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1. KOHCHEKT JIEKIIUIA
1. 1 Jleknus Nel, 2 (4 yaca).

Tema: «BBenenune B npeamer. [llpumenenne [IIBM B 3kOHOMHYECKHX pacyeTax; o0ume

BOIIPOCHD»

1.1.1 Bonpochl JieKum:

1. enu u 3amaun npeamera. OCHOBHBIEC MOHATHUS.

2. CTpyKTypa U OCHOBHbIE KOMIIOHEHTHI AUCIUIUIUHBI.

3.OBomonus nporpamm. IIpuMepsl COBpEMEHHBIX IPOrpaMM.

1.1.2 KpaTtkoe cogep:xkaHue BOPOCOB:

1. Ilesin m 3apaun npeamera. OCHOBHbBIE NOHATHS.
Heassmu ocBoeHust quctuIuinHbl «lIpumenenne [I9BM B 5KOHOMHUYECKUX pacyeTax»

ABJIAKOTCA:

- c¢(opMHUPOBATh MIPEJCTABICHUE O MPUHLIUIIAX MOJEIUPOBAHMSI U METO/IaX PEILCHHs 3a/1a4
yIIpaBJICHUS C TOMOILBIO ABTOMAaTH3UPOBAHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUI;

- 03HaKOMUTH CTYACHTOB C METOJaMH PEIICHUS 3a/1a4, CBSI3aHHBIX C POTHO3UPOBAHUEM U
MJIaHUPOBAHUEM IIPOU3BOJICTBA (B TOM YHCIIE€ CETbCKOXO3SMCTBEHHOTO), Pa3MEILICHHS IEHEKHBIX
BKJIQJIOB U M. C IEJIbIO aHaIN3a U 000CHOBAHUS MPUHATHUS BEPHBIX YIPABIECHYECKUX PEIICHUH.

3agauy QUCIUIIINHEI IBISIOTCS

- HW3y4yeHUE OCHOBHBIX MPHUHIIUIIOB, HCIOJb3YEMBIX B pa3pabOTKe HHTErPUPOBAHHBIX
MPOTrpaMMHBIX MPOJYKTOB;

- U3y4€HHUE CTPYKTYpbI, COCTaBa U Ha3HAUYEHUS KOMIIOHEHTOB HHTerpupoBaHHoro 1O, a
TaK)K€ CPEACTB OpraHu3aliy B3aUMOJCHUCTBHUS MEXIYy KOMIIOHEHTaMHU U HMHCTPYMEHTAIbHBIX
CPEICTB pacuIMpeHus QyHKINOHAIBHOCTH;

- ¢opMUpOBaHUE HABHIKOB PabOTHI CO CPEACTBAMH aBTOMATH3AIMU PEIICHUS MPUKIATHBIX

3a7a4;

- (hopMupoBaHKE HABBIKOB HCIIOJIBb30BAHUS BCTPOSHHBIX CPEJCTB Pa3padOTKH.
B3aumocBA3b NJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHs 110 JUCHUIIMHE U IIJIAHUPYEeMBbIX
pe3yJIbTATOB OCBOCHHS 00pa30BaTeIbHON NPOrPAMMBI

WNHnekc u conepxanue 3HaHUA YMenus Hapbiku u (un)
KOMIIETCHIINHI OTBIT JESTEIHHOCTU
OIIK-6: B1aneHuemM 1 aTan: meTo0B 1 stam: ¢popmanuzanuu | 1 sTam: BIageTh
METOJJaMH MPUHSATHUS JUHEIHOT0 MPUKIIATHBIX uH(popManueit o
peluIeHui B YIPaBJICHUH | IPOrPAMMHUPOBAHUS HPKOHOMHYECKHUX 33/1a4, | KIacCU(PUKALUN
OTIepaIMOHHOMI IIPU pelIeHUn UCIIOJIB3YS AITOPUTMBI | SKOHOMHUKO-
(TPOM3BOACTBEHHOM ) SKOHOMMUYECKUX Y METO/Ibl PJKOHOMUKO- | MaTeMaTHUYECKUX
JESITEIbHOCTHIO 3azady; MaTeMaTHU4eCKOTo METO/IOB
opraHu3arui OCHOBHBIE ITPUEMBI IpOrpaMMHUPOBAHUSL; OTHOCHUTEIIbHO UX
WCIIO0Ib30BAHUS paboTaTh ¢ MPUMEHEHUS K
MAaKEeTOB MPUKIIATHBIX | TPOrPaMMHBIMU PpELIeHHUIO
nporpamMMm g OBM; | mpoagykramu, YKOHOMHUYECKUX
2 9Tamn: METOJUYECKHE | UCTIOJIb3YEMbIMU B 3ajady;
MOXO/IbI K pElIeHUI0 | (PMHAHCOBO- BIIAJETh
MPUKIATHBIX 3KOHOMHUYECKOU CIelanbHON
SKOHOMMUYECKUX cepe; TEPMHUHOJIOTHEH;
3aJ1ay4; 2 9Tar: BRIOUpaTh 2 JTall: BIaJETh




BOTIPOCHI
MCIOJIb30BAHUS
pe3yabTaTOB PEIICHUS
3a/1a4 NP MPUHATUU
3¢ PEeKTUBHBIX
YIPaBIEHYECKUX
peleHuit

MIPUKJIaJHbIC
porpaMMHbIe
CpeAcTBa st
00paboTku
YKOHOMMYECKHX
JIaHHBIX B
COOTBETCTBHH C
MMOCTaBJICHHOMN
3aayeii;
HCITIOJIL30BaTh
COBpPEMEHHBIE
porpaMMHbIE

MIPOJTYKTHI JIJIsT

peIICHNA S5 KOHOMHKO-

MaTEMaTHYCCKUX

mMoaenei

HaBBIKaMH
CaMOCTOSITENIHOTO
OBJIaJICHNS] HOBBIMH
3HAHUSIMU,

BJIaZICTh HABBIKAMHU
MMPUMCHCHUA
COBPEMEHHBIX
[IporpaMm B
yIIpaBICHUU
¢uHaHCOBO-
H9KOHOMUYECKUMHU
YUYpEKIACHUIMU

1. O0beM AUCHUIIIMHBI

O6bem nucummumnbl «lIpumenenne [I9BM B skOHOMHUYECKHMX pacueTax» COCTaBiseT 4
3ayeTHbIX enuHUN (144 akajgeMUYecKWX 4YacoB), pacmpeneneHue oObemMa AMCUMIUIMHBI Ha
KOHTaKTHYIO pabory oOydarommxcs ¢ npernogaBareneM (KP) m Ha camoctosrenbHyio paboTy
oOyyaromuxcst (CP) mo BupaM y4eOHBIX 3aHATHH M MO TepuojaM OOy4YEHHs IMPEICTaBICHO B

Tabiuue 4.1.

Taouauna 4.1 — Pacnipenesnenue od0beMa TUCUUIIMHBI

10 BHAaM Y4eOHBbIX 3aHATHII ¥ 110 NepHOoAaM o00y4eHHsl, aKaJeMHYeCKHe Yachl

Cemectp No 7

=8 =9

R @)
Ne Bun yaeOHBIX 3aHATHI o o

/11 S S KP CP

~ ~
1 2 3 4 5 6
1 | Jlexmuu (JI) 36 - 36 -
2 | JJaboparopusie paboTsI (JIP) 34 - 34 -
3 | llpaktuueckue 3austus (113) - - - -
4 | Cemunapsi (C) - - - -
5 | KypcoBoe npoektupoanue (KII) - - - -
6 | Pedeparsr (P) - - - -
7 | Dcce (I) - - - -
8 | UunuBuayansubie nomanaue 3aganus (M13) - - - -
9 | CamocrosarenbHoe uzydeHnue Bonpocon (CHB) - 36 - 36
10 | [logroroska k 3anstusim (I1k3) - 36 - 36
11 | ITpomexxyTouHasi aTTeCTalus 2 - 2 -
12 | HaumeHoBaHue Bua NPOMEKYTOYHON aTTeCTallun X X 3a4er
13 | Beero 72 72 72 | 54

OcHoBHbBIE IOHATHS U onpeaecjJIcHusA

Nudopmanuonnas cucrema (MC)— opraHu3alliOHHO YHOpPSAJOYEHHAas COBOKYIHOCTh
JOKYMEHTOB (MacCHUBOB JOKYMEHTOB) M HH(OpPMALMOHHBIX TEXHOJIOTHUH, B TOM 4YHCIE C
UCIIOJIb30BAHUEM CPEJCTB BBIUMCIUTEILHON TEXHUKU U CBSI3U, PEATU3YIOMUX UHPOPMALUOHHBIE

MIPOIIECCHI.




NudpopmanoHHble CHUCTEMBI NpEAHA3HAYEHBI JUIA XpaHEHus, o0O0padOTKH, TIIOMCKa,
pacnpocTpaHeHusl, Nepeaad v MpeaCcTaBIeHUs HHPOPMALIHH.

ABTOoMaTtu3upoBanHass  (uHpopmamuonnasi) cucrema (AC)—  COBOKYIHOCTH
IPOrPpaMMHBIX M aIlNapaTHBIX CPEACTB, NPEJHA3HAYCHHBIX Ui XPAHEHUS W/WIM YIpaBICHUS
JAHHBIMHM U MH(OpMaIue u MpOU3BOJCTBA BBIUMCICHUI U yIpaBisieMasl 4eIOBEKOM-OIEepaToOpoM
(B 5TOM I71aBHOE OTJIMYME aBTOMAaTU3UPOBAHHON CUCTEMBI OT aBTOMATUYECKOH ).

MmuoroyposueBoe npejacrasienne MC — wmozpens mNpeacTaBieHUs HHPOPMALUOHHOM
CHCTEMBI B BUJIE€ COBOKYITHOCTH B3aMMOCBSI3aHHBIX YPOBHEH, pa3/I€ieHHBIX MO (PYHKINOHAIBHOMY
Ha3zHa4yeHwuto (puc. 1).

-,

i MpuknagHoe MO | _

Mons3oRaTeNs P —~ ‘ | |
y t _ | MporpammHoe
4 obecneyeHne (MO)
s . A
-
Cuctemdoe NO | —
MNporpaMMucT ' # d
AnnaparHoe
obecnedeHue

b -

Puc. 1. Muozoyposnesoe npedcmasienue uHGHOPMAYUOHHBIX CUCEM.

Annapatnoe obOecnedenne WC — KOMIUIEKC AJIEKTPOHHBIX, JJIEKTPUYECKUX U
MEXaHUYECKUX YCTPONCTB, BXOJAIIUX B COCTaB MH(POPMALMOHHON CUCTEMBI WM CETH.
IIporpammuoe oOecneuyenue (IIO) —  COBOKYNMHOCTP HporpaMM M JIaHHBIX,

NpelHa3HAYEHHBIX JUISI PELIEeHUs] OMpPENEJIeHHOro Kpyra 3ajJad W XpaHsiidecs Ha MAaIIMHHBIX
HOCHUTEJISIX.

IIporpamma — mocnen0BaTeNbHOCTh (POPMATU30BAHHBIX MHCTPYKIUH, MPEICTaBISIONINX
QITOPUTM pEILIEHUS HEKOTOPOM 3aJaud W MpeAHa3HAayeHHas JUIsl HMCIOJHEHHUS YCTPOWCTBOM
yIpaBiICHUS BBIUMCIUTENbHON MamuHbl. MHCTPYKIIMM MpPOTrpamMMbl 3alMCHIBAIOTCS MPH MOMOIIH
MaIIMHHOTO KOJA WJIU CIEHHANbHBIX SI3bIKOB MPOrpaMMHUpPOBaHMs. B 3aBUCHUMOCTH OT KOHTEKCTa
TEPMHH <«IIPOTpPaMMa» MOKET OTHOCHUTCS K MCXOAHBIM TEKCTaM, MHpH TOMOIIU KOTOPBIX
3aIUCBHIBACTCS AJITOPUTM, UITU K UCTIOIHSAEMOMY MAIIMHHOMY KOAY.

I[IporpaMmucT — CIEUUATUCT, 3aHUMAIOIIMACS Pa3padOTKON MW TPOBEPKOW IPOrpaMM.
PaznnyaroT CUCTEMHBIX U IPUKIAAHBIX TPOTPAMMUCTOB.

[Tosb30BaTesib — YEJIOBEK, NPUHUMAIOIIMN ydacTUE B YIpaBIeHHMH OOBEKTaMU U
CUCTEMaMH HEKOTOPOH TMpeIMETHOW o007acTh ©  SBISIFOIIMKCS COCTaBHBIM  3JIEMEHTOM
ABTOMATHU3UPOBAHHOW CUCTEMBI.

IIpukiagnoe NporpaMMHoe o0ecneueHue — IPOrpaMMHOE obecriedyeHue,
OpPUEHTUPOBAHHOE Ha KOHEYHOrO IIONb30BaTeNid W MpelHa3HAYeHHOE JUId  pelleHUs
noJsib30BaTenbckux 3anay. [Ipuknaanoe [1O cocTout us:

- OTHENbHBIX MPHUKJIAJHBIX MPOrpaMM U  MAKeTOB  MPHUKJIAJHBIX  MPOrpaMM,
NpeAHa3HAYEHHBIX ISl peICHUs Pa3IMYHBIX 3a/1a4 MOJIb30BaTEIIEeH;

- aBTOMaTU3HWPOBAHHBIX CUCTEM, CO3JJaHHBIX HA OCHOBE ATHX MAKETOB.

[lakeT npUKJIAHBIX POrPAMM — KOMILUIEKT MPOTPaMM, MTPeAHA3HAYEHHBIX JIJIS1 PEILICHUS
3alady U3 OmpeaesieHHON mpoOiemMHor oOmactr. OOBIYHO TNPUMEHEHHE ITaKeTa MPHUKIAJTHBIX
porpamm MpeArnoiaracT HaJu4yue CHeluaIbHON JOKYMEHTAIMU: JTUIEH3UOHHOTO CBUETENIbCTBA,
NacrnopTa, MHCTPYKLUHU MOJIb30BaTENs U T.11.

IMonsiTHe MaKeTa MPUKJIAAHBIX NPOTPaMM

[Taker mpuknagaeix nporpamm (III1I1) — 3To0 KOMIUIEKC B3aMMOCBS3aHHBIX MPOTPAMM ISt
pelIeHUs OTpeeIEHHOTO Kilacca 3a7ad U3 KOHKPETHON mpeaMeTHor obnactu. Ha Tekymem aTarme
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pasButust MHGOPMAMOHHBIX TexHojoruii uMenHo I sBnstoTcs Hamboliee BOCTPEOOBAHHBIM
BusioM nipukiagHoro [10. Dto cBs3ano ¢ ynomsiHyTeiME panee ocooeHHocTsimu TIIII1. Paccmorpum
UX MOAPOOHEH:

Opuenmayus Ha peuwtenue knacca 3aday. OMHOW W3 TJIaBHBIX OCOOCHHOCTEH SIBIIACTCS
opueHrauus IIIIII He Ha oTHenpHYIO 3amady, a Ha HEKOTOPBIM Kiacc 3aJad, B TOM 4YHCIE U
crienu(PUYHBIX, W3 ONpENeJIeHHON mpeaMeTHOW oOmactu. Tak Hampumep, O(HUCHBIC MaKEThI
OpUEHTUPOBaHbI HAa OPHUCHYIO NEATEIHHOCTh, OJJHA U3 3a7a4 KOTOPOW — MOJTOTOBKA JIOKYMEHTOB
(B 001IeM citydae BKITIOUYAIOIIUX HE TOJIBKO TEKCTOBYIO MH(OPMAITUIO, HO M TaOIHIIBI, THArPaMMBI,
u3zo0paxxenust). CrienoBaTenbHO, OQUCHBIM MaKeT JODKEH peaar30BbIBaTh (QYHKIMH 00pabOTKU
TEKCTa, MPEACTABIATh CpPeACTBa OOpaOOTKHM TaOMMYHOM HMH(POPMAIMH, CPEACTBA IOCTPOCHHS
JuarpaMM pa3HOro BUJA W TNEPBUYHBIC CPEICTBA PEIAKTUPOBAHMS PACTPOBOM M BEKTOPHOM
rpadukH.

Hanuyue sazvixosvix cpedcms. [lpyroit ocobenHoctero IIINIT sBnseTcs Hamwmuue B €ro
COCTaBe CHENHATU3UPOBAHHBIX SI3BIKOBBIX CPEACTB, MO3BOJIIOIIMX PACIIUPUTh YHUCIO 3aj]ad,
peulaeMbIX TAaKeTOM WM aJalTUpOBaTh NAKEeT TMOJ KOHKpeTHble HYXkIbl. [lakeTr wmoxer
NPEJCTaBIATh TMOAJAEPKKY HECKOJBKUX BXOJHBIX $I3BIKOB, TOJICPKUBAIONINX Pa3IUYHBIC
napagurmel. [logaepKuBaeMbIe SI3BIKM MOTYT OBITH MCIIOJB30BAHBI I (POpMaTU3alud UCXOTHOM
3aJja4uM, OMMCAHUS AITOPUTMA PEIICHUS W HauyalbHBIX JAHHBIX, OPraHU3alUU JOCTYIA K BHEIIHUM
UCTOYHUKAM JaHHBIX, pa3pabOTKM MPOrPaMMHBIX MOJYJICH, OMHCAHUS MOJETH TPEeIMETHOU
o0yacty, yrnpaBieHHUs MPOIECCOM PELIEHUs B AUAIOTOBOM pexuMe U Ipyrux ueneil. [Ipumepamu
BxomHbIX a3b1k0B IIIIIT gBiaarorcst VBA B makere MS Office, AutoLISP/VisualLISP B Autodesk
AutoCAD, StarBasic B OpenOffice.org

Eounoobpaszue pabomei ¢ komnonenmamu naxema. Eme onna oco6ennocts [I1I1 cocTout B
HAJIMYUU CHEIHAIBbHBIX CHUCTEMHBIX CPEACTB, 00eCNedyMBaBIIMX YHU(DUIMPOBaAHHYIO paboTy c
KOMIOHEHTaMU. K ¥X 4YHCIy OTHOCSATCS CHElUaTH3UpOBaHHbIE OaHKH JJaHHBIX, CpEICTBa
WH()OPMAITMOHHOTO 00ECTICUCHHMSI, CPEICTBA B3aUMOJICUCTBUS MMAKETa C OMEPAIlMOHHON CHCTEMOH,
TUTIOBOM TMOJIb30BATEIHCKUN HHTEP(HENC U T.11.

2. CTpYKTYpa H OCHOBHbI€ KOMIIOHEHTHI THCIMIIJIHHBI.

CoBpeMeHHbIE TPUKIAJAHBIE TMAKeTbl — 93TO CJOXKHbIE MPOrpaMMHBIE pELIeHUs,
peanu3zyronme MHOXXecTBO (pyHkIuil. B xone npoexktupoBanus u paspadotku I st GyHKIIMN
TPYIIHUPYIOTCS MO0 Ha3HAYEHUIO U O0BEIUHSAIOTCS B CTPYKTYPHBIE KOMIIOHEHTHI. MOKHO BBIIETUTD
o MeHblIed Mepe Tpu Takux kommnoneHTa IIIIII: BXonmHOW SI3BIK, MpeaMETHOE OOecledeHue u
CUCTEMHOE o0ecreueHue.

Co BpeMeHM TOSBICHHUS NEPBHIX KOMITBIOTEPOB TIOSBUIOCH MHOKECTBO IPHUKIATHBIX
pa3paboToOK, HO, HECMOTPS HAa pa3HOOOpa3ue, uX 0OOOIICHHYIO BHYTPEHHIOIO CTPYKTYPY MOKHO
NPEICTaBUTh B BUJIE TPEX B3aUMOCBSA3aHHBIX 3JIEMEHTOB (puc. 1):

- BXOAHOHM S3BIK (MaKpOs3bIK, S3BIK YIPABIEHHUS) — IMPEACTaBISET CPEICTBO OOIIECHUS
NOJI30BATEINS C TIAKETOM,;

- mpenMeTHoe obecnieueHre ((PyHKIIMOHAIBHOE HAMOJHEHUE) — pealn3yeT O0COOCHHOCTH
KOHKPETHOU IpeAMEeTHON 001acTH;

- CHCTeMHOE olecreyeHue (CHCTEMHOE HAMOJHEHHUE) — TMPEACTaBIsSET HU3KOYPOBHEBBIC
CpeZACTBa, HAIPUMEP, JOCTYI K QYHKIHUAM ONEPALIMOHHON CUCTEMBI.
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Puc. 1. Cmpyxmypa [II111

BXoaHOIi #3bIK — OCHOBHOM WHCTPYMEHT Hpu paboTe TMoib30BaTeNsi C IaKeTOM
MPUKJIAIHBIX MporpamMM. B kauecTBe BXOJHOTO sI3bIKa MOTYT HCIIOJIb30BAaThCA KaK YHUBEpCaIbHbIE
(Pascal, Basic u T.I.), Tak W CHIEUUAIU3UPOBAHHBIC, MPOOIEMHO-OPUEHTHPOBAHHBIC SI3BIKU
nporpammupoBanus (Cobol — mist Gu3HEC-IpUIIOKEeHN, Lisp — CIUCOYHBIC CTPYKTYPHI TaHHBIX,
Fortran 1 MathLAB — maTemaTu4eckue 3a1aud 1 T.I1.).

Pa3BuThiii makeT MoxeT 00Ja1aTh HECKOJIBKMMH BXOJHBIMH S3bIKaMH, PEeIHA3HAYCHHBIMU
JUTSL BBITIOJTHEHHSI PAa3IMYHBIX (DYHKIMN B paMKax pemaeMoro kiacca 3agad. Tak, Hampumep B
nakete OpenOffice.org moanepxuBaroTcs s3biku StarBasic, Python, JavaScript u Java. StarBasic
SIBJISIETCSL OCHOBHBIM BXOJHBIM SI3BIKOM, MPEIHA3HAUYCHHBIM ISl aBTOMATU3AIlUU PAOOTHI C TAKETOM,
JUISI 9TOTO SI3bIKa UMEETCsl UHTETPUPOBAaHHAA cpesia pa3pabOTKU U BCTPOCHHBIN OTIaauuK. CKPUIITHI
Ha s13pIkax Python u JavaScript 3arpyxaroTcs 1 UCIIONHAIOTCS U3 BHEIIHUX (aiinoB. Ha Java (uepes
SDK wu ¢yaxkuun APl OpenOffice) wMoxHO co3maBaTh MOAYJAM  pPacIIMPEHHS U
MOJTHO(PYHKIIMOHATBHBIE TPUII0KEHUSI-KOMITOHEHTHI.

BxoniHbIe S3bIKH OTpa)kaloT 00bEM U KaueCTBO MPEJOCTABISEMBIX MTAKETOM BO3MOXHOCTEH,
a Takke ymoOCTBO WX UCHONb30BaHUSA. Takum 00pa3oM, MMEHHO BXOJHOH SI3BIK SIBJISIETCS
OCHOBHBIM mMoKazareneM Bo3MoxkHocTed IIIIII. OgHako CTOMT OTMETHTBH, YTO B COBPEMEHHBIX
nakeTax oOpalleHHe MOIb30BaTelNs K A3bIKOBBIM CPEJICTBAM OOBIYHO NMPOUCXOAUT KOCBEHHO, Yepe3
rpadgudeckuii uHTEpderc.

IIpeameTrHoe oOecnmeyeHHe OTPAXKACT OCOOCHHOCTH peIIaeMOro Kjacca 3ajgad U3
KOHKPETHOW MIPEIMETHOM 00JIACTH 1 BKJIFOYACT:

- MpOrpaMMHBIE MOMYJH, pPEaTH3yIOIIUe AITOPUTMBI (MM HX OTACIbHBIC (pParMeHTHI)
MPUKIIAIHBIX 3a]1a4;

- CpeacTBa COOPKH MPOTPaMM U3 OTAEITBHBIX MOTYJICH.

Haubonee pacnpocTpaHeHo B HacTosiee Bpems oQOpMIIEHHE MPOTrPaMMHBIX MOIYJed B
BUJe OWONMOTEK, TMOAKIIOYAEMBIX CTaTHYECKH WU JUHAMUYECKH. B  3aBUCHMOCTH OT
WCITOJIb30BAaHHOTO pa3paboTuMKaMu ToaxoAa K mpoekTtupoBaHuto u peanuzamuu I[IIIT Takume
OMONMMOTEeKH  coaep)kaT BCTPOCHHBIE KJacchl M ONHMcaHuss uX  uHTepdeiicoB  (mpu
HCIIOJIb30BaHUU O0BEKTHO-OPUEHTUPOBAHHOTO  mporpamMupoBaHusi). Ilpu  ucnonb3oBaHuM
napagurMbl CTPYKTYPHOTO MPOTPAMMHUPOBAHUS B OMOTHOTEYHBIX MOAYIISIX COJIEPKATCS TIPOIEAYPhI
U (QyHKUMH, TpeJHA3HAUYEHHbIE U1 PEUICHHS HEKOTOPBIX CaMOCTOATEIbHBIX 3ajad. B obomx
ciydasix OWONMMOTEKH CBS3aHBI C JPYTUMH MOMAYJISIMH TIaKeTa IUIIh BXOJHOW W BBIXOJHOM
uHpopmaruen.

CucremHoe o0ecrnieyeHue IPEACTaBISIET cO00N COBOKYMHOCTh HH3KOYPOBHEBBIX CPE/ICTB
(mporpamMmpbl, (aisipl, TaOIHUIBI U T.1.), 00ECTIEUNBAIOIINX OMPEACICHHYIO TUCIUIIINHY PaOOTHI
MOJIb30BaTENsl TPU PEIICHUW NPUKIATHBIX 3a7ad U (GOPMHUPYIOIIUX OKpyKeHue mnakera. K
cucreMHomy obecrniedenuto [1I1I1 oTHOCAT cnemyromue KOMIIOHEHTHI:
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MOHUmMOp — TPOrpaMma, YIpaBJISIIOLIAs B3aUMOAEHCTBUEM BceX KOMIIOHEHTOB [1T1IT;

mpaucaamop(vl) ¢ 6x00ubix szvikoe — g [T xapakTepHO HCIOJIB30BaHHE
UHTEPIPETHPYEMBIX S3BIKOB;
cpeocmea Oocmyna K OAHHbIM — JpaiiBepbl 0a3 JaHHBIX W/WIM KOMIIOHEHTHI,

MpEeJICTaBISIIOIINE AOCTyN depe3 yHuduuuposanusie natepdeiicet (ODBC, JDBC, ADO, BDE u
T.IL);

UHGOPMAYUOHHO-CNPABOYHBILIL MOOYIb — TIPEAOCTABISCT (YHKIMHM TOJAEPKKH, CPEAH
KOTOPBIX MH(POPMAIIMOHHBIE COOOIIEHHSI, BCTPOCHHAS CIIPaBOYHAs CUCTEMBI U T.II.

Paznuunble  CLyJHceOHvle  NpOSpaMMul, BBIOMHSIONIME HU3KOYPOBHEBBIE — OIEpaLuU
(aBTOCOXpaHEHUE, CHHXPOHHU3AIIUSI COBMECTHO MCITOJIB3YeMbIX (haiiJIOB U T.1I.)

IIpuBeneHHass TpeXKOMIIOHEHTHAs jiorudeckas crpykrypa IIIIII mocratouna ycioBHa, oHa
3aBHCHUT OT HCIOJIb30BaHHBIX IMOAXOAOB K MpoekTupoBaHuio [1O, HCMONb3yeMbIM TEXHOIOTUAM
MPOrPpaMMHUPOBAHUS, MPEAMETHON obnactu u Apyrux (aKToOpoB, BIUIOTH 10 HHAWBHIYATbHBIX
npeanouTeHui pazpadorurka. Tak, B koHKpeTHOM [II1I1 MOXEeT OTCYyTCTBOBaTh YETKOE pa3eicHUe
nporpaMM Ha TpeAMETHOE U CHCTeMHoe obecrmeueHue. Hampumep, mporpamMma MiIaHUPOBAHUS
BBIUMCJICHUM, OTHOCSIIAACS K MPHUKIAJIHOMY OOECHEUYEHHI0, MOKET OJHOBPEMEHHO BBIMOIHATH U
psaa cnyxeOHbIx pyHKIU (MHQOpManoHHOE obecneueHue, CBsI3b C OMEpPAMOHHONW CUCTEMOH U
T.11.). C Jpyroil CTOPOHBI, paclpe/CICHHbIC TPHUIOKEHUS JT0OABISIOT CBOIO CHEIU(UKY B
crpykrypy IIIIIL

Kpome Toro, ogHu u Te k€ MpOorpaMMbl B OJTHOM MAKeTe MOTYT OTHOCUTHCA K IPEIMETHOMY
o0ecreyeHnIo, a B ApyroMm — K CUCTeMHOMY. Tak, mporpaMmbl OCTPOCHHsS TMarpaMM B pamKax
CHEIUAIM3UPOBAHHOIO TIaKeTa MAIIMHHOW TpaduKU eCTECTBEHHO OTHECTH K MPEeIMETHOMY
obecnieyennto. OJTHAKO T€ K€ MPOrpaMMBbl CIEIyeT CUUTATh BCIIOMOTaTeIbHBIMA M OTHOCSIIMMHUCS
K CUCTEMHOMY O0€CleueHun0, HalpruMep, B MaKeTe PEeIICHUS BRIYUCIUTEIbHBIX 3a1a4.

3. OBosouust nporpamm. [lpumepsbl cOBpeMeHHBIX POrpaMM.

Oranel pazsurus [I111

[lepBble MakeThl MPHUKIAIHBIX MPOTpaMM MPEIACTABIIN COOON MPOCThIE TEMAaTUYECKUE
noI0OpKH TPOrpaMM JJisi PeUIeHHs] OTACNbHBIX 3a7ad B TOH WM WHOW TpeaMeTHOW obnactw,
oOpailleHne K HUM BBINOJHSIIOCH € MOMOIIBI0 cpeAcTB 000nouku OC win U3 Opyrux MporpaMM.
CoBpeMEHHBI  MAaKeT  SBISAETCS  CJIOKHOM  IPOrpaMMHOM  CHUCTEMOMW,  BKJIHOYArOIIEH
CIELMAIM3UPOBAHHBIE CUCTEMHBIE U SA3BIKOBBIE CpPEJACTBA. B OTHOCHTENBHO KOPOTKOM HCTOPHH
paszButust BeraucauTenbHbIX [T MOXHO BBIAETUTH 4 0CHOBHBIX nOKONeHuss (Kiacca) MaKeTOB.
Kaxxaplii 3 3THX KJIaCCOB XapaKTepU3YEeTCsl OMpPENIEICHHBIMU OCOOEHHOCTSAMH BXOJSIINX COCTaB
[ITIT KOMITOHEHTOB — BXOAHBIX S3bIKOB, IPEAMETHOTO U CHCTEMHOI'0 00ecIieueHusl.

IlepBoe mokoJsieHue

B kauectBe BxoaHBIX sA3bIKOB [IIIII mepBOro mokosieHUs: KCNOJNIb30BAINCH YHUBEPCAIbHBIE
s3pIkd TiporpammupoBanus (doprtpan, Anron-60 w T.I.) WIM S3BIKK YIPaBICHUS 3aJaHUSIMU
COOTBETCTBYIOIIUX OMEPAMOHHBIX cucTteM. [IpobiemHass OpUEHTAIUsi BXOIHBIX SI3BIKOB
JIOCTUTANIaCh 32 CUET COOTBETCTBYIOIIEH MHEMOHHMKHU B HieHTH(HUKaTopax. CocTaBieHue 3aJaHHi
Ha TakOM S3bIKE€ MPAKTHUYECKHM HE OTIMYAJIOCh OT HAMUCAHUS MPOTpaMM Ha aJIrOPUTMHYECKOM
s3pike. [Ipenmernoe obecrneuenue mepBbix [T, xak mpaBmiio, ObUTO OopraHuW3oBaHO B (hopme
OubmMoTeK mporpamm, T.e. B BHJIE HAOOpOB (TIAKETOB) HE3aBUCHUMBIX IMPOTPAMM Ha HEKOTOPOM
0a30BOM SI3bIKE IPOrpaMMHUPOBAaHUS (OTCIOAA BIEPBbIE BO3HHWK M CaM TEPMUH «IakeT»). Takue
[IITIT uHOT 1A HA3BIBAIOT nAKemMamy OUOIUOMEYHO20 MUNa, U NaKemamu npocmotl CMmpyKmypbl.

B kauectBe cuctemMHOro obecreyeHHsl TAKEeTOB TIEPBOrO  IMOKOJIEHUS  OOBIYHO
WCIIOJIb30BAINCh INTAaTHBIE KOMIIOHEHTBI MPOTPaMMHOTO obOecrnedeHus DBM: KOMIHUISATOPHI ¢
AITOPUTMUYECKUX S3BIKOB, PEJAKTOpPbl TEKCTOB, CPEACTBA OpraHM3aluud OHOIMOTEK MPOrpaMM,
ApPXUBHBIE CHCTEMBl W T.JO. ODTH MaKeThl HE TPeOOBAIM CKOIb-HUOYAb pPa3BUTOW CHCTEMHOMN
NONJEPKKU, U g MX (YHKIMOHHWPOBAHMS BIIOJIHE XBaTalo YKa3aHHBIX CHUCTEMHBIX CPENICTB
o0miero HazHavyeHHs. B OONBIIMHCTBE ClydaeB pa3padOTUYMKAMU TaKUX IMAKETOB OBLTH MPUKIIATHBIC



MPOrPaMMUCTBI, KOTOPBIE MBITAINACH MIPUCTIOCOOUTh YHUBEPCATIbHBIC S3BIKH MPOTPAMMHUPOBAHUS K
CBOUM HYKJIaM.

Bropoe nokoJienue

Pazpaborka IIIIIT BTOpOro MOKOJIEHHSI OCYIIECTBISUIACH YK€ C YYaCTHEM CHCTEMHBIX
MPOrPaMMHUCTOB. DTO MPHUBEIO K MOSBJICHUIO CHEIUATM3HUPOBAHHBIX BXOJHBIX SI3BIKOB Ha 0aze
YHHUBEpPCAJIbHBIX S3BIKOB IporpamMmmupoBaHus. [IpoOnemHass oOpueHTalUsi TaKUX SI3BIKOB
JOCTUTAJIaCh HE TOJBKO 3a CUET MHCIOJIb30BaHUS ONPEICICHHONM MHEMOHMKH, HO TaKXke
INPUMEHEHHEM COOTBETCTBYIOIIMX S3BIKOBBIX KOHCTPYKIMM, KOTOpbIE YIpolanu (popMyIHPOBKY
3amaun U Aenanu ee Oosiee HarmsgHOW. TpaHCIATOp C TAaKOro s3bIKA MPEICTaBISUT COOOM
mpenpoieccop  (damie  BCEro  MAakpoONpoOLEeccop) K  TPAHCHIATOPY  COOTBETCTBYIOILIETO
AITOPUTMHUYECKOTO s3bIKa. B KauecTBe MOyiel B MakeTax 3TOTO KJlacca CTalu MCIOIb30BaThCS HE
TOJIbKO TpPOrpaMMHBIE €AMHMLBI (T.€. 3aKOHUEHHBIE NPOrpaMMbl Ha TOM WJIH HHOM S3bIKE
NpPOrpaMMHUPOBaHUs), HO U Takhe OOBEKTHI, KaK IOCIEIOBATEIHLHOCTh OIEPATOPOB S3BIKA
IpOrpaMMHUPOBaHUs, COBOKYITHOCTh JJaHHBIX, CX€Ma CYeTa U JIp.

CylIeCcTBEHHbIE W3MEHEHUsl MPETepHeNd TaKXKe NPUHIUIBI OpraHu3aldd CHUCTEMHOTO
ob6ecrieuenus [1I1I1. B moctarouHo pa3BUTHIX MakeTax BTOPOTO MOKOJICHHS YK€ MOYKHO BBIJICIHUTH
AJIEMEHTbl CHUCTEMHOT0 OOEeCIeueHHs], XapakTepHbIe JUIsI COBPEMEHHBIX IIAKETOB: MOHHUTOD,
TPAHCIATOPHl C BXOAHBIX S3BIKOB, CIENMAIU3UPOBAHHbIE OaHKU JAHHBIX, CPEACTBA OMHCAHUA
MOJIEJTH MPEAMETHOM 00JIaCTH M TNIAHUPOBAHUS BEIYMCIICHUN U JP.

Tperbe mokoJieHUe

Tperuit sran passutus IIIIII xapakrepusyercs MOSBICHUEM CaMOCTOATEIBHBIX BXOIHBIX
A3BIKOB, OPHEHTHPOBAHHBIX Ha TMOJb30BaTelel-HenporpaMmMucToB. Ocoboe BHUMaHHE B TaKuX
[T ynmensieTcss CHUCTEMHBIM KOMIIOHEHTaM OOECHEeYHMBAIOIIMM IPOCTOTY W ymoOCTBO. ITO
JIOCTUTAETCs TJIaBHBIM 00pa3oM 3a CUeT ClelraIn3alud BXOIHBIX SI3bIKOB U BKIIIOUEHHUS B COCTaB
MakeTa CpeJICTB aBTOMATU3UPOBAHHOTO MJIAHUPOBAHUS BHIYUCIICHUI.

HUnmeponepabenvnocms TITT

Pacmmmpenue cdepbl MpUMEHEHUs BBIYUCIUTEIBHOW TEXHUKH MPHUBEIO K TOSBICHUIO
pa3HOOOpa3HbIX MUQPPOBBIX YCTPOHCTB (OT HACTOJIBHBIX CHCTEM M HETOYKOB, 10 CMapTHOHOB U
OBITOBOM TEXHHMKH) Ha PA3JIMYHBIX alapaTHO-MPOrPAMMHBIX MIaTdopMax. ITa CHTyalus, C OJJHOM
CTOPOHBI, 000OCTpUJIa BOIPOC, BO3HUKLIMKI emle y pa3paOOTUYMKOB BBIYUCIUTENBHBIX CHCTEM
IIEPBOT0-BTOPOTO TMOKOJICHHI: KaK 00ecreuuTh paboTy Mporpamm IMpH cMeHe miaTgopmbei? A ¢
JIpyroi — co3zaia nmpooieMy AJisi KOHEYHBIX TOJb30BaTeNel: KaK UCI0JIb30BaTh HEOOX0IMMbIE UM
[IIII1, co3maHHBIE i OPYrol CHCTEMBbl M TPU 3TOM HE MeHATh matdopmy? To ecTh Kak,
HanpuMep, 3acTaBUTh pabOTaTh NPUIOKEHUS JUIsS aHApPOWJ moj yrpaBieHueMm 10S WM Kak
sammyctuTh MS Office mox Linux'om.

Pemenuem  mpoOnembl  obecniedeHus unmeponepadvenvrocmu (nepenocumoct)  [1O
SBISICTCS ~ KOHICTMIMS  omkpuimelx — cucmem. Takas — cucreMa — pa3padaTbiBaeTcsi  C
UCIIOJIb30BAHUEM OMMKPLIMbIX — CIMAHOApmos U  cneyugukayui. ITa KOHUEMHIMS BCE 4Yalle
UCTIONB3YeTCsl Pa3pabOTYMKaMU TNPHUKIATHOTO TMPOTPAMMHOIO OO0ECIEYeHUsT M CYHIECTBEHHO
obJerdaer xu3Hb mojabs3oBaresiM. [Ipumepamu takoro I1O sBistorest opucHbri naker LibreOffice,
Be0-Opaysep Firefox u BceBO3MOKHBIE BEO-CEPBUCHI.

YeTBepToOe NoOKoJeHUE

UYerepThiid dTan xapakrepusyercs cospanuem IIIIII, skcrryatupyeMbIX B MHTEPAKTUBHOM
pexume paboTel. OCHOBHBIM TMPEUMYIIECTBOM JHAJIOTOBOTO B3auMoAeHcTBUsA ¢ DBM sBusercs
BO3MOXXHOCTh aKTHBHOH OOpaTHOH CBSI3U C IOJIb30BaTElIeM B MpOIECCe MOCTAHOBKU 3aJauu, €e
peUIeHusl U aHalu3a MOJYyYEHHBIX pe3ysbTaroB. [1osBIeHNEe 1 MHTEHCUBHOE PAa3BUTHE Pa3IMYHBIX
dbopM AMATOTOBOr0 OOIIEHUS OOYCIOBICHO MPEXKIE BCETO MPOTPEcCOM B OOJIACTH TEXHHUYECKHX
cpencts (rpaduyeckas mojacucreMa 9BM u cpencTBa MyJabTUMEINA, CETEBBIE CPEICTBA).

Pazputue anmapatHoro oOecriedeHHs MOBJIEKIO 3a CO0O co3laHue pazHOOOpa3HBIX
IPOTPaMMHBIX CPEJICTB MOJAEPKKU IUAIOTOBOTO pexxuma paldoThl (AMAOroBbIE ONEPALMOHHBIC
CHUCTEMBI, IMAJIOTOBbIE MAKEThl IPOrpaMM Pa3IMYHOIO Ha3HAueHus U T. 1.). [Ipuknannas cucrema
COCTOUT W3 OUAI0208020 MOHUMOpA — Ha00pa YHUBEPCAIBHBIX MPOTpaMM, 00€CIIeUHNBAIOIITNX
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BEJICHUE Juanora W OoOMEH NaHHBIMH, W 0a3bl 3HaHull O TpeaMeTHON obnactu. Wupopmanus o
CTPYKType, Leisx u (opma auanora 3aJaeT cyeHapuii, B COOTBETCTBHUM C KOTOPBI MOHUTOP
yIpaBJIeT X00M Juanora. HocutensMu mporeaypHbIX 3HAaHUH O IPEIMETHOM 00JIACTH SBISIIOTCS
MPUKIIaIHBIE MOAYIIH, PeaTUu3yIonre PyHKINU COOCTBEHHO CUCTEMBI.

Takum 00pa3oM, coO3laHUE TNPHUKIATHON CHCTEMBbl CBOJUTCS K HACTPOIKE AMAIOrOBOTO
MOHMTOpPA Ha KOHKPETHBIN AMAor, MyTeM 3anojHeHus 0a3bl 3HaHuil. [Ipu 3ToM mporpaMMupoBath
B TPAJAMLIMOHHOM CMBICJIE 3TOTO CJI0OBA MPUXOAUTCS JIMIIb MIPUKJIAJHbIE MOLYJIU, 3HAaHUS O JUAJIOTe
BBOJSTCSI B CUCTEMY C IOMOIIbIO HAaOOpa COOTBETCTBYIOIIMX CPEACTB — pPENaKTOpa CLEHApUEB.
JlornyHo TpeOoBaTh, 4YTOOBI PENAKTOP CHEHAPUEB TAaKKe MPEACTABIST CO0OM IHANIOTrOBYIO
IporpaMMy, OTBEYaBIIYI0 pPAacCMOTPEHHBIM Bbllle TpeOoBanusM. brnarogaps roroBomy
YHHUBEPCAIbHOMY MOHHUTOPY MPOTPaMMHCT MOXKET COCPEAOTOUYUTHCS Ha PEHIEHUH YHUCTO
MPUKIIAIHBIX 33/1a4, BbIICJICHUE e 3HAHUM O Juaiore B cleHapHil o0ecrieunBaeT B 3HAUUTEIbHOM
CTENeHU He0OX0uMas THOKOCTh IPOrPAMMHOTO MTPOAYKTA.

bonbiioe  BHMMaHue B HaAcTofllee  BpeMs  yaenserca  IpobiiemMe  co3aaHus
«unmennekmyanvhvix III111». Takol NaKeT IMO03BOJAECT KOHEYHOMY IIOJIb30BATEII0 JIMILb
chopMylnupoBaTh CBOIO 3aJadyy B COJAEp)KATEIbHBIX TEpMUHAX, HE YyKas3blBas alroputMa ee
pemenusi. CuHTe3 pemeHuss U cOOpka IeeBOW MPOrpaMMbl IPOM3BOISATCS aBTOMaTH4ecKd. [Ipu
3TOM  JE€TalM  BBIYMCICHMM CKpBITBI OT IOJb30BATENs, M  KOMIBIOTEP  CTAHOBUTCS
UHTEJUIEKTYaJIbHBIM TapTHEPOM 4YeNoBeKa, CHOCOOHBIM MOHMMAaTh ero 3anaud. IlpeamerHoe
obecrieuenue nmogoororo IIIMIT mpencraBnser coboit HEKOTOPYIO 0a3y 3HAHMMA, COJEPIKAIIYIO Kak
OpoIleNypHbIE, TaK W ONucaTelbHble 3HaHUSA. Takoi cmoco® pelieHuss HMHOTAA HAa3bIBAIOT
KOHIENTYalIbHBIM MPOTPAMMHUPOBAHUEM, XapaKTEPHBIMU OCOOCHHOCTSIMH KOTOPOTO SIBJISIETCS
IpOrpaMMHpPOBAaHUE B TEPMHMHAX IpPEIMETHOM ob0iacTu ucnoib3oBanue DBM yxke Ha 3Tame
IIOCTAaHOBKHM 3a/1a4, aBTOMATHYECKUN CUHTE3 MPOrpaMM pELICHUs 3a/1ayd, HAKOIUIEHUE 3HAHUW O
penraeMbIxX 3a/1a4ax B 0a3e 3HaHUH.

IIpumepvl cospemenHbIX NPUKIAOHBIX NAKEMO8

PaccmarpuBaioTcss HECKOJBKO MPUKIAAHBIX IAKETOB OT pasHBIX Pa3pabdOTUHKOB.
[IpuBOASITCS KpaTKUe ONMUCAHUS BO3MOKHOCTEM CTPYKTYPHBIX KOMIOHEHTOB ATux [1I1I1.

JUia  nuiocTpanuu paHee  M3yYEHHBIX MAaTepUalioB IPUBEAEM HECKOJIBKO IMPUMEPOB
COBPEMEHHBIX MAaKETOB MPUKIIATHBIX MPOTPaMM U3 PA3IUYHBIX NMPEAMETHBIX oOnacTel. YUuThIBas,
YTO TIOCTOSHHO TMOSIBJISIOTCS HOBBIE BEPCHUU IPOTPAaMMHBIX HPOAYKTOB, 374eCh OynyT
paccMaTpuBaThCsl HE BO3MOXKHOCTH KOHKDETHBIX BEpPCUM, a JIMIIb OCHOBHBIE CTPYKTYpPHBIE
KOMIIOHEHTBHI, BXOJAIIUE B COCTaB TOI'O WJIM HHOTO MaKETa.

Autodesk AutoCAD

OcHOBHOE Ha3HAYEHHWE CHCTEMbl ABTOMATH3UPOBAHHOTO MpoeKkTHpoBaHuUs Autodesk
AutoCAD — co3ganue yepTexxed M NPOEKTHOM AoKyMeHTaluu. COBpEeMEHHbBIE BEPCHUHM 3TOTO
HaKeTa TMPEACTABISIIOT CYHIECTBEHHO OOJBIINE BO3MOXKHOCTH, CpEId KOTOPBIX MOCTPOCHHE
TPEXMEPHBIX TBEPIOTENBHBIX MOJIENECH, HHKEHEPHO-TEXHUYECKHE pacyeTbl U MHOI0€-MHOroe
JIpyroe.

[Tepsrie Bepcun cuctembl AutoCAD, pa3pabareiBaeMoii amepukanckon pupmoi Autodesk,
NOSIBUJIMCH elle B Havyane 80-X roJoB JBaJLATOrO BEKa, U Cpa3y XKe MPHUBIIEKIN K cede BHUMaHHE
CBOMM OpHUTMHAJIbHBIM O(OpMIIEHHEM U yO0OCTBOM Hjsi mojb3oBatens. IloctosiHHOe pasBuTHE
CHCTEMBI, yYeT 3aME€UYaHW, UHTETPallisl C HOBBIMU IPOAYKTaMHU APYTUX BEAyLIIMX (HUPM cIenain
AutoCAD MHUPOBBIM JHACPOM Ha PBIHKE MPOTPAaMMHOTO OOECTIEYCHHS JJIsI aBTOMATH3UPOBAHHOTO
IPOEKTUPOBAHMUS.

B ocnoBe s3p1k0BBIX cpeacts [T AutoCAD — Ttexnomorust Visual LISP, 6azupyromascs
Ha si3bike AutoLISP (mogmuoxectBo s3pika LISP) u ucnonb3yemasi it co3nanusi NpUIOKeHUH U
yrnpasieaus B AutoCAD. Visual LISP npencrasnser moiHoe OKpy>KeHHE, BKIIOYAIOIIEE:

-MHTerpupoBanHyo  cpeny pa3pabOTKM, OOJErdamoulyl0 HamucaHue, OTJIaaKy U
CONPOBOXKAECHUE NpUIIokeHn Ha AutoLISP

-Jloctymn k o0bexTam ActiveX 1 06paboTunkamM COOBITHIA

-3almTy UCXOIHOTO KOJa
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-Jloctyn K (aitnoBeIM GYHKIMAM OTIEPALIMOHHON CUCTEMBI

-Pacmmpennsie pynkiun s3pika LISP 115 00paboTKH CIUCOYHBIX CTPYKTYP J@HHBIX.

Jns pa3paboOTUYMKOB COBMECTUMBIX mpuiiokeHHi B AutoCAD BrimoueHa MOJIEpKKa
ObjectARX. DrTo mnporpaMmMHOE OKpYXKEHHE TIPEACTaBISICT OOBEKTHO-OPUEHTUPOBAHHBIN
uHTepdeiic i npunoxennit Ha s3pikax C++, C# u VB.NET u obGecnieunBaer npsiMoit AOCTYH K
ctpykrypam BJI, rpadudeckoii moacrucreMe 1 BCTpPOCHHBIM KOMaHAaM MaKeTa.

Kpowme Toro, B AutoCAD umeercs nogaepxka s3bika Visual Basic for Applications (VBA),
YTO MO3BOJIET UCIOIb30BaTh 3TOT MAKET COBMECTHO C APYTMMHU IPUIIOKEHUSMHU, B YACTHOCTH, U3
cemeirictBa Microsoft Office.

K npeamerHomy obecrieueHuIo MakeTa B IEPBYIO 04epeab OTHOCITCS (GYHKIIMHM MOCTPOSHUS
NPUMHTUBOB — Pa3UYHBIX JJIEMEHTOB 4eprexa. [IpocThie MPUMUTHBEI 3TO TaKhe OOBEKTHI Kak
TOUYKa, OTPE30K, KPyr (OKPY>KHOCTb) M T.n. K CIOXHBIM NPUMHUTHBAM OTHOCSTCS: IMOJIUIMHHUS,
MYJIbTUIAHAS, MYJIBTHTEKCT (MHOTOCTPOYHBIA TEKCT), pa3Mep, BBIHOCKA, JIOMYCK, IITPHUXOBKA,
BXOXKJICHHE OJIOKa WJIM BHEIIHEW CCHUIKH, aTpuOyT, pacTpoBoe m3oOpaxkenue. Kpome Toro, ecth
IPOCTPAHCTBEHHBbIC TNPUMHUTUBBI, BHUAOBBIE 3KpaHbl M Tp.. Onepanuu NOCTPOCHUSA Ooabliel
yacmu TPUMUTHBOB MOTYT OBITh BBIMIOJIHEHBI Yepe3 MOJIb30BaTeIbCKUN HHTEpdeEiic, 6ce — uepe3
KOMAaH/Ibl S3bIKA.

BbICOKOYpOBHEBBIE CpeICTBA MPEACTABICHbBl PACIIMPEHUAMHU U NpuioxeHusmu AutoCAD
JUI KOHKPETHBIX MpeIMETHbIX obsiacTeil. Hampumep B MammHoCTpoeHHH ucnoib3yercst Autodesk
Mechanical Desktop — mnpeaHa3HaueHHBIN I CIOKHOTO TPEXMEPHOTO MOJEIHUPOBAHUS, B TOM
YHCIie BAIOB U MPYXKUH. J[J1s1 MPOSKTUPOBAHUS JeTaNel U3 JIMCTOBBIX MAaTEPUANIOB MpeIHA3HAYCHA
cuctreMa Copra Sheet Metal Bender Desktop (pa3pabotumk — Data-M Software GmbH).
MonenupoBanue TUHAMHKKA paOOThI MEXaHHW3MOB MOXET BBIMOJTHATHCS B cucTeMe Dynamic
Designer (Mechanical Dynamics). B uncine W3BECTHBIX apXUTEKTYPHBIX W CTPOMTEIIBHBIX
npuiokeHuid MokHO oTMeTuTh cucteMbl APKO (AITMO-Lentp), CIIJIC GraphiCS (Consistent
Software), ArchiCAD. JIlns mpoeKTupoBaHUS MPOMBIIIIEHHBIX 0OBEKTOB MOXKET MCIOJIb30BATHCS
cucreMa PLANT-4D (CEA Technology). DTo numb HEKOTOpbIE M3 00JIaCTeH HCHOJIb30BAHUS
AutoCAD.

Cpenu cucTeMHOro oOecreyeHus cleayeT OTMETUTh OCHOBHOU ¢opmar ¢aitioB AutoCAD
.dwg, xoTopsIii ctan ctangapToM «iae paxto» mist npounx CAIIP.

K  cucreMmHomy ke  oOecrmeueHHI0O  O0ECHEYEHHIO  OTHOCSTCS ~ TUIIOBBIE U
CHelualn3upoBaHHble OMOIMOTEKH [eTalied W I1a0JIOHOB, HMCIOJIb30BAHHE KOTOPBIX IO3BOJISIET
CYIIECTBEHHO YCKOPUTH MPOIIECC MPOCKTHUPOBAHUS. 3/1€Ch K€ YIIOMSIHEM TPeOOBaHUS OTPACIEBBIX
Y TOCYJJapCTBEHHBIX CTaHAAPTOB, KOTOPHIM JIOJKHBI COOTBETCTBOBATH YEPTEKU U CTIeHU(DUKAIIIH.

Kondurypanus n HacTpoiiku paznuyHbix pexxuMoB AutoCAD ycraHaBinMBaioTCs 4epes T.H.
CUCTEMHbIE TlepeMeHHble. M3MeHss uMX 3HaueHus MOXKHO 3aJaBaTh MyTH K (ailaM, TOYHOCTb
BBIYUCIICHHH, (hopMaT BBIBOJAa U MHOTOE JIPYTOE.

Adobe Flash

Adobe (panee Macromedia) Flash — 3T0 TexHOnOrus M HMHCTpyMEHTapuil pa3pabOTKH
MHTEPAKTUBHOTO COAEPKAHUS C OONBIIMMU (PYHKIMOHAIBHBIMH BO3MOKHOCTSAMHU NIl TU(BPOBBIX,
BeO- M MoOWbHBIX IuIarpopM. OHa TMO3BOJSIET CO3/aBaTh KOMIAKTHBIE, MacIITabupyemble
AHUMHUPOBAHHBIE MPHIIOKEHUS (POJMKH), KOTOPbIE MOKHO HCIOJNb30BaTh KakK OTIENbHO, TaK U
BCTpauBasi B pa3UYHOE OKpYKeHHE (B YaCTHOCTH, B BEO-CTpaHMIbI). DTH BO3MOXKHOCTHU
o0ecreunBarOTCs CIEAYIOMUMHA KOMIIOHEHTaMU TEXHOJIOTHHU: SI3BIKOM Action Script, BEKTOPHBIM
dopmatom .swf u Bugeohopmarom .flv, BceBosmoxubIMU flash-meiiepamu st mpocMoTpa U
peAaKTopamu ISl CO3/1aHusl.

PaccmoTrpuMm umHTEerpupoBanHyo cpenay Adobe Flash kak ocHOBHOE CpeNCTBO cO3IaHUS
flash-mpunoxenunii. [Ipy 3TOM OTMETHUM, UYTO SA3BIKOBBIE M CHUCTEMHBIE CPEICTBA OTHOCSITCS HE
TOJILKO K ITOMY MAaKeTy, a K TEeXHOJoruu B menom. Eciu, Hampumep, KymuTh GoTormon cs3 B
COOTBETCTBYIOIIEH KOH(PUTYpallMu, TO 3TU CpeacTBa OyAyT HOCTYMHBI JIJIS BCEX MPUIOKEHHUH U3
COCTaBa MakKeTa.
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ActionScript — 00BEKTHO-OPUEHTHPOBAHHBIM S3BIK MPOTPAMMHPOBAHUSA, KOTOPBII
00aBIISIET WHTEPAKTUBHOCTh, OOpaOOTKY JIaHHBIX M MHOToe Jnpyroe B coxaepxkumoe Flash-
npuioxennid. Cunrtakcuc ActionScript ocHoBan Ha cneuupukanuu ECMAScript (cioma xe
oTHocsTCs si3bIKU JavaScript u JScript). bubnmoreka kmaccoB ActionScript, HanucanHas Ha C++,
MPEJCTaBISIET JOCTYN K TpaduUiyecKuM NPUMHUTHBaM, (DUIbTpaM, MPUHTEpaM, T'€OMETPUUECKUM
GYHKIMSIM | TIP..

ActionScript kKak s3bIK MOSBUJICS ¢ BbixojoM 5 Bepcuu Adobe (torma eme Macromedia)
Flash, xoTopas crtama mepBoii nmporpammupyemoit Ha ActionScript cpenoii. IlepBbiii penu3 s3bIKa
HasbBasics ActionScript 1.0. Flash 6 (MX). B 2004 rogy Macromedia nipeicraBuiia HOBYIO BEPCHIO
ActionScript 2.0 Bmecte ¢ BbrixogoM Flash 7 (MX 2004), B koTopoil OBUIO BBEIEHO CTPOTOE
oTpesieieHne TUIIOB, OCHOBAaHHOE Ha KjlaccaxX MpOorpaMMHUpOBaHHE: HaclleoBaHUE, HHTep(EIcChl u
T. 1. Taxxxe Macromedia Opl1a BeimymieHa Mmoaudukaius s3eika Flash Lite mis mporpammupoBanust
non MoOwibHbIe Tenedonsl. ActionScript 2.0 sBiseTcss He Ooliee YeM HAACTPOWKONM Ha
ActionScript 1.0, To ecTb Ha 3Tane kKommuisauu ActionScript 2.0 oCyIecTBIIeT HEKYIO TPOBEPKY
U TIpeBpallaeT Kiaccol, MeToasl ActionScript 2.0 B mpexHHe TpOTOTHIIBI U QyHKIMU ActionScript
1.0.

B 2005 roxy Beimen ActionScript 3.0 B cpeae nporpammupoBanust Adobe Flex, a mo3xe B
Adobe Flash 9.

ActionScript 3.0 (Tekymias BepcuMs Ha MOMEHT TIOJTOTOBKM OSTOTO0 MaTepuaia)
MIPEACTABIIET, IO cpaBHEHUIO ¢ ActionScript 2.0 kauecTBEeHHOE U3MEHEHHE, OH MCIOJIb3yeT HOBYIO
BUpPTyalbHyl0 MammHy AVM 2.0 u gaetr B3aMeH IpexHero (popManbHOTO CHHTAKCHCa KIIACCOB
Hacrosimee  kiaccoBoe  (class-based)  OOBEKTHO-OPHEHTHPOBAHHOE  IPOTrPaAaMMHUPOBAHHE.
ActionScript 3.0 cymecTBeHHO TPOU3BOAUTENBHEH MPEIbIIYIIUX BEPCHH U MO CKOPOCTH
npUOIU3UIICS K TAKUM SI3bIKaM MPOrpaMMHUpOBaHUs, kak Java u C++.

C nomomnipio ActionScript MOXKHO co37]aBaTh MHTEPAKTUBHBIE MYJIbTUMEANA-TIPUIIOKEHUS,
UTpBbI, Be0-CaliThl © MHOTOE JIPYTOE.

ActionScript ucnonnsercs BupTyanbHoW MammHOM (ActionScript Virtual Machine),
KoTopasi sBiseTcss coctaBHOM yacThio Flash Player. ActionScript komnunmpyeTrcss B 0alTKOS,
KOTOpBIH BKimtoyaercs: B SWF-daiin.

SWEF-daiiner ucnonnsirorcst Flash Player-om. Flash Player cymectByer B Bume marnHa K
BeO-Opay3epy, a Takke KaK CaMOCTOSTENIbHOE HCIOJHSIEMOe IMpuiiokeHne. Bo BTopoMm ciydae
BO3MOJKHO CO3/IaHHE MCTIONHAEMBIX exe-(aitios, koraa swi-aitn Braouaercs Bo Flash Player.

Jns cozmanust U npocMoTpa BHuaeodaiiioB B ¢opmare .flv ucnonp3yroTcst mporpaMMHbIe
KOJEKH, MOJIep>KUBAIOIINE 3TOT (hopmar.

K npuknannomy obecnieduenuto B pamkax texHonoruu Flash otHocsTest cpencra co3nanus
pomkoB B popmatax .swf, .flv u .exe. OCHOBHBIM MHCTPYMEHTOM siBIIsAeTCsS cpena cpenaa Adode
Flash (cm. Adobe Flash Builder ), Bxmrodaromasi pas3idyHbie CpeACTBA IS CO3JAHUS H
peAaKTUpOBaHUS  MYJIbTUMEAMMHOIO  COJAEp)KaHUs, B T.4. BHAEO- U  ayauodaiinos,
MHTETPUPOBAHHYIO cpeny pa3paboTku Ha ActionScript 1 MHOXXECTBO JOIOJHUTENBHBIX (DYHKIIMN
YIPOILEHHUS MPOLIecca CO3/IaHus POITHUKOB.

[Taker MatLab

MatLab (cokpamenne ot anri. «Matrix Laboratory») — makeT MpUKJIaIHBIX TPOTPAMM ISt
pelIeHus 3a/1ad TeXHUYECKUX BBIUYUCIICHUN, W SI3BIK MPOTPAMMHPOBAHUS, MCIIONB3YyEMbI B 3TOM
nakete. [lo naHubpIM dupmbI-pazpadoturka, 6osee 1000000 nH)XEHEPHBIX U HAYYHBIX PAOOTHUKOB
UCTIONB3YIOT 3TOT MaKeT, KOTOpbIii paboTaeT Ha OOJIBIIMHCTBE COBPEMEHHBIX OINEPAlMOHHBIX
cucteM, Bkimrouas GNU/Linux, Mac OS, Solaris u Microsoft Windows.

A3k MatLab

MATLAB xak 51361k iporpamMmupoBanusi 0b11 pazpadboran Kimmeom Moynepowm (anrit. Cleve
Moler) B xonue 1970-x ronos. Llenpio pa3paboTku CiyXuia 3a/1a4a UCIOIb30BaHUS IPOTPAMMHBIX
MareMatnuecknx oubmmorek Linpack u EISPACK 6e3 HeoOxonuMocTu u3ydeHus si3pika DopTpaH.
AKIICHT OBLI ClIeJIaH Ha MAaTPUYIHBIC AITOPUTMBI.
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[Iporpammsbl, Hanucanuele Ha MATLAB, ObIBaloT ABYX THUIOB — (YHKIHMU U CKPUITHI.
OYHKIMHY UMEIOT BXOJHBIE U BBIXOJIHbIE apI'YMEHTHI, a TAK)Ke COOCTBEHHOE padouee MPOCTPaHCTBO
JUIS XpaHEHHS MPOMEKYTOUHBIX pPE3YJIbTAaTOB BBIUMCIEHUH M TepeMeHHbIX. CKpUNTHl XKe
HCIIONB3YIOT ob1ee padodee mpocTpaHcTBO. Kak cKkpunThl, Tak U QYHKIMH HE KOMIWIUPYIOTCS B
MAaIIMHHBIA KOJ, @ COXPAaHAIOTCA B BUJE TEKCTOBBIX (hailoB. CyliecTByeT Takke BO3MOXKHOCTb
COXpaHSTh TaK Ha3bIBaeMble pre-parsed mporpaMMbl — (YHKIMHM U CKPUITHI, IPUBEACHHbIE B BUI,
yIOOHBIA Ui MAalIMHHOTO HCIIOJHEHHMS M, KaK CIeACTBUE, Ooyiee OBICTpBbIE MO CPABHEHHUIO C
OOBIYHBIMH.

SAzpik  MATLAB  sBasiercss  BBICOKOYPOBHEBBIM ~ MHTEPIPETHUPYEMBIM  SI3BIKOM
MPOrpaMMHUPOBAHUS, BKJIOYAIOIIMM OCHOBAaHHbIE HA MaTpHIAX CTPYKTYPhl JAaHHBIX, IIUPOKHIA
CHeKTp (QYHKIMHA, UHTETPUPOBAHHYIO Cpeay pa3paboTKH, OOBEKTHO-OPUEHTHPOBAHHBIC
BO3MOXKHOCTM M uHTepdeiicbl K mporpamMmaM, HalMCaHHBIM Ha  JPYyrUX  fA3bIKax
nporpamMupoBanus. Mmerorcs uHTepdelchl Uil TOTY4YEeHUs OOCTyNMa K BHEIIHUM JaHHBIM,
KJIIMEHTaM U cepBepam, obmatromumcs yepe3 Texnoiorun Component Object Model (COM) wm
Dynamic Data Exchange (DDE), a Taxxke mnepudepuiiHpIM yCTpOHCTBaM, KOTOpHIE
B3aUMOJIEUCTBYIOT Hampsamyio ¢ MATLAB. MuHorue M3 3TUX BO3MOXKHOCTEM HW3BECTHBI O]
HazBanueM MATLAB APIL

Bcerpoennass cpema pa3paboTKH  TMO3BOJIIET co37aBaTh Tpaduueckue UHTEPQEHCH
MOJIB30BATENsl C PA3NIMYHBIMHM DJIEMEHTAMHU YIIPABJICHUS, TaKUMH KaK KHOIKH, IOJII BBOJA U
npyrumu. C momomnisto komnoneHTa MATLAB Compiler 3t rpaduveckue mHTEphErch MOTYT
OBITH IPEOOPA30BaHBI B CAMOCTOSTEIHHBIC TIPUITIOKEHUSI.

Jnt MATLAB uMmeercss BO3MOXKHOCTb CO3/1aBaTh CIICIMAIbHBIE HAOOPhI MHCTPYMEHTOB
(auri. toolbox), pacmmpsitomue ero (GyHKIMOHATIBHOCTh. HaGopbl MHCTPYMEHTOB MPEACTABISIOT
coboii koyuieKuuu (yHKIWN, HamucaHHbIX Ha si3bike MATLAB s pemeHusi onpeneneHHOro
kiacca 3agad. C HEKOTOPBIMH, BECbMa IMOJIE3HBIMHU, IPUMEPAaMH TakUX paciMpeHui st MatLab
MO>KHO O3HAKOMHUTHCS 3/1ECh.

MATLAB mnpenocraBisier ynoOHbIE CpeAcTBa i pa3pabOTKH aJrOpPUTMOB, BKIIOYAs
BBICOKOYPOBHEBbIE C HCIIOJIb30BaHNEM KOHIENIUI 00BEKTHO-OPUEHTUPOBAHHOTO
nporpaMMupoBaHus. B HeM uMeroTcss Bce HEOOXOIMMBbIE CPEICTBA HMHTETPHUPOBAHHOM CpPEIbl
pa3paboTKH, BKJIIOYAs OTIAAYUK U TIpodaiinep.

MATLAB mnpenocTaBisieT TOJIB30BaTENI0 OOJBIIOE KOJHMYECTBO (HECKOIBKO COTEH)
GbyHKIMI I aHajdM3a JaHHBIX, IOKPBHIBAIOUIME MPAKTUYECKH BCE OOJACTH MaTeMaTHKU, B
YaCTHOCTH:

Martpuiiel U TuHEHHas anredpa — anredOpa MaTpHIl, JUHEHHBIC YpaBHEHHS, COOCTBEHHBIC
3HAYeHUS U BEKTOPA, CHHT'YJISIPHOCTH, (DakTOpU3aIus MaTpHILl U IpyTHe.

MHorouseHbl 1 HHTEPHOJSAIUS — KOPHU MHOTOYJICHOB, ONIEpalliy HaJl MHOTOYJICHAMH U UX
Qg epeHIMpoBaHNE, UHTEPIOISAIMS U SKCTPAIIONIALUS KPUBBIX U IpYTHE.

MaremaTtuueckass CTaTHUCTHKAa W aHalU3 JAHHBIX — CTAaTUCTHYecCKHe (yHKUUH,
CTaTUCTHUECKas perpeccus, udponas ¢punbTpanus, OeicTpoe npeodpazoBanue Oypbe U Ipyrue.

O6paboTka MaHHBIX — HA0O0p CHEHHUANBHBIX (DYHKIMH, BKIIOYAs MOCTPOCHHE TpadHKOB,
ONITUMU3AIIHIO, TOUCK HYJIEH, YUCICHHOE HHTETPUPOBaHHE (B KBAApaTypax) U Apyrue.

Huddepennmanbapie ypaBHeHHST — pereHue nuddepeHnuanpHbix 1 1udepeHnrnaibHo-
anreOpanyeckux ypaBHEHUH, IudQepeHINaTbHbIX YpPaBHEHHH C 3ama3/iblBaHHEM, YPaBHEHUH ¢
OTpaHUYEHUSIMH, YPABHEHUI B YaCTHBIX MPOU3BOIHBIX U APYyTHUE.

Pazpexxennble  MaTpuilbl —  CHEIMAlbHBIM Kiacc gaHHbix maketa MATLAB,
MCIIOJIb3YIOUIHMICS B CIIEIUATN3UPOBAHHBIX MTPUIIOKEHUSX.

B cocraBe makera mmeetcst 00JbIIOE KOTUYSCTBO (YHKIHMH ISl TOCTPOEHUS TpaduKoB, B

TOM YHCJIC TPCXMCPHBIX, BU3YAJIbHOI'O aHalin3a AAHHBIX W CO3JaHUSA aHUMHUPOBAHHBLIX POJIMKOB,

(GyHKUIMU 1715 CO37]aHUs AITOPUTMOB U1 MUKPOKOHTPOJUIEPOB U IPYTUX MPHUIIOKCHHH.
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1. 2 JIeknus Ne3 (2 yaca).

Tema: «CucreMa 0a3 JaHHLIX)»

1.2.1 Bonpochl JieKIum:

1. Onpenenenrie U Ha3HAYCHHE 0a3 JAHHBIX
2. ®ainoBbIe CUCTEMBI XPAHEHUS JAHHBIX
3. Obnactu npumeHeHus 0a3 JaHHBIX

1.2.2 KpaTkoe conep:kaHue BOINPOCOB:

1. Onpenesienne U HAa3HAYEeHH e 0a3 JaAHHBIX.
C cCaMoOro Hayajia paSBI/ITI/IH BI:I‘-IHCJIHTGJIBHOﬁ TCXHUKN O6pa3OBaJII/ICI: ABa OCHOBHBIX
HaIlpaBJICHUS €€ UCIIOJIH30BAHUS.

HepBoe HAIlpaBJICHUC — TMPHUMCHCHUC BBIYHMCIIUTECILHOM TEXHUKHU JJIA  BBIIIOJIHCHUA
YHUCJICHHBIX PACUCTOB, KOTOPBIC CIIMIIIKOM AOJI0 UIIN BOO6H_IC HEBO3MOXHO ITPOU3BOANTE BPYUHYIO.
BTOpOG HaIlpaBJICHUC — DOTO HCIIOJIB30BAHUC CPCACTB BBIYNCIIUTCILHOM TEXHUKH B

ABTOMATUYECKUX WJIM aBTOMATH3UPOBAHHBIX HMH(OPMALMOHHBIX CcHCTeMax. B camoMm mupokom
CMbICIIE MH()OPMALMOHHAS CHUCTEMa MPEACTaBIsieT COOOW MPOrpaMMHBIA KOMILIEKC, (YHKIHU
KOTOPOTO COCTOSIT B MOJJIEPKKE HAJEKHOIO XpaHEHHUS HHPOpMAIMU B MaMsITH KOMIIBIOTEpA,
BBITIOJIHEHUH CHEeUU(PUIECKUX U JAHHOTO MPWIIOKEHUS NpeoOpa3zoBaHMi MH(pOpMaruu u/uimm
BBIUMCJICHUM, MPEIOCTaBICHUU IOJIb30BATENsIM yIOOHOTO U JIETKO OCBaMBaeMOro HHTepdeiica.
OObuHO 00BEMBI HMH(POPMALMU, C KOTOPBHIMH NPUXOAMTCA HMETh JAEJI0 TaKUM CHCTEMaM,
JOCTaTOYHO BEJMKH, a caMa uHGOpMalUMUs HMEET JOCTaTOYHO CIIOXKHYIO CTPYKTYpY.
Knaccnyecknmu npumepamMu WHGOPMAIIMOHHBIX CUCTEM SBISIOTCS OAHKOBCKUE CHCTEMBI, CHCTEMBI
pe3epBUPOBAHNS aBUALIMOHHBIX UJTH JKEJI€3HOI0POKHBIX OMJIETOB, MECT B TOCTUHUIIAX U T. [I.

Bropoe HanpapieHHe BO3HHKIO HECKOJBKO IO3KE IEPBOr0. JTO CBA3aHO C TEM, YTO Ha 3ape
BBIYMCIIUTEIbHON TEXHUKM KOMITBIOTEPHI OOJafai OrpaHMYeHHBIMHM BO3MOXHOCTAMH. HanexxHoe u
JIONITOBPEMEHHOE XpaHEeHHe MH(OpMAIi BO3MOXKHO TOJIBKO TNPU HAJIWYMU 3aIlIOMHMHAIOIINX YCTPOICTB,
COXPAHSIOIIMX MH(POPMALHIO TIOCIE BBIKIIFOUEHUSI 3IEKTpHYEecKOro mutanus. OnepatiBHasi aMsITh STUM
CBOWCTBOM 0OBIYHO He oOnajaer. Vcrons3yemble B panHuX OBM 1Ba BHIa yCTPONCTB BHELIHEH MaMsTH,
MarHWTHBIC JICHTHI U OapaGaHbl ObLTM HECOBEPIICHHBIMH. EMKOCThP MAarHWUTHBIX JICHT ObUTAa JOCTAaTOYHO
BENHMKA, HO 10 CBOEH (hM3MYECKON MPUPOIE OHM OOSCTICUMBAIIM TIOCIIEIOBATEIBHBIA JOCTYN K JaHHBIM.
Marnutebie  OapabaHbl JaBald BO3MOXKHOCTH TPOW3BOJIBHOIO JIOCTYMAa K JIaHHBIM, HO ObUIM
OrpaHUYEHHOTO pa3Mepa. [TosBiIeHrE COOTBETCTBYIOIIMX HOCUTENEN JAHHBIX, B IIEPBYIO OUEPE/Tb, JKECTKUX
JIMCKOB, J1AJI0 TOTYOK K paboTaMm Mo CO3/1aHMI0 MH()OPMAIIMOHHBIX KOMITBIOTEPHBIX CUCTEM.

OcHoBy m1000M MH(POPMAIIMOHHOW CHUCTEMBbI COCTaBJseT 0a3a NaHHBIX — 3TO HabOp
JAHHBIX, KOTOPbIE OPraHU30BaHbI CIICIUATBHBIM 00Pa30M.

B nacrosmee Bpems naeiictByeT 3akoH «(O IIpaBOBOM OXpaHE MporpaMM JJisl 3JIEKTPOHHBIX
BBIUKCIIUTEIBHBIX MaMH U 0a3 maHHbIX» Ne 3523-1 ot 23.09.92. B sTOM 3aKoHE maeTcs Clemyromiee
onperieneHre 6a3bl JaHHBIX: «ba3a TaHHBIX — 3T0 00bEKTHBHAS (h)OpMa NPEACTABICHUS M OpraHH3aliH
COBOKYITHOCTH JIaHHBIX (HAIpUMEp, CTaTeH, pacueToB), CHCTEMATU3UPOBAHHBIX TAKMM 00pa30M, YTOObI ATH
JTAHHBIE MOTTIH OBITh HAMEHBI K 00pabOTaHBI C TOMOIIHI0 IBM.

B ocHOBe perieHns MHOTHX 33j1a4 JIGKUT 00paboTka nHpopMarmu. st obnerdenust o00paboTku
uHpopMarmu cozaatotcst nHpopmanuonHsie cuctemsl (HMC). ABromarmsupoBaHHeiMU HasbiBatoT VIC, B
KOTOPBIX MPUMEHSIOT TEXHUYECKUE CpeicTBa, B yacTHOcTH OBM. bombimuHcTBO cymectByronmx MC
SIBJIIFOTCS aBTOMAaTU3UPOBAHHBIMU, TI03TOMY JIIsl KPaTKOCTH MPocTo Oynem HasbiBaTh ux VC.

B mmpokom mnonmManmu mon ompenenenue MC moamamaer srobast cuctema  00paOOTKA
unpopmarmy. [lo obmactu npumeHeHuss MC MOXHO pa3ienuTh Ha CUCTEMBI, HCIOJb3yeMble B
MPOU3BOJICTBE, 00pa30BaHUH, 3]PABOOXPAHEHUH, HAyKe, BOCHHOM JieJie, COLMAIbHOI cepe, TOPropie u
npyrux orpacisax. [lo neneBoit Gpynkimu MC MOXHO YCIOBHO pa3iefUTh Ha CIETYIOLIME OCHOBHBIC
KaTeropyu: YIpaBJsoIe, MHHOPMaIMOHHO-CIIPABOYHBIE, TTOIIEP>KKU MPHUHATHUS PEILICHHUH.
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3ameTHM, YTO MHOT/IA MCHONB3yeTcs Ooniee y3kash TpakToBka MoHsTHs MC Kak COBOKYITHOCTU
anmnapaTHO-MPOrPaMMHBIX CPEJICTB, 33JCHCTBOBAHHBIX UIA PEIICHUS] HEKOTOPOM MpUKIaIHON 3agaun. B
OpTraHM3aI|K, HalPUMEP, MOTYT CYIIIECTBOBATh MH(OPMAIIMOHHBIE CHCTEMBI, HA KOTOPHIX COOTBETCTBEHHO
BO3JIOJKEHBI CIEMYIONIME 3aJa4yd: y4eT KaJpoB U MAaTepHaIbHO-TEXHUYECKHX CPEACTB, pacyeT C
MOCTaBIMKAMH U 3aKa3UMKaMH, OyXTaaTepCKUi yUeT | T. 1.

bank paHHbIX sBiseTcs pasHoBUAHOCTHIO WMC, B KOTOpo peasm3oBaHbl (YHKIIHH
[EHTPATN30BaHHOTO XPAHEHUs U HAKOIUICHUs 00pabaTbiBaeMoil WH(pOpMAaIK, OpraHN30BaHHOW B
OJIHY WJIM HECKOJIbKO 0a3 maHHbIX. bank nanueix (bu/l) B 00meM ciydae COCTOUT M3 CIIEIYIOITUX
KOMITOHEHTOB: 0a3bl (HECKOJIbKMX 0a3) JaHHBIX, CUCTEMBI yIpaBlieHUs 0a3zaMH JTAaHHBIX, CIOBaps
JTaHHBIX, aAMUHHUCTPATOPa, BBIYMCIUTEILHOM CUCTEMBbI U OOCIY)XMBAIOIIEro nepcoHana. Bkpatie
paccMOTpUM Ha3BaHHbIE KOMIIOHEHTHI U HEKOTOPBIE CBSI3aHHBIE C HUMU Ba)KHbBIC TTOHSITHS.

baza pannbix (BJ) npencraBimser co0oOi  COBOKYIMHOCTh CHEIMATBHBIM  00pa3oM
OpPTaHM30BAaHHBIX JAHHBIX, XPAHUMBIX B TAMSITH BBIYUCIUTEIHHOW CHUCTEMBI H OTOOPaXKAIOUIUX
COCTOSIHHE O0OBEKTOB U UX B3aMMOCBSI3€H B pacCMaTpUBaeMOM MPEAMETHOM 00JIaCTH.

Jloruveckyio CTPYKTYpPY XpaHUMBIX B 0a3e MaHHBIX HA3BIBAIOT MOJEIBIO MPEACTABICHUS
naHHbIX. K OCHOBHBIM MOJENSIM MpEACTAaBICHUS MJAHHBIX (MOJENSM JAaHHBIX) OTHOCSTCS
CIeNyIolle: HuepapXuueckas, ceTeBasi, peJsSLUOHHAs, TMOCTPEISUOHHAs, MHOTOMEpHas |
00BEKTHO-OPUEHTUPOBAHHAS (CM. pa3zen 2).

Cucrema ynpasiaenuss 0azamm gaHHbIX (CYBJ/l) - 3T0 KOMIUIEKC S3BIKOBBIX U
MPOrPaMMHBIX CPENICTB, IPeIHA3HAYCHHBIN 1JI CO3JaHMsl, BEIEHUSI U COBMECTHOT'O MCIOJIb30BaHUS
BJ] muOorumu monw3oBatensmu. O0sraHO CYBJ] pa3znudaroT mo HCmoib3yeMoll MOJENU JaHHBIX.
Tak, CYBJ/l, ocHOBaHHbIE Ha WCIOJIL30BAaHUU PEISUMOHHOM MOJENNW JAaHHBIX, Ha3bIBAIOT
pensiunonHbiMu CYB/I.

Omunmu u3 nepBeix CYB/] sBustores cnenyromue cuctemsr: IMS (IBM, 1968 r.), IDMS
(Cullinet, 1971 r.), ADABAS (Software AG, 1969 r.) u UTHOC (BHUMCHU AH CCCP, 1976 r.).
KonnuecTBo COBpeMEHHBIX CUCTEM YIIpaBJIeHUs 0a3aMu JAHHBIX UCUHUCIISAETCS ThICIYaMHU.

[Ipuiioskenne TpecTaBIsieT cOOOH MpOrpaMmy WM KOMIUIEKC MPOTpamMM, OOECTIeUMBAIOIINX
ABTOMATH3AIMIO 00pabOTKM WH(pOpMAIMK Ui TPUKIQAHOW 3amaud. Hamm  paccMarpuBaroTcs
npuiokeHus, ucnonp3ytomue bJI. [Ipunokenuss MoryT cosaBatbesi B cpene win BHe cpensl CYB/] - ¢
TIOMOIITBIO CHCTEMBI TIPOTPaMMHUPOBAHKS, MCTIONB3YIOIIEH cpeacTBa goctyna k bJI, k mpumepy, Delphi nm
C++ Builder. IIpunoxenus, pazpadoransbie B cpere CYB/, yacto HaspiBatoT npuiioxenusvmu CYB/], a
nprIoyKeHus, paspadoranabie BHe CY B/, - BHEITHUMU MPHIIOKEHUSMH.

Jns paGoTel ¢ 6a30ii JaHHBIX 3a4acTyio JoctatouHo cpeactB CYBJl 1 He Hy»KHO MCHONB30BaTh
NPWIOXKEHHUS, CO3[[aHNe KOTOPBIX TpeOyeT mporpammupoBanust. [Ipunoskenus: pa3palbaTbiBatoT IJ1aBHBIM
o0pazoM B ciydasx, Korja TpeOyercst oOecrieunTh ynoOcTBO pabotel ¢ B/l HekBamuUIMPOBaHHBIM
nionb3oBatessiv win uaTepderic CYB/I He ycTpanBaeT momp30BaTese.

CaoBaps gannbix (CIl) mpeacraBusier coboii moacucreMmy bu/l, mpenHasHaueHHYIO IS
LEHTPAIN30BaHHOTO XpaHEeHHs] MH(GOpPMallMU O CTPYKTypax NaHHBIX, B3aUMOCBs3sIX ¢aitnoB B/l
IpyT C JpyroM, TUNAX JaHHBIX W (opMmarax HX MPEICTaBICHHS, MPUHAICIKHOCTH HTaHHBIX
MOJIB30BATENSAM, KOJAX 3alllUThl W pasrpaHuueHuss jgoctyna u T.1. DyHkiuoHansHo CJI
npuCyTCTBYeT BO Bcex bH/I, HO He Bcer/ia BRIMOMHSIOMINN 3TH PYHKIIMA KOMIIOHEHT UMEET UMEHHO
takoe HazBaHue. Yame Bcero ¢pynkmuu CJI BemonustoTcs CYDBJl u BBI3BIBaIOTCS M3 OCHOBHOTO
MEHIO CUCTEMbI UJIU PEAIU3YIOTCS C TOMOIIBIO €€ YTHIIHT.

AnmuHuctparop 0a3bl gaHHbiX (ABJ[) ectb nMI0 WM Tpymnmna JiKi, OTBEYAIOMMX 3a
BeIpaboTKy TpeOoBanuil k BJl, ee mpoekTupoBanue, co3nanue, 3p(HEKTUBHOE HCIOIb30BaHUE U
conpoBoxacHue. B mpomecce skcrmyaranmuu ABJl oObaHO crenuT 3a  (PYHKITMOHMPOBAHHEM
UH(OPMAIIMOHHONW CHUCTEMBI, OO0ECIEYMBAET 3alIUTy OT HECAHKIMOHUPOBAHHOTO JOCTYIIA,
KOHTPOJIMPYET U30BITOYHOCTh, HEMPOTUBOPEUNBOCTh, COXPAHHOCTh U JJOCTOBEPHOCTh XPaHUMOHU B
B/ undopmanuu. /i1 0AHONOIB30BATENBCKUX HHPOPMALMOHHBIX cucTeM GyHKuuu ABJ] 00bruHO
BO3JIaraloTcs Ha JIMII, HEMOCPEICTBEHHO paboTaronmx ¢ npuioxenuem bJ1.

Boruncimrensnoit cetm ABJI, kak mpaBuiio, B3aMMOJEHUCTBYET C aJMHHHUCTpAaTOpoM cetu. B
00513aHHOCTH TIOCJIEHETO BXOAAT KOHTPOJIb 3a (DYHKIIMOHMPOBAHUEM amIapaTHO-MPOrPaMMHBIX CPEICTB
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CeTH, PEKOH(UIypaIMsi CETH, BOCCTAHOBJICHHME IPOrPaMMHOTO oOecreueHHs mocie cOOeB M OTKa30B
000py10BaHws, MPO(PHUITAKTHYECKUE MEPOTIPHUSITHSI M 00ECTICUCHUE pa3rpaHUYCHUs JOCTYIIA.

BoruuciaurenabHas cucrema (BC) npencrasnser coboil COBOKYITHOCTh B3aUMOCBSI3aHHBIX
COTJIAaCOBAHHO JeWcTByOmMMX OBM wmim mpoieccopoB U APYrHUX YCTPOWCTB, 00ECTICUHMBAIOIIUX
aBTOMAaTH3alMI0 MPOIECCOB MpHeMa, OOpabOTKM H BbIaYM WHGPOPMALUU TMOTPEOUTEISIM.
[Tockonbky ocHOBHBIMU GyHKIUsAMU bHJ[ sBisioTcs XpaHeHne U 00paboOTKa JaHHBIX, TO
ucnonszyemas BC, Hapsiay ¢ mpuemMiIieMOi MOIIHOCTBIO IEHTpallbHBIX TporieccopoB (LIIT) momkHa
UMETh JJOCTATOYHBIN 00BEM ONEpaTUBHON M BHEIIHEW MaMSTH MPSMOTO JOCTYIIA.

OO0cayKuBaWIIN TMEPCOHAJ BBITIONHSACT (QYHKIMH MOANCPKAHUS TEXHUYSCKUX U
MIPOTPaMMHBIX CPEICTB B PpabOTOCIOCOOHOM cocTossHUU. OH MPOBOAWT NPO(HUIAKTHYECKUE,
pernaMeHTHBIE, BOCCTAHOBUTENbHBIE W Jpyrue padoThl MO IUTaHaM, a Takke II0 Mepe
HEOOXOIMMOCTH.

2. DaiijioBbIEe CHCTEMbI XPaAHEHUS JAHHbBIX.

daiisoBas cucréma (anri. file system) — mopsa0K, ONPENSISIONINI CIIOCO0 OpraHU3aIlny,
XpaHEHHUs 1 UMEHOBAHUS JaHHBIX HAa HOCUTENSIX MHPOPMAIMKU B KOMIIBIOTEPAX, & TAKXKE B IPYroM
ANIEKTPOHHOM 00opynoBaHuu: LU(PPOBBIX (oToanmaparax, MOOMIBHBIX TenedoHaXx H T. II
daiinoBas cucTemMa omnpenesieT (GopMar COACPKUMOTO U CrMoco0 (HU3UYECKOTO XpaHCHHS
uHpOpMaLIUK, KOTOPYIO MPUHATO TpyNnupoBaTh B Buae (aitnoB. KonkperHas QaiioBas cucrema
ompenenseT pazMep uMeH (ailsioB U (KaTajaoroB), MAaKCHMAaJbHBIH BO3MOXHBIN pa3smep (Qaiina u
pasnena, Habop arpuOyToB daitna. HekoTopsie (aiiioBbie CHCTEMBI MPEIOCTABISIOT CEPBUCHBIC
BO3MOXKHOCTH, HallpUMep, pa3rpaHHueHue T0CTyIa WK MHu(poBaHUE (aiiyios.

daiinoBas cucTeMa CBS3BIBAET HOCUTENb WHGOpMAIUu ¢ OAHON cropoHBl U APl mms
noctymna K ¢ainam — ¢ apyroi. Korga mpukmnamnas mporpamMma obOpamiaercs kK ¢aiiay, oHa He
UMEEeT HUKAKOTO MPEICTaBICHHS O TOM, KAKUM 00pa3oM pacroiokeHa HHPOopMaIus B KOHKPETHOM
daiine, Tak xe, Kak U Ha kKakoMm (usnueckom ture Hocutens (CD, xEcTkoM AuCKe, MarHUTHOU
neHrte, Oyioke (iem-namMsATH WIA JPYroM) OH 3amucaH. Bc€, 4To 3HaeT mporpaMma — 3TO UMS
daiina, ero pa3mMep W arpuOyThl. DTHU JTaHHBIE OHA TOJIy4aeT OT JpaiiBepa (alJIOBOM CHUCTEMBI.
HNwmenno daiinoBas cucreMa yCTaHaBIMBAaeT, IIe M Kak Oyler 3amucad (aiin Ha (QU3MUECKOM
HOCHUTEIE (HalpuMep, )KECTKOM JIUCKE).

C touku 3penus omnepanuoHHoi cuctembl (OC), Bech MUCK MpENCTaBIsIeT coOoW HabOp
KJacTepoB (Kak mpaBmio, pasmepoM 512 Oaidt m Oombiie). JlpaiiBepbl (ailioBOi CHCTEMBI
OpPraHu3yIOT KiacTepbl B (ailiabl M Kataioru (peaqpHO sBJsIomuecs (aiimamu, coaepikaliuMu
criucok (aiIoB B 3TOM KaTajore). JTH K€ JpaiBepbl OTCIEKHBAIOT, KaKWe M3 KJIACTEPOB B
HACTOSAIIEE BPEMs UCIIONIB3YIOTCS, KAKHE CBOOOHBI, KAKHE MTOMEUEHBI KaK HEHCIIPABHEIC.

Omnako (aitioBasi cUcTeMa HE 00s3aTelIbHO HANpsSMYIO CBsi3aHa € (DU3MYECKUM HOCHUTEIEM
uHpopmarmy. CyIIECTBYIOT BUPTyaJIbHbIE (aiiJIOBBIC CHCTEMBI, @ TAKXKE CETEBbIe (DailJIOBBIC CHCTEMBI,
KOTOpBIE SIBJISIFOTCS JIUIIIL CIIOCOOOM JIOCTYTA K (paiiiam, HaXoAAIIMMCS Ha YIaTIEHHOM KOMITBIOTEpPE.

I[pakTruecku Beeraa (hailsbl Ha TUCKaX OOBEAMHSIOTCS B KATAJIOTH.

B mpocreiimem ciaydae Bce (aitibl Ha JAHHOM JMICKE XPaHSTCS B OAHOM Katajiore. Takas
OIHOYpOBHEBas cxema ucroib3oBaiack B CP/M u B epBoii Bepcru MS-DOS 1.0. Mepapxiueckas aiinoBast
CHICTEMA CO BJIOKEHHBIMH JIPYT B J[pyra KaTrajoramy BIiepBbIe MosBIiIach B Multics, 3arem B UNIX.

Wiki.txt

Tornado.jpg

Notepad.exe

(OnnoypoBHeBas (haiiioBas cucTeMa)

Karanoru Ha pa3HbIX IHCKax MOTYT O0Opa30BBIBATH HECKOJILKO OTIENBHBIX JEPEBhEB, KAK B
DOS/Windows, unm e o0BeAUHATHCS B OJHO AEpeBO, obmiee i Bcex auckoB, kak B UNIX-
MOI0OHBIX CUCTEMAX.

C:

\Program files
\CDEx
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\CDEx.exe
\CDEx.hlp
\mppenc.exe
\Mou 10KyMEHTBI
\Wiki.txt
\Tornado.jpg
D:
\Music
\ABBA
\1974 Waterloo
\1976 Arrival
\Money, Money, Money.ogg
\1977 The Album

(Mepapxuueckas paitnoBas cucrema Windows/DOS)

B UNIX cymiecTByeT TOJIBKO OJUH KOPHEBOM KaTaJoT, a BCE OCTAJIbHBIEC (DalijIbl M KaTaloru
BJIO’KEHBI B Hero. YToObl MONy4uTh AOCTYN K ¢ailiaM U KaTajJoraM Ha KakOM-HUOYIb JHCKE,
HE00X0/IMMO CMOHTHPOBATh ATOT JMCK KoMaHIoW mount. Hampumep, yTOOBI OTKPBITH (aiiiabl Ha
CD, HYXHO, TOBOpS NPOCTBIM SI3IKOM, CKa3aTh OINEPAIMOHHOW CHCTEME: «BO3bMHU (haiiIoBYIO
CHCTEMY Ha 3TOM KOMIIaKT-JHCKe U MOKaxH e€ B Karajore /mnt/cdromy. Bee daiinbl u karanoru,
Haxonsmuecs Ha CD, mosiBATCs B 3TOM Karaimore /mnt/cdrom, KOTOPBIA Ha3bIBAETCS TOYKOM
MOHTUpOBaHMs (aHri1. mount point). B 6onpmmHcTBe UNIX-OZOOHBIX CUCTEM ChEMHBIE JUCKU
(muckeret u CD), ¢nem-HaKONUTENW | JpYrHe BHEUIHUE YCTPONCTBA XpaHEHHS JaHHBIX
MOHTHPYIOT B KaTayor /mnt, /mount wim /media. Unix u UNIX-onoOHbIe onepaiioHHbIE CHCTEMBI
TaK)Ke T03BOJISIIOT aBTOMATUYECKH MOHTUPOBATh JUCKU MIPU 3arpy3Ke ONepalioHHON CUCTEMBI.

/

/usr
/bin
/arch
/ls
/raw
/lib
/libhistory.s0.5.2
/libgpm.so.1
/home
/lost+found
/host.sh
/guest
/Pictures
/example.png
/Video
/matrix.avi
/news
/lost_ship.mpeg

(HUepapxuueckas daitnoBas cucrema B Unix 1 UNIX-1mogo0HBIX ONEparimOHHBIX CUCTEMAaX )

OOparuTe BHUMaHME Ha UCIOJIb30BaHuE ciemiell B ¢aitnoBbix cuctemax Windows, UNIX u
UNIX-nmogoOHbIx omepanuoHHbix cuctemax (B Windows ucnonb3yercst oOpaTHbIi ciemn «\», a B
UNIX n UNIX-11ogo0HbIX ONepalliOHHBIX CUCTEMAaX MPOCTOM CIIEHT «/»)

Kpome Toro, cneayer oTMETUTD, UTO BBIIICONMCAHHAS CUCTEMA MT03BOJISIET MOHTHPOBATH HE
TOJIBKO (hailyioBbIE CUCTEMBI (PU3NYECKUX YCTPOICTB, HO U OT/ENbHbIE KaTajoru (mapamerp --bind)
ninn, Hanpumep, oopa3 ISO (ommust loop). Takme nHanmctpoiiku, kak FUSE, mo3Bomstor Taxke
MOHTHPOBaTh, Hampumep, Lenbiil karaigor Ha FTP u emé ouenp 60mb1oe KOTUYECTBO PA3IUUYHBIX

pecypcoB.
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Emé 6onee cnoxnas crpykrypa npumensiercss B NTFS u HFS. B stux ¢aitnoBeix cucremax
KakIpli (aitn mpencrabisger cobodi Habop arpuOyToB. ATpuOyTaMH CUMTAIOTCS HE TOJIBKO
TPaIUIIMOHHBIE TOJILKO ISl YTCHUs, CUCTEMHBIA, HO U UMs (paiiya, pasMep U Iaxe COAEPKUMOE.
Taxkum ob6paszom, niast NTFS u HFS To, uTo Xpanurcs B daitne, — 3TO BCEro JIMIIb OJWH M3 €T0
aTpuOyTOB.

Ecmu cnemoBath »TOM jormke, onuH aia MOXKET COAEpX,aTh HECKOJBKO BapHaHTOB
cogepxkumoro. Takum oOpa3oM, B OfHOM (aiiie MOXHO XpaHUThb HECKOJIBKO BEPCHH OTHOTO
JIOKYMEHTA, a TaK)Ke JOTMOTHUTEIbHBIC JaHHBIC (3HA4YOK (aiiia, cBsI3aHHas ¢ GaijoM mporpamma).
Taxas opranmzanus tunuyHa 111 HFS na Macintosh.

[To mpenHa3HaueHuIo ¢ailioBble CUCTEMBI MOXKHO KJIACCU(PUIIMPOBATh Ha HIDKECIEIYIOIIHNE
KaTeropuu:

- JIns HocuTene ¢ mpOM3BOJBHBIM JOCTYNOM (Hampumep, xEctkuii nuck): FAT32, HPFS,
ext2 u ap. [TockoIbKy TOCTYI K TUCKaM B HECKOJIBKO pa3 MEUICHHEe, YeM JOCTYI K ONepaTHBHOM
namsTH, A TPUPOCTa TMPOU3BOAUTEIHHOCTH BO MHOTHX (ailIoBBIX CHCTEMax HpPUMEHSETCS
ACMHXPOHHAs 3aliCh W3MEHEHWN Ha AucK. g 3Toro mpumMeHsercs JuOOo KypHAIMPOBAHHE,
Harpumep B ext3, ReiserFS, JFS, NTFS, XFS, nu6o mexanusm soft updates u np. XKypHanupoBanue
MIMPOKO pacrnpoctpaneHo B Linux, npumensercs B NTFS. Soft updates — B BSD cucremax.

- JIst HocuTenel ¢ mocea0BaTeNTbHBIM TOCTYTIOM (HarpuMep, MarHuTHbIE JieHTh): QIC u mp.

- Jns ontuaeckux Hocureneit — CD u DVD: ISO9660, HFS, UDF u np.

- Buptyansnsie daiinossie cuctemsl: AEFS u np.

- Ceresble ¢aitnoeie cucrembl: NFS, CIFS, SSHFS, GmailFS u np.

- s dmymr-mamsiti: Y AFFS, ExtremeFFS, exFAT.

HemHzoro BrinmaiaoT u3 o0miel kiaccu(ukanuy crieualn3ipoBaHHbIe (aiiyIoBbIe CUCTEMBI:
ZFS (cobcTBeHHO (haiimoBoil cuctemMoit siBisiercs Tonbko 4acth ZFS), VMFS (T. H. xmactepHas
daitnoBas cuctema, KOTopasi IpeHa3HaYeHA TSl XPAHSHUS JPYTUX (aillIoBBIX CUCTEM) U JIp.

OcHoBHBIE QYyHKIIUH JTF000# (HaliIoOBOM CHCTEMBI HAIlCJICHBI HAa PEIICHUE CIICTYIONTUX 3a1a4:

- IMEHOBaHue (paisoBs;

- MporpaMMHBIN HTEpGeric paboThI ¢ (ailmamMmu I PUITOKESHHUI;

- O0TOOpa)XeHMs JIOTUYECKOW Mozenu (aillloBol CUCTEMbl Ha (PU3UYECKYIO OpPTraHU3aIUI0
XpaHWJINILA JaHHbIX;

- OpraHu3anus ycTonunBocTH (hailIoBOM CHCTEMBI K COOSIM MUTAHMS, OIIMOKAM arapaTHbBIX
U TIPOrPaMMHBIX CPEJICTB;

- coJlepKaHue mapaMeTpoB (Qaiisia, HeOOXOIUMBIX JJIsl MPABUIHLHOTO €r0 B3aMMOJICHCTBUS C
JIPYTUMU 00BEKTaMHU CUCTEMBI (SIPO, IPUIIOKEHHUS U TIP.).

B MHOrOmonb30BaTeIbCKUX CHCTEMax IMOSBISETCS emé oJHa 3agava: 3ammura (HaiiioB
OJIHOTO IIOJIb30BaTENsl OT HECAHKIIMOHMPOBAHHOTO JOCTYyNa JPYroro IOJb30BaTeNsl, a TaKxke
o0ecrieyeHre COBMECTHOW paboThl C ailmamu, K mpumepy, NMpH OTKPHITHM (aiina ogHUM U3
MOJIb30BaTENeH, U IPYTUX 3TOT ke (aill BpeMEeHHO OyJeT TOCTYIEH B PEKUME «TOJIBKO UTEHUEY.

3. O6saacTn npuMeHeHus1 0a3 JaAHHBIX.

ABtomaTu3upoBanHble nH(popManmoHHble cucteMbl (AMC), OCHOBY KOTOPBIX COCTABIISIOT
0a3bl JaHHBIX, MOSBUIIMCH B 60-x Tomax XX Beka B BOCHHOH MPOMBINIIICHHOCTH U OW3HECE — TaM,
rae ObUIM HAKOIUICHBI 3HAYMTENhHBIE O0BEMBI MOJE3HBIX MaHHBIX. [lepBonadansHo AWC ObutH
OpUEHTUPOBaHBI JINIIb Ha paboTy ¢ mHbopmanuen (PpakTUUIECKOro XapaKTepa — YUCIOBBIMH HIIN
TEKCTOBBIMH XapaKTEPUCTHUKAMH OOBEKTOB. 3aTeM MO0 Mepe pa3BUTHS TEXHHUKHU IOSBUIIACH
BO3MOKHOCTH 00paOOTKH TEKCTOBOM MH(GOPMAIIUU HA €CTECTBEHHOM SI3BIKE.

[TpuHIMIBI XpaHeHHus pa3HbIX BUAOB HHGopManuu B AVIC aHanmoru4Hel, HO alTOPUTMEBI €€
00pabOTKH OMpPENeAIOTCS XapakKTepoM UH (POpMaIMOHHBIX pecypcoB. COOTBETCTBEHHO Pa3IHYalOT
nBa kiacca AUC: nokymMeHTanbHble U akTorpaduieckue.

Hoxymentanpabie AVC ciayxkat st paboThl ¢ TOKYMEHTaMH Ha €CTECTBEHHOM S3BIKE.
Haubonee pacnpoctpaneHHblii Tun AokyMeHTalIbHBIX AMNC — uHPOPMALMOHHO-TTIOUCKOBBIE
CUCTEMbI, MpeIHa3HAYeHHBbIE JI HAaKOIUIeHHs U MMoA0Opa JIOKYMEHTOB, YIOBJIETBOPSIOLINX
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3alaHHBIM KPUTEPHUSM. DTH CHCTEMBI MOTYT BBITOJIHATH MPOCMOTP M TOAOOPKY MOHOTpadwuii,
nyOIMKauil B IepuoIMKe, COOOIIEHUI Ipecc- areHTCTB, TEKCTOB 3aKOHOIATEIbHBIX aKTOB U T.JI.

dakrorpaduueckune AVC onepupyror (aKTUYECKUMHU CBEICHUSMHU, MPEICTABICHHBIMU B
dbopMaTi30BaHHOM BHUJIE, U UCTIOIB3YIOTCS JIJISl PEIICHHs 3a71a4 00paOOTKH JaHHBIX.

OOpaboTka NaHHBIX — CIEIUATBHBIN Kiacc pemraeMblx Ha OBM 3amau, CBS3aHHBIX ¢
BBOJIOM, XPaHEHHEM, COPTHPOBKOW, OTOOPOM M TPYIIHUPOBKOW 3aMHMCEH JaHHBIX OJHOPOIHOMN
cTpykTyphl. K 3amagam 3Toro kiacca OTHOCATCS: Y4eT TOBapOB B Mara3WHax W Ha CKIQJax;
HavMCJICHUE 3apIlIaThl; yIpaBieHHEe IPOU3BOJICTBOM, (pUHAHCAMU, TEIEKOMMYHUKAIUSIMU U T. TI.

Paznuuator daxTorpadpuueckue ANC OIepaTUBHOU 00paboTKH JTAaHHBIX,
nmojipazyMeBaronue ObICTpoe OOCTYy)KMBaAaHHUE OTHOCHTEIIBHO MPOCTHIX 3alpPOCOB OT OOJBIIOTO
yrcia nojb3oBarene, u gakrorpapuueckue AUC ananutndeckoit 00pabOTKH, OpUEHTHPOBAHHBIE
Ha BBINIOJHEHUE CIOXKHBIX 3allPOCOB, TPEOYIOMIMX IPOBEIEHUSI CTATUCTHYECKONH 00paboTKu
UCTOPUYECKHNX (HAKOIUICHHBIX 32 HEKOTOPBIA MPOMEXKYTOK BPEMEHH) NaHHBIX, MOICITUPOBAHUS
IIPOLIECCOB MPEAMETHOM 00JIaCTH ¥ MPOTHO3UPOBAHUS Pa3BUTHUS ITUX MPOILIECCOB.

Taxum o6pazom, AVIC npuMeHsI0TCS B CISAYIOIUX 00IacTsX:

* OpraHu3alus XpaHUINI TaHHBIX;

* CUCTEMBI aHAIHN3a JIAHHBIX;

* CUCTEMBI IPUHSATHS PEIICHHUIA;

* MOOWJIbHBIEC U TIEPCOHANIbHBIE 0a3bl TAHHBIX;

* reorpaduueckue 0a3bl TaHHBIX;

* MyJIbTUMeUA 0a3bl JAHHBIX;

* pacnpezieieHHble HH()OPMALIMOHHBIE CUCTEMBI.

Kaxxnas wHpOpMAIIMOHHAS CUCTEMa B 3aBUCHMOCTH OT HA3HAYEHUS MMEET JENI0 C TOW WU
WHOM 4acCThI0O KOHKPETHOTO MHPa, KOTOPYIO MPUHATO HA3BIBaTh €€ MPEIMETHON 00JIacThi0. AHAIIN3
npeIMeT HOM O00JacTH SBISETCS HEOOXOAMMBIM HAaYaIbHBIM JTaloM pPa3pabOTKU OO0
uH(pOpPMallMOHHONW cucTeMbl. VIMEHHO Ha 3TOM »JTame OnpeleNsioTcs HH(pOpPMalMOHHBIE
NOTPeOHOCTH BCEW COBOKYIHOCTH MOJb30BaTesei OyayIiel CUCTeMbl, KOTOPBIE, B CBOIO O4Yepe/ib,
NpENONpPENeNaoT coJepkaHue ee 0a3pl  gdaHHbIX. [IpeamerHas o001acTh  KOHKpPETHOU
UH(OPMAIIMOHHONW CHUCTEMBI PacCMATPHUBACTCS, MPEXKIE BCE IO, KaK HEKOTOpas COBOKYITHOCTh
peaibHbIX OOBEKTOB, KOTOpbIE MPEACTaBISAIOT HMHTEpec JUIsl ee mojb3oBarenei. Ilpumepamu
00BEKTOB MPEAMETHON 00JIACTH MOTYT CIYXKUTh IepcoHambHbie DBM, mporpamMmHbie TPOAYKTHI U
ux Tmonb3oBarenu. Kaxnmpli w3 3THX OOBEKTOB 00JaaeT oOmpeaesieHHbIM HaObOpOM CBOWCTB
(atpubyroB). Tak, HampuMep, KOMIBIOTEP XapaKTEPH3yeTCsl Ha3BaHWEM (UPMBI-TPOU3BOANUTEILS,
UACHTU(PUKATOPOM MOJENH, THUIIOM MHUKPOIpOIEcCopa, OOBEMOM OINEpPaTUBHOW M BHEIIHEH
MaMSITH, TUTIOM rpa@uIecKoil KapThl U T. 1.

NudopMannoHHbIi 00BEKT 3TO ONMUCAHWE HEKOTOPOM CYITHOCTH MPEIMETHONW 00JIacTH, T. €.
pealbHOTO 00BEKTa, Tpolecca, SBICHHUS WM coObiTHs. MHbOpManmoHHBI 0O0BEKT (CYIIHOCTH)
oOpazyercss  COBOKYMHOCTBIO  JIOTMYECKH  B3aUMOCBSI3aHHBIX  aTpuOyTOB  (CBOWMCTB),
MPEJICTABIISIFOIINX CO0O0M KaueCTBEHHBIC U KOJIMYECTBECHHBIE XaPaKTEPUCTUKH 00bEKTa (CYIITHOCTH).

Mexny oObekTaMu TNpeaMEeTHOM o00JacTh MOTYT CYHIECTBOBATh CBSI3U, HMEIOIINE
Pa3MUYHBIA  CONEPKATENbHBIA CMBICI. OTH CBA3HM MOTYT OBITh  OOSI3aTENBHBIMH WM
(bakyIpTaTUBHBIMU (HEOOSI3aTEIILHBIMHU ).

Ecnu BHOBb OPOKIEHHBI OOBEKT OKA3BIBAETCS MO0 HEOOXOAMMOCTH CBSI3AHHBIM C KaKUM-
au00 OOBEKTOM TIPEAMETHOM 00JacTH, TO MEXAYy OSTUMH JIBYMS OOBEKTaMH CYIIECTBYET
oOsi3aTenbHasi CBsI3b. B IPOTHBHOM ciydae CBs3b sBisercs (akynbratuBHOW. Hampumep,
oOsi3aTenbHas CBA3b 3aMmemaer cymectByer Mexay naByms ooObektamu COTPYIHUK wu
JOJDKHOCTD B mpeamerHod o6iacTu KaapoBOoW WH(GOPMAIIMOHHON CHCTEMBI, T. €. Ka)JIbli
NPUHUMAEMBII B OpPraHU3allI0 COTPYAHHUK 3aUUCIsieTcs Ha KaKylo-TH00 JOHKHOCTh U HE MOXKET
OBITH COTPYJIHHUKA, HE 3aMEIIAIONIET0 KaKOH-THO0 AOHKHOCTH. B TO ke BpeMs CBs3b 3aMeliaet
mexay tanamu 00bekToB COTPYIHUK u JJOJDKHOCTD siBasiercst pakynbTaTUBHOM, TOCKOIBKY
MOTYT CYIIECTBOBAaTh BaKaHTHBIE NOHKHOCTH. COBOKYMHOCTH OOBEKTOB MPEAMETHON o0JacTu u
CBS3EH MEXIY HHMH XapaKTEPHU3YyeT CTPYKTYpy MNpeaMeTHOH o0siactu. MHOXECTBO OOBEKTOB
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IpeIMETHOM 00JIacTH, 3HaYeHUs aTpHOyTOB OOBEKTOB M CBS3U MEXKIY HUMHU MOTYT U3MEHSTHCS BO
BpeMeHU. MI3MeHeHus1 MOTyT CBOJUTHCA K IMOSIBICHUIO HOBBIX WMJIM MCKIIOYEHUIO U3 PACCMOTPEHHUS
HEKOTOPBIX CYIIECTBYIOIIMX OOBEKTOB B IPEAMETHOM OO0JIACTH, YCTAaHOBJICHHUIO HOBBIX WU
Pa3pyLICHUIO CYIIECTBYIOIIMX CBsA3€H Mexay HHMH. CleIoBaTelIbHO, € KaXIblM MOMEHTOM
BpPEMEHHU MO>KHO COTIOCTABHTH HEKOTOPOE COCTOSIHUE MPEAMETHON 00JIacTH.

Nudopmanmonno-noruueckas moaenb (MJIM) — 3To0 coBOKymHOCTh WMH(OpPMaIMOHHBIX
00BEKTOB (CYIIHOCTEH) NpeAMeTHOW objacTh W cBsized Mexay Humu. [Ipounecc co3nanus
MH(OPMALIMOHHONW MOJIEIN HAUMHAETCS C OMNpeNeieHHs] KOHLENTYalbHbIX TpeOOBaHUMN OymyImux
nonb3oBareneid BJ[. TpeOoBaHusT OTHENBHBIX TOJB30BATENCd WHTETPUPYIOTCS B  EAHMHOM
000011IEeHHOM IpeICTaBICHIH, KOTOPOE HAa3bIBAIOT KOHLENTYaIbHOW MO/IEIBIO JaHHON PpeIMEeTHON
o0macTH.

Brewmmmmge MOReam
|:’=!II:_||,IIII!.I_.I:.-.i.IIrIIhI(.' NPCiICTARIeH A O LORCrns I:\'.'_I\.'I:I}

[ Moaoean 1 -| l Monens. 2 == Monene n |

1 | L JlormuccKkn il yponoML
T - | MPCACTARTCHMA JAAHHLIX

{oGobiteHos NpelcTaIeHMe NoNbLIGBATEACH)

BuyrpeHHsan smogens BIT | DuanMecKHH YPOBCHE
(npeacTrapnenye o namsaTn DHEM) [ MpeACTABICHWA TAHHBIX

‘ Kooren FYIWTEHAA MOACTL

Takast Mozienb 0TOOpaXaeT MPEeIMETHYIO 00JIaCTh B BUJIC B3aMMOCBSI3aHHBIX OOBEKTOB 0€3
yKa3aHHsl Clloco00B MX (GU3NUECKOTO XPaHEHHS.

KonnenryanpHas Mozenb MPeICTaBlIseT COOO0H HMHTErpUPOBAHHbBIE KOHIENTYaJIbHbIE
TpeOOBaHUs BCeX MOJIb30BaTeNel K 0a3e JaHHBIX JaHHOM mpeameTHou obmactu. [Ipu stom ycunus
pa3paboTyMKka [JOJDKHBI OBITh HANpaBlI€Hbl B OCHOBHOM Ha CTPYKTYpU3allMIO0 JaHHBIX,
NPUHAAIEKAIMX OyTyITUM MoJib30BaTeNsM b/l 1 BbIsSBICHNE B3aUMOCBSA3EH MEXKIY HUMHU.

B03M0HO, 4TO OTpakeHHbIE B KOHLIENTYaIbHON MOJENIHN B3aMMOCBSI3U MEXAY 00bEeKTaMu
OK@)XyTCSl BIIOCJIEICTBHHM HEpealn3yeMbIMu cpeacTBamu BbiOpaHHOH CYbna, yro motpebyer ee
U3MEHEeHHs. Bep cus KOHLENTyanbHOM MOJENH, KOTOpas MOKET ObITh pealn30BaHa KOHKPETHON
CVYbn, Ha3pIBaeTcs JIOTHYECKOM MOJIENBIO.

Jlornueckasi Mo/ieIb, OTpaXKaroIasi JIOTHYECKUE CBSI3U MEXAY arpuOyTaMu OOBEKTOB BHE
3aBUCUMOCTH OT MX COAEP’KaHHs U CPelbl XPaHEHUs, MOXKET ObITh PENIALMOHHON, HepapXHUeCKOn
wii cere Bod. TakuM o0Opa3zom, Jorudeckas MOJENIb OTOOpa)kaeT JIOTUYECKHE CBS3U MEXKIY
MH(POPMALMOHHBIMU JAHHBIMU B IaHHOW KOHLIENITYaJIbHOM MOJIENH.

PasmuunbiM  mornb3oBaTessiM B MH(OPMALMOHHOM MOJEIM  COOTBETCTBYIOT — Pa3fIMUHbBIC
HIO/IMHOKECTBA €€ JIOTMYECKOH MOJENH, KOTOpPbIE HA3bIBAIOTCA BHEIIHMMH MOJEISIMH IOJIB30BATENEH.
Takum 00pazoM, BHELTHSSI MOJIENb TOJTb30BATENS IPEZICTABIISAET COOO0M 0TOOpaYKEHHE €T0 KOHIIETITYAIBHBIX
TpeOOBaHUI B JIOTMYECKONH MOJIEN U COOTBETCTBYET TEM IIPE/ICTABICHUSIM, KOTOPbIE 3TOT MOJIB30BATEND
HOJTyYaeT O MPEeIMETHOM 00JacTH Ha OCHOBE JIormyeckoi mozemnu. CienoBarenbHO, HACKOIBKO XOpPOLIIO
CIIPOEKTUPOBAHA BHEILIHSSI MOJIEb, HACTOJIBKO MOJHO M TOYHO MH(OPMALMOHHAs MOJEIb OTOOpaKaeT
IPEMETHYIO 00JIaCTh M HACTOJIBKO MOJIHO M TOYHO PabOTaeT aBTOMAaTU3MPOBAHHAs CHCTEMa yIPABICHUS
3TOM TpeIMET HOM 00J1aCThIO.

Jlornueckast Mojenb OTOOpakaeTcsi B (PU3MUECKYIO MaMSATh, KOTOpas MOXKET OBITh
IIOCTPOEHA Ha 3JIEKTPOHHBIX, MATHUTHBIX, ONITUYECKUX, OMOIOIMYECKUX WU IPYTUX MPUHLIKIIAX.

BHyTpeHHAs MoJens NpeaIMeTHOH 007acTé ompenernseT pa3MelleHUe MTaHHBIX, METOIbI
JIOCTyINa K HUM ¥ TEXHUKY MHIEKCHUPOBAHUS B JAHHOH JIOTMYECKOH MOJAEIN M MHa4e Ha3bIBAeTCs
dusnueckoit Monenpio. MHbopManmoHHple JaHHBIE TIO00TO Mmonb3oBatens B bJl HOMKHBI OBITH
HE3aBUCHMBI OT BCEX JAPYrHMX IOJIb30BaTeliel, T. €. HE [JOJDKHBI OKa3blBaTh BIMSHUSA Ha
CYIIECTBYIOIIME BHEUIHHE MOJENU. DTO MOJOKEHUE OTpa)kaeT MEpPBBIA YpOBEHb HE3aBUCHUMOCTHU
naHHbIX. C Jpyroil CTOpOHBI, BHEIIHHWE MOJEJIN I0JIb30BaTeNC HHUKAK HE CBA3aHbl C THUIIOM
¢u3nUecKoil maMsATH, B KOTOPOH OyIyT XpaHUTHCA JaHHbIC, U C (PU3MYECKMMH METOJaMU JIOCTYIa K
9TUM JJAHHBIM. DTO MOJIOKEHNUE OTPAXKaeT BTOPON YPOBEHb HE3aBUCUMOCTHU JIaHHBIX.
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1. 3 Jleknus Ne4, 5 (4 gyaca).

Tema: «Tonmosorus 6a3 1aHHLIX»

1.3.1 Bonpochbl JieKnum:

1. OCHOBHBIE THUIIBI CTPYKTYP JTaHHBIX
2. UadopmanmonHast MOJIeIh JaHHBIX U €€ COCTaB
3. Knaccudukanus 6a3 1aHHBIX

1.3.2 KpaTtkoe coaep:xkaHue BOINPOCOB:

1. OcHOBHBIE THIIBI CTPYKTYP AaHHBIX.

HeoOxomuMbIM  ycIiOBHEM XpaHEHUs HWHPOPMAIMU B TMaMSITH KOMITBIOTEpa SIBISICTCS
BO3MOKHOCTh ITPeo0pa3oBaHus 3TON caMoil HH(GOPMAIIMH B TIOIXOSIIYIO SISl KOMITbIOTEpa hopmy.
B TOoM cnydae, ecinm 3TO yCIOBHE BBINONHSETCS, CIENYET ONPEICTUTH CTPYKTYPY, HMPUTOIHYIO
MMEHHO I HaJWYeCTBYIOIIEH WH(OpMaIuu, Ty, KOTOpas MPEIOCTAaBUT TpeOyromuics Habop
BO3MOXHOCTEH paboThl ¢ Heil. 37ech MOA CTPYKTYpOH IOHHMMAETCs CIOCO0 NpeAcTaBICHUS
uH(pOpMali1, TOCPEICTBOM KOTOPOTO COBOKYITHOCTh OTJENIBHO B3SITBIX 3JIEMEHTOB 00pa3yeT HeuTo
ennHoe, 00yCJIOBJICHHOE MX B3aUMOCBS3BIO JIPYr ¢ ApyroM. CKOMIIOHOBaHHBIE IO KaKMM-JIHOO
nmpaBuWjaM W JIOTHYECKH CBsI3aHHBIE MEXY COOOW, JaHHbIE MOTYT BechbMa d(PPEKTHBHO
oOpabarbIBaThcs, TaKk Kak oOmIas JUIsi HUX CTPYKTypa NPEAOCTaBISET HAaOOp BO3MOXKHOCTEH
YIpaBIEHUS UMHU — OJTHO U3 TOTO 32 CYET YEro JOCTUTalOTCs BHICOKHE PE3YJIbTaThl B PEHICHUSIX TEX
WIN UHBIX 3a7a4d. Ho He Kaxablii 00bEKT MpelcTaBisieM B MPOU3BOJIBHONW (Gopme, a BO3SMOKHO U
BOBCE JII HEr0 MMeeTcs JIMIIb OJWH EIUHCTBEHHBIH METOJ HHTEpHpeTalyy, ClIeJ0BaTeIbHO,
HECOMHEHHBIM IIJIIOCOM JJISl IPOrpaMMHUCTa OyJIeT 3HaHHE BCEX CYIIECTBYIOUIMX CTPYKTYp JaHHBIX.
TakuM 00pa3oM, 4acTO MPUXOIUTHCS JIeNaTh BHIOOP MEXIY PAa3IMYHBIMU METOJAaMHU XPaHEHUs
uHpOpMaLIKK, U OT TAKOTO BBIOOpA 3aBHCUT PabOTOCIIOCOOHOCTD MPOAYKTA.

['oBopsi 0 HE BBIYUCIUTEIBHOM TEXHUKE, MOXKHO TOKa3aTh HU OJWH CiIy4yad, riae y
uH(pOpMallMi BUJHA SIBHAs CTPYKTypa. HarmsgHeIM MpUMEpOM CIyXaT KHHTH CaMOTO Pa3sHOTo
conepkanus. OHU pa30OUTHI HA CTPAHUILIBI, Taparpadbl U TIIaBbl, UMEIOT, KaK MPaBUJIO, OTJIaBICHHE,
TO eCTh MHTepdeiic NOIB30BAHUS UMU. B MIMPOKOM CMBICTIE, CTPYKTYPOil 00J1a1aeT BCAKOE KUBOE
CYIIIECTBO, O€3 Hee OpraHruKa He CMOTJIa Obl CYIIIECTBOBATD.

BrnonmHe BeposTHO, UMTATENMIO MPUXONMJIOCH CTAIKMBAThCs CO  CTPYKTypaMH  JIaHHBIX
HETIOCPEICTBEHHO B MH(OpMATHKe, HapUMEp, C TEMH, YTO BCTPOEHBI B S3bIK MPOrpaMMupoBanus. Hacto
OHM UMEHYIOTCSI THIIaMH JAHHBIX. K TAKOBBIM OTHOCSTCS: MACCHBBI, YMCIIA, CTPOKH, (haiiiIb Ap.

Meroapl xpaneHus: MH(OpPMAIIMK, Ha3bIBAEMbIE IPOCTHIMI», T. €. HEETMMBbIMU Ha COCTaBHBIE
YacTH, MPEeIIOYTHTEIbHEE N3y4aTh BMECTE C KOHKPETHBIM SI3bIKOM IPOrPAMMHUPOBAHHS, JIHOO JKe TITyOOKO
YOIIyONsIThCSL B CyTh HMX paboThl. [loaTomMy 3meck OyayT pacCMOTpPEHBI JIMIb «WHTETPUPOBAHHBIC
CTPYKTYPBI, T€ KOTOPbIE COCTOSIT U3 MPOCTHIX, 8 UMEHHO: MAaCCHBBI, CIIUCKH, IEPEBbS U TPAPBL.

MaccuBbl

MaccuB — 3TO CTPYKTypa JAaHHBIX C (UKCHPOBAHHBIM U YIOPAJOYCHHBIM HaOb0pOM
OTHOTHUITHBIX 3JIEMEHTOB (KOMIIOHEHTOB). JlocTynm K KakoMy-TuOO M3 3JIEMEHTOB MacCHBa
OCYILIECTBIISICTCSI 10 HUMEHM W HOMepy (MHIEKCY) 3TOro siemMeHTa. KomudecTBO HHIECKCOB
orpezenseT pa3MEpHOCTh MaccuBa. Tak, HallpuMep, 4Yallle BCEro BCTPEYaloTCs OJHOMEpHbBIE
(BeKTOpa) U JBYMEpHbIE (MaTpUIbl) MacCUBHI. IlepBble MMEIOT OAMH MHIEKC, BTOpbIe — Ba. I1ycTh
OJIHOMEpHBIM MaccuUB Ha3bIBaeTcs A, Toria Ui MOJyYEHHUs JOCTyNa K €ro 1-oMy 3JEMEHTY
noTpedyeTcs yka3aTh Ha3BaHHME MaccuBa U Homep TpeOyemoro snmementa: Afi]. Korma A —
MaTpulla, TO OHA MPEJCTaBlIAeMa B BUJE TAOJHUIIbI, TOCTYI K JI€MEHTaM KOTOPOM OCYIIECTBIIAETCS
10 UMEHHM MacCHBa, a TaK)Ke HOMEpPaM CTPOKH U CTOJIOIA, HA MEePECEUCHNH KOTOPBIX PACIIOI0KEH
anemeHT: All, j], rae 1 — HoMep CTPOKH, ] — HOMEp CTOJIOIIA.

B pa3HBIX s3bIKax MPOrpaMMHUPOBAHUS Pad0Ta ¢ MACCHBAMHU MOXKET B YEM-TO Pa3IN4aThCs, HO
OCHOBHbIE NMPUHIUIIBI, KaK MpaBUiio, Be3ae oAHU. B sa3pike Pascal, oOpaiienue k ofHOMEpHOMY U
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JIBYMEPHOMY MAacCCUBY IMPOUCXOJUT TOYHO TaK, KaK 3TO IOKa3aHO BbIlIE, a, Hanmpumep, B CH++
JBYMEpPHBI MacCHUB CJeayeT Yyka3biBaTh Tak: A[i][j]. DnemeHThl MaccuBa HyMEPYIOTCS
noouepeaHo. Ha To, ¢ kakoro 3HayeHusi HAUMHACTCSL HyMepalus, BIUSET SA3bIK TPOrPaAMMHUPOBAHMUS.
Yame Bcero 3TuM 3HaueHueM sipisgercs 0 wm 1.

MaccuBbl, OIMCAaHHOTO TUIA HA3BIBAIOTCS CTATUYECKUMU, HO CYIIECTBYIOT TaK)KE€ MACCHUBBI 11O
OTpe/ieNIeHHbIM MPU3HAKaM OTJIMYHBIE OT HUX: JUHAMUYECKHE U TeTeporeHHble. JIMHAMUYHOCTH
MEPBBIX XapaKTEPHU3YEeTCs] HEMOCTOSHHOCTBIO pa3Mepa, T. €. MO0 MEpE BBINOJIHEHUS MPOrpamMMbl
pa3Mep IMHAMHUYECKOTrO0 MAacCHBa MOXKET M3MEHSThCs. Takas (QpyHKUMA Jenaer padoTy C TaHHBIMU
Oonee TMOKOH, HO MPH 3TOM MHPUXOIUTCS KEPTBOBATH OBICTPOJCHCTBHEM, Ja M caM MpOIecC
ycinoxHsiercsa. OO0s3aTeNbHBIA  KPUTEPUM CTAaTUYECKOTO MAacCHBa, Kak OBUIO CKa3aHO, 3TO
OJIHOPOJIHOCTh JIaHHBIX, €AMHOBPEMEHHO XpaHsmuxcsa B HeMm. Korga »xe naHHOe ycCJIoBHE HE
BBIMIOJHSETCS, TO MAacCHUB ABJSETCS TeTeporeHHbIM. Ero wucnonb3oBaHue 00YCIOBICHO
HEJ0CTaTKaMH, KOTOPbIE UMEIOTCS B IPEJIBIYIIIEM BUJIE, HO OHO ONPABIaHHO BO MHOTHUX CIIy4asiX.

Takum obOpaszom, naxe eciau Bvl onmpeaenunuch co CTPYKTYpoOH, U B KauecTBEe HeEe BHIOpan
MacCUB, TO TOTO BCE K€ HEIOCTaTOYHO. Benb MaccuB 3TO TONBKO oOIiee 0003HaYeHHe, PO Ui
HEKOTOPOTO YKCJia BO3MOXKHBIX peanu3anuii. [loaromy HE0OX0AMMO ONpeAenuThCs ¢ KOHKPETHBIM
CHoco0OM MpPEJCTaBICHUS, C HanOOoJIee MOAXOAAIIMM MAaCCUBOM.

Cnucku

Crucok — aOCTpakTHBIM THI JAQHHBIX, PEATU3YIOUIUH YHNOPSAOUYEHHBIH Ha0Op 3HAYEHUI.
Cnucky OTAMYalOTCd OT MAacCHMBOB TE€M, 4YTO JOCTYH K HMX OJJIEeMEHTaM OCYIIECTBIISETCS
MOCJIEIOBATEIbHO, B TO BpeMs KaK MAacCUBBI — CTPYKTypa JaHHBIX IMPOU3BOJBHOTO JOCTYIIA.
JlauHbIi1 aOCTpaKTHBINA THUIT UMEET HECKOJIbKO pean3aluii B BUAC CTPYKTYP JaHHbIX. HekoTopsie u3
HUX OYyIyT pacCMOTPEHBI 37I€Ch.

Crmcok (CBSI3HBIM CHHCOK) — 3TO CTPYKTypa JaHHBIX, MPEACTABIISIONIAs COOON KOHEYHOE
MHO’KECTBO YIOPSJAOYEHHBIX 3JEMEHTOB, CBSI3aHHBIX APYr C JPYIOM IIOCPEACTBAM yKa3aTelew.
Kaxx1p1it 371IeMEHT CTPYKTYPBI COAEPIKUT T0JIe C KaKOH-T00 nH(pOpManue, a TakKe yKazaTelb Ha
CIIEIYIOIINHN JIEMEHT. B oTinune oT MaccuBa, K 3JIEMEHTaM CIIMCKa HET IPOU3BOJIBHOIO JOCTYIIA.

Head _ next _ next . next info
st | = info — info - iNfo | e

OIHOCBA3HBIN CITUCOK

B omHOCBSI3HOM CIMCKe, MPUBEICHHBIM BBIIIE, HAYalbHBIM 37eMeHTOM siBisieTcs: Head list
(royioBa crMcCKa [MPOW3BOJIBHOE HAWMMEHOBAHME]), a BCE OCTAIbHOE HA3bIBAETCS XBOCTOM. XBOCT
CHHCKa COCTAaBIIAIOT DJIEMEHTBI, pa3/ieiecHHble Ha JBE YacTH: MH(pOpMaHMoHHYIO (rose info) u
yKazareiabHylo (rmosie next). B mocnemnem sneMeHTe BMECTO yKaszaTens, COJEP)KUTCS MPHU3HAK
KOHI[a crucka — nil.

OAHOCBSA3HBINA CIUCOK HE CIIMIIKOM yJI00€H, T. K. U3 OJHON TOYKU €CTh BO3MOXHOCTb MOMACTh
JUIIbL B CIEAYIONIYI0 TOYKY, JBHTasch T€M caMbiM B KoHel. Korma kpome ykazarenss Ha
CIEAYIOUIMA BJIEMEHT €CTh yKa3aTeldb W Ha NPEAbAYLIIMA, TO TaKOW CIHCOK Ha3bIBACTCA
JIBYCBSI3HBIM.

Head ) info ) info ) info ) info
list »  next #  next »  next y il
| nil Prey s prey 4 preyv

JIBYCBSA3HBII CIIUCOK
B03MOXHOCTE OBUTATBCA Kak BIEpel, TaK M Ha3aj IOJIE3HA Ul BBIOJIHEHHS HEKOTOPBIX
orepauuii, HO JIOMOJHHUTENbHbIE YKazaTelu TpeOyloT 3aaeiicTBOBaHMs OOJBIIEr0 KOJIMYECTBA
HaMsITH, 4YeM TaKOBOM HEOOXOANMO B SKBUBAJIEHTHOM OJJTHOCBSA3HOM CITHCKE.
JUist 1ByX BHUJIOB CIIMCKOB ONMCAHHBIX BBIIIE CYLIECTBYET IOABHUJ, HA3bIBAEMBbII KOJIbLEBBIM
cnuckoM. Crienate M3 OJHOCBA3HOIO CIUCKA KOJBLIEBOH MOYKHO J00AaBHB BCEro JMIIb OAMH

22



yKaszareiab B IOCJIEIHUN AJIEMEHT, TaK 4TOObI OH CChUIAJCS HAa TEPBBIA. A IS JABYCBS3HOTO
noTpedyeTcs J1Ba yKazaress: Ha MEePBbIi U MOCIEAHHA 37I€MEHTHI.

Head nfo info info info
lict next b next ==— next b next =
) prev (4 Drey (e Orey |4 prev

T 1 )

Konb1iieBol circok

[ToMrMO paccCMOTpPEHHBIX BUAOB CIIUCOYHBIX CTPYKTYP €CTh M JAPYTHE CIIOCOOBI OpraHu3aluu
JAHHBIX 10 THUILY «CIIMCOK», HO OHHU, KaK IPaBUIIO, BO MHOTOM CXOXH C pa300paHHBIMH, IOITOMY

3/1eCh OHH OyJIyT OMYIICHBI.

Kpome paznuuust mo cBsi3sM, CIIUCKU JIEATCS IO MeTo/1aM paboThl ¢ TaHHBIMU. O HEKOTOPBIX
TaKMX METOJaX CKa3aHo Jaliee.
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Crek

Crek xapakTepeH TeM, YTO MOJIYYUTh JOCTYIl K €ro 3JIEMEHTOM
MO>KHO JIMIIIb C OJHOTO KOHIIA, HA3bIBAEMOT0 BEPILIMHON CTeKa, HHAYe
TOBOpsi: CTEK — CTPYKTypa JaHHbBIX, (QYHKUMOHUpPYIOIIAs IO
npuniuny LIFO (last in — first out, «mocnegaUM PUIIET — MEPBHIM
BbIIIEN»). M300pa3uTh 3Ty CTPYKTYpy MAAaHHBIX Jydlle B BHUJAC
BEPTUKAIBHOIO CIHCKA, HAIPUMEp, CTONKU KaKUX-ITHOO Bellel, Tae
9YTOOBI BOCIIONIB30BAThCSA OAHOIN M3 HUX HY)KHO TOJIHSITH BCE T€ BEIIH,
YTO JIEKAT BHIIIE HEE, a MOJIOKUTH MPEAMET MOKHO JIMIIb HAa BBEPX
CTOIKHU.

B mnokazaHHOM  OJHOCBSI3HOM  CHHCKE  ONepaluud  HaJ
3JIEMEHTaMHU TPOHUCXOIAT CTPOrO C OJHOTO KOHIA: JUIS BKJIIOUCHHS
HY)KHOTO D3JIEMEHTa B IATYI0 [0 CUeTy s4Yeilky HeoO0XoauMo
UCKJIIOUUTH TOT 3JIEMEHT, KOTOPBIN 3aHMMaET 3Ty Mmo3unuio. Ecnu Obl
ObUTO, Hampumep 6 SJIEMEHTOB, a BCTaBUTh KOHKPETHBIM 3JIEMEHT
TpeOOBAJIOCH TAKXKE B IMATYIO SAYEHKY, TO UCKIIOUUTH OBl MPHUILIOCH
YK€ J1Ba 3JIEMEHTA.

Ouepennb
Crpykrypa gaHHbBIX  «Odepenp»  HCHOJB3YeT  IPUHLUI

opranuzaruu FIFO (First In, First Out — «nepBeIM npumén — mepBbIM BhIIIEN»). B HEKOTOpOM
CMBICIIE TakoW MeToja Oosiee CrpaBelUIMB, YeM TOT, MO KOTOPOMY (YHKIIMOHHPYET CTEK, BElb
IPOCTOE MPABHUIIO, JISKAIIEee B OCHOBE NMPHUBBIYHBIX OYEPEICH B pa3iiMyHbIE Mara3uHbI, OOJBHUIIBI
CUMTAETCs BIOJHE CIPABEJJIUBBIM, a UMEHHO OHO SBIIETCS 0a3ucoM 3Toil CTpyKTyphl. IlycTh
nanHoe HaOmonmeHue Oyaer mpumepoM. CTporo roBops, odepeab — OTO CIHCOK, J00aBIeHHUE
DJIECMEHTOB B KOTOpBIﬁ AOIYCTUMO, JIMIIb B €0 KOHCI], 4 UX HU3BJICUCHUC IMTPOU3BOAUTHCA C I[perI\/'I
CTOPOHBI, HA3bIBAEMOI HAYAJIOM CITHCKA.

ﬁ HaenedeHwre anemeHTa |

| HNoGaeneHwe anemeHTa h

Info info Info Info Info
next ¥ next == next next ¥  nil
Hauann Kanen
Ouepenp

OTa CTPyKTypa OAHOBPEMEHHO ()YHKIIMOHHPYET MO JABYM CHOCOOAM OpraHW3alluu JTaHHBIX:
FIFO u LIFO. [TosToMy €€ T0IyCTUMO OTHECTH K OTAEJIbHON MPOTPaMMHOMN €IMHHUIIE, TOJTYYEHHOU
B pe3yabTaTe CYMMHUPOBAHUS ABYX MPEABIIYIINX BUIOB CIIKCKA.

ek

Jlex (deque — double ended queue, «IBYXCTOPOHHSS OYepenb») — CTEK C ABYMS KOHIIAMH.
JIeHCTBUTEIILHO, HECMOTPS KOHKPETHBIH TEpPEeBOMA, [EK MOXKHO ONpPEACsATh HE TOJNBKO Kak
JIBYXCTOPOHHIOIO OYepe/lb, HO M KaK CTEK, MMCIOIIHI J1Ba KOHI[Aa. DTO 03HAYACT, YTO JAHHBIA BH]I

23



CIIMCKa IIO3BOJIACT I[OGaB.H}ITB 9JICMCHTLI B HAYAJIO U B KOHCI[, © TO XC CaMOC CIPaBCIJINBO JIs
ornecpanr U3BJICUYCHUS.

DTa CTPYKTypa OJHOBPEMEHHO paboTaeT mo ABYM crocobam opraHm3aiuu gaHHbix: FIFO u
LIFO. IloaToMy €€ OONMyCTMMO OTHECTHM K OTIENbHONM IPOrpaMMHOM €IUHMIIE, MOJYYEHHOH B
pe3yabTaTe CyMMHUPOBAHMS ABYX MPEIbIIYIINX BUAOB CIIUCKA.

I'padnr

Pazgen nmuckpeTHON MaTeMaTHKH, 3aHUMAIONIUNCSA U3ydeHrueM rpadoB, HA3bIBACTCS TEOpUEH
rpa¢oB. B teopun rpadoB moapoOHO paccMaTpUBAIOTCS U3BECTHBIC MOHATHUS, CBOICTBA, CIIOCOOBI
NpEeACTaBICHNUs U 00JacTH NMPUMEHEHMs STHUX MaTeMaTH4ecKux o0bekToB. Hac ke uHTepecyer,
JIMILB T€ €€ aCMEeKThl, KOTOPbIE BayKHBI B IPOrPaMMHUPOBAHUH.

I'padp — COBOKYIHOCTb TOYEK, COCIUHEHHBIX JMHHUAMU. TOYKM Ha3bIBAIOTCS BEPIIMHAMMU
(y3namu), a TMHUU — peOpamu (Tyramu).

D (2

@) 3

HeopweHTUpoBaHHbIA rpad OpUeHTUPOBaHHLIA rpad

Kak moka3aHo Ha pHUCyHKE pa3jMyaioT JBa OCHOBHBIX BUAA IpadoB: OPUEHTHPOBAHHBIE U
HEOpPUEHTUPOBaHHBIC. B TIepBhIX peOpa SBISIFOTCS HAMPABJICHHBIMH, T. €. CYIIECTBYET TOJIBKO OIHO
JIOCTYITHOE HaNpaBlieHUE MEXKIY JBYMs CBSI3HBIMHM BepUIMHAMHU, HAlIpUMEp M3 BEPILIUHBI 1 MOXKHO
OpOMTH B BEpIIMHY 2, HO HE HAOOOpPOT. B HEOpPHEHTHPOBAaHHOM CBSI3HOM rpade H3 KaxIou
BEPIITMHBI MOKHO MPONTH B KXKIYIO U 00paTHO. YacTHBIN Citydail IBYX 3THX BHUJOB — CMEIIAHHBIN
rpad. OH XapakTepeH HaTHYHMEeM KaKk OpPUEHTUPOBAHHBIX, TAK M HEOPUEHTUPOBAHHBIX pedep.

CreneHb BXOJla BEpIIMHBI — KOJMYECTBO BXOMAIIUMX B Hee pebep, CTeneHb BbIXOJA —
KOJIMYECTBO UCXOJISAIIHNX pedep.

Pebpa rpada HEoOs3aTENBHO MOJDKHBI OBITH MPSMBIMHU, a BEPIIMHBI 0003HAYATHCS WMEHHO
upamu, Tak Kak oka3zaHo Ha pucyHke. K Tomy ke BeTpeuarores Takue rpadpl, pedpaMm KOTOPHIX
MIOCTaBJIEHO B COOTBETCTBHE KOHKPETHOE 3HAUYE€HHE, OHM MMEHYIOTCS B3BEIICHHBIMH rpadamiu, a
9TO 3HaueHue — BecoM pebpa. Korma y pebpa oba KoHIIa COBMANAIOT, T. €. peOpPO BBIXOIUT U3
BepIlrHbI F 1 BXOIUT B Hee, TO Takoe pedpo Ha3bIBAECTCS METIIEH.

CMewaHHeli rpad © HANWYKEM NETENL

I'padpl MUPOKO HCIONB3YIOTCS B CTPYKTypaX, CO3JaHHBIX 4YeJIOBEKOM, HalpUMep B
KOMIIBIOTEPHBIX U TPAHCIOPTHBIX  ceTAX, web-TexHomorusx. CrenuanpHble  CIOCOOBI
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IPEJCTaBICHUS MO3BOJISIOT UCIOJIB30BaTh rpad B MH(POpMATHKE (B BHIYUCIUTEIBHBIX MALIHMHAX ).
Cample u3BeCTHbIE M3 HUX: «MaTpuua cMmexHocThy, «MaTpuia HHUUAEHTHOCTHY», «CIHCOK
CMEXHOCTHY, «Crucok péoep». [[Ba mepBbIX, Kak MOHITHO U3 HA3BaHUS, IS penpe3eHTanuu rpada
WCITOJIB3YIOT MaTPHILY, a JIBa MOCIETHUX — CITHCOK.

JepeBbs
JlepeBo — CTpyKTypa JaHHBIX
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Heynopsimouennoe nepeBo

JlepeBo Kkak MaTeMaTHyecKuid OOBEKT H5TO aOCTpakIUs U3 COUMEHHBIX EIUHUII,
BCTpevaronxcss B mpupoje. CXoXecTb CTPYKTYphl €CTECTBEHHBIX JEpeBbeB ¢ rpadamu
OTIpEeIeIEHHOT0 BU/Ia TOBOPUT O JOMYUICHUH YCTaHOBJICHUS aHAJIIOTUU MEXKIYy HUMH. A UMEHHO CO
CBSI3aHHBIMU M BMECTE C 3TUM aLUKIMYECKUMH (He UMEIOIMMH uKJIoB) rpadamu. [locieqnue no
CBOEMY CTPOCHMIO JIEHCTBUTEILHO HAIIOMUHAIOT JEPEBbsi, HO B YeM TO W HMEIOTCS pa3inyus,
Harpumep, MPUHATO U300pakaTh MaTEMaTHUYECKUE JIEPEBbS C KOPHEM PACIOJIOKEHHBIM BBEPXY, T.
€. BCE BETBH «PaCTyT» CBEpXY BHH3. VI3BeCTHO e, 4TO B MPUPOJE ITO COBCEM HE TaK.

[TockonbKy JepeBo 3TO MO CBOEH CyTH Tpad, y HEro C MOCIECAHUM MHOTHE OIpEaeIICHUS
COBMAJAIOT, TNOO MHTYUTHBHO CXOXKHU. Tak KOpHEBOH y3en (BepiiuHa 6) B CTPYKTYpeE AepeBa — 3TO
€AMHCTBEHHAs BepIIMHA (y3€1), XapaKkTepHas OTCYTCTBHUEM INPEIKOB, T. €. Takas, 4TO Ha HEE HE
CChIJIAaeTCsl HU Kakas JIpyras BepIlMHA, a U3 CaMOro KOPHEBOI'O y3ja MOXHO IONTH 10 1000i u3
MMEIOLINXCS BEPIIMH JIEPEBA, YTO CIENYET U3 CBOWCTBA CBA3HOCTU JAaHHOW CTPYKTYphl. Y3IIbl, HE
CChUJIAalONIMecs HU Ha Kakhe Opyrue y3ibl, HHaue TOBOPSA, HU MMEIOIINE MOTOMKOB HAa3bIBAIOTCS
mucteamu (2, 3, 9), 1160 TepMUHATBLHBIME y3J1aMHU. DJIEMEHTHI, PACTIONI0KEHHBIC MKy KOPHEBBIM
y3JIOM M JUCThSIMH — TpoMexyTounsle y3iel (1, 1, 7, 8). Kaxnslii y3en gepeBa MMeEET TOJBKO
OJIHOTO TPEJIKa, UM €CJId OH KOPHEBOM, TO HE UMEET HU OJIHOTO.

IlognepeBo — 4acTh naepeBa, BKIIOYAIOLIAs] HEKOTOPBIM KOPHEBOW Y3€lI M BCE €r0 Y3Jbl-
noToMKH. Tak, HanpuMep, Ha PUCYHKE OJIHO U3 MOJIJIEPEBHEB BKIIIOYAET KOPEHBb 8 U DJIEMEHTHI 2, 1,
9.

C nepeBoM MOYHO BBITIOJHSATH MHOTHE OIEpaliy, HalpuMep, HaXOIUTh 3JIEMEHTHI, YAAIATh
AJIEMEHTHl U MOAJIEPEBbS, BCTABIATH IOAJEPEBBS, HAXOJUTh KOPHEBBIE Y3JIbl JJIs HEKOTOPBIX
BepmuH u 1ap. OaHON U3 BaXKHEWIINX OIepaluid sSBiseTcs 00xoa aepeBa. BrimenstoTcss HECKOJIBKO
MeTo0B 00xona. Hanbosiee momynspHble U3 HUX: CHMMETPUYHBIN, IPSIMOM M OOpaTHBI 00XOI.
[Ipu npsimoM 00X0/€ Y37BI-IIPEAKH MOCEIIAIOTCS MPEXKIE CBOMX MOTOMKOB, a B 00paTHOM 00X0/Ie,
COOTBETCTBEHHO, OOpaTHasi cuTyanus. B cuMMeTpuyHOM 00X0/€ MOOYepeHO MPOCMATPHUBAIOTCS
MOJIJIEPEBbSI TTABHOTO JIEPEBA.

IIpencraBieHre OaHHBIX B PAcCMOTPEHHOM CTPYKTYpPE BBITOJHO B CIIyd4ae HAJIWYUA Y
uH(popManuu sSBHOUM nepapxuu. Hampumep, pabota ¢ 1aHHBIMH O OMOJIOTMYECKUX pOJaX U BHUJIAX,
CIIy’)K€OHBIX JOJDKHOCTSX, reorpaduueckux o0BbeKTax U T. I. TpeOyeT nepapXuyecku BhIpakeHHOU
CTPYKTYpPBbI, TAKON KaK MaTeMaTH4YECKHE E€PEBbSI.
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2. UndopmanuoHHass MOJe/Ib JAHHBIX U ee COCTaB.

Kaxxnas nndopmanronHast cuctemMa B 3aBUCMMOCTH OT €€ Ha3HaYeHHUs] UMEET JIeJI0 ¢ TOM min
MHOW YacThbl0 KOHKPETHOTO MHpa, KOTOPYIO MPHUHATO HA3bIBaTh MPEIMETHOM 00JIacThiO
MH(OPMALIMOHHON CHCTEMbI. AHANINU3 MPEAMETHON 00JIacTH SIBISIETCS HEOOXOIUMBIM HadajlbHbIM
3TaroM pa3paboTKu 000 MH(POPMAIMOHHON CUCTeMBbl. IMEHHO Ha 3TOM 3Tare ONpeleNsioTCs
nH(pOpMallMOHHBIE TOTPEOHOCTH BCE COBOKYIMHOCTH MOJIb30BaTeNe Oyyiiel CuCTEMbI, KOTOPHBIE,
B CBOIO O4Ye€pe.b, MPEIONPEALIIAIOT coiepkanue ee 0a3bl qaHHbIX. [IpenmerHas obnmacTh naHHOU
MH(OPMALIMOHHONW CHUCTEMBl PAcCMAaTPUBAETCS MPEXKIE BCEro Kak HEKOTOpass COBOKYIHOCTb
peanbHBIX OOBEKTOB, KOTOpBIE MPEICTAaBIISAIOT HMHTEpeC Uil ee moib3oBaTeneil. Ilpumepamu
00BEKTOB MPEAMETHON 00JIACTH MOTYT CIYKUTh NepcoHalbHbIe DBM, mporpaMMHbIe TTPOYKTHI,
uXx nonb3oBarenu. Kaxapiil u3 HUX o0janaer onpeaesiieHHbIM HabopoM cBoiCcTB (atpubyTtoB). Tak,
KOMIIBIOTEp XapakTepusyeTcs Ha3BaHUEM (UPMBI-IIPOU3BOAUTENS, HAECHTU(UKATOPOM MOJENH,
TUIIOM MHUKpPOIpOIeccopa, 00bEMOM ONEepPaTUBHOM U BHEIIHEH MaMATH, TUIIOM IpaduyecKoil KapThl
U T. I

NupopManuoHHBIH 00bEKT — 3TO ONMHMCAHUE HEKOTOPOW CYHTHOCTH MPEAMETHON 001acTh
— peanpHOTO 00BEKTa, Ipoliecca, SBICHUS WK coObITHS. MHbOpMamoHHBIH 00BEKT (CYIIHOCTD)
o0Opa3yeTcs  COBOKYMHOCTbIO  JIOTHYECKM  B3aUMOCBA3aHHBIX  aTpuOyToB  (CBOIICTB),
MPEJICTaB-JIAIOMNX KAaYECTBEHHbIE U KOJMUECTBEHHBIE XapaKTEPUCTHKU 00bEKTa (CYLIHOCTH).

Mexay oObeKTaMH MpeAMETHON 00JacTH MOTYT CYIIECTBOBATh CBSI3U, UMEIOIINE PA3INUHBIHN
COJIepKaTeNbHBIN CMBICI. DTH CBS3U MOTYT ObITh 0053aTE€IbHBIMU WM (PAKyIbTATUBHBIMHU.

Ecnu BHOBb MOPOXKIEHHBIM OOBEKT OKA3bIBAETCS MO HEOOXOAMMOCTH CBSI3aHHBIM C KaKHUM-
au00 OOBEKTOM TIPEAMETHOM 00JacTH, TO MEXAYy OSTUMH JIBYMS OOBEKTaMH CYIIECTBYET
o0s3aTenbHas CBsI3b. B MPOTUBHOM cityyae cBA3b sBIseTCs (DaKyIbTaTUBHOMN (HE00sA3aTEIbHOM).

Oo6s3arenbHast cBsa3b «3AMEIIAET» cymecTtByer, Hampumep, MEXIy ABYMs OOBEKTaMHU
COTPYJJHUK u JJOJDKHOCTD B mpenmerHoit o0nacté KaapoBoi WHGOPMALMOHHON CHCTEMBI.
Kaxxaplii npuHUMaeMblii B OpraHU3aliio COTPYIHUK 3a4UCIIAETCs Ha KaKylo-I100 JOHKHOCTh U HE
MOXET OBITh COTPYAHMKA, HE 3aMEINAIONIEr0 KakoW-Iubo IOKHOCTH. B TO ke Bpems CBs3b
GAMEIIAETCA» wmexny tunamu ob0wsektoB COTPYIHUK u JIOJDKHOCTDH sBnsercs
(axyIbTaTUBHOM, TOCKOJIBKY MOTYT CYIIIECTBOBATh BAKAHTHBIE JOJKHOCTH.

COBOKYITHOCTh OOBEKTOB TPEIMETHONW OO0JaCTH W CBS3€M MEXAYy HHMHU XapaKTepU3yeT
(TUTIOBYIO) CTPYKTYpY IPEIMETHOM 00acTu.

MHOXeCTBO 00BEKTOB MPEIMETHON 001aCTH, 3HAUCHUS aTPUOYTOB OOBEKTOB U CBSI3H MEKITY
HUMH MOTYT H3MEHATBHCS BO BpeMEHHU. VI3MEHEHHsT MOTYT CBOJHUTHCA K TOSIBICHUIO HOBBIX WU
UCKJTIOYEHHUIO M3 Pac-CMOTPEHMSI HEKOTOPBIX CYHIECTBYIOIIUX OOBEKTOB B MpPEeIMETHOW 00aacTu,
YCTAaHOBJIEHUIO HOBBIX WJIHM pa3pyLICHUIO CYLIECTBYIOIIMX CBsA3ed Mexay HuMu. Iloaromy c
Ka)KJbIM MOMEHTOM BPEMEHU MOKHO COIOCTaBUTh HEKOTOPOE COCTOSIHUE MTPEIMETHOM 00JIacTH.

HNudpopmanuonno-noruyeckasa monaeab (MJIM) — coBOKymHOCTh HH-(POPMAIIMOHHBIX
00BEKTOB (CYIIHOCTEH) TPEAMETHON 00IaCTH U CBS3EH MEKTy HUMHU.

3. Knaccupuxanus 6a3 1aHHBIX.

B cuny muororpannoctu 6a3 nanueix 1 CYBJ] (koMIiekca TEXHUYECKHX M MPOTPAMMHBIX
CPEICTB, UIsl XPaHEHHUs, IOWCKA, 3aIIMTHl U MCIOJIb30BAaHUS JIAaHHBIX) HMEETCS MHOYXECTBO
KJIACCHU(UKAIMOHHBIX MPU3HAKOB.

Knaccudukanus b/ mo ocHOBHBIM MpHU3HAaKaM MpUBEICHA HA puC. 1.
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NoNEz0EATENEA
Puc. 1. Knaccuduxanus 6a3 janHbIx

ba3bl naHHBIX MOTYT KJIacCU(PUUIUPOBATHCS W C TOYKH 3pPEHHS SKOHOMHUYECKOH: I10
YCJIOBHSIM NPEOCTABIICHHS YCIIYT - O€CIUIaTHBIE U TUTaTHBIE (OeCTIPHOBUILHBIC, KOMMEPUECKHE); TI0
dbopMe COOCTBEHHOCTH - TOCYIAApCTBEHHBIC, HETOCYIapCTBEHHBIC, MO CTENEHH JOCTYITHOCTH -
0O0IIEeIOCTYITHBIC, C OTPAHUYCHHBIM KPYTOM TTOJIb30BaTEIICH.
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1. 4 Jleknus Ne6, 7 (4 gyaca).

Tema: «BBeieHue B PeJIIIUOHHYI0 MOJIeJIb TAHHBIX)

1.4.1 Bonpochl JieKIum:

1. OCHOBHBIC IIOHATHUA pe.HSILII/IOHHBIX 63.3 JAaHHBIX
2. ®yH1aMeHTalIbHbIE CBOMCTBA OTHOLICHUI
3. PCJ'DII_[I/IOHHB.H MOJCJIb TaHHBIX

1.4.2 KpaTtkoe coaep:kaHue BONPOCOB:

1. OcHOBHBIEC NOHATHSA PeJISALNOHHBIX 023 TaHHBIX.

OCHOBHBIMU TIOHSTHUAMHU PEISIIUOHHBIX 0a3 MaHHBIX SIBISIOTCS TUI JaHHBIX, JJOMEH,
aTpuOyT, KOPTEX, IEPBUYHBII KJIIOY M OTHOILIEHHE.

Jlig Havana MoKaXkeM CMBICH 3TUX MOHATMH Ha npumepe ortHomenuss COTPY/IHUKMH,
coJiepKalero HH(OpMaIMIO O COTPYIHUKAX HEKOTOPOH OpraHu3aluu:

THNEL J3HH BIH

e

- ™y

Lz nee CTpOEM OiEHE

YKCna CHMEONOE

OomeHe
-l’*\
-~ =

Homepa HmeHa Pasmepk Homepa

NponYycEQE ERIONAT aT AenoE

NEF EWY HEIA

_w_l ATPHEVTE

o = COTP_HOMEp | COTp_MMA | GOTp_$3pn  cOTp_OTA_HOMEP _I
L T 2034 | Weanoe | 112,000 710 "
EJ 5 < 2035 Netpoe 144,000 10 ?
E ﬂ 2036 CHAOPOE oz,000 3 T
: ﬂ 2037 Pegopoe | 110,000 310 >E+<
o || eam | eawoea | 11zam 315 "

[TonsiTe THN AAHHBIX B PEISUOHHON MOJETH JAHHBIX MOJHOCTHIO a/IEKBAaTHO MOHSATHIO
TUTNA JaHHBIX B S3BIKaX MporpamMMupoBanus. OOBIYHO B COBPEMEHHBIX PEISIUOHHBIX b/l
JIOTTYCKAeTCsl XpaHEHHUE CHMBOJIbHBIX, YHCIOBBIX JaHHBIX, OUTOBBIX CTPOK, CHEIMATN3UPOBAHHBIX
YUCJIOBBIX JAHHBIX (TaKUX Kak "NIeHbru"), a Takke CreluaIbHbIX "TeMIopaibHbIX" JaHHBIX (J1aTa,
BpeMs, BPEMEHHON uHTepBas). JlOCTAaTOYHO AaKTHUBHO pa3BUBAETCS MOJIXOJ K PaCHIMPEHUIO
BO3MOXXHOCTEH PpEJSIMOHHBIX CHCTEM a0CTPAKTHBIMH THIIAMH JaHHBIX (COOTBETCTBYIOIIUMU
BO3MOKHOCTSIMU 00JIa/Iat0T, HAIIpuUMep, CUCTeMBbl cemeiicTBa Ingres/Postgres). B Hamem npumepe
MBI HIMEEM JIEJIO C IaHHBIMU TPEX TUIIOB: CTPOKU CUMBOJIOB, LI€JIbIE YKciia U "IeHbru".

[TonsiTue nomena Gosee cnenuuyHO Ui 0a3 TaHHBIX, XOTS U UMEET HEKOTOphIe aHaJOTUU
C TOATHUNAMH B HEKOTOPBHIX s3bIKAX TMPOTpaMMHUpOBaHusA. B camom o0mem BuUae ITOMEH
orpezesnsercs 3aJaHueM HEKOTOpOro 0a30BOr0 THUIA JAaHHBIX, K KOTOPOMY OTHOCSTCSI 3JIEMEHTHI
JIOMEHA, U MPOU3BOJBHOTO JIOTHYECKOTO BBIPAKEHHUS, MPUMEHIEMOr0 K 3JIEMEHTY THIA JaHHBIX.
Ecnu BbIYMCIIEHHE 3TOTO JJIOTMYECKOTO BBIPAKEHUS JAET pe3yiabTar "MCTUHA", TO SJIEMEHT JaHHBIX
SBJISIETCS DJIEMEHTOM JIOMEHa.

HaunGosee mpaBuiIbHON MHTYUTUBHOW TPAKTOBKOHW MOHSTHS JIOMEHA SIBJISETCS MMOHUMAaHHUE
JIOMEHa Kak JOMYCTUMOTO MOTEHIMAJIbHOIO MHOXXECTBa 3HAa4eHUM naHHoro tuna. Hampumep,
nomeH "MiMeHa" B HaleM mpuMepe OIpesiesicH Ha 0a30BOM THIIE CTPOK CUMBOJIOB, HO B YHCIIO €TO
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3HAUEHUH MOTYT BXOJUTH TOJILKO T€ CTPOKHU, KOTOPBIE MOTYT H300pakaTh UM (B YaCTHOCTH, TaKHUE
CTPOKHU HE MOTYT HAUWHATHCA C MSATKOTO 3HAKA).

Creyer OTMETUTh TaKKE€ CEMAaHTHUECKYIO Harpy3Ky MOHSITUS JOMEHA: JaHHbIE CUUTAIOTCS
CPaBHMMBIMHU TOJBKO B TOM CiIy4ae, KOTJla OHH OTHOCATCA K OJHOMY JIOMeHY. B Hamiem npumepe
3HaueHus aoMeHoB "Homepa nponyckos" u "Homepa rpynn" oTHOCSTCS K TUITYy LIETIBIX YHUCEN, HO
HE SIBJISIIOTCS CPABHUMBIMH. 3aMETHUM, 4TO B OoJbmIMHCTBE pensaiinoHHbIXx CYB/l monsartue nomeHa
He ucnonb3yercs, XoTs B Oracle V.7 oHO yxe moaaep:KuBaeTcsl.

CxeMa OTHOILIEHHSI - 5TO UMECHOBAaHHOE MHOXKECTBO Map {UMs aTpulyTta, UMs ToMeHa (MIu
TUIIA, €CIU MOHSATHE JOMEHA He mojaepkuBaercs)}. CreneHpb win "apHOCTh" CXeMbl OTHOIICHUS -
MOIIHOCTH 3Toro MHoxkecTtBa. Ctrenenb otHomeHus COTPYJHUKMU paBHa uetbipeM, TO €CTh OHO
siBiisieTcss 4-apHbiM. Eciiu Bce aTpuOyThl OJJHOTO OTHOIIEHHUS OMPEENICHbl Ha Pa3HBIX JTOMEHaX,
OCMBICJICHHO HCIIOJIb30BaTh JJIi UMEHOBAHUS aTpUOyTOB MMEHA COOTBETCTBYIOIIMX JIOMEHOB (HE
3a0bIBasi, KOHEYHO, O TOM, YTO ITO SIBISIETCS BCETO JIMIIL YIOOHBIM CIIOCOOOM MMEHOBAaHUS U HE
yCTpaHseT pa3iudusi MeKIy MOHATHIMH JIOMEeHa U aTpulyTa).

Cxema B/l (B CTpyKTypHOM CMBICIIE) - 3TO HAOOP MMEHOBAHHBIX CXEM OTHOIICHUIA.

KopTex, COOTBETCTBYIOIIMIA JaHHON CXEeMe OTHOIICHHsS, - 3TO MHOXXECTBO Map {UMs
aTpubyTa, 3HAa4YE€HUE}, KOTOPOE COJEPKHUT OJHO BXOXACHHE KaXKIOrO0 HUMEHHM aTpulyTa,
MPUHAJICKAILETO CXEME OTHOIICHUA. "3HaueHue" SBISETCS MOMYCTUMBIM 3HAUYEHUEM JOMEHA
JaHHOTO aTpuOyTa (WM THIMA JAaHHBIX, €CIU MOHATHE JOMEHA HE MOMAJCPKUBAETCs). TeM caMbIM,
CTENEeHb WM "apHOCTh' KOpTEXka, T.€. YUCIO SJIEMEHTOB B HEM, COBIAAAET C "apHOCTHIO"
COOTBETCTBYIOIIEH CXeMbl OTHOIIEHHUs. llompocTy roBopsi, KOPTEX - 3TO HAOOp MMEHOBAHHBIX
3HA4YEHUH 3aJaHHOr0 TUIIA.

OTHoOLIEHNE - 3TO MHOXXECTBO KOPTEKEW, COOTBETCTBYIOIIUX OJHOW CXEME€ OTHOIICHHUS.
WNHorna, yToOBl HE MyTaThCs, TOBOPSAT "OTHOIICHHE-cXeMa'" W "OTHOIICHHUE-IK3eMIUISIp", MHOTAA
CXEeMY OTHOIIICHHS Ha3bIBAIOT 3ar0JIOBKOM OTHOIIIEHUS, a OTHOIICHHUE KaK HAOOp KOPTEXKei - TeIoM
oTHouieHus. Ha camom jene, MOHATHE CXeMbl OTHOLLIEHUS OJMKE BCETro K MOHSATHIO CTPYKTYPHOTO
TUTA JaHHBIX B SI3bIKAX MPOrPaMMHUPOBAHUSA. BbUTO OBl BIIOJIHE JIOTMYHO pa3pemiaTh OTACIBHO
ONpeAesATh CXeMY OTHOIIEHHS, a 3aT€M OJTHO MUJIM HECKOJIbKO OTHOIIEHUI C JAHHOW CXEMOM.

OpnHako B pEeNAIMOHHBIX 0a3aX JaHHBIX 3TO HE MPUHATO. MIMsI cCXeMbl OTHOIICHHS B TaKHX
0a3ax MJaHHBIX BCErja COBMAJAeT C MMEHEM COOTBETCTBYIOIIETO OTHOIICHUA-IK3eMIusipa. B
KIJIACCHYECKHUX PEISIIMOHHBIX 0a3ax JaHHBIX MOCIIE OMPEACIICHUSI CXEMbI 0a3bl JAaHHBIX U3MEHSIOTCS
TOJIbKO OTHOIICHUA-IK3EMIUISIpbl. B  HHUX MOryT TOSBISATHCS HOBbIE W YHAIATHCA WIH
MOIU(DUIIUPOBATHCS CYIIECTBYIOMIHE KOPTeKU. OMHAKO BO MHOTHX peaTH3aIUsaX IOMYCKACTCs U
U3MEHEHHE CXeMbl 0a3bl JAHHBIX: OINpEAeJCHHE HOBBIX M H3MEHEHHE CYHIECTBYIOIIHUX CXEM
OTHONICHHS. DTO MPUHATO HA3BIBATH IBOIIOLMEH CXEMbI 0a3bl TaHHBIX.

OOBIYHBIM JKUTEHCKUM MpEACTAaBICHUEM OTHOILIEHUS SIBISETCA TaOlHIa, 3aroJioBKOM
KOTOPOM SIBJISIETCS CXE€Ma OTHOIICHHS, @ CTPOKAMHU - KOPTEXHU OTHOIICHUS-3K3EMIUIApPA; B 3TOM
cilyyae MMEHa aTpuOyTOB UMEHYIOT CTOJOIBI 3ToM Tabmuibl. [loaTomy mHOTIA TOBOPAT "cTONOEIT
Tabmunpl", uMes B Buay "arpuOyr oTHomeHus". Korma Mbl mepeiiieM K pacCMOTPEHHUIO
MPAKTUYECKUX BOIMPOCOB OPTraHM3allMM PENSLUOHHBIX 0a3 NaHHBIX M CPEICTB YIPABJICHHUS, MbI
OyZieM HCIIOJIb30BaTh ATY JKUTEHCKYI0 TEPMUHOJIOTHIO. DTOW TEPMHUHOJIOTMH TPUIIEPKUBAIOTCS B
OOJIBITMHCTBE KOMMepUecKuX pesinoHHbx CYB/I.

PenssumonHasi 6a3a JaHHBIX - 3TO HA0Op OTHOIICHWH, UMEHA KOTOPBIX COBIATAIOT C
MMEHAMH CXE€M OTHOIICHUH B cxeme b/I.

Kak BUAHO, OCHOBHBIC CTPYKTYpPHBIC MOHSITHS PENIAIMOHHOW MOJETH aHHBIX (€ClIu He
CUMTATh MOHATHUS JOMEHA) UMEIOT OYEHb MPOCTYI0 UHTYUTHUBHYIO MHTEPIPETALNIO, XOTS B TEOPUU
pensimroHHBIX bJl Bce oHUM ompenenstoTces: abcooTHO (OpMaIbHO U TOYHO.

2. dyHgaMeHTAJIbHbIE CBOIICTBA OTHOLLICHUIA.

OcTaHOBUMCS TENEPh Ha HEKOTOPBIX BAXKHBIX CBOMCTBAX OTHONIEHUM, KOTOPHIE CIEAYIOT U3
MIPUBEACHHBIX PAHEE ONPEICICHUIA:

OTcyTcTBHE KOPTEXKeH-1y0JIMKaTOB
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To CBOWCTBO, 4YTO OTHOIIGHUS HE COJAEpXKAT KOpPTEKeU-1yOiIMKaToB, cJlenyeT U3
ONpeAesieHUs OTHONIEHUS Kak MHOXKECTBAa KOpTexel. B Kiaccmyeckoil TEOpMH MHOXKECTB MO
OIPEEIICHUIO KayKJ0€ MHOKECTBO COCTOUT U3 PA3IMUHBIX 3JIEMEHTOB.

M3 53TOro cBOWCTBA BBITEKAET HAJIMYME Y KaXIOrO0 OTHOLICHHS TaK Ha3bIBAEMOIO
NEPBUYHOTO KJfo4a - Habopa aTpuOyTOB, 3HAUYEHUS KOTOPHIX OJHO3HAYHO OMPEACISIOT KOPTEX
oTHomeHus. JIJIs KaKI0To OTHOIIEHHUS 10 KpaifHeW Mepe MOJHBIN Habop ero aTpuOyToB o0jagacT
3TUM cBoicTBOM. OpHako npu (GopMarbHOM OINpeNeNeHuH MEPBUYHOTIO KIo4ya Tpeldyercs
obecrieueHrne ero "MUHUMAJIBLHOCTH', T.€. B Ha0Op aTPHOYTOB MEPBUYHOIO KJIFOYA HE JOJKHBI
BXOJHMTh Takue aTpuOyThl, KOTOpPBIE MOXHO OTOpOCHUTH Oe3 ymepOa ajsi OCHOBHOTO CBOMCTBA -
OJIHO3HAYHO ONpPENENsATh KopTexk. [IoHsATHE NEpBUYHOrO KiIt0Ua SBJISETCS UCKIOYUTEIBHO BaXKHBIM
B CBSI3M C MOHATHEM LEIOCTHOCTU 0a3 AaHHBIX. Bo MHOrmx mpaktuueckux peanuzanusx PCYBJ]
JIOTTyCKAEeTCsl HAapyIIEHWE CBOWCTBA YHHMKAJIbHOCTH KOPTEXKEW M1 MPOMEKYTOUHBIX OTHOLICHUH,
NOPOKJAEMBIX HEABHO TP BBIIOJHEHUU 3alpocoB. Takue OTHOIIEHHS SBISAIOTCA HE
MHO>KECTBAaMH, a MYJbTUMHOKECTBAMH, UYTO B PSJE CIy4aeB MO3BOJISIET TOOUTHCA OMPENEICHHbIX
PEUMYIIECTB, HO MHOTIa IPUBOJUT K CEPbE3HBIM MPOOIEMaM.

OTcyTcTBHE YIIOPSAT0YEHHOCTH KOPTekKeil

CBOICTBO OTCYTCTBHUSI  YINOPSIOYEHHOCTH KOPTEKEH OTHOLIEHUS TaKXe SIBISAETCS
CIEICTBUEM ONpENEICHUs OTHOUICHUSA-DK3EMIUIIpa Kak MHOXECTBa KopTexeh. OTcyrcTBHE
TpeOOBaHUS K TOAJEPKAHUIO TMOpSAAKAa HAa MHOXECTBE KOPTEXKEH OTHOIIEHUS JIaeT
nonoHUTenbHYI0 THOKOCTh CYBJ/[ mpu xpaHeHuu 0a3 MaHHBIX BO BHEIIHEW MaMsITH W TPHU
BBITIOJIHEHUH 3aIPOCOB K 0aze NaHHBIX. DTO HE MPOTUBOPEUYHUT TOMY, UYTO HpU (HOPMYyIHUpPOBAHUU
3anpoca Kk BbJI, Hanmpumep, Ha s3pike SQL MOXXHO MOTPEOOBATH COPTHUPOBKHU PE3YIbTUPYIOIICH
TaOJIMIBI B COOTBETCTBHHM CO 3HAYCHHMSIMH HEKOTOPBIX CTONOIOB. Takoil pe3ynbTar, BOOOIIE
TOBOPS, HE OTHOIIIEHUE, & HEKOTOPBINA YIOPSIAOUYECHHBIN CIIUCOK KOPTEKEH.

OTtcyrcTBHE YIOPSIT0YEHHOCTH aTPUOYTOB

ATpuOYTHl OTHOIIEHUH HE YIOPSA0YEHbI, TOCKOJIBKY MO OMPEICIIEHUI0 CXeMa OTHOILECHUS
€CTb MHOKECTBO Tap {ums arpulyra, uMs JoMeHa}. /g cChUIKM Ha 3HaYeHue aTprudyTa B KOPTEXe
OTHONICHMSI BCErJa HCIOIb3yeTCd HMs arpudyTa. DTO CBONCTBO TEOPETUYECKU MO3BOJISIET,
Harnpumep, MOIU(UIMPOBATE CXEMbI CYHIECTBYIOIIMX OTHOIIEHHH HE TOJBKO IyTeM J100aBIeHHUS
HOBBIX aTpuOyTOB, HO U TYyTEM yJaJeHHs CYHIECTBYIOIUX aTpuOyToB. OJHAKO B OOJIBIIMHCTBE
CYIIECTBYIOIIUX CHUCTEM TaKas BO3MOXHOCTb HE JOMYCKAETCs, U XOTS YHOPSI04YEHHOCTh Habopa
aTpuOyTOB OTHOILIEHHUS SBHO HE TpeOyeTcs, 4acTo B KauecTBE HESIBHOIO MOpsAKa aTpuOyToB
UCTIOJIBb3YEeTCSI UX MOPSAJIOK B IMHEHHOU (hopMe OTpeieTIeHNs CXEMbI OTHOILICHHS.

ATOMApPHOCTb 3HAYEHUI aTPUOYTOB

3Ha4yeHUs1 BCeX aTpUOYTOB SIBISIOTCS aTOMAapHBIMH. DTO CJEIyeT U3 OINpeNeeHus JOMEeHa
KAaK NOTEHIIMAJIBHOTO MHOYKECTBA 3HAYEHMI MPOCTOr0 THUIMA JaHHBIX, T.€. CPEIU 3HAUYECHUU JOMEHA
HE MOTYT COJEp)KaTbCsid MHOXECTBa 3HaueHWil (oTHomieHus). IIpuHATO TrOBOpPUTH, 4YTO B
peNSIIMOHHBIX 0a3ax JaHHBIX JIOMYCKAIOTCS TOJIBKO HOPMAJM30BAHHBIE OTHOILICHHUS WJIU
OTHOILEHMS, TPEACTABICHHBIE B TMEpBOM HopManbHOH (opme. IloTeHIMATBHBIM NPUMEPOM
HEHOPMAJIN30BAaHHOTO OTHOUIEHUS SIBJIAETCS CIEAYIOIIEE:

HOMEP_GTREN & CTRLEN

COTP_HOMER COTP_MMA  COTR_ZAFM

313 2857 | teaopos 440000

M ! !




MOoXHO cKa3aTh, 4TO 3/1€Chb Mbl MMEeM OMHApHOE OTHOIICHHWE, 3HAUYCHUSMU aTpudyTa
OTJEJIBI xoToporo sBIsIOTCA OTHOIIEHUA. 3aMeTuM, 4To ucxogHoe orHomenne COTPY IHUKU
SIBJIIETCS. HOpMaIM30BaHHBIM BapranToM oTHomeHuss OTJEJIbI:

COTP_HOMEP COTP_HUMA COTP_3APII COTP_OTJ_HOMEP
2934 HBanoB 112,000 310
2935 Ilerpos 144,000 310
2936 Cupnopos 92,000 313
2937 ®denopos 110,000 310
2938 HBanosa 112,000 315

Hopmanu3oBaHHbIE OTHOLIEHUS COCTaBJISIIOT OCHOBY KJIACCUYECKOI'O  PESILMOHHOIO
NoJX0/1a K opraHm3auuu 6a3 gaHHbIX. OHU 00J7aJal0T HEKOTOPHIMU OTpaHHUYCHHUSIMU (HE JH0OYI0
nHpopMaIuo yao0HO TPEICTaBIATh B BHAC IUIOCKUX TaOJIMIl), HO CYIIECTBEHHO YIPOIIAIOT
MaHMITYJTUPOBAaHUE JaHHBIMU. PaccMOTpuM, Hampumep, JBa WIACHTUYHBIX ONEpaTopa 3aHECEHUs
KOpTexa:

3aunciuts cotpyauuka Kysnerosa (mporryck Homep 3000, 3apritara 115,000) B otnen Homep 320 u

3auncimTh cotpyaauka Kysnerosa (mpomyck Homep 3000, 3apruiara 115,000) B oraen Homep 310.

Ecnu nndopmanus o cotpyaHukax npenacrasieHa B Buae otHomenuss COTPYJIHUKU, oba
omeparopa OyIyT BBIONTHATHCS OJMHAKOBO (BcTaBUTHh KOpTexk B oTHomeHue COTPY/IHUKN).
Ecnun xe paborate ¢ HeHopmanu3oBaHHbIM oTHomienueM OTJIEJIbI, To mnepBblii omeparop
BBIPA3UTCsl B 3aHECEHHME KOpPTEXa, a BTOpod - B JobamieHue uHpopmanuu o KysHernose B
MHOXecTBeHHOe 3HaueHue arpudyra OTEJI koprexa ¢ nepBu4HbIM KitodoM 310.

3. PesisumoHHasi MoJeJIb JAHHBIX.

Korna B npeapiayiux paszienax Mbl TOBOPUIIM 00 OCHOBHBIX TIOHATHSIX PEJISALMOHHBIX 0a3 JaHHBIX,
MBI HE ONHMPATUCh HA KaKYIO-THOO KOHKPETHYIO pealM3alliio. DTH PACCYKICHHS B PAaBHOW CTEICHH
OTHOCHJIHCH K JTFOOOM CHCTEME, TIPU ITOCTPOSHUH KOTOPOW MCIOIB30BAICS PEIISIIIMOHHBIN TOaX01. J{pyriuvu
CJIOBaMH, MbI UCIIOJIb30BAIN NOHATHSA TaK HA3bIBAEMOW PEJSIIMOHHOW MOJENM JTaHHBIX. Mozenb JaHHBIX
OIMMCBHIBACT HEKOTOPbIH HAOOP POAOBBIX MOHATHNA W MPU3HAKOB, KOTOPHIMH JIOJDKHBI 00JaiaTh BCe
xoHkpeTHele CYBJ] u ympaBnsiemMble UMy 0a3bl JTAHHBIX, €CIIM OHM OCHOBBIBAIOTCSI HA 3TOW MOJIENH.
Ham4ue Mozeny JaHHBIX MTO3BOJISIET CPAaBHUBATh KOHKPETHBIE PEeaT3alii, UCTIONb3Ys OIMH OOLIHH S3bIK.
XOTs TIOHSTHE MOJENM JIAHHBIX SIBISIETCS OOIIMM, U MOXXKHO TOBOPHTH O HEPApXUUECKOM, CETEBOH,
HEKOTOPOW CEMAaHTHYECKOH U T.JI. MOJEJAX JTaHHBIX, HYXKHO OTMETUTh, YTO 3TO MOHATHE ObUIO BBEJICHO B
00MX0/ MPUMEHUTEIFHO K PEIISIIMOHHBIM CHCTEMaM U HanOosee 3(PEKTUBHO MCHONIB3YeTCs] HIMEHHO B
3TOM KOHTEKCTE. [IOMBITKH MPSIMOIMHEMHOTO MPUMEHEHHS aHAJIOTHYHBIX MOJEIEH K JOPEISIMOHHBIM
OpraHu3alisM T[OKa3bIBAIOT, YTO PEJSILIMOHHAs MOJENb CIMIIKOM "Benuka' Juii HUX, a Juis
MOCTPEJAIMOHHBIX OPraHU3allMil OHA OKa3bIBaeTCA '"'Masia'.

Hawubonee pacnpocTpaHeHHAs TPaKTOBKA pEISIIMOHHOW MOJIENM JAHHBIX, [O-BUIUMOMY,
NpUHAISKUT JIeiTy, KOTOphId BOCIPOU3BOAUT €€ (C Pa3IMYHbIMUA YTOUYHEHHSIMU) TIPAKTHYECKH BO BCEX
cBoux kHurax. CornacHo JlelTy pesiiMoHHasi MOZENIb COCTOUT M3 TPEX YacTel, OMMCHIBAIOIIMX PA3HbIE
aCMEKThI PEJSILMOHHOTO TIOJXO0/1a: CTPYKTYPHOW YaCTH, MAHUMYJISIIMOHHOM YacTy M LIEJIOCTHOM JacTu. B
CTPYKTYPHON 4YacTW MOJENM (PUKCHUPYETCS, YTO SIUHCTBEHHOM CTPYKTYpPOH MAaHHBIX, UCIIONB3YEMOH B
permsonHbIX b1, siBiseTcs HopMaTM30BaHHOE N-apHOE OTHOIIEHKE. 110 cyTH Aena, B mpeapIayIrX IBYX
paszenax 3TOM JIEKIMU Mbl PaCCMaTpPUBAIM MMEHHO IIOHATUS U CBOWCTBA CTPYKTYPHOM COCTaBIIIOLLEH
PENSAIMOHHON Mozend. B MaHWMYIISIMOHHOW YacTW MOJIENM YTBEPXKAAIOTCSA JiBa (hyHIAMEHTATBLHBIX
MEXaHM3Ma MaHHITYJIMPOBAHUS PENSIMOHHBIME bJ] - pensimonHas anreOpa v pessiiuOHHOE UCUHCIICHHE.
[lepBbii MexaHM3M OazupyeTcss B OCHOBHOM Ha KJIACCHMUYECKOW TEOPHHM MHOXKECTB (C HEKOTOPHIMHU
YTOYHEHUSIMU), @ BTOPOM - Ha KJIACCUYECKOM JIOTMUECKOM amIapare MCUUCIICHUS MPEIUKATOB IEPBOrO
nopsiika. Mbl paccCMOTPUM 3T MEXaHM3MBbI Ooliee MOAPOOHO Ha CIEAYIOUIEH JIeKIMH, a TOoKa JIMIIb
3aMETUM, YTO OCHOBHOW (YHKIMEH MAaHMIYJSILMOHHOW YacTW PpESIMOHHONW MOJENU  SBIISIETCS
obecrieueHrne Mepbl PENSIIMOHHOCTH JIFOOOr0 KOHKPETHOTO Si3bIKa PeNslMOHHBIX BJI: sI3bIK HasbIBaeTcs
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PEIAILMOHHBIM, €CJIM OH OONaJaeT He MEHbIIEH BBIPA3UTENIBHOCTHIO M MOIHOCTBIO, YEM PEIISLMOHHAS
anreOpa WK pessIMOHHOE UCUHCIICHHE.

Hakonern, B menOCTHON Y4acTU PENSIIIMOHHON MOJENH AAaHHBIX (UKCHUPYIOTCS JBa 0A30BBIX
TpeOOBaHUS IEJTOCTHOCTH, KOTOPBIE JODKHBI TMOAAECPKUBATHCS B 000 pensimonHorn CYB/I.
[lepBoe TpeboBaHMe Ha3bIBaeTCs TpeOOBAaHUEM LIETOCTHOCTH CYHIHOCTEH. OOBEKTY WM CYIIHOCTH
pealbHOrO0 Mupa B peasiuuoHHBIX bBJ[ CcOOTBETCTBYIOT KOpTEeXH OTHOIIEHUH. KOHKpeTHO
TpeOOBaHUE COCTOUT B TOM, YTO JIFOOOH KOPTEX JIFOOOT0 OTHOIICHUS OTIMYUM OT JIH0OOT0 JAPyroro
KOpTEXa 3TOT0 OTHOLIEHUS, T.e. JIPYIMMH CJIOBaMH, JI000€ OTHOIIEHHE JOJDKHO 00JIaaaTh
NEPBUYHBIM KII04OM. Kak Mbl BHIIENU B MpEAbIAYIIEM pa3jiene, 3TO TpeOOBaHWE aBTOMATHUYECKU
YIIOBJIETBOPSIETCS, €CIIM B CUCTEME HE HApYIIAIOTCs 0a30BbIe CBOMCTBA OTHOLLIEHUH.

Bropoe TpeboBanue Ha3bIBaeTCs TPEOOBAHUEM LIETIOCTHOCTH TIO CChUTKAaM H SIBIISETCS] HECKOJBKO Ooree
CII0KHBIM. OYEBUTHO, UTO MPH COOTIOACHIN HOPMATM30BAHHOCTH OTHOIICHUH CJIOXKHBIE CYIITHOCTH PEATbHOTO
MMpa NPECTABILIOTC B PE/SIMOHHOM b/ B BIE HECKONIBKUX KOPTEXEN HECKOIBKMX OTHOIIeHUH. Harpumep,
TIPEZICTABUAM, UTO HaM TPeOYyeTCsl MPENICTABUTH B PEIIIIMOHHON 0a3e naHHbIX cyrmHOcTh OT/IEJI ¢ arpulyramu
OT/1. HOMEP (aomep otnena), OT/] KOJI (komauectBo corpymuukoB) 1 OT/] COTP (HaGop coTpyaHHKOB
otnena). Jist kakmoro corpymanka HykHO Xpanute COTP. HOMEP (nomep cotpymauka), COTP_ UM (mvst
corpymuuka) 1 COTP_3APII (3apaborHast mara cotpyanuka). Kak Mbl Bckope YBUIUM, NP TPABUIGHOM
MPOEKTHPOBaHMK CcooTBeTcTBYIOIEe b/l B Helt mosmstes ma orHomenws: OTJIEJIBI ( OT HOMEP,
OTJ KOJI ) (mepeuunbni xmou - OT/I HOMEP) u COTPY/IHUKU ( COTP_HOMEP, COTP M4,
COTP _3APIL, COTP_OTA_HOM ) (nepBuunbiii kimod - COTP. HOMEP).

Kax Bumno, atpudyr COTP_OTJl HOM nossisiercss B otHotennn COTPYIHUKU ne noromy,
YTO HOMEp OT/EeNa SIBISETCS COOCTBEHHBIM CBOMCTBOM COTPYIHHMKA, @ JIMIIb Uil TOrO, YTOObI MUMETh
BO3MOYKHOCTh BOCCTaHOBUTH TIpU HeoOxomuMmocTH mnonHyto cymHocte OT/IEJL. 3nauenue arpuOyra
COTP_OTJ_HOM B mo6om koprexe otHomenuss COTPY JIHWUKU nomkHO COOTBETCTBOBATh 3HAUCHHUIO
arpubyra OTJI HOM B nekoropom koprexe otHomieHus: OTZIEJIbI. ATpubyT Takoro posia Ha3bIBaeTCs
BHEIIHUM KJIFOUOM, TIOCKOJIBKY €rO 3HA4Y€HHs OJJHO3HAYHO XapaKTEPU3YIOT CYLIHOCTH, NMPEACTaBICHHbIE
KOpTEKaMU HEKOTOPOTO JIPYroro OTHOIIEHUS (T.€. 33at0T 3HAUEHHs UX TIEPBUYHOIO KJTFo4a). I 0BOpAT, UTO
OTHOILICHHE, B KOTOPOM OIIPE/IENICH BHEUIHMM KIIOY, CChUIAETCS HA COOTBETCTBYIOIIEE OTHOLICHHE, B
KOTOPOM TaKOM ke aTpuOyT SBJISIETCS TIEPBUYHBIM KITFOUOM. TpeboBaHMe HETOCTHOCTH 10 CChUIKAM, MITH
TpeOOBaHME BHEUIHETO KII0Ya COCTOMT B TOM, YTO JUI Ka&XKIOrO 3HAUEHHUs] BHEIIHEro KIIo4a,
HOSIBJISIOLLET0CS B CChUIAIOIIEMCS] OTHOILIEHNH, B OTHOLIEHWH, Ha KOTOPOE BEJIET CChUIKA, IOJDKEH HATHCh
KOPTEK C TaKUM K€ 3HAUCHHEM IEPBHYHOTO KIIF0Ya, JIMOO 3HAaueHHE BHEIIHETO KIoua JOJDKHO OBITh
HEOIIPENIENIEHHbIM (T.€. HM Ha YTO HE yKa3bIBaTh). Jl1d Hallero mpuMmepa 3TO O3HAYAET, YTO €CIIH IS
COTPYIHMKA yKa3aH HOMEp OT/IeNa, TO ITOT OT/AEI JOJDKEH CyLIeCTBOBATb.

OrpaHnyeHnst LETOCTHOCTH CYIIHOCTH M IO CChUIKaM AODKHbI noaaepskusarecss CYBJL. [lms
COOJIIO/IGHUsI TIENIOCTHOCTH CYLIHOCTH JIOCTATOYHO TapaHTUPOBATh OTCYTCTBHE B JIFOOOM OTHOLIEHUM
KOPTEXKeH C OTHUM U TeM e 3HaueHHeM MepBUYHOrO Kimtoda. C HENTOCTHOCTBIO MO CCHUIKAM Jiena OOCTOSIT
HECKOJIbKO Oosiee crokHO. [TOHSTHO, 9TO TpH OOHOBJICHWHM CCHUTAIOIIETOCS OTHOIICHHUS (BCTaBKE HOBBIX
KOpTeXel Wi MOIU(HKAIMKA 3HAYCHUS] BHEIIHETO KIII0Ya B CYIIECTBYIOLIMX KOPTEXKAX) JIOCTATOUHO
CIIEAUTH 3a TEM, YTOObI HE MOSBISUIMCH HEKOPPEKTHbIE 3HAYeHMs BHEIHero kimoya. Ho kak ObITh mpu
YIAIEHUH KOPTEXa U3 OTHOLIEHNSI, HA KOTOPOE BEZIET CChUIKA? 37€Ch CYIIECTBYIOT TPH MOAXO0/1A, KK U3
KOTOPBIX MOJIIEP’KUBAET LIETIOCTHOCTH 10 CChUIKaM. [1epBblii MOIX0] 3aKITF0YAETCsl B TOM, UTO 3alperiaeTcst
TPOU3BOJIUTH y/IAJICHWE KOPTEXa, Ha KOTOPbIN CYIIECTBYIOT CCHUIKH (T.€. CHAyasla HY)KHO JIMOO YIAIUTH
CCBUTAIOIINECS KOPTEXKH, JTMOO COOTBETCTBYIOIIMM 00pa30M M3MEHUTh 3HAYCHHS X BHEITHEro Kimova). [Tpu
BTOPOM TOZIXOZE NP YIAJIEHUU KOPTEKa, HAa KOTOPBI NMEIOTCSI CChUIKH, BO BCEX CCBUIAOIIMXCS KOPTEKax
3HAYEHHE BHEIIHEro KJII04Ya aBTOMATUUECKH CTAHOBUTCS HeompeseneHHbIM. Hakoner, Tperuid momxon
(kackaHOE y/aJIeHHE) COCTOMT B TOM, UTO IPH YIAJICHHH KOPTEXKa U3 OTHOLLIEHUSI, HA KOTOPOE BEZIET CCHUIKA,
U3 CChUIAIOIIETOCs OTHOILEHHS aBTOMAaTUUECKH YIAISIOTCS BCE CCUTAIOIINECS KOPTEXKH.

B pasButeix pensanuoHHbX CYBJl 00BIYHO MOXHO BBIOpaTh CIOCOO MOJAEPIKAHUS
LEJIOCTHOCTU MO CChUIKAM JUIsl KaK0M OTAENbHOM CHUTyalluM ONpENENICHHsS BHEIIHEro Kitodya.
KoneuHo, U1t IpUHATHS TaKOrO pelIeHUs HEOOXOTUMO aHAIM3HPOBATH TPEOOBAHUS KOHKPETHOM
MPUKIIATHON 00JIaCTH.
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1. 5 Jleknus Ne8, 9 (4 yaca).

Tema: «ba3ucHbIe cpeacrea MAaHUIMMYJIMPOBAHUA PCJIANNOHHBIMUA TAHHBIMW>

1.5.1 Bonpochl JieKnum:

1. Pensimonnas anredpa
2. O630p pensuuonnoi anredpsr Komna
3. O030p pensimuonHoM anredpsl A Jlelita u lapeHa

1.5.2 KpaTtkoe coaep:xkaHue BONPOCOB:

1. Peaissmuonnas ajaredpa.

OcHoBHasi uaesl PENSIIHOHHON anreOpbl COCTOMT B TOM, YTO KOJIb CKOPO OTHOIICHUS
SBIISIOTCS MHOXECTBaMH, TO CPEICTBA MAaHUIYJIMPOBAHUS OTHOLICHUSIMH MOTYT 0a3upoBaTbcs Ha
TPAAUIMOHHBIX  TEOPETUKO-MHOXKECTBEHHBIX  OMEpalMsX,  JIONOJHEHHBIX  HEKOTOPHIMHU
CHEIMAIbHBIMU ONEpaUAMHU, CIEUPUIHBIMU 17151 0a3 TaHHBIX.

CyIecTByeT MHOTO TOJXO0B K ONPEIETICHUIO PEISIIIMOHHON aireOphl, KOTOPhIE Pa3TNyatoTcs
HaOOPOM ormepar|ii ¥ Coco0aMK UX WHTEPHpETAIY, HO B TIPHHITUIIE, OOJIee WM MEHEE PaBHOCHJIBHBIL.
MBp! onuIeM HEMHOTO PacIIMPEHHBI HaualbHbIA BapuaHT areOphbl, KOTOpBI ObuT nperioskeH Kommom.
B sToM BapuaHTe HabOp OCHOBHBIX aJireOpandecKuX OMepalyii COCTOUT M3 BOCBMH OMEpaIHii, KOTOphIC
JIETISITCS Ha JIBa KJlacca - TEOPETUKO-MHOXKECTBEHHBIE OIEpallii U CIICHUAIbHBIE PEISIMOHHBIE Oepalivm.
B cocTaB TeopeTHKO-MHOKECTBEHHBIX OIEPAIMIA BXOIST OTIEPALTUM:

-00beIMHEHUS OTHOILICHMI;

-IIepECEUYEHUs OTHOILICHUI;

-B3SITUSI PA3HOCTH OTHOLICHUM;

-IPSMOTO TPOU3BEICHUS OTHOILICHUH.

CrernuanbHble PENSIIIUOHHBIEC OTIEPALIMH BKIIIOYAIOT:

-OrpaHUYeHHe OTHOLIECHHUS;

-IIPOEKIIUIO0 OTHOILICHHUS;

-COCJUHEHHE OTHOIIICHU;

-J€JICHUE OTHOLIEHUN.

Kpome Toro, B cocraB anreOpbl BKJIIOYAETCS OIEpalus NPUCBAUBaHUS, MO3BOJISIONIAS
COXpaHHUTh B 0a3e MaHHBIX PE3YyJIbTAThl BBHIYHUCICHUS aNreOpandecKuX BBIPAKCHHM, W ONEpalus
NepeMMEHOBaHUS aTPUOYTOB, JalOMas BO3MOXKHOCTh KOPPEKTHO C(OPMHUPOBATH 3ar0JI0BOK (CXEMY)
PE3YNBTUPYIOLIETO OTHOIICHHUS.

2. O030p peasiunonHoii anreopsl Kogaa.

[Ipu BeimonHeHnn onepanun oObeauHeHuss (UNION) nByx OTHOIICHHWH C OJMHAKOBBIMH
3aroJIoBKaMy MPOU3BOJUTCS OTHOIIEHUE, BKIIIOYAIOIIEE BCE KOPTEKHU, KOTOPBIE BXOIAT XOTsI OBbI B
OJHO U3 OTHOUIEHUI-ONIEPaH]IOB.

Onepaumst  niepeceueHuss (INTERSECT) nByx oTHOIIEHMH C OJMHAKOBBIMU —3arojOBKaMu
MPOU3BOIUT OTHOIIIEHUE, BKITIOYAIOIIEE BCe KOPTEKH, KOTOPbIE BXOJIAT B 002 OTHOLLIEHHUS-OMEPaH/IA.

OtHomenue, spistomeecss pasHocTeio (MINUS) aByx oOTHOILIEHHN € OJMHAKOBBIMHU
3aroJIOBKaMU, BKJIIOYAET BCE KOPTEKHU, BXOISAUIME B OTHOIICHHE-TIEPBBIA ONEpaH, TAKUE, YTO HU
OJIMH U3 HUX HE BXOJUT B OTHOLIEHUE, KOTOPOE SIBJISIETCSI BTOPBIM OMEPAH]IOM.

[Ipu BemmonHeHun npexkaptoBa mnpowmsBeneHus (TIMES) nByx oTHomIeHMi, mepecedeHue
3aroJI0BKOB KOTOPBIX MYCTO, MPOU3BOAUTCS OTHOIICHUE, KOPTEKU KOTOPOrO MPOU3BOJATCA MyTEM
00beAMHEHNS KOPTEKEH MepBOro U BTOPOTO OMEPaHIOB.

Pesynbrarom orpanuuenuss (WHERE) oTHoleHus mo HEKOTOPOMY YCIOBHUIO SBIISIETCS
OTHOILIEHHE, BKIIFOYAONIEE KOPTEKN OTHOLICHUSI-ONIEpaHa, YAOBIETBOPSIOIIEE 3TOMY YCIOBHIO.
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[Ipn BeimosnneHun mnpoekuuu (PROJECT) orHomeHuss Ha 3aJaHHOE IOAMHOXECTBO
MHOKECTBA €ro arpuOyTOB MPOU3BOJUTCS OTHOIICHHE, KOPTEKU KOTOPOTO  SBISAIOTCA
COOTBETCTBYIOIIMMH [TOJIMHOKECTBAMU KOPTEKEN OTHOILIEHUS-OTIEPaH/a.

[Ipu coemuaennn (JOIN) nAByx OTHOIIEHWH IO HEKOTOPOMY YCJIOBHIO 0Opasyercs
pe3yabTHPYIOLIEE OTHOLICHHE, KOPTEXKH KOTOPOTO MPOHU3BOJATCS MyTeM OOBbEIUHEHUS KOPTEKEH
MEPBOr0 U BTOPOTO OTHOLIEHUH U YIOBJIETBOPSIOT TOMY YCIOBHUIO.

VY onepaimu pemsimonHoro aenexusi (DIVIDE BY) nBa onepanma — OMHapHOE M yHapHOE
OTHOILIeHUsL. Pe3ynmbTupyroriee OTHOLIEHHE COCTOUT U3 YHApHBIX KOPTEXKEH, BKIIOYAIONIMX 3HAUCHUS
HIepBOro arpulyTa KOpTeXxei epBoro onepaHza Takux, 4T0 MHOYKECTBO 3HAYEHHI BTOPOro aTpudyTa (IpH
(UKCHPOBAHHOM 3HAUCHUH TIEPBOTO aTpUOyTa) BKIIFOYACT MHOXKECTBO 3HAYECHHIA BTOPOT'O OTIEpaH/IA.

Onepaunsa nepeumeHoBanuss (RENAME) mnpous3BoauT OTHOLIEHHE, TEIO KOTOPOIO
COBIAJIaeT C TEJIOM ONepaHa, HO UMEHa aTpUOyTOB U3MEHEHBI.

Onepanys npucBauBaHus (:=) MO3BOJISAET COXPAHUTh PE3YJIbTAT BHIYMCICHUS PEISLUOHHOTIO
BBIPAXKEHHUS B CYNIECTBYIONIEM OTHOIIEHUH b/I.

[TockonbKy pe3yapTaToM 000 PENSIIMOHHON onepauu (KpoMe oreparii MprucBauBaHUs,
KOTOpasi He BbIpaOaThIBaeT 3HAYCHMs) SBISETCS HEKOE OTHOIIEHHE, MOXHO 00pa30BbIBATh
PENSIIMOHHBIE BBIPAXXEHMS, B KOTOPBIX BMECTO OTHOILIEHUSA-ONEpPaH/la HEKOTOPOW PpESLMOHHON
orepaluy HaxXOAMTCS BIIOXKEHHOE pEJSIMOHHOE BbIpakeHHe. B MocTpoeHuu pensiuuoHHOrO
BBIPQKEHHUSI MOT'YT y4acCTBOBAaTh BCE PENIILIMOHHBIE OIEpALMU, KPOME OIEepaluy IPUCBAUBAHMSL.
BbruncnuTensHas MHTEpHIpeTans pPeNsIUOHHOTO BBIPAXKEHUS JUKTYETCS YCTaHOBJICHHBIMU
[IPUOPUTETAMU OIIEPALIIA:

RENAME WHERE = PROJECT TIMES = JOIN = INTERSECT = DIVIDE BY
UNION = MINUS

B npyroit ¢opme mpuopuTeThl orepaiuii mokasaHbsl Ha puc. 1. BeruncneHnue BbIpakeHHs
IPOM3BOJIUTCS CJIEBA HAIPABO C YYETOM IIPHOPUTETOB ONEpaLUil U CKOOOK.

Onepauns [1puopurer
RENAME 4

WHERE 3

FROJECT 3

TIMES 2

JOIN 2

2

2

|

|

INTERSECT
DIVIDE BY
UNION
MINUS

Puc. 1. TaGnuua npuopuTETOB ONEpanuil TPAAULUOHHON PENSIIMOHHON anreOphl

3aMKHYTOCTH peJISIIUOHHOI aJIreOpbl U onepanus nNepeuMeHOBaHM S

Kaxmoe 3HaueHHe-OTHOIICHHE XapaKTepu3yeTcsl 3aroJIOBKOM (MM CXEMOM) M TeloM (Wiu
MHOXECTBOM KopTexkel). [lostomy, ecmm HaM JEMCTBHTENIBHO HYXKHaA anreOpa, oreparyud KOTOpon
3aMKHYTbl OTHOCUTEIILHO MOHSATHSI OTHOLLIEHUS, TO KaXK/1asl Oleparysl I0JKHA IPOM3BOUTH OTHOLIIEHUE B
TIOJTHOM CMBICJIE, T. €. OHO JJOJDKHO 00J1a/1aTh U TEJIOM, H 3ar0JI0BKOM. TOJIBKO B 3TOM CIlydae MOKHO OyJeT
CTPOUTD BJIO)KEHHBIE BBIPHKEHUSL.

3aroJioBOK OTHOIIEHUSI TIPEJICTABISIET COO0M MHOXKECTBO TIap <uMs-aTprOyTa, uMsi-IoMeHa™>. Ecim
MIOCMOTPETh Ha OOLMI 0030p PEJSALMOHHBIX OIEepalyii, MPUBEICHHBI B MPEABIAYIIEM IMOpa3ieNe, TO
BHU/IHO, YTO JJOMEHBI aTpUOYTOB PE3YJIbTUPYIOLIErO OTHOIIEHHS OJHO3HAYHO OINpPENEIAIOTCS JOMEHAMU
OTHOIIIEHUIi-0oriepaHIoB. OTHAKO ¢ UMEHAMU aTpHOYTOB pe3yJibTara He BCEria Bce TaK MPOCTO.

Hanpumep, npeacraBum ce0e, 4TO y OTHOILIEHUI-OIEPaHI0B ONEPALMK IeKapTOBa IPOM3BEICHUS
UMEIOTCS.  OJIHOMMEHHBIE aTpuOyThl C OJWHAKOBBIMM JOMeHamu. Kakum ObUl OBl 3arojoBOK
PE3YIABTUPYIOLIETO OTHOIIEHUS? [I0CKOIIBKY 3TO MHOXKECTBO, B HEM HE JJOJDKHBI COAEPKATHCS OJJMHAKOBBIC
sneMeHThl. Ho W motepsaTs aTtpuOyT B pe3yibrare HEAOIMYCTMMO. A 3TO 3HAYUT, YTO B TAKOM CIIydae
BOOOI11€ HEBO3MOKHO KOPPEKTHO BBIITOIHUTB ONEPALMIO JEKApPTOBA IPOU3BEICHHS.

AHasiornyHble POOIeMbl MOTYT BO3HHKATh M B CIydasxX JAPYrMX JIBYMECTHBIX orepauuid. Jlis
pazpereHys MpoOseM B YKMCIIO ONEpalkii pessLMOHHON anreOpbl BBOAUTCS ONEpalysl IepeMMEHOBaHNSL.
Ee criemyer npuMeHsITh B TOM CiTydae, KOT/a BOSHUKAET KOH(IMKT MIMEHOBAaHHUS aTpUOYTOB B OTHOIICHHSIX-
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OlepaHjax OJHOM PENLMOHHOM omepanu. Torma K OXHOMY W3 OIEPaHIOB CHAayajga MPUMEHSETCS
oreparys eperMEHOBaHMs, a 3aTeM OCHOBHAS OIEpallyisl BHIOJHAETCS YxKe 0e3 Besakux mpobneM. bornee
CTPOr0 MbI OMpPEJENHM OIEPAIIO IEPEUMEHOBAHMSI B CIICAYIOIIEH JIKIUH, a MOKA JUIIb 3aMETUM, YTO
pe3yabTaToM 3TOM OMepalyy SIBJISETCs OTHOIIEHHE, COBIA/IAIONIEEe BO BCEM C OTHOLIEHUEM-OIEPaHIOM,
KpOME TOT'0, YTO UMS1 YKa3aHHOT'O aTprOyTa N3MEHEHO Ha 33JaHHOE UMSL.

B nmanpHeiimieM wu3M0XKEeHUM MBI OyAeM IpeanosiaraTb IPUMEHEHUE OIepaluu
MEPEUMEHOBAHUSI BO BCEX KOH(MIMKTHBIX CHUTYaIUsX. 3aMETHM, KCTaTH, YTO HEBO3MOXKHOCTH
MPUMEHEHUS HEKOTOPBIX ONepaluii K TMPOW3BOJBHBIM TlapaM 3HAYEHWW OTHOIICHWH 0e3
MPEBAPUTEILHOTO MMEPEUMEHOBAHNS aTpUOYTOB OTHOIIEHUH OMEepaH 0B 03HAYAET, UYTO «aureopa
Konna He sBnsercs anreOpoil OTHOIIEHWH B MareMaTHueckoMm cwmbiciae. OnuckiBaeMas B
crenyromel riaBe Anredpa A TaKUMU HENOCTATKaMU HE O0JIafaeT: pe3ylbTOTaTOM MPUMEHECHUS
10001 omnepanuu K JII0ObIM OTHOLLIEHUSM SIBJISIETCS HEKOTOPOE OTHOLIEHHE.

Oco0eHHOCTH TEOPETHUKO-MHOKECTBEHHBIX ONlePAlNii PeIIlIUOHHON anredpbl

XOTsI B OCHOBE TEOPETUKO-MHOXKECTBEHHOW YaCTHU pesAIUOHHON anreOpsl Komma mexut
KJIACCHYECKasi TEOPUsSI MHOXKECTB, COOTBETCTBYIOIIHNE ONEPAIMH PENSIIMOHHON anreOpsl 001anarT
HEKOTOPBIMU OCOOCHHOCTSIMHU.

Onepayuu obveounenus, nepeceuenust, 83amus pasiocmu. Coemecmumocns no 06be0UHeHUI0

Haunem c omepanuu 0oObEIWHEHHS OTHOIICHHWH (Bce, 4TO OyAeT CKa3aHO IO TOBOIY
0o0BeIMHEHUS, BEPHO W IS OIMEpalfii MmepecedeHus W B3SITHS PA3HOCTH OTHOIIEHHH). CMBICT
orepanuu o0beIMHEHUSI B PENISLIUMOHHON anredpe B LEJIOM OCTAeTCs TEOPETUKO-MHOKECTBEHHBIM.
B Teopuu MHOXKECTB:

-pe3yabTaToM OOBeAMHEHUs ABYX MHOkecTB A{a} m B{b} sBusercs Takoe MHOXECTBO
C{c}, uTo ans Kaxa0ro ¢ MO0 CyIIECTBYET TaKOM 3JIEMEHT a, IPUHAIIC)KAIINIA MHOKECTBY A, UTO
c=a, MO0 CYyIIEeCTBYET TaKOU JIEMEHT b, MpUHAIeKAITUN MHOXKECTBY B, uTo c=b;

-repeceyeHreM MHOkecTB A U B sBnsgercs takoe mHoxectBo C{c}, uto s moboro c
CYIIECTBYIOT TaKWE€ JJIEMEHTHI a, NPUHAAJSKAINIMA MHOXKECTBY A, W b, mnpuHAmIEKAIIHI
MHOXecTBY B, uto c=a=b;

-pa3HOCTBI0O MHOXECTB A W B sBisercs takoe mMHokectBo C{c}, uro s J000ro C
CYILIECTBYET TAKOH 3JIEMEHT a, PUHAAJIEKAIUNA MHOKECTBY A, UTO C=a, U HE CYIIECTBYET TaKOU
aneMeHT b, mpuHauiexkammii B, uto c=b.

Ho ecnmu B Teopun MHOXKECTB oOmepanus OOBEIWHEHHUS OCMBICICHHA JUIsl JIFOOBIX JBYX
MHO>KECTB-OIIEPaH/IOB, TO B Cllydyae PesILMOHHON anreOpbl pe3yiabTaToM onepanuu o0beAUHEHUS
JOJIKHO SIBIISITHCSL OTHOIICHHE. ECITU B pensiinoHHON anredpe JOMyCTHTh BO3MOXKHOCTh TEOPETHKO-
MHO>KECTBEHHOT0 OOBEAMHEHUS JBYX IMPOU3BOJBHBIX OTHONIEHUN (C pa3HBIMH 3arojioBKaMu), TO,
KOHEYHO, Pe3yJabTaTOM OmNepanuu OyIeT MHOKECTBO, HO MHOXKECTBO Pa3HOTHUITHBIX KOPTEKEH, T. €.
He oTHomeHue. Eciau wucxoaute wu3 TpeOOBaHMS 3aMKHYTOCTH PENSIIMOHHOM  anreOphbl
OTHOCUTEIILHO MOHSATHUS OTHOIICHUS, TO TaKasl OTepaius 00beIUHEHUS SIBISETCS O€CCMBICTICHHOM.

OTH cooOpaxeHHs] MOJABOJAT K MOHITHIO COBMECTUMOCTH OTHOIIEHHH MO OObETUHEHUIO:
JIBa OTHOIICHHS COBMECTHMBI MO OOBEIMHEHUIO B TOM M TOJBKO B TOM Ciydae, Korja o0ianaroT
OJIMHAKOBBIMHM 3arojioBkamMu. B pa3BepHyTOli ¢opMe 3TO O3HA4aeT, YTO B 3arojioBKax 000MX
OTHOILEHUH COJEPKUTCA OAMH U TOT e Habop MMEH aTpuOyTOB, U OJHOWMEHHBIC aTPUOYTHI
ompenesieHbl Ha OAHOM W TOM JK€ JIOMEHe (dTa pa3BepHyTas (OpMYIHUPOBKA, BOOOIIE TOBODS,
SIBJISICTCS U3NTUIITHEH, HO OHA MPUTOAUTCS HaM B CIIEYIOIIEM ab3arle).

Ecnu nBa OTHOIIEHHS COBMECTHMBI IO OOBbEIUHEHUIO, TO MPU OOBIYHOM BBHITIOJTHEHUH HAJl
HUMU ONepaluii 00beIMHEHUS, IEPECCUCHUS U B3SITUS PA3HOCTH PE3YJIbTATOM OTIEPAIUU SIBIISECTCS
OTHOIIEHHE C KOPPEKTHO OMpeAENIEHHBIM 3arojOBKOM, COBIAJAIONIMM C 3aroJIOBKOM Ka)KJIOTO U3
OTHONICHHUI-OTIepaHa0B. HamoMHUMM, dYTO €cnu JBa OTHOUICHHS «IIOYTH» COBMECTHMBI TIO
00BEAMHEHUIO, T. €. COBMECTUMBI BO BCEM, KpOME UMEH aTpHOyTOB, TO /10 BBIIIOJHEHUS OlEepaluu
TUTA 0OBEMHEHUS 3TH OTHOIIEHUSI MOYKHO CIENIATh MOJHOCTHIO COBMECTHMBIMU MO 00BEAMHEHUIO
yTeM NIPUMEHEHHUS ONepalluy epeuMEHOBAHMUS.

Jlns wumocTparmy orneparyii 00beIMHEHNS], TIEPECCUSHIUST M B3STHSI PAa3HOCTU MPEATIONOKIM, UTO B
6a3e mannbix umerotes pa otHomeHust CJIVKAIIWE B IMTPOEKTE 1 u CJIIVKAIIME B ITPOEKTE 2
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¢ omuHakoBbiMu cxemamu {CJIY HOMEP, CJIY MM, CIIY 3APII, CJIY _OT/] HOMEP} (umena
JIOMEHOB OMYIIEHBI 10 MPUYUHE 04eBUIHOCTH). Kaxknoe u3 OTHOIIEHMH CONEpKUT JTaHHBIE O CITYKAIlUX,
YYaCTBYIOIIMX B COOTBETCTBYIOILIEM IpoekTe. Ha puc. 2 mokazaHo MpUMEpHOE HAMOIHEHHUE KaXKIIOro U3 ABYX
OTHOITICHHH (HEKOTOPBIE CITy>KaIlE YIaCTBYIOT B 00OMX MPOEKTAX ).

CIIVEARIME B TPOEETE_1

CIy_HCMEF CIY_JMA CITY_3AFM CIV_OTI_HOMEF
2934 Heanoe 22000.00 310
2935 [Metpos 30000.00 10
2936 CHIopoB 18000.00 313
2937 Menopor 20000.00 310
2938 Heanoea 22000.00 315

CIVERIME_E TPOEETE_2

CIY_HOMEFR CIV_HMA CII¥_3AFI CIV_0OTI_HCMEFR
2934 Heanoe 22000.00 310
2935 [Metpos 30000.00 10
2939 CunopeHED 18000.00 313
2940 Menoperko 20000.00 a0
2941 Heanenko 22000.00 315

Puc. 2. Tlpumepnoe nanonmuenue otHomenuit CJIYKAIIIUE B TTPOEKTE 1wu
CIIYKAUIME B ITIPOEKTE 2

Torma BBITTOJTHEHHE oreparmmn CIIYXAUIME B ITPOEKTE 1 UNION
CIIVKAILIME B ITPOEKTE 2 no3BoiuT noiy4uTh WHGOPMAIMIO 000 BCEX CIYXKAIIMX, YYACTBYIOLIHX
B o0omx mpoektax. Bemomnenne omnepammu  CIIY)KAIIWUE B ITPOEKTE 1 INTERSECT
CIIY)KAIIME B TTPOEKTE 2 no3BoJMT MOIYYUTh JAHHBIE O CIyXKAlUX, KOTOPbIE OAHOBPEMEHHO
ydacTBylOT B 1ByX mpoekrax. Hakonen, onepamst CJIIYKAILME B ITPOEKTE 1  MINUS
CIIYXKAIIME B ITPOEKTE 2 BbIpaboTaeT OTHOIICHHUE, COAEp alllee KOPTEKHU CITYXKAaIIUX, KOTOPhIE
YUYaCTBYIOT TOJIKO B TIEPBOM MPOEKTE. Pe3ynbTaThl 3THX OMepalyii oKa3aHbl HA puC. 3.

CIVEAIME_B_TPOERTE_1 NICH CIVEAIME_B NEOERTE 2

CIV_HOMEP CIV_HMd CITYV_3API CIy_0OTH_HOMEFR
2934 Heanos 22000.00 3o
2935 Metpor 30000.00 3l
2939 CHIopeHKD 18000.00 313
2940 MegopeHKo 20000.00 aln
2941 Heanenko 22000.00 315
2936 Cunopor 18000.00 313
2937 Menopor 20000, 00 3o
2938 Heanoea 22000.00 315

CIVEAIME_B_TPOEETE_1 TNTERSECT CNVEAIME_E_NEOEETE 2

CIV_HOMEP CIY_IMA CIV_3APT CIy_(TI_HOMEF
2934 Heanon 22000.00 3o
2935 MeTpor 30000.00 310

CIVEMIME E_NPOEETE 1 MINUS CMVERIME_E_ITPOERTE_Z2

CIV_HOMEP CIV_HMd CITYV_3API CIy_0OTH_HOMEFR
2936 Cunopor 1800000 313
2937 Denopor 20000, 00 3o
2938 Heanosa 22000.00 315

Puc. 3. Pesynpratel Bemnonasenus onepauuii UNION, INTERSECT u MINUS
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3ameTHM, 4YTO BKJIIOYEHHE B COCTaB ONEpalyii PESIMOHHON anreOphl TpeX —oreparwii
00BbEeIMHEHUS], TIEPECEUCHHS U B3SITHS Pa3HOCTH SIBIISIETCS, OYEBHTHO, N30BITOYHBIM, TOCKOJIBKY, HAIPHUMED,
oreparys IepeceyeHrs BbIpaXkaeTcsl uyepe3 oneparuio B3stust pasHoct14). Tem He meHee Koan B cBoe
BpeMs pEIII BKIIOYWTH BCE TPHU OINEpallM, MCXOAS W3 MHTYMTHBHBIX MOTPEOHOCTEH Majiekoro OT
MaTeMaTHKH MOTEHIMAILHOTO TMOJIb30BATENS CUCTEMBI PEIALMOHHBIX B/].

Onepayus pacuiupenHo20 0eKapmoea Nnpou3eeoeHus U COBMeCMUMOCHb OMHOUEHULL
OMHOCUMENLHO MOl onepayuu

Hpyrue mnpoOnembl CBsi3aHBl C OIepalueil B3ATHA JeKapToBa TMPOU3BEIEHUS [BYX
OTHONICHM. B Teopun MHOXKECTB JEKApPTOBO MPOU3BEIACHHE MOXET OBITh MOJYYEHO JIs JIFOOBIX
JIBYX MHOXECTB, U 3JIEMEHTaAMH PE3yJIbTUPYIOIIETO MHOYKECTBA SIBJISIIOTCS MAphl, COCTABJICHHBIE U3
DJIEMEHTOB TIEPBOTO W BTOPOTO MHOXeCTB. Eciam roBopuTh 00j€€ TOYHO, JI€KAPTOBBIM
npousBeneHneM MHOXeCTB A{a} u B{b} sBmsercs takoe mHoxkectBo map C{<cl, 2>}, uto mis
KaXJI0T0 31emMeHTa <cl, ¢2> MHoxecTBa C CyIIECTBYIOT TaKOM 3J€MEHT a MHOXKECTBA A, uTo cl=a,
Y TaKOM 3JIEMEHT b MHOkecTBa B, uTo ¢2=b.

[TocKoNIbKY OTHOIIICHUS SIBJISIFOTCSI MHOKECTBAMHU, ISl JTFOOBIX JIBYX OTHOIIEHUN BO3MOKHO
noJfydeHue TmpsMoro mpousBeneHus. Ho pesymprar He OyaeT oTHomieHueM! OieMeHTaMu
pe3ynbrara OyayT He KOPTEXKH, a Taphl KOPTEKEH.

[ToaTomMy B pensimuoHHOM anreOpe HCIONb3yeTcs CHelraln3upoBaHHas (Gopma omepanuu
B3SITUSL JIEKApTOBA IMPOM3BENICHUS — PACHIMPEHHOE JEKapTOBO MpPOM3BeACHUE OTHOueHuu. I[lpu
B3SITHH PACIIMPEHHOTO JIEKapTOBA MPOU3BEICHUS JBYX OTHOLIECHUHN 3JI€MEHTOM PE3yJIbTUPYIOLIETO
OTHOIICHUSI SIBIISIETCS KOPTEX, KOTOPBIA TMPEICTaBIsIeT CO0O0W OOBEAMHEHHE OTHOTO KOPTEkKa
MEPBOr0 OTHOUIEHHS U OTHOTO KOPTEXka BTOPOr0 OTHOIIEHHUS.

[IpuBenem Oonee TOYHOE OMpeACIEHUE  ONEPalUd  PACHIMPEHHOTO  JeKapToBa

npousBenenus. [lycts umerores nBa orHomenus R1{al, a2, ..., an} u R2{bl, b2, ..., bm}. Torna
pesynbrarom omeparuu R1 TIMES R2 saBnsercs ornomenue R{al, a2, ..., an, bl, b2, ..., bm},
TEJI0 KOTOPOTO SIBJISETCS MHOXXECTBOM KopTexel Buaa {ral, ra2, ..., ran, rbl, rb2, ..., tbm} Takux,
yto {ral, ra2, ..., ran} Bxoaut B Teno R1, a {rbl, tb2, ..., tbm} BxomuT B Temo R2.

Ho Temepp Bo3HHMKaeT BTOpas mpoOieMa — Kak MOJYyYUTh KOPPEKTHO C(HOPMHUPOBAHHBIN
3aroJIOBOK OTHOIIEHUs-pe3yabTaTta? [1ocKONbKy cxema pe3yiabTUPYIOUIEr0 OTHOLICHHUS SBISETCS
00BEIMHEHUEM CXEM OTHOLICHUI-0TIEPaHI0B, TO OUYEBHIHON MPOOIEMOI MOXKET OBITh IMEHOBAaHHE
aTpuOyTOB  pE3yNbTUPYIOIIETO  OTHOUICHHS, €CIM  OTHOUICHHUS-ONEpaHAbl  00JafaroT
OJTHOMMEHHBIMH aTpHOyTaMH.

Ot  cooOpakeHHsI TNPHUBOIAAT K BBEIACHUIO TMOHATHS COBMECTUMOCTH IO B3SITHIO
pacIIMpeHHOTO JieKapToBa NpOW3BeJCHUS. JlBa OTHONICHHS COBMECTHMBI IO  B3SATHIO
pacIIMpEeHHOr0 JeKapToBa MPOU3BENEHUS B TOM U TOJHKO B TOM Ciydae, €CIM IepeceucHHe
MHO)KECTB MMEH aTpHUOYyTOB, B3ATBHIX M3 MX CXEM OTHOUICHHWH, mycTto. JIroOble 1Ba OTHOIICHHS
BCErJa MOTYT CTaTh COBMECTHMBIMU IO B3SATHIO JEKapTOBa IMPOU3BEICHUS, €CIM NPUMEHHUTH
OTIEpPAINIO EPEMMEHOBAHHS K OJJHOMY M3 3THX OTHOIICHUI.

JUis HArasAHOCTH TPEINOJNIOKHUM, YTO B TNPHAAYY K BBEJICHHBIM paHee OTHOIICHUSM
CIYXAIIME B IMPOEKTE 1 u CIYXAIIME B IMTPOEKTE 2 B 6a3e maHHBIX COICPKUTCS
eme u orHomenue [TPOEKTHI co cxemoit {ITPOEKT HA3B, ITPOEKT PYK} (umena nomeHoB
CHOBa OIyIIEHBI) M TEJOM, TMOKa3aHHBIM Ha puc. 4. Ha 3ToM ’ke pucCyHKe MOKa3aH pe3ylbTar
onepauuu CIIYXXAIUIUE B TTPOEKTE 1 TIMES ITPOEKTHI.
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IPOEETH

T T T
FEKT_HAZB FOEKT _FVK

MPOEKT 1 HeaHop
IMPOEKT 2 HMeaneHEo

CIVEAIME B OPOEERTE 1 TIMES MPOEETH

CAV_ROMEFR | CAV_MMA | CNYV_3ART | CNY_OTO_HOMED | OPOEXT HAJE | NBCEKT FVH
2934 Hpanos | 22000.00 ila MPOEKT 1 Heanos
2935 [MeTpor | 30000.00 310 MPOEKT 1 Heanos
2936 CHoopos | 18000.00 3la MPOEKT 1 HeaHos
2937 Degoponr [ 20000.00 3la MPOEKT 1 Heanos
2938 Heanosa | 22000.00 315 MPOEKT 1 Heanos
2934 Heanos | 22000.00 3l MPOEKT 2 HeaHeHED
2935 [MeTpos | 30000.00 3o MPOEKT 2 HpaHeHED
2936 Cupopos | 18000.00 3l3 I[MPOEKT 2 HeaneHED
2937 Degopon | 20000.00 310 MPOEKT 2 HpaHeHED
2938 Heawoea | 22000.00 315 MPOEKT 2 HeaHeHED

Puc. 4. Ornomenue [IPOEKTHI u pezynsrar onepaunu CJIVKAILIME B ITPOEKTE 1
TIMES IMPOEKTHI

CrnenyeT 3aMeTUTb, UTO ONEpalus B3SITUS JEKapTOBA MPOU3BEICHUS HE SBISIETCS CIMUIIKOM
OCMBICIICHHON Ha MpakTHKe. Bo-mepBhIX, MOITHOCTh TENa €€ pe3yibTaTa OYeHb BEIHKA JaKe MpH
JOITYCTUMBIX MOLTHOCTSIX OTI€PaH/IOB, @ BO-BTOPHIX, PE3yJbTaT Ollepally He OoJiee HHPOpPMaTHBEH,
4YeM B3SITHIE B COBOKYITHOCTH omepaHabl. Kak OyneT moka3aHo Jajee, OCHOBHOW CMBICI BKITFOYCHHUS
orepany pPacUIMPEHHOro JeKapToBa MPOM3BENCHHUS B COCTaB pensauuoHHONW anreOpsl Kopna
COCTOHT B TOM, YTO Ha €€ OCHOBE OMpPEIesieTcs JeHCTBUTEILHO MOJIe3Has ONepalys COSAMHECHUS.

[To moBOYy TEOPETUKO-MHOYKECTBEHHBIX OIEpaIluii PesIMOHHON anreOpbl ClaeayeT eIe
3aMETUTh, YTO BCE YETHIPE ONEPAILNH SBIIIOTCS accolaTuBHbBIMU. T. €. ecu 0603HaunTh yepe3 OP
mo0yro u3 yeteipex omeparuid, To (A OP B) OP C = A OP (B OP (), u, cienosarensHo, 6e3
BHECEHUS NBYCMbICIIEHHOCTH MokHO Ticath A OP B OP C (A, B u C — oTHomeHus1, obiaaroIme
CBOMCTBaMH, HEOOXOIMMBIMU ISl KOPPEKTHOTO BBIMIOJIHEHUS COOTBETCTBYIOLIEH omeparuu). Bee
olepainuu, KpoMe B3ATUsI Pa3HOCTH, SIBJISIIOTCS KOMMYTaTUBHBIMHU, T. €. A OP B=B OP A.

CrnenuanbHble peJiiIMOHHbIE ONIepaAlNHU

Onepayus ocpanuyenus

Onepanus orpaHuyeHus TpeOyeT HaJIu4uus JIBYX OIEpPaHI0B: OrPaHUYMBAEMOI0 OTHOLICHUS
U TIPOCTOTO YCIIOBHUSI orpaHmueHus. [IpocToe ycrnoBHe OrpaHWYEeHHs] MOXKET MUMETh Jub0 BuA (a
comp-op b), rne a u b - mMeHa arpuOyTOB OTPAHUYMBAEMOIO OTHOIIEHUS, 1T KOTOPBIX
OCMBICJICHHA OTlepalys CpaBHEHUsI comp-op, Jubo BUI (a comp-op const), rae a - UMs arpulyra
OTPaHMYMBAEMOT0 OTHOILIEHUS, a Const - TUTEPAIbHO 3aJjaHHAsE KOHCTaHTA.

B pesynbraTe BBINONHEHUS OMEpAIUU OTPaHUYCHUS [TPOU3BOIUTCS OTHOIIIEHUE, 3ar0JIOBOK
KOTOPOTO COBMAJaeT C 3aroJIOBKOM OTHOILIEHHUS-ONEpaH/ia, a B TEJIO BXOIAT T€ KOPTEXKHU
OTHONICHUSI-OTIEPaH/Ia, JUISI KOTOPBIX 3HAYCHUEM YCIIOBUS OTPAHUUCHUS SBISETCS true.

[Tycte  UNION o6o3Havaer omnepanuio ob0benunenus, INTERSECT - omnepamuto
nepecedenusi, a MINUS - onmeparuto B3stus pasHoctu. st 0003HaYCHHsI OTepaiii OTpaHUICHUS
OyneM ucronb3oBath KOHCTpyKinio A WHERE comp, tme A - orpanm4mBaeMoe OTHOIICHHE, a
comp - IpocToe ycioBue cpaBHeHus. [lycte compl u comp?2 - 1Ba MPOCTHIX YCIOBHS OTPAHUUICHHSL.
Torma nmo onpeaeneHuIo:

A WHERE compl AND comp2 o6o3HauaeT To e camoe, 4to u (A WHERE compl)
INTERSECT (A WHERE comp?2)
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A WHERE compl OR comp?2 o603nauaer To xe camoe, uro u (A WHERE compl) UNION
(A WHERE comp?2)

A WHERE NOT compl o6o3nauaer To xe camoe, uto u A MINUS (A WHERE compl)

C ucronb30BaHUEM 3THX OMpEeNIeHUH MOKHO HCIIONb30BaTh ONEPALMK OTpaHUYEHUs, B
KOTOPBIX YCJIOBUEM OTPaHUYECHHUS SBISETCS MPOU3BOJIBHOE OYIEBCKOE BBIPAKEHHE, COCTABICHHOE
13 MPOCTHIX YCIOBUH € UCTIONIb30BaHueM Jornueckux cBsi30k AND, OR, NOT u cko0Ook.

Ha uHTYUTUBHOM ypOBHE ONEpPALMIO OTPAHUYECHUS JIYUIle BCETO MPEICTABIATh KaK B3sITUE
HEKOTOPOH "TOPU30HTATIBLHOM" BBIPE3KH U3 OTHOLICHUS-OTIEPaH/Ia.

Onepayus e3samus npoexyuu

Onepanus B3SITUS TPOEKLUUU TaKKe TpeOyeT HaTu4Msl ABYX ONEPaHIOB - MPOELUPYEMOTO
OTHONICHUS A U CTIHICKA IMEH aTpHOYTOB, BXOSIINX B 3ar0JIOBOK OTHOIIEHUS A.

PesynpTaTomM mpoeKiMM OTHOIIEHHWS A MO crmucKy aTpuOyTtoB al, a2, ..., an sBIAeTCA
OTHOIIICHHE, C 3aroJIOBKOM, OIpeIeIsieMbIM MHOXECTBOM aTpuOyToB al, a2, ..., an, U C TEIOM,
COCTOSIIIMM M3 KOpTexed Buaa <al:vl, a2:v2, ..., an:vn> Takux, YTO B OTHOLICHHH A HMEETCA

KOpPTEX, aTpuOyT al KOTOporo umeer 3HaueHue v1, aTpuOyT a2 umeer 3HaYCHHE V2, ..., aTpUOYT an
uMeeT 3HaueHue vn. Tem camblM, 0pHU BBIIOJHEHUH OIEpalUy TMPOCKIUN BBIICISIETCS
"BepTHKaIbHAasl" BbIpE3Ka OTHOILIECHUSA-ONEPAHAA C €CTECTBEHHBIM YHUUYTOKEHUEM IOTEHLMAIbHO
BO3HUKAIOIINUX KOPTEXKEH-Ty0I1KaTOB.

Onepayus coeOunenuss OMmHOULeHU

OO6mas omepanusi coeTMHEHUs (Ha3bIBaeMasl TakK)Ke€ COSIUHEHHWEM TI0 YCIIOBHIO) TpeOyer
HaJIM4Ms IBYX ONEPAHIOB - COEAMHAEMBIX OTHOLIEHUN U TPETHETO ONEPaH[A - IPOCTOIO YCIOBHS.
Ilycte coeguusarorcs otHomieHuss A u B. Kak u B ciydae omepanud OrpaHHYEHUs, YCIOBUE
COeMHEHUsT comp UMeeT BuA Jnbo (a comp-op b), mi6o (a comp-op const), rae a U b - UMeHa
aTpuOyTOB OTHOIICHUI A U B, const - uTepanbHO 3aaHHAs KOHCTAHTA, a COMP-0p - JOMyCTUMAs
B JAHHOM KOHTEKCTE OIepalysl CPaBHEHUS.

Torga mo ompeneneHUI0 pe3ylbTaTOM OMNEpallMd CpPaBHEHUS SIBJISETCS OTHOIIEHUE,
[I0JIyYa€MO€ IIyTEM BBIIOJIHEHUS OINEpaly OrpaHMYEHUs [0 YCIOBUIO comp HpsIMOrO
MPOMU3BEJCHUS OTHOIIEHUN A u B.

Ecnu BHUMaTeNnbHO OCMBICIUTH 3TO OINpEAesieHHE, TO CTaHeT SICHO, YTO B OOILEM ciydae
NPUMEHEHHE  YCIOBHUS  COEAMHEHMS]  CYIIECTBEHHO YMEHBIIMT  MOIIHOCTh  pe3yibTara
IIPOMEXYTOUHOTO IPSIMOIO NPOU3BEACHUSI OTHOLIEHUI-ONEPAHIOB TOJBKO B TOM Cllydae, KOrjaa
YCJIOBHE COCTMHEHHS UMeeT BHJI (a comp-op b), e a u b - uMeHa aTpuOyTOB pa3HBIX OTHOIIECHUM-
ornepannoB. [loaToMy Ha mpakTHKe OOBIYHO CYMTAIOT PEAJbHBIMH OINEpALUsSIMU COCTUHEHHUS
MMEHHO T€ OIlepalliu, KOTOPhle OCHOBBIBAIOTCS HA YCIOBUM COEIMHEHUS IPUBEIEHHOTO BHU/IA.

XoTs omepauys COCIUHEHUE B HalICH WHTEPIpETAalUd HE SBIAETCA IPUMUTUBHON
(TIOCKOJIbKY OHa OMpeJeNsieTcsl C UCIOJIb30BaHUEM IMPSMOr0 MPOU3BENEHUS U MPOEKIUH), B CUILY
0c000#1 MpakTHYECKOW BaXXKHOCTH OHA BKJIOYAETCs B 0a30BbI HAOOp omeparuii pensiuoHHON
anreOpel. 3aMeTUM TakKe, UYTO B MPAKTUYECKHX peau3alugx COEAUHEHHE OOBIYHO He
BBITIOJIHSICTCSI IMEHHO KaK OTpaHWYEHHE MpSIMOro mpousBeneHus. Mmerorcs 6osee 3¢ dexkTuBHbIC
QITOPUTMBI, TAPAHTUPYIOLIHNE MTOTYYEHHUE TAaKOTO )K€ pe3yJbTaTa.

HmeeTcsa BaXHBIA YaCTHBIM CIydail COCIMHEHUS - SKBUCOCAUHEHUE U MTPOCTOE, HO BaXKHOE
paciMpeHue orepany 3KBUCOEIUHEHUS - €CTEeCTBEHHOe coeauHeHue. Omnepauus COeTUHEHHS
Ha3bIBAETCS ONepalieil SKBUCOSIMHEHUS, €CITU YCIOBUE COeIMHEHH nMeeT BU (a =b), rneaub -
aTpuOyThl Pa3HBIX OINEPAHIOB COCIUHECHHS. OTOT CIydyaid BaXXEH IMOTOMY, 4YTO (a) OH YacTo
BCTpEYaeTCs Ha MpakTuke, U (b) 1 HEero cymecTBYOT A3 PEKTUBHBIC aJITOPUTMBI peATU3aLINH.

Onepanusi €CTECTBEHHOTO COCIUHEHUA NPUMEHSIETCSs K TMape OTHomeHud A u B,
oOnagaromux (BO3MOXKHO COCTaBHBIM) OOIIMM aTpuOyTOM C (T.e. aTpuOYTOM C OJHHMM H TEeM K€
MMEHEM W OIpEJCTICHHBIM Ha OJHOM M TOM ke jaoMeHe). Ilycth ab oGo3HauaeT oOBEAMHEHHE
3aroyioBKoB oTHomeHuil A u B. Toraa ecrectBeHHOE coeuHeHue A U B - 3T0 cipoeKTUpOBaHHBIH
Ha ab pesynbTaT 3KkBHcOenuHeHns A u B mo A/c m BBC. Ecnin BCnOMHUTH BBEICHHOE HaMU B
KOHIIE MpeAbIAYIIed IUIaBbl OIPENEICHUE BHEIIHErO KJIKYa OTHOUIEHMs, TO JOJDKHO CTaTh
MOHSTHO, 4YTO OCHOBHOM CMBICI OIEpalyd EeCTECTBEHHOI'O COEIMHEHHS - BO3MOXHOCTh
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BOCCTaHOBJICHUS CJIO)KHOM CYITHOCTH, JEKOMIIO3UPOBAHHOM IO TNpHYMHE TPeOOBaHUS MEpPBOU
HOpMabHOU (opmbl. Omeparus €CTECTBEHHOI'O COEIMHEHHs HE BKIIIOYAeTCs MPsIMO B COCTaB
Habopa onepanuil peNsIuOHHON alreOphl, HO OHA UMEET OYEHb BAYKHOE MPAKTHUECKOE 3HAUCHHUE.

Onepayus Oenerust OmHoueHull

Ora onepaiys HaUMEHEe OYEBHJIHA M3 BCEX OIEpaluii PesSIMOHHON aireOphl U MOITOMY
Hy)XJaercs B Oojiee moapoOHOM oObsicHeHud. IlycTh 3amaHbpl 1Ba OTHOMICHHS - A C 3arojIOBKOM
{al, a2, ..., an, bl, b2, ..., bm} u B c 3aronoskom {bl, b2, ..., bm}. Byaem cuutars, 4To aTpudyT bi
oTHomIeHuss A u atpuOyT bi oTHOmeHus B He Tonpko 00Ja7al0T OJHUM U TEM K€ UMEHEM, HO H
OTIpeNieieHbl Ha OJHOM W TOM ke JoMeHe. Ha3oBem MHOkecTBO arpuOyToB {aj} COCTaBHBIM
aTpuOyTOM a, a MHOXeCTBO aTpuOyToB {bj} - coctaBHbIM aTpuOyToM b. Ilocie 3toro Oymem
TOBOPHTH O PEISAIIMOHHOM JIeIeHHH OMHApHOTO oTHOIIeHus: A(a,b) Ha yHapHOe oTHOMIeHHE B(b).

PesynpraTom nenenust A Ha B siBnsiercs ynapHoe otHomerue C(a), cocTosiee u3 KOpTeKen
V TaKWX, YTO B OTHOIICHUU A HMMEIOTCS KOPTEXKH <V, W> TaKHe, YTO MHOXKECTBO 3HAYCHHU {W}
BKJIFOYaeT MHOXKECTBO 3HAUYCHMI aTpuOyTa b B oTHOMEHU B.

[Ipenmonoxum, 9410 B 0a3e MaHHBIX COTPYJHUKOB TMOIJICPKUBAIOTCS JBAa OTHOIICHUS:
COTPYAHUKU ( UM, OTIA HOMEP ) u UMEHA ( UMS ), npuyem yHapHOE OTHOIICHHE
NUMEHA conepxut Bce GpamMHIUN, KOTOPHIMH 00J1a1al0T COTPYAHUKH OpraHu3anuu. Toraa mocie
BBITIOJIHEHUST onepauuu pessinnoHHoro aeneHuss otHomenuss COTPYIHUKU nHa oTHomeHue
NMEHA Oyper mosiyueHO yHapHOE OTHOILIEHHWE, COJepiKallee HOMEpa OTIENOB, COTPYAHUKH
KOTOPBIX 001a/1al0T BCEMU BO3MOKHBIMH B 3TOI OpraHu3aluyd UMEHaMH.

3. O0630p peasimuoHHOM ajaredopsl A JleiiTa u /lapBena.

Basucom npemioxxenHoit Kpucom [leittom n Xwto JlapBeHoM AnreOpbl A SIBISIOTCS ONEpariu
PENSIMOHHOTO OTPHUIIAHUSI (JIOTIOHEHNS), PEISITMOHHON KOHBIOHKITMH (WM JTU3BIOHKIMN) U TIPOSKITH
(ymanenuss arpuOyra). PensiiMOHHBIE aHANIOIW JIOTHYECKUX OIEpAIMil OMNpEeNsioTcs B TEpPMHUHAX
OTHOILICHMA HA OCHOBE OOBIYHBIX TEOPETUKO-MHOXKECTBEHHBIX OMEpalyii ¥ TO3BOJISIOT BbIpaXKaTh
HaNpsIMYIO OIepaLii MepeceyeHus], 1eKapToBa MPOU3BEICHNUS, ECTECTBEHHOTO COSIMHEHNUS, OOBECINHEHUS
OTHOIIIEHHH | T. 1T. [TyreM KoMOMHMpOBaHUs Ga30BBIX OMEPAIHA BBIPAKAIOTCS ONIEPAITH TIEPEUMEHOBAHNS
arpuOyTOB, COCAMHEHWsI OOIIEro BUJA, B3SATHS Pa3HOCTH OTHOMICHWH. AsreOpa A TO3BOJSET JIydlle
OCO3HATh JIOTUYECKUE OCHOBBI PEIISIIMOHHON MOJEIH, XOTs, O€3yCIOBHO, SIBISIETCS B MEHBILEH CTENEHU
OPUEHTUPOBAHHOM Ha MpakTHYecKoe npumeHeHue, yeM anredpa Komnal6). Jlaxe camu aBTopbl AnreOpsl
A, Jleiitr u JlapseH, B cBoeM yueOHOM si3bike Tutorial D mcnone3ytor He Anrebpy A Hampsimyro, a
HEKOTOpOE e¢ Ha/IMHOXKECTBO, B OOJIbIIIEH cTeneHn HaroMuHaromee anreopy Komna.

ba3zoBblie onepanuu AJdredopsi A

ITycth r — oTHOWIEHHE, A — UMS aTpuOyTa OTHOWWEHHS I, T — UM COOTBETCTBYIOIIETO TUIA
(T. e. TMHIIA WK ToMeHa aTpudyTa A), v — 3HadeHue Tuna T. Torma:

-3aroyioBKOM Hr OTHOIIIEHHUS T Ha3bIBAa€TCS MHOXKECTBO aTpHOyTOB, T.€. YIOPSIOUYECHHBIX Map
Buna <A, T>. Ilo onpeneneHuio HUKaKKWe JBa aTpuOyTa B 3TOM MHOKECTBE HE MOTYT COJIEPKATh
OJTHO U TO K€ UMsI aTpudyTa A;

-KOpTeX tr, COOTBETCTBYIOIIMI 3arosioBky Hr, — 3T0 MHOXECTBO YHOPSAIOYEHHBIX
TpuIieToB Buaa <A, T, v>, o ofTHOMY TaKOMY TPUILIETY s Kaxxaoro atpudyra B Hr;

-Tesi0 Br OTHOIIEHUS T — 3TO MHOXKECTBO KOPTEeXeH tr. 3amerum, 4To (B 0OIIEeM cirydae)
MOT'YT CYIIECTBOBATh TAKHUE KOPTEXKH tr, KOTOpBIE COOTBETCTBYIOT Hr, HO He BXoaaT B Br.

3amMeTHM, 4TO 3aroJOBOK — 3TO MHOXKECTBO (YIOPSIOYCHHBIX Map Buaa <A, T>), Teno — 31o
MHO’KECTBO (KOPTEXKeEH tr), 1 KOPTEX — 3TO MHOXKECTBO (YNOPSIOUYEHHBIX TpUILIETOB BUa <A, T,
v>). DJIIEMEHT 3arojoBKa — 3TO aTpHOYT (T. €. ynopsmoYeHHas mapa Buga <A, T>); snmeMeHT Tena —
3TO KOPTEX; DJIEMEHT KOpTeXa — 3TO YHNOpAAOYEeHHBIH Tpumier Bupa <A, T, v>. JlioGoe
MOJIMHOXKECTBO 3arojioBKa — 3TO 3arojioBOK, JII000€ MOJMHOXKECTBO Tejla — 3TO TeJlo, U Jdoe
MOJIMHO>KECTBO KOPTEXA — 3TO KOPTEXK.

OnpenenyM HECKOJIbKO OCHOBHBIX omepanuil (kak OyaeT moka3aHo Janee, HEKOTOpble W3
HUX U30bITOYHBI). Kaxmoe U3 TOCIEeqyIOUIMX OINpeNesieHu COCTOMT u3: (opMalbHOU
cnenuuKaluy orpaHUYeHU (€CIM OHU UMEIOTCS ), IPUMEHUMBIX K OMEpaH]iaM COOTBETCTBYIOIIEH
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orepaunu; (GOpMaIbHOM CHElU(HUKAIMKA 3aroJIOBKa pe3yibTara 3TOH omepauuu; (opMaabHOU
cenuuKanuu TeIa ITOro pe3yabrara W HehopManmbHOTO OOCYXIeHUsS (OPMaTbHBIX
cneundukanuii.

Bo Bcex dopmanbHBIX cnenudukanusax exists 0003Ha4aeT KBAHTOP CYIIECTBOBAHMSI; €Xists
tr O3HadaeT «CYyIIECTBYET TakoW tr, yTo». CHMBOJ «» O3HAYaeT MNPUHAMIEKHOCTb OJHOIO
MHOKECTBa Apyromy; trBr o3HawaeT, 4To 37e€MEHT tr mpuHAIICKUT MHOXECTBY Br. Bripaxkenue
trBr o3Hauaer, YTO SJMEMEHT tr He NPUHAAICKUT MHOXecTBy Br. Omepanuu minus u union
ABIIAIOTCS TPAAULIMOHHBIMU TEOPETUKO-MHOXKECTBEHHBIMU OMNEpPallMsIMU B3ATUS Pa3HOCTU U
00BEIMHEHUS MHOXKECTB.

[Tockonpky HEKOTOpBIE Oa30Bble omnepanuu ANTeOpbl A HMEIOT Ha3BaHUS OOBIYHBIX
JIOTUYECKHUX Ormeparuii, 4ToObl M30eKaTh MyTAaHUIBI, UMEHA PEJSIMOHHBIX Omepanuil 6epyrcs B
yraoBeie ckoOku: <NOT>, <AND>, <OR> u 1. 1. B ucxoansiii 6a30BbIii HAOOP omeparuii BXOIsT
ormepauuu  pensguoHHoro  gomonHeHuss  <NOT>, ynanenus arpubyra <REMOVE>,
nepeumeHoBanus atpudbyra <RENAME>, pensinonHoil KOHBIOHKIMH <AND> u pensiuoHHOMN
Iu3BIoHKIUA <OR>.

Onepayus pensiyuoHHo20 OONONHEHUs]

[Tycts s 0603Ha4aet pesynbraT oneparuu <NOT> r. Torga:

Hs = Hr (3aronoBok pe3yibpTaTa COBINAAAET C 3ar0JIOBKOM ONEPAH/IA);

Bs = {ts : exists tr (tr Br and ts = tr) } (B Teno pe3ynpTara BXOIAT BCE KOPTEXKH,
COOTBETCTBYIOILIME 3ar0JIOBKY U HE BXOJSIINE B TEJIO ONEPaH/a).

Onepaung <NOT> npou3BOIUT JIOMOJIHEHHE S 33JaHHOTO OTHOLIEHHS I. 3aroJIOBKOM S
ABJISIETCS 3ar0JIOBOK 1. Tesio s BKIIIOYAET BCE KOPTEXKH, COOTBETCTBYIOIIME 3TOMY 3arojIOBKY U HE
BXOJISILIIUE B TEJIO T.

Bo-nepBhIX, TEpMUH «IOMOJHEHUE» TMOJTHOCTBIO COOTBETCTBYET CyTH omepauun <NOT>:
Teno pesynbrara omnepaiuu <NOT> r sBiasercs AonoiaHeHWEM Br 10 MHOJHOro MHOXeCTBa
KOpTEeXeH, cooTBeTcTByronmXx Hr. Bo-BTOppIX, 3TO HE MNPOTUBOPEUUT NPUPOAE OYIEBCKOU
onepaunn NOT: y OyneBckoro Tuma MUMEIOTCS Bcero aBa 3HaueHus — true u false, u NOT true =
false, a NOT false = true.

UrtoObl IpUBECTH PUMEP HCTIONIb30BaHMs onepauuu <NOT>, mpeamnonokuM, 4To B COCTaB
nomena JIOITYCTUMBIE HOMEPA ITPOEKTOB, na xotopom omnpeaenen arpuoyr [IPO HOM
ornomennss HOMEPA TIPOEKTOB c puc. 5 cieBa, BXOIUT Bcero msATh 3HaueHuii {1, 2, 3, 4, 5}.
Torga pesynbsrar onepanuun <NOT> HOMEPA TITPOEKTOB 0Oyzaet TakuMm, Kak 1Moka3aHO Ha pPHC.
5 crpasa.

HOMEPA_TPOEETCR <NOT> HOMEPA_DPOEETOR

[P0_HCHM TEBQ_HOM
3

a | =1

Y

n

Puc. 5. Pesynprar onepanun <NOT> HOMEPA TIPOEKTOB

Onepayus yoanenus ampudyma

[Tycts s o0o3nauaer pesynbrar onepamuu r <REMOVE> A. Jlng obecneuenus
BO3MOXXHOCTH BBITIOJIHEHUSI oOmeparnuu TpeOyercs, 4ToObl CYIIECTBOBANl HEKOTOPBIA THM (WK
nomeH) T Takoit, uro <A, T> Hr (T. e. B cocTaB 3arojioBka OTHOIIEHUS T JJOJDKEH BXOJIUTh aTPpUOYT
A). Torpa:

-Hs = Hr minus {<A, T>}, T. €. 3aroJioBOK pe3yJibTaTa MOJIy4aeTCsl U3 3aroJioBKa onepaHaa
U3BSTHEM aTpuOyTa A;

-Bs = {ts : exists tr exists v (tr Brand v T and <A,T,v> tr and ts = tr minus {<A,T,v>})},
T. €. B TEJIO Pe3yJibTaTa BXOIAT BCE KOPTEKHU OINEPaH]Ia, U3 KOTOPHIX yIAJICHO 3HAYCHHE aTpulyTa
A.

Omnepamnst <REMOVE> npous3BoguT oTHOIIEHHE S, (popMupyemMoe NyTeM YAaJeHHS
YKa3aHHOTO aTpulyTa A U3 3aJJaHHOTO OTHOILIEHUS r. Onepalys S5KBUBaJICHTHA B3ATHIO MPOCKIUH T

41



Ha Bce aTpuOyThl, KpoMe A. 3arojIOBOK S MOJIY4aeTCsl TEOPETUKO-MHOXECTBEHHBIM BBIUUTAHUEM U3
3aroJioBKa I MHOXKECTBAa M3 OJHOTO djemeHTa {<A, T>}. Teno s COCTOMT U3 TaKUX KOPTEXKEH,
KOTOpBIE COOTBETCTBYIOT 3arojIOBKY S, NPUYEM KaXAbIH M3 HUX SBISAETCS IOJAMHOXECTBOM
HEKOTOPOIro KOPTEXka TeJla OTHOLIECHHUS T.

[Ipumepom onepanyin REMOVE (koHe4HO e, 04eHb OXO0KUM Ha IPUMEP MCIOIb30BaHUS
onepann PROJECT wu3 mpensinymeit nekmuun) ssasiercs CJIIYKAIIIUME REMOVE TTPO_ HOM
(MONMy4nTh NaHHBIE O CIYXAalllMX, YYacTBYIOIIMX B INpOEKTax). Pe3ynbrar 3Toil omepamuu Hax
otHomeHueMm CJIIYXXAIIUE, Teno koToporo npuBeeHO B BEPXHEN YAaCTH puC. 6, TOKa3aH Ha pHUC.
5.2 BHU3Y.

CIVEAINE
CTV_HCMEP CITV_WMMA CIV_3APT TF0_HOM

2934 Heanoe 22400.00 1
2935 MeTpor 29600.00 1
2936 Cugopor 18000.00 1
2937 Denopos 20000.00 1
2938 Heanoea 22000.00 1
2934 Heanoe 22400.00 2
2935 MeTpor 2960000 2
2939 CuaopeHKo 18000.00 2
2940 DPenopeHKe 2000000 2
2941 Hpanenko 22000.00 2

CIY_HOMEPR CIY_MMA CITY _3AFM

2034 Hpanop 22400.00

2935 Metpos 29600.00

2936 Cumopos 15000.00

2037 Denopos 20000.00

2038 Hpanoea 22000.00

2939 CumopeHEo 1800000

2940 DenopeHko 20000.00

2041 M panenko 22000.00

Puc. 6. PesynbraT onepanuu CJIIYKAIIME REMOVE ITPO HOM

Onepayus nepeumeHosanusl

[Tycts s ob6o3Hauaer pesynapTaT omepannn r <RENAME> (A, B). [lns obecneuenus
BO3MOXKHOCTH BBITIOJTHEHHUSI OTIEpAlliy TPeOyeTcs, YTOOBI CYIIECTBOBAI HEKOTOPhIM Tum T, Takoi,
yto <A, T> Hr, u 4ro6sI He cymecTBoBan Takoil Tun T, uro <B, T> Hr. (Ipyrumu cinoBamu, B
CXEeM€ OTHOIIEHUS I JOJDKEH MPUCYTCTBOBATH aTpUOyT A W HE JOJDKEH MPUCYTCTBOBATH aTpUOyT
B.) Torna:

-Hs = (Hr minus {<A, T>}) union {<B, T>}, 1. e. B cxeme pe3ynbraTta B 3amensier A;

-Bs = {ts : exists tr exists v (tr Brand v T and <A, T, v> tr and ts = (tr minus {<A, T, v>})
union {<B, T, v>})}, T. e. B KOpTexkax Tesia pe3yJbTaTa UMs 3HaUeHUI aTpudyTa A MeHsercs Ha B.

Onepamuss <RENAME> npou3BoAUT OTHOILIEHHE S, KOTOPOE OTJIUYAETCS OT 3aJaHHOTO
OTHOILEHHS I TOJIbKO MMEHEM OJHOTO ero arpudyrta, KoTopoe u3MeHsiercs ¢ A Ha B. 3aronoBok s
TaKOM ke, KaK 3aroJIOBOK T, 32 HCKJIIOUYEHUEM TOro, uTo napa <B, T> 3amenset napy <A, T>. Teno
S BKJIFOYAET BCE KOPTEXKHU Teja I, HO B KaXJIOM M3 ATUX KopTexeil Tpuruier <B, T, v> 3aMenser
tpuriet <A, T, v>.

Onepayus pensiyuoHHOU KOHbIOHKYUU

[Tycth s o0o3HavaeT pe3ynbTar onepanuu rl <AND> r2. J[ns oGecnie4eHUss BO3MOXHOCTH
BBITIOJIHEHHS omneparuu Tpedyetcs, utoosl ecnu <A, T1>Hrl u <A, T2>Hr2, to T1=T2. (Ipyrumu
CIOBaMH, €CIIH B JIBYX OTHOIICHUSAX-OMEPAH/IaX HMEIOTCS OJHOMMEHHBIE aTpUOYyThl, TO OHHU
JIOJDKHBI OBITH OTIPEIeTICHBI Ha OHOM M TOM ke Thre (n1omene).) Toraa:

-Hs = Hrl union Hr2, 1. e. 3arosoBok pe3yibTara MOJy4YaeTcs MyTeM OObEIUHEHHUS
3aroJIOBKOB OTHOIIEHUI-0nIepaH10B, kKak B onepanusax TIMES u JOIN u3 npeasiayiiei 1ekinuu;

-Bs = { ts : exists trl exists tr2 ((tr1Brl and tr2Br2) and ts = trl union tr2)}; obparute
BHHMaHUE Ha TO, YTO KOPTEX pe3yJibTaTa OIpenesseTcsl Kak 00beMHEHNE KOPTEKEH OMepaH/ioB;
MO3TOMY:
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-€CIIM CXEMBbI OTHOLIEHUI-0NIEPaHI0B UMEIOT HEMYCTOE IepecedeHne, To onepanus <AND>
paboTaeT Kak €CTECTBEHHOE COEIUHEHHUE;

-eCJIM TIEepecedyeHue CXeM omepaHaoB mycrto, To <AND> paboTaeT Kak pacIIMpEeHHOE
JIEKapTOBO MPOU3BEICHUE;

-€CJIA CXEMbl OTHOILICHUH IIOJHOCTBIO COBIAJAIOT, TO PE3YyJIbTATOM OIEpalUU SIBIIACTCA
IIEPECEYCHHE IBYX OTHOLICHUM-OIIEPAaHIOB.

Onepaunsga <AND> gBnsercss pensLUOHHOW KOHBIOHKIMEH, B HEKOTOPBIX CIIydasx
BBIIAIOIIEH B Pe3yJbTaTe OTHOLICHME IS, paHEe Ha3bIBABILIEECA €CTCCTBCHHBIM COCIUHEHHEM JIBYX
3aJaHHBIX OTHOMICHUH 1l U r2. 3aroioBoK rs sBIsETCS 00beIUHEHHEM 3arooBkoB 1l u 12. Teno s
BKJIIOYAET KAXKIBIA KOPTEXK, COOTBETCTBYIOLIMM 3arojIOBKY S M SIBIISIFOLIMICS HaJIMHOXECTBOM
HEKOTOPOTro KOpPTEkKa U3 Tesa rl 1 HEKOTOPOro KOopTeka 13 Teina 12.

JI1g nuIIoCcTpanuy BOCIOJIB3yeMCSl IPUMEPHBIMUA OTHOLICHUSIMH, TOKA3aHHBIMH Ha PUC. 7.

CIVEAIME_B_[NPOEETE_1

CIY_HOMEP CIV_MMA CITY_3AET CIY_QTI_HOMER
2934 Hearoe 22000.00 310
2935 Metpor 30000.00 310
2936 Cunopos 18000.00 313
2937 denopos 20000.00 310
2938 Heanoea 22000.00 315

CIVEAIME_B_MPOEETE_2

CIV_HOMEP CIV_MMA CITY_3AF CIY_0OTI_HOMEE
2934 Hparoe 22000.00 310
2935 MMetpos 30000.00 310
2939 CunopeHko 18000.00 313
2940 denoperko 20000.00 310
2041 Haanenko 22000.00 315

OPOEERTH
TIFO_HOM OPOEET FYE
| Haarnor
2 Heanenko
CIVEAIME

CIY_HOMEF CITY_HMA CITY_3AFT TEC_HOM
2934 Heanoe 22400.00 1
2935 MMetpoe 29600.00 1
2936 Cunopos 18000.00 1
2937 Denopos 20000.00 1
2938 Heanoea 22000.00 1
2934 Heanoe 22400.00 2
2935 MMetpoe 29600.00 2
2939 CHOOpeHKD 18000.00 2
2940 DenopeHKo 20000.00 2
2941 Heanenko 22000.00 2

Puc. 7. IlpumMepHble OTHOLIEHNUS Ul WIUTIOCTpaly onepaunn <AND>

Ha puc. 8(a) y ornHomenmii CJIYXAILIWUE u TTPOEKTBI umeercs oOmmii aTtpudyT
I[MTPO_HOM. Ilostomy oneparust <AND> paboTaeT kKak omneparus eCTeCTBEHHOTo coenneHus. Ha
puc. 8(b) mepeceuenue 3aronioBkoB orHommeHuit CIIVIXAIIMWME B ITPOEKTE 1 u ITPOEKTHI
IyCTO, M IO3TOMY B pE3YyJbTaTe PEISALUOHHON KOHBIOHKIHMH IPOU3BOAUTCS paCIIMPEHHOE
JIEKapTOBO TMPOM3BEIEHUE HSTHX OTHOmeHu. Hakonen, Ha puc. 8(c) CcXeMbl OTHOUICHUH
CIIVXXAIIME B ITPOEKTE 1 wu CIYXAIIME B ITPOEKTE 2 coBnamamoT, H TEIOM
onepauun <AND> gBisieTcs nepecedeHre Tejl OTHONIEHU-0NEepaH I0B.
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(a) PexyneTaT onepauny CI¥EANME «AND> IPCEKTH

CTY_HCMEP TV _HMA ONMY_3&FO | TPQ_HOM | TPOEKT_PVE
2934 HMeanos 22400.00 1 Heanos
2935 [MeTpos 29600, 00 1 Heanon
2936 Cuaopoe 1800000 1 Heanos
2937 Denopos 20000, 00 1 Heanon
2938 HMBanosa 22000, 00 1 Heanos
2934 Heanoe 22400.00 2 Heanenko
2935 [Metpos 29600, 00 2 HEeareHKo
2939 Cugopergo | 18000.00 2 HEeareHKo
2940 Depoperxo | 20000.00 2 Heanenko
2941 Heanenko | 22000.00 2 Hearenko

(b) PeaynetaT onepauny CIVEAIME_BE IOPOEETE_1 «AND- IPOERTH

CAV_MMA | CAY_3APT | CHAY_OTH_HOMEP TEP0_HOM MEQENT_EVE
Heanor | 22000.00 310 1 Heanow
IMeTpos | 3000000 3l 1 Heanos
2936 Cuoopos | 18000.00 313 1 Hpanos
2937 Megopon | 20000,00 310 1 Heanos
2938 Hpanosa | 22000.00 315 1 Heanos
2934 Heanor | 22000.00 310 2 HpaneHED
2935 MeTpor | 3000000 310 2 HeaneHko
2936 Cunopos | 18000.00 313 2 Hpanenko
2937 Degopon [ 2000000 310 2 HeaneHko
938 Heanosa | 22000.00 315 2 HeaneHko
{c) Pezynerar onepauny CTVEANRE_E_TPOERTE_1 < AND:-
CIVEAIME B IPOEETE_2
CIV_HOMEP CIV_HMMA CIYV_3API CIV_OTO_HOMER
2934 Heanos 22000.00 ilo
2935 MeTpor 30000.00 310

Puc. 8. Mnmoctpanuu onepanuu peasimOHHON KOHBIOHKITUN

Onepayus pensayuoHHol OU3bIOHKYUU

[Tycth s o6o3Hauaer pesynbTaT omnepanuu rl <OR> r2. Jlna oGecnieueHUs: BO3MOXKXHOCTH
BBITIOJTHEHUS oriepanuu Tpedyercs, utoOsl ecnu <A, T1>Hrl u <A, T2>Hr2, o gomkno 6biTh T1 =
T2 (ogHOMMEHHBIC aTPUOYTHI TOJKHBI OBITH OMPEICIICHBI Ha OJTHOM M TOM e Ture). Tormaa:

-Hs = Hr1 union Hr2 (13 cxembl pe3ynbraTa yaaisioTcs aTpuOyThl-1y0IuKaThl);

-Bs = { ts : exists trl exists tr2 ((tr1Brl or tr2Br2) and ts = trl union tr2)}; oueBUIHO, YTO
IPU 3TOM:

-eClli y OIEpaHJ0B HET OOIuX aTpuOyTOB, TO B TENO PE3YIbTHPYIOIIETO OTHOILIEHUS
BXOJST BCE TaKHe KOPTEXKHU tS, KOTOpBIE SBISIOTCS OOBEIMHEHMEM KopTexei trl um tr2,
COOTBETCTBYIOIIMX 3aroJIOBKaM OTHOLICHUH-OMEpaHA0B, U XOTs Obl OJMH M3 3TUX KOpTEe)Ken
MPUHAJICKUT TETY OJHOTO U3 ONEPAH]IOB;

-€ClIi 'y ONEPaHJ0B UMEIOTCS oOIe aTpuOyThl, TO B TEJIO PE3YyIbTHPYIOMIETO OTHOIIECHUS
BXOJSIT BCE TaKHe KOPTEXKHU tS, KOTOpBIE SBISIOTCS OOBEIMHEHMEM KopTexei trl um tr2,
COOTBETCTBYIOIIMX 3arojIOBKaM OTHOIIECHUN-OMEPaHIOB, €ClIM XOTA Obl OJMH U3 3TUX KOPTEXKEH
MPUHAJJICKUT TEITy OJHOTO U3 ONIEPaHIOB, U 3HAYCHHS 00mIuX aTprOyToB trl u tr2 coBnaaaoT;

-eClIi K€ CXEMbl OTHOIICHHUH-OMEpPaHJOB COBMAAAIOT, TO TEJIO OTHOIICHUS-pPE3yJbTaTa
SIBJISIETCSL OOBEAMHEHUEM TEJT OTICPaHIOB.

Omneparus <OR> sBnsieTcs peNsAIMOHHON JAU3BIOHKIIMEH M 00O0OIIEHHEM TOTO, YTO paHee
HA3BIBAIOCH O0BEIMHEHUEM. 3arojoBOK S €CTh 00beMHEeHHE 3arofoBKoB rl u r2. Teno s cocTout
U3 BCEX KOPTEXEH, COOTBETCTBYIOUIMX 3arojIOBKY S U SIBISIIOIIMXCS HAJIMHOXXECTBOM JHOO
HEKOTOPOTo KOpTeka u3 Tena rl, 1nbo HEeKOTOpOro KopTexa u3 Ttena r2.

[Ipennonoxum, y Hac wumetorcs otHomenuss [IPOEKTBI 1 {[IPOEKT HA3B,
[TPOEKT PYK} u HOMEPA TIPOEKTOB {ITPO_HOM} (puc. 5.5). IIpeamnonoxum Takxe, 4yTo
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nomen atpubyra ITPOEKT HA3B Bxmouaer 3nauenuss [IPOEKT 1, ITPOEKT 2, [TPOEKT 3,
nomen arpubyra I[TPOEKT PYK orpanuuen 3naueHusimu HBaHoB, lBaHEeHKO, a JIOMEHOM
atrpudyra [IPO_HOM sBusiercss mHOXkectBO {1, 2, 3}. Pesynbrar omepauuu ITPOEKTBI <OR>
HOMEPA TIPOEKTOB noka3an Ha puc. 9.

Kak nokazano nHa puc. 9, onepanus <OR> npu Haluuuu ornepaHgoB ¢ HECOBIMAIAIOIMIUMU
CXeMaMH TPOU3BOIUT pPE3yJbTaT, Topa3fo Ooyiee MOIIHBINA, YEM pe3yJbTaT OMNEepaluy B3SITUS
pacIIMpEHHOr0 JIeKapTOBa MPOM3BENEHUS U3 JIEKUMH 4, M €lle MEHEe OCMBICIEHHBIN C
MPAKTUYECKON TOYKU 3pEHUSI.

Jna wimoctpauuu onepauuu <OR> Haj onepaHaaMu, cXeMbl KOTOPBIX MUMEIOT HEIYCTOE
nepecedenne, Bocnonb3dyemcs otHomennem [IPOEKTHBI 2 {ITPO HOM, ITPOEKT PVYK} (pwuc.
10) u ynapusiM otHomieHneM HOMEPA TTPOEKTOB, cxema u Teno KOTOpOro moka3aHbl Ha pHC.
9. byaem mnpenmosaraTh, 4TO MHOXKECTBA 3HAUYCHWM JOMEHOB aTpHOYTOB TaKWe JK€, KaK B
npeabiaymem npumepe. Pesynbrar onepauun IIPOEKTBI 2 <OR> HOMEPA IIPOEKTOB
nokasad Ha puc. 10.

Kak yxe oTmedanoch, IpU COBHAJAECHHUU CXEM OTHOIICHUH-ONEPAHIOB pPE3YyIbTaTOM
BBITIOJIHEHHUS Hax HuMU omepanuun  <OR>  sBusercs oObeaWHEHHWE OTHOMIEHUW. ITO
HETOCPEACTBEHHO CIIeAyeT U3 crenuukanuu onepauuu. Ecim 3ToT QakT Kaxercs HEOUeBUIAHBIM,
elle pa3 BHUMATENbHO IOCMOTpUTE Ha crneuupukanuio. WnmocTpupyromuid npumMep Mbl
NPUBOIUTH HE Oy/eM.

OPOEETH 1

MFCEKT_HASE TECEET_BVE
MPOEKT 1 Heanor
[MPOEKT 2 Heanenko

HOMEFA_TIPOEETOCE
TIED HOM

1
2

Peavnerar onepamni TPOEETH «OF- HOMEPA NEOEETOE

[TFEET_HAIR [IPOEET_FYE TTFC_HOM
MPOEKT | Heanoe 1
MPOEKT 2 HMpanoe |
MPOEKT 3 Hpanoe |
MPOEKT 1 Meanenko |
MPOEKT 2 Heanerko 1
MPOEKT 3 HeaHenko 1
MPOEKT 1 HMeanoe 2
MPOEKT 2 Heanoe 2
MPOEKT 3 Heanoe 2
MPOEKT | HeaHenko 2
MPOEKT 2 Meanenko 2
MPOEKT 3 Meanenko 2
MPOEKT 1 Hpanoe 3
MPOEKT 2 Heanenko 3

Puc. 9. Pesynbrar onepanuu <OR> Hag onepannamu 6e3 o0Imux aTpudyToB
OFOEETH_2
TE0_HOM NEQEKET_FVE
1 Heanos

2 Meanenko
OPCERTH 2 «(F- HOMEPA_OPOEETOB
TEQ_HOM NPOEET_FVE

Heanos

Muanos

l
2 Meanenko
2
1

MpaneHko

Puc. 10. PesynbraT oneparuu <OR> Han onepaHgaMu, CXeMbl KOTOPBIX YACTUYHO MEPECEKAIOTCS
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1. 6 Jlexknus Nel0, 11, 12 (6 yacoB).

Tema: «OCHOBBI NPOEKTHPOBAHUSA 023 TAHHBIX»

1.6.1 Bonpocsl JieKnum:
1. OcHoBHBIE IOHATHS 0a3 JAHHBIX
2. OCHOBBI ITPOEKTUPOBAHMS 0a3 TaHHBIX

3. PensumoHHBIN TOIX0/1 K OPTaHU3aIlMY JaHHBIX B 0a3ax JaHHBIX

1.6.2 KpaTtkoe cogep:xkaHue BOPOCOB:

1. OcHOBHBIE NOHATHSA 023 JAHHBIX

ONEKTPOHHBIE KApTOTEKHM HA MAaTE€pUATbHBIX HOCHUTENAX, B KOTOPBIX JaHHbIE
CTPYKTYpUPOBaHbI TaKUM 00pazoM, 4yTOObI UX MOIJIM HMCHOJb30BaTh Pa3IUYHbIC MOJIH30BATENU U
nporpammel, HocsT HazBanue ba3 manubix (b/]). Kommiiekc nmporpaMMHBIX M SI3BIKOBBIX CPE/ICTB
JUIsL co3/laHusl 0a3 JaHHBIX, MOAJEP’KaHUS UX B aKTyaJbHOM COCTOSIHUU W OpraHU3alldd TOHCKa B
HUX HeoOxonumon nHdopmarun Ha3biBaetrcs Cuctemoil ynpasinenus 6azamu nanubix (CYB/).

[To TexHomormm o00pabOTKM naHHBIX bJl moapa3mensroTcs Ha IEHTPATW30BaHHBIC |
pactpenenennsie. Llentpammsosannas b/ XpanuTcs B amsTH OXHOM BBIYMCIUTEIBHONW CUCTEMBI. Ecim
3Ta BBIYUCIUTENIbHAS CUCTEMA SIBJISIETCSI KOMIIOHEHTOM ceTd DBM, BO3MOXEH pacrpeesieHHbI T0CTYIT
(cereBoii) k Takoit Oaze. Takoit criocod ucnons3oBanusi b/ yacto nmpuMeHsIOT B TOKaTbHBIX cersix [1K.
Pacnipenenennas b/l cocToUT U3 HECKOJIBKUX, HHOTJA MEPECEKAIOUIUXCS WU TyOIUPYIOIIUX APYT
Jpyra 4yacTted, KOTOpbIe XpaHATCS B MaMATH pa3nuuHbix DBM BbruucnurensHoi cetu. Pabora c
Takoi 0a30i ocymecTBiseTcs ¢ momolnbio Cuctemsl ynpasienus pacnpenencaHoin b/l (CYPB/).

[To cmocoby moctyna k manHbiM bJl pasnmenstorcs Ha BJl ¢ nmokansHeIM qocTynoM u BJ] ¢
ceTeBbIM (ynajeHHbIM) aocTynmoM. Cuctembl LeHTpaiu3oBaHHBIX bBJ[ ¢ cereBbiM noctymom
MpEANnoaratoT ABE€ OCHOBHbIE apXUTEKTyphl: Dailn-cepBep, Kinuenr-cepsep.

Apxurektypa Dails-cepBep NpeanogaracT BbIACICHUE OJHOW M3 MAIllMH CETH B KauyeCTBE
HeHTpanbHOW  (cepBep  (aiioB), Ha KOTOPOH  XpaHUTCS  COBMECTHO  HCIIOJIb3yeMast
nenTpanmu3oBanHas bJl. OcranbHple MalIUHBI CETH BBITIOIHAIOT poiib pabounx cranmmii. Daiiner bJ
MO 3ampocaM TOJb30BaTeNlel MepeaaroTcsl MO0 CEeTH Ha pabdoyue CTaHIUH, TNIe MPOU3BOAUTCS B
OCHOBHOM 00paboTka gaHHbIX. [lomp30BaTen MOryT co3gaBaTh Ha pabOYUX CTAHIUSAX JOKAJIbHBIE
Bb/1 v mosib30BaThCs UMU CAMOCTOSITEIIBHO.

ApxuTeKTypa Kinenr-cepsep IIpeayCMaTpUBAET, 4TO IIOMUMO XpaHEeHUs
neHTpanu3zoBaHHoil B/l cepBep 0a3bl JaHHBIX JOJDKEH OOECIEYMBATH BBITIOJHEHHE OCHOBHOTO
o6bema 00paboTku naHHbIX. [1o 3ampocy kimeHnTa ¢ paboyeit CTaHIIMK CUCTEMa BBITIOJIHSIET TIOUCK U
W3BIICYCHHE JIAHHBIX Ha cepBepe. VI3BiedeHHbIe MaHHbBIE (HO HE (aillibl) mepeqaroTcsl Mo CETH OT
cepBepa K KIMEHTY.

[Tpu Be100pe CYB/I anst 06paboTku Bl kK HUM NpenbsABIAIOTCS ClEAYIOMINE TPeOOBAHUS:

1. HenpotuBopeunBocTh AaHHbIX. He [OMKHO BO3HMKHYTH TakOW CHUTYallMH, Korja
3aKa3bIBACTCsl OTCYTCTBYIOIMI Ha CKJIAJIe TOBAp WM B PE3ylbTaTe OMIMOKA BBOAAa WH(GOpPMAIHUS O
MIOKYIaTesie B 3aKa3e HE COOTBETCTBYET JaHHBIM KapTOTEKH MOKymnaresnel. Takoe TpeOOBaHNE Ha3bIBACTCS
TpeOoBaHMEM TIETTOCTHOCTH. [[enocTHOCTE 0a3bl JaHHBIX MOAPA3yMEBACT CUCTEMY MPABIJI, UCTIONB3YEMbIX
B CYB/l, mia momnep>kaHusi TOJIHOM, HENPOTMBOPEYMBOM, M AJE€KBATHO OTPAKAIOUICH MPEIMETHYIO
obmacte mH(DOpMAIMK, 00ECTICUMBACT 3AIUTY OT CIY4allHOTO yIaleHHs WM W3MEHEHHs JaHHBIX B
CBsI3aHHBIX TabmMuax. L[enocTHOCTh MaHHBIX JOKHA OOECHeuMBATHCS HE3aBUCUMO OT  TOTO, KAKUM
00pa3oM JIaHHBIE 3aHOCATCSI B TAMSITh (B MHTEPAKTHBHOM PEKUME, TIOCPEICTBOM UMITOPTA MITH C TIOMOIIIBHIO
crieranbHON mporpammbl). C TpeOOBaHMEM LEJIOCTHOCTH JIaHHBIX CBSI3aHO TIOHSTUE TPaH3AKIHU.
Tpan3akiust — nocienoBaTebHOCTb onepauii Hajx bJI, paccMaTpuBaeMbIX Kak €MHOE LIEN0€ (TO €CTh WU
BCe WK HI4ero). Hampumep, ipu odopmiieHnn 3aKaza Ha OMPEIeNICHHBI TOBAP HY)KHO BBIIOIHUTH TAKUE
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OTEpaliU: PETUCTPALMIO 3aKa3a Ha OMNPENIENICHHOE KOJIIMYECTBO TOBAPA M YMEHBIIEHHE KOJIWYECTBA
JTAHHOTO TOBapa Ha ckiane. Ecm Ha mro0oM 3Tare u3MEeHEeHHs TAaHHBIX TTPOM30MIET COOM, TO TIETIOCTHOCTh
B/l Oyner Hapymena. Jlnsi HMCKIFOUeHHs TMOJOOHBIX HApYIICHWH BBOAWUTCS TPAH3AKLMS — OINEpAIs
«OdopmiieHne 3akazay, KoTopas Jroo nmpou3BoauT Hax b/l Bce HeoOXoMbIe eicTBUs (TOBAp MPOJIaH,
YMEHBIIIEH €T0 3aItac Ha CKJIaJe), MO0 Bo3BpamaeT b/l k MCXOMHOMY COCTOSIHUIO (TOBap HE MPOJIaH, €ro
KOJIMYECTBO Ha CKJIaJIe HE U3MEHWIIOCH).

2. AKTyanbHOCTh JaHHBIX. B m000#f MoMeHT Bpemenu undopmanus b/ nomkHa ObITh
COBPEMEHHOM M BOCTpEOOBaHHOIA.
3. MHOroacnekTHOE  HCIOJIb30BaHUE  JIAHHBIX.  BO3MOXHOCTH  TOCTYIUICHUS

uHpopmManuu B equHyto b/l U3 pa3nuyHbIX UCTOYHUKOB U BO3MOKHOCTH €€ HCIIOJIb30BAHUS JTIOOBIM
OTJICIIOM TPEIIPHUSITHSI B COOTBETCTBUU C MPAaBaMH JOCTYIA U QyHKIUSIMHU.

4. Bo3moxkHOCTE MOMU(HKAIMA CHCTEMBI — BO3MOXKHOCTh €€ paCHIMpEeHHs |
HU3MCHCHUSA NJAHHBIX, 4 TaAKXKC JOIIOJIHCHHUC HOBBIMU q)YHKLII/I}IMI/I 663 ymep6a IJIsA CUCTEMBI B ILICJIOM.
5. HanexxHocth n 0e30macHOCTh — IeNOCTHOCTh b/l He momkHa Hapymatbesl MpU

TexHuueckux cOosx. CpencrBa oOecnedeHuss OE30MACHOCTH JIAHHBIX JIOJDKHBI 00eCIeYrBaTh
BBITMIOJTHEHHE CIEAYIOUIUX Onepanuii: mudpoBaHrue MPUKIAIHBIX TPOrpaMM, MHU(PPOBAHUE JAHHBIX,
3aIIUTy MapojeM, OTpaHUYCHHUE YPOBHS JTOCTYIIA.

6. CxopocTh JocTymna — ooecrnedeHre ObICTPOro OCTyIa K TpeOyemMoit nHpOopMaIiuu.

7. NMmopt — 3KCHOPT NaHHBIX — BO3MOXKHOCTH OOMEHAa JAaHHBIMH C  JPYTUMHU
POrPaMMHBIMH CPEICTBAMHU.

CVYB/I ocymiecTBisiOT B3auMoaeicTBue Mexxay b/[ u monb3oBaTesnsiMi CUCTEMBI, a TaKXKe
mexay b/l 1 nmpukiagHbBIMU POrpaMMaMH, BBITONHSIIOIIMMHU OTnpesesieHHble GYyHKIIMN 00paboTKu
nansbiX. K ocHoBHBIM (pyHkumsam CYB/l oTHOCsTCA:

O HanexHoe xpaHeHue 001bIIMX 00bEMOB JAHHBIX CIOKHOW CTPYKTYPHI BO BHEITHEH
MaMSITH BBIYUCIUTEIHLHONU CUCTEMBI.

O HenocpencrBeHHoe ympaBi€HHE TaHHBIMU BO BHEIIHEH M ONEPATUBHOW MaMsITU U
obecnieueHne 3((HEeKTUBHOTO JOCTYIA K HUM B IIPOLIECCE PEIICHHUS 3a1a4.

O [TonneprkaHue ETOCTHOCTH TAaHHBIX M YIPaBJIEHUE TPAaH3AKIUSIMHU.

Ob6ecnieuenue BocctanoBieHus b/ mocne TeXHUYECKOTO U IPOrPaMMHOTO COOsI.
[Tonneprkka si3pIKa OMUCAHMSI TAHHBIX U SI3bIKA 3aIPOCOB.

ObecrieueHne 6€30MaCHOCTH JaHHBIX.

ObecnieueHne nmapaeabHOro JOCTYyIa K JaHHBIM HECKOJIBKUX MOJIb30BaTENeH.

[ R A

2. OCHOBBI NPOEKTUPOBAHUSA 0a3 TaHHBIX.

B paszpabotke MC campIM BaXHBIM IPOLIECCOM SBIISICTCS pa3paboTKa MpoekTa ee 0asbl
JAHHBIX, TaK KaK JIOMYIIEHHbIE HA ATOM JTale OIIMOKHU B JajdbHEHIIeM MPaKTUYECKH HEBO3MOKHO
WIH O4YEHb CJIOXHO ycTpaHuTh. [IpoekTupoBaHue 0a3bl [NaHHBIX 3aKIIOYaeTcss B €€
MHOTOCTYIIEHYaTOM ONHMCAHUU. TpeM OCHOBHBIM YPOBHSIM MOJEIHPOBAHUS CUCTEMBI —
KOHIENTYaThbHOMY, JIOTHYECKOMY U (PU3UYECKOMY COOTBETCTBYIOT TPHU IMOCJIEIOBATEIBHBIX JTara
onucanus oowekToB b/l M mx B3ammocsszel. B mpomecce mpoektupoBanus bJ] mpowusBoauTcs
onrcanue nH(OpPMAIUK MTPEIMETHON 001acTu, pa3padoTKa, YTOUHEHUE U ONITUMU3ANNS CTPYKTYPHI
b/l ¢ pa3nuuHO CTENeHbIO AeTanu3ay 1 GopMaau3aiii Ha pa3HbIX dTanax. [IpoexTupoBanme
HAYMHAETCS C OMUCaHUs IpeaMeTHon obnactu u 3amad VC, uaer k Oosiee abCTpaKTHOMY yYPOBHIO
JIOTUYECKOTO OMMCAHUS TAHHBIX U Janee — K cxeMe (usndeckoit (BHyTpeHnHei) moaenu bJI.

Ha mepBoM KOHIIENTyaabHOM 3Tane MPOEKTUpOBaHUs pa3pabareiBactcs KoHmenrtyanbHas
mozenb B/ (0T cioBa KOHIIENIIUS — OCHOBHOE COZICp)KaHUE), B KOTOPOM HA €CTECTBEHHOM SI3BIKE C
MOMOIIBIO UAarpaMM U JIPYTUX CPEICTB OMHCHIBAIOTCS MOJCIUPYEeMble OOBEKTHI MPEeIMETHOM
o0JacTu, UX CBOMCTBA U B3aUMOCBSI3U. TakuM o0Opa3oM, Ha TOM STale BBIIEISIETCS U OMUCHIBACTCS
uHpopmanus, Kotopas AobkHa ObITh mpenctaBieHa B BJI. 3arem BweiOupaercs CYBJ mns
peamuzanuu bJI. Onpenensirorumu dhaktopamu nipu Beidope CYB]] sBas0TCS BUAI TPOTPAMMHOTO
MPOJYKTa, KaTeropwsi TMojb3oBaTenel (mpodeccruoHabHBIE MPOTPAMMHUCTHI WU KOHEUYHBIC
M0JIb30BATENM), MPOCTOTa HCIOJIb30BAHUSA, YPOBEHb KOMMYHUKAIIMOHHBIX CpencTB  (Ass
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UCIIOJIb30BAaHUSL B CETAX), CTOMMOCThb. KoHIenTyanbHas MOJieb HE 3aBUCHUT OT KOHKPETHOM
BeIOpanHor CYBJIl u siBnsieTcss ocHOBOM a1 mocTpoenus jgorndeckoit monenu bJI. Kaxnas CYB]]
paboTaeT ¢ ompeAeNeHHOW MOJENBI0 JAHHBIX, MOJ KOTOPOW MOHHUMAETCS CIOCO0 B3aWMOCBSI3H
JAHHBIX MEXIy CcOOO#: B BHJE HEPApXHYECKOrO JjepeBa (MepapXuueckass MOJENb), CIOXKHOM
CETEeBOM CTPYKTYPHI (ceTeBasi MOJIEIhb) WK CBS3aHHBIX Ta0uuil. bonbmmHCTBO coBpeMeHHbIX CYB/]
UCIOJIB3YIOT TaOJMYHYIO MOJIEb TaHHBIX, HA3bIBAEMYIO PEISLIMOHHOM.

Ha sTane norndaeckoro mpoeKTUPOBAHFS BBIIOIHSETCS MPEe0Opa30BaHMEe JAHHBIX KOHIIETITYATLHOM
MOJICTIH B JIOTUYECKYIO MOJICTIh B PaMKaX TOW MOJIENN JJAHHBIX, KOTOPYIO rmoyiepxkuBaet BeiopanHas CYB/]
(pa3pabatbiBacTcsi Jiormueckass crpyktypa bBJI). Jlornueckas Mozenb OTpakaeT HH(pOpPMALIOHHOE
COZICp)KaHUE U SIBIISICTCSI OCHOBOM I BcexX momb3oBarenied C (nHpopMaImoHHO-TIOruYecKas MOJICb
BI). Ona onuceiBaer Bcto bJl kak eamHoe 1ienoe, He 3aBHCHT OT KoHKpeTHOM CYBJl u Moxker ObITh
peammzoBana Ha mob6or CYBJl pemsiimonHoro tuma. Tak Kak MONMB30BATEM PA3IMYAIOTCS 0 KJIACCY
pelllaeMbIX UMHU 3a]ia4, TO MX JEeNSAT Ha TPYIIbI 10 MpaBaM JIOCTyNa K onpeneieHHbM vacTsm b/l
OtnenbHOEe JIOTMYECKOe MpeCTaBIeHHE JAaHHBIX JUIS KaKIOro IOJb30BaTeNlsl HA3bIBACTCS BHEIIHEH
MOJICNBIO JaHHBIX WJIH TTOJIb30BATELCKUM Tpe/icTapieHneM. Ha atane (Gu3nueckoro mpoeKTHpPOBaHUS
pa3pabateiBaeTcss ¢uzudeckas moxaenb b/, mpomsBoauTcs BBHIOOpP PpPAMOHAIBLHON CTPYKTYPHI
XpaHEHHUsl JaHHBIX U METOJOB JIOCTyNa K HUM, pa3paboTka mporpamMM U MPUIIOKEHHH, KOTOpHIE
obecnieunBaet BeiOpanHas CYBJI. Ha atom sTane pemrarorcst BOpochl 3PEKTUBHOTO BBITTOJTHEHHS
3arpocoB K BbJ/l. ®dusnueckass Mozenb 3aBUCUT OT KOHKpeTHOH BbiOpanHOW CYBJ] u comepxwur
nHpopmarnuo 0060 Bcex oObekTax b/l (Tabmuiax, mpouemypax, MOIYJSAX, 3ampocax W J1p.) U
UCTIONIb3YEMBIX THIAaX AaHHbIX. OJHA W Ta K€ JIOTMYECKas MOJEIb MOXET ObITh peain30BaHa B
pasHbIX (uznueckux Monensx. Puznyeckoe MPOESKTHUPOBAHUE SIBISIETCA HadyallbHBIM 3TalloM
peamuzauuu BJI. Dxcrnyarauus bJl Haunnaercs ¢ 3anonnenust B/ peanbubiMu nanubiMu. Ha atom
stanie Tpedyercss compoBoxkiaeHue bJl — mpoBeaeHHE KOHTPOJIS LIETOCTHOCTH JaHHBIX,
HEMPOTHUBOPEYUBOCTH, PE3EPBHOE KOMUPOBAHKE, apXUBUpoBaHue. B mpouecce ncnonab3oBanus b/
BBISBJISIFOTCSL HEZOPaOOTKU, MPOUCXOIUT YTOUHEHHE, U3MeHeHue TpeboBanuil k BJl, Bo3MoxkHO,
MPUHUMACTCS PEIICHUE O €€ MOAU(PUKAIIUH.

OnHoli m3 HamOosiee MPOCThIX M momyssipHbIX MC sBIsieTCs cucrema yIpaBiIeHHs Kaapamu
(mepconanom). [Iporiece npoexruposanus b/ paccmotprM Ha nmpumepe pazpaboTku ¢parmenTa Takoi UC.

3. PeqissumoHHbBIN MOAX0] K Opranu3anuu 1aHHbix B B/1.

OObIUHO TPOM3BONIbHAS CTPYKTypa (MOIENb) JaHHBIX Ui ymoOcTBa pabOThl ¢ He
npeoOpa3oBBIBACTCS B COBOKYITHOCTh TPOCTBIX JBYMEPHBIX TaOiWIl. Takoe MpeICTAaBICHUE SIBISCTCS
HanOosee yI0OHBIM U JUIS MOJTB30BaTENs U IS BHIYMCIIUTENBHBIX CUCTEM — OOJIBIIMHCTBO COBPEMEHHBIX
NC ocHoBanbI Ha paboTe ¢ TakuMH Tadumamu. bJ1, KoTopble cOCTOAT U3 AByMEPHBIX TaOJMI] HA3bIBAIOTCS
pensimmonHbIMHU (0T aHr1. Relation — otHomenue). B Teopun npoektupoBanus b1 Tabmuia ¢ naHHBIMA
Ha3bIBacTCi OTHOLIeHMeM. Teopus pemsaumoHHbIX B/[ — 3T0 ciokHas MaremarvuecKkas AUCUUILIMHA,
OCHOBBI KOTOpoW pazpadotan B 70x romax XX Beka wuccnenoBarens J. Komm (CIHIA). OcHoBHas
tepmuHosorust b1 3aBUcHT OT ypoBHS onMcaHus (TEOpUs WM MpaKTHKa), KOHKpeTHoro kiacca CYB/], ot
KaTeropuu noJs3oBaterst. OCHOBHYIO TEPMUHONIOTHIO b/l MOKHO CBECTH B CIISTYIOIIYIO TAaOJIHITY.

Tabmuna 1.
Teopusi /1 Peasiumonnnie b/l (mpakTuka)
Otnomenue (MO) | Tabnuna
Koprex Crpoka (3anucs)
Homen (Atpubyt) | Cronber (Ilome)

IIpumeuyanue. B Teopun Bl coBMecTHO ¢ TepMUHOM ATpUOYT 4acTO yrOTPeOISIOT TEPMHUH
Homen artpubyta. JloMeH — 3TO MHOXECTBO 3HAau€HWU JaHHOTO aTpubyra (Hampumep, [lata
POXAEHUs — 3TO aTpulyT, & MHOKECTBO 3HAUCHHN JaThl POXKACHUS JUISL BCEX CTYJEHTOB I'PYIIIIbI —
JIOMEH aTpuOyTa).

OcHoBHbIE cBOMicTBa pejasinnoHHbIX B/I:

» JIroObIe COBOKYITHOCTH TaHHBIX MPEACTABIISIOTCS B BUJIE IBYMEPHBIX MACCHBOB — TAOJIHIT:

Tab_xomep | ®amunua | Mma | Otuecteo | [Jata_npuema | Mogpazgenenme | HonsHocTb | 06wmit_crax[3apnnara
101 MeaHuge fWuxanun  MeTpoeudy 12/30/95 0T0en CTAaTMCTHEM  FNEBHEIA CHELWANMET 24 25000.00
102 Wlakapoe Ceprefl  [eHHagkeeny 5/23/99 oTAen MapKETHHTE | 3KOHOMUCT 9 Fa00.00
103 NeTtpoea AHHa BnanumupoeHa S/23M05 oToen cTAaTHCTMRM | cneguandcT 1A kaTeropuu 15 10000.00
104 Cokonoe AnnpeR | huxafnoedy 1/1B/05 0ToEN MApKETMHTA  TIAEHEIA CMELWANHMET 21 2500000

105 FoHakoe

Dner

Bukroposud

71504 oTaoen cTaTHCTHEW

SROHOMMWET

10 7500.00



> Kaxnas tabmuua coctouT U3 (PUKCHPOBAHHOTO 4YHCIA CTOJOLOB M HEKOTOPOTO
(TepeMEeHHOT0) YUCIIa CTPOK.

> Kaxnpiii cromben mpencTaBiasieT KOHKPETHBIM arpuOyT (Hampumep, TabenbHBIN
Homep, Gamuust, JlomwkHOCTE U 1p.). CTOMOIBI TAOIUITEI HA3BIBAIOTCS TOJIAMH. {7151 KaXKI0TO OISt
OTIPENIENIAIOTCS €r0 XapaKTePUCTUKU:

"  YHUKaQJIbHOE UM MOJIS;

" THUN MOJs (TUM JaHHBIX, XPAHSIIIUXCS B 3TOM TIOJIE);

= pasmep, hopmat moJs.

> Onucanue moJei, coCTaBisIeMOe pPa3padOTYUKOM, HA3BIBACTCA CTPYKTYPOU WIIH
MaKeTOM TaOINILIBL.
> Kaxnmas crpoka Tabnuipl HasbpiBaeTcs 3amuchio. CucreMa HyMEpyeT 3alluCh I10

nopsiaky: 1,2,3,...n, rme n — oOmiee yucio 3anuceld B TaOiauIe Ha AaHHBIM MoMeHT. KomudecTBo
3anuceil B mpouecce skcrnyatanuu b/l moxer mensthes (ot 0 1o MmuyuinoHoB). KonnuecTBo noseit
U UX XapaKTepUCTUKU MOKHO U3MEHUTh C MOMOIIBIO CIENHUaIbHONW ONepaluyd U3MEHEHUs MaKeTa
(CTPYKTYpBI) TaOIUIIBL.

> OnHO U TO XKe M0JIe MOXKET BXOJUTh B COCTaB HECKOJIBKMX TaOJIUI] OJTHOBPEMEHHO.

B pensunonnbix B/l cBsi3u Mexay TabnuuamMu OCYIIECTBISIOTCS MOCPEICTBOM KIIFOUEBBIX
noyic (mepBUYHBIX KJIK04Yeid). [lepBUUHBIi KUY — 3TO MOJe, 3HaY€HUE KOTOPOTO OJJHO3HAYHO
ofpeneNnseT CTPOKY TaOuuipl (3anuch). [lepBUYHBIC KITIOUM MCIONB3YIOTCS I MACHTH()HUKALIUN
CTpOK B TabJuIle, yCKOpEHUs TIOUCKa 3anucell B TaOmuIle, cBa3biBaHus Tabmul. [lepBuyHbIi K04
MOXET OBbITh MPOCTHIM — COACP)KALINM 3HAUYEHHUS OJTHOTO KAKOTO-TH00 MO TaONULbl (HapuMmep,
TaOenbHBI HOMEpP) WM COCTABHBIM — COJIEP)KALIUM 3HAYEHHs] HECKOJBKHUX MoJied (Hampumep,
@amunust u Jlata poxaenus). Kaxioe 3HaueHHE KIIIOUEBOTO MOJIS B Mpeeiax TaOIUIbI JOKHO
OBITh YHMKAJBbHBIM, T.€. HETIOBTOPSIOMIUMCA. YKa3aHUE MEPBUYHOIO KIIH0Ya — 3TO €IMHCTBEHHBIN
Croco0 OTIMYUTH OJWH JIK3EMIUIAp OOBEKTa OT Jpyroro (OAHY 3alUCh TaOJIUIBI OT JIPYTOi).
OOBIYHO B KauecTBE IEPBHYHOTO KIIFOYa BBIOMPACTCS HEKOTOPBIH YHHUKAIBHBIM YHCIOBOM
uneatudukatop 3anucu: Koo kiuenma, Koo compyonuka, Koo mosapa, Pecucmpayuonnsiii Homep,
TabenvHoui Homep M T.I. Jl7I yCTAaHOBJIEHUS CBSI3U MEXIY IBYMsS TaOJIUIIAMH MEPBUYHBIN KITIOY
OJTHOM TaOIMIIBI MOKET TOOABIIATHCS B IPYTYIO TAOJIMIly B Ka4eCTBE BHEIIHETO KIIIOYA.

OCHOBHOH CMBICIT PEJISIIIMOHHOTO TMOJIXO0Ja COCTOMT B TOM, YTOOBI MpPEICTaBUTh
IPOM3BOJILHYIO CTPYKTYPY JaHHBIX B BHJE IPOCTOM JBYMEPHOM TaOMUIBI MO IpaBUIaM
HOpManu3anuu oTHomeHuid. Hopmasm3auusi oTHOIIEeHUH — 3TO (popManbHBIN ammapar mpaBuil U
OorpaHu4eHudl s ¢GopMHpOBaHUSA TaONMUL (OTHOIIEHHUH), KOTOPBIA IIO3BOJIIET YCTPAaHHTH
nyOnupoBaHWE JlaHHBIX, OOECHEeYrMBAaeT HENPOTUBOPEYMBOCTh XPAaHUMBIX B 0a3ze JaHHBIX,
yYMEHBIIAEeT Tpyao3arpaTel Ha BeaeHue bJ[ (BBog u KOppekTUpoBKYy uHpopmanuu). [lpu
dbopMupoBaHUM TAOMMIIBI, MHCIONB3yd MpaBWia HOPMAIMU3AIMM, CIEAYyeT CTPEMUThCS K
UCKJIIOYEHUIO W3 HEE IO0JIeH, KOTOpblE HE CBSA3aHbl HENOCPEICTBEHHO C IEPBHYHBIM KIIOYOM
tabnuiel. Hanpumep, B Tabnuiyy Kapmomexka MOXHO BKIIOUNTh Koo compyonuxa (WA €ro
TabeNnbHbIN HOMED), Pamunuto, Koo noopazdenenus, CBI3aHHOTO C COTpYAHUKOM U T.1. Ho Adpec
noopaszoenenuss BKJIIOYATh HEIB3sl — 3TO aTpuOyT HE COTPYJIHUKA, a TojapasjaeieHus. Aopec
noopa3soenenus: TOIKEH HAXOIUThCS B TOW TabIuIle, T/ie IEPBUYHBIM KITIOYOM sBIsieTcst Hassanue
noopa3zoenenus uim ero Koo.

Jl1g noBBILIEHMS] TPOU3BOIUTENBHOCTH pensitnoHHble CYBJl Mcnonp3yroT crnenuaibHble
00BEKThI, Ha3biBacMble MHAeKcaMH. WHIeKe ymopsjodyeH MO 3HAYEHUIO KIIOYEBOTO MOJIsA, YTO
MO3BOJISIET CHUCTEME OBICTPO HAXOAWTh HYXHbIEC 3HaueHUs. DaKTUUECKH HHAEKCHAas CTPYKTypa
ABIIsIETCS «oriaBieHneM». Ho unaekcupoBanue 3amenisieT oOHOBJIEHHE 3anucedl. B pensunoHHbIX
CYB/] Tabnuiibl Bceraa MHASKCUPYIOTCS 110 MO0 (TI0JISIM) MIEPBUYHOTO Kitoya. MOYKHO co3/71aBaTh
JIOTIONTHUTEJIbHBIE MHJIEKChl JJII YCKOPEHHsS TIOMCKa U BBINOJHEHHS OCHOBHBIX 3aIPOCOB.
Hanpumep, npeanonaraercss ocymecTBiATh mouck uHpopmamu B b/l mo @amMunuu coTpyaHuKa,
TO HY)KHO MpEABAapUTEIbHO CO3JaThb WMHIEKC (IIPOBECTH HMHAECKCHPOBAHHE TaOJIUIBI) MO MOJIO
daMuiHst, KOTOPBIH YIOPSIIOYUT 3aUCH B TAOJIUIIE 110 3TOMY ITOJIIO.
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OnHO W3 BKHEUIIIMX TOCTOMHCTB PEIISIIMOHHBIX 0a3 JaHHBIX COCTOUT B TOM, YTO MOXKHO XPaHUTh
JIOTMYECKH CTPYIIMPOBAHHbBIE JaHHBIE B Pa3HBIX TaOJIUIIAX U 331aBaTh CBSI3M MEXTy HUMU, OOBEIUHSIS UX
B eaIMHYIO 0a3y. JI7st 3a1aHust CBSI3M TaOUIIBI JOJDKHBI UMETh TIOJIS C OJJMHAKOBBIMU MMEHAMH WITH XOTSI OBI
C onuHaKoBbIMH (hopMaramu JaHHBbIX. CB3b MEXKAY TaONMMIIAMH YCTAHABJIMBAET OTHOIICHUS MEXTY
COBIAJAIOIIMMU 3HAYEHUSAMH B 3THX MOJAX. Takas opraHu3aiys JaHHBIX [O3BOJISIET YMEHbBILATh
M30BITOYHOCTD XPAaHUMBIX JJAHHBIX, YIIPOILAET UX BBOJ U OPraHU3aLINIO 3aIIPOCOB U OTYETOB.

B pensmmonnsix b1 mis ykazanus B3aumonenctBrs Mexy MO (tabnuiamu) UCTIONB3YeTCs TPH
BUA cBs3el: OMMH-KO-MHOrUM, MHOIrMe-KO-MHOTUM 1 OIMH-K-0THOMY.

CBs3p OIUH-KO-MHOTHM — HauOOJIee YacTO WCIOIB3YEeMBI THIT CBS3M MEXKAy TaOnwiamu. B
TAKOH CBSI3M KKIOW 3aImicH B TaOaMIle A MOMKET COOTBETCTBOBATL HECKOJIBKO 3amMcel B Tadimie B, a
3anuch B Tabwie B He MoxxeT uMeTh OoJiee OHOM COOTBETCTBYIOLIEH eif 3armucy B Tabiuiie A. Hampumep,
OJTHOMY 3HAYEHUIO OdomicHocmuy W3 Tabmuipl /Joncnocmu compyoHUKo8 COOTBETCTBYET HECKOJIBKO
3anmceit u3 Tabmmibl Kapmomeka, conepikaiiieli aHKeTHbIE TaHHbIe paOOTHUKOB MPEIPUSTHS (HECKOIBKO
COTPYJHHMKOB MOTYT PabOTaTh B OJHOM W TOW K€ JIOJDKHOCTH), M HAOOOPOT, KAKIOMY COTPYIHHKY
COOTBETCTBYET TOJBKO OJTHO 3HAUEHUE JOJDKHOCTH.

[Tpu cBs3u OAUH-K-0JHOMY 3aMKCh B TaOIHIIE A MOXKET UMETh HE 00JIee OJTHOM CBA3aHHOM
3amucu B Ta0nuie B 1 Ha000pOoT. DTOT TUM CBSI3U UCIIONB3YIOT HE OYE€Hb YacTO, TOCKOJIBKY TaKHe
JaHHbIE MOTYT OBITH IOMEIIeHbl B OAHY Tabnuiy. CBsi3b ¢ oTHomeHueM OIMH-K-0JHOMY
MPUMEHSIIOT JIJISl pa3/IeIeHUs] OUY€Hb IMIMPOKUX TAOIUII, IS OTACNICHUS YaCcTH TaONHIIBI B IEX €
3aIUTHI, a TaKXKe U1 COXPAHEHUs CBEIEHUI, OTHOCAUIMXCSA K MOJAMHOXKECTBY 3aluceil B rJIaBHOM
tabnuue. Hanpumep, ecu aHKETHBIE TaHHBIC HA COTPYIHUKA XpaHATCs B Tabnuie Kapmomeka, a
3HaYeHHE €ro BBIPAOOTKH — B JApyroil Ttabmuue Bwipabomka, To MeXAy STUMH TaOIHIIAMU
YCTaHABIIMBAETCA CBSI3b OJJUH-K-OJHOMY.

[Ipu cBsa3u MHOrHe-KO-MHOTMM OJIHOW 3amucy B TaOiauIe A MOXET COOTBETCTBOBATH
HECKOJIbKO 3amucel B Tabauie B, a ogHoii 3anucu B Tabnuie B — HECKOIBKO 3amuceid B Tabnuie A.
Takast cxema peaqu3yeTcs TOJHKO C MOMOIIBIO TPEThEel (CBA3YIOMICH) TaOIHIIBI, KIIFOY KOTOPOM
COCTOMT TIO KpaiflHeW Mepe U3 JIBYX MOJEH, OJHO M3 KOTOPBIX SBISETCS OOIUM ¢ Tabiuuiel A, a
Ipyroe — oduwmM ¢ Tabnuiei B.

[py npoeKTMpOBaHNH PEISIIIMOHHBIX TAOIHI] PEKOMEHTYETCS TIPUICPKUBATHCS CIISTYFOIIMX TIPABIIT:

" ONpeneauTh B TaOyWlle TOoJe MEePBUYHOrO KIoya — YOeAMTbCs, 4YTO 3amuceil ¢
OJIMHAKOBHIM 3HAYCHUEM KJII04a B Ta0yuile He OyeT;

" ecllM TEPBUYHBIM KIIIOY HE MpocMaTpuBaercs (ero TPYIHO OMpPENeiInTh), MOIyMaTb,
MPABUIILHO JIK TIOJI00OpaH COCTaB MOJIeH TaOIHUIIbI,

" eCcllM NEPBUYHBIM KIIIOY OMpEJeNieH BEpHO, K HEMY MOXHO T00aBISATh JIIOObIE aTpUOYTHI,
HEIMOCPEICTBEHHO 3aBUCSAIIUE OT KJII0Ya;

" eCM TpU  TpPocMoTpe mnoarotoBieHHoW bJ[ oOHapyxkuBaeTcs B JByX Tabiuiax
OJIHOMMEHHOE I0JIe, KOTOPOE HE SBIICTCS MEPBUYHBIM KIIFOUOM HU B OJIHOM U3 3TUX TAOIUIL, - 9TO
ommnbOka Hopmanuzauu. CucreMa He CMOKET KOHTPOJIMPOBATh COTJIACOBAHHOCThH TaKUX IMOJIEH.

JlocToMHCTBA peISIHUOHHON MOJEJN TaHHBIX:

* [IpocToTa ¥ 1OCTYIHOCTD IS IOHUMaHUsI KOHEYHBIM MOJIb30BATEIIEM.

* [Ipy npoexTUpOBaHUU PEIALUMOHHBIX bJl MpUMEHSIOTCA CTpOrue IpaBujla, OCHOBAaHHBIE
Ha MaTeMaTU4YeCKOM aIlapare.

* He3aBUCUMOCTh JaHHBIX — MPU HU3MEHEHUU CTPYKTypbl BJ| M3MeHeHus, BHOCHUMBbIE B
MPUKJIAIHBIE TPOTrPAMMBbI, MUHUMAJIbHBIL.

= J[7s MOCTPOCHHUS 3amPOCOB M HANMCAHHS MPUKIATHBIX MPOrpaMM HET HEOOXOIUMOCTH
3HaHUS KOHKPETHOW opranu3anuu bl Bo BHEIIHEN aMsITH.

Hepocrarku peasiiuOHHON MOJIEIH.

» PemsiionHas Moziens b/l nmeer Gonee HM3KYIO CKOPOCTh JIOCTYMNA K JTAHHBIM IO CPAaBHEHHIO C
JPYTUMH MOJIEIISIMH U TpeOyeT O0IIbIIOro 00beMa BHEIIHEH MaMsTH BBIYUCIUTEIEHON CUCTEMBL.

» Eciii B pe3ynbTaTe JIOTHYecKoro npoektupoBanus b/l momydaercs GoJboe KOJIMYECTBO
TaOJIUII, TO ATO 3aTPYIAHSIET MIOHUMAHUE CTPYKTYPHI JAHHBIX.

= He Bcera npeaMeTHyYO 00J1acTh MOXKHO MPEJCTAaBUTh B BUAC HAOOpa TaOuII.
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1. 7 JJekuusi Nel3, 14 (4 gaca).

Tema: «CucremMbl ynpasJjeHusi 6a3aMu JaHHBIX)

1.7.1 Bonpochl JieKIum:

1. O6mue cBotictBa CYB]]

2. O0o6mIeHHas cxemMa oOMeHa JaHHBIX ¢ ucnonb3oBanueM CYB/]
3. TunoBsle nH(pOPMaAITMOHHBIE TIpOLIEAYpPHI, peanu3zyembie CYB/]

4. O6mme cBenerns o CYB/]

1.7.2 KpaTkoe coaep:kaHue BONPOCOB:

1. O61mme cBoiicrea CYBJ/I.

BJI — 3T0 enuHOE XpaHWIHKILE JaHHBIX, KOTOPOE OAHOKPATHO OMpPEAEIAeTCs, a MOCIE ITOTO
MHOTOKPAaTHO HCIIOJb3YETCS Pa3HbBIMU IOJb30BATEISAIMUA Il YAOBJIETBOPEHUS BO3HUKAKOLIUX
MHOT000pa3HbIX MOTPeOHOCTEH B HH(OPMAIIHH.

NC moxer ObITh

- OJTHO- UJTU

- MHOT'OTIOJIb30BaTEIbCKOM.

JlaHHbIe MOTYT OBITH OPraHW30BaHbI B OJHY WK Heckoibko b/, nanusie B B/ MoryT ObITH
MHTETPUPOBAHHBIMU (0OBEIMHEHHE HECKOJBKHUX OTAEIbHBIX (DaljIOB NAaHHBIX, MOJHOCTHIO WU
YaCTHUYHO HE TEPEKPHIBAIOMIMXCS) W OOMMMH (MCHOJB30BaHUE OTICIBHBIX 00JacTel JaHHBIX
HECKOJIbKUMH T0JIb30BATESIMU AJIs1 Pa3HBIX LeJeil).

Wndpopmanus nomkHa OBITh OpPraHU30BaHa TaK, YTOObI 00eCHEYnTh MUHUMAIBHYIO
u30bITOYHOCTH. B/l comaep uT nHGOpMAIUIO O JaHHBIX, IPUHATYIO HA3bIBaTh «METaJaHHBIMUY». B
COBOKYITHOCTH OIMCaHUS BCEX JIAHHBIX OO0pa3yloT CJIOBaph JaHHBIX, OOECICUYUBAIOIINN
HE3aBUCHMOCTh JaHHBIX OT MPUJIOKEHUN. /laHHBIE OJKHBI OBITH JIOTUYECKH CBS3aHbBI, JUJISl YETO
OTIPEeNIeNAIOT OOBEKTHI (TO, O YeM HEOOXOAMMO XpaHUTh MH(OPMAIIMIO) U UX CBOMCTBA (TIPOCTHIE U
CJIOJKHBIE), @ 3aTE€M BBISBIISIOT CBSI3M MEXIY HUMHU (TO, YTO OOBEAUHSET IBa UK O0JIee 0OBEKTOB,
OHM TaKXe SBIISIOTCS YaCcThbIO JaHHBIX U XpaHaTcs B B/1).

OcnoBHsle cBocTBa B/I;

- LlenoctHOCTS (B Kak1blil MOMEHT BpeMeHH cyluecTBoBaHus b/l cBenenus, conepkaiuecs
B HEM, JOJKHBI OBITh HEMPOTUBOPEYHBHI),

- BoccranaBnuBaeMocTs (JlaHHOE CBOWMCTBO MpeAroiaraeT BO3MOXHOCTh BOCCTAHOBIICHUS
b/1 nocie c60st cucTeMbl WU OTAENbHBIX BUOB MIOPYU CUCTEMBI),

- besomacHocTh  (mpenmosiaraeT  3amUTy  JaHHBIX  OT  MPEAHAMEPEHHOTO U
HENpeIHAMEPEHHOTO 10CTYIa, MOAU(PUKALUN WIH Pa3pyLICHUs),

- DddekTUBHOCTH (COYeTaHNEe MUHUMAIBHOTO BPEMEHH PEAKIIMU Ha 3aIPOC MOIh30BATEINS U
MUHHUMAJIbHON TTOTPEOHOCTH B TIAMSITH),

- IlpenenpHble pa3Mepsl U HKCILTyaTallMOHHBIE OTPAHUYECHUSI.

K ocroBHEIM cBoticTBaM CY B/l u 6a3bl JaHHBIX MOKHO OTHECTH:

- OTCYTCTBUE AYOJMPOBAHUS JAaHHBIX B PA3IMYHBIX OOBEKTaX MOENH, 00ecTEunBaromee
OJIHOKPATHBIN BBOJ JAHHBIX U IPOCTOTY UX KOPPEKTUPOBKU;

- HEMPOTHUBOPEUUBOCTH IAHHBIX;

- eocTHOCTh B/I;

- BO3MOXHOCTh MHOTOACIEKTHOTO JIOCTYTIA;

- BCEBO3MOXHbIE BBIOOPKM JaHHBIX M HX HCIOJB30BAHHE PA3IMUYHBIMU 3aJadyaMHu U
MPUIOKEHUSIMHU T10JIb30BATEIS;

- 3alMTa M BOCCTAHOBJIECHME JAHHBIX IPU aBAPUUWHBIX CHUTYalWsX, annaparHbIX U

MPOrPaMMHBIX COOSIX, OIMIMOKAX TIOTB30BATENS;
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- 3amMTa JaHHBIX OT HECAHKIMOHMPOBAHHOIO JOCTyla CpEICTBaMU pa3rpaHUUEHUs
JIOCTYIIA JUIsl pa3JIMYHBIX MTOJIb30BATEINECH;

- BO3MOKHOCTh MOJM(HKAIIMK CTPYKTYPhI 0a3bl JaHHBIX 0€3 MOBTOPHOM 3arpy3KH JIaHHBIX;

- o0ecrniéueHrWe HE3aBUCHUMOCTH MPOrpaMM OT JAaHHBIX, IIO3BOJISIONIEH COXpPaHUTh
IPOTPaMMBbI ITPH MOU(UKAIIUN CTPYKTYPHI 0a3bl TaHHBIX;

- peopraHuzaiys pa3MelIeHUs JaHHBIX 0a3bl HA MalUIMHHOM HOCHUTEJE ISl YIy4IlIeHUs
00BEMHO-BPEMEHHBIX XapakTepucTuk b/l;

- Hajgu4Me A3blKa 3alpoCOB BBICOKOIO YPOBHS, OpPUEHTUPOBAHHOTO HAa KOHEYHOIO
NI0JIb30BATENsl, KOTOPBIA 0OecnéunBaeT BbIBO MHPOPMALKMU U3 6a3bl JaHHBIX IO JIIOOOMY 3ampocy
U TIPEIOCTABIICHUE €€ B BUJIE COOTBETCTBYIOLIUX OTUYETHBIX (hOPM, YIOOHBIX AJIs OJIB30BATENS.

CVYBJl sBnsieTcs OCHOBOM CO3[aHMS NPAKTHYECKUX IPHIOKEHUH TI01b30BaTENs IS
Pa3IUYHBIX MIPEIMETHBIX 00acTei.

Kputepun Boibopa CYB/l nons3oBareneM. Beioop CYB/] st mpakTHUeCKUX MpUIIOKEHUH
M0JIb30BATEJIEM ONpPEesieTCs MHOTUMHU (DaKTOpaMH, K KOTOPBIM OTHOCSTCS:

- AMeIolIeecss TeXHUYECKoe W 0a30Boe IMporpaMMmHoOe obecnéueHue, ux KOoH(Uryparwus,
onépaTuBHas U AUCKOBas MaMsATh;

- OTpeOHOCTH pa3pabaThIBAEMBIX MPHIIOKEHHU OIH30BATEIS;

- TUI TOAJEP>KUBAEMOM MOJENM MaHHBIX, cnéuuduka MpeaMeTHON o0JacTH, TOMOJOTHUs
UH(POPMALIMOHHO-JIOTHYECKONW MOJIEIH;

- TpeOOBaHUs K MPOU3BOIUTEILHOCTH MIPU 00pabOTKE JaHHBIX;

- Hamnune B CYB/] HeoOXxomuMbIxX (yHKITMOHATBHBIX CPEICTB;

- Hayuure pycuduiuposannoii Bepcun CYB/];

- ypoBeHb KBanM(uKauuu monb3oBaresnied M Hanmuuue B CYDBJ] AManoroBbIX CpencTs
pa3paboTku u padot ¢ B/I.

CYBJl — »T0 mporpamMMmHOe OOecledeHHe, ¢ MOMOILIBI0 KOTOPOTo IOJIb30BAaTENd MOTYT
ONpeeNaTh, CO3[JaBaTh W TMOJAJEPKHUBATh 0a3y JaHHBIX, a TaKKe OCYLIECTBIATh K HEH
KOHTPOJIUPYEMBIN JOCTYII.

Paznmuuarorcs aBa kimacca CYBJl — cuctemsl 001ero Ha3HaueHus (He OPUEHTHPOBAHBI Ha
KaKyl0-IM00 KOHKPETHYIO MPEAMETHYI0 00J1acTh, 00J1a1al0T CPEeACTBAMU HACTPOMKHU Ha paboTy ¢
KOHKpeTHOU B/l B yCIOBUSIX KOHKPETHOTO MPUMEHEHHUS, PEAUTH3YIOTCS KaK MPOTrpaMMHBIA POIYKT,
CHOCOOHBIN (DYHKIIMOHMPOBATh HAa HEKOTOpOM Moaenu DBM B ompeneneHHONW omneparmoHHON
00CTaHOBKE) W CICIHAIM3UPOBAHHBIC CHUCTEMBI (BeChbMa TPYAOEMKHH TIpOIecC, K KOTOPOMY
npuOeraroT, B UCKIIOUUTENBHBIX CUTYaIUsX).

B mpomnecce peanmmzanuu cBoux (ynkimuit CYBJ] mocTosHHO B3amMonaelcTByeT ¢ 0a3oi
JaHHBIX W € JpYrMMM IPUKJIAJHBIMA  IPOrpaMMHBIMM  IHPOAYKTaMHM  I0JIb30BaTels,
npeIHa3HauYeHHBIMU JJi paboThl ¢ faHHOM B/ 1 Ha3pIBaeMbIMU MPUIIOKEHUSIMHU.

CVYDB/l Bkito4aeT S3bIK ONPEENIECHUS JAHHBIX, C MOMOILBIO KOTOPOTO MOYKHO OINpPEAEIUTh
0a3y JaHHBIX, €€ CTPYKTYpy, THIBl JaHHBIX, a TaK)Ke CpEICTBa 3a/laHus OTPaHUYECHUU Ui
XpaHUMO# HH(pOpMAIUH.

CVYB/l mo3BoisieT BCTaBIATh, YAAIATHb, OOHOBJISITH M HM3BIEKaTh HMHGOpPMAIHMIO W3 0a3bl
JAHHBIX IOCPEJICTBOM SI3bIKa YIIPABJICHUS JaHHBIMU (SI3bIK 3aIIPOCOB).

bonasmuacTBO CYB/] MOryT paboTarh Ha KOMIBIOTEpAX C pa3HOM apXUTEKTYpPOH W IO
Pa3HBIMH OIIEPALIMOHHBIMU CUCTEMAMH.

MHOromojiab30BaTeILCKIE CYB[ HMEIOT JOCTaTOYHO pa3BUTHIC cpeacTBa
agmuHuctpupoBanus b/I.

CVYB/l nmpenocTaBisieT KOHTPOJIUPYEMBIM TOCTYyN K 0a3e NaHHBIX C MOMOIIBIO CHCTEMBI
oOecrieyeHuss OE30MACHOCTH, CHCTEMBbl TOIJEPKKU IEJIOCTHOCTH 0as3bl JaHHBIX, CHCTEMBI
YOpaBJICHHUS TapajuieIbHON paboTON MNPUIOKEHUN, CHCTEMbl BOCCTAHOBIICHUS, JOCTYITHOTO
MOJIb30BATENSIM KaTalora, COIepIKalllero ornrucaHne XpaHUMO# B 0a3e NaHHBIX WHPOpMALIUH.

Kommnonentst CYB/I - 310 mannbpie (Hambosee BaxHbI KoMmoHeHTOM cpeasl CYB]I, paau
o0IIeHusT ¢ HUMH Ha JOJDKHOM YpOBHE TpeOyeTcs Haluyhe OCTaJbHBIX KOMIIOHEHTOB, OHHU
BKJIIOYAIOT B ce0s MMeHa, TUIbl M pa3Mepbl 2JIEMEHTOB JaHHBIX, UMEHA CBsI3€d, OrpaHUYCHUS
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[EJIOCTHOCTH JIaHHBIX, UMEHA 3apeTUCTPUPOBAHHBIX MOJB30BATENCH M WX MpaBa MO JOCTYMy K
JaHHBIM, HCIIONb3yeMble HWHICKCHl W CTPYKTYpbl XpaHEHHUs), I[OJIb30BATEIH, amnapaTHOEe
oOecrieyeHue (310 HAOOP PU3UUECKUX YCTPOUCTB, HA KOTOPBIX CYLIECTBYIOT 0a3a nanHbix, CYB/l n
npyrue kKommoHeHThl MC, OHO JOMKHO COOTBETCTBOBATh TPEOOBAHMSAM MCIOJIB3YIOIICH €ro
opraam3aiuu, CYBJl, BJl. DTo MOXeT OBITh OJAMH TEPCOHAIBHBII KOMIBIOTEp WU CETh),
nporpammuoe obecrieuenue (OC, mporpammuoe obOecrieuenue camori CYBJl, mnpukinamabie
IIPOrpaMMBl), IPOLIEAYPHI.

Cpenu mosb3oBarenied b/l MOKHO BBIIEIUTH YEThIPE KATErOPHH JIMI[: aAMUHUCTPATOPHI
JTAHHBIX (OTBEYAIOT 32 KOHIENTYAITbHOE U JIOTHYECKOE MTPOSKTUPOBAHKE 0a3bl JaHHBIX, YIIPABICHHE
JAaHHBIMU, Pa3pabOTKy U COMMPOBOXKIECHUE CTAHIAPTOB, OU3HEC-TIPABIII M JICTIOBBIX MPOIIEAYp) U 6a3
JAHHBIX (OTBEYAIOT 3a (PU3UYECKOEe MPOCKTHUPOBAHHE M (U3MUECKYIO pean3aluio 0a3bl JaHHBIX,
obecrneyenne  0€30ITaCHOCTH M IEJOCTHOCTHM  JAaHHBIX, oOOecIeYeHue  MaKCHUMaJIbHOM
MIPOU3BOUTEIILHOCTH TIPUIIOKEHUH ), pa3paboTunku 6a3 JaHHBIX (TPYIIa MOIb30BaTeNel, KOTOpas
(GYHKIIMOHUPYET BO BpeMsl MPOEKTUPOBAaHHWA, CO3JaHHUS W pEOpraHu3aluu 0a3bl JAaHHBIX U
pPE3yNIBTaTOM JESATEIILHOCTH KOTOPOH SBIISIETCS XOPOIIO CIpoeKTUpoBaHHAs bJl, oHu mensTcs Ha
pa3paboTUYUKOB JIOTHUECKOW W ¢usnueckoir BJI, mepBple 3aHUMAIOTCSl BBISIBICHUEM OOBEKTOB, MX
CBOWMCTB W CBSI3ed MEXIy HUMH, BTOphIE — pa30uparoTcs B (YHKIIMOHATHHBIX BO3MOKHOCTSIX
CYB/l), mnpukinagHbie TPOTrPaMMHUCTHI (pa3pabaThIBalOT MPHUJIOKEHUsS, MPEIOCTABIISIONINE
MOJIb30BaTENSIM HE0OX0UMbIe MM (YHKITMOHATBLHBIE BO3MOXKHOCTH ), KOHEUHBIE TIOJIb30BaTeNH (T€,
JUISL KOTO TIPOCKTUPYETCs, co3/aeTcs u noaaepxkusaercs bJl).

2. O6001meHHast cxeMa 00MeHAa JaHHBIX ¢ Hcnoab3oBanueM CYB]/I.

CVB]l — cnenuanu3upoBaHHBIE NPOrPaMMHBIE CPEACTBA, NpEJHA3HAYCHHBIE IS
OpraHu3aly U BeJeHus 0a3 TaHHBIX.

CYB/ ucnons3yercs anst odecrnieyeHus 3¢ (HEeKTUBHOTO JOCTyMa K 0a3e TaHHBIX CO CTOPOHBI
nporpamm (IPeAOCTaBICHHE TOJIBKO HeoOXoauMon nHpopMaIui, 00ecrieueHne He3aBUCUMOCTH OT
BO3MOXHBIX H3MEHEHHE B CTPYKType TOM yacTh 0a3bl JAaHHBIX, KOTOPYIO HE o0pabarhiBaeT
porpaMma), Mo CYIIECTBY OHA HCIIOJHSAET (PYHKIMHM ONEpPAIMOHHON CUCTEMBI IO YIPaBICHHUIO
naHHbIMHA. CXeMa WILTIOCTPUPYET 3TO MOJI0KEHHE.

B 3aBucumoctu ot cmocob6a B3aumopeiictBus CYBJ[ m mporpammsl 00paboTku auO0 B
nporpaMMy IepeaeTcs oyepesHas 3amuch TpeOyeMOoW CTPYKTYphl, HE 3aBHCUMO OT TOTO, IJie
¢usnueckn B bBJ] pacmonoxxeHbl AaHHBIC, COCTaBIAIONIME TPeOyeMyIO CTPYKTYpy, JTUOO mJis
IPOTPaMMBbI CO3/1a€TCsl BpEMEHHBIH (haiin TpeOyeMoii CTPYKTYpBI.
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1. CYB/I BKIIIOYAET SI3bIK ONPEEIICHUS JaHHBIX, C TIOMOIIBI0 KOTOPOT0 MOYXHO OIPENEIUTh
0a3y [JaHHBIX, €€ CTPYKTYpy, THIBl JaHHBIX, a TaK)Ke CpEICTBa 3a/laHus OTPaHUYECHUU I
XpaHUMO# HH(pOpMAIUH.

2. CYB/] mo3BoJisieT BCTaBIATh, yAAIsATh, OOHOBJATh M HM3BJIEKAaTh MH(OpMAINIO W3 0a3bl
JTAHHBIX MMOCPEICTBOM SI3bIKa YIPABIICHUS TaHHBIMU.

3. bonpmmacTBO CYBJ] MOTyT paborarh Ha KOMIIBIOTEpPAX C Pa3HOM apXUTEKTYPOU W TIOJ
Pa3HBIMH OINEPAIMOHHBIMUA CHUCTEMaMH, MpPUYeM Ha paboTy MOJb30BaTENs THI IUIATHOPMEI
BIIMSIHUSI HE OKA3bIBAET.

4.  MHOromnoiab30BaTeIbCKUE
agMuHUCTpUpoBanus b/I.

5. CYB/l nmpenocraBiseT KOHTPOIUPYEMBIN JOCTYH K 0a3e JaHHBIX C TOMOIIBIO:

CHCTEMBI 0OecrieueHus 0€30IMacHOCTH;

CHCTEMBI TIOJICP’KKU LEIOCTHOCTU 0a3bl TaHHBIX;

CUCTEMBI YIIpaBJIEHUS MapalieIbHON paboTOM MPUIIOKEHU;

CUCTEMBI BOCCTAaHOBIJICHHUSI.

CYBJl cocToUT M3 HECKOJIBKHX IPOTPAMMHBIX KOMIIOHEHTOB (MOJYJICH), KaXAbld W3
KOTOpBIX NpEeAHAa3HAueH IS BBINOJHEHUS ONpeleleHHOoM onepauuu. Ha cxeme Takke mokasaHo,
kak CYB/I B3auMoaeicTBYeT C IPYyruMHU MPOrPaMMHBIMU KOMITIOHEHTAMHU, HAIPUMEP C TAKUMU, KakK
MOJIb30BATENbCKHE 3alpoChl M METOAbl JocTyma (T.e. METOHIbl YyHpaBieHHs —Qaiinamu,
UCIOJIb3YEMbI€ ITPU COXPAHEHHUH U W3BJICUCHHUH 3aMHCEN C TaHHBIMH).

IIpoyeccop 3anpocog. 910 ocHoBHOW KoMIioHEHT CY B/, koTopslif mpeoOpa3yeT 3anpock B
MOCIIE0BATENHHOCTh HU3KOYPOBHEBBIX HHCTPYKIUHN AJIs1 KOHTpOiepa 6a3bl JaHHBIX.

CVYBJl wuMelT [0CTaTOYHO  pa3BUTHIE  CPEICTBA

TporpanmEcTeL Moz oBaTe ART
[TprEnamre Cxenta Baser
T2 O} AMMECTEI SATpOCHT BAHEEIX
I 1
v L ¥
CYVEN
Mpenpomeccop Mpoueccop FonorooaTop
DL FATIPCOE \ DL
OB eKTHED KO Fonrpomep Gaser “—P Fourpomep
I 0T AMMET AAHHETY CIOE&pA
¢ ¥
IleToger Ao Ty Kontpomep /
I ihafmmoE
CHIC TERHBIR
By depsr Ease1 garmm: i
CHCTEMHEIH KaTAIOT

OCHOBHBIE KOMIIOHEHTHI TUITMYHOH CHCTEMBEI YIIPpaBJICHUA O6azaMu JaHHBIX

Konmponnep 6a3vl  Oamnbix. ITOT KOMIIOHEHT B3aMMOJEHCTBYET C 3aIlylICHHBIMH
NOJTB30BATESIMA  TIPUKJIATHBIME TIporpaMMaMu U 3ampocaMu. KoHTpomutep 0a3bl  JaHHBIX
NPUHUMAET 3alpOChl U TMPOBEPsieT BHEIIHHE M KOHIENTYaJbHBIE CXEMbI Ui OMpPEIENCHHs TeX
KOHILIENTYaJbHBIX 3alHCEH, KOTOpble HEOOXOOMMBI Ui yJOBJIECTBOPEHHS TpeOOBaHWI 3ampoca.
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3areM KOHTpoJuIep 0a3bl JaHHBIX BBI3BIBACT KOHTPOJUIEP (DAIIOB JUIS BHIOJHEHHS MOCTYIUBIIETO
3arpoca.

Konmponnep ¢paiinog manunynupyer npeaHa3sHAuYCHHBIMH I XpaHEHUs JaHHbIX (aiinamu
U OTBEUaeT 3a pacnpeziesieHue JOCTYIHOTO AUCKOBOro npocTtpaHcTBa. OH CO37aeT U MOJAePKUBAET
CIIMCOK CTPYKTYp M HHJEKCOB, OIIPENEICHHBIX BO BHYTpeHHEHl cxeme. Eciau ucnonb3yrorcs
XeIIUpPOBaHHbIE (ailibl, TO B €ro 00s3aHHOCTU BXOJIUT U BBI30B (DYHKIMH XEIIMPOBAHUS IS
reHepanuu ajapecoB 3anuceil. OgHako KOHTposuiep (paidaoB He ympaBiseT PU3NYECKUM BBOJIOM H
BBIBOJIOM JIAaHHBIX HEMOCPEJCTBEHHO, a JHIIb IEpelaeT 3alpochl COOTBETCTBYIOIIMM METOJaM
JOCTYTA, KOTOPBIE CYUTHIBAIOT JaHHBIE B CUCTEMHbIE Oy(dephl MITH 3alMChIBAIOT UX OTTYIA HA JMCK.

Ilpenpoyeccop szvika DML. D1oT MOmIynb mpeoOpa3yeT BHEAPCHHBIC B IPUKIIAIHBIC
nporpammbl DML-omepatopbl B BBI30BBI CTaHAAPTHBIX (QYHKIMK 06a30Boro s3bika. J{ns reHepauuu
COOTBETCTBYIOLIETO Koja npemnpoueccop si3bika DML nomkeH B3auMoJelicTBOBATh € MPOILIECCOPOM
3aMpoCoB.

Komnunamop sizeitka DDL. Kommnunsatop si3eika DDL npeo6pazyer DDL-komanb1 B HaO0p
TaOJIMII, COAEPIKAIINX METaJaHHble. 3aTeM 3TH TaOJMIIbI COXPAHSIIOTCS B CUCTEMHOM Kartajore, a
yIpasisiomas HHpopMaIus - B 3aroyioBkax (aiyioB ¢ TaHHBIMH.

Koumponnep crnosapsi. KonTposiep cioBapsi ynpasisieT JOCTYIIOM K CHCTEMHOMY KaTaJloTy
u obecrnieunBaeT pabotry ¢ HUM. CHCTEMHBIN KaTajor JOCTYNEH OOJBIIMHCTBY KOMIIOHEHTOB
CVYB/L.

Huxe mnepeunciieHbl OCHOBHBIE MPOTpaMMHBIE KOMIIOHEHTHI, BXOJSIIME B COCTaB
KOHTpoJuIepa 6a3bl JaHHBIX.

Koumpone npaé oocmyna. ITOT MOAyNb MPOBEPSET HATUYME y JAHHOTO IOJIb30BATENs
MIOJTHOMOYHH [ BBITIOJIHEHUS 3aTpeOOBaHHOM OMepalyy.

Ilpoyeccop romano. llocne NpoOBEpKH MOJHOMOYUIN TMOJB30BATENS MAJI BBIOJHEHUS
3aTpeOOBAHHOM Omepalnuu yrnpaBieHHE NePeaaeTcs MPoLueccopy KOMaHI.

Cpeocmea konmpons yenrocmuocmu. B ciiydae orneparuii, KOTOpble U3MEHSIOT COAEPKUMOE
0a3bl TaHHBIX, CPEICTBA KOHTPOJIS LIETOCTHOCTH BBIOJIHSIOT MPOBEPKY TOTO, YAOBIETBOPSET JIU
3aTpeOOBaHHAas ONEpalys BCEM YCTAaHOBJIEHHBIM OTPAHMYEHUSM MOAIEPHKKHU LIETOCTHOCTH JAHHBIX
(HampuMmep, TpeOOBaHUM, YCTAHOBJICHHBIM JUIs KIIOUEH ).

Onmumuzamop  3anpocog. ITOT MOIYJIb ONpeAeNseT ONTUMAIbHYIO CTPATErHio
BBITIOJIHEHMS 3a1poca.

Konmponnep mpanzaxyuti. 10T MOAYIH OCYIIECTBISIET TpeOyeMyr0 00pabOTKy omeparui,
NOCTYNAIOMIUX B IPOLIECCE BBIIIOJIHEHUS TPAH3aKIUH.

IInanuposwux. ITOT MOIYNb OTBEYaeT 3a OCCKOH(IMKTHOE BBIMOJHEHHE MapauieIbHBIX
orepaunii ¢ 6a30if maHHBIX. OH YyIpaBiIsSeT OTHOCUTEIBHBIM MOPSAKOM BBIIIOJIHEHUS OMNEpPaIHid,
3aTpeOOBaHHBIX B OTJEJIbHBIX TPAH3AKIUSX.

Konmponnep 6occmanognenusi. ITOT MOJLyJb TapaHTUPYET BOCCTAHOBJICHHUE Oa3bl TaHHBIX
JI0 HEMPOTHUBOPEUYMBOTO COCTOSHUS NPU BO3HUKHOBEHHMHU cOoeB. B yacTHOCTH, OH OTBe4aeT 3a
(uKcauio 1 OTMEHY pe3yJIbTaTOB BBIOJIHEHUS TPAH3AKIIHA.

Koumponnep 6ygepos. ITOT MONylb OTBEUAET 3a MEPEHOC AAHHBIX MEXAY ONEpaTUBHON
NaMsATbi0 M BTOPHYHBIM 3allOMHHAIOUIMM YCTPOMCTBOM - HAallpUMEp, KECTKUM JHUCKOM WIH
MarHuTHOM JsieHToW. KoHTposiep BoccTaHOBIEHHS W KOHTpoyuiep OydepoB wuHorma (B
COBOKYITHOCTH) Ha3bIBalOT KOHTPOJIJIEPOM JIaHHBIX.

Jlna BoruiomieHus 0a3bl JaHHBIX Ha (PU3UYECKOM YpOBHE MOMHMO INEPEUYHUCICHHBIX BBIIIE
MOJyJiell HY)XHbI HEKOTOpBIC APYrHe CTPYKTYpbl AaHHBIX. K HUM OTHOCATCS (ailfipl JaHHBIX U
WHJIEKCOB, a Takke cucteMHbid katanor. I'pymmoit DAFTG (Data-base Architecture Framework
Task Group) Oputa mpennpunsTa nonbiTka crangaptuszamuun CYBJ[, u B 1986 rony eto Obuia
IpeyioKeHa HEKOTopas JTalloHHas Mojenb. Ha3zHaueHue STalloHHOW MOJENH 3aKiiovaercs B
ONpEACIEHNN KOHLENTYaJdbHBIX paMOK JUId  pa3leleHHsT NPEIIPUHUMAEMBIX IOIBITOK
CTaHJapTH3alUu Ha OoJiee yrnpaBisieMble YaCTU U YKa3aHMs B3aUMOCBSI3€H MEXJy HUMHU Ha OYEHb
HIMPOKOM YPOBHE.
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3. TunoBblie HH(pOPMALMOHHBIE PO EAYPHI, peanndyembie CYB/I.

Tunossie nHGOPMAIIMOHHBIE TIpOLIeTYpHI, peanuzyembie CYB/I:

1. Onpenenenue CTPYKTYpHl cO3/IaBaeMOi 0a3bl JAHHBIX, €€ MHUIIMATU3ALMS U TPOBEICHIE
HayaJIbHOW 3arpy3ku. [laHHas mporeaypa MO3BOJISIET ONKCATh W CO3JaTh B NaMATH CTPYKTYpYy
TaOJIUIIBI, TPOBECTH HAYATBHYIO 3arpy3Ky IaHHBIX B TAOIUIIBL.

2. IlpepocTaBieHue MoiIb30BATENSIM BO3ZMOKHOCTH MaHUIYJIMPOBAaHUS JaHHBIMU (BBIOOpKaA
HEOOXO/JMMBIX JIAHHBIX, BBIMOJIHEHUE BBIUMCICHUH, pa3paboTka uHTEpdeiica BBOJa/BBIBOJA,
Bu3yanuzanus). Takue Bo3moxkHoctu B CYB/] mpencraBisroTcss 1u00 Ha OCHOBE HCITOJIH30BaHUS
CHELMATBHOTO S3bIKAa IMpOrpaMMHpoBaHus, Bxoxsmiero B cocraB CYBJl, mubo ¢ momombio
rpadudeckoro uarepderica.

3. OOecrieueHne HE3aBUCHMOCTH TMPUKIAJHBIX MPOTpaMM W JaHHBIX (JOTUYECKOW U
buznyeckoil HezaBucUMOCTH).O0ecrieueHne JIOTHYECKO HEe3aBUCUMOCTHU JIaHHBIX MPEIOCTaBIseT
BO3MOXXHOCTh HM3MEHEHHsI JIOTUYECKOTO TMPEJICTaBICHMs 0a3bl JaHHBIX 0€3 HeoOXOIUMOCTH
U3MEHEHHUs (PU3HUeCKUX CTPYKTYp XpaHeHus AaHHbIX. OOecrnieueHue pu3NUEcKoil HE3aBUCUMOCTHU
JAHHBIX MPEIOCTABISIET BO3MOKHOCTh U3MEHSITh CIIOCOOBI OpraHu3anuu 0a3bl JAHHBIX B MaMSTH
OBM He BbI3bIBasE HEOOXOIUMOCTH U3MEHEHHS "JIOTHYECKOTO" TIPEICTABIICHHS TaHHBIX.

4. 3amura JIOTHYECKOM [eTOCTHOCTH 0a3bl TaHHBIX.

OCHOBHOH TIeBI0 peaNM3allid ATOM (YHKIHUM SBISICTCS TOBBIMICHUE TOCTOBEPHOCTH
JTaHHBIX B 0a3e naHHBIX. J|0CTOBEPHOCTH MAHHBIX MOXKET OBITH HAapyIIeHa MpU ux BBoJAE B b/l mmm
IIPU HEMPABOMEPHBIX JIEHCTBUSAX MpoLEayp 00paOOTKH JaHHBIX, MMOJIYYAIOMUX U 3aHOCAIINX B BJ]
HEIpaBUJIbHBIEC TaHHBIE.

5. 3ammuTa GU3NIECKON 1IETOCTHOCTH.

Pazpureie CYB]] umeroT cpeactBa BOCCTaHOBJIECHHs 0a3bl JaHHBIX, BEACHUE >KypHala
TpaH3aKIUH.

6. YpaBieHue MOJTHOMOYHSIMH TT0JIB30BaTeNei Ha JOCTYM K 0a3e JaHHBIX.

7. CuaxpoHu3anus paboThl HECKOJIBKHUX MOJIh30BaTEIICH.

Komnusumn(ognoBpeMeHHO# oOpaliieHre K OJHUM JaHHBIM) MOTYT IPUBECTH K HapyIICHUIO
JIOTUYECKOW LEJOCTHOCTH JaHHBIX, MO3TOMY CHCTEMa JOJDKHA IpEeayCMaTpuBaTh MeEpbI, HE
JOITyCKalolue OOHOBICHUE MaHHBIX JPYTUM TOJb30BATENSAM, IOKAa pPa0OTAOMUNA C ITHMH
JTAaHHBIMHU TOJIb30BATENb MMOJHOCTHIO HE 3aKOHYUT C HUMH paboTaTh.

8. YmpaBieHue pecypcamu Cpejibl XpaHEHHUS.

9. Ilonnepxka AESATEALHOCTH CUCTEMHOTO TIEpCOHAA.

[Mpu oskcruryatamuum  06a3bl  TaHHBIX MOXET BO3HHKATh HEOOXOIUMOCTh H3MEHEHHS
napameTpoB CYB/I, BbIOOpa HOBBIX METOJOB JOCTYIa, U3MEHEHUsS (B OMpEIEICHHBIX Mpeaesiax)
CTPYKTYPhI XpPaHUMBIX JTaHHBIX, & TAK)KE BBIMIOJHEHUS Psijia JPYTUX OOMIECHCTEMHBIX JICHCTBUM.

4. Oomme cenenusi 0 CYB/I.

[Teprie CYB/] nosiBunuch B kKoHie 60-X roJoB, paciBET UX MPUMEHEHUS MPUXOIUTCS HA
70-e navano 80-x rogoB. B To Bpems Ha mepBblii Tu1aH BeicTynaia cnocodHocTh CYB]l xpanuth
JAaHHBIE CIOXHOW CTPYKTYPbl M 3HAYUTEIHHOIO 00beMa M HCIHOJIb30BaTh YCTAHOBJICHHBIE CBS3U
MEXIy WH(POPMAIMOHHBIMU DJIEMEHTAMU TpPH TPOCKTUPOBAHWUU MPHIIOKEHUU. Jlpyroe BaxHOE
JIOCTOMHCTBO - 3TO OOecrneYeHHe OTHOCUTENIbHON HEe3aBHUCHUMOCTH MpOrpaMM OT CTPYKTYp
xpanenus. [lepseie CYB/] O6butn oprieHTHpOBaHbI Ha iporpammuctoB. MuTepdeiic ¢ Takumu CYB/]
OCYIIECTBIISICS TyTeM oOpamieHusi k mnporpamme — CYBJl w3 mporpamMMmbl OpHIIOKEHHS,
HAITMCAaHHON Ha OJHOM M3 0Aa30BBIX S3BIKOB MPOTPAMMUPOBAHMS U TAKUE CHUCTEMBI CTAalId HA3hIBATh
cucrteMaMu ¢ 6a30BbIM s3bIKOM. [Ipu 3ToM CYB]] BBIMOIHSIA JIUITE TTPOCTHIE ONEpPaIlid BHIOOPKH
3aMnMcel, yI0BIETBOPSIIOLINX ONPEAECIIEHHBIM YCIOBUSM U B OIIPEIEICHHON NIOCIEA0BaTENbHOCTH, &
TaK>Ke BKJIFOUEHHUSI, 3aMEHBI U yJaneHus 3anuced. Ho Bce 3Tu onepanuu oCcyIecTBIsUINCh C y4€TOM
3aUKCUPOBAHHON CTPYKTypbl bBJI, 9TO CyIIeCTBEHHO COKpamlano anrOpPUTMHUYECKYIO 4YacTh
POrpaMMbl, KacalollyIOCS COIJIaCOBAaHHOW BBIOOPKHM CBSI3aHHBIX 3alHCei, M CHUXKAJIO PHUCK
HapyIIeHUs CTPYKTypHOU LenocTHoctu b/l
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IMS (Information Management System ) siBisiuch BecbMa pacnpoctpaneHHbIMEH CYB/],
00ecIeunBarOMMU XpaHeHHE U TOCTYI K BJl nepapXudeckoit CTpyKTypHI.

DIEMEHTOM CTPYKTYpPbl SIBJIIETCS CEIMEHT, KOTOPBIM MOXET COCTOSITh W3 OJHOTO WU
HECKOJBKHUX noJel. [lone MokeT MMETh TUIT: CUMBOJIBHBIA WIIM YACI0BOM. CerMeHThl OTHOIO THUIa
UMEIOT €IMHYIO JUISl TOTO THIA BHYTPEHHIOI CTPYKTYpPY U pasMep, B TOM ducie (GUKCHPOBAHHBIC
pa3Mepsl U TUIBI OTHOMMEHHBIX MOJIEH B Pa3JINYHBIX peann3alisaX CEerMEeHTOB.

B/l cnoxxHO# JOTHYEeCcKOM CTPYKTYphl MOXKET ObITh pasHeceHa B 10 ¢u3nyeckux HabOpoB
nanHHbIX ((aiinos). IMS mognepxuBaer 4 cocoda gusznueckor opranusanuu bJl: nepapxudeckuit
MOCJIEIOBATEIbHBI  METOA JIOCTYIAa; HMEPAPXUUYECKUN HMHJIEKCHO-TIOCIEI0BATENbHBI  METO/
JIOCTYTA; UEPAPXUUYECKUN UHIIEKCHO-TIPSMOW METOJT IOCTYNA U UePAPXUUYECKUHN TTPSIMOM.

Cucrema IMS(OKA) siBisieTcst cHCTEMOM ¢ 0a30BBIM SI3BIKOM.

Enununeit oOMeHa Mexay mpUKIaaHONW mporpammoin u b]l sBisieTcst peanu3amnusi cerMeHTa
OTIPEICIEHHOT0 THMA (C MOJCOCIWHEHHBIMH KIIOYaMU CTapIIuX CETMEHTOB) MM COBOKYITHOCTH
peanu3annii CECrMEHTOB, PACIIOI0KEHHBIX B OJJHOM HEPApXUUECKON BETBHU.

Cuctema oOecrieunBaeT BbIoNHEHHE Bcex TUNMMYHBIX s CYBJl QyHkimii: BcraBky,
3aMeHy, yAaJeHUE U YTCeHHE pealn3aluii CerMEeHTOB.

Cucrema ID

CYBJ IDS o6ecneunBaroT xpaneHnue u goctyn kK b/ ¢ ceTeBoit cTpykTypoii.

OCHOBHOW CTPYKTYpHOH eIuHHUIEH, oOecreunBaromieii B KOHEYHOM CYETE CETEBYIO
CTPYKTYpy JIO0OM CJIOXXKHOCTH, SBJSIETCS Iemb. B 1ienmb 00BeAMHSIOTCS WH()OPMAIMOHHO
3aBUCHUMBIE JIOTUYECKUE 3aMKCH.

3anuce MpeAcTaBiIsieT COO0W OCHOBHYIO €IWHUIYY WH(POPMalUM M COCTOMUT W3 TOJICH
JTAHHBIX U CITYEOHBIX MOJICH.

CnyxxeOHble MOJS MpeJHa3HAYeHbl 17 HACHTU(UKALMK 3allUCH M OpraHu3aluu Ierneu c
MIOMOIUIbIO aIPECHBIX CCHUIOK.

WNudopmanronHbie moisi MOTYT COJEpPKaTh YUCIOBBIE M CHUMBOJIBHBIE JaHHBIE U HMEIOT
MMEHa.

3anucu OJHOTO THUIA COAEPKAT OAHOMMEHHBIE TaHHBIE U UMEIOT (PUKCUPOBAHHYIO JIMHY,
pPaBHO KaK U OAHOMMEHHBIE MOJISL. 3alUCsAM OJIHOTO TUIIa MIPUCBAUBAIOTCS YHUKAIBHOE UMSI U THIL.
3anucu agpecyrorcs B b ¢ moMoONIpI0 aipeCHBIX CChUIOK, COCTOSIIMX M3 HOMEpa «CTpaHuib» b/l
¥ HOMepa 0OaiiTa HaJasa 3aucu Ha «cTpaHuiley. Llenu oOpa3yroTces ¢ MOMOIIBIO aIPECHBIX CCHUIOK,
XpaHALIMXCS B 3allUCH U YKa3bIBAIOIIMX Ha CIEAYIOIIYIO 3amuch B 3Toi nenu. Kaxawiid memnu
MPUCBAMBACTCS YHUKATbHOE UMs. Kaxkast 3armuch MOKET BXOJUTH B JII000€ KOJTUYECTBO IIETICH.

Cucrema Takke oOecrieyMBaeT TUIOBBIE OMEPALMM JOCTYNA K JaHHBIM — 3allOMUHAHUE,
BBIOOPKY, MOAM(UKALKI0O W yIaJeHHE 3alucedl M3 MporpaMM, HAMUCAaHHBIX Ha KIIACCHYECKUX
A3bIKaX IPOrpaMMUPOBAHUS.

Cucrema ADABAS

ADABAS couctaer B cebe Bo3mMoxkHOCTH CVYBJ[ ¢ 0a30BBIM S3BIKOM W CHCTEMBI
3aMKHYTOTO THIA W O00€CleYrBaeT NOJJACpKAHUE OTPAHMUYCHHBIX CETEBOM M HEPaApXUUECKOU
ctpykryp. b/l B ADABAS siBiisieTcsi COBOKYITHOCTBIO CBSI3aHHBIX JaHHBIX, OPTaHU30BAHHBIX B BUJIE
¢aiinoB. Peann3oBaHHOE B CHUCTEME JMHAMUYECKOE YCTAHOBICHHE CBS3€H MEXIy 3amHuCciIMU
pa3nuUHbIX (DalIoOB MO3BOJSIET CO37aBaTh MEK3ANHMCHbIE HEPAPXUUYECKHE U CETEBbIE CTPYKTYPHI.
ADABAS ocymiectBisieT ouck 1o 3amnpocam nosas3oBarenei 3anuceil B bJI. Jloctyn k xpaHuMbIM
JTaHHBIM, 00pa0OTKY AAHHBIX U BbIJAUy PE3yJIbTaTOB B BUJAE CIPABOK U CBOJOK 33aJaHHOU (OPMBI.
3anpockl BBOJSTCS B JMAJIOTOBOM PEXHME C BHJICOTEPMUHAIOB M B MAKETHOM PEXHUME B 0Opase
nepokapT. SI3bIKM  3apoCcOB  BBICOKOTO YPOBHS OpPHUEHTHPOBAaHbI Ha IMOJIb30BaTeENeH-
HenporpaMMucToB. O6ecnieunBaeTcss © MyabTua0OCTYI K B/I.

ADABAS nmaet Bo3MOXXHOCTh oOpamarbes K b/l 1 u3 mpukiagHpIX TporpaMM, HalmMCaHHBIX
Ha ACCEMBJIEPE, KOBOJle, ®OPTPAHe wu PL/I, B TOM umcie TOJ yIpaBICHUEM
TEJIEeMOHUTOPA.

Cucrema FoxPro

CYB/ FoxPro obecrieunBaeT BO3MOKHOCTh PabOTHI B TPEX PEKUMAX:
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* BBIIIOJIHEHUE OTKOMIIWJIMPOBAHHBIX Mporpamm, HamucaHHbIX Ha s3plke CYBJl (xBASE-
SI3BIK);

* BeInoJHeHUEe KoMaH1 si3bika XBASE nnmn komang SQL B pexxume uHTEp-nipeTaluu;

* o0Opabotka ©0a3 nmaHHBIX B JKpaHHOM wuHTep(deiice (0e3 mpeaBapuTEIHLHOTO
IporpaMMHUpOBaHUs U 0e3 3HaHUs KoMaH[ si3bika XBASE).

baza mannbix FoxPro coctouT M3 COBOKYMHOCTH B3aMMOCBSI3aHHBIX (DAWUIIOB, KKIBIM U3
KOTOPBIX MOXET OBITh TPEJCTABICH B BHUAC TaOmuIbl. 3anuch (aiiga COOTBETCTBYET CTPOKE
Ta0IHIIBI, TTOJIE — CTOJIOIY TabmuIbl. Daii U Mot UMEIOT UMEHA — WICHTU(UKATOPHI Ha3HAYaeMbIe
Y MEPBOHAYATBHOM CO3/1aHUU (haiina.

Bcee 3anucu opHoro daiinia OJHOTUIIHBL, MUMEIOT (DUKCHUPOBAHHYIO JJIMHY, TOTOMY Kak
OJTHOMMEHHBIE TOJISI BO BCEX 3aMHCSIX MMEIOT OJWH M TOT K€ pa3Mep W THIN 3HadeHus. B ogHOi
3amucH (CTPOKE TaOJHUIIBI) Y OJHOTO TOJISI MOXKET OBITh TOJBKO €IMHCTBEHHOE 3HaueHHE. B daiine
(Tabnuiie) HE MOXKET OBITh JABYX OJMHAKOBBIX 3amuceid. OMHO TMO0 HECKOJIBKO IMOJICH SBISIOTCS
KIIIOYOM 3alucy. 3HaYeHUE KJII04a YHUKAIBHO.

@aiipl MOTYT OBITH CBSI3aHBI APYT C APYTOM:

* Bosmoxnasie BugpI cBsizei 1 : 1,1 : M, M : 1, M : N:

Cucrema Access

CYBJ Access siBnsiercs CYB/] pensiinoHHOTO THIA, B KOTOPOW pa3yMHO COaTaHCHUPOBAHbI
BCE CPEJICTBA M BO3MOXKHOCTH, TUnUuHbIe st coBpemMeHHbIX CYBJl. B ortnuuuu ot FoxPro, B
Access Bce JaHHBIE BMECTE ¢ 3arpocamMu U hopMamMu GU3HUECKH XPAHATCS B OHOM (aiiie.

baza nanubeix Microsoft Access COCTOUT U3 CIAEAYIONNX 00BEKTOB:

- TaOJIUIIBI,

- 3aIPOCHI,

- opmI,

- OTYETHI,

- MaKpOCBHl,

- MOJYJIN.

[Tockonpky, Kak TIpaBWJIO, CHCTEMa yIOpaBjieHUs Oa3amMu JaHHBIX 00OpabaThIBaeT
OJTHOBPEMEHHO HECKOJBKO TaONHI], TO CYIIECTBYET BO3MOXXHOCTH YCTAaHOBIICHUS DPEISIIMOHHBIX
CBSI3EH MEXIy TaOJIHIIaMHU.

Knuenm-cepsep

[Ipu ucronb30BaHUM KIMEHT-CEPBEPHONM TEXHOJOTMHM, HA CAMOM CEpBEpE, COIECpKaIlUM
0a3y naHHBIX, (QYHKIMOHHPYET HEKOTOpOE MpOrpaMMHOE oOOecredeHre, KOTOpPOE Ha3bIBaeTCs
"CepBepom 0a3 ganubix" wunu  "CepBepom bBJI". Knment-cepBepnas CVYBJl mo3Bomsier
O0OMEHMBATHCS KIMEHTY U CepBEpY MHHHMMAIbHO HEOOXOOUMBIMH 0O0b&Mamu uHpopmarmu. [lpu
9TOM OCHOBHAasl BBIYHCIHTEIbHAS Harpyska JIOXKHUTCS Ha cepBep. KIIMEHT MOXKeT BBINOIHSTH
¢GyHKIMU TpeaBapuTeNbHOR 00paboTKM mepes nepenaueid nHpopMalnuu cepBepy, HO B OCHOBHOM
ero (yHKUIMHU 3a-KJIIOYAIOTCA B OpraHM3alliK JOCTYIa MOJIb30BaTeNsl K cepBepy. TakuMm o0pa3om,
aApXUTEKTypa KIMEHT-CEPBEP aNalTUpPOBaHA JJisi padOThI ¢ OONBIIMMU O0ObEMaMH JAHHBIX - CETh
Harpy’>kaercsi MeHbllle, TpeOOBaHHS K IOJIb30BATEIbCKUM KOMIBIOTEPAM, C TOYKH 3pPEHUs
MPOU3BOIUTENILHOCTH, MUHUMU3HpyeTcs. OmHAKo BO3pacTaloT TpeOOBaHUS K  CEpBEpY,
colepkaniemMy 0a3y JaHHBIX, MOCKOJIbKY TEHEepb OH OJUH TSHET HArpy3Ky BCeX IOJIb30BaTeleH.
Kinnent-cepBepnast CYB/l pacnonaraercst Ha cepBepe BMecTe ¢ b/l u ocymectBiser nocryn k bBJ1
HEINOCPEJICTBEHHO, B MOHOIOJBLHOM pekuMe. Bce kimeHTckue 3ampochl Ha 00pabOTKYy JaHHBIX
oOpabarbiBatoTcs KiaueHT-cepBepHoit CYB/] nentpanuzoBanHo. HemocTtaTok KIMEHT-CEpBEPHBIX
CVYB/]l cocTouT B TOBBIINICHHBIX TpeOOBaHUSX K cepBepy. JlocTomHCTBa: MOTEHIMANBHO Oosee
HU3Kas 3arpy3ka JIOKJIBHON ceTH; YAOOCTBO IEHTPAIM30BAHHOTO YIIPABJICHUS, YyI00CTBO
o0ecrieyeHns TaKUX Ba)KHBIX XapaKTEPUCTUK KaK BbICO-Kas HaAEKHOCTb, BHICOKAsS JOCTYIHOCTb U
BBICOKasi 0€30MacHOCTb.

[Ipumepsr: Oracle, Firebird, Interbase, IBM DB2, Informix, MS SQL Server, Sybase
Adaptive Server Enterprise, PostgreSQL, MySQL, Cache.

58



1. 8 JIeknus NelS, 16 (4 yaca).

Tema: «Co3nanue nu moaudpukanus 6a3bl TaHHBIX)

1.8.1 Bonpocel Jieknum:

1. IIpoekTrpoBaHME C UCTIOIB30BAHUEM METOA CYIIIHOCTh — CBS3b

2. TpaauLMOHHbBIE METOAUKHU IpoeKTUpoBaHus b/

3. CoBpeMeHHAas HHTErPAallMOHHAs METOUKA IPOCKTUPOBAHUS

4. ITpoexTrpoBaHUEe CUCTEMBI 0a3 JAHHBIX Ha MPUHIUNIAX eIUHONH HMHPOPMAITMOHHON Cpebl

1.8.2 KpaTtkoe coaep:xkaHue BONPOCOB:

1. IIpoekTHpOBaHME ¢ UCNOJH30BAHUEM METO/1a CYIIIHOCTb — CBS3b.

Merton "cymHocTh—CBs3b" (entity—relation, ER—method) sBnsiercs xomOunanmen aBYX
OpeIbIIyIIUX U o0JafaeT JOCTOMHCTBAMHM 000uX. JTanm HMH(OIOTHYECKOro MPOEKTUPOBAHUS
HauuHaercs ¢ moaenupoBanus [10. IIpoekTupoBIK pa3OuBaeT €€ Ha PAI JIOKAIBHBIX 00IacTei,
KaXJas U3 KOTOPHIX (B MJease) BKIOYaeT B ceOsi mHpOpMAIUIo, TOCTAaTOUHYIO JUIsl 00ecTieueHus
3aMpoCcOB  OTHAEIBHOW TPYyMNIbl OYAYIIMX I[OJIb30BATENCH WM pEHICHUS OTACTbHOW 3aladd
(momg3amaun). Kaxmoe sokanbHOE TNPEACTABICHWE MOJAETUPYETCS OTHAEIbHO, 3aTeéM OHHU
00BETUHSIFOTCSL.

Br16op nokanbHOTO mpeacTaBieHus 3aBUCUT OT MaciTaboB [10. OObpr4yHO OHa pa3OuBaeTcs
Ha JIOKAJIbHBIE OOJACTH TakKUM OOpa3oM, 4TOOBI KaKIash W3 HUX COOTBETCTBOBAJIA OTACILHOMY
BHEIIHEMY MPUIIOKEHUIO U cozieprKaia 6-7 CYIIHOCTEN.

CymHocTh — 3TO OOBEKT, O KOTOPOM B CHUCTeME OyJeT HakaruBaTbcs HH(OpMarus.
CymHoctn  ObiBatoT Kak  (usumueckn cymectBytomue (Hanpumep, COTPYIHUK wmm
ABTOMOBWJIb), Tak u abctpaktabie (Hanpumep, SK3AMEH unu JIUATHO3).

st cylHOCTeN pa3auyaroT TUM CYHIHOCTH W 3K3eMIUIAp. TUIl XapakTepu3yeTcss UMEHEM U
CIIUCKOM CBOWCTB, & 9K3EMIUTSIp — KOHKPETHBIMU 3HAYCHUSIMU CBOWCTB.

Tunsl cymHoCcTe MOKHO KiIacCUPUIIMPOBATh Kak CUIIbHBIE U ciadbie. CUIIbHBIE CYIIHOCTH
CYIIECTBYIOT CaMHU IO cebe, a CyIIEeCTBOBaHME CJIA0BIX CYIIHOCTEH 3aBUCUT OT CYIIECTBOBAHHUS
cuibHbIX. Hanpumep, untaTens OUOIMOTEKN — CHUJIbHAS CYIITHOCTh, @ aDOHEMEHT 3TOr0 YUTaTeNs —
cimabasi, KOTopasi 3aBUCHT OT HAJIM4YHUs COOTBETCTBYIOIIEro yntarens. Cinadble CYyITHOCTH Ha3bIBAIOT
MOYMHEHHBIMU (JOUYEPHUMHU ), a CUIIbHBIE — 0230BBIMU (OCHOBHBIMH, POJIUTEILCKUMHU ).

Jnist K10 CYyITHOCTH BBIOMpatoTCs cBoWcTBa (aTpuOyThl). Pasnuyaror:

- Wnpentudunupyromue ©u omnucareabHble atpulyTel. WaeHTudunmpyronme aTpuOyThI
UMEIOT YHUKAIbHOE 3HA4YCHHE JUIS CYIIHOCTeW MAHHOTO THIA U SIBJISIFOTCS TMOTCHIIMATBLHBIMU
kimoyamMy.  OHH  TO3BOJISIIOT — OJHO3HAYHO  paclo3HaBaTh  JK3EMIULIphl  cymHocTH. U3
NOTEHIMATBHBIX Kitouel BbIOMpaercs ofauH nepBuuHbIi kimou (I1K). B kadectBe IIK 0ObIyHO
BbIOMpaeTCsl MOTEHIIMAIBHBIN KJII0Y, 110 KOTOPOMY Yallle MPOUCXOAUT OOpaIleHne K dK3eMIUIsIpaM
samcu. Kpome toro, IIK momkeH BkitouaTh B CBOM COCTaB MHHHMAIBLHO HEOOXOAMMOE IS
uACHTU(PUKAIIMN KOJIWYecTBO aTpuOyToB. OcTanbHble aTpUOYThl HA3bIBAIOTCS OMUCATENBHBIMU U
3aKJII0YAIOT B ce0e MHTEPECYIOIINE CBOMCTBA CYIIIHOCTH.

- CocraBHbIe U MPOCThIC aTpuOyTHI. [IpocTOii aTpuOyT COCTOUT M3 OJTHOTO KOMIIOHEHTA, €T0
3HaueHue HeaenuMo. CocTaBHOW aTpuOyT SIBISETCS KOMOWHAIIMEH HECKOJBKUX KOMIIOHEHTOB,
BO3MOYKHO, MPUHAICKAIINX Pa3HBIM TUIMaM JaHHBIX (Hanpumep, PUO wnmm ampec). Pemenue o
TOM, HCIIOJIH30BAaTh COCTABHOM aTpUOYT WK pa30MBaTh €r0 Ha KOMIIOHEHTBI, 3aBHCHT OT XapakTepa
ero 00paboTku 1 (hopmaTa MoJb30BaATEIBCKOTO MPEICTABIICHUS STOTO aTprOyTa.

- OnHO3HAYHBIE W MHOTO3HAYHBIE ATPUOYTHI (MOTYT MMETh COOTBETCTBEHHO OJIHO WIIU
MHOT0 3HAQUE€HUH JJIs1 KaXXA0Tr0 AK3EMILISpa CYIIHOCTH).

- OcHOBHBIC U TPOU3BOJHBIE aTpHOyTHl. 3HaUYCHHE OCHOBHOTO arpuOyTa HE 3aBHCHUT OT
Ipyrux arpuOyToB. 3HaUEHUE MPOU3BOJHOIO aTpUOyTa BHIYMCISETCS Ha OCHOBE 3HAUCHUH APYrux
aTpuOyTOB (HAIIPUMEP, BO3PACT CTYACHTA BHIYUCIISICTCS Ha OCHOBE JAThI €r0 POKIACHUS U TEKYyIen
JIaThl).
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- Cneuudukarust aTpudyTa COCTOUT M3 €r0 Ha3BaHWs, yKa3aHUs TUMA JAHHBIX U OMUCAHUS
OTpaHUYEHUM IIEJIOCTHOCTH — MHOKECTBA 3HAYEHHUH (WM JIOMEHa), KOTOpble MOKET NPUHUMATH
JAHHBIA aTpUOYT.

Janee ocymuiecTBisiercs cnenuduKanus cBsizeid BHYTPH JOKAJIbHOTO MpeacTaBieHus. CBs3u
MOTYT HMEThb pa3IUYHBIA COJEPIKATENbHBIA CMBICT (CEMaHTHKY). Pa3nmuyaroT cBs3m THMa
"CYIIHOCTB-CYIIHOCTB", "CymHOCTh-aTpuOyT" u '"arpuOyT-aTpuOyT" naJii OTHOUIEHUH MEXKIY
aTpuOyTaMu, KOTOPbIE XapaKTEPU3YyIOT OJHY U Ty K€ CYIIHOCTh WJIU OJHY U TY K€ CBS3b THUIIA
"CYIIHOCTB-CYITHOCTB".

Kaxnmass cBsi3b XapakTepusyercss HUMEHEM, 005S3aTelbHOCThIO, TUIIOM W CTENEHBIO.
PasznuyaroT ¢akynbraTuBHBIE U 00s3aTenbHble CBsI3U. Eciu BHOBb MOPOXKAEHHBINH OOBEKT OJHOIO
TUTA OKa3bIBACTCS MO HEOOXOIMMOCTU CBSI3aHHBIM C OOBEKTOM JAPYrOTO THIA, TO MEXKIY ITHMH
TUTIAMH OOBEKTOB CYIIECTBYET 0Os3aTeIbHAs CBsA3b (0003HaUaeTcs NBOWHON TuHUEeH). lHade CBs3h
sBIsIeTCS (PaKyIbTaTUBHOM.

[To Tumy pa3nuyarOT MHOXKECTBEHHBIC CBs3M "omwH K omHomy" (1:1), "omuH KO MHOTHUM"
(I:m) u "mMHOrme ko mHorum" (m:n). ER—aguarpamma, copepxaiias pas3jinyHbIE THUIIBI CBS3EH,
npuBeneHa Ha puc. 1. Obparure BHUMaHUE, 4TO 00s3aTENbHBIC CBSI3U HA PUC. | BBIJCICHBI JBOMHOM
JTUHHUCH.

AOIOBOP

OTHEI

COTPY [HHE f=—oxn

[IFPOEET

Puc.1. ER—auarpamma ¢ npuMepamMu TUIIOB MHO>KECTBEHHBIX CBSI3EH

CreneHp CBSI3U OINpPENEISAETCSl KOJIMYECTBOM CYIIHOCTEH, KOTOPBIE OXBau€Hbl JaHHOMN
cBs3blo. [Ipumep OmHApHOM CBSI3M — CBSA3b MEXKIY OTIEIOM M COTPYAHHKaMHU, KOTOpblE B HEM
pabotaror. IIpumepoM TepHapHOW CBSI3U SIBJISETCS CBSA3b THUMA AK3aMEH MEXKIY CYLITHOCTSIMH
JNCHUITVIMHA, CTYAEHT, ITPEITOJJABATEJIb. 13 nocneaHero nmpuMepa BUIHO, YTO CBSI3b
TaKXe MOXET UMEeTh aTpuOyTHI (B TaHHOM ciydae 3To Jlata npoBenenus u Ouenka). [Ipumep ER—
JMarpaMMbl ¢ YKa3aHUEM CYIIHOCTEH, MX aTpuOYTOB U CBSI3€H MPUBE/IECH Ha pUC. 2.

paboTaTh

COTPY ITHUE o MEp OTIEN:

M

Tenedon I TPOEET
Cneman

Puc.2. Ilpumep ER—nuarpamMmsl ¢ 0THO3HAYHBIMA ¥ MHOTO3HAYHBIMU aTPUOyTaMU

’, COTHEI

s

;
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[Tocne Toro, kak co3/1aHbl JOKAJIbHBIE PEACTABICHNUS, BBIIIOIHACTCA UX o0beauHenue. [Ipu
HEOOJIBIIIOM KOJIMYECTBE JIOKAJLHBIX 00acTel (He OoJiee MATH) OHU OOBEANHSIOTCS 3a OJIUH mar. B
IPOTHBHOM CJIy4ae OOBIYHO BBIMOJIHAIOT OMHApHOE 00BETMHEHNE B HECKOJIBKO ATAIOB.

[Ipn 0OBeMHEHNH MTPOSKTUPOBIIMK MOXKET (HOPMHPOBATh KOHCTPYKIMH, TPOU3BOIHBIEC O
OTHOILIEHHIO K TE€M, KOTOpbIe ObUIN MCIIONB30BaHbl B JIOKAIBHBIX MPEACTaBICHUAX. Takol moaxon
MOXKET MPEeCcIeI0BaTh CICAYIOIINE LEIH:

- 00beIMHEHNE B €AMHOE 11esioe (pparMeHTApHBIX MPEICTABICHUH O pa3IMYHBIX CBOMCTBAX
OJIHOTO M TOTO K€ 00BLEKTA;

- BBEJICHHE aOCTPaKTHBIX MOHATUHN, YIOOHBIX JUIS PELICHUS 3a7ad CUCTEMBbI, YCTaHOBJICHHE
UX CBSI3M C KOHKPETHBIMH MOHSATHAMH, UCTIOJIb30BAHHBIMH B MOJEIIH;

- o0pa3zoBaHKe KJIACCOB U MOJKIACCOB MOJOOHBIX 0OBEKTOB (Hampumep, kiacc "uzgenue" u
HOKJIACCHI THITOB M3/ICITNH, IPON3BOIUMBIX HA TIPEIIPUSATHN).

Ha stane o0bennHeHnst HEOOXOMMO BBISIBUTH M YCTPAHUTh Bce MpoTUBopeuus. Hanpumep,
OJIMHAKOBBIC HA3BaHMUS CEMAHTHUYECKH PAa3JIMYHBIX OOBEKTOB WM CBS3€H WIJIM HECOTJIACOBAHHBIC
OTPaHUYEHHUS LEJIOCTHOCTH Ha OJHU U Te€ e aTpuOyThl B pasHBbIX NPWIOKEHUSIX. YCTpaHEHHE
NPOTUBOPEUYMH BBI3BIBACT HEOOXOIMMOCTH BO3BpaTa K JTally MOJCIUPOBAHUS JIOKAIBHBIX
NPECTaBICHUN C L1EIbI0 BHECEHHSI B HUX COOTBETCTBYIOIIUX N3MEHEHHH.

[lo 3aBepmieHMHM  OOBETUHEHHWS  PE3yAbTAThl  MPOEKTHUPOBAHUS  SBIAIOT  coOOU
KOHIICTITyaIbHYI0 MH(OJOTMYECKYI0O MOJENb MpeIMeTHOH obsactu. Moaenu JOKalbHbIX
IPE/ICTaBICHNN — 3TO BHEITHHE HH(OIOTHYECKHE MOJICIIH.

2. TpaguumonHbie MeTOAMKHU NpoekTupoBanus b/,

MeTo05I0THs TPOSKTUPOBAHUS, BKIIIOUAIONIAs B €0 COBOKYITHOCTh TEOPETUYECKHX H
WHXCHEPHBIX 3HAHUM, oOecredynBaeT YHOPSAOYEHHOE CO3JaHHE OOJBIIUX HHPOPMAIIMOHHBIX
cucreM. bnaronmaps >(QQekTHBHOI METOHONOrMH MPOEKTUPOBAHHE HH(POPMAITMOHHBIX CHUCTEM
CTaHOBUTCS MPOLIECCOM CO3JaHUS MPOMBIIIIEHHBIX, CTPOTO PEriiaMEeHTUPOBAHHBIX U3CIUH.

MeTo0510THs TPOSKTUPOBAHUS BKITFOYAET TPU YACTH:

- OCHOBHbIE KOHIICTIIIMM W TOHSATHUSA, UCHOJb3yeMble MPU MPOECKTHUPOBAHUM U peau3aluu
CHCTEM;

- TEXHOJIOTUIO, OPTaHU3AlIMIO U YIIPABIECHUE MPOLIECCOM MPOEKTUPOBAHUS;

- HHCTPYMEHTAJIbHBIE CPEJICTBA.

[ToneiTka chopmynmupoBaTh oOmIKE TPeOOBAHUS K METOJOJIOTHSAM IMPOCKTUPOBAHUS OblLia
IpeANpuHsTa B paboTe.

I'maBHBIM TpeOoBaHUEM SIBISETCS OXBaT METOAOJIOTHEl Kak MOKHO, OOJIbLIEro uucia
ATAMOB KU3HEHHOTO IIUKJIa CHCTEMBI, KOTOPHIE MPEyCMaTPUBAIOT: OIICHKY LIEeJICH M BO3MOKHOCTEH
CO3JIaHMSI CHUCTEMBI, aHaIU3 TpPeOOBaHMI; JeTalbHOE MPOEKTUPOBAHKE; MPOrPaMMHUPOBAHUE U
TECTUPOBAHUE; MHTETPALIMIO C CYIIECTBYIOLICH CUCTEMOI; BHEJPEHUE U TIOJICPIKKY.

BaxxapiM TpeGoBaHMEM JIFOOOW METOJMIONIOTHHU SBJISICTCS B3aMMOCBS3b OTaroB. JloymkHA
o0ecneunBaThCs CBSI3b C IPYTUMU MPOSKTAaMH, HAI[PUMEP MPEEMCTBEHHOCTh CTaHapTOB.

MeTtoo50rrs MPOEKTUPOBAHMS JTOJKHA OOECIeYMBaTh IPEACTABICHUE CEMAaHTUYECKUX
TpeOOBaHUI K CO37]aBAEMO CHCTEME U MUHUMU3UPOBATH MOTEpHU MH(DOpPMALIUK MPU TEPEXO0Je OT
OJIHOTO CEMAaHTHYECKOTO YpPOBHS MpEICTaBICHUs] K JpyroMy. B 3Toi cBsi3u 0ojblioe 3Ha4YeHHE
UMEIOT CPEJICTBA CTIeU(DUKAIIUY, UCIIOJIb3yeMbIe Ha PA3IMYHBIX YPOBHSIX MPEICTABICHHS TaHHBIX.

[Tog cneumdukamnmeit MOHUMAETCS TOYHOE, TIOJHOE OIHMCAaHWEe TPeOOBaHMM, SCHO
chOpMyIIMpPOBAaHHOE B TEPMHHAX, XapaKTEpHBIX s IleNied JaHHOW 3ajadM, a He i ee
peanuzanuy. CrienuUKauy J0JKHBI HCIION30BAThCS HE TOJIBKO MPU MPOSKTUPOBAHUH MPOTpaMM
U IaHHBIX, HO ¥ TIPU KOHTPOJIE UX MPOTUBOPEUHUBOCTH.

['maBHOE pa3znuume MeXIy METOAOJOTHSIMHU, KaK MpPaBUIIO, 3aKIIOYAETCS B TOM, KaKUM
CHOCcOOOM M B pe3ysibTaTe KAaKMX TEXHOJOTHMUECKUX OIepaluidi MOXeT OBbITh crelnu(UIpoBaH
MIPOEKT CO37aBaeMOil HHGOPMAITMOHHOW CHCTEMBI.

CoBpemennbie MeToonoruu npoektupoBanust MC momxHbl obecriednBaTh MPEICTaBICHUE
crienyromei nHPOpMaIiH:
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- onHcaHue 0OBEKTa aBTOMATH3AlLlMK, a TAaKXKe MecTa pa3padaTeiBaeMoil WH(GOPMAIIMOHHOMN
CUCTEMBI U 11eJIel, KOTOpPbIE TOJKHBI OBITH JOCTUTHYTHI B IPOLIECCE PAa3paOOTKU CUCTEMBIL;

- onucanue (pyHKIMOHAIBHBIX Bo3MoxkHocTe MIC, mocratouHoe Ui perieHus: BOmpoca o
TOM, YTO MTOCTaBJICHHBIE IIEJIM aBTOMATHU3AIH IOCTUKUMBI;

- crnenudUKAMKA TPOEKTa, TaAPAHTHPYIOIIHE JOCTHKCHHE 3alaHHBIX TEXHUYECKUX
XapaKTEPUCTUK CHUCTEMBI;

- ONMCaHUE peaNu3aliH IpeIaraeMoi CHUCTEMBbI, JOCTaTOYHOE Ui OLIEHKH BpPEMEHHU
pa3paboOTKU CUCTEMBI U HEOOXOAMMBIX JUIsl 3TOM LIEIH TPYyA03aTparT;

- IeTaJIbHBIH MJIaH CO3/1aHUS CUCTEMBI C OLIEHKOH CPOKOB pa3paboTKH.

Takum 00pa3zom, cOBpeMeHHasi METO0JIOTUS TPOESKTUPOBAHMSI TOJKHA OAEPKUBATH COOP
JAHHBIX, UX aHaJH3, IPOCKTUPOBAHHE, OLEHKY MPOEKTa U OLIEHKY BO3MOXKHOCTH yJOBJICTBOPEHHUS
TEXHUUYECKHUM XapaKTepUCTHKAM pa3padaTbIBAEMOU CHCTEMBI.

[loBbllIeHME  TPOM3BOAUTEIBHOCTH  pa3padOTKM  MPOTrpaMMHOIO  obecredeHus
MH(OPMALIMOHHBIX CHCTEM JOCTHUTAeTCs B OCHOBHOM 3a CUET NMPHUMEHEHHs 0ojiee COBEPILEHHBIX
CHCTEMHBIX MPOTPAMMHBIX CPEICTB U METO/I0JIOTUI MPOESKTUPOBAHMSL.

OBoJonsl MH(MOPMAITMOHHBIX CHCTEM OT TAKETHOW, MacCOBOW TEXHOJIOTMH 00pabOTKH
JaHHBIX K CHCTEMaM, UCIONB3YIONIMM 0a3bl JaHHBIX, BBISIBUJA TpH Kiacca Haubojee
NEPCIEeKTUBHBIX ~ METOJOJOTUN  mpoekThpoBaHus. [lepBelii M3 HUX OpPHEHTHPOBAH Ha
KOHIIETITyaJIbHOE MOJEIMPOBAaHHIE MPEAMETHON 007JaCcTH U TEXHOJIOTHIO 0a3 JaHHbBIX, BTOPOH — Ha
BbISIBJICHHE TpeOOBaHUM U crielUPHUKAUI0 HH(OOPMALMOHHONW CUCTEMBI Yepe3 €€ MaKeTHUPOBaHHUE,
TpeTU — Ha CHCTEMHYIO apXHUTEKTypy TMpPOrPAaMMHBIX CPEICTB, MOJAECPKUBACMYIO
nHcrpymeHTabHBIMU cpeacTBaMu CASE (Computer Aided System Engineering) — TexXHOJIOTHH.

Mertoponorust MPOeKTUPOBaHUS MH(POPMAITMOHHBIX CHCTEM Ha OCHOBE KOHIIETITYyaJIbHOTO
(moHsiTHItHOTO) MozaenupoBaHus npeamerHor obmactu ([I0) — omgna w3 Hambojee YacTo
ucronb3yemMblx. OHa MpeacTaBiseT COOOH CTPYKTYpPUPOBAaHHBIA TMPOLECC CO3JAHHS CUCTEM,
KOTOpBIi ~ OOBIYHO  pa3buBaeTcs Ha  ClENylOIIMe  IIark: aHaiu3, [POEKTUPOBAHHUE,
IporpaMMHUpPOBaHNE, TECTUPOBAHUE U BHEIPCHUE.

[Ipu xonmnentyamsHOM MoaenupoBannu [1O u mpumenenun texHonoruu b/l HambOosee
CJIOKHOM 3a/1aueil SBISETCS BHISBICHHE MH(POPMAITMOHHBIX M ()YHKIIMOHATHHBIX (IMHAMUYECKUX )
CBs3el Mex a1y 00BbEKTaMu peajbHOro MUpa.

Nndopmannonnas ctpykrypa I[1O comepkur Bce OOBEKTBI M HX CBS3H, KOTOpBIE
HeoOxomumel st moctpoeHus MC, a ¢yHKIMOHAIbHAs CTPYKTypa OMpeaeNseT, KakuM 00pa3om
UCTIONB3YIOTCST M 00palaThIBalOTCsl 3T 00BeKThl. MHpopmannoHHas W (QyHKIMOHAIbHAs
CTPYKTYPBI COBMECTHO 00OECIICUMBAIOT MOTHYIO CICIU(UKAIINIO0 HHPOPMAITMOHHON CUCTEMBI.

Co3znanune JJMIC Ha OCHOBE METOIOJIOTUN KOHIIETITYaIbHOTO MPOSKTUPOBAHUS MPEATIONAraeT
YeThIpe ITara NPOeKTUPOBAHUS:

- cOop u aHanu3 WH(MOPMAIMOHHBIX MOTPEOHOCTEH MONB30BaTENC W CUCTEMHBIN aHAIU3
MpeAMETHON 00J1acTH;

- IOCTPOCHHE KOHIIENITYyaTbHOU (OHSITUIHOM ) MOJIETN MPEAMETHOM 001acTH;

- cO3[1aHNe KOHILIETITYaJIbHOM Moienin 6a3bl JaHHbBIX;

- pa3paboOTKy CUCTEMBI C MOMOUIbI0 HHCTPYMEHTAIbHBIX cpeacTB BoiOpanHoii CYB/I.

[TepBbIii OUEeHb Ba)KHBIA ATal Pa3pabOTKH CHUCTEMbl — aHAINU3 TPEOOBAHUM MOXKET OBITh
OTpeNiesieH Kak dSTal MOHMMAaHUs 3a4ad NpuioxkeHuid. MIMeHHO 31ech mojb3oBaTenu Oymyrien
CUCTEMBI JTOJKHBI CPOPMYIUPOBaATh, a pa3paboTUUKHU MOHSITH, YTO JOJDKHA JIeJaTh CUCTEMa, KaKkue
y Hee 0COOEHHOCTH, Kakue IOHSTHUS HCIOJB3YIOTCS B 3a7ayaX, Kakue CHTyallud HpPeIMETHOU
00J1aCTH JOJKHBI MOJICTUPOBATHCS B 0a3e JaHHBIX.

Ha Bropom sTame pa3paOOTUMKH CHUCTEMbI JOJDKHBI ONPEACTUTh YCTOMUYMBBHIE CBOWCTBA
JaHHBIX U onucaTh UHGOPMAIIMOHHBIE U TEXHOJOTHYECKHE MPOLECCH, UCIOB3YIOLIUE JaHHbIE, UX
B3aUMOCBSI3b M XapakTEepUCTHKU. MHorma 3Ty paboTy ONpeAensioT Kak MOCTPOSHHE
KOHIIENITYaTbHOW (MH(MOJOTHYECKON) MOJENN MPEeIMETHONH 00JacTH, COJEpKalleld OIMHMCaHue
NOHATHUH, HE OPUEHTHPOBAHHOE HU HA KaKyI0 KOHKPETHYIO 1aTAJIOTUYECKYIO MOJIEIb.
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KonnenryanpHas MOAeIb MPEIMETHOW 00JACTH OPUEHTHPOBAHA HAa BOCIPHUSTHE UYEIOBEKA
(monp30Batens U pa3paboTunKa), a He Ha 00paboTKy maHHbIX B DOBM. lIMeHHO ¢ moMoIIbpo 3TOH
mogenu paspadborunku MC (ma u camu MOJIb30BaTeN) JOCTUTAIOT BBICOKOTO YPOBHS TIOHUMAHUS
cylecTBa HHOOPMALIMOHHBIX MOTPEOHOCTEH Moib30BaTenei. B HacTodiee Bpems uist TOCTPOEHUS
KOHIIETITyaJIbHOM MOJENU NMpPeIMETHOW 06JacTi 00BIYHO MCHONB3YIOT JBa monaxoxaa. [Ipu nepsom
nonxone monenb IO cTpouTcss Ha OCHOBE HHTErpaluu creurduxanuii UHPOPMAIMOHHBIX
noTpeOHOCTEH, a TPU BTOPOM — Ha OCHOBE HEMOCPEACTBEHHOTO aHam3a camoii [10.

B nepBom cnyudae 6osee MIMPOKO MPUMEHSIIOTCS HHCTPYMEHTaIbHbIE CPEJICTBA CUCTEMHBIX
IPOIPaMMHBIX POAYKTOB, KOTOpPBIE HHTEIPUPYIOTCS B €IUHYIO IPOTPaMMHYIO CUCTEMY,
obecrieunBaroIyr0 00pabOTKy MOCTYMHOW WHGOpMAIMKM KaK Ha JTare aHaiu3a, Tak W Ha JTare
IIPOEKTUPOBAHUS IPUKJIAJHON CUCTEMBI.

B Meromonorusx NpOEKTHUPOBAaHMS, OCHOBAHHBIX Ha HEMOCPEIACTBEHHOM CO3JaHUU
KOHIIETITyalbHOM MOJENIM TpPEeIMETHOM 00NacTH, OCHOBHOM 3amayeil sBISETCS MOJy4YeHHE
dopmanbHoro (HezaBucumoro ot CYBJl) ommcanust mpeameTHOW 00JacTh, KOTOpas JODKHA
MozenupoBarecss B BJ[. IIpu 3TOoM cucrema NpPOEKTUPOBAaHUS U METOMOJIOIMS IPOECKTUPOBAHHUS
JIOJDKHBI TIOJICP’KUBATh KAaK IMOJY4YEHUE OT TOJIb30BATENICH 3HAHUW O CBOMCTBAX MPEIMETHOM
001acTH, TaKk M OTOOpaXEHUE OSTUX YIOPAIOYCHHBIX M OpPraHW30BAaHHBIX 3HAaHUM B HaOOp
IpeBapUTENbHBIX OMHUCAHUMN, COCTABIISIIONIMX COOCTBEHHO KOHUENTYalIbHYI0 MOJAETh MPEeIMETHON
o0macTH.

KonnenryanpHass MojAeNb BKJIIOYACT ONHMCAHWE TMOHATHUM TPEAMETHOW o00mactTu u
UH(POPMALIMOHHBIX TPOIIECCOB, NMPOTEKAIOMUX B HEH, T. €. COJAEPXKHUT BCIO HEOOXOAUMYIO IS
MIPOCKTUPOBAHUS CcHCTeMbl HHpopmamuio. MHbopManmuu T0JDKHO OBITh JOCTATOYHO, YTOOBI
IPUHUMATH TPAaBUJIbHBIE PEIIECHUs INPU MPOEKTUpPOBaHMM HE TOiabKO bJ/l, HO M mporpammHoOI
peanu3anuu 3aad.

OpHako He BCe MOHATHA M ONEPalMM, HCIOJb3yEMBIE IpPU ONMCAHMM B pPaMKax
nHpopmanmonHbIx nporeccoB [10, nomkub MoaenupoBaThes B bJ] cucremsl. Psij cemanTraeckux
npeoOpa3oBaHUil JaHHBIX OCYIIECTBISIETCS NpPU peaiu3aluu npuioxkeHuil. Hampumep, takue
npeoOpa3oBaHMsl MOTYT BBIMOJHATHCS 3a7a4aMK, 0OCCIICUMBAIOIIMMHU CIICIIU(PUIECKYI0 00pabOTKy
uHpopManuu uis GOpMUPOBAHUS BBIXOTHBIX OT4ETOB. [103TOMY OCHOBHOI MpOOIEMOI TPEThEro
JTana SBIAETCA IPUHATHE PEIICHUS O BBIACICHUM M3 MHOXXECTBA MOHATHM KOHIENTYaJbHOH
MOJIENIU TPEAMETHON 00JIACTH TaKUX OOBEKTOB, KOTOPBIE JOJKHBI MoJenupoBaThes B b1,

Ha mnepBbIXx Tpex sTamax HNPOBOAWUTCA HE 3aBUCSALIMI OT TEXHMYECKMX M CHUCTEMHBIX
IPOrpaMMHBIX CpEACTB aHaNu3 Liejedl W HazHaueHus npoekrupyemoil MC m mopenupyrorcs
OCHOBHbIE HH(OPMALIMOHHBIE U TEXHOJIOTMYECKUE MPOLIECChl € PYHKIIMOHUPOBAaHUS. Pe3ynbTaThl,
NOJy4YeHHbIE HA ATHX JTanax, UMEIOT (yHJAMEHTAIbHBIM XapakTep M HE H3MEHSIOTCS NpHU
pa3BUTHH TeXHWYECKOM u mporpammHoi ©6a3ei MC. HanpoTuB, 3akIiOYUTENBHBIA ATall
IIPOEKTUPOBAHUSI TECHO CBA3aH C BO3MOXKHOCTSIMHM HHCTPYMEHTAJIBHBIX CPEACTB KOHKPETHBIX
CYBU.

JIaHHBII ATAIl B CBOIO OUEpeb pa30MBAIOT HA CIEAYIOIIUE AT HU:

jJoruyeckoe npoexkrupoanue b/1;

¢usnueckoe npoextupoBanue bJ1;

peanu3anus NpUIOKECHHM.

B cooTBeTcTBUM € BBINIEU3IOKEHHBIM MeTON0JIOTHA IpoekTupoBaHuss MC Ha ocHoBe
KOHIenTyanbHOro monenupoBanus [0 Moxker ObITh MpeacTaBieHa B BUJE MOCIEI0BATEIbHOCTH
3TAIoB, N300paKEHHBIX Ha puc. 1.4.
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Puc. 1.4, 3ranw npoextuposanus HO ka ocxose KORGENT FRIsM0z0  MOGEANpOaT-
nun 10O

OcHoBy JTAHHOM METOA0JIOTUH COCTaBJISIET KECTKO periiaMeHTUpOBAHHAS
MOCINIEIOBATEIPHOCTh  IIATOB, KAXIbIM U3 KOTOPBIX JOJDKEH 3aBepliaTtbes (GopManbHOU
cnenuduKanyeil BHE 3aBUCUMOCTH OT TOT0, HACKOJIBKO TOYHO C(HOPMYIHUPOBAHBI crielu(pUKaAIUN
MPEIBIIYIINX JTAMoB MPOCKTHPOBaHUS. Takas CTpaTerus MPOSKTHUPOBAHHS OOBIYHO TapaHTHUPYET
pa3paboOTKy YAOBIETBOPUTENBHONM CHCTEMBl MPH YCIOBUHM, YTO TpeOOBaHHUSA K CHUCTEME
GUKCUPYIOTCS M MX W3MEHEHHE HE JOIYCKAeTCs MO TeX MOop, MOKa CHUCTeMa He MPEAbSBISETCS
nosib3oBarensiM. OHAKO B 3TOM ciy4yae OIIMOKM MPOEKTHPOBAHUS MOTYT OBITh OOHApYX EHBI
TOJILKO Ha TOCIEAHHUX CTAaausX MPOCKTUpOBaHWs (MO0 MPH TECTHPOBAHUHM CHUCTEMBI, MO0 BO
BpeMsi TIPOBEJICHUS €€ HCIBITaHUI), 4TO TpeOyeT MmepecMoTpa BceX crenudukanuii mpoeKTa M
BEJIET K 3HAUUTENIbHBIM TPYy03aTpaTaMm.

JInsg  nonnep:kaHusT METOJNOJIOTMM  IPOEKTUPOBAHMS HA OCHOBE KOHIENTYaJIbHOI'O
MonenupoBanuss 10 MmUPOKO TPUMEHSIOTCS SI3bIKM CHEIH(PUKAIUN, HEMpOLeIypHbIC S3BIKH
IPOrpaMMUPOBaHUs, HMHCTPYMEHTAIbHBIE CpPEJICTBA OTIAAKM nporpaMMm U T. nA. OnHako
BO3MO>KHOCTh TOBBIIICHUS] MPOU3BOAUTENbHOCTH mpoekTupoBanus MC npu nanHoM mnoaxoze
OCTaeTCsl OTPAaHMYEHHOM, TaK KaK Ha 3Talle BHEAPEHUS YacTO BbISICHSETCS, YTO BayKHbIE TPEOOBaHUS
k MC ocramuch HEy4YTEHHBIMH B CO3JaHHOW CHCTEME, a HWCIpPABIIEHHE JOMYIICHHBIX OIIMOOK
TpeOyeT OOJBIINX TPYAO3aTpar.

Cpenu wHamboynee KpyMHBIX pabdOT B 00JACTH KOHIENTYAIBHOTO MOJICIUPOBAHHS,
MOSIBUBIIMXCA B TOCIEAHEE BpeMs, MOXHO OTMETHTh Moxaenu bpoynu, Kunra m Munomnonyoca,
npoekt DATAID, rne paccMOTpeHBl TpU MOJAEIN KOHLENTYaJbHOTO MOJEIHUPOBAHHUSA, a TaKXKe
MoOJENb, ucnoib3yemyro B Meroguke REMORA. 3HauuTeNnbHBIM TEOPETHYECKUM JIOCTUKEHUEM
sBisiercst  Takke npoekT DIADA, B koTopoMm TmpemsiokeHa TpEXypOBHEBas CTPYKTypa
MHCTPYMEHTAJIBHBIX CPEICTB TMPOCKTHUPOBAHUS HHTEPAKTHBHBIX HH(POPMAIIMOHHBIX CHCTEM C
WHTEHCHUBHBIM HUCTIOJIb30BAHUEM JIaHHBIX.
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OCOOEHHOCTh YKa3aHHBIX METOJIOJIOTHH 3aKII0YaeTCs B MHTETPHUPOBAHHOM PACCMOTPEHUH
MIOHATHUH, UCTIONB3YEMBIX U MOJCITUPOBAHMS CTPYKTYPHBIX U IMOBEICHYECKUX CBOMCTB OOBEKTOB
peanbHOro MHpa.

CTpyKTypHBIE CBOWMCTBA OIMCHIBAIOTCS C ITOMOINBIO aOCTpaKIM TUIW3AINH, arperaiuu,
0000IIeHNsT U aCCOLMAINH, a JIJIsl OTMCAHMsI TTOBEJICHUECKUX aCIIEKTOB Yallle BCEro yrnorpedisercs
KOHIIEIINS COOBITHS.

AOcTpakiuy 00ecreuyuBalOT YeTKOe, CTPYKTYpHUpPOBaHHOE MpPEICTaBICHHE 00 0OBeKTax
NPeMETHOM 001aCTH, UX KJIACCaX M B3aMMOCBS3SIX MEXKITY OOBEKTaMH U KiIacCaMH OOBEKTOB.

CoOpITus1, oTpakas (hakT U3MEHEHHS MMPOUCIISAIIETO B OJTHOM HIIM HECKOJIBKUX 00BEKTax,
TIO3BOJISIOT aJICKBATHO YYECTh IMHAMHUYECKHUE MPOIECChI, mpoucxoasmiue B [10.

3. CoBpeMeHHAas HHTETPAIMOHHAS METOAUKA NMPOEKTUPOBAHMS.

Hanpasrnenue MHTErprupoBaHHBIX WK (eepaTUBHBIX CUCTEM HEOTHOPOAHBIX b/l n MynbTH-
b/l mosBMIIOCE B CBSI3M ¢ HEOOXOJIMMOCTHIO KOMILIEKCHpOBaHUs cucteM bJl, ocHOBaHHBIX Ha
Pa3HbIX MOJENAX JAaHHBIX U ynpasisieMblx pasHeiMu CYB/I.

OcHOBHON 3ajadeil UWHTErpauMu HeogHOponHbIX bBJl  sBIsSeTCs mpemocTaBieHUE
M0JIb30BATENSIM HHTETPUPOBAHHON CHCTEMBI TI100abHOM cxeMbl B/1, mpencTaBieHHON B HEKOTOPOH
MOJIEJIM JaHHBIX, M AaBTOMAaTHYecKoe TMpeoOpa3oBaHUE ONepaTopoB MaHHUMyIupoBaHus bJ]
r7100anbHOTO YPOBHS B OIEpaTOpbl, MOHSATHBIE COOTBETCTBYIoumMM JokansHeiM CYBJl. B
TEOPETUUECKOM IUTaHE MPOOIIEMbI TpeoOpa3zoBaHus PEIIeHbl, UMEIOTCS peah3allii.

IIpu cTporoii unTerpanuu HeogHOpoAHbIX b/l nokanbHble cucrteMsl b/ yrpaunBaroT cBOIO
aBTOHOMHOCTbH. [locie BkmrodeHust jokanbHOW B/l B denepatuBHYIO CHCTEMY BCe AaJIbHEHINIHE
JecTBUSL C HEH, BKJIIOYas aJAMUHUCTPUPOBAHHE, OJDKHBI BECTUCh Ha TIJI00aJIbHOM YpPOBHE.
[TockonbKy MOJIB30BAaTENM YACTO HE COIVIAINAIOTCS yTPAYMBATh JIOKAJbHYIO aBTOHOMHOCTbB, XKeast
TEM HE MEHEe MMETh BO3MOXKHOCTH paboTaTh co Bcemu JiokanbHbiMH CYBJ] Ha OHOM SI3bIKE U
dbopMynupoBaTh 3aMpochl ¢ OJHOBPEMEHHBIM YKa3aHHEM pa3HbIX JIoOKaldbHBIX BJl, pa3BuBaercs
HanpaBienue MynsTH-BJ[. B cucremax wmynbtH-B/] He mnoanepxuBaercs rinobaimbHas cxema
uHTerpupoBanHoil BJl M mpumeHsoTCs cnenualibHble CcrocoObl MMEHOBAaHUSA [UIsl JOCTyHa K
oOwvekTaM nokaneHbix B/l Kak mpaBumio, B Takux cucreMax Ha II00aTbHOM YPOBHE JIOITYCKAeTCs
TOJIBKO BBIOOPKA IaHHBIX. JTO MO3BOJISIET COXPAHUTh AaBTOHOMHOCTb JIOKaIbHBIX B/I.

Kak mnpaBuino, MHTErpupoBaTh NPUXOAUTCA HeogHoponaHble bJI, pacnpenencHHble B
BBIYHCIIUTEIIBHOM CETH. JTO B 3HAUUTEJIBHON CTENEHU YCIIOXKHSET peanu3anuio. JJonoJIHUTENbHO K
COOCTBEHHBIM TpoOJeMaM HMHTErpald MPUXOAMUTCS peliaTh Bce MPOOJIEMBl, MPUCYIIHE
pactipenenenapiM CYBJI: ympaBieHue ri00adbHBIMH TPAH3aKIUSIMH, CETEBYIO ONTHUMHU3AIUIO
3arpocoB U T.1. O4eHb TPYyIHO NOOUTHCA FPPEKTUBHOCTH.

Kak mpaBuno, /uisi BHEIIHErO NPEACTABICHHUS HMHTETPUPOBAHHBIX M MyJIbTU-B/]
UCTIONb3yeTcsl (MHOTJa paclIMpeHHas) pesislMOHHAs MOJENb JaHHBIX. B mocieaHee Bpemsi Bce
yale Mpeajgaraercs MCIoJIb30BaTh OOBbEKTHO-OPUEHTHUPOBAHHBIE MOJENTH, HO HAa MPAKTHUKE MOKa
OCHOBOI1 SIBISIETCS pEISLMOHHAsA MoAelb. [103ToMy, B 4aCTHOCTH, BKJIFOUEHUE B HHTEIPUPOBAHHYIO
cucreMy JokanpHOU pensinonHo CYBJI cymecTtBenHo npome u 3QdeKkTuBHEE, YeM BKIIOUCHHE
CVYB/l, ocHOBaHHOM Ha APYroil MOAEIN AAHHBIX.

4. IIpoekTHpOBaHue cUCTeMbl 023 JAHHBIX HA NMPUHLUUINAX eIHMHON MH(OPMALMOHHOM
cpeasbl.

I'oBopss o0 enuHCTBE WHGOPMAIIMOHHBIX MPOLECCOB MBI JIOJUKHBI TOHUMATh, YTO
nH(OpPMallMOHHBIE CUCTEMbI KaK TaKOBbIE OKPY’KalOT HAac MOBCIOAY. boyiee TOro, Mbl MpakTHYECKH
BCErJa HMMEEM BO3MOXKHOCTh HAMTH OCHOBaHHMS s HMX KOHIENTYaJdbHOTO OOBEINHEHHUS.
Hanpumep, cereBasi  omepamyoHHas  CUCTEMa  JIOKAJIbHOM  BBIUYMUCIUTEIBHONM  CETH,
(GyHKIMOHMpYIOIIass B paMKax OJHOrO (hakylbTeTa YHHBEPCUTETa, SBIAETCS OOBEIUHSIOMICH
WH()OPMAITMOHHOW CUCTEMOW I KaXJAOW OTICIHHOW MH(MOCUCTEMBI — OINEPAIMOHHON CHUCTEMBI
NEPCOHAIBHOIO KoMmmbloTepa. dakynbTeTCcKas e CeTh, B CBOIO OUYEPE]b, SIBISAETCS 3JIEMEHTOM
oOmield yHUBEPCUTETCKON JIOKaIbHOW ceTh. Jlpyrod mMoAXoj, aKIEHTUPYIOIIHH MPOrpaMMHYIO
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COCTaBIISIIONIYI0 CUCTEMHOW JIOTHKH, MO3BOJISIET HAM paccMaTpUBaTh B KaueCTBE HH(OCHUCTEMBI
KOHTPOJIJIEP JIOMEHA, C yYCTAaHOBJICHHOW Ha HEM orepanuoHHo cuctemorr Windows Server, wu,
COOTBETCTBEHHO, €MHON MH(OCUCTEMON OyIeT BCA CTPYKTypa JOMEHA — KOMIUIEKC BXOJSIINX B
HEro KOMIIBIOTEPOB IIOJI YIpaBICHHEM TIJIABHOTO cepBepa. TakuMm o00pa3oM, Mbl BUAUM, YTO
paznuuus B TOAXOAAX K ONPENSICHHUIO EAWHOW WH()OPMAIMOHHOW CHCTEMBI CBSI3aHBI C
Pa3TUYHBIMU OCHOBAHUSAMHU JIJIs1 O0BbEIUHEHUS OTJENbHBIX HH(DOCUCTEM B €IUHYIO CETh.

OmuH W3 aBTOPOB mpeajaraer moja enuHou cpepout B3ammojeiricteus (ECB) monumarh
«COBOKYIMHOCTh TEXHMYECKUX M MPOTPAMMHBIX CPEICTB YUYPEKICHHS, pEaNu3ylolUX HAEU U
METOJBI aBTOMaTH3alMu B cdepe AemoBoro odOmeHus. KomrmekcHas aBTOMaTH3alUS
MOJIpa3yMeBaeT MEPeBOJ] B IUIOCKOCTh KOMITBIOTEPHBIX TEXHOJOTHMH BCE OCHOBHBIE JENOBBIC
IpoIlecChl OpraHM3aluu (M3 KOTOPBIX HAc HMHTEpecyeT Kak pa3 cdepa AeIOBOr0 OOLICHHS).
CoBpeMeHHbIE CHCTEMBbI YIPaBIEHUS JI€JIOBBIMHU IMPOILIECCAMU MO3BOJISIOT MHTETPUPOBATH BOKPYT
ce0s1 pa3mU4HOe MporpaMMHoOe obecrieueHune, GopMUpPYs €AUHYI0 HHPOPMALMOHHYIO CUCTEMY .

W3 npuBeaeHHOro onpeaesieHus: YK€ MOKHO OMpPENesINTh OCHOBHYIO liesieycTaHoBKyY ECB B
OpraHu3aiuy, JMO0o NpeoOpa3oBaHUs CYIIECTBYIOIIUX Pa3pO3HEHHBIX CHUCTEM B E€AMHYIO. OTO
aBTOMaTu3alusl ydera W 0OpaOOTKM HH(POPMAIMOHHBIX IOTOKOB B paMKax OOBEIUHEHHOMN
UH(POCUCTEMBI.

B kpynHbIX opraHuzanusx U Ha MNPEANPUATHSAX AJIS CO3JaHUS €AMHONW HH(POPMAIIMOHHOM
cucteMsbl ucnoib3ytot cucremsl ERP (Enterprise Resource Planning). ERP-cuctems! npencrapnsior
co00i1 HabOp MHTErpHPOBAHHBIX MPUIIOKEHUHN, KOTOPhIE MO3BOJIAIOT CO3AAaTh €AUHYIO Cpedy s
ABTOMATH3AINK TUTAHUPOBAHMUS, Y4eTa, KOHTPOJIS M aHAJIM3a BCEX OCHOBHBIX OW3HEC-oIepalfii B
MaciTabe mpeanpusITHsI.

Enunas cpema B3auMonelcTBUS — 3TO HWH(OpMAIMOHHAS CHCTEMa, MPOCKTHpyeMas
COTJIACHO JIOTMYECKOW MOJEH, OTPAKAIOWIEH LU €€ CO3JAaHusA. TEeXHOJIOTHYECKH JIOTHYeCKas
MOJIeNIb CUCTeMBbI co3faercss Ha ocHoBe CMS (cucteMbl ymHpaBieHHS BEO-KOHTEHTOM) U
pa3Meniaercs B UHTEPHETE.

Ucnons3oBanue CMS Joomla (Ha ocuHoBe muieH3un GNU) mpakTH4ecKH HE HUMEET
QHAJIOTOB MO0 COOTHOIICHHUIO «IIeHa-()YHKIIMOHAIBHOCTh-YA00CTBOY.

CMS Joomla mpencraBnsier co0ol OOBEKTHO-OPMEHTUPOBAHHYIO MOAYJIBHYIO CHUCTEMY,
HaIMCaHHYIO Ha CKpUNTOBOM si3bike PHP. Y 100OHBIN, MOAIIIHEII M, OTHOBPEMEHHO, HECTIOKHBIN IS
OCBOGHUS IIEHTP YIIPABJIICHHS TO3BOJSET CO3JaBaTh BEO-MOPTaibl MPAKTUYECKH JTFOOOTO YPOBHS
CJIOKHOCTH.

Cozanue HOBBIX pAa3/IENOB OCYIIECTBISCTCS W3 IIEHTpa yIpaBieHUs. B mampHeimiem,
CO371aBaTh M PEIAKTHPOBATh COJIEPIKAHKUE PA3/CIIOB U Moaynei (popymMoB, OJIOTOB U T. 1.) MOTYT
MOJIb30BATEM CUCTEMBI COTJIACHO TPUCBOSHHBIM UM IIpaBaM JIOCTYIIA.

Copep:xaHue mopTajla MOXKHO IMPEACTaBUTh B BHUAEC HEPAPXUUYECKU paCHpeesIeHHbIX
JOKYMEHTOB C BO3MOXXHOCTBIO KOJJICKTUBHOTO WX PEAAKTHPOBAHUS (MOJECPUPOBAHUS),
peanu30BbIBas, TAKMM 00pa3oM, MeXxaHU3M wiki.

Enunast peructpanus moib30BaTeNsi B CUCTEME MO3BOJIUT €My MOTYyYUTh JOCTYI (COTIIACHO
€ro ypOBHIO IMOJHOMOYHMI) Cpa3y KO BCEM pecypcaM CHUCTEMbl — Pa3IUYHBIM IUIOIIAIKaM st
oOmeHusi, GailloBBIM XpaHWIHUIIAM U T. 1. Bcs mHpopMmarus (M Becb KOHTEHT, M BCE CIIOCOOBI
IPEJICTaBICHUSI TaHHBIX — I1a0JIOHBI) COXpaHseTCsl B €IMHOM 0a3e JaHHBIX, YTO MO3BOJISIET JIETKO
apXUBUPOBATH JJAHHBIC U BOCCTAHABJIMBATH BCIO CHCTEMY B CITydae aBapHIHOTO COOSI.
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1. 9 Jlekuusi Nel7, 18 (4 yaca).

Tema: «MupopmanuoHHbie cucTembl, ocHoBaHHbIe HA B/l 1 CYB/»

1.9.1 Bonpochl JieKnum:

1. O600mmennas cxema nH(GpOpPMAIIMOHHON cucTeMbl, ocHoBaHHOM Ha b/l 1 CYB/]

2. CocraB u (ynknuu cpenacts akryanuszanuu bJl, cpencts oopadbotku bJ[ B mHTEpecax
II0JIB30BATENEH, CPEACTB aAMUHUCTpUpOBaHus b/

3. Texnonoruu ¢ain-cepep U KIMEHT-CEPBEP

1.9.2 KpaTtkoe cogep:xkaHue BOPOCOB:

1. O6061menHas cxemMa HHPOPMALMOHHOI cucTeMbl, ocHOBaHHOI Ha B/ u CYB/I.

WNudopmarninonHasi cuctema — 3To Jito0asi CHUCTeMa, pealu3yrollas WA MOoJAepKUBaroLas
UH(OPMALIMOHHBIN MTpoIiecc.

K mHpOpManmoHHBEIM MOXHO OTHOCHTH JIFOOBIE CHCTEMBI, BKIIOUAIOIIUE B ceOsi paboTy C
uHpopmanueii. B Hacrosimiee BpeMs OCHOBHBIM IIOMOIIHMKOM 4YellOBeKa IMpH pabore ¢
uH(popMalel SBISETCS] KOMIIbIOTEP, TO3TOMY UMEHHO €ro Mbl U OyJieM paccMaTpuBaTh B KaueCTBE
UCTOYHHKA, croco0a HM3MEHEHHs W XpaHeHHWs HWH(POPMAIMOHHBIX CHUCTEM. A B KayecTBe
WH()OPMAITMOHHBIX CUCTEM OyJIeM paccCMaTpUBaTh MPOTpaMMHOE 00ecIieueHre KOMITbIOTepa.

B 3aBucumoctH OT mpeaMeTHON 001acTH MHPOPMALMOHHBIE CHUCTEMBI MOTYT BecbMa
3HAYUTENIbHO pa3MyaTbcs MO CBOUM (QYHKIUSAM, apXUTEKType, peanuzanuu. OJHAKO MOXKHO
BBIJICJIUTH PSAJ] CBOMCTB, KOTOPBIE SABISIOTCS OOLIUMH.

WudopmaninoHHble  cUCTEMbl  MpeJHa3HAuyeHbl  OpraHM3ali U TOJJAEPKKe
UH(POPMALIMOHHOTO MpoLIecca, TO3TOMY B OCHOBE JIF000H M3 HUX JIGKHT Cpelja XpaHEHHUs U JI0CTyIa
K MH(pOpMAIIHH.

WndpopmaniMoHHbIE CHUCTEMBI OpPHUEHTHPOBAaHBI Ha KOHEYHOrO0 TOJb30BATENs, He
00J1aaromero BBICOKOW KBanuduUKaIMeln B 00J1aCTH BBIYUCITUTEIBHOM TeXHUKH. I[loaTomy
KJIMEHTCKUE TMPUIOKEHUS] MH()OPMAIIMOHHONW CHCTEMBI JOJDKHBI 00JIaAaTh MPOCTHIM, YIOOHBIM,
JIETKO OCBaMBaeMbIM HHTephercoMm.

Takum oOpaszom, mpu pa3zpaboTke MHPOPMALMOHHOM CHCTEMBI NMPUXOIUTCS pellaTh JBE
OCHOBHBIE 3a/1a4H:

- pa3paboTka 6a3bl JaHHBIX, IPEJHA3HAYCHHON I XpaHeHUs HHPOPMAaLIUY;

- pa3paboTka rpadgudyeckoro naTepderica moapb30BaTeNs KINEHTCKUX MPUIIOKEHUH.

[onmasnsroniee OONBIIMHCTBO MH(MOPMAITMOHHBIX CHCTEM PAa0OTAaeT B peXHUME JHajora C
M0JIb30BATEJIEM.

B nanbonee oOmiem ciiyyae THUIOBBIE MPOTPaMMHBIE KOMIIOHEHTBI, BXOJSIIME B COCTaB
UH(OPMALIMOHHON CUCTEMBI, PEAJIU3YIOT:

- TAJIOTOBBII BBOJ-BBIBO/I;

- IOTUKY J1MaJIora;

- IPUKJIAJHYIO JIOTUKY 00pabOTKH JaHHBIX;

- JIOTUKY YIIpaBJICHUsI TaHHBIMU;

- oTiepaly MaHUITyIupoBaHus (ainamu u (nin) 6a3aMu TaHHBIX.

Knaccugurkayus ungpopmayuonnvix cucmem

WnpopmanoHHbIe CUCTEMBI KJIACCH(PHUIMPYIOTCS 110 pa3HbIM PU3HAKAM:!

1. Knaccugukayus no macwumabdy (pucl)

[To macmtaby nH(OPMAIIMOHHBIE CHCTEMBI TIOAPA3/IEISIOTCS HA CICAYIOIINE TPYIIIBL:

- OIMHOYHBIE;

- TPYIIIOBHIE;

- KOpIIOpaTUBHBIE.
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WHchopmayoHHbIe
CUCTEMBI

I |
OoUHOYHBIE pynnoesie KopnopaTWBHble

Puc. 1. Jlenenne naHOpMAITMOHHBIX CUCTEM IO MACIITa0y.

OnuHouHble MH(OPMAIIMOHHBIE CHUCTEMBI PEANMU3YIOTCS, KaK MpaBWJIO, HA aBTOHOMHOM
MEPCOHAIIBHOM KOMIIBIOTEPE (CETh HE UCTONb3yeTcs). Takasi cucreMa MOXKET COJIep:KaTh HECKOJIBKO
IPOCTHIX NPUIOKEHUH, CBA3aHHBIX OOIIMM MH(POPMAIIMOHHBIM (POHIIOM, M pacCuUTaHa Ha paboTy
OJIHOTO TOJb30BaTeNd WIM TPYNNbl MOJb30BaTENEH, pa3AesIoluX MO0 BpeMEHH OJHO pabouee
mecto. [logoOHBIE NPHIIOKEHUS CO3AAIOTCA C TMOMOINBIO TaK HA3bIBAGMbIX HACTOJBHBIX, WU
JOKaJIbHBIX, cucteM ympasieHus 6azamu maHHbix (CYBJl). Cpenn noxampHbix CYB]] Hambomee
u3BecTHbIMU siBistFOTCs Clarion, Clipper, FoxPro, Paradox, dBase u Microsoft Access.

['pymnnoBbie UHPOPMAIIMOHHBIE CHCTEMBI OPUEHTUPOBAHBI Ha KOJUIEKTUBHOE UCIIOJIb30BAHUE
uHpOpMallMK WIeHaMH paboyeil Tpymmel M 4Yamle BCEro CTPOSATCS Ha 0a3e JIOKaJbHOU
BBIUMCIUTENbHOM ceTu. [Ipu pa3paboTke TakuxX MPUIOKEHUHN UCIOIB3YIOT-CSl CepBEPhI 0a3 TaHHBIX
(nazpiBaemble Takxke SQL (Structured Query Language — CTpyKTypHUpOBaHHBIN SI3BIK 3alPOCOB)-
cepBepamu) i padounx rpymm. CymecTByeT JTOBOJIBLHO OOJBINIOE KOTHMYECTBO paznuyHbix SQL-
CepBEpOB KaKk KOMMEpYECKHX, TaK M CBOOOAHO pacmpocTpansembix. Cpenu HHX Haubosee
M3BECTHBI TaKWe cepBephl 0a3 naHHbIX, kak Oracle, DB2, Microsoft SQL Server, InterBase, Sybase,
Informix.

KopnoparusHuble HH(GOpPMAIIMOHHBIE CUCTEMBI SBISIOTCS Pa3BUTHUEM CHCTEM Ui pabodmx
IpyII, OHU OPUEHTHPOBAHBI HA KPYIHbIE KOMIAHUU W MOTYT MOJJIECPKHUBATH TEP-PUTOPHATIBEHO
pa3HeCeHHBIE Y3JIbl WJIM CETU. B OCHOBHOM OHU MMEIOT HEPAPXUUECKYIO0 CTPYKTYPY U3 HECKOIbKUX
ypoBHEW. [l TakuX CHUCTEM XapakTepHa AapXWUTEKTypa KIUEHT-CEpPBEpP CO ClenHaInu3anuen
CEpBEpOB MJIM K€ MHOTOypoBHeBass apxurekTypa. Ilpu pa3zpaboTke Takux CHCTEM MOTYT
UCTIOJIb30BAThCS TE€ e CepBEpHl 0a3 TaHHBIX, YTO U MPH pa3padOTKe IPYNIOBBIX WH(POPMAIIMOHHBIX
cucteM. OnHaKo B KpyHHbIX HHGOPMAIMOHHBIX cHCTeMax HauOoJbllee pacnpoCcTpaHEeHHe
nonyuunu cepsepsl Oracle, DB2 u Microsoft SQL Server.

2. Knaccugpuxayus no cghepe npumenenus

ITo cdepe npumenenuss HHPOPMAITMOHHBIE CHCTEMbI OOBIYHO TOJPA3CIAIOTCS Ha YEThIpe
rpymisl (puc. 2):

- cucTeMbI 00pabOTKH TpaH3aKUUN (TIPOTOKOJIOB);

- CUCTEMBI MOAJIEP’KKH MPUHATHUS PELICHUI;

- HH(OPMAIIOHHO-CIIPABOYHBIE CUCTEMBI;

- o(pucHbIC HHPOPMAITMOHHBIE CHCTEMBI.
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WMHdhopMaUMOHHEIE CUCTEMEI

CucTembl Cucremel NHdopmMaumoHHO- OdrcHEIe
DEPHEDTHH_ NOAOERKKK ChnpaBoqHBIE MHOPMALMOHHBIE
TpaH3aKuu1K NPUHATHA peLleHiA CHCTEMBI CMCTEMBI
CnepatueHan OnepatweHan Cuctemel DokymMeHTansHbia
obpaboTka aHanWTHYecKas ANEeKTPOHHOM CUCTEMBI
TpaH3akumi obpaborka OOKYMEHTALMMK
MaketTHan JKCNepTHLIE MNeorpaduyeckne ABTOMaTHIAUWA
obpaboTka CMCTEMBI MHOPMaUMOHHBIE AenonpoMaBsoacTea
TpaH3aKUWH CHCTEMBI
MMNepTeKcToBLIE YnpasneHwe
CHCTEMB ackyMmeHTooGopoTOM

Puc. 2. Jlenennie nH(GOPMALIMOHHBIX CHCTEM I10 cpepe MPUMEHEHHS.

Cuctembl 00pabOTKHM TpaH3aKIMi, B CBOIO 0YepPe/ib, IO OMEPATUBHOCTH 00paOOTKU JTaHHBIX
pa3fensfoTcsl Ha TaKeTHble WH()OPMAIMOHHBIC CHUCTEMBI M OINEPATUBHBIE WH(GOPMAIIMOHHBIE
cuctembl. B MHGOPMaIMOHHBIX CHCTEMax OpPraHU3allMOHHOTO YIPAaBJIEHUS NMpeolialaeT PeKUM
orepaTuBHOW 00paboTku Tpanzakmmii (OnLine Transaction Pro-cessing, OLTP) must orpakenus
aKTYaJbHOTO COCTOSIHHSI MPEIMETHON 00JacTH B JII0O00M MOMEHT BPEMEHH, a MakeTHas oOpaboTka
3aHHMMAaeT BeCchMa OrpaHWyeHHyIo yacTb. [t cuctem OLTP xapakrepeH peryssipHblid (BO3ZMOXKHO,
MHTEHCUBHBIA) TIOTOK JOBOJIBHO MPOCTBIX TPAH3AKIMM, WUIPAIOIIUX pOJIb 3aKa30B, IUIaTEXeM,
3aMmpocoB U T.1. BakHbIMEH TpeOOBAaHUSMU IJIs1 HUX SBIISIOTCS:

- BBICOKAs IPOU3BOAUTEIILHOCT 00pa0OTKH TPpaH3aKIIHiA;

- TapaHTHpOBaHHas JOCTaBka WHQOpMAIMK TpU yaajdeHHOM goctyne K bJl mo
TEJIEKOMMYHUKALIUSM.

Cucremsl ogaepxku npusstus pemennii (Decision Support System, DSS) mpencrasistor
co0oil nmpyroit Tum WH(OPMALMOHHBIX CHUCTEM, B KOTOPHIX C IOMOIIBIO JOBOJBHO CIIOKHBIX
3alpocoB TMPOM3BOAUTCA OTOOp M aHaIM3 JaHHBIX B pPa3IMYHBIX pa3pe3ax: BPEMEHHBIX,
reorpauuecKux, Mo APyruM MoKa3aTeNsIM.

OOmmpHBIA KiMacc WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM OCHOBaH Ha THIIEPTEKCTOBBIX
JOKyMEHTax 1 MynbTuMenua. Hanbonpiee pa3Butue Takue HH(OOPMALMOHHBIE CUCTEMbI TTOTYYUIIH
B MHTEpHETE.

Knacc oducHbIx HHPOPMAIIMOHHBIX CUCTEM HalleJieH Ha epeBoj] OyMakHbIX TOKYMEHTOB B
AIIEKTPOHHBIN BHJI, aBTOMATU3ALIUIO JICJIONPOU3BOJICTBA U YIIPABIEHUE TOKYMEHTOOOOPOTOM.

3. Knaccugpurayus no cnocoby opeanuszayuu

[To cnocoOy opraHu3anuy TPYNIOBBIE W KOPHOPATUBHbIE WH(POPMALMOHHBIE CHUCTEMBI
MOAPA3ICIIAIOTCS Ha CJIETYIONTNE KIacchl (puc. 3):

- CUCTEMBbI Ha OCHOBE apXHUTEKTYpHI (hailin-cepsep;

- CHCTEMBI Ha OCHOBE apXUTEKTYphI KIINEHT-CEPBEP;

- CUCTEMbI Ha OCHOBE MHOT'OYPOBHEBOI apXUTEKTYPHI;

- CHCTeMBbI Ha OCHOBE MHTEpHET/MHTPAHET-TEXHOJIOTHl.
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WHdopmauMOHHBIE CUCTEMBI

I
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Ha ocHoee Ha ocHoBe Ha ocHoBe Ha ocHoBe
ApPXUTEKTYPbI apXUTeKTYpSI MHOroYpOBHEBOI TEXHONOMMK
thann-cepeep KNWeHT-cepBep apXWTEKTYpLI WHTepHeT/MHTpaHeT

Puc. 3. Jlenenne naGopMarmOHHBIX CUCTEM IO CTIOCO0Y OpraHU3aIuy.

B mro6o#t mHGOPMAIIMOHHONW CHCTEME MOYKHO BBIICIUTH HEOOXOAMMBbIe (DYHKIIMOHAIBHBIC
KOMITIOHEHTHI (Tabn. 1), KOTOpbhle IMOMOTalOT MOHATH OTPAHUYEHUS PA3IUYHBIX APXUTEKTYP
nH(popManMoHHBIX cucteM. Paccmorpum Oosee moapoOHO OCOOCHHOCTH BAapHUAHTOB IOCTPOCHHS
UH(POPMALIMOHHBIX TPUIIOKEHUH.

Tabmuua 1.1. TunoBsie GyHKIMOHATHHBIE KOMIOHEHTH HH(OPMAITMOHHON CHCTEMBI

OBoznavenne HawmeHoBaHWe XapakTepucTuka

PL Presentation Logic Ynpaenser e3avMo0eACTEMEN MexOy
(norvka NpencTaenedHwda)  nons3osatensm v 3BM. CopabarwiBaseT AeRCTEBWA
NoNe30BATENR I'IFJI."I Ehlﬁﬂpe KDMEH,D,I:.I B MEHI{},
LENHKE Ha KHOMKE MNK BelBOpE NyHKTa B CNMCKE

BL Business Logic Habop npaeun ana npuHATHA PeLUSHIAR, BEIMMCNEHMIA
(MPUKNAOAHaR norvka) W ONEPAUMA, KOTORLIE OOMEHD BRNONHATE NPRAOHKEHE
DL Data Logic (norvxa Onepauly ¢ Ba30i JaHHBlX (peanyayemele
YNPEENEHWA OAHHBIMK) SOL-onepatopamMi), KOTOPBIE HYKHD BeINONHNTE
OnA peanM3aury NPUKNagHoR NOrMKW YNpaeneHKa
OAHHEIR A
Ds Data Services (onepawwy  Jeildctens CYEL, peanvayiowmWe NOrvKy yNnpasneHns
G Basol AAHHBIX) OAHHBIMK, TAKWE KAK MAaHWNYNMROBAHWE OAHHLIMK,

ONpefeneHe AaHHbIX, GUKCALMA WK OTKAT
Tpad3akurin 1 T n. CYBL ofeMH0 komnunupyer
SOL-npeonoKxeHaA

FS File Services JuckoBbie onepaumi YTEHKA W 3anMcK 0aHHBX
(chainoBLIe onapam) ona CYEL v opyrvx komnonedTos, OB6MHO ABNRIOTCA
PYHKLAAMI ONEPaLMOHHOR cucTemel (OC)

2. CoctaB n ¢ynkuuu cpencrB akryanusanuu BJI, cpeactB oOpadorkm B/l B
HHTepecax mojb3oBarelieid, cpeacTs aaMmuaucTpuposanus b/,

K ocnoBHbM pyHKIusAM VC oTHOCATCS GYyHKIMU cOOpa U PErUCTPAllMi HHPOPMALIMOHHBIX
pecypcoB, uxX XpaHeHue, 00pabdoTKa, aKTyaIn3alys, a TaK xKe 00paboTKa 3arpocoB MOIb30BaTEIIS.

CO6op u peructpanus obecreunBaet pUKCUpoBaHUE HHPOPMAIIUU O COCTOSHUU TPEIMETHON
obnactu. PaboThl BBINOJTHSETCS KakK J0 OCHOBHOTO MPOrPaMMHO-ANIapaTHOrO KOMIUIEKCa, TaK B
ero cpene. Peanu3zanus pyHKIMI 3aBUCUT OT UCTOYHUKA HH(POPMALIUH, B KAUECTBE KOTOPOT'O MOTYT
BBICTYNIaTh OyMa)KHbIE HOCUTEIIH, DJIEKTPOHHBIE, aBTOMATU3UPOBAHHbBIE TEXHUUYECKHE CUCTEMBI.

CO6op u perucTpanus MOryT OCYIIECTBIISATHCS:

- IyTeM U3MepeHni (Habo1eHnii) (akToB B pealbHOM MUPE U BBOJIa IAHHBIX B CHCTEMY C
MOMOIIbIO KJIABUATYPHI WIH KaKUX-THO0 MaHUITYIISITOPOB;

- T0JyaBTOMAaTHYECKH IYyTEM BBOJia B KOMIIBIOTEp C HEKOTOPBIX HOCHUTENEH M B ciy4yae
HEOOXOUMOCTH HX MEPEeKOJUpPOBaTh (HAIpUMEp, MPU HCIOJIB30BAHUM TEKCTOB Ha OyMasKHBIX
HOCHUTEIISIX WM aHAJIOTOBBIX ayH3anuceil);

- aBTOMATMYECKHUH C TMOMOUIbIO PA3IUYHOIO pOJa JAaTYMKOB WM OOMEHa JaHHBIMH C
JPYTUMH aBTOMAaTU3UPOBAHHBIMU CHCTEMaMHU.

C »stumMu  QYHKOUSMH CBs3aHA HEOOXOJUMOCTh OO€CIeueHruss KOHTPOJIS, CXKaTHe,
KOHBEPTHUPOBaHHUE UHPOPMAITUH.
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ObGecrieueHne KOHTpOJSE HMHPOPMAIMM — HEOOXOAWMAsl CTaaus MpeABaApUTEITHHON
00paboOTKM JaHHBIX M TOATOTOBKM HMX 3arpy3KH B CHCTEMY, OCOOCHHO B ciydYasX, Korjaa
UCTIONIB3YIOTCSl HECKOJIBKO MCTOYHUKOB JaHHBIX. OOBIYHO OHA BKIIIOYAET MPOLEIyphl (priIbTpammuu
JTaHHBIX, BeprU(pUKaluu, o0ecredeHne JOrnuecKoi 1eJI0CTHOCTH, YCTpaHEeHNEe HECOTJIACOBAHHOCTH,
M30BITOYHOCTH ¥ PA3IIUYHBIX OIIMOOK, BOCIIOJIHEHHUS MPOITYCKOB, a Takke APYrue MpoueAayphl
HaIpaBJIEHHBIEC HA YIy4YlIeHHE KauecTBa HHPOPMAIUH.

B pesynbrare ¢uiabTpanuu TPOU3BOAMTCS OTOOP HYKHBIX JAaHHBIX M3 MHOXECTBA
UMEIOUIXCAd B pacrnopsbkeHuu. Bepuduxanuu mnpusBaHa oOecreunBaTh JOCTOBEPHOCTh H
JIOTHYECKYI0 1eJ0oCTHOCTh mH(popMaruu. [Ipu BeIMONHEHUH NaHHOW (DYHKIUU yCTaHABIMBACTCS,
aJIcKBaTHA JIM WU MHGOPMAITUS TPEAMETHOU 00JIacTH.

Ha pa3HbIx omepanusx MOTYT MPUMEHSTHCS PAa3IMYHBIE METOJbI KOHTPOJS, CYIIECTBYIOT
METO/Ibl, TPUMEHUMbIE KO MHOTHM OIEepalusiM, Harnbosee MpUMEHUMBIE:

- MOZICUeTa KOHTPOJIBHBIX CYMM;

- TMIOBTOPHOE BBHITIOJIHEHHUE OTIEPAIMK JPYTUM OIEpaTOpPOM C TyOJMpOBaHUEM JCHUCTBUN U
MOCTIEAYIONIUM UX CITHYCHUEM;

- KOHTpOJIb Habopa Ha KJIaBHATYpE;

- KOHTPOJIb MH(OPMAIIMK B COOTBETCTBHE C €€ CBOMCTBAMHU, CTPYKTYPOH U Ha COOTBETCTBHUE
3HAYEHUSIM.

Criocobamu peain3alui MOTYT OBITh:

- py4HO¥ (6€3 UCITOIB30BaHUS TEXHUUYECKUX CPEJICTB);

- BU3YaJIbHBIN (C HCIOIh30BAaHNEM TEXHUYECKHUX CPEACTB U 0€3 HUX);

- anmapaTHBIN (TEXHUYECKHUH);

- IPOrpPaMMHBIN;

- OpraHu3allOHHbIE MEPOIPUSITHUS.

BriOop KOHKpeTHBIX oOecreueHUs] BepU(PHUKAIMM 3aBUCUT OT XapakTepa, KadecTsa,
MCTOYHUKOB JAHHBIX, BUJOB OTPaHUYEHUS [EIOCTHOCTH.

B mekoropeix MC wunHpopmammst Xpanutcs B cxaroM Buae. Cxartue uHbOpManuu
MUHUMU3UPYET MOTPEOHOCTh BO BHEUIHEH MaMsATH, HYKHOM UIsl XpaHEHHS, a TAaKKE CHUXKAeT
3aTpaThl Ha Tiepefady JaHHBIX 10 KaHaJlaM CBSI3U.

KonBepTupoBaHue HaHHBIX MpPH BBOJE B CHCTEMY HCIIONb3yeTCs A MpeoOpa3zoBaHUs
onHOro (opMaTa JaHHBIX B JPYroi, JAOMYCKAIOUIM aBTOMaTu3upoBaHHBIH ummopt ux B HC.
KonBepTupoBaHue AaHHBIX HEOOXOJMMO B Ciy4asX, KOrja HCTOYHMKOM JIaHHBIX SBIISETCS
HEKOTOpasi npyras cuctema. JlJis KOHBEPTUPOBAHHS HCIOIB3YIOTCS CIIEIHUATIbHBIC MPOTPAMMBI
KOHBEPTOPBHIL.

XpaHeHHe ¥ HaKOIUIEHWE WH(OpPMAIMKA BBI3BAHO HEOOXOAUMOCTHIO MHOTOKPATHOTO
UCIIOJIb30BAaHUS OJHU U T€ K€ JIaHHBIE NP pelIeHnH 3a1ad. [ XxpaHeHus U noucka uHopmanuu
UCTIONIE3YIOTCSI TEXHOJIOTHH 0a3 JaHHBIX.

Axmyanuzayus ungopmayuornHvlx pecypcog. Jis Toro, uToObl wuHGOpManusa ObLTa
MPAKTUYECKH MOJIE3HOM, HEOOXOIMMO CBOCBPEMEHHO M aJICKBAaTHO OTOOpa)KaTh B HEW M3MEHECHHUS
COCTOSIHHS TIPEMETHOM 00sacTh. AKkTyanu3arus nHpopmanun B penssunoHHbix CYBJl cBoguTcs k
BKIIIOUCHUIO W/WIH YIAJICHUIO CTPOK B TaOiuiax 0a3 JaHHBIX, OOHOBJICHUIO 3HAUYEHUH HEKOTOPHIX
pEeKBU3UTOB. B cilydasx uM3MeHEHHUs CTPYKTYphl MPEAMETHOH 00JaCTH CHUCTEMBI, aKTyalu3alus
uH(pOpMAIIUK 3aKJTI0YAeTCs B M3MEHEHHHM CXEMBbI 0a3bl JAHHBIX — JOOABICHUH WU YIAJICHUH
CYLIECTBYIOIIMUX CTOJOLOB Ta0NHIl, B CO3/JaHUU HOBBIX TaOJMI M YAAJECHUH CYILIECTBYIOIINX
TaOJIHII.

B uHopManmoHHO-CIipaBOUHbIE CHUCTEMaX akTyaldu3anus HUHQOpMAaIMH OCYIIECTBISETCS
MyTeM BBOJa B CHCTEMY HOBBIX JOKYMEHTOB, PEXKE YAaJICHUEM CYIIECTBYIOMINX.

Axtyanuzarnuss uHGopManuun B MC mNpow3BOAUTCS IHUCKPETHO, Yepe3 OIpe/IesiCHHbBIE
WHTEPBAJIBI BpEMEHU. AKTyanu3aius nHopMaIum, T.0., 00eCreunBaeTCs ¢ HEKOTOPBIM OTCTaBaHUE
BO BpeMeHHU. JTo oTcTaBaHue B pa3inuuHbiXx MC m3MeHseTcs B MIMPOKOM JUANa3zoHE U 3aBHCUT OT
Ha3HAYEHUS CUCTEMBbI M OCOOEHHOCTEH ee mpeaMeTHOH oOmactu. B nHbopManmoHHBIX crcTeMax
VIOpaBICHUS CIOXKHBIMA TEXHHUYECKMMH OOBEKTaMH, HalpuMep B CHUCTEME YIIpaBJICHUS
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KOCMHUYECKMMH T10JIETaMU, BPEMEHHOH JIar U3MepsAeTcs B MILIMCEKyH1ax. B xopnopatuBHbix MC
MOJKET COCTaBJIATh OT HECKOJIBKMX MUHYT J0 HECKOJBKUX YacOB.

Hus toro utobbr MC cooTBeTCTBOBajla CBOEMY HA3HAYCHHIO HEOOXOAMMO COONIONATH
YCTaHOBJICHHBIN JJI HEe perjiaMeHT aKTyaau3aluu.

Ilpeoocmasnenue ungopmayuonnvix pecypcoé noavzoéamento. Bce BbIle OMHMCAaHHBIC
orepauy He0OXOAUMBI JIJIs1 YIOBJIETBOPEHUS HH(OPMALIMOHHBIX MOTPEOHOCTEN MOJIB30BATENEH.

CymiecTByeT [B€ TEXHOJOTHHM TMpeNoCTaBieHus uHpopManuu mojib3oBaremo: pull-
TEXHOJIOTHS 1/ Uil push-TexHOoJI0THsl.

B cnyuae pull-TexHONMOrMM — MHHMLIMATOPOM IPEIOCTABICHUS HH(OPMAIMHM BBHICTYIACT
M0JIb30BaTeNb, a push-TeXHOJOrHs cama cHUCTeMa, B COOTBETCTBUE C PETJIAMEHTOM U s
OIPEAEIIEHHOr0 KpyTa M0JIb30BaTENEH.

Hns mpenocraBnenust umHpopmanuu 1o pull-rexnomormm B WC mpemycmaTpuBaroTCs
noJjb3oBareibckue uHTepdeiicsl. Ilonb3oBaTenbckue MHTEPQEHCH — CpeacTBa B3aUMOJCHCTBUS
MIOJIB30BATENS C CUCTEMOM.

[Ipn sTOM mnosb30BaTENh MOXKET BIUATH HA IOCIEAOBAaTENbHOCTh MPUMEHEHUS TEeX WU
UHBIX TeXHONOrui. C TOUKHU 3pEHHs BIMSHMS MOJIb30BaTelNs Ha MOCIEA0BATEILHOCTh ONEpaluii B
nporecce ¢ynkuuonuposanuss WC, wuHTepdeiicel MOryT OBITh pa3/ieleHbl Ha IaKeTHbIE U
JTUAJIOTOBBIE.

OKOHOMHUYECKHE 33[]a4H, PEIIAEMbIE B TAKETHOM PEKUME, XapaKTEPU3YIOTCS CIEAYIOLIMMHI
CBOMCTBAMH:

- QITOPUTM pelIeHus 3ajaud (QOpMajM30BaH, IPOLECC €€ peuieHus He Tpedyer
BMeEIIATEIbCTBA YEJIOBEKA;

- uMeeTcss OONbIIONH 00BEM BXOIHBIX M BBIXOJHBIX JAaHHBIX, 3HAYUTEIHHAS YaCTh KOTOPBIX
XPaHUTCS HA MAaTHUTHBIX JIUCKAX;

- pacyeT BBIMOIHAETCS JUIs OOJIBIIMHCTBA 3aMMCEei BXOTHBIX (paiiiioB;

- OonBIIOE BpeMs pelIeHUs 3a/1a4u 00YCIIOBIIEHO OOJIBITUMU 00bEMaMH JIaHHBIX;

- perIaMeHTHOCTb, T.€. 3a7ja4l PELIAOTCs C 3aJaHHON IEPUOANYHOCTBIO.

JMamoroBelil peKUM HE SIBJIAETCS albTEPHATUBON MAKETHOMY PEKHUMY, @ €r0 Pa3BUTHEM.
Ecin npuMeHeHHe NakeTHOro pPeKMMa I03BOJISIET YMEHBIIUTh BMEHIATEIBCTBO IOJIB30BATENs B
IpOLECC peHieHus] 3aJayd, TO JAMAJOTOBBIA PEXKUM MpENroyiaraeT OTCYTCTBHE KECTKO
3aKpeIUIeHHON TI0CIIeIOBATEIbHOCTH ONepaluii 00pabOTKH TaHHBIX.

[Ipumepom  push-TeXHOJIOTMM  MOXKET CIY)XHUTb pacchUika HHGOpMaluu  Cpeau
nonb3oBarenen UHTepHeT.

OxoHoMHUYecKasi HH(OPMAIMOHHASI CUCTEMA 110 CBOEMY COCTaBY HAallOMHMHAET MPEANpUATHE
no mnepepaboOTKe MaHHBIX M TPOU3BOJICTBY BBIXOAHOW HH(OpManuu. MeToasl M CHOCOOBI
peamuzanuu ¢ynkiuu MC (cOopa, HaKOMIICHHsI, XpaHEHUs, TTIOMCKAa U 00pabOTKK WH(MOpMAIMK Ha
OCHOBE TPHUMEHEHHUS CPEACTB BBIYUCIUTEIFHOW TEXHUKH) HA3bIBAIOTCS HMH(DOPMAITMOHHON
TEXHOJIOTHEM.

WNnpopmaniMoHHbIE TEXHOJIOTUM JIOJDKHBI OBITH BBICTPOCHBI B  IOCIEIOBATEIBHOCTD
JEHCTBUM, TIO3BOJIAIONIYI0O W3 HWCXOAHOW HWH(OpMANUM TMOJYyYUTh PE3ynbTaT C 3aJaHHOMN
JIOCTOBEPHOCTHIO U OE30MAaCHOCTHIO.

YnopsgoueHHasi MOCIE0BATEIbHOCTh B3aUMOCBSI3aHHBIX JIEHCTBUM, BBHIMOIHSIIONIMXCSA C
MOMEHTa BO3HMKHOBEHHUSI MH(OPMAIMH J0 MOJIyUYEHHs pe3yibTaTa, Ha3bIBACTCS TEXHOJIOTHYECKUM
IIPOLIECCOM.

[lonarne wHPOPMALMOHHON TEXHOJOTMM, TakuM O0Opa3oM, HEOTAECTMMO OT TOH
crienurUIecKoi cpespl, B KOTOPOM OHA pealin30BaHa, T.€. OT TEXHUYECKOW U porpammMHoi Cpepl.

Aomunucmpuposanue 6azvl 0anHbix — 3T0 HyHKIUS yrpaBiaeHus 6a3oi nanubix (bJ1). Jlumo
OTBETCTBEHHOE 3a agMuHHCTpupoBanue b/l HazpBaercs “Aamunuctpartop 0a3el gaHHBIX (ABJI)
nin “Database Administrator” (DBA).

OyHKIMA  “aAMUHUCTPUPOBAHUSA JAHHBIX®  CTaja AaKTUBHO paccMaTpUBaTbCAd H
OIpPEAEIAThCSA KaK BIIOJHE CaMOCTOATENbHas ¢ KoHHA 60-x roxos. IIpakTuueckoe 3HaueHUE 3TO
UMeNo JJid  NPEANpUSTUH, HCIONb3YIOIUX  BBIYUCIUTEIbHYIO TEXHHKY B  CHCTeMax
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UH(POPMALIMOHHOTO OOecrieueHus Ui CBOEH exelHeBHOW aesrenbHOCTH. Crenuanusanus 3Tou
(GYHKIIMM C TEYEHUEM BPEMEHU COBEpPIIECHCTBOBAJIACh, HO KAdyeCTBEHHbIE M3MEHEHHS B ATOH
00JIaCTH CTalIM MPOUCXOIUTH C HA4aJOM HCIIOJIIb30BAaHUS TaK HAa3bIBAEMbIX MHTETPUPOBAHHBIX 0a3
naHHbIx. OniHa Takas 6a3a JaHHBIX MOTJIA UCIOJIB30BATHCS AJIS PELIEHUS] MHOTUX 3a/1ad.

Takum o6pazom, chopmupoBanocsk ompenenenue bJl kak obmero HHGOPMAIMOHHOTO
pecypca MpeanpusTusi, KOTOpoe MOJKHO HaXOAUThCA Bcerna B paboTocnocoOHOM cocTtosHuu. U
Kak JUIsl KaXJI0ro oOIIero pecypca 3HauUTeNbHOW BaxxHOCTH, BJ] ctama TpeboBaTh OTIENBHOTO
ynpasiaeHus. Bo MHorux ciydasx 3To ObUlo HE0OXoauMo JUisi obecriedeHHs] €€ MOBCEIHEBHOM
HKCIUTyaTally, e€ pa3BUTUSI B COOTBETCTBUH C PACTYIIMMH MOTpeOHOCTAMU mpennpusatus. K romy
xe BJl u TexHomorus e€ pa3pabOTKU MOCTOSIHHO COBEPUICHCTBOBAJIUCH M YK€ TpeOOBaIHChH
CrielMaibHble 3HAaHUS BBICOKOTO YPOBHSI JJISI JOBOJIBHO CIIOKHOTO OOBEKTa, KOTOPHIM cTaja 0aza
nanHbeix. Otcroma  QyHKUMS — ynpaBiieHus — 0a30d  JaHHBIX M MOJIy4YWJa  Ha3BaHHE
“AnMmuHHCTpUpOBaHME ©0a3pl JaHHBIX, a JHIO €I YIPaBISIONIEe CTAIH  Ha3bIBaTh
“AnmuHucTpaTop 6a3 JaHHBIX .

Aomunucmpamop 6azvl Oannwvix (DBA)

DBA Anvmunuctparop 6a3sl gaHHbix (ABJl) mnu Database Administrator (DBA) — ato
JMII0, OTBEYarollee 3a BHIpaOOTKY TpeOoBaHUM K 0a3e NaHHBIX, €€ MPOSKTHPOBAHUE, PeaTU3alIHIo,
3¢ (}exTUBHOE HCMOIB30BAaHUE W COIMPOBOXKACHUE, BKJIIOYAsl yIpaBiIeHUE YYETHBIMH 3alHUCIMU
nojab3oBareneid b/ 1 3amuTy OT HECAaHKIMOHUPOBAHHOTO JHocTyna. He MeHee BakHOW (hyHKIMEH
aamuHuctpatopa b/l siBnsieTcs moaaepkka 1eT0CTHOCTH 0a3bl JaHHBIX.

ABJl mMmeerT KOA CHIEUUAIBHOCTH MO OOIIEPOCCHHCKOMY Kiaccupukaropy mnpodeccuii
pabouux, mAomkHOCTEH ciayxkamux U TapudHbeix paspsgoB (OKIIATP) — 40064 u xox 2139 mo
Oo6mepoccuiickomy knaccudukaropy 3amstuii (OK3). Kox 2139 OK3 pacmudpoBsiBaeTcs
cnenyromum obpazom: 2 - CIIEHUAJIMCTBI BBICIHIEI'O YPOBHSA KBAJIMOUKALIWUY, 21 -
Crermanuctel B 00JacTH  €CTECTBEHHBIX* M HHXKEHEpHbIX Hayk, 213 - CnemuanucTsl 1O
KoMmnbroTepam, 2139 - Cnernuanuctsl 0 KOMIIbIOTEpaM, HE BOIICAIINE B APYTHUE TPYIIIIBI.

Kiaccuueckne moaxoapl K HANOJHEHUIO cojepkaHueM mnoHatusa "ABJl" cramun
dbopMHpoBaThCS TOCHE W3AaHHMS pabodyero oTrdera TPYIIbl MO 0a3aM JaHHBIX AMEPHKaHCKOTO
Hammonansnoro Uucturyra CranmaproB ANSI/X3/SPARC B 1975 roma. B atom otuere Oblta
onucaHa TpexypoBHeBas apxutekrypa CYB/l, B KOTOpo#Hl BBIIETANICA YpPOBEHb BHEIIHUX CXEM
JTAHHBIX, YPOBEHb KOHIIENTYAIbHOH CXEMBI JAaHHBIX U YPOBEHb CXEMBbl (PU3UUYECKOTO XpPaHEHHUS
JIaHHBIX. B COOTBETCTBUM C 3TOW apXUTEKTYypoH ompeAessuiuch Tpu poiu ABJl: agMuHMCTpaTOp
KOHLENTYaJIbHOW CXEMBI, aAMUHHUCTPATOP BHEIIHUX CXEM MU aIMUHUCTPATOpP XPaHEHUs JaHHBIX.
OTH oM B ciIyyae OYeHb MaJIEHbKON CHCTEMbI MOT UTPATh OJIMH YeJIOBEK, B OOBILOI cucTeMe ais
BBINIOJIHEHUST KaKIOW pOJIM MOIUIa Ha3zHadarbes rpymnmna Jjoaeid. Kaxaoil poau cooTBeTCTBOBA
Habop GyHKIM, a Bce 3TH QyHKIIMU BMecTe cocTaBsuii GpyHkiun AB/I.

B 1980 - 1981 r. B aMepuKaHCKOH JUTEpaType CTAJIO NMPUHATHIM BKIIOYATh B (PYHKIIUH
ABJI:

- OpraHU3alMOHHOE U TEXHUYECKOE IUTaHupoBanue b/,

- mpoextupoBanue b/,

- obecnieueHue MOJEPKKHU pazpabOTOK MPUKIATHBIX TPOTPaMM,

- ynpaBiieHue dKcruryaranuei b1

B Hameii ctpane B 370 ke Bpems nepBoe onpezenenue ABJl B 'OCT-ax 3axano cimmkomM
y3kuit coctaB pyakunuii ABJI:

- MOATOTOBKA BBIYMCIUTEIBLHOIO KOMIUIEKca K ycraHoBke CYDB/l, yuactre B ycTaHOBKE U
npuemke CYB/l u camoit B/ ¢ KOMIIIIEKCOM MPUKIIAIHBIX TPOTPAMM

- yIpaBieHue dKciuryaranuen b/

- moaroToBka cioBapeir u Apyrod HCU - HopmaTHBHO-CIpaBOYHON HH(pOpMaUHA - K
MOMEHTY Hauaja ucnelTanus b/

- IIpeanonaranock, uro Gynkmuu ABJl OynyT opueHTHPOBAHBI TOJBKO Ha IKCILTyaTaIHIO
B/l, a e€ pa3paboTka OyneT BECTUCh CHIIaMH CHEIMAIN3UPOBAHHON OpraHu3aluy.
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K cepennne 90-X TOAOB CIOXWINCH €II€ HE 3aBEpLICHHBIE, HO YK€ JOCTaTOYHO
YCTONYMBBIE U MOJIHBIE METOJOJIOTUHU pa3pabOTKu cucTteM ¢ 6azamu JaHHBIX. OcHOBHas paboTa 1o
TUTAHUPOBAHUIO UH(HOPMAITMOHHBIX noTpeGHOCTeH NpEINpPUATHS, MIPOEKTHUPOBAHUIO
KOHLIENITYalbHOM M JIOTM4ecKoil cxembl bJ[, BHEIMIHMX CXeM, HCIOJIb3YEMBIX B OTIEIbHBIX
nporeccax 00pabOTKM  WHGpOpMAIMK, JOXKHUTCA TEHepb Ha TIPYyNIy HPOSKTHPOBAHHUS
Atomaru3upoBanHoi Cuctembl (AC). CtaHOBHTBCS M OoJiee ompeneiaEHHBIM 00beM (DyHKIUI
ABJl. Oto obecnieuenne HanexHOH M 3(p(eKTUBHONW pabOThHl Mojb3oBarenel u nporpamm ¢ BJI,
MoJIepKKa pa3padOTUMKOB B MX focTyme K b/l u cpencTtBam pa3paboTKH.

3agaun ABJl MOryT HE3HAUMTENbHO OTJIMYAThCA B 3aBUCHMOCTH OT BUJA NMPUMEHIEMOM
CYB/J

Cpenu ABJ] HEeT CTpOroro JOKYMEHTAIBHOTO pa3rpaHUYEHUS 110 TUIIAM.

Kak TakoBo#l oduimaabHON BEPCHUU MTODKHOCTHOM WHCTPYKIIMK aJIMHHHCTpaTopa Oa3bl
JAHHBIX HE CyLEecTBYeT. lMeeTcss HEeCKOIbKO [OKYMEHTOB, pa3IMYarolIUXCi B OCHOBHOM
obopMIIEHHEM H COJEP)KaHHEM HEKOTOPHIX MYHKTOB. ECTECTBEHHO, HM O KakoW MOAPOOHOM
pacmndpoBKe 3amad agMHUHHCTparopa O0a3bl JaHHBIX B OJTHUX JOKYMEHTaxX peud He UAET.
JlomkHOCTHAsT MHCTPYKIUST — 93TO, TMPEXJIE BCEro JOKYMEHT, perjaMeHTHPYIOIIHiA
IPOM3BOJICTBEHHBIE MTOJHOMOYUS M 00S3aHHOCTH paOOTHHUKA. M XOTSI B HEKOTOPBIX OpTraHU3aIUIX
U3MEHSIOT TEKCT JOKHOCTHOW MHCTPYKLHUU B COOTBETCTBUH C YCIOBHUAMU crieluuKU paboThl, HE
CTOMT OXWJIaTb B HEW INpPsAMBIX YKa3aHMM Ha TO, YTO HAAO JelaTh aJMHUHHUCTparopy. B
OOJIBIIMHCTBE CIy4yaeB TaKWe JeTajbHble IUPEKTUBBI pPAOOTHI PETJIaMEHTUPYIOTCS APYTUMU
JOKYMEHTaMH (HampuMmep, HHCTPYKIHUS 10 pPEe3epBHOMY KOMUPOBAHHUIO, HWHCTPYKLUHS IO
obecnieueHno MHGHOPMAITMOHHON 0€30MTaCHOCTH TIPH padoTe ¢ 6a3aMu TaHHBIX ).

3. Texnosoruu ¢aiia-cepBep U KJIMEHT-CepBep.

ApxurexkTypa (paiJ-cepsep.

B apxwurektype (aiin-cepBep cereBoe paszieieHHe KOMIOHEeHTOB nuainora PS u PL
OTCYTCTBYET, & KOMITBIOTEP UCIONB3YyeTCs Al (QYHKIMIA OTOOpakeHus!, 4TO 00JIer4aeT NoCTpoeHHe
rpadgudeckoro uHTepderica. daiia-cepBep TOJBKO H3BICKACT JaHHBICE W3 (aiIoB, TaK dYTO
JIOTIOJTHUTEIIbHBIE TI0JIb30BATENN U IMPUIIOKEHUS JIMIIb HE3HAUUTEIBHO YBEJIMYUBAIOT HArpy3Ky Ha
HEHTPaTBHBIN Mporieccop. Kaxaplii HOBBIN KIMEHT A00aBIIsSET BEHIYUCIUTEIbHYIO MOIITHOCTD K CETH.

OObektamu pa3paboTku B (ailli-cepBepHOM TPHIOKEHUH SIBIAIOTCS KOMIIOHEHTHI
NPUJIOKEHUs, ONpeAestomue Joruky auanora PL, a takxke jmoruxky oopabotku BL u ynpasienus
nanabiMu DL. PazpaboTtanHoe NMpUIoKeHUE peann3yeTcs JIM00 B BUJIE 3aKOHYCHHOTO 3arPy304HOTO
MOJyJIs1, 1100 B BUJIE CIIEIIMAIBHOTO KOJIa AJIs1 MHTEPIIPETAIUH.

Opnako Takasg apXWUTEKTypa HMMEET CYHIECTBEHHBIM HEAOCTATOK: IIPU BBINOJIHEHUU
HEKOTOPBIX 3alpOCOB K 0a3e MaHHBIX KIMEHTY MOTYT IepeAaBaThecsi Oosbline 0O0BEeMBbl JaHHBIX,
3arpyas CeTb M IPUBOAS K HEINPEACKAa3yeMOCTH BPEMEHHU pEaKIUU. 3HAUYMTEIbHBIA CETEBOU
Tpauk OCOOEHHO CKa3bIBaeTCs MPH OpPraHU3alMH YIAJCHHOTO JOCTyna K 0a3aM JaHHBIX Ha
¢aiin-cepBepe yepe3 HU3KOCKOPOCTHBIE KaHaJbl CBI3U. OHUM U3 BapUAHTOB YCTPAHEHUS JAHHOTO
HeJ0CTaTKa SBJSETCS yAalleHHOE yIpaBiieHue ¢aiii-cepBepHbIM MPUIIOkKeHHeM B ceTu. [lpu aToM B
JIOKaJIbHOM CETH Pa3sMELIACTCs CepBEp IPWIOKECHUN, COBMELICHHBIM C TEJIEKOMMYHHUKAIIOHHBIM
cepBepoM (OOBIYHO HA3BIBAEMBIM CEPBEPOM JIOCTYIMA), B CPEIEe KOTOPOTO BBHITIOJHSIOTCS OOBIYHBIC
daiin-cepBepHble npuiIokeHUs. OCOOCHHOCTh COCTOUT B TOM, YTO JTHAJIOTOBBIH BBOJ~BBIBOJ
MOCTYMAET OT YJAJIEHHBIX KJIMEHTOB uYepe3 TeJIeKOMMYHHUKauu. [IpuinokeHus He AOIKHBI ObITH
CIIMILKOM CJIO)KHBIMH, MHA4e BEJIMKa BEPOSATHOCTh NEPETPY3KH CEpPBEpA, WJIM K€ HYKHA OUYEHb
MoIIHas T1aThopMma JUIst cepBepa MPHI0KEHHH.

OpHuM U3 TPaJUIMOHHBIX CPEACTB, HA OCHOBE KOTOPBIX CO3JAIOTCS (pailyi-cepBepHbIE
cuctemsl, sABIAOTCA JokanbHble CYBJl. OmHako Takue CHCTEMBI, KaK MpaBUJIO, HE OTBEYAIOT
TpeOOBaHUSAM oOOECIeYeHHs LEIOCTHOCTH JaHHBIX (B YAacCTHOCTH, OHU HE IOAJCPKHUBAIOT
Tpan3akuuu). [loaToMy mpu uX HCHOIB30BaHUHU 33Jaya OOecTeyeHUs LEeTOCTHOCTH JaHHBIX
BO3JIaraeTcsi Ha MPOrpaMMbl KJIMEHTOB, YTO IPUBOAUT K YCIOKHEHHUIO KIMEHTCKUX MPUIOKEHHI.

74



Tem He MeHee, 3TH MHCTPYMEHTHI IPHUBIIEKAIOT CBOEH MPOCTOTOH, y1OOCTBOM NpPHUMEHEHHS WU
noctynHocteio.  IlosTomy  aiin-cepBepHble HMHGOPMAIMOHHBIE CHUCTEMBI /O CHUX IOp
MPEJICTAaBIISIIOT MHTEpEeC sl Majblx pabouyux rpynm u, Oojiee TOro, HEPEAKO HCIIOJIb3YIOTCA B
Ka4yecTBe MH(POPMAITMOHHBIX CUCTEM MacIiTada MpeAnpHUsITHS.

ApXUTEKTYpa KJIHEHT-cepBep.

ApXuUTeKTypa KJIMEHT-cepBep MpeaHazHaueHa A pa3peuieHus npooiaeM (aiia-cepBepHbIX
MPUIOKEHUH TTyTeM pa3ziesieHUus] KOMIOHEHTOB MPUJIOKEHUS M pa3MEelleHUs] UX TaM, TJie OHU OyAyT
¢ynkunonuposats Hanbosee 3¢ hekTuBHO. OCOOEHHOCTBIO APXUTEKTYPHI KJIHEHT - CEpPBEpP SABISECTCS
HaJIMYue BBIIEJICHHBIX CEpBEpOB 0a3  JAaHHBIX, [OHUMAIOMIMX 3alpochl Ha  SI3bIKE
CTpYKTypupoBaHHBIX 3ampocoB (Structured Query Language, SQL) u BBINOJHSIOMUX TIOUCK,
COpPTUPOBKY M arperupoBaHue HHGOOpPMaLUU.

OmmmuurenbHas yepta cepBepoB b/l — Hanmmuue crpaBoYHMKA JaHHBIX, B KOTOPOM 3alMcaHa
ctpykrypa BJI, orpanryenust elToCTHOCTH AaHHBIX, (POpMaThl M TaKE CEPBEPHBIC MPOIICAYPhl 00pabOTKH
JIAHHBIX TI0 BBI30BY WJIM MO COOBITHSIM B mporpamme. OObeKTamMy pa3pabOTKU B TaKHX HPHIIOKEHUSIX
MOMHUMO JMajiora U JIOTMKA OOpaOOTKHU SIBJIAIOTCS, MPEKAE BCEro, PEAMOHHAs MOJENb TaHHBIX U
CBsI3aHHBIN ¢ Hell Habop SQL -orepaTopoB JUis TUTIOBBIX 3aIIPOCOB K 0a3e JaHHBIX.

BonbmmHCTBO KOH(MUTYparyii KIMEHT -CepBep UCIONB3YeT JBYXYPOBHEBYIO MOJIETb, B KOTOPOI
KIMEHT oOparaercss K yciayraM cepsepa. [Ipemdmonaraercs, 4ro auanoroBble KomroHeHTHI PS u PL
pa3MenialTcs Ha KIWEHTE, YTO TO3BOJSIET peann3oBaTh rpaduueckuii uHTepdeic. KommoneHTs
yrpasienust qanabiva DS u FS pasmemarorcest Ha cepsepe, a muanor (PS, PL) u moruka (BL, DL) — Ha
KJIMeHTe. B IByXypOBHEBOM ONpENENEHUN ApXUTEKTYpbl KIMEHT CEPBEP HCIOJIBb3YETCd MMEHHO 3TOT
BAapUaHT: NpuiIoykeHrne padotaet Ha kimente, CYB/] — Ha cepBepe (puc. 4).

FEEEsEsEEEEEEE== L T i

E KnueHT : ! Cepeep !
: Ouanor : | | YnpaeneHnue |
I | ' | paHHeIMM |
1 | | |
I i | i
E PS, PL : E > DS, FS E
: Noruka ! | :
: obpaboTiM | e
: BL, DL !

I i

Puc. 4. Knaccuueckuii BApuaHT KJIMEHT - CEPBEPHON CUCTEMBI.

[TockonbKy 3Ta cxema MpeabsIBIsIET HaUMEHbIINME TpeOOBaHMS K CepBEpy, OHa 0oOiamaeT
HawIyullled MaciTabupyeMocTbio. OHAKO CII0KHBIE TPUIIOKEHUSI, aKTUBHO B3aUMOJIEHCTBYIOIINE
¢ BJI, Moryr *ecTko 3arpy3uTh Kak KJIMEHTa, Tak U ceTb. Pe3ynbrarel SQL-3ampoca JOKHBI
BEPHYTbCS KJIHMEHTY Ui 00pabOTKH, MOTOMY YTO TaM pealu30BaHA JIOTWKA MPUHATHS PELICHHSL.
Takas cxemMa NPHUBOAUT K IONOJIHUTEIBHOMY YCIOKHEHHUIO aJIMHHUCTPUPOBAHMS INPUIOKCHHM,
pa30pOCaHHBIX M0 Pa3TMYHBIM KIMEHTCKUM Y3JIaM.

JUId COKpalieHWs Harpy3Kd Ha C€Th M YIPOIUCHHA aAMWHHUCTPUPOBAHUS IPUIIOKCHUN
KOMIIOHeHT BL MoxHO pasmectuTs Ha cepBepe. IIpu 3TOM BCs JIOTMKA HPUHATUSA PELLICHUN
oopmIsieTcs B BUI€ XpaHUMBIX IPOLIETYp U BBINOJHAETCS Ha cepBepe B/I.

Xpanumas npouenypa — npoueaypa ¢ SQL-oneparopamu ans nocrtyna k bJl, BeizbiBacmast
0 MMEHU C Tepenadeil TpeOyeMbIX MapaMeTpoB W BhIMOJHseMas Ha cepBepe bJ[. Xpanumbie
IIPOLIEAYPBl MOTYT KOMIIMJIUPOBATBCS, YTO IMOBBIIIAET CKOPOCTHh HX BBINOJHEHHS MU COKpaIlacT
Harpy3Ky Ha cepsep.

XpaHUMBbIE MPOLEAYPHl YIYYIIAIOT LEIOCTHOCTh IpuiokeHud u bJl, rapantupyror
AKTyaJIbHOCTh KOJUIEKTMBHBIX ONEPALMA W BBIYMCICHHH. YIIydlIaeTCsd CONPOBOXKICHUE TAKUX
POLEAYp, & TaKkKe 0€30MaCHOCTh (HET MPSMOTO TOCTYIA K TaHHBIM).
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2. METOAJUYECKHE YKA3AHMUA 110 BBIIIOJIHEHUTO
JIABOPATOPHBIX PABOT
2.1 JIabopatopHas padora JIP-1, JIP-2, JIP-3, JIP-4, JIP-5 (10 yacos).

Tema: «IlocTaHOBKA M peleHHe 3224 JUHeHHOro nporpammuposanusi B MS Excel»

2.1.1 Heap padoThI: N3y4YUTh U IPOAHAIU3UPOBATH PELICHHUE 3a/1a4H JIMHEHHOTO
nporpammupoBanusi B MS Excel

2.1.2 3apayu padoThI:

1. 3y4yeHne MOCTaHOBKH 3a/1a4Ml IMHEHHOTO POrPaMMHUPOBAHMUS

2. V3y4enue pelieHns 3a1a4u JUHEHHOTO TPOrpaMMHUPOBAHHUS

3. U3yuenue penieHus 3a1a4uu JIMHEHHOTO mporpaMmmupoBanus B MS Excel

2.1.3 Ilepeyenb NpuOOPOB, MATEPHUAJTOB, HCIIOJIb3YeMbIX B J1a00pPaTOPHOI padoTe:

1. OpenOftice

2. Microsoft Office Excel

2.1.4 Onucanue (xox) padorTpi:

1. ®opmanu3anus NPUKJIAIHBIX IKOHOMHYECKHUX 32/1a4 B BH/1e OCHOBHOM 3a/1a4u
JIMHEHHOT 0 MPOrPAMMHUPOBAHUS.

[locraHoBka  3aauu  MpeAnoiaraeT  YeTKyl  JKOHOMUYECKYI0  (OpMYIHUPOBKY,
BKJIIOYAIOUIYIO 1I€J1b PEILIEHUs, YCTAaHOBJIICHHE IUIAHOBOI'O II€PUO/A, BBIICHEHHE W3BECTHBIX
apaMeTpoB OOBEKTAa U TeX, KOJUYECTBEHHOE 3HAYEHHE KOTOPBIX HYKHO OIpEAENTuTh, HX
MPOU3BOJICTBEHHO-)KOHOMUYECKUX CBs3€H, a TakKe MHOXecTBa (aKTOPOB H  YCJIOBHIA,
OTpakaroIIKUX MOJEIUPYEMBIil Ipoliecc.

Mogenb 5KOHOMUYECKON 3a1a4l COCTOUT U3 TPEX YACTEH.

I. IleneBas ¢dyHKIUSA (KPpUTEPHl ONTHMAIBHOCTH), OIKCHIBAIOIIAS KOHECYHYIO II€b,
MpeciielyeMyI0 IIPU PEIICHUHU 3a/1a4u.

II. Cuctema orpaHnyeHuUid, KOTOpask BKJIOYAET OCHOBHBIE U JIOTIOJHUTEIbHBIC OTPAaHUYEHUS.
OCHOBHBIE OTrpaHUYEHHUS OMMCHIBAIOT PACXO0Jl MPOU3BOJACTBEHHBIX PECYpCOB (KOHCEpBaTHUBHAS
4acTh MOJIEINHN), JTOTIOJTHUTEIbHbBIE — UMEIOT Pa3IMYHBIM XapakTep, SIBISIOTCS U3MEHSIEMON 4acThiO
MOJIEJIH, C TOMOIIBIO KOTOPOU OTPAKAOTCSI OCOOCHHOCTH MOACTUPYEMON 3a1auH.

III. YcnoBrue HEOTPUIIATETLHOCTH IEPEMEHHBIX BEJTUYHH.

OctanoBuMcs mopoOHee Ha KaXKI0W YaCTH MOJEIIH.

Tak, nenp pemieHUs 3aJaydl BBIPAKAETCS KOJMYECTBEHHO KOHKPETHBIM IIOKa3aTeleM,
Ha3bIBAEMBbIM KPUTEPUEM ONTUMAIbHOCTH. OH JOJDKEH COOTBETCTBOBATh 3KOHOMHYECKOM
CYIIHOCTH PEIIaeMOM 3a1auu.

CymiecTByeT AOCTATOYHO OONBIIOE KOJMYECTBO JIOKATHHBIX KPUTEPHUEB OINTHMHU3AIINY,
HCIOJIb3YEMBIX KaK B MPOMBIIIJIEHHOM ITPOU3BOJICTBE, TAK U B CEIHCKOM XO03HUCTBE:

— MaKCUMyM MPOU3BOICTBA BAJIOBOW MPOJYKIIMH B CTOUMOCTHOM BBIPA)KEHUH;

— MaKCUMyM BaJIOBOTO J10XOa, IPEACTABIISIONIETO PA3HUILY MEXK]ly BaJIOBOM MPOAYKLIHEH B
CTOMMOCTHOM BBIpaXXE€HUH U CYMMON MaTepuaibHBIX 3aTPaT Ha €€ MPOU3BOJICTBO;

— MakKCUMyM YHCTOTO J0XOJa, HM3MEPSEMOro pPa3HUIIEH MEXIy CTOMMOCTHIO BaJIOBOM
MPOJIYKLIHUHA U CYMMOU U3JIEpKEK TPOU3BOCTBA;

— MaKCUMyM TPUOBLIN, U3MEPSIEMON pa3HUIICH MEXKYy CYMMOW JACHEKHBIX MOCTYIUICHUHA OT
peanu3aiuy NpoIyKIuu U €€ MOJIHOM ce0eCcTOMMOCThIO;

— MUHMMYM TPOU3BOJCTBEHHBIX 3aTpaT Ha 3aJaHHBIM IJIaH NPOU3BOJACTBA MPOAYKIIHH,
UCYHCTISIEMBIX TI0 (hopMyIie:
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C=S+ak,
rae S — TeKylue Npou3BOACTBEHHBIC 3aTPATHI,
k — ynenbHbIe KaTUTaJIOBIOKCHHUS;
a — HopMa 3(PPEeKTHBHOCTH KANTUTAJIOBIOKEHUH;

— MakCHMYM IPUBEIACHHON NMPUObUIN, U3MEPSEMON pa3HUILICH MEXy BaJIOBOW BBHIPYUKOH 3a
peaIN30BaHHYIO NIPOAYKIIMIO U IPUBEICHHBIMU 3aTPATaMU Ha €€ IPOU3BOJICTBO;

— MaKCHMYM JIEHEXHBIX ITOCTYIICHUH OT pealnu3aly NpoIyKIuy;

— MUHUMYM IIPOM3BOJICTBEHHBIX 3aTpaT Ha 3aJaHHbIN IIaH IPOU3BOACTBA IPOYKIUH.

B nocranoBke 3a1a4n TOMKHO OBITh YETKO ONPEAETICHO, UTO SBISETCS HEU3BECTHBIM, KaKue
IIEpPEMEHHBIE BEJTMUUHBI M UX YUCIICHHbIE 3HAUCHHsI HEOOXOAMMO HAalTH B IPOLIECCE PEIICHUS.

IlepeueHp nEpeMEHHBIX BEIMYMH JOJDKEH OTpaXkaTb XapaKTEp, OCHOBHOE COJAEpKaHHE
MOJIEIMPYEMOI0 YdKOHOMHYECKOTO MPOIIECca.

KonuyectBo mepeMEeHHBIX 3aBUCUT OT BBIOOpA IIJIAHOBOTO MEpHoja (JIOJTOCPOYHBIH,
CPEIHECPOYHBIM, TEKYyIUil), KOTOpPBIM OKa3blBaeT CYIIECTBEHHOE BIMSHME Ha CTENEHb UX
neranuzanuy. Yem Oimke mepuoi, Ha KOTOPBIM COCTaBIsIETCS MOJIENb, TeM OOJbIIE JeTanu3aius
nepeMeHHbIX. [Ipyu niuaHupoBanuu Ha OoJjiee OTAAJICHHYIO NEPCHEKTUBY (IMATHICTHUH IUJIaH, IUIaH
OpPraHU3alMOHHO-X03IUCTBEHHOTO YCTPOMCTBa HA NEPCHEKTHBY) HEOOXOIUMOCTH B CTOJIb
NOAPOOHOM JeTanu3aluy IePEMEHHBIX HeT.

Kpome Toro, Komm4ecTBO MEPeMEHHBIX 3aBHCUT U OT TOTO, HACKOJIBKO MOJPOOHO B MOJEIH
JOJDKHBI  OBITh TPEACTaBIEHbl CIEAYIOUIME MPU3HAKU: BHJ MNPOAYKLMHU; HaIpaBICHHUE €€
UCIIOJIb30BaHUS; CIIOCOOBI, KaHAJIBI M CPOKU IPOU3BOJICTBA U PEAIN3aLUH POIYKIINH.

ITo sxOHOMHMYECKOH PO B MOJECIUPYEMOM MPOLIECCE BCE NEPEMEHHBIE KIIACCU(PUIIUPYIOTCS
HA OCHOBHblE N 6CNOMO2amebHble.

K ocnosnvim mepeMeHHBIM MOKHO OTHECTH:

— 00bEeMBbI TIPOM3BOJICTBA MPOAYKIUH (OBITOBOW TEXHHMKH, CTPOUTENIBHBIX M OTAEIOYHBIX
MaTepuaioB, MeOenu, u T.1.);

— KOJIMYECTBO CBHIPbs, UCIOJIb3YEMOTO ISl IPOMBIIUIEHHOTO IIPOU3BOCTBA;

— KOJINYECTBO MIPOMBILIIEHHOI'O 000PYA0BaHUS;

— IIOT'0JIOBBE CEIIbCKOXO3SIIICTBEHHBIX JKUBOTHBIX;

— IUIOLIAIY MTOCEBA CEIbCKOXO35IMCTBEHHBIX YTOANN;

— KOJIMYECTBO CEJIbCKOXO03IMCTBEHHOM TEXHUKHU,

— KOJINYECTBO MUHEPAIBHBIX YIOOpEHHI 1 TIp.

Bcnomocamenvuvie  nepemennvle  TPUBICKAIOT A OOJEeryeHHe MaTeMaTHYECKOM
(OpPMYIHPOBKHM  YCIOBHH, ONpEIEICHHS pacueTHbIX BEJMYMH (0OBEMOB IPOM3BOJCTBA,
nokasaresei 3((peKTUBHOCTH ITPOU3BOACTBA U T.J.).

ITpu maremaTHueckol peanu3aluu 3aaad Uil NpeoOpa3oBaHMsl HEPABEHCTB B PaBEHCTBA
BBOJSTCS JIONOJIHUTENIBHBIE TIEPEMEHHBIE, KOTOPBIE MCIOIb3YIOTCS IIPH aHAJIU3€ MPOMEXKYTOUHBIX
PEILICHN U ONITUMAaJIbHOIO BAPUAHTA.

JInst Kax10il IepeMeHHOI yCTaHABIUBAIOT KOHKPETHYIO €IUHHILYy U3MepeHus (IuT., ra, II.,
Yesl.-4., ¥ T.14.) IIpu 3TOM pyKOBOJACTBYIOTCS CIEAYIOIIUMHU TPEOOBAaHUSAMU:

1) menecooOpazHO BHIOMPATH OJMHAKOBBIC SAMHUIIBI U3MEPEHUS 110 OJHOTHUITHBIM TPYyIIIamM
IIEPEMEHHBIX;

2) eIMHHULBl U3MEPEHHs HE JOJDKHBI 3aTPYAHATHh aHaJINW3 ONTHMAJIbHOTO PEUICHUS U
BBI3bIBATh JTOTNIOJIHUTEIBHBIC PACUETHI;

3) TEeXHUKO-3KOHOMHYECKHE KOI(PPHUIMEHTH HEIenecoo0pa3sHo MPEACTaBIATh CIUIIKOM
OONBIIMMH WM CIIUIIKOM MajIbIMU YHCIIaMU.

Ilocne ycraHOBIIEHHSI COCTaBa MEPEMEHHBIX ONPEIENISIOT CUCTEMY OIpPAaHMYEHMH MOJENH,
OTPaXKAIOIIKX YCIOBHS peanu3anuu 3anadu. OrpaHudeHHs, NPEACTABICHHBIE B BHUJEC JMHEWHBIX
HEPAaBEHCTB M YPAaBHEHUH, OTpa)kalOT OpPraHU3alMOHHO-3KOHOMUYECKHE U TEXHOJIOIMYECKHE
yCIIOBHS U TPEOOBaHMsI, KOTOPbIE XapaKTEPU3YIOT JaHHOE IPOU3BOJICTBO.
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OrpanudeHne 3aUCHIBAIOTCS TPEMs TUIIAMU JTMHEHHBIX COOTHOIIICHUH: MEHBIIIE WIH PaBHO
(<), 6onpme umu paBHO (>) u paBHO (=). [lo cBoeil poau B MOJENH OHHM TOAPA3ACIAIOTCS HA
OCHOBHBIE, JIOTIOJTHUTEIHHBIC M BCTIOMOTaTEIbHBIC.

OcHognble ocpaHuyeHus BBIPAXKAIOT TJaBHbIE, HaUOOJIee CYIIECTBEHHBIE YCIOBUS 3aJayuu.
OHU HAaKIIAJBIBAIOTCS HA BCE WM OOJNBIIMHCTBO MEPEMEHHBIX Mojeneid. K oCHOBHBIM OTHOCSTCS
OTpaHHYEHUS IO UCIIOJIb30BAHUIO TPOU3BOJICTBEHHBIX PECYPCOB.

HononnumenvHuvle ocpanuyenus HAKIAABIBAIOTCS Ha HEOOJIBIIOE KOJIMYECTBO MEPEMEHHBIX
BEJIMYMH WIH OTJEIbHbIE IepeMeHHble. OOBIYHO OHU (POPMYITHPYIOTCS B BUJIE HEPABEHCTB.

Bcnomoeamenvuvie ocpanuuenus BBOIAT JUIsl 00ierdeHus: pa3pabOTKU YMCIOBOW MOJENH,
obecrieueHne TMpPaBWILHOH (HOPMYIUPOBKH SKOHOMHUYECKHX TpeOoBaHuil. CaMOCTOSITEIBHOTO
HYKOHOMHUYECKOTO 3HAYCHHUS HE UMEIOT. C MOMOIIBI0 BCIIOMOTATENIbHBIX OTPAaHHYEHUN MOTYT OBITh
3aMyCaHbl YCIOBUS IPONOPIMOHATLHOM CBSI3U MEKIY IEPEMEHHBIMHU HIIM UX TPYIIIaMH.

Pa3mepeHHOCTh BENWYMH KaXJAOTO OTPAaHUYCHHUS ONPEIENSIeTCS Pa3MEPEHHOCTBIO €ro
npaBoi yactu. Ecnau oHa, Hampumep, O3HadaeT 3amac pecypcoB TpyAa B YeJIOBEKO-yacaxX, TO B
JICBOM YacTW OTPaHUYCHHS IMMOKA3aTeNH IO HCIIOJIB30BAHUIO TPYAOBBIX PECYPCOB IO BCEM BHIAM
JEeSTENIbHOCTH TAaK)Ke BBIPAXKAIOTCs B UEJIOBEKO-4acax.

B 3aBucumoctu oT 3amauu U 00BEKTa, IO KOTOPOMY 3Ta 3ajada JOJHKHA OBITh MOCTPOEHA,
HEOOXOIMMO OIPENCIUTh Xapakmep U 00beMm UHDOpMayuu, UCMOYHUKU ee cOOpa u Memoobl
o0bpabomiu.

HcTounukamu MHQOpMAIUMKU CIIYKaT TOAOBbIE OTYETHI, MPOU3BOJICTBEHHO-(PUHAHCOBBIE U
MEPCICKTHBHBIC IUIAHBI, IUIAHBI  OPraHM3AIMOHHO-XO3SHUCTBEHHOTO  YCTPOWCTBA, JaHHBIC
NEPBUYHOTO Y4€Ta, TEXHOJOTWYECKHE KapThl IMPOU3BOJCTBA PA3IUYHBIX BHUJIOB MPOIYKIUHU, a
TaK)Ke pa3InyHble HOPMATUBHBIC CIIPABOYHUKHU.

Lemsto mepepaboTKH MCXOMHON MH(OpPMAITK SBISIFOTCS pa3paboTka U 00OCHOBAHHE CHUCTEMBI
TEXHUKO-DKOHOMUYECKMX XapaKTepUCTHK OObeKTa Wi mporecca. Jlmg mo0oil momenu  3tu
XapAKTEPUCTHKH (POPMHPYIOTCS B BHAE TEXHUKO-DKOHOMHUYECKHMX KOIPDHIMEHTOB aj, KOA(DPUIIMEHTOB
11e71eBOM (DYHKIIMH ¢; M KOHCTAHT WM OOBEMHBIX IT0Ka3aTesIel pecypcoB WIIH MPOTYKTOB b;.

TexHnK0-3KOHOMUYECKHE KOAI(D(DHUIMEHTHI TPEICTABIIIOT COOOM OCHOBHYIO YacTh BXOHOU
uH(OpMAaIK, KOTopast IOCTYIaeT B MOJICNb KaK B MPeoOpa30oBaHHOM, TaK M HE B IIPE0OPa30BAaHHOM BUJIC.
Kospduimentsl MOXHO NONpa3NeNWTh HAa  TPYNIBL yIETIbHble HOPMATHBBI 3aTpaT WM BbIXOna
HPOIYKIMH, KOA(PHHULIHEHTH! TPOMOPLIHOHATEHOCTH.

Yoenvuvie Hopmamuewbt 3ampam uiu 6bix00a NpoOyKyuu TIPEACTABISIOT COOOM TEXHUKO-
HKOHOMHYECKYIO XapaKTEPUCTUKY BHUIIOB (CIIOCOOOB) NesaTenbHOCTH. [10 SKOHOMUYECKOMY COIEPIKAHHIO
BBIAICIISIIOT KO QUIMEHTBI, XapaKTepHU3YIOLIHE 3aTpaThl I-T0 pecypca Ha €IMHUILY j-TO BUA JIEITeIbHOCTH
— a;; 1 KO3 DULIMEHTBI BBIXO/A V.

VYrnenbHple KOAX(QQUIMEHTH 3aTpaT M BbIXOJA PACCUMTHIBAIOT HA OCHOBE HOPMATUBHBIX
CMPABOYHUKOB, TEXHOJIOTHYECKHX KApT C HKCIOJIBh30BAHMEM METOJIOB MATEMATHUECKON CTaTHCTUKU H
npyrumu criocodbamu. OT UX JTIOCTOBEPHOCTH 3aBHUCHUT pPe3yJIbTaT pelieHus 3a1a4ui. EquHuibl usmepenus
3TUX BEJIMYHH ONPEIEIISIOTCS OTHOIIEHUEM €IMHHULIBI U3MEPEHUs b;, K €IMHULIE U3MEPEHH X;.

Kosgppuyuenmor nponopyuonanvrocmu (W) — 510 KOI(QGOUIMEHTH! NPH TEPEMEHHBIX B TEX
OTPaHMYCHHSX, KOTOpBIE TMPEIyCMATPUBAIOT  OMNPEICICHHBIE TMPOMOPIUH MEXIY 3aBHCHMBIMU
MePEMEHHBIMHU.

OxoHomuueckoe cooepaicarue Korpduyuenmos 6 yenegou yrxyuu (¢;) Opeesercs XapaKTepoM
KpUTEpUs] ONTUMATLHOCTU. UKclioBOE 3HaYeHNE KPUTEPHsI ONTUMATIbHOCTHU Yallle BCEr0 MCUHCISIOTCS Kak
CyMMa IIpOM3BeIeHUH KO3 (HUIMEHTOB LIENeBOM (DYHKIUU 1 3HAYEHNH IEPEMEHHBIX, TO €CTh ) CiX;.

Bonblioe 4uciao SKOHOMUYECKHX 3aad CBOAUTCS K JIMHEHMHBIM MaTeMaTUYECKUM MOJEIISIM.
TpagUIMOHHO ONTUMU3ALIMOHHBIEC JTMHEHHBIE MATEMATUUYECKUE MOJIENM Ha3bIBAKOTCSI MOJECIN JIMHEHHOIO
nporpammupoBanysi. [lon JTMHEHHBIM MPOrpaMMUPOBAHHEM TOHUMAETCS JIMHEHHOE IUIAaHWPOBAHUE, T.€.
MOTy4eHHE ONTUMATIFHOTO ITaHa PEIICHHS B 33/1a4aX, IMEIOLHX JITHEHHYIO CTPYKTYPY.

OcHoBHas 3ajaya JIMHEHHOTO MPOTPaMMHPOBAHUS 3BYUMUT CIEIYIOIMIMM 00pa3oM: MyCTh
HEKOTOpBIC TPEINPUATAE HMEET 7 BHJIOB IMPOU3BOJICTBEHHBIX PECYpCOB, MOPSIKOBHI HOMED
pecypcoB — i, 1.e. i = 1,2,3,..., m; HATU4HE KaXJIOTO BUIA PECYpCOB U3BECTHO M 0003Ha4aercs by,
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MPEANOI0XKUM, YTO MPEAIPUITHE MOXKET MPOU3BOAUTH 7 BUAOB MPOAYKIUHU, MOPSAKOBBII HOMED
nponykuuu — j, Tt.e. j = 1,2,3,..., n; HEoOXOAUMO OMPEACIUTh KAKOE KOJUYECTBO CIMHUI]
IPOAYKIIMU KaKA0TO BUJA HAaZ0 MPOU3BOAUTH (X;), YTOOBI MOIYUYUTh MAKCUMYM 3TOH NPOAYKLUH B
CTOMMOCTHOM BBIP@K€HHWH, €CJIM M3BECTHO, YTO 3aTpaThl Ha MPOU3BOJCTBO €AUHHUIIBI MPOAYKIIUU
Ka)kJIOr0 BHJIA PECypCa a;; €IMHMIL ¥ LIeHa Peallu3aliu — C;.
OO0t BUJI DKOHOMHUKO-MaTEMATHUECKONH MOJEIIN:
1. Z=cix1 +cxxp + ... + ¢,x, — max.
IL aiix1 +awo + ...+ apx, < by,
ayixi + axxs + ...+ axyx, < by,
A1 X1+ AuXo + ...+ Apnxn < by
. x; 20, x>0, ...,x,>0.

CrtpykrypHas popma 3amuCcH S3KOHOMHKO-MaTeMaTHYeCKOH MOJIEIH:

n
1 Z :chxj — max.
j=1

I Zai].xj >b,i=12,..,m.
=1

j_
. x;>0,;=1.2, ... n
LeneBass GpyHKIUS B MOJEIM MOXXET CTPEMHUThCS KaK K max, Tak M K min, UCXOHs W3
YCIJIOBHS 3aJa4H.

2. Pemienue 3a1a4 JiuHeiiHoro nporpammupoBanusi B MS Excel. Dxonomuveckas
HHTEePNpeTaAlNs Pe3yibTATOB pPelleHus 3a1a4.

HerocynapctBennblii mneHcuonHblii  ¢ona Poccum «l"anmuHay pemmn MHBECTUPOBATH
CBOOOJIHBIE JICHE)KHBIC CpPEJCTBAa B IIEHHbIE OyMaru pasHbIX KoMmmanuid. Ha ¢donmoBon Oupke
uHTEepechl (oHIa TmpenacTaBieHbl Tpems wuHBecTopamu («MHBecT-Kommanuy; «Pyc-MHBecT»;
«uBect-I"apanT»). OHU MOTYT pa3MECTUTh UMEIOIIUICS KamuTand B 4eThipex kommaHusx (OAO
«Pycpy»; OAO 3Bapsa»; OAO «Jlya»; OAO «Mupy). J10X0JHOCTh KaXKA0H LIeHHOW Oymaru u ee
CTOMMOCTb Npe/ICcTaBIeHbl B Ta0nuue 1.

Heo06xonuMo  HaliTH  MakCHUMajlbHO  BO3MOXXHYIO — IPUOBLIb
NEHCUOHHOTO (poHAa «["ammHa» OT MHBECTUPOBAHHUS B IIEHHbIE OyMmaru.

Pewenne
1. CoctaB nepeMeHHbIX:

X1 — KonumdecTBo 1eHHbIX Oymar OAO «Pych»,
X — KonuyecTBo eHHBIX Oymar OAO «3aps»,
X3 — Koau4ecTBO eHHBIX Oymar OAO «JIyu»,
X4 — KOnu4yecTBO LeHHBIX Oymar OAO «Mup».

HETOCyJJapCTBEHHOI'O

Tabnuna 1 — McxoaHble JaHHBIE K 3a1a4e

HNuBectop I{ena nenHol Oymaru
OAO

OAO "Pycs"

"33135["

OAO V!qull

OAO "Mup"

Pecypcel

"Nusect-Kommanu"

2

2

3

35

1

2

3

30

"Pyc-NuBect”

W —|

"NuBect-I"apant” 1 2 1 40

—_—
N

10 14 11

JloxomHoCTh
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2. llenmeBas ¢yukuums. Kpurtepuii onTUManbHOCTHM — TONY4YEHHE MAaKCHMaJIbHOMN
CYMMapHOM JOXOJHOCTH IMEHCHOHHOTO (POH/Ia, UCXO/s U3 UMEIOIIUXCS JeHEXKHBIX pecypcoB. Torna
MOJIeNb Oy/IET BBITTIAACTD CIEAYIOUIMM 00pa3oM:

1. Z=14x, + 10x, + 14x5 + 11x4 — max.
II. 4x; + 2xp + 2x3 + 3x4 <35,

X1+ xy + 2x3 + 3x4 <30,

3x1 +tx + 2x3 + x4 < 40.
ML x120,x>0,x3>0,x4>0.

Jlis petieHust TOCTaBIEHHOW 3a/1a4¥l BOCIIOJIb3yeMcsi TaOIU4HbBIM pefgaktopom MS Excel.
B sueiiky Al 3anmmem neneByto ¢yHkmuio (pucyHok 1). B sueiiku B1:B3 3anumem
OCHOBHBIE OI'PaHUYEHUS 1O 3HAKa HEPABEHCTBA.
E3 Microsoft Excel - Kuural

E_‘] Takin  Opaeka Buwa BocTaeka Dopmat  Cepec flaHHels

RN NEWENE= RS N NN AR

A1 - A =14C1+H10%C2+H14*C3+117C4
A B | ¢ | D | E |
] 0
0
0

SO0 e L RS —

Pucynox 1 — lleneBas GpyHKIIMs

[Tocne Toro, kak 4uciaoBas MOJIEib 3alKcaHa, HEOOXOIUMO YCTAaHOBHUTH Kypcop B SUEHKY
Al, B KoTOpO#i pacnonokeHa nenesas GyHkuus. [lanee Beioupaem Bkiagky «Cepsucy — «llouck
pELIeHUs», IPU 3TOM OTKPOETCS AUAJIOTOBOE OKHO JaHHOW (PYHKIIMHU, NTPEICTABICHHOE HAa PUCYHKE
2.

Jlanee ycranaBiuBaeM Kypcop B siueiiky Al, BeiOmpaem Bkianaky «CepBuc» - «llomck
pelieHus» U B TOSABHUBIIEMCS JHMAJOTOBOM OKHE YCTaHaBIMBAaeM IapaMeTpbl, KOTOpbIE
MPEJICTAaBICHBI HA PUCYHKE 2.

[Monck peweHHA I§ |
WCTAHOEMTE LWENEEYHD AHEKy ! ;$A$1 BEINOAHMTE
PaEHOM: MAKCHMANEHOMY SHIHEHHHD sHavermio; |0 |

i e
() MMHMMANEHOMY SHAYSHHM
13MEHAA AYEAM:
|$C$1 | ER | | NpeanonowmTe
Orpanienia:
AoBaEMTE
HEMEHHTE
BoccTaHoEMTE
Cnpaeka

Pucynok 2 — Ilouck penienust

B oTkppiBIIeMCS OKHE HEOOXOAMMO YCTAaHOBUTH IIEJIEBYIO SUEHKYy, a MOCKOJBKY Yy Bac
Kypcop cTosi1 Ha siuelike Al, To 3HaueHHe eNIeBOM A4Yeiku OyaeT BepHbIM. B mpoTHBHOM citydae
HEOOXOAMMO YCTAaHOBUTH apEC LEJEBOMN TUYCHKH BPYIHYIO.

CrnenyromuMm marom OyJIeT YCTaHOBJIEHHE MapKepa B IOJI0XXEHHE COOTBETCTBYIOIIETO
KpUTEpUsl ONTHUMAIBHOCTU: MAaKCHUMAJIbHOE WJIM MUHUMalbHOE 3HaueHue. B oxHe «M3meHss
SYCHKU» CIIeyeT yKa3aTh aJipeca S4eeK, COOTBETCTBYIOIIMUX epeMEeHHbIM. [ 3TOro Heo0X0aAuMO
BEIIEIUTE quanas3ol siueek ¢ Cl mo C4.
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B oxHe «OrpanudeHus» ciefayeT aKTHBUPOBAaTh KHOMKY «/{o0aBuTh». OTKpoOETCs OKHO
«J106aBUTH OrpaHUYEHUS», IPEACTABICHHOE HAa PUCYHKE 3.

Aobapie HHe orpaHMuEHHMA

CCEINKa Ha aq4erky: CIrpaHHHYEHHE:

| $E$1 EH | “= 5 | | E= EH|

O, [ OTMEHa ] [,ﬂ,nﬁaBHTb ] [ Cnpaeka ]

Pucynoxk 3 — Jlo6aBieHne orpaHu4IeHHI

s BBoa mepBoro orpaHnyeHusi B okHe «CcChUIKa Ha STYEHKY» YKa3bIBa€M aJpec STUEHKH,
IJIe HaXOAUTCS JieBas yacTh 1-ro orpanuuecHus $B$1, 3arem BbiOHMpaeM 3HaK OorpaHUUYCHHS «<», a B
MoJIe «OTpaHWuYeHHe» — 3HaueHue 35. AKTUBHpyeM KiaBuIly «J[00aBUTH» M aHAJIOTHYHO BBOJUM
OCTaBIIMECS OTrPAaHUYEHHUS. 3aTeM BBOAMM YCIOBHE HEOTPULIATENbHOCTU. st »TOro B OKHE
«Ccpulka Ha SYEHKYy» yKa3blBaeM JHAaIa3oH S4eeK, B KOTOPhIX Haxomaarcs nepemeHHbie ($CS$1:
$C$4). AHaIOrMYHO BBOJIUTCS YCIOBHE ICIOUUCIICHHOCTH ITEPEMEHHBIX.

VYka3aB Bce YCIOBHUS 3aJauyd, IMEPEXOJAUM K TIOUCKY MAaKCUMaJbHOM JIOXOJAHOCTH
MIEHCUOHHOTO (oH/1a (PUCYHOK 4).

MNMomck pe e HHA _' |
e | rews T
MCTAHOEMTE LWENEEYHD AYEHKY ! |__ EBINONHHMTE
P fi: ;|0 |
SEHOKH @ MakCHManEHOMY ZHa3YeHHH O SHaYEHKHHD B |
) MMHMMANEHOMY SHAYSHHAD
HsMeHaA AYSAKH;
[scstscte =
CrpanmHer;
g4t <=5
| $B¢2 <= 30
i <=0
jetiacime
i$C$1 1$CH4 uen uenoe Y aanTe
= =

Pucynok 4 — Ilonck MakcCUManbHOU JOXOAHOCTH IIEHCHOHHOTO (hoHIa

Bribupaem komanny «Bemmomautb». Ha skpane mosBUTCS OKHO «Pe3ynmbTaThl Mmomcka
peteHus» (PUCYHOK ).

Pe 3¥NbTdThl MNOHCKA pe e HHA

PelweHHe HaliaeHo, Boe OrpaHHYeHHA K YCNoEWA

ONTHMANEHDCTH BEINONHEHE, THN 0THETA
r —
| PE3vNETaThI
- e H 1 ¥l

(¥3/C0%paHHTE HAHAEHHOE peleHHE! ;FET':'”"'”B':":T':'
| Mpeaene

{:} BEoCCTaHOBMTE MCXOAHEIE SHAYEHHA |

[ O ] [ OTHEHA ] [ COxpaHHTE CUEHAPHH. .. ] [ Cnpaeka

Pucynok 5 — Pe3ynbpTarhl morcka pemeHus

Ecnn Mozmens cocraBieHa MPaBUIBHO M HMMEET PELICHHE, B OTKPBIBLUIEMCS OKHE Oyzer
coobuienne «Pemenue HaiieHo. Bce orpanndeHust U yCloBUS ONTUMAIbHOCTH BBITOTHEHb. [1Jis
IPOCMOTpa pPEe3yJibTaTOB pEIIeHUs 3aJaud B OKHe «Tunm ordyera» HEOOXOOUMO BbIOpaTh
«Pesynpratel» u Haxkath «OK». B pabouem ¢aiine mnosiBUTCS HOBBIM JucT «OTYeT 1O
pe3yabTaTam», B KOTOPOM  IPEJACTAaBIEHO pelleHue 3aaadu (pucyHok 6). Pemenue 3amaun
OKOHYEHO, MO’KHO pacreydaraTh pe3ysbTaThl.
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E3 Microsoft Excel - Kuural

3 |E_] daEn Npaska Era BcTaeka PopHaT CEpEHC AAaHHbIE DIKHO npaska

I = I = e W e - = N W= e = N A IR AT - 200 552 1
130 - x

Al B [ C | D I E | F | & |

. 1 |Microsoft Excel 11.0 OT4yeT no pesyneTatam
2 |Padouwnit nuct: [Kuura1]lfMucrl

| 3 |O7ver coszman: 09.04.2010 11:13:05

E |Ueneeaa adelka (MakcHmy )
7 Avyenka MmAa McxopHoe zHa4veHHe Pezynbtar

|8 | 5A5 222 222
=

0|

| 11 |[MemeHaemele Adeiki

| 12 | Auefika MuAa HcxonHoe 3Ha4veHue Pezynbstar
13| FCH1 u] u]
14| FCH2 4 4
15| FCE3 13 13
|16 | $CH4 [u] u]

19 |OrpaHM4eHHa

| 20 | Auenka MuAa 3HaveHHe Dopuyna Cratyc PazHuua
21| 5$B%1 34 $BE$1<=35 He ceAzaH. 1
|22 | 5$B%2 30 $E$2<=30 ceAzaHHOe o
| 23| 5$B%3 30 $E$3==40 He ceAzaH. 10
|24 | FCH1 0 FCH1==0 CEAZAHHOS o
| 25| FCE2 4 FCH2==0 HE CBA3aH. 4
| 26 | FC%3 13 $CH3==0 He CEAZEH. 13
|27 FCs4 0 $CHa==0 CEAZAHHOE u]
|28 | FCH1 0 $CH1=uenoe ceAzaHHOE u]
|29 | FCH2 4 FCHZ2=uenoe cEAzaHHOE u]
(30| 5CE3 13 $C¥3=uenoce ceasaHHoe u]
| 31| $CH4 0 $CHd=uenoe ceAzaHHOE u]

Pucynok 6 — Otuer no pe3yjabratam

Pesynprar, monydyeHHbli B sueiike Al, mpencrtaBiser 3HaueHue IeneBo ¢yHkimu. M3
IIPUBEJCHHBIX JTAHHBIX MBI BUJIUM, YTO MaKCUMAJIBHO BO3MOJKHBIN JOXOJ OT BJIOKECHHS B LIEHHBIE
Oymaru paseH 222 enununaM. Sueiiku C1:C4 yka3pIBaloT Ha KOJIMYECTBO MPHOOPETEHHBIX IIEHHBIX
Oymar. [y mosiydeHUs: MaKCUMAaJbHOTO J10X0/a HEO0OXOAMMO MpuoOpecTd 4 akuuu KOMIAHWUU
OAO 3Bapsa» u 13 axkumit OAO «JIyu». Ilocie coBeplIeHHBIX IEUCTBHUUA OCTATOK PECYPCOB
«uBect-Komnanuny cocraButr 1 enununy, a «MuBect-I'apant» — 10 enunui, a pecypesl «Pyc-
HuBecT» OyayT ncyeprianbl MOJTHOCTBIO.

IIpumeyanus

Ecnn monck He MOXKET HAaWTH ONTUMAJIbHOE pEUIEHWE, B JHATOrOBOM OKHe Pesyibrar
MOMCKA peleHs BEIBOIUTCS OJHO U3 CIETYIOUINX COOOLICHUH.

IHonck He MOKeT yJay4YIIMTh TeKyllee pemeHue. Bce orpaHnyeHus BHINMOJTHEHBI.

B mpouecce moucka pemieHusl Helb3s HAWTH TakoW HAOOp 3HAYCHUH BIMSIOIIUX SYEEK,
KOTOpPBIA OBLT OBbI JIydille TEKyIIiero pemieHus. [Ipubnu3uTenbHOE pelieHre HalIeHO, HO JIN0O
JanpHelIee yTOYHEHHE HEBO3MOXKHO, JIMOO MOTPElIHOCTh, 3aJaHHAas B JHMAJIOTOBOM OKHE
IIapameTpbl MOMCKa pelIeHHMsl CIUIIKOM BBICOKA. MI3MEeHNTE MOrpelHOCTh HAa MEHBIIIEE YUCIIO U
3aIyCTUTE MPOLEypy ITOMCKA PELLIEHUS CHOBA.

ITouck ocTaHoOBJIeH (MCTEKJIO 32IaHHOE HA TMIOMCK BpeMsi).

Bpewms, oTnyiieHHOE Ha pelleHue 3a1add, MCUEpIaHo, HO JOCTUYb yJOBJIETBOPUTEILHOTO
pelieHus He yaanock. YToObl MpH cleAylolmeM 3alycke MpoLeaypbl IMOUCKAa pELICHUS He
NOBTOPSTh BBINOJHEHHBIE BBIUMCIIEHUS, YCTaHOBUTE Iepekntodareiab COXpaHUTh HalJIeHHOe
peuienue i COXpaHUTh CHeHAPHIA.

ITouck ocTaHOBJIEH (JOCTUTHYTO MaKCHMAJILHOE YHCJIO HHTErpanui).

[Ipou3BeneHO pa3pelIeHHOE YHCIIO HHTErpanui, HO JOCTHYb YJOBJIETBOPUTEIBHOIO
pELIeHNs HE YAAIOCh. Y BEIMYEHHUE YnCia UTEpaluil MOKET TIOMOYb, OJJTHAKO CJIEYET PaCCMOTPETh
pe3ynbTaThl, 4YTOObI MOHITH MPUYUHBI OCTAHOBKU. UTOOBI MPH CIEIYIOIMIEM 3aIllyCKe MPOLETypHI
MOMCKA PEIICHUS] HE TOBTOPATH BBHINOJHEHHBIE BBIYUCICHUS, YCTAHOBUTE NEPEKIIOYATENb
CoxpaHuUTh HaliJIecHHOE pelleHue WU Ha)KaTh KHONKY COXpaHUTh CUeHapHid.

3HauyeHMe HeIeBOi AYCHKU He CXOAATCS.
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3HaueHue 1ENEeBON AYEHKN HEOTPAaHUUEHHO YBEINYMUBAETCS (MIIM YMEHBIIAETCA), AAKE ECIH
BCE OrpaHMYeHUs coOMoAeHbl. BO3MOXHO cienyeT B 3aaye CHITh OAHO OTPaHUYEHUE WU CPaszy
HECKOJbKO. M3ydnTe MpoIecc pacxoKJICHUsl pElIeHHs, MPOBEPhTE OTPaHUYECHHUS M 3alyCTHUTE
3aJa4uy CHOBA.

ITouck He MOKeT HAWTH MOAXOAALIEI0 peleHu .

B nporecce noucka perieHust Hellb3sl CAeNaTh UTEpalnio, KOTOpas YAOBIETBOpsIa Obl BceM
OTPAaHUYEHUSIM TPU 3aJaHHOM TOYHOCTU. BeposiTHO, orpanuueHust npotuBopeunBsl. Mccnenyere
JUCT Ha TPEAMET BO3MOXHBIX OIIMOOK B (popmynax ommbok B (opMmysiax OrpaHUYCHUN WIH B
BBIOOpE OTPaHUYCHUH.

IHonck ocTaHOBJIEH IO TPEOOBAHUIO N10JIL30BATEJISA.

Haxara knonka Cton B arasioroBoM okHe Tekylee cOCTOsIHME MOUCKA pelIeHusl T10CTie
IpephIBaHMsI IOMCKA PEIIEHUS B IIPOLIECCE BBHITOIHEHUS UTEpaIUil.

YcaoBus A5 TUHEHON MOIeIM He YA0BJIEeTBOPHIOTCH.

VYcranosneH ¢uaxxok JInHeiiHasi MojeJib, OTHAKO UTOTOBBIN MEpPECUYET MOPOXKIAET TaKHe
3HAUYCHHS, KOTOpPbIE HE COIVIACYIOTCS C JIMHEWHOW MOJENbI0. DTO O3HA4aeT, YTO pelIeHUue
HEACUCTBUTEIBHO  JUId JaHHBIX GopMyn jaucta. YToObl MNpPOBEpUTH JUHEHHOCTh 3aJayuH,
yCTaHOBUTE (PIIAXKOK ABTOMATHYeCKOe MACIITAOMPOBAaHME U MTOBTOPHO 3amycTuTe 3anady. Eciu
3TO COOOIIEHUE OMATh MOSIBUTCS Ha SKpaHe, cHUMHUTE ¢iakok JIuHeilHas Moaeab U CHOBa
3alyCTUTE 3a/1a4y.

IIpu nmoucke pemieHusi 00HAPYKEeHO OMIMOOYHOE 3HAYEHHME B LeJIeBOM siUeiike WM B
siyeiike OrpaHUuYeHUs.

[Tpu mepecuere 3HaUCHUH sTueek OOHApY)KEHA OIIMOKA B OJJHOW (OpMYyIie WIH B HECKOJIBKHIX
cpasy. HaiinuTe nieneByro s4eiiKy WiM SYEHKY OTpaHUYEHUs, TOPOXKAAOLINE OUIHOKY, U U3MEHUTE
uXx (popMyIbl TakK, 9TOOBI OHM BO3BpAIIATIH MOIXOISIIEE YUCIOBOE 3HAUCHHE.

HaGpannoe HeBepHOe nMs Ui ¢opmyna B okHe U3MeHUTH orpaHuyeHus, JmOO B 1oJe
Orpanuyenusi ObIJIO 33JJaHHO 11€JI0€ WM JBOMYHOE OTpaHHYeHre. YTOOBl OTpaHUYNTh 3HAYCHHE
AYEHKU MHOKECTBOM IIEJIbIX YHCeI BEIOEPUTE ONepaTopa 1eJioro OrpaHuyeHus B CIIHCKE YCIOBHBIX
orepaTopoB. UToObl yCTaHOBUTH JBOMYHOE OTpaHUYEHUE, BHIOEPUTE OmepaTop Uis JBOUYHOIO
OTpaHHYEHUS.

3ananus

3apgaua 1

Koxrananrepeitnas (adpuka BBITYyCKaeT TPU BUA MIPOIYKIIMH: KOXKAHBIE TTEPUATKU, PEMHHU
u cymouku. CorjacHO 3aKJIFOUEHHBIM C Mara3uHaMu J0roBopaM (abprKa JOJDKHA €XKEeHEEIbHO
noctaBisiTh He MeHee 70 map mepuarok, 30 pemHelt u 60 cymouek. Pecypcbl Ha Hememio
cnenytorue: 700 emunun Tpyna, S80 emuHUI] MPOM3BOACTBEHHOTO oOopymoBanus, 600 emuHUI]
CeIpbsi, 540 eaMHUI] SIEKTPOIHEPTHUH, PACXOJ] KOTOPHIX Ha OJHY HOMEHKIATYPHYIO E€IUHULY
MPOIYKIIMH MPEACTABICH B TA0IHIIE 2.

Tabnuna 2 — Mcxondasle JaHHbIE K 3amade 1

Pecypcsl Bun npoaykuuun
[Tepuatku Pemuu Cymouku
Tpyn 3 3 4
O6opynoBanue 2 3 4
Colpbe 1 2 5
DNEKTPOIHEPTUst 3 4 2

ena nepuatok paBHa 350 nEHEXHBIM e€QUHULIAM, peMHeld — 520 AeHEeXHBbIM €AUHULAM U
cymouek — 700 1eHEeKHBIM €TUHULIAM.
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Heo6xoauMo ompenenuTh, CKOJIBKO EAMHHUIl KXIOTO BUAA MPOAYKIMH HAJ0 BBITYCKATh,
YTOOBI 0011asi CTOMMOCTD BBIITYCKaeMOH MPOIYKIIMK ObLIa MaKCUMAaJIbHOM.

3agaua 2

JIisi IpoW3BOJCTBAa TPeX BHUAOB OJIOKHOTOB OyMmMaxkHas ¢abOpuka HCIOJIB3YeT JBa BHJA
pecypca: HaTypalbHYIO KOXy W Oymary. Hopmbl 3arpar pecypcoB Ha OJIOKHOT, MPHOBLIL OT
peanM3alMyd  OJHOTO W3JENUs W O00IIee KOJIMYECTBO HMMEIOUIMXCS PECypcoB KaXKIOTO BHUIA
IpUBE/CHBI B TabIuUIE 3.

Tabmuna 3 —McxonHasle JaHHEIE K 3a1a4e 2

Pecypchl Hopwmei 3atpar pecypcos O6mee
Ha OJTHO U3/IEIHNe KOJIMYECTBO
BbioksOT 1 bnoksoT 2 biokaor 3 pecypcoB

Harypanbhas koxa, M 0,25 0,15 0,1 30
Bymara, " 5 3 2 400
Tpyn0€MKOCTb, YeIL.-4. 1,5 1 0,75 400
[TpubbuTE OT peanu3aryy OAHOTO 250 200 150

u3enus, pyo.

Onpenenutb, CKOJBKO OJOKHOTOB KaxJoro Buaa (aOpuKe clieqyeT H3rOTOBHTH, YTOOBI
npuOBUIb OT UX peau3aluy ObUIa MAaKCUMAaJIbHOM.

3amaua 3

Toprosas pupma st MPo1aXKK TOBAPOB 3-X BHUJIOB UCIIONB3YET PECYPCHI: BPEMs U IUIOIIA b
TOPTOBBIX 3aJI0B. 3aTpaThl PECYPCOB Ha MPOAAXKY OJHON MApPTUU TOBAPOB KAXKJIOTO BUJIA IPUBEICHBI
B Ta0mure 4.

Tabauua 4 — Ucxoausle JaHHBIE K 3a1a4€e 3

Pecypcel Bun ToBapa O0Bém
1 2 3 pecypcos
Bpewms, uen.-u. 0,5 0,7 0,6 370
Touans, M~ 0,1 0,3 0,2 90
[TpuOBLIL OT peanu3anuu OgHOU 5 8 6 -
napTUU TOBApa, y.e.

[TpubbLIb, MoMyyaeMasi OT peajHu3allid OJHOW MapTUU ToBapa 1-ro BHIAa — 5 YCIIOBHBIX
€UHULl, 2-T0 BUAA — & YCIOBHBIX €AWHUI, 3-r0 BUAa — 6 YCJIOBHBIX enuHuil. OnpeaenuTtb
ONITUMAJIBHYIO CTPYKTYPY TOBapOOOOPOTa, 00ECTIeUNBAONTYI0 (PUpME MAKCUMAIIbHYIO TPUOBLIb.

3agaua 4
Ha ocHoBe wumerommxcs JIaHHBIX ONPEIEIUTh ONTUMAJIbHYIO CTPYKTYpy aKkTUBOB H
naccuBOB OaHKa /ISl MAKCUMU3alUH TeKyIeil npuobutu. [Ipon3BoacTBEHHBIE pECyPChI:
1) Tpynossie pecypcsl - 15000 gen. yacos;
2) oducusle miomaau - 10000 KIMEHTOB B TOL;
Cob6ctBennsbiit kautan — 100 muH. py6. Hopmatu M1 (max AkTuBbl/
00s13aTeNnbHBIX OTYHCIEeHU B pe3epB — 10% OT MpUBICYEHHBIX CPENICTB.
["onoBble MPOLIEHTHBIE CTaBKU:
110 KpEIUTaM, BbIIaHHBIM:
—  ¢uz. muuam — 16%,
— 1op. muam — 12%,

CK) — 10. Hopma
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—  KYHOHHBIH J10X0J 110 oOsuranusm — 8%.
10 ICTIO3UTaM TPUBJICYCHHBIM:
—  ¢wus. mui — 4%,
— 1op. un — 6%,
— 10 Mexk0aHKOBCKOMY Kpeauty — 8%.
VYiaenpHbIE 3aTpaThl MPOM3BOJICTBEHHBIX pECcypcoB Ha 1 MIIH. MpHUBICYEHHBIX U
pa3MeIIeHHBIX CPENICTB MPEICTABICHBI B TAOIHIIE 5.

Tabmuia 5 — Mcxonasle naHHble K 3amaye 4

ITokazarenu 3arpaTsl TpyAa, Yedl. Hcnonp3oBanne o(pUCHBIX
HEN TUIOMIAJICH, KIUEHTOB
Kpenutsl, BeianHbIe (GH3. TUIaM 40 40
Kpenuram, BbIIaHHBIE FOD. TULIAM 20 5
OO0uranuu 1 0
Jlenio3uThl NpHUBJICYEHHBIE, (HH3. JIHI 40 50
Jleno3uTs! NpuBIEYEHHBIE, 1OP. JIUIL 20 10
Mex0aHKOBCKHI KPEIHT 1 0

[TonuTHkoi OaHKa YCTaHOBJIEHO, YTO OH JOJDKeH MMeTh He MeHee 8000 kimeHTOB — ¢us.
autl. CyIecTBYIOT OTpaHHYCHHUSI TI0 TIPUBJICUCHUIO MEXKOAHKOBCKOTO KpeauTa — He 6osee 200 miH.
pyOeii.

3. KonrpoabHas padora.

2.2 JIabopatopHas padora JIP-6, JIP-7, JIP-8 ( 6 yacos).

Tema: «®@opMajn3anus FIKOHOMHUYECKHUX 32/1a4 M UX pellleHHe HA OCHOBE MO/IeJ U
TpaHcnopTHOo# 3axa4yu. Ucnosb3oBanne i pemenuss MS Excel»

2.2.1 lesab padoThI: U3YYUTH CIIOCOOBI (POpMaTH3aMA SKOHOMUUYECKHX 3a/1a4 U UX
pelLIeHrEe Ha OCHOBE MOJIEJIM TPAHCIIOPTHOM 3aaun. Mcrnonb3oBaTh 1Uisl pelIieHns 3a1a4
nporpaMMHsblid mpoaykT MS Excel

2.2.2 3apayu padoThI:

1. U3yuenue crioco6oB (hopManm3anuu SKOHOMUYECKHUX 3a/1a4

2. N3yuenne cnoco0OB perieHns: SKOHOMUYECKHX 3a/1a4 Ha OCHOBE MOJIENTH TPaHCTIOPTHON
3a7a4u

3. Ucnonb3oBanue nporpaMmHoro npoaykra MS Excel npu penienne ganHbIX 3a1a4

2.2.3 IlepeyeHb NpuOOPOB, MATEPHUAJIOB, HCIIOJIb3yeMbIX B J1a00paTOPHON padoTe:

1. OpenOftice

2. Microsoft Office Excel

2.2.4 Onucanue (xox) padoTni:

1. CranaapTHas MoJeJIb TPAHCIIOPTHOM 3a1a4H.

Cpenun mnpobiem, Uisi HMCCIEIOBAHWUS KOTOPBIX YCIEIIHO TPUMEHSETCS JIMHEWHOE
porpaMMHUpOBaHUE, BAXKHOE 3HAUCHUE UMEET TaK Ha3blBaeMasi TPAHCIIOPTHAs 3aj1aya.

OO6m1ast TOCTaHOBKA ATOH 3a/1aud MPUMEHHUTEIIBHO K dKOHOMHYECKOW MpoOIeMe SKOHOMUHU
U3JIEPKEK TPOU3BOJCTBA (OPMYIUPYETCS TaK: HUMEETCS HECKOJIbKO ITYHKTOB Ha3HAYCHHUS
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(mpennpusituii, morpeburenei, a, J =1,n); TpeOyercs mepeBe3TH HEKOTOPOE KOIMUECTBO

OJIHOPOJIHOTO TOBapa (X;) W3 Pa3NMYHBIX IYHKTOB OTHpPABIEHHs (IOCTABUMKH, b;, [ = I,m) s
HECKOJIbKO MYHKTOB HAa3HAU€HUs; KaXKIbIH U3 TMOCTABIIMKOB MOET BBIJICIUTh TOJIBKO
OTIpEeNIeJICHHOEe  KOJMYECTBO EIMHMI[ TOBapa M KaXIOMy IOTpeOUTEN0 TpedyeTcs Takxke
OTpe/IeIeHHOE KOJIMYECTBO E€IUHUI] 3TOTO TOBapa; HW3BECTHBI PACCTOSIHUS MM CTOMMOCTHU
IEPEBO3KH E€IUHUIIBI TOBapa OT KaXJIOro IOCTaBHIMKA K KaXIoMy morpedutento (cj;). 3amaua
COCTOMT B TOM, 4YTOObl HaWTH Takue MapUIpyThl TEPEBO30K, U3 BCEX BO3MOXKHBIX CBs3eH
MOCTaBIIMKOB M MOTpeOUTeNei, NpuU KOTOPHIX OOIIMEe TPAHCHOPTHBIE pPACXOAbl OBLTH OBl
MUHUMAaJIbHBIMHU.
OO0t BUJI DKOHOMHUKO-MaTEMATUUYECKONH MOJEIIHN:
LZ=cuxn+cioxnt. ... tcnXnteaxateoxnt ..o+ cuxont oo Y CuiXm ++ Coxma + ...
+ CoppXpn —> MiN.
IL 1) xj1+x2+ ... +x1,=by;
Xo1+ X0+ ...+ x2,= b

xn11+xn12+ +xmn=bm.
2) X1t X+ X = ai;
Xpptxnt ...t xp=a;

Xipt X0t ... TXpn = Q.
I11. xUZO, X122 O, ...,xng 0.

CrpykTypHas hopMma 3amucu YJKOHOMHKO-MaTeMaTHUECKOW MOJIEIH:

LZ :iicijxij — min.

=1 j=1

1) )X, =b, i=Lm.
=

2) le.j =a;, j=Ln
i=1

m. x; 20, i=1m,j=1,n

TpancnoptHas 3amaua MOXET OBbITH pelIeHa C MOMOIIBIO0 OJHOTO M3 PaCIpeneIUTENbHBIX
MeTo0B. C MOMOUIBIO alrOpUTMa, pa3padOTaHHOTO [UIsl pelleHUs TPAHCHOPTHOW 3ajaauu,
pelIaTCsl MHOTME SKOHOMHMYECKHME 3a/ladd, HE HMMEIOLUE XapaKTepa IEepeBO30K, HO YCIOBHS,
KOTOPBIX YKJIAJBIBAIOTCS B MOJENIb TPAHCHOPTHOM 3a4auyM (pacmpelieleHne MOCEBHBIX IJIOIAACH,
COCTaBJIEHUE Pa3IUYHbIX CMECEl, pa3MeLIeHUE IPEANIPUATUI, pacCKpol MaTepuaia U T.1.).

Omanvl peuwrenuss mpaHcnopmHou 3a0ayu:

1) mpoBepka cOamaHCUPOBAHHOCTH 33/1a4H;

2) ompeneneHUE MEPEMEHHBIX;

3) mocrtpoeHue cOaTaHCUPOBAHHON TPAHCIIOPTHON MaTPHIIb;

4) 3amanHwue 1eneBor QYHKIINH;

5) 3amaHue OTpaHUYCHUN;

6) pemenue 3amauu B Excel;

7) aHanu3 pe3yabTaTOB PELLECHUS 3aJauHu:

B o6mreit moctanoBKe B (pTHAHCOBO-KOHOMHUYECKOW MHTEPIPETAMUA TPAHCIIOPTHAS 3a7a4a
BBITJIATUT CIETYIOLIIM 00pa3oM.
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Nwmeercss m KOMMepUeCKUX OaHKOB C JCHEXKHBIMH CpeACTBaMHU b; B kaxkaoMm. Mwmeercs n
JeprkaTenell 0aHKOBCKHX KapT ¢ MOTPEOHOCTBIO B JEHEKHBIX cpefcTBax ;. CTOMMOCTh IepeBoa
JICHEKHBIX CPEACTB OT 7-T0 KOMMEPUYECKOro OaHKa 10 7-T0 AepxKaTels OaHKOBCKUX KapT PaBHA Cjj.

Jlns Mozenu TpaHCHOPTHOM 3a/1auy IpUMEM Cielyrolue 0003HaYeHuUs:

@; — IOTPEOHOCTD B JIEHEKHBIX CPEJCTBAX JepKaTenell 0aHKOBCKHUX KapT G=123, ...,
n;

b; — HaNIMUYME TEHEXKHBIX CPEICTB Y KOMMepUeckux 0ankoB (i = 1,2,3, ..., m);

cj — CTOMMOCTb IEpEeBOJAa JIEHEKHBIX CPEICTB OT i-T0 KOMMEPUYECKOro OaHKa K j-My
JiepKaTento OaHKOBCKHUX KapT.

Marpuna c;; Ha3bIBaeTCs MaTpHLel TapuoB (M31epKeEK).

[InanoM TpaHCHOPTHOH 3a1aud HasblBaeTcs Marpuna X = (x;) TOe KakI0€ 4YUCIO Xj
0003HayaeT KOJIMYECTBO JIEHEKHBIX CPE/ICTB, KOTOPBIE HEOOXOIMMO NEPEUUCIUTh U3 i-r0 OaHKa K j-
My Aepkaremo. Marpuia X Ha3bIBaeTcs elie MaTpuliei mepeBo3ok. Yaire Bcero MaTpHiibl TapuQos
Y TIEPEBO30K COBMEIIAIOT B OJHY JBOMHYIO MaTpHIly (Tabsmma 1).

Ecnu Hanmuuue AEHEXHBIX CPEIACTB M MOTPEOHOCTHM paBHBI MEXIy c000#, TO 3amada
SIBJISICTCSI 3aKPBITOM (COaTaHCUPOBAHHOM ):

m n
Zbl. =2 a. 0

i=1 Jj=

Ecnu Hanuume NEeHEeXHBIX CPEJCTB M MOTPEOHOCTEH He COBMAAAIOT MEXAy cCOOOH, 3amaua

SIBJISICTCSI OTKPBITOM (HecOaTaHCUPOBAHHOM ):
m n
2.b#)a; @)
i=1 j=1

Tabmuma 1 — O6mmii BUI TPAaHCTIOPTHOW MATPHIIBI

Kommepueckue Jlep>xatenn 6aHKOBCKUX KapT Hannune
OaHKH 1 2 3 . n JIEHEKHBIX
CpEICTB
1 cii ci2 ci3 Cln b,
X11 X12 X13 Xin
2 C21 C22 C23 . Con b2
X21 X22 X23 X2n
3 C31 C32 C33 C3p b3
X31 X32 X33 X3n
m Cnl Cn2 Cn3 Cmn b
Xml Xm2 Xm3 - Xmn "
[MoTpebHOCTE B ap a as an n m
JEHEXKHBIX a = Zbi
cpeacTBax J=1 i=l

B cmywae, xorma cymmapmuvlie 3anacel OEHENdCHbIX CPeOCme KOMMepPYecKux OaHKos
npesviualom CyMmapHvle NOMmpeOHOCMU 8 OEHEeNCHbIX CPeOCcmeax depacamenell OAHKOBCKUX Kapm,
HEOOXOUM JIOTIOJTHUTEIbHBIN (UKTUBHBINA Jepkarenb OaHKOBCKOW KapThl, KOTOPBIH Oyzaer
(dopManbEHO UCTIONB30BAThH CYNIECTBYIOIINI H3JIUIIEK IEHEKHBIX CPEICTB, TO €CTh:

a¢=z;bi—z;aj. (3)
i= j=

B cnydae, korma cymmapnas nompedOHOCMb 8 O€HedCHbIX Ccpeocmeax oOepacamenel

OAHKOBCKUX Kapnm npesvlularom CymMmapHsle 3anacol OCHEeICHDIX cpedcme KomMmepiyecKkux 6CZHK06,
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HEoO0X0uM (UKTUBHBIA KOMMEpUeCKui OaHK, (opManbHO BOCHONHSIOMIMNA CYHIECTBYIOIINN
HEJIOCTAaTOK JICHEXKHBIX CPEJCTB AeprKaTenell 0aHKOBCKUX KapT:

b¢ :Zlaj_zlbi' 4)
Jj= i=

B Hamem mnpumepe x; — KOIHYECTBO [CHEKHBIX CPEICTB, MEPEBOAUMBIX M3 i-0TO
KOMMEPUYECKOTo 0aHKa K j-My JepKaTesr0 0aHKOBCKOW KapThl (€CIIU 1O YCIOBUIO 3a]]auu BBEJCH
(GUKTUBHBIA KOMMEPUYECKHUH OaHK WIIM JepKaTellb OAHKOBCKOW KapThl, TO HEOOXOIUMO BBECTH

@
(buKTHBHBIC IEpEMEHHBIE, KOTOpPBIC 0003HaYatoTCs Xjj ).

F (X) — nenexxHbie pacxo/ibl Ha MEPEBOJ] BCEX JICHEKHBIX CpeacTB (pyo.).
321,[[3.‘-13. CBOAUTCA K TOMY, ‘ITOGBI OTBICKATbL HCOTPULATCIBHLIC 3HAYCHUSA, IMPU KOTOPBIX
neneBast QyHKIUSI CTPEMHTCSI K MUHUMYMY

m n
F(x)= ZZcijxl.j — min. (5)
=l j=1
Beenenne ¢QuxTHBHOTO nepkatenss OAHKOBCKOM  KapThl MM OaHKa  IOBJICYET

b
HE00X0UMOCTh ()OPMANbHOrO 3a1aHus (UKTUBHBIX TapudoB C; (peanbHO HE CYLIECTBYIOLIUX)

JUisi (UKTUBHOTO TIEPEeBOJAa JCHEKHBIX cpelncTB. [IOCKONBKY HAC HWHTEPECYeT OIlpelecHHe
Han0oJiee BBITOJHBIX PEATbHBIX TEPEBOJOB JIEHEKHBIX CPEICTB, TO HEOOXOIMMO MPETyCMOTPETH,
YTOOBI MPU pEIICHUM 3a7ayd (MPU HAXOXKICHUM OMOPHBIX IUIAHOB) (PUKTHUBHBIC MEPEBOABI HE
paccMaTpUBaIKCh 10 TEX TMOp, NOKa He OyIyT OmpeiesieHbl Bce peaibHble mepeBonbl. s 3Toro
Haao q)HKTHBHBIC NepeBOJAbl CAcJIaTb HCBBI'OAHBIMHU, TO CCThb HOPOTrUMU, ‘ITOGBI IIpu TMOUCKC
pelIeHus 3ajaui X pacCMaTPUBAIM B CaMYIO TOCICIHIO odepenb. TakuMm o0pa3oM, BeTHYMHA
(GUKTUBHBIX Tapu(OB JODKHA MPEBBIIIATh MAKCUMAJIbHBINA M3 peabHBIX Tapu(OB, UCHOIB3YyEMBIX
B MOJICITH, TO €CTh:
4
ij

[Tpu 3TOM HEOOXOMMO BBHITIOTHEHUE CIICAYIOIINX OCHOBHBIX YCIIOBHIA:

1) OT KaXa0r0 KPEAUTHOTO OaHKa MOXKHO MEPEBECTH CTOIBKO JEHEKHBIX CPEACTB, CKOJIBKO
y HEr0 UMEeTcsl, TO €CTh CyMMa MCKOMBIX TEPEBOJIOB OT KKIOr0 KOMMEpYECKOro OaHKa paBHA
HAJIMYUKO Yy HCTO JCHCKHBIX CpPCIACTB (yCHOBI/IH nepeeoJia BCCX JCHCKHBIX CpCIACTB U3
KOMMEpYECKUX OaHKOB):

c; > max ¢; (izl,_m;j=1,_n) (6)

25 =bi ™)
<

2) KaXIOMy JepXaTelnro OaHKOBCKHMX KapT HYXHO TIEPEBECTH HEOOXOIUMOE €My
KOJMYCCTBO HACHCKHBIX CpPCACTB, TO €CTh CyMMa HCKOMbLIX IICPCBOJOB pPaBHA HOTpe6HOCT$IM
Jepkareneil 0aHKOBCKUX KapT (YCJIOBHS TOJHOTO yIOBJIETBOPEHUS AeprKaTeaeii 0aHKOBCKHX KapT):

m
Z Xy =45 (8)
i=1
3) ycnoBusi HEOTPHULIATEIBHOCTH MIEPEMEHHBIX, HCKITIOYAIOIINE 0OpaTHBIC TEPEBOIBL:

Vx, 20 (=1,m; j=1,n). )

Orpannyenus mozaenu (7, 8, 9) MOTyT OBITH BBINOJIHEHBI TOJIBKO MpH COATaHCUPOBAHHOM
3ajaye.

Kpome OCHOBHBIX yCIOBHMI, B TpPaHCHOPTHBIX 3aJadaX MOXET BCTPETUTBHCS Pl
JIOMOJIHUTEIBHBIX, OTPAHUYMBAIOLINX KOJINYECTBEHHBIE CBSI3U MEXKAY OTAEIbHBIMU MOTPEOUTEISIMU
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U TIOCTaBIIMKAaMHU. XapakTep ATHUX OTPaHWUYEHUH M CHOCOOBI peIICHHs 3aladdl MPH HATUYUN
JOTIOTHUTEIbHBIX OTPAaHUYCHHM 3aKITI0YAIOTCS B CIEAYIOLIEM:

1) moaHOE OTCYTCTBHE CBSA3M MEXKIY OaHKOM U AepKaTeaeM OaHKOBCKOHM KapThl, TO €CTh Xj;
= 0. DTO 03HayaeT, YTO B JJAHHOU KJIETKE MATPHIIbI HCKOMBIM 00BEM JECHEKHBIX CPEACTB JOJIKEH
ObITh paBeH Hymo. OlleHKa MEpEeMEHHON 3aBbIIIAeTCs Ha OOJIBIIYI0 BEJIHYMHY, OOBIYHO
o0o3Hayaemyto OykBoil M, U «momaanue» JIEHEXKHBIX CPEICTB B 3Ty KJIETKY HEXelaTeiabHO, Tak
Kak 1eneBasi QyHKIUS BCETIa CTPEMUTCS K MUHUMYMY;

2) HaJMuYMe YacTHOM 3apaHee (PUKCHUPOBAHHON CBSI3M MEXAy OaHKOM U JAepKaTeIsIMHU
0aHKOBCKHX KapT, TO €CTb X;; = ¢, UICKOMBII 00BbEM IEepeBOJia JCHEKHBIX CPEJCTB OT i-ro OaHKa K j-
My Jiep)KaTeiqro 0aHKOBCKHUX KapT JOJDKEH OBITh CTPOro paBeH ¢. Jlo Havana pemieHus 3ajadul oT
COOTBETCTBYIOLIETO OaHKa W JiepKaTensi 0AaHKOBCKOW KapThl BBIYMTAETCS BEIMYMHA ¢, a 3aTEM B
COOTBETCTBYIOIYIO KIIETKY IepecedeHusi 0aHka M Jaepkareis OaHKOBCKOW KapThl 3alUCBIBAETCS
3aBbIIIEHHAs! OlleHKa M M 3ajaua perraercsi OObIYHBIM METOOM;

3) x; > g, TO eCTb UCKOMBII 00BEM JEHEKHBIX CPEJICTB OT i-ro 0aHKa K j-My AEp:KaTemro
0AaHKOBCKOM KapThl JOJKEH OBITh HE MEHbIIE BeIMYMHBI ¢. Jlo Havama  pemieHust OT
COOTBETCTBYIOIIETO OaHKa U JeprKaTelis 0aHKOBCKOW KapThl BHIYMTAETCS BEIMUYHMHA ¢, 3aTEM 3a]aua
pemaercs OOBIYHBIM ITYTEM.

Monenb TpaHCHIOPTHOM 3a7a4u  MO3BOJISIET peliaTh JIIoOble 3a/1auM, B KOTOPBIX MMapaMeTphl
UMEIOT OJMHAKOBBIC EIWHUIBI M3MEpeHHsA. Takue MOJeNM Ha3bIBAIOT OAHOMPOIYKTOBBIMH.
[leneBast pyHKUMS B MOJEIHM MOXXET CTPEMUTHCA KaK K min, TaKk ¥ K Max, UCXOMAS U3 YCIIOBUS
3a1auu.

3. 2. Pemienne 3a/1a4 ¢ UCNOJIb30BaHHeM Ta0an4Horo pexakropa MS Excel. JxoHomuueckas
HHTepHpeTanus NoJy4YeHHbIX pPe3yJIbTaTOB.

Tpu ¢punmana ogHoro KoMmepueckoro 0anka «PopmTanT» pemnin BEICTYIIUTh B KaUeCTBE
kpeauTopoB Tpex npeanpusatuit — OAO «Opencor», OO0 «Tpuymp» u 3A0 «Ctumyn». Hannane
JICHEeXKHBIX CPEICTB B OaHKax, MOTPEOHOCTU MPEANPHUITUN B ICHEKHBIX CPEICTBAX M MPOLCHTHBIC
CTaBKH IO KpeauTaM MpUBEACHbI B TaOIHIIE 2.

Taonuna 2 — McxonHble TaHHBIE K 3a1a4e

Ddunnanel [Ipennpustus Hannune nenexHBIX
Kb «®opmranry» OAO 000 3A0 CPEICTB, THIC.pYO.
«Opencor» | «Tpuymd» «Ctumyny

Nel 13 15 21 1000

No2 8 18 7 900

No3 23 19 30 650
[TorpebHOCTH B 800 900 850 2550
JIEHEXKHBIX CPEACTBAX,
THIC. pYyO. 2550

Heo0xoamMo ompenenuTs I1aH BBIAAYH KPEIUTOB, YIOBICTBOPSIOMINI CIIPOC MPEIIPUSITHN
U TTO3BOJIAIONINH OaHKY MOJTYYUTh MaKCUMAaJIbHBIN 00beM MPUObLIH.

Pemenne

Ilposepka cbanrancuposanHocmu 3a0a4u

[IpocymmupyeM Hanmu4ue JEHEXKHBIX CpPEACTB y (UIMAIoOB KOMMEpYECKOro OaHKa
«DopiTaar», KOTOpble HEOOXOUMO EPEUNCIIUTE!

3
Db, = 1000 + 900 + 650 = 2550.
i=1

[Ipocymmupyem noTpeOHOCTh MPEANPUATHI B IEHEKHBIX CPEICTBAX:
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3
D a; =800+ 900 + 850 = 2550.
Jj=1
3 3

Tak kak Zbl. = Z a, , To 3aja4a cOaJaHCUPOBaHHAs (3aKPBITOTO THIIA).
i=1 Jj=1

Onpeoenenue nepemeHHbix

O6o3HaunM 4epe3 X;; KOJMYECTBO JEHEKHBIX CPEACTB, KOTOpbIE OyAyT BhIJaHbl HUIIHATAMU
KOMMepUecKkoro 6anka «PopmTaiar (i-bIM MOCTABIIUKOM) MPEAPUATHAM (j-My MTOTPEOUTEITIO).

Mooenwv 3a0auu

L F(x) = 13)611 + 15)612 +21)C13 +8)C21 + 18)622 + 7)623 +23X31 + 19X32+ 3OX33 — max
II. xy1+x12 +x13=1000

X1+ x22 +x23 =900

X317+ x32 + x33 = 650

X111t x21 tx31= 800

X12t x20 + x30 =900

X3t x3 tXx33= 850

ML x;>0(i=13j=13)

Jlns perienust n1aHHOM 3a1aun B Microsoft Excel Heo6xoanmo:

1) mon 3amuch meneBoi PyHKIIUU OTBECTH UKy Al;

2) mox 3amuch OTPaHUYCHUU — sfUedKkH cTonOna B (KomudecTBO S4€eK COBMATaeT ¢
KoJmdecTBOM orpanndennii): B1,B2, B3, B4, B5, B6;

3) mox 3amHMcCh MCKOMBIX MEPEMEHHBIX OTBecTH sueiiku ctondmoB C, D, E (kommuuecTBo
OPEeINpUATHI COBMNAAAIOT C KOJIMYECTBOM CTOJIOIOB, a KOJIMYECTBO (PHIIMAIOB KOMMEPUYECKOIo
0aHKa — ¢ KOJIMYECTBOM CTPOK).

IIpumeuanue: NICKOMBIE IEPEMEHHBIE X;; OyqyT HAXOANUTCS B CIEAYIONIMUX SYEHKaX:

Xi— Cl1 X12—>D1 X13—>E1
X21—™ C2 Xopo—> D2 x23—>E2
X31—>C3 X32—>D3 X33—>E3

Tlopsidox evinonnenuss pabomol

1. Brectu B siueiiky Al dhopmyny neneBoid GyHKIUU (pUCYHOK 1):
=13*C1 + 15*D1 + 21*E1+
+ 8*C2 + 18*D2 + 7*E2+
+23*C3 + 19*D3 + 30*E3;

E3 Microsoft Excel - Knural

@_1 dafin Opaska Era, BcTaeka DopMaT CEepEHC HaHHEIE CIKHO CNpaska

TRNEN - NERE TR VN R N Y e - o -l &
C¥ MM > XV 5 =13*C1+15*D1+21*E1+B*C2+‘I8*D2+?*E2+23*03+19*D3+30*E3|
ATl B | ¢ [ b T E T F T & [ W T 7T T 3 7

=131 H15"D1 +217E1 HFCEH 5 002+ E2+23* 03 +19° D3 +30°E3
l 1 E i
L i

Pucynox 1 — Brox nenesoit pynkmuu B Excel

L‘M‘I\J —

2. a) BBecTH B siueiiky Bl neByto yacte nepBoro orpannuenus: = C1 + D1 + E1 (pucynok
2);
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Microsoft Excel - Knural

@_] tarin  Mpaska Ewa Botaeka Bopmat Cepewc  fAadHele  OKHo  Cnpaska

RN = WEWE TR NE- - WIE RS RN s e - |H i -laKk
M > X & =C1+D1+E1
A | e | ¢ | b | e | F | & | H | 1t [ a4 ]
O|=c1+D1+E1 [ it i

Pucynok 2 — BBox orpanndenuii B Excel

0) BBecTH B siueliky B2 neByto yacTh Broporo orpannuenus: = C2 + D2 + E2;

B) BBECTH B s4eiiKy B3 neByro yacth TpeThero orpannuenus: = C3 + D3 + E3;

I') BBECTHU B sueiiky B4 neByro uacts uerBeproro orpanuuenus: = C1 + C2 + C3;

1) BBECTHU B siueliky B5 neByto wacTh nsitoro orpanudenus: = D1+D2+D3;

€) BBeCTHU B stueliky B6 neByto yacth mectoro orpannuenus: = E1+E2+E3 (pucynok 3).

Microsoft Excel - Kuural

@_] dafin  Mpaska Bwa Bocraeka ®opmar Ceperc  fadHele OkHo  Cnpaska

RN = NEWE VIR WS R e e AN W - 3 R
TN * X o & =E1+EZ+ES
A | B | ¢ | D E F | & [ H | I [ J [
|1 o 0
| 2 | u
| 3 | o
Lak] o
| 5 | o
| B | [EET+Ez+ES
-z

Pucynok 3 — BBox orpanndenuii B Excel

3. Ha nanenu MHCTpYMEHTOB BBIOpaTh oniuio «CepBUCY, a B Hell BKIaaKy «[louck perieHus.

4. B okne guanora «llouck pemieHus» B Mojie BBOAA «YCTAaHOBHUTH LEIEBYIO SYEHKY»
HYXHO BBECTH CChUIKY Ha sueiiky Al. HeoOxomummo BeIOpaTh cnoco0 aapecanuu s4yeek B
aOCOIOTHOW cHcTeM € KoopauHaT (T.e. yka3ath He Al, a $AS$1). Takxke HYX)HO MOCTyNaTh ¢
JPYTUMH NIEPEMEHHBIMHU.

5. B okne nuanora «Ilouck pemenus» HYXHO YCTaHOBUTH MEPEKITI0UaTeNh (PUCYHOK 4).

lNomck peweHHA |
WCTEGHOEMTE WENEEYHY AHEFAKY: !_$F'.$1 - EEINONHHTE
: X T =
—Simemonrem e, Ozewonor [0
MzMeHan AHerkH:

Pucynok 4 — Pabota B auanorom okne «llouck pemeHus»

6. B none BBoma «M3MeHss A4YEHKNM» HYKHO yKa3aTh CCBUIKM Ha SIYEHKH, COIEpIKallue
UCKOMBIE ITEpEMEHHBIE, T.€. auana3oH syeek $C$1:$ES3 (pucyHnok 5).
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lNoMCcK pewe HHA

YCTSHOBMTE WENEEYHD AUy

EEINONHHUTE

PagHokA: IMAKCHMAanEHOM 3Ha‘-|EHHH3; SHAYEeHHHD D
G)'— ¥ : O = L SaKkpeITe

O MHHHMaNEHOMY SHAYEHHHD
(4]

|31 $ES3

QrpaHeg

AAEHEH!

MpeanonoxnTE

NapaMeTpel

AofaEnTE

HzmMerHTE
BoccTaHoEMTE

il
AR

| ¥AAMMTE
— Cnpaeka

Pucynok 5 — Iosne BBoa siueek, 0003HAYAIOMIMX HCKOMBIE TIEPEMEHHBIE

7. B mone BBoga «OrpaHUyYeHUs» MpPH HAXKATHUU KHONKU «/]00aBUTHY MOSIBISETCS OKHO
muaiora «J/{o0aButh orpanuveHus». B mose BBoma «Ccbiika Ha stueiiky» BBogutcs $B$1. B mome
BBOoAa «OrpanuyeHuey BBogutcs = u yucio 1000. [Ipu momornm kHONKK «/{00aBUTH» TakuM ke
00pa3oM BBOIATCS BCE OcTallbHbIe orpannueHus (sueiiku $B$2:$B$6) (pucyHnok 6).

HMzme He HHE orpaHMYe HHA

CChINKa Ha AYeAy O paHHHEHHE
[$E51 % [- | 1000 ER|
[ o], 3 ] [ OITHMEHS ] [,ﬂ,nﬁaBHTb ] [ CNpaska ]

Pucynok 6 — JluanoroBoe okHO «JloOaBieHHe OTpaHUYCHUSDY

8. [l BBOa orpaHMUYEHUI Ha HEOTPULIATEIbHOCTh HCKOMBIX IIEPEMEHHBIX B OKHE AMAIora
«Jl06aBUTh OrpaHUyYeHUs» B nosie BBOJA «CChbUIKAa Ha SYEHKY» HYXKHO BBECTH CCBUIKY Ha SYEHKY
$C$1, a B mone BBOma «OrpaHuyeHUs» HYKHO BBecTH >= H uuciio 0. [Ipu momomy KHONKH
«J100aBUTH» TakuUM ke 00pa3oM BBOJATCS YCJIOBUS HEOTPHLATEIBHOCTH OCTABIIMXCS MCKOMBIX
nepeMmeHHbIX. JIn6o Beiensercs nuamnazoH sueek $C$1:$E$3 u 3amaercs >= m umcno 0. mocie
BBO/JIa MOCJIETHETO OrpaHndYeHus HaxxmMuTe «OK».

9. 3arem no0aBUM ycioBHE LETOYHCICHHOCTH. i aToro B moiie BBoaa «OrpaHuyYeHUs»
BeIzieNseM quamnas3ol sueek $C$1:$ES$3 u 3amaem «uen. uncnay, 3aremM HaxumaeM «OK».

10. TTocne Haxkatusi kHOMKH «BpimomHuTh» Excel paccunmThiBaeT pe3ynbTaT M OTKPHIBAET
OKHO nuanora «Pe3ynpTaTsl IOMCKa pemeHus». B sToM nmanore B okHe «Thm ordera» HyXHO
BeIOpaTh «Pe3ynbrarel» U Haxath «OK». Ilepen nuctom, rae 3amucaHa MOCTaHOBKA 3a/auu, OyJeT
BCTaBJeH JUCT «OTuer mo pe3ynpTaraM 1», a Ha skpaHe OyIeT BblJaH pe3ysbTaT PEeLIeHUs 3aJ1aqu
(pucynku 7 u 8).
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Microsoft Excel - KHxral

E dafn  [Mpaeka Bua Boraska  Mopmat  Cepewc  fJandele  OkHo  Cnpaeka
= B N RR:« MR- RS N RN R T W) EgnriaICyr
L25 = pis
al B [c] ] [ = = v [ = W [
| 1 |Microsoft Excel 11.0 OmieT no peivabTatam
| 2 |Padoumit amcr: [Knuratxls] et
| 3 |OTveT cosgan: 03042010 17:42:09
4
| 5 |
| B |Uenesaa aqedika (Makcunym)
| 7 | Auesika Hua HexogHoe sHaueHne  PesynbTar
|8 | 3A¥ a 50350
En
10|
|11 [MameHAsmMBlE A4eiti
112 | Averka Hua HexogHoe sHaueHne  Pesynbrar
13| 3CHE a 150
14 | 30H1 a a
15| 3EH a ga0
16 | FCE2 0 17053E-13
17| 3DE2 a 900
18 | JEF2 a 0
19| FCE3 a 630
20 | FO$3 a a
21| FEE3 a 0
22 |
|23 |
| 24 |OpaHKYeHra
125 | Avenka Hua JHaYEHHE Dopryna Cratye _ PasHUUA
|26 | 3B 1000 $BF1=1000 H& CEA3&H. 1]
2T B2 900 §B%2=900  He cEaAsaH. 0
(26| 3B%s 650 FB%3=650 He CEAsaH. 0
|29 | B84 500 $B%4=800  He cEaAsaH. 0
|30 | FB%S 900 $B$5=900  He cEAsaH. 1]
31| 3E%E 550 §B$E=850  He ceazaH. 0
|32 | FCHE 150 FCH==0 He CEAS8H. 150
|33 | FD§ 0 F0%1==0 CE A3aHHOE 1}
34| FEW 550 $EF1==0 HE B ASEH. 850
|35 | BCE2 1,7053E-13 $CH2==0 CE ASAHHOE 0
|36 | 02 200 §D§2==0 HE CE AsaH. 300
|37 | JEg2 0 FEF2==0 CE A38HHOE 1]
|38 | FCE3 650 $CH3==0 HE B ASEH. 650
|39 | 30%3 0 §0§3==0 CB ASAHHDE 0
40| BEFE 0 FE§3==0 CE A3AHHOE 0
4

Pucynoxk 7 — Otuer no pe3yibTaTam

Microsoft Excel - Kuural

E Madn [Mpaeka BWa  BeTaeka  OopWaT  Cepesc  Jladee  OkHo Cipaeka

I.J =n" L&J|d|ﬂ|'=|s‘| B9 '|$ z v%“ﬁ@ Eiﬁ\rialtyr 10+ KK
B/ 5 f
Al Bl c | ol e ] F ] 6 | H
1] 50950 1000 150 I g4l
| 2 | 500 I 400 0
i ka0 il I 0
4| 600
[ 5 | 400
| 6 | gl
A2 R —
B
Pucynok 8 — Pe3ynbpTatrsl penienus 3agauu
OtBeT
150 0 850
X=| 0 900 O |[;
650 O 0

F(x) = 50950.
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[Tonyyenne MakcuMalbHOTO oOBeMa TNPUObUIM (UIMATaMU KOMMEpPYECKoro OaHka
«DopmtaaT» MOXKET OBITh JOCTHTHYTO IIyTeM HauOojee ONTHUMaIbHOW BBIIAYM KPEIUTOB
norpedutensm OAO «Opencor», OO0 «Tpuymd» u 3A0 «Ctumyn». LlenecooOpa3Hblii Bapuant
BBIJIAUH JICHE)KHBIX CPEACTB MPEIyCMaTPUBAET CIEIYIONIHEe KOMOUHAINH:

— (prymman Nel BeimacT meHexHble cpeacta npeanpusatuio OAO «OpeHncot» B pazmepe 150
ThIC.py0. 1 npeanpusaTuio 3A0 «Ctumyn» B pazmepe 850 Thic.pyO.;

— (prymman Ne2 mpemoctaBuT Kpeaut Tosibko npeanpustaio OO0 «Tpuymd» B pazmepe 900
THIC.pYO0.;

— ¢wiman Ne3 BbLIACT JAEHEXKHbIE cpeacTBa Tojibko mpeanpuituio OAO «OpeHcor» B
pasmepe 650 TbIC.pyO. [laHHBIM IUTaH BBIJAHHBIX KPEIUTOB MO3BOJHUT YIOBIETBOPHUTH CIPOC
OPEANPUATHIA U MOITY4YUTh OAaHKY MaKCUMaJIbHBIA 00beM puObLIH B pazmepe 50 950 Twic. pyo.

3aganusa
3agaua 1
Tpu Ganka, OoTAENEHUs, MOJOTYETHBIE OJHOMY TOJIOBHOMY O(HCY, PEUINIH BBICTYIUTH B
KaueCcTBE KPEIUTOPOB TPEX CENbCKOXO3SIMCTBEHHBIX MPENNpUsITHA. M3BeCTHBI 3amachl JEHEKHBIX
CPEICTB, MOTPEOHOCTh MPEANPUIATUNA B KPETUTHBIX PECypcax M CTaBKHU IO MpOIEeHTaM. J[aHHBIe
MPEJICTaBICHBI B Ta0iuie 3.

Tabnuna 3 — Mcxonuasle JaHHbIE K 3amade 1

bauku CenbCKOXO03SMCTBEHHEIE Hamuuue
PE TP THS JICHEXHBIX CPEJICTB,
1 2 3 THIC.pYO.
1 15 17 23 970
2 19 14 20 830
3 24 21 18 1200
[ToTpeOHOCTH B 960 1210 830
KpPEAUTHBIX pecypcax,
THIC.pYO.

HeoOxomuMo ompenenuTh TUIaH BBIAAHHBIX KPEIUTOB, OOECIEYMBAIONIMA MaKCHMAaJIbHO
BBITOAHBIC YCJIOBUA (T.e. OINITUMAJIBHBIC KPCAUTHBIC CYMMbI IIPU MHWHUMAJBHLBIX MPOLICHTHBIX
CTaBKax) JUIsl KPEAUTOPOB.

3agaua 2

Tpem aknumonepam AO «Ypam» He0OXOAUMO BBIKYIHTh HEKOTOPOE KOJIMYECTBO aKIMHA TPex
npeanpustaii. OOIIas CTOMMOCTD aKIHii, TOTPEOHOCTH B HUX KaKJOTO aKI[MOHEpa M 3aTpaThbl Ha
WX TIPUOOPETECHHE MPUBEICHBI B TaOHIIE 4.

Taomuua 4 — VMcxonHble JaHHBIE K 3ama4ue 2

[Ipennpusitue AKIHOHEPHI

3A0 «Ypan» Hamme

Visaros [LIL | Tlerpos B.H. | Cumopos A.C, | 2XWHH, THIC.pYO.
«3akar» 200 500 50 800
«PaccBer» 300 100 400 700
«3apsi» 150 250 350 900
[TorpeGHOCTH B 850 600 950
aKIUSIX, THIC.pYO.
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Omnpenenure, Ha KaKyl0 CyMMY CIEAyeT KYMHTh KXKIOMY AaKIMOHEPY aKIHid KaXIOoro
MPEANPUSITHS, YTOOBI 001I1ast CyMMa MOKYIKHA OblIa MUHUMAJTHHOM.

3agaua 3

Tpebyercss TOMYYUTH KPEAWT B TPEeX OaHKaX COOTBETCTBEHHO TPEM 3aEeMIUKAM OIHOU
opranuzamnuu. Pa3smep kpemuTta, BBIJAHHOTO KaXJIbIM OaHKOM M TOTPEOHOCTh B HHX Ka)JIOTO
3aeMIIMKA, TPUBEICHBI B TA0IHIIE 5.

Tabauua 5 — Ucxoausle JaHHBIE K 3a1a4€e 3

banku 3aeMIIUKU Hanmnune
1 2 3 Kpeaura,
THIC.pYO.
1 20 22 28 950
2 14 24 17 850
3 29 26 37 600
[TotrpeOHOCTH B 750 850 800
KpeJuTe, THIC.pYO.

Omnpenenure, kKakoMy OaHKYy CJEIyeT YIOBJIETBOPSATH CIPOC 3aeMIIUKa, YTOOBI 00Imas
cyMMa oObeMa KpeauTa Obuia MUHUMAaIbHOM.

3agaua 4

B Accomuanuto wuHBecTOpoB Poccum BXOAST TpW  KpYNHEHIIME WHBECTUIIMOHHBIC
kommanun: «Pyc-UuBect», «MaKom», «MuBecT-I'apanT». Acconmamnus paspaborana mporpammy
WHBECTUPOBAHUS, IPEyCMaTPUBAIOIIYIO BIIO’KEHNE UHBECTHUIINI B YeThIpe KOMIaHUU. JIOXOHOCTh
BJIO’KE€HUH, MOTPEOHOCTh B MHBECTUIUAX U UX HaJIM4YWE IPEICTaBICHbI B Ta0IHIIE 6.

Tabauua 6 — Mcxonuble n1aHHEBIE K 3a1aye 4

000 OAO 3A0 «Jlyu» 3A0 Hanuune
«Pycp» «"anuHay «sBa» WHBECTHUIINH,
MJTH.pYO.

«Pyc-HHuBecT» 9 7 12 5 50
«aKom» 12 15 8 10 60
«uBect-I"apanT» 5 10 12 15 78
[ToTpeOHOCTH B 62 31 42 45
WHBECTHUIHIX, MITH.pPYO.

OnpenenuTh ONTUMAIBHOE paclpeiesiecHue WHBECTUIUN IS TMOJTYYCHHS MaKCUMAaIbHOTO
OX0Ja.

3amaua 5

Tpu nmpennpusATHs XOTIT MONYYUTh KPEAUT B TpexX (puimanax OAHOTO OaHKa Ha pa3BUTHE
npou3BoJcTBa. Hanmuume NEHEXHBIX CPeiCcTB B OaHKe, MOTPEOHOCTH MPEANPHUITHN B JEHEKHBIX
CPEICTBaX U CPOK KPETUTOBAHUS MIPUBEACHHI B TA0IHIIE 7.

Tabauua 7 — Ucxonusle JaHHBIE K 3a1a4e 5
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dunmranel 6aHKOB [Tpennpusarus Hanuuue
1 2 3 JICHEXKHBIX CPEACTB,
THIC.pYO.
1 13 15 21 1000
2 8 18 7 900
3 23 19 30 650
[ToTpeOHOCTh IEHEKHBIX 800 900 850
CPEJICTB, THIC.pYO.

HyxHo onpenenuts,

1enecooopasHa.

3amaua 6

Tpu npennpuHuMaTesst IPHOOPETAIOT aKIIUK TPEX KOMIaHUKA oJHO#M oTpaciu. KommuecTBo
aKIUi KOMIAHWHU, MOTPeOHOCTh MpEANPHUHUMATENCH B aKIUAX KaXIO0W KOMIAHMM, a TaK JKe

CTOMMOCTh OJHOW aKIIUU TIPEICTaBJICHbI B TaOIHIlE 8.

Taomuua 8 — McxonHble taHHbBIE K 3amaye 6

KakoW ¢unman OaHKa MaKCUMaJbHO YJIOBJICTBOPUT
noTpeduTensi, 4TroObl o00mas cymMMa oObeMa BBIIAHHBIX CPEACTB ObUTa MHUHHMAJIBHOW |

AKIUY KOMITaHUH [Ipennpunumarenu KonnuectBo
1 2 3 aKIuH, mT.
1 15 17 23 900
2 9 19 8 800
3 24 21 32 550
[ToTpeOHOCTH B 700 800 850
AKX, IIT.
HeoOxomuMo  ompenenuTh, aKIUM  KakOW W3  KOMITAHMH  CJleIyeT  IOKYIaTh

IpeIIpUHUMATENSM, YTOObI CyMMapHbIe 3aTpaThl Ha MpHUOOpeTeHNe ObUT MUHUMAJIbHBI.

3amaua 7

Heo6xonuMo oOMEHSATh MHOCTPAHHYIO BaMIOTY Ha pyOau. KoinmdecTBo BadroTHI, KOTOpOE

MOYET BbIJIaBaTh OOMEHHBIN YHKT, MOTPEOHOCTH U KYPChI BAJIIOT MPEACTaBIEHbI B Tabnuie 9.

Taomuua 9 — McxonHble faHHBIE K 3amaue 7

OOMEeHHBIH Bamrora Komuuecrno,
MMYHKT Honnap EBpo I'puBHA THIC.pYO.
A 32,5 44,6 21 100
b 32,6 44,7 7 150
B 32,55 44,6 30 50
[ToTpebHOCTH, 170 60 70
THIC.pYO.

Omnpenenuth, KaKOe KOJTMYECTBO U B KAKOM OOMEHHOM IYHKTE CIEAYET OOMEHSITh BaIOTHI,
yTOOBI 00II1asi CyMMa TOJYYEHHBIX ITYHKTOM pyOJiel Obljla MUHUMAJIbHOM.

3. KonrpoJuabHas pabdora.
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2.3 Jlaboparopuas padora JIP-9, JIP-10, JIP-11, JIP-12 ( 8 yacoB).

Tema: «MexorpaciieBble 0anancoBbie Moaesn. Pemenne 3agau B MS Excel»

2.3.1 Heab padotsi: [Ipoanann3npoBaTh NIPUHIMIUAIBLHYIO CXEMY MEXOTPACIEBOTO
OanaHca 1 criocoObl pereHus 1aHHbIX 3a1ad B MS Excel

2.3.2 3agauu padoThI:

1. AHaNM3 NPUHIMITHAIBHONW CXEMBI MEKOTpPAciIeBOro OamaHca

2. MI3yautsb criocoOsl pemeHus JaHHbx 3a1a4d B MS Excel

2.3.3 Ilepeuyenn npudOpoB, MAaTEPHAJIOB, HCIIOJIb3YyeMbIX B J1Aa00paTOPHON padore:

1. OpenOftice

2. Microsoft Office Excel

2.3.4 Onucanue (xox) padoTsbl:

1. [IpuHOMNUHAJbHAs CXeMa MeKOTpacjeBoro damanca. MeskorpacieBble 0aJ1aHCOBbIE
MO/ie/I B aHAJIN3e JKOHOMHMYECKHX NoKa3aTeJeil.

MexoTpacneBoit OamaHC TIpeAcCTaBisieT coOOM  TaOIHMIly, OMNMUCHIBAIOIIYI0 —OallaHC
MPOU3BOJICTBA M PACHpPEIEICHUs TMPOIYKIIMU B HAPOJHOM XO3dWCTBE. MeKoTpacieBol OaiiaHc
(MOB) mpou3BoICTBa M pacHpeesIeHUs MPOIYKIIUN CTPOUTCS MO CXEME «3aTPAThI-BBIITYCK».

Ilyctp paccmaTpuBaeTcsi 3KOHOMHUYECKAs CHUCTEMA, COCTOALIas M3 7 B3aMMOCBSA3aHHBIX
oTpaciyiel mpousBojcTBa. [Ipoaykuus kaxmoi oTpaciv 4YaCTMYHO HJET Ha BHEIIHee MoTpebiieHne
(KOHEUYHBIN TIPOAYKT), & YACTUYHO HCIIOJIB3YETCSl B KAUECTBE CHIPbs, OTy(PabpUKaTOB WU IPYTHX
CPEICTB MPOU3BOJACTBA B JIPYrMX OTpacisfx, B TOM 4YHCIE W B JAHHOW. DTy 4YacTh MPOAYKLUU
Ha3bIBAIOT NPOU3B00CMmEeHHbIM nompebnenuem. 1103ToMy Kakaas U3 pacCMaTPUBAEMBIX OTpacien
BBICTYIMAa€T M KaK MPOW3BOJIUTENh MNPOMYKIMH (TepBbI crosnbenr Tabmumbl 3.1) w Kak ee
noTpeOuTeNs (epBast CTpoka Tadbausl 1).

O603HaunM uyepes3 X; BAJIOBOM BBIMYCK MPOAYKIIUHU i-iH OTPACTH 3a TUIAHUPYEMBIH MTEpUoa U
yepe3 Y;— KOHEUHBIH MPOAYKT, HIYLIHI Ha BHEIIHEE JIUIsl pACCMaTPUBAEMON CUCTEMBI ITOTpedIeHne
(cpencTBa MPOU3BOJCTBA APYTUX IKOHOMUYECKUX CHUCTEM, MOTpeOIeHne HaceleHus, o0pa3oBaHue
3a1acoB U T.11.).

Takum oOpazoM, pasHOCTh X; — Y;  COCTaBIS€T 4YacTh NPOAYKIUU I-W OTpaciH,
npeIHa3HAYSHHYIO JIJIsl BHYTPUIIPOU3BOACTBEHHOTO MOTpedieHus. byneM B nanpHeieM moaararb,
YTO OajlaHC COCTaBJISIETCS HE B HATYpaJIbHOM, a B CTOMMOCTHOM pa3pese.

O0603Ha4nM Yepes Xj; 4acTh MPOAYKIHUH i-i OTpaciu, KOTopasi HoTpedsercs k-ii oTpacislo,
JUIst oOecTieyeH sl BBIITyCKa ee MPOIYKIUU B pa3Mepe Xj.

B MOBb BbIIENAIOT YETHIPE YAaCTH, UMEIOLIUE PA3IMYHOE IKOHOMUYECKOE COJEPKAaHUE, OHU
HA3bIBAIOTCS KBaJlpaHTaMu OasiaHca.

Ilepsuviii keaopanm MOB — 3TO maxmarHas TabauIa MEXOTPACIEBBIX MaTepHaIbHBIX
cesa3eit. [lokazarenu, MOMEIICHHBIE Ha TMEPECEYCHUSX CTPOK U CTOJOIIOB, MPEACTABISIOT COOOM
BEJIMYHMHBI MEKOTPACIEBBIX IOTOKOB IPOAYKIMU M B 00IIEM BHJE 0003HAYAIOTCS Xj, IIE i U j —
COOTBETCTBEHHO HOMEpa OTpacieil MpOoM3BOIAIIMX W MOTpedssaomux. Takum oOpa3oM, MepBbIii
KBaJIpaHT 1Mo ¢opMe MPEICTaBIsIeT COOOW KBAJIpPATHYIO MATPHIy MOpSIKa 71, CymMMa BCeX
3JIEMEHTOB KOTOpOM paBHsAETCS roJoBoMy (DOHIY BO3MEIICHMs 3aTpaT CPENCTB MPOU3BOJICTBA B
MaTepuaibHOU cdepe.

Bo emopom keadpanme npencTaBieHa KOHEUHAs MPOIYKIUS BCEX OTpacieil MaTepralbHOTO
npousBoacTBa. Ilpu 3TOM mox KOHEUHOW MPOAYKLUMEH NMOHMMAeTcs MPOAYKLHSA, BBIXOJAIIAS M3
chepsl MPOM3BOJACTBA B 00JACTh KOHEYHOTO HCIIOJIB30BaHMS (HAa TMOTpEOJICHHE W HAKOILUICHHUE).
Crozia BKJIIOYAETCS HAKOIUICHHE M BO3MEILICHHE BBIOBITHS OCHOBHBIX (DOHIIOB, MPUPOCT 3aIacos,
JUYHOE TMOTpeOJieHne HaceJIeHHs, pacXoAbl MPOAYKIUU Ha COJAEp)KaHUE TOCYAapCTBEHHOTO
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anmapara u 000poHY, 3aTpaThl Ha OOCIY>KMBaHUE HaceleHHs (MPOCBEIIEHUE, 3JPABOOXPAHCHHE U
T.1.). B TaGmuie 1 3ToT paznen AaH yKpyIHEHO B BHJIE OJTHOTO CTOJIONA BETUYUH Y.

Ta6muma 1 — [puanunuanbHas cxema MexkoTpaciieBoro 6atanca (MOB)

[Torpebnstomue oTpacnu Koneunsrit Banooit
[IpousBogsiue orpaciau
1 2 3 ... n MPOAYKT MPOAYKT
1 X11 X12 X13 X1n Y1 X1
2 Xo1 | X2 | X23 | ... | Xou e Xo
3 X31 X32 X33 X3n Y3 X3
n Xnl Xn2 Xn3 Xnn Yn Xn
AmopTu3zanus c1 c C3 ... Cn
Omnara Tpyaa 2 %) V3 Vi i X = i X
YucTeIid 1OX00 my my ms m, P i p= J
BanoBoit npoaykT Xi X> X; X,

Tpemuii keadpanm MODB Takxke xapakTepu3yeT HAIlMOHAIBHBIA JOXOJ, HO CO CTOPOHBI €T0
CTOMMOCTHOTO COCTaBa Kak CyMMY YHMCTON NpPOAYKLUHMHM W amopTu3auuu. Yucras npoayKuus
NOHMMAETCs MpU 3TOM KaK CymMMa OIUIaThl TpyAa M 4YHUCTOro naoxoxa otpacied. Cymma
amMopTH3alMu (¢;) ¥ 4YUCTOM NpOXyKUUH (V; + m;) HEKOTOpPOH j-oif oTpacnu OyaeM Ha3bIBaTh
YCIIOBHO YHCTOM IPOAYKIMEH 3TOI oTpaciu U 0003Ha4aTh B JaJIbHEHILEM Z;.

Yemeepmuiii kéadpanm 6anaxca HaXOTUTCS HA MEPECEUEHUH CTOJIOIOB BTOPOTO KBaJIpaHTa
(KOHEYHOM TPOAYKIMH) M CTPOK TPETHETO0 KBaJApaHTa (yCIOBHO YUCTOM NPOAYKLHHU). DTUM
OTIpefieNisieTCsl CoJlepKaHue KBaJpaHTa: OH OTPa)KaeT KOHEUHOE pacHpeielieHHe U UCIIOJIb30BaHHE
HAI[MOHAJBHOTO J10X0Aa. B pesynbrare mnepepacnpeleneHusl IEepBOHAYalIbHO CO3JaHHOTO
HAI[MOHAJILHOTO J0X0Ja 00pa3yloTCsi KOHEUHBIE J0XOJbl HAceNeHUs, MPeaNpHUsITHI, TocyaapcTBa.
JlaHHbBIE YeTBEPTOTO KBAJApPAaHTAa BAaXHBI JJS OTPAXEHHUS B MEXKOTpACIEBOM Mojenu OaiaHca
JIOXOJIOB M pacxXxo0B HacelIeHUs, UCTOYHHKOB (PMHAHCUPOBAHMS KAMHUTAJOBIOXKEHUN, TEKYLIUX
3aTpaT HENpPOM3BOJICTBEHHOH cdepsl, A aHalu3a OOUIeld CTPYKTYphl KOHEUHBIX JOXOAOB IO
rpynnam norpedurteneil. OO UTOr YETBEPTOrO KBaJpaHTa, TakkKe KaK BTOPOTO U TPETHETO,
JIOJKEH OBITh PaBeH CO3JIaHHOMY 3a IO/l HAIIHOHAILHOMY JTOXOTY.

Takum o6pazom, B neiom MODB B pamkax equHOW MOJENH 00beIUHSIET OamaHChl OTpaciei
MaTepHaJIbHOIO TPOM3BOJCTBA, OajJaHC COBOKYIHOTO OOIIECTBEHHOTO MPOJYKTa, OalaHChI
HAI[MOHAJILHOTO 10X0/1a, PMHAHCOBBIH, OalaHC JOXO0B U PAaCX0/10B HACEJICHUS.

Htor marepuainbHBIX 3aTpaT 000 MHOTpeOsome OTpaciu M €€ YCIOBHO YHCTOH
MPOAYKIMH PAaBEH BaJOBOM MPOAYKIMU ATOM OTpaciu. /[aHHBIM BBIBOJ MOKHO 3allMcaTh B BUJIE
COOTHOLLIEHUS:

X, =) x;+Z,,j=1,.,n )

i=1
Hamomnum, 4To BENMYMHA YCIIOBHO YUCTOM NPOAYKUUHM Z; paBHA CyMME€ aMOPTH3aluH,
OILIAThl TPYZAA U YUCTOTO AOXOJA j-U OTPACIIH.
BanoBasg mpoxykuus TOH WIM HHOM OTpacid paBHA CyMME MAaTEpHAbHBIX 3aTpar
MOTPEOAIOMUX €€ TPOIYKITUIO OTpaciield U KOHEUYHON MPOIYKIIUU JJAHHOW OTPacIu:

X, =Y x,+7Y, i=1,..,n )

@dopmysa ONUCHIBAET CHCTEMY M3 7 YpPaBHEHHUH, KOTOPbIE HA3bIBAIOTCS YpPAaBHEHUSIMU
pacrpeneseHus MOpOAYKLUMH OTpacieil MaTepHallbHOrO IPOM3BOJCTBA [0  HAIpaBICHUSAM
MCIIOJIb30BaHU.

[Ipocymmupyem 1o BCceM OTpaciasiM ypaBHEHUS |, B pe3ysabTaTe MOJy4YHUM:
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Z;Xj = szif +Z;Zj'
j= j=

] j=1 i=1
AHaJIOTUYHOE CYMMHUPOBaHUE ypaBHEHUH 3.2 naer:

n n n

n

TN IR NS

i=1 =l j=1 i=1 (3)
JleBble WacTm O0OMX paBEHCTB paHbBI, TaK KaK TMPEACTABISAIOT COOOM BECh BaJOBOM

oOmiecTBeHHBIN MpoayKT. IlepBble ciaraemple MpaBbBIX YacTed ITHX PAaBEHCTB TAaKXKE PaBHBI, UX

BECJIMYMHA paBHA UTOTY IEPBOTO KBaapaHTa. CJ‘ICI[OB&TCJ‘IBHO, JOJIPKHO CO6J‘IIOI[aTBC$I COOTHOLICHUC:
n n
37,=3,
j=1 i=1 (4)

JleBast yacTh JAHHOTO ypaBHEHUS €CThb CyMMa TPEThEero KBaJpaHTa, a MepBasl 4aCcTh — UTOT
BTOPOI0 KBaJpaHTa.

JlanuM MOHATHE U MPEJICTaBUM pacdeT KO3(PPUIIMEHTOB MPSIMBIX U MOJHBIX MaTepualbHBIX
3aTpar.

BennunHel a; Ha3BIBAIOTCS KO3(@uyuenmamu npsAmMblX MamepualbHuiX 3ampam W
PaCCUUTHIBAIOTCS CIEAYIOMUM 00pa3oMm:

a, =—L i=1,...,n. (%)

CymecTByeT /JBa OCHOBHBIX ONpefeneHus Kod(PQUIMEHTOB TMpsSMBIX ¥ IOJHBIX
MaTepHaJbHBIX 3aTpar.

Onpeoenenue 1. Koa(humueHTs! NpsAMBIX MaTepHANbHBIX 3aTPaT MOKA3bIBAIOT CPEIHIOI0
BEJIMYMHY 3aTpaT MPOAYKLUUU OJHOW OTpacid Ha NPOU3BOJACTBO €IUHHIBI MPOAYKIHUU APYron
OTpacIy.

C yuyerom opmyiiel 3.5 cucreMy ypaBHeHUH OajaHca MOXKHO MepenucaTh B BUJIE:

n
X, =YaX +Y, i=1,..,n (6)
J=1
Cucrema ypaBHEeHH 6 B MaTpUIHOU PopMe IPUMET BU/L:
X=A4AX+Y. (7
Cucrema ypaBHeHHW 6, wWiM B MarpuyHod ¢Gopme 7, Ha3bpIBaeTCI HSKOHOMHUKO-
MateMaruyeckod wmojaenpto MOB (Momenbto JleoHTheBa, MOJENBIO «3aTpPaThI-BBITYCK»). C
MOMOIIBIO ATON MOJIEIHN MOKHO BBIITOJIHUTH TPU BapHaHTa PacueToB:
1) 3amaB B MoOJENM BEJIWYMHBI BaJOBOM NPOAYKIMU Kaxaod orpaciud (X;), MOXHO
OTpeIeTUTh 00beMbl KOHEYHOU MPOAYKITUHU KaKa0i oTpaciu (V;):
Y=(E-4)X (8)
2) 3a7aB BEIMYMHBI KOHEYHOH NPOIYKIIMKU Bcex otpacieit (Y;), MOXHO OmpeaenuThb
BEJIMUMHBI BAJIOBOW MPOAYKIIMH Kak10M oTpaciu (X;):
X=(E-A)'Y; 9)
3) mis psima oTpacieil 3aJaB BETUYHMHBI BajJOBOW MPOMYKIIUH, a Ui BCEX OCTAIBbHBIX
oTpacieit 3a7aB 00beMbl KOHEYHOW MPOMYKIIMH, MOKHO HAaWTH BEJIMYMHBI KOHEYHOW MPOMYKIIHH
HepBbIX OTpaciel u 00beMbl BalOBOM MPOAYKIMHM BTOPHIX. B 3ToM BapmaHTe pacuera ynoOHee
MOJIb30BaThCA HE MaTpuyHOW (opmoil Mozenu 7, a CHUCTEMOW IMHEWHBIX ypaBHeHUH 6. B
dopmymax 8 u 9 E 0603HaUaeT SNMHHYHYIO MATpHIly n-ro mopsiaka, a (E — A)' o6osnagaer
Matpuity, oopatuyro matpure (E — A). Ecnu onpenenurens matpuilsl (E — A) He paBeH HYJO, T.€.
3Ta MaTpulla HEBBIPOXKICHHAs, TO OOpaTHas K Hell Marpuma cymiectByeT. OOO3HAYMM OTY
00paTHYIO MaTpUIly Yepe3 B, Tor/ia CUCTeMY YpaBHEHH B MaTpUIHOU Ghopme 9 MOKHO 3amucaTh B
BUJIE:
X =BY. 9"
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DneMeHTHl MaTpHLbl B OyzneM 0003HadaTh uepes by, TOrga M3 MaTPUYHOIO ypaBHeHHA 9'

JUTS JTFOOOM i-H OTpaciy MOKHO TIOJIYYHTh CIICTYIOIIEe COOTHOIIIEHUE:
n

X, =>.bY,i=1n. (10)
j=1

N3 cootHomennii 10 cienyer, 4To BajioBasi MPOIYKIIMS BBICTYNAeT Kak B3BEIICHHAs CyMMa
BEIMYMH KOHEYHOW IPOAYKLHUH, IIPUYEM BECAMHU ABIAIOTCA KOIPPUIMEHTHl by, KOTOpBIE
MOKA3bIBAIOT, CKOJBKO BCEr0 HYXXHO MPOU3BECTU MPOAYKLHUHU i-i OTpaciu AJs BBITycka B cdepy
KOHEYHOTO HCIIONh30BAHMS SAMHUIIBI MPOAYKIUU j-H oTpaciu. B ornuumm oT K0dPHUINEHTOB
IpsAMBIX 3aTpaT a; KOdQQOHULUUEHTHl b; HA3bIBAIOTCS KO3 duyuenmamu noaHulX MamepuaibHbuix
3ampam
U BKJIIOYAIOT B ce0s Kak MpsMbIe, TaK U KOCBEHHBIE 3aTpaThl Bcex MopsiakoB. Ecnu npsimbie 3aTpaTsl
OTPaXAIOT KOJIMYECTBO CPEACTB MPOU3BOJCTBA, M3PACXOJOBAHHBIX HEMOCPEICTBEHHO NpU
U3TOTOBJICHUHM JAHHOTO IPOAYKTA, TO KOCBEHHBIE OTHOCSTCS K MPEAIIECTBYIOIIUM CTaIusiM
IPOM3BOJICTBA U BXOJAT B MPOM3BOJICTBO MPOAYKTA HE MPSAMO, a uepe3 Apyrue (MIpoMeKyTOUHBIE)
CpelCTBa MPOU3BOICTBA.

Onpeodenenue 2. KoahGUIUEHTHI IOTHBIX MaTepUaIbHBIX 3aTPaT b;; XapaKTepU3yIOT MOJIHbIE
3aTpaThl MPOAYKLUHU OJHOM OTpaciv Ha €IWHUILy MPOAYKIMH IPYrod, WM MOKa3bIBaeT KaKoe
KOJIMYECTBO MPOAYKIIMHA OJHOW OTPACII HY)KHO MPOU3BECTH, YTOOBI MOTYUUTh SAMHHUIY KOHSTHOU
MPOAYKIUU IPYTOM OTpacCu.

KoadduimenTsl mpsMBIX 3aTpaT 1O OMNPEICIICHUI0 SBISIOTCS HEOTPUIATEIBHBIMH,
CJIeIoBaTeNbHO, MaTpuila 4 B IIEJIOM MOXKET OBITh Ha3BaHa HeoTpuiatenbHoO: A > 0. Tak Kak
MPOIECC BOCIPOU3BOJICTBA HENB3sl OBbUIO OBl OCYIIECTBIATH, €CIU OBl IS COOCTBEHHOTO
BOCIPOM3BOJCTBA B OTPACIH 3aTPaunBajIoch OoJibllee KOJIMUECTBO MPOAYKTA, YEM CO3AAaBaJIOCh, TO
OYEBHUJIHO, YTO AMATrOHAJIbHbIE 2JIEMEHTHI MAaTPUIbl 4 MEHbIIE €AUHULIBL: a; < 1.

JlanuM TOHSTHE NPOAYKTUBHOCTU MAaTpUllbl KO3((UIMEHTOB MNPSMBIX MaTepUaibHBIX
3arpar.

Bynem Ha3piBaTh HEOTPULIATENBHYIO MATPUILy A MPOIYKTUBHOW, €CJIU CYHIECTBYET TaKOU
HEoTpHULATeNbHbIN BeKTOp X > 0, 4TO

X> AX. (11)

OueBuziHO, UTO ycioBue 11 03HAUaeT CylEeCTBOBAaHUE MOJIOKUTEIBLHOTO BEKTOPa KOHEUHOU
npoaykuuu Y > 0 gist moaenu MOB 3.7.

Jis Toro 4ToOBl MaTpula Ko3gguyuenmos npamvix zampam A ObLIA NPOOYKMUBHOI,
HEO0OXOUMO U JOCTATOYHO, YTOOBI BHIMOIHSIIOCH OHO U3 NMEPEUUCICHHbBIX HUXKE YCIOBUM:

1) mampuya (E — A) neompuyamenvno obpamuma, T.e. CYIHIECTBYET OOpaTHas MaTpHIlA

(E-A4)">0;

2) mampuunoii pso E+ A+ A*+ A4 +...= ZA" cxooumcs, TPUYEM €ro cymMma paBHa
k=0
. -1
o6parnoii marpune (£ —A4)" >20;
3) Haubonvuwiee no Mmooyao cobcmeeHHoe 3Hauenue A MaTpuIbl A, T.e. pelIeHUe
XapaKTEPUCTUUECKOTO YPABHEHUS |/1E - A| =0, cmpoeo menvue eOUHUYbL,

4) ece enasnvie munopvl Matpulbl (E — A), T.e. ONpENeTUTENN MaTpHIl, 00pa30oBaHHBIC
JJIEMEHTaMHU TEPBBIX CTPOK M TMEPBBIX CTOJOLOB OSTOW MaTpHuubl, mHopsaka or 1 1o n,
NOLONCUMENBHDL.

bonee mpocThIM, HO TOJNBKO JOCTATOYHBIM NPHU3HAKOM IPOIYKTUBHOCTH MaTpuusl A
SIBIISICTCS OTPAHMUYCHHE HA BEJIMUUHY €€ HOPMBI, T.€. Ha BEJTMUYNHY HauOOJIbIIEH CyMMBI SJIEMEHTOB
MaTpuIlbl A B Kax1oM croioue. Eciiu Hopma MaTpuliel A CTpOro MEHbIIE €AMHUIIBL, TO 3T MaTPHIIA
NPOJYKTHBHA. 3aMETUM, YTO JAHHOE YCIIOBHE SIBIISICTCS TOJIKO JOCTATOYHBIM, M MaTpHIla A MOXKET
OKa3aThCia HpOI[yKTHBHOﬁ " B ClIy4ac, Koraga €€ Hopma 60.HBI_HC CAUHUIIBI.
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2. Pemienne 3a1a4 ¢ McnoJjib30BaHueM Ta0an4Horo pexakropa MS Excel.

IKOHOMHUYECKAsi HHTEPIpeTalus MOJyYeHHBIX pe3yJIbTaTOB.
3aganua

3agaua 1

3aKOHUYHTE COCTABJICHUE CXEMbI OTYCTHOIO OajlaHca 1o UMCIOIIIUMCA JaHHBIM.

Tabmuua 2 — Vcxonaele naHHble K 3amaye 1

[ToTpebnstomue [IpousBopsiue oTpaciu Koneunrprit Basosoii
oTpaciu 1 2 IIPOIYKT Y; IPOIYKT X
1 20 30
2 60 10
YcaoBHO uncTas 70
NPOAYKIUS Z;
Banoso# npoayxr X; 100

Pewenue

1) ecnmni=j, 10X =X,
2y X, =) x,+Y,

j=1

3 X =% +Z,

i=l1

p X, = x,+Y,
Jj=1

=> ecmm i =j =1, T0 X; = X;= 100.

== X12:X1 —Yl—xn,xu: 100 - 30 - 20 =50.

= X, :inz +2Z,, X,=60+ 10+ 70 = 130,

i=l1

2
—> Z, =X, =) Xy Z,=100— (20 + 60) = 20.

i=1

2
> Y, =X,-D X, ¥,= 130 (60 + 10) = 60.

i=1

OtBeT
Tabmuma 3 — PesynpraruBHas MaTpuia 3anaqn 1
[ToTpebnstomme ITpousBogsme oTpacin Koneunrprit Basosoii
oTpaciu 1 2 IPOIYKT Y; IPOIYKT X
1 20 50 30 100
2 60 10 60 130
VcnoBHO YncTas 20 70
IpOAYKIHs Z;
Banooii npoaykt X 100 130
3agaua 2

3aKOHYMTE COCTABIICHUE CXEMBI OTUETHOIO OajIaHca 1o HUMCIOIIUMCSA JaHHbBIM B Ta61mue 4,

Tabnuna 4 — Mcxonusle JaHHBIE K 3a1a4e 2

[ToTpebnstomme [IpousBoasiue Koneunrprit Basosoii
oTpaciu OTpaciIu IIPOIYKT Y; IPOAYKT X;
1 2
1 74 176 120 370
2 222 35 200 457
VYcnoBHO uncras 74 245
NPOAYKIMA Z;
Banosoii mpoayxr X; 370 457
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3amaua 3

3aKOHYMTE COCTABIEHHE CXEMBI OTYETHOrO OanaHca 0 UMEIOIIMMCS JaHHBIM B TaOIHIIE 3.

Taomnuna 3 — McxonHble taHHBIE K 3a1a4e 3

[ToTpebnstomue [IpousBoasiue Koneunrprit Basosoii
oTpaciu OTpaciu IPOIYKT Y; MPOIYKT X;
1 2
1 30 100 170 300
2 55 165 230 450
YcaoBHO UKnCTast 215 185
IPOAYKIUS Z;
Banosoii mpoayxr X; 300 450

3amaua 4

3aKOHYNTE COCTABIEHHE CXEMBI OTYETHOrO OanaHca M0 UMEIOIIMMCS JaHHBIM B Ta0OIuIE 4.

Taomuua 4 — VMicxonHele naHHbIE K 3amaye 4

[MoTpebnsromue [IpousBonsiue Koneunsrit Banosoit
OTpaciu OTpaciun NPOAYKT Y; | HPOAYKT X;
1 2 3
1 15 33 50 190 288
2 28 27 27 233 315
3 15 17 19 121 172
VYcnoBHO uncras 230 238 76
IPONYKLHUS Z;
Banoso# npoaykr X; 288 315 172

3agaua 5

BaKOH‘II/ITe COCTABJICHUEC CXEMbI OTUYCTHOI'O 6a)1cha 110 UMCHOIIIMMCA JaHHBIM B Ta6.HI/II_IG 5
Tabmuua 5 — McxonHble faHHBIE K 3ama4e 5

[ToTpebnstomue ITpousBogsme oTpacin Koneunrprit Basosoii
oTpaciu 1 2 3 IPONYKT Y; | TPOAYKT X;

1 67 112 124 712 1015
2 103 57 129 811 1100
3 200 78 35 675 988

YcaoBHO UKnCTas 645 853 700

IPOAYKIHS Z;

Banoso#t npoaykr X; 1015 1100 988

3agaua 6

Hcnonb3ys nannble 6ananca (Tabnuna 6), onpenenure 00beMbl IPOU3BOJICTBA BaJIOBOM
HPOIYKIUH, KO3()(HUIIMEHTHI MPSIMBIX U TTIOJIHBIX MaTePHUAIBHBIX 3aTpaT.

Tabmuna 6 — McxonHele taHHbBIE K 3amaye 6

[IpousBonsiue [MoTpebnsromue orpaciu Koneunsrit
oTpaciu 1 2 IPOAYKT
1 90 100 50
2 50 110 40

Pemenwue (crioco6 1)

1) ompenensiem 00BEMBI MPOU3BOICTBA BAJIOBOM TIpoayKiuu (X;) mo dopmyie:
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X, =Y x,4Y,,i=1,..,n
j=1

X, =90+ 100 + 60 = 250;

X>=50+ 110 + 40 = 200.

2) BbIMMCIUM KOI(DGHUIUEHTHI IPAMBIX 3aTpaT (a;7) 1o Gopmyie:

a,=—,i=1,..,n,j=1,...,n.

J
a;1=90:250=0,36; a;»=100:200=0,5;
a1=50:250=0,2; a=110:200=0,55.

3) paccuuTaem MaTpUILy MOJHBIX MaTEPHUATBHBIX 3aTpaT Mo hopmye:
B=(E-A)".
a) Haiinem marpuny E — 4

s 1 0) (036 05) (064 -05
o 1 02 055) (=02 045
0) paccunuTaeM OIpeeIUTeNb MATPUIIBI

OnpenenureneM KBaApaTHON MATPHUIIbI 2-T0 TOPSAKA A HA3BIBAETCA YHCIIO d1|'dx — d12° A2].

a, a
11 12
Omnpenenurens obo3HauaeTcss A(4) wim

ay Ay
A(E - A4)=0,64-0,45 - (-0,5)(-0,2) = 0,288 — 0,1 = 0,188;
B) BMECTO KaXJOIO0 3JIEMEHTAa MAaTpHIbl IIOCTaBUM €ro aneebpauyeckoe OONOIHEHUe:
0,45 0,2
0,5 0,64/

Aneebpauueckum oononnenuem Kaxxaoro 3IEMEHTa ONPeAETIUTENs Ha3bIBAeTCs MUHOP 3TOTO
5JIEMEHTa, YMHOXEHHBIH Ha (-1)°, Te § — cyMMa HOMEPOB CTPOKH W CTOJIOIA, HA MEPECEUCHUH
KOTOPBIX PACIOJIOKEH 3TOT 3JIEMEHT.

Munopom HEKOTOPOTO 3JIEMEHTA ONPEAEIUTENS HA3bIBACTCS ONPEECIINTEND, T0JIy4aeMbIil U3
JAHHOTO OIpEJeNuTeNss BBIYEPKUBAHUEM CTPOKM UM CTONONA, Ha IEPEeCeYeHUH KOTOPbIX

PacIoJIOkKeH 3TOT JIEMEHT.
I') IOJIyYEHHYIO MaTpUIly TPAHCIIOHUPYEM

045 0,5
0,2 0,64 ’
1) KOKIIBIM 3JIEMEHT MOJTYyYEeHHON MAaTpPHUIIBI IEJTMM Ha ONPEISIUTENh NCXOIHON MAaTPHUIIBI U
MOJTy4aeM MaTpUIly OOpaTHYIO TaHHOM:

Be(E—a) 239 2,66
- {106 3,40/

B xagecTBe IPOBEPKHU MOKHO PACCUUTATh MATPULLY X:
2,39 2,66) (60 250
X =BY = . = ,
1,06 3,40 ) \ 40 200
X1=2,39-60 +2,66-40 = 249,8;
X>=1,06-60 + 3,40-40 = 199,6.

Pemenue (crioco6 2 ¢ ucnonp3oBannem MS Excel)
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[IpumeHeHne crenuaTu3upOBaHHBIX MPOrpaMM MU Oosiee JAOCTYMHBIX, Takux kak Excel
00JIer4aroT BBHIMOJIHEHWE MPEACTaBICHHBIX pacdeToB. [loaTOMy paccMOTpUM pelieHHe 3TOro
npumepa B cpene Excel. [Ing pacuetoB Hamu OynyT ucnoib3oBaTbes Takue ¢yHkuuu kak MOBP
(pacuer obpatHoit maTpunsl)) MYMMHOX (yMHOXEHHE MaTpHII).

3aHOCHM UCXOJIHBIE JaHHBIE B 3JIEKTpOHHYIO Tabnuiy Excel (pucyHok 1).

Microsoft Excel - Kuural

@_] dafin  Opaeka Buma  Botaeka  SopMat  CepeMc faHHele  OkHo Cnpaeka

NEHRAIGRITE 6B I8

G e 0 IR e N A W W M | TN, DTBETHTEOTMEHHTI:-}'IHMH... Sakor
P Arial Cyr 10 - | K £ U |= = = Fd| 58 oy g %0 5%
01 - i
[ | D E | F | 6
a0 100 B0 1
a0 110 40

O | M| e | LD B —

Pucynok 1 — McxonHble JaHHbBIE
1) Ompenensiem 00bEMbI MPOU3BOACTBA BATOBOU MpoayKiuH (X;) mo ¢popmyie:
n
X,’ = le] +Yl , i= 1,...,11
Jj=1

st aTroro B stueiiky D1 3anocum gopmyny: =CYMMA (A1:C1), B sueiiky D2: =CYMMA
(A2:C2) (pucyHok 2).

E1 Microsoft Excel - Knural

@_] taiin [paeka Buwa BcTaeka Sopmat  CepeMc  JaHHele  OKHD  COpaeka

AW DRV RV A U N e A R o

R Mol Wt S o W,y W B o | 1 By - | ¥ OTeeTHTE © HameHEHMAN. ., SEKOH
i Arial Cyr 10 - | K £ U |=E == 56|53 e, o 2 50
D9 - &
A | B | c AN E | F | G |
| 1 a0 100 B0 250
2 | a0 110 40 200
1
4
5
B

Pucynok 2 — Pacuer X;

2) Beruucnum k03 GHULIUEHTH IPAMBIX 3aTpaT (a;7) 1o Gopmyie:

a; = yi=1,..,n,j=1,.,n.
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Js storo B stueliku A3 u B3 mepenocum 3HaueHus X;, paccuutanuble B cronodue D (MoxHO
HaOpaTh ¢ KJIaBHATyphl, MOXHO HCNOIb30BaTh (QyHKUHUIO «[IpaBka —>crenuanbHas BCTaBKa...—>

BCTaBHUTb 3HAYCHUS, TPAHCTIOHHUPOBATHY).
B sueiiky E1 3anuceiBaem Gopmyy: A1/AS$3, konmpyem 3Ty hopmyny B auanazone E1:F2.
PesynbraTom OyneT sBIATHCS MaTpHLa IPSIMBIX KO3(PGUIIHEHTOB 4 (pUCYHOK 3).

E3 Microsoft Excel - Kuural

@_] tafn  [paeka BEwg Bctaeka  dopmar  Cepedc fJadHele  OkHO  Crpaeka

FRN=N" RERE NI NN A N RN N AR RACRAE - R

P R P ) @y A0 e | A By 1 | ¥ OTeeTHTE C MaMeHEHKANK. . 3aKoH

i pwial Cyr 10 - | K & U |E = = |83 o5 gop %50 2%
EG - #
A | B | ¢ | o [ 'E | F | G |

1 50 100 B0 250 0,36 05

2 50 110 40 200 02 0,55

3 250 200

4

5

Pucynoxk 3 — Pacuer Matpuiibl K03h(HUIIMEHTOB MPSMBIX 3aTpaT

3) Paccuntaem mMaTpuily MOJIHBIX MaTepUATBHBIX 3aTpaT 10 GopMyIie:

B=(E-A)"

a) Haiigem marpuny (E — A) (pucyHok 4), B auanasoHe A6:B7 3anumieM eauMHUUYHYIO
MaTtpuily u B quanazone C6:D7 matpuny 4. B staeiiky E6 3anumem dpopmyny: = A1-C1, konupyem
9Ty dopmyiny B nuanasone E6:F7, pesynbraTom siBnsercs marpuua (£ — A).

Microsoft Excel - KHural

@_] taiin [paeka Bua Bcraeka dopwat  Cepeuc  faHHele  OkHO  Cnpaeka

HRNE=N" NS E= NN W =N - R A AR N

o Wy i O | iy __J| : | L _'_.__:| ¥ OTEETHTE C M3MEHEHHAMM, ., JaKoF
i Arial Cyr - 10 - | K & ﬂ|§§§@|ﬁ_§% pagetmet
ER - He =AB-Ch
A | B | ¢ | D T F | G
1 a0 100 G0 260 0.3k 05
2 al 110 40 200 0z 055
3 260 200
4
o
B 1 0 036 os[_0Bal 05
7 0 1 0z 055 0,2 045
:

Pucynok 4 — Pacuer marpuusl (£ — 4)
0) Haiinem martpuiy obpaTtHyto (E — A), mna storo Ha nucte Excel Beigenum auana3oH

G6:H7. Jlanum xomanny «BcraBka — @yHKIwms...». B oTkpbiBImieMcs okHe «Mactep (QyHKITUI»
Heo0XoauMo BBIOpaTh KaTteroputo «Maremarnueckuey, u3 maremarudeckux — MOBP (pucyHoxk 5).
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Macte p chynnumi - war 1 wa 2

(aHck dyHKLHH:

BEEAMTE KPATKOE OMHCAHHE ASHCTEKS, KOTOPOR HY#HO HafTH
BEINONHKTE, H HAXMHTE KHOMEY "HaHTH"

KaTteropua; |M-EITEM-EITI4'-IEEKHE W |

BrifiepHTe tyHELHHD:

|MCMPEA
[ MYMHOM |
|HEYET

OKPBBERK

OKPEHIAZ

|OKPYIN |

MOBP{maccre)
Bo3BpallasT ofpaTHYH HATPMUY (MATPHLA ¥PaHKTCA B MacCHEE),

CNpagka no 3ToA HELHK [ I ] [ DTMEHS ]

Pucynok 5 — Oxno «Macrep (HyHKIMI»

Haxxmute OK. OTkpoercss okHO « AprymeHTsl QyHKIMH». Heobxoaumo 3a1aTh MacCcuB B
KoTopoM Haxoautcs marpuna (E — A), Beogum maccu E6:F7  (pucyHnok 6).

Apryme HTBI (hyHHIHH E|
MOEP

Maccue |E6:F7| = 10,64;-0,5:-0,2;0, 4

= {2,3936170212766;2, 65"
BosEpallacT oBpaTHYH MATPHLY (MATPHUAE XPaSHMTCA B MACCHEE),

Maccve YMCNOEOH MaCCHE C PAEHBIM KONHMHYECTEOM CTPOK M I:TI:I.I'IELI.I:IEFJ nHBo
AHanazoH MNH MacCcHE,

CNpaEka No 3ToA dvHELHAH SHaYeHWE: 2,39361 7021 [ Ok, ] [ CTHEHA ]

Pucynox 6 — BBoa naHHBIX IIpu pacueTe 0OpaTHOI MaTpHULIBI

s oTrobpakeHus pesynbrara B Buae marpuubl, Haxmure Shift+Ctrl-Enter (ecnm HaxkaTh
OK, To B stueiike G6 Oyxaet oxHo umcio). MaccuB G6:H7 Oyner comepkarh HCKOMYIO MaTpuily B =
(E—A)" (pucynox 7).
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E3 Microsoft Excel - Kuural

@_1 Marin [paeka Bua Bocrtaeka dopmat  CepeMc  faHHEE  OKHD  CNpaeka
NS o E kS S8 - a2 [45] oo
‘_] ¥ %) iy ~_J| i~ | =i :.j __,,_|| U# OTEETHTE C H3MEHEHHAMM, .. 3AKOHYHMTE OROBE0KY. ., !
: Arial Cyr w10 R S =L U S R R S S S e
GE - A& (=MOEP(EG:F7)}
A | B | ¢ | o | e | F | &6 | H |
1 =l 100 B0 250 036 045
2 a0 110 40 200 02 055
i 250 200
4
5
B 1 0 0,36 05 0E4 -05) 2,393617 0 2 6559574
7 0 1 02 055 02 0450 106353 3,4D4255_
o

Pucynok 7 — Pe3ynbrar pacyera oOpaTHOM MaTPHUIIBI

B kauecTBe mpoBepKH MOXHO paccuuTarh marpuiy X, Marpuma X paccuuThiBaercs MO
dopmyne X = BY. Breagem B muanaszon 16:17 matpunyy V. Breimenum nuamason J6:J7, BeiOepem
koMaHny «BcraBka — @yHkmus...». B oTkpeBmemcs okHe «Mactep ¢yHKIMI» BbIOEpeM
kareroputo «Marematudeckue» u u3 HUIX MYMHOX (pucyHoxk 8).

Macre p dyyniumi - war 1 Ha 2

MoMck dyHELH S

BEEAHTE KDATKOR OMMCAHKE ABACTEMA, KOTODOE Hy #HO
BLINOAHKTE, M HE¥MHTE EHOMKY "HaiTH"

HaTeropma: |MaTemaTw-|eu:KHe

BriGepHTE dryHIKLMHD:

MOEP

MOI'IF'E@
[

HEHET
CIE.PEBEP =
QK. PEHIAS
CKPYTN Bt
MYMHO¥{MaccHe 1;maccue2)

BozEpaLLaeT MPOMZEEAEHHE MATPHL (MaTPHUE] XPAHATCA B MACCHBEX ),

[

Cnpagka no 3ToH dyHELHH [ O ] [ OITHMEHA ]

Pucynox 8 — Oxno «Macrep (HyHKIMI»
Haxxmute OK. OTkpoercst OkHO «ApryMeHTsl GyHKIMU». Heo6XoauMo ykazaTh MacCuBEI, B

KOTOPBIX HAXOMATCS TIEPEMHOKaeMble MATPHUIIBI (TIOPSIIOK BBOJIA MAacCHBOB MMEET 3HAYCHUE), B
HarreM npumepe 31o MmaccuBbsl G6:H7 n 16:17  (pucynok 9).
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3

Apryme HTbl (hYHRLHH
P P

| = 12,39361702127¢6;;

Maccrel |GE:H?

Maccus2 | I6:17 = {a0:40}

= {250:200}

BosBpalasT NpoMIEE AEHHE MATPHL (MATPHUE! XPaHATCA B MACCHESX ),

Maccvel NEpELIA M3 NEQEMEHONMAEMELX MSCCHEDE, KOTOREIM A0MMEH MMETE TO #E
YMCNo cToNAUOE, YT K ETOROH,

CNDaEKS 00 3T0A fHELLFK SHadeHHe: 250 [ Ok ] [ OTHEHS

Pucynok 9 — BBoJ faHHBIX IIpU IEPEMHOKEHUN MATPUL]

[Tocne oxonwanuss BBOAa maHHbIX Haxkmute Shift+Ctrl+Enter. MaccuB J6:J7 Oyner
coJiepkaTh UCKOMYIO MaTtpuily X (pucyHok 10).

Microsoft Excel - Kuural

@_] Main  Opaska Bva  BcTaEka MopwaT  CepBWc  fJaHHele  OkHo  CRpaska
NS HRAISRTE SR S8 sl -

SR [t M I WL B N < | 9 By ([ | ¥ OTERTHTE C M3MEHEHKAMH, ., FAKOHHMTE NPOBERKY. .,

! Arial Cyr =10 - | K & U |= == |68 g, g 0 500 | E= -&-ﬁv!

J5 e B [=MYWHOHIGE HY ;16: 17}
A | B8 | ¢ | o | E | F | 6 | H | v [ 4 ] K

| 1] 50 100 B0 250 0,36 0A
| 2 | a0 110 40 200 02 055
[ZEH 250 200
b

| 5 |

B 1 1] 0,36 05 0,64 05 2393617 2529574 60 250

| 7| a 1 02 055 0.2 045 106353 3404255 40 200

g

Pucynok 10 — Pe3ynbprat pacuera MaTpunsl X
OtBer: OOBeMBI POU3BOJACTBA BAJIOBOM MPOAYKUUHU paBHBI X = 250; Xo = 200;

KO2(PUITMEHTHI MPSMBIX 3aTPaT PaBHBI

(036 05
102 055

KO3 PHUIIMEHTHI MOJTHBIX MaTepPUAIbHBIX 3aTPAT PABHBI
(239 2,66
(1,06 3,40

3agaua 7

Hcnonb3ys k03 GUIreHTHl NpsAMBIX MaTepHalbHBIX 3aTpart, MpeAcTaBlIeHHbIe B Tabuuie 9
U 00BEMBI KOHEYHOT'O MPOJYKTa IO OTpaciiiM pacCuMTaTh IOJHBIE MaTepHUajabHBIE 3aTpaThl U

00BEMBI TPOU3BOCTBA BAIIOBOW MIPOAYKIIHH.
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Tabauua 9 — Ucxonuble naHHbIE K 3a1a4e 7

[IpousBonsiue [ToTpebusromue orpaciu Koneunrsrii
oTpaciu 1 2 MPOIYKT
1 0,36 0,15 70
2 0,40 0,25 50
3agaua 8

Ha ocHoBanuM naHHBIX, IPUBEACHHBIX B HIDKechemyrommx tabmmmax (10, 11, 12), paccunratsh
KOX(PPHUIMEHTHI PSMBIX M MTOJTHBIX MaTEPUATBHBIX 3aTparT.

Ta6mmma 10 — Ucxonnpie nanabIe K 3a1aue 8 (A)

[ToTpebnsromue [IpousBogsiue orpaciu Koneunrsrit
OTpaciu 1 2 3 MIPOAYKT
1 50 60 80 60
2 25 90 40 105
3 25 60 40 85
Ta6mmma 11 — Ucxonnasie nanubie k 3agade 8 (b)
[ToTtpebnsromue [IpousBopsiue orpaciu Koneunrrit
oTpaciu 1 2 3 MPOIYKT
1 40 18 25 71
2 16 9 25 36
3 40 45 50 115
Tabmuma 12 — Ucxonnbie nanabie k 3a1aue 8 (B)
[ToTpebnsromue IIpousBogsmue orpaciu Koneunsrit
oTpaciu 1 2 3 NPOIYKT
1 18 36 25 61
2 45 90 25 20
3 36 36 50 30
3amaua 9

B rtabmune 13 mnpuBeneHsl Kod(hQUIMEHTHl NPSAMBIX MaTepHAIbHBIX 3aTpaT U OOBEMBI
KOHEYHOW MPOIYKIIMH B MEKOTPACIIEBOM OaiaHCce JJIs TpEX OTpaciel.

Taomuua 13 — McxoaHble faHHBIE K 3amaye 9

Otpacis 1 Koa(quuneHTHz MIPSIMBIX 3aTpat : Kr(I)HeqHHIjI
POAYKT
1 0,2 0,2 0.1 30
2 0,4 0,3 0.2 40
3 0,2 0,2 0.4 30

Tpebyercs paccuntarh K03()(PUIMEHTHI NOTHBIX MaTEPUANBHBIX 3aTpaT M HaWTH OOBEMBI
BAJIOBOM NMPOAYKIUU OTPACIIEH.

3amaua 10

B rtabmune 14 npuBeneHsl Kod(hQUIMEHTHl NPSAMBIX MaTepHAIbHBIX 3aTpaT U OOBEMBI
KOHEYHOW MPOIYKIIUH B MEKOTPACIIEBOM OaiaHce JJIs TpEX OTpaciel.
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Ta6nuna 14 — Ucxonusle na"nuele K 3amaue 10

KoaddunmeHTs! npsaMeIx 3aTpaT Koneunsrit
Otpaciib I bd 7 P P 3 HPOMYKT
1 0,3 0,4 0,2 40
2 0,2 0,1 0,3 15
3 0,1 0,2 0,2 10

Tpebyercs paccuntaTh KO3((OUIIUEHTHI MOJHBIX MaTEPUANbHBIX 3aTpaT M HAaUTH OOBEMBI
BAJIOBOM MPOAYKIUU OTPACIIEH.

3agaua 11
Ha ocHoBe maHHBIX 3amaud 9 BOCCTAHOBHUTE CXEMYy MEXOTPACIEBOTO MaTePUATLHOTO

OastaHca.

3agaua 12
Ha ocnoBe nanHbIX 3amaun 10 BOCCTAaHOBUTE CXEMY MEXOTPACIEBOTO MaTepUAbHOIO

Oananca.
3amaua 13
Ucnonw3yss nanaple OanmaHca (Tabiuia), ompenenuTe OO0BEMBI MPOU3BOACTBA BAJIOBOU

OPOAYKIMH, KO3 (OULIHUEHTHI MPSMBIX U MOJHBIX MaTepUaIbHBIX 3aTpPaT.

Tabmuna 15 — Mcxonusle qanHble K 3amade 13

[IpousBogsiue [ToTpebnstomue oTpaciu Koneunrprit
oTpaciu 1 5 MPOAYKT
10 17 23
2 20 15 35
3anaua 14

Hcnonb3ys nanHele OGananca (tabnuma 16), onpeaenute oO0beMbl MPOM3BOJCTBA BaJlOBOM
HpOIYKIUH, KO3()(OUIMEHTHI MPSIMBIX U TIOJIHBIX MaTePHUABHBIX 3aTpaT.

Taomumna 3.16 — Mcxonuble qa”gHele K 3agade 14

[IpousBopnsiue [MoTpebnsromue orpaciu Koneunsrit
oTpaciu 1 2 MPOIYKT
1 70 45 25
2 25 30 40
3amaua 15

Hcnonb3ys koahHULHEHTHI NMPSAMBIX MaTepuaibHBIX 3aTpaT, IPEICTaBICHHbIX B Ta0nuie 17
U 00BEMBI KOHEYHOTO MPOJYKTa IO OTPACisIM PacCUMTaTh IOJHBIE MaTepHUaTbHBIC 3aTpaThl U

00BEMBI TPOU3BOJICTBA BATIOBOI MPOAYKLIUH.

Taomuna 17 — Mcxonuble qa”HHBIE K 3a7a4de 15

[IpousBonsiue [MoTpebnsromue orpaciu Koneunsrit
oTpaciu 1 2 MPOIYKT
1 0,22 0,54 20
2 0,38 0,26 17
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K uncny BaXHEMIIMX aHAIUTUYECKHX BO3MOXKHOCTEH OallaHCOBOTO METOAa OTHOCHUTCS
OIpe/ieIeHNe NMPSAMBIX U IMOJHBIX 3aTpaT TPyAa Ha €AMHUIY NPOAYKIHUM U pa3paboTKa Ha 3TOU
OCHOBE OaJaHCOBBIX MPOJIYKTOBO-TPYAOBBIX MOJIENIEH, MCXOMHOW MOJENbI0 IPU ITOM CIYXKUT
OTYETHBIH MEXIIPOAYKTOBBIN OanaHC B HaTypaJlbHOM BblpakeHHH. B 3TOM OamaHce mo crpokam
IPEJCTABICHO paclpeneseHue KakJI0ro OTAEIbHOIO IpOAYKTAa Ha IPOMU3BOJACTBO JPYrHX
IPOAYKTOB M KOHEYHOE MOTpebsieHHe (MEepBbli M BTOPOM KBAJAPAHTBI CXEMbl MEXOTPACIEBOIO
6ananca). OTaeNnbHONM CTPOKOH JaeTcst pacipeaesieHie 3aTpaT KHUBOTO TPy/Aa B IPOU3BOJICTBE BCEX
BUJOB mnpoaykuuu. lIpennosaraercs, 4ro TpyAOBBIE 3aTpaThl BBIPAKEHBI B C€IMHHLAX TpyHa
OJINHAKOBOH CTENEHU CII0KHOCTH.

OO0o03HaunMM 3aTpaThl JKUBOIO TpyJa B INPOU3BOJACTBE j-IO MPOJYKTa depe3 L;, a o0beMm
IPOM3BOJCTBA DTOrO NPOJYKTa (BaloOBOM BBINYCK), Kak M pasbuie, depe3 X;. Torma, mpsmble
3aTpaThl TpyAa Ha €UHUILY j-TO BHJA MPOAYKIUU (KOd(duyuenm npamoi mpyooemxocmu) MOKHO
3a7aTh cieayrouei GopMyou:

f =L ioTn
= o) =L, (12)
J
XJ'
W3 nanHo# hopMyIIbI ClIeyeT, 4YTo
Li=X 4. (13)

Ecnn MexoTpacieBble MNpsIMbIE 3aTpaThl Tpyda OOO3HAYUThL 4epe3 [, TO OHM OynayT
COOTBETCTBEHHO PaBHBI:
lij = Xjj t. (14)
BBeneM moHsTHE npsamubix 3ampam mpyoa KaK CyMMBI TMPSMBIX 3aTpaTr XUBOTO TpyAa H
3aTpaT OBEMIECTBICHHOTO TpPY/Aa, MEPEHECEHHBIX Ha MPOJYKT 4Yepe3 M3PAcXOJOBAaHHBIC CPEICTBA
npousBojcTBa. Eciu 0003HaYNTh BENMYMHY MOJHBIX 3aTpaT Tpylda Ha €IWHUILY MPOIYKIUH j-TO
BUIa 4epe3 I, TO IpoM3BeAeHHMA BUAA a;]; OTPaKalOT 3aTpaThl OBELIECTBICHHOIO TPYAA,
MEPEHECEHHOT0 Ha EIUHHILY j-TO TPOJyKTa 4epe3 i-0€ CPEeACTBO NMPOU3BOJACTBA; MPU 3TOM
npeanonaraercs, 4ro Kod(pQUIMEHThl NpsAMBIX MAaTepHalbHBIX 3aTpaT «; BBIPAKEHBI B
HATypaJIbHBIX €IWHUIaX. Torja MOoJHbIe TPYIOBBIE 3aTpaThl Ha €IWHUILY j-TO BUAA MPOAYKLUUU
(koaghpuyuenm nonnou mpyooemrxocmu) OynyT paBHBIL:

T.=>a,T +t;j=1n (15)
im1

BBengem B paccMoTpeHne BEKTOP-CTPOKY KOI(PGIHUIIMEHTOB MPSMON TPYIAOEMKOCTH ¢ = ({1,
t2,..., t;) U BEKTOP CTPOKY K03 duiimeHToB nonHoi rpynoemkoctu ' = (Ty, Tn,..., Ty).

Torma, ¢ UCHONB30BaHUEM YK€ paccMaTpUBAEMOM BbIIIE MaTpULbl KO3()HUIMEHTOB
IPSIMBIX MaTepUaNIbHBIX 3aTpaT A (B HaTypajJbHOM BBIPa)KEHUHU) CUCTEMY ypaBHeHu# (15) moxHO
Hepenucarb B MAaTPUYHOM BHJIE:

T=TA+t. (16)

ITpon3Benss oueBHIHBIE MaTpU4HbIE NPEOOPa30OBAHUSA C MCIOJB30BAaHUEM EIMHUYHON
MaTpulbl £

T-TA=TE-TA=T(E-A4) =1t
MOJYYHMM CJIEYIolee COOTHOIICHUE ISl BEKTOpa K03()(PUIIMEHTOB MOITHOM TPYAOEMKOCTH:
T=t(E-A)" (17)

Marpuna (E — A)', 310 Matpuua B k03((HIHEHTOB MOTHBIX MATEPHANBHBIX 3aTPAT, TaK
YTO MOCJIEHEE PABEHCTBO MOYHO IIE€penucaTh B BUJE:

T=tB. (17"

OO0o3HaunM dyepe3 L BEIMYMHY COBOKYIIHBIX 3aTpaT JKMBOIO TpyJa IO BCEM BHJaM
IPOAYKINH, KOTOpas ¢ ydeToM (popmyisl (12) Oyaer paBHa:

L:iLj:ithj:tX. (18)
= =

Ucnons3ys cootHomenus (18), mpuxoaum K clieyroueMy HepaBeHCTBY:
tX=TY, (19)
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rne t u T — BEKTOP-CTPOKU KOI(P(UIIMEHTOB TNPSMON BaJOBOM W KOHEYHOW MNPOIYKIHUU
COOTBETCTBEHHO.

Ha ocHoBe k03¢ (UIIMEHTOB MPsIMON U TMOJTHON TPYAOEMKOCTH MOTYT OBITh pa3padOoTaHbI
MEXOTpacjaeBble U MEXKIPOAYKTOBbIE OanaHChl 3aTpaT Tpylda M HUCIHOJIB30BaHUSA TPYIOBBIX
pecypcoB. CxeMaTn4ecku 3TH OalaHCHI CTPOSATCS M0 00LIEMY TUITY MaTPUYHBIX MOJIENIEH.

Pa3BuTHe OCHOBHOI MoJeIM MEXOTpacaeBOro OajlaHca JOCTUraeTcsl TakXKe IMyTeM
BKIIIOUEHUSI B Hee TokazaTenedl (OHIOEMKOCTH MPOAYKIWMU. B mpocTeilimeM ciydae Mozenb
JIOTIONTHSIETCS OTAEIBHONW CTPOKOHM, B KOTOPOH yKa3aHbl B CTOMMOCTHOM BBIPQKEHHH OOBEMBI
IPOU3BOJICTBEHHBIX (POHIOB D, 3aHATHIE B KaXJ0H j-0oi oTpacnu. Ha ocHOBaHUM 3TUX JaHHBIX U
00bEMOB BAJIOBOM TPOJAYKIIMA BCEX OTpacield Oompenemnstorcss KOIPGUIMEHTHl IPSIMOM
(OHI0EMKOCTH TPOIYKIIMH j-OU OTPACIIH:

£ =y =T (20)
= ] =Ln
J Xj

CToMMOCTh OCHOBHBIX MPOW3BOJICTBEHHBIX (OHIIOB, 3aHATHIX B KaXAOH j-OH oOTpaciu
COOTBETCTBEHHO paBHa:

D; = X f- 21

CTouMOCTh TPOU3BOJCTBEHHBIX (DOHIOB ;-0 OTpaciM, 3aHATHIX IPH POU3BOJICTBE
NPOIYKIMH JUIs i-011 oTpaciu OyaeT paBHa:

by = X - (22)

Kosddunment mnpsmoit (GOHIOEMKOCTH  TOKa3bIBA€T BEJIWYMHY MPOU3BOICTBEHHBIX
(OHIIOB, HEMOCPEACTBEHHO 3aHATHIX B IMPOM3BOJCTBE JAHHON OTpaciH, B pacueTe Ha eAMHUILY ee
BAJIOBOH mpoaykuuu. B ornmymum ot 3Toro nmokasarens kodd@uuueHT nonHol (GoHaoeMkocTH F;
oTpakaeT 00beM (OHIOB, HEOOXOJMMBIX BO BCEX OTPACHAX JIs BBIIYCKAa €IUHHIIBI KOHEYHOU
NpoayKuuu j-oil orpaciu. Ecim a; — x0d3(GHULMEHT NpsMBIX MaTEepHalbHBIX 3aTpar, TO Ul
Kod(duimeHTa moaHo! (HOHIOEMKOCTH CIIPABENIMBO PABEHCTBO, aHAIOTUYHOE paBeHCTBY (13) ms
Kod(uImeHTa moJIHON TPYAOEMKOCTH:

Fj:ZaU_Fl.+fj;j:1,n. (23)
i=1

Ecnu BBecTH B pacCMOTPEHHUE BEKTOP-CTPOKY K03 PHLIMEHTOB NpsMoii (POHI0OEMKOCTH f =
(f1, f2,-.., fu) ¥ BEKTOpP-CTPOKY K03 dunMeHToB noiaHo Gonmoemkoctu F = (Fy, Fa,..., F,), TO
CUCTEeMY ypaBHEHUH (23) MOXKHO MepenucaTh B MATpUIHON Gopme:
F=FA+} (24)
OTKyZla C TOMOUIbIO NMPEeoOpa3OBaHMii, aHAJOTHYHBIX NMPUMEHSEMBIM BBIIIE I K03(duineHToB
TPYAOEMKOCTH, MOXHO MOJIYYUTh MAaTPUYHOE COOTHOIIIEHHUE!
F=fB, (25)
e B = (E — A)"' — marpuia k03 UIHUEHTOB MOIHBIX MaTepPHATbHBIX 3aTPaT.

3anaua 16
MesxoTpacneBoii 0amaHc MPOU3BOJICTBA U PACIIPEIEIICHUS TPOTYKINH MPEACTABIICH B

Tabimue 18.

Taomuua 18 — Mcxonable qa”HHbBIE K 3amaue 16

IIpousBoasmue [Torpebisronue oTpaciu Koneunas Banosas
oTpaciu 1 2 3 NPOLYKIHUS MPOIYKIUS

1 232,6 51,0 291,8 200,0 775,3
2 155,1 255,0 0,0 100,0 510,1
3 232,6 51,0 145,9 300,0 729,6

YcaoBHO UKuCTast 155,0 153,1 291,9

IPOJTYKIHS

BasioBast npoaykiust 775,3 510,0 729.6
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3azaHbl 3aTpaThl )KUBOTO TpyJa (TPYIOBBIE PECYPCHI) B TPEX OTPACIIAX: Ly =1160, L, =
460, L3 = 875 B HEKOTOPBHIX €IWHHUIIAX H3MEPEHHS TPYAOBBIX 3arpaT. TpeOyercs omnpenenuTh
KO3 PHUIMEHTH MPSIMOM M MOJHOM TPYJOEMKOCTH M COCTaBUTh MEXOTpACleBOW OanaHC 3aTpar

TpyZa.
Pemenue
1) Haxomum ko3¢ dUIIUEHTHI TPSIMON TPYIOEMKOCTH
b
J Xj ?

1160 875
tlz—zl’s; tzzﬂ:(),g; t,=——=1,

775,3 510,1 729,6

2) Paccuntaem Matpuity K03 (HUIIMEHTOB MOJTHBIX MAaTEPHAIBHBIX 3aTpaT
a) Berunciaum xodddunmenTs! npsaMeix 3aTpar (a;;) o popmyne:

i . _
al.j:X—,z—1,...,n,]—1,...,n.

J

an=232,6:7753=0,3; a;,=51,0:510,1=0,1; a;3=291,8 :729,6 = 0,4;

a =155,1:7753=0,2;  a,,=255,0:510,1 =0,5; az;=20,0:729,6=0;

a1 =232,6:7753=0,3; a3x»=51,0:510,1=0,1; az3=145,9:729,6 =0,2.
Paccunraem matpuny B:

2,041 0,612 1,020
B=(E-A4)"=|0816 2,245 0,408 |
0,867 0,510 1,684

Haxoanm k03¢ duiineHTs oJIHON TPYA0SMKOCTH:

2,041 0,612 1,020
T=tB=> T=(,50912)- 0,816 2,245 0,408 |=(4,84;3,55;3,92).
0,867 0,510 1,684

VMHOXasi TEpBYIO, BTOPYI0O M TpPETbIO CTPOKH NEpBOIO M BTOPOTO KBaJIPaHTOB
MEKOTpacIeBOr0 MaTepualbHOro OamaHca Ha COOTBETCTBYMOIIME Ko3(duimeHTs mpsmoin
TPYIOEMKOCTH, TIOJIy4aeM CXeMy MeXOTpacieBoro Oananca Tpyaa (B TPYIOBBIX U3MEPHUTEIAX):

lij = xiti,

[11=232,6 - 1,5=3489, [,=51,0-1,5=76,5, [;3=291,8-1,5=437,7,
l,1=200 - 1,5=300,

[ =155,1-09=139,6, [,,=255,0-0,9=229,5, 063=0,0-09=0,
l,,=100 - 0,9 =90,

[31=232,6-1,2=279,1, [5»=51,0-1,2=61,2, [3=1459"-12=175,1,
l,3=300 - 1,2 =360.
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OTtBeT:

Tabnuua 19 — Mrorosast MaTpuna 3aiaun 16

MexoTtpacieBoit 6amaHc 3aTpar Tpyaa

Ortpacnb MexoTpacieBble 3aTpaThl 3arpaTsl TpyAa Ha 3arpatsl Tpyzaa B
OBELIECTBICHHOTO TPYyAa KOHEUYHYIO IIPOAYKIUIO oTpacisx
1 2 3
1 3489 76,5 437,7 300,0 1163,0
2 139,6 229,5 0,0 90,0 459,1
3 279,1 61,2 175,1 360,0 875,5

3ameuanue: He3HAUUTEILHBIE PACXOXKICHUS MEKY MOJYYEHHBIMH JTaHHBIMU B Tabnuie 19
Y UCXOJIHBIMU JaHHBIMH IO 3aTpaTaM >KHUBOTO TPyJa BbI3BAHBI MOTPEUIHOCTHIO OKPYTJICHUS MPHU

BBIYHMCIICHHH.

3agaua 17

[To manHBIM MekOTpacieBoro Oananca, mpeacTaBieHHoro B Tabnuie 20 u 3aTpaTtaM KHUBOTO
tpyna L, = 80, L, =45, L3 =90, onpeaenuth K03PGUIUESHTH TPSIMOU U IMMOTHOW TPYIOEMKOCTH.

Tabauua 20 — McxonHele nanHble K 3amaye 17

[TpousBogsue [ToTpebnstomme Kouneunas Banosasa
oTpaciu OTpaciu MPOTYKLIUS MPOAYKILIMS
1 2 3
1 18 7 5 21 51
6 8 2 20 36
3 3 15 14 23 55
3agaua 18

[To manHBIM MekOTpacieBoro Oananca, MpeacTaBIeHHOro B Tabnwuie 21 u 3aTpaTraM KHUBOTO
tpyna L, =300, L, =290, L; =450, onpeaenutb K03PIUIUESHTHI TPSIMOU U TMTOTHOU TPYTOEMKOCTH.

Tabmuma 21 — UcxonHusle qaHHbIE K 3agaue 18

[IpousBogsue [Torpebnsromue orpacau Koneunas BanoBas
OTpaciu 1 2 3 MPOAYKIUS MPOAYKIHS
1 90 56 64 240 450
2 45 85 210 310 650
3 83 98 101 518 800
3amaua 19

[To manHBIM MeEX)OTpacieBoro OanaHca, MPEJACTABIEHHOTO B Tadiwmie 22
MPOU3BOJICTBEHHBIX (OHIOB D =

MPSIMOM ¥ TIOJTHOM (POHTOEMKOCTH.

Tabauua 22 — VcxonHble n1aHHbIe K 3amayel9

1250, @, = 1700, @5 =

n CTOUMOCTHU

1010, ompenenuts K03()HUITUESHTHI

[TpousBogsiue [ToTrpebnsromue orpacau Koneunas BanoBas
OTpaciu 1 2 3 MPOAYKIUSA MPOAYKLHS
1 180 210 115 405 748
2 250 80 170 620 1120
3 112 87 35 276 510
3agaua 20

[To maHHBIM MeXoTpacieBoro OajiaHca, MpeJICTaBIEHHOrO B Tabmuie 23

1 CTOUMOCTH

MPOU3BOACTBEHHBIX (oHAOB @) = 83, @, = 58, @3 = 75, onpenenuts KOIPHUIMEHTH MPIMOUA U
HOJTHOM (POHIOEMKOCTH.
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Tabauua 23 — Mcxonubie naunele K 3anaye 20

[IpousBoasmue [Torpebsronue oTpaciu Koneunas Banosas
oTpaciu 1 2 3 NPOLYKITUSA MPOIYKIUS
1 9 5 6 37 57
2 4 7 1 23 35
3 11 8 6 45 70
3amaua 21

[To maHHBIM CXEeMBI MEXOTpacCJIeBOro OanaHca, MPEACTABICHHOTO B Tabmwmie 24, U 3aTpar
tpyna L; = 2950, L,= 3100, L3 = 1500, cocTaBUTh cXeMy MEXKOTpaCIeBOT0 OaaHca Tpy/a.
Taomuna 24 — Mcxonable na"HHble K 3amaye 21

[TpousBonsmue | Ilorpebastoniue orpacau Koneunas Banosas
OTpaciu 1 2 3 MPOAYKIUS MPOAYKLHS
1 830 715 390 1980 3915
2 650 817 235 1200 2902
3 350 185 148 737 1420
3agaua 22

[To maHHBIM CXEMBI MEXKOTPACIEBOro OallaHca, MPEACTABIEHHOTO B Tabmuie 25 u 3arpar
tpyna L, =100, L= 102, L3 = 163, cOCTaBUTh CXeMY MEXOTpPacIeBOro dansaHca Tpyja.
Tabmuia 25 — VicxonHble TaHHBIC K 3a1ade 22

[IpousBogsuue IToTpebmstomme oTpaciu Koneunas Banosas
OoTpaciu 1 2 3 NPOLYKIHUSA MPOIYKIUS
1 15 22 12 31 80
2 17 13 23 15 68
3 35 15 10 37 97
3amaua 23

[To nmaHHBIM CXEMBI MEXOTpACIEBOTO OajlaHca, NPENCTAaBICHHOro B Tadymme 26 u
CTOUMOCTH TPOU3BOJACTBEHHBIX (POHIOB Kaxm0i u3 otpacieir @, = 1053, @, = 1200, @; = 3090,
COCTaBUTH CXEMY MEXKOTpPACIIEBOro 0ajaHca MPOU3BOACTBEHHBIX (DOHIIOB.

Tabmuma 26 — Mcxonuele aHHbBIE K 3amade 23

[IpousBogsue [Torpebnsromue orpacau Koneunas BanoBas
OTpaciu 1 2 3 MPOAYKIUSA MPOAYKLHS
1 250 345 127 682 1404
2 101 485 320 809 1715
3 713 305 513 1044 2575
3anaua 24

[To naHHBIM CXEMBI MEXKOTPACIEBOro OajlaHca, IPEICTABICHHOTO B
CTOMMOCTH TPOU3BOJICTBEHHBIX (POHAOB Kax10i nu3 orpacneit @; = 8§09,

COCTaBUTH CXEMY MEXKOTpPACIIEBOro 0ajaHca MPOU3BOACTBEHHBIX (DOHIIOB.
Taomuua 27 — Mcxonable qa”HHbIe K 3amaue 24

Tabimue 27 u

@, = 673, @3 = 1005,

[IpousBogsue [Torpebnsromue orpacau Koneunas BanoBas
OTpaciu 1 2 3 MPOAYKIUSA MPOAYKLHS
1 310 218 415 790 1733
2 98 170 53 315 636
3 436 275 119 710 1540

3. KonrpoJsbHas padora.
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2.4 Jlaboparopuas paoora JIP-13, JIP-14, JIP-15, JIP-16, JIP-17 (10 uacos).

Tema: «IxoHOMHYECKHE 32]a4 U, pellIaeMble ¢ IPUMEHEHUEeM KOPPeasiiMOHHO-
perpecCHOHHOr0 AHAJIN3A M OPraHU3aUMUs CTATHCTUYECKOr0 MOIeJTUPOBAHNS ¢ IPUMEHEHHEM
nporpamMmmsbl Statistica

2.4.1 Heab padoThl: U3Yy4UTh BUIbl SKOHOMUYECKUX 3a]1a4, pelIaeMble C TPUMEHEHUEM
KOPPEJALMOHHO-PETPECCUOHHOTO aHAJIW3a U OPraHU3alUsl CTATUCTUYECKOT0 MOJEITUPOBAHHUS C
IpUMEHEHHEM MporpaMMsbl Statisticay

2.4.2 3anayu padoThI:

1. 3y4yeHue BUIOB S5KOHOMUYECKHX 3a]1a4, pelliaeMble ¢ IPUMEHEHUEM KOPPEISILIMOHHO-
PErpecCHOHHOTO aHaIn3a

2. Vcnonb30BaHue IpHU OpraHU3aluy CTATUCTUYECKOTO MOACIIUPOBAHUS IPOTPAMMHOTO
npoaykTa Statistica

2.4.3 Ilepeyenb NpuOOpPOB, MATEPHUAJTIOB, HCIIOJIb3YeMbIX B J1a00paTOPHOi padoTe:

1. OpenOftice

2. Microsoft Office Excel,

3. IITIT Statistica 6.0.

2.4.4 Onucanue (xox) padorTni:

1. IToctanoBka 3agauu. Beoa nanunix B ITIIII Statistica 6.0.

Paznuuaror ABa THma CBSI3eM MEXIy pa3IMUHBIMU SIBJICHUSMH M HUX IPU3HAKAMU:
@YHKYUOHANBHYIO, WA HCECKO 0emepMUHUPOBAHHYI0, C OAHON CTOPOHBI, U CMAMUCMUYECK)IO,
WIH CIMOXACmuy4ecky 0emepMunupo8anuyo, — ¢ Apyroil. CTporo onpeaeanTs pa3inuie 3TUX TUIIOB
CBS3M MOKHO TOT/a, KOTJIa OHU MOJY4aloT MaTeMaThyeckyr (opmyiaupoBky. s mpocToTsl
OyZieM TOBOPHUTH O CBSI3U JIBYX SIBJICHHM WJIHM JIBYyX IPHU3HAKOB, MaTEMAaTHUECKH OTOOpakaeMoil B
dbopMe ypaBHEHUS CBSI3U JBYX IEPEMEHHBIX.

Ecnin ¢ u3MeHeHuMeM 3HA4YeHHUS OJHOW M3 MEPEMEHHBIX BTOpPas M3MEHSIETCS CTPOTO
orpezeieHHbIM 00pa3oM, T.€. 3HAaYEHHIO OJHON MEepeMEHHOH 00s3aTebHO COOTBETCTBYET OIHO
WM HECKOJBKO TOYHO 3aJaHHBIX 3HAYEHUH IpYroll MEpeMEHHOM, CBSI3b MEXKAY HUMH SIBISETCA
@DYHKYUOHANLHOU.

Hepeako roBopsT 0 CTpOroM COOTBETCTBUU JIMIIIb OJHOTO 3HAYEHUsI BTOPOU U3 MEPEMEHHBIX
KOKJIOMY 3HAQUYE€HHMIO NIEPBOM M3 HMX, HO 3TO HeBepHO. Hampumep, CBA3b MEXAy y U X SBISAETCA
CTporo (YHKIIMOHANBHOW, eciu y = 4x; HO 3HAYeHWI0 X = 4 COOTBETCTBYET HE OJHO, a JBa
3HAYCHUs: y; = +2, y, = —2. YpaBHEHHS 00Jiee BRICOKUX CTEMEeHEH MOTYT UMETh HECKOJIBKO KOpPHEH,
CBsI3b, pa3yMeeTcs ocTaeTcs (PyHKIIMOHAIBHOM.

OyHKIHMOHAIbHAS CBA3b ABYX BEJIWYMH BO3MOXHA JIMIIb MIPU YCIOBUH, YTO BTOPAs U3 HUX
3aBUCHT TOJBHKO OT MEpBOil. B peanbHoil mpupone (M TeM Oolee B OOIIECTBE) TaKUX CBS3EH HET;
OHM SIBJISIFOTCS JIMIIb a0CTPAKIUSAMHU, MOJE3HBIMH M HEOOXOJUMBIMU TPU aHAIM3€ SBICHUH, HO
YOPOLIAIOIIUMH peabHOCTh. DYHKIMOHANbHAS 3aBUCHUMOCTb JAaHHOW BEIMYHMHBI ) OT MHOTHUX
dakTopoB Xi, X, ..., X;, BO3MOXKHA TOJIBKO B TOM CJIy4ae, €CJI BEJIMYMHA ) BCET/Ia 3aBUCUT TOJIBKO
OT IepevyrciIeHHoro Habopa ¢aktopos Xj, X3, ..., X, 1 HU OT 4yero Ooiee. Bee siBIeHUs U mpoLecch
peaIbHOTO MHpa CBS3aHBI MEKIY CO00M, U HET TaKOro KOHEUHOTO YUCIa MEPEMEHHBIX k, KOTOpoe
a0CONIOTHO TIONHO oOmpeAensyio Obl  coOoi  3aBucMMyr0 BenuuuHy ). CremoBarenbHO,
MHOKECTBEHHasi (yHKLUHMOHAJbHAs 3aBUCHUMOCTh MEPEMEHHBIX €CTh TOXK€ abCTpaklus,
YIPOLIAIOIIAsi PEAbHOCTb.
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OpHako, MeXaHWKa, 2JEKTPOTEXHUKA, aKyCTHKa, MOJUTUYECKas SKOHOMHUS U JIPyTHe HAyKH
YCIEIIHO UCTIONB3YIOT MPEICTaBIeHNE CBA3eH KaK (DYHKIMOHATIBHBIX HE TOJIBKO B QHATUTUYECKHUX LIEIISX,
HO HEPEOKO M B LEISAX NPOTHO3UPOBAHUS. ITO BO3MOXKHO IOTOMY, YTO B MPOCTBIX CHCTEMax
MHTEpeCyIolas Hac MepeMeHHas BeJIMYMHA 3aBUCUT B OCHOBHOM (CKaxkeM, Ha 99% wiu naxke Ha 99,99%)
OT HEMHOTHUX APYIHX MEPEMEHHBIX WM TOJBKO OT OJHOM MEPEMEHHOM, T.€. CBA3b SIBIACTCA XOTS U HE
a0CcoMOTHO (PYHKIIMOHATIBHOM, HO TIPAKTUYECKH OU€Hb OJIM3KON K TAKOBOH.

CroxacTU4ecKu AETePMUHUPOBAHHAS CBSI3b HE UMEET OrPAHMYECHUM U YCIIOBUM, TPUCYLIUX
¢byHKIIMOHAIBHOU cBsi3u. Ecnu ¢ M3MeHeHneM 3HaueHus OAHOW U3 MEePEMEHHBIX BTOPas MOXET B
OTIpe/ICNIEHHBIX TIpeeNiax MPUHUMATh JIOObIE 3HAYEHUS ¢ HEKOTOPBIMH BEPOSTHOCTSIMH, HO €€
cpelHee 3HAa4YeHHE WIJIM HHbIEe CTAaTUCTHYECKHE (MacCOBBIE) XapaKTEPUCTHKU H3MEHSIOTCS IO
ONpENIETICHHOMY 3aKOHY, CBSI3b SIBJISIETCSI CTaTUCTUYECKOW. VIHBIMU CIOBaMH, MPU CTATUCTUUYECKOM
CBSI3M Pa3HBbIM 3HAUEHUSM OJHOW MEPEeMEHHON COOTBETCTBYIOT pa3HbIe pacHpelesieHUs 3HAUCHU
JIpYroy IepeMEHHOM.

B Hacrosimee Bpems Hayka He 3HaeT Oojee MIMPOKOTO ompezeNieHus cBs3u. Bce cpssw,
KOTOphIE MOTYT OBITh HU3MEPEHBl M BBIPAKEHBI YHCIEHHO, MOAXOIAT TIOJ OIpeIeiIcHHe
«CTaTUCTUYECKHE CBS3M», B TOM 4Yucie U ¢GyHKIuOHaNbHBIE. [locnenHnue mpeacTaBisiioT coOoii
YaCTHBIA CIy4ail CTaTUCTHUYECKUX CBS3€H, KOrJa 3HAYEHUSAM OJHOM NEPEMEHHOU COOTBETCTBYIOT
«pacmpeneNieHns» 3Ha4eHHil BTOPOW, COCTOSIIIME W3 OJHOIO WJIM HECKOJbKUX 3HAYCHUH U
MMEIOIIME BEPOSITHOCTb, PaBHYIO eauHulle. KoHEUYHO, KaueCTBEHHOE pa3iudue ACHCTBUTEIHHO
BEPOATHOCTHBIX PACHpPENCIICHU W OTHENbHBIX 3HAUYEHUN, HMEIOIIMX BEPOSTHOCTb €IUHUIIBI
(TOCTOBEPHBIX ), HACTOIBKO BEJIHMKO, YTO XOTs (DYHKIMOHAIBHBIE CBSI3U U MOTYT PaccMaTpPUBATHCS
KaK MpeAeTbHbINA Cllydall CTaTUCTUYECKON CBS3H, BCE YK€ C MOJHBIM OCHOBAaHHEM MOXHO TOBOPUTH
0 JIByX THUIAX CBA3CH.

Koppensayuonnoii césa3vio Ha3bIBAIOT BAXKHEUIIINI YaCTHBIM Cly4yail CTaTUCTUYECKOU CBA3H,
COCTOAIIMA B TOM, YTO pPa3HbIM 3HAYECHHUSIM OJHOW IMEPEMEHHOM COOTBETCTBYIOT pa3jIMYHBIC
cpennue 3HaueHus Jpyrod. C H3MEHEHMEM 3HAUeHUsS INpHU3HAKa X 3aKOHOMEPHBIM 00pa3oM
U3MEHSIETCsl CpeIHEee 3HaUCHUE TPU3HAKA ), B TO BPEMsI KaK B KaXKJIOM OT/IEJIbHOM CJIy4yae 3HauYE€HUE
npu3HaKa y (C pa3InyHbIMUA BEPOSATHOCTSIMH ) MOXKET IPUHUMATh MHOKECTBO Pa3IMYHbIX 3HAUCHUH.

Ecnu ’xe ¢ u3MeHeHHeM 3HauyeHHs NpU3HAKa X CpelHee 3HaueHHe MpHU3HAKa ) HE
U3MEHSETCS 3aKOHOMEpPHBIM 00pa3oM, HO 3aKOHOMEPHO W3MEHSeTCsl Apyras CTaTHCTUYECKas
XapaKTepUCTUKa (MOKa3aTeau BapuallMi, aCUMMETPHUH, JKCIlecca U T.I.), TO CBSI3b HE SIBIISETCS
KOPPEISLMOHHOM, HO CTAaTUCTUYECKOM.

Craructuueckass CBSI3b MEXKIY JBYMsI NpU3HaKaMu (IIEPEMEHHBIMU BEIMYMHAMMH)
IpeIoiaraeT, YTo KaxAbld U3 HUX UMEET CIY4YaillHyl0 Bapualdi0 WHAMBUAYAIbHBIX 3HAYCHUH
OTHOCUTEJIbHO CpeHEeN BeJMUUHBL. ECnu ke Takylo BapHallMi0 UMEET TOJIbKO OJMH U3 MPU3HAKOB,
a 3Ha4YeHMsI JIPYroro SBISIOTCS JKECTKO JETEPMUHUPOBAHHBIMU, TO TOBOPST JIUIIbL O PETPECCHH.
Hanpumep, npu aHanu3e IUHAMUYECKHX pPSAJOB MOXXHO H3MEPSATh PErpeccui0 ypoBHEH psiaa
YPOXAWHOCTH (MMEIONIUX CIIYy9ailHyl0 KO0JIe0JeMOCTh) Ha HoMepa Jjier. Ho Hemwp3s roBopuTh O
KOppeJsLIMM  MEXAYy HUMH M TOPUMEHSATh TOKa3aTelu KOPPESIMUU C COOTBETCTBYIOIIEH
MHTEpHpeTalUueH.

Koppensiiimonnas cBsizb MeXAy TPU3HAKAMU MOKET BO3HUKHYTh Pa3HbIMU MyTsMU. [1epBbiit
(BaXKHEHIIHMI) TyTh — MPUUUHHASL 3A6UCUMOCTMb PE3YIBTATUBHOTO TpH3HAKa (€ro BapualHuH) OT
Bapuanuu (HaKTOPHOTO Mpu3Haka. Hampumep, mpu3Hak x — Oall OIEHKU IUIOJOPOAMS IOYB,
MPU3HAK ) — YPOKAHHOCTb CEJIbCKOXO03SIICTBEHHON KYIbTYpPbl. 3J1€Ch COBEPIIEHHO SICHO JIOTUYECKH,
KaKoW MPHU3HAK BBICTYMAET KaK He3aBHCHMas mepeMeHHas ((pakTop x), Kakol — Kak 3aBUCHMAsi
nepemMeHHas (pe3yybTar y).

Bropoit niyte — conpsisicennocms, BO3HHMKAIONIAS MPU HATMYUK OOMIeH mpuduHbL M3BecTeH
KJTaCCUYECKHI MpUMEp: €C B KayeCcTBE MpH3HAKa X B3SITh YHCIIO MOXKapHBIX KOMaHI B TOpojie, a 3a
MPU3HAK ) — CyMMY YOBITKOB 3a TOJl B TOPOJI€ OT TIO’KapOB, TO MEXKIY MPU3HAKAME X H y B COBOKYITHOCTH
roponoB Poccun cyiiectBoBana mpsimMasi KOppesilys: B CpeIHEM 4eM OoJibIlie MOXKapHUKOB B TOPOJE,
TeM OOIbIlle W YOBITKOB OT IMOXKapoB. BO3HMKaeT BOMpOC — HE CaMU JIM TOKAPHUKU 3aHUMAIWCH
MOJKOraMH, TeM caMmbIM co3faBasi cebe paboty. Ho geno B apyrom. JlaHHYIO KOPPESILIMIO HEJb3sI
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MHTEPIPETUPOBATh KaK CBS3b MPUYMHBI U CIEACTBHS; 00a MPHU3HAKA — CIEACTBHS OOIICH NPUYNHBI —
pa3Mepa ropona. BrionHe JOruuHO, YTO B KPYMHBIX TOpoAax OOJbIE MOMXKAPHBIX YacTel, HO OoJblIe 1
TIO’KapOB, M YOBITKOB OT HUX 32 I'0Jl, YeM B MaJIbIX TOPOaX.

TpeTuii myTh BOSBHUKHOBEHUS KOPPETSILINH — 83AUMOCEA3b NPUSHAKOS, KAKIBIN U3 KOTOPHIX
U MPUYUHA, U CcIeACTBUE. TakoBa, HAIpUMEP, KOPPEIALUs MEXAY YPOBHIMU MPOU3BOIUTEIHLHOCTH
Tpyla pabouux W ypoBHeM omuiatel 1 4 Tpyna (tapudHoi craBkoit). C 0qHOW CTOPOHBI, YPOBEHB
3apIuiaThl — CIEICTBUE MPOU3BOIUTENBHOCTH TPyZAa: YEM OHA BhIIIE, TeM Bbllle U oruiata. Ho, ¢
JIPYTOi CTOPOHBI, YCTAaHOBJIEHHBIE Tapu(HbIE CTABKU M PACLIEHKH UTPAIOT CTUMYJIHUPYIONIYIO POJIb:
IpY MPaBUIBHON CHCTEME OIUIaThl OHM BBICTYNAIOT B KayecTBe (hakTopa, OT KOTOPOTO 3aBHCHUT
MPOU3BOJUTENILHOCTh TpyAa. B Takoi cucreMe NMpU3HAKOB JTOMYCTUMBI 00€ MOCTAHOBKHU 3aJauu;
KQKJIbI IPU3HAK MOJKET BBICTYIIATh B POJIM HE3aBUCUMOM IIEPEMEHHOMN X U B Ka4€CTBE 3aBUCUMOMU
MIEPEMEHHOM ).

Hapuaa nuneunasn xoppensayus. Ilpocreiiieil CHCTEMON KOPPEISLUUOHHONW CBSI3U SIBJISIETCS
JIMHEHAs CBSA3b MEXKIY ABYMS NIPU3HAKAMU — NAPHAS TUHEUHAS KOPPENAYUsl.

[IpakTHyeckoe ee 3HaY€HHUE B TOM, YTO €CTh CHCTEMbI, B KOTOPBIX Cpeau BcexX (hakTopos,
BIUSIONINX HAa PE3yJbTAaTUBHBIA TMPHU3HAK, BBIJACISICTCS OJWH BaXKHEHIHH (akTop, KOTOPHIA B
OCHOBHOM OIIpEJIEIISIET BapUalMI0 PE3yJbTaTUBHOIO NpU3HaKa. VM3MepeHue MmapHbBIX KOppessui
COCTaBJISIeT HEOOXOAMMBIM 3Tanm B M3YyYEHUH CIOKHBIX, MHOTO(aKTOpPHBIX cBsizell. EcTh u Takue
CUCTEMBI CBsI3€H, IIPH U3YYEHUH KOTOPBIX CIEAYET IMPENIIOUECTh MapHY0 Koppersnuo. BHuMmanue
K JIMHEHHBIM CBSI3IM OOBSICHSETCS OrpaHMYCHHOW Bapualledl NepeMeHHBIX W TeM, 4YTO B
OOJIBIIMHCTBE CITyyaeB HEJTMHEWHbIe (POPMBI CBsI3€H ISl BBIMOJIHEHUS! pacueToB Mpeodpas3ytoTcs B
TuHEeHHYIo GopmMy (TMHEApPU3YIOTCS).

YpaBHEHHE NApHOW JMHEHMHON KOPPEIALIMOHHOM CBSI3M HAa3bIBACTCS VPAGHEHUEM NApHOU
pezcpeccuu U UMEET BU:

y=a + bx, (1)
TZie y — cpeliHee 3HaUeHHe Pe3yIbTaTUBHOTO IPU3HAKA ) TIPH ONPECIICHHOM 3HauUeHHH (DaKTOPHOTO
MpHU3HAKA X,
@ — CBOOO/IHBIN 4JIeH YpaBHEHUS;
b — kodpdunMeHT perpeccuu, U3MEPSIONIMI CpeJHee OTHOIIEHHE OTKIOHCHUS

pEe3yNIbTaTUBHOTO MpPU3HAKA OT €ro CpeAHEe BETUYMHBI K OTKJIOHEHHIO (PaKTOPHOTO
IIPU3HAKa OT €ro CPEeJHEH BEJIMYMHBI HA OHY €IMHMILY €r0 U3MEpPEHUs, — BapHauus y,
MPUXOSAIIASACS HA €IUHUILYy BapHalllH X.
JIuneiHble CBSI3U SBIAIOTCS OCHOBHBIMHM. OJHAKO BCTPEYArOTCS U HEJIMHEHHBIE CBS3H,
XOPOIIIO OMUCHIBAEMBIC IMapadoIION, TUIIEPOOIION | T.I.
Ilapabonuueckas rxoppensyus. YpaBHEeHHE perpeccud B (opme mapaboibl 2-ro mopsaka
HMMEET CJIEeAYIONIUN BU;
y=a+bx+cx2. (2)
Ecnu npu nuHeWHOH cBsI3U cpefHee M3MEHEHUE Pe3yNbTaTUBHOIO MpU3HAKA HAa €AMHHULLY
(akTOpa MOCTOSIHHO MO BCEH 00MacTH Bapuaruu ¢GakTopa, TO IpU MapabOIMUECKON KOPPEsIUn
M3MEHEHHE MPU3HAaKa X Ha €AMHUILY MPU3HAKA ) MEHSAETCS PAaBHOMEPHO C M3MEHEHUEM BEIUYUHBI
daxTopa. B pesynprare CBA3b MOXKET Jake MOMEHSATh 3HAK HA MPOTHBOMOJIOXKHBIN, U3 MPsAMOU
MpeBpaTUTCS B 00paTHYIO, U3 OOpaTHON B MPsAMYI0. Tako XapakTep CBS3HM OOBEKTUBHO MPHUCYII
MHOTMM  cucTemMaMm. Hampumep, ¢  yBelMyeHHeM 1036l  YAOOpEHHH  ypOKaiHOCTb
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp CHadalla MOBBIIIAETCS, HO €CJIHM MPEBBICUTH ONTUMAIbHYIO
BEJIMYMHY [J03bl, TO MpH JajJbHEWIIeM pOCTe MJ03bl YHOOpPEHHUH pacTeHHsT YrHETAITCS U
YPOKAMHOCTh CHHYKAETCS.
Tunepbonuueckas Koppensyus. YpaBHEHHE perpeccud B Qopme TUIEepOONBl UMEET
[ (14%{01107158:3701 &
y=a+ b/ 3)
Ecnu BenuunHa b mosiokuTENbHA, TO IPU YBEJIMUYEHUU 3HAYCHHUM (aKTOPHOrO MpU3HAKA X
3HauU€HUsl pPE3yJIbTaTUBHOIO IPU3HAKAa YMEHBIIAKOTCS, NPUYEM OSTO YMEHBIIEHHUE BCE BpPEMS
3aMeJUIsIeTCs, U TIPU X—»00 CpeIHss BeTMYMHA MpHU3Haka y Oyzaer paBHa a. Ecnu xe mapametp b
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OTpUIATENICH, TO 3HAUEHUS PE3yAbTATHBHOTO MPU3HAKA C pOCTOM (haKTOpa BO3PACTAIOT, IPUUYEM HX
pOCT 3aMenIsieTcs, U B mpefenie npu x—oo, y = a. Takum o0pa3om, runepOoandeckue 3aBUCUMOCTH
XapakTepHbl JJI CBA3€H, B KOTOPBIX PE3YJbTAaTHUBHBIM MPU3HAK HE MOXKET BapbUPOBATh
HEOTPAaHWYEHHO, €r0 BapHallMs UMEET OJHOCTOPOHHMI npenen. Hampumep, npu 0CBOEHMH HOBOTO
000pyIOBaHUS €r0 MPOU3BOJUTEIHLHOCTh BO3PACTAET, HO POCT 3aMEIIUTCS 10 Mepe MPUOIHKEHUS
K KOHCTPYKTHBHO-TEXHOJIOTMYECKOMY IMpEAely NPOU3BOACTBEHHONM MOIIHOCTH  arperarta.
CoBeplieHCTBYsl JBUrareiab, MOXHO YyBenuuuBarh ero KIIJ[, HO Toxke He BbIIe mpenena,
JOIYCTUMOIO JIaHHBIM BHJOM IpeoOpa3oBaHMsI PHEPIHMU. TaKOB K€ XapaKTep CBSA3H MEXIY
YPOBHEM JYyLIEBOI'O JOXOJa X B CEMbE M JI0JIEH ceMeil, UMEIOIINX TEeJIEBU30PHI, V; OH MPUOIIKEH K
npeneny (100%) B Haubosee obecrieueHHOU TpyIIre ceMeit.

Toxazamenu mecnomul cés3u. JIs MPAKTHYECKOTO UCIIONB30BAHUS MOZIETICH perpecchu Ooblioe
3HauYeHHE UMEET UX aJIeKBATHOCTb, T.€. COOTBETCTBUE (DaKTUUECKUM CTAaTHCTHUYECKIM JIAHHBIM.

KoppensiuoHHBII M perpecCHOHHBI aHanu3 OOBIYHO (OCOOCHHO B YCJIOBHSIX TakK
Ha3bIBAEMOT0 MAaJoro W CpeaHero Ou3Heca) MPOBOAUTCS Il OTPAHUYEHHOW 10 OO0BEMY
coBoKynHoOcTH. [lo3ToMy TmOKa3aTenu perpeccud M KOppeIsUud — TMapaMeTphbl YypaBHEHUS
perpeccuu, KO3(QQUIUEHTH KOPPENSILUU U JEeTePMUHAIMU MOTYT OBITh HCKa)XeHbl JeiCTBHEM
ciydaiiHbIX (akTopoB. UTOOBI NMPOBEPHUTH, HACKOJIBKO ATHU IOKA3aTeNU XapaKTepHBbI UIA BCel
reHepalbHOW  COBOKYIHOCTH,  HEOOXOJMMO  TPOBEPUTHh  aJEKBATHOCTh  IMOCTPOCHHBIX
CTaTUCTUYECKUX MOJICIICH.

[Ipu uncnenHocTH 00bekTOB aHayM3a A0 30 eIUHUIT BOSHHKAET HEOOXOAMMOCTh MPOBEPKU
3HaYMMOCTH (CYIIECTBEHHOCTH) Kaxkaoro koddduuuenta perpeccuu. IIpm 3TOM BBICHSIOT,
HACKOJIbKO BBIYHMCIICHHBIE MapaMeTpbl XapaKTepHbI JUIsi OTOOpa)keHUs KOMIUIEKCa YCJIOBUMN: He
SIBJISIIOTCS. JIM TIOJIyY€HHBIE 3HAYEHHUs IapaMEeTpPOB pe3yJbTaTaMU JACHCTBUS CIyYalHBIX WU
CTOPOHHUX MPUYHH.

3HaYMMOCTh KOO(P(PUIMEHTOB TPOCTONW JIMHEHHON perpeccuu (MPUMEHUTENBHO K
COBOKYIHOCTSIM, Y KOTOpPbIX 7 < 30) oCyIIeCTBIAOT ¢ momombio #-kputepust Cteronenrta. [1pu
9TOM BBIUUCIISIOT pacdeTHbIe ((pakTHUeCKue) 3HAYCHHUSI ~KPUTEPHSI IS [TApAaMETPOB YPaBHEHUSI.

BbruncnenHble 1O  BBILICIPUBEACHHBIM  (OpMynaM 3HAu€HUs CpPaBHUBAIOT HX C
KPUTUYECKHMHU f, KOTOpbIe ompenessaorT no tabmune CThIOJEHTa ¢ y4eTOM MPHHATOTO YPOBHS
3HAYUMOCTH d W YHCIIOM CTENeHeW CBOOOIBI BapHaluu v = n — 2. B cOMaTbHO-DKOHOMHUYECKUX
WCCJICIOBAHMSIX YPOBEHb 3HAYMMOCTH @ 00bIYHO npuHUMaroT paBHeM 0,05. [Tapametp npusnaéres
3HAQUYUMBIM (CYILECTBEHHBIM) INIPH YCIOBUH, €CIHH lpyei™ tmags. B TAKOM Cllydae HpPaKTHYECKH
HEBEPOSTHO, YTO HANJCHHbIE 3HAYCHHUS IMapaMeTpPOB OOYCIOBJICHBI TOJBKO CIydallHBIMH
COBIAJICHUSIMH.

Ilposepxka  adeksamnocmu  pezpecCUOHHOU  MOOeau  MOXKET  OBITh  JIOTOJIHEHA
KOPPEJSILIMOHHBIM aHamu30M. J{s 3TOro HeoOXOIUMO OIpeneauTh mecHom)y KOpPPeIsuuOHHON
CBSI3U MEXJly IEPEMEHHBIMU X U k. TeCHOTa KOPPEISILIMOHHOMN CBS3M, KaK M JIIOOOW IPYToi, MOXKET
OBITh M3MEPEHA IMAUPUUECKUM KOPPENAYUOHHbIM OmHoueHuem k, xorga n (MEXTpyImnoBas
JUCIIEPCUs) XapaKTEepPU3yeT OTKJIOHEHHS TPYIIOBBIX CPEIHUX PE3YJIbTAaTUBHOIO MpU3HAKA OT
oOmelt cpeTHe.

I'oBopst O KOppENSLUMOHHOM OTHOIIEHWHM KaK O TIIOKa3aTele W3MEpPEHUs] TECHOTHI
3aBUCUMOCTH, CIIEyeT OTJIWYaTh OT SMIMPUYECKOrO0 KOPPEISLUUOHHOTO OTHOLIEHUS —
meopemuyeckoe.

TeopeTnueckoe KOpPPENSLUOHHOE OTHOIIEHHWE N TPEACTaBIseT COOOH OTHOCHUTEIHHYIO
BEJIMUYMHY, TOJY4YaloUlyloCcsl B pe3ylbTaTe€ CPAaBHEHUS CPEOHET0 KBaJpaTHUECKOIO OTKJIOHEHUs
BBIPOBHEHHBIX 3HAYEHUI Pe3yJbTaTUBHOIO MpU3HAKa O, TO €CTh PACCUUTAHHBIX MO ypPaBHEHUIO
perpeccuu, co CpeIHUM KBaJIPATHUYECKUM OTHOIIEHHUEM SMIUPHUYECKUX ((aKTUUECKUX) 3HAYCHHIA
pPEe3yNbTaTUBHOCTH NpHU3HAaKa G. V3MeHeHHe 3HadeHHs n OOBACHSAETCS BIUSHUEM (PAKTOPHOTO
MpU3HAKA.

Mnoowcecmeennas koppensyus. Bpllle paccMaTpuBallaCh 3aBUCUMOCTb MEXIY JBYMs
IIPU3HAKaMH, TO €CTh Peub LIJa O MapHOM Koppermauuu. Ha nmpakTuke ke yamie BCero M3MEHEHHUE
M3y4yaeMOro TNpH3HAaKa 3aBUCUT OT HECKOJbKMX MpUYMH. B Takux ciayyasx u3ydeHHe
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KOPPEJSILIUOHHOM CBA3M HE MOXET OrPaHUYUTHCS TNapHBIMH 3aBHCHUMOCTSIMH, W B aHaIU3
HEOOXOJUMO BKJIIOUUTH APYrue MpU3HAKU — (PAKTOPHI, CYIIECTBEHHO BIMSIOUINE HA HU3Y4aeMYIO
3aBUCUMYIO [IEPEMEHHYIO.

Ecnu 0603Ha4uTh (hakTOpBl Yepe3 Xi, X2, X3... X, TO JUHEHHOE ypaBHEHHE MHOKECTBEHHOMN
3aBUCUMOCTH MOJKET OBITh 3aITMCaHO CJICIYIOITUM 00pa3oM:

y= b()"‘ b1)C1 + bz)Cz + b3X3 + ...+ bmxm. (4)

[To mapameTpaM ypaBHEHHS MOXHO OIICHHTH JIONIIO0 KaXIOTO M3 (haKTOPOB B M3MEHEHHH
YPOBHSI pe3yNbTaTUBHOIO IMOKa3aTens y. DTO MOXKET ObITh CIENlaHO MyTeM MPSMOIl OIEHKHU IO
BenUYMHE KOA()(PHUIIMEHTOB perpeccuu Mpu KaXIoM u3 (akTopoB, a Takke mo kodpduimueHTam
AIACTUYHOCTH U CTaHJAPTU3UPOBAHHBIM YaCTHBIM KOd()PHIIEHTaM perpeccuu.

[Ipu moctpoeHrnn MHOTO(aKTOPHBIX KOPPENIALMOHHBIX MOJEIeH OJHOW M3 MPEenroChLIOK
000CHOBAaHHOCTH KOHEYHBIX Pe3y/IbTaTOB SIBISETCS TpeOOBaHHE HAMEHbIIEH KOPPETUuPOBAaHHOCTH
BKIIIOUEHHBIX B MOJENb MPU3HAKOB-(PAKTOPOB (OTCYTCTBHE MYJIbTUKOJUIMHEAPHOCTH). B ciydae
HAIMYUS JTHHEHHON 3aBUCUMOCTH MEXIY (hakTopamu cCHCTeMa HOpMaJbHBIX ypaBHEHUU He Oyjaer
UMETh OJIHO3HAYHOI'O PEIeHMs], B pe3yjbTaTe 4ero Kod(pQGUIUEHTHl PErpeccuu U Apyrue OLUEHKU
OKa)XyTCsl HEYCTONYMBBIMU.

W3ydenne kak mapHOH, TaK ¥ MHOXECTBEHHOM KOppensuuu Haumbosnee yaoOHO
OCYIIECTBIISITh B CIEUHUAIU3UPOBAHHBIX CTATUCTUYECKHX MPOTPAMMHBIX MPOAYKTaX, KaKUM H
SBIISICTCS TPOrPaMMHBIN KoMIuteke Statistica. JlaHHBIN mporpaMMHBIN KOMITJIEKC MpeIHa3HAuYeH s
CTAaTHCTUYECKOTO aHanmm3a JaHHBIX B cpeae Windows. Kpome mapHOW M MHOMKECTBEHHOU
Koppensiuu, Statistica peanu3yer Apyrue yriyOjaeHHbIe METOAbl aHadn3a JaHHBIX Ha KOMIIbIOTEPE
B 00J1aCTH SKOHOMHUKH, MAPKETHHTA, PEKJIaMbl, OM3HECa U IPyTux cdep.

PaccMoTpuM OCHOBBEI pabOTHI B MPOrpaMMHOM KoMIUIekce Statistica 6.0 u, B 4aCTHOCTH, €ro
NPUMEHEHHUE JJIs pelIeHus 3a7a4 KOpPesIIHOHHO-PErPECCUOHHOTO MOETMPOBAHHUS.

[Tocne 3amycka mporpammel Statistica mosiButcs Pabodee OkHO cuctembl (pucyHOK 1):

©ain  PeAaKTHpOEaHWE [pocMOTp  BrTaBka ®opMaT CTATMCTHEE [padbl  MHCTDYMEHTE!  JaHHeie  OkHD  Cnpaska

= =AY ® < @& %) addtoworkbook v fAofaenenme s otust v | 3 K2
| Al |~ B ru 5 = g Y| Al e
[ HanHbie: Spreadsheet] (10 by 1T0C)
1 2 3 4 & B 7 g 9 10
Varl War2 Ward Ward Ward Warg War? Ward Ward Warll

4
5 [ [ ]
B [ [ ]
7 [ [ ]
8 [ [ ]
] [ [ ]
10 [ ]

Pucynox 1 — Pabouee OxHo cuctems Statistica

PabGouee oxHO cuctembl Statistica MMEET CIEAYIONUIYIO CTPYKTYpPY: BEPXHUU 3arojioBOK
Statistica: Basic Statistics and Tables (OcHOBHBIE CTaTUCTHKH M TAOJUIIBI), — 3aIlyIlleH MOIYIb
Basic Statistics and Tables, (eciu Ob1 OBLT 3aITyIIIeH APYTOi MOJYJIb, TO €0 Ha3BaHKUE YKA3bIBAJIOCh
Obl B 3arojioBKe); CTPOKAa MEHIO, MaHelb WHCTPYMEHTOB M pabouas 00jacTh, 3aHUMAroOIas
OOJIBIITYI0 YacTh OKHA. B pabouyro 00JacTh BBIBOIATCS BCE JIOKYMEHTBI CHUCTEMBI, KOTOPBIC
MOJTy4al0TCs B IIPOIIECCE aHaIH3a.

B cTpoke 3aronoBka HaXOISATCS TPU KHOTIKH, TIO3BOJISIFOIIIAE U3MEHSAThH pa3Mephbl OKHA!
_ | Knonka munumusanuu pasmepos okHa. OKHO MOJyIist 6YIET CBEPHYTO 10 Pa3MEPOB KHOIKH
Ha ITa”enu 3amady Windows.
il KHonka BoccraHOBIeHHS pa3MepoB okHa. OHa mosBnseTcs, ecnu Statistica 3amyiieHa B
MIOJTHODKPAHHOM pEXUME (OCHOBHOE OKHO 3aHMMAeT BECh JKpaH IENMKOM). Eciu menkHyTh Ha
HEl, TO pasMep OKHA YMEHBIIMTCS, a BUJ CaMOM KHONKH M3MEHH ~ Ha KHOIKY MaKCHMHU3allUH
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pa3mepa OKHa, MpPU IMOMOIIM KOTOPOM BHOBH MOMKHO Pa3BEpHYTh OKHO /IO Pa3MepoOB IOJIHOTO

JKpaHa.

w| KHOIIKA 34KPbITHA OKHA. IJEJTHOK HA HEH ITPUBEJIET K 3AKPBITHIO OKHA
U BBIXO/IY U3 OTKPHITOI'O MOJ]VIIA.

MeHI0 3aHMMaeT BTOPYIO CTPOKY OCHOBHOTO OKHA MOAYJSI M COACPXKHUT B cebe cUcTemMy

BBINTA/IAIONIMX MEHIO. Psi1 myHkTOB MeHto: @aitn, [lpaBka, Bua, Oxkno, CnipaBka, cTaHIapTeH s

Windows, myHKT AHaJau3 crienuduyaeH ais Statistica.

[Tanenb MHCTPYMEHTOB COJIEPKUT KHOMKH ISl OBICTPOrO AOCTyIa K KoMaHaaM MeHto. [Ipu
MOMOIIM IIEeTYKAa MBIIBI0 Ha KAaKOW-THOO KHOMKE MOXHO TOJIYYHTh OBICTPBIA JOCTYI K
COOTBETCTBYIOIICH KomaHzae. Kaxxmomy Tumy mokymeHTa Statistica COOTBETCTBYET CBOSI IaHEIb
WHCTPYMEHTOB. BHeUTHU BU MaHeI HHCTPYMEHTOB U €€ PacloioKEHUE B OKHE CUCTEMbI MOXKHO
HacTpouTh npu oMo komauiel Toolbar (Ilaneab mHcTpyMeHTOB) 13 MeHIO View (Bua). Otu
YCTaHOBKH JCWCTBYIOT IS TEKYIIEro ceaHca padoThl. llaHenms HHCTPYMEHTOB MOXKET OBIThH
BBIBE/ICHA B OJIHY M JIBE€ CTPOYKH M MOXKET OBITh PACIIOJIOKEHA B Pa3HBIX YAaCTAX OCHOBHOTO OKHA
cuctembl. llocTosSsHHBIM BHMJ IIaHENM HMHCTPYMEHTOB YCTaHOBIEH B MeH0 Options (Onumum)
komanoil Display (Jkpan).

[Ipu cremyrommx 3amyckax aBTOMAaTHUECKH OTKpbIBaeTcs mocienuuil ¢aitn. B paboueit
0o0JacTl MOKET HaXOAUTCS TOJIBKO OJUH (hailyl ¢ HCXOAHBIMU IAHHBIMH .

Hcxonubie 1aHHbIe B cUCTeMe Statistica OpraHu30BaHbI B BUE JIEKTPOHHOM TaOIUIIBI, T
OHM UMEIOT Pa3HbI€ CMBICIOBBIE 3HAYCHUSI.

CTonO1Ip! MEKTPOHHON TaOJHUIIBI C UCXOMHBIMU JaHHBIMU Ha3bIBatoTcs Variables (Ilepemennbie),
a crpoku Cases (Cnyuau). B xadecTBe MepeMEHHBIX OOBIMHO BBICTYMAIOT WCCIICAYEMbIC BEITMUMHBI, a
CITy4au — 3TO 3HAYEHUsI, KOTOpPbIE MPUHUMAIOT IEPEMEHHBIE B OT/ICJIbHBIX H3MEPEHUSIX.

Cucrema MOXeT paboTaTh KaK C YUCICHHBIMH, TaK M C MeEKCMOBbIMU OAHHbIMU, ITO BHXHO B
MPAKTUYECKUX CTAaTUCTUYECKUX UCCIEAOBAHUX. Taroke, OHU MOJICPKUBAIOT PA3IMUHbIE TUITHI OMeparyi
C UCTIONTB30BaHUEM Oyhepa oomena Windows, oniepaliiiul ¢ BbIIETICHHBIME OJIOKaMU 3HAYEHHH, B TOM YHCIIC
U C UCTIONL30BaHUEM METOoIa drag-and-drop, aBTO3anoHeHne OJIOKOB U T.11.

OTtkpoiTHE daiina TaHHBIX

IlogBenure Kypcop MbIIM K IYyHKTY MeHI0O Pailjl ¥ IIEIKHUTE JIEBOM KHONKOW. B
BBIMA/IAIONIEM MEHI0, KOTOpOe MOSBWIOCH Ha JKpaHe, BbioepuTe OTKpbITHE, JHOO HAXKMUTE
couetanue kiapui Ctrl+O Ha kIaBuatype.

Bri6epute B karajore stat\examples daitn cars.sta, kak moka3zaHo Ha pucyHok 2. Haxxmure
kHonky OK.

®afin  PeaakTHpoBaHMe [pocHoTp BeTaska PopMaT CTaTHoTHKE [padel  MHCTPYMEHTE! JaHHele OkHO  Cnpaska

@h %7 addto Workbook = flofasnemme s aruer ~ | d8F K2

DeE &k

MNanka: | Examples ﬂ oF E-

|| Datsbase
1 Z o Datasers

Varl War! HenasHue Graphs

AOKYMEHTBI

| Macros

! Edobpaseu.sta

Padounii cTon

|m|m"‘4|m"—“|‘=

E

=)

I om nokyMEHTE

L™
[

Moii komnbroTep

El

Cetesoe Mg panina | j OTkpeme |
OKDUKEHME
Tun gaiinos: |STAT\STIEA Files [*. s sta:" sta." st svhe™ j OTraeHa

Pucynox 2 — OtkpeiTue ¢aiina odpaserr.sta u3 katayora stat\examples
2. Pemienne 3anayu B IITIIT Statistica 6.0. AHanu3 pemeHUs1 ¥ IKOHOMHUYECKast
HHTepnpeTauus.

[Tpumeps! coznanus (HainoB TaHHBIX
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HcxonHoe moJioxkeHue: BEI HAXOIUTECh B OCHOBHOM pabodeM OKHe CUCTeMbl Statistica.

HayvajbHble JeMCTBUA: TMMOJBEAUTE KypCOp MBI K CTPOKE MEHI0 K MyHKTY Maila u
MICJIKHUTE JIEBOU KHOIIKOH.

B BepxHel yacTu OKHa pacnoyio’keHa CTpoKa MEHIO0. B BbInajaromnemM MEHI0, MOsIBUBIIEMCS
Ha HKpaHe T0cIe MeTYKa MBIIH, BeoepuTe Komansy HOBBIM.

Ipumep coznanus aina Pexrama 1.STA

B tabnume 1 mpuBeneHbl NaHHBIE O pa3Mepe PEKIAMHOTO OOBSIBICHUS W €r0 IeHE MpH
Pa3MEIIeHNH Ha MOJI0CE ra3eThl.

Cozpagum (aiin Statistica ¢ >TumMu TaHHBIMU.

Taomuua 1 — McxonHele 1aHHbBIE

Jlauna (Mm) Hlupuna (mm) Ilnomaabk (Mm) Ilena (pyo.)
47 35 1645 1446000
47 73 3431 2768000
47 111 5217 3974000
47 149 7003 5147000
47 209 9823 6290000
47 225 10575 7537000
47 263 12361 882800
47 301 14147 10230000

Ilar 1. Co3nanue 3JieKTPOHHOI Tabauubl. Bridepute xomanaxy HOBBIMU u3 wmeHto
®daiin. B nosBuBmieMcs auanoroBoM okHe Co3gaHue HOBOIO JOKYMEHTA IE€PECTaBbTE TalIOUKy
MeH0 Pa3menienne Ha no3unuio «B HOBo# padoueii kHUTe» (PUCYHOK 3).

(=

Dain PeaakTposarme Mpocwotp Bcraska  dopmar  CTaTMcTHka [pader MHCTDymenTel dadsie Okbo  Crpaska
= [=1r-Rie B
arial ~ljwo~l|B ru

dd ko Waorkbook ~  Aofasnerne & otver - | &5 K2
= ki

[El Makporomanaa nporparme: (SVE] | Krura
AneKTROHHEIE TafAMLE COruer

PazmeweHqe

Kommectso E " B Hosoi patioust kHure
Hueno pervcrpos: |10 @ {+ Kak aEToHOMHOE OkHO

Pucynok 3 — Coznanue HOBOrO (haiiina

Haxwmure kHonky OK B mpaBoM HM)KHEM YIuly OKHa. Statistica aBTOMaTH4eCKH OTKPOET
MyCTYI0 3JEKTPOHHYIO Tabmuiy ¢ mMmeHem Spreadsheet#, B HoBoi paboueii kuure Workbook#

KOTOpasi ¥ MOSBUTCS HA 3KpaHe (PUCYHOK 4)

500 orkboo preadshee orkh =X
Paiin  PeaakTHposaHke [pocMoTp BoTaska ©opMaT CTaTHCTHES [padel  FHOTPYMEHTE!  AaHHElE  PaBodand kHWra OkHo Chpasksa
== x|
0O = Sl & 2 - N2
|Arial ﬂ |10 ﬂ B 5 U = 1=t 7 T 2] w7 Mepemerrbie
=5 workbooks® :I
5 dsheets
preanshes 1 p 3 F 5 5 7 5 g 0
Var1l Ward ward “Ward Ward wars ward warg Ward warll

L LB |-

Pucynok 4 — I[lycras snexTponHast TabauIa Jj1s BBOJIA JaHHBIX

BbI MOXeTe Mob30BaThes ATOM TAOMUIEH KaK CTpaHUIICH B 3allMCHOW KHIKKE U BHECTH B
Hee HEOOXOIMMBIE BaM JaHHBIE.
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B 3arosoBke OKHA 3JEKTPOHHON TaOJMIIBI aBTOMATHUYECKH OTOOpakaeTcs uMms daitna

Spreadsheet# u HazBanue padoueit kauru Workbook#.

Pasmep Tabmuiel o ymomuanuto mpussaT 10 Ha 10 (10 mepemenHbix ¢ umeHamu VARI,

VAR2, VAR3... VARI10 u 10 npoHyMepOBaHHBIX CTPOK).

CnenaeM B TabiHIE CTOJIBKO CTPOK M CTOJOIOB, CKOJIBKO HYXHO. Ham HyXHO, 4TOOBI B

Ta0IHIe UMENOCh 4 TIEpEeMEHHBIC U § CITyJaeB.

3anaiite ums tabnuie, HaxkaB MeHIO MAUJI/ CoxpaHuTh, Janee MOSBUTCS CIEAYIOIIEe

MEHIO PUCYHOK 5).

6).

STATIS_fICA . [Workboo 6* - Spreads eetl_l]..
e

‘ Makin  PejakTHposaHme [MpocvoTp  BeTaeka  dopuat CTatvcTMia [padel  MHCTPYMEHTEI  AaHHele  Pafiouad kHvra Okdo  Cnpaeka

e

losR(ar| g

COXpPaHEHHE KdK

“IAriaI j ]
5 workbaoks® Manka: I || Examples j - 5 El-
Spreadsheet10 — e | Database
é . Datasets
1 HegaeHue . Graphs
2 AOKUMBHTBL | oo
3 |
||
5| Patiouuii cTon
-]
3 .
OM A0KYMEHTE
LY
o komMnstTER
K
cal,
Cetesoe Wrana paiina: Ipexnamdstw j CoxpaHuTe I
OKPYHKEHHE
Thn aina: | STATISTICA Wworkbook Files [~stw) =l OrhaeHa |
4 | _»I.Sp.uu.. T -
=l

Pucynok 5 — 3aganue uMeHu TaOIHUIIbI

B mone umsa ¢aiisna BBenute «Pexiiama» u 3aTeM meperuMeHyiTe pabouuil ucT (PUCYHOK

LA = peEKNaMa.sti ™ - [Spreadsheetl U]

kTHpoeaHme [MpocwoTp  BerTaeka ®opmat  CratcTeka [padel  WHCTpymenTel  JadHee  Pabodas kiwra  OkHo o Cnpe
| &[4 | 3 B | Lol ] | @& %% Addtoworkhook = JofiaEneHre B oTueT v | @ n?

Q-8 zu|= G| | A

(i} = 1128

Spreadsheet'™ I |

BrTagka. .. Insert

¥ AaneHwe Delete

MEeperMEHOE aHHE

l13ENEYEHHE KaK SETOHOMHOE OKHO

#  Bripesanve A0kyMeHTa padoHel KHHMH Chrl+x
KONHPOBAHHE ADKYMEHTA PABOHER KHHMM Chrl+C

[R EBcTaska B KauecTee AOKYMEHTa paliouel KHHMH

CeOACTE. ..

v McnonbsoBaHHe Kak aKTHEHEIA EBO0A

WnpaeneHHe Tabynaumen

Pucynok 6 — IlepenmenoBanue nucra
B nosiBuBmeMcs noJsie BBoJa 3anumuTe pexiama 1.
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Ilar 2. Hactpoiika Tadauubl. [IpousBenem HacTpoiKy pa3mMepoB TaOmuubl. Jist JaHHBIX
pekIaMHOro OObsIBIeHUs TpeOyeTcs uYeThlpe MEPEeMEHHBIX: IIUPUHA PEeKIaMbl, JJUHA, TJIOIA/b,
LICHA.

Haxxmute kHonky IlepeMeHHbIe Ha TTaHETH HHCTPYMEHTOB U BHIOEPHUTE KOMAHAY Y 1aJUTh.
B nuanoroBom okxne Delete Variables (YnajieHue nepeMeHHBbIX) YKOKUTE JUAINA30H YAATIIEMbBIX
MEepPEMEHHBIX, KaK TOKa3aHo Ha pucyHkax 7. u 8. Haxmure kHonky OK.

orkbooke™ - [Spreadsheetl 0= [Workbooke™ - Spreadsheetl 0]

BaHWe [MpocMoTp  BoTaBka @OpMAT  CTATHCTHEE [padibl MHCTPYMEHTH | fanHele  Pabodas kHura  OkHo  Cnpaeka

’7 EBx0AHaA 3NEKTPOHHAA Talinkua »
| c',’f:. E <t | Lol | &% ?-EB Add to Workbook, = fAofaeneHye B o1 TpaHCNo3HLHA »
e = L3
vllm v” B I U |§ = = |év2--§§ OBbeaHHERHE e
%l COpTHPOBKA. .. j
1 5 3 1 = B JamMep NoOAMHONECTESCNyYaiHEN 3amep. .. -
Varl ward | Ward ‘ “ard ‘ Wars ‘ Wark N AR '
1] CREUHBHKALHH NEPEMEHHE. ..
g Bre cneurdHiKalmH nepeMeHHE. ..
1 PeAakTop METOK TEKCTA...
5 AWCNETHED MMEH CNYHEEE. ..
E AoBaeneHue. .. Ie| HHEIS 5
g MepeMelleHHE, .. Cny4an 3
a KonHpogaHHe. .. Panr...
10 nen #=7 OBTOPHOE BbIHHMCNEHHE. .. Shift-+F2

MoETOPHOE KOAHPOESHHE. ..

SamMeHa NPoNYWEHHER AaHHEI:...

CABHr (3aAepHEa)...

CTaHAApTHZALHA, ..

OMNepawkK © AaTOH. .. Ctrl+Shift+o

| Bl

ManyYeHHE EHEWHWX AaHHELX L3

Pucynok 7 — OKHO yaajieHus HEHYKHBIX TE€PEMEHHBIX

orkbook6® - 5 sl = épreadsheéj:l[l..

paHHe MpockoTp  BoTaska ©opMmat  CTaTMcTMka [padbl  WMHCTPYMEHTEl  faHHele  Pabodad kHkra OkHOo o Cnpaska

==l

| * i | K7 Cu | dh 25 Addtoworkbook *  JoBasnenve 6 oTueT * | & K2 |
*5o o | =t b | ] w7 MepemenHt

ward Warg Ward Warlld

—
8]
bl
[
=
£

| 7 ‘ g ‘ 9 ‘ 10

E] I\-"arS

B I\-"ar‘lﬂ OTHEHa |

JLEEROE WENKHATE HA NONE NepEMEHHOR HAM HEXMATe Lnaenwy FZ,

| 00| 00| ==t | O [ 7 e | DD [ B |

=

I R I I
| 5
] g e | __PF
Pucynoxk 8 — OkHO ynajieHusi HEHY>KHBIX TIEPEMEHHBIX (MPOAOTIKEHUE)
Heo6xomumoe umcno cimydaeB — 8. B cozmanHo# Tabmuie yucio ciaydaeB pasHo 10. JIBa

JUIIHUX CITydasi U3 TaOJIUIBI CISIYeT YAaTUTh.
Jnst ynaneHus JTUIIHMX CIy4aeB aHAJIOTMYHBIM CIIOCOOOM MPOUCXOIUT yAalleHHue ClydaeB

(pucyHok 9).
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orkbooke™ = [Spreadsheetlt] = [Workbooke™ = Spreadsheetiio]

BaHMe MpochoTp  BoTaeka ®opWaT CTaTHETHES [padbl  MHCTRYMEHTE! | Adandbie  Pafodad khuvra OkHo Cnpaeks

v Bx0AHaA 3NEKTPOHHEA TabnHua EI

| % B <t | L |M '?__EB Add to Workbook = JobasneHke & o1 TREHCNOZHUHA J
vl Im vl | B J U |§ == OB be AHHEHHE 0
COpTHROBKA. .. j
1 5 3 i 3aMep NoAMHOKECTEA] TNy YaiHEIA 3aMep, .. -
Varl Yar2 ‘ Yard ‘ Ward MpoEEpKa AaHHE '

CREUHEHIELMH NMEPEMEHHEIY, ..

Bice cneurdHK kK NEPEMEHHEL. ..

% PEﬂ.aKTDD METOK TEKCTA...

HCNETHED HMEH CAYY3EE. .\

MepemMedHE e

AoBaEneHuHE. ..

MepereeHre. .
[P PaHr...

K.onvpoganHe. ..

0 ) 0[O0 | e [ 7 e [ ) |

—

#=% [MOBTOPHOS BEIMMCNEHHE... Shift+F2
MOETORHOE KOAHMPOBAHHE, ..
3aMEHE NPOMYLWEHHEL AaHHEL. ..
CABHT (33AEPMES). ..
CTaHaapTH3aUMA. ..
CNepauyM c AaToH. .. Chrl-+Shift+0

il

MaMyHeHHE BHELWHH LaHHBLX o

Pucynok 9 — OkHO ynaneHust JUIIHUX CIIy4acB

3ajaiiTe Auana3zoH yAalseMbIX CIydyaeB B JIMAJIOTOBOM OKHE YAAJuTh ciay4dam. Haxmure

kHonKy OK. Teneps 251eKkTpoHHAas TaOIUIA BBITIISIUT cOorjacHO pucyHka 10.
orkbooke™ = [SpreadsheetTU] = [Workbooke ™ = Spreadsheetli]

paHre MpocroTp  BcTaeka  @opMat  CTATMCTMEE [padel  MHCTPYMEHTE!  AadHele  Paouad khmra OkHo  Crpaeka

=18l

]

| & B < | Ky o | dh %% AddtoWaorkbook - Jofaenetme & oTHeT ~ | & n? |

BRI I B A-2-GE-RE 0 w4 e Nepenen

1 2 3 ) =
Varl Ward Ward Ward
I

00| | T O [ | L D =

R

Pucynox 10 — ITycras Tabnuia ¢ 4eThIpbMs IEPEMEHHBIMU U
BOCEMbBIO ClTy4asiMu

Ilar 3. IoaroroBka Ta0auIbl K BBOAY AAHHBIX, 3aroJOBOK Ta0Julbl U HMEHA
nepeMeHHbIX. J[BaXIbl IIETKHUTE MBIIIBLI0O Ha OeloM mojie B Tabmuie moxa cioBamu: Data:
REKLAMAL.STA4V*8C.

Ha skpane nosiButcs okno Data File Header (3arosoBok ¢aiijia 1aHHBIX), B KOTOPOM
MOXHO 3aJ]aTh 3aroJIOBOK TaONMUIBl U JIONOJHUTEIbHYI0 HHPOpPMAIMI0 O IaHHBIX. BBemem
3arosnoBok Tabmunbl: [[EHA PEKJIAMBI, Teneps Tabnuia BRITISAUT Kak MOKa3aHo Ha pucyHke 11.
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= Peknarma 1]

BcTaska ®OpMaT CTATHCTHKA [padbl  MHCOTPYMEHTEL  JanHele  Pafouan kHura  OkHo o Cnps

= | LRI | dh % Addtowerkbook »  doBasnetme B oTusT v | & n?

desru|E==w|A-2-E- 45 5% | =t e e |
| | |A- & -E-[% | | 4
) (128

LleHa peknamel
1 2 ‘ 3 ‘ 4
Warl War? Ward Ward

0|~ [ O [ | b | L B | —

B

Pucynok 11 — Tabnuia ¢ 3aroinoBkom

Tabnuna mo4YTH roToBa K BBOAY NaHHBIX, HO MpUIAANM €i emie Oonee ymOOHBIN BUI:
BBEJIEM UMEHA MIEPEMEHHBIX, KOTOPHIE OTPAXKAIOT CMBICIT 3aIUCEH, B CTIEIIUPUPYEM UX.

3amaiiTe UMeHa NEPEMEHHBIX.

JIBakapl 1mIeNKHUTE Ha WMeHU nepeMeHHod VARI B anmekTpoHHo# Tabmwuie. Ha skpane
MOSIBUTCA OKHO creuudukamun nepemeHHod VARI1 (pucynok 12). B mone Name (Mms)
Harmmmite: [{TEHA. /[niHa nMeHn He A0 KHA MPEeBHIIaTh 8 CHMBOJIOB.

ICA - peknaMa.stw® - [Pexnama 1]

KTHpoBaHWe [MpocmoTp BeTaeka Mopmat  CTatkeTka [padel  WHCTpymeHTel  fdandele  PaBouasa kr

| =1 | & e sl Add to Workbook ¥ AoBaenenme & ot-eT * | 3 N2 r
1able™T . )

v
-stu” S

peknama. stu®

[[aria CINECHEINE I A | S

B Pernana 1 Name: ILLEHal Type: IDoubIe j 0K I
Ko MD: |'9999 E Length: IB it |
P opraT oTobpakeHUR LI LI
Yalues/Stats. .
Hactpaveasmeii
JAWHHOE WA [METEE Wik Functions | ) ¥ OnucaHie dyn

MeTku: ucnonsayime noGoi TekeT. P oprynbl HCNONESYETE UMEHa
Mpureper [a] = mean(1:v3, sgrt(v7], BospacT] [b] = w1+v2; KorMHEHTapUIA

PI/Icy.H.OK 12 — OkHoO cnéumbmcaupm nepemeHHoit VAR1
Haxxmure knonky OK.

To xe cnenaiite mist nmepemennoit VAR?2, et mpucoiite ums JJJIMHA, nepemennoit VAR3
npucsoiite ums [IJIOIIA/Ib. [Tepemennoit VAR4 npucsoiite ums LIEHA (pucynox 13).
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IR = pernamd. st = [Ferndama 1]

KTHpoBaHHe [pocMoTp  BoTaeka @opMaT  CTaTHoTHKE [padel  MHCTPYMEHTBl  JadHHble  PabBodad kHura OkHo o Cnpe

SR s BB o @Y - e

&
Hjwxl|B 70 ES=E A-2-E-GE = e | 2

HE pexnama.stw - Pegnara 1

=X
N pernama, st

Pernata 1 LleHa peknamsl
1 2

LigHa HOnuna

3 4
Mnowane| LleHa

m‘w‘m‘m‘n‘m‘m‘d

Pernama 1 |

a1 (A==

Pucynok 13 — Tabnuia ¢ HOBBIMM HUMEHAMHU TIEPEMEHHBIX

Tenepp TabmuIia TOTOBA K TOMY, YTOOBI BBECTH B HEE JJaHHBIC.
Hlar 4. BBox AaHHBIX B JeKTPOHHYIO TaOuuny. BBenure naHHble, Kak MOKa3aHO Ha

pucyHnke 14.
MIEHA PEEIAME
¥ 1 2 3 4
WHEFWHA | OIHHA | [IINOWATE | EESEyeEE;|

| 47 35 . 1446000
2 47 73 . 2768000
3 47 22 A . 3974000
4 47 149 - 5147000
= 47 187 . B290000
=] 47 225 . 7537000
7 47 263 g222000
E 47 301 IlDEEDDDDl

Pucynoxk 14 — Tabnuia ¢ BBEICHHBIMH C KJIaBHATYPhl TAHHBIMU

Jlannbie BBoasITCA ToJIbKO B Kojonku JIJIMHA, IIIMPUHA, IIEHA.

Kononka [IJIOOIAIb octaercst mycTOM.

Beenem pannbie B kosoHKy [IJIOLIAJIb. Cnenaem 3TO mpsIMBIM MOJCYETOM IUIOIIAIA
MPSIMOYTOJIBHUKA 110 JJTMHE U ITUPUHE.

JBaxxner menkaute Ha uMmeHu nepeMmeHHor I[IJIOIAJIb B snextponHoi Tabmume. Ha
9KpaHe MOoABUTCS OKHO crienudukanuu nepemennoi [IJIOIIA/Ib (pucyHok 15.).

B mone Long names (JuimHHble mMeHa) 3amumute Gopmyny =v1*v2 (pucyHok 15).
[Tnomane npssiMOyroiibHUKA paBHA IPOU3BEJICHUIO NNTMHBI Ha mpuHy. Haxkxmurte kHonky OK.
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ICA - pexnama.stw* - [-P.exnama 1.']

kTHpoBaHKe [MpocwoTp Boraeka dopmat  CTaTcTMka [padel  MHCTpyMeHTR!  fadHele  Pabodas kHmra  OkHo o Cnps

|§ [& | 3 R | elle] |M &% Addto Workbook » Jofiasnerie s oTdeT ¥ | @ N2

T o zulEs=g|A-o-B-RlE| G =mE T s
Hpe ana P e amMa ]
ﬁpe.mama..stw;“ ] oI
E Pexnama 1 LI'EH? pe A : x =
I"’\ i 'l I 10 'l B 7 U *
LleHa = | =
Narne: IﬂJ‘IDLLl,a,D,b Type: IDoubIe j 0K I
KoaMD: [9999 B Lena |5 =] | i

— P oprat oToSpakeHUA

& CNELUHPHEALH

LCTOBBIE HA MM

11

Walues/Stats...
HacTpaveaeteii
JLAHHHDE HMA [METKE MKW Funetions | | v OnucaHie pyH
=v1™2

a1

MeTri: MononesyiTe Motoi TekcT. PopMyNel HCNONESYHTE WMEHA
Mrwraenne (a1 = meanll w3 sat?1 Bnanart] Thi = w1442 kntameHTAnWE

Pucynok 15 — Beruncnenue 3Hauenui nepemennon [IJIOIAIb

[Tnomane pekmaMHBIX OOBSABIECHUN OYAET MOJACUNTAHA W 3aHECEHA B SYCUKH MEPEMEHHOU
VAR3. [TonHOCTBIO 3amOoTHEHHAs! TAOIUIA CTOMMOCTH PEKJIAMHBIX OOBSBICHHN Ha TMOJOCE Ta3eT
TOSIBUTCS Ha BalleM 3KpaHe (pUCyHoK 16).

IR = pernmama. st = [Fermama 1]

KTHpoBaHKe [MpockoTp BeTaska ®opwmat  CTatvcTvia [padkel  MHCTpyMeHTEl  Jabdble  Pafodad kHira  OkHo o Cnpe
| & [ | * ® <t | KD | @& 2% addtoworkbook *  Aofasnesie B otust | d83 WP
g |0 =T 4

|E|§E pEKNamMa.stw™ - PeErmama 1 = OX

A percnana st Llena peknamel
----- Peknama 1 7 5 3 3
LleHa OnuHa  Mrowank,  Lleda

1 a7 35 1645 146000

2 A7 73 3431 2765000 R e

3 &7 11152171 3974000 SR B |

4 47 149 70037 5147000 B R e

5 a7 187 5785 5290000 B R e

3 a7 226 10575 7537000

7 A7 263 12361 asza000

g 301 14147 10260000 B
- [ 1
- r 1 [ 1]
- 1 7 [ 1]
) )
[ ) A
)
[ A A
) )
[ )

ER

— S |
Pucynoxk 16 — ITotHOCTBIO 3amOTHEHHAS 2JIEKTPOHHAS TaOJIHIA C
HUCXOJHBIMU JJAHHBIMU

Ilar 5. CoxpaHenue (aiiia naHHbIX. [ coxpaHeHHMs cO3AaHHOrO (hailima HaKMUTE
MbITIBI0 Ha KHOTIKY Save Data File (Coxpanuthb ¢aiii 1aHHBIX).

3amanusa

3amauya 1

[IpennpustTie Ha NPOTSIKEHUU AJIUTEIBHOTO BPEMEHHU BBINYCKAET HOCOYHBIE W3JEIHS.
3aIIaHUPOBAaB MOJAEPHM3ALMIO IPOM3BOJCTBA, PYKOBOACTBO NPEANPUATHS PELIMIO IPOBECTU
HCCIIEIOBaHMs, LI€Jb KOTOPBIX COCTOMT B BBIBJICHHMM  3aBUCMMOCTH II€Hbl HOCKOB OT psja
MIPUBEICHHBIX (PAKTOPOB, TAKUX, KaK IUIOTHOCTb, COCTAaB M (UpPMa-NpoU3BOAUTENb. LleHa HOCKOB —
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9TO 3aBUCHMAasi mepeMeHHass Y. B kadecTBe HE3aBUCHUMBIX, OOBSCHSIONINX MEPEMEHHBIX OBLIH
BBIOPAHBL:

— 1wioTHOCTh. OO03HAYNM Uepes Xi;

— coxepkanue mepctu. O003HAYNM Yepes Xy;

— coxepkanue xyonka. O003HaYMM Yepes X3;

—  (upma-npousBoguTens. OO03HAUUM YEpe3 X4.

Jis pemieHusl 3a7aud UMEIOTCS MCXOJHBIC JTaHHBIC, MPEICTaBICHHBIE B TPWIOKEHUH 1,
KOTOpbIe HEOOXOIMMO 3aHECTH B MPOTpaMMHBIN KoMmriuiekc Statistica. [[is B r1aBHOM MEHIO
BEIOMpaeM komaHay Daiin — Hoserit (pucyHok 17).

STATISTICA

” dakn MNpockoTp MHCTPYMEeHTE!  CNpaska

Y Howi Chrl+n | | K e |si% # % Add toWorkbook » 2
= OTKPEITHE. .. Chrl4+o

Moany4eHHe EHEWHH: 4aHHEX  *

WCTaHOEKa NeYaTH. ..

HeaaeHki dafin

Bbixoa

Pucynox 17 — OtkpeiTue HOBOrO (haiina

Co3gaHHe HOROTO JOKYMe HTa

[El Marpokoranaa nporpantas [5YE) I KHura
A NEKTPOHHBIE TAGAHLE | Otuer
- Pazmew erue

Fanuectso I E % B HOBOH patiouei KHWre
Yoo perkcTpoE: I'I 0 E " K.aK SETOHOMHOE OEHO

ak I OTrieHa |

Pucynok 4.18 — Co3zianue HOBOTo 1OKyMEHTa
HyxHo wu3MmeHuTh 3HaueHus mnapameTpoB «KomuuecTBo», — yKas3blBarollee Ha YHUCIIO
(akTopoB M «HUHCIO perucTpoB», yKasblBalollee Ha WX KOJIMYeCTBO. B cimywae Hameil 3amaun
nojay4uTcs S5 Ha 45.
[Tocne co3manus TabIUIBI 3aHECEM B HEe TaHHBIE (PUCYHOK 19).
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2l Workbook1 - Sproadsheets

3 workbookl
[ Seresdsheets

i 2 E] 4 5

Prige DEN Sherst | Hiopok Firm
1| 45 P B 14 0
2] 48 20 ar 3 1
3 49 .1 ar 3 1
4 5 A0 L 1] 17 0
5 56 30 i) 21 1}
B 74 ki Fi] 2 1]
. 0 85 15 1
B 44 40 a5 13 1
8 43 40 a4 0 i
o &4 40 ik 14 1
1] B3 40 a2 -] 0
12] 44 40 i3 14 1
13| 48 40 a4 18 1]
4] 96 40 g2 18 1
15 2 40 35 15 1]

Pucynok 19 — 3anecenune gaHHbIX

Jnst yno6cTBa MOXKHO MeperMEeHOBaTh Ha3BaHUsI cTONIOOB. [I1st aTOro /1Ba pa3a KJIMKHEM Ha
3aroJIOBKE CTOJIOIA U B OTKPBIBIIUMCS IUAJIOre H3MEHSIEM 3HaUYeHHe ol Name.

CHayanna TOKaXeM napHylo Koppenayutro pe3yabTaTUBHOrO (akTopa y W OJHOTO U3
oOpazyromux (pakTopoB. [ mpuMepa Bo3bMEM 3aBUCUMOCTD IIEHBI OT TIJIOTHOCTH HOCOK (X?).

Jlnst 2TOro HY»XHO B TJIAaBHOM MEHIO BbIOpaTh CTaTUCTHKa — MHOXXECTBEHHAs Perpeccus

(pucynoxk 20).

CTaTHcTHia [padel  MHCTpYMEHTEI  fadHele  Pabodann

[pooonseHHe. .. CErl4-R

CJICHOBHAA CTATHCTHES) Tabnku Bl
MHOMECTEEHHAA PEMPECCHA
AR

He napameTpHJYeckii

Moabop pacnpocTPaSHEHHA

AonoAHKTENEHEIE NHHERHEIE]HENMHEAHEIE MOLENH
MHOMOMEQHEIE HCCNEAYHILHE HETOAE]
MpoHzZE0ACTEEHHAA CTATHCTHEA K Six Sigma
AHaNKE NPOMZE0AMTENEHOCTH

PazpaboTika AaHHE:

CTaTHCTHKE BNOYHELR: 4aHHEL

STATISTICA Yisual Basic

L0 E VSERR 2L BN

CHETYHE EEDOATHOCTH

X
A

LI

Pucynok 20 — AKTHBHU3aIMsI MHOKECTBEHHOM pETrpeccuu

B oTkpeiBIIEMCsS TMaOTOBOM OKHE Ha)kKMMaeM KHOMKY Variables u BeIOMpaeM B KadyecTBe
3aBUCUMON TiepeMeHHOoM Price (mepBblii cTosn0el), a B KauecTBe HE3aBHCHUMOM — IOKa3aTelb
mnotHoctr DEN (BTOpOI# cronber) (pucyHok 21).
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Select dependent and independent variable lists:

Cancel

|'| -Erice oK |
e

Select Al | Spread | Zoom ‘ Select All J Spread | £oom |
Dependent war. [or list for batch]: Independent vanable list:
! 2

Pucynok 21 — Beibop 3aBUCHMOI U HE3aBUCUMOM MTEPEMEHHBIX

Haxumaem xnonky OK. B BepHyBuieMcs: okHe Takxke HaxumaeM OK, Huyero He MeHss B

napameTpax (pUCyHOK 22).
Quick  Advanced l

@ Yariables Cancel
Dependent:  price E‘ G =

Independent: DEM

Input file: I Raw Data Ll MI

SELECT
[ Advanced options [stepwise or ridge regression] | GRS 2 o w

[~ Review descriptive statistics, comelation matri [

[ Extended precizion computations

| Batch proceszing/reporting {+ [
I Frint/report residu MD deletion
Specify all variables for the anahysis; additional models s f
({indep./dep. vars) can be specified later. For stepwise * Lasewize
regression etc. check the advanced options check bos. i Painmize
" Mean
substitution

Ses also the General Regression Models (GRM) module.

Pucynok 22 — JIuneitHast perpeccuu
B pesynprare momydaeM OTYeT, M3 KOTOPOTO HaM HEOOXOAMMO IMOJYYUTh TaOIHIy C

koddurmentamu. [{mst aToro HaxkmmaeM KHoOmMKy Summary: Regressions Results BHH3Yy okHa
(pucyHoxk 23).
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Multiple Hegression Results

Dependent: price Multiple R = 273053480 F = 3,832372
R?= 07785373 df = 1,43
No. of cases: 45 edjusted R?= ,05c44354% p = ,0833%65
Standerd error of estimate:lée, 964530746
Intercept: &8,899357106% Std_Error: &,07Z367 t| 43) = 11,346 p = L0000

DEN beta=-, 28

{gignificant betas are highlighted)

Alpha for highlighting effects: |.05 @

Cuick, l.ﬁ.dvanced] Hesiduals.-"assumptiu:uns.-"prediu:tiu:un] Cancel
Summary: Regression results | E‘ e

Pucynoxk 23 — Pe3ynbrar perpeccuu

B urtore nomyyaem crieyroomiyro TabauIy, H300pakeHHYIO Ha pUCYHKE 24.

Regression Summary for Dependent Variable: price (Spreadsheet27 in Workbook3)
R= 27909460 R?= 07789379 Adjusted R7= 05644946
Fi1.,43)=3,6324 p=,06336 Std.Error of estimate: 16,965

Beta Std.Err. B Std.Err. t(43) p-level
N=45 of Beta of B
Intercept | 68,89957| 6,072367| 11.34641/ 0,000000
DEN -0,279095 0,146439 -0.26373 0,138402 -1,90588 0.063365 N

Pucynok 24 — Tabnuia ananu3a Ko3QPUIHNEHTOB

[To maHHBIM TaONUIBI MMOCTPOUM ypaBHeHHE perpeccuu. CBOOOIHBIN uieH paBeH 68,89,
koa(durment perpeccuu -0,26:

1=68,90 - 0,26 - x, (5)

Temeppr HaliieM MHOXXECTBEHHYIO KOPPEIIIUIO PE3yIbTaTUBHOTO IpH3HAKa ) M BCEX
MPEACTAaBJICHHBIX HE3aBUCHUMBIX (baKTOpOB. I[J'ISI 3TOro 3aHOBO BBI6I/IpaeM B TJIaBHOM MCHIO
Craructuka — MHOXecTBeHHas! perpeccus (pucyHok 20).

B otkpeBIIMMCS OKHE mepexoauMm Ha BkIaAaky Pacmmpenubiii. CTaBUM TallOUuKy
«[TocMoTpeTh onmcaTenbHyI0 CTATUCTUKY» U MHULIUUpYyeM Variables (ITlepemensnsie).

B HOBOM nmamoroBoM OkHE (PUCYHOK 25) B JIeBOH KOJIOHKE YKa3bIBa€M 3aBHUCUMYIO
nepemennyto (Dependent), a B mpaBoil — HezaBucumble nepemenHbie (Independent). B kauectse
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3aBUCHMON TIEPEMEHHOH BBHIOMpaeM LleHY TOBapa, B KaYeCTBE HE3aBUCHUMBIX — BCE UMEIOIIHECS
(bakTophI, KaK MoKa3aHo Ha pucyHke. Haxumaem kHonky OK.

Select dependent and independent variable lists:

| ]S |
3-Sherst
4-Hlopak OTrena |
B-Firmn

eGop EFI:EF‘ MPOCTRpaHe| wWradkpoges  elGop EFCE-'F] MPOCTRAHE| WUTA0HpOES

Dependent var. [or izt for batch): Independent wanable list:
1 |2-5

Pucynoxk 25 — Bb16op 3aBUCHMOCTEN M MHOKECTBA HE3aBUCHMBIX TIEPEMEHHBIX

B HOBOM oOkHe (pucyHOK 26) mepexonuM Ha BKJIAAKy PacmmpeHHBId W BbIOMpaeM
Correlations (Koppensiun):

BS Npocmotpe b onmcate nbHylo cratHcTHRy: Spreadsheet6 s \\ﬂ!@

missing data were casewise deleted

45 caszes were processed
45 walid cases accepted

Erictpeid  PaciumpeHHEi l ManHu.a] DK

«fifH1a & cpeaHexrBanpartyHble o | [BE#lermHoe 1 ToYEYHOE BRMEDHME UThieHs
i Correlations EER-puvBate matpuubl kopper E apardeTp ™
i Covariances [ SD=Sqrt55/M]

Pucynoxk 26 — [IpocMoTp onucatenbHON CTAaTUCTUKH

B pesynbraTe monydaem MaTpHily MapHbIX KOI()(UIUEHTOB KOppensauuu (pUcyHok 27).
Ecnu B MaTpuiie NpucyTCTBYIOT MYJIbTHUKOIMHEAPHBIE (DAKTOPBHI, (TO €CTh MPEBBIIIEHUE MapHBIM
ko3 duureHToM koppensuuu BenuuuHel 0,8), TO Ui MOJTY4YEeHUST KOPPEKTHOTO PErpecCHOHHOTO
YpaBHEHUS B KaXKJIOW TaKOW Mmape HeoOXOAMMO M30aBUTHCS OT TOro (akTopa, KOTOPHI HaMeHee
BIMSET HA Pe3yNbTaTHUBHBINA. B Hamem ciydae mposiBieHus (pakTopaMu MyJIbTHKOJUTMHEAPHOCTU
orcyrcTByeT. OHaKo UMeroTCs (aKTOpBhl, IPAKTUYECKU HE BIMAIONME Ha eHy. MX Takxke ciaenyer
UCKITIOUUTH JUIS MTOJy4deHUs OoJsiee aleKBaTHOM MOJIEIH.
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B nmannom cimydae Mbl uckimounM ¢aktop X4 (Oupma-npou3BOaUTENh), TaK KaK CPead
paccMaTpruBaACMBbIX q)aKTOpHBIX IIPU3HAKOB OH OKa3bIBaCT Ha IEHY HAUMCHBIICC BJIMAHUC
(koadummenT napuoi koppensuuu coctasiser 0,06).
Jlst oy4eHusi ypaBHEHHUsI PETPECCHH, ONMCBHIBAIOUIETO BIMSHHE ()aKTOPOB IPOU3BOACTBA
Ha IICHYy ToBapa, mpoBeneM B Statistica MHOTO(haKTOpPHBIN perpeccHuoHHbIN aHanu3. Jjis 3Toro B
okHe «[locMOTpeTh ommcaTenbHYI CTAaTUCTHUKY...» HaAKMeM KHONKYy OTMEHa U BEpHEMCS B OKHO
«CocraBHass nuHelHas perpeccusi». Crumem ¢hraxcoxk ¢ onuuu «IlocMoTpeTh ommcaTeNbHYIO
crtaTuctuky». B Variables, ynepxusas knaBumry Ctrl, BeibepeM Te (hakTOpbl, KOTOPHIE OCTAIUCH
noclie UCKIIo4YeHus (pakTopa x4 (pUCyHOK 28).

Foppenayuum (SpreadsheetE B Y“Workbool1)
DEN Sherst Hlopalk Firrm Prise

MepemeHHan

DEN [ 10000000 -0.421886| 0.435573 -0.103535 -0.279095
Sherst -0.421886 0 1.000000, -0.667259 0.060201 -0.0855959
Hlopolk 0435579 -0.6657259 ] 1.000000 -0.439123 0.09765835
Firm -0.103535 0 0.050901 | -0.439123 0 1.000000 0.0s0930
FPrise -0.2739095 ) -0.035959 ) 0.097683 0 0.0502300  1.000000

Pucynoxk 27 — Matpuiia mapHbIX K03 GUIIMEHTOB KOPPEISIITUT

Select dependent and independent variable lists:

2-DEM
3-Sherst
4-Hlopaol.
5-Firm

ibIGOp BCEr

MpoOCTpaHe

AUT SGHpOEE

IbIGOp BCEr

MPOCTRaHE

AUT AGHPOE:S

ak.

OTriena

Dependent war. [or list for batch):

Independent wanable lizt:

]

24

Pucynok 28 — IToBTopHEI# BEIOOp (hakTOPOB

HasxxaB knonky OK, mepeiinem k pe3yabTaraM IMOCTPOCHUS MOJENH (PUCYHOK 29).
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PREFALTATM COCTARMOR pETpEcS

Mo THHEHHRST P T E Famoxersts B L ARREA 547 F o= 3 358571
RY= . L470LE384 de = .41
Usrens cmyyaani4t adjuitad PY= JOEQTEIEE p = 085537
Searpdard arrar of aftisara )& TOTEELS4S
Fazpuas: 80,340745654 Scd Exror: IS5, 64123 ©f dlp = F, 1333 p = DOD3Z
DEH beta==, 42 Fheest betaw=, 14 Hlopok betaw=, LB

[sicmificant betcar are highliohted)

L
B A8 MOACESHSHHES IEE B ol
BeacTpest Pwlﬂmmemkmum-n|

Il

EE Mrer pesunsrare perpecoas | Bl Ysctiresis noppenmga
BBV [Nomesn ansrsammocTs rmv:l e Radyredancy

| [B] apaeserp >
|

iihif meml iitii} |
|

0 T ey an saarpeasa mwl i)

Pucynok 29 — Pe3ynbraTel cOCTaBHOM perpeccun

[Tocne naxarus Ha KHONMKY MTOr: pe3ynbTaTsl perpeccuu, B paboueit obmactu WorkBook
HOJTYYUM JIB€ TaOJIMYKH: OIICHEHHbIE MapaMeTPhl MOJENN U OCHOBHBIE TOKA3aTeIH aJeKBaTHOCTH
HOCTPOCHHS PETPECCUH.

PaccmoTpum mokasaTenu agekBaTHOCTH MOCTPOCHHS Mojienu (pucyHok 30).

Summary S

JHavenn
otatistic
YuHowenne R | 033385
Multiple R? 0.14718
Adjusted R? 0.05478 8
F(3.41) 235367 B
0 0.03560 B
otd.Err. of Estimate 1E.?D?EB!
| i —

Pucynok 30 — [loka3arenu aaekBaTHOCTH MOCTPOEHHONW MOJIETH

Ymuoxkenue R (MuoxectBeHHbli KodbdumueHnT koppensiuu  MKK)  sBiasercs
o0o0mieHneM Kod(puIreHTa JINHEHHON MapHON KOPPENSAIUH U OTPaKaeT TECHOTY CBSA3H MEXIY
3aBUCHUMON TEpEeMEHHOW M OJHOBPEMEHHO BCEMH YYTEHHBIMH B MOJEIHU HE3aBUCUMBIMU
nepeMeHHbIMH. MHOXeCTBEHHBIN K03()(PUIIMEHT KOPPEesSIUK BCeria HEOTPULIATEeNIeH U U3MEHSIeTC s
or 0 mo 1. Yem Ommke 3HaueHue R x 1, Tem Ooiblie OMHOBPEMEHHOE BIMSHHE OKAa3bIBAIOT
He3aBucuMeble nepeMennbie. B nannom ciyqae MKK pasen 0,38365. OH moka3bIBaeT, 4TO CBSI3b
MeXly Bapualuei pe3yabTaTUBHOTO MOKa3aTens y U Bapuanuen (hakTOpHbBIX IPU3HAKOB CPETHSS.

Multiple R (MHoXecTBeHHBIH KOA(PQHUIMEHT AETEPMUHAIMM) U3MEPSeT OO IMOJHOU
BapHuallii MIEPEMEHHON ), O0BICHIEMYI0O MHOXKECTBEHHOH perpeccueii. Bennunna nzmensiercs ot ()
no 1. CornacHo MONy4eHHBIM pe3yibTaraMm, JUIib 14% Bapuanuii mepeMeHHOW ) OO0bICHSAETCS
3a/1eiCTBOBaHHBIMU (DaKTOpPAMH.

135



Adjusted R (CxoppekTupoBaHHBII KOIPPUIMEHT [IeTepMUHALMK) — HeyObIBaroas
GYHKIHS OT KOMH4YecTBa (PaKTOpoB, BXOMSIIUX B MOJIETb. MOKeT OBITh UCITOB30BaH ISl BRIOOpA
Jydend MOJEIIN.

P (BeposiTHOCTB) — eciii 3HaYeHHE P MeHbIIe mpuHATOrO 3HaYeHus o (anb(a), To TUIoTe3a
0 paBeHCTBEe BceX KOA(D(UIIMEHTOB perpeccuy HyNII OTBepraercs. B Hamiem ciydae 3HadeHUE
BEPOSATHOCTH MONAAaET B HEOOXOJUMbIE PAMKH.

PaccmoTpuM BTOpYIO TabiuIly, COAEpkKAIyIO TapaMeTpbl MojenH (pucyHok 31).

Fegression Summary for Dependent VWariahle: Prise (Spreadshes

R= 38364547 R¥Y= 14718384 Adjusted RY= 08475266

F(3,41)=2 3587 p< 08560 Std. Error of estimate: 16 703

beta Std Err. B otd. Err. trd 1] f-leval

MN=45 of Beta of B
OTPE3OK | 1 80.34075| 25.64123| 3.13326) 0.003188
DEN -0.419092] 01633582 -0.39609 0.15442 -2.56510) 0.014071
Sherst -0.136655 0197454 016476 0.23807 -0.69208 0.492756 )
Hlopak 0189047 0198579 041845 044021 095056 05347397 §
| I N S S

Pucynox 31 — Tabnuma nmapameTpoB

B uerBepTom cronbue B comepxarcs 3HaueHHs MapaMeTpOB PETPECCHOHHOTO ypaBHECHUSI.
TakuM 00pa3om, MbI MOTYYHIIU CIIEAYIOIIee ypaBHEHHUE:

y=280,34-10,396 - x; — 0,165 - x, + 0,419 - x3 . (6)

[Tony4yeHHble 3HA4YeHHS MOXHO HMHTEPIPETHPOBATH cleayromuM obpasom. Ecium npu
IIPOYMX PAaBHBIX YCIOBHUAX PacXo] IIEPCTH Ha MPOU3BOJCTBO HOCKOB yBeIUYUTCS Ha 1%, TO 1eHa
ToBapa cHuzutcs Ha 0,165 py0. AHAOTHYHO U C IPYTUMH MTapaMeTPaMHU.

B marom cronbmne (Std.Err. of B) ykazanel crangapTHbie OMIMOKKM KOA()PHUIIMEHTOB
ypaBHeHHs. CTaHAapTHbIE OLIMOKHM IMOKa3bIBAIOT CTATUCTHYECKYIO HAIEKHOCTh KOX(UIMEHTA.
3Ha4yeHUs CTAHJAPTHBIX OIIUOOK UCIIOJIB3YOTCS Il TOCTPOEHHSI JOBEPUTEIbHBIX HHTEPBAJIOB.

3agaua 2

PaccmoTrpuM pemienue 3a1auv O BIMSHUM METEOPOJIOTMYECKUX YCIOBUM Ha YPOXKaHOCTb
HEKOTOPOM CENTbCKOXO03IMCTBEHHOM KYJIbTYPbI, HAIPUMED SIPOBOM MIIIEHUIIBI.

Ha ocHoBe coOpaHHBIX JaHHBIX O METEOPOJIOTHUECKUX YCIOBHIX MECTHOCTH HEOOXOIMMO
BBISIBUTH BIIMSIHUE IOTOJHBIX YCJIOBUM Ha YPOXKaWHOCTH SIPOBOM IMIIEHMIBI B XO35AWCTBE M Ha
OCHOBE IOJIYYEHHBIX PE€3YyJIbTaTOB IPOBECTH HKOHOMUYECKHI aHAINM3, a TaKXe OCYIIECTBUTH
IPOrHO3 Ha mepcnekTuBy. Ha pe3ynpTaTUBHBIA Npu3HAK (YpO>KaHOCTH) OKA3bIBAIOT BIIMSIHHE
MHOECTBO (akTopoB. K mokazarensiM mOroJHbIX (METEOPOJIOTHUECKUX) YCIOBUN, OKa3bIBAIOIINX
BJIMSHUE Ha YPOXaHOCTh, OTHOCATCS TeMIlepaTypa, KOJHMYECTBO OCAJIKOB, BBHICOTA CHEXKHOTO
MOKPOBa U T.1I. JlaHHBIE JUIS pEIIeHUs 3a/Ja4uM MPEJICTaBICHBI B TabIuIEe 2.

HeoO6xomumo HaliTH kod(pduimeHTs Koppensuun BceX ¢GakTopoB. s BBIMOTHEHUS
pacyeToB 3aHeceM 3HA4YEHHUs NPUBEICHHBIX BhIIIE (DaKTOPOB B MPOrPaMMHBIN KOMIUIEKC Statistica
6.0 1 mpoBeIeM MHOKECTBEHHYIO PETPECCHIO.

Jlnst 3amycka mporpaMMHOTO Komruiekca Statistica 6.0 HE0OOXOJMMO KIMKHYTH IO SIPIIBIKY

Ha pabodeM crosie, THOO0 3aIyCTHTh TporpamMmy U3 MeHIo «ITyck».
[Tocne 3amycka mporpammsl Statistica mosiButcs Pabouee OxkHO cucTemMbl (PUCYHOK 32).
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Ta6J'II/II_[a 2— Hcxonable JaHHbBIC K 3aa4e

Howmep| Ypoxaiin | 3anac Biar B BeicoTa KonnuectBo ocankos, MM | CpegHemecsy
rofia |OCTb, 1I/Ta| METPOBOM CJIOE | CHEXHOTO Hast
IIOYBBI, MM | TIOKpPOBa, CM TeMIIeparypa,
CO
Maii | Uronp |Maprt |fuBaps| Maii | Mrons | Mrons | Aeryct [HUronbs| ABrycr
Y X1 X2 X3 X4 Xs | Xe X7 Xg X9 X10
1. 11,5 86 74 1504 | 433 | 48 8 24 38 22,5 20,1
2. 11,5 91 140 37 | 41,3 | 39 71 57 43 19 16,2
3. 5,7 68 85 41,7 293 14 30 23 41 199 | 16,3
4. 23,6 96 73 64 60 27 11 30 44 17,3 15,9
3. 6,7 59 160 49 45 8 86 100 98 19,2 | 14,6
6. 11,1 93 164 50 39 19 59 85 45 155] 173
7. 7 83 100 33 30 41 47 3 30 21,1 | 18,4
8. 13 85 83 47 44 31 22 23 50 21,2 ] 16,3
9. 14,4 194 165 51 49 106 | 43 50 4 18,1 | 16,4
10. 5,4 191 158 73 57 2 18 30 31 23,3 | 19,2

STATISTICA - Spreadsheetd

” darin Mpaeka Bwa Boraska dopmat CratoTMEa [padmukn  MHCTpymeHTE!  daHHele  OkHo  MoMowe

“D = |§&| & DR | ol |ﬂ 45 AofaBMTe B KHMCY ~ ADEaBHTbBDTHET'|@E?|

Pucynok 32 — Pabouee okHO cucteMsl Statistica

HeoOxomuMo mepeHectn naHHble W3 Tabmuubl 1 (HaOpamnoit B Excel) B anekTpoHHYIO
TabnuIly mporpaMmbl Statistica. J[ms 3Toro cHayaia HEOOX0aUMO JT00aBUTh B DJIEKTPOHHYIO
TabIMILy mporpaMMel Statistica JOMOTHUTEIBHBIN cTonOe, Tak kKak B Tabiuue 1 y Hac 11 cron6ios
C JMaHHBIMH, a B TaOsmie Statistica ymmb 10. Cpeau KomMaHJ TJIABHOTO MEHIO MPOTPaMMHOTO
KomIuiekca Statistica BoiOupaeM BeraBka — Jlo6aBuTh mepemeHHble. OTkpoercs auanor Add
Variables mys1 1o6aBiieHHs B QJIEKTPOHHYIO TAaOJIMITY TOTOJIHUTEIBHBIX CTOJIOIOB C TIEPEMEHHBIMHU
(pucynok 33).
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Add Variables

How many: E Use 0 in “After” field to insert
before first wariable.
) Double-click on it or press F2
After - to zelect varable from list. Ch
Mame;  |Mewiiar Twpe:  |Double =
MDcode: 9333 [ Lengh

Diizplay format -

MHurnber
Date

Tirne:
Scientific
Currency
Percentage
Fraction
Cusztom

Long name (label or formula with Functions | ]

Pucynox 33 — JIlmamoroBoe OKHO [jisi J00aBIIGHHsI JOTOJIHHUTEIBHBIX CTOJIOIOB C
HepeMeHHBIMI/I.

Haxxumaem OK u monyuaem 3nekTpoHHyI0 Tabnuny yxe ¢ 11 cronbuamu 1aHHBIX (PUCYHOK
34).

STATISTICA - Spreadsheet1

Dain Mpaeka BWA BcTaeka ®opMaT CTaTHMCTMEA [padukd  MHCTPYMEHTEI  JadHele  OkHo o MoMolls
0 = =] (& | & iz | =2 cu | th #1  AoBaente B KAMry ~ A0BEBHTE B OTHET . & h?
| Arial ~joxl|Bru EE=EE A-2-E-% = g g

& Data: Spreadsheet1® (12v by 10c) |Z||E|g|
1 2 3 4 =) 5] & g =] 10
NewVar | “arl Ward “ard “ard Yars Warh War? “ard “ard

Pucynoxk 34 — IToaroToByieHHas 3JIEKTpOHHAs TaOIHIIa

Komupyem ncxoansie JaHHBIC JJIA 33]1a4d U3 TaOIHUIBI 2 B JIEKTPOHHYIO Tabmuiy. Kimkas
JBOMHBIM IIETYKOM IO KAXKJIO0M M3 SYeeK B BEPXHEH CTpPOKE TaONMIBI IS Ka)XIOTro CTOjOIa
BBOJIMM Ha3BaHWE TMEPEMEHHBIX, TIPH TOM CIIEyeT YYHUTHIBaTh, YTO B cTosiONe New Var Oyaer
BIIUCaHa Ypoorcaiinocms. Hanpumep, KIMKHYB Ha gueiiky Var 1, oTKpbIBaeTCsl JUaJIOrOBOE OKHO
Variable 1 (Ilepemennas 1), rae B nmoine Name (Mms1) 3amaercs Ha3Banue crosiona. [Iponenas
YKa3aHHbIE IEHCTBUS MOTydaeM CIICAYIOIIYI0 TabauIy (pucyHok 35).
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1 2 3 4 ] 5] 7 5] 9 10 11
Ypomainocte| Malh 1 | HroHE 1 hapt | Aneape | Mal 2 | More 2 | Mone 1 | Aeryet 1 | Mrone 2 | AerycT 2 I

1 115 1 BB 74 504 433 43 8 24 34 22h 20
2 11,4 21 140 v 41,3 34 71 57 43 19 162 §
3 57 St 85 417 23 14 30 23 4 198 163 §
4 23B =] 73 B4 B0 e M a0 44 17 3 159 §
5 67 59 160 49 45 5] g6 100 95 19,2 146 §
E 1.1 93 164 50 39 19 55 85 45 155 173§
7 7 g3 100 33 a0 41 47 3 3o 21,1 124 B
g 13 85 83 47 44 31 2 23 50 21,2 163 §
9 144 194 165 = 45 106 43 50 4 18,1 164 §
10 A4 191 158 73 a7 2 13 30 &) 233 192 f§

e L L ——

Pucynox 35 — 3anonHeHHas 21eKTpoHHAs TabauIa

Jlanee B MeHro mporpamMMbl Statistica BeiOMpaem myHKT CtaTtHcTHKAa -MHOMKeCTBEeHHAasi
perpeccusi. [losBiseTcss nUanoroBoe OKHO, B KOTOPOM HEOOXOIUMO KIMKHYTh IO KHOIIKE
Variables, B OTKpbIBIIEMCS OKHE B JIEBOM CTOJOIIE YyKa3blBaéM 3aBUCHUMYIO TIEPEMEHHYIO

(Dependent var.), a B mpaBom He3aBucumbie (Independent variable list) (pucyHok 36).

Select dependent and independent variable lists:

-k apr
B-AHEapE
G-t ali 2
7-HoHE 2
2ok 1
-AerycT 1
10-Mione 2
11-Aeryct 2

Selectﬁ.ll‘ Spread ‘ £00 | Select.-“—‘-.ll| Spread | Zoom |

Dependent war. [or list for batch]: |ndependent wariable list:

|1

|2-11

Pucynok 36 — BriieneHnsble 3aBucuMasi 1 HE3aBUCUMbIE IEPEMEHHBIE

Haxumaem OK, B oTkpbeiTOM nuanmoroBoM Ha Bkiagke Advanced (Hacrtpoiikm) craBum
rajouky HarnpoTuB nyHKTa Review descriptive statistics, correlation matrix. Haxumaem OK, B
cienyoomeM okHe Ha Bkiaake Quick xnukaem no xHonke Correlations. B pesynbrare nomydaem
MaTpHILy MapHBIX KOYPHUIIUEHTOB KOPPEISIHH, 3alTUCAaHHYIO B TaOwHIIe 3.

Tabmnuua 3 — Mar

puIla MAapHBIX K03()(GUIIMEHTOB KOppEsIIuN

Maiil |Urwonbl |Maprt | AuBaps |Maii2 |Hions2 |Uronsl |Asrl |Hrons2 | ABr2 | Ypox
Maiil |1,00 0,48 [0,57 |0,55 0,43 |-0,26 |[-0,10 |-0,67 (0,15 0,30 |0,06
Wiwonsl [0,48 [1,00 (0,16 |0,15 0,07 10,66 (0,72 0,04 |-0,30 |-0,18 |-0,32
Mapt |0,57 0,16 1,00 10,87 -0,24 |-048 (0,06 |[-0,06 (0,11 |0,18 |0,27
Ansaps (0,55 (0,15 10,87 |1,00 0,02 |-0,34 (0,12 |-0,04 [-0,01 |-0,03 |0,56
Maii2 (0,43 [0,07 |-0,24 {0,02 1,00 |-0,05 |-0,14 |-0,65 [-0,16 0,04 0,36
Wwonp2 |-0,26 (0,66 |-0,48 |-0,34 |-0,05 [1,00 (0,75 0,48 |-0,43 |[-0,54 |-0,34
Wrwonsl |-0,10 (0,72 10,06 (0,12 -0,14 10,75 1,00 |0,56 |-0,58 |-0,52 [-0,06
Aprl |-0,67 (0,04 |-0,06|-0,04 |-0,65 (0,48 [0,56 |[1,00 |-0,08 |[-0,49 |-0,19
Wrwoms2 0,15 (-0,30 (0,11 (-0,01 |-0,16 (-0,43 |-0,58 |-0,08 {1,00 0,59 |-0,48
Apr2 0,30 |-0,18 0,18 |-0,03 0,04 |[-0,54 |-0,52 |[-0,49 [0,59 |[1,00 |-0,24
Ypox (0,06 [-0,32 (0,27 [0,56 0,36 |-0,34 |(-0,06 |-0,19 [-0,48 |-0,24 |1,00
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OnHUM U3 OCHOBHBIX TNPEnsATCTBUH 3(P(EKTUBHOIO MPUMEHEHHS MHOXECTBEHHOTO
PErpecCMOHHOTO aHalu3a SBJSIETCS KOJUIMHEAPHOCTh WM MYJIbTHKOJUIMHEAPHOCTb, KOTOpas
BO3HHUKACT B ClIy4dasdaX CYIICCTBOBAHUA OOCTATOYHO TCCHBIX JIMHEHMHBIX CTAaTUCTUYECKUX CBA3EH
MEXIy OOBSACHSIOIIMMHU MEpeMEeHHbIMH. Ecnu 1Be mNepeMeHHble HaXOASATCs MEXIy coOoil B
JIMHENHON 3aBUCUMOCTH, TO T'OBOPSAT, YTO OHHU KOJUIMHCAPHBI.

O HamMuuu MYJIBTUKOJUIMHEAPHOCTH (PAaKTOPOB TOBOPST, Korjaa Oojee dem 1Ba ¢akrtopa
CBSI3aHBl MEXIYy COOOH JIMHEHHOH 3aBHCHMOCTBIO, T.€. UMEET MECTO COBOKYIIHOE BO3JEHCTBHE
dakTopoB npyr Ha apyra. [IocKoJIbKY OJTHUM W3 YCJIOBHM MOCTPOCHUSI MHOKECTBEHHOHN perpeccuu
SBIISICTCS. HE3aBUCUMOCTH JIeHCTBUS (DaKTOPOB, TO €ClU (PaKTOPHI SIBHO KOJTMHEAPHBI, TO OJUH M3
HUX PEKOMEHJIyeTCs MCKJIIYHUTh U3 perpeccuu. [Ipeamouyrenune mpu 3ToM oTAaeTca He (axkTopy,
0oJiee TECHO CBA3aHHOMY C PE3yJIbTaTOM, a TOMY (haKTOpy, KOTOPBIH P JOCTATOYHO TECHOU CBSI3U
C pe3y/ibTaTOM UMEET HAaUMEHBIIYIO0 TECHOTY CBSI3U C APYTUMHU (PAKTOPAMHU.

TOYHBIX KOJMYECTBEHHBIX KpUTCPUCB [Jid OHNPCACICHUA HaAJIW4YUA WIHX OTCYTCTBUA
peaIbHOM MYJIBTUKOJUIMHEAPHOCTH HE CyllecTByeT. TeM He MeHee CYIIEeCTBYIOT HEKOTOphIe
OBPUCTUYECKA PEKOMEHJALMM 110 €€ BBIABICHUIO. B IepByr0 ouepenb aHAIU3UPYIOT MaTpHUIly
NapHBIX KOA(PPHUIIMEHTOB KOppensanuu (Ty €€ dYacTh, KOTOpas OTHOCHUTCS K OOBSCHSIOIINM
NIEPEMEHHBIM).

B »TOM OTHOmIEHMHM CYIIECTBYET psII MHEHHH M O HAIUYUU KOJUIMHEAPHOCTH

(MyJIBTUKOJUTMHEAPHOCTH) TOBOPAT B Cilydae, eciu: Kod(hGHUIueHT nmapHoi Koppensiun /. X%

IMPUHUMACT 3HAYCHHUC:

a) rxl-xj = 0571);
0) |7, >0,75-0,80;
B) > 0,80.

B Ttabnume 3 kupHBIM mpudTOM BBACNEHBI 3HAYCHUS IMAPHOM KOPPEINSAIUU IS
MYJbTUKOJUIMHEAPHBIX ~ (AKTOpOB  (COrJIaCHO TpEeTheMy IMOAXOAY, IPEBBIIICHHE MapHbIM
K0P pHLIHEeHTOM KOoppesiuuu BenuduHsl 0,8).

B manHOM ciydae MbI HCKITIOUMM (hakTop «Maiil» (cpemHeMecsYHbIN 3amac Bjard B MOYBE B
Mae), TaKk KaK Cpelld pacCMaTpUBAEMBIX (PaKTOPHBIX MPU3HAKOB OH OKa3bIBAET HA YPOXKAWHOCTH
HauMeHblllee BiusHHE (KodpdunueHT mnapHo koppensiuu coctaBiusier 0,06). Kpome Toro,
UCKJTIOYAeM M3 TIOCIEAYIOUIET0 PacCMOTpPeHHs U (AaKTOp «MapT» (BbICOTa CHEXHOTO IOKPOBa B
MapTe), Tak Kak O3TOT ()aKTOp MYJIbTUKOJUIMHEApeH ¢ (DaKTOpOM «sIHBapb» U OKa3blBaeT Ha
pe3ybTaTUBHBIA IOKa3aTelb MeEHbIIee BO3ACHCTBHE (KOI(P(UIMEHT MapHOW KOppesIuu
cocrasset 0,27).

st aToro Haxkumaem B padoueil kuure (Workbook 1) na xknonky Review descriptive
statistics (pucynok 37).

vanable | | | | | | | | |

Maii 1 [ 10000000 0483763 0570912) 0545482 04266586) -0251372) 0.101023] -0571751] 0,146376) 0 297052
MriHE 1 0483769 1000000 0158913 0154262 0072717 0ORS6E04| 07172540 0038958 -0,295458 -0,181244
Mapt 0570912 0158913 1,000000 0866564 0235814 0481835 0056508 -0,057589 0111148 0184477
HHEape 0545432 0154262 0866564 10000000 0019875 -0,336605 0,121914) -0,036313 -0,007846 -0 ,033635
Ma 2 0426666 0072717 0235814 0,019878 1,000000 -0,050023 -0,138375 0548862 -0,157916 0039565
WiiHe 2 02613720 0RS6RD4 | -0,481835) -0,336R05 0050023 1,0000000 0749561 0475646 -0 434885 -0 544530
Wrank 1 01010230 0717254 0056508, 0121914 0138375 0,749561 10000000 0560622 -0 554993 -0 521962
Aeryct 1 OB71751) 00389558 -0,057589 -0036313) 0648862 04756460 045606270 1,000000 -0081330) -0 456425
Wione 2 0,145376 0299458 0111148 0007845 0,157916 0434885 0564995 -0,081380 1000000 0591990
Apryct 2 0297052 -0,181244) 0184477 -0,033638| 0039555 -0544530) -0 521962 -0 4864250 0591990 1000000
YpoxaRHOCTE 0058179 -0 322267 0,266107) 0556875 0363554 -0,338616| -0056491| -0,186671) -0 480937 -0 242002

Pucynok 37 — Pabouast KHUTA C TaHHBIMU
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B otkpriBmiemcst okae HaxxumaeM Cancel (OTmena), 3areM Kiukaem 1o kHonke Variables
u B cnenytomeM okHe Select Dependent and independent variable list B mpaBom ctonbie
WCKIII0OYaeM W3 BBIJICJICHHBIX MEpeMeHHbIX, HaxaB kiaBuimry Ctrl, dakTopsl «mait 1» u «mapT»

(pucynox 38).

Select dependent and independent variable lists:

| 1-Hpocaiinoors | 1-dpowainncTe
2 ati 1
3-MioHe 1 3-MioHe 1
4-MapT
A-AHEape
5-tdati 2
7-MioHe 2
A-Hione 1
-AerycT 1
10-Hione 2
11-48ryct 2

Cancel

Select.-’-‘«lll Spleadl Zoom | Select.t‘-\lll Spread Zoom

Dependent var. [or list for batch): |ndependent vanable list:
|1 |3 511

Pucynoxk 38 — Tabnuia ¢ HCKITFOYSHHBIMH (paKTOpPaMH «Maid 1» 1 «MapT»

Haxumaem OK, cHuMaeM ranouky c nyHkta Review descriptive statistics, Haxxumaem OK,
a 3areM Summary: regression results.

B pesynbrate momydyaeM [Be TaOMUYKH: OLIEHEHHbIE IapamMeTpbl MOJEIH M OCHOBHBIE
MOKa3aTesu aJIeKBaTHOCTH IMOCTPOEHUS PErpecCHu.

YroObl MPOCMOTPETh TMOKA3aTelIH aJEKBAaTHOCTH MOCTPOCHHS MOJIENH HEoOXOIuMO B
paboueli KHUTE TMEepelTH Ha BKIAAKy Summary statistics (pucynok 39) um 3ammcath JaHHBIE B
OTJENbHYIO TabuIy 4.

summary Statistics; DY Ypoxainocte (Spreadsheet] sta)
Value
Statistic
Multiple R [ 0, 990555
Multiple R? 0931261
Adjusted R?
FiB.1)
P
oStd.Err. of Estimate

Pucynox 39 — [TokazaTenu agekBaTHOCTH MOCTPOCHUS MOAEIH

Ta6mmma 4 — Iloka3zarenu aeKBaTHOCTH MHOKECTBEHHOTO YPAaBHEHHUSI ~ PETPECCUU

3HaueHUe
Multiple R 0,990586
Multiple R? 0,981261
Adjusted R? 0,831347
F (8,1) 6,545517
P 0,293901
Std.Err.of Estimate | 2,244217

Multiple R (MHoOXecTBeHHbIH KOI((OUIIMEHT KOPpeNsuK) sBIsSeTca 00001IeHreM
ko3 durmenTa TUHEHHOW MapHON KOPPEISIIIUU W OTPaKaeT TECHOTY CBSI3M MEXIY 3aBHCHUMOM
MePEMEHHON U OJHOBPEMEHHO BCEMU YUYTEHHBIMHM B MOJEIM HE3aBUCUMBIMHU IE€PEMEHHBIMHU.
MHOXeCTBEHHBIN KO3(DPHUITMEHT KOPPENSIINN Beeraa HeoTpuiiareseH u uamensercs ot 0 1o 1. Yem
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Oommke 3HaueHne R k 1, Tem Oosee OJHOBPEMEHHOE BIMSHUE OKAa3bIBAIOT HE3aBHCHMBIE
IIEpEMEHHBIE.

B nmanHOM ciydae MHOMECTBEHHBIH Kod(p¢uiment koppemsauuu paseH 0,990586. On
IIOKa3bIBAa€T, 4YTO CBA3b MEXJAYy BapHalueil pe3ylbTaTUBHOIO I0Ka3aTels «ypoXKalHOCTbY» U
Bapuaiei (pakTopHbIX MPU3HAKOB CUIIbHAS.

Multiple R? (MuoxecTBeHHBIH KOAh(HUIIMEHT AETEPMUHAIMKN) H3MEPSET OJI0 TOJHON
BapUaIuy ePEMEHHOH ), 00BACHIEMYI0 MHOXECTBEHHOM perpeccueil. Bennunna nzmensiercs ot 0
no 1.

CornacHo TOTydeHHBIM pe3yinbTataM (Tabmuma 4.4) R’=0,981261, 3T0 CBHAETENBCTBYET O

ToM, yTo 98,13% Bapuanuu nepeMeHHOU «ypOXKailHOCTb» OOBICHIETCS 3a/JelCTBOBAaHHBIMU
daxTopamu.
Adjusted R? (CkoppekTupoBaHHBI KOI(PPUIIMEHT IeTEpMHUHAIIMK) — HEyObIBaromas

(GyHKLUS OT KOJIMUYecTBa (PaKTOPOB, BXOAAIINX B MOJENb. MOXKET ObITh UCIOJIB30BaH JUIsl BbIOOpa
nyumeit moxenu, Adjusted R =0,831347.

F(8,]) — F-cratucruka ®umiepa CIyXUT JUid TPOBEPKH MOJAEIH Ha aJEeKBaTHOCTb.
Heobxomumo comoctaBuTh TabnuuHoe 3HavyeHue F-xpurtepus mpu o = 0,05 mw vi =8, v, =1 ¢
daktnyeckum 3HaueHueM F(8, 1) = 6,545517. TabGmuunoe 3HaueHue F-kputepus MOXKHO
MMOCMOTPETh B cTaTHuCTUUECKUX Tabnunax CthioneHTa-Ddurnepa Ha nepecedeHnu §8-ro cronodma u 1-
oii crpoku. Ilpu naHHBIX ycinoBUsAX TaONMMYHOE 3HAUYeHUE KpHUTepHst cocrasiser 2389, T.e.
nosyyaeM Frabn. > Fdaxkr., cnegoBarenbHO MOJIeNb CTATUCTUUYECKH HE3HAYMMA.

P (BeposiTHOCTB) — eci 3HaUE€HUE BEPOSITHOCTH MEHBIIE TPUHSITOTO 3HAYCHUS o (B HAIIEM
ciydae o = 0,05), TO HyneBas THIOTe3a O PaBEHCTBE BceX KOAI(PPHUIMEHTOB PETrpeccHu HYIIO
orBepraercsa. M3 tabmuusl 4.4 BunHo, uro P > 0,05, ciemoBaTenbHO THIIOTE3a O PAaBEHCTBE BCEX
KO2(PUITMEHTOB pErpeccuu HYJIIO0 HE OTBEPraeTcsl.

UToOBl paccMOTPETh BTOPYIO TaOJHIly, COICPIKAIIYIO IapaMeTpbl MOJENH, ISl 3TOTO
HeoOxoaumo nepeliTu Ha BKiIaKy Regression Summary for Dependent Variable (pucynok 40).

Beta td. Err. B otd. Err. t17 p-level
M=10 of Beta of B
Intercept | 23,9355 14 46361 160353 0,354976
Mione 1 | 0905164 0650849 -0,12230 008794 -1,39074 0396565 B
Aueape | 0821187 0245279 044990 013435 334797 0154731
Ml 2 0220782 0314926 004089 005533 070106 0610747 B
Mwme 2 | 0413965 0511974 008573 0,10603 080857 0567135
Mok 1 0024747 | 0727581 000444 013050 0,03401 0575356 B
Apryct 1 | -0,180180| 0737966 -0,04203 017216 024416 0847547 B
Mione 2 | 0600253 0380995 -1,36796 086528 -1,57547 0,360050
Apryct2 | 0,118772 0249186 038635 081057 047664 0716340 R

Pucynok 40 — Pe3ynbraTel OlleHUBaHUS MHOXKECTBEHHOI'O YPaBHEHUS perpeccun

[lepeHocuM aHHBIE B OTAEIBHYIO TAOIHUILY 5 U IPOBEIEM HEOOXOIUMBIN aHAJIH3.

Tabnmia 5 — Pe3ynbrarsl OlleHUBaHNSI MHOKECTBEHHOTO YPAaBHEHUSI ~ PETPECCHH
bera Std.Err.of Beta B Std.Err.of B t(1) p-level
OTPE30K 23,19355 | 14,46361 1,60358 | 0,354976
WIOHB | -0,905164 0,650849 -0,12230 | 0,08794 -1,39074 | 0,396863
SIHBaph 0,821187 0,245279 0,44990 | 0,13438 3,34797 | 0,184781
Maii2 0,220782 0,314926 0,04089 | 0,05833 0,70106 | 0,610747
WIOHB2 0,413965 0,511974 0,08573 | 0,10603 0,80857 | 0,567135
110Jb 1 0,024747 0,727581 0,00444 | 0,13050 0,03401 | 0,978356
aBrl -0,180180 0,737966 -0,04203 | 0,17216 -0,24416 | 0,847547
UI0JIb2 -0,600253 0,380998 -1,36796 | 0,86828 -1,57547 | 0,360050
aBr2 0,118772 0,249186 0,38635 | 0,81057 0,47664 | 0,716840
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PaccMoTpuM pe3ynbTarhl OICHKM MapaMeTpOB YpaBHEHHUS perpeccuu mo croiudmam. B
MIEPBOM CTOJIONIE TIepeunciIeHbl WieHbl perpeccuonHoro ypaBHeHus:, OTPE30OK — cBoOGonHbIi uieH
YpaBHEHHUS.

Bo Bropom ctonbie (bera) comepxarcst f-xkodddunmieHTsl. OHU SIBISIOTCS a0CTPaKTHBIMU
BCIIMYMHAMHU, YKa3bIBAIOIIUMU Ha CKOJIBKO CPCAHCKBAAPATUYCCKUX OTKJIOHEHHUN YBCIUUYUTCA
3aBUCHMAas TEPEMEHHas MPU HM3MEHEHUH COOTBETCTBYIONIEH HE3aBUCUMOW MEepeMeHHOM Ha 1
CpeIHEKBaIpaTHUECKOe OTKJIOHEeHHWe. Ha TmpakTuke MaHHBI [OKa3aTrelb WCIONb3yeTCs s
BBISIBJICHUS (PaKTOpa, OKa3bIBAIOIIEr0 Hauboblllee BIMSHIE Ha 3aBUCUMYIO IIepeMeHHY0. B Hamem
cjrydace HaI/I6OHBI_Hee (HOHO)I(I/ITCJIBHOC) BJIMAHUC OKAa3bIBACT IIOKA3aTCJIb <«SHBAPb» — BBICOTA
CHEXHOTO TIOKpoBa B sitHBape (f = 0,821187).

B uerBepToM ctonbie (B) comepkarcst 3HaUCHUS TapaMETPOB PErPECCHOHHOTO YPABHEHHSI.
TakxuMm o0pa3om, MbI TOIY4HIIU CIIEYyIOIIee YpaBHEHNUE:

y=23,194 - 0,122x, + 0,450x4 + 0,04 1x5 + 0,086x¢ + 0,004x7 —
—0,042xg — 1,368x9 + 0,386x1,. (7)

[Tonmy4yeHHble 3HaYeHHs] MOXKHO HHTEPIPETHPOBATH TakuM obOpaszom: Eciu mpu mpoumx
paBHBIX ycloBusx (a; = -0,122) 3anac Bjaaru B METPOBOM CJIO€ TMTOYBHI B HIOHE YBEIIUYUTCS Ha 1 MM,
TO ypokailHOCTh ymenbmmutcs Ha 0,122 m/ra. [lyis derBeproro mapaMmerpa: €clid MpU MPOUYUX
paBHBIX ycnoBusx (as = 0,450) BhICOTA CHEXHOTO IMOKpPOBA B sIHBApE yBEIMUYUTCS Ha 1 MM, TO
ypoxkaitHocTh yBenmuuuthbes Ha 0,450 1/ra. AHaJOTMYHO, MOXKHO CJeNaTh BBIBOJBI IO BCEM
OCTaJIbHBIM MapaMeTpaMm MOJTYyYEHHOTO YPAaBHEHUS PETPECCUU.

B msarom cronbue (Std.Err. of B) ykazansl cTanmapTHble OMUOKK KOI(PPHUIIUESHTOB
ypaBHeHUd. CTaHOapTHbIE OIIMOKM IMOKA3bIBAIOT CTAaTHCTUYECKYIO HAJIEKHOCTh KOd((uUIlMEeHTa.
3Ha4YeHUs1 CTAaHJAPTHBIX OIIUOOK MCTIOIB3YIOTCS IS TOCTPOSHHSI JOBEPUTEIbHBIX HHTEPBAJIOB.

t(1) — BBIBOAUT pacyeTHOe 3HaueHue t-ctatucTuku CThrofeHTa. Ee 3HaueHne UCmoab3yeTcs
JUIS TIPOBEPKH 3HAYUMOCTH COOTBETCTBYIOIIETO KOX(PQUIMEHTa IIyTeM CPaBHEHUS C HHUM
TabnuaHoro 3HaYeHus t-kpurepus npu a = 0,05 u df = 1. /lannoe 3Havenne paBuo 12,706, cpaBHIM
€ro C PaCYeTHBIMU 3HAUYECHUSMHU:

ao=11,60358| < 12,706 — mapamMeTp CTAaTUCTUICCKHA HE3HAUHM;

a>=1-1,39074| < 12,706 — napameTp CTaTUCTUYECKH HE3HAUNM;

as=13,34797| < 12,706 — mapaMeTp CTaTUCTUIECKHU HE3HAUHM;

as=10,70106| < 12,706 — mapaMeTp CTaTUCTUYECKH HE3HAUNM;

as=10,80857| < 12,706 — mapaMeTp CTaTUCTUICCKHA HE3HAUHM;

a7=10,03401| < 12,706 — mapaMeTp CTaTUCTUYECKH HE3HAUNM;

ag=1-0,24416| < 12,706 — mapamMeTp CTaTUCTHYECCKU HE3HAUNM;

a9 =1-1,57547| < 12,706 — napameTp CTaTUCTUYECKH HE3HAUNM;

ajo=10,47664| < 12,706 — mapaMeTp CTaTUCTHYECCKN HE3HAUUM.

[Tonmy4yeHHass MHOXXECTBEHHAs! PErPECCHOHHAsE MOJIENIb HE3HAYMMa 110 BCeM MapaMerpaM. B
3TOM ciTy4yae, He0OXOAMMO UCKIIOUYUTh U3 PACCMOTPEHUS (PaKTOp «HIOJb 1» (KOJIMYECTBO OCAIKOB B
UI0JIE), TaK KaK CpeAM paccMaTpUBaEMBbIX (PaKTOPHBIX MPU3HAKOB OH OKAa3bIBAE€T Ha YPOXKAWHOCTH
HauMenbiniee BiusHUE (t = 0,03401) w TOBTOPUTH ONMHUCAHHBIE OINEpalid CHadana (Claemayer
OTMETHTb, YTO JAAHHBIA (PAKTOP MOKHO OBLIO MCKIIIOYHTH €Ille Ha MepBOM dTare (CTp.84), Tak Kak
KO2(DPUITMEHT MapHON KOPPEIAIUU MEXAY «HIONb1» U «utoyb2» paBeH 0,75 U MeXIy «utoiibly» u
«utonb2» paseH 0,72, a psan uccriemoBaTeneil cyuTaeT, 4to (akTopbl OyAyT KOJUTMHEApHBI, €CIU
KO3 puIMeHT mapHOU KOppessuu npesbimaeT 3nauenue 0,7).

B pe3ynbrare nmonyunm 3Hau€HUs, 3alMCaHHbIE B TAOIHIIE 6.

B nanHOM ciiyuae MHOXKeCTBEHHBIH KO3 dummeHT koppensuuu paBeH 0,99058, T.e. cBs3b
MEXIy Bapualueil pe3yJabTaTUBHOTO IMOKa3aTelsl «ypOXXaHOCTb» M BapHauuedl (QaKTOPHBIX
MPU3HAKOB CUJIbHAS.

Multiple R? = 0,98124, 310 cBUaeTENbCTBYET O TOM, uTo 98,12% Bapmanuu nepeMeHHON
«ypOXaitHOCTb» 00bACHSAETCA 3a/IeHCTBOBAaHHBIMU (DaKTOPAMHU.
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Adjusted R? = 0,91558,

Tabmuma 6 — [Mokazarenu aqeKBaTHOCTH MHOKECTBEHHOTO YPaBHEHUSI PErpeccuu

3HadueHHne
VYMHOkeHue R 0,99058
Multiple R? 0,98124
Adjusted R? 0,91558
F (7,2) 14,94357
P 0,06414
Std.Err.of Estimate | 1,58782

F(7,2) — mpu nmaHHBIX YCJIOBHMSIX TaOJMYHOE 3HAYeHUE KpUTepusi coctaBiser 19,35, T.e.
nony4yaeM Frabia. > Fgaxr., cienoBaTenbHO MOJIEb CTAaTUCTUYECKH HE3HAUMMA.
PaccmoTrpum Tabnuiry 7, comeprkaniyro mapameTpbl MOJICIH.

Tabmmia 7 — Pe3ynbTrarsl OIleHUBaHMS MHOYKECTBEHHOTO YPABHEHUSI  PETPECCHU
bera Std.Err.of Beta B Std.Err.of B t(2) p-level
OTPE30K 23,23202 | 10,20188 2,27723 | 0,150487
WIOHB | -0,885918 0,227523 -0,11970 | 0,03074 -3,89376 | 0,060075
SITHBAph 0,819181 0,168444 0,44880 | 0,09228 4,86323 | 0,039776
Maii2 0,228317 0,158372 0,04229 | 0,02933 1,44165 | 0,286132
WIOHB2 0,405791 0,319842 0,08404 | 0,06624 1,26872 | 0,332219
aBrl -0,157604 0,228197 -0,03677 | 0,05324 -0,69065 | 0,561171
UI0JIb2 -0,611559 0,131717 -1,39372 | 0,30018 -4,64298 | 0,043391
aBr2 0,122202 0,161226 0,39750 | 0,52444 0,75795 |0,527614

PaccmoTpuMm pe3ynbTaThl OIIEHKH MapaMeTpOB ypaBHEHHUs perpeccuu Mo cronbuam. Bo
BropoMm crouidrie (bera) comepxkarcs f-xkoddduimeHTs, B HaIIEeM cliydae HauOobIee
(MOMOXKUTENBFHOE) BIMSHUE OKAa3bIBaeT IOKA3aTellb <«SIHBAph» — BBICOTA CHEXHOTO TMOKPOBa B
saBape (5 = 0,819181).

B uerBepToM ctonbie (B) comepkarcst 3HaUCHUS TapaMeTPOB PErPECCHOHHOTO YPABHEHHSI.
Takum 00pa3oM, MBI TIOTYYHITH CIIEIYIOIIEe YpaBHEHHE:

y=23,232 — 0,120x, + 0,449x, + 0,042xs + 0,084x5 — 0,03 7x5 —
— 1,394x9+ 0,398x1o. (8)

t(2) — pacuetHoe 3HaueHue t-crarucTuku CThiofeHTa paBHO 4,3020; cpaBHHUM e€ro c
pacyeTHBIMU 3HAYCHUSMU:

ao=12,27723| <4,3020- mapameTp CTAaTUCTUYECKHA HE3HAUHM;

a>=1-3,89376 |< 4,3020- mapaMeTp CTATUCTHUECKU HE3HAUHM;

as=|4,86323| > 4,3020- mapamMeTp CTaTUCTUYECKH 3HAYUM;

as=11,26872| <4,3020- mapameTp CTaTUCTUYECKU HE3HAUNM;

as=11,44165| <4,3020- mapameTp CTaTUCTUYECKH HE3HAYUM;

ag=1-0,69065| < 4,3020- mapaMeTp CTATUCTHYECKU HE3HAYMM;

ao=|-4,64298| > 4,3020- mapaMeTp CTAaTUCTUICCKU 3HAUHM;

aio=10,75795| < 4,3020- mapaMeTp CTATUCTUYECKU HE3HAYHM.

[TomydeHHass MHOXECTBEHHasl PETPECCHOHHAs MOJAETh HMMEET IapaMeTphl, KOTOpbIE
CTaTUCTHYECKU HE3HAYMMBI. B 3TOM ciyuae, HEOOX0OAMMO UCKIIOUUTH U3 PAcCCMOTpeHUs (hakTop
«aBryct2» (cpemHemecsyHas TeMmIepaTypa B aBrycTe), TaK Kak Cpead paccMaTpPHBAaEMBIX
(akTOPHBIX NPHU3HAKOB OH OKa3bIBAE€T Ha YpOXKalHOCTb HamMeHbllee BiusHue (t = 0,75795) u
TIOBTOPUTH ONMICAHHBIC OTIEPAIIUU CHaYasa.
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B pe3ynbrare nmonyunm 3Hau€HUs, 3alMCaHHbIE B TaOIHIIE 8.

Tabmuia 8 — [Nokazarenu aqeKBaTHOCTH MHOYKECTBEHHOTO YPaBHEHHSI PETPECCHU

3HadueHHne
VYMHOkeHue R 0,98785
Multiple R? 0,97585
Adjusted R? 0,92755
F (6,3) 20,20406
P 0,01595
Std.Err.of Estimate | 1,47091

B nanHOM ciyuae MHOXKeCTBEHHBIM KO3 dummeHT koppensuuu paBeH 0,98785, T.e. cBs3b
MEXIy Bapualueil pe3yJabTaTUBHOTO IMOKa3aTels «ypOXXaHOCTb» M BapHauuedl (QaKTOPHBIX
MPU3HAKOB CHJIbHAS.

Multiple R? = 0,97585, 310 cBUAETENLCTBYET O TOM, uTO 97,59% Bapuanuu nepeMeHHON
«ypOXaitHOCTb» 00bACHSAETCA 3a/IeHCTBOBAaHHBIMU (DaKTOPAMHU.

Adjusted R? =0,92755.

F(6,3) — mpu maHHBIX YCIOBHSX TaOJMYHOE 3HAUECHHUE KPHUTEpUsl COCTaBisieT 8,94, T.e.

nony4yaeM Fra6ia. < Fgaxr., cienoBarenbHO MO/IETb CTATUCTUYECKH 3HAUUMA.
PaccmoTtpum Tabnuiry 9, comeprkantyro napameTpsl Mojaenu (8).
Tabnuua 9 — Pe3ynbpTaThl O1leHUBAHUSI MHOKECTBEHHOT'O YPABHEHUSI PErpeccuu

bera Std.Err.of Beta B Std.Err.of B t(3) p-level
OTPE30K 28,97959 | 6,322205 4,58378 | 0,019497
UIOHB | -0,832092 0,200241 -0,11242 | 0,027054 -4,15546 | 0,025337
SIHBaph 0,779062 0,148138 0,42682 | 0,081160 5,25904 | 0,013394
Maii2 0,214454 0,145729 0,03972 | 0,026992 1,47159 | 0,237515
WIOHB2 0,324725 0,279236 0,06725 | 0,057829 1,16291 | 0,328962
anrl -0,187110 0,208297 -0,04365 | 0,048594 -0,89829 | 0,435232
UI0JIb2 -0,563312 0,106824 -1,28377 | 0,243449 -5,27326 | 0,013295

PaccMoTpuM pe3ynbTaThl OLEHKH ITapamMeTpoB YpaBHEHHUs perpeccHd mo crojoduam. Bo
BTopoM cronbue (bera) comepxkarcs f-koad@uUIMEHTH, B HameMm cliydae HauOoubliee
(TTOJIOKUTENFHOE) BIMSIHME OKAa3bIBAeT ITOKA3aTellb «SIHBapb» — BBICOTA CHEXXHOTO TOKPOBa B
stBape (f = 0,779062).

B getBepTom cronbiie (B) comeprkarcs 3HaueHUS apaMeTPOB PETPECCUOHHOTO YPaBHEHHUS.
Taxum 06pa3oM, MBI TOIYUNIIH CIIEYIOIIee YpaBHEHHE:

¥ =28,980 - 0,112x; + 0,427x4+ 0,040xs5 + 0,067xs — 0,044x5 — 1,284xq. 9)

t(3) — pacuerHoe 3HaueHue t-cratucTuku CrbloseHTa paBHO 3,1820; cpaBHMM €ro c
pacueTHBIMM 3HAYCHUSAMU:

ao= |4,58378| > 3,1820- mapameTp CTAaTUCTUYECKU 3HAUNM;

a, = |-4,15546| > 3,1820- mapaMeTp CTaTUCTUICCKU 3HAYHM;

as=15,25904| > 3,1820- mapameTp CTAaTUCTUYECKU 3HAUNUM;

as=11,47159| < 3,1820- mapameTp CTAaTUCTUYECKHA HE3HAUHM;

as=11,16291| < 3,1820- mapameTp CTaTUCTUYECKU HE3HAUNM;

ag=1-0,89829| < 3,1820- mapamMeTp CTaTUCTUYECKHU HE3HAUHM;

a9 =1-5,27326| > 3,1820- mapaMeTp CTATUCTHUECKU 3HAUUM.

[TomyyeHHass MHOXECTBEHHas PErpecCUOHHAs MOJAEIb MMEeT MapaMeTpbl, KOTOpbIe
CTaTUCTHYECKU HE3HauuMbl. B 3TOM ciydae, HEOOXOIMMO UCKIIOUYHUTH U3 paccMOTpeHus (pakrop
«UIOHB2» (KOJIMYECTBO OCAJKOB B MIOHE), TAK KaK CPEIH pacCMaTPUBAEMBIX (PaKTOPHBIX IPU3HAKOB

145



OH OKa3bIBaeT Ha ypO’KaHOCTb HamMeHbllee BiugHuE (t = 1,16291) u MOBTOpPUTH ONUCaHHBIE
olepalyy CHavaa.
B pesynbrare nonyunm cneayromue nokasarenu (tadiuna 10).

Tabmuma 10 — IToka3aTenu ageKBaTHOCTH MHOKECTBEHHOTO YPaBHEHHUS PETPECCHH

3HadyeHHne
VYMHOkeHue R 0,98233
Multiple R? 0,96496
Adjusted R? 0,92117
F(5.4) 22,03350
P 0,00518
Std.Err.of Estimate | 1,53433

B nanHOM ciyuae MHOXKeCTBEHHBIH KO3 dummeHT koppensuuu paBeH 0,98233, T.e. cBs3b
MEXIy Bapualueil pe3yJabTaTUBHOTO IMOKa3aTelsl «ypOXXaHOCTb» M BapHauuedl (QaKTOPHBIX
IIPU3HAKOB CUJIbHASL.

Multiple R? = 0,96496, 310 cBUAETENLCTBYET O TOM, uTO 96,50% Bapuanuu nepeMeHHON
«ypOXaitHOCTb» 00bACHSAETCA 3a/IeHCTBOBAaHHBIMU (DaKTOPAMHU.

Adjusted R? =0,92117.

F(5,4) — npu nmaHHBIX YCIOBHSX TaOJMYHOE 3HAYEHUE KPHUTEPUsI COCTABISIET 6,26, T.e.

nony4yaeM Fra0ia. < Fgaxr., cienoBarenbHO MO/IETb CTATUCTUYECKH 3HAUMMA.
Pesynbrarhl onieHMBaHus NpeACcTaBiIeHbI B Ta0auIe 11.

Ta6muma 11 — Pe3ynbrarhl olleHHBaHNS MHOYKECTBEHHOTO YPAaBHEHUSI PETPECCUU

bera Std.Err.of Beta B Std.Err.of B t(4) p-level
OTPE30K 31,34691 | 6,243567 5,02067 | 0,007382
WIOHB | -0,627341 0,099487 -0,08476 | 0,013442 -6,30577 | 0,003234
STHBApb 0,643099 0,094891 0,35233 | 0,051987 6,77727 | 0,002474
Mai2 0,305482 0,128222 0,05658 | 0,023749 2,38244 | 0,075788
anrl 0,009360 0,127091 0,00218 | 0,029649 0,07364 | 0,944829
UI0JIb2 -0,614124 0,101682 -1,39957 | 0,231731 -6,03964 | 0,003790

PaccmoTpuM pe3ysibTaThl OLIGHKH MapaMeTpoB ypaBHEHHUs perpeccud Mo cronbuam. Bo
BTopoM cronbue (bera) comepxkarcs f-koad¢uUIMEHTH, B HameMm cliydae HauOoubliee
(MOOXKUTENBbHOE) BIUSHIE OKa3bIBAET NIOKA3aTENb «IHBAPh) - BHICOTA CHEXKHOIO ITOKPOBA B SIHBAPE
(# =10,643099).

B getBepToMm cronbiie (B) comeprkarcs 3HaueHUs apaMeTPOB PETPECCUOHHOTO YPaBHEHUS.
Taxum 0O6pa3oM, MBI TOIYUWIIH CIIEAYIOIIee YpaBHEHHE:

y=31,347 — 0,085x; + 0,352x4 + 0,057x5 + 0,002xg — 1,400xy. (10)

t(4) — pacuerHoe 3HaueHue t-cratuctuku CrTbiofeHTa paBHO 2,7760; cpaBHUM €ro ¢
pacyeTHBIMH 3HAUEHUSMU:

ao=15,02067| > 2,7760 — mapaMeTp CTaTUCTHYECKH 3HAUUM;

a,=1-6,30577| > 2,7760 — mapaMeTp CTaTUCTHYECKH 3HAUNM;

as=16,77727| > 2,7760 — mapaMeTp CTaTUCTHYECKHU 3HAUUM;

as=2,38244| < 2,7760 — mapaMeTp CTAaTUCTUIECKHA HE3HAUHM;

ag=10,07364| < 2,7760 — mapameTp CTaTUCTUYECKH HE3HAUNM;

a9 =1-6,03964| > 2,7760 — mapameTp CTaTUCTHYECKHU 3HAYNM.

[Tomy4yeHHass MHOXECTBEHHasl PETrPEeCCHOHHAs MOJAETb MMEET IapaMeTphbl, KOTOpbIE
CTaTHUCTUYECKU HE3HAYuMbl. B 3TOM ciyyae, HEOOXOAMMO HCKIIIOYUTH U3 pacCMOTpeHHs (aKkTop
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«aBryctl» (KOMMYECTBO OCAIKOB B aBIYCTE), TaK KaK Cpeau pacCMaTpUBaeMbIX (HaKTOPHBIX
MIPU3HAKOB OH OKa3bIBa€T Ha ypokKaliHOCTh HamMmeHblnee BiusHue (t = 0,07364) u mOBTOPUTH
OTIMCAHHBIE ONEPAIUY CHAYasa.

B pesynbpTare mosyunm ciieyroniue mokasarenu aaekBaTHOCTH (Tabmwmia 12).

Tabmuma 12 — ITokazaTenu ageKBaTHOCTH MHOKECTBEHHOTO YPaBHEHHUS PETPECCHU

3HadueHHne
VYMHOkeHue R 0,98230
Multiple R? 0,96492
Adjusted R? 0,93685
F 4,5) 34,37904
P 0,00079
Std.Err.of Estimate | 1,37328

B nanHoM ciiydae MHOKeCTBeHHBIH Kod(hduiueHT xoppensaiuu paseH 0,98230 T.e. cBs3b
MEXIy Bapualueil pe3yJabTaTUBHOTO IMOKa3aTelsl «ypOXXAHOCTb» M BapHauuedl (QaKTOPHBIX
IIPU3HAKOB 10 MPEKHEMY CHIIbHASL.

Multiple R? = 0,96492, 310 cBUAETENLCTBYET O TOM, uTO 96,49% Bapuanuu nepeMeHHON
«ypOXaitHOCTb» 00bACHSAETCA 3a/IeHCTBOBAaHHBIMU (DaKTOPAMHU.

Adjusted R? =0,93685.

F(4,5) — npu nmaHHBIX YCIOBHSX TaOJMYHOE 3HAYEHUE KPHUTEpUsi coctaBisier 5,19, T.e.
nony4yaeM Frabia. < Fgaxr., cienoBarenbHO MO/IETb CTATUCTUYECKH 3HAUMMA.

Pe3ynbrarhl onieHnBaHus IpUBeeHBI B TabmuIe 13.

Ta6mmma 13 — Pe3ynbrarhl olleHHBaHNS MHOYKECTBEHHOTO YPAaBHEHUSI PETPECCUU

bera Std.Err.of Beta B Std.Err.of B t(5) p-level
OTPE30OK 31,55399 | 4,989398 6,32421 | 0,001457
HIOHB | -0,626964 0,088926 -0,08471 | 0,012015 -7,05038 | 0,000887
SIHBaph 0,642814 0,084860 0,35218 | 0,046492 7,57502 | 0,000636
Maii2 0,299126 0,084871 0,05540 | 0,015720 3,52448 | 0,016839
HIOJIB2 -0,615779 0,088758 -1,40334 | 0,202276 -6,93774 | 0,000955

PaccmoTpuMm pe3ynbTaThl OIIEHKH MapaMeTpOB ypaBHEHHUs perpeccuu Mo cronbuam. Bo
BropoMm crosidnie (bera) comepxkarcs f-koddduimeHTs, B HaIIEM cliydae HauOobIee
(MTOIOXKUTENHHOE) BIUSHIE OKAa3bIBACT MIOKA3aTENb «IHBAPHY - BBICOTA CHEXKHOTO ITOKPOBA B SIHBApE
(8 =0,0642814).

B uerBepToM ctonbue (B) comepkarcst 3HaUCHUS TapaMETPOB PErPECCHOHHOTO YPABHEHHSI.
Takum 00pa3oM, MBI TIOYUWIIH CIIEAYIOIIEe YpaBHEHHE:

y=31,554 —0,085x, + 0,352x4 + 0,055x5 — 1,403xo. (11)

TJ€ X, — UIOHb | ; X4 — AHBaph 1 ; x5 — Maii2; xg — UIOJIB2.

t(5) — pacdyerHoe 3HaueHue t-cratucTuku CrbloseHTa paBHO 2,5700; cpaBHMM €ro c
pacueTHBIMM 3HAYCHUSMU:

ao=16,32421| > 2,5700 — mapaMeTp CTaTUCTHUYECKH 3HAUUM;

a,=1|-7,05038| > 2,5700 — mapamMeTp CTaTUCTHYECKH 3HAUNM;

as=17,57502| > 2,5700 — mapaMeTp CTaTUCTHUYECKHU 3HAUUM;

as=3,52448| > 2,5700 — mapaMeTp CTaTUCTUYCCKU 3HAUHM;

a9 = 1-6,93774| > 2,5700 — mapameTp CTaTUCTUYECKHU 3HAYHM.

ITomy4yeHHass CKOpPpEKTUpOBaHHAs MHOXKECTBEHHAs PErpecCHOHHas MOJAENIb 3HaYMMa I10
BceM mnapamerpam. Ilpu sTom mnokasarenn YmHoxenue R, Multiple R? u Adjusted R? B
CKOPPEKTUPOBAaHHOM MOJIENH CHU3UIUCH, a Std.Err. of Estimate Bo3pociio.

147



[Tocnennuit cronben Ttabmuisl (p-level) - mokaspiBaeT BEPOATHOCTh MPUHATH WIH
OTBEPrHYTh TMIIOTE3y O PABEHCTBE HYJIO COOTBETCTBYIOIIEro Kod(duuueHnta. Ecnu 3HaueHue
BEPOSTHOCTH HIDKE YypoBHS 3Haummocth o = 0,05, To rumoresa H, oTBepraercs u
COOTBETCTBYIOIMI Ko3(duuumenT He paBeH Hymo. B Hamem ciaydae, Bce mapameTpsl
CTaTUCTHYECKH 3HAUYUMBI.

Jns  monydeHWsT pacyeTHOW YpOXKAMHOCTH TMOJICTABUM B IOJIYYEHHOE YypaBHEHUE
MHOXecTBeHHOU perpeccun 4.11 ¢pakTuueckue mapameTpsl MOTOIbI 32 UCCIEAYEeMBbIN TEPHO/T:

=31,554-0,085 - 74 + 0,352 - 43,3+ 0,055 - 48 — 1,403 - 22,5=19,6781;

yz =31,554-0,085 - 140 + 0,352 - 41,3+ 0,055 - 39-1,403 - 19 =16,5196;

v3=31,554-0,085 - 85+ 0,352 - 29,3 + 0,055 - 14— 1,403 - 19,9 = 14,6569;

v4=31,554-0,085 - 73 + 0,352 - 60 + 0,055- 27-1,403 - 17,3 =29,9101,;

ys=31,554-0,085 - 160 + 0,352 - 45+ 0,055 - 8 — 1,403 - 19,2 = 14,2084;

Y6 =31,554-0,085 - 164 + 0,352 - 39+ 0,055- 19—1,403 - 15,5 =16,2205;

y7=731,554-0,085 - 100 + 0,352 - 30 + 0,055 - 41 — 1,403 - 21,1 = 13,8617,

=31,554-0,085 - 83 + 0,352 - 44 + 0,055 - 31 — 1,403 - 21,2 =19,5804;

v9=131,554-10,085 - 165 + 0,352 - 49 + 0,055 - 106 — 1,403 - 18,1 = 21,7287,

vi0=31,554-0,085 - 158 + 0,352 - 57+ 0,055 - 2 - 1,403 - 23,3 = 13,9961.

3aTemM mepeHeceM pacueTHble W (aKTHUeCKue 3HadyeHHs B mporpammy Microsoft Excel
(pucyHok 41).

B3 Microsoft Excel - Kuural

@] Main  Mpaeka BuAa BcTaeka  @opWaT  Cepekc JaHHel:  OkHo  CNpaeka

NS HRASRVEI S B S -c-8x M uee [Hivecor
A2 5 A 196781
A& | e [ ¢ | o I E T F [ & [ H [ 1 T 4
Pacyethaa  PakTuyeckan
ypoMaRHOCTE  ypOowaRHoCTE
1
[f20) 19 B751 1Ma
L8] 16,5196 M5
| 4 | 14 B569 a7
E5] 299101 236
| 6 | 14 2084 6.7
| 7 | 16,2205 1M1
| 8 | 13,9961 7
SR 19 5604 13
| 10} 21,7287 14,4
11 138617 54
12

Pucynox 41 — 3anonnenune 3nauenuii B MS Excel

Hanee moctpouM rpaduku (GaKTUUECKOW W PACUCTHOH YpPOKAMHOCTH SPOBOM TMIIICHHIIBI
(pucyHok 42).

35

30
g
= 257
B —— PacuerHas
5 201 YPOXKalHOCTh
g
B 15 7 —=— (bakTHUecKas
2 YPOKANHOCTD
S 10

5

0 T T T T T T T T T

1 2 3 4 5 6 7 8 9 10
HOMep rona

Pucynok 42 — I'paduku pakTHIECKON U pacueTHON YPOKAMHOCTH SIPOBOM TIIICHHUITBI
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CpaBHUM (PaKTHUECKYIO M PACYETHYIO YPOXKalHOCTH SIpOBOM MIEHHIIBI (Tabmumna 4).

Tabnuua 14 — CpaBHeHUE AUHAMUYECKUX PAIOB (PAKTUUECKON U pacyeTHOM yporkaiHOCTel
SIPOBOM MIIIEHUIIBI

No dakTuyeckas Pacuernas OTtkiioHeHne HaKTUIECKUX
roja YpOKalHOCTB, 1/Ta YpOXKalHOCTB, L/Ta 3HA4eHUH OT pacueTHBIX, I|/Ta
1. 11,5 19,68 -8,18
2. 11,5 16,52 -5,02
3. 5,7 14,66 -8,96
4. 23,6 29,91 -6,31
5. 6,7 14,21 -7,51
6. 11,1 16,22 -5,12
7. 7,0 13,86 -6,86
8. 13,0 19,58 -6,58
9. 14,4 21,73 -7,33
10. 54 14,00 -8,60

Ha npoTsokeHun ananmm3upyemoro mnepuoja (pakTUdeckas YpOKaiHOCTh ObUTa MEHBIIE
pacuetHoi. OTkiOHeHHE KojeOnercs oT 5,02 mo 8,96 1 /ra. Takoe OTKIOHEHHE MOXET OBITh
BBI3BAHO HEKAYECTBEHHBIM IMOCEBHBIM (DOHIOM WM HECOONIOACHHEM arpoOTeXHUYECKUX CPOKOB
MeponpusaTiii. CHUXKEHHE (AaKTHUYECKOW YPOXKAWHOCTH TaK)Ke MOXKET OBITh CBS3aHO C THOEIBIO
MIOCEBOB B pe3yJIbTaTe 3acyXW WM YHHUYTOXKEHHUs BpeauTensmu. Ha cHMKeHHe (aKkTUIecKoi
YPOXKaHOCTH HEMaJloe BIUSHUE MOXKET OKa3blBaTh HEXBaTKa (DMHAHCOBBIX CPEACTB, a TaKXKe
HEMHTEHCHUBHBIE TEXHOJIOTMH MPOU3BOJICTBA.

CocTaBUM NMPOrHO3 Ha OCHOBE PACCMOTPEHHUs MAPHOM 3aBUCUMOCTH MEXIY BPEMEHHBIM
dakTOpOM M pacueTHOW ypoxalHOCTbIO. [Ji1 3TOro BoOCHONB3yeMCs ITaHHBIMH TaOmuisl 4.15,
BBIHECEHHBIMU U1 yA00CTBa U3 Tabnuibl 14.

Tabmuma 15 — JlunaMuka pacyeTHOW YpOKalHOCTH SPOBOU MIIICHUIIHI

Howmep rona | Pacuetrnas ypoxaifHOCTb, 11/Ta
1. 19,68
2. 16,52
3. 14,66
4. 29,91
3. 14,21
6. 16,22
7. 13,86
8. 19,58
9. 21,73
10. 14,00

J1st 5TOro OTKpOeM HOBBIH (haiin 1 BHEceM JaHHbIe U3 Tabmuibl 4.15. J{ist aT0oro B riiaBHOM
MeHI0 BeiOupaem Maii — HoBblii (pucyHok 43).
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STICA - Spreadsheet15

” Daiin Mpaeka Bua BrTaka OopMaT CTATHCTHKA [PadicH  MHCTPYMEHTE! [laHHble OkHo oMo
“D =5 | =0 | % By @t ‘ ) |M . AnBAEMTE B KHMrY = /0BSBHMTE B OTHET * | @& n? |
|10 |BIU|§ A oo»o|3ﬁ"i"ﬂ"‘xix7 Yars = Cases *

B Data: Spreadsheet15® (10v by 10c)

1 2 3} 4 5 3 7 g &l 10
Warl War2 Yard Ward Vard Varf War? Vard Ward Yarld

—1

——————
=——— L z:
d

D00 00 0 e L

Pucynoxk 43 — OKHO ¢ 3a110JTHEHHBIMU TaHHBIMU

3areM cpenu KOMaH/1 BEIOMpaeM Crarucruka - JonoJHuTEIBbHBIE
Jluneiinbie/HenuHelinbie Moaein — OCHOBHBIE JIHHeHHbIEe MOAeIH (PUCYHOK 44).

ISTICA - Spreadsheet15

Mafin Mpaska Bua Brraeka ®opMaT  Cratvcteka [padid  WHCTPYMEHTEN  Jaddels OkHo  MoMowe
DER SR Lerad P
Arial | |10 = il OCHOBHAA cTaThoThiaS Tabnkue = " "R" Al ¥=? Wars ¥ Cases v

| MHowecTeeHan perpecca

AEM%E Bl

> AHANW3 BApHaHTOE
HenapameTpHYeCkHE A3HHEIE

HacTpokika pacnpe AensHHa

E
B

AononHHTENEHE S MiHeAHESHENMHERHEIS MOABNH

=
I

MHOroMepHEIE MCCNE A0BATENECKHE METOAR OﬁUﬁu.LEHHbIE NiHefrbig/HenrHeRHbIE noagm

MHAYCTPHANEHEA CTATHCTHES & CHrMa WecTe QCHOBHEIE HOAENK PEMPECCHI

AHAMA3 MOWHOCTH OCHOBHEIE HEMMEHBLIE Y3CTHHHBIE KESADATHEIE MOAENH

WHHOPMALHOHHEA NPOX0AKa

A

KOMNOHEHTEI PasHHLLEL

AHANWE EBIMHEAHHA
CTaTHCTHKE AaHHE: Bnoka

B RN B Ry AT

HenuHeHan ousHka

' ’E STATISTICA Visual Basic PHKCHPOBAHHEIE HEMHHERHEIE PErPECCHI

PEMMCTPAUHOHHO-NMHERHEIA aHaNKE Talnku 4acToTel

-
il ToACUeT BEPOATHOCTH

MporHo3/CERHA BPEMEHH

14 B6
283
1421
16,22

CTPYKTYPHOE MOAENHPOESHHE YPAEHEHHA

[ U e N B I S L N

Pucynok 44 — Be100p OCHOBHBIX JTUHEHHBIX MOJCIICH

B nosiBuBmemcst okne General Linear Models, Beioupaem Simple Regression, 3arem OK
(pucyHok 45).
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STATISTIC, preadsheet15

” ®afin Mpaska Bua Bcrapka ©OpMaT CTaTHCTHIA [padMicd  MHCTPYMEHTb!  JadHble  Okbo  MomMollb

”D =& ‘§@| & B ‘ ) Cu |M 47 fofaenTe & KHHCY * ADEaEMTbBDquT"@K‘”

EE Data: Spreadsheet15* {10v by 10c)

i 2 3 4
“arl War2 Ward Ward

19,68
16,52
14,66

Quick. |

Type of analpsis:

[£2% Dne-way ANDVA

[EE2 Main effects ANDV

£ Factorial ANOVA

Mested design ANOWA

|£2 Huge balanced ANOVA
E Repeated measures ANOVE

@ Multiple regression

E Factorial regression

\ﬁ Palynaomial regression

@ Responze suface regression
by Misture surface regression
@ Analysis of covarance

@ Separate-slopes madel

@I Analysis Wizard
[7 Analysis syritax editor

Use Simple regression to
analyze designs with 2
single continuous predictor
varisble (regressar)

Mitiple dependert warables
can be specified for any
type of analysis. Both
uniariate and mukivariate
resulis are awallable when
multiple dependent variables

Cancel |
@ Options 'l
E Open Data |

I~ wieighted
moments

DF =
& Wl I

are spacified.

\_% Homogeneity-of-slopes madel

General linear models

For refated AMOWA and regression methods, also refer to the Experimental Design and the “anance
Components and hixed-Model ANOVAANC OWA modules

Pucynok 45 — Bei6op metona

3areM HaxuMmaeM KHonky Variables.

Bri6upaem
HE3aBUCUMYIO (TOJIbI) TIEpEMEHHBIE (PUCYHOK 46).

3aBUCUMYI0  (YpOKallHOCTh) U

ISTICA - Spreadsheet15

skin Mpaska Bwa BcTaeka MopmaT CTaTMcTHKE [padmikd  VHCTPymeHTEl  faHHele OkHO  [omMowe

EH SR tRET| o oM

\. AoBSBHTE B kMY = [0BSEMTE B OTHET T | & N2 |

b | iE | Bl w2 vars - Cases -

B GLM Simple Regression: Spreadsheet13
& Data: Spreadsheet15* (10v by 10c)

Duick | Dptions |
@] WVariables |

Select dependent variables and a continuous predictor {covariate): |E||X\

Cancel |

Se\eclA\Il Spread | Zoam | Selecmlll Spread | Zoom

Dependent wariable list:

Predictor variable:

B [

Pucynok 46 — Be16op nepeMeHHBIX

Haxumaem OK.

3areM B TMOSBUBIIEMCS OKHE BBIOMpaeM BKJIQJKy Summary ¥ HaXHUMaeM KHOIKY
Coefficients 1 Whole model R (pucynok 47).
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Tel  faHHele  CkHo  MomMows

¥ 7 AobaEHTe B 0THET T | & 2 |

'2"@ |12f-'ﬂ'|%l #=? Mars * Cases ¥

4.0 .00
00 #.0

EZ GLM Results 1: Spreadsheet1 ! X|

Resids | 1 atrie | Report
Quick Surmnmary | Profiler

letfects |

All effects/Graphs |

iiiii] Qnivariateresultsl B Cell statistics |
Between effect:
B Design termz | [l ‘Whole model R

arh “arB| | B Coefficierts | Bl Estimate |’»i

Alpha values———————

Confidence limits: |.95D
Significance level: I,DED

¥ Moreresultsl & Modifyl Close |

E Options |

Pucynok 47 — Pacuer koo punneHToB
[TosiBUTCSI OKHO, TIPEACTaBICHHOE HAa PUCYHKE 48.

ISTICA - Workbook2* - [Parameter Estimates (Spreadsheet15]]

” File Mpaeka Ewa EBcTasika MopMaT CTaTHOTHKE [padMk  MHCTpwmMeHTel  fdadHble  Wworkbook  OwHo  Momows
”D =& |§ [& | o B | K Cu |M 8% [oBaEHTE B kAMMY »  JoBaBHTE B oT4eT ™ | & k?|
B Ao B m | B e G| 8 vers v cases -

Workbook2* - Parameter Estimates (Spreadsheet15)

Pararmeter Estimates (Spreadsheet1s)
Results 1: Spreadsheet1s Sigma-restricted pararmeterization
Parameter Estimates (Spreadshe Var2 Har2 War2 War2 ‘ -95,00% | +95,00
- Ry gy || Effect Param. | Std.Err t Cnf.Lmt | Cnf L
900 ) Test of 55 Whols Modsl vs, 55 Re Intercept [19.2433303551434) 5358120 0000679 10 36147 | 27,525
- "Warl” -0,21933 0578812 -0,378937 0714594 -1 55408 1,115

Linear Models (GLM) (Spreadshee

| [E] Parameter Estimates (Spreadsheat]S) |[E5] Test of 55 Whole Model vs. 55 Resid 4 | »

Pucynoxk 48 — Onenka napameTpoB

I[HSI Hari1AHOCTU NPCACTAaBUM NJAaHHLIC B BUAC Ta6HI/ILU>I 16.
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Tabnuna 16 — [TapameTpsl HCKOMOTO ypaBHEHHS NTAPHOM JTMHEHHOW  perpeccuu

MNapaMeTn ougHKESET (Spreadsheet])
SiQMa-0rpaHHYEHHAA NapaMETPHIaLAA

ypox | ypow YpOX ypoxe | 95 00% | +3500% | ypox ypox | 95 00% | 495 00%
Jodekt  |Mapamer| Std.En t 1 Cuf.lmt | Crflmt | Beta (™ | StEr? | Coflmt | CofLmt
OTPE30K | 19247381 3 591740 5357398 0000680 1095981 27 A2495
"arl" 021933 0578861 0378904 0714818 -155419 111652 0132777 0350423 0940854 06575300

Koadduunents! paBusl ap= 19,24238, a;=-0,21933.
VYpaBHenue npsimoit umeet Bu: y = 19,24238 — 0,21933x.

Bropas tabnuua B mporpamme OyAeT BBITISACTh TaK, Kak MPEJCTaBICHO Ha pUCYHKe 49.

bTATISTICA - Workbook2* - [Test of 55 Whole Model vs. 55 Residual (Spreadsheet15]]
& Mpaska Bra BoTaeka @opeat CTaTHOTHES TpadMkk  MHCTRYMEHTE  AaHHeie  Workbook ©OkHo  Momowe

= & | S [ | bR | = | &% % AoSaeuTe s kHury v AoBaEMTE B OTUET ‘ @ N2 ‘
W c]fo]|esu ESEE[A2-E[Q ] W8] = TR 8 w7 vers - Cases -

38 Workbook2* - Test of 55 Whole Model vs. 55 Residual (Spreadsheet15)

Test of 35 Whaole Model vs. 33 Residual (Spreadsheet!s) j
Dependnt | Multiple | Multiple | Adjusted S5 df M3

oo L ariable R R? R? Model | Model | Model
Var2 0,132758]0,017633| -0,105163| 3 965537 1/ 3 963837

Linear Maodels (GLM) (Spreadshee
Results 1: Spreadsheet15
Paral i

i

i
ARRERTARKER

v|

Pucynok 49 — [loka3aTenu agekBaTHOCTU U TUCTIEPCUU
bonee narnsgHo oHa nipeAcTaBieHa B Tabmuie 17.

Ta6muma 17 — [Toka3aTenu aiekBaTHOCTH U IUCTIEPCUN YPaBHEHUS perpeccuu
Test of 55 Whale Model va. 55 Residual (Spreadsheet!)

Dependnt | Muowects | Muowecte | Haswaves | 55 df M3 33 df M F P
[1EpEMEHHER R R? R? Monens | Mogens | Mogens | Pesunedr | Peaugedr | Peaugedt
ypoxk 01327770 00176830 -0,105167| 3 365815 13968315 221 1531 8 274413 0143568 0714618

Koaddurnment koppensuun = 0,132777

Multiple R? (xoaddumnuent nerepmunaruu) = 0,017630

SS (O6bsicuennas qucnepcusi) = 3,968815

MS (Ocrarounas nucnepcus) = 3,968815

F-cratuctuka ®@umepa = 0,143568

[TocraBuM B TOJIy4€HHOE YpaBHEHHE BMECTO X TOPSIKOBBIE HOMEpa JIET W IMOJIYYHM
BBIPOBHEHHOE 3HAUYECHHUE PACUETHON ypOXKAUHOCTH SIPOBO MieHulbl 3a 10 jer:

y=19,24238 — 0,21933x;
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y1=19,24238 - 0,21933 - 1 =19,02305;
y2=19,24238 — 0,21933 - 2 = 18,80372;
y3=19,24238 - 0,21933 - 3 = 18,58439;
v4=19,24238 — 0,21933 - 4 = 18,36506;
ys =19,24238 — 0,21933 - 5 = 18,14573;
ve=19,24238 — 0,21933 - 6 = 17,9264,

y7=19,24238 - 0,21933 - 7=17,70707,
ys=19,24238 — 0,21933 - 8 = 17,48774;
yo=19,24238 —0,21933 - 9 =17,26841;

yio=19,24238 — 0,21933 - 10 =17,04908.

3atem no6aBuM ctoibern «BrlpoBHEHHAs YPOKaWHOCTH» B TaOyMIly mporpammbl Microsoft
Excel (pucynok 50).

Microsoft Excel - KHural

@_1 dain [paeka Bua  BcTaeka  MopWaT  Cepelc  JaHHEE  OKHo  Cpaska

=N - N e W -« N = A A N IR N 2 -1
c2 - Fe =19.242358 - 0,21933™

A | B | £ | o | E | F |

PacuetHaa | ®aktuyeckan BreipoenedHan
YPOWARHOCTE | YPOMAAHOCTE | wpOXRaAHOCTE

1

iz 19 5781 115 ___19,02309

L& 16 5196 115 18 80372

EN 14 G563 a7 18 58439

e 29 9101 23F 18,36505

| B | 14 2084 B.7 18,14573

| 7] 16 2205 11,1 17 9264

| 8 | 13 9961 7 17 70707

(222 19 5804 13 17 48774

10| 21 7287 144 17 26841

11 13 8617 54 17 04308

1 12|

13

Pucynox 50 — IToaroroBiieHHbIE JaHHBIE 75 IOCTPOEHUS Tpaduka

[TocTpoum rpaduku pacyeTHONW U BHIPOBHEHHON YpOXKAWHOCTU SPOBOM MIIEHUIIBI (PUCYHOK

51).

35

30 2
. A
5 25 / \
- ——P
0 N acqcTHas
2 W YPOXKaiHOCTh
= 15 < ey \— |~ Buiposuennas
S YPOKAHHOCTH
§~ 10

5

0

1 2 3 4 5 6 7 8 9 10

HOMeEp roja

Pucynok 51 — PacueTHast ¥ BRIpOBHEHHAs YPOKANHOCTD SIPOBOM MIIIEHUIIBI
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JlaHHbBIE pacuyeTHOW M BBIPOBHEHHOHU IO MPSIMOI ypOXKaHOCTH MpEACTaBICHBI B TAaOIUIlE

18.

Ta6muma 18 — JlunamMuka pacdeTHOM U BHIPOBHEHHOHN YPOKAWMHOCTH SPOBOU MIIICHUIIBI

Howmep rona PacueTnas BripoBHEHHast
YPOXKalHOCTh, | YpO>KalHOCTB, 1/Ta
n/ra

1 19,6781 19,02305
2 16,5196 18,80372
3 14,6569 18,58439
4 29,9101 18,36506
5 14,2084 18,14573
6 16,2205 17,9264

7 13,9961 17,70707
8 19,5804 17,48774
9 21,7287 17,26841
10 13,8617 17,04908

Tak kak MPOrHO3MPOBAHME MOXKHO OCYIIECTBIIATH TOJBKO Ha 1/3 OT ucciemyemoro nepuosa, To
Jlajiee COCTaBUM MPOTHO3 YPOXKAHHOCTU Ha cienyrone 3 roga. JJist 3Toro moacTaBuM B MOTYYEHHYIO
dopmyity npsimoit Homepa ster ¢ 11 o 13:

yi1=19,24238 — 0,21933 - 11 = 16,82975;

v12=19,24238 — 0,21933 - 12 =16,61042;

y13=19,24238 — 0,21933 - 13 =16,39109.

3areM HaHeceM Ha PUCYHOK 51 rpaduk IporHo3HON yposkailHOCTH (PHCYHOK 52).

35
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g 25 A —’—PvaeTvHa;I
é 20 A +ypO)I<aI/IHOCTB
3 BeipoBHEeHHAs
% 15 W e YpOXKallHOCTb
§ 10 +HpOI‘H£)3Ha51
> YPOKallHOCTb
5
0

1 23 45 6 7 8 9 1011 12 13

HOMEp roja

Pucynok 52 — [IporHo3Hasi ypo>xaiiHOCTb

Takum  oOpa3oM, UCHOJB3YySl OCHOBHBIE  TOJOXEHHUS  KOPPEISUOHHO-PErPECCHOHHOTO
MOJIEJIMPOBAaHMUS, B YAaCTHOCTH, AJTOPUTM MHOKECTBEHHOH M INapHON KOPPENALHMH, Mbl MOKEM
OCYIIECTBIISITh MPOTHO3UPOBAHUE HAa KPATKOCPOUHBIK M CPETHECPOUHBIN MEepuoj IMpH YCIOBHUU
AKCTPANOJISIIMKM  [TOJIy4YEHHOTO TpEeHJa, TO €CTh COXPaHEHUs YCIOBMM M 3aKOHOMEPHOCTEU
MPOILIOTO Pa3BUTHI UCCIEAYEMOTO SBJIEHUS U Mpoliecca Ha Oyayliee.
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Hcxoanble naHHbIe K 3a1aue 1

Ne prise DEN sherst hlopok firm
Y X1 X2 X3 X4
1 45 20 86 14 0
2 48 20 97 3 1
3 49 20 97 3 1
4 51 20 90 17 0
5 56 30 79 21 0
6 74 30 79 21 0
7 81 30 85 15 1
8 44 40 85 13 1
9 43 40 88 10 1
10 68 40 86 14 1
11 63 40 82 18 0
12 44 40 83 14 1
13 48 40 84 16 0
14 96 40 82 18 1
15 29 40 85 15 0
16 36 50 85 15 0
17 37 60 98 2 1
18 52 60 76 24 0
19 59 70 83 17 1
20 69 70 88 10 1
21 61 70 76 24 0
22 40 80 42 8 1
23 30 80 50 42 0
24 41 40 82 18 0
25 75 20 86 14 0
26 85 30 16 30 1
27 36 40 82 18 1
28 64 30 85 15 1
29 52 80 50 42 0
30 52 40 86 14 1
31 45 40 85 15 1
32 47 15 88 12 1
33 67 20 88 12 1
34 81 30 73 25 1
35 80 20 85 12 1
36 73 20 83 14 1
37 47 20 86 14 0
38 50 40 82 18 0
39 60 20 86 14 0
40 74 40 82 18 0
41 86 40 82 18 0
42 79 20 86 14 0
43 80 40 82 18 0
44 89 50 76 24 0
45 41 70 74 26 0

3. Boino/iHeHHe MHANBHUAYAJIbHOI pacyeTHOH padoThl.
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