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§ I. HaaHaqeHHe nporpauuu 

llpoaeAerute cpuant.IecKmc :: 

TpeCiyeT. B:wiOJIHeHHa OOJINnoro 

c IIJieHxH. STH pact.IeTH·y,ztoCinc 

I. f'eo),(eTpuqecKas pexoll 

2 • :U,zteBTHcpHK~Wt KSHWIC 

3. Haxo~eaue H coraTHC1 
COI5HTHH. 

Yxasanaaa oCipalloTKa peE 

cocTanxeHBHX ~ SBM M-20, c 

aoii MHHCR-2, xorropaa ucnoJI:&~ 

HHTHOH JieHTe HHqopK~HH C H~ 

C50TICS. Be,zteTCll Ha K8IIlHHSX I.[.:.~ 

B aacTo~ee npeua_aaaei 

Te).(H nporpauu oCipaCioTKH xl. 

PaCioTa nepaoii HB BTBX r 

ltOHCTpyxqHH - Kp8Tlt0 MBJISI'SE 

Coa,ztanaas a JIBTA OU.ill1 1 

JU1H TpeKOB WrH nyesp:&ltOBWC l 

ro DOJIH B KSllepe, HOHHB&qHOl 

TOpKOBHOe H~eHHe /noCJie,ztl 

x/OnncaHHe nepsoA CKCT€ 
BSXO%eHO B cneqHWI:&HOK CCiOpl 

BTopoe DOKOJieHHe aawea 
KS),(ep onucauo a cepHH ~penpl 
!963-!966 r.r. 
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§ I. Ha3HatleHHe nporpatz.w 

llpOBe~eRHe ~nanqeCKHX 3KCnepHWCHTOB KCTO~RKOH nyaupbKOBSX KSKep 

TpeCiyeT_auno~eHHa Oo~uworo o~~eua pacqeTOB no oOpaCioTxe nsuepeuni 

c nxeuxn. 3Tn pacqeTH·y~o6uo pas6nTh na 3 aTana: 

I. reo~eTpnqecxaa peKOHCTpy~ COCiHTHH. 

2. :U~eHTH~KSUwt KaH~OB peaKitHH• 

.3.·Haxo~eBJte H CTSTHCTnqecxaa 06pa60TKS ~eHTH~~HpOBBBHHX 
COCiHTJdi. 

Yxaaauuaa oGpaGOTKS pe~HBOBaHa B OHRR B B~e CHCTCYS nporp~, 

cocTanxeHHSX ~ aBM M-20, cne~n~DBo coe~nueuuoi ~ aToro c uawn

uoi MHHCR-2, KOTOpaa HCDO~hayeTCH ~AR npne~a H HSKODAeBKH BS uar

BHTBOH ~eBTe nu~puaunn c nsuepnTe~hHHX no~aaTouaToa. Caua oCipa

GoTxa ae~eTcn ua uemHuax M~20 m BSCM-3M. 

B uacTo~ee apeMH saaepmaeTCH coa~aune TpeTI>ero noxo~eBRH cnc

Teua nporpauu oGpaGoTKH xl. 

PaGoTa nepaoli na 3THX nporpBMY - nporpBMMH reoweTpnqecxoi pe

xoucTpyxQHH - xpaTKO na~araeTca B uacTo~eu ~oKX~e • 

Coa~auuaa a ~TA OitaK uoaaa nporpawua reoweTpmqecxoi pexoucTpyx-

QKH TpeKOB ~a nysspbKOBKX xauep yqHTHBSCT BCO~HOpO~HOCTh KarBHTBO-

ro no~a a xauepe, moansaQHouuue noTepm, waoroxpaTuoe pacceasxe • 

TOPK08HOC H~eune /no~e~uee - ~ 3~CXTpOHOB H DOBHTpOHOs/. 

x/Onncaame nepaoA cmcTeuu o6~a6oTxn axcnepHKeuTaxbHHX ~BHHHX 
HMOltCBO B CDCQHMhHO~ CCiOpunKe r:f.J , HS~aHHOil.B 1961 r. 

B~opoe noxo~eume name~ cmcTeMK oGpaCio~ ~auuux c nysupz.xo~ 
xawep on:ncauo a cepnn :qpenpnuToB · C 2 _ 1.1. J ,. ns~auuux B 
1963-1966 r.r. 
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IIporpauua paccqxTaaa na o6pa0oT~ uaTepxaxoB c 

2- ueTpOBOH nponaaoBOH xauepu, 

1-weTpoBoi nponaaosoH xauepu, 

1-KeTpOBOH ~KOBO~OpO~HOH KaMepK 

H woxeT OuTb ~erKo naeTpoeHB ~na ~oi ~yroi Kauepu, O~xaxoi K yxa-

•"SaHHlDL no KOHCTpyKWiK • 

C y~eTOM oco6ennocTei KOHCTPYKWii oyaupbKOBSX xauep namero 

HHCTHTyTa, B nporpaKMe reoueTpHqeCKOH peKOHCTpy~XK cqxTaeTC.S, qTO 

onTxqecKae ocx c.Tepeo~TOKauep napSAA~bHH u~ coGoi H nepnen

~~JUipHH noBepxaocTm& paa~e~a onT~ecxmc cp~. OTuoneHU oT nep

ne~xxynapnocTH ocei cpe~SK c~1TaDTCa uanHMH x yqxTUBaDTCli npx BBe

~eHHH penepaux xpecTOB· /nporpauua pacc~HTruta Ha qu~o penepHUX 

Kpec:ros oT 3 ~o 30/. 

Y<mTHBM, qTo KawepH B OHID1 aanoAneHH ~KHM Bo~opo~ou, npo,. 

naaow x Boawoxao aanoAnenxe HX nponaa-~peonoBHMH cwecawx, B anropxT-

ue nporpaKMU yqTeHH KBK.KOHHB~OHHHe DOTepx, TaK H MHOroxpaT-

noe paccesmxe. 
HawepenHH warnxTnoro no~ B 60AbWHX KBMepax noxaaBAx, qTo HUe-

eTca aaueTHM ero neo~nopo~nocTh, ~oxo~~aa ~o 20 %; noaTOJIY B. 

nporpmme y<mTHBaeTca peaAbHOe noAe B xauepe, KOTopoe a~aeTca B 

~e Ta.cviHqH; ~ Tpex KOMDOHeHT DOASI., C BOB~OXHOCTb» yqeTB CHM-

weTpH:a noJia. 
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~- onpe~eJienRa nap~ 

y<mTUBSDitHi uaTpmzy li;,HOro 

paccqHTBHHBa TpaeKTOpHn -

WBrHKTHOK noJie C yqeTOM n 

D08BOA26T orpaHHqHThCfl TO 

qQTeAbHOM Onpe~eJICHHH nap 

IIporpauua pacc~KTBRS 

OoAee 15, c~Torpa~posaE 

BOB ne 6oAee 6. 

~ y~o6CTBB ~SHKOE 

t -KBBHTOD, OCTSHOBO~ qf 

.u,ycsne BC? ace:x: panee ,Iteic~ 

)VIa aKonowm: speuew 

6o'l'H,. nporpaw.ta nan:acana 

,~t.xa. wmmm M-20 , BX1H3M 

HacTpoixa nporpaKMH 

wepu Ocyii{eC~SieTCli BB~4 

·nporpmma nocTpoena 

on- fine K81!6pl:1TeJlbHWC Dl 

IIporpW414a cocTaa.nen: 

THew waTewaTHKOB na HHcT: 



sa oopa~oTxy uaTepxaxoa c 

KSMepll 

p;Jia Jlll6oi .u;pyroi xauepH, 6.llKBKOi K yKa-

_ .. 
Kauep aamero 

peKOHCTpyKqKK C'IHTSCTCH, ~TO 

napaxa~bHH u~ coooi x nepnea

•a~eAu onTzqecKHX cpe.u;. OT&aoHeHHa OT nep-

· ctn1TaJl'l'CH ua..nmaa a yt~H'l'lmaJYl'CH npK aae

/ITporpauua pacct~HTaaa na t~H~O penepaux 

0IDIJ1 BaDO.llHCHH :D!,ltKIDa: BO,li;OpO,li;OM, npo,. 

nponaa~peOHOBHKH CMCCHMK, B anropHT-

noTepa, TaK H MHoroxpaT-

B CiOJibiiiHX K8!4epax DOKSBa.llH, ~TO HMC-

IPO,li;UOCT:b, ,li;OXO,ll;~aH ,li;O 20 % ; DOSTOyY B 

ISJI:bHOe DOJIC B KSMepe, KOTOpOe aep;aeTCH B 

DOJIH, C 208~0ZHOC'l'h~ ytleTa CHM-
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~· onpe.u;eJieHH£ napalleTpOB TpCKS CTpOHTCSl ~U~OHa.ll J(~ , 

ytmTHBSDllH~ uaTpHey yoroxpaTaoro paccenniDI. B ~iKI{HC?HW:: BXO,n;HT 

pSCC'lHTB.HUWl TpSCKTOpH.Il - ltHTerpaJI ypaaneHIDI JiopCUI{S B peaJibUOU: 

unrRKTHOM no.11e c yt~eTOM noTepb. Xopo~H auoop HStlS.lll>HOro npHO.llHnenaa 

D08BOJUICT orpaHHtlHThC.Il TO.llhKO O,li;HOH HTCpal{~efi DO libDTOHy npn OKOH

qaTeJil>HOM onpe.n;e.lleaan napaueTpoa, oop~~ a KKH~~u JC
2 

• 

llporpauua pacctlHTaHS Ha oCipaoOTKY COOHTI1H C quCJIQM TpeKOB He 

Ci0.11ee 15, C~Torpa~pOBallHHX CTepeO~OTOUODSpSTOM C tiHC.llOM OO~CKTH-

BOB HC OOJICC 6. 

lJ,Jra yp;O~CTBS <!Jn8il!ltOB TOUO.llOrMSI COOUTH.Il /tm~O ,{~qaC'l'Hl{, 

't -KBSHTOB, OC'l'aHOBOK tle.CTlUt M T.p,./ Sa,ttaeTCH B Bl!,ll;e, DpHH.Il'l'Oll II 

~Cine ao ecex paHee .u;eHCTBOBaBmMX reoueTpaqecxHX nporpauMax. 

~a 3KOHOUKm apeueux ua BUtlMCJIHT~tbHOH MawnHC M yp;OOCTBS pa

CiOTH~ nporpBMMa aanHce.aa Ci.llOKelUI a urum1anou xo.u;e a CHCTeMe HC-2 

,tt.ll.ll KamHH .M-20 , BXM-3M , BX.M-4. 

HacTpOHKa nporpaKMH ~ oCipa~oTKH KaTepHS.lla c onpe.u;e.11ennoi xa

uepu oc~ecTB.llseTCH aae.u;euaeu cnel{Ha.llbHOfi Tao~ xoncTauT. 

ITporpauua noc'l'poeaa Tax, qTO ee Jierxo ncno.llbSOBaTb a pa6oTe 

u.n-~ne BBYCPYTC.llbHUX no.llyaBTOUSTOB ITYOC c aa~ BaaM-SM HJlK BaaM-4. 

llporpSMKa COCTSB.lleUa rpynnOH COTpy.u;llltKOB JIBTA H JIB3 C yqac

THCW MSTeMQTHKOB KS MllCTKTyTa ATOMHOK ~SHKM B Axua-ATe. 

5 



§2 Cxeua nporpaMMH 

Uxeua nporpauuu "I-6" npe,ll;cTaBJieaa aa p>~:c.•I. 

PaCCMOTpHM pa60TY K~Oro H3 OCHOBHHX OJIOKOB nporpaMMU reoueT

pHtleCROH peKOHCTpyKq>1H. 

BJIOK l1I I 

·"" I!epeXO,A B CHCTeuy KOOP,Ilj~!HaT, CBSIB8HHYJO C ODTl1lleCKIU4U OC.!UI:H 

lonTHqecKyro cHcTeuy/. Kounencagtm ,n;e¢opuan1111 nJieHKH 

' 
TiepexO,Il; B ODTHqecKyJO C11CTeuy I X/J I OT CHCTeuu KOOp,ll;HHST I r j '2 I 

uauepHTeJI&Horo npuoopa oc~ecTBJISieTca no <J?opuyJirut noaopoTa • C,IJ;mtra 

c JIHHeliaoli ~ecpopuanHei1 no ocar.t X H ';/ 

X = K x ( 3 eM lf ·- yt1in <f) -r Xo 

~~ KLJ (J-:Jin<f-r-1UkStf) +flo 
Koaqxpm~ueaTu npeoopaaonaaxa 

K x } ,ll;e<J?opuanH.n nJieHKH no OCHM X H lj 1 

Ky I lj- yrOJI nOBOpOT8 DpH nepeXO,IJ;e OT C~tCTeMLr KOOp,ll;HHUT H3MepHTeJI&-

HOrO npHCOpa K ·onTHqecKOW CHCTeMe KOOp,!J;UUaT;-

Xo, tjo - C,ll;DHr KOOp,ll;uHaT 

onpe,ll;CJI.!llOTCH L!eTO)l,OM HU_HMeHbilllU: KDa,u.paTOD 1 ~ICDOJibBYH ltSMepeliHI:le. KO

Op,ll;HHaTU penepiiHX KpeCTOD H HX HCTl1HHOe DOJIOl£el!Ue D OllTHqeCKOH CHC-

TeMe KOOp,ll;HHaT. 

Upoae,IJ;emrue v.auepemm ua nJieHKax noKaaaJiu, qTO ,~J;e<J;opuaurut 

D,IJ;OJI& >1: nonepeK pyJiona uJiemm paaJII1qaa, qTo 11: yqTeuo BBe)J;eiiHeM ,IJ;Dyx 

pallHNX KOllqxpHnHellTOD. 
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Ilporpm.wa DOSBOJute'l' 

KaK KpecTH, aa~eceHIDte Bl 

-XHMHOK CTeKJie . tf.JOTOaDDapa~ 

nepl:IHX Kpec'l'OB seyorpa OCil 

npx aTOM nosmna.eTc;:s TOt~BI 

,IJ;JI1B8To 

B nporp8)1)1e npe,!J;YCK' 

HHX KpeCTOB C TeK, qTOOI:l 

HUX aume K03~HMJleHTOB II 

llO,!J;pOCiBOe ODHCBHHe 



OCHOBHHX 6~0KOB nporpSMUH reoueT-

,-· 

I X/J I OT CHCTeJ.W KOOPA11H8T I r j 1. I 
no ~opuy~SM noaopoTa H CABHra 

X H tj . 

'/·- 1z -lin <f) r Xo 

'/'+ ~CM<f) + fjo 

X H y, 
nepeXO,l:{e OT CHCTeMU KOOp,l:{HHUT H3MepHTe~b-

KD8,l{paTOD, HCDOJib3YS ltSMepeHHHe KO-

HCTlUUIOe llOJIOjKeJIUe D OllTHtieCKOM CHC-

fiJICHKax DOK88El./Ut, <ITO AC¢0pM8~>UI 

p83JI11'!Ha, liTO li yt~TCIIO BBe,l:{elnteM ,ztDyx 
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IlporpSMM8 DOSBOJisteT :V.CD0Jtb80B9.Tb B K.8tleCTBe penepHHX JCpeC'l'OB 
...; 

KaK KpecTH, aa~ecelUUle BHY'l'PH 06'bew.a xaKeps:, TaJC • xpecTH na .npz

XHMHOK C'l'e~e ¢oToannapaTa. CAe~e'l'.O'l'lole'l'H'l'b, tl'l'O KCDOAb80B8HHe pe

nepHHX KpeC'l'OB.BH;yTpK 06'belola KaKepli SBJUle'l'ca npe,l:{DOtl'l'H'l'eAblWJI, T.K. 

npH S'l'Oiol DOBHmae'l'ca TOtiHOC'l'b BOCCT8HOBAeHHa npOC'l'paHC'l'BeHHHX !COOp-

AHHBT. 

B nporp81ollole npe~cwoTpeaa nponepxa xat~eCTBa Hawepeaas penep

BRX xpecTOB c Tew, qTo6a HCKADqHTb omx6oqaoe onpeAe~eaHe npHBe,l:{eH-

. \ 
HHX BHWe K03~HM:KeHTOB npeo6p880B8HKSe 

lloApo6aoe onHCaHHe axropHTKa aToro OJioKa ABHO B [12]. 

.7 



B.KOK iE 2 .· 

BoccTaao~eHHe npocTpaaCTaeama: KOOBnKHBT Toqex Tpexa 

BOCCTaHOBJleHMe npOCTpSBCTBeHHUx KOOp.I{Wi8T TOqeK, llSMepeHHmC 

' ' aa Tpexe, npoMaBO,!UITcs acer,zia no .I{BYM onTJDtaJibHHII I ,I{J[S .I{BHHoro OJpe'Ka/ 

,·CTepeonpoe~HS.M, KOTOp!ie onpe,l{eJHUlTCS DpH npOC.MOTpe. 

~ BOCCTBHOB~eHHS npOCTpaHCTBeHHHX KOOp,I{HH8T COOTBeTCTB~ 

TOqex HCnO~h8ymTCS ~pyY~ 

~ = 8n-B~~-(XI\'fi\-Xn'fP) 
X,. f,, - Xn ·':ftn 

X·= 2 :;r,.. "'" + XA 'fA +811 

'j - Y" + '::fn • 

- (ltf,".-~t'+(Ztf,,+lf'nf1 

KOTOpl:le no~qeHl.l MS MeTO,I{8 M8KCHJ4y.M8 · np8B.I{ODO,I{06U • 

~eCh npHHSTH 060SHaqeHKS, KOTOp!ie SCHH MB pMc. 2. 

12-1 I 

4lyHK~HZ lf(c_) H lfdr-), OnHCHBamtMe ODTHKy, KOryT 6HTb SB.,ll;WUii B 

npoHSBO~bHO.M BH,I{e. OHH .MoryT 6HTb no~qeHH ~H a peay~hT&Te Hayqe

HHS ~OTOrpa~H TeCT-06~eKTOB, -HAH MS K8KOH-~H60 KO,I{e~H ODTHqecKOH 

CHC'l'e.MH. 

BOCC'l'aHOB~eHHe DpOCTpaHCTBeHBHX KOOp.I{HHST HeCOOTBeTCTB~ 

TOqeK npOMSBOAMTCS B ,1{88 3T8D8: 

I • Onpe.l{e~SilTCS H8 np&BO.M CHH.MKe KOOp,I{HH8TH (xn ':Jn) KB88H

COOTBeTCTB~ TOqex, KaK &TO nOK888HO H8 pMCo 3. 

2. ITO ~pyY~Sl4 /2-I/ onpeAe~TCS npocTpaHCTBeHHHe KOOp.I{MH8THo 

YK888HHHH aJiropHTM HCnO~hayeTCS C I963 r. B .118CCOBOM cqeTe B 

~GHe DpM 06pa60TKe .118TepHBJIOB c npon&HOBOH M BO.I{OpO.I{HOH KB.IIep. 

ilO.I{p06HOe ODHC8HHe aJirOpHT.II8 H nporpa.MMH,z{8HO B npeDpHHTe [1~]. 
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BJiquCJI:eHWi .IIBrHllTHO 

MarHKTHOe no~e a Go 

~8Th nOCTO~HHSK no Bee~ 

aJibmrli GJtoK, a~c~ 

3H&qeHMS .MarHHTHOrO nOJt~ 

CS A~ Kax.z:tOH TOqKJl B B1i 

llporp8l4Ma paccquTm 

eM noJUl I raycc. 

EcxK M&rHMTHOe no~E 

TO a nporpSMMe npe,l{yCM01 

Tl'l K&Mepu, 8 H8 OCTBJibHC 

MarHl'lTHOe no~e B K~ 

TepnO~S~Mei, JICXO,I{S 118 ( 



r 
\; l .!" ,, 

,) s.aox 11 2 ') 

} '. j 
• I 

npocTpaHCTBeHHsx xoop~HHaT Toqex, xawepeaasx 

acer~a no ~ayw onTKKaJihHml I .ztXSi ~aHHoro "Jpexa/ ' 

-"' onpe~e~SDTCSi npu npocwoTpe. 

npOCTpaHCTBeHHHX KOOp~KHaT COOTBeTCTB~ 

+ XI\ 'f~. +B" 12-1 I · 

+'1n 
t' + (Z tftn +tfnf' 
weTo~a waxcKJ4YKa. npaa~ono~ol5:im . 

aaaqeaKSi, KOTOpHe SiCHH KS puc. 2.

Cft(r-), OOKCUB~e OnTKKy, WOryT 15HTh 8B.)J;aHH B 

no~qeHH KHK a peay~hTaTe uayqe

' -HAM KB KaKOH-~KI50 WO~e~K OUTmqeCKOH 

KOOp~KHaT HeCOOTBeTCTB~ 

KOOp~KHaTH (Xn '::Jn) 
Toqex, xax aTo noxaaaHo aa puc. 3. 

xsaau-

,_ 

npOCTpaHCTBeHHHe KOOp~KHSTHo 

ucno~bayeTcs c 1963 r. B waccoaow cqeTe B 

WaTepua.noa c nponaHoaoA u ao~opo~aoA xauep. 
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u nporpaw.w ~aao B npenpHHTe [1lf]. ; 
~\ 

8 

' i ~ 

'i 
i 

. ! 

B.aOK If: 3 

BuquexeHKSi WBrHKTHOrO DO~Si B TOqKSX xawepH 

MarHKTHOe no~e B ()O~hmKX xawepax npaKTKqecKH HeBOSWOEHO ~e

~aTb nocTORBHHK no acewy o()~ewy, noaTowy a nporpaMMY aae~eH cne~H

anhHHi ()~ox, auqac~anmnA warHHTHOe no~e a Toqxax Tpexa. Hcxo~HHe 

aHaqeHHS warHHTHoro no~ aawepsDircs · B Toqxax < X Y Z > H aa..n;aJOT-, , 
cs AJ!.SI. xa.z,n;oA Toqxu B BJI,D;e Tpex ae~uqua H x , H 'J , Hz 

IIporpawwa pacc'CIKTaHa ae 15oJtee qew aa 320 ToqeK ; TO'lHOCTh aana-

CH no~ I r~cc. 

E~K warHKTHoe no~e KKeeT OAHY ~ ~Be ~ocKOCTK CKK!4eTpKK, 

TO B nporpSUKe npe~CWOTpeHa BOSKOXHOCTh 8aA8Th OO~e TO~bKO B qac

TH KaKepH, a Ha OCTaJibHOH oG~eW ero pacnpOCTpaHHTh aaKOH CHKKeTpKKo 

MarHHTHOe no~e B K~OH Toqxe TpeKa BHQHC~steTCSi ~KHeMHOH KH

TepnO~Si~HeA, KCXO~Si KS ()~gafumcc TO'IeK TSCS~H~ warHHTHOrO OO~H. 

9 



B.lrOJt If: 4 

i 
OnpeA~eHKe napaweTpoe Tpeia s BY~eBOK np•~~JtEeBHx 

I 
~ onTBK~hHOro onpe~eaeHfH o~eHOJt Jiapawe'l'posP,.fl,fsc{ qacT~-

, I 
~, KO'l'opoe npoxaao~H'l'Cll a "B.I:oxe E 5", Heooxo~o no.-y~h uo8Kaz-

,.. . . • i 

. ' I 
HO ~OJiee TOQOe SHaqeHHe 8'l'BX DapSKe'l'pOB <5ea <50~hiiiJCC 88Tp8'1' Bp

1
eKeBJI 

HB SBM, q'l'O H BHilO~Hlle'l'Cll B "c:i.roxe If. 4". 

~ech x ~~ee oooaHaqeuo: 

p - HKnyAhC qac'l'~ B H&q~~HOH 'l'OqJte, 
i : 

j> - yroA Ke:.:,zcy npoe~ei ae~Topa IDIDY~hca Ha n.a:ocxoc'l'h X OYi 
OChJl X' 

~d- TBHreuc yrAa KeE,ey Tpexo
1
x K n.a:oCKOCThD X OY • 

j 

H8 cpe~Hei KPHBHSHH napa~OJIB!, 
I 

HwnyAhC ODpe~OAlle'l'Cll HCXO~ll 

npoKCHMHpy~eA npoeK~HJl Tpexa, h yqe'l'OK KOHHS~HOHHBX DO'l'epb ~ 

,O~HOpO~HOC'l'H·MBrHHTHOrO DOAR, KBK 3'1'0 DOK838HO HHZe. 

J( 

an-

He-

. lfii'l'erp~pya ypBBHOHHe )tBJa:eJHH B HOO,ll;HOpO,ltHOU: warHH'l'HOM 10Ae C 

' I rqe'l'OW TOpK.OJteHKH, YU no~qaeu SBBHCHWOC'l'h wex,qy yr~OK DOBOP?'l'a H 

IiAOCK0£1 ~roil B B~e p8SAOliCOHii.ll 

J == f/J + -ki''JZ+ ~~'"J 3 
1 

I 

r~e npmiSao,qm.re O'l' j no .& A' A"jm I I ..r 1 .r , I tioAYqeHlit xa yprumeHHll 

_JiopeHtta, H liBJIHDTCH clJYHKltHllKH 
I--, 

oT p, p, H,H • 

TpaeKTOpHS KOXe'l' 6~h 3BnHCaH8 B DM,Ite 

Yt;SJ = t&in pd-5 

.X(1J= .fo~ wpd-1. 

IO 

·~·· ! .. J, 
) ~\ 

itt . 

L· 
.{·J 
,j. 

:~, 

:{, 
.. \ ,·( '·' .. 
"', 

\~:}1 
., 
~~ 

n{· 
l 
1'' 

~~~~ 
lt 

'"'.-

1 

llepe~H B CKC'l'eyY KOOp~ 

' annpOKCKMHpYll 3T,y TpaeKTOpHJ 

Y=a(x-~yz, 

I i , 
r~e 4 -;paccTOHHXe Me:K,Zcy E 

I 

yCXOBKR·wiHHKYK.B ~HKitHOH~~ I . . 

f JK . 

. (t ~ f [!le>~ -a, (xw 
1 0 

C~e.zzymtee; BlipSZeHHe · AJUI a : 
i ./ .r . (fi i [ fl." 

~ L P' -(Jl'f JK 1- [- (} 

I 
C ,qpyroi cTopom.t, annpc 

I 
HSMepeH~e TOqJtH TBKOH ze Df 

AY-qHK: 
tl 

Q, J (N+1) ~ lji (Xi-~ 
3 ' (Nt-1} f:o (x,-~)" 

Ilp~paBHHBrui Q, = Q.3 , DC 

a,..= Q =P (P p' 
J ' } ) 

'I 
~fapemaH 3TO BHpalitOHHe 

1 ·=A +fJM!i 1H'R .1. P 3 L co!/· d. .l • 3 +- CJ>. 

-t 0.3 (R3 HH_/0 l 
1 CDS~o{ L CoS <X 3 c 



.I 

nap811e'l'pOBP, .f>.lso( li&C'l'~
j 

, He~XOAJD'O no_.ytDI'l'h BO~OK
j 

Oea Oo~hWBX aa'l'pa'l' sp~weBX 

miny~&ca sa liJlocxoc'l'h X OY! • 

a.aocxoc'l'hD X O'Y • 
i 

cpe~seii xpxsxaHH napa~oJIB!, 
. I 

l 
KOHKS~HOHHHX UOTep& ~ 

noxaaaso HKi:e. 

an-

se-

HeOJJ;HOpO~HOU K&rHHTHOM JoJie C 
I 

we~ yr.11ow nosop?Ta x 

' 
I ujm· · I , I tiOJIY'IIeHH ua ypaaaeiDUl --· 

7 H1 H 1 

B BH,Ite 

J 
'I 
I 

'i 
i 

i 

~. \ 
i\ 
'l 

I 

l: 

. \· 
i 
{' 
·I 

\. 
I 

. l 
1.\ 

?I . 
.i. I. 
i 'll 

t 
·~ 
1 l . 

Hf'·/., 
'I 
j, 

. il'l. 
f 
~.:-
1' 

I 
! 
~! 
:\ 
I;~. 

I 
'I· 

' f:\. 

llepe~.lt B CHCTeM;y KOOp~HH&T paCC'CIHTaHHOii TpaeKTOpHilt Tpexa X 

annpOKCKwHpy.!t STY TpaeKTOpHD napaOOJIOii B~a 

Y = a(x-:- ~)2 +C , 

I 
r~e /.., - 'paCC'l'O.ItHXe lle:Br,lzy H&'llaJIOil llt KOHI{Oil TpaeKTOpHH, llOJIYliHK H8 

yCJiosu 11~HHM;yK& WHK:uJIOHaJia · Qz 
I 
; .fl( 

2 : J [ iL z Jz . Q =: Yc.-, ::-(1 (xw ---,J -c d! 
f 0 

CJie~mtee; BHpSlteHHe ,t{JUI a : 
i _, .r (f!>")'- G .J-1'" . . ; [ fl.'' /]. 

~ f_ f>' -(jlf JK t- [ (p'J3 -'f lf>'Jz. - ;(; ~']-:1:} 
l. : ' C ~pyroii CTOpOHH, annpOKCHIIHpy.lt MeTO~Oil ~aHMeHbWHX KB~paTOD 
I I I 

llt8KepeHH¥e 'l'OliKH 'l'&KOii ze napaGOJIOH B CHCTeKel KOOp~KH~'l' 'l'pexa, no-

JIY.'CIHK: 

Q, J (N-i-1) f;_ lfi (Xi -ftY-I 'Ji trxi -IJ:l 
3 1 (N+-1) f_ (Xi_!!..)" ~{L. (Xi -!J.).z)Zi 

L=O .2. 2; . 

Tip~paBHHBa.lt Q_ = 0.;, , llOJIY'CIIIIII 

a:J·=O.=P(P p' fi H' -1l> J J , , 1<1 • 
. I 

; I . 
~~apema.R 3'1'0 BlipaEeHHe O'l'HOCHTeJI~HO 
. I ~ 

i p , Oy~e~ HKeT& 
! 

F,"=n +(SJ..'~ (H'R .,.L fiA +-2B1ind)-~ lde..J\11 +-
r3 Lco!J d. . 3 cad. H 2Co!od d.J lj. K 

-t 0.3 [R3 HH_/0 d:Lp +3-l-,ot.8'- 2-Jino( 0 + 
1-cos~o<.LCosr:X 3- ds£ VJ T ll"J 

II 



+ .L tao( BH' + _,_· _ B'JJ + _.&.__ !YJJ' + .2_ cmc<. Hj-1 :r. 
:z d H eos.zc< H CoJ.lo( H 8 R ~ K ' 

r.zte 

. ,.r 

.P<l := o,3R~ 7: c;ao{ 

. I 

R:J = za.i1 

H; ( Hx CMj -r HrJil1)3) f:go( +liz 

''[(d d 1: ~7t _dHz H =;= ds Hx CMJ +- ds Hr -;x.flJ)J 9d d.s 

8 ~:Hy Co-Sj- Hx JinJ 

B'= ( ~ Hfl)t:Mj -{f.-lfx)Jinp 
i 

9J = Hx Co-SJ + H'fJinJ 

CJJ' == (fs Hx)eo!_l + {1-; Hr)Jinf 

YKaSaHHaH ¢opuy~a UOSBO~HeT Onpe.zte~HTb f' C CHCTeMaTH'tieCKOH 

OmHOKOH 1 He npeBHW~eR 2 % B CBMHX ueo~aronpHHTHHX C~tiaHXo 

igo(. Oripe.zte~HeTCH MeTO,ItOM HSHM8HbWKX KBa.ztpaTOB H3 yc~OBHH annpOK

CHMSQBHH 143UepeHHHX TO'ti8K Ha U~OCKOCTH (~ 
1
-&) npHM02 B~·a i::io+-:1 tfao<): 

~ B'c:acTeue Tpexa onpe.zte~DTCH no ¢opuyie· 

e, -- oJvC. ta L .· · 
. I - 'd• 2 ( R, +c) . 

llO.ztpOOHOe HMO.JteJIHe MrOpHTY8 3TOrO ·Ci~OKa ,ItaHO B npenpHHTe [15]. 

I2 

'.£:?!Q! 
I 

I 
Toqaoe onpe8e~eu:ae na1 

Ypaaueu:ae RopeaQa a TC 
~. ) i 

r;l.P -e{:...~j - =- 7fH , dt c ; 

· llepeH,ItH K nepeue~miD4 J 

dcX. e ('J . 
ds = pc nrCo!J> 

aA . • 
::::L- = Lp [-Hi! -r ( 
cts c · 

~HTerpmp~g aTH ypaaue~ 

MH 8H8tieHHHMH napaMeTpo~ 

. pIt~ = p + Ll p 

" }Hall- = p + .Ll ~ 
. A 

( '1or.) Ha'Z "' -~c( ' -r L1 ~ 
A 

YH{u == y + tJ ~ 
~ 

1: Hall. ~ z + L1 ;i 

H y,ztep.EHBaH TO~bKO ~HHeAH&e 

6y,zteu HMeTb c~e,zty~e aupax 

XOY 

11 =Yo -rYm /" ,\ " JW . · ijo,f•,tJ 



I ~ 'lJ + ...&__ B'XJ / + .:2.. CO-Jot. Hj~ :r. 
H COJ.Lo{ H 8 R~ K , 

rJ.,. HrJillf') tgcX. +lfz 

Hx w; -rfs-Hr JinpJ}tgd 

;p -Hx JinJ 

u)CaJj -{fsflx),JinJ 

~·+H'fSinJ 

x)eo1 + (fs H~)Jinj 

dHz 
- d$ 

... > ..... 

~8 DOBBO~HeT onpe~e~KTh f' C CKCTeMSTK~eCKOH 

2 % B CBMHX aeG~aronpKHTHHX c~~aax. 

MeTO~OM HSKMeHbWKX KB~p8TOB KB yc~OBKH annpOK

TO~eK Ha n~OCKOCTK (i! 
1
-:$) npauoa BKP,S i=io+-;$ (tao<L 

Tpexa onpe~enDTCH no cpop~cyJie 

·8 -- o.JU! ia '-' · 
I ~ if. 2(R3 +c) 

8JlrOpKTM8 3TOr0·0JlOK8 ~SHO B npenpHHTe 

I2 

[15]. 
' ., 

BJlOK ~ 5 

To~soe onpe8e~eame napaueTpoa Tpexa 

I 
YpSBHeHme ~OpeHQS B TOpMOSH~ea cpe~e MOEHO 88DHC8Tb B BKP,e 

~ ' I 
dP = .:!i[ ..... • ~} p d6 dt c 7fH .,.._ ~. 

. p dtr 
i 

IIepeMH K nepeMeHnm.t P, o<, A, b , oy~eu KMeTh: 
.rl 1:: = t ( llr Co-!}!>- Hx SltZJ) 

rf:p_ = Lpc [-Hi! -r ( Hx Co-5} + H'l&np)too.. j . ct.s ! (/ 

rlHTerpHp~H 3TH ypasHeHHH B p~SJlhHOM MSrHHTHOM DOJle C H8q8JlhHH- . 

MK SHa~eHKHMH napaMeTpo~ 

PHtvc. = p + lJP 
A ;;Hall. = p + i'lf 

( -&;o() Ha~ ::. .0o( . -t- LJ tgo( 
, 

y H{l/(. = 1j +- tl ~ 
, . 

l: Ha/L = l t- Ll;l 

K y~epxKBM TOJlhKO .4KHeHHlle ~ella no KCKOMh!M nonpaDKaM LlP7 1Jj3
1
Af;;a,t1j

1 
131:, 

Ciy~eM HMeTb C.4e~~e Bhlp8Jitem1il ~~g npOeKQHH TpaeKTOplU1 Ha D~OCKOCTb 

XOIJ 

Yw =Yo + Ym I• " + ;; ~~ P.~. . 'ja,p •• tJ,_ r 
11}+~~~ L\P +~1Jo 

. 'j•,f•,IJo 

IJ 



H Ha ILllOCKOCT:b Z-:$ (_ 

Z(5J = l.o + 11lo + l {sJ lt<.;3o,z. 't'>:t I ~ 
T B~ ~.P.,L 

r,zte 

Uo , <J 

~0 J ]:. ] OnTHKa4hHSS O~eHJCS H 3KCnepKMeHTa4:bHO HSKepeHHHe 

KOOp,ztHHSTH 1-oa·TOQKH TpeJCa. 

HcKowue nonpasKH onpe,zte~aDTc~ is yc~oBHS WHHHMYUB ~HKqHOHBZOB 

J~!l = (~-9,)(G +Dy£r'(~-tj3) 

_J; = (:l-l:J){G+ Dr.ET'(l:-27), 

r,zte 

tr - KSTpH~a KHOrOKpSTHOrO pacceaHHS, 

D~ - ,ztHcnepCMH xaxepHTe~bHLIX oiiiH6ox KOOp,ztHHaT, 

X ~ - BeKTOps, onpe,zte~s~e TOQKH TeopeTHq. Kpxaoi, 
' . 

X, l
3 

- aeKTOpH, onpe,zte~s~e TOQKH Hswep. KpHBoi. 

MaKCIIIKBXbHSS CHCTeMBTHQeCJCSS OWK6Ka YKSSaHHOH npo~e,ztyps, BOS-

HHK~SS 1118-88 SaMeHH npH BHQHC~eHHSX HHTerpa40B CYMMBMH Ill ,ztpyrHX 

ynpo~~ BHQHC~eHHS npHG~eHHH, COCT~ReT He 6o~ee 0,1 % OT 

HOKHHa4bHOH Be~KQHHH HYny~J>Ca. 

rrapaweTps TpeKa onpe.zte~sDTca ~a uaccs TOH qacT~, KOTOPYD 

yxaaan q,xaxx npH npocwoTpe. ECJIH H,zteHTH<lJHKattJoUI He yKaaaua, TO cqe'l' 

ae,zteTca B npe,ztno~o:z:eao 3-x wacc - P, Ji,K ._ 

~ oGpaGOTJCH oqeHb KOpOTB 

JlOU K rLll.OCKOCTHXtJ!:f TpeKoa' HME 

'l'peKa Onpe,zte~eT~ no KpaHHHK ~ 

HOBUaCl>, - no npoGery. ,1lJm ,OC'I 

~HHHHX TpeKOB HYDY.lli>C onpe,ztel 

HSXO:Z:eHHOH npo~e~e npH ~HKCHI 

·onpe,zte.lleHHUA CS.llOK B nporp~: 

ueKTPOHa. B Hell oc~ecTMeH a.z 

TOpHei a,ztepHHX npo6~eu H XBTA ~ 

3TOT anropH'l'M OnHClUI B ni 

.. 

!4 I I 



'()~ I Ad 
.,.. B~ ;coP.,1:. 

o~eaxa m axcnepKMeHT~bHO KBKepeHHHe 
I-o~·ToqKK Tpexa. 

? 

llB YCJIOBHH KHBID4Y1'8 lfiYHK~OHSJlOB 

(G + Dlf£ rr Cff- IJ1 ) 

) ( G + Dz E T'( l -l:t), 

pacceaHHH, 

omx~ox xoop~HHaT, 

TeopeTHq. KpHBOi, 

H3!4ep. KpHBOH. 

OWH6Ka yKBBaHHOH npo~e~pH, BOB-

cyWotawH H ~yrmc 

IPHGJIKXeHHn, cocTaBJIHeT He 6oJ1ee O,I $ OT 

~ KBCCH TOH qacT~, KOTOPyD 

• ECJIK ~eHTH4>HK~KS He yxaa8Ha, TO cqeT 

3-x :u:acc - p JT /{ 
' ' 

I4 

~H o6pa60TKH oqeHb KOpOTKHX HJIK ~ no~ oqeHb 60JibWHM yr

JIOK K RXOCKOCTH)(O~TpaKOB K:u:eeTC~ npOCTOH axropHTKe HanpaBJieHHe 

TpeKa onpe~eJIHeTCH no Kp~ TOqKaK, a HKnyJihC, eCJIK qacTRQ8 OCTa-

HOBHJiaCb, -·nO npo6ery. ,1VISi OCTaHB.B4HBru:JIUC{CH B KaKepe ~OCTQTOqao 

~HBma: orpexos m.myJihc onpe~eJI.s:eorca no npo~ery, a yrJW. - no yxe 

KBJIOZeHHOH npo~e~e npH ~HKcHpOBaHHOK HUnyJibCe. 

-Qope~eJieHHHA CiJlOK B nporpB.IOole npe~Haaaaqea ~ o~paGoorxH 

uexorpoHa. B HeK ocyzqecTBJieH anropHT!a:, paaee paapa6oTaamili Jia6opa

TOpHeA ~epHNX np06JieM H nBTA ~ 1-KeTpOBO~ nponaHOBOM XaKepHo 

:3TOT ~ropwm onHcaH B npenpHHTe [ 16]. 

" 

I5 



§ 3 nponepxa nporpaw.w 
J 

~ npoaepKn nporpauuu reoweTpn~ecKoli peKOHCTpyx~nn O~a co-

CTaa~eHa cne~na~:&Haa nporpauua-reuepaTop ~HICTHBHHX TpeiCOB 

uuun ~auuuun ~a aToli nporpauMu-reuepaTopa a~DTca: 
.vrcxo~-

I. BeKTop-RYny~:&c ~acT~ a ua~~bHOH TO~Ke. 

,~' 2. Roop~nnaTu ua'lla.II:&Hoii TO~K~. 

3. rviarunTuoe noJJ:e a xauepe .• 

·4. XapaKTepncTnKa cpe~u- Topuoauaa cnocoOaocT:&. 

5. XapS.KTep~C'I'HKH ODTH~eCKOH CMCTeMH. 

6 • .l{xtcnepcnn HaMepnTe~bHHX om6ox H uuoroKpaTaoro pacceHHIDJ.. 

1'.0. l41it MO:uteJ4 DOCTpOHTb Tpeic ~IOOOH ~HHH 14 JU)(5oro Hanpaa~eHM 

6ea y~eTa HJJ:H c y~eTOJ4 nauepHTe~bHUX omn6oK n uaoroKpaTaoro paccea

HM, BBO~HHUX WeTO~OU MOHTe-Ra~o. 

ITepaaa cepHH npoaepoK 6~a npoae~eaa as. TpeKax, creaepnpoaaa-

aux 6ea yqeTa nauepnTe~:&HBX own6oK 14 Maoroxps.Taoro paccesana. 

STa npoaepxa noxaa~a, ~To: 

I. Ha~~bHOe Dpi46~UEeHHe BOCC'I'~~BaeT HMDy~bCH C OWH6KOH, 

ae npeauw~eu 2 % a aanGo~ee ae6JJ:aronpnaoraux ~~asx. 

2. AJ!ropnTw, ncno~:&aoaaaauii B O~oxe oroqaoro onpe~eJJ:eana napa

weTpoa Tpe:a:a~ano~ae ~aeea no eX. n fo a mnpomDC npe~e~ax I 0, I pa

~aaa/ ~axe B y~oBHSX aeo~aopo~aoro waranTaoro no~ I ~o 25 %1 n 

noTepb HWDyJJ::&ca ~a·cT~ I ~o 50 % I. ITo Kl4ny~:&cy ~ropHTM JJ:HHeea a 

oO~acTn ae weaee 2 % OT HOIIHH~baou Be~~HH npH yxaaaaaux aume 

HeO~HOpO~HOCTH KarHHTHOrO DO~H H BexH~He DOTep:&. 

A5co~aoe aaaqeane HMDy~:&ca aoccTaHaBJJ:HBS.eTcs ~ropnTMow c 

TO~HOCTbm He xyxe ~eM 0 71 %. 

I6 

BTopaa cepns npoaepox 

Ha 76 creaepnpoaaaaux a r 

p::: 800~0 y~eTOW HSMepHTeJ!l 
c.. ' 

6~o onpe~e~eao·cpe~aee aaa~e1 

poe OKS.B~OCb paBHHW 
799,8 

qTO roaopnT oO ycToMqnaocTn aJ 

'l'peT:&S cepHH HCDHTaHldi. ( 

. I. BWin creaepHpoaanu TPE 

3000 ~ B nponauoaoii KaMepe · c 
c ' 

· HMDY~bc lacero 481, KOTOpue . 01 

npn6~xxeans I ~OK ~ 41 n ~~E 

Bo acex ~yqaax paaam~a " 

ay~eBOM npn6~1UteHHH H peay .. ~l>TE 

o6~aCTH J!H~eHHOCTH oroquoro ~I 

2. ITpoao~HJJ:ac:& npoaepxa c 

KOTOpue OKS.S~HCb paBHUMH, CBO~ 

MU c~Taew, o~aaKo, ~To r 

H KO~H~eCTBO TeCTOBHX TpeKOB ~ 

6WIO c~eJJ:aao Co~nT~eM npH nyc 

CTPYK~HH ~a rpynnu AJ!J>aape~a. 

1'.K. ~ropHTua, a~oxeau~ 

SOB~HCb B MS.CCOBOM C~eTe, TO 

TlltS.TeJ!:&HOli npoaep1ce. O~uaxo 

CTaHOB~eHHUX KOOp~HHaT, onpe~E 

wepeanli B Kawepe, onpe~eJJ:aeTCf. 

H TOqaocT:WO, C KS.KO.Ii aall,zteHH i 

~ToannapaT - KaMepa. 

I' 



peKOHCTPYK~HH ~~a CO-

• .z:cxo.n;-

J'IBJUi:tlTCH : 

aacTHUU B HB~~bHOH TOqKe. 

, .... 

- TOpUOSHaR cnOCO~HOCTbo 

omn~oK H uaoroKpaTHoro pacceRHH&. 

u JID6oro Hanpa.BJieHM 

OIIIHGOK H MHOrOKpBTHOrO pacceg-

npoae.n;eaa aa TpeKax, creaepHpoaaa-

H MHoroxpaTHoro paccesaHs. 

BOCCT~a.BJlHBaeT XMnYJibCH C OmH6KOH 1 

aeOJiaronpHSTHUX CAy~asx. 

~JIOKe TO~oro onpe.n;eJieHHS napa

a mapoKHX npe.n;eJiax I 0, I pa

noJlil I .n;o 25 %1 H 

flo KMnyJibcy ~rOpHTM JIHHeeH B 

BeJIH"<DIH:LI npH YKBSaH_HLIX BHUie 

Be..llH"<DIHe UOTepb. 

kWDYJibCa BOCCTaHSBJIHBaeTCS aJirOpHTKOK C 

%. 

I6 

f 

\ 
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BTopaa cepus npoaepoK C'l'S'l'HCT~t~eCKOe MCU:LI'l'aHHe o 

Ha 76 creHepHpOBaHHHX B npon~e Tpexax ueTpoao! ~MHH npH 

P==- soo~c y~eTow: usuepHTeJibHUX .omaGoK H uaoroxpaTHoro paccesau 

Ciwxo onpe.n;eJieHo_-cpe.n;aee aaaqeaHe noccTaHOBJieHHOro HMDYJibca, KOTO-

poe OKBS~OCb paBHHM 
799,8 ± I,8 

~0 rOBOpM'l' 00 yCTOHqHBOCTH ~ropHTMa B yCJIOBHBX UOMeXo 

TpeTbS cepMS HCnHTaHHHo COBMeCTHSH pa00TB CiJIOKOB 4 H 5o 

I. B:LIJIH creHepHpOBBHH TpeKH npoTOHOB c MHnyJibCBMH· 800 1 I500 H 

3000~ B npODaHOBOH KaMepe C y~eTOM OmH00K no I6 TpeKOB Ha K~ 
c 

KHDYJibC lacero 481, KOTOpue oGcqHTHBaRHO» no nporpBMMe ayJieaoro 

npM~JIKEeHHS I BJiox m 4/ H .n;~ee no ToqaoyY axropHTMY IEJioK W- 51. 

Bo acex CJiyqagx pasaH~a uex.n;y napaueTpauH, onpe.n;eJieBHHMM B 

ayJieBOM npH6JIHXeHHM H peayJibTBTaMH TO~HOrO ~~rOpHTMB He BHXO;J;l~B HS 

06JISCTH JIH~eHHOCTH TOqHOrO ~ropHTMBo 
. ~ ~2 

2. ITpoao.n;HJiacb npoaep&a cpe,n;HHX aaaqeHHH aeJIHqHH ~x~ H J'~ 

KOTOpUe OK88aJIHCb paBHHMH CDOl!M TeopeTHqecKl!M SHaqenHSMo 

Mu cquTaeu, o.n;aaxo, qTo npoaepKY nporpauua cJie.n;yeT npo.n;o~nTb, 

H KOJIH~eCTBO TeCTODHX TpeKOB ,!l;O~HO 6UTb ,!l;ODe,ZJ;eHO ;J;O 1000 1 KaK STO 

OHJio c.n;eJISHO CoJIMHT~eu npH nycxe nporpBMMN reoueTpMqecKOH pexoa-

CTPYK~MH ,n;Jis rpynnu A.llbaape~a. 

T.K. ~ropHTua, a~oxeanue B nepaux .n;ayx OJioKax, paaee HcnoJib

aoa~HCb B MSCCOBOM C~eTe, TO HeT He00XO,!l;lU40CTH DO,ZJ;BepraTh l1X CTOJlb 

~aTeJibHOH npoaep&e. 0,ZJ;HaKO CJie,ZJ;yeT yqHTHBBTb 1 qTO TOqHOCTb BOC

CTSHOBJieHHHX KOOp;J;HH8'1' 1 onpe.n;eJIH~aH B KOHeqHOM cqeTe,TO~HOCTh HS

uepeHHH B KaMep~, onpe.n;eJiseTCS He 'l'OJibKO KaqecTBOM ~rOpHTMOD 1 HO 

M TOqaOCTbD, C KBKOH aaH;J;eHH KOHCTBHT.a OnTnqecKOH CHCTeMU CTepeo-

~ToannapaT - Kauepa. 
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R H T E P A T Y P A : 

I. E.H.KJia;z:tHHUKaH. llpenpHHT rumr, 796, J{y6Ha, I96I. 

2. B.~~BHmHeBCKHtt H .ztp. llpenpnHT cmrn, P-I_468, J{y6na, I963. 

3. O.B.EJiaroHpaBOBa H .ztp. llpenpHHT ()IJffii, 2005, J{y6Ha, !965. 

4. H~A.Eys;z:taBlma 1i .ztp. llpenpuHT OOfrn, 2095, J{y6na, I965. 

5. B.r.rpHmun H .ztp. llpenpHHT OHHH, P-2277, J{y6na, I965. 

6. H.H.roBopyH n .ztp. llpenpHHT OMHH, ~ II02, I962. 

7. P .M.J{JKB.6ap-3a;z:te H .ztp. llpenpHHT OAHH, f~ I957, I965. 

a. 3.M.¥1BaHtieHKO H .ztp. llpenpHHT rnau, 1~ P-2399, I965. 

9. A.J{-.MaKapenKoBa H .ztp. llpenpHHT O'Jffii, ~ 2917, I966. 

IO. A.~. JiyKTJHHUeB H .ztp.HpenpHHT OHHH, te P-I982, I965. 

II. O.B.EJiaroHpaBoBa H .ztp. UpenpHHT OOHH, ~ I959, I965. 

I2. B.A.3arHHafiico, B.H.IlluraeB •. llpenpHHT OliHH, 2527, J{y6aa, I965. 

I3. H.~.MapKoBa, B.H.Mopos. 0TqeT 0Hffi1, E2-29I8, J{y6aa, !966. 

I4. U.M.HBanqeaKo u .ztp. llpenpHHT O'AHH, P-2889, J{y6na, I966. 

IS. r.A.EueJIDHH6HRO H .ztp. llpenpHHT rn1HH, P-2829, J{y6aa, I966. 

I6. IO.A.Ey.ztaroB u .ztp. llpenpHHT OlfHH, 2668, J{y6na, I966. 

PyKPllliCb nocTynuna B H3.a;aTenbCKlll1 OT.a;en 

16 aarycTa 1967 ro.a:a. 
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OMHR, 796, ~y6Ha, !96!. 

IIpenpUHT -aurn' P-!_468' ~6Ha, !~63 • 

• IIpenpjiHT Oiiffii, 2005, ~6Ha, !965. 

IIpenpmiT <Mffil, 2095, ~6Ha, !965.,~, 

!965. 

npuHT O~HH, ~ !!02, !962 • 

• IIpenpHHT CJAffi1, l~ !957, !965. 

IIpenpHnT aum, te P-2399, !965. 

• IIpenpunT CYJfill, ~ 2917, !966. 

IlpenpHHT aiHH, ~ P-1982, !965. 

• llpenpHHT OHHH, ~ !959, 1965 • 

• _IlpenpHHT aiflH, 2527, ~6Ha, !965 • 

• OTqeT mum, E2-29I8, ~c>Ha, !966. 

o ......... "~ IYAffii, P-2889, ~6ua, !966. 

• UpenpHHT anm' P-2829' ~y6Ha' !966. 

npnHT CMH.ld, 2668, ~6ua, !966. 

PyKpnucb nocTynuna B HanaTenbcKull OTLten 

16 aarycTa 1967 rona. 

IS 

Cft.fTbfhNVtl OWPI/JN~II 
CD6MTUfl CNQINUTHI/U 

.t~eH,.,· 

6/IIJK4 
BltX'uMINU• ~HUTNIJ'" null 

4/"'"K&IX TPI'KD. 

6AIJK~ 
Om>ei7MI.vue no.oDI'ft'TPoJ 

TPIJKO IKUIIIJN nPUbli.X#HUU. 

6AIJK5 
Ttwi'IJI dm>li/UIKVI! 

nDPDIIIt6TP#$ rPI!Ka.· , 

HI'" 

Ori!MO nPOi'POHHbl i't'IJHt'TPU"I!CKoU 
Pt'KONCTPYKqUU Qcl 5M~IPUK KONIP ( 4DPUOHT /-6) 

Puc./ 
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nniHKO 

06'lleKmul 

KOMePO 

flPOe/(/11UP()~HW 17Ptx:mPOHCm/eHHQU 

motiKU M 110 KODP. 

RtzJ ;_~ YtzJ 
t1 l -z ftttJ 

20 

Puc.2 

. /le8at~ npMICI.{UR. ~ nooeKu.up 

0d48!Cmu.! 

t#i;,IJ/J)/IIfn;,f;;,IL.n.n; ,,b X 

I 
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I 
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Cxeua onpe,!!eJieHHH KB§WCOOTBeTCTB,YDI!~ll TO'IKH 

O,. u On- ocH JieaoA H npaaoA CTepeoxaKep 

X OY - ~JaHSI~ nosepxuocT.b aepxuero CTeKJla KS!olepu 

aA - HSlolepeltHaH TO'lltS Ha .n:eaoA np09Kl{HH TpeKa Q 
an, a 2 a- JI8Hepeuuue TO'lKH Ha npaaoA npoeKl{HJI TpeKa G 

1 R. I R3 <t> 

8,8 2 -npalolau, Bee TO'IKH KOTOpoA npoeKTHpymTCH B TO'l~ ~. 
ua JieaoA npoeKl{HH 

.C, Bz - JJ:>IRW1, a~a~aucli npoeKIV~eA 8,Bz ua npaauA Ka.zu> ; HBa-
. 'le, olipaa TO'IKH . d, aa npaaou KB,!Ule 

Q'fl - TO'lKa, KBS3HCOOTB9TCTBy~au a, i a', JJ:9J:HT Ha ne

pece'leHim ~1 82, c npoe~qH~R TpeKa, TO'IItee, ua:nepe

Ce'leHHK IJ, !J2. c napalioJioli annpoKCWlHpy~eii TO'lKH 
1. am ' anz' a/13 • . . 

fl - npOCTpSitCTBeHHaH TO'lKB liB TpeKe Q t KOTOpaa npoeKTH

pyeTCJl B a,. J1 a'n /. a,.- HSlolepeuo, a~- RBXO.Z.RTCJl 
pac'leTow/. 
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