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BBEJEHUE

Hanexxnoctb siBnsieTcs: OAHOM M3 BaXKHEHIIMX COCTABIAIOIIMX KauecTBa MamuH. [lon
HaJIe)KHOCTBIO TIOHUMAIOT CBOMCTBO OOBEKTAa COXPaHATh BO BPEMEHU B YCTAHOBJIEHHBIX IIpEie-
JaxX 3HAYEHHUs BCEX MapaMeTPOB, XapaKTEPU3YIOUIMX CIIOCOOHOCTH BBIMOJHATH TpeOyemble
(GYHKIMU B 33JaHHBIX PEKHUMaxX U YCIOBUAX MPUMEHEHUS, TEXHUYECKOTO OOCITYy)KUBAHUS, Xpa-
HEHUS U TpaHcnoptupoBanus. [Ipu 3ToM MoHsATHE «OOBEKT» COOTBETCTBYET MPEIMETY OIpeie-
JIEHHOT'O LIEJIEBOI0 HAa3HA4YEeHMsI (CUCTEME, MalllMHE, arperary, y3iy, JeTalll), paccMaTpuBaeMo-
My B II€PHO]] IPOEKTUPOBAHUS, IPOU3BOCTBA, IKCILTyaTallui U PEMOHTA.

Ha xaxpoii cTaguy >KU3HEHHOTO IHKIJIA O0BEKTa B03HUKAEm HeO0OXOOUMOCMb YNpAGieHUs
HaoescHoCmblo C 11eNIbl0 00ecredeHns 3aJlaHHbIX TpeOoBaHUM. YIIpaBieHHE 3THUM CBOWCTBOM
IpEeoiaraeT onpeaeIeHre COOTBETCTBYIOIIMMHU METOAaMU (PaKTHYECKH JOCTUTHYTOTO YPOBHS
U, NIPU HEOOXOIMMOCTH, pa3paboTKa MEpOIpPHUATHI, HAPABJIEHHBIX HA €ro MoBblleHue. Tou-
HOCTb U JIOCTOBEPHOCTb MOJIy4YaeMbIX IIPU ONPEJEIECHUN HAJIEKHOCTU OLIEHOK OT CTaJuu K CTa-
iy noBblmiaercs. OcTaBasch B paMKax 3TOTO IpoIecca, CTAaHOBUTCS OYEBUAHBIM, UTO Hanbouee
MOJTHYIO M OOBEKTUBHYIO MH()OPMAIMIO O HAJIEKHOCTH MOXHO HMOJYYHUTH IO PE3ysIbTaTaM JKC-
TUTyaTallMi MAIlllUH B peajlbHbIX YCIOBHUSX.

CrnenyeT 3aMeTUTh, YTO PErJIaMEHTHUPOBAHHBIE CTAHAAPTOM I10KA3aTEIN HAJIEKHOCTU HOCAT
B OCHOBHOM OIEPAaTUBHBIN XapakTep U U3MEPSAIOTCA B 4acax pabOThl, MOTO-4acax, KM mpobera u
T.1. PU3nyuecKky UX 3HAYEHUS KOJMYECTBEHHO OIPENEISIFOTCS 3aracaMi COOTBETCTBYIOIIUX Ia-
pamMeTpoB Ha U3HOC U cTapeHue. CBsA3b MEXy HUMHU OMOCPEACTBOBAHA CKOPOCTHIO MPOTEKAHUS
ATHX TMPOLIECCOB, KOTOPasi 3aBUCUT OT MHOTHX (PaKTOPOB, HO TJIABHBIM 00pa3oM, OTpeNeNsIeTcs
CBOMCTBaMH MCHOJIB3YEMBIX KOHCTPYKIIMOHHBIX MAaT€pPHAlIOB, TEXHOJIOTUYECKUMH CIIOocOo0amu, a
TaK)K€ YCIOBHUSIMH KCILTyaTallH.

Hcxons U3 M3M0KEHHOTO BBHIIIE M PYKOBOJICTBYSCh OCHOBHBIMH MPHUHIUIIAMU YIIPABICHUS
(aii OLEHKY CIIOXKHBIIEMYCSI TIOJIOKEHHIO; MPOBEPh €€ COOTBETCTBUE TPEOOBAHUSIM; pa3padoTaii
(mpu HEOOXOAUMOCTH) MEPONPUATHS M BHEJIPHU UX B MPAKTUKY; OLIEHU A(P(EKTUBHOCTh BHEI-
PEHHBIX Mep), IPEACTaBIAETCS 11e1ecO00pa3HOl CleayoIas CTPYKTypa KypCcOBOTO IIPOEKTa!

- aHaJIM3 0COOEHHOCTEW KOHCTPYKLMH JIeTalld, CBOMCTB ee MaTepHuala, YCIOBHM IKCIUTyaTa-
MU U 1e(EeKTOB;

- BBIOOp crioco0a BOCCTAHOBJICHMS JI€Talld U pa3paboTKa TEXHOJIOIMYECKOro Mpolecca ¢ Mo-
CJIEIYIOIIUM €r0 BHEJPEHUEM B PEMOHTHOE ITPOU3BO/ICTBO;

- IpOBEpPKa M OILIEHKa KayecTBa BOCCTAHOBJICHMS JETaled MO CpeAHEMY M TIaMMa-
MIPOLIEHTHOMY pecypcam.

B nanHo# paboTe pacKkphIT MOPsIOK BBIOOpA cr1ocoOa BOCCTAHOBJIEHUS M3HOLICHHBIX JIe€Ta-
7elt v pa3pabOoTKU TEXHOJIIOTHYECKOTo MPOIlecca, JOCTAaTOYHO MOAPOOHO M3II0KEH Crocod obpa-
OOTKM MHOTOKPAaTHO YCEYEHHOM HH(pOpMaIMY MIPU OLIEHKE KaueCTBa BOCCTAHOBIICHUS JIeTale.

C 1enpio NOBBIIIEHUS] TEXHUUYECKON KYNbTYpbl OOYYarOIIMXCs B YKa3aHMSIX H3JI0KEHBI OC-
HoBHbIe TpeboBanust ECKJl u ECT/ x opopmiieHHIO pacueTHO-NMOSCHUTENbHON 3alUCKU U Tpa-
(duyecKkux MaTepHuaoB.



1. CTPYKTYPA, ObbEM N TPEFOBAHNA K O®OPMJIEHNIO
KYPCOBOI'O ITPOEKTA

KypcoBoii mpoeKT BBINMOIHAETCS B COOTBETCTBUU C 3aJaHUEM Kadeapbl U IMperoiaract
U3y4eHHE M aHaJH3 MaTepuala Mo JIMTepaTypPHBIM U JPYrUM UCTOYHUKAM (y4EOHBIM MOCOOHSIM,
MOHOTpa(usIM, HOPMATHBHBIM JTOKYMEHTaM, H300pETEHHUSM M ITaTeHTaM, EPUOINYECKIM H3/1a-
HUAM, KOMIIBIOTCPHBIM Oazam JaHHBIX U I[p)

[To cBoeil cTpyKType KypCOBOH MPOEKT COCTOMT U3 PACUETHO-NIOSICHUTEIBHOW 3alHCKU
(PII3) u rpaduueckoro marepuana. Oobem PII3 nomxen 6bTh He Menee 30 u He 6onee 40 crpa-
HHI[ MAIIMHOMUCHOTO TekcTa hopmaTa A4 (0e3 MpHUIIoKEHHUI).

I'pacdmueckuit MaTepuan KypcoBOro MPOEKTA CBS3aH C €ro COJEP)KAHUEM, M B HATJISIHOM
(dopMe MITIOCTPUPYET OCHOBHBIE PE3yJIbTaThl aHAHM3a U NMpoeKTHpoBaHud. OOmuii 00beM rpa-
¢ugeckoro MaTepuaa J0JDKeH COCTaBIATh 1 muct ¢popmara Al.

B 3aganuu Ha npoexkTHpoBaHUE yKa3aHbl HAMMEHOBAHUE U HOMED JE€Tall, HAUMEHOBAHUS
Jne(EKTOB MOICKANUX YCTPAHCHUIO, pa3Mephbl H3HOIICHHBIX MMOBEPXHOCTEH, a TAK)KE 3HAUCHUS
PeCypcoB BOCCTAaHOBIIEHHBIX JI€TaJEH.

CornacHo 3a1aHuI0 OOY4arOIIMICS JOIKEH CIPOEKTUPOBAaTh TEXHUYECKU OOOCHOBAHHBIN
Y SKOHOMUYECKH L1€J1eCO00pa3HbIil TEXHOIOTMYECKUH IPOLIECC BOCCTAHOBJICHHUS AETaIIH.

1.1. CtpykTypa pacueTHO-TOSICHUTEIBHOMN 3aITUCKU

PacuetHo-nosicuutenbHas 3anucka (PI13) kypcoBoro mpoekra mo IuciuIuinae «Ymnpaie-
HUE€ HAJIEKHOCTHIO MAIIMH B arpOMH)XCHEPUM» JOJKHA COACPIKATh LIETb U 33/1a4d MPOCKTUPO-
BaHUs; OMMCAHUS MPUHATHIX, TEXHOJOTHUYECKHX M KOHCTPYKTOPCKHX PEUICHUI U MEpOMPHUITHIA,
COOTBETCTBYIOIINE PACUEThI, AHAJIU3 PE3YJIHTATOB, TEXHUKO-IPKOHOMUYECKYIO OLIEHKY CpaBHUBA-
€MbIX BapHaHTOB; BBIBOJbI, HEOOXOMUMBIC MILTIOCTpAIuu (TpadHKu, ICKHU3bI, TUArPpaMMbI, CXe-
Mbl,) 1 Tabmuibl. PIT3 cocTouT 13 crieayronux 3JIeMeHTOB:

TUTYIBHBIN JIUCT.
3azaHue Ha KypcOBOM IIPOEKT.
Conepxanue.

Bgenenue.

1. KOHCTPYKTOPCKO-TEXHOJIOTMYECKAS XAPAKTEPUCTUKA JETAJIM U
AHAJIN3 YCJIOBUM EE PABOTEL

1.1. Dcku3 u XapakTepuCTHKA JIeTallu.

1.2. XapakTepucTuka MaTepuaia JeTalu.

1.3. Ananu3 ycrnoBuii paboThl JeTasH.

2. AHAJIN3 U BBIBOP CIIOCOBA BOCCTAHOBIJIEHUA JJETAJIN.

3. PABPABOTKA TEXHOJIOITMYECKOI'O ITIPOHECCA BOCCTAHOBJIEHUA
3.1. CocraBneHue cxeMbl TEXHOJIOTHUECKOTO TIpoIiecca.

3.2. MapupyTHO-0nepalliOHHBIA TEXHOJIOTHYECKUH TIPOIIECC BOCCTAHOBIICHUSI.

3.3. Pacuer pexnmoB 00pabOTKH U HOPMUPOBAHHUE PadOT.

4. IPOEKTUPOBAHUE TEXHOJIOI MYECKOM OCHACTKU.

4.1. O6ocHOBaHUE HEOOXOAUMOCTH Pa3pabOTKH MPHUCTIOCOOICHHS.

4.2. KOHCTpYKIHSI ¥ TIPUHIIMIT JEHCTBHS IPUCTIOCOOTICHHUS.

4.3. Pacuer aerazieil npucrnocoOIeHHust Ha IPOYHOCTb.

5. TEXHUKO-5KOHOMUMYECKUE ITOKA3ATEJIU [TPOEKTA.

3aK/Ir04YeHuE.

Cnucok mrepaTypsl.

[Mpunoxxenus (cxemsl, rpa)uKu, TEXHOIOTUIECKUE JOKYMEHTHI).



1.2. TpeGoBanus K 0QPOPMIICHHIO PACUETHO-TIOSICHUTEIBHOM 3aMuCKU

Martepuan PI13 nomkeH ObITh U3JI0)KEH B JIOTUYECKON MOCIEA0BATEIBHOCTH U C MIPUBEE-
HUEM yOeIUTEIhHBIX apryMeHTOB, o0ocHOBaHUH. M3noxenue tekcra PII3 momkHO OBITH Kpat-
KHUM, KOHKPETHBIM, C TOYHBIMH (OPMYJIMPOBKAMH U HE JONYCKAaTh PA3JIMYHBIX TOJIKOBAHHM.
TekcT nomKeH ObITh HalMcaH Ha pycckoM s3bike. B Texcte PII3 noskHBI IPUMEHATHCS HAyYHO-
TEXHUYECKHE TEPMHUHBI, 00O3HAYEHMsI U ONPEAEICHUs, YCTAaHOBJIECHHbIE COOTBETCTBYIOLIMMU
CTaHJapTaMH, a IIPU UX OTCYTCTBHM — OOLENPUHATHIE B HAYYHO-TEXHUUYECKOH auTepaTtype. W3-
JIOKEHHE TEKCTa BEAYT OT TPETHErO JIMLA, HAIPUMEP: «IIPUMEHSIOT», «HCIIOJIb3YIOT», «HaIlJIaB-
JSIIOT», «aeTanb oOpabaTeiBatoT»  T.1. CriegyeT m30erath JJIMHHBIX, 3allyTaHHBIX HpeaoxKe-
HUI, KOTOpbIE 3aTPYIHAIOT IOHUMAHUE TEKCTA, a TAKXKE CIEAYIOIINX TpagapeTHbIX BbIPAKCHUMI:
UMEET MECTO, Ha CETOAHSIIHUI JEeHb, YTO KAacaeTcs, C TOUYKH 3PEHHS, HEOOXOIUMO 3aMETHTb,
TPYAHO MEPEOLEHUTh U T.II. BMECTO BbIpakeHUIl «s Ipeaiaraw», « pa3padboTan», Hy*KHO HC-
MOJIb30BATh CIEAYIONINE: «PEKOMEHIYETCS, «IPEATIaraeTcsy, «pa3paboTanoy.

B Tekcre He pomyckaeTrcs: MPUMEHATh 00OPOTHI Pa3rOBOPHON pedM, TEXHULM3MBI, IpO-
(deccruoHan3Mbl; HE cleAyeT IPUMEHSTh IPOU3BOJIbHBIE CI0BOOOPA30BaHUS; COKPALLEHHS CIIOB,
KpOMe YCTaHOBJIEHHBIX MpaBUWJIaMU PYcCKOl opdorpaduu, COOTBETCTBYIOIIUMHU T'OCY1apCTBEH-
HBIMH CTaHJApPTaMH, COKpamarh 0003HAUYEHUS €IUHHIl (U3NYECKUX BEIUYWH, €CIIM OHU YIIO-
TpebusatoTes 6e3 uudp, 3a UCKIOYEHUEM eIMHUL (PU3UYECKHX BEJIIMYMH B FOJIOBKaX U OOKOBH-
Kax TaOJuIl ¥ B pacin(poBKax OYKBEHHBIX 0003HAYCHHIA, BXOASIINX B ()OPMYIIBI U PUCYHKH.

Ha Bcex nmuctax PII3 (kpome TexHOMOTHYECKUX OJIaHKOB) HEOOXOIUMO O(DOPMUTH PAMKH C
noJisIMU: JieBoe 1osie — 20 MM; mpaBoe, BEpXHee, HUKHEee — 1o 5 MM. Boib KOpoTKoil HUKHEH
CTOPOHBI PAMKH JIUCTA CJEIYeT BBIMOIHUTH OCHOBHYIO Haamuch mo 'OCT 2.104-2006 [1]. Pac-
CTOSIHME OT PaMKH J0 IPAHUIl TEKCTA B Hayaje U B KOHIIE CTPOK — HE MEHee 3 MM, a OT BEpXHel
U HWKHEH CTPOKU TEKCTa 10 BEPXHEH MM HUXKHEH CTOPOH paMKH JO0JDKHO ObIThb He MeHee 10
MM.

Texct PII3 cnenyer nenuThs Ha pasnensl, HOApa3Aeibl U MyHKTHL. Pa3aensl, moapasneisl U
INYHKTBl CJIElyeT HYMEpOBaTh apaOCKUMU LudpamMu U 3aluchiBaTh € a03alHOTO OTCTYIIA.
HaumeHoBaHMe KaX10T0 CTPYKTypHOTO paszaena PII3 nmomemaror Ha OTAENBHON CTpaHULIE U 3a-
MUCBIBAIOT MPOMUCHBIMUA OyKBaMHU B CE€pellMHE CTpaHMIIbl. B KOHIIE 3aroyioBka TOUKY HE CTaBST.
[TepeHock! clloOB B 3arojioBkax He jgomyckatoTcs. Ha rmaBHOM (mepBoM) JIMCTe Kax10ro pasjena
PII3 BemmomnHsOT ocHOBHYIO Hanamuck no ¢gopma 2 I'OCT 2.104-2006 (pazmep 40x185 mm), B
KOTOpoil mpuBoAsaT mmdp noxkymenra, Hampumep: CI'AY M-AUN-202.KI1-01.001 PII3, 3xech
CI'AY — ab66peBuatypa By3a; M-AM-202 — mmdp HanpapiieHUs] TOATOTOBKH U HOMEp TPYIIIBI;
KII-01 — HOoMmep 3amanus Ha npoekTupoBanue; 001 — mopsiakoBeIit HOMep pasnena; PII3 — pac-
YEeTHO-TIOSICHUTENbHAsl 3allucKa. B OCHOBHOW HaANMUCH JOJDKHBI OBITH 3aloJIHEHb! BCe rpadsl, B
TOM YHCJIE€ JaTa M MOAMMCH OO0ydaromierocss M pykoBoauTens mnpoekTta. Ha crienyrommx 3a
HayalbHBIM JIMCTax pa3zaenoB PII3 BeIMOHAIOT ocHOBHYIO Haamuck 1o ¢gopme 2a ['OCT 2.104-
2006 (pasmep 15x185 mm).

Crpanunsl PII3 cnexyer HymepoBath apabckumu nudpaMu, coOiroasi CKBO3HYIO HyMe-
paiuio 1o Bcemy Tekcty. Homepa crpanuil mpu 3ToM IpOCTaBIISIIOT B rpade OCHOBHOM HaIMHCH
«JIuct» (hopma 2 u 2a). B rpade «JIucroB» (popma 2) NpocTaBisiOT CyMMapHOE KOJIMYECTBO
cTpaHul KoHKpeTHoro paznena PII3. TuryneHbld snMcT, aBistomuics nepBbiM auctom PII3,
BKJIIOYAIOT B OOIIyI0 HyMepaiuio JucToB. IIpu 3ToM HOMep Ha TUTYJIBHOM JIUCTE HE MPOCTaB-
as10T. Taxoke He IPOCTABIIAIOT HOMED U Ha JINCTE 33JaHUs Ha KYpCOBOM MPOEKT.

Paznensl 0603HavaroTCs MOPSAAKOBHIMM HOMepamu B mpenenax Bceil PII3. Ilogpaznens
UMEIOT HyMEpaluio B Ipejenax Kaxjaoro paszaena. Homep monpaszgena cOCTOMT M3 HOMEPOB
paszzena U nojpasiesa, pa3/IieJIeHHbIX TOUKOH. B KOHIle HOMepa nmojpasiena TOUKa He CTaBUTCA.
Hymepanusi myHKTOB BBINOJIHSETCS aHAJIOTMYHO HyMepaluH MOoJpa3/ieioB. 3arojoBKH Mojpas-
JIeJIOB U IYHKTOB CJIEAYET Ievyararh ¢ ad3alHOro OTCTYIA C MPOMMCHONW OYKBBI 0€3 TOUKH B KOH-
Ie.



ITpumep:

2. AHAJIN3 1 BBIBOP CITIOCOBA BOCCTAHOBJIEHUA AETAJIN

2.1. BoccTaHoBIeHUE IITUIICB

2.2. BoccTaHOBJIEHUE TOBEPXHOCTEN TIOJI ONIOPHI KAYEHUS

2.2.1. DnexTpoIyroBas HalIaBKa B CPE/IE 3alIUTHBIX Ta30B

2.2.2. ABTOMaTHuecKas HarutaBKa Ioj ciioem ¢Jiroca

B TekcTe MoryT OBITh IEPEUUCIICHHUS, COCTOSIINE U3 OTACIBHBIX CIIOB, HEOOJIBIINX CIIOBO-
codetaHnii U ¢pa3 (6e3 3HAKOB MPENUHAHUS B CEPEIMHE), UX MHIIYT B MOAOOP C TEKCTOM CO
CTPOYHBIX OYKB M OTIEJSIFOT OJHO OT APYroro 3amsatoil. Eciu mepeducieHusi cocTosST U3 pac-
MPOCTPAHEHHBIX (Ppa3 WK CIOBOCOYETAHUHN, UMEIOLINX CBOU 3HAKU MpPENUHAHUS, KKy dpa-
3y TaKXke IMUIITYT CO CTPOYHOM OYKBBI, HO OTIIEISIOT TOCTIEAYIONIYIO TOUYKOU C 3aMsTOM.

[lepen xaxaoi mo3uiueil nepeyrciieHus CielyeT CTaBUTh Aeduc Wi Mpu HE0OXOAUMO-
ctu cchliku B TekcTe PII3 Ha ofHO U3 mepeunciieHuii, CTpounyo OyKBY, OCIe KOTOPOU CTaBHUT-
csi ckoOka. [lng nmanpHelmned netanu3aluyd MEPEeYUCIICHUN ClieqyeT HUCIOJIb30BaTh apabckue
U(pBI, MOCIIe KOTOPBIX CTABHTCS CKOOKA, a 3alliCh MPOU3BOJAUTCS ¢ a03aIHOTO OTCTYIaA, Kak
MOKAa3aHO B MPUMEDE.

IIpumep:

a) ;

0) ;
n_.
2) ;

B)

Odopmiienne tekcra PII3, mpoBoauTCsS B COOTBETCTBHM C TPEOOBaHHMSAMHU CTaHIAPTOB
ECKJ] u B wactHoctu mo 'OCT 2.105-95 [2]. Tekcr, wiutiocTpanuu, Tabiuisl, rpaduKi Mate-
matnyeckue Beipaxkerus B PI13 cinemyer opopmiIsTh TOIBKO MAITMHONMCHBIM CIIOCOOOM, Ha Of-
HOM cTopoHe nucta 6emnoii Oymaru popmara A4 (297x210 mm). /st Habopa TekcTa peKOMEHTy-
ercs npumensats mpudTer Times New Roman u Arial. Pasmep mpudra (kerib) 0CHOBHOTO TEK-
cta B PII3 nomxen OvbiTh 14, unrepsan — 1,5 nynkra. J{is HauMeHOBaHMs TaOlUILL, UX 3aIlOJHE-
HUS, IOJIPUCYHOUYHBIX HAJMMCEH 0oMycKaeTcs NpuMeHsITh mpudt 12 pazmepa. AO3albl B TEKCTE
HAUMHAIOTCS OTCTYIOM, paBHbIM 15 MM. MaTemMaTHueckue BhIpaXXeHUs cielyeT HabuparTh C Mo-
MOIIbI0 peakTopoB Gopmyit Equation Editor wim MathType.

HaumenoBaHus u 0603HaueHUs1 GU3NYECKUX BETUYMH JOJDKHBI IOJHOCTHIO COOTBETCTBO-
BaTh MexayHapoaHou cucreme eauuui; CU T'OCT 8.417-2002 [3]. Hapsiny ¢ eaununamu CU,
IpU HEOOXOMMOCTH, B CKOOKaX yKa3bIBAIOTCS €IMHUIIBI paHEee MCIOJIb3yEeMBIX CUCTEM, paspe-
HIEHHBIX K MpUMeHeHuto. Hampumep paspemaercsi HCIOIb30BaTh €IUHHIIBI, XapaKTepHBIE LIS
C.-X. MPOM3BOCTBA: LIeHTHED (11), TekTap (ra), mutp (1), MUHYTa (MHH), 4ac (1), rpaxyc Lleapcus
(°C), pamuan (pan), crepaauan (cp). [IpuMeHeHHEe Pa3HBIX CHCTEM JJIsi 00O3HAYCHHS OJHHX U
Tex ke (puznyeckux BenuuuH B PII3 He nomyckaercs.

UmncnoBble 3HAYCHHUS BETMYMH ¢ 0003HAYCHUEM €IWHUI] (PU3NUECKUX BEIMYWH M €IIMHHIL
cdeTa cieayer nucarb nudpamu, a yucia 6e3 0003HaYeHUs €AUHUL] BETUYMH U €IUHHI] CYETa OT
€IMHUIIBI JIO IEBSATH — CIIOBAMH.

IIpumepsr:

1. IIpoBectu ucnbiTaHus NATH TPYO, Kaxkaas JJIMHOMN 5 M;

2. Otob6path 15 TpyO 11 UCTIBITAHUS 1aBICHUEM.

[TopsiiKOBBIE YHCIHTENBHBIE, 0003HAYaeMbIe apaOCKUMHU ITU(PPaMH, COPOBOKIAOTCS Ta-
JeKHBIMU OKOHYaHUSAMH. Hanpumep: 25-ro, 10-my, 20-ii.

OxpyriieHre YHCIOBBIX 3HAUEHHH 10 TEepPBOrO, BTOPOTO H T.X., JECATUYHOTO 3HAKA IS
pasHBIX TUIIOPa3MEPOB, MAPOK U TOMY MOJOOHBIX U3/IEINI OJJHOIO HAUMEHOBAHUS JI0JIKHO OBbITh
oauHaKoBbIM. Hanpumep, ecnu rpaganus TOJIIHUHBI CTAIBHON ropsiuekaTtaHou JeHTol 0,25 MM,
TO BECh PsiJ] TOJIMHBI JCHTHI TOJKEH OBITh YKa3aH C TaKUM K€ KOJMUYECTBOM JIECATUYHBIX 3Ha-
koB, Haripumep: 1,50; 1,75; 2,00.



JpoOHble ynciaa HEOOXOUMO MPUBOAUTH B BUJE JNECATUYHBIX JPOOEH, 32 UCKIIOUEHUEM

4 n

pa3sMepoB B Ji0iiMax, KOTOPBIE cieayeT 3anuceiBath 1/4", 1/2" (Ho He ZE) Ecnu HeBO3MOX-

HO BBIPa3uTh YHMCIOBOE 3HAYCHHE B BHUJE NECATHYHOW APOOH, HOMYCKAETCS 3alUCBhIBATh IPO-
CTYyIO ApOoOb B OJIHY CTPOUKY Uepe3 Kocyro uepty: 5/32; (50A-4C)/(40B+20).

[TosicHeHHsI CUMBOJIOB M YHCIIOBBIX KOA(PQPHUIMEHTOB, BXOAAIIMX B (OPMYIY, JOIKHBI
OBbITh IPUBEAEHBI HEIOCPEICTBEHHO NOJ (OpMYJIOi B TOM MOCIIEAOBATENIBHOCTH, B KaKOH OHU
npuBezieHbl B ¢opmyre. IlepBas cTpoka MosiCHEHHs AODKHA HAYMHATHCA CO CIIOBAa «rje» 0e3
JIBOETOYMS 10CJIe HEro. 3HaU€HHE KaXKJ0r0 CUMBOJIA M YMCIOBOTO KO3((uUIMEeHTa clenyer aa-
BaTb C HOBOU CTpOoKHU. PopMysa BCTaBIAETCSA B MPEIIOKEHUE KAK €r0 PABHOIIPABHBIN 3JIEMEHT.
[TosToMy B KOHIIE (POPMYIT M B TEKCTE Mepe]l HUMU 3HAKH NPENMHAHUS CTaBAT B COOTBETCTBUU C
IpaBuIaMu IMyHKTyauud. Gopmyiisl cienyromue oOHa 3a IPYrod U HE Pa3eiICHHbIE TEKCTOM,
OTJIEJIAIOT 3aMATON WM TOUKOH ¢ 3amsaToil. opMyIibl, 3a UCKIIOUEHHEM (POPMYJI, TOMEIIAEMbIX
B MPHJIOKEHUH, JOJDKHBI HyMEpPOBATHCSI CKBO3HON Hymepaluen apabckuMu nudpamu, KOTOpbie
3aIllMCBIBAIOT HAa YPOBHE (POPMYJIBI CIIpaBa B KPYIJIbIX CKOOKaX.

ITpumep.
[110THOCTB KaXkI0r0 06pasna p, Kr/M>, BBIUCIAIOT 10 GopMmye:
m
_m 1
P=y 1)

rje m — macca o0pasia, Kr;

V — o6beM obpasiia, M.

HywmepoBats crienyer Hanbosee BaxkHbIE (GOPMYIIBI, HA KOTOPBIE UMEIOTCSI CCHUTKU B TI0-
cienyrouieM tekcre. Jlonyckaercs Hymepauus GopMya B mpenenax pasjena. B aTom ciiydae Ho-
Mep (HopMyIIBl COCTOUT U3 HOMEpA pasjieia U MOPSAKOBOTO HoMepa (GOPMYIIbI, OTIEIEHHBIX TOY-
koil. Eciu B PII3 Tonbko ogHa (opmyna uinm ypaBHEHHE, TO UX HE HyMepyroT. DopMyIibl, 1o-
MeIllaeMble B MPUIIOKEHUSIX, TOJLDKHBI HyMEpPOBAThCs OT/AENbHON HyMmepauuel apabckumu nud-
pamu B Ipenenax KaKIoro NMpUIOKEeHUs ¢ T0OaBIeHUEM Mepes Kaxaoi nudpoil o0o3HaueHus
npuiIokeHus, Harpumep popmyna (B.1).

[Tepenocuts Gopmynny Ha CIEAYIOUIYIO CTPOKY JIOIMYCKAaeTcs TOJbKO Ha 3HaKaX BBIIOJIHS-
€MBIX OIlepalyii, TPUYEM 3HAK B HayaJle CIECAYIOIEN CTPOKU OBTOPSIOT.

Jlia HarnggHOro mpezacTaBieHuss HuppoBol MHPOpMauu U yI0OHOTO CpaBHEHHUS pa3iny-
HbIX nokazaresedt B PII3 npumenstor tabnuubl. Bee Tabauipl AOKHBI UMETh HAa3BaHUS OTpa-
JKaloUIMe MX coJep’kaHue, ObITh TOYHBIMM M KpaTkuMH. Ha3Banue momemiarorT Haj Tabnuuen
cieBa, 6e3 ab3aIHOro OTCTYIA B OJHY CTPOKY € €e HoMepoM uepe3 Thpe. CTpyKTypa Tabauibl 1
€€ OCHOBHbBIE COCTaBJISIOLIUE B 00IIEM BU/JIE MIOKa3aHa Ha pUCYHKeE 1.

Tabnuna —
HOMEp HAa3BaHME TAOIUIIBI
bokoBuk (rpada mns | 3aronoBok rpadsl 3aronoBok rpadsl
3aroJI0BKOB) ITonzaronoBok | IToxsaromosok | ITon3zaronoBok | Iloa3aromoBok
rpadbl rpadbl rpadbl rpadbl
rpada (xo- | rpada (xo- | rpada (ko- | rpada (xo-
JIOHKA) JIOHKA) JIOHKA) JIOHKA)

Pucynok 1. CtpykTypa TaOauIIbl U €€ OCHOBHBIE COCTABIISIOIINE

Tabmuipl, 32 UCKITIOUEHUEM TaOJIUIl TIPUIIOKEHUH, CIIEyeT HyMepOoBaTh apaOCKUMH udpa-
MU CKBO3HOW HyMepammeil. Jlomyckaercs Takke Hymepalus TaOlHIbl B TIpefenax pasaena. B
ATOM cllydyae HoMep OyAeT COCTOSTh U3 HOMEpa pa3fiesia U MOpPsSIKOBOr0 HoMepa TaOJUIIbI, pa3-
JIEJICHHBIX TOYKOW. TaOIUIIbl KaXI0TO MPHIOKEHNUS 0003HAYaI0T OTACIBLHON HyMepaluen apad-
ckuMu nudpamu ¢ 1odaBieHreM nepea nudpoit 0003HaYeHHS IPUIIOKEHUA. Eciii B TOKyMeHTe

7



OJlHa TabIuIa, OHA JTOJDKHA ObITh 0003HaueHa «Tabnuma 1» wn «Tabnuma B.1», ecnu ona npu-
BeJICHA B MMpHIIOKeHuH B.

Ha Bce TaGnuiel 10MKHBI OBITH CCHUTKU B TeKcTe. [IpH cebuike ciemyer mucarthb cioBo «Tao-
JUIa» C yKazaHUEM ee Homepa. TalOmuily, B 3aBUCUMOCTH OT €€ pa3Mepa, MOMEIIAl0T MO TeK-
CTOM, B KOTOPOM BIIEPBbIC JaHa CChUIKA HA HEe, WM Ha CIEIYIONIel CTpaHMIe, a, Ipu HEe0OXo-
nuMocTH, B nipuiokenun k PII3. Tlpu mepeHoce wactu TaOnMIBI HA IPYroM JUCT (CTpaHUILY)
Ha3BaHME NOMELIAIOT TOJBKO HAJ MEPBOM 4YacThio TaONMIBI, a HaJA APYTMMU YacTAMU IULIYT
cinoBo «IIpogomxeHne» 1 yka3plBalOT HOMEP TaOIUIIBI.

Tabnuupl cneBa, cupaBa U CHH3Y, KaK MPaBUJIO, OTPAaHUYMBAIOT JUHUSAMH. Pa3nenars 3aro-
JIOBKH U TOA3aroJ0BKH OOKOBHKA U rpad TuaroHalbHBIMU JUHHUSAMH HE fomyckaeTcs. ['opu3on-
TaJIbHBIE U BEPTHKAJIbHBIC JINHUH, Pa3TPAHUYMBAIONINE CTPOKU TAOJHUIIBI, TOMYCKAETCS HE MPOo-
BOJIUTb, €CJIM UX OTCYTCTBHE HE 3aTPYAHSIET MOJIb30BaHUE Tabnuiei. 3aroioBku rpad, Kak mpa-
BWJIO, 3alMCHIBAIOT MapaluIebHO cTpokaM Tabmuibl. [Ipu HE0OXOAMMOCTH JOMyCKaeTcs Iep-
NEHAUKYJISIPHOE PACIOJIO’KEeHUE 3aroyioBKoB rpad. ['onoBka Tabmuiel JOHKHA OBITH OTAENEHA
JMHUAEH OT OCTabHOW YacTH Tabiumbl. BricoTa cTpok TabiuIbl T0KHA OBITh HE MEHEe § MM.
JomyckaeTcs moMeniarh Tabiuily BAOJb JIIMHHON CTOPOHBI TUCTA JOKYMEHTA.

Bcee mimmroctpanmum (ueprexu, rpaduKku, CXeMbl, TuarpaMMbl) uMenytotcst B PI13 pucynkamu.
Wnmroctpanyul JOMKHBI OBITH BBIMOJIHEHBI B cooTBeTCTBUU ¢ TpeOoBaHusiMu ECKJI. Pucynku
MOTYT TpPEICTaBIATHCS B MPOM3BOJIBLHOM MacmTtabe. WumocTpaTHBHBIN MaTrepuaia KypCOBOTO
MPOEKTa JOJKEeH 00ecreurnBaTh HArJSJHOCTh U YAOOCTBO M3NokeHus uHpopmanuu. Konnye-
CTBO WJUIIOCTPALIMN OIPENESeTCs €€ CONEP)KAaHUEM U JOJKHO OBITh IOCTATOYHO JUIsl IPUJAHUS
U3JIaraéMoMy TEKCTY SICHOCTU U KOHKpPETHOCTU. MIImocTpanuu pacroiararoT HeloCcpeCTBEHHO
II0CJIe CChUJIKM Ha HUX B TEKCTE WJIM Ha CIEyIollel cTpanule. Mimoctpannu, 3a HCKIIOUEHUEM
WUTIOCTpAIN MPUIIOKEHUH HyMepyroT apaOckuMmu 1udpamMu CKBo3HOW Hymeparueit. Eciu pu-
CYHOK OJMH, TO OH oOo3Havaetrcst «PucyHok 1». MmmrocTpanuy Kaxaoro mpuioKeHust 0003Ha-
YalT OTACNbHON HyMepauuen apabckumu nudpamu ¢ nodasneHueM mnepen Mudpoi o0o3Haue-
Hus npunoxkenusi. Hampumep - Pucynok A.3. Jlonyckaercs HyMepoBaTh HILTIOCTPAIIMU B TIpEie-
Jax pasfena. B aTom ciydae HOMep WILTIOCTpAallMM COCTOUT M3 HOMEPA pas3zelia U €€ MOpsSAKOBO-
ro HOMEpa, pa3/ieICHHBIX TOYKOM.

[Ipu cchimkax Ha WILTIOCTPALMU CIEAYEeT MHUCaTh «... B COOTBETCTBUU C PUCYHKOM 2
IIPU CKBO3HOW HyMEpAIMH U «... B COOTBETCTBUH C PUCYHKOM 2.5» IpH HyMEpPALIUU B IIpesenax
paznena. Ummroctpanuu JOHKHBI UMETh HAUMEHOBAHME U TOSCHUTENbHBIE JaHHBIE (MOJPHUCY-
HOYHBIN TekcT). HanMeHoBaHMe MOMeEIIAa0T MO/ WILTIOCTpALMel, MOSICHSIONINE TaHHbIE 10CIe
HAaUMEHOBaHMs PUCYHKa. Ecniu B TeKcTe JOKyMEHTa UMEeEeTCsl MIUTFOCTpaIlus, Ha KOTOPOil n300-
paXEeHbI COCTaBHBIE YaCTH M3/EHs, TO Ha HEW JOJDKHBI ObITh YKa3aHbl HOMEpa MO3UIMM 3THX
COCTaBHBIX YacCTEH B MpeJieyax JaHHOW WIUTKOCTpalMU, KOTOPIE paclojiaratoT B BO3pacTaroleM
MOPSAJIKE, 32 UCKIIIOYEHUEM MTOBTOPSIOIINXCSI TO3ULIUH.

Jls cxeM pacrosoKEeHHsl JIEMEHTOB KOHCTPYKIIMHA M apXUTEKTYPHO- CTPOUTENbHBIX YepTe-
JKEH 31aHUHN U COOPYKEHUH YKa3bIBalOT MAPKH IEMEHTOB. IIpH CCBUIKE B TEKCTE HA OTIECIbHBIC
DIIEMEHTHI JIeTanel (OTBEpCTHs, Ma3bl, KAHABKH, OYPTUKU U JIp.) UX 0003HAYAIOT MPOMHCHBIMU
OykBamH pycckoro andaBuTa. YKa3aHHbIE JaHHbIE HAHOCAT Ha wumocTpauuu coraacHo [OCT
2.109-73 [4].

KadecTtBo HameuaTaHHOTO TeKCTa, WLTIOCTpamwii, Tabmuir PII3 m0mKHO OBITH BBICOKHM.
OneuaTku U rpaduuecKue HETOYHOCTH, oOHapykeHHbIe B npouecce opopmienus PII3, nomyc-
KaeTcsl UCHPAaBIATh MyTEM 3aKpalluBaHUs O€lIbIM KOPPEKTOPOM M HAaHECEHHS Ha TOM XK€ MecTe
UCTIPABJIIEHHOTO TeKcTa (rpaduku) pyKOMUCHBIM CIOCOOOM UYepHOH resneBoi aBTropyukoi. [lpu
BHECEHUHU Ha OJUH JIMCT HECKOJbKHX HCIPABICHUN U JOMOJHEHUH, 3aTPYJHSIONUX YTEHUE U
MOHUMAaHHE TEKCTa, HEOOXOIMMO BOCIIPOM3BECTH BECh TEKCT JINCTA 3aHOBO.

CchuUIKy Ha JIUTEpaTypHbIN HCTOYHUK JIETAIOT B KBaJIPaTHBIX CKOOKaX B KOHIIE MPEAJIONKe-
Hus. CIUCOK JUTEpaTypbl NPUBOAUTCS B KOHIIE 3alUCKU INEPEN MPUIOKEHUEM U UMEET CKBO3-
HYI0 HyMEpaluio JUTEpaTypHbIX HCTOUYHUKOB IO Mepe UX YIMOMHHaHMs B Tekcre. bubmunorpa-



¢dudeckoe onucaHue UCTIOIb30BAHHBIX JTUTEPATYPHBIX UCTOYHUKOB BEHITIOTHSIOT B COOTBETCTBHUH
¢ tpeboBanusmu I'OCT 7.1 — 2003, TOCT P 7.0.5 — 2008 [5, 6].

B kauectBe mprmepa MOKHO UCIIOIB30BATh CIIUCOK JIUTEPATYPhl, MPUBEACHHBIN B TaHHBIX
METOJUYECKUX YKa3aHUSX.

[TpunoskeHus (CXxema TeXHOJIOTHYECKOTO MpoIlecca, MapuIipyTHbIC KapThl, TpadUKU HHTE-
rpajgbHBIX (QYHKIUH pecypcoB JeTalieil) IOMEIAI0T B KOHIIE MOSCHUTEIBHOM 3alMCKU cpasy Io-
CJIe CIMCKa JUTeparypsl. B 0011yt0 HymMepaluio JIUCTOB 3alUCKU UX HE BKIIIOYAIOT, & OTACISIIOT
JUCTOM C HaaNmuChio B meHTpe nponucHbiMU OykBamu «[IPUJIOXKEHU A». Kaxnoe npumoxe-
HUE JO0DKHO UMETh 0003HaYCHUE B MPaBOM BepxHeM yriy. [locne cnoBa «lIpunoxxenue» crnemy-
eT OykBa, 0003Hauaroas ero MmocienoBaTeNIbHOCTh, Hanpumep, «llpunoxenue Ay». [Ipunoxe-
HUsl 0003HAYAIOT 3aryiaBHBIMH, OyKBaMH pycckoro andasuta, HauMHas C A, 3a UCKIIIOUCHUEM
oyks E, 3, i, 0,4, b, b, b. JomyckaeTcsi 0003HAYCHHUE TPHIIOKEHNN OyKBaMH JTJaTHHCKOTO all-
dasura, 3a uckirouenrueMm OykB I u O. B ciyuae momHOro HCmonb30BaHust OYKB pycCKOTO U Jia-
TUHCKOTO aj¢aBUTOB JOIycKaeTcs 0003HA4aTh NMpUIOkKeHHs apadckumu nudpamu. [Ipunoxe-
HUE JIOJDKHO UMETh 3aroJ0BOK, KOTOPBIN 3alKCHIBAIOT CHMMETPUYHO OTHOCUTEILHO TEKCTa HIIU
WJUTIOCTPAILMH C TPOMTUCHON OYKBBI OTJIEIBHON CTPOKOIA.

1.3. CtpykTtypa rpaduyueckoro Mmatepuaia

I'paduueckyro yacTb KypcoBOTO ITPOEKTA CIEAYET BBIIOIHATH Ha IBYX JMcTax (hopmaTa Al
(594x841 mm) ¢ momorsio rpaduueckoro peaakropa KOMITAC-3D B cootrBeTcTBUH ¢ Tpebo-
BanusMu ECKJl u ECT/. I'papuueckuii MmaTepran KypcoBOro MmpoeKkTa COCTOUT U3 CIEAYIOIINX
3JIEMEHTOB:

1. PemoHTHBIH uepTex netanu — 1 muct, popmar A2;

2. Cxema TeXHOJIOTHYECKOTOo Iporecca — 1 auct, popmar A2,

3. CO0pouHBIi 4epTEx MpoeKTHpyeMoro npucnocobienus — 1 muct, popmar A2;

4. Paboune yepTexu aeraneii mpucrnocobienus — 4 nucra, popmar A4 (10 cornacoBaHUIO
C MperoiaBaTeseM JOIMyCTUMO BbloJIHEHUE 3 THCTOB — A3, A4, A4)



2. PABPABOTKA TEXHOJIOI'MYECKOI'O ITPOLIECCA
BOCCTAHOBJIEHW A AETAJINA
2.1. KOHCTpYKTOPCKO-TEXHOJIIOTHYECKAsl XapaKTePUCTUKA ACTAIN U aHAIN3
yCIIOBUH ee paboThI

HcxonHbIMHA JaHHBIMU 7151 pa3pabOTKH TEXHOJOTHYECKOTO IMpoIecca BOCCTAHOBJICHUS
3JIEMEHTOB AETaJH SBJISIOTCS:

- BUJI ¥ MapKa MallMHbl Ha KOTOPOM yCTaHOBJIEHA JI€Talb;

- HAUMEHOBaHUE JIeTaNIU U 1ePeKTa;

- HOMEp JIeTaJIH M0 TEXHUYECKUM TPEOOBAHHSM (KATaJIOTy);

- MaTepual AeTalu,

- BEJIMYMHA TBEPAOCTH, KBAIUTET TOYHOCTH, IIEPOXOBATOCTh MOBEPXHOCTEH MOJUIEKa-

IIMX BOCCTAaHOBJICHHUIO;

- HOMUHAJIBHBIN pa3Mep BOCCTaHABIMBAEMON IOBEPXHOCTHU U NMPEEIIbHbIE OTKIOHEHUS;

- JOILYCTUMBIN U MPEJEIIbHBIN pa3MepHI;

- BUJI TEPMUYECKOM 00pabOTKU JeTallu IPUMEHSEMBbIH NPU €€ U3TOTOBJICHUU.

PykoBozCTBYsICh TEXHUYECKMMHU TPEOOBAHUSAMU HA KalUTAIbHBIM PEMOHT U ONHMPAsICh HA
KOHCTPYKIHIO COOTBETCTBYIOIIEH MaIIMHbI YCTAHABIMBAIOT COOPOYHYIO €IMHUILY B COCTaBE KO-
TOpOH (PYHKIIMOHUPYET 3a/laHHasl 1eTallb, Ha3HAUCHHE JIeTald B MEXaHU3ME U AJIEMEHTHI COIps-
JKEHHbIE C HEMl. B pacueTHO-TIOSCHUTENBHOMN 3alIUCKE IPUBOJAT MIOJIyYEHHBIE CBEICHUS O JeTalll
U BbIYEPUUBAIOT ee 3cKu3. Ha scku3e neranu ykasblBalOT yCTpaHseMbI Ae(eKT, HOMUHAIbHBIN
pa3Mep BOCCTaHABIMBAEMOM MOBEPXHOCTU C IPEACIbHBIMU OTKIOHEHUSIMH, IIEPOXOBATOCTb, a
TaKXe rabapuTHbIE pa3Mepsbl.

2.1.1. XapakrepucTruka MaTepuaia AeTalu
K OCHOBHBIM XapaKTepHCTHKAM MaTepuaia aHAIM3HPYEMOH JIeTald OTHOCST: Ha3Hade-
HUE; XUMHUYECKUN COCTaB; MEXaHUYECKUE U TEXHOJIOrHMueckue cBoiricTtBa. CBOWCTBAa U XUMUYE-
CKHI COCTaB MaTepHalia JACTaTl OKa3bIBAIOT BIMSHUE HA BEIOOP CITOCO0Oa HAHECEHUS TTOKPBITUS U
€ro ONTUMAJIFHBIN COCTaB. 3HAYCHHs XapaKTEPUCTUK MaTepHalia JeTald BEIOMPAIOT U3 CIIPaBOY-
HOW nuTepatypsl [7, 8] u ohopmisitoT B TabauuHoM dhopme (cMm tadm. 2.1 2.3).

Tabmuna 2.1 — Xumuueckuii cocras ctainu 45 TOCT 1050-88, %

C Si Mn Cr Cu Ni P S
0.42-0.50 | 0.17-0.37 | 0.50-0.80 Hef;’gee <0.3 <0.3 <0.035 <0.040

Tabmuna 2.2 — Mexanndeckne cBoiicTBa 00pasios nuamerpom 20 mm u3 cramu 45 T'OCT 1050-
88 (mocne HopMaIHU3aIvm)

HB
or, MIla o5, MIla 3, % v,% an +, Jhx/cM? nocniaomcn—
He Ooee
360 610 16 40 50 197
[IpuMeuanue: ' HocIe 3aKalKK U OTIYCKA.
Tabmuna 2.3 — TexHomoruyeckue cBoicTra cranu 45 [7]
Temmeparypa | IlpokammBae- | Ckion-
KoBKH, °C MOCTb, MM HocTh K | Crio-
’ OGpabarbiBa-
OTITYCK- | COOBI d10KeHOUYB-
OKOH N CBapuBaemMoCTh €MOCTh
B Mac- | HOH | cBap- CTBUTEJIBHOCTh
Havana| d4a- | B BOJE pe3anuem
Je  |XpYIKO-| KH
HUS
CTH
1250 | 750 | 15-25 | 6-12 He |PJIC u|tpynHocBapu- |MasohaokeHO Kv=1.0
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ckionHa| KTC [Baemasi, He0O0-|4yBCTBUTEIbHA
XOJIUMBI  TI0/I0-
rpeB u Toce-
aywoomas — Tep-
Moo00OpaboTKa

2.1.2. Ananu3 ycinoBuil paboThI AeTanu

XapakTtepusys yciaoBHs pabOThl AeTaal HEOOXOIUMO OTMETUThH JCWCTBYIOIIME CHIIBI,
OCOOEHHOCTH MX W3MEHEHUS M0 BEJIMYMHE U BO BPEMEHH, IPUBECTU CBEJICHUSI O CKOPOCTHOM U
TEMIIEPATYPHOM pexumax, paboueil cpesie, BUJAE TPEHUS U CMa3KH aHAU3UPYEMOIl MMOBEPXHO-
CTH, CMa30YHOM MaTrepuaje. a TakKe yKa3aTh BEAYIIUN U COMYTCTBYIOLIME BU/Ibl U3HAIIMBAHUS.
B 3akimtounTenbHO yacTu aHanu3a TpedyeTcs MepeurciInuTh MOCIeACTBHS U3HOCA U YKa3aTh Be-
JUYUHBI MPEACIBHOTO U IOMYCTUMOTO U3HOCOB.

2.2. Be10op panoHaIbHOTO crioco0a BOCCTAHOBJICHUS IETaIIN

PanmonansubeiM ciocobom yctpaneHus nedekra, ciaelyeT CUuTaTh, TEXHHYECKH 000CHO-
BaHHBIM ¥ SKOHOMHYECKH IIeJIecoo0pa3Hblii criocod. [Ipu BeIOOpE panmoHaibHOTO criocoda Boc-
CTaHOBJICHUS MCIIONB3YIOT TEXHOJIOTHUECKUN KpuTepuil (kpurepuii mpumeHuMoctr). OH Xapak-
TEepU3YeT MPUHIUITNATIBEHYI0 BO3MOKHOCTh IPUMEHEHUSI HECKOIBKUX CITOCOOOB BOCCTAHOBJICHUS
C Y4€TOM KOHCTPYKTHBHO-TEXHHYECKUX OCOOCHHOCTEH JeTanu — marepuaiia, reOMeTpUYecKOn
dbopMbl U pazMepoB, TpeOyeMOl TBEPIOCTH, BEIWYMHBI M3HOCA. YCIOBUH paboThl. Bmecte ¢
STUM TIPU BBIOOpE PAlMOHAIBHOTO CHOC00a MO KPUTEPUIO MPUMEHUMOCTH CPAaBHUBAIOT TEXHO-
JIOTUYECKYIO0 HACJICJICTBEHHOCTh aHAIM3UPYEMBIX CIOCO00B. TEXHOJOTUYECKUI KpHUTEPH HE
MMeEET KOJMYECTBEHHOM OLIEHKU U HOCUT ONUCATENbHBIN XapaKkTep.

Mertonuka BbIOOpa palMOHAJIBHOTO CHOCO0Aa BOCCTAHOBJEHHUS IO TEXHOJOTHYECKOMY
KPUTEPUIO CBOJUTCS K CIEAYIOIIEMY:

a) Ha OCHOBAHWU JIUTEPATYPHBIX JAHHBIX C YY€TOM KOHCTPYKTHBHO-TEXHUYECKHUX OCO-
OCHHOCTEH JeTanu, yCTaHaBIUBAIOT TPU — MATH CIOCOO0B MPUMEHSIEMBIX ISl YCTPaHEHHs 3a-
JaHHOTO Je(eKTa,;

0) B MOSICHUTENLHOM 3aMuCKe MPUBOIAT CYIIHOCTh, OCOOCHHOCTH NMPUMEHEHUs, JOCTO-
WHCTBA U HEJIOCTATKH BHIOPAHHBIX CIIOCOOOB;

B) [0 KXKJOMY M3 aHAJTU3UPYEMBIX CIIOCOOOB JIENAIOT BHIBOJBI O BOZMOKHOCTH UX IMPH-
MEHEHHUSI WJIA OTKJIOHCHHSI.

B pe3ynbraTe BpIOOpa T0KEH OCTATHCS TOIBKO OJUH CIIOCO0 BOCCTAHOBJICHHMS.

2.3. Pa3zpaboTka TEXHOJOTHH yCTpaHEeHus edeKra

[TpoexTrpoBaHNE TEXHOJIOTHYECKOTO TPOIIEcca YCTpaHeHHS JeeKTa JAEeTaTd BBITIOIHS-
IOT B CJIEIYIOIIEM MOPSIKE:

a) Ha3HAYUTh MapuIpyT (TIOCIE0BATEIIFHOCTD) BHITOIHEHHS OTIEPAIAN TEXHOIOTHUECKO-
ro npolecca;

0) BBIOpATh TEXHOJOTHUYECKIE MAaTEPHAITBI [T HAHECEHHSI TOKPBITHIA;

B) ONpEAEINTh MapaMeTpbl peKUMOB 00paOOTKHU M HOPMBI BPEMEHHU JJIsl KaXK10i onepa-
LHH;

r') BBIOpaTh 000pyA0BaHUE, TPUCIIOCOOICHNS, MHCTPYMEHTHI,

1) OTIHCATh KKIYIO ONEPANNI0 U 0QOPMHUTH TEXHOJIOTHIECKYIO IOKYMEHTAIIHIO.

2.3.1. HaznaueHnue MapuipyTa BEITIOJTHEHUS OTIepaIlHid
[Tpu cocraBieHUM MapuIpyTa yCTpaHEHHUs jAedekra aeTanu, CIeayeT MpHIEpKUBATbCs
CJIEAYIOIEH MOCIEeI0BATEIbHOCTH BBIIIOJIHEHUS OIepaliHii:
1) ouwncTka u Moiika;
2) nedexranus,
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3) moAroToBHTENBHBIC ONepanuy (MpaBKa, IpeABapUTEIIbHAS MEXaHHuecKkas 00padoTKa,
HarpeB JIeTajn);

4) HaHeceHHWE NOKPBITHs (HAIUIaBKa, HANBUICHUE, HAIICKAHUE | T.I1.), KPEIUICHHE JIOTIOJI-
HUTEJIbHON PEMOHTHOM JeTalli WM IJIacTUYecKoe 1e(hOpMUPOBAHUE;

5) B ciydae HEOOXOJMMOCTH, JIONOJHHUTEIBLHOE YIPOYHCHUE (3aKajKa, XUMHUKO-
TepMuYeckas o0paboTKa, MOBEPXHOCTHOE IJIaCTUYECKOe 1e(hOPMUPOBAHUE);

6) (uHUIIHBIC ONIEPALMU MEXaHUYECKON 00pabOTKH;

7) TeXHHYECKUIl KOHTPOJIb.

OO0s3aTeNnbHBIM YCIOBUEM HA3HAYEHMS IOCJIEN0BATEIbHOCTH ONEpaluii TEXHOJIOTHYe-
CKOro Ipolecca sBIsSeTCs TO, YTO Kaxaas IOCIeNylolias oIepalus HEe CHUXKAET KadecTBa
MPEAbITYILIEH.

C wenpio MOBBIIEHUS KA4eCTBA MOKPBITUI U KyJIbTYypbl PEMOHTHOI'O IPOU3BOACTBA JE-
TaJId Pa300paHHON MAIIMHBI MOABEPIral0T OYUCTKE U MoiKe. OUUIICHHYIO JIeTalb HANPaBIISIOT
Ha AedekTaiuio, B polecce KOTOPOil, B IEPBYIO OUEPE/lb BBIABIIAIOT BHEIIHUE 1€(EKThl — Tpe-
IIMHBI, CKOJIBbI, IUIACTUYECKHE NedopMalliy, a 3aTeM ONPEIEIAIOT BEIUYMHY M3HOCAa pabounx
IOBEPXHOCTEH, KOHTPOJIUPYIOT MPABUIBHOCTh F€OMETPUYECKON (OPMBI U B3aUMHOTO PACIIOJIO-
JKEHUS MOBEpXHOCTeW. s netanell mepenaroliux 3HAUUTENbHBIE KPYTSIIHE MOMEHTHI U BOC-
IPUHUMAIOIMX 3HAKOIEPEMEHHbIE Harpy3ku (KOJEHYaTble U TOPCHOHHBIC BaJibl, IPYKUHBI U
peccopbl) 00s3aTeNbHO MPOBOAMUTCS A€(HEKTOCKONUS C LEIbI0 OOHApYyXeHUs TpeumH. Ecim
TPELIMHbI NPEBBILAIOT JONYCTHUMbIE 3HAUEHHUS, TO NETaJM Kak MpaBHJIO BbIOpaKoOBbIBalOT. B
Clly4ae MPEBBILIEHUS I0IyCTUMOr0 3HAUE€HNS N3HOCA JIeTallb HAIllPaBJISIIOT HA BOCCTAHOBJICHUE.

[Tpyu HEepaBHOMEPHOM IO CEUEHHIO JETAJIM W3HOCE €€ MOJBEpraroT MeXaHH4ecKoil oOpa-
00TKe Al BBIPAaBHUBAHUS T'€OMETPUYECKON (GOpPMBI M co3qaHHus TPeOyeMOH IIepOXOBATOCTH.
BakHbIM 3TanoM npu BOCCTAHOBJIEHUU JETATIM ONPEICIAIOUIMM €€ KauecTBO SBISETCS MOATO-
TOBKa IMOBEPXHOCTH TIepe]l HAHECEHHEM TOKPBITHS. Tak, HampuMep MOATOTOBKA IMTOBEPXHOCTH
[I0]] HAIJIaBKY 3aKJIFOYAETCs B OUMCTKE OT MPOJYKTOB M3HOCA U KOppo3uu. OuucTKa NpOBOAUTCS
abpa3uBHBIM HHCTPYMEHTOM, METAUNTMYECKUMH HIETKAMU WM XUMHUYECKUM criocoooM. [ToBepx-
HOCTH HE IOJyIeXall[ie HalulaBKe B MPOLECCEe BOCCTAHOBIEHUS (OTBEPCTHS, KaHABKH, IIMOHOY-
HbI€ Ta3bl, IPOTOYKHU) 3aIUIIAIOT C IOMOIIBIO MEAHBIX, TPAUTOBBIX 3arNIyIIEK, CAMOTBEPACIO-
IIMX MacT, acbecTa, BOJHBIX SMYJIbCUM KaOJIMHA, MpaMopa U T.II.

Jnist ipeoTBpaIeH st TOPSYUX M XOJIOMHBIX TPEIIMH Tepes] AyroBOi HaIIaBKOM jeTa-
Jei 001aaomyX MOHMKEHHON cBapuBaeMocCThio (conepxkanue C>45%) peKoMeH1yeTcs: BBECTH
OTIepaITUIO MPEABAPUTEIHHOTO TTOJOTPEBA JIETATH B IIEJIOM WJIM MecTa HaruiaBku g0 T= 250-350
°C.

[Tepen HaHeceHMEM ra3oTepMHUYECKHX MOKPBITHH (ra3oruiaMeHHoe, IMJIa3MEHHOE, JETO-
HAI[MOHHOE HambLJICHHE, IEKTPOAYrOBas METauIM3alysl) /sl NOBBILIEHHUS] POYHOCTH CIIeTie-
HUSI TIOKPBITHSI C OCHOBHBIM MaTE€pHaJIOM — a/Ir€3MOHHON MIPOYHOCTH, KPOME OUHUCTKU U 00€3KU-
pYBaHUs, TIPOBOJIUTCA ApoOecTpyitHas 00padoTka (WM Hape3alT «pBaHYIO» pe3b0y), mpeaBa-
pPUTEIbHBIN MoAorpeB HambuigseMoil nmoBepxHocTH 10 T= 150-200 °C, a B HEKOTOPBIX CiIydasx
HAHOCAT IMOJICTION CIeUaIbHOTO MaTepuaia.

Oco0eHHO TIIATeNbHON MOATOTOBKU MOBEPXHOCTHU IE€pe]] HAHECEHUEM MOKPHITUS Tpely-
10T TaJIbBAHUYECKHE U XUMUYECKUE CIIOCOOBI — XpOMUPOBAHUE, KEJIEe3HEHHE, HUKEIUPOBAaHUE U
T.11. [ToaToMy Hapsay ¢ MexaHndeckoit o0pabdoTkoit 10 Ra = 0,63-1,25 MxMm, TIIaTeabHBIM 00€3-
KHpPUBAHHEM H TIPOMBIBKOI B TIPOTOYHOW BOJIE, BHIMOIHSIOT JIETKOE TPABJICHHUE IS aKTUBAITUU
MOBEPXHOCTH M yJIAJIEHUS] TOHKUX OKCHJIHBIX IJICHOK.

[Tocne HaHeceHUs1 MOKPBITHS €ro0 Ka4yecTBO KOHTPOJIUPYIOT, U B Cydae HEOOXOIMMOCTH
MOBBIIIEHUS CITY)XEOHBIX CBOMCTB, OCYLIECTBISIOT TEPMUYECKYIO HIIM XUMHKO-TEPMUYECKYIO
o0OpaboTku. Ha 3aBepiiaromiem 3Tarne BOCCTAHOBIJICHHUS JI€TalM, €€ MOABEPraloT MeXaHW4YeCKOn
00paboTKe I MOIy4YeHUs] HOMUHAJIBHOTO pa3Mepa U TpeOyeMoil epoXoBaTOCTH, a 3aTeM TeX-
HUYECKOMY KOHTPOJIIO.
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2.3.2. BbIOOp TEXHOJIOTMYECKMX MaT€PHAJIOB Il BOCCTAHOBJICHUS JAETaIN

N3HOCOCTOMKOCTh M 1OJTOBEYHOCTh BOCCTAHOBJIEHHOM NETaIN ONPEAEISIOTCS I1aBHBIM
00pa3oM COCTaBOM M CTPYKTYPOH MOKpPHITHA. BBIOOp cocTaBa MaTepuasa MOKPBITUS 3aBUCUT OT
yCIOBUH pabOThI JETaIM U BEAYIIEro BUJa U3HamMBaHua. Kpome Toro, He0OX0IMMO yUUTHIBATh
TEXHOJIOTUYHOCTH OYIYIIETO MOKPHITHS MPH MEXaHMYECKOW 00paboTKe U SKOHOMUYECKHE TTOKa-
3aTesid. DNEeKTPOJHbIE MaTepUaibl U (QIIOC BEIOMPAIOT B 3aBUCUMOCTH OT BEJIMYMHBI U3HOCA, Ma-
TepHaja BOCCTAHABIMBAEMON JIETAIM U TEXHUUECKUX TPEOOBaHUM K MOKPBITHIO.

JUis py4HO# AyroBOi HaIUIaBKM JieTajlell MalllMH MCIIOJIb3YIOT OKPBITHIE 3JEKTPOJIbI U3-
rotoBiieHHbie 1o 'OCT 10051-75 (cm. Tadin. 2.4). CtanmapT nperycMaTpuBaeT CIACTYIOLUIHN PsiJ
JIMAMETPOB 3JIEKTPOJIOB, ONPENEIIEMbIX AUaMETpoM cTepxkHs, mm: 1,6; 2,0; 2,5; 3,0; 4,0; 5,0;
6,0; 8,0; 10,0; 12,0. B coorBerctBum ¢ I'OCT 9466-75 Ha >THKETKaX U YHAKOBKE 3JIEKTPOIOB,
JIOJDKHO OBITh YKa3aHO MX YCIOBHOe oOo3HaueHue. IIpumep yciaoBHOro 0003HauYeHUs 3IEKTPO-
noB tumna 2-11I'3 TOCT 10051-75, mapku O3H-300Y, nuamerpom 4,0 MM, 11l HaIJIaBKU TO-
BEPXHOCTHBIX CJI0EB ¢ 0cOObIMU cBoiicTBaMu H, ¢ ToscThiM nmokpbiTHEM /. ¢ yCTaHOBIEHHOM 1O
I'OCT 10051-75 rpynnoii UHAEKCOB, YKa3bIBAIOIINUX XapaKTEPUCTHUKU HAILIABIEHHOTO METala,
300/33-1. ¢ OCHOBHBIM MOKPHITHEM b, [UIsi HAIUTAaBKM B HUKHEM IIOJIOXKEHHUU 4 Ha IMOCTOSHHOM
TOoKe 00patHoi nosisipHOcTH (0)

5-11I'3-03H —-300V -4,0- HJ
E-300/33-1- 540
3neck B 3HaMeHarene OykBa «E» o0Oo3Hauaer anekTpoa, uHiekc «300» yka3blBaeT CPEAHIOIO
TBEPJIOCTh HAIUIABJIEHHOIO MeTayuia o Bukkepcy, a mHaekc «33» crpaBa OT KOCOH 4YepThl —
TBepaocTh o Poksenny. MHaeke «1» ykasplBaeT, YTO TBEPAOCTh HAIJIAaBJIEHHOTO MeTajuia odec-
neyuBaeTcs 6e3 TepMuYecKoi 00pabOTKU MOCIE HAallJIaBKU.

Ha xaprax 3CKM30B, MapUIpYTHBIX M OMNEPAIMOHHBIX KapTaxX, PEMOHTHBIX YepTekKax U
JPYroil TeXHOJIOTMYECKOH TOKyMEHTAllMH, YCIOBHOE 0003HAYEHHE JIEKTPOAOB JOJKHO COCTO-
ATh U3 MapKH, AuaMeTpa U 0003HAaYeHHs CTaHAAapTa YCTAHABIMBAIOLIETO 3THU CaMble IMpaBUIIA.
Hanpumep: Onekrpoast O3H-300Y — 4,0 — 1 TOCT 9466-75

I'OCT9466—75,1'0CT10051—-75.

Tabnuma 2.4 — Mapku u 001acTé IPUMEHEHUS AJIEKTPOJIOB TSl pYyYHOH JTyroBOil HAIJIaBKU
MMOBEPXHOCTHBIX c10eB ¢ 0co0biMu cBoicTBamu 'OCT 10051-75

TBepaocTh
nocie
HATUTaBKU
Tunel 21€KTpOIOB Mapxku O6nacTh NpUMEHEHUs 6e3 Tepmu-
YecKoi 00-
paboTKu,
HRC
1 2 3 4
3-10172 O3H-250Y HannaBka nmeraneit, paboTtaronimx B 20-28
2-11173 O3H-300Y YCIIOBHUSIX WHTEHCHUBHBIX YIapHBIX 28-35
2-12T4 O3H-350Y Harpy3ok (oceii, BaJlOB, aBTOCIIe- 35-40
2-15T'5 O3H-400Y MOK, JKEJIE3HOJOPOKHBIX KpPECTO- 40-44
9-30I2XM HP-70 BUH. PEJIbCOB U JIp.) 50-57
9-65X11H3 OMI'-H HamnaBka M3HOIIEHHBIX JeTajled U3 40-48
2-65X25I'13H3 [MHWUH-4 BBICOKOMAapraHLOBUCTBIX  CTaJlel 23-35
tunoB ['13 u ['3J1
9-95X7T'5C 12AH/JINBT HannaBka nmeraneid. paboTaronmx B 25-33
3-30X5B212CM TK3-H YCIIOBUSIX HMHTEHCHUBHBIX YAApHBIX 50-60
Harpy3okK ¢ abpa3uBHBIM M3HAIINBA-
HUEM
9-80X4C 13KH/JIUBT HannaBka nmeraneid, paboTtaronmx B 25-32
D-320X23C2I'TP T-620 YCIIOBHSIX TTPEUMYIIECTBEHHO abpa- 55-62
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2-320X25C2I'P T-590 3UBHOT'O M3HALITUBAHUS 57-63
2-350X26I2P2CT | X-5 58-63
9-300X28H4C4 C-1 HamnaBka nmeraneii, paboraromux B 48-54
3-225X10I'10C [MH-11 YCJIOBUAX HMHTEHCUBHOTO aOpa3uB- 40-50
2-110X14B13d2 BCH-6 HOTO W3HAIIMBAHHUSA C YyJIapHBIMHU 50-55
2-175B8X6CT 1TH-16 Harpy3Kamu 52-57

JlJis MeXaHU3MPOBAaHHOW M aBTOMATHYECKOHN HAIUIaBKU TOJ (PIIFOCOM, MPUMEHSIIOT CBa-
POUYHYIO M HAIUIaBOYHYIO IIPOBOJIOKY CIUIOIIHOTO CEYEHMS, IOPOLIKOBYIO IPOBOJIOKY, XOJIOJHO-
KaTaHHYIO U TIOPOLIKOBYIO 3JIEKTPOIHYIO JIEHTHI.

CranbHas cBapouHas npoBosioka mapku «C» ['OCT 2246-70 npumeHsieTcs sl BOCCTa-
HOBJICHHUSI Pa3MEPOB JI€Tallel, HAIUIABKU MATKOIO MOJCIIOSN Mepe] HAHECEHUEM M3HOCOCTOMKOro
MOKPBITHS, aHTUKOPPO3UOHHOW HAIUIABKU, MPUBAPUBAHUS JTONOJIHUTEIBHBIX PEMOHTHBIX 3Jie-
MeHTOB. CTaHIApTOM MPEIyCMOTPEHBI CEMBJECAT MSATh MApOK MPOBOJIOKK auamerpom 0,3-12
mM. Haubornbiee pacnpocTpaHeHue Mpu BOCCTAHOBJICHUH Pa3MEpOB JIeTalei MalluH MOTYy4IUIn
YIJIepoIMcThie W JierupoBanHble npoBosioku: CB-08A, CB-08['A, Cs-08I'C, CB-0812C, Cs-
18XT'C, Ce-15I'CTIOLIA, CB-20X13, CB-10I"2, CB-08I'CMT, CB-12I"C.

[Ipumep ycnoBHOro 00603HaueHusi CBapO4YHOM MmpoBosoku Mapku CB-08A, nuamerpom 3
MM, C HEOMEAHEHHOM MOBEPXHOCTHIO:

[TpoBomnoka 3 CB-08A I'OCT 2246-70.

[IpoBonoka cranbHas HamiaBouyHas mapku «Hm» 'OCT10543-82 usroraBinuBaercs aua-
metpoM 0,3-8,0 mm. TBepiocTh HamIaBIEHHOIO METajla U Ha3HaueHue rnpoBoioku «Hm» npen-
cTaBiieHbl B Tabnuie 6.4. [Ipumep yciaoBHOro 0003HaYeHHs TPOBOJIOKH HAIUIABOYHOM W3 CTalU
30XI'CA nuamerpom 3 mm:

[TpoBonoka 3 Ho-30XT'CA I'OCT 10543-82.

Hapsiny ¢ nposonokoit «C» n «Hm», B IpakTHKe HAIUIABOYHBIX paOOT Halllja IpUMEHe-
HUE CTaJlbHas yriaepoaucras npyxuHHas nposonoka ['OCT 9389-75. Crannmapt npegycmaTpu-
BaeT M3rOTOBJICHHUE MPOBOJOKH JuamerpoMm 0,14-8,0 MM, Tpex mapok A, b, B, kmaccos — 1, 2,
2A, 3 oTIMYarOIIUXCs MEXaHMYeCKUMH cBoiicTBamu. IIpoBosoka kiaccoB 1, 2, 3 u3roraBinuBa-
€TCsl HOPMAJIbHOW Y TIOBBIIIEHHONW TOYHOCTH, Kjlacca 2A — MOBBIIIEHHOW TOYHOCTH.

Tabmuna 2.5 — XapakTeprcTuKa CTaJbHON HAIUTABOYHOM MTPOBOJIOKH CILUIOIIHOTO Ceve-
nus [OCT10543-82

TBepaocTh [TpumepHoe Ha3HAUEHUE
Mapxka npoBOJIOKH N
HaIlJIaBJICHHOTO MeTalia HaIIaBJISIEMbIX H3JCITHIA
1 2 3
Hm-25 HB 160-220 Ocu, WIAHIEH, Balbl
Hm-30 HB 160-220 Ocu, MIUHASIN, Babl
Hm-35 HB 160-220 Ocu, WIAHIEH, Balbl
Hn-40 HB 170-230 Ocu, MIUHASIN, Bab
Hm-45 HB 170-230 Ocu, MIMAHACTH, BaJIbI
H1-50 HB 180-240 HartspkHbIe Koeca, CKaThl Te-
JICKKH, OTIOPHBIC POJTUKU
Hn-65 HB 220-300 OnopHbBIC POIUKH. OCH
H-80 HB 260-340 Konenuatsie Bajbl, KpeCTOBU-
HBI KapJIaHOB
H-40T HB 180-240 J?;H, IITUH/IETH, POJUKH, Ba-
Hi-50T 1B 200-270 HatsxHOE KOMeco, onopHbIe
POJIMKH T'YCEHUYHBIX MaIVH,
Hn-65I" HB 230-310 KpaHnoBsle koneca, ocu onop-
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HBIX POJINKOB

OO0XUMHBIE TPOKATHBIE BaJl-

Hn-30XI'CA HB 220-300
KH, KpaHOBBIE KOJIeca
Hu-30X5 HRC 37-42 IIpokaTHbIe BalIKu COPTOIPO-
KaTHBIX CTAHKOB
H-40X3T2M® HRC 38-44 I[eTaJII/I, HUCIIBITBIBAIOIINEC

ylapbl U abpa3uBHbIN H3HOC

Jletanu MamuH paboTaromux
C IMHAMUYECKUMHU Harpy3Ka-
Hn- 40X2I2M HRC 54-56 niocne 3akajiku MH — KOJIEHYATEIC BaJIbI, 1O-
BOPOTHBIE KYJIaKH, OCH OIOP-
HBIX KaTKOB

KoBounble u BeIpyOHBIE
IITaMITBI

ropsiyeii MTaMIIOBKH, BaJIKH
KOBOYHBIX MaIlIiH

Hn-50XHM HRC 40-50

[InuneBble Bajbl. KOJIEHYATHIE
Hi-50XDA HRC 43-50 BaJIbl JIBUTaTeNei BHYTpEHHE-
I'0 CrOpPaHHs

Banuk TpyOGornpokaTHbIX U
COPTOIPOKATHBIX CTAHOB, 00-
KMMHBIE IPOKAaTHBIE BAJIKH,
HITaMIIbl TOpsYEH IITaMIOBKU

Hn-50X6DMC HRC 42-48

[TnyHXepbl ruAPOIPECCOB.
Hmn-30X13 HRC 38-45 WKW KOJIEHYATHIX BAJIOB,
IITAMIIBI

Jlonactu ruapoTypOuH, rped-
Ho-30X10I'10T HB 200-220 HBIE BaJIbl MOPCKUX CYZIOB,
rpeOHbIE BUHTHI

OnopHbIe POTUKU TPAKTOPOB
Hm-40X13 HRC 45-52 Y DKCKaBaTopoB. [leranu
TPAHCIIOPTEPOB

2KenesHoaopoKHbIE KPECTO-
Ho-T'13A HB 220-280 BUHBI, IIEKU APOOUIIOK, 3yObs
KOBIIIEH

Brixomnnbie kianaHbsl aBTO-

Hn-X20H80T HB 180-220 .
MOOMJIBHBIX JIBUraTesen

B cootBerctBuu ¢ I'OCT 9389-75 cranpHas yriiepoaucTasi mpy>KMHHAas TPOBOJIOKA U3TO-
TaBJIMBAETCS U3 YIJIEPOAMCTHIX KaUeCTBEHHBIX KOHCTPYKIIMOHHBIX craneit 50, 55, 60, 65, 70, 75,
80, 85 T'OCT 1050-88, peccopHO-NPYKUHHBIX YIJIEPOAUCTBIX M JIETUPOBAHHBIX cTaneil 601,
65I', 70", 55C2A, 60C2A. 70C3A, 55XTP, S0XDA, S0XI'PA I'OCT 14959-79, a Takke Heme-
TUPOBAHHBIX MHCTPYMEHTAIBHBIX cTanet Y7, Y7A, V8, V8A, YIA, V10A, V11A, YV12A, V13A
['OCT1435-90. XuMudeckuil cOCTaB yKa3aHHBIX CTaJell MPHUBEIEH B CIPABOYHOU JUTEpaType
[7,9].

Kpome 3tux craneir 1uist U3rotoBieHus npykuHHOM npoBosioku o I'OCT 9389-75 wuc-
nonb3yroT ctanmu KT-2 n 3K-7 xumuueckuit coctaB KOTOPHIX yKa3aH B Tabiwmie 2.6.
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Tabnuua 2.6 — XuMHU4ecKkuil cocTaB cTayieil Juist IPY>KUHHOW MPOBOJIOKH

Mapka

XHUMHUYECKHH cocTaB, %

cTanu C Mn Si S | P |_cr | Ni | cu
He Goiee
0,86- 0,17-
KT-2 0,02 0,2-0,4 0.37 0,02 0,02 0,05 0,05 0,1
0,68- 0,17-
3K-7 0.76 0,5-0,8 0.37 0,03 0,02 0,05 0,05 0,04

[Tpumep ycimoBHOTO 0003HAUEHUsI MPOBOJOKU Mapku b, 3 kiacca, HOpMabHON TOYHO-
CTU, TuameTpom 2,0 MM:

[TpoBonoka b—3-2 I'OCT 9389-75.

ITopomikoBast HarutaBouHas mposojioka IITT-Ho 'OCT 26101-84 (cm. Tabn. 2.7) mo3so-
JSIET MOJYYHUTh MOKPBITUE MPAKTUYECKHU JII000TO 3aaHHOTO cocTaBa. OHA MpeCTaBiIseT cOO0M
TOHKOCTEHHYIO METAJUIMYECKYI0 00O0JIOUKY 3allOJIHEHHYIO JIETHPYIOMIMMH U IIIAaKO0Opa3yroIiu-
MU MTOPOIIKaMH, CTAOMIH3aTOPaMH JYTH M PACKHUCISIONUMU KOMIIOHEHTaMU. B cOOTBeTCTBHH C
I'OCT 26101-84 nopolKOBYIO HPOBOJOKY HM3rOTaBIMBAIOT CIEAYIOIIUX AUAMETPoOB, MM: 2,0;
2,2; 2,6; 2,8; 3,0; 3,2; 3,6; 4,0; 5,0; 6,0; 8,0. XuMu4ecKuii COCTaB HAILJIABJICHHOTO METaJljIa IPo-
sosokoit ITIT-Ho T'OCT 26101-84 npusenen B [10, 11, 12, 13].

[Ipumep ycioBHOro 0003Ha4YeHMsI MOPOILIKOBOM HamjaBO4HON mnpoBosioku mapku [II1-

Hn-30X512CM, TpyO4aToil CTBIKOBOM KOHCTPYKIIMU, CAMO3AIIUTHOM, THaMeTpoM 2,6 MM:
II1-Ho-30X5T2CM-T-C-2,6 T'OCT 26101-84.

Tabmuna 2.7 — Mapku OpoIKOBOH HAIIABOYHOHN MPOBOJIOKU

TBepnoctb
Mapka npoBoJIOKH pa
HaIJIaBJICHHOI'0 MeTajlia
1 2

ITI1-Hn-200X12M

HRC»41,5-49,5

ITI1-Hn-200X12B®

HRC»41,5-49,5

ITI1-Hn-90T"13H4 HB160-240
ITI1-Hn-18X1I'M HB 280-380
[TI1-Hn-10X14T HRC»39,5-47,5
ITI1-Hn-18X1I' M HB 280-380

ITI1-Hn-30X512CM

HRC»49,5-57,0

ITI1-Hn-200X15CIT'PT

HRC»49,5-57,0

[TI1-Hn-30X41"2M

HRC»43,5-49,5

[TI1-Hn-25X50MC

HRC»41,5-51,5

ITIT-Hn-25X5OMCT

HRC»43,5-51,5

ITT1-Hn-30X4B2M2®C

HRC»47,5-52,5

ITI1-Ho-10X17H9CSI'T

HRC»29,0-35,5

II1-H-250X1068C2T

HRC» 51,5-59,0

ITI1-Ho-10X15H2T

HB 240-260

ITI1-Hn-30X2M2®H

HRC»43,5-51,5

IT11-Ho-200XT'P

HRC»41,5-49,5

ITI1-Hn-40X4I"2CMHT®

HRC»49,5-57,0

ITT1-Hr-100X4I2AP

HRC»45,5-55,0

ITI1-Hn-80X20P3T

HRC»5 59,0-63,0

IT1-H-150X15P3T2

HRC» 59,0-68,0

ITT1-H-350X1068T2

HRC»51,5-63,0

ITI1-Hn-35B9X3C®

HRC» 42,5-54,5

ITI1-Hn-45B9X3C®

HRC»42,5-54,5
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HB 220-280
HB 260-320
HRC»45,5-51,5
HRC»45,5-51,5
HRC»45,5-51,5

[TI1-Hn-14I'CT
ITI1-Ho-19TCT
ITI1-Hn-50X3CT
ITI1-Hn-35X6M?2
ITI1-Hn-12X12T'12CD

[IpumeHeHne 3IEKTPOJHON JIGHTHl BMECTO MPOBOJIOKU IMO3BOJISIET YMEHBIIUTH TITyOUHY
MPOIUIABJICHUS] OCHOBHOTO METaJlIa, MOBBICUTh CBAPOYHBIN TOK, YBETUYHUTH MUPHUHY (10 50 MM)
U TOJIIIMHY HAIJIABJICHHOTO BaJIMKa, a TaKXKE€ CHU3UTh KOPOOJEHHE W HaIUIbIBBI MeTaia. J{is
HATUTABKU MPUMEHSIOT XOJIOJHOKATaHbIC, IIOPOIIKOBBIC M CIICYCHHBIC AJICKTPOIHBIE JCHTHI. Ma-
TEpPHAJIOM XOJIOJHOKATAaHOW JICHTHI CIY)KaT KOHCTPYKLHUOHHBbIC, HHCTPYMEHTaJbHbIC, MPYKUH-
HBIC M HEPXKABEIOIINE CTAIM. Takyro JEHTY MPUMEHSIOT, KaK MPaBWIIO, MIPH HariaBke 1o (irto-
COM, M 3JIEKTPOLLIaKOBOM HariaBke. OHAKO XOJOJHOKATaHHAS AJIEKTPOJHAS JIEHTa HE MOJHO-
CTBIO YJIOBJIETBOPSICT TpeOOBaHMs K HAILJIaBKE, MOTOMY B HACTOSIIEE BpeMs Oojiee MIMPOKOE
NpYMEHEHHE Halllla [MOpoIIKoBas HartaBounas sienta [1JI-Ho 'OCT26467-85 (cm. Tabma. 2.8).
[TopoIIKOBEIE JICHTHI BBIITYCKAIOT JIBYX THIIOB: IBYX3aMKOBBIC — THIT A; OJHO3aMKOBBIC — THI b.
JIByX3aMKOBBI€ JIEHTBI IPOU3BOJAT MHUPUHON 18 1 TomumHoOM 3,8 MM, a OJTHO3aMKOBBIE, IIIUPHU-
uoit 10; 12; 16,5 u Tommuuoi 3,0; 3,8; 3,8 MMm.

[Ipumep ycnmoBHOro 0003HAaYEHHS MOPOILIKOBOM HaruiaBoyHoW JeHThl Mapku [1JI-Hn-
350X25H3C3 nByx3aMKOBOM KOHCTPYKIMH, YHUBEPCAIbHOMU:

[JI-Hn-350X25H3C3-A-Y I'OCT 26467-85.

VYcnoBHOe 0003HaUECHHE MapKU MOPOIIKOBOM JIGHTHI cocTouT u3 uHaekca [1JI (mopomrko-
Bas JeHTa) U Hn (HaraBounas). Crnenyromue 3a uHAekcoM Ho mudpsl yKka3blBalOT CPEAHION0
MacCCOBYIO JIOJIO yIJIepo/ia B HAIUIABJICHHOM METAJJIE B COTBIX JOJIAX mpoueHTa. [{udpsl cnemy-
folue 3a OyKBEeHHBIMH 0003HAUEHUSIMU XUMUYECKUX 3JIEMEHTOB, YKa3bIBAIOT CPEIHIOI Macco-
BYIO JIOJIFO dJIEMEHTa B TpoleHTax. OTcyTcTBUe MUGPHI 03HAYAET, UTO CPEIIHSSI MaccoBasi A0S
anemeHnTa He 6onee 1,5%. [Ipu cpenHeit MaccoBoil o€ B HAINIaBIEHHOM METaJlie KPEMHHUS JI0
0,8% u mapranma g0 1,0% Oykssl C u I He mpocTaBIstOTCS.

Tabmuna 2.8 — XuMU4eCKnii COCTaB HATUIABJICHHOTO METaJlla C MPUMEHEHUEM MTOPOITKOBON
JICHTBI

MaccoBast 107151 2JIEMEHTOB B HAaIUTaBJIeHHOM | TBepaocTh
metaiie, % HariaB- | TunudHbe
Mapka JieHTBI JEHHOTO | OOBEKTHI
C |[Mn| Si | Cr| Ni|Ti|Mo| npounx | Merauna, | HalIaBKH
HRC

1 2 | 3|4 5|16 |78 9 10 11
IIJI-Ho-10I2CT 0112010 - - 102 - - 20-26 Ocu, BaJIbl
[1JI-H- 0,15/ 201040 - [01]02] 2,0W; 28-36  |Ponmku
15X4B2M212COT 0.5V poJibras-
TOB, TOP-

MO3HbIE

IIKHBBI.
KaTKH, KO-
Jeca ryce-

HUYHBIX
TPaKTOpPOB

[JI-Ho-120X22P312CT | 1,2 | 2,0 | 1,0 [22,0| - | 1,0 3.0B 65-68 | eramu
paboraro-

mue B

YCIOBUSIX
aOpa3uBHO-

17




ro u3Ha-
[MIABaHUA
IDJI-Ho-300X25C3H212| 3,0 | 2,0 | 3,0 |25,0] 20| - - - 50-56 To xe
IJI-Hm-300X303THO | 3,013,011 1,0(30,0{ - |0,3| - 0,2Al 45-50 To xe
I1JI-Hi- 30(30|10(380| - (03] - 0,2Al; 50-54 To xe
400X38I'3PTCHO 0,9B
I[1JI-Ho- 45| - 120 1(20,0| - - 1 6,0| 7,0Nb; 55-62 Konyce! u
450X2067M6B2D 2.0W; YJaIy J10-
1.0v MEHHBIX
neueit
I1JI-Ho-500X40H40C2P | 5,0 | 1,0 | 2,0 |140,0{40,0| - - 0,2B 54-62 To xe
IJI-Ho-12X16H0C512T |0,12| 2,0 | 5,0 118,01 9,0| 0,2 | - - 27-34 | deramu
3an0pHOMN
apMaTypsbl
ITJI-H- 0,121 4,0|5,016,0/ 80| - |6,0| 1,0Nb 38-50 To xe
12X16H8M6C5T4b

Jlyis 321K Tl MeTasia CBApOYHON BaHHBI U €0 JIETUPOBAHUS MIPHU CBAPKE U HAIUIABKE MO
(IIF0COM HCTIONB3YIOT KepaMUYecKue, TUIaBJieHble (IItockl U (urrococecu. BRICOKOKpEeMHUCTRIE U
BbICOKOMapranmoBucTeie (irockl Mmapok AH-348A, OCII-45, AH-60 nau6Gosnee aeimieBbie U J0-
ctynHble. OHM PEKOMEHIYIOTCS JJIs CBApKHM M HAIlJIaBKU B COUYETAHUU C YIJIEPOJUCTHIMU U HU3-
KOJIETUPOBAHHBIMH 3JIEKTPOAHBIMU MaTepuaiamu. Hu3KkokpeMHHCThIE U Oe3MapraHIOBUCTHIE
¢dmocer AH-20 u AH-28 pexoMeHyroTCst UTsl HalIaBKU B COUYETaHUM C JISTUPOBAHHBIMH TIPOBO-
nokamu. Heiitpanbnbie ¢urocel, Takue kak 48-O®d-6 npuMeHSIOT B COYETAHUU C BBICOKOJIETHPO-
BaHHBIMHU ¥ HEP>KaBEIOLIMMH 3JIEKTPOTHBIMU MaTepuaiamu. Kepamudeckue (Giarocsl MpUMEHSIOT
B COYETAaHUU C HU3KOYTJIEPOAUCTHIMU MPOBOJIOKAMU. 3a CUET UMEIOIIUXCS B X cocTaBe (eppo-
CIUIAaBOB MOXKHO JIETUPOBATh HAIJIABJICHHBIN METaJlJI XpPOMOM, TUTAHOM, AIIOMUHHUEM U JIPYTUMHU
MeTayulaMHu. B Toxe BpeMs CTOMMOCTb HX IO CPaBHEHUIO C IUIABJIEHBIMHU (DIIIOCAMM BBIIIE, YTO
HE0oOXOUMO Y4YUTHIBATh IpU BbIOOpe MaTepuanoB. Haubosblee pacnpocTpaHEeHUE MOITYUUIU
kepamudeckue ¢arocst AHK-18, AHK-19, )KCH-1, AHK-30, AHK-3. Mapku u XxapakrepucTuka
¢urocoB npusenensl B [13, 14, 15].

[Tpy MexaHM3UPOBAHHOI HAIUIaBKE UCHOJIb3YIOT CIEAYIOIINE COCTaBbl (PIIFOCOCMECEH:

- AH-348A, 2,5% + rpadut + 2% deppoxpoma. Mcnonb3yroT B COYETaHUU C IIEKTPOI-
Holi mpoosiokoit Hio-80. Bmecto deppoxpoma MOKHO MCHONB30BaTh (peppomMaprasel] uin cra-
JIVHHAT;

- AHK-18 + AH-348A;

- AH-348A + uyryHHas cTpyxKa;

- cmecb AH-10 u AH-20 93% + amromunueBas nurarypa (80% Al + 20%Fe).

2.3.3. OnpeneneHue napaMeTpoB pexxuma 00paboTKH
¥ HOPM BpEMEHHU

TexXHOIOrMYECKUM PEXUMOM (PEeXKHMOM 00pabOTKH) HA3BIBAIOT COBOKYITHOCTh U3MEHE-
HUI TTapamMeTpoB TEXHOJIOTHYECKOTO TpoIiecca B ONpeIeIeHHOM HHTepBajie BpeMenn. K mapa-
METpaM TEXHOJIOTHYECKOT0 PEeXMUMa OTHOCATCS CKOPOCThb PE3aHus, Iojada, riyOuHa pe3aHus,
TeMIIepaTypa HarpeBa Win OXJIKACHUS, CKOPOCTh Ae(OPMHUPOBAHUS, TUAMETP DIIEKTPOAA, CHIIa
U pOJI CBAPOYHOI'0 TOKA, HANPSHKEHUE JTyTH, MOJI0KEHUEM I1IBa B IPOCTPAHCTBE, YUCIIO TPOXOJIOB
U IpYTHe XapaKTePUCTUKH OTIPEICISIONINE YCIOBHS 00paOOTKH JIeTalH.

[TapameTpsl pekuma JTyroBoi HAIUIaBKU LIMJIMHAPUYECKUX JIeTallell ONpenesnsioT B cie-
JIYIOILIEH MOCIIeI0BATEIbHOCTH:

a) BEIOMPAIOT AUaMETP JIEKTPOJHOTO MaTepuaa B 3aBUCMOCTH OT JHaMeTpa JAETalH.
JuameTp peranu, MM 50-60 70 80-100 6omree 100
Juametp anextpoja, MM 1,2-16 1,6-2,0 2 2-3
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0) ycTaHaBIUBAIOT 1O TabJ. 2.9 JOMYCTUMYIO TNIOTHOCTH TOKA

Ta6muua 2.9 — 3HaueHus JOMYCTUMOM MIOTHOCTH TOKa, A/MM?

JrnameTp 3JIeKTPOTHOM MPOBOJIOKH, MM

Bun mamnasku 5 3 i 5 5

ABTOMaTHYECKas 1O (DIFOCOM 65-200 | 45-90 |35-60 |30-50 |25-45

B) MpuHUMAaIOT Hanpspkenue nyru Uy = 36-40 B;
T') ONPEACIIAIOT CHITY TOKa o (popmyiie
m?
=—=]. 2.1
. (2.1)

rze d, — guamerp >1eKTposa (IIPOBOJIOKH), MM; j — JIOMYCTHMAas IIIOTHOCTh TOKa, A/MM?;
1) paCCUUTBIBAIOT CKOPOCTH [101AYH 3JIEKTPOIHON ITPOBOJIOKH

da l,
Vnpz —
md; p
rie oq — Ko duinueHT paciuiasienus, /A -c, (aq = 50400-57600); |, — Tok HamiaBku, A; d, —

JMaMeTp SIeKTPOIHOH IPOBONOKH, CM; P— IIIOTHOCThH METAIIIA dIEKTPOIHOM IPOBONOKH, I/CM°,
€) CKOPOCTh HaIUIaBKH

2.2)

v, F
v, = —"l’; =, (2.3)
un
r1e Vip— CKOPOCTh MOJAa4u MPOBOJIOKHU, M/C; Fy— MIIomaas nonepeyHoro CeYeHusl IeKTPOIHOM
TIPOBOJIOKH, MM?; Fyy — IJIOIIA/Ib HATIIABIEHHOTO BAJIUKA, MM,
[1no1maap HAaIIaBICHHOTO BAJIUKa
F=0-S-a, (2.4)
re O — 3a/laHHas TOJIIIMHA HAIUIaBICHHOTO CIIOS, MM; S — MIMPUHA BaIMKa; a — KOAPQHUIUEHT
YYUTHIBAIOUIMN OTKJIOHEHHE (PaKTHYECKOH IJIOMAAN CEUSHHUS HAIUIABJICHHOTO CJIOS OT TUTOLIA IH
npsMOyrosbHUKa, a = 0,6-0,7;
[Ipu ogHONIPOXOIHON HAIUIABKE IIMPUHA BAJIMKA

S = (3-4)d,;
)K) OIPCACIIAOT YaCTOTY BPAIICHUA HaIUIaBJIIEMON ACTallu, MI/IH_l
n = 1000v,/D-60, (2.5)

rae D — nuametp HamaBnsieMoi feTanu, Mum;

3) BBUIET DJIEKTPOJIa ONPEACIISIIOT IO popMyIie

6= (10-12)dyyp;

M) OMpPEAETSAIOT CMEIIEHUE DIIEKTPOJia ¢ 3€HUTA B CTOPOHY MPOTHUBOIOJIOXKHYIO Bpallle-
HUIO JICTAITN

a=(0,05-0,07)dup;

Cwmenenue 3ekTpoza (a) yinydiaeT GopMUPOBaHNE HATUIABIEHHOTO CII0A

HeobxonuMo uMeTh B BUIY, YTO MPU HAIUIABKE NUIMIIEB BBIKIIOUYAIOT BpAIlEHUE HITTHH-
TSNSl CTAaHKa M COXPAHSIOT 110/1a4y CBapOYHOM TOJOBKH BJOJIb HAILIABISIEMOTO H3/eis. B aToM
CIIydae 3Ta rmojaya sBJISETCs] CKOPOCThIO HAILJIABKU.

[TapaMeTpsl PEKUMOB JIUIS PA3IMYHBIX BUIOB 00PAaOOTKH PACCUMTHIBAOT WIIM TTPHHUMA-
10T 10 HOPMaTUBHO-CIIpaBoyHOM Jiutepatype [10, 12, 13, 16, 17].

JIiss HOpMHpPOBAHMS OIEpalUid TEXHOJOTHYECKOTO TIpoIlecca MPUMEHSIOT pPacyeTHO-
AHATUTUYECKUHN, aHATUTUYECKU-UCCIEIOBATEIbCKUN, OMBITHO-CTATUCTUYECKUA U CPABHUTEIb-
HbI MeTOJbl. PacueTHO-aHATMTUYECKUI METOJ] OCHOBaH Ha pacyeTe 3aTpaT BPEMEHH IO 3a/1aH-
HBIM TEXHOJIOTHUECKUM pexumaM. HopMupyeMyto ornepanuio pa3beAMHSIOT Ha COCTaBHBIC die-
MEHTBI, ONPENCIIAIOT UX COJEPKaHUE M IMOCIIEA0BATeILHOCTh, PACCYMTHIBAIOT WJIM HA3HAYAIOT
HanboJIee BBITOJHBINA PEXUM ISl 00OPYIOBAHUS C YUETOM MACIIOPTHBIX JaHHBIX, PACCUUTHIBAIOT
OCHOBHOE (MAaIlIMHHOE) BPEMsI 110 COOTBETCTBYIOLIUM 3aBUCHUMOCTSIM M YCTaHABIMBAIOT MO HOP-
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MaTHBaM 3aTpaThl BpEMEHHU Ha OCTAJIbHBIE DJIEMEHTHI HOPMBI BpEMEHU. DTOT METO]] IPUMEHSIFOT
Py HOPMHUPOBAHUU DPAOOT BBIMNOJHIEMBIX C MOMOILIBIO OOOPYAOBAaHUS — METAIOPEKYIIUX
CTaHKOB. TIIPECCOB, Ta30- M JJEKTPOCBAPOYHBIX anmapaTtoB © T.JA. AHaJIUTUYECKH-
UCCJIEIOBATENIbCKUN METO ] (MeTO HaOMI0ACHHI) MPUMEHSIOT B TOM clly4yae, Korja HopMma Bpe-
MEHHM HE MOXXET OBITh ONpe/eeHa pacueToM HalpuMep Ha CJecapHbIEe, CIECapHO-COOPOUHEIE,
Ky3HEUYHbIE M Jp. py4Hble paboThl. CylIHOCTh METO/la — 3aMep 3aTpaT BPEMEHHU pPa3InYHBIMU
cniocobamu, nposeaeHneM (potorpaduu paboyero AHA WU MPOU3BOJICTBEHHOTO MpoOIecca, Xpo-
HOMETpaXka. MPOBEJACHNUS MOMEHTHBIX HaOII0eHui padouero mpoiecca, GUIbLMUPOBAHUS C IO~
CIIEIYIOIICH CTaTUCTUYECKOW 00paboTKOM pe3ynbTaTtoB. 107 XpoHOMETpakeM B TEXHHYECKOM
HOPMHUPOBAHUU MOHUMAIOT M3yYEHHUE OIEpalvy IMyTeM HaOJIIOJACHHS U U3MEPEHHUs CeKyHAoMe-
poM 3arpat pabouero BpeMeHHU Ha BBIITOJHEHHE OTJIEIBbHBIX MOBTOPSIOLIMXCS JIEMEHTOB OIepa-
nuii. OCHOBHOE Ha3HAYEHHE XPOHOMETpPa)ka — IMOJIyUeHUE MCXOTHBIX JaHHBIX JJsl pa3paboTKu
HOPMAaTHBOB BPEMEHU HA 3JIEMEHTHl PYYHOM M MAIIMHHO-PYYHOH palOThI; /Uil yCTAHOBJICHUS
HOPM BpEMEHHU Ha OTJIENIbHbIC OMepaluy, INIaBHBIM 00pa3oM B YCIOBUSIX KPYIMHOCEPUITHOTO U
MacCOBOTO MPOM3BOJACTBA; ISl MMPOBEPKH M YTOYHEHUS HOPM BPEMEHH, YCTaHOBIICHHBIX METO-
JIOM TEXHUYECKOI'O pacueTa; AJid U3Y4YeHHs MPUEMOB U METOJOB padOThl, MPUMEHSIEMBIX Hepe-
JIOBBIMH PabOUYUMH, C IENIBI0 UX PACIIPOCTPAHEHHUS; Il POBEPKH BO3MOKHOCTH COBMEIIICHUH 1
MEPEKPHITHI BO BpEMEHHU, HE YYTCHHBIX MPHU OMpEACICHUH HOPM, ITyTeM pacuera Mo TeXHU4Ye-
CKMM HOpPMAaTHBaM; JJIsl IPAaBWIBHON OpraHu3anuy paboThl HAa MOTOYHBIX JIMHUSX U HA KOHBEHe-
pax C UeNbl0 JOCTHKEHHS] CHHXPOHHU3AIMH U MOJHOM 3arpy3Ku OTAEIbHBIX €IUHHI] 000pyI0Ba-
HUS U paboyux.

®ororpadueii pabodero IHA Ha3bIBACTCA CIIOCOO0 HAOMIOACHUS M U3yUeHUs 3aTpaT pabdo-
Yero BpeMEHH Ha MPOTSKEHUH CMEHBI C MOCIEI0BATEIbHBIM (DUKCHPOBAHHEM BCeX 0€3 MCKIIIO-
yeHust 3arpaT. OCHOBHOE Ha3HaueHue ¢ororpaduu paboyero BpEeMEHU COCTOUT B BBISIBICHUU
NoTepb HW B  ONpPENEICHWH HEOOXOAMMBIX 3aTpaT BPEMEHH Ha MOJArOTOBHTEIBHO-
3aKIIIOUUTENbHBIE pa0OThI, BpEMEHU OOCITYKHBaHUS paboyero MecTa, BpeMEHHU Ha OTABIX U ecTe-
CTBEHHBIE HAJJOOHOCTH.

OnBITHO-CTaTUCTUYECKHH METOJ MpeayCMaTpUBAET ONpe/eieHne HOPM BPEMEHHU Ha Oc-
HOBE OITbITa HOPMHUPOBIIMKA WJIA Ha OCHOBE CTATUCTHKH BBHITIOJHEHUS HOPM BPEMEHH B MpO-
oM. MeTos cpaBHEHHs WJIM aHAJIOTMHM OCHOBAH Ha OIPEIeTICHUH HOPM BPEMEHU CpaBHEHUEM
CJIO)KHOCTH M TPYIOEMKOCTH M3TOTOBJICHUS (DEMOHTA) KaKOTO-THOO M3JENUsl C U3TOTOBICHHEM
NOJOOHBIX U3/IEJINH. Ha KOTOPbIE UMEIOTCS HOPMBI BPEMEHH.

B xypcoBom mpoekTe IS ONpenesieHus 3aTpaT BpeMEHH Ha Olepaluyd HaHECeHHUs T10-
KPBITUI, MEXaHUYECKYI0, CIECApHYI0 M TEPMUYECKYI0 00pabOTKH HEOOXOIMMO HCIOIb30BaTh
pacyeTHO-aHATUTUYECKUM METOJI, a I OINepanuii MOCUHOH, 1e()eKTOBOYHON U TEXHUYECKOTO
KOHTPOJISI — CIIOCO0 XPOHOMETpaska.

TexHudeckass HOpMa BPEMEHH WJIHM IITYYHO-KAJIBKYISIIMOHHOE BPEMS OIPEIEINSIOT MO
bopmyne

Tu = TotTetTront Tus/Nur, (2.6)
rae To, Ts , Thon , Tns — OCHOBHOE, BCTIOMOTaTeIbHOE, JOMOJHUTEIBHOE U MOATOTOBUTEILHO-
3aKITIOYUTEITHHOE BPEMsI COOTBETCTBEHHO, MHH; Nyr — KOJHMYECTBO JIETaNICi B MApPTHH, IIT.

OCHOBHBIM WJIM TE€XHOJIOTHYECKUM Ha3bIBalOT BPEMsl, B TE€UEHHUE KOTOPOTO MPOMCXOIUT
U3MeHeHne (GOpPMBI, pa3MepOB, BHEITHETO BHU/IA WM BHYTPCHHUX CBOWCTB JIETANIM B Pe3yJIbTaTe
ee 00paboTku. PacueT OCHOBHOTO BpeMeHU POU3BOIUTCS 110 (popmynam Ttadi. 2.10.

Tabnuua 2.10 — @opmMyiisl Ui oNIpeieeHUsl OCHOBHOTO BPEMEHHU

HanmenoBanue Pacuernas popmyna HanmenoBanue Pacuernas popmyna
ornepanuu orepanuu
1.Pyunas myrosas |T, = (60G/a-1)A-m; 8. Csepienue, To=(L-1)/Sy = ((I+12)/n-S)-i
CBapKa W HaIas- |G = F-L.p paccBepiiiBaHue,
Ka 3eHKEpOBaHUe,
pa3BepThIBAHUE,
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3€HKOBaHHE U
pacTtaynMBaHue OT-
BEpPCTHI

2. ABTomaruue-
CKas HaIlJIaBKa
o1 (hIrocoM

9. ®pes3epoBanue
IIITOHOYHBIX Ia-

30B IIPU MasITHU-
KOBOI1 mojaue

To=(L-1)/Su=((lgp+l1+12)-1)/S

pY TITyOUHHOM To=L/Sx
criocobe
3. Bubpoxayrosast |T, = L-i/n-S 10. ®pesepona- To=L-z/n-Sy

HalrjiaBKa

HHE IIUTHIEB Yep-
BAYHOH (pe3oii

4. I'azocBapou-
Hble pabOThI

To = (60G/B)A-m

11. HlnudoBanue

To=(L-h-K)/(ns-B-Sx)

5. 'anpBanuye-
CKHE MTOKPBITUS

To=(h-p-1000-60)/C-Dx-nk

12. Hapeszanue
pe3bObI MaITH-
HBIMU METYHKaAMH

To= (Li)/Su=
= ((I+10)/S-n)+((1+11)/Sny)

6.3aBapka oTBep-

To= 60G/a1

13. Hapezanue

T0: L/SM: I+|]/1/S'n

cTuit pe3b0bl Ta€UHBIMU

METUYHNKaMU

7.TokapHas 00-
paboTtka

To= L-i/Sy= (I+11+l2)-i/n-S| 14.  TIporarusa-
HUE HA CTaHKax ¢
BO3BPATHO-

HOCTYyNaTeIbHbIM
JBIDKEHUEM  pa-

6oyero opraHa

To=(0,06-1px/V1)-(1+V1/Vv2);
IpX = an'|n3+|H+IH6

[Tpumedanue k Tabmuie 2.10.

L— anuHa MyTH TPOXOJMMOT0 HHCTPYMEHTOM B HalpaBJIeHHH moaa4uu, MM; | — minHa 00-
pabaTeIBaeMOi MOBEPXHOCTH, MM; |1 — BelnyrHa Bpe3aHus U niepedera HHCTPYMEHTA, PACCUUThI-
BaeMasi UCXO/I U3 KOHCTPYKIUHU PEXKYIIUX dJIEMEHTOB MHCTPYMEHTA, BUa U YCIOBUIl 00paboT-
Kd, MM; |2 — mormonHuTeNbHAS JUTHHA Ha B3sITHE IPOOHOM cTpyKKH, (pu ppesepoBanuu |2 = 5-10
MM); N — 4acTOTa BpalleHUs IMUHAEN, 00/MUH; Sy — MUHYTHAs 10/1adya HHCTPYMEHTa, MM/MUH;
S — momaya WHCTpyMEHTa Ha 000poT, MM/00 (TIpH Hape3aHUK Pe3bObI PaBHA ¢ Iary); | — YruciIo
poxo/ioB; lpp— ArHA 00pabaThiBacMOi MOBEPXHOCTH paBHas: a) MpU (pe3epOBaHUH MIIOCKO-
CTeH, a30B. YCTYIOB — JJIMHE 00pabaThiBa€MOii MOBEPXHOCTH, MM; 0) Mpu (ppe3epoBaHUH Ma30B
0T CCTMEHTHBIE MITIOHKH — TIyOWHE Ta3a, MM; B) PpH (ppe3epoBaHUU 3aKPBITHIX C JIBYX CTOPOH
IIMOHOYHBIX MA30B — JJIMHE Ia3a 3a BbUETOM auameTpa ¢pesbl, MM; Ly, — o0mmias qiuHa mpo-
TSOKKH, MM; |ns— paccTosiHUE OT TMepeHero Topiia MPOTHKKU 0 MepBoro 3yoa, mm; |y — mauHa
NPOTATHBAEMOI TOBEPXHOCTH, MM; |px— JTHHA pabovero xoaa MPOTSHKKU, MM; lne— minHa mepe-
Oera MPOTSHKKK, MM; V1 — CKOPOCTh TJIABHOTO JIBIKEHUS pE3aHUs, M/MHH, V2 — CKOPOCTh 00pat-
HOTO XO0J1a IITOKA CTaHKa, M/MUH.

BcnoMoraTensHOE BpeMsi 3aTpadMBaeTCsl HAa Pa3IMYHbBIC IEHCTBUS, 0OECIEUnBaIONINe
BBHITIOJTHEHHE OCHOBHOTO Tpoiiecca. K TakuM AelicTBUSM OTHOCSITCS: YCTaHOBKA, BBIBEpKa Kperl-
JIeHUe U CHsATHE oOpaldaThIBa€MOIl JeTall; HAaCTpoiika 000pyJOBaHMs Ha ONpPE/EICHHbIE TEXHO-
JIOTUYECKHE PEXUMBI; yIpaBlieHHe 000pyI0oBaHUEM; MMePECTaHOBKAa MHCTPYMEHTA, CMEHA DJIeK-
TpoJa, B3siTHE MPOOHOI CTPYXKH, oOMep oOpaldaThiBaeMOM JeTaly; OYMCTKA LIBA OT IIJlaKka U
MOBOPOT JIETANI TIPU CBAapKe; YKJIAIKa U BBIEM 3arOTOBOK M3 TOPHA, BpeMsI HarpeBa JeTalld U T.1I.
[Tpr HaHeCeHWW raJbBaHMYCCKHUX TOKPBITHIA BCIIOMOTATEIbHOE BPEMs PACXOJyeTCsl Ha MOHTAX
U JIEMOHTaX JIeTaJieldl Ha MPHUCIOCOOJIeHHEe, 3a4UCTKY, MPOTHPKY U 3arpy3Ky B BaHHY, BBITPY3KY
W3 BaHHBI U T.I1. BcrmoMoraTeibHOE BpeMsl aBTOMAaTH3UPOBAHHBIX W MAITUHHBIX OTIEpaIfii ompe-
JeNseTcs TM00 Ha OCHOBE HEMOCPEICTBEHHOTO M3YyUeHHUs HAOII0eHneM Ha paboueM MecTe, JIH-
00 myTeM pacyera MPOJOJIKUTEIBHOCTH C MOMOIIBI0 TAaOJIUI] HOPMATHUBOB BCIIOMOTaTEIbHOTO
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BPEMEHM B COOTBETCTBHH C 3alPOEKTUPOBAHHBIM COAEPKAHMEM U I10OCJIEJ0BATEIbHOCTHIO BbI-
IIOJIHEHHUs Ollepalu. B eqMHUYHOM U METKOCEpHITHOM IIPOU3BOJICTBE BCIIOMOIATEIbHOE BPEMs
YCTAQHABJIMBACTCS NMPUMEHUTEIBHO K THUIIOBOM TEXHOJOTMH OOpaOOTKH OTNENbHBIX MOBEPXHO-
CTeH M LeJbIX AeTaneil o nepexojam u onepauusaM. Ilpu aBToMmaTHuecKoi HarlaBKe BCIIOMOIa-
TEJIbHOE BpeMs MPUHUMAIOT 10 Tabnuie 2.11 B 3aBUCUMOCTH OT crtoco0a yCTaHOBKHU JECTAIH U €€
Macchl.

Tabnuna 2.11 — BeciomoraTenbHOe BpeMsi Ha YCTAHOBKY. KPEIUICHHE U CHATHE JIETAH BPYUYHYIO
IpY aBTOMATHYECKO# HariaBke [16]

Macca geranu, Kr

1-3 |35 |58 |8- 12- | 20- | 30- | 50-

Crioco0 ycTaHOBKH 10 |20 |30 |50 |80

Bpewmsi, mun
1. B TpexkynaukoBOM MaTpOHE C PyYHBIM 029 | 034 | 038 | 046 | 0.56 | 2.00 | 2.20 | 2.50
32)KUMOM 0€3 BBIBEPKHU ' ' ' ’ ’ ’ , ,

2. To e ¢ BBIBEPKOH 110 MEJIKY 054064 |0,72|0,84|1,02]| 3,00 3,20 3,50

3. B TpexKyJ1a4koBOM MMaTPOHE C PYUHBIM
32)KMMOM H ITOJKaTUEM IIEHTPOM 3aTHEH 0,35/0,39 0,43 |0,48 | 0,53 | 2,00 | 2,20 | 2,50
0a0ku

4. B 1aHroBOM MaTpoHE, KPETICHUE PYKO-

N 0,18 - - - - - - -
STKOW pblYyara
5. To xe, KIIFOUOM 0,23 - - - - - - -
6. B ieHTpax ¢ HajeBaHNEM XOMYTHKA 0,30 /0,34 |0,40 | 0,48 | 0,59 | 2,30 | 2,40 | 2,90
7. To xe 0e3 HaZieBaHHs] XOMYTHKa 0,200,224 10,26 | 0,29 |0,34|2,00| 2,10 | 2,30

8. Ha nnanmaiibe ¢ yroJibHUKOM B IIE€H-

0,37|043|0,47|051|0,60|200 210|230
TPHUPYIOIIEM MPUCTIOCOOICHUN

CyMMa OCHOBHOT'O M BCIIOMOTI'aTEJIbHOTO BPEMEHHU COCTABIISIET ONIEpAaTUBHOE BpeMsl
Ton = To + Ts.

B 3HaunTenpHON yacTH py4HBIX ONeEpaluii, a Takke B COOPOYHBIX, (POPMOBOUHBIX U B
paac Ciayd4acB MAIIMHHO-PYYHBIX onepaum‘fl 9JICMCHTBI BCIIOMOT'aTCJIbHOI'O BPECMCHU HC3HAYM-
TEJIbHBI MO BEJIMYHMHE, B 3THX CIy4asX MPOJOJDKUTEIBHOCTh OCHOBHOTO M BCIOMOTaTEIbHOIO
BPEMCHH OTACIILHO HC ONPCACIIAIOT, a NPUHUMAIOT IO HOPMATHBAM BCIWMYHUHY OICPATUBHOIO
BpPEMEHH.

I[OHOHHHTGJ'IBHO@ BpEMA CKIAABIBACTCA N3 BPEMCHHU OPraHU3aAlMOHHO-TCXHUYCCKOI'O 00-
CIIy’)KUBaHUsI pabOYero MecTa, BPEMEHU IEpephIBOB Ha OTAbIX, €CTECTBEHHbIE HAJOOHOCTH U
IIPOM3BOJICTBEHHYIO TMMHACTHKYy. Bpemsi opraHu3aniioHHO-TEXHHYECKOIO OOCITYKUBaHUS pac-
XOJlyeTcsl Ha CMEHY MHCTpyMeHTa (0e3 3aTOYKH); 3aTOUYKY MHCTPYMEHTA; PEryJIMpPOBKY U IOJ-
HalaaKky oOOpy/a0oBaHuUs B Impoliecce paboThl; MpaBKy HUIM(OBAIBHOIO Kpyra; OXJaXJIeHue ro-
PENIKU IPU Ta30BOM CBapKe; CMeHy OaJUIOHOB; CMa3Ky U OYUCTKY CTaHKa OT CTPY)KKH; PaCKIaIKy
U cOop MHCTpyMeHTa. BpeMs nmepepblBOB Ha OTABIX BKIIIOUAETCS B HOPMY TOJIBKO Ha (PU3NYECKU
TSDKEJIBIX WJIM BpeIHBIX paboTax (KOBKa, CBapKa, ClecapHble, clecapHO-COOpOUYHbIe, TOIUMEp-
Hble paboThl). Bo Bcex OCTalbHBIX CiydasiX BpeMs Ha OTAbIX HE Ha3HAYaeTCsl.

JlonomHUTENbHOE BpeMsl ONPEACIISAIOT B MPOLEHTHOM OTHOLIEHUU OT ONEpaTUBHOIO Bpe-
MCEHHU

Tron = TonK/100, (2.9)
rae K — mporieHTHOE OTHOIIEHHE JIOTIOTHUTEBHOTO BPEMEHHU K oTiepaTuBHOMY (cM. Tabm. 2.12 u
2.13).
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Tabmumna 2.12 — TIporneHTHOE OTHOIIEHUE K OMEPAaTUBHOMY BPEMEHH JUIS pacueTa J0-
MOJHUTEIBHOTO BpeMeHH [16]

Bun o6paboTku

OtHoweHue K onepa-
THUBHOMY BPEMEHHU

Bun o6paboTku

OTHoOILLIEHHE K onepa-
TUBHOMY BPEMEHU

K,% K,%
TokapHast 8 Inudosanue 9
Crtporanue 9 ®dpeszepoBanme 7
CaepiieHue 6 3yb6opesnbie paboThl 8

CyMMa OCHOBHOT'O, BCIIOMOTATEJIbHOTO U JIOMOJHUTEIHOTO BPEMEHH COCTaBISET MITYY-

HOE BpeMs
Tw=To+ Te+ Thon.

[ToaroTOBUTENEHO-3aKIIOYUTEIBHBIM HA3bIBAIOT BpEMs, 3aTpauMBaeMoe paboyuM Ha
MOJMOTOBKY K OMpEIEIeHHON paboTe U BHINOJHEHHE ACHCTBUI, CBA3AHHBIX C €€ OKOHUYAHUEM —
MOJIy4eHHUE MaTepUalioB, HHCTPYMEHTOB, MPUCIIOCOOICHHA, TEXHOIOTUYECKOH TOKYMEHTAIIUN U
Hapsa Ha padoTy, O3HAKOMIIEHUE C paboToH, YepTekaMu, MOAroTOBKa pabodero Mecra, ycra-
HOBKa IMPHUCIIOCOOJICHUH, MHCTPYMEHTOB, HaJlaJKa 00OpyIOBaHUs, CHATHE MPUCIOCOOICHUN U
MHCTPYMEHTOB, Claua FOTOBOM MPOAYKLHHU, OCTAaTKOB MaTepHalia. MPHUCIOCOOICHUM, UHCTPY-
MEHTOB, JIOKyMEHTalMud W Hapsaa. [1oAroTOBUTENbHO-3aKIIOUUTEILHOE BPEMS 3aTpadyrBacTCs
OJIMH pa3 Ha BCIO MAPTHUIO U3IENUN, U3TOTABIMBAEMBIX (PEMOHTHUPYEMBIX) MO JaHHOMY paboue-
My Hapsly ¥ He 3aBUCHT OT YMCIIa u3lenuid B maptuu. [Ipu Mmexanndeckoit 00paboTKe moaAroTo-
BUTEJIbHO-3aKIIFOUYUTEIILHOE BpeMsl 3aJaeTcsi B 3aBUCHUMOCTH OT CHOC00a yCTaHOBKU JETallu,
CJIO)KHOCTH MTOJATOTOBKH K paboTe CTaHKa, BBICOTHI IIEHTPOB, KOJIMYECTBA PEKYIINX HHCTPYMEH-
TOB MpPHUMEHSIEMbIX Npu o00paboTke mnaptuu getaneil. Hopmbl 3aTpar MmOArOTOBHUTEIHHO-
3aKJIIOYMTEILHOTO BPEMEHHU Ha pas3sinuHble BUABI pabOT yka3anbl B [12, 26]. [yist anekTpoayro-
BOIl CBapKM 3aTpaThl MOJArOTOBHTEIHHO-3aKIIOYUTEIHLHOTO BPEMEHH YCTAHOBJICHBI B MPOICHT-
HOM OTHOILIEHUU OT Ton B 3aBUCUMOCTH OT CJIOKHOCTH padoT oT 2 10 5%. [Ipu HaHnecenuu raib-
BAaHMUYECKUX MOKPBITUI BEIMYUHY MOJATOTOBUTEIBHO-3aKIIOUNTEIHOTO BPEMEHH IPUHUMAIOT B
MPOIEHTaX OT Ton COTJIACHO JAHHBIM TAOIUIIEI 2.13.

Tabmuna 2.13 — /1ol MOArOTOBUTENEHO-3aKIIFOYATEIBHOTO U JIOTIOHATEIEHOTO BPEMEHH TTPH-
HHMaeMbIX OT ONEPATHBHOIO BPEMEHH MPU HAHECCHUH T'aIbBAHUYECKHUX MOKPBITHI, % [16]

Bux [TonroroButenbHo- | O0cayxuBanue | Otapix u ecte- | Koadpdumnuenrt
HOKpHITHS 3aKJIIOYUTENbHOE | paboyero Me- CTBEHHbIE K OllepaTuB-
BpeMs cTa HaJIOOHOCTH | HOMY BpEMEHHU
1.OcranuBanue 4 7 7 1,18
2. XpoMUpOBaHUE 3 7 6 1,16
3.MenHenune, HUKe-
JUpPOBaHUE, JTykKe- 3 5 6 1,14
HUE U IMHKOBAaHUE
(B BaHHAX U KOJIO-
KOJIax)

2.3.4. Bb1bop TeXHOIOTHUECKOT0 000pYJOBAHUS M UHCTPYMEHTA
WucTpymMeHT 1 000pyAOBaHKE BBIOMPAIOT MO CIIPAaBOYHOM M HOPMATHUBHO-TEXHUUYECKOMN
muteparype [12, 18, 19, 20, 21, 22] ¢ yyeTom THNa MPOU3BOJCTBA, BUJA M3IEIHS, MPOU3BOI-
CTBEHHOMH MPOTpaMMBbl, BO3MOKHOCTH ()OPMHUPOBAHHUS TEOMETPHUECKUX Pa3MEPOB MTOBEPXHOCTEH
U CBOMCTB JIeTaJIH, €e rabapuToB U TOUHOCTH.

2.3.5. Onmcanue onepanuii ¥ 3aMOJTHEHHE TEXHOJIOTHYECKON JOKYMEHTAINH
[To xaxxao¥ onepanuy TEXHOJIOTHISCKOTo TpoIecca ClIeyeT yKa3aTh KOJl 1 HAHMEHOBA-
HUE Olepalyu, MapKy U HauMEeHOBaHUE 00OPYIOBaHMsI, IPUMEHSIEMbIE MaTEpUabl, COJEPKaHUE
ornepanuu (Tepexoa), HAUMEHOBaHUE M 0003HAYEHHE TEXHOJIOTHYECKO# ocHacTku. [Ipu omuca-
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HUM OIEpaluil TEXHOJOTHUYECKOTO IMpOoLecca UCIONb3YyI0 CIyXeOHble CHMBOJIBI MapIIpyTHOU
kapthl ['OCT 3.1118-82 (cM. Tabmn. 2.16), KOTOpbIe BBIpAXKAIOT COCTaB MPUBOAUMON MHGOpMa-
1007078

[Tpumep:

(A) Onepanus 015 HarnmaBounas

(b) OGopynoBanue: craHok ToKapHO-BUHTOpe3HbIH 1K62, HammaBoyHas romoBka OKC-
1252M, npeobpazoBatens cBapounsiii [ICO 500;

(M) Marepuan: npoBosioka Harutaounas 1,8 Hm-50 TOCT 10543-75, ¢nroc AH-348.

(O) Conepxanue ornepanuu: 1-blif mepexo1 — yCTAaHOBUTD JIETallb B IIEHTPHI U 3aKPEIUTh;

2-0W TIepexo/1 — HaIUIaBUTh MMOBEPXHOCTH (1) ¢ P36 no D37+ 1mm;

3-uil mepexo]1 — HaIIaBUTh MMOBEPXHOCTH (2) ¢ J55 Mmm a0 D57+1 mm;

4-pIii Iepexos — CHATH JETallb.

(T) Ocnamenue padouero mecra: xoMmyTuk A-35 I'OCT 2578-70, mranrenuupkysb HIL-
1-0,1-125 TOCT 166-83.

Kaxxgoii onepanuu npucBauBaroT HOMep (KOJ) KpaTHBIN IsATH, HaunHas ¢ Homepa 005 —
JUIs TIepBO# omepannu. HoMepa mepexo/10B MpOCTaBisIIOT apabCKUMU HU(ppaMu B TEXHOJIOTHYE-
CKOH MOCJeI0BaTeIbHOCTH B IIpe/iesiax omepaiuu. 3anuch nepexoa0B HE0OXO0UMO BBIMOIHSTH
CKaTo U YEeTKO. Oe3 JIOMOJHUTENbHBIX TOJIKOBaHUHN. B comep:kaHuM nepexosioB cleAyeT YKas3bl-
BaTh HAMMEHOBAaHUE METO1a 00pa0OTKH, BhIpaXkas €ro IIarojioM B MOBEIUTEIHLHOM HAKJIOHEHUH,
HAaMMEHOBAaHHME HWJIM HOMEp (IO KapTe ACKU30B) oOpabaThiBaeMoOi mMoBepxHOCTH. Hampumep —
«TOYMTH MOBEPXHOCTH IITOKA MO MAHXKETY» WM TOYUTH NMoBepxHOCTh (1). Bmecrte ¢ aTum yka-
3BIBAIOT pa3Mepbl MOBEPXHOCTEH C MPeIeIbHBIMUA OTKIIOHEHUSIMHE JI0 U TTOCIIe 00pabOTKH.

2.3.6. Pa3zpaboTka peMOHTHOW TEXHOJIOTHYECKOH JIOKYMCHTAIIUN

K peMOHTHBIM JOKyMEHTaM OTHOCSAT TEKCTOBBIE U Ipaduueckue pabouue JOKYMEHTHI,
KOTOpBIE€ JAIOT BO3MOKHOCTh MOJATOTOBUTH IPOU3BOCTBO, IPOU3BECTH PEMOHT U3JENUSI U €ro
KOHTpPOJIb TI0CJI€ PEMOHTA. BUABI M KOMIIIEKTHOCTH PEMOHTHBIX JAOKYMEHTOB OIIPENEICHBI B
I'OCT 2.602-95 ECK/. PemonTHbie nOKyMeHTHl. CTaHIapT yCTaHABIMBAET JECATH BUIOB pe-
MOHTHBIX JTOKyMeHTOB. Hanbosnee Ba’KHBIM AJI1 IPOSKTHUPOBAHUS TEXHOJOTHMUECKOTO IMpolecca
ABJIIETCS. PEMOHTHBIN uepTeX. PEMOHTHBIE UepPTEKU BBHINOIHIIOT B COOTBETCTBUU C MpaBUIIaMU
I'OCT 2.604-68 Yeprexu pemontHbie, OCT 70.0009.0006-85 Ueprexu peMOHTHBIE, a TaKKe
crangaptoB ECK/I.

PeMOHTHBIN YepTek Kak MpaBUIIO BHIMOIHAIOT Ha Jucte GopmaTta A3, 0JlHAKO B HEKOTO-
pBIX cly4asiX JIOIyCKaeTcs BBINOJHATH PEMOHTHBIN depTexx Ha Apyrux ¢opmarax no I'OCT
2301-68, Ho He Gonee Al. IIpu BHIMOIHEHUN PEMOHTHOTO 4YepTexka Ha popmare A3 mzobpake-
HUE BOCCTAHABIIMBAEMOI JAeTany, crnenu@uKanuio (B clyyae PeMOHTa YCTAHOBKOW JOTOJIHH-
TEJIbHOM JIeTau), TeXHUUECKUue TpeOOoBaHMUs U TAaOMUIy KaTErOpUHHBIX pa3MepoB HEOOXOIUMO
BBITIOJIHATh HA MEPBOM JIMCTE, a BUABI, pa3pe3bl, ceUeHUs] U Tabiuiy 1e(eKTOB IOMyCKAeTCs
pasmelaTh Ha MOCIEAYIOUINX JucTax. Eciu npu BOCCTaHOBIEHWH HEOOXOJMMO BBECTH JOMOJ-
HUTEBHBIC JETAIM, TO PEMOHTHBIN YEPTEXK BBIMOJHAIOT Kak cOOpouHbIii. B aTOM citydae Ha pe-
MOHTHOM 4YepTexe KpoMe HEOOXOIUMBIX JJIsi YCTpaHeHHs JAe(EeKTOB JeTalu BHJIOB, Pa3pe3oB U
CEYEHHUH, BBIMOJHAIOT U pabounii 4epTex IOMOJHUTENIbHOM JeTanu, a TakKe CHelH(pUKALHIO.
[Tpu 3anmonnenuu crnerudukayu B rpade «HammeHoBaHMe» yKa3bIBAlOT MaTepHai JAeTaleH,
BXOJIALINX B COOpOUHYIO enuHuIly. Ha peMOHTHBIX duepTekax CIUIOIIHON OCHOBHOM JIMHUEN BbI-
HOJIHSIOT MOBEPXHOCTHU TOJJIEKAIINE BOCCTaHOBJIEHUIO (00paboTke). OCTambHYIO YacTh M300-
pakKeHUs BBIMTOJIHSAIOT CIUIOIIHONW TOHKOW JIMHMENW. Ha peMOHTHBIX dyepTekax yKa3bIBarOT TOJIBKO
T€ pa3Mepsl, NpeAeabHbIe OTKIOHEHHS, KBAIUTETHI, JOMYCKH (POPMBI M PACIIOIOKEHUS TTOBEPX-
HOCTEH, KOTOpbI€ JOJKHBI OBITH BBIIIOJIHEHBI M IPOBEPEHBI B IPOIECCE PEMOHTa U COOPKH.
Pasmep mpugTa HOMEpoB MO3UIMH, 1e(EeKTOB, OYKBEHHBIX 0003HAUEHUI TOJDKEH OBbITh B MOJ-
TOpa pa3a OoJblie, yeM pazMep mudp JUHEWHBIX U YIIOBBIX pazMepoB. O003HAUEHUS IEPOXO-
BaTOCTH, TBEPAOCTH, IIPEEIbHBIX OTKIOHEHUI HA PEMOHTHBIX UEPTEXaX JOJKHO BBINOJIHATHCS
B cooTBeTCTBUU ¢ TpeboBanmsimu ECK/I.
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TexHuueckue TpeOOBaHUS pa3MEIIAIOT HaJ OCHOBHOW HAIMMCHIO, TPYHIHPYS BMECTE
OJIHOPOJHBIE U OJIM3KHE 0 XapaKTepy TPeOOBaHU B CIEIYIOLIEH OCIe10BaTeIbHOCTH:

- TpeOoBaHUsI K TepMHUYECKOH 00pabOTKe M CBOIICTBaM MaTepHuaja BOCCTAaHABIMBACMOM
JieTajIu. JaHHble 0 pa3dpoce TBEPAOCTH;

- pa3Mepsbl, IpeeIbHbIE OTKIOHEHUS, JOMYCKU (POPMBI M B3aUMHOTO PACIIOJIOKEHUS T10-
BEPXHOCTEH U T.11.;

- TpeOOBaHUs K KaUECTBY IIOBEPXHOCTEH, IOKPHITUIO U OTAEIKE, JaHHbIE O HAJTMYUHU T10D,
PAaKOBHH, OTCIIOCHUH, IPOUYHOCTH CLETIJICHUs HAHECEHHOTO CJI0s U Ap. IapaMeTpax 00yClIOBIICH-
HBIX IPUMEHEHHEM TOT'O WJIM HHOTO CII0C00a;

- 3a30Pbl, PacIOJIOKEHUE OTIEJIbHBIX 3JIEMEHTOB KOHCTPYKIIUH;

- YKa3aHUsl O MapKUPOBKE U KJICHMEHUY;

- IpaBUJIa TPAHCIOPTUPOBAHUS U XPAHEHHUS;

- 0COOBIE yCIIOBUS IKCIUTyaTalllH;

- CCBUIKM Ha JIpyrue JOKYMEHTHI, COAepKallue TeXHUYeCKHe TpeOOBaHuUs, pacupocTpa-
HSIOLIMECS Ha JaHHOE U3JeNINe, HO HE yKa3aHHOe Ha uepTexe. Ha ueprexxe neraiu, peMOHTUPY-
€MOl HAaHECEHHUEM METAJUIONOKPBITUH PEKOMEHIYEeTCsl BBIIOJIHATh M300pa’KeHHE MOATOTOBKU
COOTBETCTBYIOILIETO y4acTKa JeTajld K peMOHTY. IIpu 3TOM 0AHOBpEMEHHO J10MyCKAETCsl YKa3bl-
BaTh HECKOJIbKO BApUAHTOB IOJATOTOBKU K BOCCTAHOBJICHUIO OJHUX M TEX )K€ JIEMEHTOB JIeTalIN
C COOTBETCTBYIOUIMMH pa3bsiCHEHUSIMH Ha uepTeke. Ha cBOOOJHOM 1OJI€ pEMOHTHOIO YepTexka
JIeTaju, ClieyeT IPUBECTH CXeMy ee 0a3upOBaHUS MPH BBINOJIHEHUH OJHOW U3 OTBETCTBEHHBIX
onepauui.

K TexHOIIOrH4ecKUM JOKYMEHTaM OTHOCAT IpauuecKue M TEKCTOBBIE JTOKYMEHTHI, KO-
TOpbIE OTAEJIBHO UM B COBOKYIHOCTHU ONPEAEIAIOT TEXHOJIOTMUYECKUM MPOLECC pPEMOHTA U3/1e-
nust. TexHonoruyeckas JOKyMEHTAIMsl HA BOCCTAHOBJIEHUE JeTajeil u cOOPOYHBIX €AMHUI] pa3-
pabatsiBaeTcst 1 OPOPMIISIETCS B COOTBETCTBUU C TPEOOBAHUSMHU TOCYapPCTBEHHBIX M OTpaciie-
BBIX CTaHJApTOB. BUJbl TOKYMEHTOB pa3pabaThiBaeMble Ha MPOLIECC BOCCTAHOBIECHUS H3JENIUI
npecTaBiIcHbl B Tabmuie 2.14.

Tabmuna 2.14 — CocTaB KOMITJIEKTa TEXHOJIOTHYECKUX JOKYMEHTOB Ha BOCCTAHOBJICHHE U3EIUI

Haumenosanune YcnosHoe Kon Howmep
(hopMbI Crangapt
JOKYMEHTa o0o3HaYCHHE| JOKYMEHTA
1. TUTyNbHBIN TUCT TJI - 2,3 T'OCT 3.1105-84
2. BemomMocTh TEXHOJOTUYECKHX JIOKY- BT/ 40 5.5 |FOCT 3.1122-84
MEHTOB
3. MapmipyTHas Kapta MK 10 2,15 |TOCT 3.1118-82
4. OnepanoHHas KapTa: OK 60
MEXaHU4YeCKOH 00paboTKH; 1,12 2,22 |TOCT 3.1404-74
TepMUYECKOH 00paboTKH;
JyTOBOM U 3JIEKTPOIIAKOBOM CBapKU; 1,1* |I'OCT 3.1406-74
TOYEYHOM, KOHTAKTHOM U IIIOBHOH
KOHTAaKTHOW CBapKHu; 7,72 T'OCT 3.1406-74
HAIUTaBKH;
CIIECApPHBIX, CIIECAPHO-COOPOUYHBIX U 9,9 |[I'OCT 3.1115-79
AIIEKTPOMOHTAXHBIX padoT; 1, 1% 2, 28 |TOCT3.1407-74
ra3olIaMeHHOM MalKu M TaWKu Ta-
SITLHUKOM;
TEXHOJIOTHYECKOT0 Tpollecca HaHece- 3,3* |[I'OCT 3.1417-74
HUS CTEKIIOIMAJIEBBIX U MOJMMEPHBIX TO-
KPBITUH; 3,3 |T'OCT 3.1414-73
TEXHUYECKOTO KOHTPOJIS
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2,2%1* I'OCT 3.1502-74
5. Kapra tunoBoro texHonoruueckoro| KTTII 55
npoiiecca:
HAHECEHMA XUMHYECKUX, OJIEKTPOXH- 1,1* 2.1 FOCT 3.1408-85
MUYECKUX TOKPBITHIA ¥ XUMHUYECKOH 00-
paboTKH;
TEPMHUYECKOI 00paboTKH; 440 |TOCT 3.1405-74
KOHTaKTHOM CBapKU; 3’ 2 |FOCT 3'1 419-74
JyTOBOM 3JIEKTPOILJIAKOBOW U ra30BOM 1: 1*  |rocT 3:1 419-74
CBapKu;
HAHECCHMS  JIAKOKPACOUHBIX  MOKpBI- 3,3 |[OCT 3.1408-74
TUH;
HAHECCHHs CTEKIOIMAICBLIX 1 MOJH- 1.1°  |TOCT 3.1414-73
MEpPHBIX MOKPBITUH;
OHHCTKH; KTTHO 7,7 |FOCT 3.1115-79
6. Kapra Texnonornueckoro mporecca: KTII 50
TEPMUYECKON 00pabOTKH;
TEPMUYECKOH 00pabOTKM C HarpeBoMm 1,1* |I'OCT 3.1405-74
TBY; 2,1*  I'OCT 3.1405-74
ra3oBOM CBApKH;
nedeKTanuu; 11, 11* I'OCT 3.1406-74
KTIIJ, 55 ['OCT 3.1115-79
7. KapTta 5CK130B K5 20 7,7 T'OCT 3.1105-84
8. KoMmriektoBoyHast KapTta KK 30 7,7 T'OCT 3.1123-84
9. BenoMocCTh OCHacTKH BO 42 3,3 [I'OCT 3.1122-84
10. BemomocTs getaneit u cCOOPOUHBIX BTII 44
€NHUI] K TUIIOBOMY TE€XHOJIOTHUYECKOMY
npoIieccy:
TePMHUYECKOH O00pabOTKH C HarpeBoM
TBUY;
KOHTaKTHOM CBapKU;
JyTOBOM, SJIEKTPOLUIAKOBOM U Ta30BOMN
CBapKu;
HAaHECEHUS] XUMHUUYECKHX, JJIEKTPOXH- 2, 2° T'OCT 3.1408-
MUYECKUX TMOKPBITHA M XUMHUYECKOH 00-
paboTku;
OUHCTKHU 8,8* ['OCT 3.1115-79

[Ipy BBIMONHEHUH KYpCOBOTO MPOEKTa O00A3aTENbHBIMU JOKYMEHTAaMH SBISIOTCS pe-
MOHTHBIN YepTeX JeTaJId, MapUIPYTHbIE U ONEPAllMOHHbBIE KapThl, a TaKKe KapThl 3cku30B. Co-
CTaB OCTAJIbHBIX JOKYMEHTOB YCTAHABJIMBAIOT I10 COIVIACOBAHUIO C IIPENOAABATEIIEM.

KaxxaoMy TexXHOIOrHuecKoMy TOKYMEHTY JOJKHO OBITh MPUCBOEHO 0003HaueHue. B co-
orBercTBUM ¢ ['OCT 3.1201-85 cTpykTypa 0003HaUEeHHUSI TEXHOJIOTUYECKUX JTOKYMEHTOB COJIEp-
KUT KOJ OpraHu3alMu-pa3zpaboTunKa, MATU3HAYHBIA KOJI XapaKTEpUCTHUKU JOKYMEHTa U JIByX-
3HAYHBIN MOPSIIKOBBIA perucTpanoHHbIil HoMep. [Tocie koga opranuzanuu-pa3padoTyrka mpo-
cTaBisitoT Touky. Koj opranmzanuu-paspaborurika (OyKBEHHBINH) COCTOMT W3 NEPBBIX OYKB
Ha3BaHUs By3a. Koj XapakTepHCTHKU JOKYMEHTa COCTOMT M3 MATH 3HAKOB HAMCAaHHBIX apad-

ckumu 1dpamu (puc. 2.1):
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XX X XXX

B up TEXHONOIHYECKOT 0 P OLECCA IT0 MET 0Oy BRI OJH EHHA
BHE TEXHONOIHYECKOr 0 IPOLIECCA OITP EEN EMELH

KOHCT VKT HEHO-TEXH OJIOTHYECKHNIT ITIPH 3HAKANME T ETAIH
BI’I,TJ,' TEZHOJIOTHYECKOT 0 DOKYMEHTA

Pucynok 2.1- CtpykTypa Ko/ia XapaKTepUCTUKU JJOKyMEHTa
KoJpl xapakTepucTHKU TOKYMEHTOB IPUCBAMBAIOTCS 110 Tabmuiam 2.15, 2.16.

Ta6mmma 2.15 — Koapl TEXHOJOTHYECKHUX MPOIIECCOB 10 METOAAM BBITIOJTHEHUS

Ko Bun TtexHomormdeckoro mpo- Kon Bujn texHomornveckoro mporecca
11ecca 0 METO/1Y BBITIOJTHEHHUS 110 METO/TY BBITOJIHEHHUSI
01 OOmiero Ha3zHAuYCHHUS 60 dopmooOpazoBaHie H3 TOJIHMEp-
HBIX MaTepUaJIOB, PE3UHBI, CTEKIIA
02 TexHUYeCKUH KOHTPOJIb 65 [TopomkoBasi MeTayprus
04 [Iepemenienue 71 [lonyyenune MeTauIMYECKOro IO-
KPBITHUS
06, 07 Hcnbrtanus 73,74 Honyq?HHe JIAKOKPACOYHBIX I10-
KPBITUI
Konceppanus OnexTpoduznueckasi, 3SIEKTPOXH-
08 75 MHUYECKas U paJHallOHHAs 00pa-
00TKa
10 JIuThEe METAILIOB U CIUIABOB 80, 81 [Taiika
21 O06paboTka JaBIeHUEM 85 DJIEKTPOMOHTAXK
41, 42 | O6paboTka pe3aHreM 88 Co6opxka
50, 51 | Tepmuueckast 06paboTka Caapka
55 doroxuMuKko-puzndeckas 00- 90, 91
paboTka

B 3aBucuMocTu ot KOHCTPYKTUBHO-TCXHOJIOTUYICCKHUX IMPU3HAKOB JeTelIel O TEXHOJO0-
THYCCKUX MPOLECCOB YCTAHOBJICHBI CJIICAYIOIINEC KOIbI:

ENVHUYHBINA IPOLIECC ...vvvvieiiiriieiiiiiice st 1
THIOBO! HPOIIECC ....vvevveeereereesiee e 2
['pyHIOBOM MPOILECCT ... 3

[Ipumep 0003HaYEHHS TEXHOJIOTUYECKOTO JOKYMEHTA B KYPCOBOM ITPOEKTE:

CTAY M-AU 17.201.41.01P, 3nece CI'’AY— nanmeHnoBanue opranuzanuu; M-AUW 17 — xon uc-
nonuutens (M-AW — nanpasnenue noarotoBku, 17 — Homep 3ananus); 20 — KOJ KapThl ICKU30B;
1 — Kol eAMHUYHOTO TeXHOJOoruyeckoro npouecca; 41 — kox o6padotku pesanuem; 01 — nopsia-
KOBBIH HOMEp KapThl 3CKM30B; P — 0003Ha4YeHHEe NOKYMEHTa MpeIHa3HAYeHHOTO JUIsi PEMOHTa
U3JIeNusl.

[Tpumensiembie (OPMBI TEXHOJIOTHYECKON TOKYMEHTAIIMN YYUTHIBAIOT TIOCTPOYHBIN (MO-
NyJbHBIN) IPUHIUN BHeCeHUs nHpopMmarmu. Kaxxnoi HauaibHOM CTPOKE MOJYJISI COOTBETCTBYET
CBOM CITY’)KeOHBIH CHMBOJI, B KAUYECTBE KOTOPOTO MPUHSTHI IPOIMCHBIE OYKBBI PyCCKOTO andaBu-
Ta, MPOCTaBJISIEMbIE NTEpe]l HOMEPOM COOTBETCTBYIOMIEH cTpokH. Ciry:keOHble CUMBOJIBI YCIIOBHO
BBIPQKAIOT COCTaB MH(OpMAIH, pa3MeIIeHHON B Tpadax JaHHOTO MOMYJIS, M MpeIHA3HAYCHBI
Ui pasaeneHus MHGopManuu. Ha mocnenyrommx cTpokaX TEXHOJIOIMYECKHX TOKYMEHTOB C
aQHAJIOTMYHOM HMH(OpMaIMeil B mpeaenax 3amojHSAEMOro JIUCTa JOMYCKAaeTCsl HE MPOCTaBIATh
CITy’K€OHBII CHMBOIL.
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Tabmuna 2.16 — Ciry>keOHbIe CUMBOJIBI TEXHOJOTUYECKHX JOKYMEHTOB

O6o3HaueHne
CITy’)KeOHOTO Coneprkanre nHGOPMAIMK BHOCUMOM B Tpadbl
CHMBOJIA

1 2
Howmep yuacTka, niexa, pabouero mMecra, TJe BBIIOJIHIETCS ONeparysi, HoMep

A orepanuy, KoJ ¥ HauMEHOBaHHE OIepaluu, 0003HaueHUE JTOKYMEHTa, KOJ
yciouit Tpyna (MOT)

b Kox, HaumenoBanue o6opyaoBanusi, nHGopMallys o Tpyao3arpaTam;
WNudopmanus mo KOMIUIEKTauu u3aenus: cocraBueiMu yactamu (CB) ¢ yka-

K 3aHHEM HaWMEHOBaHMS Jaerajeil, ux obosznadenus. Ob603HaUeHHNE MOpasie-
JICHUA, OTKYyJa MOCTYMAIOT KOMIUICKTYIOIIUE W3ENUsl, KOJ €AUHUIIBl BEIH-
YUHBI, €IMHULIBI HOPMUPOBAHUS
WNudopmanus o npuMEeHIEMOM OCHOBHOM MaTepHalie ¥ HCXOJHON 3arOTOBKE,

M uH(pOpMaIKsg O BCIIOMOTATENIbHBIX U KOMIUIEKTYIOIIUX MaTepuaiax ¢ ykas3a-
HUEM HAaMMCHOBAHUS W KOJIa MaTepuasa, eIUHUIIBI HOPMUPOBAHUS, KOJIHYE-
CTBa Ha U3/IETIUE U HOPMBI pacxoja

O CopepxaHue onepanuu
Envnuna BenMuuHb, €JMHALA HOPMUPOBAHUS, KOJIMYECTBO JETajeid OHOTO

I1 0003Ha4YeHHs] B U3JENUU, 0003HaUECHHUE COOPOYHOIN €IUHUIIBI WM H3AEIus,
KyJla BXOAUT COOpOYHAas €IUHHIIA;

P [lepemeHHbIE TaHHBIE MO TEXHOJIOTMYECKHM PEXKHUMaM, PaCUETHbIE JaHHBIC
110 OCHOBHOMY ¥ BCIIOMOTaTe€IbHOMY BPEMEHHU

T Nudopmanivsa o mpuMeHseMO MpH BHIIOJHEHHH OIEpalii TEXHOJIOTHYe-
CKOM OCHACTKE

C O6o3Hauenue neranu (COOPOYHOW EAMHMIIBI) IO KOHCTPYKTOPCKOMY JOKY-
MEHTY, €€ HAMMEHOBaHUE U KOJI MPUHAIJIS)KHOCTH

)4 0O0603Ha4YeHUs] TEXHOJIOTHYECKOT0 KOJIa ¥ JOKYMEHTOB

I Nudopmaniis 0 TEXHOJIOTHYECKOM MPOIIECCE PEMOHTA JeTanu (COOpOUYHOU
€IMHHIIBI)

B Howmep nexa, ydactka, pabodero MecTa BBHIIIOTHEHUS ONEpalnyi, HOMEp ore-
panmu, KoJl 1 HAMMEHOBaHHE OTIepaIiu

X WNudopmaniisg 0 TEXHUYECKOW XapaKTePUCTHKE 000pYIOBaHUS, O MPEATPUS-
TUU-U3TOTOBUTEJIE U O CTOUMOCTH 000PYIOBaHHS

o O6o3HaueHne, HAMMEHOBAHME KOMIUIEKTa TEXHOJIOTHUYECKUX JTOKYMEHTOB H
o0111ee KOJIMYECTBO JINCTOB B KOMIUIEKTE JIOKYMEHTOB
O0603HaueHHE TEXHOJOTHUYECKOro JIOKYMEHTa, €ro YCJIOBHOE 0003HaueHHe,

r MOPSIKOBEIM HOMEp JIMCTa JOKYMEHTa, B KOTOPOM COJIEPKHUTCS HH(OPMAITHSI
0 netaiu (COOpOoUHOM eIMHUIIE) U 001ee KOJTMYECTBO JIUCTOB B IOKYMEHTE

MopaynpHBI IPUHLMI 3aMIOJIHEHUS TEXHOJOTMYECKOM JOKYMEHTAlUU Ha €IMHUYHBIN
TEXHOJIOTMYECKUIM IPOLIECC BOCCTAHOBJICHUs YCTAaHABIMBAECT OYEPEIHOCTh MPOCTAHOBKU M 3a-
MOJIHEHHUS CITY)KeOHbIX cuMBOJIOB: A, b, M, O, T. bonbsmuHcTBO rpad mapipytHoi kapTsl (MK)
UMEIOT 0003HaUYEHHE.

Tabmuma 2.17 — COOTBETCTBHE CITY’)KEOHBIX CHMBOJIOB M YCJIIOBHBIX 0003HAYEHUI BHOCMOW HMH-

dbopmanuu
HanmeHnoBanue CnyxeOHbli
Copepxanue nadopmanuu
(yciioBHOE 0003Ha4YeHHe) rpadbl CHUMBOJI
1 2 3
Iex A Howmep nexa
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Yy A Homep yuacTka, KOHBEEpHOU JTMHUHN

PM A Howmep pabouero mecra

Omnep A Homep onepauuun (mmpouecca) B TEXHOJIOTHYE-
CKOM IOCJIEI0BATEIBbHOCTH, BKJIKOYasi KOHTPOJIb
U IIEpEMELICHHE

Kox, HanmeHoBaHMe onepanuu A Kon onepaunn, HauMeHOBaHUE Ollepauu

O6o3HaueHue 10KyMEHTa A O6o3HaueHue JOKYMEHTa, HMHCTPYKUUHU II0
OXpaHe TpyZAa, IPUMEHSAEMbIX HAa JAHHOM oIle-
pauuu

Koz, naumenoBanue obopynoBa- b Kon, HaumeHnoBanue 060pyaoBaHuUsl.

HUS

CM b CremneHs MexaHU3aIuu

[Tpod b [Tpodeccus ucnonauTENSA

P b Pa3psin paboThl UCTIOJIHUTEIS

VT b Kon ycnoBuii Tpyaa u Ko MeToa onpezaese-
HUs HOpMBI BpeMeHu. [IpocTaBnsiercs B Buze
Ipobu

KP b KonuuecTBo ncnonuureneit

KO/ b KonnyecTBO OJTHOBPEMEHHO M3rOTABINBACMBIX
(peMOHTHUpYEMBIX) JeTajeit

EH b Enunniia HopMupoBaHus, Ha KOTOPYIO yCTa-
HOBJIeHa HopMa BpeMenu (1, 10, 100)

oIl b OOBeM MPOn3BOACTBEHHON apTHH

K b KoadduumeHt mrydnoro BpeMeHu

T b Hopwma mty4Horo BpeMeHu Ha onepanuu

T b HopMma noaroroBuTenbsHO-3aKIFOUUTEIBHOTO
BPEMEHHM Ha olepanuu

HaumenoBanue aeranu, c6opou- K/M JlomyckaeTcs He 3alO0JIHATh CTPOKY

HOM eTMHUIIBI WIIK MaTepuaia

O0o3HaueHue, KO K/M Ob6o3HaueHue neraneid, COOPOUHBIX €IUHUIL 1O
KOHCTPYKTOPCKOMY TOKYMEHTY MJIM MaTepuaa
O06o03HaueHue Moipa3ieieHus, MOCTABISIOIETO

OIIIT K/M KOMIUIEKTYIOIINE U3EIIH WIH MaTepUalIbl
Ko equHUIBI BETUUWHBI, €TUHULIBI U3MEPEHUS
KonngectBo neraneii, cCOOpOUHBIX €TUHMIL

EB K/M Hopma pacxona matepuana

K1 KM

H.pacx. K/M

[Ipu 3amosiHEHUU JOKYMEHTOB, MEX]y OIEpalusMU CJIeIyeT OCTaBJISATh CBOOOTHYIO
CTPOKY.

Kapta sckuzos (KD) — ato rpaduueckuil JOKYMEHT, coepKalluili 3CKU3bl, CXEMBbI, Ta0-
JMLbI, 1e(eKThl, TEXHUYeCKre TpeOoBaHUS HEOOXOIUMBbIE ISl BHIIOJIHEHUS Ipolecca, ornepa-
WY WA TIepexoja MPH PEMOHTE M3ACIHS, a TaK)Ke TOSCHSIIONINNA METO/bI U CpeACcTBa odecte-
yuBarole Oe3onmacHoe BeImosiHeHHe omepanuil. Ha KD k mporeccy BoccTaHOBIIGHUS U Je-
(dexTanuu AODKHBI OBITh YKa3aHbl HOMEpa W HAaMMEHOBaHHWE N1e()eKTOB, TEXHUYECKHE TpeOoBa-
HUS, HOMEpa pa3MepoB oOpabaTbiBaeMbIX MoBepxHocTed. HeoOxoanMoe KOJIMYEeCTBO BHIOB,
pa3pe3oB u ceueHnit Ha KD ycTanaBnmBaeTcs U3 yCinoBUs 00eCHeUeHNS HATJIAIHOCTH U SICHOCTU




M300paXeHHs TOBEPXHOCTEMH, a TAKXKE B 3aBUCUMOCTH OT TTOCTAHOBKU Pa3MEPOB U TEXHOJIOTHYe-
ckux 0a3. O6o3HaueHne oOpadaTeiBaeMbIX U JIEPEKTHBIX MOBEPXHOCTEH, mo3unuii Ha KD umeer
CIIETYIOIINE OCOOCHHOCTH:

- IOBEPXHOCTU 0003HAYAIOT MPOIUCHOM OYKBOM pycckoro andaBuTa Ha JMHUH-BBIHOCKE
CO CTPEJIKOM;

- HOMEp pa3Mepa oOpabaTbiBaeMOi WK JePEKTHON MOBEPXHOCTH — apaOCKou POt B
OKPYXKHOCTHU JIMAMETPOM 6-8 MM COEAMHEHHOM C pa3MEpHOM JIMHUEH;

- TO3UIIMU — apaOCKoi 1udpoit Ha TUHUU-BBIHOCKE. OKaHYMBAIOIICHCS TOYKOW B TEe
neranu. bykBeHHbIe 0003HAYECHUs CIIEAYET NMPUCBAUBATh B al()aBUTHOM TOpSIKEe Oe3 MOBTOpe-
HUH U npomyckoB. BHauane 0603HauaroT BUABI, pa3pe3bl U CEUEHUs, a 3aTeM MOBEPXHOCTH, MIPH
stoM OykBeI U, O, X, b, bl, b He npumensiror. Homepa pa3mMepoB 1 MO3HIIHIA clieAyeT HAaHOCUTh
Ha 3CKH3€ M0 BO3PACTaHUIO HE3aBHCHUMO OT MOpsKa MePeXoJ0B B HANpaBICHUH JIBUKEHUS ya-
coBoil crpenku. JlepekTsl Ha M300paKEHUU HE YKasbIBaroT. J[OMyCKaeTcsl BBIMONHATH JTUHHUH-
BBIHOCKM C OJJHUM HU3JIOMOM, a TaKXK€ OTBOAMTH OT OJHOI MOJIOYKM JIB€ WU Oojee JIMHUU-
BBIHOCKH.

YcnoBHbIE 0003HAYEHUS TEXHOJIOTUYECKUX 0a3, ornop, 3akuMOB BbIONHSOT 10 ['OCT
3.1107-81( cm. Tabn. I110). TekCTOBYIO 4YacTh COCTOSIIYIO W3 TEXHUYECKHX TpEOOBaHWA W
HauMeHoBaHuil nedektoB, cneayer opopmiare mo 'OCT 3.1104-81 u momemarh TOJIBKO Ha
NIEPBOM JIUCTE 3CKM3a. JleeKThl pa3MenaroT ¢ CaMOCTOSTENIbHOW HyMepanuel MyHKTOB Ha CBO-
6onaom mosne KO mop 3aronoBkom «Jledextrr». Ecnu nedext oauH, ero He HyMEpPYIOT, a Haj
HUM CTaBST 3arojioBokK «/ledexry. [Ipyn HanMunu TeXHUYECKUX TPeOOBAHUI, OHU 3aITHCHIBAIOTCS
Haja aedexTamu ¢ 3aroyioBKoM «TexHuyeckue TpeOOBaHUS». 3arojoBKU Ne(EKTOB U TEXHUYE-
CKuX TpeOoBaHMH He MomuepkuBaoT. JledhekThl ycTpaHseMble METOJIOM TOCTAHOBKU JOMOJTHH-
TenbHON peMoHTHOU Aetanu (JIP/]) uau 00paboTKOM 10 pEMOHTHOTO pa3Mepa, CAeayeT 3aruchl-
BaTh Pa3/eibHO, U B HAaUMEHOBAHUHU JePEeKTa yKa3bplBaTh YMCIOBOE 3HaueHHUE pasmepa. Ecmu
BOCCTAHOBJICHHE JETAU MPOBOJUTCS 10 KATETOPUITHOTO pa3Mepa, a TaKKe METOJ0M IMOCTaHOB-
ku /IP/], TO KaTeropuiHelil pa3Mep WIK pa3Mep MOJ JOIOJIHUTEIBHYIO A€TAllb, @ TAKXKE JPYrue
napaMeTpsl ClieyeT yKa3bIBaTh B Tabiwuile, Ha cBobogHoM mose KD. Jlomyckaercs pa3mep mon
JPJI meranp 3auChIBaTh MO TEKCTY ONEPALINU.

Tabmuna 2.18 — Pa3mepsl peMOHTHpYEMOH eTanu

O6o3nauenue | Pa3mep mo pabo- | PeMoHTHBIE pa3mepsl Pa3mep non
pazmepa YeMy YepTEKY 1 2 3 netanb «JAPII»
(5) 4075 401755, | 40,27, | 40375, 46,6

[Tpu ucnonp3zoBanuu Meroaa nocranoBku JPJ] na KO HeoO6xoauMo momemars 10MmoJIHH-
TebHBIA ICKU3 ¢ M300pakeHHEM YacTH BOCCTAHABIMBAEMOMW JETalld BMECTE C YCTaHOBIECHHOU
AP/,

B ciayuae nzobpaxkenust Ha KO pe3nObI, BOCCTAaHOBJICHHE KOTOPOU MOBJIEYET U3MEHEHUE
ee pasmepa, pasMep Ha M300paKeHUU HE yKa3bIBAaIOT, a MOMeMmaT B Tabmuie. [Ipu ycioBHOM
ob6o3Hauennn pacrnonoxenusi moepxuocred mo 'OCT 2.308-79 momyckaeTcsi MOJIb30BATHCS
u(poBBIMU 0003HAYEHUSIMU BMeCTO OYKBeHHBIX. CIpaBOUYHBIE pa3Mephl U pa3Mephl, obecre-
YUBaeMble MHCTPYMEHTOM Ha 3CKH3€ JIODKHBI OBITh OTOBOPEHBI. B 3TOM ciyuae crpaBa Han
pa3MepoM CTaBHUTCS 3HAK <«*» (3BE3/I0YKa), a B TEXHUYECKHX TPEOOBAHMSX 3alMCBHIBAETCA: «*
Pa3smepsl 1u1s cripaBok»; «* Pa3mepbl obecriey. HHCT. ».

[IpuMepsl 3amoaHEHUsT TEXHOJOTUYECKUX JIOKYMEHTOB Ha MPOIECC BOCCTAHOBIIECHUS
MIPUBEJICHBI B TIPUIIOKECHUH.

N3HOCOCTOMKOCTD, yCTalOCTHAsE M KOHTAaKTHas MPOYHOCTh BOCCTAHOBJIEHHBIX JAeTaliel
OTIPENIETISIOTCS TJIABHBIM 00pa30M COCTaBOM M CTPYKTYPOU MOKpHITHSA. BeiOOp cocTtaBa maTepua-
Jla TIOKPBITUS 3aBUCUT OT YCIOBUHM pabOTHI A€Tanu U BEAyIIero Buaa u3HammBanus. Kpome To-
ro, HeOOXOUMO YYHTHIBATh MPOYHOCTH CIIETIJICHUSI BEHIOPAHHOTO MaTepuaia ¢ OCHOBOM, TEXHO-
JIOTUYHOCTH MOKPBITHS MTPH MEXaHUYECKOH 00pabOTKe 1 SKOHOMHUYECKUE TTOKA3aTEH.
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s BOCCTaHOBJIEHUS! W3HOILIEHHBIX JETajlel HAIJIaBKOM M HANbUICHUEM NPUMEHSIOT
CIeyIoIIe MaTepuaibl: AJIEKTPOJAbI MOKPBITHIE Uil PYYHOW AYrOBOM HAIJIaBKH MOBEPXHOCT-
HBIX CJIO€B C 0OCOOBIMH CBOWMCTBAM; IMPOBOJIOKH U JICHTHI CIIOUTHOTO CEYCHMS JJISi aBTOMATU3H-
POBAHHOM HAIUJIaBKU; MOPOILIKOBBIE MPOBOJIOKU U JIGHTHI; IOPOLIKOBbIE MaTepuabl JIJIsl HAIIaB-
KU ¥ HaIllbLJICHUS; KEPAMUYECKHE JICHTHI U MIPYTKHU; (IIIOCHI IIJIaBJICHBIC U KEPAMUYECKHE.

CranpHyto cBapouHyto npoBoJioky CB-08A; C-0812C Cg-18XI'C u3zroraBinuBaemymo 1o
I'OCT 2246-70 npuMEHSIOT AJIs HAaIUIaBKHU, IEKTPOKOHTAKTHON MTPUBAPKH U Ta30TEPMHUUECKOIO
HanbUieHus. CTaHIapTOM MPEeayCMOTPeHO 77 Mapok npoBojok auamerpom 0,3-12 mm. Yraepo-
JUCTBIE U HU3KOJIETUPOBAHHBIE CBAPOUHBIE IPOBOJIOKH C coaepxaHueMm yriepoga menee 0,4;
(CB-08A, CB-08I'A, CB-08I'C m T.1..) MPUMEHSIIOT JJII BOCCTAHOBJICHUS pa3MEpOB JeTalied, a
TaKKe NI HAIJIaBKM MATKOTO IOJCIIOS IMEpes NMOCIEAYIOUIEM HAaHECEHHWEM HM3HOCOCTOMKOIO
cinosi. Ux cTpykTypa, KaK MpaBUiIO COCTOUT U3 MPOAYKTOB IMPOMEKYTOYHOTO pachajaa v pas3jiny-
HBIX KOJIMYECTB (eppHTa, MapTeHCUTA M KapOUI0B. BrICOKOIETHPOBaHHBIE CBApOYHBIEC MTPOBO-
noku tuna CB-07X25H13, CB-04X20H10I2b, CB-04X19H11M3, Ce-10X16H25AM6  u apy-
rUe — JJIs aHTUKOPPO3HMOHHOM HaIlIaBKU.

Jlist MexaHU3UPOBAHHOM AJIEKTPOAYTOBOM HAIUIABKU MPUMEHSIOT CTAIbHYIO XOJIOJAHOTS-
HyTy10 (quamerpom 0,3-7 MM) U TOpsiYEKaTaHYIO (TUaMETPOM 8 MM) HAIJIABOYHYIO MPOBOJIOKY
CIUIOLIHOTO ceueHus cieayroomux mapok Hm-45. Hn-65, Hno-80, Hu-50I°, Huo-30XI'CA, Ho-
S50XDA, Hn-4040X3I2M® I'OCT 10543-82. B mpakThke HaAmIaBOYHBIX PadOT HallIa TaKKe
MIPUMEHEHHUE CTajlbHas YIJIEPOAMCTAsl IPYKUHHas NMpoBosioka uzrorasnusaemas no I'OCT 9389-
75.

Jeranu pabotaromiye B ycIOBUSX a0pa3uBHOTO M3HAIIMBAHUS C YMEPEHHBIMHU U 3HAYU-
TENbHBIX HArpy3KaMH HAIUIaBJISIOT NOpOIIKOBbIMH mpoBosiokamu I1IT-Hn-200X12M, III1-Hn-
200X12B®, III-Ho-200X15CI1T'PT, IIII-Ho-80X20P3T, IIII-Ho-150X15P3T2, IIII-Ho-
350X1068T2 I'OCT 26101-84. a B cmyyae paboThl IpY BEICOKUX KOHTAaKTHBIX HAarpy3Kax M yja-
pax ucnoiup3yroT npososioky [III-Hn-90I'13H4 u IT11-Hn-12X12T'12C®.

BricokomapraniieBble ayCTEHUTHBIE CTald — TPAJULMOHHBIM MaTepuas JUisl HaIUIaBKU
neTaned, paboTalIKUX B YCIOBUAX W3HAIIUBAHUS C MHTEHCUBHBIMH YIAPHBIMH Harpy3KamH.
TBepmocTh TakOro MeTasuia mociie HaruraBku cocrasiseT 200-250 HB, a mocne naknema 400-500
HB.

HannaBneHHbIil MeTan BCleICTBUE NMEPEMEIINBAHUS C OCHOBHBIM M B3aWMOJEWUCTBUS C
aTMoc(epoil 1yru U IUIAKOM OTIMYAETCS 110 COCTABY OT JIEKTPOJHOrO (IPUCAT0UYHOr0) METal-
na. CozxepkaHue OCHOBHOTO METajljla B HAIUIaBJIEHHOM OOBIYHO BBIPAXKAETCSl B MPOLEHTaX IO
Macce, KoJebneTcss B MIMPOKUX MpefeNiax M 3aBUCUT OT crocoba M pexuma HariaBku. OCHOB-
HbIMU TpeOOBaHHEM IPHU BbIOOpE MapKH AJIEKTPOAHOIO Marepuala SIBISeTCS XUMHUYECKUH CO-
cTaB u TpeOyembie HU3NKO-MEXaHHMUECKHUEe CBOMCTBA. J[Jisl HAMIaBKU B OJMH CJIOW KakK MPaBUIIO
clenyeT BbIOMpaTh MaTepHallbl aHAJOTHYHBIE 10 COCTaBY BOccTaHaBiuBaeMmon aeranu. [lpu
HalIaBKe 1Moj (UII0COM HEOOXOJIUMYIO TBEPIOCTh HAIJIABIEHHOIO MaTepualla MOKHO olecrie-
YUTh HE TOJILKO 32 CUET BBIOOPA 3JIEKTPOAHOI0 MaTepraia HO U IyTeM BblOOpa Mapku (rroca.

3. IPOEKTUPOBAHUE TEXHOJIOT MYECKOI OCHACTKU

B oTo0ii yactu mpoekTa HEOOXOIUMO Pa3paboTaTh KOHCTPYKIMIO MPUCIIOCOOIEHHS sl BbI-
MIOJTHEHUSI OJTHOM M3 OIepaIfii TEXHOIOTUYECKOro Iporiecca (10 COrNIaCOBAHUIO ¢ IPenoiaBaTe-
jgeM). 3ajaya NPOEKTHPOBAHUS TEXHOJIOTMYECKOM OCHACTKM peIIaeTcsi B PacyeTHO-
nosicuutensHoi 3anucke (PI13) u rpaduueckoit yactu, B KoTOpoi pa3zpadaThiBatoT cOOPOUHBII
yepTex npucrnocodnenus. [IpoekTupoBanue MpucocoOsieHUs] He0OX0AUMO BBIIOIHATH B Clie-
JyIoIei mocaenoBaTenbHocTu [24].

1. O6ocHOBaTH HEOOXOAUMOCTh MTPOEKTUPOBAHUS HOBOTO MPHUCIIOCOOICHHS U MOJIepHU3a-
UM U3BECTHOrO (U YBEJIIMYEHHS MPOU3BOAMTEIHLHOCTH, PACUIMPEHUsT 001acTH MPUMEHEHUS,
MOBBIIIEHUS] TOYHOCTH, YITYUILIEHUs KauyecTBa 00paboTKH, co3aaHus 6osee 6e30MacHbIX YCIOBUN
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Tpyda U T.A.). 3A4€Ch CIEeNyeT JaTh aHaJIU3 CYLIECTBYIOIIMX KOHCTPYKIMM — aHAJIOroB, Keila-
TEJIBHO IIPOBECTH «IIATCHTHBIN MIOUCK).

2. B PII3 mpuBecTy 3CKU3 NpesiaraéMoro yCTpouCTBa, OMUCATh €ro KOHCTPYKIUIO U MTPUH-
un padoThl (IOCIe0BaTEIbHOCTh CpadaThIBaHUM, NepeMelleHuil). Yka3aTb JUYHBIA BKJIa]
pa3pa0oTurKa B yJIy4llIeHUE KOHCTPYKLUH, €€ HOBU3HY.

3. IlpousBecTu pacyeTsl 3I€MEHTOB KOHCTPYKLIMH MPUCIIOCOOIeHus. B kauecTBe BapHaHTOB
MOTYT OBITh MIPUHATHI IPOYHOCTHBIE PacyeThl HanOoJIee OTBETCTBEHHBIX Y3JIOB MM KPETIEXKHBIX
3JIEMEHTOB, YCWIMH, TeMmeparyp, AedopMaluii, HaIpsyKeHUH, epeMelleHuil, 3anaca npoyHo-
cti. COCTaBUThH Pa3MEPHYIO LEMb ISl IPUCIIOCOOIEHHS M ONPEAETUTh TOYHOCTh €ro U3roTOBJIe-
Hus. OObEM pacueToB ClELyeT COIracoBaTh ¢ PYKOBOJUTEIEM KypCOBOIO IIPOEKTA.

4. TloxgcuuTath 3aTpaThl HA U3TOTOBJICHUE PUCIIOCOOICHHS, B KOTOPbIE BXOIAT CIEIYIOIIHE
CTaThU: MOKYIHbIE MaTepHabl U KOMIUIEKTYIOIIHUE, a TaKke ce0eCTOMMOCTh U3rOTOBJICHUS (3a-
paboTHas 1m1aTa, HaKJIaJHbIE PacXo/bl U Ap.).

I'paduueckas 4acTb KOHCTPYKTOPCKON pa3pabOTKU A0JKHA OBITh IIPEJCTaBIeHa COOPOUYHBIM
4yepTexoM, BbINOIHEHHBIM B cooTBeTcTBUU ¢ 'OCT 2.109-73, u neranupoBkoil Haubosee OTBET-
CTBEHHBIX JI€TaJCH.

Ha cOopounslii yeprex paspadarbiBacTCs CrieU(HUKAIUSA, KOTOPasi BBIHOCUTCS B IPUIIOXKE-
Hus PII3. O6pasel BbIOJHEHNS IPUBECH B IPUIL.

[Ipu pa3paboTke KOHCTPYKIHH HPUCIOCOOICHUS HEOOXOAMMO IIMPOKO NMPUMEHSTH CTaH-
JTapTHBIE, HOPMAJIN30BaHHbIE U YHU(DUIIMPOBAHHbBIE KOHCTPYKTOPCKUE 3JIEMEHTHI.

[Tpumep odopmieHnss cOOPOUHOTO YepTeKa MPUCTIOCOOICHNUS TIpUBeIeH B puit. 10.

4. PACYET DKOHOMHWYECKON 3®OEKTUBHOCTU
OKoHOMUYECKUH 3((HEeKT MPU BOCCTAHOBJIEHUH AETAIN Pa3IMYHBIMU CIIOCOOAMM JIOCTUTAET-
Cs1 32 CYET NOBTOPHOI'O MCIIOJIB30BAHMS MAaTEPHUAIa U3HOMIEHHBIX JETAJICH.
Ecin npemuiaraemasi TEXHOJIOTHMSI BOCCTAHOBJIEHUSI CPABHUBAETCSI C TEXHOJIOTHEN M3rOTOBIIE-
HU JETAJICH B YCIOBHUAX PEMOHTHOIO NMPEANPUITHS WINA B3aAMEH W3HOLICHHOM JI€Tajly YCTaHaB-
JMBAIOT HOBYIO, TO SKOHOMUYECKUN AP PEeKT D MoJICUUTHIBAETCS 110 (popmyIie:

5-1, -(%j N 41)

rae Ly — nena HoBoM neranu, py0. (6epeTcsi U3 COOTBETCTBYIOIIETO Tpaic-nucta); E — Hop-
MaTHBHBIN KO3 duIMeHT 3hHekTHBHOCTH KanuTanbHbIX BioxeHui; E = 0,15; K — kanuranbHbIe
3arparthbl, pyo.; N — romoBas mporpaMmma BOCCTaHOBIICHHSI, TIT.
CeGectouMocTh BoccTaHoBieHuUs aetainu C, (IeHeKHOe BhIPpAKEHHE TEKYIIUX 3aTpaTr Mpe-
NPUATHUS HA €€ BOCCTaHOBIIEHHUE) TIOJICUUTHIBAETCS 110 (hopmyie:
Co=Cpp+Cy +3l,+ 3, +H. . +H,p, 4.2)

rae Cpo — CTOUMOCTH €TMHUIIBI peM(OH/Ia ¢ y4eTOM 3aTpaT Ha ero J0cTaBKy, pyo.; Cy - 3a-
TpaThl HA PEMOHTHBIE MaTepUallbl (HAIJIABOYHYIO MTPOBOJIOKY, 3JIEKTPOABI U T.1.), py0.; 3o — oc-
HOBHas1 3apa0oTHas miaTta pabounx, pyo.; 3n — IOMOIHUTENbHAs 3apaboTHas 1U1ata, pyo.; 3ng =
0,13I1,; Hee — Hauncnenns Ha corcrpax, pyo.; Hee = 0,35311,; Hp - Hakmagabie pacxoasl (aMop-
TU3AIMOHHBIE OTYMUCIICHUS, HA PEMOHT 00OpYIOBaHUs, IIEXOBbIE U 3aBOJICKHE PACXOMbI, COJEp-
’KaHue anmnapara ynpasieHus), py0.; Hp = 2 3I1,. [IpoueHT Haki1agHbIX pacXoAoB AJis KaxXa0ro
HPENPUSATHS CBOM.
Cop=ML,,, (4.3)
rae M- macca neranw, kr; Lm - iena metamionoma, py0./Kr.
Jns ynoOcTBa BBIYMCICHUN KamMTajbHbIE 3aTpaTbl, OCHOBHAs 3apIulaTa M KaJlbKyJSIUS
MOJTHOHM ce0eCTOMMOCTH BOCCTaHOBJIEHUS CBOJATCA B Ta6xa. 4.1, 4.2, 4.3.
Tabnuma 4.1
Pacuer kanuTanbHbBIX 3aTpat
HaumeHnoBaHnue u Mojienb KonuuectBo Croumocts, pyo
000pyIOBaHUS
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HUTOTI'O:

Tabnuma 4.2
Pacuer 3aTrpaT mo oCHOBHOI 3apaOOTHOM TIaTe
HaumenoBanwue ome- HItyunoe Pazpsin Tapuduas 3apaboTHas
paruii TexHoJgoruue- BpeMms, pabor CTaBKa, miara, pyo.
CKOTO IpoIiiecca Boc- MUH pyo.
CTaHOBJICHUS JIETaJIH
HNTOI'O:
Tabmuna 4.3
Kanpkynsuus monHoi ce0ecTOMMOCTH BOCCTAHOBIICHUS
Crartbu 3aTpar O6o3HaueHue CymmMma, pyo.
CtouMoCTb euHUIBI peMdoHIa Cro
3aTpaThl HA PEMOHTHBIE MaTEPUAIIbI Cm
OcHoBHast 3apaboTHas 1Iara 3llo
JlononuuTenpHas 3apaboTHas 1iaTa 31
Hauncnenus Ha conmaibHOE CTpaxOBaHUe Hce
Haxknagneie pacxojbl Hp
[TonHast ce6ecTOMMOCTh BOCCTAHOBJICHUS Cs

Pa3psn BeinosnHeHus paboT ¥ TapupHYIO CTaBKYy NPUHUMAIOT IO CIPAaBOYHOM JIUTEpAType U
YTOUHSAIOT y IpenojaBatTelsis. 3apa0oTHas IulaTa pabouux Ompesensercs Kak Npou3BelleHHe
LITYYHOIO BPEMEHU Ha Tapu(HYIO CTAaBKY I KaKJIOW Olepanuu B OTAEIbHOCTU. BO3MOXKHYIO
rOJIOBYIO MPOTPaMMy BOCCTAHOBJIEHUSI N ONpPEAENsSIOT UCXO U3 MPOM3BOIUTENHLHOCTH pa3pa-
00TaHHOTO TEXHOJIOTUYECKOro Iporecca. B cimydae, ecnu npennaraemasi TEXHOJIOTHS CpaBHHUBA-
€TCs C JIyYLIMM M3BECTHBIM TEXHOJOTHUECKUM PELICHHEM, TO TO0BOM 3KOHOMUYECKHH 3¢ dexT
omnpezensercs no Gopmye:

D= (C1+E%j—(C2+E%) -N, (4.4)

rae C1 — ce6ecTOMMOCTh BOCCTAHOBIIEHUS JAETANIN 110 U3BECTHOM (CyIIECTBYIOIIEH) TEXHOIO-
rum, pyo.; C2 - cebecToMMOCTh BOCCTAHOBJIEHMSI TOH JK€ JAETajad 10 BHOBb pa3paboOTaHHOU
(mpemtaraemoil) TexHosoruu, pyo.; K1 u K2 — cooTBeTCTBEHHO KamuTaabHbIE 3aTPaThl IS U3-
BECTHOM U HOBOM TEXHOJIOTHH, PYO.

[Tpu momyyeHUH OTPULIATEIBHOIO OKUAAEMOTO T'OJIOBOrO SKOHOMHUEcKoro 3¢ dekra mpen-
JIO’)KEHHBIN c110co0 OTBEpraeTcs
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