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1. PacuéTr mapamMeTpoB pa3BUTHA MOKapa

[Ipyn pelieHHH TMOXKAPHO-TAKTUYECKUX 3a/1a4 HMCIOJIB3YIOT CIEAYIOIINE
napaMeTpbl pa3BUTHS MTOXKapa:

IIpocTpancTBeHHBIE: TUIOIAIb TTOKapa S, M?; TUIOIIaAb TYIIEHUS Sy, M;
nepumeTp noxapa Py, M; GpoHT noxapa @, M.

BpemenHnbIe: BpeMs CBOOOIHOTO PA3BUTHUSA I0KAPA Ty, MUH.

CkopocTHble: JTMHEHHYI0O CKOPOCTb pPacCIpOCTpaHEHUs IUIaMeHu Vi,
M/MHUH; CKOPOCTh pOCTa IUIOWAAU TMoxapa Vg, M?*MUH; CKOPOCTh pOCTa
nepuMeTpa rnoxapa Vp,, M/MHUH; CKOPOCTh pocTa PpoHTa noxapa Ve, M/MUH.

Jluneiinass  ckopocmev — pacnpocmpanenusi  20peHusi  XapaKTepU3yeT
CIIOCOOHOCTh TOPIOYEro MaTepuaia K MEPEeMEIICHUI0 MO0 CBOEH MOBEPXHOCTH
BBICOKOTEMIIEPATYPHOM 30HBI XUMHUYECKUX IMPEBpAICHUN (TUIAMEHHOM 30HBI
ropeHusi). DTOT HapaMmeTp 3aBUCUT OT MHOTUX (DaKTOPOB, B YACTHOCTH OT
(GU3UKO-XMMUYECKUX CBOKMCTB TOpPIOYEr0 Marepuanga, €ro arperaTHoro
COCTOSIHMSI, YCIIOBUHM TEIJIO-, MacCco- U ra3000MeHa Ha moxape u T.1. Benuuuny
V, onpenenstot no hopmyse

AL
VJ'I =, (1 . 1)
At
rae: AL — yTh, IPOMICHHBIN MIIAMEHEM 3a BpeMs AT, M.
Cpennue 3HaueHus V;, npu noxapax Ha pa3IMyHbIX 00BEKTaX MPUBEICHBI
B [Ipunoxenue 1 wau B HITB 201-96.

Bpemsa ceob6o0no20 pazeumus noscapa T - BPEMEHHON MPOMEXYTOK

CB.D
OT MOMCHTA BO3HHKHOBCHHUS T'OpCHHA OO Hadalla IIOJa4H IICPBBIX HpH60pOB
TYHICHUS Ha CI'0 JIMKBHUAAINUIO!

TCB.p =Trc TTes + Ten +T6.p; (1-2)

rne: Ty. - BpeMsS OT BO3HUKHOBEHHUS JI0 COOOIIEHHS O MOXape
(mpunumaetcst 8-10 MUH JIJ1s1 TOPOJICKMX HACENEHHBIX MyHKTOB, 10-14 MuH - jy1s
CEJIbCKMX HACEJICHHBIX IMYHKTOB WJIM HCXOJS M3 OIbITa TYIIEHUS IOXKapoB),
MUH; T - BpEMs, 3aTpaurBaeMoe Ha o0pabOTKy BbI30Ba JAMCIETYEPOM, cOOp U
BBIE3]l TI0 TPEBOIE; T, COCTABISET | MHH; T.; - BPEMs CIIEIOBAHUS K MECTY

noxapa OOEBBIX pacy€TOB MOXKAPHBIX IOAPA3JAEICHUNA, MHUH; Tg, - BpeMs
06oeBoro pa3BépTbiBanus (pui. 2,3).

IInowaov nooicapa - TIOMIANb TPOEKUIUA 30HBI TOPEHUS Ha
TOPU30HTAIBHYIO (BEPTUKAIBHYIO) IJIOCKOCTh, M2

Ecnu ropeHue mpoucXOoAUT Ha HECKOJIBKUX ATakaxX 37aHusi, TO 00Ias
TJIOIIAh TIO’Kapa OMpeesieTCs] Kak CyMMa IJIOIIa el Ha BCEX dTaXKax:

SII = ZSH,i ; (1.3)
i=1

. 2 o
rae: Sy, - IIOAah MoXKapa Ha i -M dTaxe, M} 71 - YUUCIIO DTaKEH.
Ilepumemp noswcapa - nJiHA BHEIIHEW MPAHUIIBI TJIOMIAIN TTOXKapa, M.



@ponm noodicapa - 4YaCTh TNepuMeTpa (WM TEpUMETP) TMoXKapa, B
HAIpaBJIEHUU KOTOPOTO MPOUCXOTUT Haubojee NHTEHCUBHOE pacIpPOCTPaHEHUE
rOpeHus, M.

JUis BBIUMCIEHHS IUIOIIAAM IOKapa, €ro ImnepuMmerpa u (ppoHTa
HEOOXOJMMO 3HATh €r0 T€OMETPUUYECKYIO GOpMYy.

[Ipu onpenenenuun ¢GopMbl IIJIOIMIAAM TMOXKapa 3aJAl0TCA CIEAYIOIIUMHU
YCIIOBUSIMU (OTPAaHUYEHUSAMM ):

1) oroHb OT o4ara BOCIUIAMEHEHHS PAaCHpPOCTPAHSIETCS IO BCEM
HaIlpaBJICHUSIM C OJMHAKOBOM CKOpPOCThIO. [l0o3TOMY, mepBOHAYaIbHO MOXKap
UMEET KPYroByIO (hOpMY U €ro IIIOIIalb MOXKHO ONPENEIUTh 0 popMyiie

Sa=k-7-L*; (1.4)
rae: k - ko3 PUIMEHT, yYUThIBAIOIINN BETUUYHUHY YIJIa O, B HallpaBJICHUU
KOTOPOTO MIPOUCXOJIUT paclpoCTpaHeHue miamenu; k = 1, eciu o = 360° (puc.
1.1); k= 0,5, ecm a = 180° (puc. 1.2); k= 0,25, eciu a = 90° (puc.1.3); L -
IIyTh, IPOIICHHBII IUIAMEHEM 32 BpeMs T.

2) mnpu JAOCTHKEHUU IUIAaMEHEM TpaHUIl TOpIOYeld Harpy3Ku WIH
OTrpaXkJAOIINX CTEH 3/aHus (TOMEIIEHHs), (PPOHT TOPEHHs CHPAMISETCS U
pacnpocTpaHeHue TUIAMEHHU MJIET BJOJIb TPAHMIIBI TOPIOYEH HArpy3KH WM CTEH
3nanusd (puc.l.4);

3) JuHEHHas CKOPOCTb paclpoCTpaHEHWs IJIaMeHu V, ¢ pa3BUTHEM

nokapa MeHsierca: B mnepBble 10 MUH CBOOOAHOrO pa3BUTHS Moxapa Vi
IIPUHUMAIOT PaBHOM nonosuHe V; mocne 10 MUH - HOpMaTUBHBIE 3HAYCHUS

(V™), ¢ Hadyana BO3JEHCTBUS OTHETYIIAIIMMHU CPEACTBAMH Ha 30HY T'OPEHMS

HOpM

A0 JIOKAJIM3alluH II0Kapa, HMCIIOJIIb3YyCMYIO B pacqéTe VJ7 YMCHBIIAIOT B JIBA

pasa.

Jlnst onpenenenust (opMbl MIJIOIMIAIN MOKAPA U YHUCIEHHBIX 3HAYCHHUU Sy
Ha KOHKPETHBII MOMEHT BpPEMEHHM HEOOXOAMMO 3HaTh NYyTh, HPOWJIEHHBIN
IUIAaMEHEM Ha 3TOT MOMEHT BpeMeHu. B obmiem ciydae myTh HpOWIEHHBIN
IUIAMEHEM 32 IIPOMEXYTOK BPEMEHH ONpeensieTcs 1o GpopmyIe:

L=7V,1; (1.5)

C yuérom ycnoBus 3), Ipu U3BECTHBIX 3HAYECHUSX V7, IyTh, NPONIECHHBIH
IJJAMEHEM, Uil XAapaKTEPHBIX BPEMEHHBIX IMPOMEXKYTKOB Pa3BUTHs IOXKapa,
OyJeT onpeAessIThCA Mo caeayonuM Gopmynam:

1) [0< T <10] L=05Vyt (1.6)
2) [10< 1< 74y ] L=0,5Vy10+Vy(z-10) (1.7)

3) [TCB.pS < Tjok] L=0,5 Vi 1l0+Vi(1e5.p-10)+0,5 Vi (T-1¢5 ) (1.8)

JluHamMuKka W3MEHEHUs IUIONIaAu TOoXKapa XapaKTEePU3YyeTCs CKOPOCTHIO
pocTa IUIOAAM TOXKapa. OTOT MapaMeTp ONpenesercs Kak IHepBas
MPOU3BO/IHAS OT ILIONIAJAM MOXKapa M0 BPEMEHH:



===, 1.9
VSH dt ( )

Ecmm moxap umeeT mTpsAMOYroyibHYI0 ¢GopMy, TO IUIOMIAAb TMOXKapa
YBEIUYUBACTCS IO JUHEWHOUW 3aBHUcUMOCTH (puc.l.6). S, =n-a-L (n - yucmo
HalpaBJICHUN pa3BUTHUS TI0XKapa, g - IIMPUHA IUIOMIAAM ToXkKapa (3/1aHus,
TTOMEIICHHUS ).

Puc. 1.1. ®dopma mromau noxapa mnpu k = 1

-

Puc. 1.2. ®dopma mromaay noxkapa npu k = 0,5

Puc.1.3. ®dopma romaau noxapa mpu k = 0,25

Puc. 1.4. dopma 1IoHIAAM TMoXkKapa NOpU JOCTUKECHHUH IUIAMEHEM
OTpaKIAIONINX CTEH 3aHus (TpPaHUI] TOpIOYeH Harpy3Ku)



3anaua 1.1. OnpenenuTs mionaab, NepuMeTp U PpoHT moxkapa Ha 25-i
MUH €r0 PasBUTHSA, €Cli Vy; = IM/MUH, Teg, = 17 MuH (CXeMa 00BbEKTa U MECTO
odara ropeHusi peCTaBleHbl Ha puc.1.5).

-
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Puc.1.5. Cxema 00beKTa U MECTO O4ara rOpeHuUs.

3agava 1.2. Onpenenuts BpeMs CBOOOIHOIO PasBUTHs I0XKapa Tcgp,
€CJIM Ha MOMEHT BBEJICHHS IEPBOT0 CTBOJIA IUIOLIAb MOXKapa cocTaBuia Sy =

=250 M2, TUHEWHas CKOPOCTh PacClpOCTpPaHEHUs IUIAMEHU cocTaBisieT V; = 0,8
M/mMuH. [lokap BO3HHMK Ha OTKPBITOM MPOCTPAHCTBE (CxeMa OOBEKTa U MECTO
oyara TOpeHHs TOKa3aHbl Ha puc.1.6).

-

-

15 _I_:I

L 30 L

Puc.1.6. Cxema 00beKTa U MECTO O4ara rOpeHuUs.

3amaua 1.3. Onpenenuts Bpems 10 COOOIIEHHS O TIoXKape, €CJIM IO b
no’kapa Ha MOMEHT IPHUOBITHS MIEPBOTO MOXKAPHOTO MoipasenaeHus S, = 200m?,
BpeMsl cienoBaHus AT.; = 5 MUH, JIMHEWHAs CKOPOCTh PaCIpOCTPaHEHUs
wiamenu V; = 0,9 M/MuH (cxemMa o0beKTa 1 MECTO O4ara ropeHusl MmoKa3aHbl Ha
puc.1.7).

300 |

L 50 L

Puc. 1.7. Cxema 00BbEeKTa U MECTO O4ara rOpeHHUs.



3amaya 1.4. OnpenenuTs JIUHEHHYIO CKOPOCTh PacHpOCTPAHEHUS
IJIAMEHU, €CJIM TUIOMIaAb Mmoxkapa Ha 25-u MuH S; = 250 M?, nepBbIil CTBOJ Ha
TylIeHHE Mokapa Obl1 mojaH Ha 20-i MuH (cxeMa OOBEKTa W MECTO ouara
ropeHus oKaszaHbl Ha puc.1.8).

e

=

25

B

L 40 L

A A

Puc.1.8. Cxema 00beKTa U MECTO O4ara rOpeHuUs.

3amava 1.5. Onpenenuts CKOPOCTh pOCTa IIIOLIAIU MOKapa Ha 23-ii MUH
€ro pasputus, eciu V; = 0,8 M/MuUH, BpeMst CBOOOIHOTO Pa3BUTHs MOXKapa Teg
= 18 MuH (cxeMa 00bEKTa U MECTO O4ara ropeHus rnokaszansl Ha puc.1.9).

-

-

20 _I_:l

L 40 |

Puc. 1.9. Cxema 00beKTa U MECTO O4ara rOpeHuUs.
3amaya 1.6. OrnpenenuTs JIUHEHHYIO CKOPOCTh PacHpOCTPAHEHUS
IJIaMeHu V7, ecnu miomaab noxapa Ha 30-id muH ero passutus S; = 400M?, a
CKOPOCTb pOCTa IIIomaau noxapa Vg, = 10 M?>/MuH, niepBbId CTBOJ HA TYIICHUE

noxkapa Obl1 BBeleH Ha 20-i MUH (cxeMa OOBEKTa M MECTO ouara mnoxapa
nokaszansl Ha puc.1.10).

-

-

ZS_I_:I

L 50

hr

Puc. 1.10. Cxema 00beKTa U MECTO O4ara rOpeHuUs.



3agaya 1.7. Onpenenuth MoOWEAAb, NMEPUMETP M (POHT IOXKapa Ha
MOMEHT COOOUIEHMSI AUCTIETYEPY MOKaPHON OXpaHbl, BBEJICHUS [IEPBOro CTBOJIA
U €ro JIOKaIM3aluH, €eciIM IUIoWaAb I[oXapa K MNpHOBITHIO IEPBOTO
noapazaeneHus B 21.30 S, = 250 M2, a cKOpoCTh pocTa Iuiomaay noxapa Vs, =
25 m*/muH. Bpems coobmieHusi o noxape 21.23, Bpems yokanmuzanuu 21.55.
ITponomxnTenbHOCTE 00€BOTO pa3BEpThIBaHuA Ats, = 2 MuH. IlocTponts
rpaguk pocTa IUIOHIAAM TIOKapa BO BpEeMEHHU (cxemMa OOBbEeKTa U MECTO
BO3HMKHOBEHUS O4ara ropeHus nokaszansl Ha puc.1.11).

-‘1[(- 2{] l"'II'(-
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| 30
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Puc.1.11. Cxema 00bEKTa U MECTO OYara ropeHusl.

3agauva 1.8. Ha MoMeHT mpuOBbITHS MEPBOTO MOJpa3JEiICHUs Ha MOXKap
oAb ToXKapa cocTaBisia S, 3a BpeMs NpoBeacHUus 00eBOro
pa3BEPTHIBAHMS TIOMIAAb MOXKapa yeennuuiach Ha K ,% . Onpenenurs:

1) mmomaae noxkapa Ha 10-i1 MUH ero pa3BUTHS;

2) mJoma s nokapa Ha MOMEHT JIOKAJTU3ALIMH.

[TocTpouTs rpaduik pocra MmiIoMAAN MOXKapa BO BPEMEHH.

Jlokanu3anus mo)apa HacTyIWJIa IMOCJE BBEACHUS CTBOJIOB IMOCIEIHUM
nojipasjiesiecHueM, TpUOBIBIIUM Ha TOKap Mo 2-My HOMEpPY BbI30BA.

[ToBbIIeHHBIH HOMEP BbI30Ba ObLT 00bsiBiIeH nepBbiM PTII cpa3zy, mocie
npuOBITUSL HA TIOKap (BapuUaHT PacIoJIOKEHHUsS] o4ara ropeHus, Bpemsi 00eBOro
pasBEPTHIBAHMA Tp,, IUIOIIAAB NOXKapa Sy, K,% 1 BapuaHT pacnucanus BbI€310B
pUBEAEHBI B Ta0J.1, pa3Mepsl 31aHKs U MECTO o4ara - Ha puc.1.12).



1 H
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Puc. 1.12. Cxema 00bEKTa U MECTO O4ara ropeHusl.
Tabnuma 1.1
Howmep Mecto [Lnomans Bpems Bapuant
BapUaHTa ouara noskapa 60eBoro K, % pacnucanus
S, M? pa3BEPTHIBaH BBIE3/I0B
us
T6.p » MMH

1 2 3 4 5 6
1 I 300 3 40 1
2 II 200 3,5 40 2
3 I 100 2 30 3
4 v 150 2 30 4
5 v 140 3,5 40 5
6 I 350 2 30 6
7 II 180 2,5 30 7
8 I 120 2 30 8
9 v 160 3 50 9
10 v 130 2 30 10
11 I 400 3,5 50 1
12 II 160 2 30 2
13 I 130 3,5 40 3
14 v 170 2 30 4
15 A% 120 2,5 40 5
16 I 330 3 40 6
17 I 150 2,5 40 7
18 I 140 2,5 30 8
19 v 180 3,5 40 9
20 v 110 3,5 50 10
21 I 370 2 30 1
22 II 170 2,5 40 2
23 I 110 2 30 3
24 v 190 3,5 40 4
25 A% 100 2 30 5
26 I 420 3,5 50 6
27 II 190 2 30 7
28 I 130 2 30 8
29 v 120 3,5 50 9
30 \Y 200 2 30 10
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2. PacyéT mapamMeTpoB TylIeHHS MOKapa

K mapamerpam TymeHus rnoxapa OTHOCSTCS:
- IUIOIIAb TYLICHHS Sy, M2 ;

- Tpedyemas I, 1 (pakTndyeckas MHTEHCUBHOCTb IIOJIa4M OTHETYHIANIMX
BEILECTB [y, JI/C° M";

- TpeOyeMbIit O, 1 pakTHdecknil Oy pacxo| OTHETYIIAIIUX BEIECTB, JI/C;

- TpebyeMblii ¢® u dhakTHUecKuii ¢° VyIeapbHBIM Pacxoj OTHETYIIAIIX
YA YA

BEIECTB, JI/M;

- YUCJIO HallpaBJIE€HUH BBOJA NPUOOPOB TYIICHHUS, IIIT;

- CKOPOCTb TYIICHHS IUIOLIAN M0XKapa Vy, M°/MHH; MPOIOIKHTEIBHOCTD
JIMKBUIAUH TOPEHUS, AT, MHUH.

Jlia mpekpalleHusl pacpOoCTpaHEHUsl OTHS MO (POHTY MOXKapa CieryeT
[IOJaBaTh OTHETYIIAIIUE BEIIECTBA C ONPEACICHHONM MHTEHCHUBHOCTBHIO [. [lpm
HTOM JOJDKHO BBIITOJHATHCS HEPABEHCTBO

Iy > L; (2.1)
0

Jo="2; (2.2)
St

3Hauenust TpeOyeMoill (HOPMATHBHOW) WHTECHCUBHOCTH IPUBENICHBI B
[Tpunoxenuu 4 i HIIb 201-96.

Jns peanmzanuu  ycioBus (2.1) HeoOxoaumo, 4TOOBI (akTUUeCKui
pacxojl OTHETYMIANTUX BEIIECTB W3 BBEACHHBIX IS JIMKBHUIAIMA TOPEHUS
CTBOJIOB MPEBBIMIAT pacdéTHOE (TpedyemMoe Ha TYIICHHE) 3HAYeHUE pacxoja,
T.€.

0y > Ou: 2.3)
dakTHYECKUM pacxo ornpesensercs no Gopmyre

0= £1" s (2.4)
rae: mn; - 4YUCIO I-X CTBOJIOB, ¢ .,; - pacxoa C 1-T0O CTBOJIA

(XapakTepuCTUKH MpUBEICHHI B [IprtoxkeHuu S); m - 9UCIIO THIIOB CTBOJIOB.

TpeOyemblii pacxod paBeH IIPOM3BEACHUIO IUIOMIAAW TYIICHUS Ha
TpeOyeMyr0 HHTCHCUBHOCTb:

0= S:- Iy 2.5)
JImst MOCTHIKEHUS YCIIOBHM JIOKAJIM3AIMK TakKe HE0OXOAMMO, YTOOBI YHCIIO
OOCBBIX MO3WIMA  CTBOJBIIUKOB COOTBETCTBOBAJIO TpeOyemMoMy, T.c.,
PacCTOSIHUE MEXIY HUMH JOJDKHO OBITh PaCUETHBIM.

Inowaoe mywenus - 3T0 4acTh IUIOMAAU (MM BCS IUIOMIAb) TTOXKapa B
HaIpaBJICHUH PACTIPOCTPAHECHUsS] OTHSA, Ha KOTOPYIO pEaIbHO MOXET OBITh
MOJIaHO OTHETYIIAIIee BemecTBO. B o01mem ciyyae miomaas TymeHus (puc.2.1)
MOYKHO OTIPEJICIUTD 10 (hopMyIIe

11



S:=®u" hrs (2.6)
rae: @, - JUHEHHBIN napaMeTp noxapa, Co CTOPOHbI KOTOPOTO BO3MOKHA
nojava OrHeTymamniero Bemectsa (GpoHT), M; /4, - TIyOMHA TYIIEHUS CTBOJIOB
(mng pyuHbIX ;. = 5 M; aist nadetHsix 4, = 10 M; 1J1s1 MOHUTOPOB U BOJSTHBIX
nymeK j, = 15 m).

[Tpu onpenenenuu S, sl KpyroBoi GopMbI pa3BUTH TToXkapa (puc. 2.2)
HEOOXOJIMMO YYUTHIBATH U3MEHEHHE JIJTUHBI OKPYKHOCTH OT BHEIIHEU T'PAHUIIBI
nokapa k ouary roperus. [loaromy 11st KpyroBoit popmbl

S:=k-x-L2—k-z-(L,~h ), wmm §,=k-P,-h.—k-7-h2; (2.7)

rae: k - kKodPUIMEHT, YYUTHIBAIOIIMNA Yrojl B HAIpaBICHUH Pa3BUTHS

noxapa. Eciu mopadya OTHETYIIAIMX BEIIECTB OCYUIECTBISETCS IO BCEMY

nepuMeTpy nosxapa (puc.2.3), To oMb TYIIEHUS Onpenesnsercs no hopmyse

S:=Su—m-(L,—h)"; (2.8)

llepumemp mywenus OUPENENAECTCS, UCXOASl U3 BEIUYMHBI IEpUMETPA

noxkapa, 4uclia HalpaBJICHUN BBEJCHUSI CTBOJIOB M TJIYOMHBI TYIICHUS STUMHU
CTBOJIaMH.

Ecnu muist Tymienus noxapa MCIoyib3yrTCsl pyYHbIE€ U JIaeTHbIE CTBOJIBI,
TO JJisi ONpeNeNeHUs] TUIOMAAN TYIICHUST HeoOXoaumo pa3ouTh (pOHT (WUiu
NepUMETP) ToKapa Ha YYACTKH, HA KOTOPBIX pabOTarOT pydHbIe WK JadeTHbIC
cTBOJBL. [Ipu ATOM HEOOXOJMMO yUUTHIBATh (PAKTUYECKUM MEPUMETP TYIICHHUS
CTBOJIOM

pp=Tem . (2.9)
L hr
[Inomans TymieHust OyAET ONPENeNAThCs KaK CyMMa TUIOIaeH TyIIeHUs
JUISl Y4acTKOB, Ha KOTOPBIX, COOTBETCTBEHHO, pabOTalOT py4yHbIE U Ja(EeTHHIE

CTBOJIBI

St=SrpT St.n (2.10)
rae: Syp ¥ Sy - WIOMIAAW TYIIEHUS U1 PyYHBIX M JaQETHBIX CTBOJIOB,

OTIPEACIISIIOTCS B 3aBUCHMOCTH OT (hOPMBI TUIOMIAIN TTOKapa, HapaBICHUH €ro
Pa3BUTHS M BBEJICHUS CTBOJIOB 110 opmyiiam (2.4), (2.5), (2.6), (2.8).
JUia JMKBUAALMKA TOPEHUs Ha Yy4yacTKe IUIomaAu mnoxkapa AS, mnpu

cobmoaennn ycioBus (2.1) HeoOXOAUMO MOJATh OMPEACTIEHHOE KOJIMYECTBO
orHerymamero BemecrBa AJy,,. Heobxoaumoe s mpekpallleHus TOpeHUs

OTB *

KOJIMYCCTBO OrHCTYIIAICro BCIOCCTBA, IIOJAaBACMOC Ha CAWMHHOY INNIOHIaIN

no>kapa, Ha3bIBAETCS y/IEJIbHBIM PACX0J0M
A WOTB
9p="1_ > (2.11)
AS,
YMHOXHUM YHUCIIUTENb W 3HaMeHarelb B Qopmyne (2.11) Ha Bpems
MPEKpaICHUS TOPCHUS AT

12



_ AW()TB‘AT .

=" (2.12)
ASH'AT
C y4é€rom TOrO, uTo [ = ASW—OA , hopmyiy (2.11) MOKHO IpeICTaBUTH B BUJE
it ' T
gy =1-At; (2.13)

@aKTUYECKUNM YIEIbHBIA PAcXOJ] IOKa3bIBAET, CKOJBKO OTHETYIIAIIETO
BEILIECTBA OBUIO TOJAHO 3a BCE BpPEMs JIMKBUJALUMU TOPEHUS Ha EIUHUILY
IUIOIAH TI0Kapa:

WOTB
qn=""; (2.14)

2
roe: Sp°¢ - IUIomaab IMOXKapa HAa MOMEHT JOKAIM3AaLUU, M5 W, -
KOJIMYECTBO OTHETYIIAIETO BEIIECTBA, MOJAAHHOE JIJIS JINKBUAAIIUA TOPEHHUS;

W0T3=iql_'fpi; (2‘15)
i=1

TZ€: 7, - BpeMs pabOTHI i-r0 CTBOJA; 71 - YUCIIO CTBOJIOB.

I[I/IHaMI/IKa YMCHBHICHUA INIOIIAJIN ITOKapa ¢ MOMCHTA €TI0 JIOKAJIU3allhnH
A0 JIUKBHOAIINHN XapPaKTCPU3YCTCA CKOPOCTBIO TYHICHUA ITOKAapa

S —S ASy
—2—tl gy Y= S ; (2.16)

7,71, AT

rac: S, - miomaiab I1oKapa Ha MOMCHT BpPCMCHHU T > S - Ijomaab

Ve=

IIOXXapa Ha MOMCHT BPCMCHU T, ; ASH - YMCHBHICHUC IINIOINAJIH IIOKapa 3a

BpeMs AT.

Ecnu uucnurens u 3HameHarenb B Qopmyne (2.16) yMHOXUTH Ha
HEOOXOMMMYIO  JJIi  MpEeKpalleHUuss TOpPEHUs HHTEHCUBHOCTh  IOJA4H
OTHETYIIAIIKUX BEIIECTB, TO (hOopMyJia ONPEACIICHUs] CKOPOCTH TYIIECHUS TPUMET
BUJ:

ASuIn
Vi=—"; (2.17)
AT-Ix
17RI0 | VTZ%; (2.18)
qy;[
Ilpooonsxcumenvhocms  aukeuoayuu  20peHus - STO  BPEMEHHOMN

IMPOMCIKYTOK OT MOMCHTA BBCIACHH:A IICPBOI'O CTBOJIA HAa TYHICHHUC OO ITOJHOI'O
IMPCKpamCHUA IrOpCHHUA. HpOI[OJDKI/ITGJIBHOCTB JIMKBU AT IrOpCHUA
CKJIabIBACTCs n3 ABYX XApaKTCPHBIX BPCMCHHBIX HHTCPBAJIOB -
MNPOAOJIDKUTCIIbBHOCTHU JIOKAJIMU3allMH II0ZKapa (ATHOK) H IIPOAOJIZKUTCIIBHOCTHU

JUKBUAJALUY 1TOKAPA (A T )-

13



IIpooonscumenvHocme noKanU3aAyUU NONHCAPA - BPEMEHHOU MPOMEXKYTOK
OT MOMEHTA BBEJICHUS IIEPBOr0 CTBOJIA JI0 HACTYIUIEHUS MOMEHTA JIOKAJIM3aLUU
IoXxapa.

IIpooonscumenvHocme auxeuoayuu nodxcapa - BPEMEHHOU MPOMEXYTOK
OT JIOKJIM3ALMH 10%kKapa 10 MOMEHTA ITOJIHOI0 INPEKPALLEHUS TOPEHUS.

Ecnu 3agatecst yciioBueM, MpU KOTOPOM CKOPOCTh TYHICHUS TOXapa -
BEJIMUMHA Heu3MeHHas (J/, = const), TO BpeMs JUKBUJALMHU TOXKapa MOXKHO

OyJneT onpeAeauTs o ¢popmylie

ATJ'H/IK = Sn ; (2.19)
V.
W Az, = SHQ.qYH ; (2.20)

Cxema ompeneneHuss  IUIOMIAAM  TYLIEHUS  IpH
OpSMOYTOJIBHOM (popMe pa3BuUTHS MOXapa: a) ¢ OJHOTO
HaIpaBJIeHUs; 0) C IBYX HAlpaBICHUM.

14



Puc.2.2. Cxema miomanu TylIEeHUs IMOXapa: a) HpU KPYroBoit
¢dopme ero pa3Butus, 0) Ipu cMemanHon popme (Kpyrosas
U TIPSIMOYTOJIbHAS).

15
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4 X?I}T A - &
T B

e

\ Ly L,
T A A A

> -
> .

0

Puc. 2.3. Cxema miom@aau TyHIeHUs  Tokapa IIpy  [ojaye
OTHETYIIAIKUX BEIIECTB M0 HampaBieHusIM: a) n =4; 6) n = 3;
em=2;2m=2;0)n=1.
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3agaua 2.1. OnpenenuTh IUIOMIAJAb TYIIEHUS M Pacxoi BOJAbI JJIs
TYIICHUs] TIOXapa: a) Py4HbIMH U 0) nadeTHBIMU CTBOJIAaMH Ha 25-W MUH
pa3BuTUA Moxkapa. M3BeCTHO, 4YTO JIMHEHHAsT CKOPOCTh PAaCHpOCTPaHCHUS
miamenn ) ;= 0,8 M/MUH, HOpMaTHBHasT WHTEHCHBHOCTHL [,= 0,15 /e,

(cxema 00bEKTa U MECTO Ooyara rnoxapa nokasaHsl Ha puc. 2.4).

30

10 [
50

Puc. 2.4. Cxema 00BbEKTa U MECTO OUYara ropeHusl.

3amaua 2.2. OnpeaenuTh HeOOXOIUMBIA PacXod BOJABI JJIsl JJOKaIU3aIuu
N0Kapa U TYLIEHU [0 €ro NEPUMETPY: a) pyUHBIMU U 0) JJaheTHBIMU CTBOJIAMM.
[Imomanpe moxkapa Ha OTKpPBITOM ckiane xpaHenuss TI'M cocrtaBmsier S§,=

2 2
=500M". HopmaTuBHass MHTEHCUBHOCTH cocTaBisgeT [,= 0,2 JI/ cM~ (cxeMma
00BEKTa U MECTO OYara rnoskapa rnokasaHsl Ha puc. 2.5).

3

H

7 0

A

Puc.2.5. Cxema 00BEKTa U MECTO OUYara ropeHusl.

3agaua 2.3. Onpeaenuts BO3MOKHOCTD JIOKAJM3AUM TOXKapa, IUIOMIA/Ib
KOTOPOTo cocTaBmsieT S,= 450 M (cxemMa 00BEKTa M MECTO 0Yara TOpPCHHS
MoKa3zaHbl Ha puc. 2.6), ecinu Ha ero TyuieHue BBeneHbl ctBosbl PC-70, PC-70
(dy= 25mm), TUIC-II20 (4d,= 28mm). HopmaTuBHasT WHTEHCUBHOCTH [, =
=0,2 JI/ c-M? .
40

-

25 n

Puc. 2.6. CxeMa 00bEKTa M MECTO OYara ropeHus.
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3agaua 2.4. Onpenenuts pacxo/1 BOJAbI U HAIPaBJICHUS BBEJICHUS CTBOJIOB
JUISL JTOKaJU3aIuy mmoxapa (cxema 00beKTa U MECTO oyara ropeHHs ITOKa3aHbl Ha
puc. 2.7), ecau U3BECTHO, YTO ILIONIAAb IMOYKapa Ha MOMEHT COOOIICHUS 0 HEM
aucnerdepy  cocraBmsiia S,= 40 Mz, BpeMsl  CJIEJIOBaHUSA II€PBOTO

noApazaeneHus Art.,= 5 MuUH. Ha Tymenue moxapa Owutn BBeneHsl PC-70
(t6.p= 2mun), nBa PC-70 (d,= 25MM, 15,= 3wmuH). Hopmaruenas

UHTEHCUBHOCTH [, = 0,15 n/ c-M” , IMHeHHAs ckopocth V= 0,9 M/mMuH (cxema
00beKTa 1 MECTO ouara rnokapa rnokasassl Ha puc.2.7).

40

14

5

3l 25

Puc. 2.7.  Cxema 00bexTa n MECTO OYara rOpeHus.

3amava 2.5. OnpenenuTs HaMpaBICHUS U OYEPEIHOCTh BBEICHUS CTBOJIOB
JUISL JIOKaJIu3aluu Mo)kapa Ha MUHUMAaIbHOU Iomaan. Ha Tymienue noxkapa B
3JaHUM TIPOMBIIIJICHHOTO MPEAnpUsaTHs ObUIo moaaHo 5 crBojoB (nBa PC-50,
nBa PC-70 (4,= 25vmm) u PC-70) cumamu aByx kapayioB. [lepBoiii kapayn
npuObLT K MecTy noxkapa B 18 u 00 MuH, momaas noxapa cocrasmia S, = 400
M2, nepBbiid cTBOJ ObLT BBeJleH B 18 u 02 muH, emnie 1Ba ctBosia B 18 u 04 MuH.
[Toxxap ObLT TOKaNM30BaH B 18 4 12 MUH mociie BBEICHUS JIBYX CTBOJIOB BTOPBIM
KapayJyioM, KoTopbiii ipuobu1 B 18 u 10 MuH. HopmaTrBHAS MHTEHCUBHOCTD [, =

2 o
0,15 JI/ C-M”~ , JIMHEWHAs] CKOPOCTh pacnpoCTpaHeHus riamenu J ;= 0,9 m/muH
(cxema 00BbEKTa U MECTO OuYara rnoxapa rnokasassl Ha puc.2.8).

12

L F

40

10 2

41 25 | an

A

Puc. 2.8. Cxema 00BEKTa U MECTO OUYara ropeHusl.
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3. ITocTtpoenue coBMeméHHOro rpaguka u3MeHeHHUs IUIOLIAH MoXkKapa,
TPe0yeMoro u (paKTH4eCcKOro pacxo0B OrHETYIAINMX BelIeCTB.

CoBMeméHHBIN  TpadUK  CBS3BIBAET  OCHOBHBIE  I'€OMETPHUUYCCKHE
mapamMeTpbl Pa3BUTHS | TYIICHUS TMokapa (IUIOManas IoKapa, IUIONIaab
TYIICHHUs]) C HEOOXOJMMBIM PACXOJOM OTHETYIIAINX BEIIECTB, OMUCHIBACT
TUHAMUKY HapamuBaHusa (PaKTHYECKOTO pacxoja OTHETYIIAIMX BEIICCTB,
MOKa3bIBACT MPOJODKUTEILHOCTh OCHOBHBIX JTAallOB PAa3BUTHUS W TYIICHUS
noxkapa (BpeMsi CBOOOJIHOTO pa3BUTHUSL MOXapa, MPOJOJLKUTEILHOCTD
JIOKAIU3alliy 1 JTUKBUJIALIMU TT0Kapa).

Meroanka mocTpoeHus: COBMEIIEHHOTO Tpaduka U3JI0kKeHa B UHCTPYKITUU
(4). I'paduk cTpoutcs B JeKapTOBOM cucrteme KoopnauHat. [lo ocu opaunHar
OTKJIaBIBACTCS CIICBA - ILIOMIA/Ab MOXKAPA MM TYIICHHS, M’; CIIPaBa - PAacXo
OTHETYIIIAIIETo BEIIeCTBa, JI/C.

CoOTBETCTBHE MEXTY TIIOMIAIBI0 U PACX0JIOM JIOCTUTAETCS] YMHOKCHUEM
3HAUCHUU IUTOMIAA HAa TpeOyeMylH0 HWHTEHCHBHOCTH IIOJa4YHM OTHETYIIAIINX
BCIIECTB.

[To ocu abcuuce OTKIIaIbIBAETCSl aCTPOHOMUYECKOE BpeMs B yacax (Wid B
yacaXx M MUHYyTax). B Touke Havyaya KOOpAWMHAT yKa3bIBAC€TCS MPEIIOIaracMoe
BpEMsI BOSHHKHOBEHUS TOKapa.

Ecnm momaya orHeTymaniux BEmecTB OCYIIECTBISICTCS TT0 BCEH TUTOIIAIH
no’kapa, To Ha rpaduke MOKa3pIBAIOTCA JBE 3aBUCUMOCTH (puc.3.1): usmMeHeHue
BO BpEMEHHM IUIOmaauM moxkapa (Tpedyemoro pacxona) (kpuBas 1) u
dakTrueckoro pacxona (Jomanas 2).

2
Sn,?M Q?‘n"llrc B X 5
IH =0,151/c - m )

500175

SEDK

4007
=004

2000

100+

]_?EIE S Toox | T . MHH

Puc. 3.1. CoBMeniénnbiii Tpaduk (TI0ja4a OTHETYIANINX BEIICCTB
10 TUTOIIAIH TTOKapa)
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Ecnu orHerymamumy BelecTBaMU BO3MOKHO 00paboTaTh TOJBKO YacTb
wiomaan moxapa (IJIomaas TYHIEHUs1), TO Ha Trpaduke HEOOXOIUMO
IpEJCTaBUTh TPU 3aBUCUMOCTH (puc.3.2): M3MEHEHHE IUIOIAAN Io)Kapa BO
BpeMeHu S, = f (r) (kpuBasg 1), wH3MEHeHME IUIOHIAAM TYLIEHUS WIH

TpeOyeMOro Ha TYIIEHHE PacXo/ia BO BpEMEHH ST(QT,,) =f (r ) (kpuBas 2, npu

KpyroBoii (Gopme pa3BUTHSA TMOXKapa - MyHKTHPHAS JUHUS) W HW3MCHCHHE
hakTryeckoro pacxosa Bo Bpemenn Oy = f(1) (omaHas 3).

S, 1’
SJI:.[IDK

TI0KE
SUoR|Th_

Tss 1 Tmox T

CoBmem€énnbli rpaduk (1Mojavya OrHETYIIANUX BEUIECTB
10 IUIOUIAN TYHUIEHUS): Tposy - BPEMSI BOBHMKHOBEHMSI

IIOXapa; tgg] - BPEMs BBCACHUS IICPBOI'O CTBOJIA; Tjnox -
BpEMsI JIOKAJIM3AalUU MOXKAPaA; Tyyx - BPECM: JIMKBUAAUU

. JIOK JIOK 6 (v
Imoxkapa, QTP Yy - COOTBETCTBECHHO  TPCOYCMbIU,

dakTHUECKUH  pacxojJ HAa MOMEHT JIOKaJIH3alluH,
5SS - COOTBETCTBEHHO IUIOMIA[Ib  TYIICHHUS,
IO b II0XKapa HAa MOMEHT JOKATHM3AUUH; T,

BpeMs TYILIEHUS I10Kapa.

20



3apaua 3.1. [loctpouTs coBMemEHHBINA TpaduK, MOKa3aTh HAPABICHUS
BBEJICHUS CTBOJIOB (cxeMa o0O0beKTa, MeECTO od4ara ropenus, puc.3.3).

Onpenenuts (aKTUYECKUN YIETbHBIA PacXxoJl BOJbI, MOJAHHBIA Ha TYIICHHE
(I) .

noxapa ¢y, . N3BeCcTHO, 4TO MoXKap MPOU30IIEN Ha OTKPBITOM CKJIAJI€ XPAHEHHUS

TI'M, miomanp moxapa Ha MOMEHT BBEACHHUS IepBoro ctBoia S,= 150 M.

JluneiiHasi CKOPOCTh pacnpocTpaHeHus miameHu ;= 1,0 M/MUH, HOpMaTUBHAS

WHTEHCUBHOCTH [, = 0,2 JI/ (c M? ).

Bpewms BBenenus ctBosioB: PC-70 — 18 u 05 mun; PC-70, PC-70 (d,= =25MM) —
18 u 08 mun; PC-70, PC-70 (d,= 25mMMm) — 18 u 15 mun; IUIC - [120 (4=
28mMm) — 18 u 18 mun; PC-70 (4, = 25MM) — 18 1 20 MuH.

[Tpo10BKUTENTEHOCTD JIMKBUJAIIUMH TI0’Kapa COCTaBMIIA 25 MUH.

50|

41

Puc. 3.3. CxeMa 00bEKTa M MECTO OYara ropeHus.

3apaua 3.2. [locTtpouTs coBMEMIEHHBIA IpaduK, MOKA3aTh HAIPABICHUS
BBEJICHUS CTBOJIOB Ha MOMEHT JIOKAJIM3allUU ToXKapa (cxema 0O0bEeKTa, MECTO
odara ropeHust fanel Ha puc. 3.4). I3BecTHO, YTO IJIONIAAb MOXKapa HAa MOMEHT
2
BBEJICHUS MEPBOTO CTBOJIA cocTaBmwina S, = 300 M°, a HA MOMEHT JIOKAJIU3alN1
2
Sy =750 M", HOpMaTUBHAasA UHTEHCUBHOCTH [, = 0,1 JI/ (c M> ).

Bpewms BBeaenus ctBosoB: PC-50 — 19 4 10 mun; PC-70 — 19 u 12 mun; PC-70 —
19 9 13 mun; PC-70 — 19 u 19 mun; PC-70 — 19 u 21 muH.

@akTUYECKUA YAEIbHBIM pAacXoJ Ha TyLIEHUE IoXkKapa COCTaBUI qq)

}’)1:
=16011/m> .

]l

26 _D

Puc. 3.4. CxemMa 00bEKTa M MECTO OYara ropeHus.
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3apauya 3.3. [loctpouTh coBMEMIEHHBIN T'paduK, MMOKA3aTh HAMpPaBICHUS
BBEJICHUS CTBOJIOB (cxeMa OOBEKTa, MECTO odara ropeHus IpeiACTaBIICHBl Ha
puc. 3.5), onpenenuTh (HAKTUUECKUN YyIEIbHBIM PacxoJ]i BOJbI, IMOJAHHOW Ha
TYLIEHHE MOoXKapa q(}l,’ﬂ. N3BecTHO, 4YTO mIOmaAp MOXKapa HAa MOMEHT
nokanu3amuu noxapa 21 u 20 mun S,= 900 M, JHHeHHas CKOPOCTH
pacnpoctpaHeHusi miamenu J,= 0,9 M/MuH, TpeOyeMblid pacxoj BOJbI Ha

MOMEHT JIoKaimm3auuu Q.= 4371/c, TpeOyeMblii yIENbHBIH PacXon q;ﬂ=

200 n/ M? . Ha Tymrenne noxxapa 6sutu mogasst gsa PC-70 (4, = 25mm), nsa PC-

70 u IJIC - 1120 (4,= 32MM), AMHAMUKa BBEJICHUSI CTBOJIOB MOKa3aHa Ha PHUC.
3.6.

Qpeye

10 Al _
] 50|
400 ]
P 40 a0l
200
¥
0L . 1] |
T Mo
2 A 3
Puc.3.5. Puc.3.6.

3agaua 3.4. [Toxxap npou3oLI€ENn B KOPMYyCe MO U3rOTOBICHUIO MTPOAYKIIUU
u3 npeBecunbl. CooOleHne o noxape noctynuio aucnerdepy B 18 u 20 mun. K
MOMEHTY MPUOBITUS Ha TOkKap MEPBOTO KapayJlia miomaab noxapa S, . [lepsiii
PTIT no BHemHuUM mnpu3HaKaMm OOBABWI 3-ii HOMEp BhI30Ba. Bpemsi GoeBoro
pasBEéprhiBaHus mepBoro Kapayma A1, = 4 MuHH, Bpemsa 00eBOro

pa3BEPTHIBAHUS MOCIEAYIOMUX TMoApasaeneHud Atg , = 3 MmuH. TymeHue

ocymiecTBiIsIoch 3BeHbsiMU ['J13, ucnonw3oBanuck ctBoibl PC-70 (4,=19; 25
MM).

¥ i ¢
Omnpenenuts ynenabHBIA —(QaKTHYCCKHHA pacxod ¢y, (aKTHYCCKYIO

WHTEHCUBHOCTbH I0Ja4d BOJbl HAa MOMEHT JIOKAJIU3ALUH, MPOIJOJIKUTEIBHOCTD
JOKaNu3alli ¥ JUKBHAauu Toxkapa. [locTpouth coBmemEéHHbIA Tpaduk
U3MEHEHHS IUJIOMIAIM ToXapa, HEOOXOIUMOro u (haKTHUYECKOTO pPacxoioB
OTHeTyIIamux BeniecTB. Cxema 00beKTa U MECTO ouara rOpeHHsl JIaHbl Ha PUC.
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3.7. 3HaucHuS SusVius In» BapHaHT pacliuCaHud BBIC3AOB M MCCTa

Qy;[ ’
BO3HHUKHOBCHMUS HO)Kapa OHpC,Z[eHI/ITB n3 Ta6ﬂ. 3 1 .

CEILAT I[EX OEPAEQ TEH [PEEE CHHED cKknag, ‘;5
i nonydabpm-
nonydhafipe w[] v[J VI mg’:lﬁ p i
TOE FEFOE i
1o
VI [] %]

oLl
il el
b2

10 ug mpQ VL[]

Tl
=%
[N

-l
[

o [ [w [w [ [12 [o]i
Puc. 3.7. Cxema 00BEKTa U MECTO OUYara ropeHusl.
Tabmuma 3.1
Howmep Sus | Vs Vs I Gy Bapmant ) oo
BapUaHTa M M/MUH (e M) 2 PACIHMCAIBL | ke
n/m BBIE3]I0OB
1 450 1,1 0,2 150 1 I
2 430 1,1 0,2 170 2 I
3 250 0,9 0,22 190 3 I
4 500 1,1 0,2 210 4 v
5 520 1,2 0,2 230 5 \%
6 240 0,8 0,25 250 6 VI
7 260 0,9 0,22 150 7 VII
8 480 1,2 0,25 170 8 VIII
9 310 1,1 0,25 190 9 IX
10 400 1,2 0,2 210 10 X
11 480 1,2 0,25 230 1 I
12 460 1,2 0,2 250 2 I
13 280 0,8 0,25 150 3 I
14 530 1,0 0,2 170 4 v
15 550 1,0 0,2 190 5 \%
16 260 0,9 0,22 210 6 VI
17 280 0,8 0,25 230 7 VII
18 440 1,2 0,25 250 8 VIII
19 370 1,1 0,25 150 9 IX
20 520 1,1 0,2 170 10 X
21 380 1,2 0,25 190 1 I
22 490 1,1 0,2 210 2 I
23 300 0,8 0,25 230 3 I
24 560 1,1 0,2 250 4 v
25 580 1,0 0,2 150 5 \%
26 290 0,8 0,25 170 6 VI
27 290 0,9 0,22 190 7 VII
28 460 1,0 0,25 210 8 VIII
29 410 1,1 0,25 230 9 IX
30 300 1,3 0,25 250 10 X
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[Tpunoxenue 1.
JIuHellHas CKOPOCTh PACIPOCTPAHEHUS TOPEHUS HA
PA3IMYHBIX 00bEKTAX

OOBEKThI, MaTEpUAIIBI CxopocTb
pacrnpocTpaHeHUs TOPEHUs,
M/MHUH
1 2
AJIMUHHUCTpATHUBHBIC 31aHUS 1,0-1,5
bubimorexku, KHUTOXpaHUIHIIA, 0,5-1,0
apXMBOXPaHWINIIA

JepeBooOpabartpiBaroye MpeapUsTHS:
neconmiabHble exu (3ganus I, 11, 111 cr.

OTHECTOMKOCTH) 1,0-3,0
JeconuiabHbIe exu (3aanusa IV u V cr.

OTHECTOMKOCTH) 2,0-5,0
CYLUWJIKA 2,0-2,5
3arOTOBUTEIILHBIC [IEXHU 1,0-1,5
MPOU3BOACTBA (haHEPBI 0,8-1,5
TOMEIICHUS APYTUX LIEXOB 0,8-1,0

Kuneie qoma 0,5-0,8

KabenbHble coopyxkenus (ropeHue kademeil) 0,8-1,1

Kopunopsl u ranepen 4,0-5,0

JlecHpie MaccuBsl (CKOpocTh BeTpa 7-10 m/c
BIIaXXHOCTH 40%):

pana-cocHsK charHOBbIN no 1,4
€JIbHUK- JOJITOMOIIHUK U 3€JIEHOMOIIHUK 1o 4,2
COCHSIK - 3€JIEHOMOIIIHUK (STO/IHHK) no 14,2
COCHSIK-00P-0€JIOMOIITHUK 10 18,0

Mopckue u peuHble cyaa
cropaemasi HaJICTpOiKa P BHYTPEHHEM

rokape 1,2-2,7
cropaemasi HaJICTpOKa MpU Hapy>KHOM
roxape 2,0-6,0
BHYTPEHHHE TOKAPHI TPU HATUIUHU
CUHTETHYECKOM OTMIEJIKH U OTKPBITBIX TPOEMOB 1,0-2,0
My3eun 1 BBICTaBKH 1,0-1,5
Hayunble yupexnenus 0,5-0,8
OOBEKTHI TPAaHCIOPTA:
rapaxxu, TpaMBalHbIE U TPOJICHOYCHBIE JAETIO 0,5-1,0

PEMOHTHBIE 3aJ1bl AHTAPOB 1,0-1,5
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| 2
IlenHononuyperan 0,7-0,9
[Ipennpusrus 3apaBooxpanenus, 3nanus [-111 0.6-1.0
CT. OTHECTOMKOCTH T
[IpennpusaTrs TEKCTUIBHOW MMPOMBIIUIEHHOCTH
MMOMENIEHUS] TEKCTUIIBHOTO MPOU3BO/ICTBA 0,5-1,0
TO K€, TPU HAJTMYUHU HA KOHCTPYKIIUSX CJIOS
MIBLIN 1,0-2,0
BOJIOKHHMCTBIE MaTEPHUabl BO B3PBIXJIEHHOM
COCTOSIHUM 7,0-8,0
PacTuTenbHOCTD, 1€CHAS MOACTUIIKA, TIOJPOCT,
JIPEBOCTOM O KPOMKE Ha ¢jIaHTax U B ThUTY MPU
CKOPOCTH BETpa, M/C:
8-9 4-7
10-12 8-14
PacTuTenbHOCTD, JI€CHAs MOJCTUIIKA, TOJIPOCT,
JIPEBOCTOM IIPU BEPXOBBIX MOMKAPAX U CKOPOCTH,
Mm/c:
8-9 1o 42
10-12 10 83
CropaemMble KOHCTPYKIIMH KPBIII U YEPAAKOB 1,5-2,0
CropaemMblie TOKPBITHS 1IEXOB OOJIBIION 7-3.,2
IO/
CebCcKr€ HACENEHHBIE TYHKTHI:
KWJ1as 30Ha IPH IUNIOTHOM 3aCTPOUKE

3JaHUSIMH V CTEIIEHU OTHECTOMKOCTH,

CyXOM# MOT0JI€ U CUIIBHOM BETPE 20-25
COJIOMEHHBIE KPBIIIHN 3aHUN 2,0-4,0
MOJCTUJIKA B )KUBOTHOBOJYECKUX

MMOMEILICHUSIX 1,5-4,0
Cxknaapl 1€CONMIOMaTepUaoB:
KpYTJIOTO Jieca B IITabemsix 0,4-1,0
MAJIOMATEPUAIIOB (JIOCOK) B IITA0ETSAX MPU
BIaXXHOCTH, %o:
1o 16 4,0
16-18 2,3
18-20 1,6
20-30 1,2
6oiee 30 1,0
Ky4 0alaHCOBOM JPEBECUHBI ITPU BIAKHOCTH,
%
1o 40 0,6-1,0
oonee 40 0,15-0,2
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1 2
Ckitazpr:
Topda B mrabensx 0,8-1,0
JIbHOBOJIOKHA 3,0-5,6
TEKCTUJILHBIX U3JCITHMN 0,3-0,4
Oymaru B pyJioHax 0,2-0,3
PE3MHOTEXHUYECKUX U3JICIUN B 3JaHHUSIX 0,4-1,0
PE3MHOTEXHUYECKUX U3eNnil (1Taderns Ha 1,0-1,2
OTKPBITOM TIOMIAIKE)
KaydykKa 0,6-1,0
JIAKOB, KPACOK, paCTBOPHUTEIICH 0,6-1,0
CyluiibHbIE OTACICHUS KO 3aBOJIOB 1,5-2,2
TeaTpbl U ABOPIIBI KYJIBTYPHI (CIEHBI) 1,0-3,0
Tunorpaduun 0,5-0,8
Toprosie npeANpUATHS, CKJIAJIbI U 0a3bl 0,5-1,2
TOBApOMATEPUAIIbHBIX IIEHHOCTEH
®pesepubiii Topd (Ha TOJIAX AOOBIUN) TIPH
CKOpPOCTH BeTpa M/C:
10-14 8,0-10
18-20 18-20
XO0JIOAUJILHUKHU 0,5-0,7
[[Ixomb1, yueOHBIE YUPEIKIACHUS:
3nanus [ u I cT. orHecToMKkoCTH 0,6-1,0
sgadus III u IV c1. orHecToiikocTn 2,0-3,0
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[Ipunoxenue 2.
HekoTtopbie BUJIbI BRIMOTHSAEMBIX pabOT Ha TTOKape

Bupl BeIOTHAEMBIX pabOT Heob6xoaumoe Bpewms
KOJINYECTBO, | Ha BBINOJHECHUE
a/c, 4el. padboT, MUH.
1 2 3
[Ipokitagka ONHOM PYKAaBHOM JIMHUU JUAMETPOM
66 nnu 77mm:
U3 cKaTok Ha pacctostHue 100 m 2 2,5-3
U3 CKaToOK Ha pacctosiHue 160 m 2 5
U3 CKaToOK Ha pacctosiHue 240 M 3 6
Y3 rapMOLIKH WJIA KaTyIIKU Ha paccrosaue 100 m 2 2
W3 FapMOIIKH WJIU C pyKaBHOM Katymku Ha 100 m 2 4
n nanee 10 140 m
13 rapMOIIKH Ha paccrosaue 140 m 2 3
[Ipokimagka ONHOM PYKAaBHOM JIMHUU JUAMETPOM
89 mMm:
13 CKaTok Ha paccrossHue 100 m 2 4-5
U3 TapMOLIKM WJIM C pPYyKAaBHOM KATyIIKH Ha 2 2
paccrosinure 100 m
13 FapMOIIKH WJIM C pyKaBHOM Katymku Ha 100 m 2 5-6
u painee 1o 140 M U3 cKaTok
CkopocTh  TPOKJIAAKA PYKaBHOM JIMHHUM  C 2 -
pPYKaBHOT'O aBTOMOOMJIS cocTaBisieT 9-18 km/u
COop u BbIE3/1 IO TPEBOIE JICKYPHOTO Kapaylsa ¢ 13-15 |
NOCAJIKOM B aBTOMOOMJIb 32 BOPOTAMHU rapaka
[Ipuem, o00paboTka coOOIIEHUS O TOXape U 1 1-2
BBICBUJIKA MTOJPA3/ICIICHUN 10 aJIPECy
VYcranoBka noxapaoro asromoowmis (AL, AH) na 2 2-3
BOJIOEM C IIPUCOEAMHEHUEM BCACHIBAIOUIEH JTUHUU
1 3a00pOM BOJIBI
YcTraHOBKa TMOXAapHOW HACOCHOW CTaHIMM Ha 3 4-5
BOJIOEM C IIPUCOEAMHEHHUEM BCACHIBAIOLIEH JTUHUU
¢ 3a00pOM BOJIbI
YcTaHOBKa aBTOIMCTEPHBI HA TUIPAHT C Mojayein
ogHoro PC-70 wu omunoro PC-50 u4epe3
pa3BeTBIICHUE (MPU JIMHE pabOUyuX JIMHUN Ha JIBa
pyKaBa Kaxjaas) U JUIMHE MarucTpajbHOW JTMHUU
(d =66 mm wiu d=77 Mm), M: 6
60-80 - 2
100-120 - 3
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1 2 3
VYcraHoBka aBTOHacoca Ha BOJOEM C MOJayei
ogHoro PC-70 wu omunoro PC-50 wuyepe3
pa3BeTBIICHUE (MPU JIMHE pabOUyuX JIMHUKN Ha JIBa
pyKaBa Kaxjaas) U JUIMHE MarucTpajbHOW JTMHUU
(d =66 mMm unu d=77 mm), M: 9
100-120 - 3
140-160 - 4
180-200 - 5
VYcraHoBKa HAaCOCHO-PYKAaBHOTO aBTOMOOWIISL Ha
BOJOEM C MOJAaueld IBYX PYYHBIX CTBOJIOB YEpE3
pa3BeTBiIeHUE (MIPU JJIUHE padoYuX JIMHUNA Ha JIBa
pyKaBa Ka)xjasi ¥ IJTMHE MarucTpaibHoi nunuu (d
= 66 MM uiu d=77 MMm), M: 9
100-120 - 3
200-220 - 4
280-300 - 5
YcTaHOBKa aBTOLUMCTEPHBI HA BOJOEM C MoAayen
71a(€THOTO CTBOJIA HA PACCTOSIHUE, M: 6
40-60 - 2
80-100 - 3
VYcraHoBka aBTOHacoca Ha BOJOEM C MOJayei
71adeTHOTO CTBOJIA HA PACCTOSIHUE, M: 9
100 - 3
120 - 4
140 - 5
COopka, ycTaHOBKa NEHONMOABbEMHUKA C JIBYMsI
['TIC-600 npu 1nmyuHEe MarucTpaabHOW JIUHAN, M: 5-6
60-80 - 6

100
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[Ipunoxxenue 3.

3aTpatbl BpeMeHHU Ha 00eBOe pa3BEPTHIBAaHUE pacuéra U3 3 4eIoBeK

Jiamna Hopma Bpemenn, MUH
Marn;;ﬁiibﬂon «O1iIM4HO» | «XOopo1Io» JIeTOM, | «YI0BJIETBOPHTE | «Y10BJIETBOPH
JIETOM «OTJIMYHO» 3UMOH | JIBHO» JIETOM, TeJIbHO»
«X0pOoLI0» 3UMOH 3UMOM
20 0,4 0,46 0,52 0,56
40 0,83 0,92 1,0 1,1
60 1,38 1,46 1,55 1,63
80 1,95 2,05 2,15 2,15
100 2,5 2,65 2,8 2,98
120 2,96 3,12 3,2 3,4
140 3,8 3,95 4,1 4,25
160 4,42 4,56 4,72 4,86
180 5,05 5,22 5,40 5,55
200 5,72 5,88 7,26 6,22

3aTpathl BpeMeHHU Ha 00eBOe pa3BEPThIBAaHUE pacuéra u3 4 4enoBeK

Jnuna Hopma BpeMenu, MUH
Marn;;Ez:;bnon «O1auuHo» | «Xopoio» JeToM, | «YI0BJIeTBOPH- «YaoBJe-
JIETOM «OTJIMYHO» 3UMOH | TEJbHO»JIETOM, | TBOPUTEJIbHO)»
«X0pOoLI0» 3UMOH 3UMOM
20 0,35 0,4 0,45 0,5
40 0,58 0,65 0,72 0,8
60 0,96 1,03 1,1 1,16
80 1,36 1,45 1,53 1,62
100 1,75 1,85 1,95 2,05
120 2,6 2,35 2,45 2,55
140 2,83 2,93 3,03 3,13
160 3,38 3,48 3,58 3,68
180 4,0 4,15 4,28 4,42
200 4,72 4,85 4,98 5,12
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[Ipunoxenue 4.

NHTEHCMBHOCTH IMoJda41 BOJblI HAa TYHICHUC ITOKAapPOB

1. 3naHus U cOOpyKEHUS /(M7¢)
1 2
AJIMUHUCTPATUBHbBIC 3[aHUS:
I-III cTerneHn OrHECTOMKOCTH 0,06
IV crenenu orHecTOMKOCTH 0,10
V cTeneHu orHecTOMKOCTH 0,15
M1OIBAJIbHBIC TOMEIICHUS 0,10
yepAayHbIe ITIOMEIICHUS 0,10
AHrapbl, Tapa)xu, MaCTepCcKue, TpaMBaiiHbIe U TPOJUICHOYCHBIE JIETIO 0,20
BbonapHUIIBI 0,10
Kuneie toma 1 N0ICOOHBIE TOCTPONKH:
I-III cTenneHn OrHECTOMKOCTH 0,06
IV crenenu orHecTOMKOCTH 0,10
V cTeneHu orHecTONKOCTH 0,15
MMOJIBAJILHBIC TIOMEIIEHUS 0,15
YyepAavyHbIC IOMEIICHHS 0,15
JKMBOTHOBOAYECKHE 31aHUSA:
I-1II cTerieHn OTHECTOMKOCTH 0,10
IV crenenn oraecToMKOCTH 0,15
V cTeneHn OrHeCTOMKOCTH 0,20
KynbTypHO-3penuiiabie yupexxaeHus (TeaTpbl, KHHOTEATPhI, KITyObI,
JBOPIIBI KYJIBTYPHI):
clieHa 0,20
3PUTENIBHBIN 3aJ1 0,15
IMOJICOOHBIE TOMEILIEHUS 0,15
MenbHULIBI U 3JIEBATOPBI 0,14
[Tpon3BOICTBEHHBIC 3JJAHMUS:
YYaCTKH U 1IEXM C KaTEropuei Mponu3BOJICTBA B 3AaHUSIX:
I-1II cTenneHn OTrHECTOMKOCTH 0,15
IV crenenn oraecToMKOCTH 0,20
IV-V crenenu orHecTOMKOCTH 0,25
OKPAaCOYHBIE LIEXH 0,20
MOABaJIbHBIC TOMEIIICHHUS 0,30
YepJavyHbIe IOMENIEHUS 0,15
CropaeMble TOKPBITHSL OOJIBIINX IIOMIAACH B TPOU3BOICTBEHHBIX
3MAHUSX:
IIPY TYLIEHUU CHU3Y BHYTPH 31aHUSA 0,15
IIPU TYLIEHUU CHAPYKHU CO CTOPOHBI IIOKPBITHUS 0,08
TIpY TYLIICHUW CHApY>KU IIPU Pa3BUBIIEMCS TTOXKape 0,15
Crposiiecst 37aHus 0,10
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1 2
Toprossle NpeANPUATHS U CKJIAJIbl TOBAPHO-MATEPHUAIIBHBIX 0,20
LIEHHOCTEN
XO0JIOAUIILHUKHA 0,10
DJIEKTPOCTAHIIMH U TIOACTAHIIUU:
KaOeNbHbIE TYHHEIU U MOJy3Taxu (10/1aya TOHKOPACIIBUIEHHON 0,20
BO/IbI)
MAILIMHHBIC 3aJIbl U KOTEJIbHBIE OTACIICHUS 0,20
rajepeu TOILIMBOIOIAYr 0,10
TpaHCcPOPMATOPbI, PEaKTOPbI, MACIISHBIE BBIKIIIOUATENH (Mogaua 0,10
TOHKOPACIbJIEHHOW BOJIbI)
2. TpaHCIIOPTHBIE CPECTBA
ABTOMOOWJIH, TpaMBau, TPOJUIEHOYChI HA OTKPBITHIX CTOSIHKAX 0,10
CamoOJIETHI M BEPTONETHI:
BHYTPEHHSIS OT/IeNKA (IIPH MOJa4e TOHKOPACIBUIEHHOMN BOJIbI) 0,08
KOHCTPYKIIMH C HAJJUYUEM MATHUEBBIX CILIABOB 0,25
KOpITYC 0,15
Cyna (Cyxorpy3HbI€ U TacCaXUPCKUE):
HAJCTPOUKH (I10’Kapbl BHYTPEHHUE U HApYKHBIE) IIPU M0/1a4e
KOMITAKTHBIX ¥ TOHKOPACIBUIEHHBIX CTPYH 0,20
TPIOMBI 0,20
3. TBépapie MaTepuaibl
bymara pa3pbeIxi€HHas 0,30
[peBecuna:
OaylaHcoBas NP BIAKHOCTH, Yo:
40-50 0,20
MmeHee 40 0,50
nuioMaTepuaibl B IITa0ENsIX B IPeesiax OJHOW IpyNibl Ipu
BIaXKHOCTH, %
8-14 0,45
20-30 0,30
cBoime 30 0,20
KPYTJIBI Jiec B ITA0EIAX B MIPeAeax OJHOM IpyIIbl 0,35
1Ierna B Ky4dax ¢ BIaxHOCTbIO 30-50 % 0,10
Kayuyk (HaTypaibHbIA UM UCKYCCTBEHHBIN ), pe3UHA U 0,30
PE3MHOTEXHUYECKUE U3/IETUs
JIbHOKOCTpa B OTBaJaXx (1MoAavya TOHKOPACTbUIEHHOMN BOJIbI) 0,20
JIpHOTpEcTa (CKUPBI, TIOKH) 0,25
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1 2

[Imactmaccsl:
TEPMOILIACThI 0,14
PEaKTOILIACTBI 0,10
IIOJIMMEPHBIE MaTepUaIbl U U3JIEIINS U3 HUX 0,20
TEKCTOJIUT, KApOOJIUT, OTXOJIbI IJIACTMACC, TPUAIIETaTHAS TUIEHKA 0,30
Top¢ Ha Ppe3epHbIX MOIAX BIaKHOCTHIO 15-30 % (1mpu yiensHOM 0,10

pacxoje Boabl 110-140 /M 1 BpeMenu Tymenus 20 MyH)

XJI0MOK U APYIruc BOJIOKHUCTBIC MAaTCpHUAJIbI:

OTKPBITBIE CKJIA]IbI 0,20
3aKPBITHIE CKJIAJIbI 0,30
[eyurynona v u3aenus U3 HEro 0,40
SAn0oXuMUKAaThI U yIOOpEHHUSI 0,20

4 JIerkoBOCIIIIaMEHSIOLIMECS U TOPIOYUE KUIKOCTH
(Ipu TYIIEHUW TOHKOPACTBUIEHHOU BOJIOMN)

Atnieton 0,40
HedrenpoayKTsl B eMKOCTSIX € TEMIIEPATYPOM BCIIBIIIKH
Hmxe 28 °C 0,40
28 -60 °C 0,30
6onee 60 °C 0,20
['oproyast )KMAKOCTh, PA3JIMBIIASICSA HA TIOBEPXHOCTH IIJIOIIAIKH, B 0,20
TpaHIIEsIX U TEXHOJOTMYECKHUX JOTKaX
Tepmounsossanus, nponuTaHHasi HeYTENPOTyKTaMU 0,20
CrnupTsl (3TUIOBBINA, METUIIOBBIN, TPOMUIIOBBIA, OYTUIIOBBIN U T.J.) HA
CKJIaJIaxX W CIIUPT3aBOJIaX 0,40
Hed1h 1 KOHJIEHCAT BOKPYT CKBaXUHBI (POHTAHA 0,20
IIpumeyanus:

1. ITpu mogade BOJBI CO CMauMBaTeIeM HHTCHCUBHOCTb ITOa9H 0 Ta0JnIle CHIbKaeTcs B 1,5-
2 pasza.

2. XJIOMOK, JpyTrHe BOJOKHHCTBIE MaTrepuaibl U TOpd HEOOXOIUMO TYIIUTh TOJBKO C
no0aBJIeHUEM CMaylBaTeIeH.
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[Ipunoxenue 5.
TaKTUKO-TEXHUYECKUE XAPAKTEPUCTUKHU BOASHBIX CTBOJIOB

Tun cTBOJIA Huametp Hacanka, | PaGouwnii Hamop, m Pacxon, n/c
MM
KPb 13 35 3,5
PC-70 19 30 7
PC-70 25 25 10
[TJIC-1120 25 50 15(16,7)
[TJIC-1120 28 50 19(21,0)
[TJIC-1120 32 50 25(28,0)
[1JIC-1120 38 50 35(38,0)
[1JIC-1120 50 50 61(67,0)

[Tpumedanue: B ckoOKax yKa3zaHbI pacXobl BOJBI MpU pabodeM Harope y Hacajika ctBosa 60
M.BOJI.CT.
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[Tpunoxenue 6.

HaumenoBanue IIaCTCI\/'I, THIT 1 KOJIMYECCTBO HpH6BIBaIOIHCﬁ TCXHHUKHU

Howmep BapuanT 3aganus
BBI30BA 1 2 3 4 5 6 7 8 9 10
1 2 3 4 5 6 7 8 9 10 11
114-3 114-5 14-4 CIT4Y-1 I14-2 114-2 I14-3 I14-11 I14-14 CIT4Y-3
AlIl-2-40 AlIl-2-40 All-2,5- AIl-7-40 AIl-7-40 AlIl-2-40 All-2-40 AlIl-2-40 AIl-7-40 AIl-7-40
1 (4331) (4331) 40(5301) (4320) (4320) (4331) (4331) (4331) (4320) (4320)
AH-40 All-2,5-40 AHP-40 AlIl-2,5- AH-40 AlIl-2,5- All-2,5-40 AIl-7-40 AHP-40 AIl-7-40
(433362) (433362) (4331) 40(5301) (432732) 40(5301) (433362) (4320) (4331) (4320)
2 114-2 CIT4Y-1 IT4-1 114-3 CIT4-1 CIT4Y-1 I14-2 114-2 Im4-12 CIT4Y-2
All-2-40 All-2-40 AlIl-7-40 All-2,5- All-2,5- AlIl-2,5- All-2-40 All-2-40 AlIl-2-40 All-2-40
(4331) (4331) (4320) 40(5301) 40(5301) 40(5301) (4331) (4331) (4331) (4331)
All-2,5-40 AlIl-7-40 All-2,5-40 All-2,5-40 AHP-40 AlIl-7-40 All-2,5-40 AJI-30 All-2,5-40 All-7-40
(433362) (4320) (433362) (433362) (4331) (4320) (433362) (131)J121 (433362) (4320)
114-4 AJI-30 ACO- 114-2 IT4-1 I14-1 14-4 114-3 AP- AP-
All-2,5-40 (131)J121 12(66)90A AIl-7-40 AHP-40 AIl-7-40 All-2,5-40 AlIl-2-40 2(131)133 2(131)133
(433362) 114-7 CIT4Y-1 (4320) (4331) (4320) (433362)C (4331) 114-9 114-3
AlIl-2-40 AlIl-2-40 AIl-7-40 IIHC- AJI-30 HIIC- CII4Y-1 All-2,5-40 AIl-7-40 AIl-7-40
(4331) (4331) (4320) 110(131) (131)J121 110(131) All-2,5-40 (433362) (4320) (4320)
CII4-6 TIIT4Y-8 HIIC- AP- AP- AP- (433362) ACO- AB- ACO-
All-2,5-40 All-2-40 110(131) 2(131)133 2(131)133 2(131)133 AP- 12(66)90A 40(53215) 12(66)90A
(433362) (4331) IT4-5 114-4 I14-3 114-3 2(131)133 114-4 CIT4-6 I14-5
ACO- CIT4Y-3 All-2-40 ACO- All-2,5-40 All-2-40 ACO- All-2-40 AHP-40 AlIl-2,5-
12(66)90A All-2,5-40 (4331) 5(66)90A (433362) (4331) 12(66)90A (4331) (4331) 40(5301)
(433362) AJI-30 AJI-30 AT-3 ACO- I14-6 TTHC- AJI-30 AJI-30
TTHC- (131)J121 (131)J121 (131)T2 5(66)90A All-2,5-40 110(131) (131)J121 (131)J121
110(131) 114-13 AB- AJI-30 (433362) AP- TIT4-11 1149-4
AP- All-2-40 40(53215) (131)J121 AJI-30 2(131)133 AlIl-2-40 AlIl-2-40
2(131)133 (4331) 114-6 (131)J121 (4331) (4331)
ACO- AT-3 AlIl-2-40
12(66)90A (131)T2 (4331)




OkoHYaHHE TPUJL.

2 3 4 5 6 8 9 10 11
9-6 I 4-3 4-5 CIT4-2 CIT4-2 4-5 M4-1
ALL-2,5-40 ALL-2-40 ALL-2,5- ALL-2,5- ALL-2-40 ALL-2,5- ALL-2,5- ALL-7-40
(433362) (4331) 40(5301) 40(5301) (4331) 40(5301) 40(5301) (4320)
AJI-30 ALL-2,5-40 4-15 AB- AB- II1Y-7 AB- AB-
(131)J121 (433362) ALL-2-40 40(53215) | 40(53215) ALL-30 40(53215) 40(53215)
CIT4-1 4-2 (4331) I14-16 I19-4 (66)164 I1Y-15 4-7
ALIC-40 ALL-2,5-40 I149-6 ALL-2-40 ALL-2-40 I19-5 ALL-2-40 ALL-2,5-
(131)425 (433362) ALL-7-40 (4331) (4331) ALL-2-40 (4331) 40(5301)
ALL-2,5-40 AJI-30 (4320) I1Y-18 AJI-30 (4331) I149-6 CIT4-1
(433362) (131)J121 AB- ALL-2,5- (131)J121 4-7 AHP-40 ALL-2,5-
I1ITY 3aBoza [14-6 40(53215) | 40(5301) 4-9 ALL-2,5- (4331) 40(5301)
ALL-30 ALL-7-40 AT3 ALL-2-40 40(5301) I14-13 AJI-30

(66)146 (4320) I14-19 (131)T2 (4331) ALL-2,5- (131)J122
4-5 AHP-40 4-6 m4-7 40(5301) 4-9
ALL-2-40 (4331) ALL-2-40 ALL-2-40 ALL-7-40

(4331) (4331) (4331) (4320)
4-7 AJI-30
AHP-40 (131)J121
(4331)
CIT4-4 T9-8 CIT4-3 9-7
ALL-2-40 ALL-2-40 ALL-40 ALL-2-40
(4331) (4331) (133T1)181 (4331)
CITY-7 AB- m4-7 AJI-30
AHP-40 40(53215) ALL-2,5- (131)J122
(4331) I14-10 40(5301) Y-8
I14-10 ALL-2-40 I1Y-8 ALL-40
ALL-2-40 (4331) ALL-30 (131)127
(4331) AT-3 (53A)1065 AT-3
AJI-30 (131)T2 9-2 (131)T2
(131)J122 4-12 ALL-2-40 4-9
4-15 ALL-7-40 (4331) ALL-2-40
ALL-2,5- (4320) (4331)
40(5301) AHP-40 ITY-10

(4331)




[Tpunoxenue 7.

BpeMH HaXO0XKJICHUA HOIIpaC’)IICJIeHI/Iﬁ B IIyTU, MUH
Howmep 1 (2134|567 ]8]9]10|11
BbBI30Ba

1 5146|7564 3 |5|71|6
2 717188 |7|8|7]6]|6|8]|7
9 (910119 |1 |8 ]9 (10|10
10 ({1013 (151310 |9 |15]13]|13 |11
13 (13(16 - | - |1 |12] - |15]|16 |14
|
|
4
3 12 |16 (17|17 |15 1217 18| 14
13 |17 (181918 13119 21 |16
151192021 (21| - | 15/22| - [23]|18
17 - [20]25]25 17|23 27 | 19
4 20 | 21|22 26
22 124 |24 28
2 127125 - | - | - | - 130| - | - | -
31 | - |29 32




