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1. OBIIME BOIIPOCHI IPOEKTHUPOBAHUA

HasBanue «poekT» MpouCXOAUT OT JATHHCKOTO CIIOBA «projectusy — «ycTpeMyIeHue
BIIEpE» HW B OOIEM CiIy4ae O3HA4YaeT KOMIUIEKC TEXHHUYECKOM M TEXHHUKO-
SKOHOMHUYECKON JOKYMEHTALMHU (YEPTEXKH, CXEMBI, PACUETHI, MOACHUTEIbHBIE 3aAMUCKH
U T.J.), COIEpXKAIIUNA MPOEKTHHIEC PEIICHUSI IO BCEM TEXHUYECKUM, OPTaHU3AIIMOHHBIM,
COIMAIbHBIM U 3KOHOMHYECKHMM BOIIPOCaM, HEOOXOJUMBIM JJIi COOpPYKEHUS (PEKOH-
CTPYKIIMH) ¥ TOCJEIYIONIEH AKCILTyaTallii MPOMBIIIUIEHHOTO 00BbEKTa UM OCYIIECTB-
JIEHUS MpoLecca.

[IpoexT nomkeH obecneuynTh co3aHue Iiexa (ydyacTtka) ¢ TeXHOJoruen, ooopyaoBa-
HUEM U COOPY>KEHHUSIMHU, COOTBETCTBYIOIIIMMH 00JI€€ BHICOKOMY TEXHUYECKOMY YPOBHIO,
YEM COBPEMEHHBIN.

COOTBETCTBEHHO MPOEKTUPOBAHNE — ATO MPUKIIATHAS JAEATEIHHOCTH MO pa3paboTKe
MIPOCKTOB IO CO3/aHUIO (COBEPIICHCTBOBAHUIO) OMPECICHHBIX 00BEKTOB HIIA TIPOIEC-
COB.

CymectByeT psii 00OIuX UIsl TF000TO MPOEKTA UCXOMHBIX MOJIOKEHUHN WA TPUHITH-
OB NPOEKTUPOBAHUS.

1.1. OcHOBHBIE TPUHLIMIIBI TPOCKTUPOBAHUS

— Ipunyun ob6wvexmusHocmu, BbIpAXKAIOIMINN HEOOXOIUMOCTh BCECTOPOHHEN U 00b-
eKTHUBHOM OIIEHKH BCEX Pa3pabaThIBA€MbIX MPOEKTHBIX PELICHUH, NX 0OBEKTUBHOTO CO-
MIOCTaBJICHUS! U CPAaBHEHHSI C U3BECTHBIMU PEIIEHUSMH, YTO JOJDKHO 00ecreynTh 000c-
HOBAHHOCTb PUHUMAEMBbIX PEUICHUH 1 BO3MOXKHOCTD YCIIEIIHOM UX peasn3alui;

— Ipunyun npoepeccusnocmu — peuieHus TOHKHBI OTBEYATh MOCIEAHUM JOCTHXKe-
HUSIM B COOTBETCTBYMOIIEH oOmacTu. OCyIIEeCTBICHHE STOr0 MPHUHIUMA TOJKHO CBO-
JTUTHCSI K TOMY, YTOOBI K MOMEHTY OKOHYAaHMSI CTPOUTENHCTBA U BBOJIA 11€Xa B IKCILIya-
TAIMIO PealM30BaHHbIE MPOEKTHBIE pelieHns Obuid Obl Ha O0Jiee BBICOKOM YPOBHE, YeM
COOTBETCTBYIOILIME PELICHUS B IEPEOBBIX 11eXaX (Ha MOMEHT ITyCKa);

— Ipunyun sxoHoMuyHOCmuy — pelieHne T0JKHO 00eCeYyuTh MUHUMAJbHbBIE 3aTpa-
Thl HAa €AMHUILY TPOAYKLIUH;

— [lpunyun xomniexcHocmu — HEOOXOAUMOCTh B3aMMHOM YBSI3KH B IpolLiecce Ipo-
eKTHUPOBAHUS OTJENIBHBIX MPOEKTHBIX PELICHUH;

— [lpunyun nepcnexmuernocmu, IpeaNoOiaralomuii 0043aTeIbHOCTh Y4eTa BO3ZMOXK-
HOCTH B OYIIYIOIIEM pacIIUpeHus 1exa, MOACpHHU3AIMH U HHTEHCU(DUKALIUU TIPOU3BO/I-
CTBa C YBEJIMYCHHEM MOIIHOCTHU MPOEKTUPYEMOTrO 1iexa (pe3epBUPOBaHUE TEPPUTOPHUH,
KOMMYHHUKAIIH 1 MOUTHOCTH 00CTYKMBAIOIIUX OTJIEIECHUI);

— [Ipunyun yuema meppumopuaibHocmu, Mpeanoaaralonmi Heo0XoIMMOCTh ydeTra
(bakTOpoB, OMpeaeNsIeMbIX OCOOCHHOCTSIMH TEPPUTOPHAIBHOTO PACIIOIOXKEHHUS MecTa
COOPYKEHHsI 11€Xa; Y4YeT HaJMuus MCTOYHUKOB CHAOXEHHs, HaJWuus moTpedurtesneit
POU3BOAUMON MPOIYKIINHU, IPUPOJHBIX YCIOBHM, OCOOCHHOCTh IUIOIIAIKU (XapakTep
IPyHTa, COCTaB BOJ U T.J.);



— Ilpunyun oonecoeeunocmu — 3ama4a KOTOPOro 00ECHeUnTh JINTENbHYI0 U 0€30T-
Ka3Hyl0 CiIyk0y u paboTy COOpYXEHHIA, arperaToB, CUCTEM KOMMYHHKAIIUU C MUHH-
MaJbHBIMU PacxXxoJaMy Ha UX peMOHT. [IpaBunbHBIN 1 000CHOBaHHBIN BHIOOp MaTepua-
JIOB U DJIEMEHTOB JIJISl COOPYKEHUS 00BEKTa;

— Ilpunyun 6e3onachocmu — OTpaxkaet 00s3aTEILHOCTh pa3pabOTKU Mep Mo odecrie-
4eHUIO 0€30MaCHBIX M TI0 BOBMOYKHOCTH KOM(OPTHBIX YCIOBHMA Tpy/Ja Ha BCEX ydacTKax
U pabounx MecTaX, a TaKXKe 3allUThl OKPYXKAIOMIEH CpelIbl OT BPEAHBIX MPOU3BO/I-
CTBEHHBIX BBIJICTICHUM;

— [llpunyun Hopmamuenocmu 3aKIIOYAETCS B HEOOXOJUMOCTU HCIIOJIb30BAHUS B
MPOCKTUPOBAHUHA HOPMATUBHBIX JOKYMEHTOB (0OOIIETOCYJapCTBEHHBIE HOPMBI MPOEK-
TUPOBAHUS, CTAHAAPTHI, TY Ha MaTEpPHAIBI U IPYTHUE JTOKYMEHTHI);

— Ilpunyun munusayuu OTpa’kaeT HEOOXOJUMOCTb HCIOIb30BAHUS B MPOEKTE pas-
JUYHBIX TUTIOBBIX TMPOEKTHBIX PEIICHUN (TUIOBBIE MPOEKTHI 3JIaHUNA M COOPYKCHHH,
TUTIOBBIC arperatbl 1 000pyAOBaHuUE. . .);

— [Ipunyun scmemuurnocmu — BBIpaKAeT HEOOXOAUMOCTh CO3/IaHUS B II€X€ U HA pa-
O0ounx Mectax HamboJiee OJaronpUsITHON BHEIIHEW 0OCTAaHOBKE M MCUXO(U3HOIOTHYE-
CKUX YCJIOBHH TPY/a,;

— Ipunyun nosmannocmu M ONPENEICHNAS PAIIMOHAIBHOTO 00beMa PEKOHCTPYKITHH
JCHCTBYIOIIETO II€Xa B YCJIOBUAX ICHCTBYIONIETO MPEANPHUATHS (IIPU OTpaHUICHHOM
o0bemMe (PMHAHCHUPOBAHUSA ),

1.2. Hcxonnele MaTepualbl IJI1 TPOSKTUPOBAHUS

HcxonHbple MaTepUallbl, UCIOJIb3YEMbIE IIPU IPOEKTUPOBAHNUN LIEXOB MOYKHO pasze-
JIUTh Ha CJICIYIOUIUE TPYIIIIbL:

1. Pe3ynbTaThl 000OIIEHHS MEPEIOBOrO OTEUECTBEHHOTO M 3apyOeKHOTrO OIbITa
IPOEKTUPOBAHUSA U HKCIUTyaTaI[H 1IEXOB COOTBETCTBYIOLIETO MPOUIIS;

2. Pe3ynbTaThl HAYYHO-UCCIEIOBATENBCKUX PA0OT, KOHCTPYKTOPCKUX Pa3pabOTOK U
U300peTeHni! B 00JIaCTH TEXHOJIOTMU MPOU3BOJICTBA, 00OPYIOBaHUS, CTPOUTEIHHBIX
KOHCTPYKIIMM U MaTE€pUaJIOB;

3. HopMaTuBHBIE U MHCTPYKTUBHBIE AKThI U JOKYMEHTHI;

4. TunoBbI€ NPOEKTHI.

[IpumeHeHne HOPMATUBHBIX M MHCTPYKTHBHBIX MAaTE€pPUAJIOB U TUIIOBBIX IIPOEKTOB
UMEET 11eJIb 00eCeYnTh €IMHO00pa3ne, ONTUMH3ALNIO, IPOTPECCUBHOCTD U BBICOKYIO
HIKOHOMUYECKYIO 3(PPEKTUBHOCTh MPOEKTHBIX PELICHUMN, CO3aHUE YIOOHBIX YCIOBHI
TPYJa, 3alUTy OKPY>KarOLIEN Cpeibl, yIPOILIEHNUE U YCKOPEHUE BBIIIOJIHEHHS IPOEKTA.

Crnenyer BBIAEIUTD CIEAYIOIIME PA3HOBUIHOCTH MUCXOJHBIX MAaTE€pUAJIOB, UCIIOJIb3Y-
€MBIX IIPU IPOEKTUPOBAHUU:

— 3aKOHBI, IOCTAHOBJIEHUS; T'OCYJAPCTBEHHBIE CTAHIAPTHI 10 NMPOECKTUPOBAHUIO U
CTPOUTEIIBCTRY;

— TOCYAapCTBEHHBbIE CTaHIAPTHI U TY, KOTOpbIE pEriaMeHTHPYIOT 00s3aTeNbHbIE
XapaKTEPUCTUKHU CBIPbs, TOIUIMBA, CTPOMMATEPHAIIOB, TOTOBOM NPOAYKLUY;



— HOPMATHBHBIE TOKYMEHTBI IO MPOEKTUpOBaHuIo0 U crpoutenbeTBy (CHull, canu-
TapHbIE HOPMBI CTPOUTENBCTBA IPOMBILUICHHBIX IPEIIPUATUN, CMETHBIE HOPMBI U IIpa-
BWJIA U T.J.).

OTH TOKYMEHTBI PETIIAMEHTUPYIOT HOPMBI CTPOUTENBHOIO MPOEKTUPOBAHUS 31aHUM,
COOPYKEHUM U NPEeINpUITHA U UX MHKEHEPHOIOo 00OpYyI0BaHMs, IpaBUia MPOU3BOI-
CTBa CTPOUTENBHBIX pabOT U UX MPUEMKH, ITpaBUIa COCTABIECHUS CMET, HOPMbI OOLIETO
Ha3Ha4YeHMs (IIPOTHUBONOKAPHBIE, DJEKTPOOE30NaCHOCTH, OCBELUEHUS, CAHTEXHUKU U
T.1.);

— o0uIMil KaTajaor TUIOBBIX CTPOUTENBHBIX KOHCTPYKLHMA W W3IEIUN U MOJ0OHBIE
TEPPUTOPHUAIIbHBIE KaTaJIOTH;

— KaTaJioTH Ha BCE BHUJIBI 000PYAOBaHUS, IPUOOPHI U JIP.;

— BEJJOMCTBEHHBIE KaTaJIOTH JIJIs1 CIIEUUAJIbHBIX BUJIOB CTPOUTEIBCTBA;

— HOPMBI TEXHUYECKOTO MPOEKTUPOBAHUS TEPMUUYECKUX LIEXOB (pa3paldaThIBarOTCs
['urpomes3oM U ApYyruMu COeUATN3UPOBAHHBIMU UHCTUTYTAMH);

— TUIOBBIE IPOEKTHI 1IEXOB, 3[aHUI, COOPYKEHUN U arperaToB (TUIOBBIE MPOEKTHI —
3TO 00pa3LOBBIE MPOEKTHI, OTIMYAIOLIMECS HAUOOJIEe BHICOKUM YPOBHEM IPOEKTHBIX
pELIeHUI U NPOIIEIINE IPOBEPKY B CTPOUTEIBCTBE U IKCILITyaTalllu).

1.3. Bwuabl npoeKTHpOBaHUS

OCHOBHBIMM TPAIULIMOHHBIMHU BUJIAMH IPOECKTUPOBAHUS SIBISIOTCS:

— MPOEKTHO-KOHCTPYKTOPCKUE PabOThI IO MPOEKTUPOBAHUIO MAIIIMH, YCTPOUCTB, U3-
JIEJINN U COOPYKEHUM;

— MPOEKTHO-TEXHOJIOTMYECKUE PAOO0THI MO MPOSKTUPOBAHUIO TEXHOJIOTHYECKUX MPO-
LIECCOB, BKJIFOYAsi THCTPYMEHT U TEXHOJIOTHYECKYIO OCHACTKY ISl UX OCYLIECTBIICHHUS;

— TIPOEKTHBIC PabOTHI MO pa3paboTKe MPOEKTHON JOKYMEHTAIIMA Ha CTPOUTEITHCTBO
MPEANPUATANA U UX OTIACIBHBIX 00BEKTOB (IIE€XOB, YIACTKOB) — CTPOUTEIIBHOE MPOEKTU-
pOBaHUE;

— WHHOBAIIMOHHBIE TPOEKTHBIE pPa3pabOTKH, co3MaBacMbie Ha 0aze WHHOBAIUI
(HOBIIECTB) — HAy4YHO OOOCHOBAaHHBIE TEXHHUYECKHE M TEXHOJIOTUYECKUE PEIICHHS
HApOJHOXO3SIMCTBEHHBIX 3a4a4 JJISI MOCIEAYIOIIETO UX BHEAPEHUS C TOMOIIBIO BbIIIE-
MIEPEUYHUCIIEHHBIX BUJIOB TPOEKTUPOBAHHUS;

— npoekThl npousBojicTBa padot (IIIIP) Ha cTpouTEeTbHO-MOHTAXHBIE PAOOTHI IS
YHUKAJIBHOTO U CJI0XHOTO 000PY0BaHUS U COOPYKEHUM;

— I'PaIOCTPOUTENBHOE IPOCKTUPOBAHNE;

— OpraHu3allMOHHOE TMPOEKTUpPOBaHUE (pa3pabOTKa MPOEKTOB OpraHu3alud |
YIOPABJICHUS IPEIITPUITHI).

1.4, MuHHOBanuu, THHOBALIMOHHBIN MPOIIECC U JICATEIBHOCTD
TepMI/IH «MHHOBaLUsA» UMECT JIMHIBUCTHYCCKOC IMPOUCXOXKIACHUEC U 0603Ha‘Ia€T HO-

BOBBEJICHHUE.
NunoBanuu J0JKHEI 00J1aaTh:



— Hay4YHO-TEXHUYECKON HOBU3HOM;

— YAOBJIETBOPSATH PHIHOYHOMY CIIPOCY;

— IMIPUHOCHUTD NMPUOBLIb.

KBanudukanus naHOBaIMi npuBeeHa B Tabmauie 1.1.

Tabmuna 1.1
Krnaccugukanus nHHOBaIMiA
[Tpuan knaccuduranum Bunpr nnHOBanIMA
1 2
1. ITo Texnonornyeckum napamer- | 1.1. IlponykroBbie. (IIpumeHeHne HOBBIX Mate-
pam puanoB, mnoiay(paOpuKaTOB M KOMIUIEKTYIOLIUX,

MOJYYE€HHUE HOBBIX MTPOJTYKTOB)
1.2. IIpoueccubie. (HoBbIE TEXHOTOTUM U TEXHUKA
JUIs1 €€ OCYIIIECTBIICHUS )

2. I1o Ty HOBH3HBI JIJIsl pPbIHKA 2.1. HoBsle 1151 OTpaciu B MUpE
2.2. HoBble 17151 OTpaciu B CTpaHe
2.3. HoBble qist mpeanpustst (rpynmnbl Ipeanpy-

SITHI)
3. ITo mecty B cucteme npeanpus- | 3.1. Ha Bxone npennpusrtus. (M3meHeHHs B BbI-
THUS Oope U WCIOJIB30BaHUHU CBHIPBS, MAaTEPUAIOB, TEX-

HUKU, HTHPOpMAIUH U JIp.)

3.2. Ha BeIxoae npeanpustus (U3AENHsl, YCIyTH,
TEXHOJIOTHH, HH(OPMALIUA U Ap.)

3.3. Ilo BuAy CHCTEMHOH CTPYKTYpBI MHpPEINpPH-
atust (YpaBJIEHYECKOM, TPOU3BOJACTBEHHOM, TEX-
HOJIOTUYECKOI)

4. ITo rmyOuHEe U3MEHEeHU 4.1. PagukansHbie (6a30BbIC)
4.2. Yaydiaroumue
4.3. MoaudukanroHHbie (4aCTHBIE)

5. ITo cepe nesTenbHOCTH 5.1. IIpousBoacTBeHHbIE TexHOIOTUH (puc. 1.1)
5.2. DKOHOMUYECKHE

5.3. ToproBeie

5.4. CounanbHbie

5.5. YnpasneHueckue

PaccMoTpuM cdepy nmpou3BOACTBEHHBIX TEXHOJOTHUH Kak I0JIe MWHHOBAIIMOHHOTO
MEHEI)KMEHTA.

MHHOBaMOHHBIN MPOLIECC — ATO MPOLIECC CO3AAHUs, OCBOCHHS U PACIPOCTPAHEHUS
WHHOBAIMH, COCTOAIIMN B MpeoOpa3oBaHUM HAYyYHO-TEXHUYECKHX 3HAHUI B MHHOBA-
nuu. OTcro/1a: UHHOBAIMOHHAS JEATEIbHOCTh (MHHOBATHKA) — ATO JESTEIBHOCThH IO
JOBEACHUIO HAyYHO-TEXHUYECKUX HUIeH, u300peTeHui, pa3paboToK A0 pe3ylibrara,
MIPUTOTHOTO K UX MPAKTUYECKOMY MCIIOJIb30BAHMUIO.




Ona BrIO4YaeT B ceOs BCE BUIBI HAYYHO-HCCICIOBATEIBCKUX M  OIBITHO-
koHcTpykTOopckux (HMOKP) paGoT, ocBOeHHE HOBIIECTB B IIPOU3BOJICTBE U Yy TTOTPEOU-
TeJel, peaau3alnio THHOBAIUH, BKIIF0Yas BHIXO]T HA JIMIIEH3MOHHYIO TOPTOBIIIO.

®opMbl OpraHu3ald MHHOBALIMOHHOM ESITEIbHOCTH Pa3HOOOpa3Hbl: OT TPYIOBbIX
koJu1ekTUBOB (TK) BY30B, HaydyHBIX yUpexJIeHU U 00BEKTOB MaJIOTO MpEeaIpUHUMA-
TEJIbCTBA /10 LIEHTPOB MHHOBALIMOHHOTO OM3HECA, TEXHOIOJIUCOB, TEXHOMAPKOB U TEX-
HOTPAJOB, BKJIIOYas rocyaapcTBeHHble HayuHble eHTpbl ('HI) mo orpacism.

3nanus ~
O6opynoBanue
KommyHnukanuu Texnonorus .
ChIpbe, TOTIIHBO IPOU3BO/ICTBA Marepua/ibHblii POAYKT >
Ilepconan, (puHAHCHI g MaTepUaIbHOTO
Tpancnopt MIPOAYKTA
3amnacHble 4YacTu
Marepuansl ~
CryneHTsl =
[IpenongaBarenu
3nanue TexHosorust .
Wndopmars —  mpom3BOjICTBA WHTennekTyanbHbIi NPOTYKT
OO6opynoBanue 3HAHMI CrenuanucThl
PuHaHCHI [TaTteHTBI
- [Ty6nukanuu
I'mapopecypcel )
Ilepconan, Texuonorus
Marepunan L npoussoscTBa OHepreTU4ecKuil NpoayKT >
Cemn SHEPTUU DneKTposHeprus
PuHaHCHI Temno

Puc. 1.1. TIpor3BOICTBEHHBIE TEXHOJIOTUH KaK 00BEKT HHHOBAIHOHHOTO MEHEKMEHTA
1.4.1. Coneprxanue, BUJIbl U CYObEKThl MHHOBAIIMOHHBIX MPOEKTHBIX Pa3padoToK

BBGI[CHI/Ie I/IHHOBaI_[I/Iﬁ B IMMPOU3BOJACTBO, B HAICM CJIy4dac Ha IPCAINIPUATUAX Mallu-
HOCTPOCHUA W MCTAJLIYPIur, OCYHICCTBJISICTCA IIOITAIIHO B pPaMKaX HMHBCCTHUIIMOHHO-
CTPOHUTCIIBHOTO IMPOLECCCa, KOTOprﬁ HAaYMHACTCA C MTHHOBAIIMOHHBIX ITPOCKTHLIX pa3pa-
00TOK MMpCAINPOCKTHOIO ICprUoaa, NPCACTABJICHHLIX B JIAHHOM Pa3JiCJIC HUKC.

1.4.1.1. VHHOBaUMOHHBINA MPOEKT

MHHOBALIMOHHBIN MPOEKT COACPKUT CIEIYIOUTYI0 HH(DOPMAIIHIO:

— 0 Ha3BaHUU U Ha3HAYEHUU WHULIMATUBHOU pa3pabOTKU — MHHOBAIIMOHHOTO MPOEK-
Ta;

— BPEMEHHU €r0 BBINIOJIHEHHUS,

— pe3yJibTaTax MapKETUHTa;



— €ro CoJIep’KaHuH;

— CTENEeHH TOTOBHOCTH;

— BO3MOXXHBIX MECTaX BHEJPEHUS;

— 0KHMJAEMBIX Pe3yJIbTaTaX M OLEHOYHBIX IKOHOMHUYECKUX MOKA3aTeIsIX;

— BIIAJICNIbI[aX MHTEJUIEKTYaJIbHONH COOCTBEHHOCTH.

[Ipu BOCTPeOOBAaHHOCTH PHIHKOM WHBECTHLIMOHHOTO IPOEKTAa, MPEACTAaBICHHOTO
CrelMaIu3upOBAaHHBIMY M31aHUsIMU (TazeT «busHec-mpenioxenuey, caiitel UHTEpHETA
u Oonee MHGOPMATUBHBIME MaTepHallaMu (BBICTABOYHBIE CTEHIbI, HH(POPMAIMOHHBIE
JHUCTHI U T.J.) TOTPEOyeTCs €ro MpUBs3Ka K KOHKPETHBIM YCJIOBHUSAM U 3aJadaM KOH-
KPETHOTO MPEANPHUATHS, YTO MOCIEI0BATENILHO BBINMOIHAECTCA B paMKaxX MHBECTHIIMOH-
HO-CTPOMTENIBHOTO LIMKJIA, KaK 3TO OYyJeT oKa3aHo Jajee.

Taxum 006pazom, HHHOBALIMOHHBIE POEKTHBIE Pa3pabOTKU — 3TO 3aBeplIaroIas cTa-
JUsl HAay4YHO-HMCCIIEOBATEIbCKUX PAa0OT, KOTOPBIE MOJDKHBI TOJy4yaTh Bce Oosbliee
IpUMEHEeHHEe KaKk HeoOX0IMMOe YCIIOBHE BHEIPEHHUS JOCTIKEHUI HayKH B COBpPEMEH-
HBIX SKOHOMUYECKHUX YCIOBUSIX.

JIpyrum BapuaHTOM BHEAPEHHS CO3JJAaHHOM TEXHUKH M TEXHOJIOTHHU SIBISETCS TEXHO-
JOTMYECKUI MHXXKUHUPUHT, HO OH paboTaeT Ha MX TUPAKUPOBAHHUH, KOT/Ia BHEJPEHUE
yKe TJIe-TO COCTOSIIOCH, T.€. B KAUeCTBE paHHETO PEIUITUEHTA.

[Tpumep opopmiieHHsI HTHHOBALIMOHHOTO MPOEKTa MPUBEICH B IPUIOKEHUH 1.

3aganue Ha pa3pabOTKy TEXHOJOTHYECKOTO MPEAJIOKEHHS Ha MHHOBAIMU 110 00BEK-
Ty (OpMHUpPYETCS COBMECTHO C 3aKa34MKOM Ha 0a3e MHHOBALMOHHOTO IPOEKTa U CO-
TIEPIKUT:

1) naumeHoBaHMEe pa3pabOTKH;

2) OCHOBaHHUE JIsl €€ pa3padOTKu;

3) cocTaB U HAMMEHOBAHUE €€ PA3/CIIOB;

4) mopsiIOK MpUEMKH-CcIauu padoT;

5) mepedeHb NpuIaraeMpIX K TEXHUYECKOMY 3aJJaHUIO0 UCXOIHBIX TaHHBIX.

1.4.1.2. Texuuueckoe npenyoxenue (TI1) Ha nHHOBaIMK 00BbEKTA

TII — KOMIUIEeKCHasE TEXHUYECKasi MpopaboTKa BHEAPECHHUS WHHOBAIIMA HAa KOHKPET-
HOM TIPEINPUATUH, ONpPESAIoNias OCHOBHBIC MapaMeTpbl Oyayliero MeTaylypruye-
ckoro oObekTa (Iiexa, ydacTKa) B 4acTH IpeJjlaraéMbIX TEXHUUYECKUX, TEXHOJIOTHYE-
CKHX, 00BEMHO-TNIAHUPOBOYHBIX PEIICHHUH, a TAKKE MO0 YKOHOMHUKE U IKOJIOTHHA B 00b-
eMe, JOCTATOYHOM JIJIsl COCTaBIICHHS XOJjaTaiicTBa (JAeKIapanun) O HaMEpPEHUsIX U pas-
paboTke obocHoBanus uHBectuimii (OW), OusHec-m1ana u Apyroil mpearnpoeKTHON J0-
KYMEHTAIIUX TPOCKTHBIMY WJIA WHKUHUPUHTOBBIMU (PpMaMH.

[IpuMepHbIl COCTAB TEXHUUECKOTO MPE/JI0KEHUS TPUBEICH HIXKE:

HcxomHble TaHHBIC U TTOJIOKEHMS.

[Ipennaraemasi mporpaMma BbIITyCKa MPOTYKIIUU.

Crnenuanu3zamus U Koorneparusi.

OCHOBHBIE PEIICHUS 110 OPTaHU3allUY TPOU3BOCTBA U YIIPABICHHUS.
[Ipensaraembie TEXHUUECKUE U TEXHOJIOTUYECKUE PELICHHUS.

5.1. TexHOJIOTHYECKHM MPOLIECC U €Tr0 0COOCHHOCTH.

Nk W=
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5.2. TpeGoBaHUs K OCHOBHOMY TE€XHOJIOITMYECKOMY 000PYIOBAHHUIO.
5.3. MupoBoii ypoBeHb pa3pabOTOK.
5.3.1. O1ieHKa COBPEMEHHOT0 YPOBHS (TEXHOJIOTUYECKUHN IIUKII).
5.3.2. CoOoTBETCTBME COBPEMEHHOMY MUPOBOMY YPOBHIO.
ObecnieyeHre MPOU3BOJICTBA CHIPbEM U TOTUIMBHO-IHEPTE€TUUECKUMH PECYPCAMH.
OxpaHa OKpYKarouen Cpebl.
OpueHTHPOBOYHASL SKOHOMHUKA CTPOUTEIBCTBA U IPOU3BO/ICTBA.
. YpoBeHb MeXaHu3aluu U apTomaTusanuu. OxpaHa TpyJa.
O BriBoABI U IpEIOKEHUSL.

bubnnorpaduueckuii Cucox.

[Ipunoxenus.

[1.1. Texaudyeckoe 3amanre Ha pa3padOTKy KOHKPETHOTO TEXHUYECKOTO MPEJIokKe-
HUSL.

I1.2. OTueT 0 NaTEHTHBIX UCCIIEJOBAHUIX.

I[1.3. Onucanuie u3o0OpeTeHu, 11e1eco00pa3HbIX K UCIOJIb30BAHUIO.

[1.4. TIpOTOKOJ TEXHUYECKOTO COBEIIAHUS Y TEXHUYECKOTO AUPEKTOPA MO PACCMOT-
PEHHIO OCHOBHBIX TEXHOJOTHUUECKUX PEIICHUM.

[1.5. I'padvk MHBECTUIIMOHHO-CTPOUTEIHHOTO LIUKJIA IO CO3AAHUIO YYaCTKa WIH 1ie-
xa.

[1.6. TexHOJMOTUYECKNN TLIaH.

Kak BUAHO U3 MPUBEICHHOTO COCTaBa TEXHUYECKOTO MPE/JIOKEHHUSI HA MHHOBAIUH,
OHO IO3BOJISIET PELINTD CIAEAYIOIINE 3a1aUu:

1. JlaeT BO3MOXHOCTb 3aKa34uKy (MHBECTOPY) MIPOBECTU IKCIEPTHYIO OLIEHKY U J0-
CTAaTOYHO TOJIHO TIOTPY3UTHCS B CPEAy IMPEAIaraeMoro TEXHOJOTUYECKOTO yKianaa Oy-
JyIIEro MPOW3BOJICTBA HA 0a3e MmpemiaracMbIX WHHOBAIIUN ISl IPUHATHAS OTBETCTBEH-
HBIX PEIICHUIN O UX BHEIPEHUH.

2. Co3zmaer HeoOxonuMoe HH(POpPMaALMOHHOE OOecleueHrue [Jisi OCYILECTBIICHUS
CIEAYIOUIMX 3TalOB HHBECTHUIIMOHHO-CTPOUTEIBHOIO LHKJIA, YTOYHSIA W COBEPUICH-
CTBYSl HAMEUEHHBIE TEXHOJOTUYECKUE U APYTHe pelieHruss 1 00beMbl HEOOXOAUMBIX WH-
BECTULIMM.

[Ipn sTOM cCrnenyeT OTMETUTb, YTO TEXHMUYECKOE NPEMJIOKEHHWE HAa WHHOBALUU —
HauOoJiee OM3KUM U3 peabHBIX MPOECKTHBIX Pa3pab0TOK aHAJOT JIJIsl AUTLIIOMHOTO MPO-
€KTa, YeM, CKa)KeM, IIPOEKT (TeXHUKO-d3KOHOMHYecKoe obocHoBaHue (TD0)).

Bosnee Toro, gaxe npu miaHOBO-paCIpEIEIUTENLHON CUCTEME SKOHOMUKE TPAIULIMS
HAYMHAThH ITUKJI WHBECTUIIMOHHO-CTPOUTENBHONU NEATETLHOCTH MO CO3JaHUI0 O00BEKTa
(mexa) ¢ TEXHUYECKOTO MPEIJIOKEHUs HA MHHOBALMU YK€ MPUMEHSIIACH MPU 3aKyTKe
KOMITJIEKCOB UMITOPTHOTO 000PYAOBaHHUS.

B yciioBusix pplHOYHON 3KOHOMHUKH 3TO CTAHOBUTCS HEOOXOIUMBIM 3JIEMEHTOM, TaK
KaK BO3MOKHOCTHU HKCTEHCUBHOI'O Pa3BUTHUS — 3a CUET MPOCTOr0 PACHIMPEHUST MPOU3-
BOJICTBA Ha 0a3e CyIECTBYIOLIETO0 TEXHOJIOIMUECKOro YKIIaaa — YK€ 1aBHO HCUEpIaHbl,
U TpeOYIOT TOJILKO MPOEKThl HHTEHCUBHOTO PA3BUTHUS — 3@ CUET MPOPBIBHBIX PaJIUKaIlb-
HBIX MHHOBAIMH MUPOBOTO YPOBHS, YTO HEM30EKHO MpeAnosaraeT 3Tan TeXHUYECKOTO
MPEJIOKEHNS] HA UHHOBALIUH.
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1.4.1.3. Texuonoruueckoe 3ananue (TJI3)

Pa3zpaboTka B mpeanpoeKTHbIN nepuo 1t HOBbIX 00bekToB TJI3 — Ha npennpusTu-
AX MAIIMHOCTPOUTEIBHBIX M METAJUIyPrUYeCKHX OTpacieil JaBHO CJIOKHMBIIASCA H
onpasnasIas ce0s TpaauLus.

TJI3 — monHasi, HA MOMEHT €ro COCTaBJieHUs, HH(OPMAIIUS O MPOIIECCHBIX MHHOBA-
nUsAX B 00beMe, JOCTATOYHOM JIJIsl IPOEKTUPOBAHUS TEXHUKHU U TEXHOJIOTHH, & C YUETOM
TII 1 caMoro MpOMBINIIIEHHOTO 00BEKTa (11eXa, y4acTKa) B 1I€JIOM B KOHKPETHBIX yCIIO-
BUSIX KOHKPETHOTO npeanpuatus B craauud TIO.

TJI3 obecneunBaer enuHoe WH(POPMANMOHHOE TOJIE I OOJBIIOTO KOJIMYECTBA
YYaCTHUKOB MHBECTULIMOHHO-CTPOUTEIBLHOM EATENBHOCTH HA €€ MOJAITANlaX M CIy)KUT
UM OIIOPHBIM M CBSI3YIOIIUM JOKYMEHTOM JiJIsl TPEOYIOIIUMX Ha 3THX 3Tamnax paboT u
pa3paboTOK, ycTymasi CBO€ MECTO BHOBb CO3JaHHOM JOKYMEHTAIMM Ha IMOJA3Tamnax, ¢
Y4ETOM BO3MOKHBIX U3MEHEHHU.

[IpodeccronanbHOe OCBOEHUE BBIMOJIHEHUS] OMUCHIBAEMON MHHOBALIMOHHOM pa3pa-
ootku TJI3, kak Brpouem, u panee onucanHoi TII, saBnsieTcs Gosiee HACYITHBIM U BOC-
TpeOOBAHHBIM B HAYYHO-TEXHUYECKOUW NEATETbHOCTH, YEM CTPOUTEIBHOE MPOEKTUPO-
BAaHHUE, KOTOPOE SIBIIAETCS MPEAMETOM YXKE APYrOMl — CTPOUTENBHOMN NESITENBHOCTH, KO-
TOPYIO HY’KHO 3HaTh U MOHKUMATh, HO KOTOPYIO OYJyT OCYIIECTBIIATH YK€ APYrHe Mmpo-
dheccroHaIbl.

Nuaye roBops, — ecnu Juist CO3AaTeNIe MHHOBALUKM B METAJUTYPTUU U MAIIMHOCTPOE-
HUM Ba)XHO JI0Ka3aTh LI€JIECO00PA3HOCTh U PEAIbHOCTh UX MPAKTUYECKOTO BHEAPEHUS,
TO OHHU JTOJDKHBI OCBOUTH pa3pabotky TII u T3JI. [JanbHeiimue e BUIbI MPOSKTUPOBA-
HUS BBIMIOJIHAT JAPYTUe CyOBEKThl MHBECTUIIMOHHO-CTPOUTEIBHOTO IIUKJA: KOHCTPYKTO-
pBI, TEXHOJIOTH U MPOEKTUPOBLINKHU; XOTs 00pa3 NEeHUCTBUS Apyr JIpyra 3HaTh HE0OXO-
MO, TeM 0oJiee, €CIU yYeCTh, YTO 3TO TPEOyEeT B 3HAUYUTEIBHON YacTH OBJIAJICBAHUS
VX 3HAHUSIMH.

Cka3zaHHOE HE UCKJIIOYAaeT BO3MOXKHOCTH BPEMEHHOTO MIPUBJICUECHUS 1JIs1 pa3padOoToOK
TII u T3JI B cocTaB CBOMX KOJUIEKTUBOB CIEIMAIMCTOB 110 MHHOBAIIMOHHBIM pa3padoT-
KaM WM WHXUHAPUHTOBBIM yCIIyraM W3 Hay4YHbIX, MHKUHUPUHIOBBIX WJIM MPOEKTHBIX
¢bupM, 0COOEHHO Ha CTAUU MPAKTUIECKOTO OCBOCHUSI 3TUX BUJOB pa3padOTOK.

[TpakTuueckuii mpumep coctaBa T3JI npuBeieH B NPUIIOKEHUH 2.

1.5. Ilepuoasl mpOoeKTUPOBAHUS MPOMBILIUIEHHBIX OOBEKTOB M UX COCTaB

[Tpu mpoeKTUPOBAHUHU MPOMBIIIJICHHBIX O0BEKTOB Pa3INYarOT CIEAYIOMINE TEPHOIbI
(aTamsI):

[TpoexTHsblil nepuoa (¢ 1996 r. — mepuoj NPOEKTHOrO HHKWUHHUPWHIA) KOTOPBIH
BKJIFOYAET:

1. Pa3paboTka npeanpoeKTHOro nepruojaa Ha 0a3e MHHOBALIMA:

— X0JJaTalCTBO (JIeKJIapalus) O HAMEPEHUSX;

— obocHoBanue uaBecTuiwii (ON)*;

— Ou3Hec-IUIaH;
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— oopmieHHe pa3permuTeNbHON JOKYMEHTAIIMN U COOp WCXOIHBIX MTaHHBIX IS
MIPOEKTUPOBAHUS;

— 3a/IaHUE Ha ITPOEKTUPOBAHMUE;

— OCHOBHBIE TTOJIOYKEHHUS HA TPOEKTUPOBAHHUE.

2. TlpoekTtHblit nepHOJ (IEPUO CTPOUTEIBHOTO MPOEKTUPOBAHUS).

1 cTagus: TeXHUKO-3KOHOMHYecKoe obocHoBaHue (TDO) — mpoekT™;

2 cragus: paboyast qokymenranus (P)*

W B ogny cranuto: pabounii ipoekT (PII) — mams HeCcnoKHBIX 0OBEKTOB C YTBEP-
KIAEMOU YacCThIO.

1.5.1. Meponpusitvsi NpeAnpoeKTHOTO Iepruoaa

Ha mpeanpoexTHol cTaanu mpoucxoauT (GopmupoBaHue oOIIe unen — HHBECTH-
IIMOHHOTO 3aMbICia. 3aKa34yMK CTPOUTENIbCTBA (PEKOHCTPYKIMHU) UCXOJs U3 PHIHOYHOM
KOHBIOKTYPBI, CXeMbI TIEPCIEKTUBHOIO PA3BUTHS MPEANPUATUS, HEOOXOAUMOCTH YITyd-
HIEHUS SKOJIOTUYECKUX YCIIOBUM, NEPEX0/1a HA HOBbIE AKOHOMUYECKHU BBITOJIHBIE TEXHO-
JIOTUW WJIM MO APYTUM MPUYMHAM COCTaBISIET Xodamaticmeo (JIeKJIapalyio) 0 HaMmepe-
HUSX B MECTHBIE OpraHbl BJIACTH, B KOTOPOM 3asiBJISIET O CBOEM >KEJIaHUU MOCTPOUTH
(peKOHCTPYHPOBATh) NpeaAnpusThe (IIeX) U 0 CBOSH MOTPEOHOCTH B IIJIOIMIAIIX.

Ha ocHOBaHMM MHBECTUIIMOHHOTO 3aMbIClia BCIE] 3a JAeKjIapalueil o HaMepeHHsX
(unmu BMecTe ¢ Hel) B MECTHBIE OpPTaHbl BIACTH MOJACTCS 000CHOBAHUE UHEECTMUYUL B
NPOEKTUPOBAHUE U CTPOUTEIHCTBO, B KOTOPOM O(OPMIISETCS UHBECMUYUOHHBI 3AMbl-
ces OyIyUIero MpOeKTa U OLIEHUBAETCA €ro 1e1ecO00pa3HOCTh B 00UIMX uepTax. B Hem
JOJDKHBI OBITH OCHOBHBIC JJAHHBIE U TPEOOBAHMS:

—OCHOBHBIE TEXHUKO-DKOHOMHUYECKHE TMOKa3aTean 0ObeKTa (B T.4. MOIIHOCTh, MPO-
U3BOJUTENILHOCTD, MPOU3BOACTBEHHAA MPOTrpaMMa, HOMEHKJIaTypa BBIITYCKaeMOW Mpo-
JTYKIIHAN);

— OCHOBHBIE TEXHOJIOTUYECKHUE PEIICHMUS;

— obecnieueHue pecypcamu (Boja, TOIUIUBO, dJEKTPOIHEPrus, paboyas cuiia v T.11.);

— OCHOBHBIE CTPOUTEJIbHBIE PEIICHMUS;

— OLICHKA BO3JIEHCTBUSI HA OKPYKAIOIUIYIO CPELY;

— KaJIpOBOE U COIMAIbHOE Pa3BUTHE;

— 3 PEKTUBHOCTH NHBECTUIIUM.

O0ocHOBaHME MHBECTUIIUN HA MPOCKTUPOBAHUE U CTPOUTENHCTBO (PEKOHCTPYKIIHIO)
1nexa, MOPEAnpUATHS TPOXOAUT SKCIEPTH3bl  (IKOJOTUYECKYI0, apXUTEKTYpHO-
CTPOUTEJBHYIO U T.JI.) — B PETMOHAJIBHON HE3aBUCUMOU 3KCIEPTHONM KOMHUCCHH.

[Tocne ycrenHoro mpoxoxaeHnus BCeX 3KCIEPTOB 0(hOPMIISIOTCA JOKYMEHTHI:

*3apyGeKHBIMM aHATOTAMH OTEUECTBEHHBIX TEPMHHOB CTPOMTEIBHOTO MPOEKTHPOBAHUS, UACTO
YIIOTPEOIIIEMBIX B INTEPATYPE, SBISIOTCS:

— 151 000CHOBAHMS MHBECTHLIMN — DOprpoeKT (0T JaTuHCKOTOo forproject mpeapoexT);

— msa TOO (mpoekta) — «belcHK-IpoeKT» (0T aHTIIMICKOro basic — OCHOBHOM, 0a30BbIi )$

— 1t paboueit ToKyMeHTaluu 1 pabodero npoexra — JleTanbHbIi MPOeKT.
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— pelieHue MECTHOTO OpraHa UCHOJHUTEIbHOW BIACTH O COTJACOBAHMM MECTa pas-
MeEIeHHsT 00bEKTA;

— aKT O BBIJICJICHUU 3€MEJIbHOTO y4acTKa.

[Tocne odopmileHre pa3peluTeNbHON TOKYMEHTAUd U cOOpa MCXOAHBIX JTaHHBIX
JUTSL TIPOEKTUPOBAHMS IPUCTYIAIOT K pa3pabOTKe TEXHUYECKOTO 3aJaHusl Ha MPOEKTU-
pOBaHuUeE.

Paszpabotka Texuuueckoro 3ananus (T3) sBasieTcs mpeanpoeKTHON cTaauen Mpoek-
TUPOBAHUS U COCTABIIIETCSI COBMECTHO T'€HEPAIbHBIM MPOESKTUPOBIIMKOM U 3aKa3YUKOM
U YTBEPKIAAETCA PYKOBOJUTENIEM MpPEANPUSATUSI-3aKa3urKa.

B TexmumyeckoM 3amaHWM TPHUBOMSTCS JaHHBIE M7 pa3pabOTKH TEXHUKO-
skoHOMHYecKOTO obocHOBaHUs (TDO) mnm TeXHUKO-d3KOHOMUYEecKux pacuetoB (TOP).
TexHuyeckoe 3aJjaHHE BKIIIOYAET TAKXKE MEPEUYEHb OCHOBHBIX TEXHOJIOTMYECKHUX IMPO-
IIECCOB, COPTAMEHT 00pabaThIBAEMBIX CTaJCH WM M3JEUA U 00BheM IMPOU3BOJACTBA. B
T3 ykaspiBaroTcs TpeOOBaHUS MO BHEAPEHUIO HOBOM TEXHHUKH, NEPEIOBOIO OMNbITA, aB-
TOMATU3UPOBAHHBIX CHCTEM YIPABICHUS TEXHOJIOTHYECKUM IMPOIECCOM U MPOU3BOJ-
ctBoM. OOs3arenbHbIM TpeOoBaHueM K T3 sABiseTcs HalWuWe MYyHKTOB IO 3aIUTE
OKpY>Kalollle Cpelibl U peKyJIbTUBALIMM 3eMeNIbHbIX ydacTkoB. B T3 yka3biBaercs pe-
UM pabOThl HOBOTO Iiexa (y4acTKa) U MepeyUCIIIOTCS OCHOBHbIE MTOKA3aTeNn €ro pa-
OOTHI.

B 3aBucumocTH 0T noTpeOHOCTH 3aBO/Aa-3aKa3unka B T3 MOTYT yKa3bIBaThCsl 00bEK-
Thl JKAJTUITHO-TPAKIAHCKOTO CTPOUTEIHCTBA WJIM OTOBAPHUBAIOTCS OCOOBIE YCIOBUS
MPOEKTUPOBAHMUS, CBSI3aHHBIE C CTPOUTEIHLCTBOM CAHUTAPHO-3AIIUTHBIX 30H, CTPOHU-
TEIbCTBOM PEMOHTHOTO 1iexa, pacmmperarneM ATC u ap. 00bEKTOB.

B T3 o0s3aTenpHO yKa3bIBaeTCs TeHEpaidbHasl MPOCKTHAS OpraHu3anus (TEHIIPOCK-
TUPOBILKMK) U T€HEepaJIbHAS IOAPAJIHASL CTPOUTEINIbHAS OpraHu3alvs (TEHIOAPSIUHK).

K T3 nonoJiHUTENBHO MPUIaraeTcs:

— aKT O BBIJICJICHUU 3€MEJIbHOTO y4acTKa;

— 000CHOBaHUE UHBECTULIN;

— TV Ha npucoequHeHnEe K HCTOYHUKAM CHA0KEHU S, MH)KEHEPHBIM CETSM U KOMMY-
HUKALHSM;

— UCXOJIHBIE JIAHHBIE M0 000PYI0BAHUIO;

— MaTepuaibl MHKEHEPHBIX U3bICKAHUN COCTOSIHUS IPUPOTHON M OKPY KaIOIIEH cpe-
IIBL;

— 000CHOBaHHE HEOOXOIUMOCTH TIPOBEICHHS JOMOJHUTEIBHBI M3BICKATEIbCKUX U
HAy4YHBIX padoT;

— o0s3aTenbHBIC JaHHBIE 0 TexHOJoruu (B Buae T3J1);

— TpeOOBaHUs 1O pa3padOTKe HECTAHIAPTHOTO 000Dy I0BAHNUS,

— pe3yJIbTaThl CIEITUATBHBIX M OOIIECTBEHHBIX IKCIIEPTHU3.

Bwmecre ¢ yrBepxkaenueM T3 Ha NpOeKTUPOBAHKE 3aKa3UMK MEPEJAET reHepaTbHOMY
MPOEKTUPOBILMKY 11€Xa WHKEHEPHO-T€OJOTUYECKHUE JIaHHbIE O IUIOIIAJIKE AJisi CTPOU-
TEJIbCTBA 1I€Xa WJIM PACIIUPEHUSI CYIIECTBYIONIIETO 11€Xa; JaHHbIE O TOTUIMBE U ChIpbe-
BOM OOECIEUYEHHH CTPOUTEIHCTBA MPOEKTUPYEMOTO 11€Xa; TEXHUYECKUE JIAaHHBIE O KOM-
MYHHUKaIMSIX, K KOTOPBIM JOJIKEH ObITh MPUCOEIUHEH 1IEX; CBEACHUS O JEHCTBYIOLIEM
1exe (B cilydyae ero peKOHCTPYKIMHU) U IpyTrue He0OXOANUMbIE CBEICHMUS.
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YTBepKICHHOE PYKOBOJIUTEIEM 3aKa34MKa TEXHUUECKOE 3aJaHhE CIIY)KUT OCHOBA-
HUEM JIJIs1 Hadajia MPOSKTUPOBAHUSI.

Jlyis opraHu3anuy padoT ¥ TEXHUYECKOTO PYKOBOJACTBA B MHCTUTYTE, SIBIISTFOIIIMMCS
TeHEePAIBbHBIM MPOCKTUPOBIIIMKOM, HazHA4YaeTcs TJaBHbIM uHxkeHep mpoekrta (I'UII) u
nomontHuKU [ UII-KypaTopsl MO CIIO)KHBIM YacTsIM MPOEKTa, KOTOPHIE OCYIIECTBIISIIOT
CBSI3b CO CTCIMATU3UPOBAHHBIMU OPTaHU3AIHSIMH.

Crhemyer OTMETHTH, YTO MPOEKTHAs JOKYMEHTAIWs pa3pabaThiBacTCsl MpEeHMYyIe-
CTBEHHO Ha KOHKYPCHOM OCHOBE, B T.4. Uepe3 TOpru noApsiaa (TeHaep).

1.5.2. Ilepuoz CTPOUTETHLHOTO TPOEKTUPOBAHMS
1.5.2.1. CTpouUTENbCTBO U €T0 BUJIbI

Cmpoumenbcmeo — 0Tpaciib MaTepUAIBHOTO MPOU3BOJCTBA, B KOTOPOM CO3/1ar0TCS
OCHOBHBIE ()OH/IBI TPOU3BOJICTBEHHOTO M HEMPOU3BOJACTBEHHOTO Ha3HAUYCHUSI, — KOHEY-
Hasl 11eJIb ”THHOBAaTUKHU U TPOCKTUPOBAHMUS.

Ilpooykyus cmpoumenbcmea — 3aKOHUYCHHBIC U TOJITOTOBJICHHBIE K BBOJY HOBBIC U
PEKOHCTPYHUPOBAHHBIC MPOU3BOJICTBEHHBIC IPEANPUATHUS U 1IEXH, KUJIbIE JOMa, 3/1aHUS,
COOPYKEHHUS U JIp. OOBEKTHI.

OTAn4uTeILHON 0OCOOCHHOCTh CTPOUTEILCTBA SIBJSETCS TO, YTO €0 MPOIYKIUS He-
MOJBM)KHA M HCIIOJIB3YETCS B OCHOBHOM TaM e, TJIe¢ U Npou3BejeHa (II03TOMY CO0-
CTBEHHOCTb Ha CTPOUTEIHHBIC O0OBEKTHI U HA3BIBACTCS HEOBUNCUMOCTIBIO).

Baxwneiimieir 0COOCHHOCTHIO MMPOYKIIMHA CTPOUTENIHCTBA SIBJISIFOTCS €r0 JUTUTEIILHBIE
cpoku ciykObl. [Ipu CTpOMTENHCTBE MPUHATO Pa3NHUaTh OOBEKTHI: KANUMALILHO20
cmpoumenvcmea (0T TATUHCKOTO CJIOBA — «capitaly — Ti1aBHbBIN), KOTOPHIE U CTAHOBSITCS
BHOBbH CO3JIaHHBIMH OCHOBHBIMH (DOHJIAMH TIPEITIPUSATHS, & TAKKE 8PEeMeHHble 30aHUS U
coopydiceHusl, COOpYy>KaeMble Ha TEPHOJ CTPOUTENBCTBA ISl HYXJ OCYIIECTBIICHUS
CTPOUTEILCTBA.

K sroMy crnemyer mo06aBUTh, YTO CTPOUTEIHLCTBO OCYIICCTBISECTCS C IOMOIIBIO
CMPOUMENbHO-MOHMANICHLIX pabom, BBHIMOJHIEMBIX Ha CTPOMTEIBLHOM IUIOMIAIKE CO-
31aBaeMOro OOBEKTa, a CMOUMOCHIb CIPOUMETbCMEA, TaKUM 00pa3oM, CKJIAIbIBACTCS
U3 CTOMMOCTEH CTPOUTEILHOTO MPOEKTUPOBAHMS U CTPOUTEIIBHO-MOHTAaXKHBIX PadoT,
BKJIFOYAIOIINX B CE0S CTOUMOCTh 3THUX PabOT ¢ yUY€TOM CTPOUTEIBHBIX MaTEpPUAJIOB U
KOHCTPYKITUH, 1 CTOMMOCTH YCTaHABJIMBAEMOTO 000PYAOBaHUS.

Camu cTpouTenbHO-MOHTaXxHbIe padoTel (CMP) nensitcs Ha:

— obwecmpoumenvhvie pabomopl. 3eMIISTHbIE, KAMEHHBIE, OCTOHHBIC, KEIE300€TOH-
HbIC, TUIOTHUYHBIC, CTOJIIPHBIC, OTIACIOYHBIC, KPOBEIbHBIE, TIOTPY30YHO-PA3TPy309YHbIE
pabOThl 1 MOHTaX CTPOUTEIBHBIX KOHCTPYKITUH;

— cneyuanbHble, BKIIOYAIONINE: MOHTAX TEXHOJOTUYECKOTO 000pYyIOBaHMs, TPYyOO-
MPOBOJ, OOCTYKMBAIOIIETO 000PY0BAHUS M €0 CUCTEM, BKJIIOUAs JICKTPOMOHTAKHBIC
paboThl, MOHTAX CPEJICTB KOHTPOJII U aBTOMATHKH.

B ctpouTenscTBe nMpeanpusTUi WM 1IEXOB (Janee 0ObEKTOB) pa3anyaroT, He3aBHU-
CHUMO OT UX OTPacCeBOM MPUHAJICKHOCTH, CICAYIOIINE €TI0 BUbL:
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1. Hosoe cmpoumenscmeo — CTPOUTETBCTBO MO MPOEKTY 00BEKTA, OCYIIECTBISIEMOE
Ha OTBOJMMOM I 3TOTO IUIOLIAJIKE.

2. Pacwupenue — CTpOUTENBCTBO 1O MPOEKTY JONOJHUTEIBHBIX K CYIIECTBYIOIIHAM
IPOM3BOJCTBEHHBIX IUIOIIAJEH 00BbEKTa ¢ BBOJOM HOBBIX IPOM3BOACTBEHHBIX MOIIHO-
CTEH.

Ilenbro pacimmpenust 0ObeKTa SBISETCS YBEIMUYEHUE €r0 IMPOM3BOICTBEHHON MOUI-
HOCTHU 3a CYET COXPAaHEHUs CYIIECTBYIOUIMX MOIIHOCTEH M BBOJA HOBBIX B 0ojee Ko-
POTKHE CPOKH U IPA MEHBIINX 3aTpaTax, 4YeM IPHU CO3JaHUM aHAJOTUYHBIX CYMMAapPHBIX
MOITHOCTEHN IIyTEM HOBOI'O CTPOUTEIIBCTBA.

3. Pexoncmpykyus — OCylIECTBICHUE TIOJHOTO WM YaCTUYHOTO Mepeo0opy10BaHus
U TIEPEyCTPOIiCTBa MPOM3BOACTBA 0€3 pacIIMPEHUs] OCHOBHOTO MPOU3BOJICTBA, HO CO
CTPOUTENILCTBOM OOBEKTOB BCIIOMOTATENIBHOTO U OOCITY)KMBAIOIIET0 Ha3HA4YEHUs, C 3a-
MEHOW MOpPaJIbHO U (PU3MUECKH YCTapeBIIEro OOOPYIOBaHMS, YCTPAHEHHUEM UCIPO-
HOpLUI B TEXHOJIOTHYECKUX U BCIIOMOTATENIbHBIX CIIYkK0ax.

I{enbro pEKOHCTPYKLMU JEHCTBYIOIIEIO OOBEKTA SBIAETCS YBEJIWYEHHE O0beMa U
yJIy4IIEHUS] Ka4eCTBA BBITYCKAaeMON MPOAYKLHMU WM OKa3bIBaEMBIX YCIYr Ha 0a3e HO-
BOI1, O0JIee COBPEMEHHOM TEXHOJIOTM U OpraHU3alMM IPOU3BOACTBA (YCJIYT) C MEHbBIIU-
MU 3aTpaTamMH U B 00jiee KOPOTKUE CPOKH, YEM IPU HOBOM CTPOMTEIBCTBE MM PACILIU-
pEHUU IIPOU3BOACTBA.

4. Texnuueckoe nepesoopysicenue — OCyILIECTBICHUE KOMILJIEKCAa MeponpuaTuii (0e3
paciMpeHusi UMEIOIIMXCs IUIOMAJe 00bEeKTa U €ro PEeKOHCTPYKLKH) MO MOBBIIIEHUIO
€ro TEXHUYECKOTO YPOBHS IMPOU3BOACTBA IIYTEM 3aMEHBI yCTAPEBIIEH TEXHUKU U TEX-
HOJIOTMH HOBOM, a TAK)KE€ MEXAHU3alMs M aBTOMATHU3ALNs MPOU3BOACTBEHHBIX IIPOLIEC-
COB, MOJIepHU3alMs 000pyAOBaHUsA, YIyUlIEeHHE OpraHU3aluu TpyAa U APYTUX TEXHU-
YECKUX MEPOIPUITUH.

[{eapr0 TEXHUYECKOTO MEPEBOOPYKEHHUS ABIISIETCS 00eCneYeHre MPUPOCTa BBIITYCKA
NPOAYKIIMHM, YIYUIIEHNE €€ KauecTBa, a TAK)KE JIPYruX MokazaTesel paboTbl 00bEKTa ¢
MEHBIIMMH 3aTpaTaMd U B 0ojiee KOPOTKUE CPOKH, YEM IPU HOBOM CTPOMTEIBLCTBE,
pacClIMPEHNH, PEKOHCTPYKLIUH.

ITpu 3HaUNUTENBHOM M3HOCE OCHOBHBIX (JOHJOB OOBEKTA BIOJIHE BO3MOYKHA CHUTYya-
1Us1, KOT/1a HOBOE CTPOMUTENILCTBO OKaXETCsl 00Jiee SKOHOMUUYECKH BBITOJHBIM, YEM pe-
KOHCTPYKIMS WIA TEXHUYECKOE NIEPEBOOpYKeHUE. 1103TOMy OKOHYATENIBHO peleHue o
BUJIE CTPOUTEIIBCTBA ONPENEIAETCS TEXHUKO-3KOHOMUUYECKUM 00OCHOBAHUEM.

[TpoekTrpoBaHNE MPOMBIIUICHHBIX OOBEKTOB MOKET OCYIIECTBIATHCS JUO0 B OJIHY,
anbo B aBe ctanuu. [Ipum ogHOCTAAMITHOM MPOEKTUPOBAHUHU BBIMOJHAETCA PabOUnit
npoekT (PII) co CBOJIHBIM CMETHBIM PAcCU€TOM CTOUMOCTH. Takoe MpPOEKTUPOBAHHE
IIPEAYCMOTPEHO JUIS CPABHUTEIBHO HECIIOKHBIX LIEXOB, KOTOPBIE CTPOSITCS 110 TUIIOBBIM
WM YK€ IpUMEHABIIMMC Ipoekram. [Ipn aByXxcTaauimHOM NPOEKTUPOBAHUU BBIITOJ-
HSIIOT MPOEKT CO CBOJHBIM CMETHBIM PAcUeTOM CTOMMOCTH (TiepBasi CTaaus) U pabodyro
JOKYMEHTAIMI0 CO cMeTamu (BTopas craaus). lIpoexkTupoBaHue HOBBIX LIEXOB OCY-
LIECTBIISIETCS B ABE CTaUH.
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1.5.2.2. CocTaB u cofiep>kaHue TEXHUKO-I3KOHOMUYEeCKOT0 ob6ocHoBanus (TDO)

PaboTa Haj mpoeKTOM HAYMHAETCS C COCTABJICHUS TEXHUKO-DKOHOMHUYECKOTO pacue-
ta (TOP) npu ogHOCTaIMITHOM MPOEKTUPOBAHUM HIIM TEXHUKO-2KOHOMHYECKOTO 000C-
HoBaHus (TOO) npu 1ByXCTaAMMHOM MPOEKTUPOBAHUU.

Pa3paboTka TEXHHUKO-3KOHOMHYECKOIO pacdyeTra M TEeXHUKO-3KOHOMHUYECKOro 00o0c-
HOBaHUSI MPOMU3BOJUTCS TE€HEPAIbHBIM IMPOEKTUPOBIIMKOM C MPHUBJICUYCHHEM JAPYTHUX
CIIELIMAIM3UPOBAHHBIX MPOEKTHBIX OpPraHU3alUi 110 COOTBETCTBYIOIIUM pa3iesiaM Mpo-
eKTa.

CoctaB u kpaTkoe cojaepkanue paznesioB TOO mis 00BEKTOB MPOU3BOICTBEHHOTO
Ha3HAYCHUS:

1. OO01mast MosSICHUTENTbHAS 3aMKCKA.

1.1. OcHoBaHU€ U UCXOJHBIE JAHHBIE JI MPOESKTUPOBAHUS.

1.2. KpaTkas xapakTepucTUKa U cOCTaB 00beKTa (MpeANpUsITHS, LIeXa, U T.1I.).

1.3.  IIpousBoacTBeHHAasi MporpamMma 1 MpOEKTHAst MOUTHOCTb.

1.4. JlanHble 0 KayecTBE, KOHKYPEHTOCIIOCOOHOCTH M TEXHUYECKOM YPOBHE IpPO-
TYKIUH.

1.5. Jlannsle 0 chipbeBOM 0a3ze, MaTEpUAIBHOM M TOIUIMBHO-3HEPIeTHUYECKOM Oa-
JaHCe, PECYpCHOM MOTpeOaeHNH U 3PHEKTUBHOCTH €TI0 UCTIOJIb30BAHUS, a TAKKE OTXO-
JIOB M BTOPUYHBIX SHEPTOPECYPCOB.

1.6. CounanbHO-3KOHOMHUYECKHE U S3KOJOTUYECKUE YCIOBHS U MEPOIPHUSITHS.

1.7. Meporpusitus 1o OXpaHe TPy/Ja, CAaHUTAPUHA U OE30MACHOCTH >KU3HEACATEIb-
HOCTH.

1.8. DKOHOMHKA CTPOUTENILCTBA U MPOU3BOJICTBA B COMOCTABJICHUU C IMOKA3aTesI-
MU 00BEKTOB-aHAJIOTOB.

1.9.  JIOKyMEHTBI cOrjaacoBaHMil, pa3pelieHui, YCIOBUH U T.1I.

2. ['eHepanbHbBIN TUIaH U TPAHCIIOPT.

2.1. Kpartkas xapakTepucTuKa perioHa U MpOMILIONIAJKY.

2.2. PeunieHus v nMoka3aTelu:

2.2.1. I'eHepaibHbIN TJIaH U TPAHCIIOPT.

2.2.2. OCHOBHbIE UIAHUPOBOYHBIE PELICHHUS.

2.2.3. biaroyctpoucTBo.

2.2.4. PazMmenieHne NHKEHEPHBIX CETEM.

2.2.5. Opranuszanusi OXpaHsl.

2.3.  OCHOBHBIE YEPTEXKH.

2.3.1. CuryanuoHHBIN IJIaH pa3MeIIeHUs 00bEKTa C YKa3aHue 00beKTa, BHEIITHIX
CETEU U 3alIUTHOMN 30HBI.

2.3.2. Kaprorpamma 3eMeNbHbBIX paboT.

2.3.3. CBOJHBI I'eHEepaIbHbIN IJ1aH.

3. TexHoJOrHYECKHE pEIIeHHs (CM. HUXKE).

4. Opranu3zauys U ynpaBJIeHUE POU3BOJCTBOM.

4.1. CtpykTypa ynpaBieHUs IPOU3BOJCTBOM.

4.2. ACYVII u ero uadpopmainmonHoe, GyHKIIMOHAIBLHOE, OPTraHU3aIlMOHHOE U TeX-
HUYECKOE 00ecreueHue.
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4.3. [IpodeccnonabHO-KBAIN(PUKAIIMOHHBIN COCTAB PaOOTAIOIINX.

4.4. CaHUTapHO-TUTUEHUYECKUE YCIIOBUS TPYIa.

4.5. MepornpusaTus 1o oxpaHe TpyJa.

5. ApXUTEKTYPHO-CTPOUTEIIbHbBIE PEIICHUS.

5.1. HXeHepHO-Te0JI0THYECKUE U THIPOT€0IOTMYECKUE YCIOBUS MPOMILIONIAIKH.

5.2. Onucanue U 000CHOBaHUE apXUTEKTYPHO-CTPOUTEIILHBIX PEIIEHU, B TOM YHUC-
Jie 1O 3allliTe OT IIyMa U BUOpaLHii, OBITOBOMY U CAHUTAPHOMY OOCITYKHUBAaHHIO pabo-
TaAIOLLUX.

5.3. MepornpusTHs 1o 3JIeKTPO-, MOJIHHE-, B3PBIBO-, M0Kap00e30MacHOCTH U KOPPO-
3MOHHOM 3alUTe.

5.4. OCHOBHBIE YEPTEKHU:

5.4.1. [Inansl, pa3pessl U (pacaapl OCHOBHBIX 31aHUN M COOPYKEHHM C N300paKeHH-
€M OCHOBHBIX HECYLIUX U OIPaKAAIOIIUX KOHCTPYKLIHM.

6. HmxeHepHoe 000pyJ0BaHUE, CETH U CUCTEMBI.

6.1. Pemenus no BoJJOCHA0XKEHUIO, KAaHATU3ALIUU, TEIIOCHA0XKEHUIO, Ta30CHA0-
AKEHUIO0, FIEKTPOCHAOKEHHUIO, OTOIICHUIO, BEHTHIIALIMA U KOHJIUIIMOHUPOBAHUIO BO3-
oyxa.

6.2. HmxeHepHoe o0opyoBaHUE OOBEKTA, B TOM YHCJIE:

6.2.1. DaexkTpoodbopyaOBaHUE.

6.2.2. DJIEKTPOOCBEUICHHUE.

6.2.3. CBs3b U CUTHAJIM3ALIUSL.

6.2.4. Pamumoduxanus u npomMTeneBUICHHE.

6.2.5. IlpoTtuBomnoxkapHble yCTPOUCTBA U JP.

6.3. Jlucneruepuzauus ¥ aBTOMAaTU3aLMs YIIPABIECHUS HHKEHEPHbI-

MU CUCTEMAaMHU.

6.4. OCHOBHBIE YEPTEXKHU:

6.4.1. [IpyHUMNIMATBHBIE CXEMBI U TUIAHBI 10 pemeHusM . 6.1, 6.2, 6.3 1 oCHOB-
HBIM COOPYXEHHUSM JJAHHOTO pa3jena.

7. Opranu3anus CTpOUTENIbCTBA.

8. OxpaHa OKpy>KarolIeh Cpeibl.

9. NHXeHepHO-TEXHUUYECKUE MEPONPUSITHS IPaKIaHCKOW 000poHbl. Meponpusitus
10 MPEAYNPEKICHUIO YPE3BbIYAHBIX cUTyalui (BBIMOTHAIOTCS MO YCIOBUSIM PErHo-
HajpHOTrO mrtada 'O u YC).

10. CMeTHast CTOUMOCTb.

11.9xoHoMu4eckast M (UHAHCOBAsI OLIEHKA MPOEKTa. DPPEKTUBHOCTH MHBECTHIIUA.
OnpenensroTcsi OCHOBHBIE JAHHBIE U TEXHUKO-3KOHOMHUYECKHE MMOKA3aTENH CTPOUTEIb-
CTBa M MPOU3BOACTBA, B cpaBHeHHH ¢ OU u oObeKkTaMu-aHamoraMu, OnpeaessouMU
3¢ (HEKTUBHOCTH WHBECTHUIIU.

OTMeTuM crenyroiiee:

1. Ceoouwiii cmemmuwlil pacuem, ONPEACISIIONINA CTOMMOCTh BCEX O0OBEKTOB CTPOH-
TEJIbCTBA, COCTABJISIETCS HA OCHOBAaHUU OOBEKTHBIX CMETHBIX PACUETOB, OMPEAEIISIOIINX
CTOMMOCTb BXOJSIINX B CTPOUTENILCTBO OOBEKTOB.
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2. Obvexmuvili cMemublil pacuem, ONPEICTSIONINNA CTOMMOCTh O0OBEKTA, COCTABIIS-
€TCsl HA OCHOBAHMM JIOKAJIbHBIX CMETHBIX PacyeToB, ONPEIEISAIOIINX CTOUMOCTh BCEX
OTJIENbHBIX BUJIOB padoT.

3. Jlokanvuvie cmemuvle pacuemsi, ONPENETSIOUIME CTOMMOCTH OTAEJIBHBIX BUI0OB
paboT (CTPOUTENBHBIX, CAHTEXHUYECKUX, MPOMIPOBOIOK MHKEHEPHBIX CETEH, MOHTa-
’ka, IPUOOPETEHUs] U U3rOTOBJIEHUSI 000PYAOBAaHUA U T.J.), COCTABIIIOTCS HAa OCHOBA-
HUM CMETHBIX pacyeTOB Ha OTAEIbHBIE BUABI 3aTPAT, BXOASIIUX B COCTaB KaXKIOTO JIO-
KaJIbHOTO pacyera.

Brinmonnenue ykazaHHbIX BbIle paznenoB TOO TpeOyeT BKIOYEHHs B COCTaB MpoO-
eKTHOU (hUPMBI pa3pabOTYUKOB C OOJBIION HOMEHKIATYpOW CHEIHAbHOCTEH, 4TO, B
OTJIMYME OT MPOEKTHOTO WH)XMHHUPHUHTA, OCYIIECTBUMO JIHIIb B paMKax JOCTATOYHO
0071b111011 TPOEKTHOU (PUPMBI, OCOOEHHO MPU MPOEKTUPOBAHNUN TAKUX CIIOKHBIX U SHEP-
TOHACHIIIEHHBIX 00BEKTOB, KaK 00BEKTHI METAILTYyprun. JlaHHOE 00CTOSTENHCTBO HAIILIO
OTpaXEHHE B CTPYKTypE MPOEKTHBIX OpraHU3alil, KOTOPbIE MOAPA3AEISIIOTCS HA TPU
TUIA!

1. I'enepanbubie — UHCTUTYTHI [ UTTPO (rocymapcTBEHHBIH MHCTUTYT IO MPOEKTH-
POBaHMIO), KOTOPBIE OCYIIECTBISIOT I€HIPOEKTUPOBAHUE U Pa3pabOTKy KOMILIEKCHBIX
(T.e. BO BCEX paszjienax) NPOEKTOB CTPOUTENBCTBA O0BEKTOB B cBOUX oTpacisx (I'mmpo-
Mme3, Ypainrunpomes, YemssOrunpomes U apyrue — B MeTaurypruu; ['umpoTspkmar,
YpanrunpoTtspkMalil — B TSDKEJIOM MaIMHOCTpOeHuu; ['unpoaBTonpoM — B aBToMoOuIIE-
CTPOCHHH U T.1.), IPUBJIEKAsl TP HOBOM CTPOUTEIBCTBE, OCOOCHHO B CTAANH «padbouast
JOKYMEHTAIUS, MHCTUTYTHI CIAEAYIOIINX ABYX THIIOB (CM. HUXKE):

2. Teppuropuanbable — HHCTUTYTHI ['occTpost (IIpomcTpolinpoexTsl, I'paxnannpo-
eKThI U T.J.), KOTOPBIE MO 3aJJaHHUsIM T€HEePabHbIX HHCTUTYTOB — T'€HIIPOEKTUPOBILUKOB
pa3pabaThIBalOT MPOECKTHYIO JOKYMEHTAIMIO MO apXUTEKTYPHO-CTPOUTEIBHBIM pa3jie-
JaM MPOEKTa.

3. CnenuanusupoBaHHble — MHCTUTYTHI [ TIM (rocynapcTBeHHbIE TPOEKTHBIE UHCTH-
TYTbI), KOTOPBIE TAKXKE IO 33JIJaHUSM I'€HEPAIbHBIX UHCTUTYTOB CHELMAIU3UPYIOTCS Ha
pa3paboTKe OTAEIbHBIX, COOTBETCTBYIOLIMX CBOEMY Ha3BaHHUIO, Pa3[eliOB MPOECKTHON
JOKYMEHTaLUU.

B coBpeMEHHBIX SKOHOMUYECKUX YCIOBUSAX MPAKTUYECKU BCE MPOEKTHBIE UHCTUTY-
Thl CTaJIM AKLMOHEPHBIMHM (YACTHBIMHM) U CJIOBO «TOCYIapCTBEHHbIE» a abOpeBHaType
Ha3BAHUN COXpaAHSETCS KaK 3JeMEHT (UPMEHHON MapKH, a C JINKBUAALKUENH OTPaCIeBbIX
MUHHUCTEPCTB YK€ HE OrpaHMYHMBAIOTCS OOCIYy)KMBaHHEM TOJIBKO CBOEH OTpaciu, T.e.
CTPEMSATCS K YHUBEPCAJIbHOCTH.

Hapsiny ¢ Ha3BaHHBIMHM TpeMs TUIIAMU OCHOBHBIX MPOEKTHBIX OpraHU3aluil CTPOU-
TEJbHBIM MPOEKTUPOBAHNEM 3aHUMAIOTCS:

1) mpoexTHbIE OTENBI (MK YIPABICHUS ) — IPU KPYIHBIX U CPEIHUX MPEITPHUITHIX
METAJTypTUH, MAIIMHOCTPOCHUS W JIPYTHUX OTpacied — A TeKYLIUX OIEepaTHUBHBIX
MEJKUX U CPEJHUX MPOEKTHBIX padOT, KOTOPBIX HA HA3BaHHBIX MPEANPUATUAX JOCTa-
TOYHO JJIs1 00ECTIEUEHUs X 3arpy3KH;

2) IPOEKTHO-CTPOUTENBHBIE CHEIUATM3UPOBaHHbIE (UPMBI, pa3pabdaThIBarOIINE
IPOEKTHYI0 JOKYMEHTAlMI0 B KOMIUIEKTE C BBIIOJHEHHUEM MO HEW CTPOUTENBHO-
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MOHTQ)XHBIX PabOT M YaCTO C TMOCTaBKaMU OOOPYAOBAHHS CO cAadyeil oOBEeKTa «ImoJ
KITIOU».

OnuuM U3 OCHOBHBIX paznenoB TOP u TOO sBisieTcss mexuHonosuueckas yacms K
pa3paboTKe, KOTOPOM MPUCTYMNAIOT IMOCJE COCTABICHUS MEXHOJI02UUEeCKO20 3A0aHUs
(TJI3) Ha mpoeKkTUpOBaHHUE.

CymiecTByeT TUMOBasi UHCTPYKIMUA MO pa3paboTKe TexHosorudeckoro 3ananus (M-
14-1-1-86).

B TexHoMOrHYECKOM 3a/JaHUH YKA3bIBACTCS TIPOU3BOIUTEIHLHOCTD 11€Xa, ePEeUnCIIs-
IOTCSl UCXOAHBIE MaTepUalbl U TpeOOBaHMS K HUM, MAPKU CTaJel, PeKUM UX 00pabOTKH
U T.10.

O0s13aTeTbHO TMEPEUYUCIISIIOTCS HCIIONB3yeMbI€ SHEPTOHOCUTENIM U Ta3bl (DJIEKTPO-
DHEPTUs, KUCIOPOJI, a30T, aprOH, MPUPOIHBIN Ta3, CKATHI BO3MYyX), 3aaf0TCS YACIb-
HBIC ¥ YaCOBBIC PACXOJbl M TpeOOBaHUS 1O AaBieHUI0. KpoMe Toro, 1mo Kucmopoay yka-
3bIBAETCS COJEPIKAHKE BIIaru, Mo aproHy — YUCTOTA.

[IpuBOoAMTCS COPTAMEHT WM OCHOBHBIE TPEOOBAHHMS K KOHEUHON MPOAYKLIMH IeXa.
HaMeuaroTcsi OCHOBHBIE TEXHOJOTUYECKUE IMPOIIECChl, KOTOPbIE IIAaHUPYETCS OCYIIe-
CTBUTH B HOBOM 1I€X€E WJIM YKA3bIBAIOTCS OCHOBHBIEC HANPABJIEHUSI PEKOHCTPYKIIMH 1IeXa.

OmnpenensitoTcsi OCHOBHBIE TPY30TIOTOKH.

OnuceIBaeTCs TEXHOJIOTUSI TEPMUYECKON 00paOOTKU, MPUBOJATCSA JaHHbIE MO 000-
PYZIOBaHHUIO.

[lepeuncnsroTcst TpeOOBaHUS K aBTOMATH3AIUH TIPOIiecca.

[Topsimok KOHTPOJISI ¥ CZIaYH TIPOAYKITHH.

B 3axnmroueHnn mpuBOAATCS TEXHUKO-3KOHOMHUYECKHE TOKa3aTean pa3paboTaHHOM
TEXHOJIOTHH, U YKa3bIBaeTCsi cooTBeTcTBHE 13JI COBpeMEHHOMY MHUPOBOMY TEXHUYE-
CKOMY YPOBHIO.

B cootBerctBuu ¢ T3JI reHIPOEKTUPOBLIMKOM OCYIIECTBIIAETCS pa3paboTKa TEXHO-
norudeckoit yactu TOP wnm TIO, sBisitomieics OCHOBHOW COCTAaBJIAIOIIECH TPOEKTA.

BrinonHeHne TeXHOJIOTMYECKOW YacTH MPOEKTa BO3JIAraercs, Kak MmpaBuio, Ha CO-
TPYJHUKOB TEXHOJIOTMYECKOTO OT/€]la HHCTUTYTa-T€HIPOEKTUPOBIIUKA.

B mexnonocuueckou wacmu mnpoexta AalOTCsA PEIICHUs MO TEXHOJIOTHMU MPOU3BO/I-
CTBa, KpaTKasi MX XapaKTEpPUCTHKA, CPABHEHHE BBIOPAHHOTO TEXHOJIOIMYECKOTO MPO-
1ecca ¢ rnepeoBbIMU PEIICHUsIMA B OT€UECTBEHHOU U 3apy0eHOM MPAaKTUKE, pEeLICHUS
[0 OpraHu3aly KOHTPOJISI KauecTBa MPOU3BOUMON METAIIIONPOAYKIIMH, COCTABY BbI-
OpaHHOTO O0OpYMOBaHMS W OIIEHKE €r0 MPOTPECCUBHOCTH, OOOCHOBAaHUE OOBEMHO-
TUTAHUPOBOYHBIX PEIICHHM, TaHHBIE 00 UCTIOJIb3YEeMbIX MaTepHaliax, ChIpbe, UX MOTPEO-
HOCTSIX, CBEJICHUSI O TMOTPEOHOCTH TOTUIMBA, AJIEKTPOIHEPTHH W JPYTUX IHEPrOpecyp-
COB, TOIUTUBHO-DPHEPTETUUECKUE U MAaTepUATbHBIC OAJIAHCHI TEXHOJOTUYECKUX MPOIIEC-
COB M PEIIIECHUS 10 OPraHU3aluu 0€30TXOTHOTO TIPOU3BOJICTBA.

TexHomornyeckast 4acTh MPOEKTA BKIFOYALT:

— pacyeT MpPOU3BOAMUTENILHOCTH 1I€Xa C YTOYHEHUEM 00beMa MPOU3BOJCTBA MO HO-
MEHKJIaType U3/eIni;

— BBIOOp THIa, KOJIMYECTBA arperaToB (meyuei);

— olpeJieieHre peKMMa U OCHOBHBIX MoKazaresiel paboThl 000py10BaHuUS;
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— ONPENENICHUE Pacxo/ia BCIIOMOTraTeNbHBIX MAaTEPUAJIOB, 3JIEKTPOIHEPTUH, BOJABI U
TOIIMBA MO JaHHBIM MaTEpUaJIbHBIX U TEIUIOBBIX OAlaHCOB IeYeH;

— pa3paboTKy pallOHAJIBHOM cXeMbl pabOThI 1IEXA U CXEMBI IPY30BbIX TIOTOKOB;

— pacyeT KOJIMYeCTBAa U BBIOOP THIIA MOJbEMHO-TPAHCIOPTHOTO U BCIIOMOIaTeIbHO-
ro o0oOpy0BaHUs;

— pa3paboTKy 0O0BEMHO-IUIAHUPOBOYHBIX PELIEHUN LieXa.

Ha ocHOBe NPUHATHIX B TEXHOJIOIMYECKOW YaCTU PELICHUN BBIOJIHAKOTCSA APYIHE
pazgenst TOP wim TOO. [Ipu 3TOM HCHONB3YIOTCS CHELUATHCTBI COOTBETCTBYIOIIMX
OTZIEJIOB MHCTUTYTA-T€HNPOEKTUPOBLIMKA WJIH IMPUBJIEKAIOTCS CIELHAIN3UPOBAHHbBIE
opranmzaiuy. KoopauHaiuioo NpOEKTHBIX pPadOT pa3IMYHbIX OTIEJIOB HHCTUTYTa-
TEHIPOEKTUPOBIIMKA M MPHUBJICUYEHHBIX OPraHU3ALMA MO KaXXAOMY KOHKPETHOMY IpO-
€KTy OCYLIECTBJISET IIaBHbIM MHxeHep npoekta (I'MII) u ero 3amecTuTenn-KypaTopbl
110 CMEXHBIM YaCTSAM IPOEKTA, OCYLIECTBISAIOIINE CBSI3b CO CIIEHNUATU3UPOBAHHBIMU Op-
TaHU3aLUAMU.

1.5.2.3. Pabouas noxyMeHTaIus

Pabouas noxymenrtanus (P/]) pazpabatbiBaeTcsi mocie mpoleaypbl COriacoBaHUN U
YTBEPKJICHUSI IPEAbIAYIIEH CTauu U cOOpa UCXOJHBIX TaHHBIX MO0 YCTaHABIMBAEMOMY
000py1I0BaHUIO.

JlokymeHTaIusi Ha 9TOM CTaJuH, TIaBHBIM 00pa3oM paboyue 4epTekH, MpeaHa3Ha-
YEHHBIC JIJIS1 TPOU3BOJICTBA CTPOUTEIBHBIX U MOHTAXHBIX PaOOT, SBISETCS MPOJIOIIKE-
HUeM paspadbotku TOO (TpoekTa) U CoAepKAIMUXCS B HEM PAacYeTOB M IAHHBIX MOSCHU-
TenpHOU 3amucku. Kpome paboumx deprexkeid, B cocTaB paboyeil JOKyMEHTAIMH BXO-
TISIT:

— cnenudukanys 000py10BaHuUS;

— BEJIOMOCTHU MOTPEOHOCTH B MaTepHaliax;

— BEJIOMOCTU 00bEMOB CTPOUTENIHBIX U MOHTAXHBIX PaboT;

— CMETHAs JOKYMEHTALIUS.

JlokymeHTaIusi BBIYCKAETCsl KOMILJIEKTAMM 10 BUJAM CTPOUTEIBHBIX paboT U cre-
UAJBHOCTIM MX pa3padoTyukoB. [Ipu 3TOM mepBbIil (3aryiaBHbINA) JTUCT KaXI0TO KOM-
IJIEKTa COAEPKUT MEePeUeHb BXOASIIEH B HETO JOKYMEHTAIMU C €€ CoJIepKaHUueEM, 000-
3HAYEHUEM M HOMEPAMMU JIUCTOB, & TAKKE COJEPKUT OCHOBHBIE TEXHUUYECKUE JTAHHBIC
0 pa3zeiy MpoeKTa.

Takum oOpaszomMm, pa3zpaboTka MpoOeKTa 1exa MpH ABYXCTAAUWHOM MPOEKTUPOBAHUU
IIPOUCXOJIUT B CIAEAYIOIIEH MMOCIEN0BATENBHOCTH:

1. CocraBrnenue 00OCHOBAaHWN WHBECTUIUI B CTPOUTEIBCTBO WM PEKOHCTPYKIUIO
uexa (ero coriacoBaHue).

2. Cocrasnenue Texanueckoro 3ananus (13) u yreepxkaenue T3.

3. Pemienue o cTpoUTENbCTBE (PEKOHCTPYKIIMH) LIE€XA;

4. BpIOOp MJIOIIAKU CTPOUTENILCTBRA LI€XA.

5. Pazpaborka TOO nHa ocHoBanuu TJI3, pesynapraroB HUP, nanasix mo obopymno-
BAHUIO, HOPMATUBHBIM MaTepuajiaM, JaHHbIX HAYYHO-TEXHUYECKON IKCIIEPTU3HI.

6. Okcnepruza TIO.
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7. YtBepxkaenue TOO.

8. Pa3zpaboTka mpoekTa co CBOJHBIM CMETHBIM Pacu€TOM CTOMMOCTH Ha OCHOBAHUU
JAHHBIX HAayYHO-TEXHUYECKON MH(pOpMaluu, peueHue o0 OTBOJAE 3€MIIM, AAHHBIX O
CTPOUTEJIBbHBIX KOHCTPYKLIMSX M MaTepuajax, JaHHBIX COIJIACYIOUIMX OpraHM3alui,
JAHHBIX AJIS COCTABJICHHMS CMETHOM JOKyMeHTauuu, peszynstatoB HUP, Texnmueckux
IPOEKTOB MO O0OPYIOBAHUIO, APXUTEKTYPHO-CTPOUTEIHHOIO 3aJlaHus, HOPMAaTHUBHBIX
MaTepHasioB, KaTalIOTrOB, [IEHHUKOB.

9. Dkcneprtusa npoekra.

10. YTBepxaeHue npoekTa.

11. Pa3pabotka paboueil TokymMeHTanuu (paboyux yepTexeil).

1.5.2.4. Pabouuii mpoexT

Pa6ounii nmpoekt (PII) nmpumensiercs, kak 0OTMEUYaJOCh paHee, JJIsl HECIOXKHBIX 00b-
€KTOB U COCTOUT U3 YTBEPKAAEMOM 4aCcTH, UAEHTUYHOM 10 cocTaBy craauu 120 u pa-
0ouel JOKYMEHTAIMHU C COCTaBOM Mo pasf. 1.5.2.3, npuueM nocieanss pa3padbarbiBaet-
Cs MIOCJIE COTJIACOBAHMS U YTBEPKJICHUS B YCTAHOBICHHOM TOPSIIKE YTBEPKIaeMOM va-
CTU paboyYero NpoeKTa.

[ nasnwiii unscenep npoexma. OCHOBHYIO MEPCOHAJIBHYIO, YCTAHOBICHHYIO 3aKOHOM
OTBETCTBEHHOCTh 3a Ka4€CTBO M TEXHUKO-3KOHOMUYECKHI YpOBEHb MPOEKTHBIX pelle-
HUW U IPOEKTHOM JOKYMEHTAIIMM HECET HA3HAYAEMbId U3 YMCJIA CAMBIX BBICOKOKBAJIH-
(GUIMPOBAHHBIX CIICIIUATIUCTOB 21asHblll uHxicenep npoexkma (I'NIT), 3akperuisiemblii 3a
KQKJBIM 00BEKTOM IPOSKTHPOBAHUS.

B umciio MHOTOYHCIEHHBIX OOSI3aHHOCTEH TJIABHOTO WH)KEHEpa MPOEKTa BXOIUT
NOATBEPKACHUE B MaTepuaiax Mpoekra (mosicHuTeNbHou 3anucke TOO U Ha 3araBHBIX
JUCTax pas3fesioB paboueil TOKyMEHTAlUuKl) COOTBETCTBUSI pa3pabOTaHHOW TOKyMEHTa-
LMW IEUCTBYIOIIUM HOpMaM, MpaBWiIaM, CTaHIApTaM, B TOM YHUCJIE MO B3PBIBO- U IOXKa-
pOOE30IacHOCTH.

Kpome ctpoutensHoro npoekrtupoBanus, [ I B He MeHbIIEW CTENEHU 3aHAT y4a-
CTHUEM B KAQ4ECTBE PYKOBOJUTEIS U UCIOJHUTENS B IPOEKTHOM MHKUHUPUHIE, B KOTO-
poMm paspaboTka JokyMeHTa «OCHOBHbBIE MOJIOKEHMSI M0 MPOEKTUPOBAHUIO» B 3HAUM-
TEJIBLHOW Mepe omnpeiessieT KaueCcTBO OyAylel MPOeKTHOM TOKYMEHTAIUH.

[Tocne oxonuanus ctpoutenbetBa [ Il BeAeT KOHTPOJIb 32 OCBOCHUEM IMPOEKTHBIX
MOIITHOCTEH 11eXa, B CIydae HEOOXOIMMOCTH pa3pabaThiBaeT HOBHIE MPOSKTHHIC PEIIle-
HUS C LI€JIbI0 YCTPAHEHUS OTMEUEHHBIX HEJOCTATKOB.

1.6. TexHOJIOTHYECKOE TPOECKTUPOBAHUE
1.6.1. OCHOBHBIEC MTOHSTHUA U ONPEACICHUA

TexHomornyeckoe MPOSKTUPOBAHKWE O0O03HAYAET MpoIecc pPa3paboTKH pa3esioB
mexHoI02u4ecKue peulerusi B COCTaBe: WHHOBAIIMOHHBIX, WHKUHUPUHTOBBIX pa3pado-
TOK, a TaKXKe W TJIaBHBIM 00pazoM B coctaBe mpoektoB (TOO u PJI). (B mocnemnem
CIydae OHO SIBJISIETCS OCHOBOW M COCTaBHOW YaCThIO CTPOUTEIHLHOTO MPOCKTUPOBAHUS
00BEKTOB.)
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Texnonocuueckue pewienusi — TPOAYKLUHS TEXHOJOTHUYECKOTO TMPOESKTUPOBAHUS,
OmpeNeNsieT UX COJAepKaHWEe, Ha3HAYeHHE, TEeXHOJOTMYecKui ykiaj, 3((eKTUBHOCTH
MHBECTULIMIA U yCHeX BCEr0 MHBECTUIIMOHHO-CTPOUTEIHHOTO IIUKJIA MO0 CO3JJaHUI0 00b-
€KTOB, BKJItOUas 00ecreueHrne ONTUMANIbHBIX XapaKTePUCTUK MPOEKTOB B YaCTH PEHTa-
0€JIbHOCTH, KOHKYPEHTOCIIOCOOHOCTH U BCEX BUAOB 0€30MACHOCTU MPOAYKIMH U MPO-
U3BOJICTBA.

Takum o0pa3oM, cpencTBa TEXHOJOTMYECKOTO MPOEKTUPOBAHUS ISl pa3pabOTKH
TEXHOJOTHUECKUX PEHICHUH HCTOJb3YIOTCS TPEMsi OCHOBHBIMU CYyOBEKTaMU HHBECTU-
IUOHHHO-CTPOUTEIBHOTO MpoLiecca:

— pa3paboTyMKaMy WHHOBAIIMOHHBIX MPOEKTHBIX Pa3pabOTOK (MHHOBATOPAMM WIIH
paHHUMU PEIUITUEHTAMU);

— pa3paboTynKaMu XOAaTaicTBa (AEKJIapaluu) O HaMEpPEHHsIX U OOOCHOBAaHUH Ha
WHBECTULIMU (ITPOEKTHBIM MHKUHUPUHT);

— pa3paboTYMKaMU MPOEKTHOW JOKYMEHTAIIMH Ha CTPOUTEIBCTBO 00BEKTA (MPOEKT-
HbIMU (prupmMamn).

[Ipu 5TOM Ba’)kHO UMETH B BUJLY CIIEYIOIIEE:

— B pa3paboTkax MepBoro oobekTa MnpeodiaagacT MPOEKTHO-TEXHOJIOTHYECKOE Mpo-
EKTUPOBAHUE, & TEXHOJIOTMYECKOE MPOCKTUPOBAHME HOCUT YKPYIHEHHBIA pPEKOMEH/a-
TEJIbHBIN XapakTep, T.€. OCHOBHAs 30HA €r0 CyOBhEKTa OTBETCTBEHHOCTH — TEXHOJIOTHUS U
peaiaraeMoe TEXHOJIOTHUECKOe 000PYyI0BAHHUE;

— B pa3pabOTKax BTOPOTO U TPEThETO CyOBEKTOB (KaK MPaBHUIIO, 3TO OJHO IOpUANYE-
CKOE€ JIMII0) PeUIaoTCs B MOPAJIKE TEXHOJIOTMYECKOTO MPOEKTHUPOBAHUS 3aJaudl YiIyd-
HICHUS W JACTaTu3alui MPEeJI0KEHHBIX MEPBBIM CYOBEKTOM TEXHOJOTHYECKHX pelie-
HUIl B 4aCTH TPAHCIIOPTHOMN TEXHOJIOTUH, MEXaHU3ALIMU U aBTOMATH3aIUH, a B MOPSIIKE
TEHINPOCKTUPOBAHUSI — CO3/laHus o0O0bekTa (1exa, ydacTka), 00ecCleyrBaIOLIeTo
HaWIy4dlIue U 0e30MacHbIe YCIOBUS IS OCYIIECTBICHUS TEXHOJOTHH, MPEAJIOKEHHOM
NEPBBIM CYOBEKTOM, C IOCTHKEHUEM BBICOKHMX TEXHUKO-IKOHOMUYECKUX MOKa3aTeseil.

BaxxHoli cTOpOHOIN TEXHOJIOTMYECKOTO NMPOEKTHUPOBAHUS SBIISIETCS OCYIIECTBICHHUE
UM (PYHKIUNA TeHEePATbHOTO MPOEKTUPOBAHUS (F€HIPOESKTUPOBAHHUS ), KOTOPOE BhIpaKa-
€TCsl B TOM, YTO pa3paboTKa IPYrux pasleiaoB MPOEKTOB OCYIIECTBIISIETCS MO TEXHOJO-
ITMYECKUM PELICHUSIM U CIIEUUaIbHO pa3pabaThiBa€MbIM 110 HUM 33IaHUSIM Ha OCTallb-
HbIE YACTH MIPOEKTA.

Hapsigy ¢ npoekTrpoBaHUEM I1I€XOB, CYLIECTBYET U KOMNJIEKCHOE NPOeKMUpo8aHue
npeonpusimut, OCYIECTBIIEMOE B cocTaBe komniekcHoeo npoekma (TI0) na cmpou-
menbecmeo npednpusmus U COCTOSIIEE U3 COOTBETCTBYIOIIETO KOJIWYECTBA MPOEKTOB
[EXOB 3TOTO MPEANPHUATHS U MIPOCKTA MPEATIPUITHS B IIEIIOM.

Opeanuzayus npouzeoocmea — TOJA 3THUM TOHATHEM MOJPAa3yMEBAETCs MPUHATHE
TEXHOJOTHUECKUX PELICHHI 10 ClEAYIoEeMy OJI0OKY BOMPOCOB:

— IIpou3BOACTBEHHAs] MpOrpaMma BBIMYCKa — €0 OMPEIeNAeTcs TOA0BOH 00BEM
POU3BOJICTBA HaAMEYaeMOW MNPOAYKIUMU W 3aJaHHOW HOMEHKIIATYpbl, KOJUYECTBE U
CTOMMOCTHOM BBIPQ)KEHHH.

— Creumanusaiys ¥ Koornepalus — pelieHus, IPUHUMAaeMble C TOMOUIBIO 3TUX MO-
HSATUN O CTETICHH YYacTHs B BBITYCKE U3JEINI MPOEKTUPYEMOr0 00OBEKTA.
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— XapakTepucTUKa MPOU3BOACTBA — OCYIIECTBIIACTCS C MOMOILBIO MOHATUI cepuii-
HOCMU U MOYHOCMU, @ TAK)KE YacTO M0 BUAY U CIIOCOOY MPOM3BOJICTBA, MACCE MU3EIUN
¥ MOIIIHOCTH MPOU3BOACTBA MO HOPMaM TE€XHOJIOTMYECKOr0 MPOEKTUPOBAHUS, a TAKKE
1o KiaccupuKaIm 1eXO0B.

[Ipu 5TOM, YKpYITHEHO MOKHO CUMTaTh, YTO €CJIM 33 €IMHULIEH OCHOBHOT'O 000pY10-
BaHUs 3aKkperuisieTcss — 1...5 TunopazMepoB MPOAYKIMU — 3TO KPYIMHOCEPUMHOE WU
MacCOBO€ MPOMU3BOJICTBO, 6...20 — cepuiiHoe, 6osee 20 — MEJIKOCEpUITHOE WU €TMHUY-
HO€ MPOU3BOJICTBO.

[1O0TOYHBIM POU3BOJCTBOM SIBISIETCSI IPOU3BOJICTBO C PACIIOJIONKEHUEM 000pyA0Ba-
HUS 10 XOAY TEXHOJIOTHYECKOTO Tpollecca (ornepaiinii) B BUJI€ TOTOUYHBIX MEXaHU3UPO-
BAaHHBIX ¥ aBTOMATH3UPOBAHHBIX JIMHHM.

AJIbTEpHATUBON MOTOYHOMY MPOU3BOJICTBY SIBJISIETCS €TI0 OpraHU3alus Mo 2pynno-
60My NpUHYUNY, T.€. IO BUJIaM 00pabOTKH, — HAIIpUMEp: MJIaBKa — B IJIABMJILHOM IIEXE
(yuacTtke), JIUThE — B INTEHHOM Iiexe (Y4acTKe) U T.J.

B coBpeMeHHBIX YCIOBUAX C €ro TeHJIEHIUSIMHU K MUHU- U MUKPOMETAJUIypruu ya-
CTO UMEET MECTO CO3/IaHHhe I1IeXOB (Y4acTKOB ) Ha 0asze, Hampumep, MIaBUIbHO-
JUTENHO-e(HOPMAIIMOHHBIX KOMIUIEKCOB.

1.6.2. PexxuMm paboThl U POHIBI BpeMEHHU PaOOTHI

Pexxum paboThl MPOSKTHUPYEMOr0 OOBbEKTa MPUHUMAETCA IO 3a/1aHUI0 HA MPOEKTH-
poBanue, 3phextuBHee GOHALI BpeMEHU padOThl pabounx U 00OPYAOBaHUS NMPUHUMA-
I0TCS U IPUBOASATCS B pa3paboTKaxX HOPM.

TexHOoMornyeckuii MpoIecc U MOTPEeOHOCTh B 000PYIOBAHUU U TPYJIOBBIX pECypcax

JlaHHBIN pa3ien BKIOYAET:

— TEXHOJIOTUYECKUI MTPOILIECC;

— CTaHKOEMKOCTh U TPYI0EMKOCTb;

— BBIOOp 000pYIOBaHUS;

— OIpe/IeNICHHE COCTaBa pabOTAIOLIHX;

— MEXaHHU3allKs U aBTOMATU3aLIUs TPOU3BOJICTBA;

— MaTepUaNbHbBIN U TOIUIMBHO-3HEPTeTUYECKUI OaaHc;

— BCIIOMOTaTeJIbHbIE CITY>KObI U CKIIAJIbL;

— pa3MelleHus U IOMIAIH;

— OXpaHa Tpy/a U OKPY>KaroIlel Cpeibl;

— OpraHu3alys U yCJIOBHS TPYAa;
— TEXHHMKa 0€30MacCHOCTH, OXpaHa TPyJa U MPOTUBONOKAPHBIE MEPOTIPUSITHS;
— JaHHbIE 00 SKOJOTUYHOCTH TEXHOJIOTHYECKUX PELICHUH;

— OCHOBHBIE JJaHHBIE U TEXHUKO-3KOHOMHUYECKHE Toka3arenu. [Ipeanonaraer TexHo-
JIOTUYECKOE MPOEKTUPOBAHUE U PA3pabOTKy TEXHOJOTMYECKOTO MJIaHA, KOTOPBIA BKITO-
4aeT B ce0s:

— OO0BEMHO-IIJITAHUPOBOYHBIE PELICHUS:

— TUIOIIAIU U TTapaMeTPhl 31aHUA 11eXa;
— TIPOXO/BI ¥ IPOE3/IbI;
— paccTosiHUE MEXAY 000OpYIOBAaHUEM M CTPOUTEIHHBIMHU dJIEMEHTAMH 3aHUM;
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— KOHCTPYKIIMU MTPOU3BOJICTBEHHOTO 3/1aHUSI.
— KoMIOHOBOYHBII IJIaH;
— [locnenoBaTeIbHOCT Y MPUHIIMIIBI pa3pabOTKH TEXHOJOTHYECKOTO TUIaHAa.
[Ipr rOTOBHOCTHM TE€XHOJIOTMYECKOIO IIaHA OCYIIECTBIISIETCS OKOHUAMENbHAs pa3-
pabomka u oghopmaerue mexHoI02UYeCKUX peueHull.
[IpuMep mpencTaBICHHBIX TEXHOJOTMYECKUX pPEIIeHWH B COCTaBe «O0OOCHOBAHMS
MHBECTUIMI» MPUBEJICH B IPUJIOkKEeHUH 4, a B ctaauu TOO B NpUIIOKEHUU 5.
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2. ABTOMaTH3aLIMS TPOEKTHBIX PadoT

Meroanka mpoeKTUPOBAHMS TEPMHUUECKHUX MOAPA3/ICIICHUN HE SIBIISETCS COBEpIICH-
HO1. Ha BbIMOJIHEHME psiia MPOEKTHBIX MPOLIEYp 3aTPAUUBAETCS CIUIIKOM MHOTO Bpe-
MeHU. MHOTHe MPOEKTHbIE PElICHUs MPUHUMAIOTCA CyOBEKTMBHO HA OCHOBE YCTAHO-
BUBILIUXCS TpaAULIUNA 03 BCECTOPOHHETO TEXHOJOTHYecKoro obocHoBaHus. [IpoekTor
OJTHOTHUITHBIX TEPMUYECKHUX II€XOB, BHIMOJIHIEMBIX PA3IUYHBIMU CIIOCOOAMH, YacTO pas-
HATCA. BOJBIIMHCTBO BpEMEHHU, OTBOJAUMOIO Ha mpoektupoBanue (10 90 %), 3aTpauu-
BAETCSl HA MEXAaHUYECKOE BBIMOJHEHHE OJAHOOOPa3HBIX (PYTHHHBIX) MPOLEAYP, BHIOI-
HSIEMBIX BPYUYHYIO U CBSI3aHHBIX C MOMCKOM, COTJIACOBAaHMEM M MepepaboTKoil uH(pop-
MaIH, ¢ MPOBEIECHUEM OOJBIIOTO YMCIAa TUMOBBIX PacyeToB, ¢ oopmiieHuemM rpadu-
YeCKOM M TEeKCTOBOM JNoKkyMeHTauuu. Jluib HezHauuTenabHoe BpeMs (10 %) npoektu-
POBIIMK 3aTpayMBaET HA TBOPUECKOE MPOECKTHOE U3bICKAHUE.

[TonoGHas meTouKa TpeOyeT yIydllIeHHs, KOTOPOE JOCTUTAETCs MPU CaMOM IIUPO-
KOM HCIIOJb30BaHUU CPEACTB aBTOMATU3AIMM MH)KEHEPHO-TEXHUYECKUX PaboOT M Kak
HanOoJiee MePCIeKTUBHOIO HANIPABJICHHS — CUCTEM aBTOMATU3UPOBAHHOTO MPOEKTUPO-
BaHus (CAIIP). CAIIP o6ycnaBiuBaeT HaIM4KME YCIOBUHM 11 MaTeMaTHYECKOTO MOjIe-
JMPOBAHMS MPOEKTHBIX Mpoleayp (Mo Mpoueaypoil 3Aech MOHUMAIOT COBOKYIMHOCTb
paboT 1O BBIMTOJTHEHUIO JTFOOBIX TPOCKTHBIX 33]1a4).

B cootBercTBUM C 3amayamu coBpeMeHHoOro mnpousBoacTBa CAIIP pa3BuBaercs B
CJIEYIOIIUX HAIPaBJICHUAX: BO-NIEPBBIX, Pa3paOOTKONW M BHEAPEHHUEM METOJOB, YCKO-
PSIIOIINX pelIeHHE MPOEKTHBIX 3374 U CYIIECTBEHHO YJIYYIIAIOUIMX KauyeCTBO MPOEKT-
HBIX PELICHMIA; BO-BTOPBIX, 00OECIIEUEHUEM BO3MOXHOCTH JJIi TBOPUYECKOM pabOThI
NPOEKTUPOBILMKOB U MOBHIIIEHUEM MTPOU3BOIUTEILHOCTH UX TPY/Ia.

CAIIP He uckiroYaeT yyacTus 4ejoBeKa B pa3pabOTKe MPOEKTa, a JUIIb OCBOOOX-
JTAeT €ro OT BBIMOJIHEHUS! paboThl, HEe TpeOyrolel npodeccuoHaIbHON APYIULUH, TITY-
OO0KOTO 3HaHUA CHEIU(UKA TEPMUUECKOTO MPOU3BOACTBA. Beck 00beM paboT no coopy,
CHUCTEMAaTU3allMM W paclpeiesieHni0 uHGOpMalui, M0 TPYJOEMKHUM pacueraM, IO
0(OPMIICHUIO TEXHOJOTUYECKUX U JAPYTUX JTOKYMEHTOB MOPYUYAIOT KOMIBIOTEPHBIM CH-
CTEMaM.

CAIIP cniocoOCTBYET MIUPOKOMY PACIPOCTPAHEHHUIO MPOTPECCUBHBIX TEXHOJIOTHYE-
CKHUX TPOIIECCOB, TMOBBIIIEHUIO TOYHOCTH pPACUETOB, NPUMEHEHHIO 3KOHOMHUKO-
MaTeMaTHYECKUX METOJOB, BHEPEHUIO COBEPILEHHBIX OpraHU3aIllMOHHBIX (Hopm pabdo-
THI.

C momompto CAIIP pemaroT B mepByro odepenb 3aauu M0 OTPadOTKE JeTayieid Ha
TE€XHOJOTHYHOCTb, OMPEJEICHNUI0 MECTa TePMOOOPAOOTKH B MPOU3BOACTBEHHOM MPO-
recce, pa3paboTKe TEXHOJIOTHUYECKUX MAapHIPyTOB M MPOLIECCOB TEPMOOOpPabOTKHU, CO-
CTaBJICHUIO TUIAHUPOBOK TEPMHUUYECKUX y4acTKOB U Ap. Hambomnee NIUTENbHBIMU U TPY-
JIOEMKHUMH SIBJISIIOTCA MEPONPUSITHS 10 00paboTKe JieTaneil Ha TEXHOJOTUYHOCTh U MO
pa3paboTKe TEXHOJOTUYECKUX IMPOIIECCOB TepMO0OpaboTku. Kak M3BECTHO, 3TH Mepo-
OPUATUS OCYIIECTBISIOT MOCTENEHHO HA PA3JIMYHbBIX dTalax TEXHUYECKOW MOATOTOBKHU
MPOU3BOJICTBA: NIPU KOHCTPYUPOBAHUU AETaNIel, UX U3TOTOBJICHUHU, MIPU MPOECKTUPOBA-
HUU TEPMHUYECKUX MOJApA3/CNECHUN; MPUYEM Ha dTale KOHCTPYHUPOBAHUSI TEPMHCTbI
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JEHCTBYIOT COBMECTHO C TEXHOJIOTAMU CMEKHBIX MPOU3BOJCTB; HA CTAIUH pa3paboTKu
IPOEKTa TEPMUYECKOro 11eXa OOJIBIIMHCTBO MPOEKTHBIX 3a/1ad TEPMUCTHI PEIIAIOT ca-
MoctosTenbHO. McnonszoBanue CAIIP mpenycmaTpuBaeT cTaHAApTU3ALMIO WIH YHH-
¢bukaiuio OONBIIMHCTBA MPOU3BOJICTBEHHBIX, TEXHOJOTUYECKUX U OPTaHU3AIUOHHBIX
AJIIEMEHTOB U (PAKTOPOB TEPMUYECKON 00paObOTKH, B TOM YHUCIIE TUIIOPA3MEPOB U3JIEIIHI;
noKasatelield uX CBOMCTB; MPOILIECCOB 0OPAOOTKHU U T.M. ITO YCKOPSIET pacyeThl, COKpa-
HIaeT YUCJIO NMepedupaeMbIX MPOEKTHBIX BAPUAHTOB M, B KOHIIE KOHIIOB, YJEUIEBISET
IPOEKTUPOBAHHUE.

N3BeCTHO, YTO B Ka)KI0M aBTOMATU3UPOBAHHOW CHUCTEME NPOECKTUPOBAHHUS pETIIa-
MEHTHPYIOTCSl CleAyronme 0a3oBble 00eCleYeHHs: TEXHUYECKOE, MPOrpaMMHOE, WH-
dbopMalmoHHOE, MATEMAaTUYECKOE, METOIUUYECKOE U OPTaHU3AIlIMOHHOE.

K mexnuueckomy obecneuenuro CAIIP oTHOCATCS yCTpOWCTBA BBIYUCIUTEIHHON H
OpraHU3alMOHHON TEXHUKH, CPEICTBA NIEPENAUN JaHHBIX U JIPYyTrUe YCTPOMCTBA MU UX
COU€TaHue, 1eJIbI0 KOTOPBIX SIBISETCS BBOJA, 00pabOTKa M OTpa)xkeHue HH(opManuu.
OcHoBHBIMH XapakTepuctukamMu OBM, ucnons3yembix B CAIIP, sBnstoTcs o0bem orie-
paTUBHOM MamsTH, OBICTPOACHCTBUE, YUCIO U CKOPOCTh MYJBTUILIEKCHBIX KaHAJOB.
[Tocnennue Aar0T BO3MOXKHOCTh OJTHOBPEMEHHOTO OOCITYKUBAHMSI HECKOJIBKUX TOJIb30-
Bareseil. [1o kiaccy UCOJIb3yeEMBIX CPEACTB U OPUEHTALIUU BBIICISIOTCS YETHIPE YPOB-
Hs CAIIP: Munu-CAIIP, xoTopble MCHOJB3YIOT IJisi aBTOMATU3allMM pabOuyuxX MeECT
(APM); CAIIP cpeanero ypoBHS JiJisi OTPacjaeBON OpHEHTAIIMU, BBIMOJHSIEMBIX B paM-
KaxX OJHOM mpoekTHO# opranm3aiuu; Oonbime CAIIP (oOmeorpacieBbie) U cBEpX-
oonbmme CAIIP (MexoTpacinesbie).

JIns mpoeKkTupoBaHUs NETANIEW M y3J0B HEBBICOKOW CIIOKHOCTH, U3TOTOBJICHUS [IE-
Tajgell U TEeXHOJIOTHMH WX OOpabOTKM (BKJIHOYAsT TEPMUUYECKYIO 00pabOTKY), MU3TOTOBIIE-
HUSl TEXHOJOTMYECKOM OCHACTKH U Jp. Hambosee mupoko npumeHstor MuHu-CAIIP c
ucnoias3oBaHueM MUHU-OBM. Munu-CAIIP na mansix 9BM 3HaunuTENbHO COKpalaroT
BpeMs NMPOEKTUPOBAHUS, BECbMa KOMIIAKTHBI U JICIIEBBI, TTO3TOMY JOCTYIHBI JIFOOOH
MIPOEKTHOW OPraHU3aLNH.

[Ipu cnoxHbIX Tpoleccax, TpeOyommx 0oIbIIOro 00beMa NaMsTH WK ObICTPOICH-
CTBHSI, UX MOXKHO Pa3OUTh Ha PsJl MPOCTHIX C ynpasieHueM MaiabiMu DBM. TTpu CAIIP
J0JKHA OBITh o0ecredeHa CBSI3HOCTh OTAENbHBIX 3JIEMEHTOB MPOEKTA U BCEro 00BhEKTa
B 1IEJIOM Ha BCEX CTaJusiX pa3paboTKu. ba3oBbie KOH(PUrypalu BBICIIMX YPOBHEH
CTPOAT Ha OCHOBE 0a30BBIX KOH(MUTYpALIMA HU3IIETO YPOBHS.

[TockonpKy MpH MPOEKTUPOBAHUM TPEOYyeTCsl HaOMIOICHNE 32 TEKYIIIUM COCTOSIHHEM
npoekta u (GopMupoBaHueM MpoekTHON aokymeHTanmu CAIIP BkmiouaeT cpeactsa
MaIIMHHON Trpaduku u oToOpakeHus andaButHO-uMppoBoil nHPopmarmu. K takum
CpelIcTBaM OTHOCSATCS Auciuien (aiadaBuTHO-MpoBbIE, rpaduueckue) u rpadono-
cTpoutenu. J{ns TOKyMEHTHPOBaHUS MPOEKTa HCIONb3YIOT rPadoOrnOCTPOUTENH PYIIOH-
HOTO M IUIAHIIETHOTO THUIA U [1€YaTalolINe yCTPONUCTBA.

lIpoepammnoe obecneueHue BKIIOYAET JOKYMEHTBI C TEKCTaMHU MPOTpaMM, Ipo-
IrpaMMbl Ha MAlIMHHBIX HOCUTENSIX U JOKYMEHTHI MO 3KCIuTyatauuu. OHO AENUTCS HA
ob1IecucTeMHOE U criennau3upoBanHoe. K pyHKImsiM 00I1ecCuCTeMHOT0 00ecieueHus
CAIIP oTHOCSTCS ynpaBiieHHE MPOLIECCOM BBIUYMCIIEHUS, BBOJI, BBIBOJ U 00pabOTKa MH-
dbopmaruu; auanoroBas B3auMOCBS3b C MOJb30BATENIEM B IPOIIECCE MPOECKTUPOBAHUS;
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XpaHEHue, MOUCK, aHAINU3, MOAU(PUKALUS JAaHHBIX, 3alIMTa UX LEJIOCTHOCTHU; PEIIeHUE
oOlieMaTeMaTUYeCcKHX 3a/1ad; KOHTPOJIb U TuarHocTuka. ObmiecrucreMuas uHGopmarus
pa3Menaercs Bo BHemHed nmamatu. Crnenuanu3upoBaHHas 4acTh MpeAHa3HayeHa s
pelieHns KOHKPETHBIX MPOEKTHBIX 3a/ad. CocTaB CHelualu3upoOBaHHOTO MPOrpaMMHU-
pPOBaHUsI UHJIMBHUIyaJI€H U 3aBUCUT OT 00ObEKTa MPOCKTUPOBaHMUS, cClIeU(UKN U 00beMa
3amay, pemaeMbix KoHKpeTHON CAIIP. Pa3pa®oTky mpuKIagHBIX MPOrpamMM MPOBOJSAT
HAa OCHOBE MAaTeMaTHYECKOro OOECHedeHMs] C UCIOJIb30BAHUEM KOHKPETHBIX METOJIOB
Hay4YHBIX JUCHUILUIMH, BEBIYUCIUTEIHHON MaTEMATUKH, POrPAMMUPOBAHUS — OHA SIBJISI-
eTCsl KOMILJIEKCOM Hay4YHO-HCCIIEZIOBATEIBCKUX U OTIBITHO-KOHCTPYKTOPCKHUX PadoT.

Pa3paboTka mporpaMMHBIX CPEACTB TPYAOEMKHI 3Tar, MO3TOMY Ba)KHO HCIOJIB30-
BaTh TUIU3ALMIO U YHU(PUKALKIO TPOEKTHBIX MPOLEIYpP, YTO JAACT COKPAIIEHHUE CPOKOB
paspabotku CATIP.

CoBeplieHCTBOBaHHE MPOrpaMMHBIX U TexHuueckux cpeactB CAIIP obecrieunBaeT-
Csl pa3BUTHEM OIEPAIMOHHBIX CUCTEM M CHEIMATU3UPOBAHHBIX MUKPOIPOLIECCOPOB.

Nudopmanmonnoe odecneuenue sipisiercs sgpom CAIIP. OHo comepxut onucaHue
CTaHAAPTHBIX MPOEKTHBIX MPOLETYP, NPOEKTHBIX PEIICHHUH, TUIIOBBIX 3JI€MEHTOB, KOM-
IUVIEKTYIOUIUX W3JIeJIMi, MaTepUalioB U JPYyrUe JIaHHbIE, a TakKe OJIOKU JaHHBIX Ha Ma-
IIMHHBIX HOCHUTEJIAX C 3alUChI0 YKa3aHHBIX JOKYMEHTOB. OCHOBHbBIE KOMIIOHEHThI WH-
(bopMaIMOHHON TOJICUCTEMBI — 3TO CTPYKTYpa JAHHBIX, CTPYKTypa MaMmsTH, CUCTEMa
KOJUPOBaHMsI, OOMEH C MOJIb30BaTeNIeM, BUJIbI YIIPABIECHUS U XapaKTep 00pabOTKH.

3anaya uHGOPMAITMOHHOMN MOJICUCTEMBI COCTOUT B COOpE, XpaHEHHUH, MIOUCKE, a TaK-
K€ TIOTIOJTHEHUU U BbIJIadye Bcell mHpopMaluu i npoiecca npoektupoBanusi. Uugop-
MaioHHble naHHbie npu co3aanuu CAIIP nomkHbI OBITH COOTBETCTBYIOIIUM 00pa3oM
3aKOJAMPOBAHBI, CTPYKTYPUPOBAHBI U pa3MeEIlIeHbl B 3alIOMUHAIONIEM ycTporicTBe DBM.
baza cBenenmit oopazyer O6ank nmanubix (BJl) ¢ cucremoli ynpaBneHus 06a30i JaHHBIX
(CYBH); mocnenusisi mpeacTaBisieT co00i MPOrpaMMHBIE KOMIUIEKCHI, 00€CIeUHnBato-
1€ MOUCK U MOJIU(DUKAIIUIO TAHHBIX.

NudopmanmonHas cucteMa MOMOJTHSAETCA JaHHBIMU, MOJYy4YaeMbIMU MAKETaMH MPO-
EKTUPYIOIIMX MPOrpaMM, U3 KOTOPBIX H3BJIEKAETCs MHPOpMaLUs AJis MOCIEAYIOMIUX
ATANoOB MPOEKTUPOBAHUS.

S3bIK IPOEKTUPOBAHUSI U TEPMUHOJIOTHUSI COCTABIIAIOT JUH2BUCMUYECKOe obecneye-
Hue CAIIP. Tepmunsl u onpenenenus, otHocsamuecs k CAIIP, 3akpemstorcsa B 'OC-
Tax, HOPMaJISIX, PYKOBOJISAIIUX MaTepuaax.

Baxnon xapakrepuctukoir CAIIP sBnsieTcst crenenp ee nHGOpPMAIUU C OKpPYKaro-
IEU CPENION.

B cBs3M O 3HAUMTENBHO YBEIMUMBAIOIIMUMCA 00BEMOM MH(POPMAIIUU MIPOCKTAHT Ha
ee mouck 3arpauuBaet 10 50...60 % BpemeHH, TO3TOMY HajJiexkallas MoCTAaHOBKA MH-
(dbopMarmoOHHOTr0 00ECIeYeHNs UMEET BaXKHOE 3HAUCHHE.

Mamemamuueckoe obecneuenue CAIIP mpencraBisieT co6010 MaTeMaTHUYECKHE Me-
TOJIbl, MOJIEJIM U aJITOPUTMBI, HA OCHOBE KOTOPBIX OCYIIECTBISETCS MPOLECC aBTOMATH-
3UpOBAaHHOTO npoekTupoBanus. Ecnu nndopmanuonnoe odecneuenue CAIIP ompene-
JSIeT coJepKaHue, HaIpaBJieHue JBIKEeHUS nHpopMauu U ee 00beM, TO MaTeMaTHyde-
CKoe oOecrieueHre BBIABIISIET 3aKOHOMEPHOCTHU TepepaboTKU UH(POpPMALIMK B XOJ/€ BbI-
MOJIHEHUSI POEKTA.
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OCHOBHBIMU METOJJaMU MATEMAaTHUYECKOTO OOECIEUECHHUS SIBISIOTCS MOJECIUPOBAHHE
U ONTUMU3AIMS MPOECKTHBIX PEUICHUN C HAXOXKJACHHEM aJIrOpUTMOB Jid TpeOyeMbIX
KPUTEPHUEB KAUYECTBA.

Obvexkmamu Mmooenuposanus SIBISIIOTCA W3JENUsS W MPOLECChl KOHCTPYHUPOBAHUS,
IIPOU3BOJICTBA, YCTAHOBJICHUSI TEXHOJIOTUH, IKCIUTyaTallud U TEXHOJOIMYECKOIO OCHA-
uieHusi. Mamemamuueckasn mooens siBIsAeTCA (POPMATU30BAHHBIM OMKMCAHUEM CTPYKTY-
PBI U3JIENNS U €r0 MapaMeTPOB, WIH TEXHOJOTMYECKUX MPOLECCOB, WM TEXHOJIOTHYE-
CKOTO ocHaieHus. B o0miem cirydyae MaTeMaTHuecKasi MOJIENb MPEACTABISAET COOOM psif
CUCTEM YpaBHEHHH, CBSI3bIBAIONINX (PU3UUYECKHE MapaMeTphl, XapaKTepHU3YIOIIUe COCTO-
sare o0bekTa. [Ipu ncrnonb30BaHNM MaTEMATHIECKUX YPABHEHUIN CTPEMSTCS TOTYyYUTh
AHATMTHYECKOE BHIPAKEHNE BBIXOJHBIX U BXOJHBIX MapaMeTpoB 00bekTa. OOBIYHO MTPHU
COCTaBJICHUM MAaTEeMaTHYECKUX MOJEJeH B ypaBHEHMSIX (pUrypupyroT He Bce (a30BbIe
nepeMeHHble (PU3MYECKON CHUCTEMBI, a TOJIbKO YacTh M3 HHUX, JOCTATOYHAs AJSl OJHO-
3HAYHOM UIEHTU(PUKAIIMU COCTOSTHUS 00BbekTa (Oa3ucHbIe KoopauHaThl). Uepe3 Gasuc-
HbI€ KOOPJIMHATHI BHIYHMCIIAIOT U OCTajlbHbIe IepemMenHbie. [locne popmupoBanus mare-
MaTUYECKOM MOJENHU OOBEKTAa M PEIICHUs CHUCTEMbl YPaBHEHUW, BXOASIIMX B MaTeMa-
TUYECKYIO MOJIEJb, BBIYUCIISIIOT BHIXOJHBIE MapaMeTPhl 00bEKTA.

@opmann3zanusi TOCTPOCHUS MOJEIH MO3BOJISIET PEATU30BATh NPUHYUN HENPEPbIGHO-
cmu aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHHS.

C nenpio OBICTPOro pellleHus 3ajad onTuMuzanuu Ha DBM paspabaTeiBaeTcsi 3Ha-
YUTEIBHOE KOJIMYECTBO MAaKeTOB Npukiaaubix nporpamm (ITIIIT). Kpome Toro, umeercs
oonbmoe xkonuyecTBo [T B OTAENBbHBIX OTpacisX M MPOEKTHBIX MHCTUTyTaX. ABTO-
MaTU3MPOBAaHHAsA Pa3pabOTKa TEXHUYECKOW 3a7aud SIBISETCS TBOPUECKHM IPOLIECCOM
MPOCKTUPOBAHUSI U TIOATOMY TpeOyeT KBaTU(UIIUPOBAHHBIX MPOSKTHPOBITUKOB, YTOOBI
COYEeTaTh UX 3HAHWE U YMEHHUE C BO3MOXKHOCTAMM, npefocrasisseMbiMu CAITP.

Memoouueckoe obecneuenue — TOKyMEHTBI, B KOTOPBIX OTPaXKEHbI COCTAB, MTPABUJIA
0TOOpa M AKCIUTyaTaluu cpeacTB aBroMaru3anuu npoektupoBanus (I'OCT 23501.118—
83).

Opeanusayuonnoe obecneueHue BKIIOYAET TMOJIOKEHUS, HHCTPYKLMH, IPUKA3BI,
HITATHOE pacliMcaHue, KBaau(UKaIMOHHbIE TPEOOBaHUS U JIPYTUe JOKYMEHTBI, peria-
MEHTHPYIOIIHNE OPraHU3ALUOHHYI0 CTPYKTYpPY HOAPA3ACICHUN U UX B3aUMOIECHCTBUE C
KOMILUIEKCOM CPEACTB aBTOMATU3AIMU TPOEKTUPOBAHMUS.

Cosznanne CAIIP — 3TO MHOTrOCTYNEHYAThId MPOLECC, BKIIOYAIOIMIMK CIICYIOIIUE
CTaJuu:

— npeonpoeKkmmuble UCCIe0068aHUsl, 3aKI0YAIOIINECS B OLIEHKE BO3MOXHOCTH CO3/1a-
Husi CAIIP, ¢popmupoBanue MCXOAHBIX NAHHBIX JJIS pa3pabOTKU TEXHUYECKOTO 3ajia-
HUS, B COTJTACOBAHUH U YTBEPKICHUMU;

— mexHuyeckoe 3adanue, BKIIOYAIOIIEe pa3padoTKy, COINIaCOBAaHUE U YTBEPKICHUE
TEXHUYECKOr0 3aJaHus;

— mexHuuecKoe npeoiodcenue, CBOIAIIEecs K BHIOOPY M1 0OOCHOBAHUIO pallMOHAIIb-
Horo BapuanTa CAIIP, pa3paboTke KoMIIeKTa JTOKYMEHTAllMW, COTJacOBaHUIO U
YTBEPKIACHUIO TEXHUYECKOTO MPEITI0KEHUS;

— DCKU3HBIL NpoeKkm, BKIIOYAIOIINI pa3pad0TKy MPUHIIMITHATBHBIX PEUICHUH 10 CO-
3nanuto CAIIP u nokymeHranuu;
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— mMexHu4ecKutl npoexm, CBOIAIIUNCSA K pa3paboTKe OKOHYATEIHHBIX PEIICHUHA IO
coznanuto CAIIP u nokymeHTanuy;

— pabouuii npoekm, B KOTOpoM pazpabdarbiBaercsa padouas nokymenrtanus no CAIIP,
IPOBOJIUTCS COTJIACOBAHUE U YTBEPKJIECHUE pad0Yero NpoeKTa;

— uzeomoesnenue (MOJIy4eHue), 0TJIaIKa U UCTIBITAHUE,

— 8600 6 Oeticmalue.

[Tpu coznanuu CAIIP Ha 6a3e TUMOBBIX MOACUCTEM CTAIUH MPEAIPOECKTHBIX UCCIIe-
JIOBAaHUH, TEXHUYECKUX TPEIIOKECHUA U ICKU3HOTO MPOEKTA HE SIBISIOTCS 00s3aTeITb-
HbIMU. OHM HE TIPOBOJIATCS, @ HHOTAA, IPU HAIWMYUW TUMIOBOTO MPOEKTA, NCKITIOYACTCS
Y TEXHUYECKUU MPOEKT.

[IpumepHas cxema aBTOMATU3MPOBAHHOTO MPOEKTUPOBaHUS cieayromas. CHadana
dbopMupyeTCsl TEXHUYECKOE 3aJjaHue Ha pa3paOd0TKy M3ACNUS JIU CUCTEMbl 00pabOTKH.
Jlanee, OCymIeCTBIISIETCS] TIOMCK CPEM CYIIECTBYIONMINUX MU3ICIUN UM CUCTEM TaKUX, KO-
TOpbIE YOBJIETBOPAIOT TPEOOBAHUSIM Ha pa3palbOTKy, Ucnonb3ys O0aHk nanHbix CAIIP.
Ecimu B CAIIP Het uzaenuii ¢ TpeOyeMbIMH XapaKTEPUCTUKaMU, TO MTPOBOJIUTCS MOUCK
U3JIETUN-TIPOTOTUIIOB C XapaKTEPUCTUKAMU, OJIM3KUMH K TPEOYEeMbIM, YUUTHIBAs JIOMY-
CTUMBbIE OTKJIOHEHHS, Ha3Ha4aeMble KOHCTPYKTOpPOM. [Ipu OTCYTCTBUHM TakuX JaHHBIX
OMPENENSAETCs BOZMOXKHOCTh IOPAOOTKU M3/IEJIMU WU CUCTEMbI (ONTHUMAaIbHBIA BHIOOP
napameTpoB, U3MEHEHUE MAaTEPUATIOB, METOJIOB U3TOTOBIICHUS U 0OpaOOTKHU U Ip.).

Ecnu ucuepnanbl Bce BO3MOKHOCTU O UCIOJIb30BAHUIO CYIIECTBYIOIIUX H3EIHM

WM CUCTEM 00pabOTKH, TO OCYIIECTBIISIETCS MPOSKTUPOBAHUE MMPUHITUTAATILHO HOBOTO
u3nenust uiu ero oopadotku. [Ipu 3TOoM cTpouTcs huU3MUecKass MOJEb, OTPAKAIOIAS
TpeOyeMble TpoIecchl W sBieHUSI. Mojenb MOXeT ObITh 3a/laHa B BHJIE CXEMbI Ha
DKpaHe MUCILIeS WX MOJyYeHbI ¢ ToMoIlsio OBM B AnManoroBoM pexumMe ¢ mojIb30Ba-
teneMm. [IpoBoauTCS MOCTpOSHUE MM BHIOOP MATEMAaTHYECKOTO arapara Mo aHalu3y
IPUHS —
THIX MPOEKTHBIX JAHHBIX MO pa3pabOTKe HOBBIX M3NENuil win cucrteM. Jlanee, ciemyer
ONTUMU3ALINS TOJYYEHHBIX MPOEKTHBIX PelIeHUu Mo chOPMUPOBAHHBIM (PYHKIUSAM Ka-
yecTBa. [Ipu ynoBieTBopeHun TpeOOBaHUAM, IPEIABIBISIEMbIM TEXHUUECKUM 3aJaHUEM
Ha TOW WJIM WHOM CTauu MPOEKTUPOBAHMS MPOBOJIUTCA MPOpabOTKa OTOOPAHHBIX pe-
HIEHUI, OKOHYATEJIbHBIN BHIOOP BAapUAHTOB peau3allMKi U3JEIUN WU CUCTEMbI 00pa-
OOTKH, BBITYCKAETCSI KOHCTPYKTOPCKAs IOKYMEHTAlMsA, 3aTe€M OCYIIECTBISETCS TEXHO-
JIOTUYECKasi MOJArOTOBKA MPOU3BOJACTBA (MPOEKTUPYIOTCS TEXIPOLIECChI, BbIOMpaeTcs
OCHOBHO€ ¥ BCIIOMOTATEIILHOE TEXHOJOTUYECKOE OO0OpYyIOBaHME, TEXHOJIOTHYECKas
OCHACTKa U T.I.), U3TOTOBJISIETCS TEXHOJOTUYECKAass M MPOCKTHO-CMETHAs JIOKYMEHTa-
. Jlanee, GopMUPYIOT TIPEMIIOKEHUS TSI IPOMBIIIUIEHHOTO U3TOTOBJICHUS W3ICITUI
VTN CHCTEM.

[Ipr MONOKUTENPHOM PELMICHUU TOW WM WHOM CTaAUU MNPOCKTHUPOBAHUS CIEIYET
UCTIBITAaHUE W3JIeTNI. 3aBepIiiaeTcs MPOIECC aBTOMATU3HUPOBAHHOTO MPOEKTUPOBAHUS
MOJATOTOBKOM CEpUHOTO MPOU3BOACTBA.

Hns mpouieccoB mepmuueckoi oopabomru texHomornueckui CAIIP Heckonbko
ynpouaercsi. [lepBbiM 3Tanom, eciau 3To HEOOXOUMO, TPOBOJUTCS MPEABAPUTEIHHOE
HCCIIeIOBAaHUE OIepaluii TepMUUECKON 00pabOTKU Miu paboThl 00opynoBaHus u Ghop-
MUpYETCsl TEXHUYECKOE 3aJlaHie Ha MPOEKTHUPOBAaHME. 3aTE€M UCIOIb3yEeTCsl OaHK JaH-
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HBIXIIO MaTepHallaM U TEXHOJIOTHYECKUM IpolieccaM TEPMHUYECKO 00paboTKu U OaHK
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HBIX IO TepMHUYECKOMY 0OopynoBaHuto. [IpoBoanurcs koaupoBaHue, pa3paboTka airo-
PUTMOB C aHAJIM30M U ONTUMHU3ALMEN IPOEKTHBIX PEIICHUI U Bbllaya JOKyMEHTAalluu, B
TOM YHCJIE TEXHOJOTMYECKUX KapT. lji1 TepMucTa, Ipu NPOEKTHUPOBAHUU IPOLECCOB U
YCTaHOBOK, CBSI3aHHBIX C TEIUIO- U MAcCCOIIEPEHOCOM, BaXKHYIO POJIb UTPAOT YPaBHEHUS
TEIUIONPOBOAHOCTH, CBSA3BIBAIOIME U3MEHEHHE TEMIIEPATYPbl BO BPEMEHHM U IIPOCTPAH-
CTBE, a TaKkKe ypaBHeHUs AudPy3un, oTpakarommye N3MEHEHHE KOHIEHTPALUU YaCTHI
BO BpEMEHH U MPOCTpaHCTBE. JlaHHbIE 3aBUCUMOCTH BbIpakaloTcs AudQepeHunaibHbI-
MU YpaBHEHUSIMU C TEMU WM UHBIMHU TPaHUYHBIMU YCIOBHUSIMHU.

JIis HaXOXKJIEHUS! ONTHUMAJIbHBIX MPOEKTHBIX PEIICHUN W aNrOPUTMOB HCIONb3YIOT
METOJIbI MIPOrPaMMUPOBAHUS (JIMHEWHOTO, HETMHEHMHOT0, TMHAMUYECKOTO U Jp.) C pa3-
paboTKoi BapraHTOB. /|71 OlEHKN ONTUMAIbHBIX PEIICHUN MPUMEHSIOT PETPECCUOHHO-
KOPPEJSIIMOHHBIA aHAJIN3, C IOMOIIBIO KOTOPOI'O MOXKET ObITh Hal/IEH SKCTPEMYMY HUC-
cienyeMor QyHKIMM. B TepMuueckoil 00paboTKe TaKMMHM 3aJjadyaMHu MOTYT OBITh: pa3-
paboOTKa BapuMaHTOB C IIEJIbI0 HAXOXKJCHUSI HauboJee 1eaeco00pa3HbIX MPOLECCOB 00-
pabotku — Tepmudeckoi (T.0.), xumuko-tepmudeckor (XTO) u TepMoMexaHUUECKON
(TMO); nouck ONTHUMaJbHOIO PEXHMMa IpOLEcca HarpeBa W OXJIAXKIACHUS W3JEIHil,
pacydeTr JIEMEHTOB TEIUIOBOro OajlaHca, HaXOKIEHUE JaHHBIX Ul YIPABJICHUS [NIyOU-
HOM CJIOSl U CTPYKTYPOH MPU XUMHUKO-TEPMHUECKON 00paboTKe, KOHCTPYKTOPCKUE pac-
YeThl 10 000PYAOBAHUIO U T.II.

Hmes MaTeMaTHUECKYIO MOIEIb, OTPAXKAIOIIYIO PEalIbHBIN MpoIecc, MOKHO 3a/1aBast
OTpe/ieNieHHbIE TEXHOJIOTHYECKHE PEXUMBI, TPOTHO3UPOBATH CTPYKTYpPY, (pa3oBsbiii co-
cTaB, rIyouny cnos. 1, Hao0opoT, mpu 3aJaHHBIX XapaKTEPUCTHKAX U3JAEIUS MOKHO
OTIPEACNUTh 3aKOHBl M3MEHEHHUS TEXHOJIOTMUYECKUX MapaMeTpoB AJISl MOJYyUYEHUS 3TUX
XapaKTEPUCTHK.

JlJ11 aBTOMaTU3UPOBAHHOTO ITPOEKTUPOBAHUSI OCHOBHOTO 000PYAOBAaHUS — TEPMHUUE-
CKHX Ieuell pa3padaThIBalOTCs MaTeMaTHdyeckue Mozeiu. B ocHOBy maremaTuyeckoil
MOJIEJHN TOJOXKEH pacyeT TEIUIOTEXHUYECKUX IapaMeTpoB, OOECIEUMBAIOIINUX OINTH-
MaJIbHbIE TEIJIOBBIE PEKUMBI 30H IIE€UH, YIIPABISAEMBIX C TOMOILIBI0 OBM.

HarpeB caaku paccuMTbIBAE€TCS HA OCHOBE CUCTEMbl YpaBHEHUU A 3((EKTUBHBIX
TEIUIOBBIX MOTOKOB MTOBEPXHOCTEN, YUaCTBYIOUIUX B JIYYUCTOM TeIIooOMeHe. Pacxompl
TOIUIMBA JJI HarpeBa M BO3AyXa WM Ta3a JUIsl OXJIAKACHHUS HaxoIAT U3 ypaBHEHUH
MT'HOBEHHBIX TEIUIOBBIX OAJIaHCOB U YpPaBHEHUHN TETNIOOOMEHa.
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3. OCHOBHBIE MOJOXKEHUS TPOCKTUPOBAHUS TEPMUUECKHUX LIEXOB
3.1. Knaccuduxkarus TepMUIecKuX eX0B

TepMudeckue 1exu MOKHO Pa3JeIUTh MO CIASAYIONINM MPU3HAKAM:

1) mo mMecTy B 3aBOJICKOI CTPYKTYpE;

2) mo oOpabaThIBaEMBbIM JIETAIISIM;

3) 1o mpeobIanaIUM ONepaIusIM TEPMUIECKON 00paboTKu;

4) 1o mpoU3BOJCTBEHHOMY MPU3HAKY.

MecTo B 3aBOJICKOM CTPYKType omnpezensercss 00beMOM Mpou3BoAcTBa. B cooTBet-
CTBUHU C 3TUM TepMHUUecKas oOpabOTKa JeTanell Ha 3aBOJIC MOXKET MPOUCXOANTh B Ca-
MOCTOSITEIBHBIX TEPMHUUECKHX II€XaX, B OTACICHHUIX WM Ha yJacTKax.

TepMuyeckoe OTIeNeHNE WU Y4acTOK, HA KOTOpOM 0OpabaThIBaeTCsl OJHA JIETaNb
WU TPYIIa JeTajieid, HOCUT Ha3BaHUE N0 HAUMEHOBAHUN 0Opabamwvieaemol Oemaiu
UMY 2pynnvl: y4aCTOK TEPMUYECKOW 0OpaOOTKH KOJIEHYATOrO Basia, yU4aCTOK TEpMHYeE-
CKOH 00pabOTKH WHCTPYMEHTOB U3 YIJIEPOJUCTON CTaNH, OTACIEHUE TEPMUIECKON 00-
pabOTKM UHCTPYMEHTOB U T.]I.

Ha HeKoTOpBIX 3aBOJIaX COXpaHMIACh KIACCU(PUKAIIUS TEPMUUECKUX IIEXOB 110 npe-
obnaoarowum onepayusim TePMUIECKONn 00paObOTKH: 3aKaIOYHBIN 11EX, IIEX a30THPOBa-
HUS U T.J.

Hawubonee npaBunbHO# SBIsIETCS KiIacCU(DUKAIUS TIO POU3BOICTBEHHOMY TPHU3HA-
Ky, IO KOTOPOMY BC€ TEPMHUYECKHUE IIEXH 3aBOIa PA3ACIISIOT Ha JIBE TPYIIIbI: OCHOBHbLE
TEPMUYECKHUE 1IeXH N1 00pabOTKH JeTaeil TOBaPHOTO MPOU3BOICTBA 3aB0OJIa — OCHOB-
HOM €r0 MPOAYKITUU U 8CHOMO2amelbHble TEPMUYECKHUE TIEXH JJIs1 00paboTKM meTaneit
BCIIOMOTaTEJILHOTO MPOU3BOJICTBA 3aBOJIA.

OCHOBHBIE TEPMHUYECKHE IIEXHU TMOJAPA3CIAIOT, B CBOIO OYepelb, Ha IieXu (OTmene-
HUS, YYacTKH), CBSI3aHHBIE: a) C 3arOTOBUTEIBHBIMH IeXaMu (Ky3HEYHO-
HITAMIIOBOYHBIMH, JIMHEWHBIMH U JIp.), B KOTOPBIX MPOU3BOAUTCS TepMHUYECKas oOpa-
00TKa TTOKOBOK, IITAMIIOBOK HJIM OTJIMBOK, T.€. MOIy(HaOpUKATOB 0 UX MEXaHUIECKOU
00paboTkH; 0) ¢ 00padaThIBAIONIMMHU MEXaHUUECKUMHU 1I€XaMH, TJI€ TTPOU3BOUTCS TEP-
MUuYeckas 00paboTKa AeTalieil TOBApHON MPOIYKIIUHU 3aBOJIA, T.€. MOCIe MEXaHUYECKOM
00paboTKH, U B) C IeXaMH, OOBEAMHSIIONMMU 3arOTOBUTEIIBHBIE I 00pa0aThIBAIOIINE
oTIepaIiy, HAIPUMEP IEXU PECCOPHBIE, MPYKUHHBIC U JP.

Hwxke npuBomutcs ximaccudukamms TEPMUUYECKUX IIEXOB W OTHEICHUN Hambosee
pacnpoCTpaHEHHBIX MPOU3BOJICTB B METALUTYPTHUECKOW, MAITMHOCTPOUTEIILHON M WH-
CTPYMEHTAIILHOUN MPOMBIIIIIEHHOCTH.

Memannypeuueckue u memusHuvle 366006l YEPHON METAILTYPTUU — UEXU U OTACICHUS
TUTSL TEPMUYECKON 00pabOTKH CIUTKOB, HETPEPHIBHO JIMTHIX 3arOTOBOK, COPTOBOTO MPO-
Karta, TpyO, JUCTOB, JICHTHI, TPOBOJIOKH, JICHTHI, PEJIbCOB, KOJIEC M OaHmakeH, ocel,
HAKJIa/IOK U T.II.

MawunocmpoumenvHvie 3a600b1 — TEPMUUECKUE 1IEXU U OTICICHUS JIsi 00pabOTKH
MIOKOBOK, JINThS U JIPYTHX U3JeNUi. B cOOTBETCTBHM CO CITIOCOOOM H3TOTOBJICHUS TPO-
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YK TEPMHUYECKHE I[EXU U OTIEICHUS dTUX 3aBOJIOB PA3CISAIOTCS HA YEPHOBBIE U
YUCTOBBIE (BTOPUYHBIC TEPMUUECKHUE), 0OpabaThIBAIOIIME AeTaIN (IIECTePHHU, 3BE3/10Y-
KU, Pa3HOOOpa3HbIE BAJIbI, OCH U PhIYaru, TUIb3bI U IP.).

Cneyuanusupoganivie TEPMUYECKUE 1IEXU U OTACICHUS ISl TEPMUUECKON 00padoT-
KU JIeTaJIei TOIIUITHAKOB, IPYKUH, PECCOP H IP.

Hakoner, BO3MOXHO pa3MelieHne 000pyAOBaHUs JIsl TepMUYECKOW 00paboTKH B
KOMIUIEKCHBIX TOTOYHBIX JIMHUSX OCHOBHBIX II€XOB (MEXaHMUYECKHUX, MEXaHOCOOpOU-
HBIX, KY3HEUHBIX, TUTCHHBIX).

HNHcTpyMeHTaAIbHBIE 3aBOJIBI — IIEXH M OTIEICHUS JUIsl TEPMUUECKOM 00paboTKu pas-
JMYHOTO BUJA@ UHCTPYMEHTOB, KOTOPBIE MOTYT OBITh CHeyuaiu3upo8aHHbviMy AJisd OJHO-
ro BUJa HHCTPYMEHTA — PEXKYIIETO, KATHOPOBO-U3MEPHUTEIIBHOTO, IITAMIIOBOTO, XHPYP-
rudeckoro. OgHako Hanbojee paclpOCTPAHEHHBIMH SIBISIFOTCS YHUGEPCAIbHble TEPMU-
YECKUE 1EXU M OTICNCHHS JJis1 00paOOTKHM pa3IMYHbIX BHJIOB MHCTPYMEHTA W MPHUCIIO-
cOOJICHHI, KOTOpPhIE MMEIOTCS Ha MAaIIMHOCTPOUTENBHBIX W METATYPTUYECKUX 3aBO-
nax.

3.2. Ilokazarenu AJig MPOCKTUPOBAHUS TEPMUUECKUX MOAPA3AeIICHUN
3.2.1. Pa3paboTka TEXHOJIOTHH

[Ipyn mpoexkTupoBaHMM BaXHO BBIOMpATh HAWIYYIIWA BapUAHT TEXHOJIOIMYECKOTO
nporecca, 00ecrneynBarONINi MOJIy4eHHe BhICOKOKAUYECTBEHHOW MPOAYKIMH U MPOBO-
JTUMBII B HaWKpaTJdailiee BpeMs Mpu MaJiol croumoct oopadbotku. [losTomy npu pas-
paboTKe TEXHOJIOTUYECKOTO MPOIIECCa HAMEYaeTCs HECKOJIBKO BapHUAHTOB, U3 KOTOPBIX
BbIOMpaeTCs ONTUMAaJbHBINA. [ TaBHOE BHUMAaHKE MPU 3TOM JOJHKHO OBITh COCpEAOTOUe-
HO Ha HOBBIX, MEPEAOBBIX METO/IaX TEXHOJOTUU TePMUYECKOM 0OpabOTKH — Ta30BOM
[EMEHTAIlM1 ¥ Ta30BOM IIMaHWPOBAHMU, OOpPaOOTKE ¢ HArpeBaMu TOKAMH BBICOKOW U
POMBIIIUIEHHONW 4acTOThI, 00pabOTKE XOJIOAOM, IIMAHUPOBAHUH, KUIAKOCTHOU IEMEH-
Tauuen u ap. i o00CHOBaHMS SKOHOMUYECKOM BBITOJJHOCTH TOTO HJIM MHOTO TEXHO-
JIOTUYECKOTO Tpoliecca U BbI0opa 000pyI0BaHUs JEIaeTCsl COOTBETCTBYIOLIUN pacyer.

TexHonoruyeckuii mpoiecc oGopmisieTcsi B BUI€ TEXHOJIOTMUECKUX (WM omneparu-
OHHBIX) KapT. B TexHOJIOrM4YecKkyto KapTy BXOJUT MepeyeHb Bcex onepaiuii 00paboTku
JIeTaId WU TPYIIbl JeTajed ¢ yKa3aHUEM MOAPOOHBIX AaHHBIX MO 3THUM ONepalusM
(Temneparypa, BpeMsl BBIIECPKKU, Cpela U TeMIeparypa OXJIAKIEHUS, MPUMEHSEMbIE
MPUCIIOCO0JICHUS U T.J.). DopMa TEXHOJIOTMYECKOW KapThl prBeAeHa B Ta0. 3.1.
OnepalioHHbIE KapThl COCTAaBJISIOTCS IS psiia AeTalied, NPOXOASIINX OJHY U Ty XKe
oTepanuio Ha KakoM-1r00 06opynoBanuu. [Ipy OOIBITIOM KOJTUYECTBE AETANCH Pa3HBIX
MapoK CTajl PEKOMEHAYETCS MPOM3BECTH YHU(PHUKAIIMIO MApOK CTalIH, BUJOB U PEXKH-
MOB TepMHUUecKoil o0paboTku. Hanpumep, moxxHo 3amenutsh mapku 10, 15, 20 oanoit
mapkoit 15 nim mapku 30X, 40X, 45X onnoit mapkoit 40X. C 1enaplo yMEHbIIECHHS BU-
JIOB TEPMUYECKOW 00pabOTKM MHOTJA MPEJCTABISETCS BO3MOXKHBIM 3aMEHUTH Olepa-
MU [IEeMEHTAIMU TUAaHUPOBAHUEM, OTKUT — HOpMaiu3auuen u T.1. CoKpallleHue KoJu-
YeCTBA PA3IMYHBIX PEXXKUMOB TEPMUUYECKOH 00paOOTKH MOKET ObITh CAEJIAHO TaKkKe 3a
cyeT oObeqMHEHUs OJIM3KUX TI0 pa3Mepam JeTaleid B rpyIbl, 00padaTbiBaeMble OJJHUM
pexuMOM. YHU(PUKALIMS HE TOJDKHA YXYAIIATh KAYECTBO JIeTajei.
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Tabmura 3.1

[TpumepHas TexHoJornyeckas kapra oOpaboTKU aeTayien
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TexHOMOTYeCKniA POIECC Ha OT/IETbHBIC XapaKTePHbIE IETAIN U3 PAa3TMYHbIX Ma-
POK CTaM B IPOEKTaxX 0(OPMIIIOTCS Tak)Ke rpadukaMu B KOOpJIMHATAX TeMIIEparypa —
Bpewms (puc. 3.1).
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Puc. 3.1. I'paduku TepMuueckoit 00pabOTKU: a — IIEMEHTYEMbIX aBTOMOOMJIbHBIX J€Ta-
Jei; 0 — MHCTPYMEHTOB U3 OBICTOPEKYIINX CTaJCH

3.2.2. Bb160p UCTOYHHUKA TEIJIOBOM YHEPTUH

Br16op nMcTOYHMKA TETUIOBOM SHEPTUM ISl TIeYe MPOU3BOIUTCS C YYETOM HMEIO-
IIMXCSI MECTHBIX TOIUIMBHBIX PECYPCOB. DTO SBISETCS IIaBHBIM MIPHU BHIOOPE HCTOUHUKA
TerioBoi sHepruu. OAHAKO TakoW MPHUHIIMII HE BCErAa MOXKET OBITh COOJIIOJIEH.
Hanpumep, npuMenenune TBEpAOro TOIUIMBA ISl TEPMUUYECKUX M1€YE€d HE PEKOMEHIyET-
csi. B paifonax ¢ OoibIIMM 3amacoM TBEPAOTO TOIUIMBA MOAHO 3allPOEKTUPOBATh ra3o-
TeHEPAaTOPHYIO CTAHIIMIO JJIs Ta3u(UKALUK YIII1 U TOJy4aeMblil Ta3 UCIOJIb30BaTh JIJIs
OTOILJICHUSI TEPMUYECKUX TI€YEH WIIN K€ IPUMEHUTD B KAYECTBE UCTOYHUKA TEIUIA DJIEK-
TpodHepruw. IIpumMeHsaTs MasyT i1 BHOBb NPOEKTUPYEMBIX LIEXOB HE pas3pelacrTcs,
IIO3TOMY IJIABHBIMH MCTOYHUKAMM TEIUIOBOW DHEPTUM I TEPMHUYECKUX LEXOB SIBIIS-
I0TCSl Ta3 U AJIEeKTpodHeprus. Vcnonp3oBaHue ajis nedel raza 00XOAUTCS JELIEBIe, HO
IIPUMEHEHHUE JIEKTPOIHEPTUU TO3BOJISIET JIydIle aBTOMaTU3UPOBATh MPOLECC U, KPOME
TOrO, ABJIAETCS Oojiee rurneHnYeckuM. Kak B ra3oBbIX, TaK M B JEKTPUUYECKHUX IEUax
HarpeB JeTalieil MOXKHO BECTU B KOHTPOJUpyeMon aTMocdepe. B ra3oBbix nmeuax B 3T0M
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cllydae HCHOJB3YIOT paJvallMOHHbIe TPYObl Ui CKUTAaHUS raza wid Mydenu s
Harpesa MeTaJuia.

3.2.3. CocTtaBiieHHE TIPOrpaMMBbl JIJIs1 POECKTUPOBAHUSA

OcHoBaHHMEM [JIsI TIPOCKTUPOBAHUS TEPMHUECKHUX IIEXOB SBISETCS TOJOBasl TPO-
rpaMma.

[Iporpamma cocraBisieTcss TakuM o0Opa3oM, 4TOOBI OHA MOTJIA CIYKUTh OCHOBAHHEM
JUTSI COCTABIICHUS TEXHOJIOTHUECKOTO MpoIiecca U BRIOOpa 000py10BaHUS.

Jlyst 5TOTO HEOOXOIUMO 3HATH HOMEHKJIATYPY ACTalIeid, MapoOK CTajii, Bec, rabapuT-
HBIE pa3Mephl U MOJIekaIe 00padoTke KoaudecTBO AceTane. [Ipumepnas ¢opma mms
COCTaBJICHHS TTPOTrpaMMBbI MpuBeieHa B Tab. 3.2. IHOTMa mporpaMma 3a1aeTcsi B KOJIH-
YECTBE TOTOBBIX AeTayieid. Toraa B BEAOMOCTh IPOTPAMMBbI BBOJSATCS JOTIOTHUTEIHHBIC
rpadbl. HekoTopsie neTanu MalivH W3TOTaBIMBAIOTCS HA TOJBKO IS BBITYCKA MAIUH,
HO ¥ Kak 3amacHbie yacT. Torma ¢opma rogoBoi mporpaMMbl IPUHUMAET CIIETYIOITHIA
BU]I.

3.2.4. Pexxum paboThI 1iexa

VYcTaHoBIEHHE CMEHHOCTH pabOThl B IIEXE CBSA3aHO C XapaKTEPOM, TEXHOJIOTHEH U
00BEMOM IIPOU3BOJICTBA, @ TAKXKE C KOJIMYECTBOM HAJIMYHOTO 00opynoBaHus. B macco-
BOM IIPOU3BOJICTBE MPU HATUUYUU OOJILIIMX KOHBEUEPHBIX I[EXOB U TOJIKATEIBHBIX Ie-
Yeil 5JKOHOMUYECKHU OMpaBIbIBAECT ce0sl HEmpephIBHAS padoTa (B TPU CMEHBI), TaK WU
uHaue OyJqyT MMETh MECTO OOJIBIINE 3aTpaThl TOIUIMBA M BPEMEHHU Ha pa3orpeB Meuei.
C npyroit CTOpOHBI, MPU HEOONBIINX KaMEPHBIX MeYax MOJAr0TOBKA UX, T.€. pa30rpeB 10
paboueii TemrepaTypbl, HE OyJeT BbI3bIBATH OOJBIIMX MOTEPh BpemeHu. [loatomy B
CJlydyae MaccoBOTO IMPOU3BOACTBA pabOTy TEPMHUUECKUX IIEXOB CIIEAYET MPOEKTUPOBAThH
B TPU CMEHBI, @ B MHCTPYMEHTAJIbHBIX TEPMUUYECKUX MEYax WM B IexXax s 00paboTKu
AeTasneil ¢ HeOoNbIIMMY TIeyaMH — B JIB€ CMEHbI. PaboTa B 0fIHYy CMEHY XOTS U IIpHUMe-
HSETCA, HO SIBIISIETCS HEPEHTAOENbHOM, TaK KaK MPU 3TOM OyJeT MaJloe MCIOJIb30BaHuEe
000pyI0BaHUS ¥ YBEJIMYEHHBIN PacXo]l TOIUIMBA WK AJIEKTPOIHEPTUH.

TexHonornueckue mpouecchl, Mpeodiagaroye B MPOSKTHPYEMOM IIeXe, TaKkKe
UMEIOT OO0JIbIIIOE 3HAaYeHHE MPU BBIOOpPE CMEHHOCTH paboThl. B cimyuae, koraa B mexe
UMEIOTCSl TaKue JUIMTETbHBIE MPOILIECChl, KaK LIEMEHTAIUsl U a30THPOBaHUE, YJOOHEe
IPUMEHATHh TPEXCMEHHYIO paboTy, HE3aBUCUMO OT pa3MepoB oOopyaoBanusi. B Heko-
TOPBIX CIIy4asiX, KOTJa B IIeXe Mpeo0IagaloT KOPOTKHE MO0 BpEMEHH MPOIIECChl (3aKajka,
OTIIyCK), HO MMEETCSl OJHA WJIM HECKOJIbKO Meuei ISl LEMEHTAIMH, MOKHO MPHUHSTH
JUIA LIeXa JBYXCMEHHYIO paboTy, a /Ui ydyacTka TpexcMeHHYr. O0beM Mpou3BOJICTBA
P HAJIMYUU JTaHHOTO KOJMYEeCTBa 000PYJOBAHUS BBHIHYXKIA€T MHOTJA MPUMEHSTH pa-
00Ty B TpM CMEHBI B TEPMHUYECKHUX I€YaX IITYYHOTO U MEIKOCEPUHHOTO MPOU3BOJICTBA;
3TO MMEET MECTO, KOIJla MpOorpaMMy IieXa Hejb3sl BBIIOJHUTH HA UMEIOIUMCS 000py-
J0BaHUM B JiBe cMeHbI. [losBisieTcss HEOOXOIUMOCTh WM BBOAUTH TPETHIO CMEHY, MJIH
n00aBiATE 000pyAOBaHUE. YCTaHOBKA HOBOT'O 00OPYAOBaHUS TpeOyeT HOBBIX MPOU3-
BOJICTBEHHBIX IUIOIIAJCH, M TO3TOMY YaCTO BBOJAT TPETHIO CMEHY.
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[Tpu BO3MOKHOCTH ClIeIyeT MPOCKTUPOBATh pabOTy TEPMUUECKUX IIEXOB B JIBE CMe-
HbI, TAK KaK TPEThS CMEHA, [IOMUMO pPE€3€pBa MPOU3BOJCTBA, CIYKHUT JUI NPOBEIACHUS
peEMOHTa 000pyIOBaHUS.

Tabmnura 3.2
[Tpumepnbie HOPMBI JJIs1 COCTABJICHUS MTPOTPAMMBI I1eXa
Bec 1 I'abaputHBIE TI'omoBas mporpamma
HaumenoBa- | Mapka P . A POTp
No . IIT. B | pa3Mepsl aeTanei
HHUE JeTajed | CcTajlu . B IIT. B IIIT.
KT unu No yeprexeit
1.
2
a)
KomnuectBo I'omoBas npo-
Haunmenosanue No ne- | Mapka Bec 1 P
Ne . Ha KOM- rpamMmma
JeTaien TaJx CTajli | IIT. B KT
IUIEKT B IIIT. B KI'
1.
2.
0)
, l'onoBas nporpamma
plo <]
0 S
5 c
B - 5 = B IIIT. B KT
=t = § m o
(D) 5 = . < O
= = o E T =
Ne 3 > g | B| ¢35 |2 ¢ 2| g
2 o a | - S = | 2 = | g
o = ) 5 jan) =) jasi s
o -~ o o Q Q [Q Q
Q 2 m o ] < o <
= ~ o = o am = o
S = 9 s5 2| 2| gax=|®°
< 3 o H o o M o
T Z < s ol = | =3 0
an) aniiy-aa [ RN Rlan il s
1.
2

3.2.5. l'onoBoit poHa BpeMeHU pabOThl 000PYI0BAHUS

CrnenyroomuM 3TaroM MPOSKTUPOBAHUS SIBISIETCS OINpPECICHHE TOM0BOTO (oHIa
BpeMEHU 000PYI0BaHUS.

['onoBeiM QoHIOM BpeMeHH 000pyAOBaHUS HA3bIBA€TCS BpeMs pabOThl 000pyaoBa-
HUS B TEYEHHUE T'0J1a, BHIPAKEHHOE B Yacax.

KonndectBo pabounx qHEH B TOAY JJIs OOJIBITMHCTBA IEXOB, OTACIICHUM Y4YaCTKOB
ONPENENSIETCS. BEIUMTAHUEM BBIXOJIHBIX U MPA3JHUYHBIX JHEW M3 MOJHOTO T0JI0BOTO
yucia KaJleHIapHbIX THeH (365).
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['omgoBoit o 000pyIOBaHUSI COCTABISET, KAK BUAHO U3 OMpEAENeHHs, B yacax 3a
BBIYETOM BBIXOJHBIX JHEH, Mpa3IHUYHBIX THEW U MOTEPh BPEMEHU HAa PEMOHT 000py-
JIOBAaHUS U TIEPEHATAAKY PEKUMOB.

[Totrepu Bpemenu coctaBisioT 4...6 % npu aByxcMeHHoOU pabore u 6...11 % npu
TPEXCMEHHOW paboTe. DTa MOTEpsl BPEMEHU MAJAeT IVIaBHBIM 00pa3oM Ha IJIAaHOBO-
NPEAYNPEIUTENbHBIM PEMOHT U B HEKOTOPOW YacTH HA NMEpPEHANaJKy PEKHUMOB IeUeH
(HanpuMep, Korja B OAHOW M TOM K€ Meud MPOU3BOAATCS ONEPALMH C PA3IUYHON TEM-
nepaTypoiu, MPUXOAUTCS OXJIAXKAATh WM HarpeBaTh MeYb ISl MOJyYeHUs! APYroil Tem-
nepaTypsl).

[Tpy npOEKTUPOBaHUH TEPMHUUYECKHX LIEXOB MAIIMHOCTPOMUTENBHBIX 3aBOJIOB pPa3iu-
YaloT CJEIYIOIIME Pa3HOBUIHOCTU (POHIOB BpeMEHH pabOThl 00OpYHOBaHUSA: KaJleH-
JapHbII, HOMUHAJIBHBIN U AeUCTBUTENbHBIN (3 (EKTUBHBIN).

Kanennapusiii TogoBo# GoHI BpeMeHu 000py10BaHMs paBEH MPOU3BEACHHUIO YUCIIA
4acoB B CYTKM Ha YMCJIO KaJ€HJApHbIX JHEU T.€. 24*x365=8760 yac.

HomunanbHbiil poHA BpeMeHH paOOThl 3aBUCHUT OT YHUCIa KaJeHAApHbIX U Hepabo-
YUX CYTOK B TOJly, CMEHHOCTH PabOThI U MPOIOJKUTEILHOCTH CMEHBI:

O, =(K-B-1I)-A-C,,,

rae K — uncno kanenaapusix gueit (365); B — Bucio Beixogubix aueut; Il — uucio
pa3HUYHBIX Hepabouux AHel; /| — cpeansist IuTenbHOCTh cMeHbI B yacax; C, — unc-
7o cmeH (1, 2, 3 unu 4).

Kak yxe yka3bIBaoch, HOMUHAIbHBIN (DOHA HE MOXKET OBITh MOJHOCTHIO UCTIOJIB30-
BaH, TaK KaK UMEIOTCS IOTEPU HA PEMOHT U NEPEHANIAJIKY PEKUMOB IEUECH.

D¢ dexTuBHBINA rogoBON (HOHA BpeMeHu paboTsl obopynoBanus (D,) onpenensercs
KaK pa3HOCTh MEXIy HOMHUHAIbHBIM (oHIOM (Dy) M MPOEKTUPYEMBIMU 3aTpaTamH
BPEMEHU Ha PEMOHT, HAJNA/IKy U [IepeHaNaIKy 000pyI0BaHUs B TEUEHUE IOJIa:

O =D (1 5,
Ol 100 ),
rne K, — HopmaTuBHbIE 3aTpaThl BpEMEHU HAa PEMOHT, HajJaJKy U IepeHalaaKky o0opy-
JIOBaHUs B NIPOLIEHTAaX K HOMUHAIBHOMY (DOHTY.
HopmatuBHbIe 3aTpaThl BpEMEHN OPUEHTHPOBOYHO COCTABJISIOT:
— IIpH IBYXCMEHHO#1 padote 4...6 %;
— IIpHU TpEXCMEHHOM padote 6...12 %.
Hcxons u3 U3n0KeHHOro:
®3 :®H ) K3 9
rae K, — xoagduuuent 3arpys3ku, y4UTHIBAIOIIUN IUIAHOBBIE MOTEPU BPEMEHHU HA
PEMOHT, HaNIAAKy U NIEepeHanaKy o00pyAOBaHUS U PABHbIN:
— Tpu IByXCMeHHO# paboTe 0,94...0,96;
— npu TpexcmeHHou padote 0,88...0,94.
[Tpu pabote 060pyAOBaHMS MO HEMPEPHIBHOMY T'paduKy HOMHHAJIBHBIN (OH[ Bpe-
MEHH PaBEH KaJCHAapHOMY.
Br16op pexxrma paboThl MPOEKTUPYEMOTO 000PYAOBaHUS JOKEH OBITH BCECTOPOH-
He 00ocHOBaH. OH 3aBUCUT OT OOLIETO peKuMa pabOThl NPEANPUATHUS, TUIIA TPOU3BOI-
CTBa B IPOEKTUPYEMOM II€Xe, THMAa 00OPYJOBaHUs, JUIMTEIBHOCTH TEXHOJIOIMUYECKHUX

39



ornepanuii TepmMudeckor o0paboTku U Apyrux (aktopoB. C TOUKH 3pEHUS yTydlICHUS
UCTIOJIb30BaHUsI 000PYIOBaHMS BO BPEMEHHU U CHIDKEHUS OTPEOHOCTH B HEM HauboJee
1esiecooOpa3eH HempephIBHBIN peskuM padoThl (06€3 0CTAaHOBOK Ha BBIXOJAHBIE M Mpa3/-
HUYHBIC JHU WM C OCTAaHOBKOM TOJBKO HA MpazgHUuYHbIe IHHU). Ha ydacTkax mexa c
HarpeBarTeJIbHbBIM 000pyI0BaHHEM, HE TPeOyIOmuM OOJBIINX 3aTPaT BPEMEHH Ha pa3o-
I'PEB, MOXKHO MPHUHATH TPEXCMEHHBINA WM JIBYXCMEHHBIN peXuM paloThl (B 3aBUCHUMO-
CTH OT peKMMa CMEHHOCTH OCHOBHBIX 1I€XOB Ipeanpustusi). Pabota B onHy cMeHY BO
BCEX CIy4yasXx ¢ SKOHOMHYECKOM TOUKHU 3pEHUS HE MOKET OBITh OIpaBAaHa.

JlJis OpHEHTUPOBOYHBIX PacyeTOB 3PPEKTUBHOTO TOJOBOTO (POHIA BPEMEHU PaOOTHI
TEPMHUYECKOTO O0OpYI0BaHUS MOTYT OBITh HCIIOJIb30BAaHbI JTAaHHBIC, MPUBEICHHBIA B

Tabi. 3.3.

Tab6mua 3.3
D¢} dexTuBHbII rogoBol (HOHI BpeMeH! paboThl 000pyI0BaHUS
7 o 7 T o 7
JIUTENBbHOCTh UMK 00- =) S =2 =8} S =2
paboOTKH M3IEeTUi U BUJT E = é g = c2> = é g =
o0opynoBaHUs T 2 = o 2 T 2 = o 2
1pu 2 CMEHAaX npu 3 CMEHax
[Tpu nnuTensHOM LuKe B B B 2563 10 7710
00pabOTKM M3 aeHii
[Ipy KOPOTKOM LIMKIIE
00paboTKu M3eInil Ha
000pyI0BaHUU:
MEXaHU3UPOBAHHOM 4140 6 3890 6490 10 5840
HEMEXAHU3UPOBAHHOM 4140 4 3975 6210 6 5840
[Ipu 06paboTKe u3aenuit
B DJICKTPUUYECKUX MeYax 4140 5 3935 6210 8 5715
AJIEBATOPHOTO TUTA
[Ipu HEenpepbIBHOM pe-
XKHUME paboThl 060PYI0- — — — 8760 11 7800
BaHUS

3nadenust kKo puireHTa 3arpy3ku He JTOJDKHBI OBITh 3HAYNTEIHHO HUKE SIUHUIIBI,
TaK KaK HU3KANA €€ KOd(DPHUITMEHT CBUICTETLCTBYET O HEYAOBICTBOPUTEITHHOM UCITOJIb-
30BaHUM O00OpPYAOBaHUS BO BpeMEHHU. PekoMeHyeTcsl pyKOBOACTBOBATHCSA CIEAYIOIIN-
MU MUHUMAJIBHO JOMYCTUMBIMHU 3HaueHUsIMU K,: mpu mpepbIBHOM pexXume padoThl —
0,93; npu HenpepsiBHOM pexume — 0,85. Ecnu BenuunHa K; He ynOBIETBOpSET NpUBe-
JIEHHBIM OTPaHUYECHUSIM, TO HEOOXOUMO BhIOpaTh 000PYI0BaHKE IPYTOro MM TOTO K€
THUIIA, HO C UHBIMU TEXHUYECKUMH XapakTepucTukamu. OJHAKO CleIyeT OMHUTb, YTO
NOBBIIIEHHE KOA(DPUIIMEHTa 3arpy3KH 3a cUeT 0100pa yCTapeBILIEr0 MaJIONPOU3BOIU-
TEIBLHOTO O0OPYAOBaHUS HEAOMYCTUMO, TaK KaK MPU ITOM CYIIECTBEHHO YXYIIIAIOTCS
IKOHOMHYECKHE NTOKA3ATEIN TPOU3BOICTBA.
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3.3. BeiOop u pacuer TepMUUECKOT0 000PyA0BaAHUS
3.3.1. Xapakrtep nmpou3BOJICTBa

Crenyromum 3TaroM MPOSKTUPOBAHUS SIBISETCS BHIOOp U pacueT 000pyAOBaHUA.
OTO OAMH W3 OTBETCTBEHHBIX Pa3[eioB MPOEKTa, TaK KakK MPaBUJIbHO BbIOpaHHOE 000-
pyaoBaHHe OOecrevynBaeT BHICOKOE KauecTBO 00pabaThiBaeMoOil MpOAYKIMH, Tpedye-
MYIO ITPOU3BOAUTENBHOCTh U 3KOHOMUYHOCTH 00pabOTKH.

Bei0op Tuma oGopyaoBaHus ONpeaessieTcss XapakTepoM Hpou3BoJIcTBa. Paznuyaror
IITy4YHOE (€IMHUYHOE), CEPUITHOE U MacCCOBOE MTPOU3BOJICTBO.

[lpy mTydyHOM XapakTepe MPOHM3BOJCTBA M3TOTOBIISIOTCS €AMHUYHBIMH SK3EMILIS-
pamu JleTaiy pa3u4HbIX KOHCTPYKTHUBHBIX (hopM U pasmepos. [Ipu TakoM mpou3Boi-
CTBEe HEOOXOAMMO MPUMEHEHUE YHHUBEPCAILHOTO 000PY10BaHHUS.

[Tpu cepuitHOM MPOU3BOICTBE OAHOTUIIHBIC JETAIM U3TOTOBJISIOT NAPTUAMU UITH Ce-
pUsIMH, KOTOpBIE 3aIlyCKAalOT B MPOM3BOACTBO OJHOBPEMEHHO. B 3aBUCHMOCTH OT uuc-
JICHHOCTH OJTHOTHITHBIX JI€Tajlel B MApTUU WIH CEPUU CEPUNHOE TMPOU3BOACTBO MOAPA3-
JENAETCs. HAa MEJNKOCEPUMHOE, CPENHECEPUMHOE M KpynHocepuiHoe. [Ipu cepuitHom
IPOU3BOJICTBE CTOMMOCTh TEPMHUYECKON OOpabOTKM YMEHBIIAETCA B CPaBHEHUH CO
IITYYHBIM POU3BOJACTBOM.

[Tpu MaccoBOM IPOU3BOCTBE OJHOTUITHBIE JI€TATH U3TOTABIMBAIOTCS B BECbMa 3Ha-
YUTEJIbHBIX KOJMYECTBAX Ha MPOTSHKEHUH TOJla M UMEIOT CTaHAApTHYIO GopMy, pa3me-
pbl, MaTtepuai. [Ipu MaccoBoM Mpou3BOACTBE B I[eXax HEOOXOIUMO HAIUYME MEXaHU-
3UPOBAHHOTO O0OPYZOBAaHUS BHICOKOM MPOM3BOIUTENHHOCTH. B 3THX 1exax Tepmuue-
ckast oOpaboTKa Jerajel MPOUCXOIUT MOCIe UX MEXaHUYECKOW 00paboTKH (B aBTOMO-
OWJIBHOM, TPAKTOPHOM, MIAPUKOMOAUIUITHUKOBOW U JIPYTHX OTPACISIX MPOMBIIIIICHHO-
cTH). MaccoBoe MpPOU3BOACTBO XapaKTEPHU3YeTCs] BBHICOKON IMPOU3BOAMTEIHHOCTHIO
0o0opyI0BaHus.

Hawubonee coBeprieHHol (GopMOil OpraHU3aIlliy MTPOU3BOACTBA SBISETCS MOTOYHBIN
meTof. [loTounbie METOABI HIMPOKO BHEAPSIOTCSA B CEpUtHOM mpou3BoacTBe. Hanbonee
3¢ (EeKTUBHON OpraHM3alMen ABISETCS MOTOYHO-MAcCOBOE MPOM3BOACTBO. Xapakrep-
HBIMU MTPU3HAKAMU TAKOTO MPOU3BOICTBA SBISIOTCS:

1) nuddepennmansi TEXHOJIOTMYECKUX MPOIIECCOB HA AJIEMEHTapHbBIE OIEpalluH,
KaXKIasi U3 KOTOPBIX 3aKperieHa 3a OTACIbHBIM pab0YuM MECTOM;

2) mpUMEHEHHUE BBICOKOIPOU3BOIUTENLHOTO 000PYI0BaHUS, KOMIUIEKCHAS MEXaHU-
3alusl ¥ aBTOMATU3alus IPOU3BOICTBEHHBIX MPOIIECCOB, ABTOMATUUECKHE JINHUM;

3) mOTOYHbIE TUHUU C PACCTAHOBKON OOOPYJIOBAaHUS B MOPSAKE MOCIEIOBATEIBHO-
CTH OTIepalHii TEXHOJIOTHUECKOT0 MPOIECCa;

4) OTCYTCTBHE CKJIQJIOYHBIX MECT y 00OpYJOBaHUs; Nepeaaya aeTaiell Ha clenyro-
IIYIO ONEPALMIO Cpasy MOCJIe OKOHYAHUS MPEeAbLIYILIEeH;

5) obecrnieueHue OAMHAKOBOW WJIM KPAaTHOW AJUTENbHOCTH OMEpalil sl Moyde-
HUSI pPUTMUYHOCTH B paboTe.
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3.3.2. Beibop o0opynoBanus

B 3aBucumocTtu ot opmbl U pazmepa oOpabaThiBaeMbIX JETalel, MpoLeccoB Tep-
MUYECKOM 00pabOTKH U XapakTepa MPOM3BOJCTBA KAXKIbIM TepMUUYECKUM LIeX (OTHese-
HUE) UMEET CBOE XapaKTepHOe 000pyI10BaHKE.

B omxuratenbHbIX U Ky3HEUHBIX TEPMHUUECKHUX 1eXax (OTIeJIeHus1X) o0paboTke moa-
BEPraroTcs OTIMBKH U MOKOBKH, KOTOPbIE TPEOYIOT CPaBHUTEIBLHO MPOCTHIX TEXHOJO-
THYECKHUX OIepanuii TepMuYecKkoil 00padoTku. OCHOBHBIM 00OPYJOBaHHEM, yCTaHAB-
JUBAEMBIM B 3TUX I€XaX, SIBJSIOTCS NMEYH KAMEPHBIE, C BBIIBUKHBIM MOJAOM HUJIH TOJIKA-
TEJbHBIE.

Jlnst oOpaboTKKM AeTasield, U3TOTOBJICHHBIX XOJOJHOW MITAMIIOBKOW, MPUMEHSIOTCS
ra30BbIC U AJIEKTPUUECKHE KOHBEWEPHBIE €N ¢ KOHTPOJIUPYEMOi aTMOochepoi.

[Tpu 06paboTke neTaneit mociae MEXaHUYEeCKOW MX 0OpabOTKH HCIONB3YETCSl CaMoe
pazHoobOpa3Hoe obopynoBanue. [Ipu MaccoBOM MpPOM3BOJICTBE MPUMEHSIOTCS TOJIKA-
TeJIbHbIE U KOHBEHEpPHbIE MeYU ¢ KOHTPOJIMPYEMOU aTMocdepoit; euu Jis ra30BoM 1ie-
MEHTAllMK U HUTPOLIEMEHTAIMH, KaK MPOXOJIHbIE — TOJKATEIbHbIC, TAK U IAXTHHIEC; ar-
peraTbl U3 Medei, rneyei-BaHH; ¢ HarpeBOM T.B.Y. U Jp.; P CEPUINHOM MPOU3BOJICTBE
MOTYT NMPUMEHSTHCSI KAMEPHBIE U IIaXTHbIE TIEYN ¢ KOHTPOJIUpyeMOoil atmochepoi, re-
YH-BaHHBI.

JI71s1 peccoOpHO-MIPYKUHHBIX LIEXOB XapaKTEPHBI arperarbl U3 ra3oBbIX Meue ¢ 1en-
HBIM U TUIACTUHYATHIM KOHBEepaMu.

B TtepMuueckux OTAENEHUSX MHCTPYMEHTANbHBIX, INTAMIOBBIX M PEMOHTHO-
MEXaHUYECKUX II€XOB UCTOIb3YIOTCS KaMEpHbBIE MEYH C BBIABUKHBIM TI0JIOM, KAMEPHBIE
Ne4Yr C KOHTPOJIMPYEeMOil aTMoc(epoil, meuu ¢ MapoBbIM MOJIOM T'a30BbI€ U dJIEKTpUYE-
CKHe, TIeUr-BaHHbI, IIIAXTHBIC MIEYH U AP.

Br16op 000opyaoBanus sl MPOEKTUPYEMOTO 11eXa JOJHKEeH ObITh IPOU3BEIEH Ha OC-
HOBAaHUU XapaKTEPUCTUKU OOOpPYAOBaHUS U B COOTBETCTBUU C pa3pabOTaHHON TEXHO-
norueid. Ha ocHOBe pa3pabOTaHHOIO TEXHOJOTMYECKOIo Mpoliecca TEpMUUECKOi oOpa-
OO0TKHU JeTajei TUITBI 000PYAOBaHUS MOJIOHPAIOTCS TAKUM 00pa3oM, YTOOBI TTOJTHOCTHIO
00€ecCTeunTh BBIMOJIHEHUE ATOTO TEXHOJOTUYECKOTO Ipoiiecca (UM OJJHON U3 ornepanuit
TEXHOJIOTUYECKOr0 TPOIEecca), a OCHOBHBIE pa3Mepbl IMeyel BBHIOMPAIOTCS HUCXONd W3
XapakTepa MPOoU3BOACTBA U Ta0apUTOB 00padaThIBAEMBbIX JETaleH.

KauecTtBeHHbIl BBIOOpP 00OpYIOBAaHMS OCYIIECTBISECTCS HAa OCHOBAHMM MPUHSATHIX
TEXHOJOTMYECKUX MPOLIECCOB, a KOJIMYECTBEHHBIN COCTaB 000PYI0BAHUSI ONPEAEIAETCS
pacueTom.

TexHnonornueckoe 060pyI0BaHHE MPUHATO PA3AEIATH MO €r0 POJIM B TEXHOJIOTHYE-
CKOM TIpoIlecce Ha:

— 0CHO8HOe 000pYJ0BaHKE, HEMOCPEICTBEHHO yYaCTBYIOIIEE B MPOU3BOACTBE U3JIe-
JIMU NIPOTPAMMBI;

— gcnomozamenibHoe 000pyI0BaHKE, HE YYACTBYIOIEE HEMOCPEACTBEHHO B U3IOTOB-
JICHUU WU3JENUI MPOrpaMMbl, a BBIMOJHSIONIEE paOOThl MO OOCITYKUBAHUIO HYXKJ OC-
HOBHOTO MPOU3BOJICTBA (HAIPUMED, PEMOHT, MOArOTOBKA MHCTPYMEHTA U T.I1.);

—  nooveMHo-mpaHcnopmuoe OOOpPYIOBaHUE IO MEXaHU3AlUU  IOJAbEMHO-
TPAHCIOPTHBIX U MOTPY304YHO-PA3rPYy30YHBIX paldoOT.
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OcHOBHOE 000pyTI0BaHUE MOAPA3EISIIOT Ha:

— noxynHoe (ceputinoe) 060py0osaHue — K HEMY OTHOCUTCSI CEPUITHO BBIMTYCKAeMOe
o0opyI0BaHNE ¥ OHO UMeeT 0003HAYCHNE MOJICTH U 3aBOJIa-H3TOTOBHUTEIIS;

— cneyuanbHoe mexuoocuyeckoe 060pyoosanue — K HeMy OTHOCHUTCS CHEIUAIBHO
CO3/1aBacMoOe 10 MHHOBAIIMSAM BHOBb MPOCKTUPYEMOE 000PYI0BaHNE HHINBUYyaTbHOTO
U3TOTOBJICHUS,

— cneycoopydiceHusi — K HEMY OTHOCHTCS HeTpaHcmopTadenpbHOoe 000pyaoBaHUE,
NPEUMYIIECTBEHHO METaUTypruuecKHe Meur, COOpYyKaeMoe CTPOMMOHTaXOM 10 MECTY
U XapakTepusylomieecs: 00JIbIIMM 00bEMOM KUPIUYHBIX KIAJ0K, PYyTEPOBOUYHBIX PabOT
U T.IL.;

— cneyopamexocHacmKka — TOPOTOCTOAIIAS TEXHOJIOTUYECKasi OCHACTKA.

ObopynoBaHue, yCTaHABIMBAEMOE Ha OCHOBAHUU JAPYTUX PaA3JENOB MPOEKTa, OTHO-
CUTCS K OOCITYyXUBaIIeMy 000pyIdoBaHUIO (TpaHC(HOpMATOPHI, KOMIPECCOPHI, HACO-
CBI, BEHTWJISITOPHI H T.I1.) U IPUBOJUTCS B COCTABE ATHX Pa3/IeIIOB.

B cooTBeTCTBUM ¢ M3II0)KEHHBIM PacueToOM OIPEAEISIOT OCHOBHOE 000pyI0BaHHE, a
BCIIOMOTATENbHOE U MOABEMHO-TPAHCTIOPTHOE MTPUHUMAIOT 110 HEOOXOJUMOCTH, UCXOIS
13 HOpM ¢ kodddunmentom 3arpysku 0,9...0,7.

Koaghguyuenm 3aepysku — OTHOIIEHHWE PACUETHOTO KOJHWYECTBA OOOpPYHAOBAHUS K
IPUHATOMY KOJIHMYECTBY.

CreneHb MCIIONB30BaHMS 000PYAOBAHUS B II€X€ MPHUHATO B MPOCKTAX TAKKE Xapak-
TEPU30BaATh KO3 puyuenmom cmennocmu ooopyoosanusn K, onpenensieMbiM mo ¢hop-
MyJIe

K = n,+n,+n,

co

n

rZie nj, Ny, N3 — YACIO AUHUI] 000pYA0BaHUs, pabOTAIOLIET0 B COOTBETCTBEHHO IEp-
BOM, BTOPOH M TPEThEW CMEHAX, a N — KOJIMYECTBO €AMHUI] 000PYIOBAHUS B IIEXE.

[TonHbIN IEpedYeHb TEXHOJIOTMYECKOTr0 000OpYAOBaHUS B IIEXE OINpPEACNACTCS B BUC
crienuduKanuy 000pya0BaHUS.

[Ipu 5TOM HaJ0 UMETH B BUJLY:

1. CocraBnenue nepedyds 000pyIOBaHUS EIECO00PA3HO OCYIIECTBIAThH MO TEXHO-
JIOTUYECKOMY TMIOTOKY ¥ KOMIUIEKCaMH 000py1I0BaHUS (MU JIMHUSIMHU ).

2. Bxopsmue B KOMIUIEKCH (JIMHUH) 00OpPYIOBaHUE PEKOMEHAYETCS TaKKe pa3me-
11aTh B MOCIE0BATEIbHOCTHA TEXHOJIOTUYECKOTO OTOKA.

3. Bcemy o6opymoBaHuto, 1axe OJTHOMMEHHOMY, HEOOXO0IMMO /1aBaTh CBOM HOMEp C
TeM, 4TOOBI B XOJI¢ JaJTbHEUIIET0 MPOSKTUPOBAHUS, CTPOUTEIHLCTBA U AKCIUTyaTalluu
MO>HO OBUIO C TOMOIIBI0O HOMEpPAa TOYHO MACHTU(PUUIMPOBATH Ty WM UHYIO €IUHUILY
000pyI0BaHus, a HE LEJIYIO TPYIIITY.

3.3.2.1. BeiOop u pacuer koyimuecTBa NOTPEOHOTr0 OCHOBHOTO 000PYy10BaHUS
OcHOBHOE 000pyJ0BaHUE MPEAHA3HAYEHO JJIs1 BBIMOJIHEHUS OCHOBHBIX TEXHOJIOTH-

YECKUX OMeparil TEPMUIECKOM 00pabOoTKH, T.€. HarpeBa u oxyaxaeHus. K ocHoBHOMY
000pPYIOBAaHUIO OTHOCSTCSI TI€UYH, HATPEBATECIbHBIC YCTAHOBKU JAPYTHX THUIIOB M OXJIa-
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XKIAIONTNE YCTPONCTBA (3aKajJouHbIe OaKW, 3aKajJOYHbIE TIPECCHI, MAITUHBI U 000PYI0-
BaHME JJIS TTTyOOKOTO OXJIAXKICHUS ).

OcHoBHOE 000pyIOBaHHME BHIOMpaeTCs I Ka)XIOH OmNepaldd B COOTBETCTBUHU C
pa3paboTaHHBIM TEXHOJOTHYECKHM IPOIECCOM TEPMUIECKONW 00pabOTKH 3aJaHHBIX W3-
JIeUN ¥ TEXHUIECKUMH YCIOBUSMH Ha UX U3TOTOBJICHHE.

Jliis pacuera KoJm4ecTBa 000PYI0BaHMSI HEOOXOAUMBI CIIEAYIONTUE TaHHBIC:

a) o0beM npousBojcTia (P);

0) yacoBas MPOM3BOIUTENILHOCTH BBIOpaHHOTO 000pynoBanus (I1)

B) 3 (pexTUBHBIN (IeHCTBUTENbHBIN) (GOH BpeMeHU paboThl 000pyA0BaHUS B TEUe-
Hue roja (dD,).

[IpenBapuTenbHO paccunThIBaeTCS Bpemsl pabOThl Meuel B rojl, He0OXOAUMOE IS
BBITIOJIHEHUS TOA0BOM MpOrpaMMBl (Ts):

P
Ty=—:
)
H M
KonmuecTBo neven onpenensercs, Kak:
T
n=—=
(D .

¢l
Jlyis ompeneneHuss NPUHATOTO KOJIWYECTBa MeYeil, pacueTHOEe KOJIMYeCTBO (n) AOBO-
IUTCA 00 OJIMYKANMIIIETO 1I€JI0r0 YMCIIa.
KoaddunuenT 3arpys3ku neuu paBeH:

n,
K,=—-100%
n M
p
1€ Nyp — IPUHATOE KOJIUYECTBO OOOPYI0BAHUS.
JlanHbIe 171 yAEIbHOM M CPEINHEW MPOU3BOIAUTEIBLHOCTH Psifia MEYEH MPUBEIAECHBI

COOTBETCTBEHHO B Ta0i. 3.4 u 3.5.

Tabmuna 3.4
YV enbHas NPOU3BOIUTEILHOCTD NeUel Ha OTAENIBHBIX ONEpaluIX B KI/M>d
LlemenTanus
B TBEp-
Tun neveit OTxur Hopwa- 3akayika Otmyck JIOM
3alus KapOro- | razoBas
pu3za-
TOpe
Kamepnas 40...60 | 120...160 | 120...160 | 100...140 | 10...12
C BBLIIBUKXHBIM 35...50 | 60...80 60...80 60...80 |10...12
IIOI0M 40...50
TonkateabHbIE 50...70 | 120...200 | 150...200 | 140...180| 12...20
KongenepHeie — 180...220 | 180...220 | 180...220 —
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Tabnura 3.5
CpeHss IPOU3BOAMTENLHOCTD IIeYel ¥ Neueii-BaHH

HaumeHoBanue nieueit Onepanun Cpenssist IPOU3BOIHU-
TEIBLHOCTD B KI/4

Kamepnas nieub razonas ¢ 1io- Harpes nop 3akanky 100...120
mazsio noga 0,8 m?
Kamepnas nieub razosas ¢ 1io- IlemenTanus 7...10
mazsio noga 0,8 m?
DneKTponedb ¢ KOHTPOJIUpYe- Harpes noj 3akanky 50...70
MO aTMOc(epoit C TUIOIIAAbI0
nona 0,4 m*
ConsiHast BaHHA ¢ pazMepamMu Harpes nox 3akanky
TUTJISI B MM
A 300x400 30...50
A 300x500 40...60
A 400%400 50...80
A 400x500 80...100
A 500x500 110...150
[ITaxTHBIE 2EKTPOIEUHN C LUP- Otnyck 50...200 (B 3aBucwu-
KYJISALMEN BO3/1yXa, C KOP3UHOU MOCTHU OT peXUMa)
) 400x500 mm
TonkarenbHas Ie4b AJid ra3o- ["a3oBas niemeHTanus 200...250
BOU IleMeHTaIuu, ¢ mydenem O
800%450 MM, 1IMHOM 8 M, CIIOH
1 mm
TonkarenbHas neyb C JUIMHOMN Harpes nop 3akanky 500...700
pabouero NpocTpaHcTsa S...6M

Btopoit Mmeton pacdyera 060pymoBaHUS SBISETCS 00Jiee TOYHBIM M 3aKITIOYACTCS B
TOM, YTO OH MPOU3BOAUTCS MO HOPMAM BPEMEHH AJIs KAKIOU JeTald IPOrpaMMBbl. DTOT
METO/J] pacyeTa Ha3bIBAETCSl pacyeTOM IO HOPMHUPOBAHHOMY BPEMEHH, JUISl YEro B TEX-
HUYECKOM MPOEKTE COCTABISIOTCS 3arpy30YHbIE BEIOMOCTH, T.€. BEAOMOCTh 3arpy3Ku
10 Ka)XXJIOMY BBIOpaHHOMY TUITy 00opynoBaHus (Tadia. 3.6). HekoTopble mpoeKTHbIE Op-
TaHU3aIMN COCTAaBISIOT OoJiee MOAPOOHBIE BEJOMOCTH TEXHOJOTMYECKOTO IMpolecca ¢
yKa3aHUEM TEXHOJIOIMYECKUX yCIOBUH, HO 0€3 TeXHOJIOrMYecKkux Kapt (1adm. 3.7).

B pesynbrare pacuera mo BTOpPOMY METOAY HEOOXOAMMOE BpeMsi pabOThl MEUH
onpenenstoTcs 0osee ToUHO. JlanbHemmii pacyeT Nporu3BOAUTCS AaHATIOTUYHO TIEPBOMY
METONY, T.€. HEOOXOAMMOE JIJIsl BBITIOJHEHHUS MPOTpaMMBbl BpeMsi pabOThl MEYU B Hacax
nenutcs Ha 3P ekTuBHBIN POHT BpeMEeHU 000pYA0BaHKS.

[Tony4yeHHbIN B pe3ynbTaTe pacueToB KOA(PPUIMEHT 3arpy3ku nedeil JOJKEeH MpH-
ommxkatees K 90...95%, u, ecin OH TMOJydYaeTcs CIWIIKOM MalbiM (Hampu-
mep, 30...40%) cnenyer wnu BbIOpaTh APYTYIO MEYb MEHBLICH MPOU3BOIUTEIHHOCTH,
WIN K€, €CJIM BO3MOXKHO, IEPEHECTH 00pabOTKy 3TUX JIeTalel B IPYyrylo, HEAOCTATOU-
HO 3arpyX€HHYIO MeYb.
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[TonmxeHHbI KO3 (GUIIMEHT 3arpy3KH T0MyCKaeTcs [l 000pyI0BaHUS JIMIIb B TOM
cllydae, €ClIM €ro YCTAaHOBKA BbI3BIBAETCS TEXHOJIOTMUYECKON HEOOXOAMMOCTBIO WM
oOecnieunBaeT yao0cTBa B paboTe. DTO AOMYyCKaeTCs, HalpuUMep, A OTIYCKHBIX Iie-
4eil, BaHH Ul OTIIyCKa KOHLIOB JI€Talel, 3aKajJO4yHbIX 0OaKkoB, BaHH JJIsl U30TE€pMHUE-
CKOM 3aKaJIKH.

Tabmnura 3.6
3arpy3o4Hasi B€IOMOCTb
[pumep: me4b OHOKAMEPHAs C IIoImAabo moaa 0,4 M2

>
o < ! Lo a0 S
e |5 2sc| 55573 &5 S 23
g 3 i S| g &= A 3 9 S H| € & Yacosas °E&
= g g 5 = M e [} ﬁ ©S S| 0 MIPOU3BOJIH- Z o3
o T < s | 9 a > =| = O mE=— X & U s &
= S 5 S| 222 = 2 O, 5 &| 5 F| TenbHOCTH A=
ol == o = o = = 20 = 2| g2 5 m o
<! = S| EX8| g E50x 26 8=
< S| S o £ R S s agal &0 s 7 &
s ~ 7 R = o g o
B IIT. | B KT S
Hpumep: 3aKan
1| Bammx |45 | 100000 | 1,0 K 25 30 50 50 2000
Hacoca
Tabmuma 3.7
BeoMoCTh TEXHOJIOTHYECKOTO Mporiecca
[Ipo-
1 -
Koinn- . S H;E(_) Tex-
L qe- o S o HUYE-
a =Y TeIb- |
T CTBO > | = > CKue
= _ S | & o T HOCTb | m _
= AcTa S| E S | o6o- | m | YOO
a, el — s |2 P = BUSA
< © o
O [as] E" < pyAao- %
< > o | & BaHUA | A
~ = S o
= o | 2 = | = £) X
o) < e |’ = o
o g | & =2 = o | o
g E o) o m 3) ~ O —
= S| g || o| o - S| o
O Bl E | X B ) < | E
= 0|5 S| N|U|m 2 | 5
~ = Q =~ ~ S | o 2 o
Q < = o = < O =
= S| E|plo|8|l gl g|8|E > | 5
jun) = M = Q ) < QH) tat % an E“ 7
< 51 =9 ol oo S| S < |
Q = o> | = o | = @ S| »4d A
Q. = O | E 5 m o 9 m = g < o < g =
el 5|z |8|e|ce|~&]| A4 = T = = SRS,
= oY s |0 || H|c| |8 & o S| E7 S
= ) = S § Tl | B EA K
oclo |29 2|7 |F|le|=T|g Q| 5 s | 5|lL<|oc|Cd a
SAREEEREAR ~lo|E| 82|58 |E | 2|8e 86
ol | ol S < 0| S | s O | s | QO | E| D | &S =| 2 | o| RE &
gz T2 || Z |2 A|B”|0|0|F|A|E|a|la|=|=dH
1 |2 (3 4 |5 16 |7 (8 |9 |1011 |12 (13|14 |15|16 |17 (18 |19

Ecnmm xe ko3¢ duiuenT 3arpy3ku IpHu pacueTe MoyqdaeTcs IJIT HECKOJIBKUX OJTHO-
TUITHBIX TIe4el BoImie 95%, To crneayet OpaTh 3amacHYIO MeUYb; MPHU 3TOM KO3 HUIIUCHT
3arpy3Kd MOHU3HUTCS.
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3.3.2.2. Be16op u pacueT KOJIM4YeCTBa JOTOTHUTEILHOTO U BCIIOMOTATEIbHOTO 000PY-
JOBaHUS

JlononHuTeapHOE 000pYyI0BaHUE — 3TO 00OPYAOBAHUE JIJISl BHITIOJIHEHUS! TAKUX TEX-
HUYECKHX OTepaluii, Kak MpaBKa U OYHUCTKA.

K BcromoratensHOMYy 000pYA0BaHUIO OTHOCSTCS: MOABEMHO-TPAHCIIOPTHOE 000pY-
JIOBaHME, YCTAHOBKU U YCTPOMCTBA ISl MPUTOTOBIEHUS Pa3iIMUHbIX aTtMocdep, oxJa-
KICHUS 3aKaJCHHOU XKUIKOCTH, BO3AYXOAyBKa U T.II.

Kak npaBuiio, 10NOJHUTENLHOE U BCIIOMOTaTelIbHOE 000PYOBaHUE SIBJISIETCS CTaH-
JAPTHBIM, CEPUIHO BBIMYCKAETCS HAIIEH MPOMBIIIIIEHHOCTHIO U BHIOMPAETCSl B 3aBUCH-
MOCTH OT IPOU3BOICTBEHHOM MPOTPAMMBI MO CIIPABOYHUKAM U KATAJIOTaM.

TeXHUKO-25KOHOMHYECKOEe O0OCHOBaHUE BBIOOpA JIOMOJIHUTEIBLHOTO O00O0pYIOBaHMS
MPOU3BOAT AHAJTIOTMYHO OCHOBHOMY 000pYAOBaHHUIO.

[Tocne TeXHUKO-3KOHOMHUYECKOTO 00OCHOBaHUS BHIOOpAa OCHOBHOTO, JOTIOJHUTEb-
HOTO M BCIIOMOTATEIbHOTO 000pYy10BaHMs HEOOXOAMMO BHIOpATh MPUCTIOCOOICHHUS, Ka-
POYIOPHBIE U APYTUE TEXHOJIOTUYECKUE MaTepUabl.

B rpy3omnoToke nexa, T.€. B IOCTYIUIEHUU MPOIYKIIMH B IIEX, B IEPEMEIIECHUH €r0 IO
oTepaiysaM B [IEX€ U U3 1IeXa HE JO0JDKHO ObITh BCTPEUHBIX ABMKEHUH. J[J1s1 3TOr0 Hame-
YalOTCSl TOYKU MOCTYIJICHUS] MPOAYKIMU B II€X U TOYKH BbIXOJA MPOAYKIUHU U3 IIeXa.
3areM, B COOTBETCTBUU C OCHOBHBIM HAmpaBJICHUEM JBIKEHHUS MPOIYKIMH MO Orepa-
UsIM, pa3MelaroT 0oopynoBanue, ckianasl, OTK, moacoOHbIe moMeleHus.

Haunnyumum crnocoboM MeKonepatioOHHOI0 TPAHCIIOPTUPOBAHUS JI€TaJIeH SBIIAETCS
CO3/]JaHUE MOTOYHBIX JMHUHM C MOJHOW aBTOMAaTH3alMed MPOIIECCOB, MEPEMELICHUE U3-
JIEeU ¢ MOMOIIBI0 KOHBEHEPOB, TOJIKATENEH, pOiabraHroB U T.l. OJIHaKO, B HEKOTOPBIX
ciIy4asix, mpu 00paboTKe KpYyMHOrabapUTHBIX U3JIENTUN CO3/1aHue TaKUX JIMHUW 3aTpy.i-
HUTEIbHO. B 3THUX ciydasx nmpuUMeHsieTCsl pa3IMuHOE MOIbEMHO-TPAHCIIOPTHOE 000PY-
JIOBaHHWE: MOCTOBBIE KpaHbl, MOHOPEJICHI C AIEKTPOTENb()EpOoM, MOBOPOTHBIE U TIEpe-
JIBIKHBIE KPaHbI, aBTOKPAHBI, TEJIEKKHU.

Jlisa npuOIMKeHHOTO pacueTa MOTpeOHOCTH 000PYIOBaHUS JIJIsl OYUCTKU M MPABKH
MO’KHO UCXOIHTh U3 CIEAYIOIUX JAHHBIX MPOU3BOAUTEIFHOCTU: 3aUMCTKA HA HAX/Aa4-
HOoM crtanke 0,5 MuH Ha aetanb, wim 120 mT/4; 3a4iCTKa Ha KPalEBAIBHOM CTAHKE
2 MuH Ha netanb, Wi 30 mT/4; TPOTSHKKA IUIKAIEBOTO OTBEPCTHUS (MCIIPABJICHHE JIC-
dopMaIuy MUIMIIEB IIECTEPEH Ha BEPTHUKAIbHO-MPOTSHKHOM CTaHKE, T.€. KaduOpoBaHHE
nuidneB) 1 MuH Ha aetanb, win 60 mWIT/4; MpaBKa JAeTajed Ha MPaBWIBHOM IPECCe
1,5...2 muH Ha netaib, uid 30...40 mr/y.

VYka3zaHHbIE HOPMbI MPOU3BOJIUTEIBLHOCTH SIBISIIOTCS OPUEHTHUPOBOYHBIMU; JIJISI TOY-
HBIX PacyeToOB CIEAYET PYKOBOJCTBOBATHCA TEXHHMUYECKUMHU HOPMaMH, KOTOpbIE H3Me-
HSIOTCS IO Mepe BHEAPEeHUsI Oosiee MPOU3BOIUTEIBLHOTO 000pYA0BaHMS.

KonuuecTBo NoTpeOHBIX MUPOMETPUUECKUX MPUOOPOB MOJICUUTHIBAETCS 1O KOJIMYe-
CTBY Meuell ¢ y4eTOM TOYEK B KaXK/10i meun, B KOTOPBIX TpeOyeTcs U3MepsITh TeMIepa-
Typy.

[TpuOopsb! 17151 KOHTPOJISE KayecTBa MPOIYKIMHU, HATIPUMEDP TBEPAOCTH, PACCUNTHIBA-
IOTCS 110 KOJIMYECTBY OIpPENeTICHHM, KOTOPOE MOXKET OBbITh CIIeaHo Ha MpuOope B Teue-
Hue Jaca (tabm. 3.8).
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KonundecTBo ucnbiTanuii Ha IpuOOpax TBEPIOCTH

Tabmuma 3.8

YacoBasi MPOU3BOIUTEILHOCTD MPH-
O6opa mpu KOHTPOJIE IeTajeH B IIT.
MEJIKHX CPEIIHUX | KPYIHBIX
[TpuGop bpunens pydyHoro nelcTBUs 50...80 40...60 30...40
[Tpubop bpunens ¢ sanekrpoaBuraTesieM 70...90 50...70 40...60
[Tpubop bpunens ¢ aBToMaTuyeCKUM MOKa- o 200 Mo 150 o 100
3aHHEM 4YHClia TBEPJOCTH U MTHEBMaTHYe-
CKHM 32KHMOM JI€TajIn
[Tpu6op Poksenna (Harpyska 150 kr, mika- 100...450 | 80...100 50...80
na C)

3.3.2.3. Pacuet konnuecTBa 3IEKTPOIHEPTUH, BOIbI, BO3/1yXa, apa, ra3a, TEXHOJIOru4ue-
CKHMX MaTE€pHaJIOB U MIPUCTIOCOOTICHHIA

K TexHONIOrM4eCKMM MaTepuanaM OTHOCATCS: 3aKaJOYHOE MAacliio, KapOHopu3aTophl,
COJIM, CBHHEII, IECOK, U T.1. CpeHue HOPMBI pacxo/ia psiia ’TUX MaTepualioB MpUBEE-
HBI B Ta0:. 3.9. [ onpeneneHus pacxoa >KapoyrmopHBIX MaTEPHAIOB Ha TIPUTOTOBIIC-
HUE TIOJITOHOB, TUTJIEH U T.II. TIOJICYUTHIBACTCS BEC BceX mpucrnocobaeHuii. CTONKOCTh
YKapOyIMOPHOM CTAJIM IPUHUMAETCS: I KOTEJIbHOU skapoynopHoit ctanu — 2500...3000
qyacoB, 1S xapoynopHoro Jutha — 4000...5000 yacos. Mcxoas U3 3TOro onpenesercs
HE00XO0AMMOE KOJMYECTBO OHEYIOPOB B IO/,

Tabmnura 3.9
V IeNbHEIA PacXo/ TOILIMBA B I1€Yax
Mas3yrt Kr/T a3 (1200 xxan/m?)
ITporiecc Kamepnas | TonkarensHas | Kamepnas | TonkarenbHas

neyb neub neub neyb
Omxur 220 - 2400 —
Hopmanuzanus 95 80 1000 840
3akajka 95 80 1000 840
OTtyck 50 40 415 340
Hemenrauus B T8. kap- 520 450 5400 4700
orop.
IlemenTamus razoBas — - - 1600

Pacxon snexrposneprun (kBtu. wim [[x) mpousBoautcs o Gpopmyiie:
9=N,-F K,-K,,

rrne D — rogoBoii pacxof sHeprun; Ny — yCTaHOBJIEHHAs! MOIIHOCTh neueid, kBt; F,—

JEeNUCTBUTEBHBIN TOI0BOM (OHI BpeMeHr paboTsl obopymoBanus, 4; K, — koaddurm-
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eHT 3arpy3ku obopymoBanus; K, — xoadduimeHT ucnoap30BaHus mevyei mo MOIIHO-

CTH.

[TomuMo pacxoma PJIEKTPOIHEPTHH HA HATPEB B IedYax, HEOOXOIUMO YYHUTHIBATH
pacxoj MIEKTPOIHEPTUN HA BCEBO3MOKHBIEC IBUTATEITN U HA OCBEIIICHNUE.

MomHOCTh IBUTATENCH:

1. KapueBanbhubie cranku — 0,5 kBT.

2. Tonkareau —5...7 kBT.

3. Kongeiiepsl — 15...20 kBT.

4. Boznyxonysku — a0 30 kBT.

Pacxos anekTpodHeprun Ha OCBEIIEHUE ONIPEACIISICTCS:

_K-q-t-h,
' 1000

rae Fi — ocBemaemas miomans, M2;  — yaeabHbli koddduuuent, Bt/ M?; T — uncino
4acoB TropeHus B rojy; hy — koaphuureHT 0THOBPEMEHHOTO TOPEHHS.

Benuuuna q 151 mpou3BOACTBEHHBIX MomelnieHuid — 11 BT; OBITOBBIX M CITy)KEOHBIX
nomerieHuii — 10 Br.

Benunuwnna hy:

a) neunoi 3an — 80 %;

0) ObrToBBIE IOMeteHus — 70 %o;

B) noaBaibl — 90 %.

Bennunna t npu nByxcMmeHHod pabore = 2500 4/ron, mpH TPEXCMEHHOM
=4700 4/Tos.

Pacxon raza jyist TEXHOJIOTHUECKHUX HYK]T IPOU3BOAUTCS MO (paKTUUECKUM HOPMaM,
OCBOCHHBIM Ha JTaHHOM 3aBojie. OpUEHTUPOBOYHBIC TAHHBIE TI0 YIAEIHHOMY PacXOTy Ta-
3a U Ma3yTa npuBeAeHs! B Ta0d. 3.10.

, KBT'4,

Taomuna 3.10

Pacxon snekTposnepruu B KBT-4/T
Kamepnas neub TonkarenapHas 1eYb
280 200
250 160
250 160
130 140
600 510

Bo3nyx BpICOKOTO JaBieHHs MCIOJB3YyeTCS B APOOECTpYHHBIX ammapaTtax. B 3aka-
JIOYHBIX MAlllMHAX, B MOAbEMHHUKAX 3aCJIOHOK MeYe 1 MEXaHU3UPOBAHHBIX OAKOB U T.II.
Pacxoj ckaroro Bo3ayxa npu gaBjieHuu S...6 atm (49-10%...58,8:10* H/M?) npunuma-
eTcsL:

a) 3aKaJIO4YHbIE TPecChl ¥ MammHbl — 0,4...0,5 m3/4;

0) nogbemuuku —0,5...0,7 m3/4;

B) IpobecTpyiHbIe anmaparsl —2...5 mM>/4.
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Pacxon Bo3ayxa Huzkoro gasienus (600...800 MM BoA. CT.) onpeaensiercs no mMak-
CHMaJIbHOMY Pacxojly raza uiud Maszyta. [l oGecredeHus MoJHOTO CrOpaHus TOILIMBA
HeoOxouM ko3¢ duimeHT n3osiTka Bo3ayxa o=1,15...1,25.

Pacxon cxaroro Bo3ayxa:

— TuapoabpasuBHAs OYMCTKA OKamMHBI — 1,1 M° Ha Kr wsmenmii; apoOecTpyiiHas
o4ncTKa oKamuebl — 0,7 M’ Ha KI' W3/IENUi; IepeMEeNIMBAHUE PACTBOPOB B 0akax —
15...30 v® Ha 1 M® pacTBOpa; MPUKUM IITAMIIOB B 3aKaJOYHBIX npeccax — 0,2...0,7 v
Ha H3Jeiue.

Pacuer motpebnocTH BOABI. [10 YKpYITHEHHBIM MOKA3aTEIsIM MPUHUMAIOTCS CIICTy-
IOIIIE€ HOPMBI ISl pacX0/ia BOJIbI:

— 3aKajka 6...8 M> Ha TOHHY U3JeHnH,

— OXJIakKIeHne MacasHoro 0aka — 10...12 M° Ha TOHHY U3EIMi,

— npoMbiBKa eraneit — 20...30 % ot Beca neranei.

OxnaxaeHue nocie ornycka — 2...4% oT Beca neTanei, yCTaHOBKa T.B.4. — 2...8
M3/,

KonnuectBo mapa — onpenensercs u3 pacuera 15 % ot Beca aetaneil.

Pacxon mapa Ha 1mojgorpeB pacTBOpa B MOSYHBIX MalllMHaX W MPOMBIBHBIX Oakax —
0,15 THa T U3AEIHUHA.

Pacxon BoabI B 3aKaJIOYHBIX U IIPOMBIBHBIX 0aKax, MOCUHBIX MalllMHAX, MacJI00XJIa-
auTenax Ha 1 T wnenmii, m>:

— 11 3aKaJIKu — 6...8;

— Ui oxJaxaeHus nociue ornycka —0,2...0,4;

— U IPOMBIBKY B Oakax u mammHax — 0,2...0,3;

— U1 OXJIAXKIEHUS 3MEEBUKOB M MaciaaHbIX 0akoB — 10...12.

Pacxox Boxsl (B M%) Ha 1 4 paGOTHI yCTAHOBKHU T.B.Y. VIS OXJIAXKIEHMS JIAMI U HH-
JYKTOPOB U 3aKaJIKK MPU MOIIHOCTH YCTAHOBKHU:

—15...30xBr—-2...4;

—60...100 kBt —4...6;

— cBbire 100 kBt —6...8.

Pacxo BOIBI Ha XO34MCTBEHHO-OBITOBEIE Hy 1561 0,1 M> Ha OJJHOTO YeNIOBEKa B CMe-
HY.

Pe3ynbTaThl pacueToB MOTPeOHOCTH B TOIIMBHO-IHEPTETUUECKUX PECypcax CBOJST-
Cs B €IMHYIO BEJIOMOCTh, IIpUMepHas opmMa KOTOpoi npuBejeHa B Tad.3.11.

Tadmuma 3.11
yI[eJIBHBIﬁ pacxoz[ TCXHOJIOTHYCCKUX MaTepI/IaHOB B TepMI/ILICCKOM Iexe

HaumeHnoBanue marepua- Pacxon » %v06pa-

. [Mpouecc u oneparuu OaThIBaEMOM TpO-

JYKIHH 110 BECY
CuHen Harpes nna 3akanku, otmycka, oT- 1
KUTa, HOpPMAJIU3ALHUH

HeurpansHbie conu: Harpes miist 3akaiku yriaepoaucTbhix 1
NaCl,KCl,BaCl, U JISTUPOBAHHBIX CTaJeh
Hentpanensie conu: Harpes nys
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Oxkonyanue Ta6i. 3.11
Pacxon B % o6pa-
HaumeHoBaHue matepua- g
S [Ipouecc u onepauuu OaTpIBaeMoil mpo-
JYKIMH 110 BECY
BBICOKOTEMIIEPATYPHOTO LIUAHUPO-
BaCl,,NaCLKClI BaHM 2
BaClz
NaNo3;,KNO3;,NaNO, | Harpes ObicTpopek. cTaiu 2
NaCN Otnyck
NaCN [{uanupoBanue 2
JloGaBka MpOTHB 00E3yTIIepOKUBA- 0,1
HUSI B COJISTHBIX BaHHAX
Macio «Banop» Otnyck 1
Macno BepeTeHHOe 3akajka 0,75...1,0
TBepapiii  kapOropuza- | [lemenramus 5
TOp
Kepocun IlemMeHTanus 3
[Tupobenson [{emMeHTanus 0,3
AmMMHax A3otHpoBaHue 1...5
Cona Na,CO; IIpombiBKa
Kayctuu. cona NaOH ITpombiBKa 1
%-ub1ii pacTBop NaOH | OxnaxaeHue npu 3akajke 0,1

3.4. BoiOop 31aHMI U 3I€MEHTHI UX KOHCTPYKIUI
3.4.1. Tunel 3qaHUi, IJIOIIAIM U TAPAMETPbI 3JaHUI LIexa

Hanbomnee yn1oOHBIM JJ11 TEPMHUYECKUX IIEXOB SBJISETCS OJHOATAXKHOE 3/1aHUE IITH-
PUHOM B OJIMH WUJIK HECKOJIBKO TTPOJIETOB.

[IposieToM 31aHUST HA3BIBAIOT PACCTOSIHUE MEXIY MPOJIOJIBHBIMU OCSIMU CETKH KO-
JIOHH WJIM PsAJIaMH KOJIOHH, a IIIaroM KOJIOHH — PacCTOSTHUE MEXKAY IMOIMEePEeYHbIMU OCS-
MU CETKH KOJIOHH. Ha cTpouTeNnbHBIX YepTekax MoInepeyHble KOJOHHBI 0003HAYaI0TCsI
nrdpamu, a psiapl OykBamu (puc. 3.2).

Pa3Mepbl TepMUUECKUX LIEXOB HaXOAATCA B OU€Hb IIUPOKUX Tpeaenax. B nmocneanee
BpEMs Ha OCHOBE aHajn3a OOJIBIIIOTO YKCiIa MPOEKTOB MPOBEICHa YHU(DUKAINS OCHOB-
HBIX MapamMeTpoB 37aHul. [IpOEKTHBIM OpraHu3alusM PEKOMEHAYETCSl YUYUTHIBATh pa3-
paboTaHHBIE paHee MPOEKThI, UCTIOJIBb30BaTh TUIIOBBIE MTPOEKTHI M pa3pabOTaHHbIE rada-
PUTHBIE CXEMBbI IPOU3BOJCTBEHHBIX 3IaHUM.

[[IuprHa NpoONETOB 1I€Xa CYIIECTBYIOIIUX TEPMUUYECKUX IIEXOB MAIIMHOCTPOUTEIb-
HBIX 3aBOJIOB HAXOJUTCS B mpenenax oT 12 1o 24 m u 6osee. Jlyumed mupruHoOn npose-
Ta TEPMHUYECKOIO I1eXa sSBJIsIeTCs 18 M; pHu TaKoM IMIMPHUHE M€Y MOTYT OBITh pa3melrie-
HBI B TPH psija.
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JlnrHa 11exa onpenenseTcsl KOJIWYECTBOM 3alPOCKTUPOBAHHOTO 00OPYIOBAaHUS, HO
MPUHUMAETCSl KpaTHOU mary kojioHH. OObIYHO mIar KOJOoHH paBeH 6 wiu 12 M. B Gec-
KpPaHOBBIX MIpoJeTax Hambojee palnuoHaIbHBIM CUMTAETCS LIar KOJIOHH 12 M, Tak Kak
IPU ATUX YCIOBUAX 00Jiee IKOHOMUYHO KCIONb3YETCs IJIOIIA/b 11eXa U 00eCIeuynBaeT-
cs dyuniee oOCTy>KMBaHUE MPOU3BOJICTBA, MAHEBPEHHOCTb W THOKOCTh NpPH Tepe-
CTpOMKE ITPOU3BOACTBA.

Puc. 3.2. Pa30OuBKa psiIoB U MONEPEUHBIX OCEH KOJIOHH Ha CTPOUTENBHBIX YEPTEKAX

Jlnst ycTpaHeHusl B KOHCTPYKIMH 3/1aHUS HANPsDKEHHU, KOTOpbIe MOT'YT 00pa30BaTh-
Csl BCJIEJICTBHE TEMIEPATYPHBIX M3MEHEHUU Hapy>KHOTO BO3/lyXa, YCTPAUBAIOT TEMIIE-
patypHble mBbl. OHU pacnoJiaraloTcs B 3JaHHSIX CO CTAJIbHBIM KapKacoM Ha paccTos-
Huu 120...150 M, B 31aHUSAX CO CMEIIAHHBIM KapKacoM (3KeJIe300€TOHHBIE KOJIOHHBI U
CTaJIbHbIE KOHCTPYKIIMH) — HA paccTOSTHUU 60 M U B LIEJIHHOXKEIE300€TOHHBIX COOpYKe-
HUSAX — Ha paccrosHud 40 M. [[ns moaydeHuss TeMIepaTypHOTO IIBA YCTaHABIUBAIOT
JIB€ KOJIOHHBI C pacCTOSHUEM Mexy ux ocsimu 0,5...1,5 M. 3a30p TemnepaTypHOro IiBa
mUpUHON 25...50 MM HaxoIWUTCAd MEXIY 3THMHU KOJIOHHAMH M COXPaHSETCS MO BCEH
BBICOTE CTEHBI OT ()yH/IaMEHTa /10 BEpXa.

OpueHTupoBOYHO 001yI0 TwIomanb uexa (Fy) onpeaensior kKak COOTHOIIEHUE TOJ0-
BOIO BblllycKa mexa (M) B TOHHax, K IOKAa3aTEIK TOJOBOIO BBITYyCKa MPOAYKLIHH B
TonHax ¢ 1 M? momanu (q), T.€.

-

q

[Ipu 5TOM BenmunHa M — NpUHUMAETCS 110 33JaHHOM MPOM3BOJCTBEHHOW MpOrpaM-
M€ T'OJIOBOr0O BBIMYCKA, a  — M0 HOPMAM TE€XHOJOTHYECKOTO MPOCKTUPOBAHUS WU T10
MPOTrPECCUBHOMY MPOEKTY-aHAJIOTY.

Hanomuum, 4ro:

1. Obwasa niowaos — 3TO TUIOIIA/Ib, 3aHUMAaEMasl IIEXOM B MPOU3BOJCTBEHHOM 371a-
HUU, T.€. 3JaHUU, MPEIHA3HAYEHHOM [Ji1 MPOU3BOJICTBEHHBIX LI€JIEM M OTBEYAIOIIEM
TpeOOBaHUSIM HOPM.
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2. Ilpouszeoocmeennas niowadsb — Ta 9acTh OOIIEH TIOMIAAN, KOTOpas 3aHsITa MPO-
W3BOJACTBEHHBIMH OTJEJICHUSIMU U Y4aCTKaMH, OCYIIECTBIIIOIIMMHU BBITYCK MPOIYKIIHH
MIPOU3BOJICTBEHHOM ITPOTrpaMMBbl LI€Xa.

3. Bcnomoeamenvras niowjadb — Ta 4acTh OOIIEH IJIOINIAIU, HA KOTOPOM pacmoJio-
YKEHBbI BCIIOMOTaTeNIbHbIE CITY>KObI, 00CIIY>)KMBAIOIIME YCTPOMCTBA U CKIIAJICKOE XO3sIH-
CTBO.

[Tnomwans aomunucmpamugno-661mogulx nomeujeHuii 1IEX0B, paclojararmasics BHe
MIPOU3BOICTBEHHBIX 3[JaHUMN, B AOMUHUCIPAMUBHO-0bIMOBLIX 30aHUSAX B COCTAB 00IIeH
IJIOIIAIN HE BKIIFOYAETCHI.

Psn pasmepoB npon3BOACTBEHHBIX TOMEIIEHUH TpUBeIeH B Tabm. 3.12.

Tabnuma 3.12
Pa3mepsl mpon3BOACTBEHHBIX TOMEILICHUI

Ne i/mt Hopmupyemast BennunHa Hanvenwee xory-
CTUMOE 3HAUEHHE
1 [imomane NpOU3BOACTBEHHOTO MOMENIEHUS HA O~ 4.5 02
HOTO paboTaroIIEero ’
2 O06beM NpOU3BOJICTBEHHOI'O MOMEUIEHUS HA OJTHOTO 15 a2
paboTaroiero
3 BbicoTa 0JHOATaXKHBIX 31aHU (OT MoJia A0 HU3a Iu
HECYIIMX KOHCTPYKIIMI MOKPBITUS HA OTIOPE)
4 BricoTa 3Ta)keii MHOr03TaXHbIX 31aHUN 3Mm
5 BricoTa moMenieHui OT moJja 10 Hu3a BhICTYIAk0- 29
IIMX YaCTEH KOHCTPYKIMI NepeKpbITUs (IOKPHITHUS) ’
6 BricoTa moMenieHui OT moJja 10 Hu3a BhICTYIAk0-
MIMX YacTell KOMMYHUKALUNA U 000pYy1I0BaHHUS:
a) B MECTax pPEryiasipHOro Mpoxoa JIAeH;
0) B MEeCTaxX HEPETYJISIPHOTO MPOXOo/a JIto1er 2,0mMm
1,8 M
7 Pa3zmepsl nemexoaHbIX TYHHENEH, Talieper U 3CTa-
Kan:
a) BBICOKA TYHHEJEN U rajaepeu, cuuTas OT ypOBHS
oJjia 10 HW3a BBICTYNAIOIINX KOHCTPYKIUMI Mepe-
KPBITU; 2,1m
0) muprHa TYHHEJEH, rajJepei u dCTaKal. 1,5m
8 Pa3Mepbl TpaHCIOPTHBIX 1 KOMMYHHKAILIMOHHBIX
TYHHEJIEH, TajJepeu 1 dcTakal; Y
a) BBICOTA IIPOXOJIOB; ’
0) mUpHHA MPOX0/a: 0. 70
— IIPU JIEHTOYHOM TPAHCIOPTEPE; ) ’O y
— MEXIYy ABYMS JEHTOYHBIMHU TPAHCIIOPTEPAMH; ’
— IIpH pa3MelIeHnH TpyOoIIpoBOI0B, Kabeseil u 0.7 m
APYTUX KOHCTPYKITHIA. ’

OcCHOBHBIE TapaMeTPhI 3AaHUSI ONPEEISIIOTCS CIEAYIOMUMU (HaKTOPaMU:
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— UMEIOIIMMCS WM 3aIUIAHUPOBAHHBIM 10 XOJIy TEXHOJOTHYECKOr0 MOTOKAa MECTOM
Ha IeHIUIaHe MPEeANPUATHS 1JI pa3MEILEeHus Liexa ¢ y4eTOM IIPUHILIUIIOB U MPaBUJl pas-
pabOTKHU T'eHIIaHa;

— BO3MOJKHOM, B pe3yJIbTaTe CKa3aHHOI0, IIMPUHON U JUIMHOM 3[aHMSI C YYETOM HUX
KpPaTHOCTH LIMPHUHE MPOJIETOB U IlIaraM KOJIOHH B CPEAHEM Py, @ TAKKE pa3MelleHH-
€M aJIMUHUCTPATUBHO-OBITOBBIX 3[]aHUI, MHKEHEPHBIX M TPAHCIIOPTHBIX KOMMYHHKa-
IIUNA U 3JIEMEHTOB 0JIaroyCTpoOMCTRA.

Omnpenenenre TpeOyIOLIEICsS MMPUHBI U BBICOTHI IPOJIETOB B 3aBUCUMOCTH OT rada-
pUTOB 00OpyIOBaHUS (JIMHUI), a TakXke TPeOyroIIencs rpy30MoaAbeMHOCTH MOCTOBBIX
KpPaHOB, — OCYUIECTBIIAECTCS 110 HOPMaM TEXHOJIOTHYECKOTrO MPOEKTHUPOBAHMS U MO pe-
KOMEH/IAIUAM TEXHHUUECKON JUTEepaTyphl, C MOMOIIbI0 Tabaul Tuna Tadm. 3.13 u ¢ yue-
TOM Pa3MepPOB MPOXOI0B U MPOE310B (HOPMbI IPOXOJOB U MPOE3I0B B MPOU3BOICTBEH-

HBIX TPOJIETax MPUBEIACHBI B Ta0. 3.14).
Ta0omuna 3.13
OCHOBHBIE CTPOUTEIIBHBIC TTAPAMETPHI IPOM3BOJACTBEHHBIX 3/IaHHUI LIEXOB

VCXOHBIE JaHHEBIE PexoMeHIyeMbIe TapaMeTPhI IIPOJIETOB, M
Pa3Mepbl 000pyI0BaHUS, M [lar Bricora )
HauGonpias rpy- KOJIOHH
[upuna V ¢ 30- sonogbeMHocTh | Illu- (B J10 TOJIOBKH
HOI oOcnyxuBa- | Bricora MOCTOBBIX Kpa- puHa | cpen- MOJKPaHO- A0 FHSd
HUS, M HOB, T HEM psI- | BOTO peibca (epet
11y)
1 2 3 4 5 6 7
no 12 70 5 10 18 12 8,15 10,8
5...6,5 20 18 12 9,65 12,6
6,5...8 30 18 12 11,45 14,4
8...11,9 30 18 12 14,45 18
qo 18 10 5 10 24 12 8,15 10,8
5...6,5 20 24 12 9,65 12,6
6,5...8 50 24 12 11,45 14,4
8...11,9 50 24 12 14,45 18
1o 24 6,5...8 50 30 12 11,45 14,4
8...11,9 100 30 12...18 14,45 21,05
7o 30 12...15 300 36 | 12...18 | 181 19,3 22562;1
15...18 630 36 | 12...18 22,8 30

[Tpumeuanwus k Tabm. 3.13:
1. lupuna BKIIOYAET 30HY OOCITY’)KUBAHUS C BCIIOMOTaTEIbHBIM, [0 OTHOLICHHIO K OC-

HOBHOMY, 000pYJOBaHUEM.
2. Tlpu pa3memnieHrnr 000PYIOBaHUS HA MEKITAXKHOM TIEPEKPBHITUHN BHICOTA MIPOJIETA yBE-
JMYHUBACTCS HAa BBICOTY MEXAITAKHOTO MEPEKPHITHS.

[Tnan 3maHus H300paKaeTCs B BUJE CEUCHHSI TOPU3OHTAILHOM TIOCKOCTBIO, MPOXO-
JSITIE IO OKOHHBIM U ABEPHBIM npoemaM. Ha rurane m3o0paxaeTcst Bce 000py10BaHue,
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KOTOpoe momagaer B ceueHue. KpanoBoe oOOpymoBaHHE M TOJBECHbIE KOHBEHEpHI

U300paKAIOT IITPUXOBBIMU JTUHUSAMHU.
Tabmuna 3.14
HopMbI IIPOXOIOB U IIPOE3I0B B IPOU3BOICTBEHHBIX IPOJIETAX

HaumeHnoBaHre u Ha3HAYEHUE MPOE3A0B U MPOXOJIOB [ITupuna npoe3noB u mpo-
XO0JIOB, M, HE MEHEE
[Tpoxon mist pabounx 1,5

TpaHcnopTHBIE TPOE3IbI:
— TpU OAHOCTOPOHHEM JIBUKEHUHU aBTOIMOTPY3YUKOB U

3IIEKTPOTIOTPY3YHKOB IPY30MIOABEMHOCTHIO HE OoJiee 3 T 3
— TP IBYCTOPOHHEM JBUKEHHH aBTOTIOTPY3YUKOB U
AIIEKTPOIIOTPY3YUKOB IPY30MOHEMHOCTHIO HE O0see 3 T 4

— MpU JBYCTOPOHHEM JBHKEHUU aBTONOIPY34HKOB,
3JIEKTPONOrPY34YUKOB I'PY30I10IbEMHOCTHIO HE Oosiee 3 T

Y TPY30BbIX aBTOMAIIMH (MaruCTaJbHbIE NPOE3]IbI) 5
BBoj kene3H0I0pOKHOTO MyTH HOPMAJIbHOM KOJIEES 5,5
PaccrosiHue oT rpaHulsl npoesaa Ao:

— AJIEMEHTOB 3/aHus (He MEHee); 0,3

— 000opyaoBaHus (MpU OTCYTCTBUU paboOvero Mecra B 0,4...0,5

CTOPOHY MPOE3/IA).

[Tpumeuanwus k Tabi. 3.14.

1. Ileperpy3ounsie maaTdOpMBbl (TEIEKKH) HA PEIHCOBOM IYTH HE JOJDKHO Pa3MeEIaThCs
Ha MarvucTpalibHbIX MMpoe3ax.

2. KonuuecTBO M pacmlojoKE€HUE MaruCTPalbHBIX MPOE3A0B JOJKHO ONPENENSAThCS pas-
MepaMHu U KOMIIOHOBKOM KOpITyca.

3. I'py30noabeMHOCTh TPAHCHOPTHBIX CPEACTB ONMPEIENSIeTCS TEXHOJIOTMUYEeCKOW HeoOXo-
JTUMOCTBIO.

4. Ilpu MHTEHCHUBHOM JIBH’)KEHHH 30HY IIOBOpPOTA Ha MPOe3Aax 3alUIaTh 0TOOMHBIM Opy-
COM BBICOTOM HE MeHee 4.. MM, OKPalIEHHBIM B JKEITO-YEPHYIO I0JIOCY.

5. Tlpu BBOAE KENE3HOAOPOKHOTO MYTH B 37aHHE JOJKHA ObITH oOecreueHa BO3MOXK-
HOCTb 00CJIy’>KMBaHHUSI BarOHOB I'PY30I0bEMHBIMU MEXaHU3MaMHU (MOCTOBBIMHM KpaHa-
MU, KpaH-OajkaMu U T.1.), 3a€3]] JIOKOMOTHBa B LieXx 3ampemaercd. OTMeTka Bepxa
PENbCOBOTO MYTH JIOJKHA COBMAIaTh C YPOBHEM TOJIA.

Paccrostarie Mexay 00OpyTOBAaHUEM M CTPOUTEIBHBIMH 3JIEMEHTaMU 3[aHUH MPH-
HUMAaeTCs PaBHbIM 2...3 M.

Mexny neuamu u obopynoBanuem 1,0...3,0 M B 3aBUCHUMOCTH OT pa3Mepa nedeu u
obopynoBanus (HeOompIue neun 1,5...2,0 m; 6ompiue 2,...3,0 m).

3.4.2. DneMeHTbI IPOMBIIUIEHHBIX 31aHUI TEPMUYECKHUX LIEXOB
B mpoekre cnenyer opueHTHUPOBATHCS HA YHU(PUIMPOBAHHbIE COOpPHBIE Kene300e-
TOHHBIE KOHCTPYKIUH, T.K. OHU 3HAUMTEIBHO JEIIEBIIE, TPEOYIOT MEHBIIEro pacxoia

MCTalllia, HECropacMbl, MCHBIIC IMOABCPIKCHBI KOPPO3HH. HpI/IMeHeHI/IC METalljiia B 3JIC-
MCHTaXx KapKaca I0ITyCKacTCs, €CIU CTpOI/ITGJ'ILHHﬁ IIPOJICT MPCBLIMIACT 30 M unu
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BBICOTA Tiexa Oonee 15 M, wim rpy3onoapeMHOCTh kpana Oombine 50 1. Kapkac 3ganus
MOKa3aH Ha puc. 3.3, a 3JIEMEHThI IPOMBIIUICHHBIX 3/TaHUI Ha puc. 3.4.

B tepMuueckux nexax HeOOJBIION MHPUHBI (10 12 M) pEeKOMEHIYIOTCS HECyIIue
CTEHBI, T.€. CTEHbI, HEIIOCPEJACTBEHHO BOCIPUHUMAIOIINE HArpy3Ky OT CTPOUTEIbHBIX
dbepM mepekphITUs M KpbIld. Takoe 37aHUE MOoKa3aHo Ha puc. 3.5. 31ech UMEIOTCS
CTaJlbHbIE CBapHbIe CTpOMMIIbHbIE (pepMbl . JlJis MOBBINIEHUS HECYIIEH CIOCOOHOCTH
CTEH MPOCTEHKU MEXIAy OKHAMU YCHUJIMBAIOTCS BBICTYNaMH — MuisictpaMu. VX mmpuHa
COCTaBIISIET JIBa — JIBA C MMOJIOBUHOW KUPIUYa U TOJIIIMHA OT MOJKHUPIHNYA JO KUPIUYa.
[TungacTpbl MOTYT MHOTAA CIYKUTh OMOPaMU JIJIsi MOJIKPAHOBOTO IMYTH MPU HEOOBIION
IpPy30MOIEMHOCTH KPaH-O0aJIKH.

[Ipu GoJIbIIION HIMPUHE MPOJIETA HAPYKHBIE CTEHBI CTaBST 332 KOJJOHHAMH U BBIMNOJI-
HSIOT CAaMOHECYIIIMMHU, BEC CTEHBI TMEpeaaeTcsl 4epe3 MPOJOIbHYIO KEIe300€TOHHYIO
Oanky 6 (cMm. puc. 3.4) Ha GyHIAMEHT KOJOHHBI 7. BBIMONHSIIOT HapyXHBIC CTCHBI U3
OJIOKOB JIETKOBECHOTO OeToHa Mapku He Huxke 75, Tommuuon 400 u 500 MM, pexe Kup-
NAYHBIMU ToJMHOM B 1,5...2 xupnuya (380...510 mm). MoaynbHas mypruHa OJI0KOB
npunumaercs B 0,6...1,2 M, a nyimHa kpatHas 0,5 M.

®depmbl, MEPEKPHIBAIOIINE MPOJIET, BBHINOIHIIOT METAIMYECKUMHU WU >Keae300e-
TOHHBIMH.

OO1mumii BUA pa3iIuyHbIX KOHCTPYKIIMHI CTAIbHBIX (pepM MOKa3aH Ha puc. 3.6.

B nocnegnee BpeMsi ¢ LI€NbIO COKPAILIEHUS pacxo/ia MeTalljla U yJIeIEBIEHUs CTPOU-
TEJIhCTBA 3/IaHUN PEKOMEHIYIOTCS Kene300eToHHbIe pepmbl (puc. 3.7).

Puc. 3.3. Kapkac ogHOATaXHOTO 3/1aHU:
— ¢yHIaMeHT; 2 — cBsI3b; 3 — pyHIaMeHTHas Oanka; 4 — KOJIOHHa; 5 —
CTEHOBAs MaHeNb; 6 — MOKpaHoBas 0anka; 7 — hepMa MOKPHITHS; & —
noit; 9 — noactponmibHas ¢pepma; 10 — mmra nokpeitus; 11 — okHO

p—
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Puc. 3.4. DneMeHThl NPOMBIIUICHHBIX 3/TaHUH:
1 — dbepmbl; 2 — OKOHHBIE TEPEMBIYKH; 3 — MOJKPAHOBBIE OanKu; 4 —
KOJIOHHBI C KOHCOJISIMU; 5 — OKHA; 6 — hyHaamMeHTHbIe Oanku; 7 — PyH-
JaMEHT
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Puc. 3.5. 3nanue uexa ¢ HECyIlIMMH CTEHAMU
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Puc. 3.7. rabapuTHbie pa3Mepbl Keae300€TOHHBIX (hepM MOKPHITUH (CTPONMMIBHBIX
depm)

Harpy3ky oT ctpoutenbHbIX (€pM U MOCTOBBIX KPaHOB BOCHPHUHUMAIOT Keje300e-
TOHHBIE WU CTaJIbHbIE KOJOHHBI COOTBETCTBYIOIIUX pa3MepoB (puc. 3.8...3.10).

KonoHnHble UMEIOT KOHCOJIM, HAa KOTOPBIX pa3MellaloTcs nojakpaHossie O6anku. [lof-
KpaHOBbIE OaJIKK MPUMEHSIOT T-00pa3Horo ceueHus ¢ mmpuHoi noiku 0,57 u BEICOTOM
0,8 M mpu KpaHax rpy3onoabeMHOCTBIO 5...10 T, a mpu KpaHax rpy30I0ABEMHOCTBIO

15...20 T 1 BeIIIIE — 1,0 M.
Ceuenue kene300€TOHHBIX KOJIOHH MOXXHO Opath 0,6 Mx0,4 M mipu KpaHe Tpy30-

noabeMHOCThIO 10 10 T 1 1,0 Mx0,5 M ipu rpy30n10ABEMHOCTHIO 20 T.
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Puc. 3.8. ['abaputHbie pa3Mepsl xKene300€TOHHBIX KOJIOHH, MM, CPEIHETO psija:
a=1000; 6 = 2000; B= 400;a=1400; 6 = 1050; B= 800;
(pa3Mepsl B cKOOKax — JjIsl I1ara KOJIOHH — 12 M)
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Puc. 3.9. N'abapuTtHbIe pa3Mepsl KeIe300€TOHHBIX KOJIOHH, MM, KpaifHeTo psja:
a=1000; 6 = 2000; B= 400;a=1400; 6 = 1050; B= 800;
(pa3mepsl B CKOOKax — 7St TI1ara KOJIOHH — 12 M)
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JIns KpaHOBBIX IPOJETOB YCTAHABIMBAKOTCA IBYTaBpOBbIe, a Takxke I- mmm T-
00pa3HbIMH KOJIOHHBI.

Pazmep momomBel yHIaMEeHTa axXb ompeaessieTcss KpaHOBOW Harpy3KoW, mMaccoi
KOHCTPYKLIMU U XapaKTepoM IpyHTa. 3ariayOJsieHue NmojaomBbl pyHIaMeHTa 7 (CM. puc.
3.4) nomxHO OBITH HUYKE NMPOMEP3aHUs TPYHTA, a MPH IUIOTHBIX IPYHTaX U MajoM Ipo-
MEp3aHUHU MTOYBBI — 1,75 M OT YpOBHS YUCTOIO MOJA.

CornacHO OCHOBHBIM MOJIOKEHUSM IO YHU(PUKALUU KOHCTPYKLUU IMPOU3BOJCTBEH-
HBIX 3JaHHH, JOJDKHBI COOJIOATHCS CIEAYIOLIUE MpaBuia MPUBS3KH KOJOHH, CTEH U
depm k pazbuBouHbIM ocsiM. Hecymue ctens! Tommuuoi 380 Mmm u Gosee mpu onupa-
HUM Ha HUX 0aJlOK pacroiaraloTcsi Tak, YTOObI OCh psfa MPOXOJAWiIa Ha PACCTOSHHUH
250 MM OT BHYTPEHHEUN I'paHU CTEHBI; TAKUE XK€ CTEHBI C ¢ nuisicTpamu A0 130 MM pac-
MOJIaraloTCsl TaK, YTOOBl OCh psfa mpoxoauia Ha 250 MM OT BHYTpPEHHEW IpaHd MH-
asictpel (puc. 3.11, a). XKene306eToHHbIE KOJOHHBI HAPYKHBIX CTEH MPH IIare KOJOHH
6 M JTOJKHBI pa3MeIlaThCsl TaK, 4YTOObl OCHOBHAsI OCh Psiia MPOXOAMJIA [0 HAPYKHOU
I'paHU KOJIOHHBI (HyJieBasi MpuBs3Ka), puc. 3.11, 6; BHyTpeHHsS IpaHb CTEHBI J10JIKHA,
KaK IIPaBWJIO, COBMEIIATHCS C HAPYKHOU I'PaHbIO KOJIOHHBI.
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Puc. 3.10. 'aGapuTHbIE pazMepbl CTaTbHBIX KOJOHH

KonoHHBI cpelHuX psAAOB pacroiararoT TakK, YTOObl OCHOBHAs OCh PsAa MPOXOauIa
0 TEOMETPUYECKOMY IIEHTPY CEUEHHUM BepXHEM (HAIKpaHOBOW) YACTH KOJOHHBI
(puc. 3.11, B).

OxkHa 5 111 TEPMUYECKUX LIEXOB CIEAYET AENaTh C OJUHAPHBIM OCTEKIEHHEM CO
CTaJbHBIMHM NEPEIUIETaMH C paMaMHd MMPUHOM 1,5 M 2 M, YTO MO3BOJSET MOIY4YaTh
OKOHHBIE POeMbI IUPHUHOIO 3, 4 1 6 M. CTasibHbIE NTEPEIJIETHI U3rOTABINBAIOT U3 IIPO-
KaTHBIX WM IITAaMIOBaHHBIX Mpoduneit. [lepernersl kpenarcsa Kk KOpoOKaM U3 YroJKOB.
Xene3zo0eToHHbIE MEpemuIeTl ceiluac Hanbosee pacnpocTpaHeHbl. OHU OoJiee 10JIro-
BEUYHBIC, YEM CTaJIbHBIC.

JIBepu nenaroTcs OJHOCTBOPYATHIMU (MM OJHOIOJBHBIMHU) M JABYXCTBOPYATHIMHU.
[[Inpuna onHocTBOpUaroi asepu 0,9 M, A1 AByXCTBOpYATOW JBEPU HAaUMEHbLIAs IIIH-
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puHa ogHOTO M3 MoJsioTeH nBepu 0,65 M. BricoTa B OONBIIMHCTBE Cliydae IPUMEHSETCS
2,3 u pexe 2 M. /{51 mpou3BOACTBEHHBIX U CKJIAJCKUX TOMEIICHUN ABEPHU ACIAIOTCS U3
IITYHTOBAHHBIX JIOCOK WJIM W3 (DaHEPhI; OCTEKIICHHBIC ABEPH NMPUMEHSIOTCS B OBITOBBIX

1 KOHTOPCKUX ITOMCIHICHUAX.
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Puc. 3.11. IIpuBsizka KOJIOHH K pa30MBOYHBIM OCSIM

O

Bopota ycTpauBarotcs 1151 Bbe3/1a B 1I€X T'PY30BbIX aBTOMOOWIIEH, 3JIEKTPOKAPOB U
KEJIe3HOJOPOKHBIX BaroHOB. Pasmep BOpPOT Ha3HAYAETCSl B 3aBUCMMOCTH OT rabapuToB
TpaHcnoprta. Bopora MoryT ObITh A€peBsIHHBIE, JEPEBSHHBIE CO CTAIbHBIM KapKacoM U
ctanbHbie. [10 KOHCTPYKIIMU BOpPOTA AENAIOTCs CTBOpYAThIE, Pa3/IBUKHbIE, TOAbEMHbIE,

C KAIUTKAMH U 0e3 HUX.

[TpoeMbl BOpPOT B 1IeXe B COOTBETCTBUM C YHU(UKAIMEH KOHCTPYKLIUNA PEKOMEHIY-

I0TCS CIIEAYIOIINX pa3MepOB.
[IIupuHa B M... 2

BricoTa B M... 2.4

4 4 47

3 34,2 5,6 (;keN€3HOJOPOKHEIE)
YcnoBHOE 0603HaUEHUE ABEPE M BOPOT HA YepTekKax MpeACTaBieHo B Tadu. 3.15.

VYcnoBHOE 0603HAYEHKE JIBEPE U BOPOT

TabOmuma 3.15

HaumenoBanue 0003HaueHUS

O0o3HayeHue

JIBeps (BOpOTa) OHOMOJbHAS

I:K:I

JIBeps (BopoTa) IBYNOJIbHAS

N

JIBepb (BopoTa) CKiiaqyaTas

JIBepb (BOopoTa) MITOpHAS
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Oxkonuanue Ta0i. 3.15

HaumenoBanue 0003HaueHUS O0o3HaueHue

JIBeps (BOpoTa) OTKaTHAS! OJJHOMOJIbHAS

JIBepb (BOpOTa) OTKATHASI IBYNOJbHAS _

JIBeph Ha NPy KUHHBIX NETIAX (Kadaro- ™~
1asiCs1) OJTHOMOJIbHAS | ] ]

JIBepb Ha NpyKUHHBIX NETIAX (Kadaro- : 1
11asics) ABYINoJabHas

Jlnst yrenieHus: BOpOT NPUMEHSFOT BO31YLIHbIE 3aBECHI.

[Tosbl B MPOMBIIUIEHHBIX 3JaHUSIX TEPMUYECKUX LIEXOB JAENAIOT U3 KIMHKEpa, Ka-
MEHHOW OpycuaTku wid neMeHTa. CHavana ykiaJblBaeTCsl MOACTUIIAONINI cioi O6eTo-
Ha CO MIEOHEM MO0 yTpaMOOBAHHOMY T'PYHTY, a /Ul KIMHKEepa U OpycyaTKu U3 CJos mec-
ka, ToamuHoo 100...200 Mm.

B TpaBWIBHBIX OTIENEHUAX U MOKpPBIX 30HaX IOJI CJIEAYET JieJaTh BOJOHEIPOHUIIA-
€MbIM (M3 KJIIMHKEpa UM KEPaMUYECKUX IUIUTOK C ykiIoHOM He MeHee 0,005 mist ctoka
BOJIbI).

B 31aHMM TepMuUecKoro 1exa JEeCTHUIbl YCTaHaBIMBAKOTCS JJI BX0/1a B MOJBAN U B
OBITOBBIE NPUCTPOWKM HA BTOPOM M MHOTAA HA TPETHM 3Tax. JlecTHUIAa COCTOMUT U3
IUIOIIAIOK M Mapuiei. Mapin — 3TO KOHCTPYKLUS U3 psiia CTYIEHEH, 3JIEMEHTOB, MO
JEPKUBAIOIIUX MX U OTPAXAAIONIMX YCTpOKCTB. [lmomanku nenarTcs Ha ypOBHE 3Ta-
YK€, TI0JIa oABaja U MEXIy dTakamu. Hecymen KOHCTpyKIMen Mapia sSBJISIIOTCS JIU-
00 Oanku, 1100 >kene3o0eroHHas 1umTta. Beicota crynenu nemaercs 130...180 MM, a
mmpuHa 270...320 mm. Haunbonbliee pacnpocTpaneHue MOIYYHIN JIECTHULBI C pa3Mme-
pom ctynenu 150x300 mm. Ctynenu nectHul] B moaBan aenatorca 180%270 mm. B
mapiie umeetcst 00braHo oT 10 10 13 cryneneii.

[IpoekTupoBaHUM JIECTHHUIBI 3aKJIIOYAETCS B

% Jlecmuuunas kiemka Fpa(bI/I‘lCCKOM IMOCTPOCHHUHU HUX CXEMbI U YCTAHOB-
IL]

JCHHUHN KOJIMYECTBA M&pH.ICfI 141 CTYHCHCﬁ B HHUX

Jiok (puc. 3.12).
Kupnuunvie cmo6o. Ileperopoaku B TEPMHUYECKUX I€XaxX yCTpawu-
Memaniuueckue ko- BAIOTCA JUL M30JIALMH Y4aCTKOB T.B.4., IMAHUPO-
LOHHbI Banwmsl, npobectpyitabix, OTK, xmanoBeix u 1.11. B
I 1 Kenesobemonnas xo- MEYHOM 3aJie TIEPETOPOJKH OOBIYHO HE JOBOIATCS
Rt JOHHA U ee pyHoamenm  NIOBEPXY M MMEIOT BBICOTY 2,5...3 M. Takum obpa-
% p ~ Oxna 30M, OHH HE CO3JAI0T MOJHON H30JAIMU OT ITOMeE-

HICHUS 1I€Xa W HE MEIIaloT paboTe MOIBEMHBIX
KpaHoB. Ileperopogku B TepMHYECKHX LEXax
JOJHKHBI OBITh HECTOPAEMBIMHU U CTOMKUMU MPOTHB
celpocTd M BiaxsHoctu. Yyactku OTK u mpome-
KYTOUHBIE CKJIaJbl NPOAYKIMH YacTO OTIOpPakKMBAIOTCS 0apbepOM M3 THYTHIX MOKpa-

Puc. 3.12. O003Ha4yeHus JIECT-
HUII, KOJIOHH U OKOH Ha CTPOH-
TeJbHBIX YepTeKax
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HICHHBIX WM HUKEJIMPOBAHHBIX TPyO. B momemieHunn me4yHoro 3ana 4yaiie BCEro Hc-
MOJIB3YIOTCSl COOpHBIE METAITMYECKUEe neperopoku. OHU COCTOST U3 OTAENIbHBIX IIU-
TOB, KOTOpbIe cOOMparoTcsl Ha 6onTax win cBapuBaroTca. Kakablii IIUT IpeacTaBiiseT
co00if pamMKH U3 yroiakoB 45x45 unu 50x50 MM; B HIDKHEH 4acTH IIKMTa Ha BBHICOTY 1 M
MIPUBAPUBACTCA CTAJIBHOW JIUCT TOJILMHOM 2 MM, a BBIIIE€ HATATMBAETCS CETKA WIH
yCTpauBaeTCsl OCTEKJIEHHWE B MeTajuinueckux nepemierax. Koraa tpeOyercs rimyxas me-
peropojika, Harpumep, Juis apodectpyinbix ammapatoB uin OTK, rae cocpenoroyeHs
pas3nudHbIe TPUOOPHI, TO €€ JCNA0T KUPITHUYHON TOJIIMHON B TIOJI- WJIH YETBEPTh KUP-
nuya. /{1 yMeHbLIeHHs Beca MEperopojok ILEeIeco0O0pa3sHO MPUMEHATh MOPHUCTHIN,
JBIPYATHIM UJIU ITyCTOTENBIA KUPIIUY.

Wuorga BcTpedaercss HEOOXOAUMOCTh B MOJIHOM M3OJSIIIMKM YacTH TOMEIEHHS LieXa.
Torma mpuberaroT K yCTpOMCTBY BBICOKON MEPEropoJKH 10 MOKPHITUA. Takue mepero-
POJKHU JIeNar0TCsl KapKacHBIMU WU (haxBepKoBOW KOHCTpyKuuu. Ecnu TpebyeTcst BbIco-
Kasi MPOYHOCTh TIEPETOPOAOK, TO OHHU JICJAIOTCS JKEJIE300€TOHHBIE, TONIIUHON
80...120 MmM. DTH neperopoJ iK1 Joporue, 601ee dKOHOMUUYHBIMU SIBIITFOTCS TOHKHE JKe-
J1€300€TOHHBIE TIEPETOPOJKH U3 IITYKATYpKU Mo ceTke. Ha kapkace u3 Kpyrioil craiu
HATATUBAETCS CETKAa, HA KOTOPYIO HAHOCHUTCS CJIOM IITYKaTypHOTO pacTtBopa. TonmuHa
neperopoaku 30...40 MmM. Takue neperopoaKy UCIONb3YIOTCS B OBITOBBIX MPUCTPOHUKAX
JUTSl TIOMEIIEHUH C BBICOKOW BJIaKHOCTBIO, HAIpUMeEp JJIs IyIIeBbIX KaOuH. /{151 KoHTOp
U OI0pO MOTYT OBITh MCHOJB30BaHbl UHIYCTPUAIIbHBIE MEPETOPOJKH U3 TUIICOBBIX ITy-
CTOTENBIX WM CIUIOMIHBIX IUIMT. IlycToTenble MIUTHI MMEIOT MEHBIIYIO TOIIHHY
(800%400%80 mm), uem crutomabie (800x400x100 mm). Bornee nenecoobpa3HO HCTIONB-
30BaTh NEPETOPOJKH HOBOI'O THUIIA, U3 KPYITHOPA3MEPHBIX TMIICOBBIX IUIUT, ApMHPOBaH-
HBIX OyMa)KHBIM BOJIOKHOM. O0O3Hau€HUS MEPEropofoK Ha yepTekax MOoKa3aHbl Ha

puc. 3.13.

Jlist ymydineHust OCBEIIEHHOCTH Memannuueckue nepecopooxu c
3JIJaHUA U BO3MOIKHOCTHU €CTECTBEH- Ccem4amolm 6€pxom
HOW aspanuu ¢depMbl CHAOXKAIOT Hep eeﬂ””“:a';ffj;zzz ij’ ownmy-
dbonapsimu. Yamie npuMeHstoT Ipo-
nobHbIe (OHAPH C BEPTHKAINBHbIM L Kupnuunas nepezopooka
octekjeHueM. Jlanusie  ¢oHapu
npolle 10 KOHCTPYKIMU U obecrie- ] JKenezobemonnas nepecopooka
JuBalOT Ooliee PaBHOMEPHOEC OCBC- CmexnsiHHas nepe2opooKa ¢ HUdic-
menne. [llupuHa npomoIbHBIX (1)0— ___________ Hell 0epeBsHHOU YACbIO
Hapel 6 M mpu mponerax 12 u 18 m - Cemuamas nepeeogaodka C HUdCHell
v 12 M Ui mposeToB 24 M M BhIIE. ——— 0epesAHHOI Hacmblo
Bricora ocrexnenus (1/6...1/8)L. 9—0—0- bapvep

[Ipu mwmpune d¢onaps 12m u
3HAUYUTENbHBIX  TEIJIOBBLACICHUSIX | JeyKousonupyrowas nepezopooka
npuMensieTcss M-o0pa3Hblil poHaAph
C BHYTPEHHUM OTBOJAOM BOZBI, 4YTO Puc. 3.13. O603HaueHus eperopoioK

oOJieryaer IBM>KEHUE BO3/lyXa K BbI-
TSOKHBIM OTBEpCTHsIM. @pamyru B GOHAPSIX TOJKHBI OTKPHIBATHCS MEXAHU3UPOBAHHBIM
NyTeM C yIpaBjieHueM cHu3y. [Ipu HamMuuu B TEPMUYECKOM 1ieXe OOJIbIINX BbIICTICHUN
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TeIjia, JbIMa CIeAyeT MPUMEHSTh JOTOJHUTEIHHO K CBETOBBIM (DOHAPSIM BETPOBBIE Ma-
Henu. Ctoliku (hoHapei ¢ OCHOBHOM (PepMOii CKPEIUISIOT B y3/1aX BEPXHETO Iosica.
Ha puc. 3. 14. nokaszaHbl cCXeMbl U KOHCTPYKIIUU (POHApEH.

bonee 9 m

AN

Puc. 3.14. Cxembl KOHCTpYKITUH (hoHAPE:
a — IPSIMOYTOJIbHOM (pOpMBIL; O — TpaneuuuaanbHON POPMBI;
B — M-00pa3Hoil pOpMBI C BHYTPEHHUM BOJOCTOKOM

[IpocTast M0 KOHCTPYKIIMU TPSIMOYTOJbHAs opMa AaeT PaBHOMEPHOE OCBEIICHHE.
BeprtukanpHOE OCTEKIIEHHE B HUX MEHBIIIE 3aTPA3HAETCS, YeM B APYTHX KOHCTPYKIIHSX,
HO MHTEHCHUBHOCTH OCBEIIEHUs ciabee, 4eM B KOHCTPYKIIUSAX C HAKJIOHHBIM OCTEKIICHH-
eM. Bcrnencteue 4ero B MpsIMOYTONBHBIX (POHAPSX YBEIMYUBAIOT BBICOTY OCTEKIICHHS.
[TpenmyIiecTBOM MPSIMOYTOJIBHBIX (DOHAPE SBISETCSA TaKkXKe YIO0OCTBO HABECKH TIepe-
IUIETOB U OOJIETYCHHE MEXaHU3UPOBAHHOTO YIPABIICHUSI OTKPHIBAHUEM M 3aKphIBAHHEM
NIEPETTIETOB CHU3Y IIeXa.

Tpaneneunansupie Gonapu (cM. puc. 3.14, 6) UMEIOT HAKJIOHHOE OCTEKJIEHHUE IOJ]
yraom 60°. OHO cOCOOCTBYET JydIliell OCBEIIEHHOCTH, HO ObICTpO 3arpsi3HsieTcs. [Ipu
HAKJIOHHOM PACTIOJIOKEHUH TIEPEIJICTOB B II€X TMOMAJAa0T MPSIMbIE COJHEYHBIC JTyYH,
MOATOMY JIJIs FO’)KHBIX PAaOHOB TparenenaibHbie PoHapu MeHee YI00HHI.

M-o6paznbie honapu (cMm. puc. 3.14, B) IpUMEHSIOTCS ISl OONBIINX TEPMUIECKUX
1exoB. Jta ¢opma Hanbosiee 3GGHEeKTUBHA, TaK KaK MPH HEJOCTATOYHO WHTECHCHUBHOUN
OCBEILIEHHOCTH IIeXa o0ecrneunBaeTcs Xopouas ero aspauusa. HakiaonHoe pacromnoxe-
HUE TIyXUX CTeH (OHAPS MCKITIOYACT 3aCTOW TEIJIOTO M 3arpS3HEHHOTO BO3TyXa, MOJI-
HUMAIOIIeTrocs: CHU3y. st Toro, 9To0bl B HAPYKHOM YTiyOneHuH QoHapsi HE CKaIlIu-
BaJICsl CHET, BIOJbh (poHAps M3HYTPH TPOKIAABIBAIOT MApOBYIO TpyOy Ajiss oOorpeBa
KPBIIIU ¥ MOATAUBAHUS CHETa U yCTPAUBAIOT BHYTPEHHUI BOJIOCTOK.

Crioco0 HaBeCKH TeperieToB Mmoka3aH Ha puc. 3.15. [t THMOBBIX MPOMBIIIICHHBIX
31aHui ATOT TUN GoHAPS IPU3HAH HanboJsiee YI0OHBIM.
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Pa3mepsr nepemieToB dhoHapei cTaHAAPTU3UPOBAHBI, IJIT TEPMUUECKUX IIEXOB MPH-
MEHSIOTCS CJIEIYIOUUMU pa3MepaMu:

[Iponer uexa B M......... 12 15 18 21 24

BricoTa miposieTa B cMm... 175 175 2x125 2x150 2x150

CrnenmoBarenbHO, 1 poJieToB 18...24 M dhoHapu UMEIOT JBa MeperieTa 1o BhICOTE.
' Ha nepexpbiBatomuecss mpoJier
dbepmbl U hoHAPHU YKIAABIBAIOT KPYII-
HOTIAaHEJThHBIC JKETIE300€TOHHBIE TIIH-
Thl pazmepamu 6,0x1,5 u 6,0x3,0 m c
YCUWIMBAIOIIAMH TIOTIEPEUYHBIMU peO-
paMu.

[InuThl MepeKphIBAIOT YTEIIUTE-
JSIMM, B Kau€CTBE KOTOPBIX HMCIOJIb-
3yIOT TIUThl ToJKuHO0 80...120 MM

Puc. 3.15. cnoco06 HaBeckH MCPCILICTOB: Y3 TEIUIOU3O0JIALUOHHBIX MaTEepUaIOB
d — BCPXHCIIOABCCHOU 0— CpEAHCIIOABCCHOM, (HCHO6€TOH, (1)I/I6pI/IOJ'II/IT, MUHEPaJIb-
B — HMXKHCIIOJIBCCHOU Hasg BaTa W T.1.). Ha Termmounzomnsiu-

OHHBIC TUTUTHI IO OMTYMHON MacTHKE
YKJIQJIbIBACTCS KPOBJISL UJT PYJIOHHBINA KOBED.

Jlns ynajieHusi ¢ KpOBJIM BOJIBI M CHETa MPUMEHSIOT HapY>KHBIN CTOK (cM. puc. 3.4, 0)
WJIU BHYTPEHHUM OTBOJI CHETa YEPE3 BOJOCTOUHBIE BOPOHKH.

WHornma B TepMUYECKUX I[€XaX JJIs Pa3MENMICHHs] BCTIOMOTATEILHBIX CIIy K0 U TpyOo-
MPOBOJOB YCTPAaMBAIOT MOJIBaJbHbIE MOMENIECHUA. B CBSI3U C BBICOKOW CTOMMOCTBIO
CTPOUTEIHLCTBA OOJBIIMX MOABAIIOB, IIEIECO00PA3HO ISl YCTAHOBKY BEPTUKATHHBIX T1C-
Yel, 3aKaJIOYHBIX 0AKOB, CIMBHBIX PE3€PBYapoOB U T.II. JI€TaTh JIMIIb MECTHBIC 3ariTy0-
JIeHUs, a JUIsl TpyOOIPOBOIOB YCTPANBaTh TYHHENH WIIA KaHAJbI, IEPEKPHIBAEMBIC CBEP-
Xy mmTamMu. ['a30mpoBo/Ibl IPOKIAILIBATE B 3€MJIE U KaHaJIax 3amnpeniaerca. Hanboiee
pocTa W JielleBa OTKPhITas MPOBOAKA HAJ 3eMJIeH, Korjga TpyOOmpoBOAbl KpersT Ha
METAJTHYECKUX WM JKEJIe300€TOHHBIX KOJIOHHAX WJIM KPOHIITEHHAX, KOTOPhIE KPEIsT
K CTeHaM Iiexa. ['a30mpoBobl MOYKHO pa3Mellarh MO CTEHaM TOJBKO B ClIydae OTHe-
CTOMKHMX W TOJIYOTHECTOMKMX KOHCTPYKIHI. TpyOOompoBOIbI B 1I€XE KPEMsAT Ha BHICOTE
HEe MeHee 3 M, a BHE IleXa Ha BBICOTE 5...6 M.

B kauectBe mpuMepa MornepevyHoro paspesa TepMHYECKOro mexa Ha puc. 3.16 npu-
BEJICHO 3/IaHUE C KeIe300€TOHHBIM KapkacoM, Ha puc. 3.17 mpumep odhopmIIeHUS TMO-
MEepEeyHOTOo pa3pesa.

JIJ1si cCaHUTapHO-TUTUEHUYECKOTO U KyJIbTYPHOTO OOCTY)KMBAaHUS pabOdnX U pa3me-
IICHUST KOHTOPCKUX TMOMEIIEHUN CTpOSAT OBITOBBIE ToMelieHus. Mx pacmonaraior B
MPUCTPOMKAX K MPOU3BOACTBEHHBIM 3aHUSIM M BBINOJHAIOT B 2...3 3Taxka. CocTaB u
00beM HEOOXOMMMBIX OBITOBBIX MOMEIIEHUN TUKTYETCS XapaKTEPOM TEXHOJOTUUECKHUX
MIPOIIECCOB M OMPEACISIETCS B COOTBETCTBUM C CAaHUTAPHBIMHU HOPMaMHU MPOEKTHUPOBa-
HUS POMBINIUICHHBIX TIpeanpustui. [IpeanodrutenpHelt pa3MeiieHne ObITOBBIX IMTOMe-
IIEHUA B TOpPIIE NPOU3BOJCTBEHHOTO 3/IaHMs. Takoe pacmojiokKeHHe OOecreuyrnBaeT
JBIDKCHUE pabounx K MecTaMm paboThl C HaAINpaBJIICHHEM TEXHOJOTHUYECKUX U TpaHC-
MOPTHBIX MTOTOKOB.
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3.5. IInanupoBka 000pyI0BaHHS B TEPMHUYECKHUX IIE€XaX
3.5.1. O0ume cooOpaskeHus Mo MIaHUPOBKE 000PYIOBaHUS

[Ipexxme yeM mpPUCTYIUTH K pa3pabOTKe TIIAHUPOBKU 000PYIOBAHUS B IIEXE, CICTYET
ONPENCIUTh MPUOIUZUTENIBHYIO IIOMaAb 1exa. [ 3Toro npuHsITOe KOJUYECTBO Iie-
yell YMHOXKAIOT Ha YKPYITHEHHYI0 HOPMY IUIOMIAU JIJIsl JAaHHOTO THIA 11€Xa; MOIYy4YaroT
NPUOJIM3UTENbHYIO BEJIMYMHY MPOU3BOJCTBEHHOM IUiomanu. Jljis mpenBapUTeIbHBIX
pacyeToB MPOU3BOACTBEHHOM IJIOMIA e MEYHOrO 3ajla MOKHO MCXOAMTh U3 CIEAYIO-
IIMX HOPM IUIONIAAM Ha OJAHY IN€4Yb: 68 UHCMPYMEHMATbHO-MEPMULECKOM yexe
25...30 M°, 8 wmamnosom mepmuueckom yexe 30...50 m?, 60 emopuunom mepmuyeckom
yexe ¢ moakamenvHbiMu U Koueetiepuvimu nevamu 50..90 Mm%, € «Ky3neuno-
mepmuueckom yexe 80...130 M MPOE3/Ibl U MPOXOJIbl CUATAIOTCS OTAECIBHO U COCTaB-
a0t 25...30 % OT npou3BOACTBEHHOM iomaau. Ecinu, Hampumep, B MPOEKTE NpPUHS-
To 10 medei 1y TEPMUUYECKOTO 11eXa, TO MPOU3BOACTBEHHAS TUIOMIAAL OyAeT MpruOIIH-
surenabHo 500...900 M* + 25...30 % Ha nmpoxopl. 3aTeM, pa3OUB ILIOMIAAL 110 JJIMHE U
IIMPUHE B COOTBETCTBUU C CETKOM KOJIOHH, HAMEYAIOT rpy30mnoTok 1exa. [Ilupuna nexa
U PACCTOSIHUE MEXY KOJIOHHAMHU 3aMepSETCS 10 LIEHTPY KOJIOHH.

['py30moTok 1iexa, T.€. ABUYKEHHUE MPOIYKIIMH B II€X, IO ONEPAIUsIM B LIEXE U U3 1ie-
Xa, JIOJDKEH OBITh TAaKUM, YTOOBI HEe OBUIO BCTPEUYHBIX JABUKEHUH. J[J11 5TOTO HaMeuaroT-
Csl TOUKH MOCTYIUICHUS TPOIYKIMHU B LI€X U TOYKH BBIX0J1a MPOAYKIIMM U3 1[eXa. 3aTeM B
COOTBETCTBUM C OCHOBHBIM HAMPABICHUEM NPOIAYKIUHU MO OINepalusM pa3MeniaeTcs
o0opyoBaHue, CKIIaJbl, MocoOHbIe ToMenieHus. 3o00paxkeHne rpy301n0TOKOB Ha Yep-
TeXax MPOU3BOJUTCS, KaK MOKa3aHO Ha puc. 3.18. 3xech TONIIMHA OCHOBHOM JIMHUU
IPYy30MIOTOKOB U OTJAENbHBIX OTBETBJIEHUN OT OCHOBHOMW JIMHUM JIEJAOTCA B MaciiTade,
U, TAaKUM 00pa3oMm, MO YEPTE)KY MOKHO BUJIETh OTHOCUTEIBHOE KOJMYECTBO MPOAYKIIUU
Ha OTJCJIBHBIX BETBSIX TPy30m0TOKa. [10 Kakm10#1 BETBU MPOCTABISETCS] KOJTUIECTBO 00-
pabaTpIBaeMOM MPOTYKIIUU B TOHHAX.

[Tpu nnanupoBke 000pyIOBaHUS HEOOXOIUMO

0 PYKOBOJICTBOBATHCS CJICTYIONTUMHU COOOPaKCHH-

900 m Y32 00m SIMHU:
oo 1. Pasmemienne 000pyI0BaHUS JOKHO OBITH
MPOU3BEACHO MO y4yacTKaM, HAlpUMEp Yy4acTOK

[IEMEHTAIMM, YYaCTOK LMAaHWPOBAHUA, YYaCTOK
3aKajJKu 1 T.]I.

2. O6GopynoBaHue JOJDKHO pPAacroJiaratbCs B
COOTBETCTBUHM C OOIIMM HAIpPaBJICHHUEM OCHOB-
HOT'O TPY30MO0TOKA.

3. Y106HO pa3Memarh KpymHOe 00OpyaoBa-
HHUE€ — TOJKATEIbHbICE W KOHBEUEPHBIE NE€UU —
BJIOJIb 1I€Xa B HECKOJIBKO PSAJIOB, OCTAaBJISIS 10CTA-
TOYHBIE MMPOXObI U MPOE3/Ibl MEXKY MEYAMMU.

4. Jlnsi TEPMHUYECKUX IIEXOB C KPYIMHBIM OOOpPYIOBAaHHEM KOJIMYECTBO IMPOE3IOB
mUpuHOH 3,5...4 M MOXKET OBITh OJMH-/IBA B CEPEIIMHE IIeXa WM MO KpasiM, MOKapHBIN
mpoesn 5...5,5 m.

Puc. 3.18. I'py3onoToku Tepmuye-
CKOTO LieXa
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5. TIpoxoabl MEXAY TOJKATEIbHBIMU U KOHBEHEPHBIMH ME€YaMU JOJKHBI OBITH paB-
HBIMH 2...3 M, a MEXAYy KamepHbIiMHU 1,5...2 M.

6. B uHCTpyMEHTaIbHBIX TEPMUUECKHX, IITAMIOBBIX TEPMUUYECKUX U TEPMUUYECKHX
nexax Juisi 00pabOTKU MENKHX JeTajeil meuHoe oO0Opya0oBaHHE BCJEICTBUE MEHBIINX
rabapuToB, YEM B YHCTOBBIX M KYy3HEUHBIX TEPMHUYECKUX I[€XaX, pacrlojaraercst BAOJIb
JUIMHHBIX CTEH 1I€Xa TaK, 4YToObl (pacasibl meuen 1o 3arpy304Hoil cTopoHe 00pa30BbIBA-
JIM OJTHY JIMHUIO.

7. OGopyi0BaHHUE JOKHO OBITh YCTAHOBJIEHO TaKUM O0pa3oM, YTOOBI K HEMY ObLI
OTKPBIT CBOOOJIHBIN TOCTYM JJIs PEMOHTA.

8. ObopynoBaHrEe AOKHO YCTAaHABIMBATHCA Ha PACCTOSHUM OT CTEHBbI HE MEHEe
l...1,5 m.

9. Ilpu pa3paboTke TMIAHUPOBOK HEOOXOAMMO paCIOjarath Me4YW B OJHY JHUHHUIO
IIPU YCTAaHOBKE KaK KOHBEHEPHBIX, TAK U HEOONIBIINX KAMEPHBIX ME€YEH.

Tak xak me4n UMEIOT pas3Hble rabapuThl, TO B TEPMUUYECKUX LI€XaX, HAPUMEP C Ka-
MEpHBIMH TI€Y4aMH, UX PacIoJiaraloT B OJIHY JIMHU IO 3arpy304HON CTOpoHE. B 3TOM
Cllydae pacCTOSIHHE OT 3aJHEH CTeHKH Ieur IO CTEHBI 1eXa y pa3HbIX meuel OyaeT pas-
JM4HbIM. ToNKaTeabHble MU KOHBEMEPHBIE M€Y, CBSI3aHHBIE OJHUM IPOLIECCOM, TAKKE
pacrnosiararoT B OJJHYy JJMHUIO, HO TI0 LIEHTPAIbHOM OCH TIeUeil.

10. [Ipn mpOeKTHUPOBAHUU y4acTKa TEPMHUECKOM 0OpabOTKM B MOTOKE MEXaHU4Ye-
CKOTrO 11eXa 000py/I0BaHHE YCTAHABIMBAETCS B OAHY JIMHUIO CO CTAHKAMU MPEJIbITYIINX
U nocleAyomux onepauui. Ha 3Tux ydyactkax npou3BOJUTCS MOJHBIM LUK TEPMHUUE-
CKOM 00pabOTKH OJHOTUIIHBIX JeTanel u u3naenuil. 371ech MOTYT ObITh CIEIYIOLIUE
Ofepally: 3aKajaka — MPOMBIBKA — OTIYCK — KOHTPOJb WM LEMEHTalus — 3aKajika —
IIPOMBIBKA — OTIIYCK — KOHTPOJIb U Ap.

11. BeICOKOYaCTOTHBIE YCTAHOBKHM IIPHU PACIIOJNIOKEHUU UX B MOTOKE MEXaHHYECKOU
00paboTKe pacnoyaraloTcs TaKke B OJHY JIMHUIO CO CTAaHKAMM; TIPU 3TOM HEOOXOIUMO
3alpOEKTHPOBaTh 000pPYAOBaHME NJsl OTIYCKa (€Cld HE MPUMEHSETCS CaMOOTITYCK),
npuOOpPHI JJIs1 KOHTPOJIS U OTPATUTh Y4aCTOK MEPETOPOIKOM.

12. YcTaHOBKH C JTaMIOBBIMHU T'€HEpaTOpaMu AOJKHBI ObITh SKpPaHUPOBAHBI, AJIS TO-
ro 4TOOBl MPEenyNpeauTh SJIEKTPOMArHUTHOE H3IYYCHHE 3a MPEAeNbl OrpakJarolero
KOXyXa. DKpaH JO0KEH ObITh M3rOTOBJIEH M3 JMCTOBOM CTajdd TOJIIMHOM HE MeHee
5 MM; OTBEpCTUS M OKHA B SKPaHE JIOJKHBI OBITh SKPAHUPOBAHBI CETKOM C sSuelKamMH He
MeHee 4x4 MM. pU PacIoIOKEHUHU B OT/ACIbHOM MMOMEIIEHUH JT0KHO SKPAaHUPOBATHCS
BCE MOMENIEHUE. DKpaH JOJKEH ObITh 3a3E€MJICH.

13. 3akanounble 0aKM W BaHHBI I OXJIAXKICHUS MPU H30TEPMHUUECKOW 3aKajKe
JIOJDKHBI OBITH PAcIoONIOKEHbl B HEMOCPEACTBEHHOM OJM30CTH OT Ieuei, TakuMm oOpa-
30M, YTOOBI paboueMy HY>KHO OBLJIO MPOU3BOANTH MUHUMAJIbHBIE ABM)KCHUS TPU Tepe-
HOCE W3JIEHs ISl OXJIAXACHUA U3 MeYd B OaK UM BaHHY.

[Tpu HeOonpIINX Meyax 0aky yCTaHABIMBAIOTCS C MPABOM WK C JIEBOM CTOPOHBL, a B
KOHBEMEPHBIX WM TOJIKATENbHBIX I€Yax — [0 OCH Neveil. B mraMnoBeIX TEpMHUYECKHX
Hexax Ui 3aKallkd KPYIHBIX IITAaMIOB 0aku yI0OHO pacrnojiaraTh HallpOTUB 3arpy304-
HOTO CTOJIa TIeueH, a mepeaavy mMTaMIoB U3 neyeil k 0akaMm NpOU3BOAUTH MMOCPEICTBOM
KaTydeil 0Kk Ui MOHOpPEJbCa C IEKTPOTENbPEPOM.
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14. OGopynoBaHue, KOTOpoe TpeOyeT YCTAaHOBKM MOHOPEINIbCA, HAIPUMEP OTITYCK-
HbIE M€YU C HUPKYJSAIMEH BO3yXa, IAXTHBIC TIEUH ISl Ta30BOM IIEMEHTAIH, ya00Hee
pacriojaraTh y CT€H TakK, YTOObBI MOHOPEJIbC YKPEHWJICS Ha KOHCOJSX, 3aJleJlaHHBIX B
CTEHY.

O6o03HaueHUs TOBEMHO-TPAHCIIOPTHBIX CPEACTB Ha YEpPTEKax NPEJACTaBICHBI B
MIPUJIOKECHUH 8.

15. B npuctpoiikax Kk N€e4HOMY 3aJIy pacrojaraercsi BCHoOMOTraTeIbHbIE TOMEIICHUS
— KJIQJIOBBIE, KOHTOPBI, OBITOBBIE YCTPOMCTBA: rapaepoOHbIe, AyIu, YOOpHBIE U T.II., a
WHOT/IA U TaKue€ MPOU3BOJICTBEHHBIE YYAaCTKHU, Kak mpaBuibHble, NyHKTHl OTK, snek-
TPOJUTUIECKOTO TPABJICHHUS, TPpOoOECTPyHBIC, TPUTOTOBICHUIO KapOIOPU3aTOPOB U T.J.

16. MoeuHble MalllMHbBI YCTAHABIMBAIOTCS B MEYHOM 3aje. B meyHom 3ane Moryt
OBITh TaK)KE pa3MEIIeHBI, B 3aBUCUMOCTH OT XapaKTepa MPOU3BOJICTBA U JJIs yI0OCTBA
paboThI, MPAaBWIBLHEIE TPECCHI, IIEKTPONHTHYECKOE TpaBiaeHue 1 myHKThl OTK.

17. YdacTtox nuMaHMpOBaHHUS U T.B.4Y. JOJDKHBI OTHEIATHCS OT JIPYroro MneYHOTo
000py/I0BaHUS OIITYKATYPEHHOM WJIM CETYATOM MeperopoKoi; JOCTYIl Ha ATH YYaCTKH
pasperraeTcs: TOJIbKO pabounM M JIMIaM TEXHUYECKOTO MepcoHaa, MPOIIeIIIIM CIeIH-
aJbHBIA HHCTPYKTAXK.

18. apoGecTpyitHble anmapaThl JOJKHBI OBITH COCPEIOTOYEHBI B 3aKPBITHIX MOME-
HICHUSAX Y HAPYXKHBIX CTEH 1I€Xa WIM B CICIMAIbLHO MPUCTPOCHHBIX MOMENIEHUSIX. JTU
MOMEIIEHUSI JTOJHKHBI 000pPYAYIOTCS BEHTW s, TOYHO Takke B OTIEJIbHBIX TOME-
MICHUSX JOJKHBI PacIioaratbesi 000pya0BaHUE ISl TPUTOTOBICHUS KOHTPOJIUPYEMBIX
aTMoc(ep U TeHepaTopHbie CTaHIMu. Hebosbime reHepaTopbl K OTASIBHBIM I€4am
MOTYT YCTaHABJIMBATHCS BOIHM3M Tiedeit 0e3 meperopoaokK.

19. Ilpu nOpOEKTUPOBAHUM KPYIHBIX BTOPUYHBIX TEPMHUUYECKUX II€XOB CIEIYET
MPETYCMOTPETh IUIONIA b JUTsl 000PYAOBaHUS MEXAaHMYECKOW MaCTEPCKOU ¢ YCTAaHOBKOM
TPEX-YEThIPEX CTAHKOB, & B TICYHOM 3aji¢ IPH HAMWMYUU MY(DETbHBIX TIeYeH I ra30BOr
[IEMEHTAIM1 JJOJDKHA ObITh OCTaBJICHA TUIOIAb sl COOPKH Mydenei.

20. IIpum orcyTrcTBHM MojBaja CIEAYET MPEAYCMOTPETH IUIOMAAb JJIsI MacjaooXJia-
JIUTEJIBHON YCTAaHOBKH, BEHTWJISITOPOB BBITSI)KHOW M MPUTOYHON BEHTUJIALIMU U BO3MY-
XOJTYBOK.

21. JIns TEpMHYECKHUX 1I€XOB CEPUHHOI0 MPOU3BOJICTBA HEOOXOIUMO 3aMPOEKTUPO-
BaTh KJIaJIOBbIC WJIM MTyHKTHI IPUEMKH MPOAYKIIMU JJI1 TEPMUUYECKOM 00pabOTKH U Kiia-
JIOBBIE€ CJlaud, B KOTOPBHIX HAXOIUTCS U YUYUTHIBAETCS MPOAYKIHUS IMMOCIE TEPMHUUYECKOU
o0paboTku. B MaccoBOM MpOHM3BOACTBE 3TU MYHKTHI MPEACTABISIOT COOOH MPOMEXKY-
TOYHBIE CKJIQJIbl, pacrojaracMble HEMOCPEICTBEHHO B LI€X€, U MPU MPOCKTUPOBAHUHU HA
IJIAHUPOBKAX CIEAYeT yKa3aTh IUIOWAIU i1 HUX. ISl MOTOYHO-MaccoOBOTO MPOU3BO/I-
CTBa C aBTOMAaTUYECKUMU JIMHUAMU MIPOMEKYTOUHbIEC CKJIabl HE MPOeKTUpYIOTCs. [Ipo-
JTYKUHS TOJKHA TOCTYNAaTh B TEPMUYECKHUE arperaTbl U YXOJIUTh U3 HUX B OJTHOM PUT-
Me.

OO0s13aTeIbHON KJIQJ0BOM JJISI KOKJIOTO0 TEPMUUYECKOTO 11eXa SIBJSETCS KIJ1a0Basi TeX-

HOJIOTUYECKHUX (BCIIOMOTATEJIbHBIX) MaTepHAJIOB.

22. Ilnomaas BcOOMOraTeNIbHBIX MOMENIEHUM cocTaBisgeT 25...30 % npousBoa-
CTBECHHOM IIOIIAH.
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23. HpI/I HaJIN4YHWK 11oJBajJia BXOJ B HETO ACJIAIOT U3 LEXa OJId TOTIO, YTOOBI MOYKHO

OBLIIO 6BICTpO IIonacThb B MOJABAJI B ClIydac aBapuu.

24. VYcnoBHbIE 0003HAUCHUS HA TEXHOJIOTHUYSCKHUX IJIaHUPOBKAaX IIPUBCACHBI B

MIPUJIOKECHUH 8.

, OTICJICHUM M LIEXOB

3.5.2. [InanupoBKa y4acTKOB

Ha puc. 3.19-3.21 npuBeneHsl npuMepHbIe TUIAHUPOBKU YYAaCTKOB TEPMHUECKOM 00-

paboTKH

(v

, MCXaHHU3UPOBAHHBIX ITOTOYHBLIX IMHUH U TCPMHUYICCKOI'O IICXa.
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[Tpunoxenus
[Tpunoxenue 1

MHHOBAIIMPHHBIN I[TPOEKT
[Tpumep odopmnerns
TexHonorust NpOM3BOJCTBA CTAJIBHBIX IMOPIIHEBBIX KOJIEL METOIOM XOJIOAHON IIACTUYECKOU
nedopMalivy ¢ ypouHEeHHEM paboyuX MOBEPXHOCTEN U U3HOCOCTOMKOTO CIIOS
(YcnoBHOE cokpalieHHOe Ha3BaHuEe «(CTalibHbIE MTOPIIHEBBIE KOJIBIIAY)

CpoKu BBIMOTHEHUS pa3pabOTKy (roja Hayana — roja okoHvanus): 2008 — 2009.

Bo3moxHbIe MOTpeOuTenu, HaNTUMYue 3asBOK Ha MPOAYKIIMIO: SHEPTeTUYEeCKas U TPAHCIIOPTHAS
otpacib npombinuieHHOCTH; OAO «Yensi0oHeproy.

Kparkas conepskaresibHas XapakTepUCTUKA pa3paboTku: B oTinymre OT OTEYEeCTBEHHBIX U 3a-
pyOEXHBIX aHAJIOTOB, MPEUIOKEHHAsT TEXHOJOTHs MpelycMaTpUBaeT MPUHIMIIHAILHO HOBOE
pelieHre — NOJIy4YeHUE IEIbHBIX CTATbHBIX MOPIIHEBBIX KOJEI] METOJIOM IMPOKATKU — BOJIOYE-
HUE 3arOTOBKU 4epe3 MPOQMIbHBIE POJIMKH MPU MHOTOKpATHOU nedopmarmu. [pyrum cyte-
CTBEHHBIM OTJIMYHEM U MPEUMYLIECTBOM MPEIJIOKEHHON TEXHOJOTHH SIBISETCS 3aMeHa Xpo-
MHUPOBAaHUS Ha MpPOLECC Ta30BOM KapOOHHM3AIMHU, YTO IMO3BOJSET MOJYyYUTh 0OJee BBICOKYIO
TBEPJIOCTh TOBEPXHOCTHOTO CJIOS U3IEIIHA.

CreneHb TOTOBHOCTH (3aBEPIICHUS YKCIIEPUMEHTA, TPOBEACHUE UCIBITAHUS OMBITHOTO 00pas3-
113, BBIYCK OMbBITHOM CEPUU M T.I.): U3TOTOBJIEHA ONBITHAS MApTHsI, MPOBEACHBI CTEHIOBbIC
UCTIBITAHUS.

Pa3zpaboTtanbl pexuMbl TPEIBAPUTEIBHON M OKOHYATEIBHON TEPMHUYECKOW 00pabOTKM WH-
CTPYMEHTAJIbHBIX CTallel, MPUMEHsAEeMbIX JIJIs1 OpMOOOPa3yIOUINX POJIUKOB.

OxuaeMble pe3yabTaThl: cHUKeHUE Tpyno3arpaT Ha 30...50 % mo cpaBHEHHUIO C MU3TOTOBJIE-
HUEM KoJiell u3 uyryHa. [loBblllieHHEe M3HOCOCTOMKOCTH CTaJbHBIX MOPIIHEBBIX KOJIEI Ha
15...30 %.

OneHka OCHOBHBIX XapaKTEPUCTUK paboThl, OO0ECHEUYMBAIOUIMX KOHKYPEHTOCIIOCOOHOCTD.
Hay4Ho-TeXxHNYECKUI YPOBEHbB:

* 0 OTHONICHHWIO K JIVYIIUM OTEYECTBEHHBIM OOpa3liaM: B OTEUECTBEHHOW MPAKTUKE IPO-
MBIIIJIEHHOE MPOU3BOJICTBO CTAJIBHBIX MOPIIHEBBIX KOJEI[ OIPaHWYMBAIOCh H3TOTOBJICHHEM
COOpHBIX (IJTACTUHYATHIX) CTALHBIX KOJICIT,

*[I0 OTHOIICHHUIO K JY4YIIMM MHPOBBIM oOpasuam: 3a pyoexom — 3aBoabl ['etn (I'epmanus).
[Ipemmaraemasi TEXHOJIOTUS B OTJIMYHME OT 3apyOEKHOM, 0OeCTIeYMBACT MOITYYeHHUE MPO(UITH-
HBIX CTAJIbHBIX KOJIEI.

DKOJIOTUYHOCTh: HCIIOJIb30BHHE TEXHOJOTHH, UCKIIOYAIOMIEH omnepanuio «XpOMUPOBAHHE)
MO3BOJISIET YIYUYIIUThH HKOJIOTHUYECKYI0 OOCTAaHOBKY Ha MPOU3BOACTBE.

DKOHOMHUYECKHUE TOKa3aTeu (OIIeHOYHbIE):

— TpebyeMblii 00beM MHBECTUILINH, (MJTH. J011.): 1,5;

— NOTEHIUATbHBIN 00beM npoaax (MiH. 101.): 1,7.;

— cpok okynaemoctu (Jyier): 2,0.

O6usiacTh NpUMEeHEeHHs pa3paboTKy (YKa3aTh HAMMEHOBAHHME U JIBY3HAYHBIC KOJIbI MO3ULIAN
OKJII — o61iepoccuiickoro kinaccu@ukaTopa BUJI0B SKOHOMUYECKOM I€ATEIbHOCTH, IPOIYK-
1 U yeayr (OKOO4 — 93): 27 — npou3BOACTBO METAJUTYPIHYECKOE.

Hanuuune 6u3Hec-mIaHa 1Mo peaan3aluy pa3padoTKu (1a, HET): HeT.

(Mctounuk: razera «busnec-npemioxenus», Ne3. — 2008.).
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[Tpunoxenue 2

CocraB TexHonoruuyeckoro 3aganus (TJI3)

1. OcnoBanue ays pazpadorku TJI3.

2. CopTameHT NpOAYKIUH.

3. TpeboBaHus K HCXOJHBIM MaTepHUaIaM.

4. OO61as cxema TeXHOJIOIMYECKOro IIpolecca U pa3MelieHnst 000pyJ0BaHHUs.

5. CoOTBETCTBUE COBPEMEHHOMY OTEUECTBEHHOMY WU MHPOBOMY TEXHHUYECKOMY
YPOBHIO.

6. OmnucaHue TEXHOJIOTUYECKOTO MPOLIecca, BKII0Yast KOHTPOJIb KayecTBa MPOIyK-
UH.

7. TpeboBaHHs K TEXHOJIOTHUYECKOMY OOOPYAOBAHHUIO (OCHOBHOMY, TOTIOJHHUTEIb-

HOMY " BCHOMOF&TGJ’IBHOM}/).

8. PCKOMGH,Z[&HI/II/I M0 MEXaHU3allui U aBTOMAaTHU3allUH TCXHOJOTHYCCKOT'O IMPOLCC-

ca.

9. MeTtponoruyeckoe odecreueHue.

10. YcnoBust peMOHTOIIPUTOTHOCTH TEXHOJIOTHYECKOT0 000py10BaHUS.

11. TpeGoBanus mo 6€30MacHOCTH TPY/Ia.

12. Dkosornyeckasi Oll€EHKAa TEXHOJIOTHH.

13. PexoMeH1alMu MO UCIMOJIB30BAaHUIO OTXOJIOB M YTHJIM3AlMK BTOPUYHBIX SHEP-
rOpPECYpCOB.

14. PCKOMGH,Z[&HI/II/I I10 OpraHu3ativi HHCTPYMCHTAJIbHOI'O XO3SMCTBA.

3aKJIIOYCHHUE.

Cnucok UCTIOIb30BaHHBIX JIUTEPATYPHBIX UCTOUHUKOB.
[Ipunoxenus.

I1.1. 3amanne Ha pazpadbotky TJI3.

[1.2. OT4ETHI O MATEeHTHBIX UCCIETOBAHUSX.

I[1.3. 0630p TUTEPATYPHBIX U TATCHTHBIX UICTOYHUKOB.

[1.4. ITporokon HTC ot

[1.5. cnemmudukanys 060pyI0BaHUS K TEXHOJIOTHIECKOMY TIIAHY.

[1.6. TEXHOJOTMYECKUH TIJIaH, YepT.
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[Tpunoxenue 3
Tabmuna 1.

HOCHGI[OB&T@J'IBHOCTB W IIPUHIHAIL p33pa6OTKI/I TCXHOJIOTHYCCKOI'O I1JIaHa

IlocnenoBaTeILHOCTE ITAIIOB

ConeprkaHue ¥ MPUHLHUIIBI pa3pabOTKH

1. Pacyer u BBIOOpP OCHOBHOIO 00OpY-
JOBaHUA W COOp JaHHBIX O €r0 KOH-
burypamum, KOMIIO3UIIMOHHOMY COCTa-
By, rabapuraM U MOTPEOHOCTSM B SHEP-
TeTUYECKOM M WHXEHEPHOM obecrede-
HUU.

Ha BriOpanHOe 000py10BaHKE: HOBOE —
BBIYEPUUBAIOTCS 2abapumiu 060pyoo-
ganus B TUIaHE B MaciTabe TeXHOJO-
THYECKOro IUIaHa, HA CEPUIHOE — TMOJ-
OuparoTcsi 3TH TrabapuTKu U3 OaHKa
JTAHHBIX TI0 00OPYIOBAHHIO

2. OmpeneneHrie OCHOBHBIX OOBEMHO-
IJIAHUPOBOYHBIX PEIICHUNA IO TMPOU3-
BOJICTBEHHOMY 3/IaHUIO IIeXa.

3. Pa3paboTka KOMIIOHOBOYHOTO ILJIaHA
1exa.

4. PazpaboTtka rpaduyuecKoro IMmoCTpO-
CHUS OTPAXKICHUS IIeXa.

5. IlnmanupoBka 060pyaoBaHuUs 1ieXa:

5.1.  OcHoBHOE 000py10BaHUE

— OCYUIECTBIIIETCS C MOMOILIBIO MPEJI-
BapUTEJIbHO BbIYEPUYEHHBIX TabapUTOK
000pYIOBaHUS U C YYETOM MPEAYCMOT-
PEHHOI0 KOMIIOHOBOYHBIM ILJIAHOM 30-
HUPOBAHMUS.

— HaJU4#e TOTOBBIX TabapuUTOK 000pPY-
JIOBaHUS MO3BOJISIET METOIOM iepedopa
paccMOTpeTh HECKOJIBKO BapHaHTOB
IJIAHUPOBKU OOOPYNOBaHHUS W BHI-
OpaTh cCaMblii ONITUMAJTLHBIN.

5.2. Ilpouee obopynoBaHue, YCTPOM-
CTBa, NOMEIIEHUs, cKiaabl. [Ipoxoasl u
POE3/bI:

5.2.1. IlompeMHO-TpaHCIIOPTHOE  000-

pyJloBaHuE

YYuTBIBaETCS HAYWHAS C dTara 1o II. 2
U TpU BHIOOpPE KOHCTPYKIHN 3IaHUS
nexa.

Kpowme Toro, ciienyeT UMeTh B BUITY:

— 1eTIeco00Pa3HOCTh MPEUMYIIECTBEH-
HOIO  WCIIOJIb30BaHWS  HAIOJbHOM
TPAHCIOPTHON TEXHOJIOTUU (TPaHCIOP-
TEPOB, POJILI'AHIOB, MAaHHITYJIITOPOB,
MHEBMOTPAHCIIOPTA U T.11.) JJIs HYXK]T
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[Tponomkenne MpUIOKESHUS 3
[Tponomxenue Tad. 1.

ITocnemoBaTenbHOCTh ATAMOB

CopepxaHue ¥ NPUHIUIBI pa3paboTKU

TEXHOJIOTUIECKOTO TPOIIecca B COCTABE
MOTOYHBIX JIMHUH, OCTaBJISIS 32 KPaHO-
BBIM 00OpYJTOBAaHHWEM BCIIOMOTATENb-
HOE 00CITy>KUBAaHUE;

— HEOOXOIMMOCTh yCTPOWCTBA IJIA
KPaHOB TIOCAJOYHBIX IUJIOMAA0K JIJIst
KPAHOBIIMKOB M TIPU HUX PEMOHTHBIX
30H, 000PYAOBAHHBIX JIEKTPOTAISIMU C
MOHOPEIECaMU B MEX(PEPMEHHOM TPO-
CTpaHCTBE JUISI PEMOHTa KPaHOB, y4H-
ThIBasi, 4YTO MOTEPHU HA PEMOHT KPAHOB
coctaBisAoT 10 % 3¢ dextuBHOrO (HoH-
7a BPEMEHH WX pabOThl, a OCTaHOBKA
KpaHa Ha PEMOHT HE JIOJDKHA MeIaTh
BEJICHUIO TEXHOJIOTUYECKOTO MPOLIECCa;
— 0053aTeNIbHOCTh pa3MelIeHus KaOuH
KPaHOBIIMKOB C  MPOTHBOIIOJIOKHOU
CTOPOHBI OT ()pPOHTA TEIUIOBHIX TeUei
(kak BapWaHT IO CEpeluHEe MpoJieTa
KpaHa).

5.2.2. BcnomorarenbHoe — 00opynoBa-
Hue (MacTepcKkue MeXaHHKa, SHepreTH-

Ka, 71a00paToOpuu U T.J1.)

ObecrieunBaeTcsi pasMelieHHe B OIle-
paTUBHOM OJM30CTH K OOCTY>KMBAaEMO-
My OCHOBHOMY 00OpYZOBaHHIO (ydacT-
KaM) |, TI0 BO3MOXKHOCTH, B OTJCIIbHBIX
BCIIOMOTATENILHBIX MPOJICTAX.

5.2.3. O6cnyxuBarore yCTpoucTBa M
noMmernieHus (TpanchopMaTopHbIE TOJ-
CTaHIIMU, HACOCHBIC CTaHIHUU THIPO-
puBOJa U OOOPOTHOTO BOJOCHAOXKE-
HUS, BEHTKaAMEPbI, MaIl3aibl U T.1.)

[Ipu pa3paboTke TEXHOJIOTHUECKOTO
IUTaHA HEOOXOAMMO YYUTHIBATH I10O-
TPeOHOCTh Pa3pabOTYNKOB CIICIIHAITb-
HBIX Pa3lieJIOB MPOEKTA B MOMEIICHUIX
U WX paIMOHaIbHOM pPa3MEIICHUN.
Harmpumep:

— JUISl MaKCUMAaJIbHOTO CHWXCHHSI TIO-
TEeph MpEeAyCMaTpHUBATh pa3MEIICHHE

TpaHC(HOPMATOPHBIX  IMOACTAHIIUH  C
HauOOJIBIIMM TPUOIMIKEHUEM K DJICK-
TPOIOTPEOUTESAM;

— C 3TOM K€ UENbI0 HACOCHBIE THUAPO-
NpHUBOJA pa3MeliaTbh B MaKCHMAalIbHO
BO3MOXXHOM OJIM30CTH OT MOTpEOUTENS
paboueil >KHIKOCTH BBICOKOTO JIaBJie-
HUSl, COKpaliasi o0 MUHUMyMa
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[Tponomkenne MpUIOKESHUS 3
[Tponomxenue Tad. 1.

ITocnemoBaTenbHOCTh ATAMOB

CopepxaHue ¥ NPUHIUIBI pa3paboTKU

NPOTSKEHHOCTh TPYOOIIPOBOIOB BBICO-
KOTO JIaBJICHUS M HCIONB3Ysl ISl aBTO-
MATHYECKUX HACOCHBIX CTAHIUH TOA-
BaJbl U TPOJICTHI-BCTABKU CMEXKHBIE C
MpoJIeTaMU OCHOBHOT'O IIPOM3BOJICTBA;
— ans o0ecrieueHHsi HaJaeKHOTO M pa-
[IMOHAJIBHOTO Y4eTa U YINpaBJICHUS
pacxo oM SHEProHOCUTENIEH M BOIHBIX
pecypcoB MpeaycMaTpuBaTh €IUHbBIE C
BBICOKUM TEXHUYECKUM OCHAIICHUEM
y3J1bI BBOJIA SHEPTOHOCUTEIIEH B LIEX.

— sl palliOHATBHOTO HCIIOJIb30BAHUS
o0beMa 37aHUIl B MpoJieTaX-BCTaBKaXx,
BEHTOOOpyZOBaHHE  OO0IIEOOMEHHOMN
BEHTWISAIUN W OTOIUICHHUS pa3MenlaTh
Ha 2-X M 3-X 3Ta)kax 3TUX BCTABOK C
pa3zadell CBEKEro BO3/yXa uepe3 BO3-
OyXOBOIbI B MEXK(PEPMEHHOM TIpO-
CTPAHCTBE U T.1.

5.2.4. Cknansl

B moTtoke m ¢ ydeToMm oOpraHu3alUu
BXOJHOTO ¥ BBIXOAHOTO KOHTPOJI,
obecnieyeHuss (QpoHTAa TOTPY30UYHO-
pasrpy304HbIX paboT.

5.2.5. Cny»xeOHO-ObITOBBIC TTOMEIICHUS

OcHOBHasi 4acTh CIy>K€OHO-OBITOBBIX
MOMEMICHUI JTOJDKHA pa3MeniaThCsi B
CHeIUaTLHOM aIMUHUCTPATUBHO-
osiToBOM 3nmannu (AB3), momonoToku
13 KOTOPOTO JOJKHBI OBITH OPTraHU30-
BaHbl 10 YETKO O00O03HA4YEHHBIM O€3-
OMACHBIM MPOXOJaM, CBOOOJHBIM OT
IPOU3BOJICTBA.

Yacte caykeOHO-OBITOBBIX TOMEIIIE-
HUN (YHKIIMOHATBHO B 00s3aTEIILHOM
nopszike TpeOyeTcsi pa3Meliarh B Mpo-
U3BOJICTBEHHOM 3/1aHuu 1exa. K Hum
OTHOCSTCS:

KoHTOpKM MacTepoB W OT/AeNa TEXHU-

YECKOTr0 KOHTPOJS B YAOOHBIX JJIst
OCYIIECTBIIEHUS! (PYHKIMM yIpaBIeHUS
U KOHTPOJISI MECTax.
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[Tponomkenne MpUIOKESHUS 3
[Tponomxenue Tad. 1.

ITocnemoBaTenbHOCTh ATAMOB

CopepxaHue ¥ NPUHIUIBI pa3paboTKU

2. CaHy3en W KOMHAThl OTJbIXa Ha
KKy 30HY paamycoM 75 M oOmei
TJTOIIA/IN.

5.3. VYuer TpeOoBaHMM TIO TEXHUKE
0e30macHOCTH, OXpaHe TPyAa U MoxKap-
HOM 0€30IMacHOCTH

B Tom uucie:

— TpebOoBaHUA IO pa3MepaM IOMeIIle-
HUH, IPOXOJIOB U MIPOE3/I0B;

— TpebOoBaHuUsI 1O BUAAM OE30MTaCHOCTH.

6. CornacoBaHue peEHIEHUN TEXHOJO-
ITMYECKOro IJIaHa

Jlist obecniedeHus KauyeCTBEHHOCTU U
BBICOKOTO TEXHMUYECKOTO WM WHHOBAIIU-
OHHOTO YPOBHSI PEIICHUN TEXHOJIOTH-
YECKOTO IIaHa TPAKTHKA CTPOUTEITh-
HOTO TMPOEKTUPOBAHUS TPEINOJIAraeT
BBITIOJTHEHUE CHUCTEMBI COTJIaCOBaHUH, B
TOM YHCIIE:

— C aBTOpaMH TEXHUYECKUX U TEXHOJIO-
TMYECKUX WHHOBAILMA W PEIICHUH,
NPUMEHEHHBIX B MIPOEKTE;

— C BEYLIMMH CHEIUAIUCTaMH — OYy-
OYIIUMUA pa3pabOTYMKaMHU OCTaJbHBIX
(cnenuanbHbBIX ) pa3eaoB MPOCKTA;

— C HE3aBHUCUMBIMH 3KCIIEPTAMH;

— C YNOJHOMOYEHHBIMU TPE/ICTaBUTE-
JSIMM 3aKa3uuKa (MHBECTOPA);

— BBITIOJTHSIEMBIMH TIPEIBAPUTEITHLHO B
paboueM TOpsSIAKE W OKOHYATEIHHO B
MOpSIIKE  pemieHus:  O0OBEeIUHEHHOTO
HAYYHO-TEXHHUYECKOTO COBETA.

7. T'eHnpoeKTUpOBAHUE

JlanpHeWmee COBEPIICHCTBOBAHUE U
yIIyOJIeHME pEIICHUN TeXHOJIoruye-
CKOTO IUIaHa W pa3lielia TEXHOJOTHYe-
CKHE PELICHUS B IIEJIOM OCYIIECTBIIS-
IOTCSI B MPOLIECCE TeHNPOECKTUPOBAHUS,
KOTJa 3aJlaHisIMU Ha pa3paboTKy crie-
LUAJIBHBIX PA3/EOB MPOEKTa KOHKpE-
TU3UPYIOTCA BOIPOCHI:

— OTAEJIKA TOMEILCHUM;

— HOPMATHUBHOTO OOECIeYeHHs] OCBe-
IICHUS |

— oOecrnievueHns CPeICTBaMU CBSI3HU, aB-
TOMaTHYECKOTO MOXKapPOTYLIEHHUS,
AJIEKTPO- U MOJIHUE3AITUTHI;
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OkoHYaHUE NPUIOKEHUA 3
Oxkonuanue Taour. 1.

ITocnemoBaTeIbHOCTD TAIOB

CopepxaHue ¥ NPUHIUIBI pa3paboTKU

— MOUTBEBOr0, CaHUTAPHO-TUTHEHHUYE-
CKOTO PEXMMa U KIUMATHYECKUX YCIIO-
BUU U T.1.
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[Tpunoxenue 4
Tabmuma 2.

[TpumepHoe copepxkanue paszeiia « OCHOBHbIC TEXHOJIOTHICCKHIE PEIICHUSD B
cocraBse «000cHOBaHMe nHBecTUIMY OU

HaumeHnoBanue pasgena

Kpartkoe conepxanue mojapasjena

TexHonoru4yeckue PEIICHUA

Onucanne CcXeM BO3MOXKHBIX TEXHOJOTHYECKHX
MIPOIIECCOB MPOM3BOJICTBA; 0OOCHOBAHHUE IIEIIECO-
oOpa3HoCcTH TMPUOOPETEHHS CYIIECTBYIOMICH TeX-
HOJIOTUW WJIH €€ pa3padOTKH MyTeM IMPOBEACHUS
HAYYHO-HCCJIeI0BATEIbCKIX U OTIBITHO-
KOHCTPYKTOPCKUX padoT.

ObocHOBaHME U OMHCAHHME BBHIOPAHHOM TEXHOJIO-
MM OCHOBHOT'O IIPOM3BOJICTBA HA OCHOBE CpaBHe-
HUS BO3MOJKHBIX BapHUAaHTOB TEXHOJOTHYECKHX
MPOIIECCOB (CXEM) MO YPOBHIO MX IKOHOMHUYECKOM
7 PEeKTUBHOCTH, TEXHUUECKON 0€30MMacHOCTH, TO-
TpeOJIeHHsI pecypCcoB Ha €AMHMILY TPOU3BOIUMOM
NPOAYKIIMH, & TAaKXKE CTETIEHW BEPOATHOCTH BO3-
HUKHOBEHUSI aBapUIHBIX CHUTyallUd W PHUCKa IS
WHBECTOPOB, NIEPCOHANA U XKUTEIIeH palioHa.
[TpuHIMIIHATHHAS TEXHOJOTHYECKas CXeMa ¢ yKa-
3aHHEM MaTepUajbHBIX MTOTOKOB.

OCHOBHBIE TIOKAa3aTeNH, XapaKTEPU3YIOLIUE TEX-
HOJIOTUYECKUI mpoliecc (AaBleHue, TeMIeparypa,
CKOPOCTb PEAKIIUH U T.1.).

Pexxum paboThl npeAnpusiTUsi, CMEHHOCTb.

[Iopsinok U CTOMMOCTBH IPH-
00peTeHNs TEXHOIOT U

HcTouHMKN W TIOPSIIOK MPUOOPETEHUSI TEXHOJO-
ruu (MOKyIKa JIMLIEH3UH, NpsMasi 3aKyIlKa TeXHO-
JIOTUHU, CO3JIaHUE€ COBMECTHOTO MPEANPUATHS C
y4acTHEM €ro BIIAJENbla-MOCTABIIMKA TEXHOJO-
TUn).

OnpeneneHne WHBECTUIIMOHHBIX M3EPIKEK, CBS-
3aHHBIX C MPUOOPETEHUEM TEXHOJIOTUH.

Onucanue mnopsika OIUIaThl 3a TEXHOJOTHIO H
YCIIYTH, HaIPUMED:

- pa3oBble HMHBECTUIIMOHHBIE U3JIEPKKHU (Tay-
HIaJbHBIE TUIATEXKH );

-IIOCTOSIHHBIN MPOLEHT OT MpoJiaxK (BbIILJIaTa pos-
ATU B % OT €XEroJIHbIX MPoJax B TeueHue S...10
JIeT);

- (puKCHpOBaHHBIE €KErOJIHbIE BBIMUIATHI (B BUJE
3apaHee OrOBOPEHHOW CymMMbl B TedeHue 5...10
JIET) U T.1I.
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OkoHyaHue NpuIoKeHus 4
Okonuanue TabI. 2

HaunmeHoBaHue pas3aciia

Kpancoe COACPIKAHNC ITOApa3aciia

OCHOBHOE TEXHOJIOTUUECKOE
obopynoBaHue

[TpuHIIMTIMATHHBI TPEOOBAHNUS K OCHOBHOMY K OC-
HOBHOMY TE€XHOJIOTHYECKOMY 000pYI0BaHUIO.
XapaKTepUCTUKH arperaroB, yCTaHOBOK, CTAHKOB,
aBTOMATU3WPOBAHHBIX U MEXaHU3UPOBAHHBIX JIH-
HUW U T.J. C yKa3aHUEM MapoOK, MPOU3BOJAMUTEIb-
HOCTH, MOUIHOCTH, KO3(h(dHUIIMEeHTa HCIOIb30Ba-
HUS U Jp.

OcHOBaHUE MNPUHATOTO TEXHOJIOTHYECKOTO 000-
pyZnoBaHus (B TOM YUCJIE UMIIOPTHOIO) B YBSI3KE C
IPOTHO3UPYEMBIMU OOBEMaMHU BBIITYCKA MPOIYK-
nuu. [loTpeOHOEe KOIMYEeCTBO 3amacHbIX YacTed U
WHCTPYMEHTA.

W HBECTUIIMOHHBIE U TTPOU3-
BOJ/ICTBEHHbBIE U3JIEPIKKH,
CBA3aHHbIE C NPHUOOPETECHHU-
€M U JKCIUTyaTanuei ooopy-
JIOBaHUS

[ToreHuuanbHbIE TOCTABIIMKA O00OPYIOBaHUS, 3a-
MAacHBIX YacTed U MHCTPYMEHTA, YCIOBHS MPHUOO-
pEeTeHUs U MOPSAOK MOCTaBKU 00Opya0oBaHUs. 3a-
TpaThl Ha MpHOOpeTeHne o0OpyAOBaHUS U 3amac-
HbIE YaCTH.

O1eHka IpOU3BOJACTBEHHBIX 3aTpPaT, CBSA3aHHBIX C
00CIyKUBAaHUEM U PEMOHTOM TEXHOJIOIMYECKOIO
000pyI0BaHUs U TPAHCIIOPTHBIX CPEJCTB.

[Tpumeuanus k Tad. 2:

1. IlaymambHbIN IUIATEXK — €AMHOBPEMEHHOE BO3HAIPAXKICHUE 3a MPABOM I10JIb30BATh-

Ca MpCaAMETOM JIMICH3MOHHOI'O COIIAIOCHUA OO0 ITOJIYUYCHUSA 3KOHOMHUYCCKOIO 3(1)-

dekra (mpuOBLIM) OT ero ucmosib3oBaHus. [lo-cymecTBy — 3To QakTudeckas IeHa

JIMIICH3UH.

2. Posntu — JIMOCH3UOHHOC BO3HAI'PaXXICHUC B q)opMe MNEPpUOANICCKHUX OTYHUCJICHUM OT

IpUOBUIM CYMMBI ITPOJIaXK NPOAYKIIMH, IPOU3BEAECHHON I10 JINLEH3HH.
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[Ipunoxenue 5

[TpumepHoOe comepskanue pasaena « TeXHOTOTHIECKHE PEIIeHUs
B ctaguu TO0

1.Ucxonaple NTaHHBIE U MTOJOKEHUS

B ocHoOBY pa3paboTKu TEXHOJOTUYECKHUX PELICHUN MOJI0KEHbI CIEIYIOIINEe MaTepu-
aJibl U UCXOHBIE TAHHBIE:
1.1. 3amanue Ha MPOEKTUPOBAHUE OT «_» r.

1.2. YTBepKIeHHOE TEXHUYECKOE MPETI0KEHHE, pa3pabOTaHHOE .......

1.3. O6ocHOBaHME MHBECTUIIMH (JTIa€TCsl Ha3BaHUE), pa3paboTaHHOE (KOTda, KeM)

1.4. [TonmyueHnnbie Mo 0OOCHOBAHWIO UHBECTHUIIMM Pa3pelIuTeNbHbIe JOKYMEHTHI, MpH-
BeJECHHEBIE B 00IIEeN MOSICHUTEILHOU 3anucke B TOO

1.5. TexHnomorudeckoe 3aJaHNe Ha MPOSKTUPOBAHUE OOOPYAOBAHUS .........

1.6. Hopmbl TEXHOJIOTMYECKOTO MPOEKTUPOBaHUS (YKa3bIBAIOT KaKUE)

1.7. [elicTByrome HOpPMBI, MpaBujia, MHCTPYKIUU M CTAaHAAPTHI, B TOM YHUCIE IO
B3PBIBO-T10Kap00€3011aCHOCTH

1.8. OcHoBHBIE MOJ0KEeHUS Ha pa3padboTky TOO ot «  »

2. [Ipon3BOACTBEHHAS IpOrpaMMa BBIITYCKa

Tabnuma 3

[Ipumep
HaumenoBanne u3- | [OCT, TY XapaKTepUCTHUKA ['onoBOI BBITYCK
JETUN IPOTPaMMBI 1763 (SN 1583 (mapka | T, (T) TBIC.

CTaJIM U T.I.) pyo.
| N R R T T
N EE e F T T
Beero 0.

3. Coeumanu3auys U KOOIIEpaIus

Haetcst nndopmanus o crnenuain3anuid 00bEKTa Ha BBIMYCK ONpeaeiIeHHOro Tabdmi. 3
BUJa IPOAYKIMH U O HaJM4UU (OTCYTCTBHH) MOTPEOHOCTH BO BHEIIHEH (MM BHYTpPEH-
Hel) KooIepaluu, COOTBETCTBEHHO, C MPEANPUATHSIMHU WIN LI€XaMU B 4acTH MPOU3BOJI-
CTBEHHOTO U XO3HCTBEHHOTO KOOTIEPUPOBAHHSL.
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IIponomxenne npuitoxeHus 5

4, XapaKTepUCTUKA IPOU3BOICTBA

B cooTBeTcTBUUM C MpOrpaMMoi M KOJTUYECTBOM THIIOPA3MEPOB B 00BEME T'OJJOBOTO
BBIITyCKA — THI MPOU3BOJICTBA, COTJIACHO ........ , SBIACTCSA ........ (KpymHOCEpUITHBIM
WM CEPUUHBIM, T MEITKOCEPUIHBIM MITM CMEIIAHHBIM — OT KPYITHOCEPHUIHOTO T10 Ta
KHM-TO M3JCIHSAM J0 MEJIKOCEPUMHOTO MO TAKUM-TO W3CTUSM WM MAJIOTOHHAKHBIM
3aKazam).

5. OCHOBHBIC MOJIOKEHUSI T10 opraHm3anuvy MpomM3BOJACTBA U YIIPABJICHUA

B cooTBercTBUM € MPUHATON TEXHOJOTHMEH B OCHOBY OpraHMU3allMU MPOU3BOJCTBA
(mpennpusiTus, 11€Xa, y4acTKa) MOJ0KEH MPUHILIMI U3TOTOBJICHUS U3JIENIUNA TPOTPaAMMBbI
(IpeaMeTHO-3aMKHYThIN, TEXHOJIOTUYECKUIN WU KaKOU-TO IPYTOM).

HcxonHoe chipbe (Ha3BaHME, BUABI, TApaMETPhI) MOCTYMAET HA Npeanpusarue (Lex,
y4acTOK) U3 (OTKyJia) C TOMOIIBIO (BU TPAHCIOPTA).

3anac xpaHeHHs (Ha3BaHHME ChHIPbsl) HA MPEANpUsITUU (YYacTKe) BBUAY XapakTepa
MPOU3BOJICTBA (KAKOT0) MPUHSAT (KOJUYECTBO) AHEH, B KOJIUUECTBE . ... T.

['otoBas npoaykius (Ha3BaHUE) B XOJ/i€ TEXMpOIEcca 3aTapuBaercs (BUJ Taphbl) I.-1.

. T.

3anac xpaHeHusi TOTOBOM NPOAYKIMU Ha NPEANPUATUH (YUACTKE) O ..... CYyTOK.

Jlanee rotoBas NpoOAYKIUsl C MOMOIIbIO (BUJIBI TOABEMHO-TPAHCIIOPTHOTO 000PY10-
BaHMUs) OTIPABIISETCS Ha 00111€3aBOACKOM CKJIaJl, MOTPEOUTENSIM BarOHAMMU K.JI. UJTU aB-
TOTPAHCTIOPTOM.

PeMoHTHOE, MHCTPYMEHTAIBHOE M SHEPTreTUYECKOe OOCIYKMBAHHE U OOECIeUeHHE

OCYIICCTBIIACTCA COOTBCTCTBCHHO .......

6. PexxuM padoTsl 1 hOHI BDEMEHU

Taomuna 4
ITpumep
HaumenoBanue nonpasne- | KomnuectBo pabounx | D¢ dhexTuBHBIN GOHA BpeMEHU
JICHUH CMEH B CYTKH paboThl, 4
000pyI0oBaHUS pabounx

l.Yyactok  Ttepmuye-
CKOM 00paboTKu 1IIe-

CTEpEH
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IIponomxenne npuitoxeHus 5

7. TeXHOJIOTUsl IPOM3BOACTBA, MEXaHM3AIMs M aBTOMATHU3aLIUs

B ocnoBy TexHonmornueckux pemeruii TOO nonoxkeHsl (TEXHUYECKOE MPEATI0KEHUE
U TEXHOJIOTMYECKOE 3aJIaHME)COTIIACHO KOTOphIM B HactosiuieM TOO mpeaycMOTpeHo,
HarpuMmep:

1) IlpumeHeHre HOBOW OPUTMHAIBHON TEXHOJIOIMH U3TOTOBJIECHUS ... ...

2) TlpoexTupoBaHue, U3TOTOBIEHUE U YCTAHOBKA JJIsl pealu3alii MPUHITON TexX-
HOJIOTMH CHEUAIBHOTO KOMILIEKCa 000PYJOBaHMs 10 IPOU3BOJCTBY. .. ... , COCTaB KO-
TOPOTO NPUBEJIEH B IpUIL. 2

3) U T.]I.

4) OnucaHue NPUHATON CXEMbl TEXHOJIOTHYECKOIO MIPOLEcca MPUBEIEHO HUXKE.

3.1. Onucanue MapIIpyTHOU CXEMBI TEXHOJIOIMYECKOTO MPOLECCa.

3.2. OcoOeHHOCTH TEXHOJIOTUYECKOTO MpoIiecca.

IlepeuncisaroTcs BCE TPUMEHEHHBIE HOBIIECTBA U TOCTUTAEMbIE 3a CYET HUX IIpe-
MMYLIECTBA Mepe]l U3BECTHOM NEUCTBYIOLIEH TEXHOJIOTMEN B IUIAHE CHUKEHUS Pacxo-
Ja pecypcoB (MaTepuaibHbIX, YHEPTE€TUYECKHUX, TPYIOBbIX), MOBBIICHUS KauecTBa U
CpOKa CIIyKOblI U3A€JINH, 3KOJIOTUH U T.A.

3.3. MexaHu3anusa 1 aBTOMaTHU3aIusg

HpI/IBO,Z[SITC}I OCYIICCTBIACMBIC MCPOIIPUATHA H JOCTUIaCMBIC YIYUIICHUS.

8. Oprauusanus KOHTPOJIS Ka4eCTBA MPOJVKIINHU

VYka3bpIBaeTcs Kak, keM, Kakumu cpeactsaMu U 1o kakuM 'OCT wnu TY ocyniecTs-
JII€TCSI KOHTPOJIb KA4eCTBA NMPOAYKLIUH: BXOJHOM — CBHIPbsl, B IPOLIECCE U B KOHIIE U3I0-
TOBJEHUS. J[aHHBIE IO METPOJIOTMYECKOMY OOECTIEUEHHUIO.

9. CTaHKOEMKOCTh U TPYA0EMKOCTH

CTaHKOEMKOCTh H TPYAOCMKOCTDb FOHOBOﬁ ImporpaMmabl OIIPCACIICHBI PACUCTOM.
I[aHHLIG 10 CTAHKOCMKOCTH U TPYAOEMKOCTHU IMPHUBCACHELI B TalII. 5

Tabmuma 5
ITpumep
I'omo- CTaHKOEMKOCTb, CTAHOK.Y TpymoeMKOCTb, YeILU

Haumeno- BOM

BAHMHC H3- BEI- | T0710BO- | | o0 I teic. | TomoBo- | | o IIIJI;I.C'
ACJIMH TIPO- | IYCK, I'0 BbI- mycKa HIT. U3~ T'O BbI- IyCKa nsue-

rpaMmel | T/mim. | TYCKa aeaun | Iycka i

IIIT.

86



IIponomxenne npuitoxeHus 5

10. OGopynoBauue

KonmuecTBO OCHOBHOTO 000pYZ0BaHHS ONpeAesieHo pacueToM. [lepedeHh 0CHOBHO-
ro 000pyI0BaHMsI IPUBE/ICH B Ta0JI. 6.

Tabauma 6

[Tpumep

HaumeHnoBanue 0CHOBHO- Pazpabotunku 060- | M3rotoButenu 06o-
KonunuecTBo
ro 000pyaOBaHUS pyAOBaHUS pyAOBaHUS

Bcero o6opynoBanmusi:
JIuHui, en.
000pyI0BaHus, IT.

11. CocraB paboTaronmx

[ToTpeOHEBII cocTaB paboTaOMUX MPOSKTUPYEeMOro (NMPEeANpUATHS, 11eXa, y9acTKa)
MpUBEJICH B Ta0JI. 7.

Tabmuma 7
[Ipumep
KosnuecTBo paboTaronux, 4el.
HaunmenoBanue karTero- © | B TOM HHUCJIE
puit paboTaronmx § IT cme- | III cme- Obocrosarme
@ | I cmena Ha a

1. PaGouue OTIPE/ICJICHO PACueToM ... %
1.1. OcHoBHBIE ot 1.1 mo OHTII...

1.2. Bcnomorarenb-
HBIC
Htoro pabounx —

2. UTP (unxeHepHO- .... % ot obOmero komauye-
TeXHUYeckue paboT- cTBa padounx mo OHTII...
HUKH)

3. CKII (caeTHO- .... % ot obmero kommde-
KOHTOPCKMH  IIEPCO- — — ctBa pabouux mo OHTII...
Ha)

4. MOIT  (mmammmiz .... % ot oOmero Koiude-
00CITy>)KUBAIOITU I ctBa paboumnx mo OHTII...
nepconan) u IICO

(mo>xkapHO-

CTOpO’KEeBasi OXpaHa)

5. Ilepconan OTK ....% ot o0I1ero KoJjuye-
(oTmen TeXHUYECKOTo cTBa padounx nmo OHTII...
KOHTPOJIs1)
Bcero —
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12. PasMmenienue v miomaaun

[TpoekTupyemslii (11eX, y4acTOK) pa3MeniaeTcs Ha (BHOBb CTPOSIIIUXCS WM, HAMPH-
Mep, BRICBOOOKTAIONIMXCS B CBSA3U C NEPenpoUINpPOBAHUEM) TUIOMIAMSX. .. ... , UIMEI0-
X HOPMaJIbHBIC YCIIOBUS PA0OTHI IO OCBEIIEHHOCTH U KJIMMATy Paboveil 30HHbI.

31aHue COOTBETCTBYET XapakTepy Hameuaemoro npousBojacTBa. OOmiasi miomaib

(uexa, yuactka) ....M>. Pa3Melnenue (Lexa, yuacTka) IPeACTABIECHO Ha IIAHE 1IEXa.

13. Texnuka 6630HaCHOCTI/I, OXpaHa Tpyaa U IPOTHUBOIIOKAPHBIC MCPOIIPUATHUA

B miane texHuku 0€30MacHOCTU U OXpaHbl Tpyaa Hacrosumm TOO npexycmotpe-
HO: HarpuMmep,
1) MakcuMmainbHasi MEXaHU3ALMS U aBTOMAaTU3aIUsl TPOU3BOJICTBA (11€Xa, Y4acTKa)

C MPUMEHEHHEM OOJIBIION TaMMbl NEPEJATOYHBIX YCTPOMCTB U MEXaHU3MOB (TpaHC-
MOPTEPOB, POJILTAHTOB, cOpachiBaTeNei, MEXaHU3UPOBAHHBIX CTEJUIAaXel, KOHBele-
POB, a TaKX€ YHHUBEPCAIbHBIX MOABEMHO-TPAHCIIOPTHBIX CPEJACTB — MOCTOBBIX, MO/I-
BECHBIX U KOHCOJBHBIX KPAHOB, MEPEIATOUYHBIX TEJEKEK) MOJIHOCTHI0O MEXaHUZUPYIO-
IIMX [TPOU3BOACTBEHHBIN MPOIIECC;

2) OOecrieueHre, Ha OCHOBE JKOJOTUYECKH YUCTOM TeXHOJoruu 3h(HEeKTUBHOM
001Ie00MEHHON BEHTUJISIIUH, BO3AyXa U KJIMMaTa pabodell 30HbI, BHICOKOTO KauecTBa
B cooTBeTcTBHU ¢ 'OCT 12.1.005-86;

3) Co3naHue, Ha OCHOBE MPUMEHEHUSI MaJIOIIYMHOTO 000PY0BaHUsI, a TAKXkKe BbI-
HOCa B LIYMOU3OJIMPYIOIIKE TMMOMEIICHHUs IIYMHOTO 00OpynOBaHUsl (HACOCOB, BEHTU-
JSATOPOB), KOM(POPTHBIX YCIOBUM MO (pakTOopaM IrymMa U BUOpaLUK MpU OOIIEM YPOBHE
mryma B ipegenax 60 nb(A);

4) Opranuzaiusi 6e30MacHbBIX yCIOBUM TpyJa 3a cueT 3P(HEeKTUBHON CUCTEMBI 3a-
[IUTHOTO 3a3€MJICHUS M 3aHYJCHHS, BHITOPAKUBAHMS 3AIIUTHBIMH KOXyXaMH OIlac-
HBIX MECT, a Tak)Ke 00eCleyeHHs] PaCCTaHOBKU 00OPYIOBaHMS M OpraHU3aIH IIPOXO0-
JI0B B COOTBETCTBUU C HOPMaMH MPOCKTUPOBAHUS U OXPaHBI TPya.

B nnane meponpusiTHii mo moxapHoi 6€30MacHOCTH MPELyCMOTPEHO:
1) IIpumeHeHHE B TEXHOJIOTMUYECKOM MPOIECCE HErOPIOYMX MaTEPUaoB;

2) Pa3menieHnue nNpou3BOJACTBA, OTHOCSIIETOCs K KaTeropuu «I», B COOTBETCTBUU
co CHulI 31-03-2001, B 3manuu Il cTeneHn OrHeCTORKOCTH U ¢ TPEOYIOIMUMCS KOJIHYe-
CTBOM 3BaKyallMOHHBIX BBIXOJIOB;

3) OcHalieHre HacOCHOM THAPONPHUBOJA CUCTEMONl aBTOMATHYECKOIO YIJIEKHC-
JIOTHOTO TIOKapOTYIIEHNUS,
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O6opynoBanue (ydactka, 1exa) TpeOYIOIMMCS KOJIUYECTBOM NEPBUYHBIX CPEJCTB

MMOXKapOTYLICHUA U OXpaHHO-HO}I(apHOﬁ CUTHAJIA3alue.

14. Oprasuzanys v YCJIOBHUS TPVIa

Hanpumep:

14.1. PazgeneHue u Koomnepaunus Tpyaa

[Tpou3BOACTBO MPOAYKIIMH 33JaHHOW MPOrpaMMBbl pEeUIeHO B cocTaBe (11€xa, ydacT-
Ka) 10 MPOU3BOACTBY (HaMMEHOBaHUE U3Jeus). YNCIEeHHOCTh padoTaloUmMX MpUBe/e-
Ha B Ta0xa. 11.1. IIpon3BOACTBEHHOE U XO35UCTBEHHOE KOOIIEPUPOBAHUE — CM. COOTBET-

CTBYIOIIUA pa3ie.

14.2. Opranuzaius paboyux MecT

14.3.  OOcayxuBaHuE paboOYuX MECT
@OyHKIMOHANBHBIN COCTaB CUCTEMBbI OOCTYKHBaHUS pabounx MecT (Iiexa, yJyacTKa)
— TaluI. 8.
Tabnuma 8
ITpumep
Oyakuusg oocayxu- | O0bekT 00- | Mcnomnurenu ¢pyukiuit oocny- | IlepuoanuHocTh
BaHUs CIIY’)KMBAHUS JKUBAHUA O6CJ'IY)KI/IBaHI/I$I
1. O0ecrieuenue Vyactok 1o | Otnennr  cHaOXeHUs OAOQO, | ExxecyTouHo
y4acTKa UCXOIHBIM HN3TO0TOBJIC- CTapHH/Iﬁ MacTep ydacTKa,
CBIPbEM HUIO ...... pacripeienuTenas padoT
2. OGecmieueHue Tot xe Crapmmmii  mactep ywactka, | ExxecyTouHo
y4acTKa BBIBO30OM pacnpenenurenb paboT, oTAen
rOTOBOH  MpPOJIYK- MapKEeTHHTa U cObITa
100705
3. TexHoJsornue- Tot xe 3aM. HauvajgpbHUKa Tpou3Boj- | [lo rpaduky wim
CKas IOJArOTOBKA CTBa, MacCTECpP-TEXHOJIOT, | 10 3aAaHHUIO
NPOM3BOJICTBA HaJa 9K 000pyA0BaHUS
4. MexpemontHoe | Tor xe CayxObl TIaBHOrO MexaHuka, | I[lo rpaduky

00CITyKMBaHHE IJIaBHOTO 3HepreTtuka, Aexyp- | [IIIP u no BwI30-
HBI IIEpCOHAJ, PEMOHTHO- | BY
MEXAHUYECKUA W HUHCTPYMEH-
TaJIbHBIN [IEXU
14.4. YcnoBus Tpyaa

CaHUTapHO-TUTHEHUYECKAs XapaKTepUCTHKA MMOMEIeHH (11eXa, y4acTKa):
— temneparypa — 20...25°C
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— OTHOCHUTEJIbHAS BJIAXKHOCTH He 0oJiee 60 %

— xareropus pa6or I1°
— ypOBEHb IIyMa JI0 ... AB(A)

IIponomxenne npuitoxeHus 5

14.5. YwnciieHHOCTh U IPO(EeCCHOHATBLHBIN COCTAaB OCHOBHBIX Pab0vInX
Tabnuia 9
[Ipumep
Haumenosa- Tpynoemkocts ro- | HanmeHoBa-
HUE MOIpa3/e- Bupr padot JIOBOM TIPOTrpaMMBbl, | HHe Tpodec- Komuuecrso pa-
JICHHUI Yyell. 4 cuii Ootmx, Hex.

Yuacrtok MIPOU3BOJCTBO Tepmucter | .......
TepMooOpa- | (IPOIyKIIHS),
OOTKM  1Ie- | HajaaKa  00opy-
CTEpEH JIOBaHUSA

14.6. YncneHHbI 1 TPOPECCUOHAITBHBINA COCTaB BCIIOMOTATEIBHBIX Pab0UYnX

Tabmuma 10
[Ipumep
Haumeno-
BaHUSI Bt pabor HaI/IMeHOBaI—\I’I/Ie Kosnuuectso pa-
nojpasie- npodeccuii 004mx, Jer.
JIeHHS
VYuacrok | Obecneuenue (uexa, ywacrtka) | Pacnpenenurens | .........
(ex) HUCXOJHBIM ChIpbeM cO (Ckiana | pabot
Ha3BaHHWE | METa/Ula) W OTIpaBKa TOTOBOM | TpaHCIOpTHBIE |  .........
OPOAYKUMHU Ha (CKIIam) paboune
KpanoBomxkn | .........
OOGecrieueHue u JoctaBka TexHo- | Ciecapb- | .........
JIOTUYECKOM OCHACTKU W3 HH- | MHCTPYMEHTaJb-
CTPYMEHTAJILHOTO 1I€Xa U €€ Te- | UK

KYIIIMA PEMOHT

PemonTHOE 00OCTy>KHBaHUE

Cnecapp 1o 000-
PYJOBaHUIO

Dnekrpociecapb

TpaHCIIOpTHBIE YCIYTH

Kpanosmukn,
CTpONAJIH

Bcero
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IIponomxenne npuitoxeHus 5

14.7. UucneHHOCTH amrmapara yrnpaBleHuUs

Taomuma 11
[Tpumep
HanmenoBanue nepconana ynpasieHuUs Yucnen- B ToMm uncne
HOCTb, Y€ll. UTP CKII MOII

1. AIMHHHCTPAaTUBHO-YIIPABICHYECKUN
nepcoHaln (1exa, y4yacTka):
1. Hau. nexa (ct. mactep | e

1.2.Mactep-TexHoJI0r — —

1.3. Ct. 6yxranrep e —

1.4.Mnaammii 06CTy>KUBaIOIIUNA MTEPCOHAT
(MOII) u mnoxapHO-CTOpOKEBasi OXpaHa — —

(ITCO)
Bcero ... S R R

15. TomIMBHO-YHEPTETUYECKUI M MAaTEPUAILHBINA OaJIaHC

15.1. TomnmuBHO-’PHEpreTUYECKUA OamaHc

Tabmuma 12
[Ipumep
Vera- OOmue pacxo-
Hanmeno- bl
HOBJICH-
BaHUE I10- : = Bua BTopruHBIX
Has < < 0 MeToa UCIIOIB30BaHUSA
TpeOiise- R 5 E SHEPIropecypcoB
MOIII- e B BOP
MBIX pe- za o = (BOP)
CypCOB HOCTE, Qo s g
KBT 53 =N
1. Duek- - — Temno Y4unTeIBaeTCd B TEILIO-
TpO3Hep- BOM OajlaHCe OTOILICHUS
rus
2. Ilpu- i .e... | Tenmo ot Harperoro | YUnuTelBaeTcss B TEILUIO-
POMHBEIIA MeTaJlla, TEIUIO H3- | BOM OalaHCE OTOILICHUS
ras JTyYEHUS reuei,
Tero  orxomsamux | Mcrons3yeTcs B KOTJIe-
IILIMOBBIX Ta30B SKOHOMaii3epe sl Mo-
JorpeBa o0paTHOM ceTe-
BOU ropsiueu BOJIbI
OTOIUICHHUSA
3. CoxaTbIi — | - -
BO3YyX
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[IponoikeHne MpUITOKEHUS S

ITponomxkenue Tadm. 12

Vera- OOmue pacxo-
Hanmeno- bl
HOBJICH-
BaHMeE 10~ . = Bu BropruHbIX
Has < < 0 MeToa UCIIOIB30BaHUSA
Tpebisie- g s 5 & SHEPropecypcoB
MOIII- e R BOP
MBIX pe- za o = (BOP)
CypCOB HOCTE, QS s g
yP KBT 53 =
4. Bona — Yci1oBHO yucras | Ucnone3yercss B CHUCTe-
060poT- BOJIa Me 00OpOTHOTO BOJIO-
Has  (um- CHaOKEeHUS
CTBIN
IIAKIT)
S. I[Ipons- - — — — OTCyTCTBYIOT
BO/I-
CTBEHHBIEC
CTOKH
15.2. MarepuanbHblii 6anaHc
Taomuma 13
ITpumep
basanc ucoapb30BaHus
1
B 6e3B03- 2
- R
CE;( B Hg ;ﬁyK B orxomax | BpaTHBIX MO- ==
Haumenosa- | = TEPSX o3
e Mareona- | = £ | Merox ucrnons3o-
HOBP ©| HauMe- | T | HauMe- T | HAaUMe- T| E 3 BaHMS OTXOI0B
8| HOBa- / | HoBaHHE |/ | HOBaHHE |/ _g 5
M| Hue r r r| g&
0 0 0| X
pi | A pi |
1. OcHoOB- Me- OT1x0oab!
Hcnonb3yercs B
HbIE MaTepu- TaJJIo- MeTaa
METAJUIOLIUXTE
anbl po- VYrap
CTaJICTUIABUHOTO
1.1. Copro- JTYKLHS (okamnu- Hexa
BOM IIPOKAT Ha)
2. Bciomo- OTpabo- Cnavya Ha pereHe-
raTejibHbIC TaHHOE pammto B OAO
MaTepHuabl MacJio «Hedrenpoaykr»
2.1.TCM
(uHOYCTpHU-
aJbHOE Mac-
J10)
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[IponoikeHne MpUITOKEHUS S
ITponomxkenue Tadm. 13
banaHc ucnosib30BaHus
B 6e3B03- &
B mponyxk- =
= - B orxomax BpaTHBIX I0- | _ &
=
Haumenosa- \: TepAX Q § =| MeTroxa ucnoiab3o-
HHME MaTepua- | 5| HauMe- | T | HauMe- T | HaUMe- T F3Q \8 BaHMS OTXOJIOB
0B | HoBa- |/ | HOBamme |/ | HOBaHHe |/ gé ®|  HauMEHOBaHHE
M| Hue r r r|g 2
o] 0 0| X
pi| A pi|
2.2. 3amya- OTx05I Hcnons3yercs B
CTU U TeX- McETallia MCTAJJIOIINXTEC
HOIIOT e~ CTaJIeIIaBUIIbHO-
ro mnexa
CcKas
OCHACTKa
Bceero — — — —

16. JanHbIe 00 PKOJIOTHYHOCTH TEXHOJIOTHYECKUX PELICHUI

16.1. Pa3mep canutapHo-3aiuTHOM 30HHI (C33).

[To CanlluH 2.2.1/2.1.1.1031-01 mns manHoTO (1I€Xa, Y4acTKa) ¢ 0OBEMOM MPOU3-
BOJICTBA ...... TBIC.T ...... npoaykiuu pasmep C33 cocTaBiseT ...... M.

@aktuueckass C33 COCTaBISIET .... M, YTO MO3BOJIAET OCYIIECTBUTH Pa3MEILCHUE
MIPOU3BOJICTBA TIPU 3aTPOSKTHPOBAHHOM MECTOTIOJIOKCHHH.

16.2. MepomnpusiTusi M0 OXpaHe BO3AyIIHOTO OacceitHa. Jlyis oOecrieueHus: MakcH-

MajJbHO BO3MOYKHOHM 3KOJOTHYECKON YUCTOTHI MPOU3BOJCTBA TEXHOJIOTHYCCKUMHU pe-
MICHUSAMH TIPEIYCMOTPEHO: CJICAYyET MEPEUCHb MEPONPUITHHA IO OXpaHE BO3AYLTHOTO
OacceiiHa.

16.3. Mepomnpustus 1o OXpaHe MPUPOJHBIX BOJ0EMOB. JIJIsi 3aIlIMTHI MPUPOTHBIX
BOJIOEMOB OT 3arpsi3HEHUS MPEAYCMOTPEHO: CIEAYeT MePeYeHb MPETyCMOTPEHHBIX Me-
POTIPUATHIA, HATIPUMEP, MPONU3BOJICTBEHHBIE CTOKH — OTCYTCTBYIOT.

MeponpusaTus 1Mo PeKyJIbTUBAIIUN U OXPaHEe 3eMeb (aHAJIOTHYHO).

IIponomxenne npuoxeHus 5
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17. OCHOBHBIE TEXHUKO-DKOHOMHUYECKHE MTOKA3aTSIIN

Taomuma 14
[Tpumep

3HaueHUS

ITo oTueTHBIM

JIaHHBIM aHa-

nora (HauMme-
HOBAHHUE)

[To nanHOMY
TO0 (nanme-
HOBaHUE)

HanmMeHoBaHuMEe JaHHBIX U ITOKa3aTeIeHu

A. OCHOBHBIC JJaHHBIE
1. TOTOBO# 0OBEM BBITTyCKa MPOIYKITUH, T/THIC.pYO.
B ToMm uucie:

1.1. ...

1.2, ...

2.06mas rromanak (1exa, y4acTKa) ThIC.M>/ThIC.pyO.

3.IloTpebHOCTH B 000pyA0BaHUHU, T/ THIC.pPYO.

4.Y craHoBleHHass MOIITHOCTh, KBT

5.Ilotpebnsiemast MOIIIHOCTh, KBT

6.HoBbie KanuTaIbHBIC BIOKEHHS, THIC.pPYO.

B ToMm uucie:
6.1. O6opynoBaHue

6.2. CTpouTenbHO-MOHTaXHbIE PAOOTHI

6.3. 3arparsl Ha H/[C

7. CebecTonMOCTh TOJIOBOTO BHIMTYCKA, THIC.pYO.

B TtoMm uucie:
7.1. 3aTpaThl Ha OCHOBHBIE MAaTEPUAJIbI

7.2. To ke, HAa BCIOMOTaTelIbHbIE MaTepUajbl U TOII-
JIMBHO-?HEPreTUYECKUE PECYPCHI

7.3. 3aTpathl Ha TPYAOBBIE PECYPCHI

7.4. Amoptuzanusi:
7.4.1. 3naHus

7.4.2. O6opynoBaHusi

7.5. IIpoumne 1 HaKIaIHBIE PACXObI

8. IIpuObuib, THIC.pYO.

B ToM uncne:
8.1. Hucras npuObLIb

9. IlpousBojacTBeHHbIE (DOHBI, THIC.PYO.
B ToMm uucie:

[IponoikeHne MpUITOKEHUS S
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Oxkonuanue Ta0i. 14

3HayeHUs

[To otueTHBIM

JTAaHHBIM aHa-

jora (HauMe-
HOBAHHE)

Ilo nanHOMY
TOO (nanme-
HOBAHHE)

HanmenoBaHue naHHBIX M OKa3aTelIed

9.1. OcHOBHBIE POU3BOACTBEHHBIE (POHIBI

9.2. O6opoTHBIE CpeACTBA

b. Ilokazarenu
1. T'ofgoBO#M BBIMYCK MPOAYKITUHU,T/THIC.pYO.
1.1. Ha onnoro paboTatoiiero

1.2. Ha 1 m? o0Omieit miomaau

1.3. Ha 1 tbIC.py0. ocHOBHBIX (OoHIOB ((HOHIOOTAA-
4a)

2. KanBnoxenus (ocHoBHbIE (OH/BI) HA 1 THIC.pYyO.
POAYKIIUH, THIC.PYO.

3. Ilpu6sLis Ha 1 THIC.pyO. NPOAYKLINHU, THIC.pYO.

4. YpoBeHb PEHTAOCIHHOCTH NPOW3BOJACTBA (TIPH-
OBbLIIb K TPOU3BOACTBEHHBIM oHAaM), %o

B ToM uncne:
4.1. K ocHOBHBIM (poHIAAM

5. YpoBeHb peHTa0EIbHOCTH NPOAYKIMU (TTPUOBLIH
K cebecTonmMocTH), %o

6. IIponomKUTENBHOCT CTPOUTENBCTBA, JIET

7. KoaddunneHTsl CMEHHOCTH:
7.1. ObopynoBaHus

7.2. Pabouux

8. CpOK OKynaeMOCTH KallUTaJbHbIX BJIOKEHUU 3a
CYET YUCTOM MPUOBLIH, JIET

9.

[Tpumeuanus k Tabm. 14:
1. I'pada 3 3anonnsercs aHaIOTUYHO Tpade 2, HO MO OTYETHHIM JaHHBIM.

IlokazaTenu u OCHOBHBIE JAaHHBIC B ICHEKHOM BBIPAKCHUN COCTABJIAKOTCA COBMCCTHO C
OKOHOMUCTAMU-TIPOCKTAHTAMMU.

OkoHYaHuE TPUIIOKEHUS 5
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18. BeIBOJIBI ¥ IPEJUIOKEHUS

[Tpumep.

1. AHanu3 JOCTUraeMbIX TEXHUKO-d)KOHOMHYECKUX TOKa3zarelned MOATBEPKIAET
TEXHUYECKYI0, PKOHOMHYECKYI0 U 3KOJOTHYECKYIO II€JIeCO00Pa3HOCTh peatn3aliu
npemyaraeMeix pemenuid TOO.

2. Ilpeanaraemasi TEXHHUKA U TEXHOJIOTHsI 00ECIIEYMBAIOT BHICOKHI YPOBEHb PEHTa-
0eJIbHOCTH MPOU3BOCTBA (....%), MPOTUB CYHIECTBYIOMIETO (....%) MO NaHHBIM .......

Ha ocHoBanun nsnoxxeHHoro paspadoruuku TDO (maercst Ha3BaHue GUPMBI) peKo-
MeHayroT Hactosimee TOO (mporokon Ne ... OT ....) K YTBEPXKICHHUIO U NPAKTUYECKON
peanuzanuu

[ punoxenus

[11. Pacuer cTaHKOEMKOCTH, TPYJOEMKOCTH, KOJIMYECTBA OCHOBHOTO 000PY10BAHUS
¥ OCHOBHBIX pa0OyHX.
[1.2. nnaH TEXHOJIOTUYECKUM, YepT. ...
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[Tpunoxenue 7

Taomuna 16
Pacxon
HaumenoBanue u na- | HaumeHoBanue mate- Cocras, HalT
dopmyna o
pameTpsl oreparn puana % u31enus,
KT
[lemenTanus B | KapOun xpemuus SiC 5...10 |5...8
XKUAKOM cpeae Ha | Hatpwuii XJI0pucTslii NaCl 10...15 | 12...15
ryouny o 0,7 mm | Coga  KalbLUHUPO- Na,CO; 75...85 130...50
npu 840...900°C BaHHAsI TEXHUYECKAsI
A30oTHpoBaHuE ra- | AMMHAK JKAJIKUN NH; 100 20...80
30BO€ Ha TIyOWHY | TEXHUYECKHM
cimoas 0,3...0,5 Mmm
ripu 500...560 °C
Hurtponementanus | Kaporopuzatop npe- — 70 60...80
B TBEPJAOM CpE€JE | BECHO-YIOJIbHBIN (Oe- 30 25...35
WHCTPYMEHTA Ha | pe30BbIi)
TIyOuHy cnos | Kanuii skenesuctocu- | Ku(Fe(CN)g)*3H,
0,2...0,35 MM 1pH | HEPOJAUCTBIA TEXHU- O
520...570 °C YECKUI
Hurpouementanuss | Tpustanonamuu N(CH,CH,OH); 100 | 15...20
razoBasi Ha ri1yOuHy | AMMHUAK KUJIKAN NH; 5...10 |10...15
cios 0,7...1,2 MM | TeXHUYECKUMN — 90-95 |15...20
nipu 840...870°C [TupobeHn3on umm Ke-
POCHH, UJI CUHTUH
To xe B 0e3my- | [Ipupoansrii ra3 — 8...11
denpHBIX arperatax | JHaOra3 — 95...120
Ok3o0ra3 — 5...7
AMMUak HKUJKUI NH; 7...9
TEXHUYECKUI N» 50...100
A30T Ta3000pa3HbIii — 0,2
JUTSI TIPOYBKHU
Karanusartop
Hutpouementanust | Kepocun OCBETH- — 70 25...30
razoBas WHCTPY- | TEJIbHBIN NH; 30 10...12
MEHTa Ha TrayOuHYy | AMMHUAK xuakuii | N(CH,CH,OH); 100 | 15...20
cios 0,2...0,3 MM | TeXHUYECKUMN
npu 520...570 °C Tpustanonamux
[MnanupoBanue B | Hatpuii nmaHuCTBIN NaCN 50 30...35
KUAKOW cpeAe Ha | TEXHUYECKUH BaCl, 35 20...25
rIyOUHY CI0sI 10 Bapuii x10pucThIi NaCl 15 7...12
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Oxonyaunue Tao0i. 16

0,7 MM MIpHU | TEXHUYECKUI K4(Fe(CN)e)* 50 25...35
800...850 °C Harpuii xnopuctbiii 3H,0 50

Kanuit >xenesucrocune- NaCl

POAUCTBIA TEXHUYECKUI

Harpwii xnopuctsii
HuanupoBanue wuH- | Kanuii xene3ucrocune- | Ky(Fe(CN)e)e 80 30...40
CTpyYMEHTa B XHU[- | POAUCTBIA TEXHUYECKUI 3H,0 20 7...12
KOl cpene Ha rTiy- | Hatp enkuii TexHude- NaOH 100 | 25...35
ounHy CJIOSI | CKHIA NaCN
0,2...0,35 mm npwu | Harpuit UAHUCTBIN
520...570 °C TEXHUYECKUI
Helitpanuzanusa no- | Kanuii  XpOMOBOKHCIIBIA K>Cr,07 1 %-i1 |5...7
CJie IMAHUPOBAHUS | TEXHUYECKHM FeSO, pac- 10...20
IIpombiBka  mocie | Kynopoc YKEJIE3HBIN Na,COs TBOP 1
XUMHUKO- TEXHUYECKUU — 15 %-ii 1
Tepmudeckoil o0pa- | Coga  KaabIIMHUPOBAH- — pac- 3
00TKOM Has TEXHUYECKas TBOP

OMYJIbCOI 50

OMYJIbCOI 50

100
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[Tpunoxenue 8

Taomuna 17

CTpOI/ITeJ'II)HI:-Ie OJICMCHTBI

TexHOTOrn4eCcKue 3J1eMEHThI

W/ /A

CreHa xanuTajabHag

]

Ileusr HarpeBarenbHAs

[Ieperoponka crutoniHas

([
bak (BaHHa)
o H H N | To e ocTekIeHHast
—EEH— To ke ceTyaTas
T FI:_ N :-I:'_ L Mecto cknano4yHOE WU pe-
3 = 0 e MeTaJuIn4yecKas =1 E 3ePBHOC
—y——tp—
To ke 6GapbepHas
zzzz/izzzz JBepu 0IHOCTBOpUATHIE — — Mecrto pabouee
JIBepu 1 BopoTa IBY- - o To >xe mpu oOCTy>KUBaHUH 2-
777 /77 CTBOpYAThIE — X CTaHKOB
V//A—//1 OKOHHBIH MeperuieT Crennax

Mecto st 0061yBKH

JlecTHUYHBIN MapIn

CroJ1 KOHTPOJIbHBIN, BepcTak

[Ipoem, npusiMOK, JTIOK,
KOTJIOBaH

Konreitnep (kopo0) mmst ae-
Tanen

[Moncranuus Tpancdop-
MaTopHast

Tpancdopmarop K 31EKTpo-
neyam

Y

CanuTapHbIl y3ei

Tpam, BOIOCTOK, KOJIO-
el KaHaan3aluOHHbBIH

WA [T

TR L C

[Iut ynpaBieHUs: yCTaHOB-
KON
To ke TennoBOro KOHTPOII
To ke ra30BOro KOHTPOJIA
To ke cuoBoM dIeKTpUYe-
CKHU

&

OtMeTka ypoBHS (BBICOT)

[50] [3H]
5 O

YcraHoBKka JBIMOCOCHAS
To xe MmacioHanopHas
To ke caTryparopHas
To ke MUTHEBOI BOJEI

[TorpeMHO-TpaHCTIOPTHBIE YCTPONCTBA

Tpy06o1poBO/IbI MPOMBIIIIEHHbBIE

Kongeiiep nennoi,
OJIBECHOH
To ke (moabeM u
OTyCKaHUE)

S

Bona
OTBOJ B KaHAJIU3AIIUIO
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Oxkonyanue Ta0i. 17

5
b s

"
0]
]

Kpan mocToBoi
Kpan-6anka nozasec-
Hasi
To ke Ha BepTUKAIIb-
HBIX OIOpax
KpaHn KoHCOIbHBIH,
TTOBOPOTHBIN

ITap
Kounneuncar

MoHopensc ¢ py4HOu
TaJbIo
To e 3JIeKTpOoTalbI0
To ke ¢ THEBMOIIOAb-
€MHUKOM
Tenbdep Ha MOHO-
penbee

Bo3nyx non naBinennem
588 kIla
To xe 294 kIla

To ’xe HU3KOTO NaBJICHUS

JIndT-nmogpeMHUK

PacTBOp BOAHBINI, SMYJIbCH-
OHHBIN
To ke, coTOBBIN

Ponbranr oguHapHbIi
JIBOMHOM pOJIbraHr

Macino 3akajoyHoe
To ke ropsiuee

@]@ IImacTtuH4YaTEHI
TpaHcnoprep
—_——— KenezHoaopoKHbIN
R — IIyTh

I"a3 mpupoaubIi
I'a3 ammuak
I'a3 azoT
I'a3 spnoTepMUYECKU
I"a3 sx30TEpMHUUECKUIA

Keno6, cxius onu-
HapHBIN

OTcoc BEHTWISILIUOHHBIH
MECTHBIN

Konseliep npuBoaHoit

Onexrposneprus, 380 B
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OCHOBBI IPOEKTHPOBAHUSA TEPMUYECKHUX HEXOB
YuebHoe nmocobue

CocraBurenu:
HOpuii Imutpuesuu Kopsrun

Haranus Anexcannposna [1laGypoBa

Penaxrop

N3narensctBO KOXKHO-Y paibCKOro rocy1apcTBEHHOTO
YHUBEpCUTETA

[ToanucaHo B reyaTh . @opmar 60x84 1/16.
[lewats odcetnas. Yeu. ned. 1. 1,25, Ya.-uzn. . 1. Tupax 100 k3. 3aka3z

Otneuarano B Tunorpadun u3narenscrsa FOYpl'Y. 454080, r. UensOuHck,
np. uM. B..JIenuna, 76.
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