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BBEJAEHUE

CoBEpLICHCTBOBAHNE TEXHOJIOTMM CYJOPEMOHTHOIO M CYIOCTPOUTEIBHOTO
IPOU3BOCTBA JOJHKHO MPOXOJIUTH I10 MyTH BHEAPEHUS HOBBIX 3Q(EKTUBHBIX TEXHO-
JIOTUYECKUX MPOLIECCOB, 00ECIIEUNBAIOIINX MEXAHU3ALIMIO padOT, MOBBIIIEHUE MTPOU3-
BOAMUTEJIBHOCTHU TPYZAa U YIy4LIECHUS Ka4eCTBA MPOLYKIIMH.

OpHuM W3 HaNpaBJICHUHA IOBBIIICHUS ITPOU3BOAUTEIILHOCTH TPYAA SBIIECTCS
BHEJIPEHHUE MAJIOW MEXAHU3ALINH.

CoBepILICHCTBOBAaHUE TEXHOJIOTHYECKUX IIPOLECCOB TPeOyeT 3aMEHy yCTapeB-
Iero 00OpyI0BaHUsI HOBBIM COBPEMEHHBIM BBICOKOIIPOM3BOAUTENBHBIM 000pYA0Ba-
HUEM.

ITpoexkTrpoBaHHE COBPEMEHHOIO CYAOCTPOUTENBHOIO WIM CYJOPEMOHTHOIO
NpEeANpPUATHS TIPEACTaBIAeT cOOOM TBOpYECKUU, TPYyHOEMKHI mpouecc. B cocrase
Ka)KJO0ro MPOEKTa KOMIUIEKCHO PelaeTcsi O0JIbIIOE YUCIO SKOHOMHUUECKUX U TEXHU-
YECKHUX BOIIPOCOB, B TOM YHCJIE TEXHOJOTMYECKHE, TPAHCIOPTHBIE, CTPOUTEIbHBIC,
DHEPreTUYECKHE, SKOHOMUYECKUE U APYTHE CIIELMAIBHBIE BOIIPOCHI.

METaJIOEMKOCTh BEJOMOCTh O0OPYI0BaHUS CYJAOCTPOUTENbHBIHN 1IEX



1. TEOPETUYECKWM PA3JIEJ

1.1. KopnycooopadareiBaromuii uex. Hasnauenue.
OcCHOBHBIC YYACTKH LIeXa

B kopmycoo6pabareiBaromux nexax (KOLL) BRIMOMHSIOT CKIaAMpPOBAHUE MeE-
Tajsia, ero MpeABapUTENbHYI0 00pabOTKy, U3TOTOBISIOT, KOMIUIEKTYIOT U CKIAAUPY-
I0T KOPIYCHBIE JE€TalIM U3 JHUCTOBOTO M MPOGUIBHOTO MPOKaTa, a TakKe OCYIIECTB-
JISIOT TUIAHOBO-TEXHOJIOTUYECKYIO IIOATOTOBKY ITPOU3BOJICTBA.

Copemennsbiii KOL[ B OONBIIMHCTBE CiIyyaeB BKJIIOYAET CKJIaj CTajlH, IIa3,
YYacTKU IpeBAPUTENbHON 00pabOTKU, Pa3sMETKH, TEIJIOBOM PE3KH, MEXaHUYECKOU
00pabOTKH, TMOKH M KOMILJIEKTAITUHU JeTajCH.

Cxiazn cranu npenHasHadyeH Ui NPEABAPUTEIIBHOIO HAKOIUICHHS MOCTYHARo-
IIEr0 Ha 3aBOJI JUCTOBOTO M MPOGMIBHOIO MpOKaTa CyA0CTPOUTENbHOM cTtanu. Pac-
XOJHBIN CKJIa] cTayu obecrieunBaeT Tekyiee npousBoctBo KOL. Ero pacnonarator
OOBIYHO Ha OTKPBITOM MUIOIIAAKE B HemocpeacTBeHHo Oimzoctu oT KOL| u cBs3bI-
BAaIOT JKEJIE3HOJAOPOXKHBIMU MYTAMU C OA3UCHBIM CKJIA/I0M, SBJISIOIIUMCS OOIIUM JJist
3aBOJaA.

JIucToBOi M MPOQHUIBHBIN MPOKAT JOCTABJISIIOT HA CKJIAaJ Ha YKEJIE3HOAOPOXK-
HBIX TUIaTPOpMax, pa3rpyaeMbiX MPHU MOMOIIH KO3JIOBbIX KPAaHOB, OCHAIIEHHBIX Te-
JIECKOMMMYECKUMHU JIEKTPOMArHUTHBIMU TpaBepcaMHu. JINCTHI CKIIaIUPYIOT 110 MapKaM,
rabaputaM U TOJIIMHAM; Npoduian — mno tunopasmepaM. K nucronpaBuibHBIM Ma-
IIMHAM JIUCTHI MOJAIOT C MOMOUIBIO POJIBIAHIOB, a MPOPUIH — € TOMOIIBIO MPOPu-
JEYKJIaI4uKa.

[Tocne mpaBky JTUCTBI U MPOPUIN CKIATUPYIOT Ha MPEABAPUTEIBHOE XPAHEHNE

WM TIOJAI0T Ha OYMCTKY M T'PYHTOBKY. Py4HOU Tpya Ha CKJIaJie CTaJd MOJIHOCTBIO
JIMKBUMPOBAH.
Y4acTOK OYHMCTKM M TPYHTOBKM CYIOCTPOMUTEJIBHOW CTajdd OCHAILEH IOTOYHO-
MEXaHU3UPOBAaHHOW JUHUENH. OHA COCTOUT U3 KaMep MpelBapUTEIbHOM CYIIKH, IPO-
OEMETHOI OYMCTKH U TPYHTOBKH, COEIMHEHHBIX MEXIy co00# posibraHraMu, KaHTo-
BATEJISIMU U APYTUMH YCTPOMCTBAMH.

Ha ydyacTke BBINOJHSIOT TaKK€ PACKOHCEPBALMIO U MOATOTOBKY JILCTOB IPO-
(duneit u3 aJTIOMUHUEBBIX CIJIABOB.

Y4acTok TEIIOBOW PE3KU OCHAIIEH PAIOM MEXaHM3WPOBAHHBIX MOTOYHBIX JIH-
Hui. Kaxknas U3 HUX BKIIFOYAET MAIIUMHBI C MPOTPAMMHBIM YIIPABICHUEM IS TEIUIO-
BOM pEe3KM JIUCTOB. MalllMHbI COEAMHEHBI MEXAY COOO CHCTEMOHM pOJIbIaHroB, MO-
IPYy34MKOB M JPYTUX YCTPOMCTB, 0OECIEUMBAIOLIMX TMOAAYy JIMCTOB B 30HY PE3KH,
yOOpPKY U TPaHCIIOPTUPOBKY 3arOTOBOK JJIsl BBITIOJIHEHUSI MOCIEIYIOIINX OTepaliuii.

YyacTok MexaHH4eCKOW OOpaOOTKM BKIIOYAET TUIHOTUHHBIE U JHCKOBBIC
HOXXHUILIBI, IIPECCHI, NPECC-HOXKHULBI, CBEPJMIIBHBIE CTAHKA W Ap. MexaHnumdeckas
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pe3Ka JIMCTOB CBSI3aHA C MPUMEHEHHEM OO0JIbLIOr0 00beMa Py4YHOTO TPyAd, MEXaHU-
3UpOBaTh KOTOPBIN JI0 CETO BPEMEHU HE IPEJCTABISIETCS] BO3MOXKHBIM. Y CTpOiiCTBa-
MH, OOJErJarolMMH BBIIOJIHEHUE BCIIOMOTATEIbHBIX PA0OOT, SIBISIOTCS CTOMKHU C
OTIOPHBIMHU POJIMKAMM, YCTAHOBJIEHHBIMH I€PE] T'MJIbOTUHHBIMU HOXXHMIIAMU, U Te-
JIEKKH 17151 YOOPKHU JeTajiell U OTXO/0B.

Jlis 00pabOTKM OrpaHMYEHHOr0 4HWcia JAETajel Ha y4yacTKE YCTAHABIIMBAIOT
KPOMKOCTPOTaJIbHBIE U PaInajIbHO-CBEPIINIIbHBIE CTAHKU.

Ydaacrok rulku sBisercss ogauMm u3 Beaymux B KOILl. Dto ompepensercs
CJIOKHOCTBIO BBIMOTHIEMBIX paboT, YHUKAIbHOCTRIO o0opynoBanusi. Ha yuacTtke yc-
TaHaBJIMBAIOTCS JTUCTOTMOOYHBIE MPECC-BANIBLBI, THApaBINYEeCcKUe mpecchl. s Me-
XaHU3AIMH BCIIOMOTATEIbHBIX OMEpalnii, TAaKUX KaK MOJJepKaHhe U NepeMelieHue
3aroTOBOK MpHY TMOKE, CKIaJMPOBAHUH U 3aMEHE IITAaMIOBONW OCHACTKU, MPUMEHSIOT
KOMIUIEKC CTIEIIUaTIbHBIX YCTPOHCTB.

VYyacTok KOMIUIEKTAllMM MPEeIHa3HAueH JJIsl KOMIUIEKTAllUd TOTOBBIX JIE€Talei,
noctynuBimx u3 KOLL, ux cknagupoBanus. KommiekTanusi COCTOUT B TOM, YTOOBI U3
BCEH COBOKYNMHOCTH TOTOBBIX J€Tajeil oToOpaThb KOMIUIEKT JeTajnel, oOpa3yrolux
OTIPENICIICHHYIO KOPIYCHYIO KOHCTPYKITHIO (y3€l, CeKITUI0, OJIOK U Ip.).

CkJaJ KOMIUIEKTAllMU pa3MelaloT B HenocpeacTBeHHou ommsoctu ot KOLL, B
OOJIBIIMHCTBE CIYy4YaeB Ha OTKPBITOH IUIOIIAJIKE, OCHAILICHHON KpaHaMu, CTeJUIaKaMU
Y KOHTEUHEPAMHU.

CoBpeMeHHbIE KOpIycoo0padaThIBAOIIME LIEXH PACHoJiaraloT B MPOMBIILIEH-
HBIX 3JaHUSX, UMEIMHNX OT 2 10 5 nponetoB. Pazmepsl nposnera: o mupune 18, 24
i 30 M, no Jummne 60 - 120 M 1 1o BbICOTE (0 MOAKPAHOBBIX MyTeid) 8 - 10 M.

KOIl ocHamaroT MOCTOBBIMH KpaHaMH TIpy30MoibeMHOCThIO 3 - 30 T, mpo-
MBINIJICHHBIMU TIPOBOIKAMH 3JIEKTPOCUIIOBOM M OCBETHTEIBHOW ceTel, TpyOompoBo-
JaMu JUIsl ToJ1avu K paboyrM MecTaM KUCJIO0pOJia, TOPIOYMX ra30B, a TAK)XKE CUCTEMOM
MPUTOYHO-BBITSXKHOM BEHTUJISILIUM U KaJlopu(EepHBIMU YCTPOUCTBAMMU.

1.2. Pacuer MeTaA/LNI0EMKOCTH

['MaBHBIM MOKa3aTeseM MPOEKTUPYEMOro IieXa SBJISIETCS €ro T'OJIOBOM pacXojl
MeTaJlJla B YEpPHOW Macce Jajiee: Ha €€ OCHOBE PACCUUTHIBAIOT TPYJAOEMKOCTD (3arpy3-
KYy), IITaThl, 000pPyI0BaHKE, TUIOMAAN U IPYTUE TEXHUKO-DPKOHOMHUYECKHE MOKa3aTe-
JU TIPOEKTHpYeMOTo Tiexa. UepHast Macca ctaiy 0OJbIlie YUCTOW Ha KOJUYECTBO OT-
X0JI0B, 00pa3yIoLuXcs IpU PacCKpoe U MOAPe3Ke MeTaslia.

YucTtyro Maccy MeTaia MOXHO OINpeaeanuTh no KodpduuueHty nogodus. s
ATOTO HEOOXOJAMMO HAWTU MPOTOTHUII CyJHA, OJIU3KUN MO CBOMM pa3MepaM U XapakTe-
pUCTHUKAM K TOMY, KOTOPBIN 3aJ1aH JjIsl TPOEKTA.

[Ipu 5TOM YUCTBIN BEC OAHOTO CYJHA MOKET OBITh OIpeiesieH o Gpopmyiie

Y = a*(L*B*D) + a*(L*B*D)*k,



rae L, B, D - COOTBETCTBEHHO JJIMHA, IIIMPUHA, BBICOTA OOpTa KOpIyca, M; d - Cpe/l-
HSIE Macca MeTajuia, NMPUXOJAlias Ha OJuH KyOoMeTp OOBEMHOIro MOJYJIA, /™,
k - 10oJI1 Macchl HAICTPOMKH OT MAacChl KOpITycCa.

Benuuunsl a u k npuaumMatorcst u3 Tadbauis 1.

Ta6nuna 1 - 3naueHus 1J1s onpeaeIeHUsT YUCTOTO Beca CyIHa

Tun cynna o k
KonecHbie OykcupbI 0,1 0,12.....0,14
BuHTOBBIC OYKCHPBI 0,12 0,18.....0,22
['py30BbIe TEMII0X0/IbI 0,07.....0,092 0,13.....0,15
Tankepa 0,07.....0,078 0,1....0,13
['py3onaccaxupckre TeriIoXoabl 8,08.....0,108 0,14.....0,18
bapxu 0,07 0,05.....0,07

OO01ee KOJIMYECTBO PAcXOyeMOW CTalli B 4YE€pPHOM Macce Ha roJIOBYIO IPO-
rpaMMy CyJIOCTPOCHHUS OrpeaesieTcs no Gopmye

Qcc= Y #*n* km,

I7I€ N - KOJIUYECTBO CyAoB, cTposmuxcs B roa; K (1,08... 1,1) - koadpduument, yuu-
THIBAIOIIUNA OTXObI TPOU3BOACTBA.

[IpakTHKa NMPOEKTUPOBAHUS MOKA3BIBAET, YTO MOJHBIM TEXHOJOTUYECKUH KOM-
IUJIEKT MPOU3BOJICTBEHHOTO OOOpYIOBaHUS 3KOHOMUYECKH OIpaBAbIBaeT ceOs MpH
roJIoBOM pacxoje ctaiu He meHee 1200 T.

JIOTIONTHUTENBHBIN PAacX0/] CTAJIU M0 CyJOPEMOHTY OIpezensercs no ¢popmyie

Qcp = 1200 - Qc0°

Pacxon cramm mo CyJZOpEeMOHTY ClleAyeT pa3OuTh MO BHJAM CyIOPEMOHTa B
CIJIC/IYIOIIEM OTHOILICHUU:

- Ha KanUTaJIbHbIN peMOHT Q,p = 0,6%Q¢,Qyp;

- Ha cpegHui peMoHT Qp = 0,3%Q,Qcp;

- Ha TeKyIui peMoHT Q,p = 0,1%Q¢,Q:yp.

CyMmma pacxona CTajaM 1O BHJaM PEMOHTA JIOJDKHA OBITh paBHOH o0memy eé
pacxojy Ha Cy/IOpEMOHT.

1.3. Pacuer TpymoémkocTu

TpynoémkocTs paboT (3arpy3ka) sIBISIETCS OCHOBAHHMEM IS pacueTra INTaToB,
rOJIOBOTO BBIMYCKa MPOAYKIMU HA OJIHOTO CIHMCOYHOrO paboyero u o0OpyaoBaHUs
POEKTUPYEMOTO 1IeXa.

Tpyno€MKOCTh pabOT 3aBUCUT OT MHOTUX (DAKTOPOB, B T.4Y. OT KOJIMYECTBA T1€-
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pepabaTbiBaeMOro MeTaia, TOJIIIHHBI M Pa3MEpPOB JINCTOBOW CTaJId, THUMA CYIOB, CE-
PUIHOCTH TIOCTPOWKH, TEXHOJIOTUM M OpraHu3anuu padot u T.m. [loaromy TouHBIC
pacuéThl TPYAOEMKOCTH TPEOYIOT OOJBIIOTO 00bEMa HCXOIHBIX JAHHBIX U OOJIBIIOTO
00bEMa IPOEKTHBIX padoT.

3arpy3Ky 1exa MOYKHO pacCUYMUTAaTh MO YIPOIICHHON METOMKE Ha OCHOBE CIIpa-
BOYHBIX JaHHBIX.

B aToMm ciydae Tpyno€MKOCTh KOPITYCHBIX pa0oOT MO CYIOCTPOCHHUIO OTPEIeIIs-
eTcst o popmyiie

Scc = Qcc *d * k1>I< k29

rae d - ynenbHas TPyJO€MKOCTh Ha oOpaboTky 1 T. cramu, 4yen-4/T; k; - monpaBou-
HBI KO3(DPUIIUEHT Ha TONIIUHY 00padaThIBAEMbIX JHCTOB CTAIH; K; - TOMPAaBOYHBIM
KO3 GULIMEHT HAa CEPUMHOCTh MOCTPOUKU CyI0B. JlJIsi HAXOXIECHUS TPYIOEMKOCTH
KOPIIYCHBIX paboT IO CYJOCTPOSHUIO HEOOXOAMMO OMPEACIUTh yICTbHYIO TPYI0SM-
KOCTh d [0 TUIIaM CYJIOB.

Heo6xonumbie nannbie 1o BenuuuHam d, ki, k, npuBeens B Tabnuiax 2 u 3.

Tabnuua 2 - JlanHbIe 7151 ONPEEICHHS TPYA0EMKOCTH

I'omoBoii pac- | YaenbHas TpyaoeMKOCTh d 4en-4/T 1o TUIaM CyJI0B
XO0J CTalu, T Cyxorpy3Hsle HanusHble bykcupnsle | Ilaccaxupckue bapxu
cyna cyna cyna cyna
200 280 300 320 350 200
300 185 200 230 320 133
400 139 150 190 283 100
600 105 129 137 255 85
1200 85 109 122 225 80
1800 82 86 118 212 75
2700 80 69 108 198 70
4000 70 63 100 180 61
6000 57 51 90 165 51
10000 50 48 23 150 45

TabOmuua 3 - 3naueHus senuunt k, 1 k,

Cpeassist ToNIMHA OOIINUBKU 3....4 5.....6 7.....8
[TorrpaBouHbIif KO pumeHT k| 1,2 1 0,9
[TonpaBounsIil K03ppunment k, 1,2 1 0,85

Ecnu pacdetHslif T010BOM pacxoji CTallM 3HAYUTENIBHO OTJIMYAETCS OT TaOJauy-
HOT'0, TO YAEIBbHYIO TPYAOEMKOCTD CIIEYET ONPEACIUTH HHTEPIIOJIUPOBAHUEM.

Tpyno€MKOCTh KOPIYCHBIX pabOT MO CYyJIOPEMOHTY S, onpezaensercs no ¢gop-
MyJie
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Scp = QKp*ak + Qcpp*ac + QTp*aT,

TJ€ ay, ac, a; COOTBETCTBEHHO YACIbHBIC TPYAOEMKOCTH Ha 1 T. CTaau MpU KamuTalb-
HOM, CpEJTHEM M TEKYIIIEM PEMOHTAaX, BEIMYMHBI KOTOPHIX MOXKHO MPUHATH U3 TaOIHU-
el 4.

Tabmuma 4 - 3Ha4eHus yaeapHOU TPy I0EMKOCTH

Bun pemonTa VY aenbHas TPyI0EMKOCTb,
YeJ-4/T
KanuranbHblii peMOHT 120...... 130
Cpennuii peMOHT 180.....190
Texkymmii peMOHT 230...... 250

OO6mast Tpy10EMKOCTbh KOPITYCHBIX PabOT MpU CMEIIaHHOM IporpaMmme mexa S

ONPENEIACTCS CYMMOU

S = Sec + Sepe

Pa30uBKa TpyA0EMKOCTH KOPIYCHBIX padOT MO ydyacTKaM Iiexa (Lexam) Mpou3-
BOAUTCS MPUOIMKEHHO B IMPOILIEHTHOM OTHOILIEHUU 1O (hopMyJie

h)

yHacTra

=S*k}r#

100 ,

rie - TPYAOEMKOCTh JAHHOTO YYacTKa B MPOLEHTaxX OT 001ero oobémMa KOpIyCHbIX
paboT mpUHUMAETCS 1O TadIuIE 5.

Tabnuua 5 - 3HaueHus TPyA0EMKOCTEM

TpynoeMKocTb TpynoeMkocTb 1o BUgam padot
Bunet pabort, (ygactkn) JAHHOTO BHJIA B 3aBUCHMOCTH OT METOJa IOCTPONKH
paboTt ot ob1ero cynHa, %
o0BeMa CEKIIMOHHBIN OJI0YHBIHI
KOPITYCHBIX BIleXe | HaCyld- | BIEXe | Hacya-
pabort, % HE HE
OuncTka ¥ TMAacCUBUpPOBAHUE
(ydacTok mnepBUYHON 00paboT- 4,7 85 15 85 15
KH)
Nsrorosnenue glefa.nen Kopmyca 12,9 95 5 99 1
(3arOTOBHUTENBHBIN YUACTOK)
COopka u cBapka ceKkiuii u 61o-
KOB (COOpPOYHO-CBApOYHBIN yua- 448 90 10 100 -
CTOK)
COopka M cBapka Kopmyca Ha
cramnene (Cyao-cOOpOYHBIA yd4a- 37,6 10 90 60 40
CTOK)




Cnenyer OTMETUTh, UTO pacCUUThIBaEMas B MIPOCKTE TPYJOEMKOCTh OTHOCUTCS
TOJIbKO K KOPIYCHBIM paboTaM M HE BKIIIOYAET B ceOsl clieCapHO-MOHTaKHbIE, MeXa-
HUYECKHE, AJIEKTPOMOHTAXHBIE, JepeB0o0OpadaThIiBalOIIUe U JIpyrue paboThl, HEOO-
XOJIMMBIE TIPU MTOCTPOMKE Cy/HA.

1.4. Pacuér miraroB

[Tpu pacu€rax mTaTOB IEXa OMPEALSISICTCS YNCICHHOCTh MTPOU3BOJICTBEHHBIX 1
BCIIOMOTAaTENbHBIX pa004YNX, HHXKEHEPHO-TeXHUYeCKuX padoTHukoB (UTP), cuérHo-
koHTopckoro nepconana (CKII) u mnaamiero odcmyxuBaroniero nepconana (MOIT).

YucaeHHOCTh TPOU3BOJICTBEHHBIX pa00UMX OMPEALISIOT 1Mo (hopMyie

S

mp -
CDHI’ kiﬂ

b

n

rjae S - rojoBas TpyA0EMKOCTb, uel./a; @, - NIeHCTBUTENbHBIN T0/10BOM (HOHI Bpeme-
HU pabouux, 4; ,- 1,1 ... 1,25 - koapduuueHT, yunThIBatonmii nepepadoTKy HOpM.

JleficTBUTENBHBIN TOI0BOM (DOHI BpeMEHH pabOUYuX B 4acax MOXKET ObITh IPH-
HAT B 3aBUCHMOCTH OT PailOHa PacIoJIOKCHUS TPEIPUATHS U3 TaOIHIIBI 6.

Tabnuua 6 - 3HaueHust roA0BOro (POHIa BpEMEHU

s cpenuero nosica s kpaitHero cesepa
JlononHuTENbHBIE THU OTITYCKA
IIponomxurens- IIponomxurens- JeiictBurenpHpiii | 12 18 24 30
HOCTb paboueit HOCTb OCHOBHOTO roJ1oBoi hoHA
HeIenm OTITyCKa BPEMEHHU
41 15 1860 1780 | 1740 | 1700 | 1660
41 18 1840 1760 | 1720 | 1680 | 1640
41 24 1820 1740 | 1700 | 1660 | 1620
36 24 1610 1530 | 1490 | 1450 | 1410

YKCIIeHHOCTh BCTIOMOTATENIbHBIX pabounx MpUHUMAETCS B KojmdecTse 25 ... 30
% OT YUCIIEHHOCTH OCHOBHBIX MPOU3BOCTBEHHBIX PAOOYUX.

Uucnennocts UTP u CKII npunumaercst B konuuecte 12 ... 7 % OT 4ucIieH-
HOCTH OCHOBHBIX ITPOM3BOJICTBEHHBIX PaO0YHX.

CnucouHbIi cocTaB pabouux ornpeaensercs no Gopmyse

n = (1,2.....1,25)*ny,,.
["010BO# BBITYCK MPOAYKIIMH (CTaM) HA OJHOTO CHHCOYHOTO padodero T or-

penensieTcs o popmyiie
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rac Q - FOI[OBOﬁ pacxona CTalid 110 CYAOPCMOHTY U CYOJOCTPOCHHUIO, N - CHHCOYHBIN

COCTaB pabOoYHX.
[TomyuenHnoe 3HaueHue T HY)XHO CpPaBHHUTH C COOTBETCTBYIOIIMM HOPMATHB-

HBIM 3Ha4€HUEM Tyopy, IPUBEAECHHBIM B Tabmuue 7. [lpu cpaBHEHUN JOKHO yOBIIe-
TBOpATCS ycnoBue: T 2 Top0,

Tabnuua 7 - 3HaueHus rOA0BOIO BBIITYCKA MPOIYKIIUH

TI'onoBoii pacxon ['onoBoI BEIYCK MPOAYKLIMU HA OJTHOT'O CIIMCOYHOTO
cramm, Q, T pabouero T. HOPM. T/4eN.T
Tenmoxoawl bapxu Cpennuit
Cyxor- Hanus- Bykcup- [Tacca- no MP®
py3HBIE HBIC HBIE JKUPCKHUE
200 4,56 43 4 3.6 6,3 -
300 6,8 6,5 5,5 4 9,6 -
400 9.2 5,5 6,7 4.5 12,8 -
600 12 10 9 5 15 9
1200 18 14 15 6,8 19 11
1800 22 18 16 8,6 19.5 13
2700 23 21 17 9.5 20 15
4000 26 24 18 10,2 30 17
6000 32 29 20 11,2 36 20
10000 43 38 23 12,2 48 27

1.5. Pacuer miomaaei nexa

[Ipou3BOACTBEHHBIE MJIOMIAIN PACCUYUTHIBAIOTCS MO yJIEIbHOM IMJIOIIAIU, 3aHU-
MaeMoil eIMHAUIEH OCHOBHOTO 0GOPYIOBAHMS MM MO ChEMY CTaH ¢ 1 M IUIOMAHN
1exa. Y4MTbIBasi IPOCTOTY U JOCTATOYHYIO TOYHOCTh BTOPOTO METOA, EMYy IIPH Kyp-
COBOM NPOEKTUPOBAHUU CJIEYET OTAATh NPEANIOUYTEHHE.

B sToMm cnyyae miomaau 3aroTOBUTENILHOTO M COOPOYHO-CBAPOYHOTO YUACTKOB
MOJICUMTBIBAKOTCS OTHAEAbHO. IIpH 3TOM cunTaroT, 4TO Yepe3 3aroTOBUTENBHBIN yda-
CTOK MPOXOIUT BCS CTalb KaK 0 CYJOCTPOEHUIO, TaK M IO CYJOPEMOHTY, a 4epe3
cOopoUHO-CBapouHbIi yuacTok 10 80% mpu cynoctpoenuu u 20 ... 30% npu cymope-

MOHTE.
[IpousBoaCcTBEHHAs TUIOMIAh KAKJIOTO y4acTKa MOXET ObITh MOJCYUTAHA IO

bopmyie
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rae Q - rogoBoii pacxon ctaid, T ; QQcQcp; q - YACHbHBINA CbEM CTaNH C 1 M’ B TOJI
Ha JJaHHOM Y4YacTKe, /Mm% Ky - KO3(GULIMEHT, YUUTHIBAIOIIUN MPOIEHT MPOXO0XKIe-
HUSI CTaJIM YE€Pe3 JaHHBIM y4acTOK. YJIEJIbHBIN ChEM CTAIH C 1 M’ B 3aBHCHMOCTH OT
e€ TOJI0BOI0 pacxo/a M BUJa MIPOAYKIIUMH IO ydyacTKaM Iiexa MPUBEJICH B Ta0iuIle 8.

Tabnuna 8 - 3HaueHus yJaeabHOTO ChEM CTAIH

T'onoBoit VY nensHbBIA ¢CheM cTaiu ¢ 1 M 1exa B roj G

pacxon CynoctpoeHue CynopeMoHT % E

cTanu 3aroToBUTEIbHbBIN COopOoYHO-CBapOYHBIH o 5 %

Y4acTOK nex é = g 9 e S
s g R
X 5 & 5 : § $5 | EE¥

S 2 s Soes S 3 s Soes o > T Os = T

SE5 |25 | 855 | 225 | 6= 2 Z S8

O o © § ==S) O o © § ==Y cL‘S a o H = g

T % O o= O oA T % 8-4 § ES
200 1,5 1,3 1.1 1,0 0,8 0,6 1,12
500 1,8 1,6 1,3 1.2 1.35 0,85 1.14
1000 2,5 2.0 1,7 1,5 1,45 1 1,15
2000 2,7 2,3 1,9 1,8 1,9 1.4 1.16
3000 3.1 2,6 2,2 2,0 2,5 1,75 1,17
4000 3,3 2,97 2.25 2.03 - - 1.18
6000 3,8 3.42 2,3 2,07 - - 1,19
10000 4.5 4,05 2,5 2.25 - - 1,2

OO1as TIoMIa b 3arOTOBUTEIBHOTO YYacTKa!
F,=F“+ F?.
O6m1as monaab COOPHO-CBAPOYHOTO yUaCTKa:
Fe.co= F“+ F?

OO6mast TwIomaAh 1eXa ¢ YY4ETOM BCIIOMOTATEIbHBIX TUIOMIAACH OMpeaesieTcs
10 BBIPAXKEHUIO

F= (F3 + Fcﬁ/cs) * kBm

rae Ki; - xoaddummenT, yuynuThIBaloOmuid pa3Mepbl BCIIOMOTATENIbHBIX TUIOMIACH,
npuHumMaetcs 1o tabmuie 8; F3,F s - COOTBETCTBEHHO IIIOINIAIM 3aTOTOBHTEIIHFHOTO
U COOPOYHO-CBAPOUYHBIX YUACTKOB.

[Tnomanu cymocOOpPOYHBIX y4acTKOB (II€XOB) CIEAYET OMPEIeNsITh MaciiTad-
HOM TJIAHUPOBKOM B 3aBUCUMOCTH OT pa3MEPOB M YKCJIA CTANEIbHBIX MECT. PazMmepsl
CTamneJbHbIX MECT JIOJKHBI COOTBETCTBOBATH JIJIMHE W IIMPHUHE, a YKCIIO CTaIebbIX
MECT JIOJDKHO ONpPENENAThCA B 3aBUCMMOCTH OT TaKTa BBINMYCKa CyaoB. Uucio cra-
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MEJIbHBIX MECT OMPEAENSIETCS B 3aBUCUMOCTU OT TaKTa BBINYCKa CYJ0B. TaKTOM BbI-
MyCcKa HA3bIBAIOT BPEMs B JHSAX MEXKIY BBITYCKOM KaXKJIOTO MOCJEAYIOIIEro CyHA.
TakT BbITTyCKa onpeensieTcs o gopmyiie

rae @, = 253 - rogoBoii (GoHA BpEMEHU NPEINPUSATHS, THHA; N - TOAOBOU BBIMYCK CY-
JIOB, €11.

KonnuecTBo cramenbHBIX MECT 3aBUCUT OT TaKTa BBIITYCKA M BPEMEHHU MPEObI-
BaHMS CyjaHa Ha cramesne (B nHsx). [Io 3agaHui0 KOJIMYECTBO TOJOBOTO BBITYCKA CY-
JIOB «paBHO» JIBYM €IMHHUIIAM, OTCIOJIa CJIEIyeT, YTO IMOTpedyercs 2 cTameis s
npeObIBaHUs CyJHa Ha HeM. PaccuuTtaeM 1iomans ckiaga craad. OHa onpenensercs
B 3aBUCUMOCTH OT CPOKOB €€ XpaHEHHs M roJoBOro pacxojaa cranu. Harpyska Ha 1 m
MOJIC3HOM TIIOIIA I MOJIa CKJIaJa CUUTAIOT paBHOM OT 3 10 3,5 1/™m°. TlosHas mwiomas
CKJIaJla CTaJIH JOJDKHA OBITH Ooubine nojie3Hor Ha 40 — 50 %.

2. HOPAIOK BBIIIOJTHEHUS PABOTBI

B xozie BBINOMHEHUS MPAKTHUYECKON pabOThl CTYIEHTHI IPOBOJAT CICAYIOIINE
pacueTsl:
1. Pacuer MeTaninoeMKOCTH:
e OmnpenenuTb YUCTHINA BEC OJTHOTO CYHA.
e Ompenenutsb o0Iee KOJIUYECTBO PACXOyeMOM CTaiu B YEPHOU Macce
Ha roJIOBYIO MPOrpaMMy CyIOCTPOECHUS.
e OmnpenenuTth pacxo/ CTAJIU MO CYJOPEMOHTY O BUJIaM CYJOPEMOHTA.
2. Pacuer Tpy0€MKOCTH:
e Onpenenutb TPYI0EMKOCTb KOPIYCHBIX pa0OT MO CYIOCTPOCHUIO.
e Onpenenutb TPYA0EMKOCTh KOPITYCHBIX padOT MO CYyJIOPEMOHTY .
e Onpenenuts 00IIYI0 TPYAOEMKOCTh KOPITYCHBIX pabOT MpU CMEIIaH-
HOU IIporpaMme Lexa.
e [IpousBectu pazOUBKY TPYAOEMKOCTH KOPIMYCHBIX padOT MO y4yacTKam
uexa.
3. Pacué€r mraros:
e OnpenenuTtb YUCICHHOCTD MTPOU3BOACTBEHHBIX PAOOUMX.
OnpenenuTs YUCIECHHOCTh BCIIOMOTATEIbHBIX paboynX.
Onpenenuts yncinenHocts UTP u CKIL
OnpenenuTh CIUCOYHBIN COCTaB pabOYHX.
OnpenenuTs roA0BOM BBITYCK MPOAYKIIMU (CTalIM) HA OJTHOTO CIIUCOY-
HOTO pabouero.
4. Pacuer mioniaien nexa:
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OnpenenuTs TPOU3BOACTBEHHYIO TUIOMIAL KAXIOTO YIacTKa.
OnpenenuTs 0OIIYIO TIOMIAAL 3ar0TOBUTEIHLHOTO yUacTKa.
OnpenenuTs 00ITYO TUIOMIAAL COOPHO-CBAPOYHOTO YIACTKA.
OnpenenuTs OO0NIYIO0 IUIOHMIAAL I€Xa C YYETOM BCIOMOTATEIbHBIX
IJIOIIAIEH.

e Ornpenenurhb TaKT BBITYCKA.
5. TeXHUKO-2KOHOMHYECKHE MOKa3aTeIu CBECTU B TaOUILy 9.

Tabmuua 9 - TeXHUKO-3KOHOMHYECKHE MOKa3aTeau IPOU3BOICTBA

Ne Bemumuuna
HaumenoBanue PazmepHocTh
/o ITOKa3aTels
1 KonnuecTBo cTposumxcs Cy/10B B TOJ ell.
2 | O6bem cypopeMoHTa qen./q
3 | Tum crposierocs CyiHa U €ro riiaBHbIE pa3Mepe- M
HUSA
4 ["onoBoii pacxop cTanu T
5 | I'ogoBast Tpy1OEMKOCTb YeIr./4
6 | OOmas monaap nexa M
7 OO011as YMCIEHHOCTh PaboYnX qell.
B T.4. MPOU3BOJACTBEHHbIE paboyue
8 CweM ctamu ¢ 1 M° 1iexa B Toj
3arOTOBUTEIHHOTO yUaCTKa /™
cOOPOYHO-CBAPOYHOTO yUaCTKa /™
9 | KonuuectBo cranu, nepepadaTblBaeMOe OJHUM T/4er.
CIIUCOYHBIM pabo4MM B T'OJl

6. CocTaBUTh BEJOMOCTh 000PY/I0OBaHUS 11€Xa.
3. AHAUBU Y AJIBHBIE 3A TAHUSL

NuauBuyanbHbIe 3a/1aHUsI — TJIABHBIE pPa3MEPEHUsI 1 OCHOBHBIE XapaKTepu-
CTUKHU CyJIHA, ISl KOTOPOTO MPOU3BOJATCS PACUEThl, CTYJICHT M0 YKAa3aHUIO Mpe-
noaasatens u3 Tadmuy Ilpunoxenus b.

4. COAEP)KAHUE OTYETA

OT4eT Mo MPaKTUYECKOM padOTe NOJDKEH COACPKATh CICAYIONINE Pa3/Iebl:

1. HWcxomuweie maHHBIC: KpaTKas XapaKTePUCTUKA apXUTEKTYPHO-KOHCT-
PYKTHUBHOTO THIIA CYyAHA, JIJI1 KOTOPOTO MPOBOIATCS PACUEThI, TIIaBHBIC pa3MEpPeHUS U
OCHOBHBIC XapaKTEPUCTUKH CY]THA.

2. PacueTHy1o 4acTb.

3. bubnuorpadudeckuii CIUCOK.
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HNPUJIOKEHHUE A

BenomocTb 000pynoBaHus

Ne HaumenoBanue XapakTepucThKa 5
I/ 000pyI0OBaHUS HanmeHnoBaHue Uiy TEXHHU- Mour- & gﬁ =
(Mapka u THII) YecKas XapaKTEePUCTHKA HOCTb, g 65°
o0opynoBaHus kBT ™
1 JIucronpaBwibHble cemu- | IIpaBka JMCTOB TONIMHON 55
BaJIKOBBIE BaJIbIIbI no 12 MM, mMUpUHONA 10
1800 Mmm
2 JIucronpaBwibHble cemu- | [IpaBka JHMCTOB TONIMHON 73
BaJIKOBBIE BAJIBIIBI o0 25 MM, MIHMPUHOU 10
2500 mm
3 l"azopesaTenbHbIf Pe3ka aucToB TOMIMIUHON 5- -
[TonyaBTomar (IJI-1) 10 mm.
4 [IpuBoaHOM posbranr Huametp 100 mm 1,7
(COOCTBEHHOTO  M3TOTOB-
JICHUS)
5 [Torpy3uuk c anexrpomar- | ['py3onogbeMHOCTh 19,0
HUTaMH (2 IIT.) 2T
6 Dnexrporenbdep (TO- | I'py30mOBEMHOCTH 0,4
0,25) 025T
7 I'mapoTHHHBIE HOXXHUIEI | Pe3ka JIMCTOB TONIIMHOMN 10 18,7
(HT-15V) 15 MM, nnnna pesa o 1790
MM, BbLIeT HOXXHHUIT — 1000
MM.
8 KomMb6unupoBanHbie Pe3ka nuCcTOB TONMIIMHON 10 4,5
MPECC-HOKHHUIIBI 16 MM, copToBOro marepua-
(HA-633) gma go 100x100x12 mm ,
npodwIn AMaMeTpoM 110 55
MM.
9 Komb6unupoBanHbie TonmuHa Metamia 25 Mmm 7
MPECC-HOKHUIIBI
(HA-635)
10 JIncroBble HOKHMIIBI ¢ Ha- | TommmuHaa MeTamia 20 MM 28.6
KJIIOHHBIM HOxoM (H-481-
A)
11 OnHOCTOpOHHUE HOXHU- | Pe3ka JIMCTOB TOJIIMHON 10 4.8
1161 (20 X07I0B B MHH.) 19 MM
12 PonukoBeie HOXHUMIBI 1151 | DurypHas peska jauctoB | 4,0+9,0

¢urypuoit pesku (HA-

453)

TommuHON 10 10 MM, BBIIET
HOXHHUI] 920 MM, Kpyr BBI-
pe3a nuamerpom 2500 MM
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13 [TpaBUIEHOTMOOYHBIIA [TpaBka u rubka npodus 3
rpecc
14 YHuBepcanpHbIli  cTaHOK | PacoHHas rHOKa JIMCTOB 2
s tuoku mctoB (JIC- | TonmuHo#i 10 12 MM ¢ npu-
2Mm) criocobneHueM s rodpu-
POBKH
15 YHuBepcanpHbIi  CTaHOK | [MOKa JIMCTOB TONIIUHON 8
s truOku uctoB (JIC- | mo 20 Mmm
3m)
16 I'uppaBnuueckuil  mpecc | Beprukaneneii xoq — 900 75
350 T MM, TOPHU3OHTAJIbHBIA —
1200 MM, BouIET — 1200 MM
17 I'ubounbie BaibIbI I'mbka JHUCTOB TOMIMUHON 40,4+
10 16 mm, mupuna 6000 Mmm 10,3
18 Kpomkorn6ounsrii ctaHok | ['mOka JHMCTOB TONIIIMHON 14.5
10 6 MM, mpusa 2000 mm
19 Panuansno-cBepnunbHbiil | Haubonpmumii muametp | 37+2,3
cTaHoK (253) (d40 mm) cBepieHuss 40 MM, BBUIET
1200 mm
20 Hacrennpiii  panuansHo- | HanGonpmmii JaMeTp 2,7
cBepmwIbHBIA cTaHOK (d | cBepiieHus 22 MM
22 MM)
21 I'azopesarenbHast MammuHa | Peska nucToB TONIMHON 10 0,1
(ACII- 1 m) 5 - 200 MM mo mrabiaony
22 ITpubop ACII-1 ¢ Tpems | Kucnoponnas peska cranu -
pe3akamu, MarHUTHBIM | ToamuHor mo 100 MM u
npubopoM U QoTodIEMEH- | MOATOTOBKA KPOMOK. 3ame-
toM (MADKC) Ha MEXaHU4eCcKol o0paboT-
K1 (ppezepoBaHreM
23 [Ipubop ana xkuciaopoaHoit | Peska mo kanupy U HUpPKY- -
pEe3KH C JBYMs pe3aKaMmH | JKO CTalbHBIX JHMCTOB WIIU
(TUI-2) npoduis Tomammaon 10 100
MM. [IpsmonuHeiniHas pe3ka
CO CKOCOM KPOMOK 110 40°
24 [TepenBmxuon  aneruie- | [Ipon3BoauTensHOCT -
HoBbiii renepatop (I'TIB- | 1,5 M°/d4, JaBICHHE B CETH
1,25) 0,025 Kre/em?
25 Cranuonapueiii  anerunie- | [[pon3BoauTEILHOCTD -
HoBeIl Tenepatop (['PK - 10M°/4, maBneHne B ceTH
10)) 0,7 krc/cM’, cucTeMa «Boza
Ha KapOuT»
26 [Tepenocusiii nmpubop mis | Paboraer oT cetu mepemeH- 22

allETUJICHOBOM-
KHUCJIOPOJIHOM PE3KU C
VY-o0pa3Hoii  pa3menKoin
KPOMOK I0J] CBapKy CTaJIH

HOTO TOKa. BeITonmHsET Bep-
TUKaJIbHbIE W HAKJIOHHBIE
pe3bl. Ckopocth pe3anust 80
- 15 mm/MuH
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tommumHaon 5-100 mm (TTIT-
2)

27 [IpuBoaAHOM pobraHr Meranmnueckuid, ¢ MTHEBMa-
C MOJABEMHBIM CTOJIOM JJISl | THYECKUM MOJBEMOM 17
pa3sMeTku  (COOCTBEHHOTO ’
IIPOU3BO/ICTBA)
28 [IpuBoaAHOM pobraHr Mertanmuueckuid, ¢ THEBMa-
C MOJBEMHBIM CTOJIOM JJISl | THYECKUM MOJbEMOM 17
razoBod pesku  (coOCT- ’
BEHHOT'O IPOM3BO/ICTBA)
29 Hakonutens nuctoB (co0- | MeTaiumnyeckuid, ¢ mMHEBMa- 17
CTBEHHOT'O ITPOU3BOJICTBA) | TUYECKUM IOJBEMOM ’
30 [ToBopoTHBII posib- | MeTtanmnnueckui
rair(coOCTBEHHOTO U3Tro- 2,7
TOBJICHUS )
31 DNEeKTPOMAarHUTHBIN CTEH]] - 30
32 ABromar mua  ayroou | TpakTtopHoro Tuma, s
cBapku (TC-17MY) CBApKU YIJIOBBIX U CTBIKO- 0,2
BBIX [IIBOB
33 Amnmnapartseiii mkad k aB- | JlyroBas  cBapka  cTaiu
tomary TC-17-MVY TonmuHo#i 4-20 MM )
34 Capounslii  Tpanchopma- | [lutanue aBromara TC-17-
Top(TCI-1000-3) MY. Cuna cBapo4HOro Toka 76
1000 a
35 Caapounblii Tpanchopma- | Cuna ceapouHoro toka 500
Top ¢ peryasatopom (CTO- | a
34) 34
36 ITonyaBTOMar ansa  ayro- | CBapka JIMCTOB TOJILIMHON
BOH CBapKu 2-10 MM mog cnoeM (roca 0,1
(TTHI-5Y)
37 AnnapaTHelii mkad kK 1mo- | -
imyasromary [1II-5Y i
38 CBapouHsblii MaHeBpeHHBIN | {111 cBapku B cpene yriie-
10JIyaBTO- KHCJIOTO Tra3a, IOpOLIKOBOMI
Mat(CMII/JIMBT-6) W TOJIOW  JIETUPOBAHHOU
MIPOBOJIOKOMH, 100-5—a, )
ckopoctub nojgaun 100-400
M/4
39 Caapounblif ManeBpeHHbIN | [locTOsSHHBIN TOK TpuU 00-
nostyaBToMar (A-537) pPaTHOM MOJISPHOCTH
CBapka B cpefie yriIeKUCIo- BC-300
ro rasa, TOJIIIMHA MeTaja
1-6 mmMm, pacxon raza 400-
600 11/y
40 Caapounblii MaHeBpeHHBIH | [locTOsHHBIH TOK Tpu 00-

IIOoJIyaBTOMAT

paTHOMW MOJIAPHOCTH
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(A-537 u TI/TIT-300)

CBapka B cpefie yIIIeKUCIIo-
ro rasa, TOJIIUMHA METalllIa
1-6 mmMm, pacxon raza 400-
600 n/4

41

Briceuennsle HOXXHHUIIBI

BripyOka B snHcTax TOJIIH-

(M-533) HOI 4 MM 2.8
42 BeptukanbHno- HaunGonpmmii JaMETp
CBEPJIWJIBHBIN CTaHOK | CBEpJIEHUS 35 MM 4,54
(211-135)
43 I'nGounsie pyuHble Tpex- | [mbka mucTa TOMIUHON 10
BaJIKOBBIE BAJIBIIBI 3 MM i
44 3urmamnna (C-237A) Otru6 ¢uaHieB JHCTOB 27
TOJIIIUHON 10 2 MM ’
45 AunerunieHoBbIil  niepeHoc- | Cpengnee nasiieHue -9,3 mm
Hoit reneparop (I'CJI-0,8) | Boa. CT. ¢ BRITECHEHUEM BO- -
JTbIa
46 AnernneHoBbll  cranuo- | IIponsBoauTesnbHOCTD
Hapueiii renepatop (ICJI- | 5 M°/4, maBieHue -
5) 0,3 kre/em’
47 Arperar cBapouHblil niepe- | CBapka U pe3ka 3JIeKTpHue-
nekHo# (ITAC-400) CKOM Jyrol Ha BO3AYyXE H 10
nox Boxou. Cuina Toka
500 A
48 [TonyaBTOoOMar myist aproH- | Pydnas cBapka miiaBsIIMM-
HOJYTOBOM CBapKH | C  DJIEKTPOJOM  JeTajeit
(ITILTA-500) QJTIOMHUHHMEBBIX U U3 HEpXKa- -
BEIOIIIEN CTald WU JIUCTOB
ToMmuHOMN 1,5-2,5 MM
49 VYcranoBka s ayrosoit | CBapka AIIFOMHUHHEBBIX
CBapKH B CpeJle 3alIUTHBIX | CIJIAaBOB HETUTaBSIIUMCS 20
ra3zoB(Y1AP-300) AJIEKTPOJIOM AUAMETPOM
2-6 MM
50 Capounsiii Tpanchopma- | IIEKTpoCBapKa  OTKPBITOM 24
top (CTD-24) JTyrou
51 Caapounslii Tpanchopma- | Cusia CBapOYHOTO TOKA
TOp UIsl aproHHoayroBoil | 500 A 110
ceapku (PCJIA-500)
52 Capounslii  oaHomnocTo- | Jls MeTasuia TONUHON
BOH mpeoOpa3zoBatenp (e- | 5 mm. [lepemeHHbIH TOK 4,5
peasuxHoit) T1C-100 20 -400 A
53 CBapounblii nieBiTH 110- | [IloCTOSIHHBIN TOK
cToBOi mpeoOpaszoBarens | 1000 A 7,5
(IICM-1000)
54 CBapouHblii nuctotiet | [IpuBapka mmuiek. Ilocto- [C-500
(YACHI-4) STHHBIN TOK
55 Mammna gna  moBHOM | CBapoyHble K€M K Ma- 75

cBapku (KTT-75-3)

mmae MI'T-75. 80 xomoB B
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MUHYTY, TIOJIC3HBIM BBUICT
140 mM.

56 Mammbaa g moBHOM | MakcuMaibHast — TOJIIIIMHA
CBapKH C MHEBMATUYECKUM | CTIA 2+2 MM; MUHUMAaJb-
npuBogom (MILIIb-150- | Has 0,5+0,5 mm; crans, mo- 150
1) KpBITask IUHKOM, 0€3 OIMH-
KOBaHHS
57 Hacrtennslii noBopotHslii | ['py3onogbemMHocts 2 T, 4

KpaH

BBUIET 7 M




HNPUJIOKEHUE b

Bapuanrtsl 3a1aHus

BapuanT 1
Tun cynHa HaIUueHOE
JnmnHa L=206m
[upuna B =269Mm
BricoTa 6opra D=138m
MomHocCTh
I'py30110AbEMHOCTH 27600 m
Bapuant 2
Tun cynHa HaIUBHOE
Jnunaa L=188m
[Hupuna B =258m
Bricora 6opra D=154m
MouHocTb 14000 kBm
I'py3onoabeMHOCTD 27121 m
Bapuanr 3
Tun cynHa HAIUBHOE
Jnuna L=214m
[Hupuna B=31m
Bricora 6opta D=13,7m
MouHocTb 14000 kBm
I'py30n1015€EMHOCTD 44780 m
Bapuanr 4
Tun cynna CyxXo2py3Hoe
JmunHa 156 m
[upuna 21,8 m
BricoTa 6opTa 12,9 m
MouHoCcTb 2500kBm
['py3onoabeMHOCTD 14539 m
Bapwnanr 5
Tun cygna CyXozpy3Hoe
Juna 140 m
upuna 20,6 m
BricoTa 6opra 12,3 m
MomHoCTb 6500 kBm
I'py3onoabeMHOCTD 9656 m
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Bapuant 6

Tun cynHa CyX02py3Hoe
JmuHa 150 m
[[upuna 21,4 m
Bricora 6opra 11,4 m
MouHocTb 6600 kBm
I'py30n015€MHOCTB 27121 m
Bapuanr 7
Tun cynHa oykcup
Jnuna 24,2 m
[Iupuna 9,00 m
Bricora 6opra 2,2m
MouHoCTb 380 n.c.
['py3onoabeMHOCTh
Bapuant 8
Tun cynHa mankep
Hnuna 141,0 m
[Iupuna 16,6 m
Bricora 60pTa 6,1 m
MonHocTb 2530 3.1.c.
I'py3onogbeMHOCTD 4300 m
Bapuanr 9
Tun cynHa HaIUueHOe
Jnunaa 93,5 m
[Hupuna 13,4 m
BeicoTa 6opTta 6,7 m
MouHoCTb 1740 kBm
I'py30no16€eMHOCTB 3000 m
Bapwnanr 10
Tun cynHa HAUBHOE
JnnHa 150 m
[Iupuna 21,4 m
Bricora 6opta 8,99 m
MouHoCTb 6600 kBm
I'py30n1015€EMHOCTD 14539 m




Bapwuant 11

Tun cynHa MAHCEN10603
JmuHa 78,11 m
[Hupuna 21,0 m
Bricora 6opra 6,2 m
MomHoCTb 2059 kBm
I'py30110AbEMHOCTH 4000 m
Bapuant 12
Tun cynna bapyca nnowaoka
Jnuna 38,15 m
[upuna 9,84 m
Bricora 6opTa 2,6 m
MomHoCTh
I'py3onoabeMHOCTD 150 m
Bapuant 13
Tun cynna Cyxozpy3nas mpiomnasn
oaporca
Jnuna 72 m
[Hupuna 10 m
Bricora 6opra 4,8 m
MomHoCTb
I'py30110ABEMHOCTD 1000 m
Bapuanr 14
Tun cynHa Cyxozpysnas oapica
Jnuna 75,2 m
[Iupuna 17,5 m
BricoTa 6opta 8,45 m
MomHoCTb
I'py30noabeMHOCTh 1900 m
Bapmuanr 15
Tun cygna Cyxozpy3no-nanuenasn oapca
Jnuna 77,91 m
upuna 14,3 m
BricoTa 6opra 8,4 m
MomHoCTb
['py3onoabeMHOCTH 1600 m
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Bapuant 16

Tun cynna OyHKepHasn bapirca
Jmuna 83,99 m
[[InprHa 14,22 m
Bricora 6opTa 8,58 m
MonHocTb
I'py3onoabeMHOCTH 3000 m
Bapuanr 17
Tun cynna Oynkepuasn oapica
Jnuna 91,6 m
[upuna 15,7 m
Bricora 6opTa 3,25 m
MoniHocTb
I'py3onoabeMHOCTD 2000 m
Bapuant 18
Tun cynna Cyxozpy3 peka-mope
Hnuna 86,7 m
[Iupuna 12,3 m
BricoTa 60opTa 3,5 m
MonHocTb 1028 kBm
I'py3onogbeMHOCTD 1300 m
Bapuanr 19
Tun cynHa OyKcup-moaxkay
Jnunaa 18,5 m
[Hupuna 6,0 m
BeicoTa 6opTta 2,4 m
MouHoCTb 600 3.1.c.
I'py30no16€eMHOCTB -
Bapwnanr 20
Tun cynHa J1ec0603
JnnHa 94,5 m
[Hupuna 14,3 m
Bricora 6opta 7,1 m
Mo1HoCTb 2200 kBm
I'py30110ABEMHOCTD 3360 m




Bapuant 21

Tun cynHa YHUBEPCAIbHBLIL CYX02PY3
JmuHa 140,0 m
[Hupuna 20,6 m
Bricora 6opra 12,3 m
MouHocTb 6500 kBm
I'py30n015€MHOCTB 9421 m
Bapuanr 22
Cyxorpy3s | Tun cynHa J1€C0803
Jnmnnaa 75,0 m
[Inpuna 12,54 m
Bricora 6opra 6,0 m
MomHoCTh 1500 kBm
I'py3onoabeMHOCTD 2300 m
Bapuant 23
Tun cynHa Py00603
Jnunaa 189,8 m
[upuna 27,2 m
Bricora 6opra 15,6 m
MomHocTh 8800 kBm
I'py30m0oabEMHOCTD 33200 m
Bapuant 24
Tun cynHa Py00603
JnmuHa 201,0 m
[Hupuna 31,8 m
BeicoTa 6opTta 16,8 m
MomHoCTb 10100 kBm
I'py30no16€eMHOCTB 47230 m




