Yacro unHpoOpManuio o CBSI3M KakuX-JIMOO BENUYMH YyHAOOHEe MpPEACTAaBIATH B

rpa)u4ecKoM BHIE, 2 He B TAaOJMYHOM WM aHAIUTHYECKOM. B mepByro ouepean 31O

aKTyaJbHO IIPU 00pabOTKE IKCIIEPUMEHTAILHBIX TAHHBIX HA CTaIUH ()OPMHUPOBAHUS WITH

MIPOBEPKH TUIOTE3bI. BaskHBI TpadyKyl ¥ TIpH PEIICHUN TeOpeTHUIeCKUX 3a1ad. [loaemy?

e DTO camblif HATMIAHBIA croco0 mpenctaBieHus wHPopMmanuu. Hu tabmumbl, HU
(hopMyITBI HE TIO3BOJIAIOT «B3TIISTHYTH U CPa3y MOHATHY KaK 3aBHCHUT OJTHA BETMYNHA
OT JPYrOu.

o [Ilo pa3HBIM IpUYMHAM HU3MEPEHHUS MOTYT MPOBOAUTHCS TONBKO IUISI HEKOTOPBIX
3HAYCHUH HCClIenyeMbIX BelmduH. M ecnm XoudeTcs 3HATh, Kak BeAyT cels
BEMYMHBI MEXIy WIH 3a TpefelaMH W3MEPEHHBIX 3HAYeHHWH, TO HAa IOMOIIh
MPUXOAST METOABI MHTEPIIONAINHN U SKCTPATIOJSAINH, KOTOPBIE Ha Tpadukax JIerko
peanm3yoTcs.

e I'padux ympormaer BBIIBMKEHHE THIIOTE3bI O XapaKTepe CBS3W BEIHYMH M YaCTO
MIO3BOJIIET €€ JOKA3aTh MIIN ONPOBEPTHYTH.

e JlomonHutenpHas o0paboTka Tpaduueckord wHPOpManuK (IMTOUCK YTIIOBBIX
KO3 UITMEHTOB HAKIIOHA, TUIOIIAIN MO IpadKOM | T.II.) MO3BOJISIET HAXOIUTh
BCJIMYNHBI, KOTOPbIC HEBO3MOXXHO U3MCPUTH HETTOCPECICTBCHHO.

Ctporo roBopsi, T0, YTO B (PU3UKE YaCTO HA3BIBAIOT rpad)koM (HampuMmep, B ciiyyae He

(hyHKIMOHAIBHBIX 3aBUCUMOCTEN ), CKOPEE, SIBJISIETCS AUArPaMMOH.

I'paduk qomkeH ObITh MAKCHMAJIBLHO YI0OHBIM! Y 100HOCT — 03HaYaeT BO3MOKHOCTh
OBICTPO U 0e30MIMO0YHO HAHOCUTH Ha TPa)MK U CYMTHIBATH C HETO BCIO HEOOXOIUMYIO
uHpopMaIuio. [ 3TOro Mpu MOCTPOCHUU HYXXHO IPUACPKUBATHCS HEKOTOPBIX O0IINX
npaBwi. Pasymeercs, ObIBaCT TPYIHO YTOJWTH OMHOBPEMEHHO BCEM TPEOOBAHUSM, TaK
KaK MHOTJa OHH KOH(MJIMKTYIOT JOpyr ¢ Apyrom. Toraa, B IEpBYIO O4Yepelnb, CICAyeT
obparath BHUMaHUE HA BAXKHBIC M KPUTHUECKHU BakHbIe. [IJisl 0OIeryeHus MOHMMAaHHS
CTEICHNM BaKHOCTH TOTO WIIM HMHOTO MPaBWIIa PSIOM C HUM YKa3bIBAeTCs CTEMEHb
KPUTHIHOCTH 110 4 OalbHOM mIKaie (BBIICICHO IIBETOM):

1 — BBINONHATH OYEHB KENATEINbHO, HO HE CTPOro, CKOpee — 3TO J]aHb eAMHO00Pa3HIo;

2 —BaxkHoe TpeOOBaHWE, CYIIECTBEHHO YyIpoliaioiiee paboty ¢  rpadukom,
HEBBIMOTHEHUE KOTOPOr0 MOXKET MOBJICYb CHU)KEHHE 0alJIOB;

3 — o4ueHb BaxkHOE TpeOOBaHME, HECOOJIOICHHE KOTOPOro TOYHO IMOBJICYET CHMIKEHHUE
0aJIIoB;

I, KpUTHYECKOE TPeOOBaHKE, MPU HAPYIICHHH KOTOPOro rpad)uK HE OIICHUBACTCA.

B oOCHOBY JaHHBIX MpaBWJI TIOJIOXKEHBI CTaHIApPThl, Cc(OpMyNIUpOBaHHBIE B
I'OCT 2.319-81, T'OCT 3.1128-93 ECTH, Pexomenmanusx ECKI p 50-77-88, u
0OJBIION IPAKTUYECKUH OIIBIT.

Bce HmxkemsnoxeHHOE CJIEAYCT CUUTATH Tp€6OBaHI/I$IMI/I HeHTpaJ'ILHOﬁ npeaAMETHO-
MeTOI[H‘IeCKOﬁ KOMUCCHHU II0 (1)I/I3I/IKG Ha KOTOPBIC HYXXHO OPHUEHTHPOBATHCA IIpU
IIOATOTOBKE K OJIMMIIHAdaM.

KynbeTypa nmocrpoenus rpaduxos or MIO

1. O6mue TpeboBaHuUsA

®  3puTenbHO Nydille BOCIPUHUMAIOTCS IpadrKy, MUPUHA KOTOPBIX OOIIBILE BHICOTHI
(8 mpomoprmu 6mu3koit k 43 wiu 3:2). OObIYHO, MPU TOCTPOCHUH TpaduKa
BPYYHYIO, HCIIOJb3YIOT COPHEHTHPOBAHHbIE TOPM3OHTAJIBHO CTaHJApTHBIC
¢dopmaTel A6 (Ui KaueCcTBEHHBIX rpadukoB Oe3 neranmuzanuu), AS (OCHOBHOU
tdopmar), A4 (s rpaduKoB, TPEOYIOMUX TIIATEIBHOR MOCIEAYIOICH 00pabOTKH).
BeprukanbHOE pacrooKEHHE JIMCTa JONYCTHMO MPH HAJIMYMK  Ba)KHBIX
00ocHOBaHM (Hanpumep, 0COOCHHOCTH BEPCTKH HIIH OPOIIIOPOBKH).

A4

v X v

e XOpOH.IO BBITJIAOAT I‘pa(l)I/II(I/I, €CJIM €TI0 OCHU M OH CaM HAa4Cep4YCHbI KapaHAalloM, a

O]_II/I(I)pOBKa ﬂeHeHHﬁ, 0003HAYECHMS BEIMYMH 110 OCSIM H HHOrga camMu
OKCHIEPUMEHTAJIBHBIC TOYKHU BBITTIOJTHECHBI py‘IKOﬁ

o HezaBucumas TIEpEMEHHAs BEIMYNHA BCErjaa OTKIAAbIBATHCA 110 FOpI/ISOHTaJILHOﬁ

OCH.



2. Koopaunatubie ocu

2.1. Pacniosto:keHHe KOOPAMHATHBIX Ocell Ha JIMCcTe OyMaru
OcH IOIKHBI pacronarathes He Ommke 1 cM oT kpast Oymaru, 9To0BI MOXKHO OBLITO

00ecTeqnTh CBOOOTHYIO ONU(POBKY JEICHHUI.

Eciin BeNTMYMHBI IPUHUMAOT TOJNBKO MOJOKHUTEIbHBIE 3HAYCHHS, TO OOBIYHO OCH
nepecekaroTca B koopauHatax (0; 0) B meBoM HmkHeM yriny. Hns yimydmieHus
JeTalM3allii OTHCIBHBIX (ParMEeHTOB 3aBHCHMOCTEH, MOXXHO CMEILATh TOUKY
nepecedeHHs M0 OXHOM Wiau mo obeuM ocsiM. Ho HyXHO HNOMHHUTB, 4TO IS
HeKOoTopbIX 3aBucuMoctel (0; 0) — 9To KiIroUeBasi KOHTPOJIbHAS TOUKA.

Av,M/c
B v
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S, M
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—4 -2 0 2 4
_10 N

JIBe ocu UMEIOT 00IacTH
OTPULATEILHBIX 3HAYCHU I

Av,M/c
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104
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Y=z

0 T

_10.

OnHa u3 oceil umeer 00IacTh
OTpHLIATETHHBIX 3HAYCHU I

AUV,M/c
ol v
24 1
S, M
22 T T T T T T T T >
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Ocu st geranuzanuu pparMeHra
3aBUCHMOCTH

A U,M/c
04] x
0,3
x|
02 ?
0,14
8, M
0 2 4 6 8

CrneBa 3axaThbl OJNMCH IIKaJbl. He
palMOHAJIbHO MCIIOJIB30BaHO MECTO

CHU3Y
At,oC
6 x
44
24
04
-~ ?
—24 /
S, M
-4 T T T T T T T >
0 2 4 6 8

HeobocHoBaHHOE niepeceueHre
oceii He B (0; 0)

KynbeTypa nmocrpoenus rpaduxos or MIO

Av,M/c
1,0 x
0,8 1
0,6
0,4
9
0,2 4
// S, M
T T T T T T T T=
0 2 4 6 8

OCHOBHEIE TUHUU HA 6yMare HC
COOTBCTCTBYIOT OCHOBHBIM IITPpHUXaAM

IKaJIbI
v, M/c A
x 0,5
2 0,4
\0,3_
0,21
?
0,1
S, M

: T T T T T T T

20 15 10 5 0

HecTtangapTHOe HalpaBlIeHUE OCH.
O poBka BHYTPH 1o rpaduka



2.2 Odopmaenne u oundpoBKa KOOPIAUHATHBIX OCEH
Ocu 0053aTeNbHO JOIDKHBI TOANUCHIBATHCA! OOBIYHO JOCTATOYHO OKOJIO CTPETIOK
yKa3aTh OyKBEHHOE 00O3Hau€HHE COOTBETCTBYIOLIMX BEIMYMH WIH (HOPMYIy H
(ecnm mpuMeHNMO) eAMHUIEI 3MepeHus. [Ipu HeoJHO3HAYHOW TPaKTOBKE, TpaduK
HE00XOAUMO CONPOBOXKIATH PA3BEPHYTHIM HA3BAaHUEM.

® Ha xauecTBeHHBIX rpadukax, OTpaXKaroIX OO XapaKTep 3aBUCHMOCTEH, MOI'YT
HE YKa3bIBaThCs SAMHUIII M3MEPCHUS U MOXKET HE HAHOCHTBHCS MacliTad, a JINIIb
0003Ha4YaThCsl OTACIBHBIC XapaKTEePHBIC TOUKH.

e JlomyckaeTcs eAMHULIBI U3MEPEHHUS YITIOB HAHOCUTD Y KaXKJOr0 YMCIIa IIKAJIbI.

AUV, M/c
50 A
40
30 -
20 -
10 A o
T T T T T T T T >
0 2 4 6 8
B xauecTBe aprymenrta
UCTONB3yeTcs hopMyna
Av /
|
|
|
| t
0 10c

KauectBeHHslii rpaduk c
YKa3aHHUEM XapaKTEepHOTO 3HAUCHUS
BEJIMYHMHBEI I10 OJTHOM OCH

Av /
1 e ‘
|
|
|
) B i
|
|
} Pt
0 t t

KavectBeHHslii rpaduk ¢
0003HaUCHNEM XapaKTePHBIX TOUEK

50f\? X

30 A

20 1

10 / I

He noanucana BepTUKalibHAS OCh.
He BbIHECEHBI €MHULBI H3MEPEHUS
10 FOPU30HTAIILHOU OCH

_ N

0 2 4 6 8

|

Enuaune! u3mMepeHus y He
onudpoBanHOi ocu. HeT enuHuUIl
HU3MEPEHUsI Ha OLU(PPOBAHHOMN OCH

KynbeTypa nmocrpoenus rpaduxos or MIO

Av,Mm/c

0 10 «— ?2 — 20

SIBHOE HecOOI0ICHIE TTPOITOPIIHIA
3HAYEHUI XapaKTEPHbIX BEIUYUH.
EI[I/IHI/II_II)I U3MEPECHUA HA HE
onuppoBaHHON OCU

e [lpu BeIOOpe MacmiTaba HamO CIEIUTh, YTOOBI MMoJie rpaduKa 3aHUMANIO TIPUMEPHO
70% mons nmucTa Oymaru, HO caM rpaduK He BBIXOAMI 32 MPEIeIIbl KA.
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Heynaunsiii maciitab mo
BepTUKAIBHOI ocu. I'paduk
«BBLJIE3)» 32 MPEJIEITbI KB

Jeranu3upoBaHHbIA GpparMeHT
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TpebyeTcs cMeleHHE TOUKH
nepecevyeHus oceu



[To pmnmuHHOM ocm rpaduka Ha ¢Qopmate AS onuppoBBIBaeTCS MPUMEPHO
5—11 nenenuii, a MO KOPOTKOH 4 — 7.

Ecnu ocu, nepecekatorcs B Touke (0; 0), HONb MOANMKMCHIBAETCS TOIBKO Y OJHOH OCH.
[Tpuxu (OCHOBHBIE M JIONOJHUTENbHbIC, OUU(PPOBAHHBIE W HET) JOKHBI
HAaHOCUTbCA TOJIBKO 4epe3 paBHble UHTEpBaIbl. VICKIIOYEHHE COCTABISAIOT
CIeajIbHbIe OCH C HEIMHEHHBIM MacTaboM (HanpuMep, JI0rapupMUIECKIM).

A v,cm/c A v, Mm/c
X 4
20
\ )
10 - !
X, M / t, C
T T T T T T T T T T T T T T T T : 5 T T T T T T T T :
012345678 9101121314156 0 2 9

HepaBHomepHast onngpoBka no
BEPTUKAIBHOM OCH U OTCYTCTBHE
OLU(POBKHU 110 I'OPU30HTAIILHOM

Penxas omudpoka mo
BEPTUKAJIBHON OCU M yacTas 1o
TOPU30HTAIILHON

A v,M/c

100 x
80
60
40
20

HOBTOpeHI/IG HYJIA. Paznnie JACICHUA
IIKaJIbl HA BepTHKaHBHOﬁ OCH

HepaBnomepnas onmdpoka mo
FOpHU30HTANBHON OocH. OTCYTCTBYIOT
IITPUXU HAa BEPTUKAIEHON

IIpu ommdpoBKe mIKan ciaexyer UCIONb30BaTh TOMBKO ICCATHYHBIC YHCIIA U3 TPEX
«pa3pelIeHHbIX) PAIOB: 15051525 3; 45 ..

. —2;0;2;4;6;8; ...

...-5;0;5;10; 15; 20; ...,
WU PSIIOB, TTOJYYEHHBIX U3 «Pa3pelIeHHBIX» MyTeM UX YMHOKeHus Ha 10", roe n —
nesnoe yucno. He xenarenen, Ho nHOTAA Aonyckaercs psf ...-4; 0; 4; 8; 12; ...
BOSMO)KHBI HUCKIIFOUYCHUA I IIKaJl BpeMCHI/I nu yT‘.]'IOBBIX Mep.
Yucna npu oruppoBKe HEOOXOAUMO OKPYIJISTH 10 OMUHAKOBOTO paspsiia.

/ 0,8 1 / 18
0,6 16 -

KynbeTypa nmocrpoenus rpaduxos or MIO

HOI[HI/ICI/I Yy HWKaJI CiIeAyeT pacnojiaratb TOJbKO rOPpU30HTAJIbHO.

Yucna HOZ[HHCGﬁ HC IOOJUKHBI COACPIKATH OOJIBIIOr0 KOJIHMYECTBA MMOPAAKOBBIX
Hyneﬁ. J'[que X BBIHOCUTDH B O6IHPII>1 ImoKas3arTeCjib CTCIICHU WJIN BLI6I/IpaTL KpaTHbIC
CAVMHUIBI U3MCPCHUS.

bes KpaﬁHeﬁ HeO6XO}II/IMOCTI/I HC ClIeAyCeT HNOANMCLIBATL 3HAYCHHA HAHCCCHHBIX
OKCIICPUMCHTAJIbHBIX TOYCK U IPOBOJAUTH K HUM MYHKTHUPHBIC JIMHUU. Uckmrouenne
— KITFOYCBBIC UCKOMBIC TOYKH, ITOJTYYCHHBIC B PE3YyJIbTATC I/IHTep/SKCTpaHOJ'ISIHI/II/I.

Am,r As, M
1,0 20 A
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0,2 1 12
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0’0 T T T T T T T T > 10 T T T T T T T T >
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[ToBepHyTHI TONNIUCH. Hepasurie nenenust. 3anpeleHHbie
3anpelieHHbli psag pAabl



KynbeTypa nmocrpoenus rpaduxos or MIO

e  Uycno Menkux JielIeHni ceTKH OyMaru JOJDKHO ObITh YZOOHBIM JUISi HAHECEHUS U 3. ITocTpoenue rpagukon
CUUTBHIBAHUS 3HAYEHUH BEJTMYMH, HAHECCHHBIX Ha rpaQuK:
wispana ... —1; 05 1; 25 3, 4; ...~ xpatabiM 2; 5; 10 u 7.4, e Teopernueckue 3aBUCUMOCTH CTPOATCSA IO TOYKAaM, HO II0 KaKUM MMEHHO — HE
s pana ... —2;0;2;4;6; 8; ... — xpatabiv 2; 4; 10 u .11 BaxkHO. [IpoBeieHHAs TMHUS TOMKHA UX MTOTI0IIATh.
ams pana ... —5; 05 5; 105 15; 20; ... — kpaTabiM 5; 10 1 1.1, e  DKCIepUMEHTAlIbHbIE TOYKH JOJKHBI OCTaBaThCS BUIAMMBIMH IOCIE MOCTPOEHHS
nuHUM rpaduka. s 3TOro MOXHO NPHUMEHATH CIEl] CHMBOJBI (KPYKOUKH,
: f‘ v, /e 3 AL 10°M TPEYTOJbHUKH U T.I1.) MM UCIIOJIB30BATh IPYToil IIBET.
i e Ecinu abcomoTHAasi MOTPEHIHOCTh MCCIICAYEMbIX BEJIHUUH pa3jiddyuMa B Maciitade
41 J 8 1 / rpaduka, TO TOUKH MOTYT BBLICISATHCS «IHANa30HAMHU OIIUOOKY.
31 6 - -HI/IHHﬂ He 00s3aHa MPOXOIUTh Yepe3 IKCIIEPUMEHTaIbHbIC TOUYKH, U JI0JDKHA OBbITh
2 - 4 10 BO3MOXXHOCTH MaKCHUMaJIbHO TJ1aJIKoi (0€3 JUIIHKUX W3JIOMOB U IIEpEeruOoB) Win
1 5 | npsiMoi. V3noMel Ha rpaduke BO3MOXKHBI, TOJIBKO €CIH Y UCCIIEyeMON BETHYHHBI
115, YL m,r NPUHLIUITHAIEHO U3MEHSETCS XapaKTep 3aBUCUMOCTH.
0 20 40 60 . 80 ? A 4o o > e  Jlunus rpaduka JOIKHA OBITH AKKYPATHOU, TOHKO! U OJHOPOIHOIA.
® B cnydae nmoctpoeHus Ha OJHUX OCSIX HECKOJIBKHUX IPa(uKkoB MOXKHO HCIIOIBb30BaTh
HECKOJIBKO LBETOB WM CTWJIEH NMHUA. B 3TOM ciydae 3aBHCHMOCTH HYXHO
A v, /e A L 10 heie TIOAIUCHIBATE WM AENATh K rpaduKy JEereHIy.

e [II3-3a pa3bpoca wu3MepsSEMBIX BEJIWYWH, JUII IIOCTPOCHUS NPSIMOH MOXKET
? noTpedoBaThCS HE MEHEee S5 TOUEK, a JUIsl IOCTPOEHHs KpUBOii — Ooinee 7-11 Toyek.
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11 HTb K HHAThI K HBIX TOYCK .
orpeaen OOpAMHA pac oek Ha rpagukax B 9ToM pasfene. Ecnm na oqun Teopernueckast 3aBUCHMOCTb DKCIIepUMEHTaIbHAS 3aBUCUMOCTD
rpaduk Bam moHamxodmiaocs Oospine 10 — 15 ¢ Bpemenu, To ckopee Bcero onuppoBka
HCyJadHasl. Av,m/c
5 4
: n v
6 3 -
4 2 A
2 - 11
= Im l,em
T T T T T T T T : T T T T T T T T :
0 1 2 3 4 0 1 2 3 4
Heckonmbko aKcIIepuMeHTaIbHBIX CuMBKa y4acTKOB TEOPETHYECKOM

3aBUCUMOCTCH 3aBHCUMOCTH MOYKET OBITH JTOMaHOMK
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CHIMBKA HECKOIBKUX Y4aCTKOB
3KCHepPIMeHTaJ'ILHOI>i 3aBUCUMOCTH
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DKcnepuMeHTaIBHBIN rpaduK ¢
Y4€TOM MOrPEUTHOCTH
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Ha skcnepumMenTanbHON
3aBUCUMOCTH HE BUJIHBI TOUKH

Atc

CKOpee BCC€Iro, OAHA TOYKA ABJIACTCA
MMpOMaxoM 1 €€ HEC HaJ10 YYUTBhIBATH

IIpoBepka

KynbeTypa nmocrpoenus rpaduxos or MIO

Haiinqute He MeHee 7 OmMOOK B MPUBEACHHBIX HIDKE rpadukax
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	В основу данных правил положены стандарты, сформулированные в ГОСТ 2.319-81, ГОСТ 3.1128-93 ЕСТД, Рекомендациях ЕСКД р 50-77-88, и большой практический опыт.

