IHPAKTHYECKAS PABOTA Ne4
«ITIOCTAHOBKA IEJIEH ¥ IOV CK PEIIEHU»

Heap padoThl: NOIYYUTh NPAKTUYECKUE HABBIKUM B (DOPMHPOBAHUM Hepap-
XMH LeJIel U MyTel JOCTHKEHUS LeNel, a Takke B 0(QOpPMIICHUHN PE3YJIbTaTOB C
ucrosb3zoBanueM MS Visio.

CAMOCTOATEJIBHAA PABOTA

|. U3yuenune Teopuu.
N3yuuTe MeTo/Ibl NOCTAHOBKU I1I€JIE U BBIPAOOTKH pEUIEHUI, B TOM YHUCJE METO-
JIOJIOTHH TIOCTPOCHUSI JIepeBa Iielieil, aHanu3a uepapxuit. Jlureparypa: [1, 2, 3
(cTp.401-410), 5 (rnara 3), 6].

Il. COop unpopmanuu o myTsix pemieHus1 NpoodIeMbl.

Cobepute nH(poOpMaLMIO O MYTAX U croco0ax peleHus: npoOIeM, BbISIBICH-
HBIX B XOJI€ BBINOJIHEHMS MpeAblayliell npakTuueckor padoTsl. [Ipoananusupyii-
T€, KaK pelarTcs Nogo0HbIe MpoOIeMbl, BOSHUKAIOUINE B IPYIHX CUCTEMaX, aHa-
JIOTUYHBIX UCCIENYEMOM CUCTEME.

[Topsanok BeINONMHEHUS paOOTHI IPEICTABIIEH CASAYIOUUMH 3TallaMu

1.Onpenenenue 1nenn, OCHOBHBIX KPUTEPHUEB U AJIbTEPHATHUB.

2. CTpyKTypupOBaHUE CHCTEMBI B BHJIE MEPAPXUUYECKOU CTPYKTYpBI C He-
CKOJIbKMMH YPOBHSIMU: 1IEJIM — KPUTEPHUH (ITOALENIN) - AIbTEPHATUBBI.

3. YCTaHOBJIEHHE HAIIPABIICHHBIX CBA3EH, YKa3bIBAIOLIMX HA BIIMSHUE KPU-
TEpPUEB U aNbTEPHATUB JIPYT Ha JApYTa.

4. TlomapHoe cpaBHEHUE AJIEMEHTOB Kaxaoro ypoBHs. [locTtpoenue martpu-
16l ITIONTAPHBIX CPABHEHUH AJIbTEPHATHUB I10 KaKJOMY KPUTEPHIO.

5. Pacuet rmo6anbHbIX U JTOKATBHBIX TPUOPUTETOB

6. [IpoBepka coriacOBaHHOCTH MATPHIIL (CYXKICHU#T)

7. Bb10op myurieit albTepHaTUBHI.

8. IlocTpoeHne cXembl JiepeBa IMeJe ¢ OTOOpaKEHUEM BBIYMCICHHBIX JIO-
KaJIbHBIX U II100aJIbHBIX TPUOPUTETOB

9. ®opmynupoBKa BHIBOJOB IO BBIMOJHEHHON padoTe U opopmiieHre oTye-

Ta.



1. Onpenenenue 1eaH, OCHOBHBIX KpuTepueB M ajbTepHaTuB. IlocTpoenue
aepeBa ueJseu

Cdhopmynupyiite T100aIbHYIO 11€1b, OTTAIKUBASICH OT (HOPMYIUPOBKU H3-
HayaJIbHO MOCTaBJICHHOW mpobieMsl. Hampumep, eciau mpobiaemMa coCTOUT B HEd -
(EeKTUBHOCTH HEKOTOPOTO IMPOILECcca, TO TI00aTbHON HENbIO SBIISETCS MOBBIIICHHE
3 PeKTUBHOCTH JaHHOTO npouecca. Ecnu npobiema 3akimodyaercss B HU3KOW 0e3-
OIMAaCHOCTH YCITyTH WU TPOU3BOJCTBA, TO IENIBI0 OYIET SBISATHCS OOECIeUYeHUE
TpeOyemoro ypoBHs ux Oe3omnacHocTu. ['mobanbHas 1enb Obiia panee chopmynu-
pOBaHa BaMU IMPH MOCTPOSHHUH JUATPAMMBI «PBIOHIA CKEJIET» M ObLIa TIOMEIICHA B

TOJIOBY «PBIOBD.

2.CTpYyKTypUpPOBaHHE CHCTEMbI B BHJAE HEPAPXUYECKOH CTPYKTYpPbI ¢ He-
CKOJILKHUMY YPOBHSIMU: I€JIM — KPUTEPHH (TOALEJN) - AJTbTePHATHBBI

JlepeBo 1enen — uepapxXxuyecKkoe BU3YAIbHOE MPEACTABICHUE TOCTHUKCHUS
LEJIEH; IPUHLMII, ITPA KOTOPOM TJIaBHAs LIEIb JOCTUTAETCS 32 CUET COBOKYITHOCTH
BTOPOCTEIIEHHBIX U JOIIOJHUTEIbHBIX 1EIICH.

[TocTpoeHune nepeBa LENEr BBIMOJHSIOT, MOCIEI0BATEIBHO JIEKOMIIO3UPYS
CHayasa rJIo0adbHYIO 1eJib, 3aT€M I[€JIM BTOPOTO YPOBHA W T.A. TakuM oOpa3zom
OyJleT MOCTpoeHa HepapxXxuyeckas CUCTeMa, B KOTOPON yYpOBHHM PaCIOJIOKEHBI U
MMPOHYMEPOBAHBI TaK, YTO:

-HUKHHUM YPOBEHB COJICPIKUT aIbTEPHATUBBI;

-YpOBHU C OOJIBIIMMU HOMEPaAMHU MOTYT JOMHUHUPOBATH TOJIBKO Haj
YPOBHSIMU C MEHBIIUMHA HOMEPAMHU.

[Tpy nexoMITO3UITMKM HEKOTOPOH HenH (POPMYITUPYIOTCS OIS, TOCTHKE-
HHE KOTOPBIX 00CCIEeUMBACT JOCTH)KCHUE UCXOAHOM 1enu. HwxkHuii ypoBeHb Co-
CTaBJIIOT JIEMEHTApHBIC MEIH — JOCTATOYHO KOHKPETHBIC 3adauM (aJbTepHATH-
BBI).

ITpu bopMupoBaHum JepeBa el MOKHO MCIIOIb30BaTh CTaHAAPTHBIE OC-
HOBaHUA JEKOMIIO3UIMU. B 4acTHOCTH, IJ1 MPOM3BOACTBEHHBIX CHCTEM MOXKET
OBITH UCTIOJIb30BaHA IIEMTOYKAa OCHOBAHUM: «KOHEUHbBIC MTPOIYKTHD - «IleJernosara-
IOIIHUE CUCTEMBI (AKTOPHI)» - «OKU3HEHHBIN ITUKJI TPOU3BOJICTBAY - «COCTAB CTPYK-

TYPHBIX DJIEMEHTOB (PECYPCOB)» - «YIPABICHUYECKUI [IUKID).



MO>XHO UCIOJIB30BaTh MOCIEAOBATENIBHOCTh, PEKOMEHAYEMYIO B METOE
ananu3a uepapxuii (MAN): «akToOpbD) - «11€JIM aKTOPOBY» - «IOJTUTHKU aKTOPOBY -
«CLICHApUM».

[Tone3no mpoaHanu3upoOBaTh JAEPEBO MPUYUH, MOCTPOCHHOE IMPHU BHIMTOIHE-
HUU MPEIbIIYIIEeH MTPAKTUYECKON paboThl, T.K. CTPYKTYypa JiepeBa 1ejiei MOXKET BO
MHOTOM HOBTOPSATH CTPYKTYPY JepeBa NPUUUH (Tak Kak MpoOsieMe CONMOCTaBIIsIeT-
Csl 11eJb, @ IPUYMHE — MOJILIEIIb).

Hanpumep, eciiu B aepeBe NPUYUH HAa BTOPOM YPOBHE IPEICTABIICHBI Clie-
JYIOIINE OCHOBHBIE MPOOJIEMBI, BBISIBIICHHBIE B PE3yJbTaTe aHAIM3a OKPYKEHHS U
CHUCTEMBbI B II€JIOM: "HHM3KOE KaueCTBO NPOAYKIMHU", "BBICOKas CeOECTOMMOCTD
npoaykuu', "CHHKEHHE YPOBHS IPOJAX'', TO HA BTOPOM YpPOBHE JI€peBa LiEJIEH
MOTYT OBITh MPEICTABJICHBI 1IEJIU: "MOBBICUTH Ka4€CTBO MPOAyKIUU'", ""CHU3UTH Ce-
6ecTouMOoCTh", "yBeNIMUUTD (CTAOMIIM3UPOBATH) YPOBEHDb MPOJaXK".

CrpykTypa JepeBa Leneil HeoOs3aTeNIbHO JTOJDKHO MOJTHOCTBIO COBMAJATh CO
CTPYKTYpOH JiepeBa MPUYMH, a POPMYIUPOBKH LIENEH - COOTBETCTBOBATh (DOPMYJIH-
poBkaM mpoOseM. OTHeCUTECh TBOPYECKU K 3TOMY Iporeccy. Hampumep, npexne
4YeM peliaTh, Kak COKPATUTh BPEMsI BBHITIOJHEHHSI HEKOTOPOH (PYHKIIMU WM CHU3UTH
ee ce0eCTOMMOCTh, HYKHO 3aIyMaThCs, TaK JH HEOOXOJMMO BBINOJIHEHUE 3TOU
(GyHKLMH, BO3MOXHO, €€ CTOUT YAAJIUTh WK BBIIOJHATH B COCTAaBE APYron (DyHKIIUH,
IIPUYEM HE BCErja, a MpH OIMPEIEICHHBIX YCIOBUX. Mcrnonb3yiiTe METOT MO3roBOM

aTaKu B CBOEH MUHM-TPYIIIE JJIS IOUCKA ITyTEW JOCTMKEHUS LIEIIEH.

3. YcTraHoBJIeHHe HANIPaABJIEeHHbBIX CBsi3eil, YKa3bIBAKIIMX HA BJMSIHUE KPUTe-
pHeB U AJbTEPHATHB JAPYT HA Apyra

B uepapxuu cBsizu onpeAcisioT MyTH OJHOM HAINpPaBICHHOCTH — OT BEp-
IIMHBI K aJIbTEpHATHBAM 4yepe3 MPOMEKYTOUHbIe YPOBHU. CUcTeMa MpeaCTaBiIseT
co0Ol CTPOTYIO MEPAPXHUIO, €CIIH JAOMYCTUMBI CBSI3M TOJbKO MKy COCeTHUMU
YPOBHSIMH OT BEPXHEr0 YPOBHS K HUKHEMY YPOBHIO.

[IpencraBpTe AepeBo 1eieil B BUe cxeMbl ¢ momoibio MS Visio. [Ipumep

JiepeBa MpUBEIEH Ha puc. 4.1.
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Pucynok 4.1 — JlepeBo uenei
Jlist manpHeWIed OleHKW Iejedl mo Merony aHanusa uepapxuit (MAN)
HE00X0AMMO, YTOOBI KOJTMYECTBO YPOBHEH 7Sl JTI0OOO0I BETBH JepeBa ObLIO OJMHA-

KOBBIM.

4. llonapHoe cpaBHeHHE 3JIEMEHTOB KaX10ro ypoBHsi. [loctpoenue maTpuubl
NONAPHBIX CPABHEHUH AJILTEPHATHUB 110 KAKAOMY KPUTEPHIO

[Tociie mocTpoeHUsl MEepapXUK YCTAHABIMBAECTCS METOJ CPABHECHUS €€ dJIe-
MEHTOB. Yaie Bcero s 3TUX LEJIEH MCIOJIb3YETCsl METOJ NMapHbIX CPaBHEHUU,
MOCKOJIbKY CpaBHEHHE MPEIMETOB M0 TapaM SIBJISIETCS OOBIYHBIM U TTOHSATHBIM JIJIsI
yenoBeka. Kpome Toro, oTcyTcTBHEe HEOOXOIUMOCTH MOCTOSIHHO JEP’KaTh B MOJIE
3pEeHUs BCE CPABHUBAEMBIC DJIEMEHTBI WM UX TPYIITY MO3BOJISIET CKOHLIEHTPUPO-
BaTh BHUMAHHME Ha KOHKPETHOM MpoOJieMe: HACKOIbKO OJIMH AJIEMEHT MPEBOCXO-
JUT IPYTOM WK YCTyHaeT eMy. IT0 00ecleynuBaeT 00Jiee TOUHbIE PE3yJIbTaThI.

[Ipu peanuzanuu MeToa NapHbIX CPABHEHUN CTPOUTCS MHOYKECTBO MAaTPHLL.
JI7s1 3T0r0 B MepapXxuu BBIICISIOT 3JIEMEHTHI IBYX TUIIOB: 3JIEMEHTHI-«POAUTEIIN)
U DJIEMEHTBI-KIIOTOMKHW». MaTpulbl NapHbIX CPABHEHUM CTPOSITCS A BCEX dIe-
MEHTOB-(IIOTOMKOB»,  OTHOCSIIIUXCA K  COOTBETCTBYIOLIEMY  DJIEMEHTY-

«KPOOAUTCIIIO. QHGMGHTaMI/I-«pOI[I/ITeIIHMI/I» MOTYT SBJIATBCA JJICMCHTBI, IMPHUHAI-



Jexale J00My HepapXUYeCKOMY YPOBHIO, KPOME IIOCIEIHETr0, Ha KOTOPOM
PACIIOJIOKEHBI, KaK IPaBUIIO, albTEpHATHBBL. Kaa0l COBOKYIHOCTH IOALENEH,
IIOJIYYECHHBIX B PE3YJIbTATE JEKOMIIO3ULMU OJHOU €M, COOTBETCTBYET OJHA MaT-
puua.

Tax, nnst nepeBa uenei, cOpMUPOBAHHOTO HAa NPEIBIIYIIEM IlIAre, Mpej-
CTAaBJICHHOM Ha puc. 4.1., OyyT NOCTPOEHBbl MaTPULbL: JJIi BTOPOro ypoBHS — 1
MmaTpuna (2*2), nist TpeTsero ypoBHS — 2 MaTpuilsl (3*3), MOCKONBKY 7Sl ATOTO
YPOBHSI B HEPApXHHU UMEIOTCS 2 «POAMUTENS» U CPABHUBAIOTCS 3 albTEPHATHUBHI;
JUISL 4Y€TBEPTOTO YPOBHS — 5 MaTpHIl (2*2), MOCKOIbKY Ha TPETHEM YPOBHE UMEIOT-
CsA 5 «pOAMTENEN» U CPABHUBAIOTCS IO 2 aJIbTEPHATUBBI.

[Ipy nocTpoeHnn MaTpuIl UCIIOJIB3YHTE OTHOCUTENBHYIO KAy IPEANIOUTE-
Huil oT 1 10 9 (4eMm BbIIlIE CTENEHb MIPEBOCXOJICTBA, TeM Oounblie Oami). Marpuia
IIApHBIX CPABHEHUN IO3BOJISET BBIPA3UTh OTHOCUTEIBHOE IPEBOCXOICTBO OJHOTO
o0BEeKTa HaJl APYTUM 1O 00IIeMy Ui HUX Npu3Haky. [lapHble cpaBHEHUS MpPOBO-
JATCS B TEPMHUHAX JTOMUHUPOBAHMS OJHOIO 3JeMeHTa Haj ApyruMm. llomydeHHble
CY)KIEHUS BBIPAXKAIOTCA B LEJBIX YUCIAX C YYETOM IIKAIbl OTHOCUTEIBHOM BaX-
Hoctu T. Caatu (Tabm. 1).

Tab6muna 1-1lIkama otHOCUTEILHOU BakHOCTH Caatu

Onesxa IIpEzHaK IloacHeHHS
bonsnmaE Mennnmit
“BeCH/ wBec
Mens i Bomeooii
“BECH BECH

0 0 IECOEPT 2aTPYIHACTCA B
CPABRHEHHH

1 111 DAKTOPEL PABHOIHATHEI AR TOPE PAEHOIHATHEL
OIIBIT H CY3EISHHET JAOT

] HezHagHTEIEHOE
3 1/3 HEZHATHTEIRHOE [IPEEOCKOICTED
npeJloITeHHe

ogEOMY akTopy
OIIBIT H CVEIEHHT J3AMOT CHTLHOS

5 1/5 CyImecTEEHHOS ONPeJIoYTeHHe | OpeBOCXONCTED OJHOMY EHIY
AeATEeIBHOCTH HAT IPYTHM
OJHOoMY H3 EHIOE JeATeIEHOCTH
JaeTCAd HACTONEEQ CHIEHOS

7 17 OderHaHOE OpeIIoYTeHES OpeBOCXOICTED, IT0 OHO
CTAHOEATCH OPAETHIECKH
SHATHTEIEHEM
COrIeEHIHOCTE IPEBOCKOICTEA

) _ OOHOTO EHJA JeATEIEHOCTH HAT

9 1/9 ADCOMOTHOS ONpeInoIIcHHAS
IPYTHM NOITECDEIASTCA
HaAHOOIee CHIIEHD

) . TIpoMeEYTOIHEIE 3HATSHHA
12, 1/4, 1/6. P B [IpEMeRAIOTCA E KOMIIPOMHCCHOM
2.4.6_8 ; MEEITY COCETHHMH
1/8 coydaae
FHAYCHHAMH OIEATE




Martpuiia napHbIX CpaBHEHHUI UMeeT cleayromuil Buj (puc.4.2)

A A Az A An

A ai= wi/ wi alrz= wi/ w2 ali= wi/ wj Aln= W1/ Wn

Ao a>1=1/ ai> arr= wa/ W3 az>= w2l W2 a>>»= Wa/ W2

A ai=1/au aip=1/ az ai— Wi/ Wj Ain— Wi/ Wa

An an1=1/ ain an2=1/ azn ani=1/ ajn Ann= Wn/Wn
Cynmma 8 j

Pucynok 4.2- MaTpuua napHbeIX CpaBHEHUN

B ob6mem Buzie oTHOmEeHUE Beca kputepusi Al K Becy kputepus Aj ompene-
asiercst o popmyne Aij=wi/wyj,

e i-HOMep CTPOKH,

J- HOMep cToJI01a

Wi,Wj- Beca cpaBHHBAE€MBIX 3JIEMCHTOB

Martpuiia napHbIX CpaBHEHHUI 3alOIHIETCS, KaK MPaBWIIO, CIEIYIONUM 00-
pazoMm. O0BekT Al CpaBHHUBAIOT CO BCEMHU OCTAJIbHBIMU A2, ..., An, 3am0iHSAS 110-
CJIEIOBATEIILHO MEPBYIO CTPOKY MATPHIlbL. 3aTeM 00BEKT A2 CpaBHUBAIOT CO BCE-
MU OCTaJbHBIMU, 3aMOJHSAS BTOPYHO CTPOKY YHWCIAMHU alj, OMpPEAeNsieMbIMHU IIO
IIKaJjie OTHOCUTEIHHON BAXKHOCTH M TaK JaJiee.

[Tpu npoBeieHNN MMapHBIX CPABHEHUN M 3aMOJTHEHUH MATPHITBI HEOOXOIUMO
OTBEYATh Ha CJEIYIOUIME BOIMPOCHI: KAKOW U3 JIBYX CpPaBHUBAEMBIX 3JIEMEHTOB
BaOXKHEE WJIM UMEET OOJiblliee BO3/ACHCTBUE, KaKOW 0oJiee BEPOSITEH M KaKou mpe-
noututeabHee? ToMy 2JIeMeHTy nmprcBauBaeTCs OONbIINI Ol (Bec).

Ecnu Bec oObekTa Al paBeH Becy o0bekTa Aj, To cooOpa3Ho mikajie aij = 1.
Ecnu Bec oObekTa Al Gosblie Beca 00beKTa Aj, TO B COOTBETCTBUH CO IIKAJION
3aMOJTHSIOMNNA MATPHILY SKCTIEPT OMPEEsieT CTEIeHb MPEBOCX0/ICTBA, BHIPAKEH-
HyI0 B Oayax, mpuueM aij > 1. Eciiu Hao60poT Bec 06bekTa Al MeHbIle Beca 00b-

eKxTa Aj, TO 1O IIKaJie 3aJaeTcs OauibHas oleHka aij < 1.



Martpuiibl 10KHBI OBITH 0OPAaTHOCUMMETPUYHBIMHU, TIO TUATOHATH JTOJDKHBI
CTOSATh €IUHHIIBL.MaTpHUIly MOXKHO CO3/1aTh ¢ momompio Visio jaudo ¢ MOMOIIbI0

MS Excel. ITpumep matpuiisl puBeacH Ha puc. 4.3,

B JNlaBopatopHble N0 cucTeMHOMY aHanmsy.vsd - Microsoft Visio - O
] oaiin  Okno [=]=][=
\ le 'J >~ 5
| FnagHaa | Bcraeka PasmeTka cTpaHuLb dopmynsl JaHHbie PeueHsupoBaHne Bug Foxit PDF @
Ell % Calibri “j1z ~ }g === O6wwii - | S BcraBuTe v > - A7~
{ » C ) = = = ER .~ or N
: L X & U-|A A E=E=EEH (W@ noul‘c Fevpamere - | (@ 44~
CTAaBWTL o e === v TN || .o g
- [E oA |EE] (w88 - | Elecewar- H @~
Bydep obmena = || Wpndr ™= || Bopashnsanme || Yucno = | _ Aueiikm | Pepaxtnposanme |
E1 ~ @ S
= o0 ~
wryp bl X y/fﬂ”/f/f/”////”//”I/I/‘”/'//”////I///I//I///ﬂ////”/f///////l//-’/”T///I///”/I/”///I//”///////I/I/A
Z A [
fh0nc: deeyn: Z A Onnibxu B » TToaroT Crnemans
O6paseL, Noucka E Z i = s
1 PETJIAMEHTe  COTPYIHHKOE HCTOMHHKH
- = el
DUrypbl NPocToii Bnok-cxems! Ommiiar & '
Bnokn 1 1/3 5
E erJIaMeHTe
OUrypsl AN AMarpaMM 2—2 P
I TToaroTorka
CxeMbl MApKETHMHra AT 3 1 3
[ ®uryper oems npyuamiHo-cneac.. . 3 | COTpYAHHKOB
©Urypel Cxembl ayanta ;f Crierpamsueie - - i
~ Z : ’
MNpowuecc ¢ Z 4 HCTOYHHEH
I o <> Hememe g 5 v
[ CuenHapwii sbinonHeHs UML M4 4 » Mo _Page >
Crp. 12/13

Pucynok 4.3 — Martpuiia napHbsIX CpaBHEHUI

5. Pacuyer JIOKaJIbHBIX IPHOPUTETOB

Ha ocHOoBe Kaxk/10il U3 MOCTPOCHHBIX MATPHIl MAPHBIX CpaBHEHUU (HOPMU-
pyoTCsl HAOOPHI JIOKAJIbHBIX NMPUHOPUTETOB, KOTOPBIE OTPAXXatOT OTHOCHUTEIb-
HYIO0 BA&XKHOCTh CPAaBHUBAEMBIX MOJILIENIEH 10 OTHOIIEHUIO K BBIIIECTOSIIEH LEIH.

JI71d moJTydeHUsI aHATIMTUYECKOM OLIEHKH KCITOJIB3YIOT CIEIYFOIIHUE IBA CIO-
coba. IlepBblii cioco® ObLT MOJPOOHO PACKPHIT B MaTepuanax jJekuuu. OH peanu-
3y€eTCs MOCPEICTBOM BBIMIOJIHEHHUS CIEAYIOIINUX JIBYX JICUCTBHIA.

1.CyMmMHpOBaTh 37€MEHTHI KaXKJ0T0 CTOJIONA U Pa3/ieIuTh DJIEMEHThI KaX-
JIOTO CTOJI0Ia MaTPUIlhl HA CYMMY 3JIEMEHTOB COOTBETCTBYIOIIETO cTosiona. Hop-
MaJIM30BaTh UX TaK, YTOOBI UX CyMMa paBHsJIACh €IUHUIIC.

2. CymmupoBaTh 2JIEMEHTHI KaXI0i cTpoku. Haiitu cpeqnee apudmernde-
CKO€ KaX710i cTpoku. HopMupoBaTh UX Tak, 4TOOBI UX CyMMa paBHSJIACH SIUHUIIE.
[Tocnenuuii cToberr — 3T0 BEKTOP MPUOPHUTETOB.

PaccmoTtpum BTOpO# crioco0.



BCKTOp JIOKAJIBbHBIX ITPHOPUTETOB MOXKHO IIOJIYUYUTDh, IICPECMHOXKAs 3JICMCHTDI
B K&)K,Z[Oﬁ CTPOKEC M M3BJICKAsA KOpHHU n-u CTCIICHHU, T'AC N — YHCJIO 3JICMCHTOB. I1o-
Hy‘l@HHBIﬁ TaKUM 06p330M CTOJ'I6€H YUCCII HOPMAJIU3YCTCA ACICHHUCM KaXXIO0I'0
qucCila Ha CYMMY BCCX YHCCII. HaHpHMep, Ha OCHOBC MaTpHIbI, HpGIICTaBHCHHOfI Ha

puc. 4.2, IOIy4YuM CJEAYIOIINE 3HAUCHUS JIJIS1 KaXKJIOM U3 CTPOK MATPUIIBIL:

niepBas CTPOKa — VI-(1/3)-5 21 186
BTOpasi CTpOKa — V313~ 2,08

TPEThsI CTPOKA — JA75)-(1/3)-1 ~0,405 .

Ecnu Teneps noaenuTh Kaxayro U3 MOTYYEHHBIX KOMIOHEHT Ha UX CYMMY,
paBHyto 3.671, TO mNONYYHM CIEAYIOIIME HOPMAIN30BAHHBIC TPHUOPUTETHI:
«Ommbkun B permamente» — 0,323, «IloaroroBka COTPYIHUKOBY»  —
0.567;«Cnenunanbabie ncTounukm» — 0.11.

Bbl MOXeTe BBINOJHUTH PacyeThl JIIOOBIM W3 TPEJIOKEHHBIX CIOCOOOB.
PaccuuTaTh n0KajIbHBIE MPUOPUTETHI MOXKHO C MOMOIIBIO ¢ momomibio MS Excel
(puc.4.4). HexoTopble OTAWYMS B MOJYYCHHBIX JAHHBIX OT MPHUBEJICHHBIX BBIIIE

06YCJIOBJICHI)I TOYHOCTBIO H3BJICUCHHUSA KOPHA TpeTbefI CTCIICHH, U SABJIAIOTCA HC-

CymcCTBCHHBIMM.
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Owubkn B (lMoaroToBKa |CneunanbHble P HopmannsoBaHHbie
IAEMEHTOB KopeHb
PEFAAMEHTE | COTPYAHHKOB | HCTOUHHMKM NPHOPHTETbI
CTPOKH
1
OwHbKH B
2 perrameHTe 1 0,333 5 1,67 1,18 0,324
NMoaroToBKa
3 |COTPYAHHKOB 3 1 3 9,00 2,06 0,565
CneunanbHble
4 | MCTOYHHKH 0,20 0,33 1 0,07 0,41 0,112
5 cymMMma 3,66
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PucyHnok 4.4- Pe3ynbTaThl pacueTa JOKaIbHBIX TproputeToB B MS EXcel

6. I[IpoBepka COrJIaCOBAHHOCTH MATPHUIL (CYKIEHUI)
Nupekc cornacoBanHocty MC o0OpaTHOCHMMETPUYHOM MAaTpHUIbl HapHBIX
CpaBHEHUH BBIUUCISAETCS MO (POopMyIIe:
HUC = (max -n)/(n-1),



rjae N — pa3sMEPHOCTb MaTPUILIbl (YUCIIO CPABHUBAEMBIX 3JIEMEHTOB), Amax —
HanOoJIbIIee COOCTBEHHOE 3HAUEHUE MATPUIIBI.

3HaueHre AMmax MOXET ObITh BHIYMCIICHO CleayonuM oopazom. Cymmupy-
eTCsl KaXKIblii cTOI0CI MAaTpUIIbI, 3aTEM CyMMa MEPBOro CTOJIO0IA YMHOXKAETCS Ha
BEJINYMHY [IE€PBOM KOMITIOHEHTHI HOPMAJIM30BAHHOTO BEKTOpAa NPUOPUTETOB, CyMMa
BTOPOIO CTOJIOIAa — HA BTOPYIO KOMIIOHEHTY U T.J. 3aTE€M IMOJIYYEHHBIE YUCa CyM-
mupytorcs. Hanpumep, st paccMaTpuBaeMoil MaTpuIlbl BBIYUCICHUS OyAyT clie-
JTYIOUAMH

Amax = ((1+3+0.2)-0.323 + (0.33+1+0.33)-0.567 + (5+3+1)-0.11) = 3.29

NC=(3.29-3)/2=0.145.

Ha pucynke 4.5 npuBeeHbl pe3ysibTaThl pacueTa UHACKCA COTIAaCOBAaHHOCTH
H1C B MS Excel.
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PETAQMEHTE | COTPYAHHKOB | HCTOUHHKH CTDOKH NPHOPHTETBI HOPMaAW30BaHHOE
. P 3HaYeHHe
OwHOKH B
2 | perAameHTe 1 0,333 5 1.67 1,18 0,324 1,36
MoaroToBka
3 |COTPYAHWKOB 3 1 3 9,00 2,06 0,565 0,94
CneunanbHble
2 | HCTOUHHKH 0,20 0,33 1 0,07 0,41 0,112 1,01
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Pucynok 4.5 - Pe3ynbrarsl pacuera uHaekca coraacopanHocta MC

UYtoOBl CyauTh O COTJIACOBAaHHOCTH MATpUIIbI, HY>)KHO CPaBHUTH IOJTy4YCH-
Helii UC ¢ uHIEKCOM, BBIYMCICHHBIM JIJIsi a0COJIFOTHO HE COTJIACOBAaHHOW MaTpH-
IbI, TIOJYYEHHON TIpU CIy4aiiHOM BBIOOpE CcyxkjaeHuil. B Tabmuie 4.2 npuBeacHb
CpPEOHUE 3HAUYCHUS CIy4alHOW COIJIAaCOBAHHOCTH JUJII MATPUL PA3JIMYHOU paszMep-
HOCTH.
Tabnuia 4.2 — MHAeKChl COrNIaCOBAHHOCTY ISl CITyYaHBIX MaTPUIL pa3HOTO MOPSIKa
Pa3zmep 1 2 3 4 5 6 7 8 9 10
MaTpHIIbI

NC ey 0 0 058 (09 [112]124|1,32 141 |145|1,49




[IpousBenem pacuetr kputepusi «OueHka coriacoBaHHocTw». Eciu paszne-
mte IC Ha UC;yy UL MATPHIIBI TOTO XK€ TIOPS/KA, OYIET MONTYYEHO OTHOLICHUE
corntacoBanHocTu (OC).

Jlist maTputibl, mpuBeneHHou Ha puc. 4.3, OC =0.145/0.58 = 0.25.

Benuunna OC gomkna ObITh mopsinka 15% unu Menee, 4To0bI OBITH TPHEM-
JIEMOM, TO €CTh IpH MpeBbIlieHnH AaHHoro 3HaueHuss UC maTpuiia cuuraercs He-
KOPPEKTHOM ISl PUHATHUS perieHusl. Tak, MOCKOJIbKY JJIsi MaTPUIlbl, IPUBEACH-
Hoi1 Ha puc. 4.3, OC coctaBiset 25%, ee HEOOXOAUMO CKOPPEKTUPOBATD.

[Ipu 3ametHOoM nipeBbitieHnn OC Bennunsbl 0,1 B [2] pekoMenayercs:

1. HaliTu camoe HecoriiacoBaHHOE CYXKJEHUE B MaTpulle MapHbIX CpaBHeHUI. B
HaIlleM cirydae 3To OyzeT BenmuuHa 1,36 1o kputepuio «Ommbka B perjaMeHTe .
2. Onpenenuth 00JIaCTh 3HAYEHUH, B KOTOPOM JOJKHA HAXOAUTHCA YHUCICHHAs
OLICHKAa HECOrJIaCOBAHHOI'O CYXAEHHS, YTOOBI OHO CTaJIO COTJIACOBAHHBIM.

3. IlpensioKuTh SKCIEPTY, 3aMOTHUBIIEMY MAaTPUILy, IEPECMOTPETh CYKICHUS IS
YIIyYILIEHHs corjacoBaHHOCTU. Eciu oH He corjacel, Takas ke Mpoueaypa npoBo-
JIUTCS CO BTOPBIM, TPETbUM M T.J. HECOTJIACOBAHHBIM CyxJeHueMm. Ecnu xe Bce
CY>KJIEHUSI OCTaJIUCh 0€3 M3MEHEHU, a MaTpHIla HE COTJIacOBaHa, pelIeHUE JTyyllle

OTJIOXKUTH JIO T€X MOP, TTOKA HE OYJIET JIydIllero MOHUMaHus MpooOIeMsbl [4].

4. Borunciienne rjio0ajbHbIX IPHOPUTETOB.

JIoKanbHBIE TMPUOPUTETHI TEPECUUTHIBAKOTCS C YUYETOM MPUOPUTETOB
HaIpaBJISIEMbIX AJIEMEHTOB (BBIIICCTOSIIMX Iieniel). [ moOanbHbBIe TPUOPHUTETHI
PACCUUTHIBAIOTCS, HAUMHASI CO BTOPOTO YPOBHS BHU3.

JloxanbHbBIE PUOPUTETHI LEJECH BTOPOTO YPOBHS YMHOXKAIOTCSI HA MIPUOPU-
TeT TyI00anbHOM 1enu. OHAKO, YYUTHIBAs, YTO BEC €JUHCTBEHHOU LIEJIU CaMOro
BEPXHEr0 YPOBHS BCETJa PaBEH €AUHUIIE, II100aIbHBIC TPUOPUTETHI 1I€JIe BTOPO-
IO YPOBHS PaBHBI UX JIOKAJIbHBIM IPUOPUTETAM.

Jlns onpenesieHus ri100agbHOr0 MPUOPUTETA LIEJIM TPETHEro YPOBHS €€ JIOo-
KaJIbHBIM MPUOPUTET «B3BEIIUBACTCS», T.€. YMHOXKAETCS Ha TJIOOATBHBIN MTPUOPHU-
TET HaIpaBJISIEMOTro 3JeMeHTa (BbIIeCTOsIIEH 1eiau). Eciyu HampaBisieMbIX diie-
MEHTOB HECKOJIBKO, TO HAaXOJWUTCS CyMMa B3BEUICHHBIX MPUOPUTETOB IO BCEM

HaIPaBJISIEMBbIM dJIEMEHTaM. AHAJIOTUYHBIM 00pa30M OMPEEISIOTCS TII00AbHbBIE



NPUOPUTETHI 1IeJeil caeayromero ypoBHs. [Ipouenypa mpogomkaercs A0 camoro
HUKHETO YPOBHS.

st omnpezaenenusi riao0albHBIX MPUOPUTETOB MOXKHO BOCIIOJIB30BATHCS
TaK)K€ METOJIOM, U3JIOKEHHBIM B JIEKIIUU [6]. BeruncnuTh ri1o6anbHble IpUOpUTE-

ThI MO’KHO C TIOMOIIBIO KallbKyJIsiTopa win MS Excel.

5. Odopmiienne pe3yabTaTOB, BHIBOABI.

OTto0pa3ute Ha cxeme JepeBa LieJel, MTOCTPOEHHON Ha mmare 1, BBIYMCIICH-
HBI€ JIOKAJIbHBIE U INI00AbHbIE IPUOPUTETHI. JIOKaIbHBIE TPUOPUTETHI TOMEIIANTE
BO3JIC JIMHUM, COEAUHSIOMNX OJIOK C HalpaBsE€MbIM 3JEMEHTOM (BBIIIECTOSAILEH
1eNbi0). Mo)keTe BIUCHIBATh UX KaK METKU COCAMHUTEIBHBIX JTHHHUHA (METKY MOX-
HO BBLICTUTH BOMHBIM MICTYKOM Ha JIMHWU) WM BCTABIATH B BUJE TEKCTOBBIX
0JI0kOB (MOXHO ucnoJib3oBaTh 31emMeHT Text block 8 pt Tpadapera Charting
Shapes).

['mo0GanbpHbIE IPUOPUTETHI MOMECTUTE BO3JIE Os0KOB. Jljig TOrO, 4YTOOHI JIO-
KaJIbHbIE U TJ00aNbHBIE MPUOPUTETHI OTIMYAINCh, CAETANTE MX Pa3HOTO ILIBETA
(MOXHO M3MEHHUTh HE TOJBKO I[BET TEKCTa, HO W 1BeT (oHa). [Ipumep Toro, kax
JOJKHA BBITJISIIETh MepapXusl LeJIei mociae Toro, Kak Ha Hell 0TOOpa3swiIn JIOKaib-

HbIC U IJ100aIbHbIC IPUOPUTETHI, PUBEJICH Ha pUC. 4.6.
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Pucynox 4.6 — OdopmieHue pe3yIbTaToB BBISBICHUS IPUOPUTETOB



[To pe3ynbTaTam caenaiiTe BbIBOABI OTHOCUTENBHO TOTO, IO KAKUM MPUOPU-
TETHBIM HAMpPABJICHUSAM JOJIKHO UITH YCTpaHEHUE UCXOJHOM MPOOJIEeMHON CUTya-
uuu. Moxkere nojipoOHee onucaTh HauOoJiee MPUOPUTETHBIE pellieHus (3a1aun),
pa3MelleHHbIC HA HUYKHEM YPOBHE JIepeBa, — KaKUM 00pa3oM OHH JOJKHBI OBbITH
peaan30BaHbl.

CoxpanuTe MPOEKT ¢ MOMOITBI0 KoMaH 1kl MeHI0 File —Save.

OT4eT MO BBINOJHEHHOI NMPAKTHYECKON padoTe J0JKEH COAePXKATH CIAeqyI0-
1H1e COCTABJISIIOIIME!

1. Ha3zBanue u HOMEp pabOTHI.

2. llens paboTHLI.

3. Ompenenenue u GOpMyTUPOBKA 1IETTU, OCHOBHBIX KPUTEPUEB U aJTbTEPHATHB.

4. CTpyKTypHpOBaHHME CHUCTEMBI B BHJIE MEPAPXUUYECKON CTPYKTYpPbI C HECKOJIb-
KUMH YPOBHSIMU: 1IEJIM — KpUTEPUU (TIOIIENH) - aTbTCPHATUBBI.

5. VYcraHoBJIEHHE HAMPABICHHBIX CBSI3€H, YKa3bIBAIOIIUX HA BIUSHUE KPUTEPUCB
U allbTepHATUB JApyT Ha apyra. [IpuBectu cxemy jaepeBa Iejeil ¢ HanpaBIeHHBIMU
cBs3sMu B Vizio

6. IlomapHoe cpaBHEHHE JJIEMEHTOB Kakaoro ypoBHs. [locTpoeHme MaTpuilsl
MIOTIAPHBIX CPAaBHEHUN albTEPHATHUB IO KaXIOMYy KpuTepuro. [IpuBectu Bce HE0O-
XOJIUMBIE MATPHIIHI.

7. Pacuer JOKaJIbHBIX IPUOPUTETOB (11 KAXKIOW MATPUILIBI)

8. IIpoBepka cOriaacoBaHHOCTH KaXKIOH MaTPHIIBI (CYKIESHU)

9. BrI0op sydIieii ansTepHATUBBI.

10. Cxemy nepeBa 1ieneit ¢ 0ToOpakeHHUEM BBIUMCIECHHBIX JOKAIBHBIX U TJI00aTh-
HBIX IPUOPUTETOB

11. BeIBOABI 10 UTOraM BBIIOJIHEHHOTO aHAJIM3a.

12. Coucok UCIOJIb30BAHHBIX UCTOUYHUKOB.
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