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1. ObIIAA METOAUKA ITPOEKTUPOBAHUS HEXOB KY3HEUHO-
IHITAMIIOBOYHOI'O TIPOU3BOJACTBA

1.1. PacnoJioskeHue Ky3HEYHBIX IeXOB HA FreHepaJIbHOM IJIaHe

ITpu pa3melieHUH Ky3HEUHBIX 1IEXOB Ha T€HEPAJbHOM IIJIaHE 3aBO/la HEOOXOAUMO PYKOBOJCTBO-
BaTbCs CIEAYIOIIUMH MTOJI0KEHUSAMMU:

- Ky3HEUHBIE 1IeXH, 000PYI0BaHHbIE MOJIOTAMH, JAOJKHBI PACIIONaraTbCsl KaK MOKHO JAJIbLIE OT
[IEXOB, U3TOTABIMBAIONINX TOYHBIE IETATIH U OT (POPMOBOUHBIX OTAEICHUHN JINTCHHBIX 1IEXOB;

- B HEKOTOPBIX ClIydasX TsKEJIble MOJIOTBI PacHojiaraloT B YacTH Ky3HEYHOro liexa, Hauboiee
yIAJIEHHOW OT COCeIHUX 3[JaHUH, a B MOCIEAHUX — TOYHOE 000pYIOBaHME PACIONAraloT MOJANbIIE OT
Ky3HEUHOTO 11€Xa, B pe3yJIbTaTe 3TOr0 COKPALIAETCS HEOOXOIMMOE PAaCCTOSTHIE MEXY 3JaHUSIMU;

- Ky3HEUHbIE 1IeXU, B KOTOPBIX TOKOBKH M3rOTaBIMBAIOT U3 CIUTKOB, JOJDKHBI PaclonaraThCs mo-
OJIM30CTH OT CTAJIETUTEHHOrO 11eXa U UMETh C HUM HE3aBUCUMOE JKEJIE3HO-10POKHOE COOOIICHNUE;

- Ky3HEYHBIC IIeXH, 000pPYIOBaHHbIE KPUBOLIUITHBIMUA TOPSYEIITAMIOBOYHBIMU NPECCaMH, TOPH-
30HTAJIBHO-KOBOYHBIMM M JPYTUMH IPECCOBBIMH MAIIMHAMHU IPU HAJIUYUU DJIEKTPOHArpeBa, MOTYT
pacrosiaratbCsi B HEIOCPEACTBEHHOM OJIM30CTH OT COOTBETCTBYIOIIMX MEXAHWYECKUX L1EXOB (IIpH IUIa-
MEHHOM HarpeBe 3aroTo-BOK HEOOXOAMMO 3TH LI€XH BEIHOCUTB B 30HY FOPSYUX LIEOB).

- ocoOble TpeOOBaHUS MPEIBIBISIOTCS K PACIIOIOKEHHUIO 1[EXOB OTHOCUTEIIBHO CTOPOH CBETa C
LIEJIBI0 MUHUMAJILHOIO HAarpeBa COJHEYHBIMU JTy4aMHU U MAaKCHUMaJbHON €CTECTBEHHON BEHTUJISLMU

(aspupoBaHus).

IT — o6paznoe mmu I — oOpa3Hoe 31aHUe, HAaIpUMeEp, CIEAYeT I JIy4IIero a3pupoBaHus pac-
nojlaraThb TaKuM 00pa3oM, 4TOOBI OCH MPOAOJBHBIX MPOJIETOB OBUIM MapajulebHbl WIM HAINPaBICHBI
IOJ YIJIOM B 45° K TOCIOJCTBYIOLEMY HAIpPaBICHHUIO BETPOB, a OTKPHITHIE CTOPOHBI JBOPOB MEKAY
IIPOJIETAMU JOJKHBI HAXOAUTHCS € TIOJIBETPEHHON CTOPOHBI.

J1s1 CKBO3HOT'O IIPOBETPUBAHUS JBOPOB PEKOMEH IyETCs J1€1aTh CKBO3HBIE BOpoTa (puc. 1 a—a).

&

Puc. 1. Pacnonosxxenue II - wnu LI - 00pa3HbIX 31aHUH
10 OTHOIIEHUIO K MPeo0IagaroneMy HalpaBiIeHHIO
BETPOB (ITOKA3aHO CTPEIIKOM)

Pa3psbiBbI Me:KAY 31aHUAMM.

HeoOxonumele pacCTOSHUS MEXAY 3AaHUSAMHU 1IEXOB, COOPYKEHHH M 3aKpBITBIMU CKJIaJaMH,
OIIPEAEIAIOTCSA CTENEHBI0 UX OTHECTOMKOCTU Y CAHUTAPHBIMU YCIOBHSIMH.

MuHUManbHbIE TPOTHBOIOKAPHBIE PA3PBIBBI MEKAY 34AHUAMHU Ha3HayaroTcs 1Mo «CTpouTenb-
HBIM HOpMaM U npasuiiam» oT 10 1o 20 M.



B pazpeiBax Mexay 31aHUSIMHU LIEXOB, OCOOCHHO MEX]ly TOPSIUMMHU U BPEIHBIMU LIEXaMU U aJMHU-
HI/ICTpaTI/IBHO-O6H_IeCTBeHHBIMI/I 3AaHUAMU PCKOMCHAYCTCA ACJIaTh 3CJICHBIC HACAKICHU.

PazpeiBel Mmexxny kpbuibsimu I1- u LII-00pa3HbIX 3maHMid JOKHBI YAOBIECTBOPATH CAaHUTAPHBIM
HOpMaM U OOJIKHBI GBITB 60.HBLHG HJIN paBHBI NOJYCYMMC BBICOT MMPOTUBOCTOAIINX KPLUILCB 31aHUA.

1.2. Ha3HavyeHHe 1eX0B M KJIacCH(PUKANMA Ky3HEUHBIX 1[€X0B

3HaueHHE KYy3HEUHBIX 1IEXOB B CTPYKTYpE MAIIMHOCTPOUTEILHOTO 3aBOJa OMPEEISIETCS POJIbIO
TEXHOJIOTUYECKHX MTPOLIECCOB KOBKU U ropsYeil IITaMIIOBKU B TEXHOJIOTHYECKOM IPOIIECCe U3TOTOBIIE-
Hus u3nenuil. B Hacrosiiee BpeMs pojib KOBKM M ropsyeil IITaMIOBKUA Bo3pacTaeT Onaronmapsi Oosee
BBICOKOW TPOU3BOAUTENHLHOCTH, BO3MOXKHOCTH MPUOIIKEHUsT POPMBI TIOKOBKH K (popme neTanu, Hu3-
KO ce0EeCTOMMOCTH M BHICOKMM MEXaHHMYECKHUM CBOMCTBAM MeTajia mocje o0paboTKH.

OO6nacTh IpUMEHEHUs TOpsiYei MITAMIIOBKH PACIIUPSETCS W 32 CYET 3aMEHBI CBOOOIHON KOBKH.
Ho cBoOonHas koBKa [OKa OCTAETCS €IUHCTBEHHBIM CIIOCOOOM M3TOTOBJICHUS KPYITHOTaOApUTHBIX MO-
KOBOK.

Pa3BuTHe ropsyeil MTaMOOBKY MPOUCXOAUT B HANIPABICHUH YBEIMUYEHUS TPOU3BOIUTEILHOCTH U
MOBBIIICHUS] TOYHOCTH:

- YBEIMYEHUE MPOU3BOAUTEILHOCTU MPU ropsdeil MTaMIoBKe 00ecIieYnBaeTCs 3a CUET BHEIpe-
HUS aBTOMATH3AI[MN ¥ MEXaHU3allUd YHUBEPCATHHOTO O0OOPYIOBAHHS M MPUMEHEHUS CHEIUAIN3HPO-
BaHHOTO (B MOCIEAHNE TO/IbI BHEAPSAIOTCS YCTPONUCTBA U1 MEXAaHU3ALMU U aBTOMAaTH3aI[UU IIPOIIECCOB
PE3KH, HATPEBa U IITAMIIOBKH, pa3padaThiBalOTCS aBTOMATUYECKUE JTUHUU ITAMIIOBKH Ha KPUBOIIUII-
HBIX TOPSYCIITAMIIOBOYHBIX Tipeccax, [ KM u cnenuann3npoBaHHOM 000pyA0BaHUN);

- TIOBBIIICHUE TOYHOCTHU MPH IITAMIIOBKE HJIET B OCHOBHOM B HAIPABIICHUU BCE OONBIIETO HC-
MOJIb30BAHUS JKECTKUX M TOYHBIX MallMH (Bce OoJblliee KOJIMYECTBO MOKOBOK IITaMIYIOT Ha KPUBO-
IIMITHBIX ropsyemTaMinoBodHbix npeccax (KI'LIIT) BMecTo M0On0TOB).

bnaromapst ucnosib30BaHUIO TOKOBOK MOBBIIIEHHON TOYHOCTU JTOCTUTaeTCsl CHIKEHHE UX cebe-
CTOMMOCTH 3a CYET PKOHOMHH METalla U YMEHBIIECHUS MOCIe-IYIOIIe MEeXaHUYeCKOW 0OpabOTKH.
Pa3BuTHe cienunanu3anuu JenaeT B pse ClydaeB 11eJIeCO00pa3HbIM MOCTPONKY OTAENbHBIX KY3HEUHO-
IITAMIIOBOYHBIX 3aBOJIOB, OOCITYKHBAIOMIMX MO KOOMEPAIMH JPYTUe MPEIIPUITAS U UMEIOIIUX KPYTI-
HOCEpHITHOE WM MaccoBoe Mpon3BoaAcTBO MOKOBOK (LIEHTPO KY3-51).

Kaaccudpukanusi Ky3He4HbIX LEXOB.

Ky3Heunble 11eXu UMEIOTCS Ha 3aBOJAX MHOTHUX OTpacjeil MPOMBIIUIEHHOCTH U OTIMYAIOTCA
OOJIBIIIUM MHOTOOOPA3UEM.

B oaHUX citydasx OHM SIBISIOTCS BEIYIIMMHU 3arOTOBUTEIBHBIMU I[€XaMHU C TOJOBBIM BBIITYCKOM B
JIECSITKU U Ja’Ke COTHU TBHICSY TOHH, U OT HUX B OOJBINON CTENEHN 3aBUCUT KOJMYECTBEHHBIA M Kaye-
CTBEHHBIN BBIITYCK MPOJIYKIMU 3aBOJAMH; a B APYTMX — OHHM M WIPAIOT POJIb MOJCOOHBIX LIEXOB pe-
MOHTHOTO XapaKTepa ¢ TOJOBBIM BBIITYCKOM, HE MPEBBIIIAIONIEM COTEH U JJaXe JAECSITKOB TOHH.

Macca oTaenpHBIX TOKOBOK KOyIeOaeTcst oT gojeit kuiorpamma o 150+200 T. B Gonbiiom aua-
Ma3oHe KOJIeOJIeTCss M MOIHOCTh obopynoBanus. [IponsBonurensrocts — 10...100 000 ToHH, Maccoii
MOKOBOK — 1kr...200T.

Hecmotps Ha Takoe pa3HOOOpa3ue Ky3HEUHBIX I[EXO0B, X BCE K€ MOYKHO IO OIPEICTICHHBIM MPH-
3HaKaM Ki1accu(uuupoBaTh, paclpeeTuTh Ha KJIaCChl, @ BHYTPH Kjlacca Ha TPYIIIIbI.

Knaccudukanust Ky3HEUHBIX [[EXOB HEOOXOAUMA MPU pa3paboTKe ISl HUX pa3InYHBIX HOPMATH-
BOB, OIPEJIEIICHUH IPOU3BOJICTBEHHON MOILIHOCTH, CO3JJaHUH TUIIOBBIX TEXHOJIOTMUYECKUX Y3JIOB U IIe-
JBIX TIPOEKTOB IIEXOB, MOAO0pa U CHCTEMATU3AIMN TEXHUKO-DKOHOMUYECKUX MMOKa3aTenei u T.11.

Ky3neunsle yexu pa3ianyaror M0 YETHIPEM MPU3HAKAM:

1. 1o Tumy npou3BOACTBA;

2. 10 MaKCHUMaJIbHOW Macce MOKOBOK.

3. 1o npeobyaaIEeMy B IIeXe TeXIPOLEecCy.

4. 1Mo MPOU3BOACTBEHHON MOIIIHOCTH (TOAOBOM BBIMTYCK MPOIYKIIMHM B TOHHAX ).

1) no muny npouseodcmea:

€IMHUYHOE, MEIKOCEPUIHOE, CEPUHHOE, KPYITHOCEPUIMHOE U MAaCCOBOE MPOU3BOJCTBO. OCHOBHbBIE

IPU3HAKU IPOU3BOJICTB:




EnuHu4Hoe npou3BOACTBO. — IIMPOKasi HOMEHKJIATypa MOKOBOK MPHU Majoi MX MOBTOPSIEMOCTH
(dbakTHyeckn yHHBEpPCAIbHOE MPOU3BOJICTBO: YHUBEPCAIBHOE 00OPYAOBAaHUE M MHCTPYMEHT, BBICOKAs
KBaTMUKAIKs pabouux U BBICOKas ce0€CTOMMOCTD MPOAYKIIUH; UCIIOIb3yeMOe 000pyI0BaHUE: MOJIO-
TBI ¥ TIPECCHI JIsI CBOOOTHOM KOBKH).

CepuiiHoe NMPOU3BOACTBO — MOBTOPEHHE MPOM3BOJICTBA MAPTUU (CEpHH) JIeTajeii OJHOTO THUIIO-
pa3Mepa uepes OlpeieIeHHbIE IPOMEXKYTKH BPEMEHH.

B 3aBHCHMOCTH OT KOJIMUYECTBA MOKOBOK B CEpUU KY3HEUHBIE IIEXH ATOrO THUIA MOJPa3IeaioTCs
Ha LEXHU MEJIKOCEPUMUHOI0, CEPUMHOTO M KPYIIHOCEPUMUHOIO MPOU3BOJACTBA. B 1exax MeaKkocepuiHOro
MIPOM3BOJICTBA MpeolianaeT cBoOOHAsS KOBKAa Ha MOJIOTaxX U Mpeccax, yHUBepcallbHOe 000pydOBaHHE
U OCHACTKa.

B 1iexax cepuifHOro mpou3BOACTBA HAPSy CO CBOOOJHON KOBKOH MMEET MECTO YaCTHYHOE MpH-
MEHEHHE ropsyasi ITaMIOBKa Ha MOJIOTaX.

B 1iexax KpymHOCEpUHWHOTO MPOM3BOACTBA MPEOOIATAIONINM MIPOLIECCOM SIBIISIETCS IITAMITIOBKA
Ha mosiorax u KI'III.

[To mepe yBenmudeHHs] CEPUITHOCTH TPOU3BOICTBA OKAa3bIBACTCS IIEJIECOOOPA3HBIM MPUMEHSTH
CHelHalu3upoBaHHOE 000py/IOBaHUE M OCHACTKY. PeHTa0enbHOCTh MpPUMEHEHUs CHEeIUa3UpPOBaH-
HOM OCHACTKH U 00OPYAOBAaHUS OMPEACIISETCS Ha OCHOBAaHUM SKOHOMHUYECKUX pacueToB. Pabouwmii co-
CTaB B IITaMIIOBOYHBIX IIexaxX Oosee HU3KON KBaIM(PUKAIIUM, YEM B KOBOYHBIX, YTO OOBICHSETCS CIie-
HUanu3aleil MpUueMoB U MPUMEHEHHUEM CIICIIMAIM3UPOBAHHOTO HHCTPYMEHTA.

MenkocepuiiHoe MPOM3BOACTBO: — CBOOOAHAsI KOBKAa Ha MOJIOTaX U Mpeccax, YHHBEpPCAIbHOE
o0opyoBaHUE M OCHACTKA.

CepuiiHoe MPOM3BOACTBO: — HAPSAIY CO CBOOOJHOW KOBKOW YAaCTUYHO MPUMEHSCTCS Topsdas
HITaMIIOBKA Ha MOJIOTaX.

KpynHocepuiiHoe mpoU3BOACTBO: - ropsiyas mraMinoBka Ha mosiotax u KI'TII.

KBanuduxarys mraMnoBIIMKOB HUXKE KBATH(PUKAIIUU Ky3HEI[OB.

Opuenmuposounasn geruyuna cepuil

Jl1s KPyNHBIX MOKOBOK: MeJKas cepust 2-5 mT./ron; cpeaHss cepust 5-25 mIT./Tox; KpyrHas
cepus > 25mT/Toxm;

Meaxkune nokoBku: menkas cepus  10-50 wit./ron, cpeansis cepust  50-300 mit./rom; kpymHas ce-
pus > 300 mrT./ro.

MaccoBoe MpoOM3BOICTBO SBISIETCS Pa3BUTHEM CEPUHHOTO U XapaKTepusyeTcs 0oyiee COBEpILIEH-
HBIMHU TE€XHOJIOTUYECKUMH MPOLECCAMU, MEXaHU3UPOBAHHBIMU U aBTOMATU3UPOBAHHBIMU JTUHUSIMHU.

O6opynoBaHHe U MHCTPYMEHT Y3KO cHeluann3upoBaHbl. Pabounii cocTaB: MITaMIIOBIIMKY - HU3-
Kast KBTI (HUKAIKS, HaJTaJYuKA — BBICOKAsL.

2) no macce noKoGoK

[Tpu knaccudukanuu Mo Macce MOKOBKU Ky3HEUHBIEC IIEXH TOPA3ACIIIOT Ha [EXH JIETKUX, CPell-
HUX, TSKEIbIX U 0C000 TSHKEBIX MOKOBOK.

Knaccudukanus mo Mmacce mOKOBOK B KT

Tab6muna 1
nexu JICTKHUC CpeI[HI/Ie TAXKCIIBIC OCO6O
TAXKCIIBIC
Crobomoit | s | 15700 | 10000 | 200000
KOBKH
[Nopsueii

1-10 10-150

ITaMOOBKU | 10 1 Kr

3) no_npeodadarouiemy mexHoa02uYecKoMy npoyueccy Ky3HCUHbIC [EXH TMOAPA3ICIMIOT Ha JIBE
OCHOBHBEBIC prHHI:II IIEXHW KOBKHU 1 O6’beMHOI>'I IITAMIIOBKH.

OOBIuHO 11eXH CBOOOHOM KOBKHM Ha MOJIOTaX Ha3bIBAIOT Ky3HEUHBIMU. [{exu cB0OOO1HOI KOBKHM Ha
I‘I/I,Z[paBJII/I‘ICCKI/IX HpCCC&X Ha3bIBAKOT Ky3HC‘IHO-Hp€CCOBBIMI/I, IEeXHU ITAaMIIOBKHM HAa BCEX BHUIAX KHM -
KY3HEUHO-IIITAMIIOBOYHBIMH.

4) no 06vemy npouse00cmea — Ky3HCUHbBIC IICXU JICIATCS HAa MEIIKUE, CPEIHUE U KPYITHBIC.




XapakTepucTHKa Ky3HEUHBIX 1IEXOB 110 00heMY MTPOU3BOICTBA (TOJOBOM BBITYCK):

BprlITyck MOKOBOK B I'OJl, TOHH
Ky3HeuHbIe IeXH KOBKU Ky3neunsle nexu
00BbeMHOM
Lexu LITAMIIOBKH,
MonoToBbie IIpeccoBbie HMCIOIIHNE CPEN-
HIOI0 MaccCy I0-
KOBOK >1KT.
Menkue <1000 <5000 <10 000
Cpemnnne | 1000....5000 | 5000...30 000 | 10 000....50 000
Kpymueie | >5 000 >30 000 >50000

CocraB Ky3HCUHBIX IIEXOB

Tabmuma 2

B cocras nexa BXOAAT IMPOU3BOACTBCHHBIC OTACJICHU S, BCIOMOT'aTCIIbHBIC, CKJIA/IbI, CJ'Iy)KG6HI:I€ u

OBITOBBIE TOMEIIECHUS.

IIpousBoaCTBEHHBbIE OT/AEIEHUS: 3aTOTOBUTEIILHOE U OCHOBHBIE MTPOU3BOJICTBEHHbBIE OT/ICICHUS
KOBOYHBIX MOJIOTOB, KOBOYHBIX MPECCOB, IITamMnoBo4YHbIX MoJioToB, KI'IHII, I'KM, tepmuueckoe,
OYMCTHOC U NPABUJIbBHO-YCKAHOYHOC.

BcnoMorarenbHblIe O0TeJIEHUS: PEMOHT 000PY/IOBAaHUS U IITAMIIOB, SHEPTETUUECKOE XO35HUCTBO,
HACOCHO-aKKyMYJIATOpHAsl CTaHIMs, BO3IYXOAYBKH, CAHUTApPHO-TEXHWYECKHE YCTaHOBKH, JIabOparTo-

pusi.

CxJiaapl: MeTallIa, 3ar0TOBOK, ITOKOBOK, 00JI05, 3aIM4acTei, MTaMIIOB, IPUCIIOCOOICHIHN, HHIYK-

TOPOB, JIEKTPOJBUTATENICH, OTHEYIOPOB, HHCTPYMEHTOB, BCIIOMOTaTEeNIbHBIX MaTEPHUAJIOB.

Cay:xeOHble U ObITOBbIE MOMeEIeHUN: AIMUHUCTpATUBHBIE, DBM, CcTONOBEIE, OOIIECTBEHHBIX
OpraHu3aIyi, 3paBIyHKT, AYIIEBbIC U T.I.

1.3 Coaep:xanue u oopMjieHHE MPOEKTA

KY3HEYHOr0 1eXa (TeXHOJO0Tn4YeCKas YacTh MPOEKTA)

TunoBo¥i NPOEKT KY3HEUHOTO 11€Xa BKIIIOYAET B ce0sl CIEAYIOIINE a3 IeIbl:
- 3a/1aHM€ Ha MPOEKTUPOBAHUE U MPOU3BOJICTBEHHYIO POTPaAMMY;
- TEXHOJIOTUYECKYIO U KOHCTPYKTOPCKYIO 4acTh IIPOEKTA;

- PacUYEeTHYIO YacTbh;,

- TNIAHUPOBKY 00OPYZAOBaHUS U KOMIIOHOBKY II€Xa C pa3padOTKON OCHOBHBIX JAaHHBIX JJIS IPOEK-
TUPOBAHHUS CTPOUTEIILHOMN YaCTH;
- pa3paboTKy 3aJaHUi Ha MPOEKTHPOBAHUE SHEPreTUUECKOM, CAHTEXHHUUECKOW, U IPYTUX 4acTei

IMPON3BOACTBA,

- CXEMY OpraHu3anuvu Mporu3BOACTBA U YIIPABJICHHUC LICXOM;

- BOIIPOCHI TEXHHMKHU 0€30MacHOCTU M MPOTUBOIMOKAPHON TEXHUKH;

- SKOHOMMYECKYIO 4acTb MIPoeKTa, BkiItouass CPOP u TOII;

- MOSICHUTEIIbHYIO 3aITUCKY K MPOEKTY.

3.1. 3agaHue HA NPOEKTUPOBAHKME U IPOM3BOJCTBEHHYI0 NPOrpamMMy Lexa

Pa3zpaboTky 3amaHusi Ha NMPOEKTUPOBAHHE II€Xa MPOBOAST HAa OCHOBE MPOM3BOJCTBEHHOM ITPO-

IrpaMMBbl 3aBOJIA, YEPTEIKEU, ONIMCAHNUN, KOHCTPYKIUU U TY Ha U3roTOBICHUE U3IEIUN.

3aaHue BKIIIOYAET: FOJIOBYIO MpOrpaMMmy Iiexa (T. HIT.), YepTEXH MOKOBOK U CIeHU(UKAIINIO;

TY Ha npueMKy MOKOBOK; peXXHUM pabOTHI IeXa.



1.3.2. TexHoJioru4ecKkasi ¥ KOHCTPYKTOPCKAasi 4acTH
NnpoeKkTa (Ha4yaJj0, OKOH4YaHue cM. 5.4.3.)

OcHOBHBIMHU (haKTOpPaMH, OMPEAEISIONIMMI BBEIOOP ONTHMAIBHOTO TEXHOJIOTHYECKOTO IpoIiecca
U3TOTOBJICHUS TOKOBOK SIBJISIOTCS:

- KOHCTPYKIHS ¥ TEOMETPUIECKUE pa3Mephl JeTaeH,

- COOTHOIIIEHUE Pa3MEPOB €€ OTJEIBHBIX 3JIEMEHTOB,

- MapKa CTaJli WJIH CIUIaBa,

- TEXHUYECKHE TPEeOOBaHUS K U3TOTOBJICHHUIO,

- MacmTad Tpou3BOACTBA.

- Heo6xoaumo BbIOpaTh BapHaHT mpolecca, 00eCrneunBalonni HAMMEHbBIIYI0 ce0€CTOMMOCTD O
HOW TOHHBI HOKOBOK TpeOyeMOro KauecTna.

TexHonornyeckast 1 KOHCTPYKTOPCKAsi YaCTh COJACPKHUT pa3paboTKy pabounx yepTeskel MOKOBOK,
aHAJIM3 TEXHOJOTMYHOCTH OCHOBHBIX HAaMOOJIee TPYIOEMKHX ITOKOBOK, TEXHOJIOTHYECKUE TPOLIECCHI U3-
TOTOBJICHUSI IOKOBOK: #pU 0emaibHOM NPOeKmuposanuu — Ha BCe, npu YKPYNHEeHHOM — Ha TUIIOBBIC.

B s11 pazpaboTku BXomAT:

- pa3paboTKa TEXHOJOTHUECKUX KApPT C PACYETOM U OINPE/ICICHUEM 110 HOPMAaTUBHBIM MaTepHaIam
PEKUMOB KOBKH U IITAMIIOBKU U BpeMEeHH 00pabOTKH;

- pa3palboTKa YepTeKeil U ICKM30B XapaKTEPHBIX TEXHOJIOTHYECKHUX IPOIECCOB IO OMEPAIUsIM U
nepexoaaM;

- pa3paboTKa YepTeKel UM ICKU30B MHCTPYMEHTA U TIPUCTIOCOOTICHHHA.

1.3.3. PacueTHas YacTh NPOEKTA BKJIIOYAET:

- pacyeT MoTpeOHOro KOoNUYecTBa 000PYIOBaHUS JJIsl BHIIIOJIHEHUS IPOU3BOACTBEHHON MpOrpam-
MBI (TTpY HEOOXOAMMOCTH pa3padaThIBAIOT ICKU3HBIC YUePTEKH HECTAHIAPTHOTO 000PYIOBAHUS );

- pacuer MOTpPeOHOro KoJM4yecTBa paboyero MHCTPYMEHTAa U IMPHCIOCOOJICHHM, OCHOBHBIX H
BCIIOMOTaTeNbHBIX MaTEPUAIOB, UHBEHTAPS;

- pacyet noTpeOHOCTH paboyveli CHITBI U IITATOB;

- BEIOOp M pacueT KOJIMUYECTBA MOBEMHO - TPAHCIIOPTHOIO 00OPYIOBaHUS;

- pacyeT IUIoLaieH.

1.3.4. IlnanupoBka 000py10BaHUsI 1 KOMIIOHOBKA Liexa
BKJIIOYAET:

- 00IIYI0 KOMIIOHOBKY BCEX OT/CTICHHI 11€Xa, YCTPOWCTB U MOMEIIECHUH:

- IUIaH 11eXa C PaclojIoKeHUEM OCHOBHOTO U BerioMorareibHoro ooopynoBanus (1:100);

- IOJTyYeHHBIE pa3pe3bl 1exa ¢ onpeneneHuemM BeIcoT (1:50);

- CXEMY I'py30MOTOKOB;

- TUIAaHUPOBKY PEMOHTHO-MEXaHUYECKUX W JPYTUX BCIOMOTATEIbHBIX OTIEICHHA H MACTEPCKUX
nexa.

1.3.5. 3aganne HA NPOEKTUPOBAHUE IHEPTeTHYECKOH,
CAHTEXHHYECKOM M APYIrUX YacTel MpoeKTa
BKJIFOYAET:
- 33/1aHUE Ha MPOEKTUPOBAHUE SHEPIreTUYECKON YacTH C OIPeIeIEHUEM T010BOM MOTPEOHOCTH BO
BCEX YHEPTrOHOCHUTEIIAX;
- 3a/1aHUE Ha POEKTUPOBAHUE CAHTEXHUUECKOMN U CIIELIUAIbHON YacTH ITPOEKTA.

1.3.6. Opranusanusi NpOM3BOACTBA H YIIPABJICHHE L[EXOM
BKJIIOYAET:

CXEMy YIpaBJIEHUs ILI€XOM; OpraHu3aiuio Tpynaa; mrammnoBoro xossiictBa (IIINX); pemoHTHOMI
C.Hy)K6I:I; TCXHHUYCCKOI'O KOHTPOJIA.



1.3.7. Bonpochbl TeXHMKH 0€30MACHOCTH U MPOTHBOIMOKAPHOI TeXHUKHU

BKJIFOYAIOT KOHKPCTHLIC MCPOIPUATHA 11O TCXHUKE 0e30IMacHOCTH U HpOTHBOHO)KapHOﬁ TCXHUKE B CO-
OTBCTCTBHHU CO CTPOUTCIBHBIMH HOpMaMHU U ITPaBUJIaMHU.

1.3.8. JxoHOMHUYECKAs YACTH MPOEKTA BKJIIOYAET

- OIlpe/ieTIeHNe OCHOBHBIX CPEJICTB M CYMM 3aTpaT Ha CTPOUTENIBCTBO 1€Xa: ONpeaeeHIe IKCILTY-
TAIMOHHBIX PACXOJI0B; COCTAaBJICHHE CMETHI IPOM3BOJICTBA U ONpeesieHne ceOeCTOMMOCTH MPOIYKIUY;
orpesieNieHue TEXHUKO-3KOHOMUYecknX mokasareneit (TOI1) u onpenenenue oOImel OIEHKH TEXHUKO-
SKOHOMHUYECKON 3()(PEKTUBHOCTH CITPOCKTUPOBAHHOTO II€Xa.

1.3.9. [losicHuTEILHAA 3aNIUCKA

B cxatoit ¢opme m3nararoT OCHOBHBIC NMPHUHIMITHAIBHBIE BOIPOCHI U JI€Tai0T OOIMINI BBIBOJ OT
0KU/IaeMOU TEXHHKO-?KOHOMHUYEeCcKOU 3(pdexTuBHOCTH. Pe3ynbraTsl 0opMIIAIOT B BUE: TAOIUIL, Tpa-
(GuKOB, IUarpaMmM, a TaKKe MPUBOJIAT IEPEUCHb BCEX MATEpHAJIOB, YEPTEKEH U MPUI0KEHHH K IPOEK-

Ty.
1.4. IIpoeKT Ky3HEeYHOro 1nexa

- [MosicHuTenbHas 3amucka, anb0OM YepTekel MOKOBOK, albOOM TEXHOJOTMYECKHX KapT, Bce He-
00X0AMMBIC YEPTEKHU.

Hcxoonvie oannwvie 011 npoeKkmuposanus

Pa3paboTky mpoekra mexa BeAIyT Ha OCHOBAaHHWU pa3pabOTaHHOTO 3a/laHHs Ha MPOCKTHUPOBAHHE,
COCTOSIILIETO U3:

1.4.1. IIpousBoacTBeHHAsI MPOrPaMMa Ky3HEYHOI0 1exa

OCHOBHBIMHU JJOKYMEHTaMHU Ha MPOEKTUPOBAHHE SBIISICTCS MPOU3BOJCTBEHHAS MTPOrpamMmMa, 3a1aH-
Hasl B BUJIC:

- MacChl OCHOBHOW MPOAYKIIMH U 3aIaCHBIX YacTed C MOJPa3/IeICHUEM B HEOOXOIUMBIX CITydasx
Ha TIOKOBKH (CBOOOIHAS KOBKA U ropsyasi IITaMIIOBKA);

- crienUKaIil TOKOBOK M IITAMIIOBOK (HYXIbI 3aBOJIa U 3aKa3YUKOB);

- MIPU 33JaHUH [IPOTPAMMEI B BECOBOM BBIPAKCHUH MPOCKTUPOBAHUE BEAYT METOAOM YKPYITHEH-
HBIX PacueToB;

- TIpY 33JaHAH TIPOTPAMMBI B IITYKaX MacCOi MOKOBOK (CHEIM(UKAIMs) BEITOTHSIIOT JETaIbHbIC
pacyeTsl (MOKHO U YKPYITHEHHO).

B maccosom u KpynnocepuiiHom npou3eodcmee HOMEHKIIATYpa HEBEIIMKA, IIOATOMY IpOrpaMMa
3ajiaeTcs crienupuKayeid, a MPOSKTUPOBAHNE BEIYT METOIOM JIETATBHBIX PAacUeTOB.

B eounuunom u menkocepuitnom npou3eo0cmee - HOMCHKIIATypa BEIUKa, IPOrpaMMy 3aJ1al0T B
BECOBOM BBIPOKEHHH, NMPOSKTUPOBAHKE BEIyT YKPYIMHCHHO Ha OCHOBE NMPHMEPHOTO pa3Beca MOKOBOK
0 TPYIIaM CIOKHOCTH C yKa3aHHeM HanboJiee KPYIMHBIX WU CII0KHBIX TOKOBOK.

B nporpamMMe yka3pIBalOTCSl MOKOBKHU (Macca) U3 JIETUPOBAHHBIX MapOK CTaJId M Macca MOKOBOK,
NOJIBEPraeMbIX TepMOOOpaboTKe.

4.2. Pexxum padoThbl Ky3HE4YHBIX LeX0B M ()OH/IBI BpeMeHH



OOMmEenpUHATBIM SBJISETCS TBYXCMEHHBIM PEXKUM. TpEXCMEHHBI pEeXUM ONpenesseTcs Helo-
CTaTKOM 000pyI0BaHMs, THOO OCOOCHHOCTSAMHU TEXHOJIOTHYECKOT0 mpoliecca (yHUKaJIbHOe 000pynoBa-
HUE, KpYITHbIE HarpeBaTeJIbHbIE TTEUN).

Paznuuarot 3 kateropun (OHIA BpEMEHU: Ka1eHOAPHbLil, HOMUHAIbHBLIL U 0ellCHEUM ebHbLII.

Kanenaapubiii ¢gona — moaHoe rogoBoe Bpems 365 x 24 = 8760 (vac.).

HomunaibHbIi ro0Boii (poHA 000PYIOBAHUS — YHCIIO YacOB pabOTHI 0OOPYIOBAHHS 3a TOJ
IpU 33/IaHHOM YHCJIE CMEH U MPOJOJIKUTEIbHOCTH CMEHBI MPH YCIOBUU MOJHOTO OTCYTCTBHSI MOTEPh

BPCMCHH, UCKJIIOYasA BbIXOAHBIC U MPA3JHUYHBIC JTHU.
®uo = (Or-Ho + dc¢ He) m uac, (5.1)

ruae:
@m- Kos1-BO pabouux THEH B roJly ¢ MOJHOW MPOAOIDKUTEIBLHOCTBIO paboueii cmensl ( 251 npu 6-
IH. paboueil Henene u 254 npu 5-1H. pabodeit Henene);
@c — ko1-BO pabouux JHEH B TrOAy C COKpAIICHHOW MPOIOIKUTENBHOCTBIO pabodyell CMEHBI B
npa3aHuyHbie THU (56 — npu 6-1H. pabodeit Hexene; 6 — mpu 5-1H. pabouelt Hezene);
Hm — mpoomkuTensHOCTh MOJIHOM CMEHHI B yacax (8 - SaH; 7- 61H);
Hc — npomomkuTenbHOCTh COKpaIeHHOW CMEeHBI B yacax ( 7-51H; 6-61H);
M — 9HUCII0 CMEH PabOoTHI.
B MammnocTpoeHnn 00b19HO 41 - yacoBas pabouas Henens (Mpu S-TH. U TO K€ Tpu 6-1H. pado-
yel Henene).
[Ipu 6-mHEeBHOM paboueit Hezene Koi-Bo pabounx aHel B roxy 307; npu S5-nHeBHOM —260.
CnenoBarenbHO,
®uo= 2070 mpu m = 1; ®uo= 4140 (M=2); duo= 6210 (M=3).
JlJis HEKOTOPBIX arperaToB ¢ HEMPEPBHIBHBIM IMKJIOM (HETpephIBHAs padota — 24 yaca B CyT-
KH) TP OCTAHOBKE B BBIXOJIHBIC M MPa3IHUYHbIE THHU puHUMaeTcss PHo = 6864 yaca.
JleiicTBUTENbHBII ro10BoI ()OH 000PYIOBAHUSA BpEeMEHHU PAabOThl — JECHCTBUTEIHHOE YHCIIO
4acoB pabOThI 000PYIOBAHHS C YIETOM IPOCTOEB.
[Tpu >TOM HE yYUTBIBAETCS MPOCTON 0OOPYIOBAHMS M3-3a HEBBIXO0/Ia pAa0OYMX 1O YBAXKUTEILHBIM
IpUYMHAM U OTITyCKa.
YYHUTHIBAETCS TOIBKO MPOCTOH B MEPHOJI KAMMUTATHHOTO U CPETHETO PEMOHTOB.
Tekymne paboThl TOJKHBI TPOBOJUTHCS B HEPaOOUNE CMEHBI.
®no = duo(1—Ko),
rae
Ko — ko3¢ urment norepb BpeMeHH, CBA3aHHBIX C PEMOHTOM 000pYAOBaHUS,
Koaddumnuent noreps Bpemenu — Ko onpezaensercs mo BepaOOTaHHBIM MPAKTUKOW HOpMaM (CM.
tabnuiry Ne3):

Tabmumna 3
(st onpenenenus ko3ddurmenta Ko)
O6opynoBanme m 4 m., m.s
KIIO 11ex0B ¢ €AMHUYHBIM U CEPUMHBIM POU3BOACTBOM

0,04 0,06

KIIO nexa kpynHOCEpUHHOIO M MacCOBOTO IPOU3BOJ-
CTBa, 0,06 0,09
B TOM YHCIIE,

YHUKQJIBHOE 000pYy/I0BaHUE:

MOJIOTHI Iapo-Bo3aywHble — MITY >5T,
I'KM ycunuem > 1000T,

KI'IIIT yeunuem > 1000T.

0,1 0,12

HomunaubHblii rogosoii ¢ponx BpemeHu padoyero.
®up = @i - Ho + &c¢ - He.

IIpu 5-nHeBHOI paboueii Henene Pup = 2070 yac.

[Ipu HEenmpepbIBHOM pabodeil Henene MIUTEILHOCTh pabodero HS yCTaHABIMBAETCS § 4acoB MPHU
2X BBIXOJIHBIX JTHSX.



JelicTBUTEIbHBIH I010B0Ii (oHIT BpeMeHH padouyero yduThIBAeT BCE MOTEPHU: OTIMYCK, O0IE3HU
U JIp. YBaXUTEJIbHbIE IPUYMHBI (Topsidasi ceTKa U Ap.).
Dy, = Oy (1-Kp);
rae
K, — xoadduunent, yunrsBaromuii ornycka u 1.4. (Kp= 0,12 mpu 24-X THEBHOM OTIyCKE M
T.1.).

TexHOIOrMYECKast 1 KOHCTPYKTOPCKAs YacTh IpoekTa (cM. 5.3.2. Hauayo).

Nrak, BO3MOXXHBI 3 BapuaHTa pa3pabOTKH TEXHOJOTUUECKON YaCTH MPOEKTa:

1. TexHOMOrMYECKUH MpoIlecC HE pa3padaThIBAIOT, PACUYET BEAYT MO0 YKPYIMHEHHBIM MTOKa3aTesIM
0€3 TEXHOJIOTHYECKOH TOKyMEHTALINH.

2. TexHONIOTUYECKUH Tpolece pa3padaThIBAIOT JHIIL HA THUIIOBBIE MOKOBKH WJIM INTAMIIOBKH U
pacder BEeAYT IO TUIIOBBIM TEXHOJIOTHYECKHUM IIPOLECCAM.

3. TexHOJIIOTMYECKUH TpoIecC pa3padaThIBaIOT MOJTHOCTHIO WM COKPALIEHHO HAa BCIO HOMEHKJIA-
Typy NOKOBOK WJIM INTAMIIOBOK M PACYET BELYT IO BCEM TEXHOJOTHYECKUM IPOLIECCAM.

IlepBbIil BApMAHT NpPUMEHSAETCS OPU YKPYOHEHHOM IPOEKTHUPOBAHMM MEJIKMX LIEXOB (C BBIIYC-
KOM 4...5 ThIC. TOHH IIOKOBOK B I'0/l) €IMHUYHOIO U MEIKOCEPUHHOr0 MPOU3BOACTBA MPHU NIPOrpaMMme,
3aJaHHOM B TOHHax. Pa3paboTKy paOoumX TEXHOJIOTHYECKHUX IPOLIECCOB MPOBOIAT PAOOTHHUKH IieXa
WIM COOTBETCTBYIOIIMX TEXHOJIOTMYECKUX MMPOCKTHBIX OPTaHU3ALNM.

IIpu caMoM yKpyIHEHHOM IPOEKTHMPOBAaHMM HAMEYAIOT CXEMY TEXIIpOLecca B IIEJIOM M CXEMY
TEXMPOLECCa MOIyYECHUS TOKOBOK.

Bropoii BapuaHT UCIOJIB3yeTCs NIPU MPOECKTUPOBAHUU €AUHUYHOIO, MEIKO-CEPUMHOIO U pexke
CEpUIHOTr0 IPOU3BOJICTBA.

Heo6xoauMo uMeTh cBeIeHUs! 0 Hanbojee TPYAOEMKUX U TSXKEIBIX THIIOBBIX TOKOBKAX, Ha KOTO-
pBI€ IPOEKTUPYIOT TEXHOJIOTUYECKHE NTPOLIECCHI U TPOU3BOIAT PACYETHI.

Tpernii BApMaHT NPUMEHSIOT NPU pa3paboTKe MPOEKTOB LIEXOB KPYMHOCEPUIHOTO, CEpUITHOTO 1
MacCOBOI'0 ITPOU3BOJICTBA.

[TpoexTrpoBaHue 1IeXa BEAETCS M0 YIPOIIEHHONW TEXHOJIOTHH, a pa3paboTKy paboyeil TeXHOIOTUU
Ha BCI0 HOMEHKJIATypy MPOU3BOACTBA MIPOBOAT CIIELUATN3UPOBAHHBIEC IPOCKTHBIE OPTAHU3ALH.

Pesynprathl pa3paboTku Texmporecca (UKCUPYIOT B TEXHOJOTMUYECKHMX KapTax, uepTexax
OCHACTKH H T.J.

IIpu mpoeKkTHpOBaHMM LIEXOB IS BBITYCKAa YK€ OCBOEHHBIX M3/EIHI COCTABIEHUE TEXHOJIOTHH
YIPOILAETCS:

— OITyCKaeTcsi BCS KOHCTPYKTOPCKasi MpopabOTKa TEXHOJIOTHYECKOTo Iporecca (IITaMIlbl, TpU-
CrocoOJIeHUs, ”HCTPYMEHT HE pa3padaThIBaIoOT );

— YMEHbUIAaeTCs TIyOnHa MPopabOTKH OTAEIBHBIX BOIIPOCOB pacdyeTa TEXHOJIOTHH (BMECTO TEXHO-
JIOTMYECKUX KapT BEIOMOCTH TEXIIPOLECCOB U T. [1.).

IIpu npoexTupoBaHuN Liexa, MPOU3BOASIIETO U3JIENHsI OJHOTO THUIIA, HO Pa3HBIX Pa3MEPOB, pa3pa-
0aThIBAIOT TEXHOJIOTHIO Ha OJUH CPEIHUM TUI U3JIeNUs

— TaK Ha3bIBa€MYI0 TUIIOBYIO TEXHOJIOTHIO.

JUI OCTaJIBHBIX Pa3MEPOB JOCTaTOYHO YCTAHOBUTH JIMILIB IPYIITYy IIOKOBOK 110 MAacce Ha TOJOBYIO
Iporpammy.

BOHpOCBI IJI1 CaMOIIOATOTOBKH.

OxapakTepHu3ylTe pacroiokeHne Ky3HEUHbIX 1[eX0B Ha TeHEpaJIbHOM IIaHe 3aBofa?
OxapaxkTepu3yiTe OCHOBHBIE THITBI 3aBOJACKUX IIEXOB?

Uto sSBIsIETCS UCXOIHBIMH JaHHBIMU JJI1 TPOSKTUPOBAHUS KY3HEUHOTO 11exa?

Uro BKIIIOYAET B ce0sl MPOM3BOACTBEHHAS TPOrpaMMa Ky3HEYHOro 1exa?
[lepeuncnure pexxuMbl paboTHI IEXOB?

Kaxk pacnpenensitorcst GoHABI BpeMEHU?

SourwNdE



IEXHU JJUCTOBOM IITAMIIOBKA

B coctaB nuCTOMTaMIIOBOYHOTO 11€Xa BXOJIAT:
MIPOU3BOJICTBEHHBIC OTIEICHUS U yYACTKH, BCTIOMOTATEIbHBIC OTICICHHUS, IIEXOBBIC CIYXKObI U
YCTPOMCTBA, CKIIa/bl, OBITOBBIE IOMEIICHUS U AP.

2.1. Knaccudukanus JUCTOIITAMIOBOYHBIX I[€X0B

JlucTomTaMnoBoOYHbIE LIEXU Pa3JIESIIOTCS MO XapaKTepy BBITYCKaeMO MpOAYKIHMH, rabdapuram
HITAMIIOBOYHBIX JeTaliei, 00beMy BBINyCKa, TUIY (CEpUITHOCTH) MPOM3BOJACTBA, BUIY BBITYCKAEMOM
MPOIYKIIMH U BUY CIICIIUATH3AIH POU3BOJICTBA.

Xapaxmepucmuka demaneii: Mmatepual, rabaputsl, popma.

Ilo 2abapumam wmamnosoyHsIX demaieil Pa3IMyalOT: 0c000 MEIKUe, MEJIKUe, CPeIHNe, KPYTI-
HbIe U 0000 KpymHbIe netanu. COOTBETCTBEHHO U I1eXH U WX ocHamieHue: ot 400kH, 10 ABYX- YeTHI-
peX KpUBOLIMIHAIX ITpeccoB > 6300kH.

OpuentupoBouHo: oco6o Menkue aeranu 100 x 100mm, oco6o kpymabIe >1500 X 1500MM.

Ilo 00beMY BBIIYCKAEMOM NPOAYKIINH:

mesikue (1000...20 000 1/rox), cpennue u kpynusnie (5000...100 000 1/rox).

Ilo muny npou3zeoocmeéa — MOXHO XapaKTEpHU30BaTb KOJMYECTBOM omepauuil (merane-
orepanuii), 3aKperyieHHbIX 3a MPECCOM B CPEIHEM IO 1IeXy IpH MOJHOU 3arpy3ke B TEUEHUU Toja:
MaccoBOE - 10 5 omeparwii; KpynHocepuitHoe - 10 20; cepuitHoe - 1o 50; menkocepuiinoe - > 50.

Ilo éudy évinyckaemoii npodyKyuu: Ky30BHOH, paMHBIN, KapKacCHBIN, apMaTypHBII U T. 1.

Ilo cneyuanu3zayuu 1EXW JCIATCS HA YHUBEPCAIbHBIE (MHOTOHOMEHKIIATYPHBIE) U CIICIUATH3H-
pOBaHHBbIE.

2.2. TexHoJioru4YecKHii mpouecc

[Ipu pazpaboTke TEXHOIOTMUYECKOTO Mpolecca ONPEaeIIIOT:
- XapaKTepUCTHKY UCXOJHOIO MaTepHaja, pa3Mephl 3ar0TOBOK, PACKPO M pacxo] MaTepuana;
XapakTep U MOCJIe0BaTeIbHOCTD ONepalluii U3rOTOBIICHUS JAeTaleil;

- THII ¥ pa3Mepbl 000pyI0BaHMSL; TPOU3BOAUTEIILHOCTE 000PYAOBaHUS;

- aBTOMAaTH3alMIO U MEXaHU3ALIUIO MPOIIECCOB;

- paspsz paboT; KOJINYecTBO pabouuX, OJHOBPEMEHHO PaOOTAOUINX HA JAHHBIX ONEpPAIUsX.

Buioop eapuanma: o0beM BbITycKa, TUI IPOU3BOACTBA, (opMa U3JeNus, MaTepuai U T. J.

Bri6op Ha ocHoe TOP.

Knaccugurayus npoueccoe u onepayuii XOJIOTHOM IITAMIIOBKM.

PaznenurensHbie U popmonsMensionme. Yacto BMecTe - KOMOMHUPOBAHHAS IITAMIIOBKA: HApe3-
Ka C OTTUOKOM.

HImamnyemocms mamepuana: ¢ yBeTu4eHUEM OTHOCUTEIBHOTO YUIMHEHUS IITaMITyeMOCTh Ma-
TepHala pacTeT, a C yBeTUYCHUEM TBEPIOCTH MaIaeT.

HauGonbiielr cmocoOHOCTHIO K BBITSDKKE O0JIATAIOT HU3KOYTIIEPOIAUCTHIE CTAIH C COIAEPIKAHUEM
yraepona 0,05+0,14%.

KavecTBeHHOE TpeAcTaBiIeHNUE: OTHOLICHHE Ipeeia TEKY4eCTH GOy K Mpelely MPOYHOCTH MPH
PacTsDKEHUU Op,

s craneir TmyOokoif BeiTskkn = 0,65 ... 0,7.

PacnipocTpaHeHHBIM MOKa3aTeNeM SBISETCS YUCI0 DPUKCEHA - TI1yOuHa BbIIaBIMBAHUS JIYHKU. Y
CTajeil A BecbMa IiTyOOKON BBITSKKH ITyOWHA JIYHKH 9...12 MMm.

Ilpoyeccuor: BeIpyOKa, OTpe3Ka, 00pe3ka, MpoOuBKa, THOKa, BHITSKKA.

Obopyooeanue: npecchl KPUBOILUIIHBIE OTKPBITHIE U 3aKPBITHIE MPOCTOrO JEHCTBUS, IPECCHI
KPUBOILIHUITHBIE U THIPaBIMYECKHE ABOMHOTIO U TPOMHOIO ACUCTBUSI, MPECChI- aBTOMATHI.



2.3. ABTOMaTI/I3aIII/Iﬂ M MeXaHHu3alusl [eX0B JUCTOBOI INTAMIIOBKH

ABTOMaTH3aIMs: TTPOU3BOJCTBEHHOTO0 O0OPYAOBAaHUS, TPYAQ, CHUKCHHE CEOECTOMMOCTH, yIyd-
HIEHUE YCJIOBUM TpyJa, CHUKEHUE TpaBMaTU3Ma.

Cam nporiecc - f1ecaTbie J0IU CEKYHIbI, CEKYH/IbI.

ABTOMaTH3alMs — aBTOMaTUYECKas Mojaya MaTeprualia B ITaMIl, ChbeM U yAAJICHUE JeTajeh u3
mTamina, rnepefada ¢ nepexoja Ha Mepexoi WM ¢ Olepalydy Ha onepaliuio, cMa3ka Marepuasia, CMEeHa
ITAMIIOB, YJaJI€HUE OTXOA0B U T. ]I.

ITPOLHEHT ( % ) ucnonav3oseanusn yucna xo008 JILL npeccoes.

OcHoenoe nanpagienue agmoMamu3ayuu Xo100H0-WmamMnoe04H020 NPOU3e00CmMea: —

co30anue cucmem ¢ nPoZPaAMMHBIM YRPAGIeHUEM padomuvl 000py006aHus

IMO - munumym —

pe3koe ysenuvenue cucmem ¢ 4I1Y.

Mamepuan ycnoeno densam na 1eHMOYHBLIL, WIUPOKOPYIOHHBLI U ROTOCOBOUL.
Jlenma- 0o 300-400mm, monwuna om 0,05 oo 3,6mm.

Aemomamu3zauus - nooavu:

BAJIKOBbIE, KIIMHOPOJIUKOBBIC, KITMHOHOXKEBBIE, KIICIIEBbIE, KPIOUKOBHIEC.
[IpuBoa mosay ot: mpecca, mITamia, CAMOCTOSITEIbHBIM (ABTOHOMHBI).

ITpumep nonaun (ITPUJIOKEHUE)

ITopaya B mTamMn KpYyNmHO U CpeJHErabapUTHBIX 3arOTOBOK MPOU3BOJUTCS C TIOMOIIBIO YCTPOK-
CTBa, Ha3bIBAEMOIO JIUCTOYKIATUUKOM.
ABTOMaTI/IBaHI/IH U MCEXaHu3alusa MpCeCCOB BO3MOXKHA IIpPHU q)pOHTaJIBHOM U IOCJICAOBAaTCIBHOM
PacIoIOKEHUU 000PYyTIOBAHHUS.
2.4. Opranu3zanus ¥ MeXaHU3anus YOOPKHU U nepepadoTKu 0TX0J10B

B nexax JLILL. B cpeanem He MeHee 25% oT o0IIero KoianyecTna rnepepadaTrbiBaeMoro Metamia —
OTXOJbI, U3 HUX — HeleJIoBhIX ~ 70% oT 00IIero KoJM4yecTBa.

CyiecTByeT HECKOJIBKO CIIOCOO0B YOOPKHM M TPAHCIOPTHPOBKH OTXOJIOB:

1.B Tapy Win HaMOJbHBIE TEJIEKKU BO3JIE MPECCOB;

2. OTXOZBI TPAHCIIOPTUPYIOT TEJIECKKAMHU B TOJBaJbHBIC TOMEIIEHUS MO 1IE€XOM, KyJa OHU CChI-
MAIOTCS Yepe3 JIOKH;

3. OTXOBI COOMPAIOT U TPAHCIIOPTUPYIOT JICHTOUHBIMU TPAHCIIOPTEPAMH (II0J1BAJ, TPAHIIIEH);

4, KOMOMHUPOBAHHBIA HA36MHBIA U MMOJ3EMHBIN CITOCOOBI cOOpa U TPAHCITOPTHPOBKH.

Ilepevlit — MeNKOCEPUIHOE U CEPUIHOE IIPOU3BOJICTBO.

Bmopoit — nHoTAa B KPYITHO CEPUIHOM MPOU3BOJICTBE, HO JUISl HOBBIX LIEXOB HE MOXKET OBITH pe-
KOMEH/IOBaH.

Tpemuit - naubonee nporpeccuBeH. [Ipumensiercs B coBpemennbix JI.ILIL. ¢ maccoBeIM U KpyTi-
HOCEPUHHBIM IPOH3BOJICTBOM.

2.5. MexaHu3anus YCTAHOBKH IITAMIIOB
YcTraHoBKa MITaMIIOB TPEOyeT OTHOCUTEIIEHO MHOTO BPEMEHH.
JU1d yMEeHbLIEHHS TIOTEPh BPEMEHN MHOTHE U3 COBPEMEHHBIX ITPECCOB UMEIOT BBIIBHYKHBIE CTOJIBI
WIN BBIIBIKHBIE TUIMTHI (Hamp.: MOBOpPOTHBIE cToibl HA BA3E - B cTOpOHY LEHTPaJIbHOTO Mpoe3zaa -
CYIIECTBEHHO YCKOPSET MPOLIECC UX CMEHBI).

2.5.1. HlTamnbl

OCHOBHOM MHCTPYMEHT. YCJIOBHO pa3AeisilOT HA TPYIIbI MO pa3MepaM, MAcCe€ M IO YCHIHIO
npecca.
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[ITaMIibl ¥ TPUCTIOCOOJIEHUST IO CBOEMY Ha3HAYCHHIO MOAPA3ICISIOTCS Ha TPYIIBI: OCHOBHOTO
¢doHa, HauaNbHOTO (POH/IA M pacXoyeMble B TEUEHHE TOA.

Ecnmu mpoekT 3aBoja mim mexa pazpabaThIBacTCsi Ha TOJHBIM 00bEeM MPOU3BOJCTBA U TIEPBYIO
ouepellb, TO B KaMUTAIBHBIX 3aTpaTax yYUTHIBAIOTCS TOJBKO IITAMITBI HA T€ JETANU, BBITYCK KOTOPBIX
peyCMaTpUBAIOT IIEPBON OYEepPEbIO.

Ocnoenoit ghono mTaMIOB U MpeccHopM - OMPEAEIAIOT M0 KOJIHMUECTBY TUIIOPA3MEPOB JeTalei,
MOJIeXKAIUX MITAMIIOBKE W IITAMIIOBOYHBIX OTEPAIHid, PUXOISAIINXCS B CPETHEM Ha OJMH THUIIOPA3-
Mep IeTalen.

[Tpou3BeneHNE 3TUX BEJIMYUH JEISAT Ha KOJMYECTBO IITAMIIOB OCHOBHOTO (DOH[IA.

CpenHee KOIMYECTBO MITAMIIOBOYHBIX OIEPALINi, TPUXOISAIIAXCS HA OHY IETalb:

aBTOMOOWIIN JIeTKOBbIe — 2,3+3,2;  rpy3oBbie - 1,9-2.3; aBToOychHl - 1,7+2,2 wuT.1I.

OcHo6HOIl poHO KOHTPOIBHBIX NpUCIIOCOONICHUN npuHUMaeTcs B % % OT ocHOBHOTO (hoHaa
mMTaMIioB 0co6o menxue-10%, menkue —=15% ; cpeonue-30%; ocobo kpynuvie, cneyuanvusvie —25%.

Hauanvuulii hoH0 wimamnoe u KOHMPOJIbHBIX HPUCHOCOONEHUIl - TITAMITBI ¥ KOHTPOJBHBIC
npucrnocoOIeHnss OCHOBHOTO (pOHAA U 1y0IepOB K HUM.

KonnyecTBo mTamroB — 1y0JiepoB 3aBUCUT OT MPOYHOCTH M CTOWKOCTH IITAMIIOB M TOJIOBOM IPO-
TpaMMBbI BBIITYCKA.

T'o0o0601i pacxo0 wimamnoee - ONPENENACTCS CTOMKOCTBIO IITAMIIOB U KOJIMYECTBOM JETANICH IO
rOJI0BOM IIpOrpamme.

2.5.2 Pacxol BCIOMOraTebHbIX MaTepHaJioB

1. nast pemoHTa 000pyIOBaHMS, OCHACTKH U IITAMIIOB;
2. O4YHCTKA, IPOMBIBKA U CMa3Ka;
3. TEXHOJOTMYECKHE LIENIN - CMa3Ka IpU IITaMIIOBKE: Ha 1TOHHY M3A€nuil ~ lKr TexHoJornye-
CKHX CMa30K.
Bompocs! 115t caMonoAroToBKu

Hepe‘H/ICHI/ITe KJIaCCI/I(bI/IKaI_[I/IOHHBIC IMPU3HAKU JIUCTOIITAMIIOBOYHBIX HGXOB?
Yro onpeAensioT npu pa3padoTke TEXHOJIOTHUECKOTO Iporiecca?

Yro maeT aBTOMATH3AIMS TPOU3BOICTBEHHBIX MTPOIIECCOB?

Kak ocymecTBisiercs opranusaiys yOOpKu U rnepepaboTKH 0TX010B?

Yo sABIIsIETCSI OCHOBHBIM HHCTPYMCHTOM KY3HCYHO-IITAMIIOBOYHBLIX LIGXOB?

SAEIE N
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3. IPOEKTUPOBAHHE IIEXOB XOIIl 1 XOJIOJHOM BBICAIKH

Omneparmun XOII (xonomHas o0beMHas MITaMITOBKA): BbIIABJIMBaHHE, BbICAJKa, ocaj-
Ka: MCTU3bLI U ACTAJIM MAIllMH, U3TOTOBJIACMBIC B XOJIOAHOM COCTOSIHUM, PA3JIMYHBIC I10 (bopMe
(cTepxHEBBIE, TUIOCKHE U MIApOOOpa3HbIC) U MO CIOCO0Y M3TOTOBIEHUS (JIeTalld BBICAJ0YHBIC, BHIPYO-
HBIC, THOOUHBIC) - HauboIee NPocpeccushvie CROCOOLL U320MOBLEHUS Oemalel.

3.1. Knaccudukauus nexon

exu XOIII: Bug mpon3BoACTBa, Macca BBITYCKAEMBIX ACTalIeld, 00beM U THIT TPOU3BOJICTBA.
Buo npouszeodocmea: cnenianbHble 1 YHUBEPCAJIbHBIE.

Macca: meaxue (00 0,1 k2); cpeonue (00 1 k2); kpynnuwie (00 10 k2) u ocooo kpynuwie (>10k2).
Oo6vem npouszeoocmea: venkue 1iexu (10 1 000t1); cpenuue (1o 10 000T.); kpymabie (>10 000T.).
THUII npouzeoocmea:

MeJnKocepuitHoe — 3a 1 mpeccom >50onepanuii;

cepuiiHoe - 10 50 onepanuii;

KpynHocepuiinoe — 10 20 u maccoBoe —5...10.

3.2. Pa3pa6oTka TeXHOJOrH4YecKoro npoiecca.

Pa3paboTka TEXHOJIOTMUECKOTO MPOLIECca 3aBUCUT OT: (opmbl U  pazmepos demaneu, mame-
puana u 20008020 6bINYCKA.

Bce nmetanu U3 0HOTO M TOTO K€ MaTepuaia rpylnmupyioTcs IO BUIaM U F€OMETPUYECKUM pas-
Mepam.

Tunoso# Texnonoruueckuil nmpouecc XOILl: - pazneneHne UCXOAHOrO MaTepuala Ha MEpHbIE 3a-
TOTOBKH, -yJaJ€HUE 3ayCCHIIEB, -KaJUOpPOBKAa 3arOoTOBOK WJIM paBHEHHE (IJIAHUPOBKA €€ TOPIEB), -
npeaBapuTeNbHas TepMOOOpaObOTKa , -OYUCTKA OT OKaJNWHBL, - (hocaTtupoBaHue U CMa3Ka, -
(hOpMOU3MEHSIONINE ONIEpaIlid M - OKOHYATEIbHAs MEXaHW4YecKass 00padoTKa.

3.3. O6opynoBanue

XOII: MmexaHMYeCKUe U THAPABINYECKHUE TMPECChl BEPTUKATHHOTO M TOPU30HTAILHOTO MCIIOIHE-
Hus. Ha ropu3oHTanbHbIX Ipecc-aBTOMaTax B KaueCTBE MaTepHaa UCMOJb3yIOT OyXTOBBIH MaTepHall.
OTH Npecchl: OAHONO3UIMOHHBIE 1 MHOTOIIO3UIIMOHHBIE (10 7 mo3uuuii). BepTukanbHbie mpecchl — Ko-
JIEHO pBhIYaKHbIE, HO MPUMEHSAIOTCS TAK)KE M KpUBOLIMIHBIE. Mconb3yloTcss 1 YeKaHOYHbIE IPECCHI: -
BBITIOJIHEHHE ONeparuii, TpeOyromuX OOIbIINX YCUIUHA MPH HEOOIBIINX pabounX X01ax.

XB-aBTOMATHI IBYX TUIOB (CTEP>KHH):

1. aBTOMaTH4eCcKHe JUHUM [Tl U3TOTOBJICHHS OOJITOB C 3aKOHUEHHBIM LIUKIOM TE€XHOJIOTMYECKUX
orepanui, BKII0Yasi TepMooOpadOTKyY, aHTHKOPPO3UITHOE MTOKPHITHE, B3BEIIMBAHNE U YIIAKOBKY.

2. aBTOMAaTUYECKHE JIMHUM JJIS BBIMOJHEHUS OCHOBHBIX OIEpalyii: BbICaJKa I'OJIOBKH, 0Ope3Ka
rpaHei roJOBKH U HaKaTKa pe3bObl.

3.4. UHCcTpyMEHT

Jlnia neraneii, U3rOTaBIMBAEMbIX BbIIaBIMBAHUEM, YUUTHIBAs TSXKeIble yCIOBHUS pabOThl, KOJIMYe-
CTBO IITaMIIOB - TyOJIEPOB JJOJKHO OBITH HE MEHEE ABYX- TPEX Ha KaXKyI0 OIEpaIlHIo.

Crotikoctb: oT 550-10 150 TBIC. y1apOB — (M3 MPAKTUKH).

XB: pacxon MHCTpYMEHTa OIpEAENSeTCs MO YACIbHBIM II0Ka3aTelsiM Ha |TOHHY BBIMYyCKa -
KI/T (XOJIOMHOBBICAI0YHBIE TIpecchl —12,9; pe3pboHakaT-HbIe MaIuHbI — 5,0).

Cpeonuii yoenvHulili pacxo0 uncmpymenma (Ko/m):

HavanpHblif GoHI MHCTpYMEHTa U MPHUCIOCOOJIEHUI peKoMeHAyeTcsl IpUHUMATh B pazMepe 25%
OT TOJOBOW MOTPEOHOCTH:

MIPECCOBBIM MHCTPYMEHT - 17,0
PEXYILINI HHCTPYMEHT - 6,0
MEPHUTENbHBI WHCTPYMEHT - 0,1
KPETIe)KHBI HHCTPYMEHT - 1,0
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npucrnocodnenus - 0,9 Mroro: £25%
3.5. OcHOBHBIE H BCIIOMOTaTe/IbHbIe MAaTePHAJbI

CraJb: BBICOKAS MJIACTUYHOCTH M BO3MOKHO 0OJiee HM3KOE CONPOTHBIICHHE jaedopMaiuu - yr-
nepox 1o 0,4%; xpom 10 1% (15X ~ 15XT). Otxoast -5 ...15%.
XB: ocobbIe TpeOOBaHUS K KAYECTBY MMOBEPXHOCTH.

Bormpocs! i1t caMommoaroToBKu

1. Ha3zoBure 0CHOBHBIE BUJIBI [IEXOB XOJIOIHON 00HEMHO ITAMIIOBKU?

2. OxapakTepu3yiTe TUIOBOU TexHOoJIorn4aeckuit mpomecc XOIII?

3. Ilepeuncnure OCHOBHBIC BUIBI U OCOOEHHOCTH TEXHOJOTMYECKOrO OOOPYAOBaHUS, MpeIHa-
3HAYEHHOTO IS peanu3anuu npoieccoB XOIL?

4. Kakwne TpeOOBaHUS MPEIBSIBISIOTCS K TEXHOJIOTHUECKONH OCHACTKE U MHCTPYMEHTY, IPUMEHSI-
e€MOMY TIpY U3TOTOBJICHUH aeTaneit metogamu XOII?

TEMA 4. CTPOUTEJIBHOE IIPOEKTUPOBAHUE
(OCHOBBI CTPOUTEJIBHOI'O AEJIA)

4.1. Knaccupukanus 3qaHnui

[TpoMbIieHHbIe 30aHMS: MPOU3BOACTBEHHEIE, CIIY)KEOHO-OBITOBBIC, CKIAJCKHE, CHEIHAILHOTO
Ha3HAYCHUS U T.J.

Ilpou3eoocmeennbie — ONIpEIETICHUE IPUBEACHO PaHEe.

CrnystcedoHo-0btmosble: 001IE3aBOACKUAE CIIYKOBI M yCTPOMCTBA, 3APABIYHKTHI, MYHKT MUTaHUS,
texanueckue cinyx0sl (Kb, OI'T, OTMET, OTMETP wu T. 1.).

Cknaockue - onpeoenenue 0amos CAMOCMOAMENLHO.

30anun cneyuanvnozo nasnauenua: ADBK, uHXeHepHBIE KOpIyca, TEIIO-3HEPro-LEHTPAIH,
MOJICTAaHIINHM, KOMIIPECCOPHBIE CTAaHLIUHU, TETJIOBO3HBIE JIETIO, TApaXKu U T. 1.

[To COBOKYIMHOCTH MpPEABSBISIEMBIX TPEOOBaHMN (KAMHMTAIbHOCTh, SKCIUTyaTallHOHHBIC W apXU-
TEKTypHbIE KadecTBa) BCE 3JaHMs pa3/eisoTCs Ha YeThIpe Kiacca: K | Kiaccy OTHOCSTCS 3[aHUs, K
KOTOPBIM MPEABSBISIOT MOBBIIICHHBIEC TPEOOBAaHUS, a K 4 KIIACCy — MUHUMAJIbHBIC.

Kanumansnocms 30anuii - xapakTepu3yeTcsi OTHECTOMKOCTbIO M JOJTOBEYHOCTHIO €ro KOH-
cTpykuuid. OrHECTONKOCTh 3MaHuil 1 Kilacca AOKHA OBITh HE HIDKE 2 CTENEHH, 2 Kjacca He Hibke 3
CTEIEHH , 3 U 4 KJIACCOB - HE HOPMUPYETCH.

Cmenensv o2necmounkocmu 30anuil ONPEIEISIETCA IPYNIION BO3rOpaéMOCTH KOHCTPYKLUHI, U3 KO-
TOPBIX COCTOUT 3JaHUE UJIH COOPYKEHHE.

Pa3znuyaroT Tpu rpyImib BO3TOPaeMOCTH:

K nepesoiut epynne oTHOCATCA HE CrOpaeMble MaTepUalibl U KOHCTPYKLMH. [1og Bo3aeiicTBHEM OTHS
WJIH BBICOKOM TEMIIEPATyphl OHU HE BOCIUTAMEHSIOTCS, HE TJICIOT U HE O0YTJIMBAIOTCSL.

Bmopas - TpynHO BOCIUTAMEHSIOIIKECS, TICIOUINE UM O0YIJIMBAIOIINECS MaTepUabl.

Tpemwvs epynna - Matepuanbl 1 KOHCTPYKIIMU U3 3THX MaTepUaOB, HE 3alllUILEHHBIE OT OTHA U
BBICOKHX TEMIIEPaTyp.

Honzoeeunocms 30anuii XapakTepusyeTcs OPHUEHTUPOBOYHBIM CPOKOM CIYKOBI €ro KOHCTPYK-
Ui 06e3 MoTepu HKCIUTYTAIMOHHBIX KauecTB.

Tpu cmenenu oonzogeunocmu: 1 crenenp — 6onee 100 mer; 11 - 80+100 mer; 1III- 20+50 ner.

[TocTpotiku co cpokoM Ciryx0b MeHee 20 JIET CUMTAIOTCS BPEMEHHBIMU.

Amasicnocms nPOU3600CMEEHHBIX 30AHUI HE OTPAHUYNBAIOT.

Bce npouzeoocmea noopazoenaomcea no B3pbIBHOW, B3pbIBa - MOXKAPHON M MOKAPHOW OIMACHO-
CTHU Ha 6 KaTeropui.

A u b — B3pbIBO- ¥ TOKApPOOIMACHBIE MPOU3BOJICTBA.
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B, I', I — moxxapoonacHbIE.
E - B3pbIBOONIACHBIE.
A — Haubonee 63pvléa- u noHcapoOOnAcHvle NPOU3B00CHEA, B KOTOPHIX HCIOIb3YETCS MM MO-

I'yT 00pa3oBaThbCs:

- TOPIOYHE Ta3bl C HUKHHUM IpeiesioM B3pbiBaeMocTd - 10% 1 MeHee kK 00beMy BO3/1yXa;

-)KUJIKOCTH C TeMIIepaTypoil BerbIky mapos 28°C.

[Ipu 5TOM, B3pBIBOOMACHBIMH CUHTAIOTCSA: CMecH B 00beme >5% oObema nmomernieHus (BeuecTsa
CIOCOOHBIE TOPETh U B3PBHIBATHCS NMPH B3aMMOJICHCTBHHU C BOJOU, BO3LyXOM WU APYT C APYTOM).

Ilexu x0n100H011 witmamnoeku OTHOCAT K Kareropuu /I, a Ky3neunsvie K xareropuu I.

OnHako, oTAeNneHus TepMUUECKUE, COOPKH, CBAPKH, OKPACKU, CMa3KU-KOHCEPBALMU H T. /1. OTHO-
cATcs K kateropunt b

[Tpon3BOACTBEHHBIE 3/1aHUS pa3/eAOTCs Ha GpoHapHbIe U OecoHapHBIE.

doHaphb - OCBEUICHHUE U adpallus.

Bbeconapusie Ha 7...8% nemesie (pacxonsl Ha coaepkanue Huxe Ha 10...15%).

4.2. OcHOBHBIE N0JIOKEHHS 110 POCKTHPOBAHUIO 31aHUS

[IpuMmeHeHne Kelne300€TOHHBIX, METAJUTMUECKUX WM APYTUX CTPOUTEITBHBIX KOHCTPYKIUH IS
3IaHUA M COOPYKEHUU perraeTcsi UCXos u3 cooOpakeHui T (TEXHUKO - SKOHOMUUYECKOH) I dek-
TUBHOCTH.

[Ipu BO3MOXHOCTH HECYIINE KOHCTPYKIIMH CIIEAYET BBITOJIHATH U3 COOPHOTO Kejle300eToHa.

CmansHble nHecyujue KOHCTPYKLIUU HanOoJee 1es1eco00pa3Hbl:

- U1 KOJIOHH W (pepM mpu BwICOTE A0 HHM3a (hepM Oosiee 18M mim mpu miare KOJoHH 12M mpu
HAJIMYUA MOCTOBBIX KPAaHOB I'PY30MOABEMHOCTHIO S0T M > WM MpH JABYX SAPYCHOM DPACIOJIOKEHUH
KpaHOB;

- Ut pepM OTaIrIMBAEMBIX 3[aHHH, B 31aHUAX ¢ TponeTamu 30M u OoJee.

3naHus Ui XOJI0IHO IITAMIIOBOYHBIX 11€XOB MOTYT UMETH %/ OETOHHBIN KapKac.

Jlnst 31aHui Ky3HEUHBIX 11eX0B ¢ KoBouHbIMHU Ipeccamu 20 000kH u Goinee cnenyer o0s3aTenbHO
MPUMEHSTh CTAJIbHOM KapKac.

Hapyoicnvie cmenvt omaniugéaemuvix npousgo0CmeeHnblx 30anuti  CIenyeT nefaTh  KapKacHbI-
MU U C IPUMEHEHHEM CTEHOBBIX TMaHENed W3 MEJIKOro SYEeHUCTOro OeTOHAa WU KUPIUYHBIMU.

Kononnwt 3cmaxao: nuis xpanos 10 30 T 1 BbICOTOH 10 13M 11esecoodpa3Ho MpUMEHSTh COOPHBIiA
k/ 6eToH. [Ipn OombIIEH BBICOTE U TPY30MOIBEMHOCTH — CTAIb.

IIpouseoocmeennuvle 30anus — becuepoaunvle.

4.3. KoHCTPpYKTHBHAsl cXeMa 3/1aHUA

DNeMeHTHI 3[JaHKsA: HEeCylllHe, OrpakJarollue M  COBMeHIarouue 006e QyHKIHH.

Hecywue: GbyHmaMeHTBI, KOJIOHHBI, pa3IMYHbIC Oamku, (hepMbl.

Ozpasicoarouyue: Kpblllla, CTEHbI, IEPETOPOJIKH.

CospemeHnHble NPOU36OOCMEEHHBIE 30AHUA CTPOSIT, TITABHBIM 00pa3oM, U3 COOPHOTO *k/0eTOHA:

IpUYeM,

00HOIMAdICHble 30aHUsi CTPOSIT C IKEJIe30-OCTOHHBIM KapKacoM, BBIITOJHEHHBIM B BHUAC pPaM,
COCTOSIIIIMX W3 3aIEMJICHHBIX BHU3Y KOJIOHH W IIAPHUPHO C HUMH CBSI3aHHBIX pureneit (dhepm, Oa-
JIOK), a

MHO209MANACHblE 30aHUA CMPOAM  TAKXKE C KeIe30-0ETOHHBIMHU KapKacaMH, BBIIIOJIHEHHBIMHU 10
paMHO¥ cxeme, HO C KECTKHMH y3JIaMH.

JIByX sSIpyCHOE pacIoJIO)KEHHE MOCTOBBIX KPaHOB HEOOXOIMMO B Ky3HEUHBIX I[e€XaX C TUIPaBIIU-
yeckuMH KoBouHBbIMU Tipeccamu 100 000xH (10 000T) u 6onee.
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4.4, BeTOH M XKej1e300eTOH

Kenez006eToH — OETOH, YCHIJICHHBIN CTAIBHOU apMaTypoOi.

Fapm.= 0,5+2% nomaayn nonepeyHoro ce4eHusl.

[IpounocTs Ha cxxaTHe TsHKENbIX 0eToHoB: - 100.. .2OOKH/I[M2'.

beron — xopomio paboraer Ha c)KaTHe, ITUIOXO — Ha PacTsHKCHHE.

[IpenBapuTenbHO — HAPSKEHHBIE KOHCTPYKLIUKA YMEHBIIAIOT MacCy CTPOUTENBHON KOHCTPYKIIUI
Ha 45+50%.

4.5. OcHOBHbIE TOHATHS M HOPMbI CTPOUTEIHHOIO NPOEeKTHPOBAHUS

Pa3zousounsvie ocu - B3aMMHO TIEPIEHIUKYISPHBIEC MPSMbIE JIMHUN, HAHOCUMBbIE Ha TUIaH 3/1aHUS U
o0Opa3yromue mpsIMOYTOJIbHYIO KOOPJUHATHYIO CETKY.

Paccrostnust Mexxay pa30MBOYHBIMU OCSIMH JIJISI OJTHOSTAXKHBIX MPOMBIIICHHBIX 3aHUM - 6M., IS
MHOT'O3TaXHBIX —3M.

Ilponem - yacTh 34aHMsI, OTPAaHUYEHHAS ABYMS PSAAMU CMEKHBIX KOJIOHH.

[[TupuHa TPONETOB ISl OHOITAXKHBIX MTPOU3BOJICTBEHHBIX 3/ITaHUI HE 000PYIOBAHHBIX MOCTOBBI-
MU KpaHamu - 12, 18 nnm 24M., a 060pynoBaHHBIX KpaHaMmu — 18, 24 wmm 30Mm.

[[InpuHa nposeTOB MHOTOATAKHBIX 31aHUI 6 1 9 M.

Illaz Koa0oHHBL - IO CPETHUM U KpAWHUM psigaM 6 win 12M.

Cemka KonouH - IPOU3BENICHUE WUPUHBI NPOJlema Ha wiae KOJOHH CPEIHMX psAloB B M: 24x12;
18x12 m 1. 1. JI;si MHOTOATaXHBIX - 6 X 6, 9x 9.

Bvicoma nponema - paccrosinue H.

BricoTa 10 Bepxa KpaHOBOI KOHCOJH - .

BricoTa 10 mogkpanoBoro mytu — hj.

Ocadounvlii w0 TIipeaycMaTpUBAETCA y 3JaHMsI, €CIM OHO PACIOJIO0XKEHO Ha HEOJHOPOIHBIX
TPYHTaX C pa3InIHON HECYIIEH CIIOCOOHOCTHIO.

[IloB pa3pe3aer 37aHUE HA HECBA3aHHBIE MEXIY COOOM 4YacTH, YTO MO3BOJIIET UM HE3aBUCHUMO
CMENIaThCsl BEPTUKAIIBHO.

Temnepamypuulii w06 - TPeNOTBPAILACT BOZHUKHOBEHHME TEMIIEpAaTypHBIX HAIpsOKEHHH, 00y-
CJIOBJICHHBIX KOJICOAHUSMU TEMIIEPATYpPhl HAPYKHOTO BO3AyXa B KOHCTPYKIIUAX 3AaHUMA OOJBIION TPO-
TSYKEHHOCTH.

JlomyckaeTcsi TOpU30HTAIBHOE CMEIIEHUE CMEXHBIX YacTel 3/1aHusl.

Paccmosanue mesxncdy uigamu - onpeieniaeTcsi pacyeToM:

a) X/0eTOHHOE 37aHHE: OTAIIMBaeMoe - 10 60M., He oTaruMBacMoe — 10 40Mm;

0) cranpHOM Kapkac: oTtaruuBaemoe 3aanue — 10 120...150m.; He oTammBaemoe — 710 90Mm.;

Cmpoumensnulii 06vem 30anua ( 6ec YepayHOe) paBeH BHEIIHEMY 00beMy 3/IaHHsI, B3SITOMY OT
YPOBHS YHCTOTO MOJIa MEPBOT0 3Ta)a /10 BEPXHETO MOKPHITHS ¢ yueToM (hoHapei.

4.6. OCHOBHBIE Y)JIEMEHTBI 31aAHNA

Kononnwl 30anus — 0OCHOBHBIE HECYIINE 3JIEMEHTHI, BOCIPUHUMAIONINE HArPy3KH OT MOKPBITHIA,
depM, MOAKPaHOBBIX 0AIIOK, MOCTOBBIX KPAaHOB U JAPYT'HX TPAHCHOPTHBIX YCTPOMCTB, a TaKXe OT BETPO-
BBIX Harpy3oK.

IIpocmpancmeennas sHcecmkocms 30aAHUSL

[IpeaBapuTenbHO HANPsDKEHHBIN Jkene30-0eton  mapku  200-300

ITpu rmy6okoif 3aknanke (yHIAMEHTOB KOJIOHHBI CTaBST Ha MOJKOJIOHHUKM, a TOCJIETHHE Ha
byHIaMEHTHI.

YeM riryOxe GpyHIaMEHTHI MAIIMHBI  YeM OJIMKe 000pyA0BaHHE PACIIONIOKEHO K KOJIOHHAM 3/1a-
HUS, TEM [Iy0)Ke TOJDKHBI ObITh 3aJ1I00KEHbI (PYHIaMEHTBl COOTBETCTBYIOIINX KOJIOHH.

Jlnist KpaHOBBIX 3/1aHUM INTyOMHA YCTaHOBKU KOJIOHH - 8M, st OeckpaHoBBIX — 4,5...5.

Pacuem ocnoeanuit noo pynoamenmot KOJOHH (M COOPYKCHHI ) TPOU3BOAAT MO nedopMarusm
OCHOBAHMHU M HECyIIel CIOCOOHOCTH TPYHTOB.

Ycnoenwvie pacuemmnuie oasnenusn — vHa rpyHT B MH/M? cocTaBIsoT:
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- 17151 KpymHOOO10MOYHBIX TpyHTOB 0,3...0,6,
- st necyansix rpyHTOB 0,1...0,6,
- JIUIs1 TPOCAIOYHBIX TPYHTOB (CymnecyaHblii U cyranHok) 0,2...0,4,
- JUIsl cekaBIIuXcst HachbImHbIX rpyHTOB 0,08...0,25.

Dynoamenmmuvle 6anKu — CIyXat Ui BOCIPUATUS BEPTUKAIBHBIX Harpy30K OT HapYXHBIX CTEH
KapKaca 3JaHusl.

[TogkpaHoBbIe Oanku - K/OETOHHBIC U METAJITMYECCKUE.

Pesicum pabomut kpanos: | -JI- nerkuii; 11-C- cpennnii; |11-T- Tsoxensrif;

IV-BT- BecbMa TSKeINbIi.

Tsoxenbrii - 1o 240 BKIIOYEHUH B Yac MpU 2X CMEHHOM PEKHUME.

Cmenogble nanenu — OTPaXxICHHOE 3JaHUE TI0 €r0 KOHTYPY.

[Tanenu MoryT pacnoyiaratbcsi TOPU30HTAIBHO U BEPTUKAIIBHO.

@depMbI CTPONIIIBHBIE U TIOJCTPONIIIbHEIE. [Ipu pacueTe CTpONMIBHBIX )epM Harpy3ka oT BeTpa
YYHUTHIBACTCS MPU yTJIe HAKJIOHA BEpXHETo mosica > 30°.

Macca ocreknenus poHapst —35kr Ha 1M* OCTEKITeHHOI IIOBEPXHOCTHU.

Cuerosoit mokpoB — Kymnsack - 11cm., Typyxanck — 90 cm (cpenuss HanbGonbinas 3a 10guei).

IInuma nokpvimus.

CBeToBbI€ U adpalliOHHbIE (JOHAPU — OCBEIICHUE YIaJICHHBIX OT OKOH pabo4yMX MECT U adpanus
MMOMEILICHUH B LIEXaX.

Aspayusi - perynupyeMblii BO3TyX000MEH - 00ecreynBaeTCsl IPUTOYHBIMU U BBITSDKHBIMH OT-
BEePCTUSIMH B (DOHAPSIX U CTEHAX 3AHMUS.

Oceewernue - He 3aayBaeMble BepTukanbHble ¢oHapu. [Ipu TspkenoMm pexume paboThl KpaHOB —
BJIOJIb CETKA.

Ilonwbl - BOCIPUHUMAIOT BCE HArPY3KH, TOJKHBI ObITh YCTOMYUBBIMU K MEXaHUYECKUM, TETLNIOBBIM
U XUMUYECKUM BO3JICHCTBHSIM.

[Ton: — mokpbITHE (YUCTHIN TIOJI), — MPOCIOHKa ( CBSI3b MOKPBITUS C HIKEICKAIUMH SJIEMEH-
TaMH); — YIpyras [ocTeib, — CTSHKKa — KECTKas WM IJIOTHasE KOpKa (BBIpaBHHMBAaHUE); — THIPO-
W30JISIIUSA, — TOJCTUJIAIONMINN CJION (TTOATOTOBKA); — TETUIOW3OJISIIUOHHBIN CIIOW, 3BYKOU3OISAIIMOH-
HBIU CJIOH.

4.7. YanuuupoBaHHbIe TUIIOBbIE CEKIIHMU

I'occtpoem CCCP paspaborans! yHUPHUITMpOBaHHBIe TUTIOBBIE ceKiuu (Y TC), U3 KOTOPHIX clemy-
€T KOMILIEKTOBATh MPON3BOICTBEHHBIE U CIYKEOHO - OBITOBBIC 3/1aHUS.

4.8. ®@yHaaMeHTBI O MPecchl U MOJIOThI

Konctpykiuu pyHaaMeHTOB JTOKHBI 00€CIeunBaTh YA00HOE pa3MEIICHUE W HAJIeKHOE Kperuie-
HUEC MalllMHbI, SDKOHOMHNYHOCTb.

JlaBiieHrEe HA OCHOBAaHWE HE AOJKHO npeBbimath 0,02.. .0,O7OMH/M2.

Pasmep u macca ¢yHIamMeHTa JOJDKHBI OBITh TaKUMH, HPU KOTOPHIX aMIUIUTYyAA KoieOaHul He
JIOJDKHA TTPEBOCXOIUTH OMPE/ICTICHHBIX BETUYHH.

9.8.1. ®yHaaMeHTHI 10 KPUBOLIMITHbIE MIPECCHI TUCTOBOI IITAMIIOBKH

WNHnuBuayanbHble U IPYIIIOBHIE.
WuauBuyanbHble — YIayOJIeHHBIC B Ha3eMHBIC.
['pynnoBsie - paMHBIE€ U JIEHTOYHBIE.

PamMHble ¢pyHIaMEHTHI - YCTaHOBKA KPUBOLIMITHBIX MIPECCOB IS IITAMIOBKU KPYIHBIX U CPEIHUX
JMCTOBBIX J€TalIel IIPU MaCCOBOM M KPYITHOCEPUITHOM ITPOU3BOJICTBAX.

Pammuotit hynoamenm: xxectkas pama, COCTOSIIAS U3 MPOJOJIbHBIX JKEJI€30-0ETOHHBIX CTEH WU
OTIOPHBIX CTOCK, COEIMHEHHBIX MEX/y COOOW B IPOAOIBHOM U MOTIEPEYHOM HalpaBJICHUSX METaJIye-



CKUMHU OalKaM¥ WM PsAJ NOPTAIbHBIX METAJUIMYECKUX paM, CBA3aHHBIX CBEPXY B IPOAOJIHLHOM HAIpas-
JICHUU METaIN-4YeCKUMHU OaTKaMH.

OyHIaMEeHTHI 10pOKe HHIUBUIYaIbHBIX, HO YA0OHEe B dKCILTyaTalluu Iexa.

Pamnvle ghynoamenmuoi: TpaHIICHHBIE U STAXKHBIE.

Tpanmeitnple QyHIaMEHTHl NMPUMEHSIOT B T€X CIydasX, KOrja B Liexe TpeOyeTcs ycmaHosumo
O0HY, 08€ UlU MPU WMAMNOGOYHbIX JIUHUW B OJHOM MPOJIETE NapalIedbHO APYT APYTY.

DraxHble GyHIAMEHTHI - MOBAIbHBIE H HA3EMHBbIE.

MecTHBbIE yCI0BUS.

PamHuble (yHIaMEHTHI B 3/1aHUU C MOABAIBHBIM 3TAXKOM.

Jlenmounbwie yenyonennvie hynoamennot

NPUMCHATIOT OJid YCTAHOBKH KPUBOIIUITHBIX IMPECCOB OAWMHAKOBLIX IO YCHUJIMIO ITPU MAaCCOBOM U
KPYITHOCEpUHHOM MPOU3BOJICTBE.
4.8.2. ®ynaamenTsl noja odopynosanue K.11.

CDyH,Z[aMeHTBI 1101 KOBOYHBIC IITAMIIOBOYHBIC MOJIOTHI: ) KECTKUEC N BI/I6pOI/130.HI/IpOBaHHBIG.

XecTkre MpUMEHSIOT BO BCEX Cydasix, KOTJa MOJIOTHI IPHU paboTe HEe OKa3bIBAIOT BPEIHOTO BIIU-
SIHHSI Ha 3JTaHUE WM COceHee 000pyIOBaHHE.

Mounonutaslie 010ku. beron 200-300.

JInsi yMEHbBIICHHS KECTKOCTH YAapa MEXIy MOBEPXHOCThIO (yHJaMEHTa U MOJIOTOM JIeNaloT
MIPOKJIAJIKY U3 TyOOBBIX OpPyCheB, COOpPaHHBIX B OJWH WM Heckoibko mmToB. AYB. Jlng MITY go 1T.-
JIUCTBCHHMUIIA, COCHA.

BuGpouzonupoBanHbie (yHIaMEHTHI 10 MOJIOTHI CIIEIYEeT MPUMEHSTh:

- B palloHax € )KUJIBIMU CTPOSHHUSIMH TOJIBKO MPH CHEIMATU3UPOBAHHOM 000CHOBAHHH,

- TpU HAIUYUU BOJIM3M YCTaHABJIMBAEMBIX MOJOTOB II€XOB C TOYHBIM OOOPYJOBAHHEM U YYB-
CTBHUTEIBHBIMH MTPHOOpaMH,

- MpH HEOIAroNPUATHBIX TPYHTOBBIX YCIOBUSX U T. 1.

Bormpocs! 151 caMommoaroToBKu

[lepeuncnute OCHOBHBIE TUIIBI POU3BOICTBEHHBIX 3JaHUIT?

Kakue monoxeHuss HEOOX0AUMO YIUTHIBATH IPU MTPOSKTUPOBAHUH 3/IaHUH U COOPYKEHUI?
[lepeuncnure OCHOBHBIE MOHATHUS U HOPMBI CTPOUTEIBLHOTO MPOSKTUPOBAHUS?
OxapakTepu3yiiTe OCHOBHBIC SJIEMEHTHI 3JJaHHI1?

Kakue TpeboBanus mpeabsBisitoTcs K pyHIaMEHTaM Ky3HEYHO-IITAMIOBOYHBIX MAIIMH pa3-
JUYHOTO TEXHOJIIOTUYECKOTO Ha3HAUCHUS?

arwE
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CXEMbI 1 PUCYHKH

1. 'eHepaibHBIH NJIAH 32BOAA

2.CTtponTesibHOE IPOCKTHPOBAHME.
OCHOBBI CTPOUTEJILHOTO J1eJIa:

- 3JIEMEHTbI KOHCTPYKIMIi;
- paspesbl 31aHU;
- IUIAHMPOBKM;
- IUIAH Ky3HEYHOIO 1exa;
- IUIAH JHMCTOIITAMIIOBOYHOIO L[eXa.
- npumeps! GyHAAMEHTOB;

3. TexHn4ecKre HOPMbI U IPAaBHJIA OTIPY3KH KeJ1e3HO
- AOPOKHBIM M ABTOMOOMWJILHBIM TPAHCIIOPTOM

4. HopMbI NpOEeKTUPOBAHUS
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1 - npeccoBblii 1ex

2 — ca1y:ke0HO-0bITOBBIE MOMELEHHS NPeCCOBOro nexa
3 — KOpmyc CKJIa/10B

4 — oKpacoYHbIIl Hex

5 — koJiecHbI Kopmyc Nel

6 — peccopHBbIii Kopnyc

7 — Ky3HeYHbIi Kopmyc

8 — 3aroToBHUTEJILHBII KOpMYC

9 — koJiecHblii Kopmyc Ne2

10 - cky1a rOTOBOM MPOAYKIMH KOJIECHOT0 Kopmyca No2
11 — y4acTOoK OTIPY3KH METALTI00TX0/10B KOJIECHOro Kopmyca Ne2
12 — kucjiopogHasi pamna

13 — xopnyc BcnomMorateabHbIX exoB Nel

14 — xopnyc BcioMoraTeJibHbIX exoB Ne2

15 — oTkpsITas 3nexkTponoacrannus 35/ 6 kB

16 — neno 3JIeKTPONOrpy34nKoOB U 3apsiAHAsI CTAHLIMUS
17 — ameTnjIeHOBAs CTAHIIUA

18 — TpaHCcOpTHBII HeX

19 — ckaabel Nel u Ne2

20 - OKC

21 — HaBec JJi5l CTOSIHKH ABTONMOTPY3YHKOB

22 — KeJ1e3HOI0POKHbIE BEChI

23 — ckJaa MeTajIa (3cTaKaabl)

24 — ckJyiaa Macesl M XHMMHKATOB

25 — CKJIAJ CBETJIbIX He)TEeNnPOIYKTOB

26 — MacJ004YMCTUTEIbHAS] CTAHIUSA

27 - rpaaupHu

28 — cTpeJIOYHBIH MOCT

29 — npoxoaHas Ne2

30 — ouncTHBIE COOPYKEHUS

31 — BoAONIPOBO/IHBIE COOPY KEHHS

32 - HacocHasA

33 — razopacnpeeJuTebHbIH MYHKT

34 - komnpeccopHasi

35 — TenJI0BOii MyHKT

36 — 3aroToBOYHAsA CTOJIOBasA

37 — OTKpBITas1 YIeKTPONOACTAHIMA IJ1y0okoro BBoaa 116 / 6 kB
38 — npoxoanas Nel

39 — HHKeHEePHBIH Kopmyc

40 — aBTOMOOMNJIbLHbIE BeChl

41 — cnenaIbHbBIE COOPYKEHUSI

42 — cknaapl OKCa

43 — nex mMpnoTpeda

44 — MalIMHOCYETHASA CTAHLMA

45 — cky1aj nexa IMUpPHoTpeda

46 — TpancopMaTOPHbIE MYHKTHI

47 — cky1aj OTHEYNOpPOB
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Puc. I12. Cxema yctaHOBKHM (yHIAMEHTHOM OaJIKHU:

1 - pynnamenTHasi 6anka; 2 — O€TOHHBIN CTOJOMK
3 — KOJIOHHA; 4 — cTeHa; S — GpyHIaMeHT;
6 — ruapousonsums; 7 — 0TMOCTKA I TPOTyapa
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Puc. I13. Cxema B3aMMHOI0 pacnojioxkeHust GyHIaMeHTOB,
KOJIOHH M 000py/10BaHHUS

I — BHAYVKUHOHHKEIA HarpeRaTenh, 2 — Tpakchnoprep, & — rops-
YEIUTAMMOUBOYHEIN KPHBOWHOHEIA npece, 4 — TpaHempoprep, § -—
o0peancl npecc, 6 — NOABECHCH Konpelep, 7 — JI0JBK3 NOOBeC-
nero KoHselepa, # — MaHuUnyiaarop, % — aaroToBKa, /¢ — MocTo-
B0l KPaH {ocTalbHble oGozHavyedHHd oM. a4, VII m VIII)
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Puc. I18. (mn1an) Cxema B3aUMHOI0 PACIOJIOKEHUS
(PyHIaMEHTOB KOJIOHH M 000PY10BaHUSA:

! — UHAYKUMOHHLIL HarpepatTens, 2 — TPaHCMGPTEP, J — ropa-
YeWTAMIOBOMNGIH RPHBOWHOALIN 1pece, 4 — TpaRcmoprep, & —
ofipesHoil npece, § — noarecHoB Kougeliep, 7 — JKOABKA HONBEC-
HOrO KOHBerepa, 8 — MasMnyaAATop, 9 — 3arotoBka, {0 — Mmoecto-
Bol Kpal {ocTanbHele obozHayeHHA <M. A, VII ® VILI)

al 3/ 2 TooMosHaa
7R Ry
7 =T 1!
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Modxporobas
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a-KecTKHi QyHIaMeHT, 0-BUOPOU30IMPOBAaHHBIN (PYHIAMEHT, B-PACIOIOKEHHE BUOPOU30ISATOPOB; 1-
nmoAmradoTHas TPOKIIaiKa, 2-11aboT, 3-06eToH, 4-kene30-0eToH, S-pyHmaMeHTHBIN 010K, 6-
noyHJaMEeHTHBIA KOpoO, 7-Opychs, 8-yrpamOoBaHHas IMHA, 9-miepekpeiTue Kopoba, 10-ctaHnHa
MOJIOTa
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KOpo0O, 6-BUOPOU30IISATOPHI

= — l
o | L '_-F'
J'p | . i’
p 4
ML ¥ - -;I:' ‘I’ s
"pﬂ..n Py ¢ ‘ f-ryﬂ" "y
tn Q:t '.‘-l '.'pp r ‘Fﬂ
gl | e
'&"ﬂ A ; I 8, 'p’
e ﬂ-pr'.’-'-‘f A e
e
aI !
rad Bt
Ly
= gl .
— £
L]
A S S
-, |__. [ | Lt [
% O E[%
-
= wd
i T
1 [ 1
o] 1Oy

{th

!

Puc. I129. Cxema d¢yHaamMeHTa N0 KPUBOMIUITHbBIA
ropsiMelITaMIOBOYHbIN Mpecc

39



L.
‘_"t - " :‘: ] / --f "'# i 'I m
AL IS IS |
i . ? : . rr ) i I
. : | |3
&
A
it -
i |
5
A
. d . . _ w| ~
i .z
" 1
. | ]
¥
Jre NoneHYamoRe \é?f& Sercadovrgen
dana 7oA3YHE >

Puc. I129. Cxema ¢yHaaMeHTa 10 FTOPU3OHTATbHO-KOBOYHYI0 MALIIUHY

40



Puc. I130. IlpuBsiska K pa30MBOYHBIM OCAM:

@, 6 — HYAEeBas NPHBAIKA KOJAOHH H CTeH K [NPOoACAbHLIM [Pa3-
GHBOYHLIM OCAM, & — CMEIIAHHAHA NOPHBHE3IKA KOWJIOHE H CTeH K
NPpoIOABHEBIN DAIOHBOUHEBIM  OCHM, & — HYAERas NDPpHBI3KA KO-
JAOHTH  NMPpOAOABRHOGIO TeMIepaTYPHOro UIRa K HDOLOJALBBIM  Pas-
GUECUYHEBIM OCAM, & — CMCIIAHHaA NPRHBASHA KOAGHH OPRPOILOMAEBEG-
o TEMDREDATYPHOTO IHMRA K AIROIOMBHBIM PASOHBOYHLIM OCHM,
€& — MPH3IA3IKa2 KOJAOHH NTPOACOJLHOIO TeMInepaTypHOre IUBEa K
NMPOACAEHBIM DAa30HBOYHbLIM GCAM P HAJHYHH ¥ HTOKDBLITHE
MMOICTPONMHIALHLIX KOHCTPYHKIHI, 2 — NPDHBAZKA KOJOHH HAa Nepe-
OAaAe DBHBEICOT K MNDOACALRHBIM PAazGHBOUHLIM OCAM., 3 — NMPHBHARKA
KOJAOHH K pPaAsOHBOYHEIM OCHM ¥ B2aHMHO HepDHeHIHKYASADHLbLIX
Nponetros; [ — KoaoHHa, 2 — CTeHA
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Puc. I133. OnHo3Ta:kHOE POM3BOACTBEHHOE 3[IaHUE H3
cOOpHOrO Kej1e300eToHA:

L — mmpuna nposera, B — mar kpailHux KoJ10HH, B — mar cpegHnx KoJI0HH,
C- pa3mep BcTaBKH (PaccTOsIHHE MEKIY MPOI0JIbHBIMU Pa30MBOYHBIMH
0CSIMHM Y TPOI0JIBHOI0 TEMIIEPATYPHOTO 1IBA)
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