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B nacrollmefi KIIHre pa3pa6oraBbl aonpocbl pe-
• KUHCipyKUHH ropOK- p3UiiOH3JibHOe ycTpOHCfBO -no.u.ropa'IHOH ropnonuHbl- H yKaJaHbl MeponpHliTHII 

nO ycrpaHeHHIO KOHCrpyKTHBHbiX He.D.OCT3TKOB cyme
CTBYIO~HX: ropoK. B KHHre pa3pa5oraHa raKJKe MeTO-.. 
;~.onorHll pac"'era H npoeKrHpoaaHHll no.nropoqHou 
ropnOBHHbl H Jl3eTCH pHJl THIIOBbiX npOeKTOB 3BTOJ:I3. 

KHnra pacc'IHTalla Ha HTP lK.·.n. rpaHcn., pa6o· 
raJOJ..UHl B 06JJ3CTH npoeKTHpOB3HIIII CT3HUHH. 

Ueua KHHrH 2 p. 65 K. 

flepenJJer 65 "'. 

Pe.naKrop n. c. n AQK( UH. 

TetHH'IeCK. peA. B. B. OpAosa. 

YnonHOMO'I. rnaBJJHTa B-46060 
CAaHo a Haoop 11 (V 1936 r. 
flo.11nHC8HO K ne'laTH 28/X 1936 r. 
PalM. 6yw. 62 X 941/w 06'beM 101/ 1 + 
+ 3 BK.IeHKH P/~· THpalK 2 230 3KJ. 
47 230 JH. B n. Jl, 11HJI.. 45. 
)I{,QI13 2486. 3aK. THn. 2994. 

5·11 THnorpatPnH. TpaHcJKen.11.o pH3Jl3Ta HKnC. 
•'ioeKaa, Ka.taH'IeBcKHit TynHK, .110M 3/5. 

c 83 

   
НБ

 

УД
УН
Т 

  Д
ІІТ



OntiiiTKH K I(HHre CTpii<UCJ<oro tlloA['opa'IHblt 

Crpo11a 

CrpaHHill Hane'llraHo ,llonlKHO 6 Ill T 1o 
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8. To me H<J 3G nyreA 110 sapuaHry N! 8 
D. To me Ha 56 nyreii no oapHaHry N!! 0 

10. To me Ha 64 nyrn no oapHaHTY M 10 
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14. To me ua 4g uyrei1 no aapHaHry N! 14 
15. To >Ke Ha 48 nyreii wo BapnaHry Nil If. 
16. To me II<l 54 nyrH no oapuaHry Ni! 16 
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fiPE,[(HCJ10BHE 
)f(eJJe3HO.ll0pOlKHi-Jij rpaHCDOpT, HBJIS1BlllliHCSI Ha npOTSI)J{eHHH 

pSI.ll3 JieT Y3KHM MeCTOM B HBllleM X03HjtCTBe, B TelJeHHe DOCJJe.ll
Hero ro,lla, no.zr. 6oeBbiM, 6oJJbweoHCTCKHM pyK080llCTBOM iKeJieJHoro 
HapKoMa JI. M. KaraHOBHIJa, ycnmuJMH JIYIJlllHX mo.zr.eP.-KpHBOHocou
ueo-craxaHooueo, pe3KO ynyt:IlllHJI C80IO pa6ory H npolionlKaer 
HeyKJIOHHO HTTH 8Depe.zr.. 

Cpe.zr.aecyrolJHaH norpy3Ka no cerH o 1935/1936 ro.zr.y no 
K83pTaJiaM COCT3~SIJJa: 

B I KBapra.'Je 1935 r. 
Bo II 1) 1935 » 
B III I) 1935 I) 

B IV )) 1935 I) 

B I I) 1936 I) 

Bo ll 1936 1) 

B Ill 19:11:i 

r;- ''8') .1:->.:: _ H3r. 
67 978 I) 

73 1:n •> 
75 114 
80302 
90469 
90 215 

no cpaoHeHHIO c uepobiM KBapranoM 1935 ro.zr.a, cpe.zr.decyroquasr 
norpy3Ka a 1936 r. o nepooM K8apra.1e yoeJIH'iHJIBCh Ha 25020 ua
roHOB, HJIH 45,5%, 80 BTOpOM KB3pTaJie H3 35187 B3f0HOB, HJIH 
Ha 63,5%, B rperheM Ha 34933 oaroHa, HJIH Ha 63,20fo. 

TpaHcnopr yaepeHHO u.zr.er onepe.zr.. npu 3TOM .zr.a~'leKo- ew,e ue 
HCnOJib30B3Hbl DOJIHOCTblO ace HMeiOIUHeCSI peaepBbl H B03MOiKHOCTH 
.zr.m1 .zr.aJibHeawero yJJyqweuHH pa6or1:o1. 

H~o6XO,llHMO BCeMepHO yJiylJW3Tb HCDOJib30B3HHe napKa DO,D.BH
iKHOfO COCT383 YCKOpHlb OOOpOT B8fOH08 H yMeHblliHTb npOCTOH 
Ha CT8HUHSIX. 

B cooeM BhlcrynJieaun Ha nJieHyMe UK naprnH a .zr.eKaope 1935 r. 
JI. M. KaraHOBHlJ, rosopsr o pa6ore 3KCnJioaral.lHOHHHKOB, orMe
THJI, IJTO H8pH.zr.y C YJJY4WeHHeM pa60Tbl rpaucnopra B UeJIOM, 
8 o6JiacrH o6opora oarouoo HMeercsr eme raKoe noJJOiKeHne, 11ro 
B3f0Hbl 60JibWyiO 1:13CTb 8peMeHH npOCT311B310T 113 COpTHpOB04HblX, 
yqaCTKOBbiX H norpy:JOt:IHO-pa3rpy30IJHbiX CTaHllHHX H 3H34HTeJibHO 
MeHbllle H8XO.llHTCSI B llBMJKeHIHf. 

<l>aKTHtrecKuR o6opor rooapHoro oaroHa no cent B HOH6pe 1935 r., 
Bblpa3HBlllHACSI B 7,18 CYTOK, H.m 172,3 tinea, COCTaBHJlCfl H:l C.1e
LlYIOlll.llX 3JieMeHTOB: 

I) npocroii na yqaCTKOBMX H copniposotmJ:.IX 
CTaHUH!IX • . . . • , , , • • , 

2) npOCTOft 113 CT3HUHIIX norppKl1 H BblrpyJI\II 
~) npOCTOH na upoMe>KYTO'lHWX: CT3IIUH!lX • 
4) B !lBIIlKefiHII Baron 113XO!lHJ1CII 

81,9 '13C., H;IH ,1/,3% 
39,8 I) J) 23, l% 
17,0 I) I 0% 
33 , 6 >) I 9, 3'j{, 
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B cpe)l.HeM 8 cyTI<H 33 Hofl6pb TosapHbiH saraH uaxo,n:HJJCH B )1.8HlKe
HHH acero 4.68 qaca, ocTaJJbHbie 19,31 qaca 

0
npocT3HBaJJ. 0KOJIO no

JJOBHHbi a cera apeMeHII o6opoTa saroHa ( 4 7,5 /~) npHXO)l.HTCH Ha npo
CTOH H~ ytJaCTKOabiX H copTHpOBOlJHbiX cTaP.UHHX. OuH B OCHOBHOM 
CKJ18.llb1BaJOTCSI J1.9 npOCTOH B OlKH)l.8HHH paccpOpMHpOB8HHH H llO.ll 
H3KOllJJeHHeM. pOJJbilleBHCTCKaH 60pb6a CT3X3HOBUeB-1<pHBOHOC08UeB 
Tpaacnopra sa qeTKOe BblllOJIHeHHe rpacpHK8, 38 COKpameHHe npO· 
CTOeB HS CT8HUHSIX, 3U WHpOKOe npHMeHeHHe rpynnOBO~ cneUli8JJH38-
UHH, sa yaeJIHlJeHRe npoueHTa MapwpyTH38UHH IIOe3)1.08 HBJIHeTCH 
BalKaeAmHM 4:laKTopoM a )l.eJie ycKopeHHH o6opoTa 8arouos. B aTOM 
paapeae oco6oe 3Ha'leHHe npHo6peTaeT ocuosuoii aJieMeHT copTH-

- u 

pOBOlJHOH CT8HUHH, MOlll.HOe opy )l.He )l.JJSI COpTHpOBKH BarOH08--
ropOlJHOe _)'CT,pOHCTBO. 

,D.o 1936 ro,n:a peKOHCTpyKTIIBHble MeponpMSITHH ern.e BeCbMa 
MaJio KOCHYJIHCb uawero ropoquoro X03SJiicTsa. 1-13 43 ropoK, HMeiO
ID.HXCH Ha H3IlleH CeTH, MeXaHH3Hp088Hbl 6biJJH TOJibKO )I.Be: 0)l.H8-
H8 CT. KpaCHbiH JlHM8H 8 1934 r. 11 8TOpaH Ha CT. ,Ue6aJib

ueBO, BCTYIIHBWaH a aKcrrnoaTaUHIO 8 Ha'laJJe 1936 r. OcTaJJbHbie 
ropKH npo.U.OJilKaJIH pa6oTaTb npHMHTHBHbiM py'IHblM cnoco6oM, npH 
llOMOIL{H TOpM03HbiX 03WM8KOB. 

1936 rO)l B 3TOM OTHOUieHHH HBJJHeTCH oepeJYOMHbiM. 

B 9TOM ro.n:y .n:oJI~Ho 6b1Tb nocTpoeuo 16 MexaHH3HpoaaHHbiX H 
15 HeMeX8HH3HpOB3HHbiX ropOK, 'ITO yBeJIHIIHT nponyCKHYIO CllOC06-
HOCTb CT8HU1df. 

"MeX8HH38U.HSI H CTpOHTeJJbCTBO HOBbiX rOpOK,-38SIBHJI H3pi<Ol\I 
Jl. M. K a r a H o s H '1, 3TO TaKoe peKOHCTPYKTHBHOe MeponpHHTHe, 
Koropoe pa3pewaeT u 3a,n:a qu reKymero .llHSI, )l.3eT acpcpeKT HeMe,LI,
JieHBO"-

noMHMO OTCYTCTBH51 MeX8HH33l.{HH, OOJibiiiHHCTBO cyu~eCTBYIOlll.HX 
nawux ropoK o6Jia)l.aeT pHAOM KOHCTPYI<THBHbiX ue.n:ocraTKOB, KOTO
pbie .n:on~Hbl 6biTb YYTeHbi npH ycTpoiicTse HOBbiX ropoK. B npeJI. · 
JJaraeMOM Tpy.n.e 3BTOp pa3pa60T3JI O)l.HH H3 OCHOBHblX BOTipOCOB 
peKOHCTpyKUHH ropOK paUHOH3JJbHOe ycTpO~CTBO no,ZI.rOpOllHOH 
ropJIOBHHhl- B KHHre HCCJJe,n:osaHbi KOHcrpyKTHBHble ue.n:ocTaTKH 

cyrn.ecrayJOw.ux ropoK H yKa3aHhl MeponpHHTHH .n:nH ux ycTpaneHHH. 
naJJee pa3pa60T8H8 MeTO)l.OJIOrHH paclJeTa H npOeKTHpOB3HHH TIO,ZI.-

u v 

ropOlJHOH ropJIOBHHbl, npHBe)l.eH npHMepHbiH paClJeT ee H ,n:aeTCSI 
pH)l. THllOBblX npOeKTOB 8BTOpa, K8K M8TepH8Jl )l.JISI npOeKTHpOB3HH51 
ropoK. 

KHHra B OCHOBHOM paCClJHT3Ha H8 HH~euepHO·TeXHHqeCKHX pa
OOTHHKOB )1{.-)l.. TpaHCliOpTa, pa60T3101L{HX B OOJI8CTH npoeKTHpOB3-
HHH CT8HUHii, H MO)I{eT T3K)I{e CJIY)KHTb TIOC06HeM )l.JIJI CTy)l.eHTOB 
rpaucnopTHbJX BTY30B. 
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rJJABAJ 

HEllOCTATKH CYJ11ECTBYIOIUHX fOPOK HAlllEA 
}I{EJIE3HO.ll0PO}I{HOH CETH 

1. r JJABHERWHE I{OHCTPYKTHBHbiE HE ,II; OCT ATI<H 

Bonpocy nau6oJiee pau;uouaJibHoro ycrpoAcrsa no)l.ropot~HOH 
ropJIOBHHbl, T. e. B33HMHOrO pacnOJIOiKeHHH 3JieMeHTOB ro pK H H ro · 
JIOBbi COpTHpOBOliHOfO napKa, B H3Weii TeXHHlleCKOH JIHTeparype 
)1.0 flOCJieJJ;Hero speMeHH y)J.eJieHO 6b1JIO He)I.OCT3TO'IHO BHHM8HH51. 

nJiaH fOJIOBhl COpTHpOBOliHOfO napKa, BhiCOT3 H npolf>HJib rOpKH 
HBJISHOTCH 3JieMeHTaMH, B38HMHO 33BHCHlll.HMH. Or npasHJibHoA B33-
HMHOH yoH3KH 3THX aJieMeHTOB npH caMOM npoeKTHpoaaHHH sasucur 
nonyqenue COOTBeTCTBYJOlll.ero 3KOHOMHqecKOf0 H 3KCJ1JI03T81lHOH· 
uoro slf>lf>eKTa or acero ropoqnoro ycrpoucroa. 

BbiCOTa ropKH onpe)J.emieTCH H3 BbipaiKeHHH: 

H .. -(/,+ lJ · (W0 + W.) + k ~a+ en, 
r.n;e: 

Hid.- BhiCOT3 ropKH o MeTpax, 
W 0 OCHOBHOe COnpOTHBJieHHe, 
w. conpontsJieHue cpe.n;hi H seTpa, 
:Sa cyMMa yrJIOB nosopor3 B rpa.n:ycax Ha nyru CJle.n.osaHI!H 

oru;ena, 
k - y .n.enbHaSI pa6ora conponmneHHH ua 1 o yrna nosopora, 
c y JI,eJibHaSI pa6oTa conporusneHHH CTpenoK (YA3P u npoxo;~. 

KpeCTOBHHbl), 
11 • t{HCJIO CTpeJIOK no nyTH CJie)J.Ol:I3HH51 OTIJ;en3, 
I" a.nuua npo6era oru;ena 33 JIHHmo npe.n.enbHOro cron6HKa 

pacqeruoro nyru, 
[

8 
paCCT051HHe OT rop63 ropKH )J.O npea,eJibHOrO CTOJI6HK3 
pacqeruoro nyru. 

l13 3H3JIH33 npHBeJI.eHHOA lf>opMyJihl BH)J.HO, liTO Bb1COT3 H npo
<jlHJib ropKH HBAHIOTCH lf>YHKilHeA Tpex MOMeHTOB H 33BHC51T: 

1) OT KJIHM3THqecKHX YCJIOBHA: npu H3JIHt{HH fOCJlO)J.CTBYIOlll.eH 
6e3serpeHHOH noro.n.bl HJIH nonyTHbiX seTpos H cna6hlx MOp030B 
C011pOTHBJieHHe .lJ.BHiKeHHIO MeHhWee H, CJie)J.OB3TeJibHO, pacqeTH3H 
Bb1COT3 rOpKH He60Jiblli3SI; 
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2) OT xapaKTepa ,BaroHO- H rpy30llOTOKa: B3f0Hbl ll0JIHOI'py3Hble 
C HCnpaBHblMH ·XOJI.OBbiMH '13CTSIMH SIBJISilOTCH XOpOIIIHMH 6eryH3MH,

conpOTHBJieHHe .HX HeBbiCOKOe; B3f0Hbl M3JIOrpy3Hble, nopO>KHHe H 
C He BllOJIHe HCnpaBHbiMH XOJI.OBbiMH '13CTSIMH SIBJISilOTCH nJIOXH'MII 
6eryHaMH, COnpOTHBJieHHe CK3Tb!B3HHIO y HHX 3H3GHTeJibHO 60Jibiiie, 

H OHH rpe6yiOT npHMeHeHHSI 60Jiee BbiCOKO~ ropKH; 
3) or .li.JIHHbl ropJIOBHHbl H nJiaua pacnoJIO}KeHHH nyreti ua ropKe 

H 2 roJioae copTHpoaoqiioro napKa. 
Ha nepBbie .n.aa MOMeHra KJIHM3THGeCKHe ycJIOBHH H xapaKTep 

B3fOHOnOTOK3--MO>KeM B03)1.etiCTBOB3Tb nyTeM npHMeHeHHH pS111.3 

MeponpHHTH'A, K3K-TO: ropSiqeJl CM33KH, JCKOpHTeJieti, YCT3HOBKH: 
BeTp033UlHTbl H np., KOTOpb!e, Oli.H3KO, He)I.OCT3T01IHO 3cpcpeKTHBHbl 

H JJ.OpOrH B 3KCnJI03T3UHH. 3aTO B03JleHC)"BHe Ha rpeTHH MOMeHT 
ueJIHKOM a uaiiiHx pyKax. B 3aBHCHMOCTH oT pauuoaaJihuoro pac
noJIO)I(eHHH nyTeti B fOJIOBe COpTHpOBOlJHOfO napKa H )I.JIHHbl llO)I.• 
ropottuoti ropJIOBHHbl MO)I(eM noJiyttHTh ry HJIH uuy10 Bhlcory, 

npO¢HJib ropKH H COOTBeTCTBYIOlllHH 3cpcpeKT 9KCllJI03T3UHH. 
He Kacasich 3JI.ec& pHJJ.a ue.D.ocraTKOB a pa6ore uaiiiHX TopoK 

opraHH33UHOHHOrO xapaKrepa, KOCHeMCH OCHOBHbiX He.U.OCT3TKOB 
KOHcrpyKTHBHoro nopH.n.Ka. Ouu Bb!pa>KaiOTCH B cJie.n.yiOUleM: 

a) B UJIAHE 

1. Y )I.JIHHeHH3H f0JIOB3 COpTHpOBOquorO napKa, T. e. 3H3liHTeJihHOe , 
paCCTOSIHHe OT nepaoti )1.0 TIOCJieJJ.HeH CTpeJIKH. 4eM JlJIHHHee nyTb 
cKaThlaauuH oruena no crpeJIOliHOti yJrnne no.D.ropoqaoro napKa, TeM 
60Jibiiie BpeMeHH Tpe6yeTCSI .llJIH npOXO)I()I.eHHSI 3TOrll paCCTOJl HHSI, 

TeM 60JibiiiHH HHTepaaJI npHXOJlHTCSI .n.onyCK3Tb npH pocnycKe C ropKH 

so H36e»<3HHe u~roua B onacuo~ 3oue. npu raKoM noJio>KeHHH npo
nycKHaH CnOC06HOCTb rOpKH yMeHbiiiaeTCSI. 

2. l!JIHHH3H cnyCKH3SI ll3CTb, T. e. 3H3liHTeJibHOe p3CCTOSIHHe OT 

rop6a ropKH .llO nepaoii crpeJIKH, OTJl3JIHer MOMeur npoxoJJ.a nepaow 
CTpeJIKH H p33BeTBJieHHSI H3 nyliKH, BJIHSISI H3 yBeJIH'IeHHe HHTep
B3JI3. 

3. He.llocraroquocTh, a Huorna H nonuoe orcyrcraHe peryJiupo

aoqublx ropM03HhiX n03HUHit 3ro .n.eJiaer ueso3MO}KHbiM peryJIH

posKy CK3Tb!B3HHH 6eryHOB p33HOH CKOpOCTll, liTO se.n.er K yae
JIHlJeHHIO HHTepB3JIOB1 1!3CTbiM HcfrOH3M H Hepe,llKO K 6010 B3· 
rOHOB. 

6) B nPOCIJHJlE 

1. llOJIOf3H cnyCKH3SI li3CTb rop.KI-1. 

2. OrcyrcTBHe KOMneHCHPYIOII.lero yKJIOHa ua crpe.11<ax :u KpHBbiX. 
3. T~>KeJibiA npocpuJih nO.llbeMuo~ qacTH. , 

2. TEXHH4ECKAH XAPAKTEPHCTHKA HAIUHX fOPOK 

Oo CBOeH T€XHH'IeCKOA xapaKTepHCTHKe H3WH rOpKH MOryT 6b1Tb 
p33)leJieHbi Ha TpH OCHOBHbiX THna: 

1. C OTHOCHTeJibHO KOpOTKOt:i fOJIOBOfl llO,llrOp01IH0fO napK3 H 
cneU.H3JibHO Bbi)I.eJieHHbiMH TOpM03HbiMH ll03HUIU!MH )I.JI51 BbiKHllHhiX 
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6aiiiMaKos. TaKOBbl ropKH ua CT. KoqerosKa JleHHHCKOH m: • .IJ:., Ce
oepuasr (<l:>Hr. 1) H IO>Knasr, CT. Bepxosu.eso CraJIHHCKOH >K."1.IJ: .• 
npHHCK 3ana.nnoA lK. Jl.. 

2. C yKopoqeuuoA ronosofi no.nropoquoro napKa, no 6e3 cne-
U.HaJibHhiX BbiKH.li.HblX 003HU.Hfi, C TOpMO:>ReHHeM Ha KpeCTOBHH3X, 

·-- -· - - ---
·- - --- --- --· -------------..... --- -- - - - - - ·- - -- ........... - ·- -·- ------ -- _____ ........ -------...... ~ -

---
-

ct>11r. 1. 

' 
I 

~I 
"'• 
~I ;o;-. 
'- I 

Kai<-TO: ropKH ua CT. nepoao, CoprHpOBOl.JH3H (<flur. 3), Py3aesk:a 
(¢1~-tr. 2) JlenHHCKoi% >K . .lJ.., EarpaKH KyA6blwescKoA )1(, .rr.. 

3. C JI..JIHHHOA crpenoLJ:noA ynHueA. 6ee cneu.uanhHhiX ropM03HhiX 
n03HU.HA nepen: cTpenKaMH, c'TopMO>KenueM ua cTpe,lOlJHbiX Kpecro
BHnax, KaKOBhl: Ceaepuast+ropKa CT.! K()~~TOBKa .zr.o nepeycrpoAcTea __ 

---
: 

----
.- -·--- -· -.. - ---

(¢!Hr ... 4), ropKH CT. ll.e6anhu.eao-3ana.z:r.naSI H ll.e6anhueso-BocroquaH 
.z:r.o nepeycTpoticTBa a 1935 r. (.D.oueu.KoA >K . .lJ..), cT. PTHnt.eao PH3a
uo-YpaJJbCKoA 21< • .n.. 

vh npHse.n.eHHbiX Tpex THnoa uaH6onee u.enecoo6pa3HbiM HBJI51eTcH 
THO nepBhlil ropKH C KOpOTKOfi fOJIOBOH COpTHpOBOl.JHOfO napKa H 
cneu.HaJibHO Bhl.ll.eJieHHbiMH TOpM03HhiMH no3HU.HHMH. On HMeeT no 
Cp3BHeHHIO C .n.pyntMH THD3MH CJie)J.y!Olll.HC npeHr.tym;ecrsa: 

a) 6Jiaro.ll.apH KoporKoMy paccrosmmo OT rop6a ropKu .li.O npe
Ae.nbuoro croJI6HK~ nocne.n.neti: crpenKH H rpynnHposKe nyrefi B or-
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.ueJ'IbHble nyliKH, oarOHbl 6blcrpo pacxo.II.HTCH no pa3HbiM nyTHM, lieM 
yMeHbW8eTCH 803MO.>KHOCTb HaroHa flJIOXOfO 6eryHa XOpOWHM; 

6) H3JlliliHe 8biKH.lHbiX fi03HUHH nepe.u CTpeJIK8MH, Be.II.yUlHMH 
Ha OT,lleJibHble nyliKH nyreH, 00380JIHeT peryJH1p088Tb CKOpOCTb 
JlBH>KylllHXCH 88fOHOB H HHTep88Jlbi Me)l{)l.y HHMH; 

a) 6blc rpoe pacxO)l{)l.eHIJe aaroHOB no pa3HhiM nyniM n03BOJIHeT 
yaeJIHliHTb cKopocTb no.n.aqn cocraaa ua 8eprnHHY ropKH H TeM 
C0i{p8THTb HHTepB8Jibi Me>KllY OTUenaMH no apeMeHH. 

He.n.ocraTKOM cywecTBYIOIIJ.ero THna N2 1 ropKH HBJUI€TCH TO, 
liTO YC'P8HOBK8 nyTe8hlX 33Me)I.JIHTeJieti .li.JIH MeXaHH'IeCKOfO TOpMO
.>KeHHH noTpe6yeT aeKoroporo nepeycrpoticr8a roJIOBhi BBH.li.Y He.uo
cTa TO'IHOH .ll.JIHH hi n pHMbl X BCT880K .UJIH peTa p.n.epOB ( 38Me,!J.JIHTeJleH ). 
B 1936 ro.n.y npn MexaHH33UHH ceaepaoft ropKH cr. KolieTooKa OhiJia 
HCDO.IIb30B8H3 CyiiJ.eCTBYIOill.8H no.rr.ropO'IH8H ropJIOBHHa (QJHf. 1), .li.JIH 
qero noTpe6oaanocb nepeJIO.>KHTb 11 cTpenoK H oKono 600 M nyTH. 

Tnn N2 2, HMeH npenMyiiJ.eCT8a THna N2 1 a li3CTH ObiCTporo 
pacxo.>K.n:eHHH 8aroH08 no or.rr.eJihHbiM nyTHW, cTpaJtaeT uenhiM pH.n:oM 
He.ZJ,OCT8TKOB: 

a) TOpMo>KeHne TOJibKO Ha KpecTOBHHax JlJIH 6onhUierpy3HbiX 
oarOHOB HBJIHeTCH li8CTO He,l!,D'CT8TOliHbiM H He .naeT HeOOXO.li:HMOfO 
CHHlKeHHH CKOpOCTH; 

6) na KpecTOBHHax nepe.nKo HMeer MeCTO 3ae.n:anne 6arnMaKa, liTO 
o bl3biBaer nos pem.ueune HJIH cxo.n: a a roaoa; 

o) ropMomeane ua KpecT08HHax 8JIHHeT TaK>Ke ua 6bicrpwi1 
113HOC HX; 

r) nepeycrpoticTao roJI08hi raKoro rKna ua MexaunliecKoe Top
MO)I{eHHe norpe6yeT nOJJHOH nepeKJia.n:KH 8cex cTpeJioqHbiX Y3JIOB, 
TaK KaK MecTa .ll.JJH YKJiaAKH nyre8hiX 3aMe.llJIHTeJJeti coaepiiienao 
He HMeeTCH. 

nepeliHCJieHHhie B nyHKTax ,a", ,6" H ,8" He,llOCT8TI<H THna N!! 2 
Moryr oh!Th 8 3H8liHTeJihHOH Mepe BbinpaoJieHw npH pyliHOM rop · 
MOlKeHHH 6e3 nepeycrpoticToa roJIOBbi napKa, nyTeM ycnniOBKH TOp
M03HbiX no3HUHH o npe.n:eJiax cTpeJI04HbiX nepe8o.n:oa. 

TaKoe ycrpoticr8o, 3anpoei<ntpoaaHHoe aeropoM H ocymecraJieH
Hoe s 1932 r. ua ropi<e CT. Oepo8o JieHHHCKOH >K • .n:. (¢Hr. 6), JI.aJio 
npeKpacahle pe3yJihTaTbl. 

Ha ¢nr. 5 npnae.n:eH qepTe)l{ TaKoii ycraHOBKH. B npeJI.eJiax CTpe
JlOt:JHoro nepeoo,n:a MelK.liY crpeJIKOA H KpeCTOBHHOH Ha K8lK.li:OM 
HanpaoJieHHH yno>KeH c6pacbloaTenh c KOHTppenbCOM. KoHrppeJihCbi 
yJio.>KeHhl Me}K.ny BHyTpenHHMH HHTKaMH cTpeJIOliHoro nepeso.ua aa 
paCCTOHHHH '3150 MM OT M8TeM3TH'IeCKOf0 UeHTpa KpeCTOBHHbl. 
LlanHoe paccTOHHHe HBJIHercH MHHHMaJihHhiM, JI.OnycKaiOlll.HM yKJiaAKY 
.UB)'X KOHTppeJihCOB npH MapKe 1(9, YliHTbiB8H OTXO)I.bl KOHU08. 

C6pacbiBaTeJih Tima noJI)JKPeCTOBHHbl yKJia,n:biBaeTCH Ha o6enx 
Hapy)I{HbiX peJibCOBh!X HUTK8X . .llJIHHa TOpM03HOH II03HUHH .li.JIH CTpe
JIOliHOrO nepe80,ZI:a MapKH 1/9 noJiyliaeTCH paBHOH 13,5 M, JI..IIH ne
peBO,n:a c MapKoA KpecTOBHHbl lfll pasHa 16,5 M. YCTpoticT80 aro 
MO}KeT 6b!Tb ocymecTaJieHo 6e3 nepepbloa pa60Thi Ha ropKe H Tpe-
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6yeT MHHHM3JibHbJX 33Tp3T. npH 3TOM COBeprneHHO He Tpe6yeTC51 
nepeKJI3,UKH CTpeJIOK. 

THn .N'!! 3 c JJ:JIHHHbiMH CTpeJiot.IHbiMH ymu.t.aMH HMeeT CJie.n:yrow.He 
oTpHu.aTen&uble cTopoubl: 

a) B3f0Hbl, C"Jie.ll.yiOW,He H3 pa3Hbie nyTH, npOXOJJ:SIT 3H3lJHTeJibHOe 
paccTOSIHHe no o.n:uoMy H TOMY )f{e yqacTKY CTpeJIO<IHOti yJIHD;hl, t.ITO 
yaeJJHllHB3eT B03MOiKHOCTb H3f0H3 IIJIOXOrO 6eryua XOpOIIIHM; 

6) TopMo)l{eHHe .li.JJSI coKpaw.euHH cKopoCTH xopoiiiero 6eryua 
npoHJBOJJ:HTCSI ua KpecTOBHRax, <ITO HMeeT yKa3auuble BbiUJe oTpH
u.aTeJihHble CBOHCTBa; 

B) npOMe)l{yTKH Me)I{JJ:y cnyCKOM JI.BYX IIOCJie.li.OB3TeJibHO H.li.YW.HX 
oTuenoa ua aeplllHHe ropKH npH 3TOM nme llOJJ)I{Hbl 6b1Th 60Jib
WHMH, I:IT06bl .li.3Tb B03MO)f{HOCTb IIJIOXOMY 6eryuy npOiiTH CTpeJIO<IBYIO 
y,~lHUY H He 6biTh HaruaHHhiM xopolllHM 6eryuoM. 

THnbl N!! 1 H 2 MoryT 6b1Tb paccMBTDHBaeMhl KaK nepeXO.li.HbiH 
3T3II K MeX3HH33ll.HH TOpMO)I{eHH51, THII .N'~ 3 .51BJIHeTCH COBeprneHHO 
HenpHeMJieM hiM. 

-· 

<P11r. 6. 

B Ta6;mu.e 1 npHae.n:eHbl JI.auuhle o 15 ropKax ua aa*ueifwHx 
CT3HUHHX HallleH >KeJie3HO.li.Op0)1{HQH CeTH, o6cJie)J.OB3HHbiX 6pHra· 
)I.OA HKnC c yqacTHeM aaTopa a 1932 roJI.y. 

l:{JIHHa fOJIOBbl COpTHpOBO'IHOrO napKa KOJie6JieTCH, npH• cpaB
HHTeJibHO O,ZUfH3KOBOM KOJIHlleCTBe nyTeH, OT 247 .M H K09tPHU.HeHTe 
ropJIOBHHbl 8,5 .M ua cesepuoA ropKe. CT. KoqerosKa npH 29 cop
ntpoaotJHhlx IIJTfiX B napKe -JI.O 400 .M H IW3cpHUHeHTe rOpJIOBHHbl 
14,8 111 Ha BocTO'IHOfi ropKe CT. lle6aJihUeao npH 27 nyn:rx. llJIHHa 
cnyCKHOH ll3CTH Ha TeX >Ke rOpK3X KOJie6JieTCfl OT 10 M H3 CT. Ko
l!eTOBK3 JJ:O f60 M Ha CT. Jle6aJibU.eBO. 

CJie.nyeT OTMeTHTb, t.ITO ropKa CT. 5IcHuosaTaSI, nocTpoeuuaH y}f{e 
B IIOCJie,!I,Hee BpeMH, 8 1930 rD.li.y, HMeeT liJIHHHYIO fOJIOBY npOTSI· 
JKeHHeM 335 M npH 24 IIYTHX, K03¢lHU.HeHT ropJIOBHHbl 14 M H 
cnyCKHYIO 1J3CTb J(JIHHOfi B 43 .M. 

npHMep rOpKH CT. 5ICHHOB3T3SI OC06eHHO xapaKTepeH, T3K K3K 
nplf npoeKTHpOB3HHH 3TOH ropKH He 6b!JIO y,!I,eJieHO J(QJI)I{HOrO 
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BHHMaHHH npocpHJIIO noJJ.'beMHOfi qacru. B peayJI&Tare npocpunb 
IIOJ).'beJI..IHOH '13CTH IIOJIY'IHJICH H3CTOJlbKO TfUKeJiblH, 'ITO IIO.ll3'1Y 

COCT3BOB Ha rOpKy H3 npHeMHOrO napKa npHWJIOCb npOH3BOJJ.HTb 
.ll.BO~HOA THfOH, IIOCKOJibKY O.ll.HH napOB03 cepHH 3 He B COCTOHHHii 
6biJI BbiTOJIKHYTb COCT3B BeCOM B 1200 m. 

JlJifl CMHrqeHHSI rrpocpHJIH perneHO 6&1.110 npOH3BeCTH IIO.ll.beMKY 
acero npueMuoro napKa ua aenHtJHHY nopH.nKa I ,5 M, ror .ll.a KaK 
ycTpOHCTBO 60Jiee KOpOTKO~ rOJIOBbl npHMeHHTeJihHO K THII3M,_ 

paapa60T3HHblM 3BTOpOM (BilpH3HT .N'2 1), H O,!l,HOspeMeHBOe YKOpOIJe
HHe cnyCKHOH IJ3CTH JJ.3JIH 6&1 OKOJIO 150 M .ll.OIIOJIHHTeJibHOfi .ll.JIHHbl 
IIO.D.'beMHOH IJ3CTH, 33 ClJeT KOTOpOH MO)KHO 6b1JIO 6bl IIpOH3BeCTK. 

CMHr'leHHe npOipHJIH. 
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rJIABA II 

TEXHHK0-3l{OHOMI14ECI<OE 3HA 4EHHE BOllPOCA 
Yl{OP04EHHSI f:OP JIOBHHbl fOPKH 

1. OCHOBHbiE TPEiiOBAHMH ):(JUI UPOEKTHPOBAHIUI 
YKOP04EHHOA nonroPOlJHOR fOPJIO.BHHbl 

YKopotieHHe roJIOBHOH ropJIOBHHbl ropKH .n:omKHO HTTH- s uarrpas
.leHHH: 

a) CoKpameHI!H ..UJIHHhi crrycKuoti qac'IH, nyTeM npH6JIHJKeHHH nep
cOH crpeJIKH K rop6y. 

Ha ueMexaHH3HposaHHhiX ropKax MOJKHO peKoMeH..uosaTb ycrpau
BaTb rop6 ua paccroHHHH npuMepuo 11 12 M or nepsoA pacnpe
..ueJIHTeJibHoA tTpeJIKH. 

lJ.JIH MeX3HH3HpOB3HHbiX ropoK BeJIHlJHBa :nOrO paCCTOSIHHll 
onpe..ueJIHTCH 8 33BHCHMOCTH OT KOJIHtJeCTB3 H .l{JIHHhl 33Me.l{JIHTe
JieH, YKJI3.ZI:b1BaeMhiX Mem.n:y rop6oM H nepsoH: pacnpe.n:eJIHTeJibHOH 
CTpeJIKOH. 

PaccTOHHHe or rop6a .n:o nepsoro 3aMe.n:JIIneJIH o 3TOM cnyqae 
::'I!(J)I{HO peKOMeH.U.OBaTb TO/Ke nopH.ZI:Ka 11-12 M. 

, npu H3JIH'!HH .ZI:BYX cnyCKHhiX nyTeH Ha rOpKe, T. e. 3HMHeH H 
.leTHeti ropKH, rop6 3HMHeH ropKH MOJKeT 6b!Tb HeCKOJibKO y.n:aJieH 
,IL.lH llOJiy'leHIUI ,li:OilOJIHHTeJibHOH BbiCOTbl. 

6) MaKCHMaJibHOro coi<paUleHHH .ZI:JIHHbi rOJIOBbl coprHpOBO'IHoro 
napi<a, T. e. paccTOHHHH or nepsoti .n:o nocJie.n:HeA crpeJIKH, nyreM 
pau:HoHaJibuoro pacnpe.n:eJieHHH rryreH: no nylJKaM, npHMeHeHHfl 
KOM6HHHpOB3HHbiX CTpeJIOK, CTpeJIOK C KpJTbiMH KpecfOBHH3MH HJIH 
yKopotJeHHhiMH oCTpHI<aMH 11 T. n. 

Pau:HoHaAbHO 3arrpoei<rHposauuaSI ronosa coprHpOBO'IHoro napKa 
.iJ.OJDKHa orseqarb cJie.n:y!Orn;HM ycnosHHM, o6ecne'lHBaiOlli.HM: 

1) 6biCTpOe p33..UeJieHHe .!{BHIKeHHSI cnyCK3eMhJX B3f'OHOB C ropKH: 
H3 pH,n C3MOCTOHTeJibHhiX !IOTOKOB; 

2) MHHHM3JibHbiH npo6er BaLOHa OT sepWHHbl ropKH ){0 JlliHHH 
rrpe,neJibHbiX CTOJI6HKOB, T. e. MHH!iM3JibHJIO }{JIIfHY ropJIOBHHbl; 

3) o6H33TeJJbHOe H3JJH'IHe npHMbiX yqacTKOB .l{JIH ycTpOHCTB3 
TOpM03Hb!X n03HUJIH; 
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4) B03MO>KHOCTb MexaHH3aUHH ropKH nyTeM ycTalioBKH nyTeBhiX: 
38Mell:JIHTeJieH C MHHHM3JlbHhiM nepeycTpOHCTBOM ee np!i nepexo.n.e 
oT py'lHoro Ha asToMaTHllecKoe TOpMO}I{eHHe; 

5) .li.JIHHbi HanpaBJISIIDill.HX nyTefi no nyqKaM, T. e. nyTeii: OT nepsoA 

CTpeJIKH 3a rop6oM ropKH .n.o pacnpe,n:eJIHTeJJhHOfi cTpeJIKH no nyq
KaM, .n.oJJ»<Hhl 6b1Th B03MO)KHO o,n:HHaKOBbiX pa3Mepos; 

6) pa3Mepbi ,n:JIHHbr &THX HanpaBJIHIDill.HX nyTeH: ,n:OJI}I{Hbl 6h1Tb 

B03MO>KH0 KOpOTKiiMH. 

nepshle TpH yCJIOBHSI onpe.n.eJieHhl, HCXO.ll.SI H3 C006pameHHii 0 He-
06XOJI.HMOCTH noJiytieHHSI M3KCHM3JlbHOH nepepa63Tbl83IOill.eM Cll0-
C06HOCTH ropKH }f H3HJiyqwero 9I<CUJI03T3UHOHH0f0 a!PcpeKT8, ny

TeM CBe,n:eHHH K MHHHM8JlbHOH BeJII11IHHe: Jl.,IIHHbi OnaCHOH 30Hbi, 
KOJIH'leCTB8 6051 B8fOHOB, HHTepB3JIOB MelKllY OTI.J:enaMH npH poc

nycKe H T. JL 

nocJie.Ll:HHe ,nsa YCJlOBHH BbiTeK3lOT 113 xap3KTepa npoen:THpO
B8HHH BblCOTbl ropKH. npH pa3HhiX llJIHH8X HanpaBJIHIOill.H.X nyTeH 
Bb!COT8 ropK!i, paCClJIH8HH3H .ll.JIH CaMOfO JI:JIHHHOfO nyTH, 6y,n:eT 

H3JIHillHeH JI:JISI KOpOTKQfO nyTH H noTpe6yeT .ll,OllOJIHHTeJibHbiX TOp

M03HhiX ycTpoticTs. EcJIH AJI,IHhl HanpaBJIHIOLU.HX nyTeH 6yAyT Kopotie, 
BbiCOTa ropKH MO}I{eT OblTb HH»<e H TeM L3Mb1M 6y;n;eT ,n:eweBJie 
CTOHMOCTb ee COOpy»<eHHH H 3KCllJI03T3UHSI. 

oe3yCJIOBHO BCeM nepetiHCJieHHhiM BhiWe Tpe60B3HHSIM eli,HH

CTBeHHO y .ll,OBJieTBOpHeT YKOpOtieHH351 ropJIOBHHa COpTHpOBOlJHOfO 
napKa. Haci<OJihKO yKopol!eHHe aToii ropJIOJHIHhr BJIHHeT Ha yJJy'I

weHHe paOOTbl rOpKH H yMeHbUieHHe CTpOHTeJibHOH CTOHMOCTH, 

MOlKHO BH.ll,eTb H3 CJiellyiOruerO npHMepa 3MepHK8HCKOH npaKTHKH. 
Ha ¢11r. 7 noKa3aHbl 4 cxeMhi copTHpoaotiHhiX napKoo JJ:Jifl 

O.ll,HOH H TOH lKe ropKH. 

PacnoJioJKeaHe H lJHCJIO nyTei:!, a TaKllie KpHBH3Ha Hx .ll.JIH scex 
CXeM H,n:eHTI1'lHbl. 

CpasHHTeJJhHhle ,n:aHHhie no aTHM cxeMaM · rrpHBO.llSITCH 8 Ta6JIH

·ue 2. 
CpaBHHBaH cxeMhl 1 H 4, BH.llHM, liTO npH H.lleHTHl!HOM ycTpoii

cTse napKOB COKpameHHe JI:JIHHbl ropJIOBHHbl Ha 412,4 189,3 = 
= 223,1 M yMeHhW3eT lJHCJIO 33Me,llJIHTeJieH, Clll1T3H TIO .li.JIHHe peJih

COBOfO nyTH, OOopy .li.OB8HHOI'O 38Me,n:JIHTeJIHMH, B 798,5: 317,5 = 2,5 
pa3a H yMeHbW8eT BhiCOTY ropKH Ha 7,0 5,24 = 1,76 M. 

KpoMe TOI'O, cxeMa 4 HMeeT em:e TO npeHMyluecTso, lJTO npH 

HeH ilJIOXOM 6eryn OCT3H8BJII:IB3E'TCH Ha paCCTOSIHHH 91,5 M OT Bbi

XO.ll.HOfO l<OHU8 TIOCJie,n:Hero 38Me.LI.JlHTeJJH, HJIH Ha paCCTOHHHH 

280,8 M OT rop6a ropKH, yllie B rrpe,lleJiaX COpTHpOBOlJH hi X ny1 ei1, 
B TO speMH K3K 110 CXeMe 1 3TOT :>Ke B8fOH HMeeT o·CT8HOBKY 

TOTY3C no Bb!XO.LI.e . H3 nOCJieZI.Hero 38Me.ll,JIHTeJIH nepe,ll CTpeJIOljHOH 

-yJIHQeH, He .li.OXO.li.SI ,llO napKOBbiX nyTeH, ljTQ CHJibHO llOHH}I{3eT 

rrepepa6a ThiB8EOill.YEO cnoco6HOCTb ropKH. 

CpaaHHBaH cxeMbi 3 H 4, HaXO.llHM, l!TO npH coKpar.u.eHHH ropoq
Hoii rOpJIOPHHbi Ha 225,5 189,8 36,2 M lJHCJIO 38Me,llJIHTeJieH 

yMeHbWaeTCSI nOlJTH Ha 16% npH O,llHOM H TOM lKe paCCTOSIHHH 

2 0,0HrOP9<1Hbltl ropJJOBH!ibl 2914 -16----~ ~- . ~·~; 17 , ~ r, . 
¢'·,_ .l: 
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or ropoa rpe6oaana ycrpotlcTBa KOMneucHpyiDw,ero YKJIOHa no 
CTpeJJOlJHOti y;mue .li.JIH npeO.UOJieHHH CYMMbl COllpOTHBJieHHfi CK3Tbl
B8HHIO omena, .ll.JJR cpe.uuHx nyreti, pacnoJia>KeHHbiX a uaqaJJe 
crpeJJOlJHoA YJIHUhi H HMeiDIUHX, cJJe.uosarenbHO, 3HalJHre.1bHO 
MeHblllee conporusJJeHHe no nyru cJie.uoaaHHR, aror yKJIOH RBJIR.1CH 
y>Ke ycKOpRK>lli,HM, Bbl3blB3IOIUHM npeyseJIHI.IeHHble CKOpOCTH B 
napKe. 

Pa3HOC:Th opeMeHH xo.ua Me>K.uy xopolllHM H nJIOXHM 6eryuOM 
npH o.uHuaKosbiX ycJIOBHRX 6hlna uacrOJibKO aHattureJibHa, ttro .UJIH 
perymipOBKH CK3TbiB3HHH, BO H30e>K3HHe H3fOHOB, npHXO.UHJIOCb 
.uep>KaTb a npe.ueJiax cnyCKHOH qacm H CTpeJIO'lHOA yJIHUbl .uo 6 
TOpM03HbiX n03HUHti, lJTO orpa>KaJIOCb Ha l!eTKOCTH pa60Tbl ropKH, 
ee nepepaoaTbiB3IOW,eH CITOCOOHOCTH H 9KOHOMH'IHOCTH. 

B 1930 r. no npoeKry asropa ropKa 6bJJia nepeycrpoeua. H 
ceiittac OHa HMeer BH.ll., ITOK833HHbiH Ha cflHrype 8a. 

5naro.uapH npHMeueuHio 6onee KOMnaKruoA roJJOBbl coprupo
soquoro napKa, pacaono>KeHHIO nyreA nyqKaMu H yMeHbllleHHK> 
.llJlHHbl CITYCKHOti ttaCTH OT rop6a .llO nepBOH CTpeJJKH .UO 10 M, y )l.a
JIOCb COKp3THTb 06IUyK> .li.JIHHY ropJIOBHHbl sa 692 257 = 435 M H 
nOHH3HTb BbiCOTy ropoK: 3HMHeH-Ha 2,14 M, Jieruett Ha 1,64 M. 

npH aroM Bhlcory ropKH, ace ew.e ttpe3MepuyiO, ue npe.ucraaHJIOCb 
B03MOH<HbiM 60Jibllle nOHHH<aTb riO MeCTSbiM yCJIOBHHM. 

npocflHJih 6biJI aaapoeKruposau c raKHM pacqeroM, ttro6bl aaro· 
Hbl noJiyqH.IIH ycKOpeHHe Ha cnyCI{HOtt 'l'3CTH H KOMneHCiJUHIO COllpO
THBJieSHH cKaThiBaHHIO a npe.ueJiax crpeJIOlJHott YJIHUbi H KpHahlx, 
a sa copTHpOBOI.IHbiX nyrHx lllJIH 6bl c paouoMepuoii cKopocTbK> 
aa ctter aanaca >KHBOA CHJihl, npno6pereuuoti ua npeJI.bi.llYW.HX yqa
crKax. 

BMecro 6 ropM03HbiX noaHuHAI pacnoJio>KeHHbiX no sceti JJ.JIHHe 
crpeJioquoA yJIHUbl (npn tteM ropMOH<t'HHe npaH3BO.UHJJOCb ua Kpe
crosHuax H rJI.e nonaJici), JI.JIH peryJIHpooaHHR cKopocreii cnycKaeMwx 
OTI..\enOB ObiJI3 yctaHOBJieHa O)l.H3 nOCTOHHH3H TOpM03H3H n03HI..\HH, 
C BbiKH,llHbiMH 63lllM3K3MH no nyl!KaM, Sa ClleU113JibHO Bbi.UeJieHHbiX 
.li.JIH .3TOti ueJIH npHMbiX Yli3CTK3X, C yqeTOM B03MOH<HOCTH MeXaHH-
33UHH B .UaJILHeJ:illleM. 

BropaH ropMo3uaH noaHuHH (nepeMeHuaH) ycrauaBJifiBaercH ue
nocpeJI.croeuuo Ha coprHpOBOlJHbiX nyTHX, B 33BHCHMOCTH OT aaiTOJI· 
HeHIUI HX B3rOH3MH, H CJIYH<HT .llJIR OKOHlJBTeJibHOA OCTBHOBKH ·sa
rosa. 

CpaouureJihsble JI.aHHble npuaeJI.eHbl a ra6JIHue 3. 
B peayJihrare none3HaR JI.JJHHa noJI.ropottHbiX nyreti aa cqeT 

npH6JIHH<eHHH crpeJIOK K rop6y 6wJia aua•mreJihHO yseJIHlJeHa acero 
ua 5550 nor. M, HJIH, o cpeJI.HeM, no 212M ua nyrb; o6J..UaR eMKOCTb 
COprHpOBOI.IHOrO napl<a yoeJIH4HJI3Cb Ha 688 HOpMaJibHbiX .li.BYXUCHbiX 
BarOHOB, B cpe)l.HeM, no 27 BBfOHOB Ha nyTb; CHJibHO nOBbiCHJIBCb 
nepepa6arb1BaiOIUBH cnoco6uocrb ropKH. 

,llJIH crapoA ropKH pocnycK 2000 oarOHOB HBJIHJICH MBKCHMBJibHOH 
QHcppoti, )l.OCTHfHYTOH B OT)l.eJibHble peKOp.li.Hble .li.HH npH ttpe3Bbl
li8HHO sanpHmeuuoA pa6ore. H0pMaJibHO nepepa6arbJBaK>W.BR CliO· 
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TatJAuqa 3 

CpaaHeHHe ropJJOBHHbl COpTHpOBO'IHOrO napKa He'leTHOil rOpKH CT. i{O'IeTOBI(a 
JleHHHCKOit )I(. A. AO H DOCile nepeycTpOitCTBa B 1930 r. 

I 
·~ ~ ' >:C >S: • 

Cl..QJ 0 0 ... ' Bblcora :c 
0 "' 0 1-< !-- "" Dl cu s: cu ~ 0 U>, oc. Cl..t:(:,: :c c. ropKH M ::;: oc:: QJ QJ !-- <: s: 

~c:::!; >=:OQJ 0 Cl.. 

HaHMeHo.BaHHe Dl • 
!-- >:S: Cl.. ~~ ... 0 

1-<:t: = 0 ~-<,;s: u .,. oot; • 
o::t:t~ 0:: • ~ Q) 0 o.,:.: ,::;: "'Dl = >:C >:C •:s: 

.,. Dl QJ Iii" :::! t 10 0::: !-- "' • :c 0 -&:a QJ :s: = =o uu:c 0::: 0::: = --=c. uc.~ m = - ~"' u :c oC. ::;: !--
0 ~ "'O!-o C'OOQJ cE O:c ~ Q) oo 

::.:: .. O..&..u 0.. t:{ 0::: ::.::"" m 0::: ::.::c:: 

lo nepeyctpoHcrea 24 142 550 692 28,8 7,05 6,05 7 

noc11e nepeycrpoliCTBa 29 10 247 257 8,9 4,91 4,41 2 

COOHOCTb ee COCT3BJIHJia npHMepHO 1700 1800 aarOHOB B CYTI<H. 
HoaaH ropKa nepepa6aTbiaaeT OKOJIO 3600 aarouoa a cyTKH, npH t~eM 
ara UHcppa .naneKo eme He HBJIHercH npe.nenoM. OpH .nocrarotiHOM 
BHHM3Hl:IH K BOnpocy opr3HH33UHH pa60Tbl H8 rOpKe, llO.ll60pe KB3-
JIHcpHUHpOB3HHblX Ka.npoB H CH36>KeHHH 6a WM3K3MH. XOpornero K8• 
qecrsa ara UHcppa 6e3ycJIOBHO MO.>KeT 6b1Tb npeabillleua. 

OpHBe.LieHHble npH Me phi .nocraroquo y6e.LIHTeJihHO noKa3blB3IOT, 
11ero MOlKHO .LIOCTHrnyrb yKopotieHHeM ropnoaHHbi uaiiJHX ropoK. 

2. KOJU14ECTBO 11 PACnOJJO>KEHHE TOPM03HbiX n0311U.HA 

DOJlbiiJOe BJIHHHHe H3 KOHCTpyKUHIO H JlJIHHY no.nrOpOliHOH 
ropJIOBHHbl COpTHpOBOlfHOrO napKa OK33biBaeT CHCTeMa npHMeHHe· 
MOfO TOpMO.>KeHHH, KOJIHlfeCTBO H xapaKtep paCllOJIO>KeHHH 3aMe.li,
JIHTeJieH. 

CymecrayeT JlBft ocHOBHbiX npuuuuna MexaHHlfeCKoro TOpMo
>KeHHH H3 ropKaX HeMeUKHH H 3MepHK8HCKHH. 

HeMeUKHii npHHUHD (peTapnepbi cpHpMbi TucceuxiOTTe, cHcTeMbl 
.LI.-pa <l>peJIHXa), npHMeHHeMbiH rJI3BHbiM o6pa30M Ha rC'pM3HCKHX 
>K • .ll,., 33KJIIOlf3eTCH B TOM, liTO K3THIUeMyCH C rOpKH OTUeny .n.aeTCH 
Cp33Y 60JiblliOe TOpM03HOe yCHJIHe C TeM, lfT06bt CHH3HTb pa3BHB
lliYIOCH CKOpOCTb nopH.li,K3 20 25 KMjllaC .li,O 4 5 KMjllaC. 

B au.ny roro, liTO ua repMaHCKHX >K . .n.. o6pamaiOTCH npeHMy
mecTaeuHo .nayxocuble MaJiorpy3Hble aarOHbl, .LJ.JIH npe.n.oxpaHeHHH 
ux OT BbliKHMaHHH npu coo6menHH HM 6oJibiiiOro TOpM03Horo ycHJIHH, 
33Me)lJIHTeJIH HeMeUKOrO THll3 06opy Jl0B3Hbl OC06b1M yctpOHCTBOM, 
KOTOpOe 3BTOM3THlfeCKH perynupyeT CTeneHb H3>K3THH TOpM03HbiX 
noJioc a 33BHCHMOCTH or aeca cnycKaeMoro aaroHa. B CHJIY aroro, 
HeMeUKHe :':!3Me)lJIHTeJIH llOJIYliHJIHCb OlfeHb MOIUHhie DO CHJie, HO 
TSUKeJible H AOpOrOCTOHIUHe. 

22 

   
НБ

 

УД
УН
Т 

  Д
ІІТ



l1.LI.S1 DO nyTH yMeHbWeHHSI KOJIH'lJeCTB3 38Me.LI.JIHTeJieH H3 ropKaX, 
H8 repM8HCKHX )1{ • .ll.. CT8JHI ycTaH38JIHB8Tb TO.~bKO no O.ll.HOH TOp
M03HOH no3HI..lHH no nyqKaM ropJJOBHHbi, Henocpe.n.craeHHO nepe.n. 
pacnpe.n.eJmTeJJhHOA crpeJIKOH, npH qeM 8 O.ll.HOM nyqi<e 6bmaer 
cocpe.n.oro'lJeHo or 8 JJ:O 11 cop rHpOBO'lJHhiX, nyreA. HHme npH8e
.n.eHw no.n.ropO'lJHble rOpJIOBHHbl COpTHp0804HbiX napK08 .ll.8YX Kpyn
HeHWHX CT8HI..lHH repM8HCKHX m . .ll.. 

eHmpa!luJohafl!f,ilii nocm 

• n'lmeffh,P milpMO.Jfl 

--

<I»Hr. 9. 

Ha <Pur. 9 noKaaaHa no.n.ropoqoaSI ropJI08HHa coprHpOBOIIHoro 
napKa CT3HI..lHH raMM H8 33 nyTH C lfeTblpbMSI nyiiK8)1H, DO 8 nyreti 
B DJ'lJKe, ooopy .ll.OB3HH3SI BOCeMblO 33Me.LI.JIHTeJJHMH CHCTeMbl <l>peJIHX8. 
Ha <J>Hrype 10 noKa3aHa ropJIOBHHa coprHpOBOlfHoro napKa cr. 5pe
MeH Ha 43 nyrH c tJeTblpbMH nylfK3MH, no 11 nyreii 8 nylfKe, raK>Ke 
C BOCeMblO 38Me.LI.JIHTeJIHMH. 

<> 

fl>Hr. 10. 

AMepHKaHCKHii npHHUHn 38KJIJOqaercH a npHMeHeHHH MHoro-
creneHHoro ropMOOKeHHSJ. 

B or JIHlfHe or HeMeuKoro nma aa MeJJ:JIHTeJieA, r ne npHJiaraercSJ 
OOJibWOe TOpM03HOe ycHJIHe H8 HeOOJlJ-.WOM Ylf3CTKe TOpMO>KeHHH, 
3.LI.ec& ra me pa6ora ropMomeHHH noJiyqaercH nyreM npHno>KeHHH 
MaJioro ycHJIHH Ha ooJiblliOM ropM03HOM nyru. KpoMe roro, a BHllY 
H3JIHlfHH B 8MepHK3HCKOM D8pKe O,li.HHX 60JibWerpy3HbiX 88fOHOB, 
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BllOJIHe ycrojfqHBbiX OT 8bDKHM3HIUI ~3)l{e 
8 nopOAi:HeM COCTOHH}IH, HeT H3.n06HOCTH 
8 oco6oMycrpo~crse .nnH perynHpo8aHHH 
H3)K3THH B 33BHCHMOCTH OT seca OTUena. 
B CHJJY sroro aMepHKaHcKue 33Me.a.nu .. 
renu nonyqaiOTCH MeHee MOll.T.Hhle 11 6onee 
nenme, tieM HeMeulme. AMepHI<aHCKHe 
ropKH 06opy 1l0B3Hbl 3H3tUiTeJibHO 60Jib
WHM KOJJHtiecrsoM 3aMe.ll.JIHTeJiefi. Heo6-
xo.nuMo OTMeTHTb, qro, no Mepe ocsoe
HHfl H ycosepweHCTBOB3HHH COpTHpOBOq
HOtf TeXHHKH, tiHCJIO 33Me.LlJIHTeJieH Ha 3Me
PHK3HCKHX rOpKax HeyKJIOHHO CHH)l{3eTCH. 
3TO MO)l{HO BH~eTb H3 T36JIIU.(bl 4. 

Ecnu Ha craHUHHX, o6opy.nosaHHbiX 
33Mel(JIHTeJISJMH B 1926 f., Ha Ol(HH COp
THpOBOtiHblfi nyrb npHX01lHTC5:1 B cpe.nHeM 
16,6. nor. M 3aMe1lJIHTene.U, ro y)l{e s 
1927 r. 7,7. B 1928r. 7,5, s1929 r.-
5,3, a s 1931 r. 5,2 nor. M 3aMe1lJIH
reJiett. 

O~HospeMeHHO npoucxo.zzHJIO H yJiyq
IUeHHe KOHCTpyKUHH ropJIOBHHbl coprupo
BOqHOrO napKa. Ha 4>11r. 11 npHse.neHa 
no.nropotiHasr ropnosHHa coprHposotiHoro 
napKa craHuHH CaH-JlyH Ha 26 nyreA, 
o6opy 1lOB3HH3SI 33Me~JIHTeJISJMH B 1926 f, 

3aMe)I,JIHTeJIH YCT3HOBJieHbl 83 l{a)l(LJ;OM 
nyTH. Bcero Ha ropKe HX HMeercsr 52, 
06ll(eti llJIHHOfi 516 M, B cpe.nHeM Ha 1 
COpTHpOBOtiHbllf nyrb npHXO.lJ.HTCSI 20 M. 
1J;JIHH3 C3MOH ropJICBHHbl T3K)l{e BeCbM3 
3H3tiHTeJibH3. fopJIOBHHa He pa36HT3 H3 
OTJJ.eJJbHbie nytiKH, a COCTOHT H3 llBYX 
BbiTHHYTbiX crpeJIOtiHbiX ynHu c npHMbiKa
HHeM 15 nyrefi I< o.a.Hofi 11 II K .npyrou . 

Ha 4>11r. 12 noKa3aHa ropJIOBHHa cr 
MexaHHKBHJIJih Ha 36 nyreii, o6opy.a.osaH
HaH 33Mel(JIHTeJIHMH B 1927 f. 4HCJIO 33Me.ll
JIHTeJieJ1 31leCb 3H31JHTeJibHO MeHbWe, 
scero 17, o6u.r.efi JJ.JIHHOJ:i 195 nor. M. 

B cpe~HeM Ha o.nuH coprHposoqHbiA nyrh 
npHXO)I,HTCSI 5 nor. M. 3aMe.UJIHTeJIH ycra
HOBJieHbl TOJibKO no nytiK3M, HMeeTCH 
3 TOpM03HblX n03HUHH. fopJIOBHHa COCTOHT 
H3 OTJJ.eJibHblX nytiKOB B KOJJHtieCTBe rne
CTH, no 6 nyreii 8 nytiKe. no cpasHeHHJO 
c nepsott (Ha cr. Caa-Jlyli) OHa CHJihHO 
yKopoqeua.    
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Ta5AuLJa I 

MexaHH38U.HJI copTHpoaoqHbiX CTIHQHA a CoeAHHeHublx WT&Tax AMepuK:t 

.ll 

' >< ><!~!-< 
0 I >C :ii :: - >. 
O.o:s: - c:: •:S: c "'·:s: ID,-
:S:Q,) o::· Q,) - Q,) Q,) • 
1-<!-< Q,) Q,) 1-<a.l 1-< - ID 
O.>o 1-< "! >oo:; >. ., 
Ot::; >.a) t::: ~ t::::a./0 

- 1-< 1-<0.. u ... :s: 
~~ ~:s::s: 

0~ 0~ ::iS. "' "( "= :r c;:a.l 'QJ • aJ :> 
UD" u::& "' ::& "'::&u :s:o :s:., oca ~"' ::riD ::r.., t:m - ~· ... 

1926 r. 

I. CaH·Jlyu, l1nnHHOHC 26 52 516 20 

2. M&pKraM 5lpJl 44 80 765 17 

3. MapKraM 5lpJl 67 121 1076 16 

4. 6mo AlinaHll, l1nnHHoik • 30 65 629 23 

4. ru6COH, Jt!JJJI. (o.n:Ha ropKa ylKe c 1924 r.) 30 29 287 10 

5. rapr¢op.n:, KonHeKT .. • • • • • • • • • • • 24 33 232 ' 14 

Jtlroro 3a 1926 r. • 221 :{80 3672 16,6 

1927 r. 

6. DOCTOU, MaccaqV3eT 
• 29 16 186 6 

Gocrou, Macca'ly3a 30 15 167 6 

7. " N\exan HKBHJJJ!b, I-I bJO· JtlopK 36 17 195 5 

8. A;IneHroyHH3, lleHcH.lbBaHHR 24 20 200 8 

9. CenbKHpK, HbJO-tlopK 25 33 334 13 

10. noprCMYT, Oraj;jo 36 34 ' 311 9 • • • • • • • • • • • • • 

!thoro a a 1927 r .. • 180 135 I 393 7, 7 

1928 r. 

11. JlaHKacrep 5lp.n. !P·T Hope, Texac • 32 21 246 8 
u 

12. CupaKY3bi, HbiO-VIopK • 27 17 200 7 

13. KoKcToH, rleHCHJlbBal!HR • • • • • • • • • • 17 I II 125 7 

Jtlroro a a 1928 r .• • 76 49 571 7,5 
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Ta6Auqa 4 (npoooA:HCtHut) 

I loll ~=~ 
0 1'1 :a lJ:I:>. 
0:>:: :21= =·= "'·= 1::: ;s: <I) cad.> ~d.> 

<I)" 
...... ... <1l • 
(:!.;:.-, Qjo; :.,0:: ;;o-,t;lll ... Qj 
0 Q ;:.-,!-< t::~ t::Q/0 
u == 

!-<(:!. 

OM ::!!~ :a; = = 0~ o; ... 
t; :a ~ • o:t (:1. u= t:dJ 'Qj J-."'0 = t>' U:z J,...::a o::Su 
::ri =.., 0"' t:::l-::r~n t:l'l 

I 

1929 r. 

14. M!OCrHK, Mace. • 18 8 93 5 

15. PyccenL, KoHHeKr • 21 21 204 10 

16. npoBH30, HnnHHoAe • 52 27 158 3 

I 7. lllapHOBHJIJih, Oralio . • 30 24 246 8 

18. 3an . .UerpoAr, MH'IHraH • 31 17 84 3 

19. Jle-BHrr, HLJO-AopK .• 40 32 185 5 

20. 0 pOBHJJ.eHC . 34 19 ttl 3 

21. KeJJ.poaLui XonM Boer. B. • 45 23 251 5 

To lKe 3au. B .. • 38 21 227 5 

22. 0HKepH, OeHCHJibB .. • l • • • • • • • • • 34 25 269 8 

Hroro 33 1929 r. 343 217 I 829 5,3 

1930 r. 

23. MapHoH, OraAo 24 17 200 !:1 

24. .lly6oa. ocrp. Boer. H. 11. 38 20 204 5 

To lKe 33nBJJ.H., HLJO-AopK • 15 14 153 1 I • 
I 

25. rapJJ.eHBHJIJih, HblO-VlopK 31 20 232 7 

26. noroMaK, BHprHHHR • • - . • • • • • • • • 46 27 254 46 

11roro 33 1930 r. 154 98 1058 6,9 

1931 r. 
27 rannac6ypr, 11nnHHoic 49 20 235 4,8 

28. Cr3HJIH, Or31to . • • • • • • • • • • • • • • 42 20 235 5,6 

Hroro 33 1931 r. 91 49 470 5,2 

(3aHMersoallHo H3 cr. HHlK. M o q H n H H a, MeJ.3HH3HpoaaHHble coprHpOBO'IHbie 
ropKH H3 3MepHK3HCKHX lK. JJ.., lKypH. tPeKOHCTpJKI.\Hll Tp3HCllOpT31), :Nil 12,1932 r.) 
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Ha <f>ur. 13 noKa3aua no)l.ropotJHaH ropJIOBHHa cT. nposuso, 
H3 52 nyTH, 06opy.li.OB3HH3H 33Me.lf.JIHTeJJSJMH B KOJJHqecTBe 27 lilT., 
o61I.(eil .lf.JIHHOH 158 nor. M. Ha O)l.HH nyrh s cpe)l.ueM npHXO.lf.HTCSJ 
3 nor. M. 33Me.li.JJHTeJieH. 3aMe.li.JIHTeJIH ycTaHOBJJeUbl TaKlKe TOJibKO no 

-.)J 
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30 
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nylJK3M, npH IJeM lJHCJIO T0pM03HbiX n03HUHH .li.OBe.ll.eHO .li.O lJeTblpex. 
YseJiulJeuue lJHCJia ropM03HbiX n03HUHH MO>KHO o6oSJCHHTb reM, lJTO 
.lf.JIH noJJytieHHH 6o.nbiiioro KOJJuqecTBa copruposolJHhiX nyreli (52 nyru) 
npHIIIJJOCh uecKOJihKO Y.lf.JIHHHTh ropJJOBimy, lJTO Bbi3Ba.no ueo6xo)l.H-

-----
1 --- : 

l.__ r --- ---- -- --- -- I 
- --'-

ct>Hr. 13. 

-
-

---------

---~ 

MOCTb yeeJJHlJHTb BhlCOTY ropKH 1 a BMeCTe C TeM H lJHCJIO TOpM03-
HbiX no3uuuti. HopMaJJbHO s AMepuKe s nocJie.lf.Hee speMH npHHHTO 
JCTp3HBaTb TOJibKO 3 TOpM03HbiX ll03HUHH, 

Y uac s CCCP, a su,n:y HaJIHlJHH cMeiiiaHHoro nma nO.lf.BHJKHoro 
C0CT3B3, COCTOHII.(ero H3 2-0CHbiX M3JIOrpy3HhiX H 4-0CHbiX 60Jihiiie-
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rpy3HbiX B8f0HOB, OIISCHOCTb BbDKHMSHHSI npH npHMeHeHHH CHJibl 
•• 

H3>K3nl51, npHHSITOH H3 HeMeLI,KHX H 3MepHK3HCKHX ropKaX, He 11C· 

KJIIO'leHa, I109TOMY K BOnpocy 0 Bb160pe npV!HLI,HIJa TOpMOlKeHHH, 
KOJIHqecraa 11 xapaKrepa pacnonomeHHH 3aMe~nHreneii Heo6xo~HMO 
no~oflrH oco6eHHO ocropomHo. 

I1 aMepHK3HCK3H H HeMeLI,I<3H CHCTeMbl TOpMOlKeHJ.iH HMeiOT CBOH 

nonomHrenbHbie H orpuuarenbHhie cropoHhi. 
B B11.llY csoeo6pa3HH HaillHX ycnosi-ni pa6orw co CMernaHHbiM 

aarOHHbiM napKOM, OTJIH'lHbiX OT 8Mepi1K8HCKHX 11 HeMeUK11X, H3H-
6oJiee uenecoo6pa3Hb!M HBJIHeTCH C03,li.3HHe CBOeH COBeTCKOfi CHCTe· 

Mhl TOpMOlKeHHH, KOTOpaH ~OmKHa y'leCTb BeCb HMeiOI.LI,HHCH OIIbiT 
pa60Tbl K3K 3arpaHHlJHbiX, TaK H H3IIIHX OTelleCTBeHHbiX MeX8HH3H

pOB3HHbiX ropOK. 
OpHMepHoe perneHHe MbiCJIHTCH a BH.lle npuHHTHH npHHUnna ~ay

creneHHoro TOpMOlKeHHH H8 ~BYX peryJIHpOBOlJHbiX II03HLI,HHX, C IIpH• 

MeHeHI1eM uarnero coaercKoro aaMeAnHrenH, Koropblii Heo6xoAHMO 

B ~SJibHefiiiieM ycoseprneHCTBOBaTb B CTOpoHy YCHJieHHH MOl.llHOCTH 

ero ~0 npe~eJIOB, 6e30II3CHbiX B CMbiCJie B03MOlKHOCTH BbllKHM3HHH 

M3JIOrpy3HhiX B3fOHOB. 
KpaiiHe lKeJiaTeJibHbiM HBHJIOCb 6bi T8KOe KOHCTpyKTHBHOe perne

HHe, KOTOpoe YBH33JIO 6hl O~HOBpeMeHHO JC11JieHHe MOI.LI,HOCTH 38Me,ll

JIHTeJIH C 3BTOM3TI133LI,I1eA CHJibl H3lKaTHH TOpM03HbiX OOJIOC B 33611· 

CHMOCTH or aeca no~seprHyroro ropMO>KeHHIO saroHa. 3ro no3BO
JIHJIO 6bi BeCbl\13 3H3t:!IHeJibHO yseJIHLJI1Tb MOI.LI,HOCTb 33Me~JII1TeJIH, 
HCKJIIOI.fHB COBepiiieHHO B03MOlKHOCTb Bbi>KHM3HHH M3JIOrpy3HbiX 

BarOHOB, CllOC06CTBOB3JIO 6bi yMeHbiiieHHlO KOJIHlleCTBa ycraHaBJII1· 

BaeMbiX 33Me~JIHTeJieH Ha ropKe H A8JibHel\IIIeMy COKpal.LI,eHHIO ,llJII1Hhl 

IJO.llfOpO'IHOH rOpJIOBHHbl. 

fopnoBHHbi, aanpoeKTHposaHHhle aaropoM, cocraaneHbl c pacqe

TOM B03MOlKHOCTH ycrpoAcrsa rpex TOpM03HhiX l103HUHH, H3 KOHX 

OCHOBHbiMU HBJIHIOTCH TOJibKO BTOpaH H rpeTbH l103HLI,HH, nepBaH 

no3HUHH, raK Ha3hlsaeMaH ,ce30HHas ·, ycraHasnusaeMaH nepe.ll nep

aoii crpeJIKOH 11 npH3B3HHaH perymtp0B3Tb BbiCOTY ropK11 B 33BHCH· 

MOCTH OT KJIHM3TH'lJeCKHX yCJIOBHj;t, .li.OJilKHa paCCM8TpHB8TbCH KSK 

QJ3KYJibT8THBH8H, H He06XO,ll.HMOCTb JCTaHOBKI1 ee ~OJI>KH3 6b1Tb 

060CHOB8H8 B Ka>K~OM OT .ZI.eJl bHOM CJiy<me. 0pH ycrpOACTBe .li.BYX 
cnycKHhiX nyreii pa3Horo npocl>HJIH (3U:MHeii H nerHeA ropKH) nepBaH 

II03HU.H» 3aMeHSiercH pa3HOCTbiO BbiCOT 9THX ropoK. OpH o~HOM 
CIIYCKHOM nyr11 MOlKHO peKOMeH,LI,OB3Tb IIOBhiiiieHHe rop6a H8 3HMHHe 

ycJIOBHH npHMepHO Ha 30 40 CM. 

3. KOJIH4ECTBO OYTEA B OY4KAX 

KoJIHlJecrao nyreA B nyiiKax Ha coapeMeHHhiX craHUHHX Kone6· 
nercH or 6 ~o 11. TaK, Hanp~tMep. H3 npHae.aeHHbiX Bblwe cxeM no.n:
ropoqHbiX ropJIOBHH pH~a 38rpaHI1lJHbiX COpTHpOBOlJHbiX CT8HUHj;t 

BH~HO, liTO B AMepHKe Ha CT. npoBH30 H MexaHHKBHJIJib COpTHpo
BOlJHbJe nyTH pa36HTbl flO 6 7 B nyiiKe, B fepMaHHH Ha CT. faMM 

napK c 33 nyrHMH pa36Hr no 8-9, a ua CT • .6peMeH 43 nyru paa-
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6HTbl no 11 nyreA s nyqKe. O.u.HaKo yseJIHtiHsarh tiHCJio nyreA a 
nyiiKe CBhlllle 10 He peKOMeH.uyeTCH, T3K KaK npH 9TOM nOC.IIe,UHSIH 
pa3,lleJIHTe.llbH8H CTpeJIK8 noJJyqaeTCH CJIHUIKOM y .ll8JJeHHOlt K8K OT 
rop6a, tiTO BJIHHeT Ha yseJJHIIeHHe pacl{eTHOt! BbiCOTbl rOpKH, T8K 
H OT nOCJJe.U.Hero 38Me.U..IIHTeJJH nepe.u. nytiKOM, tiTO 38Tpy.U.HHeT pe
ryJJHpOBKY CKOpOCTH Ha l..{eJiesoe TOpMO>KeHHe. 

Cor JJaCHO HaUIHM rexHHtieCKHM ycJIOBtHIM npoeKrHposaHHSI craHUHt! 
H nocraHOBJieHHIO HTC 3KcnJiyarauuoHHoro ynpasJieHHH HKnC, IIHCJIO 
nyrefi s or.u.eJJbHOM nyqKe ueJiecoo6pa3Ho npoeKrHposarb or 6 .u.o 9. 

B npoeKrax THnosblx ropJIOBHH, paspa6oraHHbiX asropoM, coprH
posotiHble nyru pas6HThl no 8 9 8 nyiiKe. 3ro nosaoJIHer yMeHb
WHTb o6mee IIHCJIO 38Me.U.JJHTeJielt H8 rOpKe npHMepHO H8 20 25% 
no cpaaHeHHIO C rOpJIOBHHaMH C MeHbUIHM tiHCJJOM nyrefi 8 nyiiKaX.. 

.l{JIH cpaBHeHHH npHBO.li.HM HH>Ke (Ha 4Jur. 14 H 30) npoeKTbl 
.u.syx no.u.ropotiHbiX ropJIOBHH Ha 48 coprHpOBOIIHhiX nyreii c nyq • 
KaMH no 6 H 8 nyrefi. 

fopJI08HH8 Ha ¢Hr. 14 HMeeT BOCeMb nytiK08 no WeCTH nyrelt H CHaO
>KeHa .U.eBHTH8JJ.U8TbiO 33Me.U.JIHTeJIHMH 1 pacnOJJO>KeHHbiMH no CXeMe 
1 2 T., e. no O.U.HOMY 38Me.UJIIHeJIIO Ha nepBOH n03HUHH H no .li.B8 Ha 
BTOpOH nOJHI..{HH. fopJI08HH8 Ha ¢Hr. 30, COOT8eTCTBYIOII..{351 83p113H
TY .N'2 3 THnOBbiX no.u.ropotiHbiX ropJIOBHH, paspa6oraHHhiX aaropoM 
(crp. 87), npH roM >Ke KOJIHtieCT8e nyrett HMeer wecrh nytiK08 no 
BOCoMH nyrefi H rpe6yer ycraHOBKH TOJJbKO nHTH::J.li.U8TH 38Me.U.JIHTe
JieH. TopM03Hble no3HUHH pacnoJio>KeHbi no rofi >Ke cxeMe 1 2, qro H 
B npe.U.bi.li.YllleM npHMepe, T8K 'ITO 8eJJHIIHH8 TOpM03HOrO nyTH, CtiH
T8HnonyTHCJie.U.OB3HHHOTI..{enanpHCK3TbiB3HHH1 806ouxcJiyiiaHXO.U.H· 
H3KOB8 H pasHa .li.JIHHe rpex 3aMe.U.JIHTeJieH, I::J:TO COCT3BJIHeT 37,5 M. 
npH 3TOM IIHCJIO 33Me.U.Jli.ITeJieH B nOCJie,li.HeM npHMepe yMeHbWeHO 
H8 lleTblpe, liTO COCT3BJIHeT 21%. 3THM C3Mb1M 6y.n.yT CHH>KeHbl paC
XO.ll.bl nepBOH8ti8JibHOH CTOHMOCTH no MeXaBH38UHH ropKH, a T8K
>Ke .u.aJihnettweA 3KCnJiyarauHH ee. B ro >Ke speMH coopy>KeHHe 
ropJJOBHHbl C yKpynHeHHbiM l.IHCJIOM nyreA B nyqKaX He Bbl3bJBaeT 
HHKaKoro y.u.opo>KaHHH crpoureJibHOH croHMOCTH, a noKasareJIH ee 
He xy>Ke, a uepe.n.Ko ..ua>Ke JIYtiUie. 

B npHse.u.eHHOM 8b!We npHMepe npoeKros .n.syx ropJIOBHH HMeeM 
.U.JIH cpasHeHHH cJie.U.yiDmHe noKasareJiu: 

30 

HaHMeaosaHHe rroKaJare~eH rop~OBHHhl 
Ha 48 nyreH 

I. 06maH .llJIHHa rop~onHHbl or 1-H .llO no-
u 

cne,Zl4eH crpeJIKH • • • • , , • • • • • . 
2. KoJIH"'ecrso 33Me.llnHreneii 2-il H 3-ii no-

3HI(HH. • , 
3. Ko9tjJHI.t»eHr ropJIOBHHbt • 
4. Bee Mera1ua B m . . . . . . 
5. PaccroHHHe .llO caMoro .ll3JibHero npe-

.llenbHoro cron6HKa. • • • . • 
6. 06J..UaH llJIHHa nyreil· (or I-Ii crpenKH 

.llO npeJleJibHOrO CTOII6HK3 K3lK.QOfO ITYTH) 

I . c 8 ITYTHMH 
s rry"'Ke 

258,92 M 

15 lilT. 

5,39 
459 

311 M 

4568 M 

2. C 6 ITYTHMH 
B ny"'Ke 

262,92 M 

19 lilT. 
5,5 
504 

323 M 

4849M    
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H3 npuae.n.euuoro cpaaueHHH ou.n,Ho, ttTo npoeKT ropJIOBHHhl 
ua 48 nyreA c nyt~KaMu no 8 nyre~ npeoocxo.n.ur no seeM noKa· 
38TeJIHM OAHOHMeHHY~ ropnOBHHY C nyt~K8MH IlO 6 nyreA. 

   
НБ

 

УД
УН
Т 

  Д
ІІТ



rJJABA III 

METO,[tOJIOfMSI PACQETA M nPOEKTMPOBAHHSI no.r:t
fOPOQHhiX fOPJIOBHH COPTMPOBOQHbiX nAPKOB 

)lJIH DOCTpOeHHH rop.'IOBHHhl COpTHpOBOlJHOfO napKa He06XO.!I.HMO 
8H8JIHTULJeCKH p8CClJHT3Tb BCe ee 9.!leMeHThl H HX KOOp.U.HH8Tbl, llOCJie 
qero npoeKrHpooaHHe ee H pa36HsKa Ha MecrHocru He npe.u.cra
BHT sarpy.u.HeHHH. HmKe npHBOJI.HM Mero.l(oJioruiD npoeKrHpooaHHH 
H pacLJera KOHcrpyKI..lHH ropnooHHbl s o6meM BH.u.e. 

A. n OPHLl OK n P 0 EKTM:PO BAH HH 

IlpHCTynaH K npOeKTHpOB8HHIO ropJIOBHHbl, He06XOJI.HMO CH81.{3JI3 
c~eJiaTb npe.u.oapHreJihHOe rpa~uqecKoe nocrpoeHue HeMacwra6Hofi 
cxeMbl ee. Ha .rr.aHHOH cxeMe npocraanHeM see H3aeCTHble 3HalleHHH 
9JieMeHTOB 9T0f0 flOCTpOeHHH 1 DOCJie qero CT3HOBHTCH HCHbiM, K3KHe 
9JieMeHTbl Heo6xo.U.HMO onpe.u.eJIHTb pacqeroM. 

IlpoeKrHpooaHHe se.u.ercH, H8l.{HHaH or nepsof.i' crpeJIKH, cHaLJana 
nepaoro nyl.JKa, 3aTeM eroporo H rrocJienyiOII..lHX. 

Pa3Mepbr crpeJioLJHbl x nepeoo.u.oe H 3aMe.U.JIHTeJieli (perapnepos) 
oepeM H3 9D!Op; BeJIHliHHOfi npRMbiX BCT3BOK H pa.U.HYCOB KpHBbiX 
3a.u.aeMcH corJiacHo c rpeoosaHHHMH TYOC " no KOHcrpyKTHBHbiM 
coot3pameHHHM. Mecro pacnoJiolKeHHR aaMe.rr.JJinenett onpeAeJIHercH 
YCJIOBHJIMH .raoapHTJ, .!I.JlH B03MOlKHOCTH ycraHOilJ<H nepe.ll HHMH 
rrpea.enhHWX croJI6HKOB. 3a perap.u.epaMH, nepe.u. crpeJIKOH, y~<na.U.bi
saercH BCT8BK3 He MeHbllie 4 MeTpOB .D.JIH B03MO.lKHOCTH yCTpOHCTB8 
H30~HpOB8HHOfO yqacrKa npH 3JieKTpHlleCKOH UeHTp8JIH38'-lHH. 0ep
B8H IT03HUHR perap.u.epoa ycraHaBJIHBaercH, a cnyqae Ha.u.o6Hocru, 
anepeli.H nepsoa CTpenKH; aropaH H rperhst no3HI..lHH nepe.u. pacnpe
.n.enHreJihHbiMH CTpenKaMu no nyliKaM. OpocraaHa Ha nocrpoeHHOH 
CXeMe rOpJIOBHHhl BCe H3BeCTHble p83Mepbl 3JJeMeHTOB, YCT8H8BJIH
B8eM, lJTO OCHOBHbiMH HeH3BeCTHbiMH, DO.li.JielK8IUHMH Onpe.neneHHIO 
p8Cl.JeTOM, SiBJISIIOTCH: 

1. Yron H8KJIOHa JIHHHH Hanpasnsuow.ero nyn-1 nyqKa K cnycKHOMY 
ny1 H. 

2. Yrnhr nosopora conpRraiOIUHX KpHBhiX napKOBbiX nyrefi. 
3. Koop.u.usarhl aJieMeHroa Hawero nocrpoeHHJJ. 
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li. M E T 0 ):l 0 Jl 0 r H S1 P A C q E T A 

Ha cpHr. 15 npHBe.LI.eHa cxeMa aepxneA noJIOBHHbi ropJIOBHHY 
coprnpoBQliHoro napKa na 32 nyrn c O.li.HHM cnycKHbiM nyreM. Pac
qer npOH3BO.llHTCH TOJibKO .LI.JIH O.LI.HOA DOJIOBHHbl ropJIOBHHbl, TaK 
K8K BTOp8H DOJIOBHHa paCDOJiaraeTC.sl CHMMeTpHqHQ npHBe.LI.eHHOH, DO 
.LI.pyryiO CTOpOHy CnyCKHOrO DJTH, H DOJIHOCTbiO C HeH H.LI.eHTHqHa, 
D03TOMY paccqHTblB3Tb ee OT.LI.eJibHO BeT H3.LI.06HOCTH. 

npu pacqete npHHSITbl CJie.ll.yiOW.He 6yKBeHHble 0603HBIIeHHH: 
a paCCTOHHHe OT HaqaJia OCTpBKOB .li.O IJ,eH· 

rpa nepeoo.a.a liOpMaJI&uoro crpeJIO'll· 
aoro nepeso.a.a, 

a11 a2 - paCCTOHHHe OT H3li8JI3 OCTpHKOB nep· 
aoA (cHMMerpHt~noA) CTpeJIKH .LI.O u,eur
pos nepeao.a.a 4·nyruoro crpoeuuoro 
seepnoro nepeaona, 

C paCCTOHHHe MelK.U.Y H8li3JIOM OCTpHKOB 
crpeJIOK aeepHoro nepeao~a. 

b- paccTOHHHe or ueurpa nepeso.u.a .a.o 
XBOCT3 KpeCTOBHBbl HOpMB.RhHiiX CTpe· 
JIOIIHbiX nepeBO.llOB, 

bH b2 - ro me .li.JIH 4-nyruoro oeepuoro nepe· 
BO.lla, 

H T . .lJ.. npHMble BCTBBKH, 
r .U.JIHHa o.a.uoro aaMe.a.nuteJI.R (perap· 

.a.epa), 
R, R 1 - pa.u.nycbl KPHBblx, 

m paCCTOHHHe OT CTbiKa p3MHOrO peJJhCB 
.li.O H8li3Jl8 OCTpRKOB CTpeJIKH, 

a- yroJI KpecrOBHH'bl MapKH 1/ 8 = 6°20'25", 
a 1 -yrOJI KpeCTOBHHbl MBpKH 1/ 11= 5°ll'40", 

P, P1 1 
yroJI naKJioua uanpasJieHHH ny11Ka, 

H ·r . .a.. yr Jihi nosopo!a copTHpOBO'IIHbiX nyreR, 
S MelK.LI.ynyTbe. 

1. OflPE):lEJIEHHE 3JIEMEHTOB flEPBOfO nyqi{A 

a) 0 n p e .a. e JI e u He y r JI a H a K no H a n e p B oro n y q K a {j 
(eM. cpnr. 15). YroJI HaKJIOHa nanpasmnow.ero nyrn ny11Ka K cnycK
HOMY nyru HJIH era nanpaaJieH.HIO .LI.OJDKeH 6b1Tb npHHHT raKoA, 
qro6 oKa3aJIOCb so3MO)I{HhiM y JIO.>KHTb see aneMeHThl uau6oJJee 
rpy.a.noro nyru aroro nyqKa, npHHHMaeMoro 3a pacl!eTnblif. 

nnH .li.3HHOH CXeMbl H31160Jiee rpy.LI.HblM 6y.LI.eT HBJISlTbCH Kpa:A· 
HHH DJTb N!! ), KOTOpblii H npHHHT .LI.JIH pacqera. 

npoeKrnpyH ace aneMeHTbl JIHHHH nepsoro nyru or crpeJIKH 
N!! 1 ua uanpaoneHHe, HopMaJI&Hoe nyTRM M 1 H MN, nony'IIHM 
ypaBHeHHe: 

(b2 +/)sin 1,5a1 + Rcos 1,5a1 R cosP +(/1 +2r + /2 + a2)sin ~ + 
+ ( b~ + m + a) sin <P + 1,5 a1) + ( b + fs) sin ({J + 1,5 a1 +a) + 

+R[l cos(P+ 1,5a1 +a)]=£. (1) 
3 00ArOpO'IHbie ropJlOBHHbl 29V&. 33 
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B 9TOM ypaaHemm HeUJaecrHotl: JIBJISie T
c~ TOJibKO BeJIHlJHH8 yrJia /1, BCe OCTaJib
Hbie 3HalJeHHH H3BeCTHbi, a HMeHHO: 3H8-
lJeHHe E onpeJI.enHeTcH H3 nocrpoeaHH, 
K.aK cyMMa Me)K.llynyTHA, Me)KJI.y nyTHMH 
.N'2 1 u MN; b u b2 no amopaM crpe
JIOlJHbiX nepeBO.li.OB; BeJIHlJHHOH pa.lluyca 
R u npHMbiX acraaoK f, /1 , / 2 u T. ll· 3a
.llaeM CSI. 

no.llCTai:IHB H3BeCTHbie HaM 3HalJeHHH 8 
ypaBHeHHe (1) H ynpOCTHB ero, DOJIYlJHM 
ypaBHeHHe C ciJyHK~HSIMH O.li.HOfO HeH3BecT
HOfO yrJia {J BH.LJ.a 

Acos{J Bsin{J C. (2 

00.lleJIHB o6e lJSCTH ypaaHeHHH (2) H8 
B, DOJIYlJHM: 

A cos {J sin fJ = _c 
B B 

(3) 

,llJISJ peWeHHSI .LJ.aHHOfO ypa8HeHHSI 880-
.li.HM 8cnoMorareJibHhlif yroJI g;, nonaraH, 
l.JTO 

A --- tg (/). 
B 

(4) 

YpaaHeHHe (3) MO}l{eT 6biTb npe.LI.cTa
BJieHo B T8KOM BH.LJ.e: 

sin rp cos P sin /1 = _c_ 
co~ rp B 

(5) 

YMHO)KHB o6e qacru ypasHeHHH (5) Ha 
!=OS g;, nonyqaeu 

_s_in---'rp'-- cos g; cos fJ- sin {J cos (/! = C cos q;; 
cos rp B 

{J • p c sin g; cos - cos g; Sin -· -
8 

cos cp 

HJIH 
c 

sin ( g; - /1) = cos p. (6) 
B 

Oo ypaBHeHHIO (4) onpell.eJIHeM yrOJI fJ, 
a no ypaaHeHHIO (6) onpe.n.eJIHercH yr on 
g; /J, a 3areM u caMhiH yron {3. 

6) 0 n p e .n. en e H u e y r JI o B n o B o-
pora nyretl: copruposoqaoro 
nap K a. 

3HaH yroJI HaKJIOHa nytit<a fJ, MO)KHO 
sa :H ru yron nosopora Kam.n.oro or.n.enb-   

НБ
 

УД
УН
Т 

  Д
ІІТ



uoro napKoaoro nyru ~aHaoro nyqKa, Korop~B onpe~enRerc~ KaK 
anreopauqecKaH cyMMa yrnoa noaopora acex aJieMeHroa aroro nyru. 

Yron noaopora nyru N!! 1- y1 {J + 1,5a1 +a 
" 

.N'!! 2 y2 {J + 1,5a1 

" .N'!! 3 Ya -/3 + 0,5q1 + O,Sa 

" 
M 4 y4 fJ + 0,5a1 + ( O,Sa) 

" 
.N'!! 5 y6 P + ( 0,5a1) + 0,5a 

" .N'!! 6 y6 P + ( 0,5a1) + ( O,Sa) Hr . ..11., 

a) 0 n p e .ll. e JI e Hue K o o p .ll. u H a r. Cnell.yJOmeA qacThiO pacqera 
SIBJIHeTCH onpe,ll.eJieHHe KOOp,ll.HHaT 9JieMeHTOB nyreA H CTpeJIOK ,ll.JIH 
pa3oHBKH H nocrpOeHHH ropJIOBHHbl. Orc4er KOOp.ll.HHar npoH3BO
.ll.HTCH OT H3ll3JI3 OCTp!IKOB nepBO~ CTpeJIKH. 

PaccroHHHe no ocu aocuucc nonyqaercH nyreM npoeKrupoaauuH 
aJieMeHroa uawero nocrpoeauH ua uanpaaJieHHe cnycKHoro nyru MN; 
no ocu op,.IJ.uaar H3 aepruKaJibHOA npoeKQHH rex .>Ke aneMeHroa Ha 

-----~ 

' 

-- --- _ __.___. ----J<- ----If 

<Pur. 16. 

uanpaaJieHHe, HOpMaJibHOe OCH aocQHCC. Onpe.neneuue Koop.nHHaT 
9JieMeHTOB .ll.JIH nyre~ nepaoro DYliK3 npHBO.ll.HTCH B CJie.ll.YIOilleH 
ra6;mue 5. 

npu onpe,ll.eJieHHH KOOp.ll.HHaT T04eK BCeX OCT3JibHbiX nyre~, 
KpoMe nepaoro,Heo6xo.ll.HMO npe.naapureJibHO HaAru aeJiuquay npH
MOA BCT3BKH fa nepe.ll CODpHr3IOJlleH KpHBOH. 

BenuquuoR acraBKH fa .ZlJIH nyru .N'2 1 3a~aeMCH npon3B'OJibHO 
npu onpe~eneHHH yrJia HaKJIOHa nyqKa {J. BeJiuquua .>Ke acraaoK Ia 
.ll.JIH OCT3JibHbi.I nyreii 38BHCHT OT npHHHTOfO yrJia p H KOHCrpyKQHH 
caMoro nyqKa. BeJIHI.{HHY f3 nyru .N'!! 2 uaxo,.IJ.HM H3 npHMoyroJI&Horo 
rpeyron&HHKa KBD (cpur. 16). 

KD=E S Y12; 

BK = b + Ia + R tg ~ ; 

KD 
BK= ' sin Ya 

' 
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CJieJJ.OB8TfJibRO 
E-S-Yu = b +fa+ R tg Yt , 

sin y2 2 

Ia E -S- Yla b R tg Yz_ (7) 
sin y 2 2 

TaK liM >Ke nyreM onpeJJ.eJIHeTCH aenuqnua acraaoK Ia ocTaJJbHhlx 
nyreu napKa. 

2. OflPE.[tEJIEHME 3JIEMEHTOB BTOPOfO flYliKA 

(eM. <f>ur. 15) 

a) Y ron u a K non a nP1". 3a pacqerHhiA npHHHMaeM aau6onee 
rpyJJ.HbiH .nnH noCTpoeHHH nyr& N!! 9. 

Benuquua £ 1 Hasecrua no nocrpoeHHIO KaK cyMMa MelKJJ.ynyruA. 
3a.n,aBlllHCb BeJJHl!HH8MH pa.li.HJC8 H npHMbiX BCT8BOK1 npoeKTH· 

pyeM sneMeHTbl nyru N2 9 ua ocb, uopMBJI&HyiO K aanpaeneuu10 MN; 
nonyqaeM ypasaeuHe: 

(b1+ f) sin 0,5 a1 +R1 cos 0,5 a1 R1 cos P1 + (/1 + 2r + /2 + a2) sinP1 + 
+ (b 2 + /3 +a) sin (P1 + 1,5 a1) + (b + f4) sin (P1 + 1,5 a1 +a)+ 

+ R [1 cos (P + 1,5 a1 +a)) £ 1• (8) 

PemaH ypaeueaue (8) auanorH'IHO ypasueuu10 (1 ), onpe.ll.eJIHM 
yroJI nP1 " 

6) OcraJJbHble sneMeRTbl eroporo nyqKa onpeJJ.eJIHIOTCH no TOMJ 
>Ke npuuuuny, KaK H npu pacqere nepsoro nyqKa, H3JIO>KeHHOMY 
H8MH BbiWe. 

3. flPOBEPI(A PAC4ETA HA B03MO)I(HOCTb flEPEYCTPOACTBA 
fOPJIOBHHbl C O.[tHUM CflYCKHbiM flYTEM 

flO.ll ABA flYTH 

Opu pacqere ropnosHHbl c o.u:unM cnycKHbiM nyreM ueo6xo.n.nMo 
nposepHTb .u:ocraroquocTb noJiyqeaublx paaMepoa ua aoaMO>KHOCTb 
npucnoco6neuaH anocne.u:crsuu srou ropnoBHHbl ua .n.sa cnyCKHbiX 
nyrH c MHHHMaJibHbiM nepeycrpoucraoM ee. CxeMa raKoro nepe
ycrpoAcrsa AJIH paCC'IHT8HHOA BblWe ropnOBHHbl HB 32 nyTH nO· 
K838H8 Ha <f>ur. 17. nyHKTHpOM DOKa3aHbl nyTH H crpeJIKH, DOJJ.Jie· 
mai.UHe paaoopKe npu nepeycrpoucTBe. 06oauaqeuuH npnHHTbl 
Te lKe, liTO H BbiWe: 

MN OC:b OCHOBHOrO cnyCKHOrO nyrH, 
M 1 N1, M 2 N 2 ocH npep;nonaraeMbiX .ztayx cnycKHYX nyreA. 

a) npoaepKa no nepeoMy nyqKy 

,llJIH npoaepKH 11epooro DJl!Ka AOCTaTO'IHO COOJIIOCTH uepaaeHCTB1l 
{J-a 2r KB ~Rtg + /1 + +fa, (9) 

2 
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r ..ae: 
/ 1 H f2 MUHHMSJihHaH ..anuna npHMYI acraooK, 

2r .llJIHHa ..asyx 3aMe..anureneA. 
113 npuoe,a.eunoro BYWe pacqera ropnoonHhl c O.llHHM cnycKHbiM 

nyTeM (T30JIHU8 5) H8M H3BeCTHO DOJIO>KeHue K3>K.ll0f0 H3 3JieMeH
TOB, B TOM lJHCJI.e H TOIIKU 8 H3lJ3.JI8 OCTpHKOB pacnpe.zr.eJIHTeJib
HOA crpenKH N!! 3. 

Op..auHaTa H81Jana ocrpHKOB crpenKH N!! 3: 

Y1 b2+/+RtgP-~,sa1 sinl,5a1 + .Rtgp-~,sa1 +/1 + 
+ 2r + f2) sin P; 

BC y 7 f ; KB DB DK; 

s y,--
DB BC _ 2 • 

sinp sin p (10) 

3na1JeHue orpesKa DK onpe..aenHercfl us Kocoyronbuoro rpe
yron&unKa KiD. 3a..aaawHc& 3Ha1JeHHHMH f H R, Haxo..au~: 

OTKY.ll3 

00.UCT3BJIHH 
DOJIYIJUM: 

lK = b +I+ RtgP-a 
2 

DK= 
b + I+ R tg fJ ; a sin a 

sin p 
COOTBeTCTBYIOIIlHe 3H8'1eHHH B 

• 

nepasencroo 

(11) 

(9), 

y, - -
2
s b + f + R tg p -a sin a 

8 2 -a --------·---=--- "> R tg 
2 

+ /1 + 2r + /2; 
si11P sinP 

UJIH 
l s R_a 
·- y, - b+f-t-Rtg slna > 

sin P 2 2 

/3-a I > R tg 
2 

+ /1 + 2r + 2 • 

6) 0 n p e ..a en e H He non o >K e H u JJ ocT p a K o a 
crpenKH N!! 1 

(12) 

BenH'tHua erpesKa LD onpeJJ.enfleTcH H3 KocoyroJJ&uoro rpe
yron&HHKa LKD. 

HJIH 

lD 

lD= 
lK sin (/J-:- a) . 

sloP 

/3-a 
b +I+ Rtg 

2
-

' 

sin (/J- a) 
~------..:.. ____ . 

uP 
(13) 
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Or JIOlKHB or TOI.IKH D BJI€BO aeJIHl.IHHY orpe3Ka lD,. onpe· 
.D.eJIHeM DOJIO)KeHHe TOI.IKH [, T. e. u.eurpa nepeBO.Lla 8Hf JIHHCKOit 
CTpeJIKH N!! 1, COBD8.Ll8IOllJ,ee C H81!8JIOM KOOpAHH8T npoeKTHpyeMOtl 
rOpJJOBHHbl. 

a) OpoaepKa no oropoMy nytiKY (q>ur. 17) 

Opu npoaepi<e ueo6xO.D.HMO, qro6 HMeJJo Mecro uepaaeucrao 

nB1 >Rtg.f!! + /1 + 2r + fz (14) 
2 

s 
BtCt = Yt-z• 

r.D.e y1 op.LlHHara crpeJIKH .N'!! 9. 

Y1 = b1 +I+ R tg {11
-

0
•
5 cc1 sin 0,5 a1 + 

2 
{3 -05a R + Rtg ;, 1 +/1 +2r+/2 sinp1 ; 

nB1 = y1 ~ : sln{J1 . 
2 

f10.LlCT8BHB 3H8tieHHSI n81 B HepaaeHCTBO (14), DOJIYlJHM: 

Yt f : sin fJ1 > R tg ~ + f1+2r + /2. (15) 

4. DPOBEPKA HA 
BHHbl C ABYMSI 

B03MO)I{HOCTb DEPEYCTPOACTBA fOPJIO~ 
• 

CllYCKHbiMM llYTSIMM DOA OAHH llYTb 

HepenKo 6biBaer, qre pa3Mephl ropJioBHHhl, nonytJeHHhie no pac
qery .LlJIH O.Ll.Horo cnyci<uoro nyru, npu nposepi<e ua nepeycrpotlcroo 
nO.Ll .LlBB nynt OKa3hiBaiOTCH He.LlOCT8TOlJHbiMH H He Y.li.OBJieTBOpHIOT 
HepaBeHCTBaM (9) H (14). 0pHXO,llHTCH TOf,lla BHOCHTb I<OppeKTHBhl, 
npOH3BO.LlHTb pacqer H npoaepi<y sauoao. IToaroMy 3aqacry10 6oJJee 
u.enecoo6pa3HhiM HBJJHeTci! pewarb aa.II.ally s o6paTHOM nopH.rrKe, 
T. e. npe,llBapHTeJihHbltl pacqer npOH3BeCTH .llJIH fOpJJOBHHbl C .LlBYMH 
cnyCKHbiMH DYTHMH, 3a.Ll8B8HCb MHHHM8JlbHblMH 3HaqeHHSIMH npflMbiX 
8CT8BOK H pa.ll.HYCOB, a nposepHTb Ha nepeycrpotiCTBO DOA O)I.HH 
cnycKHOii nyrh, TaK KaK .li.JIH nepaoro CJiytJaH o6biKHOBeHHO rpe-
6yercH 60JibW8H )I.JIHHa npHMhiX BCTaBOK, KOTOpbie npH npo8epKe 
OKa3hiBaiOTCH 8DOJIHe .li.OCT3TOlJHbiMH AJIH DOCJie.II.Hero. 

ITo.ll.p06Hhiii pacqer ynoMHHyrotl npoaepKH npHBO.LlHM HHlKe. 
Ha q>Hr. 18 noKaaaua nepe.II.HHH yaKaH l.IRCTb ropJioBHHbl Ha 32 

nyTH C .D.BYMH cnyCKHbiMH nyTHMH H cxeMa ee nepeycrpOHCT88 
DO.ll O.D.HH nyTb. f1yHKTHpOM 0003H8lJeHbl aJieMeHTbl, DOAJielK8IUHe 
paaoopKe. 

a) IT p o 8 e p K a n e p 8 o r o n y q K a. ITepeycrpoiicrao aoaMOlKH0 
npH YCJIOBHH, eCJIH 0Tpe30K 

K'B>Rtg ~-~,5 a1 +f1 +2r+f2 (16) 
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pewaeM: 
K'B = AB AK'. 

1-b rpeyroJibHHKa ABC HSXO.LUIM 
s 

BC }'a+ 2 
AB = = , (17) 

sin {J sin {J 
r.ne 

y3 -- aeJIHtJHHa op.nHHaTbl crpeJIKH .N'2 3 B TO liKe B. 

y3 = b+f+RtgP-a sina+ RtgP-a+f1 +2r+f2 sin/1. 
2 2 

Be.n:H'IHHY AK' onpe.n.enHeM H3 rpeyroJI&HHKa K'gA: 

AK' = gK' sin t,51X1 • (IS) 
sin{J 

3Ha'lleHHe C:TOpOHbl gK' DOJiyqaeM, sa.zr.aBaJIC:b BeJIH'iHHOA IipRMOA 
BCTaaKH f H pa.nHyca KpHoofl R: 

gK'=b
2
+f+Rtg {J-l,Sa1 

2 

Oo.llCTaBHB a HepaoeHCTBO (16) 3HaiJeHHH K' B, nonyiJHM: 

s ( .{J- 1 ,Sal 
Ya+- b2+/+Rtg sinl,5a1 {J 
__ 

2 
-

2 
-- ~ R t - 1 

'
5 

a.! + f \t- 2r + f · 
sin P sin P ,y g 2 1 2

' 

HJIH 
1 

sin /I + ~-(b +f+Rt {3-1,5al Y3 
2 

.2 g 
2 

sinl,5a1 :;;> 

(19) 

Tenepb Heo6xO.llHMO onpe.n.eJIHTb Ha'iaJio Koop.LJ.HHar ropJIOBHHbl 
DpH O.ZJ.HOM CDyCKHOM nyTH. 

OoJio:lKeHHe TOIJKH A HaM H3BecTHo H3 ypaoHeHHH (17). OoJIO
*eHHe nepeceiJeHml oceA BeepHoro nepeso.na B TOIJKe g onpe.lle
naeM H3 rpeyroJibH.HKa K' g A: 

gA = gK' sin (P 1,5 a1): sin P 
no.ncTaBHB saaqeHHe g K'' DOJIJ'iHM 

( b2 + f + R tg {J - ~· 5 a,) sin ({J - 1 ,5 a1) 

gA= 
sin {J 

(20) 

0TKJI8,llbi83JI BJieBO OT TOlJKH g 3Ha'ieHHH 9JieMeHTOB aeepHOfO 
CHMMerpuquoro nepeoo.na, B3HThle no smope, onpe.nenHeM aaiJaJio 
KOOp.li.HHaT, COBD8.ll8IOI.Uee C B8'l8JIOM OCTpHKOB CTpeJIKH .N2 1·a. 
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Qnpe)J.eJIHM paCCTOSIHHe no OCH 80CUHCC OT H3q3JI3 KOOp.ZJ.HH8T 
.ZJ.O uaqana OCTpSIKOB CTpenKH J{2 3 B TOliKe B. 

1) np.H .li.BYX cnyCKHhiX nyTHX: 

L =a+ sctg a+ b+f+R tgP-~ cos a+ 
2 

+ RtgP-a+f1+2r+f2 
2 

2) npu O.ZI.HOM Cn¥CKBOM IIYTH: 

Q_l 5a;l 

cos{j. 
' 

(21) 

b1 + f + R tg '"' 
2

' sin (/1- 1 ,5 a1) 

L1 = a2 + ~-----~----- + Ya+ ~ ctg P. (22) 
sin fJ 2. 

Tenepb MO:amo onpe,ZI:eJIHTb pa3uuuy .ZI.JIHHhl ropJIOBHHhl c O.ZJ.HHM 
H ABYMH cnycKHLIMH nyTHMH: 

L0 = L L 1 

6) n p o a e p K a 8 To p o r o n y q K a 

,llJIH np08epKH IIO 8TOpOMY IIYliKY Tpe6yeTCH, qTOOhl 

1) q 8 1 >- R tg flt - ~· 5 
a.1 + f 1 + 2r + f 2 (23) 

H 

2) l
1
q?;:--b

1
+i+Rtg fJ1 -o,sa.1 

2 
(24) 

3.ZI.eCb HMeeM )J.OIIOJIHHTeJibBOe TpeOOB3HHe no Hepa8eHCTBY (24), 
8 BH.li.Y TOrO, liTO, B OTJIHt!He OT paCCMOTpeHHOrO BbiWe CJiyqan 
npH nepBOM nyliKe, r)J.e 8eJIHlJHHY gK' Mhl IIOJIYliHM, 33)J.3BIIIHCb 
3Haqeu~HMH f u R, a ,l{3HHOM cJiyqae aeJiuquua l1q onpe.ZI.eJIHeTCH 
8 33BI1CHMOCTH OT KOHCTPYKUHH aeepaoro nepeBO.ZJ.a. 

Onpe.ZI.eJIHM 3TH aeJIHlJHHhl: 

s 
Yu+-

DB _ B1C1 _. 2 
1- -

sin /11 sin /11 

(25) 

Dq onpe.ZI.eJIHM H3 I<ocoyroJibHoro TpeyrOJibHHKa l1Dq. 
Onpe.li.eJIHM 8 TpeyroJibHHKe l1Dq cnepaa cTopoHy l1D. 
PaccTonuue oT CTpeJIKH N2 1 no ocu a6cuucc .ZI.O cTpeJIKH N2 9 

H3M H3BeCTHO H3 IIOCTpOeHHH rOpJIOBHHbl C .ZJ.BYMH CnJCKHbiMH nyTHMH 
u paaHo L (21); paccToHHHe OT CTpeJIKH N2 1 .ZI.O CTpeJIKH N2 l·a onpe· 
.ZI.eJieHo BhiWe u pasuo L0; seJIHtiHHa OTpe3I<a DC1 onpe.ZI.eJJHeTCH H3 
TpeyroJibHH({a DC1B1: 

- s \ 
DC 1 = Y u + 

2 
) ctg P1. (26) 
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PaccToguue OT cTpeAKH ~2 
uoro nepeso.n;a H pasuo a1• 

CAe.n;oaaTeJibHO, 

1-a .li.O {1 H3BeCTHO H3 3II10pb1 Beep-

HJIH 

l1D = L L0 a1 - (27) 

MC)KHQ OIIpe.lleJIHTb H OCT3JibHble CTOpOHbl TpeyrOJib-

s 
sin 0,5 a1 L - L 0 - a1- Y, + 

2 
ctg P1 

Dq=o= --""------------~---; 
sin (/J1 - 0,5 !It) 

' 

(28) 

(29) 

00.D;CT3BHB COOTBeTCTBYIO~He 3HaqeHHH B ypaaBeHHH (23) H (24), 
H3XO.II.HM: 

1. 

2. 

y + s 
u 2 

sin {11 

s 
L- L 0 - a1 - Yu + ctg {11 sJn 0,5 a1 . 2 

- ..=__ _____ __:_ __ ____.:_ __ __,.__ ____ > 
sin (ft1 - 0,5 a 1) 

>Rtg 

(L - L0 - a1- Y !l + -~ ) ctg fJ1 sin fJ1 

~-----~-----~---> 
sin (~1 - 0,5 a1) 

(30) 

(31) 

PerneuueM uepaseucTB (19, 30 H 31) orrpe,lleJIHeTCH rrpoaepKa 
rOpAOBHHbi C .D;BYMH CIIYCKHbiMH DJTHMH H3 B03M0)KHQCTb nepe
YCTpOi%CTB3 no.n; o.zr.uu nyTb. 
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r J1 ABA TV 

UPHMEP PACliETA UO):{fOPOliHOO fOPJIOBHHbl 
COPTHPOBOliHOfO UAPI<A HA 32 fiYTH C ):{BYMSI 

CUYCI<HbiMH UYTSIMH 

KaK Bbiiiie y>Ke yKa3biB8JIOCb, npucTynaH K npoeKTHposa&HIO rop
JIOBHHhl, ueo6XO.IlHMO CJJ.eJI8Tb npeJI.B3pHTeJibHOe rpa4JutJeCKOe DO· 
rTpOeHHe CXeMhi ee (He M8CllJT86HOH) H npOCT8BHTb Ha Hell BCe H3· 
BeCTHble EtJieMeHTbl Jl8HH0f0 UOCTpOeHHH, DOCJie qero HeTpf!lHO 
ycTSHOBHTb, K8KHe HMeHHO 9JieMeHThi He06XOJJ.HMO OnpeJI.eJIHTb pac
qeTOM. Ha 4JHr. 19 npHBE' .n:eHa non.ropo11H8H ropJJOBHHa copTHpo· 
BO'IHOfO napKa R8 32 nyTH, COOTBeTCTBYIOIIJ,aH THUOBOMY B8pH3HTf 
.N'!? 1 ( CTp. 76 79), DO)tpOOHblH pac'leT KOTOpOA JlJIH npHMepa npH· 
BOJ].HTCSI HH>Ke. 

PactJeT npoH3Be.~teH TOJibKO )tJIH nOJIOBHHbl npHBeJI.eHHOii: Bbiiiie 
ropJIOBHHbl (.itJISI nyteH .N'!? 1 16), T8K K8K BTOp8H OOJIOBHH8 (nyTH 
N'!!N!? 17 32) HJ].eHTH1JH8 C nepBOH H paCUOJIO)I(eHa CHMMetpHIJHO 
c HeR no .ll.pyryiO cTopoay BToporo cnycKuoro nyTH. 

1. OOPE~EREHME YrnA HAKROHA 
a) .D,JISJ nepsoro ny11Ka 

YroJI aaKJIOHa {3 onpen.eJIHeTCH H3 Bbise.n.eHHhiX Bbiiiie ypasHe
HHff (1 6). 

PaciJeTHbiM npHHHT nyTb N2 1. 
npoeKTHpyH 9JJeMeHTbl nepeoro nyTH, H8lJHH8SI OT Q,eHTpa nepe

BOD,8 aHr JIHACKOff CTpeJIKH N!! 2/2' Ha OCb, HOpM8JibHYIO OCH cnycK· 
HOrO nyTH, DOJIY'IHM 8H8JIOrH'IHOe BbiBeD,eHHOMy Bblllle ypaeae
HHIO (1) BH.ll8: 

r.ne: 

(b +/)sin a+ R cos a R cos{J + (/1 + 2r + /2 + a2)sin{J + 
+ (b2 + m + a)sin({3 + 1,5a1) + (b + /3)sin (P + 1,5aL +a)+ 

+ R [1 cos ({3 + 1,5 a1 +a)] E, (1) 

b paCCTOHHHe OT UeHTpa nepeBOH8 JI.O XBOCT8 KpeCTO
BHHbl HOpMaJibHOrO H 8HfJIHHCKOf0 CTpeJIOl.JHOrO n~ 
peBOJI.a, npHHHTO DO THOOBOH 9DIOpe 15,308 M; 

/, / 1, fa... npHMble BCTaBKH; 
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a yroJI npH MapKe KpeCTOBHHbl B 1/9 = 6°20'; 
at yrOJI npH M3pKe KpeCTOBHHbl B 1/11 5°12'; 
R pa11.nyc Kpusou II)JHHHT MHHHMaJibHbiH 180 M; 
r .U.Jllma peTap.u.epa rrpHHSITa 12,5 M; 
a paCCTOHHHe OT OCTpSIKOB .li.O UeHTpa HOpM3JlbHOrO 

CTpeJIOliHOrO nepeBOJl.3 IIpHHSITO no 3IIIOpe ,llJIH 1/9 = 
= 11,365 M; Jl.JISI 1/11 = 11,987 M; 

a2 - paCCTOSIHHe OT OCTpSIKOB nepso.B CTpeJIKH .li.O rrepe
ceqeHHH oceit n~TeH .N'!! 1 H 4 B BeepHOM CHMMeTpHq
HOM cTpeJioqnoM nepeao)le = 28,197 M; 

a1 -TO me .no nepeceqenHH nyTeH N2 2 H 3 =19,744M; 
b2 paCCTOHHHe OT nepeceqeHHSI OCt:H nyTeH .N'!! 1 H 4 

B BeepHOM rrepeBO)le .li.O XBOCTa KpeCTOBHHbl = 
= 22,836 : cos 1,5 a1 = 23,05 M; 

bt-TO me OT nepeceqeuHH nyTeu N!! 2 H 3 
31 ,289 : cos 0,5a1 = 31 ,32 M; 

m -.llJIHHa paMnoro peJibca B cTpeJioqnoM nepeso.n.e npu 
THne peJibC lila = 0,839 M; 

£- CYMM3 Mem.n.ynyTHH Mem.n.y OCHMH cnycKHOrO nyTH H 
nyTH .N'2 1 paaaa 76,40 M. 

(CxeMbl npHMeneHHhlX cTpeJioqnbJX nepeao.u.oa npuse.n.enhl na 
«t>Hr. 21). 

flO.llCT<lBHB B ypaBHeHHe (1) qHCJIOBble 3HaqeHHSI 6yKBeHHbiX MHO
>KHTeJieit, pew a eM: 

(15,308 + 1,15) 0,11 + 180 · 0,994 180 cos{J + 

+ (3,50 + 25 + 4,84 + 28,197) sin {J + (23,05 + 0,84 + 11,36) sin ({J + 
+ 7°48') + (15,308 + 1 ,50) sin ({J + 14°8') + 

+ 180 [1 cos(P + 14°8')] = 76,40; 

360,72 76,40 180 cos {J 61,54 sin {J- 35,25 sin (P + 7°48')

-16,81 sin ({J + 14°8') + 180 cos ({J + 14°8'). 

TpuronoMeTpHtieCKHe q,ynKUHH cyMMhl .llByx yr-.11oa npuBOJl.HM 
K y11.o6noMy .llJIR· pewenHSI ypasuenHH su.u.y: 

1) sin (a+fJ) =sin a cos{J +cos a sin {J 
H 

2) cos(a+P) cosacosP sinasintl. 
qTO C0CT3BJIHeT: 

1) 35,25 sin ({J + 7°48') = 35,25 sin p cos 7°48' + 35,25 cos p sin JD48'; 

35,25 sin P · 0,9907 + 35,25 cos {J • 0,1357 = 34,92 sin p + 4,78 cos {J. 

2) 16,81 sin ({J + 14°8') = 16,81 sinPcos 14°8' + 16,81 cos{Jsin 14°8'; 
' 

16,81 sin~· 0,9698 + 16,81 cos P · 0,2442 = 16,30 sin {J + 4,10 cos P. 
3) 180 cos ({J + 14°8') = 180 cos B cos 14°8' --180 sin {J sin 14°8'; 

180cos{J · 0,9698 180sin{J · 0,2442 = 174,56cosP 43,96sinP. 
46 
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0oJiylleHHble qaCJIOBble 3HalleHHH flO.llCTaBJIHeM B BbiBe.lleHHOe 
Bb!We ypaBHeHHe H1 npOH3Be.llfl COOTBeTCTBYIO~He apH<t>MeTHlleCKHe 
.ne!\CTBHII, OOJIYIIHM ypaBHeHHe C <l>YHKUiiHMH O.li.HOfO HeH3BeCTHOfO 
y r Jia P BH.na: 

284,32=345,68 cosP 156,72slnP. 
I 

no ypauueHHIO ( 4) HaXO.llHM 
345,68 

tg cp = =2,2057, 
156,72 

a no aeJIHliHHe TaHreuca onpe.neJIHeM 3HaqeHHe yrJia cp. 
YroJI_ cp = 65°36'. 

no ypaaHeHniO (6) onpe.n.eJIHeM: 

sin (m P) 284
'
32 

• 0 4131· 
T 156,72 1 1 

sin (<P P) 0,7494, 
OTKy,na no JIOrapn<t>MHlleCKHM Ta6JIHU3M HaXO.llHM yrOJI 

(/1 p = 48°30'' 
a yroJI 

6) 0 n p e .n e JI e Hue y r JI a H a K JI o H a aTop oro n y q K a P1 
I 

PacqeTHbiM npnHHT nyTh N2 9. npoeKTnpyR, no.no6Ho npe.n.hl
.ny~eMy, SJieMeHTbl nyTH .N'2 9 Ha OCh, HOpMaJibHYIO OCH cnyCKHOfO 
I1YTH, flOJIYliHM ypaBHeH lie (8): 

R (1 cos /J1) + (f1 + 2r + /2 + a2) sin P1 + 
+ (b2 + Ia +a) sin {P1 + 1,5a1) +(b + f4) sin ({31 + 2,5a1) + 

+R [1 cos {P1 + 2,5a1)] El' 
no,nCTaBJisreM liHCJIOBble 3HalleHHH: 

200 200 cosP1 + (10,18 + 25 + 4,84 + 28,19)sin P1 + 
+ (23,05 + 6,01 + 11,99sin(P1 + 7°48') + 

+ (18,68 + 0,5) sin CP1 + 13°) + 200 200 cos CP1 + 13°) 35,10; 

400 200 cos P1 + 68,21 sin P1 + 41 ,05 sin CP1 + 7°48') + 
+ 19,18 ·sin CP1 + 13°) 200 cos(iS\ + 13°) = 35,10. 

npHBO.llHM TpHrOHOMeTpHlleCKHe <l>YHKUHH CYMMbl .llBYX yrJIOB 
K BH.!J.y, y.no6HOMy .llJIH perneHiiSI ypaBHeHHH, a HMeHHO: 

1) 41,05 sin (P1 + 7°48') 41,05 (sin P1 cos 7°48' +cos P1 sin 7°48'); 

41,05 (sin P1 0,9907 + cosP1 0,1357) = 
= 40,67 sin P1 + 5,57 cosP1• 

2) 19,18sin(P1 + 13°)= 19,18(sinP1 cos 13°+cosP1 sin 13°); 

19,18(sinP1 • 0,9744+ cos{31 • 0,225) 18,69sinP1 + 4,31 cosP1• 

3) 200 cos ({31 + 13°) = 200 (cos P1 cos 13° sin P 1 sin 13°); 
200 (cosP1 · 0,9744 sinP1 • 0,225) = 194,88 cosP1 45 sinP1• 
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npOH38eli.B COOTBeTCTBYIOmHe apH<f>MeTHlJeCKHe .neACT8HB, nony• 
'IHM: 

364,9 385 cos P1 172,59 sin P 1• 

no yp8BHeHHIO (4) H3XO~HM: 

YroJI cp 65°52'. 

385 
tg «p = -- -- 2,2307. 

172,59 

no ypaBHeHHIO (6) onpe,n:eJIHeM: 

sin (rn P ) 364
•
9 cos,,= 

'r 
1 172,59 'Y 

= 2,1142.0,4091 = 0,8649; cos65°52' 0,4091, 

OTKY .n:a yroJI 

CJie,ll08aTeJibHO, yroJI 

flt = 65°52' 59°52' 6°. 

2. DPOBEPKA HA B03MO)I(HOCTh DEPEYCTPORCTBA 
fOPJIOBHHhl fiOA OAHH CfiYCKHOO fiYTh (<f>nr. 20) 

KaK ylKe Bblllle yKa3biB8JIOCb, aa rrpaKTHKe o6biKHOBeHHO rrpH
XOll.HTCH ropJIOBH.HY C O,llHHM CIIYCKHhiM nyTeM nepeycTp3HB3Tb IIOll. 
~Ba riYTH H pe,n:KO Hao6opOT, HO B U.eJIHX y~06CT83 pac'leTa 9TY 
3a.n:aqy ueJiecoo6pasaee pernnr& 8 o6paTHOM nopH.n:Ke. 

a) n p o 8 e p K a n o n e p B oM y n y q K y 

nposepKy nepsoro nyqKa npoH380.D.HM no 8biBe,n:eHHOMY Bblrne 
HepaseHcTey ( 19): 

Y s b I + R t fJ - t , sal . 1 5 ----.. a + -2 - 2 + g 
2 

Sin , a 1 ~ sin p 
} 

----~ 

> R tg{J-l,Sa1 + ft + 2r + f2· 
2 

Onpe,n:eJIHM cuaqaJia BeJJHqHHY Y3 : 

Y 3 = b + f+ R tg fJ -a sln a + R tg {J - a + f 1 + 2r + I 2 sin f:J = 
2 2 

= (15,308 + 1,15+ 16,95) 0,11 +(16,95+3,50 + 25 + 4,84) 0,294 18,47; 

I [18,47 + 2,7 (23,05 + 1,02 + 14,63)0,1357):. 
0,294 

> 14,63 + 4,00 + 25 + 4,84; 

58,77 > 48,47. 
48 
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6) Onpe·.z:r.eJieHHe pa3HOCTH .llJIHHhl ropnosHHbl 
C O.ll,HHM H .lf.BYMH cnyCI<HhlMH nyTSIMHi 6epeM paCCTOSIHHe no OTHO
WeHHIO K CTpeJIKe ,N'g 3. 

1. npu .z:r.syx nyTSIX seJIH'IHHY L onpe.rr.enSieM H3 ypaaHeHHH (21) 

50 

L a +s ctg a+ b + f + R tg .B-;- a) cos a + 

+ Rtg P-;_a + ft + 2r+ f2 )c.osP; 
• 

L 11,365 + 5,4 · 9 + (15,308 + 1,15 + 16,95) 0,11 + 
+ (16,95 + 3,53 + 25 + 4,84) 0,9558 141,22. 

2. npH O.ll,HOM cnyCKHOM nyTH Onpe.lleJIHeM ITO ypasHeHHIO (22) 

s 
L 1 = Y 3 + ctg P + 

2 

,8- 1 ,5oc1 b8 + 1 + R tg · sin ({3- 1 ,5a1) 
2 . +a. 

sin {3 2
' 

+ 

L1 =(18,47+2,7)3,2505+ 
28 : 7~.2~~

1616 
+28,197; 

• 
L 1 118,27. 

L0 L Lt = 141,22 118,27 = 22,95. 

B) fl p 0 8 e p K a n 0 B T 0 p 0 My n y lJ K y: 
1. CorJiacao nepsoMy ycJIOBHJO nposepKH ueo6XO.li.HMo, 'IT06bl: 

s 
Y, + 2 r- I s \ -

L-Lo-al- Y,+ ctg,81 sin0,5a1 
sin {J1 2 1 --~~~~--------~--~~--~------> 

>Rtg 

sin ({11 - 0,5 a 1 ) 

{J~- 0,5cr;l + fl + 2r + fz· 
2 

Pa3Mepbl 6epeM nO OTHOWeHHIO OCTpHKOB CTpeJIKH ,Ng 9.' 

Y 0 = Rtgl_1 +/1 +2r+/2 sinPt; 
2 

Y0 (10,48 + 10,18 + 25 + 4,84)0,1045 5,28. 

(30) 

L a + s ctg a + b + ! + R tg f11 + /1 + R tg f31 + 2r + /2 cos P1 ; 
2 2 

L = 11,365 + 5,4 · 9 + 15,308 + 4,10 + 10,48 + (10,48+ 10.18 + 25+ 

+ 4,84)0,9945 140,04.    
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PewaeM Hepaeoocreo (30): 

5,28 + 2,7 - [ 140,04-22,95- 19,74- (5,28 + 2,7) 9,51143] 0,0459:::? 
0,1045 0,0593 ,;9' 

>- 5,35 + 4 + 25 + 4,84; 

59,96 > 39,39. 

2. CorJiacao sropoMy ycJIOBIUo nposepi<H aeo6xO.llHMO, ttT06bl: 

PewaeM: 

[140,04-22,95-19,74-(5,28 + 2,7)9,5143]0,1045:::? 3132 + 1 + 5 35· 
0 ;o593 ,;9' I I I 

37,76 > 37,67. 

Cne.aosareJihHO, npHHHTwe pasMepbi y.aosJiersopHIOT nocrpoeHHIO 
rOpJIOBHHbl I<8K C O.llHHM, T8I< H C .llBYMH cnyCKHbiMH nyTHMH 88 
sepwHae. KaK BH.llHO H3 BToporo ycnoBHH np.oHepKH paclleTa, 3TH 
p83Mepb1 npHHHThl C8Mble MHHHM8JibHble UO UOTpe6HOCTH. Ha lfJH
rype .N'!! 20a UOI<838HO COBMeiiJ.eHHe M8CWT86Hb!X npoeKTOB nepe.ll· 

' I ·--22 ss-. ' . 

q>Hr. 20a. 

aell qacru no.aropoqaoA ropnoBHHbi aa 32 nyTH c O.llHHM u .llBYMH 
cnyCKHbiMH nyTHMH, COOTBeTCTBYIOIIJ.eH B8pH8HT8M 1 H 4, OTKY.ll8 
BH.li.HO TO He3H8liHTeJibHOe nepeyCTpOi\CTBO, KOTOpoe UOTpe6yeTCH 
npH nepexo.ue or o.aHoro THna K .upyroMy . .llJIH paccMarpusaeMoro 

v 

3.LJ.eCb upHMepa BCe nepeycrpOHCTBO CBO.llHTCH K 38MeHe O.li.HOrO 
CTpOeHHOfO seepHOrO nepeB011.8 .llBYMH 06biKHOBeHHbiMH, .li.BYMH aHr
JIHACKHMH CTpeJJK8MH H Oli.HHM rJJyXHM CelleHHeM. npu 3TOM BCH 
OCHOBH8H rpynna 38Me.LJ.JIHTeJieH He 38 Tp8rHBaeTCSI nepeycrpOHCTBOM, 
H OHH OCT810TCH H8 CBOeM MeCTe 6e3 H3MeHeHHH. 
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~ 3. ODPEAEJIEHHE YrJIOB OOBOPOTA COOPSlfAIOIIlHX I(PHBbiX COPTHPOBOlfHbiX 

' OYTEA 

a) 1·1 D y q 0 K 

I . Yron noaopora KpHBoii nyrH J'lil )'1 = P + I ,5a1 + a= 17"6' + 7°48' + 6"20' = 31"14' 
2. • It • ·n 2 Ya = fJ + 1 , 5a1 = 17"6' + 7"48' = 24"54' 
3. >) Ml3 "a....= {J + 0,5a1 + 0,5a = 17"6' + 2°36' + 3" J 0' = 22°52' 
4. >) l'i4 y, = {J + 0,5a1 + (-0,5a)= 17"6' + 2°36'- 3"10' = 16°32' 
5. It >) J'li'5 Ys = f3 + ( 0,5a1) + 0,5a:= 17°6'- 2°36' + 3" IO' :::;=: 1 r 40' 
6. ,. N26 Ye = fJ + (-0,5a1) + (-0,5a) = 17"6'- 2°36'- 3"10' = ll 0 20' 
7. » • •• • • N27 y, =fJ + (-1,5a:l) + (-1°) + 0,5a1 = 17°6'- 7°48'- I o + 2"~' = 10"54' 
8. It » •• N!8 Ya =#+(-1,5at)+(-1")+(-0,5a:1)= 17°6' -7"48'- 1° + 2"36' = 5"42 

6) 2·A n y q o K 

9. Yron noaopora KpHaoii nyTH N! 9 Y11 = Pt + 1 ,5al + al = 6" + 7"48' + 5°12' = 19" 
10. II) •• N! 10• Yto = Pt + I ,Sal = 6° + 7"48' = 13°48' 
11. • » » :. J'& II )'11 = {11 + 0,5cc1 + 0,5a= 6" + 2"36' + 3°10' = 11"46' 
12. I) >) •• N! 12 )'18 = ~~ + 0,5at +<- 0,5a) = 6" + 2"36'- 3°10' = 5"26' 
13. >) » N! 13 Y13 = /31 + (- 0,5a1) + 0,5a = 6"- 2"36' + 3°10' = 6°34' 
14. N! 14 y1, = fJ1 + (- 0, 5a1) + (- 0,5a:) = 6° - 2"36'- 3"10' = 0"14' 
15. >) » N! 15 ,..16 = /31 + (- 1,5at) === 6"- 7"48' = I "48' 
16. » » N! 16 Yte =f11 + (-1,5a:t) +(-a)= 6"- 7"48'- 6°20' = 8° 8' 
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Ta6Auqa 6 

TpuronoMeTpuqecKHe 3naqenHR yrnoo ropnooHHbl copTupoooqnoro napKa na 32 nyTH 

Yron y • 
R T=Rtg 

y 
sm yrJia y cos yrJla y 

2 

10°45' 0,1868 0,9824 180 16,95 
6~0' 0, 1103 0,9940 - -

31 °14' 0,5185 0,8551 180 50,31 
24°54' 0,4210 0,9070 200 44,14 

22°52' 0,3886 0,9214 200 40,44 

16°32' 0,2846 0,9586 250 36,32 

17°40' 0,3034 0,9529 250 38,85 

11 °20' 0,1965 0,9805 350 34,72 

10°54' 0,1891 0,982 350 33,40 

5°42' 0,0993 0,9951 350 17,40 

2°36' 0,0454 0,999 - -

17°fl' 0,294 0,9558 - -
go 18' 0,1616 0,9869 -
7°48' 0, 1357 0,9907 - -
60 0,1045 0,9945 200 10,48 

19° 0,3256 0,9455 200 33,46 

13°48"' 0,2385 0,9711 250 30,25 

11 °46' 0,2039 0,9790 250 25,75 

5~6' 0,0947 0,9955 350 16,60 

6°34' 0,1143 0,9935 450 25,83 

0°14' 0,0041 1,000 2000 4,06 

1°48' 0,0314 0,9995 500 7,85 

8°8' 0,1415 0,9989 250 17,85 

3°24' 0,0593 0,9982 - -

19°42' 0,3371 0,9415 - -

14°30' 0,2504 0,9681 - -
S0 1S' 0,1444 0,9895 - -
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4. PACliET KOOPJU1HAT 3JJEMEHTOB llYTEA H CTPEJJOK fOP
JJOBHHbl COPTHPOBOqHOfO OAPKA HA 32 DYTH DO cJ)Hf. 19 

l 

:N!!l 

M!2 
(aHrn.) 

N!3 

N!4 
H 4' 

:N!5 

54 

0 C b a 6 C U H C C C<X•> 0 C b 0 p ,II. H H 3 T « y>) 

2 I 3 

A. Koop~HHaTw 3JJeMeHTOB nep&OFO nyqKa 

I. Oyrb N!! I 

H&113JIO OCTPHKOB: X = 0 
Oepece'!e~IHe oceii: x1 =a = 11,36 

llepere'leHue oceii: x2 = x1 + s ctg a= 
= II ,36 + 5,4 · 9 = 59,96 

Hauno ocrpHKon: x3=x2-13,78=46,18 
Ha"'ano KPHBOH: x"" =x2+(b + f)cos6°20' = 

= 59,96 + ( 15,308 + 1) 15) 0,994 = 76,31 
BepwuHa ;rna~ x. = x4 + . · 

+ R tg 
2 

cos 6"' 20' = 76,31 + 

+ 16,95. 0,994 = 93,16 
KoHeu KpHBOH: x.; = x5 + 16,95 x 

X COS 17° 6' = 93,16 16,95 · 019558= 
= 109,36 

Ha'lano oc•piiKOB: x7 = 
=x,+(ft+!:!r+f2) cos 17° 6'=109,36+ 
+ (3,53 + 25 + 4,84) 0,9558 = 141,2~ 

nepet.e"'eiiHe OCeH: Xa=X7 + 01 COS fJ = 
= 141,22 + 19,744. 0,9558 = 160,05 

Hauno ocrpliKos: x9 = x7 + c cos p = 
= 141,22 + 13,49 . 0,9558 = 154,12 

Oepece'leHHe OCeH: X1 0 = X7 + 
+ a1 cos 17°6' = 14),22+ 28,197 x 
X 0,9558 = 168,13 

Ha'lano ocrpJIKos: x11 = x10 + 
+ (b2 + m) cos 24° 54'= 168,13 + 
+(23,05 + 0,84) 0,907 = 189,80 

flepece'leHue oceA: x12 = x11 + 
+a cos 24° 54'= 189,80 + 11,36 x 
X 0,907 = 200,10 

H3'13JIO KpHBOH: Xn = x 18 + 
+ (b +fa) COS 3JDI4' = 200,10 + 
+<15,308+1,50)0,8551 =214,46 

BepwuHa yrna: Xu= x13 + 
YJ 

+ 8 tg 2 cos 31° 14'= 214,46 + 

+50,31. 0,8551 =257,48 

y=O 
Yt=O 

v.- 0 . -
Ys=O 
y4 = (15,308+1, 15) · sin 6° 20' = 

= 16,45 · 0,11 = I ,81 
fJ-a 

I' = \' + R tg sin 6° 20' = 
0 .; • 4 2 

= I ,81 + 16,95 • 0,11 = 3,67 

Ye = )'5 + 16,95 sin 17° 6' = 3,67+ 
+ 16,95 · O,a94= 8,65 

Y1 = Ye + (/1+ 2r+ /z) • sii117" 6' = 
= 8,65 + (3,53 + 25 + 

·+4,84)0,294= 18,47 
Ya = y7 + a1 sin f1 =18,47+19,744x 

X 0,294=24,27 

y, = y7 + c sin fJ = 18,47 + 13,49 X 
X 0,294 = 22,43 

Yto = Y7 +a a sin 17o 6' = 18,47 + 
+ 28,197 . 0,294 = 26,76 

y11 = y10 + (b8 + m) sin 24° 54' = 
= 26,76 + (23,05 + 0,84) 0,421 = 
=35,50 

Y1~ =· Yu + a sin 24° 54' = 35,50 + 
+ 11,J6. 0,421 =41,60 

)'u = Yu + (b + /3 ) sin 31° 14' = 
= 41 ,6(}+ (15,308+1 ,50) 0,5185= 
= 50130 

Yu = }'13 + R tg!!. sin 31° 14' = 
2 

= 5P,30 + 50,31 · 0,5185 = 76,40 
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;Z!t 

1 

npo.nOJilKeHHe 

1-

Oc& a6cuncc «X•> Oc b op.n·HHBT 

2 

Kone~ Kpnsoi\: x 11=X11 + R tg ~ = y15 = Yu = 76,40 
2 

= 257,48 + 50,31 = 307,79 

3 

2. K o o p .n n H a T bi 3 n e M e H r o B n y r n M 2 

• 

<•Y•> 

Onpe.neJI!IeM np!!MYIO BCTjiBKY Mem.ny XBOCTOM KpeCTOBHHbl cTpeJIKH Jli 5 
H Ha'I3JIOM conpllr310Uleil: Kpnsoli nyrn Ng 2. 

PaCCTOBHHe OT nepece'leHHll oceil CTpeJIKH }.I!! 5 JlO H3'13JI3 KpHBOH paBHO: 
E-s-y13 76,40-4,90-41,60 29,90 

I= = = =71 02 
siny8 24°54' 0,421 ' · 

BeJIH'IHHa npHMOA BCT3BKH: / 3 = l- b-T =71 ,02-15,308-44, 14= 1 1,58. 

M 5 Ha"'ano conpHraiDwei:i KpHsoil: x1 r. = 
X 11 +(I>+ /3) cos 24° 54' = 200, 10+ 
+ (15,308 + 11 ,58) 0,907 = 224,48 

Ya=Y12+ (b + /3 ) sin 24° 54'= 
= 41,60 + (15,308 + 11,58) X 
X 0,421 = 52,91 

BepwnHa yrna: x17 = X1 6 + 
+ R tg ~cos 24° 54' =224,48 + 
+ 44,14. 0,907 = 264,51 

KoHen Kpnsoii: x18 = x17 + R tg~ = 

= 264,51 + 44,14=308,65 

)'2 
,, - = v + R tg- sin 24° 54'= .1 •. 16 2 

=52,91 +44,14·0,421 =71,50 

}'18 = y17 = 71,50 

& KoopAHHar~ aneMeHTOB 
nyTH N2 3 

Ha'lano octp!IKOB: x19 = 
=Xa + (b1 + /8) cos 19° 42' 

Be!IH'IHH a np!IMOH ,BCT3BKH MeJK,ny XBOCTOM KpeCTOBHHI>I BeepHOfO nepe• 
BO.na H H3'13JIOM OCTp!IKOB CHMMerpH"'IIOH CTpeJIKH J\& 6, no yCJIOBHliM KOH

' crpyKrHBHoro nocrpoeHHH ny'IK3, npHHRT3 paBHoli / 3 = 11,64 M. 

x18 = 160,(5 + (31,3? + 11,64) X 
x 0,9415 = 200,48 

nepeceqeHHe OCeH: Xzo = 
=XtB+a COS ]go 42' =200,48 +It ,36 X 
X 0,9415 = 211,18 

Yte = )'s + (bt +fa) sin 19° 42' = 
= 24.27 + (31,32 + 11,64) )( 
X 0,3371 = 38,74 

)'zo = Yie + as!n 19° 42' = 38,74 + 
+ 11,36 • 0,3371 = 42,57 

!lpliM3ll BCT3BK3 Mem.ny XBOCTOM KpeCTOBHHbl CtpeJIKH ;N!! 6 H 113'13JJOM 
conpllrBIOIUeH KpHBOH nyrn N! 3: 

s - ll , 66 60- 42 57 3 ~IIQ - R t _:1.- /1 = • • -40 44- 15 308 = 6 10 
/ 4 = sin y3 g 2 0,3886 ' ' ' 
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0 C b a 6 C U H C C <<X>> 

Ha11ano KpHBOii: Xu= X1o + 
+ (b +/,)cos 22° 52'=211, 18 + 
+ (15,308 + 6, 10) 0,9214 = 230,90 

BepWHHa yrna: x21 =Xu+ 

+ R tg ~ cos 22° 52' = 230,90 + 
2 

+ 40,44 . 0,9214 = 268,14 
KoHeu conpHraiOIUeii KpHaoJ:i: x23 = 

Ya 
= x12 + R tg -=268,14 + 40,44 = 

2 
=308,58 

npollOIIll<eHHe 

0 c & o p .ll H H a r << Y>> 

Yu=Y11o+ (b+/4) sin 22° 52'-42,57+ 
+ ( 15,308 + 6, IU) 0,3886 = 50,88 

Yas = Ys1 + R tg ~ sin 22° 52' = 

= 50,88 + 40,44 • 0,3886 = 66,60 

l'u = Yaa = 66,60 

4. K 0 0 p A H HaT bl 911 eM e H T 0 B n y T H J'IJ! 4 

S4- Yao y4 61,70 - 42,57 
npli!A8H BCTaBKa: f.= = R tg-- b = ...:...:..;,.:...:_....::..::~--

• sin 16° 3:<.' 2 0, 2846 
-36,32-15,308 = 15,60 

Mt 6 Haqano KpHBoii =Xu.= X20 + Yu = Vao+ (b +f) sin 16." 3'.2' = 
= 42,!17 + (15,308 + 15,60) X 
X 0,2846 = 51,36 

+ (b + f4)cos 16° :12' = 211,18 + 
+ ( 15,308 + 15,60) 0,9586 = 240,60 

BeprnHHa yrna: x116 = x14 + 
+ R tg ~cos 16° 32' = 240,80 + 

2 
+36,32 • 0,9586 = 275,61 ,, 

KoHen Kpnaoii: x 118 = Xa:; + R tg- = 
2 

= 275,61 + 36,32 = 311,93 

Yas = Ya4+ R tg y, sin 16° 32' = 
2 

=51,36 + 36,32. 0,2846 =61,70 

Y1s = Ys5 = 61,70 

5. n y Tb .Nl! s 

M 7 HnMo ocrpBKOB: x11, = X8 + Y17 = Ys + (b1 + t~) sin 14° 30' = 
= 24,27 + (31,3'.2 + 11,64) >< 
>< 0,2504 = 35,00 

56 

+ (b1 + 13) cos 14° 30' =I 60,05 '+
+ (31 ,32 + II ,64) 0,9581 = ~01 ,62 

nepece"'eHHe OCeH ~28 = Xa7 + 
+acos 14°30'=201,62+ 11,36 x 
X 0,9681 =212,63 

• 

J'as = \'27 +a sin 14° 30' = 35,00 + 
+ 11,36 • 0,250-l = 37,87 

np!IMaH acrasKa nepe11 conp!lraiOmeii Kpusoii: 
s - Ya y 56,80-37,87 f, = • _!..- R tg--2- b = -38,85- 15,308 = 8,25 

sin y 5 2 sin 17° 40' 

Hnano Kpnaoii: 
Xa9 = Xzs + (b + /4 ) cos 17° 40' = 
= 212,63 + (15,308 + 8,25).0,9529 = 
=235,077 

J'ao = )'as+ (b + /4) sin 17° 40' = 
= 37,87 + (15,308+8,25) 0,3034= 
= 47,71    
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Nl!7 

:N! 4' 

0 C b a 6 C U 11 C C (tX» 

BepwHHa yrna: 

' Xao = x29 + R lg ~ cos 17° 40' = 
2 

= 235,07 + 38,85 • 0,9529 = 272,09 
KoHeu Kpaaoii: ,, 

X31 = X 30 + R tg 2 = 272,09 + 

+ 38,85 = 310,94 

n po,nonH<eHHe 

0 C b 0 p .n H HaT <<Y» 

• 

Yao = Y2t +R tg~ s[n 17° 40' = 

= 47 '71 + 38,85 • 0,3034 = 56,80 

Y11 = Yao = 56,80 

6. n y r b N2 6 

f1 pRMaH BCTaBKa: 
f, = s,- Yae = R tg Ya _ b = 51,90-37,87 

-------'-- - 34,72- 15,308 = 21,38 
sin Il o 20' sin Ye 2 

Hnano KpHaoA: 
Xaa = Xaa + (b + /4) cos 11° 20' = 
= 212,63 + ( 15,308+21,38) 0,9805= 
=248,57 

Bepw~<ma yrna: 

Xaa = Xas + R tg ~ cos 11° 20' = 

= 248,57 + 34,72 • 0,9805 = 2.82,63 
KoHeu KpHooli: 

"• Xa,=Xu +R tg 2=282,63 + 
+ 34,72 =317,35 

)'sa= )'n+ (b + /4 ) sin 11° 20' = 
= 37,87 + (15,308 + 21,38) X 
X 0,1965 = t5,07 

Yaa= YBll + R tg "; sin 11 o 20' = 

=45,07 + 34,72. 0,1965 = 51,90 

y8,= Yaa = 51,90 

1. n y Tb N! 1 

Haqa!o npoM~»<yro'IHOii acnoMOraTeJib-[ 
HOH KpHBOH: 
Xa5 = Xto + (ba + /3) COS go 18' = 
= 16R,I3 + (23,05 + 0,5) 0,9869 = 
= 191,37 

BepmHHa scnoMorarenhHOro yrna rro
sopora: 

8° 18' 
X3e = Xas + R tg · 

2 
cos go 18' = 

= lg1,37+1,75. 0,986g= 1g3,10 
KoHeu KpMeoii: 

so 18' 
X3 7 = X31 + R lg cos 8° 18' = 

2 
= 193,10 + 1,75. o,g8g5= 194,83 

Ya• = Yto+ (bs + /a) sin go 18' = 
= 26,76 + (23,05 + 0,5) X 
X 0,1616 = 30,56 

so 18' 
Y Y +R tg ·slng0 18'= sa= a; 

2 
= 30,56 + 1,75. 0,1616 = 30,85 

8° 18' 
Ya,=Y•e+Rtg 

2 
··sin8°18'= 

=•30,85 + 1,75. 0,1444 = 31,10 
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npo.a.on>KeHHe 

0 C b 8 f5 C 11 H C C (<X~ 0 C b 0 p .!1. H HaT i<y~ 

1 2 3 

N! 8 Dp1U.I8JI BCT8BK8 OT KOHUS BCnOMOraTe.JrbHOH KpHBOH 110 H8'18JI8 OCTpR-
KOB CTpe.IIKH J6 8 6epeTCR DpOH3BO.IIbHO, B .ll8HHOM Cilyqae H3MH DpHHHTO 
ft = 2,13 M. 

Haqano ocTpHKOB: 
x88 = Xa, + 2,13 COS 8° 18' = 194,83 + 

+ 2.13. 0,9895= 196,95 
nepeceqeHHe oceA: 
Xat = X31 + 11,9A7 COS 8° 18' = 196,95 + + 11,987 . 0,9895 = 208,80 

Yaa= Y37 + 2,13sln 8"18' =31,10 + 
+2,13. 0,1444=31,41 

Yso = Yse + 11,987 ·sin s• 18' = 
= 31,41 + 11 ,987 . 0,1444 = 33,14 

np11M3R BCT3BK8 OT :XBOCTS KpeCTOBHHbl CTpe.IIKH M 8 .UO H3'18Jia conpH
r&JOIUeA KPHBOH nyTH M 7 

Ia = s, ~ Yao _ R tg Y1 _ h = 47,60-33.14 
-'--------'-'--- - 33,4Q- 18.,688 = 21,24 

sin to• 54' Sin Y7 2 

H811aJio conpHrBJOIUell I<pnsoA: 
x40 = X39 t- ( b + j ) cos 10" 54' = 

= 208,80 + (18,688 + :.11,24) 0,982 = 
=24~.04 

BepwuHa yrJJa nosopora: 
1'7 

Xn = X40 + R tg -- cos 10" 54' = 
2 

= 248,04 + 33,40 . 0,982 = 280,81 
Koueu conpRrBJOllleft KpHBoli: ,, 
x,2 = X41 + R tg 2- = 280,81 + 33,40= 

=314,21 

y,o = Yse + (b + f ) sin 10" 54' = 
= 33,14 + (18,688 + 21,24) X 
X 0,1891 = 40,69 

Yu = y,o + R tg "; sin to• 54'= 

= 40,69 + 33,40 • 0,1891 = 47,00 

Yu = Yu = 47,00 

8. n y T b N!l 8 

M 8 DpRMaR scrasKa or :xsocra KpecTOBHHbl CTpe.nKH M 8 .no Haqana conpH-
ratOmeA KpHBoit nyrn M 8 

S }' , 42 o 10 - 33 1 14 f.,= 8
-

31 
- b- R tg 8 = ------'-- -18,688-17,40 =54, 15 

sin Ys 2 sin 5° 42' 

Ha11a.no conpHraiOll.leti KPHBOil: 
X43 = X38 + (b + /0) COS 5° 42' = 

= 208,80 + (18,688 +54. 15) 0,9951 = 
= 281,28 

BepwHHa' ynna noaopora: 

Xu = X48 + R tg ~ cos 5" 42' =281,28+ 

+ 17,40. 0,9951 = 298,60 

Y4a = Ya, + (b + f,) sin 5° 42' = 
=33,14 + (18,688 + 54,15) X 
X 0,0993 = 40,37 

Y4,= y,8 + R tg ~sin 5" 42' = 

= 40,37 + 17,40. 0,0993 = 42,10 
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Oc b a6cnucc «X>> Oc & Op.llHH8T «)'» 

2 3 

KoHeu xpHsoA: ,8 
x45 = x,. + R tg -2 = 298,60 + 17,40 = x4 ,.= X44 = 42, 10 

=316,00 

B. Koop.I{HBaTW aneMeRToa BToporo D)'IIICa 

9. n y Tb :Nil g 

J'e 2' nepece'l!eHHe oceii: x46 =X11 =59,96 
(aHrJJ.) Ha'lallo ocTpHKOB: x47 = x48+ a= 

Yce=Y1=0 
)'47 = Yce =0 

= 59,96 + 13,78 = 73,74 

npiiMaH ecTaBKa f 3a :~uocTOM KpecTOBHHLI CTPeJJKH :Nil 2' nepen; conpll· 
r8101UeH KpHBOH npHHJIT8 4,10 M 

Ha"'aJio xpHBofi: 
Xu= X48 + f + b = 59,96+4,10 + 

+ 15,308 = 79,36 
BepwHHa yrJJa: 

P1 x48 = x48 + R tg- =79,36 + 10,48= Y49 = 0 
2 

= 89,84 
KoHeu Kpusoii: 

x10 = x41 + R tg/1
1 cos6°=89,84 + 

2 
+ 10,48 • 0,9945 = 100,26 

/11 
Y10 = R tg 2 stn 6° = 10,48x 

X 0,1045= 1,10 

M 9 HaqaJJo OCTPIII<OB Xn = X50 + (/1 + 2r + ft) COS 6°. 
BenH'IHila npli.MLIX ucTasoK /1: 2r n f11 npHHHTbl no nocrpoeHaro paBHbiMH 

COOTBeTCTBeHHO: 
ft = 10,18; 21 = 25 H /1 =4,84 M 

X;,1 = 100,26 + (10,18 + 25 + 
+ 4,84) 0,9945 = 140,04 

Depece"'eHHe oceii:: 
XLI= X61 + a COS l'i0 = 140,04 + 19,74 X 

X 0,9945 = 159,71 
M 10, Ha11ano oCTp!!KOB: 

10' X5'a = x., + C cos 6° = 140,04+ 13,49 X 
X 0,9945 = 153,49 

nepeceqeHHe OCeif: 
x64 = x61 + a cos 6° = 140,04 + 

+ :18,197. 0,9945 = 168,11 

M 1l Ha11aJio OCTPliKOB: x,5 = Xcc + 
+ (b 2 + /3 ) cos 13" 48' = 168111 + 
+ (23,05 + 6,0.1) 0,9711 = Hl6,33 

J'u = Yso +(It + 2r + fa) sin 6° = 
= 1,10 + (10,18 + 25+ 4,84) X 
X 0,1045 = 5.,28 

Yn =~~.Y.,t +a sin 6°=5,28+ l9,74x 
X v, 1045 = 7,34 

)'; 3 = 3'61 + C sin 6° = 5,28 + 
+ 13,49. 0,1045 = 6,68 

Y54 = y,t+ a sln6°=5,28 · 28,197X 
X 0,1045=8,12 

Yr.r. = Ysc + (!J• + /1) sin 13° 48'= 
= 8,22 + (23,05 + 6,01) 0,1045 = 
= 15,15 
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Oc b a6CUHCC (<XI) 

2 

nepece'leHHe oceA: 
x111 = x~, + a cos 13° 48' = 196,33 + 

+ 11,99 . 0,9711 = 207,97 

H3'13.110 KpHBOi!: 

npo.llOJnKeHHe 

0 Cb Op.II.HH8T (I Y» 

3 

y,, =Yes+ a sin 13° 48' = 15,15 + 
+ 11,99 • 0,1045 = 17,99 

Be.nH'IHHa npRMoA acraBKH /a npHHIITl'l no nocrpoeHHJO 0,40 M 

x57 = x-8 + (o + f,) cos 19° = 207,97 + 
+ ( 18,68~ + 0,40) 0,9455 = 226,02 

BepwHHa yrn,a: 

x68 = x,, + R tg ~cos 19°=226,02+ 

+ 33,46 . 0,9455 = 257,65 
KoHen KpHeoii: 

Ye + X 59 = X 58 + R tg 
2
- = 257,65 33,46 = 

= 291,11 

Yat = Y"a + (b + ft) sin 19°= 17,99+ 
+(18,688 +0,4U) 0,3256=24,21 

Ye 
Yas = y,, + R tg- sin 19°= 24,21 + 2 . 

+33,46. 0,3256=35,10 

10. n y Tb J'le 10 

:1\& 11 flpi!M311 BCT3BK3 Me>K.D.J .lROCTOM KpeCTOBHHbl CTpe.IIKH ~ ll H Ha'I8JIOM 
conp11raroiUeil: KpHBOH nyrH ~ 10 

N! 12 

S1o-Y~e Yto 30,20-17,99 
j, =sin 13o48;-b-R tg 2 = 0,2385 -18;688-30,25=2,26 

Ha11ano KpHaoih 
X1o = x,, + (b + /4) cos 13° 48' = 

= 207,97 + (18,688 + 2,26) 0,9711 = 
= 228,31 

BepwHHa ,yrna: 

Xe1 = Xoo + R tg ,.,
10 

cos 13° 48' = 
2 

= 228,31 + 30,25 . 0,9711 = 257,68 
KoHen KpHaoi!: 

Yto 
X1a = X61 + R tg 

2 
= :157 ,68+ 30,25= 

= 287,93 

Yeo= Ya• + (o + t.) sin 13° 48' = 
= 17,99+(18,688+ 2,26) 0,2385= 
= 22,Y8 

Yot = Yeo + R tg Y~o sin ]3° 48' = 

= 22,98 + 30,25. 0,2385 = 30,20 

Yea= Ye1 = 30,20 

11. nyrb J'le 11 

flaqaJIO OCTpllKOB: 

Xu= X 1 + (bl + 13 ) COS 8° 36' -= 
= 159,71 + (31,32 + 10,64)0,9888 = 
=201,69 

Ysa = r .. + (b1 + Is) sin so 36' = 
= 7,34 + (31,32 +10,64) 0,1495= 
= 13.67 
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N!! 12 

.N! 13 

Q C b a 6 C II. H C C <tXO 

2 

nepece•eune oceR: 
X114 = X,a +a COS 8° 36' = 201,69 + 

+ 11,36X 0,9888 = 212,93 

3 

Y" =Yea+ a sin a_o 36' = 13,67 + 
+ 11,36 . 0,149.5 = 15,36 

npRMall ecraoKa nepeJl conpRraiOmeR KpHBo:li nyrH M 11 
I 

S,11- YM )111 25,30-15,36 f, = --b-R tg = -------- -15 308-25 75=7 67 
sin 11° 46' 2 0,2039 , , ' 

Ha .. ano conPHraJOmeii KpHaoii: 
X15 = X8c- + (b + f,) cos 11° 46' = 

= 212,93 + (15,3l8 + 7,67) 0,979 = 
= 235,42 

BepwHHa yrna: 

X6a = X1s + R tg Y~x cos 11° 46' = 

= 235,42 + 25,75 . 0,979 = 260,63 
. Kouen KpHeoA: 

111 
X 67 = x88 + Rtg 

2 
= 260,63+25,75= 

= 286,38 

Ye5 = Yn4 + (b + t,) sin 11° 46' = 
= 15,36 +(15,308+7,67)0,2039= 
=20,04 

Yea= y65 + R tg Yu sin 11° 46' = 
2 

= 20,04 + 25,75 . 0,2039 = 25,30 

y17 = Y .. = 25,30 

12. n y r& ~ 12 

Opa.MaR BCT3BK3 f, 

f = Sxa-Yet. _ b-Rt Yu = 
' sin 5° 26' g 2 

20,40-15,36 

0,0947 
- 15,308--16,60=21 ,32 

Hnano conp11raromel% KpHooii: 
Xes= x, + (b +/,)cos :,o 26' = 

=2L ,93 + (15,308 +21,32) 9,9955= 
=249,38 

BepwHua yrna: 

Xug =Xu+ R tg Y~a cos 5°26'=249,38+ 

+ 16,60 • 0,9955 = 265,90 
Kouen KpHBoA: 

Yxa 
X!o = Xeu + R tg 

2 
=265,90 + 16,60 = 

= 282,50 

Yes= Yu + (b +/,)sin 5° 26' = = 15,36+(15,308 + 21,32) X 
X 0,0947 = 18,83 

Ye11 = Ya + R tg Y~a sin 5° 26' = 

= 18,83 + 16,60. 0,0947 = 20,40 

Y,o = Y611 = 20,40 

13. nyr& .N! 13 

Ha .. ano ocrpRKOB: 
Xn =X1a+ (brf:-/8)cos3°24'=159,71+ 

+ (31 ,32 + 1~,64) 0,9982 = 201,57 
OepeceqeHHe OCe:li: 
x.,. = x71 + a cos 3° 24' = 201,57 + 

+ 11,36 • 0,9982 = 212,9<:! 

Y71 = Ysa+(bt+ fa) sin 3° 24'= 7,34+ 
+ (31,32 + 10,64)0,0593 = 9,83 

y,. = Yn + a sin 3° 24' = 9,83 + 
+ 11,36. 0,0593 = 10,50 
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:Ill 
0 
~ 

~Q) 

:z;t' 
1 

n pOJlOJilKe H He 

0 c: .. 8<5CUHCC <<X» Oc& OpJJ.HH3T <•Y•) 

2 3 

OPJIMBII BCTBBK8 nepe,q KpHBOA 

sla-Ya Y 15,50-10,50 I = 7 
- b - R t 13 = -'----"'--- - 15,308-25,83 = 2,62 

' sin 6° 34' g 2 0,1143 

Ha>rano eonpHraJOmeii KpHaoii: 
X73 = X7a + (b + f,) cos 6° 34'=212,92+ 

(15,308 + 2,62) 0,9935 = 230,76 
Bepm1u1a yrna: 

x7, = X.,8 + R tg ~3 cos 6° 34' =230, 76+ 

+ 25,83 . 0,9935 = 256,38 
Koaeu K!»faou: 

Y13 
Xu= Xu + R tg 

2 
= 256,38 + 25,83= 

= 282,21 

Y7a = Y7a+(b+f4) sin 6° 34'= 10,50+ 
+ (15,308-f2,62) . 0,1143 = 12,54 

y7, = }'73 + R tg Yta 'Sin 5o 34' = 
2 

= 12,54 + 2583 . 0,1143 = 15,50 

Y7s = YH = 15,50 

14. n y r .. M 14 

J'& 13 npHMBH BCT8BK3: 

,, = Su- Y71 - b- R tg rw = 
sin oo 14' 2 

10,60-10,50 

0,0041 
- 15,308-4,06=5,04. 

Ha•ano Kpuaoii: 
x,o = x,. + (b + f,) cos 0° 14'=212,92 + 

+ 15,308 + 5,04 = 233,26 
BepwHHa yrmJ: 

x, = x71 + R tg ru cos 14 = 233,26 + 
2 

+ 4,06 = 237,32 
KoHen KpuaoA: 

Yu 
X,e =x,7 + R tg = 237,32 + 4,06 = 

2 
=241,38 

Yt1=.V71 + (b+ /J sin oo 14'= 10,50+ 
+ (15,308 + 5,04) 0,0041 = 10,58 

Y11 = Y78 + 4,05 • 0~0041 = 10,60 

Yts = Yn = 10,60 

15. n y T .. M 15 

J'& 14 npHM8H BCT8BK8 nepe4 Crpe.IIKOH J\12 14 no KOHCTpyKTHBHbiM CQo(5pa-

62 

lKeBHIIM npHHHT8 fa = 1U,64 AI. 

Ha'laJIO OCTJ)IIKOB: 

x,, =Xu+ (ba + /8 ) cos 1° 48' = 
= 168,11 + (23,05 + 10,64) 0,9995 = 
== :Kll,18 

y,9 = Y-• + (ba+ /a)~ln 1o 48' = 
= 8,22 + [- (23,05 + 
+ 10,64)0,0314) = 7,17 
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II: 
0 

;1!~ 
;1!t 

I 

.Nil 14 

Oc b a6cuncc (IX>> 

2 

Oepece~eHHe oceft: 
Xeo = x.,. +a cos 1° 48' = 201,78 + 

+ ll,36 • 0,995 = 213,13 

npo,llOJIMHHe 

Ocb Op.llHH3T <~Y•> 

3 

Y1o = Yn +(-a sin 1°48') =7,17-
-ll,36. 0,0314 = 6,81 

0pJIM8JI BCTBBKB nepe,ll CODpllriiO~QeA KpHBOA 

f = Yeo-St11 -b-Rt Yt11 = 6,81-5,70 _ 15308 _ 7 8D=l205 
' sln1°48' g 2 0,0314 ' ' ' 

Ha~tano KpHBOH: 
Xn = Xao + (b + J1) cos 1° 48'=213, 13+ 

+ (15,308 + 12,05) 0',9995 = 240,47 

BepwHHa yrJia: 

Xaa = Xet + R tg Yn COS 1° 48' = 
2 

= 240,47 + 7,85 • 0,9995 == 248,32 
KoHeu KpHaoA: 

Y11 
Xta= X8s + R tg = 248,32 + 7,85 ... 

2 
= 256,17 

Yet=}'~+ [-(b + 11) sin 1° 48'] = 
= 6,fH - (15.308 + 12.05) X 
X 0,0314=5,95 

I )' ' 

Yn = Yet+ -ft"t.g _l_&_ sin 1 o 48' = 
,_ 2 -' 

=5,95-7,85. 0,0314 = 5,70 

YBa = Y• = 5,70 

16. OyTL M 16 

0p!llil3ll BCT3BK8 nepeJl COllpllraiOUleii KpHBOii: 

t = Yeo-Sts -b-Rt Yte= 6,81-0,80 -15306-l7a5::::::o:942 
' sin8°8' g 2 0,1415 ' ' ' 

Haqano KpHaoA: 
Xaa= X10 + (b + /1) COS 8° 8' = 213,}3 + 

+ (15,308+9,42)0,998Q=237,60 

BepwHHa yru: 

Xe6 = Xe& + R tg Yte COS 8° 8' = 237 ;60+ 
2 

+ 17,85. 0,9989=255,17 
KoHeu KpHaoA: 

. ,!! 
X118 = Xa5 + R tg = 255,17 + 17 ,85""' 

2 
= 272,92 

y114 =Yeo+(- (b + f,) sin so 8'] = 
= 6,81- (15,308+9,42) 0,1415 = 
= 4,31 

I , \ 

Y~s =Ye&+ - R tg 11 stn 8° 8' -
2 

_. 4,31-- J7 ~85 . 0,1415 = 0,80 

Y,, = Ys6 = 0,80 
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OoJiyqenm.re no pacqery 3HaqentHl KOOp!J.H!IaT aneMenroa ropno
BHHhl li.Jifl Yli.06craa rronb30BaHHfl HM H ueJiecoo6pa3HO o6oomarb 
B Oli.HY Ta6JIHUY CJie)J.yiOI..IJ:ero BH.LJ:a. 

Ta5JJHQ& 1(00p~HH&T CTptmOK H KpHBbiX 

:.:: nepeCe'leHHe 1-JaqaJJO KpH· BeplliHHbl KoHeu KpH-0 OcTpne nepa "= oceii BOit u 
Q) yrna BOH c. 
"" - -u 

~ X y X y X y .X y X y 

1 0 0 11,36 0 - - - - - -
2 46,18 0 59,96 0 - - - - - -
3 141,22 18,47 160.05 24,27 - - - - - -
4 154' 12 22,43 168' 13 26,76 - - - - - -
4 154,12 22,43 168' 13 26,76 - - - - - -
5 189,80 35,50 200,10 41,60 214,46 50,30 257,48 76,40 307,79 76,40 
5 189,80 35.50 200, 10 41,60 2?4,48 52,91 264 51 71 ,5 308,65 71 ,50 
6 200,48 38,74 211 18 42,57 230,901 50,88 268,14 66,60 308,58 66,60 
6 200,48 38,74 211' 18 42,57 240,80 51,36 275,61 61,70 311 ,93 61,70 
7 201,62 35,00 212,63 37,87 235,07 47,71 272,09 56,80 310,94 56,80 
7 201 '62 35,00 212,63 37,87 248,57 45,07 282,63 51 ,90 317,35 51,90 
8 196,95 31,41 208,80 33,14 248,04 40,69 280,81 47,00 314,21 47,00 
8 196,95 31,41 208,80 33, 14 281 ,28 40,37 298,60 42,10 316,00 42,10 
21 73,74 0 59,96 0 79,36 0 89,84 0 100,26 1,10 
9 140,04 5,28 159,71 7,34 - - - - - -

to 153,49 6,68 168' 11 8,22 - - - - - -
10 153,49 6,68 168.11 8.22 - - - - - -
11 196,33 15,15 207,97 17,99 225,02 24 21 257,65 35, to 291,11 35,10 
11 195,33 15,15 207,97 17,99 228,31 22,98 257,68 30 '"0 287,93 30,20 
12 201 ,69 13,67 212,93 15,36 235,42 20,04 260,63 25,30 286,38 25,30 
12 201,69 13,67 212,93 15,36 249,38 18,83 265,90 20,40 282,50 20,40 
13 201 '57 9,83 212,92 10,50 230,76 12,54 256,38 15,50 282,21 15,50 
13 201,57 9,83 212,92 10,50 233.26 10,58 237,32 10,60 241 .38 10,60 
14 201,78 7,17 213,13 6,81 240,47 5,96 248,32 5,70 256,17 5,70 
14 201 '78 7,17 213,13 6,81 237,60 4,31 255,17 0,80 272,92 0,80 

'lJTOObl 38KOH1JHTb C pacqeTOM rDpJIOBHHbl, HeOOXO.li.HMO ellle 
COCTBBHTb: 

1) cneun¢nKaunro norpe6Hhlx Marepnan0B aepxHero crpoeHIHI n 
2) Bhl BeCTH nOK333TeJIH ropJIOBHHbl. 
1. Cneun<f>HKBUHH cocraBJIHeTcSJ no cran.napTHbiM nopMaM pac

xo.na YKJl8.li.OliHbiX MaTepHaJIOB, KOTOpble MO.>KHO B3RTb H3 8Jib60MOB 
UeHrpaJlbHoro uayliHO·HCr Jie.noaareJihCKoro HHCTHTyra nopMHpooaHHH 
sa rpaucnopre (UHHI1HT) t~aCTb I H II, H3.ll.8HHH 1931/32 r. 

Cneuucpni<auHH .LJ.JIH paccqurannoA BbiWe ropJIOBHHbl noJiyqnnacb 
CJle.LJ.yiOmafl (eM. ra6JI. 7 na crp. 65). 

2. HauooJiee aa}I{HbiMH noKa3aTeJISIMH ropnOBHHbl SJBJIHIOTCH: 
a) .D.JIHH8 ropJIOBHHhl, KOTOpaH DO.li.CliHTbiB3eTCH, K3K paCCTOHHHe 

MelK.LJ.Y OCTpHK3MH nepooA H C8MOA .ll,3JibHeA CTpeJIKH; 
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:Ni HaHMeHOBaHHe sepxHero 
no 

nop. CTpOeHHII 

1 CTpenO'IHhTX nepeBOJOB K 
peilbC8M HOpM8Jibl10fO THna 
I !Ia c KpeCTOBHKaMH MapKH 1/9 

' CJ 
P. 
QJ 

:a 
"' = 
• :c = «: 

"1:S: 
t!..l:c 

(THn HKilC). KOMnJJ. 

2 To lKe c KpecTOBHHoii Map· 
KH 1/11 (THO HK.IC).. • 

3 CH MMe'TpH'IHhiX CTPE' no"". 
nepeBOJOB K J?eJibC3M HOpM. 
THIT3 JIJa C KpeCT, M. 1/9 (THO 

· 6t.~nlllei! M.· Ka3aHCKOH :lK • .n.) 

4 To lK8 c KpecT. M. 1/11 
(THn, 6biBUJeH: M.-Ka38HCKuii 

. lf( • .n.) 

5 CTpoeHHhiX CHMMeTpH"'H. 
crpeno'IH. nepeso.a.os (RetpH,) 
K pe:JbC3M HOpM. THD3 lfla 
(THn. liblslllefl M.-Ka3aacKoi\ 
lf(, JJ..) • 

6 DBoiiHbiX aHr nH licK. nepe
so.nos M, 1/9 K pe.~bC3M TH· 
na Ilia (THO Hf\nG). 

I fnyxHx ce'leH. c KpecTOBHH, 
M3pKH 1/4,44 (THO 6biBWeH 
M.-KaaaacKoii lK • .a.) • • 

>) 

::I MeTaJJ!l -... -- I ::.:: "' 
u 

"'( ~ 
QJ 

<1.> 
=:! 

ca='~ o:S: • 
::r' :c = = • :c s~ e: u ::.:: 
0 CJ "'( \0 

:,::: CQv Or:~ 

6 5798 34 

2 6521 13 

8 5 798 46 

2 6 521 13042 

4 19 941 79 764 

2 12 380 24 760 

1 3 800 3 800 

8 PeJJbC HOpM. THU3 lila CO 
BCeMH CKpenJieHHIIMH. nor, M 2 336 4 200 98 112 

9 illnaJI, lllTYK 1 685 

Bcero: • 313692 

Tao;wqa 7 

I nepeBOJJ.ti, 6pycbll 

.:I I 

" <1.> "" 1-o ::0::>, 

= ·= QJ • 0.. tr ::.:: <l)::r' 
<1.> =:c :::r= :a o; = ~ 

"' 0<:( \Oo ::;;: !:>:::<1.> 0:.: 

• M 163,75 982 

>) 181,25 362,50 

II 163.75 1310 

181,25 362,50 

)) 474 1896 

» 203 406 

129 129 

5448 

n p H M e q a " H e. no.ncqeTbl npOHJBe.D.eHbl OT nepaoA cTpeJJKH .D.O npe.D,eJtb· 
HOI'O CTOJI6HKa KalK,li.OI'O nyTH. 

6) o6mee KOJJHIIeCTBO 33Me.ZJ;JIHTeJJetf; 
B) paCCTOHHHe ~0 C3MOrO ~3JibHero npe~~~bHOrO CT0~6HK3. 
noKa3aTenH ATIH paccqHT8HHOA ropnOBHHH nonyqH~HCb cneAyiD· 

W,He: 
5 noaropo'lltie ropnoaHHbl 3884 65 
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.N9Nl 
no 

nop. 

I 

2 

3 

4 

5 

I 

HanMeHoaanne 

.UnnHa ropJJOBHHbl 

PaccroRHne .110 caMoro A3!1bHero npe
AeJJ&Horo CTOJJ6HK3 

Bee MeranJJa 

06wa11 AJJHHa nyreli ( C'IHTall or crpeJJKH 
Jl& I .110 JJHHHH nJ.Ie,!leJJbHbJX cron6HKOB) .• 

---

Bcero 

201,78 M 

10 lliT. 

255,00 !tl 

314m 

2988 M 

Ta6Auqa 8 

B cpeAHeM 
Ha O.D,HH nyrb 

6,30 M 

0,31 

7,97 M 

9,80 m 

93,00 .If 
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fJJABA V 

THObl OO~fOP04HbiX fOP JIOBHH, 
PA3P A60TAHHbiE ABTOPOM 

Ha OCHOBe ODbiTa no npoeKrHpOB3HHIO H nepeycrpOHCTBy pR.U8 
ropoK uaweA cerH, asropoM pa3pa6orauo 17 sapHauroa yKopo4euuwx 
rOpJIOBHH .D.JIH COpnlpOBOlfHbll napKOB C rOpKaMH: Ha pa3HOe KOJIH· 
IJeCTBO napKOBbiX nyreJ1-0T 32 .D.O 64 C O.lJ.HHM H .D.BYMSI cnyCKHbiMH 
nyTRMH Ha ropKe. fOpJIOBHHbl 3anpoeKTHp0BaHbl B COOTBeTCTBHH 
c rpe6osaaustMH rexuuqecKHX ycnoauA npoeKrHpoaaHHH crauQHA. 

A. TEXH114ECKHE YCJIOBH.Sl, llPHH.S1TbiE .l{JI.Sl 
llPOEKTHPOBAHH.Sl THnOBbiX fOP JIOBHH 

0CHOBHbiC TCXHHlfCCKHC ycTaHOBI(H I\JI11 DpOCI(THpOBaHHR ObiJIH 
npHHRTbl CJICAYIOU{He: 

1) fOpJIOBHHa COpTHpOBOlfHOfO napKa npOeKTHpyeTCH 0.D.HH8KOB8SI 
,UJUI MeX8HH3Hp088HHOH H HeMeXaHH3HpOB8HHOfl rOpKH, B UeJIHX 
6ea6oJieaueHHoro nepexo.n.a c pyquoA pa6orbl ua Mexauu3upoaauuyiD. 

2) .UnH yMeHbWeHHR o6mero qucna perap.n.epoa ua MexaHH3H
poaaHHbiX, a 6aWM8lfHHKOB-H8 HeMeX3HH3HpOB8HHbiX rOpKaX, COp· 
THpOBOlfHble nyrn crpynnHp03aHbl no 8 9 a ny11Ke. 

3) TopMo.>KeHHe npe.n.noJio.>KeHo MHorocreneuuoe. HopMaJibHO 
npHHHTO .UBe TOpM03HbiX D03HUHH Ha cneUH3JibHO Bbl.li,eJieHHbiX 
npstMbiX yqacrKax. B cJiyqae ua.uo6uocru B03MO.>KHO ycrpaHBaTb .n.o
nonHliTeJibHO H rperbiO noJHUHIO Ha y11acrKe Me.>K.uy rop6oM ropKH 
H nepaoA pacnpe.neJIHTeJibHOH crpeJIKOH, npu qeM 9TO coaepweuso 
He orpa3HTCH ua KOHcrpyKUHH ropnosMHbl. B .uanbueRweM ary noau
UHID a nopst.UKe pacnoJioiKeHHH ee or rop6a 6y.ueM uaablsarb nepaofl 
ropM03HOH no3HHHeii, a nocJie.UyiDIUHe sropoii: H rperbeii:. .UnuHa 
H MeCTO yCT8HOBKH nepsol'f 003HUHH He ilJHKCHpOB3Hbl, T3K K8K 3TH 
3JieMeHTbl, paEHO 1(81( H HCOOXO,!lHMOCTb ycTpOitCTB8 ee, JlOJI.>KHbl 6b1Tb 
onpe.n.eJieHbl B K3>K.D.OM KOHKpeTHOM CJiyqae npH paCIIeTe BbiCOTbl H 
npoqmm1 ropKM s JaBHCHMOCTH or xapaKrepa sarouonoroKa 11! 

KJIHM3THlfeCKHX YCJIOBHH 9TO~ ropKH . 
.QJIHH3 BTOpOH TOpM03HOH 003HUHH B O.D.HOH rpynne BapnaHTOB 

DpHHstTa paBHOH 12,5 M .llJIH ycraHOBKH OJI,HOfO 33Me,II.JIHTeJIH, B ,npy
fOH 25 M .UJifl ycraHOBKH .UBYX 3aM~JI,JIHTeneH, HCXOJI.H 03 OC06eH
HOCTeA pa6orbl y uac a CCCP a reqeuue 6nH.>Kaf;lwero nepuo.na 
CO CMeW8HHbiM napKOM H3 2-0CHbiX H 4·0CHblX BarOHOB. 

fl7 
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,ilJJHH8 TpeThefl ll03HUHH 330pOeKTHp0B8H3 B 25 nor. M Ha }lBa 

aaMe.nJIHTeJJH. OpH pyqHOM ropMo>KeHHH coorsercrsy10mwe TopMoa
Hble yqacTKH 6yJJ.yr OOllbrne o BH,ll.Y B03MOiKHOCTH ropMomeHHH 
6arnMaKOM T3K>Ke H Ha KpHBOH. 

4) MHHHManbHbiH paJJ.HYC KpHBOH npHMeHeH 180 M COrJiaCHO 

TeXHHqeCKHM ycnOBHHM npoeKTMpOBaHHH CTaHUHa. 
5) lllHpHHa MeJMJiynyTbSI: . 
a) MeJK1lynyTb51 Me>Kn.y nytiKaMH npHH51Thl 7 M Jl.J151 B03MOlKHOCTH 

yctaHOBKH npO>KeKTOpHbiX M8llT C OCHOB3HHeM JlO 2,1 M; 
6) paccTOHHHe Me}Kll.Y ocHMH nyreti BHYTPH uyt~Ka-4,9 M. 

·6) nocJie ropM03HOH no::ntUHH nepe11 crpeJlKaMH 3anpoeKTHpoaa~a 
npSIM3H BCT3BKa )(JIHHOH He MeHee 4 .M }lJUI B03MOJKHOCTH ycrpOHCTBa 

H30.nHpOB3HHbiX yqaCTKOB npH 3JieKTpHtieCKOfi UeHTp3JIH33l(HH CTpe

JIOK, COOTBeTCTBeHHO aarpaHHlJHOH np3KTHKe. 

7) Crpenot~HbJe nepeBO.llbJ npHMeHeHbl cymecrsyiOLU~X THnoa 
C KpeCTOBHHO~ M3pKH 1/9 H 1/11 H KOM6HHHpOBaHHble H3 CT3Hll8pT-

u 

HbiX '13CTeH, I<SK·TO! C,LlBOeHHble OD.HOC ropOHHHe H pa3HOCTOpOHHHe, 
CTpOeHHble 4-nyTHbJe HeCHMMerpHliHble H CHMMeTpHqHbJe (seepHble). 

CxeMhl H ocHOBHble pa3Mepbi crpeJJO"'~blX nepeBOAOB, npHMeHeHHbiX 
H3MH npH npoeKTHpOBaHHH ropJJOBHHbJ, npHBe,lleHbl Ha q>Hr. 21, 21a. 

nocpe~craoM npuMeHeHHH cTpe~oqu~x nepeao~oa cneuua~bH~x 
7Hnos c yl\opoqeuHblMH ocrpHKaMH, c KPYThiMH HJIH KpHBOJJHHe~
HblMH KpecTOBHHaMH MOlKHO 6hiJJO Ohl .no6HThCH eme 6onhwero 
coKpameuuH JlJJHHbl ropoqHbiX ropJJoBHH. KaK ua npnMep yKa>KeM· aa 
npoeKT nepeycTpOACTB3 OlHOA HSCOpTHpoaoqH~X CT3HUHA repM8H· 
CKHX *· )1. Ha <f>Hr. 22 noKaJana ropJIOBMHa copruposoquoro napKa 
STOA CT3HUHH H3 31 DYTb B ee COBpeMeHHOM COCTOHHHH. npu
MbJK8HHe napKOBbiX nyrell ocyweCTBJJeHO npeHMyUleCTBfHHO OpH 

DOMOlUH npOCTbiX CTpeJJQqHbiX nepeBOllOB. llJJHHa Hanp&BJIHIOlllHX 
nyreA-C3M8H pa3H006p83H3SI; OTCYTCTBYIOT npHMble BCT3BKH JlJJSI 
ycTaJJOBKH saMellJJHTeneii; KOJJHlfeCTBO nyre:R no nyqKaM pacnpe.ne
JJeHo HepaBH0\1epHO H KOJie6JieTCSI OT 2 JlO 11; paCCTOHHHe OT rop6a 
ropKH ~0 Hau6onee y~a~eHHOfO npe~enbHOfO CTOn6HKa COCT8BnHeT 

379,5 M. 
Ha <f>Hr. 23 noKa3aH npoeKT nepeycrpoAcTsa ropnosHHLI 3Toro 

coprHposoquoro napKa npH coxpaHeHHH roro >Ke KOJIHt~ecrsa nyTeH. 
nocpe.llCTBOM DpHMeHeHHH CllBOeHHblX CTpeJJOttHbiX nepeBOJlOB 

H JJYliWeH KOMn3HOBKH nyrell no nyttK3M .D.OCTHfHYTO 3H34HTfJibHOe 
ynytHIJeHHe ropJIO~HHb11 a HMeHHO: 06lU3R ,llJJHHa ropJIOBHHbl OT 
rnp6a JlO C3MOrO ,ll3.11bHero npelleJihHOfO CTOJI6HK8 COKpameHa Ha 

96,5 M H .llOCTHraer 283 M; napKOBhle nyru pacnpeJI.eJieHbl paaHO· 
MepHO no 8 8 nyliKe; HanpaBJISIIOLUHe nyTH npHMepHO O,llHH3KOBOA 

,llJIHHbl H npeJiyCMOTpeHhl npHMble BCT88KH J(JIH B03MO>KHOCTH ycta-
" HOBKH 33MeanHTeJieH, 

Ha <!>Hr. 24 noKa3aH npoeKT ropJIOBHHbl Toro lKe copTHpOBOtJ:Horo 
·nap·K3 C npHMeHeHHE'M cneUH3JibHblX nepeBOllOB C 4 H 8 OTBeT· 
BJieHHHMH, C .M8pK3MH KpeCTOBHH 1/7,5 H ljl5 

Pac-cTOHRHe OT rop6a AO npelleJibHbiX CTOJJ6HKOB eute 6oJiee 
COKpameHO H COCT8BJUJeT BCerO 183,465 M. 

~ 

   
НБ

 

УД
УН
Т 

  Д
ІІТ



t -1=?7512-· I ' ..,. 
rn·0.839 ~ 

d·I!J5S+-1·15Jq6 ' ~~ ~ .. ·r .. - !;$ 2 2,.-:<".::>:s' 'l! d. 6'?0lJ, 

a) CxeMa HOpMaJibHOro nepeBO.lla c NapKOH KpecroBHHbl I/9, 

v 

6) To>Ke c MapKoH KpecroBHHbl 1/11 

L 15 jpg -·h ISJiJ--.. 
I l· 
- --13.!79 IJ 719-

I 

(i . tc>f( ,ezv<f4 

44 54/J -I l1.4Si o a1g r ., 
-=-I 1• l?.~i--1 I I \ I /6 00 -· ., 

· L 10419-, rr _ 1 so6 ..J 
I I Nl K2 'I 

~ ~~~ 

'I~ ~~ ~ ,,~ 

il~ ~ ·~ ~ ~ •t- ~t ~~~ ! I ·• ~·~ ~ ~ t ' .~ tc:: ·~ ~ ~~~ c::q § 

~~~ ~ ·:::, ·~ ~ ·E c:u •;:, 
~i~ ~~ ~ ~ ~ ~ ,CS ; 

~ 
~ .~ ~ 

....: 

r) CxeMa OAHO~oponnero c4BoeHHoro nepeso~a 
(run 6blaweii M.-Ka3. >K. Jl.) 

? 819~ 
-~ I 

16.671 I /S.JSJ-- ,I ·-·!I3D6 -..j 

I r 
i t-ll.9il8 . ( 

'II 
~ IK1 

K1 'Sr~ 
~ l•t ~ ., ~ ~ -~ t ~ ~ l ~ I ~I~ 

J;l ~ ~ ~ · ~ 
,, 
[il.i ~I ~ , ·~ 

~~ ~ ~ : (....I '"'i t ~ 
~ 

.n) CxeMa pa3Hocroponuero r.n~oe11uoro nepeso.[la 
(r..an 6blaweA M-Ka3. )1(. JJ-.) 

cilHr. 21. 

1/9 

   
НБ

 

УД
УН
Т 

  Д
ІІТ



~------ lJJJ8 
,...._ ___ &4.934 

Q 
839
-l 18.191 --t 

I f-- 19. 744-, 
Jl __ ....,__1--,..._ .. 
I 
•r tJ. 
,1• 38450--......, 
..,.___ ___ Sl OJJ - - •l 

tr -
L- 19.744-J I I 
1--- 28191 ~ I • J2 . .Sl9 

1: 3845 
Sl 03.7 

e) CxeMa CHMMerpHqHoro crpoeHHoro (oeepHoro) nepeoo~a 
(rHn t5hJameii M.-Kaa. Me. a.). 

<PHr. 2la. 

-

. 
·"----·--- -

J?IJ,511. --------

<I>Hr. 22. 

---L----

i.+----·fJ8_.5M_. -----283M 1 
• ------t ... ~j 

<I»Hr. 23. 

   
НБ

 

УД
УН
Т 

  Д
ІІТ



Ha 4lnr. 25 npHae,neu aapHaHT ropJIOBHHhl Ha 32 nyTH, rli.e npu· 
MeHeHbl cneUH3JibHhle CtpeJIOIIHble nepeBOllbl C 4 H 6 OTBeTBJieHHSIMH. 

3JleCb p8CCTOSIHHe OT nepsoJl CTpeJII<H J[.O npe,ZJ:eJibHbiX CTOJI6HKOB 

)IOCTHraer oeJIHlJHHbl BCero TOJibKO 149,618 M. 
YqHTbiBaH, liTO T3KHX cneUH8JlbHbiX THDOB CTpeJIOK H KpeCTOBHH 

Y HaC efAe He HMeeTCB, QTO OHH H3XOJJ:HTCSI TOJibKO B npo
uecce npoeKrHpooauuH·, uaMH obiJI npHMeHeH HOBhlH BHll CJIO>KHoA 

KOM6HHHpOB3HHOii CTpeJIKH (aeepHhU1)-CTpOeHHbiR, CHMMeTpuqHbiA 

nepeBO,ll 83 4 nyTH, C06HpaeMbiH H3 CT8HJiapTHhiX THDOBbiX t~acreR, 
npHHSITbiX y HaC H3 CeTH. 3ro, 6e3 COMHeRHH, o6JierqaeT HCOOJib30-

83HHe HX Ha npaKTHKe H ,lleJiaer peaJJbHblM y>Ke H8 6JJH>K3RIIJHif ne· 

pHOA DpHMeHeHHe npe,llJiaraeMbiX 8BTOpOM HOBbiX THDOB rOpJIOBHH 
copraposoqu~x napKoa 

: 

--·· -------------

<l>Hr. 24. 

·BnepBble THO CTpOeHHOrO CHMMeTpHqHQfO CTpeJIOt{HOfO nepeBOJ18 

Ha 4 nyru (ral< H33b1BaeMhlH aeepsblH) 6biJI npeJ.(JIOlKeH A·POM Osep· 
OeKOM 8 fepM3HHH. 

Y Hac a CCCP oH He Mor 6DIT& npHMeHeH B BHllY tpe6yJOmHXCH 

.,llJIH 3TOrO cneuHaJJLHbiX CTpeJIOK H KpeCTOBHH, He npHHHTbiX Ha HarneA 
-CeTH, KaK·TO: KpeCTOBHHbl M3pKH 1/15 H 1/7,5. 

CoTpy.:{HHKY npoeKrHoro 6ropo 6blaweti M. Ka3aHcKoA >K. Jl. HH>Ke-
.uepy A. K. 5IHKOBCKOMY yJlaJiocb CKOHcrpyuposarb raKoro lKe BHJ.(a 
CTpoeHHbJR .,BeepHblH" nepeBO,li., HCUOJib30B3B HMeiOIUHeCH y HaC 

CT8HJlapTHble THnbi CrpeJIOK H KpeCTOBHH, He C03,ll383H }lJUI 9TOrO 

aosblx cneuHaJibHbiX ,neraneu. TaKHe crpoeHHble ,aeepHble" nepe· 
BO.llhl 8 KOJJHlleCTBe rpex 6b1JIH YJIOlKeHbl Ha BHOBb flOCTpOeHHOii 

IOlKHOH ropKe CT. KoqeTOBK3 B 1931 r. (cf>Hr. 26) H B TaKOM >Ke KO

JIHqecTBe YJIO>KeHbl B 1936 r. Ha Me~aHH3HpOBaHHOR ropKe CT. ne
pOBO JleHHHCKOH >K. 1(. 

3KCnJiyaT3UHH HX B TeqeHHe DRTH JieT A8JI8 BDOJIHe DOJJOlKHTeJih

Hhle peayJibT8Thl K8K B CMhiCJie 06CJIY>KHB3HHH, T8K H CO.AeplK8BHB. 
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JlnH onpelleJieHHH BblrOllHOCTH npHMeReHHB seepHoro nepeao.zta:· 
YK833HHOrO BH.lla C KpeCTOBHH3MH CT8Hll3pTHblX MdpOK B 1/11 H lf9, 
DpHBO)(HM cpaBHeHHe ~BYX CXeM nyqKQB flO 8 nyr~lt, DOK333HHbiX, 
sa <Pwr. 27. 

1. THn a c npuMeneuneM TOJibKO HOpMaJibHbJX nepeoo.ztoB. 
2. THn 6 c npHMeHeHt-teM seepHoro cTpoeHHoro nepeBJJla. 
Bee fiO.llClleTbl H CpasHeHHSI npOH3BeJleHbl OT Ha.qaJia OCTpHKOB~

nepBOH CTpeJJKH D.O JIHHHH npeJJ.eJlbHbiX CTOJI6HKOB •. 
PacxoA Mar~pHanoa nonyt~HJJCH cneAyiOlllH11. 

Ta6Aulja 9 

~ <\! 
fly'IOK G-C npHMe-:s: :c nyqOI( 6-c npHMe-:c 

<U 
HeH~;teM TOJlbi<O HeHMeM aeepHo.ro ne-QJ HOpManbHbiX Clpe• c. I:; peaoAa 

QJ ~(\a no'IH~X nepeSOAOB • HaHMeHoBaHHe aepxH~ro ~ ca:.: 
Cl. C"J 1-
0 ::: QI!:Q u ' 0 u I 
t: 

CTpOeHHR 
~ cu ~.ID ~ ~ 

~·· ~ ~ cons ... mcu 0 :r Q.CISO Clemo 
t: ·::r ·::r (t~ ~::r J:t:: o~a ~ :r:s: lr:t 0:£~ :r~ :s:~ :r 
~ 

::s:_ ~:c :S«t~ """.:s: ;s::C gtat.~ '-·c:i: ~ """ t:::- t:::s: - 0 ... 9't:.: GJ ~ Q. ~:s: c:t 'C)t~ 8ofl. 
~ til ~~ 01::{ 

'g:Sca U~cu oct CDX~ :r!G.J m "'" x4> o~m 

1 CTpenoqHYX nepeeonoa K 
penbcaM uopManbHoro rnna 
lila C Kp. CT08HHaMH MapKI'l 
1/9 • • J<OMnJI. 5798 7 40686 - 4 23192 -

2 CTpoeHHblit (aeepHbdt) crpe .. 
JlO'I .ibli% nepeBOA K po11bCaM 
HOpN.anbHOrO THna lila 199-11 - - 1 199,1 -

3 Pent.c TMna lila nor. M 42,00 445j7 18720 69306 1CZ 39j,2 16600 59733 

SpycbeB - - - 1\46 rr M - - 1129 n.M 

5 Wnan WT. - - 842 wr. - 589 Wt' 

KaK BHllHO H3 ra6JIHUbl 9, pacxo,n Marepnanos npHMepHo o,nuaa
KCB J(JI~ 060HX ny'U<OB. npH 9TOM llOJie3H3H JlJIHHa rpynnhl nyTeA 
nyqKa 0 flO cpaBHeHHIO C nytiKOM Q H8 88,04 M 60JibWe, cqHT3SI· 

,llO JIHHHH H3 pacCTOSIHHH 117,67 M OT HallaJia OCTpSIKOB nepBoA 
CtpeJJKH. 0llH3KO He 9TO, Cp38HHTeJibHO He uaqHTeJibHOe 8 o6metl 
CYMMe, yeeJJH'ieHHe flOJie3HOA ,llJIHHbl HBJJSieTCSI H3H·6oJiee 83>KHbiM. 

Pelll310lllHM apryMenroM a noJJb3Y aeepHblx cTpoeHHhiX nepeao
,noa SIBJIHeTCSI TO, 'ITO nepeBO~bl paccMaTpHBaeMOfO BH,lla ,ll810T 

BDOJ1He yJla4HOe peweHHe B pSIJle OT,D.enbHblX C:JJyqaeB npH DpOeKTH

poaaHHH H YKJI3D.Ke nyTeH, KOf.lla npHMeHeHHeM HOpM8JlbHbiX nepe
BO,llOB 9TOrO JlOCTHlfb HeB03MO>KHO. 

Oco6eHHO xopowHe pe3yJibTarhl noJJyt~aiOTCB npu npoeKTHpoea
HH" no,ilropot:tHblX ropJIOBHH coprMpoaotJHbiX napKOB. YroJI uaKnOHa 

nyqka npH npoeKTHpOBaHHH ropJlOBHHbi, KaK H3BeCTliO, onpe,lleJJHeTCH 

no H3H60Jiee rpy .n.HOMY nyTH, KaKOBhiM 06blKH08QHHO HBJUleTCSI KpaR
HHil nyTb C H8H60JJbWHM yrJIOM DOBOpOTa. 

OrpaHH4HBBIOlllHM a.neMeHTOM, KaK npaeHno, scerlla BBJJBercB 
~ 

HeD.OCT8TQqHaR ~nHH3 T3HfeHC8 KpHBOH ~~H BOHC~B8HHH MHHHMaRb• 
HOrO, AOnycKaeMOfO TelHHlleCKHMH YCJIODM-HMH, pa,n.Hyca. 
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<I>Hr. 27. CxeMbJ .CHMMetpH'IHbJX ny'IKOB 
na 8 nyTell: 

a) OpH OpHMeHeHHH HOpManbHbiX nepe
BOJJ.OB C KpeCTOBH HOA M3pKH J /9 

1 C: 68. 083 ~ .!}0 II 
·· -51033 • J t t M f9 90 • 

I 1.., 38.450 .1 I MfUC) • 1// 6) npH npHMeHeHHff CHMMeTpltt!JHOro 
lliJ./fJ "~ I M ¥t1 r 4.90 IY cTpoennoro (BeepHoro) nepeBo.lla 
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I I · V 

~( 1 : 28. 19? ,.. 15B.Jt. . 0 VI 
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B aaBHCHMOCTH OT aroro, a ueJIRX no.nyqeaHH JlOcratoqaoA JXJIHHhl, 
T8Hreuca pacqeTHOrO nyTH, DpHXO.llHTCSI yMeHbW3Tb yroJI H3KJIOH3 
nyqKa, O~HOBpeMeHHO 3HaqHTe~bHO y~~HHHH rop~OBHHY 6e3 BCHKOA 
HaJ~-06HOCTH B OTHOWeHHH OCT3JlbHbiX nyreif. BcJie.LlCTBHe yae~aqe. 
HHR AnHH~ Kp3HHHX nyreA nyqKa B THOe 6 npH npHMeHeHHH seep
HOrO CTpOeHHOfO nepeBO,ll8 83 11,67 M, SlBJIMeTCSI B03MO>KHbiM ., 
nOJIYlJHTb llOCT3TOttHYIO ,LI.JIHHY JlJUI T3HteHca KpHBOH pacqeTHOfO 
nytH, ue npuoeraH K yMeHhWeHHIO yrJia uaKJIOHa u yllJIHHeHHIO sceA 
ropJIOBHHbi. Pe3yJihTaTbi aKcnJiyarauHH crpoeHHbiX oeepshlx nepe .. 
aoJI.oa· s TeqeuHe nHTH JieT Ha ropKe cr. KoqerosKa JleHHHCKOH lK •. Jl. 
llOJJHOCTbiO ODp3Bll.anH npHMeHeHHe HX Ha npaKTBKe. 3TOT OfibiT 
HeOOXOJ.lHMO HCD0Jib30B3Tb Ha , .n:oporax HameR CeTH, qro MOiKeT 

Jl8Th 3H8lJHTeJihHhlif 3KOHOMHqeCKHA 34Jcl>eKT B ·yMeHbWeHHH CTpOH· 
·ten&HhiX H SKCDJIY8T8UHOHHhiX p8CX0110B 8 ropoqHQM ycTpOACTBe. 

Ha)l(e, B npHJIO>KeHHHX 1 H 2, npHBO,l(HM noJIHOCT&JO saKJnoqe
HHe KOMHCCHH, 06C.Ile.D.OB3BWeH paoOTy 9THX nepeao.nOB Ha IOlKHOR 
ropKe CT. KoqerosKa, u no11.po6HL1A paclJeT .A3HHoro nepeao.lla, 
cocTasne&HhiH KOBcrpyKtopoM ero HHlKeHepoM A. K. 5IHKOBCKHM. 

li. OPOEI(Tbl THnOBbiX 00JlfOP04HbiX roPJIOBHH H QHCJIO· 
BbiE UAHHbiE ,nnSI HX llOCTPOEHHSI 

.1. .OpoeKT H qHCJIOBblt ,ll8HHLie J{JIR DOCTpOeHHfl DO.l{fOpoqHoit ropJJO

BHHLI H3 32 nyTH DO BapHaHTY N!! 1 (QJHf. 28) 

I. Ta6JJHQI 3HaqeHHII conpftraJOIQHX KpHBbtX 

H!M YroJt P.a.anyc TaHreuc ]\i~ Yron PaJutyc TaHreuc 
nyreA 

no sopor a lCpHBOii 
T nyreA 

nooopora KpHBOH 
T " R , R 

-
.I 10° ~6' 18') 16,95 9 60 200 10,48 

·t 31° 14' 180 50,31 9 19° 200 33,46 

.2 24 ° 54' 200 44,14 10 13° 48' 250 30,25 

:3 22° 52' 200 40,44 11 11 ° 46' 250 25,75 

4 16° 32' 250 36,32 12 5° 26' 350 16,60 

5 17') 40' 250 38,85 13 6° 34, 450 25,83 

6 I 1 o 20' 350 34,72 14 0° 14 2000 
I 

4,06 

7 10 200 I, 75 15 1° 48' 500 7,85 

'7 10° 5~' 350 I 33,40 16 so 8' 250 17,85 

8 5° 42' 350 17,40 
I 
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IV. l{oop~HHBTLI CTpeJIOK H KpHBWX no BBpHBHTy J'll2 1 

(K ¢mr. 28) 

i5 OcTpHe nepa nepece'leHHe Haqano KpH- BepwHHa KoHeu KpH
soii o: oceii soH yrJia 

~ -----(----- -·---:--- -·---=---1---:----
'"" u 

1 

2 

X 

0 

46, 18 

2' 73,74 

y X 

0 ll ,36 

0 59,96 

0 59,96 

y X 

0 79,36 

0 

0 

76,31 

3 141,22 18,47 160,05 24,27 

y 

1,81 

-

X 

89,84 

93,16 
• 

-

I 
I 

I 

y X y 

0 100,26 l, I 0• 

3,6'7 109,36 8,65 

- -
- -

4 154,12 22,43 168,13 26,76 224,48 52,91 264,51 71,50 308,65 71,50 

4' 154,12 22,43 168,13 26,76 191,37 30,56 193,10 30,85 194,83 31,10 

5 189,80 35,50 200,10 41,60 214,46 50,30 257,48 76,40 307,79 76,4(} 

6 208,48 38,74 211,18 42,57 230,90 50, 268,14 66,60 308,58 66,60 

ti' 200,48 38,74 211,18 42,57 240,80 51,361275,61 61,70 311,93 61,70 

7 201,62 35,00 212,63 37,87 235,07 47,71 272,09 56,80 310,94 56,80 

7' 201,62 35,00 212,63 37,87 248,57 45 1U/ 282 163 5J 1 90 317135 51 
1
90 

8 196,95 31,41 208,80 33,14 243,04 40, 280,81 47,00 314,21 47,00 

8' 196,95 31,41 208,80 33,14 281,28 40,371298,60 42,10 316,00 42,10 

9 140,04 5,28 159,71 7,34 - - - - -
lO 153,49 6,68 168,11 8,22 228,31 22, 257,68 30,20 287,93 30,20 

10' 153,49 6,68 1f8,1l 8,22 240,47 5, 248,32 5,70 256,17 5,70 

II 196,33 15,15 207,97 17,99 226,02 24,21 257,65 35,10 291,11 35,10 

12 201.69 13,67 212,93 15,36 235,42 20, 260,63 25,30 286,38 25,30 

12' 201,69 13,67 212,93 15,35 249,38 18, 265,90 20,40 282,50 20,40 

13 201,57 9,83 212,92· 10,50 230,76 12, 256,38 15,50 276,43 15,50 

13' 201,57 9,83 212,92 10,50 233,26 10, 237,32 10,60 211,38 10,60 

14 201,78 7,17 213,13 6,81 237,60 4,31 255,17. 0,80 272,92 0,80 
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2. flpoei(T H IJHt'JIOBble J{aHHble .1{1111 OOCTpOeHHR OOJ{fOpoquolt fOpJIO
BHHbl Ha 48 nyTelt no EapH8HTY N2 2 (!llHr. 29) 

I. T a 6 JJ n q a 

3HaqeHHit conpRratoutHX KPHBhlX 

o:s: Yron Pa.navc I TaHreHc ·= YroJJ Pa.nHyc TaHreHc 
KpHBOH 

u 

~~ nosopora 
T :z:~ noaopora KPHBUII 

T 
~~ 

,. R ;2!~ 'Y R 

• 
..E. = 

1 

2 

3 

4 

5 

80 

1 

1 

1 

2 

3 

4 

5 

6 
7 

7 
8 

9 
9 

10 

11 

2°30' 200 4,36 12 16°32' 250 36.32 

16° 10' 180 25,56 13 17°40' 2)0 j8,85 

39° 8' 180 63.98 14 11 °20' 350 34,72 

32"48' 200 58,86 15 l" 20) 1 '75 

20°46' 200 55,02 15 10°54' 350 33,40 

24°26' 225 46,71 16 5°42.' 350 17,40 

25°34' 225 51 ,05 17 6" 200 10,48 

19°14' 250 42,35 17 19" 200 33,46 

1" 200 1 '75 18 13°48' 250 30,25 

18°48' 250 41 ,37 19 11 °46' 250 25,75 

13°26' 225 26,82 20 5"26' 350 16,60 

10"46' 180 16,95 21 6°34' 450 25,83 

31° 14' 180 50,31 22 0°14' 2000 4,06 

24°54' 200 44,14 23 1°48' 500 7,85 

22°52' 200 40,44 24 8" 8' 250 17,85 

II. nol(a33TeJJH ropJJOBHHY 

(K «ffHr. 29) 

HaH:weHOBaHHe Bcero 

J],JIHH3 rop!lOBHHbl • . 260,48 M 

KonHqecroo JaMeAnHre-
JJeu . 16 wr. 

PaccroHHHe .no caMoro 
J13JJbHero npea.eJibHoro 
CTOJ16HK& • , 312,56 M 

Bee Meruna • 478 m 

06ll{as JlJIHHa nyreii • 4 708 M 

5,43 1. l!JJHHa ropJJOBHHbl TIOllC'IHT3H3 
KaK p3CC10HHHe Me)f{llY OCTp11-
K3M H nepaou H caMoii .naJJbHeii 

0,33 crpeJJKH. 
2. Bee ocranbHble nol!C'IeTbl npOH3· 

BelleHbl or nepaoi4 crpenKH .no 
npelleJibHoro cro~6HKa Kamlloro 

6,51 nyTH. 
3. Crpenxa J'&Ng 5, 6, 7, 13, 14, 

9,96 15, 19 20-CHMMeTplf'IHhle. 

4. Crpeno'IHble nepeoo.nbl .l'iN!! 8, 
98,10 15, 18 MapKH 1/11, OCT3JibHble 

HOpi43JlbUble nepeBOJlbi-M3iJKH 

1/9.    
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Ill. CneqHIJIHI<&QHR oepxHero cTpoeHIIII 

(I< IJIHr. N2 29) 

• Mer ann OepeBOAH~e 6pyChft 
G) 

:::;; 
HaHMeHooaHHe oeprHe "" 0 u 0>. :s: I 

• Ill "' II) Ill ::r 0 
c C<:J 

.. ~ Ill t;: :.=o 
. - u CD 
c crpoeHHH ::I u::r «~"' ·= = II) :c IU!-o :s: t>: D' = = 0. ... :s: ll.lu 

~ 
- :r;>. II) :S:i"t - = :S::c 3'"-' scu :s: ;:;;: o:; IU 

0:: c:: u::r \Olz: \011' 

~ 
i"t II) Ot::t u:s;: M OC'I::I = ~ 0. :Z::u ~:r; Oa:~ ::s: :Z::o: 01"; 

1 CTpeJIO'lHblx rrepeooaos 
HOpM3JibHOro THII8 
lila C KpeCTORHHOH 
MapKH 1/9 (rHrr HKllC KOMnn. 5 798 57 9801 nor. M 163~ ·~ I 637 

2 To lKe c KpecrooHHOH 
MapKH 1/11 (T. H 

3 CHMMerpHqHbiX crpeJIO'I· 
HbiX nepe!IOAOB K penb
C3M HOpM3JibHOf0 TH· 
na III a c KpecTOBHHoii 
MapKH 1/9 (THn 6. M.
Ka3. lK . .IJ..) • 

4 To lKe c KpecroBHHOif 
MapKH 1/11 (THII 
6. M.-Ka3. >K. .u..) • 

5 CrpoeHHbiX CHMMeTpH'I-
n bl:l CTpenO'IHbJX 
nepeso.noa (aeepHbiX) 
K pellbC3M HOpM81Jb· 
Horo nma lila (THII. 
6. M -Ka3. >K • .n.) . 

6 .lJ.BOHHbiX aHriiHltcKHX 
nepeso.noa MapKH 1/9 
K penbCSM THna lila 
(nm HKllC) 

7 rnyXHX Cf'leHHH C 1<pec
TOBHHOH M3pKH 1/4,44 
(THTI 6. M.-Ka3. lK. A.) 

8 PellbC HOpMaJJbHOro TH· 
na lila co aceMH 
CKpenneHHHMH • 

9 lin an • • • • • • • • • 

Bcero • 

6 nowopO'IIIIole ropnoaMIIN 

>) 6 521 13 >) 181.25\ 363 

5 798 69 ti76i >) 163, ,.., 1 965 

6 521 26084 >) 181 ,251 725 

6lt9 941 119 646 • 474 2844 

12 380 24 760 203 406 

>> 1 3800 3800 129 129 

nor. M 42,00 163 1 3 

~U~IT~·--·~2~796~-~~~_j~~»~~-=-+-==-

>) - -

- - - 478016 - ...;.... I 8 069 
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IV. l{oopAHHaThl c'l'penDK H KPHBbiX no aapnaHTY Nl! 2 

(K !~Jar. 29) 

I nepece'leHHe Ha'laJIO BepnHfHa KoHeiJ, 11.1 OcTpHe nepa c.. • KpHBOH yrna KPHBOH ocen "" u 

~:.: X y X y X y X y X y 
:z:~ 

1 0 0 11,36 0 - - - - - -
2 46,18 0 59.96 0 77,69 I, 82 2, 86, 3,11 
2 46,18 0 59,96 0 112,06 7, 137, 11, 160, 21,85 
2' 73,74 0 59,96 0 - - - - - -
3 191,44 36, 209,33 44, - - - -- -
4 203,66 41, 216,99 48, I 267,78 80,91 317, J12, 376,1 112,80 
4' 203,66 41, 216,99 48,1 239,49 55,1 241, 55, 242, 56,16 
5 237,07 61 I 246,62 . 67 258,96 77, 308, 117' 372, 117.70 
6 250,06 65, 260,13 71, I 274,54 7, 321, 107, 376, 107,90 
6 251,06 65,91 260,13 71, 287,82 83, 330, 103, 377, 103,00 
7 251,81 62,1 262,32 66, 282,40 76, 32~. 98, 379,50 98,10 
7 251 ,81 62,1 262,32 66, 298,97 79, 338, 93, 391 '31 93,20 
8 252,45 263,96 62, 301, 16 74, 340, 88, 88,30 381, 
8 252,45 263,96 62,30 32'i,13 77, 351, 83, 378 83,40 
9 107,30 118,66 0 135,01 1,81 151, 8,65 168, 

10 199,92 18, 218,75 24,27 - - --
II 212,82 22, 226,83 26, 283,18 52,91 323,21 71, 71,50 367, 
11' 212,82 22, 226,83 26. 250,07 30, 251, 30 31,10 253,53 
12 248,50 35, 258,80 41,60 273. 16 50, 316,1 76, 366 76.40 
13 259,18 38, 269,88 42,57 289,60 50 326, 66 367,28 66,60 
13 259,18 38,7 269,88 42,57 299,50 51 334,31 61, 370,63 61,70 
14 260,32 35, 271,33 37,87 293,77 47,71 330, 56 369,64 56,80 
14 260,32 35, 271,33 37 307,27 45, 341,33 51, 376,05 51,90 
15 255,65 31,41 267,50 33, 1 306.74 40, 339,51 47, 372,91 47,00 
15 255,65 31 ,41 267,50 33,1 339,98 40, 357 42, 374,70 42,10 
16 198,74 5, 218,41 7, - --
17 212,19 6, 226,81 8, 287,01 22, 316, 346,63 30,20 
17 212,19 6, 226,81 8, 299,17 307, 5, 314,87 5,70 
18 255,03 15, I 266,67 17, 284,72 316, 35, 349,81 35,10 
19 260,39 13 271,63 15, 294,12 25, 345,08 25,30 319 I 

19 260,39 13, 271,63 15, 308,08 20, 341,20 20,40 324, 
20 260,27 9, 271,62 10,50 295,16 13, 315, 15, 335, 13 15,50 
20 260,27 9, 271,62 10,50 291 ,96 10, 300,08 10,60 10, 296, 
21 260,48 7, I 271 ,83 6,81 296,30 4,31 313, 331,62 o.so 
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A 

A' zo 

10 
11 

17 
2 

• • 21 

17 

,, 
1.? 

44 
1'-----------~~- Z50,48 

~--------------»~~ ------------------~ 

ffi <I>Hr. 29. flpoeKT no.aropO•IHOH ropJIOBHHbl Ha 48 cOpTHpOBO!JHbi:X: nyrei\ C .llBYMR cnyCI<HblMH nyTliMH Ha aepWHHe ropKH. 
Bapnaur N9 2 (pa3pa6oTau asropoM). 
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3. fipoei(T H IIHCJIOBbie J{8HHble J{JI.R DOCTpOeHHR nonropoqao&i f()pJIO· 

BHHbl H8 48 nyTeii DO B8pH8HTy .N'S! 3 (cl»ur. 30) 

I. Ta6JJHQbl saaqenHI conpnraJOIQHX I<PHBbiX 

N!M 
Yron PaJtHyc Taareac N!N! Yron PaJ\Myc TaHreHc 

nosopora KPIIBOH nosopoTa u KpHBOH 
nyreii , R 1 nyreit , R T 

• 
t:: ----=: 

1 

2 

3 

4 

5 

84 

I 

1 1° 30' 400 5,20 12 16° 32' 25~ 36,32 
1 17° 10' 180 27,17 13 17° 40' 250 38,85 
1 39° 8' 180 63,98 14 11° 20' 350 34,72 
2 32° 48' 200 58,86 15 10 200 1, 75 
3 30° 46' 200 55,02 15 10° 54' 350 33,40 
4 24° 26' 225 46,71 16 5° 42' 350 17,40 
5 25° 34' 225 51,05 17 3° 24' 180 5,35 
6 19° 14' 250 42,35 17 19° 200 33,46 
7 10 200 1 '75 18 13° 48' 250 30.25 
7 18° 48' 250 41 ,37 19 11° 46' 250 25,75 
8 13° 36' 225 26,82 20 5° 26' 350 16,60 
g go 18' 180 14,63 21 6° 34' 450 25,83 
g 31° 14' 180 50,31 22 0° 14' 2000 4,06 

10 24° 54' 200 44,14 23 ) 0 48' 500 7,85 
11 22° 52' 200 40,44 

l 
24 8° 8' 250 17,85 

II. DoKa3aTeJJn ropJJOBHHbl 

(K IJ!nr • .N! 30) 

Bcero 

.LlJIHH3 rOpJIOBH H bl . 258,92 M 

KonH'Iecrao 3aMe.llJIHTenen 15 UIT. 

PaceroRHHe .llO caMoro 
.ll3JibHero npe.ll.eJJbHOro 
CTOIIOHK3 , 311 M 

Bee MeranJia • 459 m 

06maH JI,JIHHa nyreii , 4568 M 

::e .a 
Q)!oo 
::c>. 
I:(C 
Q) 

P.
u 

<1:1 
co::c 

5,39 1 • .[lJJHH8 ropJIOBHHbl UOJJ.C'lHTaHa 
K8K paCCTO!IHHe Me>K.D.Y Otlpll-

3, 12 K8MH nepBOH H C8MOH .llaJibHCH 
crpeJIKH. 

2. Bee ocraJibHble no.ll.cqerbl npo
H3Be)l,e Hbl OT nepBOH CTpCIIKH 

6, 48 .llO npe.a.eJJbHOfO CTOJIOHK8 K3lK
.II.OfO nyrn. 

9,56 3. CrpcJTKH N!N! 5, 6, 7, 13, 14, 
]5, ]9, 20-CIIMMCTpii'IHble, 

95,20 4. CrpenoqHbJe nepeBO.Jlbl MM 7, 
15, 18 -MapKH 1/11, OCTaJlbHhle 
HOpM8JibHble aepeBO.Ilhi-M8pKH 
1/9. 
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m 

d. 
0 
J:: 

0 
J:: 

;z; 
~ 

1 

2 
3 

4 

5 

6 

7 

8 

9 

~II. CneQHcjiHKaQHA aepxnero CTpoennR no aapnaHTY .Nl! 3 

(K cjlnr. 30) 

E.II.HIJHUa I Kon H qe- Mera:111 

HaHMeHosaHHe aepxHero crpoeHHR 1 H3Mepe- 1 CTBO I Bee Ha I 06mnii 
e,II.HIH1UY 

IIHH 1 e..:mHHit 1 : sec a xz I B Ki? 

Crpeno'IHbiX: oepeBO.llOB K pen~ocaM HopManbHoro 
rnna Ilia c KpecroaHHoA MapKH I /9 (rHoa 
HKriC) • , , . . . . • . . - • • , , • 

To me c KpecroBHHOii MapKH 1/11 (THo HKnC) 
CHMMeTpH'IHblll: crpenO"'HI>I1'- oepeao.noa K penb-

caM HOpM81lbHOro THII8 liJa C KpeCTOBHHOJi 
MapKH 1/9 (THO 6. M.-Ka3. m . .ll) • , , , 

To me c KpecTOBHHOH MapKH 1 Ill (THO 6. M.-Ka3. 
)f<eJJ • .!lOp.) • • • , • • . • • • • • 

CTpoeuHblx: cHMMerpH'IHbiX CTpenO'I.HbiX oepeRo
.llOB ( seepttbll.) K pellbC8M HOpMaJlbHOrO 
rnna Ilia (THII. 6. M.-Ka3. m . .a.) ...• 

,CJUWeiiHbiX nepeBO.llOij K pe11bC8M HOpM81[bHOf0 
THII8 lila C KpectOEIHHOH MapKH 1/tl-1/9 
(THII. 6. ,M.-Ka3. )1<. Jl.) ••••••••• 

fJIYXHX. Ce'leHHii C ·KpeCTOBHHOH M8pKH 1/4,44 

KOMIIJI. 

>) 

>) 

>) 

6 
2 

12 

4 

7 

l 

-(THn 6. M.-Ka3. )1<, Jl.) • • • • • . • . . • 
Pen be HOpMallbHOrQ ran a I 1 Ia co aceMH cKpe-

oneHHHMH • , · , nor. M 3 8'12 
lllnan . . . • , , , • • • • • . • • • , • rnr. 2 773 

• . 

Bcero - -• 

-

5798 
6521 

5798 

6521 

19 941 

13632 

-
42,00 
-

-

34788 
13042 

69576 

26084 

139587 

13632 

-

161 78~ 
-

458493 

nepeBO.llllble 6pycb!l 

I-13MepH-

renb 

nor. M 
I) 

l) 

>) 

l) 

» 

-

KonH'Ie-
CTBO H8 
e)I.HHIIllY 

163,75 
181,25 

163.75 

181 • 25 

474 

300 

-
-

-

06mee 
KOJI H'le-

CTRO 

982 
362 

l 965 

725 

3 318 

300 

-
-
-

7652 
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86 

IV. Honp~HHaTbl CTpenoK H KPHBbiX no aapuaHTY N!! 3 

(K tJ!ur. 30) 

I 
I' 
I' 
2 
3 
3' 
4 
5 

0 0 16,67 0 
12,91 0 31,79 0 
12.91 0 31 '79 0 

189,88 38,97 207,77 47,32 
202,10 44,681 215,43 50,89 
202, 10 44,68 215,43 50,89 
235,51 63 ,83' 245,06 69,98 
248,50 68,61 258,53 73,88 

I 
5 I 248,501 68,61 258,53 73,88 
6 250 I 26 6l '83 260. 76 69' I 6 
6 250,26 64.83 260,76 691 16 
7 250189 61,65 262,40 65,00 
7 
8 
9 
9' 

10 
II 
I I I 

12 
13 
13 
14 

250,89 61165 252,40 65,00 
80,08 0 99,82 0 
93,57 0 108,28 0 
91 o 57 0 108 1 28 0 

198135 21117 217' 18 26,97 
211,25 25113 225,26 29,46 
21 1,25[ 25,13 225,26 29,46 
246,94 38,2) 257,24 44,30 
257,62 41,44 268,321 45,27 
257,62 41,44 268,32 45,27 
258,76 37,70 269,77 40,57 

14 258,76 37,70 269,77 40,57 
15 254,09 34,1 I 265,94 35,84 
ts 1 254,09 34,11 265,94 35,84 
16 197,18 7,98 216,85 10,04 

17' 
18 
19 
19 
20 
20 
21 

17 210,63 9,38 225,25 10,92 
210,63 9,38 225,25 10,92 
253,47 17,85 265, 1l 20169 
258,83 16,37 270107 18,06 
258,83 16,37 270,07 18,06 
25q '71 12,53 270,06 13,20 
258,71 12,53 ~70 ,06 13 J 20 
258,92 9,87 270,27 9151 

96,76 
48,19 

108,81 10, 

-
266,22 83,61 
237,93 57, 
257, 401 Ill, 02 
272,98 82, 
286,26 86, 
280184 78, ..... 
297141 81, 
299,60 77, 
323,57 79, 
132,28 1, 
142,12 3, 
142, 12 3, 
- -

281 ,611 55,61 
203,51 33, 
271,60 53, 
288,04 53 
297,94 54, 
292,21 
305,71 
305,18 
338,42 

-
285,45 25. 
297,61 8, 
283,16 26,91 
242,56 22,74 
306,52 21,o~ 

293,60 15, 
290,40 13, 
294,74 7,01 

128,03 
53,36 2, 

135,73 13, 
-

156,47 23,40 
58,46 3, lO 

160,35 25,21 
- --

315,70 115, 374,56 115,50 
I 239,601 58,'l'7l 241,28 5~,86 

307102 120, 371,00 120,40 
320,16

1
110, 375,28 I 10,60 

I 

328,79 105, 375,50 105,70 
I 

326,89100,80 377,94 IOO,RO 
337,40! 95, 379,75 95,90 
338,76 91,00 380,13 91,00 
349,64 86,1 376,46 86,10 
137,62 1, 142,96 2,28 
146,62 5, 160,59 9,55 
146,62 5, 160,59 9,55 

-
321,64 74, 
250,24 33, 
314,62 79, 
325,28 69, 
332,75 64, 
329,23 59, 
339,77 54, 
337,95 49, 
355,74 44 

314,82 32, 
305,46 8 
314 '79 37, 
317' 77 28, 
323,04 23, I 
313,52 18, 
294,46 13, 
312,31 3, 

-
365,78 
251,97 
364,93 
365,72 
369,07 
368,08 
374,49 
371 ,35 
373,14 

-

-
74,20 
33,80 
79,10 
69,30 
64,40 
59,50 
54160 
49,70 
44,80 

345 ,07 32 '90 
313,31 8,40 
348 '25 37' 80 
343,52 28,00 
339,64 23, tO 
333,61 18,20 
298,52 13,30 
330,06 3,50 
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I 
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I 
I 
I 
I 

I 
I 

I 
I 

' I -------------- 3!{.00 
_____________________ ___.. 

' 

«Pur. 30. 

.----- 7i:9 . 
- : }9ZJ. 

I II ~ 

5 
6 
7 
8 
9 
!0 
II 
12 
:l 

15 
!6 
17 
18 
19 
20 
21 
22 
23 
24 
25 <::. 21 . 
27 «. 
28 
29 
80 
31 
32 
33 
34 
35 
36 
J? 
38 
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N2N 

crpe

JIOK 

IV. Koopi{HHITbl CTpenoK n KPHBbiX no oapuauTy Nll _J 

nepece'leHHe 
Ocrpne nepa oceA 

(K 4lllf. 31) 

Haqano 
KpHBOft 

-----1----,---- --

X y X y X y 

Heprnuua 
yrJJa 

-
X y 

Koueu KpH
aoii 

X y 

---:--.....:...--..:.--""---:----i---:--~~-+-- __:__ -·-

90 

1 

2 

2' 

3 

4 

4' 

5 

6 

6 

7 

7 

8 

8 

9 

10 

10' 

1 1 

12 

12 

13 

13 

14 

0 

13,49 

0 

0 

19,74 

28,20 

0 

0 

52,20 1,47 57,54 1,72 

62,04 3,26 66,54 5,25 

13,49 0 28,20 0 62,04 3,26 66,54 5,25 

118,27 21,171137,10 26,97 - - -

62,88 

80,51 

80,51 

131,17 25,13 145,18 29,46 201,53 55,61 241,56 74,20 285,70 

131,17 25,1~ 145,18 29,46168,42 33,26170,15 33,55 171,88 

166,85 38,20 17'7,15 44,30 191 ,51 53,00 234,53 79,10 284,84 

177,53 4J,AA 1881 23 45,27207,95153,58245,19 69,30 285,63 

177,53 4J,AA 188,23 45,27217,85 54,06:!52,66 64,40 288,98 

178,67 37,70 189,68 40,57212,12 50,41249,14 59,50 287,99 

178,67 37, 7C 189,68 40,57 225,62 47,77 259,68 54,60 294,40 

174,00 34,11 185,85 35,84 225,09 43,39 257,86 49,70 291,26 

174,00 34, II 185,85 35,84 258,33 43,07 275,65 44,80 293,05 

117,09 7, 98h 36,76 10,04 - - - - -

130,54 9, 145,16 10,92205,36 25,68234,73 32,90 264,98 

130,54 9,38145,16 10,92217,52 8,65225,37 8,40 233,22 

173,38 17,85185,02 20,69203,07 26,91234,70 37,80 268,16 

178,74 16,37 189,98 18,06 212,47 22,74 237,68 28,00 263,43 
I 

178,74 16,37189,98 18,06226,43 21,53242,95 23,10 259,55 

178,62 12,53189,97 13,20207,81 15,24233,43 18,20 253,48 

178,62 12,53189,97 13,20 210,31 13,2R 214,37 13,30 218,43 

178,83 9.87190,18 9,51214,65 7,01 2,22 3,50 249,97 

2,28 

9,55 

9,55 

-

74,20 

33,80 

79,10 

69,30 

64,40 

59,50 

54,60 

49,70 

44,80 

32,90 

8,40 

37,80' 

28,00 

23,10 

18,20 

13,30 

3.50 
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4.9 I 
l 4 
J 

2J2,00 
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J 
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I 49 
8 ;;o s 

• 
JS 

10 

~ II 
12 

A 

:J 

4 

49 -
14 

J ' 
I! 

49 
!5 

l 

IC i 
4S 

!6 

, !C 

1,0 
fls:, 

, 
IC 

-
4 

18 ~ 49 
19 

! 

10 /4 

49 
20 

I 

~ 
2' 

4 
21 

9 10 

49 
22 

I/ 

4,;[_ 2] 

~ 

• 

49 24 

.? 
8 

1,0 

~ 

~ 
25 4.9 
26 4 21 

,) 
-

4 20 4 
29 4.9 JO 

~~ Jl 
J 

-¢1Hr. 31. rlpOeKT no.nropo•IHOH ropJJOBHHbl Ha 32 COpTHpOBO"'HbiJ. nyrH C O.II.HHM cnyCKHblM nyreM Ha BeplllHHe ropKH. 

BapuaHT .]\j2 4 (pa3pa6oraH awropoM). 
~ 
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5. flpoei<T " liHCJJOBbie Jl:aHHbie Jl:Jifl nocTpoeHHR no):lropol!Hoit ropJJo
BHHbl Ha 40 nyTeit no sapuaHTY N!! 5 (cfmr. 32) 

I. TafiJIHQa 3uaqeuun conpRraJOil.IHX KPHBbiX 

' ' 0 !-.. 0 !-.. "' Q:;' = Ct:: Ntl'i 0 MN! 0 u u 
I c:: u ·= ::c c:: u 15: ::c ,_ ,_ 

>. 0 .... >. 0 d) 

• -: "" = Ill '- nyreti <: "' = "' r.... 
nyreH e !-< "'{ = ::c 0 1-o <:! = :c 

0 "' 0. "' '- o• "' 0. "' >.. 0. 0.. :.: E-o >.. 0. .o,. :.; !-

I 2°30' 200 4,36 10 I 9°48' 225 39,26 
I 11°22' 180 17,90 II 17°46' 225 35,11 
I 34°:W' 180 55,60 12 11 °26' 350 35,03 
2 28° 200 49,86 13 12°34' 350 38,53 
3 25°58' 200 46,10 14 6014' 350 19, 10 
4 19°38' 250 43,25 15 F 200 I, 75 
5 20°46' 250 45,80 15 5°48' 700 35,42 
6 14°26' 300 37,98 16 0°36' I 000 5,23 
7 10 200 1,75 17 14°8' 225 27 811 
7' 14° 300 36,84 18 7°48' 400 27,24 
8 8°48' 350 26,92 18 0°30' 400 1 '75 
9 5°40' 180 8,90 19 6°16' 400 21 ,88 
9 26°8' 180 41 '76 20 0°4' 2 000 1, 16 

I 
11. DoK&3aTeJIH ropno&HHbl 

(K cJIHr. 32) 

I ::E.o • c:: d) 1-o -- ::C>. 
c:: HauMenoaanHe Bcero o::tc:; npHMe•I3HH!I QJ 

;Z! o.-u 

~ o::l~ 
• 

1 )J,JIHH3 ropJIOBHRbl , 245,41 M 6,13 J. ,ll.JIHH3 ropnOBHHbl 110.D,ClfHT3H3 

2 Kon Hlfecrao 33Me.LlJIHTe-
neii • 13 WT • 

3 PaccroRHHe .11.0 caMoro 
113JI&Hero npe.LleJibHOro 
CTOJI6HK3 • 302 M 

4 Bee Meranna 376 m 

K3K paCCTO!IHHe MelK.LlY OCTpS1-
K3MH nepsoti H C3MOH .Ll3JibHeH 
crpenKH. 

2. Bee ocraJibHble nollClfeTbl npo-
0, 32 H3BeJleHbi or nepaoii crpe.1KH 110 

npelleJibHOfO CTOJI6HK3 K3lK.D.OfO 
nyrH. 

7,55 

3. CrpenKH .1'&~2 5, 6, 7, 12, 13, 
14, 18-CHMMerpHlfHble. 

9,40 4. CrpenoiiHble nepeBO.Ilbl MM 7, 
14- MapKH 1 fIt, ocranbHble 
HOpM3JibHble nepeBO.llbl - M3pKH 
1/9. 

5 06maR .ll.JIHHa nyreA . . 3780 M 94,50 
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III. CneQ~tciJnKaQnR aepxuero cTpoeniUI no aapnaiiTY N'2 5 

(K t~~nr. 32) 

>. 
:.: MetaJIJI Depeao~uhle6pycbn C( 

"' I E.LJ.nnnna p.. 
I -

0 HanMenoaarme 0 I 

~~ 
0 t:: Ill :s:"' u 

!- C(:.: <1) "' 0 H3Mepe- u <1) Ill !-

aepxnero crpoeHHll <1) ::1 <1) :s: u - "' Ill >:S: 4)4) - .,. :s: ;1: :s: p.. .,.C( <1) .,. 

;z; II Jill :s: "' >. 3'"' 
<1) :s:<l) 3':S: =: :s: u::r \0:.: ::1! o; \0=: ;z; OC( <1) :s: "' 0 "' 0~ ::.:::<1) CO:~: O~e ::s:: ::.::::~: 

1 CrpeJIO'IHbJX nepeBO.IlOB 
K penbC8M H0pM8JlbHOrO 
Tl1118 I II a c ,, 
MapKH 1/9 (rnn HKrlC). KOMnn. 6 5 798 34 788inor 0 M 163,75 982 

2 CHMMetpH'IHbiX crpeJio· 
'IHhlX nepeBO~OB K peJlb· 
C8M HOpM8JlbHOrO THna Ilfa. 
C KpeCTOBHHOH M8pKH-
1/9 (THn 6o M.-Ka3o lK, D.o) 

3 To JKe c Kpectoaunoil 
M8pKH 1/11 (tnn 60 M.-l<a3o 
lK. Jl,) • 

4 CtpoeHHbiX en rpH'I· 

5 

6 

HhlX crpeno'!HhlX nepeao
n.oa (aeepHhlJ.) K penbC8M 
HOpM8JlbHoro tuna Ilia 
(tHn 60 Mo·K83o lK. Jl.) , 

C.llaoeHHbJX crpeJIO'I· 
Hb!X nepeBOJlOB M8pKH 
1/11-1 /9 K peJihC8M nup
M8JlbHOro tuna Ilia (tun 
60 Mo·Ka3. lK. ~o) • 

PeJibC nopMaJibHoro 
Ilia co aceMH CKpenne-
HHRMH • • 

7 Wnan • 

B c e r o 0 

1) 10 5 798 57 98(] I) 163' 751 1 638 

» 4 6 521 26 0841 >) 1811 251 725 

I) 5 19 941 99 7051 I) 474 2370 

I) 2 13632 27 I) 300 600 

nor. M 3 106 42,00 130 I) - -

UIT. 1 610 - - I) -

- - - 376 273 - - 6315 
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crpe

JIOK 

1 
-
11 
-
2 
3 
3, 
4 
4 
5 
5 
6 
6 
7 
7 
8 
8' 
9 

10 
10 
11 
11 
12 
12 
13 
13 
14 
14 
15 
16 , 
16 
17 
17 
18 
18 

IV. t<oop,quaaTw eTpenoJC u KPHBWJ: no aapuaaTy .N!! 5 

{K IJinr. N2 32) 

OcrpHe nepa nepece".,eHH 
OCeH 

Ha'laJio 
KpHBOH 

BepUJHHa 
yrJia Kouen KPHBOH 

----- -----,,----·1-----,---- ----- -------

X y X y X y X y X y 

0 0 16,67 0 51 ,81 3, 56,51 3,62 61,16 4,30 
- - - 111 '97 11, 130,70 14,31 148,46 20,84 

12,91 0 31,79 0 48,33 I, 52,66 2,31 56,92 2,98 
- - - - 113,59 11, 131,30 14,54 148,10 20,72 

181 '73 33 39,91 - - - - -
194,38 37, 42, - - - - -
194,'38 37, 42. 47 ,90 48,26 234,62 48,61 

54, ,31 59, 68, ,43 99,75 354,03 99,75 ,28 
I 

,28 54, ,31 59, 71 . ,00 94,85 355,96 94,85 
,85 56 ,33 60, 69, 309,85 . 89,95 355,95 89,95 
,85 56, ,33 60, 70 317,86 85,05 361, II 85,05 

I ,20 52, ,03 56, 63,91 314,82 80,15 36J,62 80,15 

1 '20 52, ,03 56, 65, 325,49 75,25 363,47 75,25 
,41 50, ,10 53, I ,41 61 ,451326' L'5 70,35 362,99 70,35 
41 50, ,10 53, ,96 65,45 363,52 65,45 61,32 ~36,60 

80,13 0 96,80 0 133,32 3,32 143,98 4,29 154,44 6,52 
93,04 0 Ill ,92 0 127,92 I, 76 136,77 2,75 145,42 4,60 
83,44 12 ,75 16' - - - - -

,64 15 I ,03 18, - - - - -
,64 15, !, 03 18 52 20,26 236,26 20,39 238,01 20,49 
,51 26, ,20 30, ,72 40,06 301.25 58,45 342,97 58,45 
,51 26 ,'20 30, ,34 40,25 308,28 53,55 347,54 53,55 
,32 27 ,32 30 ,59 37,94 312,03 48,65 347' 14 48,65 
,32 27 ,32 30, 58 36,80 320,91 43,75 355,94 43,75 
,13 23,8 256,34 25,66 277,92 30,47 315,52 38,85 354,05 38,85 
13 23,81 34 25,66 313,23, 31 ,88 332.23 33,95 351,32 33,95 

,51 20, 48 21,30 293,51 25,47 328,75 29,05 364, 17 29,05 
,51 20, .48 21,30 318,67 21 ,99 323,90 22,05 329, 13 22,05 

82,87 0 ,61 0 239,50 I ,67 241 '14 I, 75 242,89 I ,84 
96,36 0 I ,07 0 - - - -

36 0 I ,07 0 - - - - -
34 3, ,00 4,78 268,08 10,34 295, 12 17' 15 323,00 17' 15 

,34 3, ,00 4,78 273,55 8,55 300,54 12,25 327,78 12,25 
I, ,87 2,55 277,86 4,96 299,61 7,35 321,49 7,35 

I ' ,87 2,55 345,61 2,65 346,77 2,45 347,92 2,45 
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8 

7 

9 

I 

:0 

ro 

.J• -... 
.J 

17 

I~ 

~-------------------------------24~41--------------------------~~ 

...,. __________________________ .102,0(} i 

2 
3 
4 
5 
6 

' 8 
~0 9 

10 
1/ 
12 
I] 
14 
15 

::o 

16 
11 
18 
19 

20 '"" 
21 9',. 
22 ~ 
2J 
24 
25 
26 
21 
28 
29 
JO 
Jl 
12 

11-Hr. 32. npoeKT DOJlrOpO'IHOA: rOpllOBHHIII H& 40 COpTHpOBO'IHbiX nyr:-i! C Oli,HHM cnycKHbiM nyTeM H3 uepWHHe ropKH. 

BapuaHT Nz 5 (paapa~oraH auTopo .. ). 
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6. flpoei<T u qucJIOBI.Ie ~auu~>Ie ~JIR nocTpoennH no~ropoquoti ropJio
BHHbl ua 54 nyTn no sap nanTy N!! 6 (I< !IJur. 33) 

I. Tafinuu.a suaqeuuii conpRraJO~HX KPHBhiX 

Yron 
I 

Paa11yc Yron Pa.nHyc MM TaHreHc MM TaHreHc 
IIOBOpOT3 Kp11BOJ1 nouopora u KpHBOH 

uyreA y R T nyreti , R T 

• Q. 
0 
= 
0 --

I 

2 

3 

4 

5 

96 

1 
1 
1 
2 
3 
4 
5 
6 
6 
7 
8 
8 
9 

10 
11 
12 
13 
14 

2°30' 200 4,36 14 140 300 36,84 
14°50' 180 23,43 15 8°48' 350 26,92 
37°48' 180 61,64 16 5°40' 180 8,90 
35°46' 180 .5~ ,09 Hi 26°8' 180 41 '76 
29°26' 200 52,53 17 19°48' 225 39,26 
30°34' 200 54,65 18 17°46' 225 35,11 
24° 14' 225 48,20 19 11 °26' I 350 35,03 
0"30' 400 1 '75 20 12°34' I 350 38,53 

24°18' 225 48,44 21 6'14' 350 19,10 
19'6' 250 42,05 22 10 ! 200 1 '75 
11 °22' 180 17,90 22 5°48' 700 35.42 
34°20' 180 55,60 23 0°36' 1000 5,23 
28° 200 49,86 24 14°8' 225 27,8g 
25°58' 200 46, 10 25 7°48' 400 27 24 
19°38' 250 43,25 26 0°30' 400 1 '75 
20°46' 250 45,80 26 6°16' 400 21,88 
14°26' 300 37,98 27 0°4' 2000 1 '16 

10 200 1, 75 

11. DoxasaTenH ropJIOBHHbl (K 4Jur. 33) 

HauMeHoaaHHe Bcero 

JlnHHa ropnOBHHbl , 245,41 M 

Konw1. 33Me.nnureneii . 17 lliT. 

PaccronHHe .no caMoro 
.nanbHero npe,D.eJibHoro 
CTOJI6HK3 • 302 M 

Bee Meranna 

06ma11 .nnuHa nyteii 

• 510 m 

. 5 079 M 

0pHMet(3HH!I 

4,54 1. }lJJHH3 ropJIOBHHbl DO.J1Ct(HT3H3 
K3K paCCTO!IHHe Me>K.ny OCTp11-
K3MH nepBOH H C3MOii li.3JibHeH 
crpenKH, 

0,31 

5,59 

9,44 

94,00 

2. Bee ocranbHble noncqerbr npo
H3Be.JieH bl OT nepBOH crpeJIKH 
,l\0 npe.JieJibHOrO CTOJI6HK3 K3M(
Jl0f0 n yru • 

3. CrpenKH J\i:J\i 5, 6, 7, 11, 12, 13, 
18, Hl, 20, 24-CHMMerpHt(Hble. 

4. CrpenO'lHble nepeBOJlbl J\i 7, 13, 
20 MapKH 1/11, OCT3JibHble HOp• 
M3JibHble nepeBO.!\bi--M3pKH 1/9. 
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Ill. Cnequq,nKaqnR acrxaero eTpoenHJI no aapaaHTy .IIIli 6 (K lflar. 33) 
• p. 

0 = 
0 = 
~ 
~ 

1 

HanMenoaanue sepxnero I 
crpoeHHH 

CrpeJJO'IHbiX nepesonoa 
K peJJbC3M HOpM311bHOI'O 
runa III-a c Kpecroaunoii 

-

co: 
:s: 

§ ~ I :S:p., 
:I:Q) 
:>: :r 
~gj 

Mapxu 1/9 (run HKIIC) . KOMnn. 

2 CuMMeTpH'!HbiX crpe-
JJO'IHbiX nepeBO.llOB K pen b
eaM HOpMaJJbHOI'O rHna 
Ill-a C KpeCTOBHHOH MapKH 
1/9 (run 6. M.-KaJ. lK • .n.) 

3 To JKe c Kpecrouunoii 
MapKu 1/11 (run 6. M.-Ka3. 
ll(, .n.). • 

-4 CrpoeHHbiX CHMMetpHI.f· 
HbiX crpeno'lllbiX nepeso
.nos (seepHb!X) K penbcaM 
nopManbnoro runa IU-a 
(run 6. M.-Kal. JK • .n.) • 

5 C.nsoeHHbTX crpeno'ln. 

6 

nepeBO.llOB MapKH 1/11--
1/9 K peJJbC3M HOpM3Jib· 
uoro n1na III-a (nm 
6. M.-Ku, lK. A·) • 

Penbc nopMaJJbHoro ru
na Ill-a co aceMH cKpen-

I) 

I) 

JJeHHIIMH • • nor • ..w 

7 ill nan • WT. 

Bcero • -

7 noAropo<~Hble ropnoaHHbl 2994. 

0 Merann nepeBOJllt. fipyCbll al 
!-< u » • I ~ Q)~ os::l :s: =>': o6mui1 p. • :s: Q) • 

:1: :s: :l't:( Q) :.0 :S::x: :x: .. Cl)oll :S:v 3'~ c:; = u:s::.: aec B Kz Xc:; c:; 
0~:~ <Ut:( <'IQ) o.a .oo :.:::CI) Ill Q) = :S:!-< :o:::c 0 ~ 

8 5 798 46 384 nor. M 163,75 I 310 

14 5 798 81 172 163,75 2292 

6 6 521 39126 181,25 1088 

7 19 941 139 587 >) 474 3318 

2 13 632 27 264 I) 300 600 

4198 42,00 176316 I) - -

3022 -- - I) - -

- -- 509849 - -- 8608 
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IV, Koop~HHaTw cTpeJIOI( If KPIIBbiX no aapttaKTY N'!! 6 (K «11wr. 33) ,. 

OcrpHe nepa 
Oepece'leHHe Ii a 'I a no BepmHHa KoHeu 

:.: oceH: KpHBOH yrn,a KpHBOH 
0 ---··-·--· -

:2;~ 
:z:e- X y X y X y X y X y 

u 

1 0 0 16,67 0 51' 81 3,20 56,51 3,62 61' 16 4,30 
- - - - - 111 '97 11 '62 130,70 14,31 148.46 20,84 
1' 12,91 0 31 '79 0 48,33 1,83 52,66 2,31 56,92 2,98 

- - - - 113,59 11 '79 131 ,30 14,54 148,10 20,72 
2 79,63 6,51 90,85 8, 108,49 15,65 131,21 I 9, 14 151,50 30,85 
2' 79,75 6,97 91 ,00 8, 106,68 12,66 130,35 18,79 151 , 52 31 ,00 
3 181 ,64 48 42 I 98,74 58, - - - - -
4 193,33 55,16 206,06 62, 252,28 98,37 300,99 136, 15 362,63 136,15 
4 193 33 55' 16 205,06 62, 227,86 71 ,42 229,49 72,08 231 , 12 72,71 
5 234,93 81 ,44 244,50 87, 258,02 97,30 305' 15 131 ,25 363,24 131 '25 
5 234,93 81,44 244,50 87, 267,50 100,54 313,25 126,35 365,78 126,35 
6 236,88 78,06 246,97 83, 264,53 93,66 311 ,59 121 ,45 366,24 121,45 
6 236,88 78,06 246,97 83,. 276,83 96,73 320,87 116,55 369 17 116,55 
7 2:17,64 75,31 248,76 79, 275,26 91,71 320 16 Ill ,65 368,60 II I ,65 
7 237,64 75,31 248,76 79, 286,98 92,98 326,74 106,75 368,79 106,75 
8 181 '73 33,09 200,25 39,91 - - - -
9 19~ ,38 37,75 2'•8,19 42, -
9' 194,38 37,7 208 19 42, 231 , 19 47,89 232,90 48,26 234,62 48,61 

10 2<!9,28 54,07 239,31 59, 252,50 68,38 298 43 99,75 354,03 99 75 
10 229 28 54,07 239.31 59, 261 ,98 71 ,44 306,00 9l ,85 355,96 94,85 
11 239,85 56.t6 250,33 60, 268.40 69,76 309.85 89,95 355,95 89,95 
I 1 239,85 56,56 250,33 60, 277, 13 70,52 317,86 85,05 361, II 85,05 
12 241,20 52,90 252,03 56, 272,00 63,91 314,82 80.15 360,62 80,15 
12 241,20 52,90 252,03 ~6. 288,71 65,713 325,49 75,25 353,47 75,25 
13 245,41 50,78 257, I 0 53, 290,41 61,45 326, 15 70,35 ~162, 99 70,35 
13 245,41 50,78 257,10 53, 309,96 61,32 336,60 65,45 363,52 65,45 
14 80,13 0 96,80 0 133,32 3,32 143,98 4,29 154.44 6,52 
14' 93,04 0 111 192 0 127,92 I, 76 136,77 2,75 145,42 4,60 
15 183,44 12,6<:j 202,75 16, - - -
16 196,64 15,49 211,03 18,54 - - - - - -
16 196,64 15,49 211 ,03 18,54 234,5'2 20,26 236,26 20,39 238,01 20,49 
17 233,51 26,63 244,20 30, 263,72 40,06 301 ,25 58,45 342,97 58,45 
17 233,51 26,63 244,20 30,48 271 ,34 40,25 308,28 53,55 347,54 53,55 
18 244,32 27,62 255,32 30,48 278,59 37,94 312,03 48,65 347,14 48,65 
18 244,32 27,62 255,32 30, 286,58 35,80 320,91 43,75 355,94 43,75 
19 245' 13 23,81 256,34 25,66 277,92 30,47 315,52 38,A5 354,05 38,85 
19 245,13 23,81 256,34 25,66 313,23 31 ,88 332,22 3J '95 351 ,32 33,95 
20 240,51 20,63 252,48 21 , 293,51 25,47 328,75 29,05 364,17 29,05 
20 240,51 20,63 252,48 21 1 318,67 21 '99 323,90 22,05 329,13 22,05 
21 182,H7 0 . 202,61 0 239,50 I ,67 241,14 I, 75 242,89 1,84 
22 196,36 0 211 ,07 0 - - - - -
22 196,36 0 211 ,07 0 - - - - -
23 23j ,34 3,24 246,00 4, 268,08 10,34 295,12 17' 15 323,00 17,15 
23 235,34 3,24 246,00 4, 273,5!'> 8,55 300,54 12,25 327,78 12,25 
24 244,52 I , 93 255,87 2. 277,86 4,96 299,61 7,35 321 ,49 7,35 
24 244,52 I, 93 255,87 2 345,61 2,65 346,77 2,45 347,93 2,45 

I 
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:8 

CZ,Hr. 33. flpoeKT DO.D.rOpO•IHOH ropJIOBHHbl HI 54 COp

THpOBO"'HhU nyTH C O.llHHM cnyCKHbiM nyTeM Ha 

BepWHHe I'OpKH. 

BapaaHT Ni 6 (paspa6oTaH asTopoM). 

1 I' 14' 

9 
I 

16 

18 

.9' I? 

13 

245,41 -·----------

~---------------------------J02,W-------------------~ 

, .. 
I 2 
I 3 
I 4 
I 5 
l 6 
I 7 

7.0 B 

9 r-1- 10 
I II 

14 ll - _.__ 15 

' 7.0 22 

l.U 33 
' 

49 
I 50 • 

I 
<:> ., 
~ 
"' 
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1. Opoei(T H qucJIOBLte naRHLie .llJIR nocTPOeHHR nonropo'lHorl ropJio
BHHbl ua 36 nyTeii no oapuaury N'!! 7 (!Jlur. 34) 

·= <I) ... 
>. = 
~ 
~ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

2 

3 

4 
5 

100 

I. TdnHqa sHa'leuult conpllr&JOIQHX Kpilawx 

0:1: 
<I) ... 

(.J 
u 1:':: >. c.> 

(.J = 
>. :c ~ t::: >. :I: 

"' <I) IQ 
<I) IQ -=: ~~ 1-o ~ -=: ~~ iE--o ~~ :cE--o =~ 0 ... =~ 

<'ll <'ll 0. 
~ 

.. "' '"' 0. 

>.. 0.. E- ::.:: >.. 0.. E- ::.::: 

32°38' 200 58,54 113,90 10 20°24' 200 35,98 71,20 

26°18' 200 46,72 91,80 11 15°12' 250 33,35 66,30 

24°16' 200 43,00 84,70 12 13°10' 200 ' 23,08 45,96 

17°56' 250 39,45 78,25 13 6°50' 350 20,90 41 '72 

19°4' 250 41 ,98 83,20 14 7°58' 250 17' 40 34,75 

12°44' 300 33,48 66,66 15 \
0 38' 300 4,26 8,55 

13° 18' 300 34,95 69,63 16 0°24' 1000 3,49 6,98 

8°6' 350 24,78 49,46 17 5°36' 350 17' 12 34,20 

5°30' 350 16,80 33,60 18 II "56' 200 20,90 41,64 

II. DoKa3&TeJJH ropnoBHHbl (I( fjlur. 34} 

HanMeaoaaaue Bcero 

nnHH8 tOpiiOBHHbl . 204,68 M 

KonH'Iecrso aaueAJJHreneA 9 wr. 

PacCTORHHe .11.0 caMoro 
A811bHetO npeAellbHOtO 
CTOII6HK8. , 263,67 M 

Bee Meranna • ; • • • 321,5 m 
06utall AJIHHa nyreA. • • . 3 2.56 M 

5, 

0, 

i , JIIIHH8 tOpiiOBHHbl llO.llC"'H
T8H8 K8K paccTOIIi!He MelKllY 
OCTpHK~MH n~pBOH H C8MOH 
nanbaeA crpenKH. 

2. Bee ocranbHble nO.llC"'erbi 
npoHJBe.D.eaw or nepaoli 
crpeJJKH .llO npe.D.enbaoro 
cron6HKa Kal!CJlOro nyru. 

3. CTpenKa N2J'& 6, 7, 9, 13, 
14-CHMMerpH'IHble, 

4. Crpeno'IHble nep~BO.llbl MM 
8, 9, 12-MapKM 1/ 11 , ocranb
HI·Ie HOpM8Jlbllble nepeBO,II,bi
M8pKH 1/a•    

НБ
 

УД
УН
Т 

  Д
ІІТ



III. CneqH4JHKBQHH aepxHero cTpoeHHII no aapH&HT)' N2 7 (K IJIHr. 34) 

o» 
t::~ 
%0.. 
~g 

I 

HaHMeHoBaHHe 

aepxHero crpoeHHR 

CrpenO'IHbiX nepeao.aos 
K penbCSM HOpManbHOrO 
tHna III-a c KpecroBHHoii 

~ ..,= 
::t:t =CI) 
:cfr 
=:s 
~[;l 

0 Mer ann 113 
1-o ;.., "' u :.: V::l" ..,=- ·= II':S: :t = = Ill = :c o:., 
O::s: u:s:::.: ::fu 
Oct <!)'"!: IOQJ ::.:::v 113 Q) 113 01<1 

MapKH 1/9 (THO HKOL) • IKoMnn. 2 5 798 11 

2 To lKe c KpecroBHHoii 
MapKif" 1/11 (THO HK!lC). 

3 CHMMerpH'IHbiX cTpeno•-
HbiX oepeao.a.oB K pen&
caM HOpMa 1bHOrO THna 
Ill-a C KpeCTOBHHO~ MapKH 
1/9 (THO 6. M.-Ka3.>K • .a.l 

4 To lKe c KpecroaHHOH 
MapKH 1/11 (THO 6. M.-Ka3. 
lK • .a.) • • 

5 CrpoenHbiX CHMMeTpH"'-
Hblx CTpeno"'HbJ:l nepeao
Jl.OII (BeepHbiX) K peJibCaM 
HOpMaJibfloro rHua 111-a 
(rHn 6. M.-Ka3. lK. p,.) • 

6 CJtaoeHHbiX nepeBOl!OB 

7 

8 

K peJJbC3M HOpMaJI bHOfO 
THnil Ill·a C KpeCTOilH40H 
M3pKH 1/11 - 1/9 (THO 
6. M.-Kn. lK • .a.). . • 

Pen&c HOpMSJI&Horo TH
na Ill-a co aceMH CKpeo-
JleHHHMH , • 

lllrran 

I) 2 6 521 13 042 

8 5798 46384 

I) 4 6 521 26 

5 19 941 99 /UO 

I) 2 13 632 27 264 

oor.M ~ 320 42,00 97 440 

lilT. 1 OIU - -

OepeBO.li.Hble 6pyCbll 
0 » 1-o 

'"':::! ' = vcu ~:t= 0.. ... 
<!) :s::o:c V:s::o :s .. o:l ::: 3' .. = 
"' 0!-o":t IOOE-o 

= ;.: u C1) o;z:u 

,. AI 163, 327 

)) 181,251 363 

I) 163,751 1 310 

I) 181,25 725 

' 

474 2 370 

I) 300 600 

, - -

- -

Bcero - - - 3215151 - - 5695 
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8. OpoeKT H qacJIOBble ){8HHble ){Jill nocTpoeHHR nonropoqHoii ropno· 
BHHbl ua 36 nyTeli no oapaauTy N!! 8 ((j;)ar. 35) 

' = 41) .... 
>. 
c:: 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

2 

3 

4 

5 

104 
I 

I. Ta6JJHQa saaqeHHil conpnraJO~HI KpHBbiX 

(-.., >:s: 
0::' ::X:: 41) 0::' (-.., ::.::: .... 

;.. CJ CJ c:: >. CJ u c:: >. ;:t; 
<II c:: ;.. 

>. ;:t; .., 
«11 «11 "'= ::c ... Ill 

~ 0:: ::c ... Ill 
0 0( ;:t; = 0 "" :c ::c ... ., ., 0. ;z; ... .., 

"' 0. >. 0.. E- ::c >. 0.. E- ::.:: 

32" 38' 200 58,54 113,90 10 20° 24' 200 35,98 71,20 

26" 18' 200 46,72 91,RO 11 15° 12' 250 33,35 66,30 

24° 16' 200 43,00 84,70 12 13° 10' 200 23,08 45,96 

17° 55' 250 39,45 78,25 13 6° 50' 350 20,90 41,72 

19° 4' 250 41,98 83,20 14 7° 58' 250 17,40 34,75 

12° 44' 300 33,48 66,66 15 1° 38' 300 4,26 8,55 

13" 18' 300 34,95 69,63 16 0° 24' 1000 3,49 6,98 

go 6' 350 24,78 49,46 17 5° 36' 350 17' 12 34,20 

5030' 350 16,80 33,60 18 11° 56' 200 20,90 41,64 

II. nol(asaTenu ropnoaHHLI 

• 

HaKMeHoBaHHe Bcero 

. 
llnuHa ropnosHHbl . 227,71 M 

KonK'Iecrao saMeJlJJKreneif • • 10 lilT. 

Paccrosnue no caMoro nanb· 
nero npe.neJJbHoro cron6HKa • • 285,70 M 

Bee ~o~eranna • 

06w.all JJ.JJHHa nyreA 

. 346,5 m 

. 3304 M 

• 

I 

-
J1pHMe'I8HH~ 

6,32 1. .liJTHHa rOpJJOBHHbl DOJl· 
C'IHT3H3 K3K paCCTOll· 

0,23 HHe Me>KJlY OCTpRK8:11H 
u • 

nepBOH H CaMOH JI.8Jib· 
• HeH crpenKH. 

7, 96 2. Bee OCTaJibHbl e DOD.· 
C'leThl DpOH3Be)leHbl OT 

9,62 nepBOH crpeJIKH JlO 
npeAeJJbHOrO CTOJI6HK8 

91,78 K3>1<Jl0f0 nyrH. 
3. CrpenKH .N<M 6, 7, 9, 

13, 14 -CHMMeTpH'IHble. 
4. Crpeno'IHhle nepeson~ 

MJ~ 8, 9, 12--MapKH 
1/ 11, , OCT8JibHhle Hop
MaJJbHble nepeBOJtbl
uap101 1/,.    
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111. Cne~HIJIHK&~HR aepxHero cTpoeHHR no aapH&IITY N!! 8 

(K IJIHr. 35) 

• 
c --r::: HaHMeHoBaHHe aepxHero 

1 CTJ'eno'IHbiX nepeaonoB 
K peJibCaM HOpMaJibHOrO 

. THll3 Ilia C KpeCTORHHOH 
MapKH 1/9 (THn HKnC) • KoMrrn. 

2 To >Ke c KpecTOBHHoii 
MapKH 1/11 (THII HKllC). •> 

3 

4 

5 

CHMMeTpH'IHbiX CTpe-
.nO'IHbJX n~>peBOJlOB K penb· 
CSM HOpMaJibiJOrO THII8 
III a c KpecrosHHOH Map
KH l/9(THUO.M.-Ka3.-lK.Jl.) 

To >Ke c KpecroBHHOH 
MapKH 1/11 (nm 6. M.-Kaa. 
)1(. Jl.) • 

CTpoeHHbiX CHMMerpH'I
HbiX CTpeno•HJbiX nepeao
noa (seepHblx) K pe.n&caM 
HOpMaJibHOrD THIIa lila 
(THn 6. M.-1\al. m. Jl.) 

6 nsoHHbiX aHr.IIHHCKHX 
nepeRO.ilOB 1113pKH l/9 K 
penbC3M HDpM3ilbHOrO TH· 
na lila (rHn HKOC) • 

7 CJtaoeHHbiX nepeBOJlOB 

l) 

I) 

K penbC3M HOpMaJibHOrO , 
THII3 Ula C KpeCTOBHHOii 
MapKH 1/11 -1/9 (THII 
6. M.-Kaa. m • .n.) • 1> 

8 

9 

10 

fiiyXHX. Ce'leHHJi C Kpe
CTOBHHOH M3pKH 1/4,44 
(THII 6. M.-Ka3. )1(. ,11..) • 

Pen be HOpMaJI&Horo rHna 
lila co aceMH CKpenne-
HHHMH • , n . .M 

Wnan • • • • • • • • WT. 

Bcero • -

I 

·= = = Su 
\C)Q) 
0 CD 

riepesO.IUlbie 6pyChH 

4 5 798 23 192 n . .M 163,75 655 

2 6521 13042 l) 181,25 363 

8 5798 46 384 

4 6521 26 084 

4 19 941 79 764 

2 12 380 24 760 

2 13 632 27 264 

1 3800 3800 

2 430 

1750 

42,00 102 060 

- -
- - 346350 

I) 103,75 1 310 

I) 181,25 725 

I) 474 1896 

203 406 

I) 300 600 

I) 129 129 

- -
- -

- - 6084 
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m 

c:t>u r. 35. 
[1 poeKT llOJlrOpO"'HOH ropJIOBHIIbl 
Ha 36 copr~poso"'H~x nyreH c 
.!lBYMH CDYCKHbiMH IIYTH .. H Ha aep-

BapuaHT 

lllHHe rOpKH. 

J'li1! 8 (pa3pa6oraH as
ropoM). 

0 -

-
N 

... 
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IV. l<:oOpAft&aTbl CTpeJIOK u KPHBbiX no aapuaRTy N! 8 

(K 4J11r. 35) 

I Tiepece"'eHne Haqano Bepumua KOHf'U GJ OcTpne nepa 0. oceii ' " .. 
KpliBOII yrna KpHB•Jll .... 

u 

~:.: 
:Z;~ 

X y X y X y X y X y 

I 

1 0 0 11,36 0 77,74 0 90,66 0 1,66 

2 46,18 0 59,96 0 76,16 1 • 95,21 3,90 113, 9,98 

2' 73,74 0 59,96 0 - - - -

3 146,54 165,25 27 - - - - - -
4 159,13 25, 173,27 30 - - - -

4' 159, 13 25, 173,27 30, - - - - - -

5 194,69 40, 204,87 45 18,87 54, ,17 86,20 326,71 86,20 

5 194,69 40, 204,87 45 ,07 60 ,96 81,30 323, 81 ,30 

6 205,33 42, 215,93 46,91 58, ,34 76,40 324, 76,40 

205,33 42, 215,93 46, ,29 59 71 ,50 331, 71,50 6 
I 217,49 42, ,96 66,60 329, 7 206,56 ,281 52, 66,60 

217,49 61 '70 337, 7 206,56 39, 42, ,951 54, ,61 61,70 

8 196,74 34, 208,52 ,81 45 15,44 47,00 332,24 47,00 

9 227,71 40, 239,49 ,73 48, 99,74 56,80 334,69 56,80 

9 227,71 40, 239,49 48, ,74 56,80 334,69 56,80 

10 150,76 7,81 170,43 - - - -

I 1 164,13 9, 178,72 - - - -
11' 164, 13 9, 178,72 16, - ·- - -
12 201 '77 17' 212,77 20, ,96 27 , ,69 40,00 300, 40,00 

12 20 I , 77 17. 212,77 20 , 61 26, ,80 35,10 299, I 35,10 

13 212,73 17' 223,92 19 ,89 24, ,36 30,20 291, 30,20 

13 212,73 17, 223,92 19 ,06 22,81 ,81 25,30 290,71 25,30 

14 213,24 13, 224,56 ,48 17, ,71 20,40 281 , I I 20,40 

14 213,24 13, 224,56 ,64 15, ,00 15,50 250, 15,80 

15 202,61 11 ,27 215,26 11, ,06 I 0, ,55 10,60 303,04 10,60 

15' 213,11 231' 18 49 6, ,25 5,70 280,05 5,70 

15' 213,11 11 231,18 ,51 ,96 0,80 293, 0,80 
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9. npoeKT H qucJIOBLie A8HHLie AJIJI DOCTpOeHHJI DOAropoquoli ropJIOBHHLI 

ua 56 nyTeit no BapuanTy N'!! 9 (lflHr. 36) 

I, TaGnnqa 3HI'IIHHA conpRI"BIOIQHX ICpHBblJ: 

N!J'.& Yron no- PaJinyc Taurenc MN2 Yron no- Pan.Hyc TaHreHc 
KpHBOl!: 

nyreA sopora y T R nyreA aopora y KpHBOii R T 
I 

I 50 I80 7,85 I5 Io 200 I, 75 
I I2°36' I80 I9 88 15 14° 300 36,84 
I 42° 8' 180 69,34 16 8°48' 350 26,92 
2 35°48' 200 64.60 I7 5°40' I80 8.90 
3 33°46' 200 6 ~. 70 17 26° 8' 180 41 '76 
4 27°26' 225 54,90 18 19°48' 225 39,26 
5 28°34' 225 57,28 19 17°46' 2'25 35,11 
6 22°14' 2!50 49,12 20 I 1 °26' 350 35 03 
7 ]0 200 I, 75 21 12°34' 350 38,53 
7 21 °48' 250 48, I2 22 6° 14' 35(1 HI, 10 
8 16°36' 250 36,48 23 10 :wo 1 '75 
9 ]50 180 21,70 23 5°48' 700 35,42 
9 34°20' I80 55 60 24 0°36' 1000 5.23 

10 28° 200 49,86 25 14° 8' 225 27 R8 
11 25°5S' 200 46, IO 26 7°48' 400 27' 24 
12 19°2~' 250 43 25 27 0°30' 400 1, 75 
13 20°46' 250 45,80 27 6°J6' 400 21,88 
14 I4°26' 300 37,98 28 0° 4' 2000 1,16 

II. DoK&aaTIJIH ropnoannbl (1< Cllnr. 36) 

• 
t:: 
t:: 

HanMeaoaauue Bcero 

I )lJIKaa ropnoBHHbl • 262,93 M 

2 K onuqecrso 33Meunreneil 19 LllT. 

3 

4 

Paccronune .liD caMoro 
JI811bHero npe.lieJibHoro 
CTOJ16HK8 • . 

Bee Meranna • . I 
5 (16mall JJ.JIHHa nyreli • 

108 

319 M 

531 m 

5404 M 

4, 70 
0,34 

I 

5,70 
9 48 

96,50 

npnMe'I8HHR 

1 • .fiJIHH3 ropJJOBHHbl llO.II.C'IHTaHa 
K8K paCCTORIIHe MflK.liY OCTpll· 
K3MH nepBOH H C3MO~ .liaJJbHeft 
crpeJJKH. 

2. Bee ocranbHbJe noJic'leTbl rrpo
H3Be.lieHbl OT rrepROH CrpeJJKH .11.0 
npe.lieJlbHOrO CTOJI6HJ\8 K3lK,li.OfO 
nym. 

3. CrrenKH N!N2 8, 9, 10, 14, I5, 
16, 21 1 22, 231 27-CHMMeT
pH'IIIbie • 

4. Crpeno"!Hbie nepeuo.D.LJ MJI.& 10, 
16, 23-MapKH 1{11, OCTaJibHble 
HOpM3JibHble nepeBO,Ilbi-MapKH 
1/9.    
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I 

2 

3 

4 

5 

6 

7 

8 

III. Cneq·itiJllt<aqRfl sep:x11ero cTpDeRIUI no sapuan-ry .Nit 9 (t< 4lar. 36) 

CTpenO"'Hbt:l. nepeso,!loa K 
pe11bC8M HOpM311bHOrO THfi3 
Ill-a c KpecroBHHoii MapKH 
1/9 (run HKtlC) • . KOMnn. 8 5798 46384 norM163,751310 

CHMMerpH"'H~xcrpeno"'H~x 
nept'BOji.OB K penbC8M HOp· 
M3olbHOrO THna IJJ-a C Kpe
CTOBHHUH' M8pKH 1/9 (THfi 
6. M.-Ka3. lK. A.) . 

To lKe c KpecrosnHoil: Map~ 
KH 1/11 (nm 6. M.-Ka3. HC • .D..) 

CrpoeHHbiX CHMMerpH"'Hbi.J: 
crpeiiO'IHbiX nept:so.n.os (se
eyHbiX) K pe11bC8M HOpM31lb
HOl o runa lll~a lTHn 6. M.-Ka3~ 
HC. A-) • 

CrpoeHHbiX pa3HocropoH· 
HHJl. CrpeiiO'lHblll. nepeBOAOB 
K pellbl3M HOpM31lb~Oro TH~ 
na Ill-a (nm 6. M.-KaJ.)K. A.) 

CAsoeHHblX nepeBOJI.OB K 
penbC8M HOpM311bHOrO THna 
UJ-a C KptClOIIHHOH MapKH 
1/11-1/9 (THII 6. M.-Ka3. 
HC. A.) • • 1) 

15 5 798 86 970 

6 6 521 39128 

7 19 941 139 587 

I 21 610 21610 

I 13 632 13632 

Penbc HOpManbHoro runa 
Ill- a co BCI!MH cKpenne-

. nor. M 4 378 42,00 183 876 HHRMH 

llinan • lilT. 3152 - -

I 

Bcero • - - - 531187 

163,75 2 458 

~ 181 '25 1 088 

,. 474 

508 

I) 300 

-
I) 

- -

3318 

508 

300 

-

-
I 

8962 
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<t>Hr. 36. flpoeKT no.nropO'IHOii ropJIOBHHbl Ha 56 COpTHpOBO"'Hb!X nYTeH C O.ltHHM cnycKHbiM nyTeM Ha &epruHHe ropKH. 

BapaaHT M 9 (pa3pal5oTaH asTopoM). 
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IV. f<OOP.IVIH&TY CTpenOK H KpHBbiX no BapnaHTY N'!! 9 (K lflnr. 36) 

OCTpHe nepa 

cTpenoK X y 

1 0 0 
2 12,91 0 
3 32,89 0 

- -
4 45,18 2, 
4 45, 18 2, 

-
5 189,00 49, 
6 200,91 56, 
6' 200,91 56, 
7 233,26 76,91 
7 233,26 76,91 
8 243,40 80, 
8 243,40 so, 
9 245,23 77, 
9 245,23 77, 

10 245,91 74, 
IU 245,91 74, 
1 I 199,25 33 
12 211 '90 37,7 
12' 211,90 37, 
13 246,80 54 
13 246,80 54, 
14 257,37 56, 
14 257,37 56, 
15 258,72 52, 
15 258,72 52, 
16 262,93 50, 
16 262,93 50, 
17 97,65 0 
17' 110,56 0 
18 200,96 12, 
19 214,16 15, 
19' 214, 16 15, 
20 251 '03 26, 
20 251,03 26, 
21 261,84 27. 
21 261,84 27, 
22 262,65 23,81 
22 262,65 23,81 
23 258,01 20, 
23 258,03 20, 
24 200,39 0 
25 213,88 0 
25' 213,88 0 
26 252,86 3, 
26 252,86 3, 
27 262,04 1' 
27 262,04 1, 

nepeceqeHHe 
oceA 

X y 

15,35 0 
39,80 0 
46, 0 

-
56,45 4, 
56, 4, 
-

,42 58, 
113,89 62, 
113, 62, 

' 
83. 
83,5 
86,61 
86,61 
82, 

• 82 I 

' 
78 

' 78, 
17, 39,91 

'71 42, 
,71 42, 
,83 59, 

256 59, 
267 60, 
267,85 60, 
269.55 56, 
269,55 56, 

4, 53,1 
4 53,1 

114 0 
129, 0 

16, 
18 
18 
30, 
30, 
30 

'272 30 
273, 25 
273,86 25, 
270, 21' 

21 
0 
0 
0 

4, 
4, 
2, 
2, 

Ha'lano 
KpHBOH 

X y 

37,95 2, 
08,55 6, 
73,34 4, 

116,51 16, 
110,74 8,1 
73,96 7. 

120' 15 18, 
- -
-

'99• 71' 
4,59 94, 
1,01 98, 

,65 97,51 
1,42 101, 
' 14 94, 
,73 97,97 
,45 93, 

7,06 96, 
- -
- -

,71 47, 
,02 68, 
,50 71 ' 
92 69, 

,65 70, 
,52 63,91 
,23 65, 
,93 61, 

327,48 61, 
150,84 3, 

,44 1 ' - -
- -

,04 20, 
1,24 40, 

,86 40, 
,11 37, 
'10 36 
,44 30,4 
,75 31, 

1,03 25,4 
'1 9 21' 

257,02 1 ' - -
- -

10, 
8, 
4, 
2, 

BeplllHHa 
yrna 

X y 

2,34 
• 8.40 

81, 6,29 
135, 21,34 
136,24 9,89 
80, l!'i 8,62 

140, 24,20 
- -
- -

71 ,67 
141,05 

41136,15 
131 '25 

' 1 126,35 
,42121,45 

116,55 
Ill ,65 
106,75 

- -
-

48,26 
99,75 
94.85 
89,95 

I 85,05 
80,15 
75,25 

I 70,35 
' I 65,45 

161, 4,29 
154, 2, 75 

-
- -

20,39 
58,45 
53,55 
48,65 
43,75 
38.85 
33,95 
29,05 
22,05 

KoHeu 
KpHBOH 

X y 

44,1 2.73 
154, 16,58 
88. 8,37 

153, 30,67 
160, 18,74 
86, 9,04 

160,11 34,33 
- -- -

239, 72,25 
375, 141' 05 
380,01 136,15 
38 I, 131 ,25 
385, 126,35 
384, 121,45 
388 116,55 
388 I 11,65 
388, 106,75 
- -
- -

252,1 48,61 
371, 99,75 
373, 94,85 
373 4 89,95 
378, 85,05 
378, I 80,15 
380, 75,25 
380,51 70,35 
381, 65,45 
171, 6,52 
162, 4,60 

- -
- -

255, 20,49 
360, 58,45 
365, 53,55 
364, 48,65 
373, 43,75 
371' 38.85 
368. 33,95 
381' 29,05 
346, 22,05 

1, 75 60,41 1,84 
- - - -
- - -

312, 17,15 340 17' 15 
' 18, 12,25 345 12,25 

17, 7,35 339,01 7,35 

' 2,45 365, 2,45 
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10. OpoeKT u 1JHCJIOBhte ,l{allHbte .l{Jl11 nocTpoeunn no.l{rOp01JHoJI ropno
BHHbl ua 64 nyTH no oapuauTy N!! 10 (4Jur. 37) 

o:s:: 
~~ 
~~I 

1 
1 
I 
2 
3 
4 
5 
6 
7 
7 
8 
9 
9 

10 
11 
12 
13 
14 
15 
15 
16 

c --c 

1 

2 

3 

I. Ta6nnqa aaa'lennlt c:onPRr&JOII{HX KPHBbiX 

Yron PaLtnyc Tan rene M.M Yron Pa~nyc Tanreuc 
no Bop ora KpHBOH, 

T nyreii 
noaopora KpHBOH 

T R R y y 

1° 30' 400 5.20 17 9° 18' 180 14,63 
19° 58' 180 31 ,68 17 3J 0 14' 180 50,31 
46° 180 76,41 18 24° 54' 200 44,14 
40° 48' 200 74,36 19 22" 52' 200 40,44 
38° 46' 200 70,36 20 16° 32' 250 36,32 
32° 26' 225 65,43 21 17° 40' 250 38,35 
33° 34' 225 67,86 22 11° 20' 350 34,72 
27° 14' 225 54,50 23 lo 200 1 '75 JO 1000 8, 72 23 10° 54' 350 33,40 
26° 48' 225 53,60 24 5° 42' 350 17,40 
21° 36' 250 42,90 25 3° 24' 180 5,35 
19° 48' 180 31 ,41 25 19° 200 33,46 
39° 8' 180 63,98 26 13° 48' 250 30,25 
32° 48' 200 58,85 27 11° 46' 250 25,75 
30° 46' 200 55,02 28 5° 26' 350 16,60 
24° 26' 225 46,71 29 6° 34' 450 25,83 
25° 34' 225 51,05 30 0° 14' 2000 4,06 
19° 14' 250 42,35 31 1° 48' 500 7,85 
I' 200 I, 75 32 go s· 250 17,85 

18' 48' 250 41 ,37 - - - -
13° 36' 225 26,82 ' - - - -

II. DoKaaaTeJIH ropnOBHHbl (K cJ!ur. 37) 

HanMenosauue 

nnHH8 ropJIOBH1ibl .. 

Konnqecr&o aaMeLtnHreJieii 

PaccroAHHe JIO caMoro .nanbnero 
npeLtenbnoro cron6HKa . 

Bcero 

' 
275,39 .M 4\30 

21 lilT. 0,33 

329 .M 5,14 

I . ,U.1nna ropno&HHbl no~
C'IHTaiia K3K paCCTOII
HHe Mt!>KJIY OCTpRK8MH 
nepBOH H caMOH L\8Jlb
HeH crpenKH. 

2. Bee ocraJibHbie no.nc"'e-

4 Bee MeranJia 
Tbl npOH3Be.QeHbl OT 

• 621 m 9, 70 nepsol1 crpeJIKH .no 
npeAeJibHOfO CTOJI6HKa 

5 06ma11 JlJIHua nyreii 

112 

• 6170M 96,40 Ka>KAoro nyrn. 
3. C:rpenKH N.Ni! 7, 8, 9, 

13, 14, 15, 21, 22, 23, 
27, 28-CHMMeTpH'IHble, 

4. Crpeno•m.,oe nep=BO.llbl 
MM 3, 6, Y, 15, 
23, 26-MapKH J/11, 
OCT8JibHbleHOpM8JibHble 
nepeBOLtbi-MapKH 1 /9.    
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Ill. CneQH«<lHI<BQHJI aepxuero CTpoeHHH no aapaaury N2 lO 

(K «flJ.Jr. 37) 

0 

0.. 
01: 0 Mer ann nepeBO.IlHble 6pyc& R 0 = - HaHMeHoaaHHe sepxuero "' ::: !-o - "' I o:! >, -- ::l" J: u "' ,:;:: :.: I I - ::: Q) 61!:1 coo:.: == Q.)::!:l Q.)Q.) - :I: g. =-::: = = :s: Ill Q. "" = ~ 

;z; crpoeHHfl :S::c s.., Q.)..g :=o:c 9-==o :::: ;;: <;:: c.> • ::Sr:;: o; a: s: -o~~ 2; "lC'l 01"{ <II"( 'CIQ.) CllQ.) 0!-ol:( 
~::: :z::Q.) Ill Q) 0 Ill ::: !-o :Z:!.IQ.) O:Z:c.> 

1 CrpenO'IHbiX nepeoO.!lOB 
K pe.ilbC3M HOpMaJibHOrO 
THna II 1-a c KpecrcBHHoii 
M3PKH 1/9 (THO HKllC) KOMTIJI. 7 5798 40586 n. M 163,75 1146 

2 To )f(e c KpecroBHHOH 
MapKH 1/11 (nm HKnC). 

3 CHMMeTpH'IHbiX crpe-
JIO"'HbiX nepeBO.IlOB K peJib· 
c:!aM HOpM8JibHOrO TH08 
Ill-a C KpeCTOBHHOH Map-

5 6 521 32 605 

KH 1/9 (nm 6. M.-Kaa. lK • .11.) » 16 5 798 92 768 

4 To lKe c KpecrosHHoii 
MapKH 1/11 (THn 6. M.-Kaa. 
ll(. A·) 0 0 • I) 6 6 521 39 126 

5 CrpoeHHbiX CHMMeTpH'I-
HbiX CTpeJIO"'HbiX nepeoo
.llOB (aeepHbiX) K pen&CaM 
uopMaJI&Horo THna III-a 
(THn 6. M.-KaJ. lK • .11.) • 

6 C.!lsOeHH&JX nepeaonoa 

7 

8 

K peJibCaM HOpMaJibHOrO 
THna 1 IJ-a C KpeCTOBHHOH 
MapKH 1/11 - 1/9 (THH 
6. M.-Kaa. lK. A.) 

Pen&c HOpMaJJ&Horo TH
na Ill-a co sceMH cKpen
neHHHMH , 

W n a JI. • 

Bcero • 

8 flOArOpO'IH.ble ropnOBHHbl 299, 

9 19941 179469 

>) 1 13 632 13 632 

n. M 5306 42,00 222 852 

!llT, 3 820 - -

- - - 621038 

181 ,25 906 

I) 163,75 2 620 

I) 181,25 1 088 

474 4266 

300 300 

- -

-

- - 10326 
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--• 
Cl>ur. 37. OpoeKT no~ropO'IHolt ropnoBHHbl Ha 64 coprupo
BO'IHbiX nyTH C OJUIHM cnyCKHbiM nyreM Ha BepWHHe 

ropKH. 

BapuaHT N~ 10 (paapa6oraH asropou). 

' ? 

J 

18 

25 
19' 

~ 

·---- ZJS. 39 --. -.~?:ll::-. :oo;;-"==:::::::;;;;;;;;;;;;;;;;;;~ ' -·~ 

• 
• 

• 

15 
16 

.(J 
26 
27 

41 
/;2 

~ 
~ 
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IV. I{OOPAHH&Tbl CTpenoK u KPHBbrt no aapHaRTY N'g tO 

(K cllnr. 37) 

~ o OcrpHe nepa 
~~ 1------· 

~t X y 

nepece'leHHe Hnano KpH-
LCefi BOfi --

y y 

Bepwnna yrna KoHeu Kpnooii 

X X 
--~----·-·--~--

X y X y 

I 0 0 II ,36 0 73,50 6 79,7 85,92 8,69 ' - - - - 104,43 12.07 139, 170 1 17 38,20 
2 27,71 0 40,36 0 111,46 6,4 142,7 171,19 22,60 
2' 38,21 0 55,42 1 I 71 ,50 22, 76, 81,56 6,75 
- - - - - 113' 15 14, 144,01 170,58 38,45 
3 36, 47,44 3, 76,44 4 82, 87,92 5,12 

- - - Ill ,22 7,01 143, 172,64 23,28 
4 195, 54 211 '79 65,21 - - - - -
5 206. 61 ,81 218.8g 69,81 263,38 108.21 319,67 156, 394,03 156,80 
5' 206, 61 ,81 218,88 69,8 240,64 80, 248, 83, 256,48 87,33 
6 236, 85, 246,04 93, 259,07 106, 312, I 161 388,56 161 '70 , 
7 248, 91 ' 257,58 97, 269,85 107,84 324,71 151 ' 395,07 151 '90 
7 248, 91 257,58 97, 279,48 111,91 334, 147 4001 13 147,00 
8 250,57 87, 260,37 93, 276,77 104, 333,31 142,1 401,17 142,10 
8 250,57 87, 260,37 93, 291,05 112,26 344, 137 399,39 137,20 
9 257,92 87, 268,85 92, 299,02 108,13 346,86 132, 400,46 132,30 
9 257,92 87, 268,85 92, 316,13 Ill I 61 356,02 127, 398,92 127,40 

10 206,35 38 224,24 47, - - -
1 I 218,57 44, 231 ,90 50, 282 69 83,61 332, 17 115 391 ,03 115,50 
11' 218,57 44 231 ,90 50 254,40 57, 256,07 58, 257,75 58,86 
12 .251 ,88 63 261 ,53 69, 273,87 80, 323,49 120, 387,47 120,40 
13 264,97 68,61 275,00 73, 289,45 82, 336,63 110' 391175 110,60 
13 264,97 68,61 275,00 73, 302 '73 86, 345,26 105, 391197 105 '70 
14 266,73 64. 277,23 69,1 297,31 78, 343,36 100 394,41 100,80 
14 266,73 64, 277,23 69,1 313,88 81 • 353,87 95, 396,22 95,90 
15 267,36 611 278,87 65, 316,07 77, 355,23 91, 395,60 91,00 
15 267,36 61, 278,87 65, 340,04 79, 366, 11 86, I 392,93 86,10 
16 96,55 0 116,29 0 148,75 1,4 154,09 1 1 159,43 2,28 
17 110,04 0 124,75 0 158,59 3, 163,09 5, 177,06 9,55 
17' 110,04 0 124,75 0 158,59 3, 163,09 5, 177,06 9,55 
18 214,82 21 , 1 233,65 -26, - - - - -
19 227,72 25, 241 173 29, 298,08 55,61 338,11 74, 382,25 74,20 
19' 227,72 25, 241 173 29,4 219,98 33, 266,71 33, 268,44 33,80 
20 263,41 38, 273,71 44, 288,07 53, 331,09 79, I 381 ,40 79 10 
21 274,09 41 ,44 284,79 45, 304,51 53, 341,75 69, 3A2, 19 69,30 
21 274,09 41 ,44 284,79 45' . 314.41 54, 349,22 64, 385,54 64,40 
22 275,23 37,70 286,24 40, 30R,68 50,41 345,70 59, 384,55 59,50 
22 275,23 37,70 286,24 40, 322,18 47, 356,24 54, 390,96 54,60 
23 270,56 34, 11 282,41 35, 321,65 43, 354,42 49, 387,82 49,70 
23 270,56 34,11 282,41 35, 354,89 43, 372,21 44, 389,61 44,80 
24 213,65 7,9R 233,32 10, - - -
25 227 I I 0 9,38 241 '72 to, 302,32 25, 331129 32, 361,54 32,90 
25' 2271 10 9,38 241 '72 10, 314,08 8,65 321,93 8 329,78 8,40 I 
26 269,94 17,85 281 ,58 20, 299,63 26 91 331126 37 364,72 37,80 
27 275,30 16,37 286,54 18, 259,03 22, 334,24 28, 3fi0,00 28,00 
27 275,30 16,37 286,54 18, 323,00 21 1 339,51 23,1 356. 11 23, 10 
28 275, 18 12,53 286,53 13, 310,07 15. 330,00 18, 350,08 18,20 
28 275, 18 12,53 286,!53 13, 306,87 13, 310,93 13, 315,00 13.30 
29 275,39 9,87 286,74 9,51 311,21 7,01 328,78 3, 346,53 3,50 

115 

   
НБ

 

УД
УН
Т 

  Д
ІІТ



11. DpoeKT u qucJIOBLie ~auuLie ~JIR nocTpoeHHR no~ropoquolt ropJio
BHHbi ua 64 nyTH no BapnauTy N!! 11 (!Jlur. 38) 

I. Ta6nuqa SHa'leHHII conpJiraiO~HX KPHBbiX 

.N!J\12 Yron PaJluyc TaHre11c N!M Yron Palluyc TaHreHc 

nyreA 
nosopora KpHBOH 

T nyreii 
nosopora KpHBOH 

T y R ,.. R 

• = ..._ 
c 

1 
2 
3 

4 
5 

• 

116 

I 
1 40 180 6,28 16 13° 36' 225 26,82 
I 17° 28' 180 27,65 17 10° 46' 180 16,95 
I 46° 180 76,41 17 31° 14' 180 50,31 
2 40° 48' 200 74,36 18 24° 54' 200 44,14 
3 38° 46' 200 70,36 19 22° 52' 200 40,44 
4 32° 26' 225 65,43 20 16° 32' 250 36,32 
5 33° 34' 225 67,86 21 17° 40' 250 38,85 
6 27° 14' 225 54,50 22 11° 20' 350 34,72 
7 10 1000 8.72 23 10 200 I, 75 
7 26° 48' 225 53,60 23 10° 54' 350 33,40 
8 ' 21° 36' 250 42,90 24 5° 42' 350 17,40 
9 2° 30' 180 3,93 25 60 200 10,48 
9 17° 18' 180 27,38 25 19° 200 33,46 
9 39° 8' 180 63,98 26 13° 48' 250 30,25 

10 32° 48' 200 58,86 27 11° 46' 250 25,75 
11 30° 46' 200 !:5,02 28 5° 26' 350 16,60 
12 24° 26' 225 46.71 29 6° 34' 450 25,83 
13 25° 34' 225 51 ,05 30 oo 14' 2000 4,06 
14 19° 14' 250 42,35 31 1° 48' 500 7,85 
15 10 200 1, 75 32 go 8' 250 17,85 
15 18° 48' 250 41,37 

II. noKaaneJIH ropnoBHHbl (K 41Hr. 38) 

HaHMeHoBaHue 

,llJJHH8 ropnOBHHbl , • 
Konu'f. aaueJlnHreneu 
Paccroauue AO caMoro 
A8llbHero npeAeJihHoro 
CTOJ10HK8 • . 

Bee Meranna • • 
06lll8R .D.JIHRa nyreli . 

300,53 M 
22 wr. 

354,13 M 
642,5 m 
6280 M 

4' 70 l. 
0,34 

,llJIHH8 ropJJOBHHbl ll0JlC'fHT8Ha 
K3K p&CCTO.RHHe MeiKJlY OCTpi1K3MH 
nepsoii H caMoil .ll8JiblfeH crpenKH. 

5,53 
10, 
98, 

2. Bee ocraJibHbJe no.u.cqerbl npo
uaae.u.eHbl OT nepsoii crpenKH JlO 
npeAeJibHOfO CTOJI6HK3 K31KJl0f0 
nyru. 

3. CrpenKH J'IIN~ 7, 8, 9, 13, 14, 15, 21, 
22, 23, 27, 28-CHMileTpH'IHble. 

4. Crpeno'IHble nepeaoJlbl .l'I&M! 6, 9, 
15, 23, 26 -MapKH 1/11, OCT3JJbH, 
HOpMaJJbll. nepeBO,Ilbi-M8pKH 1/9 •    
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Ill. CneQ;II4JHI<aQnR aep:x:aero npoeHnll no aapn&RT)' N'!! 1 t 

(K 4Jnr. 38) 

» 
:0:: 
={ 
0:: 
e.. 

HaHMeHooaHHe aepxuero 0 --
0 
r:: crpoeHHH 

'Oo ;z; 
~ 

I Crp~JIO'IHbiX nepe&Oli.OB K 
peJibC3M HOpM3JibHOfO 
THna III-a c KpecroaH
aoii uapKH 1/ 9 (nm 

' (I) 

0.. 
u 
;:!; 

"' = 
o:l ::r 
= = :::o:: 
={::; 
~:c 

HKf1C) . IWMllJI. 

2 To lKe c KpecroBHHOH 
MapKH 1/ 11 ('rHn HKnC). 

3 CHMMerpH"'HbiJ. crpeJIO'I
HbiJ. nepesonos K penh
caM HOpM3JibHOf0 THII3 
III-a c KpecrOBHHOH 
MapKH 1/u (THn 6. M.-Ka3. 
ll(, .ll-) • • 

4 To lKe c KpecroBHHOii 
MapKH 1/ 11 (THO 6.M.-Ka3 
ll(, JI.) • 

5 CrpoeHHbiX CHI.IMerpH'IHbiJ. 
CTpeJIO'IHb!X nepeBO.llOB 
(BeepHbiXJ K peJibC3M 
HOpMaJibHoro nma III-a 
(Tnn 6. M.-Ka3. lK. Jl.) • 1> 

6 nsoiiHbiX 3HfJIHiiCKHX ne
peBOROB M3pKH 1/ t K 
penocaM HOpMaJihHora 
rnna Ill-a (ran HKflC). 

7 C,ll,ooeHHbiX nepraonos K 
peJibCaM HOpM3JibHOfO 
.rnna III-a c Kpecrosn-
HOA MapKH 1/ 11 - 1/g (THil 
6. M.-Kal. lK . .a.) . 

8 fnyxHx ceqeunii c Kpecro
BHHOii MaJ>KH 1/4>44 ~THTI 
6. M.-Kaa. lK. n.) • • 

I) 

' :s: Mera.11n nepeBO.IlHble 6pyCbR ={ 
u 
0 ' .tl o>'> = ::;:.., "" =::r ' ={;,: (I) 0: 

00 .... = u ...= "" u 
"" uc: :.:= <I) ..s= = .,. o:S: cu:c u"" :s: 0::>. :.: 0.. tl'o::( cu'-' 

::f ~I u :cu ::r~ t; ::r ol=l :ll 1:;: 
0 = u = 10 "' 0<'::1 10:: :X:::s: III:S: 0 Cll = :.::c: 000: 

I2 5 798 69 n. M 163,75 I 965 

4 652I 26 I) 181.25 725 

16 5 798 92 >) I63, 75 2 620 

6 6 521 391 >) I) 181,25 1 088 

8 1994I ISQ528I I) I) 474 3792 

- I) I) 

2 13 632 27 264 I) I) 300 600 

1 3 800 380~ I) I) 129 129 
9 Penbc HOpManhuoro nma 

III-a co BCeMH cxpenne-
HHRMH , . nor. M 5 340 42,00 224 - -

10 llinan • lilT. 3844 - - - -

Bcero. - - 642426 - -. 10919 
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--Ql) 

cl>Hr. 38. llpoeKT DOAropO'IHOA: rOpliOBIIHbl H8 64 
coprnpOBO'IHbiX nyrn c ABYMll cnycKHWMH nyn1NH 

Ha aepwnue ropKH. 

' ' ' ' • 

' 
' • 
' • 
• 

' I 
I 

BapuaHT N.! 11 (pa3pa6oTaH &BTopou). 

----- -
29 

<' -- 15 

~. •• 

~-~-

' ~il ----------------------

~ -
' 

~s -· 
-....._---

' -

- J54.t3 ------------------: 

• 

?,Q 

·: k 
' u ' 

• -

20 
28 
27 
28 
29 
JQ 
31""' 
J2-<> 

37 
38 

i~ 
y/ 
42 
w 
"" 46 
47 
1,8 
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1 
2 
3 
3 
3' 
3' 

, 
IV. Hoop,.HH&TI>I cTrenoR H KpHBI>IX no aepH&HTY N'!! 1l (K cJmr. 38) 

OcTpMe nepecel!eHne Hallano KpH• BeplllHHa 

yrna nepa oceli soH 

----~------------

X 

0 
71, 
731 

83, 

y 

0 
0 
0 
-
0 
-

X 

11,36 
59,96 
85,65 
-

94,45 
-

y 

0 
0 
0 
-
0 
-

X 

--
123.56 
148,71 
117120 
142,86 

y 

- -
- -
3,45 127,48 
6,67 175,88 
4, 64 123.35 

11,33 169,50 

y 

-
-
3 

I 0 I 
5, 

18, 

KoHeu KpH· 

aoA 

X 

-
-

131,37 
200,691 
129,04 
1Y2,69' 

y 

-
-
4132 

21,92 
7,58 

33,79 
4 220, 51, 236,92 62,51 -

288,51 
265,77 
284.20 
294,98 
304,61 
301 '90 
316,18 
324, 15 
341,26 

- -
105 t 51 344180 

- -
154, 419,16 154,10 5 211, 59 I II 244 '0 I 67 , II 

231, 59 II 244 101 67, II 5' 
6 
7 
7 
8 
8 
9 
9 

10 
II 
11' 
12 
13 
13 
14 
14 
15 
15 
16 
17 
18 
19 
20 
21 
21 
2'2 
22 
23 
23 
24 
25 
25' 
26 
27 
27 
28 
28 
29 

26~. 82, 271' 17 9'1,55 
273, 88, :-82 71 95,29 
273 88, 282171 95.29 
2751 85, 28'1,50 91,00 
275, 85, 285,50 91,00 
283 I 85' 293, 98 90 , I 9 
2P3I 85, 293,98 90,19 
2311 36, 249137 44,62 
243, 41' 257,03 48,19 
243' 41 ' 257. 03 48 19 
277 '0 1 61 ' 1 286 '66 67 ' 28 
290, I 65,91 300,13 71,18 
290,1 65 91 '300,13 71,18 
291 ,86 6211 302,36 66146 
291,86 62,1 302,36 66,46 
292,49 58, 304,00 62,30 
292,49 58, 304,00,62130 
147135 0 158171 0 
2191!)7 1814 258 80 24,27 
252 1 87 22 1 2fi6 88 26 1 76 
252,87 22,43 266,88 26 76 
28'~ 1 351 298,85 41 ,to 
299. 3~. 7 309,93 42,57 
299,23 38,74 309,93 42,57 
300137 ::>5, 311,38 37,87 
300,37 35, 311,38 37,87 
295, 31,41 307 ,f5 33,14 
295,70 31 ,41 307,55 33,14 
238,79 5, 258,47 7,34 
2"2,24 6, 266,86 8,22 
252,24 6,6 266,86 8, 22 
295 I 08 15' I 306 I 72 17' 99 
300,44 13,6 311 .6~ 15,36 
300144 13,67 311,68 15 36 
300, 9, 211,67 10150 
300, 9,81 311167 10,50 
300,53 71 311 ,88 6,81 

-
307,82 
279,53 
299,00 
314,58 
327,86 
322,44 
339101 
341,20 
365, 17 
175 06 

-
323123 
2901 12 
313,21 
329,65 
339155 
333,82 
347,32 
346,79 
380103 
-

327106 
339,22 
324,77 
334. 17 
348, 13 
329,51 
332101 
336,35. 

77135 ?73166 
I f\4, 40 337 , 28! 
105,14 349,84 
109, 21 359, 83' 
101,88 358,44 
I 09,56 370102 
105143 371199 
108,91 381,15 

- -
80,91 357,30 
55,15 ,281,20 
77,32 348,62 
79 o 76 361 I 76 
83,76 370,:'9 
76107 368,49 
79,24 379·100 
74,97 380,36 
77,09 391,24 

I ,81 191,91 
-

52,91 
30156 
50,30 
50,88 
51,36 
47,71 
45,07 
40,69 
40,37 
-

-
363,26 
291,85 
356,23 
366189 
374,36 
370,84 
381 ,3R 
379,56 
397135 

22 I 98 356 ,43 
5,95 347,07 

24,21 356,40 
20,04 359138 
18,83 364,65 
12' 54 3551 13 
10 58 336,07 
4,31 353,92 

81, 2SI ,61 83,63 
159, 413169 159100 
1491 420,20 149,20 
144 o 3 425, 26 144 I 30 
139,4 426,30 139,40 
134 1 424 I 52 134! 50 
129 425,59 129160 
124,"'11 424,05 124,7J 

-
108, 416116 
55' 1;'71 282 '88 

117' 412160 
107' 416,88 
103, 417,10 
98, I 419,54 
93. 421,35 
88, 421173 
83, 418,06 
3. 208111 

71, 407,40 
30 293,58 
76, 406.54 
66, 407,33 
61, 410,68 
56 409,69 
51 ,90 416,10 
47,00 412,96 
42,10 414,75 
-

30120 
5,70 

35,10 
25,30 
20,40 
15,50 
10.60 
0,80 

-
386,f8 
354 '92 
389,86 
385,13 
381 ,25 
375' 18 
340, 13 
371,67 

-
108,80 
56,16 

117 '70 
107,90 
101,00 
98,10 
93,20 
88.30 
83,40 
8,65 
-

71.50 
31 '10 
76,40 
66100 
61,70 
56,80 
51 '9l) 
47,00 
42,10 

30,20 
5,70 

35,10 
25,30 
20,40 
15150 
10,60 
0,80 
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llpOCI<T H liHCJIOBble ,!{aHHble .l{JIR DOCTpOeHHR DO.l{fOpO'lHOii fOpJIO .. 

BHHbl ua 54 nyTu no aapuauTy N!! 12 (ljlur. 39) 

I. TafiJJHQB 3HaqeHnA conpRraroli.{HX KPHBbiX 

!N! YroJI Pan. nyc TaHreHC MJI.i Yron Pa.n:uyc Tanrenc 

-eii 
noBopoTa KPHBOH 

T nJTeH 
noBopora KpHBOH 

T ,.. R y R 

1 so 180 7,87 15 13°44' 300 36,12 
1 W40' 180 23,17 16 11 °42' 300 30,75 
1 40°8' 180 65,76 17 5°22' 500 23,43 
2 33°48' 200 611,76 18 1°30' 200 2,62 
3 31 °46' 200 56,90 18 3°52' 500 16,88 
4 2:'i0 26' 225 50,78 19 5°08' 200 8,96 
5 26°34' 225 53,12 19 - - -
6 2U0 14' 250 44,60 19 22°26' 200 39,66 
7 18° 12' 250 40,05 20 16°6' 250 35,35 
8 11 °52' 250 25,98 21 14°4' 250 30,82 
9 11°52' 250 25 98 22 7°44' 400 27,04 

10 13°10' 180 20,78 23 8°52' 300 23,25 
10 3 '0 54' 180 49,75 24 2°32' 1 000 22' II 
11 25°42' 200 45,62 25 0°30' 2000 8,72 
12 25°16' 200 44,82 26 4°42' 200 8,20 
13 18°56' 250 41,67 27 11 °2' 200 19,32 
14 20°4' 225 39,80 - - - -

I I 

II. flol(aaarenu ropnoBHHbl (K l)lnr. 39) 

::s..a 
<IJ'"' :c>. 

HauMenosanne Bcero ~c npnMe'I3HHH 
0. 
u-
CQ~ 

,llnuna ropJioaunbl . • 285,74 .M 5,29 1. ,llnuna ropnoBHHbl no.n:c111Hran 
K8K paCCTOHHHe Me>K.ll:Y OCTpliK3M 

a 
H I KoJIH'I. 3aMe.n:nureneA 15 lilT. 0,28 nepso:li H caMoH .n:an&neil crp~JlKH • • 

PaccrollnHe .n:o caMoro 2. Bee ocran&nble noJIC'Ierbl npoH3 -
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Ill. CneuHIIJHKaQHJI aepxaero cTpoeHHJI no B:!pHaHTy N2 12 (K .pur. 39) 

HaHMeuosanHe sepxuero 

CTpoemt!l 

Crpeno'IHbiX nepeaoAOB 
K pen&C3M HOpM3JibHOrO 
rHna III-a c Kpecrosunoii 
MapKn I/9 (Tnn HKnC) 

To )l{e c KpecrosnHOH 
MspKn t;tt (Tnn HKnC) 

CHMMeTpH'IH&JX cTpe-
JIO'IHbiX nepeBO)I.OB K pen b
eaM HOpM3JibH. THOS III -a 
C KpeCTOBHHOH MapKH 1/9 
(THo 6. M.-Ka3. )!{, Jl,) . . 

To )l{e c KpecTOBHHOH 
MapKH 1/11 (run 6. M.-KaJ. 
)!{, Jl,) 

CTpOeHHbJX cHMMeTpH'I· 
H&rx CTpenoqnbiX nepeso
AOB ( BeepHbiX) K pen&C3M 
uopManbuoro THna III -a 
·(run 6. M.-Ka3. )!{. Jl.) .. 

C.llsoeHHbiX nepeaoJloB 
K pe.11bf"3M HOpM3JibHOrO 
rHna III-a c KpecTOBH noil 
MapKH 1/11-1/9 (THO 
6. M.-Ka3. )!{. JJ..) • • 

I 
QJ 
a. 
QJ 
::!! 
<"l 
:s: 
«< 
:::! 
:s: 
:I: 
:: "' I={:;: 

tr.l:c 

MIJJI, 

-
' Mer ann OepeBO)I.H. 6pJCb!l :s: 

I={ 
Q) 

~~ 0 .a 
Ill "'= ' «< 0 ..... cu :I:» u o6uuli~ .... :.: 
cu «< Ill :s: • l:i 
::>' a. 10':: (1) 

:I:>, cu :s: 
sec B Ki! 

cu :: :c a-,: =:::t u::! :2 "'= :s: O:s: Q) :s: <"l 01={ .o:: 
::t:::I: Ill :I: :s: :O:QJ oc: 

I 5 69 576 nor. M 163,75 'I 965 

-- - -

L 5 798j 75 374 163,75 2 129 

21 6 521 13042 I) lSI ,25 363 

6 19 941 119 646 4 2844 

13 632 51528 1300 1200 
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.PHr. 39. npoeKT no.llropo•moli ropJIOBHHbl Ha 54 coprHpOBO"'Hbl.l nyrH c O.LtiiHM cnycKHbiM nyreM Ha sepliiHIIe ropKH. 

BapHaHT JIJ2 12 (paapa6oTaH asropoM). 
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IV. Koop.t{HHaTbl eTpeJIOIC H KPHBbiX no aapuaHT)' N! 12 

(K cjlnr •. 39) 

--~--------~--------~------~--------~--------

OcrpHe 

X y 

I 0 0 
- - -

1' 12,91 0 
- - -
2 188,16 48, 
3 200,28 54, 
3' 200,28 54, 
4 233,:35 73, 
4 233,35 73, 
5 243,6: 77 
5 243,6! 77, 
6 245,33 73, 
6 245,33 73, 
7 2~6,20 86, 
8 278,09 81 
9 79,20 0 
C.' • 92' 11 0 

lO 204,63 24, 
11 217,34 28, 
11' 217,34 28, 
12 256,55 46, 
12 256,55 46, 
13 265,82 48 
13 2f.Fi' 8'2 48 
14 267,21 44,1 
14 267,21 44,1 
15 254,60 38, 
- -
16 285.~4 44, 
17 138,03 0 
18. 219,72 7 
19 233,07 9, 
19' 233,07 9, 
20 21i5,20 18 
21 281,45 18, 
21 '2~1 ,45 18, 
22 282,01 14,91 
22 282,01 14,91 
23 271,521 12, 
23' 282,02 12,1 

0epeCe'leHHe ,. 
oceu 

Ha'lano 
u 

KpHBOH 
BepumHa 

yrna 
KoHeu 

KPHBOA 
-----1----,-----1---,----- --1~ -

X y X y X y X y 

16, 0 45,51 2 53,39 3, 61 '14 4,73 
96,47 I I , I I 121,14 15 143,58 26,48 -

31' 0 48,32 1 ' 56' 14 2, 63,86 4,25' 
99, 11 11 ,31 121,82 15' 142,65 26,00 

205, 56,88 - - - --
213, 60,59 - - - - - --
213, 60,59 312,67 93,1 350,72 105, 390,77 105,70 
242, 80,20 257,64 92. 307,91 135, I 373,67 135,10 
242, 80,20 266,99 96,41 317,48 130, 378,24 130,20 
253, 82,88 273,71 95, 322,09 125 378,f9 125,30 
253, 82,8'1 i86,64 98, 332,49 120, 383,27 120,40 
255, 78,45 282,33 91 '7 329,84 115, 382,96 115,50 
255, 78,45 301 '14 95,1 342,98 110 387,58 110,60 
245, 71,60 337,23 90, 362,65 95, 288,63 95,90 
288, 85,37 336,9U 95, 362,32 100, 388,30 100,80 
95, 0 127,86 2, 150,27 4, 171 ,55 12,49 

110, 0 127' 19 1 ' 132,72 4, 167,39 11 ,01 
223, 30,79 - - - --
~31 '21 33,61 252,44 44,5 253,69 45,21 155,23 46,04 
231,21 33 61 325,89 5u, 356,21 59 381.96 59,50 
267' 11 52,43 285,36 63, 328,05 88, 377,80 88,90 
267,11 52,43 289,7\-1 63, 332,70 84, 37>~,32 84,00 
276, 52,35 292,48 59, 333,02 79, I 377,84 79,10 
276, 52,35 300,62 60, 340,04 74, 381.71 74,20 
278, 47,45 300,49 55, 337,88 69, 377,68 69,30 
278, 47,45 312,35 55, 347,44 64, 3A3.56 64,40 
265, 40,76 283,03 42, 285,64 42, 288,25 42,81 

373,16 48, 390,30 49, 407' 18 49,70 
296 44,21 3~2,24 49,4 375,57 54, 399,00 54,ti0 
149, 0 167,66 1,01 176,61 1 ' 183,48 2,80 
239, 10,64 - - - - --
247. 11 ,87 295,58 28, 329,55 37 364,90 37,80 
247, 11 ,87 403,05 13. 411 '77 13 420,49 13,30 
273, 21 ,64 287,90 27, 324,56 42, 364,22 42,70 
292, 20,91 310,56 25,41 340,46 32, 371. ~8 32·,90 
292, 20,91 318,00 24, 344,79 28, 371,83 28 ,t•O 
293 '91 16,03 315,67 19, 338,64 23,101 361 ,89 23,10 
293,!H 16,03 320,46 17' 342,35 18,201 364,46 18,20 
284, I 12, 19 322,11 9, 330,28 8,401 338,48 8,40 
300,11 10,88 318,99 7, 337,96 3,50 357,28 3,50 
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J 3. flpoei(T u lJHCJIOBLie naunt.Ie AJIII nocTpoeHHII nonropoquoit ropJiii

BHHhl ua 54nyTH no sapuanTy N!! 13· ('iJur. 40) 

-

N!M 

• IIJTeH 

1 
I 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
10 
1 I 
12 
13 
14 

• c -c 

Yron 

rroaopora 

I' 

4c 
15" 40' 
40° 8' 
33° 48' 
31° 46' 
25° 26' 
26° 34' 
20° 14' 
18° 12' 
11° 52' 
11° 52' 
13° 1 0' 
30° 54' 
25° 42' 
25° 16' 
18~ 56' 
20° 4' 

' 

I. T a fi JI H Q a 

3Ha'leHHii CORpJirBJOW,IfX KplfBbiX 

Pa.u.nyc TaHreHc :MN! Yron 

KpHBOH rroaopora 
T 

0 

R 
nyren 

180 6,28 15 13° 44' 
180 24,75 16 ll 0 42' 
180 65,76 17 5° 22' 
200 60,76 18 1° 30' 
200 56,9') 18 3° 52' 
225 50,78 19 5° 18' 
225 53,12 !9 30 
250 44,60 19 22° 26' 
250 40,05 20 16° 6' 
250 25,98 21 14° 4' 
250 25,98 22 7° 44' 
180 20,78 23 8° 52' 
180 49,75 24 2° 32' 
200 45,62 25 0° 30' 
200 44,82 26 4° 42' 
250 41 'ti7 27 no 2' 
225 39,80 

II. noKaaaTenH ropJIOBHHbl 

(K tiJur. 40) 

Pa.nnyc 

KPHBOH 

R 

300 
300 
500 
200 
500 
180 
200 
200 
250 
250 
400 
300 

1000 
2000 
200 
200 

HanMeHoaaHHe Bcero npHMe'I8HHII 

TaRreHc 

T 

36 12 
30,75 
23,43 
2,62 

16,88 
8,34 
5,24 

39,66 
35,35 
30,82 
27,04 
23.25 
22,11 
8,72 
8,20 

19,32 

J ,ll,nHH8 ropnOBHHbl • 297,33 M 5, 51 1 · )lJIHH8 rOpJlOBHHbl IIO.llC'lHTaHa 
KaK paCCTOliHHe MelK.llY OCTpll-

2 KonH'IeCTBO JaMe)lJIHTeJieH 16 ll!T. 0, K8MH rrepaoA H C8MOH Jl8nbHeH 
crpenKn. 

3 PaccroRHHe JlO caMoro 2. Bee ocranbHble no.nclleTbl npo-
.nan&Hero npe.nen&Horo naae.neHbl or nepaoii crpenKn 
CTOJI6HK8 . 345 M 6, AO npeJleJlbHOfO CTOJI61! K8 K8lK

AOfO nyrn. 
4 Bee Meranna 519 m 9,61 3. CrpenKH N!N! 6, 7, 13, 14, 15>--

21, 22-CHMMtTpH'IHble. 
5 06ma11 .u.nHHa nyreii . 5148 n. M 95, 4. Crpeno'IHblii nepeao.u. J'li 13-

MapKH I j ll , ocranbHble Hop
Man&Hble nepeBO.llb1-M8JlKH 1/9. 

l24 
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• 
g. 
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0 = 
~ 
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I 

2 
3 

4 

5 

6 

7 

8 

9 
10 

I 
I 

III. CneqntiJnK&QHJI aepxaero cTpoeaHJI no aapnaHT)' N! 13 

(K .pur. 40) 

I EAHHH~a I KoJIH'Ie· I Mer ann I n epeBOAHble 6pyCbH 

HauMenosauue sepxuero CTpoeHHH 1 uaMepe- 1 

HHH 

Crpeno'IHbiX nepeso.llOB K pe.n&caM uopM3Jibuoro 
run a II 1-a e Kpecrosnuoii MapKH 1/9 (run 
HKnC) • . . • • • • •••.•.• 1 KoMnn. 

To me c KpecTOBHHoii MapKH 1111 (nm HKnC) 1 ,, 
CHMMeTpH'IHbiX C1penolJHblX nepeao.uoa K penb-

caM uopMaJJbHoro THna III-a c KpecTOBHHOH 
MapKH 1/9 (ruo 6. M.-Ka3. m . .11.) • • • • 1 1> 

To IKe c Kpecrosuuoif MapKH 11 II (run 6. M .-Kaa. 
>IC. Jl.) •....••... • . . • . I ,> 

CrpoeHHbJX CHMMeTpH'IHbiX crpeJIO"'HbiX oepeso-
.u.oa (BeepHbU) K peJibC8M HOpM8JibHOrO 
ruoa lil-a (THO 6. M.-Kaa. JK, Jl.) . • • . . 1 I) 

CllBOeHHbiX nepesoJtOB K pen~caM uopMaJJ&noro 
ruoa III-a c KpecTOBHHOH MapKH 1 j 11-1/9 
(run 6. M.-Kaa. m. Jl.) • • • . • . 1 1> 

)lBOHH!IIX aurJIHikKHX nepeBOJlOB MapKH 119 K 
peJI&caM uop~~~aJJ&Horo Tuna III-a (Tun 

CTBO 

e,!lHHHU 

16 
-

12 

2 

6 

2 

1 sec ua 
eJ).HHHUY 

B Kl 

5798 
-

5798 

p 521 

19 941 

13632 

HKnC) • • • • • . • . • . • • • . 1 I) 1 2 1 12 380 
fJiyXHX Ce"'eHHH C KpeCTOBHHOH M8pKH 1/4,44 

otimuii uaMepu-

sec s KZ TeJJb 

92 768 I nor. ,If 

- I •> 

69 576 I I) 

13042 

119646 I >> 

27 264 I >> 

24 760 l I) 

(THo 6. M.-Kaa. IK • .ll.) • • • . • . • • • •> 1 3 800 3 8"0 1 >> 

KOJJHqe-
CTBO H3 
eJtHHHUY 

163,75 

163,75 

181,25 

474 

300 

203 

129 

o6mee 
KOJJH'Ie-

CTBO 

2620 

1965 

363 

2844 

600 

406 

129 
Pen&c uopM. runa III-a co aceMn cKpenneHHHMH I) 3998 42,00 167916 1 1> 

llinan • • • . . • . . . . . . . . • . . • mr. 2 880 - - 1 >> 1 - 1 -

Bee ro 
' ' I I I I 

! 518 772 
I 
' 
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I 
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I 

• I 

/8 

~· 

' ' 
• ~7,33 ' • • • Ji,s,oo : 
I 

<J-ur. 40. npoeKT no.nropoqHQH rOpJJOBHHbl Ha 54 COpTHpOBO'IHbi.I llYTH C .ltBYMII CnyCKHbiMH nJTIIMH Ha BepwuHe ropKH. 

BapHaHT N!! 13 (pa3pa6oraH asTopoM). 
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IV. Koop~HaTW cTpenoJC a KpHBbiX no aapaaa11 Nit 13 

(IC 4!Hr. 40) 

OcTpHe rre KoHeu KpHBoii BepruHHa yrna u oce11 

X y X y X y X y X y 

1 0 0 11, 0 171 • 0 179,84 0 188' 14 0,77 
- - - 219, 3, 224,97 4,19 230,16 4,95 

2 46,18 0 59, 0 76, I' 82,62 2,51 88,80 3,64 
- - - - 104, 6,51 128,89 10,95 151,14 21,80 
2' 73.74 0 0 - - - - -
3 ,76 45 54,18 - - - - - -
4 I ,88 51 57,89 - - - -
4' II ,88 51 ' 57,89 324, 90, 362,31 103, 402,37 103,00 
5 ,95 71, I 77,50 269, 90, 319,51 132, 385,27 132,40 
5 ,95 71 • 1 77,50 278, 93. 329,08 127, 389,84 127,50 
6 ,22 74, 80,18 285,31 92, 333,69 122, 39'), 59 122,60 
6 ,22 74,7 80 18 29R, 95, 344,09 117. 394,87 117.70 
7 93 71' 75,75 293, 89, 341,44 112, 394,56 112,80 
7 93 71 • 75,75 312, 92,4 354,o8 107, 399,18 107,90 
8 7,80 83, 68,90 348,. 87, 374,25 93, 400,23 93,20 
9 ,69 79 '1 82,67 348, 92, 373,92 98,1 399,911 98,10 

lO 118,85 0 0 146,41 1 , 167,06 4,08 186,65 11,02 
11 23 21, 28,09 - - - -
12 ,93 26, 30,91 264, 41' 265,28 42,51 266,82 43.34 
12' ,93 26, 30,91 337, 47, 267,80 56,80 398,55 56,80 
13 14 44, 49,73 296, 60. 339,64 86,20' ::189,39 86,20 
13 ,14 44,05 :78, 49,73 301 60, 344,29 81,30 389,91 81,30 
14 ,41 45,38 287, 49,65 304, 57, 344,61 76,4;J 389,43 76,40 
14 ,41 45, "87, 49,65 312,21 57, 351 ,63 71 ,50 393,30 71 ,50 
15 '78,80 41,4 44,75 312, 52, 349,47 66,60 389,27 66,60 
15 ,80 41,4 44,75 323, 53,1 359,03 61,7U 395, 15 61,70 
16 '19 35,7 38.06 294 39, 297,23 39,93 229,84 40,11 
16 ,19 35, 38,06 384, 45,86 401,89 47,00 418,77 47,00 
17 ,33 42,2• 41 ,51 j63 46,71 387,16 51,90 410,59 51,90 
18 ,31 5, 10 7,94 - - - --
19 ,66 1 ,osl259, 9,17 307,1 25 341 ,14 35,10 376,48 35,10 
19' ,66 7,05 259, 9, 17 414, 10, 423,36 10,60 432,08 10,60 
20 ,79 15. 79,285, 18,94 229, 24, 336,15 40,00 375,81 40,00 
21 ,04 16,06 304,1 18,21 322, 22,71 352,05 30,20 ~82,87 30,20 
21 ,04 ' 18,21 329, 21,66 356,38 25,30 25,30 16,061304,1 383,42 
22 ,60 13,33 327, 16,82 350,23 20,40 373,48 20,40 12,211304, 
22 60 12,21 304, 13,33 3J2 14, 353,94 15,50 376,05 15,50 
23 ,11 9,38295, 9,49 333, 6,37 341,87 5,70 350,07 5,70 
23' 61 9,47 311, 8,18 330 4,50 349,55 0,80 368,87 0,80 
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14. OpoeKT H qncJtoB&Ie Aanu&re AJIJI noctpoenHJI noAropoqnoft ropJJo
BHHbi na 48 nyTeii no aapHaHTY N!! 14 ( ct-Hr. 41) 

I, Talnu~a 3HaqeHHit CODpRf&IOIQMX KPHBbiZ 

N!M Yron no- Pa,u,nyo TaHreHc MM Yron no-
KpHBOH 

nyTeA 
BOpOTa 

T 
.. sapoTa 

y R nyTeH , 

1 2° 30' 200 4,36 12 16° 32' 
I 15° 34' 180 24,60 13 17° 40' 
1 38° 32' 180 62,91 14 11° 20' 
2 32° 12' 200 57,72 15 ]o 

:~ 30° 10' 200 53,90 )5 10° 54' 
4 23° 50' 225 47,48 16 5° 42' 
5 24° 58' 225 49,81 17 60 
6 18° 38' 250 41,00 17 ]go 
7 10 200 1 '75 18 13° 48' 
7 ]8° 12' 250 40,05 19 11° 46' 
8 13° 225 25,63 20 5° 26' 
9 10° 46' 180 16,95 21 6° 34' 
9 31° 14' 180 50,31 22' 0° 14' 

10 2~0 54' 200 44,14 23 1° 48' 
11 22° 52' 200 40,44 24 go 8' 

11. lloKaaaTenu ropnouuuw (K (lur. 41) 

N!Ne 
n/n. 

H a H u e H o a a H u e Bcero 

1 )lJIHHa ropJJOBHHbl • 272,98 M 

2 KoJIH'IeCTBO 3aue.n.nuTeJJeii • 18 lilT. 
' 

3 PaccTOHHHe .n.o caMoro .D.aJibHe-
ro npe.IJ.CJibHOfO CTOJI6HK8 325,06 M 

4 Bee MeTanna 482 m 

5 06UlaH )J.JIHHa OyYeH • 4 758 M 

I 

128 

B cpe,ll.neM 
Ha 1 nyTb 

5,69 

0,42 

6,77 

10,04 

gg, 12 

I 

Pa.n.nyc 
" 

TaHreHc 
KpHBOH 

T R 
. 

I 

250 36,32 
250 38,85 
350 34,72 
200 1 '75 
350 33,40 
350 17,40 
200 10,48 
200 33,46 
250 30,25 
250 25,75 
350 16,60 
450 25,83 

2000 4,06 
500 7,85 
250 17,85 

npuMe'I&HHe 

1. JlnnHa ropno
BHHbl nO.llC"'HT&Ha 
KSK p 8 C C T 0 H H He 
MClK.llY OCTpliK8MH . ~ 

nepBOH H CaMOH 
e 

.!18JlbHCH CTpeJIKH. 

2. Bee ocTailbHble 
nO.llC'IeTbl npOH3Be • 
,lleHbJ OT nepROH 
CTpenKH JlO npe,aeJib
HOfO CTOJI6HK8 K8H<

ll0f0 nyTH. 

3. CTpenKH MN! 
6, 7, 8, 13, 14, 15, 
19, 20-cHMMeTpH'I

Hble. 

4. CTpeJIO'IHble 
nepeBO.llbl N!J'I& 7, 
15, 18-MSpKH 1/11, 
OCT&JibHbiC HOpMSJib· 
Hble nepeBO.llbl -

MapKH .1/9.    
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III. Cneq«cllHKaQJUI aep:IHero c:'l'poeunR (K 4lar. 41) 

' • QJ 
p.. :::; 
0 .., 
c 

HanMeHoBaHue sepxHero 
:s: 

0 "' c ::r CTpOeHHR :s: 
:Z! "' :I: :s: = :c :z; "1: QJ 

~ p.. 

I CTpeno'IHbJX nepeso.noa 
HopMaJJbiiOro rnna III a 
C K peCTOBHHOH MapKH 1 /9 
(THO HKtiC) KOMIIJI. 

2 

3 

4 

To *e c KpecroeuHofi 
MapKH 1/I 1 (nm HKnC! 

CnMMeTpH"'HbiX crpe
JIOqHbiX nepeBO.QOB K peJJb
CaM HopMaJibtiOro rnna 
Ill-a C KpecTOilHIIQ}\ M3p
KH 1/9 (THO 6. M.-Ka3. lK • .n.) 

To lKe c KpecTOBHHOH 
Map1,n I I 11 (rHo 6. M.
Ka3. lK • .n.) • • 

5 CrpoeHHbiX CHMMeTpH"'-

6 

71 

8 

HbiX crpeJJO'IHbiX oepeeo
AOB (BeepHblX) K peJJb
CaM HOpM3JibHOrO THOa 
Ill-a (THn6. M.-Ka3. *·A·) 

naouHbiX aHrJIIIHCI<HX: 
nepeao.QOB MapKH 1/9 K 
penbcaM THna Ill-a (Tnn 
HKOC) I • 

f nyxnx: Ce"'eHJ-rf\ C Kpe-
CTOBHH3MH MapKH 1/4,44 
(rnn 6. M.-Ka3. lK. A·) 

>) 

>) 

>) 

,. 

>) 

fl epeBOllHble MeTann 0 6pyCbll IC 
1-< 

"' I ~ ;:.., u ;:.., cu::r ::0:: I I ca::r = OJ;c::l Q)QJ ... :s: >:S: 
;I: :s: :S:IC p.. .. :s: .. :s: ~ 

C1) ,.Q = 0 :I: QJ = 0 = "' Su ~- U:s;lo:: ::ll =: ~~~~::!: 3't:;:m 0 :s:: 
:.::~ :J "1: lOCI.> C"l Q) o ... "l '00!-o 

:II iiJ :II 0 IC ::: "" :o<:uOJ o:.:u 

10 5798 5798C nor. M 163,75 1637 

2 6521 130421 >) 181,25 363 

12 5798 69 >) 163,75 1965 

4 6 521 26 084 >) 181.25 725 

6 19941 119 >) 474 2844 

2 12 380 24 7601 I) 203 406 

1 3800 3 sool >) 129 129 

Penhc HOpMaJJbHoro TH· 
. na III ·a co ace.MH cKpen
neHHliMH . nor. M 3 984 4 200 167 328 -

9 lllrran • IJJTJK 2940 - - -

Bcero • - - - 482 216 - - 8069 

9 nowopO'IHiole rop no sHRill 2994 a:zg 
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cllur. 41 OpoeKT no!lrOpO'IHOH ropJIOBHHbl Ha 48 copTHpoaoq

BbiX DyTeJi C !lBYMil cnyCKHbiMH nyTHMH Ha oeplliHHe ropKH· 

~ 

• 

BapHaHT M 14 (pa3pa6oTaH aaTopoM). 

; 7' 
" " 

' n , 

--

J 

~ 

' ' ~ 

ro 
' 

16 11 

'7 

!!' 
16 f7 

rr 
f:) 

f! 

4' ' ' 

IJ 

r!l 

?I 

~~----------------------~---2~M ~ 
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IV. I<oop.qHBaTbl crpenoK H KpHBbtX no aapHBHTY N'e 14 (K 4Jar. 41) 

b OcrpHe nepa nepece'lt:ru t ocen 

X y X y 

I 0 0 11, 0 
2 46,18 0 59, 0 

- - - -
2' 73,74 0 59, 0 
3 199,58 37,69 217, 45, 
4 211 ,87 43,26 225, 49, 
4' 211 ,87 43,26 2"J5 26 • 49, 
5 246,83 62,L7 255,09 68, 1 
5 246,83 62,07 255,09 68,1 
6 258,51 66,71 268,63 71, 
6 258,51 66,71 268,63 71 
7 260,23 62,91 269,52 70 
7 260,23 62,91 269,52 70, 
8 260,83 59,73 272,38 62, 
8 260,83 59,73 272.38 62, 
9 119,80 0 131,16 0 

10 212,42 18,47 231,25 
11 .-'25,32 22,43 239,33 26, 
11 225,32 22,43 139,33 26, 
12 261 ,00 35,50,271,30 41 ' 
n 271,68 38,74 282,38 42, 
13 271 ,68 38,74 282,38 42, 
14 272,82 35,00 283,83 37, 
14 272,82 35,00 283,83 37, 
15 278,15 31,41 280,0'1 33,1 
15 278,15 31,41 280,00 33,1 
16 211,24 5,~ 230,91 7 
17 224,69 6,68 239,31 
17' 224,69 6,68 239,31 
18 267,03 15,15 279,17 
19 272,89 13,67 284,13 
19 272,89 13,67 284,13 15, 
20 272,77 9,83 284,12 10, 
·eo 272,7'J 9,83 284, 12 10, 
21 272,98 7' 17 2i4,33 6,81 

Ha"'ano 
KpHBOfi 

X y 

-
77,16 1,90 

118,42 8,12 
- -
- -
- -
7,83 56,07 

,24 78,59 
,19 82,04 
,04 80,81 
,79 83,85 
,65 77,07 
,37 80, 10 

11,42 75,79 
,92 77, 

147,51 1,81 
- -

6A 52,91 
30, 
50, 
50, 
51, 

,27 47,71 
19,77 45, 
19,24 40, 

,48 40 

,51 2?:, 
5, 

24,21 
,62 20,04 
,58 18, 
,66 13, 
,46 10, 
,80 4,31 

BeplliHHbi yrna KoHeu KpHaoii: 

X y X y 

- -· - -
81 ,50 2, 85,81 3,05 

142,73 ll, 165,13 22,06 
- - - -
- - -
- - -

249,50 56, 251,19 57,04 
317,45 117, 380,36 117170 
326,04 112, 383,76 112,80 
330,63 107, 384,53 107,90 
339, 13 103, 3B6,61 103,00 
329,80 98, I 379,61 98,10 
338,22 93, 379,22 93,20 
349,46 88, 389,51 88,30 
360,89 83, 386,52 83,40 
164,36 3, 180,56 8,65 
- - -

335,71 71 379,85 71 ,50 
264,30 30 266,03 31,10 
328,68 76, 377,99 76,40 
339,34 66 379,78 66,40 
346,81 61, 383,13 61,70 
343,29 56, 382,14 56,80 
353,83 51, 388,55 51,90 
352,01 47, 385,41 47,00 
369,80 42,1 387,20 42,10 

- - - -
328,88 30, 359,13 30,20 

. 

319,52 5 
' 

327,37 5,70 
328,85 35,1 362.31 35,10 
331,83 25, 357,58 25,30 
337,10 20, 353,70 20,40 
327,58 15, 347,63 15,50 
308,52 10' 312,58 10 ,6() 
326,37 0,8 344,12 0,80 
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:2! 
;2! 
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I 
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7 
8 
9 
9 

10 
11 
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4 
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I •:S: 

Yron Q) Yron ... 
u ·= Cl:;' 

u >. u ':s: Cl:;' 
u 

= !--. - h nosopon 1::: nooopora ~ 

>.o Q) >.0 Q) 
:s: Ill "' :2! :s: "" "' y o:( :s: :I: y 10( :s: :I: 
.. Cl. .. ~ .. "" .. 
0.. ~ E-< 0.. ~ E-< 

I o 30' 400 5,20 12 16° 32' 250 36,32 
16° 34' 180 26,20 13 17° 40' 250 38.85 
38° 32' 180 62,91 14 11° 2·/ 350 34,72 
32° 12' 200 57,72 15 10 2u0 I, 75 
3J0 10' 200 53,90 15 10° 54' 350 33,40 
23° 50' 225 47,48 16 5° 42' 350 17,40 
24° 58' 225 49,81 17 3° 24' 180 5,35 
18° 38' 250 41 ,00 17 19° 200 33,46 

JO 200 1 '75 18 13° 48' 250 30,25 
18° 12' 250 40,05 19 ll 0 46' 250 25,75 
13° 225 25,63 20 5° 26' 350 16,60 
go 18' 180 14,63 21 6° 34' 451 25,83 

31° 14' 180 50,31 22 0° 14' 2000 4,06 
24° 54' 200 44,14 23 I o 48' 500 7,85 
22° 52' 200 40,44 24 go 8' 250 17,85 

II, DoKasaTeJJH ropnoaHHbl (I( 4Jnr. 42) 

HanMeHoBaHHe 

JlJIHHS rOpJIOBHHbl • 

KOJIHqecrao saMe.nnnreJieii 

Paccroaane .llO C8M01'0 
.nan&Hero npe.lleJJ&noro 
CTOJI6HKa. • 

Bee MeranJia • 

015~aR .nnnna nyreA • 

Bcero 

270,47 M 

18 lilT, 

322,55 M 

462,5 m 

4603 M 

B cpe.a.neM 

na I nyr& 

5,63 

0,37 

6,72 

9,63 

95,90 

1. LlJmna ropnooHHbl 
no.nc•nrana KaK paccroR· 
HHe MelK.LlY ocrpllKdMH nep
soi\ H C3MOH .11.3JibHeil 
crpeJIKH • 

2. Bee ocran&Hble no.n
c~erbl nponJoe.a.eHbl or 
nepooii crpen KH .no npe
JleJJ&Horo CTOJJ6HK3 K3lK,!l.O· 
ro nyrn • 

3. CrpenKH J".e~ 5, 6, 
7, 13, I4, 15, 19, 20-
CHMMerpH.Hble. 

4 Crpeno•Hble nepeuc.
Jlbl ~J'i 7, 15, 18 - M3pKH 
1/11, OCT3JibHble HOpMaJJb

Hble nepeBOJlbi-M3pKH 1/9• 
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-w --, n 2t ""' 
3 
4 
f 
6 
7 
8 
9 
10 
II 

3 
'/_ \'I. 

II 
10 
~ - !5 

II' 18 

!6 17 

I t' 8 9 !7' 21 
- -

17' 21 

f? 

I ~- -
--.,...__ II' 

I/ 

I <' 

\ J 
' ~- ~~ 

., 
JJ 
38 
37 

I 
I 

• ---+ 
• 

4,!} JB • 
-JO % 39 

I 49 41 
An 42 

I 
?70, 47 

J?O, 55 

<l>Kt". 42. npoeKT llOJlfOi)O'IHOH I'OpJIOBHHbl Ha 48 COpTHPOBO'IHbiX nyTeii c OllHHM cnycKHbiM nyTeM H3 BepUIHHe ropKH. 
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I 
1' 

-
2 
3 
3' 
4 

-
5 

-
6 

-
7 

-
8 
9 
9' 

10 
II 
11' 
12 
13 
13 
14 
14 
15 
15 
16 
17 
17' 
18 
19 
19 
20' 
20 
21 

IV. l<oOMHH&Tbl CTpeneK H J<PHBWX no aapuaaTy N!! 15 

OcrpHe nepa 
1-----

X y 

I 
0 0 

} 12,91 0 

197,07 40, 
209,36 45, 
209,36 45, 
244,32 64, 

- -
256,00 69,41 

- -
257,72 65,61 

-
258,32 62, 

-
91,63 0 

105,12 0 
105,12 0 
209,90 21,1 
222,80 25, 

-
258,49 38, 
269,17 41' 

-
270,31 37, 
270,31 37, 
265,64 34,11 

- -
208,73 
222' 18 9, 

-
265,02 17, 
270,38 16, 

270,26 
-

270,47 9 

(K 4Jar. 42) 

OepeceqeHHe ,. 
OCeH 

X y 

16,67 0 

31 '79{ 0 
-

215,05 48, 
222,75 52, 
222,75 52, 
252,58 70, 

- -
266,12 74, 

-
267,01 72. 

-
269,87 65, 
- -

111 ,37 0 
119,83 0 
119,83 0 
228,73 26, 
236,81 29, 

-
268,79 44, 
279,87 45, 

-
281,32 40 
281,32 40, 
277,49 35 

- -
228,40 10, 
236,80 10,92 

- -
276,66 20,69 
281,62 18,06 
-

Haquo KpH- BepwuHa yr 
BOil 

-----,-------

X y X y 

100,68 131 , 10,40 
48,19 53, 2,39 

113,42 139, 14,23 
- - - -

- - -
245,32 58, 246, 59,27 
265,73 81, 314, 120,40 
274,68 84,7 323, 115,50 
281 ,53 83,51 328,1 1110,60 
293,28 86, 336,62 105,70 
282,14 79, 327,29 100,80 
296,86 82, 335,71 95,90 
308,91 78, 346,95 91,00 
333,41 80, 358,38 86,10 
143,53 

I ' 149,17 I I 72 
153,67 3, 158,17 5,25 
153,67 3, 158, 17 5,25 

- - - -
293,16 55,61 333,19 74,20 
215,06 33, 261 '79 33,55 
283,15 53, 326,17 79,10 
299,59 53, 336,83 69,30 
309,49 54, 344,301 64,40 
303,76 50,41 340,78 59,50 
317,26 47, 351 ,32 54,60 
316,73 43, 349,50 49,70 
349,97 43, 367,29 44,80 

- - -
297,00 326,37 32,90 
309,16 317,01 8,40 
294,71 326,34 37,80 
254, 11 22, 329,32 28,00 
318,07 21, 334,59 23,10 

281 '61 13,20· 305,15 15, 325,07 18,t0 
- 301 ,95 13, 306,01 13,30 

281,82 9,51 306,29 7, 323,86 3,50 

KoRell KpHBOH 
-----

X y 

158,69 22,97 
58,46 3,10 

163,28 25,05 
- -
- -

248,68 5974 
377,85 120,40 
381,25 115,50 
382,02 110,60 
384,10 105,70 
377' 10 100,80 
376,71 95,90 
387,00 91,00 
384,01 86,10 
154,51 2,28 
172' 14 9,55 
172,14 9,55 

- -
377,33 74,20 
263,52 33,80 
376,48 79,10 
377,27 69,30 
380,62 64,40 
379,58 59,50 
386,04 54,60 
382,90 49,70 
384,69 44,80 

-
356,62 32,90 
324,861 8,40 
359,80 37,80 
355,07 28,00 
351' 19 23,10 
345,16 18,20 
310,07 13,30 
341,61 3,50 
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16. OpoeKT H lJHCJIOBble A8HHble AJI11 DOCTpOeHH11 DOJlfOpO'IHOf:i fOpJIO
BHHbl ua 54 nyTu no okpuanTy N!! 16 

. I. TafiJJHI(a 3HaqeHHA conpRraJOU(HX KPHBbllt (IJ!Hr. 43) 

I 38° 8' '21 119 '79 

2 31° 48' ,96 Ill ,00 

3 29° 46' 200153,16 103,90 

4 23° :26' 46,66 92,68 

5 24° 34' 225 49,00 96,47 

6 18° 14' 250 140, 10 79,55 

7 18° 48' 250 41,38 82,03 

8 13° 36' 350 41 '72 83,06 

g 110 

I 
350 33,70 67,20 

"' ""' 0 u 
0. >. 

~ a~,_t;Q:; 
~ '- 0 I <'<I 
..; >., c:: '0.. 

10 32° 38' 200 

II 26° 18' 200 

12 24° 16' 200 

13 17° 56' 250 

14 19' 4' 250 

15 12° 44' 300 

16 13° 18' 300 

17 go 6' 350 

18 5° 30' 350 

• 

u 
:I: 
(L) 

~[-... 
"" ...... 

58,54 

46,72 

43,00 

39,45 

41 ,98 

33,48 

34,95 

24,78 

16,80 

113,90 

91 ,80 

84,70 

78,25 

83,20 

66,66 

69,63 

49,46 

33,60 

19 20° 24' 20035,98'71 ,20 

20 !5° 12' 250 33,35 66,30 

21 13° 10' 200 23,08 45,96 

22 6° 50' 350 20,90 41,72 

23 7° 58' 250 17,40 34,75 

24 I o 38' 300 4,26 8,55 

25 0° 24' 10001 3' 49 6,98 

26 5° 36' 350 17,12 34,20 

27 11° 56'/ 200 20 '90 41,64 

II. lloKa3aTeJJH ropnoBHHbl (K cJ!Hr. 43) 

I 

2 

3 

4 

5 

136 

-B cpell-
HaHMeHoBaHHe Bcero HeM Ha 

I nyrb 

)lJJHHa ropnoBHHbl . 296,31 m 

KonH"'ecrao 3aMe,ll.nureneA 18 mr. 

PaccroHHHe 
,11.8JibHero 
CTOJI6HK3 

Bee Meranna 

.u.o caMoro 
npe,ll.eJibHOro 

• 355,30.M 

502 m 

06m.aH .lf.JIHHa nyreii: . 5 140 M 

5,49 

0,33 

6,58 

9,30 

95,18 

!1pHMe'I8HHSI 

1. )lnuHa ropnoBHHbl noJJ.C'IH
raHa K8K paCCTO!IHHe MeiK.llY 

u • 

OCTpHK3MH nepBOH H C3MUH 
J1.8JibHeH crpenKH. 

2. Bee ocraJibRble noJJ.c'leTbl 
u 

npOH3Be,lleHbl OT nepBOH 
crpenKH no npenenbHoro 
CTOJI6H Ka 1<31KjJ.OrO IIYTH. 

3. CrpenKH ~~ 5, 6, 8, 14, 
15, 17 0 21, 22- CHMMeT
pH'IIIble. 

4. Crpeno"'Hble nepesoJJ.bl MN! 
7, 8, 16, 17,20-MapKH 1/11, 
OCTallbHble nepeBOJI.bi-M8p· 
KH 1/7.    

НБ
 

УД
УН
Т 

  Д
ІІТ



• 
Qo 
0 

-= 
0 

-= 
;Z! 
;Z! 

1 

2 

3 

4 

5 

6 

7 

8 

III. Cneqni!IHKBQHH aepxHero cTpoeHHJI no aapuaaTy Nl! 16 

(K I!IHr, 43) 

Mera.~n 0epf'B0.11Hble 
• Q) 

HaHMeHo&aHHe 
::e 
"' = 
"' aepxHero crpoeHHII ::I = ~ X :S:: 
:S::: 
I:( a; 
UJO. 

CrpenO'IHbJX nepeso.n;ou K 
pe.llbCaM HOpMaJibHOrO 
THIIa Ill-a C KpeCTO~H
HOH MapKH 1/9 (rHn 
HKrrC) - r0Mnn. 

To >Ke 1 c xpecroBHHoii 
MapKH 1/11 (rHn HKOC) 

CHMMerpH'IIHbTX crpeno'lf:
HbJI nepeBO.li.OB K peJib
CaM HOpM8JibHOrO Tl1ll8 
IIJ-a C KpeCTOBHHOH 
MllpKn I/9(T11n 6bJBllleA 
M.-KaJ. lK. .n: . ) • • 

To lKe c KpeCTOBHHoli 
MapKH 1/11 (THO 
6h!ew. M.-KaJ. lK. .11.) • 

CrpoeHHbiJ: CHMMeTpH'II• 
HbiX crpe.no'lllbii nepe-
BOAOB(BeepHbll.) K peJib-
CaM HOpMaJibHOrO THDa 
Ill-a (THO 6b1BllleA 
M.-KaJ. >K. n.) • 

C.lleOeHHbiX nepesonos K 
penhcaM HOpM.· THna 
III-a c 

u KpeCTOBHHOH 
M3pKH 1/11-1/9 (TH!I 
6wsweti M.-KaJ. >K • .o..) 

Pemc HOpMaJibHoro THna 

>) 

>) 

I) 

I) 

6pJCbll 
0 I 

:s:"' u oil o» 0 = Q) ~ = ::I = !-< 1:(:,: 
Ill Q) ... = !-< u Q) 

!-< ux u 
Q)::l .,= >:S: = d>:s; Q) Ill .,. :s: 0. ... q :>:>. = G.> ... :S: X s !\J Q) =Q) s~ ~ = u::l "" ::e ~ 
01:( <l.I:S:: \0 "' 001:1 \00 ::z::Q) Ill:>: 0 = :s: :Z:::I: 0 :z: 

. 

' I 

5798 23192 nor.M163,75 655 

6 5211 39 126 181,25 1088 

121 5 798 69576 I) 163,75 1 966 

4 6521 26 084 >) 181,28 725 

19 941 139 587 I) 474 3 318 

3 13632 40896 I) ~00 9CO 

III-a co sceMH CKpen-
JieHHHMH , nor. Mi 3 900 42,00 163800 I) - -

llinan lllT. 2 780 - - - I - -
I 

Bcero • - - - 502261 - - 8652 
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-~ 

J 
l 

, tZ 

18 II 
• • ... - - - -- -- <::> ,. I 10 

.. -· ..... -- I . - "" • • 
<::;; ...... 
"' •n 40 

---- • ---4 
• 

• 

k----------- Z96 Jf 

i-o<c------------------------------------------- 155.10 

~Hr. 43. npoeKT riOJlrOpO'IHOfl rop!IOBHHbl Ha 54 COpTiipOBO'IHbiX nym C O.D.HHM cnyCKHbiM nyteM Ha BepWHHe rOpKH. 

BapHaHT J\12 16 (pa3pa6otaH aBTopoM). 
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IV. KoOMHHaTw c'l'penoK If KpR&biJ: no aapH&HfY' Nt 16 

(K 4Jur, 43) 

.. 

~ OCTpHe nepa nepece'leHHe Ha'laJIO KpH- BepWHHa 
~ oceii eoii yrJia 
(1) 1-----,----1----~-- ------------ ------p.. .... 
C.) 

~ 
~o· ;z; 

I 

1' 

2 
3 
3' 
4 
4 
5 
5 
6 
6 
7 
8 
8 
9 

10,10' 
11 
12 
12' 
13 
13 
14 
14 
15 
15 
16 
17 
17 
18 
19 
19' 
20 
20 
21 
21 
22 
22 
23 
23' 
23' 

X y 

0 
- -

12,91 
- -

206,38 52, 
218,71 
218,71 
2J2,45 
252,45 
262,83 
262,83 
264,42 
264,42 
255,09 
285,36 
285,36 
91,63 

105,72 
215,14 23, 
227,73 28, 
227,73 28,01 
263,29 43, 
263,29 43 
273,13 45 
273, 13 45 
275,16 41 
275,16 41 
265,34 37, 
296,31 43, 
296,31 43, 
219,36 10,51 
232,73 12, 
232,73 12, 
270,37 20, 
270,37 20, 
281,33 20, 
281 ,33 20, 
281 ,84 16, 
281,84 16, 
271,21 13, 
281 '71 13,90 
281,71 13, 

X y X 

16,67 45,24 
- - 93,67 

31,79 48,93 
- - 102,00 

232) 15 64,34 -
224,4'2 60, 
224,42 60, -
262,11 82, 279,64 
26~' 11 82, 289,94 
272,99 85, 296,91 
272,99 85, 311,36 
275,00 80, 306,50 
215,50 80, 327,62 
266,61 74, 344,39 
296,87 83, I 323,96 
296,87 83,1 32!:1,33 
111 '37 144,66 
119,83 144,15 
233,85 30, -
241,87 32, -
241,87 32, -
273,47 48 287,47 
273,47 48 303,67 
284,53 49,61 310,74 
284,53 49,61 322,89 
286.09 44, 316,88 
286,09 44, 339,55 
277' 12 39,41 367,41 
308,09 45, 334,33 
308,09 45, 349,19 
239,03 13, -
247,32 14, -
247,32 14' -
281,37 23, 299,56 
281,37 23, 302,21 
292,52 22, 314,49 
292,52 22, 317,66 
293,16 17. 315,08 
293,16 17, 309,24 
283,86 13. 364,66 
299,78 12, 331,09 
299,78 12, . 321 '11 

y X y X y 

2, 52,1 3, 59,08 4,35 
9, 119' 14, 143;02 24,66 
1 ' 55 2, 62,79 3,92 

11, 119, 14 136,31 21 ,67 
- - - -- - - -
- - - -

96,E 328, 135, 390,78 135,10 
tOO, 338, 130. 395,31 130,20 
98, 343, 125, 396,22 125,30 

101' 354,1 120, 400,84 120,40 
95,1 351' 115, 400,06 115,50 
98, 365, 110, 405,80 110,50 
89,4 377, 95, 411' 17 95,90 
92, 363, 105, 404,51 105,70 
90, 369 100, 40,61 100,80 

1 ,51 153, 1, 161,35 2,97 
3, 160 5, 176,80 10,96 
- - - - -
- - - - -
- - - - -

57, 336, 88,90 395,31 88;90 
63, 345,. 84,00 392,28 84,00 
61, 349. 79,10 392,94 79,10 
62i 360, 74,2 . 399,97 74,20 
55, 356, 69,30 398,54 69,30 
57, 372,21 64,40 405,69 64.40 
48, 384, 49,70 400,84 49,70 
51. 368, 59,50 403,29 59,50 
51' 1 373, 54,60 398,50 54,60 
- - -
- - - -
- - - - -

30, 333, 42,70 369,27 42,70 
29, 334, 37,80 367,75 37,80 
27, 336, 32.20 360,04 32,90 
25,51 338,41 28,00 35~,31 28,00 
20, 332,31 23,10 249,71 28,10 
18, 314, 18,20 318,86 18,20 
13, 368,1 13,30 371,64 13,30 
9, 339, 8,40 348,65 8,40 
7, 341 ,57. 3,50 362,46 3,50 
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17. npoeKT u lfHCJIOB&Ie .l(&HH&Ie .l(JIH nocTpoeauH no.Qropoquoii ropJio
BHHbi ua 54 nyTH no BapuauTy N!! 17 

,:.;: 
Cl) 

'"' ;;.., 
1:::: 

~ 
~ 

1 

2 

3 

4 

5 

6· 

7 

8 

9 

• 
t:: -t: 

I 

2 

3 

4 

5 

l40 

I. TaGnuqa snaqe11uR conp.RraJOil(HX KpHBbiX 

"' ':.:: "" ,:.;: 
.., 

' 0 0 0 .. OJ 
<0 

.. QJ~ 

"' 
., 

"' 0: E-< X E-< X .. "" u >. .. 
"" u >. .. 

"" u 
0 .. :c ~ 1:::: 0 .. :c ~ - 0 :c :c ~ 

0. "' . 0. "' - 0. "' u Cl) u OJ .... Cl) c: 0 » ~E-.... 
Ill 

~ ~0 if.-. Ill 
~ -=:o » ;:f.-. Ill o.,.,._ "0:: :.:::c; 0"';>.. "0:: :.:::c; OQ:>;>.. "'0:: :.:::c; 

'"' 0 "' "' 0. :z; '-0 <( 

"' 0. 2 '-0 "' "' 0. 
>.,~:::; .. ..... ::z:: >..t:: " f-o ::z:: >.ot:: " f-o ::z:: p. "" ::>... 

38°8' 180 62,21 It 9, 79 10 32°38' 200 58,54 113,90 19 20°24' 200 35,98 71,20 

31 °48' 2CO 56,96 111,00 II 26°18' 200 46,72 91,80,20 15° 12' 250 33,35 66,30 
. . 

29°46'200 53, 16 103,90 12 24°16' 200 43,00 84,70 21 13° I 0' 200 23,08 45,96 

23°26' 225 46,66 92,613 13 17°56'250 I 39,45 78,25,22 6°50' 350 20,90 41 '72 
I 

24°34'225 49,00 96,47 14 19°4' 250 41,98 83,20123 7°58' 250 17,40 34,75 

18°14' 250 40, lO 79,55 15 12°44' 300 33,48 66,66 24 1°38' 300 4,26 8,55 
~ 

18°48' 250 41,38 82,03 16 13°18' 300 34,95 69,63 25 0°24' 1000 3,49 6,98 

)3°36' 350 41,72 83,06 17 8°6' 350 24,78 49,46 26 5°36' 350 17,12 34,20 

llo 350 33,70 67,20 18 5°30' 350 16,80 33,60 27 11°56' 200 20,90 41 ,64 

II. UoKaaarenu ropnoBHHbl no aapuanTy N!! 17 

(K 4Jur. 44) 

HanMenoaaHne Bcero 

I 
nnHHa ropnOBHHbl . . 315,05 M 

Konn'lecrao aaMe,u.nnrenel't 20 rur. 

PaccroliHHe 
nanbHero 
cron6nKa 

Bee MeranJia 

.u.o caMoro 
npelleJibHoro 

. 374,04 M 

. 530,50m 

06LUall JUIHHa nyreli • • 5 200 M 
' 

I 

I 
5,83 

0,37 

6,92 

9,82 

96,30 

I . nJIHHa ropJIOBHHbl DOlle'IH
TaHa KCIK paCCTOilHHe Meli<DY 
OCTpiiK3MH nepaoli H CaMOH 
ll3JJbHeil crpen, n. 

2. Bee ocranbHbie noncl!.eTbi 
u 

npon3oenenbl or nepoon crpen· 
KH llO npe.lleJibHOfO CTOJI

'6HKa K3ll(.llOro nyrn. 
3. CrpenKH .N2N116, 7, 9,14, 15, 

17, 21, 22-CHMMeTpH'IHble. 
4. Crpeno'IHbie nepeoollbl MN!! 

8, 9, 16, 17, 20-MapKH Jjll, 
ocranbHble nopM<lni>Hble nepe· 
BO,ll,bi-M~pKH J/9.    
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III. CneQHcJIHKBQHR aepxKero cTpoeHHR no aapHBHTY N!! 17 

(J< 4Jnr. 44) 

HaHMeHosaHHe aepxHero crpoeHHII 

CrpenO'IHbiX nepeao.nos K peJibC3M HOpMaJibHoro 
run a III-a c KpecroBHHOii MapKH I /9 (rHn 
HKrlC) • . • • • • • • • . • • • • • . • 

To ll<e c KpecTOBHHOH uapKH 1/11 (THO H K[ !C) . 
CHMMeTplPIHbi:I crpenO'!HbJJ. nepeso.uoa K penbcaM 

HOpMaJibHOrO TUna Ill-a C KpCCTOBHHOH MapKH 
1/9 (Tun 6blaweA M.-Ka3. )1{ • .n.) ••••••• 

To >Ke c KpecTOBHHOA uapKH 1/11 (THO l5b1BweH: 
M.-Ka3. >K • .n.) . • • • • . • ••••• ,. • 

CrpceHIIbiX cHMMeTpH'IHbJX crpeJJO"'HbJX oepeao.uos 
(seepHbiX) K peJJbC3M HOpM3JibHOI"O THfla Ill-a 
(nm 6bJBweH: M.-Ka3. lK • .n.) . . . . • • . . 

1:1: 
:s:: ... :c 

::r Q) 
:s:: c:>. 
:c <!) 

= :a 
~ 

<'I :s:: 

KOMDJI. 
I) 

I) 

I) 

I) 

I) 

0 
o::l 
!-o 
t) 

Q)::r 
~>':s:: 
::: :r: 
" ::: c"' ~Q) 

8 
6 

12 

4 

6 

2 

C.nsoeHHbJX nepeao.noa K penbcaM HOpMaJJbHOro 
THoa I II -a c KpecrosnHoli MapKH 1/11-1/9 · 

(THn 6blaweii M.-Ka3. lK • .u.) ••••••• • • 
.naoHHbiX 3HfJIHHCKHX nepeBO.llOB M3pKH 1/9 K 

penbcaM HopMaJJhHoro rHna III-a (THII HKnC) . I 1> I 2 
fnyli.H.l Ce'leHHH C KpeCTOBHHOft M8pKH 1/4,44 

(Tnn 6blawei-1 M.-Ka3. >K. Jl.) • • • • • • • • • I •> I 1 
Penhc HopMaJibHoro THna Ill-a co sceMH CKpenne-

Mer ann 
>. 

c,;::f 
:: ::: 

:c "" u:S::O:: 
<!)"( 
IQQ)CQ 

5798 
6 521 

5 798 

6521 

19 941 

13 632 

12380 

3800 

"" o:s:: :.:: 
:s: 11:1 s u 
\0 <!) 
0 11:1 

46384 
39126 

69576 

26084 

119 646 

27264 

24760 

3800 

---880 

nepeBO.UHbie 15[lyCb!l 
I 

= c:>. 
<!) ..a ;:;;: " "' Q) 
:s: !-o 

nor. M 
I) 

0) 

I) 

1) 

I) 

I) 

I) 

I ... >, 
QJ :t: ;:j .,. ::: 
:S::o:C 
'>o::~:S:: 
0~-o"( 
:<:t,>QJ 

163,75 
181,25 

163,75 

181,25 

474 

300 

203 

129 

-

' Q)QJ 
II" 

QJ:s:o 
::r"=ll:l 
\00!-o 
o:.:u 

1310 
I 088 

I 965 

725 

2 844-

60() 

406 

129 

HIIHMH , • I) 4 1401 42, 00 I 1'1:1 
Wnan • • • • • • • • • . • • • • • • . . • wT. 2 982 - 1 - 1 I> 1 - 1 -- • • • 

B c e r o - 530 520 -• 

I 
-

I 
9067 
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z' IU :1; X zg 4.9 "' - 3D J,g "' • ,.. ~ "' 

t------------------ Jl5.05 

1----------------- rJ4.tlll 

<lJH f. 44. npoeKT llO!lrOpO'IIiOH rop.IIOBHHbl H3 54 COpTHpOBO'IHbiX nyTH C !lBYMR cnyCKHbiMH IIYTliMH Ha BepWHHe ropKH. 

BapnanT :M 17 (pa3pa6oTaH aaTopoM). 
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IV. f(oop,AHHBTbl CTpeJJOJ( Jl KPHBbiX DO B8pii8HT)' N't 17 

(K «J!ar. 44) 

I nepeCe'leHHe Hnuo KpH- Bepwaua Koaeu KpH-u OcTpHe nepa 
~ oceii poi\ yrna BOA 
CJ - -- ·-
:!;:,: X y X y X y X y X y 
:;P!g 

1 0 0 11,36 0 165,68 0 178,00 0 90,81 1,66 
2 46,18 0 59,96 0 77,15 1,90 87.57 3 97,81 5,30 

- - - - - 130 12,34 149,94 16, 168,59 25,00 
2' 73,74 0 59,96 0 - - - -
3 225,12 50,17 250,89 61,64 - - - ·- -
4 237j45 55,66 . 243,16 58,20 - - - - -
4' 237,45 55,66 243' 16 58,20 - - - - - -
5 271,19 74,23 280,75 80,22 298,38 93,98 347.31 132, ,52 132,40 
5 - - - 308,68 97,48 357,09 127, 4,051127,50 
6 281,57 77,44 291 '73 82,52 3J5,65 96,00 361,80 122, ,96122,60 
6 - - 330,10 99,15 372,92 1}7' 9 H7,70 
7 283,16 73,88 293,74 78,02 325,24 92,42 369,8 112, 112,80 
7 - - - - 346,36 95,35 384,44 107, 107.10 
8 273,83 68,31 285,35 71,65 363,13 86,77 396,21 93, ,91 93.·20 
9 304,10 77,10 315,61 8Q,44 342,70 89,66 381.8 103, 1 103,00 
9 304,10 77,10 315,61 80,44 348,07 88,19 388,63 98,1 98,10 

to 135,94 0 147,30 0 163,50 1, 79 1s2,so 3, 9,98 
It 233,88 21,10 252,59 27,36 - - - - - -1·2 246,47 25,72 260,61 30,05 - - -
12' 246-,;47 25,32 260,61 30,05 - - - - - -
13 282,03 40,64 292,21 45 67 306,21 54,63 355,51 86, 86,.20 
13 282,03 40,64 29~,21 45,67 3:l2,41 60,60 364,30 81, 81,30 
14 292,67 42,83 303,?:1 46,91 329,48 58,37 368,68 76 76,40 
14 292,67 42,83 303,27 46,91 341 ,63 59,36 379,26 71 71 ,5Cl 
15 293,90 39,13 304,83 42,24 335,62 5~,&1 375,30 66,60 
15 293,90 39,13 . 304,83 42,24 358,29 54,32 390,95 61. 61 '70 
16 284,08 34,48 295,86 36,71 386' 15 45,39 402,78 47 47,00 
17 315.05 40,34 326,83 42,57 353,07 48,77 a87 ,081 6Q, 56,80 
17 315,05 40,34 3~6,83 42,57 367,93 48,42 51,90 392.46 51, 
18 238,10 7,81 257,77 10,37 - - - - -
19 251,47 9,54 266,06 11,44 - - - - -
19' 251,47 9,54 266,06 11,44 - - - - -20 289,11 17,70 300111 20,69 318,30 71,46 352,03 40,01 
~0 289,11 17,70 300,11 20,69 320,95 26,35 353.14 35, 35,10 
21 300.07 17,83 311 ,26 19,80 333,23 24,94 355.70 30, 30.20 
21 300,07 17,83 311,26 19,80 336,40 22,81 357 .r5 25, 25,30 
22 300,58 13,97 311,90 14,92 333,82 17,99 351,05 20, 20.40 
22 300,58 13,97 311,90 14,92 327,98 15,38 3~.34 15,50 
23 289,95 ll.27 302.60 11' ]9 383.40 10,63 386.89 10.60 
23' 300,45 11,20 318.52 9,63 349,83 6.56 358,59 5,70 
23' 300,45 11,20 318,52 9,63 339,85 5,12 860,80 0,80 
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B. OUMCAHHE If XAPAKTEPMCTHI<A TMnOBbiX fOPJIOBHH 
ABTOPA 

Ha qmr. 28-44 npHBe.lleHbl paapa6oraHHble asropoM THnOBbJe 
npoeKTbl llO.ll.fOpO"'HbiX ropJIOBHH (roJJOB) COpTHpOBOl!HbiX napKOB 
a KOJIHt~ecrse 17 sapHauros: a aapHaurax c N2 1 13 aropaH rop
M03HaSJ ll03HUHH paCCl!HT3H3 Ha y<:T3HOBKJ O)I.HOro 33Me.llJIHTeJISJ; 
B sap11aurax.Ji~ 14 17 ara n03HUHR YllJIHHeua AJISJ ycrauoBKH .ll.Byx 
33ME.'.llJIHTeJietf. 

OpHBe.lleHHble THnOoble npoeKTbi npe.llcraBJIHIOT co6oif 381COHl!eH· 
Hble pa60l!He l!epTe}I{H, OHH COnpOBO>K.lleHbJ cnel.J,HcfJHK3UHefi M3Te
pH3JIOB H Ta6JIHl.J,eH KOOp.llHH8T BCeX 9JieMeHTOB llOCTpOeHHH ropJIO
BIUibl (crpeJIOK H KpHBbiX), liTO .ll.OJI>KHO OOJJerl!HTb llOJJb30B3HHe HMH 
K3K llpH npoeKTHpOB3HHH, T3K If npu pa36HBKe B Harype Ha MeCTHOCTH. 

Bee n poeKTbl pa 3pa 6ora Hbl H3 ycJIOBHSI pacnoJio>KeHHH ocH ro
JIOBbl COprHpOBOttHOfO napKa H3 npHMOH. DpH He06XO.llHMOCTH B OT
.ZJ.eJJbHbiX CJJY'I3HX paCITOJIO>KI1Tb ropJJOBHHY Ha KpHBOH (qero, K3K 
npasHJIO, cJJe.nyer H36eraTb), ua.no ua ocuose npe.n:JJaraeMoro Mare
pHaJia, Bb16paB }I{E.'JJ3TeJibHbJH THllOBOH B3p113HT, nepenpoeKTHpOB8Tb 
ropJIOBHliY C ytJeTOM KpHBH3Hbl, COO'fBeTCTBYlOI.LJ.eH ll8HHOMY KOH· 
KperHOMY cnyqa~ • 

.UaHHbie, xapaKrepH3y~mHe pa3pa6orauuhle aaropoM runbl, npH
Be.lleHbl B T36.i1Hl.J,e 10. 

JlJIHH8 ropJIOBHHbl ll0JI.Cl!HT3H3 K3K paCCTOSIHHe Me>KJI:y OCTpH
K~MH nepBOH H C3MOH JI:3JibHeH crpeJIKH, OCT3JibHble llO.ll.ClJeTbl npO· 
H3Be.lleHbl OT nepBOH CTpeJIKH .ll.O JIHHHH npe.lleJibHbiX CTOJI6HKOB. 
Pact~er Koop.llHHar OT.lleJibHhiX aneMeuros ropJIOBHH npOH3Be.lleu: 
no JIHHHH a6Cl.J,HCC -- OT OCTpHKOB nepBOH CTpeJIKH, TIO JIHHHH Op,.!I,H· 
HaT OT OCH cnyCKHOfO nyTH. 

n p H M e .. a H 11 e. B ropJIOBII Ha.I c .llBYMll cnycKHbiMH nyrliMH, p~cqer 
K00p.li.HH8T IIpOHJBe.UeH TOJILKO .QJill O.UHOH IIOJIOBHHbl, TaK KaK BTOpaH IIOJIO
BHH8 OOJIHOCTbiO li.UeHTH'lHa C IIepBOH II pacnOJIOJKeHa CliMMeTpH'IHO C Hell. 
CrpeJikH BO BTOp.,fi (CHMMeTpH•IHOH) IIOJIOBHHe o603118'leHbl flO.ll. TeMH lKe 
HOMepaMH, 'tTO H B nepnoii. 

HaH6oJiee xapaKrepHbiM ~JIH pa36HpaeMbiX 3,.ll,ecb ropJIOBHH HB
JIHercst cne.lly~mee: 

1. JlJJHHa HanpaBJISI~Ili.HX nyrel1 npHMepHO O,.!I,HH3KOB8 nO BCeM 
DYliK3M. 

2. Pacnpe.ll.eJiureJihHble crpeJIKH no nyl!KaM, a TaKHCe crpeJIKH, 
Be,.ll,yW,He uenacpe.ncrseHHO Ha napKOBble nyTH, H3XO,.li,SITCH npHMepHO 
H3 O,.li,HH3KOBOM paCCTOHHHH OT rop6a. DocJie:UHee SIBJIHeTCH Kp3f1He 
B3lKHbiM 06CTOHTeJibCTBOM, .ll388H B03lVIOlKHOCTb BblBeCTH Bee H3'13JI3 
nyreA ua O.ZJ.HHaKosyiO pactterHy~ BbiCOTy. B cJiytiae ua.no6HOCTH 
KrafiHHe ny'IKH MO>KHO cneuHaJIH3Hposarh .n:JUI nJIO.XHX 6eryuos, 
npH1I8B HM OTJilfl!HbiH OT OCT3JibHbiX npocflHJib. Ha npHMepe O,.li,HOii 
H3 H31160Jiee CJIOlKHbiX rOpJIOBHH H3 64 nyTH, npHBe.lleHHOH Ha cfJHr. 38, 
BH.li.HO, ttTO uanpanJIHIOl.l.J,He nyr11, ual!HHaH OT sepxuero no t~epTemy 
ny'IKa, OT uat~aJia ropJIOBHHbl .li.O pacnpe,.!I,eJIHTeJibHbiX crpeJIOK N2 4, 
10, 17 H 24, HMe~T npHME'pHO O,.!I,HH3KOBY~ llJIHHY, CUOTBeTCTBeHHO 

paBHY~ 220,36, 231,48, 239,37 lf 238,79 nor. M. 
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4 

5 
6 
7 
8 

9 

10 
11 

12 
13 
14 
15 
16 
17 

M 
:tJG.I 
:1: :G 
~0.. 
u 0 
;.-,'-
t:: c<S 
u :I: 

o,:s: 
O:Q) 
u ... 
=>. :rr::; 

2 
2 
1 

1 
1 
1 

1 
2 
1 
1 
2 
1 
2 
2 
1 
1 
2 

I 

nnHH3 ropJIOBHHbl O.o:s: 
0 Q) 
c.J ... 

B.M 0;.-, 
lilt:; .... 
u ~ B cpe.uHeM tUo 
rr = H a OJJ.HH =o noJIH3R >;p,. nyTh (Koa!j>. 
O:s: 

::.:: ... ropnos.) 

32 201,78 6,30 

48 260,48 5,48 

48 258,92 5,39 

32 178,83 5,59 

40 245,41 6,13 

54 245,41 4,04 

36 204,68 5,68 

36 227,71 6,32 

56 262,93 4,70 

64 275,39 4,30 

64 300,53 4,70 

·54 285,74 5,29 

54 297,33 5,51 

48 272,98 5,69 

48 270,47 5,63 
54 296,31 5,49 

54 315,05 5,83 

Ta611u~a 10 

KonH"'IecToo 
PaccT . .uo caMoro 

Bee MeTanna .naJJbHero npell. 06maH JJ.JII'!Ha nyTeii 

33MeJJ.JIHTeneii CTOJJ6HK3 B T011H3l. B M 
• 

B M 
-- -· 

B cpeJJ.IL B cpeJJ.H. Ha B cpe.nH. Ha B cpe.uH. H a 
Bcero Ha O.llHII Bcero Bcero Bcero 

nyTb O.lli1H nyTb OJJ.HH llJTb O.llHH nyTb 

I 
10 0,31 255 7,97 314 9,80 2988 93,00 
16 0,33 312,56 6,51 477 9,16 4708 98,10 
15 0,31 311 6,48 459 9,56 4568 95,20 

9 0,28 232 7,25 291 9,10 2942 92,00 

13 0,32 302 7,55 376 9,40 2780 94,50 

17 0,31 302 5,59 510 9,41 5079 94,00 

9 0,25 263,67 7,32 321,5 8,93 3256 90,54 

10 0,23 286,70 7,96 346,5 9,62 3 ::o4 . 91 '78 
19 0,24 319 5,70 531 9,48 5404 96' !'0 
21 0,33 329 5,14 621 9,70 6170 96,50 

22 0,34 354' 13 5,33 642,5 I 10,03 6280 98,10 
' I 

15 0,28 333 6,17 491 I 9,13 5100 98,54 
t ' 

345 
I 

16 0,30 6,39 519 9,61 5 148 95,33 

20 0,42 325,06 6,77 482,00 10,04 4758 99,12 

18 0,37 322,55 6,72 462 9,62 4604 95,91 
I 18 0,33 355,30 6,58 502 9,?0 5140 95,18 ' 
' 

20 0,37 374,04 i 6,92 530,55 9,82 5200 96,30 
' I J 
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PaccroRHHe .um1 paa.uenureJI&Hhlx crpenoK, oe.rr.yw.ux Henocpe.n
creeuao ua nyrH, KaK-ro: .N'2 7, 8, 9, 12, 13, 14, 15, 20 H r . .rr.., or 
H31!3JI3 rOpJIOBHHbl .LlO OCTpHKOB H33B3HHbiX CTpeJIOK, KOJie6JieTCSI 
B npe.LI.eJiaX OT 275 .LI.O 300 M, npH qeM CTpeJIKH KpaitHHX nyqKQB 
N!! 7, 8, 9, oe.rr.yrn.ue ua nyrH c 60JihlliHM conporueneuHeM, BBH.UY 
uaJIHqHH 6oJiee KPYThiX KpHBhiX, pacnonaraiOrCH 6JJH>Ke K rop6y. 

3. YqHTbiB8SI pe3KHe KOJie6aHHH TeMneparyphl H KJIHM3TH'IeCKHe 
ycnoBHH no speMeHaM ro.ua B 6oJI&lliHHcree pauouos Coi03a, paauo
po.LI.HOCTh 88fOHOnOTOKOB no aecy H pa3HOTHnHOCTb Halllero B3fOH
HOro napKa, cqHraeM naH6oJiee u.eJiecoo6paaubiM ycrpaHear& ropKH c 
JI.BYMH cnyCKHbiMH nyTHMH pa3HOfO npocpHJIH (3HMHSISI H JieTHSISI ropKH). 
Y CTpOHCTBO O.li.HOrO cnyCKHOrO nyTH MOlKHO .LI.OllJCTHTb TOJibKO .UJIH 
ropOK, nepepa6aTblB310ll.UiX HCKJIIQqHTeJihHO rpymeHhlfi llOTOK, HMeiO
liJ.HH cra6HJihHhiA xapaKrep, H pacnoJio>KeHHhlx a paiiouax, r.rr.e ue 6bl
saer 60JiblliHX cuerona.uos H CHJJbHbiX aerpoa. Hcxo.rr.H H3 9THX 
C006pa>KeHHH, 60JiblllHHCTBO rOpJIOBHH C O.ll.HHM cnyCKHbiM nyreM, 
K3K-TO: B3pH3HTbl .N'!! 3, 4, 7, 10, 12, 15, }6, 33npoeKTHpOB3Hbl T3K, 
qro nerKo Moryr 6hiTh nepe.rr.enaHhl ua ABa cnycKHhiX nyru, 6e3 
KOpeHHOrO nepeycrpOHCTBa BCeH fOJIOBbl, 3 TOJibKO C ll3CTHllHOH 
nepeKJI3JI.KOH nepe.rr.HeB-y3KOH 'I8CTH ee, He 38TparHB3SI HH TOpM03-
HbiX noauu.uA nepe.ll nyqKaMH, HH caMHX nytiKOB. TaKHM o6pa30M, 
nepequcneHHble Bhlllie eapH3HThl N!! 3, 4, 7, 10, 12, 15 H 16 Moryr 
6h!Tb nepe.rr.enaHbl a aapHaHThl N2 1, 2, 8, 11, 13, 14 H 17. 

nepe.UeJIK3 rOpJIOBHHbl C O.ll.HHM cnyCKHbiM nyTeM Ha .li.B8 He H8-
MHOf0 yaeJIHqHeaeT .llJIHHY ee, l!TO BH.llHO H3 T36JIHU.bl 11. 

Ta6Auqa 71 

CpaBHeHHe O.QHOHMeHHLIX B3PH8HTOB C O.QHHM H ABYMR cnycKHbiMH nyTJIMH H8 ropKe 

KoJIH'l. KOJIH'I. I Y .!{JlHHeHHe 
N2N2 I .Umt Ha ropHo-

cnyCKH cop·mpoa. 
B M B Ol BapHaHTOB u u BHHbl B M nyreH nyrea /o 

4 I 32 178,83 22,95 12,8 
I 2 I 32 201 '78 
3 I I 48 258,92 !,56 0.6 
2 2 48 260,48 
7 I 36 204,68 23,03 II , 3 
8 2 36 227,71 

10 I 64 275,39 25, 14 9, I 
II 2 64 300,53 
12 

I I 54 285,74 11.59 
I 

4, I 
13 2 54 297,33 ' 

14 2 48 272,98 
15 I 48 270,47 2,51 0,9 
16 I 54 296,31 18,74 6,3 
17 2 54 315,05 

TexHHKa H B03MO>KHOCTb raKoA nepe.rr.enKH ropJIOBHHbl noKa3aHa 
ua npHMepe npeepameHHH sapnanTa .N'!! 2 e .N'!! 3, npnee.ueHHOM ua 
cpHr. 45. 
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B HaCTOHIUeM npnMepe nepeycTpolicrso orpaHnrmoaercH paaoop
KOA onHoro cnooeHHoro H onHoro crpoeHHoro(oeepHoro) nepeso~a 
U 33MeHOH HX 1JeTblpbMH npOCTbiMH CTpeJIK8MH, JlBYI't'IH 8HfJIHHCKHMH 
C O~HHM rJiyXUM CelieHHeM. OepeycrpOHCTBO npOH3BO,llHTCH B npe
,lleJI8X C8MOH y3KOfi (nepe,llHeif) 1J8CTH ropJIOBHHbl H8 npOTSDKeHHH 
He 60Jiee 140 150 M. BCH OCT8JibH8H 1.!8CTb ropnOBHHbl, BKJII01.!3H H 
38Me,llJIHTeJIH B KOJIH'IeCTBe 12 IllT. H8 TpeTbeif il03HU.HH, OCTaeTCH 
HeTpoHyToR. npnMepHO TBKYIO >Ke CJIQ}I{HOCTb npe,llCT8BJIHeT nepe
.n:enKa rOpJIOBHHbl H no OCT8JibHbiM B8pH8HT8M. 

4. 4pe3Bbi1J8HHO npOCTO pewaeTCH BOnpOC C BbiJleJieHHeM Ol!epe.n:
HOCTH pa60T no pa3BHTHIO COpTHpOBOlJHOfO napi<a, T8K K8K npoeKTbl 
ropJIOBHH pa3HbiX sapnaaros ysH33Hbi Mem.n:y co6oR raKHM o6pa-

u 

30M, liTO ,ll8JibHeHwee p83BHTHe COpTHpOB0 1IHOrO napKa Ha 3H8 11H-

---------1- - - E 

- - -<..--= =-- ")--

<l>Hr. 45. 

TeJibHO 60JJbWee KOJIH'IeCTBO nyrefi, 'IeM 6biJIO nepBOH8l:J3JlbHO npe
JlYCMOTpeHO, B03MOlKHO npOH3BO,llHTh nocpe.llCTBOM H8p8lllHB8HIHJ 
.n.ononHHTeJihHbiX ny qKos 6ea cepbeasoii ndMKH H nepeycrpoRcrsa 
ropnoBHHbl. TaKHM o6paaoM sapnaar NQ 1 c 32 nyTHMH .n:o6aoJieHHeM 
.n:syx nytiKOB MomeT 6b1Th npeorameH s oapnaHT N!! 2 c 48 nyrHMH, 
sapHaHT .N!! 8 s .N!! 13 H T. n. Ha cpHr. 46 noKaaaHo nocrenenHoe 
p83BHTHe COpTHpOBOl:JHOrO napKa no oqepe,llHM: 

1-H oqepe.n:b JJ.O 22 nyreif 
2-H , , 32 , 
3-H , , 48 , 
4-H H nocJieJlyiDmHe l)I.Iepe.n:u .n:o 64 nyreif. 
nnH 803MOlKHOCTH npOH3BO,llHTb nepetiHCJieHHbie B nyHKT8X 3 H 

4 npeo6pa30B8HHH ,llJIHH)' ropJJOBHHbl C O,llHHM cnyCKHbiM nyreM 
riOTpe60B8JIOCb HeCKOJibKO yseJIH'IHTh, no cpaBHeHHIO C MHHHM8JihHOH 
pacqeTHOH, HO peayJibT8Tbl OT STOro MeponpHHTHH 3H8l!HTeJibHO npe
BOCXO.li.HT He3H8l!HTeJibHOe YXYJlliieHHe K03cpHU.HeHT8 ropJIOBHHbl, KO· 
TOpOe np11 3TOM nonyqaeTCH. 

5. BapnaHTbi .N!! I, 4, 7 n 8 Ha 32 H 36 nyTeR 3anpoeKTHposaHhi 
npHMbiMH yqaCTKaMH .li.JIH yCT8HOBKH TOJibKO .li.BYX ll03HUHH 38Me,ll.· 
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mneJJeu, tJeM .zwcrurHyro coKpamenue .ZVIHHbi ropJIOBHHhl c .noeeD.e
aHeM ee eeJIMtJHHbl .li.O pasMepoe nopH.ni<a 178.83 201,78 M e o.nHo
HME'HHhiX eapHaHrax ;N'2 1,4 H 204,68 227,71 M B eapHaHrax N!! 7, 8. 

3TH B3pH3HTbl, KOTOpbie SIBJJRIOTCSI COCT3BHOt\ lJ3CTbiO DOCJie.nyiO
lli,HX B3pH3HTOB Ha 48 H 54 nyTH, DOJiyqaeMbiX DOCpe.D.CTBOM .li.3JJb
Heihiiero H3p3lllHB3HHH .llODOJJHHTeJJbHhiX nylJKOB, CJie.lJ_yer paCCM3T

pHB3Tb I<aK O.llHY H3 oqepe.neu pa3BHTHH, K0f.ll3 eme MO.>KeT norpe-
60B3TbCH o reqenue H3BecrHoro epeMeHH npHMeHeHue pyqHororop

MOJKeHHH, K0f.ll3 COKpameHHe o6meR .nJIHHhl ropJJOBHHbl H DOHH)I(e

HHe BbiCOTbl ropKH OC06eHHO OlllYTHTeJJhHO, a B CJJyqae H3.li.06HOCTH 
,llOIIOnHHTeJJbHYIO TOpM03HYIO D03HIJ;HIO (C BhiKH.D.HbiM 6aWM3KOM) 
B03MOJKHO ycrpOHTh H H3 KpHBOR. 

npH nepeXOll.e H3 MeXaHH'IeCKOe H MHOfOCTeneHHOe TOpMO)I{eHHe, 

eCJIH noua.n,o6HTCH ycrpOfiCTBO .li.OllOJIHHTt'JibHOR TOpM03HOH 003HUHH, 
B 83pH3HTbl N'!! 1 H 8 CJJeD.yer BtieCTH CJJe.nyroruee He3H3lJHTeJibHOe 

H3MeHeHHe, K3K DOK333HO ua cpur. 47: BMeCTO 3HfJIHACK01i CTpeJIKH 

-----

Nf' l•/1 N? "' 0. J 
• --- --- - - --- ,. - - ~ - . :::. 

Nt' I 
HI "'' N]' -,,_05 -

~Hr. 47. 

YKJI3.ll.biB310TCH .nea npoCThiX nepeeo.na, N2N!! 2' H 3', M€lK.li.Y KOTOpbiMH 
Bhl.LJ.eJIHeTCH npfiMOH yqacTOK norpe6HOfi BeJIHIIHHbl H3 O.li.HH HJIH 

.n.ea saM e.llJIH 1 eJIH. 
fnyxoe Ce'-IeHHe H CTpenKa .N'!! 1 npH 3TOM OTO.li.BHf310TCH BJJeBO 

COOTBeTCTBeHHO Ha 44,06 HJJH 56,56 M, B 33BHCHMOCTH OT KOJIHtJe

Cl'Ba yKJia.lJ.biBaeMbiX saMe.llJIHTeJiefi, H ua 3TY aenu'IHHY y.llJIHHHercH 

BCH ropJIOBHH3 (Ha cpHr. 47 llOK333HO DYHKTHPOM) 
J.b aH3JIH33 npe.ll.JiaraeMbiX 17 B3pH3HTOB DOJ[.rOpOQHhiX rOpJJOBHH 

COpntp0B04HbiX napKOB He06XO.li.HM0 C.lleJiaTb CJie.UyiO.ll\He BbiBO.ll.hl. 
1. l1CX01I.H 113 OCHOBHOH yCT3HOBI<H 0 L(eJieC006pa3HOCTH, npo

eKTHpOB3Tb ropKH C .li.BYMSI cnycKHhiMH DYTS1MH Ha BeplllHHe, MO)I{HO 
peKOMeHllOB3Tb eapH3HTbl: .N'!! 1, 2, 3, 4, 7, 8, 10, 1), 12, 13, 14, 
15, 16 H 17. BapHaHThl .N'!! 3, 4, 7, 10, 12, 15 u 16 c O.li.HHM cnycK

HhlM nyreM nOJIHOCTbiO y.noeJJersopSIIOT sroMy rpe6oeaHHIO, raK 

K-aK nerKo Moryr 6biTh nepe.ll.eJiaHbl Ha .li.Ba nyru, KaK yKa3aHO 
BhiWe B :nofi rJiase. 

2. Ba p11aHTbl .N'!! 5, 6 u 9 c O.l1HHM cnycKHbiM nyreM ae MoryT 

6blrb s .naJibHeRweM nepeD.eJJaHbl Ha .usa nyr11. B BHJlY enoJIHe 
XOpOlliHX DOK333TeJieH STHX ropJIOBHH, HX MOlKHO npHMeHHTb npH 

HaJIH4HH rpyJKeHoro earoHa-noroKa, HMe10mero cTa6HJibHblfi 

xapaKrep, H ycrOH'IHBblX B cpeJJ.HeM KJIHM3TH4eCKHX YCJIOBHA. npa 
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9TOM npe.l(llOl!TeHHe CJie.D.yer OT.ll8Tb B3pH8HT8M N'!! 5 H 6, KOTOpble 

.D.pyr .a:pyra .n.onoJIHSJlOT, HMeiOT JIYlllllHe noKaaaTeJJH H 6oJiee YJI.06Hbi 

.l(JUI BbJ.l(eJieHHH Otiepe.llHOCTH pa60T p83BHTHD. 
3. npuMeueuue nylJKOB c 9 ITYTDMH B aapuaurax N'!! 7, 8, 12, 13, 

16 H 17 )1.8eT HeKOTOpOe y.l(JIHHeHHe ropJIOBHHhl DO Cp3BHeHHIO C 
8-nyTHhJMH nyl:JKSMH, HO 38TO OOJiyqaeTCSI yMeHbllleHHe KOJJHtleCTB8 

OOTpe6HblX perap.n.epOB npH OAHHSKOBOH .LJ.JJHHe TOpM03HOrO nyTH. 
Bonpoc 0 u;eJieC006p83HOCTH npHMeHeHHH TOro HJJH HHOrO 88pH-

3HT8 .l(OJI>KeH 6h1Tb peweH 8 K8>K.l(OM OT.l(eJibHOM CJJyqae nocpe.l(CTBOM 

9KOHOMHqecKoro no.n.ctieTa. B 3aKJIJOqeuKe npH80.l(HM 8hl.ll:epmKH H3 
nocrauosJJeHHH Hayquo-rexuaqecKoro cosera 9KCnJioarauuouuoro yn

paaJJeHHH HKnC no paccMaTpasaeMoMy sonpocy: 
I. npu onpe.n.eJJeHHH 11HCJJ8 TOpM03Hbi:X 003HUHA MeX3HH3HpOB3H

HblX ropOK HCXO.l(HTb H3 CJJe.l(yiOJ.U.HX OOJIO>KeHHH: 

1. Ha3H8t:reHHe nepsoit ll03HUHH B OCHOBHOM Bhlp8BHHB8Tb 

pa3HHUY Me>K.n.y BbiCOTOH 3HMHeH ropKH If BbiCOTOH JieTHeH ropKH. 
2. Ha3H8QeHHe BTOpOH IT03HUHH yMeHbWeHHe CKOpOCTH 88rOHOB, 

6e3 yqera MeCT8 OOJIHOH HX OCT8HOBKH Ha OO.l(rOpOl:IHbiX nyTHX; 

CKOpOCTb npH OO.llXO.l(e saroua KO BTOpOH 003HUHH OOJiee onpe.lle
JJeHH8, tieM npH OO.l(XO.l(e K nepsoA 003HUHH, H 38BHCHT OT npo
ci>HJIH H 6eryHa. CTeneHb noTpe6uoro ropMo>KeHHSI ua aropoif no3H
UHH TeM C8MbiM SIBJIHeTCH .llOCT3TOt:fHO TOl:JHOH BeJIHlJHHOH, 

3. Ha3uaqeune rperbeii noauuun o6ecnetrHTb aarouy JIHWb ue
o6xo.n.HMbJH AOOOJIHHTeJJbHbiH npo6er .l(O OOJIHOH ero OCT8HOBKH Ha 

o.n.HOM H3 noAropol:JHhiX nyreA, npn qeM o6II.J;aH norpe6HOCTb perap
nepo8 H8 3TOH ll03HJ..J;HH .l(OJilKH8 o6ecnetiH88Tb 803MO>KHOCTb ITOJIHOH 

OCT8HOBKH B8f0H8. 

4. 11cxo.n.nrb H3 npuuu;una u.eJJecoo6pa3HOCTH HM.eTh scerna, 
K8K npaBHJI01 .l(B3 nyTH ITOJJ. .l(Be ropKH, 3HMHIOIO H JieTHIOIO. JlHillb 
B OT.l(eJJbHhiX CJiyqaSIX C YCTOHtiHBbiM rpy>KeHhiM llOTOKOM H C ycroii

qHBbiMH B cpe.l(HeM KJIHM8THqeCKHMH YCJI08HSIMH pa60Thl Ha rOpKe 

.z:r.onyCTHTb ycTpOHCTBO OJJ.HOH ropKH. 
5. 11CXO.lJ.H H3 BbJllleH3JJOlKeHHOrO, peKOM€HJJ.088Tb, K8K npa8HJIO, 

ycrpotiCTBO JJHIDb .li:BYX ll03HUHI"f, COBMeCTHB nepoyro ll03HUHIO CO 

oropo:A. Ycrpoticrso nepooti no3HUHH .nonycTHTb TOJihKO npu o6o
cuoeauun ee CITeUHRJJbHbiMH TeXHHK0-3KOROMHtieCKHMH paclfeTRMH, 

0 npaB.l(bl B310II.J;HMH ee C TOtieK 3peHHH: 
a) He.l(OCT3TQqHOH KOHCTpyKTHBHO:A MOlllHOCTH peTap.z:r.epoB; 
6) SI<OHOMuquocrhiO npu pacnpe.z:r.eneunu o6II.J;ero norpe6uoro 

l:JHc.na perap.n.epoo. 
II. no.n.ropotJHhiH napK copTHpOBOtJHhiX nyreif npoeKrnpooaTh 

OT.LJ.eJibHb!MH nyql<aMH, DpH qeM quCJIO nyTeH 8 OT.l(eJibHOM nyqKe 

cqHT3Tb QeJieCOOOp83HbiM HMeTb OT 6 )1.0 9 8 38BHCHMOCTH OT: 
a) o6mero nep<:neKTHBHoro KOJIHlJeCTBa nyreA 8 no.nropoquoM 

napKe, npu tJeM .z:r.nst KOJIHtiecTaa nyreA caepx 24 npe.n.nolJTHTeJibHee 

HMeTh nytrKH no 8 9 nyreA; 
6) o6w.eii KOHCTpyKUHH rOJIOBbl no.n.ropoquoro napl<a 8 3aBHCfi

MOCTH OT cneu;Hcl>lPieCKHX YCJIOBHH, C TeM, lJT06hl 6biJIH o6ecneqeHbi 
H JIYl:JWHe 3KCIIJI08T8UHOHHbJe xapaKrepHCTHKH rOJIOBbl (It8HMeHbll18H 
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)J.JH1H3, MHHHM3JibHblH pa.llHYC, JIYtilUHH K03cf>HU.HeHT rOpJIOBHHbl H T • .!J..). 
III. CIJHT3Th u.eJiecoo6pa3HbiM npuMeHHTh Ha cTpeJIOIJHhiX yJIHu.ax 

u a no.n:ropoqHOM napKe see MapKH cTpeJioqHhiX nepeao.n.oa, o6ecne
IJHBaromux B03MO>KHOCTb yMeHbW3Tb .llJIHHy fOJIOBbl flO)J.fOpoqHQfO 
napKa, B IJ3CTHOCTH ll!H pOKO IIpHMeHHTb: 

a) C.llBOeHHble CTpeJIOlJHhie nepeBO.ll.hl; 

6) CHMMeTpHIIHble CTpeJIOlJHble nepeBO.ll.hl C M3pKOH KpeCTOBHHhl 

1/6,5 H 1/6, 
B) CTpeJIOIJHbie nepeBO.ll.hl C KpeCTOBHH3MH, paCJIOJIO)f{eHHhiMH H8 

KpHBOH, T. e. C O.llHHM KpHB0.1IHHe&fHbiM pa6oqHM K3HTOM cep.lle11HHI<3. 

IV PeKoMeH.n;oaaTb T3K)f{e a rex )f{e u.em1x rrpH npoeKTHpoaaHHH 

IIO)J.fOpOliHblX fOJIOB COpTHpOBOlJHbiX napKOB IIpHMeHeHHe y.noJKeHHblX 
H3 .ITeHHHCKO&f >K. )J., C.li.BOeHHbiX H lJeThlpexnyTHbiX CTpe.noqHbiX 
nepeBO.llOB (nocJiellHHe ,nJIH cJiyiJaea 11HCJia nyTeA a nyliKe 6oJiee 6). 

V. 0pOCHTb UOTY H UO nopy11HTb 11CCJie.li.OB3TeJJbCKOMY HHCTHTy
TY nyTH COCT3BHTb npoeKT KpeCTOBHHhl C M3pKO:f:i 1/6 H 1/6,5 .li.JJH 

B03MO)J(H0CTH YKJJ3.li.KH ee Ha no.zr;ropOIJHOM rrapi<e B CHMMerpH11HhiX 
nepeao.n.ax c npHMeueHHeM pa.n.uyca cTpeJIOtJHOH KpHsoii He MeHee 
180 M H npOeKT KpyTOH KpeCTOBHHbl C I<pHBOJJHHeitHbiMH yCOBHK3MH. 

VI. npu npoeKTHpOB3HHH fO.liOBbl BCHKOro coprHpoaoqHoro napKa 

HCXO.llHTb H3 ycraHOBKH B nepcneKTMBe MeX3HH33U.HH rOpKH, eCJIH 

IIOCJJe.llHHH He peweHa HeMellJieHHO IIpH COOpy)f{eHHH rOpKH, CJie.ll0-
83TeJJhHO, rrpoeKrHpomca roJIOBhi copTHpoaoqHoro rrapKa AOJI>KHa aec
THCh C pacqeTOM H3 H3HMeHblllee KOJIHqeCTBO nyTeBbiX pa60T IIpH 

nepeycTpOHCTBe HeMeX3HH3HpOB3HHOH ropKH B MeX3HH3HpOB3HHyiD. 
VII. OpH rrocJJe.lloaareJibHOM pacnoJIO)f{eHHH napKOB npHeMa H 

COpTiipOBKH peKOMeH.llOB3Tb p3CIIOJI3f3Tb rop6 ropKH OT BhiXO.llHbiX 

CTpeJIOK IIpHeMHOfO II3pK3 H3 paCCTOHHHH, o6ecneqHB310llleM ,.U.OCT3· 
TOIJHYIO BeJIHlJHHY IIO.ll"beMHOH ti3CTH .llJIH B03MOJKHOCTH npOH3BO,.U.CTB3 

pacuenKH H3ABHraeMhiX aarOHOB H ycrpOHCTB3 ABYX nyreii (3HMHeH 
H JieTHeii fOpOK) B p33HhiX ypOBHHX. Ha OCHOBe .ll3HHbiX npaKTHKH 
MO>KHO peKOMeH.llOB3Tb MHHHM3JibHOe paCCTOHHHe 150 200 M, IIpH 

lJeM B 33BHCHMOCTH OT ecTeCTBeHHOfO peJibect>a MeCTHOCTH 3TO paC· 

CTOHHHe MO)f{eT 6b1Tb yaeJIHtJeHO, eCJIH 3THM .Jl.OCTHf3eTCH :lH3'lJH· 
TeJibH3H 3KOHOl\mH B 3eMJJHHbiX pa60T3X. 

VIII. WupHHY MeJK.n:ynyrhH a IIOJI.ropot~HOM napKe onpe.lleJIHTb cor
JJacaoycTaHOBJieHaoMy ra6apHry 4,9 At, C'U1T3H, qro rrpHMeHeHHe MaHea
pOBbiX TH raqe}i (TpaKTOpOB) npH H3JIHqHH HanpaBJIHlOI..U.HX .ne)f{HeH o6ec~ 
ne'IHB3eT H0pM3JlbHYIO pa6oTy THraqeii: II pH 3THX p33Mepax MeltGlynyTh5J. 

IX. nonepeqHhiA npoct>HJJb no,llropoqaoro coprHpoeoquoro napKa 
npOeKTHpOB3Tb JIHWb C yqeTOM OTBO)l3 BOJI.bl H C pacqeTOM H3 ITO· 

HHlKeHHe KpaitHHX nyreti (KpatiHero nyqKa) B BH.llY 60JibWOf0 CO

npOTHBJieHHH, npeonoJieaaeMoro aaroHoM npH c.ne.n.oaaHHH Ha aTH 
nyTH. BeJIHquHa YKJIOHa He .li.OJilKHa 6b1Tb a o6e cropOHhl oT ueHT
paJibHOH OCH napKa Meaee 20fop H MO>KeT KOJie63TbCH B 33BHCHMOCTH 

OT MeCTHbiX YCJIOBHii H paclleTOB AO 80fo0• 

X. BepmuHy (rop6) ropKH npoeKrupoaaTb aa paccTOHHHH 10--12 M 

or nepeoA pacnpe.lleJIHTeJihHOA crpeJIKH . .llJIH 3HMHeii ropKH rop6 MO· 

IKeT 6b!Tb HeCKOJibKO YJI.3JieH )J.JIH IIOJiyiieHHH .!J.OIIOJIHHTeJibHOH BbiCOThi.    
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nPHJ10)1{£HHE 1 

3Al(J1104EHUE KOMHCCIHI DO OECJIEJ];OBAHHIO PA60Tbl TPEX 
CTPOEHHbiX (BEEPHbiX) CHMMETPH4HbiX CTPEJ104HbiX DE
PEBO}lOB, YJIO>KEHHbiX HA IO)KHO:A rOPI{E CT. 1{04ETOBI{A 

JIEHUHCKOA }1{. ));. 

1933 fO)J.a, 113pTa 31 )J.Hfi, H8MH OCMOTpeHhi 3 CTpOeHHbiX CHM

MeTpHliHhiX crpenottHhiX nepeso,lla, yno.>KeHHhle s OKT5l6pe 1931 
fO)J.a B fOJIOBe OO)J.rOpOtiHOrO COpTHpOBOI.IHOfO napKa tteTHOti CTO

pOHbl cT. Kot~eToaKa .neHHHCKoD .>K • .D;., n, o6cym.JJ.eH aonpoc o6 
OC06eHHOCTHX YKJI3)J.KH H SKCOJIOaTal.(HH 9THX CTpeJIOK Ha npOTH>KeHHH 
P/2-rO.ZI.HttHOH Hx cny>K6bl. 

Pa36HBKa CTpoeHHOrO CHMMeTpHtiHOrO nepeBO.lla Ha MeCTHOCTH 
3arpynaeHHR He npe.llcTaBJIHeT, raK>Ke H .l(3JibJ,et1lllaH pa36HBKa crpe

JIOttHoA. ynHI.thl He Bbi3hiBaeT KaKHX·mt6o 38TPY.lHeHHH no cpasHeHHIO 
C pa36HBKOH H 6e3 YKJI8)J.KH CTpOeHHbiX nepeBO.UOB. 

YKnaaKa CTpoeHHoro CTpenOliHOro nepesoaa H3Tpex O.l(HHOttHhiX 
CTpeJIOK THna III-a npOH3BO)J.HJ13Cb OTHOCHTeJibHO OCH CHMMeTp11IIHO . 

.D.nH yKJiali.KH .llBYX crpenoK cpeaHeA IIaCTH npHMeHHJIHCb cKB03Hble 
CTpeJIOtiHble 6aUJM3KH C npHsapeHHbiMH yrOJIK3MH .l(JI51 nrnmpenJieHHH 

paMHhiX penhCOB. KoHCTPYKUHH sra oKa3aJiacb CJIO>KHOA H 3arpy 11.· 
HHIOllleH c60pKy CTpeJIOK. YrOJIKH no CBapKe OTJiaMbiB3JIHCb, noiieMy 
npHWJIOCb CKB03Hble 6aUJM3KH 33MeHHTb pa3)J.eJibHbiMH )J.JIH K8}K)J.0H 

CTOpOHbl C npH.KJienaHHbiMH yrOJIK3MH. 
8 CnJieTel-fHH H3 tteTblpex KpeCTOBHH cpe.liHHe KpeCTOBHHbl TaH

reHCa 1/9 He06XO)J.HMO CHa6>K8Tb YllJIHHeHHbiMH Ha 567 MM ycOBH· 

KaMH no OD.HOMY Ha KpecTOBimy, 1n06bi aru ycosHKH yKJia.JJ.biBaJIHCb 

B CTbiK :XBOCTUBOA li8CTH nepeD.HeR KpeCTOBHHbi TaHreHca 1/8. 
HcnOJib30eaHue scTasKH peJibCa OTMetteHHOH .JJ.JIHHhl, coenHHeH

aoro H3KJI3)J.K8MH C yCOBHK3MH CMelKHbiX KpeCTOBHH, HeBhlfO,ll.HO, TaK 

K8K CTbiKH 6biCTpO paccrpaHB310TCH. 
TepMHt:IeCKaJI CsapKa XOTH H He npoeKTHpOB3JI3Cb B JJ:3HHOM C' Jiyt:Jae, 

ace me onb!T csapKH penbCOBhiX CThiKOB yKa3hlsaeT Ha HeHa.rrem

HOCTb T8KOfO COe)J.HHeHHH BCJie)J.CTBHe Hepe)J.KHX H3JIOMOB no Mecry 

CBapKH. CrpeJIOlJHble nepeBO.llbl He06XO.llliMO OTKJ181lb!B3Tb Ha KOM
OJitKTe 6pycheB cneuHaJihHOH .llJISI ,llaHHoro nepeoo.na .JJ.JIHHhl. DpH 
YKJI3.li.Ke cTpoeHHoro nepeBO.ll.a sa nepen.llcTeHHhiX 6pyCbHX O.JJ.HHOtt-
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IIPHJIOJICEHHJ:) .? 

-
PACliET CHMMETPI14HOfO (BEEPHOfO) CTPOEHHOfO llEPE· 

BO,IJ;A HA 4 llYTH 

Hs o6II.leii cxeMbl CHMMerpuquoro nepesot~.a H3 4 nyru, usoopa
lKenaoro ua ¢ur. 48, BHti.HO, lJTO nepsast (uaqan&aas) crpeJIKa pacno
naraercs DO OTHOWeHHIO K OCH npHMOrO H3Dp3BJieHHH CI:IMMeTpHlJHO, 
T. e. T3K, K3K STO OO&IlJHO .ZI.eJiaeTCH npu YKJ18,li,Ke CHMMeTpHlJHbiX 
OObiKHoaeuablx nepeao,ll,oa. 

CrpenKH ~ 2 H N2 3 pacnOJI3raJOTCH CHMMerpuquo t~,pyr nporus 
JX.pyra, H3 p33BeTBJIBIOW.HXCSI nyTHX nepBOH CTpeJIKH, H H3KOHeQ l{JIH 

B38HMHOrO nepecelJeHHH pe.llbCOBbiX HHTOK JKJJ3,ll,biB3eTCSI 6 KpecTO
BHH, H3 KOTOpbiX nepsble lleTblpe o6pa3yiOT CHMMeTpHlJHbl:R Kpecro
BHHH biH y3eJI . 

.U.nH cocr3aJJeHHH amopbl raKoro nepeso.D.a B3HTbl obiJIH npKMeHHH
wuecH npu pa3BHTHH crauuuu peJI&Cbl run a I I I -a, JX.JJH Koropbi x 
HMeeM CJieZJ.yiOIIJ.He CT3H)l3pTbl: CTpeJIKY C npHMbiMH OCTpHK3M H 

H HeHSOrHyTbiMH paMHbiMH pe.llbC3MH H KJ)eCTOBHRbl M3pKH 1/9 H 1/11. 
0.ZJ.H3KO npH DO.lJ,OOpe KpeCTOBHHbl ,li,JIH Y3JI3 3THM CT3H,!1,3pTOM He 
npe.ZJ.CT3BJIHJIOCb B03MOlKHbiM orpaHHtJHTbCH H npHWJIOCb BBeCTH eme 
KpeCTOBHHY MapKH 1/8, KOH<;TPYKUHH 3380,!1,3 ,.KpaCHblit nyTb", npH
MeHHeMyiO OObltJHO B TpODHHKOBbiX CTpeJIK3X H B HeKOTOpbiX CJiyqaSJX 
aa o6biKi:IOBeHHhiX yKopoqeuublx crpenOIIHhiX nepeBO.D.3X. 

KpeCTOBHHHbiH yseJI HMeeT CHMMeTpHlJHOe paCDOJIOlKeHHe KpeCTO-
u 

BHH DO OTHOWeHHIO K OCHOBHOH OCH BCero nepeBOJJ;3. COrJI3CHO 
¢ur. 49, uano)lo6ue poM63. 

T3KHM o6pa30M, no.ZJ.6op Kpecroauu a y3ne 6y.ZJ.eM HMerb cJie
.ZJ.YIO IllH ij : 

1) Kpecroanaa A MapKu 1/8 co c6opab1M H3 pen&cos cep.u.eq
HHKOM. 

2) KpecroBHHbl B H D Ma pKH 1/9 c6opnaH c JIHThlM .u.oyx-
croponnHM cep.ZJ.eliHHKOM. 

3) Kpecrosuubl C MapKH 1/11 ro lKe. 
HMeB yKa3aHHLIH sblwe no.D.6op Kpecrosnu. noJiy'IHM npBMO

nuaeAaoe uanpaaneaue )lJISI pa6ot~ux Kauroo BC u DC H yrJioaoe 
.ZI.JISI aanpasJieun:R AB u AD acJie.li.CTBHe uepaoeucro3 orceKaeMbiX 
napaJIJieJibHbiMH OCSIMH yrJIOB B KpeCTOBHH3X 8 H D yr JIY B KpeCTO· 
suue A. 
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B aroM cJiyiJ:ae noJiyiJHM .li.JIH uanpasJieHnti AB H AD B T01JKax a 
yrJJhi q, paBHhle: 

3" 44' 35" 3" 33' 45" 0" 10' 50''. 
/q 0"10' 50"=0,1806, 

/ q - 0" 5' 25" sin q = 0,001575, 
2 - ' 2 

/ Q = 3° 44' 35'', sin Q = 0,065282, 

L ;~ == 3" 33' 45", 

L ~ = 2" 35' 50", 

tg ~ 0,001576, 

tg Q = 0,065422, 

tg i = 0,062258, 

a 
tg 2 = 0,045361, 

sin i- = 0,062137, 

sin ~ 0,045315, 

cos _!/_ = 0,999999, 
2 

cos Q = 0,997866, 

cos ~- 0,998067, 

a 
cos -2- = 0,998973. 

0pH onpelleJieHHH MeCTOnOJIOlKeHHSI M3TeM3THqeCKHX UeHTpOB 
KpeCTOBHH 8 H D H3.ll0 HCXO.llHTb H3 roro, 1JT06bl KOHUbi OTBOllOB 
Ha YCOBHK3X 9THX KpecroBHH He npenHTCTB083JIH HX CHMMerpHQHOH 
YKJia.zu<e B Y3Jie npn HaHMeHbiiieM .zr.onycKaeMOM paccTOHHHH b Mem.n:y 
napaJIJJeJibHbiMH OCSIM H (!j>Hr. 49). 

3anaeaHcb pa.n;MycoM R = 180 000 JfM .n;nH conpHraiOmeA Kpuoott 
Memn.y KpecrooHHBMH A u B D, onpe.n:ennM 3uaqeu11e .n:Mr b: 

h=(1750+R1 tg ~)sin a;-+{R1 tg-~ +1655) sin Q=(1750+ 

+ 180000 X 0,001575) X 0,062137 + (180000 X 0,001575 + 1655) X 

X 0,065282 2033,5 X 0,062137 + 1938.5 X 0, 065282 = 126,36 + 
+ 126,549 = 252,905 MM. 

3ro paccTOHHHe o6ecnequaaer npaaHJihHYIO yKnanKy KpecroauH 
B H D, raK K3K no KOHcrpyKU~-<H arnx KpecroBMH umpuHa oreo.n:a 
YCOBHK3 OT OCH (no qepremy 49) COCT3BJIHeT 235 MM. T~KHM o6pa-
30M 3anac MelKp,y Kp3HMH nO)l,OlllB H3 OTBO)I.3X COCT3BiiT (253 235) X 

X 2=36 ~· 

a) OnpenennM paccTORHHR Me!Kny MaTeMarw•ecr<nMu u.eurpaMn 
KpeCTOBHH: 

/ 1 = 1750 + R1 tg ~ COS ;a + (R tg ~- + 1655) C()S Q (1750 + 
+ 180000 X0,001575) 0,998067 + (180000 X 0001575 + 1655) X 

X 0,997866 = 2033,5 X 0,998067 + 1938,5 X 0,997866 = 2029,57 + 
+ 1934,37 = 3963,94 MM, 

a 
l2 = b: tg 

2 
= 252,905:0,045361 5 572,38 MM. 
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PaccMaTpHBafl Kpneyro ectaet<y (pyt5Ky) Me)l(JJ.Y t<pectoouaaMM 
A H B H KpecroBHHaMH A H D, BH.II.HM, liTO .II.JIHHa ee MelK.II.Y KOHU.BMH 
9THX KpeCTOBHH pasHa, 

nRq = 3,1416 x ISO oro x 0,1806 = 567.37 180° 180° ' MM 

(BKJJ101J8H 3830pb1) 
TaKyiD MaJiyiO eenuqHHY py6oK npHMeH11Tb HeJJh3H, noaToMy 

o .n.aHHOM .:nyqae, )I.JIH npaoHJibHOro peweHHH storo sonpoca, cne
.nyeT B KpecroBHHe A cTaBHTb c6opHhiH H3 penbcos cepnetiHHK 
.nnHHHee na seJIHliHHY 567-8 (aaaop) = 559 MM, HJIH me y.n.nHHHTb 
Ha sty ~e seJIHlJHHY no o.n.HoMy ycooHKY s KpecTOBHHax B H D. 

Ha cT. KotieToaKa, aa aeHMeHHeM npHcnoco6neHHbiX JI.JIH TaKeR· 
YKJIBJI.KH KpecTOBHH, KopotKHe py6Ku npHoapeHhl 6biJIH K ycosHKaM 
KpecTOBHH B H D. 

6) PacnoJIO>I<eHHe napHLIX cTpeJioK (cTpeJIKH N!! 2 u N!! 3) ¢ur. 50 

3a.n.aoaHCb 3HatieHHHMH .li.JJH pa.n.Hycoa R 2 H R3 no 180 000 MM, 
onpe.n.enHM L, m, L 1, L 2 , L 3 H L 4• 

BHalJaJie onpeJI.eJIHM T04KY nepecelleHHR Ha~paoneHHH pa6oqero 
KaHTa octpHKa nepsoD cTpenKH c aanpaaneuHeM pa6o11ero KaHrfl 
ycoaoro penhca KpecrooHHhl B (HJIH D). T. e. op.llHHaTy d. 

L/3 
LP 

= 1° 17' 13 29" • • 
=1° 57' 13,35", 

/ ~ = oo 58' 36,83", 

/ ~ = 0° 48' 57,53", 

{3 = oo 38' 36,68"' 
2 

tg p 
. 2 

=0,01705, 

tg ~ = 0,142421, 

L_ {3 =yrny OCtpHK8 (ctpeJIO'IHOMY yrny), 
• 

tg ~ = 0,011232, sin ~ = 0,011231, 

L. Z L./3 + L. ~ = 1Q 55' 49,94'', I 

sin Z = 0,033688, tg Z = 0,033707, 

cos z = 0,999432. 
Perneaue: 

/ p = _.!___ . {J- 2° 35' 50" oo 38' 36,65" 1° 57' 13,35", 
2 2 

d (1,655+R 2 ig-~·· sin ~ (1~55+180000 x0,01705)X 

OTKy,zr:a 
X 0,045315 = (1655 + 3069) X 0,045315 214,084 MM, 

d 
m=----= a 

tg 2 

214,084 
0,045361 =4719,50 MM, 
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u aaqaJto ocrpstKa nepaoft crpeJtKH, r. e. nonomeuue nepaoit cTpenKH, 
onpe~eRHeTCH 3H84eHHeM: 

• 

L = ( ~ d b : tg ~ (762 214,084 252,905): 0,011232-

= 295,011 :0,011232 26 265 MM. 

B) Onpe,ll.eJJSJeM DOJIO)I(CHHe OCTpRKOB 2-H H 3-H CTpeJJOK: 

L_O- ot~ -{i-
2 

p 
2 

- 0°38'36,65" = 1 °37'55,06" 
1. Op~HH8T8 

C - l + Ra tg 
0 

sin z + 
2 

0 + x+ h 
2 

sin aa 
2 

h nepe~HHit KOHeU KpecTOBHHbl A): 

2. C b + d + (La + LL m) tg {3 
2 

3. La= l + R3 tg 0 
) COS Z + Ra tg _()_ +X+ h COS OCz 

2 2 2 

Yb 1-ro H 2-ro ypaBHeHHH HMeeM: 

l + R3 tg 0 
sin z + R3 tg 0 +X+ h sin az b + d + 

2 2 2 
IJ + (L3 + l1 m)tg 
2 

HRH 

l + R3 tg 
0 0 +h sin a 2 IXz 

sinz + Ra tg + X'Sin 
2 2 2 2 

b d (ll m) tg ~ =La tg ~ • 

' 
no~cTaBRHH La H3 ypaaaeaHH 3-ro, noRyquM 

0 R3 tg + h 
2 

l + R3 tg 
0 

(sin z cos z tg - 13- + 
2 2 

• az az t {J sm cos- g--
2 2 2 

-b -d -(11 -m)tg p -
2 

=X (cos ~ tg {J ·- sin' as · 
\ 2 2 2 ' 

I + R tg 
2
° sin z - cos z tg p ) + 

2 I 
X=...!.----~------=-.:..._--

az fJ • IXz 
cos ·-- tg - sm 

2 2 2 
0 

+ Ra tg 2 + h 
az aa p fJ 

sin 
2 

-cos 
2 

tg 
2 

- b- d (l1 - m) tg 
2 

_...!.----~~------~----------. 
IXz p az 

cos-- tg -sin 
2 2 2 
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PewaeM: 
X ( (5565 + 180 000 · 0,01424~) · (0,03368$-----. 

-0,999432. 0,011232) + (180 000. 0,014242 + 
+ 1175). (0,062137 0,998067. 0,011232)

-252,90 214,08 (3963,94- 4719,50)0,011232}: 
:(0,998067. 0,011232 0,062137). 

X= ((5 565 + 2 563,56) · (0,033688 0,011226) + 
+(2563,56+1175)·(0,062137 0,011210)-

-252,90 214,08 ( 755,56)0,011232} :(0,01121 0,062137)= 

= (8128,56. 0,022462 + 3738,56 . 0,050927 252,90 214,08 + 

+ 755,56. 0,011232): ( 0,050927) = 

- 182,56 + 190,39-252,90-214,08 + 8,49 

-
-0,050927 

85,52 
= 1679,2 MM. 

0,050927 

¥'13 cpopMyJihl 1·1\ onpe.zr.eJIHeM C. 

-

c (5 565 + 180 000. 0,014242). 0,033688 + 
+ (180 000. 0,014242 + 1175 + 1679,2). 0,062137 = 

= 8128,56. 0,033688 + 5417,76. 0,062137 273,83 + 

+ 336,64 610,47 MM. 

VIs lJ>opMyJihl 3-H onpe.zr.eJHieM La. 

L 3 = 8128,56 · 0,0999432 + 5417,76 · 0,998067 = 

=8123,94 + 5407,29 13531,23 MM. 

L1 La+ [1 m 13531,23 + 3963,94 4719,94 12 775 MM. 

L 2 L L 1 =26265 12775 13490MM. 

L 4 8128,56 · 0,994432 8123,94 MM _, 8 124 MM. 

i 2 s . C 151,53 · 2 303 MM. 
2 

BeJIHqHaa i a Tune cTpenKH III-a o6ecneiJHBaeT nepeao.zr. ocrpHKa 
npH ware, paBHOM 140 MM. 

Tpe6yeMoe paccroHHHe i 1 = 95 + 140 +55= 280 MM. 

TaKHM o6pasoM 3anac HMeeM: 

i i 1 303 280 23 MM. 

n h+x+Ratg 0 sin a..a (1175+ 1679,2+ 
2 2 

+ 2563,58) · 0,062137 =5417,76 · 0,062137 336,64 MM. 
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r) ilOJIO}j{eHHe DOCJleAHHX KpeCTOBHH 1/11 (fPHr. 50) 

01 L_a q ;) 5°11 I 40" 3°44'35" 2°35'50" 

=5°11'40" 1 °8' 45" 4°2'55'' 

LOl 4°2'55''; 01 2°1'27,5"; t 01 0,035345; 
2 g 2 

fJ1 = L 1 °8' 45"; 

sin{J1 0,019997; tg{J1 0,020001; .cosJ31 =0,999801; 

C1 s 2b cos ; = 1 524 2. 252,905. 0,998973 = 

= 1 524 505,29 1018,71 MM. 
Onpe.n:eJIHM R4 

C1 = 1 550 + R4 tg ~~)sin (31 + R4 tg ~~ + 1810 sin a; 

1018,71 = 1 550. 0,019997 + 1 810.0,090536 + 
+ R 4 0,035345 · (0,0 19997 + 0,090536) = 30,995 + 163,87 + 

+ R4 0,035345 · 0,110533 = 194,865 + R~ 0,003907; 

R,= 1017,71 -194,865- 823,845 = 210863,8 = .-- 210,864 MM. 
0,003907 0,003907 

A) UoJio)l{euue KpecToBHHbl 

M- 1550 + R4 tg 01 cos(J1 + R4 tg 01 + 1810 cos a= 
2 2 

= (1 550 + 210 864. 0,035345) 0,9998 + 
+ (210 854 · 0,035346 + 1 810) 0,0995893 = 18223,46 MM 

N = M C 1 tg a ) COS ot = 
2 2 

= (18233,46 1,019. 0,045361)0,998973= 

= (18223,46 46,22)0,998973 = 18177 · 0,998973 = 18158.MM. 

h0 = b + c1 + N tg a = 
a 2 

tg, 2 

= 253 + lOIS, 
71 + 18158 · 0,045361 253 + 1 020 + 824 2 097 MM. 

0,998973 

TN [2 18158 5575=12583.MM. 

t = k T = 20 946 12 583 = 8 363 MM. 

11 281U 161 

   
НБ

 

УД
УН
Т 

  Д
ІІТ



--

a 

2 
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u 
tg 2 0,045361' 

a cos = 0,998973. 
2 

Xo · 0,045361 =X · 0,136835 -- 8 453 · 0,136835; 

8 453 • 01 136835 

0,136835-0,045361 
-- 1156,67 

0,091474 
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