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HacToauwee yuyeBHoe nocobue ABNAETCH 4aCTLIO CEPUMN Ha-~
YUHO-METOoANYECcKUX paboT No SHepPreTUHECKOMY MEHEAXKMEHTY.

AKTyanbHOCTL TEMbI 3aKMIOHAETCS B TOM, HTO rpaduieckue
MeTogb o6paboTkn undopMaumM UrpaioT UCKIYUTENBHO
HOonbWYIO POfb B SHEPTETUKE, SKONOIAM, 3KOHOMUKE, a TakXe
8 ApYrux o6nacTax Hayku 1 rMpakTUKu, MMEeoLWnxX aeno ¢ 06o06-
teHneM, obpaboTkoil u aHanM3oM BonbLLINX MaccuBos MHGOP-
Mauum o pasnoobpasHbix ABNeHusx u npoueccax. OQHako, B Ha-
cTosLiee BpeMsa B YKPaMHCKOM HayuHOM n ydueBHON nutepaTtype,
afanTUpPOBaHHOW K aHepreTmyeckon obnactu 3HaHui, Bonpo-
caM knaccudukaumm suaos rpaduyecknx naobpaxeHun ctatm-
CTNHECKUX U OP. AaHHbIX, METOAMKU UX NOCTPOEHUA yHENaeTcs
HEA0CTaTOYHO BHUMAHUS.

[pn Hanucarinym paHHoro y4ebHoro nocobus aBTophl cTa-
BYUAW CBOEN 3a/ia4en 3aN0NHNTL uMeiownitcs rnpoben. B noco-
H6un paccMmaTpuBaeTCA KOMIEKC NPUKAaZiHbiX BONPOCOB, CBSA-
3anHbIX ¢ knaccudukaumeinn, crnocobamu NOCTPOSHUSA U Npume-
HeHneM rpaduyecknx nsobpaxeHnin, Lesblo KOTOPbLIX SBASETCH
06paboTka 1 aHaIN3 KONUYECTBEHHOW UHdOopMaLnm.

Mpy 5TOM K3NaraldTCA OCHOBHLIE NOHATUA, MPUBOAATCH
HeobxoavMble CBEEHUS B ONMCaHNN OCHOBHbIX 3/IEMEHTOB rpa-
dukos, 63 3HAHUS KOTOPbLIX HEBO3MOXHO HE TOLKO MPaBUALHO
noctponTthk ioboe rpadudeckoe n3obpaxeHune, HO U NPaBUNiLHO
ero NpoYnUTaTh M NOHATL. PaccMarpuBaeTca opuruHanbHan aB-
Topckas knaccugnkaumsa OCHOBHbIX BUO,0B rpadukos no gopme
rpadpuyeckoro nsobpaxernns, cnocoby NOCTPCEHWA 1 3aaa4am
n3oBpaxeHusi, TeopeTMYeckne OCHOBbI W TpebosaHus K no-
CTpoeHuio rpadunkos. OnuckiBaloTc 0COOEHHOCTU MEeToaUKM
NOCTPOEHNS OCHOBHLIX BUAOB rpaduKoB, Takux Kak anarpamMmbi
CPaBHEHWA, CTPYKTYPHLIE ANarpamMMbl, AMarpaMmMsl ANHAMMKMN,
AnarpaMimbl PRAOB pacnpenenesmns, B3auMocBsa3anHble rpadu-
KW, rpadpuyeckme U KOHTPONbHbIE KapThl. YKa3biBaloTCA [OCTO-
WMHCTBA U HEQOCTaTKy OCHOBHbLIX BUAOB rpadmkos. Npusoamtca
DOCTAaTOYHOE KONMYECTBO NPUMEPOB N HEOBXOANMEIN CNpaBoy-
HbIR MaTepuan. ManaraioTCs HekoTopbie NpuMmepsl ouwinbok, a
Takxe obuie coBeTbi ApU NOCTPoeHuM rpadnkos. MayderHnio
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yKasaHHbIX BOMPOGCOB NOAYUHEHA CTPYKTypa pabots.. OHa co-
CTOWT U3 NpeamcnoBus, 9 paszfaenoB W NpUIoXeHus. Kaxabii
pasfen CoAepPXWUT HECKONbKO YacTer, KOTOpbie Norn4yecku u
MeTonn4YeckKi CBa3aHbl. B NPpUROoXeHU NpUBoaANTCA pag Npn-
MEpOB HEKOPPEeKTHLIX Fpadukos, obime CoBeThl NPpU NOCTPO-
EHUN N YTeHun rpadukos, psa NPUMepPOoB rpadvkos, NpenHa-
3HAYEHHbIX AN AONOMHUTESNILHOW MNAKICTPAauMM npeabiayLmx
paspenos. B koHue nocobua NpuBOSATCS KJHOYEBLIE TEPMUHDI
v onpepeneHun rpadpudecknx n3oBpaxeHuin, CoOaepPXnTCs crm-
COK nuTepartypbl.

PucyHku 1 Tabanibl NpoHyMepoBaHbt COracHo pasaenam
n HoMmepy B paspene. lNepeas undpa COOTBETCTBYET HOMeEpPY
paspgena, BTOpasi - HOMepy pPUCYHKa.

Hanbonee addekTMBHO pasnuuHble Buabl rpadpuyeckmx
n3obpaxeHnii MOXHO NOCTPOUTL MPW MOMOLLM NEPCOHANRLHOMO
komnsioTepa (MK), B cnyyae, korga nCnonb3yTCS NaKeThl NPpu-
KnagHelx nporpamm (Microsoft office Excel 2000 n gp.). 910
[aeT BOSMOXHOCThL € NerkocTbio CTPOWUTE PA3NUYHLIE Blbl Fpa-
U1KOB NoNbL30BaTEAAMU, KOTOPLIE 3HAKOMb! TOJIBKO G OCHOBaMu
KOMMbIOTEPHOW MPaMOTHOCTU. MeToavka 1 TexHuka NocTpoeHus
rpagpuueckmx naocbpaxeHuii ¢ nomotsio Microsoft office Excel
2000 onucawna B auTeparype [21].

Mpeacrasnsercs, 4To faHHoe y4ebHoe nocobue BypeT rno-
NesHbIM B NpakTn4eckoih paboTe cneunanucTos (MHXeHepos,
DHEPreTNKOoB, IHEPTrOMEHENXEPOB U AP.) NPEeAnpuaTUl n op-
raHn3auni, 3aHMMalWNXCs NPakTUYeCKMMK paspaboTkamu B
PasnnyHbIX cepax IHePreTUKKU, aKONOrMn, SKOHOMUKU, a Takxe
YHEHBIX, aCTIUPaHTOB, CTYAeHTOB. OHO MHTEPECHO U AN crieuun-
aINCTOB [PYrux OTPacsier 3HaHun, B TOM YACNE N'YMauUTapHbIX,
MEIoWMX feno ¢ oo6paboTkoin n3mepaemMon (KORMHECTBEHHOM)
nHdopmauun. ) ‘ -
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CoBpeMeHHYIo HayKy HEBO3MOXHO ﬂpeﬂ,CTaBVITb 6e3 npu-
MeHeHwus rpacduvkos. OHKM cTann CpegcTBOM HAYHHOIO aHanusau
oBobuwenusn. Takme CBONCTBA rpadUKOB, KaK Bbipa3nTesibHOCTb, .
OOXOAYNBOCTb, TAKOHUYHOCTL, YHMBEPCANbHOCTb, CMbICNOBAs
O[IHO3Ha4YHOCTb, UHTEPHALUMOHANBbHOCTb, NErkKoCTb KOAMPOoBa-
HnA, a Takxe 0603pMMOCTL rpaduyeckmnx nsobpaxeHuin cgena-
N X HE3aMEeHUMbIMW B UCCNegoBaTeNbCKON W NpakTu4ecKkon
paBoTe U B CONOCTABNEHNAX KaK B TEXHWUHECKNX BONPOCax, TakK W
8 BONpPOCax CoLuanbHO-3KOHOMWYECKUX ABIEHUA, B NONYyNapu-
3aLMU HAYYHBIX U NPaKTUYECKIAX LOCTVKEeHWIA.

BrniepBbie O TEXHUKE COCTaABNEHUR CTaTUCTUNEBCKUX rpa-
dbukoB ynomuHaetcas B paBoTe aHIMACKOIO 3KOHOMUCTA
Y. Mnenderipa «KoMMEpYeCKniA U NORUTUHECKUIA aTnac», ony-
GankoBaHHON B 1786 . 1 NOAOXMBLIENR HAYANO Pa3BUTUIO MPU-
eMoB rpadpmieckoro nacbpaxeHus naHHbIx [22].

1.1. OBUIHE CBEREHHA O TPAGHYECKOM METOAE |
KAK 0CO50# 3HAKOBOH CHCTEME S

TpakToBKA rpadM4eckoro Metofa kak o0cobol 3HaKkoBOMW
CUCTEeMbl — UCKYCCTBEHHOIMO 3HAKOBOIO A3bika — CBA3aHa C pas-
BUTUEM CEMUOTUKU, HAYKK O 3HAKaX U 3HAKOBbLIX CUCTEMAX, UG-
NONb3YIOLKUXCH BNA Nepedadn nHdopmMaummn. 3HaK B CEMUOCTUKE
CNYXMUT CUMBOSIMYECKUM BbiPDAXEHUEM HEKOTOPbIX SBJAI€HWA,
CBOWMCTB Unu oTHowexui. CyluecTBylOWME B CEMUOTUKE 3HAKO-
Bbl€ CUCTEMbI NPUHATO Pa3fensaTh HA HEA3LIKOBbLIE U A3bIKOBbIE,
HeAasbikoBble 3HAKOBLIE CUCTEMbI — 3TO Crieunpuieckne cucre-
Mbl, KOTOpbIE COCTOST U3 onpefefieHHbX CUMBONOB, YCROBHbIX
3HAKOB, CO30aHHbIX 4€/108EKOM B NPOLUECCE NO3HaHUA oOKpyxXa-
fOUIe OedCTBUTENEHOCTM (HanpnMep, Wwkana UsMepuTenbHoro
npubtopa, seicota ctonbuka pTyTn B TEpMOMETPe 1 T. 1.). Xapak-
TEPHbLIM BN5 3THUX 3HAKOBLIX CUCTEM ABASETCA TO, HTO CoyeTaHune
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3HAaKOB B HAX npmo6peTaeT (;MbICII TONbKO TOrga, Kxorga oHu obb-
efunHAITCAa No onpepeneHHbiM npasunam. 3TN 3HaAKOBLIE CU-
cTeMbl HEe UMeloT OﬁLL!.GﬂpMHﬂTOI’O XapakTtepa, a ﬂpMOﬁpeTa}OT
npuxKnagHoe 3HayeHne B pamMmkax HeKoTopbix 06nacTen 3HaHNA.

HAablKOBbie 3HAKOBbIE CUCTEMbI, UK A3bIKM, ABNAIOTCA Ca-
MbIMY BaXHBIMU U Bonee CROXHLIMY 3HAKOBLIMW CUCTEMAMU B
nepepaye nHGOPMaLK, HEXENN HEAZLIKOBKIE 3HAKOBbLIE CUCTE-
Mbl. A3biKU NOAPA3AENSIOTCS Ha ECTECTBEHHbIE (KMBast YENOBe-
yeckas pedb M 3HAKOBbLIE CUCTEMbI XXVMBOTHbIX) M UCKYCCTBEHHbIE,
C TO4KM 3pEHNs CEMUOTUKN, HeNOBEYeCcKas pedb, BblpaxeHHas
3Hakamu-BykBamu, COCTaBNsieT €CTecTBEHHLI A3bK. Wckyc-
CTBEHHbIE A3bIKOBBIE CUCTEMbI UCMNONBb3YIOTCH B pasfnyHbix 06-
AACTAX XNU3HU N TexHWKK. K TaknMM sidbikaM OTHOCATCS rpadukuy,
CUCTEMBI MAaTEMAaTUHYECKMX, XMMUYECKMX 3HAKOB, anroputMmunye-
cKWe s3btku n ap. ICKYCCTBEHHGLIE, AN CUMBOSINYECKINE S3bIKN
BMeCTe C €CTECTBEHHbIM $i3bIKOM, YNpoLaT U3NI0XKeHUe cne-
UMansHeIX BONPOCOB onpeieneHHon obnacT 3HaHui.

Mpadmkyu Hawny WKWPOKOE NPUMEHeHWe Ons nepepayv
pasnMyHoOro poaa nHdopmaumm B pasHoix chepax XusHu, 4To

oBycnosuno pasHoobHpasue nx BUGOB. ITO MPUBENIO K MHOIC-
' 3HAYHOCTW NOHATUSA rpaduka, OTCYTCTBUIO B HACTOSILIEE BPeMA
YeTKUX KpUTEPUEB TEPMUHONOTN U knaccudukaunu,

OpHum 13 Bnaos rpadmkos asnnetcs rpapuk HarnaaHoro
1306paxeHUs KOANYECTBEHHON 3aBIUCUMOCTH PAa3AUYHbLIX Mac-
COBbIX SBNEHWIA, NPOLIECCOB W T. 4. Hassanua 3Tux rpadpukos
pasnuyHol; cTaTucTudeckue rpadukmn, AwarpaMMbl cratucTn-
yeckue guarpammel [21]. TR ST e

Opyrumu Bupamv rpadukos SABASKIOTCA HOMOTPaAMMbI —
pacyeTHbie rpaduky, UESbI0 KOTOPKIX ABNSASTCSA BblYNCEHUE
Pe3ynLTaToOB NPY BCEBO3MOXHbBIX KOMBUHALNAX YACTHLIX 3HAYE-
HWI NepemMeHHbIX, OT KOTOPLIX 3TOT pe3ynsTaT 3asucut. Homo-
rpamMmbl ABASIOTCA YA0OHBIM BbIYUCTIUTENBHBIM NHCTPYMEHTOM.

K opyrvm Bupam rpadpkos OTHOCATCA OpPracxembl — CTPYK-
TYpHbI€ CXeMbl OpraHu3aumn npenonpuaTUA, I'pa(bMKVI ABUXEHUA
TpaHchopTa; rpadgukn-pacnucaHns paboTol NPEANPUATUIA, KOH-
TPONbHO-MNaHOoBble rpadmiKi opraHMsaumu NpoM3BoacTBa U 1. A,

Mcxoas M3 M3NOXEHHbIX Bblilie 3afa4 AaHHOW paboTh, B
Hell paccMaTpuBaloTca rpaduky, Ha3HaYeHUE KOTOPbLIX COCTO-

uT B 06paboTke M aHaNM3e KONMMYECTBEHHON nHdopMaLuy, T. €.
crarncTnyeckue rpapuki.

Mpwu aTOM, y4nTBIBaS TOT AKT, 4TO TEPMUHBI U NMOHATUSR, UC-
none3yemble 0AA 0603Ha4eHNs rpadUkoB B KHUrax U KOMMbIO-
TePHbIX NPUKNaAHLIX NMPOrpamMmmax, He Bceraa CoBnafaloT, Knio-
4EBbLIE TEPMUHbI K ONPeAeNeHUs NPUBOAATCA B KOHLE KHUTW.

dvarpamma (o7 rpey. Siypauuo — YepTex, purypa, pucy-
HOK) npencrtasnser coboi YepTex, Ha KOTOPOM COBOKYMHOCTH,
xapakrepusyemble OnpegefeHHbIMIU rnoxKasaTensiMu, C uenbio
“x 06006LeHNs 1 aHaNN3a ONUCLIBAIOTCH C NOMOLIBLIO YCIOBHbIX
reoMeTpuyeckux oBpasos UK 3HAKOB, ABASIIOLUMXCS rpaduye-
CKViM SIZbIKOM.

fpaduyeckniti A3BIK UMEEeT CBOM Cneundpuyeckue oco-
BEHHOCTW, KOTOPLIE OTAMHAIOT ero OT APYrvX MCKYCCTBEHHBLIX
a3bikoB [21, ¢.20]. K TakMM OCOBEHHOCTSIM OTHOCUTCS ABYX-
MEPHOCTb 3anucu: npu nepefade undopmaunn rpaduyeckum
A3bIKOM MCNONL3YETCH [Ba U3MEPEeHUR — nnHeiHasl nocneano-
BATENbHOCTL PA3MELLEHNA 3HAKOB (CTPOKA VU PAA CTPOK) N 1X
B38MMOCBA3L HA NAOCKOCTH,

Apyroli 0coBeHHOCTLI0 rpadMuecKoro AabLika ABASETCA He-
MPEPbLIBHOCTL BbIPaXEHWUS, NPOABNRIOLLAACA B TOM, YTO MHdOpP-
Mauus, NnepenasaemMan ¢ NOMOLLLIC rpaduryeckoro Asbika, npea-
CTaBMIAGTCA NOCPEACTBOM CUCTEMbLI B3AMMOCBA3aHHbIX 3HAKOB,
2 HE OTAENbHbIX JINHEAHO PACNONOXEHHBIX QUCKPETHLIX 3HAKOB.
3TnM A3bIK rPadrKOB CYLLECTBEHHLIM 06pPa30M OTANYaeTCs oT
OPYrMX UCKYCCTBEHHBIX S13bIKOB, HaNnpUMep, MaTeMaTUHecKoro,
ANA KUTOPOro xapakTepHa OUCKPEeTHOCTb 3HaKOB Y AMHeRHas
Nocne0BaTeNLHOCTD MX PACTIONOXEHUS,

Eule oaHol 0coBeHHOCTLIO rpaduyecKoro sssbika SBAAeTcH
oBocobneHHOCTb ManoxeHus. UHpopMaums, nepenasaemas
rpauyecknm a3uikoM, oBeiHO oBocobnaeTca OT Henocpen-
CTBEHHO CBA3AHHOW C HeW No cogepxanuic nudopmalmm, npea-
CTaBfIEHHOW B CROBECHOMN W NUCBMEHHO — TEKCTOBOIR $OpME.
0O60c0o6n1eHHOCTE M3NOXEHUNA MPadr4ecKoro A3bika Henocpea-
CTBEHHO BbITEKAET U3 ero NpupoAaLI, ero cnocobHOCTYU anekBaT-
HO NnepenaBaTh KONMYECTBEHHbIE M OTBNEYEHHDIE KAYECTREHHbIE
XapakTepucTUKK U3YHaEMbIX ABAEHNIA 1 BLIABIATL U3 UCXO0HOW
nHpopMaLuy HOBbIE CBOWMCTBA U 0COBEHHOCTH, HAXOOAWMECS B
HEW B CKPBITOM COCTOSIHUM. RCINT

QLR FIVCRREE AWt I S IO
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Tpapuk m ero anemMeHTs 11

K ocobenHocTaM rpadunyeckoro a3blka Takxke OTHOCUTCS
ero MeTpUYHOCTb K HarNAAHOCTE. MEeTPUYHOCTL, T.€. UCTONbL-
30BaHue B rpadukax macwiTabHblx WKan U yCnoBHbix 0603Ha-
YEHWA, NO3BONAET ONPENEeNUTb OTAENbHbIE NOKa3aTe N, YPOBHN
¥ pasmepbl M3yvaembix sBneHuin. NMpegcrasnedne nHdopmaim
B BUAE rpadpuka Bonee HArMAAHO U JOCTYNHO, Yem TabnuyHoe,
OHO NO3BOASIeT Ny4lle OCMbICIUTL pe3ynbTaTh HabnogeHus,
NPAaBUITLHO UX UCTONKOBATDL, NMONY4YATL HOBOE 3HAHWE O Npeame-
Te uccneposaHus, o6obLuas MCXoAHY0 HpcpMaumio.

CyuiecTBeHHOl 0COBEHHOCTHIO rpadnieckoro aabika AB-
AfeTCH ero COBMeCTUMOCTL — NerkocTh u rnbkocTs obBbeauHe-
HWS 3HAKOB Tpadunyeckoro Asbika Mexay coboin v co 3Hakamm
LPYrux 93blKOBbIX Y HEA3BIKOBbBIX 3HAKOBLIX CUCTEM.

Bce 3T ocobeHHocTy rpadpvyeckoro a3blka, ABNaumMecs
€0 OCHOBHBIMUW MPU3HaKaMn, PackpbIBaloT npupoay rpadpuye-

CKOro fi3biKa, 470 NO3BONSET BuAENNTL €70 B CAMOCTOATENTbHOE, ‘

cneundmnueckoe cpeacTso otTobpaxeHua 0BLEKTHBHOW Aef-
cTeBuTEnbHOCTHM [21, €.201.

R
d N

STVON YT

1.2. 3HAYEHHME FPROHYECKOTO METOAA . .. ,
.+ BAHANMSE ¥ OBOGILEHHH SAHHBIX < v

3HaueHue rpacduyecKoro MeToaa B aHanuae n o6o6uerHnm
DaHHbIX Benuko. Mpaduyeckoe naobpaxeHne npexne scero no-
3BONSAET OCYWECTBUTL KOHTPOAbL AOCTOBEPHOCTU CTATUCTUYE-
CKUX foKasareneu, TaKk KaK npepcraBneHHbie Ha rpaduke oHu
Honee KPKO rNoOKas3bLIBAIOT UMEICLLMECH HETOYHOCTU, BLI3BAHHLIE
pasHbiMu npudaMHami. C nomMousio rpaguyeckoro naobpaxe-
HUA BO3MOXHO U3y4eHne 3aKOHOMEePHOCTEN pa3BuTUA ABNIeHUA,
yCTaHOBNEHVE CYLLEeCTBYIOWMX B3anMocsaaeit. flpocTtoe cono-
cTasfieHve paHHbIX He Bcerpa faeT BO3MOXHOCThL Yi0BUTh Ha-
nuune NPUYNHHBIX 3aBUCUMOCTENR, TOrAa KaK ux rpapnyeckoe
n3obpaxeHne CnocoBCTBYET BLIABASHUIO NPUHMHHLIX CBA3EN,
8 OCODEHHOCTU B CRy4ae yCTaHOBNEHUS NepBoHavalbHbIX M-
noTes, NoAiexallux 3aTem ganocHekwen paspabdoTtke. Npadukn
LWNPOKO MCRONB3YIOTCH A5 U3YYEHUA CTPYKTYPLI SIBNEHUA, UX
N3MEHEHWS BO BPEMEHN U pa3MeLieHUs B NPOCTPaHCTBe. B HUX
fonee BLIPA3UTENBHO NPOABAAIOTCA CpaBHWBaEMble xapakTve-

PUCTUKK 1 OTHETINBO BUOHLI OCHOBHbIE TEHAEHLIMM PA3BATIA 1
B3aMMOCBA3W, NPUCYLLUE U3Yy4aeMOMY ABIGHUMIO WA NPOLIECCY.

1.3. TPEBOBAHMA K NOCTPOEHMIO
FPROHYECKOTO H30BPRXKEHHA .

BE -T2t

KSR SLU

[lpn nocrpoelun rpacguydeckoro uaobpaxeHwus cneayer
cobniopatb psg Tpe6Gosanuid. Mpexae Bcero, rpaduk NOSIKEH
BbiTh LOCTATOYHO HaMMSAHKIM, TaK Kak BECb CMbICS Fpadyyecko-
ro n3obpaxeHns KaKk METOAA aHANM3a B TOM U COCTOUT, YTOOL!
HarnagHo u3ob6pasuTe craTMcTUdeckue nokasartenu. Kpome
TOro, rpaduk AoaxeH ObiTb AOXOA4MBLIM WU NOHATHLIM.,

|

1.4. 3AEMEHTbI CTATHCTHYECKOIO FPADHKA 2

Ana  BbinonHeHua BblilenepeuncneHHbix TpeBosaHui
Kaxnabifi rpaduk ponxeH BKAIOYATL PALO, OCHOBHLIX SAEMEHTOB:
rpacpuyeckuit o6paas; none rpadmka; NPOCTPAHCTBEHHLIE OPU-
€HTUPLI; MacITabHbie OPUEHTUPLI; AKCTIIMKALMIO.

Tpaduuecknit o6pas (ocHosa rpaduka) — 3TO reomeTpu-
4Yeckue 3Haku, T.e. COBOKYMHOCTb TOYEK, NuHuiA, ¢uryp, c no-
MOLLLLIO KOTOPbIX N306paxaloTcs CTaTUCTUYECKUE NoKasaTenu.
BaxHo npasunbHO BbiGpaTh rpagudeckuii obpas, KoTopbiit
A0NIXEeH COOTBETCTBOBATbL Lesnu rpadmka u cnocobeTBoBaTh
Haubonblien BoipasuTensHOCTU u3obpaxaemMbix AaHHbIX. Mpa-
duyeckumn ABRAIOTCA Nnwb Te o6passl, B KOTOPLIX CBOWCTBA
reoMeTpuiecKnx 3HaKoB — purypa, pasmep JMHUi, pacrnonoxe-
HUe YacTeil — UMeIoT CYLLEeCTBEeHHO 3HaYeHne AN BbipaxeHus
copepxaHua nsobpaxaeMblx BEANUMH, NPUHEM KAXKOOMY N3Me-
HEeHUIO BLIpaXaemMoro cogepxaHus COOTBeTCTBYET M3MEHEHMe
rpagpuueckoro obpasa.

None rpaguka - 370 4aCTb NNOCKOCTH, rAe PACMONOXEHLI
rpaguyeckune obpassl. Mone rpadpuka umeer onpeneneHHble
Pasmepbi, KOTOPbLIE 3ABUCAT OT €r0 Ha3Ha4YeHUA. PekoMeHayeT-
€A Mcnonb3oBaTh none rpaguka ¢ COOTHOLEHWEM KOPOTKOW ¢
ANnHHOM cTopoH 1:V2 T. e. 1: 1, 41. Takoe CoOTHOWEHNE CTOPOH
NPUHATO ana ctaHaapTHoW notpebutensckoit Gymaru (popma-

Tel A n B) MexayHapogHoi opraHusauvei no craHpapTusa-
Ui (ISO), sttt L gty o ety e
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. npOCTpaHCTBeHHble opveHTupbl rpaduka 3agaioTes B
BUAE CUCTEMbI KOOPAMHATHLIX ceToK. CucTema KoopauHaT He-
05XO£I,MMa ansg pasmeLleHunna reoMeTpuyeckmx 3HakoB B none
rpaduka. Cuctema KOOpAWHAT — 3T0 COBOKYNHOCTL 3neMeHToR

ONPenensowmx NoOAOKEeHNE TOYKMU Ha npﬂmoﬁ unn Kp-VlBOI;I nm-'
HUW, Ha NnockocT unn B NnpocTpaHcTse. CyuwiecTsyioT pasHeie
CuUcTembl KoopanHat, Hanbonee pacnpocTpaKeHHON sBnsieTcs
CHCTeMa NpAMOYronbHbIX (AekapToBbIx) koOpAnHAT BCneacTeue
I‘lpOCTOTE:I €€ NOCTPOeHNA, BLIPa3UTENLHOCTH PasnnYHLIX cooT-
HOLIEHUA 1 3aBUCMMOCTEN Mexay n3o06paxaeMbiMu BenUyMHa-
Mu. lNpamoyronsbHas cuctema koopauHar obpasyercs cosokyn-
HOCTHLIO OBYX nepecekawowmxcs NEPNeHANKYNAPHLIX NPAMbIX

Ha3biBaeMbIX OCAMU KoopauHaT (pnc. 1.1). l'opwaoHTaana;;
OCb KOOpAWHAT Ha3LIBACTCH OCLIO abcuucce, ocklo X, unm ocbio
0X, a BepTukansHas ock — OCbIO OpAuHarT, ockio Y, unm ocwio QY
Toyka nepecevyenus ABYX KOOpAWHaTHbIX oceit (0) HasbiBaeTCs

Ha4anom koopamHart, a nnockocTs, 8 KOTOPOW 3afiaHa cucTema

KOOp,lJ,VIHaT, - KQOP,U,MH&THOIZ NMNOCKOCTLIO.. . . ... 1 4
T g AAERRAT NSO S S VRIETNN I | 1 ST

-NOTEMOGT OTE — (EatdhsgT ¥ Oceopguar 20 firaosed syl

-on 2 ,qwﬂd,) SRNHNR 3erOgdaT DOHIYNOEDD 9T NXBHE SN
MISTBEEACN INADIPNTUNTE] I ROTABXEUTOEN XiaClOTOA Oiduo .
ﬁgd_qordzn .af;(:'?"' = ST dTeTT ANREQT OHXE
1E8ROATHOG pel 81 wnep . NWlaaroos mexne
“BUYT XIHASD, haitamBGE NTIOHD o) A8 RBWSROdNE:
saral 8T HUNR ROTHIRRER NMNXOSBY

Ve

" Hewsmokoopmmmar 1 -

CERC Sy NS g o T IT AN MOTOMEG.
ANHEXS T rith 8 2 16 1 2 3 a5 X IBE SN
~HMEHN \(Mﬂﬂ,}ﬂ(@:)! LR | l:l:!T et -.;.J:..J~.$‘4,|;."??,Eq ‘«x’lfﬁb)@(qsﬂ‘o
ONHBHOMER T 2Wms 3700 D HEXGES *UERKEQIdE GINRE
e Keaagawt i 34 = Keaapors 10 OIONRIIPNGAT
BIHSKOAOMOn upy i HISWEAN dYoE: Hegt snnlt

CIHHBREROUNO Todmn =xuDBGT ang; | o O SNSRI DB
TORHEOMOAST  RHAHBHESATOIS TO TRONBAE BIGOTON SAJOMES
HOROT N 5 4 s, o orry Seveans

“ Pric. 1.1, FpsimoyroneHas cucrema koopaumar ™ NORHNI

Ler ey : . oy
. HanpaBneHMe BAPaBO BBEPX OT Hayana KOOpAauHaT cuura-
eTCH NONOXUTENLHLIM, BREBO U BHWU3 — OTpuuarenkHbiM. None

Ibaduik u ero 3neMeHTbI 73

avarpammbl AENUTCH OCAMU KOOPAWHAT Ha YeTbipe CexTopa, Ko-
TOpble Ha3bIBAOTCA KBagpaHTaMu M 0603HavaloTCa pUMCKMMHU
undpamu 1-1V NpoTUB YACcOBOK CTPENKKU, Ha4MHAA C BEPXHEro
fnpaBoro keapgpaHTa. [lepBulii KBagpaHT MCNONbL3yeTcHA ONA
u3obpaxeHua NOMOXUTENbHLIX BEIWYUH, TPETUI — TOALKO OT-
pyUaTenbHbIX, a BTOPOA N YeTBEPTHIA — NOAOXUTENBHLIX U OT-
pulaTenbHeix Benu4nH. MOCKOALBKY B CTATUCTUKE Yale BCEero
MMEIOT AeN0 C NOAOXUTENbHLIMA BEJIMYMHAMM, TO FIPX NOCTPO-
eHuK [unarpamMmm MUCronb3ylT B OCHOBHOM NEpPBbLiA KBaApPaHT.
Ans obner4eHns NoCTPOeHUA U YTeHUst auarpaMmebl ee Mnons B
npeaenax ocen KoopaMHaT NOKpbIBAIOT NapafieNbHLEIMN Fopu-
30HTaNbHbIMW W BEPTUKASIbHBIMW NTNHUAMMU, KOTOPLIE B COBOKYN-
HOCTH 0BpPAa3YIOT TaKk Ha3bIBAEMYIO KOOPANHATHYIO (Mnu 1mcno-
BYI0) CETKY, KaXAasa NMHUA KOTOPOIA Ha BCEM CBOEM MPOTSHKEHUN
uMeeT OAHO YACNOBOE 3HAYEHME.

JnHumM ceTkn He [OMKHBI PE3KO BbIAENATLCA N0 CPaBHEHUIO
Cc nuHuaMn rpagpuyeckoro obpasa, kak npaswio, oHu GbisaloT
TOHblUEe NUHUIA rpadpuueckoro obpasa. NycToTa nuHWA CeTKK
DonxHa BLITb pasHOW B 3aBUCMMOCTM OT Leneit u Ha3Ha4eHun
ouarpammel. Ons CcTaTMCTUMYECKMX JAuarpamm npennoyvTu-
TenLHee WCNonb30BaTb OTHOCUTENLHO peaKylo cetky. B toxe
BPEMS, KOJIMYECTBO NNHUIA KOOPANHATHOW CeTKN AonXHO 6biTb
BOCTATO4HbIM iR TOr0, YTOGB MOXHO OLIIO Ha a3 YCTaHOBUTL
3HaveHue n3obpaxeHHbIX AaHHbLIX. B oTAenbHbLIX caydasx, 0Co-
6eHHO B guarpammax, npenHasHavyeHHbiX Ana nonynspusaumu
DaHHbIX, KOOPANHATHYIO CETKY HE CTPOAT.

B npakTuke rpadudeckoro usobpaxeHus npuMeHseTca
TakXxe NoNsipHas cucteMa kKoopauHat, OHa Heobxoguma aons
1306paxeHns LUKINHECKOro ABMXEHUS BO BPEMEHN.

MonAapHas cucTema KOOpAWHAT CTPOUTCS BOKPYr ofpene-
nexHon To4kM 0, HasbiBAEMOW NOAIOCOM UK LLEeHTPOM Bpalle-
Hug, 1 nonspHoi ocy 0X, pacrioNoXeHHOW Ha NPAMON AUHWUU
(pnc. 1.2), - =wom o v —

B nonapHoit cucteme xoopavHAT nonoxeHue Nno6oi Tou-
Kn M onpepenneTtca ABYMS KOOpAWHATAMU, OAHA U3 KOTOPLIX
npeactasnaetr coboil paccTosHMe OAHHOW TOYKM OT NMONOCA,
Apyrasi — yron Mexay rnoisipHoi OCblo K NPSIMOW, COeaUHSIO-.
LWeid NoMoc C AaHHOW TOYKOW. 3TU KOoOpAMHATHl HasbiBalOTCS:
COOTBETCTBEHHO NONSPHBIM PAaSVYCOM ¥ NMOASPHBIM yrnom. Mo-
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pa@yK 1 ero 31eMeHTs!

NAPHBIA yron oTcumThiBaeTCS OT NONAPHON ocu NpoTue
CTpenkun. Ha pue. 1.2 OTpesok OM nyron MOM®
NAPHLIMU KOOPANHATAMM TOYKU M,

e RUTEYENOHIN  THEGRBEN fags Bywren: -«

YacoBom
= 0 ABNATCSA NO-
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-TH UNENOT -~ NNTSQT ,HNENROS X.dHd 1 AKGUS
TO N XKHIAGTNKONON — fi~ - M . RELEIY

1908 BLIBH BINTINTETD &
-IGYO0UN NaN OT N,
THBQASY oo

NERASE XidMNANSTE,
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- TCAYEJNONIN MMEQIENG N

9 RRON N hNHBOOT'"'T‘P Prria L A e
g
- Ly T ——n x
NG flonoc M Noaspran ogp
- ‘; \; .

~OHONY Nn>b Puc. 1.2, MNonapras cucrema KoopanHar

Ona yno6eTea NOCTPOEHNA N YTEeHUs Anarpammel 8 nonsap-
HOM cuUCTeMe KoopauHaT CTpouUTCs KoopAVHaTHas ceTka B Buae
KOHUEeHTpu4eckux okpyxHocTeii ¢ LUeHTpOoM B nonioce. Mpu stom
A8neHns wkans MoryT GuiTh NPOU3BONLHLIMU. Takas Koopam-

HaTHaA ceTka HasbiBaeTcs paanansHoii (puc. 1.3).
NG i I FAMM SIS
?' . q., Weoazpans | wipany, q
KoY 8 i, TUIN @

SHIr
PNIWOXY  RME
MO MIGHFCTSTS.

aTID GrKROQ, N
STNBOHBTIY C&R
=000 XREFYND x

60 BN ANHIPS
NNUBENGRAYNOF CEND, B O
HAGOON ki,
ROTGRHBMNQH L IANTABON &
?\’R,!l EMNE"?"”G”’ : COQRIOND By
] KBagpar

xeapaus sy 3030,
:IOND REBHQRRO[]

Puc. 1.3 KoopgunarHas CEeTKa NOSIIPHON cUCTEeMb) KoopauHar

MonspHas cucrtema KoopauHat HamBonee addekTuBHO
ncnonsayercs npu N306paxeHnn Ce30HHBbIX U UNKINYeckux
KonebaHuir. 3peck mx npumeHenne Gonee
npaAMoyroneHas cuctema KoopAauvHar,

Macwrabtbie OpueHTUpLl . rpaduka onpepen
wrabom u cucremoii MacwTabHbIX Wwkan. MacwTa
3T0.Mepa nepeBofa YMcnoBoii BENU4MHBI B rpacuy

uenecoobpasHo, yem
IRAASTHINAC
A0TCA Mac-
6 rpaduka —
ECKYIO.

MacwTtabHoit LKanoi HasbIBAETCH IMHUA, OTAENbHbIE TON-
1 KOTOPOW MOTYT BbITb NPOYNTAHBLI KaK onpeaeneHHble Yucna.
kana umeer Bonbluce 3HaYeHne B rpadnke U BKNOYaeT TPV
NEMEHTA: NINHWMIO — HOCUTEJIb WiKafibl; onpeaeneHHoe qu::
padpu4ecknx nHTepBanoe, PacnonoXeHHbIX Ha Hocmenemuéen
bl B oNpegeneHHoM nopsake; undposoe o6o3aHaveHne Y Mno,
ooTBeTCcTByIOlWEee rpaduyeckum uHTepsanam. Kak npism é
L1dpoBbIM 0Bo3HaveHneM cHabxaloTca He Bce aene " ;ie-
nUWb HEKOTOPLIE N3 HUX. o NpaBnNam YUCNOBOE 3HAYeH oo
l06XO,DMMO rnomewats CTPOro r;poms COOTBETCTBYIOLLNX I
" H1uMM (puc.1.4).
o a:swh:eej:’ ZjKaan I\(IIFZ))KeT npeacTasnaTbL coboi kak n pamyio,
Tak 1 KPMBYIO NUHUK, MoaTomy pasnuyaior UJK?nbl npﬂmcl)_gz:zww-
Hble (MUNNMMETPOBAas NMHeKa) U KPUBONINHEWHbIE — u%yn o
Kpyrosbie (uMcpepbnar yacos). Hocutens WKans umee p )
COOTBETCTBYIOLLNIA ANUHE WKaNb.

NpPBABA LLKAAL 10 Mpeae LWKaAL

«—-
> h

T

“Tn

oHaBoa EN -
FRUNTROBL, TN
AN REHECHDD
neagyTkn dor § o
KN 6 MBHNPNRDE

HOTHIGNT

Lot o m

fpadomieck e nHTepsabl

e AAVHO LIKOABI

Puc. 1.4. Macwrabras wkand

Fpadurueckue m uncnoBbie MHTEepBanbl BbiBaAIOT paBi:blaMdl;IMV-I
HepaBHbIMW. ECAKt Ha BCEM NPOTSIXEHUM LLKaslbl paBHbIM pTaKaﬂ
4YeCKUM UHTepBanam COOTBETCTBYIOT paBHble YACNOBbIE, ¢
WKana Ha3biBaeTcs paBHOMepHOW. Korpa xe pasHblM qwcnoe:a-
WHTepBanam COOTBETCTBYIOT HepaBHble rpa¢uquK|:1e uHTEp
Nbl ¥ Haob0opPOoT, WKana Ha3blBAETCA HepPaBHOMEPHOW. .
MacwTabom pasHOMEPHOI LWKanbl Ha3bIBAETCH ,u,nvnHM
OTpeaka (rpaduyHeckuin nHTepsan), NPUHATOroO 3a enw::;zﬁ
N3MepeHHoro B kakux-nmbo mMepax. YeM MeHblie M o
(pnc.1.5), TeM ryule pacnonaraioTcs Ha WKane TOYKU, UM o
OAHO ¥ TO Xe 3HayeHue. TocTponTb WKary — 3TO 3HAUUT 3a4 -
HbliA HOCUTENb WKaNbl PAa3MEeTUTb rpadpu4eckuMm nHTepeana y
C COOTBETCTBYIOWMMU HUCNOBLIMKU 0003HaAYEHUSMM COMNacH

')
yCnoBusaim 3anaun. BEION
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(OB EAm T A Puc. 1.5. Macwrabbi

"% Kak npasuno, Macwrab onpegenseTcs NPUMepHon npu-
KUIKOK BO3MOXHOW O/MHEI WKaabl U ee npeaenos. Hanpumep,
Ha none B 20 KNeTOoK Haao NoCTPouUTL Wkany ot 0 go 850. Tak kak
850 He penuTca ynobHo Ha 20, To okpyrasem ymcno 850 no 6nn-
Xaitwero yaobHoro yucna, B gaHHom cny4ae 1000 (1000 : 20 =
=50), 1. e. B ogHo# knetke 50, a B gByx knetkax 100; cnenosa-
TenbHOo, Macwitab — 100 B ABYX KNeTkax.

W3 HepaBHOMEPHbIX WKan Hanbonbliee pacnpocTpaHeHne
umMeeT fecaTnyHas norapudmMmuyeckas wkana.

OcHoBHasg naes NorapndMUUYEcKon LLKansl COCTOUT B TOM,
4TO B HEWN MHTEepBasibl NPOMNOPUMOHasbHbl He U306paxaeMbimM
BenuymHam, a ux norapudmam. Tako Nnogxon nMeeT npevmy-
LLECTBO: BO3MOXHOCTb YMEHbLLUEHWNS pa3MepoB BONbLUKX Ynucen
yepes ux norapudmunyeckme akeuBasieHTsl. OoHako rpaduk ¢
MacwTabHoi wkanoi B BUae norapndmos ManofocTyneH pns
NOHUMaHMA. HeobxoaMMO PAAOM C NIUHUAMK Norapnugmos, 060-
3Ha4YeHHLIMU Ha MacwTabHol wkane, NPOCTaBUTb CaMK Yucna,
xapakTepuayouime yposHU nsobpaxaemoro nokasarens.

MeToauka nocTpoeHus norapudmMnyeckon WKanbl creny-
owas.

%+ Ha norapudgmunyeckon wkane Hayano orcyeTa Ha4ymHaeTceq
He oT 0, a oT 1, Tak kak /g 1.=0. AeneHuna norapudmunyeckoii
LiKasibl pasMeLaloTcs Ha MOCTOSHHO YMEeHbLIaoWeM s paccTo-
fiHMM Apyr oT gpyra. Hanpumep, ecny AnvHa wkans! pasHa 10
CM, NepBOE AeNieHune wiKanbl, COOTBETCTBYIOWEE Yucny 2, Gyaer
pacnofioXeHO OT HaMana OTCcYeTa LWKankl Ha PacCTosHuK 3,1,
a BTOpOe, COOTBEeTCTRYyollee uacny 3, — Ha pacctoaHun 4,77

[pauk 1 ero anemeHTs! 17
nT. 4. MlonyvyenHan norapudpmuyeckas wkana naobpaxena Ha
puc. 1.6. ERAL
10 1|
L_ 1 IR IO S N N I O

I
1 2 3 4 5 6 7 8 910

Puc. 1.6. lNpsamonuneiinan norapngmMmudeckas wkana

HepaBHOMepHLIE uHTepeanbl norapuMUUEcKoin LWKansl
oBycnoBneHsl TEM, 4YTO PasHOCTL AorapudMoB AByX Yucen aB-
naeTcA NOCTOAHHON BENUYMHON NPpU 3a[1aHHOM OTHOLLEHNM AaH-
HbIX YUCEN HE3ABUCUMO OT X abconioTHbIX 3HaveHun, Mpadurye-
CKW 3TO CBOMCTBO BblpaXxaeTcsi B TOM, YTO PacCTosiHNE Mexay
aenenunsiMm 2 n 3 TO Xe, 4TO U Mexay deneHnsaMm 4 n 6 nnu 6 n
9, a B uMCnax oHo BbipaXaeTcs B TOM, YTO Pas3HOCTb forapud-
MOB YKa3aHHbIX YACEN TaKXKe ABNSETCH NOCTOSHHONA BESIMYNHON,
paBHoit 0,176.

Mpaduyeckue nHTEepBansl norapudMmUYECKONR LLKanbl, co-
OTBETCTBYOLLME YUCNROBLIM nHTepsanam: 1 - 10, 10 - 100, 100 -
1000 u T. 4., UMeIOT OANHAKOBYIO AJIMHY M Ha3bIBAIOTCA UMKaMuK
wnu mopynamu. JeneHns wkanbl B KaXA0M OTAENbHOM UMKNe
pacnonararTCa OAMHAKOBO, NOTOMY Y4TO YNCAA KaxAoro uskna
oTnnyaloTca ot npegbiayutero B 10 pas, cnefnoBatenbHo, UX N10-
rapudmb! MMEIOT OAMHAKOBbLIE MAHTUCChl N PA3NNYAIOTCA TONb-
KO xapakTepucTukamu. Hanpumep, B uHtepsane 1 — 10 xapak-
TepucThka Ymcesn pasna 0, ot 10 no 100 - 1, ot 100 po 1000 - 2;
MaHTUCCHI Xe Yncen, ckaxem, 2, 20, 200, pasHbl OAHOMY U TOMY
Xe uucny - 301. CneposatensHo, B norapndMu4eckon wkane
NOBTOPSAIOTCH COBEPLEHHO UAEHTUYHbIE 10 CBOEMY MocTpoe-
HUIO LIMKNBI, KOTOPBIE MOTYT 3aMeLlaTh opyr Apyra.

Y1obbl 0OONEer4ynTsL NOCTPOEHME W YTEHWEe AMarpammel,
yepes geneHua norapmdmMuyteckoin wikansl obbl4HO NpoBoAAT
npamoie AUHKK, KOTOpbie 00pasyioT COOTBETCTBYIOWYIO KOOP-
DUHATHYIO CETKY. SOl .RNHEMAR 0I10NMIBKBOUDEN RNHOHEMEN

Ecnu norapmndmunyeckan Likana HaHeceHa Ha obe ocu
KoopawHart, TO KOOPAUHATHAas CeTKa HasbiBaeTcs norapndmm-
4Yeckoi, a ecnu norapudmMmuyeckas Likana HaHeceHa ToNMLKO Ha
04OHY U3 OCelt KOOPAUHAT, KOOpAMHAaTHARA ceTKa Ha3biBaeTCcH No-
nynorapudpmmyeckoin. OHa MMeeT O4eHb WIMPOKOEe pacnpocTpa-
HeHue B guarpaMmax.
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Hanbonee yacTo norapngpmmnyeckmnin macwtab HasdocuTcs
Ha OCb OpAMHAT, a Ha ocu abcumcc pacnonaralT PaBHOMEPHYIO
LwiKkany Ans oTcHeTa BpeMeHU NO NPUHATLIM MHTepBanam (rogam,
KBapTanam, Mecsauam, OHSM 1 Np.).

BaxHbiM 3nemMeHTOM rpaduka S\BASETCH 3KCMAMKauuvs.
Kaxgpih rpadunk ponxeH uMeTs CAOBECHOE onucaHune ero co-
hepxanwn. OHo BknowaeT B ceba HasBanue rpadpuka, nepe-
pawouiee B Kpatkon dopme ero cogepxaHue, nognucu BAONb
MacLuTabHbIX WKan N NOACHEHWSA K OTAE/bHbIM YacTaM rpaduka,
PACKPLIBAOWNE CMbICN OTAENLHbIX SNEMEHTOB rpacbmqecxoro
obpaaa.

O6uwinin 3aronoBokK anarpammbl [OKEH SAICHO, TOYHO U
KpPaTKO, XenaTesibHO OAHWM NpefanoXeHneMm, packpbiBaTb ee
OCHOBHOE CofiepXaHue n AaBaTh XapakTepucTuKy MecTa u Bpe-
MEHU, K KOTOPLIM OTHOCSATCS NPUBEIEHHbIE AaHHbIE,

Ha kaxnon macwtabHon wkane guarpaMmsl 0NXHbI ObiTh
KpaTKO yKa3aHbl pacrnonaraeMele Ha HUX BEJIMYNHDI, & TaKXe COo-
OTBETCTBYlOLWME UM eAnHULEI u3mepeHus. Yucnoebie o6o3Ha-
YeHus pacrionaraioT cneaylowmm o6pasom: Ha ropU3oHTaNIbHON
wkane (ocy abcumce) — noa Held, cneBa Hanpaeo B NOPAAKe BO3-
pacTaHus, a Ha BepTuKanbHOW wkane (ocw opauHarT) — cnesa ot
Hee, CHU3y BBEPX B Nopsake ux so3pactanus. YTobbl NpaBunebHoO
0603HAYNTL YNCIIOM Ha4ano KoOOpAMHaTHbLIX ocel, HeobxoauMo
BLINOMHATL NpaBuno: ecnn obe ocn UMeIOT Hyflb B Hadasne Ko-
OpaVHAaT, TO Hyflb HAHOCUTCR TONBKO OOMH Pas, ECNM Xe oaHa
nnn o6e KoopAnHaTHBIE OCU HAYMHAIOTCR HE C HYNA, TO B HaYane
KOOpANHAT HAHOCATCH OBa yncna. Hassaxwme nokasarenemn, Ko-
TOpble OTHOCATCH K OCu aBcumce, 3anucbiBaloT NoA OCbo vnu
PSAOOM C HEW CNpasa, a Te, 4TO OTHOCATCA K OCU OpAUHaT, — Nog,
3TOW OCbIO WU PAAOM C HEl CneBa, CHN3y BBEPX.

YucnoBblie 0603HaYeHMs Ha MacwTabHblx wKanax No3so-
ARIOT Nb OPUEHTUPOBOYHO ONpeaesiuTb KOMUYECTBEHHbLIE
n3aMmeHeHns usobpaxaemoro fABjieHus. Toaromy auarpamma
BCerga AofxHa CONpPOBOXAATLCA OaHHbIMK, KOTOPLIE MOryT
ObiTb NPUBEAEHLI UMK Ha CaMO guarpaMmmMe, Ui paaoMm C HEN B
BMAE OTAENLHON Tabnnubi.

ObGbACHUTENbHBIE HAANMCH, KOTOPLIE PACKPLIBAIOT coaep-
XaHue oTaAesnbHbIX 31eMeHTOB rpaduyeckoro obpasa, MoryT
NOMEeLaTbCa NN Ha CaMoOW guarpaMme B BUOE Tak HasbiBae-
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MbiX APLIKOB, UNN B BUOE NEreHibi — CneumnanibHO BbiIHECEHHbIX
3a npepensl rpadpuyeckoro obpasa ycnosHhbix o6o3HaqeHnit. B
cnyvyae NPUMEHEHUN SAPALIKOB HAANMNCK A0NXHLI ObiTh MO BO3-
MOXHOCTU 6onee KpaTkuMy, HO TOMHLIMU U PasMeLLEeHbl TaKuM
0Bpa3om, 4ToBkt BbINC COBEPLUEHHO ACHO, K KAKOMY 3f1€MEeHTY
rpadpnyeckoro obpasa oHU oTHOCATCH. Apnbikn ynobHee nereH-
Abl Tem, 4To TPebyloT MeHblue 3puTenbHbLIX YCUNWUIA Npu YTEHUU
bvarpammel. JlereHpa npvmeHseTcs B TEX Cny4Yasx, Korga Hap-
NACKU U3-3a HegocTaTKa MecTa Ha noJjie guarpaMmot pasmellaTtb
HeyaoBHO WA OHU CAWWIKOM JAnHHLIE, OcoBEeHHO Lenecoo-
6pasHa nereHga B TOM C/iyyae, eC/iM €e MOXHO UCMONb30BaTb
O HECKONIbKWX Auarpamm.

Ouarpamma MoxeT conpoBOXAaTbCA MNPUMEYaHUsMU, B
KOTOPLIX YKa3aHbl MCTOHHMKK OAHHBIX, PACKPbLITH COAEpXaHne u
METOANKA UX NOTYHeHUs.

Hapnucu Ha guarpamme ana ynobcrea YTEHUA peKOMEHAy-
€TCH pa3smMellaTb ropu3oHTanLHoO.
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CyuiecteyeT MHOXeCTBO BUAOB rpaduydecknx maobpaxe-
HWiA. Ux knaccmdukaums NPpUMEHNTENBHO K LenaM rpadpuye-
Ckoin 06paboTku CTAaTUCTUYECKUX AaHHbIX B SHEPreTuke, 9KOHO-
MWKe, SKONOrnmn cneaylowas:

a) no ¢popme rpadur4eckoro obpasa;
6) no cnocoBy NocTpoeHus u 3agadam nsobpaxeHus.

e RUTT
2.1. KNAGCGH®HKALMA rPA®HKOB 0 SOPME
FTPAGHYECKOIO H306PAXKEHHA

®opwmel rpaduyeckoro o6pasa pazHooBpasHkl: reoMeTpu-
yeckne u UrypHole (HEreoMeTpuyeckne) 3Haku ¢ NJOCKOCT-
HbIM nnn o6bemHbiM n3obpaxeHnem. B cooTBeTCTBUM C 3TUM
pasnuyaloT rpaduku TOHEuHble, AUHEWHbIE, MAOCKOCTHLIE W
npocrpaHcTBeHHbie (00beMHbIE).

Mpun NOCTPOEHUM TOYEYHBIX AMarpamMm B Ka4yecTse rpadpu-
4yeckmx o6pas3oB NPUMEHSAIOTCH COBOKYMHOCTW TOMEK; Npu Mno-
CTPOEHUWN NUHENHBIX — NUHUK, U3onuHUK. OCHOBHOM NPUHUMN
NOCTPOEHNSA BCEX MNOCKOCTHBLIX AnarpaMm CBOAUTCSH K TOMY, 4TO
BENUYUHLI U300paxaloTca B BUAE reoMeTpu4eckux Gpuryp v, s
CBOIO o4epenb, NoapasfenaioTcs Ha cToNnBuUkoBbIe, NONOCOBLIE,
Kpyrogble, CEKTOPHbIe, KBaapaTHbie u purypHsole, GoHOBbIE. DTK
Xe NPUHUNNLI NOCTPOESHNA OTHOCATCAH U K OObEMHLIM rpadpuikam,
KpOMe TOro, K HUM oTHOocuTCst ocobaa popma 06beMHOro rpa-
$uveckoro obpasa — NOBEPXHOCTHOE pacnpeaeneHne, oTpaxa-
1oLee 3aBUCUMOCTb OAHOBPEMEHHO TPEX BENNYUH.

Knaccudukaums rpadpukos no ¢opme rpapmyeckoro 06-
pasanpusegeHaHapuc. 2.1, .. - ... o

Knaccugukauns snaos rpadkos #

fpadoueckoe NPeACTasaeHte 110 chopme
ot rpacpu4eckoro o6paa
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Puc. 2.1. Knaccugukayus rpagdukos ro popme rpadumdeckoro obpasa

2.2. KNACCHPUKALLKA rPADHKOB N0 CNOCOBY NOCTPOEHKA
M 3AARYAM H30EPAXEHHA —- g

No cnocoBy nocTpoeHus 1 3aga4am naobpaxerus rpadpum-
KW OensiTca Ha guarpammel, rpadpuyeckme KapTol, KOHTPObHLIE
KapTbl, B3AaWMOCBA3aHHble rpaduku (puc. 2.2).

Anarpammel  aBnsiiotca Havbonee pacnpocTpaHeHHbIM
cnocobom rpaduyeckmx nsobpaxeruit. OHn — rpapukun Ko-
NUYECTBEHHbIX OTHOLIEHUR. Buabl 1 cnocoObl UX NocTpoeHus
pasHoobpa3Hbl. JunarpaMmmbl MPUMEHAIOTCS ANR HArNSAHOro Co-
NocTaBNEeHMs B pas3sinyHbiX acnekTax (MpocTpaHCTBeHHOM, Bpe-
MEHHOM ¥ AP.) HE3ABUCMMBIX APYT OT ApYra BeNnunH: BbipaboT-
K1 3/1eKTPO3HEPruN, reHepupyeMon MoLLHOCTK, noTpebnaemon
3NIeKTPO3HEPIUM U T. 4. [Mpn 9TOM CpaBHeHne uccnenyembix co-
BOKYMHOCTEN NPOn3BOAMTCSH NO KakoMy-Anbo CyulecTBEHHOMY
BapbupyIOWEMY NPUBHAKY.

B 3aBMCMMOCTHU OT KpYyra peilaembix 3agaq Bbiaensior agva-
rpammbl CpaBHEHUS, CTPYKTYPbI, ANHAMUKN, HaKoNeHNs, PRaoB
pacnpepeneHus BENUYUH BapnauuoHHOro paaa.

lMpaduyeckne kapTol — rpapukm KOAMHECTBEHHOTO pac-
npegeneHna NPU3HaKOB MO NOBEPXHOCTU MK BO BpemeHu. 1o
CBOE OCHOBHOW LieNn OHK 6AN3KO NPUMBIKAIOT K Ainarpammam u
crneumnduYHbl MWL B TOM OTHOLWEHWUW, 4TO NPEACTasnaioT co6o?| .
YCnosHble M306paxeHna QaHHbIX Ha KapTe NpocTpaHcTBa unn
BpemeHy, T. e. NoKasbiBawT NPoCTpancTseHHoe Uin BpeMeHHoe
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pa3sMelieHmne WIn pacnpoCcTPaHeHHOCTb AaHHbiX. OHW noapas-
OEeNnfioTCsA Ha yHMBepcarbHble rpadukn U cTaTUCTUYECKue Kap-
Tl (KApPTOrpamMMbt, KapToauarpamMmbl).

[POMUMECKOE NPEACTABASHHME MO CnocoGy | ¥~ %' !
NOCTROEHMA 1 3AACHAM 130BPaXEHS
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Puc. 2.2. Knaccupukaums rpadpukos no cnocoby nocTpoeHus
-OBQ QIPRHVE ¥ 3aga4am n3obpaxeHns

el
U KoHTponbHble kapTbi— BuUA, rpaduueckux nsobpaxeHuii

AaHHBIX U KOHTPOJIBHOrO Ananas3oHa, KOTOpble NO3BONAIOT NPOBO-
ANTb TeKYLU,VIVI KOHTPOJIb NPON3BOACTBEHHOIo Nnpouecca Ha npo-
MbiILLJIEHHOM NpeanpuAaTrHn N NPOrHO3UpPOoBaThb €ro pa3BnTiue.
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BaanMmocBasaHHble rpadukn - BUa rpaduH4eckux U3o-
GpaxeHunin, oTpaxaLwmx BpeMeHHOe U3MeHEeHNe B3anMoOCes-
3aHHbIX pasHoobpasHbix nokasarenei. OHW NoApPasgensioTcs
Ha HaxkonuTeflbHbIE U TexHonorndeckne. bonee noapobHble
XapakTepUCTUKN yKa3aHHbIX Beille rpadukos npuseaeHsl 8 Co-
OTBETCTBYIOWMX pa3genax.

[Tepe4yncneHHble BUALI rpaduKoB He ABJAIDTCA ncyepnbiBa-
IOWNMK, HO OHU Hanbonee YacTo yrnoTpetnnems..
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8 AHATPAMMbBI CPABHEHHA
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3.1. TOHATHE 0 ARATPAMMAX CPABHEHHA

OcHOBHOE Ha3HauyeHue auarpaMmm CpaBHEHWS 3akmovaeT-
cA B rpaduyeckoM CONOCTaBleHWU nokasaTenemn, 4yto cnocodb-
cTBYeT 60nee rnybokoMy ¥ HarNSAHOMY aHanuay uMay4yaemblx
DaHHbIX.

JAunarpammel cpasHeHusi no popme rpacduyeckoro obpasa
pa3Hoobpa3sHel: cTONBUKOBLIE ANArPaMMbi, KOTOpblE WMMET
PasHOBMAHOCTU — fIEHTOYHLIE (NONOCOBLIE), HaMpPaBieHHbIE,
AnarpamMmbl HACNOBbIX OTKAIOHEHWUH); B BUAE NPaBUNbHLIX FreoMe-
Tpudecknx duryp; epuryp — 3HakoB; 3HakoB Bapsapa.

3.2. CTONBHKOBLIE AMArPAMMbDI

Cpepu omnarpamm cpaBheHus Hanbonee pacnpoCTPaHeH-
HbIMW SIBASAIOTCA CTONOMKOBLIE AWarpaMmbl, NMPUHLMN NOCTPO-
eHUA KOTOPbIX COCTOMT B8 M3obBpaxeHWW nokasatesie B BuAE
FIOCTaBNEHHbLIX 10 BEPTUKANU NPSAMOYFOJIbHUKOB — CTONOGUKOB.
Kaxnplit cTonbuk n3obpaxaeT BEAMYMHY OTAENBHOIO YPOBHS
uceneayemoro paga. Takum o6pasom, cpaBHeHUe nokasareneit
BO3MOXHO MOTOMY, YTO BCE OHM BblpaXeHbl B OOHON eAuHuLe
n3aMepeHus.

MNpu nocTpoeHun cTonBUKOBLIX AMarpaMm HeoOGxoanmo
HaYepTUTL CUCTEMY NPAMOYIONLHBLIX KOOPAWHAT, B KOTOPOM pac-
nonaraiorca cronbuku. Ha ropnaoHTansHOM ocK pacnonaratoTcs
OCHOBaHWA CTOABKUKORB, BEIMYMHA UX OCHOBAHWA ONpeaenseTcs
NPOW3BONbHO, HO YCTaHaBAMBaeTCH OOMHAKOBOWN O/ BCEX.

Uikana, onpepensiowasn macwTtad cTonBUKOB NO BLICOTE,
pacnonoxeHa no sepTukansHON ocu. BenudnHa kax aoro cron-
6uka nNo BepTuMkann CoOTBETCTBYET pasmepy v3obBpaxaemoro
Ha rpaduke nokasaTens. Takum obBpa3oM, y BCeX CTONBUKOB,
COCTaBNAIOWNX AuarpaMmmy, NnepEMEHHON BENNYNHON aBnseTcH

[narpammel cpaBHeRus! 25

TONbKO OfHO namepenune. Nokaxem NocTpoexne cTonBuKoBon
anarpammel (puc. 3.1) no pnarHbiM Tabn. 3.1 [11], xapakTepunay-
(OLLIMM NPOWU3BOACTBO 3NEKTPUYECKON SHEPTMM B XMENBbHULIKON
obnacTtn 8 1996-2002 rr.

Tabnnya 3.1. [Mpon3BOACTBO 3/1€KTPUYECKON IHEPIn
B XMenbHuLKkou obaacty B 1996-2002 rr.

lfoabl 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002
MnH. kBT-4 |4935,1|6593,1|5871,4]5929,9|6333,1|6306,7|6410,8
Mok b e MNporHos 2000 roga

B cooTBeTCTBUM C U3NOXEHHLIMU BbllLE NpaBuNamMm Ha ro-
PUBOHTANLHOW OCU Pa3MEeLLaIoTCs OCHOBaHWUS 7 CTONGMKOB Ha
0[MHAKOBOM PaccTosHWM APYr oT gpyra. HarnagHocTs [aHHOK
AnarpamMmesl 40CTUTaeTCsl CpaBHEHNEM BEANYNHBI CTONGUKOB.

U306paxenune cTtonbukoe B none rpaduka MoxeT BbiThb
pPasNUYHbIM:

— ABYXMepHbiM (puc. 3.1);
- 0ObEMHbIM C APAMOYTofbHLIMY cTONBUKamu (puc. 3.2);
— 06BLEMHbBIM C UMAMHAPUYECKUMM cTonbBukamu (puc. 3.3).
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B XMenbHULKOM o6nacTu 8 1996-2002 rr. [11] xR
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Puc. 3.3. lNMpousBoacTeo anexTpuyeckoit sHeprim
B XmenoHuLkoi obnacrv 8 1996-2002 rr. [11]

Heo6xoaumo noMHuTb, 4T0 06bEeMHbIE Anarpammet, cospa-
oulue BnevaTneHne ryBbuHbl, MOryT UMEeTh MCKaXEHUs U AaBaTh

HenpasunLHOEe NpeacTaBaeHne 0 cpaBHUBaEMbIX U306paxeHu-
X nokasarenemu.

[narpaMmbl cpaBHeHnst 27

MpaBuna NocTpoeHus CTONBMKOBLIX Avarpamm JONycKaT
0AHOBPEMEHHOE PACMONOXEHNE HA OQHON FOPU3OHTANBHOM OCH
n306paxeHnii Heckonbknx nokasartenei. B atom cnyvae cton-
6VKW pacnonaraloTcs rpynnamu, A Kaxaoi na KoTOPbIX MOXET
6biTb NPUHATA pa3dHas pPa3MepHOCTb BAPLUPYIOLUMX MPU3HAKOB
{(pwnc. 3.4).
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Puc. 3.4. O6vemsi noTpebnenns TAP no XmensHuukoi obnactu [11]
wwua

3.3. MEHTOYHLIE HAH NOACCOBBIE AHATPAMMbI

PagHoBnaHOCTU CTONBMKOBLIX AnarpaMm COCTaBAfioT Tak
Ha3biBaeMble JIEHTOYHBIE U NONOCOoBLIE AnarpamMmeot. Mx otnn-
41e OT CTONBUKOBbIX MArpamm COGTOUT B TOM, YTO MacluTabHas
LKana pacnonoxeHa no ropuscHTaNm BBEPXy nan BHU3Y, U OHa
onpepensieT BeNUYUHY NONOC No AnvHe. O6nacTe MPUMEHEHNA
CTONBUKOBBLIX Y MONOCOBLIX AMarpamMM OfUHAKOBA, UAEHTUYHbI
Takxe npasuna ux noctpoeHus. OgHOMEPHOCTL n3obpaxa-
eMbIX nokasarteneit n nx opHomacwTabHOCTL ONf pasiniHbIX
CTOoN6UKOB 1 NONOC TPEBYIOT BLINONHEHUS €AUHCTBEHHOMO NOo-
NoxeHns: cobniogeHus copaamepHoCcTr (CTONBUKOB — MO BLICO-
T€, NONOC — N0 ANIMHE) U NPONOPLMOHANBHOCTH M3oBpaxaemMbim
Be€NnnuvHaM. [ina sbinonHeHus atoro Tpe6oBaHms HeobxoanMo,
BO-Nepsbix, 4To6bL! WKana, no KOTOPOA ycTaHasBanBaeTcs pas-
Mep cTonbuka (NOAOCHI), HAYMHANACL C HYASs; BO-BTOPbIX, 3Ta
Wkana gonxHa bbiTh HENMPEPbLIBHOM, T. €. OXBaThiBaTb BCE YMcha

oerc.
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OaHHOro psana. Pa3pblB Wwkanbi U COOTBETCTBEHHO CTONOGWKOB
(nonoc) He ponyckaeTca. HeBbINOMHEHUWE yKa3aHHbIX Npasun
NnpUBOAUT K WCKAXEHHOMY rpaduyeckoMy npepcTasneHuio
aHanuM3upyemoro martepmana. B kayecTse npumepa npuse-
OEM NONOCOBYIC AMarpaMmMy CPaBHEHUS MO AaHHbIM Tabn. 3.2
(puc. 3.5) [11].

Ta6mya 3.2. O6vemst notTpebnedus TIP no XmensHuukod obnact

Bcero
ONeKTpPO3Heprus Tonnueo Tennoaneprus ToP
fon 100%

TRIC. TY.T. % |[TbiC.TY.T.{ % |[TbiC.TYT! % |TbiC.TV.T.
1990 | 1243,7 | 21,57| 3800 |65,89| 723,1 |12,54| 5766,9
1996 81t 19,57 2664 (64,29 668,6 |16,14| 41436
1997 | 789,5 ]21,05( 2382,9 |63,55) 577,4 |15,40] 3749,8
1998 | 754,7 [22,20| 2160,3 (63,56 484 [14,24]| 3399
1999 726 |21,81| 2160,3 [64,90| 442,3 |13,29| 3328,6
2000 | 701,9 |23,89| 1817,7 |61,86| 419 |14,25| 2938,6

T wicen Wmed ) &S g
2000 = T
e BTHIR EE&
1999 | Aot I &
A A
% 1908 [ ”’ “e1d et
c i ) MO e
1997_ B TIP B = B =
AINHGH ] ] 7 CRhREn T
a1 1996 — Kiag(ran L o
#——-—. - - AN g T
. 1980 ! = i ! ) X rAy
N Gh 0 - 2000 4000 6000 8000  Muird
iItF: THIC. TY.T. v DY

ot

| O 3nexTposHeprus 0 Tonnueo
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Puc.3.5. O6bembl notpebneHuna T3P no XmensHuukoid 061, B ThiC. T Y.T.
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3.4. HAMPABMENHBIE AMATPAMMBI .\ . it phon, a5

Pa3HOBUAHOCTbIO CTONGMKOBLIX (NEHTOYHBLIX) Auarpamm
ABNSAIOTCA Hanpas/ieHHbIe anarpammeol. OHU oTANYAKDTCH OT HNX
OBYCTOPOHHUM pacnonoxeHuem cTonbuxkos namn nonoc n UMeroT
Ha4yano oTcyeTa no macwTaby 8 cepeguHe. Ob6bMHO Takne pua-
rpammbl NPUMEHRIOTCH ANa n3obpaxeHus BelMynH NpoTUBONO-
ROXHOIO Ka4eCTBEHHOro 3Ha4eHusi. CpaBHeHne Mmexay coboi
cToNBUKOB (NMONOC), HanpaBneHHbIX B pa3Hble CTOPOHLL, MEHEE
9P PEKTUBHO, YEM PACMONOXEHHbIX PALOM B OAHOM Hanpas-
neHun. HecMoOTpa Ha 370, aHanu3 HanpasfeHHbIX Anarpamm
flI03BONSIET AenaTb AOCTATOYHO CoAepXaTefibHbie BbiBOALI, TaK
Kak ocoboe pacrnonoxeHue npuaaert rpaduky spkocTb n3obpa-
XEHUSA, KaK 3TO BUAHO Ha NnpumMepe rpadwmka puc. 3.6, nocTpoeH-
HOrO No AaHHbIM Tabn. 3.2. T

TennoaHeprua TLIC. TY.T.  DNEKTPO3HEPrUa ThiC, T Y.T. lonpt

: | =000
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Puc. 3.6. O6beMsbl notpebnexns TIP no XMensHuLUKod 061actu
ii
3.5. AMATPAMMbI YHCAOBbIX OTKNOHEHHH Lol }
K rpynne aBycTOPOHHMX OTHOCATCA AuarpamMmbl YACNIOBbLIX
OTKNOHEHWH. B HyX nosockl Hanpasnewbol B 06e CTOPOHBI OT
BEPTUKANLHOW HYNEBOW NUHWMK: BNPaBO — AJIA NpUpOCTa; Bne-
BO ~ Ana ymeHblueHus. C NOMOLBIO Takux guarpamm yaobHo
n306paxars OTKNOHEHUA OT NfiaHa WM HEeKOTOPOro YPOBHS,
npunHAaToro 3a 6asy cpasHeHwns. BaxHbIM OOCTOMHCTBOM pac-
CMaTpuBaembix AnarpaMmm siBIAETCH BOSMOXHOCTb BUAETL Pa3-
Max uameHeHUA 13yvyaemoro CTaTUCTUYECKOro NpuaHaka, 4To
CamMo no cebe umeeT DonbLIOE 3HAYEHME ONH SIKOHOMUYECKOIO
aHanuaa,

i s [ LRI RN T T
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3.6. AKATPAMMDI B BHAE NPABUABHDBIX  ccomvsomms vooim onemr
TEOMETPHYECKMX DHIYP o

[ns NnpocToro cpaBHEHUNA HE3aBUCUMBbIX ApYr OT Apyra no-
Kasartenei MOryT Tak>xe MCMOMb30BaTLCS Anarpammel, MPUHLMN
NOCTPOEHUA KOTOPbLIX COCTOUT B TOM, 4TO CpaBHUBaeMble BE-
NMYMHBL n306paxaloTca B BUAE NPaBUNLHBIX MEOMETPUYECKUX
duryp, KoTopble CTpoAaTcs Tak, 4Tobbl NNowany UX OTHOCUNKCH
Mmexgy coboit kak konudecTsa, naobpaxaemble 3TUMU DUry-
paMi. VIHbIMW crioBamMu, 9TW guarpammbl BbipaxaioT BenduHy
n3o6paxaemMoro siBneHnst pasMepom CBOel niowanm.

Ona nonyyeHmns guwarpamm paccMaTpuBaeMoro tuna uc-
Nonb3yloT pa3HoobpasHoie reoMeTpuyeckue Gurypsl — KBag-
paT, Kpyr, pexe — NpAMoyronbHMK. M3BecTHO, 4TO nnoiuanb
KBafijpata paBHa KBagpaTy €ro CTOpPOHbLl, a naowagb Kpyra
nponopuuoHansHa keappaty ero paguyca. Moatomy ans no-
CTPOEHUA gnarpamm HeoBxoanMo cHadana w3 CpaBHUBaEMbIX
Be/IMYUH U3BJieYb KBaApaTHbIA KOpeHb. 3ateM Ha 6ase no-
NYYEHHbIX pe3ynsTaToB ONpeaennTb CTOPOHY KBaapaTta UM pa-
AVYC Kpyra COOTBETCTBEHHO NPUHATOMY MaclTaby. Hanpumep,
ecnn nsobpas3uts B BUae kpyra obbem noTpebnenuns ToniMea
no XmenbHuukon obnactv 8 1990 I, TO CHa4Yana HYXXHO u3sneuyb
KBafapaTHbIE KOPHWU U3 JaHHbIX undp (Tabn. 3.2) [11].

Tabmia 3.3. O6bem noTpebieHnst TONIMBa rno XMesHULIKOA o61acTu

MpupoaHbLIi TonoYHsIN

Yrons Opoea Bcero
ras masyT
fon TbIC TbiC ThIC TbiC TbiC
1 % % 1% Tl % Tl %
TY.T. TY.T. TY.T. TY.T. TY.T.

1990| 306,7 {11,6{1546,5|58,6 10,3 |0,4| 775,8 {29,4]2639,3| 100
2000 99,3 (6,9|1244,2186,9| 33,8 {2,4| 54 | 3,8|1431,3|100

2710 cocTaBuT: gnsa yrns — 17,51; npupogHoro rasa — 39,33;
npos — 3,21; TonovyHoro maayTa — 27,85. 3aTeM ycTaHOBUTbL Mac-
wrab 1 No 3TMM JaHHbLIM NOCTPOUTL Kpyru (puc. 3.7).

Ans npaBuALHOrO NOCTPOEHUA AvarpaMmM Keagparts! unuv
KPYrn HeoBxoauMMo pacnofioXuTb Ha OAMHAK0BOM ApYr OT Apyra
paccTosiHu, 1 ANns Kaxpon Gurypsl ykazatb YACIOBOE 3HAYE-
HWe, KoTopoe oHa M3obpaxaeT, He NpMBOAA MacluTaba namepe-
Hus (puc. 3.8) [12, c. 51].
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Yrone MpupopHuiiras  [lposa  TOMO4HbIA MaayT
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Puc. 3.7. O6beM notpebiexus Tonamsa, Teic. TY.T.,, — ==

e e~ -

1o Xmensrmukod obnactu s 1990 r. N e ‘

.
cos 9=0,4 cos ¢=0,6 cos =08 cos =1
S =185 Mm? S =95 mMm? S=70mMm?2  S=50mm?

Puc.3.8. [lnarpamma ceverHni Xun TpexasaHoit kabesbHOA TMHNN,
nepepaoLLei 0ANHAKOBYIO aKTUBHYIO MOLHOCTb NPY PasHbIX
€as ¢ ycTaHOBOK noTpeburenei
. ,‘ . \’l i ) ‘Qv
3.7. AWATPAMMDbI B BHAE rPA®HYECKOr0 H30BPRXXEHHA
0A4HOH FTEOMETPHYECKOH DHTYPBI B APYTOM i

K paccmaTtprBaeMoMmy Buiy AuMarpamMmm oTHocuTcs rpadpu-
Yeckoe naobpaxeHune, NONYYEHHOE NYTEM NOCTPOEHUS OAHOM B
ApYyroii pasnnyHbix reomeTpudeckux ouryp (ksappartos, Kpy-
OB, NPAMOYrONbHUKOB M AiP.) C PasNU4YHOM 3aLLUTPUXOBKOW Uu
3akpackoi. Mpu 3TOM B Cllyyae NOCTPOEHUA gnarpamMm B BUae
KPYroB oguH B apyrom (puc. 3.9) cpaBHUBaIOTCH HE AnaMeTpbl
OKPYXHOCTEN, a yrnoBble pasMmepbl CEKTOpOB, OTpaxalouime
06beM notpebneHns Tonnuea No XMenbHUUKOR obnactn B %
K oBuwemy o6beMy notpebnenus sa 1990, 2000 rr. (tabn. 3.3).
Takve puarpamMMbl NO3BOASIOT CPaBHWMBATL Mexay coboi pan
ncecnenyembix senuymH. Mo gaxHeiM Tabn. 3.4 [11], Ha puc. 3.10
NOKasaH BapuaHT KPYroBoi puarpaMmbl, rae CpaBHUBAKOTCA

nnowanun kpyros. O npasBunax NOCTPOEHUA TakuUx Auarpamm
CKazaHo shiLe. ‘
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Tabnuua 3.4. Vicnons3osanme TennosHeprum
1o XmesnbHuLKov obnactun

lon, MponaBoACTBEHHbIE HYXABI B ThIC. T .T.
1990 5477
1996 441,7
1997 364
1998 289,5

11,6%

86,9%

OvYrone ENpupognbii raza O Oposa [ TonouHslit MasyT

Puc.3.9. O6bem notpebneHus Tonnmsa no XMensHULKOA 06nactv
(B % Kk 0bLemMy o6beMy notTpebaerns) B 1990-2000 rr.
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Puc. 3.10. icnonb3oBaHme TEMN03HEPIrM No XMebHULKoV 061acTi
Ha Npon3BoACTBEHHbIE HY)XAbI BTbIC. TY. T.

3.8. AHATPAMMbI B BHAE ®HIYP-3HAKOB

Hanbonee Bbipa3auTeNbHbIM U Nerko BOCMPUHUMAaeMbIM
ABNsieTca cnocob MOCTPOEHUA AuarpaMm CpasBHEHUs B BUAE
dhuryp — 3HakoB, NpUMeEpPOM KoTopbIx siBnsieTca puc. 3.11, no-
CTPOEHHbIN Mo aaHHbIM Tabn. 3.4. B 3ToM cny4ae cratuctu-
YeCkue COBOKYMHOCTU M306paxaloTcsi He reoMeTpuyecknmmu
durypammn, a cumBonaMv vnau 3Hakamu, BOCNPOM3BOASALLAMU
B KaKoW-TO CTerneHu BHeLHWA o6pa3 aHanM3npyeMblX AaHHbIX.
JocTomHcTBo Takoro cnocobBa rpadpuyeckoro nsobpaxeHus
3aK04aeTCs B BbICOKOW CTENEHW HarnsggHOCTU B NoOJAy4YeHuu
noao6Horo otobpaxeHns, OTpaxaloLero CoaepXaHne cpaBHN-
BaeMblX COBOKYMHOCTEN.

[na npaBunbHOro NoCTpoeHus GpUrypHbix guarpamm, He-
06xoammo BbIGpaTh MacliTab, onpeaenuTb eauHuLy cyeta. B
Ka4yecTBe nocnenHel npuHUMaeTca oTaenbHas ¢urypa (cum-
BOJ1), KOTOPOW YCNOBHO MPUCBaNBAETCHA KOHKPETHOE YNCIEHHOE
3HaveHwue. Auccneayemasi BenMuyuHa nsobpaxaercs oTae/IbHbIM
Konn4yecTBOM OMHAKOBbLIX 10 pasMmepy ¢puryp, nocnegosartesnb-
HO pacnonarawouiuxca Ha pucyHke. OgHako B 60nblUMHCTBE CNy-
4Haes He ypnaeTcs n3aobpa3uTb nokasartesb UesbiM KOMYECTBOM
duryp. MocnepHIoD U3 HUX NPUXOANUTCA AENUTL HAa 4acTH, TaK
Kak no macwrtaby ogMH 3HaK ABNAETCA C/ULLKOM KpPynHOW ean-
HULeln namepenna. OBLIMHO 3Ta YacTb OnNpeaenseTcs Ha rnas.
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CnoxXHOCTb TOYHOIO €€ onpefeneHns ABASETCA HegoCTaTKOM
burypHbix ginarpamM. OaHako, ecin 6ofblias TOYHOCTL Npega-
CTaBNeHns JaHHbIX HE NPECNENYETCH, TO pe3ynLTaThi NOMYHaloT-
Csl BNOAHE YAOBNETBOPUTENbHBIMUN,

Kak npasuno, GurypHbie auarpaMmmbl LWLKPOKO UCMONb3Y-
10TCH B/t NONYASIPU3aLNK OAaHHBIX N PeKaMbl.
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ter Mpon3BoACTBEHHBIE HYXAbI ThiC. TY.T.

Puc. 3.11. Ucnonb3oBaune Tennosoi sHeprim 8 1990-2000 rr.
B XMesibHNLUKOM 061aCcT Ha NPON3BOACTBEHHbIE HYXAbl

3.9. TOYEYHBIE AHATPAMMbI

LUinpoko pacnpocTtpaHeHHLIMU gnarpaMmMmamMu CpaBHEHUs
ABNAOTCH TOYEYHbIE AMarpamMMbl, NPUHLAN NOCTPOEHNA KOTO-
pbIX COCTOUT B U306paxeHuy rnokasaTesnen 8 BUAE NOCTaBAEH-
HbIX Ha MNOCKOCTU Tovek. Kaxaas Touka naobpaxaer BENUUNHY
OTAENLHOMO YPOBHS UCCREQYEMOro paaa.

Mpn NOCTPOEHUN TOYEUHBIX AnarpaMm HeoBXoouMo Ha-
4EepTUTL CUCTEMY NMPAMOYTOMbHLIX KOOPAUHAET, B KOTOPOM pac-
nonaratoTcs Toukn. Ha ropv3oHTanbHOW Ocu pacronaraeTcs
paBHOMEpHas Lukana OfQHON W3 CpaBHWBAEMbIX BeNIMYMH, Ha
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BEPTUKANIbHOM — WiKafa Apyron BENWYMHL! (Halle BCero yaesio-
HLIlA NoKasaTenb). To4eyHana guarpaMmMa SBRSeTCs HArNAHoN v
BbIPa3NTENBHOM NKLLL NPY HEBONBLLOM YUCNE YacTein COBOKYI-
HOCTH, B MPOTUBHOM Cly4ae ee npuMeHeHne ManosadpekTMeHo.
MPUMEPLI TOYEUHLIX Avarpamm npusefeHbl Ha puc. 3.12 no
pganHbiM Tabn. 3.5 [9, c. 50] n Ha puc. 3.13 no AaHHbIM Tabn. 3.6, B
KOTOPOW UCTOMB30BaHbI AaHHbie [9, C. 29, Tabn. 4.3]. MNpvBeaeHHbIE
npuMeps! ABASIIOTCS rpadurkami Ha NonynoraprudMu4eckom ceTke.

Ta6nuya 3.5. MupoBsas aToMHas aHepreTvka B 1999,

Dona ot obwero
chnvmecmo Bcero BuipaboTtka NPOVBBOACTEA
Crtpana NefcTBYIoLINX cTpan 3neKTpO3HEprium, SNEKTPOSHEPT MM
aHepro6nokos mnpa. kBr-y 5 cTpane, %
Apmerusn 2.08 36,36
Bpasunusa 3.98 1,32
Huaepnanabl 1 6 3.4 4,02
MNakuctaH 0,69 1,2
PyMbiHunga 4,81 10,69
CnoBeHus 4.49 36,23
ApreHTnHa 6,59 9,04
JlntBa 5 4 9.86 73,11
Mekcunka 9,56 4,98
OxHast Abpumka 13,47 7,41
Kurai 3 1 14,1 1,15
BeHrpus 14,1 38,3
PunnsHans 4 3 22.07 33,05
Yexua 13,36 20,77
Wigeituapug 5 1 2352 36,03
Bonrapusa 14,53 47,12
CnoBakus 6 3 13,12 47,02
TanBaHb 36,9 25,32
Benbrus 7 1 46.6 57,74
Wcnanus 9 1 56,47 30,99
WHgus 11 2 11,45 2.65
LlBeuys 71 46,8
KaHapa 14 1 74 12,7
Ykpaura 16 2 67,35 43,77
| OxHas Kopes 97,82 42,84
L___lepmanus 20 1 160,4 31,21
Poceua 29 1 110.91 14,41
BenvkoSputanus 35 1 91,19 28.87
Anonus 53 1 306.9 36
L Ppatuyus 59 1 375 75
CLUA 104 1 719.4 19,54
Beero 436 31 239463 -
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Tabnuya 3.6. KOHUEHTPpaL sl reHepupyiowmx MOLULIHOCTEeN
o pervioHam YkpaunHol

KoHueHTpauus
ObnacTb Mnowaak| HaceneHue [reHepupyoumMx |MouHoCTb
MOLLHOCTEN
i TbiC. KM? | ThiC.4en. [KBT/km? KB/ MBT
Yen
oo ?:;g::g”zgw 27 | 2632,40 | 13,90 | 0,15 | 37530
BonbiHckas 20,2 1078,3 - - -
BUHHULIKaA 26,5 1889,70 | 69,00 | 0,950 | 1828,50
RHenponeTtposckaa| 31,9 3888,80 {164,50| 1,35 | 524755
Joteukasn 26,5 5266,90 |381,90| 1,9 | 10120,35
Xuromunpckag 29,9 1493,10 0,15 | 0,003 4,49
3akapnarckast 12,8 1288,10 | 2,90 | 0,03 37,12
3anopoxckasn 27,2 2094,80 329,10 4,3 8951,52
qnp?::::c}an 13,9 | 1466,80 [182,10| 1,8 | 2531,19
Kuesckan
(c . Knesom) 28,9 4554,00 (238,00| 1,52 | 6878,20
Kuposorpaackas 24,6 1236,20 1,13 | 0,022 27,80
NyraHckasn 26,7 2827,10 | 70,50 | 0,66 1882,35
NoBOBCKAA 21,8 2770,30 | 32,00 0,25 697,60
HukonaeBckasa 24,6 1352,10 1123,70} 2,29 | 3043,02
Opecckasn 33,3 2606,50 | 2,00 | 0,026 66,60
Nontasckan 28,8 1752,80 8,85 0,14 254,88
PoseHckas 20,1 1194,50 | 91,00 | 1,56 | 1829,10
Cymckas 23,8 1411,10 | 0,55 | 0,009 13,09
TepHononeckas 13,8 1177,70 1,10 | 0,013 15,18
XapbkoBcKast 31,4 3123,30 | 89,70 | 0,88 | 2816,58
XepcoHckas 28,5 1275,20 2,80 | 0,064 79,80
XmenoHuukKas 20,6 1517,00 | 48,60 | 0,66 | 1001,16
Yepkacckas 20,9 1517,60 | 31,80 | 0,43 664,62
YepHurosckasn 31,9 1367,30 6,60 | 0,15 210,54
YepHoBuukas 8,1 945,140 0,99 | 0,005 8,02

“
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¥
[FUNPOE P UNPY K VSR R

3.10. 3HAKH BAP3APA

Bonee peokumu, HO He mMeHee BaXHbLIMU ABNSAIOTCH Npsi-
MOYronbHble AuarpamMmsl, Tak HasbiBaemele 3Hakv Bapaapa [21,
C. 447-449].

3Haku Bapsapa npuMeHsioTcs aaa rpaduyeckoro cpas-
HEeHW] TPeX PasHOMMEHHbBIX MyALTUNAUKATUBHO CBA3AHHbLIX NO-
KasaTenei, T.e. Takmx, OOWH U3 KOTOPLIX NpeacTasnseT coboii
npoussegeHune AByX Apyrux, ABNSIOUMXCH COMHOXUTENAMMU.

Mcnonb3ys CBOMCTBO NPAMOYIObHUKE, NPOU3BOLAHLIA MO-
Kasarenb, KOTOPbLIA SBASETCA NPON3BEAEHNEM ABYX APYIUX NO-
kasatenen-comHoxuTenen, nsobpaxaloT ero naowansio; npm
9TOM OCHOBAHWE NPSIMOYIO/IbHNKA NPONOPUMOHANBLHO BEANYNHE
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O[IHOrO U3 NnoKasaTesnen-COMHOXWUTENe, a BuiCoTa — BTOPOMY
nokasaTesnto-comMHoxuTeno. OCHoBaHWE NPAMOYrofnbHMKa cny-
KUT, KaK npasunno, ana naobpaxesns o6bLeMHbIX nNokasaTenen
(4MCAEHHOCTU HaCeneHus, sbipaboTaHHON sHepruu, obbema
BpeaHbIX BbIOPOCOB TEMNOBLIX ANEKTPOCTaRUNA U T. A.), a ero
BLICOTA — OJ1% M306paXeHus Ka4eCTBEHHbLIX noKasarenewn (nioT-
HOCTW HaceneHus, Donu BelipaboTKKn SNEeKTPO3SHEPrun onpeae-
NIEHHBIM BUOOM 3NEKTPOCTAHLUWIA, NPOLIEHTHOrO COAEPXaHus
BpEeAHbIX BEWECTB 1 T. n.). pn cpaBHeHun nokasarenew, KoTo-
pble NPUHAONEXAT K Pa3HbIM CTaTUCTUHECKUM eanHnLam — 06b-
exTaM uiu TEPPUTOPUAM, NPAMOYIONLHUKKA pacnonaraioTcs Ha
rOpU3CHTaNLHON 6a30BOR NMHUKN, UK PAROM APYr C APYroMm,
UKW OAWNH HA O4HOM Tak, 4Tobbl COBMELAaNUCL NX HUXHNE NeBbie
yribl.

Mpumep 3Hakos Bapsapa npusefeH Ha puc. 3.14 no paH-
HbiM Tabn. 3.7, B KOTOPOM y4TeHbl AaHHbie Tabn. 3.5.

Ta6smua 3.7, [pon3soacTBO 31EKTPOIHEPruy YkpanHsi,
repmatmm, @parymy 8 1999 .

Dons BoipaboTkun BupaoTka
O6uwas sbipaboTkal A3C oT obuero 3neKTgo SHEPIMN
CrtpaHa | anexTpoaHepruu, | npomssoacTsa ASC
Mapa kKBT-4 3NEeKTPO3HEeprum 8 MpA KB’ Ty
crpane, %
YKpauHa 153,87 43,77 67,35
lepMaHua 513,28 31,21 160,4
Ppanuyns 500 75 375

Ha rpa¢gwmke nokasaH obwmin o6bem NpousBoacTBa anek-
TPOSHEPruun, 0NA B HEN aTOMHONM 3HepreTukn 1 o6bem NpPou3s-
BOACTBA 31€KTPOSHEPr MM aTOMHbLIMUW 9Heprobaokamu YkpauHsi,
Ffepmanmnm, Opanumm B 1999 1.

Ceaab HasBaHHbIX Nokasatenei MMeer cneayloumii Bua:
€C/M 3a OCHOBaHWe NPSMOYrofibHMKa MPUHATL OBLyio Bbipa-
GoTky 3NEKTPO3HEprun Mnpa kBT-4, a 3a ero BbICOTY — % Bbl-
Pabotku A3C oT obliero NpPOW3BOACTBA 3MEKTPOIHEPrum
B CTpaHe, To nnowapb npsmoyronbHuka GyaeTt otobpaxatb
06uwyio BbIPaboTKy anekTpoaneprum Ha ASC, mapa kBTy. Ana
MOCTPOEHMN NPSMOYroNbHUKOB MO COOTBETCTBYIOLLMM MoKasa-
TENAM kax g0 cTpaHbl yCTaHOBWM MacwTab AR nX OCHOBaHWA
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1 cm =200 mnpa kBTy4, a gns nx Belicotul — 1 cm = 20 %. B cooT-
BETCTBUM C BbIOpaHHBIM MacLuTaboM NPAMOYTroNiLHUK, KOTOPLINA
oTo6paxaeT obwuii 06beM NPOU3BOACTBA SNEKTPOIHEPrun
A3C YkpauHbl, Mapa. KBT-4, UMeeT 0CHOBaHue U BbICOTY, pas-
Hble cooTBeTCcTBeHHO 0,77 1 2,17 cMm.

17 Aoy
e . L-
[RNHSRADE
A€ MUDME MetHRAR

SR TS N ST TN

Maciwrab

=20%

icm

O6wan BbipaboTtka
ANEKTPO3HEPI NN,
lem = 200 mapp, kKBT-4
Puc. 3.14. flons BoipaboTku anekTpoaHepriim Ha ASC
OT 061ero NPon3BoACTBa INEKTPOIHEPI UM B YKpanHe,
lFepmarnn, Oparymm B 1999 r.

Ykpauxa Fepmarng ®paHuys

MNpaMoyronbHukW, M3oBpaxeHHble Ha puc. 3.14, umeloT
pasHble naowaan. OHY HArnsIAHO NOKAa3bIBAIOT, 4TO B MepmaHnn
1 ®Opanuum 8 1999 . NoyTM Npu pasHOM o6beme BLIpaGoTKH
anekTpoasHeprum nona ASC B lepmannu B 2,5 pasa MeHbUle, HeM
B0 ®paHuuu. MNpn cpaBHeHnun YkpaunHbl U FepmarHim BUOHO, Y4TO
Aonsi ASC B YKpauHe npesbilaeT aHanoruyHbIi nokaaarens lep-
Mahun B 1,5 pasa, B TO Bpems kak obliee NponaBoacTBO aek-
TpoaHeprum B YKpauHe B 3,5 pa3a MeHbLue, 4em B [epmaHumn.

OTMeTuMm, 4TO HeaocTaTkoM 3HaKoB Bapaapa siBnseTcs To,
4TO NPK HE3HAYUTENLHLIX OTAKYUAX NoKa3aTenei oveHb TPYAHO
OUEHNTb Ha a3 COOTHOLIEHUA Nnowaaei NpsaMoyronsHMKOB,
NO3TOMY B TAKUX CAYYAAX UX UCNOMBb30BaHNE CTAHOBUTCH HeELe-
necoobpasHbiM 1 Mano3aPEKTUBHBLIM. . ... ...

I
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XNWIARNBBTHOO

4.1. NMOHATHE 0 CTPYKTYPHbBIX AHATPAMMAX

OCHOBHOE HasHa4eHue CTPYKTYPHbLIX Auarpamm 3aknioua-
eTca B rpadM4ecKoM NpeacTaBfieHu COCTaBa aHann3npyemblx
COBOKYMNHOCTEN, XapaKTepuayioLLMXCA Kak COOoTHoleHue pas-
AWYHBIX YAaCTeN Kax Ao ua cosokynHocTel. Cocras aHanuaupye-
MOV COBOKYNHOCTU rpadmyecku moxeT BbiTb NpeacTaBneH ¢ no-
MOLLBIO KakK aBCoMOTHBIX, Tak U OTHOCUTENbHBIX NokasaTtenen. B
NepBOM C/lyHae He TOJbKO pasMepbl OTAENbHLIX 4aCTen, HO 1 pas-
Mep rpaduka B LEAOM ONpeaensioTcsl aHann3npyemMbiMun senu-
YUHAMW U U3MEHSRIOTCH B COOTBETCTBUN C N3MEHEHUAMMW Nocnen-
HUX. Bo BTOpoM — paaMep Bcero rpaduka He MeHseTcs (Tak Kak
cyMma Bcex vacTteit nioboit copokynHocTu coctasnaet 100 %),
a MEHSIIOTCH TONbKO pa3Mepbl oTaesnbHbIX ero Yacren. Mpadu-
yeckoe M306paxeHne cocTaBa CoBOKYMHOCTU Mo abcontoTHLEIM
U OTHOCUTENbHBbIM foKasaTensaMm crnocobcTeByeT NpPOBEeAEHWNIo
Bonee rnyGokoro aHanuMaa v rno3sosisieT NpoBOAUTL COMNoOCTaB-
NEeHNs 1 CpaBHEHNA PasnnYHbIX Noka3atenemn n AsBNEHUNA.

B kadecTBe rpaduyeckoro obpasa Ais mn3oBpaxeHns
CTPYKTYPbLl COBOKYMHOCTEN MPUMEHSIOTCA NPAMOYTONbLHUKKA —
AN nocTpoeHnsa CTONOGUKOBLIX U MONOCOBbLIX u,marpaMM,mv‘l
OKPYXHOCTK — AR NOCTPOEHUA CEKTOPHbLIX AnarpamMm.

4.2. AEHTOYHBIE (CTONGHKOBbIE) CTPYKTYPHBIE AHATPAMMbI

MokaxeM nocTpoeHne NeHTo4HbLIX (CTONGMKOBLIX) Aua-
rPaMM Ha KOHKpeTHbIX NpuMepax. 4Tobbl No aaHHbIM Taén. 3.2
NOCTpouTL guarpamMmy, OTpaxaiollylo CTPYKTYpy cpaBHMBae-
MbIX COBOKYNHOCTEH NO COOTHOLLEHWNIO B HNX OTAESMbHbLIX BUOOB
T3P, psg abeonioTHbix NokasaTeneil 3aMeHseTcs pAoOM OTHOCK-
TENbHLIX BeNnunH. B 3TOM cityyae Kaxaas 13 nosnoc anarpaMmmsl
Bynet umers O[MHAKOBYIO AJIMHY, TakK Kak npv nepexoge K oTHo-
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CUTESIbHbIM BEIMYMHAM McYHe3aloT pasnnyuvsa B abBCoNoTHbIX pas-
Mepax COBOKYIMHOCTEN. B TO e BpeMsi CTPYKTYPHbIE pasnmyiuns
NPOSABASAIOTCA 3Ha4YMTENbHO YeTye. Mpadunyeckoe nsobpaxeHue
CTPYKTYpPbl C MOMOLLbIO NONOCOBLIX (CTONDUKOBBLIX) AnarpamMmm
NO3BONSET U3YUNTb OCOOEHHOCTU MHOMMX U3YHAEMbBIX SKOHOMMW-
4Yeckux aBneHui. Tak, npuBegeHHada Ha puc. 4.1 anarpaMma no
OaHHbiM Tabn. 3.1 xapakTepmayeT OTHOCUTENBHOE NOCTORHCTBO
cocTasnsowmx B obiem obbeme notpebnerns TIP.

2000 |
1999 [
1998 |
1997 |
1996 |
1990 |

0% 20% 240% 60% 80% 100%
nons B noTpebnexHun

roabl

' O Snekrpoaneprus B Tonnuso O Tennoaneprus
L

Puc.4.1. O6semsl notpebneHmss TOP no XmensHuLkov obnactu

4.3. CEKTOPHBIE AHATPAMMbI

Bonee pacnpocTtpaHeHHbIM crnocobom rpadmnyeckoro nao-
6paxeHns CTPYKTYpbl UCCNneayeMblX COBOKYMHOCTEN ABAAIOTCH
CEKTOPHblIE AnarpamMmbl, KOTOPLIE CHUTAIOTCA OCHOBHOW ¢op-
MO AuarpamMm Takoro HasHavyeHusl. ITo 0ObACHSAETCS TeM, YTO
uaes uesioro o4eHb XOPOLLIO U HATNSIOHO BbIPaXaeTCsA Kpyrom,
KOTOPLIV NPEACTaBAAET BCIO COBOKYMHOCTb. YOENbHbLIV BEC KaX-
[0V YacTu COBOKYMNHOCTU B CEKTOPHOW avarpaMMe xapakTepu-
3yeTCcs BENUYMHOW LIeHTPpaNbHOro yrna (yron mexay paguycammu
kpyra). Cymma Bcex yrnoB kpyra, pasHasi 360°, npupasHuBaeTcs
Kk 100%, a, cnepoBaTtensHo, 1% NpuMHUMaeTcs pasHbiM 3,6°. Mpu-
BELEM MpUMep NOCTPOEHUA CEKTOPHON AvarpaMmel Mo AaHHbIM
Tabn. 3.8 (puc. 4.2, a, 6; puc. 4.3, a, 6; puc. 4.4, a, 0).

CTpyKTYpHbIE AnarpaMmsi 43
WﬂpwmeHeHwe CEeKTOPHbIX AnarpaMmm No3BonsieT He TOJbKO
rpaduHeckn n3obpa3nTb CTPYKTYPY COBOKYMHOCTU ? ee nsme-
HeHMe, HO 1 MoKasaTb AWHAMWUKY YUCIEHHOCTU 3TOW COBOKYM-
nocTu. [lns aTOro CTpoATCs KPYru, MponopuyoHaibHbie obbemy
13y4aemoro npu3Haka, a 3aTeM CekTopamm BbIAENSAIOTCA €ro OT-
[efbHble 4acTu. PaccCMOTpeHHbIe crnoco6bbl rpaduyeckoro m3o-
6paxeHnst CTPYKTYPbl COBOKYMHOCTN UMEIOT KakK AOCTOWHCTBA,
Tak 1 HeAoCTaTKU.

1990r.

58,6%

29,4% 0.4%

2000r.

86,9%

6.9% 3,8%

OVrons  OMpupoarwiiras M Oposa O TonouHbii MasdyT i

Puc. 4.2. O6vem noTpebneHys Tonmsa no XMenbHULKOA obnactu
(B % Kk o6wemMy o6bemy notTpebieHvs)
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1990 r.

0,4%

29,4%

58,6%

11,6%

2000r.

2,4%

3,8%

86,9% 6,9%

OYrons ONpupoansiiras W@ Oposa ETonouHblii MasyT

Puc.4.3. O6beM notpebnexns Tonamea rno XmessHuikon o61act
(B % Kk 06wemy o6bemMy notTpebneHus)

CTpyKTYPHbIE Anarpammsl

1990r.

Yronb
11,6%

TOMOYHBIV
masyT

29,4%
a
Oposa
0,4%
MpupoaHeIi ras
58,6%
2000r.
3,8%

86,9%

2,4%
—
| O Yrons 0 MpupoaHbIi ra3
| W Oposa Tono4HbIA MazyT

Puc.4.4. O6vem norpe6nenus Tonnvsa no XmensHuLkoi o6nacty
(B % k 0611emy 06bemMy noTpebneHus)
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CekTOopHas gnarpamMmma CoxpaHseT HarfisgHOCTb U Bbipasu-
TENbHOCTbL NNLLbL NpU HEBONBLLIOM YMCNE YacTel COBOKYMHOCTH,
B NPOTMBHOM Cilyyae ee npuMeHeHune MmanoadppekTmBHo. Kpome
TOro, HarNAAHOCTbL CEKTOPHOW AMarpamMmmbl CHUXAETCH Npu He-
3HAYNTENBbHBIX N3MEHEHUSIX CTPYKTYPbl n3obpaxaemMbiX COBO-
KYNHOCTEN: OHa BbILIE, ECNIN UMEIOTCS CYLLLECTBEHHbIE Pasnuuus
CpaBHUBaEMbIX CTPYKTYp. NMpenmyulecTBOM CTONOMKOBBIX (NEH-
TOYHbIX) CTPYKTYPHbIX AnarpamMm no CPaBHEHUIO C CEKTOPHLIMMU
ABASAOTCA X Bonbllas eMKOCTb, BO3MOXHOCTbL OTpa3uTb bonee
LWMPOoKuit o6beM nonesHo nHdopmaumu.

4.4. [IMATPAMMA C3K3if

K cTpykTypHbiM gmnarpammam oTHocuTcs gumarpamma Co-
K3, NCMONb3YIOLWAACs AN HarnaaHoro nsobpaxerus 6anaHca.

Ee rpaduyeckuin o6pa3 Npom3BoONbLHLIA — B BUAE reomMe-
TPUHYECKOM MU HEreoOMEeTPUHeCcKo GUrypsl ¢ oTxXoasaimmMm ot
Hee TakuMu Xe dpurypamu, HO MEHbLUero pasmepa, nponop-
LMOHaNbHOr0 COOTBETCTBYIOWNM CTPYKTYPHbIM YacTam. Oco-
6oe BHMMaHWE NMpU NMOCTPOEHUU 3TOW AuarpamMmbl yoensieTcs
aKcnaMkaumm — sipaeikam u neredgam. NMpumepamu Takmx gua-
rpamMmm asnsioTca puc. 4.5; 4.6; 4.7 [7, c.22; 18].

NepsnyHas BropumiHas KoHeyHas
SHeprma 3Heprus SHepmi
DOomatunue xossAcTBa 59
. L. WSS ApegIpHATIN Moae3xas
Hedbb 158 . 2 " 3neprua
246 _________,:_;,j
- ? ______ -
Yroab 118
ras 60 npeoGpasosanun
Ypau 30
Tipoee 10 2
W
HesHepretmmieckoe
norpebaenne HeuncnoabiosaHHAR
! 3Heprusa

Puc. 4.5. MNotpebnerue aHeprum B ®PIr g 1984 . (B MAH TY.T.)
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CREPXROPMATHRHLIE NOTEPH MICKTPOMEPLII

DNSKTPOOHEPTHA OTHYIISHHAA B CETh

OryeTHbI¢ TEXH
N0TCPH RICKIPOIHEP)

[
i

Hopratismme MeTposioriHeckhe
TP ANESKTPOIEPIHE

HopsMaTuptible oTyeTHLIE
Texunyeckne TI13

r Hopamartnerwie otdethide TT1D

]

N Texnudeckne pacHeTnnie
OTEPH MTEKTPOIHEPI 1L

Tlepexeniinio pacueTiie
worepn ekTpoascprum b IEL

YCIOBHO-HOCTOMAHBES PACHCTHRIC
NOTEPI WIRKTPOIHCPIIY B TPaHCopMatopax

TlopeMoHNbIC PacteTHME HOTEPI
B1p P

T

VENOBHO-NOCTGANLIC PACHETHIE TOTEPI
INEKTP H B APYRIX cereil

HOpMUTHRIBE HOTEPH ANEKTIPOIREPIIIH HA COBCTBENNIE

MY %01 TOACTaRUEIT 1f pacTIpe ASIHTCIIHIX yerpolicrs

Puc. 4.7. Cocrasmsie vactu CTPYKTYpbl 6anaHca aNeKTpO3IHeprin
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S.1. NMOHATHE 0 AHATPAMMAX AHHAMHKH - }

Ana un3obpaxeHns W onpeaeneHUss pas’BUTUS ABIEHUS
BO BPEMEHW CTPONATCH AuarpamMmbl juHamMmkn. Ons HarnsagHo-
FO n3o6paxeHus ABNEHWIA B paRgax AMHAMMKW UCNONL3YIOTCA
hAuarpammbl: CTONGMKOBLIE, NIEHTOYHbBIE, KPYroBble, SIMHENHLIE,
paauansHeie u 4p. Boibop Buaoa anarpammel 3aBUCAT B OCHOB-
HOM OT 0COBEHHOCTEA UCXOAHBIX BAHHLIX W e Wccnenosa-
HUsA. Hanpumep, ecnu nMmeeTca paf AUHAMMKN C HECKObKMMMU
HEPaBHOOTCTOALMNMN BO BpeMeHW 3HadeHusamn (1918, 1928,
1938, 1948, 1958, 2068 rr.), To 4acTo 4NN HArNAOHOCTU UCNOSb-
3YI0T CTONBGUKOBbLIE, KBAAPATHLIE WAW KPYroBble Ouarpammbl.
OHn 3pWTENLHG BNEYATNRAIOT, XOPOWO 3anOMUHAIOTCR, HO He
rogHbi ons n3obpaxeHus GONbLWOro Yucna 3HaveHwi, Tak Kak
rpomosaku. Korga 4yucno aHavyeHnit B psgy AMHaAMUKN BENUKO,
uenecoobpasHo NPUMEHATL JINHEWHbIE AnarpaMmsl, KOTopbie
BOCMPOU3BOAST HENPEPLIBHOCTL Npouecca pas3suTva B BUAE
JioMaHon HenpepbIBHOW nMHUN. KpoMe Toro, nvHelHble awa-
rpaMmbl yno6HO UCNONb30BaTL, €CNN LeNbIo UCCRefoBaHNs AB-
naevcs nsobpaxenne obLLei TeHAEHUUM M XapaKkTepa pasBUTUS
ABAEHUA; KOoraa Ha ofHOM rpadwke HeobxoaumMo u3obpasuTb
HeCKONbKO ANHaMUYEeCKUX PANOB C LENLID UX CPaBHEHNUA; ecnu
Hanbonee Cyw|eCTBEHHbIM ABASETCA COMOCTABNEHWME TEMMNOB
nponsBoacTBa, a He 3HaveHui (puc. 5.1) [9, ¢.10, Tabn. 1.1].

[ns nocTpoenus nnHelHbIX fpadukoB NPUMEHSIOT CUCTEMY
NPAMOYTrOoNbHBLIX KOOpAUHaT. OBbLIMHO No ock abcumce OTKNAAbI-
BaeTcs speMsa (roabl, MECALLI U T. 4.), a N0 OCU opAuHaT — pas-
Mepbt n3obpaxaeMblx ABREHUA nnu npoueccoi. Ocoboe BHU-
MaHue cnegyet obpatuTb Ha Bbibop Macwraba ocn opAuHar,
TaK Kak OT aToro 3asucut obumin Bug rpaduka. Obecnedetxne
paBHOBeCUS, MPONOPUMOHANLHOCTM MexXay OCAMN KoopAuHaT

JmarpaMMmsl AVHaMUKA 49
HeoBXx0aMMO B rpaduke B CBA3M C TEM, 4TO HapylueHWe paBHO-
Becusi Mexay HMMK AaeT HenpasuibHoe naobpaxeHue pas3su-
Tus asnenus. Ecan macwtab nns wkanst Ha ock abcuymce oveHb
pacTAHYT MO CPaBHEeHWIO C Macwtabom Ha ocu opauHart, To
KoneBaHNa B AUHAMUKE ABIEHUIA Mano BolaensioTcs, U, Haobo-
poT, npeysenuyeHre maclutaba no ocy OpANHAT MO CPABHEHWIO
c maciiTabom Ha ocy abeumce naet peakue konebanus. PasHbiM
nepuoaam BpemeHu 1 pasmepam ypoBHSA LO/XKHLI COOTBETCTBO-
BaTb paBHbiE UHTEpBanbl MacwTabHOM Wwkan..

5.2. NKHEHHBIE AHATPAMMbI C PABHOMEPHBIMH WKANAMH

B npakTuke yaile BCcero NnpUMeHsIioTcs rpadpuyeckme n3o-
BpaxeHus C paBHOMEPHbLIMU WKanamu. B aTux rpadukax no ocu
abcumcc MHTepBanbl NPONOPLNOHANbLHbLE YACHY Nepuoaos Bpe-
MEHU, a MO OCY OPAVHAT — NPONOPLMOHANBLHLI CAMWM YPOBHSM.
Macwrtatom paBHOMepHOIA Wikansl ByaeT AnvHa oTpe3ka, npu-
HATOro 3a egmMuuuy (puc. 5.1) [9].
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Puc. 5.1. MponasoacTeo sneKTpoO3HEprum, MApA KBT Y,
B Yxpan+e 8 1990-1998 rr. B B

Mpumepom o6bEMHOM NUHEHOIA anarpammel guHamMuku
MOXeT cnyxuThb puc. 5.2. [11].

Hepeako Ha opgHOM nuHeHOM rpavike npuBoAUTCH He-
CKONbKO KPWBLIX, KOTOPbIE 0AI0T CPABHUTENBHYIO xapakTepu-

CTUKY AuvHaMUKM paanuuHbix nokasatenei UAKW OOHOTrO U TOro
X€ nokasarens.
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Mpumepom rpaduyeckoro nsobpaxeHms cpasy HECKO/b-
KuX noxkasarenen saensetcs puc. 5.3 {11].
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Puc. 5.3. Anrnamuka npoussoacTsa 316KTPOIHEPrv, MiH kBT,
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Ha ogHom rpaduke He cnepyeT nomewarts 6onee Tpex-
yeTblpex KPMBbIX, TaK kak nx 6onbloe KoAnYecTBO HendbexHo
OCNOXHSAET 4epTex, n nNMHeRHas guarpaMma TepsieT Harnsg-
HOCTb.

B HeKOTOpbIX Cny4Yasix HaHeceHWe Ha oAuH rpaduk ABYX
KPVBbIX AaeT BO3MOXHOCTb OAHOBPEMEHHO n3abpasnTsb auHa-
MUKY TPETLErO NOKa3aTenNs, €CNu OH ABMSETCH Pa3HOCTLIO ABYX
nepsbiX.

NHoraa HeobxoanMo CpaBHUTL Ha rpaduke AMHaAMUKY JBYX
nokasarenet, UMEIOLWNX PasfiniHbie eAuHULB nameperns. B
Takux cny4asx noHanobnTca He ogHa, a ase maclutTabHble Lka-
nsi. OgHY U3 HUX pasMewlaloT cnpasa, ApYryio — cnesa.

OpHako, Takoe CpaBHEHME KPUBbIX HE paeT A0CTaTO4HO
MOMHOR KApPTUHbI ANHAMUKA 3TKX noxaaaTeneu, TaKk kak mac-
wTtabbl NPOM3BONLHLI. 0 MYNII .

MoaToMy CpaBHEHME ANHAMUWKIK YPOBHS NBYX PA3HOPOAHBLIX
nokasartenein cnegyet OCYyLWECTBAATL HA OCHOBE WUCMONL30Ba-
HUA ogHoro macwTtaba nocne npeo6pasoBaHns aBCOMOTHbLIX
BESIMYNH B OTHOCUTEAbHbIE. [TPMMEpPOM Takoii fiIMHENHOW gua-
rpamMmsl ABAKETCA puC. 5.4 [11].
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ﬂMHeMHble bvarpammel C paBHomepHom WKanoh UMeoT
OAWH HEAOCTATOK, CHUXAIOLLMIA UX NO3HABATENBLHYIO LEHHOCTD:
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paBHOMEpHas uikana no3BoNsieT WN3IMEPsSTb M CpaBHUBATL
TONLKO OTPaxXeHHble Ha Awarpamme abCoNTHbIE NPUPOCTHLI
N yMeHbLEHKUA NokasaTenem Ha NPOTAXEHUN NCChegyeMoro
nepuopa. Ho Npu May4eHUn OMHAMUKA BAXHO 3HATbL OTHOCU-
TejibHbleé W3MEHEHWs UCCnefyeMbix MokasaTenei no cpas-
HEHWIO C AOCTUTHYTbLIM YPOBHEM WMNU TEMMblI X U3MEHEHWUSA.
MMEHHO OTHOCUTENLHBIE N3MEHEeHUA M3ydaeMbiX nokasaTtenei
B AMHAMUKE MCKaxatoTCAa Npu ux n3obpaxeHun Ha onarpaMmMe
paBHOMEpPHOW BepTUKanbHOM wkanoir. Kpome 10ro, B 0BbitHbIX
KoopavHarax TepsieT BCAKYIO HArNAAHOCTL N faXe CTaHOBUTCH
HEBO3MOXHLIM 1306paxeHne ONs paaoB AMHAMUKM C Pe3xo
VM3MEHAIOWMMMNCH YPOBHAMM, KOTOPbIE 0ObIYHO NMEIOT MECTO B
DVHAMUYECKUX paaax 3a ANVTeSIbHbIi Nepnon BpeEMeEHHU.

5.3. MHHERHBIE AATPAMMBI - onicng wori s o
HA NOAYAOTAPHPMHUYECKOH CETKE aHanoatnogr wde

B cny4anx Bbilueyka3aHHbiX HELOCTaTKOB NUHEeNHbIX rpa-
¢$hv1KoB C paBHOMEPHOI LWKaNOW cnenyeT 0TKas3aTbCA OT PABHO-
MEPHOWM WKanbl U MONOXWUTb B OCHOBY rpaduka nonynorapuag-
MWYECKYIO CUCTEMY.

MpuBepem npumMmep rpadpuka c nonynorapupmMmuyeckon
cucTeMon koopauHat. Jonyctyum, 4To HAOo uU3oBpas3vuTs Ha
rpaduke AMHaMuKy BbipaboOTKU SNEKTPO3HEeprMu MAH KBTyY B
XmenbHuukon obnactu B8 1996-2002 rr. Nno gaHHbIM Tabn. 3.1.
C aToi1 uenbio HaxoauM florapudmel ANA KAXO0ro YPOBHSA paga
(tabn. 5.1). OnpepenvB MMHUMANLHOE U MaKCUManNbHoe 3Have-
Hue norapndMos, NOCTPOUM MaCLITab ¢ TAKUM PacyeToMm, 47O~
6bl BCe faHHbie pa3MecTURUCh Ha rpaduke,

[Ax8

Tabnuua 5.1. O6bemsl BbIPabOTKY 3/1EKTPOIHEPI AN MIIH KBTY
B XMenbHnykoid obnactn 8 1996-2002 rr.

Ton 1996 | 1997 | 1998 { 1999 | 2000 | 2001 | 2002

Y 4935,1 | 6593,1 | 5871,4 | 5929,9 | 6333,1 | 6306,7 | 6410,8
logY | 3,69 3,82 3,77 3,77 3,80 3,80 3,81

YunToiBan macwtab, HaxoanM COOTBETCTBYIOWUE TOYKM,
KOTOpble CoeanHUM NNHWEeN, B pesynbTaTe NMonyyYuMm rpadpuk
{(puc. 5.5) c ucnonbaosaHMemM norapndmMudeckoro macwrtaba
Ha OCv opAuHarT, T. . Anarpammy Ha nonynorapudmMuyeckon

ceTke. MNMonHoW norapudpmmyeckoit guarpaMmoit OH cTaHeT B -

TOM cay4ae, ecnu no ocu abeuncce BypeT NOCTpoeH norapug-
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muueckuin MacwTab. B rpadukax aguHamMukuM 3TO HMKOrAa He
npyuMeHseTcs, Tak Kak norapumMmMpoBaHne BpeMeHn NUWeHo

BCSIKOro cMbichna.
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Puc. 5.5. O6beMbl BLIpaBOTKA 31€KTPOIHEPrvin, MAIH KBTY, S
B XmMenvHuLKko#i obnactu 3a 1996-2002 rr.

Mpumenss norapudmuyiecknin Mmacwtad, moxHo 6e3 Bca-
KMX BbIYMCEHUI OxapakTepu3oBaTb AUHAMUKY Y4YPOBHS. Ecnv
KpuBas Ha norapudpMunHeckoM mMacluTabe HeCKONbKo OTKAOHEe-
Ha OT NPSAMOA U CTAHOBUTCH BOTHYTOW K ocK abcunce, aHauurT,
MMEeT MecTo NajeHue TEMNOB; KOr4a Kkpusasi B CBOEM Te4eHnU
npubnuxaeTca Kk NpaMon — cTabunbHOCTE TEMNOB; €CAWU OHa
BLINYKO OTKNOHAETCA OT NPAMON 8 CTOPOHY K ocv abcumcc,
n3yvyaemMoe ABNeHUE nMeeT TEHAEHLMIO K pOCTY C YBEN4YMBaIO-
LMMNCH TeMNamu. C et E :‘—4\ o

o L

5.4. PAAHANbHBIE AHATPAMMDI S B

-

Ouvnamuky nsobpaxaiot n paguanbHbie guarpaMmmet, CTRo-
fuMecs B NoNApHLIX KoopauHatax. PaananbHble guarpamMme
npecnenyloT uens HarnsgHoro uaobpaxeHusa onpeneneHHoro
pPUTMU4eckoro asuxeHns BO BpemeHW. Halle Bcero atu auva-
FPammMbl NPUMEHSAIDTCA 418 UNNIDCTPauMM Ce30HHbIX Koneba-
RUA. PaguansHbie pparpamms pasnensioTcs Ha 3aMKHYTbie W
CMnpaneHbie. Mo TexHuKe NOCTPOEHUA paanansHbie auarpaMms!
OTAMNaloTCa Apyr OT Apyra B 3aBUCMMOCTU OT TOr0, YTO B3ATO B
KadecTtse nyHkTa oTcyeTa, — LEHTP KPYra Uit OKPYXHOCTb,

3aMkHyThie uarpaMMel OTPAXAIOT LMK/ AUHAMMUKU KaKo-
ro-nmbo ogHoro nepvoga speMenn. CnvpanbHbie gyarpaMmel
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MOKasbIBAIOT BHYTPUrOOWYHbLIN (BHYTDMCVTOHHbM) UnKi anHa- [MocTpoexue CnMpanbHbiX gnarpaMm OTAK4aeTcs OT 3aM-
MUWKU 3a PR neT (CYToK). KHYTbIX TEM, 4TO B HUX KOHEL, OAHOTO Neproaa COeANHARTCS He

MocTpoeHne 3aMKHYTbIX iNAarpamMm CYTOYHORO UUKa CBO- ¢ HayanoM AaHHOTO Nepuoaa, a C HasanoMm cneaylouiero nepu-
OUTCA K cnenyiouemy: BobliepiuBaeTCAa KPyr, cpefHe4acoBOW ofa. 3TO AaeT BO3MOXHOCTb M306pasvTe BeCb PAA AVHAMUKK
nokasarveflb NpUpasHUBaeTca K paguycy 3Toro kpyra. 3atem B Buge cnupanu. OcobeHHo HarnAgHa Takas onarpaMmma, KOI',EI.?
BECb KPYI A8NMTCA Ha 24 paBHbIX CEKTOPA, KOTOPLIE Ha rpadmke | Hapaay © BHYTPUUNKINHECKUMN NBMEHEHNAMN NPONCXOAUT 3=
1U306paxalrTcs TOHKUMN NUHUAMK. Kaxablia cexkTop 0603Hava- MeHeHue U3 uuKna B umks. CnupansHas guarpamma no AaHHbiM
eT 4ac, NpU4eM PacnonoXeHne YacoB aHaNOrUYHo undep6nary. Tabn. 5.2 npuseneHa Ha puc. 5.7. [11].

Ha kaxpom CeKTOpe Aernaercs oTMeTka CcornacHo MaquTa6y,
ncxoas U3 AaHHbIX 3a COOTBETCTBYIOUWIMA Yac. Ecnu paHHble
NpesbLILAaT cCpenHeYacoBon ypOBeHb, OTMeTKa aenaercs 3a

Ta6mmuya 5.2. [pon3BoAcTBO 3/AEKTPOIHEDPTMN, MAH KBT-4, 3
B XMesnbHuLKo# obnactn 8 1937-1999 rr.

npeaenaMn OKPYXHOCTM Ha NPOJOMKEHUM papuyca. 3aTem ron Mecsu »
OTMETKM Pa3NNYHLIX 4YaCOB COEAMHRIOTCA oTpeskamu. MNpumep 1234|567 |8]|9]|10]11]12
3aMKHYTOW guarpammel npusegem Ha puc. 5.6. [6] danHas ~ zlslglIs|Igl8lalRIKI8]n ©
3aMKHyTas gmarpaMma HarnagHo NOKasbiBaAET, 4TO MOLIHOCTL 2 CISISISIZINILIRILIEIGR
Harpy3ku sHeproCucreMbi YkpanHbl MEHAETCSI Ha NPOTAXEHUN i M J Wi S i Al it SO N i B S
CYTOK. MUHVUMYM Harpysku NMpuxoanTCa Ha HOYHOR MHTepBan ¢ ® 11l 815818 5(R §
23 po 6 4acoB, a MakCUMyM Ha NUKOBLIA ¢ 8 A0 11 yacoe u ¢ 20 & S8 8|8|&|T|lE|2|3|8|R
Bo 22 yacos. Ecnu xe B kauecTse 6a3bl ANS OTCHYETA B3ATL He bl Bl Sl il .l Bl S ; ; :; ; -
UEHTP Kpyra, & OKpYXHOCTb, TO AvarpamMMel HasbiBaloTCs Cru- 2 E g S';’ § § % § wlo|3|e| s
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- Puc. 5.7. MpounasoacTBo 3NeKTPOSHEPTMN, MJIH KBT-4,
Puc. 5.6. CyTouHbIe 3UMHUE Harpy3ku 3HeprocucTeMsl Ykpantsi, MBT, Sl 8 XMenbHuLKosi o6nacTu B 1997-1999 rr. ‘

B 1992-1994 rr. » ¥




PASAEA 3
BN AHATPAMMBI PAOB PACTIPEAENEHHA

6.1. NOHATHE 0 AMATPAMMAX PAAOB PACTIPEAENEHHS

Oco6biM BUAOM rpadukoB SBARIOTCS AnarpaMMmbi pacnpe-
ACNEHUA BeNUYUH, NPEeACTaBNEeHHbIX BAPUAUMOHHBLIM PSAOM.
Pan pacnpepenenuss — a0 ynopspoyeHHoe pacnpepenexue
€ANHNL, COBOKYMHOCTU Ha rpynnbl Mo ONpeaeneHHoMy Bapbu-
pylowemy npusHaky. Paa pacnpenenequs npeacrasnsiet co6oi
NPOCTeWLLYI0 rpynnMPOBKY, B KOTOPOW KaxXnas Bblaensemas
rpynna xapakTepusyeTcst OAHUM rnokasaTesnieM — YUCNEHHOCTbIO
€AMHULL 0GbeKTa, MONaBLIMX B KaXayio rpynny.

Harnsaxoe npepncrasnenue o xapaktepe nameHeHus va-
CTOT BapuMaunoHHOro psiga AalT AvarpamMMel: NOAUFOH, MMCTO-
rpamma, KyMynaTa, ormea, kpmsas JlopeHua.

BapuaunoHHbIMM HasbiBalOT pafel pacrpegseneHus, no-
CTPOEHHbLIE MO KONMYeCcTBEHHOMY npuaHaky. Jlio6oii Bapuaum-
OHHbLI PAA COCTOMT U3 [IBYX 31IEMEHTOB: BapUAHTOB 1 4acTOT.
BapuaHTamu cunTaloTcs oTensHble 3HayeHus npusHaka, Ko-
TOPbI€ OH NPUHUMAET B BaPUALMOHHOM PsiAly, T. €. KOHKPETHOe
3Ha4eHue BapbUupyloLero npuaHaka. 4acToTbl - 3T0 YUCNEHHO-
CTU OTAENbHBLIX BAPUAHTOB UM KaXA0M rpynibl BApUaUMOHHOro
pana, T. . 3To Yncna, NokaswiBaloLme, Kak YacTo BCTPeYalTCs
T€ U WHble BapuaHTLl B pagy pacnpegenequns. Cymma Bcex
4acToT onpeaenseT YNCNEHHOCTL BCE COBOKYMHOCTH, ee 06b-
eM. HacToCTAMM Ha3bLIBAIOTCH YACTOThI, BLIPAXEHHbIE B AOMNX
€AnHULBl M B NpoueHTax K utory. CooTBETCTBEHHO CyMMa
YyacTtocTei paBHa 1 unm 100 %.

B 3aBucuMoCTH oT xapakTepa Bapuauum npusHaka pasnm-
4aloT ANCKPETHBIE N MHTEPBA/bHbIE BapUaLMOHHLIE PSabI.

B cnyuae avckpeTtHo Bapraumm BennumnHa KonmyecTBeH-
HOro Npu3Haka NPUHUMaET TONLKO Uenbie 3HadveHus. Cnepno-
BaTesibHO, AWCKPETHBIM BapWauMOHHBLIA paf xapakTepusyer
pacnpeneneHue enHUL, COBOKYNHOCTU MO AUCKPETHOMY Npu-
3Haky.

B cnyyae HenpepuiBHOII Bapuauuu BenuuMHa npuaHaka
Y €AMHUL, COBOKYNMHOCTU MOXEeT NPUHUMATL B ONpeaeneHHbIX
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npepenax noGLIe 3HaYeHMsi, OTMHAIOWMECs APYr OT .u,pyraH :':)a(
CKOMIbKO YrOAHO Manyio BennuuHy. Moctpoexve MHTeanan: e
BapVaLmMOHHbIX PAAOB uenecoobpasHo nNpexae |=.acermoC : peTHaﬂ
NpepLIBHOM Bapuauum npusHaka, a Takxe eciu A cnc?sapm-
BapuaLys NPOSBNAETCA B LULMPOKWX Npeaenax, T. €. 4n
aHTOB AMCKPETHOrO NpU3HaKka AOCTaTO4YHO BENUKO. L arors
yno6Hee BCEro psiabl pacnpeaeneHus aHanmsprBero P
[OMOLLY UX rpaduyeckoro n3obpaxeHus, nosaonmom}1 EHMéyO‘
auTb 1 0 GopMe pacnpenenexns. HarnagHoe npe,u.crae,a'OT G
xapakTepe M3MEeHeHWA YacToT BapuaUMOHHOro psiaa A

AVUIrOH U TUCTOrpamMma.

6.2. MOMKIOH

MoAUroH UCMONb3yeTcs npu n3obpaxeHuu p.mcxpeT:z;
BapUaUMOHHbIX PAAOB. [ns ero NnocTpoeHus B npsmoyrom;zme
cUCTEeMe KOOpAMHaT no ocu abcumncce B 04MHaKoBOM MactLl e
OTKNAaAbIBalOTCA pPaHXUpOBaHHble 3HaYeHUn Bapbmpym:mﬂ
npwuaHaka, a no 0Cu opaAnHaT HaHOCUTCH Wwkana Ans Bblpa)KA -
BEeNMYMHBI YacToT. MosnyyeHHble Ha nepecedeHun abcumcc :
opAvHaT TOYKU COEOUHAIOTCA NPAMbIMU IMHUAMMU, B peaynb_Tc:;_,
aTOro NOMy4aloT NOMaHYIo SIMHNIO, Ha3bliBaeMYIo NOJIMTOHOM 2
cToT. MHoraa Ans 3amblkaHys NoaMroxHa npeanaraercs KpanHu ;
TOYKM (Cnesa u cnpasa Ha TIOMaHOW IMHUK) COeaANHUTb C TOHKa
MW Ha ocu abeumcc. B aTom cnyyae nonyyaercs MHOI’OYFO{IbHMK..
Hanpumep, nsobpasnm rpaduyecku pacnpeaeneHne 4encrsy
towmx 8 1999 r. saHeprobnokoB (A0 20 B CTpaHe) B CTpaHax C
aTOMHOI 3HepreTMKoi No aaHHeiM Taobn. 3.5.(puc. 6.1).

Ha ocu opauHat MOryT HaHOCUTHLCA HE TOJIbKO 3Ha4eHus
4acToT, HO 1 YacToCTeW BapuaumMoHHOro psaaa.
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Yucno cTpaH
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1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20
KonuyecTso AeCTBYIOLNX aTOMHbIX aHeprobnokos

Puc. 6.1. PacnpegeneHue AeACTBYIOLUNX B 199? r. )
8TOMHbIX 3HepPro6.10koB (40 20 B CTPaHe) B CTPaHax C aTOMHOM 3HEPreTykon
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6.3. THCTOTPAMMA rovic i ramsine ks

fucTorpamma npumenseTcs ans naoBpaxerns UHTEepBanb-
HOTO BapualmonHoro pspa. Mpu NOCTPoeHUn rUCTorpaMMmb: Ha
ocu abcumcc OTKNaabIBAITCH BeNMUYUHDI WHTEepBanos, a ya-
CTOThI n306paxainTca NpPaMoyronbHukamu, NOCTPOEHHLIMM Ha
COOTBETCTBYIOWNX NHTepBanax. Buicota CTONGUKOB B cnyyae
PaBHbIX WHTEPBaioB A0MXHA GbiTe NPOMOPLUMOHANBLHA YaCcTo-

Tam. B pesynkstate mMul Nony4uM rmcrtorpammy — rpacuk, Ha Ko- -

TOpoM psa pacnpeaeneHnn nsobpaxeH B BUOE CMEXHbIX Apyr
C Apyrom crtonbukos. Mpumep FUCTOrpaMmbl 3NEKTPUHECKON
Harpy3kn npombILNeHHOro npeanpusitus (undpbl YCNoBHbi€)
npusepeH Ha puc. 6.2,
JUEN MG BOTOYESRONIIN: BG 1nol
Bpems % SOTTAGN 018 Ry
MOBOMEHNTO 8 OONINOL Mo; - o
50 - ERE BlIHDEHOGMNYHBN . RO TOuE RGN
R TEHNAGONOO O B  SRsH
RS PR A ety ey aaf? TOTARE IgHNE.
VEXT A MME vy P
40T winnon . - . BYRO O
1 AMBE RAD BA0HN TOT
1 BBEEGID N BEDAD) MAMD .
MO TE 8 IDNUDD6 MO AR N
L ANLLE
‘ & OXNRLCH
'V ROEN T8 U HR HOHMOTE
A TEHNIWTO NOG B8
MOTIOTUBH N UM TAT1D8H

]O"- / ) ‘1’ Kt Ty

' 3 6 9 12 15 18 Harpyska

v MBr
Puc. 6.2, rucrorpamma BNEeKTPUHECKON HArPy3Ku

\Q NPOMBILLINEHHOro NpegnpuaTs {ungpsl ycnosHsie)

e

30T MUK ROT.

fcTorpamma moxer 6uiTb npeoBpasosaHa B NOAMIOH pac-
NPEASNEHIUR, €CNIM HANTU CepeavHbI CTOPOH MPAMOYTONLHIKOB 1
3aTeM 3TU TOUKMN COeAUHNTL NPAMBIMIA TIMHUSIMM. MNonyyeHHbIN no-
JWMrOH pacnpeneneHns 3o6pax eH Ha puc. 6.2 NOMaHOIA IMHUET.,
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' Mpu NOCTPOEHUK TMCTOrpamMMel pacnpeneneHns Bap:;
LMGEHOMO pAfla C HEPaBHLIMW MHTEpBanamu Mo ocu opp.wa T
HAHOCAT HE YacTOoTbl, @ NNOTHOCTL pacnpeneneHnsa NPU3HaK 2 8
COOTBETCTBYIOWMNX nHTEPBanax. To HeobxoavMmMo caenatb ﬂme
yCTpaHeHUs BAWSHWUA BENIMYWHBLI MHTepBana Ha pacn;’)_le,uemi’CTb
M NOny4eHUsi BO3MOXHOCTM CpaBHMBaTb 4acToTel. [N0TH CT
pacnpefeneHns — 8To 4acToTa, paccyMTaHHas Havep.mnwu.y "
pUHBLI MHTEPBAana, T. €. CKONbLKO eAVHULL B KaXA0W rpynne np

XOAUTCA Ha eAVHULY BenuvrHbl uHTepsana. Mpumep pgcqt{a;g
NAOTHOCTU pacnpefenieHns Ha OCHOBaHMKW AaHHbiX Tadn. 3.

npeacTtasned BTabn.6.1. v\ B

Tabnuya 6.1. PacnpegeneHune cTpaH ¢ aTOMHON 3HepreTukou
110 YMCITy OEACTBYIOLMX ATOMHbIX 3HEProbaokos B 1999 r.

lpynna cTpaH no WupuHa tnoTHocTb
uucny aewcTeylowmx [ Hucno vHTepBana, | pacnpepeneHus,
aT0M6HbIX CTpaH (6n0KOB) eAnHuL
robnokos -
onep A B . C=AB
No5 15 S 3
5-10 5 5 L
5% 5 10 0,6000
20-75 4 55 0,0727
75-105 1 30 0.0333

6.4. KYMYNATA ' : A

Ona rpaduyeckoro naobpaxeHus BapuaLMOHHBLIX PAOOR
MOXEeT TakKXe WCroNib30BaTbCA KyMynsiTuBHasi Kpusas. [Mpwu
NOMOLUKN KYMYRATLI (KpMBOW CyMM) m306paxaeTca psf Hako-
NAeHHbIX 4acToT. HakonneHHbie 4acToThl ONpeaensaioTca nyrem
nocnenoBaTeNnbHOro CyMMMPOBaHUA 4acToT NO rpynnam u rno-
Ka3biBalOT, CKONbKO €AWHWUL, COBOKYMHOCTW WMMEIOT 3HAYeHUs
NpusHaka He Gonblue, 4eM paccMaTpUBaeMoe 3HaveHme.

“w Mpu nocTpoeHun kyMynsaTbl MHTEPBANBLHOTO BapvauUWoH-
HOro pspa no ocu aGecumcc OTKNaOLIBAIOTCA BapuaHThl Psaa,
@ N0 OCW OPAWHAT — HAKOMEHHBIE YACTOThl, KOTOPLIE HAHOCAT
Ha none rpaduka B BuAE NepneHavKynsipos K ocn abcumce B
BEPXHUX rpaHuuax wHTepBanos. 3aTeM 3TW NepreHaNKYNspbI
COCAUHSIOT U NONYYAIOT NOMAHYIO NMHWIO, T. €. KYMYAATY.

KyMynsTy pacnpefeneHns anekTpudeckoit Harpyskm npo-
MbILNeHHOro NpesnpuaTUs (LMdPbI YCNOBHbLIE, TE XE, Y4TO U Ha
PVC. 8.2) npueeneM Ha puc. 6.3. _ .. oo s s
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[narpamMmbl PAAOB pacnpegeneHms 61
6.6. TPADMK NOPEHLA

Cpeam pasnuyHbix BUAOB AvarpaMm pacnpeaeneHus oco-
Hoe MECTO 3aHUMaEeT KpnBas, MeHyeMas Mohesnbio JiopeHua,
rpacdvkom JlopeHua nnm Kpueon NopeHua.

Pasnen 6
N3obpaxerue BapuaumorHoro psna B BUAe KYMysaThl 0CO-
6eHHO 3 DEKTUBHO ANS BEPMALUMOHHBIX PAOOB, 4aCTOThI KOTOPbIX
BbIPAXEHb! B OMAX WU NPOLEHTAX K CyMMe 4acToT paaa, fPUHSA-
TOW COOTBETCTBEHHO 3a €AnHnuy uam 3a 100%, 1. e. yacTocTamu.

vviiom Tt Bpems % Kpueas JlopeHua, WM, Kak ee eule HasbiBawor, MKSpMBaZFj
e - it ik s KOHLIeHTpauun (v anddepeHumaumm), — 310 0AHa mpno-
bt vy 1001 | NHEHBAAGOE HOBUAHOCTEN KYMYNATUBHLIX AUArpaMM, OCHOBHOW Lienb o
RO S 1 T GRBACS TS 1HNC CTPOEHUS KOTOPbIX ABNAETCH Fpaduieckoe °T°6paerT1i ocgm
ErAv3Eq qowms | . SR T neHv paBHOMEPHOCTW pacnpegeneHns efnHuL, CoBoky vor
2.8 NO8T xargl B RN NTOGH | MeXAy PasnM4HBIMM SHAYEHNSMY M3Y4AEMOTO NPASHAKA. u-
1 f g nost g usnasTon BI, KYMYSISTUBHBIX guarpamm snepseie Gbin npumeHeH amep

R ;ol - - o kaHckmM ctatucTukom O. U. JTopeHuom v Bowen B NpakTuKy Noa

- By P T 2 T F et Dal
oo T N MU e Uy ero ”g"i*;i“;gy NOCTPOEHUSA KPMBOI JlopeHLa NoNoXeHb! Kymy-
PR T T ST NISTUBHBIE YACTOCTH, BLIPAXEHHLIe B MpouexTax. Mpu nocTpoe-

§ 9 12 15 18 Harpysxa VAN
MBr
Puc. 6.3. Kymynsara pacnpeneneHns snexTpu4ecKkoii Harpyskm

fee - MPOMBILINEHHOTO NPEANPNATYS (UNPPLI YCIIOBHBIE)

HWW KPMBOYA JlopeHua NCMONb3YIOTCH HE TONLKO KYMYNIATUBHbIE
4acTOCTWU, PacCYUTaHHbie B MpOUEHTax AJjA Kaxaowu rpynnbl
eaVHUL, OTHOCUTENBHO MNPU3Haka, NOoNOXeHHOro B OCHOBY NO-
CTPOEHMA AAHHOr0 psaa pacnpeaeneHus, HO N BblpaXeHHbie B
npouedTax K obwemy o6bLEMY KYMYASiTUBHbLIE 3HA4YEHUs rpyn-
MMPOBOYHOIO NMPU3HaKa, a UHorga n Apyrue KonuqecTBeHHbIe
NpU3HaKn, xapakTepUayioLme Te UM UHbIe CYLLeCTBEHHbIE CTO-
POHBY M3y4aEMOro SBACHUS. .

Kpusas JNopeHua cTpouTcsi B NPAMOYIOJILHOW cUCTEME
KoopauHart. Ha ocun abcumce U opaMHaT HAHOCATCS 0AUHAKOBbLIE
MacwiTabel Wkan B npoueHTax ot 0 Ao 100. Taknum o6pa3om, AaH-
HbI BUA KYMYNATUBHOM auarpaMMbl umeeT GOpMy KBaaparta.
Ha ocu abcumnce ksapparta oTknafbBalOTCH 3HAYEHWUSI KYMYNns-
TUBHbLIX HaCTOCTel, XxapakTepuayiowue pacnpegeneHme eanHnL,
3y4aeMOi COBOKYMHOCTU OTHOCUTENLHO [PYNMMPOBOYHOMO
Npu3Haka, a Ha ocu opauHaT KBagpaTa — COOTBETCTBYOLME
M KYMYNATUBHBIE WTOrOBLIE 3HAYEHWS OTHOCWUTENBHO rPYM-
MMPOBOYHOIrO NPU3HaKa UK APYrMX UCCREAYEMbIX NPU3HAKOB.
OTmMeTuM, 4To ocK KoopauHaT 8 OTHOWEHUN HAHOCHUMbIX Ha HUX
BWAOB KYMYNATUBHLIX YacTOCTe#, a Takxe COOTBETCTBYIOLMX
WM KYMYNSITUBHBIX UTOrOBLIX 3HAYEHWUIA UCCAEAYEMBIX NMPU3HA-
KOB ABNSIOTCA B3anMo3aMersieMbIMU. DTa 3aMeHa He BNVSET Ha
KoHpUrypauuio KDWBOiA, N3MEHSIETCA TONLKO €€ pacnonoXeHne
B None anarpammul.

Monyyentwie 8 pesynsrate NOCTPOEHUA auarpaMmbl nomMa-
HbIe kpuBbie XapakTepuayloT pacnpeneneHme eamHuL, COBoKyn-
HOCTU No 3HaueHusm rpynnMpoOBOYHOrO NpusHaKka.
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65. OTKBA . ., . _ure T

Ecnunpurpaduyeckom M306paxeHnn BapMaumMoHHOro psiga
B BUAE KYMYNSiITbl OCY NOMEHATL MECTaMM, TO Mbl nony4um orusy.
Ha puc. 6.4 npusegeHa orusa pacnpeneneHns anekTpu4Yeckomn

Harpy3ku ApoMbiLLAEHHOro npeonpuaTna (uM¢pr yCﬂOBHble).
Harpysxa
MBr
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CBO#CTBO KpMBON JlopeHua 3axk/io4aeTcs B TOM, 4TO Npu
paBHOMEPHOM pacnpeieneHn eanHnL, COBOKYNHOCTU MO 3Ha-
YEHWAM TPYNNMPOBOYHOIO NPU3HaKka, Kpyean, NOCTPOEHHAA Ha
OCHOBE KYMYJIATUBHBIX 3HA4YEHWIA ITOr0 NIpU3Haka, AoMXHa Co-
BNagath C AWaroHanbio KBagpara, KoTopasa B AaHHOM cny4vae
BbICTyNnaeT B Ka4ecTBe IMHUN PABHOMEPHOro pacnpepeneHus.
Mpw HepaBHOMEPHOM pacnpegeneHmn kpveas JlopeHua npepn-
cTasnneT coboih BbINYKIYIO KPWUBYID, NpNYEM, Yem Bonblie oHa
BbiNyK/a, TeM HepaBHOMEpHee pacnpeaesieHbl eanHULbLL DaH-
HOWM COBOKYNMHOCTM MEXAY Pa3HbiMU 3HAYEHUAMW FPYNNUPOBOY-
HOro npu3Haka. MHa4e roeops, 4em Bonblue Kpusas JlopeHua
OTKJIOHSIETCSA OT ANHUM PABHOMEPHOIo pacnpeneneHus, 1.e. oT
auaronany, tem Bonblue HepaBHOMEPHOCTL pacnpeneneHuns u
BbllLie CTErNeHb KOHUEHTpauum unm anddepeHumaumm nToroso-
FO 3HAYEHWUA FPYNNMPOBOHHOIO NPU3HaKa B OTAENbHLIX €4NHV-
uax cosokynHocTh. [pu aToM BO BCcex cnyvasax kpusas JlopeHua
cosrnapaert C JINHWEN PaBHOMEPHOIo pacnpeaeneHna B Toukax
0 u 100%, Tak Kak He3aBUCMMO OT CTEfMEHU PaBHOMEPHOCTU
pacnpepenenus 0% enuHuu Bceraa 6yner COOTBETCTBOBATL
0% 3HaueHui rpynNNMpoBoYHOro npuadaka, a 100 % eguHuni co-
BOKYNHOCTU — 100% ero obuwiero nToroBoro sHa4eHus. B caasu
C 9TUM NOCTPOEHUE KPUBOH JlopeHua HasmHaeTcs C Todkm 0% u
3akaHymsaeTcs B Touke 100%.

KpuBas JlopeHua no3sonsier CpaBHUBATbL CTENEHU KOHLIEH-
Tpauun n auddeperHumnanm, 1.6, CTENEHN HEPaBHOMEPHOCTHU
pacnpenefneHvs oQHOrO M TOro Xe NpuaHaka B pa3HbiX COBO-
KYMHOCTSIX MAM Pa3HbIX NPU3HAKOB B O4HOW U TOW Xe COBOKYN-
HOCTW. [1ns aTOro Ha OAHOW U TOM Xe AnarpamMme HeoGxoaNMo
NOCTPOWUTb HECKONBLKO KpnBbiX JlopeHua, nsobpaxaiowmnx pac-
npeaenerne NasHoro NpuU3Haka B pa3Hbix COBOKYMNHOCTAX, Ha-
npumep, pacnpegenexve npegnpuatmii no obbvemy BbiNycka
NPoAyKLUMYU B PA3NNYHLIX OTPACAX MPOMBLILLIEHHOCTH, UK Xe
pacnpegeneHme pa3Hbix NPU3HAKOB B OJHOW U TOI Xe COBOKYT-
HOCTWU, HANPUMEP, pacnpeaeneHue NPeanpuaTUii Kakon-nnbo
OTpacAn 9KOHOMUKM Mo 0ObeMy BbINYCKAeMOWN NpoAyKuUMM,
4ncny paboTHUKOB, CTOMMOCTY OCHOBHbLIX NMPON3BOACTBEHHBIX
$OHOO0B W T.4., U N0 CTENEHU BLINMYKAOCTU 3TUX KPUBLIX CAENaTb
COOTBETCTBYOWME BbIBOAL 06 YPOBHE KOHUEHTpauuv unm gng-
depenuvaunun. Kpusas JlopeHua Takxe npumenmnma gna xapak-
TEPUCTUKN U3MEHEHMS pacnpefeneHus nyvyaemMbix ABNEHUA 80
BPEMEHMN.

Hepoctarkom kpuBbix JIopeHua ABAAeTCs TO, 4TO €CAKU OHK
OTHOCSHITCHl K OA4HOW U TOW XE& COBOKYMHOCTU UMK Xe K pasHbiM
COBOKYNHOCTAM, 1 NepeceKaioTCs, To TPYAHO, a nHorna v HeBo3-

on ~ K e

63
[narpaMmmbl psiAoB pacnpegenexns
MOYKHO CONOCTaBUTb UX 1 COOTBETCTBEHHO caenarb xakue-nnbo
BLIBOAbI O CTENEHU W TeHASHUWUN HEPaBHOMEPHOCTU pacnpeae

MbIX SIBAEHUNA.
neng Mr?g;%embuo xpuBoit SlopeHua ynoBHo KOHTpOﬂMpOBaTli
noTpebnerne aHeprnm (puc. 6.5). B Takom cnyuae no oc;mnc:)pg,i;m
paT OTKnafblBaeM 3Ha4enune nOTpeﬁﬂeuHHOVl c~)H“epr|/|ﬁ,mﬂcmyeT
aBGcuMce BpeEMA noTpebnenuns. Kaxanoi kpneon coo

cBo rpadurk Harpyaku (puc. 6.6).
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PA3AEN//
Bl rPADPHYECKHE KAPTbI

7.1. NOHATHE 0 TPAPHYECKHX KAPTAX

K rpacpuyeckum kaptam oTHOCATCA CTaTUCTUYECKUE KapThl
Y YHMBepcalbHble rpapuku.

CratucTuyeckme kapTel npeacTasnsioT coboii Bug, rpadm-
YECKMX M300paxeHnit CTaTUCTUYECKUX JaHHbIX HA CXxemaTuye-
CKoWi reorpadu4ecKor nm NHo kapTe, xapakTepuayioLLmxX ypo-
BEHb UNU CTeneHb pacnpocTpaHeHns TOro UKW MHOIo SIBAEHUSA B
npoctpaHcTee. CpeacTeamun n3obpaxeHns TepPUTOPUANLHOro
pasMelleHuns SBNAIOTCA WTpUxosBka, GoHOBasA packpacka unm

reomeTpudeckmne purypbl, B TOM YUCNe N3oAUHUKU. PasnnyaioT
KapTorpammebl U KapToguarpaMmmbl.

7.2. KAPTOIPAMMDbI

Kaptorpamma — 310 cxemaTuyeckas kapta, Ha KOTOPOIA
LUTPMXOBKOW PA3NUYHOMN ryCTOThI, TOYKAMM, JIMHUSIMU UM OKpa-
CKOIl OnpeaeneHHoN cTeneHu HaCbILLEHHOCTM MNoKas3biBaeTcs
CpaBHUTENIbHAA WHTEHCUBHOCTb Kakoro-nubo nokasatens B8
npeaenax Kaxpaowu eAuHULbI HAHECEHHOro Ha KapTy TeppuTo-
puanbHoro AeneHns (Hanpumep, NAOTHOCTb 3MEKTPUYECKUX
Harpys3ok Ha npeanpuatviu, pacnpeneneHne pamnoHOB MO Bbi-
paboTke anekTposHeprum u T. n.). Mo cnocoby rpaguyeckoro
n300paxeHns KapTorpaMMmbl AENSTCA HA TOYEUHbIE, POHOBbIE,
NU30AUHUN.

Kaptorpamma To4eqHas — Bup kapTorpammsl, roe ypoBeHb
BbiGpaHHOro siBNeHusi M3obpaxaeTca ¢ NOMOLLBIO Toyek. Touka
n3o6paxaer OAHY €AUHULYY COBOKYNHOCTU MAW HEKOTOPOE MX
KOMM4ECTBO, NOKa3biBasi Ha KapTe NAOTHOCTb UM YacTOTy NpPo-
AIBNEHNA ONpeaeneHHoro npuaHaka.

Kaptorpamma ¢orHosas — BUA, KapTorpammel, Ha KOTOPOIA
LUITPUXOBKOM PA3NNYHON ryCTOThI UAKN OKPACKOM onpenesieHHOMN

[pagmyeckne KapTbl 65
;;e-neHM HacbILWLEeHHOCTU NnoKa3sbiBaloT VIHTeHCVI“BHOCTb Kakoro-
nmBo nokasaTens B Npeaenax TepputopuanbHoi eAMHULL.
@doHOBbIE KAPTOrPaMMbl, KaK Npasuno, VlCﬂOﬂbSYlOTCf! ons
1306paxeHns CPEaHUX NN OTHOCUTENbHBIX noxaaaren?m, ToO-
yeyHble — OJ151 OOBEMHbIX (konnuecTBEeHHbIX) NokasaTenem (Ymc-
NEHHOCTb HaceneHus, BbipaboTaHHas 31eKTPOIHEPruA N T. a.).
PaccMOTpVUM MOCTpoeHne GOHOBOW KapTorpammbl, wC-
nonb3ys aaHHble Tabn. 3.6. MNpexae Yem NpUCTYNUTL K NOCTPO-
EHMIO KapTorpammbl, He06Xx0AMMO pasbuTb PaoHb! Ha rpynbl
10 KOHLEHTPALIMU FEHEPUPYIOLLUX MOLLHOCTEN, & 3aTeM yCTaHo-
BUTb 419 KAX /10 onpeaeneHHyo OKpacKy Uin LTPUXOBKY.
CornacHo gaHHbiM Tabn. 3.6, Bce o6nacTu no KoHLeHTpa-
LM FrEHEPUPYIOLLMX MOLLHOCTEN MOXHO pa3bute Ha 6 rpynn:
1) o6nacTu, UMeloWMe KOHUEHTPaUMIO reHepupylowmx MoLL-
HocTew ao 0,02 kBt/uen.; 2) ot 0,02 po 0,1 kBT/4en; 3) ot 0,1 mo
1,0 kBT/4en.; 4) ot 1,0 po 2,0 kBT/4en.; 5) ot 2,0 ao 3,0 kB1/4en.;
6) o1 3,0 oo 4,3 kB1/4en. Toraa K NepBoii rpynne oTHOCATCA 06-
nactn 5, 18, 19, 25; ko BTopoi — 7, 10, 21, 141 T. a. ECAn NpuHATL
DJ1K Kaxgon rpynnel obnacTtei wipuxoBKy pasnnyHoro suaa, 1o
Ha HOHOBO KapTorpaMme XOpoLLOo BUAHO, KaK pacnonaralTcs
Ha TeppuTopun YKpanHb! OTAeNbHblE 06nacTy No KOHUEeHTpauuu
reHepupyloLLMX MoLHOCTEN Ha 1 yenoseka (puc.7.1).

Puc. 7.1. KoHueHTpauus reHepupyroLmx MoLwHocTeH, kKBT/4en.,
no pernoHam YkpauHsi \
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B kapTorpamme u3onMHui ans otobpaxeHus KOHUEeHTpa-
UMM nokasaTtesia Ha KapTe UCAOMb3YITCA U3onuHUU. Nsonn-
HUWN — 3TO JIMHWUU PaBHOro 3HAYeHWUS Kakon-Nmbo sennyuHbl B
€e pacnpOCTPaHEHMN Ha MOBEPXHOCTW, B YACTHOCTY Ha KapTe
unun rpadpuke. M3o0nmMHnMa orpaxaeT HenpepbiBHOE U3MEHeHne
uccneayemMomn BEMMYUHbI 8 3aBUCUMOCTY OT ABYX APYTrvX nepe-
MEHHbLIX W MPUMEHAETCHA NpU KapTorpadupoBaHMKM pasHOO-
BpasHbix ABNEeHnn. U30AMHUM UCMONbL3YIOTCA ANAA NONyYeHWUs
KONNYECTBEHHbIX XapaKkTEPUCTUK UCCNenyeMbIX BENMYUH U NS
aHanusa KoppensiuMOHHLIX CBA3EH Mexay HUMM.

Mpumep KapTorpaMmbl U3OAUHUK, NOCTPOEHHLIN NpW Mo-
MowWW mMeToda noTeHumanbHbix PyHkuui [3], npuvBeseH Ha
puc. 7.2 [20, c. 218]. QaHHbilt rpadmk No3BONSET BLISBUTL 3aKO-
HOMEPHOCTbL Harpy30k NPUEMHUKOB 3JIEKTPOIHEPIr U NPOMbIL-
NeHHOoro NpeanpuaTus.
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paguyeckne KapTbi
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[pyrvM MPUMepoM KapTOrpamMbi M30NV'HWA MOFyT Chy-
KWTb KAPTOTPaMMBbl NPOCTPAHCTBEHHbLIX N30SI KC YCNOBHOM rO-
pU3OHTATBHOM OCBEUIEHHOCTN OCBETU @/lbHbIX npubopos {puc.
7.3, 7.4) [19, c. 181, puc. 6-10, c. 261, py ¢. 9-18].
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7.3. KAPTOAUATPAMMbDI

BTopylo Gonbllylo rpynny cTaTMCTUMECKMX KapT COCTaB-
NA0T KapToamarpamMmel, npeacrtaBnsiowne cobolh codetaHue
auarpamm ¢ reorpaduieckoi UnM wHol kapTen. B kavectse
n306pasnTenbHbIX 3HAKOB B KapToAMarpamMmax Ucnonb3yloTcs
Avarpammibie purypsl (CTonbuku, KBagpathi, Kpyru, Gvrypsl,
NOSIOCKl), KOTOPLIE PA3MELLAIOTCA HA KOHTYpe reorpaduyeckoil
KapTel. Kaprogvarpammel JatloT BO3MOXHOCTL Gosiee yem kap-
TOrpamMbl OTPa3NTb CNIOXKHLIE CTaTUCTUKO-reorpadpuyeckme
MOCTPOEHUS. .

Cpean kaptogmarpamm crepyeT BblAENWTb KapToauva-
rpamMmbl MPOCTOro CpaBHeHUs. Ha xaproguarpaMme npocToro
CpaBHeHus!, B OTAnuMe OT OBbINHOW AnarpaMmsl, AnarpaMmmHble
$urypni, nsobpaxawoume BeNUYMHbLI UCCREQYEMOro nokasa-

TENsi, PACNoONIOXEHbl He B psg, Kak Ha OBbIMHOW guarpamme, a

pa3sHoOCHTCA NO BCER KapTe B COOTBETCTBUM C TEM PaiioHOM, 06-
NacTblo NN CTPaHOM’, KOTOPLIE OHW NPEeACTaBASIIOT.

AnemeHTLl NpocTenell KapToaMarpaMmMel MOXHO oBHapy-
XWUTb Ha NOAIMTUHECKONW KapTe, IO ropoaa OTAMHaIoTCs PasINYHbIM
mMacTabom reoMeTpUUECKOR GUTYpHI B 3aBUCMMOCTU OT YMcha
Xxutenei. Takue kapTopvarpammbl LIMPOKO MPUMEHSIOTCA Ha
npakTuke. OAHOM N3 HUX ABNAETCA KapToaMarpaMma reHepmpyio-
LLIMX MOLLIHOCTE Mo pernoHam YkpanHbl, NpuBeaeHHas Ha puc.7.5.
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Puc. 7.5. PaametieHune reHepupyioLmnx MoLyHocTed, MBT,
no pernoHam YxkpauHsl
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Jpyrm NpUMepoM CRYXUT KapTojuarpamma Harpysok.
Ona npeacTasnseT co60oii nnaH NPOMbILLNEHHOro NPEANPUATYS,
Ha KOTOPOM n3oBpaxeHaKkapTuHa cpefHen NHTEHCMBHOCTK pac-
npeneneHus Harpy3oK NPUEMHUKOB 3NEKTPOIHEPr M. KapToau-
arpaMMmy Harpy3ok CTPOAT KaK Ha NnaHe PacnonoxXeHusi npnem-
HWUKOB 2MEKTPOSHEPrUK B LieXax, Tak 1 Ha reHepanbHoM niaHe
BCEro MPOMBLILIEHHOro NpeanpuaTus. Ecnn kaptoauarpaMmmy
CTPOSAT Ha FeHEePaNbHOM M1aHE MPOMBILLNEHHOTO NPeanpuATUs,
TO B KQUecTBE MPWEMHUKOB 3NEeKTPO3HEPInn paccMmarpusaiort
camu uexu. lreomeTpuyeckme n3obpaxeHun cTeneHn UHTEHCUB-
HOCTW pacrnpegeNieHus Harpy3oK Ha KapToavarpamMmme BblMosHA-
0T pa3nuiHbtMn cnocobamu. Hanbonee NpocToin M3 HUX COCTO-
UT B u306paxeHnn creneHn UHTEHCMBHOCTWU pacnpeneneHmns
Harpy3oK NpuemMHuKoB Npu nomotum kpyros [20]. Cnocob co-
CTOUT B CNeayioLLeM: B Ka4eCTBe LieHTpa Kpyra BuibvpaloT LeHTp
3nekTpudeckon Harpyakm (LU3H) npumeMHuKa 3NeKTpO3HEePrum, a
paanyc Kpyra cBsiabiBaloT C pacH4e€THOA MOLLHOCTLIO NPYEMHMKA
ANEeKTPO3HEPIN; 3HA4YEHNE ero HaxoAAaT U3 YCNOBUSA paBeHCTBa
pac4eTHO MOWHOCTK P, nnowaau Kkpyra:

a
P=nr"m

g )
A A TINTET N

rae L HAMSCE
roe r,— papuyc kpyra; m — macwTab; = 3,14, oTkyaa . xa0ioow
: X .

P

¥= L. AN MG B

! -m

Kaxabiit Kpyr MoxeT 6biTh pasfeneH Ha CeKTopbl, naola-
AW KOTOPbIX PaBHbLI COOTBETCTBEHHO OCBETUTENLHOM U CUNOBOV

Harpyskam. B atom cnyyae kaptoamarpamma gaet npeacrasne-

HWE He ToNbko 0 3HaYeHUAX Harpy3ok, Ho 1 06 ux CTpykType. Ha
pPuc. 7.6 npueenena KaprogmarpaMmma akTUBHbIX Harpy3ok ans
NPOMbIWeHHoro npeanpuaTua, coctosawero us 10 uexos {20,

C.215-216]. MYHKTUPOM HaHeCeHbI Lexa, KOTOPbIE AONXHb ObiTh

NOCTPOEHH ¢ Y4eTOM nepcnekTuBbl Pa3BUTHA, U KapTorpaMmMbl
SNeKTpUYeckmnx Harpysok ¢ y4eToM paciivpeHna npon3soacTsea
Ha onpepneneHHwLI cpok: Touka A — LUOH 6es yyeTta pacluMpeHus,
A, ~ UBH ¢ yueTom paciumpenus.

3
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Puc. 7.6. lenepanbHsivi nnaH NpoMsILLAEHHOO NpegqrnpusTis J \“ i { J - (*OE:
C KaprogunarpamMmon m LIeHTPOM SJ1eKTPUYEeCKNX Harpy3okK ~E [ %“\ / /\\ /f_\\ g
Kaptoguarpamma akTuBHLIX Harpy3ok Heobxoauma gns Hi Y & \ @
BbiGOpa paunoHaNbHOTO MecTa PacnoNoXeHMa NUTaKLWKWX NOA- o \l\ﬂ P = §
cTaHumia (FMN wan TPN). o o [ 2 T3
130 (HELD G iy & s 3
7.4. YHUBEPCAMDbHLIE FPADHKH e = g
K rpaduyeckum kapTaM OTHOCATCS TakXe YHUBEpCalibHble - ] /'\l /‘l,l - §
rpadpukun. Onun npeacrasnsioT coboit ycnosHbie naobpaxenus ~ ;T s / 1 S
CTaTUCTUYECKUX NAHHLIX HA KapTe BPeMeHy, T. €. NnokasbisatoT N \ (K/// \\ <8
BPEMEHHOEe pa3MelleHe Unm pacnpoCcTPaHeHHOCTb CTaTUCTH- = ¥ T — x
YEeCKUX OAaHHbIX. 23 ? ( S5R T %\ { x 3
K HuM oTHOCATCA cneunduyeckre gNs SHEpPreTUuKn yHn- ol ', T Rl ‘§
BepcasnbHbie rpadukn Harpysku. 3Tu rpadukm aaot nanbonee SRR B :31 R T /\% \ \ \ x S
MONHYI0 KapTuHy Harpysku B TeueHue Bcero roga. Ha puc. 7.7 | / ' %
n3obpaxeH yHUBEpcanbHbili rpaduk Harpyskn KonomeHckoro = — g
3aBopa 3a 1916 rop, (no ByaHum axsm) [5, c. 12-14, ¢ur. 10]. i IW { 2 \\ // T §
lpacduk aTOT CTpoUTCA cheayowmnm obpasom: no ocu AB or- » \] A )
KnafpisaoTcs Hack cytok (o1 0 po 24), a no ocu BC pHWU U me- U/ U } < 3
caupl. Mpeanonoxum, 4To 8 HaLeM pacnopsxeHun umeetca 12 = | s >
CYTOUHLIX ByoHUX rpaduKoB, OTHOCALLNXCH K 4 AHBaps, 4 ¢es- \ \ ),/"\ = ,':
pans, 4 MapTa, ... u 13 gekabps. Hepes COOTBETCTBYIOWWE 3TUM o ‘ ~ e e 1 IR
OHAM TOYKK &, b, ¢, d, ... |, m {(Ha ocn BC) npoBoauM BepTUKa/b- \ | {\a k \ /,' f‘i . &
Hbl€ MHUK aa, bb’, cc’, dd', ... II' n mm’ v Ha HUX HagnWcbliBaem - 1 ] L Hie
MOWHOCTY, OTBEYaWKWe BceM 24 yacam. CoeuHas nnaBHLIMKU { \
KPUBBLIMU TOYKU, COOTBETCTBYIOLUNE OANHAKOBLIM MOLLIHOCTAM, e ] // k} \“ R
rnoAyyaeM yHuBepCansHblil rpaduk Harpyaky B TOPU3OHTaNsX. - s = P —_
Ona nocTpoeHuns Takoro rpaduka ¢ TOYHOCTbIO, AOCTATOYHOWN - © = = S
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8 KOHTPOMbHDIE KAPTDI

8.1. NMOHATHE 0 KOHTPOAbHbLIX KAPTAX

KoHTpONbHbIE KapThl npeactasnaioT coboit BuA rpadu-
yeckyx n3o06paxeHWin [aHHbLIX U KOHTPOSIbLHOrO AuanasoHa,
KOTOpbi€ NO3BOMAIOT NPOBOAUTb TEKYLUWA KOHTPOJIb MPOU3-
BOOCTBEHHOIro NpoLecca Ha NMPOMBbIWAEHHOM NpeanpuaTUn u
MPOrHo3MpoBaThk ero passutne. TexHnka KOHTPOSbHbIX KapT OT-
HOCUTCH K METOAY CTaTUCTUYECKOro perynmpoBaHus KayecTtsa
[23]. Ucnonb3oBaHMEM JAHHOINO MeToga MOXHO Npenynpex-
[aTb OTKJIOHEHUE NnapameTpoB NpoaykKTa Npon3BoACTBa OT 3a-
OaHHOro AvanasoHa. Ha3HayeHue BCAKOM KOHTPONbHOW KapThl —
noaaepXXaHme «CTaTUCTUYECKN MOAKOHTPONIbHONO COCTOSHUA»
npouecca uam xe, ecan 3To He MMeNO MecTa B Hadase npous-
BOACTBA, NpUBeLEeHne ero B NOAKOHTPOJSIbHOE COCTOSIHUE.

PasnnualoT KOHTPOSIbHbIE KapThl M0 U3MEPSEMbIM (KOU-
4ECTBEHHbIM) U Heu3MepseMbiM (KayeCTBEHHbIM) Npu3Hakam
KayecTtsa B 3aBMCMMOCTU OT TOro, NoanaeTcsa N Npu3aHak Konm-
HECTBEHHOMY N3MEPEHUIO UM Xe A0MNYyCKaeT TONbKO Ka4eCTBEH-
HYIO OLIEHKY.

K Hanbonee yacto ynotpe6nsembiM KOHTPOMLHBLIM KapTam
MO KONN4eCTBEHHOMY MPW3HAKy OTHOCATCH: KapTbi CPefHUX
SHAYeHWI, KapTbl UHAMBUAYANLHLIX 3HAYEHWUI, KapTbl MeauaH,
KOMBUHUPOBaHHbIE KOHTPONbLHbIE KapThl, AaloLlme 3Ha4nTeNIbHO
Gonbe MHpOPMaLUWK, YeM KapTbl C OAHOM XapaKTePUCTUKOM.

8.2. OBLUHE NPHHLLHMbI NOCTPOEHHA
H CNOCOEA BEAEHHA KOHTPONBbHBIX KAPT

BeCTrsﬁ';DMMepe KapTbl CPEAHUX 3HAYEHWH, JTy4LIEe BCEro n3-

TVKe, nok Hallenwein HanbonbLuee pacnpocTpaHeHne Ha npak-

8 g noa"(eM o6Lime NPUHUMNLI TEXHUKN KOHTPONbLHBIX KapT,
' CTpoeHue n cnocob nx seaexus [23].
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TexHuKa KOHTPOJIbHbIX KapT NpeacTaBnseT coboit, no cytu
Aéna, He 4YTO uHOe, KaK MEeToA NPOBEPKM ONpeaeneHHoN cTa-
TUCTUYeCKon runotesbl. MPocToTa U BO3MOXHOCTL Heriocpen-
CTBEHHOrO BK/IIO4EHUS B TEXHONOMMYECKUIA NPOLLECC NO3BoNSeT
OCYLLECTBAATL TEKYLUMIA KOHTPONL MPON3BOLCTBEA.

Harnpumenp, B uexe o HaHeceHUIo cenekTUBHOro NOKpbITUS
3HeprocGeperaiouiero ctekna (Bug K — cTekna ¢ HanblieHnem
NPO3Pa4HoOIA NIEHKN U3 OKUCK MeTansna) HeobxoauMMo npose-
pUTb, oGecneynBaeT nu yCTaHOBKA 3a4aHHbIe HOPMbI KayecTBa
NOKPLITUS U3nennin. ins 3T0ro y oTAeNbHLIX U3aenuii onpegae-
NA0T NIMEPAEMbIV NPU3HAK — «TONLLMHA», HOMUHANILHOE 3Haye-
HWE KOTOPOro A0NXHO BbiTh @. [lonycTUMBIE OTKIOHEHUS OT HO-
MUHANLHOTO 3Ha4eHUs @ CocTaBnSIoT &, 6,, T. €. eC/1 ToNWMHa
MOKPLITWA HAXOAUTCA B Npeaenax aonycka

T.=a+é n T =a+6, 70 oHO COOTBETCTBYET HOpPMam
Kayectsa, a ec/iM HeT, TO U3[Eenve cumTaeTcs HeroAHeim, [T ;
T,] — none ponycka paccmarpusaemoro npuaHaka. Ero sennyu-
HacocTasnsier T=T - T,

B Havane npoussoncTtsa obopyaoBaHue HacTpauBaloT Ha
HOMUHaNbHYIO ToNWKMHY. B nanbHeiweMm, kak nokaswisaeT onbIT,
MOABNAIOTCA OTKNOHEHUA pa3MepoB, 0GYCNOBNEHHbIe cnyvain-
HBIMU 1 cucTemaTuieckummn owmubkamu. K cucTeMaTtuyeckum
ownbkam B AaHHOM CNy4ae MOXHO OTHECTU u3Hoc obopyno-
BaHus, Harpes u pedopmaumio obpabartsiBaeMoro nagenus,
pasnnns B Coipke 1 Np. CBA3aHHbIE CO CRYYaiHBIMM OLWMGKaMM

OTKNOHEHVS Pa3MepOB BbI3LIBAIOTCA PSAOM Henopaawmxcs
YHETy USMEHEHWIA, HanpuMep, HEMNOAKOHTPOMLHLIMU SBNEHNS -
MU BuGpaLmn o6opyposBaHus.

HT06bI NPOKOHTPONMPOBATS, He BbiNyckaeT nu o6opynosa-
Hue Gpaka, To eCTb, He OTKJIOHAEeTCS nu TONWMHE HAHOCUMOro
NOKPBITUA OT HOMWHANA Ha BENNYUHY, NpeBbIWAaloWLyI0 3a4aHHbIN
AOnyck, Yepes onpepeneHHble 3apaHee yCTaHOBNEHHbIE npo-
MEXYTKM BPEMEHU N3MEPSIOT TONLUMHY MOKPLITUS KaXA0ro U3
N nocnenosaTenbHO BbINYLWEHHbLIX TMCTOB. 3aTeM no Nony4yeH-
HBIM N1 MHAVBAAYANBLHBIM 3HAYEHUSIM X, X,, ..y X, PACCYUTLIBAIOT
cpenHee apupmeTnyeckoe. CornacHo 3BECTHOM dopmyne

e e
X—7-=

i

X;
1

NPOBOAAT NPOBEPKY CTATUCTUHECKON FrMNoTe3b Hy:p=a.
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KOHTpOIbHbIE KapTbl

Ycnoeuem NpUMeEHeHUsi Takoro mamcmqecxoron M;;:gz
NpoBEpPKM rUNoTe3 SABASETCA TO, YTO Npu3Hak XO:AB 32K0Hy °
TONWMHA NOKPLITUA) pacnpeaeseH No HopMasbHO 0312 s
MaTemMaTU4YecCKuM oXuaaHuem | =aun gucnepcuen |/|3l‘-|aKOB o
NOCTPOEeHbl BCE METOAbI KOHTPONA U3MEPUMBIX P
LleCTlIB'Iac; caoenaHHoMy AOoNyweHWio runoresa H‘l He om:p)ras;ig
(1. e. yctaHoBka o6ecrneynsaeT HOMWHAsbHbIN pasm age,quM
BENMYMHA X, paccyuTaHHas no N UHANBMAYanbHLIM 3H '

yhoBNEeTBOPAET HepaBeHCTBO

Y—a‘\/;

o

< Z

u

|2l =
o] - K
wiguina & X & A+ E—
ety \/; \H’l
v oTBeT-
aHHOro o HauTM No co
3HaueHue z, MOXHO Ans 3ag

7 HUue
cTByowen Tabnuue, B OCHOBE KOTOPOW NIEXUT COOTHOLLE

o
®(z)=1-—5"

mwnn

Mnotesa H, oTeepraeTcs, ecnu OTK/IOHeHne gjs:gr:o:
BeINYMHBI OT HOMUHASIBHOIO 3HAa4YeHNA a C/IULLKOM Bo TOM, L;TO
ecnm |z| = z,. Ha npakTuke aTo CBmp.eTeanTayr—eoT aaMeb e
o6opynosBaHve He obecneyvBaeT HOMUHANBLHO R Sx iepe.
BCNeACTBUE HEKOTOPbIX Henonavp,ox, NPUYMHY KOTOP
ycTaHoBuUTb. TpebyeTcs HacTpouka obopynoBaHus. i

YcTaHaBAvBas Takum o6pa3oM Kputuyeckyto oon s b
runotesnl H,, Mbl C BeponTHOCTbK;" a( Lﬁ%ng(s:::s:e?grcwﬁmme

a UCTUHHOCTb runoTesbl A
:Zggg:;wmocm HACTPOWNKMN oéopyp.oaa:ma), onpeﬂegﬂarz;asj
Npy4MHbL HapyLUeHus npouecca B a-100% cnyqaeBﬁKa o)
CUMOCTUY OT OBCTOSATENLCTB NPOU3BOANUTCSH HaCTPO L oRRE
posaHus. JIoxHoe pelieHne npeacraBnaet coboi ownbKy
pogaa, Tak Kak OTBepraeTcs UICTMHHas rmnoTesa s oifidaan
3TOT MeToA NPOBEPKN MOXHO ynp?cwma W nNpuc i
[NS NIeproamMyeckoro otéopa ua Tekylen npoaykun n M;IJJ; MHMK.)
[.ns 370N Lenu Ha rpaduke BbiHEpYNBaIOT cpegHio
@ Vi rPaHVLbl KPUTMHECKO 06nacTu rMnoTesb! H,

SO Eopu #1000,
KHZLI-—Z“\/;’ B n\/;
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AN 3aAaHHOro (M MOCTOAHHOIO 11 B BUAE FOPUSOHTAbHBLIX NPA*
MBiX, NPOXOAALMX HePes TOUKW C KOOPAuHaTamu (0: a), (0; K,)
n (0; K,). Mo ocu abcupce Ha paBHbIX PACCTOSHUAX aTknagbisa-
0TCA MOMEHTHI BpeMeHW I, t,, ..., 0T60opa n petaneit, a no ocu
OpAvHAT B COOTBETCTBYIOWEM MactuTabe HaHocsTcs cpeaHve
apudMETUYECKUE 3HAYEHNSA X, Xz, ..., PACCYUTAHHBIE 11O N1 U3ME-
peHwusim (puc. 8.1).

_ A RIS =
Xi SN O 5 .
MM T g B
.. N e, I N " .:- -
s S e -\, B.g ol
o912 TR
0510} l’( A
ey W R iy
o 0908 " : .
. 0s06 | Ke = 0.905 s
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- 0.902 —/\ )
et 0.9 T N ' P 1_
a=Q0. ™1t Y 1 T2
e U es 5 10 15 > 20
ax- : - SE LT SRR T, RS NN
Wi 0.896 Kr = 0.895 "
e 0.894 | , el
o BUGAVIIOUD BT SR 13 S R A
"1

"% puc. 8.1 KoHTponbHas kapTa HaHeCEeHUs1 CeNeKTUBHOIo NOKPbLITUS
= aHeprocbeperaiouero cTexna (Undpsl ycnosHoie)

Takol rpaguk Ha3bIBAETCA KOHTPONBHON KAPTO, a UMEH-
HO KOHTPOJIBHOW KapToh CpeaHnx apndMeTUHECKUX 3HAYEHWA,
“NK CoKpauseHHO KapTon X. MNMpsaMble, MPoXoAsiume Yepes ToUKM
(0; K)n(0; K,), roe K, m K Ha3uiBalOTCH COOTBETCTBEHHO HUXHEM
W BEPXHEA KOHTPONbHBIMW rpaHuLaMy. OHW PacnonoXeHsl CUM-

METPUHHO OTHOCUTEJILHO CpeaHEel NUHUK, NPOoXoAsUeh Yyepes '

Touky (0; @), n paccTosHUe MeXay HUMK coCTaBNReT 2 7, 0/\/;.
KoHTposs nponssoamnTcs cneayowmm o6pa3oM: B yCTaHOB-
NeHHbIA MOMEHT BpemeHn t (i= 1, 2, ...) oTBupatoT nocneatxve n
N3roToBNeHHbIX o6opyaoBaHuem nsgenun (Mol HasLiBAaEM 3TH
napenus Npo6oin nnm NoArpynnoi, Ho He BEIGOPKON, NOCKONLKY

KoHTponsHsle kapTel 4

OHU 0TOMPalOTCa M3 NPOAYKUMM He Haydauvy, a nocneaosarenb-
HO ApYr 3a Apyrom 1 NOSTOMY MOryT 6biTh B3aUMO3aBUCUMBI) U
PaccyYuTLIBAIOT 0 HUM cpelHee apubmeTuyeckoe: X, KoTopoe
AN COOTBETCTBYIOWEro f HAHOCUTCA Ha KOHTPOJIbHYIO KapTy B
BMAE TOYKM Unm KpecTuka. [lo Tex nop, noka Takas To4ka Haxo-
AMTCA BHYTPM KOHTPOJIbHBIX rpanuy, K, n K, o6opynosanue obe-
creymBaeT HOMUHAMbHbLIN pa3Mep TONWMHBLI NOKPbITUA. Tpo-
yecc ctabunen u HaxoauTCA B CTATUCTUYECKW MOAKOHTPONBHOM
cocTosiHun. [lossneHne 3HaYeHuss OPAMHATLI, PaCrONOXEHHOM
Haj, BepxHeil rpaHuuen K, unu nof HWXHel rpaHuuen K, pac-
LeHNBAEeTCA KakK CWrHan K OoCTaHOBKE RNPOU3BOACTBEHHOrO
npouecca M Npoeepke HacTpoWku obopyposaHua. lMpouecc
HaxXoANTCA B HEMOAKOHTPONBHOM COCTOSIHUKW. B Takom cny4ae
Heo6x0AMMO NPOKOHTPONMPOBAaTL BCe U3Aenusi, BuiNyleHHble B
nepuoa Mexay AaHHbIM ¥ NpeaLLIecTBYIOLMM oT6opamMu Npobel,
1 NponsBecTn pasbpakoBKy.

Takoe ynpoueHHoe NpoBeaeHUE CTaTUCTUHECKOTO KOHTPO-
J151 C NOMOLLBIO KOHTPONBLHOM KapThl AAET, KpOMe TOro, NnpeacTas-
nexHue 06 nameHeHUU COCTOAHNA TEXHONOTMYECKOro Npouecca
Ha aaHHoMm o6opynosaHun Bo BpeMeHW. Ecnun Bce 3adukcmpo-
BaHHblE TOYKU COeONHUTL NOMAaHOR NnHKueit (puc. 8.1), To o ee
TEHAEHUMW K POCTY UK cragy, T. €. NO ee «xXoAy», MOXHO npo-
cneauTh NOSIBIEHUE cucTeMaTuyeckmx owmnbok ( Hanpumep, na-
HOC 060pYyROBaHNA) U B HYXHBIA MOMEHT BMELUATLCS B X04, TEX-
HOMOMMYECKOro NPoLEecca C Lenbio npeaynpexaeHus 6paxa.

Mpu NOCTPOEHUN BCSKOM KOMTPONBHOM KapThl BaxHeAwen
3aja4eli ABAAETCH PACYET KOHTPONLHLIX rpaHu K, n K. 9w
BEAWYMHLI 3aBUCAT OT XapakTepUCTUK NPOU3BOACTBEHHOIO
npouecca — OT HOMUHaNBHOro pasMepa a, pucnepcun o u ot
BEPOATHOCTU OowWnbKM o, o6bemMa npobkl n. 3HadeHnst o 1 n 3a-
paHee pUKCnpytoTcs.

Ana BepoATHOCTM owWNBKKU B amMepuKaHCKON nnteparype
pekomerngyetca BenuuunHa a = 0,0027 = 0,27 %, 4eMy cooTseT-
CTBYET Z, 1, = 3. ITO O3HA4aeT, 4TO ANS CTaTUCTUHECKW MOA-
KOHTPONLHOrO fpouecca B UHTepBasie MexXAy KOHTPOJbHbIMU

N TP
rpaHuLamm
K,=a-3.-%, K;=a+3.- L £ MY MNHNM

MRMNYDFBHE MigHd i 3ya:! ﬁ \/ﬁ 10N NGRKE A
oxupaertca nossnerue 99,73 % Bcex 3HaveHui HabnogaeMoro
rnpu3Haka.
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3T0 nonoxeHne BEPHO TONILKO MPU yCnosuM, 41O HabNo-
AaeMblil NpM3HaK NMeeT HOpMaibHOe pacnpepenexve ¢ Marte-
MaTUYECKUM OXuaaHuem U =a vn ancnepcuein ¢. Ecnu 3To 4o-
NyuieHne B HEKOTOPbIX MPaK TUHECKUX CUTYALIUAX HEBLIMONHUMO,
TO, COFNacHo HepaseHCTBY “ebbilleBa, npuHumaeTca Gonee
cnaboe yTBepXaeHUe, a UMEHHO: BHYTPW KOHTPOAbHbIX FPaHuLL
pacnonaraeTtcs No MeHbluen Mmepe 89 % Bcex 3HaveHui X.

AHranickme ctaTMCTUkn nsbnpaiot sennundy o= 0,01 =1 %,
T. €. Z,,, = 2,576, TaK 4TO BHYTPU KOHTPONLHBIX IpaHuL,

Ky;=a-2576.-%, K,=a+2,576. - R

RRUERIEL \/’7 \[E »LY
cnenyeT oxuaarb 99 % Bcex aHaueHW X. Pasnuune mexay K. K,
n K, K, BoipaxaeTcsl B LUMPUHE UHTEPBa/a KOHTPONA: nepsbii
VIHTepBasn HeCKONbLKO LWpe BTOPOro, OAHAKO 3TO PacXoXaeHue
HeBenuko. BaxXHo To, 4TO NpYU CTATUCTUYECKU NMOAKOHTPONEHOM
npotecce «Mo4YTU BCE» 3HAYEHWUA NEXAT BHYTPU KOHTPOMLHBLIX
FRAHWULL. 7000 NTIRTRT U 5NEALT GROMN SOMMAI IOy

Yacto Hapsgy ¢ aTumu ¢opMmynamm ana a=0,05=5%
(2,05 = 1,96) paccunTbiBalOT U HAaHOCHAT Ha KapTy Tak HasbiBae-
Mble NpeaynpeanTeNbHbIe rPaHuLbl, HapyLUeHMe KOTOPLIX fipe-
AynpexnaeT 0 HeoGXoAMMOCTY YCUIEHNS KOHTPOAS.

W,=a-196.-%, W=a+196.-<. W
\/; \/E ERR AP B o X4

BmellaTensCTBO B X04, MPOLECCa OCYLIECTBAETCH TONLKO
NpU HapyweHnu KOHTPOMbHLIX rpaHny,. O6nacTb BHYTPU KOH-
TPOSILHBIX FPaHUL, B inTepaTtype 4acTo MMeHyeTCs eCTEeCTBEH-
HbIM JOTYCKOM,

XKenatensvHo BbIAEPXKUBATL NOCTOAHHBIN 06LeM Npobut N,
Tak Kak B MPOTUBHOM Cily4yae npu BCAKOM M3MEHEHWUM N crneny-
€T paccCynTbiBaTbh HOBble KOHTPONbHbIE MPaHuLbl, 4TO BecbMa
YCNOXHAET COCTaBNEHWE KOHTPOMLHOW KapTbl. Ha npakTuke
OObIYHO MCMNONL3YIOTCA BenuuUHLl N=4,56 wunn 7. U3 Hux
O0COBGEHHO NpeanoYTUTESIbHBI HeYeTHble 06beMbl NPobbl N =5
W n =7, NOTOMY 4TO NO HWUM NIErKO HANTN MeauaHy, 4acTo Npu-
MEHAEMYIO B KOHTPOSLHLIX Kaptax. CnefyeT co3HatenNbHO Bbi-
BupaTb Hebonbwue o6bembl Npob N B LENSX COKPALLEHUS OO0
MUHUMYMA 06bemMa BLIYMCAUTENBHLIX Onepaumil nocne B3siTuA
Kaxzou npobbl. Hanpumep, nNo 5 nHAMBUAYaNbHbIM 3HAHEHUAM
6e3 JOArMX BLIMMCNEHUIA W BCROMOTaTeNnbHLIX CPEACTB Nerko
ornpenennTs cpegHee apudpmMeTMHECKOE UMK pasmax.

' .
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PA3MEN @
B3AUMOCGBA3AHHDBIE TPADHKH

o T : : B - g
AR
9.1. NOHATHE 0 B3AHMOCGBA3AHHBIX FPAPHKAX I ¢

<

LONns nayyeHUss pasnnyHbiX NPoOUEeccos B HEKOTOPLIX cnyya-
AX HeoBXxoanuMo MMeTb rpadrk DAHOBPEMEHHOCTU paboThl OT-
AeNbHbIX O6BbEKTOB UM MEXAHU3MOB eNHOIro KOMMJeKca.

BsanmoceazaHHble rpadpurkn — ato BUg, rpaduyecknx nso-
BpaxeHuin, oTpaxalowmx BpeMeHHoe U3MeHeHNe B3anMOCBS-
3aHHLIX pa3HoobpasHbiX nokazaTenen. PasnnyaloT B3aMMOCBA-
3aHHble rpaduKN HaKONUTENLHOIO TUNA ¥ TEXHONOrnYecKue.

Kak npasuno, atu rpadpmnkn pasmeLlialoTcs oOanH noa Apy-
rM B NPSMOYrofibHOW cucTeme KoopauHart. [lpr 9ToM Ha ocm
abcuumcc oTknaabiBaloT 3Ha4YeHUs BPEMEHU, a Ha OCu OpAVNHAT —

conocTtasnaeMble noKkasarenn.
e tE

9.2. B3AHMOCBA3AHHBIE TPAPHKH HAKONHTEALHOIO THNA

Mpadnkn HaKOMUTENBHOrO TUNa NPeACTaBASIOT W3MeHeHne
OOHOrO U TOro Xe napameTpa Mo OTAEeNbHLIM COCTaBAAWMM
obbekTa BO BpeMeHU. TUMUYHBIM NPpUMEpPoOM Takux rpadukos
ABMAIOTCA CYTOYHbie rpaduku ANeKTPUYECKUX Harpysok noj-
pasgenexnit 06beKTa ¢ rpadpMKOM CYMMapHOWN HArpy3ku anek-
Tpuyeckoin aHeprum obbvekTa (puc. 9.1).

JOCTOMHCTBOM Takux rpadukos sBAAETCA BO3MOXHOCTb
MOJIYYEHUA CYMMAapHbIX 3Ha4YeHUHA SNEKTPUYECKUX Harpy3ok BO
BPEMEHMU, a TaKXe ONpPepeneHns pacxoaa anekTpUHecKon aHep-
MW, PABHOTO NAowWaay GUrypsl rpaduka,  ~ o e
LSHENABE( SN IHSM

B a0 B U e A iigay ol
~FHOMEN UYL OMAOM SABMNON 88750 ! 4 IMEGEH AR UT M aHpo
SNDY YISO N AABKIG RNHILOADY NTIOGONT) BOGTOMBQRN ONH

BOHHITILTIASAN LITOUEG NXNY BE HABOMBTOY NOHMBIA0N (NNR
S g .ong s
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Puc. 9.1. CyTouHble rpaukm 3neKTpn4eckmnx Harpy30K
noapa3sgeneHnii 06beKTa (LUmMgpbl ycaoBHbIE)

9.3. B3AHMOCBA3AHHDBIE TEXHOAOTHYECKHE FPADHKH

TexHoNOrM4eckn cBA3aHHbie rpadukn NoKasbiBalT n3-
“MEHEHVe pPa3fyHbIX NapaMeTpoB OAQHOroO U TOro Xe o6bekTa B
O[HO 1 TO Xe Bpems. B kayecTse npumepa MOXHO AaTb U3MEHE-
HWe napameTpoB (CKOPOCTU, YCKOPEHWUSA, PbIBKA U TArOBbLIX YCU-
NUi1) NOABbEMHOI YCTAHOBKU 3a Lkn paboTsl, NpeAcTaBneHHoe

Ha puc. 9.2.

B3saunmocssizaHHble rpapuku

81

\'

m/c

-

<4

-+

-+

6

-+

Puc. 9.2. UameHeHne napameTpos nogbeMHON yCTaHOBKHN
3a yukn paborsl (UMgpPbI yCraoBHbIE)

Ha puc. 9.2 npeacTasneHbl amarpaMmmbl CKOPOCTH (Cemu-

nepuoaHas aMarpamma), yCKOpeHusi, pbiBKa U TAroBbiX yCUaui
YyPaBHOBELLEHHOM NOABEMHON YCTAHOBKM, KOTOPbIE AJOCTATOYHO
NMONHO XapakKTepusayloT pexum paboTsl NOALEMHOIO MeXxaHu3ma

M ABNKIOTCS UCXOOHLIMU JaHHBIMU 415 NOCNeAyIoWmnX pacieTos

(pacuyet Mo HOCTU NpUBOAA U Ap.).
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ObLLHE COBETbI H NPHMEPDI
il N0 NPEAGTABAEHHIO IPAGHKOB
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10.1. HEKOPPEKTHBIE TPA®HKH

B npepbiaytnx paspenax Mol o6paiiany BHUMaHWe TONMbKO
Ha KOppeKkTHble npoueaypbi NOCTPOEHUS rpadukos U npuse-
N NpumMepsl NpaBuibHO NOCTPOEHHbIX rpadukos. OaHako, He
UMen Hagnexalero onbiTa, MoOXHO MOCTPOUTL Takxe rpadukmy,
KOTOpbie CUNTBHO UCKaXaloT cTaTUCTUHeckue paHHblie. Jlyyuiein
3alNTON OT Takux OWMBOK ABASETCH WU3YHEHUE HECKONbKMX
NPUMEPOB HEKOPPEKTHbIX rpadukos.

MepBbii NpUMep HeKoppekTHOro rpadwuka usobpaxaeT
AVHaMuKy noTpebneHvs anekTposHeprum B YkpaunHe 3a 1990-
1995 rr. o1 o6uwiei BuipaboTku B % (puc. 10.1).

76

(
SNSE L awR
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[ é’ .

74 :
Fevadag g v \ \
73 WLONG

NI R

URPOTET 72 v BOHEEOY

BatiNNEs 71 IGBX OFULDT

QOVORRNZR M

8UTIROF:
L R 70

1990 1991 1992 1993 1994 1995

Puc. 10.1. Qunamika notpebnenns anekTposHepriv B Ykpau+e
3a 1990-1995 rr. or o6wei BeipaboTku B %

TOrISL)

Ha panHom rpadwuke nsobpaxeHo To, 4To o6beM noTpe-
BneHHol anexTpoaHeprum ¢ 1991 no 1994 r. ysennunncs Ha 3 %.
OnHako 13-3a TOro, 470 BEpPTUKaSbHAA LiKana rpaduka Ha-
4YnHaetca He ¢ 0 %, kak 310 cneaoBano 6bl caenats, co3paeTcs
Bre4aTneHne, 4TO NPoLeHT noTpebneHun INeKTPOo3IHEPrun B

Obwwme coseTs! 1 npumeps! NO NPEACTABAEHMIO rPAaPUKOS 83
1994 r. 8 2,5 pas Bhiwe, 4em B 1991 . JeiCTBUTENbHbIE OTHOWE-
HUA NpoueHToB NoTpebneHnsa anekTPo3HEepPr i Mo rogam Bbi-
SICHAIOTCH NUwWb Toraa, Koraa wkana HaduHaetcs oT O v naer Ao
76 % [9]. Takas xe owmnbka gonyieHa npu NocTpoennn rpadu-
KoB puc. 10.2, 10.3 {9, puc. 30; 31, c. 131]. Kpome TOro, Ha 3TuUx
rpadpumkax oTCyTCTBYET rpadynpoBka OCHu opauHarT, 410 Npueo-
ANT K ewe BonbLIeMy NCKAXEHUIO BOCTIPUATUSA AaHHbIX.

] 187 1931
s 15,81

13,

1433
T el ] ) .
/ \3; / 3
’I

— 1998 1997 1898 1909 2000 L A.\w"f.

1 oAb (Pacyer)

Puc. 10.2. TexHonoruuyeckune rnoTepn 31eKTpo3Heprnm
npu nepepaye B 371€KTPUHECKNX CETAX IHEPIreTUIeCcKuX KOMNaHni
MuHarnepro YkpaunHesi, %

8,47 PRL- Y

848
8.38 8,21 GHANGT
y/ FHRGE

ma AT

-t

HO% 1996 1907 1998 1999 2000 )
SN b a RS IY oAb (Pacuer)

Puc. 10.3. TexHonornveckue rorepy a/1IeKTposHepruv
Ha cOOCTBEHHBIC HYXAb! TEMJIOBLIMU 3JIEKTPOCTaAHUMSIMU
rpy NPonN3BoACTBE 3N1E€KTPO3HEPI NN IHEePreTNYECKUMU KOMNannammn
MunaHepro YkpauHbi, %

Ha apyrom rnipumepe (puc. 10.4) n3obpaxeHo CpasHeHne
06LemMoB noTpebneHns B XMensHUUKOR o6nactv B 1990 r. yrns
Y TOMOYHOTO Ma3yTa (ThIC. T Y.T.) NO AaHHbIM Tabn. 3.3. AuameTp
Kaxgoro Kpyra cootsercreyeT obbemam noTpebnexnna yrnsa v
TONoYHOro MasyTta. O6bem noTpedneHns mMasyTa, kak :;Tg cne-
OyeT U3 cpaBHEeHUst ANaMeTPOB ABYX KPYros, Bonblue B 2,5 pasa
norpebneHua yrnsa. OgHako, rnas no6oro Henogeka, oxsarblsas
nnowaau Kpyroe, BOCNpMHMMaeT ob6bem noTpebneHuns ykasan-
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HOro TONNMBA HeBEePHO. XoTa AnameTp Gonbiuero kpyra paseH
TONLKO ABYM C NONOBUHOW OMameTpam Medbluerc kpyra, ero
nnowans BocnpuHuMaeTcst B 6 pas 6onblue nnowagm MeHsLe-
ro kpyra. leometpudeckmne purypbl MOryT BHECTU NyTaHMLy Npn
HEKOPPEKTHOM MUCMNOo/b30BaHun uUx Bna nsobpaxeHns senmyumH,
B AaHHOM cnyvae oGbeM noTpebneHusa Tonnmea ponxerd ObiTb
nponopunoHaneH NIowWwaamn Kpyra, a He ero paauycy.
YroAb TOMO4HLIM MQ3YT "

{

|

i

Puc. 10.4. CpasHeHue 06beMoB noTpebnervis B XMebHALIKOH obnacty
B 1990 r. yrsia v TOMOYHOIO MasyTa, ThiC. TY. T.

Haubosnee cepbeaHoi ownbKoir Npu NOCTpoeHnn rpadu-
KOB SIBNAETCA HEKOPPEKTHOE onucaHve ocel kKoopauHat. He-
CMOTpPS Ha TO, 4To 06e3nnyeHHLIE OCKM peaku B nybankaumsx,
OHU BCE XXe CNMILKOM 4acTo nonagaloTcs B npeasapuTenbHbiX
sapmaHTax HeonyGIMKoBaHHbIX Hay4Hbix paboT. MoXxHO 3Hauu-
TeNbHO COKOHOMWUTL BPEMS 1 YNYHLLIWMTE Ka4eCTBO nHpopmMaumu,
€CNN He CTPOoUTL rpadukn 683 KOPPEKTHOM IKCTINKaLUNA.

Mpaduk pmc. 10.5, NnocTpoeHHwI No gaHHbim Tabn. 3.5, He
koppekTeH 6e3 ykasaHusi KONM4eCTBa AeCcTByioWwmX aHeprobno-
KOB Ha rOpPV30HTaNbHOK 0cu. HEBO3MOXHO NPOBEPUTL, Kak rpyn-
NUPYIOTCS CTPaHbl MO KONUYECTBY ASNCTBYIOLIMX SHEepProB6noKos.

Bo3MOXHLIE NPOMaxn NpPU NOCTPOeHun rpadnkos HE KUC-

YyepnbiBalOTCA BhillenpunBeeHHbIMU NPpUMEpamun.
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Konu4ecTeo AedCTBYIOUWNX 2HeProGiokos

Puc. 10.5. Pacnpegenenwns gedctayiowmx 8 1999 r. aHepro6nokos
(8o 20 B cTpaxe) B CTpaHax ¢ aTOMHOA 3HEPreTUKOA
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10.2. OBUUHE COBETbI NPH NOCTPOEHHH H YTEHHH TPAGHKOB

~~+ locTpoeHune n yTeHue rpadukoB LOMKHO ONUPATLCA Ha
MHOXECTBO MpaxkTU4eckux HaBbikoB. [TpnBOAUM HEKOTOpLIE U3
PeKkoMeHaoBaHHLIX Npasui npu rpadunyeckon obpabortke nax-
HbIX ¥ YHTeHUKU rpaduKoB:

— BO BCAKOW aunarpamme rpadudeckuin obpas, kKak OCHOBHOWM
3JIEMEHT, A1 KOTOPOro CYLUECTBYIOT U KOTOPOMY noavv-
HEeHbl BCE OCTaNbHbIE 3fIEMEHTHI, A0XEH ObiTh B LIEHTPE

8 Fr BHMMaHUR NONL30BaTENs;

0% KOMNO3ULUMA AuarpamMmmbl 40OKHA NOOYUHATLCS NpaBuib-
‘MO HOMY COOTHOUIEHMIO €€ HacTei (CornacoBaHuio UX pasme-
-GTD POB, TONWMHLI, POPMbI U NONOXKEHUS);

T rpaduk gomken 6biTb AOCTATOYHO YeTKUM, HO Haubonee
LA BaXHbIE ero 3neMeHTbl JOMXKHLI BhIOeNATbCH Ha oblem
v (hbOHE B COOTBETCTBUM C NX 3HAYCHMEM;

— BepTUKaNbLHYIO WKany ANs KPUBOW HE3ABMCMMO OT €€ Ha-
3HavYeHWn xenaTensHo BuIOUpaTth Tak, 4Tobwl Ha guarpam-
Me oKasasnachb Hynesast 0OTMeTKa;

— Hynesble IMHUK WKas OAst KPUBOW cnenyeTt pe3ko OTrpaHu-
4YMBaTb OT APYrUX KOOPAVUHATHBLIX IMHWIA;

— Korpga wikana OoTHOCUMTCS K fatam, a npeacraBnsemMbli ne-
pvoa ABASETCA HEMOMHbIM, JTy4Lle He BLIAENATh NEPBLIE U
nocnegHue opauvHarhl, Tak Kak nogobHas gmnarpamma He
oTMevaeT Ha4yano UK KOHeL, BpEMEHN;

— B8 KPUBbLIX, KOTOPbLIE UMEIOT LuKany, naobpaxaioLylo npo-
LIeHThI, XenaTesbHO BblAENUTL KakKuM-TO 06pa3omM AnHMIO
100% nnu apyrne KWK, UCNOAb3yeMble B KAYECTBE OCHO-
Bb! 41 CpaBHeHus, a Takxe obg3aTensHo nokasbiBate 0%;

— Kpusble TMHUU guarpamMmel AONXHBI PE3KO OTAMYATLCH OT
NPAMbIX TNHUIA;

— AN KPUBLIX, XapakTepusylowux rpynnbt HabmopeHui,
pexoMeHOyeTCca No BO3MOXHOCTM SACHO YyKasblBaTb Ha
AnarpaMme BCe KpuBbie, NpeAcTaBAsiowme oTaeNbHbIE Ha-
6niopeHns;

— TOPU3OHTA/IbHYIO LIKanNy ANA KPUBLIX cnefyeT nmcath cne-
Ba HaNpaso, a BePTUKANLHYIO — CHU3Y BBEPX;

— PEeKOMEeHOyeTCA Nokas3blBaTb AOCTATOYHbLIA MUHUMYM KO-
OpPANHATHLIX MHKK pNa oBNeryeHns YTEHNS anarpamMmbl;
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npu HeoBX0ANMOCTH XenaTensHO BKIIoMaTs B rpaduk Lnd-
poBbie fanHble Unu GopmMynsl;

Ha rpadukax npu pesknx konebaHnax KpuBbIx 3aKpaCKa no-
noc HeynobHa,;

UCMONb30BaHNE W300paxeHns NNHERHbIX BENUUMH C MO-
MOLUWBIO NAcwanen nnm o6LeMoB HEKOPPEKTHO, T.K. KX HE
yRacTcs NpasBubHO UCTOJIKOBATb;

XapakTeEpP KOOPLWHATHOW ceTkM JonxeH 6biTb pasHbiii B
3aBUCUMOCTH OT HasHaverus rpadudeckoro obpasa. Ecnm
BHUMaHWe nob308aTeNs [OJIXHO COCPEAOTOYMTLCHA Ha
rpadpuveckom oBpase Kak LenoMm, a He Ha OTAENbHbIX ero
4acTaAx, CeTKa A0NXKHA ObiTb BOBMOXHO MEHEE 3aMETHOMN:
peaxoit, ¢ 60NbLINMU MHTEPBANaMn Mexay TNHUSIMU, KOTO-
phie A0SIXHbI ObITh HECKOABKO ToNLe 06bi4HbIX. ECnu umeeT
3Ha4eHue He TONbKO rpaduueckoe nzobpaxeHune B LIENOM,
HO 1 ero oTaesibHble TOMKW, ceTka AokHa BbiTb JocTaro4-
HO YacTon. Ee nuHuM fonXHbI ObITh AOCTATOYHO TOHKMU, HO
C YTOJILWEHWEM Ha KpaTHbiX 5-Tn, 10-Tu v T. g. ninHuax. NHo-
roa 6oiBaeT NONE3HO CETKY fAenaTh B ToW YacTy rpaduka, Ha
KoTOpyio cnenyet obpatnte ocoboe BHUMaHUE;

HasBaHue rpaduka pacrnonarailoT NoS HUM, XOTA MHOrAa ero
MOXHO NUCAaTL BbILLE ANArpaMMBbl, EC/i OHa He npeaHasHa-
4YeHa ofis nevatn, HanpuMep, B HACTEHHLIX rpadukax;
HanMeHOoBaHuA cneayeTt poPMYyANPOBaTbL BO3MOXHO sicHEe
v nonHee. Ecnu tpebyeTtcs, HeobXx0AUMO [ONONHUTENEHO
BBOAWTE NOA3Aros0BKU UM NOACHEHMS,;

obulan CTpykTypa rpadvkoB [OJIXHA Npeanonarate 4re-
HUe Cnesa Hanpaso;

yTeHue rpaduka cieqyeT HaunHaTb C 3aronoeka, cooba-
IOLLEero, Kakue CBEAEHUSA MOXHO U3 Hero nosly4nTb, 3aTem
Ha[0 YACHUTL CTpoeHve rpaduyeckoro obpasa n UsyumTh
creunduky ero 31eMeHTOB: WwKany, MacwTadsl, eanHULbI
U3MepPEeHUs, nereH sl 1 T.N., 4To HeoBxoAMMO ANs onpeae-
nexHwa cooBriaemoin nHdopmMalunu rno 4acTHLIM BONpoOcaM.
HyXHo HauyuHaTb BocnpuaTue rpadnyeckoro obpasa kak
obuwero uenoro, T. €. BO B3aUMOOTHOLLIEHUAX SNEMEHTOB.
3aTteM Hapo yeuaeTh BLIpaXaemMoe coaepxaHve rpaduka,
ACHO NPeacTasNfTh, HEMY COOTBETCTBYIOT T€ MW UHblE 13-
MeHeHus rpadudeckoro obpasa.

O6ume cosers npUMeps! Mo NPEACTaBIEHNI0 rpaduKkos 87

10.3. IPHMEPbI rPA®HKOB
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Puc. 10.6. OueHka yuepba 13-3a 3arps3HeRus
oKkpyXaiouei cpeabl Npy rNpon3soacTee 3/1eKTPO3HEPrin
(neHTOqHas guarpaMma cpaBHeHus ¢ N0rapupMUHecKod LWKanon)
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Puc. 10.7. YaensHbsie KarnTanoBi0XeHus1 B KOTe/1eHYyio,

paboTaroLuyio Ha raae um xuakom Torymse (1989r)
(anarpamma ¢ norapuMUIeckod wkanon) [14, c. 14, puc. 1]
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Puc. 10.8. UameHeHune konnyecTsa HECYACTHbIX Cly4Yaes

CO CMEepPTeSIbHbIM NCXOAOM OT opaXxeHusi HeJ10Beka TOKOM B ABCTPpUU
A0 v nocsie seeieHnn 3akoHa 06 ncrnoss3osaHnm Y30
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1-ro wions 1976 1. MpuHAT 3aKoH 06 obszatensHom

NCNOoNk30BaHUN YyYBCTBUTENbHbIX
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Puc. 10.10. UsmeHeHne KOANYeCTBa HECHACTHLIX CNyHaes
CO cMepTesibHLIM UCX0A0M B LLiBeviLlapun
(anarpamma guHamukm) [10, ¢.40, puc. 4]
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Puc. 10.11. YcTaHOBMEHHAS MOWHOCTL 3J1€KTPOCTaHLMIA
O3C YkpauHbl, M/H kBT (anarpamma guHamuku) [16, ¢. 43, avarp. 1]
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Puc. 10.12. BoipaboTtka 31eKTPO3HEeprim aneKTpoCTaHLUMaMMN
O3C YkpawHbl, MApA KBT-4 (aunarpamma auHammku) [16, c.44, anarp.2]

W ronosoit
. DOTCBIMAN CONHEYHOH IHEPraL,
MBru/rox
718.4 3451 538
[E O6muit noremman(+10°) W Texsrveckait a uﬂwo
Roresmnan (10 T

Puc. 10.13. lNoTeHunan conHe4yHoi aHeprum Ha TeppnTopmum YkpanHsl
(kaproamarpamma) [8]
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Puc. 10.14. PacnpegeneHne noTokos 3Heprum npu pabore 1 2 3 4 5 6 7 8 9 10 11 12  wmecsy
TennoaneKkTpocTaHynm pupmbl ABZ (amarpamMmma Cakaii) | i
| [0 axTvnsHas anexTpoaHeprvis B peakTuBHAas aNeKTPo3Heprus E
[2, c. 39, puc.2] Lo :

Puc. 10.16. MomecsyHbii rpagpuk notpebneHns s1eKTpoIHeprum
3aBOAOM yroJibHOro MallnHOCTPOEHUs «KpacHoapmMerickuii MaLLummHo-
41% (@1 \ CTPOUTENILHBIN 3aBoa» LoHeLkos obnacTv (Auarpamma CpasHeHus1)

23%

[15, c.17, puc.1]

W2
o3
04!
m5 bl | 4] Sl
21% E UMnopY anexTpoaHepriu [
6% 9% ETuppo- u seTposas sweprss |
B OpesocuHa ]
Puc. 10.15. MNotpebnexHune 351eKTPO3IHEPrnm 3aB0[0M yroJibHOro .,
MaLMHOCTPOoeHUS «KpacHoapMeiCKuA MaLLIMHOCTPOUTENLHBIA 3a804» i
<& 3 Hedprenpogyxrol
JHoHeuxkoii obnacTu: 9 ‘
1 — oCcHOBHOE NPOU3BOACTBO 546,5 ThIC. KBT-H; 2 — KOMNPECCOPHLIS e
ycTaHoBky 125,2 Toic. KBT-4; 3 — Hacocsl pasHbie 87,9 Teic. KBT-4; | TP
4 - ocseujeHue 301,7 Teic. KBT-4; 5 - anekTpooborpes u npoyee 3 MBI T
obopynoBaHue 324,3 Teic. KBT-4 (Anarpamma 6anarca) [15, .20, puc.4] it
|
1804 897 . 1988 1589 2000 Tons

A

Puc. 10.17. CTpykTypa noTpebneHmns nepBuHbIX S3HEPropecypcos
B Jlateuu (auarpamma cpasHerns) [4, ¢.30, puc.2]
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Puc. 10.20. PacnipeneneHue CoOnHeYHbIX KONIEKTOPOB A1 Harpesa
BOAbI Ha TeppuTopum bosirapum 8 1999 r. (kaproanarpamma) [1]

1994 1997 1988 1998 2000

Puc. 10.18. CTpykTypa notpebneHns aHepropecypcos 1o oTpacsisM

e — — e
B Jlatsuum (gnarpamma cpasHenus) [4, ¢.30, puc.3] 5?: = ;;@\
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Puc. 10.21. Harpyaka aneKTpocTaHumm o QHAIM 1 Hacam ropa
(yHuBEPCanbHbIA rpagmk, unppsl yC1I0BHbIE)

1990 1991 1992 1993 1994 1995 1996 1997 1898 1999 2000

Puc. 10.19. MpounssogcTeo n notpebneHne aneKTpo3Heprin
(BMecTe ¢ notepsamm) 8 Jlateum (guarpamma amHammkm) [4, ¢.31, puc.4]
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- ABCLMCCA (OCh X) ~ FOPM3CHTaNbHAA ocb rpadyka, Ha KOTo-

?g:::;): pOK OTKNaAbIBAIDTCH 3HAYEHWS HE3AaBUCUMO NepeMeHHon
11% ras WM BpEMEHW, MU 3HAYEHUS NPU3HaKka.
41% - BapuaHTel — oTaesnbHbIe 3HAYEeHUA NPU3HAaKa, KoTopbie OH
’ "' e L NPUHUMAaET B BapUaLWOHHOM Py, T. €. KOHKPETHOoE 3Ha4e-
. Taepaoe wa b HUE BAPLMPYIOLWENO NpU3Haka.
B ronmmso R - BapuauMOHHLIK psA, — oOWH U3 BUAOB CTATUCTUHECKOrO

pspa pacnpeaeneHus, NOCTPOEHHbIN NO KONNYECTBEHHOMY
npuaHaky. PasnuyaioT QUCKPETHbLIA U UHTEepPBasbHLIN Bapu-
alUMOHHbIE PAabI.

- TeOMOTPUYBCKMO 3HEKM — TOYKM, SIMHWUK, NNIOCKOCTH, reo-

. MeTpuyeckue purype!.

- [uctorpamma (ctonbukoBas Auarpamma) — guarpamma
pacnpeneneHus BefvuWH, NPEACTABMSHHLIX BapUaLMOH-
HbIM PAAOM.

« TpaduKk B3aUMOCBA3AHHBIA — BMI rpaduyeckoro u3o-
BpaxeHus, OTPaXaioWnin BPEMEHHOE WU3MEHEHWE B3au-
MOCBSA3aHHbLIX pa3HoobpasHbix nokasatenei. PasnvyaioT
B3aMMOCBA3aHHbIE rpaduky HAKOMUTENLHOO TWNA Y Tex-
HOJSIOrMYeckue.

- [paduk craTucTMiecKnli — (amuarpamma), YepTex, Ha KOTO-
pPOM CTaTUCTUHYECKME COBOKYMHOCTW, XapaKTepunayemble
onpeaeneHHbIMK NOKA3aTeNsiMK, ONUCKLIBAIOTCA C NMOMO-
LilblO YCNOBHBIX rpaduveckux obpasos. . .. ..,

- Ipadpuueckan kapra - rpadmk KORUMHECTBEHHOrO pacrnpe-
AeneHus nokasaTtens rno NoBepxHoCTy Uiy BpeMeHn. Pas-
NUYAIOT CTATUCTUHECKMNE KapThl, yHUBepCabHble rpaduku.

..+ [padpuyeckuii MeTop, — BuA 0COBON 3HAKOBOW CUCTEMBI,
CBfI3aHHOW C pa3BMTUEM CEMUOTHKM.

- Tpaduueckmit o6pa3 ~ COBOKYMNHOCTL rEOMETPUYECKKX
3HAKOB U CROXHbIX GUrYP, C NOMOLLLIO KOTOPLIX M30Opaxa-
I0TCS pa3nuyHble rnokasareny.

%+ Junarpamma — 1o Xe, 4To 1 rpaduk.

.+ HOwarpaMma aMHaMuKK — rpaduyeckoe nsobpaxeHme na-

MEHeHuWs nokasaTenei BO BpeMeHn. PazavyaloT guarpam-

32% -5

Puc. 10.22. icToYHUKY NEPBUYHON 3Hepruy B YkpanHe
8 1995 r. (anarpamma 6anarca) [17]
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Mbl JIMHEMHBIE, CripanbHbie, KPYroBble C PaBHOMEPHOM Unn
nonynorapndmMmyeckon CeTKON.

JAuarpaMmMa pacnpefeneHus BeNM4uH — rpaduyeckoe n3o-
6paxeHue BapuauMoHHOro paaa. Pasnuyaot rucrorpam-
MY, MOJINFOH, OrVBY, KYMYSIATY.

JAuarpamMMa cpaBHeHUsi — rpaduyeckoe conocTasiieHue
cTaTUCTUYECKNX nokasartenei. Pasauyalot anarpammbi:
CTONBUKOBbLIE, YUCOBbLIX OTKJIOHEHWIA, IEHTOYHbIE (MONO-
COBbI€), HanpaBfieHHble, KBaapaTHbIe, KPYrosole, Guryp-
3HaKOB, TOYEeYHbIe, 3HakoB Bapaapa.

JAunarpaMma CTPyKTYpHasi — rpaduyeckoe n3obpaxeHue
cocTaBa CTaTUCTUYECKUX COBOKYMHOCTEW, XapakTepusy-
IOLMXCA KaK COOTHOLLEHME WX Pa3finyHblX 4acTerh c no-
MOLLbIO aBCONMIOTHBIX UM OTHOCUTENbHLIX nokasaTtenew.
PasnuyaioT amarpammbl: Monocosblie, CTONBUKOBbIE, CeK-
TOpHbIe, AnarpaMmma CaKai.

Duarpamma Caxaii — oavH U3 BUAOB CTPYKTYPHbIX Awa-
rpamMm, OCHOBHOW LeNbio NOCTPOEHUA KOTOPOW ABnSEeTCS
rpaduuyeckoe HarnsgHoe naobpaxeHue 6anaHca cOBOKYnN-
HOCTW.

3Haku Bapsapa — oauH M3 BUAOB [MarpaMmm CpaBHEHWA
(NpsiMoyrosibHas Auarpamma), OCHOBHOW LEeNblo KOTOpOW
ABNAETCA CpPaBHEHUE TpexX PasfuyHbIX MYNbTUMIMKATUBHO
CBSA3aHHbIX NokKasartesnen.

U30MUHMU — NnMHUKM paBHOrO 3Ha4YeHUs nokasaTens B ero
pacnpocTpaHeHnn Ha kapte unu rpadpuke, oTpaxaiolimne
HernpepbIBHOE U3MEHEHne nokasaTtens B 3aBUCUMOCTH OT
OBYX ApYruX NepeMEHHbIX.

Kaprorpamma - rpaduyeckoe naobpaxeHvne Ha cxemaTm-
4yeckoW reorpaduyeckon KapTe CpaBHUTENLHON UHTEHCKB-
HOCTU Kakoro-numGo nokasarens B npeaenax kaxaown eam-
HULbI HAHECEHHOIo Ha KapTy TEPPUTOPUANbLHONO AEIEHUA.
PasnuyaloT kapTorpaMMbl ToOUeYHbIe, GOHOBbIE, U3ONUHUN.
Kapropuarpamma - couetaHue guarpamm c reorpaduye-
CKOIA U UHOW KapTomn.

KoHTposibHaA kapta — Bupa rpaduyeckux nsobpaxeHwuit
CTATUCTUYECKUX [AAHHBLIX W KOHTPOMIbHOrO Auanasoxa,
KOTOpbLIe MO3BONAIOT NPOBOAUTL TEKYLLUMIA KOHTPOJIb RPO-

T

-

TepMuHbI 1 onpeneneHus 99

W3BOACTBEHHOIO NPOLECCa Ha NMPOMbILLMIEHHOM Mpeanpu-
ATUN.

KoopauHatHas cuctema — NpOCTPaHCTBEHHLIE OPUEHTU-
pbl rpacpuka. COBOKYMNHOCTb 3/IEMEHTOB, ONpPeaenAioLnux
NONOXEHNEe TOYKN HA NPSMOIA UAN KPUBOK NMHMM, HA MNO-
CKOCTW unu B npocTpaHcTee. CyulecTByeT NPpsAMOyrosibHas,
nonaspHas v ap. CUCTeMbl KOOPAUHAT.

Kpusas JlopeHua - (kpvBasi KOHUEHTPALMKU UM KPUBasi
anddepeHumaummn) ogHa M3 pPas3HOBUAHOCTEN KYMynsi-
TMBHLIX AnarpamMm, OCHOBHOW LieJiblo MOCTPOSHUS KOTOPLIX
aBnaeTca rpaduydeckoe oToOpaxeHWe CTeneHn pasBHO-
MEPHOCTW pacrnpefeneHns efuHUL, COBOKYMHOCTU MeXay
pasnuyHbLIMY 3HaYEHNAMM N3yHaeMoro NpusHaka.
Kymynsita — (kpBas Cymm) OOVH U3 BULOB Avarpamm pac-
npegeneHns BeUYUH, NPencTaBiieHHbIX BapuUaunOHHLIM
psanoMm. Npapuyeckoe n3oBpaxxeHne HaKoTIEHNS BENUYNH.
Jlorapudpmuyeckan wkana — HepasHoMepHas tukana, rpa-
duyeckue nHTEpBanbl KOTOPO MPONOPUNOHANLHBI Nora-
pydmam n3obpaxeHHbIX Yncen.

Maciutab rpaduka — mepa nepesBoga YCNOBON BENNYMHDI
B rpacdudeckylo. PaznnyaioT nvHenHsli U norapudpmuye-
CcKuit macitab.

MacwrabHas wKana — nvuHWs, OTAENbHLIE TOUYKM KOTOPOW
0603HavaloT onpeaeneHHbie Yyucna. CocTouT U3 HocuTens
LwKansl, uMeloLLero rpadnyeckmue 1 YNCNOBLIE MHTEPBAaNbI.
CywiecTteyeT paBHOMepHas, norapudmuyeckasn wkana.
MaciurabHbie Op1eHTUPb rpaduka — NPOCTPaHCTBEHHbIE
OpUEHTUPLI rpaduka B CUCTEME KOOPAMHAT (NPSMOYrosb-
HOW, NMOASIPHON, NonynorapumMmnyeckon).

Oruea — ogvH M3 BUAOB Agvarpamm pacnpefencHms Be-
NNYMH, NPeaCcTaBNeHHbIX BapuaunoHHbiM paaom. Npadwu-
yeckoe n3obpaxeHne HaKkOMAEHUS BENUYMH. AHANIOrMYHa
KYyMynsTe, OCU KOTOPOIN NOMEHSIHbI MECTaMM.,

OpauHaTa (ocb y) — BepTukanbHasa ock rpaduka. Ha Hel
OTKNaAbLIBAIOTCA 3HAYEeHUS 3aBUCMMOW NEPEMEHHON uan
YPOBHU psiia AUHAMUKKN, UN YacToTa NOBTOPEHUs 3Ha4e-
HWi Npu3Haka.

O3CP - OpraHuaaums 3KOHOMUYECKOro COTPYAHMYECTBA 1
pa3BuTKS.
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MnoTHOCTL pacnpepeneHrs — J4acToTa, paccHnTaHHas Ha
eAnHULY WWPWHBI HTEPBana, T. €. CKOALKO eOnHnL B KaX-
DOW rpynne npuxoanTca Ha eauHNULY BENMYNHBI MHTEPBANa.
None rpaguka — 4acTL NAOCKOCTN, Ha KOTOPOI pacnonoxe-
Hil rpaduyeckue obpasbl.

MonuroH — rpacdmk B BUAE NOMaHOR AMHUK, naobpaxato-
wel ANCKPETHLIE BapnallMOHHbIE PALOLI.
MonynorapudpmMuiecKas KOOpoUHATHAR CETKA — ceTka, B
KOTOPOW HA OHOW OCM HAHECEH NUHerHLIA MaclwTab, a Ha
B pyroi — norapupmuyeckni.

Pan pacnpepesieHus — ynopsgodeHHoe pacnpegeneHue
€AMHNL, COBOKYMHOCTK Ha Ipynibl N0 ONpeseneHHoMy Ba-
PLUPYIOLLEMY NPU3HAKY. s
CeMMOTHKA — HayKka O 3HaKaX W 3HaKOBbiX cMCTeMax, uc-
NOMb3YIOWMNXCH ANA Nepenadv nHdopmaumu.
CratucTuyeckan kapra — rpadudeckoe uzobpaxeHue cra-
TUCTUYECKNX [aHHbIX Ha CXeMaTU4ecKon reorpaduyeckon
MW UHOW KapTe, XapaKTepuayiouiMx ypoBeHb NNy CTENEHb
pacnpefeneHus Toro ny MHOro ABNEHWs. PasznnyaloT kap-
TOrpaMMel U KapToguarpammoi.

CTatMCTUYBCKMIA — CBA32HHbLIA C KONUYECTBEHHbBIM YYEeTOM
MAacCoBbIX IBAEHUA., -~ 2 ¢ R
YHuBepcanbHeiih rpaduk — rpaduyeckoe maobpaxeHue
CTaTUCTU4ECKNX QaHHbIX HA KapTe BPEMEHM, T. €. BPEMEH-
HOTO pa3MeLeHs U pacnpoCTPaHeHHOCTH cTaTnucTule-
CKMNX AaHHbIX.

HacToCcTM - 4acToThi, BhipaXeHHbIe B AONSIX eAVHNLbBE NIn
B MpoueHTax K utery. COOTBETCTBEHHO CyMMa 4acTocTein
paBHa 1 wnun 100 %.

HacToThi — YNCNEHHOCTY OTAENbHBIX BAPUAHTOB MK KaX-
DOV rpynnbl BaApMaumMoHHOIo psifa, T. €. 3TO 4ncna, nokassl-
BaloLive, KaK YacTo BCTPEYAaOTCH TE€ NN UKble BAPUAHTHI B
pAAY pacnpejeneHus.

SKCIIMKRLIMA — CROBECHOE ONWCaHWe coaepXaHua rpaduka.
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