HHX. I'. 1. TEPCKOB.

K BONNPOCY O IIGCTPOEHUU OTBAJIOB AMEPH-
KAHCKUX [IYTOB.

1. BBexeuue.

Hccnenosanne amMepukaHCKUX OTBaJOB NMPOBeaeHHOE B Bucxo mfe
npod. H. II. JIyuuHCKHM, NOKA3aJ0, YTO OCHOBHOE OTJAHYHE HX
OT OTBAJIOB €BPONEHCKOro THIa 3aKJWYAETCs B PACMONOXKEHHH MPSMO-

JHUHEHHBIX 00pasyolux.

B 1O Bpems kak y esponefickux OTBaJOB NPAMOJHHEHHBIE 06pasy-
IOIIME DPACHOJOXEHEl "NapaaieNbH0 K AHY OOpO3Abl U HMEIOT HAKJ/OH
TOJbKO K CTeHKEe G0OpO3[bl, y aMEPHKAHCKUX OTBAJOB 3TH 06pasyollHe
HaKJOHEeHBl KaK K JAHYy 6Cposfnl Tak u K ee creHke (cm. ¢dur, Ne 1).

[To mepe nBuxeHHUA
BBEpX, y €BPONEHCKUX OT-
BAaJIOB M3MEHSETCS HAKJIOH
obpasylomux TOJbKO K
cTeHke 60po3anl (Mo OTHO-
IIEHUI0O K JHY OHHM OCTa-
IOTCA Ha BCeM OTBaJe mna-
pannesbHEIMH); Y aMepu-
KaHCKHX XK€ OTBaJOB IO
Mepe JBHXKEHHUS BBEpX, U3-
MEHseTCd HakJoH o0pa3sy-
IOLU[MX KAK MO OTHOUIEHUIO
K JIHY, TaK U K cTeHke 60-
PO3 L.

OTH UCCAEAOBAHUS I10-
Kasa/aqi TaK Xe, YTO MoJo-
KeHHe 00pasyrouiux Ha OT-
BaJie MOXeT ObITb OXapak-
TEPH30BaHO MPU TMOMOUIH
TaK HasniBaeMou O proro-
HANbHOH KpPHUBOWH, T.
€. KPUBOH JHMHHH nNpoBe-
JEHHOH uYepes npasblii KO-

et

e

S6poneuckut oméa -

dur.. 1.

Hel Jnemexa, TakuM 00pasoM 4TO COBCEMH OOpPasyWOUIHMMH 3Ta KPUBas
cocraBafeT yroJa paBHo# 90° ¥V 60/bLIMHCTBA HCCAEIOBAHHBIX OTBAaJOB

3Td OpPTOrOHa/NbHAA KPHBafd OKas3ajach IIOCKOIL,

XOJflIeA K 3JIHNCY.

u 1no Qopme nox-
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HOns Toro uto6b MOCTPOHTH OTBaJ aMEPHKAHCKOrO THMA, OKa3hl-
BAeTCs HEOOXOIAHWMBIM HMMEThb JAHHbLIE:

a) O MOJOXEHHH JeMexa M0 OTHOMIGHHIO K JHY M CTeHKe 60pOo3ibl,

6) 0O MOJIOXKEHHUH MJOCKOCTH OPTOTOHAAbHONH KPHBON N0 OTHOLIEHHIO

K JIe3BHIO JieMexa U AHY 60po3awl,

B) O TOJIOXEHHH OPTOTOHAJNBHOH KPHBOH,

r) o ¢opme camoil OPTOroHanbHO KPHBOH W

1) O noJoxeHuH o6pasyiomux MO0 OTHOIIEHHIO K MJIOCKOCTH OPTO-

rOHaJIbHOU KDUBOWH.

Cyzs no ony6ankosannomy matepuaay (cm, H. JI. Jlyuunckuii. Mccae-
JIOBaHHE aMepUKAHCKUX TPAKTOPHBIX KOPNYCOB) BeJHVHHA 3THX He-
M3BECTHHIX M CBfA3b WX MEXAY cO00H M ¢ XapakTepom cOpabaThBaeMoi
MOYBH €Xie HE BLISICHEHA HACTOJbKO, YTOOB MOXHO OBLIO CKOHCTPYH-
poBaThb AaMEpPUKAaHCKMH OTBaJs, HE npeBpamas. 3To Jel0 B Caenoe
KONHPOBAHHE YxKe HMewmuxcd o0pasuos.

Hensbexnrie HETOYHOCTH B H3MEDEHHM MMEIOIIMXCS OTBAJOB NPUBO-

JST K TOMY, 4TO JaXe CHAB BC&

,__//:j[//g Heo6GXOIHMEIe PasMepsl C Ha-

7/|  TypHl, IOYTH HEBO3MOKHO MO~

3 JYYUTH OFTBAJ, TOXOXKHI HA CY-

HiecTBylonue, 6saroaaps pas-
JUYHBIM HEYBfS3KaM.

Huxe upuBomsitca HEKO-
TOpHIE COOOpakeHuss O B3a-
MMHOHK CBA3H MEXAY BeJHYH-
HaMH, XapPaKTEeP U3YIOIMUMY
dbopmMy aMepHKaHCKMX OTBa-
J0B.

2. CBsi3b MEWIY MOJOKEHHEM
JeMexa ¥ OpTOroHaJbHOM
KpHBOH.

IMyctp Ha Qur. Ne 2 naoc-
kocth (l) npencraBaser coGo#
BEPTHUKANbHYIO MJOCKOCTB,
; NpOBeJEHHYIO NEPHEHAUKY-

] JISPHO JIE3BUIO JeMexa; C IHOM

: / 6opo3anl 3Ta MJIOCKOCTH Ie-

J peceuercs MO TOPH3OHTAJb-

- HOH Jaupuu ,B8P“ uepnesnu-

N KYJISIpHOH K JIE3BHIO JEMEXa

0.0 ,BA“ U ¢ 0TBaJOM MO HEKO-

\! Topo#t kpusoit ,B1°.

‘ Ecan Touka ,B“ HAXOHMT-

dur. 2. Csl Ha MPaBOM KOHIE JIE3BUA

’ Jemexa, TO uepe3 Hee xe Oy-

JEeT MPOXOAHTh NNOCKOCTh OPTOroHaabroi kpuoi (II), nepecekawoias 6o
6opo3as no auuuu ,B0% a OTBaJ MO OPTOroHaNbHOW KpuBOH , B2“.
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Tak xak kpusme ,B1¢“ u ,B2“ B Touke ,B“ nepneHIHKYJspHEI
JIe3BHIO JieMeéXa M CJHMBAIOTCA APYr € APYroM, TO NepecedyeHue mnaoc-
kocteit I u Il 6yaer no HekoTopo# nmuHM ,BR“ xacaTe/lbHOH B TOYKe
»,B*, K o0euM KpPUBHIM H .Jexkameid Hag aunued ,BP“. [lostomy yron
SRBP“ oueBumBo OyAeT XapaKTepH30BaTb COGOA BEIMYHMHY HAKJOHA
Jemexa K JHy GOpO31bl B MCCTE MX CONPHKOCHOBEHHWS, T. e. Oyjaer Tak
Ha3. yraom pesanusd. O6o3HayuMm ero uyepes ,7“. B cBO1o ouepeab yroua
.RBO“ 6yner xapaxkTepu3oBaTh CO00H MOJOXEHHE OPTOrOHAJNLHOH
KPUBOH MO OTHOWIEHWIO K TOPU3OHTAABHOMY CJAElY IVIOCKOCTH OPTOTrO-
Hanbuoit kpusoit (I1). Muawye roBops ou Oyzer yriaoM HakJOHA Kaca-
TeJbHOH K OpPTOTOHA/NbHOH KpUBOI, B TOUKe ,B“ N0 OTHOWEHHIO K
FOPU3OHTANTBHOMY Cjaeny es maockocTd. O603HAUUM ITOT yroa uepes ,A“.

Yroa mexay HOpMaabio K nAemexy ,BP“ » rOpU3OHTANbHBIM CJAEAOM
NJIOCKOCTH OPTOTOHaAbHOH KpuBol ,BO“ H3MepseMBIH B NJ0CKOCTH
JHa 60po3abl, 0003HAYUM uvepes ,c*.

Haxowneu, npoBenem eme oany naockocts (III) mepunenauxynsipuyio
FOPU3OHTAJIBHOMY CJely MAOCKOCTH OPTOrOHaJbHOM KPHBOM. ITa mioc-
KOCTbh, OyIyuM BepTHKAJbHOH, nepeceueT NAOCKOCTH (I) mo BepTHKa/b-
Ho#t aunun ,PR*, naockocts (II) mo wnakaounoit Jauuunm ,OR“ W 1HO
GOpO3/bl MO TOPH30HTANbHOM JauHuu ,OP“ OQueruaHo yroa ,POR*
OyleT XapakTepu3oBaThb HAKJIOH MJOCKOCTH OPTOTOHAJbHOM KPHBOH K
IHy 6Gopo3abi; 0603HayuM erc uepes ,o* Yran ,B0R“, ,BOP“, ,OPR*“
u ,BPR“ oueBHIHO OYyAyT NpPsSMBIMH.

[Toayuenunt npocTpaHcTBeHUHI ueTHpexrpanuuk ,BOPR“ nacr
BO3MOXHOCTb HamnucaTh CaAeAyiollye COOTHOLIEHHUT:

PR— PO Tgy—=PB Tz (1)
PO = PB Sns e
PO =0RCos¢=0BTgs (3)
OR e O3 Tg A . (4)

Hs (1) vaxonum | '

PB :
~Tod—= —— T, 1-a
Al (1-a)
M3 (2) Haxoauwm

P81 o

PO Snao

[Moxacrasasasa (2-a) B (1-a), noayuum

qu,—___—__T;g_T_ (5)
Sne
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U3 (3) Haxonum

OB
Cos¢=—-—T7gs 3-a
g L (3-a)
13 (4) raxoaum
OB % 11 : (4-2)
OR gh
IMoacrasaswo (4-a) B (3-a) noayyum
Tgo
Cosy =—=— 6
i Tg\ ®)

Kpome toro uckiiouast u3 (5) u (6) yron ,4“ nHaijiem

. Cosoc— _.(.:_9_8)\_ ’ (7)
Cosy

Tak xak yrasl ,A“ U ,Y“ H HX KOCHHYCH [0 CYLIECTBY TIOJOXH-
TesbHbl, a COSc HE MOXKeT OBITb 60Jblle eJIUHHIIL, TO OYEBUAHO MOMHO
HanucaTb HEPABEHCTBO

Cos A
Cosy
orkyna Cosi < Cosy
HIu A>q . (8)

T. €. yroJ HaKJOHa OPTOrOHA/JIbHOH KPHUBOMH, B TOuke ,B“ K ropu3oH-
TaJbHOMY CJeLy €s NMJOCKOCTH HE MOXeT ObITb MEHbLIE yr/aa pe3aHus.
B xpaiinem cayuae, ecau

A=

3 ¢-anl (7) umeem
Losa=1 g==0"

n3 ¢-as (6) umeem

Cosy=0 ¢ = —

T. €.—,ECAM yroan HakK/JIOHA OPTOrOHAJIBHOH KDHUBOH, B TOuYke ,B% K
rOPU30HTAJBHOMY CJAeLy esl MJOCKOCTH PaBeH yray pe3aHus, TO MJIOC-
KOCTb OPTOrOHA/JIBHOA KPUBOH CTAHOBHTCS NEPNEHAHUKYJASPHOH K IHY
60po3abl M K JIe3BHIO Jemexa“-—HHaue roBopst Ha ¢ur. Ne 2 niaockocTsb
(II) conrercss ¢ maockocteio (I), a smHua ,OB“ c auHnen ,PB“ u B
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pesysbpTaTe IOJYYHTCA HanpasjgiOmas KpPHBass B TOM BHJe, B KaKOM
OHA 3a/la€TCH NPU NPOEKTHPOBAHHH €BPONEHCKHX OTBAaJOB IO METOAY
npod. B. [I. Topsiyuknua.

3. CBsizb MewAy NoJIOKEHHEM HHKHel oOpasyiouiefi H OpTOroHaJbHOM
KPUBOH.

[ycts Ha ur. Ne 3 ,0A“ usobpaxaer cTreHKy 60po3abl. AB—e3sue
aemexa u ,OB“—ropH30HTANBHBIA CJa€N MJIOCKOCTH OPTOTrOHaNbHOH

Yol

dar. 3.

kpuBo#. Ecan cunrtarth 3a BEpPTHKAJBHYIO NMJIOCKOCTh MNPOEKIUH, BEPTH-
KaJAbHYIO MJOCKOCTb, MEPHNEHAUKYJAADHYIO TOpH3. CJAEAy MNJIOCKOCTH
OpPTOTOHAJbHOW KPHBOH, M COOTBETCTBEHHO 32 OCb NPOEKLHH JUHHUIO
»OMy“—nepnenpuxyasapuyro ,OB“, TO BEPTHKaJbHBIH CJa€J MIOCKOCTH
opToroHanbHoit kpusot ,00'“ Gyner HAaKJIOHEH K oCH nmpoekuuu ,,OM,*
nox yraom ,%“, XapakTepHU3YIOLUIUM HAaKJOH IVIOCKOCTH OPTOrOHAaAbHOM
KpUBOH K AHY 60po3abl. ['opu3oHTanbHOR mnpoexuueil Je3BHUs JeMexa
6yner ,AB“ a BepTukaJibHOR—UHUS ,OFL*.

[ToBepuem OTBas OKOJO rOpU3OHTaNbHOrO ci1ena ,OB“ npoTuB 4aco-
BOH CTpeNAKEe Ha yroa ,%“ T. €. 1O COBMELIEHHA IIJIOCKOCTH OPTOro-
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HaNbHOM KPHBOH C JHOM G6OpO3jb; B TAaKOM C/Aydyae BEPTHUKAAbHAR
NPOEKUHs Je3BUS JeMexa 3aiMeT mosoxeHue ,OL'“, a ropusouranbHas
nosoxenue ,Bg“, oproroHanbHas kpusas ,B2“ COPOEKTHPYETCS HA JHO
Gopo3abl 6€3 HCKaxeHHs cBOeH (POPMBI, TOUHO TaK XKE KaK M yroa ,A*
MEXAy TOPH3OHTA/NbHBIM caejgom ,OB“ nNJOCKOCTH OPTOrOHAJAbHOM
KpUBOH M KacareabHO# ,BR“ K OpToroHaabHO# KpPHBOH B TOuke ,B“.

Tax xax HA NJIOCKOCTB OPTOrOHAJIBHON KPHBOH (HA TOPH3OHTANBLHOI
MPOEKIHH) Mbl TeNepb CMOTPHUM CBEDXY BHH3, EPNEHAUKYAAPHO K HEH,
TO BCe 00pasyiomue JO0/KHLI HAa FOPU30HTAJNBHOH NPOEKIUH NPOXOAUTD
NEPNesAUKYyIIPHO OPTOroHanbHOH KpuBOH. I Tak kaxk y npaBuabHO
CIIPOGKTHPOBAHHOID OTBajla HUXHfAA ob6pasyiomas NOJKHA COBNAAATb C
JIE3BHEM JIeMeXa, TO, OYEBHJHO, UTO rOPH30HTAbHAS Npoekuus ,Bm’'y*,
9TOH oO6pasyromeli (mepnennukyJaspHas ,BR*), nomknHa COBIAjaTh C
rOPH3OHTaNbHOM NpoOeKuued Jaessus aemexa ,Bg* a BepTUKaJbHAS
npoexnus aroi o6pasyiowmeit ,OM “—coBnajer ¢ BePTHUKAIbHOM NIPOEK-
nuei nes3sua ,0F’«.

B cBA3M ¢ 3THM MBIl MOXeEM HamHCaTh, YTO

Om's = OM’s Cos b= OM, Cos y = 0B —C95 ¥ ©
Tgs
- 1
HO Om'q = OB ———— 10
Mo = 01 Teh (10)
N03TOMY :
S Cos ¢
OB——=0B—1_ 11
g\ Tgo T
OTKyAa
1gao : :
Cosy=-—2— 6
¢ T (6)

T. €. NoJayyaeM yiKe H3BECTHOE HaM COOTHOMIEHHE.

Kpome storo touxa M', ssasercs BEePTHUKAJNBHLIM CJAEL0M 06pasyio-
IIeH MOBEPXHOCTH OTBaJa, NPOXOAsllell yepes TOuKy ,B“ a motomy,
€caH 0603HAYNTh YroJl HakJAOHA 3TOi 00pasyiolell K MIOCKOCTH opTO-
TOHA/JIFHOH KPHBOH yepe3 ,a,“
(B HameM cayuae, KOria OpTO-
roHanbHas KpHUBas COBMeENIeHa
C JAHOM G6OpO3ABI, 3TOT yroxa
MOXHO pacCMaTpUBaTb KAaK YroJ
HAK/JIOHA HHXHEH obpasyiomei
K JHy OO0PO3JH), TO MOMKHO Ha-
NUCaTh COOTHOWeHue (cM. dur.
Ne 4)

dur. 4. Bm', Tgay=m'y M, | (12)



!
HO my M'y=0m, Tgn'g:OB—Tgi (13)
Tgh
OB
Bm'y= 14
a my Sn (14)
f103TOMY , ‘
!
oB_18%__op T8Y% (15)
n A Tgh
OTKY/a
Tga,—= Tgy Cosh (16)

: i T
B paccmorpennoM Bee KpaliHeM caywae, koraa A=<y H ({»:—2—

0
Tgay=oc0ay=-—

T. €. HHXKHAS o6pasyiomas (coBnazamouas ¢ Je3BUeM Jemexa) pacro-
JIOTAeTCsl MO COOTHOIIEHMIO K MJVIOCKOCTH OPTOrOHHYECKOH KPHUBOH MOJ
yraom B 90°

4. ®opma OpTOroHaALHON KPUBOIL.

[To nccaepoBanuam H. II. Jlyuuuckoro ¢opma OpTOroHaJIbHOMU
KpUBOH OJMXKe BCero moaXoAauT K auauncy. OgHako, Hamp., y miyra
»Pocrcenvbmam® ([xon-Iup Ne 6¢) Gamuke Bcero mnoaxoxut napaGoJa
y¥=2006x. Touno Takxe Hanp. B mayrax SP 212 u M. Harris uccaeno-
Bauneix npod. H. . JlyuuHckuM, napa6o/sa mogoiAeT K OPTOroHaab-
HOHW KDHUBOH C HeMeHbUIEH TOYHOCTBHIO, UE€M 3JIJIHIIC.

Bo Bcakom coyuae
MPpHXOLHUTCA  MpHU- X Q
3HATh, YTO U napabo-

Ja M 3JJIUOC MOTYT

OBITb OPTOrOHANBHOM \
kpuBoil. [lapa6Gona )
UMEET Mepejy 3JIHI- \
COM TO NpeuMYyIecT-
BO, YTO €€ ypaBHEHHE
ropasao mpotuuie.

Taxk nvanp., ecau Ha
¢ur. Ne 5, Touka ,B*
€CTb NpaBbBlf KOHEI )
Jemexa, anmunnd ,B80% —_ Y
€CTh TOPHU30HTANLHBII
C/lel NMJIOCKOCTH Op-
TOTOHAJIbHOH KPHUBOH,
TO, 0603HAYUB KOOp-
JIMHATHl TOYKH ,B*“ no




86

OTHOIUGHHIO K OCSIM KOODJAHHAT CBA3AHHLIM C 1MapaGosiof X» U Y MO-
JIYUHM

Xe=ysCos E-~+x» Sn E (17)
Ve=yp8n E— x, Cos E , (18)
OTKYJa, I10CJIe COOTBETCTBYIOWHUX IpeoGpa3oBanuii, Haiinem
xb:chnE——chosE (19)
Yo=y:.SnE+ x.Cos E (20)

Yron HakJOHAa KacaTeJbHOH K napaGose B TOuke ,B“ N0 OTHOLICHHIO
K OCH CHUMMETPHH NapaboJibl, ONPEAESIUTCS U3 BBIPAXKEHHS

! P
TgA=yi=f(w)=|2px | =2
| X=Xp Vo
HO
o y2 i be o (ycSnE--f—chOS E)2 (21)
2x 2xp 2(x.SnE— y.Cos E) 0
[Toatomy
Tod— ycSnE—}—chosE o Ve TgE+Xc (22)
2(x. SnE—y,CosE) 2(x.TgE—y.)

Taxum ob6pasom, ecaum nansl nXes wYe“ M ,E T. €. NON0XKEHHE BEP-
IIMHBL U OCH CHUMMETPHH NapaloJkl, TO MOXHO HAHTH BeJMUYHHY yraa ,A*
U mapamerp napa6ouam ,P*. ,

Kpome atoro memocpeacrsenno us ¢ur. Ne 5 BHAHO, uTO yroJs Ha-
K/JIOHA KacaTeJbHOH K rapado/e B Touke ,B“ 1O OTHOUIEHHIO K TOpH-
30HTAJIbHOMY CJA€AY L/IOCKOCTH OPTOrOHAJbHOW KPHBOMH

A=E+a—— (23)

Briesienusie spece d-an (21), (22), (23), (7), (5) u (16) BkaOYaOT
B ceba 10 Benuuuwn:

P’ Xy .vt‘a E) A; }‘7 Y) S, (‘p) %o

Kpome storo meoGxomumo nns mocTpoendss oTBaia 3HATH yroJ
JIE3BUsL JIEMEXAa CO CTEHKOM 6OpO3iAbl ,L“, U 3aKOH H3MEHEHHUd Yr/a
HAKJIOHA 00pasyiOlUX K IVIOCKOCTH OPTOrOHaJbHON KpHBOH. Bcero,
TaKUM oOpasom, umeercss 12 Beawnunn. Illects u3 Hux MOryT OGBITH Onpe-
ACNEHbl MO BLIIE [PUBEACHHBLIM YpaBHeHHSM, ABE: ,L* u ,1* yxe
YCTaHOBACHE! NPAKTHKOA. OCTAIOTCS elle HEH3BECTHHIMH YEeTHIPE BEU-
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ypHb: LE“, ,y.%, X/ “—XapaxkTepHu3yiollue MNONOXKEHHE OpPTOroOHAa/NbHOH
KpHUBOU, ¥ 3aKOH H3MEHEHHs yrJa HaK/JIOHA 00pasyolHX K IVIOCKOCTH
oproroHanbHo#t kpusoi. [losTOMy oOueBHAHO, UTO MNPOEKTHPOBAHHE
aMepHKAaHCKOTO OTBaJla MOXeT OBITh OCYIIECTBJIEHO MOJHOCTHIO TOJIBKO
TOrJa, KOrja, B pe3yabTaTe COOTBETCTBYIOLIUX HCC/€IO0BAHUI, oyner
BHISICHEHO 3HAUEHHE TMOCJeAHUX YEeThIPpEX BENUWUYHMH M CBfI3b MX ¢ Xapak-
TepoM o6GpabaTeiBaeMOH MOYBHL

5. INocTpoenue OTBaja.

M3 BHUIENPUBENEHHOTO MaTepuasaa CJAeAyeT, 4To /I CO3HATE/IbHOTO
KOHCTPYMPOBAHUS MOBEPXHOCTH aMEPHKAHCKOTO OTBajza He06X0LHMO
3HaTh (GOpPMY M MOJOXEHHE OPTOTrOHAaNbHOH KPHBOH, a TaKiKe 33aKOH
M3MEHeHHsl yrJia HakJAOHAa OOpasyiomHX K IJIOCKOCTH OPTOroHa/IbHOH
KkpuBoi. BospbMeM uxX € CyIECTBYIOU{HX OTBAJOB.

Mycrtb, HanpuMmep, B KauecTBe OpHUTHHA/NA B3aT mayr ,PocTcenpmam®.
B pesysnbraTe ero o6mMepa umeeM CAelyloliue AAHHBIE:

1) Yroan pesauus 7= 22°

2) Yron nemexa co creHkoit 6opospm L =41° ;

3) OproronanbHas Kpupasg-napaGona € BEPLIMHOH, onpenenseMoi
KoopawHaTamu XxX,=— 176 mnm, y,=195 mm A OCbIO CHMMETDHH, paco-
JIOXKEHHOH nox yraoMm £ =73, Kk Nepnesiuxyaspy, ONyueHHoMY Ha
rOPU30HTAVILHBIN CJeJ MVIOCKOCTH OPTOTOHa/JBHON KPHBOM.

4) PasHOCTh YIVIOB HAKJOHA BepxHeidl M HHXHeH 00pasyioumux K
NJOCKOCTH OPTOTOHA/NBHOH KPHMBOH Aa==25° npuueM H3MEHEHHE YI/IOB
HAKJOHA HJeT TakuM 00pa3oM, 4YTO Ha HHXHIOIO NOJOBHHY OTBaJa

3 ‘ 2
NPUXOJUTCS —3— Ao, a HA BEPXHIOIO —é—Aq

a) OnpeneneHune yrJoB XapakTepu3ylOMUdX OTBAL

[To ¢-ne (21) Haxoaum napametp napaco.ibl
. (195 Sn 73° -+ 176 Cos 73°)2
2(176 Sn 73° — 195 Cos 73°)
Crano 6HTH ypaBHEHHE OPTOTOHANLHOK KPUBOH
y2=2506x

[To ¢-ae (22) Haxoaum yroJ Hak/JI0HA KacaTeJbHOH K napaboJe, B TOUKE
,B“, M0 OTHOLIEHHIO K OCH CUMMETPHH NapaboJbl

B e R RS R
2 (176 Tg 73°— 195)

Mo ¢-ne (23) maxoxuM yroJ HaK/JAOHA KacaTeJbHOH K mapaboJse, B TOUKE

.B*, N0 OTHOLIEHHIO K TOPH3OHTAIbHOMY CJIEAY IIJIOCKOCTH OpPTOro-
HAaJIbHOH KDPHBOM.

=963 MM

Tg.
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A= 73° - 47°— 90° = 30°

[lo ¢-ne (7) naiisem yros HakI0HA TOPU3OHTANBHOTO C/AEAA IIOCKOCTH
OPTOTOHA/ILHOH KPHBOA MO OTHOWIEHHMIO ¥ MEPHEHIHKY/IAPY, BOCCTAHOB-
JEHHOMY K JIe3BHIO JIeMeXa, M3 NpPaBoro €ro KOHLA

o i L D
Cos 22°

[lo ¢-ne (5) maiinem yros mak/oHa nJI0OCKOCTH OPTOTOHANBLHOH KPUBOI
K JHYy 60po3anl :

Tg22°
Sn21°

[To ¢-ne (16) naiinem yron Hak/ioHAa HHXHeH 06pasylomwed K MAOCKOCTH
OPTOTOHA/JIBHOX KPHUBOH. s

Tgay=Tg48°30 Cos 30°=0,98 . a; = 44°30"

Tgy= =1,13; $=48°30’

6) HochpoeHHe OproroHanbHoid kpusoil (dur. Ne 6)3

[Tpunumas nunuio ,NN“ 3a cTesky 60po3jiwl, B HEKOTODOH €& TouKe
»A“ OTKJa1BIBaeM yroJ jemexa CO CTeHKO# 00po3abl X=41° u cTpoum
JI€3BUE JeMexa

gps- O s e

oy B Sn41°

Hepes npaswiit konew Jemexa ,B¢ NpoBOAUM TOPH3OHTANbBHBIA caen
MJAOCKOCTH OPTOTOHA/MBHOM KpUBOA ,OB* mox yraom ¢ =21° x nepnex-
JUKYJ/IIDYy, BOCCTAHOBJICHOMY H3 TOYKH ,B“ Ne3Bus Jemexa. Yepes Touky
»,O“ nepeceuenusi ropus. caena [I7IOCKOCTH OPTOIrOHAJBbHOH KDPHBOH CO
CTEHKOH 60po3abl NpoBOAUM AHHUI , MM NEPNEHAMKYAAPHYIO CJeny
»OB“, 1 BepPTHKaJbHYIO MJOCKOCTb, NpOXoAAIlyI0 uepe3 auHHUIO , MM,
PUHMMAEM 33 BEPTHKANbHYIO MJIOCKOCTb NpoeKuui. Haxoaum npoexuuio
JeMexa Ha ocb npoekuuu ,0F¢,

[ToBopaunBaem nOBepXHOCTL OTBasa OKOJO TOPH30HTAJBHOIO CJeja
'wOB“ nportus uacosoii CTPEJIKH N0 TE€X MOP MOKAa MJIOCKOCTH OPTOro-
HANbHOH KPHBOIl HE COBMECTHTCA C JHOM GOPO3JLI; IPH 3TOM BEPTH-
Kaabhasg —mnpoekunsa Jiespua Jgemexa ,OE“ nosepHercss H3 yroa
$=48°30" u salimer mnosoxkeHue SO e rOPU30HTaNbHASI—IIEpe-
MECTHTCSl B NOJOXKeHHe ,Bg“ (npuieM HOCOK Jiemexa nmepefiieT B moJo-
xKenue ,g“ ABUrasiCh mapasaenbHo JuHuH ,MM“ 10 Tex [IOp INOKa He
OKQXETCs Ha OJHOM NaNpaBJeHUU NPOEKTHPOBAHMA C TOUKOH ,E'¢),

[Tockonbky nmvockocTh OpTOroHaNbLHOM KPHBOH COBMECTH/ACHL C AHOM
60pO3/1bl, TO, OUEBHAHO, UYTO OPTOTOHAIBHAS KpuBasd OyJeT BUIHA Ha
AHe GOpO3/bl B HEHCKAXKEHHOM BHJE, H I0TOMY MOXET ObITb BHIUEpPUEHA
M0 H3BECTHBIM JAHHBIM. :

Xe=176 Mm: =195 mm: y*=506x: E=73°
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10 ToukaMm uam rpaduyecku. Ilpy nmocTpoeHUH OPTOrOHAJNEHOH KPUBOMH
HYXHO HUMETb B BHAY, YTO €C/JM MOCTPOEHHE UPOMU3BEACHO MNPABHIBHO,
70 napabosia MpoWAeT Kak pa3 uepes TOUKy ,B“ Ha nocrpoenHoi
-OpPTOrOHA/MbHON KpHUBOH, HAYMHAS OT TOUKH ,B¢, 0epeM Ha paBHBLIX
‘paccrosiHusix aApyr ot apyra pag touex L ILII. . . . . . IX u Haxoxuwm
BePTHKAJbHbIE MPOEKIMH 3THX TOYEK—OHH OUEBUAHO OYILYyT HAXOAUTHCS
‘Ha JuEUH ,MM“ Ba COOTBETCTBYIOLIUX HANPABICHHUSAX NPOEKTHPOBAHHUA.
0603HauUM 3TH MPOEKLUH YEepe3s

I Ho, Ilg. o o0 N

TloBopauuBaeM IIOCKOCTb OPTOrOHA/bHOM KPHBOH OKOJIO FOPH30HTA/b-
#oro caexa ,OB“ no uyacoBo# crpesake Ha yroa $=48°30'—r. e. B
.CcBOe HOpMajbHOEe nosoxenue. [Ipm 9TOM BepTHKA/IbHLHIE MNPOEKLUUHU
“TOYEK OpPTOTrOHA/IbHOH KPUBOH OMUIIYT JYyrd paBHHE ,%“ M paciono-
karca no npsmMoi# sauHMM (mox yraom ,9¢ Kk JauHEd ,MM“), a ropu-
30HTa/IbHBIE—IMEPEeMEeCTATCS B HaNPaBNECHUU NapaajeabHoM JuHul , MM*,
10 Tex IOp MOKa He OKaMYyTCsd Ha OAHHX HANpaBJEHHAX NPOEKTHPO-
‘BAHUs1 C HOBBLIMHM MOJIOXKEHHSIMH BePTUKaNbHbIX npoexkuuid. CoenuHasn
A10JIYYCHHBIE TOYKH

g e a0

MIIABHOH KPUBOH-—HMMEEM TOPHU30HTAJBLHYIO MPOEKUHI0 OPTOrOHANbHOMH
KPHBOI B €€ HOPMaJbHOM IOJIOXKEHHHU. :

Jng OThICKaHKSA NMPOEKUMH TOYEK OPTOrOHaNbHOH KPHUBOH HA CTEHKY
60po3net u3 Touek 0, 1, 2,. . . . . .9 ropusoHTaNbHOH NPOEKIHH,
1IPCBOJKM HanpaBAeHUs INPOEKTHPOBAHUA MEPNEHAUKYAAPHBIE * JTHHUH
»INN“ u OTK/JafbiBa€M HA HUX Bbule JAUHHM ,NN“ OTpeskud paBHHIE
PACCTOSIHUSIM BePTUKAAbHL . Npoekuud or JauHuu ,MM*. Coenunasad
noayuenswe ;Toukun 0, 1, 2/, 3',. . . .9 naaBHO#i KpuUBOH—UMeeM
TPOEKIMI0 OPTOrOHANbHONH KPHBOH HA CTEHKY GODPO3AbL. ;

- Tlocaeaguuit mar B noCTpoeHHH OPTOrOHAIbHOH KPUBOH 3aK/IOYAETCA
8 OTBICKAHMHM TNPOPUIbHOH [POEKUUH OPTOrOHAaNbHOW KPUBOH U He
TPeACTAB/ISIET HUKAKHX 3aTPYNAHEHHHA—OTHICKAHUE MPOU3BOLUTCA [0
J1paBu/aM HayepraTeNbHONW reoMeTpdu. B pesysbrare HAXOAUM TOUKHU

0//, 1//’ 2//, 3//’ Serritel 9”

M COEIVHHSAs MX MNJAaBHOH KPHBOH—HMEEM NPOMUABHYIO MPOEKLHIO
«©OPTOTOHAJNbLHOH KPHBOH.

B) [locTpoeHue npoduAbHONK NPOEKUHUH OTBaJA.

-DTO NOCTPOCHHE NPOU3BOAUTCSA OGBIYHBEIM crioco6om (cM. npod. CanKoB.
Tpapuueckuii METOX NOCTPOEHHS MNJAYXKHBIX KOPIYCOB) C yYETOM WH3-
‘BeCTHHIX NAHHHIX OO0 aMepuKaHCKUX oTBajax (cMm. ,C/x. Mamuua“ 1932 r.
Ne 4 ctp. 21).
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r) Onpesenenue yra0B HakJoHa 0o6pasyoI U K NaOC-
KOCTH OPTOrOHAaNbHOH KPHBOWH.

OrkaaapiBasi Mo OcH a6CHUCC HA PABHBIX PACCTOSHHAX JPYyr OF
apyra touku 0, 1, 2, 3,....9 (dur. Ne 7); B Toukax 0, 3 u 7 orKzia~
AbiBaeéM OpAHHATH, H300paxalouue B HEKOTOpOM MacwTabe yrabl

g
S

6 9 4 oy | 3
& dur. 7.
(XO i 440 30,

a3 = oy —;Aa; 52°

a; ='a9 + Aa = 70°

yepes KOHLBLl 3THX OPAMHAT NMPOBOAUM IIJIABHYIO KPUBYIO, 110 KOTOPOIH
M HAXOJUM BEJNMUYHHY YIJVIOB /51 OCTAaJbHBIX TOYEK: -
a; ==46° 30%; a; == 49% &, = 56 «;-==60° a3 = 64° 30F; a3 = 75"; a5 =80
3

1) OTeickanue npoexnuil o6pasywuux OTBaJa.

B Bui6pannbix Toukax O, I, II, IIl,...IX oproronanbHOii KpHUBOH,
W3BECTHBIMM M3 MAaTEeMaTHKH Cnoco6aMy, CTPOUM HOPMAJIH H MPOJO0J-
’KaeM HX [0 TMepeceyeHus, B TOYKax m,, my', my....my' C OCbIO:
npoexkuuun , MM, :

OueBunno Juuud O —my'; 1—my'; I—my;.. . IX~—my, u 6ynyr
rOPU30HTAJbHLIMU MPOEKNUAMYU O0Pa3yOUIMX OTBaja NPU COBMEILEHHOE
¢ nHOM 60p0o31bl MJIOCKOCTH OPTOrOHANbHOHM KpuBOH. Ecau BCe nocTpo-
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€HHsl NPOM3BENEeHL NPAaBUIbHO, TO ,0—my*“ coBnaner. C TOPU30H~-
TaJbHOH NpOeKLUEN JNe3Bud JemMexa wBg". ;
Touku nepeceyenuss o00pasyoUHX C BEPTHKAABHOM NJOCKOCTBICY

npoexnui
MO,) Mll; M‘),; ..... Mg,
Hai1yTCad M3 COOTHOIIEHUS:

MO, mo/: Omol TgO(O. Mll m1’ o | mll Tgal LT .Mg,mglzlx.mgl Tgagp
HJIN rpa(blflquKH, KaK 39TO IIOKa3aHO Ha (bHI‘. Ne 8.

]

&ur. 8.

CoenuHas 3TH TOYKHU NJABHOH KPUBOH, UMeeM BEepPTHKAaJbHBIH Caem
TNOBEPXHOCTH OTBaja MpPU COBMEUIEHHOH C JXHOM O6OpO3ABI IIOCKOCTH
OpTOroHa/nbHOH KpuBO#. [Ipu 3TOM HYXHO MMETb BBHAY, 4TO MPaBH/b-
HOCTb IMOCTPOEHMH [JOKa3biBaeTCs CoBnazeHueM TOukH M, ¢ auauel
S

Ilaapine HaxXOAMM TMOJOXKEHHEe BEPTHKAJNbHOIO CJela MOBEePXHOCTH:
OTBaJ/a NPH HOPMAIbHOM MOMOXKEHHH IIOCKOCTH OPTOTOHAJIBHON KPHUBO¥.-
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Jaa sroro poBopauuBaeM Kpusyio M, M, M, ....M, 0k0JIO TOUKH
»0“ 10 yacoBo# cTpeske HAa yroa ¢ 10 noaoxenus My M, M. ... M,
fIpY 3TOM TOPH30HTAJ/bHBLIE MPOEKUHH HOBBIX NOJOKEHUH BePTHKAJIbHBIX
‘C/Ie0B 00pasylomux OTBana Hadaytcs Ha aueuu ,MM%, ua coorser-
CTBYIOIHX HaNpPaBJAEHUSAX NPOEKTHPOBaHHUA; 0003HAYMUM 3TH NPOEKIHUHU
yepes

My, Mgy Moy o< visllly

Coenunas -m* 5 B mtC A it e.2% k. »My* ¢ ,9% moayuum
FOPH30HTAJBHBIE NPOEKUHH 00pa3yioiluX OTBaJOB.

Il OTHICKaHUS NpOeKUMH 06pas3ylouluX OTBajAa Ha CTEHKY GOpO3AbI
HYXKHO NpPEABAapPUTENbHO HAKTH NPUEKIHIO BEPTHUKANBHOIO C1ela [oBepX-
#HOCTH OTBajna Ha CTeHky 6opo3ast Ny Ny N,...N,

Jlns 3TOrO M3 TOueK mgy, My, My,. . ... Mgy ONyCKaeM NepneHAuKyaspol
#a auunio JNN* ¥ OT TOYeK mepeceyeHuss Ux ¢ annued ,NN* oTKIa-
JBbIBa€M NO NeprnesHjuKy/asipaM BBEPX OTPE3KH paBHLIE BBICOTAM TOYEK
Mg, Ml, Mg, W .Mg Hax JIMHHEH ,,A’IM“, T Ce Tl ]\/0 = My MU;
Iy Nl'—:ml Ml’ ......... g N9:m9 Mg.

Cornumpa 1™ e NG 2 ¢ MY L L 5 wd“ ¢ ,Ng* nosyuaem
fIPOEKHH 00pAa3ylomuX OTBakla HAa CTEHKY GOPO3JHL

A oTHCKaHHA NPOQHUIALHBIX Npoexuuii 006pasylomUX OTBaNa He-
‘06X01MMO TpeABapUTENbHO HAHTH MOJEBOI 06pe3” 0TBaAa, T. €. KPHUBYIO
TiepeceyeHnst NOBEPXHOCTH OTBaJa BEPTHKAAbHOH MJIOCKOCTHIO, COBNA-
Jamonieii co CTeHkod 6oposanl. [l 3TOro MPOEKTUPYyEM TOUKH mepe-
«C€YEeHHUs] TOPHU3OHTAJIBHBIX MPOEKUHMi o00pas3you4x OTBaja C JAUHHEH
»/NN* Ha COOTBETCTBHIOLINE MPOEKIMH 06Pa3yIolUX HA CTEHKY 60PO3AL.

Tloayuennnie Touku Ay, Ay, A3 ....... Ay coenuHsieM NIaBHON KPHUBOH,
KOTOpasi U OyJAer nonessriM 06pa30M MOBEPXHOCTH OTBaJA.
[lepenocs Toukn A,', Ay, Ay,....Ay nonesoro 06pasa Ha npodu/ib-

HYIO MPOEKUUIO 0TBaAJA, noayyaem touku A,”, A", A,...A,"; coepunasa
TIOC/NEJHHE C COOTBETCTBYIOWHMMH TOYKAMUA OPTOrOHAJbHOH KPUBOI;
T. € A"c 1% A" ¢ 2% A ¢ 87, ...7. .4 ¢ 97, nonyuaem npoduisb-
HBI€ MPOEKUUH 00pasyoIkX OTBaNa.

€) [locTpoeHnne BepTHKAJNbHOH U TOPHU3OHTAJABHOM
NpoOeKUUHU OTBAaJa.

ITO NOCTPOEHHE MPOU3BOAUTCH OOBIUHLIM COCOGOM; a MMEHHO: TOUKH
fepeceueHuss oO6pasylomux ¢ NPOQUIBHOH Npoekuued orBajia mnepe-
HOCATCS CHAaYyasna Ha COOTBETCTBYIOIIME IPOEKNUH 0O6pasylolux Ha
CTeHKY GOpO3AH, a OTCIOZA AaHAJOTHYHBLIM NYTEM HA I'OPUZOHTAJNBHEIE
npoekuuu obpasyiomux. CoesuHas NOJydeHHblE TOYKH MJABHBIMH KpPH-
BBIMH, HAWJIEM OYepK OTBa/Jia HAa FOPH30HTA/bHOH NPOEKLMH W HA CTEHKE
O0pO3 1kl



