBI, KOTOPOE
PacKpBIBAET CTPYKTYPY FPYIIUPOBKH; 2) TO, YTO MOJICKUT
OIMCAHHIO, T. €. YKa3aHUE IEPEMEHHBIX H TeX KOHKPETHBIX
3HAYEHUH, KOTOpbIE OHU MOTYT IPUHUMATD; 3) YHCIIOBHIE
3HAYEHU IEPEMEHHOM, pa3HeceHHbIe Mo rpadam; 4) BepOanpHOE
OTMCaHNE TIEPEeMEHHBIX, MOIJICKAIIUX aHATH3Y.

8. BenmuuunHa nqucriepcuu (CpeTHEKBAAPATHIECKOTO OTKIIOHCHMS)
MTOKa3bIBaeT: 1) YMCIOBOE 3HAUEHNE CPEAHEN BETHMUNHBI
MEPEMEHHO; 2) CHITY CBA3U MEXTy IByMs U O0Jiee MepeMEHHBIMU;
3) HanpaBJICHUE CBS3M MEXIy U 00JIee epeMEeHHBIMU; 4) CTEICHb
pasbpoca Bcex 3aUKCUPOBAHHBIX 3HAYCHUH MTEPEMEHHON BOKPYT
CpeIHero

Bnaners

- IpHeMaMH TIOCTPOEHUS
Y MCTIOJIb30BAHUS
SKOHOMUYECKHX,
(hMHAHCOBBIX U
OpraHu3allMOHHO-YIIPABI
€HYECKHX MOJeJIel B
3agadax pa3paboTKu
YHpaBIeHIECKUX
peuieHuii;

- MaTeMaTHYECKIMH,
CTaTHCTUYCCKUMH U
KOJIMYE€CTBCHHBIMU
METOJaMHU PEIICHIS
THTIOBBIX
OpTraHU3aIMOHHO-YITIPABI
C€HYECKHUX 3a/ad4;

- HaBBIKaMU NIPUMEHEHHUS
0a30BOro MPOrpaMMHOT0
HMHCTpYMEHTapUs
MaTeMaTHYEeCKOIo

3adanus na peuwienue 3a0ay u3 npogheccuonanbHoll odaracmu,
KOMNJIEKCHble 3a0aHUA:

YUTO MOXKET CITY>KUTh UHCTPYMEHTOM NIPU MPOBEACHUU
HCCIeIoBaHusl OnorpaduaecKuM METOA0M?
1./lHeBHMKY HAOJIOICHUS.

2.JIHEBHUKOBBIE 3aIUCH.

3.IIucepma.

4.1IpoTOKOJIEI CYyeOHBIX 3aceqaHuil.
5.Marepuansl cleCTBUS.

6.MenuuuHCKuE KapThl.

7.Matepuaibl ra3eTHBIX WU KYPHAJIBHBIX CTATEH.
8. TpaHCKPUNTHI TITyOMHHBIX UHTEPBEIO.

9./laHHBIE MAaCcCOBBIX OIIPOCOB.




Crpyktyp

HBIHN
DJIEMEHT
KOMIIETEH
197071

[Inanupyemsbie
pe3ynbTaThl 00YUICHHS

OneHo4Hble CcpeacTBa

MOACIIUPOBAaHUS B
YIipaBJICHHUU




0) Iopsinoxk npoBeaeHNs MPOMEKYTOUHON aTTeCTAMM, MOKA3ATEH U KPUTEPUH OLIEHUBAHUS
[TpumepHas cTpyKTypa U ColiepKaHue MyHKTa:

ITpoMeskyTOoUYHast aTTeCTAIHsI 0 TUCHUILTHHE «IlepcoHaTbHbIC TaHHBIC M UX TOKYMEHTHPOBAHHE)
BKJTFOYAET TEOPETHUECKHE BOMPOCHI, TIO3BOJIAIOIINE OIICHUTh YPOBEHb YCBOCHHUS 00YUYAIOIIUMHCS 3HAHHH,
U IPAKTHYECKUE 3a/1aHHs, BBIABIISAIONINE CTEIICHb C(HOPMUPOBAHHOCTH YMEHUH U B ICHUH, IPOBOIUTCS B
¢dopme 3auera

IMoka3zaTe/in U KPUTEPUHU OLIEHNBAHUSI 3a4eTa:

— Ha OLICHKY «3aYTeHO0»— 00yJaroIHUIics JEeMOHCTPUPYET BBICOKHI YPOBEHb CHOPMHUPOBAHHOCTH
KOMIIETeHIINH, BCECTOPOHHEE, CHCTEMaTHIECKOe U TITy00KOe 3HaHNe y4eOHOro MaTepuraia, CBOOOIHO
BBITIOJIHACT HpaKTI/I‘-ICCKI/IC 3aJlaHus, CBO6OILHO OHCpI/IpyCT 3HAaHUSIMH, YMGHI/ISIMI/I, HpI/IMeHHCT X B
CUTYyaIUAX MOBBIIIEHHOHN CII0XKHOCTH.

— Ha OLCHKY «HE€ 3aYTCHO»— 06y11a}01111/1171¢5{ HE MOJKET IMOKa3aTb 3HAaHUA HAa YPOBHEC BOCIIPOU3BCACHUA U
0OBSICHCHHS I/IH(l)OpMaLII/II/I, HE MOXKET IMOKa3aTb MHTEJIJICKTYAJIbHBIC HABBIKW PEINCHUA IPOCTHIX 3a4a4.

[punoxenue No3

KOJIMYECTBEHHBIE U KAYECTBEHHBIE METO/bI

Memoouueckue yrazanus
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BBEJAEHUME

I. MATEPUAJI JJIAA JEKIITMOHHOTI'O BJIOKA

1. KOJIMYECTBEHHBIE UCCJIEJOBAHUA

1.1. MeToaosiornyeckue nNpoodJeMbl KOJIHIECTBEHHBIX HCCIeT0BAHUT

[TpoGemMbl U3MEPEHUsI PEICTABISIOT OOJIBIION UHTEpEC AJIsl BCEX HAYK, HO B HACTOSIIICE BpeMs B
Pa3IMYHBIX HayKaX OHHM TPaKTYIOTCS 1Mo-pazHomy. [Ipus Kk HaM 13 eCTECTBEHHBIX HAyK, TIOCTEIICHHO C
XIX B. OHU CTaJIU IPOHHUKATh B ICUXOJIOTHIO, COLHOJIOTUI0, SKOHOMHUKY, M1EIarOTUKY, TUHTBUCTHKY U
Jpyrue oOLIecTBEHHbBIE HAYKH.

OCHOBBI TEOpPHH U3MEPEHHH 3aJI0KEHBI TAKIMH yaeHbIMH, Kak A. Jlebepr, H. Kemm6ern, C.
CruseHnc, [1. ®umbepH, k. hon Hetiman, O. Maprenmreps, [1. Cynnec, [[x. 3unec, . [1panuaris, P,
duuiep U APYTUMH.

Ha nmpakTuke 4acTo TOJKOBaHHE TEOPETUUECKOTO U MPAKTUYECKOT O MPUMEHUTEIBHO K KOHKPETHBIM
JUCIUIIMHAM HE JOCTATOYHO YETKO.

KonnyecTBeHHnbIe MCTOAbI HaCTO OTOXACCTBIIAIOT C KKOJIUYCCTBCHHBIMHU HCCICAOBAHUAMMN)).
KonunuecTBeHHbIE METOJbI NPEACTABIIAIOT KOJIMYCCTBCHHBIC pa3aCiibl MATEMATUKU.

Baxno OmpeaCInTb, KAKUC CBOMCTBA 00BEKTA MOXKHO HU3y4aTb KOJIMYCCTBCHHO.

«KomuecTBeHHBIE HUCCICIOBaHHUA) - IIOHATUC Goitee MHUPOKOE, HEM «KOJIUYCCTBO». B
KOJMYCCTBCHHBIX UCCIICAOBAHUAX C IOMOMIBIO MAaTCMATUKHU MTOJIYy4YarOT PE3YJIbTAaThl, AJICKO HE
OrpaHUYMUBAIOIINECS TIOHATHEM «KOJIUYCCTBOY.

B ¢unmocodckom moHMMaHUN KOJIMYECTBO €CTh TaKas OMPEeIeIeHHOCTh Bellleid, Oaromapst KOTopoit
(peanbHO MM MBICIIEHHO) €€ MOXHO Pa3JIeINTh Ha OJHOPOIHBIE YaCTH U COOPATh 3TH YaCTH BOEIHHO.
Kaxnp1it mpeaMeT — 3To eTUHCTBO OMPEACTIEHHOTO KOJIMYECTBA U KauyeCcTRa.

H3BecTeH Te3uc o CAWHCTBC KOJIHMYCCTBA U Ka4C€CTBA. BepOfITHO, m000€e KauecTBO HeceT B cede
OIPEACIICHHBIC KOJINMYECTBCHHBIC KOMIIOHCHTHI.

HMeroTcs momeITKH MMPOTUBOIIOCTABUTHL KOJIMYCCTBCHHBIC UCCICAOBAHUA NU3YYCHUTO KauyeCTBCHHOM
CYIITHOCTH HBJICHI/IfI, OTCroaa TCPMHUHBI «KaYCCTBECHHO-KOJINYCCTBCHHBIC XapPaKTCPUCTUKU» U PACCYKIACHUA
O IpEeUMYyHIECTBAX KaUC€CTBCHHBIX IMIEPEA KOTMUCCTBEHHBIMU METOOOB. Takoe MIPOTUBOIIOCTABJIICHUC
6ecmouBeHHo. OHO npeamnojaracT pa3gcJibHOC UCIIOJIb30BAaHUC 3TUX TCPMHUHOB, YTO HCHCHGCOO6pa3HO.

" Haao COrJIaCUTHCA C PAAOM YUYCHBIX, CHUTAIOIHNX, YTO KOJIMYCCTBO U Ka4YC€CTBO HAAO U3Yy4YaTh
COBMECTHO, T.C. 000€ KaueCTBO UMEET KaKHE-TO KOJUUYSCTBEHHBIE XapPaKTCPUCTHUKHU.

OTa CBA3b HE BCETAa MPOABIIACTCA 1OCTATOYHO YETKO, OJHAKO OHA €CTh. Tak xomm4ecTBo
JAOKYMCHTOB (,Z[OKYMGHTOO6OPOT3) SABJIACTCA HC IPOCTO YHCIIOBOH XapaKTepHCTHKOfI, a 3aBHUCHUT OT
KauyeCTBCHHOM CYIIHOCTH JOKYMCHTOB.

besycinoBHO, YTO HEKOTOpHIE CBOIMCTBA MPEIMETOB U SIBJICHUN MOTYT TIOJ1aBaThCs M HE
MOIJIaBaThCS KOJIMYECTBEHHOMY HCUUCIICHUIO, OJJHAKO KaK CBUICTEICTBYET OIBIT, 0COOCHHO Ha MPUMEpe
0OIIIECTBEHHBIX HAYK, YTO [0 MEpPE Pa3BUTHS HOBBIX METOJIOB U HMHCTPYMEHTOB HCCIIEIOBAHUS YHCIIOBBIE
BBIPXCHHS TOJTy4alOT CBOWCTBA, paHee He T0/1aBaBIINeECs KOJMUYECTBEHHOMY OIMCAaHUIO.



Hcmnonp3oBanue MOOBIX KOJTHYECTBEHHBIX METOJIOB, B3ATHIX U3 JPYTUX 00JIACTEH, JOIKHO OBITH B
TIEPBYIO OYEepeIb OPUEHTHUPOBAHO HA TIPEIMET U3YUEHUS IF000H NUCITUIUINHBL, YPOBEHB €€ TEOPETHUECKON
OpraHu3aIHH.

Opraam3anmoHHOe TPOSKTHPOBAHHUE, KK TUCITUTUINHA, HAXOIAIIAsACSA Ha CTHIKE OOIIECTBEHHBIX
€CTECTBCHHBIX HAayK, TAKUX KaK TEOPUs YIPABICHUS, COIIMOJIOTHS, KHOCpHETHKA, NH(OPMATHKA,
BBIUMCIIUTEIbHAS] TEXHUKA, TICUXO()U3UOJIOTHS, SPTOHOMHKA U JIP., 0€3YCIOBHO YUNUTHIBAsS YPOBCHb
(hopManM3anuy UCCIEAYEMBIX OOBEKTOB 1 BOSMOYKHOCTH WX YHCIIOBOTO BEIPAKEHUS OBLIIO 3HAYUTEITHHO
CHJIbHEE TIPEPACIIONOKEHO K KOMYECTBEHHOMY UCUHCIICHHUIO.

IIpenMeT KOMMYECTBEHHBIX HCCIIEIOBAHIA B OPTTIPOEKTHPOBAHUN — 3TO TO XK€, YTO U IIPEIMET
OpPTTIPOEKTHPOBAHMUA.

Bwmecte ¢ Tem HGJ'II)II‘/'I psaa O6’LCKTOB, HU3y4aCMbIX OPIrIpOCKTUPOBAHUCM, CUIC HEC TOCTUT JOCTATOYHO
BBICOKOT'O YPOBHA IJIA IIPUMECHEHUA MaTEMAaTUYCCKUX METOIOB.

B cBs31 ¢ 3TUM BO3HUKAIOT TPYAHOCTH YCTAHOBJICHUS €IUHUI] U3MEPEHUS, YTO MPECTABIISET
0cOoOEHHbIE TPYAHOCTH B TyMaHUTapHBIX HAyKaXx.

IToaToMy mpy MCTIONB30BAHUN U3MEPEHUI B OPTIIPOEKTUPOBAHUH YaCTO PUMEHSIOTCS U
TEOPETUKO-UH(POPMALIMOHHBIE U SHTPOIUNHHBIE MEPHI, B HEOOXOIUMBIX CIydasx U aKCHOMAaTUIEeCKHE
TEOpUH.

Tak npu aHanmM3e CONEPKATEIBHOCTH TPYAa MOT'YT UCIIOJIb30BaThes (Tocie hopMaIn3alnn) Takue
MIOKAa3aTeNH, KaK pa3HOPOAHOCTh, HOBU3HA, 00beM HH(POPMALIUH, CTEIICHb AITOPUTMH3AaLUN METOI0B
pemeHns. DTH TIOKa3aTelld OLICHUBAIOTCS DKCIIEPTaMU IO HIECTH OAJUTBHOM CHCTEME, TIOCIIE Yero
oTpeeNsieTCs] UHIEKC COAepKaTeIbHOCTH KaXKJOW KaTerOpUu.

HpI/I HCIIOJIb30BAHNU KOJIMYCCTBECHHBIX MECTO/I0B B OPTTIPOCKTHPOBAHWU B HAYAJIC IPOCIICIKUBACTCA
JUHaMHKa OTACIIbHBIX O6’beKTOB, a 3aTEM BBIABJIAIOTCA CBA3U MCKAY O6’beKTaMI/I, nux KJ'IaCCI/I(bI/IKaHI/DI n
KOppeiaianus. HepBBIﬁ nmoaxon CBA3aH C IMOJTYUCHUECM KOJIMYCCTBCHHBIX XapAKTCPHUCTHUK I OCHKHU
HBHCHHfI, BTOpOfI — YCPE3 KOJIMYICCTBCHHBIC ITIOKA3aTCIIN 00BEKTOB NOJIY4YCHUC KaUCCTBCHHBIX CTPYKTYD.

OpraHu3aimoHHOE MTPOEKTHPOBAHUE, MTPeIoarampiee pa3padoTKy U BHEIPEHHE MTPOSKTOB
paloHANH3AINY YIIPABICHYECKOTO TPY/Ia, UMEET OTPOMHOE 3HAUCHHE ISl TIOBBIIEHUS 3P PEKTUBHOCTH
paboThI YUPEKACHUN U OpraHU3alIHA.

Pa3BuTHE KONMMUYECTBEHHBIX U B IIEPBYIO 0UYEPENb MATEMATUIECKMX METOAO0B MO3BOJISET IPUMEHSTD
WX B OPTTIPOSKTHPOBAHUH KaK Ha CTaJIUM 0OCIIEIOBAHNS, TAK U ITPH NATbHEHIIIEM TPOSKTUPOBAHUN CUCTEM
yIpaBlieHHs U CIy)0 JOKyMEHTAIMOHHOTO 00ecTieueH s yIpaBIICHUSI.

HpI/IHHI/IHI/IaIIBHO HOBBIC BO3MOYXHOCTH IMPAKTUYCCKOI'0 MCITIOJIb30BaHUA PE3YJILTATOB
MaTeMaTHIEeCKOM OINITUMH3AalIMU B KOHKPETHBIX 3agadax IMPOCKTUPOBAHUA OPTraHU3aAl[MOHHBIX CUCTEM
O6YCJ'IOBJ'H/IBaCT IOABJICHUE HOBBIX MAaTCMAaTHYCCKHUX MCTOI0B.

Hcnonb3oBaHre COBPEMEHHBIX CPEJICTB TEXHUKH, a TAKIKE CPEJICTB cOOpa pErUCTPaIiU B Tiepeiavn
JaHHBIX MPH (OPMHUPOBAHUU M 00PaOOTKE UCXOAHBIX JAHHBIX ISl POSKTUPOBAHUS [TO3BOJIMII I0-HOBOMY
OpraHU30BaTh MPOLECCH 00CIIEA0BaHNUS 00BEKTOB, IEPECMOTPETH TPAAULMOHHbBIE HHANBUAYaJIbHbIE
MIOJIXOJIbI K TIPOBEJICHHUIO aHKETUPOBAHHS M HHTEPBBIOMPOBaHUs, 6osee 3ppekTHBHO OpraHn30BaTh
CPaBHUTEJBHBIN aHATIN3 Pe3yIbTaTOB (poTorpaduil TEXHOJOTHYECKHX MPOIIECCOB 00pabOTKH
MH(POPMALUH.

Oco0oe 3HaYeHHEe UMEET MIPUMEHEHNE MAaTEMaTHUECKHX METOJIOB IIPH MPOSKTUPOBAHUH.

Tak, mpu NpPOEKTUPOBAHUY OPTraHU3AIIMOHHBIX CTPYKTYP U TEXHOJIOTMYECKUX MPOLIECCOB
3¢ $EKTHBHO UCTIONIB30BaHHE MHOTO(AKTOPHOT'O KOPPEISITHOHHO-PETPECCHOHHOTIO aHAIN3a, THHEHHOTO U
HEJIMHEHHOTO MPOrPaMMHUPOBAHMS, IPHU ONITUMHU3AIUU TOKYyMEHTO000pOTa — TMHEHHOTO
MPOrpaMMUPOBAHUS (33]]a4X TPAHCIIOPTHOTO THIIA), PU MPOCSKTHPOBAHUN YHU(DUITUPOBAHHBIX (popm
JIOKYMEHTOB IIpeIyCMaTPUBAETCSA TPUMEHEHHE METO/IOB TIMHEHHOTO M HETMHEWHOTO MTPOrPaMMHUPOBAHUS;
ONTHUMH3AIMOHHBIX TpadUIeCKUX MOJIETICH; TIPH ONpeIeICHIUH ONITUMAILHOM 3arpy3ku cyx0 JJOY



MpelycMaTpUBAETCA IPUMEHEHHE TEOPHH MacCOBOTO OOCITY>KMBAHHUS; TIPU MOACITUPOBAHIH — KJIACTEPHBIN
aHaNW3 U T. 1.

PacmeeHHe MPUMCHCHHS KOJIMYCCTBCHHBIX METOA0B Tpe6yeT 0606HIGHI/I$I HCIIOJIB30BAHUA 3TUX
MCTOJI OB, BBISIBJIICHUA BO3MOKHOCTEH MCITOIb30BaHUS KOJINYSCTBEHHBIX METOAOB Ha Ppa3JINYHBIX 3TaIax
OpraHu3allMOHHOIO IMPOCKTUPOBAHUAA.



1.2. MaTtemaTH4eckue MeTObl M MO/IeJIM KOMILNIEKCHOI0 AHAIN3Aa M IPOEKTHPOBAHMS
YIpaBJIeHYeCKOMH AesiTeTbHOCTH

1.2.1. Ilens u Haznauenue KOAUYECMEEHHbIX MEN 0008
6 KOMNJIEKCHOM aHau3e

OpraHu3aiMoHHOE TPOCKTUPOBAHNE OCHOBBIBACTCS HA U3yUYCHUH B3aUMOCBSI3EH TEXHOJIOTHIECKOTO
pa3BUTHUS C BOPOCAMU OpraHHU3aIMK YIIPABJICHUS POU3BOICTBA U Tpyaa. OleHKa pealbHbBIX
BO3MOXKHOCTEH Pa3IMYHBIX JIEMEHTOB OPraHU3aIIMOHHO-YIIPABICHYCCKOHN JICATEIbHOCTH BO3MOXKHA Ha
OCHOBE KOMILIEKCHOTO aHAJIM3a COBOKYITHOCTH OJTHOTUITHBIX OpraHu3allvii (B peruoHe, MUHUCTEPCTRBE,
KOHILIEPHE, CTPaHE).

N3yueHne OTHOTUIIHBIX OpPraHU3alid C UCIOJIb30BAHUEM METOI0B MHOTOMEPHOTO
CTaTHUCTUYECKOI0 aHAJIN3a BBINIOJIHIETCS C LIENbIO YACHEHUS CYLIIHOCTH OPraHU3allMOHHBIX IPOLIECCOB U UX
B3aMMOCBSI3H C TEXHOJOTUUYECKUM Pa3BUTHUEM U PE3YJbTATUBHOCTHIO OpraHU3alMi U UX NOApPa3ACICHUM.
B nanpHeiieM mpoBOAUTCS KOJIMUYECTBEHHOE ONMCAaHUE 3aKOHOMEPHOCTEN U BBISIBJIEHHE HAITPABICHHOCTU
COBEPIIECHCTBOBAHUS OPraHU3aLMi B UX Pa3BUTUHU U B3aUMOJEHCTBUM C BHELIHEW OPTaHU3alIMIOHHON U
IIPOU3BOJICTBEHHON CPENO.

Jns nocTmkeHus yKa3aHHOM 1IeNTH PeIIaloTcs CIASAYIOIINe 3a1auu:

- BBIIBJISIIOTCS TApaMETPhl U XapaKTEPUCTHKH OPraHU3allMOHHO- TEXHOJIOTHYECKOr0 YPOBHS U
MIOKA3aTeN! pe3yJbTaTUBHOCTH OPTaHU3alNi;

- pa3pa0baThIBAIOTCS U IPUMEHSIOTCS CTATUCTHYECKUE METOIb OLICHUBAHUS [1aPaMETPOB,
XapaKTePUCTHUK U MTOKa3aTenell ¢ 00ecreyeHneM JOIKHON TOUHOCTH;

- BBIABJIAIOTCA U U3Yy4aIOTCA KOJIMYCCTBCHHBIC B3aAUMOCBA3U XapaKTECPHUCTUK IMMapaMETPOB U
IOKa3aTelIe Ha OCHOBE «CoKATHSD) HCXOOHBIX I/I3M6peHI/Iﬁ " aHaJIn3a MMPUHIUITNAIIBHBIX SaKOHOMepHOCTeﬁ
pa3BUTUA OpFaHHSaHHﬁ;

- pa3pabaThIBaeTCsl KOHKPETHBINH METOAMUECKUH IIMPOKUN KPYT U3MEPEHHI, OTpaKatouX
yIpaBlieHYECKUE, OPTaHU3ANNOHHBIE, IPOU3BOJICTBEHHBIE, TEXHOJIOTHUECKHIE U IPYyTrUe OCOOCHHOCTH
OpraHu3allyii, B TOM YKCJI€ UX B3aUMOJIENCTBUE C BHEILIHEW CpelOH.

XapakTepUCTHKH, TapaMeTpbl CTPYKTYPHI YIIPABIEHHUS, COCTABIISIONINE OPTaHU3AI[IOHHOTO U
TEXHOJIOTHUYECKOTO YPOBHEH BBIOMPAIOTCS 110 pe3ybTaTaM MIMPOKOTO Kpyra padoT, BHIMOJHEHHBIX B
CTpaHe U 3a py0eKoM 3a IoclIeTHEEe BpEMSI.

IIpeameToM Hccien0BaHus SBISIOTCS TEOPUS U IPAKTHKA PELICHUS] HA3BAHHBIX BBILIE 3a7a4
NPUMEHHUTENLHO K TPEANIPUATHIM U 00bEIMHEHHSIM, OTPACIICBBIM TEPPUTOPUAITHEHBIM OpraHaM
YIPABJICHHUS.

COCTaBJ’IﬂIOH_II/Ie OPraHU3alMOHHOTO U TEXHOJIOT'MYCCKOT'O ypOBHeﬁ, napaMeTpbl CTPYKTYPBI
YHpaBJICHUA U HEJIOCTHBIC XapaKTCPUCTUKN OAHOTHUITHBIX opraHmauHﬁ TIEPBUYHOIO 3BCHA.

1. Opranuzanus ynpaBieHUYECKHX paboT B OTPaciy (XapaKTepUCTUKH, OTIpeeNIieMbIe ee
cneunpuKoi).

1.1. Macmrab opraHu3anuy;

1.2. PaccpemoToueHHOCTD YIPABICHYECKHUX TIPOIIECCOB;
1.3. HecTaOMbHOCTh yIPaBISHUYECKHUX IIPOLIECCOB;

1.4. BaumoelicTBHE ¢ BHEUTHUMU OpraHU3alUsIMU;
1.5. YpoBeHb IpeAMETHO-0TPACICBOM ClieIaTU3alNM;
1.6. Bo3pacT opranmu3aiuu.

2. Opranu3zanus yrnpaBieHYeCKHX padoT.



2.1. YpoBeHb MHTETpAINH YIIPABICHYCCKUX CITYKO 1 HHPOPMAITMOHHBIX CHCTEM;
2.2. YpOBeHb TEXHOJIOTUIECKOH Cliennann3anuy (BHYTPEHHEH 1 BHEIITHEH);
2.3. MudopmaiimoHHast MOITHOCTh YITPABICHYECKUX padoT;

2.4, PacmipeeneHue pecypcoB MEXIy y4acTKaMU TEXHOJIOTHUYECKON U TPEeIMETHOM
CIielUaIn3aluu;

2.5. YpoBeHb OlepaTHBHOTO PYKOBOACTBA, JUANA30H PYKOBOACTBA HOPMBI YIIPABISIEMOCTH;
2.6. YpOBEHb [IEHTPAIM3AINH CPEICTB MAJIOH MEXaHU3aIHH.

3. Opranuzanus Tpy/a.

3.1. [lpumeHeHNe HOPMATUBHBIX, METOTUYECKUX, PETIaMEHTUPYIOIINX JOKYMEHTOB;
3.2. YpoBeHb TPYJOBOM TUCUUILINHBL

3.3. YpoBeHb BHEAPEHUS MEPEIOBHIX (JOPM H METOIOB OpTaHHU3AINH TPYAA;

3.4. Ucnionb3oBanue pabodero BpEMEHHU;

3.5. BHenpenune kapT TpyA0BBIX IporieccoB U meponpusituit HOT;

3.6. CpeaHsisi YMCIEHHOCTD YIPABJICHYECKOrO IEPCOHANA;

3.7.Mctionp3oBaHne KBaTH(pUKAIHA PAOOTHUKOB;

3.8. YpoBeHb OXpaHbI Tpy/a.

4. Opranu3zanus yrpaBJIeHuUs, TapaMeTphl CTPYKTYPHI YIIPaBIE€HUS B OPTaHU3ALINH.
4.1. Kondurypauust CTpyKTypbl, IPUHLHIIBI CHEIHATA3ALNH JIEMEHTOB;

4.2. Bunpl cBsizeii (MaTepuagbHO-3HEPreTHIeCKUe, JOKyMEHTallMOHHBIE, HH(OPMALlMOHHBIE,
KOMMYHHMKALIMOHHBIE), THTEHCUBHOCTD CBSI3€H;

4.3. IIponopuHroHAILHOCT ()YHKIIMOHAIBHBIX U YIPABICHUESCKUX CITYkKO;
4.4, llenTpanuzarus ciryxo;

4.5 KBanudukams HHKEHEPHO-YIIPABICHYECKOTO ITePCOHAIA;

4.6. Crenenn BHeapenus ACY;

4.7. CtumynupoBaHue pabOTHHUKOB.

5. TeXHOJIOrn4YeCKUl ypOBEHB.

5.1. YpoBeHb KOHCTPYKTUBHO-TEXHOJIOTUYECKUX PEILICHUM;

5.2. YpoBeHb MeXaHU3alKK U aBTOMAaTH3al[UU YIIPABICHYECKOTO TPYAa;
5.3. Peanm3arus IporpecCUBHBIX TEXHOJIOTHUECKHUX MTPOIIECCOB;

5.4. YpoBeHb JUCITUTUINHEI;

5.5. CHMXeHue pyqdHOro Tpyaa.

6. IlokazaTenu pe3yIbTaTUBHOCTH.

6.1. JlocTmkeHne yIpaBIICHISCKHX TICIICH;

6.2. BI:;Ipa60TKa Ha OJHOIo pa60TaIOI]_[eF0 B CTOUMOCTHOM BBIPAKCHUMH,



6.3. HTETpasIbHBIN TTOKA3aTeh ACSITEILHOCTH MOAPA3ACICHUN, OpTaHu3aIlii, TIPS PHSTHH,
BEJICHUS TEXHOJOTUYECKUX MPOIECCOB B YIIPABICHUYECKOM arlapare.

Bce mapaMeTpsl 1 XapaKTepHUCTHKH OPTraHru3ayi OIEHUBAIOTCS KOJIMYeCTBEHHO. OTHN U3 HUX
TTOITAT0TCSI HEMTOCPEACTBEHHON OIIEHKE, TOT/Ia KaK pyrue TpeOyIoT CiennaibHON TEXHUKN N3MEPEHUH.

Ha puc.1 npuBeneHa nMoclieI0BaTeIbHOCTE OCHOBHBIX 3TAMOB KOMILIEKCHOTO aHanmu3a. OCHOBHOE
BHMMaHHE Ha TIepBbIX dTamax (0o 1-7) ynensercs TIaTelIbHOW CTPYKTYPHU3AIliH, BEIOOPY cocTaBa U
00eCTIeYeHUIO TOHKHOW TOYHOCTH OICHUBAHUSI IEPBUYHBIX TAPAMETPOB U XaPAKTEPUCTHK, OTPAKAFOIIIX
OpraHU3aIlMOHHO-TEXHOJIOTHIECKHE OCOOCHHOCTH YIPABICHUECKUX CITyx0 opranu3zanuii. JlocCTOBEpHOCTb
OKOHYATENILHBIX BBIBOJIOB OMPEICIISIETCS] YPOBHEM COCPIKATEHHBIX HHTEPIIPETAIMN Pe3yIbTaTOB
KOJINYECTBCHHOTO aHAaJIM3a.

1

ConepxarenbHas CTPYKTypH3aLus
apaMeTPOB U XapaKTEPUCTHK
OpraHU3allMOHHO-TEXHOJIOTHYECKOTO
YPOBHSI U MOKa3aTesen
s¢dhexTHBHOCTH

v o

.

Br100op cocTtaBa mepBUYHBIX
napameTpoB AJsl JaKTOPHOTO aHaIM3a
CBOJTHBIX
OpPraHU3alMOHHO-TEXHOJIOTHIECKUX

[IpenBapurtenbHOE OLIEHUBAHUE
IIEPBUYHBIX [TAPAMETPOB U
XapaKTEePUCTUK

XapaKTepUCTUK
l 8

,

BrisiBiieHre 6a30BbIX TapaMeTpOB
OpraHU3aIMOHHO-TEXHO-JIOTHYECKUX

KomnoneHTHbIH 1 (paKTOPHBII
aHaJIN3 MHOTOMEPHBIX ITapaMeTPOB

XaPAKTCPUCTHUK
l 9

}

4

MHOFOMGpHBIfI aHaJIM3 KOMIIJICKCHOI'O
BIIMAHUA
OpPraHu3alMOHHO-TEXHOJOTHYCCKUX
XapaKTECPUCTUK HA PE3YJIbTAaTUBHOCTDH

KomnoHeHTHBIN 1 (aKTOpHBIH
aHaJIU3 MHOTOMEPHBIX IIapaMeTPOB

OpraHu3alui
l 10

;Y

MHoOroMepHsIii aHaJIN3 KOMIUIEKCHOTO
BITUSTHUS
OpraHU3alMOHHO-TEXHOJOTUYECKHUX
XapaKTEPUCTHUK Ha Pe3yIbTATUBHOCTH

OxoHuaTenbHas coepKaTenbHas
MHTEPIIPETALs IapaMeTPOB U
XapaKTepUCTUK

OpraHu3alui
11 l

MPUYMHHBIA aHAJIU3 BIUSHUN
OpPraHU3alMUOHHO-TEXHOJIOTUYECKOTO
YPOBHS Ha Pe3yJbTaTUBHOCTh
OpTaHU3AINH 110 MEPE €€ Pa3BUTHS BO
B3aMMOJICHCTBHH C BHCIIHCH




MIPOM3BOJCTBEHHON cpenoit

;o

OkoHYaTeTbHOE OICHIBAHNE
MIEPBUYHBIX TTAPAMETPOB H
XapaKTEPUCTHUK

Puc.1.1. OcHOBHEIE 3Tanbl KOMIUIEKCHOI'O aHaIu3a,
MIPEIIECTBYIOINE OPraHU3aIHOHHOMY MTPOEKTHPOBAHUIO

B OpraHnu3alluOHHOM ITPOCKTUPOBAHNHU KOJUYECCTBCHHBIN aHAIIN3 IIPOBOAUTCS AJId 3a4a4
MPOEKTHPOBAHMSI CUCTEM IOKYMEHTALIMOHHOTO o0ecreueHus, 3a1a4 (JOpMUPOBAHUS U UCIIOIb30BAHUS
PecypcoB: KapOoBbIX, TPYAOBBIX, MAaTEPHAIbHbIX, HYUHAHCOBBIX, OCHOBHBIX ITPOM3BOJCTBEHHBIX (DOHIIOB,
HAaY4YHO-TCXHUYCCKOI'O pa3sBUTHA IIPOMU3BOACTBA, CONUAJIBHOI'O PA3BUTHA TPYJOBOI'O KOJUICKTHUBA.
Pe3ynbTaThl KOMIMYECTBEHHOT'O aHAIM3a TIO3BOJISIOT TIPOBECTH MPOPAOOTKY XapaKTEPUCTHK CUCTEM B
paMKax BEIOPaHHOT'O BapHaHTa 110 BCEM MapaMeTpaM, BBIIEINUTh CPEAN KOMIUIEKCa YIIPABICHYECKHX PadoT
TaKHe pa6OTbI, KOTOPBIC ABJIAIOTCA OAWHAKOBBIMU B CUCTEMAX pPa3JIMYHOTIO THUIIA U HE 3aBUCAT OT
COJIePKATENLHO-YKOHOMUYECKOM, COIIMATBHON WIIM TEXHUYECKOW UX CIeU(BHUKH, BBITOTHHTH
JaJbHENIIIEe TPOEKTUPOBAHUE CUCTEM.

Haubonee a3 ek THBHBIMU 3apEKOMEHIOBAIN ce0s1 MATEMaTHUECKHUE MO/ICIIH.

MaremaTruecKre MeTO bl 00eCTICUHBAIOT MOJyYeHNE MHOTOBAPHAHTHBIX IPOTHO30B Pa3BUTHS
OTIpeIeNICHHBIX MTPOIIECCOB U SIBICHUN M UX KOPPEKTUPOBKY BO BpeMeHH ¢ ucnoiabs3zoBanueM [1K.

IIpu pemenun 3a1a4 opraHu3alvy ypaBIeHYECKUX OPraHU3ALMOHHBIX U TEXHOJIOTHYECKHX
NPOLIECCOB Bce 0OJIblee 3HaUeHUE TPUOOPETAIOT METO/ABI CTATUCTHYECKOT'O MOJICIHPOBAHMS, KOTOpPBIE
3aKJII0YAI0TCS] B HAXOXKICHUN MaTEeMaTHUECKUX (OPMYJI, OTPaskaroIIne CTATHCTHYECKHE CBSI3U
HEKOTOPOT'O 1IEJIEBOT0 MOKa3aTeis «Y» ¢ 00yCIOBIUBAIOIUMH ero (pakropamu. OTIHIUTEIBHON 4epTOH
CHCTEM IJIAaHUPOBAHHUS YIIPABICHYECKHUX IIPOIIECCOB SIBISETCS pa3HOo0pa3re u pPasHOPOTHOCTH (DAaKTOPOB,
XapaKTepU3YIOUINX TPyl YIPaBIECHUECKIX PAOOTHIUKOB: MPOU3BOIUTEIBHOCTD, (POHOBOOPYKEHHOCTD H T.
1. [lpuyem cBsi3b MeXTy IENIEBBIM TIOKa3aTelleM U PaKTOPUAILHBIMU NIPU3HAKAMHU HEU3BECTHA I UMEET
JIOBOJILHO CIIOKHBIN XapakTep. BrIsBIIeHNE CYIIECTBEHHBIX (PAKTOPOB, BIHSIONIMX HA MIOKA3aTeIH
3¢ (peKTUBHOCTH IIIAHUPOBAHHUS U BBHITTOTHEHUS YIPABICHUYECKUX PAOOT M MOKCK BHIA MATEMAaTHIECKOH
MOJIEINTH, TPUOIMKAIONIEH 3aBUCUMOCTh K (DYHKIIMOHAJIBHOM — MEPBUYHAS OCHOBA MHOTO()AaKTOPHOTO U
CTaTHCTUYECKOT'O MOJIEITMPOBAHNS PA3IMIHBIX ACTIEKTOB PabOT MO CO3aHHUI0 OPTaHU3AIMOHHBIX H
TEXHOJIOTMUYECKUX ITpolieccoB. [Ipu moMomu MmaTeMaTH4eCKONH MOAENH sl KaKI0TO MPOU3BOACTBEHHOTO
oobenunenus (I10) u B cpenqaem o Becem 110, MOKHO MOTYUYHUTh pactpeesieHue 1o JJIo0oMy 13 (GaKkTOpoB.

B xoHEYHOM K€ cUeTe IENbI0 CTATUCTHIECKOT0 MOICIIMPOBAHUS SIBJISIETCS BO3MOYKHOCTh
MIPOrHO3UPOBAHHUS U ONTUMH3ALMU KPUTEPHs 3PPEKTUBHOCTH ONPEACICHHOr0 MPOIecca B THITHYHBIX
YCIIOBUSIX.

[Ipexe ueM KOJMYeCTBEHHO OLICHUTh B3aUMOCBSI3b MKy paccMaTpuBaeMoit QyHKIUEH 1
(axkTopaMu, BIUSIONIMMH Ha HEe, HEOOXOUMO BbISIBUTh TCHACHIIMU UX Pa3BUTHA. DTa 3aJa4a PeiacTcs C
MTOMOIIBIO TIOCTPOCHUS U aHAIM3a BPEMEHHBIX psoB. OMHON M3 BaKHEUITNX 3a/1a4 aHAIA3a BPEMEHHBIX
PAJIOB SIBJISIETCA OIPEECIIEHUE U3BMEHEHUM, MPOUCXOISIIIUX B IAHHOM SIBJIEHWH, & TAK)KE BBIUMCIICHUE
HaIpaBJIeHUsI, CKOPOCTH U MHTEHCUBHOCTH 3TOT0 UBMEHEHHS.

TeopeTmdecknii aHATN3 CYITHOCTH W3y9aeMOT0 SIBIICHHUS, I3MEHEHHE KOTOPOTo OTOOpaXkaeTcs
BPEMEHHBIM PSIJIOM, SIBJISICTCSI OCHOBOM IS BRIOOpa KpHBOi. Hamdme 1 xapakTep B3anMOCBSI3CH MEXITY
NoKa3aTesiMK S(QEKTUBHOCTH YIPABICHIECKOM ISSITELHOCTH U ()aKTOpaMH, BIUSIOIIAMH Ha HHUX, U3Y4atoTCs



C TIOMOIIBIO PA3THIHBIX METOJIOB: HHIEKCHOTO, ANCTIEPCHOHHOTO, TPa(pHIecKoro, aHATMTIHYIECKHIX TPYIIITHPOBOK.
BzaumocBs13b U pe3yibTaThl OCHOBHBIX METOJIOB aHAJH3a MPEICTaBIIeHBI Ha cxeme (puc. 1.2.). Kak BumHO u3
MPEJICTABIICHHOM CXEMBI, BCE METOJIbI UCIIOJIb3YEMbIE B KOMILIEKCHOM aHAIN3€, B3aUMOCBSI3aHbI MEXKTy COOOH, a
PE3yIBTaThI KAKIOTO M3 TIOCICAYIOIIMX METOIOB JIOTIOJIHSIOT U YIITYOJISFOT Pe3y/IbTaThl MPEABIIYIIHX.

AHaJIM3 HAYMHACTCS C BBISBJICHUS TCHICHIIMH Pa3BUTHS IIPoIiecca 1Mo mpobieMe 1 moKasaTesei ee
abdextrBHOCTH. C 3TOH HENBIO UCTIONB3YIOTCS TIOKA3aTEe/IH aHAIN3a PAOB JUHAMUKA U TPUEMBI UX
00paboTKu.

BrisiByIeHUE TeH/IEHIINU BrisiBIEHUE B3aMMOCBA3U
pasBuTUA BO BpEMEHU MeXKAy IIoKas3aTeaaMu
Tloka-3 T'pa-d AHanu-t Anna- Wn-ne Hucnep- Kop-pen
arenu nJec-K nJec- JIATH-Y KC-HBI CHOH-H SA-IUOHH
a”aIm- un eckue u bIi o-perpec-
3a KO€ BbI- TpyIII- aHa/IN3 CHOHHBIN
Py aHaJIn3
Bpe-Me AHAIA3 paBHH-BA MMUPOB- aHaIu3
H-HOTO Hue KA
psna
BpEMeEH-
Boias- Boias- OreHka ITouck
JIeHue JIeHue Mepbl BHU/IA
Crna-
MK HaIU-9 BJIUS-H BJIMSTHUS MaTeMa-T
HUBa- U u us daxro-po HYecKoi
Hue Ham-pa daxro- B Ha MOJENn
cpea- BJIe-HU pOB Ha paccmar- u
HeU a JUHa- puBae-m BBISIBJIE-
CBS3U MUKy BIT HUE
TOKa-3 ITOKa3a-T CyIIEeCT-B
ares eJib €HHBIX
Onpe-4, Omnpepesenue dakTo-po
ene-Hu Tpenaa R
e HU3y4aeMoro
M3ME-H SBJIEHUS
e 3ame-H Kosu- CreneHbp Mare-
HUN
’ a yecT-B BIIMSI-HU MaTH-4
BblUMC-
WH/IU-B eHHas a eckasi
neHune ’
HU-JTyast OIleHKa MO-J1eJT
Hanpas JOCTO-B
P b-HBIX BJINA-H eD-HOCT b,
-NenA 3Have- us p SAB-JISA
CKopoc- HUN ¢dakro- b [o-111as
™M cpen-H pOB, BJIAA-HA ca
WHTEH-C UMHU IpO-HU3 A dop-m
nou-Ka 3Haue- Be-ZIeH aJIb-H
HUAMHA ue BIM
TpU3-H KOTO-p 0oTpa-xk
O6mas Bu-sy osnyuenue aKoB BIX e-HHeM
TeH-7Ie aJIbH OLIEHKU COCTaB- B3an-M
H-IIHA af JIETEPMUHUDPO JiAeT OCBA-3
Kap-T o - %
pasBu- P BaHHOU BeJIN-9 en
HHa UH
THSA KOMITOHEHTBI y
TpeH-

Puc. 1.2. CxeMa KOMIUIEKCHOTO aHaJIM3a IMoka3aTenei 3 peKTHBHOCTH



AnamuTudeckue I'pyIInpoOBKH, O6’beZ[I/IH5IH MHOXCCTBCHHBIC ITPU3HAKU B OTYCTIIMBO BBIPAKCHHBIC
TPYIIIbI, HArJIAAHO MOKAa3bIBAOT B3aUMOCBA3b MCIKAY U3YyYAaCMbIMU SBJICHUAMU, TIOCKOJIBKY ITPU
HCIIOJIb30BAHNU METOAA I'PyIITMPOBOK UHANBUAYAJIbHBIC 3HAYCHUSA 3aMCHAIOTCA UX CPEAHUMUA
SHAUYCHUAMU, MCHEC 3aBUCAIIINMU OT PA3JIMYHOIO poJa CHy‘IaﬁHOCTeﬁ.

OpnHako aHAIMTHYECKHE TPYIIITUPOBKH HE BCETa JAIOT OTBET HAa BOIPOC O OpMe U CTETICeHN
BIHSHES (DAKTOPOB HA HHTEPECYIOIMNN HAC IMOKA3aTellb PEHTa0EeTFHOCTH.

He PAaCKpbIBACT q)OpMy U CTCTICHb BIMSHUS U UHICKCHBINA METO/I aHAJIM3a. HpI/IMCHHH I/IHILGKCHI)II‘/'I
MCTO/, HOSBOJ’IHIOHIHFI BBIABUTH BIIMAHHUE IPUHUMACMBIX B PaCUCT (l)aI(TOpOB Ha peHTa6eJ’IBHOCTb, MBI TEM
CaMbIM NIPpUIIKACBIBACM, XOT Ha USMCHCHUC peHTa6CHBHOCTI/I BJIUAIOT U APYTrUe HCOT06paHHLIC (baKTOpLI.

Kpome Toro, nepedrciieHHbIe METOIbI aHATN3A (CTATHCTHYECKUE 1 SKOHOMUUYECKHE) JIAI0T BO3MOYKHOCTh
BBISIBUTB TOJIBKO 0OIIIEe BIUSHHE KKIOTO (hakTopa B OTACTHLHOCTH Ha 3P (EKTUBHOCTH pa3pabOTKH HOBBIX
YIpaBIeHYECKUX TEXHONIOTUUECKUX TPOLeccoB. [Ipy 3TOM OHM OCHOBAHBI Ha H30TUPOBAHHOM BITUSIHHH
OTJIEITBHBIX (hAKTOPOB U KOJIMUYESCTBEHHOMN €ro OLICHKE B KXKIIOM OTICILHO B3SITOM citydae. B mporiecce
TUTAHUPOBAHUSI M TPOTHO3UPOBAHKS YIPABIICHUYECKUX TIPOIIECCOB BCe (haKTOPhI B3aMMOCBSI3aHbL. B CBsI3U ¢ 3THM
BO3HHUKACT HEOOXOTMMOCTh KOMITIEKCHOT'O METO/Ia aHaIM3a NoKazateseii 23 (heKTHBHOCTH pa3padoToK 10
OPraHU3aIOHHOMY MPOEKTUPOBAHUIO COUATBHBIX CHCTEM, 3aBEPIIIAIONTAM 3TallOM KOTOPOTO SBIISIETCS
KOPPEISAIMOHHO-PErPECCUOHHBIN aHAITN3, TO3BOJISFOINH IaTh KOJMYESCTBCHHYO OIICHKY BIIASHUSI
B3aMMO3aBUCAIINX TTOKA3aTEJIEH.

1.2.2. Knaccugpukayus mooeneii u Memooos opzanu3ayuoHHO20 RPOEKMUPOBCAHUS

B oprropoexTipoBaHuH HaXOIAT IPUMEHEHNE Pa3IMIHble IKOHOMUYECKUE METOIbI, BKIIOYast
AQHAJTUTUYECKUH, CPAaBHUTEIBHBIH, 0aJIaHCOBBIM, HOPMAaTHBHBIM U MaTeMaTUUYECKUE METOAbI 00pabOTKU U
aHanm3a HH(GOPMAaIUK, TPOTHO3UPOBAHMS PA3BHUTHS, arpETUPOBAHNUs (CBEPTKHU) MoKa3zareneld. B mporecce
aHaJI3a U MPOCKTHUPOBAHUA YIIPABJICHUYCCKUX IMMPOUCCCOB B PA3JIMYHBIX COUYCTAHUAX HA PA3HBIX dTallax
paloT Bce yale HaxoIAT IPUMEHEHUE TPYIIUPOBKY, IPUEM Pa3HHILI, METObl MATEMATHIECKOTO
MIPOrpaMMHUPOBAHUS, KOPPEIALINOHHO-PETPECCHOHHOTO aHAIN3a, MaTEMAaTHIECKONH TEOPUHU UTP,
MacCOBOTO OOCTY)KUBAHUS U JIP.

Kak 065acTh NpakTH4YeCcKOi NPOEKTHON AESITENBHOCTH OPTIIPOSKTUPOBAHUE IPOLIO AJIMHHBIN Ty Th
MTOMCKOB U COBEPILIEHCTBOBAaHMUA. KOpHI METOI0IOTHY OPTIIPOEKTHPOBAHUS JIE)KAT B CHCTEMHOM aHaIIU3e,
MO3TOMY IIPH pa3pabOoTKe OPrIpOEKTa 00sI3aTENbHO PAaCCMAaTPUBATh HECKOJIBKO €ro BapuaHToB. IIpuHsTO
BapUAHTHYIO IPOPA0OTKY OPTaHU3aLMOHHBIX CTPYKTYP NPOU3BOIAUTE C IOMOIIBI0 MATEMAaTHIECKUX
MoOJIeJIeH, OTpayKaloLINX BIMSIHUE JIEMEHTOB CTPYKTYp Ha YIPABICHYECKHUE BO3MOXKHOCTH
MIPOEKTUPYEMBIX CTPYKTYP.

Pacmmpenne npakTHYeCKOro UCTIONB30BaHMS MAaTEMAaTHYECKUX METOJIOB B OPTTIPOEKTHPOBAHUH TPEOYET,
C OJTHO CTOPOHBI, OPTaHWYIECKOTO BIUIETEHHUS yKe pa3paOOTaHHBIX MaTEMATHYECKHUX METOZIOB B METOIHKY
OpITPOEKTUPOBAHMS], OBBIILIEHUE MAaTEMATHUECKOM KYJIBTYPbl OPITIPOEKTaHTOB, & C APYTroi — YCKOPEHHOTO
Pa3BUTHS HAYIHBIX UCCIIEOBaHNI B 0071aCTH OOILEeH TEOPHUH CUCTEM U B 00JIaCTH MaTEMAaTHYECKHX METOZIOB
MOJICTIMPOBAHHUS PA3JIMUHBIX OPraHU3ALMOHHBIX CUCTEM.

B [CJIOM B IIPAKTUKE OPraHU3allMOHHOI0 IPOCKTUPOBAHUS CIIIC HE NOCTATOUYHO UCIIOJIB3YHOTCA
MAaTEMAaTHYCCKHUEC METOOBI. B 3HaunTENbHOM CTENEHH 3TO OOBICHIETCS CIIOKHOCTBIO OpTraHU3aIMOHHBIX
CHUCTEM, OOJIBIIIMM KOJIHYECTBOM (I)aKTOpOB, BJIMAIOIIHNX HA O9THU CUCHCMBEI.

OCHOBOI IOCTPOCHUS YIIPABICHUSCKONW CUCTEMBI SIBIIICTCS MOIEIb.

s ynpaBieHust 11000 ynpaBiieHUeCKOW CHCTEMOH, (YHKIMOHUPOBAHUS YIPABICHYECKOTO
annapara HeoOX0AUMO CO31aTh MOJIeNb. B CBOIO ouepenpb Kax1asi CHCTEMAa COCTOUT U3 Psia IOJCUCTEM.
Ecnu paccmaTpuBath yIpaBjieHUE JIeJIaMHU B Ka4€CTBE CUCTEMBI, TO 3Ta CUCTEMA CKJIaJIbIBAETCs U3 paja
MOJICUCTEM: yU€Ta U paclpeAeeHHs] TEXHUUECKUX CPEJCTB M0 MOAPA3IENeHUAM, aHaIN3a Pa3IuIHbIX
CTOPOH YIPaBIICHUECKON ACATENLHOCTH (KOHTPOIb HCIIOTHEHHUS TOKYMEHTOB, KOHTPOJIb UCTIOTHEHNUS



pelleHHH, aHAITN3 TIPUHSITUS PEIICHUH, TIPUHATHE PelIeHNH ), QYHKIIMOHUPOBAHUS 00CTYKHBAIOIIIHX
cucTteM (MaIIMHUCTOK WIJIM MAIlIMHOIFICHOTO OI0PO, apX#Ba, KOMUPOBAITbHO-MHOKUTEIBHOTO OTACTICHIS).

Jlist kKol M3 TIEPEYHCIICHHBIX TTOJICUCTEM MOXKET OBITh CO371aHa MOJISIb, ISl Pa3HBIX MOJICUCTEM
noTpeOyeTcs pa3InvHbIA MaTeMaTuueckuil ammapart (taou. 1.1.).

MaremaTH4eCKHEe METOIBI B MOACIIUPOBAHHUHU PA3IIMYHBIX CUCTEM

Tabmuma 1.1.

HanmenoBaHue CUCTEM U IOACHUCTEM

MaremaTHdecKkue METObI, UCTIOJIb3YEMBIC JI CO3JaHUs

CHCTEM H IIOACHUCTEM

MaremaTn-ueckas
CTATUCTHKA

UccnenoBanms
orepaLuii u

Kubepue-Trueckue
METOJIBI

ONTHUMAJTBHOS
HPOrPaMMHPOBAHHE

AHanu3 UCIoIb30BaHUs TPyAa + - -
[IpoexTupoBanue HOpM Tpyaa + - -

Brmsiaue pasnidHbIX GakTopoB + - -
(YpOBEHb MEXaHM3AINH, CTaX, BO3PACT
PabOTHUKOB U T. [1.) HA YPOBEHb
WTOTOBOTO TIOKA3aTelIst
(TIPOM3BOUTENEHOCTD TPY/IA,
ceOCCTOMMOCTB)

CocTaBnieHue 1maHa UCIOJIb30BaHUS
000pyI0BaHMs1, MATEPHATIBHBIX U
TPYJOBBIX PECYPCOB

Cucrema yiupaBJICHUSI MUHUCTCPCTBOM - + -

Cucrema ynpaBJIeHUS IPEANPUATACM,
opraHuzanuen

Cucrema ynpapieHHUs
noapasaeiicHuEM - - +

Psn nopcucrem cosznaercs Ha 6a3e MCIOJIB30BaHHS METOAOB HCCIIEIOBAHNS ONIEPALMH 1
ONITUMAJILHOTO MPOrPAaMMHUPOBAHUS, IPYTHE TTOJICUCTEMBI KHOEpHETHUECKMMU MeTosiamu (puc. 1.3.).



IIporrosupoBaHnue JKCTpanonAumA TeHAEHLNNA,
pa3BuTHA — 3KCMOHEHUWaNbHOE CrNaXKMBaHWe, MeToz,
YIIpaBJI€HUYECKUX
. - 3KCTPEHHbIX OLLEHOK
MpoeKkTuposaHue o
P P MHoro¢$aKkTopHbIi

OCHOBHbIX MOKa3artenen .
KOppenaLMOHHO-PErPeCcCUOHHbIN

OpraHn3aLMOHHbIX

CTPYKTYp U

TEXHO/IOTUYECKMX

npoveccos
MeToapl af4anTUBHOrO NPOrHO3UPOBAHUA U
ynpasneHua

OnTumanbHoe

ynpasneHue

TEXHONOFMYECKUMM Teopua maccoBoro obcnyxmnsaHmaA

nNNiiaccania
MeToabl CTaTUCTUYECKOro
MOZeNMpoBaHuA

OntTummsauyma

OpraHM3aLOHHO 1 — | JIuHeiHOe n HennHelHoe

dYHKUMOHabHOV nporpammupoBaHue

CTPYKTYp, ONTMMM3aLMA

OOKVMEHTOMOTOKOB

Mogenu ynpasaeH4YecKmnx LenoyncneHHoe

npoteccos nporpaMmmMmupoBaHue

Mopgenu aHanunsa

AeATeENbHOCTU

YNIPaBNEHUYECKUX CAYHKG KnacTepHblit aHanu3

Puc. 1.3. Knaccuduxarust Moziesneit 1 METOZI0B OpraHU3alMOHHOTO TPOSKTUPOBAHHS

MHorune noAcuCTEMBI CO3/Ial0TCA  Ha 0a3e UCTIOIH30BAHNSA METOJJOB MaTEMAaTHYECKOW CTATHCTUK.
OTH METOABI UCIIONIB3YIOTCS IJISl aHAIM3A PA3IMYHBIX CTOPOH AESITEILHOCTH OpPraHu3alui.
MatemaTHueckasi CTATUCTHKA SIBJIIETCS OCHOBOW METOJIOB, CITY>KaIlIUX JIJIsl IPUHATHS 000CHOBaHHBIX
pelIeHH.



Jlns ananm3a pa3InIHBIX CTOPOH JEATEIHFHOCTH OpraHU3allui UCIIONIB3YIOTCS Pa3IMYHBIC METOIBI
MaTeMaTHIECKON CTATHCTHKH: PSIIbI, TUCTICPCUOHHBIN aHAIN3, METO KOPPEIISAIIHH.

CYHICCTByIOT OCHOBHBIC 3TAllbl B PCIICHUN YIIPABJICHYCCKUX 3a/1a4 C UCIIOJIb30BaAHUEM
MaTeMaTUYCCKHNX MCTOAO0B HCCIICIOBaHUA onepaum“d " OINITUMAJIBHOI'O IIPOIrpaMMHUPOBaHUS.
OHpeI[eJ'I}HOHII/IMI/I Cp€au HUX SABJIAIOTCA: MOCTAHOBKA praBJ’ICH'-ICCKOI\/'I 3aJa4 Ha OCHOBEC aHA/IM3a
YIpaBJIICHYECKUX NPOLECCOB, MIOCTPOCHUE MOJACIIN, UCTOJIKOBAHUC MTOTYYCHHBIX PE3YJIbLTATOB.

CraTucTHuecKue MOJECIIN 1 METOAbI UCITOJIB3YIOTCA IJI OLICHKU U aHaJIn3a (bYHKLII/IOHI/IpOBaHI/IH
YHIpaBJICHYCCKUX MMPOLECCOB, CUCTEM U IMPOTrHO3UPOBAHUA TCHACHLIUN HX pa3BUTHUA.

CratucTiuecKie MOJEIH YIPaBIeHUYECKUX IPOLIECCOB MOTYT ObITh HH(POPMALIMOHHbIE U
cuctemuble. MTHpOpMaIoHHas CBsI3b OAHOCTOPOHHSSI — OT MOJIENIN NPEANIPUSATHS K MOJEITU OTPACIH.
CucTteMHasi MOJIENb SIBISETCSI COCTAaBHOM YacThIO ONTHMHU3UPYyeMOil cucteMsl. THQopMalimoHHBIE TOTOKK
HOCSIT IByCTOPOHHMI XapakTep: OT MOACIH MPEANPHUITUS — K OTPAcIeBOH MoJenH (II0Ka3aTelny,
COOTBETCTBYIOLIHME peai3allii TOr0 WM HHOTO BapUaHTa pa3BUTHUS NPEANPUSATHS) U OT OTpacIeBOH
MOJIENTM K MOJICNN TPEANPUATHS (IaHHBIE O MECTE aHATM3UPYEMOT0 IPEANIPUATHS B 00IIEH cucTeMe).

CraTtucTudeckue MOJECIIN UCHIOJIB3YIOTCA IJIA PETPOCIIEKTUBHOT'O aHalIn3a, IPOIrHO3UPOBaHUs,
KOHCTPYHUPOBAaHHUA aJIbTCPHATUB PAa3BUTHUA.

CraTucTHuecKre MOJENH BBICTYNAIOT KaK HHCTPYMEHT (POpMHUPOBaHUs, IPeoOpa3oBaHus U
arperupoBaHus YIpaBICHYSCKOH HHPOPMAIHIH.

MaTeMaTHKO-CTaTHCTUYECKHE METO I MPUMEHAIOTCA Ha CTaIlMH aHaAIM3a IMOJTYUYCHHBIX pemeHI/Iﬁ.

CraTHCTHUECKUE MOJIENTN CO CTAOMIILHOW CHCTEMOI OpUEHTUPOBAHBI HA ONIMCAHKNE OYAyIIUX
COCTOSIHUM 00BEKTa IMPH MOMOIIHN 3KCPAIOJILIH 3aKOHOMEPHOCTEH €ro MOBEJACHUS B IIPOLIIIOM,
MPOJIOJDKEHUS B OYIyIIeM TeX TeHACHIUI, YTO CIIOKHITUCH B PONLIOM. [Ipy MOCTpOEeHNH CTATHCTHYECKUX
MOZEJIEH TAKOIrO TUIlA IIPUHUMAETCS, YTO [TOBEJACHUE YIIPABICHUYECKOW CUCTEMBI HA BCEM aHAJIM3UPYEMOM
OTpE3KE BPEMEHH ONMCHIBAETCS OJHUM U TEM )K€ CIIy4alHBIM ITPOLIECCOM, T.€. IPEATIONAracTCs
MOCTOSTHCTBO CBOMCTB YIIPaBJIEHYECKOW CUCTEMBI BO BpEMEHHU. B 0CHOBE KOPPEKTHOTO MPUMEHEHUS
CTaTUCTHYECKHUX MOJIeNIel cO CTaOMIILHON CTPYKTYPOH JISKHUT OJIHA M3 XapaKTePHBIX OCOOCHHOCTEH
YIPABIEHUYECKUX CHCTEM — X HHEPLMOHHOCTD, HEBO3MOXHOCTh CYIIECTBEHHOTO N3MEHEHUS COCTOSHUSA
YIPABIEHYECKON CHCTEMBI 33 MaJIble TPOMEXKYTKH BPEMEHHU.

Mogenu ¢ mepeMeHHON CTPYKTYPOi OpUEHTUPOBAHHBI Ha MTOyYeHHE HH(POPMAIIUU O BOZMOKHBIX
COCTOSIHUSIX YIIPABJICHYECKOTO 00OBEKTa /IS pa3IMYHbIX YIPABISIOMNX peeHnid. CTatuctuieckue
MOJEIIN C NEPEMEHHON CTPYKTYPOH YUHUTBIBAIOT BO3MOXHBIE KAUECTBEHHbBIE U3MEHEHHUS B I0BEJICHUN
00BeKTa B pe3ysIbTaTe BO3IEHCTBHUS HOBBIX YIIPABIEHYECKUX PELICHUH.

Tunel Moaene: HCIPEPbIBHAA PETrpECCUOHHAA MO/ICIIb (HpOCTpaHCTBeHHLIe BBI60pKI/I) CTPOUTCH
JIIsL O)IHOpOIIHOﬁ COBOKYIIHOCTH. OCYHICCTBHHCTCﬂ IIOCTPOCHHUE PEIPECCUU IJIA OHOI'O ITOKAa3aTCIIA
MCETOJOM HAMMCHBIINX KBAJAPATOB.

JII/ICerTHaSI MOZICIIb — MOCJIb, BCC IICPEMECHHEBIC KOTOpOﬁ ABJIAKOTCA JUCKPETHBIMUA BEJIMYUHAMMU.

3agada OprupoeKTUPOBAHMUS — AUCKPETHBIE 3a/1a4H, 3TH 33J]a4i CTPOSITCA B pacueTe Ha
OIPEACIICHHOC KOJIMYCCTBO Hpe}alI/IHTI/Iﬁ ITPOCKTHLIX BAPpUAHTOB, HOJIpaSJIeHCHI/Iﬁ, TUIIOBBIX pa3sMEpPOB
MPeINPHUATHAN, TOKyMEHTO000pOTa.

BpeMeHHBIe nepnom,l B HpOI‘HOSHpOBaHI/II/I — pa311em,HLIe, ZII/ICerTHI)Ie, y KaXXa10ro n3 KOTOpBIX €CThb
CBOE HAYaJI0 U CBOM KOHEII.

OpnHOMEpHBIE AMHAMUYECKHIE MOJICIIN OTACIBHBIX 00BEKTOB HMEIOT CAMOCTOSITEIILHOE 3HAYCHUE KaK
WHCTPYMEHT aHalln3a AMHAMUKH TTOKa3aTeNlel ¥ X MPOrHO3UPOBaHMUs. VICTIONb3yloTCs Ipy TOCTPOSHUH
o0I1el TMHAMHYECKOW MOJIEITH COBOKYITHOCTH O0OBEKTOB. MccnenoBanue TUHAMHYECKUX PAIOB
OTJIENBHOTO TI0KA3aTess — Han0oJiee pacCPOCTPAHCHHBIH CTATHCTUYCCKUIA METO].

OnHOMEpHBIC BpEMEHHBIC PAIBI UCIIOIB3YIOTCS U1 aHAJIM3a U BBISABJICHHUS TCHICHLIUN ydeTa
CE30HHBIX KOJIEOaHni.



B o6miem cirydae mocTpoeHue MoJIeTIel ¢ IIepeMEHHO CTPYKTYpO# TIO3BOJISIET PelIaTh 3a1aqu:
BBISIBJIICHHE TOYEK TepeioMa 3aBUCHMOCTH, YCTaHOBIIEHHE XapaKTepa rnepexo/ia (MIaHoBOe HiTH
CKauyK000Opa3HOE U3MCHECHHE).

JuHamrdeckue MOJeNT Ha OCHOBE HH(OPMAIIMH MO0 COBOKYITHOCTH 00BEKTOB (OO0JIBIIIOE YHCIIO0
00BEKTOB CO CPAaBHUTEILHO KOPOTKUMU BPEMEHHBIMU PsIIAMH ) — MOJICITH, OTIMCHIBAIOIINE U3MCHEHUE
YIpaBICHUECKUX MMOKa3aTeNel B pa3BUTHH. [[pUMEHSIOTCS 71 pacyeTa IUIaHOB U IPOTPaMM.

Mogpens sBasieTcs HHHaMHqCCKOﬁ, €CJIM KaK MUHUMYM OJHa €€ NEPEMEHHAaA OTHOCUTCA K IIEPUOITY
BPEMCHHU, OTIIMYHOMY OT BPEMCHH, K KOTOPOMY OTHCCCHBI APYIruc NEpEMCHHBIC.

Hcmone3yemble B AMHAMUYECKOH MOZIEITH BPEMEHHBIE PSAJIBI COIEPKAT TPH dJIEMEHTA — TPEH,
CE30HHBIC IEPEMEHHBIC U CTyYalHyI0 IEpeMEeHHYI0. TpeHa — AuTenbHas TeHICHINS H3MECHEHUS
nokasateis. Ce30HHbIE IEPEeMEHHbIE — KOMIIOHEHTA, HaKJIaIbIBaeMasl YaCTO Ha OCHOBHYIO TEHICHITUIO —
TPEH]I — MEPHOANYECKUE BHYTPUTOINYHBIE KOJIEOAHHSI — MOTYT OOBSCHITHCS TEXHUIECKIMH,
9KOHOMHUYECKUMU, KYJIbTYPHBIMU, TPUPOTHO-KIUMATHICCKUMHU ycIoBUsAMU. CiyuaiiHas mepeMeHHas —
BEITMYMHA, IPUHUMAIOIIAS B 3aBUCUMOCTH OT CITydasi T WM MHBIC 3HAUCHUS C ONPEACIICHHBIMU
BEPOSATHOCTSIMHU.

Cxema MoCcTpOoeHHs MOJIENH:

1. ITocTpoeHne HHANBUAYATBHBIX KPUBBIX JUHAMHKH TIOKA3aTEIIs KAXK0r0 00BEKTa 32 HEKOTOPBIH
nepuoa. GopMUpOBaHKE TPYIIIBI Peain3alliil BBIXOJHOTO TTOKa3aTellsl, HAIPUMEDP, HHIUBUIYaIbHBIX
KpUBBIX B BUje Habopa Touek B npoctpaHcTee (Y, T) (mokazaTens — Bpems).

Ha KPHUBBIX TUHAMUKHA MoKa3aTeseH BBIACIIAIOTCA XapaKTCPHBIC TOUKH U YUACTKU.

B uctopuu pa3BuTHs NpeanpUATHs XapaKTEPHBIMU TOUYKAMH SBJISIFOTCS MOMEHTHI ITyCKa B
3KCILTyaTallHIo, IOJIHOTO OCBOCHHUS IPOEKTHOW MOIITHOCTH M MPOEKTHBIX 3HAYEHUH psjia MOKazaTee,
MIPOBEICHHS PEKOHCTPYKIIMHU WM BHEAPEHHSI HOBBIX TEXHOJIOTMUECKUX ITPOLIECCOB.

2. IlocTpoeHne TUNMYHBIX KPUBBIX AT ONPEJIETIEHHOIO XapakKTEpHOI0 y4acTKa TPAeKTOPHH
pa3BUTHUS NPEANPUATHS (HapUMeDp, I IEpHUoia OCBOSHHS) U BBIOOP MPEATIPUATHSL.

3. MaTteMaTHUeCKOE OITMCAHHUE.

I/ICCJ'IGI[OBaHHC armapara yrnpapJCHHA U €0 JOKYMEHTATUOHHOT'O obecrnieucHuUs uenecoo6pa3Ho
HAa4YMHAaTh € paCCMOTPCHHUA BXOJHOTO IMOTOKA JOKYMCHTOB U €TI0 MMapaMETPOB.

Ji1st TOro 4T00BI TOTHOCTHIO OMPEAEITUTh IOKYMEHTOIIOTOK, TOCTYIAIONINHN B anmapat yIpaBIeHus,
HEO0XOIMMO ONPEAEIHTS:

- MaTeMaTHYEeCKOE OKHIaHNE;
- IUCTIEPCHIO;
- 3aKOH pacrpe/Ie/iCHHs BEPOSITHOCTEH, KOTOPOMY MOTUUHSICTCS JOKYMEHTOOOOPOT.

Omnpenenenre 3aK0Ha pactpeieNieHns yIPaBICHYECKOW JOKYMEHTAINN JacT BO3MOKHOCTh
MPOTHO3UPOBATH OCTYIICHHE JOKYMEHTAIIUH, YTO MTO3BOJIUT BEIOPATH OIPE/ICIICHHBIC CPECTBA
OpraHM3aIlMOHHON TEXHUKH 1 HE0OXO0MMOE KOJIMIECTBO COTPYIHUKOB Il 00paOOTKH JJOKYMEHTOB.

OCO0EHHO YacTO METOJIbI MATEMATHIECKOM CTATUCTHKH PUMEHSIIOTCS TIPH aHai3e 00beMOB
JOKYMEHT0000pOTa, 3aTpaT pabouero BpeMeHu (111 HOpPMUPOBAHHUS TOKYMEHTAMOHHBIX POLIECCOB), B
YaCTHOCTH IO Pe3yJIbTaTaM XPOHOMETPaKa PACCUUTHIBAIOTCS CPETHUE MTOKA3ATEIH.

[Ipu npoekTHpOoBaHUY YIIPABICHYSCKUX CUCTEM BO3HUKAIOT 33724y OIPEICICHUs pa3sHOOOPa3HbIX
xapaktepucTuk. O0IIee KOJIHIeCcTBO TapaMeTPOB, OMPECISIONMNX QYHKIIMOHUPOBAHNE CHCTEMBI, BEITUKO.
VYuer Bcex PakTOpPOB MpH MPOEKTUPOBAHUH YIPABICHUECKUX CUCTEM aHATUTUICCKIMH METOIaMHU
3aTPYAHUTEIICH, @ YaCTO U MPOCTO HEBO3MOXKEH.



Kpowme Toro, B meproa mpoeKTUPOBAHUS YIIPABIEHIECKUX CHCTEM MPUHIUIHATHFHO HEU3BECTHO
HaJIM4YHe T€X WM WHBIX MPEANOCHIIOK, SBIISIONINXCS OCHOBOIOIATAIOIINMH TIPH aHATUTHYECKOM
UCClIeIoBaHuU. Hanpumep, HEU3BECTHBI TOUHBIN XapaKTep MOTOKOB HHPOPMAIIUH, CTCIIEHb B3aUMOCBSI3U
MEXy OTACIbHBIMU COCTABHBIMU YacTAMH cUCTeMbl. K MeTo1aM HaX0XACHUS PEeUICHUN U POBEIACHUS
MIPOEKTHPOBAHUS YIIPABIEHYECKUX CHCTEM OTHOCATCS METOABI MOJEIIMPOBAHUSI.

K HacToAIIEMY BPEMCHHU U3 METOAOB MAaTEMATUUCCKOI'O MOACIIMPOBAHUSA BBIACINIICA CBOCH
YHUBEPCAJTIbHOCTBIO U 3(1)(1)GKTI/IBHOCTBIO MECTOJ UMUTAIMOHHOI'O MOJACIIMPOBAHMS. CYTL 9TOro M€Trozaa B
TOM, YTO BECH IIPOLECC (I)YHI(I_II/IOHI/IpOBaHI/IH CHUCTEMBI paCCMATPHUBACTCA KaK COBOKYITHOCTDb
(bYHKLII/IOHI/II)OBaHI/IH €€ OTJENIbHEIX COCTaBHEIX yacTe. CucreMa pa361/IBaeTca Ha TaKu€ 4acTu, YTOOBI
MOKHO OBLIIO A0CTAaTOYHO IPOCTO q)OpMa.]'II)HO oImmcaTh IMMOBEACHHUE KaXKI0M 13 HUX. 3aTeM OIHCHIBACTCS
B3aUMOCBA3b MEXKAY OTACIIbHBIMHA YaCTAMHN CUCTEMBI.

HOBGI{GHI/IC YacTeW CHUCTEMBI HUMECT, KaK IpaBuiio, CIIOXKHBIN XapaKTep U OIMUCHIBACTCA
COBOKYITHOCTBbIO MaTEMaTUYCCKUX U JIOTUIECKUX OTHOIICHHH. KpOMe TOI'o, OHO MOXKCT OBITH U
BCPOATHOCTHBIM T.C. OIIPCACIIATLCA KaK BHCINHUMH, TaK 1 BHYTPECHHHUMU CIIy‘-IZlfIHBIMH (i)aKTopaMI/I.
MOILCHB B IICJIOM MOXKET COCTOATH M3 OYCHb OOJIBIIIOrO YKCJIa COCTABHBIX DJIEMEHTOB.

Mozenb yrpaBIeHYSCKOM CHCTEMBI MOKHO TIOCTPOMTH: &) JI0 TOT0 KaK CHCTEMa CIIPOEKTHPOBAHa, C
[CJIBIO ONPCACIICHUA XapaKTCPUCTHUK CUCTCMbI, UX ONITUMHU3AllU WIN OLCHKHU, 6) Ha 3Taric
POEKTHPOBAHUS CUCTEMBI [Tl CPABHEHHUS Pa3IMUHBIX BAPUAHTOB €€ MOCTPOCHMUS; B) IOCTIE 3aBEPIICHHUS
NPOEKTHPOBAHUS M BHEJPCHUSI CUCTEMBI IS TOIyYeHHsT MH(POPMAIIHH, TOTOIHSIONIEH Pe3yIbTaThl
BHEJIPCHUS CUCTEMbI Pa3padoToK.

ITpu cocTaBIeHUN MOJICIH PEIIAIOTCS BOMPOCKL: &) JICJICHHUs] CUCTEMbI Ha OTACIbHbIC OJIOKH U
(hopMabHOTO OnUcaHus UX (PYHKIIMOHUPOBaHUS; 0) cocTaBlIeHUE (POPMATU30BAHHOTO OTIMCAHUS
MOBEJICHUS CCTEMBI B 1IEJIOM; B) UCIIOJIb30BaHUE TEOPUH BEPOSITHOCTEH MIPH UCCIICAOBAHNN TUHAMUYHBIX
MPOIIECCOB, TOABEPIKEHHBIX TTOCTOSHHBIM U3MEHEHHUSM, HOCSIIINM 3a4acTyiO CIy4aiHbIN XapakTep; I)
WCTIOJIb30BaHHS METOJIOB MATEMATHUECKON CTATUCTHKH JUTsI 00paOOTKH U MHTEPIIPETAIINN PE3yIbTATOB
MO/JICITUPOBAHUSI.

MopnenupoBaH#He MTPOIECCOB U CTPYKTYP B YIPABICHYECKUX CUCTEMax 0a3upyeTcsi Ha OCHOBE
KOJINYECTBEHHO-KaY€CTBEHHOTO aHAJIM3a OpraHU3allii U TEXHOJIOTUU JOKYMEHTAIIMOHHBIX TIPOLIECCOB,
COCTOSTHHSI IOKYyMEHT0000POTa, CUCTEM JOKYMEHTAIIMK B3aUMOCBSI3U JIOKYMEHTOB U MX T0Ka3aTesei,
JIOKYMEHTOIIOTOKOB, CIIPABOYHO-UH(POPMAIIHOHHOTO 00CTYKUBaHHS, YHCIEHHOCTH PAaOOTHUKOB
JIOKYMEHTAIIMOHHBIX CIy»0 U T. 1. B kauecTBe 00pabarhiBacMOii HH(POPMAIIMK BBICTYAIOT TOTOKU
TpeOOBaHMIt; BpeMsi 00CITYKUBaHHUS OJTHOTO 3aIIPOCca; CYMMapHBIE SKCILTyaTaIl[AOHHBIC PACXOJIbI OT
MIPUMEHEHUS] MEXaHUYECKHUX CPEJICTB PA3IIMYHOTO THITA TIPY BHIMTOJIHEHUH 33/IaHHOTO 00beMa paboT Ha
KaXKI0H OTlepaIiii; KOJIMIeCTBEHHbIE XapaKTePUCTHKH JOKyMeHTo000poTa. B mporiecce MogenupoBaHus B
TEUYCHHE OTPE/ICICHHOTO BPEMEHH MPOBOIUTCS HAOJIOICHHE 32 YIIPABICHYECKOW CUCTEMOH 1 cOOp
cratuctuiyeckoil mHpopmanuu. OHa KacaeTcs 3arpy3Ku pa3IUYHbIX YCTPOUCTB CHCTEMBI, BEPOSTHOCTEH
MOSIBJICHUS T€X WJIM UHBIX CUTYalllil B MOJIETIH, YACTOTHI UCIIOJIb30BAHMS T€X WIH UHBIX ONEPALNMA WU
CPEJICTB OPTaHU3AIIMOHHOM U BBIYUCIUTENIbHOW TeXHUKHU. HalIeHHbIe 3HAaUEHUS MTOBEPTratoTCs
CTaTUCTUIECKOUN 00paboTKe.

Haubonee pacripocTpaHeHO BBIYHCICHHE MATEMAaTHUECKOTO OXKHIAHMUS (CpeqHeapu(METHIECKOTO)
Y JUCTIEPCHUH CITy4daitHOW BenmnuuHBL. OHAKO HEPEIKO HEOOXOIUM I10ICYET MOMEHTOB 00JIE€ BBICOKUX
MIOPSIZIKOB, MTOJTydEHUE TUCTOTpaMM pacripeneneHnii. O0paboTaHHbIE pPe3yIbTaThl TIO3BOJISIOT PEIaTh:
NPaBUIIBHO JIM BEIOPaHBI TEXHOJIOTHS U OPraHU3anusl YIPaBIeHYECKUX MPOIECCOB.

1.2.3. Mooenuposanue ynpasieHueckKux npoueccos ¢ UCnoab308aHUEM
Mep PACROTIONHCEHUS U MEP PACCEANHU.
O6wan xapaxmepucmuxa mep pacnonoHcenus

B opropoexTupoBaHUY P UCCIEOBAHAN TIPOOTIEM YIIPaBIEHHS TPYIOBBIMHI PECYPCAMH,
KOJUIEKTUBAMHU, COIIMAIFHBIM Pa3BUTHEM, YCIOBUSAMH TPY/Ia, OpraHU3aAIMe Tpyaa U T. 1. BOSHUKAET



HEOOXOAMMOCTE OTIPEISIICHUS]  OOIEeH OHO3HAYHON OIIEHKHU 3aMepoB. [[j1s momydeHns TakoW OTICHKH
BMECTO MHOJKECTBA OTACIHHBIX 3HAUYCHUH N3yIaeMOT0 ITOKa3aTeNsl HCIOMB3YIOTCS CPETHIE 3HAUCHUSI.

B xaxxaoii COBOKYMHOCTH 3HaYEHUH KOJIMUYECTBEHHO BBIPAXKEHHBIN MPU3HAK XapaKTePU3yeTCs
oTpeeNIeHHON BEMMIMHOHN (YpOBHEM). JTa BEIMYMHA OTIMYAETCS OT YPOBHS 3TOTO MPU3HAKa B JPYTOi
COBOKYITHOCTH.

Tak ypoBeHb KBaTU(UKAIIUN U CTaX PabOTHI OKa3bIBAIOT OOIBINOE BIMSHIE HA
MPOM3BOJUTEIBHOCTh TPY/A.

PaccmoTpum n1Ba mpuMepa pactpeneseHust CIeHaaIucToB o cTaxy (puc. 1.4.).

ITo ocu abcumcc 1aHbl BapHaluy MPU3HAKA (YUCIIO JIET CTaXka), a 10 OCH OpAMHAT — IUIOTHOCTH
pacmpenenenus. ['paduueckoe n300pakeHue rpyMnImUPOBKH IO CTaKy PaOOThI IPEACTABISET PSLI
pacnupeneneHus.

PesynpraTel aHanuza:

1. Crax BBIIIE BO BTOPOH COBOKYMHOCTH (kpuBast || pacmpenenenus pacnonoxeHa mnpasee u
COOTBETCTBYET 0OJiee BBICOKMM 3HAUEHHSIM CTaxa). BeIBo: monoskeHue rpaduka Ha ocH SBIISIETCS
MIOKAa3aTeNIeM BBICOThI MACCOBOTO YPOBHS IPU3HAKA: YEM IIPaBee PacIoiokeH rpaduk Ha ocu abcLuce, TeM
BBIIIIE MACCOBBIN YPOBEHb ITPU3HAKA.

2.Hanbonee npuMevaTeIbHBIMI TOYKaMH Ipadrka sBISFOTCS: HadalbHas, KOHEYHAs U TOUYKa,
BOKPYT KOTOPO¥ COCPEIOTOUYECHO OIIbIIIee YHCI0 HaOII0ACHNH.

Hauaneabie Touku | u |l rpadmkoB cMEICHBI 0 OTHOILICHHUIO IPYT K IPYTY Ha 5 JIeT.
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Puc. 1.4. CpaBHEHHE TPYIIT CIEITHAIUCTOB T10 CTaXy PaOOTHI



| — pactipenenieHue CIENUAMCTOB B IIEPBOI OpraHU3aIHN;

- pacripeacjacHue CricuuajiiCcToB BO BTOpOﬁ OopraHu3ainuu.

TO‘IKI/I, BOKPYT KOTOPBIX KOHHCHTPHUPYETCA OCHOBHAA MaccCa Ha6J'IIOIlCHHI>i, PAaCIIOJIOKCHBI B
IICHTpa.]'II;HOfI qacTu rpa(pm(a 1 HA3bIBAIOTCA CPCAHUMU TOYKaAMU, WK CPEAHUMUA BEIMYUHAMU.

CpC,I[HHH BEJIMYMHA BbIPAXKACT KOJIMYECTBCHHYIO ONIPEACIICHHOCTD, SABJIASICH OCHOBHBIM
IMOKa3aTelIeM CTaTUCTUYCCKOM COBOKYITHOCTH.

B 3aBHCHMOCTH OT XapakTepa CTATUCTUUECKON COBOKYITHOCTH PACIOJIOKEHHS B HEW 31IEMEHTOB, €€
COCTABJISIONINX, UX TPYIITUPOBKH, OMPEICSIISIOIINHN TI0Ka3aTelb, KOTOPBIN J0JDKEH HaU0OJIee MOJIHO
OTpa3uThb 3aKOHOMCEPHOCTH SABJICHUA, MOXKCT 6I>ITI> MMpEeACTaBJICH PAa3JIMYHBIMA CPEIHUMU. Cpe):[HI/IC
BEJIMYMHBI IIIPOKO UCTIONB3YIOTCA U 0000MIEHHBIX XapaKTEPUCTHK BCEBO3MOKHBIX MACCOBBIX
ImpouecCCoB. C ux IMOMOIIBIO YCTPAHAKOTCA HHANBUAYAJIbHBIC PAa3JINYK, BBIABIIAIOTCA O6HII/IG YCJI0BUA U
3aKOHOMEPHOCTH, OCYIIECTBISIOTCS PACUETHI IO MPOTHO3UPOBAHUIO U TNIAHUPOBAHUIO, aHAIIN3
HSKOHOMHUYECKUX SBICHUH.

[Ipumepamu pa3iMUHBIX TUIIOB CPEAHUX 3HAUEHUH, KaXK0€ U3 KOTOPhIX UMEET TOUHOe
ompeJiesieHNe, CIyXaT HOJIyCcyMMa KpaiHUX 3HauYeHHUH, MepUInaHa, MoJia, cpegHee apupMeTHIecKoe,
TeOMETPHUECKOE CpelHEEe U TAPMOHNYECKOE CPEAHEe.

Bce Tumsl cpeiHUX UMEIOT OJJHO MPOCTOE od1Iee cBOHCTBO. CpeiHee Beerja MEeHbIIe
MHUHHMMAJILHOTO HAaOII0JaeMOro 3Ha4EeHUs ¥ He  OO0JIblIe MaKCUMAIbHOTO HaOmogaeMoro 3HaueHust. Tpu
THUIA CPEJHUX MOTYT OBITh MOyUeHBI U3 COOPAHHBIX JAHHBIX CIEAYIONIMM 00pa3oM: OJIycyMMa
MUHHMAJIEHOTO ¥ MAKCUMAJIBbHOTO HAOIOIaeMbIX 3HAUCHHH.

Meouana — taxoii pazMep B paHKUPOBAHHOM Py, KOTOPBIN Kak OBl AETUT COBOKYITHOCTh Ha JIBE
PaBHBIC YaCTH: OAHA YaCTh UMECT 3HAUCHHA BaAPbHUPYIOIICTO IIPU3HAKa MEHbIIIC, ApyTras — 6OJ'II)IIIe, qeM
cpeaHHi 3amep.

PamxnupoBaHHBIM Ha3bIBAETCS Psifl, B KOTOPOM YHCIIOBBIE 3HAYCHHUS OT/ACIBHBIX HAOIIOICHUIH
CTPYIIMPOBAHBI 110 BO3PACTAIOIIEMY MM 110 YOBIBAIOLIEMY [IPU3HAKY.

Oco0eHHOCTD MEIHAaHbI COCTOUT B TOM, YTO JJId HCC BBIYMUCIICHHUA HE Tpe6yeTcx 3HAaTb BCIIMYNHY
IMpU3HaKa y BCEX 3JIEMCHTOB COBOKYITHOCTHU, @ JOCTATOYHO PACIIOJIOKHUTH 3aMEPHI B ITOPAAKE UX
BO3pacCTaHus.

[Monp3ysck MeTMaHOM B TIPAKTHKE YIPaBIEHUECKONW pabOThI, MOXKHO OBICTPO ONPENENUTh CPETHIH
00BbEM BBITTOJHIEMBIX MOIPA3IeICHUSIMUA pa0OT, CPEAHUH MPOLIEHT BHIOIHEHUS] HOPM (KOTa HIDKHSS U
BEPXHsIsS TPAaHULIBI HE (PUKCUPOBAHBI ONPEIEIEHHBIM YHCIIOM).

Brrunciienne MeinaHbl IMEET 3Ha4€HHE U TOTAA, KOT/ia HEOOXOAUMO yCTaHOBUTH KOHTPOJIb 32
XOJIOM TEXHOJIOIMYECKOr0 MpoLecca MpU KOTOPOM IEPUOAUUECKH, YEPE3 PABHBIE IIPOMEXYTKH BPEMEHU
CHUMAIOTCS 3aMephl. Pe3ynpTaTsl 3aMepoOB OTMEYAIOTCA Ha CIIEHAIbHON KOHTPOIBHOM KapTe (0Ch
a0crmce — BpeMs, 0Ch OpAMHAT — I3MEHEHUE TapaMeTpa).

I'padnaeckn meauana mpeacTaBiIseT co00i TOUKY Ha ocH abcuuce, 00IaJatoIy 0 TaKUM
CBOWCTBOM, YTO TEPIICHAUKYIISP, TPOBECHHBIN U3 3TOW TOYKH, JCIHT IUIONIA b rpaduKa pacrpe/ielIeHHs
Ha JIBe paBHbIe YacTu (puc.1.5.).



qacToTa

nnomwazm

Me 3HAYEHUA

Puc. 1.5. I'padudeckoe npencraBieHue MeIUaHbI

IpuBeaeHHOE OMPEIeICHHEe MEIHAHBI IIPABOMEPHO B TOM CIIydae, KOT/ia IUIoIaab» rpaguka
n300pakaeT 4acToTy, T.C. B CIIy4ae U300pakeHHUs psijia THCTOIPaMMOM U TIABHOM KPUBOM.

Korna B pamXHpOBaHHOM PsITy YaCTOTHI BAPUPYIOIIETO MPU3HAKA OJJHAKOBBI, MEJMaHA PaBHA
cpeaHeMy wieHy. Hanpumep, cpenss 3apaboTHas miata pabouux npecTaBiIeHa CICAYOINME IudpamH,
CTPYIIIUPOBAHHBIMU B TIOpsAZKE Bo3pacTanus: S1; 65; 68; 70; 75;81; 84; 92; 94. CpenunHoe MecTo
3aHUMaeT 1udpa 75 — 370 U ecTh MeMaHa.

Ecau B pszie 4eTHOE YMCIIO 3aMEPOB, TO MOPSAKOBBIM HOMEP MEIHAHbI PABEH IIOIyCYMME JIBYX
cpeHMX 4iIeHOB. FIHaue ropopsi, NOPSAAKOBbII HOMEP MEUAHbl B YKa3aHHOM PAaHXUPOBAHHOM PslJI€ PABEH

rae N — 4ucJio 4ICHOB psaa.

Korma gacrora mpu3HaKoB HEOJMHAKOBA, TO NCYHUCICHNE MENAHBI JOJDKHO YUUTHIBATh BCE
MPU3HAKH.

Menaunany B KaueCTBE CPEIHEN BEIUUMHBI CIIEYET IPUMEHSTh B TE€X CIIy4asdX, KOrja HET MOJHOU
YBEPEHHOCTH B OJJHOPOHOCTH M3y4aeMOi COBOKYITHOCTH. B cityuasx oueHb 0OJbIINX KojicOaHuiH
BapbHUPYIOIIET0 MPU3HAKA CPEIHAA apudMeTHIecKast OyIeT HaXOAUTHCS IO CHIILHBIM BIIMSTHUEM KpaitHIX
BEJIMYMH.

Mo;[a MMpeaACTaBIIACT co00li HanboIee YacTo BCTpCUAIOIICCCA 3HAYCHUC U TIO3TOMY B HCKOTOPLIX
Ha60an JAaHHBIX MOTYT OBITh JABC WJIIN Ooiee MOJbI, UMCIOIIUEC OJJHY U TYXKC YaCTOTY.

Mooa — 510 abcnyicca TOUKM MaKCUMyMa KPUBOH pacnpeaesieHus], onpenensaeMast 1o rpaguky.
CTaTuCTHUYECKUI CMBICI MOJIBL: ISl JUCKPETHBIX PAOB — 3HAUEHUE NMPU3HAKA, KOTOPOE Yallle BCEro
BCTpPEYaeTCsy; [JI1 MHTEPBAIBHBIX PSIOB — 3HAYEHUE NIPU3HAKA, HA KOTOPOE IPUXOIUTCS HauOOoIbIIast
IUIOTHOCTb PacIpe/ieICHUs!.

J71st TUCKPETHBIX PAOB MOJIa COOTBETCTBYET MaKCUMAIbHOMY 3HAYSHHIO OPIMHATHI, a JUIs
WHTEPBAJIBHBIX PSIOB OHA UCUUCISIETCS 1O (hopMyIie:



Al

M, =X, +l———,
Al+ A2

rac X o -~ Ha4daJIo MOJAJIbHOI'O MHTCPBAJIA, - JJINHA UHTCPpBAJIa,

Al - pa3HOCTB YaCTOT MOJAILHOTO M JI0 MOJAJIBHOTO HHTEPBAJIOB;

A2 - Pa3HOCTh YaCTOT MOAAJIBHOI'O M ITOCJIE MOJAJIBHOI'O MHTEPBAJIOB.

Mopa no3BossieT CyAnuTh 0 NpeodIagaonieM B JaHHbIH MOMEHT yPOBHE U3y4aeMbIX IPU3HAKOB.
PaccmoTpum HabOp AaHHBIX, COCTOSIIUHN U3 OTACIBHBIX IUDP:
Haunpre: 9 6 9 9 9 7 6 1 6 7 6 6 0 6 7
6 8 6 5 5 5 4 6 6 7 2 6 7 8 5
0o 9 v 75 19 7 6 5 7 6 5 5 2
9 87 9 85 56 3 11538 0 9

st mpuBe IeHHBIX TAaHHBIX MTOJTycyMMa KpallHUX 3HaYeHUH paBHa 4,5; MeanaHa paBHa 6 ( Tak Kak
30-¢ u 31-¢ 3HaueHUS paBHBI 6), MOJIa TAK)KE paBHA 6, TIOCKOJIBKY 4aCcTOTa 3TOr0 3HAYCHHUsS paBHA 14, 4TO
OosblIe Bcex APYTHX YacToT.

Cpennss apudpMeTHiecKas.

Bripabotka, 00beM paboT, 3apaboTHAs MJ1aTa ONPEACIISFOTCS C IOMOIIBIO CPEIHEH
apupmeTryeckoit. CpenHss apudmMeTruecKast HCIOIb3yeTCsl B TEX CIyYasx, KOTr/ia peliatoTcs BOMPOCHI, Ha
KAaKyl0 BEJIMYHMHY OTJEIbHBIEC 3aMEPbI OTKIIOHSIOTCS T CPEIHEN.

1. ApPI(l)MCTI/I‘ICCKaH CpCAHsAA BBIYHUCIISICTCA Ha OCHOBC JIMHEHHOT O YpaBHCHUA HepBOﬁ CTCIICHU KaK

Y4ACTUYHOE OT ACJCHUS CyMMBI 3HaUCHHI BapbHpytomiero npuzHaka X, X,,...., X, Ha 4UCIIO CAUHHUII

n
HaOIroeHus N 1 BeIpaxaeTcs: popMyion:

n

X.
g Kt X+ X+ X, Z‘ '_

— i=1
n n

Ecnu kaxaoMy 3Ha4eHUI0 X OTBEYaeT 3HAYCHHUE JIMHEITHO 3aBHCsIIero oT Hero Y =a, +4a, - X , 1o

[T cpeHelt apudmMeTrnueckoil Y nmeeM:

_ (@ +a - X)+@+a, - X,)+. (8 +a - X,) g, +a (X, + X, +..X,)
n n




CJ‘IeILOBaTeJ'ILHO, CBA3b Me)KI[y X n Y COXpaHHeT CBOIO CI/IJ‘Iy U aJjst uxX CpeHHI/IX 3Ha‘leHHI71
Y.=8,+a - X,.

DKOHOMUS YIIPABICHUYECKUX PAOOTHHUKOB IO MPOMBIIICHHOCTH U TPEANPUSATHSIM ONIPEIEIAETCS TI0
bopmyme:

3,=4,-P-4,,

rae O - OTHOCHTE/IbHAs SKOHOMHS yIIPABICHICCKUX PAOOTHHKOB;

Y,,Y, -4HCIEHHOCTH YNPABJIECHYECKOrO IEPCOHANIA B INIAHUPYEMOM M 0a3UCHOM roJax

COOTBCTCTBCHHO,

P — temmbl pocTa 4MCTON NPOAYKLUUH B INIAHUPYEMOM IOy 10 CPABHEHHIO ¢ OA3UCHBIM T'OIOM.

[Mpeamonoxkum, 4To cpeJHETHEBHAS BHIPAOOTKA OHOTO PadOTAIOIIETO B
KOIMMUPOBAJIBbHO-MHOKHUTCIBbHOM MMOAPA3ACIICHUN COCTABIACT HA PA3HBIX MalllMHAX CJICAYIOINC BEJINIYNHBI:

THIC. PYO.
A - 20
B - 31
c - 3
a - 34
Jnst 9TOTO Cltydast IpocTast cpeHss apudMeTniecKast
- 20+31+31+34
X = 2 =29 ThIC. pyo.

Cpennss apudmerndeckas mpocTas OIpeAeIIeTCs B TEX CIIydasx, KOTJa YUCIO 3HAYCHHUI PU3HAKa
OJIMHAKOBO. J[oIyCcTHM, YTO 3aTpaThl TPY/la Ha Pa3HBIX MalllMHAX HA BBITYCKE OJIMHAKOBBIX 00BHEMOB
JIOKYMEHTOB OBUTH pa3HbIC 3a paccMaTpuBaeMbIi mepro. Tak Ha mammue A — 12400 gemoBeko-auei, B —
32260, C — 600, I — 1200. B sToM cnyuyae npaBuiIbHEE OMPEACTUTh B3BEIICHHYIO CPEIHIOI0
apu(METHYECKYIO.

Cpe,I[HSI}I apI/I(l)MCTI/I‘leCKaSI B3BCIIICHHAA paBHA:



B paccMaTpuBacMOM IICPUOAC OHA COCTABUT:

< = 2012400 + 31 32260 + 31 600 + 34 #1200
12400 + 32260 + 600 +1200

=281 TsIC. pyo.

s pacueta cpeqneapu(METHIECKON B3BEIICHHOW HHTEPBAIBHBIX PSAAOB paclpeeICHHsI
VMHTEPBaJbl 3AMEHSIOTCS CBOMMH LICHTPAMU U UHTEPBAJIBHBIN PsIJ IPEBPAILACTCS B JUCKPETHBIN.

Hanpumep, TpeOyeTcsi HAUUCIUTh CPEIHIO 3apa00THYIO TUIATY YIIPABICHYSCKUM paOOTHUKAM ITPU
€e pachpe/IelICHUU MY OTACIbHBIMU IPYIIIaMU B COOTBETCTBUU C JaHHBIMU Ta0JI. 1.2.

Tabmuma 1.2
JlaHHbBIE 1715 HAYUCIIEHUS CpeTHeN 3apaOOTHOI MIaThl YIPaBIeHIECKUX paOOTHIUKOB
I'pynna 3apaboTHast Hentp unteppana | Yucno X, -m,
pabOTHUKOB T1aTa, ThiC. pyo. X, ThIC. pabOTHHUKOB, M
ThIC.
1 70-80 75 40 3000
2 80-90 85 50 4250
3 90-110 95 30 2850
4 100-110 105 20 2100
140 12200
= 122
X = 12200 = 87 ThIC. pyO.
140

FQOMeTpI/lquKaH cpeansisi.

IIpu onpenenenuu Temia pocta 00bEMOB BEIIOIHIEMBIX PadoT, TPOU3BOAUTENEHOCTH TPYAA,
MEXaHU3aIlusI U aBTOMAaTU3alUX paboT, TeMITa CHIDKEHUS CeOECTONMOCTH paboT, COKPAIICHUS

TPYAOEMKOCTH Pa0OT HCUHCIISCTCS CPEJTHSISI TeOMETPHIECKasl.

HpI/I OMMPEACIICHUU, BO CKOJIBKO pa3 OTACJILHBIC 3aMCPhI BBIIIC UJIW HUXKC cpe;[Heﬁ, T.C. IpU
OIpEaACIICHNN OTKJIOHECHHM MCXKAY BEIIMYUHAMU, TAKXKE IMOJIY4YaCTCA CPECAHAA, HO YKE CPCIAHAA

TCOMCTPHUUICCKAs.

Hcuncnenue cpenteii apupMeTHISCKON OCHOBAHO HA apu(METHUECKOM MPOrPeCCHH, CpeaHei
TeOMETPUUYECKON — Ha TEOMETPUYECKOM.




CormocTaBuM pa3HUILy B BEIWIHHE H CIIOCO0E NCUNCIICHHS PACCMOTPEHHBIX CPEIHUX Ha MpUMepe.
NmetoTcs aBa mpeanpusTHs: OJHO BBITIONHsET iad Ha 150%, a npyroe Ha 80%.

CpenHee apI/I(bMeTI/I‘IeCKOG 3HAYCHHUC BBINTOJIHCHUA IUIaHa ABYMS NPCANPUATUAMUA, T.C. CPCAHCE
BBIIIOJTHCHHUC IIJITaHA COCTaBHUT!

CpenHee reoMeTpHUYECKOE TIOKAKET TAKYIO CPEAHIOI0, KOTOopast OyeT BO CTOJIBKO pa3 MEHbIIIE
nepBoii (O0MbIlel) BeINYHHBL, BO CKOJIBKO pa3 3Ta ke BeTMunHa OyAeT Oouiblie BTOpoil (MEeHbIIIeH).
YkazaHHOE COOTHOIICHUE MOXKET OBITh BHIPAKEHO TEOMETPUIECKOM POTIOPIIUEH:

y=150; z=80; Xq=?

ALY X, =1y z=+150080 ~110%.

Psnp1, xapakTepusyromuecs U3MEHEHUEM SIBJIEHUI BO BDEMEHM, Ha3bIBAIOTCS AMHAMUYECKUMU. [Tpu
MOCTPOCHUH TUHAMUYECKUX PAJOB UCUUCISETCS CPEIHUM TEMIT U3MEHEHUsI SIBJICHUSI HA OCHOBE CpeAHEeH
r€OMETPUYECKOM.

Hanpumep, o6bem ynpaBneHuecKux paboT o MecslaM yBeJIMYUBAeTCsl, TpeOyeTcs OnpeaesiuTh
cpenHuii TeMn pocta o0bema. [lanHeie 00 00bemMax padoT Mo MecsaM CHCTeMaTU3UpoBaHbl B Tad. 1.3.

Tabmuma 1.3
Jannbie 00 o6beMax padoT 1o Mecsam
O0BeM ynpaBIeHISCKHX padoT TeMIt pocTa 110 OTHOIIIEHUIO K
10 COCTaBIIEHHUIO B 00paboTKe MIPEBITYIEMY MECSITY
Mecspr JOKYMEHTOB
SuBapp 200 1,00
®deBpanb 330 1,15

Mapt 270 1,17




Arnpens 320

Mait 385

1,19
1,20

Cpennuii TeMI pocTa COCTaBUT:

X, =%1e1150117 0119012 =§/192 =113, 7. e. 13%.

I'apmonuyeckasi cpeaHsisi.

Cpenusisi rapMOHHUECKast ONPEIENeTCsl B TOM CIIydae, €Cii CpeAHss IpeJHasHavyaeTcs 11 pacyera
CYMM cJlaraeMbIx, 00paTHO MPONOPLMOHAIBHBIX BEIMYHHE JAHHOTO IPU3HAKA, T.€. KOTAa CYMMHPOBAHUIO

ImoJIe)KaT HE CaMU BapUaHThI, a O6paTHI)IC UM BCJIIMYHHBI.

IToka3zarenu cpenHeil ce6ecTOMMOCTH NPOLYKIIMHU, CPEIHEN BEIPAOOTKHU, CPETHETO CPOKaA CITY>KOBbI

MAaIlUH U IpyTue ONPENESIIOT UCUUCIEHUEM CPEIHEN TAPMOHUYECKOM.

CBs3b MEX Iy HOPMOM BpeMEHH U HOPMOM BBIPAOOTKU MOXKET OBbITh IPEACTABIICHA yPABHEHUEM:

B
X 1

I'ne Y — Hopma BeIpaboTky; B - mpomomkurtensHOCTb pabodero [IHs;

X — HOpMa BpeMeHHU.

CpC,I[HﬂH apI/I(bMeTI/ILIQCKaH TAKOTr'o poJa OIpPECACIIACTCA HO,Z[CTaHOBKOfI 3HA4YCHUA

X1y X,y X, B BEIPOKCHHE:

B B B
L+ 0+
y= X, X, X,
n
OOmwmii BUA NOTY4eHHOH (POPMYIIBL:
NG n
X =

Hanpumep, Heo0X0IMMO ONpeAETUTh CPEIHIOI0 BEIPA0OTKY KOMHPOBAaIbHO-MHOXHTEIHHOTO
noJpasaeNeHny 3a 5 nHei. BripaboTka XapakTepu3yercsi BeTMUMHAMU, IPEICTABICHHBIMU B Ta0m. 1.4.

Tabn. 1.4




XapakTeprucTHuKa BEIPabOTKH

Jan Bripabotka, THIC. 1.
1 10
2 12
3 14
4 16
5 11
L

rae n=5, X;, X,,..., X; -BeIpabotka B 1,2, ..., 5 —ii aHH.

— 5

X, = 1 1 1 1 1 =12,25 trIC. .
Bt e

10 12 14 16 11

Ecmm paccunTarb CPECAHIOIO apI/I(l)MeTI/I‘K}CKyIO, TO OHA MOJIYYUTC IBHO 3aBBIIICHHOM:

T - 10+12+14+16+11 ~126.
5
OmmbKka COCTaBUT:
1207122 150 235 L 0,03~ 3%
12,25 12,25

IIpuMepoM npuMeHeHNs CpeIHEN rapMOHUYECKOH SBJISIETCS UICUUCIEHUE CPEHErO BPEMEHU
00opoTa KanuTana, pa3Hble YacTH KOTOPOro 00paIiaioTcsi B pa3Hoe BpeMsl.

ITycts mepronapt o6opoTa st kaxaeix 12500 teic. eBpo. cocrasistor 10 ger, 10 ner, 2 roxa, 2 roga
Ju1st Kaxasix 12500 TeIC. eBpo.

CpenHsisi rapMOHHYECKAs! COCTABIISAET:




X, = 4 =4+27=14815r0m
1 1 1
—+—+—+2
10 10 2

nin

(120 4):2,7=17,8 mecsua.

Cpennsis apudMeTHdecKas COCTaBIIsAET:

10+10+2+0,5

=225+4=5,625rona, nu 67,5 mecaua.

CooTHolieHue MCXKAY OTACIBbHBIMU BUAAMU CPEAHUX MOXKET OBITH MMpeACTaBJICHO B BUAC
HCPaBCHCTBA:

Hcxons u3 onbITa MPUMEHEHHSI CPETHIUX MOXKHO C/IEaTh BBIBOJI, UYTO KOTJIA BEIYMCIISIETCS CPEAHUN
JIOKyMEHT0000POT, 00beM 00pabaThiBaeMoii MHPOPMAIIHU, CPEIHSSA CKOPOCTh 00padOTKH JOKYMEHTOB,
YIIPaBJIEHYECKOT0 MPOIIecca, TO TOJIB3YIOTCS cpetHeapu(MeTHIecKoi B3BemeHHon. Eciu onpenenstoTes
TEMIIBI POCTA, TO MOJIB3YIOTCS CPEHEN F€OMETPUUECKOM.

MeToapl KOJMYECTBEHHOT0 AHAIN3A OLIEHKH NMPOU3BOJACTBEHHOI 1eATEILHOCTH HA OCHOBE
CpeaHNX BeJIUYHH

[Ipu npoBeIeHNH KOMIUIEKCHOT'O aHaIu3a ACITECIAbHOCTH YIIPABICHUSCKUX CIYKO CTPOUTCS
MaTeMaTH4YecKasi MOJIeIb TIOKa3aTels pe3yIbTATUBHOCTH (0000IIEHHOT0 TToKa3aTeNs, KOMIJICKCHON
OIICHKH). MaTeMaTnuuecKkre MeTOABl 1 MOJIETN B OIICHKE JCSITCILHOCTH MPEAIPHSITHIA, TTOApa3IeIeHII
SIBIISTIOTCSI OCHOBOM KOMIIIEKCHOT'O aHaJIN3a.

YHHBepcaIbHBIM METOI0M 0000IIECHHS €AMHUYHBIX [TOKA3aTeNeH ¢ yYeTOM UX yIeNbHOro Beca
SIBTISIETCS] BBIYHMCIICHUE CPETHUX B3BEIICHHBIX BEJUUWH: CpeHEH apuMETHIECKOM, CpeTHeH
TEOMETPHUUYECKOM, CPEeTHEN TapMOHHUYECKOM.

Bce ot Cp€AHNE BEIIUYHUHBI MOTYT IPUMEHATHCA NJIA IMTOCTPOCHUA KOMIIIEKCHOT'O KPUTEPUS.

CuuTaercs, 4TO BEJIMYHNHA CPEeIHEH TEOMETPHUYECKOM JIYUIITUM 00pa30M 00eCIIeYrBaET BHIMIOJTHEHNE
TpeOOBaHMI K KOMIUIEKCHOMY KPUTEPHIO.




eCIIH: Zai =1l,70o K= I I K ,rme «@; - ynensHblii Bec moKasarels.

Ota dopmyna mo3BosieT 0000IIaTh JF0OBIE TOKA3aTENH, XapaKTEPU3YIOIIHE NesTeTFHOCTD
KOHKPETHOTO YUPEKACHUSI, TIOpa3JieleH s, porecca.

Heo6xonumble ycnoBus BKIFOUEHHS [IOKa3aTesell B IPUBEACHHYIO (HOpMYyILy:

- OTPaKCHUE OJTHOM U3 TeJICH ACATCIBHOCTH YUPESKICHHUSI, TTOIPa3ACICHHs, IPoIecca, T.¢.
HETIOCPEICTBEHHOE OTHOIIICHHUE K OIICHKe KavecTBa U 3 dekTuBHOCTH;

- HaJIM4YKC y MOKa3aTejis BECOBOH (bYHKLII/II/I;
- HAUIMYKE Yy TOKa3aTeJId HAaUJTYyUIIero Ui HOpMaTUBHOI'O 3HAYCHU.

O06o001IeHHas OlleHKa ToKa3aTeNei (yHKIIMOHUPOBAHUS YUPEKICHUN MOXKET OBITh ITPEICTaBICHA
CIIeTyFOIIAM 00Pa3oM:

n

1 P —p.’
K = . i L,
100 2 o) 4

i=1

riae K — 00o011ieHHas oleHka; p; - 6a30BbIl OKA3aTENb;

pi' - peaJ’ILHBIﬁ IIOKa3aTcJib, qi - KO3(1)(1)HLIH€HT OTHOCHUTCIIbHOI'O BKJIaJa ITOKAa3aTcCJIisd B

00001IIEHHYIO OLIEHKY (KO3 (DUIIUEHT OTHOCUTEILHOCTH BAXKHOCTH TTOKa3aTels);
N - YKCII0 aHANM3UPYEMBIX TIOKa3aTelei;

100 — yciioBre HOPMHUPOBKHU TPH MIPOBEACHUH IKCIIEPTHOM OLIEHKH.

n

> g, =100.

i=1

3a BCJIIMYUHY 0a30BOro MoKa3aTens Pi 6CPYT HOPMATHBHBIC ONITUMAJIbHBIC WJIN CPCAHNUC 3HAYCHUA

MoKa3aTeJiei.
J11st BEIIOJTHEHHS CPAaBHUTENBHBIX OIIEHOK HEOOXOIMMO ONPEeuTh KO3 (OHUIIMEHTH BECOMOCTH.
Mx ompenenenne BHITOIHIETCS ITyTEM OIPOCa IKCIIEPTOB.

Opranu3aius onpoca ¥ 00paboTKa JaHHBIX BBITIOJHIIOTCS METOIOM TIOCIICI0BATEIbHBIX CPaBHEHUH
BEPOATHOCTHBIMH CITOCOOAaMU U SIBIISIOTCS BEChbMa TPYJOEMKHMH MPOIEAYPaMHU.

PaccMmoTpuM ananmuTHYecKHid crioco0 onpeeneHus K03 OUIEHTOB BECOMOCTH:

ﬂi :ﬂn +n__i'(ﬂl_ﬁn)'
n-1



Koaddumment Becomoctu onpeaensiercs o GopMyie TMHEHHON HHTEPIOISLINYI, IPU 3TOM
YYHTBIBACTCS HE TOJIBKO PaHI KaXI0r0 KPHTEPHS, HO M Pa3HOCTh MEX Ay HaubonsmuM 3 u

HauMeHbIMM /3, K03 HUIIMEHTaMi BECOMOCTH.

CocTaB BO3MOKHBIX YaCTHBIX MMOKa3aTese st (POPMUPOBAHHS KOMILIEKCHOTO moka3arens (K, )

opr: aHHSaHHOHHO-MeTOI{I/I‘lCCKOﬁ pa6OTI)I YHOpaBJIICHYCCKUX CJ'IY)K6 Ha nDpuMepe
KOITUPOBAJIBHO-MHOXXHUTECJIBHOT'O OTACIICHUA.

K =P&“P& ... P&,

rae P1 - KQYECTBO BBIMOIHIEMBIX Pa0oT;

P, - ypoBeHb UX IIaHUPOBAHUS;

P, - co3znanne HOpMaTHBHOMN 06a3bl;

P, - BHenpeHne HOBBIX ()OPM U METOZOB PabOTEI;

P, - opranuzaiust 06MeHa epeoBbIM OIBITOM;

P6 - YPOBEHb METOIMUECKOM MTOMOIIM MOJIBEJOMCTBEHHBIM MOPa3I€IECHUSIM;

P, - opraHuzanus KOHTPOIIS 3a XOJIOM BBINOJTHEHHS [UIAHOB, TIPUKA30B, PEIICHHIA;

a,,0,,....,0; - yIeIbHBIN BEC Ka)K10ro 3JEMEHTA B 00LIEH 3HAYMMOCTH

OpraHM3alMOHHO-METOMYECKOM PabOThI (IPUHATOM 32 1),

MeToabl KOJUYECTBEHHOI'0 AHAIN3A YIPABJEeHYECKUX MPOLECCOB € UCIO0JIb30BaHMEM Mep
paccesinusi (moKa3aTeJisi BaApUaluu).

Hcxonnas cratuctryeckas nHGOpMalus o0 yrpaBieHYeCKOM Ipoliecce IPeaCcTaBseTCs
YHOPSIOYEHHOW CTATUCTHYECKOW COBOKYMHOCTBIO (TPYIITHPOBKAMHU, KIIACCUPUKAITUAMHU, PsiIaMu
pacmipeneneHus). XapakKTepUCTUKAMH CTATUCTUIECKON COBOKYITHOCTH SIBJISTFOTCSI CPETHNE BETTUIHHEL.
OmHAaKo pacyeT TOIBKO CPEAHUX BEITUIMH MOXKET 0Ka3aThCsl HEOCTATOUYHBIM VIS €€ XapaKTePUCTHUKH, TaK
KaK IPU PaBHBIX 3HAYCHUSAX CPEIHUX KOoeOaHus (BapHalyn) IPYTUX BEIMYUH OTHOCUTEILHO CPEIHUX
MOTYT 3HAYUTENIbHO OTINYATHCSI.

B craructuke noa Bapuanueil HOHUMAaOT TAKUE KOJIMYECTBEHHBIE U3MEHEHUS BEJIMUYUHBI
MCCIIeyeMOro MPU3HaKa B paMKax OJHOPOIHON COBOKYITHOCTH, KOTOPbIE O0YCIOBICHBI COBMECTHBIM
JIEHCTBUEM Pa3TUIHBIX (PaKTOPOB.

Bapuanus noka3eiBaeT, Kak TpyIIHUPYIOTCS 3HaYCHHUS IPU3HAKA BOKPYT cpenHeil BenunauHbl. s
U3Y4YEHHS ¥ N3MEPEHUS BapHalllH UCTIONIB3YeTCs CHCTeMa MOKa3aTeNei, B KOTOPYIO BXOJIAT:
BapHaLlMOHHBIN pa3Max, CpeiHee TMHEHHOe OTKIIOHEHHE, AUCTIEPCHs, CPEeaHEe KBaIpaTHIHOE OTKIIOHEHHE,
K03 puLIMEeHT Bapuanuu u ap.

BapuanmonHsIii pa3max SBIsIeTCA MoKa3aTelleM KOJIeOIeMOCTH ps/ia pactpeesieHus 1
oTpeAeIsAeTCs KaK Pa3HOCTh MEX/Ty HauOOIBIIUM U HAUMEHBIIIMM 3HAYCHUEM MPU3HAKa. DTOT IOKa3aTelh
LIUPOKO UCIOJIb3YETCS B TEOPETUUYECKUX UCCICIOBAHUSIX U MPAKTUYECKUX pacyeTax.



Henocrartku 3Toro nokasaresns Bapualuy:
- BJIMSHUE CIy4aiHbIX (PaKTOPOB (Ha BEIMYMHY BapUAIIMOHHOTO Pa3Maxa);
- HEBO3MOXKHOCTh OZHO3HAYHOTO ONPEAEICHHUS BUa PAclpeeleHUs BHYTPY pa3Maxa,

- 3aBUCUMOCTD BCJIMYUHEI TOJIBKO OT IBYX KpaﬁHPIX 3HAYCHHUH npu3HakKa, BCJICACTBUEC UCTO
BO3HHUKACT HCAOCTATOYHOCTh XapaKTCPUCTUKHN KOJIe0JIEMOCTH 3TOT0 IIpU3HaKa,

- OTCYTCTBUC HAITIAAHOCTU BapbUPOBAHMWA IPU3HAKA, CBOMCTBEHHOT'O OCHOBHOM Macce ¢IUHUII
COBOKYITHOCTH,

- CIIy4alHbIM XapaKTep KpalHUX ypOBHEH psiia paclpeleacHUs.
Bapuamnmonnsrii pasmax R omnpenensiercs mo hopmyire:

R=X,, - X

min !

rae, X, s Xpin - COOTBETCTBEHHO MaKCHMAJIbHOE M MUHMMAIbHOE 3HAYCHHE IIPU3HAKA.

ITokazarens BapuallMOHHOTO Pa3Maxa MOXKET ObITh UCIIOIB30BaH B MPOLECCAX KOHTPOJIS KauecTBa
MPOAYKIINH, OLEHKU pocTa 00BEMOB JOKYMEHTO000POTa, KOJIMYECTBEHHOM OIIEHKH YIPaBICHYECKOTO
MepcoHala B pa3In4yHble BPEMEHHbBIE HHTEPBAJIBI.

Cpennee nMHEHHOE OTKIOHEHUE — MPEICTABIAET CO00 CPEAHIOI BETUIUHY a0COMIOTHBIX
3HAYECHUI OTKJIOHEHHI OT cpellHel apu(hMETHIECKOHM.

HpH pacyeTe CpeaAHLCTO JIMHEHHOTO OTKIIOHEHUS MOXKHO HCIOJIb30BaTh (I)OpMYJ'ILIZ

a) IJIsL TPpOCTOTr0 CPEAHETO JIMHEHHOTO OTKJIOHCHHS:

0) I1s B3BEIICHHOTO CPETHET0 TUHEHHOTO OTKIIOHCHHUSI:

X -X)m

asss - '

>m

raec, mi - B€Ca NJIK 4aCTOThI HOBTOpeHI/Iﬁ COOTBCTCTBYIOIIMX BAPHUAHTOB IIPU3HAKA.

B kadecTBe npuMepa pacCMOTPUM ONPE/ICIICHUE POCTOTO CPETHETO JIMHEHHOTO OTKJIOHCHUS 110
MITATHOHM YMCICHHOCTH aJMHHUCTPATUBHO-YIIPABICHYECKOTO MIEPCOHANA OJJHOTHITHBIX MTPEAIPHUITAN
OTpaciy B pa3aNdYHBIX obmacTsx (tadm. 1.5.).

Tabmuna 1.5.



Pacuet cpenHero TMHEHHOTO OTKJIOHEHUS

HaunmenoBanue IITaTHast YuCIEHHOCTH KonunuecTBo OTkioHEHNE
OpTraHM3alNN aJIMHHHACTPATUBHO-YTIPaBICHYECKOTO MIpe AP THN BapHaHTa OT CPeIHeH
nepcoHana apudmernyeckoi
Opranuzamus 1 328 1 55,4
Opranunzanust 2 550 1 166,6
Opranuzanus 3 485 1 101,6
Opraunuzaius 4 336 1 47,6
Opranuszanus 5 218 1 165,4
Hroro: 1917 5 536,4

Jl1st TaHHOM CTaTUCTHYECKOW COBOKYITHOCTH OIIPEACIISIEM CPEIHIO apru(PMETUICCKYIO:

_ X.
g2 X 1917 oo
n 5

HpOCTOC cpeaHee JIMHEHHOE OTKJIOHEHHUE COCTABJISICT:

=107,28.

_ DX =X) 5364
a: =
n 5

[Nocneanuii mokaszaTess OoJiee MOJTHO XapaKTepU3yeT pa3Max KoueOaHHi, TaKk KaK OH BhIpaXkaeT
HM3MEHEHME NPU3HAaKa M0 BCEH COBOKYMHOCTH. Pa3MepHOCTh CpeTHETO JIMHEHHOTO OTKJIOHEHHUS
COOTBETCTBYET Pa3MEPHOCTH U3Y4aeMOI0 MPHU3HaKa.

Jlucniepcust BbIpaXkaeT Mepy CTEIEeHH KoJIeOIeMOoCTH u3ydaeMoro npu3Haka. Jucrnepcueit
Ha3bIBaeTCs CPEAHAS U3 KBAIPATOB OTKJIOHEHHS 3HAUEHUH BapbUPYIOIIETro MPU3HAKa OT €ro CpeaHer
apu(METHYECKOM.

Hucnepcus omnpenensercs no GopMyiam:

X, —X)?
mpocTasa JUCICpCus: 02 = 2(7) (1)

, _ 2 (Xi=X)"-m,

B3BELICHHAS JUCIIEPCHA: O, = Z
m;
1

)




B otnuuue ot paHee paCCMOTPCHHBIX MoKa3aTeae Bapuanuu JUCIICPCUA YUUTBIBACT 3HAK
OTKJIOHCHUSA, HO HC UMECT PAa3SMCPHOCTH.

Jlucniepcust MOXKeET OBITh pacCUMTaHa C yY4ETOM €€ CBOHCTB. OHO U3 HUX (OPMYITUPYETCS TaK:
JIUCTICPCHUS paBHA CPEAHEMY KBaJpaTy MUHYC KBajapar cpefaHei. Micxoast U3 3TOro CBOWCTBA pacyeTHEIC
¢dopmynst (1) u (2) mpumMyT BHI:

X2z
2% —(X)? ®)

o 2
JUISA IPOCTOU JUCIICPCHH: O =

X2
FEP LIRSt @

JUIsl B3BELIEHHOW TUCNIEPCUH: O, =

Ilocneanuii MeTo pacuera IUCIEPCUH SBISIETCS MEHEee TOUYHBIM, HO B 3HAUUTEIbHOMN CTENIEHU
YIPOLICHHBIM.

PaccunrtaeM B3BEIICHHYIO JUCIIEPCUIO ABYMsI METOJAMHU 10 PSAY PACIPEACIICHYS],
mpecTaBiIeHHoMY B Ta0um. 1.6.

Taobmnuua 1.6
Hcxonnble naHHbIE U1 pacyeTa AUCICPCUH

Huc- Obnem X -m; Xi_i (Xi_i)z (Xi_)?)z'mi xi2 xiz'mi
JIO opra- O06paba-
HU3aIui THIBAIO-IIEH

nH(pOp-Maruu

X, THIC. 3HAKOB
1 352 352 -104,7 10962 10962 123904 | 123904
2 480 960 +23,3 543 1086 230400 | 460800
1 516 516 +59,3 3517 3517 266256 | 266256
1 385 385 -71,7 5141 5141 148225 | 148225
2 492 984 +35,3 1246 2492 242064 | 484128
Hroro:
7 - 3197 - - 23198 1483313

OmnpenensieM CpeaHIO0 apu()METHIECKYIO B3BEIIEHHYIO BETHUNHY:




> E mi : Xi 3197
x = =
636 z ml

= 456,7 TeIc. 3HAKOB

PaccunteiBacM B3BEIICHHYIO IUCIIEPCUIO TOYHBIM METOAOM 10 hopmyiie (2):

» _ 2% =X)"-m; 23198

6838 Z mi

=3314

PaccunteiBaeM B3BEIICHHYIO TUCTIEPCHIO TIPUOIIMKEHHBIM METOIOM 110 (popmyrie (4) coriacHo
Tabm.1.8:

mXZ2  _
o 2 MX7 o, 1483313 456,72 = 211902 — 208575 = 3327

U3 pacueToB BUAHO, YTO MPUOIMKEHHBIA METOJ TAET HECKOJIFKO 3aBBIIICHHYIO OLIEHKY TUCTIEPCHH.

CpeHee KBapaTH4IeCKOE OTKJIOHEHHUE MPEACTABISCT CO00M KBaipaTHbIN KOPEHb U3 JUCIICPCHH,
B3SITBIH C ITOJIOKUTEILHBIM 3HAKOM.

PasmepHOCTh Iucniepcruu paBHA KBapaTy pa3MEPHOCTH M3y4aeMoro Mpu3HaKa, 4To He BCeraa
y10OHO NpH ONPEeeTICHUH MEPBI CTENICHN KOJIeOJIeMOCTH ITPU3HAKA, CPEAHEE KBaJPATHUECKOE OTKJIOHEHHE
0oJiee IPUroTHO NP ONPEAEICHUN MEPhI CTENIEHH KonebieMocTH pu3Haka. CpeliHee KBaJpaTHUECKOe
OTKJIOHEHHE OBIBAET JIBYX BUOB: IPOCTOE U B3BEIICHHOE.

IlepBoe onpenensercs no Gpopmyie:

HpI/I pacyeTe BTOPOTO YUUTHIBAIOTCA BECA, C KOTOPBIMU BCTPEUAKOTCA COOTBETCTBYIOIINEC CANHUILIBI
CTaTUCTHYCCKOM COBOKYIIHOCTH:

[ -%m
o= Zmi

Cpennee KBagpaTHIecKoe OTKJIOHEHHE, KaK M TUCTIEPCHS], MOXKET OBITh PACCUUTAHO IBYMSI
METOJaMH: TOYHBIM U MPUOIM3UTENHHBIM H UMEET Pa3MEPHOCTh U3Y4aeMOT0 IMPU3HAKa.



Paccunraem cpenHee KBaapaTHIECKOE OTKIIOHEHHUE JIJIS PS/ia PacTIpeICIICHI, PEACTABICHHOTO B
Ta6:1. 8. [Ipn UCmoIb30BaHMH TOYHOTO METOa B3BEIICHHOE CpeaHEE KBAIPaTHUEeCKOe OTKIIOHCHHE
COCTAaBHT:

X. —X)2-m.
o= Z( i ) P 23;98 =+/3314 =57,57 TeIC. 3HAKOB.

>m

Hcxonas u3 CBOICTB AUCTICPCHUU MOXKHO OIPCACTINTDL B3BCIICHHOC CPCAHCE KBAAPATUICCKOC
OTKJIOHCHHUEC HpI/IGHPI)I(CHHOCTI/I MCTOIOM:

m-X; _
o = L_(x)2 :\/%—456,72 = 57,68 ThiC. 3HaKOB.

636 z mi

Paznwuiia Mex Iy BeTUdIrHAME CPETHET0 KBapaTUIeCKOT0 OTKIIOHEHHUS, pAaCCUUTaHHAS PA3HBIMU
METOJIaMH, YPE3BBIYAHO Majla U €10 MOXHO PEeHEOpeYb.

[Ipumep: IlycTs mokaszarens BBIIOIHEHUS 3aJaHUS B TOAPA3ICICHUH A7 ABYX MOJIYyTOAMM 10
MecsIaM BBIPAXKACTCS CACIYIOIUMU Iudpamu:

1 nmonmyromme: 85 90 95 100 110 120
2 monyroame: 98 95 97 100 104 106

Cpennee apudmernueckoe 00beMa BBIMOTHEHUS 3aJaHuH 10 000uM nosryroausiM cocrasiseT 100%.
CreneHb OTKJIOHEHUS BBINOMHEHH 3ananuit ot 100% mo Mecsam pazianydHa U B IEPBOM MOJTYTOJIUU
3HAYUTEJILHO OOJIBIIE, YEM BO BTOPOM.

KoneGemMocTh B BHIOIHEHNH 33JaHUN COCTABUT 110 JIBYM ITOJTYTOAUSM:

2 2 2 2 2
0_1:\/15 +10° +5°+0+10° + 20 _1173,
6
2 2 2 2 2
GZ:\/Z +5% +3 6+0+4 +6° _ogg

[IpencraBum KBazpaThl OTKIOHEHHH B rpaduueckoi popme (puc. 1.6.).
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Puc. 1.6. I'padudeckoe n300pakeHre KBaIPaTOB OTKIOHSHUH BBITOIHEHUS 33/ 1aHUI
NOJPa3AeICHUEM 110 OIYyTOJUIM

PaccmoTtpennas ¢popmyiia npuMeHseTcs A ONpeAeIeHuUs KOIeOIeMOCTH He CIPYIIIMPOBAaHHbBIX

JaHHBIX.
[Tpu BBIYHCICHUH UTS PAIOB paCpeIEIeHUs] HCIIONb3YyeTcs (opMyIna B3BEHICHHOM:

[ -%m
o= Zmi

rae M; - Beca (4acTOTBI).

Pa3zmax u CPCAHCKBAAPATHICCKOC OTKIIOHCHUEC ABJIAIOTCSA pa3MCPHBIMU IIOKA3aTCIIAMUA
KOJIE0JIEMOCTH IMpHU3HAaKa 1 BBIPAXKACTCA B TEX KE CIMHUIAX, UTO U BApHUAHTLI IIPHU3HAKA.

Koaddumment Bapuannu — 6e3pa3MepHbIi OKa3aTeNlb KOJIe0IeMOCTH XapaKTepU3yeT OTHOILICHHE

CPpCOAHCKBAAPATUYCCKOIO OTKIOHCHUA O K CpCZ[HCﬁ X , BBIpA’KCHHC B %:

v=2.100%
X

3T1oT K03(D(UIMEHT BEIUUCIISETCS B CITy4asx, KOTJja Hy)KHO CpaBHHBATh CPEeTHIE KBaJpaTHUECKHE

OTKJIOHCHUSA, BBIPA’KCHHBIC B PA3JIMYHLIX CANHULIAX U3MCPCHUS.



1.3. KotnuecTBeHHbIE METO/IbI B OPraHU3AIMU U MPOBEJAEHNU BLIGOPOYHBIX HAOII0IeHUH B
OpPrupoeKTHPOBAHUM YNPABJIEHYECKHX MPOLIECCOB

3a mocneAHUe TOABI IS H3yYeHHS 00bEMOB JIOKYMEHTO000POTa, 00BEMOB U PACCTOSIHUN TMepeaaun
uH(pOpMAIUH 00CIICIOBAaHUS PSKUMOB M BpeMEHH paboThl 000pYTOBaHHMSI MTOTYYHITH ITUPOKOE
pacrpocTpaHeHHE He CIDIONIHBIC BEIOOPOYHBIC HAOIIOICHHUS.

BI:I60pO‘lHI:II>i MCETOJ MPUMCHACTCSA B TEX ClIydasaX, KOrJga HeO6XOI[I/IMI)I FJ'Iy6OKPII>i Ka4yeCTBCHHBIN
aHaJIn3 YIIPaBJICHYCCKUX HOKa3aTCJ'ICI71, BBISICHCHHC 3aKOHOMCpHOCTCﬁ IIPOUCXOIAIIUX
COMAaJIbHO-OKOHOMHNYCCKHX HBHSHHﬁ, IIpA CJIOXKHOCTHU U TPYAOEMKOCTHU CIVIOIIHOI'O YU€Ta
AHAJIM3UPYEMOTI'0O IPpHU3HAKA.

[IpuHIHMIIIATPHOE OCHOBaHKE BEIOOPOYHOTO METO/Ia COCTABIIAIOT ONpeIeTIeHHbIE TPeOOBaHMS,
BBITEKAIOIIHNE U3 TEOPEM TCOPHH BEPOSTHOCTEH:

- JIOCTaTOYHOE YHCIIO 3aMEPOB BEIOOPKH;
- CJIy4ailHOCTb OTOOPAaHHBIX €AMHUII, COCTABISIOMINX BEIOOPKY.

CymHOCTh BEIOOPOYHOTO METO/1a 3aKITI0YaeTCs B 0TOOPE M3 COBOKYITHOCTH U3y4aeMOTo MaTrepuaia
TaKOH ero 4acT (BHIOOPKH), KOTOpast JOJKHA MPEACTABIISATH BCIO 3TY COBOKYIMHOCTh. OCHOBHAS 11EJTh
000N METOIVKHU OTOOPA — MOIYYUTh TAKYIO0 BEIOOPKY, KOTOpast IPH OTPAHUICHHOM 00beMe BO3MOXKHO
THIOJTHEE BOCIPOU3BOIIIIA ObI B ceOe CBOICTBA N3y4aeMOi COBOKYITHOCTH.

Bribopounomy o0ciie1oBaHNIO CBOHCTBEHHA HEKOTOPAst MOTPEIIHOCTh B CPABHEHHUH CO CILIOUIHBIM,
KOTOpasi OpraHUYeCcKH MPUCYIIA BOOOIIE IF000MY BRIOOPOYHOMY HAONIOIEHUIO. YKa3aHHAS MTOTPEITHOCTh
501051 OIHI/I6Ka HOCHUT Ha3BaHUC PCIPE3CHTAaTUBHOCTH.

[Ipu crutortHOM HAOFOIEHUH BCE €IMHUIIBI TAKOTO HAOIFOAEHUS COCTABIISIFOT TeHEPAITBHYIO
COBOKYIHOCTh. CpeHsis apuMeTHIeCKass KaKoro-JIn0o Mpu3HaKa Jyisi FeHepaibHOM COBOKYITHOCTH

Ha3bIBaeTCsl reHepalibHOM cpenneit X . Hanpumep, pu NpoBeACHHH MEPEITHCH EPCOHaa, 3aHsITOro Ha
yIrpaBiieHIecKux padboTax otpaciu B 1980 r., moiydeHa YUCIEHHOCTES 666 THIC.UEIL.- 3TO reHepallbHasl
COBOKYITHOCTb. YKa3aHHAsl T€HepaJIbHasi COBOKYITHOCTh MOXKET OBITh KIacCH(PHULIUPOBaHA IO Pa3IMIHBIM
TPYNIMPOBOYHBIM ITPU3HAKAM: KaTEropHsM paObOTHHKOB (pabouwne, CirysKalye), YpoBHIO KITacCH(pUKAIUH
pabouunx (pa3psiioB), BO3pacty, npodeccuu u T.1. Eciu B kauecTBe rpynmupoBOYHOIO IPU3HAKA TPUHSTH
YpOBEHb Kilaccu(pUKauK pabovHX, TO B KAUeCTBE TeHEPaIbHON CpeiHel OyAeT cpeTHuiA paspsi pabodunx.

Kpome cpennux BeInuuH, Mbl MOXKEM MOJTYYUTh U OTHOCHUTEIbHBIE BeNMYUHbBI. Hampumep, Ha
OCHOBE TOH )K€ MEPENUCH MbI MOKEM OTPEAETUTH, YTO I0JIA KEHIIUH B T€HEPaTbHOI COBOKYITHOCTH B
1980 r. cocraBiser 27%. Yka3zaHHas BETMYMHA HOCUT Ha3BaHHUE FE€HEPAJIbHOM JOIH.

[Ipu BEIOOPOYHOM 00CIICZIOBAHUH TaK e, KaK M IIPH CIUIOIIHOM HAOJIIOICHUH OTIPEACIISIOTCS I0JIH,
HO K KaXXJIOMY M3 3TUX MOHATUH JT0OABISETCS OMPEIEIISIONIEe CI0BO — BEIOOPOYHBIA.

Br16opouHast COBOKYITHOCTh — COBOKYITHOCTD €/IMHHII, IIOTIABIIKNX B BEIOOPKY. CpeHsist
apudMeTHYeCKas U3 3HAYCHUH BCEX JIMHUI] BHIOOPOYHOIN COBOKYITHOCTH Ha OCHOBE OIPEJICIICHHOTO

NpHU3HAKa Ha3bIBAETCS BHIOOPOUHOM cpenneii X . BeiOOpouHOii cpe/iHeii 1 BHIOOPOUYHOIA J1051e
CBOWCTBEHHBI, KaK YKa3aHO BBILIE, OLIMOKM PENPEe3eHTaTUBHOCTU. TeopHs BEIOOPOUHOTO METO/IA IAET
BO3MOXXKHOCTb OIIPEJENTUTh CPEAHNE 3TUX OLIMOOK.

IIpu oOpazoBaHMM BEIOOPOYHOI COBOKYITHOCTH OTOOP OTAEIBHBIX HAOIIOIEHUH MOXKET OBITh
CITy4aiiHbIM, MEXaHUYECKUM U CepUiHBIM. Kak N3BeCTHO U3 Kypca CTaTUCTUKH, BRIOOPKA MOXKET OBITh
MMOBTOpHAS 1 OecTIOBTOpHAs (Koraa oToOpaHHas eAMHHIIA OTKIIAABIBACTCS B CTOPOHY). [lepeuncnennnie
BBIIIIC CITyYaiiHasi, THITUYECKAst U CepUHAsI BRIOOPKU MOTYT OBITH TOBTOPHBIMH U OECIIOBTOPHBIMU.
Mexannueckuii 0TO0p Beerna 6ecroBTopHbIH. Ha npakTrke Hanbosiee 4acTo MPUMEHSIOTCS BEIOOPKH
OecriopropHble. [IpocTeiimum BUIOM BRIOOPKH SBIISETCS CTy4aiiHasi BRIOOpPKA, COCTABIISIONIAs OCHOBY
0OJIBIIMHCTBA 00JIeE CIIOKHBIX METOA0B BRIOOpOUHOTro uccienopanus. CiydaiHblii 0TOOp paBHOCHIICH
u3BIeveHUIo xkpedus. [Ipu ciydaiitHO#M BRIOOPKE MPU M3BJICUCHUH OTJICIIBHOTO 3aMepa (B BHIIE 3aITHICH,
JIUCTKA) U3 TCHEPAILHOW COBOKYITHOCTH MPOBOISAIINN BRIOOPKY JIEHCTBYET U BRIOMpACT 3amep Hayran. B



Cllydae MEXaHHYECKOro 0TOOpa yCTaHABIMBACTCS ONPEICIICHHBIN MOPSIIOK, TI0 KOTOPOMY PacIioiaratoTcs
BCE eIMHMIIBI COBOKYITHOCTH. [Topsaok He cBA3aH co 3HaYCHUEM M3ydaeMoro npusHaka. [Tocie
YCTaHOBJICHUS MOPsAKA IPOU3BOIUTCs 0TOOp. Hampumep, otoupaetcs kaxnas 50-s ankera, 100-1 u T. 1.
WM aHKETa, HOMEp KOTOPOi KOHYAeTCsl Ha OJUH, CEMb H T. 1.

[Tpu TunMueckoM oTOOPE BCs TeHEpabHAS COBOKYITHOCTD MPEIBAPUTEIHHO pa3OUBaeTCs Ha
OTJIENbHBIC TPYIIIBI ¢AVHUIL, PAHOHBI WM CEPUU, @ BHYTPHU YXKE 3TOU IPYIITBI IPOU3BOIUTCS
WHIMBUIyalbHBIE CITy4aiHbIi 0TO0p. HamprmMep, B mepenucu BceX yrpaBleHYECKHX paOOTHUKOB
OTOMPAIOT TPYMITEI TI0 TTpodeccrsM (PyKOBOIUTENH, peepeHThl, CeKpeTapHy U T.1.) ¥ U3 0TOOpaHHOH
TPYIIIBI YXKe MPOU3BOUTCS CITYYalHBIN 0TOOP.

Ecnu MBI ipon3BOANM CEpUHHBIA 0TOOP, TO B €70 OCHOBY 3aKJIAABIBAETCS MPOU3BOIBHBINA OTOOD
omnpeeIEHHBIX PAHOHOB WM MYHKTOB B TeHEPabHON COBOKYITHOCTH, MPEIBAPUTENHLHO pa30UTON Ha
rpymIisl (TaK ke, KaK MPH TUIHYECKOH BEIOOpPKE), BHYTPU KOTOPBIX MTPOU3BOJUTCS CIIOLIHOE
HabmoneHne. Hampumep, umest o0IIyro mepenuch, Mbl XOTHM Ha OCHOBE CEPHITHOTO 0TOOpA JaTh
pacrpenencHue pabOTHUKOB 10 BUAAM Pa0OT M TAKMM 00pa3oM IMOJIOUTH K ONPEICICHUIO TPYI0EMKOCTH
9THX pabot. Ji1st 3TOro BEIOMpaeM HECKOJIBKO PalOHOB, B KOTOPBIX BCTPEUAIOTCS pa3InYHbIC BUIBI
CTPOUTENILCTBA (IIPOMBILIICHHOE, )KWIHIIHOE, KyJIbTYPHO — OBITOBOE, 3HEPIrEeTHYECKOE, CTPOUTEIHCTBO
ABTOMOOMJIBHBIX AOPOT H T.J.), U B 3THX palioHax MPOBOJUM yKa3aHHOE HUCCIIEIOBaHHE.

3anaga. PazobpaTh Ha mpuMepax pa3IHdHbIE CITOCOOBI 0TOOpPa BBEIOOPOYHBIX COBOKYITHOCTEM.
Bo3pMEM JaHHBIE IO YHCICHHOCTH YIPABIEHYECKOr0 anmnapara 3a asa rojga no P® B konuuectse 159
(1050505008

[TpuBenennsie 159 3amepoB Oyzem paccMaTpUBaTh Kak reHepaIbHYI0 COBOKYITHOCTH. Llemn:
HOJIyYHUTh NpeJCcTaBlIeHue 00 3TON COBOKYITHOCTH HAa OCHOBE HEKOTOPOI! €€ 4acTH, T.e. IyTEM BBIOOPKH.

YucneHHOCTH BBIOOPKH OmpeAeuM paBHoU 16 enuaniam. OToOpaB yKa3aHHBIMH BBIIIE CLIOCOOaMU
BBIOOPOYHYIO COBOKYITHOCTD, BBIYHCIIMM BEIOOPOYHYIO CPEHIOIO M CPAaBHUM €€ ¢ TeHepalibHO cpeaneil. B
Ka4yecTBE N3y4aeMOoro Mpu3HaKka npuMeM 00bEM HH(OPMAIIUHU B «MITH.3HAKOBY , 00pabaThIBAEMOI B OJTHOM
OpraHu3alHy.

Bce pa3HOBHIHOCTH BRIOOPOYHOTO METO/A, KaK YKa3aHO BbIIIE, 0a3UPYIOTCS Ha ciiydaiiHocTH. B
OCHOBE CITy9allHOCTH JICKHUT, KaK U3BECTHO, 3aKOH 00JbITHX unced. OCHOBHOM CMBICI 3TOTO 3aKOHA
CBOJIUTCS K TOMY, YTO €CIT M3 COBOKYITHOCTH BEIOpPATh JOCTATOYHO OOJIBIIIOE YUCIIO 3aMEPOB,
MPEJICTABIISIIONINX CITYYaiiHbIC BEJTUUUHBI, TO CPEIHSS apupMETHUSCKAs U3 ITHX 3aMEPOB MPAKTUUCCKH
SIBJIICTCS BEJIMYMHOM, CBOOOHOM OT BIIMSHUSA Cllydas, T.e. OJM3Ka K CpeHEH Bcell COBOKYITHOCTH.

st Toro, 4T00bI TOBOPUTH 00 00BEME BEIOOPKH BBEJIEM MOHSTHE CPEAHEH KBaIpaTHUECKON
OLIMOKU 4 :

_%s 1
n=p €y

rae O - CpeAHEE KBaAPAaTUICCKOC OTKIIOHCHHUE, XapaKTEPU3YIOLICE MEPY U3MEHINBOCTH
KaKoro-iauoo IIPpHU3HAKaA Cpeau €AUHUL] COBOKYITHOCTH: N- 4HACJIO 3aME€POB B BI)I60pKe.

IIpu 5TOM Oy MOKHO paccyMTath 1o Gopmyle:

_ Z(Xi - )?)2 n
Og = Zn .

)



®opmyny (1) MOKHO IPUMEHHUTH JIMIITH B TOM CITydae, KOT/ia BBIOOPOYHOE HAOIOJICHUE COCTOMT M3
JIECSITKOB HAOIOIEHUH, U KOTa [T €€ TIOIy4YeHHs TPUMEHEHa cXeMa IIOBTOPHOTo 0TOopa

B cnyuae ucuncnenus cpeHeli mpu 6eCIoOBTOPHOM 0TOOPE MOTydeHHAs! BETUYMHA ONTHOKH
KOPPEKTUPYETCS TOMPABKOM, HCYHCIIEMOM TT0 (hopMyIie:

>

N 3)

rac N- 4HCIIEHHOCTh FeHepa.]'II:HOfI COBOKYITHOCTH,

N — YUCIIEHHOCTH BBIOOPKH;

n
W -JIOJIs1 BEIOOPKH.

INonkopenHoe BeipaxkeHUe B (hopmyiie (3) koaeOaeTcs OT HyJIs 10 eIUHUIBL. Eciau noss BeIOOpKU
Majia, TO HIOAKOPCHHOC BBIPAKCHUC 6YILGT 6JII/I3KO K CIMHUIIC U MOIIpaBKa NOYTHU HEC UBMCHUT BCIIMUMUHBI
cpenmHeit ommoKH, 1 HA00OPOT.

[Tpu npuMeHeHNH MeXaHMYECKOH M THITHYECKOH BHIOOPOK OLTMOKH OKa3bIBAIOTCS MEHBIINMH, YeM

npu ciay4aiiHoi BeiOopke. IloaTomy, monb3ysick npu BeIOOpKax popMysiaMH OLIHOOK CITy4aiiHOH BEIOOPKH,
noJy4nuM OoJiee JOCTOBEPHBIE PE3YJIbTATHI.

Bocnonssyemcst naHHBIME OecTOBTOpHOM BBIOOpKH 16 3amepos: 12,2; 9,0; 10,8; 1,6; 8.9;
55; 3,7, 0,3; 38; 91, 9,0, 12,0; 22,5, 11,7; 11,9; 6,6.

[ oTBICKaHUSI IPEAETIOB, B KOTOPBIX 3aK/II0UEHA TeHepalbHas CpeIHsIs U1l JaHHOH BBIOOPKH,
OTIpEJIEJINM CPEHIOI apHU(PMETHUECKYIO BEIOOPKH:

1731

X === =10,80 MiIH. 3HAKOB.
16

JanpHeiime BEIYUCIEHUS, HEOOXOIUMBIE IS TIOy4eHHs CpeAHEN OMMOKH BEIOOPKU 4L
cUCTeMaTn3upyem B Tadm.1.7.

= 433 ~5.2.
16

Tab6muna 1.7

Brruucnenus, HeoOXoAUMBIE IS IIOJIYUIECHUS cpelHel oOKY BBIOOPKU 1



Ne n/m | Cpennsis, OTKII0HEHUS KBanpatst Yucno cimydaes N [Ipounssenenus
KBaJlpaToB
X OT cpenHein OTKJIOHCHHI OTKJIOHCHMI Ha
— —0) YICJIO CIIy4YacB
(X -X) (X -X)
1 11,34 0,16 0.03 1 0,03
16 11,34 0,56 0,31 1 0,31
Htoro 16

432,78 ~433

OnpenennM CpeHIo ONTHOKY BRIOOPKH:

o _iZ_

6

H=E=y

Hcuucnum BeIMYUHY MTONPABKH K CpeJHer omMOKe BEIOOPKU:

\/1—1 z\/ _ 16 _ 090 ~0.95

N 159

13.

CKOppEeKTHPOBaHHAsI CPEAHss OIIMOKa BEIOOPKU ONPEAETUTCS BETMUMHOM:

o =,u-‘/1—% —1,30095=1,24

[IpenenbHYIO OMKMOKY BEIOOPKU PHHMMAEM paBHOM =+ 31’
HIKHEA pegen X = X -3u',

epxuuii mpeen X = X + 34

HwxHuit ipejen renepainbHON CpegHEN:

X =10,8—3¢1,24 = 7,08 MuiH. 3HaKOB.

BepxHuii npenen reHepanbHON CPEeIHEN:

X =10,8+ 301,24 = 14,52 mnn. 3HaK0B.

C BeposarHocThI0 0,997 MOXHO yTBEp)KIIaTh, YTO T€HEpATIbHAS CpeAHAS OyeT HUKaK HEe MEHbIIE
7,08 MITH. 3HAKOB M HMKAaK He Oojbiie 14,52 MIH. 3HaKOB.




2. IPUMEHEHHME METO/J0OB UCCJIEJOBAHMS ONEPATINI

2.1. /IlucriepcHOHHBII aHAJIN3 B OPIIPOEeKTHPOBAHUH

[Ipu paccMOTpeHHH YIIPABICHYECKOTO SBICHUS WU YIIPABICHUYECKOTO MOKA3aTelNsl UCCIEA0BATEIIO
MPUXOIUTCS OTOUPATH M3 OOJIBIIOTO YKcia (PAKTOPOB TAKKHE, KOTOPHIC OKA3bIBAIOT OIPEICIICHHOE BIIMSIHUC
Ha aHATM3UPYEeMBbIH Mmoka3aTelnb. Kak mpaBuito, Takux (pakTopoB MHOTO, U BOSHHKAET BOIIPOC O TOM, KAaKUM
W3 HUX CJIEIyeT OTAATh MPEANOYTEeHNE TP MPOBEACHIH aHAIN3A.

K guciry paxTopoB, onpenensiromnx ce0ecTOMMOCTs paboT, OTHOCATCS: YPOBEHb
MPOUM3BOJUTEIBHOCTH TPY/a, ONpEACISIeMbI B CBOIO 04epelb GaKToOpaMH JPYroro MOpsIKa;
MPOJIOJDKUTENILHOCTD PadOT; UCIIOIB30BaHUE MAIIIWH; IPUHATHIE POPMBI PACUETOB; MOLITHOCTD
OpraHu3alluy; BHEJPEHHE X035MCTBEHHOTO pacyeTa U Jip. [lepeuniciennbie pakTopsl HE B paBHOH CTETIEHU
OKAa3bIBAIOT CBOC BIMSIHAE HA YPOBEHb CeOECTOMMOCTHU paboT. OJHUM U3 ONPEeNONnX (HakTopoB
SIBJIICTCS (PAKTOP MOIIIHOCTH OPTaHHU3AIINY.

st Toro 94TOOBI OTIPEeIeNNTh, HACKOIBKO CYIIECTBEHHO BIHMSET OJIMH FITH HECKOIBKO (DaKTOpOB Ha
aHAIM3UPYEMBIH IMOKa3aTenb (MPU3HAK), IPUMEHSIOT CTATUCTHYECKUH METO/I, HOCSIINIA Ha3BaHUE
JAUCTIEPCUOHHOI'O AHAJIN3A. Ilpu 5TOM UMeeTCs B BUTY, YTO KaXIABIH IPU3HAK U3MEPEH
CTaTHCTUYECKH U BAPHUPYETCS B COBOKYITHOCTH € TIHHII.

I[HCHCpCHOHHBIﬁ aHaJIN3 COCTOMUT B BBIJACIICHUU U OLICHKE BJIUAHUA OTACIBbHBIX (baKTOpOB
(MeX&HH?:aHHH, MOIIHOCTb OpFaHI/I3aHI/II/I), BbI3bIBAOIINX U3MCHYNBOCTH UTOI'OBOI'O ITOKA3aTECIIsA
(TIpOM3BOINTENBHOCTD TPYAA, cebecTonMOCTh pabdoT). [[ist Toro, 4TOOB! MPOU3BECTH TAKOM aHAIH3,
aucnepcus HabIr01aeMoi YaCTHYHOM COBOKYITHOCTH PAacKJIa/IbIBAeTCsl HA COCTABIISIONINE, ONpeaessieMble
CTCIICHBIO BJIMAHUSA aHAJIU3UPYCEMbBIX HE3aBUCUMBIX q)aKTOpOB. Ka)K,Z[aH N3 3TUX COCTABJIAOLMINX JacT
OLICHKY JHCIIEPCHU B OOILEH COBOKYITHOCTH.

IIpu mpoBenennu qucnepcroHHoro aHanusa paznuyaroT Bapuauo CUCTEMATUYECKYIO u
OCTATOYHYVYIO. Cucremarnueckoi Bapuaueil Ha3pIBa€TCsl Bapyualusl, BOZHUKAIOIIAS M0 1€UCTBUEM
aHAM3UPYEMBIX (PaKTOPOB, a OCTATOYHAS — OT ACUCTBHUSA MPOUNX (PaKTOPOB, HE YUUTHIBAEMBIX B aHAIIN3E.

st TOro 4yTOOHI BEISIBUTH 00a BUa BapHAIMH, COBOKYITHOCTh Pa30OUBAIOT Ha IPYIIIBI TI0 BETUYHNHE
OJTHOT'O MJT HECKOJIbKMX MPHU3HAKOB-(PakTopoB. Ecnu mpoBoauTes aHaius ce6ecTOMMOCTH paboT, TO
COBOKYITHOCTh MOKHO CTPYIIITMPOBAaTh, HAIPHUMEP 110 MOITHOCTH, YPOBHIO MeXaHU3aIuK U T. 1. [locne
TOTO KaK COBOKYITHOCTh Pa30uTa Ha TPYMIIbI, B K&KAOH U3 TIOJIY4YEHHBIX TPYII ONPEACISIIOT
cpeaneaprudmMeTryeckoe 3HaueHue. Hapsay ¢ 3TUM BBIYHCIISIIOT TaKkKe M OOIIYIO CPEIHION0
apu(MeTHYECKYIO I BCeil COBOKYMHOCTH. OTKIIOHEHUS OT CpeaHel apuMeTHIECKON BCer
COBOKYITHOCTH, BO3BEJIEHHBIE B KBaJ[paT ¥ MPOCYMMHPOBAHHBIE, AAIOT BETHUYNHY CUCTEMATHIECKON
BapHalHH.

Jns onpeneneHuss OCTaTOYHOM Bapualuy HAXOAAT B K&XI0M IPpyIIe CYMMY KBaJpaToOB OTKJIIOHEHUI
3HAQUYEHUH MIPU3HAKA OT IPYIIIOBOIO CPEAHETO, & 3aTEM CKIIA/IBIBAIOT [IOJIyYEHHBIE CyMMBI.

W3 Kypca CTaTHCTHKY U3BECTHO, UTO (10 TIPABIITY CJIOKEHUS BapHaIliii) CyMMa CHCTEMAaTHIECKON 1
octarouHoi Bapuanuu gaét OBIYIO BAPUAIIMIO, koTopas MOXXeT OBITh HaliJIcHa, €CIIH PACCUNTATh
KBaJpaThl OTKJIIOHEHUH KaXI0Tr0 3aMepa OT CPeAHEH CBOEH COBOKYITHOCTH.

21_]'[5[ BO3MOXXHOCTHU COITIOCTABJICHUS yKa3aHHBIX CyMM KBa)IpaTOB BBOJAT IMOHATHUEC YHCJIA CTeHeHeﬁ
cB00O/ 161 Bapuanuu. Eciiu BapprpoBaHue N MEpEMEHHBIX HE OTPAHUYEHO, TO OHO UMeeT N-1 cTeneHen
CBOOOIBI.

Ot ACJICHUA CYMMBI KBaApaToB OTKJIOHCHHH Ha COOTBCTCTBYIOIIHUC UM YHUCJIA CTEIICHEH CBO60,Z[I>I
Bapualyu nmojry4aroTcCs JUCIICPCHUU: 11O (baKTOpaM, ocCTaTo4yHasa U 0611[351.

YacTHOE OT JIeJIeHUsT CYMMbI KBaJpaTOB OTKJIIOHEHUH Ha YMCIIO CTEIICHEH CBOOOIBI Ha3bIBACTCS
JTUCTIEPCUCH Ha OJTHY CTETICHb CBOOOIBI.



CucreMarnueckas Bapuanusa MOXET JaTbh HECKOJIBKO /:[chepcm?l, €CJIM MbI IIPOBOIUTH aHAJIU3 I10

HECKOJIbKUM (haKTopaM, HalpruMep, 110 3aBUCUMOCTH ce0ECTOMMOCTH OT YPOBHS MexaHu3anuu ((axrop
A), MmomHOCTH Oopranu3anuu (pakrop b) u T.1.

Camo Ha3BaHHUE aHAIIN3A — OUCHEPCUOHHBLIL — OTIPEIICIISIET U €T0 COACpIKaHue, T.€. IPOBEICHUE
aHajn3a MpH MOMOIIM CpaBHEHUs qucnepcuil. Tak, HaXOIIT OTHOIICHUE TUCTICPCHM, BRIPAXKAIOIIMUX T10
pa3HbIM (DaKTOpaM, CHCTEMATHUYSCKYHO BapUAIUIO, K OCTATOYHOM JUCTICPCUH U TIO BEITUYHUHE 3TOTO
OTHOIIIEHUS CYJIST, HACKOJIFKO CYIIIECTBEHHO BO3/EHICTBHE JAHHOTO (PaKTOpa Ha M3ydaeMblil IIPHU3HAK.

Taxkum o6pa30M, MAaTCMAaTHYCCKOC BbIPAKCHUC O6III€I>1 JUCTICPCUU XaPAKTCPU3YCTCA CICAYHOIINM
BBIPpa)XCHUEM:

2 1 T \2
D()ﬁu;._ (X|J_X) ’
n-143
rae N- oOliee YuCiio 3aMepoB;
N-1 — yuciio creneHeii cBOOOIHI;
X j - MHIMBHyalbHOE 3HAYCHUE IPU3HAKA,
X - cpennss apuMeTHUECKAs BCEH COBOKYITHOCTH.

Hucnepcus no ¢pakropam, Xapakrepusyemasi CHCTEMaTHUECKOM Bapuallieid, onpeneseTrcs
CIIETyFOIIAM BBIPKEHUEM:

rae K — 9uciio rpyn, Ha KOTOpbIe pa30uTa COBOKYITHOCT;
k-1 — 4ncio creneHeit cBOOOBI MEXK/Ty TPYIIIAMHE;

N; - 9MCII0 3aMEPOB B IPyIIIAX;

X

j - cpeaHsi apumeTHyecKas rpyIbl;

X - cpennss apuMeTHUECKas BCEH COBOKYITHOCTH.

Jucnepcust octaToYHast ONpeAeIseTcs Mo PopMyIie:

2 l v 2
Docm:n_k;(xlj_xj) .



ITo oxoHYaHUM pacueToB AWCTIEpCHUU (HaKTOPHATHHON M OCTATOYHON M pacCUUTAB BEIHMYHUHY OOIIICH
JIUCTIEPCUH, HO HE PACCUHTHIBAS €IIe KKIYI0 U3 HUX HA OJJHY CTETIeHb CBOOO/IBI, MBI MOYKEM OTIPEICTUTh
CTETICHb BIUSHUS HCCIIETyEMOTO (haKkTopa U MPpOoYrX PakTOPOB Ha OOIIYIO IUCIICPCHIO.

DTO BIUSHUE OIPEACTIACTCA KOPPEIAMUOHHBIM OTHOIICHUEM!

2 2
2 _ cucm . 2 _ ocm .
ncucm - D2 ' nocm - D2 !
obwy 06wy

2 2 2
noﬁm - ncucm + nocm =1.

Ha npakTuke npuHATO HE ACTUTH CYMMY KBaJIpaTOB OTKJIOHEHUH OTAEIbHBIX 3HAUEHUN OT YaCTHBIX
cpenuux (1o rpymnmnam) u o0IIeH cpeiHeil Ha YHCII0 CTeIeHEH CBOOO/IbI, @ HAXOUTh JIUIIb CYMMY.

B xadecTBe 0a3bl 1715 CY)KI€HUS O 3HAYMMOCTH OIICHOK JAMCIIEPCHEN MOMB3YIOTCS CIISIIUAIbHBIMHA
TabJIMIIaMH, B KOTOPBIX JTaeTCs 3HaUCHKE Kpurepust F 0 B stux tabnunax ganasie F  ACUHCIICHBI 110

crerensM cBobomsr (N-1).

Ecnu nonyyennoe 3HadeHne Fqb (dakxTHaeckoe) okaxkeTcss MeHbIIE TAOIMYHOTO, TO IEUCTBUE

HCCIIeyeMOoro (hakTopa MPUHIMATh BO BHUMAHHE HE CIeLyeT, a eciid [, Goublie NpHBEICHHOTO B

TabJIMIIE, TO PaCCMaTPUBAaEMbIi (haKTOP CYIIICCTBEHHO BIUSICT HA M3MCHUUBOCTh CPEIHUX 3HAUYCHUH, U €T
HEOOXOIIMO YUUTHIBATh B aHAIIH3E.

Ykasannas sennunna F, onpenensercs mo popmyie:

rie D>  u D?

cucm ocm

- UICHYUCJICHBI HAa OAHY CTCIICHb CBOGO,Z[I)I.

CJ'IC,Z[yeT OTMCTUTD, UTO ITPU BBIYUCICHUU OTHOILICHUA zmcnepcnﬁ BCErga B YUCIINUTCIIb HCO6X0,Z[I/IMO
CTaBHUTb 6OHI)IHyIO BCJIIMYUHY OUCIIEPCUH, YTO 06ycn03neH0 0COOBIM CMBICIIOM KpUTECpUA
CYIICCTBECHHOCTH, U3JIaraCMbIM HO}_IPO6H0 B KypCC CTaTUCTUKHU.

YuurteiBas N3J10KEHHOE BBIIIIC, pa36epeM IIpUMEP AUCIIEPCUOHHOI'0 aHaJIM3a IPU OLCHKE BIUAHUA
Ha UTOT'OBEIN ITIOKAa3aTelIb 0,[[HOI7[ HE3aBUCHUMOM HCpeMeHHOﬁ.

[Ipumep. Bo3bMeM HEKOTOPYIO COBOKYITHOCThH OPTaHU3AIHiA, BRITIOIHSIONIMX paboThl IO 00paboTke
JIOKYMEHTOB W TIPOBEJICM aHAaJIH3 3aBUCUMOCTH 00BbEMOB BBINOIHAEMBIX pa0OT, XapaKTepPHU3YIOIINX
MOIIHOCTb OPTaHU3alUi OT YHUCICHHOCTH paboymX.

JlaHHBIC cHcTeMaTU3UpOBaHbl B Ta0I. 1.8. [To 00bemMaM BBITIOJTHIEMBIX paboT IUGPHI TOCTPOCHBI B
PpaHXUPOBAHHEIN Psil.

Tabmmna 1.8



Ne O6mBem pador, YucneHHOCTh Ne n/mt O6mwem pador, YucneHHOCTh

/T MJIH. 3HAKOB cotpyanukoB VBII, MJIH. 3HAKOB cotpyanukoB MBII,
qer. qeJl.
1 10,0 291 8 17,9 220
2 10,8 248 9 19,9 258
3 10,9 250 10 20,0 238
4 11,8 246 11 22,0 226
5 14,9 255 12 24,4 265
6 15,2 254 13 29,2 202
7 15,3 245 14 29,4 216
15 29,7 236

HpI/I AHAJIN3C pAda BCIOMOTaTCIIbHBIX MaTCpHUaIOB 6I>IJ'IO BBIABJICHO, UTO ITPU U3MCHCHUN 06’LGMOB
pa6ot ot 10 1o 15, ot 15 10 20 MIIH. 3HAKOB IPOUCXOAT U3MEHEHUS B COOTHOIIICHUN TEMIIOB POCTa
00BEMOB 1 YHCIICHHOCTH COTPYIHUKOB. Pa3o0nem 00mryto coBoKymHOCTh (N=15 HabmoaeHusM) Ha 3

rpynmnsl (ceMeicTBa) ¢ oobeMamu paboT B nepBoii rpynme N; ot 10,0 1o 15,0 muH. 3HaK0B, BO BTOpoil N,

ot 15,1 10 20,0, B Tpetneit ot 20,1 no 30,0 MH. 3HAKOB.

CoBOKYIHOCTB pPa300beTCs Ha YacTH, B KaXKIyI0 U3 KOTOPBIX BOWET 1o 5 3amepoB (N, =N, =N,).

Takum oOpazom, B nepBylo rpymmy N, nonajatot 3amepsl 1-5. Cpenuss apudmernueckas 3Toi

TpyYIIBI IO 00beMaM padoT cocTaBuT 11,7 MITH 3HAKOB.

st aToro o6beMa padoT cpeanss apupMeTnieckas o YUCICHHOCTH COTPYIHHUKOB Ha 1 MIIH.

3HaKOB 00beMa paboT, KOTOPYIO MbI IPHHUMAEM B KaueCTBE BapbUPYIOIIETo Ipu3HaKa-pakropa X,

COCTaBHT:

291+ 243+ 250 + 246 + 255

X,

= 257 uen.

Bo Bropyto rpynmy N, orHeceHsl 3amepsl 6-10. Cpennuii 00beM padboT cocTaBut: 17,7 MitH.

3HakoB. CpeHsis apupMeTHdecKas 0 YHCICHHOCTH [UIst 3TOH rpymmsl X, = 243.

B tpetsto rpymnmy N, orHeceHsl 3amepsl 11-15. Cpennnii 06beM paboT cocTaBut: 26,9 MiIH.

3HakoB. CpeHsist apudMeTHyecKast 10 YMCIACHHOCTH [Tst 9Toi rpynmbl X, = 229 uen.

Cpennsist apudMeTHUECKAs 110 YMCIIEHHOCTH pabovuX 110 BCei COBOKynHOCTH X = 243 uen. npu
cpenreM oobeme 18,0 MITH. 3HAKOB.

JlanbHelIee BEIYMCIICHUE CUCTEMATH3UpyeM B Ta0ur. 1.9.




Tab6muma 1.9

PaC‘IéTLI, HGO6XO):[I/IMI)IG IIpy NOBEACHHUU JUCIICPCUOHHOTO aHAJIN3a

[TokazaTenu OO0BEMBI BBITIOTHIEMBIX padoT, MJTH. 3HAKOB
10,0-15,0 15,1-20,0 20,1-30,0
BapuanTsl 291,243,250, 254,245,220, | 26,265,202, n=15
YUCIEHHOCTH
COTPYAHUKOB 246,255 258,238 216,236
CymMBI 1285 1215 1145 Z = 3645
BapUaHTOB X
YacTHele cpeiHHe 257 243 229 X =243
OTKJIOHEHHE +14 0 -14
YAaCTHBIX CPEIHUX
oT o0IIIeH
cpenHeit
Keanparsi 196 0 196 D2,. =196e5+196e5+0e5=1960
OTKJIOHEHHI '
YaCTHBIX CPETHUX
OT o01Iei
cpenHeit
OTKJIOHEHHE +34,-14, +11,4+2, -3,+36,
BapUaHTOB OT
‘laCTHOﬁ cpeHHeﬁ '7,_11,_2 '23,+15, _27, _13,
-5 +7
KBazparst 1156,196, 1214, 9,1296, D2 =1526+904 + 2252 = 4682
OTKJIOHEHUN o
BAPUAHTOB OT 491214 529,225, 720,
YaCTHOM cpeiHen o5 169,49
D> =1526 | > =904 D =2252
OTKIOHEHHE +48,0, +11,+2, -17,+22,
BapHaHTOB OT
06H_Ief/'1 CpeHHeﬁ +7,+3, '23,+15, ‘41,‘27,
+12 -5 -7
Ksanpartsl 2304,49, 1214, 289, D2, = 2506+ 904 + 3232 = 6642
OTKJIOHCHMH oo
BAPUAHTOB OT 9,144,0 529,225, 484,49,
obmeit cpenueit o5 1681,

3= 2506




Z —904 729

> =3232

B tabnie cucteMaTH3upoBaHbl pacuéThl, HEOOXOAUMBIE TIPH MTOBEJICHUH TUCTICPCHOHHOTO aHAJIN3A.
IloydeHHpIe TaHHBIE XapaKTEPH3YIOT AWCIIEPCHUH OOIHE (IEBHAIINIO):

Dozm =D?

cucm.

2
+-[)own

[IpakTudeckn 0OBIYHO PACCUUTHIBAIOT BEIHYMHY CHCTEMATHUECKOH ((haKTOpHaTbHOI) TUCTIEPCHH

D? u BeIMYKHY 00mIel qucnepcun D

cucm

2
06>

OTIPEETISIOT KaK OCTATOK MEXAY OOIIel M CHCTEMATHYECKOU AVCTICPCHEH.

Jlucniepcun Ha OJTHY CTEIICHb CBOOOIBI MpeAcTaBIeHbI B Ta0. 1.10.

Jlucriepcun Ha OJTHY CTEIIEHb CBOOOIBI

a BeJTMUMHY OCTaTOYHOH (CITydaiiHO#) Aucnepcun

Tab6muma 1.10

I'pynnel Cpennsas Crenenu cBoboasl | Cymma kBagpaToB | YacTHoe OT JeneHust
YHUCICHHOCTh IO TpyInam OTKJIOHEHHH OT CYMMBI KBaJpaToOB
COTPYJHUKOB CPeIHUX OTKJIOHEHHH Ha
CTETNeHb CBOOO/IbI
1 257 4 1526 382
2 243 4 904 226
3 229 4 2252 563
3HaueHus giasa
COBOKYITHOCTH
243 12 6642 554




2.2. [IpuMeHeHUEe KOPPEISHUOHHBIX MO/IejIeil B OPITPOeKTHPOBAHUH

Paznmuuarorcs CJICAYIOIIUE OCHOBHBIC OTAIlbl ITPU aHAJIM3€ OCHOBHBIX YIIPABJICHUYCCKUX IOKa3aTeseh
METOJaMH KOPPEIALMOHHOI'O aHaIn3a:

1. KauecTBeHHBIN W KOJTMYCCTBEHHBIN aHAIN3 BRIOPAHHOTO ITOKA3aTelIsT, 0TOOP (haKTOpoB,
BIIHMSIONINX HA aHAJM3UPYEMBIH IMOKa3aTelb JUIs BKIFOUCHHS UX B MOJICIb.

2. Be16op opmel cBsI3u MEXIy TOKa3aTelleM i OTOOpaHHBIMHU (aKTOpaMH, TO €CTh CO3JIaHHe
CTaTUCTHYECKOI MOJIe)H, HauboJiee MOJTHO OTpakaroniel yYCIoBHs (HyHKIIMOHUPOBAHHS JaHHON
YIPaBICHUYECKON CUCTEMBI.

3. Pemenne cTaTucTH4ecKOi MOAETH IPU TIOMOIIN COOTBETCTBYOMmIEH porpamMmel 11K,
4. Ananmu3 pesynbTatoB petienus moaenu Ha [1K, popmupoBanne BEIBOJOB U MPEIOKEHHH.

Kamamﬁ M3 3TAIlOB B CBOIO OYCPEAb Tpe6yeT TIIATCJIIBHOT'O UCCIICA0OBAaHUA C IIPUBJICYCHUCM
MAaTCMaTU4YCCKOTI O alapara.

Ha nmepBom stare 6osblioe 3HaueHHE UMEET 0TOOP OJHOPOIHBIX MPEANPHUITUH, MOAPA3IeICHUN TI0
oTpacieBOMY NPU3HAKY, TUITY TEXHOJIOTHYECKOTO Mporecca. VccnemyeMas COBOKYITHOCTh I0JIKHA OBITh
0obIIe KOJTMYecTBa KOAPPHUIIMEHTOB PETPECCHH TT0 KpaifHel Mepe B 6-8 pa3. i1 MpakTHIeCKUX PacueToB
HE00X0IUMO HCIIOJIB30BaTh HE MeHee 20-25 HaOIro1eHHuH.

OT00p MCXOAHBIX JAHHBIX AJIs1 KOPPEISLUOHHOTO aHaN3a TpeOyeT O0IbIIOro BHUMAHMUS,
HaJEKHOCTh KOPPEISILIMOHHBIX 3aBUCUMOCTEN CBSI3aHa CO CTENEHBIO0 OJHOPOJHOCTH UCXOHBIX TAHHBIX.
OT0 00BACHSAETCS TEM, UTO B OCHOBE KOPPEAILMOHHBIX CBA3EH JIEKUT YCPEAHEHUE, a YCPEAHEHNE U
MOJIyYeHHBIE B PE3YJIbTATE €r0 CPEeTHIE BEIMIUHBI TEM HaJIe)KHEe, YeM OO0JIbIlIee YMCII0 HaOMI0IeHUH MBI
UMEEM.

W3 BBIOpaHHOI COBOKYITHOCTH TPeOYEeTCsI UCKITIOUNTH HAOMIOIeHHS (JTaHHBIC), 3HAYUTEIILHO
OTJIIMYAIOIIMXCS OT OCTAJIBbHBIX B CUIIY ONPEACIEHHBIX IPUYKH.

Ha sToM e 3Tane HeoOX0 MM TITyOOKHH KaueCTBEHHBIN aHAIN3 BEIOPAHHOTO MMOKA3aTels,
a0COJIIOTHOE 3HAYEHUE KOTOPOTO SIBIISIETCS PE3YJIBTATOM COBOKYITHOCTH MHOKECTBA (PaKTOpPOB,
JIEHCTBYIONINX HA ONPEeSICHHOM ypOBHE yIpaBieHus. B kauecTBe BEIOpaHHBIX MTOKA3aTeIEeH MOTYT
BBICTYIIATh : 00beM 00pabaThiBaeMOil HH(POPMAIIUK B CHMBOJIAX, YACIEHHOCTD YIIPAaBICHYECKOTO
nepcoHasa, BeIpadoTKa Ha OJJHOTO pabOoTaroMIETO.

IIpu oTO0pe hakTopoB, BAUSIONIMX Ha aHAITM3UPYEMbIH ITOKA3aTeNb I BKIIIOUCHHS UX B MOJIEJIb,
HaJI0 MPOU3BEeCTH 000CHOBAHNE TEOPETUICCKH, ITyTEM KaUECTBEHHOTO aHAIN3a, U IIPABIIIHBHO UX
KJIACCU(UIIMPOBATD, YUUTHIBAS, YTO OHH JCHCTBYIOT HE U30JIMPOBAHHO JIPYT OT JPYyTa, a B TECHOU
B3anMOCBs3U. Cpenn MHOT000pa3usi TEXHUYECKUX, OPTraHU3aIIMOHHBIX SKOHOMUYECKHX (haKTOPOB
HEO0XOIMMO 0TOOpaTh (haKTOPHI, OKA3bIBAIOIINE HANOOJIEE CYIIECTBEHHOE BIUSHHAE HA JTaHHBIN
nokaszatelb. Bece oToOpaHHbIe (DaKTOPEI CIeIyeT XapaKTepH30BaTh JOCTOBEPHBIMHU KOJINYECTBEHHBIMU
MOKa3aTeNsAMH.

Ha Bropom sTane oco6oe BHUMaHWe HEOOXOAMMO YACIATh BBIOOPY (DOPMBI CBSI3H, TO €CTh BBIOOPY
TUTA PYHKIUU JJIs1 BRIPQXKESHUS 3aBUCUMOCTH MEXK/Y U3y4aeMbIMU MTOKA3aTEIISIMU.

Cas3u MCXKAY ABJICHUSAMU U UX OLICHKA paCCMAaTpUBaIOTCA C UCITIOJIb30BAHUEM CTaTUCTUYCCKUX
KOpPpCIALMOHHBIX MOHeHeﬁ. YTo05I YCTAaHOBUTDb HAJIMIUEC CBA3U MCIKAY ONPCACIICHHBIMU ABJIICHUSAMU,
IIPOBOJUTCA Ka4eCTBEHHBIN aHaJIN3.

BzaumocBs3b sBiIeHUN H3y4acTCsa MCTOAOM KOPPCIIAIUHA.

OcHOBOH MeTO0/1a KOPPEISLIUHU ABISAETCS CTOXaCTUUECKasl CBA3b MEXY IlepeMEeHHbBIMU Y U X, B
KOTOPOI1 ompeieIecHHOMY 3HaU€HHIO X COOTBETCTBYET psijl 3HAUCHUH Y, IpH 3ToM Y COXpaHsAeT XapakTep
CITy4aiiHOM MepeMEHHOM.



OcHOBHOE coliep:KaHie KOPPEISIIHOHHOT0 aHAIN3A.

AHanu3 ynpaBleHIeCKHX MPOIECCOB HAYMHAETCS C 0TOOpa (haKTOPOB, ONPEACIISIONINX YPOBEHb

npu3Haka. B kauecTBe MpU3HAKOB BBICTYIACT, HAIPUMEP, 00bEM JIOKYMEHTOO00pOTa,
MPOU3BOAUTEIBLHOCTH TPYIa U AP.

®DaKTOpHI, BIUAIONINE HA YPOBEHD STHX MPHU3HAKOB, COCTaB M CTPYKTYpa YIIPABIEHYECKOTO
MIEPCOHANA, KATErOpHsl YUPEKACHUS, COCTaB KaJpOB U T. JI.

IIpu oTOope pakTOPOB BO3MOKHO NCTIONB30BAHIE aHATTN3a TTIOJOOHBIX CBA3EH APYTUX YUPEIKICHHMN.

Omnpenenenrne MaTeMaTHIeCKOi (POPMBI CBSI3M 3aKITIOYaeTCs B BRIOOpE THIA (DYHKIIHA IS
BBIPKEHUS 3aBUCIMOCTY MEXTy N3y4aeMbIMH MTOKA3aTEISIMU.

KOppCJDH_[I/IOHHBIC 3aBUCHUMOCTH, HanboJjee 4acTo BCTpCUAIOIIHECA B UCCIICOOBAHUAX, UMCIOT BU/

nuHeiHON popmbl 0/HOM mepemennoit Y, =a, +a- X .

OnpenesneHue MaTeMaTHUECKON (QOPMBI CBS3U 3aKIII0YaeTCs B BbIOOpE THIA (DYHKINHU IS
BBIpaXEHHS 3aBUCUMOCTH MEX1y U3Y4aeMbIMH ITOKa3aTEISIMH.

KOppeHHHI/IOHHHC 3aBHUCHUMOCTH, HanboJee 4acTo BCTpCUAIOMINECS B UCCIIEAOBAHUAX, UMCIOT BUA:

- TMHEWHOU (POPMBI OJTHON TIepeMeHHON

Yy, =8+, - Xy;

- TMHEHHOHN HOPMBI MHOTHX MEPEMEHHBIX

quxz,...,xn =a,+a - X, +a,X,+...+a,X,;

- (hopMBI TUTIEPOOITHI

- mapabonndyeckor GopMBI

Yy, =8 +a,- X, +a,X{ +...+a,X];

- IOKa3aTeNbHON (PYHKLINHU



ay,a,...,a, - ONPENETAIOTCA B XOJI€ PELIECHHS U ABJIAIOTCS IIOCTOSHHBIMU JIJI BCEH COBOKYITHOCTH,

a mapameTpbl X; MEHSIOTCS B 3aBHCHMOCTH 00BEKTa HCCIeJOBAHNs, (PaKTOpa BPEMEHH H T. .

Pacnonoxxenue Touek Ha l"pa(bI/IKe MOJKET IMOKa3aThb, KaKyrOo BLI6paTL q)OpMy CBs3H.

I'paduueckuii aHaN3 1a€T BO3MOKHOCTD BBISIBUTH COOTHOILICHHUS MEXKIY 3aBUCHMOM IIEpeMEHHOHN 1
apryMEHTOM.

Cratuctrdeckas MOJENb COCTOHT U3: IeNIeBO (PYHKINH, BKIFOYAIOIIEH ONTHMHU3HPYIOIIEe
yCJIOBHUE:

DU = 3 (Y, ~Vy)? = min(mex) |

rae Yy, - hakTHuecKue 3HAYCHUS [IEPEMEHHON;

Yy - pacdeTHbIc e¢ 3HAYCHHUSI.

2) MCXOJIHBIX YCIIOBHI, KOHCTATUPYIOIINX HATHYKE CBSI3M MEX]y aHATHM3UPYEMBIMH MTOKa3aTeneM —
¢yskmeii Y u pakTopamu apryMeHTaMu

Xi X Xy e Yy oo = F(X, X500 X)),

n?

HpOBC,I[eHI/Ie KauCeCTBCHHOI'O aHaJIn3a Ha OCHOBE KOPPCIIALMOHHBIX 3aBUCHMOCTEH MO3BOJISICT
KOHKPETU3NPOBATH 3HAYCHUC I.ICJ'IeBOﬁ (I)YHKLII/II/I 1 UCXOJHBIX ycnOBHﬁ.

OrmpeaenuTs COOTBETCTBYIOMNN TUT YHKITUN MTO3BOJISIET TCOPETHUSCKHUIA aHATTN3 TTOKA3aTeNs U
OTIBIT aHAJIOTMYHBIX MccaenoBanmid. OMHAKO varie Bcero (hopMa CBSI3U ONPENSISIeTCS SMITHPUICCKH,
myTeM rpadUIecKoTo aHaIu3a TTaPHBIX CBSI3eH U TOCTPOCHMS MAPHBIX MOJAEIEH METOI0M HAaUMEHBIITIX
KBaJIpaToB.

A,Z[eKBaTHOCTB MapHbIX MoJIelIeH PCaJIbHOMY NPOLECCY OLCHUBACTCA C TIOMOIIBIO JUCTICPCUOHHOT'O

orromenus (F), naaexca koppemsiun (R) n octatounoit aucnepcun o~ . Hamtyumreit opmoit cBs3m
NpU3HaHa Ta, IPU KOTOPOU JUIs 3HAYMMOW apHOW Mozieny Oy1eT HAMMEHBIIEH 0CTaTOYHAsl AUCTIEPCHS U
HanOOJBIIUI HHAEKC KOppessuul. B MHOTO(QaKTOpHYI0 MOJeNnb Kaskabli (PakTop BKIIOYAETCS B
Hawy4diei Gopme cBszu. [Ipu 3TOM cieryeT yUuThIBaTh, YTO ¢ TOUYKH 3PEHUS] IKOHOMHUECKON
MHTEPIPETANH MOJEIH, NPEANOYTHTEIbHEE TMHEHHAs U CTeTlIeHHas! (PyHKIHU.

KputeprieM TecHOTHI CBSI3U MEX]Ty BEIOpaHHBIM MOKa3ateneM U hakTopamu ciryxkat napasie (1) u
vactuunsie () koaduurenTsr kKoppensanuy, a Takke [ - kodadpuuuentsl. VX abCoNoTHAS BETHYNHA

JIaeT BO3MOYKHOCTh 0TOOpaTh (hakTophl, HAHOOJIEE CYIICCTBEHHO BIHUSIONINE HA TAHHBIA MOKA3aTelb.
IMapHbie K03(hGUIUESHTH KOPPEISIUHE UCTIONB3YIOTCS TAKXKE JUTSI OLICHKU CHJIBI B3AMMOCBSI3H MEXKTY
(aKTOPHBIMHU TTOKA3ATEISIMH C TETbI0 UCKITFOUCHHUS M3 AaJbHEHIIIEr0 UCCISIOBAHMS KOJTMHEAPHBIX,
IyOmupyroImuXx Apyr apyra Gpakropos. [IpUHITO cuuTaTh, 4TO JBa (HAaKTOpa KOIIHMHEAPHBI, €CITH MapHBI
KO3 GHUIMEHT KOPPEIIALUU 110 a0COIOTHOM BeauunHe Oobie 0,8.



Benvrunnaa mapHbIX U 4acThIX KOA(PPHUIMEHTOB KOPPEISAIINHA U3MEHSETCS B MHTEpBasie oT -1 jo +1.
Uew BbIlIIe a0COMOTHAS BETMYHHA KO3 PHUITMEHTa KOPPETSIMY B YKa3aHHbBIX TIPE/Ieax, TeM TeCHEe CBS3b.
Ecnu xoapuimeHT Kkoppensiuu oTpuiaTesieH, CBI3b 00paTHasl, MOJ0KUTENbHBIN — npsMasi. B Mogens
PEKOMEHIyeTCsl BKITIOYATh (haKTOPhI, UMEroIIHe Kodgduiment koppensuuu 0,25 u Boie. Ecnu
K02 PUITMEHT ITapHOM KOPPEIAIHNH 110 aOCOMIOTHOW BeTMIHHE OJM30K K 1, TO IMEeT MECTo
(bYHKIIMOHATLHAS 3aBHCUMOCTb.

IIpu 3aBUCHMOCTH KPUBOJIHHEHHON TECHOTA CBS3H ONPEEIIAETCS KOPPEMSIIHOHHBIM OTHOIIIEHUEM:

KoppensunonHoe 0OTHOLICHUE MTOKA3bIBACT KaKyIO YacTh B OOIIEH Mepe paccessHUs 3aHUMaeT
JIMCIIepPCHsl, BO3HUKAOIIAS 32 CYET BIHMSHUS | —TO UCCIeyeMoro pakropa. BenmnurHa MOKeT IPUHUMATD
nro6bie 3HaueHust ot 0 no +1. Ecnu 77 =0, xoppensiunoHHast cBsS3b OTCYTCTBYET, €clii 7] =1, TO CBS3b

(byHKIMOHAIBHASL.

ITocne aranm3a k03 PpUIMEHTOB TAPHBIX 3aBUCUMOCTEH OTpenensroTcs (opMa CBsI3H, TECHOTa
CBsI3el M KpUTEPUH HAZEKHOCTH JJISl ONPE/ICTICHUS 3aBUCUMOCTH (DYHKIIUU OT HECKOJIBKUX (PaKTOPOB.
Takum 06pazom, onpeaesieTcs BU YIIPABICHISI MHOXXECTBEHHOMN perpecCuu: MPsIMOJIMHEHHON U
KPUBOJUHEHHOM.

3aBUCHMOCTHh MHOT'O()AKTOPHOM MOJIeNH 1 €€ K03 PHUIIMEHTOB pErpecChy OLICHUBACTCS TIPU pacueTe
JUCTIepCHOHHOTO oTHOIIeHus F u t — kputepus CThrofieHTa. PacueTHble 3HAYCHUST CPABHUBAIOTCS C
TAOJMYHBIMHU U €CITH OHU OOJIBIIIE TIOCIICAHUX, MOJICITh U KOG GUIIMEHTHI MPU3HAIOTCS 3HAYMMBIMU. [IpH

t <t K03(pUIIEHT perpeccuy CUUTAeTCsl HECYLIECTBEHHBIM U ero ()aKTOPHBIH OKa3aTellb U3

pacu. maoba.

MOACIN UCKIOYaCTCA.

ITpu mocTpoeHNH MOJENH Yallle BCEro MPUMEHSETCS METOJl MHOTO(aKTOPHOT'O PErpecCHOHHOT0
aHanu3a. [Ipy 3ToM MeTo/ie yUHUTHIBAIOTCSI H3MEHEHHSI MHOJKECTBEHHOT0 Koadduimenta koppessiunu (R) n
o 2 > o
ocraTo4HOM aucnepcun (o). Mckmouenne u3 3Toil Mojenu pakTOpHBIX TOKa3aTesei u
K03(ppULIHEHTOB perpeccuu, KOTOpbIE IPU3HAIOTCSI COMHUTEIBHBIMH, HELIEJIECO00Pa3HO, €CITH 3TO

MIPUBOJIUT K CHIDKEHUIO BEIMYUHBI R U yBETHYEHUIO o’ , TO €CTh CHIDKCHHIO HaJICKHOCTHU
WHJIUBUAYAJIbHBIX MTPEJACKA3aHUNA MOJIETH.

Tperuii 3Tan BKIrO9aeT MHOTO(aKTOPHBIH PETPECCUOHHBIN aHAIHN3, KOTOPBIA COCTOUT B
CJIEYIOIIEM:!

- Ha ICPBOM JTallC OCYHICCTBIIAIOT o6pa60TKy HUCXOOHBIX JAHHBIX IYTEM IMOCTPOCHUSA MATPUIIbL
BHaA:

X1 X2 X

X X A
A=| 2t 22 2n ,

Xni Xnz o o Xwn

rae N 9uciio mepeMeHHbIX, N — arciio HaOIroaeHU.



I[anee BBIYUCIAOTCA CPEAHUC 3HAUCHU A (I)YHKL[I/Iﬁ 1 apryMCHTOB U CPCAHCKBAAPATUICCKUC
OTKJIOHCHHA IJIs1 BCEX CTOJ'I6LIOB HCXOOHBIX JAaHHBIX.

- Bropoii atan npeacrapnser co0oit mocTpoeHue MaTpHIlbl KO3(QPHUIIMEHTOB KOPPEISIUU. 3]eCh
onpeAesoTcs K03()PHUIMEHTH YpaBHEHHS PErPECCUU JIJIsl MacIITaOMPOBAHHBIX M HATYPATbHBIX
TIEPEMEHHBIX, HaXOIATCS YacTHBIE KOA((MUITUEHTHI KOPPEIAIIH, KO3(PPUIIHEHTH KOPPEISINU MEXKIY
k03 pUITUEHTaMH PErpECCHU B HEKOTOPBIE IPYTHE XapaKTCPUCTUKH.

- Ha TpeTsem 3Tamne BRIYHCISIOTCS pacueTHHIE 3HaYCHUS (DYHKITUH U UX OTKIOHEHHS OT
(haKTHUYeCKMX 3HAYCHUH, OIICHKH JJIsT OTKJIOHCHUH, OTIPEACIIAIOTCS TIOKa3aTeN CpeaHeH u
CpEIHEB3BEIICHHOMN OIMMOKK anmpokcuMarui. Ha 3ToM pacueTsl 3aKaHYMBAFOTCSL.

Ha nocnennem stare (4eTBEpTOM) AODKEH MPOU3BOIUTCS SKOHOMUYECKUH aHAIH3 TTOTyIeHHON
MoeNd. DKOHOMUYECKass HHTEPIPETAllU MOACIN 3aKII0YACTCS B aHAIN3€ HAMIPABICHUI BIUSTHIS
(hakTOpOB, BKIIFOUECHHBIX B MOJIC/Ib, B IPOBEPKE COOTBETCTBHUS 3TOTO HANPABJICHHUS OOIICTIPHHSITHIM
TEOPETHIECKUM TIPECTABICHISIM U BBISICHEHUS IPUYNH X HECOOTBETCTBUSL.

YpaBHEHHE MHOKECTBECHHON perpeccuu AaéT BOZMOKHOCTD OLICHUBATH BIIMSTHHIE KaXK0T0 (pakTopa,
BOILIE/IIETO B MOJENb, HA N3MEHEHUE aHATHU3UPYEMOr0 IIOKA3aTeNs U ONPEENINTh, B KAKUX U3 HUX
3aJI0’KeHbl HanOoJIbIINE Pe3epBEl. 11 7TOro He0OX0IUM JOMOTHUTEIBHBIN aHAIN3 PA3THYHBIX
IIapaMeTpoB MOIy4eHHOI Mojenu: KoddduuueHTos perpeccur, [ - Ko3hpuIMEeHTOB, KOIDPUIHEHTOB

AIIACTUYIHOCTH U K03()(PHUIIMEHTOB BapHaIIHY.



3. MATPUYHBIE METO/IbI B IIOJArOTOBKE U IPUHATHUU YIIPABJIEHUECKHX
PELLEHUN

Pesynbrarhl 00cne0BaHus M CUCTEMHOTO ONMCAHUS AESTEILHOCTH OPTaHU3alKH, YUPEKICHUS,
npeanpusTus (00beTUHEHHUS) CITy>KaT OCHOBOH IS pa3paboTKH OpraHU3alMOHHON MOJCIH.

OO6cenoBaHus CUCTEM YIPABICHUS B LIEJIOM, X IIOACUCTEM, JIEMEHTOB UM YacTeH
(mompasaenenuii, paboYnx MECT) BKIIIOUACT aHAJIM3 OPraHU3alMOHHON U QYHKIIMOHATBLHON CTPYKTYD,
IIOTOKOB, COCTAaBa U NOTpeduTeneil nHpOopMaluK, METOIOB IUTAHUPOBAHUS U y4yeTa U T.1. [lomydyeHHble B
pe3ynbTaTe 00CIeI0BaHU MaTEpPHabl CIIyKaT HCXOAHBIMU JAHHBIMU JJIs1 pa3pab0TKU pEKOMEHAAMH 110
COBEpPILIECHCTBOBAHUIO (HOPM JOKYMEHTOB, JOKYMEHTO000pOTa M MHPOPMAITHOHHBIX CBA3EH, MPEIIIOKEHUI
M0 OPTaHU3ALMOHHON U (PYHKIIMOHATILHOHN CTPYKTYpaM yUpeKACeHUs, MoApa3eNieHns, KOHIEpHa, COCTaBY
NoJCHCTEMaM H 3a7jadyaM, COCTaBY TEXHUYECKOro, HHOOPMALMOHHOTO U OPraHNU3alMOHHOTO 00eceyeHni
YIpaBIeHYECKOH e TeNbHOCTH.

O hekTUBHOCTH YIIPaBICHUS BO MHOTOM 3aBUCHUT OT MPaBUJILHON OpraHU3alui HHPOPMAIHOHHBIX
MIOTOKOB MEXAY MOAPa3AeICHUSMHU NPEANPUATHIA, OT KauecTBa M JOCTOBEPHOCTH HH(pOpMaLnHy,
HCIIOJIB3YyEMOM ISl paCYETOB.

Jlns aHanM3a CyIIeCTBYIOMNX IIOTOKOB HH(OPMAIMU HCTIONIB3yeTcs HH(OPMAIIOHHASI MOETb,
KOTOpasi IpeiHa3HAYAETCs sl TOYUYCHHUS XapaKTEPUCTUK Pa0OThI CHCTEMBI YIPaBJICHHsI, HEOOXOMMBIX
JJIsA pa3pa6OTKI/I TEXHHUYCCKUX U pa60‘II/IX OpPrupoCKTOB, MOCTPOCHUA 633 JaHHbIX, IJId CO3JaHHsA
WH(GOPMAITMOHHOTO 00eceueHus pa3pad0TKU CHEHAIbHBIX TPOTPaMM, 00CITYKUBAIOIIIIX
WHQOPMAaIMOHHBIE TIOTOKH HAa OCHOBE UMEIOIETocst (HOpMaTN30BaHHOTO OMUCAHUS CTPYKTYPHI,
WHQOPMAIMOHHBIX CBSI3EH, JOKYyMEHTOB U aITOPUTMOB.

C noMo1pio HHPOPMAIMOHHON MOJICIH YUPEXKICHHS TIOTOKH YIIPaBIeHYECKOH HHPOpMaIUH
YBSI3BIBAIOTCS] OPTaHU3AIIMOHHON CTPYKTYpoii ynpaBnenusa. OpraHsl ¥ MoApa3iesieH s anmnapara
yIpaBlIeHHUs IPEACTaBISAIOT cO00H HaYaIbHbIE WM KOHEUHBIE ITyHKTHI IOTOKOB MH(OpMAaIKH, T.€. CIyXaT
y3J1aMH1 HH(OPMALMOHHON MOJEIIH.

HudopmanmoHHas MoJeNb YIpaBIeHHs [T03BOJISIET 000CHOBATh TEXHUUECKYI0, SKOHOMHUYECKYIO
1eJ1ecO00Pa3HOCTh U MOCIEA0BATEILHOCTD PELICHNUS 3a/1a4, ONPEACTIUTh Hanboiee palMoHaIbHYIO
TEXHOJIOTHIO YIPaBIeHHs, 000CHOBATh BEIOOP U KOJIMYECTBO CPEACTB OPraHU3AIMOHHOMN U
BBIUMCIIUTEIHHON TEXHUKH.

HNudopmaiimonHas MoJIelIb MOKET ObITh MPECTaBICHA B BUJIC Tpada 3a/1a4, MaTPUIHON MOJICIIH,
TaOJMIIBI — B MATPUYHOW M CETEBOM MocTaHoBKe. [Ipr MaTpryHOHN MOCTaHOBKE BCE BO3MOYKHBIE CBSI3U
MEXIy 0OBeKTaM1 YCTaHOBIICHBI 3apanee. [Ipu ceTeBoil moctaHoBKe Bes nH(opManus 3a1aeTcs Ha rpade,
a ONTUMAJIBHBIE CBA3M ONPEAEIIAIOTCS B XO/I€ PELECHUS 3a]1aUH.

CBsI3U pa3IUYHBIX JIEMEHTOB CUCTEMBI JOKYMEHTAI[HOHHOTO 00ECIICUeHHs], TAKHX KaK MMOTOKU
JIOKYMEHTOB, Pa0OTHHKH, 3aHATHIE padOTOM C JOKYMEHTaMU TOpa3 IeIeHUs JOKYMEHTAIMOHHOM
Ci1yO0Bbl, TEXHHYECKHE CPEJICTBA, MPOLIECCHI 00PabOTKY JOKYMEHTOB U JP., MOKHO aHAJIU3UPOBAaTh C
TTOMOIIEI0 MATPUIHBIX MOJIEIICH.

B kadecTBe 371€EMEHTOB MaTPHIIBI MOTYT BBICTYTIATh YHCHA, (PYHKIUH U APYTHUE BETUIHHBI.

B o0mielt popme 3anmcu MaTpudHas MOAEIb IPEACTABISIET COO0H MPSAMOYTOJIbHYIO TaOIHILy

ACHCTBUTEIIBHBIX YHCeN & ; i=1,....m; j=1,....n.
a;; 4, ... Q,
A= Ay 8y e Ay
a a a

ml mn



Takast MaTpulla Ha3bIBAacTCA MAaTPULEH pasMepHOCTH MXN.

Hucno @; HasbIBAETCS JIIEMEHTOM MaTPHIIbI A: MHEKC | - IOKa3bIBAET HOMEP CTPOKH, & HHIEKC | —

HOMeD CTOJIOL, Ha [IEPECEUCHIH KOTOPBIX HAXOUTCS DICMCHT & .

Hawub6oiee gacto IMPUMCHACTCA KBaJJpaTHasA MaTpula.

B matpuiie B3auMOCBsI3M JOKyMEHTOB A= 8;; TOPU30HTAIIb (CTPOKA) U BepTHKAIb (cToNbeL)

3aKperuieHa 3a onpeaeIeHHbIM fokymMenToMm (i=1,2,...,n; j=1,2....,n), 1€ N — KOJMYECTBO TOKYMEHTOB,
HaXOSAIIMXCSA B JOKYyMEHT0000pOTe. B CTpOKax JOKYMEHTHI BHICTYIIAIOT KaK MEPBUYHBIE, & B CTOJIONAX

KaK BTOPHYHBIE, CO371aBaeMble Ha UX OCHOBE. KaXK b1l DIeMEeHT a;; MaTpHIIbl A HAxXOIHUTCS B

COOTBETCTBYIOIIIEH stueiike, 00pazyeMoit i — CTpokoii u j — crombdiom. TIpu yCITOBHM MCITOIB30BAHMUS
JIOKYMEHTA JTs TOATOTOBKH TOKYMEHTA | B KJICTKE MATPHIIGI | - CTPOKH H j — CTOJI0I1@ TpOoCTaBisteTcst «1»

(aij =1), ecu ke OH He HCIIONB3YeTCs, TO &;; =0 U B siYeiiKe HIYEro He mpocTasisiercs. CyMma OTMETOK

n
coaepranux «1» mo i crpoke (Z a;; ) oTpaxkaeT olIiee YUCIIO JOKYMEHTOB, UCTIONB3YIOIINX ITOKa3aTENN
j=1

n
PEKBHU3HTOB | — TOKyMeHTa. OTCYTCTBHE OTMETOK B CTPOKE (z a;; =0) mO3BOJIAET CUMTATD, YTO JOKYMEHT
=L
SIBJISICTCS BEIXOAHBIM (OTIIPABISIEMBIM, HCXOISIINM) U3 TaHHOM TOKYMEHTHOW CHCTEMBI H HCTIONIB3yeTCs 3a
n
ee npenenamu. Cymma cBsizei 1o j — ctonoiy (Z a;j ) IOKa3bIBACT KOJIMYCCTBO JOKYMCHTOB,
i-1
UCIIONB3YIOIIMXCS JUISl COCTABICHHUS IOKyMeHTa j. OTCYyTCTBHE B CTOJIOLE OTMETOK «1» 03Havaer, 4To
JOKYMEHT | SIBJISICTCSI BXOJHBIM (TIOCTYTHBILIMM, BXO/ISIINM) B JaHHON CHCTEME M COCTaBJICH 3a €€
npeieslaMu.

[TocTpoenne MaTpuil, 0COOEHHO OOIBIION Pa3MEPHOCTH — IIPOIIECC TPYTOSMKHUIA M CIIOXKHBIH, HO 3TO
OTpaBJIaHHO KOTa HE0OXOAMMO OTPa3UTh OOBEKT BO BCEM MHOTI000pa3uu €ro XapakTePUCTUK U
B3aHMOCBS3€EHN.

I'pad 3amau (puc. 1.6) npencrarisieT co00i CXeMy B3aUMOCBS3€H 3a/1a4, pelaeMbIX KaK 101
MOJICUCTEMOM M CUCTeMOH B 11esioM. MH(popMalimoHHast MOJIeib, IOCTPOCHHAs B BUJIE Ipada 3a1ad,
MOKAa3bIBAET ABWKEHNE MH(POPMALMOHHBIX TIOTOKOB, B3aMMOCBSI3b 3a/]1a4, IOKYMEHTOB, [TOKa3aTeneH.
Kaxnpiit y3en (BepimHy) rpada MOXKHO paccMaTpUBaTh Kak 3a/1auy WM KaKk UCXOJHbIE JaHHBIC JIJIs
peleHus Apyrux 3aja4. JIMHUM, coeIMHSIONINe BEPIIMHBI Tpada U MoKa3bpIBaIoNIie HallPpaBICHUE
JBHKCHHS HHGOPMAIMK, Ha3bIBAKOTCS Ayramu (pedpamu).



Puc. 1.6. MadopmanmoHHsiii rpad

J1nst KOHTPOJIS MPaBUIIBHOCTH MOCTPOSHHMS rpadha MOKHO UCIIOIH30BaTh MATPUUHYIO MOJIEIH (pHC.
1.7.). HauGonee mosoe onucanue CUCTEMbI 3KOHOMUYECKUX TOKa3aTelNeil TocTUraeTcss HoCTpOoeHUEM
MaTpHIIbI «IIOKA3aTeb Ha TIOKA3aTeIby.

Martpuiia «1okas3aresb Ha IOKa3aTeNby MPEACTABISIET cO00i IaxXMaTHYIO TabJIuIly, B KOTOPOH 110
BEPTHUKAJIN U TOPU3OHTAJIN NEPCUUCIICHBI OAHU U TC K€ IMTOKA3aTCJIH. I[J'IH KaXK0T0 IT0Ka3aTeJIsd BbISIBIISICTCS
MHO>KECTBO JIPYTHX ITOKa3aTelel, IPU MOCTPOSHUU KOTOPBIX 3TOT ITOKA3aTel b UCIOIb3YETCs, @ B MATPHILIE
OTMEYaeTcst IIepecedeHne MoKa3aTesst CTPOKH M CTOJIONA 3aBHCUMOTO ITOKA3aTelsl.

Kaxxaprit cronber] mokaspIBaeT, Kakue MoKa3aTelld UCTIONb3YI0TCS TP (POPMHUPOBAHUH JIAHHOTO
MOKa3aTelis, a Kaxaasi CTpOKa OTPAXaeT, ISl CO3IaHUsI KaKUX MOKa3aTele UCIoNb3yeTcsl MOKa3aTeNb,
CTOSIIIUI B HEH.

HepecequI/Ie CTPOKHU U CTOJ'I6L[a B3aMMOCBSI3aHHBIX [TOKA3aTeNIed MOXKET OBITh OTMEUYEHO 3HAaKOM,
JAEMOHCTPUPYIOIIUM HaJIMYHUE CBA3U, UJIU B ZIaHHOﬁ KJIETKE MOKET OBITh 3alMCaH AJIrOPUTM, 110 KOTOPpOMY
9Ta CBA3b OCYHICCTBIISACTCA.

C mOMOIIbI0 MATPUYHOM MOJIEIM U Tpada 3a1a4 MOKHO 110 KaXI0H 3a/1a4e, pelaeMoi B CHCTEME,
BBIIETTUTH TUIIOBOM /I MHOTHX MIPEANPUATHI cOCTaB HH(POPMALIUHY, OTPEAETUTh 04€PETHOCTH 00pabOTKH
JIOKYMEHTOB U MHOTOKPAaTHOCTh MX HCIIOJIb30BaHUS, IPOBECTU ONTUMAJIbHYIO OpraHU3ali0 MAaCCUBOB
UCXOAHON MH(OPMAIIUY TIO OTJEIIEHBIM 3a]1a4aM, C IIeJIbI0 CO3/IaTh CTPOUHYIO JIOTHYECKYIO CXEMY
MOJIy4eHHsI, 00paOOTKH M HAKOIUICHHUs JaHHbIX. [IpoBeIeHHBIN C MOMOILI0 HHPOPMAIIMOHHON MOJICIH
aHanM3 WH()OPMAITMOHHBIX TIOTOKOB MO3BOJIUT OIEHUTH CYIIECTBYIONIYIO CUCTEMY YITPABIICHUS, BHIOPATh
HauboJee 1es1eco00pa3Hble 00 BEKTHI ABTOMATU3AINN 1 ONPEJIEIIUTh COCTAB TUITOBBIX PEIICHUH.




3 0 0 0 0 0 0 1 0 0 0 0
4 0 0 0 0 0 0 1 0 0 0 1
5 0 0 0 0 0 1 0 1 1 0 0
6 0 0 0 0 0 0 0 0 1 0 0
7 0 0 0 0 0 0 0 0 0 1 0
8 0 0 0 0 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0 1
11 0 0 0 0 0 0 0 0 0 0 0

Puc. 1.7. MaTtpuuHas Moaeinb

MopeanpoBanue HHGpOPMAMOHHOI CTPYKTYPHI YIIPaBJIeHYECKUX CHCTEM JeJ10NPON3BOCTBA

ITpu npoeKTUpOBaHWN aBTOMAaTHU3UPOBAHHBIX CUCTEM YIPABJICHHU HEO0XOIMMO HCCIE0BaTh U
onucatbh UHPOPMAIIOHHEIEC CBS3M MEXIY OTICILHBIMHU YacTAMH OOBEKTOB.

CTpyKTypa HHTEHCUBHOCTEH TTOTOKOB JIAHHBIX M300paXkaeTcs ¢ TIOMOIIBI0 HHPOPMAITHOHHBIX
MOJIEJIEH.

HudopmanmoHHas MOJeNb MO3BOJSIET: 1) onucaTh CTPYKTYpY CBSA3EH BHYTPH HCCIIEAYEMOM
CHCTEMBI, 2) pacCUUTaTh NOTPEOHOCTh B KaHAJIaX CBSA3M JJIsl CBOEBPEMEHHON 1 0e301IMO0YHOI nepeaayun
COOOIICHUIT O COCTOSIHUU CUCTEMBI; 3) BBISIBUTh M3MEHEHUS CBSI3H; 4) ONPEeNTUTh KOTUIECTBO
M30BITOYHBIX TaHHBIX, IEPEAAIOLINXCS 110 KAHAJIAM CBS3H.

OnuuM 13 HanboJiee pacpoCTPaHEHHBIX METOJIOB MOJIETUPOBAHUS HH)OPMAIIMOHHOW CTPYKTYPBI
SBJISIETCS] COCTABIICHHUE CXEMbl HH(OPMALMOHHBIX TOTOKOB P MOMOIIH rpada CBI3eH.

B kadecTBe BepiuH rpada BhICTYAIOT OOBEKTHI, IPOU3BOISIIUE U TTOTPEOISIoNe HHPOPMAIIUIO.
Jyra, coenuHsOmas 1BE BEPIIUHBI, XapaKTEPHU3YETCsl YUCIIOM, KOTOPOE BhIpakaeT co00i MHTEHCHBHOCTh
MOTOKa WHPOPMALNH, IBIKYILEHCS MEXIY OObEKTaMH.

Pacder HHTEHCHBHOCTEH MMOTOKOB MHGOPMAIIMH OCYIIECTBIISIETCS HA OCHOBE TIPEIBAPUTEIHHOM
00pabOTKH IOKyMEHTOB, KOTOPBIC UCTIOIB3YIOTCS HA TaHHOM OOBEKTE.

s pa3paboTKu cxeM JOKYyMEHTO000pOTa HCIOIB3YIOTCS OnpeieieHHbIe GOpMBI, B KOTOPEIE
BHOCSITCSI JaHHBIE O KKJIOM JIOKYMEHTE.

IpumepHas popma A5 npeABapUTEILHOI 00PaAGOTKH T0KYMEHTOB
CronOusl (OopMBI BKIIIOYAIOT CIIEAYIOIINE CBEACHUS:
1) HanMeHOBaHUE JOKYMEHTA,
2) KOAOBBII HOMEp IOKYMEHTa B IPUHATON CUCTEME KOJAUPOBAHNUA,
3) Tum KOKyMeHTa (TIepBUYHBIH, BTOPUYHBIH),
4) Bua MOKyMeHTa (IJIAHOBBINA, OTUYETHBIN, TEXHOJIOTHIECKUHN U T. II.),

5) oTTyaa mocTymaet AOKyMeHT (YKa3aHUe OTelIa U [[eXa),




6) yacToTa MOCTYIUICHUS (CYTKH, MECSII, KBapTaJj, rox),
7) HAUMEHOBaHUE UCITOJIb30BAHHBIX IOKYMEHTOB,
8) 00beM mmepemMeHHOM HHPOPMAITH (3aT0JI0BKH, TAOIHUITEI U T. 11.),

9) 00beM nepeMeHHO HHQOPMAITUU (KOJIHYECTBO CTOIOIOB, KOJTUYECTBO CTPOK B JIOKYMCHTE,
KOJTMIECTBO IU(DP B IIEMEHTE TAOJIMIIBI, CPSIHUH TIPOICHT 3aIIOJIHCHHUS ),

10) ctoco6 00paboTKU JOKYMEHTA,
11) HanMeHOBaHME JOKYMEHTA, TIOTYISHHOTO TI0ciIe 00paboTKH,
12) K0/10BBII HOMEP MTOYIEHHOTO JOKYMEHTA.

[Tpon3BoACTBEHHBIE JOKYMEHTHI TIPEACTABIISIOTCS B BUJIE TAOIHUII, KOTOPBIE COACPKAT OCTOSHHYIO
uHQOpMAaIUIo (3arjJaBHast 4YacTh TAaOJIHIbI, 3aT0JIOBKH CTOJIOIOB M CTPOK, HEOOXOIUMBIE MTOSICHEHHS) 1
nepeMeHHyo nHpopmarmio. [lepemenHas nHMOpPMAIHSA COCTOUT U3 IIEMEHTOB TaOJIHIIBI, KOTOPBIE
SIBJISIFOTCS. OCHOBHBIM COZIEP)KaHHEM JIOKYMEHTA.

[Toncyer 06BEMOB IMTOTOKOB IMOCTOSIHHOW 1 TIepeMeHON HHPOpPMAIK TPOU3BOANUTCS B OyKBaxX HITH
JecATUYHBIX nudpax. s nHPOPMALMOHHBIX CUCTEM, B KOTOPBIX Hcionb3yeTcs [1K, ynoOHO BBIOTHATE
pacyer B YHU(QHINPOBAHHBIX SJMHUIAX, HA3bIBAEMBIX OaliTaMH.

PesynbTat uccnenoBaHus CTPYKTYPhI U TOCYETa HHTEHCUBHOCTEH HHPOPMAITHOHHBIX TTOTOKOB
MOKa)KeM Ha MpUMepe JTOKYMEHTO000pOoTa 0{HOM opranu3anuu (puc. 1.8.).

Yucno 0KOJIO CTPEIIOK MTOKa3bIBAIOT BETMYMHBI HHOPMALIMOHHBIX TOTOKOB B THICAYaX 3HAKOB B
MECSIIT; YHCIIa BHYTPH MPSIMOYTOJIFHIUKOB 0003HAYAIOT BEJTMYMHBI HHPOPMAIUH, IMPKYIUPYIOHIeH BHYTPH
JIAHHOTO NIOJIpa3IeIICHHUS.

Ecnu cnoxuth Bce 3TH MOKa3aTesu, TO MOMyYUTCs, YTO B OPTaHU3aLlMU TIepeIaeTCs 1
obpabaTsiBaeTcst 0k0s10 30 MITH. 3HAKOB B MECSII, CPETHUNA 00bEM JOKyMEHTA COCTaBJISIET OKOJIO 200
3HAKOB, TOTJa KOJMYECTBO JOKYMEHTOB, HIUPKYJIUPYIOIIUX B 3TOM opranu3anuu, pasao 150000 B Mecsil.

MOI[eJ'II/I aHanuTudeckoro tTuma. OnucaHue U aHajau3 B3auMOCBI3eH Pa3IMYHBIX O0OBEKTOB.

MnaHosbin oTAen [ 1000 » Otpen cbbita
@0 \
100 100
200 TexHuyeckne
OCHOBHbIE otaenbl 1500
nogpasaenexHumsa 150
200
P 500
/ ™~ Otpen
Byxrantepua n puHaHCOBLIN 1000
s / cHabxeHua
otgen 20000 A
~_| — 2000




Puc. 1.8. Ynpoiuennas nHGOpManOHHAS MOIEIb CTPYKTYPHOTO THIIA

Jlnis onucaHus B3aMMOCBSI3M PA3JTUYHBIX TPOU3BOJICTB UCTIONB3YIOTCS MATPUYHBIC MOJICITH.
MaTpuyHble MOJICIN Ja0T BO3MOXKHOCTh Y€TKO BBIJICIUTH BXOAHBIC M BBIXOIHBIC HH(GOPMAITHOHHBIC
MOTOKHU. DJIEMEHTAaMH MaTPUILIbI HH()OPMAIMOHHBIX CBS3EH SBJISIFOTCS MOTOKU WH(POPMAIIUH, UAYIIEH OT
OJIHOTO TIO/Ipa3aeicHus K aApyromy (tabdm. 1.11.).

Tabmuma 1.11

Marpuanasi MOJeNIb HH(POPMAITHOHHBIX CBSI3CH

1 2 3 4 5 6
Byxranrepus 20000 - - 1000 2000 -
1 GUH. OTIeNT
ITnaHoBbIi - 1000 - 800 - 100
OTIEN
Texunyeckuil - - 1500 200 - -
OTIEN
OCHOBHBIE 100 100 150 200 - -
nexa
Otnen - - - 500 - -
CHaOXKEeHUS
Ornen cobiTa 100 - - - - -

Matpuynast nHGOpPMAIMOHHAS MOJICNIb OYCHb YI00HA JJIs PACYETOB B PA3JIMYHBIX MOIPA3ACTICHHSIX
KOJINYECTBA MEPCOHANA, HEOOXOAUMOTO JUTS IPOBEIEHHS PabOT, CBA3aHHBIX C HHPOPMAIIMOHHON
CITy00i1.

W3 npuBeneHHO# TaObIUIIBI JUis OyXranTepud 1 (UHAHCOBOTO OT/IENa BUIHO, YTO OOIINI 00beM
MH(QOPMaLUH, TPOXOSIINIA Yepe3 3TH OTIeIbl, CoCTaBisieT Ooee yeM 23 MIIH. 3HaKOB B Mecall. Torzaa,
CUHMTasl, YTO OJIHA MULIYIIAsl MAIIMHKA CIIOCOOHA HareyaTarh (¢ y4eToM norpemHocteit) okoso 100 Teic.
3HAKOB B JICHb WX 2,5 MITH. 3HAKOB B MECSII, IOJIyYHM, YTO OyXraJlTepuu U (HUHAHCOBOMY OTIENTy BMECTE
nmoTpedyeTcst mpuOMm3uTeNbHO 10 ManTMHOK.

OcHOBHas [IEHHOCTh METO/Ia MAaTPUIHBIX HH(POPMAITMOHHBIX MOJIENIEl COCTOUT B TOM, YTO OHU
MOTYT OBITH HCITOJIL30BAHBI JIJISI CO3/IaHUSI €IMHOW HHPOPMAIIMOHHOM CUCTEMBI B 9KOHOMUKE. J{11st
BBIPaOOTKH YIPABISIOIINX PELICHUI HAa YPOBHE YIPABISIOLIEr0 OpraHa OTpaciy UCIOIb3YIOTCS OOBIYHO
CBOOOIHBIE [TOKA3aTENN, XapaKTEPU3YIOIIIE BHEIIHIOK e TEIbHOCTD NPEATIPHATHSL.

HpI/I LOCHTPAJIM30BAHHOM YIIPABJICHHUU MOXKCET OKa3aThbCA MMOJIC3HBIM OPraHU30BaTh e,[[HHBIﬁ IIOTOK
I/IH(l)OpMaLII/II/I B CIIOJKHOM CUCTCME, HCIIPCPBIBHO nepexom{meﬁ 13 OJHOI'O YPOBHA B ,I[perfI. HpI/I 9TOM
Hpo6neMa OpraHuv3anuu €IUHOI0 IMMOTOKA OCJIOXKHACTCA pAAOM JOIMOJTHUTECIIBHBIX 0COOEHHOCTEHA.

Opras ympaBJieHus B 3TOM cllydae JOJDKeH 00padaTeiBaTh BeCh 00beM HH(OpMAaLnH, Bce
MOKAa3aTeNH, XapaKTepU3yIolIHe Bce yrpaBisieMble 00beKThl. OH JIOJDKEH pacroyiarath ) eKTHBHBIMH
CpeIICTBAaMHU KOHTPOJIS 32 JOCTOBEPHOCTHIO WH(OPMAITHH.

IIpu yacTHIHO NEIEHTPATM30BAHHOM CITOCOOE YIPaBIECHHUS CI0KHOW CHCTEMOM Ype3BBIUAHO
BaXHBIM SIBJISIETCA PEIICHHE 33/Ia4M O B3aNMHOH YBSA3KE BXOJOB U BBIXOJOB CUCTEM WH(pOpMAIIUH Ha
pa3IUYHBIX YPOBHSX.




IIpu opranu3zanyi IMEHHO 3TON B3aWMHOW CBSI3HM OKA3bIBAIOTCS MOJIE3HBIMU M WH(GOPMAIIHOHHBIC
MaTpUYHBIE MOJIENTH, OMTUCHIBAIOIINE CBSI3H MPEATIPUATHS C BHIIIECTOSAIIMMA OpraHaMu yrpasieHus. [Ipu
3TOM HH()OPMAIIMOHHBIE MOJIEIIH OTPACTH WK O0BEAMHEHUS TOJKHBI OBITh HEMOCPEICTBEHHO COMPSIKEHBI
¢ MH(QOPMAIIMOHHBIMU MATPUYHBIMHA MOJICISIMU MIPEIITPUITUH.

Brixonpr BTOPBIX MOJCICH JOKHBI JAaBaTb BXO/bI B IICPBYI0, XOTS U BO3MOXKHO ONPCACICHHOC
pa3indue B CTCIICHU JACTAaIU3allU JaHHbIX O BHYTPECHHHUX CBOMCTBaX YIpaBJIIeMOro 00BEKTA.

KonmaecTBeHHBIE XapaKTEPUCTHKH MTOTOKOB HHPOPMAIIMHA MOTYT OBIThH OMPEIEIeHBI HCXO U3
KOJIMYECTBA MEPEIaBaeMbIX ITOKA3aTeNIel U KOJMYeCTBa HH(POPMAIIMK Ha OJIMH MTOKa3aTellb.

In :ZK:R 'Igpi’
i=1

rae |, - xonmuuecTBo uH(bOpMAaLUY;
K — KonmruecTBO BOBMOKHBIX 3HAUCHUI TAHHOTO MTOKa3aTelIsl.

P, - BeposTHOCTB | — r0o 3HaUCHHS OKA3aTEIs.

Uepes 00peM nHOOPMAITUH MOKHO OTIPEETUTh KOAPPUIIMEHT MOIe3HOTO ASUCTBUS KaXKI0TO
nozapaszenenus - 77. OH ycraHaBiIuBaeTcs 1o popmyie:

e I&x N - KOJIMYECTBO BXOJISIICH U BHIXOAIIEH HHPOPMAIINH;

8blX

A A - CTOMMOCTb JTMHHMIIBI BXOJSAIICH U BBIXOIAICH HH(POPMAIIUH.

6x ! 7 Yebix

Huskuit nokasatenb 77 CBUIETEILCTBYET O TOM, YTO JJAHHOE HOJPA3/ielICHUE, [10J1ydast

OTHOCHUTEIILHO 0OJIBIIIOE KOJIMYECTBO HHPOPMAIIMU OT APYTUX 3BEHHEB, MAJIO BhIIACT COOCTBEHHON
uHpopMmaiui. CaMOCTOATEIILHOE CYIIECTBOBAHUE TAKOTO MOAPa3AeeHHs YacTo ce0sl He OIPaBIbIBACT, B
TaKOM CITydae €ro IenecoodpasHo o0heAMHUTE CO CMEXHBIM MTOAPA3ICTICHUEM U, COOTBETCTBEHHO,
MePeCcTPOUTh POPMBI JJOKYMEHTAIIUU B JJOKYMEHTOOOO0POT.

Ha ocnose Mare€pualioB, IIOJIYYCHHBIX B PE3YJIbTATEC HCCHCHOBaHHﬁ, IMPOCKTUPYETCA palliOHAJIbHasA
CHUCTEMA }_IOKYMCHTOO60pOTa.

OOHOBPEMEHHO C YCTaHOBJIEHNUEM PAITMOHAIBHON CHCTEMBI JOKYMEHTOO00POTa Ha MIPEATIPUATHSIX
JIOJDKHA pa3pabaThIBaThCS YeTKask TEXHOJIOTHS BBIIOIHEHHS yIIpaBieHYecKux padot. OHa BKIIOYaeT
OTpeJiesIeHE JIEMEHTOB M0 KaXJ10W (PYHKLUH yIPaBICHHS, pacujICHEHHE KaXKI0r0 3JIeMEHTa Ha
COCTABIISIIONINE €T0 PadOTHI, YCTAHOBJICHUE MTOCIIEIOBATEEHOCTH U PAITHOHATBLHBIX METOJIOB UX
BBITIOJTHEHHUS C TIOMOIIBI0 COBPEMEHHBIX TEXHUYECKUX CPEJICTB, paclpeeleHne padboT MEX Ty
WCIIOJIHUTEISIMH C YIETOM TpeOyeMoil KBanu(puKaIiy, OIpeaAeIeHNEe TEXHUIECKH 0O0OCHOBAaHHBIX 3aTpat
BPEMEHH Ha MX BBIITOJIHEHHE.

Bce nannblie 3aHOCSATCS B MApIIPYTHYIO TEXHOJIOTUYECKYIO KapTy, KOTOpasi COCTABIISIETCS HA
OTIpeeTICHHBIN 3JIEMEeHT (DYHKITHH yIIPaBICHHUS.



Onpenesnenue dy1eMeHToB QYHKIUH yIpaBlIeHHS ¥ COCTABICHHE UX MIEPEYHS MPOBOIUTCS HA OCHOBE
aHaM3a CoepKaHus Tpy/ia, CTPYKTYPHI allfiapara yrpaBleHus, IPUHITON cucteMe HH()OpMaInu.

TexHOIOrNYeCKHe KapThl pa3padaThIBAIOTCS MapaUICIbHO ¢ pa3paboTKOM parMoOHATLHOM’
CTPYKTYPHI anmapara yIpasJeHus], TOJ0KEHUH 0 MOApa3IeIeHUAX, JODPKHOCTHRIX HHCTPYKIAN, (GopM
JIOKYMEHTAIIVH U CUCTEMbI JOKYMEHTO000POTa, TPOSKTOB MEXaHHU3AIMY U aBTOMAaTH3AIMH TPY/a,
HOPMATHBOB IO TPYAY C TeM, YTOOBI B HUX HAIIIK OTPAKEHUE OCYIICCTBIISIEMbIC YCOBEPIIICHCTBOBAHUS
BCEX YKa3aHHBIX 3JIEMEHTOB OpPTaHU3aIMHN YIPAaBIEHIECKOTO TPY/Ia.

MapipyTHble TEXHOJOTHYSCKHUE KaPThl HCIIOJIL3YIOTCS TPH TNIAHUPOBAHUHM M OpTaHU3AIUU PadoT
HACIIOTHUTENEH.

Martpu4Hoe npeacTaBjieHue OTHOLLICHUI MIOKa3aTe el ¥ JOKYMEHTOB

ManI/I‘-IHI)Ie MOACIN UCTIOJIB3YIOTCA JIA aHaIn3a CBsI3CH MCKAY MMOKa3aTC/IsIMU U JOKYMCHTAMU. B
Tabin. 1.12. mpuBeeHa MaTpUIHAS MOJIENh B3aNMOCBSI3EH JOKYMEHTOB M MacCHBOB.

Kaxx 11l oTaenbHbIN CTOMOET] MATPHUIILI TOKA3BIBACT, KAKKE MTOKA3ATEIH COJIEPIKATCS B
COOTBETCTBYIOIIEM JIOKYMEHTE W MAaCCHBE.

Kaxq[aﬂ CTpPOKa IMMOKAa3bIBAC€T, B KAKUC JOKYMCHTBI U MAaCCUBBI BXOJIUT ILaHHbeI I10Ka3aTciib.

Taomuma 1.12.

MarpuuHast MoJielib B3aUMOCBSI3€l NTOKa3aTelel JOKYMEHTOB U MaCCHUBOB

[TokazaTenu JoKxyMeHThI Maccusbl
Hy o, ... gy M, M, M,
P, 1 0 0 0 1 1
P, 0 1 0 1 0 1
P, 1 0 1 0 1 0

Amnanus sToi MOZCIIU IMO3BOJIACT ONPCACIINTD:
- YHOTpe6I/IMOCTB KaXXa0ro ImoKa3aTejid B MaCCUBax U JOKYMCHTAaX;
- CTCIICHb CXOJACTBA PA3JIMYHBIX JOKYMCHTOB U MaCCHUBOB.

MarpudHoe TpencTaBiIeHue OTHOIICHHH IMoKa3aTelleld U JOKYMEHTOB yIOOHO JUTsI OIEHKH
HEOOXOMMOCTH KaXKJ0T0 JOKYMEHTA U MacCHBa B MHPOPMAIIMOHHOM TIOTOKE M CITIOCOOCTBYET BEIOOPY
paIOHANTBHOTO COCTaBa U COJEPKAHUS TOKYyMEHTOB B MaCCHUBAX.

Mampuya — Moienb JOKYMESHTHPOBAHUS pa0OT UCITONB3YETCS IS ONpeIeNIeHUs] MH(OPMAIMOHHOM
[IEHHOCTHU TOKyMEHTOB. [10 cTpokaM yka3bIBarOTCsi paOOTHI, BHITIOMHSIEMBIC B XOJIC PEIICHHS 33]1a4 «I10
CTOJIOIIAM HCIIONIb3yEeMbIE TOKYMEHTHI (PEeKBH3UTHI)» (Tadi. 1.13.).




C momompio «1» yka3sIBaeTCs, Ha KAKOM 3Tare HeOOXOIUM TOT FIIK WHOHM TOKYMEHT.

B 3aBUCHMOCTH OT CTENEHH JIeTAIM3alUN TEXHOJIOTMUECKOTO MPOIIecca B CTPOKAX MOTYT OBITh
MIEPEYUCIICHBI TTPOIEAYPHI WU ONepallii TOKYMEHTAI[MOHHOTO Tpoliecca. Takas MaTpuiia CrmocoOCTByeT
BBISBJIICHHUIO MUHIMYyMa JOKYMEHTOB, HEOOXOAUMOTO IS PeIIeHNs JaHHOH yrpaBiieH4YecKoi 3agadn. OHa
MO3BOJISICT MPOBECTU HE TOIBKO KAYECTBEHHBIN, HO ¥ KOJTMYECTBEHHBINA aHATN3 JOKYMEHTOB.

Ilo CTpOKaM YCTaHaBJIMBACTCA IJII KaKUX U CKOJIBKUX pa60T HCTIOJIB3YETCA JOKYMCHT U
PE3YIbTATOM KaKUX YIPABICHYCCKUX JICUCTBUI OH SIBIISCTCS.

Ilo CTOJ'IGI_IaM YCTaHaBJIMBAIOTCS COCTAaB U pa3sMEpPbl KOMIIJIEKCA JOKYMEHTOB, XapaKTCPU3YIOIIETO
KaXIOyro pa60Ty " PpOJIb KAXA0T0 JOKYMEHTA B 9TOM KOMIIJICKCE.

Tabmuna 1.13

Mozenbs MaTpuIpl JOKYMEHTUPOBAHUS paboT

1, I, ... e Hrorossrit
cronbery
P, 1 1 . 1 3
P, 0 1 0 1
P 1 0 ... 0 1
Hrorosas 2 2 .. 1
CTpOKa

Mogaeib MATPUYHOIO KiIaccupukaTopa QGyHKIHIA.

B cTpokax ykaspiBaroTcss QyHKIHMH, TOA(YHKINY, 3a1a4H, B CTOJIOLAX — IepeYeHb NOoApa3aeeHni
Y JIOJDKHOCTHBIX JIUI.

Ha MEPpECCUCHUHN MTPOCTABIAOTCA «1» 1 «O». Pa3HOBI/I,Z[HOCTBIO MaTpU4IHOTO KJ'IaCCI/I(l)I/IKaTOpa
SABIIACTCA Ta6m/1ua InpaB U OTBETCTBCHHOCTH.

Ha nepecevennn cTonOI0B U CTPOK MPOCTABIISAETCS YCIOBHOE 0003HAUYEHUE BUIa PadoT,
BEITIOJTHSIEMOTO OIPEJIEICHHBIM PA0OTHHKOM TI0 KOHKpeTHOM 3anaue. (K — konTpons, A — anamms, [1—
noanucanue, Y — yrepxkaenne, C — coriacoBanue 1 T.1I.).

Ha mepeceuenun cTpoku 1 cTon01a MPOCTABISAETCS TPYAOEMKOCTh BBITIOIHEHHS ONPEACIICHHOTO
BHJa paboOT B MUHYTaXx.

Moaudukanueir MAaTPHYHOTO KJIACCU(PHUKATOPA MOXKHO CUUTATh MAaTPUILy 3aTpat pabovyero BpeMeH!
(tabn. 1.14).

Tab6muma 1.14

Marpwuiia 3aTpaT pabo4yero BpeMeHH

o, Jda, ... . Tl Hrorosslii
crojoer]




P, 1 1 1 3
P, 0 1 0 1
P. 1 0 ... 0 1
Hrorosas 2 2 ... 1
CTpOKa

O01ue MoJI0:KeHUsI MMUTAIMOHHOT0 MO/1€JIMPOBAHUA JeSITeIbHOCTH NOAPa3ieaeHuil
OpraHu3anuu

Ha cTagmsax ananm3a u mpOEKTHUPOBAHUS CUCTEM U MPOIIECCOB MIUPOKO HCIIONIB3YETCS
MMUTAIIMOHHOE MOJIEIIMPOBAHUE IEATEIEHOCTH TTOIPA3ICTICHHIA.

HmutanuoHHbIe MOAETH MOTYT MPEJCTABIATh rpaduieckue, rpadoaHaInTHIECKIE, aHATUTHIECKHE
Mozeu (hOpMHUPOBaHHUS JOKYMEHTOB H TTOKa3aTeleH, (pakTHIecKo CTPYKTYPHI CBA3EH B YITPaBIEHIECKON
cucreme, Kiaccupuxaropa GyHKIHNA. DTH MOJETH 3aJal0TCs cXeMaMy HH)OPMAIMOHHBIX IOTOKOB U
OIMUCAaHUAMU BCCX OIIEPATOPOB 3JICMECHTOB 3THUX ITIOTOKOB. Ha sramax ananuza u IIPOCKTUPOBAHUSA
00BEKTOB MOACIN MO3BOJIAKOT OMPEACTIUTE TaKHUE OTHOIICHHA MEKIY JICMCHTAMU JOKYMCHTAIITMOHHBIX
MIOTOKOB M CBSA3€H, KaK yIOTpeONMOCTh KaXKI0r0 [OKa3aTesd B MacCUBaX M JOKYMEHTAaX, CTEIIEHb
CXOACTBA pa3JIMYHbIX TOKYMCHTOB 1 MAaCCUBOB, OLICHUTH HCO6XO[II/IMOCTI> KaXXaoro 10KyMmMeHTa u MaCCHBa,
Q)YHKHHOHaJILHOI;'I CBsA3U B IOKYMCHTAIMOHHBIX IMOTOKax U NMPOU3BOACTBCHHBIX OTHOIICHHUAX, Bbl6paTI>
panroOHaNbHBIA COCTAB U COIEPKaHNUE TOKYMEHTOB, MaCCUBOB, CBSI3€il.

PaccMmoTpum o01iye mosioyKeHns: IMUTAIIMOHHOTO MOJISTUPOBAHUS IeSTETLHOCTH O/Ipa3/ieieHuH,
Ha MpUMeEpPEe COBEPLICHCTBOBAHHS CUCTEMBI TeXHUYECKOTO nepeBoopyxeHus (TI10) B o0bequHEeHUH.
3agaua coBepiueHcTBOBaHMs cucTeMbl TI1O ¢ ucroap30BaHNEM MaTeMaTHYECKUX MOJIENIEH B 3TOM CIIydae
CBOJIUTCSI K CHHTE3Y CHCTEMBI, T.€. K TIOUCKY CXeM, HAWIy4IINM 00pa3oM pean3yIoInX 3aJaHHbIe
GbyHKIUH.

HpI/I CHUHTE3C CUCTEMbBI OCYHICCTBIIACTCA TOCTPOCHUE CXEM I/IH(i)OpMaHI/IOHHBIX ITIOTOKOB.
OCHOBHBIMU HOCUTEJISIMU I/IH(bOpMa]_[I/II/I B HACTOANIIEC BPEMS ABJIAIOTCA JOKYMCHTBI, B KOTOPBIX JACTCA
COBOKYITHOCTb HOKaBaTeJ'Ieﬁ, SaQ)HKCHPOBaHHaH Ha 6yMare. I[OKyMeHT MOKET OBITh MNpeaACTaBJICH OAHUM
JIUCTOM HJIM MHOKECTBOM JIMCTOB, T.€C. OH MOXKXECT UMCTh (bOpMy KHUT'U UIIU KapTOTCKU.

KpOMe TOr0, pacCMaTpUBAIOTCA TAKIKC HCKOTOPLIC 2JICMCHTBI JOKYMCHTOB MJIM COBOKYITHOCTB 3TUX
9JICMCHTOB, Ha3bIBa€Masi MaCCUBOM.

[lepcniekTHBHBIN MeTOA aHaIM3a HHPOPMATMOHHBIX IOTOKOB — 3TO MOCTpOeHUE rpad) — MoJenen
(bopMHupOBaHUsI JOKYMEHTOB M Moka3zareneil. Ha ocHoBaHuu ucnonbp3oBanus rpad — Moaeaed MOryT ObITh
MTOJIYYICHBI CIICTYIONTHE Pe3yIbTaThI: 1) BRISABIICH OOIINH TIEpeUeHb NCXOTHBIX U TIPOU3BOTHBIX
JIOKYMEHTOB 1 TIOKa3aTeNieil; 2) yCTaHOBJIEH MepeyeHb KOHEYHBIX JOKYMEHTOB (TI0Ka3arteneii); 3)
NpOBeJIeH aHaJIn3 000CHOBAaHHOCTH PUMEHEHHSI JOKYMEHTOB (TI0Ka3aTesieil) ¢ TOUKH 3peHHUs
JTATbHENIIIETO NCTIOIb30BaHMS.

Briienenne KOHEUHBIX, HCXOAHBIX M IPOMEXYTOUYHBIX TOKYMEHTOB (IIOKa3aTeJeil) CBA3aHO C
00paboTKO# 3HAUNTENHHOTO 00BeMa uHpopMaruu. [Ipumep rpada, oroOpaxkaroiero ABMKEHNE
nHGOpPMAIMH B CUCTEME yIpaBJICHHUs, IPpUBEIACH Ha puc. 1.9.




Puc. 1.9. I'pad, oToOpakaroniuii ABMKEHUE HHPOPMALIUU B CUCTEME YIIPABICHHS

A, B, C,... - KOMIIOHEHTBI IOTOKOB UH()OPMAITUHU JIOKYMEHTOB.

I'pad onpenensier:

- 9HCIIO0 TOKYMEHTOB, B ((OPMHUPOBAHUH KOTOPHIX HETIOCPEJCTBEHHO YYaCTBYET KaK/as
KOMIIOHEHTA,

- YUCJIO KOMIIOHCHT, HCIOCPCACTBCHHO YHYAaCTBYIOIINUX B (bOpMHpOBaHI/II/I KaXxXa0ro pe3yJjibTara,

- BCC PE3YyJIbTAThl, AJId (I)OpMHpOBaHI/IH KOTOPBIX UCIIOJIB3YCTCA KaXX/J1asl KOMIIOHCHTA, U BCC
KOMIIOHCHTBI, UCTTIOJIb30BAHHBIC ITPU (I)OpMHpOBaHI/II/I KaKa0ro nu3 pe3yjbTaToB.

Matpuynast MOJiejIb, TOCTPOSHHAs Ha OCHOBE rpada puc. 1.9., npuseneHa B tadi. 1.15.
Tabnuma 1.15

MatpudHast MozieNb, TOCTPOEHHAs! Ha OCHOBE puc. 1.9.

Bropuunsie
A B C D E F G H Y,

JIOKyM&H-
Ilep- ThI
BUYHBIE
JIOKYMEHTBI

A X 0 0 1 0 1 0 0 2

B 0 X 0 1 1 0 1 0 3




C 0 0 X 0 1 1 0 0 2
D 0 0 0 X 0 1 0 1 2
E 0 0 0 0 X 0 0 1 1
F 0 0 0 0 0 X 1 0 1
G 0 0 0 0 0 0 X 0 0
H 0 0 0 0 0 0 0 X 0
Bxopsmue cBsizu 0 0 0 2 2 3 2 2

Y 0~ 0611166 YHCJIO JOKYMCHTOB, UCITOJIB3YIOIINX ITOKAa3aTCJIN PEKBU3UTOB.

HyneBbie 3HaueHNs B CTPOKE BXOASAIIUX CBA3EH OMPENENSIFOT MOCTYIHUBINNE BXO/ISIIUE TOKYMEHTHI,
B JJAHHOM CHCTEME COCTABJICHHBIC 32 €€ TIpeIeIaMHu.

HYHGBI)IG 3HA4YCHMUS B CTOH6HC Y o OHNPCACIIAIOT JOKYMCHTBI OTIIPABJISICMBIC — HCXOAAIIHNEC U3

JTAHHOU TOKYMEHTHOU CHCTEMBI.




1. MATEPUAJI VIS IPAKTUYECKOI'O BJIOKA

Tema 1 «<METOJO/IOTH9ECKHE ITPOB/IEMbI KOJINYECTBEHHBIX
HCCIE/JOBAHUH

B mporiecce npoBeeHus 3aHATHSI CHaYaIa IPOBOJIUTCS OMPOC CTYIEHTOB IO TEOPETUICCKOMY
MaTepHraty paccMaTpUBacMOTO BOTIPOCA, 3aTEM CTYACHTHI BBICTYIIAIOT CO CBOMMHU pedepaTamu 1o JaHHON
TeMe

1.UcTopus co3nanus KOMMYECTBEHHBIX METOJIOB.
2. ®dunocodckoe MOHUMaHUE KOJTMIESCTBEHHBIX METOIOB.

3. Pa3BuTHE KOIMYECTBEHHBIX METOI0B

Tema 2 <MATEMATHYECKHUE METO/JbI U MOJEJIM KOMIIJIEKCHOI'O AHAJIM3A
N ITPOEKTUPOBAHUA YIIPABJIEHYECKOU JEATEJIBHOCTH»

1. B gyem 3akmtoyaeTcsi KOMIUIEKCHBINM aHATN3 COBOKYITHOCTH OJTHOTUITHBIX OpTaHU3aInii?

2. [lpuBeanTe XapakTEpPUCTUKH, TAPAMETPBI CTPYKTYPBI YIPABICHUS, COCTABIISIOIINE
OpraHU3allMOHHOTO ¥ TEXHOJIOTMYECKOT0 YPOBHEH.

3. OcHOBHBIE 3Talbl KOMIIEKCHOTO aHAIN3a, IPEALIECTBYIOLIET0 OPraHU3alMOHHOMY
MPOEKTHPOBAHUIO.

4. JIns pemeHus Kakux 3a/1a4 UCIOJIB3YIOTCS MATEMaTHUECKAE METOABI M MOJIETH B
OpraHU3allMOHHOM IIPOEKTUPOBAHUH?

5. B yeM CymHOCTh METOJa CTATUCTUYECKOT'O MOAEIUPOBAHMUS?
6. IlocTpoenue u aHaIM3 BPEMEHHBIX PsIOB. MeTOo/ bl aHANIM3a BPEMEHHBIX PSJIOB.
7. CTpyKTypa MoJIeNel 1 METO/I0B OPTaHN3allMOHHOTO MMPOEKTHPOBAHHUA.

8. HUcnonp3oBaHne Pa3JIMIHOTO MATEMATUYCCKOI'O arrapara JJisd YIpaBJICHUA OTACIbHBIMHA
CHUCTECMAaMH U ITIOJCHUCTCMAaMM.

9. Ponb 1 MeCTO CTaTUCTUYECKHUX MOJIENICH B OpraHN3allMOHHOM MTPOEKTHPOBAHHH.
10. Ponp 1 3HaueHne moka3aTeneil Bapruaii B OPTIPOSKTHPOBAHHH.

11. OnpeneneHue U UCTIOIB30BAHHUE:

- BAPHALMOHHOTO pa3Maxa;

- CpEeJIHETO JINHEHHOTO OTKIOHEHHS;

- AUCTIIEPCHH;

- CpPEIHET0 KBa/IPATUIECKOTO OTKIOHEHHUST;

- k03 uienTa Bapruanuy.

12. Tlepeuncnuth TpeOOBaHUS, IPEABSBIIEMbIC K OPTraHU3AIUN TPOBEICHUS BEIOOPOYHBIX
HUCCIIEIOBAHUI.

13. OHpe,I[eJ'II/ITB MOHSATHS: «OIINOKa PCIIPEC3CHTATUBHOCTU», TCHEPAJIbHAA COBOKYITHOCTD,
TCHCpaJibHasA CpCAHSAA, BBI60pO‘lHa§1 COBOKYITHOCTbD, BI:I60p0‘IHaSI CpeaHsd, reHepajlibHad JOJIA.



14. Ciry4aiinbrit 6ecTioBTOpHBIN 0TOOp. MeTomrKa mpoBeACHIS.

15. OxapakTepu3oBaTh JaHHBIC TAOMUIBI 2.1 U MOCTPOUTH MaTpPHIly HHPOPMALIMOHHBIX CBS3EH.

Tabnuma 2.1.
MatpuyHast MoielTh HH()OPMAIMOHHBIX CBS3CH

1 2 3 4 5 6
Byxrantepust 20000 - - 1000 2000 -
1 QUH. OTAET
ITnanoBbI - 1000 - 800 - 100
OTHEN
Texanyecknii - - 1500 200 - -
OTHEN
OcCHOBHBIE 100 100 150 200 - -
exa
Otnen - - - 500 - -
CHaOXeHUs
Ortnen cobITa 100 - - - - -

Matpuynast nHGOpPMAIMOHHAS MOJICNIb OYCHb YI00HA )i PACYETOB B PA3JIMYHBIX MOIPA3ACTICHHSIX
KOJINYECTBA MEPCOHANA, HEOOXOUMOTO JUTS TPOBEICHHS PAOOT, CBA3aHHBIX ¢ HHPOPMAIIMOHHON
CITYKOOM.

W3 npuBenenHOM TaOIUIEI 1715 OyXranTepud U (UHAHCOBOTO OTJIENIa BUIHO, YTO OOIIH 00 eM
WHQOPMAITUH, TIPOXOISIIUIA Yepe3 3TH OT/IEIbI, COCTaBIsIeT OoJiee yeM 23 MITH. 3HAKOB B Mecsll. Toraa,
CUMTas, YTO OJ[HA MUIIYIIAsi MAIIMHKA CTIOCOOHA Hare4yaTaTh (C y4eToM HorpemHocTei) okoino 100 Tric.
3HAKOB B JICHb WU 2,5 MITH. 3HAKOB B MECSIII, MIOJIYYUM, YTO OYXTaITepUH U PUHAHCOBOMY OTJICITy BMECTE
notpebyeTcs npuOIU3UTEIbHO 10 MAITHHOK.

Tema 3 AIPUMEHEHHME METO/OB UCCJIEJOBAHMS ONIEPALIUI »

1. OcHOBHEIE 3TaITBl aHAJIN3A YITPABICHUCSCKIX 3aBUCUMOCTEH Ha 0a3e UCIOIb30BaAHMS
SKOHOMHKO-CTATUCTUYECKUX MOJIETICH.

2. Kakue MoryT ObITh 3aBHCUMOCTH MEX/Ty TIOKa3zaTesieM — GpakTopoM X U oKaszartelieM — (yHKITUeH
Y?

3. B ueMm cyTh MeTO/Ia HAUMEHBIINX KBAAPATOB?
4. Uro xapakTepusyeT KOAPHUIUSHT KOPPEIAIUU U TSOPETHIECKOES KOPPEISIIIMOHHOE OTHOIIICHHE?
5. BeimonHeHHe MHOTOIIIArOBOTO PETPECCHOHHOTO aHaIK3a ¢ UCIob30BaHneM DBM.

6. JlanHble cUCTEeMaTU3UPOBaHbl B Ta0. 2.2. [1o 00beMaM BBIMOIHIEMbIX padOT HU(PBI TOCTPOCHBI
B PaH>XUPOBAHHBINA PA/I.




Tabnuma 2.2.

I[aHHLIC JJIs1 UCTI0JIb30BAaHUA

Ne n/m | O6Bem pador, UmHCIeHHOCTD Nen/m | O6bem pabor, YuncneHHOCTD
MJIH. 3HAKOB corpynaukos MBII, MJIH. 3HAKOB COTPYIHUKOB
qell. WBII, gemn.
1 10,0 291 8 17,9 220
2 10,8 248 9 19,9 258
3 10,9 250 10 20,0 238
4 11,8 246 11 22,0 226
5 14,9 255 12 24,4 265
6 15,2 254 13 29,2 202
7 15,3 245 14 29,4 216
15 29,7 236

[Ipu aHanm3e psiga BCIOMOTAaTENIbHBIX MATEPHUAIIOB OBLIO BBISBICHO, YTO TIPH U3MEHEHNN 00hEMOB
pa6ot ot 10 1o 15, ot 15 10 20 MIIH. 3HAKOB IPOUCXOAT U3MEHEHUS B COOTHOIICHUN TEMIIOB POCTa
00BbEMOB U YUCICHHOCTH COTPYAHUKOB. Pa300beM 0011yr0 COBOKYIHOCTh (N=15 HaOr0eHMsIM) Ha 3

rpymnisl (cemeiicTBa) ¢ o0bemaMu paboT B iepBoii rpymme N; ot 10,0 1o 15,0 MiH. 3HaKoB, BO BTOpoii N,
ot 15,1 1o 20,0, B Tpetheit ot 20,1 no 30,0 MaH. 3HAKOB.

CoBOKYNHOCTB Pa300bETCSA Ha YaCTH, B KaXKIyI0 U3 KOTOPBIX BOMET 1o 5 3amepoB (N, =N, =N,).

Takum 06pazom, B iepByto rpymiy N, monazaarot 3amepsl 1-5. Cpennsa apudmerndeckas 3Toif
rpymiisl 1o o0beMaM padoT cocTaBuT 11,7 MITH 3HAKOB.

st aToro o6beMa paboT cpenHss apudMeTHIecKas o0 YUCICHHOCTA COTPYTHUKOB Ha 1 MITH.
3HaKOB 00beMa paboT, KOTOPYIO MBI IPHHUMAEM B Ka4eCTBE BapbUPYIOLIETo Npu3Haka-pakropa X,
COCTaBHT:

291+ 243+ 250 + 246 + 255
5

= 257 uen.

X,

Bo Bropyro rpynmy N, orHeceHsl 3amepbl 6-10. Cpeanuii 00beM paboT coctaBut: 17,7 MiIH.

3HaKoB. CpeHsist apupMeTHIecKas [0 YMCICHHOCTH [UTsl 3TOH rpymmsl X, = 243.




B tpetsio rpynmy N, orHeceHsl 3amephl 11-15. Cpennnii 06beM paboT cocTaBut: 26,9 MiIH.

3HaKkoB. CpeHsis apudMeTHIecKas 0 YMCICHHOCTH 1is 3Toi rpynnsl X, = 229 uen.

Cpennsist apuMeTHYECKAS 110 YMCIEHHOCTH Pad0oYnX 110 Beeit COBOKymHOCTH X = 243 yen. npu
cpenHeM oobeMe 18,0 MITH. 3HAKOB.

JlanpHeliee BHIYUCICHUE CUCTEMATH3UPYeM B Tabu. 2.3.

Tabmuna 2.3.
Pacuétnl, He0OXOMUMBIE TPH TTOBEACHUH TUCTIEPCHOHHOTO aHAIN3a
ITokazarenu OO0BeMbI BBITIONHIEMBIX PA0OT, MJTH. 3HAKOB
10,0-15,0 15,1-20,0 20,1-30,0
BapuanTs 291,243,250 | 254,245,220, | 26,265,202 n=15
YUCIIEHHOCTH , )
COTPYTHUKOB 258,238
246,255 216,236
CymMBI 1285 1215 1145 Z = 13645
BapUaHTOB X
YacTHble 257 243 229 X =243
cpelnHue
OTKIOHEHNE +14 0 -14
YaCTHBIX
CPEIHUX OT
obmmelt cpemHeit
Ksanparsl 196 0 196 D2,. =196e5+196e5+0e5=1960
OTKJIOHEHUN ’
YaCTHBIX
CpeIHUX OT
obmmelt cpemueit
OTKIOHEHHE +34,-14, +11,+2, -3,+36,
BapHaHTOB OT
‘IaCTHOﬁ '7,'11,‘2 ‘23,+15, ‘27, ‘13,
cpenHei 5 +7
Ksanpatst 1156,196, 121,4, 9,1296, D2 =1526+904 + 2252 = 4682
OTKJIOHCHMH o
BAPHUAHTOB OT 49,121,4 529,225, 720,
HactHoy 25 169,49

cpeaHeit




D =1526 | > =904 | > =2252
OTKIOHEHNE +48,0, +11,+2, -17,+22,
BapHUaHTOB OT
06]_[16171 CpeﬂHeﬁ +7,+3, ‘23,+15, ‘41,‘27,

+12 -5 -7
Ksagpatet 2304,49, 121,4, 289, D2  =2506+904 +3232 = 6642
OTKJIOHEHHH o6u
BApHAHTOB OT 9,144,0 529,225, 484,49,
obmeli cpemHeit Z: 506 | 25 1681,

zz 904 729
D =3232

B Tabnuiie cucreMaTH3MpOBaHbl pacuEThl, HEOOXOAUMBIE TIPH MOBEJCHUH TUCTIEPCHOHHOTO
aHanu3a. [lomy4yeHHbIe TaHHBIE XapaKTEPU3YIOT IUCIIEPCHUH OOIIHE (JEBHALIUIO):
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[TpakTryuecKkn 0OBIYHO PACCUMTHIBAIOT BEIMYMHY CUCTEMATHYECKOM ((haKTOPHAIIbHOM) TUCTIEPCUU
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OMPEACIIAIOT KaK OCTATOK MCIKAY O6H.I€I>i M CUCTEMaTHYECKON ﬂncnepcneﬁ.

Jucnepcun Ha oJTHY CTETIEHb CBOOO/IBI PEICTABIICHBI B Ta0II. 2.4.

Jlucriepcun Ha OJIHY CTEIEHb CBOOOIbI

a BEJIMYMHY OCTAaTOYHOH (CIy4aifHO#) qucrepcuu

Taonuua 2.4

I'pynmnsr Cpennsas Crenenu cBoboabl | Cymma kBagpatoB | YacTHoe OT nesieHus
YHUCIIEHHOCTh 0 TpyMIaM OTKJIOHEHUH OT CYMMBI KBaJIpaToOB
COTPYTHUKOB CPeIHUX OTKJIOHEHHH Ha
CTENEHb CBOOOIBI
1 257 4 1526 382
2 243 4 904 226
3 229 4 2252 563
3HaueHus I
COBOKYITHOCTH
243 12 6642 554




Tema 4 <MATPUYIHBIE METO/IbI B IIOAI'OTOBKE U IPUHATHAN
YIPABJIEHYECKHX PEIIEHUAM»

OxapakTepru3oBaTh AaHHbIE TAOIUIIBI 2.5. U TOCTPOUTH MaTPHUILy HH(POPMALIMOHHBIX CBS3EH.

Tabmuna 2.5.
Marpuanasi MOJeNb HH(POPMAITHOHHBIX CBSI3CH

1 2 3 4 5 6
Byxrantepust 20000 - - 1000 2000 -
1 (HuH. oTHET
ITnaHoBbIN - 1000 - 800 - 100
OTIEN
Texunyeckuil - - 1500 200 - -
OTHEN
OCHOBHBIE 100 100 150 200 - -
nexa
Otnen - - - 500 - -
CHaOXKEeHUS
Ornen cobiTa 100 - - - - -

Matpuynast nHhOpPMAIMOHHAS MOJICNIb OUSHb YI00HA /I PACUETOB B PA3JIMYHBIX MOIPA3ACTICHHSIX
KOJINYECTBA MEPCOHANA, HEOOXOIUMOTO JUTS TPOBEICHHS PAOOT, CBA3aHHBIX ¢ HHPOPMAIIMOHHON
CITYKOOM.

W3 mpuBenenHON TaOIUIIE 1715 OyXTranTepruy U (HHAHCOBOTO OT/IENIAa BUAHO, YTO OOIIHA 00BeM
WHGOPMAITUH, TIPOXOSIINN Yepe3 3TH OTIEIbI, COCTaBIsIeT Oojee YeM 23 MITH. 3HAKOB B Mecsil. Torna,
CUMTas, YTO OJ[HA MUIIIYIIAsi MAIIMHKA CTIOCOOHA HareyaTaTh (C y4eToM HorpemHocTei) okoino 100 Tric.
3HAKOB B JIEHb WJIH 2,5 MITH. 3HAKOB B MECSII, IIOJIYIHM, 9TO OyXTanTepuu u ((HHAHCOBOMY OT/IEITy BMECTE
notrpedyeTcst mpuOaM3uTeNnsHO 10 MalIMHOK.




3AKVIIOYEHUE

ITocobue cocTaBiIeHO B COOTBETCTBHH C THITOBOM IMPOTPaMMOil THUCIUILTHHEI « KoIMIecTBeHHbBIE
METO/Ibl B TYMaHUTAPHBIX UCCIIEOBAHUSAX), TO3BOJISASI TIO3HAKOMUTHCA C TEOPETUUECKUM U MTPAKTHUECKUM
MaTepuaioM M0 OCHOBHBIM TeMaM AUCHUILIMHBL. Popmoii koHTposs aucuuiuiniel b1.B.J[B.10.01
«KonnyecTBeHHbIE METOABI B TYMAHUTAPHBIX UCCIIEIOBAHUIX» BBICTYIIAET 3a4€T, JaHHAS AUCLUIIIMHA
BXOJUT B BAPHATHBHYIO YaCTh PabOUYero y4eOHOro IIaHa.

ITocobue npeaHa3zHavdeHO IS TOATOTOBKH OaKaIaBpOB IT0 HAIPABICHHUIO TIOATOTOBKH 46.03.02
JokymenToBenienue u apxuBoBeneHue (IIpodwis JJokyMeHTOBeIeHHE U IOKYMEHTAIIMOHHOE
o0ecrieyeHne ynpaBlieHHs).

MEI 0co3HaeM, YTO HE BCE NIOCTAaBJICHHBIE HAMHM 337a4l PELICHbl B PABHOW Mepe IIy0OKO U
OCHOBaTeNbHO. BMmecTe ¢ TeMm, rccieoBaHue BRISIBIISIET PSJ MPOOIIEM, H3yUeHHE KOTOPBIX MOXKET OBIThH
MIPOJOIIKEHO.



BUBJINOTPA®UUYECKH CIIUCOK

a) OcHoBHas 1umepamypa:

1. Hawmecruukora, 1. B. MeToab! uccieioBaHus B COIUAILHOM paboTe | y4eOHUK Jijis OakanaBpos /
N. B. HamectnukoBa. — M. : MsparennbctBo lOpaiit, 2019. — 430 c. — (Cepus : bakanasp.
Axajgemuyecknud  Kypc).  — ISBN 978-5-9916-3315-4. —  Pexum  jgocTyna
www.biblio-online.ru/book/E66D1A5C-B6CB-450E-AAD3-2A9667D392ED.

2. llanos, B.®. CoBpeMeHHas MaTeMaTHKa U €€ TBOPIIBI [ DNeKTpoHHbIN pecypc] / B.®. ITanoB ; o,
pen. B.C. 3apybuna. — DnektpoH. 1aH. — Mocksa : MI'TY um. H.D. baymana, 2011. — 646 c. — Pexxum
nocryma: https://e.lanbook.com/book/106571. — 3ar. ¢ skpaHa

3. baneibepauH, B.A. Ilpuknagapie METOABI OLCHKH BHIOOpa PELICHUH B CTPAaTErMUECKUX 3afadax
WHHOBAIIMOHHOTO MEHeKMeHTa [DnexTpoHHbId pecypc] / B.A. banbibepaun, A.M. benesues, I'.IL
Bennepckwuii. - M.: Jlamkos u K, 2014.- 240 c. — Pexxum nocrtymna http://e.lanbook.com/view/book/50250/ -
3ari. ¢ 3KpaHa.

0) dononnumenvnas numepamypa:

1. bmuuoB, A.IO. YnpaBinenne m3MeHeHHWsIMH [DIEeKTpOHHEIH pecypc]: yuebnuk / A.O.bmuHoB,
H.B.Yrpromoga. -M.: HanikoB u K, 2014.- 304 c. —  Pexum JIOCTyIa
http://e.lanbook.com/view/book/44077/ - 3ar. ¢ skpaHa.

2. T'yba, B.II. Metoapl Hay4HOTO HCCICIOBaHMS Typu3Ma [DJEKTPOHHBIA pecypc] : ydeOHoOe
nmocooue / B.IL. I'y6a, FO0.C. Boponos, B.}O. KapmoB. — Onekrtpon. gan. — MockBa : dusnueckas
KyabTypa, 2010. — 176 c. — Pesxxum goctyna: https://e.lanbook.com/book/9173. — 3ari. ¢ skpaHna.

3. 3epuanunora, T. E. Comnuosnorusi: METobl MPUKJIAIHBIX UCCICIOBAHUN: yueOHOE mocoOue ajis
By30B / T. E. 3epuannnoBa. — 2-e u3z., uctp. u gon. — M. : UzmatensctBo FOpaiit, 2018. — 207 ¢. —
(Cepust : VYuumBepcuterol Poccum). — ISBN 978-5-534-00106-8. — Pexwum gocryma
www.biblio-online.ru/book/11324705-EAE8-481B-91B8-454CA2A60421. — 3ar. ¢ 3kpaHa.

B) Cnucox pexomenoyemvix unmepuem-ucmounukos:

1. http://www.intuit.ru/department
2. http://www.edu.ru
3. http://www.termika.ru



http://www.biblio-online.ru/book/E66D1A5C-B6CB-450E-AAD3-2A9667D392ED
https://e.lanbook.com/book/106571
http://e.lanbook.com/view/book/50250/
http://e.lanbook.com/view/book/44077/
https://e.lanbook.com/book/9173
http://www.biblio-online.ru/book/11324705-EAE8-481B-91B8-454CA2A60421
http://www.intuit.ru/department
http://www.edu.ru/
http://www.termika.ru/

