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1. BBIbOP TEXHOJIOTHYECKHX
PETrJIAMEHTOB BYPEHHSA CKBA)XHUH

1.1. TPEBOBAHHS K KOHCTPYKIIUH CKBA)XUHDI

[Tpn npoeKTHpoBaHHM K KOHCTPYKIMH CKBAaXKHHHI NpeNbsBJISETCS
MHOKECTBO TpeGOBaHHH: SKOHOMUYHOCTb, MHHHMMaJbHasg MeTaaJoeM-
KOCTb, HeIONYIIEeHHe TeoJOTHUYECKHX OCJKHEHHH, yBeJHYeHHe KOM-
MepuecKux cKopocrefl 6ypenus u T. n. Ho rnaBHEIA Kputepu i Hajex-
HOCTH KOHCTPYKIHMH CKBaXKHH — HeJONyIleHue rpudoHoo6pasoBaHus
nocje repMeTH3alUd yCTbsi NPH BO3HHKLIEM (JIIOMIONPOSBISHHH HJH
B IIpOLECCe €ro JHKBUIAIMH.

[TnacToBhlil GIOHA NP NOCTYNJEHUH B CTBOJ CKBAXKUHBI CHHIKAET
CpeHEB3BEIIEHHYIO NJIOTHOCTh MPOMEIBOYHOH KHAKOCTH B 3aTPyGHOM
npocTpancTBe. BesnunHAa CHHKEHHS IJIOTHOCTH YKAa3bLIBAeTCs CeoJio-
THUYeCKOH CayXKG0H NpennpHATHS B TEXHHYECKOH YacTH NpPOEKTa Ha
CTPOHTENBCTBO JAAHHOH CKBAaXKHHEI; OHA KoJeS/IeTcs B IIMPOKOM JHa-
nasoHe W MOXET JOCTHraTh Ha TrasoBHIX MecTopoxaenusix 100 %.
[TosToMy nocJie 3aKpHITHSI PEBEHTOPOB B CayUae ¢JIIOHAONPOsiBJASHHSI
B CTBOJIE CKBaXXHHEl BOSHHKaeT BHyTpeHHee JaBiaenue (puc. 1.1).
Bo Bpems AJHTENBHOrO NPOCTOSl BCJAEICTBHE BHIISJEHHST M3 (JIIOHAA
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Prc. 1.1. Pacmpenenenne Bryrtper- Puc. 1.2, 3asucumocts xoapduupmenta [Ty-
HEro JAaBJeHHS IO CTBOJY CKBaXKHHH:  ACCOHA OT IJIOTHOCTH TOPHHX IOPOZ

! — B Hauasde TNpOsIBJeHHA, 2 — NpH
NONMHOM SaMeIeHHH INPOMHIBOYHOH IKHA«
KOCTH rasoM ¥ HOrJIOU[EHHH ero Ha rays
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rasa, Ny3HpPbKH KOTOPOFO BCIJILIBAIOT, Ha YCThe CKBaXKHHE 00pa3sy-
eTcsd rasoBas manka. Ho npu JocTHIKeHHH HA YCThe ONpeeIEHHOTO 1aB-
JeHUs] HauHHAeTCs NOTJIOWEHHEe B NJIACT U MOXKET NPOM30HTH HOJHOE
3aMelleHHe MPOMBIBOYHOH KHAKOCTH B CTBOJIE CKBAXKHHEI M1JJaCTOBRIM
Hau nonyTHeM rasoM. [lostomy npu rasoeoM daktope Gonee 100 m3/7
HeTRHYIO CKBAXKHHY HeOOXOJIMMO pPacCUMTHIBATH KaK rasoeylo. B pe-
3yJAbTaTe BCIJBITHA rasa H COOTBETCTBEHHO OTTECHEHHS KUJKOCTH
B MJACT H3 CTBOJA CKBaXKHUHHI BeJMYHMHA BHYTPEHHEro JaBJieHHs Ie-
pepacnpezensiercss no ray6une (cM. puc. 1.1). Ilosromy ans mnpe-
JNOTBpAIleHUs] THAPOPaspeBa MOpPOJ B OTKPHITOH 4YacTH CTBoJa, a
clefloBaTesibHO, M rpudoHoobpasoBanusi, Heo6XoARMO, 4TOGH BHY-
TpeHHee LaBJeHHe, JeHCTBylollee HAa ropHEE HOPOAH, OHLIO MEHbIUEe
JABJEHHS HayaJa MOTJIOMECHUS.

JaBnenus Hauasna NOTJOUWIEHHS H FHAPOPaspHBa AJs TJIHHOCO-
JeprxRaluMx HopoJ NPAaKTHUECKH MaJo OTAMUAKTCs APYyr oT hpyra.
A B CHIbHO KaBepHO3HBIX, TPELIIMHOBATHIX HJH HMEIOMIHX GOJbLINYIO
OTKPHITYIO HOPHCTOCTh NOpPOAAX JaBJeHHe HayaJia NOTJIOMEHHs] He3Ha-
YHTEJNbHO MPEBHIIIAET MJIACTOBOE.

B nepBoMm npuGJIHXKEHHM JaBieHHMe HagaJja norJjomenus (MIla)
Ha ray6uHe [ MOMXHO BRIYHCIMTL IO H3BECTHHIM (popMyJaMm H JJs
JaJbHEHIINX pacyeToB NPUHSATh MEHbINee H3 IOJYUYEHHHX 3HadYeHHH:

Puor = 0,0088L + 0,66pzx, Pror = 7 -li u (Prop = Pux) + Poms
Puor = 2+ 10—4L - 2,89.10—6Lp0.572,

rie puy — MJAacToBoE JaBjeHHe Ha ray6une L, MIla; ppop, — rop-
Hoe JaBJieHHe BHINeJexamuX ropusontos, MIla, pro, = 0,01pp,L;
p — kKosddunuent Ilyaccona (a1 HOpPMaJbHO YMJOTHEHHHBIX TIVIHH
3HayeHwe P TpuBefieHo Ha puc. 1.2); f — yroa sajeranus NJaacTOB
MafiKONCKUX IVIMH HA IJy6uHE L, rpaayc; Ppop — CPEAHEB3BeIleHHas
IJIOTHOCTb TOPHBIX NOPOJ BRLILIENEXANMHX FOPH3OHTOB, ONpejeseMas
reo@u3UYeCKUMH METOZaMH HJH J1afopaTOPHLIMH 2HAJH3aMH KepHO-
BOTQ MaTepHaJa 1o GJAH3JeRamuM CKBaKUHaM, T/cm3,

3HayeHHE L AAS PA3AUYHBIX NOPON

TnuHa ¢ npociosMu necyanukos . . . . 0,33—0,40
Fauea npotsast . . . . . ... ... . 025—0,40
I'iMHa © OpOCJOSIMH aNeBPOJIKTOB . . . . 0,425

lapuucthie crasiet . . . . . . . . . . 0,10-0,20
MNecaamux . . . .. ... ... ... 030035
Wsectussxk . . . . .. .. ... ... 028033
Kamenmast comp . . . . . . . . . . .. 0,44

Ipapmwt . . . ............ 026029

BoJsiee TouHbI# MeTox onpejeneHusl JABJEHHS HAYasaa NOIJIONIEHUs!
NOpPOJ, — HArHeTaHHe [POMBIBOUHOA XKHUJKOCTH B CTBOA CKBaXKHHHL.
Tlocne pasbypuBaHus LEMEHTHOTO CTaKaHa M GamMaka o6cajEoH Ko-
JIOHHBI He06X0IUMO GYPUTh CTBOJI CKBAXKMHBLI HA 1—2 M U JoBeCcTH Bce
napaMeTpsl IPOMBIBOYHOH KHAKOCTH 10 YKa3aHHBIX B €0JOro-TeXHH-
vyeckom Hapsje (I'TH) senwuun, sareM NONHATL MHCTPYMEHT B Galn-
MakK KOJIOHHH, 3aKPHITh [PEBEHTOP M 3aKayaTh [POMEIBOUHYIO XKHJ-
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Pmc. 1.3. T'padur pasnenus npu 3a-
KAuHBaHHH B IJAcT BoaW (kpHBas 2) |

H INPOMBIBOYHOH MXHIKOCTH (kpuBasg I) -
—QIK
1
Puc. 1.4. Tpadmx coBMellieHHBIX naBie-
RHfi Ans BeiGopa XOHCTPYKUHH CKBa- [—__—_-]/ P [f;a

KHHBL

1, 2, 3 — rpagHeHTR paBJeHul NopoBoro,
NOrJOUIeHHS, NPOMBIBOYHON JXHIKOCTH COOT«
BETCTBEHHO

KOCTb yepes GYpHJbHEE TPYOH N0 HauaJa MOIVIOIEHHS e€e B NJAacT.

3aKauKy HeoGXOAHMO NPOH3BOIUTH Mopuusmu o 40—50 1 ¢ uE-
TeHCHBHOCTBIO 40—60 J1/MHH, nocsTe KaxI0H MOPUHH NaBaTh BLIAEPK-
Ky BpemesH 1,5-—2 MuH nas cratuausauuu gasaenus. Touka A or-
KJIGHEHHS! OT HPAMOJNHHEHHOH 3aBHCHMOCTH YKA3hiBaeT Ha HA4aJo [0-
raomenna nopon (puc. 1.3). Ilponmomxkars 3aKauky 10 NOJyYeHHS
IBYX-TpeX TOYEK cTabMJAM3anMH AaBienns (touka B). Ecau Gyner sa-
KauaHo B aacT Gogee 0,5 M3, TO TpPeIIMHE Nocke cGpacLIBaHua JAaBJe-
HHA He COMKHYTCH H LeNOCTHOCTh NjacTa B OYAVHIEM MOXKET He Boc-
CTaHOBUTHCH,

Ilapienne Hayaja NOIVIOMEHHS OYNeT 3HAUHTENbHO HHIKE [PH
3aKauke BOAH B maact (cM. pHe. 1.3). B nmpouecce yray6menus ckpa-
NHHEl TIEPHOIMYECKH NPOBOJAT aAHAJOTHUHBIE 3aKaUKH NPOMBIBOYHOH
XHIAKOCTH B IJIACT, YCTAHOBHB NpeJBADHTENLHO HaA safoeM Nakep.
HaBnenne cHHXAOT 1JaBHO cO cKopocthio 0,5-~1 MITa/mMun uepes
WTyHep, HHave NpoH30HAeT 00Bas CTEHOK CKBaxHHHL. ['pajueHt jpas-
JeHHs noraolenns Aoge, (MITa/M) paccaurniBator mo ¢popmyJie

Atpor = 225 4 0,01p,,

Tie ps. r — AaBleHHe B OYPHJBbHHX Tpy6ax Ha YCTbe€ B MOMEHT Ha-
yana norviomenus, MIla (touxa A, puc. 1.3); p, — nJA0THOCTH Npo-
MBIBOYHOH MHAKOCTH TpH OypPeHHH B ONpeleNsieMOM HHTepBale,
ricm®,
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PaccunTtaB rpajlieHTH NOTJIOMEHAS] NOPOX N0 riy6uRe CKBa*KHHLI
1o NPHUBEJEHHEIM Bhle GopMyJaM HJM HMes dakTHIECKHe HX 3Hade-
HBUS 10 O/AH3/NexalquM CKBaxHHaM, cTpoaT rpaduk (puc. 1.4). Ha
rpaduKe NPOBOAAT I'PaJHEHTH NJACTOBLIX (MOPOBLIX) AaBJEHHHA H JaB-
JeHHH Hauaga norsomeHus. [lapannesbHo ocH TyGHH CHU3Y BBepX
HNPOBOJAAT SKBHBAJICHTH HaBJCHHH NPOMBIBOYHON XHUAKOCTH IJs WH-
TEpBaJOB MaKCHMaJbHOH MOUIHOCTH. ['DaHMUHBIMH KpPUTeDHAMH HH-
TepBa/ja TMPUMEHEHHS NPOMBIBOYHOH MHUJIKOCTH OXMHAKOBOH IJIOTHO-
CTH SIBJISI€TCS YCJIOBHE

Adtgor, min > OaOIPm > a Aoy, maxs

rae a — Kos({xpHuHeHT 3anaca (A1 CKBaXKHH UJIH HHTEDBAJIOB CKBa-
XuH rayGuHoir mo 1200 m a = 1-+-1,15, past unTtepsBasoB 1200—
2500 M a = 1,06=~1,1, ana unrtepBasos Huxke 2500 M a = 1,04+
=1,07); AGgpor. mn — MMHHMAJBHBIR TpajHeHT IOIMVIOMEHHS TOPOX
B onpenensieMom Huteppaie, MIla/M; Ady; max — MaKCHMAILHEIR
rpajueHT NJIacTOBOro (IOPOBOro) HaBJeHHS B ONpeeJseMOM HHTep-
sasie, MIla/m.

B neppoM mpuGAMIKSHHH TpPaHUIE N3MEHEHHS 5KBHBAJIEHTOB JaB-
JIEHHSI TPOMBIBOYHOM XHIKOCTH M ABJSAIOTCA IyOHHaMH cllycKa 06-
cagHBIX KoJIoHH (cM. puc. 1.4). OmnpenesenHrle TaKUM METOJOM TJy-
6HHBI cnycKa o6cajHbIX KOJOHH H JOJIKHEI YIOBJETBOPATh YCJIOBHIO
IPOYHOCTH FOPHHIX MOPOJA B HHTEpBa/ie HeoGCaXKEHHOIO CTBOJA CKBa-
JKHHB (T. €. JO MOMEHTa cmycKa clepyioulell o6CcagHON KOJOHHBI)
B CJayyae JHKBHIALWMHU (DJIIOMIONPOSABIEHHS:

Aoty — 0,01p,
H>ch K Aager —0,01pg °

rae Adyp, — NPOEKTHEI rpajdeHT NJIacTOBOro RaBNEHHS Ha TyGHHE
cnycka nocaepyoweii obcagHo#l KoJdoHHH H,, MIla/M; Acdyer —
IPOEKTHHH I'PafHeHT HayaJa NOIVIOWEHHA NOPOoxR noj SamMakoMm ob-
cajgHO# KOJIOHHH Ha ray6une H, MIla/m; p, — HJIOTHOCTb MPOMBIBOY-
HOM JKHIKOCTH C y4YeToM INOCTYIIEHHss B Hee IJIAacTOBOro (hIioHaa
B Ipolecce INposiBleHHsi, r/cM® (1151 ras0BHIX CKBaXHH IyGUHOH A0
1200 M p, = 0; B ocTaJbHHX CJAy4asiX BeJUUMHA P, YKa3LIBAETCS Ieo-
Joruueckoll cay:xkGoi npeanpuatus); K — KospopuumeHt Gesonac-
mocta, K = 0,9=0,95.

Cobaionenue 310 3aBHCUMOCTH 06s13aTeJbHO, TdK KaK H3BECTHH
ciyuan rpucdoHOOGpasoBaHHst IpH IJyOHHE CHOYUIEHHOH KOJOHHEI
Gosee 1200 M. IlpoBepuB npaBUJABLHOCTL pacueTa FJIyOHHEI cycKa
niocJefHel IPOMEXKYTOUHOH KOJIOHHB!, YTOUHSIOT IMIyOHHK CIIyCKa BCeX
MpeJByuX KOJOHH BIJIOTh A0 KOHAYKTOpA.

Bo BpeMsa sKcnJyaTallMHd CKBaXKHHE, a TakXKe OTKPHITOro (oH-
TaHa, NPOHCXOFHT Nporpes o6CaiHEIX KOJIOHH, HEMEHTHOro KaMHs
3a HUMH H BCero KoMIlzieKca ropHHIX mnopoz. Ilostomy npH HaauuHu
B paspese MHOTOJETHEMEP3JbIX NOPOJ C OTKPHTOH JbAHCTOCTRIO 06-
cajHast KOJOHHA (KOHAYKTOD MJIH JaKe NepBas NPOMeXyToYHAas1) J0J-
)KHa OuTh cnymena Ha 50—100 M HHXKe rpaHHUB HYJAEBOH H30TEPMbI
6



B IJIOTHHIE NOPOAH. B IPOTHBHOM caywae Ja)ke TNOCAe HeCKOJbKHX
gacor (QOHTAHUPOBAHHA CKBAKHHK (H3 HeNEpeKpHToro o6canHoi
KOJOHHO# I1acTa) NPOHCXOAAT OTTAHBAHHE NOPOJA, IPOBad YCTbS H
rpu¢oH00Opa30BaHKE,

1.2. BbiBOP KOHCTPYKIIMH CKBAXXHHBI

leosoruueckas cayxba NpefnpusATHS OOYCJIOBIHBAET AHAMETP
3KCIJIyaTalHOHHOH KOJOHHH. JlgaMeTpsl o6cafHbEIX KOJOHH, TyOUHEL
CIYCKa KOTOpDHIX olpeleiedsl corqaacHo puc. 1.1, paccuutwBator
cuu3y BBepX. COOTHOLIEHHE MeXIy JHaMeTpaMH 3KCIIyaTauMoHHOH
KOJIOHHBI B JI0JIOTA BBHIGHPAKT B COOTBETCTBHH C NPHBEACHHEIMH HHIKE
JaHHBIMH HJH 10 opmy.te

Dy = (1,0447 + 0,00022D) Dy,

rae D, — nuamerp ponota, MM; D — nuamerp OGCamHHIX TpYS,
MM; Dy — nmamerp MydTH o6cagHbIX TPY6, MM.

CooTHomenne AHAMETPOR AOJNOT H COYCKABMLIX KOJOHH

Munnmanbupi  Juamerp Jgosora, my 139,7 1651 190,65 2159 2445

Iuamerp ofcaimofl Kosonusl, MM. . . 1143  127,0 139,7 1683 193,7
139,7* 168,3* 177,8 219,1 *

MunpManensii  guamerp Joxora, MM 2699 2953  349,2 393,7 490,0

Juamerp ofcanuoll xomoumer, MM . . . 219,1 2445 273,1 323,9 377,0

244,5*% 298,9 351,0 4255

* Beamydronme vpySH.

3artem nopfHpaloT NPOMEXYTOUHYIO KOJOHHY, HMCXOAs H3 Ana-
MEeTpa A0JI0Ta TOJ 3KCIMYyaTaUHOHHYIO KoJoHHY. [lox6op ocTajbHEIX
NPOMEXKYTOUHBEIX KOJOHH H KOHAYKTOpDa, A TaKiKe JOJOT HPOBOXLAT
aHaJOTHYHO.

Jlna rayOOKHX CKBaXKHMH NOCJ@ ONpeleseHHs KOHCTPYKUHH Ipo-
BOJAT NpoBepounkill pacyer ofcagHbiX Tpy6 Ha npodHocTh. Onpenends
MHHUMAJALHO HeoGXONMMBIE TOAMIHHEL CTEHOK TPYO MPOMEXYTOUHBIX
KOJIOHH, 331al0TCs BeJHUHHOR abcogioTHOrC u3Hoca Tpy6 A u mpose-
PAIOT HX HAa MeXaHHYecKHH M3HOC B npouecce OypeHHsS W CIYCKO-
noxseMeblX onepamuii (CITO) nox caenyiomyo KOJOHHY 0 HPHBeJeH-
HOH HHJKe MeToAHKe. Bee ofcanHbie KOJOHER, CIyCKaeMble B HCKPHB-
JeHHBIE YUACTKH CTBOJA CKBAXKHHH, MpPOBEpPSIIOT HAa INPOXOAHMOCTD
B 5THX YYacTKax.

Munuvanbsne naamerpsl ¥ BT #aznonoTHoro Komisiekra, ofecre-
YHBAWIHE YCIEWHsH cNycK 06cajHEIX KOJOHH B CKBajsKHHY, IIpHBE-
nensl B taba. 1.1.

MunumanpcHan panHa YDBT, ofecneunBaiomas ycHeWHHH cOycK
06cafHEIX KOJOHH B CKBaxHHY,

6000
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TaGnuua 1.1

Huamerp Huamerp ponota, MM
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Tipumenanns. 1. 3pespoukofi ofospadenn Auamerpw YBT npn wucmoansosaHd Geas
MydTOBHX TPYS. 2. [A¢] — ponycTUMas HHTEHCHEHOCTh IIPOCTPAHCTBERHOrQ HCKPHBIERHA
CTBOJA CKBAXKMHB, Ipajyc Ha 10 »

JKectrocts YDBT, ofecnednBatomasn YCHEMmHHA clycK obcafHHX
KOJIOHH

4 4
dVET'—ds YBT > 1
DI_D: = 13

rne dygr M daysr — HapyXHHIE H BHyTpennn# amamerpsl YBT,
eM; D u Dy — HapyxHEH H BHYTPEHHHH JHaMeTPBl CIYCKaeMBIX
o6canuux Tpy6, cM.

CooTHoureHwe NuamMeTPos HoaoT k saboRHbix apurarened
OCT 26-02-954-—74

Hnamerp mosota, MM . . . . . . . . 97—114 118—132 132,7—158,7
Huamerp saGofinoro IBHrartess, MM. . 85 105 127
Huamerp fonora, MM . . . . . - . . 161—172  187,3—190,5 196,9—200
Jlnamerp 3abofiuoro IBMrarens, MM, . 143 164 172
JlmaMeTp foJIOTa, MM . . . . . . . . 212,7--228,6 243--250,8 2699
Juamerp sabofinoro ABHTaTens, MM, . 185 215 240
Juamerp gonota, MM . . . . . . . . 205320 346—508

Juamerp 3a6oiiHOro IBHraTess, MM . . 265 315

1.3. BbIBOP NPO®HUJISE CKBAYKHUHBI

[pu HEOGXOAMMOCTH NMPOBOJIKH HAK/JIOHHOH CKBaXKHHEL C 3alaHHBIM
TeoJIOTHUECKOH CAYyxB0H NpeanpusiTHs OTXOAOM OT BepTHKamd A
TeXHOoJIoTHYecKass cayx6a BumOupaer npodune (puc. 1.5), OCHOBH-
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CKB2XXHH C OTXOAOM OT Beprykaix A:
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] — ABYXHHTeDBaJbuLf; 2, § — TPeXHHTep- 4 "
paJbHBIH; §, 6 — HETHPeXHHTePBANLHBIN; g

4 — NATHRHTEPBAJbHLIN L’ﬂ]
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Puc. 1.6. Houorpamma omopeneienus 6 5

AHamMerpa HacaloK [NA IMONYYEHHS IH- 77+ 50 L g
ApOMOHHATOPEOTO s¢derTa

Basick HA €€ PacueTHOH KOHCTPYKIHH, TEXHHUECKHX BOSMOXHOCTSX
npeinpHATHS, KBAIM(PHKAUMH M OMNBITE HCIONHHTENCH, NOCTHIHYTOM
TeXHO/IOrHYeCKOM YpoBHE GypeHHs B AaHHOM perdone. [Ipu BhiGope
npodpus HeOGXOAMMO YUHTHIBATh ECTECTBEHHO® HCKPHBJICHHE CKBAXKHH
B a3HMYTHOH [JIOCKOCTH, HMeIoUleecs Ha JAHHOM MeCTOPOKJeHHH.
B coryuae faibHefimedf SKCNAyaTand CKBaXKHH IITAHTOBEIMHE HACOCAMH
rpafveHT KPHBHSHEI CTBO.IA B HHTEPBAJIE HAJ HACOCOM HE JOJIKEH fpe-
peunath 0,5° Ha 10 M Bo H36ekanHe OPOTHPAHHA TPYG M IHOJOMKH
TAHT.

[Tocsie Brifopa Npodus YCTaHABAHBAIOT TAYCHHY CKBaXKUHBL H ee
XapaKTepHBIE TOYKH IO HHCTPYMEHTY, PacCudTHIBAIOT TPACKTOPHI
CTBOJIA, KOMIIOHOBKH /11 6ypeHHA BepTHKAJbHBIX, KPUBLX U HaK/IOH-
HBIX yuacTKOB. TPaeKTOPHIO CTBOJa ONPENENSIOT NPAKTHYECKH MeTO-
JoM Topfopa, 3ajaBasich rpajHeHTaMH Habopa H Cnaja KPHBH3HHI, a
TaKKe MaKCHMAJBHEIM YIVIOM HAaKJOHA.

1.4. BBIBOP THIIA WMIAPOMIEYHOIO AGJIOTA

PanpoHaJ BHOE COYeTAaHHE THIA [IAPOIUEYHOro 1oJ0Ta H pasbypH-
BaeMOH Nopoxsl NpHEejeHo B Tabd. 1.2.

JHuametp Hacajok Dy MapoOIIeYHEX A0/JI0T BHOHPAIOT 110 HOMOrpaM-
me (puc. 1.6).
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Taéauua 1.2

Tun
RoJoTa

KpaTkams JAHTONOrHYecKas XapaKTepHCTHKa TOPHbBIX MOPOX

M

M3

MC

MC3

CT

Tanuw NJOTHBIE, CJOHCTBIE H HECJIOHCTBIE, H3BECTKOBHCTHIE H HEH3BECTKO-
BHCTbIE, YaCTO NECYAHHCTHIC H CJAIOAHCTBHIE, HHOIA& C [THPHTOM H KOHKpeUHnd-
MH CHAEPHTOB, C NPOCAOAMH DBIXJIBIX IVIMHHUCTBHIX II€CY4HHKOB M a/JeBpOJIH-
TOB, TJIHHHCTHIX CJAIOZHCTHIX Mepre.nei»'x H H3BECTHAKOB

Tnnup ¢ NpOCAOAMH MEJKO3EpHHCTOrO I€CKa H BYJKAHHUYECKOTO IIelljIa
HsBecTHsiky o PaKylueYnHKH

ﬂepecnauaaﬂﬂe OJOTHRIX TJIMH, aNeBPOJHTOB, I'VMIHHHCTBHIX HJH xapéona'r-
HBIX NECYAHHKOB H MEDPIEJHCTBHIX H3BECTHAKOB

qepenosax—u«xe APrRAJHTOB H3BECTKOBHCTLIX M HCH3BECTKOBHCTHIX; aJIEBPOJH-
TOB, MECYAHHKOB DA3HO3CPHHCTHIX KBApPUEBHIX C H3BECTKOBO-aHTHAPHTOBLIM
LEMEHTOM, TJAHHHCTHIX CJHanueB

W3BecTHsiku OpraHoreunbie ¢ MNpPOCVIOAMH PasHO3CDHHUCTHIX IECHaHHKOB,
CAIOAUCTHIX TVIHH H aJ€BPOJHTOB

Tauuw NECUYaHHUCTHIE, apI‘HJIJIHTOIIOIlOGHHE, ONIOKOBHIHBIC

ApI‘I/IJ'IJ]HTbI C MPOC/JIOSIMH DA3HO3EPHUCTEIX NECYAHUKOB, LJIHHHCTRIX aneBpo-
JINTOB, H3BECTHAKOB H KOHIVIOMEDPATOB, CUEMECHTHPOBAHHBIX H3BECTKOBO-TIH-~
HHCTBHIM LEMEHTOM

57643 ¢ MECTPOUBETHRIE H &M€BPOJMHTH C NPOCHAOAMH H3BECTHAKOB
‘—IepeJmBaHne APTrHJJHTOB H3BECTKOBHCTHIX H HEH3BCCTKOBHCTHIX C aJI€eBDO-
JUTaMH H NeCYaHHKaMH PasHO3€DHHCTHIMH, H3BECTKOBHCTBHIMH, KBapUEBHI-
MH, Cy1a00CTIOAHCTHIMH

ApFHJUIHTbI, aJIeBDOJIHTEI, NECYAHHKH pasJIHYHOro cocTaBa C IIPOCJAOIMH
NIeCYanHuCThIX JOJIOMHTOB

KonmomepaTm pasHoraJjevnse, MeCraMi KpYIHOBAJyHHBIE, C NP OCJOSIMH
NeCYaHHKOB H IVIHH

HapecrHsaku OprasoreHnnle, rJANHUCTHIE, NOJOMHTH3HDOBAHHLIE C MPOCAOA-~
MH JIOJIOMHTOB, Mepreneﬁ, AHTHAPHTOB UJH apTHJ/IJIMTOB

HQPECJIaHBaHHe NEeCYaHHKOB pa3HO3EPHMCTHIX, KBapIEBHIX, IVIHHHCTHIX]
TVIOTHBIX APTHJJIHTOB, HHOrJAa H3BECTKOBHCTHIX, MECTAMH INEPEXOAAIINX
B MEpreJib, H aprAaJiJIHTOB TOHKOCJHOHCTEHIX, KBApUEBLIX, FIHHHCTLIX

H3BeCTHAKH M JOJOMHTH NEJUTOMOPGHEIE, MEJIKOKDHCTANJIHYECKHE, Me-
cTaMu OpeKuYMeBHAHBIE, C€1aG0 JOJOMHTH3HPOBaHHBIEC; M3BECTHAKH DakKy«
HIEYHHKH; MeJ MHCUHH

IuHBL 10THEIE, TOHKOCJIOMCTHE, OOKOBHAREIE, apTHINMHTONONOGHEIE, aJ1EB~
PHTHCTHIE, H3BECTKOBHCTRIE, CHIOJHCTHIE, HHOTAA 3aTHICOBAHHBIE
ADTUANNTH CJOHCTEIE, H3BECTKOBUCTHIE; MEPIeaH NeCYaHHCTHIE
[Tecuanuky pasiH4HOH IJIOTHOCTH, pA3HO3ePHUCTHIE, YaCTO H3BECTKOBHCTHI®
H TJIHHHCTBHIE; AJIEBPOJHTH IIOTHEIE H PHIXJBE, CJAIOJHCTHE, H3BECTKOBH-
CTHIE

KoHrsiomMepaTHl pasHorajieduere, MecTamMy KpPYHHOBaJyHHBHIS

KamenHasi co/lb KpYIHOKPHCTANIHYECKAS, C NPOCJICSAMH IVIHH, aHTHADHTOB,
JLOJIOMHTOB, H3BECTHSKOB

HsBectHsikn H JONOMHTEH Da3HOSEDHHCTHIE, HHOIJa OpeKuYHEBHJHBIE, He-
PABHOMEPHO IJIHHHCTHIE, YYaCTKaMH OKpEeMHeJLIe

[lepecnanBaine riuH aneBpuTHCTHX, ANEBPOJIHTOB, I€CYaHHKOB Ccjabo-
CIEMEHTHDPOBAHHKIX, APTHJJHTOB H3BECTKOBHCTHIX, aHTHAPHTOB, THIICOB,
MmepreJe

Kamennas CO/Mb KpYMHOKPHCTAJMIHUYECKasi, C NPOCAOsMY IJIHH, Meprenef,
AHTHDHTOB, AOJIOMHTOB
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HNpononxenne tabx. 1.2

Tun
RoJjiora

KpatTkass nuTOnOrMWECKas XapakTepHCTHKAE TOPHHEIX nopoa

C3

T3,
TK3

OK

HsBecTHsiKH Opl‘aHOFeHHO-OGJXOMO'{HMe, MECTAMH NIE€PEKPHCTANMTH30BAHHEIS,
HHOrZE ROJIOMHTH3HPOBAHHBIE, C NPOCIOAMH  apraJlIHTOB
HepecnanBaHHe NJOTHHIX IVIHH, HHOTAA aerJIJIHTOl'IO}IOGHbIX, B pasnnqﬂoﬂ
CTCMNEeHH MNECYAHHUCTHIX, H3BECTKOBHCTHIX, SATHIICOBAHHLIX C NECYAHMKAMH
PAa3HO3€PHUCTLIMH, KBAPIEBHIMA, H3BECTKOBHCTEIMH,, IMIHHUCTBIMH, @aPTHJJIH-
TaMH CIIOAHCTHIMH, HHOIJA OKPEMHEJBIMH, AaJEBPOJNTAMH KBapIlEBbIME,
[IeCYaHHCTLIMH, H3BECTKOBHCTBIMH

VI3BeCTHSIKH MEJKO- H TOHKO3EPHHCTHE, MECTAMH [€pPEKPHCTa/AE30BaHHEe,
YacCTO JOJNOMHTH3HPOBAHHEE, B PA3IHYHON CTENEHH OKPeMHEJbe
JIONIOMHTBL MEJIKO- H TOHKO3EpPHHCTHE, [eJHTOMOpdHLIE, INIOTHHE, HHOTAA
MaCCHBHBIE, 3arHNCOBAHHBIC, AHTHAPHTH3HDCBAHHEIE

[TepecnanBanue IVIMH H TJIHHHCTHX CJ4HIEB [ECYAaHHCTEX, CJIOAMCTEIX,
aJIeBPOJIMTOB KBapHEBHX, IJIHHUCTEIX H NECYAHHKOB Pa3HO3EPHHCTBIX,
KBADLEBHIX, NOJHMHKTOBHX, CHKOJHCTHX. DBceTpevyaloTcs KOHIVIOMEpPATH
H TPaBeJJIHTH

HspecTHAKH OpPranoreHHeIe, TOHKO3IEDHHCTEIE, neaxmomopdmme, yuyacTKkaMn
OKpEMHEJIEIE, JOMOMHUTHIHDORAHHEIE. ,U,OJIOMHTH MEJKO- H TOHKOSCPHHCTHIE,
Y4YaCTKaAMH OKPEMHeJble, C BXKJIIOWEHHEM TIHIICA

ApI‘HJIJ‘IHTbl, HHOTJa OKpeMHenkle

AJIGBPOJIHTH H NEeCYaHHKH MEJKO3EPHHCTHE, KBapLEBHI®

POroBHKH, aHAE3HTHI, aHAE3HTO-033aNbTH

H3BeCTHSKM H AONOMHTH OKpeMHeJIke

AneBpOAUTH TOHKOCJIOHCTHE

CrnaHupl yraucToO-TAHHHCTHE, QHINHTHIHPOBAHHEG
IlecuaHHKM KBapUeBHE, KBAPUHTOBHJHBIS
AHJE3HTH, aH/e3uT0-623a/bTH




2. HAKJIOHHOE BYPEHHME

2.1. OBLIAA YACTDb

HaknoHHO HanpaB/ieHHEle CKBaXUHEEL OyPSIT B OCHOBHOM IIpH pas-
paboTKe MeCTOpPOXAEeH 1 KyCTOBBIM cniocofoM. Tak Kak MHTEHCHBHOCTD
HaGopa KPHBH3HH [OPH NPOBQJKE IKCIJIYATANMOHHHX CKBAXHH He
npesuimaer 1,3° ya 10 M, BOMCHBaeMoCTh 3aGOHHHIX ABHraTenel, o6-
cafHBIX KOJIOHH HJA 3abofiHoro o6opyRoBaHMS NPH HX CHYCKE YAOB-
JeTBopsieT ycTaHOBJEHHEIM TpeGoBanusiM. [Ipn paspaGoTke mecTopo-
XKJSHHH IITAHTOBEIMH HAacOCaMH BO H30exXaHHe GRICTPOro INPOTHPaHHS
JAQTOBOR KOJOHHK HHTEHCHBHOCTb HaGopa KPHUBH3HEI XeJaTelbHA
He Gosee 0,5° Ha 10 m. [Tpu noabeMe KOMIOHOBOK B Ipolecce GypeHHs
H PeMOHTHHIX pafoT B HAKJOHHOH CKBaXKMHE BO3HHKAIOT 3HAUHTEe/b-
HEIE CHJBI conpotuBaenus. [Tosromy nocie Bei6opa 1 pacuera npoduJs
Heo6X0JUMO ONpefeHTh NIPOEKTHEIE YCHJHS Ha KpIOKE IIPH nojbeme
KOMIIOHOBKH B mpouecce G6ypenus u npH nogreme HKT zna saMeHH
sabofiHoro oGopyzrosanusa (cMm. pasxa. b). Ilph muHTeHCHBHOCTH Habopa
KpuBH3Hb Gosee 0,6° Ha 10 M o6cajHy10 KOJIOHHY B Cj1ydae HeoGXOnH-
MOCTH NOAHATH NPaKTHYECKH HeBo3MoxHO. Ha npakTHke CHJH co-
nporusaedus npu noaveme HKT moryr B 1,1—I1,5 pasa npesmicuts
coOCTBEHHHIH Bec.

Ilpn 6ypeHnHM HaKJOHHHIX CKBaXKHH HEOGXOAHMO YUHTEIBATh Cle-
Iyiollee:

paccTosiHHE MeXIY YCThSIMH CKBaxHMH Ha KycTe JO/KHO OHITh He
MmeHee 2 M 15 HedTAHBIX H 3 M /I rasoBHIX CKBaXKHH OpH 6ypeHHH
¢ MCIT u 5 M pn 6ypeHnH HepTAHBIX CKBaXKHH Ha CyIle;

ray6uHa 3ape3Kd HaKJOHHOI'O yyacTKa HAa KaxaoH mnociaenyromes
CKBaxHHe, OTJIHYaomeNca no asuMyTy MeHee ueMm Ha 20° oT npeasi-
Ayme#t, ypeanunBaercss Ha 30 u 50 M nmpu rayGHHe 3apE3KH COOT-
BercTBeHHO Ji0 500 M 1 cBrime 500 Mj

HauaJjo HaGopa KPHBH3HEI JOJIKHO OHITb HHKe GamMaka obcajHol
KOJIOHHEl MUHHMYM Ha 30 M;

macca ¥YBT Hajg KpuBbIM IepeBOZHHKOM JOJKHA HE MeEHee 4eM
B 1,5 pasa npessmaTte Maccy Typ6obypa;

npu temnax nHaGopa MJAH cnaja KpuBH3HE Gosee 0,6° ma 10 M
B CTBOJIE CKBaXKHHH 06pa3yoTcs KeJoGHbIe BEIPaboTKH;

HCIpaBJEHHE asHMyTa IPH Hak/oHe cTBoJa Gouee 20° oyeHs
CJ0XHO H BCerja CONPOBOKJAETCH CHHIKEHHEM YIJIa;

TeMI MCIpaBJeHHs asHMyTa NPH yraax HakjaoHa Gosee 15° He
JoJykeH npeBmimath 30° Ha 100 M;

NepHOAMYHOCTL ONpefe/leHHs HanpaBJeHHs CTBoJA HHKIHHOMET-
puell ocyllecTBAsSIeTCS Ha yUacTKe HaGopa HJ/H HcIpaBJ/eHHs asuMyTa
yepes 25—b0 M, Ha yyacTKax cTabHJM3auMHd HJH cNaZa KPHUBH3HH
gepes 200—300 M.

IIpu npoekTHpoBaHHH NpPOGMJIS NpPEeLyCMATPHBAeTCs H3MEHEHHe
TPaeKTOPHH CTBOJIA TOJIBKQ B 3€HHTHOH IJIOCKOCTH.
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2.2. PACHET NPO®UJII

Cxema pacyera npodHJs HAKJIOHHOH CKBaXKMHBI NpPHBEJEHa B
ra6a. 2.1. B topmynax npuHATH caeayiompe oGosHaveHHs: H —
r1y6una no BepTukanm; A — oTXoj 3a060s CKBaXKHUHH OT YCThSI B

TaGauna 2.1
Beauuunnt
HoMmep
pHCYHKa paccuHThHiBaeMhle
BajaBaeMEle pacueTHHE RSt NPOBepKH
21 -— Rﬂ, a, IH -
2.2 a (HJIH RH) RH (HJ]H a), hH, la, th, lc’r g, Ger
23 RH’ chv o, lHa lCH aEh ac]I: ‘H» hcn
2.4 Ry, Ren @ B, aens Ams Ins lors len der
~. >
- Y
S =
Ru
x
£
fw
'-R: & ¢
.
153
!
a, a, ag

Puc, 2.1. Osyxuurepanbixil mpoduas

>
)
LN
X3
x
e
-
L}
K3
n
Re a,| ac
T

Puc. 2.3. TpexunrepBanpHuf mpoduis

Ges yuyacTka cTaGHAK3aLUE

Puc. 2.2. TpexuurepsaioHEft nmpoduan
€ YYacTKOM cTaGH/IM3ALHK

ay Aer

al.‘!‘l

Puc. 2.4. UerblpexHHTepBanbHEA npo-
¢uab ¢ yyacTROM CcTabHAH3aLHH
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TOPH30HTANbHOH NpeeKuuH; L — AJMAa CKBaXKUHHEL 10 HACTPYMEHTY]
hs, — IAHHA BepTHKA/JBbHOIG YYacTKa CTBOJA CKBAMXHHH OT YCTbsj
Ry, ly, hg, 0q — panuyc, AJIHHA, BepTHKa/JbHAA H IOPH30HTaJbHAs
npoeKuMs yuacTKa Habopa KPHBH3HBI; lgr, Hcp, Gy — JJHHA, BEpP-
THKaJbHAast H TOPH30HTAJbHAA I[POEKIHH yYacTKa CTalHaH3alHH
KPHBH3HBL; Ren, len, Aom, Gen — Paguyc, OJHHA, BEPTHKAJIbHAS H TO-
pH30OHTa/IbHAst MPOGKUMH ydacTKa cnaja KPHBH3HH; @, P — Makcu-
MaJIbHBIA S€HHTHHIA M KOHEWHHH YIVIEl HaKJOHA CTBOJA CKBaXKHHEL
(Bce MHHEHHBIE pa3Mephl NPHBEJEHH B M, YIVIH B rpagycax).

I'eosornyeckas ciy:x6a npefnphHaTHs 3ajaeT BeauuuHsl H u A,
B cJydae HeoOXOAUMOCTH H KOHEYHHIH yroa P.

Heyxunmepearonotii npopuse (cMm. puc. 2.1).

Tak Kak BeqHuHHa h, BHIOpaHa 110 TIe0JIOrO-TEXHOJOTHUECKHM
coo6pakeHHAM, TO NPH 3aJaHHOM 3HaueHHH A BO3MOXEH TOJIBKO
OfMH BapHaHT JABYXHHTEPBAJbHOIO IPOGHIA:

A% - (H —hg)?
Ry = £t 1 —ta)

HJH COOTBETCTBEHHO
(H — hg)® — A2

o= arCCOSm,

lg=0,01745Rza, L =hy+ 15

Ecan pacuetHbift yroJ Hak/JoHa ¢ OKaxeTcs1 6OBLIHEM H €CTh omac-
HOCTh IO TE€XHHYECKHM NDHYHHAM €ro He JOCTHYb, TO, YMEHLILUHB
sHauenHe o (Ho He GoJjee, YeM A0 Gmn), MOKHO paccyHTaTh TPEXHH-
TepBaIbHHE [IPODHIE.

Cmin = arctg—’-q——
min H "‘hn ¢

Tpexunmepearvrvith npoguss ¢ yuwacmxom cmabususayuy (cCM.
puc. 2.2).

3aJaBLIMCh BeJHYHHOR ©, HaXOAHM pajuyc Habopa KPHBH3HE

R. = (H—hg)sina— Acosa
B 1 —cosa

[TpoBepsieM TeXHHYECKYIO [eneco06pa3HOCTh TAKOro TeMna HaGopa
KpPHBH3HE N0 Taba. 2.2.

TaGnuna 2.2
Temn HaGopa Pagnyc Temn wsaGopa Paguyc Temn HaGopa Pagnye
(cnaga) kpuBH3HH,| Kpusu3s- |(cnafa) KPUBH3HE,| KPHBH3- |(cnaja) KPHBH3HBL,| KDHBHS<
rpaayc/10 M HH, M rpapyc/l10 M HBl, M rpagyc/i0 M HBl, M
0,2 2870 0,7 820 1,2 475
0,3 1900 0,8 715 1,3 440
0,4 1430 0,9 635 1,4 410
0,5 1150 1,0 570 1,6 380
0,6 950 1,1 520 1,6 360
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Ecnn Benmuuna Ry He YAOBJETBOPAET YC/OBHIO MO KaKHM-JIHGO
cooBpaxeHnaM, To, 3afaBIIHCh ee 3HayeHHeM MeToAOM loabopa, on-
pezessieM COOTBETCTBYIOLIEe 3HAaUeHHE o N0 NPUBEIEHHOMY BhIille pa-
BEHCTBY. YTos HaGopa KPHBH3HBI IIPH 3aJaHHOM Ry MOXHO TaKXe
YCTaHOBHTb 0 (dopmyJe

_ Ry (Ry— A) + (H —hy) VT =)+ 2*— 24Ry
o= areeas Ra— AP+ (H—a)?

OnpenemnB Ry (MMM COOTBETCTBEHHO ), HAXOAHM OCTaJbHEHE
3JeMeHTH npoduas:

hH = RH sin oy ln = 0,01745R5a’ th = H - hB —_— hH'
lex = heo/COS 2, L=hs+lg+ Lo
[TpoBoauM NpOBEpOUHHIE PACUETHI:
ag = (H — hy)sina — A cosa, Qep = her B O, A =ayz 4+ aeq.
Tpexunmepsarsnstli npoguase 6ea yuacmxa cmaburusayuu (CM.
puc. 2.3). Husa pacuera paHHoro npoduas Heo6XOAMMO 3ajaTbed
TeMnamMH Habopa H coaga KpHBH3HEH (T. e. Ry H R.p), a TaKxke KoHed-

HBEIM YIJIOM HaKJIOHA cTBoJa (. MakKcHMa/lbHEIA yroJ HakJoHa CTBOJA

(H —hy) + RepsinP

o = arcsin
RH + ch

Ecnn paxe nNpHHATH KOHEWHHIA yroJ HAKJIoHA DaBHEIM HYJIO, a
paguyc Habopa KpHBH3HHI 440 M, ¥ NpH 3TOM MaKCHMaJbHBIA yroa o
oKaxeTca GOJLIIMM, TO HeOGXOAWM YUacTOK CTaOHJIH3allui,

Onpeneanem ocraJbHEle 3JeMeHTHl NPOoQHJIS:

l; =0,01745Rya,  l.p=0,01745R (2 — B), L=hs+ g+ len.
[Iposepounse pacyeTsl IPOBOIHM 10 GOPMYIaM:

hg = Rysina, hen = Ren (sin o — sin f); H=hs+ hyg+ ben}

az = Ry (1 — cos @), Qon = Rey (cos p — cos @), A = ay + 5o
Yemustpexunmepsasvrott npoduas (cM. puc. 2.4). Ecan no xKakum-

a#60 coobpaXKeHHsIM BHIOPAH 4YeTHIPEXMHTEepPBaJbHEIA NPOQUAL, TO

LA ero pacdera HeoOXOJAHMO 337aThCA HECKOJBKHMH BEeJIHUHHAME:

MAKCHMAJIbHBEIM 3€HUTHBIM YIJIOM &, TEMIOM CHaja KPHBHSHH (T. €.
R¢n) 1 TeMnom HaGopa KPHBHSHH (T. €. Ry).
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Paccuntaem 3s/eMeHTH YyuacTka Hafopa KDHEH3HE H KOHEYHEHIR
YroJ CKBaXKUHBI IO QopMyJaaM

g = Ry (1 — cosa), by = Rysine, Iy = 0,01745R o,

Ren— (H—hg —hy)sina + (A —ag)cosa
Ren )

Onpene/HE KOHEYHBIH YroJl CKBAXKHHBE,, BHYHCJIHM OCTaJbHble
JIEMEHTEL [IPOGHIS:

cos(ax — B) =

Qep == ch (COSﬁ — Cos O&), how = WE:%E)/T],

{on = 0,01745R oy (o — B}, ber = H — hg — hy — hens
len = he/cos a, L=hy+lg+lox+ lon
INpoepounniil pacuer:

Qe = her tE @y A = ay+ aer + e
UerripexuntepBadbHEE Npoduap TpeGyer Habopa GoJbiuero 3e-
HHTHOTO yrIJa, 4eM TPeXHHTEPBANbHBIH C yYacTKoM craGHJ/n3alHH,
a ec/H HeoGXOAHMO BHIATH Ha BepTHKaNbHHIE yuacTok (f = 0), se-
HHTHBIH yroJl JoJeH OuTh eme BoJIbIIHM.

2.3. KOMIIOHOBKHW TIIPH BYPEHHMH HAKJIOHHBIX
CKBA)KHH

Heobxopumerfi yros nepekoca pe3n0 KDHBOro MPOBOAHHKA /s
Ba0opa KPUBH3HEI ONpeielfl0T IO (opMyJe
1146 sin (ag — B — )
Ao = Li+ L, ?
rie Ao — npoeKTHasi HHTEHCUBHOCTL Habopa KpPHBH3HEL, Ipajyc Ha
10 M; oy — yroi nepexoca pesnf KPHBOrO NepeBOAHHKA, Tpafyc)
Ly — paccrosHHe OT TopLa J0J0Ta [0 IJIOCKOCTH H3ruGa KpHBOrO
mepeBoAHHKA, M; L, — paccTosiHHe OT NJIOCKOCTH H3rHGa KpHUBOTO
HepeBOAHHKA JI0 BepXHero cpesa TypOolypa, Mj
Dg—D, ,

. . Dp—D
— Pl —_ I T
p = arcsin —Sr = arcsin —S——;

D,, D, — nnameTpsl COOTBETCTBEHHO JXoJioTa M TypGolypa, M.

Hast ycnemHoro HabGopa KpPHBH3HBI Heo0X0AuMo, 4TOGH Macca
BEPXHEro mjeya KPHBOH KOMIIOHOBKH Iauxo# L, 6eia B 1,5 pasa
6oJIbIle MacChl HHIXKHEro nJeua AIHHOH L,y npu GoJpineit HIH OXMHAKO-
BOH 2KecTKOCIH.

Jlns ofecneuenyusi NpoBOAKH CKBaXXHMHBI Ge3 sHauHTeabHOro dpe-
3epoBaHHs ee CTEHOK JOJOTOM HeOOXONUMO COGMIOCTH cJaefylolee
yCJa0BHE:

Ao < 573 2ozl

1
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Tabnuua 2.3

ITepeBopor Tonuuna Ilepesopo? TonwuHa Mepesopor Tonmuna
mWapowkKy KoJbLa WapoUKH KoabLa wapoWKkH KOJblla
20 0,2 70 0,65 120 1,1
30 0,3 80 0,75 130 1,2
40 0,4 90 0,85 140 1,3
50 0,5 100 1,00 150 1,4
60 0,6 110 1,05 160 1,5

Npameyanne. PasMeps B MM,

H3 ycaoBus HopMasbHOfi BNUMCHIBAEMOCTH KPHBOH KOMIOHOBKH
B HCKPHBJEHHBIfl y4acTOK CTBoJa CKBamMHH L, < 2,83L,.

Hag ycnemHol M KauecTBeHHOH 3ape3KH HeoOXOAHMO, YTOGHI
mapolKa J0J0Ta (KeJaTelbHO TPeThs, TaK KaKk OHa HMeeT OoJee
MOIIHYIO omnopy) Opl1a pacroJiokeHa Ha BepXHefi o6pasylolledl mJo-
CKOCTH HcKpuBJeHHs. ToJ/luHa PeryJHpPOBOYHOrO KOJbLA, pPacloJo-
JXEHHOTO MeXJYy TOpLAMH JOJOTA H IepPeBOJHHKA, B 3aBHCHMOCTH OT
NepeBopoTa OCH IIAPOINKH OT ofpasyioumell NJIOCKOCTH HCKPHUBJAEHHA
yKasaHa B Ta6n. 2.3 (mMomeHT Kpenaenusi noaota 12—14 kH-m).

HaGop xpuBuM3HE ¢ HHTeHcHBHOCTBIO 0,4—0,5° Ha 10 M MoXHO
OCYILECTBHTb LEHTPATOPOM, YCTAHOBJEHHEIM OT TOpiia J0JI0Ta Ha pac-
croanuu 1,2—2 M. [lmameTp neHTpaTopa ROJXKeH ObITh MeHbIIE AHa-
MeTpa joJsiota Ha 6—15 MM, IauHa Jonacteit He Gogaee 300 MM, yHCHIO
JlonlacTell He MeHee 5, IIMPHHA JIONACTH JOJXHA GRHITH paBHa Paccros-
HHIO MEXZY HUMH, PHYEM BO3MOXKEH HAKJOH JonacTed AJA MONHOro
IepeKpLITHA onopHoi moBepxHocTH. M3noc umexTparopa mo AHaMeTpy
Jounyckaercad Ha 4 MM,

CooTHomEHHe XHAMETPOB JOJNOTA M LEHTpaTOpa

Hunamerp posora, M4 . . . . . ... .... 394 2905 216 190 16l
Huamerp uenrparopa, MM. . . . . . . ... . 380 280 206 180 185

Jna crabuinsanuy u cnaja KpUBH3HE ¢ HHTeHCHBHOCThIO 0,2—0,3°
Ha 10 M TakXe MOXKHO NPHMEHSTh YKasaHHHIH Bhme neHTpatop. Pac-
CTOSIHHS1 OT TOpIA JOJOTa 0 MeCTa YCTAHOBKH UeHTpaTtopa (B M)
npuBeleHsl B Taba. 2.4. Jlanubie TaGaMubl pacCyHTaHbl A YCJIOBHS
OPOYHOCTH [IOPOJ Ha cXKatHe Pp > 2000 MIla, npu GypeHHH NOPOX
MeHbIIEd NPOYHOCTH LEHTPATOpP HeoGXoAMMO OPHOGAH3UTL K JOJOTY
Ha 1—3 M, Ho He GJuKe ueM Ha 2 M (0T 10J10Ta).

Hna Gosee ecTKOH CTaGMAM3alMU HalpaBjeHHs CTBOJIA CKBa-
XKHUHBl MOXHO MNDHMEHATh IBa LEHTPaTopa: OAWH IOJHOPa3MEPHEIH
YCTaHAB/AHBAIOT CPa3y Haj A0JOTOM (BHIIOJHAET QyHKIHH Kaaubpa-
TOpa), APYrofi AHaMeTPOM MeHblue Ha 6~—8 MM — Ha paccTosiHHA 6—9M
OT NEPBOTro.

Hopmbl ponycTHMBIX OTKJIOHEHHH 3a60eB HaKJQOHH:!Y CKBXKHH OT
OpOeKTa NpHBeleHH B Taba. 2.5.
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Ta6auua 2.4

AuaMerp, MM

Yrosa HaxJioHAa CTBOJI2 CKBaXKHHH,

rpaayce
HasnageHHe
monora | gymeodso | s 7 | 10| 15 | 20 | 30
Bypenune poropoM
Crabununsauns 394 245—203 16 14 13 12 11 10
KPHBH3HB 295 229203 11 10 9 8 7 7
216 178 9 8 7 6 5 5
190 146 8 7 7 6 5 5
161 146 5 4 4 3 3 3
Cnan 394 245203 29 26 24 22 20 {18
KPHBH3HH 295 229—203 22 21 20 18 16 | 15
216 178 17 16 14 13 12 11
190 146 16 15 14 13 12 11
161 146 12 11 10 9 8 7
Bypenne TypGoGypom
Crabunnsanus 394 324 * 13 12 11 10 9 8
KPHBH3HH 240 16 15 13 12 11 10
295 240 10 9 8 7 7 6
216 195 6 5 5 4 4 3
190 172 5 4 4 3 3 3
Cnax 394 324 * 25 23 21 19 18 | 16
KPHBH3HH 240 27 25 23 20 19 | 17
295 240 21 19 17 16 15 | 14
216 195 14 13 12 11 10 9
190 172 13 12 11 10 9 8
* JmameTp ROXYXa Ha TYpGoSype nuamerpoM 240 MM,
Ta6nnua 2.5
chnnyaraunoﬁﬂme CKBaXHBHH
OnopHule, ray6uHo#t, M
Teostorudeckue | moHCKO- Passenos-
YcaoBHS BHle CKBa- H”;{ﬂ;‘;‘m'
HAEN <2000 | 2990 | %5%%% 3000
Inatpopmen- | 5% H 10% S, 10%S|12%S|15%S|20%S
HEle 00/1aCTH HO He GoJee
5% H
Cknaguarsie 5% H 10% S 15% S| 20% S| 26% S|30% S
o6J1acTH
IlpuMeuanne H = prayCHHEa CKBaXMHK NO BePTHKanH, M; S = DacCTOSHHE MexAy

8a60AME CKBaXKHH,

M.
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3. MOPOAOPA3PYWAIOUWUA HHCTPYMEHT

38.1. JOJIOTA IAPOLIEYHBLIE
IrOCT 20692—75, TY 26-02-874—80

HoJioTa mapoieyssie BHIYCKAOT claeayomux tTanos: M, M3, MC,
IMC3, C, C3, CT, T, T3, TK3, K, OK.

HoJioTa pasauyaloT No pacloJIOKEeHHI0  KOHCTPYKIHH NPOMEIBOY-
HBIX HJIM IPOAYBOYHBIX KaHajoB: L] — neHTpasibHas npomeBKa, [ —
EH}IPOMOHHTOpHaﬂ npomeiBka, Il — nentpaasHasa npoayska, I —

OKOBasl NMPOXYBKA.
Onopsl 1mapouek H3roToBAsfIOT: B — Ha NOAIMNHHKAX ¢ TelaMH
KaueHusi, H — Ha ofHOM NOJIIHNHHKE CKOJbXKEHHs (OCTa/lbHEE Noj-
HIHHKA C TeJlaMM KayeHus), A — Ha ABYX H GoJjiee MOALIMNHHUKAX
CKOJIbIKEHHS, Y — Mac/IoHanoJHEeHHHE ONOPHE ¢ ABTOMATHYECKOH [o-
fauedl CMasKH.

I, II, 11l — gucao mapomek poJaora.

HOMEHKJIATYPA BbINYCKAEMBIX IWIAPOUWIEYHBIX J0J10T

. 8.1, Honora mapomey-




Ta6muua 3.1

Honycramaa
Tunopasmep Pe3nba Macca, Kkp Harpyska,
KH
OnHowAap OLIeYHES
139,7 C3-H 3-88 17 180
161,0 C3-H 3-88 21 250
190,5 C3-H 3-117 37 300
215,9 C3-H 3-117 46 380
JIBymapomeqHEe
93 C-1IB 3-50 3,5 40
93 K-1I1B 3-50 4 40
112 M-I'B 3-63,5 6 50
132 M-TB 3-63,5 8 65
Tpexmapoweynse
98,4 C-11A 3-66 5 80
T-IA 3-66 5 80
OK-lIA 3-66 5 80
120,6 C-LIA 3-76 7,5 140
T-IA 3-76 7 140
132 C-IIB 3-63,5 9 65
T-11B 3-63,5 8 65
K-IB 3-63,5 10 65
139,7 C-11B 3-88 12 100
T-11B 3-88 12 100
151 C-IB 3-88 13 160
T-11B 3-88 12 160
K-LB 3-88 14 160
161 C-1IB 3-88 18 160
T-1IB 3-88 17 170
T-I1B 3-88 17 170
K-I1B 3-88 18 170
190,56 M-I'B 3-117 32 200
M-TH 3-117 30 170
MC3-TAY 3-117 33 190
C-11B 3-117 28 200
C-T'B 3-117 30 200
C-THY 3-117 32 240
C3-I'B 3-117 31 200
C3-THY 3-117 35 190
C3-TAY 3-117 33 190
T-11B 3-117 27 200
T-THY 3-117 30 270
T3-THY 3-117 32 210
TK3-11B 3-117 29 200
K-THY 3-117 33 250
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Mpomonkenue ta6a. 3.1

Honycramas
TanopaaMmep Pesp6a Macca, Kp Harp}l'_laxa,
K
215,9 M-T'B 3-117 38 250
M-III'B 3-117 38 250
M-TAY 3-117 41 170
M3-T'B 3-117 40 250
M3-THY 3-117 40 190
M3-TAY 3-117 40 190
MC-TB 3-117 38 250
MC-TH 3-117 37 250
MC-THY 3-117 37 250
MC3-TH1 3-117 40 380
MC3-THY 3-117 40 220
MC3-TAY 3-117 40 220
C-I'B 3-117 36 250
C-TH 3-117 37 380
C3-I'B 3-117 38 250
C3-THY 3-117 41 220
C3-TAY 3-117 41 220
T-I1B 3-117 28 250
T3-11B 3-117 33 250
T3-TIB 3-117 33 250
T3-TH 3-117 38 240
T3-THY 3-117 40 240
T3-TAY 3-117 38 240
TK3-11B 3-117 32 250
TK3-TH 3-117 40 380
K-T1B 3-117 30 250
K-THY 3-117 41 280
OK-IIB 3-117 30 250
244,5 MC3-THY 3-152 66 240
C-1iB 3-121 51 320
CTHY 3-152 60 320
T-1iB 3-121 45 320
T-I1B 3-121 45 320
K-TIB 3-121 50 320
OK-I1B 3-121 45 320
269,9 M-I'B 3-152 68 350
M-TH 3-152 72 240
MC3-THY 3-152 77 270
MC3-TAY 3-152 77 270
C-I'B 3-152 67 350
C-THY 3-152 66 350
C3-I'B 3-152 73 350
C3-THY 3-152 76 270
C3-TAY 3-152 76 270
CT-TH 3-152 72 380
T-11B 3-152 62 350
T3-11B 3-152 63 350
T3-TH 3-152 77 300
OK-I1B 3-152 70 350
295,3 M-TB 3-152 72 400
M-1IB 3-152 74 400
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Oxonvanne Ta6a. 3.1

Honycrumas
Tunopaamep Pesnba Macca, Kr Harpyska,

kH

295,3 MC-T'B 3-152 77 400
MC3-THY 3-152 92 300
C-11B 3-152 74 400

C-I'B 3-152 77 400
C-THY 3-152 83 400
C3-T'B 3-152 80 400
C3-THY 3-152 89 300
CT-1iB 3-152 75 400
T-IB 3-152 77 400
T3-1HB 3-152 77 400

320 CTIB 3-152 84 450
T-I'B 3-152 90 450
T3-III'B 3-152 100 450
349,2 M-I1B 3-152 104 450
M-TB 3-152 114 450
C-11B 3-152 103 450

C-I'B 3-152 115 450
T-1IB 3-152 99 450
393,7 M-11B 3-171 167 470
M-T'B 3-171 164 470
C-11B 3-171 176 470

C-IB 3-171 171 470
T-11B 3-171 123 470

4445 C-11B 3-171 252 500
490 C-IIB 3-171 316 500

AOJOTA <¢HUPMbBI

«KHAYCTPHAJAIKCNIOPTUMNIOPT», PYMBIHU Y

Tabanna 3.2
ﬁ;‘; Tan zonora Pessfa | Macca, &r
190,5 | S-J, S-LI 3-117 2031
SM-J, SM-DJ, SM-LJ
M-J, M-DJ, M-LJ
MTA-J, MTA-DJ, MTA-LJ
TA-J, TA-LJ
TEA-KLJ
2159 | S, S-J, S-LJ 3-117 |33,56—36,5
SM, SM-J, SM-LJ, SM-D, SM-DJ, SM-DLJ
M, M-J, M-LJ, M-DLJ
MA-J, MA-LJ
MTA, MTA-J, MTA-LJ
TA, TA-J, TA-LJ, TA-I
TEA-KLJ 39
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Oxonuanue taba. 3.2

Ana-

MeTp Tun pgoaora

Peasba

Macca, kp

295,3 | S-J

SM-J,

M-J

MA-J

MTA, MTA-J
TA, TA-J

311,2 | S, SJ, S-LY
SM, SM-J, SM-DJ, SM-LJ, SM-DLJ
M, M-J, M-LJ, M-DLJ
MTA, MTA-J, MTA-LJ
TA, TA-J, TA-LJ
TEA-KLJ

393,7 | S, SJ

M, M-J
MA-J

MTA, MTAJ

3-152

3-152

3-177

8386

87—97

102
198—207

TMpumedanne, OGo3Hauenne J0N0T! S — AAA MATKHX MOPOA, SM — /s cpejHe-MSITKEX
nopoj, M — nas cpeaiRHXx nopoa, MT — pas cpegHe-TBepubIX nopon, T — /s TBepPAHLIX NO-
poA, TE — nans cBepXTBEPARIX nOpoOX; A — Ang abpa3HBHHEIX NOpPox; J — rHAPOMOEHTOP-
Has CHCTeMa NPOMBIBKH, D — nepnbdepuiinpie 3yObR IIApOIIKH YCHJEHH TBEPAOCTIJIABHBHIME
BCTaBKaMH; L — [0J0TO € repMeTH3HPOBaHHOM MacJaOHanoJHeHHO® onopoll; K — mapoilkk

APMHDPDOBAaHR TBEPAOCIIIABHAMH BCTABKaMH.

IUAPOWIEYHBIE JOJIOTA BOJBLIOr0 JAHAMETPA

Ta6auua 3.3
Mudp ponora dupm
HAunamerp Kox
AoJioTa, noilg'll')ac
. " ‘%(;:ﬁa «Pug Tym ‘szﬁf- Frar | eaygiwe | eBapens
660 1-1-1 R1 Y11 S3S8J DSJ 3SS L3A
1-2-1 — — — — — L3
1-3-1 R3 Y13 S4TJ DGJ — -
2-1-1 — — — — — L2
5-1-5 — —_ S84 2JS — —
711 1-1-1 — _— S38J DSJ —_
1-3-1 — — S4TJ DGJ — -—
1-3-5 —_ — DGHJ — —
762 2-3-1 — —_ — — — LH2
914 1-1-1 — — — —_ — L3A

MEXJAYHAPOJHASI KJACCU®HKALHA IMAPOIIEYHBIX J0JOT

(IADC)

Kozn knaccuduKanuy mapoleYHHX HOJOT COCTOHT H3 Tpex mudp:
cepHsa — rpynna — KOHCTPYKTHBHOE HCIOJHEHHe J0JO0Ta.
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2 COOTBETCTBHE THIIOB WWIAPOIIEYHBLIX JO0JIOT N0 KJACCH®HKALIMM JADC

Ta6nnua 3.4
« » <l - € <, -
1ADE|  ccep (pecreps) | sepnommans | «Xsios Tyms | «Pup Tym | TEEHOT | MMBERRNC | papens

111 — S3S (J) DS, DL R1 Y11 3SS S ) L3A
114 — S33S8 SDS X3A Si1 3SS-Z S-LJ Lil4
115 — S833SG — — S11G — — L115
116 — S33SF FDS ATJ1 HP11 3SS-K S-GJ L116
121 M-I, ) B S3T DT R2 Y12 3s S (J) L3
123 — — DTT — — — — —_—
124 M-TH S$33 SDT X3 — 38-Z S-LJ L124
125 — S33G — — — — — L125
126 M-TAY S33F FDT J2 HP12 3S-K S-GJ L126
127 — —_ —_— — —_ 3ST-K —_ —
131 MC-I'B S4T DG R3 Y13T 3MSS SM (J) LH3G
133 — — DGT ODG — 3MSST SM-D (J) —
134 MCTH S44 SDG X1G S13 3MSS-Z SM-LJ L134
135 — S44G SDGH XDG S13G 3MSST-Z SM-DLJ L135
136 MCTHY S44F FDG J3 HP13 3MSS-K SMGJ L136
137 — S44GF FDGH JD3 HP13G 3MSST-K SM-DGJ —
211 C(U,INB M4N V2 R4 Y21 3MS M (J) L2
213 —_ — V2H — — SMST —_ —
214 CTH M44N )% XV S21 3MS-Z M-LJ L214
215 — M44NG SVH XDV S21G 3MST-Z M-DLJ 1.215
216 C-THY M44NF FV J4 HP21 3MS-K M-GJ L216
217 — M44NGF FVH JD4 HP21G 3MST-K —_ —
221 — — —_ DR5 Y22R — MA (J) —
223 —_ — — — —_ — MA-D (J) —_
231 CT-1iB — — — —_ 3MH MTA (J) LH2
233 — DM T2H — — 3MHT MTA-DJ ~—
234 CT-TH — ST2 — — 3MIL-Z MTA-LJ L234
235 — DMM -} — —_ 3MHT-Z — L235
236 — M44LF — — — _— MTA-GJ L236
237 — —_ — — — — MTA-DGJ —




g3

311
313
314
315
316
317

321
323
324
325
326
327

341
343
344
345
346
347

417
427

431
435
437

445
447

515
517

525
527

535
537

T-11B

T-THY

l

L1l

LT

!

M3-I'B

M3-THY,
M3TAY

MC3-TH
MC3-T'HY,
MC3-TAY

peslie s
509
T

&
sl rrrirrreri

582
S82F

S84
S84F

S85F
$86
SS6F

L4H

T O O O A O A O

l

[}

F1

15638
F15

2JS
Al, F2

F27

3JS
F3

IR RRREE:

>
=3
<
S
&

|

X1
ATJ-11S8

X22
ATJ-228

AT.-IT22C

X33
ATJ-33

Y31

g 8
2lall
(]

L1

LErrni

HP43A

S51A
HP51A

S52A
HPB52

S53A
HP53A

3HS
3HST
3HS-Z
3HST-Z
3HS-K
3HST-K

3H
3HT
3H-Z
3HT-Z

3HRJ
3HRT
3HR-Z
3HRT-Z
3HR-K
SHRT-K

TA-GJ
TA-DGJ

LT

[




83 Mpononxense tabn. 3.4

TADE ccep ey | sepuenntumy | <Xwios Tym | <Pug Tyme | TEEENOTO | HIMERREIS | Bapems
545 — 588 — — — — — —
547 — S88F F37 — HP54 — — V547
611 | C3-TB — — — — — — —
615| C3-H Ms4 438 X44 — 740 — V615C
617 | C3-THY, MB84F F4, F45 ATJ-44A HP61 K40 — V617C
C3-TAY
625 — M88T 5JS — $62 750 — V625
627 — MSSTF | F5 ATJ-44C, HP62A K50 MA-KGJ V627G
ATJ-55R
635 — — 478 — — Z60 MTA-KLJ —
637 — M89F F47, F57 ATJ-55A HP63 K60 MTA-KGJ —
647 — MOOF — — — - — —
721 | TS-IB — — — — - — —
723 — — — — — — TEA-KJ —
795 | T3-TH — — — — — TEA-KLJ —
727 | T3-THY, — F6 - — — TEA-KGJ V727
T3-TAY
735 — — — — — 770 — V735
737 — HE7F F7 ATI-77 HP73 K70 — V737
741 | TK3-1B — — — — — — —
745 | TK3-TH Hss — — — 780 — —
747 — H88F — — — K80 — —
811 | K-IIB — — — — — — —
817 | K-THY H99F — — — — — —
835 — H100 — — — Z90 — —
837 — HI00F F9 ATJ-99A HP83 K90 — —




3.2. HEKOTOPBIE TIPHYHUHbBI AHOMAJIBHOTO HW3HOCA
IMAPOMIEYHBIX JOJIOT CO BCTABHBIMH 3YBKAMH

Tabauna 3.5

CocTosiHHe oTpaGoraH-
HOro AOJIOTa BosMOoXHHe npHYHHE aHOMaJLHOTO H3HOC3

Boaemoe wuwncio cno- | HenpaswabHuilt BniGop josora

MaHHHX 3y6KOB Henpasuabnas nprpaboTka Jlo10Ta
UpeaMepHO BBICOKAs 4acCTOTa BpalleHHs
Upeamepro 6oJibllasi HArpy3Ka Ha JLOJOTO
Pabora no meraany

Boabmoe uucno nore- [ Upesmepro Goabliag Harpyska Ha J0JOTO

PHAHHLIX 3yOKOB UpeamepHO GoJbIiast HHTEHCHBHOCTb [POMBIBKH
CiHHIIKOM NIPOLOJRKHTENbHOE BPeMsl MeXaHHYecKoro Gype-
HHSA

3uauntenbusit  m3Hoc | UpesmMepHO BBICOKAas YacToTa BpallEHHS

no AHaMeTpy CIHIUKOM INpPOLOMKHTEJbHO® BPEMsi MeXaHHYeCKOro 6y-
peHus

CpaBinBaHpe IDapomleK B DPE3yJbTaTe COycKa B CTBOJ]
YMEHBIUEHHOTO AHaMeTpa

Dposus Tena mapowmkx | UpeaMepEL PacXof NPOMBIBOYHON KHIKOCTH

Boasmoe cofepxanne TBepRoH Hask B NPOMBIBOUHOM
KHAKOCTH

UpesmepHo 6ofblrasi Harpy3Ka Ha JOJIOTO

Jonoto npejHasnayeHo A Gojee TBEPAHIX NOPOL
Upeamepaniit Hsgoc | UpesmepHO BHICOKas YacTOTa BPALIEHHS

onop UpeamepHo fobliasi Harpyska Ha JIONOTO

CanliKOM NPOJOIKHTEIbHOE BpEMsI Mexaruueckora gype-
HHA

UpeamepHO Gonkmoe COfepKaHHE Mecka B MPOMLIBOYHOM
HHIKOCTH

OrcyrcrBre cTaGHIR3aTOPOB HaX JonoToM H Mexay YBT

Cepuu 1—3 BKuiouawT mapollieyHble JA0JOTA € (ppesepOoBaHHEBIM
3y6oM. Cepuu 4—8 — noJioTa ¢ TBEPIOCILIaBHEIM BOoOpyXKeHueM. Kax-
Jasi cepusl geJuTcsl Ha verklpe rpymnnu. CepHy OTJAHYAIOTCH JAPYr OT
Jpyra Kateropuell pasGypuBaeMbIX NOPOJI:

] — MfArKHe NJacTHYHHIE MOPOXH C MPOCAOSIMH HOPOJ CpenHed
KpEenocTH;

2 — nnacTHYHBIE NMOPOAH! cPefHeldl KPemocTH ¢ MPOCJIOSMH TBEp-
IBIX TNIJIACTHYHBIX HeaGpasuBHBIX TOPOL;

3 — TBepbie MOPOAK CpefHell a6pa3uBHOCTH;

4 — oueHb MATKHE, HO XPYNKHE NOPOJHL € GOJBINON GYpPHUMOCTLIO;

b — xpynkue MArKHe W cpeiHeld TBEPIOCTH INOPOLL;

6 — xpynkue cpexHeaGpasHBHEIE NOPOABI CPejHeHd TBEPAOCTH H
TBepALe;

7 — abpasuBHBIE TBEpJbIE MOPOIH;

8 — oueHb TBepAble aGpasuBHBIE MOPOJHL.

[To KOHCTPYKTHBHOMY HCHOJHEHHIO JIOJIOTA NOAPa3JeasAloTCs:

27



1 — nonota ¢ HerepMeTHSHPOBAaHHON PONHKOBOH ONOpPOH, ¢ HeH-
TPaNBLHOH HJHM TUIPOMOHHTOPHOH NPOMEIBKOH;

2 — ponota Aas OYPeHHA ¢ NPOIYBKOH BO3LYXOMj

3 — zoJjoTa ¢ HerepMeTH3HPOBAHHOR POJIMKOBOH ONOpOMH, C 1ieH-
TPaNbHON HJH THAPOMOHHTOPHON NMPOMBIBKOH, THJILHAs CTOPOHA Ila-
POLIKH apMHPOBAaHA TBEPALIM CIJIABOM]

4 — nosora ¢ oAHOH OHNOpPOH CKOJBXKEHHSA, THIPOMOHHTODHAS

IPOMKEIBKa}

5 — T0 Xe, 9To H 4, HO THIbHAS CTOPOHA IUAPOUIKH apMHpPOBaHA
TBEPALIM CILIABOM;

6 — jpoJora ¢ repMeTH3HpPOBaHHOH OIOPOH CKOJILXKEHHS H THA-
POMOHHTOPHOH HPOMBIBKOH;

7 — 1O Xe, uToO H 6, HO THIbHAS CTOPOHA WIAPOINKH apMHPOBaHA

TBEPAKIM CILTABOM.

3.3. KONUPOBAHHE H3HOCA HIMAPOUWIEYHBIX A0OJIOT

P11 39-2-51—78

B — Hsnoc BoopyxkeHns (Xors Gul OJHOTO BEHLA):
Bl — ymensiienne BricoThl 3yOpeB Ha 0,25;
B2 — 1o xe, ua 0,50;
B3 — 1o e, Ha 0,75;
B4 — to xe, Ha 1,00 (nosHOCTEHIO).
C — uajanune cxona 3y0heB, BRINAJEHHUS WM CKOMA TBEPIOCIAABHLIX
3y6KoB; ux gucjo (B %) sanuckiBaercs B CKOGKax.
[1 — u3noc omopwl (xoTd GHl OfHOH INAPOILKH):
[Tl — pammanbubd JM0QT WAPOUIKH OTHOCHTENBHO OCH UArdh
JJs J0J0T puamerpoM Menee 216 MM — 0—2 MM, GoJee
216 MM — 0—4 wM;
[12 — 7o xe, xas joJor zHameTpoM MeHee 216 MM — 2—5 MM,
Goaee 216 — 4—8 mmM;
[13 — 10 Xe, 119 10A0T HuameTpoM MeHee 216 MM — Gosiee 5 MM,
cuime 216 MM — Gosee 8 MM; «3aefaHue» MIAPOIIKH IIPH
BpAalleHHN;
[14 — paspyiienne Tesl KaueHHS WJH HX BRINAJEHHE; BO3HHKHO-
BeHHE TPEIUH H «JILICOK» Ha lIapoliKax.
K — 3akJuEMBaHHe WAPOIIEK, X YHCJAO YKas3hBaeTcs B CKoGKax.
A — aBapuiiHHH H3HOC:
AB — noJjioMKa M ocTaBieHHE BepIUMHE IIAPOLUKH]
Alll — nosoMKa ¥ OCTaBAEHHE IIAPOIIKH;
AC — nosioMKa ¥ OCTaBJIEHHE JIaMHL.
Uncsio ocTaBNeHHEIX BEPLIHH, MIaPOLIEK HJIM Jall YKasHBAaeTcs B CKOG-
Kax.
I — yMeHbIIesHe JuaMeTpa JoJoTa (B MM).
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3.4. TOJIOBKHY BYPHUJBHLIE

roct 21210—75, OCT 39-079—79

3.2. Toaosgu
OypHIbHLE

Tuno BuNyckaeMelX 6ypuabHeX Togosok: M, MC3, C3, CT, T3,
TK3. O6osuauenue GypHJILHBIX rOJI0BOK: K — A/151 KepHOUPHEMHEIX
ycrpolicTB 6e3 cheMHOro KepHolpuemMHuka, KC — a/s KepHolnpHem-
HbIX YCTPOHCTB CO CBHEMHBIM KEDHONDHEMHHKOM.

Pesanfa y OypuabHbix ro10BoK tuna: K — mydra, KC -— gunnens.

Howmenknarypa BrlycKaeMelX GypHJBHEX TIOJIOBOK IPHBELEHA

B Taba. 3.6.
Ta6anpa 3.6

TunopasMep Pearba Macca, kr Hﬂl‘fgg’g;‘;‘f‘i’h
KC-187,3/40 CT 3-147 29 120
KC-187,3/40 TK3 3-147 31 130
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Npononxenne tabn. 3.8

Tauopasmep PesnGa Macca, &r ,ﬂ?{,‘;;;’;f‘;’i,
KC-212,7/60 CT 3-161 34 140
KC-212,7/60 TK3 3-161 36 150
KC-212,7/60 TK3-HY 3-161 36 150
K-139,7/52 MC3 3-110 14 40
K-139,7/52 TK3 3-110 16 70
K-158,7/67 TK3 3-133 18 80
K-187,3/80 M 3-150 — —
K-187,3/80 C3 3-150 29 120
K-187,3/80 CT 3-150 33 110
K-187,3/80 TK3 3-150 33 120
K-212,7/80 M 3-150 — —
K-212,7/80 C3 3-150 35 160
K-212,7/80 MC3 3-150 25 100
K-212,7/80 CT 3-150 39 130
K-212,7/80 TK3 3-150 40 140
K-212,7/100 TK3 3-150 40 140

3.5. J1OJIOTA H TI0JIOBKH BYPHUJBHbIE, AJIMA3HLIE
H OCHAHMIEHHBIE CBEPXTBEPAbIMH

KOMNO3MHUHOHHBIMH MATEPHUAJIAMH

rocT 26474—85, OCT 39-026—76, TY 26-02-691—86

AF o7 AP T2
A4y 03 ac M
A44c €3
HI(C) €F HE (72
o 03
HreHn-c3
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Puc. 3.3. Bypoeo#i uECTDY-
OCHAIEHHBIH IpH-
POIHEIMH AJIH CHHTETHYe-
CKHMH aJMa3aMH



Modens 1 Modens 2 Madens 3

bypunsnas
egnofna

Puc, 3.4, BypoBofi HHCTpYMeHT, apMHDOBAHHHI CIJIABOM CJAaBYTHY

Ta6anua 3.7
Juamerp, MM
B Macea, Pesnba
Wadp Hapyx- coTa, Kr BunnencHas
HuTH KepHa MM

JK 138,1 C6 138,1 — 265 _ 3-88
JP 1413 T3 141,3 — 360 _— 3-88
JK 149,4 C6 149,4 — 265 — 3-88
JIP 163,56 T3 163,5 — 360 — 3-88
JK (AKC, OIKCH) 188,9 C6 188,9 — 417 — 3-117
JIJIC 188,9 C2 188,9 — 417 — 3-117
I 188,9 C6 188,9 — 417 — 3-117
U (I1P) 188,9 T3 188,9 — 417 — 3-117
HCM 188,9 Cb 188,9 — 410 47 3-117
HCM 188,9 MC1 188,9 — 415 50 3-117
JK (OKC, IKCH) 214,3 C6 214,3 — 438 — 3-117
JJIC 214,3 C2 214,3 — 432 — 3-117
JH 214,3 C6 214,3 — 438 — 3-117
O ([1P) 214,3 T3 214,3 — 432 — 3-117
HCM 214,3 C3 214,3 — 470 60 3-117
JKC 267,56 C6 267,5 — 480 — 3-152
JKC 292,9 C6 2929 — 500 — 3-152
HCM 2929 C2 2929 — 475 102 3-152
HCM 292,9 MC2 292,9 — 475 102 3-152
KT (KTCH) 138,1/52 C3 138,1 52 250 — 3-110 *




Oxonvanue Ta6n. 3.7

JuaMerp, MM
Br-
Mudp Bapyx- cora, Ma;;:a, Pesn6a
Ho KepHa MM HUNNeJLHAas
KP 163,5/67 CT2 163,5 67 240 — 3-133 *
KP 188,9/80 CT2 188,9 80 320 —_ 3-150 *
KT (KTCH) 188,9/80 C3 188,9 80 320 — 3-150 *
KT 188,9/40 C2 188,9 40 415 —_ 3-147
KP 214,3/80 CT2 214,3 80 330 — 3-150 *
KT (KTCH) 214,3/80 C3 214,3 80 330 — 3-150 *
HCM 214,3/80 C2 214,3 80 265 41 3-150 *

Ipumevanusn. 1. Ilepran 6yusal JI = monoro, K = Gypunvuas ronosxka. 2. Moanduka-
nua! onHocnofinne — JI (nonacrame), P (paxwansune), T (cryneHuatme), K (crynenuatne
¢ TOPOBHAHLIMH BHCTYNaMH); HMnperHapoBaddme — M, 3. CunTernueckHe aiMasy —

4. 3sespounoft o6oanaaeHa MydTOBag pesbba.

3.6. PEHTABEJILHASI OTPABOTKA AJIMA3HBIX J0JIOT

JInst NpOrHo3upoBaHHA HJH NPEABAPHTENLHOIO ONPENETEHH S PeH-
tabespHoCcTH OypeHHs aiMa3HBIM JOJOTOM HeoGXOXHMO IpejBapu-
TEJBHO NMOCTPOHTL KPHBHIE «HYJEBOH PeHTaGeNbHOCTH» IJs1 JAHHOro
500-m HHTEpBaJia, 3a4aBasich NPOH3BOJLHO CTOMKOCTHIO 11aPOILEYHOIO
JOJI0Ta M OTHOIIEHHEM MeXaHMYeCKHX CKopocTel GypeHHs! aaMasHBIM
H INapOINeYHLIM 10J10TaMu (v,/vy << 1,0). KpuBrie cTposiTess B Koopau-
HaTax Ua/tgm — la/lm mo cdopmyne

_l_a_l_ Ca+q(1 4k icno

Im Cm+q(l+k)fcno"‘q(1+k)tm(%:_l_—)

rae I, — MHHHMANTBHAA SKOHOMHYeCKH nefecoobpasHas npOXOAKa
aJMa3HLIM JOJ0TOM, M; [ — cpemHsif NPOXOAKA MIAPOLIEYHBIM JI0-
JOTOM B fAaHHOM uHTepBante, M; C,, Cyp — CTOMMOCTb Aa/JMas3HOTO
¥ 1IapOMEYHOro JOJOT, py6; ¢ — cMeTHasd cToHMocTb | u paborst 6y-
pOBOM YCTaHOBKM [0 3aTparaM, 3aBHCSIIUM OT BPeMeHH, py6; k —
Ko3pQHUUEHT OpraHusalliH BeleHus pabor,

— fren ~ .

- tﬁyp -+ tcno - 0,3'
feno — 3aTPATEl BPEMEEHN Ha ONHH CNYCK-NONBEM, 93 fy — CTOHKOCTh
IapoIIeyHOro J0J0Ta, Y; Up, U; — CPeHHE MeXaHHueCKHe CKOPOCTH
6ypeHds IApOLIEYHKIM H aJMasHLIM JIOJOTaMH B TeueHue peiica, M/4;
fpen — 3aTpaThHl BPEMEHH HA BCIOMOraTeJbHBIE PAGOTHl, OTHECEHHBIE
K OJHOMY peficy, 4; fgyp — BpEMs MeXaHHYecKoro GypeHHs, 4.

Aunanu3 nokasaJ, yto Ko3hduuHeHT OpraHMsaluy BeleHHs palbor

3aBMCHT HE OT THNA JI0NIoTa M cliocoba GypeHds, a OT OpPraHA3aluH
paboT Ha JaHHOM NpPEINpPHSTHH H pafioHa BeleHHs pa6oT. UYem Bhme
opranusamusa pabor (¢ = 0), rem GoJbiue JOMKHA ObITh MUHEMAJIbHAS
NPOXOXKa HA a/JIMa3HOe J0JOTO.
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ITocne nepBeix2—3 u GypeHHs ajiMa3HEIM IOJOTOM, 3Has Ha OC-
HOBaHWK aHAJM3a NaHHBIX OTPaGOTKH INAPOIIEYHHIX JOJIOT B 3TOM HH-
TepBaJie, MOXKHO ONPEJENHTDb C JOCTATOYHOH TOYHOCTHIO BO3MOIKHOCTh
oTpaBoTKU aJIMa3HOI'o HOJIOTA C NOJyYeHHeM SKOHOMHYecKoro sddex-
Ta, T. €. yCTAHOBHTh MUHHMAJBHYIO IPOXOAKY 3a peiic. Ecau oTpabor-
Ka aJIMa3HOro J0JIOTa NMPOM3BOJMUTCS HECKOJBKHMH pelcaMH, 3HAYH-
TEJIbHOTO SKOHOMHUYecKoro sdpekra mocTUrHyTO He Gyner. B Taba.
3.8 npuBeneHa CTOAKOCTD IIapPOMIETHOrO A0JOTA, IPH KOTOPOH Helb3s
Jaxke TEOPeTHYECKH peHTabeJbHO OTpaboTaTh ajMasHoe JONO0TO (pac-
ueT mnpousBeleH H3 ycaoBus: C, = 2800 4- 200 py6., Cy = 100 4=
4 20 py6., g =45+ 5 py6., & =0,3).

MUHHMAJIBHAS CTOWUKOCTbL IHAPOLIEYHOIO JOJIOTA

Ta6auna 3.8
CooTHolleHHe Mexa- Hnreppantl Gypenns, M
HHYECKHX CKopocTel
6ypenus aiMasHuM | 900p—s | 2500— | 3000— | 3500— | 4000— | 4500-=
U [apomle4HhM 2500 3000 3500 4000 4500 5000
JoJIOTaMHE

0,9 65 88 — — — —

0,8 30 40 45 55 — —_

0,7 17 23 26 32 38 42

0,6 11 15 17 20 24 27

0,56 7 10 11 14 16 18

0,4 b 6 7 9 11 12

0,3 3 4 5 6 7 8

TIpuMeqganue. MuHuMaJkwHad CTOHRKOCTL B W.

FAPAHTHPOBAHHASI NPOXOAKA HA AJIMA3HBIE JOJIOTA

TY 48-19-177—84

Ta6auna 3.9
TeepAHe mopoxs
Hnwepaanu 6ypeRus, wggg;g;ﬂfpegggi
SHBHHE
MajoabpasapHEE a6pasEBHHE
3000—3500 120 130 60
3500—4000 100 120 50
4000—4500 70 100 40
4500—5000 60 80 35
>5000 50 60 30

Ilprmevande. IIpoxoxra B M.
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OBJACTb NPUMEHEHHS AJIMA3HBIX JOJIOT

Tabanua 3.10

Mudp Tnepno;gﬁa nopok, T'pynna aaMasoB
M2 500 XXXIV 6, XXXIV 6-1
M8, C2 500—1000 XXXIV 6
C3, CT1 1000—1500 XV 6, XXXIV 6
C6, CT2 1500—2000 XV 6, XXXIV 6

. XapakTepHCTHKA aJMa30B NOATrpynnet 6:
XV 6 — neJibie KpUCTAJ/E Pa3JIXYHEIX (GOPM B UX 06JOMKH, KpH-
CTaJJIB CO CKOJMaMH JIO HE3HAYHTENhHOIO UCKAXKEHHS;
XXXIV 6 — oBann3oBaHHLIE ajMashl, CTelleHb OBAJH3aLHM Cpel-
Has (0o/lee HH3KOCOPTHEHE, YeM asiMasul XV TpyInh).
Honyckaemsie nedexTr: HesHauutenpHble (XV 6-1, XXXIV 6),
HeGousume (XV 6-2, XX X1V 6-1), 6oapume (XV 6-3, XXXIV 6-2).

PAMEPL! AJIMA3HBIX 3EPEH

Ta6auna 3.11

Yucno Nuamerp Yneno JNuamerp
Macea, rap aaMasos, gepHA, MM Macca, xap aJaMasos, gepHa, MM
mrt/Kap ' mT/Kap

0,006—0,008 | 150—120! 1,08—1,10 {| 0,050—0,080 20—12 | 1,80—2,15
0,008—0,010 120—90 | 1,10-1,17 0,08—0,12 12—8 | 2,15—2,40

0,010-—0,017 90—60 | 1,17—1,25 0,12—0,20 85 | 2,40—2,80
0,017—0,025 60—40 | 1,25—1,40 0,20—0,25 5—4 | 2,80—3,10
0,025—0,030 40—30 | 1,40—1,55 0,26—0,34 43 | 3,10—3,30
0,030—0,050 30—20 | 1,55—1,80 0,34—0,50 3—2 | 3,30—3,50

3.7. JOJIOTA JIOMACTHBIE

p/j
‘W OCT 26-02-1282—75, OCT 39-110—80,
R TY 26-16-151—83, TY 26-16-193—85,

TY 41-01-457—82, TY 41-01-473—82

Puc, 3.5, JMomoro apyxsonacraoe
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Puc, 3.6, Honoro TpexmonacTHoe

Tabauna 3.12

Jonyckaemue
Mudp A, um H, MM Ma!;:;:a, Pess6a | garpyska,| momenw,
xH Hm
Jpyxnonactusie josaora (puc. 3.5)
2J1-93,0 M 93,0 175 2,3 3-50 20 220
2J1.97,0 M 97,0 175 2,4 3-50 20 220
2J71-98,4 M 98,4 175 2,4 3-50 20 220
2J1-112,0 M 112,0 175 2,6 3-50 30 380
2J1-118,0 M 118,0 175 2,7 3-50 30 420
2J1-120,6 M 120,6 175 2,7 3-50 35 450
271-132,0 M 132,0 175 2,8 3-50 40 540
30P-132 M 132,0 150 4,0 3-50 — —_
61P-132 MC 132,0 150 4,5 3-50 — —
271-139,7 M 139,7 190 4,1 3-63,5 45 680
2J1-146,0 M 146,0 190 4,2 3-63,5 45 720
2J1-151,0 M 151,0 190 4,3 3-63,56 50 880
2J1-161,0 M 161,0 190 4,4 3-63,5 55 980
2J1-165,1 M 165,1 190 4,4 3-63,5 55 1020
Tpexsaonacruue goxora (puc.3.6, a)
3J/1-120,6 120,6 240 8,0 3-78 50 600
3J/1-132,0 132,0 260 10,0 3-88 55 720
3J1-139,7 139,7 260 10,0 3-88 60 840
3J1-146,0 146,0 260 11,0 3-88 80 1170
3J1-151,0 151,0 260 11,0 3-88 80 1200
3J1-161,0 161,0 260 12,0 3-88 85 1 350
3J1-165,1 165,1 260 12,0 3-88 90 1 500
3J1-171,4 171,4 260 12,0 3-88 90 1 500
31-187,3 187,3 280 15,0 3-88 100 1 800
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NMpononxenne tabn. 3.12

HoaycKaeMule
Mudp Az, uu H, uu Maé:,?ca, Pessfa | garpysxa,| wmomenr,
K H.-n
3JI (IN)-190,5 190,5 320 25,0 3-117 120 2 300
3J1 ()-200,0 200,0 320 27,0 3-117 130 2 600
371 (N-212,7 212,7 320 27,0 3-117 130 2 750
3J1 ()-215,9 215,9 320 27,0 3-117 130 2 800
3J1 (IN-222,3 2223 320 27,0 3-117 140 3 100
3J1(I')-242,9 242,9 320 33,0 3-121 160 3 900
3J1 (I')-244,5 244.5 320 33,0 3-121 160 3 900
3J1 (I-250,8 250,8 320 33,0 3-121 160 4 000
3J1 (I)-269,9 269,9 356 35,0 3-152 170 4 600
3J1 (IN-295,3 285,3 420 61,0 3-152 220 6 500
3J1 ([)-311,1 3111 420 61,0 3-152 230 7 100
3J1 (')-320,0 320,0 420 61,0 3-152 230 7 500
3J1(I)-349,2 349,2 420 63,0 3-152 250 8 700
3J1(I')-374,6 374,6 440 87,0 3-177 310 11 600
3J1 (')-393,7 393,7 440 87,0 3-177 330 13 000
3J1 ([')-444,5 444.5 440 90,0 3-177 370 15 700
TpexJonacTHEE, HCTHPAIOWIE-PEXYIEro THIIA HOJOTa
(puc. 3.6, 6)

43-139,7 MC 139,7 260 9,0 3-88 50 —_—
3HUPI-190,5C 190,5 320 25,0 3-117 180 3 800
SHUPI-215,9C 215,9 320 27,0 3-117 220 4 700

IMpumevanan. I. Tpexnonacrume JoN0Ta BEINYCKAIOTCS © THADOMOHHTODHEMH Hacafs
KaMH (fHaMeTpl nonoT 190,5 MM K GoJsee) H Ge3 HuX. 2. THNH TPEXJONACTHHX JoJoT — M u MC.

3.8. PACIHMPHUTEJIHA
PACIDHPHTENH PA3JBH)KHBIE
OCT 39-167—84

Ta6auna 3.13

Huamerp, MM
Mudp HHJIOTHOrO B TpaHCHmopT- Pesn6a
Zonora pacIIHpeHHS | HOM NOJOXKe-
HHH
PPA-190,5/270 190,5 270 187 3-117
PPA-215,9/320 215,9 320 212 3-117
PPA-269,9/395 269,9 395 265 3-152
PPA-295,3/510 295,3 510 290 3-152
PPA-393,7/660 393,7 660 385 3-177
PPA-444,5/710 4445 710 435 3-177
PPA-444,5/915 444.5 915 550 3-177
PPA-490,0/815 490,0 815 480 3-201
PPA-490,0/1070 490,0 1070 650 3-201

Tlpumeuanna. I. PacBPHTENH NPOMHIIJIEHHOCTHIO CePHAHO eme He BROYCKAOTCH.
2. PesbGa — BepxHss HUNNeNbHas,, HHXHAA MydroBas.
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PACUIMPHTEINIH JIONACTHBIE
TY 26-16-150—83

B24S5
|
1
I
.
’: VvVYy
F#H
ik
B100
D

3-171
Puc, 3,7, Pacmnpurens aonactroft L
Madp . . ... .. PJIT13-444,5/295,3 PJII13-590/444,5  PJI[13-690/444,5
D,mm . ... ... 444,5 590,0 690,0
Lyma ... ... 770 950 950
Macca, kr . . . .. 150 200 225

Tlpumeganus. 1. Tunm pacmupurenelt =« M u MC; 2. lapanrus npy GypeHHH POTO=
pom 750M mam 75 w. 3. JonyctuMule marpyskm 320 kH m momenr 14 xH-M.

PACIHHPUTEJIH WIAPOUUEYHBIE ©UPMBI «3H-3EM»

Puc. 3.8. Pacmmpurtens mapoumevHsd
pasiBHralmuics

Ta6auna 3.14

Auamerp, My Mindp Macea, PesnGa
Mudpp mapomeTHuX K HunMmenbs
KOpnyca | cKpaXuael| paclinpenms aan Has

DUR-9 212,7 244,5 330—432 DUR-9-8 379 3-117
DUR-13 298,5 381,0 381—559 | U-10-8 676 3-1562
DUR-16 368,3 431,8 470—711 DUR-16-8 903 3-177
DUR-20 457,2 660,4 660—889 DUR-20-8 1860 3-177
DUR-21 482,6 660,4 660—914 DUR-21-8 1987 3-177
DUR-24 558,8 660,4 711—1067 | DUR-21-8 | 2717 3-177
DUR-30 711,2 838,2 | 1016—1397 | DUR-30-8 | 4990 Drnanen

U-5 117,4 120,6 178241 U-5-8 70 3-76

U.7 146,0 155,6 203—330 | U-7-8 159 3-88

U-8 184,1 193,7 267—38! U-8-8 227 3-117
U-9 209,6 219,1 292—432 U-8-8 261 3-117
U-10 238,1 244,5 311—473 U-10-8 513 3-152
UM-13 298,5 311,1 375—610 | UM-13-8 715 3-152
U-16 374,6 381,0 470762 | U-16-8 971 3-177
U-24 558,8 660,4 686—9656 | DUR-21-8 1760 3-177

Opuamevanre. Tan DUR = paas Markex nopof, Ten U = gas Jo6HX,
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% PACIIMPHTEJIM IHAPOIIEYHBIE

KATAJIOrH ©HPM

Ta6auna 3.16

«CeKkblOpDHTHS «dpunexcs «CM QP Harepaefimnpas { «Cuur HETeprefimans | «Llykamozo Cexus
JAna-
MeTp
CKBa- HOuamerp HOuamerp Huamerp HAuamerp Huamerp
nxu::, CKII::).;‘:I.{I-E, Madp cK:sl:)J:(c:lTn.n, Mndp cxggg(fl;ﬂ, Mudp cxg:)?(?:x-;u, Iilngp ncP:{JxlsZ‘-- Madp
MM MM MM MM JKHHBI, MM
508 305 B19J6 — — 324 H70 311 SDD — —
559 337 A22)6 299 2200 324 H80 311 SDD — —
610 337 B24J6 349 2400 356 H90 375 SDD — —
660 394 B26J6 381 2600 445 H100 375 SDD — —
711 — — — — — — 406 GTA — —
762 — —_ — —_ 457 HI10 457 GTA — —
813 — — —_— — 508 H120 508 GTA — —
864 — — — — 559 H130 559 GTA — —
Puc. 3.9. 914 445 CHO 445 3600 660 H140 610 GTA| 660 | TSK
Pacunputens
[apoieyHr i
Tun mopoa: |M, C,CT, T M, MC, CT MC, T, K M,C, T — ana SDD M, MC
M, C— p1a GTA

Hpameuanus. [. [maMerp ropnyca pacmBprreas 203==254 mM. 2. Pesnba 77/8 Reg maa 87/8 Reg.




3.9. YAEJIbHbIA MOMEHT JOJIOTA

YaenvHHA MOMEHT NOJIOTa SaBHCHT OF ero THNa, pasmepa, Kade-
CTBa H3rOTOBJIEHHs, IManasoHa HArpy3oK H YacTOTH BpalUeHHHA,
IJIOTHOCTH U NJIACTHYHOCTH pasbypuBaeMmoll nopoir. B KoHIe pefica
yIeNbHBIE MOMEHT MOBHIIAeTCA B 2—3 pasa 0 CPaBHEHHIO C MePBo-
pgauaabdbeM. C JHOCTaTOYHOH N8 NPAKTHUECKHX PacyeToB TOYHOCTBHIO
yAeTbHEIA MOMeHT mapoiuewHnx Josor (B H-m/kH) onmpenensercs
no dopmyJaam

kn— A
Mg =Q -+ 1,2D, My, = bD?

nVn

rae Q — onurTHEE Kosbdumuent, H-M/kH, Q = 1+-2 H-M/xH; D —
auaMeTp JoJota, cM; b — KoadbpuuueHT, 3aBHCAmMHA OT IHaMeTpa
Jon0Ta; k — KO3pPHUHEHT, 3aBUCAMMHA OT NOPOXH (RIS MSTKHX
nopox k = 3,3, mas cpenHHx — k = 3, a8 TBepABIX — kB = 2,5);
n — gacrora BpauleHHst 10J0Ta, 06/MuaH; A — Ko3(hUuLUHEHT, 3aBUCH-
IMHUH OT YacTOTHl Bpalienus gonora, A = 200 npu n > 420 o6/Mum
1 A = 150 opu n < 420 o6/muH.

JuaMeTp JIOMOTa, MM . v + « v « o » o« o & & 190,5 2159 269,9 2953 393,7
Koappummentr & . . . . . . . . . . . . .. 0,33 0,28 0,19 0,16 0,10

dakTuyeckHe 3HAYEHHA ynenpHOro momenrta (8 H-m/xH) npm-
BefeHH B Taba. 3.16.

Ta6nauua 3.16

L uaMeTp CKBAXMHHH, MM
Paftos Gypenus

295,3 269,9 215,9 190,5
Tarapust 7—I12 — — 49
Asep6aiinxan — 6—16 6—8 —
Typxmenus — 10—14 — —
IIpakapnaTee 10—14 —_ —_ —
Kyf6umesckass o61acrb —_ 10—12 6—9 —

Hnst posor ¢pesepHOro THNa yjaeabHHHA momeHT B 1,5—2 pasza
GoJiblie, yeM AJI51 MapoUIeYHRIX JOJIOT TOTo XKe Auamerpa. s aamas-
HBHIX JIOJIOT YAEJNbHEIH MOMEHT cocraBiaseT 6—8 u 7—I12 H-m/kH npu
auametpax go 165,01 u 190,5—215,9 MM cooTBeTCTBEHHO.
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4. BABOHUHBIE ABHTATEJIH
AU KEPHONPUEMHBIE YCTPOUCTBA

4.1. NAPAMETPbl 3ABOUHBLIX IABUTATEJIEH

rocTt 26673—85, TY 26-02-756—72, TY 26-02-574—74,
TY 26-02-809—78, TY 26-02-823—78, TY 26-02-918—81,
TY 39-989—86, TV 39-1118—88

Tabauna 4.1
Pabounli pexuM
Yueno Pacxo Yacrora .
“E]r‘;‘fg,s cTyne- }xu,u,xocgu, apauge- Momen? H;SBT; A 11-7;:1: 3 x’afw
Hell n/a Hug Ha BaJnay, Hus
BaJa, KH.M MIIa
of/MEH
TI12PT-240 104 55 760 2,5 5,4 8210 | 2020
3TCII-240 315 32 440 2,7 5,5 23 225 | 5975
A9I'THI 210/199 45 250 3,1 5,5 23 290 | 612
T12M3B-195 105 35 580 1,1 2,9 8060 | 1440
3TCHIL-195 330 30 380 1,6 3,9 25 700 | 4790
3TCIIL-195TJ1 318 40 340 1,5 2,9 25 700 | 4325
A7TITII 228/111 30 320 1,8 6,9 24 950 | 4420
TPM-195 97 28 130 2,6 4,1 18 440 | 3110
TPM-195T 97 28 160 2,7 2,9 14 370 | 2580
T12M3E-172 106 28 700 0,7 3,5 7 490 | 1057
3TCHII-172 336 25 630 1,8 8,8 25 400 | 3530
TIIC-172 426 25 400 1,6 4,8 26 250 | 3325
A6l 212 20 470 0,7 4,3 17 250 | 2095
J1-195 —_ 25 80 3,1 3,9 7675 | 1350
J-85 —_ 5 135 0,7 5,6 3 240 106
J1-54 — 2 450 0,1 4,9 2 230 27
T02-240 93 45 420 1,3 2,9 10 170 | 2595
T02-195 105 30 520 0,9 3,5 10 110 { 1850
KTJ3-240 91 30 390 0,8 1,7 7455 | 1750
KTO4C-195 315 28 465 1,2 5,6 25 920 | 5670
KTHO4C-172 291 22 490 1,9 8,3 17 575 | 2320

HpuMevanusn. 1. Dueprernueckue napamerpw Apurarenell paccauranm B IIO «TypBoSyps
Ha pofie. 2. B smaMeHatesNle yKa3aHO WHCJO DeIIETOK rHApoTOpMOoxeHHA. 3. YroJa mepekoca
NepeBOLHUKA B TYDPOHHHHX OTKJIOHHTeAsx [° 30°. 4. TIpepesbHO gonmycTHMast reMnepaTypa
110 °C (kpome TPM-195T). 5. Cpegauit pecype Ko cnucauHs ryp6o6ypos cepun T12 — 800 g,
2")1‘53111 — 900 v, A — 600 ¥, BHHTOBHX JBHrareyeff = 400 4, TYpGHHHHX OTKJIOHHTEJEH =
q. ‘

Yacrora BpameHds Baxa Typ6o6ypa tuna I'TIH
np2y
A W PR

rlie n, — 9acToTa BpalleHus BaJja Typ6oOypa cepun A mpu pabouem
pexume, 06/MHH; 2;, Z, — YHCJIO CTyNeHel TYPOHHH H peIIeTOK THAPo-
TOPMO2KEHHS COOTBETCTBEHHO.

OcHoBHEIE 3aBHCEMOCTH JJIsi nepecuera napameTpoB TypGoCypoB:
Ap~piM~pi N~pin~QAp~Q; M~ Q45 N~ @
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.2, OCHACTKA 3ABOMHBIX JABUIATEJIEHA

$33AUMO3AMEHSIEMbBIE JETAJIH 3ABOAHBIX ABHTATEJEHR

faGauua 4.2
Jerans Tuno geuravens
Crarop, porop TI12M3E-172 3TCIH1-195 T12PT-240
3TCII-172 ATITIO KT[3-240
T02-195 ASI'TIN
T02-240
Cpezusas onopa T12M3E-172 3TCHIL-195 (TJ1) | T12PT-240
3TCI1-172 ATTTII T02-240
T02-195 KT13-240
Bryaxka cpegueft onops | T12M3E-172 — T12PT-240
3TCINL-172 — A9T'THI
ATTTIN — T02-240
T02-195 - KTO3-240
Huxusas onopa — ATTTIO ASTTIN
T02-195 T02-240
Bryaka Huxuell ONOpPR — ATTTIO A9rTHI
T02-195 T02-240
Bepxuasa moaymydra | 3TCINI-172 - —_
KTO4C-172 — —
Tleperoauuk Baaa T12M3E-172 3TCII1-195 (TJ1) | A9I'TII
3TCI1-172 ATCTIH T02-240
T02-195
HEHTPATOPBI 3ABOAHOI'0 JIBUT'ATENA
TY 26-02-999—85
Ta6nuua 4.3
AnnHa, MM
Izdp Macca, KP Pecypo, ®
o6mas JONACTH
1-1171 212 MC 530 245 60 260
1-1UJ1 212 C 470 130 55 150
1-11J1 212 CT 470 50 50 100
- 214 M 670 385 75 260
I-11]] 214 MC 530 245 63 260
1-1, 214 C 470 130 55 150
-1 214 CT 470 50 50 100
-1 214 T 470 25 49 50

Ipumeqanne, IIpucoenuunrenpine pesnSul Mydra == 3-117, munneans = PKT-177.
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4.3. BbICTPOU3HAHIMBAIOI{UECA AETAJIA 3ABOAHLIX

JBUTATEJER

ONoOPA CPEAHAA
I'OCT 4671—76

Q N
& =
a
Y/ Puc, 4.1, Onopa cpegnsg
Tabauua 4.4
Tan saGofiHoro Apararens Madp onopw D, ym | d, Mu | H, um
T12PT-240, A9I'TII, T02-240 0C1-240 205 130 100
3TCIII1-240 0C2-240 149 135,5 80
T12M3b-195 0OCl1-195/110 165 110 100
STCII1-195, A7I'THI, T02-195 0OCI1-195/95 165 95 100
T12M3E-172, 3TCII1-172 0C1-172/95 148 95 100
A6l QC1-164/78 142 78 100
KTO4C-172 OCl1-172/109 148 109 80
KTO4C-195 0C1-195/115 165 115 100
KT/3-240 OCIlA-240 205 130 100
ONNOPA HH)XHAA
TOCT 4671—76
e
| ]
S 1 i
Puc. 4.2, Onopa mmxHag
Ta6auua 4.5
Tun saloftHoro ABmErarems Indp onopr D, MM d, MM H, uu
3TCIII1-240 OH-240/175 205 175 200
AO9I'TUI, T02-240 OH-240/155 205 . 155 200
3TCIII1-195 OH-195/135 165 135 400
A7TTII, T02-195 OH-195/120 165 120 200
3TCII1-172 OH-172/120 148 120 200
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Mpononxenne Tabn. 4.5

Teo saGofiHOro AsHrarenas Illudp onopw D, MM d, uM H, uu
A8 OH-164/118 142 118 150
J1-85 OH-85 70 54 190
KTO4C-195 OH-195/144 165 144 200
KTHO4C-172 OH-172/130 148 130 200
HUNMNEJDb
I'OCT 4671—76

H
£ Grtrssevs
RNl
Puc, 4.3, Hanneas
Tagauua 4.6
Ten saGoflHOro psurarens Mudp munnens D, MM d, MM H, um
T12PT-240 H1-240 240 175 550
T12M3B-195 H1-195 195 145 460
TI12M3E-172 H1-172/130 172 130 410
KT/3-240 HI1A-240 238 175 550
BTVYJIKA CPEHHEH OnoPbl
[ >
N Y
Puc, 4.4, Bryara cpeamel omopm
Ta6auua 4.7

Trao saGoftHoro pBHravens Mudp BTYAKR D,um| d, vmm | H, uu
T12PT-240, ASI'THI, T02-240 3TC55-240-1-13 130 110 100
3TCIIf1-240 3TCII1-240/02-034 135,5] 110 80
T12M3B-195 TC5A-7 1/,"-1-8 110 80 | 100
3TCIII1-195, A7I'TIN, T02-195, T12M1-6 §/B”-16 95 80 100
T12M3E-172, 3TCIIL-172
A6l A6I11-023 78 65 | 100
KT[13-240 KTJ13-240-013 130 110 100
KT14C-195 KT14C-195-214/60-015 115 105 100
KT[14C-172 KT H4M-172-190/40-008 109 97 80
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NOAWMNMHHKH B 3ABOHHBIX ABUFATENAX

Ta6anna 4.8
Tun
sagofiHaro noglglgx'::lx’axa Kam::l;::ilr: ° g:ﬁgg Cennzg
ABHraTens
AIrtTma 350722K 4 1 Typ6anxan, ragporopmMosa
128723 1 12 HInnnasnsEas
T02-240 128721K1 1 15 TypSaukan
128723 I 12 OTEIOHH TR
ATTTII 350716K 5 1 TypGunsas, rHApPOTOPMO3a
128721K1 1 15 Ilnuugenssan
T02-195 128718 1 15 Typbunnan
128721K1 1 15 OTRIOHRTENS
A 128713K1 1 10 TypSuunan
128718 1 15 HnuupxensEas
J1-195 ¥p538922 I 15 »
J1-85 296708 H 4 )
4.4. PE3bBbl B 3ABOAHBIX JABHUCATENAX
Ta6auua 4.9
K 6ypaab-| Ha Kopmyce, Ha coearEs- Ha
Tun asmravens HEIM TpY- HEnOmneae reapHoM nepe- | Ha Baxy | nongrto
Gam BOAHEKE®
T12PT-240 3-189 | PKT-218 — 3-147 3-171
T12M3B-195 3-147 | PKT-177 —_ 3-121 3-117
TI12M3E-172 3-147 | MK-156 — MEK-110] 3-117
3TCIII1-240 3-171 PKT-218 PKT-208 3-147 3-152
3TCII1-195 (TJI) 3-147 | PKT-177 3-171 3-117 3-117
3TCII1-172 3-121 | MK-150 3-147 3-102 3-117
A9ITHI 3-171 PKT-218 PKT-208 3-133 3-1562
A7TTII 3-147 | PKT-177 3-171 3.117 3-117
A6l 3-121 | MK-150 3-147 3-102 3-117
T02-240 3-171 PKT-218 PKT-208 3-133 3-162
T02-195 3-171 PKT-177 3-171 3117 3-117
J11-195 3-147 | PKT-177 3-171 3-117 3-117
J-85 3-63,5 | TT72x5,08| MK-76 3-63,5 3-86
J-54 3-42 Cn54x 3,175] HKB1-54Cn —_ 3-42
KTI3-240 3-147 | PKT-218 — MK-150] 3-171
KTO4C-195 3-147 | MK-177 3-161 3-171 3-161
KTO4C-172 3-121 | MK-156 MK-156 3-147 3-147

TIpaMeupnns. 1. Bpespouxold oSosmaveda pesnBa coegmmened cerueld. 2. Pesnfa MK

no Pl 39-2-863—83.
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4.5. BYPbl PEAKTHBHO-TYPBHHHBIE

OCT 39-148—82
Tabauua 4.10

Jramerp, MM Typ6obyp Nonycras
Wap Macea, | semmocrn, | a3, me"

;&B:; AOJIOTa gﬂa::(:‘rp, uHCIA0 afe kH
1 PTB-394 394 190,5 172 2 8,2 50—56 80
1 PTB5-445 445 215,9 195 2 10,8 60—70 105
1 PTB-490 490 215,9 195 2 12,0 60—70 120
1 PTB-590 590 269,9 195 2 15,8 60—70 155
1 PTB-640 640 295,3 195 2 17,0 60—70 165
11 PTB-760 760 349,2 240 2 12,0 | 100—110 70
11 PTB-920 920 444,5 240 2 13,0 | 100—110 75
11 PTB-1020 1020 490,0 240 2 13,2 | 100—110 80
113 PTB-1260 1260 4445 240 3 21,5 | 150—-165 125
114 PTB-1260 1260 295,3 240 4 44,1 | 200—220 260
11 PTB-1300 1300 620,0 240 2 14,0 | 100—110 85
113 PTB-1300 1300 349,2 240 8 25,8 | 150—165 150
114 PTB-1520 1520 349,2 240 4 22,1 | 150—165 130
113 PTB-1560 1560 490,0 240 3 22,0 | 150—165 130
11 PTB-1560 1560 750,0 240 2 48,0 | 100—110 280
114 PTB-1720 1720 393,7 240 4 26,7 | 150—165 160
114 PTB-2080 2080 490,0 240 4 32,0 | 150—165 190
114 PTB-2250 2250 490,0 240 4 26,6 | 150—165 160
114 PTB-2600 2600 490,0 240 4 38,0 | 150—165 225
114 PTB-3000 3000 620,0 240 4 54,3 | 150—165 320
114 PTB-3200 3200 620,0 240 4 57,9 | 200—220 340
114 PTB-4000 4000 620,0 240 4 59,0 | 200—220 345
114 PTB-4600 4600 750,0 240 4 66,0 | 200—220 390
114 PTB-5000 5000 750,0 240 4 62,0 | 200—220 365

IpaMeqanue. Jauna 6ypon I PTB-590 u 1 PTE-640 ~= 19,2 M, ocTanbamx 12 M.
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% 4.6. YCTPOUCTBA KEPHONPHUEMHBIE POTOPHBLIE

TY 26-02-163—73, TY 39-1103—86, TY 39-1171—87

L

b

8

=

R

7

[T,

ezyﬂupuﬁuwbul furm

T

Puc, 4.5, VerpoficTso KepHONpHeMHO@ pPOTOp-

HO®
Ta6nuua 4.11
Duamerp D, MM Pean6a
Magp T | M58 | dpain Pepe:
6’;2},‘;’;{’:” KepHa | Kopmyca A B B

CKY 203/100 269,9; 295,3 | 100 203 16 200 2500 50,8 3-171 3-189 3-189 700
CKY-2 172/100 «KemGpuii» 187,3; 212,7 | 100 172 16 130 1400 50,8 3-133 B-161 3-161 400
KIO11-M 190/80 «Henpa» 187,3; 212,7 80 164 16 190 1550 50,8 3-121 3-150 8-150 700
CKY 138/67 158,7 67 138 15 940 1035 42,0 B-121 MK 125 | 3-133 400
CKY 122/52 132,0; 139,7 | 52 122 18 190 810 31,8 B-88 MK 110 | MK 110 | 400

IpamMevanre. Pessba MK no PJI 39-2-863==83.




Ly

KOMITOHOBKA KEPHOPBATEJIEA

-

T < — ‘3)5 Puc, 4.6, KomnonoBka xepnopna-rémﬂ
2 ' {, 2 == DPHUAXKQBHY H OaHroBHA KeDHODBATECJH

Ta6muna 4.12

Pesnba

Tan KOMHOHOBKH K'gg:;‘f;& Tngeg):o“;:;:g:gm D::' Dg, wM | 1. um
A B B

KI1P4-100 100 —_ 106 140 465 M100X 3 CnM134X3 MI125%X3
KI11P4-80 80 P18J1-80 85 110 421 M100X 2 M105X 2 CnM101X3
K1 P3-80 80 PP3-80 85 113 437 M100X 2 CuM108X 2 CaM101X3
KI1IP4-67 67 — 72 97 362 M90X 3 CnM92X2 CoM88X 3
KI1I14-60 60 P19-60 64 83 225 M80x 1,5J1 M80x1,5]1 M75x3J1
KII[P4-52 52 —_ 56 80 352 M72X2 M72X2 M70X2
KI1[P4-40 40 P19-40 40 60 165 M55% 1,6J1 M55X 1,56J1 M52X3




5. BYPHUJIbHAS KOJIOHHA
5.1. TPYBbl BYPHUJIbHBIE BEJAYHIHUE

TPYBbl BYPHJIbHBIE BEAYIHUE KOBAHLIE
CT C9B 1384—78, CTAHIAPT Spec. 7 AHU

Dy

R A x

a — KBajpaTHasi] 0 = mies
kY )

CTHrpaHHas

‘ Puc. 5.1. Tpy6a Beaymas:

Tabauna 5.1

My¢ra B Hunnens A
¥Ycnosroe Macca 1 M,
oGoanauenue a d Kp
Dy Pesnba Dy Pesnba
Keapparnse TpySu (puc. 5.1, a)
(2"7") 63,5 63,5 38,1 33,0 [196,9] 3-152 | 85,7] 3-73*
29,2 [146,0} 3-117 | 85,7| 3-73*
(3" 76,2 76,2| 44,4 41,0 [1969| 3-152 |104,8| 3-86*
I 36,0 |146,0] 3-117 |104,8| 3-86*
(3%/+") 88,9 88,9| 57,2 49.0 |1969| 3-152 |120,7] 3-102*
- 45.4 |146,0( 3-117 |[120,7| 3-102*
(4'/4") 108,0 108,0] 71,4 68,0 [196,9] 3-152 |152,5| 3-122*
71,4** 68,0 |196,9| 3-152 ]161,9| 3-133*
. 68,8 65,0 |146,0| 3-117 |155,6{ 3-133*
(5%¢") 133,4 133,4| 82,5 | 102,9 |[196,9( 3-152 |177,8( 3-147
102,9 |196,9| 3-152 |177,8] NC-56
(6") 152,4 152,4| 82,5 | 1350 |196,9| 3-152 |177,8| NC-56
82,5** 1350 |196,9| 3-152 |177,8] 3-152
Wecrurpasnse Tpy6s (puc. 5.1, 6)
(3" 76,2 76,2] 38,1 36,1 ]196,9]| 3-152 | 85,7| 3-73*
- 32,4 |1460| 3-117 | 85,7| 3-73*
(37 88,9 889 44,4 47,2 |196,9| 3-152 |104,8| 3-86*
- 43,8 l1460| 3-117 |104,8| 3-86*
(4*%") 108,0 108,0| 57,2 75,2 |[196,9] 3-152 |120,7| 3-102*
- 68,8 |146,0| 3-117 |120,7| 3-102*
(5%/4") 133,4 133,4] 76,2 81,1 |196,9| 3-152 |152,4| 3-122*
71,4**| 825 [196,9| 3-152 |152,4| 3-122*
82,5 79,2 |196,9| 3-152 | 1556 3-133*
71,4**| 825 |196,9| 3-152 |155,6| 3-133*
(67 152,4 152,4| 88,9 89,6 |196,9( 3-152 |177,8| 3-147
89,6 |196,9]| 3-152 |177,8| NC-56

Mpumesannsn. I. Oarna tpy6 xuameTpoM Ao 88,9 MM — 12 200 MM, xmamerpoM 108 ®
Gonee — 12 200 Mm unu 16 450 MM 2. Tlpesen TekyvecTn MaTepRana TpyGH He Menee 700 MIla.
3. 3Besnouko#t 0603HaueHa pesbBa YKOPOYEHHOrO NpPOGHAA, ABYMA 3Be3fOYKaMH — TOJBKO
no crasfapry AHH. 4. Pasmepn B MM.
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TPYEbl BEAYIIHE KBAXPATHOIO CEYEHHA

TY 14-3-755—78, TY 51-276—86

a
- L
axa a
AT 2
] LN
ISy
o S
6 L
& axa
A L L
NElZ &
l ! — [\l
5 u Az

Puc, 5.2, Tpy6a Benymue KBanpaTHHE

Ta6muna 5.2
Bepx Hns
Mudp a d Hanna b IM:'ce:v
Dy Pesb6a Dy Peanba
TpyGa-wranra ksagpatuas (pme. 5.2, a)
65X 65 65}] 30 8000 24,2 92 — 92 —_
80X 80 80 33 8000 31,4 102 — 102 —

Tpy6a Benymas ¢ KoHHYeCKHM nosickom (pme. b.2, 6)
TBKII-112 | 112} 74 13 500 69,8 146 | 3-121 146
TBKII-140 | 140| 85 16 000 ; 113,0 203 | 3-171 178

TBKII-155 | 1565 | 100 16 000 | 131,0 203 3-171 203

IMpumeunanne., PasMepsm B MM,

3-121

3-147

3-171
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5.2. TPYBbl BYPWIBHBIE YTS)KEJIEHHBIE

CT C3B 1385—78

A

A
‘ I
%//l / %

| i
N w

Puc. 5.3, Tpy6a 6ypunnHag yrg-

XejileHHaa
TaGmuua 5.3
HAunamerp, MM
Macca 1 , gr Pespba A
HapyXHHA D BHYTPeHHHE d

79,4 31,7 32,7 NC-23
88,9 38,1 40,2 3-73*
104,8 50,3 52,1 3-86*
120,6 50,8 74,4 NC-35
63,5 63,5 NC-35

127,0 57,2 78,9 3-102*
146,0 68,3 102,9 NC-44
76,2 95,8 3-122%

152,4 57,2 123,5 NC-44
71,4 111,6 NC-44

158,8 57,2 135,4 NC-44
71,4 123,5 3-122*

165,1 57,2 147,3 3-122*
71,4 135,4 3-122*

171,4 57,2 160,7 3-122*
76,2 146,1 3-133*

177,8 57,2 174,1 3-133*
177,8 71,4 163,7 3-133*
184,2 71,4 177,0 3-133*
196,8 714 206,8 NC-56
90,4 189,2 3-152

203,2 71,4 223,2 NC-56
90,4 204,0 NC-61

209,6 71,4 238,0 3-152
228,6 71,4 290,1 NC-61
90,4 273,2 3-177

241,3 76,2 321,4 3-177
100,0 296,3 3-177

247,6 76,2 340,7 NC-70
100,0 314,3 3-177

254,0 76,2 361,5 NC-70
100,0 336,9 NC-70

279,4 76,2 444.8 NC-77
100,0 418,0 NC-77

ITpamMegannn. 1. Tauna rpy6 9150 Mm. 2. Tpy6H BENYCKaiOTCA 6 NPOTOYKOR 1O 3/eBaTOP
(rEn B) iy nopn Kamubsa (THn B). 3. 3sesfoukofl o6osHaueHa pe3nba yKopoueHHOro npoduis.
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TPYBbl BYPHJILHBIE YTSDKEJEHHBIE C NPOTOYKOH
noa 3JIEBATOP

TY 14-3-8356—79, TV 39-076—74, TY 51-774—77

A
: 500 ‘ 00 -
4‘41(/ 999447.)
Puc. 5.4. Tpy6a GypmirHas yTsme S| s —
JeHHas C IPOTOYKOf IIOJ 5JeBaTOp S
Ta6auua 5.4
Wedp D, um | d, MM L, um IM,ZC?P Peanba Mapxa craas
YBT 146 146 74 8000 97,6 3-121 I, K
¥YBT 178 178 90 12 000 145,4 3-147
¥YBT 203 203 100 12 000 193,0 3-171
YBT 219 219 112 8 000 225,0 3-171
¥BTC 1-120 120 64 6 500 63,5 3-101 40XH2MA
YBTC 1-133 133 64 6 500 84,0 3-108* |uau 38XH3MPA
YBTC 1-146 146 68 6 500 103,0 3-121
YBTC 1-178 178 80 6 500 156,0 3-147
YBTC 1-203 203 80 6 500 215,0 3-161
¥BTC 1-229 229 90 6 500 273,0 3-171
YBTC.2-120 120 64 6000 63,5 3-101 | 40XH2MA uan
¥bBTC.2-133 133 64 6 000 84,0 3-108* | 38XH3MOA
YBTC.2-146 146 68 6 000 103,0 3-121
YBTC.2-178 178 80 6 000 156,0 3-147
YBTC.2-203 203 80 6 000 215,0 3-161
¥BTC.2-229 229 90 6 000 273,0 3-171

IMpumMenanms. [.

VBT nocrasasioorca Gea npoToukH nop siaesarop, ¥YBTC = o nporogs

goft. 2. Tapauran ¥YBTC. 2 == 1500 u poropHoro Gypenus. 3. 3pesgoukolt o6osHaveHa pesnla
YEOPOUEHHOTr O Npoduas.

TP¥Bbl BYPHJILHBIE YTSIKEJIEHHBIE
TY 41-01-305—78, TY 41-01-154—75

T

il

Pnc. 5.5. TpyBa GypunbHag yTsxeleHHAd R 5
¢ BHICAXKEHHHMH KOHLAMA = R
Tadnuna 5.5

ndp D, wmuM d, MM dmine MM r:fc;,, Pesnba A TFapaurusa, 9
¥BT-P-73 73 35 28 25 3-50 3000
¥YBT-P-89 89 45 28 34 3-63,5 1500

NpeMeuanun. 1. JAnuna komnziekra 81 M. 2. IOnraa prjﬁﬂ 4.5 M BaH 6 M,
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HOMEPHBIE ¥YTSDKEJEHHBIE BYPHJIbHBIE TPYBLI
CTAHIOAPTBI SPEC. 7 AHH H ®HPMbI «IPUJIKO»

TaGnnua 5.6
Hramerp, MM Peanba
O6o3HaucHHE IMS::C?{P
napyxuug | 2P EER crasmape AONYCTHMAR
NC 23-31* 79,4 31,7 32,7 NC 23 —_
NC 26-35 88,9 38,1 40,2 NC26 | 2%/, IF
NC 31-41 104,8 50,8 51,6 NC31 | 27/, IF
NC 35-47 120,6 57,1 69,7 NC35 | NC38
NC 38-50 127,0 57,1 79,3 NC 38 —
NC 40-55* 139,7 57,1 100,2 NC 40 _—
NC 40-57* 146,0 57,1 111,3 NC40 | 4H-90
NC 44-60 152,4 57,1 122,9 NC 44 | 4H-90, 4/, FH
NC 44-60 152,4 71,4 111,6 NC 44 | 41F, NC 46
NC 44-62 158,7 57,1 134,7 NC 44 | 4%/, H-90, NC 46
NC 46-62 158,7 71,4 123,6 NC 46 | 4%/, H-90
NC 46-65 165,1 57,1 148,1 NC 46 | 5 H-90
NC 46-65 165,1 71,4 136,4 NC 46 | 5 H-90
NC 46-67 171,4 57,1 161,5 NC46 | 5H-90
NC 50-67* 171,4 71,4 149,4 NC50 | 5H-90
NC 50-70 177,8 57,1 174,9 NC 50 | 5Y, H-90
NC 50-70 177,8 71,4 163,2 NC 50 | 5%, H-90
NC 50-72 184,4 71,4 177,2 NC 50 | 5/ H-90
NC 56-75 190,5 71,4 191,9 NC 56 —_
NC 56-75* 190,5 76,2 187,5 NC 56 —
NC 56-77 196,8 71,4 207,0 NC 56 651'8 Reg, 51/2 FH
NC 56-77* 196,8 76,2 202,4 NC 56 | 654 Reg
NC 56-80 203,2 71,4 222,7 NC 56 | 6%/, Reg, 65/ H-00
NC 56-80* 203,2 76,2 218,8 NC 56 | 65/5 Reg
6%/ Reg 209,5 71,4 238,7 NC 61 65/3 H-90
NC 61-82* 209,5 76,2 235,1 NC 61 6%/ Reg
65/5 Reg 215.9 71,4 255,0 | NC 6l —
NC 61-90 228,6 71,4 290,2 NC 61 | 7%/5 Reg
NC 61-90* 228,6 76,2 285,7 NC 61 | 7%/ Reg
75/8 Reg 241,3 76,2 322,9 NC 70 | 78/ H-90
NC 70-100 254,0 76,2 361,6 NC 70 | 75/3 H-90
85/, Reg 279,4 76,2 4450 | NC77 —
NC 77-112 285,7 76,2 467,3 NC 77 | 8/; Reg, 85/¢ H-90

NMpuveuanus. I. Kowcrpykuuio cM. mHa pre. 5.3, 2. Ilo crakpapry dupMms «JIpuaxos
BEIDYCKAOTCA cnupajbHele YD I, aHajlornuyple NPHBEACHHNM BHIIe. YHCAO cnupaael — TPH,
HanpaBJ/IeHHE paBoe, BeC Ha 4 % MeHbLIE NPHBEACHHOrO. 3. B obosmauexnn YBT nepeme ise
nubPE — gHAMETP COENHHEHHS B JIOAMaX C TOYHOCTBIO RO AECHTHX fodgefl, mocjefyomHe ase
WM TPH UHODH — HaDYXHEIH THaMeTP B AlofiMaX ¢ TOYHOCTBIO AO AecATHX Aoned. 4. Ianna
Tpy6 nuaverpoM 146 MM pxaou#TeNnH0 — 9144 MM, tpy6 Gonplero AgHamerpa — 9144 MM
pau 12 800 MM, 5. Tuom ¥YBT: A — raagkie, B — ¢ npoToukaMH NOX 5JI€RaTOP B KJXHbA,

C — ¢ DPOTOUKOH TOJBKO HOX KAHELA. 6. 3Be3ouKoll oGo3HaveHHW TPYOR Ee OO CTaHZapry

AHH.
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KBAAPATHBIE YBT
®HPMDBl «IPHUJIKO» B «HMHIYCTPHAJIDKCIIOPTHMIIOPT»

Puc, 5.6, Tpy6a 6ypunbHas yTamedeHHasd KBajparHas

Pirrea
e
Z
R~

Ta6unna 5.7
Huamerp, MM Peanba A
Anamerp ,ﬂ,“;‘,fa’i Cropona Macca
CKBa- roHana, KBajgpa- N _ | rpy-
IHHH MM Ta a, mM l"l(;ga :pﬂe};i- 6w, k1 CTaHZapTHAsS AOMyCTHMas
D quit d
120,6 119,1 95,2 88,91 38,1 525 | 3-73* —
1429 141,3 114,3 (1143 44,4 770 { 3-86* NC 35
144,5 142,9 — 120,7| 50,8 | 800 | NC 35 -
155,6 154,0 127,0 |127,0( 50,8 | 915 ] 3-102* —
158,7 157,2 127,0 }127,0) 50,8 | 935 3-102* —_
165,1 163,5 139,7 | 139,7} 50,8 | 1090 | 3-108* —
168,3 166,7 139,7 | 139,7{ 50,8 | 1150 | 3-108* —
171,4 169,9 139,7 }139,7f 50,8 { 1170 | 3-108* —
187,3 185,7 — 158,8| 57,1 | 1440 | NC 44 —
190,5 188,9 — 158,8| 57,1 | 1460 | NC 44 —
90,5 188,9 — 158,8| 71,5 | 1350 | NC 46 —
200,0 198.4 165,1 | 165,1| 57,1 | 1685 | 3-133* —
212,7 211,1 — 177,8| 71,6 } 1760 | NC 50 -
215,9 214,3 177,8 1177,8( 57,1 | 1960 | 3-133* —
219,1 217,56 177,8 |177,8( 57,1 | 1980 | 3-133* -
2222 220,6 177,8 177,81 57,1 | 2020 | 3-133* —
228,6 227,0 177,8 {177,8] 57,1 | 2040 | 3-133*
244,5 2429 203,2 {203,2| 71,4 | 2570 | 3-152 6%/4 H 90
250,8 249,2 203,2 ]203,2] 71,4} 2605 ) 3-152 65/8 H-90
269,9 268,3 2286 |2286]| 71,4 | 3140 | 3-177 3-171
279,4 277,8 228,6 |228,6} 71,4 | 3180 | 3-177 3-171
295,3 293,4 — 241,31 76,2 | 3490 | 3-177 —_
31,1 309,6 254,0 (247,7( 71,4 | 3865 | 75/ H-90 NC70
31,1 309,6 — 247,7| 76,2 | 3860 | NC 70 —
346,1 344,5 — 247,7| 76,2 | 4640 | NC 70 —
349,2 347,7 279,4 |247,7| 71,4 | 5340 | 7%/ H-90 NC 70
381,0 379,4 304,8 |247,7| 71,4 | 6260 75/8 H-90 NC 70
393,7 392,1 — 247,7| 76,2 | 6200 | NC70 —
4445 4429 355,6 | 247,7| 71,4 | 7420 | 7%/ H-90 NC 70
444.,5 442,9 —_— 247,7| 76,2 | 7350 [ NC 70 —
MpaMesanaa. 1. HOamsa opys 9144 mm. 2. dupma «HMnpycrpHasisKCIOPTHMNOODTS He

o6ycnoBaEBaET PasMep CTOPOHH KBagpaTta. 3. KanuGpywomas nopepXHOCTh apMHPOBaHa TBEP-
aEM cnaasoM. 4. Tun pesb6: mydra — Mydra u Mydra — HHnneas. 5. 3pesfoukol o6o3naqeHa
pesb6a ykKOopOueHHOro npodnis.
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PA3SMEPBI, MM, IPOTOYEK HA VYBT

508 Y08 76785 $57 7E

T
N RN

I
- - R ——
N < @ Puc, 5.7. Pasuepn mporoger Ha
YBT
Ta6auua 5.8
JnaMeTphl OPOTOUEK HOZ JAuaMeTph OpOT oueKk NOZ
Hapyxanl Hapyxumit
LHaMeTp AHaMeTp
YBT Dy |sneparop =B ns;al)m‘:sac YBT Dy |saesarop— B ]'[[%1:';[2”6
104,8 93,7 95,2 184,1 165,1 171,4
120,7 107,9 111,1 190,5 171,4 177.8
146,0 130,2 133,3 196,8 177,8 184,1
152,4 136,5 139,7 203,2 184,1 190,5
158,7 142,9 146,0 228,6 206,4 215,9
165,1 149,2 162,4 241,3 219,1 228,6
171,4 152,4 158,7 247,6 225,4 2349
177,8 158,7 165,1 254,0 231,8 241,3

5.3. TPYbbl BYPHJIbHBLIE
KJTACCH®PHKALMA CTAJIbHBIX BYPHJIBHBIX TPYB (CBT)

Ta6auua 5.9
Knace Tpy6
TlokasaTenh OTE4eCTBEEHMX 82pyGeX HHX
11 III 11 II1
Tonmmuua CTeHKH npu usnoce, %, ue Me-
Hee:

PaBHOMEPHOM 80 65 80 62,5
9KCUEHTPHYHOM 65 55 65 55
[nomagp ceuenwns Tena Tpyém, %, ne — — 80 37,6

menee

IIpononbHEIEe HAaApeskl, OCTaBUIASICH TOJ- 80 65 80 62,5
LHHA CTeHKH, %, HE MeHee

ITonepeunsie Hafipess, OCTaBIIAasCA TOJ~ 90 80 90 80
MHYHA CTEHKH, %, HE MeHee

Jli¥Ha nomepeynHoro Hajpesa OT AAHHE 10 10 10 10
okpyxHocTH, %, He Gomee
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HOMEHKJATYPA BbINYCKAEMBIX

CBT

Ta6auna 5.10

OTEYECTBEHHBIX

HAeamerp
TPY6, MM

Toauwana
CTeHKH, MM

Cpynna
npouHoCYR

Ipynna
OpOUYHOCTH

TonmuHa
CTeHKH, MM

HAuamerp
Tpy6, MM

Tpy6u cGoprofi koncrpykuun TBB

42 5 A, K

50 50,55 | I, K

63,5 | 6,0; 6,5 4, K

73 9 A, K, E

89 7; 9 , K E
114 8910 | I, K, EJ
140 9; 10; 11 » K, E, JI

Tpy6m cGoproft koncrpykuua TBEBK

140 | 9;10;11;12] O, K, E, JI
Tpy6u ¢ npusapuEiMu samkamu T BITB

50 5,5 4, K
60,3 5 4, K
114 8,6; 10,9 , B
127 9,2; 12,7 I, E, JI

TPYBbl BYPHJIbHBIE CTAJIbHBIE OTEYECTBEHHLIE

I'OCT 631—75, TY 14-3-549—76, TY 14-3-577—77, TY 14-3-713—78,
TY 14-3-754—78, TY 14-3-844—79, TY 14-3-973—80, TY 14-3-1002—81,
TY 14-3-1187—83, TY 39-886—83, TY 26-02-518—73

EsST

Puc., 5.8. TpyGa Gypmapnas

Ta6auna 5.11

HAnramerp, MM Basmon
Tonmuna Macca I B
CTeHKH, ¢ yueroM
gapymuu| oot e Tan g MM Pess6a RamKa, wr
Tpy6a c6opHoft koncTpykumn TBB (puc. 5.8)
42 22 5 3-42 22 3-42 4,7
50 28 5,5 3-50 28 3-50 6,3
63,5 40 6,5 3-63,5 40 3-63,5 8,8
73 45 7 3H-95 32 3-76 12,9
34 9. 15,6
89 60 7 3H-108 38 3-88 16,0
49 9 19,5
114 78 8 24,2
74 9 31I-146 80 3-121 26,5
70 10 28,9
140 101 9 33,7
100 10 3M-178 101 3-147 36,8
91 11 39,5
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Mponoaxenue taéa. 5.11

Juamerp, MM BaMor
Tonmana Macca 1 m
CTeHKH, ¢ yueroM
MHHEA- MM BaMKa, KP
HapYXKEBA | yoan pon Tun dpy MM Pessba

Tpy6u cGopuoit konerpykuny TBBK (cM. puc. 5.8)

140 102 9 33,7
100 10 36,8
100 11 BIIK-178 101 3-147 39,5
100 12 42,2
98 13,6 46,0
Tpy6ur Anst anexTpoOypeBHs ¢ BEICaZKOH BHYTDB
127 92 9 331-155 — 3-133 30,3
92 10 33,0
Tpy6u Ans saeKTpoSypeHHS G BHICAJKOA HapyXKy
114 94 10 331-155 — 3-133 29,9
140 120 10 331-185 — 3-161 38,3
Tpy6m ¢ npusapubiMu samkamu TBIIB
50 39 5,5 3-50 28 3-50 7.7
60 50 5 3-50 28 3-50 8,7
89 54 9 — 50 3-86 19,7
45 11 — 45 3-86 23,0
114 92 8,6 | 3114 89 3-133 27,5
92 10,9 33,0
127 104 9,2 311-127 102 3-147 32,2
101 12,7 41,8

ITpameuanne, Oauna tpy6 Hedramoro copramenrta 12 M, reosoropassefounoro — 4,5 M.

NEPHOAWYHOCTh JAE®EKTOCKONMHUH CBT HA BYPOBOH
Tabmuna 5.12

3aoft cKBAXKUHE, Kaace Y9acTKH 3ona ceap-

mrsa

Bax Gypenss x s | tyGmx | moro mme
TypGusunit <2500 I, II 90 120
<2500 1 30 30
2500--3500 I, 11 65 120
>3500 I 1I 45 90
Poropueifi, TypGHEHO- <2500 I, II 60 60
POTOPHHIH <2500 II1 30 30
25003500 I, 11 45 60
3500—4000 I, II 30 45
4000—5000 I 30 45
>5000 I 20 45

HNpumevanna. 1. [leprognunocTs ReheKTOCKONHA B CYT NPOH3BOAHTENLHOT'O BPDEMEHH NIPO+
BOAXH CKBaxMHH. 2. IIpH OYpPeHHH B OCHOXKHEHHLIX YC/AOBHAX (KaBepHH, HHTEHCHBHOCTB HO-
RpHBAeHHs Gonee 3° Ha 100 M m T, n.), a TaKxe NpH OYPEHHUH 0CO60 OTBETCTBEHHBIX CKBaXHH
NepHOAHYHOCTL NedeKTOCKONHH MoxkeT OuTh yMEHbmeHa B 1,6—2 pasa. Iloclle THKBHAAUHH
aBapHil (npuxBaTt, noJer) AedeKTOCKONHA O6s3aTesibHa.
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TNPOYHOCTHASL XAPAKTEPHCTHKA OTEYECTBEHHBIX BYPHJBHBIX TP¥B 1 KJIACCA
PA3JIMYHBIX TPYIII NPOYHOCTH

Tabnuua 5.13

fms- | Tomuna | Paracnziouss, mpvers | Buyieemnes e o nossens Cumsaroues mavacune, MIla
MEeTp, CTeHKH,
MM MM

I K E J I K E J I K E g

42 5 200 | 270 | — — 77,7 102,1 — —_ 73,5 96,0 - —_

50 5,5 280 | 370 | — — 71,8 94,3 — — 66,7 87,3 — —

60 5 330 | 430 | — — 54,4 71,4 — — 56,9 74,8 —_— —

63,5 6 410 | 540 | — —_ 61,7 81,0 — — 55,4 72,1 — _—

73 7 540 | 680 | 780 | — 62,6 82,2 90,4 — 55,9 73,6 80,4 —

9 680 | 880 | 980 | — 80,4 105,7 116,5 - 76,5 100,1 109,9 —

89 7 680 | 880 | 980 | — 51,4 67,5 74,4 — 43,7 55,9 60,8 —

9 830 | 1120 | 1220 | — 66,1 86,8 95,7 —_ 60,3 78,5 86,3 —

LY

114 8 980 | 1320 | 1420 | 1710 46,0 60,0 66,2 78,0 37,3 47,1 51,0 58,4

9 1130 | 1470 | 1610 | 1910 51,5 67,7 74,5 87,3 44,1 56,4 61,3 70,6

10 1220 | 1610 | 1760 | 2100 56,9 74,5 82,4 98,1 50,5 65,1 71,1 82,9

10,9 1300 | — 1900 | — 62,2 — 90,1 — 56,8 80,7 —

127 9,2 1120 | — 1810 | 2100 46,1 —_ 66,7 78,5 37,2 — 52,0 59,3

12,7 1700 | — | 2230 | 2900 65,3 —_ 94,5 112,0 67,0 — 97,1 112,3

140 9 1370 | 1810 | 2010 | 2350 42,2 55,4 60,8 71,6 32,9 41,2 44,1 50,0

10 1520 | 2010 | 2200 | 2600 47,1 61,8 67,7 79,6 38,7 49,0 53,0 60,3

11 1670 | 2160 | 2400 | 2840 51,5 67,7 74,5 88,3 44,1 56,4 61,3 70,6

12 1800 | 2360 | 2600 | 3090 56,0 73,6 81,1 96,1 49,0 63,3 69,1 80,3

IpaMevanue IIpH paGoTe ¢ KAHHOBHM SaXBarOM JONYCTEHMAs DacTACHBalOIasi Harpyska Moxer CHTb HuiKe NpABeneHHOR.




JONYCTUMBIA M3HOC CTAJIbHBIX BYPHIIbBHBIX TPYE II H Il

KJIACCOB
Ta6muuna 5.14
11 gaace Il knaca
Huamerp TonmuHa

vpyou GTEeHKH IMnamerp, TonuuHa Haamerp, Toamuna
He MeHee CTEHKH, He MeHee CTEHKH,
He MeHee He MeHee

73 7 70,2 5,6 68,1 4,55

9 69,4 7,2 66,7 5,86

89 7 86,2 5,6 84,1 4,55

9 85,4 7,2 82,7 5,85

114 8 111,1 6,4 108,7 5,20

9 110,7 7,2 108,0 5,85

10 110,3 8,0 107,3 6,50

127 9,2 123,4 7,4 120,8 6,10

12,7 122,6 10,5 119,6 9,00

140 9 135,9 7,2 133,4 5,85

10 135,7 8,0 132,7 6,50

11 135,3 8,8 131,9 7,11

12 134,9 9,6 131,2 7,75

HOpumevanue. PasMepsl B MM.

NPEJAEJBHBIE BECA,
NnPH NOABECKE TPYB 1 KJACCA PA3JIMYUHBIX IPYHH
NMPOYHOCTH B KJIMHOBOM 3AXBATE

Ta6auya 5.15

kH, BYPHJIBHLIX KOJIOHH

Jdnnna kaana 300 MM Hauna xauHa 400 uM
HRuamerp Tonmura
TPpYO6HI, MM GTEeHKH, MM
A K E a a K E a
89 7 590 | 770 | 850 | — 610 | 800| 880 | —
9 740 | 970 | 1070 | — 770 | 1010 | 1110 | —
114 8 830 | 1090 | 1200 | 1420 | 870 | 1140 | 1260 | 1480
9 930 | 1220 | 1340 § 1590 | 970 { 1280 | 1400 | 1660
10 1020 | 1340 | 1480 | 1750 | 1070 | 1410 | 1550 | 1830
10,9 1100 — }J 1590 | ~ | 1150} — | 1660 ~
127 9,2 1020 | — 1480 | 1740 | 1070 | — | 1550 | 1830
12,7 1370 | - 1980 | 2310 | 1430 { — | 2050 | 2400
140 9 1110 | 1460 | 1600 | 1890 | 1170 | 1540 | 1690 | 2000
10 1220 | 1610 | 1770 ; 2090 | 1290 | 1700 | 1870 | 2210
11 1340 | 1760 | 1930 | 2290 | 1410 | 1860 | 2040 | 2410
12 1460 | 1910 [ 2100 | 2490 | 1530 | 2010 | 2210 | 2610




PACTATHUBANIHE HATPY3KH,

kH, J0 MNPEAEJA TEKYYECTH

MATEPHAJIA CTAJLHBIX BYPHJBHBIX TPYE II H 111 KJIACCOB
Ta6auua 5.16

11 knace IIT raace
I uamerp Tonmuna
cpyGnl, MM CTEHKH, MM
I K E J pit K E JI
73 7 420 ) 560 | 620 — 340 | 440 490 | —
9 520 | 6801 760 | — 420 | 560 | 610 | —
89 7 510 [ 680} 760 | — 380 | 490 | 540 | —
9 660 [ 880 970 | — 530 | 690 | 760 | —
114 8 800 | 1050 | 1160 | 1370 | 630 810 [ 900 | 1070
9 890 | 1170 | 1280 | 1520 | 700 | 910 | 1010 | 1190
10 970 { 1270 ] 1390 | 1650 | 760 | 1000 | 1100 | 1300
10,9 1040 | — | 1460 — 820 — [ 1190 | —
127 9,2 970 | — 1390 | 1650 | 760 | — 1100 | 1300
12,7 1270 | — 1790 | 2120 | 1010 [ — | 1450 { 1710
140 9 1090 | 1430 | 1570 | 1860 [ 880 | 1160 { 1270 | 1500
10 1200 | 1570 | 1730 | 2060 [ 970 | 1270 | 1400 | 1650
11 1320 | 1730 | 1910 | 2260 | 1060 | 1380 | 1520 | 1800
12 1440 | 1880 | 2070 | 2450 | 1150 | 1480 | 1640 | 1950
3APYBEXHBIE BYPUJILHBIE TPYBbI !
CTAHIAPTHI 5A, 5AX, AHHM H OHPM <«NKK», «SM», «TSK»
Ta6nuna 5.17
Tpy6a 3aMok
Huamerp, MM I;/ia];c:
Aua- | Tormgrua| Tun Mapxa Tun 'ﬁg&yi:g: yueToM
METD, | CTEHKH, | BEI- cranu pesbbu BHYT- MeHr, | 33MKa, KF
MM MM CagKu Hapy®- | pen- KH.m
HeI} Hu it
60,3 7,11 | H E NC 26 86 44* 9,2 10,4
X, G | NC26 89* | 44* 9,2 10,5
73,0 9,19 H E NC 31 105 54* 16,0 16,1
X, G NC 31 105 51* 17,9 16,2
S NC 31 111%* 41* 23,0 16,7
88,9 6,456 H E NC 38 121 68* 24,5 15,5
9,35 H E NC 38 121* 68* 24,5 20,6
X NC 38 127* 65%* 27,5 21,3
G, S NC 38 127* 62* 30,0 21,4
S NC 40 136 62 40,7 22,2
B E NC 31 105 54 18,0 20,1
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Nponomxenne rabn. 5.17

Tpyba 3am oK
HuaMerp, MM Irh:c:
Hua- | Tonmunal Tan Mapka Tun |—— ﬁ&%yir: yueroM
Merp, | creHkH, | BB crana pespbu BHYT- | MeHr, | 32MK3, KP
MM MM canKH HapyXR- | pap. xH-M
BH i Hult
88,9 [ 11,40 [ H E NC 38 127* 65* | 27,6 24,4
X NC 38 127* 62* | 30,0 24,6
G NC 38 127* 54* | 35,8 24,7
S NC 38 127 62 30,0 24,6
S NC 40 140 57 45,4 26,1
1016 665 | B E NC 40 133 71 31,9 18,3
H E NC 46 146 83 46,2 19,6
838 | B E NC 40 133* 71 31,9 22,5
X NC 40 133 68* | 34,4 22,6
G NC 40 140* 62* | 40,7 23,3
S NC 40 140 51 60,1 23,4
8,38 E,X,G | NC 46 152 83 45,6 23,8
S NC 46 152 76 63,1 23,9
9,66 | B E NC 40 133 68 34,4 25,3
X NC 40 137 62 40,7 25,9
G H 90 140 71 48,0 25,8
1143 | 688 | H E NC 50 162 95 46,2 22,9
8,56 | B E, X, G| NC46 159 76* 53,7 27,5
S NC 46 159 70 60,9 27,6
E, X, G| 4/,FH | 152 76 47,2 27,1
S 41/, FH | 159 63 60,9 27,7
E, X, G| NC50 162 95* | 5L,0 26,9
S NC 50 162 89* [ 60,6 27,3
BH |E, X, G | 4/, FH 152* 76 47,2 27,3
10,92 | H E NC 50 162 92 55,9 33,5
X, G | NC50 162 89 60,6 34,4
S NC 50 168* 73* 82,7 35,0
BH E NC 46 159 76 53,7 33,0
X NC 46 159 70 60,9 33,2
G NC 46 159 63 67,2 33,4
S NC 46 159 57 67,6 33,5
E 41/, FH 152* 76 47,2 32,3
X, G | 4/,FH 152* 63* | 60,0 33,5
1270 | 919 | BH | E, X, G| 5%, FH | 178 95% 76,5 33,5
S 51/, FH | 184 89 96,0 34,6
E NC 50 162 95* 51,0 31,2
X NC 50 162 |- 89* [ 60,6 31,4
G NC 50 165* 83* | 69,7 32,0
S NC 50 168* 70* 88,0 32,9
12,70 | BH E NC 50 162 89* | 60,9 40,2
X NC 50 165 76 77,3 42,1
G NC 50 168 70 80,0 43,8
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Ipononxkenne Taén. 5.17

Tpy6a 3amok

n Il\l\acca

HaMeTp, MM M C
Ana- | Tonmuna) THn Mapka Tan %«i&yﬂlg: g:%?;‘
MeTp, | CTEHKH, | BH- cTadH pesbbul BHYT- MeHT, e

MM MM cankH mapysc- | pey- kH-M
HBIH HHI

127,60 | 12,70 BH E, X 5/, FH 178 89 84,3 42,4
G 184 85 98,3 43,1

S 184 83 105,3 43,5

139,7 9,17 BH E 5!/, FH 178 102 76,3 35,6
X 5Y/, FH 178* 95% 84,0 36,1

G 51/, FH 184 89 98,0 37,2

S 51/, FH 190 76 117,2 38,5

10,54 BH E 51/, FH 178 102 76,3 40,0

X 51/, FH 184 89 84,3 41,5

G 51/, FH 184 89 98,0 41,5

S 51/, FH 190 76 117,2 42,8

Tipumewagna . Tun smcagku! B = Bryrps, H — Hapyxy, BH ~— BHYTDE H Hapyxy.
2. 3eeaioukoll 0G03HAUCHH 3aMKH, KOTOPHIE ANOHCKHE GHUPMHE H3rOTOBASIOT C Pa3MepaMH, OT-
JHYAWHMECH OF YKa3aHHHX (no craugapraM AHH) Ge3 u3MeHEeHHS NPOUYHOCTHHIX XapaKTepH-
CTHX TPYO.

CHEI{HAJIBHBIE BYPHJILHBIE TPYEBI

KATAJIOTH ©UPM «OMCKO», «I[IETKO», «CBK HMHTEPHEMHIIH/I,
«CMHUT HHTEPHEHMIIHJI»

§o00
Puc, 5.9. Bypuabuas 1py-
6a cneuHansHas A \[
Ta6aunoa 5.18
HmaMerp vpy6u, MM o Huamerp, MM ﬁ::y;:’g' Monycra-
g ra%‘:‘: Pesn6 TACUBAO | MBI Mo-
gE P?{'r » €302 | ynag ya- | mMenr,
EapyxHsfl anif];%eﬂ- E§§ ngg;e;x- saMka rngﬁa, KH M
88,9 52,4 18,2 100,0 |120,6} 370 NC-38 1570 13,8
101,6 65,1 18,2 112,7 [133,3} 410 NC-40 1850 19,6
114,3 69,9 22,2 125,4 | 158,7] 580 NC-46 2490 30,0
127,0 76,2 25,4 138,1 165,1} 710 NC-50 3650 41,0

[IpeMevanre. ®upMa «CBK Harepnefmuns Haroraniusaer TpyYSH ¢ 18° sanjeunkams
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S NMPOYHOCTHASL XAPAKTEPHCTHKA HOBBIX 3APYBE)XHBIX BYPHJIBHBIX TPYB
CTAHIOAPT AHU RP 7G
Ta6nnua 5.19

BayrpeHHee xanue-
Iaamer T — :f?;gg:ﬁf‘;‘;fy;gﬁﬁyﬁf DonycyrMuf RKpyTAMHER MoMeHT, Hue ppu JonycKae- CMuHaomee
P o vepnaaa tpy6, xH KH-M MEIX pAcTArABAI- papnenne, MIla
wpzuu, c're::‘m, * WHX Harpyskax, MIla
E| x| o] s E X G s |l x|a|s || x]ac]|s
60,3 7,11 615 780 | 860§ — 8,5 10,7* | J1,9*% — 106 | 135 149 [ — 107 | 136 [150 | —

73,0 9,19 955 | 1210 | 1335 |{ 1750 | 15,6 19,8* 21,9* 28,2* |114 | 144 [I60 | 205 {114 | 144 |]159 | 205

88,9 6,45 865 | — — — 19,2 — — — 65| — | —| — |69 — | —]| —
9,35 1210 | 1530 | 1690 | 2175 | 25,1% 31,9* 35,2*% 45,3* | 95| 120 |133 | 171 | 97 | 123 {136 | 175
11,40 1435 | 1820 | 2010 | 2585 | 28,6* 36,2* 40,0* 51,4% {116 | 147 {162 | 209 [116 | 146 (162 | 208

101,6 6,65 1025 | — — — 26,4 — — — 89 — ! —| — |88 — |—
8,38 1270 | 1610 | 1775 | 2285 | 31,6 40,0* 44,2* 56,8* [ 7561 95 (104 | 134 | 78 | 99 |110 | 139
9,65 1440 | 1825 | 2020 | — 35,0* 44,3* 49,0* — 8 | 109 |120 ; — | 89| 113 |124 | —

114,3 6,88 1200 | — — — 35,1 — — — M}l — | —| — |50 — | —| —
8,56 1470 | 1860 | 2060 | 2645 | 41,8 52,9 58,5* 75,2* | 68| 86|95 122172 8395|116
10,92 1835 | 2325 | 2570 | 3300 | 50,0* 63,4* 70,0* 90,0% |86 | 110 {121 | 156 | 89 | 113 [125 | 161

127,0 9,19 1760 | 2230 | 2465 | 3165 | 55,8* 70,7* 78,1* 100,56 [65 | 83 192|118 | 69| 83|90 108
12,70 2360 | 2085 | 3300 | 4245 | 70,9% | 89,7* 99,2* 127,5% | 90 | 115 (127 | 163 | 93 | 118 {130 | 167

139,7 9,17 1945 | 2465 | 2720 | 3500 | 68,7 87,1* 96,2 123,8% [ 69| 75 (831107 {58 | 69|74 88
10,54 2210 | 2800 | 3095 | 3980 | 76,7 97,2* | 107,4* 138,0# (68| 86 (97 [ 118 72| 89|96 118

TMpuMeuanns. I. Ias tpyS, o6o3navtenHEX 3Be3f0UKON, MPOYHOCTL 8aMKA B SABHCHMOCTH OF THMa COSAHHEHHS MOKEr GHTL HHKE IPOTHOCTHE
vpy6m (cM. vaGa. 5.17). 2 JHonycTuMeHA MoMeHr paccwsran Bs ycnosus It = 0,577 [0, | 3. B rabiaune npuseaena xapakrepucTHKa Tpy0, BANYGs

KaeMHX no craggapraMm AHHW wam coﬁcrgeﬂﬂug dupmamu «Hunnon Kokan Kopnopehmus, «CyMuromo Merans, «lLlykamoro Cexue.
e
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NMPOYHOCTHAST XAPAKTEPHCTHKA HOBBLIX BYPHWJIbHBIX TPYB
AN CEPOBOJOPONOCOREP)KAINUX CKBAKHH

Ta6anna 5.20

Honycrumas JonycTuMuli JonycTuMoe
s c
E‘_ . Elz;i?; ;:(Bazi k)ll;u P:; 8 M ol;l%i:;'? ull(h}-ii M x a};?z}g&? 3\2?’1 a | Aa B’:‘l:- :3 lé: MN? le—l a
e g= wn 0 o 2 ) n n n
s | 5| 5| E0 B S| 5B | 3
101,6 8,38 1265 | 1610 | 32,2 40,8 74,6 | 94,7 | 78,3 99,1
114,3 8,56 1470 | 1865 | 42,6 54,0 67,8 85,8 71,6 87,7
10,92 1835 | 2325 | 51,0 64,6 86,5 | 109,4 89,3 [ 112,8
127,0 | 9,19 1765 | 2225 | 56,9 72,1 65,5 83,0 69,0 82,8
12,70 | 2355 } 2990 | 72,2 | 91,5 | 90,4 |114,8 | 93,1 |117,7
Ipumeqganne. XapakTePHCTHKH 1o ZaHHHM dupmm «CyMurtoMo Merans.
AJIIOMUHUEBBIE BYPUJIBHBIE TPYBbI (ABT)
T'OCT 23786—79, TY 41-01-363—79, TV 1-2-451—83.
¢y ]I Py Ly
i L.
x s
=) ks ]
s
Puc, 5.10, Amomunnesas Gypunbras Tpy6a
Ta6auna 5.21
Imamerp Bricanka Ocesoft M 1
wpyos:” | Tomuena | aporens. | movert | MICCE |
H dumin Is 1 pa eMé saMka, Kp
Tpy6sl, nocrasnsemue 6e3 pesnCH
54 7,5 39 28 150 | 150 — 33 4,3
64 8 48 38 200 | 200 - 56 6,3
73 9 55 41 200 | 200 —_ 94 5,7
90 9 72 58 200 | 200 - 190 7,1
103 9 85 73 250 | 250 - 296 9,2
108 9 90 58 | 1000 | 250 — 345 11,2
Tpy6ul, mocraBaseMue C HHONENBHRIM COeJHHEHHeM

54 9'36'22'—'—[—'34 44




IIpoponxkenue tabn. 5.21

Ouamerp Bricanka Ocesott 1
TpyOut E::H!ﬁgﬂg d n%g:r::g B%gg;z;. Aﬁm}:ﬁraerouu
H dmin L Is pa CM* 8aMka, KP

Tpy6st, nocraBiseMbie ¢ 8aMKaMH

114 10 94 84 | 1300 ] 250 — 446 11,2

129 9 111 99 | 1300 | 250 —_ 614 12,2

11 107 95 | 1300 | 250 — 716 14,0

147 9 129 | 117 | 1300 [ 250 _— 932 14,4

11 125 | 113 | 1300 | 250 — 1093 16,5

13 121 107 | 1300 | 250 — 1239 18,6

15 117 | 103 | 1300 | 250 — 1368 20,6

17 113 99 | 1300 | 250 — 1487 22,6

Tpy6H ¢ MPOTEKTOPHHIM YTOJINEHHEM H HABHHUEHHHEIMH 8aMKaWH

129 11 107 95 | 1300 | 250 150 716 14,4

147 11 125 | 113 | 1300 | 250 172 1093 17,0

170 11 148 | 136 | 1300 { 250 197 1744 20,0

13 144 | 136 | 1300 | 250 197 1985 23,5

IpuMesannsa. 1. Pasvepm B MM. 2. HoMHHanbHas jyraHa TpyG ZHaMeTpoM 54 MM —w

4,5 M; 64 MM — 5,3 M; 73—108 MM — 9 M; 114 MM H Gonee — 12 M. 3, [lpenen TekydecTy Ma-

repuaJsa TPy6 HOpMaJbHON npoudocTy u3 cnaasa JI16T guaMerpoM Zo 114 MM BRIIOUHTEIBHO —

255 MIla, fuamerpoM cBuue 114 MM — 274 MITa, Tpy6 NOBHINEHHOH MPOYHOCTH NIOGOra Lua«

z&eapa — 4294 MIla; us cnanasos 1953.T1 u AK4-1.T1 puamerpoM 129—147 MM COOTBeTCTB €HHO
80 u 274 MIla.

<

JONMYCTUMBIA H3HOC ABT /10 PA3MEPOB, MM
PO 39-2-162—79
Ta6auua 5.22

I &aace II xaace III kxaca
Raaucerp Toamuna
Tpyou crelKH Hapyx- Hapymx- Hapyx-
W | Tommas | MO | Tomuens | TR | Tommma

AHaMeTp LHAaMeTD HHAMETD
54 7,5 53,0 6,7 51,5 5,5 50,0 4,5
64 8 63,0 7,1 61,5 5,5 60,0 4,5
73 9 72,0 8,1 70,5 6,5 68,0 4,5
90 9 89,0 8,1 87,6 6,5 85,0 4,5
103 9 102,0 8,1 100,0 6,5 97,0 4,5
108 9 106,9 8,1 105,0 6,5 104,0 4,5
114 10 112,5 9,0 111,0 7,0 108,0 5,0
129 9 127,5 8,0 126,0 6,5 123,0 5,0
11 127,5 10,0 126,0 8,0 123,0 6,0

64



fponomxenue rtabn. 5.22

1 raace II xaace II1 raace
Jlxarge'rp Tonmuanra
TPYyOR CTeHKH H . H ) H .
wn | TR | | TR Ve | Tore
AHaMeTp nHaMeTp IuaMerp
147 9 145,5 8,0 144,0 6,0 141,0 5,0
11 145,5 10,0 144,0 8,0 141,0 6,0
13 145,5 12,0 144,0 10,0 141,0 8,0
15 145,5 14,0 144,0 11,0 141,0 9,0
17 145,5 16,0 144,0 13,0 141,0 10,0
170 11 168,5 10,0 167,0 8,0 163,0 6,0
13 168,5 12,0 167,0 10,0 163,0 8,0

HATPY3KH, NPH KOTOPBIX HACTYNAET NPEJEN TEKYYECTH ABT
I KJACCA € YYETOM JONYCTUMOro H3HOCA K3 CIJIABA
A16T

7, kH
1500
l 727 //-—-—-—-
/1b /—__
/ g prax!] ==
pad tl 000
©

500

MxH/m 40 30

Puc. 5.11. Tpadux cooTHOmEHHST HOMYCTHMEIX PACTSTHBAIOMIMX HATPY30K H MOMeH-
TOB Bpamienda aas ABT

3 3akas 862 65



Tab6auna 5.23

IraMerp ToamuHA Pacrarupan- | Bpamaromuf HapyxHoe BryTpeHnee

asg Harpya- HT, ; s

TPYOH, MM evenk:, MM | ra, xl?lys M;”i‘_ﬁ; Ea%ﬁ‘iﬂe Aax;jillglﬂane
54 7,6 274 2,4 60,3 63,8
64 8 350 3,7 52,5 57,4
73 9 460 5,6 61,5 56,4
90 9 580 8,9 39,2 46,1
103 9 675 12,2 32,4 39,7
108 9 715 13,5 29,9 37,8
114 10 830 16,5 32,4 39,7
129 9 930 21,7 23,0 34,3
11 1115 25,3 33,3 41,7
147 9 1070 29,0 17,7 29,9
11 1290 34,0 29,4 36,8
13 1500 38,5 35,3 43,6
15 1700 42,6 43,2 50,0
17 1900 46,3 51,0 56,9
170 11 1500 46,9 19,6 31,9
13 1750 53,4 27,5 37,3

APUBEJAEHHAS HJIOTHOCTb ABT C YYETOM MACCHI 3AMKA

Ta6nuna 5.24

HJuamerp Tonmrra ITaorHOCTS, Jramerp Tonmuna TIIOTHOCTD,

vpyG6L, MM GTEHKH, MM r/em? TPY6Rl, MM GTeHKH, MM r/cm?
54 7,5 3,24

’ ’ 147 9 3,21

9 8,40 11 3,15

64 8 3,79 13 3,11

73 9 3,12 15 3,07

90 9 3,04 17 3,04
103 9 3,09

108 9 3,05 170 11 3,16

114 10 3,12 13 3,06
129 9 3,17
11 3,11

5.4. PACYHET KOJIOHHbI BYPHJIbHBIX TPYb

HA TPOYHOCTH

Kosorny OypH/IbHEIX TPYO PaCCUHTHIBAIOT M3 VCJOBHS IPHJIOXKeE-
HHSl pacTsITHBAIONMX Harpy3oK H Bpainaooiero MoMeHra (mpouecc
OypeHHs) U PACTATHBAIOIMNX HAarPY30K € YYETOM CHJI CONDOTHBJEHHUH,
BO3HHKAIONMX INpH mnoimeme (momgbem JHoJora). B .o6oMm cedeHHH
OypHJIBHOH KOJOHHBI JOJI2KHO COBJIONATHCA YCJOBHE
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&, , Mia Pre. 5.12. 3asucaMocts mpemena Texy-
sop gect ABT or Temneparypm B ckBa-
xuHe gepe3 500 u paGorm

450
Prc. 5.13. 3Baemcmmocts Epyrsmero
MOMEHTAa Ha pOTOPe OT JaBjeHHs B
IHIIM-500 (8 mydre 2IIITM-500 Myp
B 1,8—1,85 pasa 6oabme TIPUBEJIeHHOTO)

400
350

300 2, Ml

0,6}

0,5

250

200
0,4

’

150

0,3
00

J U,Z

i !
50 1077 150 7,°C

Vol + AT L oyn,

TZ€ Op, ¥ — HaNpAXKeHHd B Te/e TPYyOH paccMaTPHBAEMOTO CEYeHHS,
BOSHHKAIOMHE NOJ NEHCTBHEM COOTBETCTBEHHO PACTSATHBAIOMHX Ha-
rpy3oK H Bpamaromero MomeHTa, MIla; A — Kospduuuest aHu30-
TPONHH MatepHada TpyO (uasi crasm A = 4, Q18 adOMHHHEBBIX
cnnagoB A = 4,77); 0, — Npefes TeKydecTH MaTephaJja Tpyd B pac-
cmarpusaeMoM ceuenud, MIla (B cayuae npumenenmns ABT B 3ome
¢ temnepatypoii Gosee 140 °C mpejen TekywectH Gepercsi H3 rpa-
¢uka — puc. 5.12); n — KoshdHIHEHT 3anaca TPOTHOCTH (npu Gype-
HHH BEPTHKaJbHBIX CKBaXXHH POTODHBIM crocofoMm s == 1,4, 3aboil-
HBHIMH JIBHraTelsMH £ = 1,3; upn GypeHHH HAKJOHHBIX CKBaXHH,
€C/IH TpajHeHT Hafopa HJM chnafa KPHBH3HH Gotee 4° Ha 100 M,
n = 1,45 u n = 1,35 COOTBETCTBEHHO; NPH GYPEHHH B OCJOKHEHHHIX
YC/A0BAAX KO3(QUUHMEHTH 3aNaca NPOYHOCTH HEOOXONHMO YBEJHUHTH
Ha (,05).

llpounocTame xapaktepucruku, MITa, maTepnasos TpY6

Marepman Tpy6 . . .. . .. .. AK-4 1953 JII6T 1 K E J
Op - v v v v ... ... . ... 364 B29 430 650 700 750 800
Or v v v e e e e 274 480 300 380 500 550 650

KonoHHY paccunTHIBAIOT MeTOnOM cHn3y Beepx. Ucxons H3 kom-
KPeTHBIX JaHHEIX (HHTEPBaj, IUAMETP H CIOCOG O6ypeHHs) O HMe-
IOMMMCA MeTOJMKaM BHIOHpalOT THN 3a60HHOro ABHTraTess, Jaamerp
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u amuny YBT, thnopasmep 6ypuJbHHX Tpy6. [IpH6am:xenHo ompe-
JeasiioT HeoOXofMMoe JaBJjeHHe Ha BhIKHJE OyPOBOro Hacoca B HpoO-
necce 6YpeHHA Peyp-

1. IIpoyecc Oypenus. MaKcumajipHHE HATPY3KH HA KOJOHHY
6ypunbHEIX TpyO B npouecce 6ypeHHs BO3HHKAIOT B MOMEHT pe3KoH
3aKJHHKH JIO60r0 37eMeHTa KOMIOHOBKH B NPH3aGoHHOH 30HE, T. e.
KOTJIa €lle He YCIeNH oCTaHOBHTh poTop. JinHa I ceKumun 6ypHIIbHBIX
Tpy6 Hajg YDBT B nepBoM npuO/aHXeHHH HE HOJKHA NPEBHIIATH

0.2 M2D2
10F; -n;’—-—A —16"?—+0,10—10 ApFy—
— (mT -+ Mygr) (- 0, 128pm) cos o,

¥
ar (1 ———f) cos oL,

rie F; — njomans ceuenns tena Tpyou I cexmuu, em®; M, — MoMenr,
pasBHBaeMBIH POTOPOM IIPH 4acTOTe BpalleHH#A, ofycaosaennoii I'TH
JJIsl JaHHOro HHTepBaja OypeHHs, H NIPHHATOM JAaBJeHHH B Mydre
npusoja poropa, H-m (M, Br6upalor no Homorpamme — pHc. 5.13,
MPH YHCTO TYPOHUHHOM cnocofe GypeHHS OH YHUCJIEHHO PaBEH TOPMO3-
HOMY MOMeHTY 3aG0HHOTO JABUTraTess, HO B JIOOOM ClydYae He AOJNKEH
NpeBHINATh JONYCTHMOI'O MOMEHTa CBHHYHBAHHA 3aMKOBOIO COEMIH-
HeHHs! BLIGPAHHOro THHOpasMepa GYpHJbBHEIX TPYC); D — HapyXKuBIH
quameTp Tpy6u I cekmum, cM; [ — 0ceBOH MOMEHT HHEPUHH TeJsa
Tpy6nt 1 cekumu, cm?; G -— Harpyska Ha J0JOTO, OOYCJOBJEeHHAas
I'TH, H; Ap — norepu paaBiaenusi B joJore, 3afofHOM JBHTATEJNE,
¥DBT u paccunthBaemoit | ceknuu 6ypHJBHHIX TpY6 IpH 06yCa0BJIEH-
HoM I'TH pacxoge nmpommiBouHo#H xupkoctu, MIla; F, — nromans
BHYTpEeHHEro KanaJja Tpy6ul I ceknuu, cm?; m,, mygr — Macca 3aGoi-
Horo jsuratens u ¥YDBT, Kr; py, P, — IJIOTHOCTE IIPOMLIBOYHOH
KHIKOCTH M MarepHasia TpyO, r/cm® (mis cTasbHHEX TPYG pp =
= 7,8 r/cm®, 115 amOMAEHEBHX p, = 2,6 r/cM®); o — cpenunit yroa
HaKJOHA CTBOJIAa CKBaxKHHE OT 3a60s Jo BepxHero KoHma ¥YDT,
rpajyc (npu yrJye HakJoHa xo 15° MoxHO npuHHMaTh o; = 0); a; —
CpenHHH yroJ HaKJOHa cTBoJia cKBaxuuel or ¥bBT 1o paccmarpuba-
€MOoro ceueHHsd, rpanyc (Ipu yrie HakJoHA 10 15° MOXKHO NIPHHHMATH
a; = 0); g — macca 1 M 6ypuabHbIX TpYO I cekumu, Kr/m.

YKasauHas ¢opmyJia Opeinosaraer, YTO MOMEHT, Pa3BHBAEMEIH
POTOPOM, NOJHOCTBIO Nepenaercs Ha 3a6oi. PaKTHueCKH, B IMTYGOKHX
H HaKJIOHHBIX CKBaXKHHAX Ha 3ab0il nepejaercsi MOMEHT

Msaﬁ = Mp - Mx. X

h<

rie M, y — MOMEHT, 3aTpayHBaeMHIi Ha XOJIOCTOe BpallleHHe Ko-
JIOHHB! OYpHJIBLHHIX TPYO.

3aBrncuamocts M, , oT riyGHEHBI, NPOCTPAHCTBEHHON TPaeKTOPHH,
KOHGHTYDAUMH CEYeHHs CTBOJA CKBaXKHHB,, CBOHCTB NPOMBIBOYHOH
JKHAKOCTH H APYTrHX ¢$aKTOpOB MOKeT GhITb HenpsiMoJuHeHHo#. [lpu
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noapbope 6ypHABHBIX TPY6 6e3 ydera NOTEpPH MOIMHOCTH Ha XO0JIOCTOE
spamenue (My ; = 0) koadduuHeHT 3amaca NpouyHOCcTH Oyner He-
CKOJIbKO BHILIE€ PACYETHOH BEeJHYHHEL.

Bropyio ceKUMI0O DAacCUHTHIBAIOT AHAJOTHYHO 10 NPHBEAEHHO
BHIIIE (DOPMYJiE€ TOJBKO C YMEHBIIEHHEM YHCJAHTENS Ha BEeJHYHHY,
paBHYI0 Macce TpyO I CeKIEH ¢ y4eToM [OTepH Beca B IPOMBIBOYHOM
JKHJKOCTH H yria HakjaoHa. Beawunnw, otHocsmueca K | cexmuu,
3aMEHSIOT BEeJHUYMHaMH, oTHocsimuMHcA Ko II cekmuu. Pacuer npo-
BOJAT N0 T€X IOp, NOKAa CyMMa LJHH CeKIHH He NPEBHCUT IIyGHHH
ckBaxkuHH. [locne BEHOOpa KOMIOHOBKH YTOUHSIO? OfINHe NOTEDH
JABJIEHHS B CHCTEME IDH IIPOMBHIBKE ppag.

I1. fHodvem uncmpymenma. Ilpua moxseme HHCTpyMeHTa Ges Bpa-
INeHHs] TAHTEHIHAaJbHEC HANPAXKEHHS OTCYTCTBYIOT, LIO3TOMY pacyer
TpyG B JIIOOOM {-M CeYeHHH MOXKHO IIPOBOZHTH N0 (GopMmyJie

Pc'rp 1 << [Pc'rp] in,

rie Pogpi, [Porpli — daKTHYecKHe W JONyCTHMbIE PACTSFHBAIOLIHE
Harpyskd Ha GypusbHBE TPYOH B i-M ceyenuu, H.

PacrsiruBaroomasi Harpyska B BepXHEM CeYCHHH MepBOH CEKLHH
onpejensieTcss B MOMEHT IofbeMa Befymlefi TPyObl ¢ pabOTaromlHMH
Hacocaml 1o dopmyJie

Porp 1 = LIS[10(my + mypr) (1 — 0,128p,) cos a; + Qeos 1 + AQ] -
+ 10 Ap;F,,

rae Qcopr — CHJIA, ValpaBJeHHas BJROJb OCH OypHJILHOA KOJIOHHE
oT co6crBeHHoro Beca TpyO I cekmmu, H,

Qeos 1 = g1l110 ( — %:—-) cos a;,

1,156 — KoadxpHIMeHT, YYHTHIBAIOIHE CHJIK CONPOTHBJEHHS JBHIKE-
HHIO BBEPX paccMaTpHBaeMOH CeKIHH OYPHJIBHEIX TpYy6 (YYUTHIBaeT
KOH(pHIYDPALHIO CeYeHHS CTBOJA, CHJEI HHEPIHH, CBOHCTBA NPOMBIBOY-
HoH XHUIKOCTH); AQ — JONOJHHTENBHAA CHJA COMPOTHBJIEHHS, YUH-
THIBAIOIHASA CUJBLl TpeHHA, H; Apr — morepu ZaBieHHs NPOMBIBOYHOH
JKHJIKOCTH NpH TeueHHH B | ceKimH, pacrnosoxkeHHbIX HHXe YDT,
3aGofHOM JBHraTes e H J0J0Te, 4 TAaKXe B 3aTPyGHOM NpPOCTPAHCTBE
ot 3a6os jo ycrbs, MIla; gy, /1 — coorBeTcTBeHHO Macca | M u J/iHHA
I cexkumu 6ypHABHEIX TPYG, ONpefeNeHHAasS BHIILE.

Ecam Ha paccMaTpHBaeMOM HHTEepBaJse ecTh HAKJOHHHIH ydYacToK
(e > 15°) Ham yuactok nabopa (cnaja) XpHBH3HEL, TO ONpeAesioT
JOTOMHATENLHYIO CHJIY CONPOTHBJEHHSA IO CJAEAVIOIIAM QopMyaam:

JJIf HAaKJOHHOTO Yy4acTKa

AQy = 10galgp (1 — -%’:L) sin oug;
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IJ1s KDHBOJIHHEHHOro YyuwacTKa — Habop HJH cnaj KPHBH3HEHI,
nepBHM cJiaraeMuM B dopMyJe Anekcarnzaposa [1] MoxHo npeHe6peun
BCJENCTBHE HE3HAUHTEJbHOH BEeJHUYHHEL,

AQx = 10Quuxtx (1 + 0,5upx + 0,167p%05),

rae gz — Macca | M OypHJABHEHIX TPpyO Ha yuactke ly, Kr/m; [y —
JIMHA HaKJOHHOTO Yy4acTKa B paccMaTpHBAeMOM HHTepBaJje, M;
p — KoahPHIHEHT TpeHHs cTald Mo TMopoje (NpHHEMAETCS 110
raba. 5.26); oy — yrosq HakKJoHa ydacrka, rpanyc; Qp,,. — Macca
BCEX pacloJIOXKeHHHX HHXKe Tpy6 u 3aGofiHOro jaBHrarend, Krj Py —
cyMMapHEIfl yroJ 0XBaTa Ha KPUBOJMHEHHOM ydacTKe (IPOCTPaHCTBEH-
HhIf YroJl HCKDHBJIEHHS CTBOJIA CKBaXKHHBI), pajiHaH

Py, = 57,37 arccos (cos o COs &y + sinn o sin ay cos Af),

0y, Oy — HaYaJbHHA W KOHEUHHIH YIVIBl MCKDHBJIEHHH TPaeKTODHH
CTBOJIA CKBaXHHBl B 3€HHTHOH IJIOCKOCTH Ha paccCMaTPHBAEMOM
KPHBOJIMHEHHOM ydYacTKe, rpanyc; A0 — usMeHeH#He a3sHMYTaJbHOrO
yrJjia HCKDHBJICHHS Ha KPHBOJHHEHHOM ydacTKe, rpajgyc.

[TpocTpancTBEHHE Yo MOXKHO ONpPEJeIHTh TaKxe no dopmyJliam
A. KonecnuxoBa mau A. Jly6uHCKOTO.

Tak Kak cKBaxKHHa HMeeT OTPAHHYEHHYIO POPMY CEUeHHsi, TO TIPH
JBHKeHHH TPpy6 BBepX OHH GYAYT BCerJa KacaThCsl CTEHOK CKBaXHHEL
HE33aBHCHMO OT TPAEKTOPHH CTBOJa No ofpasywomed (BHH3Y TpyGH,
BBePXY HJH c60Ky). Iloatomy B ¢dopMmyne AneKcaHipoBa Boe cJara-
eMble JOJXKHBI HMeTh 3HaK IJIIOC He3aBHCHMO OT XapaKTepa KPUBH3HHI
(nabop uJM cnag).

Ecnu npu pacuere oxaxercst, 9T0 [Popp l,/Perp: < 1, TO MeTOROM
NOC/IeN0BaTENbHOrO YMEHbINEHHS MJIHHBI [; JOCTHraloT paBeHCTBa
ypaBHEHHS,

Anranornudo onpepensiem AauHy Il cekumn, HOpHHSB NepBOHa-
9aNbHO 33 OCHOBY ee JJIHHY, ONpefeneHHyio B pasyene «[Ipouecc 6ype-
Hus». [IpH onpeneseHHH JONOJHHUTETHHBEIX CHJ COTNPOTHBJEGHHS B HH-
tepBase ceKuuy 11 senuumna 10Qg,,. (nns cekuum II) mosxna GHITb
yBennuera Ha AQy. Ananoruuso aas cexuuu 111 — na AQp 4+ AQq.

Pacuer BenyT Io Tex mop, NOKa CyMMa JJIMH CEKHUH He MPEBEHICHT
riyOHHY CKBaXKHHE. [locie pacuera KOMIOHOBKH Ha CTparuBaHHe
OypH/bHEIE TPYGH NPOBEPAIOT HA IUKJHYECKHe HATPY3KUH B HHTEp-

Basle Habopa (cnaja) KpHBH3HEL, T. €. IPOBOAAT pacyeT Ha BBIHOCJH-
BOCTb.

PACHET BYPHWJIbHBIX TPYH HA BbIHOCJIIUBOCTH

IIpu potopHOM U TYPGHHHO-POTOPHOM cNOCOGAX NPOBOJKH CKBa-
XKHHBl TPYOBI, Paclno/oKeHHbE B HHTEPBAJaX HHTEHCHBHOrO HCKDHB-
JIeHHS TPAEKTOPHH CTBOJIA, HeOGXOMMMO MPOBEPHTh HA YCTAJIOCTHYIO
NPOYHOCTb (BHIHOCTHBOCTH). KpoMe Toro, jgaxe B BepTHKAJIbHOM
Y4aCTKe CTBOJIA KOJIOHHA GYPHJABHKIX TPYO [IPU BPAILEHUH [OABEPKEHA
BO3JEHACTBHIO UHKJIHUECKHX HAarpysoK.

70



I. Hanpsixerus (8 MIla) B pacTanyTo# 9acTd KOJOHEH:
Ha BepPTHKAJbHOM UJH HAKJOHHOM Y4acTKe

0p = 0,01Pp/F, O =0, Op = 2,47—%?’—:

Ha yyacTKe HaGopa HJM enaja KPHBH3HHE
Op = O’OIPc'rp/F, Om = Og, G, = ED/2R,

Tle O, — HaNpsAXKeHAs PACTAMEHHS; Pg,p — HarpysKa pacTsKeHHS,
JeficTBylomas npH OypeHHH Ha paccMaTpHBaeMoe ceuenue, H (ompe-
Jesstercsl o dopMyaaM IpeAbAyInero paszena); F — naomans onac-
HOrG CeueHHs Teaa TpyOol, cM®; G, O, — NOCTOAHHOE H HepeMeHHoe
Hanpsixenue Hsruba; E — MOAy/Ab YNPYrocTH MaTepuana TpyGH
(zis CBT £ = 2,1.10° MIla, ans ABT E = 0,7-10° Mlla); [ —
cTpena mporuba Tpyowl, oM, f = 0,5 (Dexn — Dy); Deys, Dy — aua-
MeTPHl CKBaXHHH H 3aMKa; L — J/JIHHA [OJYBOJHK Bpaulamouiedcs

KOJIOHHEI,
L = 0,0955 " EIjqre.

I — oceBoft MOMEHT MHepIUH Tesa TpyGH, cm?, [ = 0,049 (D* — d%);
D, d — Hapy:RubIi H BHYTPeHHHH JHaMeTpnl TeJa TPYyOGHl, CM; § —
macca 1 cm OypuabHOH TPYyOH B pacCMaTpPHBAEMOM CEUEHHH, KI;
n — 4acToTa BpamleHHs poropa, 06/MHH; R — NpoCcTpaHCTBEHHBIA
pajuyc KPHUBH3HBI TPAEKTOPHH CTBOJA CKBaXKHHEI HA DacCMaTpHBa-
eMoM HHTepBaJte NIHHOH [ (B M), eM, R = 100//yy.

II. HanpaeHHsT B «HYJeBOM» CEUEHHH PacCUHTEIBAIOT NHO NpPH-
BeJeHHbIM BhIIIE GopmynaM npH yeaosus ¢, = 0. Tak Kak «uyaesoe»
CeyeHHE pacloJioXkeHo B 30He ¥YBT, To pacuer mpexacrasasier cofoH
nposepKy npouHoctH ¥ BT Ha nuKamueckne Harpyskd. OnacHbe
ceuenusi YDBT — nepsasi HHTKAa 3aMKOBOH pesbOH HHNIEAS H IIPO-
TOYKa MHOZ 3JeBaTop. B ¢opMyanl HpOCTaBAAIOT COOTBETCTBYIOLIHE
pasmMepsl D u F mpu f = 0.

[Ipn Hcoonb3oBaHHH OYPHJALHEX TPY6 COODHOH KOHCTPYKUHMH
¢ pe3nbolfl 3aKpyr/eHHOrO NpoQHUJA ONACHOE CCUCHHE PACIOJIONKEHO
B OCHOBHOH MJOCKOCTH Pe3bOHL.

Kosthdument 3amaca NpoIHOCTH

0.1 (05 — 0p) > 1,5,

s =355 c
BO0a — 0_-10m

rie O, — Mpejej IPOYHOCTH Marepmana TpyGul Ha paspeis, Mlla;
0_, — Opellel BHIHOCAMBOCTH MaTepHasa TPyGbl NPH CHMMETPHUHOM
nukJe usruba, Mlla.

Ecam xozhduimeHT 3amaca NpoYHOCTH OKaxercss MeHee 1,5, To
HeoOX0IUMO Yepes onpee eHHBH Ha NpaKTHKe NPOMEXYTOK BpEMEHH
3aMeHATh OypUJIbHBIE TPYGH, PACNOJOKEHHBIE B paccMaTpHBaeMOM
HHTepBaJe, Ha HOBhle. B NpoTHBHOM cayuae NMPoH30HJET YCTAJ0CTHbIH}
CIOM TPYOHI.
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AOPEXEJ] BBIHOC/IMBOCTH BYPHJIBHBIX TPYB, MIla

Ta6auua 5.25

Tane GYPHNABHEHX TPYH
Lnamerp TEB TEBK TEIIB ABT
TPYS, MM
A K E pil E A X 16T 1953
50 80 — —_ — — — — — —
60 - | =] - | = {1w00] — — —
73 75 65 — 140 150 — — 50 —
89 75 60 — — — — — _ —
114 70 60 80 140 120 100 90 45 —
127 — — — — 110 100 90 — —
140 70 60 80 — 110 100 G0 — —
147 — — — — —_ — — 40 40

KO3¢OHLIHEHTH! TPEHUSA CTAJIM N0 NOPOJAE (TPEHHE HOKOA)

Ta6auua 5.26

Tlopope

JKBarosvh Ha KOHYAKTe VDEHHS

HopMmanhuoe fasjaeHne
Ha KoHTaKTe, MIla

0,1

1,0

5,0

TCnuna

Apruaanr
Hapecruax
AnesposnT

IMecuannk

Cyxoe TpeHu®

Boga

TaHHHCTEA pacTBOp

To xe 4 YIIP, nedtsb
To xe 4 YIIIP, CMA,

Bona

I'nnHuCTHIRR pacTBOp

To xe -+ YIIP, nedbrs
To xe 4 YIIP, CMALL,

Bona

I'muuuCcTHE pacTBoOp

To xe ++ YIIP, nedrs
To xe -} ¥YIIIP, CMAJ,

Boza

[nruacTetfi pacrasop

To xe 4 YIIP, vedtsb
To xe - YIIP, CMAI,

Bona

I'nunucTHE pacTBOp

To xe -} YIIP, nedrsb
To xe 4 YIIP, CMA],

rpaput

rpadur

rpabur

rpagur

rpadut

Yo Y AP

ow Coww ool o

OO0 COoOL oo ODOOO

OO OO W ~Io— MDNGY W—go

Dbk oWl QoM Ol Ot

QIOO— MO—® NONW hwWihco wWoo~1h

OO0 OO OO0 OO0 OO0

N—00Ul NNEO OO, O‘)O’O'—‘E’}

o=t ©o—Wwr Dolvw o ool

~_WwWon

OO0 OO ocLoo COOO OO
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Mpononxenue taba. 5.26

HopmaanHoe jpaBieHue

Ha KoHTakTe, MIla

Ilopogna JXunkoces Ha KOHTaxTe TheHHSA

0,1 1,0 5,0

JonoMur Bona 0,27 0,36 0,41
TAMHHCTEIE pacTBOp 0,26 { 0,35 | 0,40

To xe - YIIP, nedprs 0,05 | 0,06 | 0,09

To xe - YUIP, CMA]JL, rpapur 0,02 0,03 0,04

[IpuMedanhe., B OnHTax NPHHATO CAEAYIOUIEE COOTHOIMEHHE KOCABAEHHEX XHMHYECKHX
pearedtaB (8 %): YILIP + sHedrs = 5 - 5, VIUIP 4 CMA/ - rpadpur = 5 4 1,5 + 1,5,

5.5. OCHACTKA BYPHJIbHOH KOJIOHHbI

3AMKH [ BYPUJIbHBIX TPYB

TOCT 5286—75, TOCT 7918—75, TY 26-02-989—84, TY 26-02-811—78,
TY 26-02-1026—86, TY 26-02-53—75, TV 26-02-72—76, TY 26-02-1001—85,
TY 41-01-208—76, TY 41-01-309—77

Tatauua 5.27

Huamerp
udp vpyd Peanfa saMkKa,
MM

B
Ifedp ¥ % «,i. P
eTaJIbLHEIX AMOMEHHeBH X sa;:lr;o- TpYyOHas | 2ux E“ =% §
SRR "5 o1
Hhk | ax [Ha]| =
3-42 TBB-42 — 3-42 T-42 57 1221355 b
3-50 TBB-50 ABT-54 3-50 T-50 65| 28 | 405] 7
3-63,5 TbB-63,5 —_ 3-63,5 | T-63,5 83 | 40 | 480| 13
3H-65 TBB-73 ~— 3-76 — 95 | 32 | 430] 16
3J1-90 TbB-73 ABT-73 3-76 — 90 | 41 ] 390) 11
3J1-116 TBEB-89 ADBT-103 3-102 — 116 | 72 | 425| 18
3IK-118 THBK-89 — 3-101 TT-82 {118 | 62 | 455| 22
3IIK-133 TBBK-102 — 3-108* | TT-94 |133 | 72 | 506 32
3J/1-140 ThB-114 ABT-114 3-121 — 140 | 80 | 445| 22
3YK-146 TBEBK-114 — 3-122* | TT-107 (146 | 82 | 506 36
3JI-162 TBB-127 ABT-129 3-133 — 152 | 95 | 445| 30
3YK-162 TbBK-127 — 3-133* | TT-122 [162 | 95 | 505 40
3I-178 TBB-140 — 3-147 — 178 {101 | 573| 61
3IIK-178B | TBBK-140 | ABTBK-147 3-147 | TT-132 178 |101 | 575| 61
3IIK-178M | TBBK-140 — 3-147 | MK 148 [178 [101 | 575| 61
3JIK-178 TBEBK-140 | ABTBK-147 3-147 | TT-138 |178 |101 | 575| 60
3J1-172 — ADT-147 3-147 — 172 {110 | 465| 40

INpumevannsa. 1 TIpH Henosb3oBaHHK cMaskE P-416 mnm P-113 rapaHTHAHER cDOR He
megee 500 prKIOD GPEHVHPAHHS-DaspUHVHPBaHEs 2 3seagouxoll ofosHaveHa pesnba YHOPOUER~

Horo npobuns
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MEPEBORHUKHU JJS BYPHJILHOH KOJIOHHBI

T'OCT 7360—82, TY 36-2328—80

aQ
I
ﬁ%ﬁj@
Q A [
o ™
0

Puc. b5.14.

a — vuna Il

Ta6muua 5.28

7 -

S

f— o

e ’/"
P

Hepesopnugr past O6yprasHOR ROJOHHE:

6 — vHna Mi ¢ — wEpma H

Peas6a Jnamerpnl, MM
nHHEA
udp ILL,, MM HapyX- | BHYTpeH- Mi‘c’;aa,
A B anf D | muit 4
[Mepexonusie (puc. 5.14, a)
I1-76/76 3-76 3-76 300 95 32 —
T1-76/88 3-88 395 113 38 22
I1-76/101 3-101 300 118 44 —
11-76/121 3-121 300 146 44 —
I1-76/147 3-147 350 178 44 —
11-76/152 3-152 350 197 44 —
I1-86/66 3-86 3-66 356 108 25 17
I1-86/73 3-73 356 108 44 16
11-86/76 3-76 369 108 32 17
I1-86/88 3-88 395 113 38 21
I1-86/101 3-101 420 118 b4 23
I1-88/76 3-88 3-76 300 108 32 _—
I11-88/88 3-88 395 113 38 21
11-88/101 3-101 420 118 58 22
11-88/117 3-117 300 140 58 -
I1-88/121 3-121 500 146 58 38
11-88/147 3-147 350 178 58 —_
11-88/152 3-152 350 197 58 —_
11-88/171 3-171 350 203 58 —_
I1-101/88 3-101 3-88 420 118 38 24
11-101/102 3-102 437 120 62 22
1-101/117 3-117 500 140 58 35
r-101/127 3-127 497 146 62 37
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Npoxoaxenne raba. 5.28

Pean6a JnaMerps, MM
JBaura Magea,

Wedp A 5 L, MM l:;pgxg- m:i);im;ip%ﬂ- KP
T1-102/88 3-102 3-88 430 120 38 24
I1-102/101 3-101 430 120 62 21
I1-102/117 3-117 499 140 58 35
I1-102/121 3-121 496 146 78 31
I1-108/88 3-108 3-88 451 133 38 27
1-108/101 3-101 459 133 62 25
1-108/102 3-102 465 133 70 24
I1-108/117 3-117 463 140 58 36
I1-108/121 3-121 490 146 72 35
mn-117/121 3-117 3-121 457 146 78 34
M-117/147 3-147 523 178 78 56
I1-121/86 3-121 3-86 489 146 54 29
1-121/101 3-101 490 146 62 31
I1-121/102 3-102 496 146 70 30
I1-121/108 3-108 502 146 72 33
I-121/121 3-121 457 146 80 32
I1-121/122 3-122 469 146 80 34
I1-121/133 3-133 484 155 80 43
11-121/147 3-147 524 178 80 56
I1-121/152 3-152 350 197 80 —
I1-121/161 3-161 537 203 80 73
[1-121/171 3-171 350 203 80 —
1-122/101 3-122 3-101 490 146 62 29
I-122/102 3-102 496 146 70 28
T1-122/108 3-108 502 146 72 32
T-122/117 3-117 463 146 58 37
I-122/121 3-121 457 146 80 31
11-122/133 3-133 484 155 9% 36
11-122/147 3-147 524 178 95 48
I1-133/101 3-133 3-101 495 155 62 31
I1-133/108 3-108 506 155 72 34
11-133/117 3-117 497 155 58 40
T1-133/121 3-121 482 1565 80 36
11-133/122 3-122 484 155 82 37
I1-133/140 3-140 510 172 70 59
I1-133/147 3-147 520 178 101 46
I1-133/152 3-152 529 197 89 63
I1-133/161 3-161 532 203 105 61
1-147/121 3-147 3-121 516 178 80 45
T-117/122 3-122 528 178 82 45
M-147/133 3-133 524 178 95 44
I1-147/140 3-140 510 178 70 60
T1-147/147 3-147 517 178 101 51
1-147/152 3-152 517 197 89 74
T1-147/161 3-161 517 203 101 60
[1-147171 3-171 521 203 101 63
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Apononxenue taba. 5.28

PesnGa HuaMerpsl, Mm
Madp L[[.;maa " Maeea,
L, MM apym- -

A 5 | wE | TmEd |
MM-152/121 3-152 3-121 526 197 80 55
11-152/147 3-147 517 197 101 67
1-152/171 3-171 517 203 122 68
I1-161/147 3-161 3-147 517 203 101 53
[1-161/171 3-171 538 229 127 o1
[1-161/177 3-177 523 225 102 97
[1-171/147 3-171 3-147 538 203 101 61
[1-171/171 3-171 517 203 127 60
[1-171/177 3-177 523 229 101 3G
[-171/201 3-201 518 254 121 115
-177/171 3-177 3-171 517 225 102 93
I1-201/177 3-201 3-177 533 254 101 118
I1-201/201 3-201 537 254 120 122

Mydrorme (prc. 5.14, 6)

M-76/66 3-76 3-66 300 86 36 9
M-76/76 3-76 300 95 45 —
M-76/86 3-86 363 108 45 15
M-76/88 3-88 300 108 45 14
M-76/101 3-101 300 118 45 —_
M-76/117 3-117 350 140 45 —_
M-76/121 3-121 350 146 45 20
M-88/86 3-88 3-86 325 113 54 16
M-88/101 3-101 325 118 58 17
M-88/108 3-108 366 133 58 20
M-88/117 3-117 300 108 58 —_
M-88/121 3-121 398 146 58 26
M-88/147 3-147 350 178 58 —
M-88/152 3-152 350 197 58 —
M-88/171 3-171 350 203 58 —
M-88/177 3-177 400 203 58 —
M-88/201 3-201 400 230 58 —_
M-117/121 3-117 3-121 356 146 78 25
M-117/147 3-147 400 178 78 34
M-121/152 3-121 3-152 350 197 80 —
M-121/171 3-171 350 203 80 -—
M-121/177 3-177 400 203 80 —
M-121/201 3-201 400 230 80 —
M-152/147 3-152 3-147 391 197 101 44
M-152/161 3-161 400 203 122 53
M-152/171 3-171 400 229 122 78
M-152/201 3-201 469 254 122 82
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Mponoaxenne tabia. 5.28

Pessba JlHaMerpH, MM
Harna Macea,

e A 5o | B | mps | Eee| 0w
M-177/161 3-177 3-161 400 225 102 72
M-177/171 3-171 400 229 101 73
M-177/201 3-201 420 254 101 99

Hunnesbuue (puc. 5.14, 6)

H-76/76 3-76 3-76 300 95 32 10
H-88/88 3-88 3-88 350 108 38 —
H-101/171 3-101 3-171 400 203 62 —
H-121/121 3-121 3-121 525 146 80 36
H-121/147 3-147 400 178 70 —
H-121/171 3-171 400 203 70 —
H-147/147 3-147 3-147 550 178 101 51
H-147/152 3-152 550 197 89 70
H-147/171 3-171 707 203 101 93
H-171/177 3-171 3-177 550 225 101 94
H-171/201 3-201 670 254 120 114

Ipemevarnnda. 1. [lepepofHBERM BHIOYGRAOY NpaBHe H Jaepme. 2. Mavepaaa —- ovanab
40X H, wsepaocvs HB = 285+340.

NEPEBOJHHKH AJs BEAYIMUX BYPHJBHBIX TPYB
TY 26-02-652—75

]

e ———— L "\ L
B =1

FELT

Purc. 5.15. IlepeBogHEKH AAA Beaymux GypHALHHX TPYG
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Ta6auna 5.29

Cro- Pesnba
CHEA |
Magp wane | oo | o | e | ™
para, A, B,
M8 I'OCT 631—75 | TOCT 5286—756
Bepxune (puc. 5.15, a)
IIB 65X 3-76 65 |95 ]38]260 | 10 73J1 3-76J1
I1B 80X 3-88 80 (108 | 45 [ 275 | 13 8941 3-88J1
IIB 112X 3-121 112 |146 | 80 | 330 | 23 114J1 3-121J1
TIB 112X 3-152 112 (197 { 89 [ 350 | 60 114J1 3-152J1
IiB 112X 3-171 112 (203 {101 | 375 | 48 114J1 3-171J1
IIB 140X 3-147 140 (178 {101 | 350 | 36 140J1 3-147J1
I1B 140X 3-152 140 (197 | 89 | 350 | 55 140J1 3-152J1
I1B 155X 3-1562 156 (197 | 89 | 357 | 54 168J1 3-152J1
Huxane (pmc. 5.15, 6)

[TH 65X 3-76 66 195132]260 ) 9 73 3-76
ITH 80X 3-88 80 [108 | 38 [ 275 | 12 89 3-88
ITH 112X 3-117 112 {140 | 58 | 305 | 18 114 3-117
ITH 112X 3-121 112 {146 | 80 | 330 | 22 114 3-121
ITH 112X 3-133 112 {155 | 95 { 335 | 24 114 3-133
TIH 140X 3-140 140 [178 | 70 | 340 | 30 140 3-140
[TH 140X 3-147 140 |178 1101 | 350 | 35 140 3-147
ITH 155X 3-152 165 1197 | 89 | 3756 | 50 168 3-152
ITH 155X 3-171 155 {203 127 | 8376 | 39 168 3-171

IIpamMevanee., Mavepnaa -~ evann 40X H.

NMPOTEKTOP-NMEPEBOJHHK BEAYIIMX IUTAHI

TY 39-01-321—77

5
: S Puc. 5.16. [Ilporemrop-mepeBognux
BellyMHuX MTaHP
TaGnnna 5.30
Jramverp, MM Pesnba
m
IMudp Bep;;g;.gn Ma:: &
mraHrE D | Dy | Py A 5
[IMIBIN-3-171/3-147 155X 155 | 230 203| 178] 147 3-171 3-147
[MT1BII-3-147/3-147 140X 140 | 200 178 178] 120 3-147 3-147
MI1BII-3-147/3-133 140X 140 | 200 178| 155 85 3-147 3-133
MIIIBII-3-121/3-121 112X 112 | 168] 146| 146] 74 3-121 3-121
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KAJIUBPATOPBI, UEHTPATOPbI, CTABHJIH3ATOPbBI
OCT 395-078—79
Ta6nuua 5.31
HauMeHOoBaHHE HenonseHre Brg Tun Boopymenune
Kanu6parop Jlonacramit ¢ npa- | K MC Teepamit cnnias
MHIME JIODacTIMH
KA CT Anmvassl
KH MCT Cnnas ciaByTHY
Jlonactami co | KC CT Teepauil cnias
COHPANbHEIMH JIO-
HACTAMH KCA CT Anmassal
KCH | CTK Cnnas caasyTud
IMapomeqre i KOI MC Nlapowkn c ¢pesep-
HHM 3Y6OM
CT To xe
TK Teepauifi cnias
Henrpatop 6ypuinb- | Jlonacruwifi ¢ mpa- | L MCT Teepamit coias
HHIX KOJIOHH MEIMH JONACTSIME
MCTK | Cnaas ciaByTud
JlonactHuit co | LIC MCT Tpepauit cunas
CHHPAJbHHME JO-
nacfxmn MCTK | CnaaB ci1aByTHd
apomeyrw it i MC | Hlapomku c ¢pesep-
HueIM 8YyGOM
TK Teepruft conas
Llearparop sabok- | Jlomacruuit ¢ mpsi- | [T MCT Teepanit coiiaB
HOTrO ABHCATeNd MEIMH JIODACTAMH
MCTK | CnaaB ciaByTuy
Jlomacreri co | OOC | MCT Teepiuft cniaas
COUPAJILHEIME JIO-
nac?amn MCTK | Conas cnaByTHd
Nlapomednsf oA | MC Mapomgu ¢ ¢peasp-
HEIM 3y6oM
TK Trepamft coaas
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HOMEHKJIATYPA BbBINYCKAEMbBIX KAJHEPATOPOB,
UEHTPATOPOB W CTABHJIM3ATCPOB

OCT 39-078—79

Tabnuya § 32

KAJIMBPATOPBI JIONIACTHBIE

HAuaremp, M
Bud | Tun NN NI DR A R R R I N N
m‘m‘h‘%‘%‘:{w‘am‘%msm&
NN HEE
p MC A I
MCT
cT Z 7 .
KC — Z Y %
ul 4 % A4
MC
KW Tmerk 2
4 MCT ¢ 2
- ) /' a
yc | McT % )
L/ o
qu | T 7, 7
qq4 | MCT %
Jnsimusie % Ceputmere

TY 51-643—74, TY 26-02-962—83, TY 26-02-963—83,
TY 26-02-839—79, TY 26-16-109—80

Puc. 5.17. KaanGparop aonacrumll cnupaisnmait
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Tabanua 5.33

Pesnfa A
ac-
rdp D d L gal. cr:sr Mydro- | Hunmesmn-

pas Has
KJICH 190,5 190,61 70 960 | 121 3-117 3-121
KJICH 215,9 216,91 70 960 | 170 3-117 3-147
KJICH 269,9 269,91 70 960 | 250 3-152 3-171
KJICH 295,3 295,3| 70 960 | 265 3-152 3-171
KJICH 393,7 393,7] 70 960 | 320 3-171 3-171
KJICB 190,56 190,61 70 1100 | 133 3-121 3-121
KJICB 215,9 215,91 70 1100 | 180 3-147 3-147
KJICB 269,92 2699 70 1100 | 285 3-171 3-171
KJICB 295,3 295,31 70 1100 | 310 3-171 3-171
KJICB 393,7 393,7] 70 1100 | 360 3-171 3-171
10KCH 187,3 CTK 187,3| 60 480 54 3-117 3-117*
10KCH 188,9 CTK 188,9| 60 480 55 3-117 3-117*
10KCH 190,5 CTK 190,56 | 60 480 56 3-117 3-117*
10KCH 212,7 CTK 212,71 60 500 62 3-117 3-117*
10KCH 214,3 CTK 214,3| 60 500 63 3-117 3-117*
10KCH 215,9 CTK 215,91 60 500 64 3-117 3-117*
9K 215,29 MC 2159 60 400 61 3-117 3-117*
KCH 269,9 CTK 262,9 | 80 600 | 160 3-152 3-152*
8KC 292,1 CT 2021 90 850 } 346 3-152 3-152*
8KC 295,3CT 205,31 90 850 | 350 3-152 3-152*
8K 295,3 MC 295,31 90 850 | 320 3-152 3-152*
K (KC) 244,56 2445 70 1000 | 158 3-147 3-147
K (KC) 269,9 269,91 70 1000 | 165 3-147 3-147
K (KC) 295,3 295,31 80 1300 | 315 3-171 3-171
K (KC) 320,0 320,01 80 1300 | 325 3-171 3-147
K (KC) 393,7 303,7| 80 1300 | 485 3-171 3-147
K (KC) 444,5 4445 | 80 1300 | 515 3-17 3-147
K 587 MC-1 587,0 | 100 1275 | 365 3-171 3-171*
K 687 MC-1 687,0 | 100 1275 | 400 3-171 3-171*

IMpameaadua. 1. Kaan6parops K emeror npsaMme gonacrd, Tan MC; KC — cunpaiabusie
nonacrd, Ten CT. 2. Kaaubpatopu K, KC MOTYT H3TOTOBJSATRECH CO ChEMHOH HABL3OH, 3. 3Bes-
AouKoi ofosgavena peswba «<Mydras. 4. [apadHTHHHHMA pecype Kanubpatopos KJICH, KJICB —
65 9, K — I50 4, KC — 180 4, 8KC 8 10KCH — 50 u,

KAJIHBPATOPBI LJis POTOPHOI'O BYPEHUS
Ty 39-01-04-747—82

4000
SRS S
Puc. 5.18, KanuGparop mis poropmoro A
GypesHsT
Madp . . ... .. KPB-324 MCT KPB-324 CTK KPB-426 MCT
Dyome .. .. ... 340 340 450
Macca, mar . . . . . 1000 1000 1200

Npumevanne. MlonyereMmt EsHOG HO Amamerpy 7 MM, peoype 600 w, Dy = 229 mm,
pesn6a 3-171.
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KAJIUBPATOPhL] mapomeunnie
QCT 26-02-1498-—76, TY 26-16-194-—86, TY 41-01-401-—83

V?

RN
9\\\\\\“@.7 4 S A tr——

A

A~
l
Pue. 5.19. Kanubpa-
TOD LIAPOMETHHIH
Ta6auna 5.34
Mudp D Dy d L Macca, Er PeanBa A
IIKIM-76 76,0 70 18 360 8 3-50
KI13-295,3-1 295,3 178 70 980 210 3-147
KIII3-349,2-1 349,2 203 80 1120 295 3-171
KI13-393,7-1 393,7 203 90 1180 330 3-171
KIi3-444,5-1 444.5 203 100 1180 365 3-171

HNpumewanus 1. Kanzbparopm smnyckaiot tEnoe MC, CT, TK. 2 PasMepn B MM

OMNOPA TNPOME)XYTOUYHA S

TY 39-01-10-388--78, TV 39-146 75, TY 39-885—83

L

500

82

Prc. 5.20. Onopa mpome-

KyTOuHast



Tabanma 5.35

JAuaMerp, MM Pesn6a A
e R | Mo
§:ﬂyx§ B:};&p?- uypropas HHODeJbHAas
OrI1-133 133 70 314 24 3-88 3-88
OI1-143 143 70 314 28 3-88 3-88
OI1-1563 153 76 320 28 3-102 3-102
QOI1-181 181 76 400 47 3-121 3-121
OI1-203 203 100 400 61 3-133 3-133
OI1-269 255 80 850 175 3-147 3-147
0B-290 285 90 655 114 3-171 3-147
OB-315 318 90 685 124 3-171 3-147
0B-340 340 90 715 141 3-171 3-147
OB-385 385 90 760 180 3-171 3-147
IIpaMevanpa. [. Onopa OB nMeer ewnemMuym PHAbay. 2. FapanvefERR pesyps omop
[}

OB — 500 ¢, O — 1000

NPOTEKTOP PE3HHOMETAJUJIHMECKHA JJisl BYPHJIbHBIX TPYB

TY 39-01-08-761—82, TY 39-1185—87

Prc. 5.21, IlpoterTop pesmEOMeTaZmHYecEHR Xns
6ypHALHEX TPYG

Tabnuna 5.38

JdraMevrp, mum
Mahp D, mu b, mM m?:a'

G6YPHIALHRX CRBaXHHH,

Tpy6s Ee MeHee
T1C3-102/194 102 170 150 270 6,1
IC3-114/219 114 195 170 270 6,9
T1C3-127/245 127 220 186 270 7,8
[1C3-129/245 129 220 185 270 7,6
[1C1-140 140 220 202 192 5,7
1C3-147/245 147 220 194 270 8,8

INpaMeqznra. 1. Cofepxange HedrH 3 OPOMHBOYHOR KEAROSYE N0 15 % npa wemmepa-
vype a0 150 °C. 2. NonyoruMm# manoe 3 MM. 3. 'apauvufiami pecypa 1000 u.
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KOJIBIIA PE3HHOBME AN BYPHIIbHLIX TPYB

T'OCT 63656—T74
p— - Tum . . . .. A B B B T I
Pasmepnr, mMm:
J ST HF e T 50 75 90 95 100 120
D 90 115 142 160 165 190
H .. ... 155 150 198 195 200 210
dy .. ... 56 81 100 105 110 130

Prc. 5.22. Komwno pesm- ITpEMevanne. TeMnepagypa HDOMEBONEOR IKHKOGYH
HOBOe A5 6YpHJILHHX TPYG ¢ noSapxol medwa o 150 °C.

KJIAIAHBI OBPATHBIE JJiSI BYPHJIbHBIX TPYB
OCT 39-096—79

a

N
g
b
A
e s
.
A R — Puc. 5.23. Kaanan o6paremft nas SypERALHEX
P TpY6
TaGnauua 5.37
Hladp I‘[‘,’f’“ﬂp %f“::’ Magea, &7 Pespba A
Tapensuarwe (puc. 5.23, a)
KOBT 80 3-66 80 240 8 3-66
KOBT 95X 3-76 95 260 9 3-76
KOBT 108X 3-88 108 270 12 3-88
KOBT 120X 3-102 120 290 25 3-102
KOBT 133X 3-108 133 3Lo 32 3-108
Mamxkernue (puc. 5.23, 6)
KOB 146X 3-121 146 350 40 3-121
KOB 155 3-133 155 375 43 3-133
KOB 178X 3-147 178 410 45 3-147
KOB 185X 3-161 185 430 55 3-161
KOB 203X 3-171 203 450 65 3-171

[IpeEMevarHe. [apanvrdanet cpor paGowm 150 w npu wemuneparype po 100 °C.
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CTABHJH3ATOP YNPYIHHA
TY 39-066—74

51

Prc. 5.24., CraGaamsarop ym-
pyruit

Ta6auna 5.38

Auamerp, mu Magca, Pest6a
Madp L, mm !, M [y A
D D, d
CY-268 268 203 100 610 250 82 3-147
CY¥-241 241 203 100 590 235 77 3-147
Cy-212 212 178 80 540 215 49 3-121
3AMOK BE30NACHBIA
TY 39-01-10-331—77
T 4
Ve d RN
A b A
Pac, 5.25. 3amor Gesonacumf L =
Tabauna 5.39
Moumenv Pesp6a
Medp D, um | d, am | B, am Mﬂ::B' ?fﬂl?;'

KH.m A B
35-178M 178 88 850 124 (6,6—7,0 | 3-147 Cnymni36X24
3b-146M 146 68 730 62 |4,5—5,0| 3-121 Co¥ynli0X24
3b-118M 118 38 690 45 |3,0-3,5| 3-88 —
3BT-102 133 58 736 46 |4,0—-8,4| 3-102 —
3bT-89 108 38 722 41 |3,5—6,1 | 3-88 —

8



PA3BEAUHUTEAD KOJOHHbLI
TY 39-1025—85, TY 39-1026—85, TY 39-1042—85
Tabauuna 5.40

HuaMmerp, MM

Mindp BRy?pennnl Hna- DP;?;LP;‘]:J&YR;: Mae | pesusa
Ha- ’ ka, kH '
PYX-
HE# 5 sbope nocae paans-
eQRHEER
PK-146 149 41 78 925 3500 78 3-121
PK-178 178 41 100 960 5000 125 3-147
PYb-01-146 146 28 78 530 — 55 3-121
PYbB-01-178 178 48 90 640 — 85 3-147
P¥B-01-203 | 203 48 100 680 — 110 3-161

Npamevanrd. 1. ITepenay naaneuna s caavss GErReanue 8 —13 MIla, 2. Pecype pass-
eguaureneti PK — 500 wv, PY¥E — 300 q

AMOPTHU3ATOP KOJEBAHUHA BYPHIOLHOA KOJIOHHB!
TY 39-008-179—86
Tabauna 5.41

JnaMerp, MM Peabba
Hugp Ma::a,

A p';';‘;‘f,'ﬁ Aoaora BepxXHER | HHEMHASA
ATITO.133.3911 133 40 151,0—161,0 250 3-108 3-88
AT10.146.3911 146 50 161,0—190,56 270 3-121 3-121
AT10.172.39I1 172 60 190,6—215,9 300 3-147 3-121
ATT10.195.3911 195 60 215,9-269,9 480 3-171 3-147
AJ10.215.3911 215 85 244,5—269,9 540 3-171 3-152
ATITO.240.3911 240 85 >295,3 720 3-17 3-152

IIpuMeuanus. 1. Anara aMopwasaTopa 4 M, AONYCTHMEE BePTHKaNbHHE KoJdeSagEs 50 MM,
2. Pecypc 200 u
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6. MPOMbBIBKA CKBA)XKHHDI

6.1. KJACCH®UKALIMSA MNPOMBIBOYHBIX »XHUAKOCTEH

[IpOMLIBOUBHE XHAKOCTH KJIacCHPHUHPYIOTEs 10 TPEM OCHOBHHIM
IpHYHHAM: 110 OcHO6e — Ha BOJNHOH M HeDTHIHOH OCHOBAX H SMYJ/bCHH;
[0 AAOMHOCIU — ObJerueHHEe, HOPMAIbHEIE H YTHAXKeJeHHEe (IJ10T-
HocThio g0 1,08; 1,26 u ceuuue 1,26 r/cM® coOTBETCTBEHHO); O memte-
pamypocmotikocmiy — HETeMIepaTypOCToHKHEe, OrpaHHYeHHO TepMo-
crofixue u tepmocroiixge (zo 90, 140 u 220 °C cooTBETCTBEHHO).

Boamoxgn J06He CcoYeTaHHS YKasaHHHX NpH3HAKoB. B crowo
ouepesnb, NPOMEIBOYHRIE KHAKOCTH Ha BOJHOH OCHOBe Das/IHYaloTCs:

HO OTHOMEHHX) K IPOXOJHMEIM IOpPOJaM — HEHHTHOHDOBAaHHEIE
H HHIHOHDOBAHHEIE]

IO COCTABY TBepHo# hassl — GearsHAUCTEE, GEHTOHRATOBLE (Coaep-
xkanaue ranEe C, < 3 %), manoraunucree (C, < 8 %), ruuHHCTHE
HaH ecrectBeHHO-ryuHACTHE (C, > 8 %), NaJHrOpEKHTOBHE, IVIH-
HHCTO-MEJIOBEIE, MEJIOBHIE.

ITansropeKHTOBHE, TJIHAACTO-MENOBEE H MEJOBHE [POMLIBOYHHE
KHAKOCTH He MOTYT GBITh OG/JIerYeHHEIMH. JMYJABCHH H I1POMEIBOY-
HEHE KHAKOCTH Ha HebTAHOH OCHOBE ABJSIOTCA HHIHOUPOBAHHBIMH.

HeunruGupoBanHbe NPOMBIBOYHAE KHAKOCTH — BOJA, €CTECTBEH-
HBIE pAacCOJHl CoMel, COJMeHACHIUEHHAasi KpaxMaNbHAS SMYJbCHS H
[JIMHOCOZEpKAIMe pacTBOpH, obpaboramane [TYILP, KMII, kpax-
MaJIoM.

HMurn6upoBadHrie NPOMBIBOUHHE KUJAKOCTH —-- COJIEHACHINEHHEIE
(r/MHOTHApOTe/IeR e, THAPOTEIbMATHHEBHE), KaJjneBble (KajHeBHE,
BRICOKOKAJIHEBEIE, (DeppPOKajHeBHe, NGJHMEDPKAIHEBHEe, INOJHMEp-
¢deppoKasineBEe), KaJblHUeBHE (CAa6CH3BECTKOBLIE, HM3BECTKOBLIE,
THICOBRIE, BLICOKOKAJBUHEBHE, XJODKaJbIHeBLIE), CHIHKATHHE

-2
&7, MM
25 - 1
20
2
Prc. 6.1. Baszcamocts fehopmamnm ap- 0 |
THJJIAHTA OT BDPEeMEHH IPH HCHOOJB3OBa-
HHH DASJHYHEHE OPOMHBOYHRIX XHIKO- 3
crefi: oI f
] — roenucTafl  pactBop, of6paBGoTarRBRHf
YIUIP; 2 — mnopEanbUdeBH® pacrsop; § —
KRaadesuft pacteop (3 % KCl 4+ KCCB 4 & / ] ) 1
4 — Kanuesmdl  paewBOp 0 20 40 50 80 t,mnH

-+ KML)3
(3 % KCI + raaasn)
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(ManocHIMKATHEIE, CHJAHKATHHE), AMIOMHHATHHE H  AJIOMHHATHO-
Ka/jueBble, NOJHMEPJHTHOCYAb(OHATHLIE, a TaKKe pacTBOPHI,
cojepxamue HOHBI Xele3a (peppocyibdaTHele, ¢epporyMaTHeLe,
nonumepdeppocyapdaTHe, GeppoaKpHIOBHE).

PACTBOPBI AJId BYPEHHA

Ta6auna 6.1
I[IpoMEBOUHEA KHAKCIFh
Buaax-
[I(Iz;%(;l TTopoan Hog:ﬂ:. TeM-
% ITaoctHOCTS, nepa-
rfem® 1YPa, Taxn
°C
1 Coub — 1,10—1,90 100 | Tannorupporenessit
1,30—1,50 100 | Tuzporeapmaranesbi
1,26-—1,40 100 | ConeeachimieEHas KpaxMaib-
Hadg SMYALCHA
I1 I'nurea 26—40 | 1,02—1,30 70 | deppokanuenbifi, BHCOKOKa-
MArkad, JIMeBLIH
nJacTUYHAaA 1,08—1,30 90 | BU3P, noJiuMep KalHeBEH
ronnMepdep poKaNHeBHIi
1,256—1,28 90 | Xaopxanuuuenri
1,26-—2,30 90 | AMOMHHATHBI, ANKMEHAT-
HO-KaJHeBbl
1,04-—-1,16 120 | Toaumepdeppocyanpdarnslt
1,08—2,00 140 | BHUIP
1,20—1,80 160 | Xnopxanuesnit
1,08—2,30 180 | MisBecrkoBo-GHTYMHEHA
1,16—1,20 180 | PeppoakpHaoBEH
1,26--2,30 220 | Bucokokaapuuessit, teppo-
cyabhaTHbR
I11 Tauga 15—25 | 1,02—1,30 70 | Kanueemit
IJIOTHASA, 1,05—1,1G 70 | ManocHIHKATHEH
Meprefb, 1,02—1,10 80 | ®epporymarapi
apruJlIuT 1,10—1,35 80 | luncoswiit, culHKaTHHE
) 1,18—2,30 140 | MsBecTrOBER
v Cragnst 2—5 1,05--2,20 100 | CnaBonzBecTKOBEIH; Gesran-
TJIMHHUCTHE HHCTHA, TIHHHCTHH HAH Me-
06e3BoXeH- JoBoit, obpaboraremil YIIP,
HHEe KML], man nursocyasponara-
MH, ¢ HH3KOH BOLOOTAAYelt
\' KapGonar- — 1,03—1,08 70 | Tlonumepuni Jursocyisgo-
HEE NOPoAs HATHEIH
1,00—1,03 140 | Bona
1,08—1,20 140 | INosnnMepE= MANXOTIEHACTER
1,20—1,40 140 | Mexosoit

IIprmMeuanne. [IpoMEIBONHEE XHAKOCTH ajaa mopox I KJacea MOr UPHMERATLOH NPH
npoxoake nopog I—V knaccop:, npoMuiBagHEe XKHAKOGPH A4 nopop Il raacea — npu aopo-
xonke mopon 11—V kaaccos ¥ r. A., HO He HaoGopor.
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COCTAB M XAPAKTEPHUCTHKA BYPOBBIX PACTBOPOB
Tabmaua 6.2
Tun KoMmoHeHTH %:;:?BE/:' TlapaMerpnl
Kanuesst | Tnuna 5—8 p= 1,08
Eaxuft xanuii 0,4 T = 2025
XuopucTa kanuit 3—4 ¢ = 6+-9
RCCB 4--5 CHC,/;p =0, 3/0,7
KMII-500 0,4 pH = 8,56+ 10,5
Duaoropearent T-66, T-80 2--3
Tinna 3 p= 1,06
Enaxuft xanuit 0,2 T=20+22
XnopucThll xannit 5 @ = 8+-10
KCCB 5 CHC, )y = 1,5/2
Hedrs 10 pH=9
Trnuna 5 p = 1,05+1,30
Enxmii xanmuit 0,5 T = 20—50
XnopucTeill kanui 5 $ =775
KCCb 1 CHC 1o = 5/7
TTAA - yrierucamit xanuit 0,1—0,5 pH = 9,5
KMIL-600 0,4-—0,5
Qurnortopearent T-66, T-80 1,0—1,5
Vosenenue GapHTOM
Xaop- Tnena 8—12 p=12+1,8
KaJHeBhIl KansunenpoBaunas coja, 3-5 T = 60-+80
10 %-uuifi pacteop @ = 3+5
Kaycthueckas coga, 40 %-mmit 12,5 CHC, /o= 6/9
DacTBOP HJIH HSBECTh
Oxsna 20—30 | K*= 5000~ 7000
KMII-500 6—10 Ca?* < 100
X poxnug 0,5—2,0 pH=8,5=-9,5
Xaopucteilt xanuit —
Quotopearerr T-66, T-80 mawu 1—1,5
HeTh 8—10
AMYALCES MOJHOTHIAEHA 0,1—-0,3
Y1skenenre GapHTOM
Deppo- CeprokHeaoe xeneso, 20 % -ubif 5—10 p=1,02+1,08
KaJHeBHH | pactsBop T = 20—25
Xaopucruit Kamuit 37 = 5+6
Hasectb «nymonxar 0,5—1,5 CHCm0 = 0/1
Xpomnuk 1—1,5
®actopearent T-66, T-80 1,6—2
I'mncosnif Cauna 10—25 p= 1,2+1,4
Kaycrrueckas coja 0,15—0,3
nne 1,5—3
KCCB 1—-1,5
Hedrs 8—10
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Hpoxonxenue taba. 8.2

THO KoMnoBeRTs ?S;;?B;-:’ Mapamerpa
Bricoxko- Cauna 10—15 p=1,3+2.2
raqbuueBsft | OKCCB 6—7 T = 70-=-100
HIIE OK3HA 4—86 = 2+-8
Hsspects, 30 %-mmifi pacTsop 0,3—0,5 CHC”m = 9/15
Xnopuctotft Kansnui 0,3—0,8 = §,5+8
KMII-500 (600) I—1,5 Ca3+ = 4000-+5000
X poMIHK 1—1,5
Hedrb 8—20
Yrsaxenenne GapHToM
TMoaumep- TMonunakpunamug 20—22 p=1,2=1,28
xyopKanb- | OK3ma 15—25 T =20
LHEBEIH XJopHCTHIE Kanbnui 20—40 P =10
KMII-500 0,2—0,3 | pH=6,5=7
Cyasdosoa, 30 %-nufl pacteop | 0,1—0,2
Hegtn 8—10
deppo- [nnna 8—10 p=12+13
KaJAHeBH| JKeneso cepuokucnoe, 20 %-uuilt 5—10 T = 4060
pacrsop ¢ = 3+5
XaopreThit Kaaui 3—7 CHC,jq = 4/8
Hspects «nyumongar 0,6—1,5 | pH=17+75
Ok3un 12—25
KMII-500 (600) 0,2—0,3
JKurnkoe crexao 2-3
Cynsdoroa, 30 %-umiét pacteop | 0,1—0,2
Hedts 8—10
Yraxenenue 6apuToM
Aumomu- I'auna 8—16 p=1,26=2,30
HaTHO- Ox3un 3—7 T = 35+ 60
kaaneBuil | Mssects, 30 %-mpiil pacrBOp 5—6 @® = 2+5
Kaycrugeckas copa, 10 %-nbift 5 CHC, o = 4/9
pacraop pH = 10,5=-11,5
Xunopuerailt xannif 5—7 K+ < 5000
$uaoropearent T-66, T-80 mam 1,6—2
ne¢Ts 8—20
AmoMHHAT HATPHA HJIH IVIHHO3e- 1—2
MucTril nemert, 50 %-Hui pac- 8—10
TROP
Yrsxkenenne GapHTOM
Curabo- Tanga 10—20 p=12+13
ussectko- | CCB 8—10 T = 35+60
BHCTBIH Hasects, 30 %-HE1l pacTBop 2—3 b= 4+8
Kaycruueckas copa, 40 %-unit 1—2 CHC, = 6/9
pactsop pH=19
Hegrs 5—7 Ca?*t = 200




Mpononxenne Tabn. 6.2

Maceonast

Tun KoMnoresrs aons, % TlapaMeTpH
Hssectko- | Tamencruit pacrsop (p = 1,2) Hexopunei | p = 1,26+2,30
BHCTHIE KCCb . S T = 6070
Hapects, 30 %-upift pactsop 6,5—7 P = 4-+5
Kaycruueckas coxa, 10 %-mmi -3 CHCmO = 3/6
pactBop pH=19
®uoropearent T-66, T-80 1—2
Yramenenue 6apuTOM
Manocunn- | Cnuna 57 p=1,05+1,1
KAaTHEIH KanbnHEHpOBaHHAA cofa 0,5 T =25
JKuproe cTekJao 3—-3,5 $ = 10=12
KMIJ 0,3 CHC,y 9= 0,8/1,2
(xpaxmaun) 2,5 pH =11
®eppo- Cauna 2--3 p= 1,02=+1,08
rymatheifi | [IVIIOP 1020 T = 25+300
Ceprokuciioe xeneso, 20 % -Hui 0,5—1,5 & = 5+6
pacTBop CHC, )y = 1/2
Cyavtonoa, 30 %-ueit pactsop | 0,1—0,2 | pH = 6,5+7
Hedrs 8—10
deppo- Coruna 8—10 p= 1,26<-2,30
cynbatubiit | KCCB-4 3—10 T = 6070
Hssects, 30 %-nuit pacrsop 3—4 @ = 3+4
KMI1-600 46 CHCy = 3/6
CepHOKHCJIOE KENe30 35 pH = 6,56+7
®jceropearent T-66, T-80 1,6—2 Fed* > 2500
Yraxenegue 6apuToM
®eppo- Tnrna 5—6 p=1,16=+1,20
akpunaosufi | KCCB 2 35 = 2540
Hasects, 30 %-umil pactBop 3—4 @ = 8—10
CepHOKHCIOE XKeneso 1—3 CHCy o= 1/2
Merac 0,2—0,3 pH = 6,8+8,2
duaoropearent T-66, T-80 1,5
IMonarmep- | XuopHcTeIH Kanuit 57 p= 1,02+1,16
deppo- TlomnakpniaMug 1—1,6 T = 18+20
cyabatemf | KMII-500 (600), cyxas 0,8—1,2 D= 2+6
CCB 3—5 CHC, o = 0/0
Bona - ceproxucnoe xkeneso 4- 23 pH=7
+ men (15 2
Hedrn 1-2

VYTSKENCHHE MEJOM
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Npopoxxenne Tabua. 6.2

Maccosag

THO Komooaerva noas, % TTapaMerpw
Amomunatr- | T'innxa 10—25 p = 1,26<-2,30
713014 CCb 7—38 T = 35+ 60

Hssects, 30 %-umit pacrsop 6,5—7 ¢ = 3-+5
Kaycmqecxa;{ coga, 10 %-mmit 5—6 CHC = 6/9
pacTBop pH = 10,5+ 11,5
AJIIOMHHAT HATPHMA WIH IVIHHO3E- 1,6—2
MucTHE uement, 50 %-upd pac- 8—10
TBOp
®aoropearenr T-66, T-80 mau 1,5—2
HedThb 10—-20
Yrsxenenue GapHTOM
Conenachi- | XuopucToilf HaTpuift 2025 p=1,08+1,12
meABH A KpaxmanbHeifi pearest 3,5—4 T = 65+70
Kaycruueckas cozma 0,7—1 d=2+3
Hedrs 20 CHC; 14 0,3/1,5
pH = 7+7,5
Inuno- I'nunra 5—6 p=1,1+19
THJPO- Kapranur 5,6—6 pH = 7+
renesslit Enxuit natp, 30 %-nuift pactsop | 2,5—3
KpaxmanbHelfi pearent 3,6—4
KMII-500, cyxas 0,1—0,2
Y1sxenenne 6apHTOM
Tauna 4—6 = 1,25+1,90
Bumodur 1,8—2 T = 4070
Enxnft narp, 30 %-usit pacreop | 0,6—0,8 | pH = 7+8
KMII-500, cyxas 0,1—-0,2 | Mg2* > 6000
KpaxManbEHH pearesT 2,6—3
MHH-1 10—12
Yrsakenenne GapHTOM
Fupporens- | Bumodur 40—50 p= 1,3+20
maruueBelt | Enxuil mHatp, cyxoft 2—3 T = 30=-60
KMILI-500 (600), cyxas 1—2 @ = 3-+6
KpaxmanbHbil pearest 23 CHC, ), = 3/6
Hedrs 57 H=17+75
YTsakeneHne GapuToM
Tlonn- Tauna 8—10 p= 1,08+1,2
MepHBIH, Enxut natp, cyxoft 0,1 = 20--25
MaJIOTJIH- KanpnuenpoBansas coja 0,5 == 8+10
HHCTHIf Tunax 0,3—0,5 CHC1 /10 = 0/0
Yraxenenue 6apHTOM pH=29
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Mpogonxenune Tabu. 6.2

Tun KoMnoHReRvH I;&s;g'oa;%ﬂ ITapamerpst
Noanmep- | NIYHIP, 20 %-uuifi pactsop 10 p= 1,03
JIHTHOCYJIb- DXJIC, 40 %-uuiit pacTBOp 2 T=17
domatheift | TIAA 4 6 %-mwit NoCl (1:1,2), | 0,8—0,9 | CHC, o= 0/0

1,2 %-uBlit pacTBOp pH=175

CCB 3540 p = 1,06=1,08
X poMIHK 0,5 T=17

MNAA 4 6 %-ubiit NaCl (1 : 1,2), | 3,2—3,5 | CHCy o= 0/0
1,2 %-mwrit pacteop pH=6+7

IIpamewanas. 1.

IIprHATEHe 0603HAYEHHAS P — MJIOTHOGYL, r/cM% T == ycnoBHas BAS-

koceb no CIIB-B, 6; ¢ — nokasarens ¢uaerpanum, cM?/30 MuB; CHCl/w— craTHveckoe
HanpsxeHae cAsHra depes 1 m 10 MuEH, Ila; pH — BoaoponHHifl NOKasaTelb; CoOfepKaHHe
HOHOB B Mr/n durasTpara. 2. ITocenoBaTeNbHOCTL pPeareHTOB He 03HAYAET MOPSIAKAa HX BBOJAA.

HAJIMYHE OCJOXXHEHMA NPH BYPEHHHM B IVIHHHCTBIX IOPOJAX
B 3ABHCHMOCTH OT OCMOTHYECKHX JABJIEHHA TIPOMBIBOYHOH
XHIKOCTH (%,) H TOPOBBIX BOJ (7p)

Tabmuna 6.3
OCMOTHUECKHE HaBnenue cronba
JIABJIeHH ST WHAKOCTH, P BosMORERe OcORHEeHHR
Ny = Ry PaBHO ropromy Hapymenns ne npeapupsrcs
BoapItie ropHOro
Mesnpme ropuoro
np< %y ] PaBHo rophomy CyxenmHs, ochlllH, OOBaJH CTEHOK,
ofpasoBanHe KaBepH
Bouasime ropxoro
MenbIe ropHOro
Hapymerus ge npegsuaarcs
Tp > Ty Pasno ropuomy P P

Boane
Ap = An

Mewnpime unu Gosbine rop-
EOTO, HO Ap > An

TOPHOrO,  HO

To xe

BoaMOXHB OCHITH, 06BaJH, 06paso-
BaHHE XKaBepH
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6.2. MATEPHAJIBI JI1 NPUTOTOBJIEHUA,
YTA)KEJJEHUA KB OBPABOTKH IIPOMBIBOYHBIX

JKUAKOCTEN

CHIPLE JJId HPUTOTOBJEHHA H YTA)XEJEHHA

NPOMbBIBOYHBIX XHIKOCTEA
Tabauua 6.4

HanMeHOBaHA®

roert, ocT, TY

Crippe TJIHHHCTO®
T'nusonopomky
Fauna GentonnToBas YeprRaccKoro MeCTOPOXIEHHS
To xe Jam-CaxaqHHCKOTO MECTOPOXKIEHHS
nnna tyromiaBkass ApPTEMOBCKOTO MeCTOPOXKIEHHS
I'nuna HuxrosnaeBckoro MecTOPOMICHHS

»  BecenoBCKOTO MecTOpOXIERHS
Chippe raunuctoe CMBIIVISIEBCKOTO MECTOPOXKIEHHS
Tanna nopomxoo6pasnag I'op6CKOro MecTOPOXKIEHHS
Tuauna Iledoperoro MeCTOpPOXAEHHS
Coipbe rinuHCTOe TYUKOBCFOIO MECTOPOIKAEHHS
To xe CaHOFOBCKOIO MeCTOPOXKJIEHHS
TTanpropcKUT OYHMEHHBIH
Men KOMOBEIE H MOJIOTHIA

» TOpUPOZHHH oborameHHbIH

% IPHPOAHBIA KOMOBHIE H MOJIOTHIH

»  MOJIOTBIH
HapecTHaK MOJOTHIH
Kornerntpar 6apHTOBHIA
BapuToBH KOHIEHTpAT I GYDOBHIX pacTBOPOB
Yrsxenurens 6apHTOBHIH
KoHienrpar 6apHTO-KaaHeBRIA
Yraxennrelb 6GapHTOBBIE NOPOMIKOOGPaSHHIA MOAH-
(U HpOBaHHBIA
I'emarut
YTsXKeJHTeNb CAACPHTOBHIH

TY 39-01-08-657—81
TY 39-01-08-658—81
TY 2-043-953—84
TY 14-3-198—80
OCT 21-30—82
OCT 21-31-—77

TY 21-25-228—79
TY 21-31-47—8b
TY 6-23-9—81

TY 21-28-23—75
TY 36-2597—84

TY 67-1-1-78

TY 113-7308001-700—84

T'OCT 1749872
I'OCT 12085—73
OCT 21-10—83
TY 6-18-26—78
TY 6-12-121—81
TOCT 4682—84
TV 48-8-87—83
TY 39-981—84
TY 113-12-115—85
OCT 39-128—82

TY 39-035—74
TY 39-01-08-781—82

Faunonopomku no TY 39-01-08-6568—81, OCT 39-202—86. Busnt
rauHomopoinkoB: 1B — mnopomok GeuroHuToBmi#, rpynnu B, B, T,
O n H; TIbM — nopomoK G6GeHTOHHTOBHE MOIHGHIIHPOBAHKEI,
rpynns A, B, B u T'; I[TI1 — nopoInok naJsiropcKUTOBHE, rpynns B,
I, 1 u H; IIKI — nopoluok KaoJuH-rHAPOCTIORHCTEIE, rpynnsl [
1 H.

BanaxHocTs ramsonopomkos, %: I1B, IIBM u IIKT — 6—10,
[T — 16—25. Brixop rimHHCTOrO pactsopa, M3/T, He mMenee: rpynna
A — 20; rpynna B — 16; rpynna B — 12; rpynna I' — 8, rpynna
O — 5 (uast [IKI' — 4); rpynna H — menee 5 (ans [IKI' — menee 4).
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Puc. 6.2. 3aBHCHMOCTbL BSI3KOCTH OO

NJIOTHOCTH [JIMHHCTOTO pPacTeopa Basxocms, ¢
100+
a0+
80 -
70r
0+
S0
40
30+
Puc. 6.3. 3asucHMOCTL 06BeMHOTO CO-
NepxaHHA TBeDHOA $ase OT IJOTHOCTH P
npecHOH IPOMEBOYHOE KHJIKOCTH: ‘ ) ) .
I, 1] — 30Ha COOTRETCTBEHHO ONTHMaJBLHOIC w06 06 198 130 172 L4
copepraHus ToepRoll (aske B HBONTKA [AHHKE] fAnomuocis pacmbopa, I'/cM3
G, otk
60
30
40
30
20
7
1 1 { 1 L L i | | i

{ 1
112 13 14 15 5 17 e 19 28 2 /J,r'/cm3

Ilpumep obosnauenust npu 3akase: I1BB-capurioxcruii, I1KI'H-
YepKaccKu H.

Konuentpar Gapuroemii
FOCT 4682—84

Hudp . e e e e KB-3 KB-5 KB-6
Coaepskanne cepHokuciaoro Gapusi, %, ne memee. . 90 85 80
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Yraxemrens 6aputossifi nopowkooSpasuwit Mogudnnaposananl
OCT 39-128—82

Mudp . . . . . . .. ... .. .. VYBIIM-1 YBIIM-2 YBIIM-3
TlnotsoeTs, vfeM® . . . . . L . . ... 4,20 4,15 4,05

FpaMesanus. 1. Baaxuocrs Mesee 2 %. 2. TuapobuanHocts me Mezee 80 %. 3. Ipume-
HSIETCHA I YTAXKENEHHS OPOMHBOUHHX XKHAKOCTEN TONBKO HA BOAHON OCHOBE.

Yraxenurens 6apuTOBRIN

TY 39-981—84
COPT v v v e e e e e e e e e e e I I1 II1
[MgotHoeTs, Tew® . . . . . . . . v o v . ... 425 4,15 4,05

Mpumeuannsg. I. ITodyueH MeTOXOM CYIIKH (IOTaIHOHHOrO GapDATOBOrO KOHIEHTpara A0
BIaxHOCTH He Gonee 1,5 %. 2. [TooTapaseTcs B MemKaX HAH KoxTefHepax MKP-1,0.

Yraxeanateab cupepuropwii (TY 39-01-08-781 —82) — Tonko-
H3MeJBpYeHHAs CHAEpHTOBas pyxAa miotHocTeio 3,5 r/ecm®. Comepxut
IpUMECH YIVIEKHCIBIX MarHusi M KaJgpius. [loctasisercs B MemKax
macco#l 50 Kr npH BJAAXKHOCTH IpoAyKTa He Gosee 2 %.

Yraxemteab xeaesuctoidt (TY 39-035—74) — TOHKOH3MEJD-
UeHHBIHl NIPOAYKT, COINEPKAIHH OKCHIBI Keje3d B BHIE [eMaTHTa,
MapTUTa, MATHETHTA U APYTHE OKCHIH, IJIOTHOCTRIO 4,15 r/em®. Baax-
HOCTE He GoJee 12 %. [TocraBasercs B Kee3HOZOPOIKHEIX BaroHax
HaBaJ/IOM.

Heo6xonumyto Maccy ytsxeauTedsi (T) s YTSIKeNeHHs! IPOMEIL-
BOYHOHN KMIKOCTH DaCCUHTHIBAIOT IO dhopMmyJe

_ Pyr (1 —n) (P2 — 1)
M=V Py’r—pa(l —‘n+npy'r) ’

rie V — yraxensieMbifi 0o6beM NPOMBIBOYHON 3KHIKOCTH, M3, Pyr —
IJIOTHOCTb YTSKEIUTENs, T/CM®; /I — BJIAXKHOCTb YTSARKEIATENS, JOMH
eIHHHUIBI; Py, Ps — IJIOTHOCTh IIPOMEIBOUHOH KHJKOCTH [0 H HOCJe
yTaAKeJIeH s1, I/cMs.

[rortnocts yrskenmreas, r/em® . . . . . . .. 26 29 38 42 425
MaKcHMaNEHO BO3MONKHAH ILIOTHOCThH IIPOMBIBOY-
HOH XupikocTH, rleM® . . . . ... ..... LT 175 1,8 22 23

KosnuecrBo Gaputa (1) miaotHocThIo 4,2 r/em® u BiaxHOCTBIO 5 %
o1 poytskeneHnss 100 M® NpOMBIBOYHOHA XHAKOCTBI MPHUBEJEHO
B taba. 6.5.

Heo6xoaumoe kosuuectso Gaputa (B Kr) niaorHoctelo 4,2 r/cm®
K BaaxHOCTbIO 710 10 % /s HOYTSKeNeHHsl NPOMEIBOYHOH KHJIKOCTH
L0 MCXOIHOH MJIOTHOCTH HpH BBoje | M® KHIKUX peareHTOB HpHBe-
JeHo B Taba, 6.6.
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Z98 tYREL ¥

16

Ta6imua 6.5

Mnovaoers NPOMEIBOYHOR MHAKOCTH, r/cM?

HCXOA-
Hasa

BOHeYRan

1,20} 1,251 1,30 1,356} 1,40} 1,45) 1,50} 1,68 | 1,60 } 1,66 ] 1,70 ) 1,76 } 1,80 | 1,85 ! 1,90 } 1,95 | 2,00 | 2,06 | 2,10 | 2,15 | 2,20 | 2,28
1,056 | 7 1141221303846 |54 | 63 | 73 | 82 | 92 {103 | 114 | 125 { 137 | 149 | 162 | 176 | 190 | 205 | 220 | 237
1,20 | — | 7141223038 }47| 56 | 656 | 74 | 84 94 1105 | 116 | 128 | 140 | 153 | 166 { 180 { 195 | 210 | 226
1,95  — | — | 7115231313948 |57 | 66 | 76 864{ 96| 107 { 119 | 131 { 143 | 156 | 170 | 184 | 200 | 215
13 [ —{—{— | 7115233140 {49 | 58 [ 67 77 88 98 | 110 (121 { 134 { 147 | 160 | 174 | 189 | 205
13 | —]—4{—1—1 8115|2332 40| 49 | 59 69 | 79| 891100 | 112 124 | 137 | 150 | 164 | 179 | 194
140 | — | — | —j]—|—] 8116)24 | 32 | 41 | 50 60| 70| 80| 9t | 103 ] 1156127 | 140 | 154 | 168 | 183
145 | — | —{ — | —|—]—1 8|16 | 24 ]33} 42 51| 611 72| 82| 93| 105 117 | 130 | 143 | 158 | 172
50— =] =1 —1—=]—1— 8116 | 25 | 34 43| 53| 63 73| 84 ] 96| 107 | 120 | 133 | 147 | 162
15| ——|—[—f—|—1=—1— § | 17 ] 26 341 44| 54| 64 75 86| 98 110123 ] 137 | 151
I (RS P R R R el el e 8 17 26! 35 45| 55| 65| 761 88 (100 { 113 | 126 | 140
165 | — | — ] — | — 1 =1 =] =1 — | — 8 17 26 36| 46| 56| 67 78| 90} 102 ] 116 | 129
1,70 | — |-l -t~ —1—{=—1={-| -1 9 181 27 ) 371 47 57| 68 80 ] 92| 105 119
(W70 [y [ R [N [UNI U, RN, NN R [N NI, - 9 181 271 37| 48| B9} 70| 82| 95| 108
18— - ===l - -] -] -} =1 9 18| 28| 38| 49§ 60| 72| 84| 97
18| —l—-l=]—i—]—}=-] =] =}=] =] —=]—]— 9 191 29 39 50) 62 74| 86
199 | ——|—-|~-|—-}—|—-] —-—|—-—{—-}t—-—t{ =] =1 =1 91{ 191 29 40} 51} 63} 75
1,5 |- —-|—-|=-|—-}{—-|-|—-—t~-1—-—}|—-—|=-}|—-—1=1—=1= 10 20| 30} 411 53] 65
20 |- -1 —-|—-|—-]~-l—{-]~-]=-j—=-]|—-—|=-|—-}=q{—=1]= i0] 201 31 42 | b4
20| —l—]—]—=1—]—=|—-] =] —-1|—]—= T — —_ — | — 10| 21 32| 43
20| —}|—1=-l—-|—-|—-{-]|-}t—-—]1=-—1=-]—-]|—={=-1=—]—=}{—=—1]~1]~ 104 21| 32
o5t —l-fi=ft-1{1-1—-1-—-/1-!/1-!/1-1-1/-|/-t—-—}-!—=—]1=-t=1—1-= 11 ] 2t




g,1/m3
24
2,2} d
204
18 & e
Lt 76} L7ifon
T4 14 \
Lo e — {
7,2)‘ hZ \
]
ok A7 Lot f 20
o8l aef __ &7
06 4,6 - Ag
541 G4l _ e i
4
0,2 0zl 1
4 ]
a L1 g Lt | L i
7 12 & 15 18 20 22 1 77 12 13 2,rfem?
e Py P P

Puc. 6.4. I'padukn pas onpefefleHHs KOJHYeCTBA YTSMEIRTENH, HeOGXOXHMOroO
Aas yrsxeneHas 1 M® NPOMHBOYHON XHAKOCTH B AManadoHe OT Py AC Pgi
a — GapHTtoM, p = 44,2 rfcM?;, 6 — MenoM, p = 1,7--2,3 rjem?

Tabmua 6.6
Maor- HcxonEas NJAOTROCTb NPOMHBOYHOR XuAKOCTE, r/cM®
HOCTB

peareH;ra,
rfem B2 L3 f L4 L8 e 0,7 Le ] 1, ) 802 | 2228
0,90 450 | 620 | 790 | 980 | 1180 | 1400 | 1630 | 1870 | 2140 {2430 | 2760 | 3120
0,95 380 | 540 | 720 | 910 | 1110 13201580} 1800 | 2070 ] 2360 | 2690 j 3050
1,00 300 | 470 | 650 | 840 | 1040 | 1250 | 1480 | 1730 2000 | 2290 [ 2610 } 2970
1,05 230 | 400 | 570 | 760 | 9601180 14101660 | 1920 | 2220|2540 | 2900
1,10 160 | 320 | 500 | 690 | 890 | 1100 | 1330|1580 [ 1850 | 2140 | 2460 | 2820
1,15 80 1 240 | 420 { 600 | 80010201250 (1500|1770 {2060 {2390} 2750
1,20 — | 160 | 340 | B30 | 730 94011701420 1690 | 19802310 2670
1,25 — 80 | 260 | 450 | 650 | 860 {1090 | 1340|1610 | 1900 [ 2220 | 2580
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XHMHYECKHE PEATEHTBI,

MPOMBIBOYHBIX JKHIKOCTEA

NMPHMEHSAEMBIE IJiA

OBPABOTKH

Ta6aana 6.7
T'pynna Pearear IrocT, OCT, TV
3
Vusiraurenr | Tpuratpuiidochar rexuudeckuit 'OCT 201--76

BOJbI

Conn —
HEI'HGHTOPH
nUcIepranuu

TJIHHBI

I'ymath

JIurnusu

QeHoMH

Spuph

DEJUTIONIO3E

Jlursocyaip-
donaT

Harpust tpunomudocdar TexHuyecKHH
» nosudocedar
TprnonndochaT KalAsi TEXHHIECKHA
Coxa KaJLIHHHDPOBAHHAR TeXEBHUECKas
»  KaJAbIMHHPOBaHHAS
ITnas comn KaJbDHHEPOBAHHOM

Kannit xaopucThii
To xe
» »
X nopranuit-aMeKTPONHT
Kanbnuil XJOpHCTHIA

» »
Conp noBapeHHas TeXHHUeCKasi
Bumogur

Kapuanur oforamerssil
HapBects cTponTEIbHAS

» HeralleHast
Munpepanusatop MIMH-1
AuoMHHAT HaTpusa cyxoft

» »

IHeMenT ryHHO3EMHCTRIH
Kynopoc xenesusti

YriemenouHoll peareHT NOpomKxooGpasHEIA
PearenT ryMaTHO-KaJTHEBHIH

Pearest rymaTtHm# MoandHIBPOBAHHBIA
MIrp

Hetponuruns HaTpHEBHIT
Hreras

TNonndenon aecoxuMadecKHi

KapOoKCHMETHNENNION03a TeX HHIeCKan
» NOPOIIKOBas

Kounenrpar CIAB nopomrooSpasneil

KounercupoBaunas CCB xkuznkas

To xe nopomxooGpa3nas

KorzencnpoBankas CCH-4

DeppoxpOMIHIHOCYIb(OHAT

JIarHoCyAbGOHATH TeXHHYECKHE TBEpJEle
» » JICTM-2

Oxsui

Crabunusatop GYypOBHIX PacTBODOB

FOCT 13493—86 E
T'OCT 20291—80
TY 6-25-26—80
I'OCT 5100—85 E
T'OCT 10689—75
TY 113-03-479—86

I'OCT 4568—83
TY 113-13-2—84
TY 48-10-40—76
TY 48-10-70—81
I'OCT 450-—77
TY 48-10-59—79
TY 18-11-3—84
I'OCT 7759—73
I'OCT 16109—70
TOCT 9179—77
TV 81-04-131--78
TY 48-10-15--81
TY 48-5-52—76
TY 64-5-43—83
I'OCT 969—77
FOCT 6981—75

TY 39-C1-247-—79
TY 39-932—84
TY 41-01-479-—-82

OCT 59-16—76
TY 59-85—76

TY 81-05-71—80

OCT 6-05-386—73
TY 6-09-2344—78

TY 81-04-225-—79
TY 39-09-22—74
TY 39-094—75
TY 39-095—75
TY 39-01-08-348—78
OCT 13-183—83
OCT 13-287—8b6
TY 84.229—76
TY 13-05-146—81
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Tipoxoaxenne

rabxa. 6.7

T'pynma Pearenw roCT, OCT, TY
Tanunst Kpaxman kaprodenbuuit I'OCT 7699—78
3 KYKYDYSHH{ I'OCT 7697—82
Agpunatel | {wnau TY 6-01-166—74
TMonnakpuiIoHATPHA TY 6-01-35—75
Merac TY 6-01-264—74
Merakpunosuii conoanmep M-14 BB TY 6-01-1070—76
To xe Jlaxpue-20 TY 6-01.1257—81
»  Jlakpuc-95 TY 6-01-1320—86
TMonpakpunaMup-refb TeXHAYECKHHR TY 6-01-1049—81
TMonnakpraamua cyxol TY 6-16-2631—81
Pearenr K-4 TY 6-01-1271— 82
Illenoar | Cona kaycTHUecKass TeXHHYecKas I'OCT 2263—79
Hatp exkufi TexHuueckni TY 6-01-1306—85
T'uppaT OKCHAA KaiHs TeXHHYECKHH I'OCT 92856—78
Tuapokcrg Kanus fiaa 6yposbix pactBopoB | TY 6-18-50—86
Xpomars | Hatpms GHXpoMaT TeXHH9eCKHH rOCT 265178 E
Kanus » » I'OCT 2652—78 E
CmasuBa- | Ipadur smutefinnit T'OCT 5279—74
omue CMAJI-1 TY 38-101614—76
106aBKH Oaoropearent T-66 TV 38-103243—79
Tlerponatym OCT 38-01117—76
INlacra kcKeBeHHast SMYJbFHpYIOIIas I'OCT 5344—82
Kucaora pedraHad MEJAoHA(T roCT 1330277
Macsio TanoBoe TY 13-05-130—8!
JloGaBka cMasounas gag GypoBmx pacro- | TY 51-250-—-86
poB
Amyabra- | Cyabbonos nopomkooGpasHbil TY 6-01-1001—75
TOPH » 45 %-umift pacTBOp TY 6-01-862—75
» 40 %-upifi pacTBOp TY 6-01-1043—86
» HII-3 TY 84-509--8]
BemecrBo Bcnomorarteasnoe OIN-7, OIT-10 | TOCT 8433—81
Smyasran TY 6-14-1035—79
Aumyascon SH-4 TY 38-101628—76
Muuro crhipoe cyabdarsoe TV 81-05-118—77
IMenoracy- | IlosmusTuien HH3KOR NJIOTHOCTH I'OCT 16337—77 E
TeAH » BRICOKOl ILIOTHOCTH I'OCT 16338—85 E
» HNOPOMIKOOGpasHEH TY 6-05-1866—78

Xunkocrs Kpemuniioprannueckas [IMC
JKunxocrs TIMC

» TIMC
» TMC
» 131-86

CnupTH cHHTeTHuUeCKHe xHDPHbie Cp—Cy
To xe Cy—Ciq

CHHTeTHYECKHE JXHPHEIE KHCJIOTH
Pearent BXKC

Aspocrn MAC-200

I'OCT 13032—77
TY 6-02-737—78
TY 6-02-803—78
TY 6-02-820—79
TY 6-02-583—75
TOCT 19652—74
FOCT 13937—86
FOCT 23239—78
TY 38-10743—78
TY 39-888—83
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KJACCH®HKALIUAA XHUMHYECKHUX PEATEHTOB

I.I1o conecrofixocrTn:

Hecosiecroiikue -— [TYIIIP, THIP, KCCB, ceporeas, docdarth,
urerar, BUTPOJHIrHHH, [1PJIX;

OrpaHHYeHHO  COJIECTOMKHE (NaCl < 10 %) — KMII-350,
KMII-400, KCCB-1, okaua, ®XJIC, CMAJI-1, anoMHHAT HATpHS;

cosecrofikde (NaCl > 10 %) — kpaxwmaJ, arpunare, KCCB-2,
KMII-500, KBII;

cojlecToiKHe K mnoauBajtenTHeM Karuonam (CaCl, > 0,2 %) —
KCCB-1, KCCB-2, oksma, ©®XJIC, T-66, KBII.

OcrasnbHBle XMMHYECKHE peareHTh, HCIOJAb3yeMHe NPH GYypeHHH
CKBaXuH, ABJAKTCA COJIECTOHKHMH K NOJHBAaJEHTHHM KaTHOHAM
H k NaCl > 10 %.

II. Illo repMocTOKOCTH:

HerepmocToiikue (T < 100 °C) — ryMmaTh, TaHHHH, (ocdarsl,
KMII-400, anomunar watpus, OI1-7, OIN-10, smyasconbl, Hacta Koxe-
peHHasi, KBII;

orpaHuyenHo Tepmoctolikue (7 < 160 °C) KMII-500, KMII-600,
JHTHOCYJAb(OHATH, HOJH3THIEH, MBLtoHadpt, [IPJIX, BXKC;

repMoctofikne (T' < 200 °C) — akpuaate, ®XJIC, 6uxpomartH,
CePHOKHCTI0e XKeJeso, cyJabdonon, CMAJ-1, d¢ioropearedT, coJH
HaTpHA, KaJisd H KajblHA.

6.3. XAPAKTEPUCTUKH PEATEHTOB
NOHHU3UTEJH BOAOOTIAYH

Yenewerounold p. eenm (¥ILU[P) — nopomok mapok A u B (pas-
JHYAIOTCAd TOHKOCTBIO NOMOJA), PEKOMeHAyeTcss JAo0aBasiTh B IpO-
MBIBOUHYIO XKHJKOCTh B BHJe BOxHoro pacrsopa 10-—15 %-Holi KoR-
IeHTpallMH, a TaKxKe B CYXOM BHJE yepes rujppocmecurtens uan GCM.
JloGaBka pearenra cocrasiser 0,5—1,0 % (B nepecuere Ha ToBapHHIH
nponykr). TloctaBka B Memkax Maccoll zo 40 kr. I'apaRTHARKI CPOK
rofHoctTH 6 Mmec,

Konoencuposanuas  cysvgpum-cnupmosas  6apda (KCCB) —
KHAKOCTh MJIOTHOCTHIO 1,11—1,12 r/cm® uam nopomok mapok KCCB,
KCCB-1, KCCB-2, KCCB-4 (uudpu obosHauator cofepxanue (eroa
B %), KOTOpHE OTJHYAIOTCH IO COoJe- H TePMOCTOHKOCTH; peKOoMeH-
qyeTcsi KOGaBJAATH B IPOMBIBOYHYIO KHJIKOCTH B TOBapHOM BHje. [IpH
BBOJIe OpPONIKa HeoGXoAuMa OXHOBpeMeHHas Jo6aBKa menodn. Besn-
uynpHa JOOaBKM 3aBHCHT OT CTeleHH MHHEPAJH3aIHH HPOMBIBOYHOH
KHIKOCTH M 3aGoHHON TeMmepaTypHl, HaxoauTcs B mpegenax 1—7 %
(8 mepecuere Ha cyxoe BeniecTBo). CHibHO BcnenuBaeT. IlocTaBka
B JKEJEe3HOJOPOXKHHIX IHCTEpPHAX HJAH MelnKax Macco#t jgo 20 Kr.
lapanTHAHBIH CPOK rojHocTH 1—3 Mec (32BHCHT OT 3aBOJa-IOCTAB-
mMHKa).

Kapboxcumemuayerniososa (KMI]) — nopoIlok HJIH BOJTOKHHCTHH
MaTepHaJ/ B 3aBHCHMOCTH OT MapKH. Brmyckaemsle Mapku: KMIL-250,
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KMIL-350, KMIL-500, KMIT-600 (uudpa oGo3HagaeT cTeneHb NOJH-
mepH3anui). UeMm BHIUE CTeNeHb NOJHMEpH3aluH, TeM GoJee coJe-
H TepMocTOHKHE pearenT. PekoMerzyeTca 106aBIASATE B POMBIBOUHYIO
xAgKoctb npH pH = 8,5-+-9,5 B cyxoM BHae uepes r'HIPOCMECHTENb
uag OCM uan B BHze BofHoro pactBopa 5—10 %-HoH KOHUEHTpPaLMH.
Bennuuna po6GaBKH 3aBHCHT OT MapKH peareHTa, MHHepaJH3alud
NPOMBIBOUHOH JKHAKOCTH H 3a00HHOH TeMIepaTypel H COCTAaBJfAET
0,2—1 % {8 mepecuere Ha ToBapHEIH npoAyKT). [locraBra B Memkax
maccoft 1o 25 kr, TapanTufiHLIE CPOK TOJHOCTH He YKAa3aH.

Tudpoausceannetl nosuarpuronumpui (2unan) — RUAKOCTh ILI0T-
noctbio 1,1—1,11 r/eM® ¢ KoHueHTpaudefi oCHOBHOrO Bemecrsa 7—
12 %, KoTopas saMep3aeT NPH OTPHUATEILHHIX TeMuneparypax. Ouenp
YyBCTBUTENIEH K IPHCYTCTBHIO NOJHUBANEHTHEIX KATHOHOB, A00aB/sieTca
B NPOMBIBOYHYVIO KHIKOCTH B TOBapHOM BHIE. BeinunHa Jo6aBKH
3aBHCHT OT MHHepaadsauuy xuakocTH mo NaCl u sabofiHofi Temnepa-
TYpH H cocraBaser 0,2—2,0 % (B mepecyere Ha OCHOBHOE BeILIECTBO).
Ilpa pH < 9,5 koaryanpyer IMIHHACTYIO (a3y IPOMBIBOYHOH KHJIKO-
ctd. [locTaBKa B KeN€3HOZOPOKHEIX LHCTEPHAX HJHM CTaJbHBIX 604-
Kax BMeCTHMocTbio 275 5. TapanTHHHEIA CPOK TOXHOCTH 3 Mec.

Memarxpunrosed conoaumep (memac) — NOPOIIOK, OYEHb YYBCTBH-
TeJeH K NPHCYTCTBHIO NOJHBAJIEHTHHX KATHOHOB, J06aBJjseTcs B Npo-
MBIBOYHYI0 XHAKOCTE ¢ pH = 8,5+9 B BHie BoAHO-lIEN0YHOrO pac-
tBopa 7—10 %-Ho#i KoHueHTpamuH. BeiMuuHa n06aBKH cOCTaBIISET
0,3—2,0 % (B mepecueTe Ha CyXOe BelHECTBO), 3aBHCHT OT 3a60HHOH
TeMIepaTypel H COJEHACKIIIEHRHOCTH NPOMBEIBOYHOH xugKocTy o NaCl.
Merac daokynapyer ramarcryre ¢asy. IlocraBka B MemKax Mmaccoit
25 Xr, rapaHTHHHEA CPOK TOojgHOCTH 8 Mec.

Cons concaumepa memarxpurosold xucaomer (Jlaxpuc-20) -~ nopo-
oK. 18 06paGoTKH IPOMBIBOYHON KUAKOCTH NPHMEHSAETCA Mapka A.
Jlakpuc-20 — cuJAbHBIH (AOKYJAAHT BbIOYPEHHOH HOpOIH, He YyB-
CTBHTeJIeH K IOJIHBaJIeHTHBEIM KaTHOHaM NpH cojepxauud xo 0,6 r/i,
noGaBasieTcss B NPOMBIBOYHYIO XHAKOCTs ¢ pH = 8-+10 B cyxom Buge
yepes ruzpocMecutens A OCM miam B BHZe BOZHOTO pacTBopa
5—8 %-Holft KomuemTpaumH. Besnnmunna no6aBku cocrasiasier 0,2—
2,0 % (B mepecueTe HA CyXO€ BEWECTBO) H 3aBHCHT OT MHHEDAJIH3AIHH
npomeiBOUHGH xHAKocTH. [loctaBrka B Memxax maccolt 20—30 kr,
BeicoTa Witabenss He Gosnee | M. TapantuiiHel cpok rogmoctd 1 T.

Kpaxmasr — nopoumok, npuMeHsieMbli AJA 06paGOTKH COJIEHACHI-
HIEHHLIX NPOMBIBOYHLIX XxHiKocTed ¢ pH = 10=-11. Kpaxmaa go-
6aBJasercs B BHJE BOJHO-IIEJOYHOTO pacTeopa 58 %-Hol KoHIeHTpa-
muan. Bennuwna no6aBxu cocrasisier 1,5--2 % (B mepecuere Ha cyxoe
Bemectso). IlocraBka B Memkax maccol 20-——25 Kr, rapaHTyHHBIH
CPOK T'OJIHOCTH He OGYCJIOBJIEH.

TNOHHU3HUTEJIH BA3KOCTH

Konyenmpam cyavgpudno-opoacacesol 6paxcxu (KBIT) — nopoox,
npamMensieMbl A 06paGoTKH NPOMEIBOYHOH KHAKOCTH J000H MuHe-
panmsanyuu 0pu saGofinoll Temnepatype Zo 100 °C. Beomutesa B npo-
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MHBOYHYIO XHJKOCTH B CYXOM BHJe, BeJHuHHa xo6Gasku 1—2,5 %.
CunbHo BcnenuBaeT. [locraBka B MemKkax Mmaccofi 20 kr. apantaii-
HHH CPOK rogHoctH 12 mec.

Deppoxpomauznocyrvgpornam (PXJIC) — nopomok, Zo6aBasieMbiil
B NPOMEIBOYHYIO XHAKocTb ¢ pH = 8,5+-9,5 B cyxom BuAe naH B Br e
BogHOro pacteopa 30—40 %-nofi xonneHTpamui. BennunHa no6aBKH
2—3 % (B mepecuere Ha ToBapHOe BemecTBO). CHJBHO BCIIEHHBaeT.
IlocraBka B MmemKax Maccofi 40 kr. I'apaATHARLIE CPOX TOAZHOCTH
12 mec.

Oxucaennud auznocyarsgonam (0x3ua) — NHIKOCTH IJIOTHOCTHIO
1,12—1,14 r/eM®, no6aBnsieMass B NPOMLIBOYHYI0 XKHIKOCTH ¢ pH =
= 8,56+9,5 B Buse BogHOro pacreopa 20—30 %-Ho# KOHIEHTpauHH.
Benauuuna po6aBku 1—2 % (B mepecuere Ha TOBAapHHIH NPOAYKT)
TlocraBka B XeJNe3HOJNOPOXKHEX HHUcTepHAX. ['apanTHAHLIA cpok rox-
HOCTH He OGYCJIOBJEH.

Ilonusumens esasxocmu noaugenoa secoxumuueckutl (HOAX) —
KUAKOCTb IIOTHOCTBIO 1,15—1,25 r/em® ¢ conepxanHeM CyXoro sere-
crBa 30—40 %. [o6aBasieTcss B NPOMBIBOYHYIO XHAKOCTh ¢ pH =

- 910 B BHAe BomHOro pactBopa 5-—10 %-Hof KOHLeHTpaUHH
(B mepecuere Ha cyxoe BemecTBo). Bennuwna ao6Gasku 0,2—0,3 %
(B nmepecuere Ha cyxoe BemecTBO). [JocTaBKa B oforpeBaeMbIX KeJes-
HOJIOPOXKHBEIX HHCTepHaX. ['apaHTHAHHA cpoK ropHoctH 6 mec.

Humpoauenun — nopomox, po6aBiasieMblii B  TPOMEIBOYHYIO
xuakocTs ¢ pH = 9-+-10 B BHAe BOAHO-IENOYHOrO pacTBopa 5—
10 %-B0# KoHNenTpaudu. Benwuwna noGasku 0,2—0,5 % (B nepe-
cueTe HA TOBAPHHIH Npoaykr). [locraBka B Memxkax MaccoH 25 Kr.
lapasTHHAHBIA cpOK rogHoctd | r.

Heeman (oxucrennvill HumpoausHur) — mnacra ¢ COZEPKaHHEM
cyxoro BemectBa 50 %, noGaBnsemMas B NPOMBIBOYHYIO XKHIKOCTb
B BHJE BOAHO-meJouHOoro pacrBopa 10—20 %-HoH XOHUEHTpalWH
(B mepecuere Ha ToBapHHH NpoayKr). Benuuuna noGaeku 0,2—0,5 %
(8B mepecuere Ha cyXoe BemecTBo). [locTaBKa B IOJH3THJIEHOBHIX
memKax maccoft 35 kr. ['apanTHHHBIH CpoK rogHoct | T.

Kucroma I-oxcusmuaudendugocgorosas (034P) — ropiound na-
cTooO6pasHblfi NPOAYKT. [oGaBisiercs B MNpPecHYX NIPOMBIBOUHYIO
XHIKOCTh B BHJE BojHoro pacrBopa 1—I10 %-HOH KoHUIEHTpAaUHH.
Besmuunna po6asku 0,005—0,3 % (B mepecuere Ha TOBapHHIH IPO-
nykt). IloctaBka B MemKax MM KapTOHHHIX Oapaanax Maccod
50 kr. T'apanTHiHBIE cpoK rogHocTH 1 T.

Hoaugpocpamor (mpunampudighocpam, mpunoaugocgam nampus
HJIH HQMPUR-KAAUS, noaugocham nampus) — KPHCTAIBL, NOPOIIOK
H KYCKH CTEKJOBHJIHOTO BellecTBa CooTBeTCTBeHHO. Jlo6aBasioTes
B NpecHYK NPOMEIBOYHYIO XuaKocTs ¢ pH = 9 B Buae BogHOFO pac-
tBopa 10—20 %-HO# KoHueHTpaiumu. [IpH HANHYHH HOHOB KaJbOHUA
B MPOMBIBOYHOH XHIKOCTH BHayaje AeHCTBYIOT KakK peareHT AJd HX
HeATpaJH3aLMHU, a IOTOM YIKe KaK pasxuxurtenb. IlocraBka B MelIKax
maccoft 30—38 Kr uan banepunx Gapabanax maccoit no 60 kr. T'apan-
THAHBIA CPOK rofHoctH 6—I12 wmec.
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HHTHBHTOPbLI AHCIEPTALIMM TIJIHHbI

Byposot peaecenm JHIMAH — Bsa3Kkas MHUAKOCTb MNJOTHOCTHIO
1—I,1 r/em®. loGaBasietcst B OPOMBIBOYHYIO JKHAKOCTH B TOBADHOM
sufe. [locraBka B Gouxax BmectHMocTbI0 200-—275 n. TapasThfinni
CpOX romHoctH 12 mec.

Xaopucmniil kaaut uan xaoprasul-snexmposum — nopouok (rpa-
HYJBl, KPHCTAJJH) HJH KycKM pasnuyHoro pasmepa. llo6aBasercs
B MPOMHBOYHYIO XHJKOCTh B TOBapHOM Bujae. BenuynHa [06aBKH
1—7 %, 3aBHCHT OT THHa H BJAXXHOCTH Pa3GypHBAEMBIX TJIMHHCTBHIX
1OpOJ H THNA TNPOMHBOYHOH MKHAKOoCTH. [locTaBasiercss B MemKax
maccot 40-—50 Kr uaH HaBaJOM B KDHITHIX BaroHaX. [apaHTHHHBIA
cpok roguoctH 6--12 mec.

Xaopucmpildd  Kaapyuil — HOPOMIOK, YemyHKd HJAH  TPAHYJIHL
THIB — KaNbLIHHAPOBAHHHIH, NJaBnedsli HaM  xuakuaii.  [loGas-
NIAETCH B NPOMBIBOYHVIO KHAKOCTh B TOBAPHOM BHJE HJH B BHIe 30—
50 %-uoro BogHoro pacrBopa. Benmudna po6apku 0,1—10 %, saBu-
CAT OT THNA HPHMEHAEMOH NPOMEIBOYHOH XHUAKOcTH. Henpumernum
B KajueBhX pacrBopax. [IlocraBnsiercst B CTaJbHHX GapabaHax
maccoft 100—1560 xr, nonusTaaeHoBHX Mewkax Maccoff 50 kr, xoH-
refinepax MK2-1,5 nau cneusaipHbIX KeJAe3HOJNOPOKHHIX IHCTEPHAX.
Turpockonugen. CpoK rofHoOCTH He OrpaHuues.

Xaopucmmil maznud (6uwogum) — denryiku, npuMeHseTcs B I'H-
ZporenbpMargHesblx pacteopax. OQdeHb T'HTPOCKONHYEH, pacTBOPsETCs
B BoJe B cooTHomeHnH 3 : 1. [locraBasieTcsi B MellIKaXx ¢ IOJAUSTHAEHO-
BEIM BRJaguieM maccoli 30 Kr uau B KouteiiHepax MKP-1,0. Tapan-
THHHBIH CPOK TORHOCTH 6 Mec,

T'udpokcud xasvyus (ussecms) -— NOPOLIOK, THI — BO3AYLUHAS
rameHas (rujapartHas). Jo6apasercsa B TPOMBBOYHYIO XKHIKOCTb B BUJE
BojHoro pactBopa 20—30 %-Hofi xonueHrTpauun. Beauunna noGaBkH
0,5—2,6 % (B nepecuere Ha cyxoe BewectBo). CHJbHAs MHIEJN0Yb.
INocraBaseTcs B Mewkax Maccoil 50 K© WM HaBajJoM B KDBITHIX
BaroHax. [apauTH#HE cPOK rogHocTd 1 mec.

Xaopucmud nampuitl (nosapexnas coas) — Kpucraaiasl. [o6ab-
AsieTcs B NMPOMBIBOYHYIO JKHAKOCTH B ToBapHOM Buje. [Ipumensietcs
B COJEHACHIUNEHHBIX pacrBopax. [locraBasiercs HaBaJoM B KPBITHIX
BaroHaX. CpoK rojHOCTH He OTpaHHuYEH.

Cmexao nampuesoe wCudKkoe — TyCTasi XHIKOCTb IJIOTHOCTBIO
1,36—1,52 r/cm®. Buabl — cooBoe M CONOBO-CYJIbHTHOE; Mapkd A
u b. [lpumensercs B CHIHKATHEIX PacTBOpaX, BBOZHTCS B IIPOMBIBOY-
HYIO XHJIKOCTb B TOBapHOM BHjJe, BeJHuyMHa jobGaBkn 2—5 %. Ha
Bo3iyxe OricTpo TBepieer. IlocTaBka B Goukax BMecTHMOCThbIO 100—
250 1 MM XKeJIe3HONOPOKHEIX HHCTepHaX. 'apaHTHHHHIA CpOK rog-
HocTH 12 mec,

Tudpogpobusupyiowan kpemnudopeanuueckas acudxocms (FKXK-10,
TFKOK-11) — xunxocts mnotHoctbio 1,17—1,21 r/em®. [loGasasierca
B MNpPeCHYIO NPOMBLIBOYHYIO MKHJKOCTh B TOBapHOM BHJE, BeJHYHHA
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po6aBgn 0,3—1,5 %. CuabHas meaods. [locrasasiercst B Goukax
pmectHMOCThi0 100—200 &1, TapanTHHHEEG cpOK rogHocTd 6 Mec.

TEPMOCTABHJIU3HPYIOIUUE PEATEHTHI

Buxpomam nampus (xpomnux) — nopouok, noGapisiercss B Opo-
MBIBOUHYIO KHJKOCTb B BHJe BogHOro pactBopa 10 %-noil KoHueHTpa-
unu. Benmunna pobaekn 0,06—0,2 % (B nepecuere Ha TOBapHEIH
NPOLYKT), 3aBHCHT OT 3a60HHON TEMNEPATYPH H COCTABA HPOMBIBOYHOM
xugkocrt. Hposur. I'locraska B cTajbHblx Gapabarax maccoit 50—
100 kr. Cpok xpaHeHHs He OrpaHHYeH.

Buxpomam karus (xpomnix) — NOPOMWIOK, aHAJTOTHIEH OHXpOMATY
HaTpHs.

PEATEHTBH JJid CBS3bIBAHHSI HOHOB KAJbUHA H MAIHHA

Kanoyunuposannas cods — nopomok mapke b wiu 1—I11 copros
(npu H3roTOBJEHHM H3 HeheAMHOBOro chpbs). IoGamasiercs B mpo-
MBIBOYHYIO JKHAKOCTb B CYXOM BHJE HJH B BHZEE BOJHOIO PacTBOpa
510 %-nofi KomueHtTpauuu. CuapHas menous. [Ipumensercs npu
Mo dHKAaLHMY IVIMHONOPOWKOB H 6apuTOBOro yrsxkeaurea. [locrabka
B MemKax maccoft 40-—50 kr. [apantafinwift cpok rognoct 3—85 mec
(3aBHCHT OT 3aBOAA-H3TOTOBHTE).

Docamut (mpunoaupocham nampus, mpunamputigocdam, nosu-
ocgpam nampus, mpunosugocgam Kaaus) — NOPOIIKH, K0GaBAAOTCS
B NPOMBIBOYHYIO MHHMJKOCTE B TOBapHOM EHje. Benmuyuna HoGaBKH
3aBHCHT OT KOJIHYECTBA HOHOB Kalbl|gs HJY MAarHHfA, NepeXofsimHX
H3 LITamMa B NPOMBIBOYHYIO XHMAKocTb. IlocraBKa B MemIKax Maccofl
25—3b kr. Tapantufinnit cpok ropnoctd 1 r. u Gojee.

CMA30YHBIE JNOBABKMH

CMA-1 — xuagocrs niotHoctsio 0,9 r/fem®, nobasasiercs B npo-
MBIBOYHYIO XHAKOCTb ¢ pH == 9,5 B ToBapHOM Buie. Bejnuuna Xo-
6aBru 1—2 %. Tloxapoonacen. INoctapka B oforpeBaeMbIX JKeJiesHo-
JNOpOXHEIX nucrepHax. FapanTH#ukf cpoK rofrocTd 1 1.

TI'pagum — nopomox mapox I'C-1, I'C-2, I'C-3 n I'C-4, npume-
usiercsi coBmectHo ¢ Hedrbio unuw CMAJ-1 B xosmuecrse 1—2 %.
INoctaBka B Meizkax maccoit 40 &r. Cpox xpaHeHHS He OrpaHHYeH.

Hegpmy — xunrocrs niotHoctsio 0,85—0,89 r/cm®, nmoGasisercs
B POMRIBOYHYIO XHAKOCTH B Koauwecrse 8—20 % coBmectsO ¢ rpa-
duToM H smysbraropami. IlocTaBKa B XeJe3HOLOPOXHEIX DUCTEPHAX.
Cpok XpaHeHHs He OrpaHHdeH.

Daomopeazenmut T-66, T-80 — xupxocts nJjortrocteio 1,02—
1,05 r/cm®, noGasasitorcsi B DPOMHBOMHYIO XHAKOCTL B BHJE BOJIHOIO
pactBopa 50 %-no#i KonuemTpauuu. [IpuMeHsoTCs Kak cTaGH/IH3a-
TOPH B COJEHACHIMEHHEIX NPOMHBOMHHX JKHAKOCTAX, MEHOTracH-
Ted M TOTJIOTHTENH cepoBojopoja. Benwumna poBaexu 0,5—1 %
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(B nepecyere Ha ToBapRHA NpoayxT). [loxapoonacEw, npu poGaBke
10 % Boxawr He ropar. [locTaBKa B 3Ke/€3HOLOPOXKHLIX LHUCTEPHAX.
CpoK XpaHelHs He OrpasHHuesn.

3AMYJIbrATOPHL

Benosozameasnoe eewecmso OI1-10 — macnonogofnas XujKocThb
HAY nacra, BCAOPacTBOPHMAR, cOXpaAser RehTenPOHHIAEMOCTD Necya-
HHKOB, NPHMRHARTCS AAA Jydinell JHCIeprauus HedpTH B TPOMBIBOYHOM
xrjgxoct. [HoGaBigeTrcs B BHIe BOJHOIO pacTBOpa COBMECTHO
¢ BedTbi0 HENOCDEACTBEHHO BO BCACHBAIOUIYI JHHHIO HACOCOB.
IMoxapoonacHo. [locrapka B xeneaHnX GoyKax BMECTHMocThO 100—
300 n. TaparTHéRW# cpok ropdoctd | r.

Cyavghonor, cyasthoros HII-3 TeXBH9YecKHH — XKHAKOCTb ODH CO-
fepaHMH OCHOBHOro BemectBa Ao 50 % Ham nmopowmok, coxpaHsier
He(TENPOHHAGMOCTb MeCUaHHKOB, (JIOKYJIHPYET GapUTOBHIH YTsXKe-
A@Te]b, H3TOTOBAECHHHA MeTonoM ¢aorauuu. [loGaBisieTcs B NpPOMHL-
BOYHYIO JXHZKOCTE B Buie Heprasoro pacrtsopa 0,3—0,5 %-Ho#
KORUGHTPAUMA HENOCPeACTBEHHO BO BCACHBAIONLYIO JUHHIO HACOCOB.
BuonoruueckH passaraercsi. BoAHHE pacTBop cyabgoHOJA NpHMe-
HAeTCSl U KaK cmasuBawias rofaska. [focraRka nopomka B mMemkax
Maccofi 10—20 Kr, XKHIKOFO — B CTaJbHHIX 00YKaX BMECTHMOCTBIO
100—200 21 o B oforpeBaeMHX 3MaNHPOBAHHHX KEJNEIHOKOPOH
HHIX [HcTepHax. IapautHiHEIER cpoX rozHoctH 3—I12 Mec (3aBHCHT
OT THUA NpOAyKTa).

NEHOTACHTEJN

Daomopeazernmet T-66, T-80 — xapakTepHCTHKA YKazaHa BHILIE.
Jlo6agasioTess HENOCPEICTBEHHO B BOAHKE PACTBOPH JHIHOCYJIBGOHA-
TOB B KoJHuectBe 3—b5 % oT ux ofrema. MoxHO H06GaBJATb B IPO-
MBIBOUHYIO XHJIKocTh ¢ pH = 7,5—8,5 B BHJe BojaHOro pacrBopa
50 %-HO# KOHUEHTPAUHMH HJH B TOBAPHOM BHJE.

Aspocur MAC-200 — TOHROAMCIIEPCHBIH MOPOLIOK ¢ HaCHMHOH
maccofi 50 r/a, noGasaseTcs B OPOMBIBOUHYIQ JKHJAKOCTL B BHJE
1—2 %-gofi cycneHsHH B IMsefbHOM ToljHBe. BeanunHa [N0GaBKH
22,5 % cycneasun. Ilocraska B memkax maccoit 5—7 kr. Tapas-
THHHEBIA CPOK rojsoctd | T,

Hoausmusen — TopomoK, rpany/Jn HJIH KPOIIKA JIO60H IJIOT-
HocTH H MapKH. [oGaBisieTcss B NPOMHBOYHYIO KHIKOCTP B BHJE
10 %-Ho# cycHeH3HH B JH3eAbHOM TONJAHBe. BesuunAa J0GaBKH
1—1,5 % cycneusuu. IocraBka B memkax maccoit 40—50 xr. Cpok
XpaHeHHs He OrpaHHueH.

Kucaoma nepmanas — maseo6pasHoe BeIIECTBO, MapKa MBLIO-
Hadr. [lo6aBJsiercst B NPOMBIBOYHYIO XKHAKOCTE B Buje 20—25 %-Horo
pactBopa B JH3eJbHOM TooJHBe. Benmawna no6asku 0,2—0,3 %
(6 mepecuere Ha ToBapHH mnpoaykT). Iloxapoonacra. IlocraBka
B aJIOMHHHEBHIX uuctepHax. lapauTHBHHE cpoK romHOCTH 3 T.
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Mudkocmu  131-86, 1IMC-200, [TMC-1000, ITMC-9000,
IIMC-15 000 — xpemHHOprannyecKHe  XKUIAKOCTH, J0GaBJaRIOTCS
B [IPOMBIBOYHYIO KHAKOCTH B TOBAPHOM BHJIE OJHOBPEMEHHO ¢ NEHOO0-
pasyiomuM peareHtoM. [o6aBka 0,001—0,005 %. IlocraBka B Gau-
Kax BMmectHMoctbio 20 g1, Tapantufinbii cpox ropHoctd 1 r.

Pesunosan kpouka (PC) — OTXOABI IUHHOPEMOHTHHIX 3aBOJA0OB
B BHIE MeJIKHX KycouKoB. [loGaBisieTcd B NPOMBIBOYHYIO XKUIKOCTbH
B Buge 10 %-Holl cycneHsuu B IH3€ABHOM TonsHBe. Bennuuya no-
GaBku 1—2 %. IlocraBnsiercsi HaBasoM JOGHIM BHIOM TPaHCIOpTA.
CpoK TOZHOCTH HE OrpAHHYEH.

Cnupmot cunmemusueccue (CXKC) gpaxyuu C,—Cy — XUAKOCTL
niaoraoctbio 0,82—0,83 r/eM®, no6asasiercs B IPOMBIBOYHYIO KU AKOCTh
B TOBADHOM BHJE OJHOBPEMEHHU C TEHOOOpasyIoM{HM peareHTOM.
Bennuwna po6asku 0,6—1,5 %. TIloctaBka B CTaJbHBIX GouKax
BmectHMocTeio 100—300 s1. [apanrafineiit ¢poK TOZHOCTH 6 Mec.

Il pomusoscnerusamens 6y posoix pacmeopos (MpPUKcan) —— KA JKOCTb
naoraoereo 0,98 r/cm?, noGasasiercs B NPOMBIBOYHVIO KHIKOCTh
B TOBAPHOM BHJE Uepe3 repMETHUHYI0 JO3HPOBOUAYIO eMKOCTs. OueHb
sifoBHT. Benuwunna po6askm 0,01—0,5 %. TMoctaska B GouKax BMme-
ctumoctbio 100—275 n HAH B KeNe3HOJOPOXKHEIX WHCTEPHAX.

PErYJIATOPHI pH

T'udporkcud Hampus (edxkuil xamp, xaycmuweckas coda) — KpH-
cTajinyeckas Macca HJaM XHAKOCTh 4347 %-HoH KoHIeHTpauud.
CunpHast menoub. [loGaBisercss B NPOMEIBOUHYIO KHIKOCTH B BHJE
Boanoro pacrsopa [0—50 %-Hol KoHnenTpanwe. Bennunna po6aBKH
3aBHCHT 0T HeoOxozuMmofi BeawudHH pH. Doapime no6aBKH BHI3BI-
BalOT Koaryasudio ranHel. IlocraBka B kede3HblX GourRax BMECTH-
Mmoctbio 100—300 s, Tapantafiabifi cpok rozaoctd 1 r.

T'udpoxcud xarun (edxutl waauif) — KpHCTA/IHYECKas Macca
(B BHJE TJaBa HJM 4elmyex) MAH xujxoctb 50—54 %-Hofi KoHUeH-
rpamuu. CunpHas menoys. o6asisercs B NPOMERIBOYHYIO JKXHAKOCTh
B BHAe BojHoro pactBopa [0—50 %-mofi Kouuentpamuu. [locraBxa
TBEPAOT0 — B CTaJbHEIX OapaGadax smecTHMocTbio 50—180 x, xua-
KOro — B CNELHANbHHIX KeJe3HOJOPOXHHEX mucTepHaX., lapantHs
3r.

NOrJIOTUTEJIH CEPOBOJIOPOJA

Huoxcud mapeanya mexnuueckud (BHHHTE-I) — nacra, BBo-
JUTCA B NPOMBIBOYHYIO MHUJKOCTH B TOBADHOM BHJE Uepe3 CHIpOME-
manky. BeanuynHa J0GaBKM 3aBHCHT OT KOHUEHTPAHHH CEPOBOXOPOAA
B nsacroBoM dmonzie. SizosHT. [locTaBKa B DOAHSTHAEHOBHX MEIKax
4 B aHepHHX Oapa®anax maccoil no 100 kr, B 6oukax Maccod jo
250 xr. TapanTHHHHE cPOK TofEoCTH 2 T.

Daomopeazerim T-66 wau T-80 — mmaxocrs, pobasiasercs B To-
BapHOM BHfAe. BenuuuHa A06aBKH 3aBHCHT OT KOHIEHTpanHH cepo-
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Bogopoja B MmuaacroBoM durouse. IloctaBka B KeJe3HOAOPOXKHBIX
nucrepiax. CPoK TOAHOCTH He OTpAHHYEH.

Ceposodopod- nedmpaﬂusyrauqaﬂ ymasessouas, aoéaexa (CHY ) —
MeJKO pPasMOJOTHIE MarHetHT. [loGaBaserca B IPOMBLIBOUHYIO MKHJ-
KOCTh B TOBAPHOM BHJE OZHOBPEMEHHO KaK YTAXKeJHTEJh H IOrao-
THTENEL CEPOBOJOPOAA. Beauwina H06aBKH 3aBHCHT OT KOHIEHTPALMH
CepOBOAOPOJA B IAACTOBOM QUIKHAE, TAaK KAK NOCTe XHMHYeCKOi peak-
1MH MAarHeTHT BHINAJ2eT B IIJIAM B BHJe NHPHTA. [locTaBKa B BaroHax
HaBajoM. CPOK TOJZHOCTH HEe OrpaBHYeH.

HANOJHHTEJH

Acbecmn xpusomunoseiti — MenkoBOJOKHUCTHEA (oarpynna [T mau
M) mnm neweBHppwift (mogrpynma K) matepuman. Mapkm or [1-3-75
zo I1-6-20 u ot M-3-756 g0 M-6-20 (Bropas rpyuna nudp o6o3Hayaer
MaccOBYIO JOJII0 OCTATKa Ha CHTe ¢ sivedko# 4,8 wmm). Hobasiasiercs
B NIPOMEIBOYHYIO KHJAKOCTb B TOBapHOM BHJe. [TocTaBisiercs B MeluKax
maccofl 20—50 xr. Cpox rojHOCTH He Orpasuued.

Caroda mosomas  ¢haozonum — NEIEBHAHBEIA  [IPOAYKT MapKH
COMM-063, noGaBnsfercs B NPOMBIBOYHYH KHJKOCTH B TOBapHOM
Biafe. [locraBnsercss B Memwkax maccoit 40—b0 Kr uam B pesuHo-
KOpJAHHIX KoHTefiHepax MK2-1,5. Macca maptun 63 7. Cpok rozHocTH
He orpaHHYes.

Codepwanue
2a3a, %
a 3
8.crd
20 20
162 5+
\‘— d
g ; Vi 7
f z \"""“4 J
P
Sl 1 L1 ] & 1 L ! |
g7 72 7 4 5 174 S i )22

Jobasxa. Yo

Prc. 6.5. CAm:xeHHe BOROOTAAUR PAHHACTOLO pac-
TBOpa pasiHYHON NJOTHOCTH HB TVIHHE TPYNIH \ 1 '
IMBD npr o6paGoTke XHUMHYICCKHMH peareHTAMH:

a -— 5 %-amM pacraopoM KMIILy 6 «— 20 %-BEM pacTBos a 0,05 o1 G175
poM YHIP3 I = p == 1,02 p/cM¥} 2 —~ p == 1,04 pfcmby Konyenmpayust
8 ~—p 1,06 r/cm¥y & == p = 1,08 pfem? newgaacumens, %

Pauc. 6.6, ArrapaocTs nemoracutedefi nps ofpaGorse pammmcroro pactsopa 10 %
KCCB:-
1 — pesmoBam XpomRa) 2 —= O3II) § — [IMC-1000
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Hanoanumeav-dpobaenas pesuna — cMech H3MEJbYEHHON DPE3HHEL,
KOpA0BOH TKaHM H KOPJOBOTO BOJOKHA. JlJiMHAa KOPHOBHIX HHUTEH He
Gosiee 30 mM. Mapka HIOP-10. [loGaBasiercs B HUPOMBBOYHYIO 3KHJ-
KOCTb B ToBapHOM BHje. IlocraBisieTrcsi B GyMakKHEIX HJIH MOJH3TH-
JeHoBHIX MemKaXx. Cpok rogHoctH 12 Mmec.

AKTHBHOCTb NEHOTACHUTEJIEA

1. TIpoMbIBOUHEE XHAKOCTH, MHHEPAJH30BaHHEE XJOPHCTHIM Ha-
TpHEM:

NOJIMSTHJIEH, Pe3HHOBasi KpOilKa, MBEUIOHadT, cTeapar ajioMHHHS,
tdnoropearent T-66;

CHHTETHYEGKHE JXHPHHE KHCJOTH, BLICIIHE CHHTETHUECKHE XKHD-
HHE CIHPTH;

CHBYIIHOE Macso, XHAKocTh ITMC.

2. TlpoMEIBOYHBIE XKHIKOCTH, MUHEPAJIH30BaHHKE XJOPHUCTHM KaJlb-
HHeM:

HOJMITHIIEH, CTeapaT aJJIOMdHHA, ¢uaoropearear T-66, Bucmme
CHHTETHUECKHE XKHDHHIE CHIHDTH;

pesnHOBasi KPOIIKA;

CHBYIIHOE MacJ/0, MBUIOHA(®T, CHHTETHYECKHE JKHPHHE KHCJIOTH,
xuakocrs [IMC.

HPHIOTOBJEHHE PACTBOPOB XHMHYECKHX PEATEHTOB

Ta6amna 6.8
Koﬂuen- KOJIH ) Bpeus!, ‘
Pearenw vpanus, Mopsazxor Bsopga aa 1 M%, A
% ! nepeMe- | gzevosn
OIHBaHA S
nyipe 15 Boza 600 23 24
MMyump 150
Bona OcranbHoe
KMI] 5 Bona 800 23 —
KMI] 50
Boga Ocraanuoe
Kpaxman 8 Bona 800 34 5
Engu#t marp cymoft 10
Kpaxman 80
. Bona Ocranbnoe
OKCCB 30 Bozga 500 1—2 3—-5
KCCB, 50 % - un1ik 400
pacrsop
Buxpomar  uaTpus 20 1—2
(kanus)
Bona OcransHoE 0,6 3--5
Egkuit gatp (cyxoft) 15—20
dJotopearent 50 Bopa 500 0,1 —
duoropearent T-66 500




Mpozomxenne Taba. 6.8

Bpems, w
Kornen- Koarvecrso
Pearenr Tpayns, Topsaoe sBoga na | M% &
% ’ nepeMe- | grevos
IIHBARKH
ITAA 1,2 | Boma 500 3—4 23
Harpu xaopueTHit 220
TMonuakpHIaMHI-TeIE 180
Boga Ocraabuoe
AnmoMuHaT Ha- 10 Bona 800 1—2 —_
TPHS AnioMHHAT — HATPHA 100
(cyxoit)
Bona Ocranbroe
AnmoMaHaT Ha- 50 Bona 500 1—2 -
TpHs IlemMent ranHO3EMH- 500
CTHH
Bona OcranbHoe
Bumodur 50 Bona 500 6—8 24
Burodur 460
Exkuit natp (cyxofi) 80
Boxa OcranbHce

IlpuMevange. KMLI MOXHEO BBOJHTL B NPOMEBOTAYID HHIKOSYb B GYXOM Bujie npa pH =
== 8-+0; pearenvsl, He yKasaHHHe B Talaulle, MONMHO BBOSHYb B DPOMEBOUHYK HHRKOSTH

B CYXOM BHJE.

6.4. KOHHEHTPALIUSI BEWECTB B PACTBOPAX
PA3JIMYHOH NJIOTHOCTH

Ta6mmna 6.9

IaorHOCTE pPACTBO-
pa, rfcm®

KoBuesrpanas, %

[lnovHOETH pacTBoO-
pa, v/ u®

Kornerrpanus, %

Kaycruu
1,00

ecKast coma

R

-

PDISE =500 NG o 0010
DBNOOO=— WA~ OO

-

oo mwiniviovioio oo toto=ia =

M

et et Pt i et b et bt bt s e s B et Pt bk sk St
W= OORNDUARWN—OQODm=~]

15,5
16,4
17,3
18,2
19,2
20,1
21,0
21,9
22,8
23,7
24,6
25,6
26,5
27,4
28,3
29,3
30,2
31,1
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Mpononxenne Taba. 6.9

Hnowg:f:w:/cxh)‘z:cvao‘ Komunenepanas, % Hnorg:::w:/c;::cwno- Kounesvpanns, %
1,35 32,1
1,36 331 1,385 32
1,37 34.0 1,410 34
1,38 35,0 1,438 36
1,39 36,0 461
1,40 37,0 } 420 i’g
1,41 38,0 ,
1,42 39,0
1,43 40,0 XnopHeiB# Kaabuul
1,44 41,0
1,45 42,1
1.46 431 1,08 9.8
1.47 44.2 1,10 11,8
1,48 45,2 1,12 13,9
1,49 46,3 1,14 16,0
1,50 47,3 1,16 18,1
1,51 48,4
1,52 49,4 1,18 20,0
1,53 50,5 1,20 22,1
1,22 24,2
CCB 1,24 26,2
1,96 28,2
1,050 10.0 1,28 30,2
1,075 15,0
11100 2000 1,30 32,2
1,130 25,0
1,155 30,0 Hssects B pacTBOpax
1,185 35,0 H3BECTKOBOTO MOJIOKA
1,220 40,0
1,250 45,0 1,02 26
1,280 50,0 104 52
1,315 55,0 78
1,350 60,0 1,06 '
1,08 10,6
AnzoMmHaT satpus 1,09 12,0
1,10 13,4
1,023 2 1,1t 14,8
1,045 4 1,12 16,2
1,065 6
1,087 8 1,13 17,6
1,108 10 1,14 19,0
1,133 12 1,15 20,4
1,158 14 1,16 21,8
1,178 16
1,205 18 1,17 23,1
1,230 20 1,18 24,5
1,255 22 1,19 25,8
1,283 24 1,20 97,2
1,310 2%
1,335 28 1,21 28,6
1,360 30 1,22 30,0
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6.5. TIOAAYA HACOCOB
MNOJAYA (a/c) BYPOBOT0 HACOCA YHBT-850

Tab6anua 6.10
JHaMerD BYYIOK, MM
YacroTa Yyeno 140 160 180
spanleHAs XOZ0B
BAJIa 3AeKTPO- |  prroxa
nn;xg/a;::n, » 1 Mun Kosddrareny HamonneERs
1,0 0,8 1,0 0,0 1,0 0,8
100 12,6 2,8 2,5 3.7 3,3 4,7 4,2
200 25,2 5,6 5,0 73 6,6 9,3 8.4
300 37,8 8,4 7,6 11,0 9,9 14,0 12,6
400 50,4 11,2 10,0 14,7 13,2 18,7 16,8
500 63,0 13,9 12,6 18,4 16,6 23,3 21,0
600 75,6 16,7 15,0 22,0 19,8 28,0 25,2
700 88,2 19,5 17,6 25,7 23,1 32,7 29,4
800 100,8 22,3 20,1 29,4 26,5 37,3 33,6
900 113,4 25,1 22,6 33,1 29,8 42,0 37,8
990 125,0 27,8 25,0 36,4 32,8 46,2 41,6
vml
90
80
70
60
50
40
Jg
20
17
1 | 1 L |
aJ 27 I ruH

Puc 6 7. I'padur onpeneseHns BpeMeHH NPOK&YHBAHHA BajldHHOFO 0GBEMa IIPOMH-
BOYHOR XHAKOCTH LpPH PasAHvHOA mojave HACOCOB

1te



ell

MOJAYA, (wc),
Tabauna 8.11

BYPOBOI'0 HACOCA VY8-6M2A, ¥Y8-TM

f Jdacoac AANARNIX KOROB B
1 MrE

JRaaMerp BTYJAOK, MM

200

190

180

170

160

150

140

Kosddbrnonear HanosHeHR s

1,0

0,8

0,8

1,0

0,9

0,8

1,0

0,9

0,8

1,0

0,9

0,8

1,0

0,9

0,8

0,9

0,8

1,0

0,9

0,8

=]
o

60

45,0

41,5

38,1

34,6

27,7

24,2

40,0

27,0

33.8

30,8

27,7

24,6

44,8
41,4
37,9
34,4
31,0
27,6

24,1

40,3

37,2

34,1

31,0

27,9

24,8

21,7

35,9

33,1

30,4

27,6

24,9

22,1

19,3

40,0

36,9

33,8

30,7

27,6

24,3

21,3

36,0
33,2
30,4
27,7
24,9
22,1

19,3

32,0

29,6

27,0

24,6

22,1

19,7

17,2

34,8

32,2

29,5

26,8

24,1

21,4

18,7

31,3
28,9
26,5
24,1
21,7
19,3

16,9

27,9
25,8
23,6
21,5
19,4
17,2

15,0

30,4

28,1

25,7

234

21,1

18,7

16,4

27,4

25,3

23,2

18,9

16,9

14,8

24,3
22,4
20,6
18,7
16,8
15,0

13,1

26,2

24,2

22,2

20,2

18,2

16,2

14,2

23,6

21,8

20,0

18,2

16,4

14,6

12,8

21,0

19,4

17,8

16,2

14,6

12,9

11,3

18,6
17,2
16,7
14,3
12,9
11,5

10,1

16,7

15,6

14,2

12,9

11,6

10,3

9,0

14,9
13,7
12,6
11,5
10,3

9,2

8,1




6.6. MATEPUAJILI H OBOPYIOBAHHE
CETKH MNPOBOJIOYHBIE TKAHBIE [OJif OYHCTKH

BYPOBOI'G PACTBOPA

TY 39-01-793—82
Tabmna 6.12

HoMmep ceTkd

Paamep smaefltkn
B CBETY, MM

HoMep cerxu

Pasmep suefiku
B CBeTY, MM

010
014
018
020
025
040

0,10X 0,10
0,14X0,14
0,18X0,18
0,20X0,20
0,25X 0,25
0,40X 0,40

050
190
018/063
020/080
028/040
040/063

0,50 0,50
1,90 1,90
0,18 0,63
0,20 0,80
0,28X0,40
0,40X 0,63

IMpumevanne Ilnpura cerkn 1300 mw, zamea B pyaore kpargas 1300 mwm.

CETKH TKAHBIE
OCT 13-251—84

Tabauua 6.13

HomMmep ceTkH

Pasmep siwefiKn
B cBeTy, MM

JKuBoe cewedAHe, %

Macca 1 ™%, kr

24

Mpumevanue |

0,60X0,74
0,36X 0,68
0,34X0,55
0,22X 0,41

39,2
33,8
36,6
32,7

2,00
2,13
1,42
1,35

IMupura go 7500 MM, gamHa 9-—54 M Marepuan craas 12X18HOT

HaE ctanb 12X18HIOT 2 O6Go3arawenue: ceTKa ORHHAapHasg HS NPOBOJOKH KOPDPOSHOHHOR
crann (Matepuaa) — (pasMepsl B MM) — (KOJHWECTBO, HT.)

dafe

T

T

70
td
50 Wz
4 045
a5q
o
928
20
wh a75

- 710 arzs
] .l l ]

|

0 20 J9 40 S0 60 Zgnmiac
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Puc. 6.8. 3aBacHMOCT® NpONyCKHOH
cuocobHOCTH BHODOCHTAa OT HOMeDa
cerkr  (010—400) B mnaacTaveckol
BA3KOCTH IPOMSEIBOYHOR MCHEKOCTH



CETKA JJi1 BHEPOCHUT
CTAHIAPT AHH
Tabanua 6.14

Pasmep 5::;55 JKusoe Paswep g::;:s JKupoe
siuelKu B cBETY, ceuende, sAeAKH B CcBeTy, ceueHne,
GeTKH MKM % CeTKH MKM %
20X 20 838X 838 43,6 50X 40 292X 419 38,3
30X 30 541X 541 40,8 60X 60 234X 234 30,5
30X 20 465X 889 39,6 60X 40 200X 406 31,1
35X 12 320X 1700 42,0 60X 24 200X 830 41,5
40X 40 381X 3381 36,0 70X 30 178X 660 40,3
40X 36 381X 452 40,5 80X 80 178X 178 31,4
40X 30 381X 592 42,5 80X 40 140X 460 35,6
40X 20 381X920 36,8 100X 100 140X 140 30,3
50X 50 279X 279 30,3 120X 120 17X 117 30,9

Ipumewanue. IlpuMep oSc3navenns npH sagases 50X 50 (279 x279.30,3).

PYKABA PE3HUHOBBLIE BBLICOKOr0 JABJEHHA (TUIBI I-—I1I)
IOCT 6286—73
Tabauna 6.15

HapyXHnft guamerp, MM Pazuyc naru6a, MM Macca 1 M, gr

Bayrpessnfl
naaMerp, MM

I II IIY 1 11 111 1 11 111

25 37 39 46 170 | 240 | 300 1,2 11,61 2,7

32 44 46 53 200 | 280 | 400 1,6 1221 3,2

38 50 52 60 250 | 320 | 50O 1,8 1251 3,6

50 62 64 73 300 § 370 | 630 2,0 |31 4,3

Npononxenne tadn. 6.15

Pa6ouee AuHaMu4YecKoe HaBaedme, MIla

Bryvperuafl A B B
ARaMerp, MM
1 11 I 1 11 I 1 11 1
25 5,0 7,6 9,0 6,5 9,6 12,0 7,0 | 12,0 | 14,0
32 4,0 6,0 7,0 45 1 75 { 9,0 5,6 8,5 9,6
38 2,5 5,0 6,5 3,0 | 55 7,0 3,5 5,5 7,0
50 1,5 2,5 3,0 2,0 3,0 | 3,6 2,5 3,5 4,0

TNpaMevanas. 1. Tanm I, II, 1II — o oxHOR/, ABYMS B PpeMs METAJJHYECKHEMH OnJer-
KaMu cooTeercTBeHHo. 2. I'pynns A, B, B — npuMeHeHHe NPOBOJIOKH € DaspLIBHHM YCH-
nuem 147, 175 u 200 H coorserctBenHo. 3. JauHa pyxana 10 M. 4. O6o3HaueHHe npH saKase’
pykas (ran)—(BHYTpeHHHAi [uaMeTp)—(AuHaMHuecKOe J[aBieHHe)—(KJuMaTHuECKAsi SOHA
npumedenuss no 'OCT 6283—88).
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PYKABA BYPOBBHIE ONJIETOYHBIE

TY 38-105557—73

Tabanna 6.16

HNasnenHe pavamuveckoe, MIlla JlraMeTp HapyXHHA, MM
Bn%i‘;:rfzgﬁ. TEnD pyxaBa Tun pyxasa
MM
I 11 II1 I 1 111
38 10 15 20 56,6 57,8 59,0
50 5 10 15 69,6 70,8 73,2
65 10 15 20 91,0 93,4 95,8
76 10 15 20 102,0 104,4 106,8
100 5 10 — 126,0 128,4 —
PYKABA CIHEUHAJIbHOTO HA3HAYEHHS
OUPMA «TAYPYC», BEHI'PUA
Tabauga 6.17
Hnarerp, Mu PaGouee Macea 1 M, OceBas n:;g;;?;:e
RaBIcHHE, KD HArpyska, nasaenne,
BHYPpeHHEMA Hapys®EHE MIla kH MIla
51 105 34,7 17 150 5,0
125 69,4 31 200 5,4
76 140 34,7 27 200 4,0
1562 55,5 42 250 4.4
102 159 27,8 32 250 3,0
178 45,1 53 300 3,5
152 211 20,8 53 300 3,0
229 34,7 78 350 3,0
203 262 17,4 72 350 2,5
279 27,8 102 400 3,0

PYKABA PE3WHOBLIE HANOPHO-BCACBIBAIONHE

T'OCT 5398—76
Ta6asna 6.18
Bryrpennnfi Hnnna Macea 1 u, nr
AHaMeTp, MaHKeTH, JAanBa pyrasa, N

MM MM BarT B KIL s I
50 100 2,3,4,6,9, 10 2,6 1,9 2,4
65 100 2,3,4,6,9,10 3,5 2,3 2,8
75 100 2,3,4,6,9,10 4,0 3,1 3,9
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Mpopo xxenne raba. 6.18

Macea I M, Kr
BuyrpeHHHE Jnasa
AHAMETD, MaHXeTH, HAsnaa pywapa, M
MM MM Bl B KUl v IT
100 100 2,3,4,6,9,10 6,0 4,5 5,6
125 150 2,3,4 7,5 6,3 7.3
150 150 2,3,4 8,5 8,0 9,0

1Ipamevwanns. 1. PaGouee gapmaesne 0,3; 0,6 wap 1 MITa. 2. JlasseRHe paspemeddss —
79,98 klIla. 3. I'pynusy | — BcacuBaomue, 2 — HanopHo-scacwpaiomue. 4. Kaacce: B —
ana Bebrenpopykros, B - naA vexBrueckoit Boaw, I’ — MJs1 BO3AYXa W JPYTHX HHEPTHHX
rasos, KIII — zaxst caaGeiXx pacTBOPOB KHcAOT ¥ menoded, IT — it NHINEBHIX BellecTB H
nuThenofl Bogbl. 5. OGo3HaueHMe nPH saKase’ pykas (KJace)—(rpynna)—(BHYTDeHHH jHa-
MeTp) —(pafovee nasiieHHe)-—(KIHMaT pafioHa).

JPOCCEJIbHO-3ANMOPHOE YCTPOHCTBO JJIS 3ANYCKA
BYPOBBIX HACOCOB

TY 26-02-528--73, TY 26-02-946—82
TaGmuua 6.19

Patogee IIpoMEBOYHAS HHAKOCTDH
MIudp naBjehne, | — AKZ‘:‘eTD; .U.J:l;a. Méig’ca.
MIIa pacxog, LJAOTHOCTE,
Ao r/cmM®
J3V-250 25 50 2,4 338 390 74
J3¥-400 40 50 — 310 525 62

3AABH)XKH C PE3HHOBBLIM YNJOTHEHHEM JJsi OBBSA3KH
BYPOBEIX HACOCOB

TY 26-02-162--87

E—

Bx¢L

Prc. 6.9, Bagpaxea npamorounan
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Tab6nuna 6.20

Yeanopabl Patoqee
AHaMerp Hauua UInpuna Bricota | Macea,
Mudbp OpOXOLHOrO Aapne- L, MM B, MM H, uu KT

orgepcTHs, MM | HHe, MIla

3I1P-50/32 50 32 300 194 460 42
3I1PM-50/40 50 40 300 194 480 46
3I1P-80/32 80 32 380 260 675 90
311P-80/40 80 40 460 260 675 96
311P-100/32 100 32 380 295 780 113
3I1PM-100/40 100 40 320 295 780 110

ITpumevannsa, 1. TlnorHocys nNpoMniBORHO# REZKoerE Ao 2,8 r/cm® ¢ TeMneparypoft
He Gosee 80 °C. 2. Ten coefuHeHms sazsuxek Ha 32 MITa — xomywopoe, Ha 40 MIla —
pespGopoe. 3. Tapanrufiaui#t cpok cayxOm 1850 w.

AETFA3ATOPbl BAKYYMHBIE

TY 41-01-530—85, TY 41-01-0656—74, TY 39-01-08-677—81, TY 41-01-084—74
Tabauna 6.21

H(fx;f(xo‘::ﬁn Hasneune Iuna IMupura Bricora Macca

[udp npu ferasa- | Paspexenss, My MM MM KE
nes, aA/¢ kIla

J1-55 60 53,32 2350 2050 3400 1720

JBC-1T 40 79,98 2690 2220 2020 2850

JBC-III 45 79,98 3000 2600 2500 2800

JIBM-2 40 53,32 2210 1100 1445 1390

IpumevaHue. OcTaTowHOE COfepXKaHMe rasa B pacrTBope NpPH JerasanmE Jo 2 %.

THAPOIHKAOH bl

OCT 26-02-643--78, TV 26-02-950--82, TY 26-02-982—84, TY 26-02-1025—86
Tabmuma 6.22

Mogasa Pasmep - M
Mudp I;’;&ﬁg,p pacrso- y":,ﬂ,‘,’}e‘ Hnaaa pn:; Breora i{e: 2
pa, a/a qacTHL
[1r-45-Y2 160 45 >0,8 1200 535 1150 120
HT-456M 150 45 >0,06 1730 520 1200 200
r'yp-2-01 150 3 >0,02 1290 750 1160 880

Ipumewanns. 1. [apaaTufinufl pecype paboTH KoHYca OpH pacTBOpe NJOPHOGTHIO
1,2 r/cM®* — 100 v, yanwkd — 2000 u. 2. Jasnesue Ha Bxojge 0,3 MITa. 3. Pasmeps B MM.
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6.7. NIOTEPU JABJIEHUS B JJEMEHTAX OBBSI3KM BYPUJIbHOA KOJIOHHDbI
NIOTEPH JABJEHHUSA B BYPHJALHBIX TPYBAX MNPU TEYEHUH PACTBOPOB
Ta6nuua 6.23

CBT ¢ saMkamMm 310 ABT TBIIB
HAsaMerp TpyOul, MM
HAren-
SHBHOCTb 114 140 129 147 114 127 140
IPOMEIB-
KH, /e

TonmEHa CTEHKH, MM

10 9 11 10 9 11 9 13 11 9 10 9 10 9 11 10 9

—

15 091 (0,75 0,31 (0,26 | 0,24 | 0,40 | 0,34 } 0,31 | 0,28 [ 0,256 | 0,59 | 0,54 | 0,33 | 0,30 | 0,21 { 0,20 | 0,19
20 1,54 | 1,26 | 0,51 | 0,41 | 0,36 { 0,70 | 0,58 | 0,42 | 0,37 | 0,32 | 0,98 { 0,89 | 0,55 | 0,50 | 0,28 | 0,26 | 0,24
25 2,36 | 1,92 0,76 [ 0,62 | 0,54 | 0,99 | 0,87 | 0,54 | 0,49 } 0,42 | 1,48 | 1,33 [ 0,80 | 0,74 | 0,41 | 0,39 | 0,36
30 3,40 | 2,77 | 1,06 | 0,86 0,75 | 1,35 | 1,19 } 0,77 | 0,65 | 0,54 | 2,13 | 1,92 | 1,11 | 1,02 | 0,57 | 0,52 | 0,49
35 463 3,76 | 1,41 | 1,13 10,98 { 1,79 | 1,69 | 0,99 | 0,88 | 0,75 | 2,90 | 2,61 | 1,50 | 1,38 | 0,74 | 0,69 | 0,64
40 6,04 | 4,90 | 1,84 | 1,46 | 1,26 | 2,25 | 2,02 | 1,28 | 1,156 | 1,00 | 3,78 | 3,40 | 1,98 ; 1,80 | 0,95 | 0,87 | 0,81
45 766 {621 ;23|18 1,60 |28 (252|155 ] 1,40 | 1,30 | 4,79 | 4,31 | 2,51 | 2,28 | 1,20 | 1,11 | 1,02

50 — — 1288 |22 | 1,97 | — — | 1,86 | 1,70 } 1,67 | — | — 3,09 282|148 137 | 1,26
55 — — | 348 | 2,77 | 2,39 | — — {221 1201 1,86 ] — ~— | 3,74 {341 11,79 | 1,65 | 1,63
60 — — 14,14 1329128 | — — 270 } 2,45 | 2,19 | — — [ 4,45 ] 4,06 | 2,13 | 1,97 | 1,82

Mpumevanue. [Morepr maBaeans B MI1a/1000 m.
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NOTEPH JABJIEHHA B VET NMPH TEYEHHH PACTBOPOB

Ta6auma 6.25

HareAcHBROCTH

JAraMerp KaBana, MM

NPOMKIBKE, J/0
68 75 80 90 100 127
15 0,32 0,17 0,12 0,07 0,05 0,02
20 0,57 0,29 0,21 0,12 0,07 0,03
25 0,89 0,46 0,33 0,18 0,11 0,04
30 1,28 0,66 0,48 0,26 0,16 0,06
35 1,74 0,90 0,65 0,36 0,21 0,08
40 2,27 1,17 0,85 0,47 0,28 0,10
45 2,88 1,48 1,07 0,60 0,35 0,13
50 — — 1,32 0,74 0,43 0,16
55 — — 1,60 0,89 0,53 0,19
60 — - 1,91 1,06 0,63 0,23
IpaMevanue. Tlovepu AaeneEns B MIla/100 M.
NOTEPH [JABJIEHHS B IHAPOMIEYHBIX JOJIOTAX
C UEHTPAJIbHOH NPOMBIBKOA NMPH TEUYEHHH PACTBOPOB
Ta6auna 6.26
AraMmerp mosaora, MM
HarencuBHoCTS
NPOMEIBKH, 51/6
161 190 216 243—269 295 394
16 0,85 0,71 0,40 0,11 0,06 0,03
20 1,50 1,26 0,71 0,20 0,10 0,06
25 2,35 1,96 1,11 0,32 0,16 0,09
30 3,38 2,84 1,60 0,45 0,23 0,13
35 — 3,86 2,17 0,62 0,31 0,18
40 — — 2,84 0,81 0,41 0,23
45 — - 3,59 1,02 0,52 0,29
50 - — - 1,26 0,64 0,36
55 — — —_— 1,53 0,78 0,44
60 — — -_— 1,82 0,93 0,52

Mpumeuanne. TloTepH Aamnenus ® MIla.
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> NOTEPH JABJIEHHMS, MIla, B T'HAPOMOHHUTOPHBIX HACAJLKAX
N

Tabanua 6.27

JuaMerp Hacafiox, MM

10

4,56 6 7 8
HHureHcHBHOCTD
ApoMHBKH, /e Uncno Hacanok
1 2 3 1 2 3 1 2 3 1 2 3 2 3 2 3

2 9,2 2,3 1,0 3,0 0,7 0,3 1,6 0,4 0,2 |1 09 — — - — — —
3 21,0 5,0 2,3 6,6 1,7 0,7 3,6 0,9 04 2,1 0,5 0,2 0,3 { 0,1 — —
4 37,0 9,3 4,1 11,8 3,0 1,3 6.4 1,6 0,7 3,7 0,9 0,4 0,6 0,2 0,4 0,2
5 57,0 (14,3 | 6,4 |184 | 46 | 2,0 | 98 | 2,5 1,1 5,8 16 1 06 | 09 | 04} 06 ]| 0,3
6 — |20,7 9,2 26,3 6,6 2,9 (14,2 3,6 1,6 8,4 2,1 0,9 1,3 0,6 0,9 0,4
7 — 28,5 | 12,7 |36,0 9,0 4,0 | 19,3 4,8 2,2 | 11,4 2,8 1,3 1,8 0,8 1,2 0,5
8 — 59,0 }16,5 48,0 | 11,8 5,2 125,65 6,4 2,8 | 14,8 3,7 1,6 2,4 1,0 1,5 0,7
9 — — 21,0 — | 15,0 6,6 |32,0 8,0 3,6 [18,7 4,7 2,1 3,0 1,3 1,9 0,9
10 — — 1257 — 1184 8,2 39,6 {100 4,4 |234 5,8 2,6 3,6 1,6 2,4 1,1
11 — — 310 — 22,3 10,0 — 12,0 53 28,0 7,0 3,1 4,4 2,0 2,9 1,3
12 — — — — 126,7 |12,0 — [ 14,3 6,3 — 8,4 3,7 5,2 2,3 3,4 1,6
13 — — — — 31,2 | 14,0 — | 16,8 7,6 — 9,8 4,4 6,1 2,7 4,0 1,8
14 — — — — 36,0 | 16,0 — | 19,4 8,7 — (11,4 5,1 7,1 3,2 4,7 2,1




£a1

Ta6muna 6.28

Juamerp Hacajgok, MM

T 10 11 12 13 14 15 16 18
OpOMBIBKHY, JI/c
Yuclio Hacajgok
2 3 2 3 2 3 2 3 2 3 2 3 2 3 2 3

10 o4l leloz|12los| — | | =] = = | | =1 —-1=
15 54 | 24 371626111908 14]os| — || —1|—=1|-1-=
20 95 | 42 [ 64 | 28 | 46 |20 33|15 |25/ 1,0 1,9108]| 1406 — | —
25 148 | 66 (102 | 45|72 |32 |52 |23 |39 1729|1323/ 10]14]06
30 — |95 |146 | 65 |102 | 46 | 76 [ 33 |56 |25 | 42|19 |33 1,4]20]09
35 — | = — |89 — 6210246 | 76|34 |57 |36/ 44]20]28]12
40 — | =] = | = =182| — |59 10044 75]|33]|58]26]36] 16
45 — - - -l =1 = ~175| — |[56]95|42|741{33]|46]20
50 - - = - =] =] =1]o92| —1{69]| — |52]|90]|40]s57]|25
55 — -] =}l =] =1 =1 =11 =18a] —1863]| —|48]869] 31
60 -] =l -l =l=1=1=]1=1=1{=1751 158181136




IIOTEPH JABJIEHHS B KOJIbLIEBOM MNPOCTPAHCTBE
MEXJY CTEHKAMH CKBA)XMHBI H BYPHJIbHBIMH TPYBAMH
NPU TEYEHHH PACTBOPOB

Tabaapa 6.29

HNuamMerp podowva, MM

161 190 216 295
HHYeRCHBBOCTD
OpPOMLIBKH, a1/6

HAramerp epy6, MM

114 114 127 140 114 127 140 147 147

10 0,35 | 0,17 | 0,21 } 0,28 | 0,13 -- — — —_

15 0,70 | 0,17 | 0,24 | 0,45 | 0,13 | 0,15 |1 0,18 { 0,20 | O,]

20 1,17 } 0,26 | 0,40 { 0,74 | 0,13 | 0,15 | 0,22 ] 0,26 | 0,1

25 1,72 | 0,38 | 0,59 | 1,10 | 0,16 |} 0,21 | 0,32 | 0,38 | 0,1

30 2,37 { 0,52 | 0,81 | 1,52 |1 0,21 | 0,29 | 0,44 | 0,53 | 0,1

35 3,22 0,68 | 1,06 | 1,99 10,28 | 0,38 | 0,58 | 0,69 | 0,1

40 —_ 0,86 | 1,34 12,58 10,35 | 0,48 | 0,73 | 0,87 | 0,1

45 — — — — | 0,43 10,59 | 0,90 | 1,07 | 0,1

50 — — — — -— — — — 0,1

60 — — — -—_ — — — — 0,2

IIpumewanus. 1. ITotepr gasnerns s MITa/1000 m. 2. Tipu guamerpax fmosaova 295 MM
B ¥py6 127 m 140 MM noTepm AaBieHEa cocvanasior 0,1 MITa/1000 M.

MOTEPH JNABJIEHHSI ME)XIAY CTEHKAMH CKBAXHHBI H YBT
nP¥ TEYEHHH PACTBOPOB

Ta6mnga 6.30

JraMerp nonora, MM

161 190 216 295
HHTeHCHBHOCTE — [ SR M
OpPOMHBKH, A/6
Huamerp VBT, MM
108 146 146 178 178 203
10 0,03 0,72 e - — —
15 0,05 1,49 0,06 0,08 0,01 0,01
20 0,09 2,60 0,10 0,13 0,01 0,01
25 — 4,06 0,15 0,19 0,01 0,01
30 — 5,84 0,20 0,27 0,01 0,01
35 — 7,95 0,26 0,35 0,01 0,02
40 — — — 0,46 0,01 0,02
45 — — — 0,58 0,01 0,03
50 — — — - 0,02 0,03
60 — — — — 0,02 0,05

Tlpamewanre. Tlovepu paBieAns 8 MIla/100 M.
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Apg, Mo
2,8

2,0

Puc. 6.10. I'padun moreps naBIeHHs B 7,2
6YyPHALHEX TOJIOBHAX:

1 — K-187,3/80C3; 2 — K-187,3/80MC3; 0,4
3 — K-187,3/80TK3; 4 — K-187,3/80M

INorepn papnenna B maGope KJAM-1IM ( <Heppa»)

........ 15 20 25 30

WIHTEeHCHBHOCTD NPOMMIBKH, A/C . .
e e e e e e e e e e e 0,6 1,1 1,75 2,4

Ilorepn ApaBaenms, Mlla

TIpn onmpefesneHAHH pacyeTHOH BeJMUHHE NOTEph XaBJeHHUS HEO6-
XOJMMO COOTBETCTBYIOIIHE Ta6MHYHEIE 3HaYeHHs (cM. Tabi. 6.23—6.28)
YBEJHYHTE NPOINOPLUHOHANHHO NJIOTHOCTH NPOMEIBOYHOH KHIKOCTH.



7. PABOBINEHHE MJACTOB

7.1. OBCAJJHBIE TPYBbI
TEXHHYECKAS XAPAKTEPHCTHKA OBCAJIHBIX TPYB

TY 14-3-245—74, TV 14-3-714—78, TV 14-3-381—75,
TY 14-3-537—76,

TY 14-3-766—78, TY 14-3-570—77,

TY 14-3-655—78, TY 14-3-656—78, TV 14-3-1188-—83,
TY 14-3-1417—86, TY 14-3-1272—84

u 0
l 9500 ~ 11060
)
% e [ v . e
S TL |
| U R NEe - |
| | S
Puc. 7.1. OGcanune Tpy6H pesnboBHe:
a — mypTosne; 6 — pacTpyGHHe
Tabmuna 7.1
PeasGa
B88KPYTJIEHHOPO OTTM, OTTT TBO-5P
Luamerp | Tonmusa | nyamerp npoduan
wp%ﬁs CTeHKA magnona
Dy 7 Dy ) Dp q
114,3 6,4 98,4 133 17,4 — — — —
7,4 96,4 19,9 — —
8,6 94,0 22,8 —_ —
127,0 6,4 111,0 146 19,7 — — —_ —
7,5 108,8 22,7 —_ —
9,2 105,5 97,3 —_
139,7 7,0 122,6 159 23,7 159 23,6 -— —
7,7 121,1 25,9 25,8 —
9,2 118,2 30,3 30,2 154 30,0
10,5 115,5 34,4 34,3 34,1
146,0 7,0 129,0 166 24,8 166 24,7 — —
7,7 127,5 27,0 26,9 —
8,5 126,0 29,6 29,5 —_
9,56 124,0 32,8 32,7 —_
10,7 121,5 36,5 36,4 —
168,3 7,3 150,5 188 30,0 188 — —_ —_
8,9 147,2 36,1 36,1 —
10,6 143,9 42,2 42,2 —
12,1 141,0 47,5 47,5 —_
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NMpononxenne Taba. 7.1

Pe3nba
8aKpyIrJieHHOro OTTM, OTTT TBO-5P
DAnamerp | TONMABA | Nyayerp npobuas
frplysdu emegxn ma6aona
Dy ) Dy ) Dp )
219,1 8,9 198,0 245 47,8 249 — — —
10,2 195,6 53,8 54,3 —
11,4 193,0 60,0 60,5 —
12,7 190,5 66,1 66,6 —
14,2 187,6 73,0 73,5 —
2445 8,9 222,6 270 53,5 270 — — —
10,0 220,4 59,6 60,2 —
14,1 218,4 65.2 65,8 —
12,0 216,5 70,3 70,9 —
13,8 212,8 80,3 80,9 —
273,1 8,9 251,3 299 59,8 299 59,8 — —
10,2 248,8 67,8 67,8 —
11,4 246,2 75,6 75,6 —
12,6 243.9 82,7 82,7 —
13,8 241 .4 90,4 — —
298,5 8,5 277,5 324 62,6 324 — — —
9,5 275,5 70,0 70,0 —
11,1 272,3 80,4 80,4 —
12,4 269,5 89,7 89,7 —
14,8 264,6 105,6 — -
323,9 9,5 300,9 351 75,8 351 75,8 — —
11,0 297,9 87,0 87,0 —
12,4 295,0 97,4 97,4 —
14,0 291,9 109,1 — —_
351,0 9,0 328.,0 376 78,5 — — — —
10,0 326,0 86,7 — —
11,0 324,0 94,8 — —
12,0 322,0 102,9 — —_
377,0 9,0 354,0 402 84,5 — — — —
10,0 352,0 93.3 _ _
11,0 350,0 102,0 — —
12,0 348,0 110,8 —_ —
426,0 10,0 401,0 451 106,1 — — — —
11,0 399,0 116,0 —_ —
12,0 397,0 125,9 —
IlNpumenannsn. 1. Pasmepsl B MM, 2 DM u D — aunamerpu My®GTH H pacTpyba; ¢ —

Macca | M ¢ yweToM MY(TH (pacTpy6a), pacCUHTAaHEAA H3 YCJIOBHS AJHHH Tpy6m 11 M, Kr.
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TEXHUYECKAS XAPAKTEPHCTHKA 3APYBE)XHBIX OBCAAHBIX TPYB

TaGmuna 7.2
Jramerp Toamuna Huamerp Macca ¢ yueroM myden . 5;2’;:’;"% "
TpYOGH, MM GTeHKH, MM | mataoHa, MM R — /e u}f(bru, o

114,3 57 99,7 10,6 15,6 123,5
6,4 98,4 11,6 17,3
7.4 96,4 13,5 20,1 126,0
8,6 94,0 15,1 22,5
9,7 91,8 16,9 25,1 129,7
10,2 90,7 17,7 26,3

127,0 6,4 111,0 13,0 19,3 141,3
7,5 108,8 15,0 22,3
9,2 106,4 18,0 26,8
10,7 102,4 20,8 31,0
11,1 101,6 21,4 31,8
12,1 99.5 23,2 34,5
12,7 98,4 24,1 35,9

139,7 7,0 122,6 15,5 23,1 153,7
7,7 121,1 17,0 25,3
9,2 118,2 20,0 29,8
10,5 115,4 23,0 34,2

168,3 7,3 150,5 20,0 26,8 187,7
8,9 147,2 24,0 35,7
10,6 143,9 28,0 41,7
12,1 141,0 32,0 47,6

177,8 8,1 158,5 23,0 34,2 194,5
9,2 156,2 26,0 38,7
10,4 153,9 29,0 43,1
11,5 151,6 32,0 47,6
12,7 149,3 35,0 52,1
13,7 147,2 38,0 56,5
15,0 144,7 41,0 61,0
16,3 142,1 44,0 65,5

193,7 8,3 173,8 26,4 39,3 216,0
9,5 171,9 29,7 44,2
10,9 168,7 33,7 50,1
12,7 165,1 39,0 58,0
14,3 161,9 42,8 63,7
15,1 160,3 45,3 67,4
15,9 158,7 47,1 70,1

219,1 8,9 198,0 32,0 47,6 244,56
10,2 195,6 36,0 53,6
11,4 193,0 40,0 59,5
12,7 190,56 44,0 65,5
14,2 187,6 49,0 72,9
15,1 185,7 52,0 77.4

244,5 8,9 222,6 36,0 53,6 269,9
10,0 220,4 40,0 59,5
11,1 218,4 43,5 64,7
12,0 216,56 47,0 70,0
13,8 212,8 53,5 79,6
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Mponoaxkenne Tabn. 7.2

Ouamerp Tonmuna JAnamerp Macca ¢ yuerom mydru mﬁg‘:{z’;:’fapoa
epy6bl, MM cTeHKu, MM | mabmona, MM byHr/byT K/ MYDTH, MM
244,5 15,1 210,3 58,4 86,9 269,9
15,9 208,8 61,1 90,9
19,1 202,4 71,8 106,8
273,0 10,2 248.,8 45,5 67,7 298,4
11,4 246,2 51,0 75,9
12,6 243,9 55,5 82,6
13,8 241.,4 60,7 90,3
15,1 238,8 65,7 97,8
298,5 12,4 269,4 60,0 89,3 323,9
13,6 267,4 65,0 96,7
339,7 9,7 316,5 54,5 81,1 365,1
10,9 3139 61,0 90,8
12,2 311,4 68,0 101,2
13,1 309,6 72,0 107,1
14,7 306,3 80,7 120,1
406,4 9,6 382,6 65,0 96,7 431,8
11,1 379,4 75,0 111,6
12,8 376,5 84,0 125,0
473,1 11,1 446,2 87,5 130,2 508,0
508,0 11,1 480,9 94,0 140,0 533,4
12,7 477,8 106,5 158,56
16,1 470,9 133,0 198,0
762,0 25,4 711,0 310,0 491,0 804,0
38,1 685,0 460,0 720,0

MAPKHPOBKA 3APYBEXHLIX OBCAIHBIX TPYB

[MocsienoBaTeNbHOCTE MapKHPOBKHM: HA3BaHHE H3TOTOBUTENS —
movorpamma AHW — gumamerp Tpybml — macca 1 ¢yra (ronmuna
CTEHKH) — MapKa CTaJH — Cloco§ H3roToBJeHHs TPYOH — THO
cTamy — JJMHHa TPYOe — ofimass Macca TPyGH — THI pe3bOHL.

IOas 1py6, mocrasasemuix no norosopy ¢ CCCP, Bmecto Macch
1 ¢yra yKasmBaeTcsi TOJIIHHA CTeHKH. Pa3MepHOCThL B 3TOM clyyae
npuBeJeHa B METPHYECKOH cHCTeMe Mep.

Mapxku cramu: K, J, C, N, P. lludpa nocie 6yKBH 03HagaeT MUHH-
MaJbHOE 3HAYeHHEe Npejesna TEKYYeCTH MaTepHasia B THIC. (YHTOB
Ha KBajpaTHHH mioiM. DykBa S — cepoBojopozycrofiuuBas MapKa
CTaJH.

Cnoco6 wuaroroBaeHusi: S — Gecmosuble, E — 3nekTpocBapHE.

Tun cramu: B — GeccemepoBckass, BO — KHCJIOPOAHO-KOHBEH-
TOpHas.

Tun pesn6ul: 3aKPYTIeHHOro NPodHAA ¢ KOPOTKOH H IJIHHHOA
pessbami — CSG u LCSG coorBercTBenHo, ynopHas — «Bartpeces,
«BAM», «3kcrpem-Jlains.
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Ecnn Tpy6Hl onpeccoBaHHl IaBJEHHEM, HaHOCAT cJoBo «TscTags,
ecH Tpy6a MNpoBepeHa HEpaspyINAOMUMH MeTOJaMH KOHTPOJS —
6ykBn SRI.

IlBeT KpacKH AJs MapKHPOBKH TpyO u3 ctanu mapxu: K-55 —
3esiennii, J-55 — cBerso-zenenslii, C-75 — roay6oii, N-80 — kpac-
e, C-90 — nypnypumil, C-95 — gopnuneBnifi, P-110 — Genniit.
Ha tpy6e oxono My®dTH OJHHM H3 YKa3aHHBIX BHIIIE [BETOB HAHOCHAT
nosicok. TpyOnuI n3 GHPMEHHBIX crajedi nMetot nosicku: AC-80 — kpac-
HBf ¢ rony6o#t nonocolt; AC-85 — kpacunli ¢ roayGost u Gesoii
nonocamr; AC-90 — xpacHrii ¢ aByMd TodyGeIMH  HoJOCAMH;
AC-95 — xopuureBblfl ¢ roay6ofi momocofi; SM-80S — roay6as mno-
Joca Ha Mydre, oKpalleHHOH B KpacHhii user; SM-90S — roay6as
nosoca Ha Mydre opaHxkesoro usera; SM-95S — rony6as noJoca
Ha MydTe KOPHYHEBOro LBeTa.

Bykse AC — osnauaior ¢upmy «Hunnon Kokarm Kopmopefimus,
SM — ¢pupmy «Cymutomo Mertamy.

CepoBojopofycTofiunBre CTaluM Ana obcaiHux Tpy6 (uBercmas
MapKHpoOBKa He o00s3aTesbHa):

¢upma «Jlanmahiny (HUramusa) — D-80SG, D-90SG, D-90SSG,
D-955SG, D-958G;

¢upma «Mannecman Bekcs (OPI) — MW-80S, MW-85SS,
MW-90SS, MW-95SS.

JAABJIEHUS OIIPECCOBKH OBCAJAHBLIX TPYB (MCNOJIHEHHE B)
HA TIOBEPXHOCTH

I'OCT 632—80
Tabanua 7.3
HAuamerp | TonunHa I'pynna npoyHocTd MaTephania Tpy6ul
Tpy6nl, CTEHKH,
MM MM pi K E J M P
114,3 6,4 33,3 44,1 49,5 — — —
7.4 38,7 51,0 56,9 67,7 78,5 96,1
8,6 45,1 58,9 66,2 79,0 91,2 111,8
127,0 6,4 29,9 39,7 44,6 -— — —
7,5 35,3 46,1 52,0 61,8 71,6 87,8
9,2 43,2 56,9 63,8 76,0 87,8 107,9
139,7 6,2 26,5 34,8 39,2 — — —_
7,0 29,9 39,2 44,2 — —_ —
7,7 32,9 43,2 48,6 57,9 66,9 82,1
9,2 39,2 51,6 57,9 69,2 80,0 98,1
10,6 44,6 58,9 66,3 79,0 91,2 111,8
146,1 6,5 26,5 34,8 39,2 — — —
7,0 28,4 37,8 42,2 50,0 — —
7,7 31,4 41,2 46,6 55,4 64,3 79,0
8,5 34,8 45,6 51,56 61,3 70,6 86,8
9,6 38,7 51,0 57,9 68,2 79,0 97,1
10,7 43,6 57,4 64,7 77,0 89,3 109,4
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fipoxonxenne rabn. 7.3

Huamerp | Tonwuaa Tpynna nposHocTy MaTepnaja TpyGu
TpyGH, CTeHKH,
MM MM A K E JI M P
168,3 7.3 26,6 33,8 38,3 45,6 — —
8,9 31,4 41,7 46,6 55,4 64,3 79,0
10,6 37.8 49,5 55,4 66,2 76,5 93,7
12,1 42,7 56,4 63,3 75,5 87,3 106,9
177,8 6,9 23,0 30,4 34,3 — — —
8,1 27,0 35,8 40,2 47,6 — —
9,2 30,9 40,7 45,6 54,4 62,8 71,0
10,4 34,8 46,1 51,5 61,3 71,1 87,3
11,5 38,7 50,5 57,0 67,7 78,6 96,1
12,7 42,7 85,9 62,8 75,0 86‘,8 106,4
193,7 7.6 23,6 30,9 34,8 — — —
8,3 25,5 33,8 37,8 45,1 —_ —
9,6 29,4 38,2 43,2 51,6 59,4 73,1
10,9 33,4 44,1 49,6 58,9 68,2 83,9
12,7 39,2 61,5 57,9 68,7 79,5 97,6
219,1 7.7 21,1 27,5 30,9 — _— -
8,9 24,0 31,9 35,8 42,7 49,1 -
10,2 27,9 36,3 41,2 49,1 56,4 69,2
11,4 30,9 40,7 46,1 51,4 63,3 71,5
12,7 34,3 45,6 51,0 60,8 70,1 86,3
14,2 38,7 51,0 57,4 68,2 78,5 96,6
244,56 7.9 14,2 15,1 21,6 — —_ -
8,9 16,2 21,6 24,0 28,4 32,9 —
10,0 18,1 24,0 27,0 31,9 37,3 45,6
1,1 20,1 26,5 29,9 35,8 41,2 50,6
12,0 22,1 28,9 32,4 38,7 44,6 54,9
13,8 25,0 33,4 37,3 44,1 51,5 63,3
273,1 7,1 11,8 15,2 17,2 — — —_
8,9 14,7 19,1 21,6 25,6 29,4 -
10,2 16,7 22,1 24,5 29,4 33,8 41,7
11,4 18,6 24,5 27,5 32,9 37.8 46,6
12,6 20,6 27,0 30,4 36,3 12,2 51,6
13,8 22,6 29,9 33,4 39,7 46,1 56,4
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Iponosxenne Tabn. 7.3

HAuamerp | Tommuna I'pynna IPOYHOCTH MaTepHasa TPYOH
Tpy6H, CTeHKH,
MM MM I K E Ja M P
298,56 8,5 12,7 16,7 18,6 — — —
9,5 14,2 18,6 21,1 25,0 28,9 35,3
11,1 16,7 22,1 24,5 29,4 33,8 41,7
12,4 18,6 24,5 27,6 32,4 37,8 46,6
14,8 22,1 28,9 32,9 38,7 45,1 55,4
323,9 9,6 13,2 17,2 19,6 — — —
11,0 15,2 20,1 22,6 26,5 30,9 37,8
12,4 17,1 22,6 25,5 29,9 34,8 42,7
14,0 19,1 25,5 28,4 33,8 39,2 48,0
339,7 9,7 12,8 16,7 18,6 — — —
10,9 14,2 18,6 21,1 — —_ —
12,2 16,2 21,1 23,5 — - —
13,1 17,2 22,6 25,5 — — —
14,0 18,6 24,0 27,4 — — —
351,0 9,0 11,3 15,2 — — — —
10,0 12,7 16,7 — - - —
11,0 14,2 18,6 — — — —

12,0 15,2 20,1 — - — —

377,0 9,0 10,8 14,2 - - _ —
10,0 11,8 15,7 — — — —
11,0 13,2 17,2 - — - -

12,0 14,2 18,6 — — — —

406,4 9,5 10,3 13,7 — — —_ —
11,1 12,2 16,2 — — — —
12,6 13,7 18,1 — -_ — —

426,0 10,0 10,3 13,7 — — — —_—
11,0 11,8 15,2 — — — —
12,0 12,7 16,7 —_ — — —_

473,1 11,1 10,3 13,7 — - —_ —

508,0 11,1 9,8 12,7 —_— —_ —_ —

TlpaMeuauns. 1. Jlapnenus onpeccoBkr B MITa. 2. Jna Tpy6 rpynnel nmpouHocru J{
© KOPOTKOH TPeyrofbHOH pe3b60H HenbiTaTeNbHOe faBieHHe He JOJXHO npesbiuats 24,5 MI1a.
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gel

NMPOYHOCTHAS XAPAKTEPHUCTHKA OBCAJHBIX TPYBE C PE3bBOH TPEYIOJIbHOI'O MNPOPHIS

TaGauua 7.4
B N -
CMmupaomee RasaeHne, MIIa :.a"e};msg:;gnn?riﬁﬁzgmnp;afé’;gffr ::;g:, CTparaBalou.}{aﬁ Harpyska,
Huamerp | Tommuua MIla
TPYOGH, CTeHKH,
MM MM
pit E J M a E J M A E U M

114,3 6,4 27,0 35,2 38,9 41,7 37,1 54,0 64,2 74,2 500 725 860 | 1000
7,4 34,2 46,2 52,2 57,3 42,9 62,4 74,2 85,8 600 870 | 1040 | 1200
8,6 42,4 59,0 68,0 76,1 50,0 72,5 86,2 99,8 720 | 1050 | 1240 | 1440
10,2 — — 88,1 100,2 — — 102,2 118,3 — — 1520 | 1750

127,0 6,4 22,3 28,1 30,6 32,4 33,4 48,6 57,7 66,8 560 820 970 | 1130
7,5 29,5 39,0 43,5 47,1 39,2 56,9 67,6 78,3 680 § 1000 | 1190 | 1380
9,2 40,3 55,7 63,9 71,1 48,1 69,8 83,0 96,0 880 | 1280 | 1620 { 1760
10,2 49,4 69,7 81,1 91,7 56,0 81,2 96,5 11,7 1050 | 1520 | 1800 | 2090

139,7 7,0 22,1 27,8 30,2 31,9 33,2 48,3 57,4 66,4 690 { 1010 | 1200 | 1390
7.7 26,3 34,1 37,5 40,3 36,6 53,1 63,1 73,1 780 | 1140 | 1350 | 1570
9,2 35,1 47,5 53,9 59,3 43,7 63,5 75,5 87,3 970 | 1410 | 1680 | 1940
10,5 42,4 58,9 67,9 75,9 49,9 72,4 86,1 99,7 1130 | 1640 | 1950 | 2250

146,0 7,0 20,3 25,2 27,1 28,6 3.8 46,2 54,9 63,5 730 | 1070 | 1260 | 1460
7,7 24,3 31,1 34,0 36,3 35,0 50,8 60,4 69,9 820 | 1200 | 1430 | 1660
8,5 28,8 37,9 42,1 45,6 38,6 56,1 66,6 77,1 930 | 1350 | 1610 | 1860




§ Mpononxenue Tabn. 7.4

CuuHamulee fasaeHde, MIla

BHyTpeXHee AaBjieHHe, [IPH KOTODOM BO3HH-
Kaer mnpefes TeKydYecTH MaTepHajia

Crparusaiollass Harpyska,
xH

Rryem? | " royou. M

. . p: § E J M bt B b M I E J M
9,5 34,4 46,6 52,6 67,8 43,1 62,7 74,5 86,2 1060 | 1540 | 1830 { 2130
10,7 40,9 56,6 65,1 72,6 48,6 70,6 83,9 97,1 1210 | 1760 | 2100 | 2440

168,3 7,3 16,6 19,9 —_ —_ 28,8 41,8 — — 880 | 1280 | — —
8,9 24,4 31,3 34,2 36,6 35,1 51,0 60,6 70,1 1130 | 1640 | 1950 | 2250
10,6 32,7 44,0 49,5 54,2 41,8 60,7 72,1 83,5 1380 | 2010 | 2380 | 2760
12,1 39,9 55,0 63,0 70,2 47,7 69,3 82,3 95,4 1600 | 2320 | 2760 | 3190
219,1 8,9 144 17,0 17,8 18,5 27,0 39,2 46,5 63,8 1470 | 2130 | 2540 | 2930
10,2 19,2 23,5 25,3 26,6 30,9 449 53,3 61,7 1720 | 2500 | 2970 | 3440
11,4 23,7 30,2 33,0 35,1 34,5 50,2 59,6 69,0 1960 | 2840 | 3380 | 3910
12,7 28,6 37,6 41,8 45,2 38,5 55,9 66,4 76,8 2200 | 3200 | 3800 | 4410
14,2 — 46,3 52,3 57,4 — 62,4 74,3 85,9 — | 3620 | 4300 | 4980
244.5 8,9 10,0 11,7 12,3 12,8 24,2 35,1 41,7 48,2 1630 | 2370 | 2810 | 3250
10,0 12,9 15,6 16,7 17,5 27,1 39,4 46,8 54,2 1870 | 2710 | 3230 | 3740
11,1 16,2 20,0 21,7 22,8 30,1 43,7 52,0 60,2 2110 | 3070 | 3650 | 4210
12,0 18,8 23,8 26,0 21,7 32,5 47,3 56,3 65,1 2300 { 3350 | 3980 | 4610
13,8 24,4 31,9 35,5 38,5 37,4 54,4 64,7 74,9 2680 | 3900 | 4640 | 5370
273,0 8,9 7,6 8,8 9,2 9,5 21,7 31,5 37,3 43,2 1660 | 2400 | 2860 | 3310
10,2 10,6 12,4 13,1 13,8 24,8 36,0 42,8 49,6 1940 | 2820 | 3350 | 3880




298,5

323,9

351,0

377,0

426,0

11,4
12,6
13,8
15,1

8,5

9,5
11,1
12,4
14,8

9,5
11,0
12,4
14,0

9,0
10,0
11,0
12,0

9,0
10,0
11,0
12,0
10,0
11,0
12,0

13,5
16,7
19,9

5,5
7.3
10,5
13,4
5,9
8,4
11,2
14,6
3,8
5,0
6,4
7.8
3,2
4,2
5,4
6,6
3,0
3,9
4,9

16,4
20,7
25,4
30,6

12,3
16,2
24,3
6,7
9,8
13,2
17,8
5,8
7,3
9,2
48
6,2
7,6
4.4
5,6

17,5
22,4
27,8
34,0

13,0
17,3
26,7

7,0
10,3
14,1
19,2

6.1
7,8
9,8

6.5
8,1

18,4
23,8
29,8
36,7

13,6
18,2
28,4

10,7
14,7
20,2

Tpumesane. TpYSR DOCTABAAIOTCA ¢ MJIIOCOBHM JNONYCKOM

w— nOpHBeneHECH Ro 2 %.
[

27,7
30,6
33,5
18,9
21,2
24,7
27,5
19,5
22,5
25,4
28,7
17,0
18,9
20,8
22,7
15,9
17,6
19,4
21,2
15,6
17,1
18,7

40,3
44,5
48,7
63,3
35,9
40,1
47,8
28,2
32,7
36,9
41,7
27,4
30,2
32,9
25,6
28,1
30,7
24,9
27,1

47,8
52,8
57,9
63,3

42,6
47,6
56,8
33,6
38,9
43,9
49,5

32,6
35,9
39,2

33,4
36,5

55,4 2200
61,2 2470
67,0 2720
73,3 —

— 1680
— 1910
49,3 2290
55,1 2600
65,8 —

— 2040
45,0 2410
50,8 2760
57,3 3160
—_ 1700
—_ 1950
41,6 2200
45,3 2460
— 1780
— 2060
— 2320
— 2580
— 2220
— 2510
— 2800

3200
3590
3960
4370

3330
3770
4590
2960
3510
4010
4590
2840
3200
3570
2980
3370
3750
3650
4070

3810
4260
4710
5190

3960
4490
5450
3520
4160
4770
5450

3370
3800
4240

4000
4460

0o YoJIiHAe OTEHKH, HOSTOMY dakTuzeckas Macca [ M MoxXer GuiTh

4410
4930
5450
6000

4590
5190
6300

4820
5520
6310

4400
4910

Gonbule
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% MPOYHOCTHASA XAPAKTEPHCTHUKA 3APYBE)XHbBIX OBCAJIHBIX TPVYB

® BIOVIJIETEHD 5CA AHH, KATAJIOTH OHPM «BAJIVIOYPEK», «CYMUTOMO METAJI», «<HUIIITOH KOKAH
KOPIIOPENIIH»

Ta6nuna 7.5
HonycTHMoe BHYTpeHHee JaBJieHHEe Jonycruman pacTaruBaiollas Harpys-
CMmuHaioInee (MITa) gna Tpy6 c pesnboft xa {kH) aas rpy6 ¢ pe3nboli
HArnamerp TonmuHa Rasjenue, MIla

*py6, MM CTeHKH, MM Kpyraok <Batpeccs, «BAM» Kpyraoft «Barpeccs, «BAMs
N 80 P 110 N 80 P 110 N 80 P 110 N 80 P10 N 80 P 110

114,3 5,7 34,0 — —_ —_ 48,1 — —_ — 1070 —
6,4 43,8 52,1 3,6 73,7 53,6 73,7 990 1250 1190 1640

7,4 58,9 73,6 62,2 85,6 62,2 85,6 1200 1500 1360 1870

8,6 78,0 98,5 73,7 99,4 67,4 92,6 1440 1800 1570 2160

9,7 — 117,3 - —_ —_ 112,1 - — -—_— 2400

10,2 — 123,5 — — — 118,2 —_— — —_ 2520

127,0 6,4 35,4 40,2 489 67,2 48,9 67,2 1120 1400 1340 1840
7,5 50,0 60,9 57,2 78,7 57,2 78,7 1380 1730 1560 2140

9,2 72,3 92,7 69,9 96,1 67,8 93,0 1760 2200 1880 2580

10,7 85,1 117,1 72,0 100,0 67,8 93,0 2100 2620 2160 2900

11,1 87,7 120,0 73,9 101,5 67,8 93,0 2180 2730 2230 2980

12,1 91,4 125,6 73,9 101,5 67,8 93,0 2400 3000 2390 2980

12,7 98,4 135,2 73,9 101,5 67,8 93,0 2510 3150 2390 2980

139,7 7,0 34,4 38,7 48,3 66,4 48,3 66,4 1360 1740 1600 2200
7,7 43,3 51,4 53,4 73,4 53,4 73,4 1550 1980 1760 2420

9,2 60,9 76,4 63,4 87,2 61,5 84,4 1900 2440 2050 2850

10,5 77,0 100,1 68,2 93,7 61,5 84,4 2230 2860 2360 3150

168,3 7.3 24,0 27,8 42,0 57,7 42,0 57,7 1660 2220 2040 2800
8.9 39,7 46,3 51,3 70,5 51,3 70,5 2130 2850 2460 3390

10,6 56,3 69,9 60,7 83,6 60,7 83,6 2600 3460 2900 3970

12,1 71,1 91,0 69,3 95,2 67,1 92,2 3000 4000 3260 4480
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3670
4020
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5180

3040
3600

2620
3080
3530
3980
4420
4420

2900
3420
4000
4740
5380
5120
6020

3510
4090
4690
5270
5920
6370

3830
4390
4310
5390
6330
6950
7330
8850

4210
4800

2370
2680
3000
3300
3620
3830

2670
3020
3450
3976
4440
4676
4890

3250
3670
4110
4540
5000
5340

3640
4060
4450
4820
5520
6000

4630
518G

3250
3690
4130
4550
4790
4790
4790
4790

3670
4170
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6430
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4450
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5600
6140
6590
7590
8260
8650
9660

6370
7080




'é MNMpogonmxenve tabia. 7.5

T O . o RO ATia) At ToyG ¢ pesweon Fovoa (i) Ras 2oy e pemston
TpYG, MM CTeHKH, MM kpyrao# «Batpeccs, «+BAM» kpyraoft «Barpeccs, «BAMs
N 8¢ P 110 N 80 P 110 N 80 P 110 N 80 P 110 N 80 P 110
12,6 27,7 31,9 44 61,1 444 61,1 3970 5050 5670 7760
13,8 35,6 40,5 49,0 67,3 49,0 67,3 5070 5940 6220 8500
15,1 43,5 51,6 53,5 73,5 53,5 73,5 5580 6540 6760 9240
298,5 12,4 21,9 249 40,2 55,2 40,2 55,2 4100 5520 6150 8350
13,6 26,7 30,9 43,9 60,3 43,9 60,9 4530 6100 6700 9070
339,7 9,7 7,8 7.8 27,4 37,7 27,4 37,7 3260 4400 5510 7250
10,9 11,56 11,5 31,0 42,7 31,0 42,7 3770 5060 6220 8160
12,2 15,6 16,1 34,6 47,6 34,6 47,6 4280 5770 6900 9080
13,1 18,4 19,6; 37,1 ) 51,0 37,1 51,0 4620 6240 7380 9700
14,0 21,4 - 39,7 —_ — —_ — — — —
14,7 26,0 27,6 41,8 57,5 41,8 57,5 5290 7120 8290 11000
15,4 26,7 — 43,9 — — — —_ — — —
18,3 40,7 — 46,0 — — — — — — —




6e1

NMPOYHOCTHASL XAPAKTEPHCTHKA CEPOBOJOPOAYCTORYHUBBLIX OBCAINHBLIX TPYB
KATAJIOTH ®UPM «CYMHUTOMO METAJI», «HUIMMIOH KOKAH KOPIIOPEMIIH»

Ta6muua 7.6
HonycraMoe pryrpenHee Jasnedue (MIla) gas TpyS ¢ pesnfSoli
Cuunawoylee nasaetine, MIla
Kpyraoro npobsas ynopHo#i (¢BaTpeccs, «BAMa)
Hnamerp | Tonmuna
Tpy6nl, CTEHKH,

MM MM =3 w o R} < w o R o v =3 K3
C O 5 3 8ol 2 | Sa | & | dg |83l & | dg | & | 3g | 83a

O 2g ] 28 028 O <3 < <8 |oay| ¢ <2 < <5 | v<a

114,3 6,4 42,3 | 43,7 | 45,4 47,1 48,3 | 50,3 | 53,6 | 67,0 | 60,3 | 63,7 | 50,3 | 53,6 | 57,0 | 60,3 | 63,7
7,4 56,3 { 58,9 | 61,5 64,3 66,5 | 58,3 | 62,2 | 66,1 |{ 70,0 | 73,8 | 58,3 | 62,2 | 66,1 | 70,0 { 73,8

8,6 73,0 | 76,4 | 80,4 84,3 879 1691 |72,31768 (81,4 |8,8]632]|675{71,7]76,0] 80,1

127,0 7,5 48,0 | 50,0 | 51,9 54,1 55,8 | 53,6 | 57,2 | 60,7 | 64,2 | 67,8 | 53,6 | 57,2 | 60,7 | 64,2 | 67,8
9,2 69,0 | 72,3 { 75,9 79,56 82,8 | 65,5 69,9 | 74,3 | 78,6 | 83,0 | 64,0 | 68,3 | 72,6 | 76,9 | 80,5

11,1 82,2 | 88,0 | 93,6 99,0 {104,2 | 69,3 | 74,5 | 79,2 | 83,9 | 87,6 | 64,0 | 68,3 | 72,6 | 76,9 | 80,5

12,1 86,4 | 95,4 {101,3 [107,3 |109,4 | 69,3 | 74,5 | 79,2 | 83,9 | 87,6 | 64,0 | 68,3 | 72,6 | 76,9 | 80,5

12,7 92,3 | 99,3 | 105,4 |111,7 |116,8 | 69,3 | 74,5 | 79,2 | 83,9 | 87,6 | 64,0 | 68,3 | 72,6 | 76,9 | 80,5

139,7 7,0 33,5 — —_— — 37,0 — — — — — | 45,2 —_ — — 1573
7,7 41,9 | 43,3 | 449 46,4 47,8 | 50,0 | 53,4 | 56,7 } 60,0 | 63,4 | 50,0 | 63,4 | 56,7 | 60,0 | 63,4

9,2 58,2 | 60,9 | 63,2 66,5 69,0 { 59,3 | 634|673 71,3 752|576 |620]6581]6938]|728

10,5 72,1 1 76,9 | 81,4 85,3 89,1 | 639 |68,2 724|766} 8,9 | 576620 ]|658]|698]728

168,3 8,9 38,4 | 39,7 | 41,0 42,3 43,4 | 48,1 51,3 | 54,5} 57,4 | 60,9 | 48,1 | 51,3 | 54,5 § 57,4 | 60,9




‘é‘ Npononxenne Taéa. 7.6

CMHHalomee AasJjenne, MIla

JonycTuMoe BHYTpeHuece nasneHue {MTla) nas rpy6 ¢ peanSoft

Kpyrioro npoduns ynopHo#t («Batpeccs, «<BAM»)
Ry | o
o - w | 8 2 | g w5 w | S e | § 18] |8 2 |8 |8
SlCe| ¢ | %8 |%a| 5 || & |%2|%e 8| ¢ |5
10,6 53,9 | 56,3 | 58,9 61,2 63,56 | 57,0 | 60,7 | 64,5 | 68,4 | 72,1 | 57,0 | 60,7 | 64,56 | 68,4 | 72,1
12,1 67,8 | 71,1 74,6 78,1 81,4 64,8 169,3 | 73,6 |779 |822|629 67,7719 |762]|79,6
177,8 8,1 26,0 | 26,4 | 26,7 27,8 28,6 | 40,9 | 43,8 | 46,5 | 49,1 | 51,9 | 40,9 | 43,8 | 46,5 | 49,1 | 51,9
9,2 36,2 1 37,3 ] 38,4 39,5 40,5 | 46,8 | 49,9 | 53,0 | 56,1 | 59,3 | 46,8 | 49,9 | 53,0 | 56,1 | 59,3
10,4 46,6 | 48,4 | 50,3 52,2 54,0 | 52,8 | 56,3 | 59,8 [ 63,3 | 66,8 | 52,8 | 56,3 | 59,8 | 63,3 | 66,8
11,6 56,8 | 59,3 | 61,9 64,6 67,1 58,6 | 62,6 | 66,4 | 70,2 | 74,2 | 54,2 | 58,3 | 62,0 | 65,6 | 68,6
12,7 67,0 | 70,2 | 73,6 77,0 80,2 | 59,2 { 63,8 | 67,6 | 71,6 | 74,9 | 54,2 | 58,3 | 62,0 | 65,6 | 68,6
13,7 73,7 | 78,6 | 83,5 | 88,3 | 92,56 | 59,2 | 63,8 | 676 | 71,6 | 74,9 | 54,2 | 58,3 | 62,0 | 65,6 | 68,6
193,7 8,3 22,7 | 23,4 | 24,2 249 25,6 1389 | 41,5 ) 44,1 | 46,8 | 49,3 | 38,9 | 41,6 | 44,1 | 46,8 | 49,3
9,5 32,2 | 33,1 | 33,8 34,7 35,3 | 44,4 { 47,5 | 50,5 | 53,6 | 56,4 | 44,4 | 47,6 | 50,6 | 53,5 | 56,4
10,9 43,6 | 45,2 | 47,0 | 48,6 | 50,0 | 51,0 | 54,6 | 57,9 { 61,2 | 64,6 | 51,0 | 54,6 | 57,9 | 61,2 | 64,6
12,7 58,2 | 60,7 | 63,5 66,3 68,8 1549 633|672 |71,2 751 | 549 |63,3|672{71,2|751
1\4,3 70,0 | 74,6 | 78,2 81,9 84,7 | 66,1 | 71,2 | 75,6 80,1. 83,6 | 62,7 | 67,6 | 71,7 | 75,9 | 79,4
15,1 73,7 179,31 84,3 | 89,2 | 934 | 66,5 (723|769 | 81,4 |88,6 62,7675 |71,7|759|79,4
15,9 77,1 | 82,9 | 88,1 93,3 { 97,6 | 66,5 | 72,3 [ 76,9 | 81,4 | 88,6 | 62,7 | 67,6 | 71,7 | 75,9 | 79,4
219,1 10,2 27,7 1 28,3 | 28,8 29,2 30,0 | 42,0 | 44,7 | 47,6 | 50,3 | 53,2 | 42,0 | 44,8 | 47,6 | 50,3 | 53,2




1#1

244,5

273,1

298,5

339,7

11,4
12,7
14,2
15,1
8,9
10,0
11,1
12,0
13,8
15,1
11,4
12,6
13,8
15,1
12,4
13,6

9,7
10,9
12,2
13,1
14,0
14,7
15,4
18,3

36,9
46,0
56,5
63,3
16,0
20,5
25,8
31,9
43,9
52,2
21,4
27,2
34,4
41,8
21,2
26,1

7,8
11,4
15,3
17,9
20,6
23,0
26,3
39,4

38,1
47,9
59,1
66,6

21,3
26,3
32,8
45,6

22,2
27,7
35,6
43,5
21,9
26,7

11,6
15,6
18,4

23,9

39,3
49,7
61,7
69,7

21,9
26,8
33,6
47,4

22,8
28,2
36,6
45,0
22,5
27,1

15,8
18,8

24,6

40,4
51,6
64,5
72,8

22,2
27,7
34,4
49,0

23,4
28,7
37,7
46,6
23,1
28,0

11,5
16,0
19,1

25,4

41,4
53,3
66,8
75,9
16,9
23,0
28,4
35,0
50,5
61,2
24,0
29,6
38,5
48,0
23,7
28,8

7,8
11,5
16,1
19,4

26,1

47,2
52,5
58,5
62,4
33,1
37,2
40,9
44 .4
51,2

37,9
41,6
45,9
50,1
37,7
41,1
25,7
29,1
32,6
34,7
37,2
39,2
41,2
43,3

50,3
56,0
62,3
66,6

39,6
43,6
47,4
54,7

40,4
44,5
49,0
53,4
40,2
43,9

34,6
37,1

41,9

53,5
59,4
66,3
70,7

42,1
46,3
50,3
58,1

43,0
47,2
52,0
56,8
42,7
46,6

36,8
39,4

44,5

56,7
63,0
70,1
75,0

44,5
49,1
53,2
61,5

45,4
50,0
55,0
60,1
45,2
49,4

39,0
41,7

47,1

59,7
66,5
74,1
79,1
41,9
47,0
51,8
56,2

64,8

48,0
52,8
58,1
63,4
47,7
52,1
32,6
36,9
41,2
44,0

49,7

47,2
52,5
58,5
62,4
33,1
37,2
40,9
44,4
51,2
55,9
37,9
41,6
45,9
50,1
37,7
41,1
25,7
29,1
32,5
34,7

39,2

50,3
56,0
62,3
66,6

39,6
43,6
47 4
54,7

40,4
4.5
49,0
53,4
40,2
43,9

31,0
34,6
37,1

41,9

53,8
59,4
66,3
70,7

42,1
46,3
50,3
58,1

43,0
47,2
52,0
56,8
42,7
46,6

36,8
39,4

44,5

56,7
63,0
70,1
75,0

44,5
49,1
53,2
61,5

45,4
50,0
55,0
60,1
45,2
49,4

34,9
39,0
41,7

47,1

59,7
66,5
74,1
79,1
41,9
47,0
51,8
56,2
64,8
70,9
48,0
52,8
58,1
63,4
47,7
52,1
32,6
36,9
41,2
44,0

49,7




E JONYCTUMASL PACTSATIUBAIOIIASL HATPY3KA (xH) AN CEPOBOAOPOAYCTOAYMBLIX OBCAAHBIX TPYB

KATAJIOTH ®UPM «CYMHUTOMO METAJD», «HUIIIIOH KOKAH KOPIIOPEMIUH», «BAJIJIOYPEK»

Tabmna 7.7
Kpyrnas pesnfa VYnopuas pesn6a («BaTpeccs, «BAM»)
HuaMerp TonmuHa C-95 c-a5
TPYOH, MM | cTemKH, MM c-75 Ac-80. AC-85 AS@_%,“' AC-95, C-75 55520' AC-85 AQCU‘;"' AC 95,
958 95s

114,3 6.4 930 990 990 1020 1040 1110 1190 1260 1330 1400
7,4 1150 1200 1200 1230 1260 1280 1360 1450 1530 1630

8,6 1370 1440 1440 1480 1510 1470 15670 1670 1760 1860

127,0 7,5 1310 1380 1380 1420 1450 1160 1560 1650 1750 1850
9,2 1670 1760 1760 1810 1850 1750 1880 1990 2110 2220

11,1 2070 2180 2180 2240 2290 2090 2230 2360 2460 2500

12,1 2220 2400 2400 2470 2520 2260 2390 2390 2460 2500

12,7 2350 2510 2510 2600 2640 2270 2390 2390 2460 2500

139,7 7,0 1280 — —_— — 1460 1510 — — — 1910
7,7 1450 1550 1580 1680 1680 1650 1760 1880 1990 2100

9,2 1790 1900 1950 2070 2070 1940 2070 2200 2330 2450

10,6 2100 2230 2280 2400 2400 2210 2360 2510 2650 2650

168,3 8,9 2020 2140 2230 2330 2420 2310 2470 2620 2770 2930
10,6 2450 2610 2710 2850 2050 2710 2890 3070 3250 3430

iz2,1 2840 3010 3140 3290 3420 3050 3260 3470 3670 3880

177,8 8,1 1850 1960 2040 2150 2250 2220 2360 2520 2480 2810
9,2 2170 2300 2400 2530 2640 2510 2680 2850 3020 3190

10,4 2490 2650 2760 2900 3030 2820 3000 3190 3380 3570

11,5 2810 2990 3120 3260 3420 3100 3310 3520 3730 3930

12,7 3120 3310 3460 3640 3800 3390 3620 3850 4010 4010

13,7 3360 3620 3770 3930 4140 3650 3890 3890 4010 4010



EFl

193,7 8,3 2050 2180 2270 2380 2490 \ 2490 2670 2840 3010 3170
9,5 2410 2560 2670 2800 2930 2840 3030 3230 3420 3590

10,9 2820 3000 3130 3280 3430 3190 3460 3670 3890 4100

12,7 3340 3550 3700 3880 4060 3730 3980 4230 4470 4720

14,3 3790 4020 4200 4410 4610 4160 4440 4710 4990 5270

15,1 4020 4280 4460 4690 4900 4380 4670 4970 5260 5550

16,9 4240 4500 4700 4930 5150 4580 4890 5190 5500 5780

219,1 10,2 2880 3060 3200 3350 3500 3440 3670 3910 4130 4340
11,4 3300 3500 3660 3840 4020 3880 4110 4380 4620 4860

12,7 3710 3940 4120 4320 4520 4250 4540 4820 5110 5360

14,2 4170 4430 4630 4860 5080 4710 5020 5340 5650 5900

15,1 4480 4760 4970 5220 5460 5010 5340 5670 6000 6300

2445 8.9 2660 — - — 3280 3420 — — — 4270
10,0 3080 3270 3430 3600 3770 3810 4070 4330 4580 4770

11,1 3440 3670 3830 4030 4220 4180 4470 4750 5020 5230

12,0 3790 4020 4200 4420 4630 4510 4830 5130 5430 5660

13,8 4440 4720 4930 5180 5420 5120 5530 5870 6220 6480

15,1 4880 —_ —_ — 5960 5620 — —_ — 7030

273,1 11,4 3360 3580 3740 3930 4120 4860 5170 5500 5820 6020
12,6 3740 3980 4170 4380 4590 5320 5670 6030 6380 6600

13,8 4780 4430 4640 48830 5100 5830 6220 6600 6990 7220

15,1 5250 4870 5100 5360 5610 6330 6750 7170 7590 7850

298,5 12,4 3870 4110 4300 4520 4740 5770 6160 6530 6860 7100
13,6 4260 4530 4740 4990 5230 6270 6690 7110 7460 7720

339,7 9,7 3060 — — — 3770 5170 — — — 6280
10,9 3540 — — — 4370 5840 6200 — 6830 7080

12,2 4020 4280 4490 4720 4950 6480 6870 7260 7590 7870

13,1 4350 4620 4850 5100 5300 6920 7390 7760 8110 8400

14,7 4970 5290 5540 5840 6120 7780 8290 8710 9100 9450




7.2. PACHET OBCAZXHBIX KOJIOHH

O6cannee KOJOHHEE ROJIKHBL YAOBJIETBOPATD YC/AOBHSAM NPOYHOCTH
OT CMHHAIOIHX HATPYy30K (B cjayyae yMEHbLIEHHA JaBJeHHS BHYTPH
KOJIOHHH MNpPH ra3soBofoHedTeNposB/JIEHHH HJH 3KCIJIyaTaluHd CKBa-
XKHHBI) M OT BHYTPeHHHX (IpH onpeccoBKe, pafoTax Mo HHTEHCHOH-
Kauuy nJjacra M T. n.). Pacnpegenenue Hapy:KHOIG H BHYTPEHHEro
JaBJeHHNl MEeXIYy TPAHHYHBIMH TOYKaMH NPHHHUMaeTCA JHHEeHHEBIM.
IIpn cnycke KOJNOHH CEKUHAMH DAacCUHTHIBAIOT KaxXAyio H3 HHX.
IIpn onpeneneHHH HapyMHHIX H BHYTPEHHHX [aBJA€HHH B HAKJOHHBIX
ckBaxHHaX (o > 5°) Bce oTMeTKH ryGHH TPaHHYHEIX TOYeK Heol-
XOJMMO NePecuYHTHBATh Ha BEePTHKAJbHYIO IPOEKUHIO TPaeKTOpHH
CTBOJIA.

I. HAPY)KHBIE JAABJIEHHA

1. Ha ycThe cKBaXKHHEH
(pn)y =0.
2. Ha Bepxseit rpaHulie noibema LEMEHTHOIO pacrbBopa
(Pa)a = 107%ph.
3. ¥ Gammaka KOJOHHH (CEKLHH)
(P = 107*[pph + py (2 — R)],

rie P, — CPeAHAs IJOTHOCTh OYypOBOTO pacTBopa 34 KOJIOHHOH
B HeleMEHTHDYEeMOM HHTepBalje, r/cM®; Py — cpeiHsAs IJIOTHOCTb
IIEMEHTHOTO PacTBopa, r/cM®; 2 — riy6GHHa CNycKa KOJOHHBI (CEeKIUH),
M; b — paccTosiHHe OT YCTbsl CKBaXKHHHI 10 LIEMEHTHOrO pacrsopa sa
TpyGamH, M.

4. B usyueHHHIX pafioHaX jonyckaercd

(px)l. = (prm)Ls

rae (Pun)z, — N1acTOBOE AaBJjeHHe Ha raybune L, MIla.
5. B nepBBIX ABYX-TpeX pasBeNOYHEIX CKBAXKHHAX H NPH KOJbIe-
BRHIX JAHaMeTpaJbHBIX 3a3opax 30 MM H MeHee

(Pe)L = 10‘2ppL'
6. B HHTEpBAaJIe 3aJieranus nopon, CKJIOHHBIX K TEKY4eCTH,
(Pr). = 107%py2,

rie pp — CpefHAN NJOTHOCTL TOPHHIX NOPOA, 3aJeraloiux BHIIIE
opoJi, CKJICHHBIX K TeKyyecTH (B HepBhIX TPEX Pa3BEIOYHBIX CKBa-
JKHHAX jJonyckaered pp = 2,3 r/cm®); z— paccrosiHHe OT yCThs 0
paccMarpuBaeMofl TJAYGHHH, M.

3a HHTepBan pacyera NPHUHHMAIOT MOIIHOCTb IJacTa, yBeJHYeH-
Byio Ha 50 M (1m0 25 M BelIUEe KPOBJH U HUKE [OAOLIBEL).
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,o,Mlla

30 ~75°C

2 -
4 /A
20 - -7
~15°%C
5 /
_/‘Zv['
Puc. 7.2. Pocr npaBnenns
B 3aMKHYTOM O0BEMe C Te-
yeHHeM BpeMEHRH IIDH TeM- 5
Neparype MHOTOJieTHEMep3-
anix  popon  (MMII) ot | 1 | | i | |
—1,2°C po —2,5°C g 50 /00 750 200 250 900 7,04m

7. B uHTepBanax sajeraHug MHOFOJETHRX Mep3J]HIX NOpOoJ, B Cly-
yae saMepsaHHs BOALI MJH GYPOBOTO pacTBopa 3a KOJOHHOH o6caj-
HEIX TPYG, AaBjeHMs onpefelsioT Nno Homorpamme (puc. 7.2).

II. BHYTPEHHHE JRABJIEHUS NPH NPOBOAKE
U 3KCNJIYATAUMH CKBA)XHHbDI

1. Ina skcnayaTauMoHHBIX KOJOHH IUIaCTOBOE JaBJjeHHue B HO3A-
HH{l NepHOj 3KCINyaTallMHh YCTaHaBJMBAaeTcs CIyxkGoli No 3KcmIya-
TanM{ JAHHOTO MeCTOPOXKAEHHS:

a) AJs rasoBHIX CKBaXKHH

Py= (o) = (Pa) = 0,5+ 1;

6) A1 HebTAHBIX CKBaXKHH
Py = (Pe)x = 0; (Pe)r. = 107%p, (L — H),

rne py — JaBJeHHe BHYTPH KOJIOHHH Ha ycTthe, MIla; p, — cpenass
NJOTHOCTh KUAKOCTH BHYTPH KoJOHHH, r/cm®; H — paccrosHue
OT YCTbAl CKBaXKHMHBEI JO YPOBHS XKMIKOCTH B KOJIOHHE, M.

2. Ins 3KCNIyaTAUMOHHBIX KOJIOHH NPH MCNEITAHHH CKBaXHHH
(ycrbe 3arepmerdsHpoBaHO):

a) AJSl Ta30BRIX CKBaXHWH

9
Py (Puah 7:“_':— ’ s == 10pyl;

6) AJis Td30KOHJAEHCATHBIX, HEQ)THBLIX H BOASHEIX CKBaXHH
Py = (Pua)i — 107%pgl,

rae (pns)i — AaBJeHMEe B IJacTe rasa, HaXoAAMErocs Ha raybune [,
I1a; p, — oTHoCHTENbHAS MJOTHOCTH Fa3a IO BO3AYXY; Pg — ILJIOT-

HOCTh mJjactoBoro ¢Jionaa, ricmd.
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3. Jlng mpoMexyTOYHEIX KOJOHH BHYTPEHHEe NaBJEeHHE pacCyH-
THIBAIOT H3 YCJOBHA MNOCTYIVIEHHS NJAACTOBOrC (JIKHAA B NPOMBIBOY-
HYIO XHIKOCTh NIpH OypeHHH Noj caeiyouyle o0caiHyio KOJOHHY.

JJig BceX rasoBHIX cKBauH rayGunoi o 1500 M, a Takxe a4
HeTSIHBIX H BOJSIHBIX CKBamuH rayOuHo#l Ao 1500 M ¢ nzaacToBbIM
JaBJieHHeM BHIIE THAPOCTATHYECKOTO BHYTpEeHHee NaBJeHHe pacCuH-
TBLIBAIOT U3 YC/JIOBHS IIOMHOTO 3aMEHieHus NPOMBIBOYHOHR MKHJKOCTH
NJIACTOBLIM  (JIIOHIOM:

a) IJsi Tas0BbIX CKBaXKHH:

IpU 3aKPHITOM YCThe

Py = (Do)t §_+:"; s = 10~%l;

IpH OTKPEITOM YCThe

Py = 0, (pn)z =0.
6) A He(pTHHbIX, BOJASAREBIX H Ta30KOHACHCATHHIX CKBAXXHH:
NpH 3aKPHITOM IIPEBEHTOPE )

Py = (Pua)y — 107%pgl;
IpPH OTKDHITOM YCTbe

py=0;  {ps). = 107pg2.

s HedTAHBIX M BOASHEIX CKBaxHH rayOuHo# 2o 1500 M ¢ Hop-
MaJIbHBIM TJIaCTOBBIM JiaBJIeHHEM HJH rayGuHo# ceeime 1500 M ¢ Jio-
6bIM I1171aCTOBBIM JABJIEHHEM CTeleHb oOseryeHHsl NPOMBIBOUHOH XKHJ-
KOCTH yCTaHaBJHBaeTcs 15 KamkKIOro MeCTOPOXKAEHHA oObe HHEHHEM
(ynpaBienueMm); Ha IepBBHIX [ABYX-TPeX CKBaXKHHAX HA MECTOPOXKJe-
HHH cTeneHb ofJeryeHusi npuHuHMaerca pasHo# 40 %:

OpH 3aKPHITOM YCThe

Py = {puahi — 107%pol;
IIPH OTKPHITOM YCThe
py =20, (ps): = 107%p42,
rJie Pp — CPENHAS INJOTHOCTh HPOMBIBOYHOH XHAKOCTH BHYTPH KO-
JIOHHBL C YYeTOM IOCTYIJIEHHSI B Hee IJIACTOBOTO (JIoHAa BO Bpems
nedresofonposiBireHus (p, << 1 riem®).

Jlis rasoBbIX H Ta30KOHIEHCATHEIX CKBAaXHH INyGuHOH OoJsee
1500 M samerieHHe NPOMBIBOYHOR MKHIKOCTH IIJIACTOBHIM (DAIOHIOM
HeoO6X0JIUMO NPHHUMATH OT IOJHOH A0 NOJOBHHH TIJIyOHHHI CKBa-
KUHBI

OpPH 3aKPHTOM YCTbe

(Pa)r = (Pua)y — 107°py (I — H),
2—s

Py = (Ps)u —g_—,_—sf—: Sy = 10~p.H;

IPH OTKPHITOM YCTbe
py = (po)u = 0; (ps). = 10725 (z — H),

rae H — rny6Guna onopokHeHHS CKBaxKHHBEL, M; (pp)y — JaBjleHHE
BHYTPH KOJIOHHH Ha rayGuue H npu rasonpossienun, Mlla,
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XII. M3BbITOYHBIE HAPY)XHbIE IABJIEHUS

(Padass = (Pu — pa) (1 — Ry L2228,

rae [pem] — momyctumoe paBienne cmatus Tpy6 (moxzCupalor 1o
TeXHUUECKOH XapaKTepHCTHKe); m — Kod>ppHIHeHT 3amaca Mpoy
HOoCcTH Ha cMATHe m = 11,3 a1a unTepBasoB nepdopamrn 50 M,
BO BCEX OCTAJbHHEIX CJIyuasgixXx m = l; ans sapyGexHBIX TPYO
= 1,125); k& — Koappuunent pasrpy3KH LEMEHTHOrO KOJbLA (uvia
HHTEPBAJOB IJACTHYHHX nopox k = 0).
JluameTp KOJOHHH, MM . . . . . 178  194—245 273—324 340503
B.ooo s 0,25 0,30 0,35 0,40
Hapy:xnbe # BHyTpeHHHe AaBJEeHHS NPHHHMAIOT B pacyere iJis
OJHHX H TeX e TPAHHYHLIX Touek. [lo mocTpoeHHOH rpaduyechdm
METOJ0OM 3Miope M3GHTOYHHIX JaBjeHHH MoxbupawT ofcagubie TPYOL,
VZAOBJIETBOPAIOIME KDHTEPHIO NPOYHOCTH HA CMATHE. BHYTpEHHHE
JaBJ/ieHHs] NPHHAMAIOT B 3TOM CJy4ae IPH OTKPHITOM YCTbe.

1V. BHYTPEHHHE JABJEHHS HPH OIIPECCOBKAX

Ha BepxHioi0 TpyO6y 1060 CeKIHH HeoOXOAHMO CO3JaTh AABJeHHe
IIpH OIIpeccoBKe
(Ps. onp)z = L1 (ps)es
rae (ps), — BHYTpeHHee JaBJeHHe B TPy0ax Ha IJyOHHE 2, paciuy-
TaHHoe corsacHo 0. Il (ompeaesnsiior aHaJMTHUECKH HJH 1O 3MIOpe)
IpH 3akKpeITOM ycrhe, MIla.
HaBieHne Ha ycThe KOJOHHH NIPH OIpeccoBKe J06OH ee CeKiluH
¢ BepxHed rpaHunei Ha riayCuHe 2
— -2
(ponp)y = 1,1(ps); = 10702,
TAe P — NJOTHOCTb JKHAKOCTH, NpHMEHSIOWEHCS NOPH ONMPECCOBKE,
r/cMd,
B narmerartenbHEIX CKBaXKHHAX BeJHUHHA py YCTaHABIHBAaercA
reoJIOrHuecKol cayxGoi.
IaBnenne y Gammara Jo60# CEKIHMHM KOJOHHHI TPYG AJMHHOR
NpH OIpPEecCcoBKE MO CEKLUAM

(Ps. ompht = 1,1 (pz)e + 1070l = (ponp)y + 10720, (2 + 1y).

I[To onpeneneHHbIM 3HAYEHHAM (Ps. omp) H (p,,“, onp): TpaduuecKuM
METOZOM CTPOSIT 3MIOPY BHYTPEHHHX JAaBJAE€HHH IIPH OIPECCOBKE
H36uiTounrie BHYTPEHHHE [aBJEHHS IPH ONPECCOBKe

(Ps)uss = (Ps. onp — Px) (1 — k)< [psl/n,

rze [pp] — BHyTpennee naBseHMe, NpH KOTOPOM HaNpSXKEHHS B Teje
TpyObl JOCTHIalOT Hpefesa TeKyuecTH (HOAGHPAIOT MO TeXHHYECKOH
XapaKTepHCTHKe); n — Ko3bdHulIHeHT 3alaca NPOYHOCTH Ha BHYTDEH-
Hee maBaeHue (Aaa Tpy6 nuamerpoMm xo 219 mM n = 1,15; npu jpHa-
merpe cBuime 219 mM n = 1,52; ansa sapy6exuuix Tpy6 n = 1,1).
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[To u36HITOYHEIM BHYTPEHHHM [aBJEHHSIM HOAGHPAIOT o6CajHBIE
TpyOBl, YHOBJETBOPAIOLIHE KPHTEPHIO NPOYHOCTH HA BHYTPEHHHE
JABJIEHHSA.

V. IPOBEPKA KOJIOHHBI HA CTPAI'MBAHHE PE3bB
npPH CNYCKE

IonoGpannyio KOMIIOHOBKY 06GCajfHONR KOJOHHH NPOBEPSAIOT HA
HPOYHOCTL INIPH CHYCKe:

10 Z (qili) < Pc'rp7nc'rp?

rae g; — macca 1 M obcanHnix Tpy6G B cnyckaeMofi {-# ceKuHH, Krj
l; — nnuna cnyckaemo#t i-# ceKuuu, M; Pgqp — AONYCTHMAs Harpyska
Ha cTparuBaunue pe3n0 Jif TPyG B NpoBepsieMoM cedenuu (1o TEXHH-
YeCKOH XapaKTEPHCTHKE); Mgrp — KO3(GQULUUMEHT 3amaca NpPOYHOCTH
Ha cTparuBaHHe pe3nl (/11 TPYS ¢ TpaneueuianbHol Pe3bGOH fgrp =
= 1,8; nss Tpy6 ¢ pesb0ofl 3aKpyr/ieHHOro NPOPHAS ANAMETPOM JIO
168 MM ¥ panHOE KosoHHE! A0 3000 M 7.qp = 1,15, aauHOM CBEIIIE
3000 M ngyp = 1,3; nuamerpom 178—245 MM m pnuHOH no 1500 M
ferp = 1,3, cBrie 1500 M ngr, = 1,45; gmamerpom 273—324 MM —
cootBerctBenHo 1,45 u 1,6; muamerpoM cBhie 324 MM — COOTBET-
creento 1,6 u 1,75; ana sapyGexHbIX Tpy6 ngqp = 1,6).

B naknonHeiX ckBaxunax (o > 10°) Heo6XogMMO YUYHTHIBATb
CHHIXCHHE NPOYHOCTH pe3bOOBHIX coefuHeHH ¢ pe3nCoH 3aKpyrieH-
Horo npoduJssi B 3aBHCUMOCTH OT TPaiHeHTa IPOCTPAHCTBEHHOTO
HCKDHBJIEHHS] CTBOJIA H I'DYINIBHI MPOYHOCTH CTaJH CMyCKaeMbIX ofcaj-
HuX Tpy6. KoadhbhuumenTs sanmaca NpoOYHOCTH AJs HAKJOHHHX CKBa-
JKHH TNpHBEIEHH Ha puc. 7.3.

Has 1py6 c pesnboit Tuma OTTM, OTTI, «Barpecc», «BAM»
B HaKJOHHHIX CKBaXnHHaX

102 (Qili) < (Pc'rp - Pnsr)/nc-rp;

erp

7
/
©
20 + & ,cx%z,ﬁ»— /?0]—
/S * v
8k '11“6 18+ 1,‘3/ 78} 31‘* _
1‘3/ 8, ~ / A1
Zi 16 19 76 e

L

h6 118 Z}Y/&WA 4 5 719
P s 71 778 MM
14 b Ir’ﬁsﬂ‘/ﬂ/’ R T TV T | [ S R
g a5 10 15 20 g g5 10 15 20 g 95 10 15 dg zpaig/ion

Puc. 7.3. Heo6xonumele kosdodunmenTs sanaca NPOYHOCTH Ha CTParHBaHHe De3nl
(norp) o6cammmx TpyG Znamerpom 140-—426 mm rpynn mpounoctd I (a), E (6) u
JI (8) mpu KpensieHHH HAK/JIOHHHX CKBaxHH
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rae P, — KONOJNHHTENbHAsA pacTAruBaiomasi Harpyska, BEI3BaHHas
usrubom KoJjoHHH, KH,

Pnap = 232Daq Alp;

D, — napyxuufi nuamerp obcamHo#t TpYOEI, cMj g —Macca 1 M
Tpy6Hl, Kr; Ay — rpajieHT NpoCTPAHCTBEHHOrO HCKPHBJIEHH S CTBOJA,
rpaayc/10 wm.

VI. OCOBEHHOCTH PACYETA OBCAJIHBIX KOJIOHH
ol CKBA)XHMH, COAEP)KAUIUX CEPOBOJOPOJ

Metonuka pacyera ofcafBBIX KOJOHH 1/ CKBaXKHH, COAepKammHX
CepoBOLOpOA, aHAJOrMYHA NpHBeAeHHOH Buime. Ho B 3aBHCHMOCTH
OT Napuua/JbHOro NABJEHHA Tasa H TeMOEpaTyphl Pe3Ko CHHUXKAeTCH
Hecymlas CiocOGHOCTh Matepuana, Tak KaK pasJHyYHBE CTaJd HMEIOT
pas/JHYHYI0 CTOHKOCTh K CY/Ib(HIHOMY KOPDOSHOHHOMY PacTpPecKuBa-
muo noa Hanpsxkenuem (CKPH).

Kosbduupentsl sanaca npodyHOCTH:

m. — m n. — n
8 — kt ’ s ktks ’
Rerp
Nerps = iks

rae k; — KoapdUUHEHT CHHIXXEHHS NPOYHOCTH OT BO3AEHCTBHA TeM-
IeparypHl,
t,—25
khy=1— 0,07-—275—;
k; — Ko3bOhHIMEHT CHHIKEHHS Hecylel cnocoGHOCTH Matepnana Tpy6
NpH mnapuuaJbHOM JaBieHHH rasa Gosee 0,01 MIla (3Hauenue k&,
npuBejieHo B Ta6u. 7.8; npu napunajbHOM Aasienuu rasa 0,001 MIla

Ta6auua 7.8

Temneparypa ¢awograa, °C
Cpynna npowHocTH tTanu

20 40 60 > 80
K-55, J-55 0,75 0,75 0,75 0,75
C-75 11 0,75 0,75 0,75 0,75
N-80 0,55 0,65 0,75 0,75
L-80 0,75 0,75 0,75 0,75
C-95 0,35 0,50 0,75 0,75
P-105, P-110 0,20 0,35 0,55 0,75
SM-80S, D-80SG 0,80 0,80 0,80 0,80
SM-90S, D-90SG 0,80 0,80 0,80 0,80
SM-95S, D-955G 0,80 0,85 0,85 0,85
SM-85SS, D-955S5G 0,85 0,90 0,90 0,90
SM-90SS, D-90SSG 0,85 0,90 0,90 0,90
SM-95TS 0,75 0,80 0,85 0,85
SM-110T 0,45 0,50 0,60 0,75
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H MeHee TalJHYHOe 3HayeHwe R, Heo6xoammo yBeauuuth Ha 0,05);
{, — CpelHsisl TemmepaTypa B CKBa)KHHE JIJ pPacyeTHOro HHTEp-
saaa 2, °C.

3nauenus Ko3hQUIHEHTOB M, N, Nerp NPHBEAEHH Brime. Ilap-
Ipancyoe jaBieHne rasa (MIla) paBHO IpOH3BENEHMIO NaBJEHUS
duonna B cucreme (MIla) Ha o6veMHOe cofiepKaHHe rasa BO (QJIIOHAE
(mosm emuHMIIBY).

KoadduinenTs cCHHXKEeHHs Hecymeil cIOCOGHOCTH MatepHaja Tpy6
ks B cpene H,S npu napumansHom pasienuu Gosee 0,01 MIla npuse-
JeHel B Taba. 7.8.

7.3. HCIIBITAHUA CKBAXHWH HA TEPMETUYHOCTDL

Memod onpeccoexu. Bce IpoMeXYTOUHBE KOJOHHH H KOHAYKTOPH
ONIPECCOBLIBAIOT IIPH 3aNOJHEHHH HX JXHAKOCTBIO, NPHMEHsBIIeHCA
IOpH OpOJaBKe TaMMoHHpyomeld cMecH (IOnycKaeTcs 3aMeHa ee BO-
Jofl), SKCI/IyaTAUHOHHbIE KOJOHHBI — IpPH 3aNOJIHEHHH HX BOJO#H,
4 IpPHYCTLEBOH YAaCTH — BO3XYXOM. B uncro HedTAHBIX CKBaXHHAX
3aNOJIHEHHE YCThEBOH YacTH BO3AYXOM HEO0O0s3aTesbHO.

JlaBnenne Ha ycrbe HpPH OLpeccoBKe JIOGOH CEKLHH KOJOHHH
Ha raybune 2

(Pomp)y = 1,1 (pz), — 107%02,

rie (pg), — BHyTpeHHee JaBjeHue B Tpybax Ha riybGuHe 2 NpPH 3a-
repMeTH3MPOBAHHOM YCThe B C/IyYae rasoHeTeBOAONPOSBICHHA (A
NPOMEKYTOUHEIX KOJIOHH) HJH BO3HHKAKOUEe NPH HCIOBITAHUH HJH
IPOBEAEHHH PEMOHTHHIX pafoT B CKBaXHHe (N 3KCIJIyaTaLHOHHBIX
KoJionH), MIla; ps -—— NJOTHOCTE NPOMEIBOYHOR KUAKOCTH, MNpHME-
HsIOLIeHCs IIPH ONpeccoBKe, r/cme.

HaBnenne onpeccoBkn BepxHell cekKuuu (2 = 0)

Ps = Pys (Pomp)y = L,1py > Pram.

...... 426—377 351—273 245—219 194—178 168 146—140 127—114
Pmin, M[Ta . . 5 6 7 7,5 9 10 12

3uauenue (pg), onpegenswoT coraacho n. Il pasp. 7.2. B obmem
BHJIE

(Ps): = Pua — 107%pg (t—2),

TAe pny — IJIACTOBOE fAaBjeHue Ha rayGune [, Mlla; p, — cpenne-
B3BeIlEHHAA IIOTHOCTb IIDOMEIBOYHOH IKHJKOCTH HJH IJIZCTOBOTO
daronga npE HedTErasoBOAONPOSIBJEHHH B HHTepBaje rayCHH OT 2
1o I, r/emd.

Ec/iM 0OpH NOCTYNJEHRH MjacToBoro GaoHZa B NPOMBIBOYHYIO
HHLKOCTh €e IJIOTHOCTh P, CTaHoBHTcsi MeHee 1 r/cm®, TO KOJIOHHY
HEoGXOIMMO MPOBEPHUTh HA HNPOYHOCTh 0 BHYTPEHHEMY H3GHTOUHOMY
JABJCHHIO, BO3HHKAIOWIEMY B MOMEHT ONPECCOBKH:
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B > [(ponp)y + 107wz — pa)e] (1 — B),

rie [pp], — BHyTpeHHee naBseHHe, NPH KOTOPOM HAaNpsKeHHs
B TeJe TPYyOH, pacnoJiokKeHHoH Ha rayGHHe 2, JAOCTHTAloT Ipenesa
tekyyectd, MIlla; n, — Koapuuuent sanaca NPOYHOCTH, pAaBHBIHA
1,1 pns tpy6 nmamerpom 114—219 MM u 1,45 ana Tpy6 nnamerpom
245—426 mm.

Ecnn TpyOu He yAOBJAETBOPAIOT YCJIOBHIO HepaBEHCTBA, TO OIpec-
COBKY NPOBOAAT IOMHTEPBAJBHO C YCTAHOBKOH NEMEHTHBIX MOCTOB
(/M nmakepoB) Ha pacyeTHHIX TIJyOHHaX.

JlaBieHyse onpeccOBKH LEMEHTHOro KoJbla NPOMEXYTOYHOH Ko-
JIOHHEI Hocsne pasbypuBaHHsa Gammaka W yray6aenuss Ha 1—3 M:

0,95p50p — 10720 L > Pomp 2> 1,05 (ps)r. — 10~%pL,

Tle  ppor — AaBJCHHE Hauaja [OIVIONIEHHS IOPOJ, 3aJeraiolux
y Gammaga KoJjoHHbl, Mlla; L — ray6una HaxoXxzeHud OGalimaka
ONlpeccoBLIBAEMOH KOJIOHHEHI, M.

Ecn pogp < 0, To ompeccosky He mpoBoasT. [lpn mnorJomennu
XUJKOCTH B Ipolecce ONPECCOBKH NPOBOAAT HONOJHHTENbHOE lIeMeH-
THpPOBaHHe NOJ JaBjleHHeM (MCNpPaBHTEJNbHOE IEMEHTHPOBaHHE) C I10-
clenyome onpeccoBKOH.

Jlapienusi rUfpoOHCHBITAHHS TPYO pp.gens CHYCKAEMHIX Ha IJIy-
6uHe 2z, Ha NOBEPXHOCTH

L2l > b mon> 1,05+ L1 [(pa)s — (pa)e] (1 — £) > P

rae (pu), — HapyXKHOe JaBieHHe, AeHcTByiolmee Ha TPYOH Ha TIay-
6une z (onmpenensietcs corJsacHo m. [ pasx. 7.2).

Bce Tpy6nl opHOro THIOpasmepa NOABEPraioT THAPOHCILITAHHIO
Ha NOBEPXHOCTH Ha ONMHAKOBOE JAaBJEHHE.

Cnocob crumenuss yposHs. YpoBeHb B CKBaXKHHE JOJKeH OHTb
AHke Ha 40—50 M Toro ypoBHs, IpH KOTOPOM IpejloJaraercs Ipo-
H3BOJUTb BBLI30B IPHTOKA H3 00BEKTa, HO He MeHee Hpyy.

Tny6una o6vexra, M . . . <<500 500—1000 1000—1500 1500—2000 2000
Hpwm, M o 000 0 0L L 400 500 ) 650 800 1000

B ckBaxXHHaxX, 3aNOJIHEHHHIX Nepe] LeMEHTHPOBAaHHEM NPOMEIBOY-
HOH XHJKOCThIO ILIOTHOCTbIO 1,4 r/cm® M Bulle, BMECTO HMCIEITAHUSA
KOJIOHHBI CICCOGOM CHHIKEHUS YDOBHs 3aMEHSIOT IIPOMBIBOYHYIO
KHIFOCTh B KOJOHHE BOJOH.

7.4. PACYHET HATA)XEHHUSI OBCAJHOH KOJIOHHDI

Cusy HaTsIXKeHHS KOJIOHHHI @, KOTOpasi B IIpouecce HCHLITaHH:A
(s3kcnuiyaTauuH) noxBepraeTcs HarpeBy HJHM OXJaXJEHHIO H BO3JeH-
CTBHIO BHYTPEHHEro JaB.1eHH s, paCCYHTHBAIOT 110 OJHOH U3 CAEAYIOLHUX
dopmyn:
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a) B npouecce HCHHITaHHA (SKCHJyaTauMH) KOJOHHA N[O Beed
JJIMHE HAXOAUTCSl B PACTAHYTOM COCTOSTHHH:

Q<Qu>Q+ Py — Py+ Py

6) B mpouecce HCOBITaHHST (SKCHAyaTaunuy) HHXKHSAS 9acTh Ko-
JIOHHEI HAXORUTCH B CXKaTOM COCTOSIHHH:

Q0<QH>Q0+P1—P2+P8+JM2_Ms;
B) ycnoBua pabGoTel HEH3BECTHEL
Qn = Qo:

rae Q, — Bec HesaleMeHTHPOBaHHOH yacTH kKoJoHHH, H; P; — cuaa,
BO3HHKaWas B pe3y/bTaTe HarpeBa (oxsaxkjenus) Tpy6, H; P, —
cHJa, BO3HHKAIOWAsl B pe3yJbTaTe BO3JAeHCTBHA HAa TPYGbl BHYTpEH-
Hero H36niToyHoro jasienusi, H; Pz — cuna, Bo3HHKaOIas B pe-
3yJbTaTe BO3/JEHCTBUS Ha TPYOBl Pa3HOCTH BHELIHErO H BHYTPEHHEro
FHAPOCTATHYECKOro JaBaeHHd ¢uouaa (rasa), H; M, — momeHT or
CHMJ JiaBJIeHHs, AeHCTBYIOUIHX HA BHYTPEHHIOW GOKOBYIO MOBEPXHOCTh
tpy6er, H-M, Mg — MOMEHT OT CHJ JaBjeHus, JAeHCTBYIOIHX Ha
BHEIUHIO GOKOBYIO [IOBEPXHOCTb HCKPHBJIeHHOA TpyOn, H-m.
[Tocne npeo6pasoBanus ¢GopMyJnl NPHHUMAIOT BHA:

2) Qo< Qu > Qo -+ 240F o A — 47pyd® 4 0,235k (D, — dPp3);
6) Qo< Qu>> Qo -+ 240F oy, At + 31pyd® — 0,545k (Dp, — d¥ps),

rie Fep — CpefHss Nuomaib cedeHus Tpy6, cm?; Af — cpendsas Tem-
nepatypa HarpeBa Tpy0 B IpoHECCE€ HCHBITaHHA (IKCIJyaTaluH),
NpH OXJaXIAEHHH — SHAK MHMHYC; py — JaBJeHHe Ha YCTbe CKBa-
XKHHBl B Ipollecce HCNHITaHHA (3kcnayaraunuu), MIla; d, D — BHy-
TPEHHH, HAPYKHBIH U CpelHHe JHaMeTPH TPY6 B He3aLeMeHTHPOBAH-
HOM HHTepBaie, cM; A — JIMHa He3aleMEeHTHPOBAHHOH YacTH Ko-
JIOHHBI, M; Qp — ILIOTHOCTb GypoBoro pacrsopa, r/cm®; pg — IJIOT-
HOCTb (hrionaa (rasa) B KOJIOHHE B Ipolecce HCIBITaHUA (3KCIayaTa-
uun), r/cm® (4 rasoBbiX CKBaXHH py &~ 0,00084 r/cm3; d%p, = 0)

At =0,5(t, —t, + by — b);

};, t3 — TeMmepaTypH Ha YCTbe CKBAXKHWHH JI0 3KCOAyaTauuH (MCIHEH-
TaHusA) H B npouecce skcnayarauud, °C; f,, f{, — TeMmnepaTypr Ko-
JIOHHBl HA rAy6iHe A O MCOBITAaHAS (9KcNJyaTalud) W BO BpeMs
skcnayaranuu, °C.

Ecmi OpOMBIBOYHYIO KHJAKOCTb 3aMEHSIOT BOJOH Iepej HCIBITA-
HHeM (3KcHayarauued) yepe3 3aTpyOGHOe HNPOCTPAHCTBO, KOJIOHHA
JOJIKHA YAOBJETBOPATH YCJOBHIO

Py

'71:;'::— > Qs+ 240Fcp Alogy — 47Py. sand® + 0,235h (szp — dz))
rae Afyg, — a6coMIOTHA BeJAHUMHA cpejHell TeMmmepaTyphl OXJa-
KJCHHS KOJNOHHH NPH 3aMeHe NPOMBIBOYHOH MKHAKOCTH BOJOA (ompe-
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nengercs no meroxuke 'posHH, dopmyna T. T, Homxosa) Py. sam —
ZABICHHE HA yCThE CKBAXXHMHEI NIPH 3aMEHE NPOMLIBOYHOM KHAKOCTH
sofo#i, MIla.

B npouecce ucnbiTands (SKCNJyaTalyH) KOJOHHA B Jio6oM ceye-
HUM JOJKHA YIOBJETBOPSTH YCJIOBHIO

P 3\
(nGTp)Z > QE Qz;
cT
P
_(EEEB)L > Qu— Q. — 240F o, Af + 47pyd® — 0,235k (D%, — dpy);
CTD
D2
__[_U_sl:_c_ >2 {py — 1072%2 (pp 0n)] —""'? s

rie (Perp), — ROMYCTHMAsi Harpyska Ha crpardBaHHe pesnl, Ha-
XonaImuxcsa Ha ray6une 2, H; ng,p — Koahodunuent sanaca npoyHoctH

Ha pacrskeHHe (npuseieH B n. V pasi. 7.2); @, — BeC KOJIOHHHI
Tpy6 or ycTes jgo ray6unsl 2, H; o, ], — npenen texyuecrn mare-
puana pr6 HaXOoJSTHXCS Ha myﬁuﬁe z, MIla; D,, d, — Hapy=xuu#
H BHYTpPeHHHH IHameTpnl TPy0, HaXomsuuXca Ha ray6une z, cm;
n — xo3QdHUMEHT 3anaca NPOYHOCTH Ha BHYTpeHHee faBienue (s
Tpy6 nuamerpoM Ao 219 mm n = 1,15, Ans 3apyGeHuIX Tpy6 n =

7.5. PACUET PACCTOAHHH MEXAY LEHTPATOPAMH

B cnyuae cBoGogHofi mojBecKH o6cafHOH KOJOHHHL (KOJOHHA He
pasrpyxena Ha 3a0off) HeOOX0AMMO OTpPENeNHTb DACCTOSIHHE (M) OT
GamuMaxa 20 HeHATPabHOroO CeueHHs

D? [(z— k) py + pph] — d?pp2
H =0,128 — .
Bespasmepuble KosbbHIHEHTH, XapaKTepH3yiomue nporub tpy6
nol COGCTBEHHHIM BeCOM B HAKJOHHOH CKBaXKHHE, ONpPENeNsioT IO
opmyaam

H2q, (Dg — D) cos?a
A =19 1 (Le ) cp ,
Ed smegy

10EJ
C=01 ]/ Hg cosagp ’
rie D, — nnamMeTp CKBaXKHHEI 10 KaBepHOMETPHH, MM; ¢ — Macca
1 cm oficaffeIX TPYO ¢ yueToM NOTEPH MAcChl B MPOMEBIBOYHON KHAKO-
CTH, KI/CM; O, — CPENHMH Yrosl HaKJOHAa CTBOJMA CKBaMHHLI B 3e-
HUTHOMH NJOCKOCTH, Ipajyc.

OG6o3naueHdss ¥ PasMEPHOCTH BEJHUMH, BXOISMHMX B HOPMYJIH,
VKa3aHbl paHee B Pas3/JHYHBIX METOAMKaX. 3a1aBaschb pPazJHYHBIMH
uHTeppanavu ¢ waroMm 0,25/, paccuutnBalor Koshdumments 4 u C
¥ no HoMorpamme (puc. 7.4) ompeaensioT paccTosHUe MEXAy IeHTpa-
TOpaMH B BHOp2HHOM HHTepBaJde., Tak, 3aJaBasich HHTEPBaJaMH
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Puc. 7.4. HoMorpamMma ompefiesiends paccTOSHHS MeXAY LeHTPaTopaMH

0,25H, 0,5H, 0,75H u H, pacctosiHHs MeXIy HEHTPaToOpaMH OIpe-
JeJSIOT B HMHTEpBaJaX HX paccTaHoBKH: (6amMak KOJIOHHH —
0,25H), (0,25H—0,5H), (0,6H—0,75H), (0,75H—H) wn T. 1. Pac-
CTOSIHHE MEXAY LEHTpaTopaMy MOXeT GHITh B3STO TaKxe no Taba. 7.9.

Paccrosinne (M) MeXIy LEHTpaTopaM{ B MIpefenaXx CXKaToro yda-
cTka ofcagHol KOJIOHHH NpHBejeHH B Taba. 7.9.

Ta6auua 7.9

TMramerp Naawerp Vron HakJOHa CKBaXKHHHE, Tpajgyc

CKBaXHHH, TPYOH,
uu MM 5 | 1015 )2 25| 30 | 35 | 40 | 45 | 50
320 245 231191716151 15 14 14 13 13
295 219 21816 |15} 14| 14 13 13 13 12
269 219 19161514 | 13| 12 12 12 11 11
216 168 1811501413121 12 11 11 i1 10
216 146 1715113112112 11 11 10 10 10
216 140 1711413 ]12{11¢] 11 11 10 10 10
190 146 151131121110} 10 10 9 9 9
190 140 1511311111107 10 9 9 9 9
161 127 13 11110 9 9 9 8 8 8 8

TpumMeuanne. B npefeax pacTaHYTOro ydacTka of6cajHOfl KONOHEH DacCTOsHEE MeXIY
NeHTpaTopaMu Heo6XOQHMO yBelduuuts Ha 10—15 %.
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7.6. ONIPEJEJIEHHE TPOXOJUMOCTH OBCAJHBIX
KOJIOHH IIPU CIIYCKE

HpOXO}lHMOCTb o6CcafHBIX KOJIOHH npu cnycke B HCKPHUBJEHHOM
y4acTKe CTBOJIA CKBAXUHR BO3MOXHA NPH YCJOBHH

B+ Gyp—Ta—Ty— Ty >0,

rre B — cocTaBasiomias Beca KOJOHHEL AauHOH L, Hanpapiennas
Brob ee oc, H; Gy, — fomycTuMasi Harpyska Ha KOJIOHHY BecoMm
Tpy6, PaACnoJIOKEHHHIX BHIINE ONpeAeaseMOro y4acTka, IPH KOTopol
HauuHaercs npojonapHul u3ru6 Tpy6, H (Gyp He JoMKHA NpeBHInaTh
JOMYyCTHMOH TEXHOJOrMYecKOH pasrpysKu KOJIOHHBI MPH CIIycKe);
Ty, Ty — CHJH COUPOTHBJEHHS, BLI3BAHHEIE COOTBETCTBEHHO Tpe-
HHEM KOJIOHHBI [0 CT€HKe CKBAXXHHBI H KOHTAKTHBIM JaBJEHHeM
nox JAeACTBHEM YNPYroCTH KOJOHHEI NPH HPOXOXKICHHH HCKPHBJIEH-
goro ywactka, H; Ty — cuja conpoTHBAeHHS IBHIKEHHIO 6GaluMaka
KOJIOHHH B MCKDHBJIEHHOM yuacTKe ctBoJa, H.

B = 10g,L cos a,p,

rie g, — Macca 1 cm ofcagHbIX TPYO € YS€TOM HOTePH Macchl B IPo-
MBIBOYHOH MHAKOCTH; L — JJMHA y4acTKa CcTBOJA, B Npejejax KoTo-
poro onpenensiercs NPOXORMMOCTb KOJOHHEI, €M, NpPHHHMAOT L >
> 2000 cm; oo, — CPEXHHH Yros HAKJOHA CTBOJIA CKBaXKUHHI B 3e-
HUTHOH NJOCKOCTH Ha ompejelseMoM yuacTke L, rpanyec.

Gup = 19,4 y/ 10EJGE,
rae E — monyas IOura, gas cramm E = 2,1-10° MIla; I — oceBo#
MOMEHT WHepLHH TpYG6, cmi,

I = 0,049 (D* — d%),
D, d — HapyXHHIl H MHHUMAaJbHBIA BHYTPEHHHH IHaMeTpnl Tpy6,
NPOXOAAIMX NPH CHyCKe depes ydacTok L, cM.

Ty = 10pq,L sinagp,
rae p — Ko3puuMeHT TpeHHa craam o mopopy (p = 0,05 — 0,6),

NpH HAJNHYHM CMa3LIBAIOIHX N06aBOK B 6ypoBoM pactBope p < 0,2,
OpH CYXoM TpeHHH — (B Bosayxe) p & 0,6:

Ty = ptl,
Elfma
t = 768 Lllmax ,

b

l= 2V(R + 0v5Dc)2 - (R + O’SDc - fmax)zy

rie {— paBHOMEPHO paclnpefeseHHas N0 IJMHE y4YacTKa KOJOHHHI
yAeabHas CHJa KOHTaKTHoro jpasjends, H/em; ! — pnamna npsimosu-
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He{HOro yd4acTKa KOJIOHHH TPYG, BIHCEBAIOIETOC B HCKPHBJIEH-
HYI0 4acThb CTBOJIA CKBaXHHH!, B [OpejefaXx KOTOpOH nposepsieTcs
IPOXOJHMOCTb, CM; [fmax — 3330p MeEXKIY CTEHKOH CKBaHHH H
MypTOH, M, fmax = D¢ — Dy; D, — IuaveTrp CKBaXKHHBI N0 Ka-
BEPHOMETDHH Ha ywactke L; D, — jguamerp MydTter Tpy6r; R —
OPOCTPAHCTBEHHBIH pajMyC KPHBH3HH CTBOJA CKBaXWHE Ha yua-
cTke L, cmM,

R = 57,325L/A;

A}y — u3MeHeHMe NPOCTPAHCTBEHHOrO YrJja HaKJoHA CTBOJA CKBa-
JKUHE Ha yuactke L, rpaaye,
Ao

. A A
Ay = 2arcsin l/sin2 5 cos? —26- -+ sin? —29— sin® &op ;

Ao, AB — u3MeHeHHE YIJa HAKJIOHA CTBOJA CKBAXKHHEI B SEHHTHOH
H asuMyTaJbHOH NJIOCKOCTSX Ha yuactke L, rpaxyc.

Ty =uN + F,-

rae N — cHJsa HopMmaJbHOTC JasieHHs GaliMaka KOJOHHHI Ha CTEHKY
cKBaxuHbt, H,
200E7 (2R + Dg)

N = RIGR —D, ¥ 2Dy’

F — cuJia, HanpasJeHHas BJIOJbL OCH KOJOHHBI OT BOSﬂEﬁCTBHH
HamMaka KOJOHHEI HA CTEHKY HCKDHBJCHHOI'O CTBOJia CKBAXKHHHI, H,
Fo 200E1
R(R — Do 1 2Dy

HpI/I HaJIMYUH HECKOJbKHX HHTEDBAJIOB C DE3KHMH H3MCHEHHS MU
NpoCTPaHCTBEHHOT0 YrJa YC/J0BHE NPOXOAMMOCTH [NOPDOBEPAIOT Ha
y4yacTKe C MEHbIUHM 3Ha4Y€HHEM R.

7.7. OCHACTKA OBCAJHBLIX KOJIOHH

TNEPEBOJHHKH IJiA OBCAJHBIX TPYB

OCT 39-137—81, TY 36-2328—80

pd
7
S |

T Puc. 7.5. TlepeBoanuk nns
o6calHHX TPYO
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Ta6anna 7.10

Peabba

Mudp D, um d, MM L, MM KD
A B

T10-426K X 377K 426K 377K 451 402 460 78
T10-426 K X 324K 426K 324K 451 351 460 72
T10-377K X 324K 377K 324K 402 351 460 65
T10-324K X 273K 324K 273K 351 298 460 54
T10-324K X 219K 324K 219K 351 243 460 50
[10-273K X 219K 273K 219K 298 243 460 42
IT10-273K X 168K 273K 168K 298 188 460 38
I10-219K X 168K 219K 168K 243 188 430 32
T10-219K X 146K 219K 146K 243 166 430 28
T10-168K X 146K 168K 146K 188,7 124,7 275 13
T10-168K X 140K 168K 140K 188,7 118,7 283 14
[10-146K X 127K 146K 127K 166,0 108,6 254 10
IMO-146K X 114K 146K 114K 166,0 97,1 272 11
[10-140K X 127K 140K 127K 153,7 108,6 240 8
[10-140K X 114K 140K 114K 163,7 97,1 258 8
[10-127K X 114K 127K 114K 141,3 97,1 232 7
T10-168K X 146Y 168Y 146Y 187,7 1247 310 15
I10-168Y X 140Y 168Y 140y 187,7 118,7 315 15
TTO-146Y X 127Y 146Y 127y 166,0 105,6 292 12
TO-146Y X 114Y 146y 114y 166,0 93,9 304 11
I10-140Y X 127Y 140Y 127y 153,7 105,6 274 9
T10-140Y X 114Y 140V 114y 153,7 93,9 287 10
[10-127Y X 114Y 127Y 114y 141,3 93,9 260 8
T10-168T X 146T 168T 146T 187,7 124,7 282 13
[10-168T X 140T 168T 140T 187,7 118,7 293 14
T10-146T X 127T 146T 127T 166,0 105,6 269 11
[10-146TX 114T 146T 114T 166,0 93,9 288 12
[10-140T X 127T 140T 127T 153,7 105,6 257 11
T10-140T X 114T 140T 114T 153,7 93,9 277 9
IMO-127TX 114T 127T 114T 141,3 93,9 250 8
[10-245¥ X 245K 245y 245K 269,9 216,9 291 26
T10-219Y X 219K 219y 219K 244,5 190,7 287 24
I10-194¥ X 194K 194y 194K 215,9 168,3 270 17
[10-178Y X 178K 178y 178K 194,5 152,4 264 14
T10-168Y X 168K 168Y 168K 187,7 144,1 258 13
I10-146Y X 146K 146Y 146K 166,0 124,7 246 11
T10-140Y X 140K 140y 140K 163,7 118,7 238 8
NO-127¥Y X 127K 127y 127K 141,3 108,6 227 7
[10-114Y X 114K 114y 114K 127,0 97,1 213 5
T10-245T X 245K 245T 245K 269,9 216,9 272 24
T10-219T X 219K 219T 219K 244.5 190,7 273 22
T10-194T X 194K 194T 194K 215,9 168,3 259 16
T10-178TX 178K 178T 178K 194,5 152,4 258 13
T10-168T X 168K 168T 168K 187,7 144,1 246 12
T10-146T X 146K 146T 146K 166,0 124,7 233 10
[10-140T X 140K 140T 140K 153,7 118,7 230 8
T10-127TX 127K 127T 127K 141,3 108,6 218 6
[10-114TX 114K 114T 114K 127,0 97,1 212 5
I10-245T X 245Y 245T 245y 269,9 212,7 314 29
I10-219T X 219y 219T 219y 244,5 190,7 302 24
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Hpononxenne Taba. 7.10

Pesnba
Madp D, um d, MM L; mu Mi‘;‘ca'
A B
T10-194T X 194y 194T 194y 215,9 163,5 291 20
[10-178T X 178Y 178T 178y 194,5 148,0 283 16
T10-168T X 168Y 168T 168y 187,7 144,1 265 13
TTO-146T X 146Y 146T 146Y 166,0 124,7 252 11
NO-140TX 140Y 140T 140Y 163,7 118,7 246 8
TIO-127T X 127Y 127T 127y 141,3 105,6 239 7
NO-114TX 114Y 114T 114y 127,0 93,9 227 6
T10 1687 14617 1681 1461 187,7 124,7 288 13
O 168X 1401 168T 140T 187,7 118,7 299 14
0 1467 X 127T 1467 1277 166,0 105,6 274 11
TO-146I X 1147 146T 1147 166,0 93,9 292 12
T10-140T' X 1277 140T 1277 153,7 105,6 261 9
I10-140T' X 114T 1400 1141 153,7 93,9 281 9
N 127X 1147 12717 114T 141,3 93,9 250 8

Ipumeuanun. 1. OGosnaueRHe peanbun: K — Kopor<as, Tpeyronumi& npoduab; ¥V =~
yArvHeHHAS, TpeyroabHei# npobnis; T — o6caguex Tpy6 thna OTTM, I — oBcapmmrx
Toy6 rtuna OTTI'. 2. TlepeBOAHMKM H3TOTOBASIOT W3 CTAME rpynnw npousocr M, E,

NEPEBOAHHKH C 3AMKOBOH PE3bBbl HA PE3bBY OBCAJHBIX TPYB
OCT 39-049—77

L 4
- Z, R
i X | l Puc. 7.6. TlepeBomuuk c
Yo = 6ypH/MbHEX TPY6 Ea 06-
A & cagune
Tabmuua 7.11
Pesnba Macca
Mudp P B D, un d, MM L, MM ke

1-3-62/114 3-62 114K 133 36 366 17
1-3-76/114 3-76 114K 133 45 366 19
1-3-88/114 3-88 114K 133 58 366 18
11-3-88/127 3-88 127K 146 58 380 23
I1-3-88/140 3-88 140K 159 58 390 26
I1-3-88/146 3-88 146K 166 58 390 25
11 3-88/168 3-88 168K 188 58 406 31
11-3-147/168 3-147 168K 188 101 406 47
11-3-88/178 3-88 178K 198 58 413 35
I1-3-88/194 3-88 194K 216 58 430 43
1 3-147/178 3-147 178K 198 101 415 50
I 3-147/194 3-147 194K 216 101 432 55
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Mponomkenue taGn. 7.11

Pesn6a Macea
Mudp P 5 D, uM d, MM L, MM P
11-3-147/219 3-147 219K 245 101 452 63
[1-3-147/245 3-147 245K 270 101 458 74
I1-3-147/273 3-147 273K 299 101 471 79
T1-3-147/299 3-147 299K 324 101 490 86
I1-3-147/324 3-147 324K 351 101 520 91
1-3-147/340 3-147 340K 365 101 530 95
11-3-147/351 3-147 351K 376 101 540 95
11-3-147/377 3-147 377K 402 101 560 96
I1-3-147/407 3-147 407K 432 101 580 105
I1-3-147/426 3-147 426K 451 101 600 109
I1-3-147/508 3-147 508K 533 101 660 135
BALIMAKH KOJIOHHBIE
OCT 39-011—74
| i )7” _
ZE.,
IS

Puc. 7,7. BamMar KoJOHHHR

Ta6auna 7.12
Tun Dy = d Macca, Kr

BK-114 133 300 50 15
BK-127 146 310 60 18
BK-140 159 330 70 21
BK-146 166 340 70 24
BK-168 188 350 80 28
BK-178 198 380 90 32
BK-194 216 390 100 42
BK-219 245 410 110 50
BK-245 270 420 120 60
BbK-273 299 430 130 65
BK-299 324 430 150 73
BK-324 351 440 160 85
BK-340 365 440 170 90
BK-351 376 450 180 98
BK-377 402 460 190 112
BK-407 432 460 200 120
BK-426 451 500 220 145
BK-508 533 500 280 180
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BAHIMAKH JJ11 OBCAJAHbLIX TPYE
OCT 26-02-227--71

fs o ———

T
.

— Puc, 7.8, BammMar gns obcanuux 1py6

Teb6mva 7.13

Trn D, uu L, uM dy, MM Macca, KpP
bIi-114 133 500 103 22
BbIl-127 146 530 1156 26
BI1-140 159 560 128 31
BIl-146 166 560 133 35
bI1-168 188 625 156 42
BI1-178 198 645 164 55
BI1-194 216 655 180 69
BI1-219 245 715 206 79
bI1-245 270 785 231 90
BI1-273 299 800 260 113
BI1-299 324 805 285 143
bI1-324 351 865 308 154
BI1-340 365 880 326 156
bI1-351 376 880 333 173
BI1-377 402 960 359 196
BI1-407 432 1050 390 220
bI1-426 451 1085 407 259
BI1-508 533 1085 494 278

KJIANAHBI OBPATHBIE JPOCCEJIbHBIE
TY 39-01-08-281--77, TY 39-01-08-282—77

Psc, 7.9, Knanana apoccenbHEe
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Tabanua 7.14

Ouamerp Pabouee Temnepa- Macca,
Mudp xwxﬁinm. D, uMM L, MM na%’ﬁ}{aﬂe' rypa, E’,c KD
LKO-1 (puc. 7.9, a)
LLKOJT-114-1 114 133 290 15 200 i1
LLKOI-127-1 127 146 330 15 200 14
LKOO-140-1 140 159 350 15 200 17
LLKOIT-146-1 146 166 350 15 200 20
LHKOM-168-1 168 188 350 15 200 25
LKOL-178-1 178 198 325 15 200 30
LKOL-194-1 194 216 325 15 200 32
LIKOL-2 (puc. 7.9, 6)

LKOL-219-2 219 245 318 10 150 39
HKO-245-2 245 270 265 10 150 57
LIKO-273-2 273 299 340 7 150 59
LIKO/-299-2 299 324 345 7 150 66
HKOI-324-2 324 351 350 7 150 77
1IKO[I-340-2 340 365 350 7 150 82
KOM-351-2 351 376 365 5 100 86
LKOMI-377-2 371 402 370 5 100 96
LIKOI-407-2 407 432 374 5 100 105
LKO-426-2 426 451 380 5 100 115

Ilpumewaras 1. [mamerp mapa 76 MM. 2. PexuM npoMEBke; Q < 60 s/, <30 v

CKPEBKH KOPOHYATBIE
TY 39/5-329—74

Puc. 7.10. CkpeGor kopoRuaTHf
Tabaupa 7.15

Tun c&::;;;% drp, MM D, um H, um
CK 127/161 161—190 127 230 190
CK 140/190 190—214 140 250 190
CK 146/190 190—214 146 250 190
CK 168/214 214—245 168 300 190
CK 219/269 269—295 219 350 230
CK 245/295 295—324 245 400 230
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TYPBYJIU3ATOPBI

TY 39-01-08-284—77

Pmc. 7.11. TypGyas-
sarop
Ta6muna 7.16
Mzdp Cﬁ::;(?;& D, MM d, MM H, MM Macca, Kr
\

LT 114/143-146 143—146 141 116 95 2
LT 114/149-151 149--151 147 116 95 2
1T 127/158-165 158—165 156 129 105 3
LT 127/165-171 165—171 163 129 105 3
IIT 140/187-191 187--191 185 142 | 115 3
[T 140/196-200 196—200 194 142 115 3
LT 140/212-216 212216 210 142 115 3
LT 146/187-191 187—191 185 148 120 4
LT 146/196-200 196—200 194 148 120 4
T 146/212-216 212216 210 148 120 4
T 168/212-216 212216 210 i1 135 5
[T 168/222-228 222--228 220 171 135 5
LT 168/245-25} 245251 242 17 135 5
LT 168/269 269 267 171 135 5
LT 178/245-251 245251 242 181 145 5
[T 178/269 269 267 181 145 5
LT 194/245-251 245251 242 197 160 6
LT 194/269 269 267 197 160 6
T 219/269 269 267 222 180 9
IIT 219/295 295 293 222 180 9
UT 219/311-320 311—320 309 222 180 9
LT 245/295 295 293 248 200 11
LT 245/311-320 311—320 309 248 200 11
LT 245/349 349 347 248 200 11
UT 273/349 349 347 276 220 14
T 273/374-381 374381 3n 276 220 14
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HEHTPATOPH MNPYXHHHBLIE
TY 39-01-08-283—77

[ L § JE———

Puc. 7.12, Ilemtparop npyxms-
Huf

Tabuapma 7.17

BaM
Mudp exﬁ;am:fig, d, MM D, MM G, xH ;;3;?:,3 MaKcPca,
MM
1I11-114/146-165-1 146—165 116 210 5 4 9
1111-127/165-191-1 165—191 129 240 5 4 9
1I11-140/191-216-1 191—216 142 264 8 6 10
1111-146/191-216-1 191—216 148 270 8 6 10
1111-146/222-251-1 222251 148 300 8 6 11
1111-168/216-245-1 216—245 170 202 8 6 11
1111-168/251-270-1 251270 170 320 8 6 12
1I1i-178/245-270-1 245270 180 330 8 6 13
1111-194/245-270-1 245—270 196 320 8 6 15
1111-219/269-295-1 269—295 221 345 8 6 16
1111-245/295-320-1 2905320 247 370 10 8 17
1111-273/349-1 349 275 400 10 8 20
1111-299/349-381-1 349—381 301 430 10 8 25
1111-324/394-1 394 326 445 13 10 28
1111-340/394-445-1 394—445 342 510 13 10 30
1111-351/445-490-1 445—490 353 540 13 10 33
1111-377/490-1 490 379 566 16 12 35
1111-407/508-1 508 409 558 16 12 40
I111-426/508-1 508 428 580 16 12 42

Ilpamewanng. 1. 0 — MaxkcHMaibHEas pafualkLHAag HAFPYSKa; JONYCTHMAas OCEB3st Ha-
rpyska 12 kH. 2. Ckopoets ¢O0ycKa KoJoHBH Jo 1,2 M/e. 3. JnuHa gedrpavopa L He 06ycaon-
nena.

MY®Tbl JJA CTYNEHYATOr0O HEMEHTHPOBAHHA
TY 39-860—83, TY 39-961—83

Puc. 7.13. Mydra gaa crynes-
qJaToro n.eueﬂmposanaﬂ:

s Al L itk
B oW e 44 S ANEIRAN
N1

1, 3 — CTONOPBEIE H CPe3ssle MTHDTE /
COOTBETCTBEHHO; 2 — 3amopHER CcTa-
Kad J 3

6* 103



Ta6nmapa 7.18

HIudp %‘é:ﬁ:& D, v | d, v | L, vm | G, rH | Ap, MIIa Mfiﬁ?a’
Tpys

MCII1-140 140 168 120 665 750 60 60/15
MCI11-146 146 176 125 665 900 58 62/15
MCIL1-168 168 196 146 665 1200 50 75/25
MCI11-178 178 210 156 665 1500 48 80/25
MCIL1-194 194 226 172 665 2000 46 96/35
MCI11-219 219 257 195 665 2000 43 104/43
MCI11-245 245 283 224 680 2000 40 125/48
MClL12-273 273 312 250 — 2100 36 185/70
MClLi2-299 299 338 276 _ 2250 32 215/80
MCII2-324 324 362 303 —_ 2400 30 250/90
MCI12-340 340 383 315 — 2500 30 275/100

IIpamevanus. 1. B KoMnJeky BXonsT OpPoGKHY DpoZaBouHas, Najalomas H earopHas,
2. B sHaMeHaTeJle YKasaHa Macca pasfypeEBaembiX geraneh. 3. G — rpysonofbeMHOCTE MYDTH;
Ap — ponycreMul nepenajy BAapYXHOIO H BHYTDEHHEro KaBJeHHHA.

NMPOBKH NPOJABOYHBIE
TY 39-208—76, TY 39-1086—85

Puc. 7.14. Ilpo6ra mpoxapounas

Ta6muua 7.19

Juamerp, MM
31 ]
Madp oBcagrolt npobkm Ble;ﬂ;‘ & Macea, kr
KOJOHHB! D YnaorEsieME#
I1-114X 146 114—146 136 96—127 227 4
II1-178 X 194 178—194 185 154—180 225 4
T1-219X 245 219--245 236 195230 320 13
TI1-273X 299 273—299 285 249282 380 13
T1I1-324 X 351 324—351 335 301—331 510 25
TI1-407 X 426 407—426 410 382—406 620 74
II1-146 146 138 124—133 227 3
Ir1-168 168 158 140—154 205 4
II1-219 219 212 191—206 320 6
II1-245 245 236 217—229 320 8
I11-377 377 364 353—359 560 59
KPIT 140-146 140—146 143 —_ 330* 6
KPIT 168 168 164 — 360 * 9
KPIT 178 178 174 — 360 * 11
Tlpumeuannsa. 1. KPII cocTorT W3 HuxXHeR (¢ xnapparmoft) ®m sepXHeR rayxoft npoGoK.
Paspuip auadparmul npu aasiaenud !-—1,5 MlIa. 2. 3pesafouxkofl ofoaHaveHa BHICOTa ojHOR

npoGKH.
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NPOEKH MNPOIABOYHBIE JIBYXCEKUHHOHHBIE
TY 39-207—76

Puc. 7.15. Tlpo6ka
npojaBodHasdg JABYXCeK-
OHOHHadA:

a, 6 — BepEHAY E HHX-
HAS JacTH

Ta6anua 7.20

BepxHas wacTb Huxmaaa wacrn
HaMeT Macca,
Mirpp %ypmlb? Macca, | Anamerp | Vmaor- | D, | Ha P
Holl b | A KD obcanHod | BsieMBJ
TPYOH TpYGH raaMerp

CIT114X 146 |114—140(134 {230 2 1141461 96—128 136|284 4

CIl 146X 168 146—168 | 124—150 | 158 | 245 9
CIT 178X 194 178—194 | 154—180 /1851260 10
CI1219X 245 | 140—147 131|236 2 219—245|195—230 236|367 | 15
CIT 273X 299 273—299 | 249—282 (2851400 23
CIT 324 351 324—351 300—333 {335 |500| 31
CI1377 377 354—359 (364 |634| 73
CIT 407X 426 407—426 | 382—406 | 410700 | 104
pe———14300
[~—"300
—
1 - | B
Y A
C pu
Puc. 7.16. MaGnonw nas
o6cafiHEIX TPYS

IHaGnonsl AN OTEYECTBEHHKLIX H MMNOPTHHX ofcCanHuHX TPyO
114,3—193,7 219,1—-339,7 351—508

4 5

Haamerp ofcanusix TpyS, MM . . . . .
Pasuoctb Mexjay Auame1poM mwabioHa H
BHYTPEHHHM AHaMeTpoM ob6calHoll TpyOsl, MM 3
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7.8. MAKEPbl JJIs1 MNPEJOTBPALMEHHS 3ATPYBHbLIX
NMPOSABJIEHUHA

NMAKEPBI 3AKOJIOHHBIE

OCT 39-149—82

ITIII' — makeps [/ TpPeOTBpameRHs 3aTpPyOHHIX TasoHedTeBO-
JOTPOSBNEHHH (RJ pacnakepoBKH HEOOXOZHMO BHYTPH o00cafHOH
KOJIOHHBI CO3/aTh HM30LITOYHOE NaBJeHHE IOCJIe NOJYYeHHA CcHrHasa
«CTOII®);

[IT'T] — nagep rugpaBjHYecKH# NPOXOAHOH I/l NPEAOTBPAINEHUA
3aTpyOHBIX TasoHedTeBoAONpOosBIeHHH (He TpeGyeT co3jaHHsA H30bI-
TOYHOTO JaBJEHHS);

IIIM — nagep Ajs JABYXCTYNEHYaTOro H MaHXKETHOIO LEMEHTH-
pOBaHHS;

[I'6 — magep AAA repmerHsanuy OammMaka o6cafHON KOJIOHHBL

[Takepbl 3aKOJOHHBIE IS NpefoTBpalieHus 3aTPyOGHHIX NPOsBJIe-
Hu#l (puc. 7.17) no TY 39-01-682—81, TY 39-928—84 npuseneHnl
B Taba. 7.21.

L RS
_ ‘ — —1
\ E/ = N N
Puc. 7.17. Tlakep 8akoJOHHHA LA NpefOTBPAlEHHS 3aTPyOHEX HpPOSIBASHHRA
Ta6anoa 7.21
Auamerp, w adanennn, M
may | —— B | M
enncll | S | vy
TIITI-146 146 172 124 5035 290 20 30
III'TI-168 168 195 144 5035 340 20 25
I17IM-146 146 176 130 3700 250 45 35

1000 H}p%nmeqarme. Jonyceamas wemneparypa 100 °C, monycTHMas Harpyska pacTsiKeHHs
xH.
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YCTPORCTBO [/ PA3OBHIEHHSA [IJIACTOB
TY 39-01-08-669—81

1080

SN\Np mw&m&%b&&
2600 —AM—‘A

Puc. 7.18. YcrpofictBo ans pasoOumeHHs IJIacTOB

Tabauna 7.22

Huramerp, MM
MWudp Magea, Kr
KOJIOHHEI yorpoficrsa
YPII-127 J-4 (T) 127 151 146
YPI1-140 -4 (T) 140 164 174
YPII-146 -4 (T) 146 170 184
YPI1-168 1-4 (T) 168 192 216

TIpumeuanne 3aboftrasi Temnepavrypa He Gonee 100 °C

7.9. NAKEPbLI AJis1 PA30BHIEHHSI UWHTEPBAJIOB

MAKEPBl /Il HMCCJAEJOBAHHS 30H MNOTJIOIIEHHA
TY 39-1012—86, TY 39-1014—85

LI

Puc. 7.19. I[lakep pas6ypHBaeMHE IS HCCAEAOBAHHS SOH IOTJIOWIEHHS

TaGavna 7.23

Huamerp, MM
no pJaalikam Hauna Macca, Ycunaue
lagp HapyX- B TpaHc- BHYTpeH- | L, MM KT pacnaxepos-
il D HOpTHOM HHH Kk, kH

NOJIOXKEHUH
[MPTM-175 175 170 70 2230 143 150
[MTM-175 175 170 68 1900 180 85
[TPTM-195 195 190 70 2230 150 150
IrM-195 195 190 68 2000 220 120

Tpumeuanus 1 [lepenan nassieHuit He GoJsiee 15 MIla 2 TapaHTHpoBaHHHI pecypc
pabornl pgast [IPTM — 25 w4, ana IITM — 350 «
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MAKEPHI B3PLIBHBLIE JJi11 UEMEHTHUPOBAHHSA nNOIA HABJIEHHEM
TY 41-12-1364-—-86
TabGauua 7.24

Macca, kr
HonycrrMas
Mudp ﬂHZ:::‘eTp, Anmﬂhfa' KOM- ocTaercs pggrpysxa,
nJaexra B GKBaXKHHE xH
TIBI] 110-150 (200) 110 605 106 19 350 (800)
T1B1] 118-150 (200) 118 605 115 22 400 (900)
TIBLL 132-150 (200) 135 625 137 28 500 (1100)

TlpuMevanrs 1. Llndpu 150 1 200 o603Haualor TeMnepaTypy npeMenenus, °C. 2. B cko6-
xax( y)xas?lﬂm BEJHBYHHE, OTHoesluecs K I[IBI-200. 3. HonycwuMbif nepenajy JaBieHHS
29 (68) MIla.

NAKEPBI B3PbLIBHBIE [Jis YCTAHOBKH PA3OBUAIOLHIHX MOCTOB
NP KANHUTAJILHOM PEMOHTE CKBA)XUH

TV 41-12-1334—86, TY 41-12-1256—85

Ta6auna 7.25

JonycTaMble
Hapyxuuf
Mudp AHAMeTp, ,u;;::a, MaKcrea, paarpyska, nepenap
MM kH nasneHns, MIla
[1BP-48-010 48 2850 20 147 34
I1B3-118 118 900 34 500 50
I1B3-135 135 900 48 500 50
I1B3-146 146 915 56 750 35
I1B3-182 185 1000 94 1000 35

7.10. MATEPHUAJIbI AJIT TEPMETU3ALUU PE3bb

CMA3KH 1Jid TEPMETH3ALIUH PE3bB OBCAJIHBIX TPYB

Ta6mana 7.26
Temne- Jasuae-
Tuno ekBamuHEH parypa, HHe, Tun pesb6u Tun eMaskKu
°C MIla
Hedpranag * 100 <12,7 | Tpeyroabuas P-2MBI1
120 >12,7 » YC-1
200 <12,7 » P-402
200 >12,7 » Jleura OYM
lasoBasi, rasokoHjeHcarT- 100 <12,7 | OTTI, TBO P-2MBI1
Had, He(Teragopad 120 >12,7 | JloGok YC-1
200 <12,7 | OTTT, TBO P-402
200 20,0 | Jlo6oit Jlenra OYM
* Tasosmft dakrop go 100.
Hopma pacxona aentet ®YM H cMa3oK (Ha OIHO COELHHEHME)
Juametp TpyGu, MM 114 127 146 168 194 219 245 299 324
Pacxon ®YM, r 10 11 12 15 16 19 — —
Pacxox cmasku, r . . — — 55 70 90 110 150 180 223
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8. HEMEHTUPOBAHHE CKBA)XHH

8.1. KJIACCU®PUKALIUSI TAMIOHA)KHbIX LIEMEHTOB

roct 1581—85

[To BemlecTBEHHOMY COCTaBY:
6eapobasounni JO;
¢ MmHHepaspHBIMH RoGaBkamu [ (zoGaBka B %).
[To n/mOTHOCTH:
nerkue (p < 1,4 r/emd);
obsergendrie (p = 1,4-+~1,65 r/cm®);
HopMaapupie (p = 1,65--1,95 r/cm®);
yrsxkenennse (p = 1,95—2,3 r/cmd);
taxenne (p > 2,3 r/emd).
[To TemnepaType HpPHMEHEHHS:
ansg HE3KuX Temunepatyp IIIT-50 (<15 °C);

» HOpMaJAbHHIX » [TIIT-50 (15—50 °C);

»  yMepeHHHIX » TTI{T-100 (50—100 °C);
» TOBBIILEHHBIX » [TI{T-150 (100—150 °C);
»  BBICOKHX » — (150—250 °C);

» CBEPXBHLICOKHX » — (>250 °C).

ITo o6wmemublM JedopMaUHAM:
Gesycanounsie (pacmmpenue ao 0,1 %);
pacumpsiomuecs (pacmmpenne Gosee 0,1 %);
[leMEeHTH, K KOTOpHIM TpeOoBaHHA He NperbsaB/dior.
Tpumep oGo3HayeHUs: TAMIOHAXKHEE OOJerYeHHEIA LEMEHT ¢ MH-
HepaabHOK JobaBkofi 30 % aas [NOBHWINGHHBIX —TeMuepatyp —
[T T-130-150 o6a.

METOAbl HCABITAHHH TAMMOHAXHBIX HEMEHTOB

roCT 26798.0—85

Temneparypa npoBeleHHs aHaaM3a uemeHTa ykasmBaercs B HT]L
Ha KaxAH# ero Bij. BriXon Ha pexkHm KOHCHCTOMETPA HJIH aBTO-
KJaBa — 2 °/MHH, [pH Temneparype NpPOBEASHHS aHalu3a CBbILIE
100 °C — npexnsapurenbusiii nporpes ac 75 °C. PacrexaemocTs ne-
MEHTHOro Tecta noskHa Ouith 180—220 MM npu BojonemMeHTHOM (ak-
TOpe st Jerkux uementos — 1,3—I1,5; obaervemunx — 0,6—1,3;
ropmaipinx — 0,4—0,6; yraxenenunx — 0,3—0,4.

Honycrumoe Hanpsixenue Ha cxartue (MIla) onpepensiercs npu-
JIOXKEHHEM Harpysku Ha Gasnouky pasmepamu 20 X20X50 mm mexay
METaJIJIMYeCKHMH NaacTHHaMH pasmepamu 20 X25 X5 Mm:

Gem = 0,002P,

rae P — Harpyska, IpuJIOXKeHHass K m0OJacrHde, H.
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CBOMCTBA HEMEHTHBIX PACTBOPOB

OCT 39-014—80, OCT 39-017—80, TY¥Y 113-08-565—85, TVY 39-995--86,
TY 39-01-08-469—79, TY 39-01-08-296—77, TY 39-01-08-535—80

Tabuuna 8.1
Temneparvpa, °C CxpalsipaHHe, 4
Tun nemeHra MaorHoceh, r;go;x!gr?;gb
r/en npx;n;;ﬂe— aHAnHsa HavaJo KOHer MIla ’
our 1,40—1,50 30—150 75 — 48 1,1
OILL 1,45—1,65 | 120—250 150 2 8 1,5
HTH 1,70—1,80 | —2—30 20 1,2 2,5 1,5
[T T-50 1,70—1,80 20—50 22 2 10 2,7
MLT-100 1,70—1,80 40—100 Yp) 1,7 5 3,5
HIIIcC-120 1,70—1,80 80—-160 90 2 8 2,5
HIITIA-120 1,80 80—160 120 2 7 2,5
HHTIIC-200 1,70—1,80 | 120—250 160 3 8 4,5
MOITIITA-200 1,70—1,80 | 130—250 200 3 8 4,5
HUTITH 1,84 20—350 22 2 7 1,5
YUI-1 2,06—2,15 20—100 75 1,7 5 2,0
YHIII-1-120 2,06—2,15 80—160 90 2 8 2,5
IITYK-120-1 2,06—2,15 80—160 120 3,6 10 2,0
YHIIT-1-200 2,06—2,15 | 120—150 160 3 10 2,5
YUr-2 2,16—2,30 20—100 75 1,7 5 2,0
YII-2-120 2,16—2,30 80—160 90 2 8 2,5
HTYK-120-2 2,16—2,30 80—160 120 3,5 10 2,0
YIII-2-200 2,16—2,30 | 120—150 160 3 10 2,5
7ot
100 +
80
60
[’ue. 8.1. 3aBHCHUMOCTH BpemeHH NPOKAuH-
$d€MOCTH IEMEHTHOrO pactBopa OT TeMm-
W+ epaTyps aHaad3sa:
— meMeHT 320A0yROBCKOro sasopa; 2, 4 —
20 emedr THT-100 ¢ saMennuTensmMu] 8 — me-
| L , y | | ot IIIOLIC-120 Ges poGaBoky 6§ == DEeMeHV

p 7 J 4 & 6 7¢t4 JUIIC-120 ¢ samejauTenem

MAPAMETPbl IIEMEHTHO-IT1HHHCTBIX CMECEHR

Tabmuna 8.2
Tnnua CooTHOMeHAe BopocMecesoe IlnoTrEOGYD, PaerekaeMocrs
MecropONKAeHES meMeR? § TaAHHA oPHOImMeHHE r/em® eMecH, eM
Maxapanse 4:1 0,73 1,62 23
3,5:1 0,75 1,58 23
3:1 0,80 1,87 23
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Mponoamenne tabn. 8.2

Tnara CooTHoIeHne Boaocuecesoe MaorHOCTS, PacrekaeMocTb
MeCTOPOXAeHAS meMeHT § TJIMHA OTHOUIEHHEe r/cM? cMecH, cM
Maxapanae 25:1 0,90 1,562 23
2:1 0,95 1,50 22
Haxesan 4:1 0,70 1,68 22
3,5:1 0,75 1,55 23,5
3:1 0,80 1,54 23,5
2,5:1 0,85 1,53 23
2:1 0,90 1,52 23,5
AckaHCcKas 4:1 0,80 1,66 22
35:1 0,85 1,52 22,5
3:1 0,90 1,49 22
256:1 1,00 1,45 23
2:1 1,00 1,44 22

Mpamevanusn 1. Lemere IILT-100 HoBopoccrfickoro sarofa; Boja NHThenas, r. CuM-

deponoab. 2.
peHust

8.2. MATEPHAI/IBI,
CKBA)KUHbI

Ta6muna 8.3

NPUMEHSEMBIE 1AJI1 KPEIJEHNY

PacrekaeMocTs MOXe? HSMEHfITbGCH B BABHCHMOCGTH OT PKeCTKOCTH BOAH BATBO-

HauMeBoBaBMe

T'oCT, OCT, TV

Llementa

[TopT/animeMesT TaMIOHAXKHER

LlemMeHT IVIHHO3EMHCTHIH

lleMenT runcornunEoseMHCTHER

Uement o6aeruensmit (OLLI)

O6ueruensnfl myrakoprii nemenr (OLILL)
Yrsxenennst nement (Y1)

Lement yrsaxeneunst maakopuit (YIILY)
Hement maxkonecuanntdt (IOTILIC)

Uement mnakoBeifi apmuposasnnf (IIIIITA)
LlemenT yrsxenesHuR kopposuonzoctofixufi (UTYK)
Hemenr ansa nurauvecknx Tempeparyp (LITITH)

Haponaerens

TnuromopomgR

3oaa-ynoc T3C

Ilecox xmapuesrft

Men npupopsuii oborameHHNR

I'OCT 1581—85
I'OCT 969—77
T'OCT 11052—74
TY 39-01-08-469—79
TY 39-08-296—77
TY 39-01-08-535—80
OCT 39-014—80
OCT 89-0i17—80

TY 39-909—83

TY 39-995—85

TY 39-1057—85

TY 39-01-08-658—81
TOCT 25818—83
TOCT 22551—77
I'OCT 12085—88

YCKOpHT®NIH CDOEOB CRBATHBAHHS

Kanenu#t xaopucTtsil
Harpnii xaopucThil

T'OCT 450—77
TY 113-13-5—83
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Mpoponxenne Taéa. 8.3

HaunmeBOBaEHE FOGT, OCT, TV
3amemIuTeNd CPOKOB CRBATHBAaHHA

Bunorpagfas KACAOTA CHHTOTHUECKAs OLEOBORHAS TY 6-09-3939—84
Texunueckuit Gypdypon I'OCT 1043780
Kongeucupopausas CCB TY 39-9-22—74

» TY 39-094—75

» TY 39-095—75
Peppoxpomanraocyasdonar (PXJAC) TY 39-01-08-348--78
I'unan TY 6-01-166—74
JexcTpun I'OCT 6034—74
Harpua GuxpoMar TeRHHYecKHH I'OCT 2651—78 E
Kanua GuxpomaTr TexHHYeCcKHM I'OCT 2652—78 E

Ilemoracutens
Aspocrn MAC-200 TY 39-888—83
CuupTH CcHHTeTHUecKHe XupHHe ¢pakuus C,—Cy I'OCT 19652—74
YIA0TEETe/IbEEIS MaTepHANR

Jlerra ®YM TY 6-05-1388—86
CoctaB ynjorsatensEal YC-1 TY 38-101440—82
Cmasku pesbGoBme P-113, P-402, P-416 TY 38-101708—78 E
Cumaska pessGoBas P-2MBII TY 38-101332—76

8.3. ONPEJEJIEHUE 3ABOHHOH TEMIIEPATYPbI
NEPEA UEMEHTHUPOBAHHEM

Bo Bpems NpOMHIBKH nepel UeMEHTHPOBAaHHEM TeMmiepaTypa Ha
3aboe NOHHIKAeTCs, a INocjie NpeKpalleHHs] NPOMEIBKH BOCCTAHABJIH-
BaeTcH.

TemnepaTypa noHHXeHHs Ha 3a6oe CKBAXKHHE BO BpeMsl TPOMBIBKH
onpepesisierca no dopmyae I'. T'. Tloxasikosa:

tion = taaGBA:
TEMIEparypa BOCCTAHOBJEHHA TIIoc/e OpCKpameHass LHPKYJANHH:
taoo = fsacB (A + C):

rae f336 — TeMrneparypa Ha 3afoe CKBaXKHHH, ompelejeHHast Tep-
moMerpuelt, °C; B — KosbdHUHEHT? NOBHIIEHAS TEMIEPATypH, 3a-
BHCAMIMH OT reoTepMHYECKOro rpaauenta; A — Ko3pOhHIHEHAT? NOHH-
KeHHs| TemIlepaTypH IIPH IOPOMEIBKE, 3aBHACAIMHA OF HHTEHCHBHOCTH
M BpeMeHH INpoMuBKH; C — Ko3bdHUIHEEHT BOCCTAHOBJEHHS TeMIle-
patyphi nocJe nNpeKpalesHst IPOMBIBKH, 3aBHCSIIA H OT HHTEHCHBHOCTH
NPOMEIBKH M BPEMEHH BOCCTAHOBJIEHHS TeMIlepaTypH Ha 3aboe.
Kospdunpentar A, B, C BrBelleHH H3 YCJIOBHA GYpeHHS CKBaXKHH
Ha MecropoxjeHuax CesepHoro KaBkasa, HO JamOT NOrpemiHOCTb
npu pacuerax Ajs JpyrHx pafiosoB Gypeans CCCP Bcero 1—2 °C.
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3HAYEHHS KO3POHLUHMEHTA A4

Ta6anna 8.4
ITpoKoaxaTreNbHOGTh NPOMEIBKH, MHE
HareHcHBHOCTE
OpOMHBKH, /e
10 20 30 60 00 120
10 0,917 0,872 0,836 0,774 0,741 0,720
15 0,917 0,863 0,826 0,758 0,723 0,701
20 0,913 0,857 0,817 0,745 0,710 0,686
25 0,910 0,852 0,811 0,739 0,700 0,676
30 0,907 0,847 0,804 0,730 0,690 0,664
35 0,905 0,843 0,800 0,723 0,682 0,651
40 0,903 0,840 0,795 0,718 0,676 0,650
50 0,900 0,833 0,786 0,706 0,661 0,644
60 0,896 0,828 0,780 0,695 0,650 0,623

3HAYEHME KO3PPHUHEHTA B

Ta6mmna 8.5
3atoftnag remuoepavypa, °C
Tny6ana

GKBAXKHHH, M
40 60 80 100 120 140 160 180
1000 1,00 1,01 1,01 — —_ — — —
1500 1,00 1,01 1,01 1,02 —_— - — —
2000 1,00 1,01 1,01 1,02 - — - —
2500 1,01 1,01 1,02 1,02 11,03 | — — —
3000 - 1,02 1,02 1,03 | 1,04 | 1,06 | — —
3500 - 1,02 1,03 1,03 | 1,04 | 1,056 | 1,06 | —
4000 — 1,03 1,03 1,04 | 1,06 | 1,06 | 1,07 | 1,08
4500 - — 1,04 1,04 } 1,05 | 1,06 | 1,07 | 1,08
5000 — - 1,04 1,06 | 1,06 | 1,07 { 1,08 | 1,09

SHAYEHHE KO3¢dHLMEHTA C

TaGauga 8.6
BpeMs Docie OKOHYABHS NPOMBIBKM, MHEH
HAvreBcHBHOETH
OpPOMHEBKH, #1/0
10 20 30 60 90 120
10 0,022 0,041 0,059 0,104 0,138 0,166
15 0,024 0,044 0,063 0,111 0,152 0,179
20 0,025 0,046 0,066 0,117 0,166 0,188
25 0,026 0,048 0,068 0,121 0,161 0,194
30 0,026 0,049 0,070 0,125 0,166 0,200
35 0,027 0,051 0,072 0,128 0,170 0,205
40 0,028 0,052 0,074 0,131 0,175 0,209
50 0,029 0,054 0,077 0,136 0,181 0,217
60 0,030 0,055 0,079 0,140 0,186 0,223
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8.4. METOAHMKA PACYETA YCTAHOBKH UEMEHTHbBIX
MOCTOB

1. TpeGyemuii o6BbeM HeMEHTHOrO pacTBopa
Vi=HS¢us + Viep (0,02 4 ¢, 4¢3 + ¢3),

rie H — npoexTHas BHICOTA IIEMEHTHOTO MOCTA, M; Sgxp — NJIOMANbL
MONEePEYHOro CeUeHHMs CKBaXHHHI, M?; V,p, — BHYTpeHHHH o0beM
3aJHBOYHEIX TPY6, M3 ¢; — KoahOhHIMEHT MOTeph pacTBopa Ha
CTeHKaX TPpy0; €y, €3 — KO3bDQHIOHMEHTH NOTEPh pacTBOpPa MNpPH €ro
CMEIIEHHH C cOcelHel XKHIKOCTbIO COOTBETCTBEHHO Ha HHUXKHEH H BepX-
Heli rpaHHUax (IpH HaJHYHH BepXHell pPasie/UTeNbHOH NPOGKH ¢, =
= ¢g = ().

2. Heo6xoaumbie o6vemil GyhepHOH MKHUAKOCTH:

Ha HUXHeH TrpaHHlE

VGyd). qa= C4V'rp + ¢5HSoxss
Ha BepxHeH rpampne
detb. =0 (V'rp - hSTp)’

rie ¢, ¢y — Kos3hdunuenTs notepb 6ydepHOl XKHAKOCTH NpH ee JBH-
KCHHH COOTBETCTBEHHC IO 3aJHBOYHHIM TPYy0aM H KOJbILEBOMY MNpO-
CTpaHCTBY; ASy, — 06beM LEeMEeHTHOrO PacTBOpa, COCTaBJsIEMOro B 3a-
JHBOUHEIX TpyDax, M5,

3. Heo6xogumuii o6beM NPOJABOYAOHR KHIKOCTH

Vnpon = V'xp - hS'rp - V'rp (01 + Cs) - Vﬁyd). B

BricokoxauecTBeHHas YCTAaHOBKA LEMEHTHHIX MOCTOB BO3MOXHA
TOJBKO I[PH CKOPOCTAX BOCXORAIIETO HOTOKA B KOJBLUEBOM IIPO-
crpancrBe medee 0,5 mM/c wam 1 M/c, a Takxke NPH COOTBETCTBYIOMWEH
pasgoctt CHC Ttammonaxsuoro m 6ypoBoro pactBopos (puc. 8.2).

3nauennsi KosdduuMeHTa DoTeph AJA DasHYHHX TPyG NpHBe-
newun B TaGna. 8.7.

ACHE, Na

4r

J0

20 -

10+

J

1 Prc, 8.2. BtderrnBHOCTL BaMelne-
B HMS NPOMBIBOYHOH 3KHAKOCTH De-

ol MeHTHHM pactBopoM (%) B sabu-

| i i}
g7 - j CHMOCTH OT Pa3HOCTE HX IJIOTHO-
az-0r g 41 gz 43 0% A/o,r/cn creft u CHC
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Ta6auna 8.7

BypuabHEE TPYOH HKT
Kosdpdrnneny Bybepnas xunxocrs

Ecrs Her Eetb Her
e 0,01 0,03 — 0,01
Cy 0,02 0,04 0,01 0,02
Cy 0,02 0,03 0,01 0,02
Cq 0,02 — 0,02 —
P 0,40 - 0,40 —

8.5. PACHET OBBEMA BY®EPHOH )XHUAKOCTH

O6beMm OydepHOH XHAKOCTH [OJKEH VIOBJAETBOPAThH YCJAOBHIO

Voyo. mo < Vogo < Voyg. max

rie Vevp.mins Voyp. max — MHHHMAJIBLHO HEOGXOAMMEH H MaKCHMAJb-
HO JOUYCTHMHEIH 00beMbl OydepHO# XHAKOCTH.

[Ipu HcHONB3OBAaHHM PasAEJHTENBHBIX NPOOOK HA rpaHANAX Ipo-
MBIBOYHAST KEAKOCTE — OydepHas KHAKOCTb H OydepHas KHAKOCTb —
TaMIOHAXHEH pacTBOp

Veyo. mn = 1,67- 1074 [D2 — D% + 2A (Dy + Dup)l,

rae h — LJHHA UHEeMEeHTHPYeMOro HHTepBaJa, M; D, — cpepnnii aua-
METp CKBaXXHHEI 10 KABEDHOMEDPY B MHTEpBaje LEeMEHTHDOBaHHS, CM;
D, — HOMHHA/IbHHIA JaHamerp JoJora, ¢M; Dy, — HapyxHbIH 1Ha-
meTp obcaiHHX TPY6, cM; A — TONMHEHA IJHHHCTOH KODKH, CM
(c MOCTATOYHOH TOYHOCTBIO TOIIHHY KODKH MOXKHO NPHHSATH DasHOH
1,3——1,5 or BenuHHE, onpejeseHHOH HA npuGopax BM-6 mim BI-1
3a 2 u).
Ilpu oreyreTBHH pasieHTe/LHEX NPOGOK

Vﬁyq;. min = 0:18 (V'I'p + Vuem) + VGM7

rxe Vy, — BHYTPeHHHH 00beM TpYO, 0 KOTOPEIM 3aKaudBaiorT 6ydep-
HYI0 XHIKOCTb, M%; Vpey — OOBEM HLEMEHTHPYeMOro HHTepBaJa, M?;
Vem — 00beM cMmemieHust GydepHOH KHIKOCTH G IPOMBIBOYHOH KH[-
KOCTbIO H TAMIIOHAXKHLEIM PAacTBOPOM, M3,

Ve = 0,04 (V'rp + Vuem);
ppLl — 100kpgy (cos o)~8
Pp—Pa
rie Pp, Pg — NJOTHOCTH COOTBETCTBEHHO IIPOMEIBOYHOH KHIKOCTH
u GybepHo#t xupkocTH, r/em®; R — Koapduumenr GesonacHOCTH
(mo ETII); ppp — naacToBoe naBieHHe Ha ray6HEe L, MIla; a —
CpeXHHH YroJ HakJOHA CKBaXKHHEL B 3€HHTHOH IJOCKOCTH Ha ydacTKe

LeMEHTHPOBAHUA, Tpajgyc; S — cpepdsia NJomEAb CedeHHS 3aTpyod-
HOTO MPOCTPAHCTBA B HHTEpBAJie IeMEHTHPOBAHHS, M2.

de(p. max =
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8.6. THAPOOIUHAMHYECKUN PACYET
HEMEHTUPOBAHHUA

Hexons H3 KOHKDETHHX YCJHOBHH NPOBOJKH CKBAXKHHBI 3aRal0TCH
CKOPOCTbIO BOCXOZAIIEro NMOTOKa LEMEHTHOTO pacTBopa B 3aTPyGHOM
npocrpancTBe. A5 KadecTBeHHOro pasoflleHHs IJACTOB Heo6Xo-
Mo, 9tobul v < 0,5 M/c nam v = 1 M/c.

Tlopaua (n/c) npH 3aKauke NPOZABOYHON KHIKOCTH

Q = 0,0785v (Diy — Diy),
rje v — NpPHHATas CKOPOCTh BOCXOASIIErO NOTOKA UEMEHTHOTO pac-
TBOpa, M/c; Den — CcpelHeB3BelleHHBIH AHAMETDP CKBAXKHHE B HHTEp-
BaJie NopbeMa IeMEeHTHOTO pacreopa, cM; Dy — CcpelHeB3BelleHHEH
HapyKHHIH JHaMeTp TpyG B STOM € HHTepBaJje, CM.
Oxujnaemoe naenenue (MIla) Ha nemeHTHpPOBOYHOH TrOJOBKe

Prem = Por + Prp + Pear < 0,667py»
re per — PA3HOCTb I’HAPOCTATHUECKHX JaBJeHHH B Tpybax u 3atpy6-
HOM MPOCTPAHCTBE B KOHIE NPOIecca UEMEHTHPOBAHHHA; Drp, Psar —
THADAaBJIHYECKHE COTPOTHB/IECHHS B MOMEHT OKOHYaHHA IPOKauKH
NPOAABOYHOH KHIKOCTH COOTBETCTBEHHO B TPy0ax H 3aTpyOHOM mpo-
CTPAHCTBe; py — AONYCKaeMOE JAaBJCHHE HA YCTb€ CKBAXKHHBI IPH
HeMeHTHPOBaHHH (06YC/JIOBNHBAETCS] NPOYHOCTBIO TPYO HJH OCHACTKH
[IEMEHTHPOBOYHON rosoBKH, MaHH(OJBIA H 1p.).
Per = 107 (L — b) (pg — pa) — 107" (pg — 0p),

rie L — rayCuHa HaxoxIeHHs Oammaka oO0cafHoH KOJOHHEL, M;
b — BBICOTA LEMEHTHONO CTaKaHa B KOJOHHE, M; Pn, Ps, Pp — CPel-
HfIs NJOTHOCTb COOTBETCTBEHHO IIEMEHTHOIO pacTBopa, NPOJaBOYHOH
KHAKOCTH H JKHAKOCTH 332 KOJIOHHOH BHIIIE HHTEPBaJia LEMEHTHPOBA-
Hus, r/cm®; B — paccTosiEMe OT yCThsi CKBAXKHHE JO YPOBHSA LEMEHT-

HOrO pacTBOpa, M.
Prp = 0,2899;}(22[;-/(15 + AP,
rae /; — AJEHA KOJOHHH (MM CceKuuH) obcaiHuX Tpy6, M; d —
CpelHeB3BelleHHEIE BHYTpeHHHI amamerp TpyO, cM; Ap — mortepH
InaBaeHHsi B OypHAbHEHX Tpy6axX, Ha KOTOPHIX CHYCKAlOT CEKLHH
o6canunix Tpy6, MIla (BenmunEy Ap onpegensior 10 COOTBETCTBYIO-
IHM TaGaHIIaM). -
Q2 ( ) . +

Paar = 09289911 (DGII—DT!I)Sh(Dcn + Drn
QE‘.
+ 028900 (5 =507 (D5 7 Dapi® *
rie D, — cpenneB3BelueHHHH JHaMETpP CKBaXXHHH BHIINEe HATEPBasa
IIeMEHTHPOBAHHA, CM; Dy, — CPeIHEB3BeIUeHHHIA HapYXHEIH IHa-
MeTp TPYO B TOM JKe HHTepBaJje, CM.
Oxujaemoe paBJende Ha saloe
Ppas = Per + Psar < 0»95pnovm
TA€ Ppopn — JABJEHHE, OPH KOTOPOM BauHuaercs INOTVIOWIECHHE OpO-
MEIBOUHOH JKHMIKOGTH B nJacr (omnpeneisiercs SKEIepHMEHTANbHO,
cM. pasz. 1).
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8.7. HEMEHTHPOBOYHLIE ATrPEIATHI
H OBOPYAOBAHHE

NOJAYA H JABJEHHE, PA3BHBAEMBIE HEMEHTHPOBOUYHBIMU

ATPETATAMH
Ta6auua 8.8
Huamerp BTYJAKH, MM
”gg};m Croposys 100 110 115 (120) 125 140
Q p Q p Q p Q p Q P
L{A-320M 1 141 40| — | — 1,7 | 32 23124 — | —
i1 25132 — |— 32126 43119 — | —
11 48 1 16| — |—| 6,0 |14] 81 |10| — | —
v 8,6 9| — | — 10,7 81457 6| — | —
311A-400A I — — 1 66140 — | — 88 {30 (11,223
: 11 — | —] 95|27 — | —]126|21{161]16
I11 — — (14,118 — | —{ 18,6 |14 [23,8]| 11
v — — {195} 13| — | — 123410330 8
4AH-700 I 60 70} — | —] 90147 | — |~ — | —
11 83 [ 61| — | — 1123 134 | — |~ — | —
1 11636 — | —]173]2| — |—|—|—
v 146 1 29| — | — 1220119} — | —| — | —
Mpamevauns. Ilogava Q B afe, fasaeHne p 8 MIla.
Tabaupa 8.9
Arperar 11T Arperar 4P-700
Yacrora
Bpalllenus Hucxo 100w 120 MM Huciao 100 mu 120 MM
Bana 3JexTpOo- ABOHHHEX ABOUHKHX
Mobhns " | nopmuen nophen
© B Il’ MHH Q p Q P B Il) MHH L p Q p
100 11,2 1,71 40| 2,3]30 16,5 1,270 | 1,7]70
200 22,4 3,4({40 | 45|30 33,1 23170 34170
300 33,6 -B,11401| 6,8]30 49,7 35170 51170
400 44,8 68401 9,01 30 66,2 471701} 6,8]69
500 56,0 85,35 (11,326 82,7 5,870 85} 55
600 67,2 10,2129 |13,5] 22 99,3 7,067 {10,246
700 78,4 11,9 25 | 15,8 | 19 115,8 8,2|57 11,9 39
800 89,6 13,622 118,11} 16 132,4 9,350 136 35
900 100,8 15,3119 /20,3 14 149,0 10,51 45 | 15,3 | 31
1000 112,0 17,0 | 17 {22,6 | 13 165,5 11,71 40 {17.0¢ 28
1100 123,2 18,7116 [ 24,81 12 182,0 12,8137 118,71 25
1200 134,4 2041|156 27,1 11 198,6 14,0 | 33 {20,3 | 23

Ipumevanne. flofasa Q B a/c, Aasmenme p = p MIla.
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NMOAAYA H PABOYEE JABJIEHHE
HEMEHTHPOBOYHOI'O AIPEFATA «MEHCMEKEP»

Ta6anpa 8.10

YacroTa BpalleHus JluamMeTp BTYJIOK, MM

KOJeHuaToro BaJa,
o6/mMuH 88,9 101,6 114,3 127,0 139,7 152,4

IMopaua arperara (8 a/c)

450 13,5 17,5 22,3 27,5 33,3 39,6
400 12,0 15,6 19,8 24,4 29,6 35,2
350 10,5 13,6 17,3 21,4 25,9 30,8
300 9,0 1,7 14,8 18,3 22,2 26,4
250 7,5 9,7 12,4 15,3 18,5 22,0
200 6,0 7,8 9,9 12,2 14,8 17,6
150 4,6 58 7,4 9,1 1,1 13,2
100 3,0 3,9 4,9 6,1 7,4 8,8
50 1,5 1,9 2,5 3,0 3,7 4,4
25 0,7 0,9 1,2 1,5 1,8 2,2
Pa6ouee napaenune (8 Mlla)
25—450 I 105 I 87 I 70 | 65 50 42

FOJIOBKH KOJIOCHHBIE LEMEHTHPOBOYHBIE
TY 39-1021—85

Puc. 8.3. TonoBka KOJOEHas OeMEHTHPOBOY-
Lx8 Hasg
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Ta6mana 8.11

HAuamerp llzizzlq;e Nanua | Unprra | Bucora | Macea
Mugp 06cagHoR Hue p, | L, um | B, Mm H, mu ®r
KOJNOHHBI, MM Mrla

TYL 140-168X 400 | 140, 146, 168 40 1148 1148 875 225
T'VI 178-194X 320 178, 194 32 1190 1190 935 290
TVYIL 219-245 320 219, 245 32 1225 1225 970 333

5

'YL 273-200X 250 273, 299 25 1270 1270 1060 364
TVIL 324-340X 100 324, 340 10 1320 1320 1100 396
TYLL 377X 64 377 6,4 528 480 685 145
TVYLL 426X 50 426 5 580 480 685 161

TMpeMewanua. 1. YceaosHME pmamesrp nopcoernmHseMrx JuAult 50 Mm. 2. 3anopHHe
yeTpoficta — KpaHH npobrobble.

YCTPOHCTBO [J51 KOHTPOJIHPYEMOH YCTAHOBKH IIEMEHTHBIX
MOCTOB

TY 39-1023—85

AAA A

Puc, 8.4. ¥erpoficrso ans xos-
TPOJNHPYEMOR YCTAHOBKH IEMEHT-
HOTO MOCTa Z -

Cnyekaercsi Ha OypHJaBHHX Tpybax auamerpoMm 114—140 mm.
Mupp VY K3L[-155, HapyxHHE H BHYTpeHHHH AxHamerpsl — 155 H
70 wmm, nauHa — 810 wmm, macca — 50 kr, THn pesnbu — 3-121,
JaBJeHHe BHIXOAa nepBoi npobkum — 4,5 MIla.
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x 8.8. OFbEMbl BHYTPEHHEIO IPOCTPAHCTBA H METAJIJIA TPYB, ME)XKOJIOHHOTO

N 3ATPYBHOI'C NPOCTPAHCTB
OBBEM 3ATPYBHOIO NPOCTPAHCTBA CKBAJXHHA — OBCAJHBIE TPYBbI

Ta6anoa 8.12
gl JraMewp eKBaXHEH, MM
n.’
4
Efé 600 575 550 525 500 476 4560 425 400 376 350 325 300 275 250 2256 | 200 | 175
— |28,27]25,97|23,7621,65] 19,64 | 17,72 15,90 | 14,19 12,57 | 11,04| 9,62 | 8,30 | 7,07 | 5,94 | 4,91 {3,983,14| 2,40
114 — — — — — — — — 111,55]10,02| 8,60 | 7,28 | 6,05 | 4,92 | 3,89 {2,96|2,12| 1,38
127 — —_ — — 118,37|16,45( 14,63 12,921 11,30 9,77| 8,36 | 7,03 | 5,80 | 4,67 | 3,64 (2,71 1,87 1,13
140 |26,73|24,43}22,22}20,11118,10|16,18|14,36{12,65]11,03| 9,50| 8,08 | 6,76 | 5,03 | 4,40 | 3,37 | 2,44 1,60 0,86
146 |26,60(24,30| 22,09 19,98 (17,97 | 16,05 14,23 | 12,52 10,90 9,37| 7,95 | 6,63 | 5,40 | 4,27 | 3,24 {2,31| 1,47 —
168 |26,05|23,75| 21,54 | 19,43 | 17,42 | 15,50 | 13,68 | 11,97 { 10,35 8,82| 7,40 | 6,08 | 4,85 | 3,72 | 2,69 | 1,761 0,92| —
178 | 25,78 23,48 21,27 (19,16 | 17,15} 15,23 13,41 | 11,70 | 10,08 | 8,55| 7,13 | 5,81 | 4,58 | 3,45 | 2,42 [ 1,49 — | —
194 | 25,31 |23,01}20,8018,69(16,68| 14,7612,94|11,23| 9,61 | 8,08] 6,66 | 5,34 | 4,11 | 2,98 | 1,95 | 1,02} — | —
219 124,50)22,2019,99| 17,88 15,87 | 13,95 12,13 10,42 | 8,80( 7,27| 5,85 } 4,63 | 3,30 [ 2,17 | 1,14 | — | — | —
245 123,56]21,26119,05|16,94| 14,93} 13,01 11,19| 9,48] 7,86( 6,33| 4,91 | 3,59 | 2,36 | 1,23 — — | - | —
273 | 22,42 20,12 17,91 15,80 | 13,79 | 11,87} 10,05 8,34| 6,72 5,19| 3,77 | 2,45 | 1,22 — — - - -
299 |21,25118,95( 16,74 14,63 | 12,62 10,70 | 8,88| 7,17| B,55| 4,02| 2,60 | 1,28 — — — —_ = | —
324 |20,02(17,72| 15,51 { 13,40 | 11,39| 9,47 | 7,65| 5,94| 4,22 2,79| 1,37 — — — — - = | —
340 | 19,19 16,89 14,68] 12,57 | 10,56 | 8,64| 6,82| 5,11| 8,39| 1,96( — — — — — — | =1 —
351 |18,59] 16,29 14,08]11,97| 9,96 8,04] 6,22 4,51} 2,79| 1,36 — — -_— — — - = | —
377 | 17,11) 14,81 12,60] 10,49 8,46| 6,56| 4,74} 3,03} 1,31] — — — — — — — ] -] —
407 | 15,26 12,96 10,75| 8,64| 6,63| 4,71 | 2,89| 1,18 — —_ — - — — —_ — | = | —
426 | 14,02} 11,72| 9,51 | 7,40| 5,39| 3,47} 1,66 -—- — — — — — — — —_ - | -
508 | 6,00 5,70} 3,49} 1,38] — — — — — — — — —_ — — —_ =} =

IIpaMevanne. 3gecs m panee B paspy. 8.8 o6beMH npupefeHs B mM°/100 m.




OBBEMBI BHYTPEHHEIO NPOCTPAHCTBA H METAJUJIA OBCAJIHBIX

TPYB

TaGauna 8.13
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Merasjaa Tpy6
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INponomxkenne Taba. 8.13

O6neM
JraMmerp vpy6, MM TonmuHAa, 6VeHKH, MM BHYTpEHHEro
npocTpancTBa Meraaia Tpy6

298,5 7,6 6,30 0,72
8,5 6,22 0,80

9,5 6,13 0,89

11L1 5,99 1,03

12,4 5,88 1,14

13,6 5,78 1,24

14,8 5,67 1,36

323,9 7.9 7,45 0,79
8,5 7,39 0,85

9,5 7,30 0,94

9.9 7,26 0,98

11,0 7,15 1,09

12,4 7,02 1,22

14,0 6,87 1,37

339,7 8,4 8,18 0,90
9,7 8,05 1,03

10,9 7,93 1,15

12,2 7,80 1,28

13,1 7,71 1,37

14,0 7,62 1,46

14,7 7,55 1,53

15,4 7,49 1,59

15,9 7,45 1,63

17,1 7,33 1,75

18,3 7,22 1,86

351,0 9,0 8,70 0,97
10,0 8,60 1,07

11,0 8,50 1,17

12,0 8,39 1,28

377,0 9,0 10,12 1,04
10,0 9,98 1,18

11,0 9:89 1’27

12,0 9,79 1,38

406,4 9,5 11,78 1,22
111 11,59 1,41

12,6 11,41 1,59

16,7 10,92 2,08

426,0 10,0 12,94 1,31
11,0 12,81 1,44

12,0 12,68 1,57

473,1 11,1 15,96 1,66
508,0 11,1 18,52 1,82
12,7 18,28 2,02

16,1 17,77 2,53

762,0 25,4 39,70 6,05

o1 HpaMegadmne. Tonmmaa sapyGemHERX 06cagENX Tpy6 OpHBeAeHa G OKDYIJIeHHEM 0
,1 MM,
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O BBEMBI BHYTPEHHEI'O HPOCTPAHCTBA H METAJIJIA BYPHJIBHbIX
TPYB
TaGanna 8.16
O6bem O6beM
HOuamerp | Tonmmmua Hramerp | Tonmuea
Tpy6, CTeHKH, BHYT- TpY6, GTeHKH, BHYT-
MM MM peHHmfi | MeTajnaa MM MM peRmmft | MeTamua
OrevecTBeEHElE, BEICajlkKa BHYTpPb 127,0 6,0 1,003 0,271
7,0 0,968 0,306
9,0 0,934 0,340
42 5,0 0,077 0,060 10.0 0.900 0,374
50 5,5 0,120 0,081
60,3 7,0 0,162 0,131 AoMuHNEBEe
9,0 0,135 0,159
63,5 6,0 0,198 0,113 108,0 9,0 0,588 0,337
73,0 7,0 0,269 8,;85 114,3 10,0 0,685 0,354
9,0 0,234 0
’ : ’ 129,0 9,0 0,995 0,382
11,0 0,202 0,232 11.0 0.888 0,446
88,9 7.0 | 0438 ) 0,206 \ 70| 90 | 1,200 | 0,445
9,0 | 0,388 | 0,250 1.0 | 1213 | 052l
11,0 0,346 0,293 ’ 4 i
’ ’ ’ 13,0 1,140 0,600
101,6 7,0 0,590 0,250 15,0 1,040 0,700
8,0 8,ggg 8,%73 17,0 0,970 0,770
9,0 0
’ i : 170,0 11,0 1,700 0,630
10,0 0,512 0,327 13.0 1,620 0.710
114,3 7,0 0,777 0,278
g:g 8:%2 gzg}lg 3apy6exHsie, BECaAKa BEYTPb H HAPYKY
114,3 10,0 0,686 0,370
11,0 0,658 0,400 60,3 4,8 0,200 0,100
127,0 7,0 0,988 | 0,306 7.1 0,168 | 0,120
8,0 0,953 0,341 73,0 5,5 0,296 0,110
9,0 0,920 0,376 9,2 0,236 0,185
10,0 | 0,886 | 0,409 | ggq | g5 | 0454 | 0,167
139,7 8,0 1,182 0,395 9,4 0,390 0,234
18,8 1,144 0,432 11,4 0,346 0,278
1,107 0,472
’ ’ ’ 101,6 6,7 0,612 0,199
11,0 1,070 0,506 8.4 0’564 0,246
OreyecTBeHHbIe, C NPHBapeHHBIMH 10,9 0,532 0,280
samkaMHu, THna TBIIB 114,3 6,9 0,794 0,232
8,6 0,740 0,284
50,0 5,6 0,119 0,080 10,9 0,670 0,354
60,3 5,0 0,199 0,100 127,0 7,5 0,985 0,282
9,2 0,927 0,340
48 | 80 o701 | 0,260 12,7 | 0811 | 0456
9,0 0,729 0,320 139,7 9,2 1,155 0,376
10,0 0,699 0,350 10,5 1,105 0,428
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OBBbEMBI BHYTPEHHEIO INPOCTPAHCTBA H METANJA HKT
Tabaupa 8.17

Ob6tem O6beM
Huamerp | Tommmaa Huamerp | Tonmuna
Tpy6, GYEHKH, BEYD- *py6, GTEHKH, BHYT-
MM MM pemmngt | Mevanma MM MM penmgf | Mevamaa
26,7 2,87 0,034 0,022 73,0 7,82 0,259 0,162
3,00 0,034 0,024 9,19 0,234 0,187
33,4 3,38 0,056 0,033 10,28 0,216 0,205
3,50 0,055 0,034 88,9 5,49 0,477 0,149
42,2 3,18 | 0,01 | 0,040 6,45 | 0,45¢ 1 0,173
3550 | 0.097 | 0,043 7,84 | 0,433 | 0,193
' ' 4 8,00 0,417 0,210
3,56 0,097 0,044 9,52 0,383 0.243
48,3 3,12 0,138 0,045 10,50 0,360 0,266
3,68 0,131 0,052 11,43 0,343 0,283
4,00 0,127 0,057 12,40 0,329 0,297
60,3 4,24 0,211 0,077 101,6 5,74 0,638 0,178
4,83 0,202 0,086 6,50 0,616 0,201
5,00 0,199 0,089 6,65 0,612 0,204
5,64 0,191 0,097 8,38 0,565 0,251
6,45 0,177 0,111 9,65 0,531 0,285
7,12 0,167 0,121 10,92 0,499 0,317
853 | 0,147 | 0141 ) 1143 1 688 | 0,794 | 0,241
73,0 5,51 0,302 0,119 7,00 0,790 0,245
7,01 0,273 0,148

OBbEM MEXTPYBHOIO0 NPOCTPAHCTBA

Tabmana 8.18
Imamerp | Toamera Hapyxemf pmamerp OypmabREX vpY6, MM

opy6, GTenKH,

MM MM 147 140 I 129 127 114 102

508,0 11,1 16,81 16,95 17,20 17,23 -
12,7 16,57 16,71 16,96 16,99 — -
16,1 16,06 16,20 16,45 16,48 —

473,1 11,1 14,25 14,39 14,64 14,67 —_ —

426,0 10,0 11,23 11,37 11,62 11,65 11,89 12,11
11,0 11,10 11,24 11,49 11,62 11,76 11,98
12,0 10,97 11,11 11,36 11,39 11,64 11,85

406,4 9,6 10,07 10,21 10,46 10,49 10,73 10,95
11,1 9,89 10,03 10,28 10,31 10,55 10,77
12,6 9,70 9,84 10,09 10,12 10,36 10,58
16,7 9,21 9,35 9,60 9,63 9,87 10,09

377,0 9,0 8,41 8,55 8,80 8,83 9,07 9,29
10,0 8,27 8,41 8,66 8,69 8,93 9,15
11,0 8,18 8,32 8,57 8,60 8,84 9,06
12,0 8,07 8,21 8,46 8,49 8,73 8,95

351,0 9,0 6,99 7,13 7,38 7,41 7,65 7,87
10,0 6,89 7,03 7,28 7,31 7,55 7,77
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Npononxenne Taba. 8.18
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Mpononkenne Tabu. 8.19

Hapyx=Hafl puaMerp GYpHALHEX %PY6, MM

Auamerp | Tommana
o6CafHHX | GPEHKH,
Tpyo, MM MM 127,0 114,3 101,6 88,9 73,0 60,3
127,0 5,6 — — — — — 0,75
6,4 — - — — — 0,72
7,5 — — — — — 0,68
9,2 — — — — — 0,62
10,7 — — — - — 0,57
12,4 —_ —_ — — — 0,52
114,3 5,2 — — - — - 0,54
5,7 — — - — — 0,53
6,4 —_ — — — — 0,51
7,4 — — — — —_ 0,47
8,6 — — — - — 0,44
10,2 - - — — — 0,39
Ta6anua 8.20
Inamerp Tonmesa Hapy=xanif graMmerp HKT, MM
Tpy6, Mu | GTeHKH,
MM 33,4 42,2 48,3 52,4 60,3 73,0
88,9 5,48 0,389 0,337 0,294 — — —
6,45 0,366 0,314 0,271 — — —
7,34 0,345 0,293 0,250 — — —
9,52 0,296 0,244 0,200 — —_ —
12,09 0,241 0,189 0,146 — — —_
12,95 0,224 0,172 0,129 — — -—
13,46 0,214 0,162 0,119 — — —
101,6 5,74 0,550 0,498 0,455 — —_ —
6,65 0,525 0,473 0,429 — — —
7,26 0,508 0,456 0,412 — — —
8,07 0,486 0,434 0,390 — — —
8,38 0,478 0,426 0,382 —_ — -
114,3 5,20 0,760 0,708 0,665 0,632 0,562 0,429
5,68 0,744 0,692 0,649 0,616 0,546 0,413
6,35 0,723 0,671 0,628 0,595 0,525 0,392
6,88 0,706 0,654 0,611 0,578 0,508 0,375
7,36 0,691 0,639 0,596 0,563 0,493 0,360
8,55 0,654 0,602 0,559 0,526 0,456 0,323
9,47 0,626 0,474 0,531 0,498 0,428 0,295
10,19 0,605 0,553 0,510 0,477 0,407 0,274
10,92 0,584 0,532 0,488 0,456 0,386 0,252
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Tabmana 8.21

Huamerp
TPYS, MM

TonLinRa
CTeHKH,
MM

Hapyxan #t guamerp HRT, Mu

48,3

127,0

139,7

146,0

168,3

177,8

193,7

!
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0571
0 840
(502
0744
0,602
0"

1,106
1,090
1,059
1,030
0,974
0,922
0,865

1,235
1,207
1,182
1,152
1,110
1,079
1,029

1,724
1,671
1,635
1,694
1,554
1,617
1,449
1,403

1,983
1,929
1,602
1,851
1,813
1,756
1,699
1,671
1,644
1,593
1,534
1,493
1,475
1,421
1,372
1,350
1,280
1,213

2,350
2,318
2,278

¥

60,3 73,0 88,0
6,759 | 0,835 -
0738 | 0.605 —
0629 | 0566 —
0.641 | 0,503 _—
0559 | 0.4% —
0,043 | 0,410 —
1,063 | 0,870 | 0,670
0,987 | 0.854 | 0.652
0.5 | 0.823 | 0,621
0,027 | 0794 | 0,592
0.871 | 0738 | 0.536
0,819 | 0686 | 0.484
0,762 | 0620 | 0,427
1,182 | 00999 | 0,797
1,004 | 0971 | 0,769
1.079 | 0.946 | 0,744
1,040 | 0916 | 0,714
1,007 | 0.874 | 0,672
0.976 | 0,843 | 0,641
0,926 | 0,793 | 0,591
1,622 | 1,489 | 1,287
1,568 | 1,435 | 1,293
1,532 | 1,899 | 1,197
1,491 | 1,358 | 1,156
1,451 | 1.318 | 1,116
1,414 | 1,281 | 1,079
1,346 | 1,213 | 1,011
1,301 | 1.167 | 0.966
1,881 | 1,747 | 1,545
1,826 | 1,693 | 1,491
1,789 | 1.656 | 1.455
1,749 | 1616 | 1,414
1,710 | 1577 | 1,375
1,652 | 1.519 | 1,317
1,596 | 1.463 | 1,261
1,568 | 1.435 | 1,283
1,541 | 1408 | 1,206
1,490 | 1,357 | 1.155
1,431 | 1,298 | 1,096
1,390 | 1,257 | 1,085
1,372 | 1,239 | 1,037
1,318 | 1,185 | 0,983
1,269 | 1,136 | 0,934
1,247 | 1114 | 0912
177 | 1,044 | 0,842
1,110 | 0,977 | 0.775
2,247 | 2,114 | 1,912
2,215 | 2082 | 1,880
2,176 | 2041 | 1,840

101,6

b

H
)
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NMpononxenne Tabxn. 8.21

Inaserp Tomuuua Hapyxau#t xuamerp HKT, uu
Tpy6, MM | CTeHKH,
L 48,3 60,3 73,0 88,9 101,6 114,38
193,7 9,56 2,212 2,109 1,976 1,774 1,584 1,369
10,9 2,136 2,033 1,900 1,698 1,508 1,293
11,7 2,005 1,992 1,859 1,657 1,467 1,262
12,7 2,041 1,938 1,805 1,603 1,413 1,198
15,1 1,916 1, 813 1,680 1,478 1,288 1,072
219,1 6,7 — 3,037 2,904 2,702 2,512 2,296
7,7 - 2,971 2,838 2,636 2,446 2,231
8,9 — 2,894 2,761 2,559 2,369 2,153
10,2 — 2,817 2,684 2,482 2,292 2,077
10,8 — 2,778 2,645 2,443 2,253 2,037
11,4 —_ 2,738 2,605 2,403 2,213 1,998
12,4 — 2,681 2,548 2,346 2,156 1,94¢
12,7 — 2,661 2,628 2,326 2,136 1,920
13,8 — 2,593 2,460 2,258 2,068 l,853
14,2 —_ 2,573 2,440 2,238 2,048 1,833
244,5 7,1 —_ 3,877 3,744 3,542 3,352 3,136
7,9 —_ 3,820 3,687 3,485 3,295 3,080
8,9 —_ 3,747 3,614 3,412 3,222 3,007
9,4 — 3,715 3,582 3,380 3,190 2,974
10,0 — 3,670 3,537 3,335 3,145 2,930
11,1 — 3,599 3,466 3,264 3,074 2,858
12,0 —_ 3,533 3,400 3,198 3,008 2,793
13,8 — 3,406 3,273 3,071 2,881 2,665
15,1 —_— 3,320 3,187 2,985 2,795 2,579
15,9 —_ 3,269 3,136 2,934 2,744 2,528
19,1 — 3,060 2,927 2,725 2,535 2,319
273,1 7,1 —_ 4,979 4,845 4,644 4,453 4,238
7,8 —_ 4,921 4,788 4,586 4,306 4,180
8,9 — 4,833 4,700 4,498 4,308 4,092
10,2 — 4 731 4,598 4,397 4,206 3,991
11;4 —_— 4 631 4,498 4,296 4,106 3,891
12,6 — 4 542 4,409 4,207 4,017 3,801
13,8 — 4,443 4,310 4,108 3,918 3,703
15,1 —_ 4,346 4,213 4,011 3,821 3,605
16,5 —_ 4,240 4,107 3,905 3,715 3,499
17,1 —_ 4,201 4,068 3,866 3,676 3,460
17,8 —_ 4,145 4,012 3,810 3,620 3,404
18,6 _— 4,080 3,947 3,745 3,555 3,340
19,1 — 4,050 3,917 3,715 3,525 3,310
20,2 — 3,962 3,829 3,627 3,437 3,222
298,4 7,6 — 6,015 5,882 5,680 5,490 5,274
8,5 — 5,940 5,307 5,605 5,415 5,200
9,5 —_ 5,846 5,713 5,811 5,321 5,106
11,1 — 5,713 5,580 5,378 5,188 4,973
12,4 - 5,595 5,462 5,260 5,070 4,854
13,6 — 5,497 5,364 5,162 4,972 4,756
14,8 — 5,393 5,260 5,058 4,868 4,653
323,9 7,9 — — — 6,836 6,646 6,431
8,5 - — — 6,776 6,586 6,371
9,6 — 6,679 6,488 6,273
7 3axas 862 193



MNMpononxenne Taba, 8,21

Hapyxuu#l guamerp HKT, MM

Duamerp | Tonmuua
TpY6, MM CTEHKH, ,
MM 48,3 60,3 73,0 88,9 101,6 114,3
323,9 9,9 - _ — 6,641 6,450 | 6,235
11,0 —_ —_ — 6,536 | 6.345 | 6,130
12,4 — — — 6,404 6,213 | 6,000
14,0 — —_ — 6,255 | 6,064 | 6,850
339,7 8,4 —_ — — 7,573 | 7,383 | 7,167
9,7 _ — — 7,444 7.254 | 7.039
10,9 —_ — — 7,317 7,127 | 6.911
12,2 — — —_ 7.190 7,000 6.785
13,1 - —_ — 7,005 | 6,915 | 6,700
14,0 —_ — - 7,015 6,825 | 6,610
14,7 — — _ 6,945 6,755 6,540
15,4 - — — 6,891 6,701 6,486
17,1 — - —_ 6,715 | 6,525 | 6,309
- 18,3 —_ — _— 6,601 6,411 6,195
OFBEMbBl BHYTPEHHEIO IMPOCTPAHCTBA M METAJJA ¥YBT
Ta6nauna 8.22
HunaMerp, MM ObpeM Juamerp, MM O6beM
BHYT- BHYT-
Tan | T hmn | npocrpan- | Memamma | MR iyt L TR | D vew. | Meranna
CcTBA CcTBA
73,0 35,0 0,10 0,32 177,8 57,1 0,26 292
79,4 31,7 0,08 0,41 g(l),g g,gg %,82
88,9 38,1 0,11 0,51 . ’ ;
45,0 0,16 0,46 844 30’0 0,64 1,84
1048 | 50,8 0,20 0,66 18 & 7}’2 0,40 2,27
120,6 | 50,8 0,20 0,94 99, Ts 8{}‘% ggg
57,1 0,26 0,88 , ) ,
63,5 0,32 0,82 196,8 71,4 0,40 2,64
127,0 | 57,1 0,26 1,01 76,2 0,46 2,58
! 90,4 0,64 240
1330 | 640 | 0,32 107 203,2 | 714 0,40 2,84
139,7 | 57,1 0,26 1,27 ' 76.2 0,46 2,78
146,0 57,1 0,26 1,41 80,0 0,50 2,74
68,3 0,37 1,30 90,4 0,64 2.60
74,0 0,42 1,24 100,0 0,79 2.45
76,2 0,46 1,21 209,6 71,4 0,40 3,05
152,4 57,1 0,26 1,56 76,2 0,46 2,99
1587 g;;i g,;g 1,42 215,9 71,4 0,40 3,26
8, ) ) 1,72 228,6 71,4 0,40 3,71
71,4 0,40 1,58 ’ 76,2 0,46 3,65
165,1 57,1 0,26 1,88 90,4 0,64 3.47
71,4 0,40 1,74 241,3 76,2 0,46 4,12
171,4 57,1 0,26 2,05 100,0 0,79 3.80
71,4 0,40 1,91 247,6 76,2 0,46 4,36
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Npoxomxenune Ta6n. 8.22

Huam erp, MM ObbeMm Huamerp, MM Ob6bem
BHYT- BHYT-
MRRC | P | oo | weraans | R | A [ BSipen | eranaa
£TBa cTBa
247,6 100,0 0,79 4,03 279,4 76,2 0,46 5,67
254,0 76,2 0,46 4,61 100,0 0,79 5,34
100,0 0,79 4,28 285,7 100,0 0,46 5,95

OFBEM 3ATPYBHOI'0 NPOCTPAHCTBA CKBAXHHA—YBT
Tabauna 8.23
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9. HHCTPYMEHT IJis1 JUKBUIALIMU ABAPUH

9.1. METHUKH M KOJIOKOJIA

METYHKH YHHUBEPCAJIbHLIE
OCT 26-02-1273—75, OCT 26-02-1274—75

| _ I
s 114 =
2722 =

Puc. 9.1. Merunk yHHBepcalbHH

Tatnuua 9.1

Wadp a [ oo | o | & | b | & | M| pesoa
MBY 20-45 20 45 80 10 680 | 300 9 3-62
MBY 22-54 22 54 95 10 800 | 420 13 3-76
MBY 32-73 32 73 108 14 955 | 640 24 3-88
MDY 58-94 58 94 120 22 875 820 34 3-102
MBY 74-120 74 120 178 32 1090 | 1150 75 3-147
MBY 100-142 100 142 | 203 50 1030 | 1400 96 3-171
MBY 127-164 127 164 | 220 70 930 | 1450 115 3-189
M3Y 36-60 36 60 65 15 370 | 300 7 3-50
M3Y 46-80 46 80 90 17 455 | 450 11 3-76
M3Y 69-100 69 100 108 20 450 | 600 19 3-88
MY 85-127 85 | 127 | 134 30 560 | 750 34 3-117

TIpumedanust 1. Pasmepsl B MM. 2. Q == rpysonofibeMHoCTb MeTWHKa. 3. MeTunku npa=»
BHe H JeBble.

METYHKH CHELHAJIBHBIE
OCT 26-02-1274—75, OCT 26-02-1273—75

L

~

|
o

A Puc, 9.2, Merunx coenpanbuui
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Ta6mya 9.2

Ha T'pyso- Mac- PeaxGa
Mludp D, MM d, MM E”iu nozbeM- ca,

' HocTh, KH | &r A B
MC3-66 80 25 260 1000 6 3-66 3-66
MC3-76 95 35 265 1600 7 3-76 3-76
MC3-86 108 32 270 1600 7 3-86 3-86
MC3-88 108 35 285 2000 10 3-88 3-88
MC3-101 118 50 280 2000 11 3-101 3-101
MC3-102 120 60 280 2000 11 3-102 3-102
MC3-108 133 50 320 2000 16 3-108 3-108
MC3-117 140 70 290 2650 15 3-117 3-117
MC3-121 146 70 285 2650 17 3-121 3-121
MC3-122 146 50 330 2650 20 3-122 3-122
MC3-133 155 70 300 2750 19 3-133 3-133
MC3-140 178 70 320 3300 25 3-140 3-140
MC3-147 178 100 320 3300 24 3-147 3-147
MC3-152 197 100 330 3700 31 3-152 3-152
MC3-16l 185 115 320 3300 25 3-161 3-161
MC3-171 203 120 320 3700 40 3-171 3-171
M3C-B42 65 25 230 250 4 3-50 B-42
M3C-48 65 25 230 350 4 3-50 48
M3C-B48 65 25 230 350 4 3-50 B-48
M3C-60 90 30 260 550 8 3-76 60
M3C-B60 90 30 260 550 7 3-76 B-60
M3C-73 90 40 260 750 7 3-76 73
M3C-B73 90 40 260 750 8 3-76 B-73
M3C-89 108 55 260 1100 10 3-88 89
M3C-B89 108 55 260 1100 11 3-88 B-89
M3C-102 134 60 280 1250 14 3-117 102
M3C-B102 134 60 280 1250 14 3-117 B-102
M3C-114 134 70 280 1500 16 3-117 114
M3C-Bl14 134 70 280 1500 18 3-117 B-114

TIpuMeuanne VY MeTunkos tuna M3C pessb6a B = no 'OCT 633—80, ocrasbHEe pesbGH

no I'OCT 631—75.

METYHKH JIOBHJIBHBIE
POCT 843381

Puc, 9.3, MeTunk JOBUALHE §
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Ta6auua 9.3

Mudp d, MM di, MM D, MM L, MM MaKcrca, Pesvba A
Al 12 32 33 250 1 28X 24,5 *
A2 14 36 44 280 1 33X 29,5 *
Bi 28 41 42 160 1 28X 24,5
b2 41 54 55 160 2 28X 24,5
K1 41 57 58 215 2 T-50

Bl1—B3 19 61 66 430 10 3-50
pig 49 70 71 220 3 3-50
2 70 86 87 190 5 3-50
J3 88 104 105 200 10 3-50
4 107 124 125 200 12 3-50
5 126 143 144 200 15 3-50

TipuMeuanusy 1 Pe3nba 28X 24,5 u 33X 29,5 no 'OCT 8467—83. 2. Pe3an6a T-50 =
tpy6Has no TOCT 7918—75 3. 3me3fouxoli o603HayeHa HHINeNbHas pesbba.

KOJIOKOJIA JIOBHJIbHBIE
I'oCT 8565—8!

A

‘A\ W ? l
.- AN\ B Puc. 9.4. Konoxosa 10BUIB-
© ui mo [OCT 8565—81
Tabauua 9.4

TSR ol TR PR DR Y gl B F
Al 32—44 46 29 57 135 1 52,0 50,5
A2 41—66 67 37 74 240 3 68,5X 67,0
B1—B3 40—59 60 36 76 190 4 68,5X 67,0
B4, b5 4885 86 45 | 108 330 | 15 84,5x83,0

MpuMeuanne KoJOKOM coefuHsercss ¢ SYPHIALHEIMH Tpy6Gamu Yepe3d narpy6oK AAHHOR
500 MM H3 crastu rpynnbl DPOYHOCTH M.

KOJIOKOJIA JIOBHUJIBHBIE
OCT 26-02-1275—75

o [—

A
\

-

D —

Puc. 9.5. Konoxos J0BHIb-
HBI N0
OCT 26-02-1275—75

= T

\
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Ta6anna 9.5

Iudp dy, MM | ds, MM | D, MM b, mm eﬁ‘,’};ﬁg’;"”‘:ﬁ N(E(:;. Pespba A
K 42-25 42 25 65 385 250 3-50
K 50-34 50 34 65 340 350 3-560
K 58-40 58 40 90 490 450 15 3-66
K 70-52 70 52 90 510 650 14 3-66
K 85-64 85 64 102 550 750 18 3-76
K 100-78 | 100 78 122 B95 850 27 3-88
K 110-91 110 91 132 555 1000 27 3-88
K 125-103 | 125 | 103 148 560 1100 31 3-121
K 135-113 | 135 | 113 170 635 1250 33 3-121
K 150-128 | 150 | 128 194 655 1350 49 3-147
K 174-143 | 174 | 143 220 800 1500 83 3-147

9.2. TPYBOJIOBKH, OBEPHIOTHI

TPYBOJJOBKH BHYTPEHHHE OCBOBOXXIAIOIHECH
OCT 26-16-1604—78, TY 39 01-10-717—81, TY 39-974—84

a L

I Vo W s & mm
R Il
7] L

Puc, 9.6. Tpy6osoBka BHYTpeHHSS OCBOGOXKAAOMASICS
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Tabmuya 9.8

3axsarhiBae- n];py;sc;;. Macca
Oiudp Mbll puamerp, | D, MM L, MM Hgﬂi' s:‘crc ’ Pe3nba

uM kH

Yuupaowmuecs B Topent TpySu (prc. 9.6, a)
TBM-60 4757 92 1540 250 28 3-76
TBM-73 57—66 92 1510 400 38 3-76
TBM-89 7182 110 1440 600 50 3-76
TBM-102 84—96 132 1680 800 90 3-88
TBM-114 95—108 132 2320 1000 110 3-88

To xe, ¢ repMerusanueft TpyGuoro mpocrpasctsa (puc. 9.6, 6)
TBP-48 40—42 64 460 250 4 HKT 48
TBP-60 50—52 80 540 450 9 3-66
TBP-73 59—63 95 630 550 15 3-76
TBP-89 7377 108 925 1200 23 3-88
TBP-102 88—90 108 990 1500 43 3-88
TBP-114 99102 146 990 2000 56 3-121
TBC-140 116—128 178 1000 2500 76 3-147
3aBognmuie BHYTPb TpYOH Ha Jaobyio raySusy (puc. 9.6, 6)

TBM-114 95108 95 1840 1000 70 3-76
TBM-127 104—132 105 1840 1600 76 3-88
TBM-146 118—147 120 1840 2000 96 3-88
TBM-168 136-—169 136 1840 2200 120 3-88
TBM-194 1568—192 160 1840 2500 150 3-88
BHYTPEHHHE TPYBOJIOBKH OCBOBO)XIAIOUIHECSH
C TEPMETU3AUUEN TPYBHOI'0 NPOCTPAHCTBA
®UPMA <«HMHIOYCTPUAJISKCIIOPTHUMIIOPT», PYMBIHHUS
Ta6auua 9.7

Juamerp, MM I'pyso- M

Maudp L, MM noNbeM- acca, Pean6a
33“::;;5“‘ xopnyca H?&C;lb' =

28/ 47--52 60 1250 400 20 3-66
20/ 56-—62 73 1360 800 31 3-76
31/5 64—78 89 1300 | 1000 60 3.102*
4" 83—91 102 1420 1500 90 3-122 *
4/0 90—104 114 1575 1500 130 3-133 *
41/ 94—111 114 1435 1000 59 3-102 *
5? 107—114 127 1690 1500 131 3-133 *
5 107—123 127 1445 1000 87 3-102 *
51/,° 117124 140 1690 1500 150 3-133 *
51/,° 117132 140 1560 1000 94 3-102 *
65/2" 143—152 168 1790 1500 147 3-133 *
7¢ 1563—162 178 1795 1500 178 3-133 *
785" 167—182 194 1810 1500 195 3-133 *




Mpogomkenne Ta6n. 9.7

HAnramerp, MM Tpyao-
Wagp L, MM nogbeM- Ma}:;ca. PessGa
saxa::lgnae Kopnyca HocTb, KH
8%/5” 189209 219 1760 1500 277 3-133 *
95/,? 215—232 245 1800 1500 369 3-133 *
108/,° 243259 273 1800 1500 357 3-133 *
113/,° 271—286 298 1800 1500 385 3-133 *
133/° 311323 340 2110 1500 500 3-133 *
16° 378—393 406 2110 1500 590 3-133 *

IMpumenanna. 1| KoHoTpykouw cM. Ha pue. 9.6, 6. 2. 3pesgoukof o6osBHaueHa pesnfa
yropoueHHoOro npoduas.

TPYBOJIOBKH HAPY)XHBIE OCBOBOXAAIOIIHECA
OCT 39-141—82, TY 39-01-10-494—79, TY 26-16-214—87, TY 26-02-582—74

Y

P g
Puc. 9.7. TpyGonos- T
Ka HapyxHas OCBO- 5 L
6oxpatomasaca S
Ta6anua 9.8
HaMeTp, MM
Mudp i : L, um nrg;xybse?a: c’;’,“‘f(} Pesn6a
saxs;;ﬁaae— Koplx)lyca HOCTh, KH 4

THC 60-120,6 56—62 108 1563 1000 54 3-66
THOC 120-60/95 60—95 120 700 1100 21 3-76
THC 73-139,7 6974 120 1570 1100 74 3-76
THO 116-73 64—73 116 1655 350 76 3-88J1
THC 89-158,7 85—91 140 1765 1300 11 3-88
THO 136-89 80—89 136 1900 750 115 3-83/1
THC 102-165,1 98—105 145 1820 1400 122 3-108
THC 114-190,5 110118 170 1820 2000 144 3-121
THC 127-215,9 123—131 196 1820 2700 152 3-133
THC 140-215,9 136—144 196 1820 3000 151 3-147
THC 147-215,9 142150 200 1820 2700 153 3-147
THC 168-295,3 164—171 230 1840 3900 255 3-171
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JIOBHTEJIN TJIALIEYHBIE HAPY)XHBIE OCBOBO)KIAIOUIHECS
TY 26-02-221—75

e L
L f /7 Prc, 9.8. JloBatens nsamen-
= HEi HapYXKHHA ocBoGoxKAa-
| ouwuics
Tabauua 9.9
JAnaMmerp, MM Ipyso-
Mrdp saxpaTbiBae- :;,’g; L, mm n‘?g;e:- Migca Pess6a 4
Muf D 5 kH
JIBIIC 89/114-175 89—114 175 | 1795 800 250 140K
JIBIIC 114/140-200 114—140 | 200 | 1750 1000 220 178K
JIBIIC 127/155-225 127155 | 225 | 1870 1200 310 194K
JIBIIC 140/178-245 140—178 | 245 | 2025 1200 315 219K
JIBIIC 168/203-270 168—203 | 270 | 2070 | 1600 320 245K

Ipumevanus. 1. Pe3nBa no TOCT 632==80. 2. JIoBHTenR BHNYCKAKTICH B OfNHOCEKLHOH"
HoM HcnonHeruu ¢ mubpom JIBIIL.

TPYBOJIOBKH HEOCBOBO)XAAIOILIHAECA
TY 26-16-22—77

a

RIS fll
d
I

Puc, 9.9, Tpy6onoska HeocBOGOXAaIOmAACA
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Ta6aana 9.10

Huamerp, MM

I'pyzo-
Mudp saxBarel- | KOpP- L, mm ",Sé‘g’;;“‘ Ma:‘cpca, Pesp6a 4
BaeMbit nyca KH
D Dy
Buyrpennue (puc. 9.9, a)
TB 48-80 44 80 700 250 45 3-66J1
TB 60-92 56 92 1350 300 48 3-76J1
TB 73-92 66 92 1350 550 54 3-76J1
TB 89-110 82 110 1370 800 72 3-76J1
TB 102-130 96 130 1400 1000 110 3 88J1
TB 114-130 108 130 1620 1200 125 3-88J1
Hapyxauste (puc. 9. 9, 6)
TH3-114 48—60 95 420 400 11 CBT 89J1
TH3-146 60—73 118 740 400 21 CBT 102J1
TH3-168 60—89 138 770 750 35 CBT 114J1

TIpumeuanne. Ha tpy6onoekax vuna TH3 pesp6a Tpy6uas no I'OCT 631—~75.

OBEPLIOTBH! JJid BYPUJIbHBIX TPYB H VBT
OHUPMA «MHIOYCTPHAJIIKCIIOPTHMIIOPT», PYMBIHHS

Tabauya 9.11

HAuamerp, MM
Mlapp ,Zlnn;d;a, Ma!:::,a. Pess6a
3aXxearTbiBaeMblf Kopnyca

N-45/, 60—80 117 965 80 3-76
MI-45/, 60—80 117 1170 90 3-76
N-5'/4 66—89 129 988 110 3-101
MI-5%/;4 73—95 129 1165 120 3-101
N-5Y, 88—108 140 1000 125 3-101
MI-5Y/4 88—108 140 1400 135 3-101
N-6 88—118 152 1163 140 3-101
MI-6 88—118 152 1430 155 3-101
N-61/44 108—118 170 1263 180 3-121
MI-611/, 108—118 170 1560 200 3-121
N-73/g 114146 187 1280 200 3-121
MI-73/4 114—146 187 1545 225 3-121
N-8/,4 114—155 205 1280 210 3-121
MI-8Y/,, 114—155 205 1775 260 3-121
N-9 114—178 229 1340 220 3-147
MI-9 114—178 229 1900 290 3-147
N-97/44 139—178 240 1400 222 3-147
MI-97/.4 139—178 240 1900 295 3-147
N-107/44 168 —203 265 1420 310 3-171
MI-107/,4 168—203 265 1920 330 3-171

Mpuvevanua 1

KoHCTpYyKUHIO cM Ha puc 9 8 2 OcsoSoXAeHue osepmioTa THna N =
BpauleHKkev BNpaBo, MI — JBuXKeHHeM BHH3 C NOBOPOTOM
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OBEPIIOTBEI ANA YBT THIIA

«CJINN-B3KET»

®HUPMA «HMHAYCTPHAJIDKCIIOPTHUMIIOPT:, PYMBIHUA

Ta6auna 9.12

HAnaMerp, MM
Mudp RJLH: 2 Macca, Kp Pesn6a
VBT Kopnyca
61/,xX31, 88,8 159 1200 125 3-76
7x4 1, 104,8 178 1200 105 3-88
8% 43/, 120,6 203 1200 120 3-88
81/, x5, 133,3 210 1210 125 3-117
89/14X 538/, 146,0 216 1220 135 3-117
9x 614 158,7 229 1260 145 3-117
91/,x6Y, 158,7 241 1280 155 3-117
101/,X7 177,8 260 1300 170 3-161
105/gX 78/, 196,8 270 1300 190 3-161
11X38 203,2 279 1300 200 3-161
1113/,.X9 228,6 300 1300 210 3-161
121/,x9 1, 241,3 308 1300 225 3-161
125/4X 10 254,0 321 1300 240 3-161
138/,4X 11 279,4 335 1300 250 8-161
MIprMevaane. KoHerpyRnuio oM. Ha puec. 9.8.
OBEPINOTBI THNA BM
OHUPMA MHOYCTPUAJISKCIIOPTUMIIOPT:, PYMBIHHNS
Tabmupa 9.13
HuaMeTp, MM
Mup ﬂlﬂi: % Mti‘cpca, PesnGa
saxsaTHBaeMH Kopnyca

BM-35/, 26—53 92 620 17 HKT B-48
BM-4 48—60 102 635 19 HKT B-60
BM-4 /3 56—80 114 680 27 3-76
BM-5 86—118 127 710 38 3-101
BM-5 1/3 93—114 140 720 35 3-101
BM-6 114—121 152 880 44 3-101
BM-6 3/, 118—127 171 860 69 3-121
BM-7Y 132—146 190 860 71 3-121
BM-8 /44 141—155 205 880 80 3-121
BM-9 158—178 228 920 100 3-147
BM.-9 13/ 184—203 249 930 104 3-147
BM-10 1/, 209216 260 970 120 3-171
BM-113/; 228241 298 970 154 3-177
BM-13 2541280 330 1000 192 3-201

IIpumevanne. KoHCTPYKIuIO ¢M. Ha puo. 9.8.
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9.3. SCbl,

Ta6mua 9.14

YIAAPHUKH
AC THAPABJIHYECKHA
KATAJIOTH ®UPM «CEKbIOPUTH», «IDKAKO CEPBHCs

AnaMerp, MM Veunte
Nindp, wun ,E(n;t: 2 Pean6a yzapa, M:ﬁ?z”'
HapyxX- BHYTpeH- kH
HBIH HU#
HUJ 121 51 4800 35 IF 130 67
HUJ 159 57 4600 41/, XH 260 135
HUJ 197 71 4900 6%/ Reg 440 217
11100 121 51 5800 31, IF — —-—
11300 159 57 5800 41/, IF — -
11500 165 57 5800 41/, IF —_ —
11700 171 63 5800 44/, IF — —
11900 178 63 5800 41/, IF — —
12100 197 63 6100 6%/5 Reg — —
12300 203 63 6100 65/, Reg — ~—
12500 229 76 6100 76/y Reg — —

IlpuMmeuanne. ScH ruapasguueckHe BEOYcKaworca Takke dupmamu <«Boysns, «Hapy.

eTpHaMIKcnopramMnopTs, «Koyrs Tyas, «Ipuddure Oftn Tyas,

«XplocToH FHiKeHeapcs.

YIAPHHKH ANS1 JHKBUAALHH TNPHXBATOB
OHUPMA <HHIAYCTPHAJISKCIIOPTHUMIIOPT:, PYMbBIHHS

4
4 AN, .\'
Puc. 9.10, YaapHHR MexaHh- | - - A
geckuit
Ta6nupa 9.15
HAuamerp, MM
Madp HADYXK- | pgyrpen- %fm;n: Mal::;a, Pean6a
HBIH KOpP- | gui HKT
nyca D
HOns pa6orm B HKT
13/44” 30 41 1610 7 ITranra 5/5°
13/,° 45 49 1615 17 Hitanra /"
23/14° 55 59 1630 25 Ilitanra 1
23/4* 60 74 1650 34 Ilranra 1%/g®
215/, 8 76 88 1660 47 Ilranra 13/4°
3%16° 90 100 1735 68 3-66
41/,° 114 122 1790 119 3-76
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fIpoposxenue Ta6a. 9.15

HAuaMeTp, MM

Mudp HADYX- | puyrpen- %fl";: Ma::a, Pesn6a
HBIH Kop- Hufk BKT
nyca D
IIpn Gypennn CKBamKHHEH

21/5° 95 _— 2200 100 3-76
3t/,® 108 —_ 2330 140 3-88
31/, 117 — 2330 140 3-101
41/,° 140 —_ 2340 220 3-117
41/,° 146 — 2340 220 3-121
515 171 - 2645 390 3140
51/, 178 — 2645 390 3-147
65/,° 197 — 2645 450 3-152
65/¢" 203 — 2645 450 3-171

YCTPOACTBA ANt JIMKBUIZALUM TPHXBATOB

TY 39-203—76, TY 39-08-838—83, TV 39-1091—85,
TY-39-902—83, TY 41-01-437—81

P, kH
000

800

600

400
200

Puc. 9.11. 3aBucumocTh CHABL pasbeiHHe-
60 86 92 98 lmm HHA B BYKe ot ceoSonsoro xoxa

Ta6auua 9.16

Huamerp, MM Harpys-

Wi R | Mac | k3 cpia | peea | Pecypo
HapyX- | BHyYTpeH- MM kH
HBIH HHH
YJII-190-1 178 — 1510 | 200 700 3-147 100
YAIT-BM-018 178 56 1820 | 250 800 3-147 300
YJAII-BM-015 146 32 1700 1 200 500 3-121 300
BYK-170M 172 55 4280 | 450 1000 3-147 500
T'YM-162 162 — 2320 | 300 300 3-133 500

[Mpuveyanue. 3aBHCHMOCTbh HeOGXONMMOR CHJIHI pasberuHeWHs P B ycrpo#ictse BYK
6T cBoGoj-doro xoga { npuBegexa Ha puc. 9.11
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Heob6xonumuit yron sakpyuuBamua ycrpoficts YJIII (rpaayc)
omnpejensiercss no Gopmyae

¥ = 2KGL/(D* — d9),

rae K — Koaddumuenr ycrpoiicrea ana YJII-015 K = 90; pmns
YJII1-018 K = 100; G — neoGxonumoe ycuane cpabaTeBanus, KHj
L — paccrogsue ot yeres go YJII, M; D, d — HapyXHHH H BHY-
TpPeHHHH AuaMeTpel OYpPHJAbHHIX TPYG, cM.

9.4. PPE3EPDI

®PE3EPbl 3ABOMHDLIE
OCT 26-02-233—70

Puc, 9,12, ®pesep saboiiumi

Ta6anua 9.17

[IpoMHBOUHK KaHAJ
Mudp D,mMm]{ L, MM | D;, MM Ma:;:a, Pespla A

AdaMerp, | wucao oT-

MM BepcTHR
$33-90 90 | 240 80 8,0 8 9 3-66
©33-102 102 | 240 80 11,0 4 10 3-66
©33 110 110 | 250 95 12,0 4 11 3-76
®33-115 115 | 250 95 13,0 4 13 3-76
©33-120 120 | 250 95 13,0 4 14 3-76
©33-125 125 | 250 95 14,0 4 15 3-76
$33-135 135 | 260 113 12,5 8 18 3-88
©32-140 140 | 260 113 13,0 8 19 3-88
$33-145 145 | 260 113 13,5 8 20 3-88
®33-150 150 | 290 118 14,0 8 26 3-88
©33-160 160 | 290 118 14,0 8 28 3-88
®33-166 166 | 300 146 14,5 8 29 3-121
$33-172 172 | 300 146 15,0 8 32 3-121
©33-188 188 | 310 146 16,0 8 38 3-121
®33-194 194 | 310 146 17,0 8 40 3-121

Ipumeuanne Pexum dpeseposanusny G < 40 kH, n = 60--90 o6/Mns, Q > 12 a/o

207



©®PE3EPbLI CKBAJKHHHbLIE THIIA @3 H #3C
OCT 26-16-1619—81
Tabanua 9.18

Pexum pabors
udp D, mM L, um MaKc:a, Peanba
G, kH n, o6/MuB

O3 ($3C)-85 85 210 8 3-66 30 120
$3 (¢3C)-90 90 210 8 3-66 30 120
$3 (93C)-104 104 215 11 3-76 40 120
®3 (P3C)-113 113 220 12 3-76 40 120
@3 ($3C)-118 118 220 14 3-76 50 120
®3 ($3C)-123 123 220 15 3-76 50 120
¢©3 (P3C)-135 135 230 17 3-88 60 120
@3 ($3C)-140 140 230 18 3-88 60 120
$3 ($3C)-145 145 230 19 3-88 60 120
3 (¢3C)-155 155 230 21 3-88 80 100
®3 (©3C)-165 165 250 28 3-121 80 100
¢3 (©3C)-190 190 260 35 3-121 80 100
&3 ($3C)-210 210 290 43 3-147 90 100
®3 ($3C)-220 220 290 45 3-147 90 100
@3 ($3C)-243 243 300 59 3-147 90 100
®3 (P3C)-268 268 320 70 3-147 90 100
®3 ($3C)-295 295 320 80 3-147 90 100
$3 ($3C)-308 308 330 90 3-147 100 80
@3 ($3C)-320 320 330 95 3-171 100 80
©3 ($3C)-345 345 340 108 3-171 100 80
$3 (P3C)-375 375 360 130 3-171 100 80
¢3 (93C)-390 390 370 150 3-171 100 80
@3 (93C)-475 475 410 225 3-171 100 80

Npumevanns 1. KoHerpyxngw cM, Ha pae. 9.12. 2. Tun 3 — Ges coupanbHetX BeTa-
BOK R NpPOMBLIBOYHBLIX OTBepcTHAX, THI D3C — co coupadbELIME BeTaBkaMH., 3. IapaHTHAHBIA
pecype pa6oral 30 ¥ no ctauad rpynns npousoctr .

®PE3EPbBl PEXYIIE-HCTHPAIOIRHE KOJbLEBBIE
OCT 26-02-1296—75

L

L

-1— 7 7 N N
.
L NN
S
TR
/ Puc. 9.13. Opesep pexyme-HCTHpPAO-
A WHA KOABLEeBOR
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Tabnuna 8.19

Anamerp, mm p A
Wadp {m el rocy ba1 s
HapYXK-~ BHYTPEH-
Hblfl HyA
OK 90X 61 90 61 300 8 CBT 73
DK 104X 75 104 75 300 10 CBT 89
DK-118X89 118 89 320 12 CBT 102
OK 136X 102 136 102 350 18 CBT 114
OK 140x 110 140 110 350 16 CBT 127
OK 190X 152 190 152 370 30 CBT 168
$PE3EPbBl NHJIOTHBIE
OCT 26-16-1623—82
L
gy SmicE—
i 1
Prc, 9.14, ®pesep nuiorHEA 4
Tab6nnpa 9.20
Mudp D, uM d, MM L, MM M::(c;:a. Pesn6a A G, xH

©I1-88 88 35 505 12 3-66 30
®I1-100 100 45 520 14 3-76 40
OI1-113 113 45 520 18 3-76 40
¢I1-118 118 45 520 21 3-76 40
®[1-135 135 60 580 30 3-88 60
OI1-140 140 60 580 33 3-88 60
OJ1-1565 165 75 580 38 3-88 80
OI1-185 185 90 610 59 3-121 80
®I1-205 205 110 640 85 3-147 80
®I1-230 230 130 640 110 3-147 80

MpuMeuanua. 1.

Dpesephl npasbie H Jephle. 2. I'apaHTHpoBaHHHA pecype paGoTH NpH
100 o6/Mun — 3 M TpyOH rpynnet nposdoctu J. 3. G — Harpysxa npu Qpe3epoBaHHH.

" 10°
A1 L 1 8 iy IO 1 L
T 71
zA I -
T \/
A
~ Lomme

Puc, 8.15, ®pesep KOJMORHHA KOHYcHHA
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Ppesepbl KOJIOHHBIE KORYCHHE A5 (hpesepoBaHns CMATHX o6cagHmXx TPyl

TY 26-16-176—84

Mudp . . ¢ v v o h e e e e e s e s e s e e e ®KK-121-1 HKK-143-1
Huamerp, MM:
HapyskHetA D . . . . .. oL 000 o 121 143
OGCAKHOM KOMOHHEL 4 o & o o o o o o o o o o & 146 168
Jdmuaa L, MM « &« v v v v v i e e e e e e e e e 405 432
Macca, KT . v v v v v vt e e e e e e e e . 22 30
Peas6a A . . . v ot e e e e e e e e e e e 3-76 3-88

Mpnrmevanpe. [apanTaposasAsfl pecypc paGorH — 3 ¥ npu Harpysxe 40 KH u 100 o6/mMnH.

®PE3EPbl CKBA)XHHHBIE IJIsl TNPOPE3SAHHA «OKHA»
OCT 26-16-01—83

L
& z
S — Puc. 9.16. ®pesep ana mpo-
- B N e I D iy s i pesaHus «OKHa»
Ta6muna 9.21
Jnuna, MM
Mudp D, um KoHycHoft | WH/IRHA- | Macca, KD PesnGa
ofwas L | gacry § | PHueckon
wacTH Iy
OPJI-116 116 850 102 135 60 3-76
®PJI-121 121 860 100 135 64 3-76
DPJI-143 143 1000 125 140 85 3-101
®PJI-152 152 1050 150 140 102 3-101
©PJI-167 167 1100 150 160 136 3-121
®PJ1-193 193 1150 170 176 173 3-121
DPJI1-218 218 1250 200 185 245 3-147
®PJI-246 246 1300 200 235 295 3-147

IpuMeuanpe. IapanTHpoBaHHEI pecyps = XBa «okHas npu Harpyske 30 xH =
gacrore 100 oG/MuH.

®PE3EPDBI-JIOBHTEJH

L MATHHTHBIE
OCT 26-16-1606—78,
l TY 26-16-182—85, TY 39-915—84

H

p

Sh . Y 1
P E;ﬁg Puc. 9.17, ®pesep MareuTHmEA;

2 ] = Marau?; 2 — JOBYIIKA
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Tabnana 9.22

udp D, My L, MM Me:{crca, Pesnba A Hgﬁ:::\nga
JIM-57 57 200 4 3-42 350
JIM-73 73 165 5 3-50 700
JIM-90 90 190 6 3-50 850
YO3 1-115 115 440 28 3-76 3 800
YO3 1-195 195 630 80 3-121 10 000
DM3-88 88 480 19 3-66 700
DOM3-103 103 520 25 3-76 800
OM3-118 118 580 26 3-76 1 000
®M3-135 135 580 45 3-88 1 200
DdM3-150 150 600 50 3-88 2 400
OM3-170 170 610 65 3-121 2 800
DdM3-195 195 620 120 3-147 3 200
dM3-225 225 700 140 3-147 5600
©OM3-270 270 750 170 3-147 6 800
PM3-315 315 850 230 3-147 12 000

TIpumeuanns. 1. Opesepnl PM3 BrinycKkawoTes 663 MeXaHHYECKOro 3aXBaTa N8 YALDKAHES]
nonasiiero BHYTpb MeTtaJsia nof wudpom M. 2. PpesepoBaHKIO NOMICKHT METAJ/ C NPEAENOM
TeKydecTH He Goace 380 MIla,

9.5. MPOYUN HUHCTPYMEHT

NEYATb YHHBEPCAJIbHAA
TY 26-16-102—79

Puc. 9.18. Tlewars yHuBepcanbHas
Tabanya 9.23

Waudp Dy, MM {(cMenHble) I, MM c%’éﬁffﬁgﬁ Miﬁ?a’ Pei{:(ia
Tpy6, MM

[iyz-102 75, 84 295 102 5 3-66

I1y2-146 106, 112, 118 360 146 10 3-66

I1y2-168 125, 131, 137, 141 430 168 18 3-76

211



5L CKPEBKH KOJIOHHBIE

TY 26-16-9—76, TY 39-1105—86
D [ |

e P

|
| T— 1

Ta6nanua 9.24

[~}

Puc, 9.19, Ckpe6oK KOJOHHHR

Jduamerp, MM
Mac-
Hindp ofcaguoft | HAPYX- | pyyrpen- Jg:m;; ca, Pesnta 4
KoJoHHEl | HPIH MpH Huil d KP
padore D

CK-146 146 139 40 1280 110 —
CK-168 168 158 40 1320 120 —_
CK-178 178 168 60 1190 135 —
CK-219 219 207 62 1290 150 —
CK-273 273 263 100 2060 255 —
CI'M-140-1 140 129 — 1050 55 HKT 73
CI'M-146-1 146 135 — 1390 80 3-88
CI'M-168-1 168 157 — 1400 115 3-88
CIM-178-1 178 164 — 1400 120 3-88

Npumeuanuqa. 1. ITpouepk o3Havaer, WTO faHHHe He ofychosaers TY. 2. T'apanrupo=
BaHHHI pecypc paborhl CK — 200 w, CI'M — 450 M.

KJIHH OTKJIOHAHUIHA CTALIHOHAPHBIA AJS 3APE3KH
BTOPOI'0 CTBOJIA

TY 39-01-596—80, TY 26-02-206—75

L

(e
#71 ',)/‘7 g :
Puc. 9.20. Kaun OTKIOHAIOUEE CTAIHOHAPHER
Tabsauua 9.25

S

Jnamerp, MM Yron Ha-
gy Rangal| waora | Mich | pee
kaupa D | o6canHof rpa;xyc'
KOJIOHHK
OI1-146 110 146 5600 1,5 350 CBT 89
OT3-115-1 115 146 3700 2,5 166 3-76
OI1-168 136 168 6000 1,5 490 CBT 89
OT3-134-11 134 168 4140 2,5 310 3-76
OI1-178 146 178 6000 1,6 530 CBT 89
OI1-219 186 219 6000 3,5 610 CBT 127
OT3-185 185 219 7000 3,0 890 3-88
OI1-245 212 245 6000 4,0 660 CBT 127
OI1-273 240 273 5160 4,5 810 CBT 127
Ori-299 268 299 5400 5,5 870 CBT 127
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HAJLAOJIOTHBIE METAJIJIOYJOBHTEJH
OUPMA ¢HHIYCTPUAJISKCIIOPTUMIIOPT:, PYMBIHUS

Puc. 9.21, Hampoaorsmfi wmerannoyito- @ ; / =
BHTEND | _______J__L
Ta6auua 9.26
Hnaverp, MM Illll:l:ﬂ. Ma:‘cvca, Pents
HapyXHH#t BHYT~ cTBOMA CKBaXKHHHE
peHHHA
102 32 89 115—135 750 27 3-73 *
122 38 108 135—150 830 47 3-88
132 51 120 150—180 800 46 3-88
162 57 146 185—205 800 70 3-117
178 57 146 190—230 850 86 3-117
220 71 178 245280 900 147 3-140
245 71 203 295—--330 900 175 3-152
I[Iprmeuanne. BBe3fouxkofl ofosHaweHa pesbSa yYKopoueHRHoro npobnas.
Pexum paGoTH MeTaLIOYJIOBHTENS
YaaBauBaeMble YaCTHILH}
HAaHMEHOBAHHE . . . + « « « + + & Topnasn XKemeso  Teeppmit
nopofga CIJIaB
miaorsoers, rleMd. . oL . L L L L L. 2,50 7,85 14,10
pasMep, MM . . . . . . . . . . . . <45 <20 <<20
Heo6xonumasa CKOPOCTh BOCXOASIIErO IO~
TOKa BOAM, M/C . . . + v v v v v . . . 2,7-3,6 3,75 5,6—7,0
NPHCIIOCOBJIEHUE JAJIA HAPAIIMBAHHSA OBOPBAHHOA
OBCAJHOH KOJIOHHBI (AHAJIOr OBEPLUOTA)
KATAJIOU OHWPMHBI «2U-3EI (TPAHT) IPHJIEKCs
Ta6nuua 9.27
IOnaMerp, MM
Hindp HAarna, mm Macca, xrp
oGopBanHot NPHCNOCOGAEHHR
TPYOH HapYXHEA
CPL 55 139,7 173,0 1090 76
CP 66 168,3 201,6 4140 172
CPL 7 177,8 212,7 1170 105
CPL 76 193,7 228,6 1250 98
CPC 76 193,7 241,3 4650 315
CPL 9 2445 298,5 1440 215
CPC 9 2445 298,5 4650 475
CPL 10 273,1 317,5 1435 205
CPL 13 339,7 384,2 1390 220
CPC 13 339,7 431,8 4990 670
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Mpononxenne taba. 9,27

Hunamerp, MM
Wudp Hauna, MM Macca, Kr
o6opsaHHOR npHcenocobieHusn
TpyGnl HADYXHBIH
CPL 16 406,4 463,5 1765 405
CPC 16 406,4 482,6 5040 1130
CPL 20 508,0 584,2 1656 635
CPC 20 508,0 590,6 4910 1360

ITpumewanna 1 Tun CP m CPL — AnA cKkeaXuH ¢ HaseMuuiM IIBO, CPC — s cxBa-
KuHE c noasoiHEIM [IBO 2 OnpeccoBKa BHYTpeHHuM jaanjedHueM 35 MIIa 3. AHajaorauHbe
npucrnocobaeHus BBHIYCKaloTes Gupmamz «Boysm» u «2f H»

9.6. OITPENEJEHUE [JIYBHHbI TPHUXBATA
no YAJMHEHHUIO CBOBOAHOH YACTH TPYB

Iny6uny npuxBata onpefeisioT no gopmyae
L =k Al

rae L — pnuHa cBoGozHo# wactd Tpy6, M; R — KoshdHuHeHT, NO-
CTOAHHBIA 19 JaHHOro THHopasmepa Tpyd (raba. 9.28); Al — yanu-
HEeHHe KOJOHHBI TPy6 mnoj aAeHcTBHeM cHJB P, cM.

Cuabl TpeHdst Tpy6G O CTEHKH CKBaXHUHBI He yuYHThBaOTCA. Eciu
B KOMIIOHOBKY 6YpOBOro CHapfja BKJIOYEHO HECKOJbKO CEKIHMH, Co-
CTOAIMX H3 TPY6G pasiHuHOro THIIOpasMepa, TO NPH NPHJOKEHHH
cuabl P Kaxnas cexuus ypauHdAercs Ha Al;. O6wmee yanuHeHHe

Al = Al, + Al + Aly + ... + Al,
rae Al; — yanuHenne nepBofl ceKuun Tpy6 (B cM), cuMTas OT YCTbd,
IpH HPHJIOXKEHHH CHJAH P,
AL = Lk, Al = Lyjky, ...s Al = LyJk,.

[Tpn dakTryecku nonyueHHOH BesnmuuHe A/ rayGuHy DpHXBaTa
OTpENieNIAIOT METONOM IlocheoBaTesibhoro pacuera Aly, Al, ..., Al
IO mnoayueHuMs paBeHcrtBa Al = ) Al;.

Homustl cekuuit Ly, L,, ..., L, u3BecTHH H3 QaKTHYECKOH KOMIIO-
HOBKH, BEJHYHMHH Ry, Ry, ..., B, OUpeneastoT mo Taba. 9.28.

Ta6auua 9.28

Cusa mataxenuns P, kH

Ouamerp | Tomuuua

Tpy6, MM | CTeHhH,
MM 50 100 150 200 250 300

CBT

42 5 25,6 12,8 8,5 6,4 — —_
50 5,5 33,9 16,9 11,3 8,5 6,8 —
63,5 6 47.8 23,9 15,9 11,8 9,6 8,0
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10. KOJJOHHA HKT

10.1. HACOCHO-KOMITPECCOPHBIE TPYBbI

HOMEHKJIATYPA BBINYCKAEMbIX OTEYECTBEHHBIX HKT
Ta6auua 10.1

Ien | coomen | npdenoera 3asox-usroozuens
J—
60,3 5,0 O, K IlepBOypanbckuit HOBOTPYOHHI 382BOA
AsepGafikarckali  TpyGONpPOKATHHIA
32BOX
73,0 5,5; 7,0 o, K [TepBoypanbekuit HOBOTPYGHHE 8aBOR
5,5 PycTaBcknii MeTannmyprudeckuil 3aBoj
88,9 6,5 O, K [TepBoypanbckuil HOBOTPYGHHIA 3aBOJ
Asepbalimxanckult Tpy6onpoKaTHHA 3a-
BOJ,
114,3 7,0 I, K [lepBoypaneckuii HOBOTPYOHHI 3aBoj
AszepGalijukaHCKEH TPYGONPOKATHHR 8a-
BOL
TEXHUYECKASA XAPAKTEPHCTHKA OTEYECTBEHHBIX HKT
T'OCT 633-—80
Ta6auua 10.2
Hapyxuuit ToawuHa MuunuMansHuf Anamerp Macca | M ¢ yue-
ApaMerp, MM CTeHKH, MM auaMeTp, MM MyPTh, MM TOM MydTH, Kr
Fnankue (pesv6a saxpyraensoro mpoduas uam HKM)
60,3 5,0 47,9 73,0 6,9
73,0 5,56 59,6 88,9 9,6
73,0 7,0 56,6 88,9 11,7
88,9 6,5 72,7 108,0 13,6
114,3 7,0 97,1 132,1 19,0
C BHICAXKEHHHIMH HapyXKy KOHUAMU
60,3 5,0 47.9 77,8 7,0
73,0 5,5 59,6 93,2 9,5
73,0 7,0 56,6 93,2 11,7
88,9 6,5 72,7 114,3 13,6
88,9 8,0 69,7 114,3 16.4
114,3 7,0 97,1 141,3 19,1
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COEAMHEHHSA 3APYBE)XHBIX HKT
CTAHIAPTHI AHM, KATAJIOTH $UPM

KWW%W\W

______ 1 [ |

777 SIS

i |

Puc. 10.1. Coenunenna HKT:

a — FL-35, FL-4S; 6 — CFJ.P, «Cans FJ»; ¢ — peanba aakpyraeauoro npoduns, BAM,
«Batrpecc», TDS, TC 4S5, «Cean Jloks «HY-Jlok», NK-2SC NK-3SB; 2 — pesn6a sakpyraed-
Horo npobuas, 0 — «dKerpeM-Jlakius, 1J1-3S, 1J-48, 1J-38S, DS-HT, DSS-HT; ¢ — CS, A-95,
PH-4, PH-6, ac — «Omeras; 3 — GST

Ta6muua 10.3

THD coeHHEBRS OHpMa-HIrOTOBHTENb

Beamydrostie raankue

CFJ-P, «Canas Fls «Xannpuns

FL-3S, FL-4S «Atnac Bpendgopns
BesmydToBEIe ¢ BHCAAKOH HAPYKY

«xcrpeM-Jlafny Bonbmnscteo dupM

A-95, CS, PH-4, PH-6 «Xainpun»

JS-HT, IASS-HT, 1J-3S, 1J-3SS, 1J-4S «Atnac Bpendopny

NK-EL «Hunnon Koxany

Beamybrosrie pacTpy6Huie
«OMeras «Mannecman»
GST «CrpeMnaitny
MydroBre raankue

Kpyrnasn pess6a, «Barpeccs Bee dupum

VAM «Bannoypexs

«HY-Jloks, «Cean-JIoxs «ApMKO»

NK-2SC, NK-3 SB «Hunnon Kokan Kopnopefiuins
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Mponoaxenaune rabn. 10.3

Tun coeanHerus

©HPMa-HITOTOBHTEIL

TAS
TC-4S

«MannecMany
«Atnac Bpendopae

My¢ToBHEe ¢ BHICAXKEHHEIMH HapyXy KOHUIAMH

Kpyraas pesnba

Bee ¢upMur

TEXHHYECKASl XAPAKTEPHCTHKA 3APYBE)XHBIX HKT
Tabauua 10.4
MTHH::{ZH Maxkcn- Macca
HNuamerp | Tommuna BHYT- MaspHBA | | M ¢ yue-
TPy6HI, CTeHKH, penunf nuaverp | Tam coe- Tun coenuHenus (peaua)
MM MM AHamerp, | COGAMHE- | UHeHHs,
MM HHUA, MM KI
Tpy6ul raagkue GeamydToBLE
60,3 4,83 48,92 64,1 6,6 FL—3§, FL-4S, CFJ-P, «Ca-
ns FJ»
5,54 46,84 64,1 7,5 «Cama Fl»
7,12 43,71 60,3 9,3 FL-3S, FL-4S
73,0 7,01 56,61 73,0 9,7 FL-3S, FL-4S
7,82 55,00 73,0 12,6 To xe
9,19 52,26 73,0 14,4 »
88,9 9,35 67,03 91,3 18,3 FL-38, FL-4S, «Cans FlJ»
11,40 62,92 91,3 21,8 To xe
101,6 7,26 83,90 104,0 16,9 FL-3S, FL-4S, «Cans FJ»
8,38 81,67 104,0 19,2 To xe
114,3 6,35 98,43 114,3 16,9 FL-3S, FL-4S
7,37 96,39 116,7 19,0 FL-3S, FL-4S, «Cans FJ»
8,56 94,01 114,3 22,3 FL-3S, FL-4S
9,47 92,18 114,3 24,5 To xe
10,92 89,28 114,3 27.8 »
12,70 85,73 114,3 31,8 3
Tpy6u raapxue mMydTostie
60,3 4,24 49,40 73,0 6,0 Kpyrnas pesw6a, NK-2SC,
NK-3SB
4,83 48,92 73,0 6,8 Kpyraas peas6a, VAM, «Bat-
pece», HY-JIoks, «Cean-noky,
TDS, TC-4S, NK-25C,
NK-3SB
5,54 46,84 73,0 7,6 VAM, TC-4S
6,45 45,0 73,0 8,6 Kpyranas peswba, VAM,
NK-2SC, NK-3SB
6,63 44,68 73,0 9,2 TC-4S
7,12 43,71 72,5 9,4 VAM
8,53 40,86 76,2 10,9 VAM, TC-4S
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NMponomxenne raGn. 10.4

MHHH- Makcu- Macca
OuaMerp | Tonmuua | Manpeell | MaapEnfl | 1 M ¢ yue-
Tpy6Hl, CTeHKH, BHYTpeH- | OuamMerp [ TOM coe- Trn coefuEeEusa (pesnpba)
MM MM HHH JHa- | coeaHHe- | mMEHeHus,
MeTp, MM | Hua, MM KT
73,0 5,51 59,61 88,9 9,6 Kpyraas peavba, VAM,
NK-25C, NK-3SB
7,01 56,61 88,9 11,5 VAM, TC-4S, NK-25C,
NK-3SB
7,82 55,0 88,9 12,8 Kpyraass pess6a, VAM,
TC-4S, <«Cean-moxs, TDS,
NK-25C, NK-35B
8,64 53,37 88,9 14,1 TC-45
9,19 52,26 87,1 14,4 VAM
10,28 50,08 92,1 15,9 VAM, TC-48
11,18 48,29 92,1 17,3 TC-4S
88,9 5,49 74,75 108,0 11,6 Kpyraaa  peasBa, VAM,
NK-28C, NK-35B
6,45 72,83 108,0 13,7 To xe
7,34 71,05 99,5 15,2 VAM, NK-28C, NK-3SB
9,52 66,68 108,0 18,9 Kpyrnas pesnba, VAM,
NK-28C, NK-35B
10,50 64,72 105,1 20,4 VAM
11,43 62,88 105,1 21,9 VAM
12,09 61,54 114,1 23,5 TC-4S
12,40 60,92 108,0 23,5 VAM
12,95 59,82 111,1 24,8 TC-4S
101,86 5,74 86,95 120,6 14,1 Kpyrsas peavBa, VAM,
NK-25C, NK-3SB
6,65 85,12 110,9 16,2 VAM
8,38 81,67 117,5 19,4 VAM, TCA4S
9,65 79,13 117,2 22,0 VAM
10,92 76,59 117,2 24,6 VAM
15,49 67,44 127,0 33,9 TC-4S
114,3 6,88 97,36 132,1 18,8 Kpyraas pess6a, VAM
7,37 96,39 132,1 20,1 TC-4S, TDS
8,56 94,01 132,1 23,1 To xe
9,47 92,18 133,4 25,1 TC-4S
10,92 89,28 133,4 28,0 VAM, TC-4S
12,70 85,73 136,5 32,1 TC-4S
Tpy6ul ¢ BHICaXKEHHEIMH Hapyxy KOHUAMH, My(pToBHE
60,3 4,83 48,92 77,8 7,0 Kpyraag pess6a
6,45 45,00 77,8 8,9 To xe
73,0 5,51 59,61 93,2 9,7 ’
7,82 55,00 93,2 13,0 ]
88,9 6,456 72,83 114,3 13,8 Kpyraaa pessba
9,62 66,68 114,3 19,3 To xe
101,6 6,65 85,12 127,0 16,4 »
114,3 6,68 97,36 141,3 19,0 ?
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Mpononxenue Tabx. 10.4

MHuHR- Maxcu- Macca
HOuamerp | Tonwuua | Manpuui | manpuuit | 1 M ¢ yue-
TpY6HL, CTeHKH, | BHyTpeH- | ;nmaMeTp | TOM coe- Tun coepuuenns (pess6a)
MM MM HR# nua- | coegnHe- | MHHeHHs,
MeTp, MM | Hus, MM KI
Tpy6H ¢ BhicakeHHLIMH KOHNaMH, GesmydroBbie
60,3 4,83 48,92 76,2 7,0 CS, A-95, DS-HT, DSS-HT,
1J-3S, 1J-4S, 1J-3SS,
NK-EL, «©kcrpem-Jlaitn»,
«Omera»
5,54 46,84 69,9 7,9 CS, DSS-HT, 1J-3SS, 1J-4S,
NK-EL
6,63 44,68 73,9 9,2 DSS-HT, 1J-3SS, 1J-48
8,53 40,86 79,6 11,4 PH-6, DSS-HT, 1J-4S,
1J-38S
73,0 5,51 59,61 88,9 9,7 NK-EL
7,01 56,61 92,1 11,8 PH-6, NK-EL, DSS-HT,
1J-4S 1J-388
7,82 55,0 92,1 13,0 PH-6, «3xcrpem-Jlatins,
NK-EL, DSS-HT, 1J-3SS,
1J-4S, «Owmera»
8,64 53,37 92,3 14,1 PH-6, DSS-HT, 1J-4S
9,96 50,72 93,7 15,9 PH-6
10,28 50,08 95,5 16,4 PH-4, PH-6, DSS-HT,
1J-4S, 1J-3SS
11,18 48,29 95,5 17,3 PH-4, NK-EL, DSS-HT,
1J-4S,
88,9 6,45 72,83 108,0 13,8 NK-EL
9,35 67,03 109,5 19,1 PH-6
9,53 66,68 108,0 19,3 NK-EL
12,09 61,54 114,3 23,5 PH-6, DSS-HT, 1J-4S
12,95 59,82 115,9 24,8 PH-4, PH-6, DSS-HT, 1J-4S
13,46 58,80 115,9 25,4 PH-4, NK-EL, «dxcrpem-
Jlafin»
101,6 8,38 81,67 117,56 19,9 PH-4, DSS-HT, 1J-4S, 1J-35S
12,70 73,03 127,0 28,3 PH-4
15,49 67,44 131,8 33,5 PH-4, DSS-HT, 1J-4S
114,3 7,37 96,39 126,0 20,1 CS, DSS-HT, 1J-4S
8,56 94,01 132,1 23,1 }DJHSS’S DSS-HT, 1J-4S,
9,47 92,18 132,1 25,1 DSS-HT; 1J-4S
10,92 89,28 134,9 28,6 IIDJHSS,S DSS-HT, 1J-4S,
12,70 85,73 139,7 32,1 PH-4, DSS-HT, 11-4S
14,22 82,67 141,3 36,6 PH-4
16,00 79,12 144,5 39,4 PH-4

Tpumevanne. Jauusie no HKT auamerpamm 26,7—52,4 MM He npHuBefleHH H3-3a OTCY®«
cTBHS U3 noctaBkH B CCCP.
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g NMPOYHOCTHAST XAPAKTEPHCTHUKA HKT

I'OCT 633—80, PJI1 39-1-108—78
Ta6auna 10.5

JonycTumas pacTsirysaiomjas Harpyska, KH

Pearfa zakpyraestoro npoduis

JonycTuMoe BHYT-
penHee NABAeHHe,

CMuHapomee AaBaes«

Auamerp | Toammua VYnopHas pesbfa MIla e, Mil
TpyGHi, cTeHKH, (HKM)
MM MM Taapkae TpyGsl Tpy6nl ¢ BoicafKo#
HApYXYy
p1 K E A K E a K E A K E A K E
60,3 5,0 200 270 290 . 320 420 470 | 260 350 3801 61,7 | 81,2 89,41 47,5 | 61,2 | 66,6
73,0 5,5 290 380 420 430 570 630 | 360 480 520 | 56,1 | 73,8 | 81,2 41,6 { 53,4 | 68,1
73,0 7,0 390 520 570 540 710 780 | 470 620 680 | 71,4 | 94,0 | 103,41 57,3 | 74,5 | 81,3
83,9 6,5 435 570 630 620 820 900 | 540 710 780 | 54,5 { 71,6 | 78,8] 40,2 | 51,4 | 55,4
88,9 8,0 — —_ — 750 990 | 1090 | 670 880 970 | 67,0 | 88,2 97,0} 52,9 | 68,6 | 75,0
114,3 7,0 550 730 800 880 1150 | 1270 | 760 | 1000 | 1110 | 45,6 | 60,0 | 66,0} 30,9 | 38,7 | 41,2




NPOYHOCTHAA
HEKOPPO3HOHHOCTOHKHUX HKT

Ta6muua 10.6

XAPAKTEPUCTUKA 3APYBEXHBIX

Huamerp
Tpy6H,
MM

TonmuHa
CTEHKH,

MM

JonycTuMas pacrsrusanoumas
garpyska, kH

rnagxkue TpyGH
6 KpYrjo#t pesb«
Goi

BCe OCTaJb-
Hble coeHHe-
HuSR

JNonycTuMoe
BHYTpeHHee
AaBJieHue,
MIla

CMuHaouee
JfaBJeHHe,

MII

a

N8o P 105

N80 | P 105

N 80

P 105

P 105

60,3

73,0

88,9

101,6

114,3

Pt ot gt — —

ek bkt

. e e e

— OO 00 =1~ U PONO’O’UUP»P
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coNOvTOwy tiMoNeNa Owhhunivtinuit Mwhowom o utticobd
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320

460

|
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™
o

l

[=2]
[
o

l
1

610
820
930

PyLd

930
1430

Pt

L1111
PPt

©
[3¢]
o

Frrireed

N

610
690
790
810
860
1000

460
530
610
620
650
760

640
800
880
960
1020
1120
1190

790

920
1040
1310
1430
1530
1610
1640
1700

950
1090
1350
1540
1710
1950
2310

1280
1360
1570
1720
1950
2230
2470
2720

840
1050
1160
127Q
1330
1460
1570

1040
1200
1360
1710
1880
2010
2110
2160
2230

1250
1440
1770
2020
2250
2560
3030

1680
1790
2060
2260
2560
2930
3230
3570

68,7
77,2
88,6
103,2
106,0
113,8
136,6

72,9

92,7
103,4
114,1
121,5
136,0
147,7

59,6
70,1
79,7
103,4
114,7
124,0
131,2
134,6
140,5

54,5
63,2
79,6
91,7
103,8
120,5
147,1

58,1
62,1
72,2
80,0
92,2
107,2
120,0
135,0

101,4
116,3
135,5
139,2
149,4
179,2

95,6
121,6
135,8
149,7
159,5
178,56
193,7

78,2

91,9
104,6
135,8
150,6
162,8
172,2
176,6
184,4

71,6

83,0
104,5
120,4
136,2
168,3
193,1

76,3
81,5
94,8
104,9
121,0
140,7
157,6
177,3

IMpumeyanne. TonmMHa cTeHKH NpHBeAeHa ¢ OKpPYyraeHuweM jo 0,1 mm.

67,8
81,2
92,0
105,4
107,8
114,7
134,0

77,0

95,7
105,5
114,9
121,4
133,5
142,9

54,2
72,6
83,6
105,5
115,56
123,4
129,5
132,4
137,3

45,4
60,6
83,6
94,8
105,8
120,5
142,5

51,7
58,8
76,4
83,8
95,2
108,9
120,0
132,7

107,0
121,0
138,0
141,5
150,6
175,9

96,6
125,7
138,5
150,9
159,4
175,2
187,6

65,1

90,0
109,7
138,5
157,6
161,9
170,0
173,8
180,1

53,2

73,8
109,6
124,5
138,9
1568,3
187,0

61,7
71,3
95,2
110,0
125,0
142,9
157,7
174,1

223



83 MPOYHOCTHASA XAPAKTEPHUCTHKA KOPPO3MOHHOCTORKHUX 3APYBEXHBIX HKT

= CTAHIAPT AHH, KATAJIOTH OHPM «CYMUTOMO METAJ», «HHINIOH KOKAH KOPIOPEWIH», «BA/LNIOYPEKS
Tagauna 10.7

JonyctaMoe sHYTpeHHee pasiaedue, Mlla Cvupaoiiee fapnenue, MIla

OuaMerp Tonumana _ 90 95
TPYOH, MM | CTERKH, MM | ooy 80s AC-85 Sos" Soor C-75-11 80S AC-35 Sosr Sss
AC-90 AC-95 AC-90 AC 95

60,3 4,2 65 68 — 76 80 67 69 — 75 78
4,8 72 77 84 88 92 75 81 88 91 95

5,5 83 89 — 100 105 26 92 — 104 109

6,5 97 103 112 115 123 99 105 114 123 125

7,1 107 114 — 128 135 108 115 — 129 136

8,5 128 —_ — —_ 162 126 —_ -— — 159

73,0 5,5 68 73 79 82 86 72 77 83 85 89
7.0 87 93 — 104 10 90 96 — 108 114

7,8 97 103 112 116 123 99 105 114 118 125

9,2 114 121 —_ 137 144 114 121 - 137 144

10,3 127 —_ — 153 161 i25 — — 150 159

88,9 5,5 56 — — 67 71 52 — — 59 61
6,5 66 70 76 79 83 69 73 78 80 83

7.3 75 80 — 90 95 78 83 — 94 99

9,5 97 103 112 116 123 99 105 114 119 125

10,5 107 114 — 129 136 108 115 — 130 137

11,4 116 124 —_ 140 147 {1 124 — 139 146

12,4 126 — — 151 160 124 — —_ 149 157

101,6 5,7 51 54 - 61 65 44 45 — 49 50
6,7 59 63 68 71 75 58 61 64 66 69

8,4 75 — —_ 90 95 78 — 94 99

9,7 86 — — 103 109 89 — — 107 112

10,9 97 — — 117 123 99 — — 119 126

114,3 6,9 54 58 63 65 69 50 52 55 56 58
10,9 36 92 — 104 — 89 a5 — 107 —




AONYCTUMDBIE PACTSITUBAIOGIIUE HATPY3KHU AN KOPPO3WOHHOCTOAKHUX HKT (B xH)
o CTAHJAPT AHHM, KATAJIOTH SHPM «CYMHTOMO METAJ», «HUIITIOH KOKAH KOPIIOPEWMIH», «BAJIJIYOPEK»
Ta6mua 10.8

Z98 eeveg

ameHHEIMH KORIAMH @ KpynuHofl pean6ofi.
Nuamerp | Tommuna Taagkue TpYGH ¢ KpynHo#t pesnGofl TpyGu e Bﬂﬁce eprﬁu ¢ c;,,ﬁ,pﬂog pe&ﬁ,’éoﬁ 4

RANSI B C-90, 90S, | C-05, ©£5S G-90, 90S C-95, 95S
MM MM C-75-11 80S AC-8b A(':-QO ’ A::—QS ’ C-75-11 80S AC-85 Aé-QO . 'AC-05 *

60,3 4.2 250 270 — 300 320 — — — — —

4,8 300 320 340 360 380 430 460 490 520 550

5,56 — — — — — 490 520 — 590 630

6,5 430 460 480 510 540 570 600 640 670 710

7,1 — — — — — 610 650 — 740 780

8,5 — — — —_ — 710 — —_— 860 910

73,0 5,5 440 470 500 530 550 600 640 680 720 760

7,0 590 — — 700 — 750 800 —_ 900 950

7.8 660 710 750 790 840 830 880 940 990 1050

9,2 — — — — —_ 950 1010 — 1140 1200

10,3 — — — — — 1040 —_ — 1250 1300

88,9 5,5 540 580 — 650 680 740 — — 890 940

6,5 660 700 750 790 840 860 920 980 1030 1090

7,3 770 820 — 920 970 970 1030 — 1160 1230

9,5 1030 1090 1160 1230 1300 1220 1310 1390 1470 1550

10,5 — — — —_ -— 1330 1420 — 1600 1700

11,4 — — — —_ — 1430 1530 — 1720 1820

12,4 — — — — - 1540 — — 1840 1950

101,6 5,7 600 640 — 720 760 890 — — 1070 1140

6,7 — - — — —_ 1020 1090 1160 1230 1300

8,4 — — — — — 1270 — — 1520 1600

9,7 —_ — — — — 1430 —_ — 1730 1820

10,9 — — — — —_ 1600 — — 1920 2020

o 114,3 6,9 870 930 990 1040 1100 1200 1280 1360 1440 1520

] 10,9 — — — —_— — 1830 1950 — 2200 —




10.2. PACHET KOJIOHHblI HKT

Kononuer HKT cnyckaior B CKBaXXHHH N5 NPOBENEHHS] HCHHITa-
HHS Ha MPOAYKTHBHOCTb [/1acTa HJAH AJs SKcIJayaTauuH. MeTojpukH
pacuera cBoGonHo NoaseueHHnX Kosodd HKT u tpu Hanuunn nakepa
HeCKOJIbKO DasJHYHEL. B HacTosme#d MeToZHKe IPHHATO VCJOBHE
cnycka HKT B KpoBa npoayKTHBHOrO ropu3onTta (TJacra), a Takxe
TO, YTO paclpele/ieHHe HADYIKHOTO H BHYTPEHHEro JaBJjieHHH Mexay
rpaHHYHBEIMH TOYKamy — JHHefiHoe. [IpH onpejeneHMH BHYTPEHHHX
H HapyXKHBIX JaBjeHHH B HaKJOHHHX CKBaxuHax (@ > 5°) Bce oT-
MeTKH TJyOHH TPagHYHEX Tod4eK Heo6XOIMMO TNepecuHThIBATb Ha
BEePTHKANBHYIO NpPOEKLHIO TPAEKTOPHH cTBoJA. [IpH HHTEHCHBHOCTH
HCKpHuBJIeHHs cTBos1a MeHee 0,5°/10 M Kos(ouiMenT 3anaca NPOYHOCTH
Ha PACTSIKEHHEe MOXKHO IPHMEHSTH KaK [/ BePTHKAJbHBIX CKBaXKUH.
KoadduumenTel 3anaca NpPOYHOCTH [ 3apyOGexHBIX TPyO INPHHEH-
MaIOTCH AaHaJOTHYHO OTEe4eCTBEeHHHIM.

1. CBOBOJJHO NOABEIIEHHAST KOJIOHHA

B nponecce HCNBITAHAS CKBAXXKHHEI Ha IPOAYKTHBHOCTb, OCBOEHHU S
HJH 3KCIIyaTallud 4epe3 cBoGoaHO nojabeweHHyw KojaoHHYy HKT
HapyXHble H BHYTPEHHHUE JaBJEHUS B JI060H MOMEHT NPOH3BOACTBEH-
HOTO LIMKJA OTJHYAKTCA Ha BeNHYHHY He GoJsblue JONYCTHMOH Je-
npeccud Ha naact (Bo Beex pafionax CCCP ona He npeninaer 20 MIa),
T. €. 119 TpyO W3 craJu rpynnsl npousoctd [l Kosddunment samnaca
npoysocTd OGosee 2. [loaToMy KOJOHHY pacCYHTHIBAIOT TOJABKO HA
pactsizkeHne (OpH HPOBEEHHH paboT mo rujaponephopauHy Y4IHTHI-
BaKOT JOIOJHHTENLHEE YCHAUS OT BHYTPEHHEro [AaBJIEHHSA):

Qu= I (qilscos ) + 11 (pa)yF < 2L,
eTp
rae Qx — macca cnyckaemoii KOJOHHEI RO NPOBEPAEMOro CeyeHHH,
KT; g; — Macca 1 M Tpy6 B cnycKaemoH i-# ceKuuH, Kr/M; /; — JiaHHa
i-B cnycKkaeMoH CeKIMH, M; o — YyroJl HaKJoHa CKBaXXKHHHl B HMHTep-
Bajie cllycKa [-H CeKLHH, rpaayc; (p;)y — JaBjeHHE Ha yCTbe NpH
NpoBeJeHHH Kakux-1u6o paGor, MIla; F — njomwans NPOXOIHOTO
KaHaJsa TpyObl Ha yerwe, cm?; [Q] — monmycruMasi Harpyska Ha pacts-
kenue JJst TpyG B mpoBepsieMoM ceyeHHH (6epercsl O NPHBEAEHHBIM
Bhle TabaHnam), KH; flgrp — KoahdHIMEHT 3amaca NPOYHOCTH TPY6
Ha pacTsikeHHe (npuHHMaercst corsacHo puc. 10 2 B 3aBHCHMOCTH
OT rpajHeHTa H3MeHEeHHS yIja TPAeKTOPHH CTBOJA CKBAaXKHHBI).
JlaBnenne na ycroe, Mlla,

(Ps)y = X [(Api + Apay) psli] + Apups,

rne Ap;, Apy; — noTepH JaBieRHS B TPYGHOM H 3aTpyGHOM Ipo-
CTpaHCTBe [-H ceKuuH Ha AjauHe 1 M (ompejensiercs 1o Ttabjauuam),
MIla/M; Apy — morepH nasjeHdss B Hacagkax (onpeneasioress Mo
tabnnuam), MIla; p, — MJIOTHOCTH MPOMBIBOYHOH >KHAKOCTH, r/cM.
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Puc. 10.2. 3aBucumocts kospdunuenra samaca npoaHocts HKT or WHTeHCHBHOCTH
HCKPHBJICHHSI CTBOJIA
KpuBHe cOOTBEeTCTBYIOT rpynnaM IPOYHOCTH crank (cBepmy BHH3): 1, K, E, J, M

Tak kak

Apsps > 2 [(Aps + Apyi) 0als),

IPH pacyeTax MOXKHO NPHHHMATb (Pg)y &~ A pypy.
Ko/IoHHY DaccYHTHIBAIOT METOIOM CHH3Y BBepX.

1. KOJIOHHA HKT, OBOPYAOBAHHASI NMAKEPOM

Tpy6bl pacCUHTHIBAIOT Ha CMsATHE NPH 3KCIJyaTalUH TOJbBKO
rasoBHIX CKBAaXXWH B MOMEHT 3aKphITHA KJalaHa-oTceKaTeas, T. e.
Korja py = O:

\

(Pa)ass = Paz = 1072052 < 'M‘:EM‘]‘Z_ ’

rje pg — CPeRHsis NJOTHOCTb XXHIKOCTH, HaXojillelicd Hajl NakepoMm
B MeXTpyGHOM npocTpaHcTBe, r/cM®; [poy ], — Honmyctumoe namienne
cMATHSL TPYO, PacloJIOMEHHBIX Ha TVIYOHMHE 2z (OnpejessiioT Mo NpH-
BeJleHHBIM Bhiule Tabauuam), MIla; m — xosdpduiument sanaca npou-
HOCTH Ha cMsaTHe, m = 1,15,

Ha BHyTpeHHee paB/eHme TpyOH pacCUHTHIBAIOT NpPU pacnake-
pOBKe, 3akayKe (IIOHIA B NJACT HJH 3aKPHTHH 3aJBHXKKH GOHTaH-
HOH apMaTypHI 3KCIIyaTHpyeMofi Ta30BOi CKBa>KHHBL, TPyObl JOJMKHBL
YAOBJIETBOPATh YCJOBHIO COOTBETCTBEHHO

(Po)ase. 2 = 1072 (p5 — Pr)z + Apnax < [psle/nts

(pB)nsﬁ. z = 102 (pB - pH)l + Apaal-( < [pB]z/nf

2—8
(pn)y = Pua PEE < [psl/n, S = 10"%.L,
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rxe (Ps)uss ; — BHYTPEHHee H3GHTOUHOE JaBjeHHE B Tpy6ax Ha ray-
gune 2z; [psl, — monycTumoe BHYTpeHHee naBieHHe s TPYG, pac-
NOJIOKEHHHX Ha rIyOHHe 2 (HaXO[AT N0 NPHUBENEHHHIM BRI TaGiu-
naM); Appax — BaBIeEHe, HeoGXojuMoe [/ pacmaKepOBKH IaKepa
(onpenenso? [o TeXHHYeCKOH XapaKTepHCTHKe Nakepa); n — Ko3ad-
¢UOHEHT 3anaca NPOYHOCTH Ha BHYTpeHHee JAaBjeHHe, n = 1,32;
Apgax — JAB/eHHEe 3aKaukKH (uiroHJa B nuacT (onpefensieTcss reoJio-
rHgeckof cay:xkG0f 3KCIIyaTaueu); pn; — IN4ACTOBOE JABJEHHE HA
ray6uHe 2; p, — OTHOCHTEJNBHAS NJICTHOCTb rasa No BO3AYXY, Pp =
= 0,6-=1.

Ilpu po6rre redprH HKT me paccunthiBaloT Ha cMATHE H BHYTpEH-
Hee XaBiCHHE, BBHJAY HX He3HAYHATE/NLHHX BeJHIHH.

Ha ocHoBaHHH nosyyeHHHX MAaHHHIX, PACCYHTAHHHX 10 MNpHBe-
JIeHHHIM BBIUE GOPMYJaM, CTPOAT SMIOPH H3OHITOUHHIX HAPYKHBIX H
BHYTPEHHHX JaBJeHHH xias yciaoBaf z = 0 ® z = L u noabupaior
TpyObi, KOTOpHIE 3aTeM [IPOBEPHIOT Ha pacTsiKeHHe. Bepxuss tpy6a
Kaxpaofl cinyckaemo#f [-f ceKDUM Ha rJyOHHe ee CHycKa JOJXKHa
YAOBJIETBOPATh YCJIOBHAM

Qi = IOQO + 102 ApuaRFi < [Q]/nc'rpx
Qi = IOQO + AQnaH < [Q]/nc-rp,
Q; = 10Q, + 10% ApsanFi < [Q]/nc'rp,
Qi = 10Q0 — Qpas — 240F; At; + 47 (ps)y di —
— 0,235z (Dips — dip,) < [QY/n¢ry,

rae Q, — Macca XBOCTOBHKa, NAaKePYIOMEro ycrpoficTBa M HHXKe-
pacnonoxesHuX HKT; Qu.x — ycHIHe cHATHA Nakepa (Gepercs 1Mo
TeXHHYECKOH XapakTepHcTHKe mnakepa), KH; Qpss — ycHaHE pas-
TPY3KH HAa THAPOMEXaHWYecKH#l HJIH MeXaHHUecKHd makep (6eperca
IO TeXHHYecKoHd XapaKTepHCTHKe IaKepa, LIS THIPABJIHYECKOrO
nakepa Qpas = 0); D;, d; — BapyXHEIl H BHYTPEHHMH IHaMeTpH
Tpy6 i-#i cekumm, cMm; Af, — cpegHsa Temnepatypa HarpeBa Tpy6
Ha rayOuHe 2z B mpoLecce HCNMBITAHHS HJM 3KCLUyaTauuH (IpH oxja-
JKIEHHE 3HAK ILIoC),

L —
Aty = =2 (ly—b + ta— h);

{, ¥ {; — TeMnepaTypa Ha yCcTbe CKBAXKHHEH IO H B IIpoliecce 3KCIIya-
TarMu (Mcnerranus), °C; fy, ¥ f, — TeMnepaTypa Ha riIyGHHE YCTAHOBKH
nakepa 0 M BO BpeMsl sKcnJayartawiu (ucnuranus), °C.

Ilpu Heco6MONEHHHE YCIOBHS IPOYHOCTH BepXHeH TPYOHI i-# cek-
UMM KOJOHHHI Ha PacTsiXKeHHe, 4YacTh CeKIMH 3aMeHsloT Oosiee Npod-
HEIMH TpyGamu. [nuBy sameHsieMoB ceKUMH HaxoAAT METOLOM [O-
CJIELOBATEIbHOrO NPHOIHKEHHAS.

Pacuer na ycroiiunBocTh cBoGomHo noaseuwreHHo# KosoHHb HKT
NPOU3BOJHTCA NpPH AeOHTAX CKBAXXHHBLI, NPEBHILAIOUHX YKasaHHbIe
HHXKe BeJHUYHHH.
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HebRT CKBaXHEK, NPH KoTopoM TepsieTcs ycroftunBocts xononrst HKT

HOuamerp HKT, MM . . . . . . . . . .. .. 48 60 73 102 114
Hebur:
webtu, M9 . . L. 545 920 1400 2870 3700
rasa, The. M¥9 . . L, L L L. L L L. 6 10 14 28 35

MunumansHO HeoOXOoZHMas JUIHHA «POBHOFO» yd4acTKa JJisl yCTa-
HOBKH Ilakepa (B M) npuBenesa B Ttaba. 10.9.

Tlorpemdocrs onpejeneHHsi rAyOHHH CKBaXKHHBI OIpejensiercs
no gopmyae
LH_L'rp

g = In

3

rie Ly, Ly, — TNTyOHHEI CKBaXXKHHEI, ONpPEeJENeHHbIE COOTBETCTBEHHO
KapoTaxeM H KOHTPOJALHBIM 3aMepoM GYPHJIBHHX TPy, M.

Ta6ouoa 10.9

T'ay6uga TorpemrocTs oupeAeneHRs rayCHEH GEBaXEAH 8

YCTaHOBKE

nakepa, M 0,001 0,002 0,003 0,004 0,005
500 2,6 3 3,5 4 5
1000 3,0 4 5 6 7
1500 3,5 b 6 8 10
2000 4,0 6 8 10 12
2500 4,5 7 10 12 14
3000 5,0 8 11 14 17
3500 5,6 9 13 16 20
4000 6,0 i0 14 18 22
4500 6,5 11 16 20 25
5000 7,0 12 17 22 27
5500 7,5 13 19 24 30
6000 8,0 14 20 28 33

HaHBa BhnHchBaeMOA KOMIOHOBKH HCIHITaTeJIbHOTO 06GOpYyjoBa-
HuS (M) JJIA OCYIIECTBJEHHS HODPMAaJbHOIO CIYCKa €ro B CKBaXKHUHY
He JIO/KHA NpEeBHINATh

Dy —d
z,,<2‘/2R (Do——272),

rie R — MHAMMaJbHHA pajHyc HCKPHBJEHHS TPAaeKTOPHH CTBOJA
CKBaXXHHH B HHTepBa/le CIyCKa HCIRITATEJNbHOTO 0GOPVAOBAHHH, M;
D., Dp, dy — pMaMeTpH COOTBETCTBEHHO CKBAXKHHBI, PE3HHOBOrO
3/eMEeHTA B TPAHCHOPTHOM [OJIOKEHHH H KOPIYCa Y3J0B HCIRTATENE-
Horo ofopyJZoBaHHSA, M.

3HadeHHs] Harpysok, HEOGXOXHMHIX IpPH pacOaKepoBKe, IPHBEE-
neHu B Ta6a. 10.10.
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Besnnunnel JONOJHHTENBHEIX PacTATHBAOIINX Harpysok (B KH)
npu pabore COM B MOMEHT CHATHSA NaKepa NnpejcTaBJeHw B Ta6a. 10.11.

Tabimna 10.10

JnameTp, MM Jnamerp, MM
Harpysxka, Harpyska,
kH KH
CKBaXXHHE PesHHOROr0 CKBaXKHHE pesEHOBOro
sJIeMeRTa sJIeMenTa
76 67 17 187,3 170 74
93 87 18 190,5 170 87
97 78 29 200,0 180 89
97 87 22 212,7 195 84
111 98 38 215,9 195 100
118 108 26 222.3 195 129
121 108 33 2429 220 119
132 115 47 244.5 220 128
146 135 35 250,8 220 161
151 135 51 269,9 240 200
161 145 54 295,3 270 170
165 145 68

Tabamuna 10.11

faBaeHAe B 8a¥pyCGHOM npocrpancrse, MIla
Wudp sca
10 20 30 40 50
AT-65 15 30 45 60 75
AT-95 40 75 115 150 190
SAT-146 95 190 290 385 480

10.3. OCHACTKA KOJIOHH HKT

NEPEBOJHHKH JJIS1 HKT
IroCT 23979—80

77/

7 A Pac, 10.3. MNeperonner nas HKT
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Ta6muua 10.12

Pesnp6a
O6osnavenue D, MM d, MM L, mm
A B
Tpy6u ¢ pesnGoil 8aKPYIJIEHHOTO HpOdHIST

ITBl14X 114 142,7 100,3 230 7.4 B114 114
1 B114X102 142,7 88,6 230 7.3 Bli4 102
1 B114XB102 142,7 88,6 240 8,2 Bl14 B102
IT 114102 133,8 88,6 230 6,2 114 102
IT 114X B102 133,8 88,6 230 7,6 114 B102
IT B114X89 142,7 76,0 230 7,2 Bill4 89
I1 B114X B89 142,7 73,0 240 8,1 Bii4 B89
IT114%x89 133,8 76,0 230 5,9 114 89
IT1 114X B89 133,8 73,0 225 5,3 114 B39
I1B114X73 142,7 59,0 230 7,1 Bl114 73
IT B114XB73 142,7 59,0 240 8,0 Bl14 B73
IT1114X73 133,8 59,0 230 5,7 114 73
I1114xXB73 133,8 59,0 230 5,8 114 B73
1T B102x 102 128,3 88,6 215 5,6 B102 102
IT B102x 89 128,3 76,0 215 5,8 B102 89
IT B102X B89 128,3 73,0 220 6,8 B102 B89
1102 89 122,2 76,0 220 5,4 102 89
11 102X B&9 122,2 73,0 220 5,2 102 B89
I1B102x73 128,3 59,0 215 5,9 B102 73
IT B102X B73 128,3 59,0 220 6,3 B102 B73
IT 102X 73 122,2 59,0 220 5,2 102 73
IT1 102X B73 122,2 59,0 215 5,2 102 B73
IT 102X B60 122,2 50,3 215 3,2 102 B60
IT189x 114 108,0 100,3 246 6,4 89 114
IT 89 B89 108,0 76,0 180 3.4 89 B89
TT B89x 89 115,9 76,0 210 5,0 B89 89
I1 B89x 73 115,9 59,0 210 4,8 B89 73
IT B89 B73 115,9 59,0 210 5,2 B89 B73
I189%73 108,0 59,0 200 4,0 89 73
IT1 89X B73 108,0 59,0 200 4,3 89 B73
IT B89 60 115,9 50,3 210 4.6 B89 60
1 B83 X B60 115,9 50,3 210 4,7 B89 B60
11 83x 60 108,0 50,3 200 3,7 89 60
IT 89X B60 108,0 50,3 210 4.1 89 B60
IT73x114 90,0 100,3 235 6,2 73 114
T173x89 90,0 76,0 175 2,6 73 89
1 B73x73 94,0 59,0 190 3.1 B73 73
[T B73X 60 94,0 50,3 190 2,8 B73 60
IT B73X B60 94,0 50,3 190 3,2 B73 B60
I173%60 90,0 50,3 190 2,9 73 60
I1 73X B60 90,0 50,3 200 3,2 73 B60
I1 B73x 48 94,0 40,3 190 2,6 B73 48
I1 B73X B48 94,0 40,3 190 2,9 B73 B48
IT1 73X 48 90,0 40,3 190 2,8 73 48
I1 73X B48 90,0 40,3 190 3,1 73 B48
IT160x89 74,0 50,3 210 3,1 60 89
I160x73 74,0 50,3 165 1,9 60 73
IT1 B60X 60 79,0 50,3 180 2,8 B60 60




Npoaoxenne Taba. 10.12

Pesn6a
QO6o3HaveHHe D, MM d, MM b, MM Ma,ffa'

A B
IT B60< 48 79,0 40,3 180 2,5 B60 48
IT B60<B48 79,0 40,3 180 2,6 B60 B48
IT 60x 48 74.0 40,3 170 2,1 60 48
J1 60X B48 74,0 40,3 180 2,7 60 B48

Tpy6e mydrosme c pesnboi HKM

T11T114xT102 132,5 88,6 250 6,6 rii4 T'102
[MI'114XT189 132,5 75,9 250 6,7 ri4 rsg
IIT114XT73 132,56 59,0 250 7,0 r'ii4 I'73
[1T102XxT89 121,0 75,9 225 5,2 102 1'89
I1T102%T73 121,0 59,0 225 5,5 rio2 I'73
I1Tr89xI73 107,0 59,0 205 4,1 89 73
ITr8oxreo 107,0 50,3 205 3,9 89 60
[1T73XT60 89,0 50,3 205 2,8 73 reo

TIpuMeuarus. 1. IlepeBOAREKE ESrOTOBIMIOT H8 GTaJH TOR Ke IPynnH NPONYHOCTH, ¥TO
B TpY6hl. 2. OGoaHaveHue pesb6H TPY6: B ~— 6 BHCaXeEANMY HapyXy koHmaMH, I' — BEIgo-
xorepmeTnalbe TEna HEKM.

NEPEBOJHHKH KOPPO3HOHHOCTOMKHME JJi8 HKT
TY 39-954—85, TY 39-1067—85

- Pnc. 10.4, IlepeBonmmE Azs
HKT kopposaonEOCTORKER

Ta6nana 10.13

Pesn6a Honoyera-
Mas pag-
D, d, |Mae | cgruparn-
O6osnaqennae MM MM ‘i‘al; was Ha-
rpysxa,
A B H

Iepexoxnme (puc. 10.4, a)

6 [TKH-HKM 114X 89 HKM 114 HKM89 13976 | 7 —_
6 NNKH-HKM 89X 73 HKM 89 HKM 73 | 108 | 59 4 —
6 TIKH-HKM 73X 60 HKM 73 HKM 60 89 | 50 2 —
25 MKH-HKM 114X 89 HKM 114 HKMS89 |[133}76 | 7 880
25 TMIKH-Y-HKM 114X 89 | HKM 114 HKM 89 | 133 | 66 7 1600
25 MKH-HKM 102X 89 HKM 102 HKM 89 121 76 6 880
25 MKH-Y-HKM 102X 89 | HKM 102 HEKM 389 | 121 66 6 1600
25 [NTKH-HKM 89X 73 HKM 89 HKM 73 | 108 | 59 4 770
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Mpononxenne Ta6n. 10.13

pests fomvere:

06 D, d, |Mae | rqrpgarn-

osHaweHH S MM MM €4, | mas Rma-

A B | reyka,
25 INKH-Y-HKM 89X 73 HKM 89 HKM 73 | 108 | 51 4 1200
25 TIKH-HKM 73X 60 HKM 73 HKM 60 89 | b0 2 410

JByxmydrosme (puc. 10.4, 6)

6 ITKM-HKM 114X 89 HKM 114 HKMB9 (139174 | 8 —
6 TIKM-HKM 89X 73 HKM 89 HKM 73 {108 | 60 b —
6 TIKM-HKM 73X 60 HKM 73 HEKM 60 8 | 50 | 3 —
25 MKM-HKM 114X 89 HKM 114 HKM89 |[133 | 74 8 2800
25 TKM-HKM 102 89 HKM 102 HEKM 89 | 123 [ 74 7 2800
25 TIKM-HKM 89 73 HEM 89 HEM73 | 108 | 60 b 1890
25 ITKM-HKM 73X 60 HKM 73 HEKM 60 89 | 50 3 1400

NpeMeuarng. 1. Unbpm 6 m 25 — npenenbHoe cofepXaHHe CepOBOJOPON2 H yTriae-
KHCJIOTH BO (atoune, % 2. CMaskm gna ceunIEBaHud Tpy6; P-416, P-406 unu P-113. 3. Tapas-
THHHEI pecypc — ueThpe NHKJA2 CBHHYEBAHEA.

Pacxon cmaskn Ha opHo coenumenne npu csuHupBanud HKT

Juamerp, MM . . . . . . . . . . . . . 48,3 60,3 73,0 88,9 101,6 1143
Pacxog CMaskB, I' . . . . . . « . « . . 10 15 20 30 35 40

Waénonst HKT (pasmepu B MM)

Hapyxusi Zwamerp TpYORH . . . . . . « . . . . . 48,3—73,0 88,9—114,3
Pasnocrs AnmaMerpa maGioHa H BHYTPEHHEro JAHaMerpa

TPYOBL . .« v o o i e e e e e e e e e e e e . 2,4 3,2
Huapua mabaoa . . . . . . . . . ..o .. 1067

10.4. MAKEPbDI, SIKOPf

NAKEPBI JJid HE®TAHBIX H TA30BbIX CKBAJKHH
OCT 26-16-1615—81

Tlepenan naBneus: Beepx — IIB, Bams — [1H; Rak BBepx, Tak
g saus — I17.

Croco6 ¢uKcanun: camodHKCHpyiomgecs — §I, OTZGILEHIM YCT-
pPOHiCTBOM — He MapKHpYyeTcH.

[Ipusenerue B paboyee cocTesHHE: THApaBnHyecKkoe — I, Mexa-
BHYeckoe — M, rujapomexasndeckoe — I'M, BapsiBoM — B3.

Cnoco6 ocBoGOXKIeHHSI: HATAMEHHEM — Ee MapKHpDYeTcsl, Bpa-
menneM — B, HarsHerandeM XHIKGCTH — H, coenMaZpHHM HHCTPY-
menToM — U, pas6ypuBanmem — P,

Hcnonnenne: HopMaibHOE — He MAPREPYETCH; KOPPOSHOHHOCTOR-
Koe: YIVIeKHCJIOTH 10 6 % — K1, yrieKHcnoTH B cepoBofopofa 1o
6 % kaxporo — K2, yraekucaorsl H cepoBojcpopa 6—25 % xax-
noro — K3, coasno#t kuenorn zo 20 % — K4, yraegdcaors Gosee
6 % — K5; Tepmocrofikoe: po 150°C — Ti, 150—200 °C — T2.
9 YcHuiHe BaTAXeHHS AN ocBOGOXKACHHS HE JOJKHO OpeBHLNAThH

5 KH.
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DAKEPbI CAMO®HKCHPYIOLIHECH IJiA PA3OBIUIEHHUA
MPOCTPAHCTB B KOJIOHHE

TV 26-16-10—76, TY 26-02-313—77

™ b T
O |
mg v Puc. 10.5. Nakep gas pa-
= w 800IIERHST [POCTPAHCTB B
A ) KOJIOHHE
Ta6auua 10.14
Wnpp T Mfe | o | o | V| Pesscaa
ITH-SIM-90-210 90 21 40 | 2170 45 48
1B (I1H)-AT-90-500 (K1, K) B0 38 | 1510 43 48
TTH-5IM-112-210 112 21 62 | 2170 52 73
a-s1rH-112-35 35 50 | 1630 60 73
na-4r-112-500 50 50 | 2095 80 73
Ina-Aar-112-70 (K1, K2) 70 50 | 1870 81 73
IJ1-5ITH-114-35 114 35 50 | 1630 61 73
I-ITM-118-210 118 21 62 | 2000 70 73
IMH-rM-118-210 21 62 | 1120 37 73
MH-AM-118-210 21 62 | 2170 55 73
I1A-51TH-118-35 35 50 | 1630 67 73
2T A-51-118-350 (K1, K2) 35 61 | 2680 136 73
[MO-ATH-118-350 35 50 | 2330 103 73
I1a-T-118-500 50 50 1} 2095 89 73
HTA-$T-118-500 50 62 | 1850 94 73
2I11-51T-118-500 50 50 | 1835 83 73
2113-51T-118-70 70 50 | 1900 84 73
I1B-AITM-T-122-140 122 14 45 | 1690 70 73
TTH-IT'M-122-210 21 62 | 1120 39 73
TI0-ITH-122-35 35 50 | 1630 70 73
1TL1-AT-122-500 50 62 | 1850 98 73
2I11-4T-122-500 50 50 | 1835 84 73
211 0-51T-122-70 70 50 | 1900 85 73
T10-51TH-126-35 126 35 50 | 1630 72 73
I11-1"'M-136-210 136 21 76 | 2215 110 89
ITH-5T"M-136-210 21 76 | 1195 56 89
MJ1-4T-136-210 21 50 | 3886 175 73
[MTH-AM-136-210 21 62 | 2260 70 73
[T-9T'H-136-35 35 50 | 1775 82 73
J-AT1-136-350 35 61 | 2704 136 73
2I11-5T-136-35 (K1, K2) 35 76 | 1985 108 89
211 0-A1-136 HKM-35 (K1, K2) 35 76 | 1985 108 HKM 89
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Npoxomxenue raéa. 10.14

Mapp Dol B | o | | M
3I10-5r-136-35 (K1, K2, K2H) 35 80 | 2800 175
[a-sr-136-500 50 61 | 2325 130
11 0-AT-136-500 50 76 | 1900 122
2I11-AT-136 (HKM)-70K3 70 62 [ 1955 120
IB-ATM-T-140-140 140 14 59 12370 100
MH-TM-140-210 21 76 | 11956 57
NA-AT'H-140-36 35 62 | 1776 85
2[110-5r-140 (HKM)-35 (K1, K2) 36 76 | 1985 112
3I1-5T-140-35 (K1, K2, K2H) 35 80 | 2800 164
IT1A-AT-140-500 50 76 | 1900 128
2ITO-S1K-140 (HKM)-70K3 70 62 | 1955 124
ITH-I'M-145-210 145 21 76 | 1195 59
MO-AT'H-145-36 36 62 | 1776 88
Ia-sIr-145-35 35 76 | 2760 140
2I1-AT-145-35 (K1, K2) 35 76 | 1986 117
ATO-AT-145HKM-35 (K1, K2) 35 76 | 1985 117
3M-AT-145-35K1 (K2, K2H) 35 80 | 3000 198
1 A-AT-145-500 50 76 | 1900 138
oTIJI-SIT-145 (HKM)-70K3 70 | 62 | 1955 | 132
IO-5TH-148-35 148 | 36 62 | 1776 90
2N O-AY-160 (HKM)-35 (K1, K2) | 150 | 35 76 | 1986 121
3I1O-AT-150-35K1 (K2, K2H) 36 80 | 2800 207
ITH-51 M-150-500 50 76 | 1800 120
2M1-4T-156 (HKM)-35 (K1, K2) { 165 | 3B 76 | 2006 127
3I11-5IT-1565-35K1 (K2H) 36 80 | 2800 216
TTH-51M-185-140 185 14 100 | 2030 100
1I1]1-51T-185-350 35 100 | 2200 180
ITH-51M-185-500 60 100 { 2020 170
ITH-51M-210-350 210 | 35 118 | 2140 250
ITH-$51 M-236-350 236 | 35 145 | 2170 290
IMIA-ATP-243-140 243 14 120 | 2850 180
ITH-A M-265-350 265 { 35 154 | 2250 310

114
73
89
(HKM) 89

73
89
89
(HKM) 89
114

89
(HKM) 89

89
114

114
114
114

140 *
168 *
168 *
178 *

TNpemewanns. 1. 3BesfoIkoR 06osHaveEa peshba obcagHHX TPYy6 mo T'OCT 624-—80,
ocranabHbte pesnbul mo FOCT 633-—-80 2. HonyeraMmuill nepenax napaeHus — Ap,

MAKEPbl MEXAHHYECKHE JJS PA3OBI{EHHA INPOCTPAHCTB

B KOJIOHHE

TY 26-02-644—86, TY 26-02-313—77, TY 26-16-10—76

L

ERM ==

~

Pac. 10.6. Iagep mexann-
veckuit

&E
A
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Tabaaua 10.156

a,
Medp D, um 2, M L, Mm al;[:g:gni Ma;fﬁ" Pesuba A

MIlla
TTH-M-94-21 94 40 960 21 24 60
MH-M-112-21 112 60 1005 2] 35 73
[TH-M-118-21 118 60 1005 21 38 73
I1B (I1H)-M-118-35 118 45 730 35 24 73
[1B-M-T-122-140 122 45 230 14 27 73
[MTH-M-122-21 122 60 1005 21 41 73
I1B (I1H)-122-35 122 45 730 35 24 73
[1B-M-(K)-122-50 122 50 870 50 27 73
[MTH-M-132-21 132 76 1035 21 45 8%
TTH-M-136-21 136 76 1035 21 47 89
I1B (ITH)-M-136-35 136 bs 840 35 33 89
TIB-M-T-140-140 140 59 1030 14 35 73
TTH-M-140-21 140 76 1035 21 50 89
TIB (ITH)-M-140 35 140 56 840 35 33 89
T1B-M-(K)-140-50 140 62 920 50 35 89
[TH-M-145-21 145 76 1035 21 54 89

TipeMenarus |, Pesn6a A — no I'OCT 633—80. 2 K — gas paGows 8 cepenec pH < 7.
3 V¥Ycuname pacnakepoBrr 126 xH.

MAKEPHl PYKABHBIE A4 PA3OCBIIEHHAA MPOCTPAHCTE B KOJIOHHE
TY 26-16-15—76

L
' A ~
- Pre. 10.7. Tlaxep
A = 5 pyKaBHEf
Tab6nuna 10.16
wads Moo | B | | | M | e

KOJOHEN
O-I-118-210 {K2) 146 118 62 | 3088 76 73
ma-r-118-210 50 | 4075 94
21 0-I-118-210 60 | 3950 95
3rA-I-118-210 62 | 3850 96
MNA-T-136-210 (K2) 168 136 76 3126 95 89
I 1-I'-136-210 62 3987 120
211 a-r-136-210 76 | 3850 115
3I1A-T-136-210 76 | 3810 116

[pumewanns 1 I‘Iepena,n; nasaeeus 21 MIla, veMuepavypa fto 100 °C 2. T'apaBraienf
pecypc paboru 8500 u Pear6r no N'OCT 633 — 80
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NAKEPBI-OTCEKATEJIH PA3BYPHBAEMBIE THAPABJIHUYECKHE
AT PA3SOBIMEHMSI MEXTPYBHOIQ NPOCTPAHCTBA INPH
KAMUTAJABHOM PEMOHTE CKBAM HHbI

TY 39-01-626—80

Tabauna 10.17

Madp }i};;l;::}) r;ealgi';ﬂ JAngHa, Macca, Peanta

Bu#, MM | Bug, MIla MM Kr HKT
IP-XK (')-118-21 118 21 950 19 73
IP-K (I)-122-21 122 21 990 19 73
ITP-K (I)-136-21 136 21 990 19 73
IMP-K (I')-136-21 136 21 990 19 73
[1IP-K (I')-140-21 140 21 930 19 73

Mpamevanee. K, I' — npoxopsc rRamas nakepa coOOTBePCTBEHHO HMeeT KJAamaH H 9a-
raymex.

AKOPA NS YAEPKAHHS NAKEPOB HA MECTE HX ¥YCTAHOBKH
TY 26-02-103—73, TY 26-02-645—87, TY 26-02-226—76, TY 39-01-09-732-—81

L — -
N~ =1
S AT
Purc. 10.8. $xops b=y ¢ {;J £
ANA YHEeDXaHHA Ha- /ﬁ,ﬁ ]
Repa A
Ta6anga 10.18
a,
Wadp D, uM d, MM L, uM ng:.g::u'g. Mif: 2, PeanBa A
MIla

18TA-90-500 90 38 880 50 24 48
AaTri-112-500 112 62 840 50 35 73
qr-118-210 118 62 725 21 28 73
SArM-(K)-118-35 118 45 630 35 26 73
ar1-118-500 118 62 840 50 38 73
qar-118-500 118 52 600 50 24 73
qar1-122-500 122 62 840 50 45 73
qar-136-210 136 76 790 21 45 89
ATI'M-(K)-136-35 126 56 630 35 39 89
Ar1-136-500 136 76 1010 50 46 89
Ar-136-500 136 70 600 50 37 89
Ar'1-140.500 140 76 1010 50 51 89
$Ir'1-145-500 145 76 1010 50 58 89
AK-110/135 110 — 2600 21 100 3-76
SIK-132/158 132 — 2600 21 140 3-76
SAK-170/220 170 — 2800 21 210 3-121
AK-190/240 190 — 2800 21 250 3-121

Mpameuannn. 1 fropr SK — anm pacnaxkepoBXu 3 OTKPHITOM cTBoAe 2. Pesnba 3-T6
H 3-12: no I'OCT 831—75, ccTannHbie peanbnt no 'OCT 633—80
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11. MPOTUBOBBIGPOCOBOE
OBOPYJAOBAHHE

11.1. ®JAHUDbI, YNJIOTHHUTEJIBHBLIE KOJbLA

@JIAHUEBBIE COEAHHEHHSA YCTHLEBOI0 OBOPYAOBAHHS
(KOJIOHHBIX TOJIOBOK, KATYIIEK, TNPEBEHTOPOB, KPECTOBMH,
3AABWKEK, TPOAHHKOB, NJAHWARAE H T. L)

QCT 26-16-1609—79, CTAHHAPT AHH Spec. 6A

2, N
[ Dﬁ )
| L
% f /
ap
/ Puc. 11,1. ®mamen ycrsesoro obopy-
ROBaHKH
Ta6mua 11.1
[+ K B

do &:};;ﬂ ]:;1 aaﬁBoﬂ"'le?e J1a HeR OABIO ONTHl
EHe, MIla | p 8 Dy HoMeD ﬁ'é:}‘) wneno | Dg
— 1%/, 21 * 178 38 68,3 R20 25 4 124
35 * 178 | 38 | 68,3 R20 25 4 124
70 * 184 | 52 | 63,5 ] R84 25 4 130
70 * 187 | 42 | 77,8 | BX 151 19 8 146
50 2 14 165 | 34 | 82,6 11123 16 8 127
21 215 | 46 | 95,2 | IT124 24 8 165
35 215 | 46 | 95,2 | 1124 24 8 165
70* 197 { 60 | 79,4 | R85 22 8 146
70 200 44 [ 86,2 | BX 152 | 20 8 159
65 2%, 14 190 | 37 |101,6| I126 20 | 8 | 149
21 245 50 }107,9 1127 27 8 191
35 245 50 |107,9| 127 27 8 191
70 * 225 70 90,5 R 86 25 8 168
70 230 51 102,8 | BX 133 22 8 184
80 3 14 210 40 123,81 I131 20 8 168
21 242 46 |123,8| I 31 24 8 191
35 265 56 |136,5] 135 30 8 203
70 * 254 78 {100,0( R 87 28 8 191
70 270 58 1119,0| BX 154 24 8 216
100 4 14 279 46 | 149,21 I137 24 8 216
21 292 B3 |149,2] 1137 30 8 235
35 310 62 | 161,9| I139 33 8 241
70 * 318 92 (123,8] R 89 35 8 241
70 316 70 | 150,6 | BX 155 28 8 259
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Mpoxonxenne raéa. 11.1

Homep Pabouee daanen Konbno Boarn
| emma | o,
y Dy ] Dy HOMEP erp YHCJIO Dg
180 6 14 356 56 |211,1 | IT 45 27 12 292
, 21 380 64 |[211,1| T145 30 12 318
35 395 92 |211,1 ] IT 46 36 12 318
T 70 480 | 105 |241,8| BX 156 | 39 | 12 | 403
230 8 14 420 64 1269,9| IT49 30 12 349
21 470 72 |269,9] IT49 36 12 394
35 482 | 103 |269,9| IT 50 42 12 394
-9 70 550 | 124 (299,11 BX 157 | 39 16 476
280 10 14 510 72 323,81 1153 33 16 432
21 545 78 |323,8! 188 36 16 470
35 585 | 119 [323,8| I154 48 12 483
11 70 665 | 141 1352,2| X 158 | 45 16 565
350 12 14 580 75 1381,04 [157 33 20 489
21 610 88 (381,01 I157 36 20 534
138/ 35 675 | 113 |408,0| BX 160 42 16 591
70 768 | 168 {427,01 BX 159 | 48 20 673
425 16 14 685 85 |469,9| I1 65 39 20 603
21 705 100 | 469,91 I165 42 20 616
163/, 36 772 130 | 475,3| BX 162 | 48 16 676
70 872 168 1476,3] BX 162 48 24 776
520 20 21 858 121 |584,2| T174 52 20 750
540 20 14 812 99 |584,2(T173 42 24 724
35 990 | 181 |632,0| BX 165 ] 52 24 886
IIpaMesanns. 1. ITo OCT ofycroBsieH VCIOBHHA Dpoxon, no craunapry AHH — Homep

daanna. 2. Jramerp Goiaros no craigapty AHH moxer 6uth Ha | —2 MM MeHnme, geM no OCT.
3. 3pesnouKkoft yrasaus $NaHUR, H3TOTOBAAEMEE TOALKO ne craixapry AHH. 4. Koasuo IT

9KBHBAJNEHTHO KowbNY R, Koaeno BX — xoawmy BX

5. PaaMepn B MM.

®JAHUBI CTAPOH KOHCTPYKUHH
OH 26-02-148—69, OH 26-02-149—69
Ta6anna 11.2

Pa6ouee Pnanen Koabio Boaru
w | e
MIla Dy [\ Dy ceveHHe | jauaMeTp qHCAC Dg
75 |21,32, 50j 240 40 110 | 16X 11,1 27 8 190
1562 14 330 36 194 | 18X 12,7 30 8 275
21 320 48 190 | 16X 11,1 27 12 280
32 395 50 205 16X 11,1 36 12 325
175 20, 32 | 395 50 205 | 16x11,1 36 12 325
50 435 90 - 210 | 21x15,9 42 12 360
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Mponosmxenne taba. 11.2

Pabouee Snagen Konsno BouTs
R
MITa Dy a Dy cedeHde | JTHAMEFp qHSAQ Dg
230 32,50 | 525 | 70 ] 200 |2ix15,9 48 12 440
307 20 620 | 75 | 360 j18x12,7 42 16 530
32 820 | 75 | 360 |18x12,7 48 16 530
406 12,5 675 | 80 | 470 |18x12,7 42 i6 530
Nprsevanzn. 1. OasEny npaMeHasAtt B KONOHHHEX rOJOBEKSX, KAFVYIIRAN, RDEsvyo-
pEEAX # T. 1. 2. KoBcrpyxmuio cd. Ha pre. 1l.1. 3. PaaMeps n MM.
YINJOTHHTEJNLHLIE KOJbUA BOCBMHYIOJbHOIO CEYEHHSA
OCT 26-16-1611—79, CTAHJAPT AHH SPEC. 6A
y/j 2
a i_‘ 3 6 M
i
1
. |
N/ '
73° 73°
B B
r&-—-——‘——)-.
Puc, 11.2. ¥uaotaeTeAsHOe EOALUO
Ta6mmna 11.3
2‘3&:3 DME:%;,H mngnna Béom gg:;g ;Eg%;lﬂ mugana Bug'owa
Tan IT (R) (pme. 11.2, g) IT 49 269,9 i,1 16
20 68,3 7,9 13 1150 269,9 15,9 21
g23 82,5 11,1 16 53 323,9 11,1 16
IT 24 95,3 11,1 16 IT 54 323,9 15,9 21
126 101,6 11,1 16 IT 57 381,0 11,1 16
me7 | 108,0 11,1 16 165 | 4699 Lt 16
I1 31 123.8 | 11,1 16 1e6 | 4699 15,9 21
135 | 1365 1.1 16 173 | 584.2 12,7 18
137 [4912 1.1 16 74 584,2 19,0 24
I1 39 161,9 11,1 16 R 84 63,5 11,1 16
I1 41 181,0 11,1 16 R 85 79,4 12,7 18
I1 44 13,7 11,1 16 R 86 90,5 15,9 21
I 45 211,1 11,1 16 R &7 100,0 15,9 21
146 211,1 12,7 18 R 89 114,3 19,1 24
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lpoxonxenne rada. 11.3

Jin- Tua-

oMe M " ApH .
:})Abug M:'TIB"K m“%mm Bb!éora i‘;big [;w::%,;a oI g Ha Bbz{ora
> 1L BX 156 | 2379 18,6 18,6
Tun BX (BX) (pre. 11.2,0) BX 157 | 2845 | 21.0 210
BX 1ol | 76,4 | 9,6 96 | BX 153 | 3520 | 23,1 53]
BX 152 | 847 | 10.2 10,2 | BX 159 | 4267 | 25.7 957
bX 1531 100,9 | 11,4 1,4 | BX 160 | 40206 | 13.7 23.8
bX 154 116,8 | 12,4 12,4 | BX 162 | 4755 | 14,2 e
BX 155 | 1480 | 14.2 142 | BX 168 | Gets | 14 142

11.2. ObOPYAOBAHHE OBCAJHbLIX KOJIOHH

TY 26-02-579 —74, TY 26-02-728—76, TY 26-16-133—81,
TY 26-16-134—81,

O6opynosanne s 068g93kH obcagnuX xosoHd OKK (puc. 11.3)
cocTouT U3 HAxHel ronorkA I'KH coorseTcTByIOmEro pasmepa, ofHOH
HJH HECKONLKHX IpomexkytouHnXx ronoeok ['KII (npm ofpsizke Tpex
H Gosee xonowH) M Manucdoapia c sazeHxxamm 3MCI-65x210,
3MCI1B-100x210, 3MC1-65x350 man 3MAJL-50x700. Bce KosoH-
HBIE TOJOBKH — C XKJHHOBBIMH THojBecKaMmH, B Tata. 11.4 npusenensl
COYETAHHA AUAMETPOB OOCAZHEIX KOJNOHH, KOTOpbIE MOTYT OOBSi3h-
BaT1s5CH B JTIOGOM COYETAHHM KOJCHHEIME FOJOBKAaMH.

T

[ ik

CaAHRX KOJORH
9 3akss 862

/ |

Puc. 11.3. O6opyxosa-
HHe 1A O5BsISKH of-

TY 26-16-183—85

Ta6muua 11.4

Huamerp Tpys, MM, noja-
< HuaMerp BeMIHBAEMHX B 'OJOBKAX
o | EE | pafononse
b
§ SEg| TRELww | pyy TKI
A RE
OKK!l| 14 245, 219 140, —
146, 168
21, 273, 245, 140, —
35 219 146, 168
OKK2| 21 324 245 140, 146, 168,
178
299 219 140, 146
35 426, 377, 1} 245, 219 140, 146
324, 299
426, 377, 245 168, 178
324, 299
426, 377 273 140, 146, 168,
178
¢ 324 245 168, 178
OKK3 35,70 426 324, 299 245, 219, 140
426, 377 | 324, 299 245, 219, 145
426, 377 |324, 289| 245, 219, 168

Mpameaarue. Tpy saanke yrasuraores wedpp OKK, pado-
qee K2B/eHue ¥ HeoSXOANMOE cOTeTaREe THAMETPOR 06BsI 3bIBABMEIX
ofcanunx KoaorE: OKKI1-21-168X 273, OKK2-35-140%x219% 377,
OKK3-70-146X 245324 X 426.
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$JIAHUBI KOJOHHBIX TOJOBOK B OKK
Ta6anua 11.5

CGopymonanue Bepxeaft dbaager womoRHOR roOJIOBHH
JraMerp
Pagoues | | parwu | ameel fovsos | PepxmeR
iedp naBleHRe,
MIla Dy | pp | Dy | 7p | Py | Pp
OKK1 14 245, 219 280 14 _— — — —
21 273 350 21 — — — —
21 245, 219 280 21 — — — —
35 273 350 35 _— — — —
35 245, 219 280 35 — — — —
OKK2 21 324, 299 350 21 — — 280 | 21
35 426, 377 425 21 - — 280 | 35
35 324, 299 350 2] — — 280 | 35
70 324 350 35 — — 230 | 70
OKK3 35 426, 377 425 21 350 21 280 | 35
70 426, 377 425 21 350 35 280 | 70
KT-4 70 426 425 35 350 35 230 | 70

Ilpemenanre. D_ «~— YoNopHHEA AZaMerp NDPOXONHOrO OTBepc¥HS (aaHna, MM; pp —
paBovee fargerne baanna, MIla.

$JIAHIIBI KOJIOHHBIX TIOJIOBOK, CHATHIX C NPOM3BOJACTBA
Ta6auua 11.8

OGopynosaHse Bepxuuit daamen rRomoEHof POAOBKH
Pasouee | WoMywep- | wewmet | 1opweRy-) ML mpoxe | sepsies
magp | gmre | P
hilla Dy | pp | Dy | Pp [Py | Pp | Dy | #p
OOK1 20 219—299 |307( 20| — | — | — | — |175] 20
OO0K2 20 324 406 112,51 307 | 20 | — | — | 175 | 20
32 324426 | 406 |12,51307| 32 | — | — 1176 32
32 299 307 | 32 230 32 | — | — [175| 32
50 324--426 | 406 (12,5230 50 | — | — | 175 { 50
OOK3 32 426 406 112,61 307 32 (230 32 | 1756 | 32
50 426 406 | 12,51307| 32 | 230 50 | 175 | 50

INpumeunanne. CM. npEMeranme K Taba. 11.5.
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OBOPYROBAHHE OBCAXHBIX KOJIOHH

|
X
=3
l\."\—\d
Puc, 11.4. O6opynoBanse o6caRHBX KOJOHH 2
Ta6auna 11.7
O6opynOBaERe d>.rxaue§
HHXHe
- PaBovee xcﬁ;;ayl:(?;% a rofonks nn;: - Bﬂ;lowa GI;i’a (:(-r
uhp FaBreHHe,
MIla Dy Dy
OKKl 14 245, 219 280 | 355 1080 555 290
21 273 350 | 610 — —_ —_
21 245, 219 230 | 545 1020 535 730
35 273 350 | 675 — —_ ——
35 245, 219 280 | 585 1020 580 780
OKK2 21 324, 29% 350 | 610 1060 1130 1590
35 426, 377 4925 | 705 1450 1300 1650
35 324, 299 350 | 610 1180 1320 1500
70 324 350 | 675 1190 1100 1750
OKK3 35 426, 377 425 | 705 1450 2000 3300
70 426, 377 425 | 705 1450 2055 4050
KI-4 70 426 425 | 770 1200 1580 3000
TpuMevanng, 1. D_ « yeRoBHER JAmamerp OPOXOAHOro oOFBepevHR JaaHNa, Dy —

HapYKHER npamerp $aanna. 2. Ilpovepr coBawaew, wro OKK ceprfiko ellle He HSrOTOBASIOT.
8. Pasmeps B MM.

11.3. TOJIOBKH KOJIOHHBIE

TOJOBKH KOJOHHLIE HWXHHE TKH

CTAHIAPT AHH 8 RD

Pac. 11.5, Konomane TroNOBKE HHXHAE

9#

&y
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TabGnuna 11.8

- PaBouee Inamewp M
v Bl e R S R A
MIa Topa
6 14 139,7 343 172 130,6 177,8 —
14 168,3 343 172 158,3 177,8 —
14 177,8 343 172 161,9 177,8 —
21 177,8 419 216 161,9 177,8 —
8 14 193,7 398 216 183,4 226,2 —_
21 193,7 359 203 184,9 226,2 —
14 219,1 398 216 183,4 226,2 —
21 219,1 359 203 203,2 226,2 —
10 14 219,1 432 257 208,4 279,4 210
21 219,1 441 241 207,6 279,4 210
35 219,1 425 259 223,8 279,4 210
14 244,5 413 241 233,4 279,4 210
21 244.5 413 241 233,4 279,4 210
35 244,5 413 259 233,4 279.,4 210
14 273,1 390 241 254,0 279,4 210
21 273,1 413 241 254,0 279,4 210
35 273,1 413 259 254,0 279,4 210
12 14 298,5 419 240 289,3 345,3 235
21 298,5 432 240 289,3 345,3 235
14 339,7 368 240 320,7 345,3 235
21 339,7 394 240 320,7 3453 235
135/4 35 339,7 457 317 320,7 345,3 235
16 14 406,4 445 240 390,5 423,1 380
21 406,4 445 245 390,5 423,1 380
20 14 508,0 470 273 476,2 502,4 700
21 508,0 457 273 476,2 502,4 700
IlpaMevanue. Pasmepu B MM,
FOJJOBKH NPOMEXVYTOYHBIE TI'KH, NPHMEHJEMbBLIE B OKK
OCT 26-02-775—173
Ta6anna 11.9
YcaoBusIl nra- o
MeTP NpoxogHoOro Huamerp daanna 2= s
Wrdp OTBEDPCTHs (JaaHna _;: & 8
HHIKHero | BepxHero | HHXXHEro | BepXHero ; R ‘g
I'KI1-K-280X 21-350x 21 350 280 610 545 252 | 610
T'KTI-K-280X 35-350% 21 350 280 610 585 252 | 640
T'KII-K-230X 70-350 X 35 350 230 675 550 203 | 680
I'KTI-K-280¢ 70-350 X 35 350 280 675 655 252 | 710
KI1-K-280x 35-425% 21 425 280 705 585 252 | 680
['KI1-K-350x 21-425% 21 425 350 705 610 350 | 680
['KI1-K-350x 35-425x 21 425 350 705 675 350 | 690
[KI1-K-350¢ 35-425% 35 425 350 772 675 350 | 720

TpaMevanne PasMeps B MM.
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['OJIOBKA MPOME)XYTOYHAS THOA WF

KATAJIOTT OHUPMBl ¢«KAMEPOH»
Ta6aupa 11.10

Huxexfl daaden Bepxaufl daaren Heamerp
Bricova
Dy Pp Dy Pp ni’igﬁﬁw‘ BEYTDeHHHA
BJIEMEeHT
280 14 180 14 177,8 162 430
230 14 226,2 203 400
280 14 279,4 225 445
230 21 226,2 203 400
280 21 279,4 225 445
280 21 230 21 226,2 203 400
280 | 21 279,4 225 445
280 35 279,4 225 450
280 35 280 35 279,4 225 485
280 70 280 70 279,4 225 725
350 14 230 14 226,2 203 400
280 14 279,4 254 470
350 14 345,3 278 450
230 21 226,2 203 400
280 21 279,4 254 450
350 21 345,3 278 450
350 21 180 21 177,8 162 600
230 21 226,2 203 400
280 21 279,4 254 450
350 21 345,3 278 450
280 35 279,4 225 450
350 35 280 35 279,4 225 730
280 70 279,4 225 730
350 70 280 70 2794 225 800
425 14 280 14 2794 254 445
350 14 345,3 320 425
280 21 279,4 254 445
350 21 345,3 320 440
425 21 280 21 279,4 254 445
280 35 279,4 254 500
540 14 350 21 345,3 320 640
525 21 350 35 345,3 320 690
TlNpumeuanna. |. D_ — ycJOBHHE [HAMEYP NPOXOLHOrO COTBEPCTHS TOJOBKH, Py —

pabouee pamsnenke, MIla.” 3. PasMepn B MM.
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11.4. KATYIUKH &JIAHUEBBIE

OCT 26-16-1601—77

Le
7j .
y
Puc, 11,6, Karymra ¢aannesas
Ta6auya 11,11
Dyx Py Anamerp daanna
Bricora H Macea, Kr
HHXKEAR BepXHEAE HHK HEro BepXxHero
daaren daaren u B
Gnaaun no OCT 26-16-1610—79
180 21 180 21 380 380 350 110
180% 35 180 14 395 355 450 150
180x 21 395 380 465 140
180 35 395 395 500 160
180X 70 18035 480 395 540 245
180X 70 480 480 550 320
23035 18035 482 395 540 220
230x 21 482 470 520 220
230 35 482 482 550 270
23070 180X 70 550 480 610 440
230X 35 550 482 615 405
230X 70 550 550 630 476
280X 14 230X 35 510 482 510 300
280x% 21 23035 545 482 525 280
280X 21 545 545 435 260
280X 35 230x 35 585 482 625 490
230X 70 585 550 645 495
280X 14 585 510 580 360
280> 21 585 545 600 345
280% 35 585 585 640 447
280X 70 23070 655 550 705 640
280X 35 655 585 700 650
280X 70 280X 70 655 655 725 760
350 21 350 21 610 610 475 320
350X 35 35021 675 610 550 455
350 35 675 675 590 545
35070 350 35 768 675 785 1000
350X 70 768 768 840 1220
425X 14 425X 14 685 685 470 385
425% 21 425X 14 705 685 530 465
425% 21 705 705 545 400
Gaananwn no OCT 26-02-764—73
100X 32 80X 32 300 265 310 50
100X 35 80x 35 310 265 350 60
156X 32 156X 32 395 395 330 85
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Mponoaxenne Taéa. 11.11

DYpr Juamerp Gnanma
Brcova H Macea, Kr
HUKHH A BepXHEA HAKHEro BepXHero
dnaren tdanern Dy Dy
307% 20 307% 20 620 620 445 360
307x32 230x 50 620 525 460 380
307X 20 620 620 445 355
307% 32 620 620 445 365
406X 12,5 307% 32 675 620 485 400
406x 12,5 675 675 465 385
Qaannm ¢ OCT 26-16-1610--79 na OCT 26-02-764—73
180 14 156x32 355 395 320 85
180 21 156X 32 380 395 345 100
180X 35 156X 32 395 395 450 125
280x21 307 32 545 620 445 300
280 35 307X 32 585 620 595 420
35021 307X 20 610 620 460 335
350 21 307x 32 610 620 460 330
350 35 307X 32 675 620 550 480
425% 14 406 12,5 685 675 465 405
425x 21 307x 32 705 620 530 410
IpuMesaHus. 1. D_ — yenosHul fHaMerp HPOXONEOrO OVBEDOTHH KaTYMKH, pp —

paGouee maBJjeHme, MIla. 2. PasMeps B MM.

11.5. OBOPYAOBAHHE NPOTHBOBLIGPOCOBOE

KOMIVIEKTHOCTL OBOPYAOBAHHA MNPOTHBOBBIBPOCOBOIO

TY 26-16-211—87, TY 26-16-95—79, TY 26-16-115—80, TY 26-16-131-81,
TY 26-16-184—85

Ta6auna 11.12

acca
Watp | wid'eisemop | Thememay | Mamboma | xoumsewrs

OIK-180x 35 | IIY1-180x35 | MIII-180x35 | MIIB2-80x 35 16 000
OI12-230x 35 | IIY1-230x35 | IIII-230x35 | MIIB2-80x35 16 000
OIN2-230x70 | ITY1-230x35 | IMI-230x70 | MIIB2-80X70 17 600
OI13-230x 70 | IY1-230x35 | MII-230X70 | MIIB3-80X 70 18 400
OI12-280x 35 | IY1-280x35 | IMTI-280%x35 | MIIB2-80X 35 19 500
OI12-350x 35 | TMVYI1-350x35 | MMI-350x35 | MIIB2-80x35 22 700
Olli-425x 21 — MIT-425x 21 | MIB2-80x 35 15 700
Ol12-425x 21 — MIr-425x 21 { MI1B2-80x 35 14 500
OIll-520x 14 — TIT-520< 14 | MI1B2-80X 35 12 200
OlI12-520X 14 — MIT-520X 14 | MITB2-80x 35 14 400
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NPEBEHTOPhI YHHBEPCANBHBIE
Tatnmma 11.13

N
14 .| B ' M '
magp | ghedn | A | Pa | M |
HaBJIeNldfl | BABJICHUH
ny1.230X 35 230% 35 900 1170 3300 500 30
ITY1-280% 35 280x 35 1200 1270 4000 500 15
TY1-350X 38 350 35 1300 1430 8000 100 5
[y1-180%x 38 18035 830 — — 307 15

I'Iémmeuaane. N — rapaBrafiEEIf} pecypa paGoTH (IHMKJIOB) OPH BAKDHLITHH NpeseHTODA
mra vpybe

NPEBEHTOPB! IJIAINEYHBIE

TY 26-16-159—84, TY 41-01-568-—87, TY 26-16-184—85, TY 26-16-211—87
Tataupa 11.14

YemosRug g Ynnorssie-
Mg noseonire | B8 [ e | AR | | PR G
OTBEPCTHS © EE MeTp
&=

TIr-100x 35 100 35 3373 1660 | 370 480 288
NIr-150X 21 150 21 50—89 1620 | 465 | 5C0 470
TIr-180x35 180 35 73114 1750 | 570 | 500 | 1300
TIIT-230X 35 230 35 73—168 2085 | 670 | 550 | 1500
TIIr-230X 70 230 70 73—-168 | 2630 | 790 | 700 | 2500
TITIT-280X 35 280 35 73—219 2480 | 795 | 500 | 1430
TIIT-350%X 85 350 35 73—273 2740 | 845 | 420 | 1400
IIr-425x% 21 425 21 73—340 3750 | 910 | 500 | 1970
TIIT-520 X 14 520 14 73—426 3050 | 935 | 570 | 2370

[peBenTopr, cHATEIE C DPOUSBOACTEA
TIT-307 X 32 307 32 | 114—219 | 2390 | 750 | 430 | 1460
MIrr-406x12,5 406 12,5 | 114—273 | 2600 | 900 580 | 1485

Tpameuanna. 1 Illudp npucoesnBrRTeNbHOrO $aaHna — (ycJaoBHHE npoXopX pabouee
KasiaeHue) 2 TapanTHpoBaHHHA CPOK CAYXREH — 300 KHKJIOB SAKPHITHN ~— OTKPHTHA Oe3
naBieHHss CHHSY 3 DPaaMepn B MM,
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MAHH®ONE] NMPOTHBOBBIB?0COBOIO OBOPYJAOBAHHSA
TY 26-02-728—76, TY 26-16-167—85

Ta6nmuua 11.15

TaGapurn Gnoxa, MM
Mudp CIZ&,ai{.r
ApoceelHpOBa HHA raymeHRs
MI1B2-80X 35 3230 2160X 1170 1130% 1085% 1170 8 260
MITb3-80x 35 323021601 1170 1130 1085x% 1170 8 890
MITBK3-80X 70 3000X 1750 2350 1200 1600 1380 12 470
IMpuMmeyarne MaBEndoapy, YROMOJEKPOBEH PePyJNHDYeMHM npoceceneM [P @ sanpux-
RaMu vuna 3M v 3MI.
MPEBEHTOPHI NJAMEYHBIE
OHUPMA <«MHAYCTPUAJIDKCIIOPTHMIIOPT», PYMBIHHUA
Tabnuua 11.16
Bricora Macca npe-
YenosHe lt Pabouee npesedropa BeHTOpa, KIP
IHAMETP ¥nnorHeR- LaBae- Aag- Ma-
pre R I N e I P e
nap- HOTO Hap- HOTO
HOIG HOro
180 48—114 21 2380 — 870 — 1410 —
114140 21 1706 | 700 338 668 908 | 1227
48—114 35 2350 | — 860 — 1510 —
114—140 35 1702 | 725 470 680 1197 | 1620
48—114 70 2330 — 895 — 1620 —
114—140 70 1700 | 830 505 770 | 1675 | 2165
230 114—178 21 1880 | 741 375 720 1350 | 1825
35 1860 | 855 375 780 | 1700 | 2300
70 2050 | 842 380 825 | 2260 | 3050
280 114—219 21 2020 | 825 410 760 1410 | 1900
35 210G | 960 440 835 | 2120 | 2860
70 2100 | 970 500 920 | 2640 | 3570
350 114—273 21 2250 | 913 410 780 | 2060 | 2785
35 2250 | 930 458 860 | 2630 | 3550
70 2280 | 1155 500 970 | 3130 | 4230
425 114340 21 2480 | 1000 410 800 | 2700 ) 3640
35 2480 | 1050 505 900 | 3330 | 4500

Tlpamenanns |

Tun oxmuapHoro naamewHoro npesedropa aas HKT ¢ reaponpaEro-

aoM — SHE, 1o e pag 6ypuanibix ¥ ob6cafhnix Tpy6 — SF, casoedHoro (gsofigoft) pag 6y-
PHABbHHX B 0b6cafabmx Tpy6 —~ DF 2 Pasmepn B MM

249



E%é@;

X 8

B cmaﬂa/mﬂ
WNP}H—RI\FJH%HW@N——%‘N e

L wazocar BNIEHfiHI

7]

7~

. naff Mﬁ@,
% @ gj[ Bmﬁé/ﬂ””ﬂ

o M{u——& &]H&IH_:INF———HEN 2
X
I/r HACOCAM ENEH f_Hl

TS

6
’ -g I %Ml cma,ozmm,a
2 :S‘H}IP—E'MI "?Nl M’,M[

’ i b %NIEHfHI
B PRI
5 PN@F;QI
k{ Er_——:,_?b 4@{ I :E‘N M//al;a/lzm
- Mfkﬂr—@@%————%lnﬁw——%m o

L # wacoiarn %N%I—EEHI

Puc. 11.7. CxemB MOHTAX& NPOTHBOBEIGPOCOBOrC OGODYAOBAHHS:

a — OMl; 6 — OTI2; ¢ — OIN3; {, 2 — yHHPepcaJbHEA H NJaMedHSA NPEBERTOPH; § —
ycToeBas KpeCcTOBHHA; 4, 6 — 3aABHXKH C THADABJHYECKHM M DYUHHIM yOpas/eHHeM; § —
MaHOMETD ¢ SAaNOPHHM H PaspafELIM YyCTPOHCTBAMH; 7, 9 — peryJIHpyeMue APOCCeNH ¢ Pygd-
HEM H PHIpDaBIRYeCKHM pOpaBleHHeM] 8 — ovfofiHas KaMepa ¢ DaspsfHEM NcTPOACYBOM




Vi
508

Ayrp MNa

7, 29
406 70
J40 25T 340
2599 P | ! L 4 ]
245 7 1% 27 28 g, Hia
178 ! l\. J

7] 70 J,“f 50 70 10p Mia Puc. 11.9. 3aBucuMOCTb AaBAEHHS B CH

creme ynpasjenns IIYD 350X35
Puc. 11.8. 3asucuMocts naBnenus 8 cu- I[IVD 425X 35 or gmaBneHHd Ha yoTse
creMe ynpasieHus I1YD oT AnmaMerpa  CKBaMHHH JJIf TepMeTH3alHH TPYG AHa
TepMeTH3HpYeMHX OOCamHEX TPy6 merpoM 89—340 MM

HPEBEHTOPbl YHHUBEPCAJIBHLIE

OHUPMA <«HHAYCTPHAJISKCIIOPTHMIIOPT», PYMBIHHH

Tabmuna 11.17

Yenopamt | Pabouee g I " mi?::i:;ocﬁn
a - a T a
uggxg‘;ggfo n?lflg? d)ﬂ:lﬂ?a xgprhl‘;cg Bricora ::a' AnA noa-
OTBEepPCTHE MIla BOro saxps-
THS, N
180 21 180x 21 740 815 1245 36
21 180X 35 740 840 1265 36
70 180X 70 1090 1255 5265 36
230 21 23021 900 1105 3000 26
35 230X 35 1020 1105 3035 26
35 230X 70 1020 1130 3040 26
280 21 28021 1050 1010 2350 28
35 280X 35 1140 1275 3800 37
35 280X 70 1140 1290 3910 37
350 21 350 21 1270 1150 4400 43
35 350% 35 1330 1500 5930 78
35 350X 70 1330 1550 6250 78
425 21 425X 21 1530 1375 7060 80
21 425X 35 1530 1405 7140 80
INprMewanue. PasMepH B MM.
NPEBEHTOPbLI BPAIAIOINHECH
TY 26-02-440—T72
Ta6auua 11.18
HaBnenue
Mrdp HAuamerp Ges pac- | figy. | Illue | Brco-| Mac-
Madp npesenwopa darana YIaoTHAE- X2 HCH- Ha pHHa Ta oz, KP
Mux vpys BaHHA,
MIlla
T1B-156X 320 156X 32 60-—89 32 660 | 570 | 1570 | 1960
I1B-230x 10 23035 | 60—114 1 1120 | 620 | 1200 560
I1B-230X 320 Bp-1 | 230X 32 73114 32 875 | 680 | 1550 | 1650
IB-307x 10 307x20 | 114140 1 1120 | 620 | 1100 590
ITB-307< 200 307x20 73—114 20 816 | 730 | 1800 { 1560

IpaMevanss. 1. Yacvora spamenusg povopa He Gomee 100 oS/mma. 2.

PaaMep B MM.
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11.6. 3ATIOPHAS APMATYPA

3AJIBHDKKA TIPSIMOTOYHASA NJsd IMBO
TY 26-02-728—76, TY 41-01-137—80

Tabanua 11.19

Prc. 11.10. 3apsrxka npamMoroaras

Yceacesnf Pabouee m B M
adp aposonmore | e | AVERe | MnpEme | Begpem | i
OTBEDCTHA MIlla
3M-80% 35 80 35 400 360 945 122
3M-80I'X 35 80 35 400 320 1220 162
3M-80X 70 80 70 500 465 1155 247
3M-80I'X 70 80 70 500 465 1420 257
3B/1-200/4 100 20 366 250 685 56

Ilpumevatine. Pasmepst B MM,

KPAH NPOBKOBBIA MMPOXOAHOA
TY 39-01-320—-77, TY 26-16-24—77, TY 26-16-88—79

Puc. 11,11, Kpas npoSmoBmf



Ta6auna 11.20

Ycaopunft PaBoaee
s ey | eI | R | nypiea | Bucoss | MO
OTBEPCTHSR MIlla
2KM-000 40 70 215 148 295 —
KITIIC-65X 14 65 14 350 205 420 53
KIITC-65X% 14 65 14 350 288 480 60
KIITICI1-65X 21 65 21 765 305 568 160
KIIIIC-65X 21 65 21 400 215 475 90

IIpaMevanne. PasMeps B MM,

3AZIBIDKKA TMEP$OPAILIMOHHASA
TY 26-02-8—72, TY 26-02-728—76, TY 26-16-76—78

X
|
1
LxB
Puc, 11.12, 3agsaxka nephopannaonsasn !
Tabaaua 11.21
YoaosHuR m B -
Wadp npokonnaro | gmema | sa'n | map | BT Miee
OTBEpPCTHS
3PI11-125% 14 T 125 180X 14 500 820 355 240
3PK3-150x 21 150 18021 435 | 1490 450 495
3I1K-150% 35 150 180X 35 670 | 1190 640 557
3M-130X 70K3 130 180X 70 700 | 1460 710 600

Ilpumeuanne. PasmMepH B MM.

FOJIOBKHM TEPMETH3HPYIOIIHE JAJSI CHYCKA H NOABEMA
TPYE IIOA HAABJEHHEM

TY 39-01-236—76, TY 39-01-08-551--80, TY 39-01-06-676—81

Pac. 11.13, I'ososga repuernsupyiomas D



Ta6aupa 11.22

JAHamerp
Irdp Ii)I.]':lI:I?u‘,)a yesopaud ynaoo- Llnagewp Bmffom Ma::a,
IPOXOLHOrY EseMbll
OTHEPCTHS
IT-8 23032 230 60—102 530 830 380
TT-12 350X 21 340 60-—140 605 1130 900
TT-230% 210 230x 32 230 60—89 525 445 280
TY-120 180 35 120 — 395 255 85
TY-140 180 38 140 — 395 255 180
IpeMevasra. 1. PaCovee gasaenue roaosox 21 MTIa. 2. Pasmeps B uM.
NEPEBOAHUKH <$JAHUEBBIE AJAd NOACOEAHHEHUA
TFEPMETH3SHPYIOILEA TOJIOBKH IT-12 K TNPEBEHTOPAM
THIIA Our
TY 39-01-237—76
Pac, 11.14, IlepeBonuur

| + taannessft

Ta6nuua 11.23
Bay-
m Madp Mudpp opennnft | Bmeora, | Mac-
abp HEXHero BEpPXHErg RHaMeTp, MM ca, K
dbnanna daakgna MM

T1¢-ITIT 350-I'T-12 350% 35 350 21 340 445 500
T1®-T1N 307-I'T-12 307X 32 350x 21 307 430 420
T1Q-ITIIr 230-I'T-12 23032 350x 21 230 400 285
KPAH WIAPOBOH
TY 51-09—86, TY 39-10456—85
< ETS

—

254
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Ta6Gauma 11.24

Anamerp, MM Hae- | M HaBne- T'pyso-
Iagp Ba, | i | Peonba | pagouee, | “ostms
anﬂlg,ﬂm i wp?g;m e MIla xH
KOIII-146 146 60 410 35 3-121 35 1900
KINII-155 155 68 445 41 3-133 35 1800
KHIIL-178 178 80 490 55 3-147 35 2750
KUIBH-178 178 70 545 59 3-147 70 3000

Mpumevanue. [IepeonpeccoBra uepes gampaste 100 w Gypenmsd.

PACXOA XHAKOCTH (a) INPH PABOTE NPEBEHTOPOB
Ta6auna 11.26

Huamerp DEpME

yeJa08- Pabouee CCcp

D;é);gu- n:l‘;’ée‘ «Kamepoua <llladdeps
HOT'O MIIa

e;::?I;u Saxpute | OTKpHTH Barputh | OTEpHTs | 3agpurh | OTEpHTH

Ilnamevnnle mpeBeHATOPH
180 35 7 6 6 4 10 9
230 a5 9 7 6 5 10 10
280 21, 35 10 9 12 12 11 10
280 70 15 13 22 20 31 26
307 20, 32 11 9 —_ — — —
350 21, 35 13 1 20 20 20 17
350 70 19 16 25 24 43 39
425 14, 21 15 13 38 36 14 11
520 14, 21 18 16 30 28 19 16
Y BHBepcaJXbHEe OPeBEeHTOPH

180 35 16 12 6 5 17 12
230 35 27 21 — - , 40 32
280 35 42 35 22 18 70 bb
350 35 90 75 50 40 50 70

11.7. APMATYPA ®QOHTAHHAA H EE 3JIEMEHTHI

APMATYPA ©®OHTAHHAY
TOCT 13846—84, CT C3B 4354—83

Tun nogpeckn: B MydroBofi nojBecKe TpyGHOH ToJOBKH — 6es
o6o3HaueHHA, HA pe3b6e HepeBojHMKa TPYGHeH rojoBkd — K, mon-
BojHoe Hcmosnesne — [1, Giaounoe — B, ¢ XOMyToBRIMH coemfHe-
AEsiMH — X,
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Bux ynpaBaerns: pydsce — (es oG03HaUeHH s, NHCTAHLEOREOE —
JI, aBTOMaTHHecKoe ¢ OTceKaTeneM — A, JHCTaHIMOHECE C OTCeKa-
teneMm — B.

Hcnonnesre 0o ECPPO3HOHBOCTH: ofBMHOE — Ge3 ofosHaueHusd,
npu cogepxaunn CO; no 6 % — K1, CO, w H;S a0 6 % — K2,
H,S 10 6 % — K3, CO, 1 H,;S 1o 6 %, HO ¢ 06s3aTenbHEIM IpAMEHE-
reem uHrubutopa — K2H.

KauMaTHuecKasi 30H2 NPHUMEHeHH:: yMepenHas — Ges oGoaHaue-
gusA, xojoanas — XJI.

ITpumep ofosuauenus: ADPEA — 80/50x700 K2 X/JI — apma-
Typa (oHTaHHas (THO HojBeckH) (cXxema MoHTaxa) (BHE YIipasie-
HHsI) — (QMameTp OPOXOZHOTO OTBEPCTHH CTBOJA)/(IM2MeTpP NPOXOX-
HOIO OTBEPCTHSI 0TBoAa) X (pafouee faBjenue) (AcHojHeRde MO Kop-
PO3SHOHHOCTH) (KJHMaTHUecKas 30Ha INpHMeHEHHSH).

5 & g
d. b T
3
el T fee
1 X X X
A< el ﬁm[i‘ﬂmz zﬁm@]m
Cxema t Cxema 2 Cxema 3
g
Lo 7
X . f
FHoami— X — I
X — RS> — X
X X
ol oo soe
Cxema 4 Cxema § Cxema b

Puc. 11.16. Cxemm MouTtama GouTanrOR apMaryps:

1 — xXpecrTroBHHA KONOHHOf roNOBKH, 2 — TpySHaa roJionka) 3 — TPOfEBK; 4 — aaaBHEKAa}
§ — MaHOMETP; 6 — RpOCCeNBROS YyoTpOHCTBO) 7 — Rpectopasa ¢$oRvaBHOA eaKRE

256



APMATYPA $OHTAHHAS
TY 26-16-23—77, TY 26-16-46—77, TY 26-02-728—76
Tabnuua 11.26

Idudp
Mudp Biﬁz::igo II’—EE; Dauea Bolcora Ma;;a'
Tpy6GHOol
IONIOBAK

AD1-656X 14 (XJI) 65X 14 420 1300 1755 660
Ad3-65x 14 (XJT) 420 1300 2405 870
Ad3a-65X 14 (XJ) 420 1300 2860 1120
Ad5-65X 14 (XJI) 420 1300 1755 760
Ad1-65x21 6521 790 1360 1615 850
Ad3-65X21 790 1360 2105 1065
Ad3 6521 Kl 760 1920 2675 1358
AD3a-656% 21 790 1360 2610 1325
A®5-65x 21 790 1850 1870 965
APl 80r65x21 XN 80x 21 885 1052 2200 1015
Ad5-80/656xX 21 XJ1 865 1800 2200 1160
AD1-100/65% 21 XJI 100X 21 1150 1700 1975 1650
Ad6-100x 21 XJ1 1120 3570 312 2970
ADPO6B-100x 21 K2 1400 3570 3120 3730
Ad6B-100x21 K24 1410 3360 2720 3875
A®6-150/100x 21 XJI 150 21 1485 3650 2900 3600
AL6B-150/100% 21 XJ 1570 3650 2900 3960
ADI1-65X35 65X 35 760 1350 1900 1100
AP3-65X 35 760 1330 2610 1360
AP3-65%X 35 Ki 760 1920 2675 1360
Ad3a-65X 35 760 1350 3190 1710
ADS5 6535 760 1590 1930 1235
AD6-80/65x 35 XJ1 80x 35 885 2510 2675 2265
A®6B-80/65x 35 XJI 1245 2510 2675 1940
A®6B-8)/65x35 K2* 1180 2315 2760 2540
A®B-100x35 (XJI, K1) 100x 35 1130 3590 2865 3685
A®B-100X 35 (K2, K2H) 1130 3540 2945 4630
A®6B-100x 35 (XJI, KI) 1400 3500 3300 5000
A®GB-100x35 (K2, K2H) 1400 3540 2945 5000
ADEB-50X 700* 50X 70 970 2500 2950 2480
A®DB-65/50X 700 (KI)* 85X 70 1110 2575 3150 2700
A®d6a-65/80 X TO0* 65X 70 1070 2230 3500 3560
A®6a-80/50X 700 K2* 80X 70 1530 3350 3870 5000
AD6-65X 700 K1 65X 70 1110 2650 3110 3110

TNpumeuarrq. 1. Apmarypa Ad3a aHaJoredna mo cxede vodraxa ADI, Ho HMeeT aBe
KpecToBHHH 2 3peagoukoft ofosHayeEa apMarypa, BEIYCKaeMuil TOALKO ¢ MYydToBO# nof-
Beckoll B Tpy6HOH rOJIOBKe, ocTadbHasi apMatypa BbiDVCKaercg Kak ¢ Mydrosoll nmoppeckof,
Tax H Ha pesn€Ge nepesgiHHKa rrépyﬁﬂoi& rosionkH (AQ@K) 3 Bmicora u Macca AP K HecKoabKo
Menpue Ad, YKasaHERIX B rabazue 4. Pasmepsl B MM.
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MAHH®OJAbA <A
TY 26-16-170—84, TY 26-16-188—86, TY 26-02-728—76

Ta6auna 11.27

IMadp cbﬁi?;];s Macea, BP Tao saapE=EKE
MA®-65X35 K2 65 35 1720 3MC1-65% 35 K2
MA®-80x 356 XJI 80x 35 2265 3MCI-65x 35
MA®-100X 21 XJI 100x 21 3170 3MC-100x 21
MA®-100X35 XJ 100X 35 4245 3MC-100x 35
MA®-80X70 (K2) 80X 70 5160 3MA-80X700 M

KPECTOBHHBI, TPOAHHKH
OCT 26-16-1603—78

ﬁj

a o
A
|

i
Ty

e

L

Tabmua 11.28

Pac. 11.17. Yeam wmasudonbna PA:

a — PpoltHBK; 6 — KPeCGTOBHEa

[Indp paanua Huuna L Macea, Kr
- OA Bueo-
nop crsoaa D orofia D ?ﬁg; Wxg::: T{; g‘;ﬂg gg::—

HH HHl
65X 14 65X 14 65X 14 260 | 330 | 330 30 39
65X% 21 65x% 21 65X 21 328 | 410 | 410 60 79
80/65x 21 80x21 6521 339 | 435 | 395 58 72
100x 21 100 21 100 21 386 | 480 | 480 98 125
100/65% 21 10021 65x 21 371 450 | 430 80 98
150/100x 21 15021 100 21 e — — — —
65X 35 6535 65 35 328 | 410 | 410 60 79
80/65x 356 80x 35 6535 363 | 440 | 460 83 96
100X 35 100X 35 100 35 430 | 550 | B50 125 160
50X 700 50X 70 50X 70 275 | 350 | 350 38 50
65/50 700 65X 70 50X 70 305 | 380 | 390 53 64
80/50X 700 80X 70 50X 70 345 | 420 | 430 73 85

IpuMevaHne. PasMepH B MM.
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3AABH)XKH NPSIMOTOUYHDIE

3aABHKKH KOHCTPYKTHBHO IOAPA3NEJISIOTCS CASAYIOMHUM 06pasoM.

Ilo ynaornenuo: M — Merann mo Meranany, ¥ —c¢ yIpyrHM aJe-
MEHTOM,

Ilo cucreme nonaun cmaskd: A — aBTomartHuecKasi, C — mpuny-
JuTeNnHasA, 1 — OJHOCTOPOHH#AS NOJada CMaskKH.

Ilo xoHcrpykuum mwmbepa: [ — asyxnJacteadarsi, P — packian-
BHBalOWHHcY, HE yKasaHo — ONHONJACTHHYATHIA.

Ilo ynpasaennio: I' — rugpasandeckoe, II — mHeBMaTHYecKoe,
A — aBroMaTnyeckoe (OTCeKartesp), He YKA34HO — PYUYHOE.

ITo xopposnornoctTofikoctH: K1 — KopposuoHHOCTORKHE K arpec-
cuu yraexucaors 7o 10 %, K2 — x0ppo3HOHHOCTOKHE X arpeccuu
YIVIEKHCJIOTH H cepoBojopoja ac 6 % kaxaoro, K2U — T0 xe ¢ npu-
MeHeHHeM HHrHOHTOpAa, He YKasaHO — HeKOPPO3HOHHOCTOHKHe.

SAABHKKH JIS ®A
TY 26-16-186—86, TY 26-16-45—77, TY 26-02-521—73, TY 26-02-728—76

Ta6nnua 11.29

adp d)lggr?u?a Rﬂgﬂa mxgnxa Bsxgowa Ma:{evea,
3II1-50¢ 210 50 21 370 540 580 72
3IT1-50x 350 (KI) 50X 35 370 540 580 73
3MC-50x 700M 50X 70 500 355 870 157
3MA/I-50X 700 (K2} 50X 70 500 356 980 196
3M-65x 21 65X 21 350 320 665 66
3MC1-65x 21 K1 350 320 660 88
3MC-65X 35 . 65X 35 350 320 630 88
3MC1-65X35 (K1, K2) 390 320 780 127
3MCI-65I1% 35 (K2) 390 400 1145 220
3MCI1-65Ax35 1000 350 695 180
3MAJI-65X 700 (K1) 65X 70 570 500 1100 258
3MAJLTII-65X 700 (K2) 570 420 1240 360
3MC1-80x 21 8021 435 360 910 120
3MC1-80IT< 21 435 490 1135 184
3MC1-80X 35 (K2) 80x 35 480 360 910 130
3MC1-80ITx 35 480 490 1135 195
3MCI-80ITx 35 K2 470 400 1180 270
3MAI-80x 700M 80X70 650 500 1170 330
3MA-80X 700 K2 650 500 1170 330
3MAI1-80:X 700M 650 420 1300 465
3MCl1-100x 21 (K2, K2H) 10021 510 450 1150 280
3MCI-100ITx 21 (K2, K2H) 510 295 1320 305
3MCI-100Ax 21 (K2, K2H) 510 295 1320 325
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lMpoponxenne Tatbn. 11.29

Uladp q;H.-}]:;?:fa Jl.nfna H]xgﬂxa Bufc;_wa Mz:::a,
3MC-100X35 (K1) 100 35 550 450 1130 290
3MCI1-100X 35 (K2, K2H) 550 450 1130 300
3MCI-100I1X 35 550 295 1320 320
3MCI-100[Tx 35 K2 550 450 1400 405
3MCI1-100A %X 35 550 295 1320 345
3MCB-150x 21 180X 21 350 450 1485 355
3SMCDB-150ITX 21 430 380 1570 403

Ilpumewareq, 1. KorEerpyknuxo em Ea pas 11.10 2. CrRoSka oaaaxawmr, ¥ro LA HSro-

TaBAHBAIOT KAaK B OOHVHOM HCHOJHEHHH, PaK ¥ B YKAa9aBHOM KOpPOSHOHHOa¥oREoM 3 Pas-
Meph B MM

MATEPHAJIbl, NPHMEHSEMBIE NPH 3KCHJIYATALUMH OBO H A

Cwmaskn jas sajnsuxek JI3-162 (TY 38-101316—77) u Apmaron-238
(TY 38-101812—83).

JKagkocte razpasanueckan mapkd 132-10 pas cAcremu ynpabie-
wag [YI1-100Bp (FOCT 18613—73).

DTHJIEHTTHKOAD JAJAsi  CcHCTemH ynpasaendsa [ITIBO (T'OCT
19710—83).

Macno pacreopumoe KIDK nis cucremu ynpasnenas IITIBO
TY 38YCCP-201372—81.

11.8. JJUKBHAALNA TCA30HE®TEBOJONPOSABJEHHHA
APABHJIA JTHKBHJALHH

Oas ycnemHo# JHKBHJAAUHH [OpPOsBJeHHd He06XOJHMO CTPOro
co6nojaTe HeKoTopble nparusa. HecobaiogeHne wmoxer NPHBECTH
K YCJI0XKHEHRHIO paloT N0 JHKBHIALIMH IIDOSIBJEHHS HJH Jaxe K OT-
KpBITOMY (OHTaAHY.

I. Ilpu maJeiiniemM HOJO3DEHHH Ha HAYAJO NPOABJIEHHS HEo6GXO-
JMMO TpH OypeHHE [OpeKPaTHTh HHUPKYJSIHIO HJH IPHOCTAaHOBHUTH
paGoThl MO CIYCKO-NIOXBEEMY HECTPYMEHTa H YOeJHTHCS B OTCYTCTBHH
IlepesiiBa NPOMEIBOYHOH KHIKOCTH H3 CKBaXKHHKL. [IpakTHKa GypenHus
rAyGOKHX CKBaXKHH II0KAa3a/a, 4TO, eCJH 3TO NOJO3peHHe H OKaXKeTcs
JIOXKHEIM, TO JYy4Ylie NPHHATL JONOJHHTENbHHE MePH NPEJOCTOPOXK-
HOCTH, 4eM IOJYYHTh OTKPHTHH (oHTaH.

II. Ecnm npospJienne o6HapyXeHO B Npomecce OypeEus, PaciiH-
PeHHsi, NpopabOTKH HJH NPH3aG0HHOH NPOMEIBKH, TO ycThe Heol-
XOJIHMO 3arepMeTH3HPOBAaTh H NPHCTYHOHTh K BEIMHBY IIOCTYOHBIIETO
duronsia.

Ecnu npossaeade o6HAapyKEHO B Iponecce HOEbeMa HECTPYMEHTa,
Heo6Xo/MMO TocJie HABHHUHBAHHA OOpPaTHOrc KJanaHa H repMeTH3a-
LIHH YCTbsl CHYCTHTb HHCTPYMEHT Ha BOSMOXHO GoJIbLIyI0 rJyGHHY,
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CHM3HB JaBJEeHHe B CHCTEMe YIDaBJEeHHS YHHBEDPCAJLHHIM [IPEBReH-
Topom Ho 3—4 MIla. IIpu ray6rHe ckBamuusl Gosee 2000 M MoxKHO
cHycKaTb HHCTPYMEHT HpPH OTKDEITOM YCThe A0 MOMEHTa HOJyYeHHs
npuToka 2—2,5 M*, mocJje 9ero ycTbe HeOGXONHMO 3arepMETH3HPOBATh
H NpOJOJXKHTL cmyckK. Ilo mepe chycka Bospacramwliee JaBJjedue
B 3aTpyCHOM IIpOCTpaHCTBe HeoOXOJZHMO CHHIKAThb 4yepes Apoccesb.

II1. Ilocne repMerusamid yCThbsi HEOOXOAHMO depes 3—5 MHH
CHATb IIOKa3aHHs JaBJeHHH Ha MaHOMeTpax B TPYOHOM H 3aTpyGHOM
npoctpancreax. Hano yuHTEHIBaTH, 9TO H3-32 CTPYKTYPHBHIX CBOHCTB
NPOMBIBOYHOH XHAKOCTH [OKa3aHHA MAaHOMeTpa, YCTaHOBJIEHHOTO
Ha OYypHJILHEIX TPyOax, MOrYT GHITh HECKOJILKO 3aBblleHHBIME. [
NoJy4YeHHs: HCTHHHOH BeJHYHHH Haf0 2—3 pasa KPaTKOBPEeMeHHO
IDHOTKPEITE APOCCEb.

IV. Ecan B TeueHne 15 MHH mOocie repMeTH3AaILHH YCThS CKBa-
JKHHH JaBJeHAs B TPYOHOM H 3aTPpyOGHOM IIPOCTPAHCTBAX CTAGHJBHE
HJH OYeHbL MEIJeHHO DacTyT — 3TO 03HAyaeT, YT0 B CTBOJA NOCTYNHJA
BoJia HiH HedTh (MOXKET GHITh Jiaxe cojepkamas 60JblI0e KOJIHYECTBO
PacTBOPEHHOTrO rasa); ecJH JaBJeHHs IIPOA0JIKAT OLICTPO PAacTH
(B TpyGHOM mnpocTpaHCTBE JaBJaeHHe OyJeT HECKOJbKO HHIKE, UeM
B 3arpyGrOM) — B mHTepBase H00-—1200 M Rauag pacmHpATHCH
ras, HaXofHBIIHHCA paHee B CBOCONHOM HJH DAacTBOPEHHOM BHIE, H
HOAHAMATLCA K YCThIO. PacmmpenHe rasa Ha aTHX rIyGHEAX OYeHb
CKODOTEUHC H ONOpPOXKHEHHe NpPHYCTheBOH macTd crBojia no 500 ™
NpOHCXOANT 32 3—5 MHH. B 3arepMerusHpoBaHHOH CKBajKHHe HJIH Ha
6onpiHX raAyOHHAX NMONBEM rasa 3a CYeT JaBJeHHs CPeAnl H THKCO-
TPOUHHIX CBOACTB NPOMEBOYHOH KHIKOCTH OPOHCXOIUT CO CKOPOCTLIO
30—300 wm/u.

Heo6xo)uMO TaKke VUYHTHBATb, YTO B T[JAYOOKMX CKBaXHHAX
B IpoHecce NPOMEIBKY TIORHIKAETCsl Cpefusisl TeMIepartypa 1o CTBOJY,
T. €. TIocjle repMETHSaIHH YCThA 3a CUeT IPOTPEeRa NPOMLIBOYHOH XHJ-
KocTH 6yzer HaOamJaTbcs POCT AaBJeHHH B TpyOHOM H 3aTpyOHOM
OPOCTPAHCTBAX.

[osromy Heo6XOMUMO KaK MOXKHO GHICTPee BEIMEITH NOCTYIHBIIHHA
¢buon 3 3aTpyOHOrO MpocTpadcTBa. B npoiuecce BrIMEIB2 4eTKO onpe-
JeJSIOTCs HHTepBa] HaXoXAeHAS QAIOKAA, eTo THI # o0beM, 1oc/e 4ero
KOPPEeKTHPYIOT BeJHUYHHY AOYTAXeJIeHHs] NPOMBIBOYHOH KHIKOCTH.

V. Tlogauya Bacoca (6ypoBOTO HJH LEeMEHTHDOBOYHOIO) IIPH BH-
MbiBe (AICHAZ B TJYINEHHH CKBAXKHUHH JOJXHA Omre 0,4—0,5 ot
HHTEHCHBHOCTH TNPOMEIBKH NpH OypeHdaH. Huskad nogaga pactsopa
NpH 3aKauKe [IO3BOJIAET CBOSBPEMEHHC PEardHpoBaTh Ha Bce OTKJOHE-
HHS1 OF pacyeTHOro pexuma, Oojee CIOKOHHO OLEHHBATL OOCTAHOBKY
H TeM caMbIM He JONycKaTh rpy6Hx onmbok. HemajoBaxewé (ak-
TOp — PesKoe CHHKXeHHe JaBJeHHHA Ea Hacoce H B 3aTpyGHOM IIpO-
CTpaHCTBE, TAK KaK JiaBjedHe NPOMNOPIMOHAJLHO KBajpary HHTeH-
GHBHOCTH IPOMEIBKH.

VI. B mayane gaxknoro pefica ¢ HCHOJL30BAHHEM HOBOH KOMIO-
HOBKH HJR uwepe3 Eaxzwe 200 M yraybaenus cTBOJIa ¢ NOCTOAHHORA
KOMIOBOBKOH Heo6XOZHMO oHpejenaTh ofmpe NoTepH JaBjeHHs NPH
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npoKauKe NPOMBBOYHOH JRHIKOCTH 4Yepe3 JHMHHIO JAPOCCETHPOBAHHS
OpH 3aKpHTOM HpeBeHTOpe. MHTEHCHBHOCTL NPOKAUKK JAOJKHA MMH-
THPOBATh Tpolecc raviledns. Ilpm noaBoanom pacnooxennu [1BO
IJIHHA JHHHH PAVIOSEHSA H JPOCCEJHPOBAHHA O4eHb 3HAUHTEILHAS,
HOTEPH AaBJEeHHA B 3THX JHHHAX JocTHrawT 5 MIla. IperebSpexenue
STHMH J4B/JCHHAMH MOMKET IPHBECTH K GOJBIIMM OLIHGKAM B pacuere
pexuMa TIJYMIEHHA, a 3T0, B CBOIO OYepeflb, — K THAPOPAa3pPHIBY
HOpOA,.

VII. Tlepen HaganoM FPIVMEHHA CKBaXHHH 00beM YTAKeseH-
HOT'O HJIH BHOBb HPHIOTOBJEHHOIG pacTBOpa NOJKeH GhITb HE MeHee
1,3—1,5 or o6beMa CKBa:KHHHL

METOJ, BYPHJBLILIHKA

1. Cxkpaxeana 6yputces Ha cyme, ¢ MCII unmm CIIBY.

Tak Kak raymeHHe CKBaXKHHE OCYLIECTBJIAETCS B JABa 3rana (BH-
MbIB (MIIOHJA, 4 3aTeM HeHOoCPEeiCTBEHHO TJAVIIEHHE 3aKauyKof B CKBa-
KHHY YTAXKeNeHHOH A0 pacyeTHOH BeJMUUHBI NPOMEIBOYHOHN KUA-
KOCTH), 3TOT METO;l H3BECTER B JIHTEepaType elle KakK JBYXCTaiuiHbIA,
HasBanne meToja ofycJoBACHO TEM, YTO € €ro HOMOIIbI0 OYPHJIBIIMK
0651320 caMOCTOSITEILHO JHKBHAHpPOBATh IPOsIBJEHHE, He Ipuberas
K CJOXKHEIM pacyeram. IIpemmymecTBo MeTofia — IpPOCTOTA HCIIOJIB30-
BaHHA HpH MHHHMAJbEEIX 3HaHHAX GypoBoro mepcorana. Hepocra-
TOK — HeobGxoauma 0oJplias HaJeKHOCTb B paborocnocofHocTH 6ypo-
BOro cGOpYAOBAHHS HA HPOTAZKEHHH BCEro IHMKJAa padoT IO JUKBHAA-
MY TposBJeHHA. Meron nmprMeRsiior NpH GIH3KOM PAaclOJOXKEHHH
noJota X saboro. Cpasy ke Hocje onpejeseHns JaBieHHH B GypHJIb-
HOH KOJOHHe M 3aTpyOHOM IPOCTPAHCTBE NPHCTYNAIOT K BEIMHIBY
Guona B3 CKBaKHHHL

Ha puc. 11.18, a opuBezeHn KnacCHYeCKHe JHATPAMMEL AaBJEHH A
IpM BEIMEIBE 32 60 # H 0 B rasoBoil NaYKU H IVIYUWIEEHH CKBAXKHHEI
¢ XapaxiepHHMH TOYKaMH. Ywactok [°—J] — 3amyck Hacoca J0 BHI-
X0Jla ero Ha 3aJaHHVI HHTEHCHBHOCTH IPOMHBIBKH, T. €. To4Ka a4
ofo3Hauaer HayaJ o OTKpuTHA Apoccens. [Ipu samannoi (BrbpaHHOH
OypHJALMIAKOM) NOCTOSIHHOH HPOH3BOJHUTENLHOCTH IPOMBIBKH JaBJie-
HHe B OYPHJBHHIX TPYOax pg. » HEOOXOMHMO NOALEPXKHABAThL 11 0 C T O-
A HHBM 0 IOJHOI'O BHIMEIBA (IIOAA H3 CKBAaXXHHBI 3TO HOCTOSIH-
CTBO JaBJIEHHA DEryJHpYyeTcs 3aKPHITHEM HJH OTKDEITHEM JApocces
Ha OJoKe JpoccenmpoBanus (ydacTok I[—2). BeiuwumHa paBierud
B OypH/JBHLX TpyOax J0 NOJHOTO BEIMHBA (JIIOHAa ompeje/dercs MO

tbopmy.ie
P6 » = Pup + Aps.» + 0,5,

THe pyp— NOTEPH NAaBJEHHS BO BCeH CHCTEME OT Hacoca /0 BHIKH]A
JIHHHH JAPOCCETHPOBAHHA IIPH NPOMBIBKE Ha BHIOPAHHON IIPOU3BOAH-
TEeJbHOCTH TJylIeHHsT (OnpelesioT ONBITHRIM nyTeM sapanee), Mlla;
Aps » — ZaBjeHHe B OYPHJBHHIX TPyOax Mocje repMeTH3alHH yCThs,
MIla; 0,5 — 3amac Ha nporuBojasieHue, MIla.
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Puc. 11.18. KpuBae naBreHnft NpH PAyIMeHHE CKBAXHAR MeTOJOM OYDHJALMHEA:

a — npH 6yDeHHH CKBaXHH Ha cyme; § — opd Sypedud gkpaXAR ¢ BC mas IIBY; [ -=
B BaTpyCHOM npocrpaHcTBe; I/ ~= B wpyGam

Ipn oTeyTeTBHH BEJTHYHHH Py, Haua/JbHOE JaBJeHHe B 6YPHILHEIX
Tpy6axX ps.r MOKHO OIpeJe/HTh EKEpPaTKOBpPEeMEHHOH NpOKadKoH
(2—3 MHE) NIPOMBIBOYHOH KHIKOCTH H€pe3 JHHHIO IPOCCETHPOBAHHA
IpPH NOANERKAHAA B 3aTPYyGHOM NPOCTPAHCTRE HOCTOAKHOMO JABIEHHS
(Apsar - 0,5) MIla, rae Ap,ar — ZaBieHHe B 3aTpyGHOM [pPOCTPAH-
CTBE TIOC/JE TCEepMETH3alHH VCTh.

[TnoTHOCTE NpPOMEHIBOYHOH RHJAKOCTH B TeyeHHe BCEro INpoLecca
BRIMEIBA (hI0HJA He MeHHeTe f.

JuHaMiEa H3MeHeHHS JaBjeHHsl B 3aTpyGHOM NPOCTPAHCTBE NPH
BHIMEbIBE rasa moKasaHa KpHBoH /. AGcosioTHas BeJHYHHA JABJEHHA
B 3aTpyOHOM INPCCTPAHCTBE 3ABHCHT OT 00beMa rasa, NOCTYIHBIIETO
B ckpaxuBEy (puc. 11.19), HO B caydae 3HAYHTENLHOTO [PEBHINECHHR
Baj AaBJeHHeM B GYpHALHHX TpyGax NPOHCXOAHT Nepepacipenede-
HHe ZaBjeHHA. B 3ToM cayuae paBnenne B OypAJLHEX TPYyOaX HayHeT
pactd, H 4T0oGH YAEpKATh €ro Ha npexneM (6ojiee HH3KOM) YPOBHe,
HeoGXOIHMO YMEHBIUMTL HOJady pacTBopa IPH MpombiBKe. AHa-
JOrHYHO HeoOXOHHMO HOCTYNHThL, €CJH JAaBJedHe B 3aTpyGHOM Ipo-
CTpPaHCTBe HAgHET MNpPHOIMXKATECA K NOpPeNeJbHO JONYCTHMOMY H3
YCJI0BHS NPOYHOCTH 06CAAHEIX TPYO B NPHYCTLEBOH YacTd HJIH HOPOL
B OTKpPHTOH uacTH cTBosia. Touka b {(cM. puc. 11.18, a) — nauazno
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pacimpeHHss rasa B 3arpy6mom npoctpaHctBe (HiTepBan 300
1200 M). TouKa ¢ — Hauato BBIX07a rasa yepes JpOcCCeb; OHO MOKET
HECKOJIbKO 0IlepexxaTh Hauaso BEIXOZA pacueTHOH NadykH mpHToKa Vi,
HOJYYeHHOr0 A0 repMeTH3aLM# ycThbf. Ecin mpoxsowno peskoe cue-
HIeHHE TOUKH ¢ BJIEBO OT PACYCTHOTO MOJOXKEHHS] — BHIMBIBAETCS HE
3aboitHas, & NoaHATas NOTOKCM IPOMBIBOYHOH KMAKOCTH MAayKa rasa
(noyTakesenHe GyieT He3HAYHTEJTbHBIM).

d.ro cuHTaeTcsl BHIMEITHIM, KOTJa JaBjeHHe Ha Jpocceje Cra-
GUAM3HPYETCH M CTaHeT paBHbIM BeqnunHe (Apgs, » + 0,5) MIla, a npu

fsar,MNa
|
7r13 |
J
14
P’ue. 11,19, 3asacuMocTh jaBieHHd B
v L 8aTpy0HOM npocTpaHcTBe OT o0beMa
a7 : rasa, TOCTYNHBINETO B CTBOJA CKBAXHHH

upexkpalicHd UHPKYAHLHH AaBJIEHHS B TPYGHOM M 3aTpyGHOM npo-
CTPAHCTBAX JAOJUKHH OHIThb OAMHAKOBEIMH H PaBHEIMH Apg . (Touka A
yuactka A). EciH HeT paBHOBeCHs, TO 3TO 03H4uaer, YTO B C1BOJ
CKBaXMHBI NOCTYIIHA4 HOBAs LOPUHA rasd UJIM ras 1ocTylian B Teye-
HHE BCEro npouecca upoMulBKH. B 310M cnyyde HEOOXOAHMO (IPOMBITEH
CKBAXKHHY 3aHOBO, YBEJHUMB JaBJIEHHE Dg, q.

HonoJ/inu rebHEIH 00beM 3aKauaHHOH NPOMBIBOYHON KHAKOCTH AV
(cm. puc. 11.18, a) o6ycioB.eH BO3MOXKHEIME OIIMOKAMH B pacyerax,
He3HaHHEM TOYHOro o0beMa CKBAKHMHBI B He0o(GCaMKEHHOM HHTEpBaJe,
a TaKxKe NPOCKaJh3BBAHHEM CJOEB NPOMBIBOYHOH XHJIKOCTH B 30He
KaBepH, BO3MOXKHLIM 00pascBaHueM 30H sactod H T. 1. [IpakTeka
TJyIIeHHs OpPOABJEHHE NoKasana, YTO

AV = (0,3=1) Viar.

B npouecce npoMuBKE (BeIMEBA rasa) GypoBas Gpurafa yTsaxe-
NeT HeoOXOZMMBIA 00BeM NPOMEIBOYHOH JKHUIAKOCTH IG pPacyeTHoH
BeJqHUMHEL (T/cM®)

Pr = k (pm + 100 Apﬁ. ’X‘/LCRB)’

rae k — xoadhdhuunent Gesonacaoctd corsacHo 0. 8.2 ETIT; o, —
IJIOTHOCTh NPOMEBIBOUHOH 2KHIKOCTH B CKBaXKHUHE JI0 HaYana NposiBJe-
HHSA, T/cM®; Logs — PIYGMHA CKBaXHHB (NPOSIBJASIONIETO TOPH-
30HTA), M.

BenuunHy ZHOYTSIKENEHHS MOMKHO ONpENieUTh M0 HOMOrpamme
(puc 11.20). Ilocae DOYTAMXKENEHHS NPOMBIBOYHOH >KHIKOCTH B HE-
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o6xonMMOM ofbemMe HNPHUCTYNAKT KO BTOPOMY 3Tany — HeNocpe-

CTBEHHO [NIVIICHHIO.

B O6ypuasHble TpyOhl 3aKayHBalOT 00BEM YTSKEIEHHOTO PacTsopa,
paBHBIA BHYTpeHHeMy o0nemy OypRJABHBIX Tpy0. Ecau ecth comHenne
B MpAaBUJLHOCTH [10JCUeTa, TO 3aKayHBaT oObem Ha 0,5—1 M? Gosbiue
pacuersoro. 3akauHBaeMmbldl o0beM CTPOr0 KOHTPOJIHPYIOT HO MEpHOH
eMKOCTH. B npornecce Bcero nepHosa 2akaukH YKa3aHHOro o6weMa
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Puc. 11.20. Homorpamma nast onpegesieHHss HeoOXOfHMCE BeJHYHHH JOYTAKEICHHA

pactBopa

266



JaBleEHe B 3aTpy0HOM IpOCTPaHCTBe IIOANEPKHUBACTCH H O QT O-
A HHBM (yiacTok de). [laBienne B GYpHJ/BHBEIX Tpy6ax GyaeT CHH-
KaThCHl H K KOHILY 3aKayKW JOCTHTEET HEKOTOPOH BeNIHYHHHE (TOUKa 4).
Ecan mpopomxaTs 3aKauyuBaTh YTAKEJIEHHYIO NPOMEIBOIHYIO MKHI-
KocTh B OypHJBHEE TpyOH, TO IaB/AeHHE HA HACOCe HAYHET MOBHI-
martbes. [ocme BEIX0a yTaXeAeHHOH [IPOMEIBOUHOM XHAKOCTH H3-NOJK
NOJ0T2 JaJbHEHIIVIO 31KAUKY HeoOXOZMMO TNPOH3BOLHTh IPH 1 O-
CTOSHHOM JA4BJIeHHH B OYpPHILHEX Tpy6ax (y4acTork 4—35).
Tlpu sTOM jaB/ieHHe B 3aTPYOHOM OPOCTPAHCTBE E KOHIY 3aKaykH
IOJIKHCG CHHSHTLCH NpaKTHIeCKH A0 HyJas, [locle BrIXofa yTaMKeJaeH-
HOH DPOMBIBOYHOH KHJKOCTH 4epe3 Apocce/b HEOGXOIHMA OTKPHITh
NpeBeHTOp M YOEIHTbCH, YTO CKBaXKHHA 3arJylleHa.

2. Cxpaxuna O6ypurca ¢ BC mnam TIIIBY.

[Topsigox AeficTREH GYpHALIIHKA NPH BhIMBIBE DIOHNA H MIVINEHHH
CKBAXKHHE, 4 TaKXe pacueT BeJUUHHH NOYTAXKEJIeHHS IPOMBIBOUYHON
JKHJKOCTH aHAJIOTHYHB,, KaK H NpPH JHKBHJAUHM NDOABJEHUA Ha
CKBaXKHHAX, Oypsmuxca Ha cyme. OgHaKo npHu IOJBOAHOM PaclioJo-
EHHH YCTbs 32 cueT GOJIBIIMX NOTEPL AABJEHHS B JHHHH JPOCCENH-
pPOBaHHS [aBJeHHe Hauaja HNPOMHBKH pg, r ONpEJeasaoT HHAYe, ueM
YKa3aHO BBIILE.

[Ipo6GHy10 NPOKAuKy NPOMBIBOUHOH KXHJIKOCTH C NojAaveli, HMHTH-
pyoulell mpouece rAyIeHAs, TPOH3BONAT IIPH OTKPLITOM IIpeBEHTOpE
uepe3 BOAOOTHEJSIONYIO KOJOHAY (pafizep, MOPCKOH CTOSIK), a8 TaK¥ke
IIPH 3aKPHITOM IIPEBEHTOpE depe3 JHHHIO APOCCeNHPOBAHAA, 3aMep TioT
SHAYeHHA [OTePh JaBJeHHS COOTBETCTBEHHO 4epe3 paisep (Ppaps)
H JIHHHIO JPOCCeIHPOBaHHSA (py, ). [locie repMeTH3auun ycIbsl CKBa-
JKHHEL H ONpeleIeHHa H30HTOUHHX JaBJeHHHE B OypHJBHEIX TpyGax
(Aps.») U B sarpyGHoM npocrpadcTBe (Ap,,;) HaualbHoe JaBieHHe
Ha Hacoce NpPH BEIMBIBE (JIIOHIA pg, r JOJAKHO COCTABAATH

P6. v = Ppais + APG. et 0,5 > Pa.g-

Ecan 1morepu JaBjeHHs B Ipollecce NPOKAauKH IpPH BulOpanHol
mojaye HAcoCOB Py p OYAYT BHINE PacueTHOTO HEOOGXOAHMOro JaBie-
HHS Pg.r, TO NPH BeIMBEIBE (JIIOHAA ZaBJjeHHe HAa Hacoce HE MOXET
ObITh HHXKE BENHYHHB Py gz, XOTA Jpocceab OyfeT HOJHOCTBIO OT-
KpeIT. EC/IM BeMHUYHHA p;, ; SHAUHTEJBHO HHKe JONYCTHMOTO JaBJe-
HHS H3 YCJOBHS IPOYHOCTH OOCAZHBIX TPYO B IPHYCTHEBOH YaCTH, TO
BHIMBIB I'a3a MOXHO OCYINECTBJASTH IIPH HOAJEPMKAHHH B GYPHILHBIX
Tpy6ax AaBJeHHA p, , (B Bauane IHPKYJISIHH Ipoccesb OYIET MoJ-
HOCTBIO OTKPHIT).

Juarpamma pamienuii B TpyGHOM H 3aTpyGHOM IIPOCTPAHCTBAX
IIpH JHKBHJALHH NPOSBJIEHHS Ha CKBaXK{HE C NOJABOAHEIM Paclosoxe-
aueM OIl mpmeepena Ha puc. 11.18, 6. XapakTepHo#i 0COGEHHOCTbHIO
ABJASETCA TO, 4TO JPOCCeJb HEOOXOJHMO OTKPHIBATH OJHOBPEMEHHO
C IIyCKOM Hacoca, H JaB/eHHe llepesl HAM 6yAeT HHKe BEMTHYHHE Apgaq.
Ecnn morepu JiaBjeHHSI B JIHHHH IPOCCENHPOBAHHS NPEBHINAIOT 3HA-
genue Apg, p, TO K KOHLY NpoLEcca BHIMEIBA (uIouja japocceib Gyier

266



IOJHOCTBIO OTKPHIT, & Ha nJact GyeT mepefaBaThbcsl NONOJHHTENLHOE
JaBJeHHEe (pn.n - ppaﬂa) — Apé. +.

IlpH NOABOIHOM pACIONOXKEHHH YCThbA KPHBaf pocTa HaBieHuH
Hepej BEIXOJOM I'as3a gepes gpoccessb (yeacTox bc) Gyner sHAUHTETbHO
Kpyue, a MakCHMaJbHOE JaBJeHHe Ha JpoccesNe NPH BHIXOJE Trasa
(Touka ¢) He JONKHO SHAYHUTENHHO NPEBHILIATb AABJEHHS B GYPHIb-
HHX Tpy6ax.

B HeKoTOpEIl MOMEHT 3aKauK® YTsKeTeHHOH NPOMBIBOUHOH KHI-
KOCTH JAJsl NOJJNEPXKaHHA NOCTOSHHOTO AABJEHUS B GYPHJABHBIX TPy~
6ax ppoccedb GYZeT NOJHOCTBIO OTKPHT (TouKa m). Ecin npojoaxkarh
3aKauyKy NpH NpexHeHd Iojade Hacoca, TO AaBJeHHE B OYPHJILHBIX
Tpy6ax Oyjer noBumaTbes (yuacTor 4°—»5). Bo msbemanue 31Oro
tTpebyeTcsi YMEHBIIHThL NOJauyy Hacoca JHGO OTKDHTb SaJBHKKY Ha
JHHHEH rayimerds. [losTomy HEoOXOZHMO YYHTHIBATL, YTO XK KOHLY
3aKa4Ky YTAXKEJIEHHOH INPOMBIBOYHON MKHAKOCTH B CKBAXKHHY
(rouka n) OyJeT CYIeCTBOBATh IDOTHBOJABJCHHE Ha NJIACT HECMOTPH
Ha TOJHOCTBIO OTKDHTHIA Jpocceis.



12. CNYCKO-NOABEMHOE OBOPYJAOBAHHE
U NIPUHAAJEXHOCTH

12.1. KAHATbH! CTAJIbHLIE

KagaTel crajbABE PasAHTANOT:

no koacrpykmuu: TK, JIK -— Toueunoe u suneliHoe KacaHHe Npo-
BOJIOK MeXIY cJoAMH coorBercTBeHBo; TJIK — Toueuno-auHelHOE
Kacanue IPOBOAOK Mexny cjaosami; O, P — npagr cocTosiT ¥3 NPOBO-
JIOK OJHHAKOBOTC H passoro jmaverpos; PO — npsage cocrouT us
TIPOBOJIOK PA3HOTC H OJHHAKOBOTO AHAMETPOB B CJOfX;

no HasHaueHHiO: I'J1 — rpysoawnckue, I' — rpyasoewe;

N0 MeXaHHYECKHM CBOHCTBAM IIPOBOJMOKH: B — Bricme# MapkH,
1 — mepBofi MapKH;

no ycaoeuaMm padorer: OJK, K, C — cooTBeTcTBeHHO 0c060 XKecT-
KMe, KecTKHe H CpeJHHe arpecCHBHBIE YCJIOBHS paboTH;

[0 COYEeTAHHIO Hampab/jeHHH cBEBKH: O -— ogHocTOpOHHSH, K —
KoMOHHHpOBaHBaA, Ge3 0603HAYeHHS — KpecToBas;

0o cnoco6y cBHBKH: H — HepackpyuuBaromuiicss, P — packpy-
UHBAIOIMH ACS.

Jns 6ypoBHIX YCTAHOBOK IPHMEHSIOT KaHaT IpaBoll KpecToBOH
CBHBKH, HEDACKPYUHBAIOMHKECH, ¢ OPraHHYeCKHM CEpAeYHHKOM AJIs
mobux yeaosu# patoter. O6o3Hayenye NpH 3asiBKe: KaHaT (iHaMeTp) —
I' — (vmexaHmyeckde cpoiicrBa npoBoJiokH) — H — (MapKHpoBOuHad
rpynna) — (zomep 'OCTa).

XapakTepHCTHKH CTaJIbHHX KaHATOB C OPraHHYecKHM CepAedHH-
KoM (pue. 12.1) mprBenern B Taba. 12.1.

Puc. 12.1. KaraT cranpHOfi ¢ OPraHHYeCKHM CEPAEIHHKOM:
z — JJK-0; 6 — JIK-PO
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Tafmana 12.1

PaspriBHOe YCHJHE KaHa-
Ta (kH) npu Mapxupo-

JHuamerp Macea BOWHOR rpynne, MIlla
KaHaTa, TEN B ROHCPPYKUHS rocrt 1000 M,

MM KP

1470 1568 1666 1764

12,5 JIK-O (6X7) 3069—80 562 74 79 84 88

14,5 JIK-O (6X7) 3069—80 745 98 105 111 116

TK (6X7) 3070—74 715 — 99 105 108

15,5 JIK-O (6X7) 3069—80 848 112 119 126 132

TK (6x37) 3071—74 836 — 110 117 120

TJIK-O (6% 37) 3079—80 852 — 113 121 124

17,0 TJAK-O (6X37) 3079—80 1065 - 142 151 155

19,5 JIK-O (6X19) 307780 1370 174 183 197 § 230

JIK-P (6X 19) 2688—80 1405 179 191 203 | 209

TK (6 19) 3070—74 1275 — 173 184 190

JIK-O (6X7) 3069—80 1335 177 | 189 | 201 | 208

TJIK-O (6X37) 307980 1350 169 180 191 197

21,5 TJIK-O (6X37) 3079—80 1670 208 | 222 | 237 | 244

22,5 JIK-P (6X19) 2688—80 1850 235 | 251 267 | 275

TK (6X19) 3070—74 1735 — 240 | 255 | 263

TK (6X37) 307174 1705 — 229 | 243 | 249

28,0 JIK-PO (6X 31) 16853—71 3000 e 440 | 468 | 495

32,0 JIK-PO (6 X 31) 16853—71 3800 — 547 | 58l 615

35,0 JIK-PO (6X31) 16853—71 4640 e 659 | 700 | 741

38,0 JIK-PO (6x 31) 1685371 5450 — 782 | 830 | 879

IIpuMenanre. Kanare vanesswe mo 'OCT 16853—88 mnocraBasroTess B Gyxrax jaaxEOA
1000, 1200 u 1500 M.

iar
T 2 gy 5 & 7

I
7 F 4 S

4

Puc. 12.2. CxeMH KDeCTOBOfI OCHACTKH TaleBOf CHCTEMH:
1, 11, I1] — ocHacTkE 4X5 (§—e—1—0—4—9—2—6—8), 5X6 (6—0—/—a—§—e—2—
6—4-6—8) u 6X7T (7—e—1—a—6—0—2—6—5—2—8—a—4)
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12.2. OTPABOTKA TAJIEBbIX KAHATOB

[Ipr sxcnayaTanpy TaaeBHX KaHaToB HX usnoc Mexzy I u 111 po-
JHKaMH Tadesoro GaoKa — HauboJslHE BeaegcTBue (olee wacToro
orH6anuA pONHKOB [OJ Harpyaxod RO BpeMs COYCKO-NOAHEMHEIX
omepanuil, [TosToMy Lns yEeAHyeHHs CPOKA CJAYXOH KAHATA €ro HAAO
NIePHOJIAYECKH IePeTATERATh, CABEras YYacTOK M3 30HH HAHOO/LUIHX
HATPY30K B MeHee HATPYXKEHHYIO 3S0HY. 3ITUM JccTHraerca 6GoJiee
paBHOMEDHEI H3HOC KaHaTa No Becel nanme, Ha npakTtake npume-
EAETCS! HECKOJbKO BADHAHTOB NENETAXKKH, OPEJJIOMEHHHX HHCTHTY-
tom «['unporedremanny (rabi. 12.2).

Tadauua 12.2

BapuaHTH
IMoxasaTens
I It II1

Hapa6orka 0o mepBof IepeTsKKH, T+ KM 3100 5000 15 000
JInvHa nepenyckKaeMoro oTpeska, M 55 80 100*
Hapa6orka no sTopoft (ouepennofi) me- 3000 4000 10 000
PeTSKKH, T:KM
Cuuxenne EapaGoTKE IS KamJoH owe- 100 — —
peHOH MepersxKH, T-KM

ITpumeuzire. 3Be30YRa OIHANART, WTO AJHHA IIepenycya 8 YpeTul pas coerasnser 300 M.

Hapa6orky Tanesoro Karata A (T-KM) 3a pefic ONpeleydioT IO
MOKAa3aHWI0 CUeTINKa padoTHl KAHATa, & NPH ero OTCYTCTBHU — IO
rpaguky (pmc. 12.3). Cpeamioro Maccy | M HHCTPYMEBTA (op (KI)
ONpeNeNsoT IO NMOKA32HHI0 HEJHKATOPA Beca NPH YCTAHOBHBIIEHCH
CKOPOCTH HOABEMa MEePBOH CBeyn HJH Mo dopMmyJe

Gep = (Gsx + 1,15Gs. /Ls. 2

rae G — Macca TaneBoro GjoRa, KPIOKoG/IoKa, sjaeBaTopa H T. I.,
Kr; Qg — Macca GypHJIbEOH KOMIOOHOBKH (Kr), HOIHHMAaeMOH C TJay-
6uHbl Lg, , M; T — Knj Tajgesolt cucremu, n = 0,9-+0,93; 1,15 —
Ko3hHIHeRT yBeNHUYEeHH A HATPY3KH (Macchi) 332 CUET CHJ CONPOTHBJE-
HHS TNPH NOALEME B BePTHKAJALHOH CKBaXHHE,

[Ipu 6ypeHHH HAKJOHHBIX CKBAaXKHH ¢ GOJBINMM TPajHEHTOM Ha-
60pa KPHBHSHEI CHJB CONPOTHBJEHHS COPAasMEPHH € Maccoil NOJHH-
MaeMbIX TPYO, HO3TOMY BEJHUHRY §.p HEOGXOIMMO YCTAaHABIHBATH IO
MOKa3aHHI0 HHJAUKATOPAa Beca NPH MOAbEME NMepBOH CBEYH.

Ha rpajuxe u3 Touk# Loy = Lg, » IPOBOAHTCA TOPH30HTAJILHAS
npsiMas O NepPEeCeYeHHsl C COOTBRTCTBYIOWEH KPHBOH §op, W3 TOUKH
nepeceyeHHst BOCCTAaHABJMBaeTcAd MNePNEHIUKYJISP H OIpenessercs
pabora A kauara 3a pelic,
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Puc. 12.3. I'padux mapaGoTkd TaneBoro KaHarta sa 1 pefic:
g, 6 — rayGHHA CKBAXHEE COOTBeTCTREHEO go 100G # go 5000

Ilpr cnycke ofcafHHIX KOJOHH OAHOH ceKuHeft

Goa + Goge
Gop = 0.5 Mlegs ’
rie Gos, — Macca enymeHHHX o6cagHuX TPy6G (Kr) Ha rIyGHRY
Lcmaa M.

[Ipr cnycke ofcafjHHX KOJIOHH CeKUHSAMH Ha OYPHJALHBIX TpyOax
HapaGoTKy TaJeBOro KaHaTa PACCYHTHBAIOT OTAEIBHO COOTBETCTBEHHO
/sl cllycKa CeKUHH H NoAbeMa OYPHJAbHHX TPYO Hocjie HX OTBHH-
YHBaHHUA:

Geq -+ Ge. r + Gobe

Gep. on = “0a5 Y - )
. Gﬁn + Gﬁ. T
Gep.n =10, “uls. "

YueT rapaGoTKH TaseBOTO KaHATA BeJIeTCH ¢ HAPACTAKIIHM HTOrOM
no Kaxgomy peficy. Ilpu coGnionenun tpeGoBanuii no SKCHAyaTaUUHA
TaJleBOro KaHaTa HapaOOTKa JO NOJHOre HaHoca OYXTH JJIMHOA
1500 M gocrtdraer 65 000—70 000 T-xM.

12.3. 3JIEBATOPbI U CNAHWAEPLI

Hopmanbhpiil psjf aneBaTopoB H cnafiiepoB N0 rpysoloAbeMHEOCTH
(CT C3B 3187—81), xH: 40, 63, 100, 200, 320, 500, 800, 1000,
1250, 1400, 1700, 2000, 2500, 3200, 4000, 4500.
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SJIEBATOPLI A8 BYPHJILHBIX
TY 26-16-132—31, TY 26 02 25377, TY 26 02 933 -82

H OBCAIIHbIX TPVB

T

x

Puc. 12.4. Daesatop kop-

nycHoi
TaGmua 12.3
Hnzmerp nl;l,jnfecr:- Jarna | MWuprwa | Bucota Macca
Medp TPVS, HOUTE, L, MM B, um H, mm ke
MM wH
KM 60-125 60 1250 610 225 250 67
KM 73-125 73 1250 610 225 250 63
KM 89-125 39 1250 645 255 250 82
KM 89 200 89 2000 710 255 310 121
KM 102-125 102 1250 645 255 250 78
KM 102-200 102 2000 710 255 310 117
KM 114-140 114 1400 670 -300 260 94
KM [14-250 114 2500 760 320 320 155
KM 114HIT-250 114 HIT 2500 760 320 320 152
KM 127-140 127 1400 670 300 260 89
KM 127HI1-140 127 HII 1400 670 300 260 86
KM 127-250 127 2500 , 760 320 320 149
KM 127HI1-250 127 HIT 2500 760 320 320 144
KM 129-140 129 J1 1400 670 300 260 89
KM 140-170 140, 1700 755 340 290 131
KM 140 320 140 3200 800 355 350 193
KM 146-170 146 1700 755 340 290 128
KM 146-320 146 3200 800 355 350 189
KM 168-170 168 1700 780 360 290 134
KM 168-320 168 3200 800 355 350 177
KM 178-170 178 1700 780 360 290 129
KM 178-320 178 3200 800 355 350 171
SH 194-125 194 1250 940 350 365 180
KM 194-320 194 3200 850 400 350 261
3H 219-125 219 1250 965 380 365 220
KM 219-320 219 3200 850 400 350 237
DH 245-125 245 1250 995 410 365 235
KM 245-320 245 3200 900 435 350 295
3H 273-125 273 1250 1035 440 365 250
KM 273-320 273 3200 900 435 350 265
3H 299-125 299 1250 1060 470 365 265
KM 299-320 299 3200 1020 475 350 340
OH 324-125 324 1250 1095 500 365 290
KM 324-320 324 3200 1020 475 350 310
KM 340-320 340 3200 1070 510 350 363
OH 351-125 351 1250 1120 530 365 325
KM 351-320 351 3200 1070 510 350 352
3H 377-125 377 1250 1165 560 365 354
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lpogonxenue tabn 12.3

Lnamerp nl:&&;ﬁ; Nakna Ulupura BhicoTa Macca
Mudp Yo, HOCTD, L, MM B, MM H, MM Kp
MM xH
KM 377.320 377 3200 1100 535 350 395
DH 426-125 426 1250 1195 600 365 388
3H 478-80 478 800 1245 650 365 365

Tpumeyzrwe HIT — Tpy6H ¢ MpuBaAPHHEMU 33MKAMP A BbliCdKeHHHIMH HapyXYy KOH+

game, JI — TpyGel H3 AMOMHHHEBLIX

nJIaBoB.

BJEBATOPLI KOPIIYCHBIE IJIS BYPHIILHBLIX M OBCAJHLIX TPYB

TY 26-02-945--82

SHERO
@ v ¢ |
! | Q 1-}
i
, '
Puc. 12.5. Bnesarop kop- | b !
nycuofl Tana 3K — x5 e
Tabmua 12.4
Duamerp nl;r;n\;i% Danua Mupusa Buicora Macea,
Wep Tpy6, HOCTE, L, My B, My H, uM Kr
MM H I
IK 114-250 114 2500 760 280 320 140
DK 114HI1-250 114 HIT 2500 760 280 320 138
3K 127-250 127 2300 760 280 320 135
3K 127HIT-250 127 11 2500 760 280 320 131
9K 194-170 194 1700 854 360 300 170
3K 218-170 219 1700 854 860 300 160
3K 245-170 245 1700 880 335 300 175
3K 273-170 273 1700 91C 415 300 183
3K 299-170 299 1700 930 485 200 255
3K 324 17 324 1700 930 485 200 230
3K 340-17C 340 1700 1070 510 350 320
3K 351-17¢ 351 1700 107¢ 510 350 300
9K 377-170 377 1700 1140 605 350 430
3K 407-170 457 1700 1140 605 350 420
3K 426-170 426 1700 1140 605 350 405
i
Iipumesanue. Tapawte#ien#i pecypc pafiorw 180 a.
273
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3JEBATOPBI AJId HKT
OCT 26-16-1626—84, T¥ 26-16-87—79, TY 26-16-157—83

Ta6nrua 12.5

T -
Huaverp nogiz(;a- Adnnua | MupuHa | Brcora Mac-
indp TpY6, MM wocts, | L, MM | B, mm | H, mm | ca, xr
rH
Oprowrponere (puc, 12.6, a)
ITAP-12,5 33, 42, 48 125 190 230 565 14
3TAP-20 48, 60, 73 200 250 260 565 30
3TA-32 48, 60, 73 320 265 200 540 21
DTA-50 60, 73, 89 500 280 230 575 28
2r-89 89 800 225 250 540 32
Isyxwrponsse (puc. 12.6, 6)
3TAII-50 60, 73, 89 500 440 260 175 37
3TAI-80 73, 89, 102, 800 510 260 220 58
114
STAN-125 73, 89, 102, 1250 610 320 . 250 85
114

Hpumeuanng. 1
OTE

THHHNA CpOK pa

B 3akase HeofXxoauveo YKasbBaTh AHaMerp saxmata (TpyG). 2. I'apaH-
600 u uan 6000 ymKIOB.

W=y

L L8 |
1

Puc, 12.6, daepatop ang HKTS

@, 6 — OXHO« H JBYXIUTPONHHH
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SNEBATOP-CNAAAEP ¢ KJHHOBBIM 3AXBATOM

TY 26-02-519—84

Tabmoa 12.6

r - — . -
g Gyveuh | nomeew | PO LINRL N S
HocTh, W H
20K 114-194 114, 127, 140, 2500 1010 1010 915 945
145, 168, 178,
194
30K 178-351 178, 194, 219, 3200 1110 1075 920 1430
245, 273, 299,
324, 349, 33!
3AXBAT KJHHOBOA THEBMATHYECKMHA
TY 26-02-542—74, TY 26-02-4--87, TY 26-02-1027--86
Tatmuua 12.7
Ga- T - bICO- -
Mudp }%{a’;i’:‘%’zm;x no%ybﬁsw n":,,“: & EH?&- ,5;;‘22“ Qafw
TpyB, MM Aocre, kH ’ ’ '
T1KP-560 73, 89, 114, 3200 1500 820 1490 1915
127, 140, 147,
168
[TKPO-560M 194, 219, 245, 4000 750 750 1530 | 1560
273, 299, 324
TMMKPBO-560 60—34n 3200 1700 900 1550 2410
[TKPBO-700 60—508 4000 1700 950 1650 2690

TIpumenanua. 1.

Hapa6otka na naaky 400 w. 2, 3axparet [NKPBO sunyekeorcs
¢ pyulnm (OP) man MexaHuauporanHuM (OM) oTBOKOM npHBOZA.

KJIUHbA A BYPHJbHBIX TPYB

TY 26-02-813-~78

Puc.

10#

12.7. Kumusn ans
GypHABHHX TPYO

D
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Ta6anua 12.8

ILzpp Auaverp Tpys, EoeyCTANAL, Macea, kr
KTB-114 114 1175 43
KTB-127 127 1175 38
KTB-140 140 1175 42
KTb-168 168 1175 53
KTBY-146 146 310 32
KTBY-178 178 310 28
KTBVY-203 203 310 25

TpuMevaHre, JuaMeTp KauHbes 325 MM, Bnicota 390 MM.
WTPOINbl BYPHJLHBLIE
CT C3B 2451—80, TY 26-02-442—72, TY 26-02-998—85
a
e 1 1 -
\—/
4 Puc. 12.8, Hrponm 6y-
pHILHEIE
Tadmmua 12.9
T -
Mudp no%iz‘:b d, MM JAauna, MM Utap S;a B nﬁ"paﬂcca,;,,
HocTh, KH )
PI-3/10 100 30 920 210 22
1112-28 280 35 850 220 29
13-32 320 40 850 225 37
113-50 500 45 890 240 48
13-80 800 60 975 485 120
B a-125 1250 75 1050 520 165
1100 520 170
1200 520 185
1500 520 230
1800 520 270
B a-200 2000 85 1100 570 220
1500 570 295
1800 570 350
2100 570 400
2400 570 455
1B 11-320 3200 90 1800 570 385
1850 570 400
2100 570 450
2400 570 510
2700 570 570

TpuMeuanusi. 1. B saxase yxkasniBaioT AJAKRHY wWTpomoB. 2. Cpok cayx6m 3 r.
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12.4. KJIOYH

KJIIOYH ABTOMATHYECKHE
TV 26-02-28--79, TY 26-02-1011—85
Taénuna 12,10

Huamerp

o coHEyupae- | MOMERT mpH | nyypa, Wapy- Buicora, Macea,
udbp MBX TDPY6, CBHHURBA- MM Ha, MM MM P
Pl HuH, KH.M

AKB-3M2 108--216 1,2—50,0 1655 1015 2400 3000
AKBY 60—340 2,0-70,0 2070 1160 4600 4100

IMpumenarye, I'apaHTHHELIA CPOK cayx6u 10 000 UMKAOB CBHHYEBAEHA HJU DAIBUHUH-
BaHHA.

KJHYH MAWHWHHBIE NOJABECHBIE

TY 26-02-673--75, TY 26-02-842—79,
TY 26-02-35--75, TY 26-02-779—77

Oagp . . . . . . . . ... BY 7389 KITl KMB 108-212 YMK-IC
Hduavetp TpyS, MM . . . . . . 73—89 73108 108—212 108212
Pasweprl, MM:
OJHHE . © v v v v v o o & 1250 1370 1560 1590
MIAPHHR . o o & & o « & » 360 700 590 570
BEICOTA  « v v v v v o o s 860 560 1040 1120
MowmenT csurumBarug, KH M 30,5 30,0 80,0 65,0
Macca, kKT . . . . . . . . .. 74 300 225 147

Tlpumeuanue. TapauTHiEHE cpoK paSorm 500 w uaw 6000 nuknos.

KJIIOUH MAIUIMHHLIE NOJABECHLIE MJifi OBCARHBIX TPYB
TY 26-02-779—77
Ta6amua 12.11

r MoMeHT M

T a - acca,
Wrdp é@aﬁl‘feui Ib:d“h:{ ’ H}E;Ha' CBBaHHHHq;, XPp

KH-M

OMH-146/166 146; 166 1420 360 8,6 80
OMH-168/188 168; 188 1445 370 8,5 89
OMH-194/216 194; 216 1485 380 8,8 a3
OMH-219/245 219; 245 1510 410 8,9 a7
OMH-245/270 245; 270 1555 430 9,0 105
OMH-273/299 273, 299 1660 440 9,1 111
OMH-259/324 299; 324 1580 470 9,2 117
OMH-324/351 324; 351 1615 500 9,3 123
OMH-351/376 351; 376 1650 520 9,4 128
OMH-377/402 377; 402 1670 540 9,6 128
OMH-426/451 426; 451 1750 600 9,7 145
OMH-478 478 1800 660 10,0 153
OMH-530 530 1850 720 10,1 160

TIpameuanne. BricoTa Kaouell ¢ Y9eTOM PYROSTKH LA noabeckw 840 MM,




KJHHOUYH UENHBIE
TY 26-02-355—76

Wadbp . . . . . . . o .. .. KI1O-1 KIH-1 KIIH-2 KIH 3
Huamerp Tpy6, MM . . . . . . . . 60—114 60—114 114146 146—245
dounaa mweruw, MM ., . ., .., 667 667 928 1377
Pasvepr, MM:
§160%4: : E O 660 1160 1570 2100
HIHPHHB . v 4 2 4 4 o v o v s 100 100 112 152
BEICOTA .+ o + & v v v 4 a o s 110 110 135 165
Macca, k0 . . . . . ... ... 1 14 24 53

KJIOYY TPYBHEIE AAS HKT
TY 26-02-484—73, T¥ 26-02-170—79, TY 26-02-1039—87, TV 256-16-101—79

BxH

&)

Puc. 12.5. Koy tpy€uuft 119 HKT

Tadmuua 12,12

.+ Dlu- Paapunaemulif .

Wapp ve® | At pupa | Bucora H | wowens, | o'
KTry-m-48 48 350 140 40 2,5 [ 3
KCM-48 48; 63,5 205 18¢ 137 2,0 5
KTHJI 48-89 48—89 650 12¢ 120 0,5 8
KTry-60 60 360 150 46 2,5 4
KTry-M-60 6C 230 140 58 3,0 4
KCM-60 60; 78 205 | 195 137 2,4 5
KTIY-73 73 375 160 55 3,0 5
KTI'V-M-73 7 345 155 67 3,5 5
KCM-73 73, 98 240 210 139 2,9 9
KTlY-89 £9 415 185 55 3,5 7
KTI'y-M-89 59 380 190 67 4,5 7
KCM-89 89; 114 265 230 154 3,4 10
KTHJH 39-132 89—132 850 180 120 0,7 10
PHUK-95 95 1400 172 90 2,0 21
KCM-114 114; 141 275 | 285 154 3,4 11

Mpumeuarud. 1. PasMeps B My 2. Kuogn ¥CM u KTI'V-M 1115 MeXaHN3HDOBAHHOTO
ceuHUMBalHdsad M palpnhuaBadus HKT. 3 Tapaatuilumil pecypc paborst kawued KCM n
KTrY -~ 500 v, KTHZ » PUK ~ 360 9, KTIT¥-M — 2500 u.
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KNIOYH WAPHHUPHBIE AJi1 BYPHJBHBIX

TPYE

T'OCT 6494—71

TFEOJIOTOPA3BEJOYHbIX

OIudp (nuametp TpySbH, MM} . . . . . . . . . 33,6 42,0 50,0 60,3 63,5
Pasmepnr, mm:

JIHHE L . . . o . L s e e e e e . 510 529 557 58 585

mupuaa B . . L . 0L oo e . 100 125 162 185 190

BhcoTa H . . . .. ... 42 46 46 46 46
Kpyraumui moment, H.m . . . . . . . ... 1200 1500 2100 2400 2400
Macea, g . . . . . L e e e e 3,1 42 62 74 74
KJIIOYU IIAPHUPHBIE
I'OCT 10465—74 E, TY 34-2216—75, TY 41-01-453—86
Ta6awna 12.13

. . _—
Wadp Huawern | 270 | pana | Buogm B | Niuant | Meo
! MM B, Mm H.m '

KK 36 34,5 440 85 29 800 1
KK 46 445 450 95 29 800 2
KII-46 38—44 610 | 115 34 2000 3
KK 59 57,5 465 | 108 29 800 2
KII-59 4860 610 | 142 34 3000 4
KK 76 74 485 | 130 29 800 3
KII-76 63—-74 626 | 168 34 3000 4
73/89 73; 89 500 | 190 64 1950 5
KK 93 91 610 | 150 35 1200 4
KII-93 83—91 643 | 188 34 3000 4
108/127 108; 127 450 | 240 64 2200 6
KK 112 110 626 | 176 35 1200 4
KK 132 130 745 | 199 35 1200 5
146 146 450 | 256 64 2500 7
KK 151 149 770 | 218 35 1200 5
168/188 168; 188 620 | 316 76 2900 13
219/243 219; 243 620 | 374 76 3400 14

IipumewaBre. KoEcTpyxuuio cM. Ha pme. 12,10,

BxH

Puc, 12,10, Kmow wapuupHai
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12.5. BJIOKH

IKHBbI TAREBBIX MEXAHH3MCB

Ta6auna 12.14

Juamerp, MM

Mndp Macca, kP
Kamara WKHB2 (HapYXHEH#)
Mix-800-25 25 900 120
[Ix-900-28 28 1000 B0
k- 1000-32 32 1120 250
lx-1130-32 32 1250 310
illx-1285-35 35 1400 380
MIx-1365-38 38 1500 430
KPHOKOBJOKH
OCT 26-16-1607—79, TV 24-00-1931—80
¥
Puc., 12.11. 3asucumocts
Harpyska P (B yciaoBHHLE
(914 ) Ha CTponel OT Yrid
MeKAY HUME
Tadwua 12,15
[ryso- Hzaveip | 1o B
; - 1aMel B T
Mudp Moo | Yamara, | TURRER | AfNES | Bucema, | Maca,
KH uM
KPb-12,5 125 14,5 270 430 1250 200
KPE-20 200 18,3 300 560 1410 250
KPB-32 320 22,5 425 680 1850 400
KPDB 50 500 25,0 520 £00 2010 750
KPb-80 800 28,0 710 930 2800 1250
KPB-125 1250 28,0 830 930 2900 1800
YTBK-5-170 1700 28,0 1060 080 3200 5430
YTBK-5-225 2250 32,0 1170 1105 3950 6150
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13. PE3bbbl H PE3bBOBBIE COEJAHHEHH A

13.1. TIPO®UJIK PE3bb H PA3MEPLI PE3bBOBBIX
COEAUHEHHH

NPOPUJL 3AMKOBOH W METPHYECKOA KOHHYECKOH PE3bB

b1 39-2-863—83, I'OCT 20692—75, TOCT 2121075, I'OCT 528675,
TrocCt 7918 -75

a, Mypma fe

14 / ke /, 3
ol / /// \ /(:Q BE <
&9
3 N = x
SR \g\\ \\ N ol T l
NRNN \R N \\\ i
Hunnens

r Ocs peisdsi

L/‘go

Puc. 13.1. Ilpognis 3aMKOBON M MeTpUYeCKOM KOHHIeCkoli peanf

Ta6nuua 13.1

Ilar
I;%g:‘ v pes;;éu H B By P r a
1:32 0° 53’ 42° 6,00 | 5,196 | 2,580 |3,016]1,308]0,8721 1,512
550 | 4762 | 2,365 |{2,764|1,18910,799; 1,356
5,00 | 4,330 | 2,150 j2,513|1,090}0,726 1,260
450 | 3,897 | 1,935 |2,26210,98110,654( 1,134
4,00 | 3,464 | 1,720 {2,010(0,872|0,581{ 1,008
1:16 1°47 24 6,35 | 5,497 | 3,208 13,763]1,09910,635| 1,267
6,00 | 5,196 | 2,550 !3,016]1,308{0,872| 1,512
550 | 4,762 | 2,365 }2,76411,199}0,799] 1,386
5,08 | 4,398 | 2,639 [3,010(0,880]0,508] 1,016
500 | 4,330 | 2,150 {2,613|1,000]0,726] 1,260
4,00 | 3,463 | 1,719 [2.012]0,87210,581| 1,008
1:1¢ 2723 09" 5,00 4,328 | 2,149 {2,512]1,090(0,726( 1,260
1:10 2° B1/ 457 6,33 5,495 | 3,297 3,760 1,009{0,6351 1,267
1:8 3° 34’ 36" 6,35 | 5,492 | 3,296 |3,659]1,008]0.633] 1,267
6,00 | 5,189 | 2,577 |8,0121,307]0,871] 1,510
1:6 4° 45" 48" 6,35 | 5,487 | 3.293 |3,755{1,097 0,635} 1,267
6,00 | 5,184 | 2,57+ 13,0091 1,305]|0,870} 1,508
6,35% | 5,487 | 2634 |3,095[1,427]0,965] 1,651
1:5 5° 497 38’ 4,23 | 3,654 | 2,192 |2,500| 0,731 0,423 | 0,847
1:4 7° 07" 30 6,30 | 5,471 | 3,253 |3,74211,001'0,635] 0270
508 | 4,376 | 2,628 |2.093 0,875 0,508 | 1,016

Ipevevyanua. 1. Pasmepn B MM. 2. 3se3louxroll oGol@adeHa pesnfa YHODOYEHHOTD

npoduasn
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% BAMKOBLIE PE3bBOBBIE COEIWHLEHUA
)

I'OCT 7918—-75, TOCT 5286—75, I'OCT 20692—75, TOCT 21210—75, TY 41-01-208—76

H e — 1 — i H - — 7.’ —wf
b2 : ]
% 7 {7 4 /
R P St G IS
Ocrobuas nnockocme OctoBras naocrocme Puc, 13.2, Coenunenne samkospx, MK, PK u PKT pean6
Tadnnua 13.2
% Cpenusit Hunnens Mydra
- aM
Tau H%}é’i‘,;' Miap T-E)HCHO‘;L% ﬁB -4

NJI0CKOCTH dy dy Dy i ds ds Dy P2
3-42 1:5 4,23 40,808 10,0 45,000 35,000 22 50 40,616 46,0 57 53
3-50 1:5 4,23 48,808 10,0 53,000 41,000 28 60 48,616 54,0 65 63
3-62 1:4 5,08 56,075 15,875 62,670 45,170 25 70 57,418 65,1 80 75
3-63,5 1:5 4,23 61,633 67,000 53,000 40 70 62,616 68,0 83 75
3-66 1-4 5,08 60,080 66,674 47,674 25 76 57,451 63,5 80 81
3-73* [:6 6,35 67,767 73,047 60,380 44 76 67,779 74,6 86 82
3-78 1:4 5,08 69.605 76,200 54,200 32 88 70,948 78.6 95 93
3-86* 1:6 6,35 80,848 86,128 71,295 54 &9 80,860 87,7 108 95
3-88 1:4 5.08 82,293 88,887 64,887 38 96 83,635 91,3 108 101
392 1:4 5,08 85,480 92,075 70,075 54 88 86,823 94,5 108 93
3-101 1:4 5,08 94,844 101,438 77,438 62 96 96,186 103,9 118 10!
3 102 1:6 5,35 96,071 102,010 87,010 70 90 95,424 104,6 120 96
3-102* 1:6 6,35 96,723 102,003 85,003 70 102 96,735 103,6 120 108
3-108* i:6 6.35 103,429 108,709 89,709 72 114 103,441 110,3 133 120




Nponoaxenne tabn. 13.2

Cpenuns Hunaens Mydra
Ten | KOS ) ma | RMTRR L oa
TJOCKOCTH dy dy Dy 4 d, dy Dy )
3-110 1:8 6.00 105,423 16,00 110,000 99,383 78 85 104,846 110.9 127 90
3-117 1:4 5,08 110,868 15,875 117,462 90,462 58 108 112,210 119,9 140 113
3-121 1:4 5,08 115,113 121,709 96,209 80 102 116,457 124,1 146 107
3-122* 1:6 6,35 117,500 122,780 103,780 82 114 117,512 124,6 146 120
3-133 1:6 6,35 127,361 133,300 114,300 95 114 126,714 135,9 155 | 120
3-133* 1:6 6,35 128,059 133,339 114,339 95 114 128,071 134,9 155 | 120
3-140 1:4 6,35 132,944 140,195 110,195 70 120 133,629 142,8 172 126
3-147 1:6 6,35 142,011 147,949 126,782 | 101 127 141,363 i50,5 178 1 133
3-150 1:8 6 00 145,423 16,00 150,000 139,383 | 118 85 144,846 1509 172 90
3-152 1:6 6,35 146,248 15,875 152,186 131,019 89 127 145,606 154,7 157 133
1161 1:6 6,35 155,981 161,920 140,753 | 120 197 155,334 164,5 185 133
3-171 1:6 6,35 165,598 171,536 150,369 | 127 127 164,950 174,1 203 133
3-177 1:4 6,35 170,549 177,801 144,651 | 101 133 171,355 180,2 216 | 140
3-189 1:6 6,35 183,488 189,427 168,260 | 148 127 182,841 192,0 212 133
3-201 1:4 6,35 194,731 201,983 167,733 | 120 137 195,415 205,0 242 | 144
TpuMevanas. 1. PasMepu B M. 2. 3amkoBan pessfa oGoshaudercst 6yksoll 3 u onpefeRsercs AuamerpoM d; 8B uenstx wuenax (Gez jpof-

BEX goiel}. . JBesgouscii obosHaveBa pedsba YHOPOUEHHOIG UPOPUIAL.

I%e
[
4% e




% SAMKOBBIE HOMEPHBLIE PE3LBOBBLIE COEXHHEHNWA
rie

CTAHIAPT 7 AHHU

Tadémua 13.3

Cpesmi Hunnens Mydgra
Howmep Konyc- nuamMeTp
peanfnt HOCTE B OcHOBHOHM

MJIOCKOCTH dy ds Dy i dy dy Dy I
NC 23 1:6 59,817 65,100 52,400 31,7 76,2 60,50 66,68 79,4 92,1
NC 26 1:6 67,767 73,050 60,350 44 .4 76,2 68,43 74,61 88,9 92,1
NC 31 1:6 80,848 86,131 71,323 54,0 88,9 81,53 87,71 104,8 104,8
NC 35 1:6 89,687 94,971 79,096 68,2 95,2 90,68 96,84 120,7 1141
NC 38 1:6 96,723 102,006 85,065 68,2 101,6 97,40 103,58 133,3 117,85
NC 40 1:6 103,429 108,712 89,662 71,4 114,3 104,15 110,33 139,7 130,2
NC 44 1:6 112,192 117,475 98,425 76,2 114,3 112.84 119,06 162,4 130,2
NC 46 1:6 117,500 122,784 103,734 82,5 114,3 118,44 124,62 158,7 130,2
NC 50 1:6 128,059 133,350 114,300 95,2 114,3 128,76 134,94 171,4 130,2
NC 56 1.4 142,646 149,250 117,500 95,2 127,0 144,63 150,8¢ 190,5 142.9
NC 61 1:4 156,921 163,525 12,600 95,2 139,7 158,92 165,10 209,5 155,86
NC 70 i1:4 179,146 185,750 147,650 95,2 i52,4 181,14 187,32 241.3 168,3
NC 77 1:4 196,621 203,200 161,950 95,2 165,1 198,61 204,79 285,7 181,0

MpuMesanng. 1. Pasmepnt B MM. 2. TIpoduae pesn6ui mpusened Ha pue. I3.1. 3. OGosnagedvs cM. Hz prac. 13.2. 4. Boe pesp6n YKOpoueH-
gore npoduas; H = 15, 875 mm 5 Ilar peznfn 6,35 uMm




g8%

B3AHMO3AMEHAEMOCTh PE3LB
Taénuua 13.4

3apylexHan 3apyGexHasn Bapyfexnas
Otevect- Orevect Credecy~
Belfas cra:ia‘p-r- HomepHas BeHHag cra:,;(:pr- Homepuas BeHHas c'ra:g;pw- HoMepHas
3-66 2%/. Reg — 3-102 * 31/,IF NC 38 3-140 51/, Reg —
3-76 27/4 Reg — 3-108 * 4 FH NC 40 3-147 5t/, FH —
3-88 31/, Reg — 3-117 41/, Reg — 3-152 65/3 Reg —
3-73 * 28/ IF NC 26 3-121 4/, FH — 3-171 6%/ FH —
3-86 * 2%/ IF NC 31 3-122 % 4 IF NC 46 3-177 7%/5 Reg —
3-101 3y, FH — 3-133 * 4/, 1F NC 50 3-201 8%/g Reg —
* - pessGa YKOpoueHHOTO npoduis.
PE3LBOBLIE COEJHHEHUA MK, PK, PKT
PJi 39-2-863—83
Ta6mna 13.5
- Hunnens Mydra
1II4 C # -
Tun If,‘;*g’,:‘ pe;:- Mefgiﬂgcué‘::oﬂ H
Om NIJIOCKOCTH dy ds Dy F4 dy dy Dy Iy
MK 66 1:16 6 62,421 16,00 6F,0 59,750 30 100 60,842 68,5 100 105
MK 75 1:16 6 71,421 75,0 69,375 30 90 69,842 77,0 95 100
MK 76 1:32 4 73,780 76,0 73,625 60 76 72.560 78,0 88 80




x
fe]

2 Hposonxenwe ta6n. 13.5

Hannens Mydra
Mar Haft gua-
Tun ﬁ%’g:' pesu- MEI?;?L:S O(‘H(J)IBHOﬁ " ]

Obi NAOCKOCTH dy ds D, : de i 4 Dy 1
MK 84 1:16 6 80,421 16,00 84,0 77,437 35 96 78,842 86,0 112 1 102
MK 84 I:1i6 5,5 80,636 84,0 78,000 35 96 79,272 86,0 12§ 102
MK 90 1:16 6 86,421 90,0 83,437 50 1 105 84,842 02,0 110 [15
MK 98 1:16 6 04,42} 98,0 91,500 60 | 104 92,842 100,0 142 | 114
MK 105 1:16 6 101,421 105,0 98,500 60 | 104 99,842 107,0 125 | 114
MK 110 1:8 6 105,423 110,0 95,500 78 ¢ 116 104,846 i12,5 127 y 122
MK 110 1:16 6 106,421 110,6 103,000 70 ¢ 112 104,842 12,6 127 | 125
MK 112 1:32 4 109,780 112,06 109,500 62 20 108,562 114,0 122 85
MK 116 1:16 5 112,421 116,0 108,500 96 | 120 110,842 118,58 140 § 130
MK 117 1:32 4,5 114,565 117,0 113,875 95 | 100 113,130 119, 132 | 105
MK 119 1:16 4 116,281 119,0 114,000 95 80 115,562 121,0 134 90
MK 120 1:16 3,5 117,496 120,06 115,000 95 80 116,992 121,2 134 85
MK, 122 1:12 5 118,518 122,0 113,500 98 | 102 117,702 124,0 135 | 110
MK 125 1:16 6 121,421 125,0 117,500 90 | 120 119,842 127,56 140 | 130
MK 125 1.8 6 120,423 125,0 110,500 98 1 116 119,846 127,8 145 | 120
MK 127 1:32 5,5 124,135 127,06 123,375 100 | 116 122,272 128,5 142 1 i26
MK 130 1:32 5 127,350 130,0 127,188 108 90 125,700 132,0 145 | 100
MK 130 1:32 6 126,920 130,0 126,250 100 | 120 124,840 132,5 145 | 130
MK 135 1:16 6 131,421 135,0 127,500 105 | 120 129,842 137,5 150 | 130
MK 140 1:16 6 136,421 140,0 132,500 110 | 120 134,842 142,5 155 | 122
MK 145 1:16 6 141,421 145,0 137,500 115 | 120 139,842 147.5 160 | 130
MK 150 1:32 5 147,350 150,0 146,500 125 | 112 145,700 152,0 164 § 118
MK 150 1:32 6 146,920 150,0 146,500 125 1 112 144,840 152,3 164 | 120
MK 150 1:8 6 145,423 150,0 135,500 118 | 116 144,846 152,56 172 | 122
MK 154 1:32 6 150,920 154,0 150,500 130 | 112 148,84G 156,3 170 | 120
MK 154 1:16 6 150,421 154,0 147,375 132 } 106 148,842 156,3 172 1 112
MK 156 1:32 5,5 163,135 156,0 152,500 125 1 112 151,270 158.,0 172 1 120
MK 156 1:32 6 152,920 156,0 152,500 125 | 112 15C,840 158,0 172 } 120




Nponosixenne radan. 13.5

Hunnens Mydra
- Mar Cpenunit nua
Tun };%l;.);: peab- Me"rpr;mn ocmflnﬂoﬂ H
334 HJAOCKOCTH dy dy D, i dy d, Dy A
MK 160 1-16 6 156,421 160,0 153 375 138 | 106 154,842 162,0 178 1 120
MK 168 1 32 6 164 920 168,0 164,250 140 120 162 840 170,2 182 130
MK 168 1 i6 6 164,421 168 0 160,500 126 120 162 842 169,5 190 130
MK 170 I-32 6 166 920 170,0 166 094 135 125 168,840 172 3 185 | 130
MK 174 I 32 6 170 920 174,0 170,250 140 120 168,840 176,3 190 123
MK 175 1 12 6,35 170,937 175,0 165,000 144 120 169 540 177,0 195 128
MK 177 I 16 6 173,421 177,0 169 500 145 120 171 842 179,3 195 | 126
MK 180 1 16 5 176,951 16,00 | 180,0 173,000 140 112 175,702 182,0 195 | 117
MK 180 1 32 6 176,920 16,00 { 180,0 176,375 145 116 174 840 182 3 195 120
MK 185 1 16 6 181,421 16 00| 185,0 177,500 150 | 120 179,842 187,0 215 | 126
MK 195 1 32 6 191,920 16,00 | 195,0 191,250 165 120 189,840 197,3 215 126
MK 265 1 16 6 261,421 16,00 2650 256,500 225 136 259,842 267,5 290 146
PKT 171 112 6,35 166,379 1587 171,0 161,000 144 120 164,404 172,5 190 122
PKT 177 1 16 508 173 362 16,00 177,0 169,500 140 120 171,724 179,3 195 126
PKT 208 I 6 6,35 202,562 15,87 { 208.,5 188,500 165 120 201,915 210,5 240 126
PRI 210 i 10 6 35 204,703 20,007 2100 106 000 170 120 203,408 212,5 235 130
PKT 218 I 16 6 35 211,423 206,00 218,97 211,172 182 120 212,374 221 5 240 130
PKT 230 1 8 6,35 224 704 16,00 | 230,0 212 000 190 114 223,108 232,0 250 154
PKT 274 1 8 6,35 228,204 20 00| 234,0 219 000 195 120 227,408 236,5 260 130
PKT 240 16 6,35 234 562 15,871 240,5 220,500 205 120 233,915 242 5 270 140
PK 200 1-16 6 195,104 16001 19935 191,851 162 120 192,858 201,5 215 | 120
PK 230 1.16 6 225,104 16,001 229,35 221,851 181 120 222,858 231,56 255 | 120

TTpuMeuannss 1 Paavepsl B MM 2 OGosHaueHHsi ¢M Ha pmo 132 3 Pesnba ob6ospavaercs OGYKBaMH H onpejiensercs JHaMerpoM dy
(B wesubiX ypciax), WaroM pedhObl H ee KOHYCHOCTBIO, MK 125X6X1 ¢ 8

nN
o
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PE3LBOBBLIE COEXMHEHRS H-90
KATA/IOT @®UPMBl «Xbl0O3

066% \

Ta6avma 13.6

4’45'45”;

CTAHMJIATIHs

Prc. 13.3, MNpoduap pesstn tuna H-90

Hennens Mydra
Konyze-
u
&p HOCTB 4, i l D, i p ) ] D, ‘ L

344 H-90 1:16 97,41 89,1291 60,3 | 79,4 98,42 121 85,7
3, H-90 1:6 104,78 88,603} 69,8 | 98,4} 106,36 | 127 | 112,7
4 H-90 1:6 114,30 96,835 { 69,8 | 104,81 115,86 | 140 | 119,]
41, H-90 1:6 122,63 104,3801 76,2 | 111,1 ] 12422 | 152 | 1254
5 H-90 1:8 129,73 109,93 | 76,2 1 117,56 131.37 | 165 | 131,8
5ty H-90 1:6 136,53 113,11 76,2 1 117,51 138,11 | 171 131,8
6"/§ H-90 1:6 152,40 131,76 | 82,5 | 123,8] 153,99 | 197 | 1444
7 H-90 1:4 165,10 134,94 | 88,9 | 146,0 166,70 | 209 | 150,83
75/s H-90 1:4 187,72 148,62 | 95,2 | 152,41 189,30 | 241 166,7
8"/8 H-90 1:4 209,95 168,67 | 95,2 | 165,1| 238,10 | 273 | i79,4

ﬂpmleqauuﬂ 1. PasMepst B MM. 2. O6osHayeHnsa npusenenst Ha puc. 13.2. 3. Ilpa

KOHYCHOCTH

1+6 H = 16,67/ uM, 0ps KoHycHocTH 1

4 H = 10,32 MM

PE3LGA TPYoHASL TPANEUEHJAJBHAY TT

TooT o3l 7 TulT 5286 =75
§\ %g‘% Joo 508 | | 218 0 53 42//
NN \ !
K770 980 4 7
’//// 2,/75 . //i v ugo / } -
15 188
e L e |
L s
; v
34 )
cHobHaR
e 7 | v “naeerocms | |
Jenobuan nmoc-| 4 g a
HOCITI ks .
7z
N\ \% N S 1 = _,,_M
N N NS
S | |
SIS | S Q"im 1?! 5 5 I
Pac. 5.4 P .7 rryfien tpenenes " i1 T1
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Tadauua 13.7

TpyGa 3aMoK
Tun
DesLbul
dga D Dy D D, L, L doy d dy d, Ly
TT-63 63,6, 7i.4] 69,5 59,5 66,5 96 158 63,38 71,155 69,28 65,864 156
TT-78 78,61 85,21 84,5 74.5 81,5 96 140 78,35 85,375 84,25 80,131 132
TT-82 82,6 | 83,9 88,5 78,5 85,5 96 150 82,34 89,369 88,24 84,121 132
TT-94 94,61 101,91 100,5 90,5 97,5 96 150 94,31 101,335 100,21 96,091 132
TT-99 99,6 | 107,7 { 105,5 95,5 102,5 96 166 99,30 107,325 105,20 102,029 164
TT-104 104,6 1 112,71 110,5 100,5 107,5 96 166 104,29 112,315 110,19 107,019 164
TT-107 107,6 | 115,21 113,5 103,5 110,5 96 150 107,29 114,565 113,19 109,321 140
TT-112 112,6 [ 125,0 { 121,0 108,5 117,9 100 208 112,27 124,000 120,69 115,287 206
TT-122 122,61 130,21 128,5 118,5 125,5 96 150 122,25 129,525 128,15 124.281 140
TT-127 127,6 11386,3 | 133,5 123,5 130,5 96 190 127,25 136,025 128,15 130,715 188
TT-132 132.6 | 140,2 1 138,5 128,5 135,56 96 150 132,23 139,505 138,13 134,261 140
TT-132* 132,61 152,4 | 148,7 128,5 145,4 108 227 132,23 152,000 148,34 136,829 225
TT-138 138,6 1 147,01 144,5 134,56 141,5 96 150 138,22 145,485 144,12 140,251 140
TT-140 140,6 | 149,4 § 146,85 136,5 143,5 96 190 140,21 148,975 146,11 143,675 188
TT-140* 140,61 172,4 1 168,86 136,5 . 165,0 118 242 140,21 172,000 168,19 145,269 240
TT-160* 160,56 § 192,4 | 188,2 166,65 184,5 118 257 160,17 192,000 187,72 165,689 255

Mprsavasanna 1. Pasmeps B MM. 2. 3pnessouxoft ofoanasena peswla mas YBT.




PE3bBOBbIE COEAUMHEHHSA OBCAAHDBIX TPYE AHAMETPOM
351—426 MM

TY 14-3-766—78

]

2,033 12,033

4,066

21,0 775 16,0

7
2
7
]

dcp
ay
dz
a
I

Dy
OcHobrHas
nAGCKACITIE

Puc, 13.5. Pess6a o6caguux 1py6 nuamerpom 351—426 MM

Ta6anua 13.8

Tpy6Ga, MM Mydra, MM
Dy ds dcp ds dg Dy
351 346,16 348,29 345,95 353 376
377 372,16 374,29 371,95 379 402
426 421,16 423,29 420,95 428 451
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PE3bBA OBCAZHBIX TPYB OrI-1m
TY 14-3-656—78, TY 14-3-714—78

1958

9,08

v

I A a
} Q
4
SN2 2,04
I
5,08
q U S——
2,
T LA,
: 3 |
Ll Ll gfelk
TOTET O TIT A I
IS iR l '
SEN SN
Puc, 13.6. Pessfa ofcagunx 1pys OI-1M
Tatnupa 13.9
Hunnens Mydra
D A
dgq 4 ds oy ds d,
139,7 10—11 131,1 134,9 127 4 130,8 134,7 131,8
168,3 10—12 159,7 163,5 156,0 159,4 163,3 160,4
177,8 10—12 169,2 173,0 165,5 168,9 172,8 169,9
183,7 10—12 185,1 188,9 181,4 184,8 188,7 185,8
219,1 10—12 210,5 214,3 206,8 210,2 2141 211,2
244,5 10—12 | 235,9 239,7 232,2 235,6 239,5 236,6

Jlpuwenalue Poovepu B M8




PE3bBA OBCAJHBIX TPYB OTTM, TBO
H HACOCHO-KOMITPECCOPHBIX TPYBE HKM

FOCT 632—80, ITOCT 633—80, TY 14-3-245—74, TY 14-3-537—76,
TY 14-3-656—78, TY 14-3-812—79, TV 14-3-1272—84

508 o i\ g 2,43 1°47°24"
229 [~ N
{
sl
o // 2’25 e
~1 F243 / 7%, 508 > o
0 5
L L
Z, b Z
fe— [ 14 é
$§§ §§ Puc. 13.7. Pesnba Tpy6 06-
28T 5 2 cagupix OTTM, OTTI, TBO
S E S & TTuw g8 =" M HaCOCHO-KOMIIDECCOPHHX
I 8)IR RS | HKM 114
Ta6auua 13.10
Ana- gggﬁﬁg Tpys6a Mygra
MeTp pe3sthl B
TpY- OCHOBHOR
6ul D nnog::cm ds da L I ds b ! d
OTTM
114,3 111,100 111,675 — 74 1421112,225) 18] 76 —_
127,0 123,800 124,250 — 76 | 44 [ 124,925] 18 | 78 —
139,7 136,500 136,700 — 80 | 48 [ 137,625 18 | 82 —
146,1 142,850 143,030 — 80 | 48 1143975 18| 82 —_
168,3 165,075 165,025 — 84 52 | 166,200 18 | 86 —
177,8 174,600 174,300 — 88 | 56 1175,725| 18 | 90 —
193,7 190,475 189,925 — 92 |60 |191,600| 18| 94 —
219,1 215,875 214,950 —_ 98 | 66 | 217,000 18 |100 —
2445 241,275 240,350 — 98 | 66 | 242,400 | 18 [100 -
273,1 269,850 268,925 — 98 | 66 1270,975¢ 18 {100 —
298,5 295,250 294,325 — 98 | 66 | 269,375 18 {100 —_
323,9 320,650 319,725 — 98 | 66 |321,775] 18 {100 —
TBO
139,7 136,500 135,200 | 131,400 104 | 72 | 137,875] 22 | 78 | 131,450
146,1 142,850 141,550 | 137,750 | 104 | 72 | 144,225 22 | 78 | 137,800
168.,3 165,075 163,52 | 159,725 | 108 | 76 | 166,450{ 22 | 82 | 159,775
177,8 174,600 172,800 | 169,000 | 112 | 80 | 175,975} 22 | 86 | 169,050
193,7 190,475 188,475 | 184,625 | 116 | 84 | 191,850 22 | 90 | 184,675
219,1 215,875 213,450 {209,650 | 122 | 90 | 217,250 | 22 | 96 | 209,700
2445 241,275 238,850 | 235,050 | 122 | 90 |242,650| 22 | 96 | 235,100
273,1 269,850 267,425 | 263,625 | 122 | 90 | 271,225 22 | 96 | 263,675
HKM
114,3 | 111,100 | 110,175 }100,375| 98 | 66 |112,475] 22 | 96 | 106,425

I[Tpumeuakine Pasvepnl B MM.
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PE3bEA HACOCHO-KUMIPECCOPHBIX TPYE HKM H HKB

I'GCT 533--80

Ocnabuoe
nAgCKaCTL

=
o

Puc. 13.8, Pesnfa HacoCHO-KOMINPECCOPHEIX

Ta6auua 13.11

SN

e

14

LY

I
—_
e
LT
| i
L L[
35 1
"gg\ 3
tg_g 8
SIES

Tpy6 HKM n HKB

Cpeanuit
nHAMETP Tpyba Mydra (pacTpy6)
LOna- | pespGul
Merp | B OCHOB-
TpY- Ho#t
6nt D naoc-
KoeTH ds dy LIty n ds b Dy L]li
dpy
HKM
60,3 | 57,925 | 56,575 | 54,175 | €5] 25) 45) 10} 59,225| 15.6 | 73,0| 63| 63
73,0 ; 70,625 | 69,275 | ©6,875 | 65| 25| 45| 10| 71,875] 15,0 | 88,9| 63] 53
88,9 f 86,500 | 84,317 | 81,917 | 75| 35| 55| 10| 87,7001 14,4 | 108,0] 73| 63
161,6 | 99,200 | 97,017 | 94,617 | 75{ 35| &5 10| 100,350 13,8 { 120,6| 73| 63
HKB
60,3 | 62,267 60,167 57,1671 70{ 36 54| 18| 63,4 | 13,6 | 71,0} 70] 60
73,0 1 75,267 72,750 | 69,750 | 75 411 59| 18] 76,4 | 13,6 | &G,0] 75| 68
88,9 | 91,267 88,750 | 85,750 | 75{ 411 59| 18] 92,4 | 13,6 | 104,0] 75} 65
101,6 | 104,267 | 101,750 | 98,750 | 75| 41| 59} 18! 105,4 | 13,6 | 116,0| 75| 65
114,3 | 117,267 | 114,750 | 111,750 | 75| 41} 59} 18 118,4 | 13,6 | 130,0} 75] 65




13.2, MOMEHTbHI CBUHYHMBAHHSA PE3bb
MOMEHTBHl (BHHYMBAHHSA 3AMKOBbLIX PE3bB
PI 39-2-863--83, P 39 2-961--83, TY 26-02-1026—86

Tagnuua 13.12

H

Tun pesnbut cnnﬁgzgiguﬂ Tan pesnbnl csuhlzgle:a;ua

i

Bypunbasie 3aMku u3 craan 40XH, 11‘\/}}% %%g Gl’g:ks
Kos(pduuuenT 3anaca 1,3 MK 117 12— 14
3-42 1,2--2,5 MK 119 1214
3-50 2,5--3,5 MK 120 10—11
3-63,5 3,047 MK 122 10—13
3-76 4,9—6,3 MK 125 14—16
3-88 7,3—9,4 MK 127 14—16
3-121 14,0--18,0 MK 130 14—16
3-133 23,0—26,0 MK 135 14—16
3-147 26,0—34,0 MK 140 15—17
3-161 25,0—33,0 MK 145 17—19
MK 150 16—18
Coepunenua YBT ua cranu MK 154 16—18
40XH2MA MK 156 1719
MK 160 17—19
3-86 6,6 MK 168 22—25
3-101 8,0 MK 170 20—22
3-108* 11,4 MK 174 2224
3-121 15,0 MK 175 2224
3-147 25,3 MK 177 2527
3-161 36,5 MK 180 2527
3-171 50,0 MK 185 30—32
3-201 50,0 MK 195 30—32
MK 265 45—48
Merpnyeckne KOHHUeCKHe MK 290 46—50
PKT 171 18—21
MK 66 7—8 PRT 177 25--27
MK 75 9—10 PTK 200 3133
MK 76 4—5 PKT 208 3234
MK 84 12—-13 PKT 210 32 -34
MK 90 12--14 PKT 218 33—35
MK 98 1416 PKT 230 35—37
MK 105 14--16 PKT 234 35—37
MK 110 13--15 PKT 240 35--37

TIpuMevalne 3a0Ch H RdaJee MOMAaHT cpupuusasus B xH M

MOMEHTbHlI CBHHYHBAHHA YBT, H3I'OTOBJEHHBIX

110 CTAHJAPTY AHHU

Ta6sua 13.13

Tan Hapyxanh BuyTpeHHHA amaveTp OTBEPCTHH, MM
pesn6at JHdMeTD
YBT, MM 38,1 44,4 50,8 57,1 63,5 | 71,4
NC 23 76,2 3,4 - - - -
79,4 3.7 — - - e
82,5 3,7 - - - -




{Ipogoaxenne tab6a. 13.13

BHyTpenau#t nmaMeTp OTBepcTHA, MM

Tan Hapyxtoh .
HaMeTD
pessOu {}BT, MM 38,1 44,4 50,8 57,1 63,5 | 71,4
NC 26 88,9 8,3 5,1 —_ —_ —_ e
95,2 6,5 5,2 —_ —_ —_ —
NC 31 98,4 6,4 6,4 6,4 — — —_—
104,8 10,2 10,2 9,5 — -— —_
107,9 12,2 11,3 9,6 —_ e —
114,3 13,0 11,5 9,7 — — —
NC 35 114,3 — 12,7 12,7 12,7 10,3
120,6 _— 17,0 15,0 12,9 10,4 | —
127,0 — 17,2 15,3 13,0 10,6
NC 38 120,6 —_ 13,6 13,8 13,8 13,81 11,5
127,0 —_ 19,3 19,3 17,9 15,3 | 11,7
133,3 — 22,5 20,5 18,1 15,5 1 11,8
139,7 —_— 22,8 20,7 18,4 15,7 | 12,0
31/ H-90 120,6 — 12,1 12,1 12,1 12,1 | 12,1
127,0 —_ 17,7 17,7 17,7 17,7 | 14,56
133,3 —_ 23,7 23,4 21,0 18,4 | 14,6
139,7 — 25,8 23,7 21,3 18,6 | 14,8
NC 40 127,0 —_ 15,1 15,1 15,1 15,1 | 15,1
133,3 —_ 21,1 21,1 21,1 20,7 | 16,9
139,7 —_— 27,6 26,2 23,7 21,0 | 17,1
146,0 — 28,7 26,5 24,0 21,2 | 17,3
152,4 —_ 29,1 26,8 24,3 21,51 17,5
4 H-90 133,3 — —_ 17,4 17,4 17,4 | 17,4
139,7 —_ — 24,1 24,1 24,1 | 22,9
146,0 — —_— 31,2 30,1 27,2 | 23,2
152,4 —_ — 33,0 30,4 27,5 | 23,4
158,7 — — 33,4 30,7 27,8 | 23,7
4%/; Reg 139,7 —_ —_ 21,5 21,6 21,51 21,5
146,0 —_ —_ 28,5 28,5 27,2 | 23,2
152,4 —_— — 33,0 30,4 27,5 | 23,5
158,7 —_— _ 33,3 30,7 27,8 | 23,8
NC 44 146,0 —_ — 28,9 28,9 28,9 | 25,3
152,4 —_ —_— 35,4 32,7 29,71 25,6
158,7 _— —_ 35,8 33,1 30,1 | 25,8
165,1 — — 36,2 33,4 30,4 | 26,1
4115 FH 139,7 _— — 18,6 18,6 18,6 | 18,6
146,0 —_ _— 25,8 25,8 25,8 | 25,8
152,4 —_ — 33,4 33,4 31,91 27,7
163,7 — — 37,9 35,2 32,2 | 28,1
165,1 — — 33,3 35,6 32,6 | 28,4

y

TMprMedanne. BedUYAHB MOMEHTOB NpPHBeAeHH MaKCHMaJbHhe H OSYCJAOBJIEHN NpoS-

BOCTLIO HHUOMEJAS HAKM npodusieMm pesnbbl.
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Ta6nuua 13.14

Hapy=- BHyrpeHHHft fHaMeTP OTBEDCTHA, MM
Tan HH T}
pesnfnt LHAMETD

YBT, mMm 57,1 63,5 71,4 76,2 82,5 88,9

NC 46 146,0 24,5 24,5 24,5 24,5 — —
152,4 | 324 324 31,1 28,3 — —

158,7 38,9 35,8 31,4 28,6 — —

165,1 39,3 36,2 31,8 28,9 — —

171,4 39,7 36,5 32,1 29,2 — —

4%/3 H-90 146,0 24,9 249 21,9 24,9 — —
152,4 32,8 32,8 32,1 29,3 —_ —

158,7 39,9 36,7 32,4 29,6 — —_—

165,1 40,2 37,1 32,7 29.8 — —

171,4 40,6 37,5 33,0 30,1 — —

5 H-90 158,7 35,8 35,5 35,5 35,5 — —
165,1 44,6 44,6 40,8 37,8 — —

171,4 49,1 45,8 41,2 38,2 — —

177,8 49,5 46,2 41,6 38,5 — —

5Y, H-90 171,4 47,8 47,8 47,8 47,3 —_ —
177,8 58,2 55,7 50,9 47,7 —_ —

184,1 59,7 56, 2 51,3 48,1 — —

190,5 60,2 56,7 51,8 48,6 — -

5%, Reg 171,4 44,2 44,2 44,2 44,2 — —
177,8 54,6 54,6 50,4 47,2 — —

184,1 59,2 55,7 50,9 47,7 — -

190,5 59,8 56,3 51,4 43,2 — —

NC 50 158,7 31,8 31,8 31,8 31,8 31,8 —
165,1 41,1 41,1 41,1 41,1 37,1 —

171,4 50,8 49,7 45,0 41,9 37,5 —

177,8 53,5 50,1 45,4 42,3 37,8 —

184,1 54,1 50,6 45,9 42,7 38,2 —

5/, FH 177,8 — 45,9 45,9 45,9 45,9 —
184,1 — 57,3 57,3 57,3 57,3 —

190,5 — 69,3 66,2 62,8 57,9 —

196,8 —_ 72,0 66,8 63,4 58,5 —

NC 56 184,1 — 56,0 56,0 56,0 56,0 —
190,5 — 67,5 66,5 63,5 58,5 —

196,8 — 72,5 67,5 64,0 59,0 —

203,2 — 73,0 68,0 64,5 59,5 —_

6%/ Reg 190,5 — 64,5 64,5 64,5 64,5 —_
196,8 — 77.5 74,0 70,5 65,5 —

203,2 — 80,0 74,5 71,0 66,0 —

209,5 - 80,5 75,0 71 5 66,5 —

65/, H-90 190,5 - 64,0 64,0 64,0 64,0 —
196,8 — 77,0 77.0 74,0 69,0 —

203,2 —_ 83,5 78,5 75,0 70,0 —

209,5 — 84,5 79,0 75,5 70,5 —
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MNpoxoaxkenne taén. 13.14

Hapyx- BHyTpeHHHH nuaMe TP OTREDCTHS, MM
Tun HBIH
pe3nbn AuaMerp
YBT, MM 57,1 63,5 71,4 76,2 82,5 88,9
NC 61 203,2 — 76,0 76,0 76,0 76,0 _—
209,5 — 90,5 90,5 90,5 85,5 | —
215,9 — 100,5 95,0 91,5 86,0 -—
222,2 — 101,5 96,0 92,0 87,0 —
228,6 — 102,5 96,5 93,0 87,5 —
55 IF 203,2 — 78,0 78,0 78,0 78,0 78.0
209,5 — 92,5 92,5 92,5 88,0 82,0
215,9 — 103,5 97.5 94,0 88,5 82,5
222,2 — 104,0 98,5 94,5 89,5 83,6
228,6 —_ 105,0 99 5 95,5 90,0 84,0
234,9 — 106,0 100,0 96,0 90,5 85,0
IpuMevanme. CM. npuMeuanue k rabn. 13.13.
Ta6nauna 13.15
Hapymauf BuyrpeHHufi JHaMeTp OTBEPCTHA, MM
Tun pesntul AUAMETD
YBT, um 71,4 76,2 82,5 88,9 95,2
65/ FH 215,9 95,0 95,0 95,0 95,0 92,6
222 2 111,5 111,5 106,0 100,0 93,5
228,6 116,5 112,5 107,0 101,0 94,0
234,9 117,5 113,5 107,5 101,5 95,0
241,3 118,5 114,5 108,5 102,5 95,5
NC70 228,6 104,5 104,65 104,5 104,5 104,5
234,9 123,0 123,0 123,0 123,0 123,0
2413 141,5 141,5 140,0 133,5 126,65
247,6 151,0 147,0 141,0 134,5 127,65
254,0 152,5 148,0 1420 135,5 128,56
260,3 153,5 149,0 143,0 136,5 129,56
NC 77 254,0 —_ 149,5 149,5 149,5 149.,5
260,3 — 171,5 171,56 171,5 171,5
266,7 — 194,5 194,56 187,5 179,5
273,0 — 202,0 193,5 188,5 18:,0
279,4 — 203,5 197,0 190,0 182,0
COE}IHHEHHS{ C IIHPOKONPOXOIAHBIM OTBEPCTHEM
7 H-90 203,2 74,0 74,0 74,0 74,0 —
209,5 88,0 88,0 88,0 84,5 —
215,9 100,0 96,0 91,0 85,0 —
75/¢ Reg 215,9 — 83,6 83,56 83,5 83,5
2222 — 99,5 99,5 99,5 99,5
228.,6 — 116,5 116,b 110,5 103,5
234,9 — 123,0 117,85 111,0 104,5
241,3 — 124,0 118,0 112,0 105,5
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Npomonxkenne rabn. 13.15

Hapymanft BHYTpeHHBH NUaMeTp OTBEPCTHH, MM
Tun pe3ubs AnaMerp
YBT, MM 71,4 76,2 82,5 88,9 95,2
7 3/5 H-90 228,6 — 101,1 101,0 101,0 101,0
2349 — 119,0 119,0 119,0 119,0
241,3 — 137,5 137,5 137,5 133,5
85/ 254,0 — 151,0 151,0 151,0 151,0
260,3 — 173,5 173,5 173,5 173,0
260,7 — 195,0 188,56 181,5 174,0
85/5 H-90 260,3 — 157,0 157,0 167,0 157,0
266,7 — 180,0 180,0 180,0 180,0

Tpumeuanne Cwum. npumeuanwe K rabnm. 13.13.

MOMEHTBI CBHHYUBAHHSA OBCAIHbLIX TPYB
Tadmana 13.16

Pesbba 3akpyriieHHOTO
npoduas
Tgfgb‘:,mnfm ToAWKHA CTEHKH, MM OTT™M O’I"rlz:’r(l)-' Or-1m
<9 >9

114,3 3,0—4,3 — 3,3--4,7 3,9—5,2 3,0
127,0 3,3—-5,1 6,0 3,4—4,8 4,0--5,4 3,5
139,7 5,0—6,0 7,0—-8,8 3,7—6,0 5,8—8,0 4,0
146,1 5,0—6.0 7,6—9,6 4,3—6,1 6,0—8,2 4,0
168,3 6,0—7,9 9,1—-12,8 4,3—6,6 6,9—10,7 4,5
177,8 7,1—-8,4 9,7—13,6 4,470 7,0—11,0 4.5
193,7 7,4—9,6 11,2—15,7 4,9--8,4 7,56—11,6 5,5
219,1 11,6 13,5—19,2 5,3—8,5 9,9—16,0 6,5
244.5 13,1 15,2—21,6 5,6—10,2 | 11,4--21,9 7,5
273,1 11,8—15,2 | 17,8—25,4 5,8-9,4 12,6—21,6 8,5
298,5 16,8 19,6—27,9 6,0—8,7 — —_—
323,9 — 21,6—30,8 7,5—9,6 —_ —_—
339,7 —_ 23,4—33,4 7,8—9,8 — —_
351,0 — 23,4—33,4 — — —_
377.0 — 2314334 — _ —
406,4 — 30,0—438,0 — — —_
425,5 — 30,0-—43,0 — — —
508,0 — 49,4 —_ —_— —

Tpumeuanne. [lpm canHunBanum rpy6 Ha YC-1 Heobxogumo, wrobm Mgy = (1,4 -
+1,6) Mygg Ha OYM = My = 0,8Mp, 6.
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P 110

lllll

ittt

MNMMoM oy

C 95

s O~ MO

Tpynna npovHOCTH CcTany
N 80

c75

AHU

Tonmunua
CTeHLH, MM

Huaverp
ipy6, MM
114.3
127,0
139,7
168,3

MOMEHTHI CBUHYHUBAHRS 3APYBEXHBIX OBCAAHLIX TPY5H
C PE3bBOM 3AKPYILJEHHOro Mn°PO®HIS

BIOJIIETEHL RP 5CI

Ta6mna 13.17

177,8

299

14,8—24.6

11,2—18,7
12,6—20,8

10,2~17,0
i1,5—19,1
12,6—21,0
13,9—23,1

8
4
0
1

1+
3
’
’

9,6-—16,0

4
6
8
1
10,7—17.8

1
i
1
2

8
8
8
7

*
3
s
H

8
9
0
2
11,1-18,4

12,5--20,8

1
i

7,6—12,7
8,6—14,2
5,4—15,6
11,0—18,4
83--13,9
8,3—15,5

9,6—16,0
10,8—18,0

10,4—17,3
9,0—15,0
10,2—-16,9

13,1

12,4

193,7
219,1
244,5
273,0
298,5
339,7




MOMEHTH! CBUHYUHUBAHUA OBCAJHBIX TPYBE M3 CTAJIH
reynn MPOMHOCTH C 75, N80, €95 P 110 C PE3bBOA «BAM»
KATAJIOT ®UPMB! «BAJ/IVIOYPEK»

Tabauua 13.18

Huamerp TomunHa Mowmenr HAuamerp Tonmuna Mouenr
TpyOul, uMM CTeHKH, MM | CBHHUHBAHHA 1 TPpYyON, MM CTeHXH, MM | CBHhUMBAHHA
e e T T e

114,3 5,7 5,7 6,7 12,7 13,0 -16,0
6,0 ~7,0

&6 | 800 | 219 77 | 90-120

7,4 7,0—9,0 8,9 11,0 14,0

8’6 7.5 05 10,2 13,0 -16,0

9.7 8.5--11,0 11,4 14,0 -17,0

10'2 8'5«-11'0 12,7 16,0 -19,0

10,9 8.5—11.0 14,2 17.0 200

8 00 | 1v8o1es

10"“' » e 1‘5—— ’5

12r0 ?é g 0o 11,1 13.0 ~16.0

9.2 11,0--14.0 12,0 15,0 —18,0

10,7 13,0—16,0 i3,8 15,0 18,0

15.1 18,0 ~21,0

139,7 7,0 7,0—10,0 15,9 18,0 —-21,0

7,7 8,0-—-11,0 19,1 20,0-23.0

o2 00130 ems0 89 | 11,0 -14,0

’ ’ ’ 10,2 11,5 -14,5

168,3 7,3 10,0 -13,0 11,4 13,0 -16,0

8,9 10,0—13,0 12,6 15,0 18,0

10,6 11,0—14,0 13,8 16,0 --19,0

12,1 12,0 15,0 15,1 17,0 -20,0

16,5 18.0 -21,0

177,8 8,1 9,0—12,0 17.8 19,0 -22,0

9,2 10,0—13,0 19,1 20,0 -23,0
10,4 11,0140

11,5 11,0140 339,7 9,7 13,0 ~16,0

12,7 13,0—16,0 ' 10,9 11,0 -14,0

13,7 14,0—17.0 12,2 14,0—17,0

15,0 14,0 17,0 13,1 14,0 -17,0

16,3 | 16,0--190 § 5059 97 | 150-20,0

193,7 82 |y | 7ex0 254 | 25,0-35,0
10,9 11,0—-14,0

Momeurnr ceununBannsa HKT ¢ peanGofi sakpyrieHHoro npoguis
no T'OCT 633 —80

Huamerp TpyGei, MM 48,3 60,3 73,0 88,9 101,6 114,3
MowmenT cBuHuMBanuH,
kHwM. . ... ... 0,6--0,8 0,8—1,1 1-1,6 13-2,2 1,6~2,8 1,7—-3,2
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