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Pabouas nporpamma cocrasieHa Ha ocHoe ®I'OC BO no HanpapieHHIO IOArOTOBKH
46.03.02 TJOKYMEHTOBEJIEHUE U APXUBOBEJIEHUE (yposens Gakanaspuara) (mpukas
Munobpuayxu Poccun ot 06.03.2015 r. Ne 176)

PaGowass mporpaMma paccMoTpeHa H  onoOpeHa Ha  3aceiaHMM  Kadeaphl
[Teraroruyeckoro 06pa3oBaHus U JIOKyMEHTOBE/ICHHUS
30.01.2020, mpotoxon Ne 5 M
3as. xadenpoit ( C.C. Benukanosa
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11.02.2020 r. mpoTokos Ne 5
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa i peanuzanuu B 2021 - 2022
y4eOHOM rony Ha 3acenanuu kadenapel Ilegarormueckoro oOpa3oBaHus U JOKYMEHTOBEICHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.C. Benukanosa

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roay Ha 3aceqanuu kageapsl Ilenarornyeckoro o0pa3oBaHus U JOKYMEHTOBEICHHS

IIpotokom ot 20 1. Ne

3aB. kadempoii C.C. Benukanona

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
y4eOHOM roy Ha 3aceqannu kadeapsr Ilemarormueckoro o0pa3oBaHUs U JOKYMEHTOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.C. Bennkanosa

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapel Ilemarorunueckoro oOpa3oBaHus U JOKYMEHTOBEICHHSI

IIporokomor 20 1. Ne

3aB. kadeapoii C.C. Bennkanosa

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena st peaimsanuu B 2025 - 2026
y4eOHOM rojy Ha 3acenanuu kadeapsl [lemarormueckoro o0Opa3oBaHUs U JOKYMEHTOBEICHHS

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.C. Bennkanosa




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Hensstmu  ocBoeHWs  AMCUMILIMHBI  (Monynsa)  «MareMaTuyeckue  METOJbl B
JOKYMEHTAI[MOHHOM OOCCIICUeHUHN YIPABICHUS» SBISIOTCA: YIIIyOJieHHWE MpeACcTaBIeHUI
CTYJIEHTOB O POJIM M MECTE€ B M3YYCHHMH OKPYKAIOILEro MHpA; 1aTh CTyJIEHTaM HEOOXOIUMBbIE
MaTeMaTHYeCKUe 3HAHWS, HAa OCHOBE KOTOPBIX CTPOHTCS Kypc; cHOpMHpOBaTH YMCEHHS,
HEOOXOaUMBbIE Jig TJIyOOKOrO OBJIQZICHHSI €ro COJAEpKaHHEM; CIIOCOOCTBOBATH Pa3BUTHUIO
MBIIUICHHS, Pa3BUBATh YMECHHSI CAMOCTOSTEIILHON pabOThl ¢ y4EeOHBIMU MOCOOUSMHU H APYrOM

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Hucnummmaa «MaTemMaTHUeckue METOAbBl B JIOKYMEHTAallMOHHOM  OO€CIICUCHHH
yIpaBICHUS» BXOJUT B BAPUATUBHYIO YaCTh y4eOHOIO TIaHa 00pa30BaTEIbHON MPOTPAMMEI.

Jlnst  wW3ydeHWsT  JIUCHMIUIMHBI ~ HEoOXoaWMmbl  3HaHWS  (YMEHHWs,  BJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS TUCIUILINH/ IPAKTHK:

MaremaTuka

HNudopmartuka

Beenenue B mpodeccuto

JlokymMeHTOBeIeHIE

OcCHOBBI apXHBOBEACHUS

OCHOBBI TOKYMEHTOBEACHUS

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AUCLUUILIIMHBI OyayT
HEOOXOAUMBI JUISl U3yYSHUS TUCIUTLTNH/TIPAKTHK:

[Ipown3BoicTBEHHAs — IPEIUIUIOMHAS [TPaKTUKa

[ToaroroBka k caaue v cjadya rocy1apCTBEHHOT0 SK3aMEeHa

[TonroToBKa K 3aIIUTe U 3aIIMTA BBITYCKHON KBATM(UKAITMOHHON pabOThI

JIOKYMEHTBI ¥ JOKYMEHTOOOOPOT B OyXTaaTepCKOM y4eTe

TexHuueckue cpecTBa ynpaBiIeHUS B JOKYMEHTAIMOHHOM O0ECIIEYeHUH YIIPABICHUS U
apXuBax

[Tpon3Bo/CcTBEHHAs - MPAKTUKA M0 MOJYYEHHUIO MPOPECCHOHATIBHBIX YMEHHH M OIbITa
poeCCUOHAIBHON eI TETbHOCTH

[IpoekTHas AesATETbHOCTD

KanpoBoe nenonponsBoacTBo

Kanposas nonuruka

MatemaTtuueckre METO/Ibl B JOKYMEHTAIIMOHHOM 00€CIIEYeHUH YIIpaBICHUS

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS
AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s
B pesynbrare ocBoeHus aAMCUMIUIMHBL (Monyns) «MaTemaruueckue MeETOJbl B
JOKYMEHTAIlMOHHOM ~ OO€CHeueHHM  yIpaBieHUs»  oOyyaromuiics  JO0JDKeH — 00JjanaTh
CJIETYIOIIUMU KOMIIETEHIIUSIMHU:
CrpyKTypHBIH [Tnanupyemsble pe3yabTaThl 00yUeHHs
JJIEMEHT
KOMIIETEHIINH
[TK-1 criocoGHOCThIO MPUMEHATH HAYYHbIE METO/BI IIPU UCCIIEIOBAaHUHN 0OBEKTOB
npodeccuoHaIbHOMN e TeTbHOCTH

3HaThL - OCHOBHBIE pa3/ielibl KOJTMYECTBEHHBIX METOJIOB;

- TUTOJIOTHIO YIIPABJIECHYECKUX PEILICHU;

- YCJIOBHSI ¥ BOBMOXXHOCTH BBIPAOOTKH PEIICHHUS;

-aNITOPUTMBI BIOOpa 2 (HEeKTUBHBIX aTbTEPHATUBHBIX YIIPABICHYECKUX
eH-CTBHI




VYmeTb

AQHAJIM3UPOBATh ANBTEPHATUBHBIC BAPUAHTHI PEIICHUN;

- pacCUUTHIBaTh KPUTEPHAIbHBIE TOKA3ATENH JIJISl TOCIIEYIOIIETO UX
HCIIOJIb30BaHHUS B BEIOOPE aIbTEpHATHUB;

- pa3pabarbIBaTh MEPHI PEATU3AINH IPUHITOTO PEIICHUS: TUIAHUPOBATh U
OCYULIECTBJIATh KOHTPOJIb HAJl pean3alueil peleHus

Bnaners

- HayYHBIMH METOJIaMH ITPUMEHSEMBIMU MPH MPHUHATUN YIPABICHYECKHX
pELICHHUI;

- HaBBIKAMU NIPAKTUYECKON paboOTHI IO cOOpy

HEOOXOJMMBIX MaTEPHAJIOB, UX KOMIUIEKCHOH OIICHKE, aHATTN3Y U
CHCTEMaTHU3allu1 B YaCTH Pa3pabOTKU M pean3aliy yIpaBIeHUYECKUX
pELICHHUI;

-METOJIaMH Pa3padOTKU U OLEHKH 3((HEKTUBHOCTH YIPABICHYECKIX
peleHui

[1K-2 BnageHreM oCHOBaMU MH(POPMALMOHHO-aHAIUTHIECKOH eI TEIbHOCTH U CIIOCOOHOCTHIO
IPUMEHSTh UX B PO eCcCHOHATIBLHOM chepe

3HaTh

- [IETM ¥ 33/1a49¥ HHPOPMAIIMOHHO-aHATUTHYECKOM IeATEITIbHOCTH;

- 9Tambl MPOBEICHUS HHPOPMAIIMOHHO-aHATUTHYECKON JAeITeTbHOCTH;

- MpaBWJIa OpraHU3aluu ¥ 0a30BbIC CXEMBI PeaTu3aluy HHHOPMAITMOHHO
-aHAJTUTUYECKOMN JeSITeTbHOCTH;

- METOJIbI MOJICIIMPOBAHHUS, TPUMEHSIEMBI B HHPOPMAITHOHHO-
AQHAIUTUYECKOU e TEIIbHOCTH;

- METOJIBI, COoJIepKaHue U (POPMBI MPOIIECCOB IPUHATHUS CTPATETHUSCKHUX,
TAKTUYECKUX U OTIEPATUBHBIX PEUICHUH MEHEPKMEHTOM OpPraHu3alluu;

- METO/IbI OLIEHKHU Ka4eCTB IKCIIEPTa;

- METO/Ibl OPTaHU3allUU U MPOBEACHUS IKCIIEPTH3

YmMmern

- OTIPE/ICTISITh KPUTEPHH U OTPAaHUUEHUS MTOMCKa Y(PPEKTUBHBIX METOIOB
yTIpaBJICHUS;

- aHAJIM3MPOBATh U OLICHUBATh IPUHUMAEMbIe CTpATETNYECKUE, TAKTUUECKHE
U OlIEpaTUBHBIC PELICHMUS;

- pa3zpabaTbiBaTh MEXaHU3M PEATU3aLMU YIIPABICHUYECKOTO PEIICHMUS;

- OLIeHHBaTh 3()(PEKTUBHOCTD YIPABICHUECKUX PELICHUN

BraneTs

- AHAINTHYECKMMH METOJIaMH PELICHUS TOCTABJICHHBIX 33/1a4;
- TEXHUKOH aHain3a u otOopa BakHeimel nudopmariyu;

- TEXHUKOM CPaBHUTEJIBHOIO aHAJIN3Aa - ONPEIECICHUS aJIbTEPHATUB B
MIPOLIECCE NPUHATHS CTPATErHYECKUX, TAKTUYECKUX U ONEPATUBHBIX
peneHui;

- HaBbIKaMHU OLIEHKU 3(PPEKTUBHOCTH pELICHUN

I[HK-7 CIIOCOOHOCTBIO OPUMCHATH MCTOJABI TNPOBCACHUS KOJIMYCCTBCHHOI'O aHAJIM3a
opraHu3ali JOKYMCHTAITHOHHOT' O oOecrieyeHnus YIIPpaBJICHUA U apXHUBHOT'O XpaHCHUA
JAOKYMCHTOB B KOHKpCTHOﬁ OopraHnu3anuu

3HaTh

-OpraHu3allMIo Mpoliecca pa3padoTKH YIPaBIEHYECKUX PEIICHUH;
-OCHOBHBIC MAaTEMATHUYCCKUEC MOJACIIN TPUHATHA pemeHHﬁ;

-OCHOBHBIE TTOHATHS, IPUHLHUIIBI U METOIOJIOTHI0 MATEMATHYECKOTO
MOJIETTUPOBAHMUS;

-TEOPETUYECKUE OCHOBBI U METO/bI KOJIMYECTBEHHOI'O U KAUECTBEHHOIO
aHaJIM3a MPU NPHUHITUH YIIPABICHYECKUX PEIICHNN;

-3TaIlbl MOCTPOCHHS SKOHOMHYECKHUX, (PMHAHCOBBIX U OPTaHU3AIIHOHHO -
yIpaBleHYeCKUX MOJIeTiel B 3a1auax pa3paboTKU YIIpaBIeHYECKUX
peLIeHHI




VYmeTb

- pelaTh TUIOBBIE MATEMATUYECKUE 3aa4H, UCIIOIb3YyEMbIE DU IPUHATAN
YIIPABJICHUYECKUX PELICHUN;

- ACIIOJIB30BATh MAaTEMaTHYECKUN S3bIK U MATEMAaTHYECKYIO CUMBOJIMKY TIPH
IIOCTPOCHHUH OPraHU3alMOHHO-YIIPABJICHYECKUX MOJCIIEH;

- IPUMEHATH METOBI KOJIMYECTBEHHOI'O U KAYECTBEHHOI'O aHAJIN3a IIPU
IIPUHATHHN YIIPABICHUYECKUX PELICHUN;

- OLICHUBATh aJICKBaTHOCTh SKOHOMUYECKUX, (PMHAHCOBBIX U
OpraHU3alOHHO-YIIPABICHUYECKUX MOJIEIIEH B 3a1a4ax pa3paboTKu
YIPABICHYECKUX PEIICHUM

Bnanets

- IpHEeMaMHU IOCTPOEHUS U UCIIOJIb30BaHUS IKOHOMUYECKHX, PUHAHCOBBIX U
OpraHU3aIMOHHO-YIIPABICHUYECKUX MOJIENICH B 33/1a4ax pa3pabOTKu
YIPaBICHUYECKUX PEIICHUII;

- MaTeMaTU4YECKUMHU, CTATUCTUUECKUMHU U KOJINYECTBEHHBIMU METOAAMHU
pEIlIeHUS TUMIOBBIX OPraHU3alMOHHO-YIIPaBICHUYECKHX 3a/a4;

- HaBBIKAMHU IIPUMEHEHHUs 6a30BOT0 MPOrpPaMMHOTO HHCTPYMEHTapHUs
MaTEeMaTHYeCKOTr0 MOJICTUPOBAHUS B YIIPABICHUU




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUILIMHBI (MOAYJISA)
OO0mas Tpy10€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuHuil 108 akaa. gacoB, B TOM

YUCIIC:

— KOHTaKTHas padora — 4,4 akaj. 4acoB:

— ayuTopHas — 4 akaJl. yacos;

— BHeaynutopHas — 0,4 aka. yacoB

— caMocTosTeNnbHas pabora — 99,7 akan. yacos;

— MOJTOTOBKA K 3auéTry — 3,9 akaj. yaca

dopma aTTeCcTalMy - 3a4ET

AynutopHast § =
KOHTaKTHasl paboTa & 3 ®dopma TeKyILero
=
B aKaJ. yacax o Bun KOHTPOJISI
Pasnen/ Tema 2 ( A ) S . p Kon
> 3 © | caMocTOsITeNbHOW | yCIIeBaeMOCTH U
JIACIIATITAHBI N [ . | KoMmIeTeHITHI
o & paboThI TIPOMEKYTOYHOH
na6. | mpaxr. | £ &
Tlex. : 128 aTTeCTalluu
3aH. 3aH. | QO &
1. Paznmen 1
Metozponoruueckue mpoOIeMbl
MaTeMaTHYECKHX
Nzyuenne Brimonunenne
1.1 Merononoruyeckue OCHOBHOM 1 IIpakTuueckoro
pOOIeMBbI nonoauuTenbHoN |3amanusa 1, Tecra x| ITK-1, TIK-2,
2 10,2/0,21 0,2/0,21| 12
MaTeMaTHYECKUX auTepatypsl o | pasgeny 1, wactu JIIK-7
HCCIeI0OBaHUI JUCIIHTLINHE, K.p., ATOTOBOTO
KOHCIEKTa JICKIUH TecTa
HWroro no pazaeny 0,2/0,21 0,2/0,21| 12
2. Pazmen 2. MareMaTH4yecKHe
METOBI u MOJIEITH
KOMIUIGKCHOTO ~ aHaju3a U
MPOEKTUPOBAHUS
Nsyuenune Brinmonnenue
OCHOBHOI1 1 IIpaxTugeckoro
2.1 JlicriepCHOHHBIIH IonoaHuTeNbHON |3amanus 2, Tecra x| ITK-1, TIK-2,
0,2/0,21 0,2/0,21| 12
aHanu3 JUTEpaTyphl [0 | pasneny 2, yactu JIIK-7
JUCIHILIAHE, K.p., HTOTOBOTO
KOHCIEKTa JICKIUH TecTa
Nzyuenue Brinonnenue
OCHOBHOM U IIpakTueckoro
2.2 [Tpumenenue N
IonmoJIHATEaRHON |3amanns 2, Tecta x| TIK-1, TIK-2,
KOPPEJSIIMOHHBIX 2 10,2/0,21 0,2/0,21| 12
Moereit JIUTEPATyphI 0 | pasneny 2, yacTu JIIK-7
JIHCHHILINHE, K.p., UTOTOBOTO
KOHCIICKTA JICKITUH TecTa
Nzyuenue Brinonnenue
2.3 OcHOBHOE OCHOBHOM H IIpakTuaeckoro
cojepKaHue OIOJIHATEARHON |3amanus 2, Tecta x| TIK-1, TTK-2
Aep 0,2/0,211 0,2/02u| 12 | ™ ! : ' :
KOPPEISILITOHHOTO JIUTEPATypHI 0 | pasmeny 2, yacTu JIIK-7
aHajau3a JTUCIHATIIAHE, K.p., HTOTOBOTO
KOHCIICKTA JICKIIUH TecTa
Wroro no pazneny 0,6/0,611 0,6/0,611| 36
3. Pasmen 3. IlpumeneHue
METO0B HCCIICAOBAHUS
onepauuii 1 MaTeMaTHYeCKOIro
MIPOrPaMMUPOBAHUS




Wzyuenne

3.1 [IpumeHeHHEe METOJIOB OCHOBHOI1 1 BeinonHenue
HCCJIEJOBAHUS OIepanui 0.2/0 21 02/021| 12 nononuutensHoit | Tecta k pasgeny 3, | ITK-1, ITK-2,
u MaTEeMaTHYECKOTO e — JUTEepPaTypHI 1O YacTH K.p., JTIK-7
IPOTPaMMHUPOBAHUS JHCLHILIAHE, HUTOTOBOIO TECTa
KOHCITEKTa JICKIUH
Wroro no paszneny 0,2/0,21 0,2/0,21| 12
4. Pazgen 4. Marpuussie
METOABl B  IIOATOTOBKE U
TPUHSTHS YIpaBJIEHYECKUX
Wzyuenne
4.1  HudopmanuoHHbIe OCHOBHOI1 1 BhimomHerue 4
CBSI3U MEX OIIOJIHUTEIILHOMU ' TIK-1, TIK-2,
y 0,2/0,211 0,2/021| 12 | ™ qacTH K.p.,
OTIETbHBIMU YacTsIMHU matepatypeino o ra JTIK-7
00BEKTOB JIHCLHILIAHE,
KOHCITEKTa JICKIUH
Wzyuenue
OCHOBHOM M
4.2 Tlpumepnas ¢opma . | Bomonuenwue 4,

o JIOTIOJIHU-TEILHOMU TIK-1, TIK-2,
st MIpeBapUTEIbHON 0,2/0,21 0,2/0,2U| 12 HTEDATYPEL 0 YacTH K.p., K7
00pabOTKH JIOKYMEHTOB ﬂﬂcgﬂ_lﬁﬂm HMTOTOBOI'O TeCTa

KOHCIIEKTa JICKIUH
Nzyuenne
4.3 MarpuuHnoe OCHOBHOM 1
. | Brmonnenwue 4,
Mpe/ICTaBICHHUE JIOMOJHUTEILHON TIK-1, TIK-2,
o . 0,2/0,21 0,2/0,21| 12 4acTu K.p.,
OTHOIIIEHWH IOKazaTeleu JIATEpaTyphl 110 HTOFOBOIO TECTa JIIK-7
1 JOKYMEHTOB JHMCIUIIINHE,
KOHCIEKTa JICKIUH
Nzyuenue
OCHOBHOMH 1
4.4 Mopaenb MaTpUYHOTO . | Bsmonnenue 4,
JIOTIOTHUATEILHOM TIK-1, TIK-2,
KiaccupukraTopa 0,4/0,411 0,4/0,41( 3,7 HTEDATVORL 110 4acTH K.p., JIK-7
(dhyHKUNT patyp UTOTrOBOIO TeCTa
JIHCLHILINHE,
KOHCITEKTa JICKIUH
HWroro no pazaeny /11 /11 | 39,7
5. Kontpons
BrinonHenue Bcex
Nzyuenue
KOHTPOJBHBIX
TEOPETUIECKOTO o
5.1 Tlpuem 3auera MaTePHATA MEpOTIPUSTHH,
P ’ HOJArOTOBKA K
TUTEepaTyphl
3a4yery
Uroro no pazneny
Uroro 3a cemectp 221 2721 | 99,7 3a4éT
I1K-1,ITK-
Hroro no nuciumianHe 221 2721 | 99,7 3a4eT i

2, JIMK-7




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTelIbHbIE TEXHOJOTHMH OPHUEHTHUPYIOTCA Ha OpraHU3alHuIo
00pa3oBaTeNbHOTO  MpoLlecca, MPEANOJArapilyl0 MPAMYI0 TPaHCISAIUIO 3HAHUA  OT
MpEenoiaBaTelis K CTyJICHTY

@opmbl y4eOHBIX 3aHATHI C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

NudopmannonHas nexus

CemuHap

[IpakTueckoe 3aHATHE, MMOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUM U HABBIKOB 10
MPENIOKEHHOMY AJITOPUTMY.

2. TexHOIIOTUH TPOOIEMHOTO O0yUYCHHUS.

®opmbl y4eOHBIX 3aHATHUH € UCIIOIB30BAHUEM TEXHOJIOTUN MPOOIEMHOI0 O0yUYEHHUS:

[TpoGnemHuas JeKIus

Jlexumst «BaBoem» (OMHApHAS JICKITHS)

[IpakTudeckoe 3aHsATHE B POpPME MTPAKTUKYMA .

[IpakTuueckoe 3aHsATHE HAa OCHOBe Keiic-merona. Keiichl 0a3upyroTcs Ha pealbHOM
(haKTHYECKOM MaTepHuaie Uil e MPUOIMKEHBI K pealbHOM CUTYAIIHH.

3. TexHOIO0THH TPOEKTHOTO 00yUEHUSI.

OCHOBHBIE THIIBI IPOEKTOB:

HccnenoBaTenbCkuil MPOEKT

TBOpUYECKUI1 TPOEKT.

HNHdpopManinoHHBII TPOCKT.

4. luTepakTUBHBIC TEXHOJIOTMH — OpraHu3anus o0pa3oBaTeIbLHOTO IMpoIecca, KOTopas
MpEeANnoaraeT akTHBHOE U HEJIMHEMHOE B3aMMOJIEHCTBUE BCEX YUACTHUKOB, JJOCTHKEHHUE HA 3TON
OCHOBE JIMYHOCTHO- 3HAYUMOTO JUIsi HUX o0O0Opa3oBarelbHOTO pe3ynbTata. Hapsny co
CIELUMATU3UPOBAHHBIMU  TEXHOJOTHMAMHM  Takoro  pojJa  OPUHIUI  HUHTEPAKTUBHOCTH
MPOCIICKUBACTCA B OOJBIIMHCTBE  COBPEMEHHBIX  OOpa3oBaTENbHBIX  TEXHOJOTHH.
HHTepakTUBHOCTH MOAPA3ZYyMEBAET CYOBEKT-CyOBEKTHBIE OTHOIIICHHUS B X0Jie 00pa3oBaTebHOTO
mpoiiecca M, Kak ciencTerue, GopMUpPOBaHKE CaMOpa3BUBAIOIIEHCS HH(OPMAITMOHHO-PECYPCHOM
Cpepbl.

dopMbI y4eOHBIX 3aHATHH C HCIOJB30BAaHUEM CHEIUATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTHM:

Jlexuust «0OpaTHOM CBSI3U» — JIEKUHSA—TIPOBOKALIUS

CemuHap-auckyccus

5. MUudopmarimoHHO-KOMMYHUKAITMOHHBIE 00pa30BaTEIbHbBIE TEXHOJIOTHH !

Jlexuusi-Bu3yanu3auus — H3JI0KEHUE COJEPKAHMS COMPOBOXKAAECTCS Npe3eHTaluen
(memoHcTparuen y4eOHBIX MaTEpHUANIOB, MPEICTABIEHHBIX B Pa3JIMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WJUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- U BUIEOMaTEPHUaoB).

[IpakTrueckoe 3ansTHe B opMe TPE3ESHTAIUH.

Yar-3ansaTHS.

Be6-3ansTusi.

TenexouhepeHum.

OwnutaiftH-ceMuHap.

6 YueOHO-MeTOUYeCKOe 00eclieueHHe CaMOCTOSITeIbHOM padoThI 00ydyalommxcst
IIpencrasneno B npuioxenuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeIeHHS POMEKYTOYHOM aTTeCTALMI
IIpencraBneHbl B IPHIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUTTIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Maneko E. M. Uucnennbie MeTo bl [ DNeKTpOHHBIHN pecypc] : yueOHoe mocodue / E. M.
Manexo, E. U. 3axapkuna ; MI'TY. - Marauroropck, 2012. - 60 c. : un., rpad., Tadi. - Pexxum
Jl0CTyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=34.pdf&show=dcatalogues/1/109916
2/34.pdf&view=true . - MakpooOBEKT.

2.Benukanosa, C. C. KoauuecTBeHHbIE METOMBI | yueOHOE mocobue [mmst By3oB] / C. C.
Benukanosa, . B. Kamry6a ; Marautoropckuii roc. Texuuueckuii yu-t uM. . M. Hocoga. -
Marnautoropck : MI'TY um. I'. K. Hocosa, 2020. - 1 CD-ROM. - ISBN 978-5-9967-1817-7. -
3arn. c TUTYIL. JKpaHa. - URL )
https://magtu.informsystema.ru/uploader/fileUpload?name=4124.pdf&show=dcatalogues/1/1535
268/4124.pdf&view=true  (mara oOpamenus: 25.09.2020). - Makpooobekr. - Tekct
ANEKTPOHHBIN. - CBefienus AocTynHbI Takxke Ha CD-ROM.

3.HamectnukoBa, 1. B. Metoapl uccienoBanusi B COMUAIbHON paboTe : ydyeOHUK st
6akanaBpoB / 1. B. HamectHukoBa. — Mocksa : UznarensctBo Opaiit, 2019. — 430 ¢. —
(bPakanaBp. Akamemudeckuii kypc). — ISBN 978-5-9916-3315-4. — TekcT : ameKkTpoHHbIi //
OBC Opaiit [caiit]. — URL: http://www.biblio-online.ru/bcode/425895 (aara obparieHus:
28.09.2020).

4.T'noroBa, M. 0. Marematuueckast oOpaboTka nHMOpMaLUU | YIeOHUK U MPAKTUKYM

s By3oB / M. 10. I'moroBa, E. A. CamoxBanoBa. — 3-¢ 3., UCHp. U jon. — MocCKBa :
WznatensctBo FOpaiit, 2020. — 301 c. — (Bricuiee oOpa3oBanue). — ISBN 978-5-534-13622-7.
— Tekct : AIEKTPOHHBIN I OBC Opaiit [caiiT]. — URL:

http://www.biblio-online.ru/bcode/466129 (mara obpamenwus: 28.09.2020).

0) lonoHuTeEIBHAS TUTEPaATypa:

1. Metoapl W METOJONOTUS HCCIEIOBAaHUS COCTOSHHUS M MEPCIEKTHB Pa3BUTHS
IKOHOMH-YECKUX CHCTEeM [DJeKTpOHHBINH pecypc] : yuebHoe mocodue / B. H. Hemues, C. T.
Kypasun, O. B. CenmuanoB u nip. ; MI'TY. - Marauroropck : MI'TY, 2015. - 1 snekTpoH. orT.
JTUCK (CD-ROM). - Pexum JIOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=1459.pdf&show=dcatalogues/1/1123
983/1459.pdf&view=true . - MakpoOOBEKT.

2.3epuanmnoBa, T. E. Commosorusi: MeTOAbl MPHUKIAIHBIX HCCIEAOBAaHUN © ydeOHOE
noco-6ue ais By3oB / T. E. 3epuannnoBa. — 2-¢ u3., ucrp. u nom. — M. : U3narensctBo IOpaiir,
2018. — 207 c. — (Cepus : Yuuepcurerbl Poccun). — ISBN 978-5-534-00106-8. — Pexum
nocryma : Www.biblio-online.ru/book/11324705-EAE8-481B-91B8-454CA2A60421 . — 3aru. ¢
JKpaHa.



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://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://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
http://www.biblio-online.ru/book/11324705-EAE8-481B-91B8-454CA2A60421

3.Morunpuak, E. JI. MeToauka COIMONIOrHYECKOTo Hcclea0BaHus. BoIOOpOUHEII MEeTO :
yuebHoe mocodue aas By3oB / E. JI. Morunbuak. — MockBsa : U3narenscrso IOpaiit, 2020. —
117 c. — (Bsiciiee oopasoBanue). — ISBN 978-5-534-08487-0. — Tekcer : anexkrponnsiii // DBC
IOpaiit [caiir]. — URL: http://www.biblio-online.ru/bcode/453270  (mara oOpamicHuS:
28.09.2020).

B) MeToau4ecKkne yKa3aHUs:

CamocrosiTenbHas padoTa CTYJCHTOB By3a : nmpakTukyM / cocraBurenu: T. I'. Heperuna,
H. P. ¥Ypazaena, E. M. PazymoBa, T. ®@. OpexoBa ; MarHuTOropckuii roc. TEXHUYECKUUA YH-T UM.
I'. . Hocosa. - Marauroropck : MI'TY um. I'. . Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ tuTyn.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3816.pdf&show=dcatalogues/1/1530
261/3816.pdf&view=true  (mata oOpamenus: 28.09.2020). - Makpoodsekt. - Tekcr
ANIEKTPOHHBIN. - CBefieHus noctynHel Takke Ha CD-ROM

ITpunoxenue 3

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenoanue [10 Ne noroBopa CpoK IeHCTBHS JTUIICH3UH
MS Windows 7
Professional (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (st J-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 Ne 135 ot 17.09.2007 Geceporro
Professional
7Zip CBOOOJITHO PACTIPOCTPAHSIEMOE OECCPOYHO
FAR Manager CBOOOJHO pacIpoCTpaHIEMOe 0OeccpoyuHO
IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue xypca CchUIKa
DnexkTpoHHas 0a3za mepuoanueckux u3gaanuii East View s .
Information Services, OO0 «MBUCy https://dlib.eastview.com/



http://www.biblio-online.ru/bcode/453270
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://dlib.eastview.com/

HannonanbsHas nH(GOPMaIIMOHHO-aHAIUTUYECKAast URL:
cucreMa —  Poccuickuii  MHIEKC ~ HAy4HOIO '
uutuposanus (PHUHIL)
ITouckoBass cuctema Axagemus Google (Google
Scholar)
HNudopmannonnas cucrema - EquHoe oKHO JocTyma K
nH(MOPMalMOHHBIM pecypcam
VYHuBepcurerckas nH(bOpMalMOHHAS cucrema
POCCHUA
MexnynaponHas ©0a3a HaydHbIX MaTepUaloB B
ob0nactu  (U3MYECKUX HAYK M HMHKUHUPUHTA
MexnyHapoaHas 0a3a CIpaBOYHBIX M3IAHHNA IO BCEM
oTpacisM 3Hanuii SpringerReference

9 MaTepHaJLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOLYJIf)

https://elibrary.ru/project risc.asp

URL: https://scholar.google.ru /

URL: http://window.edu.ru/

https://uisrussia.msu.ru

http://materials.springer.com/

http://www.springer.com/references

MarepuaabHO-TEXHHUECKOE 00ECIIeUeHUE JUCIUTUINHBI BKITFOUACT:

VYdeOHble ayJUTOPUUN YIS NMPOBEICHUS ITUCTAHIIMOHHBIX 3aHSATHH JICKIIMOHHOTO THIIA :
CToJT KOMITBIOTEPHBIH, CTOJ MUCBMEHHBIN, CTYN O(UCHBIN, TOKyMEHT-Kamepa Epson, ncrounuk
oecnepedoiinoro nutanus POWERCOMIMD-1500AP |, kamepa BBICOKOTO paspeuieHus,
KOMITBIOTEp MepCOHANBHBIN (THIO), poekTop ViewSonicPJD7526W, crimkephoH HACTONBHBIN
Calisto-620 Plantronics, Be0-kamepa LogiteachC920, cucrema akycThueckas HacTOJIbHAas,
cTepeorapHuTypa (MUKpo(OH ¢ IIymMoImofaBieHuem), skpan Hacternsiii Digis Optimal-C MW
DSOC-11032*2

Y4eOHbIC ayAUTOpPUHM JUISI TPOBEACHUS MPAKTUYCCKUX 3aHITHW, TPYIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJbTAIUN, TEKYIIEro KOHTPOJII U MPOMEXKYTO4HOH arrecraruu: Ctoi
KOMIIBIOTEPHBIN, CTOJ TUCHMEHHBIA, CTyd O(UCHBIHA, IOKyMEHT-Kamepa EpPSOn, wucTouHuk
oecnepedoiinoro nutanus POWERCOMIMD-1500AP |, kamepa BBICOKOTO pa3peuieHus,
KOMITBIOTEp MepCOHANBHBIN (THIO), poekTop ViewSonicPJD7526W, crimkephoH HACTONBHBIN
Calisto-620 Plantronics, Be6-kamepa LogiteachC920, cucrema akycTuueckas HacTOJIbHAas,
cTepeorapHuTypa (MUKpO(OH ¢ IIyMOIoIaBieHueM), skpan HacteHubiii Digis Optimal-C MW
DSOC-11032*2

[Tomemmenuss nans  camMoCTOSATENbHOM  paboThl  oOywaromuxcs:  IlepcoHanbHbIE
kommbioTephl ¢ makerom MS Office, BeixogomM B MHTEpHET M ¢ JAOCTYyIIOM B 3JEKTPOHHYFO
nH()OPMaAIIMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCUTETA

[Tomemenne ist XpaHeHUss U MOPOPUIAKTHUECKOTO OOCTY)KHBaHUS y4eOHOTO
obopynoBanus: CTeIaxu s XpaHEeHUs y4eOHO-HArJISIHBIX TTOCOOUH 1 y4eOHO-METOINYECKON
JIOKYMEHTAIUH.

ITPUJIOKEHUE 1

6 YueOHO-MeTOAHYECKOe o0ecedeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH
IIpakTyeckoe Ne 1.

Mertogonorndeckue mpoOIeMbl KOTHISCTBCHHBIX HCCIICIOBAHMI


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://uisrussia.msu.ru/
http://materials.springer.com/
http://www.springer.com/references

Ilo pe3yabTaTaM U3YUCHUA HCpBOﬁ TEMbI CTYACHTBI JOJI)KHBI ITPUCIATh OTBCTHI HA BOIIPOCHI:

1. HCTOpI/Iﬂ CO3aaHuA KOJITHYCCTBCHHBIX METOJ0B.

2. ®dunocodckoe MOHUMaHUE KOJTMIESCTBEHHBIX METOIOB.

3. Pa3BuTHE KOJIMYECTBEHHBIX MCTOI0B

Bomnpoc 1:

Tect k pazgeny Nel

Yro BeIpakaeT AaHHas 1poos N/N:

BribepuTe oguH OTBET:

d. CpCIHEC KBAAPATHICCKOC OTKIIOHCHHUE

b. urcneHHOCTH BEIOOPKH

C. YMCJICHHOCTh FeHepaHBHOﬁ COBOKYITHOCTH

d. o110 BBIOOPKH

Bormpoc 2

Uro 0003HauaroT  JaHHOW OYKBOI:

Bribepute oguH OTBET:

a. YACJIEHHOCTh F€HEPAILHON COBOKYITHOCTH

b. uncneHHOCTH BBIOOPKH

C. YHUCJIO 3aMEPOB B BEIOOPKE

d. CpCAHIOKO KBAIPATHYCCKYHO OHII/I6Ky

IIpakTuyeckoe Ne 2. MatemaTHueCKre METOIBI M MOJIETIH KOMIUIEKCHOTO aHAJIN3a M TPOSKTHPOBAHUS

Pemuts 3apauy

ynpaBnqueCKoﬁ JACATCIIBHOCTH.

1. COBOKYITHOCTh OPTaHU3aI|i, BBITTOJHSIONMX paOOThI 10 00paboTKe IOKYMEHTOB U TIPOBEJIUTE
aHaJN3 3aBUCUMOCTH 00BEMOB BBITIOIHAEMBIX Pa0OT, XapaKTepU3YIOLIMX MOITHOCTh OpraHU3alui OT

YHUCJICHHOCTH pa60‘-II/IX.

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

PaH>XXUPOBAHHBIN PA/I.

Tabm.

|N9 |O61,eM pabor,

I[{I/ICIIGHHOCTL COTPYJHUKOB |N9 |O6’beM pabor,

ILII/ICHCHHOCTI: COTPYAHUKOB




MJTH. 3HAKOB MBI, uen. [1/TT [MJTH. 3HAKOB MBI, uen.

8 17,9 220
10,0 291

9 19,9 258
10,8 248

10 20,0 238
10,9 250

11 22,0 226
11,8 246

12 24,4 265
14,9 255

13 29,2 202
15,2 254

14 29,4 216
15,3 245

15 29,7 236

2. YKaxuTe 0OCHOBHOE CO/ICpKaHUE KOPPEISIIMOHHOTO aHaIN3a — OTBET IPUCIIATh B BHJIE COOOIICHUS
Ha 1-2 cTp.
Tect k pa3zaeny Ne2

Bompoc 1
[1pu npoBeICHHN TUCIEPCHOHHOTO aHAITN3a Pa3IMYaloT BapHALHIO:

Bribepute oguH OTBET:

d. CUCTEMATHYCCKY10 U OCTaTOYHYIO

b. cucremuyto

C. OCTAJIbHYIO

d. cucreMaTHYeCKU-0CTaTOUHYIO
Bomnpoc 2
OO6mras Bapuarus 3T0:

Bribepure oguH OTBET:

d. oCTajlbHas Bapualus

b. mucniepcus

C. cymma CHCTEMaTUYECKON U OCTaTOYHOM Bapuanmuun

d. cucremHas Bapuanms

Tect k pazgeny Ne3



Bompoc 1
YTO CITy’KHT JUIsl aHaIM3a HOTOKOB HH(OpMaInu:

Bribepure oauH OTBET:

O a. IMCTIEPCHOHHAS MOJIEITh
b. maTpuunas Moxeb
C. rpaduueckast MOJIENb
d. urdopMaIoHHas MOIEb
Bomnpoc 2

WudopmanmonHas MoJelnb, IOCTPOSHHAs B BUE rpada 3agad, YTo MOKa3bIBACT:

BribepuTe oguH OTBET:

a. MOKa3bIBACT B3aMMOCBSI3b 3a7a4, JOKYMECHTOB, IoKa3aTeseH

-
b. nmokaspIBaeT ABMKECHHE TIOTOKOB
C. MOKa3bIBaeT HHPOPMAIIOHHBIE TOTOKH
d. moka3pIBaeT ABMKCHUE HH(POPMAILOHHBIX TOTOKOB, B3aHMOCBSI3b 33/1a4, JIOKYMEHTOB,
IoKa3aTeJen
Tect Kk pazgeny Ned
Bompoc 1

Kaxk na3eiBaercs JaHHasA MaTpuia:

ToxymeHTBHIMaccuBbl

[ToxazaTeny

P1

P2

Pn

Bribepute oquH OTBET:

a. ManI/I‘lHa}I MOACIb B3aMMOCBS3¢H ITOKa3aTeIch JOKYMCHTOB U MaCCHUBOB



C b

MatpuuHoe npecTaBIeHHEe OTHOLIEHUH MOKa3aTeNell U JOKyMEHTOB YA0OHO Uil OLEHKH
HEOOXOIMMOCTH KaKIO0T0 JOKYMEHTa U MacCHBa B MHPOPMAIIMOHHOM TIOTOKE M CITIOCOOCTBYET BEIOODPY
PALMOHATIBFHOIO COCTaBa M COJEPKaHMS TOKYMEHTOB B MacCHBaX

C. Monens MaTpHIlbl TOKyMEHTUPOBAHUS paboT

d. Mopenb B3auMOCBs3€ei MoKasaTeseH JOKyMEHTOB ¥ MAaCCUBOB
Bompoc 2

Kak Ha3bsIBacTCs JaHHasA MaTpuia:

HUtoroserit
gl (2., JIn  croioer
P1 3
p2 1
Pm 1
Hrtorosa
ST CTpOKa

Bribepute oiuH OTBET:

a. Marpuna 3atpar pabo4ero BpeMeHH

-
b. Marpuiia 10KkyMeHT0000pOTa
C. Marpuiia pabo4yero BpeMeHH
-
d. Marpuiia BpeMeHH 3aTpat
KonTtpoabsHnas padora
3ananue 1.

st naHHOTrO MH(POPMAIIMOHHOTO Tpada



K]
®
¥
¥
®
¥

[TocTpouTs MaTpHILy «I10Ka3aTeNIb HA TOKA3aTEIbY.

HUToOroBnlii Tect

CkJtagpIBaeTcs U3 TeCTOB 1-4.

. 7Q1eHOYHbIE Cpeacrea AJisi MpoOBECACHUSA HpOMe)KyTO‘IHOﬁ aTreCTallum

a) HﬂaHI/lpyeMble peE3yJIbTaThI oﬁyqemm H OICHOYHBIC CPpeaACTBa AJIA NMPOBCACHUSA l'lpOMe)KyTO'lHOﬁ
aTTeCTalum:

Ilpumepnoe cooeprcanue:

CtpykTyp
HBIN
[Inanupyemsie
JJIEMEHT OrneHovHbIE CpeaCcTBa
pe3yiabTaThl 00YICHIS
KOMIICTCH
1208

IK-1- cnoco0HOCTHI0 IPUMEHATH HAYYHbIE METOAbI NPU UCCIeJ0BAHNU 00HEKTOB
1po¢ecCHOHAJILHON JeATeIbHOCTH




Crpyktyp

HBIN
[Inanupyemsie
AJIEMEHT OrneHOYHBIE CpeICTBA
pe3yiabTaThl 00YICHIS
KOMIIETEeH
1208
3HaTh = OCHOBHBIE pa3/IEIIbl
KOJIMYCCTBECHHBIX MCTO,ZI,OB;
Ilepeuenv meopemuueckux 60npocos K 3auemy:
- THIOJIOTHIO 1. Uenu u 3amaun Kypca
YHPaBIICHICCKHX 2. MatemaTtu3alus COLMAIbHBIX HayK.
peLICHHUIT; 3. Llenp u 3HaUYEHUE KOJUYECTBEHHBIX METOIOB B
KOMIUICKCHOM aHaJu3e.
- YCJIOBMA M BO3MOKHOCTH 4. Knaccudukarysi MoJienel 1 METOJJOB OPraHU3aIIMOHHOTO
BEIPA0OTKHU PEIICHHUS, MIPOCKTHPOBAHMSI.
5. MogenupoBaHue ynpaBIeHIECKHAX MMPOLIECCOB C
-aJICOPUTMBI BBIOOPA | HCIIOIBE30BaHUEM MED PACIIOIOKEHHS U MEP PACCESHUSL.
3P PEKTUBHBIX
AJIbTEPHATUBHBIX
YIIPABJIEHYECKUX
NEeUCTBUHI
YmMmeTh aHAJIM3UPOBATH Ilpumepnvie npaxmuueckue 3a0aHus Ons 3avema:
aNbTepPHATHBHEIC
BAPHAHTHI pELLCHHi; 1. PeaynbraThl o0cnenoBanus PoKyc-TPyI MOKHO CUUTATh
pEUPE3EHTATUBHBIMU.
- PacCUHTHIBATH Ha
KpUTEpHAIbLHBIE Her
OKa3aTelH JUIs 2.Pe3ynbTaThl ... HCCIEOBAHUNA MOXKHO MEPEHOCUTH Ha
MOCIIE/YIOLEro HX rpynisl OOJIBIIETO pa3Mepa
HCTIONBb30BaHus B BeiGope | KATCCTBCHHBIX
AbTEPHATHE; KOJIUYEeCTBEHHBIX
KaOMHETHBIX
- pa3spabatbiBaTh Mepsl | 3. OCHOBHOIT HEZOCTATOK SKCIICPHIMEHTOB 3aKIIFOYACTCS B
peanm3anuy IPUHSITOTO
pelleHus: MIaHupoBarh | TPUCYTCTBIHM 3aKa3YnKa SKCIICPUMEHTA IIPH €To
u OCYILECTBIATH | IPOBCACHNA
KOHTPOJIb Haj1 | BO3BMOKHOCTH HOJIyIUTh MHPOPMAIMIO ITyTEM JIMYHOTO
peanmzarueii pemenns | OOLICHHS
BbICOKOI CTOMMOCTH M JJIUTEJIbHOCTH MPOBEACHUS
4. lpeanoututenbHbIA METO cOOpa JAaHHBIX B TOM Cllyyae,
€CIIA PEe3yNbTaT UCCIICIOBAHUS CKIIAIBIBAETCS O]
BJIMSIHUEM HECKOJIIBKUX NEPEMEHHBIX
Onpoc
HNHTtepBbO
HaOmroneune
JKCIEPUMEHT
5. Ilpo6HBIN MapKETUHT OTHOCUTCA K ...
HaOII0ICHUTO
AHKETUPOBAHUIO
MPOEKLIUOHHOMY METOLY
IKCNEPUMEHTY
Braners | - HayuHBIMH METOAAMU 3adanusn Ha peuwtenue 3a0ay u3 npogheccuonANbHOU 0d1acmu,

MPUMEHSEMBIMH MTPH
MPUHATHU
YIpaBIeHIECKUX
pElleHHUI;

KOMNJIEKCHblE 3A0AHUA:

1.Ilycte TpM sKcmepra HEKOTOPOWH (UPMBI, PacCMOTPEB
MIECTh BO3MOKHBIX BAPUAHTOB HHBECTUIIMOHHBIX TTPOEKTOB,
BBICTaBWJIM  CIeAylolIue  OalulhbHBIE  OIEHKH  (TI0




Crpyktyp

HBIN
[Inanupyemsie
JIIEMEHT
pe3yiabTaThl 00YICHIS
KOMIIETEeH
1208

OneHo4HbIe CpeacTBa

- HABBIKAMU MPAKTUICCKON
paboTsI o cbopy

HEOOXOIMMBIX
MaTepPHUAJIOB, UX
KOMILJIEKCHOM OIIEHKE,
aHanmm3y u
CHCTEMAaTHU3alMK B YaCTH
pa3paboTKK U peaTr3aliu
YIPaBICHYCCKUX
peuieHui;

-MEeTo/IaMH pa3pabOTKU U
O1IeHKH 3(h(HEKTUBHOCTH
YIIPaBJIEHYECKHUX PEIICHUI

EeCATUOAIUIEHON IKaje). Onpenenurpb HanoboJee
MIPEANOYTUTEIbHBI HHBECTUIIMOHHBIN MPOCKT, UCIOJIB3YS
CII0co0 MEIUaHHOIO OIEHUBAHMS:

Mpoexm

JKkcnepTt
1 2 3 4
i 5 3 g 5
2 5 8 9 4
3 7 8 g g
CymmapHbI 17 19 21 15

Bann

TEPBBIN MPOEKT

BTOPOM MPOEKT

TPETUH MPOEKT

YETBEPTBIN IPOEKT

IIATBIA IPOEKT

LIECTOU MPOEKT

2.I1lkana temneparyp — 310

HIKaJIa IopsIKa

HOMMHATUBHAs LIKaJIa

IIKAJIa HHTEPBAJIOB

mkana Puxrepa

[IKaJIa HANMEHOBAaHUM

OpMHaJIbHAas ILIKaia

3.1lIxana coMOMEeTpUYECKOT0 cTaryca — 3T0
LIKAJIa OPAAKA

HOMHWHATHBHAs IIKaIa

LIKaJIa UHTEPBAJIOB

mkana Puxrtepa

[IKaJIa OTHOLLIEHUI

4. B mikajie HHTEPBAJIOB:

OLICHUBAaHUE HEBO3MOKHO

BO3MOXHO «ca00e» KaueCTBEHHOE OLICHUBaHHE
BO3MO’KHO TOJIBKO KOJIMYECTBEHHOE OLICHUBAaHUE
BO3MO’KHO KQ4YeCTBEHHOE U KOJINYEeCTBEHHOE
OLICHUBAaHHE

IIK-2- B1ageHueM 0CHOBAMH HHGOPMALMOHHO-AHATUTHYECKOI 1eSITeTbHOCTH H

CIIOCOOHOCTHIO NMPUMEHSATDH UX B IT

oeccuoHaIbLHOM chepe

3HaThb - LIEJIA U 3aJa4H
UH(POPMALIMOHHO-aHAIN
THYECKOM
JIeATEIIbHOCTH;

- 9TaIbl IPOBEICHUS

Ilepeuenv meopemuueckux 60npocos K 3auemy:
1. OOGmas xapaKTepUCTHKA MEP PACIIOJIOKCHHS.

2. KonmnvecTBeHHBIC METO/IbI B OPTaHU3aIlUU U TPOBEICHUN
BBIOOPOYHBIX HAOJIOICHHIA B OPTTIPOCKTUPOBAHUHT
YIPaBICHUYECKUX TPOIIECCOB.

3. OCHOBHOE COJIepKaHue Kypca.
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nH(}pOpMaIMOHHO-aHATIN
THYECKOM
IeITEIbHOCTH;

- IpaBWJIa OpraHU3aIuN
1 0a30BBIE CXEMBI
peanu3anuu
nH(}pOpMaIMOHHO-aHATIN
THYECKOM
JeITEIbHOCTH;

- METOJIBI
MOJICIIUPOBAHUS,
MIPUMCHSICMBI B
nH(pOpMaIMOHHO-aHAIN
TUYECKOM
JeITEIbHOCTH;

- METOJIbI, COJICPKAHKE
1 (hOPMBI MPOIIECCOB
TIPUHSITHS
CTPATETUYECKHX,
TaKTUYECKUX U
OTIepaTUBHBIX PEIICHHIA
MEHEHKMEHTOM
OpraHH3aIiiy;

- METOIBI OLIEHKHU
KauecTB DKCIEpTa;

- METOJIbI OPTraHU3aAINN
U TIPOBEICHUS
IKCIIEPTH3

4. JlucriepCHOHHbBIN aHAJIU3 B OPTTIPOCKTUPOBAHNUHY.
5. IlpumeHeHne KOPPEIAITNOHHBIX MOJICIICH B
OPTTIPOEKTHPOBAHHH.

YMmeTn

- OTIPEJIEIISATh KPUTEPUH U
OTpaHWYEHHs TIOUCKa

3¢ (EeKTUBHBIX METOIOB
yIIpaBIICHMUSI,

- aHAIM3UPOBATh U
OIIEHMBATh PUHUMAEMbIE
CTpaTernyecKue,
TaKTUYECKHE U
OIEepaTUBHBIE PEIICHHUS;

- pa3pabaThIBaTh
MEXaHW3M pealiu3aluu
YIIPaBIIEHYECKOTO
pelIeHus;

- OLCHUBATH
3¢ PeKTUBHOCTD
YIIPpaBICHYECKUX
peteHnit

Ilpumepnvie npakmuueckue 3a0anus 014 3auema:

1.B xakoii HCTOPUUYECKHI IEPUO]T YEIIOBEUECTBO HAYAIIO
HCIIONTH30BaTh METOANKY, KOTOPYIO MBI Ha3bIBa€M Ka4eCTBEHHOM ?
1. lo Hamied apsl. 2. B cpenHeBekoBse. 3. B HoBelmmii nepuos, B
JIBaIIIaTOM BEKeE.

2. K xakoMmy mepuojry OTHOCUTCS UCIIOJIb30BaHUE KAUYECTBEHHOM
METOOJIOTUH B akaieMuueckux uccienoBanusax? 1. Cepenmnaa
XIX B. 2. Konery X1X B. 3. Hauano XX B. 4. Cepenuna XX B. 5.
Hauamo XXI B.

3. KTo U3 nepeuncieHHbIX HUKE YUEHBIX 3aHUMAaJICA
npobiaemamu anTpomnosiorun? 1. bporncias MainHOBCKMi 2.
Yapns3 Kynu 3. ITurt Pusepc 4. ®pann boac

4. B yeM 3aKI04anach METOJOIOTHYECKast OCOOEHHOCTh
nccnenosanusa Yapnesa byrra? 1. B npoBeaennn uccnenoBanus
KayecTBEHHBIMH MeToAaMu. 2. B KoMOMHUpOBaHUU
Ka4yeCTBEHHbIX M KOJIMYECTBEHHBIX METOJ0B. 3. B padore
METOAOM HAOJIOACHUS.
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5. Kakumu MeToaMu moJis30Bajiuch uccaenoarenu CuaHei u
Bearpuc Y»>06r1? 1. Habmogerne 2. @okyc-rpymnms 3
NnTepsoronposanue 4. ComoMeTpusl.
Bnaners |- anamutuueckumu 3adanus Ha peuwtenue 3a0ay u3 npogheccuonaIbHOI 0da1acmu,

METOJaMM PCIICHUSA
IIOCTABJICHHBIX 3aJa4,

- TEXHUKOH aHanu3a u
oTOOpa BaKHEHIIICH
nH(pOpMAaIH;

- TEXHUKOH
CpPaBHUTENBHOIO aHAIN3a
-OIpeIETICHUS
aJbTEpHATHUB B MIPOIECCE
MPUHATHUS
CTpPaTETUYECKUX,
TaKTHYECKUX U
ONEPATUBHBIX PELICHUM;

- HaBBIKAMH OIIEHKH
3¢ HEKTUBHOCTH pelIeHu i

KOMNJIEKCHbIE 3A0AHUS:

1. Ecniu Bel ctpemuTech K BBICOKOMY IIPOIIEHTY BO3BpaTa
OTBETOB, XOTUTE COKOHOMHUTD CPEJICTBA HA IIPOBE/ICHUE
uccienoBanus, u y Bac orpanndeno Bpems. Brnusinue
uccaeaoBarels Ha pecrionieHTa Bac He 6ecriokout. Boi
MIPENIOYTETE ... ONMPOC MO Teieony

OIIpOC 10 MOYTE

JTUYHOE UHTEPBBIO

2. Mara3uHHbI€ TECTbI, HAIIPaBJICHHbBIE HA TECTUPOBAHUE
aIbTEPHATUBHBIX KOHIEMIINI yITaKOBKH TOBapa OTHOCATCS K
... DKCIIEPUMEHTaM.

J1a00paTOPHBIM

N0JIeBbIM

JIOMAIlIHUM

3. Meton cOopa nHpopmManuu, npeaycMaTpUBaroIni
IPYMIOBYIO AUCKYCCHIO, KOTOPAasl HAalpaBJIsIeTCs
MO/IEpaTOpPOM

AHKeTHpOBaHHE

['myOvHHOE UHTEPBBIO

OKCHIEpUMEHT

doxyc-rpynmna

4. Tun HaOIOICHNS, IPElyCMaTPUBAIOLIMIH UCTIOIb30BaHHUE
3apaHee pa3paboTaHHOW CXEMbI M CTaHIAApTHOTO JIUCTa
HaOJIIOICHUHA

[Ipssimoe

OTtkpsITOE

HectpykryprupoBanHoe

CTpyKTypHpOBaHHOE

5. Meton cOopa TaHHBIX, IPEAyCMaTPUBAIOIIN I
HCIOJIb30BaHNE aCCOLMATUBHBIX TECTOB

Habmtonenue

AHanu3 npoToKosia

Ompoc

IIpoexkuuoHHbII

6. OCHOBHOE TIPEUMYIIIECTBO HAOIIOIEHUS, KaK METOIa
cOopa JaHHBIX 3aKITFOYACTCS B ..

MPUCYTCTBUH 3aKa34MKa UCCIICAOBAHUS IIPH MTPOBEACHUHT
HaOJIIOAEeHUS

BO3MOKHOCTH TOJIYYUTHh UH(OPMAIIHIO ITYTEM JINYHOTO
oO01IeHus

OTCYTCTBHMH BJIUSIHHSI HA M3y4YaeMble sIBJIEHHUS CO
CTOPOHBI McCJIeI0BaTe/Isl
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7. Eciin BbI cTpeMuTECh K BBICOKOMY IIPOLIEHTY BO3BpaTa
OTBETOB, Y Bac noctaTouHO cpencTB, OrpaHUUEHO BpeMs, a
BIIMSIHUE MCCIIEA0BATENs HAa peCcoHAcHTa Bac He
6ecriokouT, To Bl mpeamourere ...

OIIpOC 1O TeaePoHy

OIIpOC 110 MOYTE

JIMYHOE HHTEPBbIO

8. OCHOBHOE PEUMYIIECTBO MAHETBLHOIO METOAA
UCCIIEIOBAHMsI, COCTOUT B ...

s peKTe «CMEPTHOCTH TTAHEIIH

BO3MOKHOCTH PeryJIIPHOrO H3y4eHUs NOBEACHUA
norpeoduresei

BBICOKOW CTOMMOCTH HCCJIEIOBAHUS

SKOHOMHMYHOCTHU NAHEJIbHOTO MCCIIE0BaHUs

9. OTnMuune Ka4eCTBEHHBIX UCCIIEI0BAaHUM OT
KOJIMYECTBEHHBIX UCCIEAOBAHUN COCTOUT B TOM, YTO OHU
HaIIpaBJICHBI HA ...

o0bsicHeHHe Ha0/11I01aeMbIX SIBJICHUH M TOMOTalT
BBIIBHHYTb IHIIOTE3bI HCCJICI0BAHUS

MI0JIy4Y€HHUE TOCTOBEPHBIX CTATUCTUYECKUX JAaHHBIX U
IIPOBOJSATCS € TOMOUIBIO YIIOPSIOYEHHBIX IPOLEAYD
cOOp NMepBUYHON MapKETUHIOBOW MH(pOpMaLun

10. Lenu uccnenoBaHus ¢ MOMOLIbIO POKYC-TPYIII
[Tonyyenue cTaTUCTUYECKU 3HAUMMON UH(POpPMAIIUU O
IIPEANIOYTEHUSAX PECIIOHIEHTOB, U3YY€HUE MOTHBOB
MTOKYTIKH TOBAapOB

BoiaiBHIKeHHE THIIOTE3 UCCICAOBAHNSA, H3YYCHHE
MOTHBOB NOKYIIKH TOBAPOB, PeaKIINH HA HOBbIE
TOBAapbI, OTHOLICHHUS K PeKJIaMe

TecTupoBanue norpeduTenen, n3ydeHue OTHOIIECHUS K
pekiame

11. IIpoekumoOHHBIE METOBI OTHOCSTCH K ...
HCCIIEIOBaHUM.

KOJIMYECTBEHHBIM

KA4eCTBeHHbIM

onucaTeIbHBIM

12. Knaccuduxaius maHesneil no xapakrepy u3y4aeMbIx
€I HMIL

Kpatkocpounsle, 1oarocpoyHbie

OOume, cienuanu3upoBaHHbIE

Tpaguimonsble, OMHHUOYCHBIE

IHoTpeduTesbckue, TOProBbie, NPOMbILNIJICHHbIE

13. OCHOBHOE MPEUMYILIECTBO OMPOCA COCTOUT B ...
OTCYTCTBMH BIIMSIHUS HA U3yYaeMbI€ SIBJICHUS CO CTOPOHBI
HCCIIeI0BATEN

BO3MOKHOCTH TA0yJTMPOBAHUSA MOJYYCHHBIX JaHHBIX U
NPOBEACHUs CTATHCTHYECKOI0 aHAIN32 Pe3yJIbTaTOB
IIPUCYTCTBUH 3aKa34MKa UCCIIEI0OBaHUS PU IPOBEACHUN
orpoca

14. Tun nccnenoBaHuil, KOTOPBIM IOMOTAET BBIIBUHYTH
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BO3MO’KHBIE TUIIOTE3bI UCCIIEOBAHUS, ITO
...ACCIIEIOBaHUS.

Ka4eCTBeHHbIe

KOJIMYECTBEHHbBIE

onucaTeIbHble

15. MeTozs! cOopa 1aHHBIX, UCTIOIb3yeMbIE TIPU
IIPOBE/IEHUH KOJIMUYECTBEHHBIX HCCIIEIOBAHUI
@oxkyc-Tpymiibl, HAOII0AEHUS, SKCIIEPUMEHTHI
Omnpocsl, HaOIIOACHNUS, SKCIIEPTHBIE OLIEHKU
I'myOuHHBIE HHTEPBBIO, TEIEPOHHBIE HHTEPBBIO, TOUYTOBEIC
OIIPOCHI

Onpocel, nanejan

JIK-7- ciocoOHOCTHIO MPUMEHATH METOAbI MPOBeIeHHsI KOJIMYEeCTBEHHOT0 aHAJIN3a
OpPraHM3aluu JOKYMEHTAIIMOHHOIO o0ecriedeHsl YIIPABJIEHUSA U APXHMBHOI0 XPaHEeHUs
JOKYMEHTOB B KOHKPETHOI OpraHu3anuu

3HaThL

-OpraHu3alyIo Ipolecca
pa3paboTku
yIpaBIIEeHYECKUX
peluIeHui;

-OCHOBHBIE
MaTEMaTHYECKUE MOJETTU
MIPUHSATHUS PEILECHU;

-OCHOBHBLIC ITIOHATHAA,
IIPUHLOUIIBI 1
METOA0JIOTHUIO
MAaTEMATHYCCKOT'O
MOACIIUPOBAHUA,

-TEOPETUYECKUE OCHOBBI U
METOABI KOJIMYCCTBECHHOT'O
Y KaUE€CTBEHHOI'O aHAJIN3a
[IPU OPUHATAN
YIIPABJICHYECKUX
peuieHuii;

-3Tarbl MOCTPOCHHUS
9KOHOMHYECKHX,
(MHAHCOBBIX U
OpraHU3alMOHHO -
YOPABJICHUECKUX MOAEIIEH
B 33/1a4ax pa3pabOTKu
yIpaBJIEHYECKUX
pelieHuit

Ilepeuens meopemuueckux 60npocog K 3auemy:
1. MaremaTudeckoe mporpaMMHpOBaHUE.

2. Metozp! yaéra BEepOSTHOCTHBIX (PaKTOpPOB B
MIPOEKTHUPOBAHUM YIIPABICHYECKON 1S TEIbHOCTH.

3. Mozgeny aHaITUTHYECKOrO TUIIA.

4. Matpu4Hoe npecTaBiIeHne OTHOIIEHUI MoKazaTenen u
JIOKYMEHTOB.

5. MatpuuHas Mozenb B3auMOCBs3eil PyHKIIMOHATIBHBIX
0JIOKOB.

6. O0mue noaoKeHNs IMUTAMOHHOTO MOJCITUPOBAHUS
JESATENBHOCTHU TOAPa3ICIEeHUI.

YMeTh

- peiaTh TUIIOBBIC
MaTCMaTUYCCKUC 3a1a4U,
HCIIOJIb3YCMBIC ITPU

Ilpumepnvie npakmuueckue 3a0anus ons 3auema:

1.KogupoBaHme BOpOCOB B aHKETE MIIM HHTEPBBIO MPOBOAUTCS B
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MIPUHATUU
YIPaBICHUECKAX
peLieHui;

- HCTIOJIH30BaTh
MaTeMaTHYECKUI S3bIK U
MaTeMaTHYECKYIO
CHUMBOIUKY TIPU
MMOCTPOEHUU
OpTraHU3aIMOHHO-YIIPaBIIE
HUYECKHUX MOJICNCH;

- IPUMEHATH METOJIbI
KOJINYECTBCHHOI'O U
Ka4eCTBEHHOI'0 aHaIU3a
IIpYU IIPUHATHH
yIpaBIeHYECKUX
peluIeHui;

- OLICHUBATh
a/IeKBaTHOCTh
9KOHOMHYECKHX,
(hMHAHCOBBIX U
OpraHMU3aIMOHHO-YIIPaBIIe
HYECKUX MOJeNei B
3agadax pa3paboTKu
yIpaBIIEHIECKUX
pereHuit

nessix: 1) COKpBITHS MOJUTMHHOTO 3aMbICIIa UCCIICA0BATENS OT
pPEeCIIOHACHTA; 2) O0JIETYCHHSI CTATHCTUIECKON 00paboTKH, a
TaK)Ke KOMITBIOTEPHOT'O BBOJIA JAHHBIX; 3)yIOPSIOUCHUS
MOJTy4aeMOi TIEpBUYHON UHPOpMaIyK; 4) TOMOIIU PECIIOH/ICHTY
B IOHUMAHWH TTOJUTHHHOTO 3aMbICIIa UCCIIE0BATEIS.

2. CBs13b MEXIy IByMS IEPEMEHHBIMH MTPOSBIsieTCs B: 1)
YCTOWYMBOCTH (HEM3MEHHOCTH) 3HAUEHUI OHOM IMepeMeHHOI
IIpY U3MEHEHUU 3HaUYEHUH Ipyroi; 2) BO3AEHCTBUN Ha XapaKTep
OTBETa MOPSIZIKA, B KOTOPOM BOIIPOCHI pa3MeLICHbI B BOPOCHUKE;
3) U3MECHEHNH 3HAYEHUH OTHOHN MepeMeHHOH NMpH N3MEHEHUH
3HAYEHUH JPYTOi MepeMeHHO; 4) HaJMIUU OJMHAKOBOTO
BepOATFHOTO BBIPAKECHHUS.

3. B ocHOBe kiaccu(uKanuy JaHHBIX COIUOIOTHIECKOTO
WCCIEeIOBAHUA JEKUT: 1) rpynnUpOBKa JaHHBIX IO 33JaHHOMY
MIpU3HAaKY; 2) pacrojoXeHHe JAHHBIX B paH)KUPOBAHHOM psfy; 3)
3aHECEHHUE TaHHBIX B 3apaHee 3ar0TOBJICHHBIC TaOIUIIE; 4)
pacCTaHOBKAa CTATUCTUYCCKUX JAHHBIX 1O pa3JINYHbIM
KJIacTepam.

4. Perpe3eHTaTUBHOCTHIO COIMOJIOTMUECKOT0 UCCIICIOBAHHMS
HasbIBaeTCs: 1) BEMUYHHA, XapaKTepu3yomas o0beM 1
MAacIITa0bl UCCIICAOBAHUS; 2) TIOHATHE, ONPEICIIIONIee
HaJIe)KHOCTD U JIOCTOBEPHOCTh ITOTYIEHHBIX TaHHBIX; 3) CTEIICHb
COTJIACOBAaHHOCTH BBIJBUTAEMBIX TIPEATIONOKEHUN C
TOCTIOJICTBYIOIIECH COIMOIOTMYECKON TTapaurmoit; 4)
COBOKYITHOCTh CBOWCTB BRIOOPOYHOW COBOKYITHOCTH,
TTIO3BOJIAOIINX el Ha MOMEHT OIIpoCa BBICTYIIAaTh B KAYECTBEC
«IPEJICTABUTEIISH FeHEPATbHONH COBOKYITHOCTH.

5. [ana rumote3a «3006peraTens, HCTIBITHIBAIOIITII
9KOHOMHMYECKHE TPYJHOCTH, C OONBLICH BEPOSITHOCTBIO OyaeT
roJIOCOBAaTh MPOTUB KaHIUAATA, COCTOSLIETO B TOM K€ MapTUH,
YTO ¥ HaXOJAIINICA y BIACTH NMPE3naeHT». B xauecTBe
3aBUCHMOM IEPEMEHHO B HEl BICTyMaeT: 1) ypoBeHb
SKOHOMHUYECKHX 3aTPyAHEHUH; 2) mpaBsias mapTus; 3) Xxapakrep
TOJIOCOBaHMUS; 4) sIBKa Ha BEIOOPHI.

6.Tabnuita, B KOTOPOU TPYIIUPYIOTCS JAHHBIC 110 BHISIBICHHIO
CBSI3M MEX]y IByMs IEPEMEHHBIMHY, Ha3biBaeTcs: 31 1)
nepeKpecTHas Tadiuiia; 2) Tadyasrpamma; 3)tadnouns; 4)
MaTpHuIIa.

7. lMoanexaree B Tabymiie — 3To: 1) HazBaHWE TAOIHUITBI, KOTOPOE
PacKpBIBaET CTPYKTYPY TPYHNITUPOBKH; 2) TO, YTO MOJICIKUAT
OIHCAaHUIO, T. €. YKa3aHUE TIEPEMEHHBIX U TEX KOHKPETHBIX
3HA4YEHUH, KOTOphIe OHU MOTYT IPUHUMATh; 3) YHCIIOBBIE
3HAUYCHUS IEPEMECHHOM, pa3HeCeHHEIE 0 rpadam; 4) BepOanbHOE
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OIMCaHNe TIePEeMEHHBIX, MOJIeKAIIUX aHATH3Y.
8. BenmuunHa qucnepcuu (CpeAHEKBAAPATUIECKOTO OTKIOHEHHS)
MOKa3bIBaeT: 1) UMCIIOBOE 3HAYCHUE CPETHEH BEIMUUHBI
MIEPEMEHHO; 2) CHITy CBSI3U MEXIy OBYyMA U Ooee
MepeMEHHBIMY; 3) HanpaBJIeHUE CBS3U MEKAY U Ooiee
TepeMeHHbBIME; 4) CTeTIeHb pa3dpoca BceX 3apUKCHPOBAHHBIX
3HAUYECHHUN IEPEMEHHOI BOKPYT CPEIHETO

BHaI[CTI) - Ipu€MaMu IIOCTPOCHUA U

UCIIOJIb30BaHUS
9KOHOMHYECKHX,
(hMHAHCOBBIX U
OpraHU3alMOHHO-YIIPABIIE
HYECKHUX MoJiejeH B
3amavyax pa3paboTKu
yIpaBIIEeHYECKUX
pelIeHuil;

- MaTeMaTUYECKUMH,
CTaTHCTUYECKIMH U
KOJTMYE€CTBCHHBIMU
METOaMHU PEIICHUS
THTIOBBIX
OpraHu3allMOHHO-YIIPaBIIe
HYECKHX 3aj1ad;

- HaBbIKaMU IIPUMEHEHUS
0a30BOro MporpaMMHOI0
MHCTPYMEHTapus
MaTeMaTUYECKOIo
MOZCIINPOBAHUS B
YIPABJICHUH

3adanusa na pewienue 3a0a4 u3 npogheccuonanbHoll oodaacmu,
KOMNJIeKCHbIE 3A0aHUA:

UTO MOXKET CIIY>KUTh HHCTPYMEHTOM IIPU MPOBEICHUN
uccienoBaHus Onorpaguueckum MeToa0M?
1.JlHeBHUKHN HAOIIOIEHUS.

2.JIHEBHUKOBBIC 3aITHCH.

3.IIncpma.

4.ITpoTokobl Cy1eOHbIX 3aceaHui.
5.Marepuainsl CIeACTBUS.

6.MeauiuHCcKue KapThl.

7.Matepuansl ra3eTHbIX WIH )KYPHAJIbHBIX CTATEH.
8. TpaHCKpUNTHI INTyOUHHBIX UHTEPBbIO.

9./laHHBIE MacCOBBIX OIIPOCOB.




0) Iopsinoxk npoBeaeHNs MPOMEKYTOUHON aTTeCTAMM, MOKA3ATEH U KPUTEPUH OLIEHUBAHUS

IIpomesxkyTouHas aTTecTalus 0 JUCHUIUIMHE «MaTeMaTH4ecKue METObI B IOKYMEHTALMIOHHOM
00ecreyeHnH yIpaBIeHIsD BKIIOYAeT TEOPETHUECKHE BOIIPOCHI, TO3BOJIIONINE OLIEHUTh YPOBEHb
YCBOCHHS 00YYaIOLIMMUCS 3HAHUH, ¥ TPAKTUIECKUE 3a/JaHHs, BHISIBIAIONINE CTEIICHb CHOPMHPOBAHHOCTH
YMEHUI U BIaAeHUH, TpoBoAMUTCS B hopMme 3auera

IToxa3zatenu u KPUTECPUH OLICHUBAHUSA 3a4eTa:

— Ha OIEHKY «3a4TEeHO»— O0YJarOMIHUNACS JEMOHCTPUPYET BEICOKHIA yPOBEHD C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH, BCECTOPOHHEE, CHCTEMAaTHIECKOe U TyOOKOoe 3HaHHE YIeOHOT0 MaTepHaia, CBOOOIHO
BBITIOTHSIET IPAKTHYECKUE 3a/1aHus1, CBOOOTHO OTIEpUPYET 3HAHUSIMH, YMEHHUSAMH, TIPUMEHSET UX B
CUTYAaIUsIX MOBBIIICHHON CIOXHOCTH.

— Ha OLCHKY «HE 3a4YTCHO»— 06yqa}0mm7lcs[ HE MOXKET IMOKa3aTb 3HaHUA Ha YPOBHE BOCIIPOU3BEACHUA U
00BSICHEHHS I/IH(i)OpMaHI/II/I, HE MOXKCT ITOKAa3aTb MHTCIIJICKTYAJIbHBIC HABBIKW PCHICHUA MIPOCTHIX 3a7a4.



IMPUJIO)KEHUE 3

MaTeMaTHYeCKHE METOAbI

Memoouueckue yxazanus



COILEPKAHHUE

BBEJEHUE ... .o e 4
I. MATEPUAJI U JIEKIIMOHHOI'O BIIOKA. ...,
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BBEJIEHUE

I. MATEPUAJI 1JIAA JIEKHUOHHOI'O BJIOKA

1. KOIMMECTBEHHBIE UCCJIIEJJOBAHUSA

1.1. MeToaosiorudeckue mpooJjieMbl KOJUYEeCTBEHHBIX UCCJIEI0OBAHUIA

[IpobsieMbl U3MEpEHUs MPEICTABISAIOT OOIBIIION HHTEPEC IJI BCEX HAYK, HO B
HACTOSIIEE BPEMS B pa3IMYHBIX HAYKaX OHU TPAKTYIOTCS MOo-pazHomy. [Ipust k Ham
13 €CTECTBEHHBIX HAayK, TOCTeNeHHO ¢ X|X B. OHU cTaJld IPOHUKATH B TICUXOJIOTHIO,
COITMOJIOTHIO, SKOHOMUKY, TIEJarOTUKY, TUHTBUCTUKY U JPYrUe O0OIIECCTBEHHbIC
HayKH.

OCHOBBI TEOPHH U3MEPEHUI 3aJI05)KEHBI TAKUMHU Y4€HbIMU, Kak A. Jlebepr, H.
Kemn6emnn, C. Ctusenc, I1. ®umbepH, /x. don Heitman, O. Maprenmreps, I1.
Cynnec, J[x. 3unec, U. [1danuarns, P, ®uiep u npyrumu.

Ha ITPAKTHUKEC 9aCTO TOJIKOBAHHUEC TCOPCTUUCCKOI'O U MPAKTHYICCKOIO
MNPUMCHUTCIIbBHO K KOHKPCTHBIM AUCHUIITIMHAM HE JOCTATOYHO YCTKO.

KonuuecTBeHHEBIE MCTOAbI 4aCTO OTOXACCTBIIAIOT C «KKOJIMYCCTBCHHBIMU
HCCICAOBAHUSMID). KonuuectBeHnbie MCTOAbI ITPCACTABIAIOT KOJITUYCCTBCHHEBIC
pasaciibl MaTEMAaTHUKH.

BaxxHo onpenenuth, Kakue CBOMCTBA 00BEKTa MOKHO U3Yy4aTh
KOJINYECTBEHHO.

«KonuuecTBeHHBIE HCCJIICAOBAHUA)) - IIOHATHUC Ooiee IIUPOKOC, YCM
«KOJIMYECTBOY». B KOIMYECTBEHHBIX HCCICAOBAaHUAX C IOMOIIBIO MAaTCMATHUKH
MOJIYHAar0T pE3yJIbTAaThl, JAJICKO HC OTPAHUYHUBAIOIINCCA ITOHATUCM «KOJUYICCTBO».

B ¢unocodckom moHnMaHuu KOTMYECTBO €CTh TaKasi OMPEICICHHOCTh BEIICH,
Osarosmapsi KOTOpoil (peaabHO WM MBICIICHHO) €€ MOXKHO Pa3/IeuTh Ha
OJTHOPOJTHBIE YACTH M COOpaTh 3TH YaCTH BOeANHO. KaXKblil mpeamMeT — 3TO
€IMHCTBO ONPENEICHHOI0 KOJIMYECTBA U KaYeCTBA.

H3BecTeH Te3uc 0o CAMHCTBC KOJINMYCCTBA N KAa4YCCTBaA. BCpOHTHO, JIr000€
KayeCcTBO HeCET B cebe OIIPCACIICHHBIC KOJIMYCCTBCHHBIC KOMITIOHCHTEI.

NMeroTcs onbITKU IMPOTUBOIIOCTABUTE KOJIMYCCTBCHHBIC UCCICAOBAHU
HN3Y4YCHUIO KaueCTBCHHOM CYIIHOCTHU HBHCHHﬁ, OTCI0Aa TCPMHHBI
«Ka4CCTBCHHO-KOJIMYCCTBCHHBIC XAPAKTCPUCTUKN> U PACCYKACHUA O
NpeuMymcCTBax Ka4€CTBCHHLIX IICPC KOJINICCTBCHHBIMU METO0B. Takoe



MPOTUBOIIOCTaBIeHUE 6ecmouBeHHO. OHO MpeAnoaaraeT pa3aeabHoe
UCTIOJIb30BaHUE ITUX TEPMUHOB, YTO HEIEIeCO00pa3HO.

n HaJ10 COIIACUTHCA C PAJOM YUCHBIX, CHUTAOIHX, YTO KOJINYCCTBO U
Ka4CCTBO HAJl0 U3y4aTb COBMCCTHO, T.C. JF000€ KaueCTBO UMEET KaKHe-TO
KOJIMICCTBCHHLIC XaPaKTCPUCTHUKMU.

OTa CBS3b HE BCEr/ia MposBISETCS TIOCTATOYHO YE€TKO, OJJHAKO OHA ecTh. Tak
KOJIMYECTBO JJOKYMEHTOB (JIOKYMEHTOO00POTa) SABJISIETCS HE MPOCTO YUCIOBOM
XapaKTEPUCTUKOM, a 3aBUCUT OT KQU€CTBEHHOU CYIIHOCTH JOKYMEHTOB.

be3ycnoBHO, UTO HEKOTOPBIE CBOMCTBA IPEIMETOB U SIBIICHUA MOTYT
ITOAAABATHCS WIM HE MOIaBaThCA KOJIMYECTBEHHOMY UCUYUCIIEHUIO, OJTHAKO KaK
CBUJIETENBCTBYET ONBIT, 0COOCHHO Ha MpUMeEpe OOLIECTBEHHBIX HAYK, YTO 110 MEpe
Pa3BUTHA HOBBIX METOJOB U HHCTPYMEHTOB HUCCIIETOBAHNS YUCIIOBBIE BBIPAKEHHUS
IIOJIy4arOT CBOMCTBA, PAHEE HE MOANABABIINECS KOJTUYECTBEHHOMY OIIMCAHUIO.

Hcnonb3oBaHue MH00BIX KOJTMYECTBEHHBIX METOJIOB, B3SITHIX U3 APYTHX
oOnacTeil, TOJKHO OBITh B IEPBYIO OYEPEIb OPUEHTUPOBAHO HA MPEIMET U3YUEHUS
100011 TUCUUIUTMHBL, YPOBEHb €€ TEOPETUYECKOW OpraHu3aliH.

Opranu3anmoHHOE NPOEKTUPOBAHNE, KaK JUCHUAIUINHA, HAXOASAIIAsACS Ha
CTBIKE OOIIECTBEHHBIX U €CTECTBEHHBIX HAYK, TAKMX KaK TEOpHUs YIIPABJICHMUS,
COLIMOJIOTUsA, KHOEpHETHKA, MH(OPMATHKA, BEIYMCIUTEIbHAS TEXHUKA,
NCUXO(QU3UONOTrHUs, 3PrOHOMHUKA U JIP., 0€3YCIOBHO YUUTHIBASI YPOBEHb
(dbopmanuzalmm uccieyemMbix 00ObEKTOB U BO3MOKHOCTH UX YUCIOBOIO
BBIPAKEHUSI ObUIO 3HAYUTEIBHO CUIIbHEE MTPEAPACIIONOAKEHO K KOJTMUYECTBEHHOMY
VCUYUCIICHHUIO.

[IpenMeT KOTMYECTBEHHBIX UCCIEA0BAHNN B OPITIPOEKTUPOBAHUU — ITO TO XK€,
YTO U MPEAMET OPIIIPOCKTUPOBAHUS.

BwmecTe ¢ Tem nenblii psij 00bEKTOB, U3y4aeMbIX OPrIPOECKTUPOBAHUEM, ELIE
HE JOCTHUT JIOCTaTOYHO BBICOKOTO YPOBHS JJIsI IPUMEHEHUSI MAaTEMAaTHUECKUX
METOJIOB.

B ¢Bs131 ¢ 5TUM BO3HUKAIOT TPYIHOCTH YCTAHOBJIEHUS €IMHUL] U3MEPEHNUS, YTO
MpeACTaBIIIeT 0OCOOCHHbIE TPYAHOCTH B TyMaHUTAPHBIX HAYyKaX.

[ToaTOMy IpH UCITOIB30BAHUU U3MEPEHUN B OPIITPOEKTUPOBAHUH YaCTO
MPUMEHSIOTCS] U TEOPETUKO-UH(POPMAIIMOHHBIE ¥ SHTPOIIMIHBIC MEPHI, B
HEOOXOMMBIX CIIy4asiX U aKCHOMAaTHUYECKHE TCOPHUH.

Tak npu aHanu3e coAaep>KaTeIbHOCTH TPYJa MOTYT UCHOJIb30BaThCS (MOCIIE
dbopmanuzanmm) Takue moKazaTeiy, Kak pa3sHOPOIHOCTh, HOBU3HA, 00bEeM
uH(pOpMAaIUH, CTETICHh AITOPUTMHU3AIIUN METOJIOB PEIICHHSI. DTH TIOKa3aTeIn
OIICHUBAIOTCS PKCIIEPTAMU TIO MIECTH OAJLTLHOM CHCTEME, TIOCIIC YeTO OTPeIeIIIeTCS
WHJIEKC COJIEPKATEIbHOCTU KaXA0W KaTErOPHH.



[Ipu ncnoap30BaHUM KOJUYECTBEHHBIX METOJIOB B OPITIPOCKTUPOBAHUH B
Havaje MPOoCIIeKUBACTCS TUHAMHUKA OTJAEIbHBIX OOBEKTOB, a 3aT€M BBISBIISIOTCS
CBSI3U MEXJ1y 00bEKTaMHM, UX KJIacCUubUKaIys 1 Koppensuus. [lepBbIit moaxo
CBSI3aH C MOJYyYCHHEM KOJUYECTBEHHBIX XapaKTEPUCTUK ISl OLICHKU SIBJICHUH,
BTOPOI — uepe3 KOJIMUECTBEHHBIE TTOKa3aTe I 00bEKTOB MOTYyUYEHUE KaUYeCTBEHHBIX

CTPYKTYD.

OpraHu3almoHHOE MTPOCKTUPOBAHKE, MTPEATIONaratoniee pa3padoTKy U
BHEJIPEHUE MPOEKTOB PAllMOHAIM3AIMHU YIIPABIEHYECKOTO TPY/Ia, UMEET OTPOMHOE
3HauY€HUeE JUIsl MOBBIIECHUS 3 (HEKTUBHOCTH pabOThl YUPEKACHUN 1 OpraHU3aIui.

Pa3BuTHE KOJIMYECTBEHHBIX U B IICPBYIO OUCPCAb MATCMATUICCKUX MCTOI0B
IMO3BOJIACT IIPUMCHATDH UX B OPTTIPOCKTUPOBAHNHA KAK Ha CTA/IUA 06CJI€I[OBaHI/IH, TakK
" I1IpH HaHBHeﬁﬂleM IMPOCKTUPOBAHUU CUCTCM YIIPABJICHUA U CJIY)K6
AOKYMCHTAIIMOHHOI'O oOecneueHus YIIPpaBJICHUA.

HpI/IHHHHI/IaJ'II)HO HOBBIC BO3MOXHOCTH IIPAKTHYCCKOI'O MCITIOJIb30BAHUA
PE3YIILTATOB MaTE€MaTH4YE€CKOM OIITUMH3allK1 B KOHKPCTHBIX 3aJa4ax
IMPOCKTUPOBAHUA OPIraHU3aIITMOHHBIX CUCTCM O6YCJ'IOBJ'IHB&€T ITOABJICHHC HOBBIX
MaTCMaTHIYCCKUX MCTOOAOB.

Hcronp30BaHne COBPEMEHHBIX CPENICTB TEXHUKH, a TAK)KE CPEACTB cOopa
pEerucTpalvy 1 nepenadn JaHHbIX Tpu popMUpoBaHUHN U 00pabOTKE MCXOIHBIX
JAHHBIX TSI IPOEKTUPOBAHUS TTO3BOJIHII TO-HOBOMY OPTaHU30BATh MPOIIECCHI
oOcrenoBaHus 00BEKTOB, IEPECMOTPETH TPATUIIUOHHBIE HHIUBUIYyaTbHBIC
MOJIXO/IbI K POBEJACHUIO aHKETUPOBAHUS U MHTEPBBIOMPOBaHUS, OoJiee
3¢ (HEKTUBHO OPraHN30BaTh CPABHUTEIIBHBIN aHAIN3 pe3yIbTaToOB GoTorpaduit
TEXHOJIOTUYECKHX MPOIIECCOB 00pabOTKH MH(MOpMAITUH.

Oco6oe 3HaueHne nMeeT MPUMEHEHNE MAaTEMATUIECKUX METOJIOB TIPH
MIPOEKTUPOBAHUMU.

Tak, npyu NPOEKTUPOBAHUN OPTaHU3ALUOHHBIX CTPYKTYP U TEXHOJIOTUYECKUX
porieccoB d3(HPEKTUBHO UCITOIb30BaHUE MHOTO(AKTOPHOTO
KOPPEJSIIUOHHO-PETPECCUOHHOTO aHAIN3a, TUMHEHHOTO U HEIMHEHHOTO
POTrPaMMUPOBAHUS, IPY ONTUMHU3ALHNH IOKYMEHTOO00POTa — TUHEHHOTO
MpOorpaMMHUPOBaHUs (3a/1a4y TPAHCTIOPTHOIO TUIIA), PU MPOEKTUPOBAHUHI
YHU(PUIIUPOBAHHBIX (HOPM TOKYMEHTOB IIPEIyCMATPUBACTCS TPUMEHEHNE METOI0B
JMHEHHOTO ¥ HEJIMHEWHOTO TPOTrPAMMHUPOBAHNS; ONITUMH3AIMOHHBIX TpaduuecKux
MOJIeJICH; TIPU ONPEIeICHUH ONITUMAaIBLHOM 3arpy3ku ciryx0 JIOY
npeaycMaTpPUBAETCS MPUMEHEHHE TEOPUU MAaCCOBOTO 0OCITYKUBAHUS; IPU
MOJICTUPOBAHUH — KJIACTEPHBIN aHAIU3 U T. 1.

Pacmpenue npuMeHeHUs] KOJIMYECTBEHHBIX METOI0B TpeOyeT 00001eH s
UCIIOJIb30BaHUs OTUX METOO0B, BBIABICHNS BO3MOXHOCTEH UCIIOJIB30BAHUS
KOJIMYECTBEHHBIX METOJIOB HA Pa3JIMYHBIX 3TAllaX OpraHU3aliOHHOTO
IIPOCKTUPOBAHMSL.



1.2. MaTemaTudecKkue METOAbI U MOJ1C/IM KOMIIJICKCHOI'O aHAJIN3a "
MPOCKTUPOBaAHUSA ynpaBHqueCKOﬁ JACeHATCJIbHOCTH

1.2.1. Ilenb u naznauenue Koau4eCmeeHHbIX Mem o008
6 KOMNJIEKCHOM aHAIUu3e

OpraHu3aiMoHHOE MTPOSKTUPOBAHNE OCHOBBIBAETCS HA U3YUCHHUU
B3aMMOCBS3€H TEXHOJIOTUIECKOTO Pa3BUTHS C BOIIPOCAMHU OpTaHHU3AIIH
yIpaBJICHHS MPOU3BOICTBA U TpyAa. OleHKa pealbHbIX BO3MOKHOCTEH pa3IMuHBIX
AJIEMEHTOB OPTaHU3alMOHHO-YIPABICHUYECKOH IeATeILHOCTH BO3MOKHA HA OCHOBE
KOMITJIEKCHOT'O aHaJIu3a COBOKYITHOCTH OJHOTUITHBIX OpTaHU3aIuii (B peTuoHe,
MUHHUCTEPCTBE, KOHIIEPHE, CTPAHE).

N3ydyeHne OJTHOTUIIHBIX OPraHU3alUi ¢ UCIIOJIb30BAHUEM METO/IOB
MHOT'OMEPHOTI'0 CTATUCTUYECKOI0 aHAJIN3a BBIIOJIHAETCS C LEIbI0 YSICHEHUS
CYIIIHOCTH OPTraHU3aLMOHHBIX MPOIIECCOB U UX B3aUMOCBSA3U C TEXHOJIOTUYECKAM
Pa3BUTUEM U PE3YJIbTATUBHOCTHIO OPraHU3alMi U UX Noapas3aeicHuil. B
JaJIbHENIIIEM [IPOBOAUTCS KOJIMYECTBEHHOE ONMMCAHUE 3aKOHOMEPHOCTEN U
BBISIBJICHHE HAIMPABJIECHHOCTH COBEPIICHCTBOBAHUS OPraHU3alMi B NX Pa3BUTUU U
B3aUMOJICMCTBUY C BHEIIHEN OPraHU3al[MOHHOW W IPOU3BOJICTBEHHOM CPEOM.

Jns tocTrKeHrsl YKa3aHHOW LIENU PELIAIOTCS CIICAYIOIIME 3a0a4u:

- BBISIBJISIFOTCS ITIAPAMETPBI U XapaKTEPUCTUKHA OPraHU3aLMOHHO-
TEXHOJIOTUYECKOTO YPOBHS U ITOKA3aTENN PE3YIbTATUBHOCTH OPTaHU3ALNN;

- pa3pabaThIBAIOTCS U MPUMEHSIOTCS CTATUCTUYECKUE METOIbl OLICHUBAHUS
rapaMeTpoB, XapaKTEPUCTHK U TTOKa3aTesel ¢ 00ecredeHueM JI0KHOM TOUHOCTH;

- BBISIBJISIFOTCSA U U3YYAIOTCA KOJIMYECTBEHHBIE B3AaUMOCBSI3U XapaKTEPUCTHUK
[1apaMeTPOB U MOKA3aTeNIe HA OCHOBE «CKATUSD» UCXOIHBIX U3MEPEHUM U aHaIu3a
MIPUHIUITHAIBHBIX 3aKOHOMEPHOCTEN PA3BUTHS OpPTraHU3alUN;

- pa3pabaThIBacTCsl KOHKPETHBIM METOJUYECKUN ITUPOKUIA KPYT H3MEPEHUH,
OTPAXAKUIUX YPABICHUYECKUE, OPTaHU3ALMOHHBIE, IPONU3BOICTBEHHBIC,
TEXHOJIOTUYECKHUE U APYrue 0COOCHHOCTH OpraHu3aiuii, B TOM 4UCJIE UX
B3aMMO/JICMCTBUE C BHELIHEN CPEHOM.

XapakTepUCTUKH, TapaMEeTPhl CTPYKTYPhI YIIPABICHUS, COCTABIISIOIINE
OpPraHU3aIMOHHOIO U TEXHOJIOTHYECKOTO YPOBHEHM BBIOMPAIOTCS 1O pe3ysIbTaTaM
IIUPOKOTO Kpyra padoT, BHITIOJIHEHHBIX B CTPAHE U 332 Py0eKOM 3a TIOCIIeTHES
BpeMs.

IIpenmMeToM ncciieI0BaHus ABIIAIOTCA TEOPUA U NIPAKTUKA PELICHHUS
HA3BAHHBIX BBIIIE 33]]a4 IPUMEHUTEIHHO K MPEANPHUATHAM U 00beTUHEHUSIM,
OTPACIIEBBIM TEPPUTOPHUATILHBIM OpPraHaM YIIPABIICHMUS.

CocTaBisolye OpraHu3allMOHHOTO U TEXHOJIOTHYECKOTO YPOBHEH,
IIapaMeTpbl CTPYKTYPHI YIPABICHUS U LIEJIOCTHBIE XapaKTEPUCTUKNA OAHOTUIIHBIX
OpraHM3alui EPBUYHOTO 3BEHA.



1. Opraau3anys ynpaBJIeHUIeCKIX padoT B OTpac (XapaKTepUCTUKH,
OTpe/IeTIsieMbIE €€ CIICIIU(PHUKON).

1.1. Macmtab opraHu3anuy;

1.2. PaccpetoTOYEHHOCT YIIPABICHYECKUX MPOLIECCOB;
1.3. HecTaOMIBHOCTH yIPaBIEHYECKHUX MTPOIIECCOB;

1.4. B3aumoielicTBHE ¢ BHEIIHUMH OpPTraHU3aIUsIMU;
1.5. YpoBeHb npeIMETHO-0TPACIECBOM CIICHUATIN3al1H;
1.6. Bo3pacT opranuzanuu.

2. Opranu3zanus ynpaBieHUYeCKuX padorT.

2.1. YpoBeHb UHTErpalK YIIPABJIECHYECKHUX CITY>KO 1 MHPOPMAITMOHHBIX CUCTEM

2.2. YpoBeHb TEXHOJIOTHUECKOMN Criennann3aiuy (BHYTpEHHEH U BHEITHEH ),

2.3. UudopmaiinoHHast MOIIHOCTh YIIPABIEHYECKUX paloT;

2.4. PacnipenenieHre pecypcoB MEXK/ly Y4aCTKaMH TEXHOJOTUYECKON 1
MPEIMETHOM CIICIUATIA3ALINY;

2.5. YpoBeHb ONIEpaTUBHOIO PYKOBOJCTBA, IHANA30H PyKOBOJACTBA HOPMBI
YIPABISIEMOCTH;

2.6. YpOBEHb IIEHTPATU3ALIUMN CPEACTB MAJION MEXaHU3AIUH.
3. Opranuzauus Tpyaa.

3.1. [IpuMeHeHrne HOpMATUBHBIX, METOANYECKUX, PETJIAMEHTUPYIOIINX
JIOKYMEHTOB;

3.2. YpoBeHb TPYyA0BOM JTUCITUTLIIUHBI,

3.3. YpoBeHb BHEAPECHUS TIEPEAOBBIX (POPM U METOJIOB OpPTaHU3ALMH TPY/A;

3.4. Ucnonw3oBaHue pabouero BpeMEHU;

3.5. BHeapenue kapT Tpy0BbIX npoieccoB U meponpusituit HOT;
3.6. CpeaHssi YMCIECHHOCTh YIIPABICHUYECKOTO MIEPCOHAIA;
3.7.Wcnonb3oBanue kBanuduKanuu pabOTHUKOB;

3.8. YpoBeHb 0XpaHbl Tpyaa.

4. Opranu3zanus yrpasjieHus1, HapaMeTpbl CTPYKTYPbI YIIPABICHUS B
OpraHu3alluu.

4.1. Kondurypauus cCTpyKTypbl, HPUHIIMIIBI CIICHUATU3ALUNA 3JIEMEHTOB;

4.2. Bunpl cBsi3ell (MaTepuaibHO-3HEPIE€THUECKHUE, TOKYMEHTAlMOHHBIE,
uH(GOPMaIlMOHHbIE, KOMMYHUKALMOHHbIE), NHTEHCUBHOCTD CBA3EH;



4.3. [IponmopioHATEHOCTH (YYHKIIMOHATBHBIX U YIIPABIEHYECKUX CITYXKO;
4.4. llenTpanu3anusi CiIyxo;

4.5 KBanu¢pukanus nHKEHEPHO-YIIPABIEHYECKOTO MePCOHAa;

4.6. Crenenb BHenpenusi ACY;

4.7. CtumynupoBaH#e paOOTHHUKOB.

5. TeXHONOTNYECKU YPOBEHbD.

5.1. YpoBeHb KOHCTPYKTUBHO-TEXHOJOTUYECKUX PEIICHUN;

5.2. YpoBeHb MEXaHU3ALMHI U aBTOMATU3A[UHU YIIPABIEHYECKOTO TPYa;
5.3. Peanu3anus nporpecCUBHBIX TEXHOJIOTMYECKHUX MPOIECCOB;

5.4. YpOBEHb TUCIUILIVHBI,

5.5. CHIXEeHUE pyYHOTO Tpy/a.

6. [Tokazarenu pe3yJbTaTUBHOCTH.

6.1. JlocTrxkeHre yIIpaBIE€HYECKUX LEIIEH;

6.2. BeipaboTka Ha 0JTHOTO PabOTAIOIIEr0 B CTOUMOCTHOM BBIPAKCHUH;

6.3. UnTerpaiibHblii oKa3aTeb AESTEIbHOCTH MOAPA3AEICHUMN, OpraHu3alui,
MPEANPUITUNA, BEACHUSI TEXHOJIOTHYECKHUX IPOLIECCOB B YIIPABICHUYECKOM
anrapare.

Bce nmapamerpsl 1 XapaKTEPUCTUKNA OPraHU3alMi OLEHUBAIOTCS
KOJIM4eCTBEHHO. OJTHU U3 HUX MOJJAI0TCS HETIOCPEICTBEHHON OLIEHKE, TOTa KaKk
Ipyrue TpeOyroT crenuaibHON TEXHUKH U3MEPEHUI.

Ha puc.]l npuBeneHa nocineqoBaTeIbHOCTh OCHOBHBIX 3TAlOB KOMIUIEKCHOTO
aHanu3a. OCHOBHOE BHUMaHUE Ha MepBbIX 3Tanax (0ysoku 1-7) ynensercs
TUIATENbHON CTPYKTYPHU3ALMK, BBIOOPY COCTaBa U 00ECIIEUEHUIO TOHKHON
TOYHOCTHU OLICHUBAHUS NIEPBUYHBIX IAPAMETPOB U XapaAKTEPUCTUK, OTPAKAFOLIUX
OpraHMU3alMOHHO-TEXHOJIOTMUECKHE OCOOCHHOCTH YIIPABICHUYECKUX CITYkKO
opranuzanui. JlocToBepHOCTh OKOHYATEIbHBIX BEIBOJIOB ONPENEISAETCS YPOBHEM
COJIEp>KaTeJIbHBIX MHTEPIIPETALMI PE3YyJIbTaTOB KOJIMYECTBEHHOTO aHAIIN3A.

1 * 7

ConepxaresbHasi CTPYKTYpH3aIUs Bri6op cocTaBa nepBHYHBIX
MapaMeTPOB U XapaKTEPUCTUK napaMeTpoB Jist (PaKTOPHOTO aHATH3a
OpTraHU3aIMOHHO-TEXHOJIOTHYECKOTO CBOJIHBIX

YPOBHS W IOKa3areien OpraHU3aIMOHHO-TEXHOJIOTHYECKIX

3 dexTrBHOCTH XapaKTEPHUCTUK

} }




2 8

IIpenBapuTebHOE OLICHUBAHKE BrrsiBrieHre 6a30BBIX TapaMeTpoOB
[IEPBUYHBIX 1apAMETPOB U OpPraHU3aLMOHHO-TEXHO-TOTUYECKUX
XapaKTePUCTHK XapaKTEPUCTHK

3 l l 9
KoMmoHeHTHBIH 1 paKTOpHBIH MHOroMepHslii aHaJIA3 KOMILIEKCHOTO
aHaJIN3 MHOTOMEPHBIX ITapaMeTPOB BIIUSTHUS

OPraHu3alMOHHO-TEXHOJIOTHYCCKUX
XapPaKTCPUCTUK HA PE3YJIbTaTUBHOCTDH

OpraHu3anuit
4 l 10
KoMmoHeHTHBIH 1 paKTOpHBIH MHoroMepHslii aHaJIA3 KOMIUIEKCHOTO
aHaJIN3 MHOTOMEPHBIX ITapaMeTPOB BITUSTHUS

OpraHu3allMOHHO-TEXHOJIOTHICCKUX
XapaKTCPUCTUK Ha PE3YJIbTAaTUBHOCTDH

OpraHu3aluii
5 l 11 l
OkoHuaTeNnbHas CoAepKaTeIbHAs MIPUYMHHBIN aHAJU3 BIUSHUN
WHTEpIIpETalys napaMeTpoB 1 OpPraHU3alMMOHHO-TEXHOJIOTUYECKOTO
XapaKTEPUCTUK YPOBHS Ha pe3yJIbTATUBHOCTh

OpTaHU3AIMH 110 MEPE €€ PA3BUTHUS BO
B3aUMOJICCTBUU C BHEIIHEH
MPOU3BOACTBEHHOU cpeaoi

;o

OKOHYATENBEHOE OLIEHUBAHIE
MIEPBUYHBIX TTAPAMETPOB H
XapaKTePUCTHK

Puc.1.1. OcHoBHBIE 3TaNbl KOMIIJICKCHOT'O aHAJIM3a,
MPEIIECTBYIOIINE OPTAaHU3ALUOHHOMY ITPOEKTUPOBAHUIO

B oprann3zanmoHHOM IPOEKTUPOBAHUM KOJIMYECTBEHHBIN aHAJIN3 IPOBOINATCS
JUIS 337124 IPOCKTUPOBAHUS CUCTEM JOKYMEHTAIMOHHOTO OOecrieueHus, 3a1a4
(dbopMUpOBaHUA U UCTIOIB30BAHUS PECYPCOB: KAAPOBBIX, TPYAOBBIX, MATEPHAIIbHBIX,
(UHAHCOBBIX, OCHOBHBIX TPOU3BOCTBEHHBIX (DOHOB, HAYYHO-TEXHUIECKOTO
pa3sBUTHS IPOU3BOACTBA, COLMAIIBHOIO Pa3BUTHS TPYAOBOI'O KOJIJICKTHUBA.
Pe3ynbTarhl KOJIMYECTBEHHOTO aHAJIN3a [TO3BOJIAIOT IPOBECTU MTPOPAOOTKY



XapaKTEPUCTHK CUCTEM B paMKax BbIOPAHHOTO BapUaHTa 110 BCEM MapaMeTpam,
BBIIETIUTH CPEAN KOMIUIEKCA YIIPaBIEHYECKUX paboOT Takue padoThbl, KOTOpPbIE
SBJIIIOTCS OJIMHAKOBBIMU B CUCTEMAaX Pa3IMYHOIO THUIIA U HE 3aBUCSAT OT
COJEPKATEIBHO-3KOHOMUYECKOM, COLIMAIbHON WM TEXHUYECKOUN UX crienn (UK,
BBITNIOJIHUTD JaIbHENUIIEE MPOEKTUPOBAHUE CUCTEM.

HauGomee 3(1)(1)6KTI/IBHI>IMI/I 3aPCKOMCHI0BAJIA ce0s1 MaTeMaTHYCCKHe MOICIIN.

Marematnueckue METO bl 00€CIIEUNBAIOT MOJTYYEHHE MHOTOBAPHAHTHBIX
IIPOTHO30B Pa3BUTHS OIIPENEICHHBIX IIPOLIECCOB U SIBIICHUN U UX KOPPEKTUPOBKY BO
BpeMEHHM ¢ ucnosnb3zoanueM K.

[Ipu pemenuu 3a1a4 OpraHu3alyiy yIpaBICHYECKUX OPraHU3allMOHHBIX U
TEXHOJIOTMUYECKUX IPOIIECCOB BCE OOJIbIlIEE 3HAYCHUE TPUOOPETAIOT METOIbI
CTaTUCTUYECKOT0 MOJIETUPOBAHMS, KOTOPBIE 3aKIII0YAIOTCS B HAXO0KICHUH
MaTeMaTHYECKUX (POpMYJI, OTPAKAIOLIUE CTATUCTUUYECKHUE CBSI3U HEKOTOPOTO
LIEJIEBOTI0 NTOKa3aTelst «Y» ¢ 00yCIOBIUBAIOIIUMHU €r0 (PaKTOPAMHU.
OTnM4YnATENBHON YEPTON CUCTEM IIAHUPOBAHUS YIIPABICHYECKUX MPOLIECCOB
ABJIIETCS pa3HOOOpa3ue U pa3sHOPOJHOCTh (PaKTOPOB, XapaKTEPUBYIOLIUX TPYA
yIpaBICHUYECKUX PAOOTHUKOB: IPOU3BOIUTENBHOCTD, (POHIOBOOPYKEHHOCTD U T. [I.
[TpuueM cBsA3b MEXKAY LENEBBIM NTOKa3aTesNeM U (aKTOpUaIbHBIMU TPU3HAKAMU
HEU3BECTHA U UMEET JIOBOJIBHO CIIOKHBIN XapakTep. BeIsiBIeHUE CyIIECTBEHHBIX
(bakTOpOB, BIUSIOUIMX Ha MTOKa3aTesu 3(h(PEeKTUBHOCTHU TUIAHUPOBAHUSA U
BBITNIOJIHEHMSI YIIPABJIEHYECKUX pabOT U MOMCK BUAA MaTEMaTHUYECKON MOJIEINH,
IPUOJIMAKAIOLIEH 3aBUCUMOCTb K (PYHKIIMOHAIBHOW — IEPBUYHAS OCHOBA
MHOTO()AKTOPHOTO ¥ CTATUCTHYECKOTO MOJEIUPOBAHUS PA3IMYHBIX ACIIEKTOB
paloT MO CO3/1aHUI0 OPTraHU3AMOHHBIX U TEXHOJIOTHYECKUX npoueccoB. [Ipu
MIOMOII MaTEMaTUYECKON MOJIEIIN ISl KaXKI0T0 ITPOU3BOACTBEHHOTO
o0veaunenus (I10) u B cpearem no Bcem [1O, MOKHO NOMYy4UTh pacipeiesICHUE 10
T000My U3 (PaKTOPOB.

B KOHEYHOM K€ CUETE LENBI0 CTATUCTUYECKOTO MOJIEIIMPOBAHMS SIBIISIETCS
BO3MOKHOCTh MPOTHO3UPOBAHUS U ONITUMU3ALMH KpUTepUs 3PPEeKTUBHOCTH
ONPEEIICHHOI0 MPOLECCa B TUIINYHBIX YCIOBUSAX.

[Ipexne yem KOJIMYECTBEHHO OLIEHUTh B3aMMOCBSI3b MEXK/y pacCMAaTpUBAEMON
byHkuuen u pakrTopaMu, BIUSIOMIMMU Ha Hee, HEOOXOIUMO BBISIBUTh TEHICHUIUU
UX Pa3BUTHs. JTa 3a7ja4a PEIIaeTCs C MOMOIIBIO IOCTPOEHUS U aHAJIN3a BPEMEHHBIX
panoB. OIHOM W3 BaXKHEUILINX 33/1a4 aHAJIN3a BPEMEHHBIX PSAIOB SBIAECTCS
ONpeIeJICHNE U3MEHEHU I, TPOUCXOIAIINX B JAHHOM SIBJIEHUU, A TAKXKE
BBIYMCJICHNE HANPABJIEHUSA, CKOPOCTH M HHTEHCUBHOCTHU 3TOTO U3MEHEHHS.

TeopeTnueckuil aHaau3 CYIIHOCTA U3y4aeMOro SIBJICHUS, U3MEHEHHE KOTOPOTo
0oTOOpakaeTcsi BPEMEHHBIM PSIZIOM, SIBJIIETCSI OCHOBOM i BbIOOpa KpuBoi. Hamuue u
XapakTep B3aMMOCBSI3EH MeX Ty MoKazaTensiMu SGEKTUBHOCTH YIPABICHYECKOM
JEeSITENIbHOCTH U (PaKTOpaMU, BIMSIONIMMU Ha HUX, U3y4YatOTCs C TOMOIIIBIO pa3IMYHbIX
METOJIOB: MH/IEKCHOTO, TUCIIEPCUOHHOTO, TPpadUuecKoro, aHATUTUYECKUX
TPyNIUPOBOK. B3aMMOCBA3b U Pe3yIbTaThl OCHOBHBIX METOJIOB AHAJIN3A IIPEICTABIICHBI
Ha cxeme (puc. 1.2.). Kak BUIHO U3 peACTaBICHHON CXEMBbI, BCE METObI
UCIIOJIb3yEeMbIE B KOMITJIEKCHOM aHaJIM3€, B3aUMOCBSI3aHbl MEXTy COOOM, & pe3yIbTaThl



Ka)KJIOT0 U3 MOCTEAYIOIIMX METOIOB IOTIONHSIIOT U YTITYOJISIFOT pe3yIbTaThl

NpCAbLAYIINX.

AHaJIN3 HAYMHACTCS C BBISBICHHS TCHACHIIUHM Pa3BUTHS IIPOIecca Mo
npoOeme u mokaszareneit ee appexkruBHOCTH. C ITOH IS0 UCTIOIB3YIOTCS
MOKA3aTe) M aHaJIM3a PSAIOB TUHAMUKY U TIPUEMbI HX 00paOOTKH.

BrigBiieHHe TeHAEHIIUN
Pa3BUTHS BO BpEMEHU

BrisiBJIEHHE B3aMMOCBA3U
MeXAy ITOKa3aTeaaMu

IToka-3 T'pa-¢dp Ananu-t AnHa- Wn-ne Hucnep- Kop-pen
aTenun nyec-K nyec- JINTA-Y KC-HBI CHOH-H SI-IAOHH
aHaIu- ui ecKue u bIii o-perpec-
3a KO€ BBI- rpynim- aHaIn3 CHUOHHBIN
Py aHaIn3
Bpe-Me aHaIn3 paBHHU-Ba IMUPOB- aHaIn3
H-HOT'O Hue KU
psna
BpEMeH-
Brisas- Brisas- Ornenka ITouck
JIeHUe JIeHUe MepbI BHU/IA
Crua-
MK HaJIU-4 BJIMSI-H BJIMSTHUS MaTeMa-T
KuBa- ua u us daxTo-po HYecKOH
HHe Ham-pa daxro- B Ha Mozenu
cpen- BJIE-HU poB Ha paccmar- u
Hell s JVHAa- puBae-m BBISIBJTE-
CBA3H MUKy Bl HHE
TOKa-3 MOoKa3a-T CyILIeCT-B
aTesst eJIb €HHBIX
Onpe-4, Omnpenenenne daxro-po
ene-Hu TpeHAa »
e U3y4aeMOro
M3Me-H SIBJIEHUA
eHuit 3ame-H Komnu- CremneHp Mare-
’ a YyecT-B BJIHSI-HU MaTu-4
BbIUMC-
WHIU-B eHHas P eckas
neHne ’
u-Ayasn OlleHKa MO-/TeJT
HanpbaB JIOCTO-B
P b-HBIX BJIUA-H eD-HOCT b,
-NeHA 3Have- ust p SAB-JIA
CKopoC- HUHI daxro- b [o-111ad
™n cpen-H poB, BJIAA-HA s
WHTEH-C MU po-u3 s dop-m
nou-Ka 3Haue- Be-IeH aJIb-H
HUSIMU ue BIM
pU3-H KOTO-P 0Tpa-:K
O6mas Bu-3y TosyueHue aKoB BIX e-HUeM
TeH-7e aJIbH OIlEHKU COCTaB- B3an-M
H-1[UA ad JIETEPMUHUPO JIA€T 0CBA-3
Kap-T o _ o
pasBu- P BaHHOM B&JIN-1 en
HHa UH
TUS KOMITOHEHTBI y
TpeH-

Puc. 1.2. Cxema KOMIIJIEKCHOTO aHan3a Mokasarenei 3hhekTuBHOCTH




AHQJIUTUYECKUE TPYNIITUPOBKU, 00BEANHSISI MHOKECTBEHHbIC ITPU3HAKH B
OTUYETIMBO BBIPAKEHHBIEC TPYIIIIbI, HATJISAHO MTOKA3bIBAIOT B3aMMOCBSI3b MEXKTY
U3Yy4aeMBbIMU SIBJICHUSMU, TTOCKOJIbKY MPHU UCIIOJIb30BAHUU METO]1a TPYIITUPOBOK
WHJIMBUAYaJIbHbIC 3HAUEHUS 3aMEHSIOTCA UX CPEIHUMU 3HAYCHUSAMU, MECHEE
3aBUCSIIMMH OT PA3JIMYHOTO POJIA CIYHYAWMHOCTEH.

OpHako aHAIMUTUYECKHE TPYNIUPOBKHU HE BCETIa JAIOT OTBET HAa BOIPOC O
dbopme U cTerneHu BIUsIHUS (PaKTOPOB Ha MHTEPECYIONINI HAC MOKa3aTelb
PEHTa0EIbHOCTH.

He packpsiBaeT popMy U CTENIEHb BIMSHUS U UHACKCHBII METO]] aHAJIU3a.
[IpuMeHss MHIEKCHBIN METO/, MIO3BOJISAIOIINN BBIIBUTH BIUSHUE IPUHUMAEMBIX B
pacuet (pakTOpOoB Ha peHTA0EIbHOCTh, Mbl TEM CAMBIM IPUITUCHIBAEM, XOTS Ha
U3MEHEHUE PEHTA0EIbHOCTH BIUSIOT U IpYTe HEOTOOpAaHHbIE (PAKTOPBHI.

Kpome Toro, mepedrciaeHHbIe METOIbI aHaH3a (CTATUCTHYECKIE U
AKOHOMHUYECKHE) JAFOT BO3MOYKHOCTB BBISIBUTH TOJIBKO OOIIIEE BIMSHUE KaXKIO0TO
daxTopa B OTJIEIbHOCTH Ha 3G GEKTUBHOCTD pa3pabOTKX HOBBIX YIIPABICHUECKIX
TEXHOJIOTMYECKUX TpoIieccoB. [Ipy 3TOM OHM OCHOBaHBI HA N30JUPOBAHHOM BIIUSHUU
OT/EIbHBIX (PAKTOPOB U KOJTMUYECTBEHHOM €0 OIIEHKE B KKJIOM OT/IEIBHO B3SITOM
ciyyae. B mporiecce miaHupoBaHus ¥ TPOTHO3UPOBAHUS YIIPABIEHUYECKUX MPOLIECCOB
BCe (DaKTOPBI B3aMMOCBSI3aHbI. B CBsI3M ¢ 3TUM BO3HHKAET HEOOXOAUMOCTh
KOMIUTIEKCHOTO METO/Ia aHaIM3a Moka3atesieit 3(h(eKTHBHOCTH pa3pabOTOK I10
OpraHU3alMOHHOMY TTPOSKTHUPOBAHHIO COMMAIBHBIX CUCTEM, 3aBEPIIAFOIIAM 3TAIloM
KOTOPOTO SIBIISIETCA KOPPEISIIMOHHO-PErPECCUOHHBIN aHAIIN3, TTO3BOJIIOIINM JaTh
KOJIMYCCTBEHHYIO OIICHKY BJIMSHUS B3aMMO3aBHCSIIHX ITOKa3aTeIICH.

1.2.2. Knaccugukauus mooeneit u memooos op2anu3ayuoHHO20
npPOeKmuposanus

B opripoekTrpoBaHur HAXOISIT IPUMEHEHNE PA3TUYHBIC SKOHOMUYECKUE
METO/IbI, BKJIIOUAst aHAIMTUUECKU, CPAaBHUTEIbHBIN, OIAHCOBBIN, HOPMATHUBHBIN U
MaTeMaTU4YeCKHe METO bl 00pabOTKU U aHaIM3a UH(GOPMAIIIH, TPOTHO3UPOBAHUS
pa3BUTHUSI, arperupoBaHus (CBEpTKH) MoKazaTenel. B npouecce ananuza u
MMPOEKTUPOBAHUS YIIPABJICHUYECKUX ITPOLECCOB B PA3JIMYHBIX COUETAHUSIX HA PA3HBIX
sTamax padboT Bce yalle HaXOAAT MPUMEHEHHE TPYIIITUPOBKH, IPUEM PA3HHUII,
METOJIbl MATEMATHYECKOTO IMPOrPAMMHUPOBAHUS, KOPPEIALUOHHO-PETPECCHOHHOTO
aHaIM3a, MaTEMaTUIECKON TEOPUHU UTP, MACCOBOTO OOCTYKUBAHHUS | JIP.

Kak 001acTe NpakTU4eCKO NPOEKTHOM AESITENBHOCTA OPTIIPOEKTUPOBAHNE
IIPOIIIO JUIMHHBIN ITYTh IIOUCKOB U COBEpLIEHCTBOBaHUA. KopHu meTononornu
OPITIPOCKTUPOBAHUS JIeKAT B CHCTEMHOM aHaJH3e, IOATOMY MPHU pa3padboTKe
OPITIPOEKTa 00s13aTENbHO pacCMaTPUBATh HECKOJIBKO €ro BapuaHToB. [Ipunsaro



BapHAHTHYIO IPOPaOOTKY OpraHU3alMOHHBIX CTPYKTYP MPOU3BOIUTE C IIOMOIIIBIO
MaTeMaTUYECKUX MOJIEIEH, OTPAKAIOIIUX BIUSHUAE 3JIEMEHTOB CTPYKTYp Ha
YIPaBJIEHYECKUE BOBMOKHOCTH IMPOEKTUPYEMBIX CTPYKTYP.

Pacnmpenue npakTH4ecKoro UCOIb30BaHUS MATEMAaTHUYECKUX METOJIOB B
OPTTIPOCKTUPOBAHUU TPEOYET, C OHON CTOPOHBI, OPTaHIMUYECKOTO BILICTCHUS yIKE
pa3paboTaHHBIX MATEMAaTHYECKIX METOJIOB B METOJIUKY OPITIPOSKTUPOBAHMS,
MOBBIIIIEHHE MATEMaTUYECKON KyJIbTYPbl OPIIPOEKTAHTOB, & C IPYTOil — YCKOPEHHOTO
Pa3BUTHSL HAYUHBIX UCCIIEIOBAHMH B 00J1aCTH OOIIEH TEOPHH CUCTEM U B 00J1aCTH
MaTeMaTUYeCKUX METOJIOB MOJIECTMPOBAHUS PA3IMUYHBIX OPraHU3aAIUOHHBIX CUCTEM.

B ICJIOM B ITPAKTHUKC OPTaHU3aIIMOHHOTO ITPOCKTUPOBAHU CIIC HC JOCTATOYHO
HCIIOJIB3YIOTCA MAaTCMATHYICCKNUC MCTOIbI. B 3HaunTEILHOM CTEIIEHU 3TO
00BACHSAETCS CI0KHOCTBIO OpraHu3alilMOHHBLIX CUCTCM, OOJIBIINM KOJIUYECTBOM
(baKTOpOB, BIMAIOIINX HA 9TH CUCHBCMBEI.

OcHoBol IIOCTPOCHHA ynpaBHCquCKOﬁ CHUCTCMBEI ABJIACTCA MOJCIIb.

Jns ynpasieHus a000M ynpaBiaeHYECKoM cUCTeMOM, GYHKIIMOHUPOBAHUS
yIpaBIECHYECKOTO anmnapara HeoOX0AMMO CO3/1aTh Moieb. B cBOIO ouepenn
KaXKIasi cCTeMa COCTOHT U3 psia mojacucteM. Ecinm paccmaTpuBath yrpaBieHHE
JielaMy B Ka4€CTBE CHUCTEMBI, TO 3Ta CHCTEMa CKJIaIBIBACTCS U3 PAIa TOJCUCTEM:
ydeTa U pacupeieNieHus] TEXHUYECKUX CPEACTB 10 MOAPa3ICIICHUSIM, aHAIIA3a
Pa3TUYHBIX CTOPOH YIIPABICHUYECKOU IEATETLHOCTH (KOHTPOJIb UCTIOTHEHUS
JIOKyMEHTOB, KOHTPOJIb UCTIOJTHEHUS PEIICHU, aHATN3 TPUHSATHUS PEIICHUH,
MPUHSATHE pelieHu ), GYHKIIMOHUPOBAHUS OOCTYKHUBAIOIINX CUCTEM (MAITMHUCTOK
WJIM MAIIMHOMIMCHOTO OIOPO, apX1Ba, KOMUPOBAIEHO-MHOKUATEILHOTO OTJEICHUS).

JIist Kax 01 U3 MEePEYUCIICHHBIX MTOJICUCTEM MOXKET OBITh CO3/1aHa MOJIEIIb,
JUTSL pa3HBIX TIOJICUCTEM MOTPeOyeTCs pa3IMUHbI MaTeMaTHYECKUH amnmapat (Tad.

1.1.).

TabOmuma 1.1.

MaremMmaTtuueckue MCTOAbI B MOACIIMPOBAHUHN PA3JIMYHBIX CUCTEM

MaremaTudecKkue MCTO/IbI, UCITIOJIb3YCMBIC JIJISI CO3AaHUA
CHCTCM U IMIOACUCTEM

MaremaTtu-uecka Hccnenosanus Kubepne-tuuecku

HanmenoBanune o
s CTAaTUCTUKA onepauyi u € METOJBI
CUCTEM U ITOJICUCTEM
A OIITUMAJTLHOE
IIPOrPaMMHUPOBAHU
e

Aunanus + - -




HCIIOJIb30BaHUA + - -
Tpyaa

IIpoextupoBanue
HOPM TpyZJa

Brmustaue pasnnyHbIx
¢axTopoB (ypoBEHB
MEXaHU3aIuH, CTaX,
BO3PAacT PaOOTHUKOB
U T. JI.) HA YPOBCHb
UTOTOBOTO
TIOKa3aTes - + -
(TpOM3BOAUTETBHOCT
b Tpyna,
ce0eCTOMMOCTb)

CocraBieHue miaHa +
VICITOJTB30BaHUS
000pyI0BaHMU,
MaTepUabHBIX U

TPYJOBBIX PECYPCOB

Cucrema
yIpaBICHUS - - +
MUHHCTEPCTBOM

Cucrema
yIIpaBJICHUS
MPENPUSITHEM,
OopraHu3anuen

Cucrema
YIpaBJICHUS
opa3ieacHuEeM

Psin moacucrem co3naercs Ha 0a3e MCIOIB30BAHUS METO0B UCCICIOBAHUS
oTepaluii 1 ONTUMAIBHOTO MPOTPAMMHUPOBAHUS, IPYTHUE MTOJCUCTEMBI
KHOepHEeTHYeCKUMH MeToaamu (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 af4anTUBHOIro NPOrHO3NMPOBAHUA 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
LeATeNbHOCTH

KnacTepHblit aHanu3

YMpPaB/IeHYECKUX CYHKO

Puc. 1.3. Knaccudukamus Mmoaeneit 1 METo10B OpraHu3alliOHHOTO
MIPOCKTUPOBAHUS

MHorue IHOACHUCTCMBI CO34Aal0TCA Ha 0a3e MCIoabp30BaHus MCTOO0B
MaTeMaTUYECKOM CTATUCTUKH. DTH MCTOJbI UCTTIOJIB3YIOTCA JIJIA aHAJIn3a



Pa3JIMIHBbIX CTOPOH ACATCIbHOCTH opraﬁnsaunﬁ. MaremaTudeckasi CTaTUCTHUKA
SIBIISIETCSI OCHOBOM MCTOAOB, CIYKAIIUX JJIA IIPUHATHA 000CHOBaHHBIX peHIeHI/II\/JI.

JI1s1 aHanv3a pa3InyHbIX CTOPOH AESTENbHOCTA OPTraHU3ALMI HCIIOIb3YIOTCS
pa3JIMYHbIE METOIbI MATEMATUUECKON CTATUCTUKU: PSAJIbI, TUCTICPCUOHHBIN aHAIIN3,
METO/ KOPPEIISILIUH.

CYIHCCTBYIOT OCHOBHBIC 3Tallbl B PCIICHUHU YITPABJICHYCCKUX 3a/1aq C
HCIIOJIB30BaHHUECM MATCMATHUYCCKUX MCTOJ0B UCCIICIOBAHUA onepaunﬁ "
OINITUMAJIBHOI'O IIPOrpaMMHUPOBAHNA. OHpeI[CJ'DHOHII/IMI/I Cpean HUX SABJISAIOTCA:
IIOCTaHOBKA ynpaBHeH‘ICCKOﬁ 3aJ1a41 Ha OCHOBC aHaJIn3a YIPABJICHYCCKHUX
IMpoHecCCOB, IMOCTPOCHUC MOICIIN, NCTOJIKOBAHHC ITOJIYUYCHHBIX PC3YJIbTATOB.

CratucTudyeckre MOJENIN U METOJIbI UCITONIBb3YIOTCS IS OLICHKH U aHAJIA3a
(YyHKIMOHUPOBAHUS YIIPABIEHYECKUX POLECCOB, CACTEM U MPOTHO3UPOBAHHUS
TEHJICHIIUN UX Pa3BUTHS.

CraTtucTryeckre MOJENH YIPaBICHYECKUX MPOLECCOB MOTYT OBITh
uH(pOopMaMOHHbIE U cucTeMHBIE. MHPOpMannoHHas CBA3b OJTHOCTOPOHHSS — OT
MOJEIH NPEANPUITHSA K MoJienn oTpaciu. CucTeMHast MOZENb SIBIISIETCS. COCTAaBHOM
YacThI0 ONTUMHU3HPYEMO crucTeMbl. MH(OpMaIMOHHBIE TOTOKH HOCAT
JBYCTOPOHHHUU XapakTep: OT MOJEIIN NMPEAIPUATHS — K OTPACIEBOU MOJIENIN
(mokasaTenu, COOTBETCTBYIOIINE pealn3alii TOrO UM MHOTO BapHaHTa pa3BUTHS
OPEINpUITHS) U OT OTPACIIEBOM MOJENIN K MOJETU NPEANpUATUS (JaHHBIE O MECTE
aHaAJIM3UPYEMOT0 IPEANPUSITHS B 001LIEH cHCTEME).

CratucTuyeckre MOJIENIN UCTIOJIb3YIOTCA ISl PETPOCHEKTUBHOTO aHAJIN3A,
IIPOTHO3UPOBAHUSI, KOHCTPYUPOBAHUSI AIbTEPHATUB PA3BUTHSL.

CratucTryeckre MOJENH BhICTYNAIOT KaK HHCTPYMEHT (DOPMHUPOBAHMS,
npeoOpa3oBaHus U arperupoBaHusl YIpaBIEHYECKON HH(OpMALIHH.

MaremMaTHKO-CTaTUCTUYECKUE METOIBI IPUMEHSIOTCS Ha CTaJANHU aHAIu3a
IIOJIy4YEHHBIX PELICHUM.

CraTucTuecKkue MOJIeIHN CO CTAOMIBHON CUCTEMON OPUEHTHPOBAHBI Ha
onucanue OyAyIIMX COCTOSTHUI OOBEKTa MPU MOMOIIU SKCPANOSLIUN
3aKOHOMEPHOCTEH ero MoBeJACHMsI B IPOIIOM, IPOJOJKEHUS B Oy IyIIEM TeX
TEHJICHILINH, YTO CJIOKWIKNCH B MPONLIOM. [Ipy MOCTPOEHNU CTaTUCTUUECKUX
MOJENEN TaKOro TUIa IPUHUMAETCS, YTO TOBEJICHHUE YIIPABICHUYECKON CUCTEMBI Ha
BCEM AHAIM3UPYEMOM OTPE3KE BPEMEHU OIUCHIBAETCS OJTHUM U TEM XKE CIIyYalHbIM
IIPOLIECCOM, T.€. IPEATIOIAracTCs OCTOSHCTBO CBOMCTB YIPABICHYECKON CUCTEMBI
BO BpEMEHH. B 0CHOBE KOPPEKTHOTO MPUMEHEHUS CTATUCTUYECKUX MOJEIIEN CO
CTaOMIIBLHON CTPYKTYPOI JIEKHUT OJHA U3 XapaKTEPHBIX OCOOCHHOCTEH
YIPaBIEHYECKUX CUCTEM — UX MHEPLITMOHHOCTH, HEBO3MOKHOCTH CYILIECTBEHHOIO
W3MEHEHHUsI COCTOSHUSI YIIPABIEHYECKOU CHCTEMBI 3a MAJIBIE IIPOMEKYTKH BPEMEHH.

Mopenu ¢ nepeMeHHON CTPYKTYpO OPUEHTUPOBAHHBI HA MOJTyYEHUE
uH(GOPMAIIMU O BOZMOXKHBIX COCTOSIHUSX YIPABIEHYECKOTO0 0ObEKTA IS



Pa3JIMYHBIX YIPABISIIOMUX perieHni. CTaTUCTUYECKUE MOJIENIU C IEPEMEHHOMN
CTPYKTYPOM YUUTBHIBAIOT BO3MOKHBIE KAUECTBEHHBIC U3MEHEHUS B IIOBEACHUU
00BEKTa B pe3ysbTaTe BO3JCHCTBUS HOBBIX YIIPABICHUECKUX PEIICHHM.

Tunel Moaene: HempepbIBHAS PETPECCUOHHAS MOJIENb (IPOCTPAHCTBEHHBIE
BBIOOPKH) CTPOUTCA JUIsl OJHOPOAHOU COBOKYNHOCTH. OCYIIECTBISIETCS
IIOCTPOEHUE PErPECCUM JIJIS1 OJJTHOTO IMOKAa3aTeNsl METOIOM HAMMEHBIINX KBAJAPATOB.

I[I/ICerTHaH MOJICJIb — MOJICJIb, BCC IICPECMCHHBIC KOTOpOﬁ ABJIAKOTCA
AUCKPCTHBIMUA BCIIMYHNHAMMU.

3ajaya opruopOeKTUPOBAHUS — JUCKPETHBIE 3a/1a4, ITH 33Ja4H CTPOSITCS B
pacyere Ha ONpeIeIEHHOE KOJIMYECTBO NPEANPUATUN TPOESKTHBIX BAPUAHTOB,
NO/Ipa3/ieJICHU M, TUIIOBBIX Pa3MEPOB MPEAIPHUITHI, TOKYMEHTOO00pOTA.

BpeMeHHBIe IEpUOAbI B IIPOTHO3UPOBAHUHN — Pa3ACIbHbIC, TUCKPCTHLIC, Y
KaXX10T0 N3 KOTOPLIX €CTh CBOC HAYAJIO U CBOM KOHCII.

OnHOMEpHBIE TMHAMUYECKHE MO OT/ICTbHBIX 00bEKTOB UMEIOT
CaMOCTOSITEJIbHOE 3HAYEHHUE KaK MHCTPYMEHT aHaIu3a TUHAMUKHY TTOKa3aTeleh U uxX
MPOTHO3UPOBaHUsA. VCIIONB3yIOTCS MPU MMOCTPOSHUHN O0IIeH TMHAMUYECKOM
MOJIEIN COBOKYITHOCTH 00BEKTOB. McciieioBaHre NTMHAMUYECKUX PSJIOB
OTJICJILHOTO MOKa3aTesl — HauboJiee paclpoCTpaHEHHBIN CTATUCTUUECKUNA METO/I.

OnHOMEpHBIE BpEMEHHBIE PAJIbl KCTIOJIB3YIOTCS JIJISl aHAIM3a U BBISIBJICHUS
TEHJICHIINI yJeTa Ce30HHBIX KOJICOaHMI.

B o6miem ciydae moctpoeHue Mojiesniel ¢ IepeMEeHHON CTPYKTYPOil O3BOJISIET
pelIaTh 33/1a4M: BBIABICHUE TOUEK MIEPEIOMA 3aBUCUMOCTH, YCTAHOBJIEHUE
XapakTepa rnepexojia (MmiaHoBOe WIH CKaYK0OOpa3HOe N3MEHEHHUE).

JlunaMu4yeckue MOJIeNId Ha OCHOBE MH(GOPMAIIMH 110 COBOKYITHOCTUA OObEKTOB
(6omBIIIOE YKHCIIO OOBEKTOB CO CPABHUTEIBHO KOPOTKUMHU BPEMEHHBIMH PSAJIaMU) —
MO/IEJIH, ONUCHIBAIOIIME N3MEHEHHE YIIPABICHUECKHUX MMOKA3aTeIe B Pa3BUTHH.
[IpumeHstoTCs U1 pacyera IIAaHOB U MPOrPaMM.

Mogenb SBIseTCS TMHAMAYECKOU, €CIIM KaK MUHUMYM OJIHA €€ IIEPEMEHHAs
OTHOCHUTCS K IIEPUOAY BPEMEHU, OTIIMYHOMY OT BPEMEHU, K KOTOPOMY OTHECEHBI
JIPYTHUE TIEPEMEHHBIE.

Hcnonb3yemble B AMHAMAYECKON MOJIEIIA BPEMEHHBIE PSAbI COAEPKAT TPU
AJIEMEHTA — TPEH, CE30HHBIE IIEPEMEHHBIE U CIIyYalHYI0 IEPEMEHHYI0. TpeHn —
JUIMTENIbHAs TeHJIEHUINS U3MEHEHUs NoKa3areisd. Ce30HHbIE IEPEMEHHBIE —
KOMIIOHEHTA, HAKJIa{bIBaeMasi 4aCTO Ha OCHOBHYIO TEHJCHLIMIO — TPEH/ —
NEPUOANYECKHUE BHYTPUTOJUYHBIE KOJIEOAHUS — MOTYT OOBSCHATHCS
TEXHUYECKUMH, SKOHOMUYECKUMH, KYJIbTYPHBIMHU, IIPUPOTHO-KIMMATUYECKUMU
ycioBusimMu. CinyyaiiHas mepeMeHHast — BEJIMYHHA, IPUHUMAIOIIAs B 3ABUCUMOCTH
OT CJIy4asi T€ WIN UHBIC 3HAYEHHUS C ONPEIEIECHHBIMUA BEPOATHOCTIMMU.

Cxema nocTpoeHus MOJIETH:



1. [TocTpoeHre MHANBUTYATbHBIX KPUBBIX JUHAMUKH ITOKA3aTENSI KAXKI0TO
00BEKTa 32 HEKOTOPBIH mepro1. DopMUpOBaHUE TPYIIIHI PEATU3AINNA BEIXOTHOTO
ToKa3aTessi, HalpuMep, HHINBUYaTbHBIX KPUBBIX B BHC HaOOpa TOYCK B
npoctpanctie (Y, T) (mokazarens — Bpemsi).

Ha KPUBBIX TUHAMUKHA rokazaTtesiei BBIJICTIAIOTCA XapaKTCPHBIC TOYKH U
Y4aCTKH.

B ncropun pa3sBuTHs NpEeANPUATUS XapAKTEPHBIMU TOYKAMHU SIBJISIOTCS
MOMEHTBI ITyCKa B IKCIUTYaTalHI0, TOJTHOTO OCBOEHUS IPOEKTHOW MOIIHOCTH U
IIPOEKTHBIX 3HAYCHUM psiia MOKA3aTeNen, MPOBENECHUS PEKOHCTPYKIIMU WIH
BHEJIPEHMS HOBBIX TEXHOJOTHUYECKUX IIPOLIECCOB.

2. IlocTpoeHre TUITMYHBIX KPUBBIX JIJIs1 ONPEAEIEHHOTO XapaKTepHOro
y4acTKa TPAeKTOPUH Pa3BUTH NPEANPUITHS (HaIpUMeEp, 11 IEPUOIA OCBOEHHUSA) U
BBIOOP MPETPUATHSL.

3. Marematuyeckoe OIMCaHueE.

Hccnenosanne anmnapara ynpaBi€HUs U €r0 JOKYMEHTAIMOHHOTO
oOecrieueHus 11eJeco00pa3HO HAYMHATH C PACCMOTPEHUS BXOIHOTO MTOTOKA
JIOKYMEHTOB U €T0 MapaMeTpOB.

JI1s1 TOro 9TOOBI TOJTHOCTHIO ONIPEACIIUTD JOKYMEHTOIIOTOK, ITOCTYIAIOIINN B
anmapar ynpaBJeHHUs, HEOOXOIUMO OIPEACIIUTh:

- MAaTEMATUYECKOE OXKUIAHUE;
- TUCTICPCHIO;

- 3aKOH PACTIPEICICHNS BEPOITHOCTEH, KOTOPOMY TTOAIHHSICTCS
JIOKYMEHTOO0O0POT.

Omnpenenenue 3aK0HA pacIpeiesieHus yIPABICHUYECKONW JOKYMEHTAIUH 1aCT
BO3MOYKHOCTb MPOTHO3UPOBATH MMOCTYIUIEHHUE JOKYMEHTAIMH, YTO MO3BOJIUT
BBIOpATh ONpEIeTIEHHbIE CPEJICTBA OPraHU3aIIMOHHON TEXHUKU U HEO0X0IMMOE
KOJIMYECTBO COTPYAHUKOB ISl 00paOOTKU JOKYMEHTOB.

Oco0eHHO YacTo METObl MaTEMAaTUYECKOM CTaTUCTUKU MPUMEHSIOTCS MTPH
aHanu3e o0bEMOB JOKYMEHTO000pOTa, 3aTpat paboyero BpeMeHu (s
HOPMHUPOBAHUS JOKYMEHTAIIMOHHBIX TIPOIIECCOB), B YaCTHOCTHU IO PE3yJIbTaTaM
XPOHOMETpaXka PAaCCUUTHIBAIOTCS CPEHHE MOKa3aTeIH.

[Ipu IpoEKTUPOBAHUM YTIPABICHYECKUX CUCTEM BO3HHMKAIOT 33]1au
OTIpeJICIICHHS pa3HOOOPA3HBIX XapakTepucTuk. O0IIIee KOTUIECTBO MapaMeTPOB,
OnpeaeNsoumMX (PyHKIIMOHUPOBAHNE CUCTEMBI, BEJIUKO. YUET BCceX (PaKTOpOB MpHU
MPOEKTUPOBAHUM YIIPABICHUYECKUX CUCTEM aHATIMTUYECKUMH METOJaMHU
3aTPyIHUTEIIEH, @ YaCTO U MPOCTO HEBO3MOKEH.

Kpome Toro, B neprox MpOEKTUPOBAHUS YIIPABIEHYECKUX CUCTEM
IMPUHLIUANKAIBHO HEU3BECTHO HAJIMYME TEX WA UHBIX IIPEANOCHIIOK, ABJISIOIINUXCSA



OCHOBOITIOJIArarOIyMH IIPpU aHAITUTUICCKOM UCCICAOBAHNH. HaHpI/IMep,
HEU3BECTHHI TOUHBIN XapaKTCpP IOTOKOB I/IH(l)OpMaIII/II/I, CTCIICHDb B3aMMOCBI3HU
MCIKAY OTACIbHBIMU COCTABHBIMU YaCTAMUH CUCTCMBI. K MCTOJaM HaXOXJICHUA
pCIHCHI/Iﬁ " IIPOBCACHHUA ITPOCKTUPOBAHUA YIIPABICHUCCKHUX CUCTCM OTHOCATCA
MCTOABI MOACITIUPOBAHUA.

K HAaCTOAIICMY BPCMCHHU U3 MCTOAOB MATCMATUYICCKOI'O MOACINPOBAHUA
BBIACIIMIICA CBOCH YHUBCPCAJIIbBHOCTBIO 3(1)(1)CKTI/IBHOCTLI-O MCTOJ UMUTAIITMOHHOI'O
MOACIUPOBAHUA. CYTB 9TOIro MCTOJa B TOM, UTO BCCh ITPOUICCC (I)YHKHHOHI/IPOBS,HI/ISI
CUCTCEMBI paCCMATPUBACTCA KdK COBOKYITHOCTD q)YHKHI/IOHI/IpOBaHI/ISI €C OTACJIIBHBIX
cocTaBHBIX yactei. CucreMa p3.36I/IBaeTCH Ha TaKUC 49aCTH, YTOOBI MOYKHO OBIIO
AOCTATOYHO IIPOCTO (bOpMEUII)HO OIINCAaTh ITOBCACHUC KEDKI[OIZ 13 HUX. 3aTeM
OIMMCBIBACTCA B3AMMOCBA3b MCKAY OTACIbHBIMUA 4aCTAMU CUCTCMBEIL.

HOBGI[GHHC YacTeH CUCTEMBI HNMCCT, KaK IIpaBUJIO, CIIOKHBIN XapaKTCp U
OIINCBIBACTCA COBOKYITHOCTBIO MATCMATHYCCKHUX U JIOTHYCCKHUX OTHOIIICHUM. KpOMe
TOI'o, OHO MOXKCT OBITE H BCPOATHOCTHBIM T.C. OIIPCACIIATLCA KaK BHCITHUMHU, TaK U
BHYTPCHHHUMHU CquaﬁHBIMH ¢)aKTOpaMI/I. MOIIGJ'II) B ICJIOM MOXKCT COCTOATh U3
OYEHB OOJIBIIIOTO YKCJIA COCTAaBHEIX DJIEMEHTOB.

Mopenb ynpaBiieHU€CKOW CUCTEMBI MOKHO TTOCTPOUTH: @) JI0 TOTO Kak
CUCTEMA CIIPOEKTUPOBAHA, C IEJIbIO OMPE/IEICHUS XapaKTEPUCTUK CUCTEMBI, UX
ONTUMM3AIIMHY UM OLIEHKH; 0) Ha ATare MPOEeKTUPOBAHUS CUCTEMBI JIJIsi CPaBHEHUS
pPa3TUYHBIX BAPUAHTOB €€ MIOCTPOCHHUS; B) ITOCJIC 3aBEPIIICHUS IPOSKTUPOBAHUS U
BHEJIPEHUS CUCTEMBI JIJISl TIOJTyYICHHS] HHPOPMAIIHH, JOTIOTHSIOMEH Pe3yIbTaThl
BHEJIPEHUS CUCTEMBI Pa3pabOToK.

[Ipu cocraBiieHNH MOJAEIIN PELIAKOTCS BOIPOCHL: @) IEJIEHUS CUCTEMBI Ha
OTJIeJbHBIE OJIOKU U (POPMATILHOTO ONMKMCAHUS UX (DYHKIIMOHUPOBAHUS; 0)
COCTaBJICHHE (POPMATIM30BAHHOIO OMUCAHUS TOBEACHUSI CUCTEMBI B LIEJIOM; B)
VCIIOJIb30BaHUE TEOPUU BEPOSATHOCTEN NPU UCCICTOBAHUM TUHAMUYHBIX
IIPOLIECCOB, ITOJABEPKEHHBIX TOCTOSIHHBIM U3MEHEHUSAM, HOCAILINM 3a4acTyIO
CITy4alHbIN XapakTep; I') UCIOJIH30BAHUSI METOJJOB MaTeMaTHIECKONU CTaTUCTUKH
JUTsl 0OpaOOTKU U MHTEPIPETALNU PE3YIHTATOB MOJEIUPOBAHUS.

MonenupoBaHHE TIPOIECCOB U CTPYKTYP B YIIPABICHYCCKUX CUCTEMaX
0a3upyeTcsi Ha OCHOBE KOJTMUECTBEHHO-KAaUE€CTBEHHOTO aHaJIM3a OPTaHNU3aluy U
TEXHOJIOTHH JJOKYMEHTAITMOHHBIX TIPOIECCOB, COCTOSHUS JOKYMEHTO000pOTa,
CHUCTEM JIOKYMCHTAIIMH B3aUMOCBS3U JOKYMEHTOB U WX TOKa3aTeseH,
JIOKYMEHTOIIOTOKOB, CITPAaBOYHO-UH(OPMAIIMOHHOTO 00CITY)KHBAHUS, YHCIICHHOCTH
pabOTHUKOB IOKYMEHTAIIMOHHBIX CIIYXO0 H T. 7. B kauecTBe 0OpabaThiBacMoOit
nH(OpMAITUHU BBICTYIIAIOT MOTOKK TPEOOBaHMUIA; BpeMsl 0OCITYKUBAHUS OHOTO
3ampoca; CyMMapHBIE 3KCIUTyaTallHOHHBIE PACXO/IbI OT MPUMEHEHHSI MEXaHUYECKHUX
CPEIICTB Pa3IMYHOTO THIIA TP BHITIOJHEHUH 33IaHHOTO 00beMa paboT Ha KaXKIOM
oTiepaIiy; KOJUIECTBEHHBIC XapaKTePUCTHKU JOKyMeHTooOopoTa. B mporecce
MOJICTUPOBAHUS B TEUCHHUE OIPEICIICHHOTO BPEMEHHU MTPOBOIUTCS HAOMIOACHHUE 32
yIpaBIeHYECKON CUCTEMOM 1 cOop cTaTucThdeckoi nHpopmarmu. OHa KacaeTcs
3arpy3KH pa3IMYHBIX YCTPONCTB CUCTEMBI, BEPOSITHOCTEH MOSIBICHHS TEX WA UHBIX



CI/ITyaI_II/Iﬁ B MOACIIN, HaCTOThI UCITOJIb30BaHUA TCX NN MHBIX onepaunﬁ nin
CpCIaCTB OpFaHI/ISaHHOHHOﬁ 1 BBIYMCIIUTEIIBHON TEXHUKH. HaﬁHeHHBIC 3Ha4YCHUA
MMOABCPraroTCA CTaTUCTUYECCKOM O6pa6OTKC.

HanOonee pacipocTpaHeHO BBIUMCIEHUE MAaTEMaTUYECKOTO OKUIaHUS
(cpenneapupMeTHIECKOr0) M TUCTIEPCUN CITyYaiiHON BeMMuuHbl. OHAKO HEPEIKO
HEOO0XOUM I0ICYUET MOMEHTOB 00JI€€ BBICOKHUX MOPSIIKOB, TIOJIYYEHUE TUCTOIPaMM
pacnpenenenuil. O0paboTaHHBIE PE3YJIbTaThl O3BOJISIOT PEIIATh: IPABUIBHO JIU
BbIOpaHbl TEXHOJIOTHS U OpPraHU3alUsl YIIPABICHYECKUX MTPOLIECCOB.

1.2.3. Mooenuposanue ynpasieHuecKux npoyeccos ¢ ucnoJib306aHuem
Mep PACRONI0NHCEHUS U MeP PACCEAHUSL.
Obwan xapakmepucmuka mep pacnoiodceHus

B opriopoektupoBaHuM NpU UCCIAEAOBAHUM MPOOJIEM YIIPABICHHS TPYAOBBIMU
pecypcaMt, KOJUIEKTUBAMM, COLMAIbHBIM PAa3BUTHEM, YCIOBUSAMHU TPY/a,
OpraHu3aluen TpyJa U T. 1. BO3HUKAET HEOOXOAUMOCTh OINpEAeaeHUsT 00Ien
OJIHO3HAYHOM OLIEHKH 3aMepoB. J{J1s OJIydeHHs TAKOM OLIEHKH BMECTO MHOKECTBA
OTJIEJIbHBIX 3HAYCHNUN N3Y4aeMOT0 IIOKA3aTeNs NCIIONIb3YOTCS CPEAHNE 3HAUCHMUS.

B kax10i1 COBOKYITHOCTY 3HAYEHUM KOJIMYECTBEHHO BBIPAKEHHBIN MPU3HAK
XapaKTepu3yeTcs ONpeeIeHHON BeIMYMHON (YpOBHEM). DTa BeJIMUMHA
OTJINYAETCS OT YPOBHSA 3TOTO IIPU3HAKA B IPYIOM COBOKYITHOCTH.

Tak ypoBeHb KBAIU(PHUKALIMU U CTAX PAOOTHI OKAa3bIBAIOT O0IBIIOE BIMSHUE HA
MPOU3BOAUTENILHOCTD TPYAA.

PaccMmoTpum Ba mpuMepa pacnpeeseHus: CIEHUaIuCTOB MO CTaxy (pHuc.
1.4.).

[To ocu abcruce JaHbl Bapualuy Mpu3Haka (4uciio JieT cTaxa), a o ocu
OpAWHAT — IJIOTHOCTH pacnpeencHus. ['padudeckoe n300pakeHne rpynimupoOBKH
10 CTa)XXy paOOTHI MPECTABISAET PsII pacTpeaeeHusI.

PesynbraTel ananmsa:

1. Ctax BbIlIE BO BTOPOil COBOKYNHOCTH (KpuBas || pacnipenenenus
pacmoJio’keHa rmpaBee ¥ COOTBETCTBYET 00Jiee BRICOKMM 3HAYCHUSIM CTaxka). BeiBoI:
MOJIOKEHHUE TpadKa Ha OCH SBIISCTCS MOKA3aTEIEM BBICOTHI MACCOBOTO YPOBHSI
MpU3HAKa: YeM MpaBee pacnoiokeH rpaduk Ha OCU abCIMCC, TEM BBITIIE MAaCCOBBIN
YPOBEHbB MPU3HAKA.

2.Haubonee npuMevaTeaTbHbIMUA TOUYKaMHU TpadrKa SABISIOTCS: HaYaJIbHas,
KOHEYHas U TOYKa, BOKPYT KOTOPOI COCPEIOTOUYECHO OJIblIee YUCIIO HAOIIOACHHIA.

Havanpasie Touku | u |l rpadukoB cMeIeHs! 10 OTHOIICHHIO APYT K APYTYy Ha
5 ner.
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Puc. 1.4. CpaBHeHuUe TpyIIl CIEIUATUCTOB MO CTAXKY PabOTHI

| — pacnipenenenue cnenuanicToB B IEPBOM OpraHU3ALINH;

Il — pacnipenenenue cnenualnucToB BO BTOPOM OpraHU3alUH.

Touku, BOKpYT KOTOPBIX KOHLEHTPUPYETCS OCHOBHAsI Macca HabOJt0ICHUIH,
PacIoIOkKEHBI B LICHTPAIBHOM YacTu rpaduka U Ha3bIBAIOTCS CPEIHUMHU TOUYKAMH,
WIN CPETHUMU BEJIMYMHAMMU.

Cpe,Z[HSIH BCJIMYMHA BLIPAXKACT KOJIUMYUCCTBCHHYIO OIIPCACICHHOCTD, ABJIASACH
OCHOBHBIM ITOKa3aTEJIEM CTaTUCTUYECCKOMN COBOKYITHOCTH.

B 3aBHCMMOCTH OT XapakTepa CTaTUCTUYECKOW COBOKYITHOCTH PACTIOJIONKEHNUS
B HEU DJIEMEHTOB, €€ COCTABIAIOIINX, UX IPYIIIUPOBKU, OIPEACIIAIOIIUN
10Ka3aTelb, KOTOPBIA JOJHKEH HauboJiee MOJIHO OTPa3uTh 3aKOHOMEPHOCTh
SIBJICHUS, MOXKET OBITh IIPEICTABIIEH PA3IUYHbIMU cpeAHUMU. CpeHIE BETNYNHbI
HIMPOKO UCIIOJIB3YIOTCA JUIsl 0O0OIEHHBIX XapaKTEPUCTUK BCEBO3MOMXKHBIX
MacCOBBIX IporeccoB. C UX MOMOIIBIO YCTPAHSIOTCS HHAUBUAYaJIbHbIE pa3Inyus,



BBIABJIAIOTCA O6I]_[I/Ie YCIIOBUA U 3dKOHOMCPHOCTH, OCYIICCTBIIAOTCA PAaCUYCTHI 110
IMIPOTrHO3UPOBAHUIO U TNIAHUPOBAHUIO, dAHAJIN3 SKOHOMHUYCCKUX SIBIICHUI.

[IprMepamu pa3IMUHBIX TUIIOB CPENHUX 3HAYEHUH, KaXK10€ U3 KOTOPBIX UMEET
TOYHOE OIpPEIEIIEHUE, CIIYKAT M0JyCyMMa KpalHUX 3HaYE€HNW, MEpUINaHa, MOJIa,
cpeaHee apu(pMeTHIECKOE, TEOMETPUUECKOE CPEHEE U TApPMOHUUYECKOE CPETHEE.

Bce Tunsl cpeqHuX UMEIOT OIHO MpocToe oo1iiee cBoiicTBo. CpeHee Beeraa
MEHbIIIE MUHUMAJILHOTO HA0JIF01a€MOr0 3HAYEHHsI K HE  OO0JIbIlIe MaKCUMaIbHOTO
HabmoaeMoro 3HaueHus. Tpu THIa cpeTHUX MOTYT OBbITh MOTYYCHBI U3
cOOpaHHBIX JaHHBIX CIEIYIOIIMM 00pa3oM: MMOIyCyMMa MUHUMAJIBHOTO U
MaKCHMaJIbHOTO Ha0JII01aeMbIX 3HaUEHUI.

Meouana — Takoil pazMep B paHXUPOBAHHOM PsAY, KOTOPBIN KaK Obl I€TUT
COBOKYIHOCTb Ha JIBE€ PaBHBIE YACTU: OJIHA YACTh UMEET 3HAUCHUS BAPbUPYIOLIETO
IpU3HaKa MEHbIIIE, Ipyras — OoJblle, YeM CPETHUIN 3aMep.

PaHXnpoBaHHBIM Ha3bIBAETCS PsiJl, B KOTOPOM YHCJIOBBIE 3HAYEHUS
OTJIEJIbHBIX HAOIIOACHUI CTPYNIMPOBAHBI 0 BO3PACTAOIIEMY WIIH 110
yOBIBAIOIIEMY ITPU3HAKY.

Oco06eHHOCTh MEAHUAaHbl COCTOUT B TOM, UTO JJI1 HCC BBIYMCIICHUS HE
Tpe6yeTc;1 3HATh BCIIMYMUHY IIPHU3HAKA Y BCCX 3JICMCHTOB COBOKYITHOCTH, a
A0CTAaTOYHO PACIIOJOXUTL 3aMCPhI B IOPAIKE NX BO3paCTaHUA.

[Tonb3ysich MeAMaHOM B MPAKTUKE YIPABICHYECKONH PabOThI, MOKHO OBICTPO
ONPENENHUTh CPEIHUN 00BEM BBINIOJHAEMBIX MOIPa3AeICHUSIMU padOT, CpeaHUI
MIPOIICHT BBITIOJIHEHUSI HOPM (KOT/1a HYKHSISL U BEPXHSISI TPAHUIIBI HE (PUKCUPOBAHBI
OTNPEJEICHHBIM YUCIIOM).

Brruncnenre Menranbl UMEET 3HaYEHUE U TOTa, KOrja He00X0 MO
YCTAHOBHUTB KOHTPOJIb 32 XOJIOM TEXHOJIOTHYECKOTO MpoLEecca Npu KOTOPOM
MEPUOJIMNYECKH, UEPE3 PABHBIE TPOMEKYTKH BPEMEHH CHUMAIOTCS 3aMEPHI.
Pe3ynbTaThl 3aMepoOB OTMEUAIOTCS Ha CIICIMAIBHOM KOHTPOJbHOU KapTe (OCh
abciuce — BpeMsi, OCh OpJAMHAT — U3MEHEHHUE TlapaMeTpa).

['padprueckn mearana npeacTaBisieT co00il TOUKY Ha OcH abcuucc,
00J1a1a0UIyI0 TAKUM CBOMCTBOM, YTO NEPIEHAUKYJIISP, IPOBEIECHHBIN U3 ATOU
TOYKH, IETUT TUIoIaab rpaduka pacrpeesieHus Ha e paBHble yactu (puc.1.5.).



qacToTa

50%
naowaam

Me 3HAYEHUA

Puc. 1.5. I'paduueckoe npencraBicHue MeIHaHbI

[IpuBeneHHoe orpeaesieHne MeIMalbl MPaBOMEPHO B TOM Cllydae, Korjaa
I01a1b rpaduka n300pa)xkaeT 4acToTy, T.€. B cliydae U300paxeHus psjia
TUCTOTPaMMOM U TUIABHOM KPUBOM.

Korna B paHKHUpOBaHHOM PsJly YaCTOThI BAPbUPYIOIIETO MPU3HAKA
OJIMHAKOBBI, MEJIMaHa paBHa cpeaHeMy wieHy. Hanpumep, cpeansis 3apadoTHas
naTa pabouux mpeacTaBieHa CIeayoIUMA udpaMu, CrPYNIUPOBAaHHBIMU B
nopsiike Bo3pactanusi: S1; 65; 68; 70; 75;81; 84; 92; 94. CpenunHoe MecTo
3aHUMaeT uudpa 75 — 3T0 U €CTh MeANaHa.

Ecnu B psiie 4eTHOE YMCIIO 3aMEPOB, TO MOPSAAKOBBIM HOMEP MEIMAHBI PABEH
IIOJIyCYMME JIBYX CPEIHUX WICHOB. MIHa4ue roBopsi, MOPsIAKOBBI HOMEP MENAHbI B
YKa3aHHOM PaHXMUPOBAHHOM PsIJI€ paBEH

rae N — 9ucjio 4ICHOB psaa.

KOF}Ia qacToTa IPpU3HAKOB HCOAMHAKOBA, TO HCYHUCIICHUC MCANAHbI JJOJIKHO
YUUTBIBATb BCC IIPU3HAKU.

Menuany B Ka4eCTBE CpeIHEN BETMYMHBI CIEAYET NPUMEHSTh B TEX CIIyYasX,
KOI'/Ia HET MOJIHOM YBEPEHHOCTH B OAHOPOJIHOCTH U3y4aeMOM COBOKYITHOCTH. B
cllydasix O4eHb OOJIBIINX KOJEOaHUI BapbUPYIOLIETO MPU3HAKA CPETHSS
apumeTnyeckas 0y/1eT HaXOIUThCA MO CUJIbHBIM BIUSIHUEM KPalHUX BETUYHH.



Moga npencraBisieT co00ii HanboJIee YacTo BCTpEUarolieecs 3HaueHUe
MI03TOMY B HEKOTOPBIX HA0Opax MaHHBIX MOTYT OBITh JBE WU O0JIee MOJIBI,
UMEIOIINE OJHY U TY)KE YacTOTY.

Mooa — 310 abcuucca TOYKH MaKCUMyMa KpUBOM pacripeaeneHus,
omnpeaensiemas o rpadpuky. CTaTUCTHUECKUN CMBICT MOJIBL: JUISL TUCKPETHBIX
PAA0B — 3HAaYEHHE MPU3HAKA, KOTOPOE Yallle BCEr0 BCTPEYAETCsI; AJ11 MHTEPBAJIbHbBIX
PAA0B — 3HAUEHHE NIPU3HAKA, HA KOTOPOE MPUXOAUTCA HauOOJIbIlas MJIOTHOCTb
pacnpeeneHusl.

I[J'I)I AUCKPCTHLBIX PAJ0B MOJZIda COOTBCTCTBYCT MAKCUMAJIbHOMY 3HAYCHHIO
OpAWNHATLBI, 4 AJIA HHTCPBAJIBHBIX PAAO0B OHA HCUHUCIIACTCA 110 q)OpMYJ'IC:

Al
M, =X, +l————,
Al+ A2
rae X, - Hadajio MOJaJbHOI'0O MHTEpPBAJIA; | — mmmua WHTEpBAaa;

Al - Pa3HOCTDb 4aCTOT MOJAJIBHOT'O U 10 MOJAJIbHOT'O HHTCPBAJIOB,

A2 - Pa3HOCTb YaCTOT MOJAJIbHOI'O U ITOCJIC MOAAJIbHOTO HHTCPBAJIOB.

Moja o3BoJISI€T CYAUTH O Pe00IaAatoeM B JaHHbI MOMEHT YPOBHE
M3Yy4aeMbIX TPU3HAKOB.

PaccMmoTpum HabOp MaHHBIX, COCTOSIINNA U3 OTACTBHBIX ITUGD:
Hawwpre: 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

o 9 7 7 5 19 7 6 5 7 6 5 5
2

9 8 7 9 8 55 6 3 1 1 5 8 0
9

J{nst mpuBEIEHHBIX JAHHBIX MOJyCyMMa KpalHUX 3HAYeHU paBHa 4,5;
MenraHa paBHa 6 ( Tak kak 30-e u 31-e 3HaueHus paBHBI 6), MOJIa TAKXKE paBHA 0,
MTOCKOJIPKY YacTOTa 3TOT0 3HA4YCHUsI paBHA 14, 4TO OOJIBIIIE BCEX APYTHX YACTOT.

Cpennsisi apupmeTnyeckas.



Bripabotka, 06beM padoT, 3apaboTHAas MIaTa OMPEAEsSIOTCS C TOMOIIBIO
cpenneit apupmeTnueckoit. CpenHss apupmeTudeckast UCIOIb3YETCs B TEX
CITy4asix, KOTJa PEelIatoTCsl BOMPOCHI, Ha KaKYIO BEJMYUHY OT/IEIbHBIC 3aMEPhl
OTKJIOHSIFOTCSI T CPEIHEH.

1. Apudmernueckasi CpeIHsS BHIYUCISICTCS HA OCHOBE JIMHEHHOTO YpaBHCHUS
MIEPBOM CTEMEHU KaK YACTUYHOE OT JAEJICHUS CYMMbI 3HAUEHUN BAPbUPYIOIIETO
npusHaka X, X,,..., X, Ha YUCJIO €AUHUI] HAOJIOIeHUs N U BbIpa)kaeTcs

dbopmyoii:

X.
X=X1+X2+X3+...Xn =; '.
n n

Ecnu kaxaomy 3HaueHUI0 X OTBEYaeT 3HAUCHUE JIMHEITHO 3aBUCSIIIETO OT HETO
y=a,+a - X, TO A cpeaHeit apudmeTrndeckoir y mumeeM:

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

CrnenoBatenbHO, CBSA3b MEXAY X U Y COXpaHSET CBOIO CUIIY U ISl UX
CPEIHUX 3HAUCHHUU Y, =a,+a, - X,.

DKOHOMHUS YIIPaBICHYECKUX paOOTHUKOB MO MPOMBIITUICHHOCTH U
MPEANPUATHSIM OIpeaesaeTcs o Gopmye:

3,=4,-P-4,,

rac 2 y T OTHOCHUTCJIbHAA 9KOHOMM: YIIPABJIICHYCCKUX pa6OTHI/IKOB;

q
0a3MCHOM Ir'oJIaX COOTBETCTBEHHO;

Y, - YUCIEHHOCTh YIPaBICHUYECKOTO NEpCcoHasa B IUIAHUPYEMOM U

nd

P — TemmbI pocTa YMCTOM NMPOAYKIIMH B TUIAHUPYEMOM TOJTy TIO CPAaBHEHHIO C
0Oa3UCHBIM T'OJOM.



[Ipenmonoxxum, 4To cpeHeTHEBHAS BEIPA0OTKA OHOTO PabOTAOIIETO B
KOIAPOBAILHO-MHOKUTEIILHOM IOJIPA3/ICNICHUN COCTABIISIET HAa Pa3HBIX MAIIMHAX
CIICTYFOIIIEC BETNYHHBI:

THIC. PYO.
A - 20
B - 31
c - 31
h - 34

Jlist 3TOTO Ciyyas mpocTtas cpefHsis apupMeTuyecKast

20+31+31+34

X = =29 THIC. PYO.

Cpenuss apudMeTrueckas nNpocTas OnpeAessieTCs B TeX Clydasix, Koraa
YHUCJI0 3HAYE€HUM MpU3HAKa OJIMHAKOBO. JIOMyCTHUM, YTO 3aTpaThl TPYJa Ha Pa3HBIX
MalllMHAX Ha BBITYCKE OJIMHAKOBBIX 00bEMOB JIOKYMEHTOB OBbLIN Pa3HbIC 32
paccmaTpuBaeMsblil meproa. Tak Ha mammHe A — 12400 yenoseko-muei, B — 32260,
C—-600, I—1200. B aTom cityyae mpaBujIbHEE ONPEICIUTH B3BEIICHHYIO CPETHIOIO
apu(PpMETHIECKYIO.

Cpennsist apupMeTnyeckas B3BEIlICHHAs paBHa:

B paccmaTpuBaeMoM Hepuojie OHA COCTABHUT:

20012400 + 3132260 + 31 600 + 34 #1200
12400 + 32260 + 600 +1200

X = =281 ThIC. PYO.



Jlst pacueTa cpemHeapuMeTHIECKON B3BEIIICHHOW HHTEPBAILHBIX PSAIOB
pacrpeneneHus HHTEPBabl 3aMEHSI0TCS CBOMMU LIEHTPAMH M UHTEPBAJIBHBIN P
IIPEBPAILAETCS B JUCKPETHBIN.

Hanpumep, TpeOyeTcs HaUUCIUTh CPEAHION0 3apabO0THYIO IUIaTy
yIpaBICHYECKUM PAOOTHUKAM IIPU €€ pacIipeie]ICHIH MEXAY OTJACIbHBIMU
TpynnamM B COOTBETCTBUU C TaHHBIMH Ta0u. 1.2,

Tabmuna 1.2

JlaHHBIE 11 HAYUCIICHUS CpeHel 3apab0THOM IJIaThl YIIPABICHYECKUX
pabOTHUKOB

['pynma 3apaboTHas Lentp Yucno Xo-m,
pabOTHUKOB 1ara, ThIC. WHTEpBaJia X, | paOOTHUKOB,
pyo. , TBIC. m TBIC.
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
X = % =87 ThIC. pYO.

I'eomeTpuyeckasi cpeaHss.

[Ipu onpeneneHny TeMIia pocta 00beMOB BBITIOJIHIEMBIX padoT,
MIPOU3BOJAUTEIILHOCTH TPYy/Aa, MEXaHU3AIMSI U aBTOMAaTH3aIlMK paboT, Temmna
CHUKEHUS CE0ECTOMMOCTH PabOT, COKpAIEHUSI TPYIOEMKOCTH padOT UCUUCIISETCS
CpEIHSS reOMeTpUICCKasl.

IIpu onpeneseHny, BO CKOJIBKO pa3 OTAEIbHBIE 3aMEPBI BBILLIE U HUXKE
CPEIHEN, T.€. IPH ONPEACICHUN OTKIIOHEHUN MEK1y BEJIMYNHAMM, TAKKE
IIOJIY4YaeTCsl CPEIIHSIS, HO YKE CPEAHSASA T€OMETPUIECKAsL.

Hcuncnenue cpeaneil apupmMeTHieckoil OCHOBAHO Ha apu(PMETUIECKOM
MPOTPECCUH, CPETHEN TEOMETPUUECKON — HA TEOMETPUUECKOM.




CormnocraBuM pa3HUILY B BEJIUYMHE U CIIOCOOE UCUUCIICHUSI PACCMOTPEHHBIX
CpelHuX Ha npumepe. Mimerotces 1Ba npenpusTUs: OJIHO BBIMIOJIHSET IIJIaH Ha
150%, a npyroe Ha 80%.

Cpennee apudmeTrdeckoe 3HAUCHHE BBITOTHCHUS TUTaHA IBYMS
MPEINPUITUAMU, T.€. CPEITHEE BBIITOJHECHUE TIJIAHA COCTABUT:

CpenHee reoMeTpUYECKOe MOKAXET TaKyl0 CPEAHION, KOTopast Oy1eT BO
CTOJILKO pa3 MEHbIIIE IEPBOii (00JIbIIIEH) BETMUHUHBI, BO CKOJIBKO Pa3 3Ta ke
Benu4rHa OyAeT Oosibllie BTOPOi (MeHbIIeH). YKa3aHHOE COOTHOIIICHUE MOKET
OBITH BHIPAKEHO T€OMETPUUYECKOMN MPOMOPIIUECHA:

y=150; z=80; X,=?

q

%: - X, =/y-z = /150080 ~110%.

Psiap1, XapakTepu3yrommecss U3MEHCHUEM SIBJIEHU BO BPEMEHH, HA3bIBAIOTCS
JTruHaMUA4YeCKUMU. [Ipu moCTpOoeHUN TUHAMUYECKUX PAIOB UCUUCIIAETCA CPEAHUN
TEMII U3BMECHEHHUS ABJICHUS HA OCHOBE CPEAHEN T€OMETPUUYECKOU.

Hanpumep, 06beM ympaBieHUIECKHX padoT MO MECAIlaM yBEININBACTCS,
TpeOyeTCsl ONpeIeTUTh CPEIHUN TeMIT pocTa 00bema. [lanHbie 00 o0bemMax padoT
M0 MecsIlaM CUCTeMaTU3UpOBaHbl B Ta0. 1.3.

Taomuna 1.3

Jlanubie 00 oOBeMax padoT Mo MecsIam



OO0BeM yIpaBICHYCCKUX Temmn pocta o
paboT MO COCTaBJICHUIO U OTHOIIICHHIO K
Mecaust 00paboTKe TOKYMEHTOB MPEABIAYIIEMY MECSITY
SAuBapn 200 1,00
deBpaib 330 1,15
Mapt 270 1,17
Anpenb 320 1,19
Maii 385 1,20

CpGI[HI/Iﬁ TCMII pOoCTa COCTAaBHUT:

X, =%1e1150117 119012 =5/1,92 =113, T. ¢. 13%.

I'apmonnyeckasi cpeHsisi.

Cpennsisi rapMOHUYECKast ONPENEIAETCA B TOM CIIy4ae, €Clid CPeaHsIs
NpeIHa3HavYaeTCs AJIsl pacueTa CyMM ClIaraeMblX, 00OpaTHO MPONOPLIMOHATIBHBIX
BEJIMUMHE JIAHHOTO MPU3HAKA, T.€. KOT/Ia CYMMHPOBAHUIO MOJIJIEKAT HE CaMU
BApUAHTHI, & 0OPATHBIC UM BEITUYUHBI.

[TokazaTenu cpeaHeit ce0ecTOMMOCTH MPOAYKIINH, CPEIHEN BRIPaOOTKH,
CPEIHETO CPOKa CIIY>KObI MAIIIMH U JPYTHUE OMPEICNIIIOT NCYUCICHUEM CPeIHEH
FapMOHHUYECKOU.

CBs13b MEXKTy HOPMOM BPEMEHH 1 HOPMOM BBIPAOOTKH MOKET OBITH
MPEJICTABIICHA YPABHECHUEM:

B,

y==2,
X

['me Y — HOpMa BeIpabOTKH; B, - MPOJOHKUTEIHLHOCTh padoyero JAHs;

X — HOpMa BpEMEHH.




CpenHsas apudpmeTHueckast TaKOro poja ONpeaessieTcs Mo ICTaHOBKOM
3HaueHus B, u X,, X,,..., X, B BbIpaXXCHHE:

OOt BUA MOTY4EHHON (GOPMYIIBI:

Xy=r
2%

Hampumep, He00X0MMO OTIPEACIIUTh CPEAHIOI0 BHIPAOOTKY
KOIMPOBAIIbHO-MHOKHUTEIILHOTO MOIpa3iefieHnu 3a 5 nHeil. BeipaboTka
XapaKTepu3yeTcs BEIMUYMHAMU, MIPEACTABICHHBIMU B Ta0. 1.4.

Tadn. 1.4

XapaxkTepucTrka BhIpabOTKH

JHu BripaboTka, ThIC. 1.

10
12
14
16
11

g b~ wWw N B

rae n=5, X,,X,,..,X; -BepaboTka B 1, 2, ..., 5 —i aHMU.




=12,25 TBIC. 1.

- 5
’ N 1

1 1
S+
10 12 14 16 11

Ecnu paccuuTaTh cpeHIo0 apuMETHIECKYI0, TO OHA MTOTYYUTCS SIBHO
3aBBINICHHOMU:

< — 10+12+14+16+11 ~126.
5
Omunbka cOCTaBUT:
126-1225 11002935 0 03~3%
12,25 12,25

[IprMepoM NMpUMEHEHUS CPENHEN TAPMOHUYECKOM SABIISIETCS UCUNUCIICHHE
CpEIHET0 BpEMEHU 000pOTa KaluTaja, pa3Hble 4aCTH KOTOPOT0 00paIaloTCcs B
pa3Hoe BpeMs.

[Tycts mepuoasl 060poTta 11 kKaxabix 12500 Teic. eBpo. cocTaistor 10 mer,
10 net, 2 rona, 2 roga qst kaxaeix 12500 ThIC. €BpoO.

Cpennsis rapMOHMYECKasi COCTABJIISCT:

X, = 4 =4+2,7=14815r0/1a
1 1 1
—+—+—+2
10 10 2

WJIn

(124):2,7=17,8 mecsa.

Cpennsist apudMeTndecKast COCTaBIISET:



10+10+2+0,5

2 =225+4=5625r01a, uiu 67,5 Mecsia.

CooTHo1IeHNE MCKAY OTACIbHBIMU BUJaMHU CPCIAHUX MOKCT OBITh
MMpCACTAaBJICHO B BUAC HCPABCHCTBA!

Hcxons u3 ombITa MPUMEHEHHS CPETHUX MOYKHO CHIeNIaTh BBIBOJ, YTO KOTAa
BBIYHCIIACTCS CPEHUN JOKYMEHTO000pOT, 00beM 00pabaTeiBacMoil HHPOpMaIIUH,
CPEIIHASI CKOPOCTh 00pabOTKH IOKYMEHTOB, YIIPABICHYECKOTO Ipoliecca, TO
MOJIB3YIOTCS CpeiHeapu(MeTHuecKoi B3BeeHHOM. Ecnu onpenenstores TeMIibl
pocTa, TO MOJIb3YIOTCS CPEIHEN T€OMETPUYECKOM.

MeTO)]LI KOJINYECCTBCHHOI'0 aHAJ/IN3Aa OLICHKHU HpOI/I3BOIlCTBeHHOI7[
ACATCJIBHOCTH HA OCHOBE CPEIHUX BCJINIUH

[Ipu poBeeHUM KOMITJIEKCHOTO aHaIu3a JIESITeIbHOCTH YIPABICHUECKUX
CITY>KO CTpOUTCSI MaTeMaTU4ecKasi MOJENb MOoKa3aTels pe3yIbTaTUBHOCTH
(00001IEHHOTO TTOKAa3aTeNsl, KOMIJIEKCHOM OLIEHKH). MaTeMaTu4ecKue METoIbl 1
MO/IEIA B OLICHKE JAEATEIbHOCTH MPEANPUITUNA, TOAPA3ACIICHUN SBJISIFOTCS OCHOBOU
KOMILJIEKCHOT'O aHaJIN3a.

YHuBepcaabHbIM METOJIOM 0000IIEHUsI EAMHUYHBIX TOKAa3aTEeIe ¢ yUeTOM UX
YAEIBHOTO BECA SIBISETCS BEIYMCIEHUE CPENHUX B3BELIEHHBIX BEJIMYHH: CPENHEN
apu(pMETUYECKOM, CpeIHEN TEOMETPUUECKOM, CpeAHEN TapMOHUYECKOM.

Bce 3T cpenHre BETUYUHBI MOTYT IPUMEHSATHCS 1Sl TOCTPOCHHUS
KOMILUIEKCHOT'O KPUTEPHUSI.

CuuTaercs, 4To BeTUYHHA CPETHEN TEOMETPUIECKOM JIydIlIuM 00pa3om
o0ecrieuynBaeT BHITIOJIHEHUE TPEOOBAHHI K KOMIIJIEKCHOMY KPUTEPHUIO.

K =20:/K1a'K2a'---'Kr? :Za{/ﬁKia' ]
i-1

€CJIIM: a =1, T0 K= K%, Thne o, - yaIeabHBIA BEC ITOKa3aTens.
1 2 1 1




Ota Gpopmyia mo3BoJsieT 0000IaTh JI00bIE TOKA3aTEeNH, XapaKTePU3YyIOIINe
JESTENbHOCTh KOHKPETHOTO YUPEKACHHSI, TIOApa3AeICHUs, IpoIiecca.

Heobxoaumbie ycIIoBHs BKITIOUEHUS MTOKa3aTeNIel B MPUBEICHHYIO (hopMyITy:

- OTPAXEHUE OJHOM U3 LIEJIEU NEATENBbHOCTH YUPEKIACHUS, TOAPA3ACIICHNS,
npolecca, T.€. HeMOCPEACTBEHHOE OTHOIIEHHE K OLIEHKE KayecTBa U
3¢ HeKTUBHOCTH;

- HaJIM4YMe y MoKas3aTelis BeCoBOU (pyHKIIMH;
- HaJIMYME y MoKa3aTels HAWTy4dllIero Wil HOpPMaTUBHOTO 3HAUCHUS.

O000uIeHHas OlIeHKa NToKa3areyiel (PyHKIIMOHUPOBAHUS YUPEKIACHUN MOKET
OBITh MPEACTABIICHA CIEAYIOIIUM 00pa30oM:

_ 1 Zn: Pi— P q
- .
100 = p
rae K — 00001eHHas O1eHKa; p; - 0a30BbIN TTOKA3aTEb;
p! - peaJbHBIN MMOKAa3aTeNb; g; - K03hPUIUEHT OTHOCUTEIHLHOIO BKJIaa

MoKaszaresis B 0000IMEeHHYIO OIeHKY (KO3(P(PHUIIMEHT OTHOCUTEIBHOCTH BaXKHOCTH
MOoKa3aTes);

N - YUCJIO aHAIIM3UPYEMBIX MMOKa3aTEeIIEeH;

100 — ycmoBue HOPMHUPOBKH TPH POBEICHUN IKCIIEPTHOM OIICHKH.
>.q, =100.
i=1

3a BennuuHy 0a30BOro mokasaressi p, OepyT HOPMATUBHBIE ONITUMAJIbHbIE
WIH CPEIHUE 3HAUEHMsI TT0Ka3aTemeil.

J71s1 BBITIOTHEHUS CPaBHUTEIBHBIX OLICHOK HEOOXO0IUMO OTIPEACIIUTh
K02 dULIEHTHI BECOMOCTH.

Nx OIpCACICHUC BBIIOJIHACTCA ITYTEM OIIpOCa SKCIICPTOB.

Opranuzarus onpoca 1 00paboTKa JaHHBIX BBITTOJHSIOTCS METOIOM
MOCJIEIOBATEIHHBIX CPABHEHUH BEPOSTHOCTHBIMU CIIOCOOAMU U SIBJISIOTCS BEChMa
TPYIOEMKUMH TPOIEAYPAMHU.



PaccmoTpum aHanmuTHYECKHi crocol onpeneneHus K03(pPUIreHTon
BECOMOCTH:

p=p+ 2" s 5.
n-1

Koaddumment Becomoctu onpenensiercs o Gopmylie TMHEHHOM
WHTEPHOJISALNU, TPU 3TOM YUYUTHIBAETCS HE TOJIBKO PAHT Ka)JI0ro KpUTEPHs, HO U
Pa3HOCTb MEXKy HAaUOOJBIIUM 3, U HAUMEHBIIUM £, KO3(PUIIMEHTaMU
BECOMOCTH.

CocTaB BO3MOXKHBIX YaCTHBIX TTOKa3zaresneH 1jis popMupoBaHus
KOMILJIEKCHOTO MokazaTess (K, ) opraHu3aliMiOHHO-METOIMYECKON PabOThI
YIPABJICHUECKUX CIY>K0 HA IPUMEPE KOMUPOBATHLHO-MHOKUTEIHHOTO OTCICHHUS.

K =PePg.. . P&,

rie P, - Ka4eCTBO BBIMOJHSAEMBIX padoT;

P, - YpPOBEHb UX IUIAHUPOBAHUS;

P, - cO3/1aHlEe HOPMATUBHOM 0a3bl;

P, - BHEIpEHHE HOBBIX (JOPM U METO/IOB PabOTHI;

P, - opraHu3zanusi o0OMeHa NePeI0BbIM OMBITOM;
P; - YPOBEHb METOANYECKON TOMOLIM MMOIBEAOMCTBEHHBIM MOAPA3ICICHUSIM;

P, - OpraHu3aiysi KOHTPOJIS 3a XOJIOM BBITIOJIHEHHUS TIJIAHOB, IPUKA30B,
pELICHUN;

ay, Uy ey @, = YACTBHBIN BEC KXKIOTO DJIEMEHTA B 0011I€H 3HAYUMOCTHU
OpraHU3alMOHHO-METOUIECKOM paboThl (MpUHSTOM 32 1).

MeToabl KOJINYECTBEHHOI0 AHAJIN3a YIPABJIEHYECKHUX MPOIECCOB C
HCI0JIb30BAHMEM Mep paccessHus (IMOKa3aTe/isi BApUALUN).

HcxonHas cratuctuyeckas uHGopMaiusa 00 yrnpaBieHYeCKOM NpOoIEecce
MPEICTABIIACTCS YIOPSIOYEHHOM CTATUCTUYECKON COBOKYITHOCTBIO
(rpynnupoBKamu, KIacCU(PUKALMAMU, PAJIaMU pacipeiesieHus).



XapakTepucTUKaMu CTaTUCTUYECKON COBOKYIMHOCTH SIBJISIFOTCS] CPEJITHHE BETUYUHBI.
OpaHako pacyeT TOJbKO CPETHUX BEIMYMH MOKET OKa3aThCsl HEIOCTATOYHBIM IS €€
XapaKTEPUCTUKH, TaK KaK MPU PABHBIX 3HAUCHUIX CPEAHUX KOJeOaHus (BapHalliH )
JPYTUX BEJIMYUH OTHOCUTEIBHO CPEAHUX MOTYT 3HAUYUTEIBHO OTIMYATHCS.

B craTtuctuke oA BapHauHeﬁ INOHMMAKT TaKHUEC KOJITMYCCTBCHHBIC U3MCHCHU A
BCJIMYUHBI UCCIICAYCMOTI'O IIPU3HAKA B paMKax OI[HOpOI[HOﬁ COBOKYIIHOCTH,
KOTOPBIC O6YCJIOBJ'I€HI>I COBMCCTHBIM I[CﬁCTBI/ICM Pa3’INYIHbIX q)aKTOpOB.

Bapuanus nmokaspiBaeT, Kak rpyniupyrOTCs 3HAUEHUS NIPU3HAKA BOKPYT
CpemHeN BeIWYuHbL. [y n3ydeHus U U3MEPEHUS BAPUALIMHU UCIIOJIB3YETCSA CHCTEMA
IIOKa3aTeliel, B KOTOPYIO BXOAAT: BApUALMOHHBIN pa3Max, CpeHee JIMHEMHOE
OTKJIOHEHHE, AUCTIEPCHS], CPEAHEE KBaIpaTUUHOE OTKIOHEHUE, KO3 PULIneHT
BapUaLVU U JIp.

BapuannoHHbli pa3max ABIISE€TCS MOKa3aTeleM KOJIeOJIeMOCTH psa
pacnpeeNeHus U ONpeiesseTcs] Kak pa3HOCTh MEX 1y HauOOJIbLINM U
HAaMMEHBIIIMM 3HAYECHHUEM IIPU3HAKA. JTOT I10KA3aTENb IIUPOKO UCIIOJIB3YETCS B
TEOPETUYECKUX UCCIIEIOBAHUAX U IIPAKTUYECKUX pacueTax.

HemocraTku 3TOr0 nokasarens Bapualnu:
- BIIMSIHUE CITy4ailHbIX (PaKkTOpOB (HA BEJIMUMHY BaApUALIMOHHOTO pa3Maxa);

- HEBO3MOKHOCTb OJJHO3HAYHOI'O OIIPEAECIICHNS BUIA PACIIPEACIICHUS] BHYTPH
pa3Mmaxa;

- 3aBUCUMOCTDB BCIIMYMUHBI TOJBKO OT ABYX KpaﬁHHX 3HAUCHUM IIpHU3HAKa,
BCJICACTBUC YCTI'O BOBHUKACT HCAOCTATOYHOCTD XaPAKTCPUCTHUKH KOJICOJIEMOCTH
9TOI'0 IIPHU3HAKaA,

- OTCYTCTBHC HAI'JLAAHOCTHU BAPbHUPOBAHU IIPHU3HAKA, CBOMCTBEHHOI'O
OCHOBHOM Macce CANHHUIL] COBOKYIIHOCTH,

- CJIy4alHbIM XapaKTep KpalHUX YPOBHEHU psAlla pacupeaeIeHuUs .
Bapuarmonnsliit pazmax R onpenensercs mo gpopmyse:

R=X,, — X

min ?

rac, me , X - COOTBCTCTBCHHO MAKCHMMAJIbHOC 1 MMHUMAJIBHOC 3HAYCHUC

min

MpU3HaKa.

IToka3zarens BapHallMOHHOI'O padMaxa MOXKET OBITH MCITOJIB30BaH B mponeccax
KOHTPOJIA Ka4€CTBA MMPOAYKIMH, OLICHKH POCTa 00BEMOB I[OKYM@HTOO60pOTa,
KOJINYECTBEHHOMN OLICHKH YITPAaBJICHYCCKOI'O IIEPCOHAJIA B pa3JIMYHBIC BDCMCHHBIC
HHTCPBAJIBI.



CpenHee MMHEWHOE OTKJIOHEHUE — MPEACTABISET COOON CPETHIO BEMTUUHHY
a0COJIFOTHBIX 3HAYEHUN OTKIIOHEHUM OT cpeaHel apuMETHICCKOM.

[Ipu pacyere cpeHETO JTMHEHHOTO OTKIIOHEHUSI MOYKHO HCITOJIb30BATh
bopMyIIBI:

a) U1l IPOCTOTO CPEIHETO JIMHEMHOTO OTKIOHEHHUS

S XX
n

6) AJIs1 B3BBCHICHHOI'O CPCAHCTO JIMHEHHOI'0 OTKJIOHCHUSI:

(X -X)m
636 zmi '

rJe, m, - Beca WJIA 4aCTOThl HOBTOPEHUIN COOTBETCTBYIOIIUX BapHUAHTOB
MpU3HaKa.

B xadecTBe npuMepa pacCMOTPUM OIPEICIICHUE MTPOCTOrO CPEAHETO
JIMHEMHOT'O OTKJIOHEHHS MO IMITATHON YMCICHHOCTHU
aIMUHUCTPATUBHO-YIIPABJIECHYECKOTO MEPCOHANa OHOTUITHBIX MPEANPUSITUIA
OTpaciii B pa3IMYHBIX oOyacTsx (tadi. 1.5.).

Tabmuma 1.5.
Pacuer cpenHero TMHEMHOr0 OTKIOHEHUS
Haumenosan [IITaTHas 9YUCIEHHOCTD KomuuectBo | OTkiioHEHUE
He aIMUHUCTPATUBHO-YIIPABJICHYECK | IPEANPUATH | BapUaHTa OT
OpraHu3aIuu Oro mepcoHana 171 CpenHen
aprupMeTHIecK
on




Opranuzanus 328 1 55,4
1

550 1 166,6
Opranuzanus
2 485 1 101,6
Opranuzanus 336 1 47,6
3 218 1 165,4
Opranuzanus
4
Opranuzanus
5
Htoro: 1917 5 536,4

JIns TaHHOM CTaTUCTUYECKOM COBOKYITHOCTH OMPEAEISEM CPEIHIOI0
apu(PpMETUYECKYIO:

X.
2 X0 1917 oo s en
n 5

X =

[IpocTtoe cpenHee MTMHEMHOE OTKIIOHEHUE COCTABJISIET:

__ Z(Xri]— X) _5364

=107,28.

[Tocnennuii mokaszaTenb 00Jiee MOTHO XapaKTepu3yeT pa3Max KojaeOaHwuii, Tak
KakK OH BbIpaXaeT U3MEHEHHE PU3HAKA M0 BCEW COBOKYIHOCTU. Pa3zmMepHOCTh
CPEOHET0 JMHEWHOTO OTKJIOHEHHUSI COOTBETCTBYET PA3MEPHOCTH U3Yy4aeMOTO
MTPU3HAKA.

Jlucniepcust BEIpaykaeT Mepy CTENEHU KOIeOIeMOCTH U3ydaeMoro Mpru3HakKa.
Jlucniepcueit Ha3bIBa€TCsl CPEAHSS U3 KBAAPATOB OTKJIOHEHUS 3HAYCHUN
BapBUPYIOINIETO MPU3HAKA OT €T0 CpeiHel aprudMeTHIECKON.

Hucnepcus onpezensercs no Gopmymam:




2 _ Z(X| - X)Z

mpocTasa AUCIICpCUd: o =
n

1)

Z(Xi - )?)2 -m;
2.m

B3BCHICHHASA AUCIICPCUA: 63233 =

(2)

B otnuuue ot PpaHCC PpaCCMOTPCHHBIX rokasarejen BapHall OUCIICPCHUA
YUYUTBIBACT 3HAK OTKIIOHCHHA, HO HC HMCCT Pa3MCPHOCTH.

Jucnepcust MOKeT OBITh pacCYMTaHa C Y4eTOM €€ CBOMCTB. OTHO U3 HUX
dbopmyaupyeTcs Tak: TUCIePCUsl paBHA CPEIHEMY KBaIpaTy MHUHYC KBaJpaT
cpenueit. Mcxons U3 aToro cBoiicTBa pacuetHbie hopmyssl (1) u (2) mpumyT BUI:

L 2 z x i i 2
JUISL IPOCTOU JUCIIEPCUU: T~ = —(X)
n
3)
. , _2MXS o
JUISL B3BEIICHHOU IUCHEPCUU: O, = —(X)

(4)

HOCJIGI[HI/Iﬁ MCTOA pacucTa AUCIICPCHUHU ABJLICTCA MCHCC TOYHBIM, HO B
3HAYUTEJILHON CTEIICHU YHPOUICHHBIM.

PaccunTaeM B3BEIICHHYO UCTICPCHIO IBYMSI METOJIAMH IO PSTY
pacmnpeneneHus, IpencTaBieHHoMy B Ta0m. 1.6.

Tabmnuma 1.6

I/ICXOI[HBIG JAaHHBIC UL pacucTa AUCIICPCUN

x|

Yuc- O0BeM X,-m, | X — (X, =X)* | (X, =X)?-m, | X? X2.m

70 opra- | O6paba-

THIBAIO-IIIEH




HU3alui | ”HPOp-Mauuu

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

492 984 | +35,3 1246 2492 242064 | 484128

Hroro:
7 - 3197 - - 23198 1483313

OmnpenensieM CpeaHIO0 apu(PMETHUECKYIO B3BEIICHHYIO BEJIMUKHY:

5 _ M- X 3197

636 Zmi 7

= 456,7 TBIC. 3HAKOB

PaccunthiBaeM B3BEIICHHYIO AUCIEPCUIO TOUYHBIM METOA0M 10 popmyre (2):

, 2 =X)*-m, _ 23198

O g = z mi

=3314

PaccunThIiBacM B3BEHICHHYIO TUCIICPCHUIO MPUOIMKEHHBIM METOIOM 10
dbopmyre (4) cornacHo Tabm.1.8:

, 2 mX? (X)? - 1483313

636 zmi

—456,7% = 211902 — 208575 = 3327

N3 pacueToB BUAHO, YTO MPUOIMKEHHBIM METO/T Ja€T HECKOIBKO
3aBBIILIEHHYIO OLEHKY ITHUCIIEPCUM.

CpenHee KBaJpaTHUECKOE OTKIOHEHUE MPECTABIAET COOO0M KBaPaTHBIM
KOPEHb U3 TUCTIEPCUH, B3ATHIM C MOJOKUTEIHHBIM 3HAKOM.




Pa3mepHOCTh qucnepcuu paBHa KBagpaTry pa3MEpHOCTH U3y4aeMOro
MpU3HAaKa, YTO HE BCErJa yJI0OHO MPH ONpPEACIICHUH MEPhI CTETIEHH KOJIeOJIeMOCTH
MpHU3HaKa, CpeHee KBaJIpaTHIeCcKoe OTKIOHEHHE Ooiee MPUTroIHO TpU
OTIPEJICTICHUH MEPhI CTeNeHH KoJieOaeMocTu npu3Haka. CpeHee KBapaTHiecKoe
OTKJIOHEHHE OBIBAET JIBYX BUOB: IPOCTOE U B3BEILICHHOE.

[lepBoe onpexensiercs nmo popmyie:

. /z(xin—X) |

HpI/I pacucTC BTOPOI'0 YUUTBIBAIOTCA BCCA, C KOTOPBIMH BCTPCUYAIOTCA
COOTBCTCTBYIOIIMC CANHUIIBI CTaTUCTUYECCKOMN COBOKYIIHOCTH:

_ Z(Xi B )?)2 -,
o= Zmi

Cpez[Hee KBaAPaTHICCKOC OTKIIOHCHHC, KaK U JUCIICPCUA, MOKCT OBITH
pacCUuTaHO ABYMS MCTOJaMU: TOYHBIM 1 HpHGJ’IHBI/ITeHBHBIM 1 UMCCT PasMCPHOCTDb
HN3y4acMOro Ipu3HakKa.

Paccuntaem CpCAHCC KBAAPATHYCCKOC OTKIIOHCHHUC I psAda paCIIpCaAciICHUA,
MNpcaACTaBJICHHOI'O B Tab. 8. HpI/I HCIIOJBb30BaHMH TOYHOT'O MCTOJAa B3BCIICHHOC
CpCAHCC KBAAPATHICCKOC OTKIIOHCHHUEC COCTABHUT:!

X, —X)%-m
o 2 ( Z ) m 23;98:\/@:
m;

57,57 TBIC. 3HAKOB.

I/ICXOI[H W3 CBOMCTB AUCIICPCHUH MOXKHO OIIPCACINTD B3BCIICHHOC CPCAHCC
KBaAPaTH4ICCKOC OTKIIOHCHHUC HpI/I6J'H/DI(eHHOCTI/I MCTOJOM:

m. - X, _
o, = L—(X)2 = \/@—456,72 =57, 68 ThIC. 3HAKOB.



PaSHI/II_Ia MCKAY BCIMIMHAMMA CPCAHCTO KBAAPATUICCKOI'O OTKIIOHCHMA,
pacCyuTanHasa pa3HbIMU MCTOJAMU, IIpe?)BI:'I‘IaI\/iHO MaJia 1 €10 MOKHO HpeHe6pe%.

[Ipumep: IlycTh mOKa3aTeNp BBINOJIHEHUS 3a1aHKS B IIOAPA3IECIICHAN IS IBYX
MOJIyTOIUN TIO MECSIIaM BhIpaXkaeTcs CIAeAyIOMH nudpamu:

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

Cpennee apudmernyeckoe 00beMa BBIMOJHESHUS 33JJaHU IO 000UM
noayroausMm coctasisier 100%. CteneHb OTKIOHEHUS BBINIOJHEHUS 3aJaHUN OT
100% mo MecsiiaM pa3idyHa U B IIEPBOM MOJIYTOJIUHA 3HAYUTEIBLHO OOJIbIIEe, YEM BO
BTOPOM.

Koneb61eMoCcTh B BBIIOJTHEHUH SaI[aHI/Iﬁ COCTABUT I10 ABYM IIOJYT'OOUSAM!

0,

2 2 2 2 2
:\/15 +10%+5 6+0+1o +20 a7

o,

2 2 2 2 2
:\/2 +5°+3 ;—0+4 +6 _388.

[IpencraBum KBaapaThl OTKJIOHEHUH B rpaduueckoit popme (puc. 1.6.).

225 100 25 400
0 100

25 9 0 16 36

Vil Vil IX X Xl Xl

Puc. 1.6. I'paduueckoe nzobpakeHrue KBaapaToB OTKJIOHEHUH BBIMOTHEHUS
3aJlaHui MOAPAa3/AEICHUEM 10 TOTYTOAUSIM

PaccmoTpennas hopMyna mpuMeHsIeTCs ISl OTpeIeTICHUS KOIeOIeMOCTH HE
CIPYIIIMPOBAHHBIX TAHHBIX.



[Tpu BeIUMCIIEHUY I PSAOB pACTIPEACIICHHS HCTIONB3YyeTCs (hopmyria
B3BEIIICHHOM:

_ Z(Xi _X)Z -,
o= Zmi )

rae m, - Beca (4acToThl).

Pazmax n CPCAHCKBAAPATUYICCKOC OTKIIOHCHUC SABJIAIOTCA pa3MCPHBIMHA
ITOKAa3aTeNsIMU KOJIEOJIEMOCTH IIpU3HaKa U BBIPAKACTCA B TCX KC CANMHHUIAX, YTO U

BapHUaHTHI NIPHU3HAKA.
KoaddunmenT Bapuanun — 6e3pa3MepHbIi ITOKa3aTelb KoJIeOJIeMOCTH
XapaKTepU3yeT OTHOIIECHNUE CPETHEKBAIPAaTHUECKOr0 OTKIOHEHUSI o K CpeaHei

X , BeIpakeHue B %:

v=2.100%
X

OTOT KO3 (HUIUEHT BHIYUCISIETCS B CIIyYasiX, KOTJa HY’)KHO CPAaBHUBATh
CpEOHUE KBAAPATUYECKUE OTKIOHEHHUSI, BBIPAKCHHBIE B PA3JIMYHBIX €AUHULIAX

V3MEpPEHUSL.



1.3. KosimuecTBeHHbIE MEeTOAbI B OPraHU3ALMHU U NPOBEJICHUN BHIOOPOYHBIX
Ha0JII0/ICHUI B OPIIPOEKTHPOBAHUM YIIPaBJIEHYECKHUX MPOLECCOB

3a rmocJieIHIE TOJIbI JUTSl H3yYeHHUST 00hEMOB JJOKYMEHTO000pOTa, 00BEMOB 1
paccTosHUH nepeaadn HHGOPMaIUU 00CIICIOBaHKS PEKIUMOB U BPEMEHH PaOOTHI
000pyTOBaHUS TIOTYYHIIH TUPOKOE PACIIPOCTPAHEHUE HE CIIONTHBIC BEIOOPOYHBIC
HAOIIOICHUSL.

Br160poYHBIN METO] MPUMEHSIETCS B TEX CIIydasx, KOTAa HE0OXOIUMBI
rIIyOOKHI KaueCTBEHHBIN aHAJIN3 YIPABIEHYECKUX MTOKA3aTeNeH, BEISICHEHHE
3aKOHOMEPHOCTEHN MTPOUCXOIAIINX COLUATIBHO-DKOHOMUYECKUX SIBJICHUN, TIPU
CJIOKHOCTH M TPYOEMKOCTH CIUIOIIHOTO Yy4Ye€Ta aHAIIM3UPYEMOIO IIPU3HAKA.

[IpuHIMOIMATFHOE OCHOBAHUE BHIOOPOYHOTO METO/Ia COCTABIISIOT
ompeJieSICHHbIC TPEOOBAHMUSI, BRITEKAIOIIUE U3 TEOPEM TEOPUHU BEPOSTHOCTEH:

- JOCTATOYHOC YHCJIO 3aMCPOB BI)I60pKI/I;
- CHY‘-IEU?IHOCTI) OTO6paHHBIX CANHUL, COCTaBJIIOIMNX BI)I60pKy.

CymHOCTh BBIOOPOYHOTO METO/Ia 3aKITI0YAETCSl B 0TOOpE M3 COBOKYITHOCTH
M3y4aeMoro MaTepuasna Takoh ero 4acTu (BIOOPKH ), KOTOpast TOJKHA
IPEJICTaBISITh BCIO 3Ty COBOKYNMHOCTh. OCHOBHAA 11€JIh JIF000 METOIUKH 0TOOpa —
HOJIyYUTh TaKyl0 BEIOOPKY, KOTOpast IpU OrPaHUYEHHOM 00bEME BO3MOKHO IOJIHEE
BOCITPOU3BO/IMIIA OBl B ce0e CBOIMCTBA M3y4aeMOM COBOKYITHOCTH.

Br16opounoMy 00ciie10BaHHIO CBOMCTBEHHA HEKOTOPAsI MOTPEIIHOCTh B
CPaBHEHHUU CO CIUIONIHBIM, KOTOPasi OPraHUYEeCKH MPHUCYIIA BOOOIIIE TF000MY
BBIOOPOYHOMY HAOJIO/IEHNIO. Y Ka3aHHAS MOTPEITHOCTh WA OMHUOKA HOCUT
Ha3BaHUE PENPE3EHTATUBHOCTH.

[Tpu crutonHOM HAOIIOACHUH BCE €AMHUITBI TAKOTO HAOIOIEHUS COCTABIISIOT
TeHEPAIIbHYIO0 COBOKYIHOCTh. CpenHss apudMeTraecKass Kakoro-JImoo nmpru3Haka
JUTS TeHEPAIbHON COBOKYITHOCTH HAa3bIBACTCS TEHEPAIbHOM CpeIHeH X .
Hampumep, npu npoBeieHn: Mepenucy nepcoHaa, 3aHsITOTO Ha YIIPaBICHYSCKUX
paborax orpaciu B 1980 T., mosrydeHa 4uCIEHHOCTHS666 ThIC.Uel.- 3TO
reHepaibHas COBOKYITHOCTh. Y Ka3aHHAsI TeHepabHasi COBOKYITHOCTh MOYKET OBITh
KJ1accu(UIMpoOBaHa MO Pa3IMYHBIM TPYIIUPOBOYHBIM MTPU3HAKAM: KATETOPUSIM
paboTHUKOB (pabouue, CiryKaiue), ypoBHIO KitaccupuKaimu padouux (pa3psaon),
BO3pacty, npodeccun u 1.1. Ecu B kauecTBe rpynmupoBOYHOTO TPU3HAKA TPUHSATH
YPOBEHb KJTaCCH(PUKAIMK padOUNX, TO B KaUeCTBE IeHEPATLHON CpeTHel Oy et
CpeaHul pa3psa padbouux.

KpoMme cpeHux BeIM4rH, Mbl MOXKEM MOJIYYUTh U OTHOCUTEIIbHBIE BEIMUHHBI.
Hanpumep, Ha OCHOBE TOM e MEPENUCH Mbl MOKEM ONPEAETUTD, YTO IO
KEHILMH B reHepajibHON COBOKYMHOCTH B 1980 r. cocraBisieT 27%. Yka3aHHas
BEJIMYMHA HOCUT HAa3BaHUE T€HEPATbHOM T0JIH.



[Tpu BeIOOpOYHOM 00OCIEIOBAHUH TaK K€, KaK U MIPH CIJIOUIHOM HAOII0IEHUU
OIPENENAIOTCS I0JIU, HO K KQXKJJOMY U3 3TUX MOHATHUH J00aBIIsSETCs ONpeAesIoniee
CJIOBO — BEIOOPOYHBIH.

Br160opodHasi COBOKYITHOCTh — COBOKYITHOCTh €IMHHII, IIOTIABIINX B BEIOOPKY.
Cpennsis apudMeTndecKas u3 3HaYCHUH BCEX €IMHUL] BRIOOPOYHON COBOKYITHOCTH
Ha OCHOBE OITPEJICIICHHOTO NIPU3HAKa Ha3bIBACTCSl BBIOOPOYHOM cpeiHel X .
Bri0opouHoii cpeHeit 1 BEIOOPOUYHOM 710716 CBOMCTBEHHBI, KaK yKa3aHO BHIIIIE,
OLIMOKU penpe3eHTaTUBHOCTHU. Teopusi BLIOOPOYHOTO METO/1a JaeT BO3MOKHOCTD
OTPEJEIUTH CPETHUE ITUX OIIHOOK.

[Ipu oOpa3zoBaHnK BEIOOPOUHON COBOKYITHOCTH OTOOP OTAECIbHBIX
HAOJII0IEHUI MOXKET OBbITh CTy4YailHbIM, MEXaHUUECKUM U cepuitHbIM. Kak u3BecTHO
U3 Kypca CTaTUCTHKH, BHIOOPKA MOKET ObITh IOBTOPHAs U OecroBTOpHAas (Koraa
oTOOpaHHas €IMHUIA OTKJIAJAbIBAETCsl B CTOPOHY). Ilepeuncnennple Bbilie
cllydaiiHasi, TUIIMYECKas U cepuiiHasi BBIOOPKU MOTYT ObITh HOBTOPHBIMH U
OecrioBTOpHBIMU. Mexanndeckuii oToop Bcerga OecrioBTopHbId. Ha npaktuke
HauboJiee YacTo NPUMEHSIOTCS BBIOOPKHU OecrioBTOpHBIE. [IpocTeiium BuaoM
BBIOOPKH SABJISIETCS ClIydaiiHasi BBIOOPKa, COCTABIISIONIAs OCHOBY OOJIBIIMHCTBA
0oJiee CIIOKHBIX METOJI0OB BHIOOPOYHOTO HcciienoBanus. CirydailHblil oTOOp
PaBHOCHWJIEH U3BJIEUYEHUIO kpedus. [Ipu ciydaitHOW BBIOOPKE MpU U3BICUEHHUH
OTIIEJIBHOTO 3aMepa (B BUE 3aIMCH, JIMCTKA) U3 TeHEPaJIbHOI COBOKYITHOCTH
MPOBOSALIMI BEIOOPKY IE€UCTBYET U BEIOMpAET 3aMep Hayral. B cioyuae
MEXaHUYECKOT0 0TOOpa yCTaHABIMBAETCS ONPEEICHHBIN MOPSI0K, 10 KOTOPOMY
pacnoJiaratoTcs BCe €IMHULIBI COBOKYITHOCTHU. [1opsA10K HE CBSI3aH CO 3HAUCHUEM
u3ydaeMoro npusHaka. [locie ycraHoBiIeHHs TOpsiiKa IPOU3BOIUTCS OTOOP.
Hampumep, otoupaercs kaxnas 50-s ankera, 100-s1 v T. 1. U aHKETa, HOMEP
KOTOPOM KOHYAeTCs Ha OJJUH, CEMb U T. [I.

[Tpu TunYeckom oTOOpE BCS reHEpaIbHASI COBOKYITHOCTD MIPEIBAPUTEIHLHO
pa30uBaeTcs Ha OT/ACNbHBIE TPYMIbI SUHUIL, PAOHBI UIIM CEPUH, & BHYTPH YXKe
ATOU TPYIIIBI MPOU3BOIUTCA WHIUBUIyJIbHBIC CITy4alHbIi oTO0op. Hanmpumep, B
MEePENICH BCEX YIPABICHYECKUX PAOOTHUKOB OTOMPAIOT TPYMIIBI 1O TIpodeccusim
(pyxoBoauTenu, peepeHThl, CEKPETAPH | T.J.) U U3 OTOOPAHHOM TPYMIIBI yKe
MIPOU3BOUTCS CIIyIalHBINA OTOOD.

Ecnu Mbl Tpou3BOAMM CEpUNHBIN 0TOOP, TO B €70 OCHOBY 3aKJIIbIBACTCS
MIPOU3BOJIBHBINA OTOOP OMpeAeIEHHBIX PAaOHOB WM MTyHKTOB B TEHEPATLHOM
COBOKYITHOCTH, TIPEIBAPUTETHLHO pa30UTON HA TPYMIHI (TaK XKe, Kak mpu
TUTIAYECKON BBIOOPKE), BHYTPU KOTOPHIX MPOU3BOUTCS CIIONTHOE HAOIIOIEHNE.
Hampumep, umest o0111yto mepenuch, Mbl XOTUM Ha OCHOBE CEPUITHOTO 0TOOpa JaTh
pacrnpeseneHue pabOTHUKOB MO BUAaM pabOT U TaKUM 00pa3oM MOJAOUTH K
OTPEIEICHHUIO TPYAOEMKOCTH 3TUX paboT. [j1s1 3TOro BeIOMpaemM HECKOIBKO
paliOHOB, B KOTOPBIX BCTPEYAIOTCS PAa3IMYHbIE BUIbI CTPOUTEIBCTBA
(MIPOMBIILIEHHOE, KUIUIIHOE, KYJIbTYPHO — OBITOBOE, DHEPIEeTUUECKOE,
CTPOUTEIHCTBO ABTOMOOMIBHBIX AOPOT U T.1.), U B 3TUX pailOHAX MPOBOAUM
YKa3aHHOE HCCIIEIOBAHUE.



3amaya. Pa3oOparh Ha mpuMepax pa3IudHbIe CIIOCOOBI 0TOOpa BBIOOPOUHBIX
COBOKYMNHOCTEW. BO3bMEM TaHHBIE 110 YMCIEHHOCTH YIPABICHUECKOr0 amapara 3a
nBa roja o P® B konnuectBe 159 enquHwUIl.

[TpuBenennsie 159 3amepoB OyaemM paccMaTpUBaTh Kak T€HEPAIbHYIO
COBOKYIHOCTb. Lenb: momy4uTs npeacraBiaeHue 00 3Toi COBOKYITHOCTH Ha OCHOBE
HEKOTOpO# e€ 4acTH, T.€. IMyTéM BBIOOPKH.

YuciieHHOCTH BBIOOPKH onpeaenuM paBHor 16 equaunaM. OtoOpas
yKa3aHHBIMH BBIIIE CIIOCO0AMU BRIOOPOUHYIO COBOKYITHOCTb, BEIUHCIUM
BBIOOPOYHYIO CPEAHIOIO U CPABHUM €€ C TeHEepalibHOM cpeHel. B kauecTse
U3y4aeMoro Mpr3HaKa NpuMeM 00bEM HH(POPMALIMK B «MJIH.3HAKOBY ,
oOpabaTeIBa€MOM B OJJHOWM OpraHU3aI1H.

Bce pa3HOBHIHOCTH BBIOOPOYHOTO METO/1a, KAK YKa3aHO BhIIIE, 0a3UpPYIOTCS
Ha ciaydyaiHOCTH. B OCHOBE CIy4aifHOCTH JICJKUT, KaK U3BECTHO, 3aKOH OOJIBIINX
gucesl. OCHOBHOM CMBICIT 3TOTO 3aKOHA CBOAUTCS K TOMY, YTO €CJIH U3
COBOKYITHOCTHU BbIOpaTh TOCTATOYHO OOJIBILIOE YUCIIO 3aMEPOB, IPEACTABISIOIINX
cllydaliHble BEJIMYUHBI, TO CpEAHss apudmMeTndeckas U3 3TUX 3aMEPOB
IPAKTUYECKHU SIBJIIETCS BEJIMUYMHON, CBOOOHOM OT BIMSHUS Cllydas, T.€. OJIM3Ka K
CpEeaHEN BCE COBOKYITHOCTH.

Jls1 TOTO, 9YTOOBI TOBOPUTH 00 00BEME BEIOOPKH BBEIEM MOHITHE CPEaHEH
KBaJPaTHICCKOU OITUOKH 1

’UZTYB]’ (l)

TZie 0, - CPellHEe KBAIPATUIECKOE OTKIIOHEHHE, XapaKTePU3YIOIIEe MEPY

U3MEHYMBOCTH KaKOTO-THOO0 MPU3HAKA CPEIH SAUHHI] COBOKYITHOCTH: N- YHCIIO
3aMepOB B BHIOOPKE.

[Ipu 5TOM 0, MOXHO paccyuTaTh Mo popmyIe:

T @

®opmyiy (1) MOXKHO IPUMEHHUTD JUIIb B TOM CIy4ae, KOria BHIOOPOYHOE
HAOJI0/IEHUE COCTOUT U3 JACCSITKOB HAOMIOACHUMN, U KOTAa [l €€ MOJTydeHuUs
IPUMEHEHA CXeMa IOBTOPHOI0 0TOOpa



B ciydae ucumncnenus cpeaHeit nmpu 6€cnoBTOPHOM O0TOOpPE MOTydeHHas
BEJTMYMHA OIMOKN KOPPEKTUPYETCS MOMPABKOM, UCUUCIIIEMON TTO (hopMyIie:

1- , (3)

n
N

rae N- 4uCIeHHOCTh FreHepalbHOU COBOKYITHOCTH;

N — YUCIEHHOCTH BBIOOPKHU;

n
N Rons BBIOOPKH.

[TogxopeHnHoe BoipaxeHue B popmydie (3) konedaercst OT Hys 1O €IUHUIIBI.
Ecnu nons BeIOOpKH Masia, TO TOJAKOPEHHOE BhIpayKEHHUE OyIeT OJIM3KO K €IMHULIC U
MOIpaBKa MOYTH HE U3MEHUT BEJTUYMHBI CpPEeTHEH OIMOKH, 1 HA000POT.

[Ipu nprMeHEeHNN MEXaHUYECKON U TUITUYECKO BRIOOPOK OLIMOKHU
OKa3bIBAIOTCSI MEHBIIMMHU, YEM MPHU CayyaliHOM BbIOOpKE. [To3TOMY, MOJB3YACh IPU
BbIOOpKAxX (hopMysamMu OMKUOOK CIy4alHOUM BBIOOPKH, MOJy4nUM OoJiee
JIOCTOBEPHBIE PE3YJIbTATHI.

Bocnonb3yemcst nanHbIMU O0€CTIOBTOPHOM BhIOOpKHU 16 3amepoB: 12,2; 9,0;
10,8; 1,6; 8,9; 55, 3,7, 03; 38, 91, 90; 120; 225, 11,7,
11,9; 6,6.

JI71st OThICKaHUS MPEAEIIOB, B KOTOPHIX 3aKIII0UEHA FeHEpATIbHAS CPEAHSS IS
JTAHHOU BBIOOPKH, ONIPEACIIUM CPEAHIO apu(PMETHUECKYIO BRIOOPKHU:

X = % =10,80 MJIH. 3HAKOB.

JanpHeliye BeIYUCICHHS, HEOOXOAUMBIE JIJIS OJyUYeHUS CpeaHEeN OIMOKN
BBIOOPKHU 4, CUCTEMATHU3UpPYyeM B Ta6.1.7.

= 433 ~52.
\ 16




Tabmuna 1.7

Brraucnenus, He0OX0UMBIE JIJIs1 TIOJTYICHHS CpeIHEN OMMOKHA BHIOOPKH

Ne | Cpennsisa, | OTkiIOHEHHUA KBagpater Yucno [Ipounssenenns
/T _ . . ciIy4yaeB N KBaJpaToB
X OT CpeaHe OTKJIOHEHUI OTKIIOHCHMI
(X—)_() (X_)_()Z Ha YHUCJI0
CJIy4acB
1 11,34 0,16 0.03 1 0,03
16 11,34 0,56 0,31 1 0,31
Hroro
16 432,78~433

OnpenenuM CpeaHIO OMMOKY BRIOOPKH:

Hcumncnum BeMUrMHY MOMPABKU K CPEIHEH OMIMOKE BEIOOPKHU:

\/1_1 =\/ _ 16 _ f090~095

N 159

CkoppeKThpoBaHHAasI CPEIHSS ONTUOKA BEHIOOPKH OMPENCITUTCS BETUINHOM:

=y /1—% ~130095=124

[IpenenbHyt0 OMKOKY BHIOOPKH MPUHUMAEM PABHOW + 3!
HIDKHWN Tipeen X = X —3u/,

BEPXHHIM mpeaen X = X +3u'.

HwxHaui ipenen reHepaibHOW CPEaHEM:

X =10,8—31,24 = 7,08 MJIH. 3HAKOB.

BepxHuii npenesn reHepanbHON CpeIHEN:




X =10,8+ 31,24 =14,52 MJIH. 3HAKOB.

C BeposaTHocThiO 0,997 MOKHO yTBEpPKAATh, UTO TeHEpaTIbHAS CpEaHssS OyAeT
HHUKaK He MeHbIlte 7,08 MIIH. 3HaKOB U HUKAK He Ooublie 14,52 MIIH. 3HAKOB.



2. MIPUMEHEHUE METO/10B UCCJIEJJOBAHUSI OITEPAIINI

2.1. IucnnepCHOHHBINA aHAJN3 B OPITPOEKTHPOBAHUHA

[Ipu paccMOTpEHNN yIPaBIECHYECKOTO SIBJICHHS WIIM YIIPABJIEHYECKOTO
[OKa3aTelsl UCCIIEI0BATENI0 IPUXOAUTCS OTOUPaTh U3 O0JIBIIOrO yucia (pakTopoB
TaKue, KOTOPbIE OKA3bIBAIOT ONPEIEIICHHOE BIIMSHUE HA aHAIU3UPYEMbIN
noka3zarenb. Kak npaBuio, Takux (pakTopoB MHOTO, M BO3HUKAET BOIIPOC O TOM,
KAKHAM M3 HUX CJIEAYEeT OTAATh IIPEAIIOUYTEHUE IIPU IIPOBEACHUMN aHAJIN3A.

K uuciy daxTopos, onpeaenstonmx ce0ecTouMoCcTh padoT, OTHOCATCS:
YPOBEHb MMPOU3BOUTEIHHOCTU TPY/IA, ONPECIISIEMBIN B CBOIO 0Yepeib (PaKTopamu
JIPYToro mopsijKa; Npoa0KUTEIbHOCTh Pa00T; UCIIOJIb30BAaHUE MAIIINH; PUHSTHIC
(GbopMBI pacueToB; MOIIIHOCTh OPraHU3alNN; BHEIPEHUE XO3SIIICTBEHHOTO pacuera !
np. [lepeunciennsie (akTOPhl HE B pABHOM CTENEHU OKA3bIBAIOT CBOE BIMSHUE Ha
YpOBEHb ce0ecTOMMOCTH paboT. OJHUM U3 ONPEAeIIOmuX (HaKTOPOB SBISETCS
(baKkTOp MOIIIHOCTH OpPraHU3aIUH.

JI1s1 Toro 4TOOBI OMPEIeIUTh, HACKOIBKO CYIIICCTBEHHO BIMSET OJIMH HIIH
HECKOJIPKO (haKTOPOB Ha aHAIM3UPYEMBbIH TTOKa3aTesb (IIPU3HAK), TPUMECHSIIOT
cratuctTuueckuit meron, Hocsmuii Ha3Banue [JUCITEPCMOHHOI'O AHAJIM3A.
[Tpu 5TOM UMEETCS B BUY, YTO KKJBIM MPU3HAK U3MEPEH CTATUCTUYECKU U
BapbUPYETCS B COBOKYITHOCTH €IUHUII.

JluciepCrOHHBIN aHAJIN3 COCTOUT B BBIJICJICHUH U OIICHKE BIUSIHUS OTACIbHBIX
(dhakTOpoB (MEXaHU3AIKS, MOIIIHOCTh OPraHU3AI|H ), BEI3BIBAIOIITUX U3MECHYHMBOCTD
HUTOTOBOTO TIOKa3aTes (IIPOU3BOIUTEILHOCTD TPYyAa, ce0ecTOMMOCTh padoT). Jliis
TOr0, YTOOBI MPOU3BECTU TAKOW aHAIN3, AUCTIEPCUs HAOII01aeMOM YaCTUYHOM
COBOKYITHOCTHU PACKJIaJIbIBACTCSl HA COCTABIISAIOIIUE, ONPEICIISIEMbIE CTENEHbIO
BIIMSIHUSI aHAJTM3UPYEMBIX HE3aBUCUMBIX (pakTopoB. Kaxkmast u3 aTux
COCTABJISFOIIUX JIA€T OLICHKY AUCIEPCUU B OOIIICH COBOKYITHOCTH.

[Tpu npoBeaeHNN AUCTIEPCUOHHOTO aHAIM3a Pa3JInYa0T BapUaLUIO
CUCTEMATHUYECKYIO u OCTATOUYHVYHO. Cucrematnyeckoil Bapuaiuen
Ha3bIBAETCS Bapuallvs, BOSHUKAIOIIAS MO]] JCHCTBUEM aHATM3UPYEMbIX (DAKTOPOB,
a OCTaTOYHas — OT JACHCTBUSI MPOUYUX (aKTOPOB, HE YUUTHIBAEMBIX B aHAJIM3E.

Jlist Toro 4yToOBI BRISIBUTH 00a BHJ1a Bapyallii, COBOKYITHOCTh pa30MBarOT Ha
TPYIIIBI 10 BETUYHHE OHOTO WJIM HECKOJBKHMX MPU3HAKOB-(hakTopoB. Ecou
MPOBOJAMUTCS aHAIN3 CEOECTOMMOCTH pabOT, TO COBOKYITHOCTh MOYHO
CTPYHIIUPOBATH, HAIPUMEP 11O MOIIHOCTH, YPOBHIO MeXaHu3amuu | T. 1. [locie
TOTO KaK COBOKYITHOCTb pa30uTa Ha TPYMIIbI, B KAKI0H M3 MOJYICHHBIX TPYIIIT
OTIPECIISIOT CpeHeapruPpMeTHICCKOE 3HaUeHHEe. Hapsay ¢ 3TUM BBIUUCIISIOT TaK¥Ke
1 OOIIYIO CPETHIOK aprU(PMETHICCKYIO ISl BCEH COBOKYMHOCTH. OTKIIOHCHUS OT



cpenHel apudMeTHIECKOr Bcel COBOKYITHOCTH, BO3BEICHHBIC B KBAAPAT U
MPOCYMMHUPOBAHHBIE, AIOT BEIMYMHY CUCTEMATHUECKOW BapUallvu.

JIns onpenesieHyst OCTaTOYHOM BapHUalluy HaXOAAT B KaXKJIOU IPYIIIIE CYMMY
KBaJIpaTOB OTKJIIOHCHWI 3HAYEHUI MPU3HAKA OT IPYIIIOBOrO CPEIHETO, a 3aTEM
CKJIQJIBIBAIOT NIOJIYYEHHBIE CYMMBI.

N3 Kypca CTaTUCTUKU U3BECTHO, YTO (10 IPABUITY CJIOKEHHS BapUallnii)
CyMMa cuctemMaTuyeckoil u ocrarouHoit Bapuanuu naét ObIIYIO BAPUAIINIO,
KOTOpasi MOXET OBbITh HalJIeHa, €CIIU PaCCUUTATh KBAJAPaThl OTKIIOHEHUM KaXJ0TO
3aMepa OT CPETHEN CBOEW COBOKYITHOCTH.

JI151 BO3MOKHOCTH COIOCTABJICHUS YKAa3aHHBIX CYMM KBaJpaTOB BBOJSAT
MOHATHE YKCIa CTENeHeN cBOOO bl Bapualuu. Eciau BapbrupoBaHue N NEpeMEHHBIX
HE OrpaHU4eHO, TO OHO UMeeT N-1 crenenen cBOOOIbI.

OT menmeHus CyMMBI KBaJIpaTOB OTKJIOHEHUH Ha COOTBETCTBYIOIINE UM YHUCTIA
CTeTieHel CBOOOIbI BapHaIIUX MTOTYJIAIOTCS JUCTIEPCHH: TI0 (pakTOpaM, ocTaTouHas
u o01as.

YacTHOE OT JIeJICHUsI CYMMBI KBaJIpaTOB OTKJIOHEHUI HA YUCIIO CTETICHEH
CBOOO/IbI HA3BIBACTCS IUCTIEPCHUEH HA OJIHY CTETIEHb CBOOOIBI.

CucreMaTrueckasi Bapuaiusi MOXKET AaTh HECKOJIBKO AUCIIEPCUH, €CITU MBI
MPOBOJIUTH aHAJIM3 TI0 HECKOJIBKUM (haKTOopaM, HalpuMep, 1o 3aBUCUMOCTH
ceOEeCTOMMOCTH OT YPOBHsI MeXaHu3auu (pakTop A), MOIITHOCTH OpraHU3AINH

(¢pakrop b) u T.1.

CaMo Ha3BaHUE aHAIN3A — OUCHEPCUOHHDBLIL — OTIPEJIEISIET U €T0 COAEPIKAHNE,
T.€. IPOBEJICHUE aHAJIN3a IIPH IIOMOILM CPAaBHEHHUs qucriepcuil. Tak, HaxoasT
OTHOILIEHUE JAUCTIEPCHM, BBIPAXKAIOLIUX MO Pa3HbIM (PakTopaMm, CUCTEMaTHUECKYIO
BapHalrio, K OCTATOYHOM AUCHEPCHUU U MO BEIUYMHE 3TOT0 OTHOUIEHUS CYIAT,
HACKOJIbKO CYILIECTBEHHO BO3JIEUCTBHE JTAHHOTO (haKTOpa Ha U3ydyaeMblil TPU3HAK.

Takum 00pa3om, MaTEMAaTHIECKOE BBEIpaXKCHUE OOIIECH TUCTICPCHHI
XapaKkTepUu3yeTcs CIAEAYIOIIUM BbIPAXKEHUEM:

rae N- oOliee Yuciio 3aMepoB;
N-1 — yucno crerneHer cBOOOIbI;

Xij - MHIMBUAYaJIbHOC 3HAYCHUC IIPU3HAKA,

X - cpennss apupMeTHUIECKas BCell COBOKYITHOCTH.



Jucnepcus no pakTopam, XapakTepuyemasi CACTEMaTHIECKON BapHaIieH,
ONPEIEINSIETCS CIETYIOUIUM BBIPAKEHUEM:

rae K — gucio rpyr, Ha KOTopble pa30uTa COBOKYITHOCTS;
k-1 — gymcio cTeneHeit cBOOOABI MY TPYIIIAMH;

N, - YMCJIO 3aMEPOB B IPYIIIAX;

X, - cpemHsas apuMeTHIECKast TPYIIIIHI;

X - cpenHss apudMeTHUECKas BCC COBOKYITHOCTH.

Jucnepcus octatouHast onpeaensercs no Gopmyse:

2 1 v \2
Docm:n_kZJ:(le_X]) .

[To oKOHYaHMU pacyeToB JUCTIEPCUH (PAKTOPHATIBHON U OCTATOYHOU U
paccuMTaB BEIMYHMHY OOLIEH AUCIEPCHUU, HO HE PACCUMTHIBAS €Ile KaXIYI0 U3 HUX
Ha OJIHY CTENE€Hb CBOOOIbI, MBI MOKEM ONPEIETUTh CTENEHb BIUSHUS
uccneayemoro pakropa u mpouux GakToOpoB HA OOIIYIO JUCTIEPCHUIO.

OTO BIUSHHUE OonpecACILICTCA KOPPCIIIIUMOHHBIM OTHOICHUEM

2 2
2 _ Dcucm . 2 Docm .
ncucm

- Dz 1 nocm DT !

(7]

2 _ 2 2 _
77061,{4 - ncucm + ﬂocm - 1 '

Ha ITPAKTHUKEC IIPHUHATO HE JCJIUTh CYMMY KBaJApaTOB OTKJIOHCHMU OTACIIBbHBIX

3HAYEHUH OT YaCTHBIX CPEIHMX (TI0 TPYIIaM) U O0IIeH cpeTHeH Ha YUCIIO CTereHen
CBOOO/IbI, & HAXOUTh JIUILIb CYMMY.



B kadectBe 6a3bI 1151 CyKACHUS O 3HAYMMOCTH OIICHOK JHUCTIepCUen
MOJIB3YIOTCS CIIEIMAIbHBIMU TaOJUIIAMU, B KOTOPBIX JIA€TCS 3HAUCHUE KPUTEPHs
F,. B 5Tux Tabnuuax gaHHble F, MCYMCIIEHBI IO CTENEHAM cBOOOARI (N-1).

Ecnu nonyuennoe 3nayenne F, ((pakTHYECKOE) OKAKETCA MEHBILE

Ta0JIMYHOTO, TO JEHCTBUE UCCIeAyeMOro (hakTopa MpUHUMATh BO BHUMAHUE HE
CIIeNIyeT, a ecnu F, OoJibllie MPUBEAECHHOTO B TaOJIUIIE, TO paCCMaTPUBAEMBIi

(baKTop CYIICCTBCHHO BJIMACT HA UIBMCHUYHUBOCTDL CPCAHUX 3HaII€HI/II>'I, H 1o
HGO6XOI{I/IMO YUYUTBIBATH B aHAJIN3C.

YkazanHas Benmu4uuHa F, onpenensercs o popmyie:

2
F = Dcucm
2 DZ !
ocm

rae D?

cucm

u D? - MCUMCIICHBI HAa OJHY CTETIEHb CBOOO/IBI.

Crnemyer OTMETUTBD, UTO TIPH BBIYMCIICHHH OTHOIICHHSI TUCIIEPCUI BCeTia B
YUCJTUTENIb HEOOXOAMMO CTaBUTh OOJBIIYIO BEIMYHUHY TUCIIEPCHUH, UTO
00yCIIOBJIEHO 0COOBIM CMBICIIOM KPUTEPHS CYIIIECTBEHHOCTH, U3JIaraeMbIM
noApOOHO B Kypce CTaTUCTUKU.

YuuTbeIBast U3JI0KEHHOE BHIIIE, pa3depemM mpuMep AUCIIEPCUOHHOTO aHaIN3a
MIPY OLICHKE BJIMSHUS HA UTOTOBBIN MOKA3aTENIb OJJHOM HE3aBUCUMOW MEPEMEHHOM.

[Tpumep. Bo3pMeM HEKOTOPYIO COBOKYITHOCTh OpraHU3allui, BHITOJIHSIOIINX
paboThI MO 00pabOTKE JOKYMEHTOB U MTPOBEIEM aHAJINU3 3aBUCUMOCTH 00bEMOB
BBITIOJHAEMBIX pa0OT, XapaKTEPU3YIOIUX MOIIIHOCTh OPTaHU3AIUNA OT
YUCJIEHHOCTH PaboYHX.

JlanHbple cucTemMaTu3upoBaHsl B Ta0u. 1.8. [To o0beMaM BBIMOTHAEMBIX PaboT
1IU(PHI TOCTPOCHBI B PAHKUPOBAHHBIHN PSII.

Tabmuma 1.8
Ne O6bem Yucnennocts | Ne /i | OObeM pabot, | UunciaeHHOCTD
n/n | paboT, MJIH. COTPYJHUKOB MJIH. 3HAKOB | COTPYAHHUKOB
3HAaKOB MBI, uen. MBI, 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
3) 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 ananuze pssia BCIOMOTAaTENbHBIX MAaTEPUATIOB ObLIO BBISBJICHO, YTO MPU
u3MeHeHUH 00beMoB padoT oT 10 10 15, oT 15 1o 20 MiIH. 3HAKOB MIPOUCXOAST
M3MEHEHUS B COOTHOILICHUH TEMIIOB POCTa OOBEMOB M YUCIEHHOCTH COTPYIHUKOB.
Pa3o06neM 00111yt0 cOBOKYMHOCTH (N=15 HaOmoaeHUsIM) Ha 3 TPYIIIbI (CEMENUCTBA) €
o0bemamu padot B nepBoii rpynme n, ot 10,0 o 15,0 MyiH. 3HaKOB, BO BTOpOH h,

ot 15,1 no 20,0, B Tpetsent ot 20,1 1o 30,0 MitH. 3HAKOB.

CoBOKYITHOCTB pa300beTCSA Ha YaCTH, B KAXAYIO U3 KOTOPBIX BOUJIET 1O 5
3aMepoB (n,=n,=n,).

Takum 00pa3om, B IEpBYIO Ipynmy n, momaaarot 3amepsl 1-5. Cpenuss
apu@MeTHdecKas dTOU rpyIIbl o 00bemMam padoT coctaBut 11,7 MITH 3HAKOB.

st aToro o6bema paboT cpefHsis apudmeruyeckas 1Mo YUCICHHOCTH
COTPYIHHUKOB Ha |1 MJTH. 3HAaKOB 00beMa paboT, KOTOPYIO Mbl TPUHUMAEM B
Ka4eCTBE BapbUPYIOIETo MpU3HaKa-pakTopa X,, COCTABHT:

291+ 243+ 250 + 246 + 255
5

X, =257 4ell.

Bo BTOpyto rpymiy n, otHecensl 3aMepsl 6-10. Cpeaauii 00bemM padoT
coctaBut: 17,7 muiH. 3HaKkoB. Cpefusia apudmeTrnyeckas 1o YMCICHHOCTH IS 3TOU
rpynmel X, = 243.

B tpetsio rpyniy n, otHeceHsl 3amepsl 11-15. Cpennuit o0beM padboT

cocTaBuT: 26,9 miH. 3HakoB. Cpennsis apuMeTudecKkas 1mo YuCACHHOCTH JIJISl ATOU
TPYIIBL X, = 2294el.

Cpennsas apudpmeTHIecKast o YMCICHHOCTH pabOYMX MO BCE COBOKYITHOCTH
X =243 4yen. npu cpenHem oobeme 18,0 MITH. 3HAKOB.

JlanpHeiiniee BRIYUCICHUE CUCTEMAaTHU3upyeM B Tabi. 1.9.



Ta0muma 1.9

Pacuétpl, He0OX0AUMBIE TIPU MOBECHUH TUCTIEPCUOHHOTO aHAIN3a

[oxazarenu OO0OBeMbl BBITIONHAEMBIX PadOT, MJTH. 3HAKOB
10,0-15,0 15,1-20,0 20,1-30,0
Bapuantbt 291,243,250, | 254,245,220, | 26,265,202, n=15
YHUCIEHHOCTH
COTPYAHUKOB 246,255 258,238 216,236
CymMMBI 1285 1215 1145 Z = 3645
BapHaHTOB X
YacTHble cpeiHHe 257 243 229 X =243
OTKIOHEHNE +14 0 -14
YaCTHBIX CPETHUX
OT o01IEei
cpenHei
Kgazparer 196 0 196 DZ,. =196e5+196e5+0e5=1960
OTKJIOHCHHI ‘
YaCTHBIX CPETHUX
OT 0o01IeH
cpenHei
OTKIOHEHHE +34,-14, +11,+2, -3,+36,
BapHaHTOB OT
‘IaCTHOﬁ CpeHHeﬁ '7,‘11,‘2 '23,+15, ‘27, ‘13,
-5 +7
KBazgparst 1156,196, 1214, 9,1296, D2 =1526+904 + 2252 = 4682
OTKJIOHEHHMI oo
BAPUAHTOB OT 49,1214 529,225, 720,
YaCTHOH CpeaHe o5 169,49
D> =1526 | > =904 D =2252
OTKIIOHEHHE +48,0, +11,+2, -17,+22,
BapHaHTOB OT
O6HIGI>’I CpeHHeI‘;I +7,+3, '23,+15, '41,'27,
+12 -5 -7




Koamparot | 230445, ) 1214, 289, DZ,, = 2506+ 904 + 3232 = 6642
OTKJIOHCHUU
BAPUAHTOB OT 9,144,0 529,225, 484,49,
obriieit cpeHeit Z: 2506 - 1681
Z =904 729
> =3232

B Ta6J]I/IHe CUCTCMATHU3UPOBAHDbI paC‘-IéTBI, H€O6XOI[I/IMBI€ ITIPpH ITOBCACHHUN
JMCTIEPCUOHHOTO aHanmm3a. [loryueHHbIe TaHHBIC XapaKTEePU3YIOT TUCTIEPCUH OOIITHE
(meBuaIIO):

2 2 2
Doﬁm = Dcucm. + Docm.

[IpakTryeckn 0OBIYHO PACCUUTHIBAIOT BEIMYHHY CUCTEMATUYECKON
(bakTopuanbHOI) nucnepcun D’ ¥ BenWYHHY o0mmel nucnepcun D7, a

BEJIMUYMHY OCTAaTOYHOM (CITydyallHOM) AMCTIEPCUH ONIPEEISIIOT KaK OCTATOK MEXIY
oOLIEH U CUCTEMAaTHYECKOU TUCIIepCUei.

Jucriepcun Ha OJTHY CTENEHb CBOOO/IBI IpeicTaBieHbI B Ta0u. 1.10.

Tabmunma 1.10

Jlucriepcun Ha OJTHY CTEIIEHb CBOOO/IBI

['pynme Cpenusis Crenenu Cymma YacrtHOE OT
YUCJICHHOCTh | CBOOO/IBI 11O KBaJpaToB | JIEJICHUS] CYMMBbI
COTPYJIHUKOB rpymnmiam OTKJIOHEHU M KBaIPaTOB
OT CPEOHUX | OTKJIOHEHUW Ha
CTEIEHb
cBO0O/IBI
1 257 4 1526 382
2 243 4 904 226
3 229 4 2252 563
3Ha4YeHUA 11
COBOKYIHOCTHU
243 12 6642 554




2.2. llpuMeHeHHE KOPPEJSIHHOHHBIX MO/IesIell B OPIIPOeKTHPOBAHNHU

Paznnuarorcs CICOAYIOINEC OCHOBHBIC OTAllbl IIPU aHAJIN3C OCHOBHBIX
YHPABJICHYCCKHUX rokasartejei MCTOAAMHN KOPPCILIIMMUOHHOI'O aHaJIn3a:

1. KauecTBeHHBIN 1 KOJUYECTBEHHBIN aHAIN3 BEIOPAHHOTO MOKa3aTelsl; 0TOOP
(haKTOpOB, BIMSIONIUX HA aHAJIU3UPYEMBIM IMOKA3aTeNb JIJI1 BKIIOUCHUS UX B
MOJIEIb.

2. Boi0op popMmbI cBsI3U MEXKTY MOKa3aTeIeM U OTOOpaHHBIMU (haKTOpamu, TO
€CTh CO3JIaHUE CTATUCTUYECKOW MOJIENIH, HanboJiee MOJIHO OTPaKAIOIEH YCIOBUS
GyHKIMOHUPOBAHUS TAHHOW YIPABJICHUYECKOU CUCTEMBI.

3. PemieHue cTaTUCTUUECKON MOJIEINH MPU MOMOIIY COOTBETCTBYIOMIEH
nporpammsl [1K.

4. AHanu3 pe3ynbTaToB pemenus moaenu Ha [1K, popmupoBanue BbIBOIOB U
IIPEITOKEHUM.

Kax11p1il 13 3TanoB B CBOIO ouepeab TpeOyeT TIATENbHOTO HCCIIEOBAHUS C
MPUBJICYEHUEM MAaTEMAaTHUUYECKOTO armapara.

Ha nepBom 3Tamne 60Jb1110€ 3HaU€HUE UMEET OTOOP OJJHOPOAHBIX
NPEeANPUATUNA, TOAPA3IETEHUHN IO OTPACIEBOMY MPU3HAKY, THITY
TEXHOJIOTHYECKOro npoiiecca. Mccienyemass COBOKYMMHOCTb JOJIKHA ObITh OOJIbIIE
KoJinuecTBa K03 (PUIMEHTOB perpeccuu mo KpaHeu mepe B 6-8 pas. [
MPaKTUYECKUX PACYETOB HEOOXOUMO HUCTIOIB30BaTh HE MeHee 20-25 Habt01eHU .

OTOOp UCXOAHBIX JAHHBIX JJI1 KOPPEISIMOHHOIO aHaJIn3a TpeOyeT OOJIBIIOro
BHUMAaHWS, HAJIGKHOCTh KOPPEIAIIMOHHBIX 3aBUCHMOCTEH CBsI3aHA CO CTETICHBIO
OJTHOPOJHOCTH MCXOJHBIX TAHHBIX. DTO OOBSICHICTCS TEM, UTO B OCHOBE
KOPPEISAIUOHHBIX CBSI3€H JICKHUT YCPEIHCHHE, & YCPETHEHNE U TIOJTyYCHHBIC B
pe3yibTaTe ero CpeIHNEe BETMIMHBI TEM HAJICKHEE, UeM OOJIbIIEE YHCITO
HAOJIFOIEHUI MBI IMEEM.

N3 BEIOpaHHOM COBOKYMHOCTH TpeOyeTCsl HCKIIIOUUTh HAOII0IeHUS (JTaHHbIE),
3HAYUTEIHHO OTINYAIOIINXCS OT OCTATBHBIX B CHITY ONPEACICHHBIX IPUYHH.

Ha »ToMm ke aTane HeoOX0IMM ITyOOKH KaueCTBEHHbIN aHAIN3 BEIOPAHHOTO
1oKa3aTesl, a0COITHOE 3HAUEHUE KOTOPOTO SIBJISIETCS pE3YJIbTaTOM
COBOKYMHOCTH MHOeCTBa ()aKTOPOB, IEUCTBYIOIIMX Ha ONPEACICHHOM YPOBHE
yhnpasieHus. B kauecTBe BEIOpAHHBIX MMOKa3aTeIeil MOTYT BBICTYNATh : 00bEM
oOpabaTeiBaeMON MH(POPMALIMU B CUMBOJIaX, YHUCIEHHOCTh YIIPABIECHUYECKOIO
IepcoHaIa, BEIpaOOTKa HAa OJJHOTO pabOTarOIIEro.

[Tpu or6ope hakTOpOB, BAUSIOMIMX HA AHATIM3UPYEMBIN MOKa3aTeb s
BKJIFOUEHUS UX B MOJIEJNb, HAJIO MPOU3BECTH OOOCHOBAHUE TEOPETUUECKH, ITyTEM
KaueCTBEHHOI'0 aHaJIN3a, U MPABUJIBLHO UX KIACCU(UIIMPOBATH, YUYUTHIBAS, YTO OHU



JEUCTBYIOT HE U30JIMPOBAHHO APYT OT ApPYyTa, a B TECHOM B3auMocBs3u. Cpeau
MHOT000pa3usi TEXHUYECKUX, OPTraHU3alIMOHHBIX SKOHOMUYECKUX (PaKTOPOB
HE00X0MMO 0TOOpaTh (PaKTOPHI, OKA3bIBAIOIIME HaKOOIee CYIIEeCTBEHHOE BIUSHUE
Ha JaHHBIN MoKa3aTelb. Bce oToOpaHHbIe (akTOPhI CIeAyeT XapaKTepru3oBaTh
JIOCTOBEPHBIMHU KOJIMYECTBEHHBIMU MTOKA3aTEISIMU.

Ha BTOpoM sTamne ocoboe BHUMaHuE HEOOXOIUMO YIESATh BEIOOPY (POPMBI
CBSI3H, TO €CTh BBIOOPY TUIA (QYHKIMH JIJISl BEIPAKEHUS 3aBUCUMOCTH MEXKITY
U3y4aeMbIMH MOKa3aTEISIMU.

Cas3u MCIKAY ABJICHUAMHA U UX OLICHKA paCcCMaTprUBAIOTCA C UCITIOJIb30BAHHUCM
CTAaTUCTHUYCCKHUX KOPPCILINUOHHBIX MOI[CHCﬁ. YTtoObI YCTAaHOBUTDb HAJINYHC CBA3U
MCIKAY OIIPCACIICHHBIMU ABJICHUAMU, IIPOBOIUTCA KaueCTBCHHBIM aHAJIU3.

B3anMOCBs3b SBICHUN U3Y4aETCS METOJIOM KOPPEJSLUN.

OCHOBOM METO/1a KOPPEJISALUAHN SBIISIETCA CTOXACTUYECKAS CBA3b MEXKIY
nepeMeHHbIMHU Y 1 X, B KOTOPOH ONpeeICHHOMY 3HaUE€HUIO X COOTBETCTBYET Pl
3HauYeHUU Y, IPHU 3TOM Y COXpaHSET XapakTep CIy4yalHOU epeMEHHOM.

OcHOBHOE coJep:KaHHe KOPPEJTSIHOHHOT0 AaHAJIN3A.

AHaJIN3 ynpaBiIeHYECKUX MPOIECCOB HAUMHAETCS ¢ 0TOOpa (hakTOpoOB,
OTIPEICTISIONINX YPOBEHB MPU3HAKa. B kKauecTBe MPU3HAKOB BBICTYIIAET, HAITPUMED,
00bEeM JIOKYMEHTO000POTA, MPOU3BOAUTEIHBHOCTD TPYIA U JP.

@akTOpHI, BIUSAIOIINE HA YPOBEHb 3TUX MPU3HAKOB, COCTaB U CTPYKTypa
YIPaBJIEHYECKOTO NIEPCOHANA, KATETOPHs YUPEKAECHUSA, COCTAB KapPOB U T. II.

[Tpu or6ope (hakTOpOB BO3ZMOMKHO MCIOIB30BAHUE aHATIN3A MOAOOHBIX CBSI3EH
JOPYTUX YUPEKICHUM.

OmnpeneneHne MaTeMaTUIECKOU (POPMBI CBSI3U 3aKJIFOYAETCS B BRIOOpE TUTIA
GYHKIUY TS BEIPOKEHUS 3aBUCUMOCTH MEXIY U3ydaeMbIMU MTOKAa3aTeIIIMHU.

KoppensiumonHsie 3aBUCUMOCTH, HanboJIee 4aCcTO BCTPEUaloLInecs B
MCCIIEI0BAHMAX, UMEIOT BUI IMHEHHOM (POPMBI OZIHOM IIEPEMEHHOM Y, =a, +a- X,.

OmnpeneneHne MaTeMaTUYECKOU (POPMBI CBSI3U 3aKIJIFOYAETCS B BLIOOpE TUTIA
GYHKIUY JUTS BEIPOKEHUS 3aBUCUMOCTH MEXY U3y4aeMbIMHU MTOKA3aTEIISIMH.

KoppensuroHHble 3aBUCUMOCTH, Ha0OJIEE YaCTO BCTPEYAIOIIUECS B
UCCJIEIOBAHUSIX, UMEIOT BUI:

- TUHEWMHON (OPMBI OTHOM MEpEMEHHON

Y><1 =8, +a, - X,;



- TMHEWMHON (POPMBI MHOTUX TIEPEMEHHBIX

Yxl,xz VVVVV X, =a,+a - X, +a,X,+...+a,X,;

- (hopMBI TUTIEPOOITHI

- mapaboaudyeckoi hopmbl

2 2.
Yy, =8 +a X, +a,X; +..+a,X;;

- MOKa3aTeIbHOU PYHKIIUU

Yy, =Y 1.

ay,8,,...,@, - ONPEHEIAIOTCS B XO/I€ PELICHHUS U SBISIOTCS ITOCTOSHHBIMU JUIS
BCEU COBOKYITHOCTH, a MapaMeTpbl X; MEHSAIOTCS B 3aBUCUMOCTH OOBEKTa
Uccle0BaHusl, (pakTopa BpeMEHH U T.1.

Pacnonoxenue Touek Ha rpaduke MOXKET M0Ka3aTh, KaKyto BEIOpaTh popmy
CBSI3H.

['padrueckuii aHanu3 1aeT BO3MOKHOCTh BBISIBUTh COOTHOLIECHUSI MEXAY
3aBUCUMOU IIEPEMEHHOUN U apIyMEHTOM.

Crartuctudeckas MOJI€NIb COCTOUT U3: 1eJeBOM (DYHKIIMHU, BKIIOUYAOIICH
ONTUMHU3UPYIOIIEE YCIOBHE:

1)U ZZ(YX' _Y_X')2 = min(max) ,



rae Y, - pakTuueckue 3HaUYCHUS epEMEHHOM;

Y., - pacUeTHBIC €€ 3HAUCHUSI.

2) UCXOJIHBIX YCJIOBH, KOHCTATUPYIOUINX HAJTUYHUE CBS3H MEKIY
aHaAJIM3UPYEMbIMU TOKa3aTeneM — pyHkuuen Y u GpakropaMu apryMeHTaMu

Xy X Xy T80 Yy o = F(Xp, X X))

n?

HpOBGI[CHI/Ie Ka4CCTBCHHOTI'O aHaJ/IN3ada Ha OCHOBC KOPPCIIALNOHHBIX
3aBUCHUMOCTEH MO3BOJISCT KOHKPCTU3HUPOBATH 3HAUCHHUC HGHGBOﬁ (bYHKIIHH )51
HCXOAHBIX YCHOBHﬁ.

OnpenenuTs COOTBETCTBYIOIIUN TUI (DYHKIIMH MO3BOJIAET TEOPETUYECKHI
aHaJIM3 NIOKA3aTelIs U ONbIT aHAJIOTUYHBIX MCccileqoBaHui. OqHAKO Yalle BCEro
(dopMa CBsI3U ONPENENIAETCA YMIMPUUYECKH, ITyTEM IpapUUeCKOro aHaau3a MapHbIX
CBSA3€EU U IOCTPOCHUS MTAPHBIX MOJEIIEW METOIOM HAMMEHBIINX KBAJPAaTOB.

AJZIEKBAaTHOCTh APHBIX MOJETEH PEATbHOMY IIPOLECCY OLIEHUBAETCSA C
MOMOIIIBIO TuctiepcuoHHoro otHomenus (F), maaexca koppensuuu (R) u
OCTaTOYHOW qucriepcuu o’ . Hawmrydmeit ¢popmoii CBsSI3U MpU3HaHA Ta, TIPH
KOTOPO¥H JJI 3HAUMMOM TTapHOM Moziesn Oy/1eT HauMEHbIIIeH OCTaTOYHAas
JTUCTIEpCHs M HAaNOOIBIINM UHIIEKC KOppesiiuu. B MHOTO(DaKTOpHYIO MOIEIb
KKJBIM (paKkTOp BKIIFOYAECTCS B HAMIyuIei ¢popme cBsi3u. [Ipu aTom crenyet
YYUTBIBATh, YTO C TOUKH 3PEHUS] SKOHOMUYECKON MHTEPIPETALUN MOIEINH,
MPEANOYTUTENIbHEE TUHEHHAS U CTEeNeHHas! (DYHKIIUH.

KputepueM TeCHOTHI CBS3M MEXK/y BEIOpAaHHBIM TOKa3aTeaeM U (pakTopamu
ciyxat mapaeie () 1 yactTudabie () KodhOUITMEHTH KOPPETSInK, a TAaKKe f -
ko3 purenTsl. Ix aOcontoTHas BEIMYMHA 1a€T BO3MOXKHOCTh 0TOOpaTh (hakTophl,
HanOoJIee CYIIECTBEHHO BIMSIONINE HA JaHHBIN noka3areib. [lapHbie
KO3 PUIIMEHTHI KOPPETSALUU UCTIOJIB3YIOTCS TAKKE JIJIsl OLIEHKU CHUJIbI B3aUMOCBSI3U
MexAy (PaKTOPHBIMU MOKA3aTENSIMU C LENbI0 UCKIIIOUEHUSI U3 JaJIbHEHUILIEero
MCCJIEI0BAHMS KOJTTMHEAPHBIX, TyOIUpyOMuX ApyT apyra ¢haktopoB. [IpunsTo
CUMTATh, YTO JIBa (PAKTOpPa KOJUIMHEAPHBI, €CIIU MaPHBIN KOADPHUIIUEHT KOPPENSLIIU
110 a0CoJIFOTHOH BenuunHe Ooublie 0,8.

BenuunHa mapHBIX U 9acThIX KOAPPUITUEHTOB KOPPETISAIUN U3MEHSIETCS B
uHTepBaie ot -1 1o +1. Uem Bblie aOComOTHAs BeTMYuHa KOdpPUIEeHTa
KOpPEeJSUY B YKa3aHHBIX MpeJeNiax, TeM TecHee cBsA3b. Ecnu koaddurmeHt
KOppeJSILUK OTPULIATENICH, CBSA3b 00paTHasl, MOJIOKHUTENbHBINA — npsiMast. B Monens
pPEKOMEHIyeTCsl BKIIIOUaTh (haKToOpbl, UMeromue kodagduuent koppensiuuu 0,25 u



Bblme. Ecnu kosdpuiinenT mapHoiit Koppemsiiuu 1o aOCOMOTHON BeIHUnHE OJIM30K
K 1, TO uMeeT MecTo PyHKIIMOHATIbHAS 3aBUCUMOCTb.

[Ipu 3aBUCHUMOCTH KPUBOJIMHENHON TECHOTA CBSI3H ONPENEIACTCA
KOPPEISLMOHHBIM OTHOILICHUEM:

KoppensimonHoe 0THOIICHHE TTOKa3bIBAET KaKyIO YacTh B OOIIeH Mepe
paccestHus 3aHUMAeT JUCIIEPCHs, BO3HUKAIOIIAS 3a CUET BIMSIHHS | —TO
uccneayemoro (pakropa. BenmnunHa MoeT IpUHUMATH JTF00BIE 3HaUueHus oT 0 710
+1. Eciin =0, KoppeasiiMoHHas CBA3b OTCYTCTBYET, €Clid n=1, TO CBA3b

(yHKUIHOHATbHAS.

[Tocne ananuza k03¢ (HUINUEHTOB MapHBIX 3aBUCUMOCTEN ONPEAEIAIOTCS
(dopMa CBsI3H, TECHOTA CBA3EH U KPUTEPUN HAIEKHOCTHU JJIs1 ONIPEEIICHUS
3aBUCUMOCTH (PyHKIIMU OT HECKOJIbKUX (pakTopoB. Takum 00pa3om, onpeneisaercs
BH/JI YIIPABIICHHUSI MHO>KECTBEHHOW PErPECCUU: NMPAMOJINHEWHON U KPUBOJIUHEWHOM.

3aBUCUMOCTH MHOTO(GAKTOPHON MOJIENH U €€ KOI(DPHUITMEHTOB perpeccuu
OIICHUBAETCS TIPU pacyeTe IUCIIEPCUOHHOT0 OTHOMIeHus F u t — kputepus
CreroneHTa. PacueTHble 3HaYCHUS CPABHUBAIOTCS C TAOJUYHBIMH M €CITH OHH
OOJIBITIE TOCTEAHNX, MOICITh U KO3 (DUIIMEHTHI TPU3HAIOTCS 3HAYUMBIMU. [Ipn
t <t KOIDPUIMEHT perpeccuu CUNTACTCS HECYIIECTBEHHBIM U €r0

pacu. maoba.

(baKTOpHBIIA MOKA3aTENb U3 MOJICTTH UCKITIOYAETCS.

[Tpu mocTpoeHn MOIEIIN Yallle BCETO MPUMEHSIETCS METOI MHOTO(aKTOPHOTO
perpeccuoHHOro aHanuza. [Ipu 3ToM MeTojie YYUTHIBAIOTCS U3MEHEHUS
MHOECTBEHHOT0 Koaddurrenta koppensuuu (R) u ocratouHoi aucnepeuu (o2).
Hckmrouenne u3 3Toi Mojenu (hakTOPHBIX TOKa3aTene u KodpPpuimeHTon
perpeccuu, KOTOpbIe MPU3HAIOTCS COMHUTEILHBIME, HEIIEIECO00Pa3HO, €CJIH ATO
IIPUBOJUT K CHIDKEHUIO BEIMUMHBI R ¥ YBETMYCHUIO &°, TO €CTh CHUYKCHHIO
HAJSKHOCTH WHIUBUYAJIbHBIX MPEJCKa3aHUui MOJICITH.

Tpertwii sTan BKIFOYaeT MHOTO(PAKTOPHBINA PETPECCUOHHBINA aHATTN3, KOTOPHII
COCTOMWT B CIEAYIOLIEM:

- Ha TIEPBOM JTare OCYIIECTBISIOT 00pab0TKY MCXOIHBIX TJAHHBIX IMTyTEM
IIOCTPOCHUS MATPULBI BUIA:



re N 4uciio nepeMeHHbIx, N — ynuciao HaOIroaeHU .

Jlanee BBIYUCISAIOTCA CpeAHUE 3HAUCHUS! (DYHKIUM U apryMEHTOB U
CPEIIHEKBaPATUUECKUE OTKIOHEHUS JJII BCEX CTOJIOIOB UCXOHBIX JaHHBIX.

- Bropoii atan npecrapisieT coO0M MOCTPOEHUE MATPHUILIBI KOADPUIIUEHTOB
KOppeIsLUU. 3€Ch ONPeAeatoTcs KO3 GUIIMEHTh YPaBHEHHS PETPECCUH IS
MacIITaOMPOBAHHBIX U HATYPAJbHBIX TEPEMEHHBIX, HAXO/ISATCS YaCTHBIC
KO3 PUITMEHTHI KOPPETAnU, KOIOPUITUEHTHI KOPPEISIIUU MEXKTY
Kod(pUIIIEHTaMU pErPECCUH U HEKOTOPBIE JIPYTUE XapaKTEPUCTUKH.

- Ha tpeTpeM sTamne BBIUUCISAIOTCS pacyeTHbIC 3HAUCHUS (PYHKIIUU U UX
OTKJIOHEHHUA OT (PaKTUUECKUX 3HAUCHU, OIICHKU ISl OTKIIOHEHUH, OTIPEEIISIIOTCS
MOKa3aTeNld CPEAHEN U CPeAHEB3BEIICHHON OMMMOKY anmnpokcumarui. Ha stom
pacueTsl 3aKaHYMBAOTCHL.

Ha nmocnennem stane (4eTBEpTOM) JIOJDKEH MPOU3BOIUTCS IKOHOMHYECKUIT
aHaJu3 MOJYYEHHOW MOIeNIn. DKOHOMUYECKask MHTEPIIPETALNS MOACIH
3aKJIF0YAETCs B aHAIM3E HANPABJICHUN BIUAHMS (PAaKTOPOB, BKIFOYEHHBIX B MOJICTIb,
B ITPOBEPKE COOTBETCTBUSI 3TOTO HAIIPABJICHUS OOIIECTPUHITHIM TEOPETHUESCKIM
MPEACTABICHUSIM U BBISICHEHUS IPUYUH UX HECOOTBETCTBHUSI.

YpaBHEHHE MHOKECTBEHHOM perpeccuu 1a€T BO3MOXKHOCTh OIECHUBATh
BIIMSTHUE KOKIO0TO (haKTopa, BOMISAIIETO B MOJICIh, HA U3MCHCHHE aHAITU3HPYEMOTO
TIOKA3aTesl ¥ OTPECIINTh, B KAKUX M3 HUX 3aJI0’)KEHBI HANOOJIbIIHE pe3epBbl. [l
9TOT'0 HEOOXOIUM JIOTIOJTHUTEIILHBIN aHAIN3 PA3JIMIHBIX TAPAMETPOB TOTYyUSHHOU
MoJeIH: KOd(DPHUIIMEHTOB perpeccur, £ - K03 UIMEHTOB, KOADPHUIIUCHTOB
AIACTUYHOCTH U KO3(PPUIIMEHTOB BapHaliy.



3. MATPUYHBIE METOJbI B IIOAT'OTOBKE U NTIPUHATUN
YIPABJIEHYECKHUX PEIIEHUM

Pe3ynbpTaThel 00CIEI0BaHNUS U CHCTEMHOTO OTIMCAHUS ACSITEIPHOCTH
OpraHu3alliy, YUPEKICHUS, NpeanpusiTis (00beIUHEHUS) CITy>KaT OCHOBOM JJIs
pa3pabOTKu OPTaHU3aALUOHHON MOJIEIH.

OOcnenoBaHus CUCTEM YIPABIEHUS B IIEJIOM, UX MOJCUCTEM, HJIEMEHTOB WU
yacrtel (rmoapaszaeiaeHuil, pabournx MeCT) BKIIOYAET aHAJIW3 OPraHU3alMOHHON U
GYHKIIMOHATILHOM CTPYKTYp, TOTOKOB, COCTaBa | MOTpeOuTeneit nHbopMaImH,
METO/IOB IIJITAHUPOBAaHUS U yueTa U T.1. [lomydeHHbIe B pe3ysbTrare 00CiieI0BaHus
MaTepHalbl CIIyKaT UCXOAHBIMH JAHHBIMU JJIs pa3paOdOTKU pEKOMEHIalui 110
COBEPILIEHCTBOBAHUIO (POPM TOKYMEHTOB, IOKYMEHTOO000POTa U MH(DOPMAITMOHHBIX
CBS3€H, MPEJIOKEHUIN IO OPTAaHU3AMOHHON U (DYHKIIMOHAJILHON CTPYKTYypam
YUpEXKACHUS, NOAPA3ACICHNs], KOHIIEPHA, COCTaBY IOJACUCTEMAM U 3aJadam,
COCTaBY TEXHUYECKOI0, THPOPMAITMOHHOTO U OPraHU3allMOHHOI0 00eCTIeYeHU
YIPABJICHYECKON IEATEIbHOCTH.

D (HEeKTUBHOCTH YNPABJICHUSI BO MHOTOM 3aBUCUT OT IIPaBUIILHOM
OpraHu3alyd UHPOPMAIMOHHBIX IOTOKOB MEXAY MOpa3IeICHUSIMU
MPEANPUATHINA, OT KAa4eCTBa U JIOCTOBEPHOCTH MH(MOPMAITNH, UCTIOTB3YEMOM /IS
pacueTos.

J{ns aHanmM3a CyIeCTBYIONIUX TOTOKOB HH(POPMAITUU UCTIONb3YETCS
nH(OPMAITMOHHAS MOJICTh, KOTOpas MpeIHA3HAYACTCS IS MTOTYICHUS
XapaKTEPUCTUK pabOThl CUCTEMBI YIIPaBICHUS, HEOOXOIUMBIX TSl pa3pabOTKU
TEXHUYECKUX U pabOUYUX OPTTIPOEKTOB, TOCTPOCHUS 0a3 JaHHBIX, JIJISl CO3AaHUS
MH(OPMAITMOHHOTO 00ECTICUeHHsI pa3pabOTKHU CHEIUATBHBIX TTPOTPAMM,
00CITY>KHUBAIOIINX WH(POPMAITMOHHBIE IOTOKK HA OCHOBE UMEIOIIETOCS
dbopMan30BaHHOTO OMUCAHUS CTPYKTYPBI, THHOPMAITMOHHBIX CBA3EH, TOKYMEHTOB
U QJITOPUTMOB.

C momoripio HHGOPMAIIMOHHON MOJIETH YUPEKICHUSI TTOTOKU
yIpaBJICHUECKONU HH(POPMAITUN YBS3BIBAIOTCSI OPTaHU3AIMOHHON CTPYKTYpOU
ynpasieHus. Opranbl U OAPA3AEICHUS alapara yIpaBJIeHHs IPEICTaBISIOT
co00¥1 Ha"YaJIbHBIE WJIM KOHEUHBIE MYHKTHI TOTOKOB HH(GOPMAIIHNH, T.€. CIIy>KaT
y371aMu UHGOOPMAITMOHHON MOJIEIIH.

NudopmarimonHas MOJIeNb yIIpaBiIeHUs TTO3BOJISIET 000CHOBATH TEXHUYECKYIO,
HKOHOMHUYECKYIO I1EIECO00Pa3HOCTh U MOCIIEI0BATEILHOCTh PEIISHNUS 3a/1ad,
OTIPEICTUTH HarboJIee palMoOHATBHYIO TEXHOJIOTHIO YIIPaBJICHUS, 000CHOBATH
BBIOOp U KOJIMYECTBO CPEJICTB OPraHU3AIMOHHON U BEIYMCIUTEIBHON TEXHUKH.

NudopmarmonHas Moies MOKET OBITh pEICTaBIeHa B BUE Tpada 3amad,
MaTPUYHON MOJIETH, TaOJIULIbI — B MATPUYHON U CeTeBOM nmocTaHoBke. [Ipu
MaTPUYHON MMOCTAHOBKE BCE BO3ZMOYKHBIE CBSI3U MEXKY OOBEKTaMH YCTaHOBJICHBI



3apanee. [Ipu ceTeBoii mocTaHOBKE BCsi MHPOpMaNUs 3a1aercs Ha rpade, a
ONTUMAaJIbHBIE CBS3H OTPEICIIAIOTCS B X0/IC PEIICHUS 3a1a4H.

CBsi31 pa3TUYHBIX JIEMEHTOB CHCTEMBI JOKYMEHTAIIMOHHOTO 00€CTICUeHNS,
TaKUX KaK MOTOKH IOKYMEHTOB, pa0OTHUKH, 3aHITHIC PAOOTOM ¢ TOKyMEHTaMU
NoApa3eiIeHUsl TOKYMEHTAITMOHHOM CITy»O0bl, TEXHUUECKUE CPEACTBA, MPOIECCHI
00pabOTKH TOKYMEHTOB U JIP., MOKHO aHATM3UPOBATH C IIOMOIIbIO MAaTPUYHBIX
MOJIEJIEH.

B kauecTBe 371eMEHTOB MaTpPHUILIbI MOTYT BBICTYTATh YHCIA, PYHKIIUU U IPYTHE
BEJINYMHBI.

B o6muieii popme 3anrcu MaTpuyHas MOJI€Ib IPEICTaBIAET COOOM
IPSMOYTOJIBHYIO TaONHILy IEHCTBUTENBHBIX uncen a; ; I=1,....m; j=1,....n.

ij?

a,;, 4, .. 4,

a a ..o a
A=| 72 22 2n

a a a

mn

Takas maTpuLa Ha3bIBACTCS MATPULIEHM PA3MEPHOCTH MxN.

Uucno a; Ha3bIBAETCA SIEMEHTOM MATPULbI A: MHJAEKC | - TOKa3hIBaeT HOMEP

CTPOKH, & HHJICKC | — HOMEP CTOJIOIA, Ha MePECEUYCHUN KOTOPBIX HAXOIUTCSI
SIEMEHT & .

HauGonee yacTo npumeHseTcs KBaJpaTHasi MaTpUIIa.

B Matpuiie B3aMMOCBA3U JOKYMEHTOB A=a; TOpPH30HTallb (CTPOKA) U

BEPTHKAaJb (CTOJOCI) 3aKpeIUICHa 3a ONpee/IeHHbIM JoKyMeHToM (I=1,2,..., N;
J=1,2....,n), rae N — KOJIMYECTBO JOKYMEHTOB, HAXOASIIUXCS B
JIOKYMEHTO000poTe. B cTpoKax JOKYMEHTHI BRICTYIIAIOT KaK MEPBUYHBIE, a B
cTONOIIaX KaK BTOPHYHbIE, CO3/[aBacMble Ha MX OCHOBE. KaxKIplit 2IEMEHT a;

MaTpHIlbl A HAXOAUTCS B COOTBETCTBYIOIICH sTuciike, 00pa3yeMoii | — CTPOKOH | —
ctoj01oM. [Ipu ycioBUM UCHIOIB30BAHUS TOKYMEHTA JUIS TOJATOTOBKH JOKYMEHTA |
B KJIETKE MAaTPHUIIBI | - CTPOKHM M | — cTonbna mpocrasisercs «1» (a;=1), ecru xe

OH HE MCIOJIL3YeTCs, TO a; =0 u B s4eiiKe HUUETo He npocTasisgercs. Cymma

n
OTMETOK coJiepkanux «1» 1o i crpoke (D a; ) oTpaxkaeTr o0Iiee Ynucio
j=L

JAOKYMCHTOB, HMCITIOJIB3YIOIIHUX IMOKAa3aTC]Ii pECKBU3UTOB I — AOKYMCHTA. OTCYTCTBI/IC

n
OTMETOK B cTpoKe (D a; =0) 03BOJIIeT CUUTATh, YTO JOKYMEHT SBIIACTCS
j=1

BBIXO/IHBIM (OTIIPABIISIEMbIM, UCXOSIINM) U3 TaHHOW JIOKYMEHTHON CUCTEMBI U



n
ucnonb3yercs 3a ee npeaenamu. Cymma cpsaseil no j — cronbuy (D a; )
i=1

MTOKa3bIBAET KOJIMYECTBO JIOKYMEHTOB, UCIIOJIb3YIOIIUXCS ISl COCTABICHHUS
nokyMeHTa j. OTCyTCTBHE B CTOJIOIE OTMETOK «1» 03HAYaeT, 4TO JJOKYMEHT |
SBJISIETCSA BXOJHBIM (OCTYNHUBIIUM, BXOASIINM) B JAHHON CUCTEME U COCTABJICH 32
€€ IpeAcIaMu.

[TocTpoenue maTpull, 0COOEHHO OOJIBIION Pa3MEPHOCTH — MPOLIECC
TPYAOEMKHI U CIIOKHBIN, HO 3TO OMPAaBAAHHO KOTJa HEOOXOIUMO OTPa3UTh OOBEKT
BO BCEM MHOT000pa3nu €ro XapakTEepPUCTUK U B3aUMOCBS3CH.

I'pad 3amau (puc. 1.6) npencrasiisier coO0N cxemMy B3aUMOCBS3€H 3a/1a4,
pelraeMbIX Kax a0 MoACUCTEMOM U cucTeMoit B 1iesioMm. MHpopmamonHas Moeb,
MOCTPOEHHAas B BUJIE Ipada 3a7a4, MOKa3bIBAET JIBHKEHHE NH(POPMALIMOHHBIX
MIOTOKOB, B3aUMOCBSI3b 33/1a4, TOKYMEHTOB, IToKa3aTeseid. Kaxaplid y3en (BepInHy)
rpada MOXHO paccCMaTpPUBATh KaK 3a/1a4y UM KaK UCXOJIHbIE IaHHbIE JIJIS1 peIECHUS
Ipyrux 3aaad. JInaum, coequHsIoMMe BEPIIMHBI rpada v MoKa3bIBaoIINe
HaIpaBJICHUE JIBUKEHUSI HTHPOPMAIIK, Ha3bIBAIOTCS JyraMu (pedpamn).
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Puc. 1.6. Undopmarmonnslit rpad

J171s1 KOHTPOJISI MPABIJILHOCTU TTOCTPOESHUS Tpada MOKHO MCTIOTB30BATh
MaTpUYHYI0 MoJienb (puc. 1.7.). Hanbosee moioe onrcanne CHCTEMbI
PKOHOMMYECKHUX MOKAa3aTeNIel JOCTUTAETCsl IOCTPOSHUEM MATPHUIIbI «IIOKA3aTeNb Ha
MOKa3aTeIby.



Martpuna «rmokaszarenab Ha MOKa3aTesby MPeICTaBIseT COO0 MIaxMaTHYIO
TabJIMIy, B KOTOPOM 110 BEPTUKAJIN U TOPU30HTAIN [IEPEUUCIICHBI OJHHU U TE K€
nokazarenu. i KayKaoro moKasareis BhIABISETCS MHOKECTBO IPYTHX
noka3aTesel, Ipy MOCTPOCHUH KOTOPBIX 3TOT MOKA3aTelb UCIOIb3YETCs, a B
MaTpHUlle OTMEYAETCS IEPECEUEHUE TIOKa3aTellsl CTPOKU U CTOJI011a 3aBUCUMOI0
oKa3aresl.

Ka}K,HBIﬁ CTOH6CH IMOKA3bIBACT, KAKUC ITOKA3aTC/IN UCIIOJIb3YIOTCA IIPHU
q)OpMI/IpOBaHI/II/I JAaHHOTI'O ITOKA3aTCJIsd, 4 KaXKIas CTPOKa OTpaXXacT, AJIs1 CO3JaHUA
KaKMX MOKa3aTelen HCITIOJIB3YCTCA IIOKA3aTCJIb, CTOSII_HI/Iﬁ B HEH.

HCpCCC‘ICHI/IC CTPOKH 1 CTOJ'I6H8, B3aMMOCBS3aHHBIX ITOKAa3aTesIei MOXKET OBITh
OTMCYCHO 3HAKOM, ICMOHCTPUPYIOIIUM HAJINYUC CBA3HU, UJIN B HaHHOﬁ KJICTKC
MOJKET OBITh 3aIrcaH AJIIr'OPUTM, 110 KOTOPOMY 3Ta CBA3b OCYIICCTBILACTCA.

C nomol1pio MaTpu4HOM Mozenu U rpada 3aaad MOKHO IO KaXKJI0M 3a1aue,
pelraeMol B CUCTEME, BBIJICTUTh TUIIOBOM JIJI1 MHOTHX IIPEANPUITHH COCTaB
nH(pOpMaIMH, OMPEICTUTh 0YEPETHOCTh OOPAOOTKH JOKYMEHTOB U
MHOTOKPaTHOCTb X UCIIOJIb30BaHUS, TPOBECTH ONTUMAIBHYIO OPTraHU3ALNIO
MaCCHBOB HCXOAHOW MHGOPMAIIUU 110 OTACIBHBIM 3a/1auaM, C 1EJbI0 CO37aTh
CTPOMHYIO JIOTHYECKYIO CXeMY MOJy4YeHHUs, 00paOOTKH M HAKOIJICHHS TaHHBIX.
[IpoBeneHHBIN ¢ TTOMOIILI0 HHGOPMAITMOHHON MOJIEIHN aHAIN3 HHPOPMAITMOHHBIX
MTOTOKOB TO3BOJIT OLICHUTH CYIIECTBYIOIIYIO CUCTEMY YIIPABJICHUS, BEIOPATh
HauOoJ1ee 11e1ecoo0pa3Hbie 00BEKTHl ABTOMATU3AIMH U OTIPEJICTUTh COCTaB
THTIOBBIX PEIICHUM.
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Puc. 1.7. MaTtpuunas mozaens

MopenupoBanue HHGPOPMAUOHHOM CTPYKTYPbI YIIPABJIEHYECKUX CUCTEM
JAeJIONPOU3BOACTBA

HpI/I IMPOCKTHPOBAHUU ABTOMATU3NPOBAHHBIX CUCTCM YIIPABJICHUA
HCO6XO,ZIHMO HCCJICAOBATH U OIIMCATh I/IH(bOpMaHI/IOHHI)IC CBA3U MCIKIAY
OTACIbHBIMH 4aCTAMHU 00BEKTOB.

CTpyKTypa MHTEHCUBHOCTEN OTOKOB JIAHHBIX U300paXaeTcsl C MOMOIIbIO
MH(POPMAILIMOHHBIX MOJEIIEH.

HNudopmanimonHast MOAENb O3BOJISET: 1) omucaTh CTPYKTYpY CBsI3el BHYTpHU
UCCIIEyeMOM CUCTEMBI, 2) pacCuUUTaTh MOTPEOHOCTh B KAHAJNIAX CBSI3U JIJIs
CBOEBPEMEHHOU U 0€301IMO0YHON ITepeaaun COOOMIEHUI O COCTOSIHUN CUCTEMBI; 3)
BBISIBUTH U3MEHEHUS CBSI3U; 4) ONPEAesIUTh KOJIUYECTBO N30BITOUHBIX JaHHBIX,
HepearoLXcs 0 KaHajlaM CBSA3H.

OpauM u3 HanboJIee pacIPOCTPAHEHHBIX METOI0B MOACITUPOBAHUS
WH()OPMAITMOHHON CTPYKTYPHI SIBISETCS COCTABJICHHUE CXEMbI HH(POPMAITMOHHBIX
MOTOKOB MPHY MTOMOIIH Tpada cBs3eH.

B kauecTBe BepunH rpada BeICTYMalOT 00BEKTHI, MPOU3BOASIIINE U
notpedstonue napopmaruto. Jlyra, coequHsonias 18€ BEPIIUHbI,
XapaKTEPU3yETCsl YUCIOM, KOTOPOE BbIpaKaeT cO00 MHTEHCUBHOCTh IMOTOKA
uH(pOpMaIUK, IBIXKYLIEHCS MeXTy 0ObEKTaMHU.

Pacuetr MHTEHCUBHOCTEHW MOTOKOB MH(OPMALIMK OCYIIECTBIISICTCS HA OCHOBE
npeABapuUTEeIbHON 00pabOTKH TOKYMEHTOB, KOTOPBIE UCIOJIb3YIOTCS HA JaHHOM
00BEKTE.

Jl1st pa3paboTKu CXeM TIOKYMEHTO000pOTa UCIIOJIb3YIOTCS ONpeIeICHHbIE
(GbopMBI, B KOTOPBIE BHOCSITCS JJAHHBIE O KaXJIOM JOKYMEHTE.

IIpumepHas ¢popma AJis1 npeaBaAPUTEIBLHONH 00pa00TKU JOKYMEHTOB
CrtonO1bl OpMBI BKITIOUAIOT CIICTYIOITNE CBEACHUS:
1) HauMeHOBaHKE IOKYMEHTA,
2) KOJIOBBIM HOMEP JTOKYMEHTa B IPUHATON CUCTEME KOJAUPOBAHUS,
3) Tun AOKYMEHTa (IEpBUYHBII, BTOPUYHBIN),
4) BUJ JOKyMEHTA (TJIaHOBBIM, OTYETHBIN, TEXHOJIOTUYECKUH U T. 11.),
5) OoTTy/a MOCTYIaeT TOKYMEHT (yKa3aHHUe OT/ielia U 1iexa),

6) yacTtoTa MOCTYIUICHUS (CYTKH, MECSII, KBapTaJl, TOJ),



7) HaMMEHOBAaHUE WCIIOJIH30BAHHBIX JOKYMEHTOB,
8) 00BeM mepeMeHHON HH(pOopMauK (3aroJIOBKH, TAOIUITHI U T. 11.),

9) 06BeM nepeMeHHOM nHpOopMaIuK (KOJUYECTBO CTOJIOIOB, KOJIMYECTBO
CTPOK B IOKYMEHTE, KOJTMYECTBO ITU(MP B AIEMEHTE TaOIUITbI, CPSTHHUMN MPOIICHT
3ar0JIHCHUS),

10) crtoco6 06paboTKU JOKYMEHTA,
11) HaumMeHOBaHUE JOKYMEHTA, MOJIyYEHHOTO Tociie 00paboTKH,
12) Ko0BBII HOMEP MOIYYEHHOTO TOKYMEHTA.

[Tpou3BoaCTBEHHBIC JOKYMEHTHI IPEICTABISIFOTCS B BUIE€ TAOJIHUII, KOTOPHIE
COJIEp>KaT MOCTOSHHYIO MH(OpMalMio (3arjJaBHas 4acTh TaOJIMIIbI, 3aTOJIOBKU
CTOJIOIIOB M CTPOK, HEOOXOIUMBIE OSICHEHUS) U IEPEMEHHYIO0 HHPOPMALIHIO.
[lepemennas nupopMalvs COCTOUT U3 IIEMEHTOB TAOJIHUIIBI, KOTOPBIE SBIISIOTCA
OCHOBHBIM COJIEp)KaHHUEM JOKYMEHTA.

[Toncuer 00bEMOB MOTOKOB MOCTOSTHHOM M EpEMEHON MH(MOpMAaLH
IIPOU3BOAMTCS B OYKBaX WJIU IECATUYHBIX UG pax. s nHPOPMALIMOHHBIX CUCTEM,
B KOTOpbIX Hcnoibzyercs [1K, y100HO BBINOIHATE pacyeT B YHU(DUIIMPOBAHHBIX
eMHMIIAX, HA3bIBAEMbIX OalTaMH.

Pe3ynbTaT ucciaeqoBaHus CTPYKTYPBI U MOJICUE€Ta MHTEHCUBHOCTEH
MH(POPMAITMOHHBIX MTOTOKOB MOKaXEM Ha MPUMEpe JOKYMEHTO000pOTa OTHOM
opranuzanuu (puc. 1.8.).

YucIio OKOJIO CTPEIOK MOKAa3bIBAIOT BEIMUMHBI HTH(POPMALIMOHHBIX TOTOKOB B
ThICSTYaX 3HAKOB B MECSLL; YHCIIa BHYTPU NPSIMOYTOJIbHUKOB 0003HAYaI0T BETUYHHBI
uH(pOpMaIUK, HUPKYJIUPYIOIIEH BHYTPU AAHHOTO MOJAPA3ACICHHUS.

Ecnu ciioxuTh BCE 3TH MMOKA3ATENH, TO MOJIYYUTCS, YTO B OPraHU3aL U
nepenaercs u oopadbarsiBaeTcs 0koJio 30 MJTH. 3HAKOB B MECSII, CPeAHUN 00beM
JIOKyMEHTA COCTAaBIIAET OKOJIO 200 3HAKOB, TOT/1a KOJMYECTBO IOKYMEHTOB,
HUPKYJIUPYIOLIMX B 3TON oprann3auuu, paBHo 150000 B mecsl.

Mopenu ananutudyeckoro tuna. Onucanve U aHajau3 B3auMOCBsI3eil
Pa3IMYHBIX OOBEKTOB.



MnaHosbi oTAEN [ 1000 » Otpen cbbita
@O \ /
100 100
200 /v‘ TexHunyeckne
K
OCHOBHble otaenbl 1500
nogpasaeneHusn 150
200
P 500
/ ™~ OTtaen
Byxrantepua n puHaHCOBLIN 1000

CHabxeHuna
otaen 20000 // /

|_—— 2000

—

Puc. 1.8. Ynpormiennas uadopmaiiiontasi MoJieib CTPYKTYPHOTO THIIA

JIyst onrcaHus B3aMMOCBSI3U PA3JIMYHBIX MPOU3BOJICTB UCITOIB3YIOTCS
MaTpPUYHBIC MOJIETTH. MaTpUYHbIC MOJIETH TaI0T BO3MOYKHOCTh YETKO BBIJICTUTH
BXOJIHBIE ¥ BBIXOJHBIC HH()DOPMAITMOHHBIC TTOTOKH. DJIIEMEHTAMH MaTpPHIIBI
WH(OPMAITMOHHBIX CBS3CH SABJSIOTCS MMOTOKW WH(OPMAITUH, HAYIIEH OT OJTHOTO
nojpaseneHus k apyromy (tadm. 1.11.).

Tabmuma 1.11

Matpuunasi MoJieTb HH(POPMAIIMOHHBIX CBSI3EH

1 2 3 4 5 6
byxrantepus 20000 - - 1000 2000 -
U HUH. OTIeT
[TimaHOBBIN - 1000 - 800 - 100
OTIEN
Texunuyeckuit - - 1500 200 - -
OTIEN
OcHOBHEBIE 100 100 150 200 - -
exa
Otnen - - - 500 - -




CHAOKEHUS

Otnen cObITa 100 - - - - _

Matpuunast nHpOpMaIIMOHHAS MOJIENTh OYCHb yI00HA I PacueTOB B
pa3IMYHBIX MOAPA3ACTCHUSIX KOJIMUECTBA IIepCoHaIa, HEOOXOAUMOTO st
MIPOBEICHUSI padOT, CBSI3aHHBIX ¢ MH()DOPMAITMOHHON CITY)KOOM.

W3 npuBeneHHON TabIUIIbI 17151 OyXTaJITepuu U (PMHAHCOBOTO OTJea BUAHO,
410 001K 00beM HUH(pOPMAIIUU, TPOXOIALIUN Yepe3 3TU OT/AEIIbI, COCTaBISET
OoJiee yeM 23 MIIH. 3HAKOB B MecsIl. Toraa, cunTas, 4To OJHa MUIITYIIAas MallIMHKA
criocoOHa HameyaTaTh (C y4eToM norpemHocTeit) okosio 100 Thic. 3HAKOB B J€Hb
WU 2,5 MJTH. 3HAKOB B MECSILI, TOJIYYUM, YTO OyXTaJITepuu U PUHAHCOBOMY OTACITY
BMecTe noTpedyeTcss npudau3uTenbHo 10 MalImHOK.

OcHOBHAasl HEHHOCTh METOJ1a MATPUYHBIX HH(POPMALIMOHHBIX MOJENEH
COCTOUT B TOM, YTO OHU MOTYT OBITh UCIIOJIb30BAHBI JIJIS1 CO3AaHUS €IMHON
MH(OPMALIMOHHOW CUCTEMBI B SKOHOMHUKE. J[J11 BBIpaOOTKH YIPaBISIOINX
pEILIEHUI Ha YPOBHE YIIPABJISIIOLIET0 OPraHa OTPaciv UCIOIb3YKTCS OOBIYHO
CBOOO/IHBIE MTOKA3aTENH, XapAKTEPU3YIOLIUE BHEIIHIOK EATEIbHOCTD
NPEeANPUATHUS.

[Ipu eHTpanrM30BaHHOM YIIPABICHUU MOKET OKa3aThCs MOJE3HBIM
OpraHU30BaTh €IMHBIN MOTOK UH(POPMAIIUU B CJIOKHON CUCTEME, HEMIPEPHIBHO
nepexosiiieit 3 OgHOTro ypoBHS B Apyroit. [Ipu aTom npobiema opranu3zaiuu
€IMHOTO MOTOKA OCJIOKHSETCS PSIIOM JOTOTHUTENBHBIX 0COOEHHOCTEM.

Opran ynpaBjieHUs] B 3TOM Clydae JI0JHKeH 00pabaThiBaTh BECh 00bEM
uH(OpMaInH, BCE MOKA3aTeH, XapaKTePU3YIOIINe BCE yIpaBisieMble 00beKThl. OH
JIOJKEH pacnojarats 3QGeKTUBHBIMHU CPEACTBAMH KOHTPOJIS 32 TOCTOBEPHOCTHIO
uH(popManuu.

[Ipu yacTUYHO ACTICHTPATM30BAHHOM CIIOCO0€ yIIPaBICHUS CIOKHON
CHCTEMOM YPE3BBIUANHO BAXKHBIM SABJIICTCA PEIICHUE 3aJ1a4l O B3AUMHOU YBS3KE
BXOJIOB M BBIXOJIOB CUCTEM MH(OPMAILIUK HA PA3IMYHBIX YPOBHSIX.

[Ipu opranu3anuu MMEHHO 3TOW B3aMMHOU CBSI3U OKA3bIBAKOTCS IOJIE3HBIMU U
HH(pOpMAITMOHHBIE MATPUYHBIE MOJIETN, OITUCHIBAIOIIUE CBSI3U MPEITIPUITHS C
BBIIIECTOSIIMMU OpraHaMu yrpasienus. [Ipu 3ToM nuHpopMaImoHHbIe MOICIIH
OTpaciy Wi 00beAUHEHHUS TOJDKHBI ObITh HEITOCPEACTBEHHO COMPSIYKEHBI C
WH(POPMAITMOHHBIMU MATPUYHBIMU MOJIEISIMU NPEITTPUSTHIM.

BbIx0/1bI BTOPBIX MOZIENIEN JOJIKHBI J1aBaTh BXObI B IEPBYIO, XOTS U
BO3MOYKHO OIPEAEIIEHHOE Pa3IMuKe B CTENICHU JETANIN3AUU JAHHBIX O
BHYTPEHHHUX CBOMCTBAX YMPABIIIEMOro OObEKTA.




KonnuecTBeHHbIE XapaKTEPUCTUKH MOTOKOB HH(OPMALIUK MOTYT OBITH
OIIPEIEJIEHBI UCXOs U3 KOJIMUECTBA IIEPEAABAEMBIX II0OKa3aTEIeH U KOJINYECTBA
uH(pOpMaIlMU Ha OJMH [T0KA3aTENb.

lﬁiF’i-lgpi,
i=1

rae |, - KoiamuecTBo nHpopmaluy;

K — KOJIMYeCcTBO BO3MOYKHBIX 3HAUYECHUI JAaHHOT'O IT0Ka3aTcIs.

P - BCPOATHOCTD | — TO 3HAYEHUS [T0KA3aTeIs.

Uepes 00beM nHbOpMAIIN MOKHO ONPEACIUTh KOIPPUITUEHT MOJIE3HOTO
JEHCTBUS KaXI0TO mojpasneieHus - . OH ycTaHaBiIMBaeTCs 1Mo GopmyIe:

BblX BblX

n=—"—">
I 68X ’ ﬂ’sx
rae |,,1,, - KOJIUYECTBO BXOASAIICH U BbIXOAAIEH HH(DOpMALUY;
Ayes Aue - CTOUMOCTD €TUHUILIBI BXOSIIEH U BBIXOAAIENH HH(DOpMAIUH.

Huskuil nokasarens 7 CBUAETENBCTBYET O TOM, UYTO JAHHOE MOAPa3IcIICHUE,
10JTy4asi OTHOCUTENIbHO 0O0JIbLIOE KOJIMUYECTBO UH(OPMALIUU OT JPYTUX 3BEHBEB,
MaJio BbllaeT coOcTBeHHON nHpopMaluu. CaMoCTOSTENIbHOE CYIIECTBOBaHUE
TaKOI0 MOJpa3/esieHs 4acTo ce0sl He ONPaBbIBACT, B TAKOM CIIydae ero
1eJecCO00pa3HO 0OBEIUHUTD CO CMEKHBIM MOAPA3ACIICHUEM U, COOTBETCTBEHHO,
nepecTpouTh (OpPMbI JOKYMEHTALIMHU U TOKYMEHTOOOOPOT.

Ha ocHoBe mMaTepuaioB, MOJYYEHHBIX B pe3yJIbTaTe UCCIEAOBAHUN,
MPOCKTUPYETCS PaIllMOHANIbHAS CUCTEMA IOKYMEHTOO0O0pOTA.

OIHOBPEMEHHO C YCTAHOBIICHHEM PAIlMOHATBHON CUCTEMBbI
JOKyMEHTO000pOTa Ha MPEANPUSITHIX OJDKHA pa3pabaThIBaThCs YeTKAas
TEXHOJIOTHSI BBITIOJTHEHUS yIpaBiieHdecKkux padbot. OHa BKItOUAET OMpe/eIcHIe
AJIEMEHTOB IO KKJ0M (PYHKITUU YIIpaBIEHUs, pacuJICHEHNE KaXK0TO DJIEMEHTa Ha
COCTABJISIFOIIME €r0 padOThl, YCTAHOBJIEHUE MOCIEA0BATEIIbHOCTH U PAllMOHATBHBIX
METOJOB UX BBINIOJIHEHUS C TIOMOIIBIO COBPEMEHHBIX TEXHUUECKUX CPENICTB,
pacmpenenieHre paboT MEX 1y UCIIOJIHUTENSIMU C yU4E€TOM TpeOyeMoit
KBIM(PUKALIUU, OTIPE/IeTICHUE TEXHUYECKH 0OOCHOBAHHBIX 3aTPAT BPEMEHH HA UX
BBITIOJTHEHUE.



Bce naHHbIE 3aHOCATCS B MApUIPYTHYIO TEXHOJIOTHYECKYIO KapTy, KOTOpas
COCTaBJISIETCS] HA OMPECIICHHBIN 3J1€MEHT (DYHKIIUU YIIPaBJICHHUS.

Omnpenenenre 31eMEHTOB (PYHKIIHM YIPaBICHUS U COCTaBICHNUE UX MEPEUHs
IIPOBOJUTCS HA OCHOBE aHAJIM3a COAEPKaHUs TPYJla, CTPYKTYpHI armapara
yIpaBiIeHUs, IPUHATON CUCTEME UH(OPMALINH.

TexHonornueckue KapThl pa3padaThIBAIOTCS MapaJlIeIbHO C pa3paboTKOiM
paMOHAIBHOM CTPYKTYPBI allapaTta yrnpaBJI€HUs], MOJI0KEHUN O MOAPA3ACICHUSIX,
JOJKHOCTHBIX MHCTPYKIIHH, (HOPM TOKYMEHTAIIMU U CUCTEMBI TOKYyMEHTOO00pOTa,
IIPOEKTOB MEXAHU3ALMU U aBTOMATH3alUU TPYJa, HOPMAaTUBOB IO TPYAY C TEM,
4TOOBI B HUX HAIIUIM OTPa’KEHUE OCYILECTBISIEMbIE YCOBEPIICHCTBOBAHUS BCEX
YKa3aHHBIX JIEMEHTOB OPTaHU3alUH YIIPABIECHYECKOIO TPYa.

MapuipyTHble TEXHOJIOTHYECKUE KAPThl UCIIOJIB3YIOTCS P TUIAHUPOBAHUU U
OpraHu3alyy padoT UCIIOIHUTEIEH.

MaTpuyHoe npeacraBjeHue OTHOLIEHUH NOKa3aTeJed U J0KYMEHTOB

ManI/ILIHI)IC MOICIN UCIIOJIB3YIOTCA I aHAJIN3a CBS3EH MCIKOY
IMOKa3aTCJIsIMU 1 AIOKYMCHTAaMMU. B Tabm. 1.12. IIPpUBCACHA MaTpUIHadA MOACIIb
B3aUMOCBSI3€EH AOKYMCHTOB U MaCCHUBOB.

Kaxx bl OTAebHBIN CTOJIOCHT MATPUIIBI IOKA3bIBACT, KAKUE TTOKa3aTEIN
COZEPKATCA B COOTBETCTBYIOIIEM JOKYMEHTE U MACCHUBE.

Kamz[aﬂ CTPOKa IIOKAa3bIBAC€T, B KAKNC JOKYMCHTEI U MaCCHUBBI BXOJUT I[aHHBIﬁ
ITIOKAa3aTcJb.

Ta0muma 1.12.

MarpuuHas MOAENb B3aUMOCBS3EN MOKA3aTENEH JOKYMEHTOB 1 MAaCCUBOB

ITokazarenu JIOKyMEeHTBI Maccusbl
a, a,... Jl M, M, M,
P, 1 0 0 0 1
P, 0 1 0 1 0
P. 1 0 1 0 1




AHaJIN3 3TON MOJIENIN MO3BOJISIET ONPEICIUTD:
- YIIOTPEOUMOCTD KaXKI0T0 TIOKa3aTessl B MAaCCUBax U JOKYMEHTaXx;
- CTENEHb CXOJICTBA PA3JIMYHBIX JIOKYMEHTOB U MaCCHBOB.

MatpuyHoe npecTaBiIeHne OTHOIICHUN TTOKa3aTeNel U JOKYMEHTOB YA00HO
JUISL OLICHKU HEOOXOAMMOCTH KaXK/10T0 IOKYMEHTA U MacCUBa B MHPOPMALTMOHHOM
IOTOKE U CHOCOOCTBYET BHIOOPY PAllMOHATIBHOIO COCTABA U COAEPIKAHUS
JOKYMEHTOB B MacCHBaXx.

Mampuuya — Moienb TOKYMEHTHPOBAHUS paObOT UCTIONIB3YETCS JIsI
ornpeeneHuss THPOPMAIIMOHHOMN IIEHHOCTH TIOKyMeHTOB. 1o cTpokam
YKa3bIBaIOTCS PabOTHI, BHIIOIHIEMBIEC B X0JI€ PEIICHUS 3371a4 «I10 CTOJI0IaM
UCIIOJIb3yeMbI€ TJOKYMEHTHI (PEKBU3UTHI)» (Tabm. 1.13.).

C nmomo1ipto «1» yka3bIBaeTCs, Ha KAKOM dTare HEOOXOAUM TOT UM UHOU
JIOKYMEHT.

B 3aBHCUMOCTH OT CTENEHHU AETaan3aliy TEXHOJIOTHYECKOTO Mporecca B
CTPOKaX MOTYT OBITh IEPEUUCIIEHBI POLEAYPHI WU OTIepallun
JIOKYMEHTAIIMOHHOTO Tpoiiecca. Takas MaTpuiia CiocOOCTBYET BBISIBIICHUIO
MUHHUMYMa JOKYMEHTOB, HEOOXOAMMOTO JIJIsl PEIICHHsI TaHHOM YIPaBIEHYECKON
3a1aun. OHa MO3BOJISIET IPOBECTH HE TOJIBKO KAYECTBEHHBIN, HO U KOJIMYECTBEHHBIN
aHaJau3 JTOKYMEHTOB.

[To cTpokam ycTaHaBIMBaeTCA JUIsl KAKMX U CKOJIBKUX pabOT UCHOJIb3YyeTCs
JOKYMEHT M pe3yJIbTATOM KaKUX YIIPABICHUYECKUX JCUCTBUN OH SIBJISIETCS.

[To cTronbuam ycTaHaBIMBAIOTCS COCTaB M pa3MeEpPbl KOMILJIEKCA JOKYMEHTOB,
XapaKTEPU3YIOIIETO KaXKIYI0 pabOTy U POJIb KaKJIOT0 JOKYMEHTa B 3TOM
KOMILJIEKCE.

Tadmuma 1.13

Monenb MaTpuIlsl TOKYMEHTHPOBAHUS pabOT

. - . HtoroBelii
CTOJI0€I]
P, 1 1 . 1 3

P, 0 1 0 1




P 1 0 0 1

m

HUrorosas 2 2 ... 1
CTpOKa

Mopgeab MATPUYHOTO KJIACCHPUKATOPA PYHKIUM.

B cTpokax ykaspiBaroTcs GyHKINH, MOA(DYHKIINH, 3a7a4H, B CTOIOLAX —
[IepeYeHb MOAPA3AEICHUN U JOJDKHOCTHBIX JIULL.

Ha nepeceuennn npoctaBistorcs «1» u «0». Pa3HOBUIHOCTBIO MATPUUHOTO
Kiaccu(ukaTopa sBiIseTcs TabIUIA TIPAB ¥ OTBETCTBEHHOCTH.

Ha nepecedyennn cTonOLOB U CTPOK MPOCTABISETCS YCIOBHOE 0003HAYEHUE
BUJIa pabOT, BRIMOJIHAEMOTO ONPEEICHHBIM PAOOTHUKOM MO KOHKPETHOM 3aJaye.
(K — koHTpOIB, A — ananus, [1 — nognucanue, ¥ — yrBepxaeHue, C — coriacoBaHue

U T.J.).

Ha nepeceueHnn CTpOKH U CTOJIOIA POCTABIISIETCS TPYI0EMKOCTh
BBITTOJIHEHUSI ONPEICTICHHOTO BHIa padOT B MUHYTaX.

Monudukanueit MaTpUIHOTO KiaccupuKaTopa MOKHO CUUTATh MATPHUILY
3aTpar pabodero Bpemenu (tadur. 1.14).

Tabmuma 1.14

Marpuiia 3atpat pabo4yero BpeMeHH

J., Ho, ... ., Utorosslii
croJioer
P, 1 1 ... 1 3
P, 0 1 ... 0 1
P. 1 0 0 1
HUtorosas 2 2 1
CTpOKa

OO0mue M0JIOKEHUsI MMUTAIIHOHHOTO MOJACJIMPOBAHMSA 1eSITEIbHOCTH
NoApa3ieJeHuil OpraHnu3anuu

Ha CTaIUAX aHaJIn3a U IIPOCKTUPOBAHHA CUCTCM U ITPOICCCOB HIMPOKO
HCIIOJIB3YCTCA UMHUTAIIMOHHOC MOACIIMPOBAHUC ACATCIIBHOCTH HO,HpaBI[eJIeHI/II;'I.




HiMuTanimoHHble MOIETTH MOTYT IIPECTaBIATh rpauueckue,
rpadoaHaIMTUYECKHE, AaHATUTUYECKUE MOJENH (POPMUPOBAHUS TOKYMEHTOB U
nokasarenel, (PaKTHYECKON CTPYKTYpBI CBSA3EH B yIPABICHUYECKON CUCTEME,
KJaccupukaropa GyHKIUN. DTH MOAEIH 3aJal0TCsl CXeMaMU MH(POPMAIIMOHHBIX
IOTOKOB ¥ OIMCAHUSIMH BCEX ONEPATOPOB JIEMEHTOB 3TUX MOTOKOB. Ha 3Tamax
aHaJIn3a U IPOEKTUPOBAHUS OOBEKTOB MOJIEIH MTO3BOJISIIOT ONPENETUTh TaKHe
OTHOILIEHUS MEX/y 2JIEMEHTAMH JOKYMEHTAIlMOHHBIX TIOTOKOB U CBSI3€H, KaK
yIOTpeOMMOCTh Ka)KJI0TO MOKa3aTess B MaCCHBaX U IOKYMEHTaX, CTETICHb
CXOJICTBA PA3JIMYHBIX JJOKYMEHTOB U MAaCCUBOB, OLIEHUTh HEOOXOIUMOCTh KaKI0r0
JIOKYMEHTa U MaccuBa, (YHKIIMOHAILHOU CBS3U B TIOKYMEHTAIIMOHHBIX MOTOKAX U
IIPOU3BOJICTBEHHBIX OTHOLIEHUSX, BBIOPATh PallMOHATIBHBIN COCTaB U COJIEPHKAHUE
JTIOKYMEHTOB, MAaCCHUBOB, CBS3EH.

PaccmoTpum o01111e MoI0KeHUs] UMUTAIIMOHHOTO MOJETUPOBAHUS
JEATEeIIbHOCTH MOJIpa3/IeSICHU, Ha MPUMEPE COBEPIIICHCTBOBAHUS CUCTEMBbI
TexHuueckoro nepesoopyxenud (TI10) B o0benuHeHuun. 3aiaya
coBepiieHcTBOBaHUs cucteMbl TIIO ¢ ucrnonp30BaHMEM MaTEMaTUYECKUX MOJIEIIECH
B 3TOM CJIy4ae CBOJMUTCSI K CHHTE3Y CUCTEMBI, T.€. K IIOUCKY CXEeM, HAUITyUllIUM
00pazoM pean3yrounx 3alaHHbIe PYHKIIUH.

[Ipu cuHTE3€ CUCTEMBI OCYIIECTBIISIETCS IOCTPOCHHUE CXEM MH(DOPMAITMOHHBIX
NOTOKOB. OCHOBHBIMU HOCUTEIISIMU HH(POPMALIMK B HACTOAILEE BPEMS SBIIIOTCS
JIOKYMEHTBI, B KOTOPBIX J1a€TCA COBOKYITHOCTh MOKa3areseH, 3adukcupoBaHHas Ha
Oymare. JIokyMEHT MOKET ObITh MPEICTABIEH OJTHUM JTUCTOM UM MHOKECTBOM
JHCTOB, T.€. OH MOXKET UMETh (POPMY KHHUTU WIIM KAPTOTEKH.

KpOMe TOro, paCCMaTprUBArOTCA TAKIKC HCKOTOPLIC 3JICMCHTBI JOKYMCHTOB HUJIN
COBOKYITHOCTD OTHUX 3JICMCHTOB, Ha3bIBa€Masl MaCCHBOM.

[lepcnekTUBHBIA METO aHAJIW3a HHPOPMALIMOHHBIX TOTOKOB — 3TO
nocTtpoenue rpad — moxaene GopMUpoOBaHUs TOKYMEHTOB U Moka3areneil. Ha
OCHOBAHMH MCTIOJIb30BaHUs rpad) — MOJENEH MOTYT ObITh MOJTYYEHBI CIEAYIOIINE
pe3ynbTaThl: 1) BbIsBICH 00U epeueHb UCXOJHBIX U MPOU3BOJHBIX JOKYMEHTOB
W MoKa3areseil; 2) yCTaHOBJEH MepeueHb KOHEUHBIX JOKYMEHTOB (Tlokazarenei); 3)
IIPOBEJIEH aHaJIN3 000CHOBAHHOCTH TPUMEHEHHUS JOKYMEHTOB (IT0Ka3aTeNeil) ¢
TOYKH 3PEHUS JAIBHEUILIET0 UCIIOIb30BAHMS.

Brinenenre KOHEUHBIX, HCXOIHBIX U MMPOMEKYTOUYHBIX IOKYMEHTOB
(mokasarereit) cBs3aHO ¢ 00PabOTKOM 3HAYUTEIILHOTO 00beMa HH()OPMAILIHH.
[Tpumep rpada, oToOpakaroiero IBWKEHUE HH(POPMAIIMK B CUCTEME YIIPaBIICHHUSI,
npuBeieH Ha puc. 1.9.



Puc. 1.9. I'pad, orobpakaromuii 1BM>KeHHEe HH(POPMAILIUUA B CUCTEME YIIPABICHUS

A, B, C,... - KOMIIOHEHTHI NOTOKOB UH(OPMAILIMK TOKYMEHTOB.

['pad onpenenser:

- YHUCJIO JOKYMEHTOB, B (JOPMUPOBAHUHU KOTOPHIX HETIOCPEICTBEHHO YYACTBYET
KaXKJasi KOMIIOHEHTA;

- YUCJI0O KOMITOHEHT, HEMOCPEJCTBEHHO YYaCTBYIONIUX B ()OPMHUPOBAHUU
KaXJ0T0O pe3yJIbTaTa;

- BCE PE3ybTaThl, 111 POPMUPOBAHUS KOTOPBIX UCIIOIB3YETCS KaXK/1ast
KOMITIOHEHTA, U BCE KOMIIOHEHTHI, UCTIOJIb30BAHHBIE MTPU (DOPMUPOBAHUM KAXKIOTO
U3 pe3yibTaTOB.

Martpuunas MoJienib, TOCTPOCHHAsi Ha OcHOBE rpada puc. 1.9., npuBeaeHa B
tabmn. 1.15.

TabOmuma 1.15

MarpuuHasi MoJielb, TOCTPOCHHAs1 Ha OCHOBE puc. 1.9.

BTopuunrie

JIOKYMEH-
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Bxomsmne
CBA3U

Yo - O6Hl€€ YHUCJIO AOKYMCHTOB, UCITIOJIb3YIOIMX ITOKA3aTCJIN PCKBU3UTOB.

HYJ'ICBBIC 3HAYCHUSA B CTPOKEC BXOJAININX CBs3CH OIIpCACIIAIOT IMOCTYIIMBIINC
BXOJAIME JOKYMCHTEI, B I[aHHOI>'I CUCTEME COCTABJICHHBIC 3a €€ IIpCACIaMU.

HyneBble 3HaueHust B cTo01€e Y, ONpeAessitoT JOKYMEHTbBI OTIPABIISIEMbIE —
UCXOSAIIME U3 JaHHOU JOKYMEHTHOW CUCTEMBI.




1. MATEPUAJI IJISA IPAKTUYECKOI'O BJIOKA

Tema 1 «<METO/JOJIOTHYECKHUE IIPOBJIEMbI
KOJIMYECTBEHHBIX HCCIIEJOBAHHH

B IMpOoLCCCC MPOBCACHUA 3aHATHA CHadYaIa IIPOBOAUTCS OIIPOC CTYACHTOB I10
TCOPCTUICCKOMY MATCPHUATy paCCMATPUBACMOI'0 BOIIPOCA, 3aTCM CTYACHTHI
BBICTYIIAIOT CO CBOUMHU pe@epaTaMI/I 110 IIaHHOﬁ TCMC

1.McTopust co3gaHus KOJIMUYECTBEHHBIX METOJIOB.
2. dunocodckoe MOHUMAHKUE KOJTMYECTBEHHBIX METOOB.

3. Pa3BuTHE KOJMYECTBEHHBIX METO0OB

Tema 2  KMATEMATUYECKHUE METO/IbI 1 MOAEJIN
KOMILVIEKCHOTI'O AHAJIM3A U HPOEKTUPOBAHUSI
YIIPABJIEHUYECKOU AEATEJIBHOCTHN»

1. B yem 3akmmtoyaeTcss KOMIJIEKCHBIN aHAIN3 COBOKYITHOCTH OJTHOTHUITHBIX
OopraHu3auun?

2. [IpuBenuTe XapakKTEpUCTHUKH, TAPAMETPBI CTPYKTYPBI YIIPABICHUSA,
COCTABJISIFOLIME OPTAHU3ALUOHHOTO ¥ TEXHOJIOTHYECKOTO YPOBHEM.

3. OCHOBHBIE 3Tanbl KOMIIJIEKCHOTO aHAJIN34a, MPEAIIECTBYIOIIETO
OpPraHMU3alOHHOMY ITPOEKTUPOBAHMUIO.

4. Jlns pelieHrs Kakux 3a7a4 UCTOJIb3YI0TCS MAaTEMaTHUYECKUE METOIbI U
MOJIeJIM B OPraHU3allMOHHOM ITPOEKTUPOBAHUU?

5. B uem cymHOCTh METO/Ia CTATUCTUYECKOTO MOJICIIUPOBAHUS?

6. [TocTpoeHue U aHaIU3 BPEMEHHBIX PSAA0B. MeToAbl aHAJIN3a BPEMEHHBIX
PAIOB.

7. CTpyKTypa MoJiesield U METOJIOB OPTaHU3alIMOHHOTO MPOSKTUPOBAHUS.

8. Mcnonp3oBaHUE pa3IMYHOIO MaTEMATUYECKOTO anmapaTa JUisl yIpaBJIeHUs
OTJIEJIbHBIMHU CUCTEMaMH U MOJCUCTEMAMHU.

9. Poib 1 MECTO CTaTUCTUYECKUX MOJIENIEH B OpraHU3allMOHHOM
MPOEKTUPOBAHUH.

10. Posib 1 3Hau€HHE MMOKA3aTENEN BapHALIMKA B OPITIPOEKTUPOBAHUU.
11. Onpenenenue U UCNOJIb30BaHUE:

- BApHMAIIMOHHOI'O pa3Maxa,



- CPEAHErO JIMHEWHOTO OTKJIIOHCHUS,

- TUCTICPCUH;

- CPETHETO KBAIPATHUECKOTO OTKJIIOHCHWS,
- ko3 urmenTa Bapuauy.

12. Ilepeuncauth TpeOOBaHUs, PEABIBISIEMbIE K OpPraHU3alUN TPOBEACHUS
BbIOOPOYHBIX UCCIIEIOBAHUI.

13. OnpeaenuTs NOHATHUS: «OLIHNOKA PENPE3eHTATUBHOCTHY, T€HEpalIbHAs
COBOKYITHOCTb, T€HEpaJIbHasl CPEIHSSA, BRBIOOPOUHAs COBOKYITHOCTb, BEIOOpPOUYHAS
CpenHss, TeHEpanbHas TOJIs.

14. Cnyyalinpiii 6€cIOBTOpPHBIA 0TOOP. MeTouKa NpoBeACHUS.

15. OxapakTepu3oBaTh JaHHbIC TAOJUIIBI 2.1 ¥ TOCTPOUTH MATPUILY
MH(OPMAIMOHHBIX CBS3EH.

Taomuma 2.1.

MarpuuHnas MoJiesib HHPOPMAITMOHHBIX CBS3CH

1 2 3 4 5 6
byxranrepus 20000 - - 1000 2000 -
1 GuH. OTIeT
[ImanoBwIN - 1000 - 800 - 100
OTIEN
Texunueckuit - - 1500 200 - -
OTIEN
OCHOBHBIE 100 100 150 200 - -
exa
Otnen - - - 500 - -
CHAOKEHUS

Otnen cObITa 100 - - - - _

Matpuunasi ”HpOpMallMOHHAsE MOZIEJIb OYE€Hb YJ00HA /ISl paCYETOB B
Pa3IMYHBIX MOJIPA3JIEICHUSX KOJMYECTBA EPCOHANA, HEOOXOIUMOTO IS
MPOBEICHUS paboOT, CBSI3aHHBIX ¢ MH(DOPMAITMOHHON CITY>KO0iA.

W3 mpuBeneHHO# Tabnuiibl 175 OyXrantepuu U (PUHAHCOBOTO OTJEja BUJIHO,
9T0 00N 00beM MH(POPMALIUHU, MTPOXOAIIIUIN Yepe3 ITH OTAEIbI, COCTABISET




OoJiee yeM 23 MIIH. 3HAKOB B Mecsll. Toraa, cuntasi, 4To oJHa MUIIYIas MallliHKa
CrocoOHa Hamevararh (¢ yueToM norpemrHocteii) okoio 100 ThIC. 3HAKOB B JIeHb
WM 2,5 MITH. 3HaKOB B MECSII, TIOJYYHUM, YTO OyXranaTepuu U GPUHAHCOBOMY OTICITY
BMecCTe MOTpeOyeTcss MpuOIU3UTEIbHO 10 ManIuHOK.

Tema 3 IPUMEHEHUE METO/J0B UCCJIEJOBAHUS
OIIEPALIUI»

1. OcHOBHBIC ATAIlbl aHAJIM3a YIIPABJICHYCCKUX 3aBHCHMOCTEH Ha 0a3e
HCIIOJIB30BaHHUA DKOHOMHKO-CTAaTUCTHYCCKHNX MOI[CJIGﬁ.

2. Kakue MoryT OBITh 3aBUCMMOCTH MEXTy TloKazareneM — ¢paktopoM X U
nokasaresieM — GyHKiuen Y?

3. B ueM CyTh M€TO/1a HAUMEHBIINX KBAIPATOB?

4. Yto xapakTepu3yeT K0O3PPULUUEHT KOPPEISALUHA U TEOPETUYECKOE
KOPPEJISIHMOHHOE OTHOLLICHHE?

5. BeImoJIHEHHE MHOTOIIIArOBOTO PETPCCCHOHHOI0 aHaJin3a ¢ UCII0JIb30BAHHUCM
OBM.

6. Jlanubie cuctreMaTu3upoBanbl B Ta0. 2.2. [To o6bemMaM BBITOTHAEMBIX
paboT 1udphI MOCTPOCHBI B PAHKUPOBAHHBIHN PSI.

Ta0Omuma 2.2.
JlaHHBIC 7151 UCTIOJIB30BAHUS
No O6BeM pabot, | YUCIeHHOCTh Ne /1 | O6bem pabot, | UUCIEHHOCTD
I/ | MITH. 3HAKOB | COTPY/IHUKOB MJTH. 3HaKOB COTPYJTHUKOB

MBI, uen. MBI, 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 ananuze psiia BCIOMOTaTeIbHBIX MATEPHUAJIOB ObLIO BBISIBJICHO, UTO TIPU
U3MeHeHUH 00beMoB padoT oT 10 1o 15, ot 15 1o 20 MiIH. 3HAKOB IPOUCXOAAT
W3MEHEHHS B COOTHOIICHUH TEMIIOB POCTa 00BEMOB M UUCIEHHOCTH COTPY/IHUKOB.
Pazo0bem 00111y10 COBOKYMHOCTH (N=15 HabmioieHusam) Ha 3 Tpymnnbl (CeMeicTBa) ¢
o0beMamu pabot B niepBoit rpynme n, ot 10,0 mo 15,0 miiH. 3HaKOB, BO BTOPOii N,
ot 15,1 1o 20,0, B Tpetneii ot 20,1 10 30,0 MIIH. 3HAKOB.

COBOKYIHOCTB pa300beTCsl Ha 4aCTH, B KXIYIO U3 KOTOPHIX BOWIET 110 5
3aMepoB (n,=n,=n,).

Takum 006pa3om, B MEpBYIO TPYIIITY N, TOMaaaroT 3amepsl 1-5. Cpenusis
apumeTndecKas 3Toi rpymnsl 1o oo0bemam padoT cocTtaBut 11,7 MIIH 3HAKOB.

Jlyst aTOr0 06BbEeMa paboT cpenHss apuPpMeTHIECcKas o YUCIECHHOCTH
COTPYIHHUKOB Ha | MJIH. 3HAaKOB 00beMa padoT, KOTOPYIO Mbl TPUHUMAEM B
Ka4eCTBE BapPbUPYIOIIETO MPpHU3HaKa-pakTopa X,, COCTABUT:

291+ 243+ 250 + 246 + 255

X, = 257 yel.
5
Bo BTopyto rpynmy n, otHeceHsl 3amepsl 6-10. Cpenuuit 00beM paboT
coctaBut: 17,7 muiH. 3HaKkoB. Cpefusia apudmeTrnyeckas 1o YMCICHHOCTH IS 3TOU

rpynmel X, = 243.

B tpetsio rpyniy n, otHeceHsl 3amepsl 11-15. Cpennuit o0beM padboT

cocTaBuT: 26,9 miH. 3HakoB. CpenHsst apudmeTrndeckast mo YUCIACHHOCTH TSl ITOU
TPYIIBL X, = 2294el.

Cpennsas apudpmeTHIecKast o YMCICHHOCTH pabOYMX MO BCE COBOKYITHOCTH
X =243 4yen. npu cpenHem oobeme 18,0 MITH. 3HAKOB.

JlanpHeiiiee BRIYUCICHUE CHCTEMATH3UpyeM B Ta0m. 2.3.




Ta0muma 2.3.

Pacuétbl, He0OX0AUMBIE IPU MOBECHUH TUCTIEPCUOHHOTO aHAIN3a

[Tokazarenu OO0BEMBI BBITIONHSIEMBIX pab0T, 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
YHUCIEHHOCTH , ,
COTPYTHUKOB 258,238
246,255 216,236
CymMBI 1285 1215 1145 Z = 3645
BapUaHTOB X
YacTtHble 257 243 229 X =243
cpenHue
OTKIIOHEHHE +14 0 -14
YaCTHBIX
CpPeIHUX OT
o01eit cpenHeit
KBanpatsr 196 0 196 D2, =196e5+196e5+0e5=1960
OTKJIOHEHHI '
YaCTHBIX
CPEIHUX OT
o01eit cpenHeit
OTKJIOHEHHE +34,-14, +11,+2, -3,+36,
BapHaHTOB OT
‘laCTHOﬁ '7,'11,_2 _23,+15, _27, _13,
cpenHei 5 7
KBagpatsl 1156,196, 121,4, 9,1296, D2 =1526+904 + 2252 = 4682
OTKJIOHEHUN oo
BAPUAHTOB OT 49,121,4 529,225, 720,
YJaCcTHOH
cpemHei 25 169,49
D> =1526 | > =904 | > =2252
OTKIOHEHHE +48,0, +11,+2, -17,+22,
BapHaHTOB OT
061116171 CpeHHeI\;I +7,+3, ‘23,+15, ‘41,'27,
+12 -5 -7
Ksanpatst 2304,49, 121,4, 289, D25 — 2506 + 904 + 3232 = 6642
OTKJIOHCHMH oot
BAPUAHTOB OT 9,144,0 529,225, 484,49,
obmelt cpemHeit o5 1681,

3" = 2506

729




=004 | Y =3232

B taGnuie cucremMaTH3npoBaHbl pacYEThl, HEOOXOIUMBIE TIPH TTOBEICHUN
JTUCTIEPCUOHHOTO aHau3a. [loydeHHbIC JaHHbBIC XapaKTePU3YIOT JIUCIICPCUU
oO1ue (1eBUaITuIO):

D2 =D? +D?

[qm cucm. ocm.

[TpakTryecku 0OBIYHO PACCUUTHIBAIOT BEJIMUYMHY CUCTEMATUYECKOMN
(bakTopuanbHOit) nucrepcun D’ ¥ BenMYuHY o0mmei aucnepcun D7, a

cucm

BEJIMYMHY OCTATOYHOM (CITy4yailHOM) NUCTIEPCUN ONPEIEISAIOT KaK OCTATOK MEXKY

oOLIEH U CUCTEMAaTHYECKOU TUCIIepCUei.

Jlucnepcuu Ha OAHY CTENEHb CBOOOIbI PEICTABIEHBI B Ta0M. 2.4.

Ta6numa 2.4
Jucnepcun Ha OJTHY CTEMIEHb CBOOO/TbI
['pynmsr Cpennsis Crenenu Cymma YacTtHOE OT
YUCJICHHOCTh | CBOOOBI IO | KBAJAPATOB JEJICHUS CYyMMBI
COTPYJHUKOB | rpynmam OTKJIOHEHUW | KBaJpaToOB
OT CPEIHUX OTKJIOHEHHUH Ha
CTEIEHb
CBOOOIBI
1 257 4 1526 382
2 243 4 904 226
3 229 4 2252 563
3Ha4YeHU 11
COBOKYITHOCTH
243 12 6642 554

Tema 4 «<MATPUYHBIE METO/IbI B ITIOAI'OTOBKE U ITPUHATHUHN

YHOPABJIEHUECKHUX PEIIEHUM»



OxapakTepu30BaTh JaHHbIC TAOTUIIBI 2.5. U TOCTPOUTH MATPHUILLY

MH(OPMAIMOHHBIX CBSI3EH.

Tabmuma 2.5.

Matpuynast Mozenb HHGOPMAIIMOHHBIX CBSI3EH

1 2 3 4 5 6
Bbyxrantepus | 20000 - - 1000 2000 -
U QUH. OTIeT
[TnanoBEII - 1000 - 800 - 100
OTIEN
Texauueckuit - - 1500 200 - -
OTIEN
OcCHOBHEBIE 100 100 150 200 - -
exa
Otnen - - - 500 - -
CHaOKeHHU
Ortxen cObiTa 100 - - - - -

Martpuunas uapopmalmoHHas MoJIeJIb 0YeHb yI100Ha JIJIsl PaCYeTOB B
Pa3IUYHBIX MOJPA3IEICHUSIX KOJIMYECTBA IEPCOHANA, HEOOXOUMOTO JJIs

MPOBEJICHUS pabOT, CBA3aHHBIX C HH()OPMAIIMOHHON CITY>KOOH.

W3 npuBeneHHON TabIULbI 11 OyXTraJlTepuu U (PUHAHCOBOTO OTJEa BUAHO,
4yT0 001U 00beM MHGOPMAIIUU, TPOXOIAIIUN Yepe3 3TH OTIEIbI, COCTABIISIET
OoJiee yeM 23 MIIH. 3HAKOB B MecsIl. Toraa, curTas, 4To OJHa MUITYIIas MallliHKa
criocoOHa HameyaTaTh (C y4eTOM MorpemrHocTeit) okosio 100 Thic. 3HAKOB B J€Hb
WM 2,5 MITH. 3HaKOB B MECSII, TIOJy4YUM, YTO OyXraiaTepud U (PUHAHCOBOMY OTIEITY

BMecTe MoTpedyeTcst mpubau3uTenbHo 10 ManmHOK.




3AK/IIOYEHUE

[Tocobue cocTaBiieHO B COOTBETCTBUU C TUIIOBOM MPOTPAMMOM TUCITUILIIMHBI
«KonnuecTBeHHBIE METOIbI B TYMaHUTAPHBIX UCCIIEIOBAHUIX), TTO3BOJISA
MMO3HAKOMUTHCS C TEOPETHUECKUM U NMPAKTUYECKUM MATEPHUATIOM IO OCHOBHBIM
temaM aucuuIuinabl. @opmoit kouTpossa auciuiuivasl b1.B.J1B.10.01
«KonnuecTBeHHBIE METO/IBI B TYMAHUTAPHBIX UCCIICIOBAHUSIX)» BBICTYIAET 3a4€ET,
JaHHas JUCITUIUIMHA BXOIUT B BAPUATUBHYIO YacTh pabodero y4eOHOro miaHa.

[Tocobue npeana3HaueHo sl MOATOTOBKH OaKajlaBpOB MO HANPABICHUIO
noarotoBku 46.03.02 JlokymentoBenenue u apxuoseaeHue ([Ipoduns
JIOKyMEHTOBEICHHE U TJOKYMEHTAIMOHHOE 00ECTICUEHHE YIIPABICHUS).

MpsI 0co3HaeM, YTO HE BCE MOCTABICHHBIE HAMHU 3a/1a4M PEILIECHBI B PABHOM
Mepe MIyOOKO M OCHOBATeNbHO. BMecTe ¢ TeM, UCClieJOBaHHUE BBIABISAET PAL
po0sIeM, H3y4YeHHE KOTOPBIX MOKET OBITH MPOJIOKEHO.



