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IoBbilleHKEe KaYecTBa MaLIHH IIyTEM ONTHMU3ALIUH HOPM TOYHOCTH Je-
Tajlell, y3/I0B M arperaToB — OJHO M3 OCHOBHLIX HAIPABJICHHI TEXHHYECKOrO
[porpecca, BO3MOXHOTO NPH 06A3aTe/IbHOM BHE/IPEHHU POrPECCHBHBIX METO-
/0B pacyeTa BO BCE obnacta TIPOH3BOJCTBA, IKCILTyaTallud U PEMOHTA MAalIWH.

Bonpocamu cucTeMaTH3alMM 3HAHMH, NPOTPECCHBHBIX TEXHONOTHH, Me-
TOMMK ¥ MPOUMX JOCTIKEHHUI HAYKH U TEXHHKH BCErO MUPOBOTO COOGIIECTBA
3aHMMaeTca Mex/lyHapoaHas opraHusauusa no crasgaprusanun (MCO), koto-
pas Gbina cozgana B 1946 r. Ceituac wienamu MCO sistores Gonee cta rocy-
napets. Hawa ctpana — onHH M3 HHHIMaTopoB cosfanks HCO — nocTosHubIi
unen pykosozictsa UCO.

B 1993 r. BrepBbie B OTeUeCTBEHHOH NpPaKTHKe GBUIO CO3/1aHO MpaBoBOE
TI071e rOCYAaPCTBEHHOTO HAYIHO-TEXHHYECKOTO HOPMHPOBAHHMS, OCHOBEI KOTO-
poro 3akpenii 3akon PO «O cranapTH3anum», a Takke 3aKoHbl «O6 obeciie-
YEHHH EJMHCTBA H3MEepeHHit», «O ceprudukaiuyu npomykuun (ycmyr)», «O
3aluTe NpaB MOTPEGUTENEH».

Ha Bcex osramax PasBUTHA (OTeYeCTBEHHOI CTaHAapTH3auUMH 06-
ILUETEeXHAYECKHe CTAHAApTHl 3aHUMaMH ocoboe MecTo — B KoHue 60-x Havare
70-x roioB XX BeKa 3 pa3spO3HEHHBIX CTaHIApPTOB ObiTH CHOPMHPOBAHBI CHC-
TEMbl M KOMIUIEKCHI OGUIETEXHIUECKHX CTAH/APTOB MEKOTPAC/EBOTO TIPHME-
nenus. Ha Tocynapetsennbiii komurer PO No METPOJNOrHH, CTAHIaPTH3ALUMM 1
ceprudukaunu (Foccranpapt PO) GbUTH BOINOKEHEI 3a1a4HK 10 KOOPAMHALHMU
CTaHJapTH3aLMK B OTPACHAX NMPOMBIIUIEHHOCTH, @ Takke pa3paboTka eaMHBIX
CHCTEM TOCYJIapCTBEHHBIX CTAaHAPTOB MEXOTPACIeBOr0 MPHMEHEHHS 10 HOp-
MAaTHBHO-TEeXHHUECKOH, NPOEKTHO-KOHCTPYKTOPCKOI, TEXHOJIOrHYECKOH, MeT-
ponoruyeckoii aoxymenranuu ('CC, T'CH, ECKJ, ECTJI, ECII1, ECTIII u
Ap.). UIx pa3pa6oTka Gbiia H OCTAETCS IPHOPHTETHOM.

Memponozua — Hayka o6 M3MEDEHUSX, METOIAX U CPesIcTBaX obecnevye-
HHA MX €/IMHCTBA H CMOCOGaX MOCTHXEHHs TPeOyeMoil TOUHOCTH, HEPA3PLIBHO
CBA3aHA C BOTIPOCAMH NOBBIICHHA KauecTBa. TONBKO METOAAMH H3MEDEHMIA,
KOHTPONIA W HCHBITAHHIT MOXHO yCTAHOBUTH FOIHOCTB M KAYECTBO IPOAYKLHH
TIpH IPOM3BO/ICTBE H PEMOHTE, LEIECO06Pa3HOCTS ee IKCILTyaTaluH.

Cmanoapmu3sayus — IeATETHOCTh, HAIPaBIeHHAd Ha Pa3paboTKy W yc-
TAHOBJICHHE HOPM, TIPaBHJI, XapaKTEPHCTHK Kak 0bs3aTeNBHBIX JAns BBINOJIHE-
HUS, TAK ¥ PEKOMEHIYEMBIX, OfecrieunBaroias npaso noTpeduTens Ha npuod-
PpeTCHYE TOBAPOB HAUIEXKAUIETO KAYeCTBa 32 MPUEMIIEMYIO LIeHY, a Takoke Tpa-
BO Ha 6e30MacHOCTE H KOM(OPTHOCTH TPY/A.

Lems cTaHnapTH3aUMH — JOCTHXEHHE ONTHMATLHON CTENEHH YNOPALO-
YeHHs B ONpENeSIeHHOH 06IACTH MOCPE/ICTBOM YCTAHOBNEHUA MONOKEHHI LA
BCeobmiero 1 MHOT'OKPaTHOI'O UCNOJIb30BAaHUA B OTHOIIEHUH PEAIbHO CYIIEeCT-
BYIOIIHX U NOTEHUMANBHBIX 3aMa4.

Meroap! CTAaHIAPTH3AUKK NOMYHHAN IIMPOKOE pasBuTHE B cdepe npous-
BOJCTBA, 9KCIUIyaTAlMH H PeMOHTa MalmH. [l GyayumuX arpoMHXeHepoB
KpoMe 00IIMX 3a/iad CTAHJAPTH3ALHH HYKHO 3HATh, PACCYHTHIBATH H BRIGHPATh

4




[image: image5.jpg]ONTHMAIBHEIE HODPMbI B3aHMO3aMEHAEMOCTH HAa [JA[KHE IWIHHADUYECKHE
JIEMEHTBI JIeTaneil, Ha pe3s00Bbie, UUTHIEBkIe, IMOHOYHbIe, KOHUYECKHE, 3y0-
wathie U Apyrue coeAuHeHus. Hecobmoienue THX HOPM MPUBOMNT K 3HAYH-
TeNbHOMY CHIKEHHIO HAJEKHOCTH JAeTaneil H COEAMHEHMIi, MOBBILICHHUIO 3a-
TpaT Ha YCTPaHEHHe OTKa30B, HEOGXOAMMOCTH MPHMEHEHHS HECTAHIAPTHOrO
oﬁopyaosaﬂm U HHCTPYMEHTOB.

B 1980 r. p Haweii ctpane BBesiena B nelicTsue Enunas cuctema 101yckor
u nocanok ECIIT HCO, koTopas no3BosiseT pewars MpoGaeMsl TOYHOCTH W
HAIEKHOCTH HA MEXTYHAPOIHOM YPOBHE.

B3aumoszamenaemocmp — 310 CNOCOGHOCTh 0OBEKTa GbITh UCTIONIB3OBAH-
HBIM 63 MOIMGHUKALMIT BMECTO IPYroro [Jif BHITOTHEHHA TeX ke TpeGoBaHmii
(MCO 8402:1994). B TexHHUECKOH chepe B3aWMO3aMEHAEMOCTIO Ha3bIBAETCS
IpPHHLUT KOHCTPYMPOBAHMS, IPOM3BOJCTBA H IKCIIyaTaUMH MallMH, obecne-
'il/lBaIOlllMﬁ BO3MOXHOCTH CﬁOpKPl WK 3aMEHBI B TIPOLIECCE PEMOHTA HE3aBUCH-
MO H3rOTOBJICHHBIX COEJMHAEMbIX JCTANICH H y3/10B 63 AONONHUTENBHON 06-
paéo‘n(u H NOATrOHKH (ﬂplrl YCJIOBHH, YTO IKCIUTyaTallHOHHBIE [OKA3aTeIH Ma-
IHHB! Oy AYT COBMEMIAEMBIMH).

YacTh METOJIOB pacueTa TOYHOCTHBIX NIAPAMETPOB MALIMH K obeceueH s
HX reoMe’rpuqecKoﬁ B3aHMO3aMEHACMOCTH YK€ CTaHJapTH3UPOBAaHbI, HAIPH-
Mep METOJMKa pacuera u BMGOPB TOCAJOK KOMNel[ MOAIMIHHKOB KaYeHus, Me-
TOAMKA pacyeTa pasMEPHBIX uenei U T.A.

Cepmudpuxayua — Npoueypa, NOCPEACTBOM KOTOPOH TPEThA CTOPOHA
MUCbMEHHO YIOCTOBEPAET, YTO NPOAYKLHSA, NIPOLUECC HIH yCJIyra COOTBETCTBY-
€T 3a1aHHBIM TPEGOBAHMAM.

l(aa.nwwempml — Hayka o KOJIMYECTBEHHO#H OLIEHKE KayecTsa NpOAYKUUH,
He MMeeT aHAIOroB B METOAMKax pacyera 3a pyGexoM. Ha ocroBanun cymect-
BYIOIMX METOJOB OLIEHKH MOXHO CPaBHHBAThH MOKa3aTeNH OﬂHO‘)OﬂHOﬁ u pas-
HOPOAHO¥ IPOAYKUMH, OUEHHBATh TEXHUKO-3KOHOMHUYECKHH ypOBEHb M KOH-
KYpeHTOCNOCOGHOCTh TEXHHMKH, NIPOLIECCOB M YCIIYT, KauecTBO paboThl OTAE/b-
HEIX paGOTHHKOB, Y4aCTKOB, IEXOB M NIPEANPUATHH.

Jucuunnuna «Memponozus, cmandapmu3ayus u cepmupukayus» apis-
€TCA OCHOBONONATrafolIeH NPH H3yYEHNH BONPOCOB OGECTIeEHHs, KOHTPONIS H
OLEHKM KayecTBa NpHU NPOH3BC/ACTBE, JKCIUTyaTallHd H PEMOHTE JAeTanei, cbo-
POYHBIX €IMHHL 1 arperatos mauriH. [locobue paspaGoTaHo ¢ LENbIO 3aKpen-
JIEHHs TEOPETUUECKUX MONIOXKEHHI IMCUMIUTHHBL M BHIPabOTKH y Gyymmx cre-
UMAIMCTOR NPAKTHYECKMX HABBIKOB 10 HCMOB30OBAHMIO M COOMIONEHHIO
TpeGoBanmii CTAHIAPTOB U APYIHX HOPMATHBHBIX JOKYMEHTOB NIPH BBITONHE-
HHMH TOYHOCTHBIX PacyerToB, 2 TAKXKE MPH OLEHKE METPOJIOTHYECKOrO obecre-
YEHHA [IPOM3BOJICTBA M YPOBHA Ka4yecTBa NPOAYKUHH U YCIYT B NEPUOABI MPO-
©KTHPOBAHHUS, U3TOTOBJEHUA, SKCIUTYyaTalldd M PEMOHTA CeJbCKOXO3AHCTBEH-
HOI TEXHHKH.
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Tepmunst u onpedenenun (no FOCT 2534689 u HCO 286/1-88)

Pazmep — HMCIIOBOE 3HAUCHHUC TUHEHHOH BETHUHHE! (IMaMeTpa, UTHHEL U
T.1.) B BHIGpAHHEIX enunHuax usMepenns (D, d, L, 1).

Ban — TepMHH, YCIOBHO NPHMEHSEMbIA [UlA OGO3HAYEHHS HapyKHbIX
JNEeMEHTOB ne'ra.weﬁ, BKTIOYAA ¥ HEUWIHHAPUYECKHE dIEMEHTBL.

Omeepcmue — TepMUH, YCTOBHO NPUMEHAEMBIH JUIA 0603HAYCHMA BHYT-
PEHHHX 3JIEMEHTOB neTaseif, BKIo4as i HELMITHHIPHYECKHE 3JIEMEHTBI.

Heiicmeumenbusiit pasmep — pa3mep 371eMeHTa, YCTAHOBJEHHBIH H3Mepe-
uueM (De, de, Le, le).

Hpedensubie pazmepst — 1Ba NPEIENLHO JOMYCTHMBIX PaMePa JIEMEHT,
MEXTy KOTOPBIMH JIOJDKEH HaXOIUThCA (WITH KOTOPBIM MOXET GbITh paBeH)
neiicrautenshsiit pasmep (Dmax, Dmin: dmax dmin Lmav Lmin tmax Imin)-

Homunansusiii pasmep — pasmep, OTHOCHTEIILHO KOTOPOTO ONPEIEIIAIOT-
ot otknonenus (Dy, dp, Ly, Iy).

Omknonenue — anreGpanueckas pasHOCTh MeXAY pasMepoM (meHcTRu-
TEJIbHBIM, NPEICTbHBIM, CPEAHHUM H 'I‘.}.].) H COOTBETCTBYIOIIMM HOMHHANBHBIM
pasmepom (E, e).

Heiicmeumenshnoe omxkaonenue — anrebpandeckas pasHOCTb MEXK/IY JeH-
CTBHTENBHBIM U COOTBETCTBYIOLIMM HOMHHATLHEIM pasmepamu (£, e;).

Hpedenvnoe omxnonenue — anreGpanyeckas pasHOCTs MeXJY Mpeiesib-
HEIM H COOTBETCTBYIOIIMM HOMHHATIBHEIM pasMepamu. Pasmuuator Bepxuee u
HIDKHEE NPE/IEIbHOE OTKIOHEHHE.

Bepxnee omxnonenue — anreGpanueckas pasHOCTh MEXILY HAUGONBLIMM
Tpe/IeNbHBIM U COOTBETCTBYIOUMM HOMHHATLHEIM Pa3MepaMu:

ES = Dgy— Dp — Ans otBepeTHs;

es = dmgy —dp — ns Bana.

Hupicnee omKaonenue — anredpanieckas pasHOCTb MEXTY HAHMEHbIIHM
TPENENbHbIM ¥ COOTBETCTBYIONIMM HOMMHANLHBIM Pa3MepaMu:

EI = Dyjin — Dy, — ans oTBepCTHS;

ei = dpjn — dp — DA Bana.

Cpednee ominonenue — cpefinee apud)METHIECKOE BEPXHErO H HIKHETO
OTKIIOHEHHIA:

EC = (ES + EI)/ 2 — nns otBeperas;

ec = (es + ef) /2 — s Bana.

* JlanHble TepMHHBI M OTIPE/ENEHHA HCTIONB3YIOTCA B pasaenax 1-6 i 10. B octans-
HBIX pa3fiefiax TePMUHOJIOTHs IPHBONTCA B BOJXHOM YacTH.
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[image: image7.jpg]Jonyck — pasHOCTs My HauGOMBIINM H HAMMEHBIIMM NIpEACTbHBIMH
p&’!)‘e’PﬂMH HIH anre6paﬂ'|em<aﬂ Pa3HOCTh MEXY BEPXHHUM W HHXKHUM OTKJIO-
HEHHAMH:

Tp = Dpax — Dmin = ES — EI - nonyck pazmepa OTBEpCTHS;

Td = dumas — dmin= €5 — €i - JIOMyCK pasMepa BaJia.

Hyneeas AuHUA — NARKA, COOTBETCTBYIOLAA HOMUHANBHOMY pa3mepy, OT
KOTOPOM OTKIIA/IBIBAIOTCS OTKJIOHEHHS Pa3MEpoB NpH rpaduyeckoM n3obpake-
HHH 1onel JOITyCKOB K TOCA/IOK.

HMone donycka — ToNe, OrpaHMuEHHOS HAHGONBIIMM H HAHMEHBIIHM TIpe-
JeNbHBIMHM pasMepaMH H ofpejenseMoe BEJTHYHHOH JIOMYCKa U €ro MOoJIOKEeHH-
€M OTHOCHTEJIbHO HOMHHAILHOTO pasMepa.

3azop — pasHOCTL MEXIy pasMepaMH OTBEpCTHA H Bana 1o COOpKH, ecriu
pasmep oteepcTus Gonbire pasmepa Baa:

S=D-d.

MeiicmeumentHsiii 3a30p — pasHOCTh NEHCTBHTE/IBHEIX PasMepOB OTBEP-
CTHA ¥ Basa 1o cGopKu:

Se =De¢ —de

HauGonbusuii 3a30p — pasHOCTb MeXIy HanGONBUIAM MPEJCTBHBIM Pas-
MEpOM OTBEPCTHA H HAHMEHBIHM NPE/E/HBIM Pa3MEpOM Basia:

max = Dmax— dmin-

Haumenvuuii 3a30p — pasHoCTs MKy HAHMEHBIIHM NPEAE/BHBIM Pas-
MEpOM OTBEpCTHA M HAHGOJIBIINM NIPE/E/HBIM Pa3MepoM Bajia:

Smin = Dmin - dmax.

Hamsz — pa3HOCTb MEXTy pPa3sMepaMH Bajia M OTBEPCTHA 110 COOPKH, ecli
pasmep Bania Gonbuie pasmepa OTBEPCTHS:

N=d-D.

Meitcmeumenbusiii Hamaz — pasHOCTh JeHCTBUTE/IBHBIX pa3sMepoB Bajia H
oTBEpCTHs 10 COOpKH:

Ne=de—De

Haubonbuuii Hamaz — pa3socts Mexy HanGOJIBIIAM IIPeJEIBHBIM pas-
MEpOM Bajia M HAUMEHBIIHM NPE/IETbHBIM PA3MEPOM OTBEPCTHA:

Nmax = dmax — Dmin -

Haumenbuwui Hamaz — pasHOCTb MEXJy HaMMEHBIUMM IIpejelbHBIM
Pa3MEPOM Balla H HAHOOIBIIMM NIPEAE/LHBIM PA3MEPOM OTBEPCTHA:

Ninin = dmin ~ Dmax.

ITocadka — xapaKktep COeAMHEHMS JIBYX JeTalieil, ONpeJenieMblii pasHo-
CTBIO HX Pa3MepoB /10 CGOpKH.

Hocaoka c 3a30pom — mocajika, IpH KOTOPOH Beeraa obpasyercs 3a3op B
COeJIMHEHNH, T.€. HANMEHBIIMH NpeJe/bHbIH pa3Mep OTBEPCTHA Gonblue Hau-
Gonbiero npenensHOro pasmepa Bana.
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[image: image8.jpg]ITocadxa ¢ namazom — nocazka, PH KOTOPOii Beeria o6pasyercd HaTir B
COEMHEHHH T.€. HAUMEHRbIUHI PEeNbHBIH pa3mep Bana Gonpuie HanGobIIe-
TO NnpejesibHOro pasmepa oTBEpCTHA.

Ilepexoonan nocadxka — nocajka, NpH KOTOPOH BO3MOXHO MONyYeHHE
KaK 3a30pa, Tak M HATATA B COCAUHEHHH B 3aBUCHMOCTH OT ACHCTBUTEIbHBIX
Pa3sMepoB OTBEPCTHS U Basla.

Honyck nocadku — cyMma J0IYCKOB OTBEPCTHS W B/, COCTABNAIONIMX
coenunenne ( T Ty, Tw): Ta=Tg4 + Tp.

JlomycK 110CaaKH MOXKET GbITh ONPE/IENIeH H3 BbIPAXESHHI:

s mocaaku ¢ 3a30poM Ta = Ts = S max — S mins

ot nocazkk ¢ Hatarom Tx = Ty = Nmax = Npins

i nepexoamoit nocamku Ta = S max + Nmax.

Ocrosnoe omxnonenue — ORHO U3 ABYX NPEACTBHBIX OTK/IOHEHHH (BEpX-
Hee Wi HH)I(KCC), OIpEAC/IAIOLIeE MONIOXKEHNE NOJIA JOIMYCKa OTHOCHTENBHO
HyJICBOM JIMHHHA. B JAHHOI CHCTEME JIOMYCKOB M NOCAfIOK OCHOBHBIM ABACTCH
OTKJIOHeHwMe, Gnkaiiee K HylieBoH INHAN.

Cmanoapmustia donyck (IT) — moGoii U3 KOIMYCKOB, yCTaHABIMBAEMbIX
JIAHHOM CUCTEMOM JOMYCKOB  MOCAOK.

Keanumem (cmenens mounocmu) — COBOKYIHOCTE [OIYCKOB, PACCMAT-
PHBAEMBIX KAaK COOTBETCTBYIOUIME OHOMY YPOBHIO TOUHOCTH A4 BCEX HOMM-
HATbHBIX Pa3MCpPOB.

Eounuya donycka (i, I) — Muoxutesns B HopMynax AOIyCKOB, ABIAHO-
mukcs pyHKiMeH HOMHHANBHOTO pasMepa H CITyKallliil 1A ONpeNeneHHs u-
CJIOBOTO 3HAYEHHUA HOITyCKa.

Ocnosnoit 6ait — BaJl, BEpXHEe OTIIOHEHHE KOTOPOr0 PaBHO HYJIIO.

OcHosroe omeepcmue — OTBEPCTHE, HIDKHEE OTKIOHEHHE KOTOPOTO paB-
HO HYJTIO.

ITocadku 6 cucmeme omeepcmus — NOCA/IKH, B KOTOPBIX Tpebyembie 3a-
30pbl WIK HATATH NOJTYYalOTCA COYCTAHHEM PA3IHYHBIX nonei JIOMYCKOR BaJlOB
C 10JIEM /I0MYCKA OCHOBHOT'O OTBEPCTHS.

Mocadku ¢ cucmeme eana — NOCARKY, B KOTOPBIX TpeGyeMmbie 3a30psi Win
HATATH [ONYYAIOTCA COYSTAHUEM Pa3MUHBIX 1I0ei IONYCKOB OTBEPCTHI ¢ 110-
JIeM I0NyCKa OCHOBHOT'O Bana.





[image: image9.jpg]1. PACHET BEPOATHOI O ITPOLEHTA BPAKA

TlocTpoeHue CXeMBI PACIIONOXKEHMs [I0Nel J0MyCKOB € TeOpETHYE-
CKHMH KDHBBIMH PACCEHBAHHS ACHCTBHTENBHBIX Pa3MEPOB

1.2. Onpezenenne BEPOATHOrO NMpoLeHTa 6pakoBaHHBIX OTBEPCTHI
1.3. OnpezesneHHe BEPOATHOrO MPOLEHTa GPaKoBaHHHIX BAIOB

1.4. Onpenenenne BEPOATHOTO NPOLEHTA GPAKOBAHHBIX COSTMHEHHI
1.5. Onpenenenue npe/ie/IbHBIX BEPOATHBIX 3230pOB (HATATOB)

Knioueswie crosa
3oHa paccesHus
ITone nonycka
ChBHr 30Hb paccenuus
Cpe/iHHe JefCTBUTENbHEIE Pa3MephI
Cpepnve IeHCTBUTENBHEIE 3230Pbl WM HATATK

TlpakTyka NOKa3bIBaeT, YTO NPH MITOTOBJIERNM ReTanel NOTPEIMHOCTH He-
w36€kHB! B JOCTHYL aGCOMOTHON TOYHOCTH HEBO3MOXHO (IO TOYHOCTHIO 06-
pabOTKH OHUMACTCA CTelleHb COOTBETCTBUSA JCHCTBUTENBHBIX PA3MEPOB FOTO-
BOIt IeTa/tH HOMHHATBHBM 3HAYCHWAM, 3AaHHEIM HA YepTexe WIH B TeXHHue-
CKHX yC/OBHAX HA H3TOTOB/ICHHE HIIH PEMOHT JeTai).

OCHOBHbIE ¢2KTOPH, BJIMAKOIIME HA TOYHOCTh AETAIH, CBA3AHBI C ¢H3HKO-
MEXaHHYECKHMH CBOMCTBAMH MaTepHana W yCIOBHAMH 06paGOTKH — rorpei-
HOCTSIMH CTaHKA, PHCTIOCO6/IEHHI, 00pabaTHIBAIOWIEro HHCTPYMEHTA, Cr0co6a
YCTaHOBKH, METO/IA 3aKHMa, PA3MEPa ONEPALMOHHOTO PUMYCKA, TEMIIEPATYPhl
npoluecca u T. 1.

Jin ofecrieuenys B3auMO3AMEHSEMOCTH HYKHO 3HATh, KaK pAacTpesess-
HOTCA MO MO0 JIOTIYCKA PasMephi JieTasiell, Kakoi 3aKOHOMEPHOCTH MONYHHS-
eTcs Takoe pacmpenenenne. [Ipu peiicrsnu Tpex u Gosee $paKTOpOB ONBITHOE
Paccesuie pasMepoB Halle BCErO COTJIACYETCH C 3aKOHOM HOPMANLHOTO pac-
Tipesienenus. OCHOBBIBAACH HA ITOM, MOXHO ONPEE/IMTH YPOBEHb COLITACO-
BAHHOCTH 11011 I0TYCKa C TOJIEM pacCesHus s llOC!Ie)IyK)lLlCﬁ OLIEHKH H HC-
KTio4enus Gpaka MpH H3rOTOBJIEHUH NeTaslel H cGopke CoeHHeHHi.

Paccmompum memoouxy pewsenun 3adauu na npusepe. Ilpu usrorosne-
HUH 3MEMEHTOB JieTallei, 06Pa3yIOUIMX COSUHEHNE, PACCEsHNE NelCTBATENb-
HBIX pa3MepoB oTBepcTHil (MHAeke D) xapakrepusyercs Kod(pduumeHTamu
TouHOCTH K7p ¥ TOYHOCTH HACTPoOliky Kyp TexHONOTHYECKOTO Npouecca obpa-
6GoTku, a paccesnye JeHCTBUTELHEIX Pa3MEPOB BAOB (HHAEKC d) — COOTBETCT-
Benyo kodpduimentamn Kry u Ky Paccesnue CHCTBHTENBHBIX PasMepoB
TIOMHHACTCS 3aKOHY HOPMATBHOTO pacmpe/ienchus. HCXOaHbie MaHHbIE MpH-
BeneHst B Tabnaue 1.1




[image: image10.jpg]Tabmuua 1.1
Mcxoausle naHHble
TapameTps! O6o3Havuenne | 3HaveHue
VcnosHoe 0603HauEHHE TOCAIKU D40 F7/h6 S

Koa(pHUHEHTs!  TOYHOCTH — TEXHONOTHYECKHX
TIPOLECCOB 06paGoTKH:

OTBEPCTHS Kip 12
Baa Kra 1.5
KosdduumenTs TOUHOCTH HACTPOHKH TEXHONO-
THYECKHX MPOUECCOoB 06paboTku:
oTRepCTHA Kup +0,12
Baja Kya =025

Pewenue

1.1. NlocTpoenne cXxeMbl PacioioKeHNs 0J1eil 10NYCKOB
€ TeOpPeTHYEeCKHMH KPHBBIMH PpPacCeHBaHHA AeHCTBHTENbHBIX

pasmepos
+ 0,050
PacumndpoBeiBaeM nocaaky: 040—:%67— )
- 0016
Jonyck orsepetust Tp= ES — EI = + 50 — (+25) =25 MkM.
Jlonyck Bana Ty=es—ei=0-(-16) =16 mxm.
30HbI PACCEAHUA Pa3MEPOB OTBEPCTHS M Baia ONpe/ie/sieM 110 Gopumysie
=K T, (L1)

@p=1,2-25 =30 mxm;

@;=1,5- 16 = 24 MKM.

OnpefiensieM BEeSMUAHbL CMEIUCHUS CPEHUX [EHCTRHTENBHBIX Pa3MepoB
OTBEPCTHA ¥ BATA OTHOCHTENIBHO CEPEIMHBI HOTYCKaA:

C=KyT. 1.2)

Tloyuny 3HaueHns:

Cp=+0,12:25 =+ 3 MkmM;

Cy= -0,2516 = — 4 MxMm.

1.2. Onpene/ienue BepOATHOr0 NPONeHTa GPAKOBAHHLIX OTBEPCTHI

OnpezensieM cpeiHee KBaJPaTHIECKOE OTKIOHGHHE Pa3MEPOR
o= wl6. (1.3)
Jlis otBeperhii 0p = 30/6 = 5 MKM.
BeMunHpl HHTEPBAIOB OT UEHTPA TPYNIMHPOBAHHS Pa3MEepOB 0 IPaHMI|
[IOTycKa OmpeiesiieM HCXO0As M3 pucyHka 1.1:
x=Ti2+[cCl; (1.4
10




[image: image11.jpg]X,=T2-|cl. 1.5)
nO!Iy‘IMM 3HaYeHus:

Xip=25/2+3=15,5 miag;

Xop=125/2-3=9,5 MKkM.

Piptne
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{ Puc. 1.1, Cxema x pacuemy 8epoamHozo npoyerma Gpaxa omeepcmuii u 6an08

Koadduuments pucka onpesensieM no 3aBHCHMOCTAM:

t=X/0, (1.6)

b=X./0. an

Momyuum 3HaueHus:

tip=15,5/5=3,10;

tp=9,5/5=190.

3uauenne GyHxkuun Jlannaca &(f) onpenensem no tabmuue 1.2:

D7) = D(3,10) = 0,49898 (onpenensieM HHTEPTIONHPOBAHUEM);

D(t) = P(1,90) = 0,4713.

BepoATHBIit IPOUEHT HCIIPABHMOTO H HEHCTIPABUMOTo Gpaka pasMepos OT-

BEpCTUS ONIpefieNseM Mo q;opMyne

Qsp=1[0,5 - D(1)] 100 %3 (1.8)

Qepp @ =[0,5—0,49898]-100 = 0,102 %;

Qopp ey = [0,5 — 0,4713]-100 = 2,87 %.

CymmapHbiii nponent 6paka

Qap=Qopw* Qop ey 1.9)
11

[




[image: image12.jpg]Jina orseperhit Qg = 0,102 + 2,87 =2,972 %.

1.3. Onpeaenenne BepOATHOIO NPONEHTa GPAKOBAHHBIX BAJIOB

OnpepienisieM cpeiHee KBaJIPaTHYECKOE OTKIOHEHHE PasMEpOB BaIOB 1O
dopmye (1.3):

Oy =24/6 =4 MKM.

BenuunHbl MHTEPBANOB OT LEHTPA [PYNIUPOBAHUA PA3MEPOB O TPAHHI
ZOITyCKa ONpeenaeM UCXOA K3 pucynka 1.1 no gopmymnam (1.4) u (1.5):

Xia=16/2+4 =12 Mkm;

Xa=16/2 -4 =4 mxm.

Koappuumentr: pucka onpenensem no 3apucnmoctsm (1.6) n (1.7):

114=12/4 =3,00;

1a=4/4=1,00.

3nadenne PyHkumu Jlannaca (1) onpenenseM no tabauue 1.2:

D(t)) = P(3,00) = 0,49865;

D(1;) = P(1,00) = 0,3413.

BeposTHbIH NPOLUESHT HCNIPABUMOTO H HEHCTIPaBHMOro 6paka pasMepoB Ba-
JI0B onpezendgeM 1o 3aBucumoctH (1.8):

Qipa = [0,5—0,49865]-100 = 0,135 %;

QOépaner= [0,5 — 0,3413]-100 = 15,87 %.

CymMapHbIii Gpak BajloB Ha OCHOBaHMH 3aBHcHMOCTH (1.9)

Qipa=0,135 + 15,87 = 16,005 %.

1.4. Onpenenenne BepoATHOrO NPOLUEHTA GPAKOBAHHBIX COeHHEHHIT

Cpennee KBaipaTHYECKOE OTKIOHEHHE 3a30POB (HATATOB) OMpENeNsieM 110
BBIPOXEHHIO

oy =4op+0ol; (1.10)
Oy =57 +47 = 6,4 mxu.

Cpenuuii neficTBUTeBHBIN 3230p OnpesenseM no Gopmyse

S.=D.-d,, a.1m
e D. - cpefHuil NEHCTBHTENbHBIA pa3sMep OTBEPCTHA; de - cpenuuit
ZIeHCTBHTENBHbIH pa3Mep Baja.

OnpezensieM 3TH paMepsl:

De=D, + EC, = Do+ (EI + ES)/2 + cp; (1.12)

de=d, + ec.=d,+ (ei + €5)/2 + ¢4, (1.13)
rae EC, # ec, — COOTBETCTBEHHO JCHCTBUTENbHbIE CPSIHHC OTKIOHCHHA pas-
MepOB OTBEPCTHH U Bana.
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3uaueHns ¢ynkuun Jlawtaca ¢(t)=% Ie'Tdt
7o
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Tabmuua 1.2

t (1) t D(1) t D(z) t D(1)
0,00 | 0,0000 0,39 { 0,1517 0,78 | 0,2823 1,17 | 03790
0,01 | 0,0040 040 | 0,1554 0,79 | 0,2852 1,18 | 03810
0,02 | 0,0080 041 | 0,1591 0,80 | 0,2881 1,19 [ 03830
0,03 | 0,0120 042 [ 0,1628 0,81 | 02910 1,20 | 0,3849
0,04 | 0,0160 043 | 0,1664 0,82 | 0,2939 1,21 0,3869
0.05 | 0,0199 044 | 0,1700 0,83 | 0,2967 1,22 [ 0,3888
0,06 | 0,0239 045 ] 0,1736 0,84 | 0,2995 1,23 [ 03907
0,07 | 0,0279 0,46 | 0,1772 0,85 | 0,3023 1,24 | 03925
008 | 00319 047 | 0,1808 0,86 | 0,3051 1,25 [ 0,3944
0,09 | 0,0359 0,48 | 0,1844 0,87 | 0,3078 1,26 [ 0,3962
0,10 | 0,0398 049 | 0,1879 0,88 | 0,3106 1,27 | 0,3980
0,11 | 0,0438 0,50 | 0,1915 0,89 | 0,3133 1,28 | 0,3997
0,12 | 0,0478 0,51 | 0,1950 0,90 | 03159 1,29 | 04015
0,13 | 0,0517 0,52 | 0,1985 091 | 03186 1,30 [ 0,4032
0,14 | 0,0557 0,53 | 0,2019 092 | 03212 1,31 0,4049
0,15 | 0,0596 0,54 | 0,2054 093 | 0,3238 1,32 [ 0,4066
0,16 | 0,0636 0,55 | 0,2088 0,94 | 0,3264 1,33 | 0,4082
0,17 | 0,0675 0,56 | 0,2123 0,95 | 0,3289 1,34 | 04099
0,18 | 0,0714 0,57 | 02157 0.96 | 0,3315 1,35 [ 04116
0,19 | 0,0753 0,58 | 02190 0,97 | 0,3340 1,36 [ 04131
0,20 | 0.0793 0,59 | 0,2224 0,98 | 0,3365 137 [ 04147
021 | 0,0832 0.60 | 0,2257 0,99 | 0,3389 138 | 04162
0,22 | 0,0871 0,61 | 02291 1,00 | 0,3413 1,39 [ 04177
0,23 | 0,0910 062 | 02324 1,01 { 0,3438 140 | 04192
0,24 | 0,0948 0,63 | 0,2357 1,02 | 0,3461 141 0,4207
0,25 | 0,0987 0,64 | 0,2389 1,03 | 0,3485 142 [ 04222
0,26 | 0,1026 0,65 { 0,2422 1,04 | 0,3508 143 0,4236
0,27 | 0,1064 0,66 | 02454 1,05 | 03531 144 | 04251
0,28 | 0,1103 0,67 | 0,2486 1,06 | 0,3554 145 | 04265
0,29 | 0.1141 0,68 | 02517 1,07 | 0.3577 1,46 | 04279
030 | 0,1179 0,69 | 0,2549 1,08 | 0,3599 1,47 0,4292
031 | 01217 0,70 | 0,2580 1,09 | 0,3621 1,48 0,4306
0,32 | 0.1255 0,71 | 0,2611 1,10 [ 0,3643 1,49 [ 04319
0,33 | 0,1293 0,72 | 0,2642 1,11 | 0,3665 1,50 | 0,4332
0,34 | 0,1331 0,73 | 0,2673 1,12 [ 0,3686 1,51 0,4345
0,35 | 0,1368 0,74 | 0,2703 1,13 | 0,3708 1,52 | 04357
0,36 | 0,1406 0,75 | 02734 1,14 | 0,3729 1,53 ] 04370
0,37 70,1443 0,76 | 0,2764 1,15 [ 0,3794 1,54 | 04382
0,38 10,1480 0,77 | 02794 1,16 | 0,3770 1,55 [ 04394





[image: image14.jpg]Tpogomkenue Tabnuus 1.2

t D(1) ! D) 1 Dit)
1,56 0,4406 191 0,4719 2,50 0,4938
1,57 04418 192 04726 [252 0,4941
1,58 04429 1,93 0.4732 2,54 04945
1,60 0,4452 1,94 0,4738 2,56 0,4948
1,61 0,4463 1,95 04744 2,58 0,4951
1,62 04474 1,96 04750 2,60 0,4953
1,63 04484 1.97 0,4756 2,62 0,4956
1,64 0,4495 1,98 0,4761 2,64 0,4959
1,65 0,4505 1,99 0,4767 2,66 0,4961
1,66 04515 2,00 04772 2,68 0,4963

}_1,67 0,4525 2,02 0,4783 2,70 0,4965
1,68 0,4535 2,04 0,4793 272 0,4967
1,69 0,4545 2,06 0,4803 2,74 0,4969
1,70 0,4554 2,08 0,4812 2,76 0,4971
1,71 0,4561 2,10 0,4821 2,78 04973
1,7 0,4573 2,12 0,4830 2,80 0,4974
1,73 0,4582 2,14 04838 2,82 04976
1,74 0,4591 2,16 0,4846 2,84 04977
175 0,4599 2,18 0,4854 2,86 0,4979
1,76 0,4608 2,20 0,4861 2,88 0,4980
1,77 0,4616 2,22 0,4868 2,90 0.4981
1,78 0,4625 2,24 0,4875 202 0,4982
179 0,4633 2,26 0,4881 2,54 0,4984
1,80 0,4641 2,28 0,4887 2,96 0,4985
1,81 0,4649 2,30 0,4893 298 0.4986
1,82 0,4656 2,32 0,4898 3,00 0,49865
1,83 0,4664 2,34 0,4904 320 0,49931
1,84 0,4671 2,36 0,4909 3,40 0,49966
1,85 04678 2,38 0,4913 3.80 0,499928
1,86 0,4686 2,40 0,4918 4,00 0,499968
187 04693 242 04922 4,50 0,499997
1,88 0,4699 244 0,4927 5,00 0,499997
1,89 0,4706 2,46 0,4931 5,50 0.499998
1,90 04713 248 04934 6,00 0,499998

14





[image: image15.jpg]Tlomysum:

De=40 + (0,025 +0,050)/2 + 0,003 = 40,0405 Mm;

d =40 + (-0,016+0)/2 — 0,004 = 39,988 MM.

Torma Se= 40,0405 — 39,988 = 0,0525 MM = 52,5 MkM.

OnpcneMeM TIPEC/ibHBIC 3a30Pbl B COSAUHCHUM:

Smin= Diin— dma= EI - es; (1.14)

Smax= Dinax = dmin= ES — ei; (1.15)

Smin =+ 25 — 0 = 25 MKM; Sy = + 50 — (—16) = 66 Mxm.

CTpouM CXeMy paccesHus JeHCTBUTEbHBIX 3330pOB B Mocajke (puc. 1.2).

Onpejie/iieM BeHYMHbI HATEPBATOB OT UEHTPA IPYMITHPOBAHHUA 110 rpa-
ML IpefieNbHBIX 3a30pOB (HATATOB) HCXO/A H3 PHCYHKa 1.2:

| Xis=Se - (1.16)
- Xos= S — St (L17)
 Xjs =52,5—25=27,5 MKM; Xag = 66 — 52,5 = 13,5 Mkm.
Ap
Xis Xos
T - T i
Spin=25 Se=525 Sma=66 S, MKM

i Puc. 1.2. Cxema x pacuemy bpaxa npu c6opke coeOUHerus.

Koaduuments: pucka:

s =Xislog, (1.18)

- hs=Xoslox (1.19)
~ Tlomyunm 3HaueHns:

115=27/6,4 =4,22;155=13,5/64 =2,11.

Dyuxuumo Jlaraca @(f) onpenensem no Tabmuue 1.2:

D(t)) = P(4,22) =0,5; (1) = D(2,11) = 0,4825.

BepoATHbIii IPOLEHT GPaKOBAHHBIX COSAUHEHHIH

Qaps = [1 = (1)) + D(12))]-100 %; (1.20)

Qops =1 1-(0,5+0,4825))-100 % = 1,75 %.

L5. Onpenesienne npefesHbIX BEPOATHLIX 3330poB (HATAIOB)

TpenenpHEIe BEPOATHEIE 3a30PEI ONPEENACM [0 BBIPAKCHHAM:
Samin= Se —3-05; (.21
15




[image: image16.jpg]Shma= Se +3-03. 1.22)
B pesynbTate pacueta HONY4HM:
2,5 —3-6,4 = 33,3 MKM;
.5 + 36,4 =717 Mkm.

St min

Bsteod. TlpoBenennas oueHka BEPOATHOTO MpoueHTa 6paka MOKa3siBaeT,
4TO TEXHONOTHYECKHH MpoLecc 06pabOTKH OTBEPCTHIA B LIEJIOM Y/IOBIETBOPH-
TeJieH (BepOATHBI NpoueHT 6paka — 2,97 %). B T0 e BpeMs TEXHONOTHUECKUI
nporiecc 06paGoTku Banos aet 16 % Gpaka, 4TO Oka3biBaeT BAMAHHE HA BEPO-
ATHBII (IPOLIEHT GPAKOBAHHBIX COCNMHEHMI, KOTOPHIH coctasnser 1,75 %. Oc-
HOBHO# NPHYHHOHN 3TOrO ABNAETCA CMELIEHHE LEHTPA IPYNITMPOBAHU pa3Me-
POB Bana B CTOpOHY HeucrpaBumoro Gpaka. Heobxoauma nepesactpoiika miu
3aMeHa 0bopyI0BaHus 11 06pabOTKH BAIOB.

Bapuanmei 3a0anuit 012 Kypcoeoii pabomst no meme 1

HcxonHele faHHbIe NpHBeaeHb! B Tabnumax 1.3 u 1.4,

Ta6nuua 1.3
Iepsas uudpa BapHanTa
Tapawetp 01 [2[3]4]|5]|6]7][8]09
'Y cnosroe obosuauenne| H6 | H7 | H8 | H9 |H10| F8 | P71 |Cl1| E9 | D10
nocanku fo | e8 | 57| h8 |d10| 17 | w6 | 11| 48 | 9
Tabnvua 1.4
Bropas uu¢pa sapnanta
Uspayerp 0 [1[ 2314151617809
3‘“&’;““"“”‘“ PasMEP| 10 | 15 {200| 20 | 300 40 | 60 [ 100150350
e
[Kosddumm- }‘(:“"““” 08[09|10|12)13)14[15[1,6[1,7]1,8
o
S OO ana Krg | 14 | 1,3 | 1,2 | 1,1 1,0 0,9 | 0.8 | 1,8 | 16| 15
oo i ™ =03~ 0,21~ 0,11 031 021+ 0,31+ 0,20+ 0,1+ 0,3+ 0.
|EHT TOYH( THD
wactpoitics  [pana Ky [+ 0,11+ 0,31+ 0,21+ 0,2+ 0,3]- 0,31 0.2}~ 0,1]- 0,2}~ 0,3

16




[image: image17.jpg]2. PACYET H BbIBOP IIOCA/JOK C 3430POM

2.1. Onpejienenne npeenbHbIX QyHKIHOHANLHBIX 3230POB

2.2. Onpenienienne KOHCTPYKTHBHBIX 3a30pOB

2.3. Bribop nocamku

2.4. TlocTpoeHHE CXEMBI PACTIONOXKEHHUA TIONEH JOIYCKOB

2.5. Onpejienenue napaMeTpoB LEPOXOBaToCTH R, Wik R, u HanGonee
IPHEMJIEMBIX TEXHONOTHYECKHX TPOLIECCOB NpH o6paboTke aetane

2.6 . BRITIONHEHHE ICKH30B ,ueraneﬁ ¥ COSIMHEHHUA C YKa3aHHEM LIepOXo-
BATOCTH MOBEPXHOCTEH M NPEAENbHBIX OTKIOHEHUH

2.7. Boi6Op yHUBEPCANLHBIX CPE/ICTB H3MEPEHUST

Knouesvie crosa
HaMMEHBIIAA TOTIIHHA MACIANOTO CIOS
OyHKUMOHANBHEIH JOMYCK ITOCAIKH
KOHCTpYKTHBHBIH JI0MYCK NOCAAKK
KoaduupenT 3anaca TOUHOCTH
Koabdhuuuent cMATHS WEPOXOBATOCTH MOBEPXHOCTH
1LlepoxoBaTOCTB MTOBEPXHOCTH

OnHMM 13 Haubosee PaCTIPOCTPAHEHHBIX BUIOB NOJBIDKHEIX COSUHEHMIT AB~
THETCA COSMHEHHE THITA BAI—TIOAIMITHAK CKONBKEHMA, KOTOpbIE paGoTaioT B yc-
JIOBHAX CYXOT'0, FPAHH4HOIO, [TOY)XHAKOCTHOIO H HIKOCTHOINO TPEHUA.

Haubosnbmwas [0/MrOBEYHOCTs MOAIIMITHAKOB CKOJIKEHH JIOCTHIAETCR
NpH KHAKOCTHOM TPEHHH, TOT/IA CMa3ka MOJIHOCTBIO OTAENAET uandy Bama oT
BKJazpla NOAUIMIIHHKA, @ TPEHHE MEXAY METAUIHYECKHMH INOBEPXHOCTAMH
3aMEHACTCS TPEHHEM MEXTy CIOAMM CMa304HOI0 MarepHaia.

Ha ocHOBE I'MAPOAMHAMHYECKOH TEOPHHM CMa3KM PacyerT NoCajioK s
TOMUIMIHAKOB CKONBKEHHS 3AIUTIOYACTCH B ONPE/ENeHHH HauGonbIiero
HaUMEHBIIETO (YHKUMOHATLHBIX 3a30POB H KOHCTPYKTHBHOTO JOMYCKa NOCAJ-
KH, OTIpe/IeNIAeMOro ¢ NOMOMIBI0 k03 dupenTa 3anaca TouHOCTH. Bribop no-
CajiKi CBOJIATCS K HA3HAMCHHIO KBANHTETOB TOYHOCTH OTBEPCTHA M Bata H OC-
HOBHOTO OTKJIOHEHHA B 3aBUCHMOCTH OT SMﬂHHOﬁ CHCTEMBI NIOCANIKH.

Paccmompum memoouxy pewenusn 3adawu na npumepe. Coenvnenue
ZameTpoM d, v THHO# | paoTaeT noj paamanbHO# HAarpysKkoi R B ycnosusax
KHIKOCTHOFO TPEHMA C OTHOCHTENbHOM 4acTOTOM Bpamiewus Bana n. Otsep-
CTHE ¥ Bal HUMEIOT YCTaHOBMBINYIOCA MICPOXOBATOCTE noacpxuoc’reﬁ nocne
NpUPaGOTKH COOTBETCTBEHHO Rzp # Rzy . VICXONHbIE laHHbBIE IPHBE/ICHEI B Ta0-
naye 2.1,




[image: image18.jpg]Tabnuna 2.1
Hcxonuble raHHbIe

Tlapamerp Ob6o3naycuue 3uauenue
HoMUHaITbHBIH IMAMETP COENMHEHHS dy 150 Mmm
Jinna nanés ! 180 Mm
1llepoxoBaToCTh MOBEPXHOCTH OTBEPCTHA R 4,0 MM
[llepoxoBaToCTs MOBEPXHOCTH BaAJIa Rz 3,2 MkM
Yactora BpallenHs Baia n 600 muu!
PapuansHast Harpy3Ka Ha MOMIUKMIHUK R 60 xH
CucTema H3TOTOBICHHS CH ~
Mapxa macna H-JI-A-32 (U-20) - 1

Pewenue
2.1. Onpeenenne npeebHbIX PYHKUHOHILHLIX 3230P0B

2.1.1. OnpenensieM HAUMEHBIIYIO TONIUUHY MACISAHOTO COs, HEOGXOMH-
My10 s obecneueHns KUAKOCTHOrO TPEHHUS B NOALIHNHHKE CKOJIBKEHNA:

hmin = ko - (Rzd + RzD): @1
rae ko = 2,0 — xo3pPULMEHT 3anaca HANEXHOCTH NO TOMMMHE MACIIHOTO

€04,
Bmin = 23,2 + 4,0) ~ 14 miow.

2.1.2. YIII0BYI0 CKOPOCTh BpALleHHsi Basa onpeesisieM no opmyne
n

. 2.2
30 22
©=(3,14-600)/30 = 63 Mus™".

2.1.3. KOHCTpYKTHBHBIC KOIDGHUIHEHTHI, YHHTHIBAIOUIHE COOTHOLICHHE
TeOMETPHHECKHX NapaMeTPOB CoeMHenns [/ d, Bribupaem no Tabnuue 2.2.
Tabnuua 2.2
Koagduuuents k 1 m, 1o losgosy U. H.
ld 0.4 0,5 0.6 0,7 08 0.9 1,0 1.1 1,2
K 0,255 | 0,355 | 0,452 | 0,539 | 0,623 | 0,690 | 0,760 | 0,723 | 0,880
m 0,356 | 0,472 | 0,568 | 0,634 | 0,698 | 0,705 | 0,760 | 0,823 | 0,880

Tpn [ =180-10-3 M1 dpp = 150-10-3 m, 1/d =180/150=1.2.
Tlo Tabnuue 2.2: x =0,88; m=0,88.

2.1.4. Cpesnee 1aB/ieHHe, IPUXOJIAIIEECH HA NOBEPXHOCTH Lan(kl, onpe-
nensieM 1o opmyse
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[image: image19.jpg]2.3)

P =60000/(0,18:0,15) = 2,2-10° I1a.

2.1.5 BsA3KocTe Maciia onpesensem npH Haubousiuel peanbHol paboueit
TeMMepaType, Tak KaK C YBENHYEHHEM TEMIIEpaTyphl BA3KOCTh Macia yMeHb-
waeTcs, NpH 9TOM HECyuias CrocOGHOCTs CHIKAETCA M HauGoibmuii (yHk-
LMOHANBHBIH 3330p B IOCANKE YMEHBLIAETCH.

Pabouyio TemmepaTypy W AMHAMAYECKY Bs3kocTh Macia H-JI-A-32
TOCT 17479.4-87 ( crapoe o6osnauenue M - 20 TOCT 20799-75) onpenens-
em n1o Tabnnie 2.3 1= 50°, 4150 = 0,016 IMa-c.

Tabnuua 2.3
JluHamuyeckas BA3KocTh Macen /4, Tla-c

. Temneparypa, °C
Macno | TOCT 5156 T 40 [ 350" | 60 | 70 [ 80 [ %0 [160™"
Wiycr-
P“mlh“oe: P
wiaz | 3 o,157]0,044 [0,018 {0,011 0,008 | 0,006 (0,005| 0,004 0003
& |0248] 0064 | 0024 | 0016 | 0011 | 0,008 {0,006 | 0,005 | 0,004
S |o:s8s| 0126 | 0044 | 0027 | 0018 | 0,014 | 0,009 0,008 | 2005

1,070{ 0,207 | 0,061 | 0,038 | 0,024 | 0,017 | 0,012| 0,009 | 0,007
2,060{ 0,298 | 0,079 | 0,044 | 0,032 | 0,021 |0,014| 0,011 {0,008

hog

s

& Jo.415(0,085 (0032 (0,019 [0,013 | 0,009 {0,007 0,005 (0,004

2 |0.7761 0,145 {0,043 {0,027 | 0,018 { 0,013 0,009 | 0,007 | 0,005
1,575/ 0,270 | 0,075 | 0,047 | 0,030 | 0,020 | 0,014 0,010 | 0,008

1] -1-1-|- |oos|oor]oos|owr

| -] -1]-|-1- [0026]0018 0013 000

S -] -] -] -] - |o0)|o0niooi4|oo

- - = = — 0,060 (0,037 0,023 | 0,015

.. Lucbpoit B naHHbIX 0GO3RAUEHNAX YKAIAH KIACC BAIKOCTH Macna.
.. HOpMpOBaHHast paGouas TeMIepaTypa HHIyCTPHANBHOTO U TyPGHHHOrO Macna.
Hopmuposannas paGodas TeMieparypa MOTOPHOrO Macna.

2.1.6. Onpenensem HauGONBIIAIA U HANMEHBIINA (yHKIHOHATLHEIE 3230~
P, IpH KOTOPBIX 06ECTIEYMBAETCS KUAKOCTHOE TPEHHE B COEMHEHUH:
w K-;bdl:t\/(w- k- p-d?)? =16 p-hly - me i d?
S = ; @4)
I3 4-p-h

min 'min
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[image: image20.jpg]630880016015% :J(sa-oxs 0016015%)% 16221051410 %)% 6308800160157
S = :

i
F min 42210%14107°

Stmar=293-10" m =293 miom;

Semin=31-10 M =31 MKm.

B pszte ciTy4aeB [pH 3HAYEHUIX Srmax> 500 MKM IIPOMCXOIHMT yBENHUEHUE
GHeHns Bama O BTYJIKY, UTO NPHBOAMT K 3HAUHTE/bHBIM IUIACTHUECKHM fedop-
MauyAM NMOBEPXHOCTH TPEHHs H TOJIOMKe cOOpouHO# eMHHIB!. Pexomennyer-
€Sl OTPAHMYNBATE Sppar : HE Gonee 500 MxM.

2.2. Onpenenienne KOHCTPYKTHBHBIX 3230pOB

2.2.1. KoHCTpyKTHBHEIH A0NYCK TIOCA/KY OnpejienseM no dopmyne
Tr
Ty ==E,
K
rae Ty — GyHKuHOHANBHELT Honyck nocanky; Ksr — koddguumenT sanaca Tou-
Hocry, Kzr = 1,5-11 (orrrnmansho Ky = 3-5).
DyHKIHOHANBHBIH JIOMYCK NOCAIKH

(2.5)

Tr = Semax— Stminy 2.6)
Tr =293 - 31 =262 MkMm.
Cornacuo gopmyrne (2.5),
T,
K, ==E. 2.7
7 Ig @7

TakuM 0GpasoM, yem Gonbme Kir, TeM TouHee Oy/IyT H3rOTOBJICHB! J€Ta-
11, TeM GOIIIE UX JIONITOBEHHOCTD, HO TEM I0POXKE 0GXOAUTCA MX 0GpaboTka.

Tpumem Ksr =3.

Torna no ¢popmyne (2.5) momydmum:

Tx=262/3 =87 Mxm.

2.2.2. OnpepesnseM npe/enbHbie KOHCTPYKTHBHBIE 3230PHL.

HauMeHbLIHIT KOHCTPYKTHBHBIH 330D

Skmin = SFmin =277 (Rgp + Ryy) @8)
rae 77 = 0,6-0,7 — ko3pUUHEHT CMATHA LIEPOXOBATOCTH TIOBEPXHOCTH B NIPO-
necce nMpUpaboTKH;

Skmin=31—2:0,7-(4,0 + 3,2) = 21 MKm.

HaunGonsuwuii KOHCTPYKTUBHBIH 3a30p
Simax = Skmin + T 3 2.9)
Skimax = 21 + 87 = 108 MKMm.
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[image: image21.jpg]2.3. BeiGop nocaaxku

yenosue BeiGopa:

Scnin Skimins (2.10)
Scmax > Skimass @11)
e Scmax B Scmin — HaHOONBIIMA ¥ HAUMEHBIUUI CTAHJAPTHEIE 3a30PHI B MO~
callKe.

CwucTeMa nocajiky 3aiana B Tabnune 2.1 — cucrema orsepers cH.

Hcxons u3 pucyHka 2.1 BeifupaeM OCHOBHOE OTKIOHEHHME U CHCTEMBI
otBepcTus | s | 2 Skpin, 18 CHCTEMBL BANA £ 2 Siimin-

Tlo TaGnuue 4 npusioskeHna 1 (B CHCTEME Bana — 110 Tabmuue S5 npwioxerns 1)
IS MAIIa30Ha OCHOBHEIX OTIJIOHEHMH OT @ 110 & npy auameTpe d, = 150 MM Hme-
em: |-43] 2 21, rne es = — 43 MkM — OykBeHHOe 0603HaYeHHE «f>, ClleNOBATEND-
HO, Scmin = 43 MKM.

Jlanee onpe/ienisem JONYCKK HA H3TOTOBNHHE ACTANEH 110 3aBHCHMOCTH

Skmax = Scmin = ITp + Ty, (2.12)

108 — 43 = 65 MxM —> ITp +IT,.

IMo Tabnuue 3 npunoxenus | w1s d, = 150 MM HAXOAMM CyMMY JONYCKOB
(PaBHBIX WM OT/IHYAIOLIMXCA HA OJMH KBAIMTET) OTBEPCTHA U Bana. [Tpu sTom
HA MOBEPXHOCTh JIeTalld, TexHonoruyeckn Gonee cnoxmyw B obpaGorke
(06b1uHO — OTBEpCTHE), HA3HAUACM GONBIIKE AONYCK (KBAIHTET).

B namewm cnyuae ITp7 = 40 MxM, ITg6 = 25 Mkm, 40 + 25 = 65 MKM.

+0,040
H7
jut 150— 3
losydaem nocanky D150 76 Toom
~0,068

2.4. TiocTpoeHue cXeMbl PaCHoJI0KEHHS M0Jeil JOMYCKOB

CTponM cxeMy paciioniokeHus nojiel A0MycKOoB, L€ YKa3blBaeM peaeib-
HEIE OTKJIOHEHHA, IOMYCKH H NPEAebHbIE 3230kl (pHC. 2.1).

2.5. Onpenenenue napamerpos mepoxosarocth (R, uan R,)
} HanGosiee NPHEMICMBIX TEXHOJIOrHYECKHX HPOLECCOB
npu o6paboTke aeranei

Cpennee apnpmernyeckoe OTKIOHCHHE NPOPHIA JUIs OTBEPCTHA W Bajia
Onpenensiem no gopmyse

Rap< Ky KA Tps (2.13)

Ra< Ky KydTg, (2.14)
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[image: image22.jpg]rae Ky — koddduument, sapucamii ot gomycka Gopmsl; Kx — kospdrument,
32BUCANIAH OT KBATHTETA TOYHOCTH.

¥
a-150 O, :
+0040 v
H7 ¢

Sopuax= 0,108
S in= 0,043 f

- 0,068 -0,043
J6
0

Puc. 2.1. Cxema pacnonodcenus noneii donyckog nocadku 21 S0H7/f6

Tlpu momycke ¢opmsl, pasHom 60 % oT nomycka pasmepa (HOpMaTbHas
OTHOCHTENBHAsA TeOMeTpUyeckan TouHocTs [1], Tabnuua 8) Ky = 0,5. s 3-7-
ro kpanuteta Ky = 0,09; wia 8-9-ro ksamurera Ky = 0,07; aya 10-ro ksanmre-
Ta u sbune Ky = 0,05.

B Hauem ciry4ae Nomy<um:

Rap<0,5-40-0,07 = 1.4 mim;

Rat<0,5-25:0,07 = 0,875 Mxm.

OkpyriuM A0 CTaHAapTHBIX (Tabmaua 10 npunoxenus | wiy Tabmuua 11
u3 [1)) 3Havenns R.p ¥ Ray

Raup=1,25 MEM; Rzg= 1,00 MM,

HaunGonee npuemiemsie cnocobel 06paboTky moepxHOCTel neTaneii on-
penensiem no tabnuue 9 npunoxennus 1w no taGnuue 14 u3 [1]:

OTBEPCTHE 7-T0 KBAIMTETA — Pa3sBEPTHIBAKHE YHCTOBOE, TOHKOE;

BaJl 6-r0 KBAIHTETA ~ NUTH(OBAHHE YHCTOBOE.

2.6. BeinoJiHenue 3CKH30B KeTaneli  COeHHEHNs ¢ yKa3anuem
IIEPOXOBATOCTH NOBEPXHOCTEH H MPENETLHBIX OTKIOHEHHH

OCKH3bI eTANeH H COSAMHEHHA MOKa3aHBl Ha pHcyHke 2.2. B kadectse

napaMeTpa HIePOXOBATOCTH MPHBEACHO Cpe/Hee apmbMem‘iecme OTKJIIOHEHHE
npodunsa R,, Tak Kak 3TOT NapaMETp ABNAETCH MPEINOUTHTENBHBIM.
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Puc. 2.2. Dckusel demaneil u coeOunenus.

2.7. BuiGop yaHBepcaNbHbIX CPEACTB H3MEPEHHI

Bri60p yHHBEPCANIBHBIX CPEJICTB H3MEPEHHUH OCYIIECTBIIAEM 1O HopMye
Alim< 68, (2.15)

rae Alim — npefiesibHas MOTPEINHOCTh CPECTBA H3MEPEHHs; & — JIoMycKaemas
TIOrpelHOCTE H3MEPEHHUA .
Jlns otsepeTus 2)150117(*“‘“‘) umeem ITp7 = 40 MM, & = * 12,0 MM

(rabmuua 6 npunoxenus 1). CpeacTBo H3Mepenus onpesenseM no Tabnuue 8
npunoxenns 1: Hyrpomep mukpomerpuueckuit HM-175, TOCT 10-88, cpen-
CTBO YCTAHOBKM — YCTaHOBOYHAA Mepa, Alimp = * 6,5 MkM.

Jns pana elsogﬁ(:g'm] umeeM IT,6 = 25 mkm, &=+ 7,0 Mkm (Tabnuna 6

npunoxenns 1). CpeacTeo 3MepeHus OnpeienieM no Tabyuue 7 Ipuioxenns 1:
ckoba prryaxnas CP-150, TOCT 11098-75 ¢ LieHO# JesleHyst OTCYETHOTO YCT-
poiictea 0,002-0,005 MM, HacTpo¥ika 10 KOHLIEBbIM MepaM 3-ro Kiacca, pabotaer
B cTolike, Alimy; =+ 4,5 MkM.

Bapuanmsi 3a0anuii 01 Kypcosoii pabomsi no meme 2

HCXO}IHH(B JIaHHbIC, a TaKXKe MapKa Macjla ¥ CHCTeMa U3rOTOBJICHHA MpH-
BexeHs! B Tabnuuax 2.3 u 2.4.
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[image: image24.jpg]Ta6nuua 2.4

Tepsas uudpa BapuaHTa

Tapamerp 01 ]2[3[4]5[6]7]8T9
(luameTp coeu-
P 20 | 25 (31 |35|40| 50|63 | 71|80 ]|9%
[ita coe- 24 |27 |31 |35|40 | 45|50 | 50|45 45

\nuHenus, [, MM
Lepo-  (pana
[xo- \Rza, MKM
[BAaTOCTH

[nosepx- [FMSCPETL | 0,32(0,40 | 0,50/ 0,630,801 1,00{ 1,25| 1,60| 2.0 | 2.5
HocTH 2D, MKM

0,20| 0,32| 0,40{ 0,50/ 0,6310,8011,00/1,25|1,60| 2,0

Tabnuua 2.5

Bropas undpa BapuanTa
Mopawe™ 5 T T T2 13]4]5][6[ 780

Pannanbhas cu-
Ina R, kH 07/08[09|15[20([25[23]06]|0,5]04

Uacrora Bpauie-

[ Lactora spaie- 12000 1800 1600{ 1400 1200] 1000 800 | 600 | 400 | 300
Mapxa M [ M [ M [V [V [T [T
acna 8B, | 108, | 121" | A-32|A-46|A-68|A-100] 22| T-30| T-46

|Cucrema usro-
L e CH|Ch |CH|Ch |CH|Ch |CH|Ch|CH|Ch
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[image: image25.jpg]3. PACYET H BBIBOP IIOCA/[OK C HATATOM

3.1. OnpeneneHne HAMMEHbIINX JAaBNCHUH

3.2. Onpenenenye HAMEHBILIETO PACYETHOrO HATAra

3.3. OnpesenieHHe HAHGONbILIErO AaBIEHUS

3.4. Onpenenerne HaUGONBILErO PaCYETHOTO HATArA

3.5. Onpesenenne Npe/e/bHbIX TEXHONOTHIECKUX HATAIOB

3.6. BeiGop nocaaxu

3.7. Onpenenenne ko3hGUUMEHTOB 3aMaca NPOYHOCTH U CLETUIEHAA
3.8. OnpeneneHue yCwins 3anpeccoBKU

3.9. Onpenenenye TeMNEPaTyphl HarpeBa BTYJIKH

Knrouesvie cnosa
Kpysinuuii MOMEHT
Ocepast cuna
PanuanbHas cuna
HauGonbliiee # HaMeHbILIEE AaBTEHHE
Tlonpasxa Ha CMATHE LIEPOXOBATOCTH TIOBEPXHOCTH
TNonpaska Ha TeMnepaTypHOe pacilHpenye aeTanei
KosdpuumenT 3anaca npouHOCTH
KosuumenT 3anaca cuerenus
Yeunue 3anpeccoBku

Tlocajiku ¢ HaTATOM Npe/iHa3HaueHbl ISl TOJYUEHHs HENOMBIKHBIX Pa3h-
EMHBIX COeIMHEHMIt Ge3 JONONHHUTENLHOTO KpEIUIeHHa Aetaneil. OTHOCHTEb-
Has HEMOABHXKHOCTE JieTasleil 06ECnednBaecTCss CHIAMH CLEMUICHuA (TpeHus),
BOSHMKAIOIMMM HA KOHTAKTHPYIOUIMX TOBEPXHOCTSX BCNEACTBHE Aedopma-
M, co31aBaeMOM HaTArOM Npu cGopke CoeHHeHUs. baroaps HaieKHOCTH
H TIPOCTOTE M3TOTOBJIECHWS AETAleli 5TH NOCAAKH WIHPOKO MPHMEHAIOT Kak B
MAIIMHOCTPOCHHH, TaK M IPH PEMOHTE TEXHHKH (HanpuMep, npu c6opke Bel-
LOB €O CTynMUaMH 3yGUaThiX W YePBAUHEIX KOJIEC, BTYJIOK C BajJaMH, BTYJOK
TIOJIUUNHUKOB CKOJILKEHHS C KOPITYCaMH U 1Ip.).

Paccmompum memoduxy pewienus 3adauu na npumepe. Kpyramuii Mo-
MeHT Myp, OceBad Poc W paauanbHas cHna P, MepefalorTcs ¢ HOJOro Bana,
HMelomero BHYTPEHHHI JuaMeTp d W HApYXHbill JuaMeTp d,, Ha CTYNHILY C
ZuameTpoM d,. Marepuan Bana, CTynHIBbl, JUIMHA COEJMHEHHA, CHCTEMA H3T0-
TOBJIeHHs AeTasel i APYTHe MCXOIHbIE JaHHEIC NIPEACTaBNeHE! B Tabmuue 3.1.
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[image: image26.jpg]Tabnwua 3.1

Wcxomnsie nannbie
TlapameTp Obo3navenne 3Hauenue
HoMunanbHbi#t AUaMeTp COeTMHEHNA d, 45 MM
JlnvKa coeiMHeHus 1 50 MM
BuyTpennuit auamerp sana d; 20 MM
Hapyxubiii [MaMeTp BTyIKH d; 80 MM
Pajmanbnas cuia B 1200 H
Ocesas cuna Py 1500 H
KpyTrsamui MoMenT My 185 H'm
Marepuan U3roToBNeHHA Bajla Crans 45 -
Marepuan U3roTOBNEHHS OTBEPCTHI BpA9XK4 -
PaGounii ManasoH TeMmepaTyphl aeTanei to=tq Or 3(2
no+100 C
CucTeMa H3TOTOBIEHHA CH -
B Tpeccoane ¢ HeGOMBIIUM
111 cOOpKH
KOJIHHECTBOM CMAa3Ku
Pewenue

3.1. Onpenesienne HAUMEHBIHX IABICHHI

HanMeHbIlee JaBIEHHE Prin(oc) HA KOHTAKTHPYEMBIX TOBEPXHOCTSX, HEOO-
XOAMMOE /A Mepeniaii KPYTAIEro MOMEHTa H 0CeBOi Cuitbl 6e3 npoBopaum-
BaHHA WIH C/IBHTA, ONIpEeNAeM Mo popMyie

dy

PrT <«

Puc. 3.1. Cxema coedunenus
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[image: image27.jpg]2 2
2185 1500 o
_ ” =11,810° Ta.
Printoc J(g,u.o,msl-o,oso,\) [3.14»0,0450,05-0,1]

OnpeneMeM HanMeHbLIee JaBJIEHUE, HeoOXomMmMoe T TIpEAOTBPALICHUS
pACKPBITHA CTHIKA COCAUHERNA H3-32 ACHCTBIA PAnMaTBHON Cibi:
3

Printr) =~ 73 3.2

n
Prmintn= 12000/(0,0450,05) = 5,3-10°[Ta.
W3 ABYX 1OTY4eHHBIX JaBlieHuit BuiGupaem Gonpiee.

Tabnuna 3.2
3nauenne ko3hHuUHeHTa TPeH!S B HAYATbHEIK MOMEHT C/IBHIa
Matepuanbl B3aHMOAEHCTBYIOIMX AeTalel Koadduument rpenns f
Crans 1o cTanm 0,08-0,17
Crans [0 4yryHy 0,07-0,12
Cranb 1o naTyHd 0,04-0,08
Crams 110 6poH3e 0,06-0,13

* Meubluue 3HaueHNs GepyT NpH NPeccoBaHMU co cMaskoid. [Tpu coenuHenu my-
TEM TeMIepaTypHEIX 1edopMaluii 3HaUeHHE YBETHUMBAIOT B 2 pasa.
3.2. Onipenesienne HAUMEHBIIETO PaCYeTHOIO HaTATA

Haumenbuiuii pacueTHsIi HATAT ONpeensem no Gopmyne
= S, S
N pin = Poin (E{ Y5 (33)

e Cy u Cp — kordduupmentst Jlame ana u Brynky; E; u Ep — MOmynH ynpy-
rocTi MaTepuana sana i BTysky (tabn. 3.3), ITa;

IRLCYLA S 24
ey M o
ILCALN 5
EETS A e

e iy u fp ~ ko3¢ duumentst Ilyaccona Matepuana Bana U BTYIKH (Tabn. 3.3);
d;~ BHyTpeHHuUit AHAMeTp Bana, M; d; — HAPYXHEIH IMaMETp BTYJIKH, M.

Tabnuua 3.3
3HaueHus Moayneil ynpyrocti 1 xo3d@uunenTon Iyaccona
Marepran Crams Yyryn Bponsa Jlarynn
£, TTa 195-205 113-116 103 82-97
0,24-0,30 - 0,23-0,27 0,25 0,32-0,42

B nrore nonyqum:
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[image: image28.jpg]_ 1+(0020/0,045)

= -028=121;
47 12(0020/0,045)*
_1+(0045/0080)° o c s
? T 1-(00asj0080
N ppin =118-10°-0,045- LIH, 248 o= 14,510 M= 14,5 Mim.
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3.3. Onpepenenne HauGOMLUIErO AABACHHUS

Tlo Teopun ymembHOH MOTEHUMATLHOH JHepruH GOPMOHIMEHEHHA Onpe-
RensieM HauGOMbIIHE JOMYCTUMBIC IaBNCHUSA, IDH KOTOPBIX MaTepHalsi Baia 1
OTBepCTHA paboTaloOT B 30He YNpyrux aedopmairmii:

Panas =058-[07), -fi~(@/a, P} 66

Porx 058171y -1~ @, 1, ) an
rae [o7ls ¥ [O7lp — Npenenst TexyuecT! MaTepyaioB Baua M OTBepCTHA (Tabin.
3.4),1a.

Tabnuua 3.4
Tlpenesibl TEKYUECTH HEKOTOPBIX MATEPHATIOR
Marepuan Crans 25 Crans 30 Crans 35 | Crans 40 |Craisb 45)
[o7], MITa 274 294 314 333 353
[posomkenue Tabmuus 3.4
Matepnan | JIMu 0058-2-2 | BpA9)K4 | BpAlDK6H6 [ CU28 | CU20 |
[orl, MIla 343 200 302 274 206 |

B pesynbTare nony4uM:

Pamax = 0,58:353-10%(1 — (0,020/0,045)) = 164,3-10° [Ma;

Pomax = 0,58-200-10%(1 - (0,045/0,080)°) = 79,3-10° IMa.

U3 [Byx MOTy4EeHHBIX 3HA4YeHUH BLIOHpAacM MeHbllee H MPOBOIMM KOp-
PEKTHPOBKY C Y4€TOM JaBJICHHA OT PaAHAILHOM CHITBL:

Prmax = PDmax = Pmin(r)s (3.8)

Prnax = 79.3-10° - 5,3-10° = 74,0 [Ta.

3.4. Onpenenenue HauGOALUETO PACHETHOIO HATATA

HanGos1umit pacyeTHBI HATAT onpeaenaeM o Gopmyne

ﬂ»rc—"]; 69
Ed ED

Nomax = Priax " @n

28




[image: image29.jpg]N =740-10° - 0045( 121, 218 )=90,6<10'6M=90.6uxm

2-10" 103-10“

3.5. Onpejeienne NpeRebLHLIX TEXHOJOTHYECKHX HATAIOB

. OnpenenseM npeje/bHbIe TEXHOJIOTHYECKHE MPEeNBHEIe HATATH:
{ Nomar= Npmarx + ANg + AN, 3.10
' Ntwin= Nowin+ ANg + AN, + ANp, @.11)
rae ANk — noNpaBKa Ha CMATHE 11EPOXOBATOCTH NOBEPXHOCTH BAA W BTYJIKH
pH cO0pKe; AN, — nonpaska Ha TeMnepatypHoe paclupenue aetanest,; ANy —
[oNpaBKa HA YMEHBIIEHHE HATATa MPH NOBTOPHEIX 3alPECCOBKAX B npouecce
JKCIUTYaTAlMK W PeMOHTA (10 OMBITHBIM AaHHBIM ANp = 5 — 10 MkM); X — KO-
JUUHMEHT, YHHTBIBAIOUIMH YBETHYEHHE YAENBHOTO NABTEHHS Y TOPLOB BTYJI-
Ku, onpeienisem 1o rpaduky (puc. 3.2).
. Tlompasky Ha cMATHE WIEPOXOBATOCTH OMpeeNseM o Gopmyse
b ANR €10-7TwKy K, (3.12)
"“rae 1) — KOIPHHUUMERT CMATHS 1EPOXOBATOCTH NOBepXHOCTeit (Tabn. 3.5); Ky u
K — xooddumenTs, npusesnennsie B hopmysne (4.13).

Tabnuua 3.5
3uauenna Ko>pHMIHEHTOB CMATHS WIEPOXOBATOCTA IOBEPXHOCTA

Kosdmument cmatis 2 Meron cbopkn goe}mueuux -
1EePOXOBATOCTH 3“13*300&3:“ HarpesoM oxax-
TIOBEPXHOCTH €O CMa3Koii | Ge3 CMasky | BTYJIKH ﬂenui:, Ba-
1 0,25-0,35 0,25-0,5 04-0,5 0,6-0,7

Pacuernsiit nonyck nocanki Ty = Nppax — Nemin = 90,6 — 14,5 = 76,1 MM,
KBamureT TOYHOCTH HAXOANM MO YHUCILY €AMHHL] AOTyCKa:

x k =Tyl (2:4)=176,1/(2-1,56) = 24,4.

./{ Bunkaiiniee 3Hadenne k = 25 a1 8-ro ksamm-
0.8 Tera (Tabn. 2 npwioxkerus 1), nosromy Ky = 0,09.
0,6/ PexomeHzyeTcst BHOHpATs NOCAIKY C HOMYCKa-

mu He Gonee 8-ro kpanuTeTa.
0‘4 TOI'ﬂa nonpaBKa Ha CMATHE LIEPOXOBAaTOCTH
02 TIOBEPXHOCTH
AN <10-0,5-76,1-0,5-0,09 = 17,1 Mxm.

W3-3a yMeHbIeHHA (aKTHUECKOH MIOWALH
0 02040608 74 KOHTAKTa NpH YBEIMYEHUH LWEPOXOBATOCTH MO~
Puc. 3.2. Onpevenenue BEPXHOCTH NONPABKY Ha CMATHE WEPOXOBATOCTH
Koappuyuenma x PEKOMEH/IyeTCs PBHUMATE He Goltee
ANg £10-7([Rad] + [Rap}), (3.13)
29




[image: image30.jpg]rae [Ra] M [Rap) — NpesiensHO A0MyCTHMBIE NApaMeTphl LIEPOXOBATOCTY
TOBEPXHOCTH;

ANg £10-0,5:(1,25 + 2,5) = 18,8 mxm. [Tpumem ANg= 17,1 MkM.

Jins pasmepos ot 18 no 120 MM npu 3anpeccoBke (onepetHslil MeToz)
MOXHO MPUHATH [Rag] = 1,25 Mkm u [Rap) = 2.5 Mxm. Tlpn Harpese wim oxna-
KACHHM JeTasieil (nonepeyHblii MeToA) 3HaueHus [Roy) u [Rap] yBETHUMBAIOT b
JZiBa pasa.

Tlonpasky Ha TeMuepaTypHOE Paclupenue onpeaenieM no gopmyse

AN =[0p (tp = 1) = 0 (ta = D)]drs (3.14)
Thae Oy M Op — KO3(pPULMEHTH! IHHEHHOrO pacUIMpeHHR MaTepHala Baga i
BTYJIKHU (Tabn. 3.6); t; ¥ fp — paGoume TeMnepaTyphl OTBEPCTHA U Balla; = 20°C
— TeMrneparypa cGOpKu.

Pacuet no gopmysne (3.14) npoBoaum aBa pasa: 1S HWKHETO H BEPXHETO
3HAYEHMI Auana3oHa Temmnepartypsl. Ecnu 3Hauenne AN, MONOKHTENBHOE, TO
noxcrasigeM ero B ¢opmyty s onpenenerus Np, (Tak Kak oTBEpCTHe
PacIMPHTCA GOMBILE BAa H HYKHO KOMIICHCHDOBATH IAHHOE yMEHbIICHHE Ha-
TAra), €CIA OTPULATENBHO, TO MOACTABNAEM er0 B QOPMYITY Nypmu (Tak Kak Ban
paciHpUTes Gosnsie 0 HYXHO KOMINEHCHPOBATDH yBEIHYEHHE Ha‘l’ﬁl‘ﬂ),

Tabnuua 3.6
3uayenus KO3GUUMEHTOB TMHEHOrO PacIHpPEHUs
Marepnan Crans Yyrys Bponsa Jlatyns
o rpan’’ 11,310° 10.10° 17,9-10° 19-10°

B pesynkTare pacueToB NOMYHUM:

AN,z 100 = (17,9 -107(100 — 20) - 11,3 -10™(100 - 20)]-0,045 =
=23,810"m = 23,8 MkyM;

AN <30 = [17.9 -10°°(= 20 - 20) =11,3 -10(~ 20 — 20)]-0,045 =
=-11,9-10°M =~ 11,9 Mkm.

Tlo pucysky 3.2. onpenensem x: 1/d, = 50/45 = 1,11, nosromy x = 0,97.

Tpumem ANy =7 mxm. Torna no gopmynam (3.8 1 (3. montyunm:

Nimar = 90,6:0,97 + 17,1 = [1,9= 93,1 = 93 mxom;

Nimin = 14,5+ 17,1 + 23,8 + 7 = 62,4 = 62 Mxm.

3.6. Boioop nocagku

Venopus BeiGopa nocaaku:

NemarS Nrmax, 3.15)

Nemin Z Ntmin, 3.16)
A€ Ncmax ¥ Nemin — NPENeNbHbIC CTAHIAPTHBIE HATATH.

Onpenensem A0MyCcK MOCAKH:

Ty = Ntmay— Nimin = 93 — 62 =31 Mxm. 1
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[image: image31.jpg]B KauecTBe CHCTEMBI NIOCAJKH NPUHMMAEM CHCTEMY OTBEPCTHA IO MCXOA-
eiM AanHbIM. TOra onpenensiem JOMyCK Ha OCHOBHYIO IETaNL — OTBEPCTHE:

Tp=T4=Ty/2=31/2 =155 Mxm.

Mo Tabnuue 3 mpuioxerus | HaxomuM Gmwxalimiee 3HaYeHHE AOTYCKa
orBEpCTHA U mameTpa 45 MM Tp= 16 MKM, YTO COOTBETCTBYET 6-My KBATH-
rery. PekoMEHIyeTCA I0NYCK OTBEPCTHS 6path Ha OAMH KBanHTeT GonbIe HO-
fycKka Bajla, TaK kak OGLIMHO NpH PABHOM CTENIEHU TOYHOCTH OTBEpCTHE OOpa-
foTaTh TPYAHEE U NOPOKE, HeM Basl. MOXHO Ha3HAUHTH W PaBHbIE IOMYCKH.

B cucreme OTBEPCTHA, UCXOA M3 CXEMBI PACIIONIOKEHHS] nioneit JAOHYCKOB
(pucA3.3) u ycnosus (3.14), no tabnuue 4 npwiokenns 1 (B cucteMe Bana ~ o
TabBLe 5 NpUIoKenus 1) BrIGHpaeM OCHOBHOE OTKIOHEHHE BAJa M0 YCIOBHIO

€i 2 Tp+ Nipmis (8 cicreme Bana: | ES| = Ty Nryan): 3.17)

ei 216 +62 = 78 MkM.

TpurumMaen ei = v =+ 81 MKkM.

YTouHSEM JOMYCK Ha COMPATAeMyIO JeTallb HCXOAA M3 cxeMsl (puc. 3.3) 1
yenosus (3.15):

T < Nimax — €i (B cucTeme Bana: Tp < Nymae— | ES|); (3.18)

Ty <93 - 81 =12 mx™m.

Tlo Tabnuue 3 npunoskenns | npunumaem T, = 11 MKM, YTO COOTBETCTBY-
et 5-my ksanutery (8 cucreme Bana 7p < Ny — |Es| ).

B npejienax NOrPeiHOCTH PaCcueTOB BO3MOXKHO HapylIeHHe YC/IOBHH
(3.17) 1 (3.18) Ha 1-2 MKM (3TO CHWXAET CTOMMOCTE 00PabOTKH).

On‘pe,c(ermeM MpeAeabHbIE OTKIOHEHHA:

EI=0(cH); ES=EIl+ Tp=0+ 16== +16 Mxm;

ei =+81 MkM; es = ei + Ty=+81 + 11 =+92 mxm.

HaHocHM HX Ha CXeMy pacnioNioXeHns noseii omyckos (puc.3.3).

ﬂpenensﬂue CTaHAAPTHBIC HATAIH B ITOCAJAKE:

Nemin=€i — ES = 81 — 16 = 65 mxnm;

Nema=es — EI = 81 — 0 =81 Mxm.

Venosns BEIGOpa IOCANIKH yAOBIETBOPAIOTCH:

Nemin =65 2 Niin = 62 MicM;

Nemax= 92 < Nimax = 93 MKM.

+0016

BriGpanyio mocajKy 3anuieM Tak: 2545ﬂ — .
v5 | +0,092
+0,081
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Ho

=0,065

+0,081 +0,092

el =+0,081 v5
Nopae = 0,092

0
Puc.3.3. Cxema pacnonodcenus noneii JoOnyckos 6u6pannoii nocadxu

;
3.7. Onpenenenne K03 PHUHEHTOB 33NaCa IPOMHOCTH H CHENICHHS

KoadduumenT 3anaca HPOYHOCTY ONPEAENAeM IO BHIPBKESHHIO

1= Nemaxl (Ncmax— AN); (3.19)
n=93/(92-17,1)=1,24 > | — yc/IOBHs Y/IOBNETBOPSIOTCA.
KoaddpuupenT 3anaca CueruieHns ONpeesseM N0 3aBHCHMOCTH

m = Nemin! Niwin 3.20)
m=65/62=1,04 21 - ycioBus y0BIETBOPHIOTCS.

3.8. Onpenenenne yCHINs 3aNPeCCOBKH

Veunue 3anpeccoku onpeaenaeM no gopmyse

Ry =f3-(Nemac/ Npmax) Prax 70 - dicl; 321
rae f; — koadduumenT Tperus npu 3anpeccoske, f3 = 1,2:f = 1,2:0,1=0,12.

B pesynbTate pacuerta oTytM:

R3=0,12:(92/93)-74,0-10°3,14-0,0450,05 = 62094,1 H ~ 62 kH.

3.9. Onpejenienne TeMnepaTypbl Harpesa BTYIKH

B cryvae nonepeuHoro Merosia cGOpkH HEOGXOIUMO ONPE/E/IHTS TeMMe-
Patypy Harpesa BTYJIKH 10 3aBHCHMOCTH

~Nems +S0 ) (322

1
° ap-d,
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[image: image33.jpg]e S — 3a30p TIpH cbopke (Gepercs paBHBIM OTKIOHEHHIO «G», M, Tabm. 5
[pUIOKEHHSA 1); t= 20 °C — Temneparypa npH cGopke. B Hamem ciyuae ot-
moHeH“e G=9mMxm=9-10" m.
B pesynsTaTe pacuera moyHuM:
-6

_O249)10% 045400,
179-107-0,045

TeMriepaTypa Harpesa CTallbHbIX JeTaseil ¢ TepMooGpaboTKoi He JOmKHA
npesbimats 200-300 °C, HHave NPOMCXOANT HH3KHHl WIH CpeiHuii OTIYCK (X0~
15 B PAAE CITyYacB OH HEOGXO/MM It IOBBIMIEHHS KauecTsa CTallk).

p=

Bapuanme: 3a0anuii 0na Kypcosoii pabomst no meme 3

Hcxo/Hble JaHHBIE NPUBE/eHb B Tabmiuax 3.7 1 3.8.
Ta6muua 3.7

Iepsas un¢pa BapuanTa

Mapawerp T4 T T314]5]6] 7809
Kpymmii MOMCHT | 46 | 50 | 60 | 70 | 80 | 90 [ 100 | 120 | 140 | 160
M, H-M
Martepuan Bana Crans 25 | Crans 30 | Crans 35 | Crans 40 | Crans 45

f":::’”““""e“"” 20 | 2530 35 (40|50 |60 |70 80 |9

Bropas uudpa papuanTa

Tlapamerp

Panuanbhan crna

1 2 3 4 8 6 7 8 9

Pt 40030 (35(25|20(32|22|15]10]12
?,f:ak’;f""a 30(25(20|18|1,6|14]12]10|08]06
5::;”5“33‘“ 90 {80 | 70 | 60 | 50 | 40 | 35 | 30 | 25 | 20
%};ﬁ;&_ 22020 18|16 14)12]10] 8 | 6 | 4
Iy 180 | 160 | 140 | 120 | 100 | 80 | 70 | 60 | 50 | 40
ég%}mw cu2s | cu20 | Cram30 | MO PR
esiy Ch |CH|Ch|CH|Ch|CH|Ch|CH|Ch|CH
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[image: image34.jpg]4. PACYET H BBIFOP ITOCAJOK KOJIEL NOAIIHITHHKOB

4.1. 3annck 1 paciumdpoBKa YCIOBHOTO 0603HAUCHHS NOAWHITHAKA

4.2. Onpepenenye BA HATPYKEHHA BHYTPEHHETO M HAPYXKHOTO KONEI

Onpegenenne OCHOBHBIX NEOMETPHYECKUX NAPAMETPOB, MPEeNeNbHBIX

OTK/IOHeHHH KOJIel U PAMATBHEIX 3330POB NOMIHIHUKA

4.4. BeiGop noCaKu [UTA MECTHO—HATPYKEHHOTO KObIA

4.5. Pacuer 1 BBIGOP MOCA/IKH IUPKY IAUHORHO—HArPYKEHHOTO KONBIA.

4.6. Pacuer u BBIGOP NMOCAAKU LHPKYIALHOHHO-HAIPY)KEHHOTO KONbLA 1O
WHTEHCHBHOCTH Harpy3ka

4.7. OBo3HaueHHEe NMOCANOK MOMUIMIHAKOBBIX KOJEI Ha 3CKHM3€ TOMUIMII-
HHMKOBOTO Y3712 H JIOITYCKOB Ha 3CKH3aX CONpAraeMBIX JeTaneii

Kniouegvie ciosa
LIMpKyIAUHOHHO—HArPYXXeHHOE KONBLO
MecTHO-HarpyeHHOe KOJIBLIO
Kitace TOYHOCTH NONMIMITHHKA
Tpynna paMansHOro 3a30pa NOUIHITHAKA
Vnpyrue nedopMali Tel U JOPOKEK KAuEHUS
Kospduupent npusenenus nedopmaumu

B cOBpeMEHHOM TEXHHKE OUEHb PACTIPOCTPAHEHO MPHMEHEHHE TOIIIHAT-
HukoB kadeHus. Ho aaxe xopomo nopoGpaunsii nomuumauk He Gyner obec-
NeYHBaTh 3a/[@HHYIO0 JOTOBEYHOCTh Y3/Ia, €C/TH HEePABIILHO PACCHMTAHBI
BEIGPAHBI MOCAIKH €FO HAPYKHOTO H BHYTPEHHEro KoJler,

LlHpKyIAIMOHHO-HArPYKEHHBIE KOJbUA OJDKHBI UMETh TIOCAIKY C HaTs-
roM JUIA NPEOTBPAIIEHHA PACKPBITAA CTHIKA W C/IBHTA JIeTANCH, 06pasyromux
coeMHEHHE.

MecTHO—HarpyKeHHBIE KOJBHA JOJKHEI MMETh HE3HAYMTENBHBIA 3a30p
MEKLY KONBLIOM M NOCA04HBIM MECTOM juts obecnederns COOpKH U pasbopkn
Y3714, 3TO NPABOJAT K PEryJIAPHOMY IPOBOPAUHBAHHIO KOJIBIA 11O [OCAJ0UHOI
TIOBEPXHOCTH M PABHOMEPHOMY H3HOCY JIOPOKKM KaueHHs, HO OTPHLATENBLHO
CKa3bIBAETCA HA [IONTOBEUHOCTH COEJMHEHHA, KOTOPOE HAUHHACT MHTCHCHBHO
H3HALIHBATECA.

XapaxTep MOCAIKH, BETHHHBI 3330POB HIIM HATATOB B COSAMHEHHAX KO-
Jiell NOAMWHAIENKA C CONPATAEMBIMH NETANAMH 3aBHCAT OT THIA MOAMIHHKA,
YCII0BHI €ro SKCIUTYaTAIlHH, BE/MUNHE, HAPABJICHNS 1 XapaKTepa Harpy3oK H

MHOTHX IAPYFHX ($aKTOpoB.

Paccmompum memoouxy pewienus 3adauu na npumepe. llapaxosslit
NOIMIMNHUK Ka4eHHA BOCTIPHHMMAET palMaibHyre Harpysky F,. Knacc Tousoctn
TIOMIWMIHHKA, BHA HATPY3KH M Bpallalolieecs KOJbLO 3a1aHb! B Tabnuue 4.1.
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[image: image35.jpg]Tabnuua 4.1

Hcxonuere nannsie

TlapameTp Obosnavene, BIL 3nayeHue
Y cioBHOE 0603HaueHKIE TONMLMITHAKA 214 -
Knacc TOYHOCTH 6 -
PauanbHad Harpyska F, 3xH
XapaKkTtep HarpysKku _ Tleperpysxu

no 125 %

BpaiaeTcs Kobio Buytpennee -
Kopityc, ero HapyxHbIH AuamMeTp Hepassemustit, Dy 170 Mm
[pynna paHanbHOro 3a30pa 7 -
BuyTpeHHHI AHaMeTp Bana d 10 MM

Pewenue
4.1. 3anuce 1 pacinQPoBKa YCJIOBHOro 0603HaYeHH s NOAIHITHAKA

VcnoBHOe 0003HAUEHHA MAPHKOBOTO PATHANBHOIO OIHOPAMHOTO CTAaH-
[JapTHOTO TOAIMMNHKKA C TPYNNOH 3a30pa 7, KIACCOM TOYHOCTH 6, JIErKoi ce-
pun 2 u tnametpom otBepetHa 70 MM (14 X 5 = 70) 3anMchiBaeM Tak:

7-6-214 TOCT 8338-75.

4.2. Onpestenenne BHAA HATPY/KEHHUS BHYTPEHHEr0 H HAPYXXHOI0 KoJlel

BHyTpeHHee KONbLO fBJSETCH LMPKYJAUHOHHO-HATPYKEHHEIM, TaK Kak
OHO BpAIIACTCS M BOCTIPHHHMACT HATPY3KY TIONIEPEMEHHO BCEl OBEPXHOCTHIO
JNOPOKKH KaueHHUs.

HapysxHoe KOfbLIO ABAACTCA MECTHO-HAIPYXKEHHBIM, TAK Kak OHO HEmofl-
BUXKHO H BOCTIDHHHMAET HArPY3KY TOJBKO YACTBIO [OBEPXHOCTH.

4.3. Onpegenenne reoMeTpH4ECKHX NAPAMETPOB, MpPeAeNbHBIX
OTKJIOHEHHUIl KOJIen H PaTHATBHBIX 3330POB NOAMWHITHHKA

Beinuceisaem TEXHHIECKHE "
N \[& D, TOYHOCTHKIC XAPAKTEPHUCTUKH MOMIHIHAKA
N D 7-6-214 TOCT 8338-75 no tabmnuam 4.2,
I D, 4.3,44u4.5:
& A d BHyTpeHHuit auameTp d = D70_0012 MM;
1 N
d HapyxHBIH auameTp D = D125 015 MM;
N umpuHa Konbua B = 24 Mm = 0,024 m;
d, pamuyc dacok r = 2,5 mm = 0,0025 m;

Puc. 4.1. I'eomempuueckue ~ PAAHAIBHEIE 3a30pbI:

napamemper noowunnuca  PAHOONBIINA g0 = 51 Miar;
HAUMEHBUIHH gy = 25 MKM.

35




[image: image36.jpg]OnpepensieM reoMeTpUIECKHEe XapaKTEPHCTHKH Konell (puc. 4.1):

D2=D—(D—-d)/4; “.1
“.2)
D; =125-(125- 70)/4— 111 mm;
=70+ (125 -70)/4 = 84 mm.
4.4. Bbi6op mocaaKH ISt MECTHO-HATPYKEHHOI0 KOJIbIa
0 Tocanxy MECTHO~

M‘."‘ 40,040 HATPYXCHHOTO KOTblA (HapY)KHO-
ro) BeIGHpaeM B COOTBETCTBHH C
Kopnyc JAHHBIMH TaGnuup! 4.6.

B Hauem ciyyae, s yMepeH-
-0,015 HOM Harpy3ku H NpH NPHMEHEHHH
Pa3bEMHOrO KOPNYCa, HMeeM moje
|Konsuo nomycka kopiyca @125H1(**%).
Torna nocanky (puc. 4.2) 3anuimem

+0,040

0 rac@ias | |
Puc.4.2. lTocaoka 16
HAPYICHO20 KONbYA 8 KOPNYC

-0,015

4.5. PacueT H BbIGOP NOCAIKH UHPKYIAUHOHHO-HATPYKEHHOTO
KOJibUA

4.5.1. OnpenensieM HaMMEHbIITHI KOHCTPYKTHBHBIH HATAT.
JlaBiieHne OT panMaIbHON CHIIBI, PACKDHIBAIOWIEH CThIK COEJMHEHHS, OI-
PpeesseM N0 3aBUCHMOCTH

p= “3)

d,-I’
rne F, — pamuanbHas cuwia, AeHcTBYomad Ha nogmunuuk, H; I = B — 2.r —
AJIMHA COEIMHEHHU, M;

P, =3000/(0,07-0,019) = 2,25:10° = 2,25 MITa.

OrnpezenseM HanMeHbIIHI (yHKUHOHANIBHBIH HATAT, HEOOXOMMMBIi 115
KOMIIeHCAUHH AeOPMALA PACKPEITHS CTHIKA:

C | C
Npminey =k " Py ody | =L +=2 4.4
Fingry =Kg * Prdy (E, Ez “4.4)

rae ks — AuHamMu4eckuii koddduuKent nocanku (taén. 4.9).

Kosdduuuents: Jlame ais pana Cy u xonsua C; onpenensem no gopmy-
nam (3.3) u (3.4), motynu ynpyrocts Ey u E; — no tabnuue 3.3.
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[image: image37.jpg]i sana Cy = (1+(10/70))/(1 - (10/70)") - 0.3 = 0,74.
Tins BryTperHero konsita C; =(1+(70/84)))/(1-(70/84)) +0,3 = 5,85.
HrtoroBsii pe3ynbTat:
Neminty = 1,1:2.25:10%0,07:(0,74/2:10"'+5,85/2:10"") = 5,7-10° m =
=5,7 MKM.
OnpezenseM NONPABKy Ha CMATHe LIEPOXOBATOCTEH NOBEPXHOCTEH:
ANg=2-4:1(Ra1 + Ra2), “.5)
red— k03()pHUMEHT MepeBoa mapamMeTpa LepoXosatocT R, B R, (4 = 5,4
JUIA PETyJIAPHOro MHuKpopenbeda); 77 — KOIGUIHEHT CMATHA WEPOXOBATOCTH
[10BEPXHOCTH U COSMHEHMH JIBYX JeTaneil (tabn. 3.5); Rar, Rz — napametpst
11epOXOBATOCTH NOBEPXHOCTH COCIMHAEMEIX NOBEPXHOCTEH (WUl KONel Moji-
[HAHHKOB, BAJIOB H KOPITYCOB 3HAUCHUs NPUBENCHH B Tab. 4.7);
ANg=2-5,4-0,35(0,63 + 0,63) = 4,8 MkM.
OnpesiesiuM HAUMEHbILHI KOHCTPYKTHBHBIH HATAT:
Nimintr)= Nrmingr) + ANR; 4.6)
Niminry = 5,7+ 4,8 = 10,5 Mxm.

4.5.2. OnpenenseM HauGOMbUINA KOHCTPYKTHBHBIHN HATAT.

B mpouecce 3KCILTYaTal(ifii IPOYHOCTS HENONBHIKHBIX COCHHHCHME B
GONBIIMHCTBE CITyYaeB YMEHBIIACTCA H3—3a BIMSAHUA NON3YHECTH MATEPHANIOB
H penakcanuu HanpsykeHui. I103ToMy HMPKYNSIMOHHO-HATPYKEHHOE KOJIBLO
JOMKHO MMETh HAYaIbHbIE (KOHCTP)’K!‘HBHME) HATATH, npu6ﬂmkalomuecn K
HauBOMbLIEMY BO3MOXKHOMY 3HAUCHUIO JUIs TAHHOTO NOAIMITHHKE.

HauGonbuinii  KOHCTPYKTHBHBIA ~ HATAT  Nimg  LUMPKYJIAIHMOHHO—
HarpyKeHHOTO KOJbLIA YIHThIBACT:

1) BBIGOPKY PajiMaNBHOTO 3a30pa B MOMUIMNHHKE gmix 10 HOMA C LENBIO
ofecnievenns nauGonbILIe AONTOBEYROCTH PAGOTHL;

2) yMeHbIleHHe HATATA B Pe3y/bTATe CMATHSA LIEPOXOBATOCTH MOBEPXHO-
CTH B nipouiecce 3anpeccoBku ANg;

3) yipyrue nedopMmauum Tes M IOPOXKeK KaueHus &, OT ASHCTBHS paH-
AIBHO CHUIBI, ONpe/eseMOi UL y31a TP XONIOCTOl HArpysKe, HO NPHBOMI-
ULi¥te K yBenuueHHIO paMaibHOTO 3230pa.

HauBonpmmii  KOHCTPYKTHBHBIA ~ HATAT /U LMPKYJALHOHHO—
Harpy)keHHOTo BHYTPEHHETO KONBLA

Nicnasay = &a (min+ &) + AN, [CX))
THE & ~ Kod(HLMEHT NPHBECHAA AehOPMALNH AMaMETpa MocaiiH dy K A0~
POXKe xauenus suyTpennero komsia d;: & = Ny/Ad).

HanGonbumii HaTAr KOHCTPYKTMBHBIA HATAP Ul UMPKY/SALMOHHO—
HarpyXkentoro HapyHOro KobIA

Nicnasipy = &p(gmin+ &) + AN, 438)
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[image: image38.jpg]rae &p — koapdHLMeHT npuseeHus AedopMmAaiHy AnamMeTpa nocankH D, K 10~
POXKKe KaueHus HapyxHoro konsua Dj: &p= Np/AD,.

Cocrasnaromme 3apucumocteii (4.7) u (4.8) onpeaensiiorcs CAeAyOmuM
o6pasom.

B pabore [6] npuBoaATcs (popMyIibl Ans pacdeta ¢ MIA K@KAOTO BHAA
TOAWHIHAKOB. TaK, JUIsl IUaPHKOBBIX OMHOPAAHBIX NOAMIHNAHKOB

2
5,=4-10" G 4.9)

D,

w
rae D, — nmameTp wapuka, Mm; O, — Harpyska Ha Hauboree HarpyKeHHbIH
IMAapHK NpH XonocToM xoze, H.
Panuanshas Harpyska npH X0JIOCTOM Xozie B 3—5 pa3 MEHbIIE HOMHHANb-

Hol:

Frox = Fr/4=3000/4 =750 H.

Qo=5Fnilz, (4.10)
TA€ z — YHCNO IApHKOB (1abn. 4.2);

0, =5750/10 =375 H.

Hrorossiit pesynbTat:

375°

17,46

Kosddpuuuent npusenesns nedopMauun AuaMeTpa MOCaiKu d, K 10-
POXKKE KaueHHs BHYTPEHHEro KoNbla d;

(5] -
N, (a4,
Xd—l_(d-x dY [
(&) -
B Hamewm ciy4ae dy = 10 MM, mosTomy
& =(70/84)((84/10)*~1)/((70/ 10/~ 1)=1,21.

Koadduuuent npuseaesns negopmaunyn auamerpa nocanku D, k no-
POXKE KaYeHHs Hapy»HOIo Konbua D;

2

(2]
2o | (4.12)
(3)

=1 -1

D
OKOHYATENEHO NOXYyYHUM:
Niwasity = 12125 + 8) + 4,8 = 44,7 mcm.

8, =4-1073 =8,0-107 Mm =8 MxM.

b= “.11)

D,
=N,/AD, = =2
gD D 2 (DJ
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[image: image39.jpg]VcroBHe BHIGOpa MOCAZIOK UHPKYJIAIHOHHO-HAIPYKEHHBIX KOJel, MO~

JATHAKOB:
Nemin 2 Nicmin; 4.13)
Nemax < Nignazs (4.14)
£16 Nonin » Nomax = HaAWMEHBLIIH W HAUGONBLINI CTAHAADTHBIE HATATH.

Hcxons u3 pucynka 4.3 u ycnopuii (4.13) u (4.14), onpeneauM Nemin ¥
Nonart
Nenin = €1 2 Nicnirs

T4 < Nimax— i = T
rpe Tx— AOTyCK Konblia, /Ty — AOTycK Bana.

B pesynsTate Nomin = i 2 10,5 MkM.

Tlo Tabnuue 4 npunoxexus 1 umeem ei =m =+ 11 MkM.

B urore nojyunM:

IT;<44,7 - 11 - 12 =21,7 Mxm.

Tak KaK Ha Ball, COEIMHEHBIH ¢ KOJIbLIOM TIOAMIMITHMKA K1acca TouHocTH 0
win 6, Ha3HAYAeTCA JIOMYCK NO 5—6-My KBANHTETY, TO M0 Tabnule 3 mpHiIoxKe-
st | umeem IT,; 6 = 19 mxm.

0
dn=70 +
- 0,012

Konsxo

+0,011 +6,030

Ban

0
Puc.4.3. [locadka eHympenHe20 WupKynSsyuoHHo-
HA2PYIHCEHHO20 KOMBYA HA 6T

B ciyuae neprinonuenus ycnosus (4.14) spifopa nocamxu (moydaercs
Aonyck pana Wi KOPIYCca MEHEe 5-ro KBaJIHTeTa) HyXKHO BhiGpaTh NOMIMITHHK
C Apyroii rpynmoi PaAManbHOTO 3a30pa ¥ CHAeaTh nepepacuer no popmyne
4.7) wm (4.8).

L6| 0012
Bui6pannas nocanxa sanmmeres ak: @702 | 202 |
m6| +0,030

+0,011





[image: image40.jpg]4.6. Pactet H BbI60P [10CAAKH HHPKYASMHOHHO-HATDY)KEHHOTO
KO0JIbI{a N0 HHTEHCHBHOCTH HArpy3Ku i

JUns LMPKyISIHOHHO—HATPYXKEHHEIX KOJIEI| 10CANKY BEIGHpAEM NO Bek-
YMHE MHTCHCHBHOCTY PAAHATBHOM HArPY3KU Ha NOCANOUHYIO OBEPXHOCTD:
Py =Feke ko ke (4.15)
B-2:-r
e ks — IMHAMUUCCKUi KO3hOULIMEHT NOCANKH, 3aBUCAIIMI OT XapaKTepa Ha-
rpy3kH, Tabi. 4.9; ko — k03QHUHEHT, yUHTHIBAIOLIHI CTeNeHb ocnabnesus no-
CaJIoYHOro HATArA MpH TIOJIOM BaJle HITH TOHKOCTEHHOM Kopmyce (ko = &, ans
Balla m3MeHsiercs ot 1 go 3, i cruourHoro Bana k, = 1; ana xopryca ko =
1-1,8); k, — k03 GHUMEHT HEPABHOMEPHOCTH pacipeae/e s paiHalbHOI Ha-
Py3KH MeXy PAAaMH WIAPHKOB WM POJIMKOB B ABYXPAMHBIX (CABOCHHBIX)
NOAWKIHHKAX KaueHUA (ko= 1-2), /1A OAHOPAAHOTO NOMUHMTIHUKA kg = 1.
JUns Hautero ciyvasi, npussa neperpysku 1o 150 %, momyuum:
Py = 13000161201y 501 Hine= 1528.4 im,
0,024 -2-0,0025
Tlo rtabnaune 4.10 none AOMYCKAa UMPKYJISLMOHHO-HArPYKEHHOTO Bana

d =70m6(’ ';':7)3,'3), YTO COBMAJAET C MPHBEJEHHBIMU pacyeTaMu (HO B GOJb-
+0,

HIMHCTBE CTyJaeB OCHOBHOE OTKJIOHEHHe, NIOyIEHHOE ITHM METOJIOM pacyeTa,
6yner MeHs1e).

4.7. O6o3nagenne [OCA0K NOMUHITHHKOBBIX KOJlell HA 3CKH3e
MOAMMHIIHHKOBOIO0 Y3.12 H I0NYCKOB HA 3CKH3aX CONPATaeMbixX
netaneit

Ha pucynke 4.3 npeacrasneH 3cku3 y3na MOAWHIHUKA KaYEHHS M BbI-
6paHHbie OCAIKH HAPYXKHOIO H BHYTPEHHETO KOJIeIL.
Ha pucynke 4.4 TipuBe/ieH 3CKN3 Bala H TpeGOBaHHA K TIOBEPXHOCTH N0
BHYTPEHHEE KOJIBLIO MOIMHITHHKA.
Ha pucyHke 4.5 nokasas 3CKH3 KOpITyca M TpeGOBaHHA K IOBEPXHOCTH 110/
Hapy>KHOe KOJBIO MOUINITHHKA.
TMapameTphl IIEPOXOBATOCTH MOBEPXHOCTEH BA/IOB H KOPIYCOB ONpeAeNns-
eM no Tabmuue 4.7. Jonycku u OTKIOHEHHS GOPMBI H PACHIONOKEHHA NOBEpX-
HOcTeill GepeM B COOTBETCTBHH C NaHHBIMHU Tabmuue 4.8.

Boi6od. BrlGpaHHas nocaaka UHMPKYJALUMOHHO—HATPY)XXEHHOTO KOTbla
06ecreynT OTCYTCTBHE MPOBOPAUHBAKS H HAUGOMBUIYIO J0JTOBEYHOCTh MO~
MIHIHAKOBOIO y3J1a. ﬂoca.qxa MECTHO—HArpy>E€HHOI0 KOJNbLA NMO3BOJIHT BricT-
PO U KAYECTBEHHO MPOBOJHTH Pa3GOPOUHO—~COOPOUHbIE PaGOTHL

40




[image: image41.jpg]LHSTID

U=

Puc. 4.4. Dcxus ysna

00,005

Puc. 4.5. Jexus kopryed
41

Puc. 4.4. dcxus sana




[image: image42.jpg]Tabmmua 4.2

TexHUYECKHE XAPAKTEPHCTHKH IIAPHKOBBIX NOUIHIHHKOB
(BrrGopouHsie nauubie w3 TOCT 8338-75)

Ycnosroe TeomeTpuueckue napameTpsi Yucno
o6o3HaueHne d D B r dp IAPHKOB Z
104 20 42 12 1 6,35 9
106 30 55 13 1,5 | 714 11
108 40 68 15 1,5 | 794 12
110 50 80 16 1,5 | 873 12
112 60 95 18 20 {1L11 12
114 70 110 20 2,0 |12,30 13
118 90 140 24 2,5 |14,30 15
122 110 | 170 28 3,0 |1830 13
204 20 47 14 1,5 | 794 8
206 30 62 16 1,5 | 953 9
208 40 80 18 2,0 (12,70 9
210 50 90 20 2,0 12,70 10
212 60 110 22 2,5 | 1588 10
214 70 125 24 2,5 | 1746 10
218 90 160 30 30 12223 10
304 20 52 15 20 | 9.53 7
306 30 72 19 2,0 [1230 8
308 40 9% 23 2,5 | 1508 8
310 50 110 27 30 |19,05 8
312 60 130 31 35 |2223 8
314 70 150 35 35 | 254 8
316 80 170 39 3,5 |2858 8
320 100 | 215 47 4,0 [36,51 8
330 150 [ 320 65 50 |50,80 8
405 25 80 21 2,5 |16,67 6
406 30 9% 23 2,5 |19,05 6
408 40 110 27 3,0 [22723 6
410 50 130 31 35 | 254 7
412 60 150 35 3,5 [2858 7
416 80 200 48 4,0 [38,10 7
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[image: image43.jpg]Tabanua 4.3

[Tpesie/bHbIE OTKIOHEHHA BHYTPEHHNX KOMEI IIADHKOBBLX, POITHKOBBIX
ANBHBIX H HIAPHKOBBIX PaIHATLHO-YNOPHBIX noummnnmkos (FOCT 25256-82)

OTxroHenue cpeaHero

H WApUKOBLIX PaIHATbHO-YTIO]

OminoHenHe epriHOro| OTIWIOHEHHE EMHHYHOM
1i| IMBMETpa oTBepCTit B
A orsepeTus Ad, Bl HHETO
l:”mapnﬂﬂ— euuu:;ﬂomce-«em s v %Wm
p‘M.‘emxanb Loy » MKM
d, MM 1A K1acca TOYHOCTH NOILMITHUKA
0 6 0 6 0 [
Coemie] Jlo | es | ei | es | ei | es [ ei | es [ ei | es | ei | es | ei
9})%,”‘ 2510 | -8 0 [ =7 |+1| -9 +1|-8] 0 [-40[ 0 |-40
F25 [ 10 | 0 [ =81 0 [ 7 |+2[-10] +L |8 0 |-120] 0 |-120
M0 18 [0 -8 0 [ 7 [+3 (11| +1 [~8[ 0 |-120] 0 [-120
18 | 30 | 0 [-10] 0 [-8|+3|-13] +1 -9 0 [-120] 0 [-120]
30 [ 50 | 0 [=12] 0 [-10|+3 [=I5] +1 |-11] 0 |-120] 0_|-120]
50 | 80 | 0 |-I5| 0 [-12|+4 [-19| +2 [-14] 0 |~150[ 0 |-150
80 | 120 | 0 [—20| O [-15[+5 [-25[ +3 [~18] 0 [-200[ 0_[-200
120 | 180 } O |-25| O |-18) +6 |-31) 43 |-21| 0 |-250] O |-250
180 | 250 | 0 |30 0 | 22| +8 [-38] +4 | 26| 0 |-300{ 0_|-300]
250 [ 315 | 0 |-35| 0 [-25[+9 [44] +5 [-30| 0 [-350[ 0 [-350
315 | 400 [ 0 [-40[ 0 {-30[+10[-50] +5 [-35| 0 [-400[ 0 [-400
400 | 500 | 0 [-45] 0 [35[+12]-57] +6 [-41| 0 |-450] 0 |-450
Tabnuua 4.4

TlpenesmHEIC OTKIOHEHUA HAPYXKHBIX KONIEL! MIAPUKOBBIX, POMKOBBIX PAIMATHHBIX
Hbix noqutankoB (TOCT 25256-82)

OTKIOHEHHE CPETHErO

OrKoHeHHe Orxnonenye

Homunansbsi Zﬁﬁggﬁ;‘;‘;;‘:"‘!f ©JIMHUYHOrO HapYXKHO- | EAMHHYHON WIMPHHBL
ZMAMETD Ha- | pou ceueHUM AD ro IMaMeTpa OTBEPCTHA| HapYXkHOTO KOJBLA
PyxHoro MKM ss MKM s » MKM
KeasnaD, ine JUIS KJIACCA TOMHOCTH NOAIMUIHHMKA
- 0 6 0 6 : f.
Boilwel Jlo | es | ei | es | ei | es | ei | es | ei | es | ei | es | ei
JL[Hé 0 -8 0 [-7[+1][-9[+ (-8
L6 [ 18 0 [~8[0 -7 [+2[~10]+1 | -8
t 18 1730 |0 [-0] 0 [ -8|+2]|-11]+1 -9
+30 150 |0 [~I1] 0 [-9]+3 |-14]+2 [-I1 Pasis!
L350 [ 80 [0 [~13] 0 (=11 +4 |[-17]+2 [-13 ABg
180 7120 {70 [215] 0 |-13]+5]—20] +2 [-15 Toro e
1120 17150 | 0 |18 0 | -i5-| +6 | 24| +3 |~18|  momwmniuxa
1150 17180 [0 =25 0 |18+ 7 [—32| +3 |21
1180 17250 70 |30 0 |20 +8 [—38 | +4 |24
|20 1315 [0 [=35] 0 [25[+9 |44 +4 |29
1315 17200 [ 0 |40 0 | —28]+10|-50] +5 | =33
L400 [500 [0 |45 0 [=33[+12]-57] +5 |-38
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[image: image44.jpg]Tabnuua 4.5
Paagnansusie 3a30pbi g, NOANMITHAKOB PANHATEHBIX IIAPHKOBBIX OMHOPAAHEIX

HomunansHsii Paamep 3a3opa g, MKM
| nuameTp d oTBepCTH| min rmamem—[ ‘max_| min | max | mlanaxJ min | max
MOJIKIHAKA, MM T'pyniia 3a3opa
Casluze Ho 6 HopmarsHas 7 8 9
2.5 10 ol 712 13 | 8 [ 23] 1429 20]37
10 18 0 9 3 18 11 )25 ) 18 | 33 125 | 45
18 24 0 ] 10 ] 5 | 20 |13 ]28 )20 36|28 |48
24 30 1 11 5 20 13 | 28 123 | 41 | 30 | 53
30 40 1 i1 6 20 15 | 33 | 28 | 46 | 40 | 64
40 50 1 11 6 23 18 | 36 | 30 | 51 | 45 [ 73
50 65 1 15 8 28 [ 23 |43 (38|61 |5 |9
65 80 1 15 | 10 | 30 |25 | 51|46 | 71|65 |105
80 100 1 18 | 12 | 36 | 30 | 58 | 53 | 84 | 75 | 120
100 120 2 12015 | 41 36 | 66 | 61 | 97 | 90 | 140
120 140 2 |23 | 18] 48 |41 | 81 | 71 |114]105] 160
140 160 2 |23 | 18 | 53 | 46 | 91 | 81 | 130120180
160 180 2 | 25120 | 61 53 | 102 | 91 | 147 | 135 | 200
180 200 2 13 (25| 71 63 [ 117 [ 107 | 163 | 150 | 215
200 225 2 {35 (30| 8 [ 73 [130( 120180 | 167 | 230
225 250 2 {40 |34 ] 90 | 82 |145{ 135|195 180245
Tabmuua 4.6
PeKOMEH/TyeMbie MIOCA/IKH VT KOJIELL IOUIHITHUKOB IPH MCCTHOM HAIDYKeHHH
PasMepwi rio- | [Tons nonyckoB conpsraemoi
CaOYHEIX © TTO/IUHITHMKOM JIeTaIn
JIMaMETPOB, Kopryc THIB! MOAUIMITHUKOB
MM Ban | Hepasbém- passeuul
HBIH
Harpy3ka criokofiHas WK ¢ yMEPEHHEIMU TONUKaM¥ 1 BUOpalel; eperpyska
10 150 %
o 80 h6 H1
o 260 k6, £6 ¢l
Harpysxka ¢ yrapamu n suGpauueii; neperpyska 1o 300 %
0 80 JsT Bece THIIbI, KpOMe WITAMIIOBAH-
(Cabiue 80 h6 H Js6, Js7 | HBIX HrONBYATBIX H POTHKOBBIX
o 260 KOHHYECKHX JABYXPAIHBIX





[image: image45.jpg]Tabnuua 4.7
[TapaMeTpI IEPOXOBATOCTH NOBEPXHOCTEH MO MOMMIMIHAKH Ha Basax
41 B KOPITYCaX, 8 TAoKe ONOPHBIX TOPLEBHIX 3aIUIETHKOB [T MONUIHTHUKOR
xiracca TouHoctH 0 u 6 (mo M'OCT 2789-73)

HoMmuuaneHbIi IMaMeTp, MM
n0 80 [ cBruwe 80 zo0 500
Tocanounas
LllepoxoBaTocTh MOBEPXHOCTH R, NpH Kiiacce
IOBEPXHOCTH
TOYHOCTH NOZIUKMIHKKA He Gornee, MKM
0 6 0 6
Bar 1,25 0,63 2.5 1,25
(OtBepcTHE B KOpITyCe 1,25 0,63 2,5 1,25
(OnopHas TOpLeBas 3areun-
koB BJIOB H OTBEpCTHH KOp- | 2,50 1,25 2,5 2,5
@con
Tabmnuna 4.8

OTI0HeHHA POPMBI U PACIIONONKEHHA TOBEPXHOCTEH /UL JEMEHTOB JeTANEH,
COMPATaeMBIX C KOIBLAMH MOJUIHITHAKOB KaueH s

JlomyckH, MKM (1t NOAIHITHAKOB 0 1 6 K/IACCOB TOYHOCTH)
“?:'“Eﬁ:::x BaloB KOpITyCOB
miametpop | XPYTIOCTH TOpLEBOro GHeHms | KPYrIOCTH | Topuesoro Guerns
Dudwm | * npoduns 3AIVICYHKOB 1 nipodust 3AIVICMMKOB
NPOSIOIBHOrO NPOJIOIEHOTO
Coowe| Jlo | cedenns 0 6 ceueHns 0 6
18 30 35 21 13 5.0 33 21
30 50 4,0 25 16 6,0 39 25
50 | 80 50 30 19 7,5 46 30
80 120 6,0 35 22 9.0 54 35
120 180 6,0 40 25 10,0 63 40
Tabnuua 4.9
3Hauenus MHaMU4eCKoro kodduumenta ks
XapaKTep Harpy3kH Ha NOIIMIHAK ks
Chokolinsre HATPY3KH, TOIYKH OTCYTCTBYIOT 1.0
Jlerkue ronuxm, KPaTKOBPEMeHHBbIE Ilepeprysku 10 125 % 1.0-1.2
OT HOpManEHO# HArpy3KH i
VMepernsie TonukH, BHOpallMK, KPAaTKOBPEMEHHBIE MeEpe- 13-18
K 10 150 % OT HOPMAIEHOM HArPY3KH r oy
SHawuTencrre TonKH, BUOpALMK, KPaTKOBPEMEHHBIE MIe- 1.8-2.5
] ki 10 200 % OT HOPMANIBHOI HATPY3KH il
Chitbibie yniapei, BAGPALAH, KPAaTKOBPEMCHHRHE TEPeIPy3- 2.5-3.0
K1 110 300 % ot HOPMAJILHOJ HAIPY3KH i
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[image: image46.jpg]Jlomyckaembie HHTE!

Tabnuua 4.10
HCHBHOCTH HAarpy30K Ha NOCa/I04HO# MOBEPXHOCTH
Baja M Kopryca

JluameTp BHyTpeHHEro Jlonyckaemas HHTEHCHBHOCTS Py, kH /M
Konsua d, MM OcHOBHbIE OTKIIOHEHNS JUIs Basa
Cepiwe | Jlo 65 | K6,kS | m6mS5 | né,n5
18 80 110 300 300-1400  1400-1600 16003000
80 180 600 6002000  2000-2500 2800-4000
180 360 700 700-3000  3000-3500 3500-6000
360 630 900 900-3500  3500-5400 5400-8000
JluameTp HapyKHOro OCHOBHBIE OTKJIOHEHHS 15 KOpI1yca
kosblia D, MM K1,K6 | MI,M6 | NI,N6 | P17, P6
50 180 800 800-1000 10001300 1300-2500
180 360 1000 1000-1500 15002000 2500-3300
360 630 1200 1200-2000  2000-2600 2600-4000
630 1600 1600 1600-2500 _ 2500-3500 3500-5500

Bapuanmst 3adanuii Ona Kypcosoii pabomsi no meme 4

Hcxonuble JaHHbIe npuseneHsl B Tabnune 4.11 n 4.12.

TaGnuua 4.11
Tlepsas undpa BapHaHTa
Mapawey 5T T T3 (3 [als| 6 [T18T]0
PanuansHoe ycu-
1 30| 32 |34(36[38]|40]| 42 |44 46 | 48
[Knacerouoew | o | ¢ | o | 6| 0|6 0 |6|0]6
MOAIIHITHHKA
Fpymnasasopa | 9 [ 2P 1 7 | 8 | 7 |8 | F 1ol 8|09
K ¥ BHYTPEHHEE | HAPYXHOE | BHYTpEHHEE | HAPYXHOE | BHYTpeHHee
Tabnuua 4.12
Bropas uudpa BapuanTa
Uepavere 5T T2 [ 3[4 ]5]6][7[8]09
[Momumnink 122 | 114 | 118 | 210 | 212 | 218 | 308 | 310 | 406 | 408
[Hapyskesi MaMETP| 550 | 176 | 150 | 150 | 190 | 240 | 140 | 160 | 130 | 170
kopryca Dy, MM
[Bryrpennuiia- | 4o | 90 | 30 | 15 | 25 | 35 | 10| 15| 8 | 20
MeTp Bana d;, MM
|XapaKtep Harpysku neperpyska neperpy3ska neperpyska
50 125 % 10 150 % 110 200 %
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[image: image47.jpg]5. PACYET PASMEPHBIX IEITIEH

5.1. BoisIBNIEHHE Pa3MEPHOH LIeNH H IOCTPOEHHE €€ CXEMBI

5.2. Onpezenenne ko> duilHenTa TOUHOCTH pasMepHOi LenH

5.3. HasHaueHHe CTaHIAPTHBIX OTKJIOHEHMH HA BCE COCTaB/AIOIIHME 3BE-
Hbs, KPOME KOPPEKTHpYIOLEero

5.4. Omipejienienne NOMYCKa, CPEHETO M NPENENbHBIX OTKIOHEHUH KOp-
PEKTHPYIOUIero 38eHa

5.5. IlpoBe/ieRie NPOBEPKH NPaBUIILHOCTH pacueTa (obparHas 3ajaya)

5.6. Onpenenenue Koddduuuenta pacurperus noneit 10myckos

Kntoueswle cnosa
PasMepHas ens
3aMbIKAIOIIEE 3BCHO
VBe/IMYHBAIOLINE H YMEHBIIAIOLIHE 3BEHbA
Koppekrupytoliiee 38eHO

Tlpy u3yueHMn TOYHOCTH Pa3MEPHBIX LENeH PacCMATPHBAETCS COBOKYT-
HOCTh MHOTHX B32HMOCBA3AHHBIX MEX1y COBOM pa3mMepoB, 06ecrieuMBAIONIHX B
KOMIUTEKCE HOPMAIbHYIO paGoTy y3jfa, arperata Win MallMHb! B lienoM. Pac-
cmoTpuM ocHOBHBIe onpeaenenns (PJ1 50-635-87).

Pazmepnan yens — COBOKYTHOCTS PasMepOB, HETIOCPECTBEHHO YHACTBYIOUIMX
B PeliieHHH [IOCTABJIEHHON 33121 H 0DPa3yIOILHX 3aMKHYTBIH KOHTYP.

36eno pazmeproil yenu — O[H 13 Pa3MEPOB, 00PA3yIONMX PasMEPHYIO LiETTb.

mblkﬂlﬂu{e{ 36eH0 — 3BCHO pasMepHoﬁ LEMH, ABIAIOLICECS MCXOAHBIM IPH
TIOCTAHOBKE 3/1a4H HTH T0JTyHAFOILIEECs [0C/ICTHIM B Pe3yJIETATE € PELUCHHS.

Cocmasnatowee 36eH0 — 38eHO PasMEpHOH LenH, GYHKUHOHANBHO CBA-
3a8HHOE C 3aMBIKAIOIUM 3BEHOM.

Yeeauuusanwmee 36eno — cocrapnsiomee 3B€HO PasMEPHOH LEITH, C yBe-
JHYeHIEM KOTOPOTO 3aMBIKAOIEE 3BEHO YBEHUHBACTCS.

Ymenvwarouiee 36en0 — COCTABIAIONICE 3BEHO PA3MEPHON LeMH, C yBe-
THYeHnem KOTOPOro 3aMbIKaKOILEE 3BEHO YMEHBIIACTCA.

Koppexmupyiowee 36eno ~ cocrasnsiomee 38¢HO Pa3MEPHOH TeIH, H3-

MEHEHHEeM 3HaueHNs KOTOPOTO J0CTHraeTes TpefyeMas TOUHOCTb 3aMBIKAlOMIe-
T0 3BeHa.

Paccmompum memoduxy pemenun 3adauu na npumepe. 3anana c6opou-

Hax euHMLA CeNkCKOXO3AHCTBEHHOMN MALIHBI, NPEACTABNEHHAt HA PUCYHKE

-1, sambikatomee 38eHO Ay = 40£0,2 MM. Tlpyn ysenmuennn pasmepa A, Gyaer

"POHCXOMUTE 3aKTHHHBAHKE 3Y0bEB KONEC MEPENAuM, 4 NIPH YMEHbIICHHH —
YBenuenpe GokoBOro 3a30pa, HEMONHOE JalleTUIeHHe.
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[image: image48.jpg]Pewenue

S.1. BeinBJieHHe Pa3MepHOii eNH N NOCTPOEHHE ee CXeMbI

Tlepen MOCTPOSHUEM CXEMbI HAXOAMM Ha YEPTEXe 3aMbIKAIOIIMA pasMep.
Jinst BHIABJIEHUA COCTABNAIONIMX 3BEHBEB H NOCTPOCHHS CXEMbl Pa3sMEPHOM 1le-
M OfHY W3 IPaHHI| 3aMBIKAIONIEr0 Pa3Mepa NPHHAMAEM 3a HAYANO OTCYeTa.
Mocne ITOro, Ha4MHaA OT rPaHHLBl, NOC/IEIOBATENBHO BHIAB/IACM BCE 3BEHbA,
BIUAIOLIME HA 3aMBIKAIOLIMA PasMep, NOKa HE NOJNY4YMM 3aMKHYTBIH KOHTYp.
OCTAHOBHBIINCH Ha BTOPOH IpaHHIE
3aMBIKAIOLIETO pasMepa.

Tlpu 5TOM HEOOXOAMMO BBHI-
IIePXKATh NPUHUMN «HaMKpaTyaiiie-
r0 MyTH» — OT KaX(IOH NeTanu B
uenb JO/DKEeH BXOAUTH TONBKO OfMH
pasmep. Criefiyer y4MTBIBaTh, 4TO
BCE pasMephl, BKIOUEHHBIE B LeNb,
MOTYT GBITH H3MEPEHBI TIPH TIONHOM
pasGopxe ysna. CGopouHas pasmep-
Has Uenb UMeeT eMHCTBEHHbIA Ba-
PHAHT NPABHILHOTO COCTAB/ICHHA.

Cxema pasmepHO#i uemn A
Tpe/ICTaB/eHa Ha PUCYHKE 5.2.

Onucanne COCTABIISIOUINX

[

orn
— N&A

E 3BEHBEB Pa3MEPHOI LeTH:
_ A) — paccTosHMe Ha IuecTephe
AA=40£0,2 OT IIPaBOro TOpHA A0 YMOPHOTo Gyp-
‘THKA N0/ NOJAIUUITHHK,
Puc.5.1. Céopounwtit yepmedic A, — \MpyYHA MOMLMITHHKA;

A3 — PaccTOsHMEe HA CTAKaHE OT TUIOCKOCTH NPWieranys NOJMMIHAKA 10
IUTOCKOCTH [PUIIEraHus POKIATKH;

A4~ TONUIMHA IPOKIIATKHY;

As — TONIIMHA CTEHKA KOpITyca.

JlaHHEIE pasMepEl H3MEPAIOTCA JIHHEAKOH Ha YepTexe H MaCIITabHpyioTCa
B COOTBETCTBHH C peaslbHbIM Macutabom 3aMbIKaKOILEro 3BeHa.

Ag=4, Ay=2241 . A=32
f .

A4=1As=17

Ap=40£0,2

t
Puc. 5.2. Cxema pasmeproii yenu
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[image: image49.jpg]XapaKTEpHCTHKA 3BEHBEB PAIMEPHOH LemH:
yBEIMUHBAIONIHE 3BEHEA Ar=32 Mm; Ay =22 MM; Ay =4 Mm;
yMEHBIIAIOUIHE 3BEHbA Ag=1Mm; As= 17 mm.
3peH0 C WIBECTHBIMH OTKIOHeHMAMH Az = 220, TAaK KaK TOJMIMIHAK
,.,p,waperae'ma Kak crangapTHoe usgenue (nonyck T>= 120 MkM, Tab1. 4.3).
3ampIKaroliee 38eHO Ay = 40 £ 0,2 mm (gomyck Ta = 400 Mkm).
HoMMHATBHBIE Pa3sMephl COCTABNIAIOLIMX 3BeHbEB GepyTcsa u3 cGopouHoro
yeprexa (M3MepsIoTCs JIHHeNKOl ¢ yueToM MacuiTaba ueprexa).
(OCHOBHOE ypaBHEHHE PAa3MEPHOH LIeH:
" m
VDI LD I o G
i=l n+l
e Ay — HOMHHA/IbHBIH PasMep 3aMBIKAIOLIErO 3BEHA; A, Ajyy — HOMHHATbHBIC
pasmMepst YBETHHMBAIOUMX M YMEHBINAIOIIUX COCTARMAIOIMX 3BEHBEB, M — 06“.le€
YHCJIO 3BEHBEB LICTH, BKJIHOYAA 3aMBIKAIOLIEE; /1 — YHCIIO YBETMYHBAIONINX 3BCHBEB.
B Hamem ciyuae:
Ax=(32+22+4)— (1 +17) =40 mm.
B ciyuae HeBLINONHEHHA ypaBHeHUA (5.1) HOMUHAJIBHBIE Pa3Mepbl IIOOBIX
3BEHBCB M3MEHSIOTCA.

5.2. Onpenenenne K03 PHIHEHTa TOUHOCTH PA3MEPHOIT el

Kosdpuument Tounocrn:
U1 METO/la MAKCHMY M—MHMHEMYM

K
Ty Z Tse
Uy = > G.2)

jueuss.

=)
A1l TEOPETHKO-BEPOSTHOCTHOTO METOA

I3
2 2 2
T3t =Y T )

p =

= 5 (53)
PG
=
e TA — JAOTYCK 3aMBIKAIOIIET0 3BEHA, MKM; T,,,,, — HOIyCKH 3B€HBEB C M3BECTHbI-
MH OTKROHEHMAMH, MKM; k — UHCITO H3BECTHBIX 3BEHEEB; juews — EAMHMIIBI IOTYCKA
?WMB C HEM3BECTHBIMH OTK/IOHEHHAMH, MKM (Tabt. 1. npunoxerus 1); 77 — ko-
bep =1, ecym yposen 6paxa mpu c6opke 0,27 %).

B hawem cryuae:

A4 MeToAa MAKCHMYM—MHEHHMYM
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[image: image50.jpg]TR u . N
200 71,56+0,73+ 0,54+ 1,08

400-120

7165

U1 TEOPETHKO-BEPOATHOCTHONO METO/Ia

Ap) =

5.3. Haznauenne CTaHJaPTHLIX OTKJIOHEHHI HA BCe COCTABASIOIIHE
3BeHbA, KPOMe KOppPeKTHpYIomero

'YCTaHOBHM KBAMTET TOYHOCTH COCTABJIAONIMX 3BeHLEB. B Haluem ciryuae:

IUIS TEOPETHKO-BEPOATHOCTHOrO METOMA dag) = 180, uTo cooTeTcTByeT
12-my xBanurery (Tabn. 2 npunokenus 2), rae k = 160 (pexomenmyercs 6path
MEHbILIeE CTAHAAPTHOE 3HAUCHHE a);

U1 METONA MAKCHMYM—MHHUMYM Ay = 65,6, uTo cootserctayet 10-My
xsanurety (tabn. 2 npuioxenus 2), rae k = 64.

B KauecTBe KOPPEKTHPYIOWIEro BBIGUpaeTcA moGoe 3BEHO: pU dp > @ —
TEXHONIOTHYECKH HauGoliee CIOKHOE 10 U3TOTOBJICHHIO; NIPH da < & — TEXHOJIO-
rudecku HauGosee npoctoe (BTy/iKa H T.IL). EC/IM B lenH HMeeTCA MpOKIIajka,
TO KOPPEKTHpYIOUIMM 3BEHOM Jyumie BhiGpats ee. Ilpumem B KauecTBe
KOPPEKTHPYIOMIEr0 38eHa MPOKIANKY As = Arop.

O6br4HO TIPUHUMAIOTCA CNEMYIOLIHE OTKIOHEHHA:

JU1s OXBATEIBAEMBIX PasMepoB (Tuna “an”) — h;

U1 OXBATHIBAIONIMX Pa3MepoB (THMa “oTepcThe”) — H;

s mpoduX (BHICOTA YCTYNa, MEXLEHTPOBBIE PACCTOAHHA H T.11.) — J, js.

H3noxenHoe npeicTaBuM B Buje Tabnui 5.1 1 5.2,

Tabmuua 5.1

XapaKTepHCTHKH 3BEHBEB Pa3MEPHOIi LeH NpH pacyeTe
TEOPETHKO-BEPOATHOCTHBIM METOZIOM

Paswep Jomyck | Bepxnee otkio- | Hikaee otio- | Cpesee oTkio-
Tigp), MKM| Henue ESy,), MkM | Herne Ely,), MkM | Herne ECy,), MKM
3amvixarowyee 36eno
4,=40+0.2 [ 400 ] +200 [ -200 ] 0
Veenuuusaioujue 36envst
A1 = 32h12(025) 250 0 -250 - 125
4,=22.917 120 0 - 120 - 60
3= 4js12(£0,06) | 120 +60 — 60 0
Vmenbmalowue 36EHbA
As=1 Koppexmupyiouee 36e1o
As= 17Th12(_o18) 180 0 —180 | -90
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[image: image51.jpg]Tabmuua 5.2
XapaKTepHCTHKH 3BEHBEB PAa3MEPHOM eI PK pacveTe METOI0M
MAKCHMYM-MHHHMYM

Jonyck | Bepxuee otxnone-| Hipkiee otkio- | Cpenpee oTI0-
Ty MM | nme ESy,, MKM | Herne Ely,y, MKM | Hetine ECy,), MKM
3L1Mblkalalqee 36eH0
[ 400 ] +200 [ -200 7 0
Vxenuvueamwue 36eHbA
100 0 - 100 =50
120 0 - 120 - 60
48 +24 -24 0
YMenbmaromue 36EHbA
Koppexmupyioujee 36eno
70 [ 0 [ ~170 | ~35

5.4. Onpenenenne 0MycKka, CpPeHEro M NpeXeJbHBIX OTKJIOHEHHI
KOPPEKTHPYIOIEro 3BeHa

OnpenenuM OMYCK KOPPEKTHPYIOLIEro 3BEHA:
JUTA TEOPETHKO-BEPOATHOCTHOTO METOAA

m-2
Tty =y T8)* 1 = 2T (5.4)

I MeTola MAaKCHMYM—MHUHHUMYM
m=2

Tropiuy =Ta = 2145 (5.5
i=1

rie T; — JOTYyCKH COCTABIIAIOIMX 3BeHbeB (Tabn. 5.1 1 5.2).

B pesynetate pacuera nomyqum:

Ty = Tacpy = /4007 1% (2507 +1207 +120% +180%) = 190 micw;

T pty = Tagay =400 = (100 + 120 + 48+ 70) = 62 MkMm.

Cpennee OTKIOHEHUE KOPPEKTHPYIOILIETO 3BeHa ONpe/IeNieM H3 yPaBHEHHA

n m=1
Eg,'= ZEC,” - ECyy (5.6)

n+l

=]
rae ECy, u ECjy, — Cpefiye OTKIOHEHHS YBETHUMBAIOIUX M yMEHBIIAIOMIIX
3BeHbe (Tabu. 5.1, 5.2).

M3 ypasHenus (5.6) BbIAETHM KOPPEKTHPYIOIIEE 3BEHO.
Toraa s yMEHBIIAIOMEr0 KOPPEKTHPYIOIIET0 3BeHa

L3 m-2
ECup = 2 ECy, = 2,ECy, = ECy, 6D
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[image: image52.jpg]a /U1 yBETHHHBAIONIEro KOPPEKTHPYIOLIETo 3BeHa
n m-2
EC, = BC, =Y BCuu% 3 ECy, - (5.8)
= il
B mauiem ciiyuae KOPPEKTHPYIOLIEE 3BEHO — YMEHBIIAIOMIEE, TOTAA 10 Bbi-
paxenwo (5.7) noxyunm:
15l TEOPETHKO-BEPOATHOCTHOrO METOAA
ECyupp) = ECypy= (= 125) + (- 60) + 0) — (=90) — 0 = —95 mMkm;
S METO/1a MAaKCHMY M—MHHIMYM
ECyoptry = EC = (= 50) + (=60) +0) — (=35) - 0 =~ 75 mxm.
OnpeniensieM npe/IeHbREIE OTKIOHEHHA KOPPEKTHPYIOMIETO 3BEHA:
ESeop= ECuap + Trop!2; (5.9)
Eliop= ECeop— Teopl 2. (5.10)
B Hamem crydae: .
/LIS TEOPETHKO-BEPOATHOCTHONO METOA. i
ESvopp = ESypy =—95 +190/2 = 0 mrm; !
Elopip) = Elypy = —95 ~190/2 = ~190 mim;
U1 METOJIa MAKCHMYM—MHHHMYM
ESvop = ESspy=~T75+62/2 = —44 mxcn;
Elop = Elyy = =75-62/2 = ~ 106 MKkM.
KoppexTupyiotiiee 38eHO 3aiHIeM Tak:
U1 TEOPETHKO-BEPOATHOCTHOrO MeToaa — 1 g,19 MM;

1715l METOJIA MAKCUMYM—MHUHHUMYM — 1 :z'mMM.

5.5 [lposenenne NPOBEPKH NPABHILHOCTA pacyeTa (o6paTHasn 3axaqa)

TlpoBepky NpaBUIBHOCTH PAcUeTa NPOBOMM IO BHIPAKEHUAM:
NS TEOPETHKO-BEPOATHOCTHOTO METOAA

n m-1 m=1
ESy =Y ESyaiy = 2, Elyuipy =05 (X Tigp ~Ta)s .11
i=1 n+l =1
. et e
Ely = 3 Elyuy = L ESipuipy +05- (L Tuipy = Ta)s 5.12)
=1 el =1
A METOAa MAKCHMYM—~MHHHMYM
n m-1
ESy = 3 ESputay = 2 Elyuias G.13)
i=1 n+l
ln m-1
El, = Elyy,y — O ESpui - (5.14)
i=l n+l

HTorossiii pe3ynsTar:
sl TEOPETHKO-BEPOATHOCTHOIO METONIA
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[image: image53.jpg]ESA=[0+0+60] —[(=190)+(-180)]-0,5-[(250+ 120+ 120+ 190+ [80) ~ 400] =

MKM;

E,A io[(()—250)+(—120)+(—60)]-[0+0]+05-[(750+ 120+ 120+ 190 + 180)—400] =
200 MK,

ISl METONIA MAKCHMYM—MHUHHMYM
ESy=[0+0+241-[(=106) + (=T0)] = +200 mxws;
Ely = [(=100) + (= 120) + (=24)] - [(-44) + 0] = — 200 mxcm.

PacyeT BBITIOJIHEH BEPHO, TaK KaK MOJY4€HHbIE Npe/e/ibHbIC OTKIOHeHHA
mmuka!omero 3BCHA COBNANAIOT C HCXOAHBIMU (38)13HHHMH).

5.6 Onpenenenne Ko3dpuUHEHTa pacIHPEHHS MOTel 1OMYCKOB

KoddpHuuenT pacumpenns noseit 10IyCcKkoB onpesensieM no ¢popmyse
7= ang/ as00 - (5.15)
DaKTHYECKOS 3HAYCHHE!

7=160/64=25.

Bbi600. TipuMeHeHH e TeOPETHKO-BEPOATHOCTHOIO METO/A PacyeTa fo3so-
NIAET YBENHUHTE JOMYCKH B 2,5 Pa3a MO CPABHEHHIO C METOOM MAKCHMyM —
MHHEMYM, 4TO SKOHOMHHYECKH BBITO/IHO.

Bapuanmei 3a0anuii 0na Kypcoeoii pabomst no meme 5

s cGOpOUHOIM eMHHIb CENbCKOXO3AACTBEHHON MAUIMHE, MPENCTaB-
NeHHol Ha uepTexax 1-10 (mpunoxenne 2), B COOTBETCTBHH C 3aJaHHEIM Ba-
pranToM (Tabn. 5.3 u 5.4) npoBecTH pacyer yKa3aHHOI Pa3MepHOi LemH Teo-
PETHKO-BEPOATHOCTHBIM METOZIOM .

Tabnuua 5.3

ITepsas uu¢pa BapuanTa
MapaMete 5T {33456 7809
Homep veprexa 1 {2{3(4(5]6 7 8 9 10
Tabmuua 5.4

I
M ST 1 ]2]3[4]5]6] 71809

[3ambikaro
Eoaa Ba|Ba|Ta|MHa|Ea |Xa| Ma | Ka | Ty | Ma
-

Crynenrei, obyuatomuecs no cnenuansHocTH «TexHudeckoe o6CTyXHBaHHE H e-
MOHT Mamun B ATTK», BHIIOAHSIOT pacyer IBYMS METONAMH.
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[image: image54.jpg]6. HOPMHPOBAHHE TOYHOCTHBIX ITAPAMETPOB
CITOKHBIX ITAP

6.1. Pe3pboBBie coenuuenus
6.2. 11lnonouHEIe COeAMHEHUs §
6.3. LLlnHuessle coeNMHEHAA

Knouesvie cnosa
1liar peasGet
Cpe/inii, Hapy)XHBIIA 1 BHYTPCHHUI JHaMeTp pe3sosr
Krace TouHOCTH pe3pObl
1l{npuHa WNOHKY, Na3a Baja M na3a BTy/IKH
Cepus LIMLEBOrO COCMHEHHA
But LeHTPHPOBAHHS ULTHLEBOTO COCAMHEHHA
BryTpeHHnH, HapYKHBI IMaMeTp H IUHPHHA LUIMIA B HUTHIEBOM COSIHHEHHH

6.1. Pe3nGoBbie coeMHEHHS

Pe3bGoBbIE COCAMHEHHS IHPOKO MPUMEHSIOTCS B COBPEMEHHOM TEXHHKE,
0cOBEHHO B MAIIMHOCTPOCHHH. B3aumo3ameHAeMoCTb pe3sb ocymecTBIseTes
Ha 6a3e CTaHIapTOB, YCTAHABNMBAKOWIMX /I KAKIOrO THNA Pe3bObl mpodmy,
JAMaMETPhbl W WIard, HOMHHA/IbHBIE 3HAYEHHS OCHOBHBIX Pa3sMEpOB, NOIMYCKH H
TIpe/IeNbHbIE OTKIOHEHHMA OCHOBHBIX PAa3MEPHEIX NMapaMeTpoB i 0003HAYeHHs
pesn6. Pe3bObl GLIBAFOT CIEAYIOMMX BHAOB: METPHUECKAs, TParelHuIanhHas,
TpyOHas (kOHMYecKas M LWIMHApHYecKas), yHubHLEpoBaHHas (I0iiMOBas
pessba MCO) u cnenuansHoro HasHauenus. HanGonee pacnpoctpaneHHOH 1
TIPOCTOI! B H3TOTOBJIEHHH CUHMTAETCA METpHUECKas pe3sba.

OcHoBHble napameTps! MeTpHueckoil pess6sl mo I'OCT 24105-81 cre-
nyroutme (puc. 6.1):

d(D) - sapyxHbiit inameTp pe3n6bl GonTa (raitku);
d, (D)) - BHyTpeHHHIi 1uaMeTp pe3bbbi Gonra (raiikn);
dy (D2) — cpenuuii maMeTp pe3sbbl Gonra (Taitku),

P — [ar pe3s0bl;

a — yroin npoduns pessosl.

Jlns HamGoree 4acTO MCTIONB3YeMBIX METPHUECKHX pe3sd — ¢ 3a30poM —
YCTaHOBJIEHBI ClEMYIOLIHE PAALI OCHOBHBIX OTKJIOHEHHI: yis pe3bb Goros —
h, g.f, e, d; ana pe3s6 raek — H, G, F, E (puc. 6.2).

BesiHuHHbI JIOMYCKOB IMAMETPOB PE3n0hl ONPENENIAIOTCA CTTICHAMH TOY-
HOCTH, KOTOpbl€ HOPMHUPYIOTCA OT 2-if 10 10-i.

Jlns MeTpuyeckoii pe3sObl 3a1a10TCS JOMYCKH HA CIIE/YIOLIMe JIeMEHTBI:
HapyXHblii nuametp Gonta Ty, BHYTpeHHUlt quamerp raiiku Tp;, CpeaHuit aua-
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[image: image55.jpg]merp 6orra Ty u radiku Tpy. Jlomyck Ha cpenuuit AMaMeTp KOMIEHCHPYeT Mo-
[HOCTH H3TOTOBJICHHA CAMOTO IAMeTPa, MIara | YTJia MpoQuits pespon:

Tar o1 = Tap2) + 1,732-AP +0,36-P-Acx/ 2, (6.1)

rae T'e2 02 — AONYCK HA COGCTBEHHO CpeIHMit MameTp, MKkM; AP — morpem-
HOCTh Iara, MKM; A¢r/2 — NOTPENIHOCTS NOMOBHHBI YA NPOGHIIS, MHH.
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Puc. 6.1. ITpoghunt u ocHosHvie napamempbi Mempuyeckol pe3bbol

mmlﬂ(ﬂ

[ 0
nk
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¥ 3
A a

Puc. 6.2. OcnogHbie ominonenus 018 60Amoe u 2aex
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[image: image56.jpg]IpuMep nonHoro 06o3HaueHNs pe3bObi:
Juis 6onta M20 x1 LH-7g 6g—15;
Jquist ratikn M20 X1 LH-5H6H-15;

i coenunenus M 20x 1L, m—15
g6

Pacundpyem: pesnba MeTpHueckas ¢ HOMMHAIBHBIM (T.¢. C HApYXKHBIM)
muametpoM 20 MM, wiar pe3sOsi — 1 MM, pe3sba sieBas, moje A0Mycka IR CPel-
Hero Jnametpa y bonra — 7g, a y raifiku — 5SH, none nomycka Ha HapyKHbii
nauametp Gonta — 6g, Ha BHYTPEHHHI AnMaMeTp raiiku — 6H, JUMHa CBUHUKBA-
HHA OTJIMYAETCA OT HOPMATBHON H paBHa 15 MM.

Paccmompum memoouxy pewenua 3adauu Ha npumepe. OCHOBHEIE Ma-
PpameTphi pe3bGOBOTO CoSMAEHNA NPe/ICTaBaeH ! B Tabmuie 6.1.

Tabnuna 6.1
Hcxoubie nannsie
Tapametp OBosnavenue
Pesnba M24
IHar pe3sGst Kpynasrit
Toste nomycka cpeaHero AMaMeTpa raitku 6H
Tlone nomycka cpenuero nuametpa Gonra 6g
Tlone nonycka BHYTPEHHEro JHaMeTpa raiku 6H
Tlone somycka Hapy»KHOro AuameTpa 6osta 68
Pewenne

6.1.1. YcnoBHOe 0603HaueHHE IO HCXOAHBIM AAHHBIM 3allHIIEM TaK:

M2466—H — pe3sba METPHUECKAs C HAPYKHBIM [UAMETPOM 24 MM, IAr pesb-
8

OBt KpynHbIA — 3 MM (Tab1. 6.2), pe3sba npasad, NOJE TOTYCKA JUIA CPEHErO
nmamerpa y 6onta 6g, a y raiiku — 6H, none fomycka Ha HapyXHbil JMameTp
Gonta — 6g, Ha BHYTpeHHUH AnameTp raiiku ~ 6H, w1HHa CBURYMBARKA HOD-
MaTbHast.

6.1.2. OnpenenseM pa3smMepsl AHAMETPOB H MPEAENBHBIE OTKIOHEHHS Pesb-
651 Gonra ¥ raiika no tabmiuam 6.3 u 6.4 (FOCT 16093-81 u TOCT 24705-
81).
- 0,048

Hapysxusiit quametp Gonra d =24~ 0423 MM

1709 yu,

Cpenunit tuamerp 6onra d, = 22,05 o2 MM
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[image: image57.jpg]BHyTpeHRHil tuameTp Gonta dy = 20,752 mm.
HapyxHsiii IuameTp raiiku D = 24 MM.

Cpeunit uametp raiiku D, =22,051% %% mu
BiyTpenunit amametp raikn D, = 20,752% %% mm.

DcKku3 IPOQMIA C YKAa3aHHEM /IEMEHTOB Pe3bObl MPHBEJIEH Ha PUCYHKe
6.1. Ha HeM e caMOCTOSTe/BHO HY)KHO YKa3aTh YHC/IOBBIC 3HAUSHHS.

6.1.3. Tlo MOTy4eHHBIM JaHHBIM B YCIIOBHOM MAacmTabe MOCTPOHM CXEMBL
pACTIONIO)KERKs TIONeH NOIYCKOB IMaMeTPoB Pe3bGOBOro coemuHeHus (pHc.
6.3).

Nomunanstsrd npogurs

.~
N
N~ NS
NN
S Ny
N
| MR
fatra g ) An
=
2
IR 3
SR F s oy
S sf @ SR
A P N \ AN

Puc. 6.3. Cxema pacnonodicenus noneii 0onyckoe pesvfoeozo coedunenus”

—_—

* Tpu sunonseruy sanasus Tpebyetca HapHCOBATS, AAHHYIO CXEMY C YKA3SHHEM n0-
TY4CHHEIX 3HAUCHHH.
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[image: image58.jpg]Pe3p6a MeTpHUecKast ¢ KPYITHBIM IaroM.
Juamerps # warn, MM (MCO 261, TOCT 8724-81)

Tabmuua 6.2

HapyxHbli nuametp HapyxHbiit nuamerp
pessGil d ans pana Whar pess6ut d s pana Lt
I-ro | 2-r0 | 3-ro Pessbiil 1-ro 2-ro 3-ro et
2 - - 04 8 - 9 1,25
25 22 - 0,45 10 - (1) 15
- = 0,5 12 1 - 1,75
- 35 - (0,6) 16 14 1 2
4 - = 0.7 20 18 22 2,5
- 45 - | ©75° 24 27 - 3
S = = 0.8 30 33 = 35
6 - 7 1 36 39 - 4
Tabnuua 6.3
Pa3MepsI CpesHEro ¥ BHYTPEHHErO IHaMETPOB METPHYECKHX
pe3sb, MM (MCO 724, TOCT 24705-81, TOCT 24706-81)
JlnameTpsi pe3sbbt Jlnamerpbi pe3bOsl
1llar (GonTa ¥ raiku) lar (6ornTa u raiiku)
pesbObl | cpemumit | BHyTpennmii | Pe3bObl | cpeannii Aua- | BHYTpeHHH
P JMameTp JMameTp P MeTp nuaMeTp
dy (Dy) di (Dy) d> (D2) di (Dy)
04, |d—1+0740] d—1+0567 | 125 |d-1+0,188 | d-2+0,647
0,45 |d—1+0,708| d—1+0,513 1,5 d-1+0026 | d-2+0376
05 [d-1+0,675| d-1+0459 | 1,75 |[d-2+0863 | d-2+0,106
0,6 |d-1+0,610| d—1+0,350 2 d-2+0,701 d-3+0,835
0,7 |d-1+0,545 d-1+0,242 2,5 d-2+0376 | d-3+0,294
0,75 |d-1+40513] d-1+0188 | 3 |4-2+0051 | d-4+0752
0,8 |d-1+0,480| d-1+0,134 3.5 d-3+0727 d—4+0211
1 d-1+0350| d-2+0917 4 d-3+0402 | d-5+0,670

* JlnameTp pe3bGhbl NPHMEHSTS He XENATEIEHO.
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[image: image59.jpg]Tab6nuua 6.4
Tlons pomyckos MeTpuueckoii pean6sl. IIpe/ie/bHbIEC OTKIOHEHHS
(MCO 965, TOCT 16093-81)

651 Gonrra
rf HoMmuHasbHbIi %H:Mm Pe_|3j LAk i
Ular | yuamerp pess6u d, CpeMHHR &y HapyKHb
pe3sObl MM Huwxiue OTKIIOREHNA ei 1A HOJIel A0MyCKOB AHa-
P, MM METpPOB , MKM
Capime Jo 4h 6h 8h 4h 6h 8h
56 11,2 =71 -112 | -180

10 | 112 | 224 | 75 | -118 | —190 | -112 | -180 | —280
224 | 450 | g0 | -125 | —200

56 11,2 =75 | -118 | -190

L35 12 | 24 | 85 | a3 | 212

-132 | =212 | 335

56 | 112 | -85 | -132 | 212
L5 2 | 244 | 90 | -140 | —po4 | 7150 | 7236 | 375

15 224 45,0 -95 | —I50 | -236 | 150 | 236 | -375

1,75 11,2 224 -95 | -150 | 236 | -170 | —265 | —425

112 224 | -100 | -160 | -250
20 | 24 450 | 106 | 170 | —26s | 7180 | 280 | 450

2,5 112 224 —-106 | -170 | -265 | -212 | —235 | -530

30 224 45,0 —125 | =200 | -315 | -236 | -375 | 600

35 224 45,0 132 | 212 | -335 | —265 | —425 | —670

4,0 224 45,0 —-140 | —224 | 335 | -300 | —475 | -750

HunkHee OTK/IOHEHHE BHYTPEHHEro IMameTpa 60Ta He HOPMUpYETCS.

™ Bepxnee orionenue cex JIMaMeTpoB HapyskHol pe3sbrt (GonTos) ms moned xo-
MYCKOB C OCHOBHBIM OTKJIOHEHHEM h DaBHbI HYJIO.
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[image: image60.jpg]Tponomxenne Tabnuusl 6.4

Muamerp pe3s6sI Gosrra
BH, e-
Yo | Hourpmmensi cpeauuii dp HapyXHblH d Hufi‘ip i
Ppesblbl nyamerp pessGut OTKIIOHEHHSA, MKM
P, mm d, mm es | e | es | e | es
JUna noneii IOMyCKOB IMAMETPOB
Csrime Jlo 6g.82 | 62 | 8g | 62,82 | 6g | 8¢g | 688¢
56 11,2 -138/-206
1,0 11,2 24 -26 |-144|-216] -26 |-206|-306] -26
24 450 -151|-226
56 11,2 -146|-218
1,25 112 24 -28 _160|-240 -28 |-240(-363| -28
5.6 11,2 _164|-244
15 11,2 22,4 -32 |-172{-256] -32 =263 —407| -32
24 | 450 -182)-268
1,75 11,2 224 34 |-184|-270| -34 |-299/-459| -34
11,2 224 -198|-288
20 T as0 ] 38 |08 a0s| 38 [318|488 38
2.5 11,2 224 —42  |-212|-307| 42 |-377|-572] -42
3.0 224 45,0 48 |-248|-363| 48 |-423|-648] 48
35 224 45,0 —53 |-265(-388 -53 |478|-729| -53
4,0 224 45,0 —60 |-284{—415] 60 |-535|-810] -60
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[image: image61.jpg]Tlpogomxkenne Tabnuus 6.4
Jlnametp pe3sObI raiku.

HomuHanbsHbi —
Lllar e cpeaumii D; [ suyrpennnit D;
pe;LGH 35651 d, MM Bepxuue oTkioHeHus ES (MkM)
P, MM pe ’ JU1s Tojie#i A0MyCKOB IHAMETPOB

Ceoime | Jlo 4H | SH 6H | TH 5H | 6H | TH
56 11,2 +95 | +118 | +150 | +190
1,0 11,2 22,4 | +100 | +125 | +160 | +200 | +190 | +236 | +300
224 450 | +106 | +132 | +170 | +212
5.6 11,2 [ 4100 | +125 | +160 | +200
11,2 22,4 | +112 | +140 | +180 | +224 | +212 | +365 | +335
56 11,2 | +112 | +140 | +180 | +224
15 11,2 22,4 [ +118 | +150 | +190 | +236
224 | 450 [+125 | +160 [ +200 | +250 | +236 | +300 | +375
1,75 11,2 224 | +125 | +160 | +200 | +250
0 | 112 | 224 [+132[+170 [+212 [ 4265 +265 | +335 | 425
i 224 45,0 [ +140 | +180 | +224 | +280 | +300 | +375 | +475
25 11,2 22,4 | +140 | +180 | +224 | +280 | +855 | +450 | +560
30 224 45,0 | +170 | 4212 | +265 | +335 | +400 | +500 | +630
35 224 45,0 | +160 | +224 | +280 | +355 | +450 | +560 | +710
4() 224 45,0 | +190 | 4236 | +300 | +375 | +475 | +600 | +750
Bepxnec OTKJIOHEHHE HapY)KHOTO MamMeTpa D raiiku He HOPMHpYeTCA.
** Hinkuute otcnonenus cpenuero D), BHyTpenHero D 1 HapyxHOro D iuamMeTpoB
raiiku s noneii noryckos 4H, 5H, 6H, TH paBHBI HYIIO.

125
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[image: image62.jpg]Iponomkenue Tabmunp! 6.4

JlnameTp pe3pObl raitku
. napy
i HoMuHanbHbIi cpenuuii D, BHyTpenHuit Dy |y p
ar
Pe3bobl AuaMETp pe3sOet OTKIOHEHAS, MKM
d, mm
P, mm g [ B [ B [ ES El
JLnst nonei AOMycKOB AMaMETPOB
Cosme| Jlo |6G,7G]| 6G | 1G | 6G,7G | 6G | 1G [6G.1G|
56 | 112 +176 [+216
1,0 11,2 224 +26 | +186|+226| +26 |+262/4326| +26
224 | 450 +196 [+238
56 | 112 +188]+228
L25 | o | a0 | 428 |ao08|4252| +28 |+293[4363) +28
56 | 112 +212]+256
15 | 112 | 224 | +32 |+222(+268 +32 [+332|4407| +32
224 | 450 4232|4282
1,75 | 112 | 224 | +34 [+234[+284] +34 [+369+459] +34
112 | 224 +250 | +303
20 | o4 | as0 | 438 |4262(+318| +38 (+413(+513[ 438 |
25 | 112 | 224 | +42 [+266[+322 +42 |+492]46m] 442
30 | 224 | 450 | +48 |+313[+383[ +48 |+548]4678] +48
35 | 224 | 450 | 453 [4333[4408] 453 |4613|4763] +53
40 | 224 | 450 | +60 |+360|+435| +60 |+660]4810] +60
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[image: image63.jpg]Bapuanms! 3adanuii 018 Kypcogoii paboms: no meme 6.1

HcxoaHbie JaHHbIE [UIS BHIIONHEHMA PabOTHl MpHBe/eHb! B Tabmunax 6.5
n6.6.
Ta6nuua 6.5

Tlepsas mndpa BapuanTa

Uapawety 5T 1 1213145678109

Tilar pessoni v | 1,0 | 1,5 [ 2,0° [xpyn] 1,0 | 1,5 | 2,0° Jspyn] 1,5 | 1.0
dy, | 4h| 6h| 4g | 6g | Be | 8k | 4h | 6g | 4h | 6h

Tome | d | 4h| 6h| 4g | 62 | 8¢ | 8h | 4h | 6g | 4h | 6k

nonycka | D, | 4H| 7G| SH | 6H | 7TH | 7G | 4H | 5H | 6G | 6G

Dy | SH| 7G| 5H | 7H | 7TH | 7G | 5H | 6H | 6G | 6G

Jinst pe3sObt M12, M 14 npuuste war 1,75 Mm (cM. Tabu. 6.6)

Tabnuua 6.6

Bropas uudpa BapuanTa
rmpa“"”0123456789

Pe3pba M12|MI14|M16 [M18|M20| M22 | M24 | M27 | M30 | M33

6.2. llInonounbIe coennHeHus

L1INOHOYHBIEC COGMHEHWs YAllle BCETrO MPHUMEHSIOT UL Nepeadn KpyTa-
Wer0 MOMEHTA B PA3bEMHBIX HEMNOABIDKHBIX FUTMHAPHIECKHX COSMMHEHMX JUIA
3aKpenIeHHs Ha Banax 3y6uaThix Kosec, My(T, IMCKOB, INKHBOB H T.IL., PeXe — B
KauecTRe HANpaB/LIOUMX. Yalle BCErO MCMOMB3YIOTCA NPH3MATHYECKHE H Cer-
MEHTHBIe WNOHKH. DTH COeWHEHHs UIHPOKO PacnpoCTpaHers! Garojaps mpo-
cToTe, ynobeTBy pasbopku-cOOpku H HU3KOM crommocTH. IlIpH peMaHTe H3HO-
UWEHHAs MMOHKA JIErKO 3AMEHAETCA Ha HOBYIO. BCe pasMepel Ka IIOHOUHbIE CO-
CIMHEHYs CTaHJAPTH30BAHb! H €IMHBI U1 GOJIBLIAHCTBA CTPaH MHpA.

K HenioctaTkaM MOXHO OTHecTH ocniaGneHye Bana M CTYNHIB! NA3AMH, KOH-
UCHTpamiO HANpsDKEHHIl B 30HE LUTIOHOMHON KAHABKH (CHIDKACT YCTANOCTHYIO
TIPOYHOCTh Bana), CHIKEHUE NPOYHOCTH COSAWHEHHs (KAK MPABHNO, HIKE MpPOY-
HOCTH Bana M CTYMHLLY), HU3KYIO TOYHOCTh LIEHTPUPOBAHHS (0COBEHHO TIPH TIpH-
MEHCHNK epeX0/IHBIX NOCATIOK H NI0CAZIOK ¢ 3a30pom). HenocraTkoM mpHsmatie-
CKUX WIMOHOK ABNIAETCA HEMONHAs B3AHMO3AMEHsEMOCTB, T.¢. HEOGXOMMMOCTS NPH-
TOHKN Wi mosGopa NINOHKA MO Maly, YTO OIPAHIMMBAET WX NpUMEHEHHe B
Macconom mpomsojicTBe. [IPHIOHKOH CTPEMATCA OGECTIEUHTS YCTOHUHBOE TIONO-
KEHHe MMOHKH B NA3aX, TAK Kak TEPEKOC UINOHKH 3HAYUTENBHO ocnabnAeT coem-
Helitte. CermeNTHAA IUNIOHKA C TTyGOKMM TIA30M B 3TOM OTHOUICHHH HMEET Tpe-
HMynecrso niepe NpH3MaTHHecKoH. Ee MpHMEHAIOT B MacCOBOM NPOM3BOACTBE.
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[image: image64.jpg]Paccmompum memoouxy pewtenun 3adauu na npumepe. 1lnoHouHoe co-
€[IMHERHAE C TIPU3MaTHIECKOH WIMOHKOM CTy)XUT 1A NepeadH KPyTAIIEro Mo-
MEHTA C BaNa IMaMeTpoM d Ha BTYJKY, MCXO/HbIC JAHHEIE NPUBENCHB B Ta6-
nuue 6.7.

Ta6nuua 6.7
Hcxonmbie nannbie
IMapamerp 3HaueHHe
JuameTp Bana d 45 MM
Bua coeuHeHus HOpMajibHOE
Venosus paboTsl Bosblune Harpy3Ku
Tun WNOHKH Tpu3MaTHIecKas
Pewenue

6.2.1. BriOHpaemM HOMHHAILHBIE pa3MeEPHI IIMOHKH M Ma30B Mo/ Hee. B 3a-
BHUCHMOCTH OT [aMeTpa Bana, no Tabmuue 6.8, N NpU3MATHYECKOH HINOHKY
(15 cermeHTHOM — 1o Tabmuue 6.9) HAXOAUM: IUHPUHY WNOHKK — b = 14 MM;
BBICOTY LITIOHKY — h = 9 MM; JuTuHY WnokHkH — [ = 36 MM; riyOusy nasa Ha Ba-
sy £y = 5,5 MM; riTyGHHY nasa BO BTYJIKE £ = 3,8 MM.

6.2.2. Mo Tabnuue 6.11 pns coenunenuii ¢ CONLIIMMY HArpy3KaMu KMeeM I1o-

+0,046
H8
cajKy B COGAMHEHUH BA-BTYJIKa 6455 el
+0,043
b _o,
> ~ dy=1
- -o0021 | +o021
= 1 =
- 0,043
&
- -0 |+
o | g -0,043
d,
3 0

Puc. 6.4. Ocnoenvie pasmepsl wnonoynozo  Puc. 6.5. Cxema pacnonoxcenus
coedunenus nonell QONYCcKO8 CoeOUHEHUS

UUPUHA WNOHKU-UUPUNG NA3A
BANA~WUPUHA NA3A BMYNKU
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[image: image65.jpg]6.2.2. BriGupaeM mons NOMYCKOB CONPSXKEHHA HINOHKa-TIa3 Bala—fia3
pry’KH. Jis HOpMabHOro BHAA COeAHHeHuH Mo Tabnuue 6.10 HaxoxuM:

MUpPHHY HIMOHKH — 14h9(_0043);

mUpHHY nasa Ha sany — 14N9(_o043);

mMpHHY Na3a BO BTyake — 14J,9(10,021).

6.2.3. HasHavaem [OMyCKH Ha Apyrue pasMepsl coeaunenus. [To Tabmne
6.12 1A IPH3MATHYECKOH U CETMEHTHOMH IINOHOK HAXOMHM:

BBICOTY IIMOHKH — 9h11(0,11);

ryGHHY na3a Ha BaJy — f;

57 ;.

ry6uHy nasa Bo BTYIKE - 1, = 3,8"7 Mm;
JUTHHY IINOHKH — 36114(_062);

anuHy nasa Bana— 36H15(™).
Vcrnosroe 0603HAYEHHE MINOHKHA:

IlTnonka 14x9x36 TOCT 23360-78.
HIS(M)
14 19 Cei) )
3 I pars)
e 7 /
§o3
3 144 o
§ 3.l
- R P 5 6. V————
H8(""™)
24 5em NN
14% /i ceoenmuas wnonse

N -

Puc. 6.6. Coopouneiii yepmedic coedunenust
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[image: image66.jpg]Tabnuua 6.8
OCHOBHBIE PasMepH! coeJHeHHH ¢ IPH3MaTHIECKUMH IOHKAMH, MM
(MCO/R 773-2969, TOCT 2336078, FOCT 8790-79)

Pa3Meph! WIOHOK TybuHa nasza
Aluametp sana TilupuHa ¥ BEICOTA Jomna [ Ha Bajly | BO BTYJIKe
Ceoiie | Jlo bxh oT 10 17 b
[ 2x2 6 20 1,2 1,0
8 10 3x3 6 36 1.8 14
10 12 4x4 8 45 25 1.8
2 17 5x5 10 56 30 23
17 22 66 14 70 35 2,8
22 30 8x7 18 90 4,0 33
30 38 10x8 22 110 50 3.3
38 44 12x8 28 140 5.0 33
44 50 14x9 36 160 55 38
50 58 16x10 45 180 [ 6.0 43
58 65 18x11 50 200 7.0 44
Tabnuua 6.9
OcHopupre pmuc%u COC/IMHEHHIA C CErMERTHEIMH ITIOBKAMH, MM
(MCO 3912-1977, TOCT 24071-80)

Jlnamerp Bana ILupuea, BEICOTA Tnybuna naja
Hcnonuenwe I | Mcnommerme I e llHaMc’l}')XumOHKH Ha Bayy { BO BTYNIKE
Coe | Jlo | Capiwe | Jlo bxiixd 4 £

[ 7 8 10 2x3,7x10 2.9 1.0
7 8 10 12 2,5%3,7x10 2,7 1.2
g 10 12 15 3x5x13 38 T4
10 2 5 18 3X6.5x16 53 1.5
12 4 18 20 4%6,5x16_ 50 1.8
14 16 20 |22 4x7,5x19 6.0 1.8
16 18 22125 5%6,5%16 45 23
18 20 25 28 5XT,5%19 5.5 23
20 | 2 28 32 5x9%x22 7.0 2,3
22 |25 32| 36 6x9x22 6,5 28"
25 28 36 40 6x10x25 75 28
28 32 BXI1x28 8,0 33
32 138 Y0 |- T0xI3x32 10,0 33
Tabnuua 6.10
PexoMeH/IyeMbie TIOMs JOMYCKOB B CONPHKEHHAX: IHPHHA WTOHKH—IIHPUHA
11433 BaNa; MIHPUHA WIOHKH—IIMPUHA 11a3a BTYIKH
THn WNOHKH B
Bua coenn- Tpuamaruyeckas CermenTHas
HEHUA TMone nonycka WHPHHBL Tlone momycka WHPHHELL
‘wnonky | nasa sana | nasa srynku | mnowky | naza pana | nasa BTynku
Tinorsoe 9 el P9 h9 P9 Py
Hopmansioe | h9 N9 J9 "9 N9 J9
Croboanoe h9 H9 D9 - - -
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[image: image67.jpg]Tabmuua 6.11

PexomenTyeMEIe MONA NOMYCKOB B COSMHHEHHH BAT-BTYJTKA

Yenous paboTet Llone romycxa Bun
OTBepCTHS Bana TIOCAIIOK
Js6; ¥6;

To4HOE LIEHTPHPOBaHHE H6 m6; nb nepexoIubie
HT 57

BosbIHe HArpy3Ku 8 X8: u8; 58 © HAaTATOM
Hé né

OceBoe TiepeMelienue HI nl © 3a30poM

MINOHOYHbIX COEMHERH I

Tabnmua 6.12

TIpesie/bHbie OTKIOHEHUs HECONPATAEMBIX Pa3MEPOB

THIT WNoHKH
Onemen- Mpusmariyeckas CermenTHas
TH Tnybunamaanym | < | — [ = [ Tny6uua nasa, npu i, MM
COCAR- | BTyJIKE, IPH h, MM E ::: E Ha Bamy BO BTYJIKE tp
Henus [ 2[Conume] Copme | 2 | & | £ [Or 14] Cebmme | Cabme|Or 14/Cabime
10 616 70 18118 o 50| A a 2037371075 75 |pol0| 10

linonka | — - — |h1l{h14|RI1|AI2| — = = = =
[Ta3 H+0.1{ +02 | +03 | — |HI5| — [ — [+0,1] +02 | +0,3 [+0,1]| +0,2

Bapuanmei 3a0anuii 018 Kypcoeoii pabomst no meme 6.2

HcxonHbIe NaHHBIE /UL BHITIONHEHHS 3a/1aHHsA NPEACTABICH! B Tab/AuAX

6.13u6.14.
Tabnuua 6.13
Tlepras uudpa Bapuanta
Mepaves 5 T7T3 73] 4 [5]6[7[8]
THn wnoHky Cer. |Ilp.| Cer. {[p.| Tlp. |Tlp. {Cer.|TIp.|Cer. Ilp.
Buz coenumenus Hopwans- | g ooe CBobo- | Hopmas- Miotiios CaoGon-
Hoe [Hoe Hoe Hoe
Venosus pabotst|  Touwoe uentpuposasue | Bonbiume Harpyskn g:::e::;
Cer. — cerMeHTHas WIOKKa; [Ip. — MpU3MaTHUeCKas WIOHKA.
Tabmaua 6.14
Bropas uudpa sapuanta
Mapawety 5T 7125456789
lnamerp sanad,mm| 7 | 9 [ 11 [ 15 | 20 | 28 [ 34 | 40 [ 45 | 52
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[image: image68.jpg]6.3. BLiGop nocaioK H onpe/ieleHHe Pa3MepoB AeTasel
NPAMOGOUHBIX MTHUEBBIX COSTUHEHHIT

" Ilmuebie COGAHHEHHA TIO CPABHEHMIO CO WINOHOYHBIMU MMEIOT Ciie-
AylOIHe NPEHMYINCCTBA: JIydlllee UEHTPUPOBAHME M COOCHOCTb ACTAllel
6GONBUIYIO POYHOCT W HAZEXKHOCTH (YTO MPH OANHAKOBBIX Pa3Mepax MO3BOMsA-
€T nepenaBath GONBIUIMI KPYTALMH MOMEHT), Gonee paBHOMepHOE pacnpesie-
JIeHHe HArpy3KH MO BHICOTE 3y0a.

B 3aBHCHMOCTH OT TPOGWIA 3y6a UUTMUEBLIE COSAMHEHUA PA3NEATIOT HA
npaMoGouHbIe, SBONBBERTHEIE H TpeyronbHeie. HanGosbiee pacnpocTpaHente
TIOMYHHITH MPAMOGOUHEIE LULTHIEBEE COSAMHEHHS C YETHRIM YHCIOM 3yGbes.
OTH COSOMHENMS NOAPA3EIIOT HA TPH IPybL. [10 SKCILTYaTalHOHHOMY HPH-
3HAKy pa3/MHaloT JIETKYIO, CPEHION H TaXeNylo cepu. CoeMHeHUs Jerkoi
CepHH HMEIOT HAUMEHBIITYIO BEICOTY U UHCNO 3y0beB W PEKOMEHAYITCA MUIA
HEMOJBIXHBIX M MATIOHATPYKEHHBIX coeauneHHil. COeIHHEHUA CPEHEH H TA-
KeJlO CepHM NpPE/HA3HAYECHbI COOTBETCTBEHHO [ULA CPEHMX M GONBLIMX Ha-
IPY30K, OHH HMeIOT GonblIyio BHICOTY 3y6heB. 1lLiMueBse coeJHHEHHS MOTYT
OBITh OJABIXHBIMH ¥ HETIONBUKHBIMH.

B mpAMOGOUHBIX ULTULEBBIX COCAUHEHHAX TPUMEHAIOT TPH OCHOBHBIX Me-
TOJA LEHTPUPOBAHHS BTYJIKH OTHOCHTEJIbHO Ba/ia, yC/IOBHA NPHMEHEHHA KOTO-
PBIX IpUBE/IEHE! B Tabnuue 6.15.

Tabnuua 6.15
Tpumenenue CHOCOG0B HEHTPUPOBAHNA ULTUUEBBIX COSTHHEHHI
Crigcod Ycnosus npumMeHeHus
IeHTPHPOBAHHS

B HEMOABIKHBIX COCAHHEHHAX. B MOIBHXHBIX COCAUHEHMAX,
IT1o Hapy)HOMY | NepenalomuX Mansiii KPyTALIMi MOMEHT DK HEBBICOKOH TOYHO-
\auameTpy «D» | CTH HEHTPHPOBaHUA (OTBEPCTHE KalHOPYETCA NPOTHKKOH, BaT —
(pesepoBannem 1 uLtidosanuem). Hanbonee 3k0HOMHYHO

Tlo BHyTpeHHe- | B MOABHXHBIX COEAMHEHHAX, NEPEAAIOLIMX KaK Manble, TaK H
My AHaMETpy GonbUIKE MOMEHTH! IPY BHICOKOH TOUHOCTH LEHTPMpOBanus (0T-

«d» BEPCTHE H LTHILB! Basla 06pabaThiBatoTca IHGOBAHHEM)
Mo wupure B COeNMHEHHAX, NEPEAIOUIMX 3HAKONEPEMEHHBIE YAAPHbIE Ha-
—. rpy3kH, GonbIIHE KPYTAUIAE MOMEHTBI, @ TAKXKE NPH PEBEPCHB-

HOM [BH)KEHHHU H HH3KOH TOYHOCTH LEHTPHPOBAHHS

TMocaaky ¥ JONYCKU 10 UEHTPHPYIOW(EMY HIEMEHTY 3HAYHTEILHO TOUHEE,
10 CPaBHEHHIO C HEUEHTPHPYIOMUMH leMeHTaMH. MHOr/a TIPHMEHAIOT LieH-
“TPHPOBAHHE [10 JIBYM 3/IEMEHTAM.

Paccmompum memoouxy pewienus 3adawu na npumepe. TlopwkHoe
MITHIEBOE COeMHEHNE 3a1aHHOMH CEpUH MMEET IIHMPpHHY OuIHia bu BH/ LIEH-
TPHPOBAHNA, YKa3aHHBIH B TaGmuue 6.16.
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[image: image69.jpg]Tabnwua 6.16
Hcxonuble faHnble

Tapametp 3HayeHue, ONMMCAHHE
TlupuHa uuHna 6 MM
Cepust COeMHERHS cpenHas
BHI LEHTPHPOBAHHA 110 BHYTPEHHEMY IHAMETDY
TOHHOCTH LIEHTPHPOBAHUA MOBbIIIEHHAA
Bun coeuHeHNs TOABHKHOE
Pewenue

6.3.1. OnpenendeM pasmepsl HUIMIEBOro coemuHenuA. ITo HaHHBIM
Tabnuupl 6.17, npu mupune 3y6a b = 7 MM, U1 JIETKOH CEPHH MONYIHM
CIe/lyIONIHe pasMepHl CoeqHHeHHns: 6X28x34 (ancno 3y6een z = 6; BHYT-
pennnii juamerp d = 28 MM; HapyxXHbiil nuameTp D = 34 MM,

6.3.2. JIomycKH ¥ MOCAAKH LEHTPHPYIOUIMX JJIEMEHTOB NPIMOTOUHBIX CO-
e[IMHeHUH NPH LUEHTPUPOBAHUH 110 «d» BbIGHpaem 1o Tabmuue 6.19 (mocagkn
HYXHO BHIGMPATh B 33BMCMMOCTH OT Xapaktepa paGoTel mapenns). Tak, ana
TOABWKHBIX COSAHHEHHH MOAXOMAT MOCAAKH ¢ TAPAHTHPOBAHHBIM 3a30POM.
PCKOMGHA}’CTC}I CcoYeTars MOJA AOMYCKOB, pacnojiOXeHHble B BEPTHKAIBHBIX
KONOHKAX.

B Hamem cryuae NOMydHM CIe/TYIOUIHE MOCATKH:

+0021 +0,035
F8| +0013

, i pasmepa «b» — @7 —| —— |.

-0020 BAMER I

- 0041

JUIA pasMepa «d» — ZZS%

6.3.3. JlomyCKM ¥ IOCAIKH /11 HELNCHTPHPYIOLIEro deMeHTa JaHHOTO
mTHOeBOro coeauHenus «D» BeiGmpaem no Tabmaue 6.21: «D» -

+0.25

@34 12
all | -o03

-047

CXeMBI pacTiONIOKEHH s TIONICH JI0MYCKOB /IEMEHTOB LUIHLEBOTO COMIHHE-
HHS IpUBE/ICHE! Ha pACYHKe 6.7.

6.3.4. BriGpanHoe nuinuesoe coeuHeHne 0603HaYaeM B COOTBETCTBHH C
TOCT 1139-80 (MCO 14-1982) cenyiouum o6pasom:
d— 6x28HT/fTx34H12/al IXTF8(f 7.
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[image: image70.jpg]Cxema ¢ 0603HAYEHHEM TI0CANOK NPAMOGOIHONO COSNMHEHMA IOKA3AHA HA PH-

cynke 6.8.
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[image: image71.jpg]Tabnuua 6.17
Pa3Meps! NPAMOTOUHBIX BUIMLEBHIX COCMHERMI
(MCO 14-1982, TOCT 1139-80)

.« Ilnpuua 3y6a | BuyTpenmnuii nuamerp
XKD it b, MM dy, MM, He MeHee
L: erkas cepus
6x23%26 6 22,1
6x26x30 6 246
6x28x32 A 267
8x32x36 6 304
8x36x40 7 345
8x42%46 8 404
8x46x50 9 44,6
8X52X58 10 49.7
8X52X62 10 59.8
10x72X78 12 69,6
Cpenuas cepus
6x11x14 30 9.9
6x13x16 35 12,0
6x16x20 4,0 14,5
6x18x22 50 16,7
6x21x26 5,0 19,5
6x28x34 7,0 259
8x32x38 6,0 234
$X36x42 7.0 33,5
8x46x54 9.0 42,7
10X72x82 120 67,4
Tsokenas cepus

10X16x20 25 14,1
10x18x23 30 156
10x23x29 4,0 203
10x26x32 4,0 230
10x36x45 50 313
10X46X56 7,0 409
16X52x60 50 470
16X62x72 6.0 56,1
16X72x82 70 65,9
| 20x82x92 6,0 75,6

" 2xdxD - wucno 3y0beB X BHYTPEHHHIl AMaMETP X HAPYKHBIH IHAMETP
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[image: image72.jpg]Tabnuua 6.18
PexoMeHlyemble MOCcaaKH Aid pasmepos D 1 b npu ueHTpHpoBanuy no D

(COCT 1139-80)
015 AONYCKOB COC/IHHEHHS
Tocapxn
MOABIKHONO HENO/BIXHOTO
D prynxu H3 H1 H7
D pana e8 f1 86 h Js6 n6é
D9 D9 DY D8 D8
£ F8 F8
by F8 D g F8 F8 | F8
SN 5 w | h8
brana e8| ds |f3|h8 8 Vi ; !
h9 St Js7
h9 | h9 | h9

Tlpumeuanne. [Tone nonycka k9 NPHMEHSIOT NP YHCTOBOM (pe3epoBaHHH He3aka-
JICHHBIX ULTHIEBBIX BAJIOB.

Tabmuua 6.19
Pexomenmyemsie nocanxu A pasmepoB d H b IPH UEHTPHPOBaHHH 10 d
(T'OCT 1139-80)

I . Tlons nonycKoB coeTUHEHUs
- TIOBHHKHOTO HETIO/IBHXHOTO
d BTYynKH| H8 H7
dsana_ | e8 77 26 | K7 | KT ] js6 |js7 16
D9 | D9 D9 D9 F8 F8
berymat) p1o) F10) 2 | P8 F10 | P8 Fio | 7B | 10| PO | BB o | 1
i "1
8| Bla| sl | A7,
b Bana h9 | K7 JsT | k7 1js7| . 1js7
€9 | e8 B h9 |hT| h9 | h8 7 Js7 |
Tlpumeyanus:

1. Tlone nonycka h9 NPUMEHSIOT NPH YHCTOBOM (HPE3EPOBAHKH HE3AKANEHHBIX
ULTHUCBEIX BAJIOB.

2. Tone pomycka F10 NPUMEHAOT TONBKO MUK 3aKANCHHBIX He WIHQOBAHHEIX BTY-
0K,
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[image: image73.jpg]Ta6nuua 6.20
PexoMeH IyeMble MOCa/IKH LIS pasMepa b npu LeHTPAPOBAHKH TI0 b
(I'OCT 1139-80)

Tons JOTIYCKOB COeAMHEHUA
Tlocanxa
TIONBKHOIO HEMOABUIXHOIO
b BTynKu D9, F8, F10 D9, F8, F10 D9, F8 D9, F10
b Bana e8,f8,d9, h9 d9,18, h9, 9 Js7 k7

IMpumeuanue. [Toe fomycka €9 peKOMEHAYETCA MPUMEHATD [UTS HE3AKANEHHBIX
BaJIOB.

Tabmuua 6.21
Tlons HOTyCKOB HelleHTpHpyeMbIX auameTpos Banos (FOCT 1139-80)
Tlons nonyckos
Pasmep BHA UCHTPHPOBAHHS
Bana BTYJIKH
d "D","b" dy (12611.10.3) Hil
D d", "b" all H12

Bapuanmyi 3a0anuii 0% Kypcosoit pabomst no meme 6.3

Hcxoaubie naHHble npuBeaeHsl B Tabmuuax 6.22 1 6.23.
Tabnuua 6.22

Tepsas undpa sapuanta
Vepauerp 0[1[2[3[4[5[6[7[8T9
[Uupuna wnuab,mm| 6 | 7 | 8 [10] 4 | 5 9 3125]5

Cepus coeTuHEHHS Jlerxas Cpeauss Tsxenas

Tabnuna 6.23

Bropas uugpa Bapuanta
Tspamery 0Jil213]4s5]6]7] 810
Bunuentpuposasus (D |d (b | D [ d [ b | D [ d b D

Bun coenunenns Tonswknoe | Henoaswxuoe |Tomsuxkuoe ) Henoaprktoe
Tounocts

Tossnuennas Hesbicokas
|_uenTpupoBanus
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[image: image74.jpg]7. BBIBOP ITAPAMETPHYECKHX PAJJOB

7.1. BHi6Op MapaMeTpHIECKOro pAia METONIOM TeXHHYECKOTO
000CHOBaHHS

7.2. Boibop napaMeTpHYECKOro psaa METOIOM IKOHOMHUECKOTO
06ocHOBaHHA

Kniouesuie cnoea
TlapameTpuyeckuit psg
Ynen psna
3HameHaTeNb POTPECCHH pAjia
TporpaMma H3rOTOBJIEHHA WICHA PAnA
CebecToMMOCTb MOJIOBO TIPOrpaMMBL
KodduumenT namMeHeHns MporpaMMet
Ko>ppuunesT M3MEHEHH NPOUHX 3aTPaT

TeopeTnueckoii 6a30ii COBPeMEHHON CTAHIAPTH3ALMM AB/AETCH CHCTEMaA
npeanoyTHTeNbHbIX uncen. Ee cyTh 3aKmoyaeTcs B CIeAyIOlIeM: eI TIpH Bbl-
Gope moGbIX NapaMeTpoB (MOIIHOCTE, CKOPOCTb, PasMepbl M T.A.) BCEraa pyKo-
BOJICTBOBAThCA OIMPEAE/NEHHBIM, HAYYHO 06OCHOBAHHBIM PAAOM YHCENl, TO H3-
JIeNs OKAXKYTCA COFTACOBAHHBIMU C APYTHMMY, CBA3AHHBIMEA C HUMM BHAAMY
npoaykuuH. HanpuMep: GOATE — C raiikaMy H KIIOYaMH; S]1eKTPOABHIaTe —
¢ My(QTaMH, TEXHONOTHYECKHM 060PYIOBAHHEM, PEAYKTOPAMH U T.II.

ml PauMOHAIBPHOIO COKPALICHHA HOMEHKIATyphl M3IOTOB/IAEMBIX JIETa-
neii ¢ uenbio yuuqual.mn, NOBBIICHUA CEPHﬁHOCTH H PasBUTHA ClielMHANH3A-
UMK WX [POM3BOLCTBA, CHIKEHWS CeGECTOMMOCTH M3rOTOBICHUA pa3spabarhi-
BAIOT CTAHJAPTH] HA NIAPaMETPHHECKHE PAJIb! PA3THUHON IIPOYKLMH.

Ilapamempuueckum pROOM HA3HIBAIOT 3aKOHOMEPHO MOCTPOEHHYIO B OT-
PEAENeHHOM OHana3oHe COBOKYMHOCTH YHCIIOBBIX 3Ha4YeHHH InaBHOTO napa-
MeTpa M3/IeNuit OIHOro ()yHKUMOHANBHOIO HA3HAYEHUs H AHATIOTHYHBIX 110 KH-
HemaTHke Wi paGodeMy npouecey.

CymecTByeT ABa OCHOBHBIX METOZIa BhIGOPa PA/IOB HA KOHKPETHBIN mapa-
METp H3aenus:

METO/l TEXHHYECKOro 060CHDBEHM;

METOJI SKOHOMHUECKOTO 0GOCHOBAHHS.

7.1. BoiGop NapaMeTpPHUECKOro Psiia METOIOM TEXHHIECKOro
obocuoBanns

MeToa TeXHMHECKOH ONTHMH3ALMK NPUMEHSETCS, KOT/Ia M3BECTHA MaTe-
MaTHYECKas 3aBHCHMOCTb MEXIY OJIHHM NapaMeTpoM, KOTOPhIfi HOpMUpyeTcs
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[image: image75.jpg]OMPEAENCHHBIM NAPAMETPHYECKHM PAIOM, H JPYTHM [apaMeTpoM, PAA KOTO-
pOro HeM3BECTEH.

Paccmompum memoduxy pewienun 3aoayu na npumepe. TpeGyercs on-
PEAEHTD s/l 3HAYESHHI IMaMETPOB MMAPOLWIHHAPOB NPOTAKHONO CTaHKA, ec-
M M3BECTHO, YTO YCHIIHE, PA3BHBAEMOE HA IITOKE IHAPOLMIHHAPA, HMEET Cle-
JIYIOUIHE CTaHIAPTH3UPOBAHHEIE TApAMETPBL:

panR1072;

nepseiii wien paga 0,63 kH;

nocnenuuit wier paga 16,0 xH.

Pemenue

7.1.1. BuisiB/IsieM wieHsl PANA YCUTHSA Ha IUTOKe THAPOLMIHHApa. B coot-
percTBuM ¢ Tabnuuei 10 npunoxkenus 1 «PAmpl NPeATOYTHTENBHEIX YHCEI»
TOJy4HM PAJl, BKITIOYAIONIHIA 8 WieHOB:

0,63 -1,00 -1,60—-2,50—4,00 —6,3-10,0 — 16,0 kH.

3HaMeHaTeNh IPOTPECCHH JAHHOTO pAna @ = 1,6.

7.1.2. OnpenenseM 3HaMeHaTesb NPOrPECCHH PAJa IMAMETPOB TMAPOLH-

JMMHApOB. Yeunue P CBA3aHO ¢ AMaMETPOM FHAPOLHIHEAPa D cooTHOMmEHeM
2

4
T7e p — HOMMHANLHOE JaBjieHHe B rHapomwupe, p = 400 klla.

Vi3BeCTHO, YTO €C/IH NapaMeTp 4 nonumMHseTcs 3aBHcuMocTn A = K'B™, rae
K ~ nocrosuHbli k03$ULKMENT, To 3HaMeHaTeNb nporpeccd @y = (@s)". To-
raa no 3aBHCHMOCTH (7.1) MONYUHM BIpaXKEHHE JUIA ONpPENETeHHA 3HAMEeHaTe-
711 IPOTPECCHH Psijia AMaMETPOB KaHATOB:

o5 =\or: (1.2)

p=16=125.

OtoT 3HaMeHaTens cooTBeTCTRYET pasam R10, R20/2 n R40/4.

P=

7.1.3.OnpesiensieM P AMAMETPOB TMAPOLIMITHEAPOB. [lepBsiit wieH psama
JIMaMETPOB KAaHATOB ONpE/Ie/NM M3 Bhipaxennsd (7.1):

oy J2E.
T-p

Jluametp D) Hy’HO ONpPeIETHTh, UCTIONB3YS CBOHCTBA NAaPAMETPHUECKO-

o pana (tabn. 10 npunoxenns 1): uncno 4 mMeer HoMep 24; umcno 630 nmeer

somep 112; uncno 3,15 umeer Homep 20; unciio 400000 umeer Homep 224. To-

raa Homep uncna Dy Gyaet paren (24 +112-20-224)-0,5=—54, a 3nauenne D;

= 0,045 M, 4TO COOTBETCTBYET CTAHAAPTHOMY 3HAYECHMIO 45 MM, KOTOpOe mep-
BBIM U3 BBIIIENEPCYMCIIEHHBIX PAIOB (B MOPAIKE BO3PACTAHMA) BCTPEUaeTCH B
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[image: image76.jpg]pany R20, nosromy npunumaerca pag R20 /2, orcunteiBaercs 8 wieHOB ot
3HaueHHA 45 u nonyvaercs pax: 45-56—71-90-112-140-180-224, uto no
Tabnmuie «Psmpl MPEANOYTHTEBHBIX YHCEN» NPUIOKEHHS COOTBETCTBYET BBI-
6opounomy psiy R20/2 (45-224) mm.

Bbi6oo. MC’N}.{OM TEXHUYECKOH ONTHMHU3AUUK YCTAHOBNEH PAA AUAMET-
POB FUPOLMIHHIPOB, NOJIHOCTEIO COOTBETCTBYIOWIMA PALY YCHIHH IPOTAK-
HBIX CTAHKOB.

Bapuanms: 3a0anuii 0ar Kypcosoit paboms: no meme 7.1

3ajan paAn rpy30noABEMHOCTH P Ipy30moabeMHOro ycrpoiictea. I'pyso-
TIOHEMHOCTS CBA3aHA C IHAMETPOM KAHATOB COOTHOILICHHEM
P=7r~[o’]-d2. #
—a i
TpeGyetcs OnpeaeNuTs NapaMETPHYECKHil PAA HA MHAMETPh KaHATOB:d.
Jlomyckaemoe HanpskeHye MaTepuana Kanata [o] = 10° Ma. 1

Hcxonusie aHHbIe U1 pacueTa MPUBEeHs! B Tabmuiax 7.1 u 7.2. ‘
Tabnuua 7.1

TlepBas uudpa BapuanTa
Mapawe 6T T 13734l 5 6] 780

Pan RS | R10 | R20 | R40 |R5/2 [R10/2 | R20/2 | R20/4 | R40/2 |R40/4
Tabmuua 7.2

Bropas um¢pa sapuanta

Mapavete 5T T 123 [4]5]6 [ 78]
Tlepabiit wien
pana, kH
Tocneaunit
wnen psna, kKH

0,1 {0,16 [0,25{ 04 | 0,63 | 1,6 | 25 | 40 | 6,3 | 10,0

0,63] 1,0 [ 1,6 | 2,5 | 40 | 100|160 25,0 | 40,0 | 63,0

7.2. BoiGop mapameTpPHYECKOT0 PAa METOI0M IKOHOMHYECKOi
ONTHMH3AUHK

Mmﬂ 3KOHOMHYECKOH ONTHMH3AUMK CBOJUTCA K OTBICKAHHIO HAHUMEHb-
IIMX 3aTpaT NpH U3rOTOBJIEHHH u3geNnui no Pa3THYHBIM PAJAM. Mmﬂ OCHO-
BaH Ha OGLIEH3BECTHOM (aKTe: C yBEIMUEHHEM IPOrPaMMEI BBITYCKa H3E/HA
ero ce6ecTOMMOCTb yMeHbIIAeTCs. M3roToBHTe b 3aMHTEPECOBA B yBE/HYe-
HUH TIPOTPaMMBI BHITYCKA M yMEHbILICHHH HOMEHKIIATYphl M3, a noTpe-
6uTens — Ha0GOPOT, B PACIIHPEHHH HOMEHKIIATY Pbi.
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[image: image77.jpg]Paccmompum memoouky pewienus 3adauu na npumepe. V3pectibl rono-
pas iporpamma B, uiena I, sec G, 3aTparbl Ha MaTepHalIbi 3y, TIPOUHE 3aTpaThi 3n,
npH W3rOTOB/IEHUH Ha CTIELMATM3HPOBAHHOM NPEANPHATHH YNPYTUX BTYJIOYHO-
namslieslx Myt (TOCT 21424-75), auaMeTpsl NOCANOYHBIX TOBEPXHOCTEH B
nosymMydrax no pamy Ra20 (25-40) MM, cpeHHe TOI0BBIE 3aTPATHl HA TEXHHYE-
ckoe 0BCITyuBaHHE OTHOM MyQThI Pro, cpok ciyx06si MydTs T'=4 rona.

Tpebyercs OnpenenuTs 1enecoobpaHOCTh H3TOTOBNEHHS MydT ¢ mamer-
paMH NIOCAO4HEIX OTBEPCTHIi N0 paay: 1) RaS; 2) Ral0; 3) Rad0.

MicxoHble JaHHbIE IPHBEACHb! B IIEPBBIX YeThIpeX cTONOUAX Tabmiust 7.3,

Pewenue

7.2.1. BoiGop pAfia METONOM ONTHMHU3AUHMKM CEGECTOMMOCTH H3rOTOBJIE-
HHSA H3RETHL.

7.2.1.1. Onpenenenue ceGeCTOMMOCTH H3AENUA W NAPTHH U3NCIHIA I pA-
na Ra20. CebecTOMMOCTS OAHOTHIHBIX M3A€/MH, 0DpasylonInX napameTpuye-
CKuii AL, MOXKHO BBIYMCITHTB 110 hopmyre

C=3+3, (13)
rae 3, — 3aTpaThl, 3aBHCAILME OT H3MEHeHUs Nporpammsl (var); 3. — 3aTparsl,
HE 3aBUCAILHE OT U3MEHEHHs IIPOrPaMMBl (const).

JUns yueGHbIx ueneii npuMem: 3, = 3, — 3aTpathl Ha MaTepuansl; 3y = 3np

— npoune (OCTANbHEIE) 3aTPATHL.

[MopctaBum fanHble Mo 3aTparam 3 Tabmunst 7.3 B gopmyny (7.3) u 3a-
NOTHUM TATHIH cTONGEL TaGNAIBI.

CebecToMMOCTh TOJI0BOI POrPaMMBI BEIYHCIIAEM 110 hopmyrie

C,=B-C, 1.4)
rae B — nporpaMMa HCXOJHOTO PAfa.

ToncTasum anmbie u3 Tabnuust 7.6 B Gopmyiny (7.3) 4 3anonHum wectoi
cronbeir TabULEL

Tabmuua 7.3
_JlanHple pacuera ce6eCTOMMOCTH 1A psja AMaMeTpoB Mydt Ra20
[Mua- | Toposas | 3arparsi Ha | INpoune | CeGecronmocts | Cebectonmo-
MeTp, | mporpaM- | MaTepuanbl | 3aTpaThl u3aenns CTh rOAI0BOH
MM | Ma B, ThIC. 3. p. 3 P- C,p. nporpammst C,,
WT. THIC. P.
25 7 30 200 230 1610
28 20 35 240 275 5500
32 30 40 280 320 9600
36 40 45 320 365 14600
40 50 51 360 411 20550
Hroro: 51860
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[image: image78.jpg]O6man ceGecToumocTs MyQT, H3rOTOBNIEHHEIX 1O psiny Ra20, pasua cym-
Me fanHBIX mectoro cronbua: TCyi = 51860 Thic. p.

7.2.1.2. Onpesensem cebecTOMMOCTD H3/IEHA W TAPTUH U3EIHH A paa
Ral0. O6mas rosopas nporpaMma He usMeHsercs. IIporpaMMy M3roTOBICHHS
My(T, THaMeTp KOTOpBIX OTCYTCTBYeT B pamy Ral0, npubasisem k nporpamMme
M3rOTOBNEHNA My(T, HMelouyxX Ommkaiimuii Gonbumii anametp (UToBl He
HapylIaTh NapaMeTphl NPOYHOCTH), COOTBETCTBYIOLIMH AHAMETPAM IIPHHATOrO
pana. Tak, s Mydr ¢ mamerpom 32 MM ronosas nporpamma B, =20 + 30 =
=50 ThiC. IT., & 4,15 MyQT ¢ AnaMeTpoM 40 MM B, = 40 + 50 = 90 Teic. mT.

33Tpa'l'bl 'Ha MaTepHalbl JUTA KaXI0r0 AHAMETpa OCTAKTCA HEU3MEHHBIMMU.
JlaHHble pacyeTa CBEieM B TIepBbIE TPH CTONGLA Tabnuubl 7.4.

Tlpoune 3aTpaThi MOKHO BBIYNC/IMTB 110 3aJAHHOM NPOTPaMMe U IIPHHATO-
My TEXHOJIOTHYECKOMY JIPOLiecCy, HO yhobuee ONpeesiiTh, Nonb3ysch Kod-
(DHUUMEHTOM M3MEHEHNS TIPOUKX 3aTPaT:

K =1/ Ko (1.5

Kyn=Bu/B, (1.6)
e Kin — KOO HHIHMEHT H3MEHeHMS IIPOTPAMMSI JUTsl IAHHOTO Wieka psna; By —
NPOrpaMMa NOC/e UIMEHEHHS PSILA; Z — TIOKA3ATeN b CTeNeHH (ONPeAenAIOT He-
XOZAl U3 IPOTPAMMbI BEIITYCKA, KOJMYECTBA NOTpebseMoro meTawia 1 ap). [
onpeaeneHus nokasares CTeNeHy, BXoasiero 8 popmyiy (7.5), Heobxoaumo
PEWINTS TPH TUHEHHBIX YPABHEHHUS C TPEMS HOU3BECTHBIMM:

noy+x-YlgG-z-3lgB-3 183, =0;
»YlgG+x- Y (gGY -z-Y1gB-Y g3, -2 1gC- Y lgG=0; (1.7
yYlgB+x-YlgB-YlgG-z-Y (gB)’ - Y IgC-YIgB=0,
THIe n — KOJIMHECTBO HCXOMHBIX O0BEKTOB MCCeNIoBanus (M3aemuit); G — Macca
ucxoaHoro Habopa usnenu#, kr; pasmepuoctd 3, u C— py6nu, p., B— 0TyKH, WIT.

TMoncrapuB 13 Tabmuu 7.5 1 7.6 nannsie B cuctemy (7.7), nomyuum:

5.y+298-x-2192-2=1219;

2,98-y+180-x-267,20-z=37,19;
21,92-y+6532-x—-96,59-z = 273,56,
orkyza lzl = 0,12.

Jlanusie pacuera ko3dduumenToB Ky, u K, no dopmynam (7.5) u (7.6)
cBesieM B Tabnuiy 7.4.

Hpoque 3arpathl Ha €AHHHLY H3ACNHA NPH H3IMEHEHHH NPOrpaMMbl 3‘,,.,
MOJXHO OTPE/IeHTS, TIOJIb3YsCh BENHUHHOM MPOUHX 3aTPAT 3yp, ONpPE/ENCHHOH
Ul paHee HaMEUEHHOR MIPOrpaMMBI BBIMYCKA TeX Xe IapaMeTpoB H3/Ieui:

Fo= 3 K. 7.8)

Janusie pacyera 3y, CBefieM B Tabmiity 7.4.
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[image: image79.jpg]Tabmua 7.4
Jauubie pacyera uist pasia iMameTpos my¢r Ral0

Koopduuuent Cebecro-
Tonosas 3aiparst | M3MeHeHHs Cebecron- | umocts
e, |y o | mpoan | aoome | woom | rosonoi
v puari 3, n3nenus | mporpam-
MM B"ﬁ;:m P. I"EMMK;'IH WK., Fpp. C.p. i

THIC. P.
25 7 30 1,00 1,00 200 230 1610
32 50 40 1,66 094 | 2632 303,2 15160
40 90 51 1,80 0,93 3348 385,8 34722

Hroro:| 51492

Ce6ecToMMOCTh OJHOTO M3AENHA M CeGeCTOMMOCTh FOA0BOH MPOTPaMMbI
TP U3MEHEHHH PA/ia OnpesieNuM o GopMynam:

C'=3+Fm; 1.9)

C\,=B,-C. (7.10)

TozcraBum naHHbie pacyeta cebecToumoctn B Tabnuity 7.4.

O6wan ceGecTouMocTb My(T, H3TOTOBIIEHHBIX 10 paxy Ral0, papua cym-
Mé JaHHEIX nocneanero cronbua Tabmuust 2.7: ZCy; = 51492 Thic. p.

7.2.1.3. OnpenensieM ceGecTOMMOCTD M3IENHUA  MIAPTHH W3JETH 1A PA-
na RaS. McxoausiM asnsercs pag R20 (ta6n.7.3). O6uiad rofosas nporpaMma
He u3mMeHAeTCs. [IporpaMmy M3roToBiIeHUs My®T, IMaMETP KOTOPHIX OTCYTCT-
ByeT B pamy Ra5, cymmupyem ¢ mporpammoii Mydr, umerommx Gamkaimmi
Gonbiunii uamerp (4T06bl He HAPYWATh MAapaMeTPbl MPOYHOCTH), COOTBETCT-
ByIOUit AMameTpaM npuuaToro pana. Jina Mydr ¢ auamerpom 40 MM romosas
nporpamma By =20+ 30 +40 + 50 = 140 Teic. wrt. 3aTpaThl HA MaTepHAIB! It
K@K/IOr0 IHAaMETpa OCTAlOTCA HEM3MEHHBIMH. [laHHbIe pacuera cBelieM B Tab-
iy 7.5.

Tabmuna 7.5
[aHHBIe pacueTa Jyls psja MaMeTpoB My¢T Ras

Koo urmenr Cebecru-
Tlna- l‘c:mos-ax Sarparst M3MEHEHHS. Tpoe Cebecron- |  MocTh
D Ha MaTe- MOCTB rof0BO#H

MeTp, amMma mpo- | MpouMx | 3aTpars!
pHaTbl H3Jenus | mporpam-
MM » THIC. 1 ZpD ~
"l P MKT TT ® Cop h.::c'cp'_'
25 7 30 1,00 1,00 200 230 1610
40 140 51 2,80 0,88 316,8 367.8 51492
Hroro: | 53102

JlanbHeiimue pacyeTsl MPOBOAMM aHanoruuuo n. 7.2.1.2 mo ¢opmynam
(7.5), (1.6), (1.8), (7.9) 1 (7.10). [Toy4yennbie JaHHble cBeeM B Tabmuy 7.5.

Obman cebecTouMOCTh My(T, HITOTOBIIEHHBIX N0 pAmy Ras, paHa cymme
JIaHHBIX TOCTEAHero cronbua Tabmuusr 7.5: £C,; = 53102 THIC. p.
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[image: image80.jpg]7.2.1.4. Onpenensem ce6eCTONMOCTD U3NENUA U TIAPTHH HIACTHI V1A PSR-
na Rad0. Mcxonusim apnsercs psa Ra20 (Ta61.7.3). Obuias rogosas nporpam-
Ma He W3MeHseTcs. TO/I0BEIe MPOrpaMMBI H3TOTOBNEHHA My(T, BXOZAUIHX B
HexonHsli pan Ra20 (xpome HauaneHOro auameTpa 25 MM), YCITOBHO paciipe-
JIeNISIeM TIOPOBHY MEXTY AWAMETPAMH HCXOZHOTO PAAA W AMAMETPAMH, HMEIo-
WuMHU GIDKakITyio MEHBIIYIO IUTHHY, HO BXORAIIMMY TOAbKO B pax Ra40. Ha-
npHMep, Ul IMaMeTPoB 28 u 26 MM rofoBbie NPOrpaMMbl B HOBOM psay B,
pasubi 0,58, T.e. 10 ThiC. WT., U T.4.

Kospuumenrsr usMenenus nporpaMmsl Ky, u npounx 3arpar Ky, onpe-
nensieM 1o dopmystam (7.5) u (7.6) TONBKO LIS AMAMETPOB My(T, COOTBETCT-
BYIOHHX HCXOZHOMY PATy, TaK KaK NPOFPAMMEI 1% OCTAIbHEIX My (T panee ne
ObLIH YCTAHOBNIEHBI.

3aTpaTsl Ha MaTEPHAIIBI UTA MY(T, HMEIOIINX JIHAMETPEI, BXOJAILIE TOMb-
%o B psn Rad0, mpunumMaeM paBHBIMHU NOAYCYMMaM 3aTpPaT, ONpe/IeNeHHbIX Tt
JMaMETPOB HCXOHOTO psiaa Ra20 H HMEIOMMX CMEXHBIE IHAMETPBI:

3uw = 05 Guaort 3u@): 7.11)
TAE 3y — 3ATPATH! Ha MATEPHATBI V1A HOBOTO WICHA PANA; ), Ju(s) — 3aTpPa-
Thl HA MarepUansl UiA MEHbIIETO U Bonpluero wieHoB pana.

Tabnuua 7.6
Jlauusie pacyera Juis pAja imamerpos MydT Rad0

Jlna- [Tonosas “Kospdrument | Tipoure | Cebecron- | Cebecto-
MeTp, | mpo- Ha MaTe- H3MEHEHUSA 3aTpaTsl MOCTH MMOCTD.

MM lx;paMMa pransi 3, [ 1po- | mpodX | I u:;é((enux TOZ0BO#
» THIC. . TpaMMb! . p- nporpam-
| P TR R e
TEIC. P.
25 7 30 10 1,00 200 230 1610
26 10 32,5 - - 2413 2738 27311
28 10 35 0.5 1,09 | 2616 296,6 2966
30 15 3715 - - 2834 3209 4813,5
32 15 40 0.5 1,09 | 3052 3452 5178
34 20 42,5 - - 327 369,5 7390
36 20 45 0.5 1,09 | 34838 393.8 7876
38 25 48 ~ - 370,6 418,6 10465
40 25 51 0.5 1,09 | 3924 4434 11085

Uroro: | 54121,2

Tlpoune 3atparsl BeIMUCHAeM N0 Gopmyre (7.8) Takke TONBKO [Uis AHA-

METPOB HCXOAHOTO Psina. [ OCTANBHBIX AHAMETPOR TIPOUME 3aTPATHI ONpeze-
7SIEM M3 COOTHOIIEHHSA

3 ot = Jnpturt Goned = Iepiw» D= D) (D= Dy, (1.12)
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[image: image81.jpg]i€ 3 up) — MPOUHE 3aTPATHI /A HOBOTO WIEHA PANA; 3upne, Jupe) — MPOUHE 3a-
rpa‘rsl AJii MEHBILErO U GONBIIEr0 WICHOB pasa; DN — AMAMETp HOBOIO WicHa
pana; Du, D — 1MaMETPBI JUIs MEHBIIETO 1 GoJbIIero YWIEHOB pAfia.

CebecTOHMOCTh H3IE/HA H TO/I0BOI MPOrPaMMBL ONpenienieM o Gopmy-
ntam (7.9) u (7.10). Jlanusie pacueTa cezem B Tabmuiy 7.6.

Ob1mas ceGecTONMOCTs My(T, H3TOTOBNEHHBIX 10 pany Rad0, pasna cym-
Me JAHHBIX NOcTIe/Hero cToibua Tabmuust 7.6: ZCq = 54121,2 THiC. p.

Takum 06pa3oM, METOIOM JKOHOMHYECKOH ONTHMH3AUHH N0 Ce6ECTOHMO-
CTH TOIOBOH NMPOrPaMMBI U3TOTOBNIEHHUs MydT HauGonee 1eneco06pasHEIM AB-
nifeTCs H3rOTOBNeHHE AnaMeTpoB Myt no paay R10, rae ZCy; — min.

7.2.2.BrIGOp psAjia METOAOM ONTHMH3ALMH C YUETOM ceBecTOMMOCTH H3ro-
TOB/ICHHA, CPOKOB OKYTAEMOCTH 3aTPaT H IKCILTYaTAMOHHEIX PACXOO0B.

Toni0BBIE AMOPTH3ALMOHHBIE OTHHCIIEHHA ONpe/ienaeM o Gopmyie

A, =IT, (7.13)
rae 1] — uena usgenus, Teic. p.; T'— CpoK clyObl H3/1€THA.

Tonossie pacxo/sl Ha SKCIUTYaTallMio H3AETHA ONPEAEACM N0 3aBHCUMO-
CTH

Py=Pry+Py+ Pyt Py, (7.14)
rae Py, — pacxo/isl Ha TEXHHYECKOE OGCITY)KHBaHHE ONHOTO H3MIe/uA; Py ~ pac-
XOJIbl HA PEMOHT OJIHOTO M31e/us; P, — pacxofsl Ha NOTpebIeHHe SHEPrHH OfI-
HHUM H31enHeM; Py, — APYTHE BUJIbI PACXOMIOB.

Ja mydt Beipaxcenue (7.14) npumer Bua:

P, =Po. (7.15)

TonoBbie pacxoabl Ha aMOPTH3ALMIO M IKCILTYaTAUMIO MapTHH M3NETHI
onpenensem no hopmyne

P.=(4:+P,)-B. (7.16)

OnTrMusamMio BrHIGOpa i-ro pssia OCYIECTBIAEM METONIOM CYMMHPOBaHHA
TOJOBBIX 3aTPAT HA H3rOTOBJICHHE, aMOPTH3ALUIO H IKCIUTYaTaLlHIO

2Cy;i + P — min. 117

7.2.2.1. OnpegensieM cyMMapHble 3aTpaThl 41 psjga R5. lanusie pacuera
napameTpos no Gopmysiam (7.13), (7.15) u (7.16) ceepem B Tabnuty 7.7.

Wrorosstii pesynbrat 1o gopmyne (7.17):

ZCyi + ZPr = 53102 + 25445 = 78547 Thic. p.

7.2.2.2. OnpepenseM cyMMapHbix 3atpat wis pana R10. [lannsie pacyera
napameTpos no opmysnam (7.13), (7.15) 1 (7.16) caeaem B Tabnuiy 7.8.

Vrorosslit pesysbrar no opmyne (7.17):

XCyi + LPy = 51492 + 23795 = 75287 Thic. p.
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[image: image82.jpg]Tabnwma 7.7

JlaHupie pacera CyMMapHBIX 3aTpaT [Uis psiia AnamMeTpos Mydr Ras
JMua- [Tonopas | Cebectn- | LleHa | AMOPTH- | DKCIULy- | | 040BBIE pacxo-
METp, | TpO- | MOCTHTO- | OHOH | 3aUMOM- | aTamu- | ABl HA AMOPTH3a-

MM | rpamma | goBo# | Myd- HEble OHHBIE | IWHIO H 9KCILTya-
B, ThiC. | mporpam- Thl | OTYMCIIE- | pacxo- TAURIO NAPTHH
T, Mb1 C', 1, Hus P34 MydT
TBIC. P. p. AT, p. Py p. Py, THIC. P.
25 7 1610 300 75 40 805
40 140 51492 480 120 56 24640
Hroro: 53102 Hroro: 25445
Tabnuua 7.8

(aHHbIE pacyeTa CyMMapHBIX 3aTpar I1f psjia nuameTpoB Mydr Ral0
Jlna- [Tonosaa | Cebectn- | Ilena | AMOpTH- | DKCIuly- | I OHOBEIE pacxo- |
METp, | Npo- | MOCTb rO- | OHOJ | 3aUMOH- | ATaliH- | JBI HA AMOPTH3a-

MM amMma ROBOI Myd- HbIE OHHbIE | UMIO ¥ IKCILTya-
i THIC. | MIPOTPAM- | Thl | OTHMCIIE- | Pacxo- | TaUMIO MAPTHH
WT. MbI C'5, 1, Hus JTb Myt
THIC. P. p. A5, p. Py p. Py, ThiC. p.
25 7 1610 300 5 40 805
32 50 15160 380 95 48 7150
40 90 34722 480 120 56 15840
Wroro: 51492 Hroro: - 23795

7.2.2.3. Onpenensem cyMMapHbie 3aTpatsl 1A pana R20. Jlauusie pacue-
Ta napameTpos no dpopmynam (7.13), (7.15) n (7.16) ceesem B Tabmuiy 7.9.
Hrorosetit pesynsTat no dpopmyne (7.17):
ZCyi + XP 3= 51860 + 22855 = 74715 Thic. p.
Tabnuua 7.9
aHHBle pacyeTa CyMMapHBIX 3aTpPaT yiA psjia AHaMeTpoB My T Ra20

JMua- [Tonosas | Cebectu- | [ena | AMopti- | Dkcruy- | T'ofoBbie pacxo-
METp, Tpo- MOCTb TO- | OJIHO# | 3alMOH- arauu- bl HA aMOpTH3a-
MM MMa JOBO Myd- HEIE OHHBIE | WMIO H 3KCILTYa-
w TBIC. | MporpaM- | Tt | oramcne- | pacxo- | Taumio mapTiu
T, mb1 C'y, 1, HUS JBE MydT
THIC. P. p. A, p. Py p. Py, ThiC. p.
25 7 1610 300 75 40 805
28 20 5500 340 85 44 2580
32 30 9600 380 95 48 4290
36 40 14600 430 107,5 52 6380
40 50 20550 480 120 56 8800
Hroro: 51860 Wroro: 22855

7.2.24. OnpepenseM CyMMapHbie 3atpatsl g pana R40. anusie pacue-
Ta mapameTpoB no gopmystam (7.13), (7.15) u (7.16) ceenem B Tabmnity 7.10.
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[image: image83.jpg]Hrorossiit pesynbrat no dpopmyne (7.17):
XCyi+ ZPy=54121,2 + 22311 = 76432,2 Thic. p.

Tabmua 7.10
HHbIE PacueTa CyMMApHBIX 3aTpaT JlA psia AuameTpoB Myt Rad0

[Mua- |Tomosaa [ Cebectn- | Lena [ Amopta- | Dxcnny- | T oaosbie pacxo-
MeTp. Tpo- MOCTb Fo- | OIHOM 3alHOH- araud- bl Ha aMOpTHU3a-
MM amma | oo | Myd- HBIE OHHBIE | IMIO M IKCILTYa-
o, THIC. | MPOTpaM- Tbl | OTHHCHE- | pacxo- TALMIO NAPTHH
rr. Mbl 'y, 1, HHA B MydT
THIC. P. p. Ay, p. Pyip. Py, THIC. P.
25 7 1610 300 75 40 805
26 10 27317 320 80 42 1220
28 10 2966 340 85 44 1290
30 15 48135 360 90 46 2040
32 15 5178 380 95 48 2145
34 20 7390 405 1013 50 3026
36 20 7876 430 107,5 52 3190
38 25 10465 455 113.8 54 4195
40 25 11085 480 120 56 4400
Hroro: | 541212 Hroro: 22311
60000 79000
55560 l 78500
56656 . EEE o 78000
/ t 77500
£ 45000 5
& / 77000 3
= 40000 76500
a k3
S 35000 / 76000 §
\\ ( + 75500
30000
N\ # 75000
25000 = 1 74500
20000 - -T‘ 74000
Ra40 Ra20  Rai0 Ra5
Pras
-m Ce — -ps —s—Pr

Puc. 7.1. Juazpamma zpaghudeckoii onmumusayuu

Buigoo. Ha ocHOBaHHM METOJa SKOHOMMYECKOH ONTHMH3ALMH MO cebe-
CTOMMOCTH TOZI0BO/ NPOrPaMMbi H3TOTOBJIEHHA YNIPYTHX BTYJIOYHO-NATBUEBBIX
MyY(T, ¢ yueToM aMOPTH3ALMOHHBIX H KCIUTYaTAHOHHEIX PACXONIOB, HanboNee
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[image: image84.jpg]LenecoobpasHEIM ARIAETCA H3TOTOBJIEHHE JHamMeTpos Mydr no paay R20, rae
ZCy + XPy ~ min.

Bapuanmy 3a0anuii 023 Kypcogoii pabomst no meme 7.2

HcxoaHsie AaHHble MpuBe/eHs! B Tabmuuax 7.11,7.12 1 7.13.

Tabmiua 7.11
Tlepsas uudpa sapnanra
Napaverp STTTE a4 ? 51678109
Jlnamerp | B, ThiC. WT. 6 8 {10 ] 12 |14 [ 16|18 ] 20 |22 |24
25mMM |3, p. 21 |22 (23|24 12526 |27 28 | 29 | 30
Juamerp | B, Tic. T, 10 [ 12 |14 | 16 | 18 |20 [ 22 | 24 | 26 |28
28mM |34 p. 25 126 (27128 |29 130) 313233 |34
Juamerp | B, ThIC. IUT. 14 | 16 | 18 1 20 | 22 | 24 [ 26 | 28 | 30 | 32
32mM__ |3, p. 30 |31 |32)33[34]35]36] 37 |38]39
Tabnnua 7.12
Bropas mndpa sapuanta
Hzpaerp ARNTAE AR NN BE R
Huamerp | B, ToiC. IIT. 20 {21 {22123 124]25[26] 27 |28 {29
36 MM 34, p- 35136 |37 |38 1394041 ] 42 |43 |44
Huasmerp | B, ThiC. T, 40 |42 {44 | 46 | 48 | S0 | 52 | 54 | 56 | 58
40 MM 34, P- 41 [ 42 143 [44 {4546 [47] 48 | 49 {50
Tabnuua 7.13
Juametp, MM 25 28 32 36 40
3ups P- 200 240 280 320 360
i, p. 300 340 380 430 480
G, kr 3 3.5 4 45 5
Pros p- 40 44 a8 52 56
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[image: image85.jpg]8. OIIPEJEJEHHE YPOBHA YHH®HKALIHH H3/JEJTHH

8.1. Onpepienienre ypoBHs yHHGHKALHH OJHOTO H3IETH
8.2. Onpesienienne ypoBHs yHH(HKALWH IPYIIIB! H3ETHH

Kniouesvie cnosea
Vuupuxaims
VpOBEHB CTaHNAPTH3ALMH U YHHHKALHH
YHUHIMPOBaHHAs! JETAb (COCTABHAS YacTh)
OpHIuHATbHAA AeTAb (COCTABHAS YaCTh)
Koodduiment npumensemoctn
Tunopasmep
CocraBHas 4acTh
KoaddunueHT nosropsemMocT
Kosdduument ynuuxanun

Yuuukayua — 310 HayYHO-TEXHHYECKHI MeTOJ OTOOpa M perjlaMeHTa-
UMM ONTHMANBHON M COKpAUICHHOH HOMEHKIATyphl OOBEKTOB OJMHAKOBOIO
yHKUMOHANBHOrO HasHaweHus. OTo Haubosee pacnpocTpaHeHHas H >(dek-
THBHAA (OpMA CTAHAAPTH3AUMH. YHHHKALMH NOMIEKAT THIOPA3MEPBI H3fle-
JIMH, UX COCTABHBIX YacTel M AeTaNeii, MapKH MaTepHasloB, X CBOKCTBA, pa3-
MEpH!, IPOLECCHI, MHCTPYMEHT, METO/IB! HCIBITAHMH, IOKYMEHTALHSA, TEPMHHO-
Torus, 0003HAUESHUA K T.JI.

Yposens cmandapmuszayuu u ynu@ukayuu W3NETHA — HACHIIEHHOCTH
€r0 CTaHJaPTHBIMH M YHH(HIMPOBAHHBIMH YaCTAMH. YDOBEHb CTaHIAPTH3A-
MM M yHHQHKaIHH OLEHHBAIOT o Metoauke PJI50-33-80 ¢ nomompio kodd-
HUMEHTOB IPHMEHAEMOCTH H IOBTOPAEMOCTH.

8.1. Onpenesenne ypoBHsi yAHRQUKALHH OJHOTO HIAETHS

Paccmompurm memoouxy peuwienus 3adauu na npumepe. TpeGyercs on-
PenenuTh YpOBeHb YRH(HKALMM M3JE/HA, ECIIH M3BECTHBI CIEAYIOIHE napa-
METpBI H3/IeNns:

obIwee YMCIIO THITOPa3MEpPOB H3zenus n = 3473;

obee yncio fetanei B u3nenuu N = 14989;

obmasn cebecroumocts aeraneit C =3 239 yen. ex;

9HCJI0 OPHTHHANBHBIX THIIOPA3MEpPOB 1, = 196;

4HCJI0 OPUIHHANLHBIX Aetaneh N, = 763;

cebeCTOMMOCTh OPHIHHANBHBIX JeTasteil B m3nenuu C, = 1146 ycn. ex.
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[image: image86.jpg]Pewenue

8.1.1. OnpenensieM Ko3(pHHIMEHTEl NPUMEHACSMOCTH N0 THNOPA3MEpam,
TI0 Ce6ECTOMMOCTH H TIO COCTABHbIM HaCTAM.
KoadduimeHT npuMeHAeMOCTH 110 THIOpasMepam

K1, =2""e 100%; @1
n

K7 =319 1006 = 94,4 %.

v 3473
KoapduipesT NpHMEHIEMOCTH 10 ceGeCTORMOCTH
kG = % -100 %; (82)
Ko = 32391146 1500, = 64,6 %.

3239

Ko3duuUueHT NPUMEHSEMOCTH 110 COCTABHEIM HaCTAM
K =-N;1N»Awo%; (83)
Ky 232971146 16062 94,9 %.

¥ 3239

8.1.2. Kos¢puumeHT NOBTOPAEMOCTH COCTABHBIX HacTell B obmiem wHcie
COCTaBHBIX HacTelH JaHHOTO M3AENHA, XapaKTePU3yIOIHH HX YPOBEHs YHHH-
Kaluy 4 B3aHMO3aMEHAEMOCTH, oupesenseM no gopmyne

Kp= IIV»I_ -100 %; 8.4)
= LO89-34T3 100 4 = 76,8 %.
14989-1

CpefHIOo TIOBTOPAEMOCTb COCTABHBIX YacTell B H3AETHH XapaKTepu3yloT
K03 GHIHEHTOM IOBTOPAEMOCTH
N
Kpy=—. (8.5)

n
14989 /3473 =4,32.

Bus60d. HachUeHHOCTh M3AeNus yHHGHUHPOBEHHAIMH 3/IEMEHTAMH
6OnBIIAs, O UM CBHACTENLCTBYIOT KOI(POHIUHEHTE NIPUMEHAEMOCTH [0 THIO-
pasMepaM, [0 COCTAaBHBIM YACTAM H TIOBTOPSEMOCTH, O/HAKO CE6ecTOMMOCTb
OPHTHUHANIBHBIX Aeraneii BBICOKAA, TAK Kak KO?'P[PMHHCHT TPHMEHAEMOCTH N0
ce6ecTONMOCTH HIDKe BRIIEHA3BAHHBIX Kod(ddHuHueHToB. IToBTOpAEMOCTE CO-
CTaBHBIX HacTeii B W3/IeJIMM TAKKe 3HAYMTeNbHAs.
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[image: image87.jpg]Bapuanmui 3a0anui 0ns Kypcosoi pabomst no meme 8.1

Vicxonurie nannbie npuseneHs B Tabnunax 8.1 u 8.2,

Tabnuna 8.1
TlepBas nudpa Bapuanta
Mapawe™® 5 T 7T 1513456 780
n 152 | 167 | 187 | 195 | 272 | 225 | 141 | 186 | 197 | 213
N 484 | 523 | 568 | 587 | 602 | 643 | 674 | 518 | 546 | 578
C, yen. en. 410 | 440 | 460 | 490 | 510 | 530 | 550 | 580 | 610 | 640
Tabnuna 8.2
Bropas mu¢pa Bapuanta
Mapavety 5T 71213 ]4]5 6 780
ny 12 17 |23 139 | 2 S5 ) 68 | 76 | 84 | 95
No 19 | 28 | 34 | 46 | 57 | 76 | 84 | 97 | 105 | 128

Co yen.en. | 200 § 220 | 240 |} 260 | 280 | 300 | 320 | 340 | 360 | 380

8.2. Onpenenenne ypoBHsi yHHOHKAUNM TPYNNIbI H3JCTHH

Paccmompum memoOuxy pewenus 3adauu na npumepe. Tpebyercs on-
peaenuts ko3pHUHEHT yHHHKALMH [UTA IPyIIIbl, COCTOALICH U3 TPeX H3fie-
i, €CTIH U3BECTHB KOI(YGHUMEHTHI IPHMEHSEMOCTH TIO C6ECTOHMOCTH Kiypiy
rozioBas NporpaMma Bhlnycka B; i ontopas uesa C;.

Hcxoausie aHHbie IpHBE/IcHb! B Tab/uue 8.3.

Tabmuua 8.3
Hcxopnubie naHHbIe
Wsnenue Koxdijmumenr Tonosasmporparua Onrosas ueua C, p.

nNpUMEHseMOCTH Ky B, wrr.

1 0,646 3200 1200

2 0,553 5700 970

3 0,246 4500 620

Pewenue

8.2.1. Cpenneapudmernuecknit ko3hduuuest yHudyukaumy rpynis: us-
nenuit onpenensem no gopmyne

Lm
Ky = E]K,,p,- . (8.6)

i€ m — KOMW4ECTBO M3JEHMH B Tpymie;
Kuep = (0,646 + 0,553 + 0,246)/3 = 0,482.

8.22. OnmpesenseM CpelHeB3BEWICHHbIH KOIGUUHEHT yHHHKALHH
TPYNIiE! H3AENHi C yYETOM NPOrPaMMBI BhINYCKa:
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[image: image88.jpg]@®7)

0
PN
i=l

_ 0,646-3200+0,553-5700 + 0,246 - 4500

=0,472.

bl 3200+ 5700 + 4500
8.2.3. OmpenensieM cpeHeB3BeMICHHLIH Kodpduuuent yHudHKanmuu

PYNIbI H3ENHI C YYETOM CEGECTOMMOCTH H MPOrpaMMBbL BBITYCKA

n
3 Kupi-BioG;
=i=l i
T &)
2B
i=]
K. = 0,646»3200~12m+0.553v5700»9'70+0.246~45()O-620_0 512
e 3200-1200+5700-970+4500- 620 T

Buigod. Viccnenyemas rpynna M3aenuit MMEET MOCTATOYHO BBICOKHH KO-
s uunesT yHndukanuu npn HA3KOM 3HaYeHUH K03 dUIEeHTa TPHMEHAEMO-
CTH JUIA TPETLEr0 H3JeHA. Bonee TouHas onexka YpOBHA yHH(bHKauHH Fpymitbi
H3ENUH NONYYaETCH NPH HCNO/B30BaHKU Koddduumenta ysudukauun ¢ yue-
TOM CEGECTOMMOCTH ¥ TIPOTPAMMbI BHITYCKa. .

Bapuanmu: 3adanuii 01z Kypcogoii pabomst no meme 8.2 i

Hcxonnbie nanmbie npusesiens! B Tabnumax 8.4 u 8.5.

Tabnuua 8.4
Tlepsas undpa
prasmdm To [1[2]3[a]s[6[71]s o
By, mrr. 10001200 1300 { 1400 | 1500{ 1600 | 1700 | 1800 | 1900 | 2000

By, . 580059006000 | 6100 | 6200 | 6300 | 6400 | 6500 | 6600 | 4700
By, i, 22002300 2400 | 2500 | 2600 | 2700 | 2800 | 2900 | 3000 | 3100

Chp. 910 | 670 | 620 | 640 | 900 | 410 | 520 | 680 | 740 | 830
Ca,p. 650 | 940 | 410 | 580 | 670 | 540 | 400 | 810 | 860 | 720
Cs.p. 740 | 400 | 610 | 860 | 720 | 910 | 760 | 920 | 640 | 900
Tabnuua 8.5
Bropas uupa
patda Lo [ (23 Jafse]7]s8]o
Kot ITprHATS N0 JaHHBIM Mpumepa 8.1

Kip2 0,62410,705/0,7580,847|0,876{ 0,419 |0,451| 0,532 0,673 | 0,584
Kops 0,141]0,182{0,223]0,254|0,275{ 0,236 {0,127 0,168 0,249 | 0,102
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[image: image89.jpg]9. OITPENEJIEHHE 5KOHOMHYECKOH 30 ®PEKTHBHOCTH
MEPOITPHATHH IO CTAHJAPTH3ALHH

9.1. Onpenenenue IKOHOMHUYECKOH S(PGEKTHBHOCTH CTaHAApTH3ALMH Ha
CTaJ(u| NPOEKTHPOBAHUS
9.2. DxoHOMUYecKas IPPEKTHBHOCTD Ha CTA/MH PEMOHTA M3/ Ui

[Kniouesvle cnosa
CranapTv3aups
DkoHoMHs
TonoBoit 3KoHOMIIECKHI ddihekT
KanurabHbie BIOKEHHS
(CpoK OKYNaeMOCTH KaNHTAIbHBIX BIOKEHHH

OkoHOMHKUeckad dGDEKTHBHOCTS CTAHIAPTH3AUKWH MOXET ObITh ONpeje-
NieHa B MaciuTabe BCEro HapOJHOTO XO3AHCTBA, OTPACTH MPOH3BOACTEA HIIH OT-
JAeNBbHOTO NPEANPHATHA. }IJ'I’I 3ITOrO BHIMONHAOTCA OPHEHTHPOBOUHBIC PACHEThI
OXKHIAEMON YKOHOMHH OT BHE/[PEHHS CTaHAAPTA.

Ha cmaduu paspabomiu w3fienuit 5KOHOMUS JOCTHTAETCA Graronaps To-
My, YTO OTMAfaeT HeOGXOAMMOCTb B NMPOCKTHPOBAHWHM, PANA CTAHJAPTHBIX,
YHUGHUMPOBAHHEIX, TIOKYNHBIX H3ME/UM, COOPOUHBIX EIMHWL, B pa3paboTke
TEXHONOTHYECKHX [IPOLECCOB [UIA MX M3TOTOBNICHMS, B NPOSKTUPOBAHUM H W3-
TOTORJICHUH /1A HMX CTICUMATLHO OCHACTKH H MHCTPYMEHTA.

Ha cmaduu npou3eo0cniéa 5KOHOMHA IPOMCXOAMT GAArofaps CHIDKEHIIO
CHeIYIOIHUX foKasaTesiel: ceGeCTOMMOCTH NPOU3BOCTBA NPOXYKIMU (BCie-
CTBME MOBHLIWICHUS €€ MaCCOBOCTH), 3aTPAT HA MATEPHANbi, TPYAOSMKOCTH W3-
TOTOBJICHMA W3/CTMH, BETUHHMHE HAKIAMHEIX pacxonos, Gpaka u mp. Kpome
JTOro, IKOHOMMIO AT 3aMeHA COCTaBHBIX YaCTeH M3/ieNnui COGCTBEHHOTO TPo-
M3BOJICTBA IPHOGPETACMBIX HA APYTHX MPEANPUATHAX.

Ha cmaduu 3xcniyamayuu SKOHOMMS JIOCTHIACTCS B PE3YNBTATe MOBbI-
WeHWS HANEXHOCTH M JONTOBEYHOCTH M3JENWi, YIYHIICHWS TeXHHKo-
IKCIUTYaTalMOHHBIX TIOKa3aTenei. Me’mmsx ONpeAeneHuss S>KOHOMHYECKOTO
3tdexta Ha ITOH CTANHH UMEIOT CIISH(HUIECKHE OCOOEHHOCTH, CBAIAHHBIE C
Ha3HAuCHNEM CTaHAPTH3NPYEMO# IPOAYKIIHH.

Ha cmaduu pemonma 5<0H0MHs IOCTHTAETCA 32 CHET NPUMEHEHHs YHH-
d)m.mpona.ﬂﬂoro TEXHOJIOTHYECKOro o6opyn05aﬂm, OCHAaCTKH, HHCTPYMEHTa ¥
KOMIUIEKTYIOWMX H3N€NHH (HeTaneii, y3/0B, arperaTos), NPOrpECCHBHBIX TH-
TIOBBIX TEXHONOTHYECKHX MPOUECCOB, ¥TO BEJET K YMEHbUICHHIO TPYAOEMKOCTH
M ceDECTOMMOCTH PEMOHTA M3/IE/HH, CHIKCHHIO BENMYHHBI HAKIIAJHBIX PACcX0-
OB, CHIKeHHIO Gpaka u mp.

DKOHOMMIO OT CTAHAAPTH3AUMH CIEQYET PACCUHTHLIBATH TONBLKO MO TEM
2JIEMEHTaM 3aTpat, KOTOpHIEe M3MEHSIOTCS NpPH BHEAPeHHHM cTaHaaproB. Kak
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[image: image90.jpg]NPaBUJIO, YYHTHIBAIOTCS JIMIIh HEKOTOPHIE J/IEMEHTBI, KOTOPbIE OKA3BIBAOT OC-
HOBHOE BJIHAHHE Ha BETHUHHY CyMMapHOH SKOHOMHH.

9.1. Onpenenenne IKoHOMAYECKOH IPPeKTHBHOCTH CTAHJAPTH3ALHH
Ha CT2/MH NPOEKTHPOBAHKT

Paccmompum Memoduxy pewenun 3adanu ua npumepe. TpeGyercs on-
PEenenuTh CyMMapHyI0 TOA0BYIO 3KOHOMUIO M 3KOHOMHYECKH 3 DeKT OT BHe-
IpeHus CTAaHIAPTa, B Pe3YNBTATE HYEro Ha NPENPHATUSX OTpaciu Gyaer BBe-
ZeH efuHblH TexHosormueckHii npouecc (TIT).

Hcxopubie faHKbIE IPE/ICTABNEHD! B Tabnune 9.1.

Tabnuua 9.1
Vicxonuble DaHHbIE UIS PACUCTA IKOHOMUUECKO 3pheKTMBHOCTH
CTAHAAPTH3AUHM HA CTAAUH NPOSKTHPOBAHUS

3uavienHe rokasarene
OBo3na-
Tokasarenn yeHne 10 cTasjap- | nocie cTa-

TH3AUMH | AapTH3ALHH
Cogosas nporpaMma (THpax), WIT. B - 5000
3atparsl, CBA3aHHBIE C pa3paboTko H e _ 450000
BHEPEHUEM CTAHAAPTA, P.
KonmyecTso NpeanpuaTHii, 3aHUMAar0- 4

10 1
wuxcs emyckom TJI, wir.
Cpesias HOpMa IPOEKTHPOBAHUSA OHOTO T 350 100
T, 9
Cpennsis 3apaboTHas Iara 3a 1 4 mpoek- 12 14
THPOBAHMA (C HAUUCIICHUAMH), P. Jis
CebecTouMOoCTh OHOTO KOMILTEKTA, P. C 150 110
Pewenue

9.1.1. DKOHOMHIO B POEKTHPOBAHHH OT CHIDKEHHA 3aTPaT HA Pa3paboTKy
TEXHUYECKON AOKYMEHTAlUH OnpesenieM nio hopmyne

O = Ay Topr- Ly = Az T L, ©.1)
rie AvTipt*Lmpt ~ FOAOBEIE 3aTpaThl Ha Pa3paGoTKy TEXHHYECKOH NMOKYMEHTa-
UMM 10 CTanAapTH3alyH, p.; Ay Tupr L — rofoBbie 3aTpaThi Ha pa3paGoTKy
TEXHAUECKOH IOKYMEHTALHH M0C/IE CTAHAAPTH3ALMH, P.

Wrorossiii pesynbTat:

Op=10:350-12 — 1-100-14 = 40600 p.

9.1.2. DKOHOMHIO OT CHIXKEHHs CeGecToumocTH Komiutekra TJ] onpenens-
eM 1o dopmyse .

Oe=B(C, - C2); 9.2)
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[image: image91.jpg]3= 5000-(150 ~ 110) = 200000 p.

9.1.3. OnpezienseM CyMMapHy10 SKOHOMHIO, FOLOBOH JKOHOMHMYECKHH -
et 1 napaMeTpst 3QHEKTHBHOCTH 1 OKYNaeMOCTH.

CyMmapHas S3KOHOMHS

3r= O+ I; ©3)

3;= 40600 + 200000 = 240600 p.

TonoBoii axoHOMHUuUeCKHiT 3pderT

5p= O~ ExK, ©.4)
rae E, = 0,2 — HOpMaTHBHBIH KO3(p@UIHEHT 3DPEKTHBHOCTH KAIUTAIBHBIX
BJIOKEHUH NPH TUTAHUPYEMOM CPOKE IEHCTBHS CTaHAapTa 5 JIET.

HTOrOBBIH pesybTaT:

O, = 240600 - 0,2-450000=150600 p.

Koapdutment sxonomuteckoit 3 GeKTHBHOCTH

Eq=3/K; ©.5)

E,=228000/450000=0,53>0,2.

Cpok OKynaeMOCTH 3aTpaT

To=K/35 9.6)

Tox=450000/240600 = 1,87 roga.

Bb1600. OpHeRTHPOBOUHBIH roZ0BOH SKOHOMHUECKHI 3 dekT oT BHeapE-
HuA crangapra pasen 240600 p., Cpok OKynaemocTH 3atpat cocraeuT 1,87 roga
NpH HOpMaTHBe 5 JIeT, YTO CBHAETENLCTBYET 00 3(dexTHBHOCTH pa3paboTku
CTaH/apTa Ha CTa/UH [IPOCKTHPOBAHHS.

Bapuanmsi 3a0anuii 0na Kypcoeoii paboms: no meme 9.1

Hcxonusie TaHHEIe NpUBENEHH! B Tabnuuax 9.2 1 9.3.
Tabnuua 9.2

Tlepras mudpa BapnanTa 0(1(2(3(4(5({6{7(8]9

[no cranpap-
Kon-Bo npennpuaATHH, |Ta3auuy T{4]5|6]|7|8]9]10)7}5

seimyckaonux TJT mocne crax-
nap'l‘mauun11112222ll

Cpeanss 3apaboTHas ﬂ:}:";{“:"* 50{54|58|62|65|68|72|75|79 |84

nnara 3a | 4 npoexTh- ocie crae

pOBaHuUS, P. 5315759165167 169{74177|82|87

apTH3AUA

Cpeauss wopma npoek- 20 ST2HAAP- | 300 | 320 | 340 | 360 | 400

TipoBanus omuoro TI1, [HZAUAH

nocne cran-
“ |napTHsanm 100 | 120 | 150 | 180 | 200
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[image: image92.jpg]Ta6nnuua 9.3

Broj

ast ]

a BAPHAHTA

Mapamerp )

112

3]141516

71819

[3aTparsl, cBs3aHHbIe C pa3paboTKoi 0.3[0.4]0.5

M BHEZDEHHEM CTAHJAPTA, MITH. P.

0,6{0,7/0,5{0,4/0,3{0,1]0,2

ICeGecTonMOCTh 2o cranaaprt. | 50|60(70(80]|90(45]55|65[75|85
KOMIUIeKTa, P. nocne crann. | 25(35140(50{55{30{35|30|50|75
Toposas mporpamma (Tpax), Teic. wiT. | 5 |6 |7 (4 |3 [5]6]7]4 (5

9.2. Fxonomuyeckas IGGEKTHBHOCTL HA CTALUH PEMOHTA H3ETHA

Paccmompum mMemoduxy pewenun 3adauu na npumepe. Tpebyercs on-
PpenenuTs 3KOHOMHIO OT BBEJICHHUA B )xeﬁc'mue HOBOIO OTpacAeBoro crangapra
Ha DEMOHTHOM NpeAnpHATHY. B CTaniapTe OUHMCHIBACTCS MPOFPECCHBHBIA TH-
MOBOH TEXHONOTHYECKHIT TNpoUecC BOCCTAHOBJIEHHA IOBEPXHOCTH Bana, 4TO
CHIKAST Ce6ECTOMMOCTS BOCCTAHOB/ICHHS [0 CPABHEHHIO C CYIECTBYIOMUM Ha
TIPSATIPUATHH NPOLECCOM, YBENHYHBAET CPOK CITYXKOBI COSIMHCHUA ¥ CHIDKAET
npoLeHT 6pakoBaHHBIX H3Aenuii npy obpaborke. Cpok ciyxGbi 0GopyHOBaHHKA
H JUIAl BHEIPAEMOTO H JUTA CYIIECTBYIOWIETro Nponeccos T, = 12 ner, a oGopy-
[JOBaHUE Ha IPEANPHATHH UCTIoNb3yeTcs yxe T, = 8 fer.

Hcxonusle naHubie TpeAcTaBiens! B Tabmune 9.4

Tabnuua 9.4
Hcxoaneie JaHHEIE /TS PACYETa IKOHOMHYECKOH dpdekTHBHOCTH
CTAHJAPTH3AUMH HA CTAMH PEMOHTA

3uavenue nokasaresneit

(OGo3Ha-|
Tokasarenu wenpe | A0 CTAHNAP- | n0CIe CTAK-
TH3ALMH__| JapTH3auny
Toyosas porpamma, wr. B 15000 15000
Ce6ecTOMMOCTh BOCCTAHOBJIEHHS, P. C 45 42
KanuransHsie BTOXKEHHS, . K 1220000 1240000
Pacxon snepruy, KBT, Ha oiHy Jetans Q 200 180
3aTparhl Ha HenpaBieHHe Gpaka, p. (e 6 4
Cpox ci1y0bl COeAUHEHNS, JIeT T 34 4,5
OxonyarebHo 3abpaKoBarHbIe H3aems, % 5 22 18
Msnenus ¢ ucnpasuMbIM Gpakom, % 5 15 12
Ilena goma, p./urT. C, 4 4

92





[image: image93.jpg]Pewenue

9.2.1. DKOHOMHIO OT CHHXKCHHS CeGECTOHMOCTH M YBENHYEHHs CpoKa
cryx651 onpeziensiem no hopmyne

= By(Cr T2/ Ti-Ca); ©7

Oen= 15000-(45-4,5/ 3,4-42) = 263382 p.

9.2.2. DKOHOMHIO OT CHWKEHHA NMOTPEGIEHMS INEKTPOIHEPIHH ONpe/ieis-
em 1o Gopmyne

Oon= By L[(Q1 - ), ©.8)
rae I] — uena 1 xBT anexrposnepruu, IJ = 0,3 p./kBT.

HitoroBsiii pe3ynsrar:

95z =15000- 0,3-(200- 180) = 90000 p.

9.2.3. DKOHOMHIO OT yMeHbIICHHs GPAKOBAHHBIX H3EIHH ONPEeNIeM 10
dopmyne

35 =By ((B1(C1 = Cy) = By(C2~ C)) +(B'1-C'y = B2 ')} /100; 9.9)

35 = 15000-[(22-(45—4) - 18:(42-4)) +(15-6— 12-4)]/ 100 = 39000 p.

9.2.4. OnpenensieM CyMMapHyIo S5KOHOMHIO, TOTIOBOH SKOHOMUHECKHH 3¢h-
ekt 1 napameTpsl 3HEKTHBHOCTH K OKYITaeMOCTH.

CyMMapHas BEIWUHHA FO/I0BOM IKOHOMHUU

3c=Bea+ Oon+ I3

3r=263382 + 90000 + 39000 = 392382 p.

CpasHuTeNbHbI rof0BOH SKOHOMMYECKHI b hexT

Dop= = Ey (Ko -AK), 9.10)
rae E,= 0,15 (HopmariBHas okynaemocts — 7...8 1ner); 4 — ko3 duuuent, ot~
PakKAIOUMH BENWUUHY OCTATOYHOH CTOMMOCTH B YHKE HMCIONb3yeMBIX Kailu-
TanbHbIX BROKeRWIX, A =1—(T,/ Te)=1-(8/12)=0,33.

HroroBsriit pesysnbrar:

Dap= 392382 —0,15-(1240000—0,33-1220000) = 266772 p.

Koaddumpent sxoHoMHUECKOl 3 PEKTHBHOCTH

Eq= 3/ (Kp—-AKY); ©.11)

Eo= 392382 /(1240000-0,33-1220000)=0,47>0,15.

CpoK OKyraeMmocTH 3aTpar

Tox= (K2~ A-K1)/Or, ©.12)

Tox= (1240000-0,33-1220000)/392382 =2,13 roga.

Bpigoo. TakuM 00pa3’oM, OPHEHTUPOBOYHBIH rONOBOH 3IKOHOMHUECKHH
adidexT oT BHEAPeHUn CTaHAapTa paseH 266772 p., a KOdYPUUHEHT IKOHOMH-
qeckoii apdexTuBHOCTH ¢ = 0,47 Gonbiue HopMaTHBHOTO E, = 0,15, uT0 CBH-
JIeTeNBCTRYET 06 2Q(EKTHBHOCTH BHEAPEHHs CTARAAPTA HA PEMOHTHOM NpeJ-
NPUATUHH.
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[image: image94.jpg]Bapuanmyi 3adanuii 0nn Kypcosoii pabomst no meme 9.2

Hexonubie AanuEle NpUBesieHs! B Tabnuuax 9.5 1 9.6.
Tabnuua 9.5
Tlepsas un¢pa Bapuanta

Viagmiety 0[1]2[3[4]5]6[7][8]9]
RO CTanmap- | 50\ 55160 [ 65| 70|75 |80 | 85|90 95
\CebecTonmocTs TH3AUHK
[POCCTAROBIEHIA, P. | moCne CTak- | 5\ 56| 55 | 61 | 64|69 |77 | 81|85 |88
JAapTH3auau

0 CTARAP- | 50y 5511 60{125(130|115]120{125130{135
Pacxos sneprun, KBr,| TH3aUHK

[P ORES, AT ToeNe CTAR- |y 41451150]110]115]100]105]120] 125130
JAapTH3AUHU
A0 CTARAAD- | g | 10| 12|14 |16 {18 |20 | 22|24 |26
3aTparsl Ha HCTIpa- TH3ALUK
pcHve Gpaa, p- noene erat- | 4 | g\ 10| 12{14|15]16|18|20|22
JapTH3aluH
TIporpamma, Thic. IT. | Hensmenna |40{36(32{30{28{26{24({22]20{18
Liena soma, p. HensMenHa | S | 6 | 7 | 819 10[11{12{13]14
Tabnuua 9.6
Bropas undpa sapuanTa
Tapawetp 07112314 ]5]6[7][8]0
HO CTAIIAP- 10 810,91 1,0{ 1.2| 1,3{ 1,4] 1,5{1,6]1,7| 1.8
[KanuransHsie TH3AUHU
PIONCHI, MAH .| mocne OTai- | g1y 111 514.411,31,5(1,8{20(2,1 (2.2
JapTH3ALHA
70 cTanzap-
|OKOHUATENBHO 3a- S 819 |10|11[12{13|14|16{18|20
GpakoBaHHbBIe
wanenns, % noenecrat- | 5 | 3 1 4 ls 6| 7|8|9]10[11
JapTH3ALHK

HOCTRRISD-| g | 6 | 718 |9 [10]11|12]13]14
\Usnenns ¢ HCTpaBH- TH3aUHH

peow Gpaxom, % mocne eran- ) 1y ¢1o5lo4log] 3 35] 4 [45] 5
JApTH3ALUH
A0 CTRRIAP- | 9 12,3]2,4(2,5|2,6[2.7|2.8|2.9] 3 |32
ICpox cryx6bt TH3ALHU
ICOCIMHEHUA, NeT TI0CJIe CTaH-

2,8{2,913,013,2{3,4(3.5(3,9|3,8{ 4 |42
AapTusauust





[image: image95.jpg]10. BBIEOP CPE/ICTB H3MEPEHHH
H HX 9)KOHOMHYECKAA OLJEHKA

10.1. OnpeneneHue NOTeph OT HCIPABHMOTO H HEHCIIPABHMOTO Gpaka

10.2. BriGop cpezicte n3mepenuii (CH)

10.3. Onpejesienne KOMMYECTBA HEMPABMIBHO NPHHATHIX H HETPABAITBHO
3a6paKoBaHHBIX JeTaIel

10.4. Onpenenexyie NOTEPh OT HENPABUIBHOTO 3a6PAKOBBIBARKA H TIPHHA-
T feTanel

10.5. Onpetenienne IKOHOMHIECKOH LeIECO0BPa3HOCTH KOHTPONA M MpH-
MEHeHNA BHIOPaHHBIX CPEJICTB H3MEPEHHA

Knrouesvie crosa
Jlomyckaemas HOrpeuiHOCTh H3MEpEHH il
TlpeziensHas MOrPEHOCTE CPEACTBA H3MEPEHHiT
KonuecTBo HenpasHIEHO NPHHATHIX M3AEHH
KormiiecTBo HenpapHisHO 3a6paKoBaHHBIX H3NEMUi
To/10BBIE MOTEPH MPH H3MEPHTETLHOM KOHTPO/IE KauecTsa NPOAYKUHH
TofoBbIC MOTEPH OT HCMIONL3OBAHHS CPEACTBA UIMEPEHHH
T'010BEIE TIOTEPH NPH OTCYTCTBHM KOHTPOJIS

BrIGOp cpeacTs M3MepeHHH — O/lHA M3 BXHCMINMX 3a7au MeTpOJOrHYe-
cKOro obecneyenns npou3BoAcTBa. OT NPaBHIBHOTO €€ PEIICHUA 3aBHCHT Ka-
YeCTBO KOHEYHOMH NPOLyKLHH, NPOMEXKYTOYHOIO M BXOJHOTO KOoHTpons. M3-3a
Ha/IMYHA TIOrPEIIHOCTH H3MEPEHHI YacTh roJHBIX feTanell MoxeT Gbith 3abpa-
KOBaHa, a 4acTh GPaKoBaHHbIX TIONA/ACT B FOZMbIE. AHANM3 NOTEPh OT Henpa-
BIITBHOTO 3a6PAKOBHIBAHNMA MITH TIPUHATHSA M3 — CIOKHAR IKOHOMHYECKAS
3agaga. Ha oburyro 5KOHOMHYECKYIO 5(QEKTHBHOCT KOHTPONS OKA3bIBAET
BJIHHME TaKXK€ CTOMMOCTB CPEACTBA H3MepeHHﬁ M TEKyIIHEe 3KCILTyaTalMoOH-
HBIE PACXOJIBL, BIUTIOUAIOIIME B CEOs 3aTpaThl Ha EKErOMHYIO NMOBEPKY, 3apa-
GOTHY!O TUIaTy KOHTPO/EPA, Ha MaTePHAIbl H IHEPIHIO, PACXOIYeMbIe PH 13-
MEPEHHSX, M Np.

Paccmompum memoouKy peuwienun 3adauu na npumepe. Ilpu o6paboTke
JMAMETPa JIeTAH W3BECTHBI HOMUHABHBIA PasMep d, C OTKIOHEHHAMH, K03(-
(DHLHMEHT TOYHOCTH TEXHONOTHYECKOTO npouecca K7, rofioBas mporpamMa mpo-
u3BOACTBA B, cebecTonMocTh oaHOM AeTanu Cj M 3aTpaThl HA YCTpaHEHHUE TIO-
CNIEACTBHI OT yCTaHOBKM OpakoBawHo# fetany B ysen 3,. Hexonmste nanusie
cBezienb B Tabmuiy 10.1.
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[image: image96.jpg]Tabmaua 10.1

HcxonHsle nanHbie
TTapamerp O603Hayenne | 3Ha4eHue, ONMCaHUe
HomuHaneHbIi MEp C OTKJIOHE-
HUAMHA R & 2048
KospHumueHT TOYHOCTH TeXHOMOTH- X 06
HECKOTo nponecca T N
Tonosas nporpaMma NpoU3BOACTBA B 3000 wiT.
CebecTouMocTs 01HON feTanu [o 260 p.
3aTpaThl Ha YCTPAHEHHE NOCTENCTBHR
OT YCTaHOBKH GPaKoBaHHOMH JeTAH B 3 2400 p.
y3en
Pewenue

Pacumdpyem ycroHoe 0603Hauenne nojis J0Mycka.

Bepxuee OTKIOHEHUE NpPH YCIOBHOM o003HaYeHuH «h» es = ( MKM, J0-
myck T'= 33 mkum (Ta6:1.10.3), TOrAa HIKHEE OTKIOHEHNUE ei = — 33 MKM.

Tonyunm d, = 20h8(_o,033).

10.1. Onpenenenne NOTeps OT HCIPABHMOro H HeHCNpPaBHMoOro Gpaka

OHPCACMSM 30HY paccesHus ﬂEﬁCTBHTeHLHHX pa3smepos (NXHOJIOTWI?#
CKOro mpouecca):

@Wex=TIKr; (10.1)

@ex=33/0,6 =55 Mxm.

OnpenenseM cpeJHEKBAAPATHYECKOE OTKIOHEHHE DACCEAHHA NEHCTBH-
TeNBHBIX PA3MEPOB (TEXHONOTHYECKOro MpoLecca):

Orex = Wrex/ 6; (10.2)

Grex =55/6=9,17 Mkm.

IpuHuMaeM ycioBue, YTO LIEHTP PacCesHHs COBNIANAET C CEPEIMHOH noms
nonycka. OnpenensieM BeMUYMHbI WHTEPBAA PA3MEPOB OT IEHTPA TPyNNHPO-
BAHUS 710 30HK McnpaBuMoro (Xys) u Hencnpasumoro (Xyy) Gpaxa:

X = Xup T12; (10.3)

Xus=Xys =X =33/2=16,5 mim.

Onpesensem ko3GuuneHTs prCcKa:

s = tys =1 =X/Grex 5 (10.4)

tus = ty5=16,5/9,17=1,80.

Onpegesnsiem 3Havenue MHTerpanbHol Gynxman Jlaruaca no tabmaue 1.2:

Dtys) = Dltys) = D(1) = D(1,80) = 0,4641.

Onpeziensem BePOATHBIA NPOUCHT GpakOBaHHBIX AETATIEH:

Qus=Qus=(0.5 - @(£))-100 %: (10.5)
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[image: image97.jpg]Ous=0u5=(0,5 —0,4641)-100% = 3,59 %.

Uror: Pys=Pus=0,0359 — BEPOATHOCTH TOrO, 4TO AETAN GyHeT ABNATHCH
penpaBHMBIM HITH HEHCTIPABHMBIM GPaKOM NOCIIe KOHTPOIA.

ToTepH OT MCIPABHMOTO M HEHCTIPABMMONO Gpaka MOXHO ONPEJENHTS 10

BHIPIKEHUAM:
Iy = 3us-PusB; (10.6)
Tys = (Ca~ Co)-PusB, (10.7)

rae 3us = 0,15 C; = 0,15-260 = 39 p. ~ 3aTpaTsl Ha cnpasienue Gpaka,
=39-0,0359:3000 = 4200,3
Ty = (260 ~ 20)-0,0359-3000 = 25848 p.

BeposATHBIi TIPOUEHT FOMHBIX AeTanei

Or=100 % ~ (Qus + Ous); (10.8)
QOr=100 % - (3,59 + 3,59) = 92,82%.

BeposTHOCTE TOTO, 4TO neTans ronnad, Pr=0,9282.

10.2. BoiGop cpexcts u3mepennii (CH)

VYcnorue Beibopa:

Alim< & (10.9)
rae Alim — npenensHas norpemsocts CH; & — IolyckaeMas NOrpeuHocTh 13-
MepeHUA.

s dy=20h8(033) uMeem T=33 mxM 1 5=18,0 Mxm (T261. 6 npwioxke-
Hus 1). To yenosuio (10.9) s pasmepa 20 mm (Tabn. 7 npwioxenus 1) BoiGe-
pem crienyioume CH (nepBoe — ¢ MorpetsHoCTio, 61H3KOM K & Bropoe — Goee
TOYHOE):

1. Mnpukatop gacosoro Tuna MY-10 B croiike C-IV npu mactpoiike no

KORUEBBIM MepaM 3 Ki1. (HCTIONB3YyeMOe NEpEeMeIeRHe CTepkHA 10 1 MM)

— Alimgy=% 8 Mot

2. Ckoba peruaxHas ¢ neHoi fenenus 0,002 mm CP-25 B crofike npy Ha-

CTPOMKe MO KOHIEBBIM MepaM 2 K. — Alimgy= £ 3,5 MiM.

10.3. Onpejesenue KOMYECTBA HENPABH/ILHO NPHHATHIX M Hempa-
BHIBHO 326paKoBaHHBIX AeTanei

Onpe/iensieM OTHOCHTENbHYIO MOTPEUIHOCTh H3MEpeHHs, (kodhpHuHeHT
TOYHOCTH U3MEPEHHH):

Auel 0) = (Ouer/ T)-100 %, (10.10)
T Gyer — CPE/IHEKBAIPATHYECKOE OTIITOHEHHE MOTPEUIHOCTH H3IMEPEHHS, Ouer=
Alim/2; T — fOIyCK KOHTPONHPYEMOTO NIapaMeTpa.
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[image: image98.jpg]OnpezienieM CpeHeKBaIPaTHIECKOS OTKIOHEHUE NOTPELIHOCTH M3Mepe-
HHA

Ouer(ty = Alimgyy/2 = 8 /2 = 4 Mxm;

Ouer) = Alimay /2 =3,5 /2 = 1,75 MkMm.

B pesysisrate nosyyum i

Auer1(0) = (Gueny! T)-100 % = (4/33)-100 % = 12,1 %;

Auer(0) = (Gueriy/ 7100 % = (1,75/33)100 % = 5,3 %.

OnpezensemM OTHOWIEHHE AONYCKa K CPEAHEKBAIPATHUECKOMY OTKICHe-
HHIO:

T/orex = 33/9,17 =3,6.

Jina CH ¢ MeBbImeil npenensHOi MOrPelHOCTEI0 U3MEPEHHS TPEACTABHM
CXeMy KOHTPOJIA C yKA3aHUEM BCeX napameTpos pasbpakosku (puc. 10.1).

o rpaduxam (puc. 10.2, 10.3 u 10.4) onpexesnsem napameTpsi:

My~ KONHYECTBO HEMPABWIBHO NPHHATEIX W3ACIHI B NPOLEHTAX OT KOJIH-
4ecTBa NPAHATHIX, My = 1,8 %, miz) = 0,7 %;

7; — KONMYECTBO HENPABUIIBHO 3a6PaKOBAHHAIX W3NEHI B NPOLEHTAX OT
KOJIMMeCTBA TOAHBIX, nyyy = 4,7 %, nyoy = 1,5 %3

€1~ BEPOATHOCTHAA BEMUUHA BBIXO-
Jla M3MEpAEMOro NapaMeTpa 3a KaKIyio
TPaHMLy AOMYCKa y HEMPaBHILHO MPHHS-
THIX M3zennit, ciry = 0,11:33 = 3.6 Mkm,
Cip =0,04-33 = 1,3 Mxu.

OnpernenseM m H n — KONHYECTBO
HENPABHIBHO MPUHATHIX H 3a0paKoBaH-
HBIX HM3/lenMil B MpoueHTax oT obuero
UMCIA HIMEPEHHBIX:

] m=mpPr; 011

Tssmm 3 may=myqyPr = 1,80,9282 = 1,67 %;
= mey=mqyPr =0,7:09282 = 0,65 %;
Orex =55mMKm Ry P (10.12)

ny= mayPr = 4,7:0,9282 = 4,36 %;
ne = meyPr=1,50,9282 = 1,39 %,

OKOHOMHMIO OT COKpALIeHUs HENPaBUIEHO 3a0paKoBaHHBIX Aetaneif npw
Boriee TOUHBIX M3MEPEHHAX ONpPEE/AEM IO popmyse

9a=N-Cy(ng) — n@)-0.01, (10.13)
rae N — 4ucio u3MepeHHBIX Aetaneit (N = B npu CNomHOM KOHTPOne).

Hrorossiit pesynsTar:

3, = 3000-260-(4,36 — 1,39):0,01= 23166 p.

DKOHOMHIO OT YMEHBIICHHA KONHUSCTBA HENPABISHO IIPHHATEIX JeTAeH
nipy Gosiee TOYHBIX H3MEPEHMAX ONpejessenM 10 Gopmysie

Puc.10.1. Cxema xonmpois
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[image: image99.jpg]O = B:3y(ma) — m@)-0,01. (10.14)
JTOroBBIH pe3yIbTarT:
3 = 3000-2400-(1,67 ~ 0,65):0,01 = 73440 p.

10.4. Onpenenenne NoTeph OT HENPABWILHOTO 326pAaKOBLIBAHAA H
NPHHATHA aeTanel

Cpepnue rofiossie NOTEPH IPA H3MEPHTENBHOM KOHTPOJIE Ka4eCTsa Npo-
YKi@H (CIUIOUIHOK KOHTPOIIb) PacCHMTHIBAIOTCA 1o Gopmyrie

Iy = N-(n-Cy + m-3,)-0,01; (10.15)

I = Nty ot mgy 3,) = 3000(4,36:260 + 1,67:2400)0,01 = 154248 p;

o= Ny Cy + moy ) = 3000-(1,39-260 + 0,65:2400)-0,01 = 57642 p.

10.5. Onpenenensie YXOHOMHYECKOH NeeCO0DPAIHOCTH KOHTPOAA H
TpHMeEHeHHS BHIGPAHHBIX CPEICTE HIMEPEHUS

To/10Bble NOTEpH NIPH OTCYTCTBHU KOHTPOJIS ONpeaesiseM no gopmye

o= N-(1=P)3y-Pp, (10.16)
e Py, — BEPOATHOCTH BRIXOAA H3 CTPOA H3AEITHA B MpOLECCE AabHEHIIEro He-
NO/B30BAKKSA HIH OTKa3a y moTpeGuTens, mpumem P, = 0,8.

WToroBBIi pe3yisTat:

I, = 3000-(1-0,9282)-2400 0,8 = 413568 p.

TonioBbie NOTEPH OT HCTIOJB30BAHAA CPEACTBA U3MEPEHHH NPH KOHTpONe
3a/IaHHOTO NAPAMETPA MOXKHO OMPE/ICTHTH MO BHIPAKEHUIO

D= Acc[K-(Ry + Ey) + H + 1), (10.17)
e Ax— Komuuectso CH i mamHoro napamerpa; K — eIMHOBPEMEHHBIE 3a-

“®rpars npy ncnons3osanun CH; R, ~ HopMa peHosauwy; E, — HOpMATHB npH-
BEJICHHsA eAHHOBPEMEHHBIX 3aTpaT; M — rOJIOBBIC KCIYaTALHORHEE H3/IEPXK-
KH nipu uenions3opannn CH.

Tapamerpst Ky, Hi, 1 cpok cnyx6st CH Ty, ompenenuMm no JasHbIM
Tabmmue! 7 npwiokenns 1. MpumeM Aco=Aaa=1, Ex=1/T, Ry=E,/((1 +EY -
1). Torza no ¢opmyne (10.17) momysum:

Mg =250 +(0,5+0,4762) + 21000 + 154248 = 175492,05 p.;

110= 360 -(0,5+0,4762) + 27000 + 57642 = 84993,43 p.

TMoTepy W3roTOBHTENA NpH BEACHUN KOHTPONA [T, B CBOIO Ovepes, CKiIa-
IBIBAIOTCS TaK:

M= e+ e + Iis; (10.18)

114 = 175492,05 +4200.3 + 25848 = 205540,35 p.;

T, = 84993,43 + 4200,3 + 25848 = 115041,73 p.

CrinonIHo#i KOHTPONb eNiecooGpaseH IIpH yClIOBUK

o > 1, (10.19)
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[image: image100.jpg]Ilpu cpapresny 3ua4ennil Mo, 1, i IT,o BUIHO, YTO CILIOIIHON KOHTPOIL
nenecoobpasen.

Onpefienm Terneph SKOHOMMIO 32 BECh CPOK CITy 65l HCTIONB30BaHMA 60~
siee Togsoro CH no opmysie

T,
A (K Ry B+ 4 Tl 2 = A (K R, + )+ Hy + 1)
9= !

5 (10.20;
R,+E, ¢ )

3 =(1-(250-(0,5+0,4762)+21000 + 154248)-2/2—

—1:(360-(0,5+0,4762) +27000 +57642))/ (0,5 +0,4762) =92704,89 p.

Bs1600. CrutomHO# KOHTPOINb UeNeco0bpaser, a MpUMENeHue Gonee To4-
HOTO CpeACTBa HBMGPGHHFI TIO3BOJIAET MOMYHHUTh 3HAYHTENBHYIO SKOHOMMIO OT
CHIKEHW KOJIMYECTBA HEMPABWILHO NPHAATHIX M HENPABHILHO 3a6paKoBaH-
HBIX H3/IeTHit, IpudeM HauGonbuee BIMARKE HA BeMunHY 3¢dexTa okassiBacT
CHIKEHHE CPEJHUX TIOTEPh NP YMEHBIEHHH NIOTPEIIHOCTH H3MEPEHHH.

Bapuanms: 3adanuis 0nr Kypcoeoti pabomst no meme 10

HcxoaHpie faHHble NpuBeaeHs! B Tabmuuax 10.2 u 10.3.
Tabnuua 10.2

lepsas mudpa papuanta

Mapaverp 5T T5 T3 [ 4|56 7 [8]0

dny MM S 8 15 | 25 | 40 | 65 | 100 | 150 | 200 | 270

k 0,30 10,35 (0,38 | 0,42 | 0,46 | 0,50 | 0,54 | 0,58 | 0,62 | 0,67

B, Thic. wrT. 10 | 12 {1416 | 18 | 20 | 4 5 6 8

Tabnuua 10.3

Bropas uudpa Bapuanta

Mapavete 5T T5 13 [4]5]6 [ 7810

Tone nonycka{ h5 | h6 | h7 | h8 | h9 | Al0 | A1 | 12 | h13 | A14

Cpp. 300 | 280 | 240 | 220 | 200 | 180 | 160 | 140 | 120 | 110

Cy, THIC. P. 22(20(18{1,7}115{12]10]081}06]05

Tlpumeuanue. Leny noma npusats C, = 20 p.(3a AeTais), 3aTPaThi Ha HCMIPABICHHE
6paxa 3y; = 0,15 C,.
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Puc. 10.2. I'papux onst onpedene-
HUS KONUECBA HENPAEUTLHO
sabpaxosannbix demanei (ny, %)
om Konuecmea 200HbIx*
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Puc. 10.3. I'pagux 0ns onpedenenus xonusecm-
6a HeMpasWILHO NpuHAMbLX Oemaneii (mj, %) om
Konuuecmea npunsmbix*

Puc.10.4. I'paghux dnst onpedenenus
npedenbHoll 6eUUUHb! 66X00a pAsMEpa
3a zpanuyy noas donycka (c1)*

*[paduin _fansi U PAIIHIX 3HaveHul
Auer(0) 1 T/ Grey. OTIIIOHEHMS KOHTPOAHPYEMBIX
napameTpos TOMHHAIOTCH 3aKoHy
HOPMaBHOTO pacnpeeneHHa (uenTp
rpyTNHpOBaHUL TEXHOJIOTHYECKOr0
pacipefieneHus COBMEUICH C cepeMuOR 1O
xomycxa)
TIOrpE1LHOCTH M3MEpEHHH OTUHHRIOTCA:
3aKOHy HOPMAITLHOTO PacTpeneeHia
3aK0Ry PABHOH BEPOATHOCTH
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[image: image102.jpg]11. OEHKA YPOBHA KAYECTBA
OQHOPOTHON ITPOJYKIHH

11.1. Onpenenenne nuphepeHnHanbHEIX I0Ka3aTenel KadecTsa
11.2. Onpenenenue RHTETPaNbHEIX TIOKa3aTeNell KayecTsa
11.3. Onpenenenne KOMIUIEKCHOTO MOKA3aTe/s KadecTsa

i
Kniouesvie crosa s
Opoponnas npoayKuus
JnbdeperupatbHbi nokasaTelib KauecTsa
HIHTerpaibHBIA NOKa3aTelb KayecTsa i

KomrnexkcHBI# nokasarests KagecTsa

Tlon 00nopodHol npodyKyueli TOHUMAIOT M3ZENHA OGIIEro qyynxuum
HTBHOTO Ha3HaueHus, 0671azalomue 0GIUMH OCHOBHEIMH CBOHCTBAMH.

JIns OUEHKH TEXHHHECKOTO YPOBHA M KauecTBA OJHOPOAHOM TPOMYKIMM
TIPHMEHSIOT TPH OCHOBHBIX MeTofa: Au(depeRuManbHEIH, KOMINEKCHBIH H}
CMEIIaHHbIH.

Tlpu ougpeperyuansrom MeTone CONOCTABNAIOT OJROUMEHHbIE NIOKA3A~
TeNl OuenMBaeMoro # 6asosoro o6pasuior. [Ipn 3TOM ONpeaensIoT, Kakue mo-
KajaTeNiu JOCTHINIM 3HAYEHUH Nokasatenedi 62a30Boro o6pasna, a Kakue cymie-
CTBEHHO OT/IMYAIOTCA OT Ga30BbIX 3HAUCHHI.

KomnaeKcubiii METOZ IPUMEHAIOT, KOT/ia NIPEACTARIAETCS BOIMOXKHBIM OTI-
PeNeNuTh QYHKIHOHATBHYIO B3AaUMOCBSA3b KOMIUIEKCHOTO MOKa3aTells KayecTsa
M CJIMHIYHBIX ToKasaTened. KoMIUIEKCHBIH MoKa3arte/h MOXeT ObiThb BRIpaKEH
TJIABHBIM TIOKA3ATE/EM, OTPAKAIOUMM HAIHAUEHHE NPOLYKIHMH, HHTETPATEHEIM
M CPE/IHEBIBEMICHHBIM MOKA3ATE/IMHL.

Tnasustit noxasamens (ame BCETo 5T0 ~ NPOUBOIHTENLHOCTE) MOXHO
HCHOJIb30BATH HE JUIA BCEX BHIOB W3ME/MM, Yallle BCErO ero NPHMEHSIOT it
OHEHKH NPOXYKUHH NPOU3BOACTBEHHOTO HA3HAYCHHS, HAPHMED, CTAHKOB, aB-
ToMo6wmieif, GypOBEIX YCTAHOBOK H APYTHX BH/IOB MAUIMH.

Humezpanouslii noKasamens NPUMEHAIOT B TOM Cly4ae, KOT/@ YCTAHOB-
JieHa 3aBHCHMOCTS CYMMApHOTO MOJIE3HOrO 3bdeKTa SKCITYaTALHH W3NS OT
CYMMAapHbIX 3aTPaT Ha €ro CO3JaHue H IKCIUTYaTalHio. OT1a 3aBHCAMOCTH npen-
crasnser coGoi OTHOMIEHUE M0/Ie3HOro 3ddeKTa B HATYPAIBHBIX SAUHHLAX K
CYMMApHBIM 3aTPaTaM Ha ee CO3/IaHHe U SKCILTYATAUKIO WiH NOTpeGiIenye, T. e.
nonesssiit agdexT 0T MCNOMBIOBAHKA MPOIYKIMH, NPUXOAAWMIACA HA OMMH
py6ub 3aTpar.

'

Paccmompum memoouxy pewienus 3adauu na npumepe. Tpennpusrue
COGHPAETCA NEPEOCHACTHTH YYACTOK MEXaHHHECKOH 0OpaGOTKH HOBLIMH CTaH-~
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[image: image103.jpg]xamu. [1apaMeTpsi [l HOBOM ¥ 6a30BOH MOJIENU METAIIOPEKYIHX CTAHKOB
MpeACTABIICHBL B TaGnuue 11.1.
Tabnuua 11.1
Hcxo/Hble fanHbIe W pacyeT aubdepeHuHanbHbIX nokasateneli KavecTsa

3HaueHye nokasaresst
TTokasarens 1A CTaHKa
HOBOTO Bazosoro
[ Cymmapubifi rofoBoit nonesnbiit s ekt or 25 20
| OKCIUTyaTauuu Py, Thic. ger./ron 1,25
Ileua crauka 3¢, yen. en. 200 150 0,75
[ Tonosie axcnmyaTauMOHHbE 3aTpaTh 3)5,
yen. en/ron 40 40 1
Tognossle notepu ot 6paxa I, yoi1. ex/rox 6 5 0,83
Cpok cityxObI CTaHKa 1, JIET 10 8 1,25

Pewenue
11.1. Onpesenenne nupdepenumuanbHLIX NOKa3aTeNell KauecTsa

Ipn rnddeperunansHoM METOAE ONpeenseM OTHOCHTENbHBIE MOKa3aTe-
JTH KAYECTBA CTAHKOB 110 YOpMyiam:

(1L1)

(11.2)

rae 3HAYeHHe (-TO MOKA3aTe/In KauecTsa Npoaykuuu; Pjs — 6azosoe 3Have-
HHE i-TO NIOKA3aTeNs KauecTBa NPONYKLMH; 1 — KOJTHYECTBO OUEHHBAEMBIX 110~
Kazareleil KayecTBa MPOAYKIHH.

U3 gByX 3aBUCHMOCTEH BBIGHPAIOT Ty, NPH WCNONB3OBAHHH KOTOPOH yBe-
JMdeHe OTHOCHTENILHOTO 3HAYEHHA NOKA3ATE/l KAYeCTBA COOTBETCTBYET MO-
BBINEHHIO TEXHHYECKOTO YPOBHS MPOJIYKUHH.

Jlanusle pacyeTa CBeIeM B NOCHEAHUI cTonben Tabnuupt 11.1.

B pesynsTare OLEHKH YPOBHA KauyecTBa MPOXyKuun Au¢depeHuranbHbM
METOZIOM MPUHUMAIOT CJIE/TYIOUIME PeIeHMs:!

€CIIH BCE 3HAUYCHMA OTHOCHTENIBHEIX NoKasaTesiel Gonblie WK PaBHE M-
HHUIIE, TO YPOBEHb KAueCTBA OUEHHBACMOH MPORYKIMH BHILIC HIIH PaBeH yPOB-
B0 6asosoro oGpasua;

©CNIM BCEe 3HAYCHHMSA OTHOCHTENbHBIX TOKa3aTenedl MeHbIue eJUHMLUbI, TO
YPOBeHb KauecTBa OLeHMBAEMON NPOLYKLMY HIDKe yPOBHS KayecTpa 6a30Boro
obpasia;
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[image: image104.jpg]€CIIH YACT 3HAaueHWH Mokajatenel Gombilie WK paBHA SIMHHIE, @ YacTy,
MEHBIIE eIMHHLBL, TO CNEAYeT NPUMEHATh KOMIUIEKCHBIH, WM CMEMaHHBIH
METO/ OLEHKH YPOBHA KaueCTBa NPOAYKIHH.

B namem cy4ae 9acTh 3HaueRMil GONBUIE HIIH PABHA EIMHHIE, 3 YACTH
MeHse euHALEL [U1s ouenku 3GGeKTHBHOCTH HOBOIO CTAHKA (C YUETOM le-
Hbl M 3aTPaT) HCHONb3yeM KOMILTEKCHBI METOJ OLEHKM C NOMOIIBI HHTe-
TPAILHOTO NOKA3ATeIIA KAYeCTBa PO KIHH.

11.2. Onpenenenne HuTerpaibULIX NOKa3aTeNeH KauecTBa £

VInrerpabHbii MOKA3aTeNh KAYECTBA [UIA CIyYas, KOTAA €XEroaHEI 3¢~
(et 1 exeronusie SKCILTYaTaUMORHbIC 3aTPaThi OCTAKOTCA NOCTORHHBIMH, Ka~
THTaNIBHBIE 3aTPaThi BHOCATCA B PACYCTHBIH IO, & OTEPH OT Gpaka He YUHThi~
BAIOTCA, ONPE/IeNAeM 1o Gopmyie

O . T—

30+ 3, (I+EY =1)/E’

rae E — nopmatuBHbii K03dduuneHT 3¢)heKTHBHOCTH KaNHTANBHEIX BIIOXEHRH
(o6r1uno npurumMaiot E = 0,15).

JU1s HOBOTO CTaHKa

H= ﬂ-ﬂ)————ﬁ 0,247 per/ycn. en.
200+40-((1+0,15" 1)/ 0,15

JUns 6a3080r0 cTaHKa
_ 20-8
e
150+40-(1+0,15)° ~1)/0,15
Jlnsi Cityuasi, KOTAA y4UTBIBAIOTCA NOTEPH OT Gpaka, HHTErPaIBHBIH oK~
3aTesib kayecTsa onpe/esAeM no hpopmyre
At
3+ + i) (4 EY =1/E
JAns HOBOTO CTaHKa
_ 25.10
200+(40+6)- ((1+0,15)' ~1)/0,15
Jins 6asoBoro craHka
_ 20-8
150+(40+5)-((1+0.15)* —1)/0,15
TaxuM 06paszom, HOBHI CTaHOK Oy/JeT NPOU3BOANTE GoNbulee KOMHYECTBO
ZAertaneil Ha ycnl. €. 3aTpart, T.e. HOBas MONIENb CTaHKa JKOHOMHYECKH Gonee
3¢ dexTuHEe Ga3oBoH. YueT roaoBhIX N0Teps OT Gpaka no3ponser Gonee T04-
HO OLICHHTH 3¢¢6KTHBHOCTL HCIONB30BAHNA CPABHHBAEMOIO 060{3)’1}053}!"’!4

(11.3)

=0,229 per.fycn. e

(11.4)

=0,220 per./ycn. en.

"

= 0,208 per./ycn. en.

3
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[image: image105.jpg]11.3. Onpenenenne KOMIIEKCHON0 10KA3aTe/Ist KAYeCTBa

KoMIUteKCHbiH T0Ka3aTelih kayecTsa onpenenseM 1o GopMy.ie

=

q'_ls

Jlna nepsoro ciyuas (Ge3 yuera noteps or 6paxa)

q:=0,247/0,229 = 1,08.

JUta ciyyas, KOT/Ia yYHTHIBAIOTCS TIOTepH OT Gpaxa,

q,=0,220/0,208 = 1,06.

(11.5)

Bbtgod. YpOBEHb KaueCTBa HOBOTO CTAaHKA, PACCHHTAHHEIH 1O HHTETPANbHOMY
TOKA3aTeNIo KauecTsa, Bime Ga3oBoro Ha 8 % Ge3 yuera, u Ha 6 % ¢ yderoM

noTeps 0T Gpaka.

Bapuaumu: 3a0anuit 0nx Kypcoeoii pabomst no meme 11

Hcxoambie AaHHs1e MpUBe/IeHsI B Tabmuuax 11.2 m 11.3.

Tabmuua 11.2

Tapametp

[epsas undpa sapuanTa

819

CyMMapHblii rofoBoi
none3ubi addexr oT
3KCIUTyaTauuu Py,
ThIC. JieTaned

HOBasi MOJIe/b

45 (50

6azosas monens

50{35

Cpox cityx6sl cTaHka,

1, et

HOBag MOJIE/b

11712

6azosas MozENE

[ZYEN

10}12

Tabnuua 11.3

Bropas undpa papuanra

819

Llena cranka 3¢, yei.
en.

HOBasA MOJIENB

65 (70

GazoBas Mozens

60|55

Tonossle SKcuTyarTa-
UMOHHBIC 3aTPaThi 35,
yon. en.

HOBasA MOJICNB

9 (12

6azosas Moaens

10|14

Tonossie notepu ot
6paxa I;5, ycn. en.

HOBas MozieNb

0.8]1,1

bazoBas Monenb

0,91,0]
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[image: image106.jpg]12. OIEHKA TEXHHKO-3KOHOMHYECKOI'O YPOBHA
HPOAYKIHH

12.1. Onenka TeXHHKO-IKOHOMHUECKOTO YPOBHA MPOIYKIHU
CTOMMOCTHBIM METOZIOM

12.2. Ouenka TeXHHKO-3KOHOMHUECKOro ypoBra (TOY) npoaykuun napa-
METPHIECKHM METOTIOM

Knouesvie cnosa
CrouMocTHBI METOR
TlapameTpuHeckuii METOX
'V penbHas MaTepHATIORMKOCTS
VpenpHan TpyRoeMKOCTE
'V nesibHas 3HeProeMKOCTh
PacueHK# HCMIONB3YEMBIX PECYPCOB
Jonu 3arpar

KauecTso u SKOHOMHYHOCTH MMEIOT MOROGHBIH IKOHOMHHUECKHH CMEICH,
HO Pa3MuAIOTCs KOHKpeTnsanmeii addexta. [Ipu oueHKe kauecTsa NPOAYKUHH
OOBIYHO HE YUYMTHIBAIOTCA KOHKpETHBIE ycioBus ee norpebienns. [Ipu ouenke
IKOHOMHYHOCTH NPOAYKIHH HE YUUTHIBAIOTCA IPrOHOMHYECKHE, ICTETHUECKHE
¥ JIpyrHe HOPMATHBHEIC NOKA3aTE/ M KAauyecTBa €¢ M3roToB/cHus. KayecTBo
IKOHOMUUHOCTH MPOJYKIMH XaPAKTEPH3YIOTCA LEBIM PAIOM NokasaTeneif o-
JIE3HOCTH M 3aTPAT, YaCThb M3 KOTOPHIX ABJIAIOTCA OGLIMMH (IPOH3BOAMTENb-
HOCTh, G€30TKa3HOCTh, CPOK CiIyXkObI, Macca, MomHOCTS # Ap.). ITpu Texunko-
IKOHOMUYECKOH OLEHKEe KadecTsa AOCTHraeTcs 6ombusas o6beKTHBHOCT pe-
3ynbTara, TaK Kak MOKA3aTeaM KayecTBa W 3KOHOMHYHOCTH CBOAATCA q)yHK-
LHOHANLHOH 3aBUCHMOCTBIO B 000G b NOKa3aTesb.

Tlon mexnuko-sxonomuyeckum yposuem (TDY) nommmaercs OTHOCH-
TeNbHAsA XapaKTePHCTHKA NOTEHUMATLHOH IQGEKTHBHOCTH NPUMEHEHHS Mpo-
JyKUHH, TIOTY4ERHAA B PE3YJIbTATE CONOCTABNICHHA 3HAYEHHIl COBOKYNHOCTH
QYHKIHOHATBHO B3AMMOCBSA3AHHAIX TEXHHKO-IKOHOMHHECKHX TIOKasaTenei oc-
BaMBAEMOTO B IPOH3BOACTBE H 6a30BOTO 06Pa3LOB.

Jins ouerixu TDY 0pOIyKUHH NPUMEHAIOT CTOMMOCTHBIH W lapaMeTpHHe-
CKHit METONBL.

CTOMMOCTHBIH METOl OCHOBAH Ha pacyeTe yNENbHBIX 3TPAT [0 3HAMEHH~
SIM PaCHEHOK Ha MCHONb3yeMble PECYPCHI, a NapaMeTpHYECcKul — Ha pacuere
HHJIKCOB TEXHHYECKHX [1aPAMETPOB OCBAMBAEMOrO B NPOH3BOACTBE OOpasua
no OTHOIeHMIO K (a3’oBeiM napaMeTpam. B 3THX MeTojax foJiHBIC 3aTpaThi
KaIbKYJHPYIOTCA Kak rpyNfisl SKOHOMHYECKHX 3IEMCHTOB 3aTPaT N0 OCHOB-
HBIM BHJaM MCIOIB3YEMBIX PECYPCOB, MPHOIM3UTENLHO HPONOPLHOHANBHBIX
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[image: image107.jpg]macce TIPOIYKUMH M, TPYHOGMKOCTH e M3TOTORNEHHMs L, pacxoiy sHepruu
(s MotHOCTH) W H OCHOBHBIX MaTepHanos R.

CTOMMOCTHBIH METO/ OCHOBBIBACTCA Ha MCIONB30BAHUHM TEXHHIECKON HH-
(OpMALHH O KXKIOMY U3 COTIOCTABNSEMBIX 06PA3LOB MPOJYKIUMA U HX CTOM-
MOCTHOM aHATH3e

TapameTpryecKkil METOJ| TIO3BOJIET MCKITIOUATH HEONPENeNeRHOCTh HC~
XOZHBIX JAHHBIX NIPH OLEHKE 06Pa3LOB OAHOPO/HON NPOAYKIIHH, B TOM HHCIIE
TexBukd (TPYINbi, MOATPYMIISI, BHIA, THIA), UICOTOBNCHHOH B PasTHUHBIX
cTpaHax.

12.1. Onenxa TIY npoayKuHH CTOHMOCTHBIM METOXOM

Paccmompum memoouxy pewenun 3adasu na npumepe. cxonnsie nau-
Hble npeficTaBensl B Tabmune 12.1.
Tabnuua 12.1
Vicxonmble nannbie s pacuera TOY nonepeyHo-CTporankHOro cTaHka

Tokasatens Obpasen cranka
HOBBIR 6a3oBbIi
TpousBomTeILHOCTS P, mT./4 i3 10
Macca cranka M, xr 3400 3180
Lena 1], p. 532000 475000
O6¢yxuBalomuii nepconan L, ye. 1 1
HomuuansHas MomHocTh asurareneli W, kBt 7.6 7,36
Cpok cnyx6s! cTanka Teg, €T 15 15

Tpumeuanne. B ycioBHBIX 0603HaueHUsX Nokasaresieli NPUMEHsETCS MHACKC
«6» ana 6a3oBoro 06pasua u «H» A HOBOTO 06pasua.

Pewenue

12.1.1. VaensHsie 3aTpars (Ha eQMHULY MON€3HOro 3¢ ¢eKra) Ha OCHOB-
HbIC BHIIBI HCTIONb3YEMBIX PECYPCOB OTpe/iensieM no gopmysie

3

[aom-ku pta, kLk,,, +ay 9k +ay -Mn)-k‘m!, a1
¥yT

TJIE dg, Gi, Ga, Ay — PACLEHKH MCTIONB3YEMEIX PECYPCOB COOTBETCTBEHHO HA CO3-
JRanue npoyKuny (060pyAOBaHHS), TPYNO3ATPATH IPH €¢ MPHMEHEHUH, SHEP-
THIO U HA OCHOBHBIE MaTEpHATLI B NPOLECCE NMPHMEHEHHs NPOMYKLMH, p./ex.
Pecypea; M, £, 3, My — PETY/IATOPH (MHAEKCHI) YACIBHBIX MOKa3aTenel pecypeo-
€MKOCTH — MaTepHaOEMKOCTH TEeXHHKH, TPYJI0EMKOCTH, SHEPrOEMKOCTH TNpPH-
MEHEHHS, MATEPHAIOEMKOCTH IPAMEHEHAA PeCYPCOB; ky — KOd(duimenT yue-
Ta 3aTpar Ha MOCTaBKY, MOHT&X M HanajKy NpOAYKUMH; k, — Ko3duumeRT
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[image: image108.jpg]YHeTa 3aTpaT Ha PEMOHT M TEXHHYECKOe OGCTyKMBAHHE NPOXYKUHMH; k; — Ko-
aduuuent yuera gononHuTenbHOMK 33paboTHOM MIATH K BCEX HAUMCICHHI,
kys — KO3 UIMEHT YCOBHIT TPYAa, BIHAIOUIMX HA €TI0 MPOU3BOZHTENBHOCTS B
3aBUCHMOCTH OT 3PTOHOMHYHOCTH H 3CTETHHHOCTH paGouero Mecta; ke — Ko-
s¢iduiumenT yuera pacxoia BCTIOMOTATENbHLIX MaTEPHANOB (CMa30MHBIX, OX-
SOKAAIOUMX ¥ JP.); Knon — KOIDDHIMEHT yueTa NPOYHX LEXOBEIX, 00me3aBos-
CKHX M BHETIPOH3BOACTREHHBIX PACXO/IOB.

ViesibHbie OKa3aTe M PECYPCOEMKOCTH ONpe/ieNisieM MyTeM JeeHus pac-
XOZIa KaXKJIOTO BU/Ia PECYPCa 38 YCTAHOBJICHHBIH NPOMEKYTOK BPEMEHH Ha T0-
ne3Hbiil 3GGEKT, NPOU3BEACHHBII 32 3TOT XKe POMEKYTOK BPEMEHH.

Voensnan mamepuanoemiocme mexnuxu

m=M/(P Ty D), (12.2)
rae M - macca 06pasua, Kr; P — SKCIUTyaTaUMOHHAS IPOM3BOANTENBHOCTE 06-
pasua, mr./4; Tey — CPOK CitykGbl 06pasua, net; Py, — ASHCTBUTENbHBIH TOA0-
BO¥t Bona BpeMeny paboTsi obopynoBanus, 4 (pu 41-yacoroit paGoueit Hene-
Jie s Metaiopesxyuiero obopyaopanus: @y, = 2030 u — npu pabote B onny
cMeny, Py =4015 4~ B 1Be cMenbl, @y, = 5960 u — npu paboTe B TP CMEHbI).

VITOTOBEIil pe3ymbTaT:

My =3400/(13-15-4015) = 0,0043 xr/mT;

Mg =3180/(10-15-4015) = 0,0053 kr/mr.

Voenvuan mpydoemxocme obeayacueanus mexuuku

t=L/P, (12.3)
e L — 3aTpathl TpyJa oneparopoB 3a eIHHHILY BPEMEHH, [0 KOTOPBIM Olipe-
JIeNAeTes MPOH3BOAUTENBHOCTE (4e/T.-4, YeN.-CMeHa, Yel.-TOx).

Witorossiii pesynsrar:

ty = 1/13=0,077 uen.-9/wr;

#5 = 1/10=0,100 uen.-w/mr.

Yoenvnas snepzoemrocmy mexuuxu (TEXHOAOrHYECKOro obopynosanms)

Wy ey kg (12.4)
i

rae W — momHoCTh ABuraTenst, KBT; K, kus — K03 OHUIMEHTE! HCONB30BAHMS
JBUraTeNs N0 MOUIHOCTH U NO BPEMERH; Kny — KOIQHUUMEHT 110NE3HOTO AeHcT-
BHSA JBUraTeNd; Ky — KOIDOHUUHEHT MpHBECHUA NAPAMETPOB MOIIHOCTH H
NPOM3BOAMTENBHOCTH K O/IHOM ¢/IMHHLE BPEMEHH.

Jna merannopexyiero 06opyaoBasus ki =0,3-0,5; kw=0,3-0,7;
kia= 0,93-0,95. B namem ciyuae kep = 1.

HToroseiii pe3ynerar:

=16:04:05 1o Broums

=T 130094
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[image: image109.jpg]_736-04-05
10-0,94
Yoenonan mamepuanoemkocms RPUMEHAEMBIX ECROMO2AMENLHBIX peCyp-

€06 (B IRHHOM CIlyyae — PeXyIIEro HHCTPYMEHTa)

My=R/P), (125)
A€ R — pacxon MaTepHaios Ha W3roTOBJICHHE P; eIMHUIL IPOXYKUHH, €11,

Ogue pexcyimuii HECTPYMEHT PacXofyeTcs Ha M3roTosienue 40-60 wr.
TIPOAYKUUM, IOITOMY

Max = Myg=1/50=0,020 en./wr.

B cBA3K ¢ Tem 4TO HOBBIN ¥ 6230BBIH 06pa3LBl MPHMEPHO OMHAKOBOH
KOHCTPYKTHBHOH CIIOXHOCTH M BO3PacTa CONOCTABJAIOTCA NPH OJMHAKOBBIX
YCJOBHAX M3TOTOBJICHHS M SKCIUTYATAIMH, PACHEHKH H COOTBETCTBYIOLIME KO-
3 GHUMEHTE! TPHHAMAIOTCS PABHBIMHA:

Qo5 = Ao = Lyl M, = 532000/3400 = 157 p./xr;

3 =0,157 kBr-w/mr.

arg = ay. 00 p./uen.-u;
G55= o= 0,6 p/KBT;
G = auu =50 plen;
b = ks =123

kyes = 1

ks =kyw=1,5;

ks = kpu = 2,04;

ke =keu=1,18.

I1py CONOCTABNEHNUU CTAHKOB IPAMEM Kos 6 = Knonu = 1,05.

Toraa no gopmyrne (12.1) nomyunm:
3,=(157-0,0043-1,2-2,04+100-0,077-1,5/ 1 +0,6:0,124-1,18 +50-0,02)-1,05 =
5,005 p./urr;
36=(157-0,0053-1,2:2,04 +100-0,1-1,5/1+0,6:0,1571,18 + 50-0,02)-1,05=
=19,056 p./miT.

12.1.2. Onpenensem TOY aHaiu3upyeMoi POXYKIMH.
OnpezenseM HHTerpanbHeLi MoKasarets no Gopmy:te
)

g=3" (12.6)
g = 15,0057 = 0,066 nrr./p;

g6 = 19,056 = 0,052 ure/p.

T3Y Hosoro obpasiia cranka onpezensieM no Gopmyne

1=/ g5, (12.7)

1=0,066/0,052=127>1.
CreaosarenbHo, OUEHMBaeMbIH HOBBIA oOpasew; cranka sd¢exTnHee 6a-
30BOTO.

3HaueHns pacCUMTAHHBIX NOKa3aTenedl ceeaeM B Tabiuuy 12.2.
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[image: image110.jpg]12.1.3. OnpepenseM 3KOHOMHYECKYI0 3(QQEKTHBHOCTS OT NpUMEHEeHHs
HOBOTI'O CTaHKa.

Tabnuna 12.2
3HaueHUA HACTHBIX MOKa3aTeNei

- O6pasen cranka__ |
HOBBIH | Ga30Bbni i |

Y ienbHas MaTepHATIOEMKOCT M, KI/IIT. 0,0043 0,0053 |
|Y ienbHas TPYA0eMKOCTb 00CITyKHBAHHA £, YeN.-9/1T. 0,077 0,100
|Y AesibHAs SHEProeMKOCTh paboTs! 9, KBT/mT. 0,124 0,157
'VieibHAt MATEPHATOEMKOCTD NPHMEHAEMBIX BCTIOMO-|
raTeNbHbIX MaTePHANIOB My, S/1./IIT. 0,020 0,020
[TpoussosuTenbHOCTL Tpyaa /1. =1/¢, urr./uen.-4, 13 10
(CebecTonmocTs 06paboTKH 3, p./IIT. 15,005 19,056
HnTerpanbHblii nokasarens kKavecTsa g, urr./p. 0,066 0,052

DKOHOMHIO OT NPUMEHEHMS HOBOrO 06pasia CTaHKa 3a OJMH rof paboTs!
onpeaesnseM 1o hpopmyse

O = - 1)3, Py Pyo; (12.8)

39 =(1,27~1)15,005-13-4015 = 211460,21 p.

Kosdpduunest >dhexTUBHOCTH KAIHTANBHBIX BIIOXeHM} MoTpebuTens B
HOBYIO TEXHHKY OTIpeesHM No hopmyrie

E=/K, (129)
e K — KanHTaNbHEIE BIOXKEHAL, P., KOTOPHIE ONpeaeM 1o Gopmyne
K= Ik (12.10)

K =532000-1,2 = 638400 p.

HTorosti pe3yibTar:

E=211460,21/638400 = 0,33 > £, = 0,15.

CpoK OKYIIaeMOCTH KaNHTaIbHbIX BIOKEHHH

I,=KI2;

T, = 638400/211460,21 = 3,02 roma.

Buieoo. Ipumenenne Hoporo obpasua crarka sddexrusuee Gasosoro, o
4eM cBuzeTenscTByeT 3nauenne TOV I = 1,27, kosdduument sddexrnBrocTH
KanHTanbHbIX Biioxkennd E = 0,33 i cpok ux okynaemocty T, = 3 roza.

12.2. Ouenka TexHHK0-IKOROMUYecKkoro yposus (TIY) npoayxuun
napaMeTpHUYECKHM METOAOM

Paccmompum memoOuxy peuwienus 3adauyu na npumepe. UCXoubie fau-
HBIE JUIA pacyeTa npuBeensi B Tabnuuax 12.1 u 12.2,
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[image: image111.jpg]12.2.1. Cymma poneit 3atpar o0pasyeT XapaKTepHCTHYECKOE YpaBHEHHE
POH3BOCTBA, TEXHONIOTHYECKOrO IPOLECCa HlH OTepAIHH:

a+f+y+S+..=1, (12.11)
rae @, B, % & — COOTBETCTBEHHO YAeNbHEIH BEC IPYMII S]EMEHTOB CMETH 3a-
TPaT, NPONOPUHOHANBHEIX COOTBETCTBEHHO MAcCe, TPYNOEMKOCTH 06CiykuBa-
HUA, MOILHOCTH, PACXOAY MATEPHATIOB U Ip.; &/ — AMOPTH3AIAA OCHOBHBIX NIPO-
W3BOJICTBEHHBIX (DOH/IOB M IIpOUME PacXo/sl; [~ 3apaGoTHas WIaTa, OCHOBHAs
W IOTIONTHHUTE/BHAS, A TAKKE OTIMCIIEHHS HA CTPAXOBaHUE; )~ TOIUTHBO U SHEp-
rus; & ~ CHIPhe M PACKO/IHBIE MATEPUATEL

Oripe/ie/uM [0/M 3aTPAT ¢ OMOLIBIO PasioxkeHus 3apucamoctH (12.1) no

371eMeHTaM 3aTpaT 1A HOBOTO 06pa3ua CTaHKA, MONTy4eHHEIE JAHHBIE CBEJIEM B
Tabmuny 12.3.

Tabmuua 12.3
Onpenenenue gonei sarpar

OneMeHThI 3aTpat 3HadeHue JHons ot 3,
A= QoMb kyknon = 157-0,0043-1,2-2.04-1,05 | 1,735 p /. a=0,116
B, = agtkogeknoslkr= 100-0,077-1,5-1,05/1 12,128 p/urr._| = 0,808
Coo= ay9-keknon = 0.6:0,124-1,18-1,05 0,092 p/mr. | y=0,006
Dy = ayMykngs = 50-0,02-1,05 1,050 p./ur. 4 =0070
Ayt Byt Cut D=3y 15,005 p./urr. 1,000

12.2.2. OmpenenseM TeXHMKO-DKOHOMMYECKHMI YpOBEHb HOBOTO CTaHKa
TIpY CONIOCTABJIEHHA TEXHAKH OIMHAKOBOM CIOKHOCTH 1O opmyne

I= P s (12.12)

m 1

—-a+ Brw-y+r-8

T Y

rgep,m, T, I, W, r — OTHOCHTE/IbHBIC TOKA3aTe/IH KQKIOT0 NapamMerpa:
Pp=PulPs; (12.13)
p=13/10=1,30;
m= L/ s (12.14)
m=532000/475000 = 1,12;
T=TTs, (12.15)
7=15/15=1,00;
(12.16)

w= W,/ We; (12.17)
w=7,6/736=103;
r=RJRs, (12.18)
r=1/1

WTorosslii pesysisTat:
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[image: image112.jpg]I

130 _
i1 =128,

M2 6116+ 1.0808+1,03-0006+1-0070
1,00 1

Bu1600. TexHUKO-IKOHOMHYECKHI YPOBEHh HOBOTO CTaHKA, pac-
CYMTaHHbIH APaMETPHYECKUM MeToJ0M, Beime Gasosoro B 1,28 paza
32 CHET NOBBILEHAN NPOU3IBOAHTENLHOCTH (p = 1,30 > 1), cHMXERUR
aueproemkocta (w/p=1,03/1,30=0,79< 1) u ynensHo# cTouMocTu
(m /(p7)=1,12/(1,301,00) = 0,86 < 1).

Bapuanme! 3adanuit 0 Kypcosoii pabomst no meme 12

Hcxonnele nanubie npuseaeHs! B Tabnuuax 12.4 n 12.5.

Tabnuua 12.4
Tepras uudipa BapuanTa

Uapauerp 0J1]2[3[4]5[6]71]8]9
TIpou3BOTHTENBHOCTE | HOBOIO 14115]16{17]18]19[{20{21 {2223
P, it/ Gasosoro | 11/12)13]14|15/16{17{18{19{20
MomHocts HOBOrO 8,08,5190{10/11}12]13}14{15]16
nsurareneit W, kBt 6asosoro  {7,117,5{8,018,5[9,0{10]11}12{13]14
Liena HOBOTO 515518]612(615618{712(715{719{813(817|
I, tvic. p. bazosoro |512{514{618]614[612{710]718[715{816/812

Tabnuua 12.5

Bropas wucpa sapuanta
Mapaverp 0[1[2]3][4]5[6]7]8]0
Macca cranka HOBOTO 2,112,4|2,7|13,0|3313,6/3.914,2(4,5{4.8
M Gasosoro {1,912,212,5/2,83,113,2{3,4{3,8/4,1{44

Cpoxk cimyx06s1 T, €T | 0boux 718]19(10[11]12|13{14{15{16
Tpumeuanne. Konudectso obcayxusawomero nepconana L = 1 gen.
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[image: image113.jpg]13. OHEHKA KOHKYPEHTOCIIOCOEHOCTH MTPOAYKIHH

13.1. Onpenenenne rIaBHOrO NOKa3aTes sl KAYeCTBa
13.2. Onpenenenne OTHOCHTENIBHOIO HHTETPAILHOTO NOKA3aTeNs

Knoueswie cnoea
TaBHbIH NOKA3aTeNb KAYeCTsa
(OTHOCHTELHBI HHTErPANbHBIH NOKA3ATENb

OCHOBHbIE KDHTEDHH OLEHKH TOKasaTeNelf KauecTBa, ONpejesslouime
KOHKYPEHTOCIOCOGHOCTh NPOIYKIMHU: meXHuyeckuil ypoeens (CPaBHUTE C Tpe-
6oBaHMAMU MEXKIyHapoaHbIX cTannapTos MCO, MOK u apyrux opraHusaimii,
© 33KOHO/\ATE/TbHBIMA AKTAMH CTPAHBI-HMIIOPTEPA H CO CHEIM(HYSCKHMH Tpe~
6GOBaHUAMH HHOCTPAHHOrO TOTPEGUTENs), YPOGEHb KAYECmea M3rOTOBIEHUS
IKCHOPTHOH NPOAYKHHH (CIIOCOGHOCTH COXPAHATH KCILTYaTAlHOHHBIE CROHCT-
Ba B TIPOLECCE HCIOTB3OBAHUA), CMOUMOCHTb U IKCHAYAMAYUOHHbIE 3AMPAMbL.

Onenka KOHKYPEHTOCIIOCOGHOCTH OCHOBAHA HA CPaBHEHWHM MOKasateneh
TIOJIE3HOCTH W 3aTPAT JIPH HKCIUTYaTaliiH HOBOrO 06pasna ¢ COOTBETCTBYIONIH-
MH TIOKA3aTesiAMH APYTHX 0GPa3ioB # OCYMECTBIACTCA KOMILIEKCHBIMU CTOH-
MOCTHBIM H 1apaMETPHIECKHM METOAAMH.

Paccmompum memoOuxy peuwienus 3adauu Ha npumepe. cxonueie nan-
Hbie JUIA pacyeta KOHKYDEHTOCTIOCOBHOCTH IPY30BBIX aBTOMODHIEH NpecTas-
nensl B Tabnuue 13.1.

Tabnuua 13.1
Vcxonble naHHbie

3navenue noka- | Jlona sarpar (%) i-

Toxasatess 3aTeNs aBTOMO- O MoKasateNns B
6w CYMMapHBIX 3aTpa-
A B Tax
TI'pysonoabemnocts, O, T 2,75 2,75 -
MaxcumanbHas CKOPOCTb C TONHOMH 97 98 _

Harpy3Koii, V, km/q

Ylena, I], Thic. ycu. ea. 22,91 24,11 0,203

DKCTUTyaTallMOHKBIE 3aTPaThi, YCI.
en., Ha 1 kM npoGera:

TOINKBO Ry 0,100 0,120 0,353
CcMa30uHble MaTepuansl R 0,012 0,014 0,041
aMOpTH3aius IMH Ry 0,022 | 0,022 0,065
TexHHueckoe obcnyxusanmue Ry 0,083 0,095 0,279
npoune pacxoant Ry 0,020 | 0,020 0,059
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[image: image114.jpg]3a basosbiii 06pasen npunsT apToMO6KIL B (cTpana-usrotosutens ~ Fep-
Manus). Cpoku cayxGsi 1 ¥ roaossie npoGery L asromobuell 0AHHAKOBEL.

Pewenue
13.1. OnpenenenHe rIABHOTO MOKA3ATENS Ka4eCTBa

TnaBHBIM FIOKA3aTeqeM KayecTsa rpy3oBOrO aBTOMOGHIA SBIAETCA €ro
CNOCOGHOCTS NEPEBECTH ONMPEAENEHHOE KONUYECTBO IPy3a (TOHHBI) Ha 3a0aH-
HOE PACCTOAHHE 32 €/HALLY BPEMEHY:

P=QV. 13.1)

JIna wcenenyemMsix aRTOMOGuNeit:

Py =27597 = 266,75 T-xm/u;

Pp=2,7598 = 269,50 T-xm/4.

13.2. Onpesienesne OTHOCHTEILHOTO HHTErPAIBHOTO NOKA3ATENS

OTHOCHTeNBHBIH HHTETPATBHBIA TOKa3aTe/lh AaBTOMOGHIA A IO OTHONIE-
HUIO K aBTOMOOHTI0 B onpenensem no Gopmyne

P, W

P, B

I, 14

Ly ’B‘Ln UB+§ e
rae R; — BUA j-X IKCIUTYaTAHOHHBIX 3aTPAT, YCII. €4./KM; f ~ CPOK CIyXKOH, JIET;
L - ronoBoii npober, kM.

Cpox cmyxGer W rofoBoit npober asroMoGuneli B pacyerax NpHHMMAEM
PABHBIMH, TAK KaK IIaHHPYEM HCIONB30BATE J2HHBIE aBTOMOGHIIE B OJMHAKO-
BBIX YCJIOBHAX.

Hroroseiif pesynsrar:

, (13.2)

Lup

26675
Lig= 26850 =111
AlB ™
I oy OO0 OOT2 002 GOS B0
2411 0120 0014 0022 0,095 0020

Boigod. ABTOMOGUNE A KOHKYPEHTOCTIOCOOCH 10 OTHOMIEHHIO K aBTOMO~
6umo B.
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[image: image115.jpg]Bapuanmbsl 3a0anuii 013 Kypcoeoii pabomsi no meme 13
Hcxonuble manmbie npuBeeHbl B Tabnuuax 13.2 w 13.3.

Tabnuua 13.2

Mepsas uudpa BapuanTa

Hapanerp 0l1]2[3[4l516[7[8]09

Mopew A | 2,2 124126128 130)32(34(36]38(40

o Mogens B | 2,1 {2,5{24{30(29|31135[34)39]38

v, kwfs Mogens A ) 130125 | 120 { 115 [ 110 {105 {100} 95 | 90 | 85

Mozems B | 1351130 1125120115} 85 | 95 | 90 | 100 { 110

If,yen.en. | Monenn A ( 20 | 21 |22 | 23 | 24 | 25 | 26 | 27 | 28 | 29

MopensB | 25 {23 | 21 {22 {23 {24 | 25 } 26 | 30 | 27

Tabnuma 13.3

Bropas uu¢pa sapuanTa

Mapauerp 0] 1]2[3[4]5]6]7]8]0

Rr Monens A {0,1110,12{0,1310,14}0,15]0,16|0,17{0,18{0,19{0,20

Mopens B {0,12(0,11{0,14{0,13[0,16]0,15]0,1810,17]0,20] 0,19

Mozens A }0,01)0,0110,0210,02}0,03 0,03 |0,04]0,04 0,05 | 0,05

Re Mogems B |0,02]0,0110,03 0,02 0,03)0,04|0,04{0,05({0,04{0,05
Ru Mopens A 0,01 {0,02{0,03 10,04 {0,05)0,02}0,03 ] 0,04 0,05 |0,03
Mozens B 10,02 10,01 {0,04{0,050,04|0,01 {0,02 | 0,05 ] 0,04) 0,04
Ro Mozens A 10,05]0,06]0,0710,0810,09({0,10{0,11{0,12(0,13 (0,14
Monens B {0,06(0,07{0,08]0,09{0,10}0,09{0,10{0,120,13{0,(3
R Monens A 10,02 {0,01{0,04]0,05(0,04|0,01]0,0210,05 | 0,04)0,04

Mozens B 10,010,0210,0310,04{0,05[0,020,03]0,04 0,05 0,03
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[image: image116.jpg]14, CTATHCTHYECKHE METOJbI OL[EHKH KAYECTBA
MPOIYKIHH. ONPEJETEHHE HHIEKCA JE®EKTHOCTH

14.1. Onpenenenue uucna feeKToB KAXIOTO BUAA BO BCeil NAapTUH

14.2. Onpezenense uncnia neeKTOB KKIONO BUAA, EC/IH H3AENS
pasjieneHbl Ha MapTHH U OTTPABEHbI B PasHbIE ajpeca

14.3. Onpenienenne KONHUECTBA H3JIENHIL [UTA BRIABNCHHS IPUCYTCTBHA
WIH OTCYTCTBHS efile OIHOTO AedexTa

14.4. Onpenennts 5¢GheKTHBHOCTS MEPOTPUSTHIL 10 CHIDKEHHIO
KOJIMHECTBA E(EeKTOB

14.5. Onpenenenne nokasatenei ¥ uHaeKca AeeKTHOCTH

Kniouesvie cnosa
Jedexr
JloBepHTEBHAS BEPOATHOCTS
BepoatsocTs nosenexus nedexra
T paHuIIL! IOBEPUTENBHONO HHTEPBANIA
Yacrocs
Tlokasarens nedexrHocTn
Hnnexe nedexrnocryt

CTaTHCTHYECKHMH METOAMH OTPEAIEINIOT NOKA3ATeH KauecTBa, KOTOphie
HMEIOT BEPOATHOCTHYIO NPHPOAY, HANPHMEp MOKA3aTe/H W3 rpynn QyHKIHO-
HJIBHOTO Ha3HaueHHs H HanexHocTH. [IpH oleHKe Nokasatesieli KauecTsa CTa-
TUCTHYECKUMH METOAAMHU:

YCTaHABIUBAIOT 3aKOHbI PACNIPEAENEHHA NOKa3aTeNel KauecTsa;

OLEHHBAIOT TOYEHHBIE U HHTEPBAIBHBIE OKA3ATENN KAYeCTBa;

CPaBHHBAMT CPEAHHE 3HAYCHHA U QUCTIEPCUH MOKasaTenell KayecTsa ABYX
WM HECKONBKO MHHMIL MPOAYKUMH C UEMBI0 YCTAHOBICHHA CIYHYaiHOTO HIH
3aKOHOMEPHOTO PACXONK/ICHUA HCCIETYEMEIX CBOHCTB;

BRIARJIAIOT BAKAHME PAsTUIHBIX aKTOPOB Ha NOKA3ATENH KAYECTBA B CTA-
THKE H B THHAMHKE,

Paccmompum memoouxy pewienus 3aday Ha npumepe. PeMOHTHbIM
npeanpusTHeM BoccTaHoBaeno N = 1000 xopoGok nepenau. I1pu BsiGopounoit
nposepke n = 100 m3aemmii oGHapyXeHo cefyoniee KOMHYEeCTBO KOKIOr0 U3
Tpex BUJIOB e)eKTOB (B CkobKax yKa3aHa CTOHMOCTb MX YCTpRHEHHA):

a) 3aTpyAHEHHOE BKJIOUEHNE nepeay — n, = 17 (C, = 480 p.);

(Co=520p.);

6) caMONpPOM3BOABHOE BHIKIIOYSHHE Nepeaay — ng =
B) yTeuka Macna — 1, = 12 (Co= 160 p.).
3350ﬂ0M Obina YCOBEPHUICHCTBOBAaHA TEXHOJNOrHYECKasd THHUA C60p)(" KO-
po6OK mepenat, YTO NPHBENO K CHIKEHHIO YHCHA ykasanHbiX nedexros. Ilpn
BEIGOpoUHO# npopepke n” = 100 H3/1eAMi NONYUEHb HOBBIC 3HAYEHNS KONHYe~
3 3.

cTBO fedpextoB: =11 nG5=
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[image: image117.jpg]Pewenue

14.1. Onpenenenue uncaa gedeKToB KaNAOro BAA2 BO BCeil NapTHH

JosepurensHas BeposTHocTs P = 0,90 (C yuetoM HeGONbUIMX MOTEPh 32
cyeT UCTIpaBJieHus NedeKToB BHYTpH cOGCTBEHHOro npou3eoAcTRa). Toraa xo-
. dbduuuent Crorogenta ¢ = 1,66.
{ OnpenenseM BEPOATHOCTD (4ACTOT) MOABACHHA KaXIOro BHAa AedekToB
§ no popmyrne
i Po=m/n; (14.1)
2/n=17/100 = 0,17;
Po=nd /100 = 0,08;
Py =ny/n=12/100=0,12.
OnpeienseM cpeTHEKBAIPATHIECKOE OTKIOHEHHE KaXA0To edekra:
0;=N-p;-(-p))- (14.2)
Torna
0, =41000-0,17-(1-0,17) =11,9;
05 =4/1000-0,08-(1-0,08) =8,6;
0,5 =4/1000-0,12-(1-0,12)=10,3.
Haiinem rpannnst 90 %-ro AOBEPHTENLHOIO MHTEPBaNa KAXJOrO BHEA
1eeKTOB M NOCTPOMM CTOIGHKOBYIO AMarpaMMy (puc. 14.1):
Pimax, miny = N'p; £ 105 . (14.3)
Torna
Ratmax, min = 1000-0,17 £ 1,66:11,9 = 170 £ 19,8;
Hagmax) = 189,8; Mygmimy = 150,2;
Negmax, miny= 1000-0,08 + 1,66-8,6 = 80 + 14,3;
o = 94,35 Aotuin = 65,7;
No(max, miny = 1000-0,12 £ 1,66-10,3 = 120 £ 17,1;
Natmax) = 137,15 Rygminy = 102,9.

Bs1600. Taxuam o6pasom, B napruu N = 1000 wr. 6yzer ot 150 a0 190 xopo-
6ok ¢ ediextom a, ot 66 110 94 ¢ edextom 6 1 ot 103 0 137 ¢ nedextom 6.

14.2. Oupenenense yncaa XeeKTOB KakA0ro BHAZ, €CM H3ZEAHN
pasfie/ienbl HA NAPTHH M OTIPABIEHLI B Pa3Hbie aApeca

Onpezienum cpe/IHEKBaIPATHIECKOE OTKIOHEHHE YaCTOCTH:

Pz (14.4)
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[image: image118.jpg]L

1201 17,1

o= ,/0,17~(I—O,I7)/100 =0,038;

G5 =4/0,08- a ~0,08)/100 = 0,027;

Tpe =,/0,12.

Tak kax
HaX0nuMm rpay,
BepuTensHorg

[¢] =0,12)/100 = 0,032.
BO3BpaT Gpaky

0ro negexra p PAHEIX Maprygy no
P, min) = Npp-(p, + 10)

Hroropg Pe3ynsrar

Mo, miny = 100.(0,17 4 1,98.
iotear )= 100.(0,08 + 1 g3
atmax, min) = 100.(0,

Ha}"f‘ﬂlﬂ qemep'roro e
Hanpumep 2=0,01. Hanpo'ms. WHpuHy AoBepuren,
noEonbme, P =095 Torza o,
€OoCTaB

N, = lnp)
In(1- p)

(14.6)
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[image: image119.jpg]N, =1In(1-0,95)/In(1~0,01) = 298,1.

Bstgod. Wtax, ecnn B 298 w3genuax e Gyaer oOHapyxeH HOBBIA BHI
neeKTa, TO MOKHO C 3a/IaHHOMN YBEPEHHOCTHIO CUMTATB, 4TO €ro he GyzeT Bo-
obe.

14.4. Onpeneants 2 PeKTHBHOCTE MEPONPHATHI 10 CHIKEHHIO
KoJHYecTBa IeeKTOB

3aBojioM GhUIa YCOBEPIIEHCTBOBAHA TEXHONIOTHYECKas JIMHNS COOPKH KO-
po6ok Niepeniad, UTO MPHBEJO K CHIKEHMIO YHCIA yKazaHHBIX nedextos. [lpu
BBIGOpOYHOH MpeBepke n” = 100 H3neNHii NONyYEHs HOBBIE 3HaYeHUA Aedex-
ToB: n3= 11;n§=5; n; = 3. Tpebyerca onpeaenuts, ACHCTBHTENBHO JIH TPH-
HATHIE MEPbI NIOBJTHSUTH HA CHWKEHHE KONHYECTBA 1C)EKTOB HITH XKe 3TO MOXKET
6biTh 06YCIOBIIEHO CTyUaiiHEIMK OTKIIOHCHHAMH, HE CBA3AHHBIMHU C HOBOH JTH-
Hueit cOopku.

ITo dopmyste (14.1) onpenenim HOBBIE 3HAUEHUA HACTOCTEH:

p=0,11;p5=0,05p3=003.

PaccuuTaeM JIOCTOBEPHOCTb DAdIM4Ws CPEJHHMX ¥acTocTeli p M p’ mo
dopmyne

14.7)

Ecnu nofmydyeHHOe 3HayeHne MeHblte t =1,66 (IOBEpUTENbHAA BEPOAT-
HocTh 90 %), TO B OTHOWIEHMH JAHHOTO BHA Ae)eKTOB YJyHIIeHHe NapameT-
POB HE IOKa3aHO, T.€.:

1;=1,23,15=0,86; 1, = 2,45.

Bb1600. Y COBEPUICHCTBOBAHHE TEXHOJIOIMH TOBJIAANO TONBKO HA YMEHb~
menue AedexTos THIA 6.

14.5. Onpenesenne nokasaTeseil 1 uuAeKca AedeKTHOCTH

TMoxkasarens nHaexca Aed)eKTHOCTH ompeenieM o Gopmy.ie

(14.8)

Tlie ¢; — OTHOCHTENIbHAL CTOMMOCTh YCTPaHeHHUs i-Toro Aedexra, k — YHCNO e~
dexros;

(14.9)
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A= 12,25/!00:0,1225.
A’=7,18/100 = 0,0718.

(14.10)
Iy=1 <0,0718/0.1225 =041,

Bsigog. Hocne yconepmearraonanux anonormeckoﬁ JHHUY c6opky
K0poGok nepepay Aedextrocry, npoaykimy u CTOHMOCT, eo YeTpanenus cpy.
3HIACK Ha 4] g5,





[image: image121.jpg]15. OUEHKA KAYECTBA PASHOPOJHOH NPOLYKLIHH

15.1. Onpenenense k03¢ GHUHEHTOR BECOMOCTH
15.2. Onpenenenye OTHOCHTENBHBIX TIOKa3aTeneli KayecTsa NPOLY KIHK
15.3. Onpejiesienne CPeIHEro B3BEILEHHONO FEOMETPHUECKOTO

HHAEKCa KayecTBa &

Kniouesvie cnosa
Koadduumenr Becomoctn
OTHOCHTENLHBIH NOKA3ATENb KAYECTBA
HHjexe kadectsa

JUns OUEHKM YPOBHS Ka4yecTBa Pa3sHOPONHON MPOXYKUAH NPHMEHSIOT MH-
HAEKChl Ka4ecTBa, MNOJ KOTOPHIMH NOHUMAIOT KOMIUICKCHBIE TI0Ka3aTe/IH Ka4ecT-
Ba, PABHBIC CPEIHEMY BIBEWICHHOMY 3HAUEHHMIO OTHOCHTENBHBIX TMOKa3aTenei
KauecTsa PasNMUHbIX BU/IOB MPOYKIHH 33 PACCMATPHBACMBIH MEPHOL,

OTHOCHTE/ILHEIM TIOKA3aTe/IeM KaueCTBa HA3bIBAeTCs OTHOMIEHWE pac-
CMATPHBAEMOTO TIOKA3ATEIIA KAUeCTBA MPOYKIMHA K COOTBETCTBYIOMIEMY OHO-
MMEHHOMY 6a30BOMY 110Ka3aTeJTio.

KatecTso pasHOpO/IHO# NPOAYKIMH MOXKET OLCHUBATECA Ha OGOM ypos-
He yNpaBIeHus MPOW3BOACTBOM (Ha YPOBHE Y4aCTKa, LIeXa, PeANPUATHS, 00B-
e/MHeHHs, 00IaCTH, PErHOHA U T.AL.).

HHAeKCHI KaiecTsa pasHOPOAHO MPOIYKIMY HCTIONB3YIOT NpH 060CHOBa-
HUH [IAHOB N0 YYHIICHAIO KaYecTBa TIPOAYKUHHM, PH OLEHKE KauecTsa npo-
JIYKLMH, @ TAIOKE NPH AHAIK3E MWHAMMKK KadecTBA MPOMYKUMH B PA3HYHBIX
CHCTEMaX yNPaB/eHUs Ka4eCTBOM.

Paccmompum memooury pewsenus 3adauu Ha npumepe. JiNs xaxnoro
THIIA ABHTaTeneli M3BECTHBI CIE/yIOMe NoKasaTeny: cpeauni pecype T, ce-
GecroumocTs pemMonTa Cp M MporpamMma peMoHTa (Konu4ecTro) Bp. 3anamue:
OUEHHTH HHAEKC KauecTsa 1o cebecToumoctu pemonta Cp, pecypey Tc i HacT-
HoMy nokasarenio addexrusnocty F = T¢ /Cp.

Hcxonnbie nauubie npuseaeHs B Tabmane 15.1.

Tabnuna 15.1
Hcxonuble fanusle
TMokasateny 6asosoro roga | TToxasarenu oueHusaeMoro roa
Cp, F, Cp, F,

yen en | w/ycnen Te,u yenen. | afycn.en

Tun
nuratens | T, u

Bp, w.

nepBeiit | 4200 670 6,27 3900 680 5,73 1200
BTOpOH 4500 690 6,52 4500 670 6,72 870
TpeTHH 4000 620 645 4100 640 641 1000
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[image: image122.jpg]Pewenue
15.1. Onpegeenne ko3¢ PuuHENTOB BecomocTH

OnpepenseM ko3(duiyenTs! BecOMOCTH (OTHOCHTENBHBIX OOBEMOB B~
MycKa) KaXI0ro TUIa Asurareneii no Gopmyse

3

= .
Y BuS:
=1
rae S ~ OLeHMBAeMBiif TOKa3aTesNb; i — THI ABHIATENS; N — KONHYECTBO ABHIa-
Tenel.

B nawem cryyae oUEHMBACMBIE OKAIATEIH ~ ITO CebECTOUMOCTE PEMOH-
Ta Cp , cpemmmii pecype T ¥ HacTHbiH NoKasaTens Kavectsa pemonTa F B oue-
HHUBaEMBIH NIEPHOA.

._EL"L as.1)

15.1.1. OnpenensieM Ko>)(HHUMEHTE! BECOMOCTH TIPH OlEHKE NO cebe-
croumoctu pemonTa. Ilo dopmyne (15.1) ans kaxjoro THna asurateneit ume-
eM:

5= 1200-680 e
1200- 680+ 870- 670 + 1000-640

S .\,(L. Y
1200- 680+ 870-670-+ 1000- 640

&= 1000:640, 031.

1200-680+870- 670+ 1000+ 640

15.1.2. OnpenessieM KO GHIHMEHTE BECOMOCTH IIPH OLEHKE 110 CPEAHEMY
pecypcey. Io gopmyse (15.1) mis kaxaoro THNA ABuraTenei uMeeM:
12003900

S=— N 37
1200-3900 + 870 - 4500 +1000- 4100

5= 870-4500 6L
1200-3900+870- 4500+ 1000- 4100

5 1000-4100 032,

= 1200-3900 + 8704500+ 10004100

15.1.3. Onpenenenue k0IpOUUHUEHTOB BECOMOCTH NPH OLEHKE NO YacT-
HOMY nokasareyno kayectsa pemonta. Ilo dopmyne (15.1) as xaxoro Tuma
[ABHTATENCH HMEeM:

1200-5,73
&=

e ) 365
1200-5,73+870-6,72 +1000- 6,41
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[image: image123.jpg]_ 870-6,72 i
1200-5,73+870-6,72 +1000- 6,41
1000-6,41

Sy =034,
1200-5,73+870-6,72 + 1000-6,41

& 031;

15.2. Onpeaenenme OTHOCHTE/ILABIX NOKa3aTeNel KauecTsa
NPOAYKUHK

OnpezieniaeM OTHOCHTE/IbHBIE NOKA3ATENH KAYECTBA TIPOAYKIMH Uid KaXK-
n0ro THna ABuratenei no gopmyne
W=,
5i
e i — THR ABAraTens; S; — IOKA3aTeNb B OUCHWBACMBI NepHOL; Sg; — NOKa3a-
Tens B 6a3oBblil nepuoz,.

(15.2)

15.2.1. OnpepenseM OTHOCHTENbHBIE MOKA3aTeJM KauecTBa HPOLYKLUMU
npH olieHke 110 ceGecTouMocTH pemonTa. [lo gopmyse (15.2) umeem:

W, =680/670 = 1,01;

W, = 670/690 = 0,97;

W; = 640/620 = 1,03.

15.2.2. OnpenensieM OTHOCHTENbHbIC TOKA3aTENH KayecTBA NMPOMYKIUMH
npH OLEHKe 10 cpenHeMy pecypcey. ITo dopmyne (15.2) umeem:

W, =3900/4200 = 0,93;

W = 4500/4500 = 1,00;

W; = 4100/4000 = 1,02.

15.2.3. OnpepenseM OTHOCHTENBHBIE MOKA3aTeNed KayecTBa MPOLYKUHH
NIPM ONEHKE JIO YaCTHOMY NOKA3aTe/o kavyecTsa pemonTa. Ilo popmyne (15.2)
HMeeM:

W, =5,73/6,27=091;

W, =6,72/6,5 03,

W; =6,41/6,45 = 0,99.

15.3. Onpejessense cpefHero B3BEMIEHHON0 reOMETPHYECKOr0
HHAEKCA KAYecTBa

Cpenuuii B3BeNICHHbI FeOMETPHIECKHH HHAEKC KAUeCTBa ONPEAEsAeM o
Gopmyne

M
Ig=TIwa4, (153)
K=1
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[image: image124.jpg]e M — KONHYECTBO OTHOCHTENLHBIX NIOKa3aTeNe KayecTsa.

15.3.1. OnpenensieM cpeanuil B3BELIEHHBIN reOMETPUYECKHIT HHIEKC Ka-
HecTBa npy olieHke o cebectoumoctH pemonta. ITo popmyne (15.3) umeem:

Ix =1,01%%.0,97%% .1,03031 =1 00,

TlonyueHHbIH Pe3yNbTaT CBHACTENILCTBYET O TOM, YTO HHAGKC KAayecTsa,
OUEHHBAEMBIH 1O CEGECTONMOCTH BBUTYMEHHOH HA PEMOHTHOM 3aBOJE Npo-
[AYKUHH, B OUCHHBAEMOM TIEPHO/AE HE HIMEHHIICH,

15.3.2. Onpenensiem cpefuuii B3BEIICHHEIN N€OMETPUYECKHH WHACKC Ka-
YECTBA NIPH OUEHKE NO cpesiHemy pecypey. o dopmyne (15.3) mmeem:

I =093%7.1,00%31 .1,02%32= 0,08,

Tony4eHHbIfl Pe3y.IbTaT CBUACTENLCTBYET O TOM, YTO MHIEKC KauecTsa,
OLEHMBAEMbIA MO CpefiHeMY pecypcy BHINMYIEHHOH Ha DEMOHTHOM 3aBOJE
TIPOYKLMH, B OLICHHBAEMOM rieprose Ha 2 % Hike, 4eM B 5azoBom.

15.3.3. Onpenensiem cpeanuii B3BEIICHHBI NeOMETPHYECKHH MHICKC Ka-
4ecTBa NPH OLEHKE 10 YaCTHOMY NOKA3aTeNo KadecTsa pemonTa. Ilo popmyine
(15.3) umeem:

I =091°%.1,03%31.0,99%% = 0,97.

TlonyyeHHsii Pe3y bTAT CBUACTENECTBYET O TOM, YTO MHIEKC KauecTsa,
OLEHHBAEMbIHi 110 YACTHOMY MOKA3ATE/IO KA4ECTBA PEMOHTA BBINYIUICHHOH Ha
PEMOHTHOM 3aBOJIe TIPOXYKIMH, B OUCHHBAEMOM TiepHo/ie Ha 3 % HIDKe, YeM B
6azoBoM.

Bui600. TaxuM 00pa3oM, IPH HEU3MEHHOH CEGECTOMMOCTH PEMOHTA TPeX
TUIOB ABHTATENEH KAYECTRO PEMOHTA CHH3MWIOCE.
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[image: image125.jpg]Bapuaume! 3adanuii 0na Kypcoeoli paGomst no meme 15

Hcxonnbie JanHble ipeacTaBnensbl B Tabmuuax 15.2 u 15.3.

Tabnuya 15.2

IMapamerp

Mepsas un¢pa papuanta

01 [2[3JT4]5[6]7]8[59

BazoBmii ron

Tc, 4, V15 THIOB

JBHraTeneii:
nepsoro 4000{4100|4200]4300{4400|450014600|4700 4800 | 4900
BTOpPOTO 5000 {4900 | 4800 {4700 | 4600 {4400 4300|4200 | 4100|4000
TpeThero 4500 {4000 {4700 {4900 | S000 | 400041004400 42004300

Cp, yenen.:
nepRoro 500 | 510 | 520 | 530 | 540 | 550 | 560 | 570 | 580 | 590
BTOPOTO 600 | 590 | 580 | 570 | 560 | 510 | 520 | 530 | 540 | 550
TPEThEro 550 | 560 | 570 | 580 | 590 | 600 | 540 | 500 | 510 | 520
Tabmua 15.3

Bropas uudpa sapuanTa
Mapawet |5 T T 1213145671819
OuenuBaeMBlii TOn
Tc, 4, i THIOB

ABMrareseii:
TiepBOTO 4900 4800|4700 4600|4500 | 440014300 {4200 | 4100 | 4000
BTOPOTO 4500 {4600 |4100 | 4200|4300 | 4800 4900|5000 5100|5200
TpeThero 5000151005200} 5300|4900 | 410042004500 4600|4700

Cp, yon. en.:
nepBoro 600 | 590 | 580 | 570 | 560 | 550 | 540 | 530 | 520 | 510
BTOpPOTO 500 { 510 | 520 | 530 | 540 | 570 | 550 | 560 | 580 | 590
TpeTEEro 580 | 570 | 560 | 550 { 500 | 510 | 520 | 590 | 530 | 540

Np, wr.:

TepBoro 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 {1000{1100
BTOpOro 800 { 900 {1000(1100{1200{1300{1400{1500{1600 {1700
TPETHEro 1000{1200{1400{1600{1500{1100{1700|1800{ 1900|2000
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[image: image126.jpg]16. OIIPEJEJIEHHE CTOHMOCTH PAFOT
ITPH CEPTHO®HKAI[HH YCIIYT 110 TEXHHYECKOMY
OBCIYKHBAHHIO H PEMOHTY ABTOTPAHCITOPTHBIX CPEJICTB

16.1. Pacuer croumocTn paboT npu 06A3aTeNbHOMN CepTHHKALME yeryr
TIO TEXHUYECKOMY OGCITYXHBAHMIO M PEMOHTY aBTOTPAHCTIOPTHBIX
CpeacTs

16.2. Pacuer cTouMocTH paGoT OpraHa rno cepTudHUKaliH NP POBEACHAH
MHCIEKIHOHHOrO KOHTPO/IA 33 CepTHOULUPOBAHHBIMY YCIYraMH 1o
TEXHHYECKOMY OOCTYXMBAHHIO H DEMOHTY aBTOTPAHCTIOPTHEIX
cpencTs

Kniouesrie cnosa
Cepruduxanus
Cxema ceprudmkaumu
Opras no ceprudukauuy (OC)
Texuuueckoe obcmysiupanue u pemont (TO u P)
Croumocts paGor OC
CTOMMOCTB MHCIIEKIMOHHOTO KOHTPONA

TIpy oba3aTesbHON CEPTHOUKALMK YCIIYT NPHMEHSAIOT PA3THIHBIE CXEMBI
ceprudukanuu’. Pabotst, Brmonnsemeie OC 1o nepsoit 1 BTOPoii cxemaM cep-
Trdukanus yeayr no TO # P aBTOTPaHCIOPTHBIX CPEICTB, 4 TAKXKE IPEENh-
HEIE HOPMATHBEI TPY/OSMKOCTH B 3aBHCHMOCTH OT C/OXHOCTH MOCTETHHX
npuBe/ieHs B Tabauuax 16.2, 16.3, 16.4. Pacnpenencnue cepruduuupyeMsix
YCITYT [0 rpyTNaM CIIOKHOCTH NpuBeAeHb! B Tabmuiax 16.5, 16.6, 16.7.

PaGorsl no obs3arensroil ceprudmkanmy yenyr no TO u P asroTpanc-
TOPTHHIX CPE/ICTB BBITONHAIOT C YPOBHEM PEHTAOCABHOCTH, HE MPEBBINIAIONIIM
35 %. Cpenuss QueBHAs TapudHAA CTAaBKA CHELHANHCTOB, NPUBIEKACMbIX UL
npoesieRHs paGoT no oGa3aTeNbHON cepTHdUKAUMY, HE JOMKHA MPEBBIATE
CTaBKH MHMHHMAILHON MECAYHOH OMIaTel TPyJa, YCTaHOBJIEHHOl JAeHCTBYIO-
UM 3aKOHOJATENbCTBOM.

Tpu cepruduxauuy ycnyr no TO u P aBTOTPaHCHOPTHBIX CPeACTB 10
nepBoii ¥ BTOPOM CXeMaM NPeTyCMATPHBAIOT MPOBEACHHE MHCTIEKIHOHHOTO
KORTPOJIS 3a CepTHOUIHPOBAHHON yCIIyrol. WHCIEKUHOHHIH KOHTPOb OCY-
wectanger OC wiK Opranu3auys, yHOTHOMOYCHHAs MOC/HCIHUM, HA OCHOBA-
HHH IOrOBOPA HA CEPTHHHMKALMIO YCIIYT.

* Meronuka pactera cOOTBETCTBYET JOKYMEHTY «BpeMeHHEI TIOPAOK OILATH pa-
60T 10 cepTHYUKANMHA MPORYKUWM W YCNyr», YTBEPXICHHBIM NpHKasoM [occran-
napra Poccun Ne 149 or 20.09.94.
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[image: image127.jpg]HCTIeKUMOHHBIH KOHTPO/Ib 3a CePTHQHIUPOBAHHOK B 0OA3aTENBHOM MO0~
| pAAKE YCIIYToi OIUIaYHBAeTCs B pasMepe (aKTHHECKH NPOM3BEACHHBIX 3aTpaT
(na GecnpuGbUTEHOM OCHOBE).
PaccuuranHyio croumocts pabor o ceprudukauuu yeayr mo TO u P as-
TOTPAHCTIOPTHBIX CPE/ICTB HEOBXOAUMO JIONIONHHTh CYMMOH Hanora Ha nobas-
JIEHHYIO CTOMMOCTD, & TakKe CyMMOﬁ KOMaHHPOBOYHBIX PaCXOAOB.

Paccmompum memoouxy pewrenus 3a0auu na npumepe. CepTuouumpy-
0TS YCMYTH aBTOTPAHCHOPTHOTO MPENIPHATHS, MPEICTaBIeHHbE B Tabiuue
16.1.

Tabnuua 16.1

Mcxonuble nanHble
Onwucanue yoyru Kon OKYH
017105, 017208, 017309, 017415 017607
(5 BunoB yenyr)
017104, 017107, 017109, 017207, 017209, 017304,
017307, 017310, 017413, 017604 (10 BHAOB ycmyr)
017101, 017201, 017202, 017203, 017204, 017206,
Vemyru rpynmet B | 017212, 017301, 017402, 017405, 17409, 017406,
017419, 017601, 017603 (15 BuoB yoryr).

VYemyru rpynmet A

Yeayru rpynmst B

Jna ceprudukanmu ycmyr BeiGpana nepas cxema. Cpeamss JHEBHAs
craska cnennanucta D = 200 p., puMepHas TPYAOEMKOCTb 110 ¢OOpY U aHaH-
3y JAHHBIX £, = 2 OHA, NPOAODKHTENBHOCTS IPOBEPKH fy = 3 IHA, YHCIO WICHOB
KOMMCCHH, YJacTBYIOIHX B IpoBepke, N = 2 uesl.

Pewenue

16.1. Pacuet cTouMocTd paGoT npH 06a3aTensHO# ceprudukauuu ycayr

10 TEXHHYECKOMY OGCTYXHBAHHIO M PEMOHTY aBTOTPAHCIOPTHBIX
cpeacTs

Croumocts pabot OC (C,.), BHIIONHAEMBIX MPH 00s3aTENBHON cepTHU-
kauuu yeryr no TO u P aBTOTpaHCIIOPTHBIX CPE/CTB, onpexenieM no Gopmyrne
& Ky +K, P
Coe=D+| Dt |- 1+*u)-(1+~—]‘ (16.1)
o (2. ”‘] ( 100 100
THe: toc = TPYAOSGMKOCT i-it paboThl, BelonHaeMolt OC no BEIGPaHHOH cXeme
ceprubukauny ycuyr (tabn. 16.2), uen.-aess; n — konnyecTso pabor, BeINON-
nsembix OC 10 BLIGPaHHOM cXeMe CepTHUKALMM YCITyT, H3 YHCNA, YKA3aHHBIX
B Tabnuue 16.2; D — cpefnss QHeBHAA CTAaBKa CIELUANUCTA, p.; K3n — HOpMa-
THB HAUKC/ICHUH Ha 3apaboTHYIO IUIATY, YCTaHOBICHHEIH ACHCTBYIOWMM 32K0~
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[image: image128.jpg]HoMatenscTRop, Ky = 358 %; Kyp — KO3dduuuerr HaKnanuex Pacxonop
paccwmaaeuuﬁ nymn'mpneﬁ OPraHuzanyy, TIpoBoasme; Pabotur no cep
THQHKanuy yenyr, Kyp = 160 %; p — YpoBens PeHTabensrocTy Ppabor no cep.
THOHKayy KOHKpeTHoro OC,P=35q,

Tpynoemxocrs Ppabor o TiepBoii cxeme CePTHHKaIMY Gey YHeTa Tpynoen.
KocTH arrecrayyy HenonHKTeNel; Yenyr cocrapur 8.5 ven. ey (rab, 16.2).

Thyzoemxocry, arTecTanuy HCnoNHuTeNEl ngy BUIOB Yenyr rpyrg A:
06x5= 3,0 wen, -AHei.

pr,uoeMkocn arrecrapy HCIONRHTe e} 10 Bupon Yenyr rpynpg; B:
100x0,85 = 8.5 ven-ser,

TP)’noeMxoc'rs arrecTanuy HenonruTenej; 15 Bupop Yenyr rpynpy B:
150x1,0= 15,0 HeIL-nHel,

Ak Tpy noemkocry, Pabor OC cocTasur;

85+3,04 85+150= 35,0 ven.phes,

Cronmocry, Pabors dKcnepra TPHHHMaem Pasroit D = 209 P. B nens,.

chonszyn ¢opmyny (16.1), oMy Yy

358+160) [ 35
Coe =200350.(1,. 358+ 160 1 '35 = 185031 p,
« ( 100 )( xoo) b

Tpu onpeenenyy o6weit TPyRoemkocTy pabor no CepTudmkary
Heckonpkux BHIOB ycnyr, Pabors, YKasaHupe g Tabnuye 6.2, 32 HCKIIoYe ey
TYHKTOB 2] i 29 YYHTsIBator OZLHOKpaTHo, pruoeMkoc'rb Ppabor, YKasaHuprx
B STHX mymkray, YuHThiBajoT 3aBHCHMOCTH o7 BEIGPaKHOI cxeny ceprugy-
kaunu cromgko Pas, ckonpko PA3THIHRIX Bypop Yeayr no xony OKYH nozne-
KHT CepTidrkanuy,

16.2. Pacyer CToumocTy Pabot opray, no CepTHGHKayyy TP poBe ey
HHCIeKuHOKHOR KOHTpong 35 CePTHOHIIPOBaR R 17y Yellyramu no
TeXHHYeCKOMy obenyxupanmo PeMonty ABTOTPaHCHOp Ty
cpeacrs

Cronmocrs, HHCTeKUHOKKOoro KOHTponis 3 CePTHOHIIPOBaKyyy 3y yeny-
TamMu o TO y p 2BTOTPaNCIOpTy CPEACTS onpenensen o bopmyne
m




[image: image129.jpg]4HCJI0 TIPOBEPOK, MPOBEREHHBIX B PaMKaX HHCNIEKIHOHHOTO KOHTPOJiA B Teue-
HHE CPOKa JIEHCTBUA CepTH(HKATA COOTBETCTBHA.

CronmocTs paGot 10 cGopy H aHanH3y AAHHBIX IIPH OJHOH MPOBEpKe Of-
penenseM no ¢opmyne

Cp=t,"D- 1+M
100

A€ 1, — NPHMEPHAA TPYAOEMKOCTE 11O C6OPY U aHANH3Y AaHHBIX, [HH;

Cea = 2:200-(1 + (35,8 + 160) / 100) = 1183,2 p.

CTOMMOCTE O/IHOM NMPOBEPKH, MPOBOAMMOM B PAMKaX WHCHEKUHOHHOIO
KOHTPOJIS 33 CepTH(HUIUPOBAHHBIMU yeayramu o TO u P aBTOTPaHCIIOPTHBIX
CPECTB MO NEPBOJi M BTOPOW CXeMaM CepTH(UKALMK YCIIYT, ONPE/IRIIieM Mo
dopmyne

Ky +K,

Cunj=t,,<D-N-(l+JﬂE)—6—”’i], (16.4)
TAe fy — NPONOMKHTELHOCTS TIPOBEPKH, NHH; N — UMCIIO 4/EHOB KOMMCCHH,
YHACTBYIONIMX B TIPOBEPKE, Uell.

TpHHMMaEM, YTO MHCNEKUHOHHYIO TPOBEPKY TPOBOIAT /BA YEJIOBEKA B
TeyeHue Tpex jueil. Torha CTOMMOCTh OAHOM TIPOBEPKH B COOTBETCTBHU C
dopmynoii (16.

Cun=3200-2-(1 + (35,8 + 160) / 100) = 3549,6 p.

Takum 06PBJOM, BEJIMYMHA ABaHCOBOIO IUIaTeXa NpH HMHCHCKUIMOHHOM
KOHTpOJIE 33 CepTHOUIMPOBAHHON yCITyroH 6e3 yuera KOMaHIUPOBOYHEIX pac-
X01108

Cuc=1183,2 +3549,6 = 4732,8 p.

s (16.3)

Br1god. Croumocts pabor OC, BHINONIHAEMBIX NpH 06s3aTeNsHOMN CepTh-
uxatmn yeayr (tabn. 16.1) no TO u P aBroTpaHcnopTHBIX cpeicTs Con, €O-
crasut 18501,3 p., a CTOMMOCTE OZHOTO MHCHIEKLHOHHOIO KOHTPOIS 32 CEPTH-
unmposansoit yenyro# C.. 6e3 yuera KOMaHIMPOBOYHBIX PacXofioB Gyzer
paena 4732,8 p.
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[image: image131.jpg]Tabnuua 16.3

HopMaTHBb!I TPYA0EMKOCTH OLIEHKH IPOU3BOJICTBEHHOIO pOLEcca
BRINOMHERMA yenyr no TO u P aBToTpancnopTHeIX cpeicTs

Tpynnst HopMaTiB Tpy10eMKOCTH NIPOBEPKH YCIOBHH
cnoxu%{*m yenyr TIPOH3BOACTBEHHOFO NpoLecca
HCTIONHEHHSA OIHOTO BHIA YCIIYT, YeN.- iU

Tpynna A.
I‘Fp{)c'me yenyru 0.9
I'pynna B. 125
Yenyru cpemued ClOXKHOCTH ¥
Eyyrma B. 15

TIOXCHbIE YCITYTH ¥

Tabnmua 16.4

HopMaTuBEl TPYI0EMKOCTH OLEHKH MACTEPCTBA HCTIONHHATENEH yCyr
10 TO u P aBTOTpaHCHOPTHBIX CPEACTB

Tpymmsr HopmaTHB Tpy/A0EMKOCTH aTTECTAUMH HCTION-
CIIOKHOCTH yemyr HuTeneif OIHOTO B/ YCAYT, Hel.-/IHH
rl|'>ynna A 0.6
pocme yeyru s
S}:ynna B. 0,85
CITyrH CpeiHed CIOKHOCTH >
[ pynna 1.0

JIOXKHBIE YCIYTH

IIpumeyanue. Tlepeunu ycnyr, BXOAAUMX B IPYNIb CIOXHOCTH A, B u B, npusene-
Hel B Tabnuuax 16.5, 16.6 u 16.7 coorseTcTBeHHO.

Tabnuua 16.5

Mepevens cepruduumpyempix yeayr no TO u P aBToTpaHCIOPTHBIX CPEACTB

rpynnbl A (IpOCTBIE YCITYTH)

Kon
OKYH

Hanmenosanue ycnyru

017100

TEXHWIECKOE OBCITY)XABAHHE JIETKOBBIX ABTOMOBWIIEA

017105
017106
017200
017208
017210
017211

017214

1017300

017309
017400
017414
017415
017417
017418
017421
017600
017607

|CMa304HO-3anpaBoyHbIe paboTh!

PerynupoBxa dap

PEMOHT JIETKOBBIX ABTOMOBHIJIEN

Meauuukue paborst

[PaGoTB! 110 3alKTE OT KOPPO3MM H NIPOTHBOLIYMHOMH 0GpaGoTke
[IMHOMOHTaXHBIE PaGOTHI, GaNaHCHPOBKa KoJleC

[[preMKa LIMH Ha BOCCTAHOB/ICHHE METOZIOM HATIOXEHNS NIPOTEKTOPa

1 ABTOBYCOB

Perysuposka ap

PEMOHT I'PY30BBbIX ABTOMOBWJIEN U ABTOFYCOB
(Mennnuie pabotst

PaGOTBI 110 3al1MTE OT KOPPO3IHH U MPOTHBOMIYMHOK 06paGoTke
ULIHOMOHTAXHBIE paboTHI

CraticTrueckas Wi AMHAMHYeCKas GallaHCHPOBKa KoJlec

[IpHeMKa IIMH HA BOCCTAHOBJIEHHE METOZIOM HATIOXEHHS NIPOTEKTOpa
MPOYME YCIIYTH

TEXHUYECKOE OBCJIVXHBAHHUE [PY30BbIX ABTOMOBIJIEN]

|PeMOHT, 3apA/ixa ¥ PHEMKA HENOHBIX K IKCTUTyaTAHM aKKYMY/ISTOPHBLIX Gatapei
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[image: image132.jpg]017613

Ka K Okpacxe i OKpacka

CKOE OECJ]Y)KHBAHHE I'py3
ua BTOByCoR

Cmsormo-zanpancqnue paGory;

ouwunwo~nnarnocruqecxuc H Py MpoBoy e
aTperaram u cycre,

MaM TPaKChOp gy <pencr
Per'ynupoaka ToNnHBoj; aMNaparypy, Bensnrogy,

OBBIX AR TOMOBH g}

Pabors; o Y3nam,
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[image: image133.jpg]Ta6miua 16.7

[Mepeueus ceprudmumpyempix yeayr o TO u P aBTOTPaHCHOPTHBIX CPeACTB

_rpynnsi B (cnoxubie yenyrn)

Kon
OKYH

HaumenoBanue ycryrn

017100 |
017101
017200
017201
017202
017203
017204
017205
017206
017212
017300

017301
017400
017402
017403
017404
017405
017406
017407
017408
017409
017416
017419
017600
017601

017603

TEXHWYECKOE OBCJIY>XMUBAHME JIETKOBLIX ABTOMOBHWJIEH
PernamenTHbIe paGoTHI (T10 BH/IAM TEXHUYECKOTO 06CITyKHBAHHA)
PEMOHT JIETKOBBIX ABTOMOBHJIEA

3ameHa arperaTo, y3/ios 1 AeTanei

PemonT puratens

Pemont KIII1 1 Bexy1uero MocTa

PeMOHT nepenHei MOABECKH H PYNIEBOrO yNpaBIeHHs

PeMOHT TOpMO3HO# CHCTEMBI

PeMOHT 311eKkTpooGopy noBaHUA

PeMOHT MECTHBIX TIOBPEKAEHHIT LUIMH H KaMep

TEXHUYECKOE OBCJTY)KMBAHUE I'PY30BbIX ABTOMOBUJIEN
U ABTOBYCOB

PernaMenTHbie paGoThl (110 BHIAM TEXHHYECKOTO 06CITYXKHBAHMS)
PEMOHT I'PY30BbIX ABTOMOBWJIEH M ABTOBY COB

PeMoHT pBHraTens

PeMOHT TOMIMBHO anmnapatypst GeH3MHOBBIX ABMraTeNneH

PEMOHT TON/IMBHOM aNNapaTyphl AN3EBHBIX ABHTaTENEH

Pemont KIIIT 1 Beymero MocTa

PemoHT pysieBoro ynpasiesus

PeMOHT nepeanero Mocta

PeMoHT 3aaHero (cpeanero) Mocta

PeMOHT TOPMO3HOMN CHCTEMbI

PeMOHT 3/1eKTpO0GOpPYI0BaHNS (CO CHATHEM C aBTOMOGHIIA)

PeMOHT MECTHBIX NOBPEs/AEHMH IIMH H KaMep

TMPOYME YCIIVITH

PernamenTHpie paboTs! N0 CHCTEME MUTAHHA ra300A/LIOHHEIX ABTOMOGH-
neit

TepeoGopynopanye aBToMOGHIEH JyIs paGOTEI Ha CKATOM NIPUPOIHOM M
CHIDKEHHOM He(TAHOM H/IH IPHPOJIHOM rase





[image: image134.jpg]Bapuanmsi 3adanuii K Kypcoeoit pabome no meme 16
Vicxonuble Aaunble Npe/CTaBlews! B Tabminax 16.8 1 16.9.

Tabnuua 16.8

Mepsas undpa papuanra
it
AW T T T2 1341516780
Cemacep | | h o g | gl 2] 1] 2
THUKAIAH
D.p 210 | 220 | 230 | 240 | 250 | 260 | 270 | 280 | 290 | 300
Ty, AHCH 3 1 45678 9 01|12
Komaseorso | 40 | 3\ 13l 10| 9|8 | 7|6 ] 5|4
yeayr Tuna A

Tabmuna 16.9

Bropas mu¢pa sapuanTa
Mapawetp 5T T35 T3 [ 4] 5671 8]0
Nouwer | 3 | 4 |5 1234|567
foawed | 1 | 2 | 3] 45161781910
Komseerso | 4ol yq | 3 |2 {1 |1w0f 9|8 |7
yeryr Tuna B
Komweorso | 55 | 4o | 15 | 17 |16 |14 {13 | 12| 11|10
yenyr tuna B

Tpumeuanue. Kox OKYH 1 HanMeHoBaHHe YCJIYTH IpH 3aNOHEHHH TabH-
upt 16.1 cTyZAeHT BBIGMPAET CaMOCTOATENBHO H OGOCHOBAHHO MO JaHHBIM TaG-
nu 16.5,16.6 1 16.7. i

i
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[image: image136.jpg]MPATOXXEHHUE 1

Tabmuua 1
3nayenns enqunuub gonycka (TOCT 25364-89)
Hurepsansi pasMepos, MM Enunnua fomycka i, MKM
Orlpmo3 0,54
Capite 3 10 6 0,73
Cabime 6 10 10 0,90
Ceuittie 10 10 18 1,08
Cssimze 18 o 30 1,31
Casnne 30 g0 50 1,56
Casimre 50 y0 80 1,86
Cesime 80 so 120 2,19
Cabinie 120 10 180 2,52
Caeitre 180 510 250 2,90
Casiure 250 g0 315 3,23
Capitie 315 10 400 3,54
Caeuisse 400 0 500 3,89
Tabnuna 2
3HauEHHA YHCHA ©UHHL JOMYCKa
Jus kBanuTetos ¢ 4 no 18 (TOCT 25364-89)
Kpanuter Ywucno eamnuu aonycka k
2 2.7
3 37
4 5
5. 7
6 10
7 16
8 25
9 40
10 64
11 100
12 160
13 250
14 400
15 640
16 1000
17 1600

18 2500
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[image: image137.jpg]NPOAOJUKEHUE NPUIOQKEHHUA 1

Tabnuna 3
3HaueHNA IONYCKOB
VIHTepBaj HOMMHANB- Kganurer |
woixpasvepos, MM 374156789 [10]11]12]
| Cebie o MKM
= 3 2] 3] 4] 6| 10| 14| 25! 40| 60100
3 6 250 41 S| 8| 12) 18] 30} 48} 75]120
6 10 25( 4| 6| 9] 15] 22| 36{ 58{ 90150
10 18 3] 5] 8| 11| 18| 27| 43| 70{110|180
18 30 4] 6| 9| 13| 21| 33| 52| 84)130}210
30 50 4 7| 11] 16] 25) 39| 62{100 160|250
50 80 5] 8] 13| 19] 30| 46{ 74{120]190(300
80 120 6] 10| 15( 22| 35| 54| 87!140)220)350
120 180 8| 12] 18] 25] 40| 63]100]160(250(400
180 250 10| 14] 20| 29| 46( 72{115(185290 (460
250 315 12) 164 23| 32{ 52| 81]|130}210}320)520
315 400 13| 18] 25| 36] 57| 89]140)230]360|570
400 500 15] 20| 27)| 40{ 63| 97{155{250{400 630
Tiponomkenue 1a61. 3
Hurepsan HOMHHATB- Kpannter
usixpasmepon, MM | 13 [ 14 | 15 | 16 | 17 | 18
Capine Jlo MKM
= 3 140 250 400 600| 1000 1400
3 6 180 300 480 750{ 1200( 1800
6 10 220 360 580 900! 1500) 2200
10 18 270 430 700) 1100) 1800) 2700
18 30 330 520 840| 1300( 2100 3300
30 50 390 6201 1000{ 1600 2500} 3900
50 80 460 740| 1200] 1900} 3000) 4600
80 120 540 870( 1400{ 2200({ 3500| 5400
120 180 630 1000| 1600 2500} 4000 6300
180 250 720{ 1150| 1850) 2900) 4600| 7200
250 315 810 1300| 2100{ 3200{ 5200( 8100
315 400 890| 14001 2300| 3600{ 5700) 8900
400 500 970] 1550} -2500] 4000) 6300{ 9700
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[image: image138.jpg]NPOAOJKEHHME NPUIOKEHMS 1
Tabsnnua 4

3HayeHus OCHOBHBIX OTKIOHeH Ui asos (OCT 25346-89)

‘HoMuuansHbie Byxsetbie 0603HaUEHHUA OCHOBHBIX OTKIOHEHHH
pasvepu i | a [ b [cJed[d e Jef[flflglhli
Couuwe | Jlo Bepxuee oTKIOHEHHE €S, MKM (BCE KBUIHTETEL)
- 3| =270 [-140] —60 |-34] 20 [ -14 |-10] 6| 4] 2] 0
3 6 | -270 | =140 =70 | 46| -30 | 20 |-14|-10[ 6 [ 4| 0
6 | 10|-280 |-150] -80 [-56] -40 |25 |-18]-13| 8 |5 0
10 | 18]-290]-150[ 95| - [-50| 32| - |-16] - [ 6| O
18 | 30 |-300 |-160[-110] — [-65]| 40| - |20 - [-7] 0
30 | 40| =310 |-170[-120
40 | 50| =0 |-isol-a) |0 < [ - 101 0 o
50 | 65| -340 [-190[-140 ~
&5 | 80360 [200[150 ~ |10} — [0 - |19 O |
80 | 100 [ -380 |-220[-170| g
O P T e el i I e R
120 | 140 | —460 |-260]-200 2
140 | 160 | —520 |-280]210] - |~145|-85| - |43 - |-14{ 0 | §
160 | 180 | -580 [-310{-230 ?;:f
180 | 200 | —660 |-340[-240 4
200 | 225 | 740 |-380|-260] — |-170|-100] ~ |-50| — |-15| 0 | &
225 | 250 | 820 |420]-280 =
250 | 280 | -920 |-480]-300
280 | 315 |-teso[sa0/330 ~ |10 7 P8 [
315 | 355 |-1200[-600[-360
355 1400 [3s0[es0[ 00 ~ | 2O ¢ @
400 | 450 |-1500]-760]—440
— |-230}-135] - — -2
350 | 500 |-1650]-840]-480 230/-135) — |68 0} ¢
Tpumeuanus:

1. OcHOBHBIE OTKJIOHEHMS I ¥ 6 He ITPejTyCMOTPEHbI 1 Pa3MepoB MeHee | MM.

2. Jlna noneit fonyckos ot ji7 a0 ji11 weuernsie uncnonsie snavenus [T mo-
YT GBITh OKPYIJieHb! 40 GiiKaiiiero MEHbUIEro YeTHOro YMcna, 4ToGs!
TPEAENTBHBIC OTKIOHEHNS OhUTH BHIPAKCHB! LIETHIM YHCTOM MUKPOMETPOB.
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[image: image139.jpg]MPOJXOJIKEHHUE IMPHIIOXKEHUA 1
TTponomkenue Tabmuus: 4

3HaueHHs OCHOBHBIX OTKIOHEHKH Banos (TOCT 25346-89)

ByksenHb1e 0003HaY€HHs OCHOBHBIX OTKIOHSHHI

HoMHHabHbIe o k |m Ln Lgl rJ s | ¢t
PasMepsl, MM HipkHee OTKIIOHEHHE €i, MKM
Ksanmirerst
Ceome| Jlo |Su6) 7 |8 oxd a0 Bce kBanureTsl
no7 |ce.7
= 3| 2]4]6[ 0 | 0 [+2[+4] +6 [+10]+14] —
3 6 | 2 |4 - | +1 | 0 |+ |[+8[+12[+15][+19] -
6 10 | 2[5 =+ | 0 |+ [+10]+15[+19]+23] -
10 18 [ 3 [=6] - +1 | 0 |+ [+12[+18[+23[+28] —
18] 24 -
S| 4|8 | 2| 0 | 48 [r1s|22| 428 |35
30| 40 +48
-5 |-10| - 4
o= > |0 #2000 | 49 |417]426 | 434 | 143
50| 65 | <7 |-12] — | +2 | 0 |+11 [+20]+32|+41|+53 | +66
65 80 | =7 [-12] — | +2 | 0 |+11 [+20]+32(+43(+59[+75
80 | 100 +51 | +71 | 491
oo o] 0 15| | | O [+13 1434 e hos
120 | 140 +63 [ +92 [+122
140 | 160 | -11 (18] — | 43 | 0 |+15]+27|+43 | +65 [+100[+134
160 | 180 +68 |+108[+146]
180 | 200 +77 [+122[+166|
200 | 225 |13 |21 - | 44 | O |+17 [+31]+50 [ +80 [+130[+180]
225 | 250 +84 [+140[+196]
250 | 280 +94 [+158[+218
prommye R ] Il I I e it e oy e Fovm
315 | 355 +108]+190[+268
s a0 | B | | O [P fafaoefos
400 | 450 +126[+232[+330
o o Rl el B B Rl i Bl e T Py
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[image: image140.jpg]TPOJOIKEHUE MPUITOXEHMS 1
Tponomkenye Tabnue 4

3uageHns OCHOBHBIX oTKIOHeH N Banos (TOCT 25346-89)

HomunanbHsie Byksenupie 0603HaYCHNS OCHOBHBIX OTKJIOHEHHH
paepsww [ | v | x [y [z Jza]ab [z
Cesue| o HipkHee OTKIOHEHHE i, MKM (BCe KBATTHTETI)
= 31 +18 - +20 - +26 | +32 | +40 | +60
3 6 | +23 - +28 - +35 | +42 | +50 | +80
6 10 | +28 = +34 = +42 | +52 | +67 | +97
0 wa [l - Pea0 ] - [50 [ 464 490 [ +130
14 31" +39 | #45 - +60 | +77 | +108 | +150

18 24 | +41 | +47 | +54 | +63 | +73 | +98 | +136 | +188

24 30 | +48 | +55 | +64 | +75 | +88 | +118 | +160 | +218

30 40 | +60 | +68 | +80 | +94 | +112 | +148 [ +200 | +274

40 50 | +70 | +81 [ +97 [ +114 [ +136 | +180 | +242 | +325

50 65 | +87 | +102 | +122 | +144 | +172 | +226 | +300 | +405

65 80 | +102 | +120 | +146 | +174 | +210 | 4274 | +360 | +480
80 | 100 | +124 | +146 | +178 | +214 | +258 | +335 | +445 | +585
100 | 120 | +144 | +172 | +210 | +254 | +310 | +400 | +525 | +690
120 | 140 | +170 | +202 | +248 | +300 | +365 | +470 | +620 | +800
140 | 160 | +190 | +228 | +280 | +340 | +415 | +535 | +700 | +900
160 | 180 | +210 | +252 | +310 | +380 | +465 | +600 | +780 |+1000
180 | 200 | +236 | +284 | +350 | +425 | +520 | +670 | +880 | +1150
200 | 225 | +258 | +310 | +385 | +470 | +575 | +740 | +960 |+1250

225 | 250 | +284 | +340 | +425 | +520 | +640 | +820 |+1050+1350

250 | 280 | +315 | +385 | +475 | +580 | 4710 | +920 {+1200 [ +1550
280 | 315 | +350 | +425 | +525 | +650 | +790 [+1000|+1300{+1700

315 | 355 | +390 | +475 | +590 | +730 | +900 {+1150]+1500+1900

355 | 400 | +435 | +530 | +660 | +820 |+1000{+1300|+1650|+2100
400 | 450 | +490 | +595 | +740 | +920 |+1100|+1450 {+1850 { +2400
450 | 500 | +540 | +660 | +820 |+1000{+1250]+1600]+2100|+2600
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[image: image141.jpg]NPOJOJOKEHME NNPUJIOXKEHNA 1
Tabnuua 5

3HaYeHUs OCHOBHLIX OTKIIoHeHuH otBepetuii (TOCT 25346-89)

HOMHHMLHMQ B)’KBCHH'HC 0503"6‘(6"“}‘ OCHOBHBIX OTKJIOHEHHH
pasvepsi,mv | 4 | B | C |CD| D | E [EF]F [FG|GH]J,
Cebiwe | Jlo Hiknee orxnonenue EI, Mxm (Bce xpanuTeTsi)
= 3 [+270 [+140] +60 [+34] +20 | +14 [+10] +6 | +4 [+2] O
3 6 | +270 |[+140] +70 |+46] +30 | +20 [+14[+10] +6 [+4] 0
6 | 10 | +280 |+150] +80 [+56] +40 | +25 |+18[+13[ +8 [+5] O
10 | 18 |+290 |+150]+95 | — |+50|+32| — [+16] — [+6] O
18 | 30 |+300 |+160[+110] — | +65|+40| — |+20] — [+7] 0
30 | 40 |+310 [+170[+120
P O s ) ) i e it A B I g
50 | 65 |+340 [+190[+140
65 |80 [+360 [v200x150 ~ [1100 0| - |*30] - [H1O| O |
80 | 100 |-+380 [+220[+170 g
100 | 120 [+a10 [maaosiso] ~ [P FT2) B8 - MR 0 5
120 | 140 [+460 [+260[+200 g
140 | 160 [+520 [+280[+210] — [+145]+85| - |+43| — 1+14) 0 | §
160 | 180 [+580 [+310[+230) E
180 | 200 | +660 |+340[+240) 2
200 | 225 |+740 [+380[+260] - [+170[+100| - |+50| — |+15 0 | &
225 | 250 |+820 |+420|+280) =
250 | 280 | +920 |+480[+300)
280 | 315 [+1050[+s40(x3z0] ~ ["10[*110 - |6 - |17 ©
315 | 355 |+1200[+600[+360)
355 | 400 Jeissojwesofeacn ~ |20 - [t 18| @
400 | 450 [+1500[+760[+440
350 | 500 ricso[reaofwas0] |01 - ¥ - [ °
Tlpumeuanus:

1. Ocropasie otkionenns A u B He npe/lycMOTpeHb! Aisi pasMepoB Meree 1 Mm.
2. Jina nioneii aonyckos ot j;7 1o js11 Heuernsie uncnonie snauenns /7" mo-
TYT GbITh OKpYF/IeHbl 10 GIiKaifllero MEHbLIEro YETHOrO YHCA, YTo6B! mpe-
AENbHBIE OTKNOHEHUA GBUIM BHIPAKEHBI LIEHIM THCIIOM MUKPOMETDOB.
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[image: image142.jpg]MPOJOJKEHHE ITPUJIOXKEHMS 1
Tlpoznomkenye Tabnuup: 5

3HaueHus OCHOBHBIX OTKnoHeHui orsepethii (TOCT 25346-89)

EyKBCHHHe 0603HaYEHHA OCHOBHBIX OTKIOHEHHUH
Homunansusie J K M N orP
pasmepsl, MM 20 ZC
Bepxnee orkionenne ES, mam
Ksanurersi
Cabime Jlo 6|71)8|mo8|ce.8 n08 |cB.8] no8 |cB. 8 :::,;7
- 31#2{+4(+6] 0 | 0 [2+A™[ 2 [ 4+A" [ 4
3 6 [+5]+6 [+10l-1+a7 ~ [4+a"| 4 | 844" | 0 |,
6 10 | +5 | +8 [+12[-14A"] — [-6+A"| 6 |-10+a"| O gq
10| 18 [+6 [+10[+15|-14A — |7+A | 7 |-124A | O E g
18 | 30 | +8 [+12[+20[2+A — |-8+A | -8 |-15+A' | O gg
30 50 [+10[+14[+24] 2+A - [-9+A"| 9 |-174A°| O g2
50 | 80 |+13[+18[+28[2+AT — [i1ea-11{204a7[ © x%
80 | 120 [+1622[38|3ea| = |-i3ea| 13| 23ea | 0 | 2 &
120 | 180 [+18[+26]+41]-3+A" — [-15+A7[~15]-27+A"| O %l;
180 [ 250 [+22+30[+47]-4+a’ - [17+a-17[-31+a7[ 0 | & 2
250 | 315 |+25[+36{+55[4+AT — [-20+A-20[-34+A"] 0 gﬁ
315 [ 400 [+29[+39[+60[4+AT] - [21+AT21]374A] ©
400 [ 500 [+33[+43[+66]-5+A"] — |-23+A7-23[40+A"| O

* 3naueHua A NPHBECHBI B KOHUE TaGIHUbL.

Tpumeyanns:
1. CriensansHble cyyan: /uia nons gomycka M6 B matepsane pasmepos ot 250
210 315 MM ES = — 9 mMxm (BMecTo —11 MKm); nose romycka M8 nipeycmorpe-
HO JIHWIb U1 PA3MEPOB CBBILLIE 3 MM.
2. OcHosHoe otkiodenne N 4/ KBAIUTETOB 10 8-r0 He MPeaYCMOTPEHO Ans
PpasmepoB Meree 1 Mm.
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[image: image143.jpg]MPONOJIKEHUE ITPUTOXKEHMA 1
TIponomxenue Tabnuupt 5

3HaueHus OCHOBHBIX OTKJIOHeHuii oTBepeTnit (FOCT 25346-89)

HoMuHATBHEIE BykBenHble 0603HaYEHNA OCHOBHBIX OTKIOHEHHH
pavepsuv | P TR S [T [UJV]X]Y

Cosume| Jlo Bepxuee otknonenne ES, Mk (cbitte 7-ro KanateTa)
- 3] 6 |10 -] ~ 18] - T-26] —
3 6| 12|15 |19 — [23] - [ 28] —
6| 10|15 | -19 |23 | - |28 - | -34] =
10 14 - —40 -
(23 I Dt Aot DR Ml = I
18 24 - —41 | 47 | -54 | 63
] 30| 2| B P T s [ oss [ et | 15
30 40 —48 | —60 | —68 | -80 | —94
w0 50 | M| 8 s [0 [ [ o7 e
50 65 0 —41 | -53 | —66 | -87 | ~102 | -122 | ~144
65 80 —43 | =59 | ~75 | -102 | -120 | -146 | -174
80 100 37 ~51 | =71 | -91 | -124 | -146 | -178 | 214
100 120 =54 | 79 | -104 | -144 | -172 | =210 | -254
120 140 —63 | 92 | ~122 | -170 | 202 | —248 | —-300
140 160 | —43 | —65 | 100 | —134 | =190 [ —228 | —280 | —340
160 180 —68 | —108 | —146 | —210 | —252 { -310 | —380
180 200 =77 | 122 | —166 | 236 | —284 | -350 | 425
200 225 | =50 | —80 | ~130 | —180 | -258 | -310 | -385 [ 470
225 250 -84 | -140 | -196 | —284 | -340 | —425 | 520
250 | 280 | "I 94 [ ~i58 [ 218 | 315 | 385 | 475 [ -580
280 | 315 08 | —170 | —240 | 350 | —425 | 525 | =650
315 | 355 | | -108 | 190 | 268 [ -390 | 475 [ 5% | 730
355 400 —114 | -208 | ~294 | —435 | —530 | ~660 | —820
400 450 68 L= 126 | —232 | =330 | —490 | —595 | -740 | =920
450 500 —132 | -252 | -360 | ~540 | —660 | —820 |-1000
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[image: image144.jpg]NPOJIOIKEHHE NPUJIOXKEHUA 1
TIponomxkenue TabmHubt 5

3HaveHH OCHOBHBIX OTKiIOHeHui oreepethit (TOCT 25346-89)

BykBenHble 0603HAUCHHA OCHOBHBIX OTKJIOHEHHI

Homnuanssie Z } 7A 1 7B ] ZC ! Monpaska A
pasMepsl, MM
Bepxnee oTKIOHeHHE ES, mxm (cbime 7 kanurera)
Cepime| Jio Keammemt
Cepunte 7 3{4(51(617 8
= 31261 -32] 401 -60 {0{0f0]0]O0}{O
3 6 | 35 { -42 | -50 { -80 {1 15| 1 |34 6
6 10 ) 42 | ~52 { 67 | =97 {1 {1,5{ 2 |3{6 |7
10] 14 50| 64 | 90 | -130| 1|23 [3]7 9
14! 18 | 60 | -77 | -108 | ~150 1 1 { 2] 3 } 3| 7 9
181 24 | 73 | —98 | 136 | -188
24| 30 | 88 |18 |60 218 || 2|3 (4812
30 40 | -112 | -148 | -200 | ~274
40 50 | -136 | —180 { -242 | -325 L3345y 9
50 65 | ~172 | ~226 | -300 | —405
65 80 | 210 | —274 | 360 { —480 2435 6| e
80 100 | 258 | —335 | 445 | -585
100 120 | -310 | —400 | -525 | —690 2p40 5T B
120 140 | -365 | —470 | -620 | 800
140 | 160 | 415 [ -535 [ =700 [ 900 | 3 [ 4 | 6 | 7} 15} 23
160 180 | 465 | —600 | —780 [-1000
180 200 | -520 | -670 | 880 |-1150
200 225 | —575 | —740 | 960 |-1250 3 | 4| 6 } 9| 17 | 26
225 250 | -640 | 820 {-1050{-1350
250 | 280 | —710 | —920 |-1200]-1550
280 | 315 [ -790 [-1000{-1300{-1700] 4 | 4 | 7 | 9] 20| 29
315 355 | ~900 {-1150|-1500{-1900 als| 7 lulalm
355 400 {-1000}-1300 {-1650{-2100
400 450 |-1100|-1450|-1850 | -2400
450 500 {-1250{-1600|-2100|-2600 i R Rl K





[image: image145.jpg]MPOAODKEHUE NPHJIOKEHUASA 1
Tabnuua 6
Jonyckaemsie norpemsocti u3mepenuit (TOCT 8.051-81)
Tonycku IT, MKM, U JI0NycKaeMble IOFPELIHOCTH £ &, MKM,

[HomuRranbHbie 15 KBATHTETOB
PasMEpEL MM | 3 4 )5 /6|7 8|9 10 | 11
Cepune| Jlo |IT | §UT| 8 UT| & UT| SUT\ SUT\ S| IT | S|IT | SIT| &
= 312,0/0,8/3]1,0/4]1,4{6]1.8{10[3[14/325]|6[408]60 |12
3 6[2,501.014{1.415(1,6[812[12{3118(4130 |8 [48 [10{ 75 |16
6 1012,511,0{4(1,4]6(2,0{9]2 1154 /22]5]36 |9 [58}12/90 |18
10 1813,011,2{51,6{8 |2,8[11] 3 18] 5127] 7143 [10] 70 |14}110{30
18 3014,0]1,4[6 2,019 [3,0[13] 4 |21] 6 ]33] 8 | 52 |12] 84 [18]130]30
30 50[4,0[1.4]7]2,4]11] 4 [16] 5 [25] 7 |39[10) 62 [16{100]20[160]40
50 805,0[1,8[8 [2,8{13] 4 [19] 5 [30[ 9 |46]12] 74 |18]120{30[190{40
80 | 120]6,0[2,0{10[3,0[15] 5 [22] 6 [35[10|54]12] 87 |20{140]30{220[50
120 | 18018,012.8[124,0118] 6 [25] 7 [40]12(63[16{100{30]160[40[250] 50
180 | 250 10 [4,0[14]5,0[20] 7 |29] 8 [46[12[72]18]115[30]185|40]290[60
250 | 3151 12 }4,0116(5,0123] 8 |32{10{52}14181[20{130{30(210|50{320{70
315 [ 400 13 [5,0]18[6,0[25[ 9 [36[10]57[16]89]24[140[40[230[50[360] 80
400 | 50015 |5,0]206,0]27] 9 |40[12]63]18]97|26{155|40}250{50{400|80

Tpoaomkenue Tabnuus 6
Torycku IT, MKM, ¥ mycKaeMble norpeiHocts + d, MkM,
Hompnankatie) N5 KBATHTETOB

PasMEpHl, MM | 12 13 14 15 16 17

Copme| Jlo |IT | S|IT| S|IT | §|IT [ S| IT | §[IT | &
= 3110020 /140] 30 | 250 | 50 | 400 | 80 | 600 | 1201000 | 200

3 6112030 ]180] 40 | 300 | 60 | 480 {100} 750 {160 1200} 240

6 10 | 15030 [220] 50 [ 360 [ 80 | 580 [120] 900 [200]1500] 300

10 18 ] 180 | 40 ]270] 60 | 430 | 90 | 700 ]140] 1100|240 1800 | 380

18 30 1210 50 [330{ 70 { 520 {120] 840 {180| 1300 (2802100 | 440

30| 50125050 [390] 80 | 620 |140]1000/200{ 1600} 320 | 2500 | 500

50 | 80 ]3007 60 [460]100] 740 [160]1200]240] 1900|400 {3000 | 600

80 | 120 [ 350 70 [540[120] 870 [180]1400]280]2200 4403500 700
120 | 180 | 400 | 80 {630]140]1000]200]1600]320] 2500 | 500 | 4000 | 800

180 | 250 | 460 [100]720]160(1150{240]1850{380] 29006004600 | 1000
250 | 315 | 520 |120[810]180[1300(260(2100/440[ 3200 70052001100
315 | 400 | 570 |120]890]180]1400]280[2300]460] 3600 | 800 | 5700 [1200
400 | 500 [ 630 [140{970[200(1550(320[2500{500{ 4000 [ 800 6300 {1400
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[image: image146.jpg]NPOAOJKEHME MPUIOXEHHA 1

TaGnuua 7

TeXHHKO-IKOHOMHYECKHE MApaMETPhl* HEKOTOPHIX YHHBEPCANBHBIX CPE/ICTR
M3MEPEHHI HAPYXXHBIX IMHEHHBIX PAa3MEpoB

JUTS AANA30HA PAIMEDOB, MM

TIpenenbias norpemnocTs & Alim, i,

# | Knac
K |n| ™ orl2[oti8[o23[0r35
Cpencrsa namepenmuit b lnex TEIC. KOI-:ICBHX sLlort 1‘500;182 ololol|o
Pl P ho 100 5610 8472 n018] 1025 1035 oS0
olololo
oo - =
o e 250] 2| 20 150{150{200{ 200 {200 | 200 | 250 | 250
CYJH C OTCHe- =
oot [300] 2 | 20 100 100{ 100 { 100 | 100 100 100 100
——— R E I
cuemonmm  soholo! & {10do 2] 2| 2| W] 10] i
001 v Beroie CAV, 3 |s|s|s|s|8]|9o]9]m0
—— > |sis|eil6l6|7|8]o
e (VIO | 320 1,7] 26 [ppykax | 5 |10 10| 15 |20 [ 25 [ 30| 40
lcorcieron 001 v 440177 26 focroixe | 5 |5 |5 [10]10]10]10] 10
poveppuraoe 155011,7] 30 s, npyeas | 4 | 7 {9 [ 13|17 [ 23] 30 | as
o e oz | 470/17) 30 [2 sewie | 4 [45] 5 |6 |7 7|7 |9
(Cobupurane @0 590|227 poopyeax | 4 [ 7 19 (13|17 B (30 (4
weroitercrm 0002|660 2 | 27 [ srome | 2 13,5 (35035 |a5) 5 | 6|7
[FomsoiperinaGane [650| 2 | 50 B, summme] 3 [35] 4 [45] 5 ] 6 1 - | -
@D cirizemen 002 760 | 2 | 50 2 erotice | 1.4 15| 16] 18 [22] - | - | =
TommorporaenaGaie |760] 2| 55 |2 summwe| 2 | 2 | 2 |25 |25 |28 = | =
M cipmiteesn00lw 880 2 | 55 |1, scome |0.6]0.8 10810 10] - | - | -
phisnatopwiorooto {70015 sl 55 s sumamme| 5 | 7 | 8 [10 |10 12] - | -
porbie (MU ¢ tesiolt ie- % 4 S =
vl 820(25( 55 Pacome | 3 | 4 | 4| 4|4 =
m%m 78024} 70 Pooumanme | 3 | 3 [ 3 [35]35) 4 | - | -
st 750{255| 70 Pmeroiwe | 2 [25{25]3 |3 | - | - |-
OB eI éﬁ&m 08fo9|10fLifn| - |-]-
Ipyrouac [HTTlcueson 2500) 3 | 100 20050
lrenca 0,001 v b 06|08 {0907 07| - | - | -
oot T [T P PO PO s e I B
Imypsmse Guagorops: ool 5 | 120 (0030m0
ST c vevoft peneris W scoe |0 foclostogtor] - | - |-
40005 MM (0030 )
T E———rrs , BCTOIKG
oo posol 4 (200 2o |y || ] fis| 22
cisuysisimy|800] | 100 [, s 2,5 |25 (2530 30| 35 [ 40 [ 30
Inpoodpeoorareewcreriot 800 | 3 | 1001, sumamme 1,1 [ 13 |13 15| 17|20 - | =
lencamor0.l w2mar 900|100 |1, scrome | 0:6] 07 {07 [08{o9| = | - | -

* K ~ croumocts cpeactsa Hamepenuit; T — cpox cayx6er; U — roZiosbic Tekyiue u3sepk-
KH Ha IKCONYATAHIo (3apaboTHYIO MNATY KOHTPONEPR, PEMOHT U IOBEPKY).
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[image: image147.jpg]MPONOJIKEHHE NPHIIOXKEHHUA 1
TaGmua 8
TpenesnbHbie norpemHocTH (FAlim) HEKOTOPHIX YHUBEPCATILHEIX CPENCTB
HM3MepeHHil BHYTPEHHUX NIHHEHHbIX Pa3MepoB

FAlim, Mxm,
Haumenopanue Cpencrsa JUIS IMANa3oHa pasMepoB, MM
CpeficTBa HIMepeHHt yeranoskn | or3 |or18] o150 | ot 180 | or260

10 18 {110 50 | 510 180 | 210260 | 210 500

TfraHreHuMpKYH C OTCUETOM

0,1 e (LALLM - 200 | 200 | 250 | 300 | 300

TIITaHreHIMPKYTH C OTCHETOM

005 i (AT = 150 | 150 | 200 | 200 | 250

Hytpomeps! mukpomerpryeckie (HM))
¢ BenHROH OTcHeTa e | = | = | 15 [ 20| 30
001 mn o

Hyrpowepu umkatopraie (HH) ¢ | mo xommemsane | (1710
LieHOH Je/IeHHs OTCHETHOLO YCTPOHCT- IMepam 3 Kitacca)
530,01y (MHIHKATOP YQCOBOTO THIA  Torke npH

WU-10) acxone 0,1

30

10 | 10 15 15 20

Hytpomepe: mmmkaroprsie (HH) ¢ e
HOIi JIeTIeHNs OTCHETHOrO yeTpolicTsa
0,002 wm 0,001 Mm (rososkoii M)

110 KOHIIEBBIM

45(55] 65 | 75| 1
epaw | Kracca

HyTpoMepti ¢ 1eof ienetns otcuer- | 1O KOHHCBEM
|mepam 1 knaccal

Horo yerpoiiersa 0,002 1

0,001 Mm 110 yCTanoBou-

HBIM KOJIbLaM

L5 [25( 35 | 45 -

110 KOHLCBEIM
Imepam | knacca)
TI0 yCTaHOBOY-
HBIM KONBLAM

‘OnTHMETpH! M ITHHHOMEDHI TOPH30H-
TBHBIE C LEHOI /ICIEHIA OTCHETHOIO
yerpoiicrsa 0,001 My

L5 (1,5 ( 25 5 9

MHKpOCKOb! HHCTPYMEHTATLHbIC _ ol | o0 -

BMH 1 MMH
0,001 My |OYOTAHOBOS-) ), 5 - -
TInesmarnueckue HBIM KOJTbLaM
npoGKH ¢ LeHO# nene- 0,0005 M 110 yCTaHOBOY- | 5 3 4 _ _
RUS OTCYETHOFO YCT- HBIM KOMBTAM
poiicTea 00002y MO YOTAHOBOS- o Lo o N
’ HbIM Kombitanm | * >

TIpHOOPBI € NIEKTPOHHBIM HHAUKATO- | 110 KOHLEBHIM

0303|0505 | -
oM KoHTaKTa [wepan 0 wnaccal
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[image: image148.jpg]TIPOXOIKEHUE NMPUIIOKEHUA 1

1ilepoxoBaTocTs NOBEPXHOCTH K AOCTHKUMBIE KBATHTETEI

NPH pasanyHbIX BUAax obpaborky aerasei

Tabnuua 9

Bux 06paborky Ra, Mxm Ksanurer

Peska 2azosan;
pynax 50...25] -
MalUWHHAS 50...12,5 17...15]
Ompesxa:
TIPUBOMHOM MHIOH (Haub. 3Hauenue) 50...25 (12,5)|
pestom 100...25

30it 50...25
a0pazuBoM 6,3 ..3.2]
Cmpozanue:
YepHOROE 25..12,5
4HMCTOBOE 6,3..3.2
TOHKOE 1,6...(0,80)
Honbnenue:
YepHOBOE 50...25]
4UCTOBOE 12,5..3,2
Dpeseposariuie YUAKHOPUIECKOT PpPe3ow:
YepHOBOE 50...25|
YHCTOBOE 6,3...3, 2 (l ,0)|
TOHKOE 0,80)|
Dpeseposanue mopyesoi gpeion:
qe{mm‘a’oe o 12,5..6,3]  14..1211,
YHCTOROE 6.3...3,2 (1,6)| 11; 10
TOHKOE 1,6...(0,80)) 9..8,7
Dpezeposanue konyeaoni Ppeiou:
YEepHOBOE 25...6,3 14...12]
HHCTOBOS 6.3...1,6) 11
Obmauusanue npu npodonsnoii nodase:
obanpousoe 100...25
TOJYYHCTOBOE 12,5...6,3]
MHCTOBOE 2...1,6 (0,80
TOHKOE (3/IMa3HOE) 0,80...0,40 (0,20)|
Obmayusanue npu nonepexnoil nodave:
obpupouHoe 100...25
TOMY4YHCTOBOE 12,5..6,3
YUCTOBOE 3,2
TOHKOE 1,6...(0.80)
Ceepnenue 00 15 um:
6e3 KoHmyKTOpa 12,5.63
IO KOHIYKTOpY
Ceepnenue cevtiue 15 mm:
6e3 koHayKTOpa 25...12,5] 14...12
10 KOHAYKTOPY —| 11
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[image: image149.jpg]POJOJDKEHUE NPHJIOXKEHHSA 1

ponomkenue Tabnust 9

—_—

e g

Bun obpaborkn Ra, Mmxm KBamnrer
enkeposanue:
4epHOROE 25.:12.5| 1512
YMCTOBOE 6,3..32| 11..10]
Pacmauueanue:
4EepHOBOE 10...50]
TIOJTYYHCTOBOE 25..12,5]
HUCTOBOE 3,2...1,6(0,80),
TOHKOE (a/IMa3Hoe) 0,80...0,40 (0,20)i
Paseepmeisanue:
TIOyHHCTOBOE 12,5...6,3
YACTOBOE 3.2...1,6
TOHKOE 0,80...(0,40))
Tpomazueanue:
NOMY4YHCTOBOE 6,3
YHCTOBOE 3,2...0,801
OT/IENIOYHOE 0,40...(0,20)
Illabpenue:
rpy6oe 6,3..1,6
TOHKOE 0,80...(0,10)
Onunoska 25..(1,6)
3auucmxa wiangosanshoii nenmoii
(mocne pe3ua u dpessi) 1,6...(0,20)
HInudoeanue xpyznoe:
MOy 4HCTOBOE 6,3...3,2
YHCTOBOE 1,6...0,80]
TOHKOE 0,40...0,20(0,10)f
HInugosanue nuockoe:
TOMYYHCTOBOE 6, .21 1
HHCTOBOE 1,6...0,80] 8
TOHKOE 0,40...0,20 (0,050 7
Hpowwuexa:
YHCTOBAS 1,6...0,40 9.7
TOHKas 1,6 (0,050, 7...6)
Kanubposanue oméepcmuii wapukom:
TioCIIe CBEpIIeHUs 1,6...0,40| 9..8
MOC/e pacTauuBaHus 1,6...0,40| 7
Hocie Pa3BepTLHIBAHHS 1,6...0,050, 7
Paszeanvyosa:
UHCTOBA 1,6...0,40) 7
TOHKAs 0,20...0,10 6|
Hpumupka:
4HUCTOBAS 3,2..0.40 7..6
TOHKaA 1,6..0.10 S|
Tonuposanue:
o6krgHOe 1,6...0,20| 6
TOHKOE 0,10...(0,050)! S|
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[image: image150.jpg]NPOAOJIKEHME NPUTOKEHMA 1

Iponomxesne Tabnuus 9

Buz ob6pabotkn Ra, Mxm Ksanurer|
Hosooxa:
TpyGas 040 7.6
cpenusn 0,20...0,10 6.5
TOHKast 0,050f 5
ot/IenouHas (3epKansyas) 0,025..0,012(0,008)| 4...2
Xonunzoeanue:
iocKocTel 0,40...0,10| 8.7,
HWIHHAPOB 0,20...(0,050), 7.6
Cynepdunuumuposanue:
TIOCKOCTeH 5 ¥ BbilIe
HWIAHAPOB 5 v BbilIe|
OGkamsieanue u packamuléanue pouKamu
UM WAPUKAMU TIDY VICXOIHOM 3HAYEHUH 9...6|
Ra =12,5...3,2 MkM
Haknenvieanue wapuxamu TIPA HCXOHOM
3Hagenun Ra =32 ... 0,8 Mxm N
Xumuueckoe ynpounenue:
XPOMHPOBAHKE .1,0] 8.
cynsduampoBanue ,80) 7.
OKCHINPOBaHHKE ,20/ 8.
HUKEIMPOBaHHe ,40) 8.
Tabnnua 10
CpapHeHUe YMCTIOBBIX 3HAUCHHH NAPaMETPOB MIEPOXOBATOCTH
Knaccer Tlapametps! mepoxosarocty o FOCT 2789-83
YHCTOTHI IO Bazosas msa
rOCT 278968 B Bt I, v
pyGee 1-1o Kracca 100* 630; 500; 400 25
1 80; 63 50* 320; 250; 200 8
2 40; 32 25% 8
3 20,0; 16,0 12,5% 8
4 10,0; 8,0 6,3% 25
5 5,0, 4,0 3,2% 20,0; 16,0 12,5 2,5
6 2,5;2,0 1,6% 10,0; 8,0 0,38
7 1,25; 1,00 0,80* 6,3;5,0;40 08
8 0,63; 0,50 0,40% 3.2;2,5:2,0 038
9 0,32; 0,25 0,20* 1,60; 1,25; 1,00 025
10 0,160; 0,125 0,10* 0,80; 0,63; 0,50 0,25
11 0,080; 0,063 | 0,050 0,40; 0,32; 0 0,25
12 0,040; 0,032  0,025*| 0,200;0,160;0,125 0,25
13 0,020; 0,016 { 0,012*| 0,100;0,080;0,063 0,08
14 0,010} 0,008*] 0,050;0,040,0,032 0,08

* TlpeanouTuTebHbie 3HAUYCHHA napameTpa R,
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[image: image151.jpg]IPOJOKEHME NMPUNOXKEHUA 1
Tabnuua 11
PH}JH NpeAnOYTHTENIBHBIX YHCENI OCHOBHOTO AECATHIHOTO HHTEPBAIA

Homep Howmep
Tpenoy- TIpeANOY-
RS | R10 | R20 | R40 |rturenso-| | RS | R10 | R20 | R40 |TuTensHO-
TO qHCAA ro yHcna
B i
1,00 [ 1,00 | 1,00 | 1,00 0
1,06 1 335 21
1,12 (1,12 2 3,55 | 3,55 22
1,18 3 3,75 23
1,251,251 1,25 4 4,00 | 4,00 | 4,00 | 4,00 24
1,32 5 425 25
1,40 | 1,40 6 4,50 | 4,50 26
1,50 7 4,75 27
1,60 | 1,60 | 1,60 | 1,60 8 500 | 5,00 | 500 28
1,70 9 5,30 29
1,80 | 1,80 10 5,60 | 5,60 30
1,90 11 6,00 31
2,00 { 2,00 | 2,00 12 6,30 | 6,30 | 6,30 | 6,30 32
2,12 13 6,70 33
224|224 14 7,10 | 7,10 34
2,36 15 7,50 35
2,50 | 2,50 | 2,50 | 2,50 16 8,00 | 8,00 | 8,00 36
2,65 17 8,50 37
2,80 | 2,80 18 9,00 | 9,00 38
3,00 19 9,50 39
3,15§3,15{3,15 20 1000 | 1000 | 1000 | 10,00 40
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[image: image162.jpg]NPHJIOXKEHHE 3
TPEBOBAHHA K BBIITOJTHEHHIO KYPCOBOH PABOTBI

Kypcosas pa6oTa I0/DKHA BKTIOMATh: THTYBHBLH HCT YCTAHOBNEHHOTO
obpasua (mpunokenne 4), aHHOTAIMIO, OF/IaBNIeHHE (HAHMEHOBAHHE Pa3/esioB C |
YKa3aHHEM CTPaHMII), BBCACHHE, Pasjielibl, 3aKMOYCHHE, 6n6nnarpa¢meckuﬁ"l'
CIIMCOK. !

CTypmeHTaM PpasfM4HBIX CHEUHATBHOCTEH DEKOMEHIYETCA BBINOIHATE

CIIS/YIONIHE HOMEPA 3a/aHMii JIAHHOTO IOCOGHA, ykasaHHbIe B TabmiLe.

Tabmuua

CrenmansHocTh HoMmepa 3ananuit
MexaHH3a0US CENBCKOrO X03MHCTBA. 1-6, 10, 12, 14
:?]c;onumx 0GCTyKUBAHHS ¥ PEMONTA MallIH B 1-6, 10-12, 14, 16
Mexanusais nepepaboTKH CEIbCKOXO3SHCTBEH- 1-6, 10,12, 14
HOM NPOAYKIHH
SHexSrpudmkaum H AaBTOMAaTH3allus CeIbCKOro 3V 4‘ 6>8, 10’ 12
XO38MCTBA
ABTOMOGHIIH H aBTOMOGHIIEHOE XO3AHCTBO 3-5,6.1, 10-12
OKOHOMMKA U ynpaBiieH#e Ha npeanpusTan AIIK 7-16
Tipodeccuonanshoe obyuenue 3-5,10-12, 14

B aHHOTa1MK HEOOXOIMMO NIPHBECTH KPATKOE COJEpXKanue paboThl ¢ yka-
3aHMEM KOJWHYECTBA CTPAHHMU, WLNOCTpauuii, Tabnui W GuGnuorpaduueckux
HCTOMHHKOB.

Bo BReeHnH aBTOp paGoOTHl H3NArAeT 3HAYCHUE CTAHNAPTU3ALNH, B3AMMO-
3aMEHAEMOCTH, METDOJIOTHH, CepTH(UKALMN H YNPaBIeHHs KauecTBOM Npo-
AYKUHH U yCIyT B ofecrnedeHHH KauecTsa KCIUTyaTallMd H PEMOHTA CeAbCKO-
XO3SHCTBEHHBIX MaLIHH, 0GOCHOBEIBaeT Lens M 3a1a4u paﬁmﬂ.

TeKcTOBas YaCTh BRINONHAETCA B neyatHoM BHe (15 kerp) nubo ot pyku
uepHwiaMu (acToi) Ha ojHOM cTopone nucueli Gymarn dopmara A4. Kaxsiit
JIHCT IO/DKEH HMETh PaMKy C PaCCTOAHRMAMHE OT Kpas: ciera 20 MM K N0 5 MM ¢
TPEX OCTANBHBIX CTOPOH, @ TAlOKe OCHOBHYIO HaINHCh MO opme 2a (BBICOTOM
15 mm) TOCT 2.104-68, rae mpocrasisercs Homep crpaHuipl. Kaxpiit HoBbli
pasaen (3a,uaHue) JOMKeH HAYWHATBCH C JIMCTA, HMEIOLIEr0 OCHOBHYIO HAANKCH
no ¢opme 2 FOCT 2.104-68 Bricoroii 40 mM. Teker gomkeH GbiTe HamucaH
aKkKyparHo, 6e3 noMapok, ¢ BICOTOl Oyks He menee 2,5 MM. Cpeamss IUIOT-
HOCTB 3anucH — 30-35 CTpok U B kaxko0# cTpoke 35-40 3nakos. Paccrosnue ot
TeKCTa 0 GOKOBBIX paMOK — 3-5 MM, [0 BepXHeli i HWKHeil pamku — 10-15
MM.
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[image: image163.jpg]H3noxenne Texcta JAOJDKHO [75%:3 KPaTKHM, YeTKHM, HCKNOYAIOMM BO3-
MOJHOCTb ABOAKOIO TOJKOBAaHUA M JOJDKHO MATH OT NEPBOrO JIHLA MHOXECT-
BEHHOTO 4Hc/a. TEPMUHONOTHA H OMpe/IENeH s NOMKHEI GbITh €IMHBIMA U CO-
OTBETCTBOBATh YCTAHOBIEHHBIM CTaHAapTaM. HyMepauus NHCTOB MOACHHTENb-
HOW 3aIMMCKH — CKBO3HAs (C YMETOM THTYNBHOrO JiMcta). Homep cTpasuLbr npo-
CTABJISIOT B LITAMIIE B TIPABOM HIKHEM Yrily JIMCTa. Ha THTY/ILHOM JIHCTE HO-
Mep CTPaHHILbI HE CTaBAT.

B Hayane KaXI0r0 pa3sjieNia H3NaraeTCs 3ajlaHne ¢ yKa3aHHeM KOHKPETHBIX
3HaueHuH IAPAMETPOB B COOTBETCTBHM C BAPHAHTOM M NIEPEUHEM BOTIPOCOB.

Pa3)xem,r JOJDKHBI UMETH NMOPAAKOBBIE HOMEpA, 0603Ha"CHHBIE apaﬁcl(uMu
uncpamu B npeaenax seedt sanucki. IoApasaenst ROKHBL HMETh NIOPSIAKOBBIE
HOMEpa B NMpejeNnax BCero pasaena. Homepa noapasnesnos cocToaT 13 HOMepOB
pasfena H No/pasfena, pasiesieHHBIX TOYKOH; HOMepa MyHKTOB — U3 HOMEPOB
pasziena, MoapasfieNia  MyHKTa, pas/ie/ieHHbIX TouKo#. B koHie HoMepa Touka
HE CTaBHTCA.

Kaxcaslit pasjien cnefiyeT HaquHaTh ¢ HOBOTO IMCTA (CTpaHHLBD). Pasnensl,
NOApa3/eNbl U MYHKTHI J0/DKHBE HMETh paccTosuue 10-15 MM OT KoHua mpe-
JIBIYIEro W HAYaNa NoC/eAyIomero TeKeTa.

Hanmernosanns PasnenoB JOJDKHBL ObITH KPaTKHMH H 3aNnHChIBATECA B BU-
JIe 3aroJIOBKOB NPONMCHEIME Gykpamu (¢ a63ama wnu no nertpy). Ilepenocst
C/IOB HE IOMYCKAIOTCA. TO'le B KOHUE 3aro/IoBKa HE CTaBAT.

HauMeHOBaHHA NOPA3ENOB U MyHKTOB JOMKHBI GHITh KPATKHMH M 3aliH-
CHIBAaTHCA B BHJE 3aroJioBkos (¢ ab3aua) CTpouHbIMA GyKBaMH, KPOME NEpBOH
nponucHoii. [lepeHocki cno He jomyckaioTcs. TO4Ky B KOHIE 3arofioBKa He
CTaBAT.

Hanmenosanus «COJEPXXAHUE», «BBEJIEHUE», «3AKIIOYEHUE»,
«BUBJIMOTPA®UYECKUI CITUCOK» 0dopMIsioTes Kak 3aroloBKH pasje-
7108, HO Ge3 HymepalyH (KaBbiYKH HE CTABAT).

Hnmoctpaunn HyMepylOTCs B NIpe/ieNiax 3amHCKy Wik pasjiesia apabekuMn
uudpamu, Hanpumep: «Prcyrok 1.2 — CxeMa pacrioNokeHus NoJei I0MyCKOB
nocamku H8/f7». CnoBo «PHCYHOK» H HaHMEHOBaHHE [IOMEIIAIOT MOA PHCYH-
koM. CXeMEI pacrooxkeHns Mojeil JOIyCKOB BHIIONHAKT B MacmTabe, ¢ uc-
TIONIb30BaHNEM JIMHCHKH, Ha MBJLTMMETPOBO# Gymare, Kanbke, ¢ OCHeAyIOmUM
BKJIEHBAHUEM B 3aIIUCKY WIH HEMOCPEJCTBEHHO HA JINCTAX 3AMUCKH.

Lludposoii Matepuan jyuine NPENCTABNSTE B BHAE TabIul COMIACHO
TOCT 2.105-95. Kaxcaan Tabnuua 10JDKHA HMETh TOPAXKOBBI HOMep (B ne-
BOM YIly) M 3aTONOBOK, KOTOpBIN MOMEIIAIOT Yepe3 THpe nociie cnosa «Tab-
nuua». Tabnuupi HyMepyloTcs B Mpefieax 3aNMCKM WIH pasjena apabckuMu

umdpamu, Hanpumep: «TaGimua 2.1 — HMcxoauble JaHHbie», KABBIUKH HE CTa-
BAT.
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[image: image164.jpg]Bce pacuertHbie OpMYIbi JAOTKHEL HMETS CyKBeHHBIe 0G03HAYSHHS, YCTa-
HORJeHHBIE cTaHapramu. [Tox dopMyoit TpUBOART pactukdpoBKy mapamer-
POB C yKa3aHHWeM KX Pa3MEPHOCTeH M YMC/IOBbIX koaddunmenTos. [locne pac-
WM(POBKH BHIPAKEHHA 0BAIATENLHO JENAIOT MOACTAHOBKY MMCIOBBIX 3HAUe-
HHi1 TapaMEeTPOB M 3aNUCHIBAIOT PE3yJIbTAT C YKa3aHHeM pasmepHocTH. Ilpo-
MEXKYTOYHbIE BLIYHCIICHHA HE NPUBOJAT.

Bee dopmyst HymepyroT apaGekuMu tHdpamu B npefenax 3anucKH Wi
pasaena. HoMep yka3siBalOT ¢ NPaBOii CTOPOHY! JIHCTA HA YPOBHE (OPMyJibi B
KpyTabIX ckobkax. Homepa (opMyn JIOJDKHbI PacioNaraTscs B KpaiiHem npa-
BOM MONOXKEHHH HA CTPOKE Ha OIHON BepTHKANbHOM nunny. JlomyckaeTcs Hy-
Mepauus Gopmy B npejesax Beeii 3anucku. CCHUIKH B TEKCTE Ha NOPAAKOBBI
HOMep (OpMYIIbl AKOTCA B CKOOKAX, HAlpUMep: «... B popMyne (2.5)...».

Ipu manucanun Qopmys, ocobEeHHO CNpPaBOUHEIX, HEOOXOAMMO naTh
CChUIKY Ha GuGNHMOrpadUHuecKiil HCTOYRUK, H3 KOTOPOTO OHH 3aHMCTBOBAHEI, B
coorsercteun ¢ FOCT 7.1-84. TIpu ccouike B TEKCTE HA MCTOYHHKHM ClERyeT
PHBOIMT NOPAAKOBBHE HOMEP 1O GUBIHOrPadUecKoMy CIIUCKY, 3AKTIONEH- |
Hbl B KBAAPATHBle CKOGKH; TIPH HEOGXOAUMOCTH YKA3bIBAKOTCA CTPAHULBL HITH
ﬂ6ﬂl/lubl KHHIH, B KOTODBIX NOMEMIECHB 3aHMCTBOBAHHBIE CBEACHUI MIH Q)OP*
Myiisi, Hanpumep: «[4]», «[2], Tabmiua 4».

B 6ubnuorpaduueckuii CIMCOK MOMEIIAIOT BCE HCIIOMB3OBAHHbIE HCTOY-
HHKH, BKTIOYas METOMUECKHE YKa3aHH.

Ipumep odopmnenus THTYNBHOTO NHCTa M pasjena Kypcosod paGoTel
npusesien B IPHIOKEHUH 4.
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[image: image165.jpg]MPUJIOXKEHHME 4
OBPA3EI] BOITTOJTHEHHA THTY/IbHOI'O THCTA

MU HUCTEPCTBO CEJIbCKOI'O XO3SIHCTBA

JIETIAPTAMEHT KAZIPOBOU IOJIMTUKHA U OBPA30OBAHMS

MOCKOBCKH# [OCY/JAPCTBEHHbIN AT POUHKEHEPHBI
YHUBEPCHUTET umenn B.I1. Fopsukuna

Kadenpa MeTposIOruu, CTaHIAPTH3AUMM U KBATHMETPHH

KYPCOBASA PABOTA

Mo MeTPONorum, CTaHAapTU3aLuM U cepTucduKkaummn

Bemonumu: cryaent 32 rp. gaxynsTera
TC B AIIK Tlerpos A.A.

PykoBojuTe/b: KaHJ. TEXH. HAYK,
nouent Meanos A.U.

MOCKBA 2002
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[image: image166.jpg]NPOXOJKEHUE NPUJIOKEHHUSA 4
NPHMEP O®OPMJIEHHS YACTH PA3JEJIA KYPCOBO# PABOTHI

?’ PACHYET H BbIBOP TIOCAJIOK C 3A30POM

Vicxoamsie JaHHbIe NPUBEACHB! B Tabnuue 2.1.

Tabnuua 2.1 — Vicxonnsle nanule

TMapametp O6o3naueHHe 3navenue
HoMuHanbHbI IHaMeTp COeARHEHNA dy 150 MM
Jimna nangu ! 180 MM
1llepoxoBaToCTh IOBEPXHOCTH OTBEPCTHS Reap 3,2 MxkmM
1epoxoBaToCTh MOBEPXHOCTH Basla Rzd 4,0 Mmxm
[tncno oboporos wandst n 600 mun"
PaamansHas Harpy3ka Ha uatdy R 60 xkH
Mapxka Macna H-J1-A-32 -

Tpebyerca:

ONpeNeTuT NpesieibHble (PYHKIHOHAIBHBIE 3a30Pb! B COCAHHEHHH;
ONPEAESTHTH NPEsebHbIE KOHCTPYKTHBHbIE 3230Dbl B COC/IMHEHHH;

BHIOpATh MOCAAKY MO TaGiMue Npefe/bHBIX 3a30pOB WM IO Tabnuiam mpe-
JIeNBHBIX OTKIOHEHMH ¥ IONYCKOB;

TOCTPOMTH B MaciuTabe CXeMy PacrnooXKeHus Iojell J0NycKoB BRIGpaHHOM
TIOCAIKH © YKA3aHHEM BCEX NAPaMeTpOB AeTaiell M COBNHCHNS, KOHCTPYKTHE-
HOTO H YHKIMOHATHHOFO JOMYCKOB;

YCTAHOBHTL MApaMeTpe! mepoxosarocTh (Rg ¥ Ry) npn obpaboTke meraned 1
Haubonee TIPHEMIIEMBIE TEXHOIOMHYECKHE ITPOLIECCHI;

BBINIONHUTE SCKU3BI COCXHHEHI B cope M OTHeMbHBIX JeTanell ¢ ykasaHnem
1LIEPOXOBATOCTH MOBEPXHOCTEH, NOCAZKH M MPEAETHHBIX OTKIOHERHIT;

BHIOPATh YHUBEPCATBHbIE CPEICTBA HIMEPEHAS U1 KOHTPONIA PAIMEPOB OTBEP-
CTUA U BAJIA, 3AIMCATH UX 0GO3HAYCHHA [0 CTAH/APTY.

MEKKP. 030. 1. 0. 000.00. 113
Ve Jiucm { We Zlowyns. | TToon_{famal
Paspab._| empos AA. o W
Tiposep. |Hoanos ILH, 3aoanue 1 7T | 0 3
Pacuem u svr6op [MI'AY un. B.IT. opauxunal
HFovop, nocadox ¢ 3azopom @axynsmen - TC AIK
Vs, _| Heanos TLH Ipynna- 32
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2.1.1 OnpegenseM HaWMEHBUIYIO TOJIMHY MACJISHOIO CIOs, HeoOXOmu-
MYIO [UIA 06ECIIeYeHHA KHAKOCTHOTO TPEHHA B MOUUHITHAKE CKOJILKEHHS, IO
dopmyne [4]:

min = ko - (Red + Rep), @1
rae ko = 2,0 — koddduumeHT 3anaca HaJEKHOCTH TIO TONIIMHE MACIFHOrO
cnosi; Rzd, Rzp — NapaMeTpel 1epOX0BaTOCTH BaNa M BTYJIKH, MKM.

hmin = 23,2 +4,0) = 14 Mxm.

2.1.2 BoiunciseM yIiioByro CKOpOCTb BpalleHHs Baia 110 ¢popmyne [4]:
w="". @2

30 ' ’
®=(3,14:600) /30 = 63 mun".

2.1.3 Bribupaem KOHCTPYKTHBHBIE KOI((HIMEHTHI, yIHTHIBAIONIHE COOT-
HOILIEHHEe FeOMETPHYECKHX napameTpos coequnenns [/d ([3], Tabnuua 9).

Tipu!=0,18 Mud,=0,15m, 1/d=0,18/0,15=1,2.

IMpu stom k= 0,88; m =0,88.

2.1.4 Onpenensem cpeiHee JaBleHHE, MPUXOAAlICECs HA NOBEPXHOCTH
uandgsi, no gpopmysie [4]:
R

Py 2.3)

p=60000/(0,180,15)=2,2:10° Ia.

2.1.5 OnpepesnieM AMHAMHYECKYIO BA3KOCTh Macna. PaGouas Temneparypa
macia U-JI-A-32 TOCT 17479.4-87 ¢ = 50 ° ([3], Tabmn. 10). [iusamMuueckas
BA3KOCTEH Maca sy = 0,016 TTa-c ([3), Tabnnua 10).

2.1.6. Onpegensem HanGOBIIMI ¥ HAMMEHBIINI (DYHKIMOHATBHEIE 3330~
Phl, IPH KOTOPBIX 06ECIeUUBACTCS KUAKOCTHOE TPEHHE B COCAMHEHHHU:

oK ;zvdzi,l(a)' ko d?)?—16-phl w0 m p-d?

e 4 p hy, ’

min

s

24)

MKKP. 030. 1. 0. 000.00. I13 s

Tiuom| % Jioryw._| TToon_{famal
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