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1. Knpuw. Ep annvnconguy TyFpucuaa acocuii TyLumMH4anap
Onwnii reogesvsifa KynnaHunagmras

KOOpAMHaTanap cucTeManapu

1.1Knpuw

EpHUHI Wakn Ba KaTTa/IMIMHU aHMKNaLW, reofesnk TasgHY TapMOK/IapuHK
6apno KuamLW oNuii reoe3sAHNHI Basudanapu xmcobnaHaau.

Onuin reogesmsga eunnagmrad macananap UMMM Ba UIMUR-TEXHUK Macana-
napra 6ynuHagw.

"eofesunk, rpaBMMETPUK, acTpaHOMUK Ynualunap Ba Ep cyHbuid iyngowina-
PUHW Ky3aTuLL HaTuxanapugaH oinganaHnb Ep waknm Ba KaTTa/IMKIapuHKL ypra-
HULW, Ep NYCTNOFUHUHT XapakaTtu, MaTepUKNapHUHT CU/MKULIN, OKeaH Ba AeHTrn3-
nap carxnapuHn 6vp 6upuaaH GapkvHWU aHuKNaw OfIiA reofe3nsHUHI acoCuid
NIMWIA Macananapu xucobnaHaau.

[aBnat axamuaTura ara 6ynraH reofieank TapMoknapHu 6apno atuul, 6y Xa-
paéHa ynyawl ycyniapyMHM acocnall Ba ynyall HaTvKanaprHu mateMaTuk uwnab
UMKWLL, Te0Ae3nK yiyall ULLMapHU UIMWIA acocaHraH xonga TalKun 3Ty, Ofni
reofe3vsaHNUHT UIMUA-TEXHUK Macasianapy xucobiaHagu.

FOkopyaa KentupuaraH MacanapuHy eyuga OnviA reogesns 6up Heva
6ynumnapra 6ynmMHagmn: acocuii reofesvk uwinap, chepouank reoaesmns, Hasapui
reogesus,. by 6ynmmnapHUHI xap 6upu Myctakun gaH cudatnga ypraHunagu.

Cdeponank reogesuvaga aiImMncons carxuia reofesvk MacaiapHu eyuniu-
HUHI MaTemMaTuK ycynnapv ypraHunagu.

Hasapwuin reogesnsaga Ep WakIMHN YpraHUWHUHT (OM3MKaBUIA Ha3apuscu Ba
GeBoCUTA ynyall HaTvKanapugaH (onganaHnod YHUHT rpaBuTaumMoH MainfoHu yp-
raHunagu.

AcCoCuin  reofie3anK wWNapga MyKamman acbobnap épgammuga HKopU
aHUKMKLArM reofesunk ynyatunapHi 6axapuil ycynnapu, ynyall HatuxanapvaaH
(horiganaHn6 Ep catxmparn HyKTasiapHU KOOpAMHATaapUHM aHUKMaL Ba KOOpAW-

HaTanapyn aHWKIaHraH HyKTanapHW »XXoiga Maxcyc reofesvk benrunap unax 6en-



rmnab nNyHKTNap CUCTEMaCUHW, AbHU Teofe3nK TasHY TapMOKMIapUHU  XOCWN
KUIMLWHW Ba 6ynapfaH oinganaHmo Ep nyCTNOFUHWUHE XapakaTuHW, MaTepuKniap-
HUHT CU/DKULLVHKW, OKeaH Ba AeHrn3nap catx/1lapuHuHI 6up bupnapugaH hapkna-

PVHW aHMKNaLL Kaby MacasianiapHy ednLl ypraHanagiu.

1.2. EpHUHT WaKnu Ba KaTTa/InKnapu TyFpucuaa acocmin TylumH4yanap

EpHVHI yMYMUIA WaKura yxuail Ba yHU ndoganain onaguraH mabaym omp
t03a GoLLNaHFNY t03a Aeb Kabyn kunnHaan. Meodesnsga GolunaHiFnY r3a Kunmo
EpHWHr acocuil caTxuii to3acu OnMHraH. bapya HykTanapvga LUOBYH YM3UFUra
nepneHanKynsp 6ynraH ro3ara caTxuii to3a gevnagn. Ep tosacugarn xap omp
HyKTafaH caTxuii 103a YTKasuw MyMKUH. OKeaHNapHW TUHY TypraH CyB CaTXUHU
EPHUHI KYPYKIMK KACMW OCTMAAH (PUKpaH [aBOM 3TTUPMLL HaTuKacuga X0Cus
KWUIMHraH caTxuii to3ara EpHUHI acocuin caTxnii ro3acu genvnaau.

ByTyH Ep t03acMHM acocuin caTxuit t03a bunaH YeknaHraH waknun Ep-
HUHI WWaKnu aeb onvHagm Ba yHu reovf aeb atanagw.

EpPHMHI reonf LIaKNM LLOBYH YM3UFUHU WYHaNULINIA, SbHU TOPTULL Kyu4u
TabCcupura, TOPTULL Ky4n 3ca Ep 6aFpmaarvt XXUHCNapPHUHT XXOMNaHULLKN Ba 314N~
rura OOfNMK. 3nMunnrn Katta OynraH >KMHC TOMOHra LIOBYH TOPTUIMLLM
HaTmKacuaa reous ro3acy Mmypakkad TyNIKMHCUMOH Gynaaw.

Ep NyCTNOFVHM TaLLKWA 3TraH XUCMMAPHUHT 3UYNATU TYIMK YpraHuiMaraH-
nunru cababnu reonaHn aHMK LWAKAMHKU BUANLL KWWK Macana xmucobnaHaan. Ieo-
AE3UAHUHT UMW Ba aMa/lnii MacanaslapyHn ednlia reovs LWakInHU aHuK oun-
LWL 3apyp aMacMrnHy akageMmk M.C. MonogeHCKuiA Y3 nMuii nwnapun 6munax
ncboT kunay (1945 ). Y reodesnk ynyawinap HaTmxkacugaH gonganaHnbé EpHu
TabVWIN HO3aCMHUHT LIAK/VHN aHUKMaW Ha3apuACUHN UWnab Ynkan. EpHUHT Ta-
OMUIA 103aCKHN YpraHuw y4yyH MOSOAEHCKMIA reonp LaknmMra SKMH Kenagurad
KBasureony feb atanaguraH épgamun ro3aHn Taknudg atau. OkeaHnap caTxupa

reovf bunaH KBasureouns tosanapu 6up Grpura moc, NeKuH Kypykavkaa ynap éump



ovpuaaH apk kunagun; TeKMcnMkaa ynapgarn gapk 6up Heya caHTMMeTp 6ynca,
TOF/I Xoinapga 1+2m ra aKuH.

leonp (KBasureomi) LwWakNM Mypakkab OynraHnMrugaH yHuW MaTemMaTuk
naganaw yyyH TYFpu reoOMeTpUK Lakn 6unaH anmawitmpuil 3apyp. Feogesnk
ynyalunap reongHn ainiaHmMa anisIMnconara, SbHu afIMNCHN KNYUK YKU aTpogin-
[a alnaHnLwmnaaH xocun 6ynraH reoMeTprK LWakra AKUH aKaHIUrMHK KypcaTaau.

LLly ca6abnu reogesnsHn MaTemaTMK MacananapuHi euulia ep annauncouns
caTxpuiaH oinganaHunagn, oyHga ep anamnconan Ep waknura mMakcuman fgapa-
Xafa AKUH OynMwn Kepak. byHpail anauncoug ymymuid ep annavncovan faeo
aTanafv Ba Kynvaaru wapTiapHN KaHoaT/laHTUpaau:

- annuncomng Mapkasu Ep ofMpivk Mapkasu 6unaH Ba YHW 3KBaTopu ep 3KBa-
TOpPU TEKUCAUTX BMNaH MOC TYLUMLLN Kepak.

- 3N/IMNCOMA caTxy bunaH KBasureouagHUHI banaHavknap 6yinya ofviapu
KBaApaTNapUHUHT ANFUHANUCK SHT KNYMK (MUHMMAN) B6YnLLIA Kepak.

- Teoua XXMy 6rnaH aNINNCONA XaKMU TEHT BYINLLN Kepak.

Alipum paBnatnapga (Eku 6up Heya gaBnatnapga) 6axapunraH reofesvk yn-
yalunap Hatmkacuaa Kentupmoé dmMkapuaraH annuncoup peepeHy, anmncong
ne6 atanagu.

PebepeHl, annuncoup 6unaH ymymuiA ep anauncomgn 6up GupungaH
Kyimpgarnnap unaH apk Kunaau:

- 9NIMNconA Mapkasnapu ycTma-ycT TylManhan Ba yndyamnapu oup ovpuaaH
hapk Knnagu;

- annuncoung catxy bunaH KBasureonaHVHIr 6anaHaMkKnapn 6yrmya ofuLna-
PY KBafpaTNapUHUHT MNFUHAUCKA MUHUMaN GYNULLKN LWapTy BYTYH ep t03acu yUyH
amac, 6anku akaT anamncong ynyamnapuHm Kentupmo ymkapuiiaa reoaesvk yn-
yaLl miapy 6axkapuaraH KMCM y4yH KOHUKTUpUIaau.

ByHAaH WyHAa Xynoca KWW MYMKUHKW pedepeHl, 3nnuncong Mabiym
ynuamnapra ara, y ep Kapuga OpweHTUpnaHraH annuncong 6ynuo, YHWUHT yn-

YaMIAPUHW aHUKNALLAA Kaiicu TeppuTopusda GadkapuiraH reofesvk ynyaiunap-



AaH oinganaHuaraH 6ynca ywa Tepputopuagarn fasnatnapga 6axkapuiraH reo-
Ae31K YNn4all HaTvKanapuHy KaTa nwnawga gporganaHn MyMKUH,

1940 nnn MockBafa owWnawiraH reofesns, aspooTocbemMKa Ba KapTorpa-
(hms  Mapkasui UNMUA TagKUKOT MHCTUTYTUAA npodgeccopnap ®.H. Kpacosckuii
Ba A.A. MN3oToBnap paxbapnurmga Ep  aniMncoguHuMHE ynyamnapu Xxmucobnab
umkungn, 6yHpga xosmprnu MAX pasnatnapupa, AKLL Ba  fapouii Espona
Aaenatnapuga 6axapwiraH reofesuk, rpaBMMeTpUK Ba aCTPOHOMO-reofesunk yi-
yaLll HaTuKanapuaaH organaHungu.

MAOX pasnatnapuga 1946 nunpgaH KpacoBckuid Ba WM30ToB paxbapnuruia
aHWKNaHWNraH ynyamnapgaH qorganaHuamokaa, 0y pedepeHy, anauncongra
Kpacosckuin annunconam ged Hom bepusrat.

MOX pasnatnapugarn reogesvsi NyHKTMapHW KoopAauHaTanapuHu 6upra-
NMKOA TEHrNAWTUPULL Ba CYHUIA MynaoLlinap KysaTuil HaTuxkanapuiaH gorgana-
HWG TonwuAraH ep anaunconan ynuamnapu 1995 nmngaH MAX gasnatnapuaa reo-
[e3K KOoOpAuHaTaapuHM xucobnawga vwnatuaMokda. by ynuamnap cucrtema
KoopauHat — 95 ékun kuckaptupunrad xonga CK - 95 ne6 HomnaHraH.

Bup KaH4a MamnakatnapHUHT onvMnapu Typau ninnapga Ep annuncogun yn-
yamnapuHm xmcobnab ymkapraHnap. LUy xucobnawunap HatvxanapugaH 6ab3nna-

pu 1.1.xagBanga bepwnrax.

1.1. xagsan
Myannug lecnoqg}]'\gﬂ?gH A A MamnakaT-nap
0/IUM . (m) HOMU
Henamb6p 1800 6375563 1:334 dpaHuma
Bonbbek 1819 6376896 1:302,8
Beccenb 1841 6377397 1:299,2 ["epmaHns
Knapk 1880 6378249 1:293,5 AHrnnA
>KnaHos 1893 6377714 1:299,6 Poccusa
Xewichopa 1909 6378388 1:297 AKLL
Kpacosckuii 1940 6378245 1:298,3 CCCP




CK-95 1995 6378136 | 1:298,2578 MAX

1.3. Ep annunconanHm acocuii napameTpiapu

1.1 waknpa:
O - sannuncong Mapkasu;

PP - annuncouns aitnaHuw yku;

OEAE; - 3KBaTtop TUKUCNUTK;
a — 3//IMNCONZ KaTTa ApUM yKU
P1 (akOEKOE;KOA);

1.1 — wakn b — ananncong KUUMK apum Yku

(bkOPKOP;) kentupwusnraH.
ByHAaH, o - anAnncons KyTo CUKAINLLIN,
a->b
a

a =

e — 3NmMncouns, GUPNHYMN IKCLEHTPUCUTETY

2 2
2:3- -b* .

a? '’

e

e’-3N1IMNCcConL, UKKMHUKM 3KCLEHTPUCUTETH

2 2
erZ_a - b .
= b2 X

HW aHUKaWw MyMKWUH. ByHaa, a, b, a, e, ' - Ep annunconam napameTtpnapn 6ynmo,

ynapfaH a, b (éku a, a) acocuin, KonraHnapy épaamum napameTpnap agennnaau.



1.4. Ep aNNVUNCOUANHUHT aCOCUIn HyKTas1apu,

HN3NKJ/TapW Ba TEKUCITNKNAPKU

Ep annnncouavHUHI acocuii HykTanapu Ba TeKUCVKNapura Kynugarunap
Knupagu: wumonuin P Ba xaHyoun Py KyTbnap, annuncons ainadmw yku PPy, me-
PUAWaH, 3KBaTop, napasnes, HopMaa, HOpMan Kecum, 6oL HopMas Kecumnap —

MepuanaH Ba GUPUHYM BEPTUKA.

P 1.2 waknga O - anaMncong Mapkasu.
F}_f' —_ﬁ'x\\
p ol .J::%—ﬂ‘—_ o Ep annuncouan ainnaHuw ykura nep-
B =y R L 2]
f/ W — ﬁ}\x NEHAVKYNSP Ba YHWHI  MapKasufaH
— F —_ .
‘ [~ o o858~ . yTyBun OEKE; TeKncnmk akeatop Te-
4
\\\ f,{ g KMUcAnrn, 6y TEKUCIUK 3NMNCONLHN
e !
== !
\ / KECMLUM HaTuXaga XOoCW/ KW/MHraH
i EKE; un3uk skBaTtop geninagu.
1.8 Wwakn OKsaTop aiinaHa 6Y1nb, YHUHI paguycu

KatTa Apum YKk OEKOKKOE;Ka ra TeHr. 9KBaTop Tekucnurura napannen 6ynrau
TEKNC/IVIK 3/INIUMCOUAHN KECULLIM HATMXKAcKAA XOCWUN KUIMHIaH Kecumsiap Xam an-
NaHanap 6ynnoé, ynap napannennap aeb atanagn. MacanaH 1.2 waknga A HyKTa-
AaH yTraH napannen tekncnnk O;qAQg:, Ba napannen 4msvk gAg:. KentupunraH
ANNNNCONS, caTxuarv MXTUEPUIA HyKTaaaH napansien yTKasuw MyMKUH.

MapannenHnHr 3NIUNCoOMALArn Xonatn napasnen YTkasunraH HyKTa KeHriu-
rm 6unaH ndgoganaHagn. INNUNCOUL ailnaHu ykura neprneHanKynap 6ynmara
TEKNCIMK BUIaH 3NIMNCOMAHM KECULL HaTuKacuaa XoCcun 6ynraH Kecum a//Innc
oynagn. INAUNCOMA KUYMK YKUAOAH YTYBUM TEKUC/IUK MepuanaH TEKUCIUIU
peinnagn. MacanaH A HykTagaH yTraH mepuanaH tekucnmrn PAKP,00; Tekuc-
NMKaaH noopat. MepuanaH TEKUCIUTA SNJIMNCOMA CATXMHN KECULLW HaTmXacuaa
X0CU/1 6yNraH Kecumra MepuamnaH Ynsmnen gennnagu.

Annuncons catxuparn UXTUEPUIA HYKTaaH MepuavaH YTKasull MYMKUH,

MEPUANAHHWHT 3N/IUMNCOWA caTXnaary XonaT y3okInk opkanu ndoaanaHaau.
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BepunraH HykTagaH a/iIAMNcoug catxura TywupuaraH nepneHguKynsap
YM3nKra HopmMan Ymsunk geinnagn. Hopman uymsmkaa ETyBun mepuamaH TeKUCn-
rmra reofesvk mMepugnaH TEKUCINUTU, YHUHT 3//IMNCONA caTxuaarn Kecummra
reofieavik MmepuanaH gennnagn. MacanaH 1.2 waknga A HykTagaH yTraH Hopmarl
UM3nK - A, TaCBMpiaHraH. Hopman 4nsmk sniMncous annaHuil YKMHM Kecub yta-
An. Hopmasn 4msmkaaH Yekcus Kyn HOpMal TEKMCIMKIAP YTKasuw MyMKUH. Hop-
Ma/l TEKUCIMK HOPMan UM3NK TYLUMPWUAraH HykTara ypuHma 6ynraH TeKUCNNKKa
nepneHauKynsp 6ynaan. Hopman TEKUCAUK  SNMNCOMA CaTXMHM  KECULLIN
HaTvKacuga Xocun KunraH Kecumra Hopman Kecum genvnagn. LLyHaan kunmo,
MepuavaH HopMan KucumnapgaH 6upu 6ynaan. bBepunraH HykTaga MepuamaH
TEKUCNUTMra nepreHanKynsap 6ysraH HopMaa TEKUC/IMKKA BUPUHYN BEPTU-
KaJs1 TEKUCNUTU fernnnagn Ba YHU 3NI7TIUNCOUS caTXMaa X0CUa KUraH Kecumu-
ra 6upuHYM BepTUKan geinnagn. (1.2 waknga A HykTagarn GMpruHYN BepTUKan
- WAF TacBupnaHraH).

MepugnaH Ba 6UpMHUKM BepTMKasra 6ol Hopmas Kecumiap geivnagun.

1.5. Onun reogesnsiga KynnaHunagurax

KOOpAMHaTanap cucreManapu

Tekncnunkaa, asoga, 6UpoH 6up catxga (anamncons caTxmaa, wap catxmaa
Ba X.K.) Kabyn KWIMHraH xucob 6owmra HMcbaTaH HyKTaHWHI X0MaTUHWU udosa-
NOBYN YN3MKN Ba BypUaK KaTTa/IMKIapn KoopanHaTanap aenvnagu.

HyKTaHVHI X0naTu KailCu 4m3nkiap Ba TeKUCMKnapra HucbataH aHuKIaH-
NaHca LWy Ynsmkiapra KoopamHartanap ykaapu, TeKUcimknapra KoopamHaranap
TeKUCNUKNApW aennnaan.

"eopesnsna reorpadmk (reofe3vik Ba aCTPOHOMUK) Ba TYFpu Gypyakim Ko-

OpAIMHATa CUCcTeMa/Iapy acocuiA KoopauHaTa cucTemManapy XucobnaHaau.
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1.5.1. B Ba L —reofie3ank KoopanHatanap cucremacu (1.3. wakn)
BepunraH HykTagaH anuncong carxura

yTKasunraH Min-HopMan YnsukK bunaH K-

< M BaTOpP TEKMUCAUIX opacuaa xocun 6ynraH
- M B-6ypuakra HYKTaHUHT reofesvk
2/ B £ KeHrnuru genvnagun. (1.3- wakn) LWumo-
- R NAA SpUM LWapaa KeHrIMK mycbar Xumco-
GnaHaau Ba YHUHI MHAEKCUra «u» 6enru

Pll.S—UJaKn Kynnnagn, XaHyoum apum Lwap-

[a KeHINMK MaH(uUiA xmucobnaHagn Ba YHUHI UHAEKCUra «k» 6enrn Kyumunaau.
KeHrnunk 0°-90° opanvkaa y3rapagw.
BownaHFny MepuanaH TEKUCAUTM BUNaH Y30KAUIN aHUKNaHaéTraH HyKTagaH yT-
raH reofesuk MepuaviaH TEKUC/UIU opacujarn UKKM ékam bypyakra HyKTaHWHT
reofieavik y30KIurun gennnagu.

BownaHFny  MepuavaH TeKUCAurugaH Lwapkaa >kovnawraH HyKTaHWHT
Y30K/IMT MychaT xucobiaHaam Ba YHUHT nHgekcura «LLK» 6enrv kynnnagu.

BownaHFny  MepuanaH TeKUCNUIMAaH fapbfa >KolnawiraH HyKTaHWUHT
Y30K/IMTU MaH(QUiA xucobnaHaay Ba YHWHI MHAeKcura «F» 6enrv Kynvnagu.
¥Y30k11k 0°-180° opanvkia y3rapagu.

eofe3nK KoopAuHaTanap reofesvk ynyawl HaTwkanapvgaH hoinganaHmo
xmco6nab tonunagn. Meofesvk KoopAuHaTanap OyTyH 3/inMncomp catxy yyyH
YMYMUA  (AXIMT) cucTemagup. MepugmaHnap Ba napansiennap KoopavHata
4M3nKIapu xmcobnaHaam.

1.5.2. J Ba A — aCTpOHOMUK KoopAnHaTanap

HyKTagaH yTraH LOBYH YM3UFN MyHanuwn (reounp catxura Hopman Ynsnk)
OvnaH 3KBaTOpP TEKWUC/UIW opacuaa xocun 6ynraH ¢ Oypyakra acTPOHOMMUK
KEeHI K Aennaau.

BepunraH HykTafaH yTraH LUOBYH uu3uFuga €traH TEKUCAMK acTPOHOMUK

MepuavaH TeKUCNUK dennnaan say Ep ainaHuw ykura napannen 6ynagu.
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HykTagaH yTraH acTPOHOMWK MepuavaH 6unaH GownaHFuy MepuamaH Te-
KUCUIX opacuaa Xocun 6ynraH A UKKM éknn Bypyakra acTPOHOMMUK Y30K/INK
aenvnaau.
1.4-waknga ZMM;Z; —M HyKTagaH yTraH acTpo-
HOMWK MepuanaH;

MK — LLOBYH un3nfu,

PEP; — 6owwnaHfy MmepuanaH TEKUCTUTI;

1.4-wakn

ACTPOHOMUK KoOpAuHaTanapfa KeHr/MK Ba Y30K/IMKNap XMCO6WU Yy3rapuil
opanuFn, nwopacu (6enrucun) reofesnmk KoopanHaTanapaaryn CUHrapu,

Ceomnp caTxu peepeHL, anamncong catxu unaH yctMma-ycT TywmMangn. Ly
cababnn y3 HaBbaTua LUOBYH 4YM3nUFU GuNaH 31IUNCOMA caTxura TyLwvpuaraH
HOpMas1 XaM YCTMa-ycT TyluMainan. Ynap opacuga xocun oynraH éypyakra yuwoéy
HyKTaZarn LLIOBYH YM3UFUHWHT OFULWIN Aeinaan. LLIOBYH YM3UFUHUHE OFULLN
KeHrMK 6yinya ¢ (Kcu) Ba Y30KIUK Oyimnya n (3ta) Tawkua aTyBuMnapra axpa-
TUnagn.

ACTPOHOMUK Ba reofie3nk KoopavHaTanap Kynuaarv 6ofnaHuiwra ara: @ - B g

¢ ; A—LKnseco

Ep wap waknupa geé onuHraHga, Ep anauncoup wwaknmga sKaHAUrn Ho-
MablyMm 6ynraH faBpnapfa, KoopauHaTtanap acTPOHOMMK Kys3aTuwiap OpKaiu
aHVKNaHraH Ba ynap «reorpagmk KoopanHatanap» geb atanraH. X03mpru BakT-
[ia reofle3nK Ba aCTPOHOMMK ynyalunap aHUKAUIM OLWnLWN 6unaH HYKTaHWHE reo-
[e31K Ba aCTPOHOMMK KOOpAuHaTanapu opacuaa (hapk KatTa aKaH/Mru aHuK/IaH-
an. LLyHra kapamacgaH 6y UKKM KoopauHaTtanap cucTeMacuHu «reorpadmk Koop-
AVHaTanap» e Homnawl xo3uprayva cakiaHnG 6opmokaa.

3HAM opueHTMpnaw 6ypyaknapy 6unaH TaHULLIAMMS.
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Annunconaaa opueHTUpPNaHaéTraH MyHanuw oyiunya yTkasuaraH Hopman Te-
KUCUK 6unaH reofesnk MepuanaH TEKUCAUTA opacnia Xocun 6ynraH «A» oyp-
yakra reofleavik asumyT aevvnagu.

eovana opueHTUpnaHaéTraH MyHanuw 6yinndya yTKasuaraH KosnmmaumoH
TEKMUCNMK BunaH acTPOHOMWK MepuamaH TeKUCMIU opacuda Xocun 6ynraH 6yp-
yakra «A» acTPHOMWK a3uMyT genmnagyn (KOMNMMaUMOH TEKWUCMK LUOBYH
ynsnFnaa étagn).

A3MMyTNap MepuamaH LMMONWIA WyHannwmnaaH coaT KypcaTrmum xapakatu
6Yiinya opueHTUpnaHaéTraH yHanmwraya yndadagu, y 0° - 360° opanukaa yara-
paau.

A=a-(A-L)sing
ra Jlannac Tysarmacu geinnagu.

"eoe3nK a3suMyT aCTPOHOMMK a3uMyTra Ty3aTma KUpUTULL OPKaIn X1Mco61ab
Tonunaau

Ak a— (ML) sin @
Ba Oy asvMyTHM Jlannac asumyTu feb atanagu.

"eoge3nk Typnapgda Jlannac asumyTtnapuy 6oLLKa yndaiinapra 60Fimk 6ynma-

raH xo0/4a ynyaHagm Ba reofiesvik Typ TOMOH/IaPUHW Kepakv aHUKIMKLA OpPUeH-

TnpnawHn TabMMHﬂaVI,D,M.

1.5.3. Accn, TyFpu bypyaknm Maycc KoopanHaTa cuctemacu
(Maycc npoekymscn)

ANNUNCONA CaTXMHU TEKUCNKAA TacBMpallja HyKTanapHUHI y3apo xX0natu
y3rapaam Ba OYHMHI HaTKacupa y3yHAuknap, bypyaknap Ba to3anapga xato-
NNKNap Kenné unkagw.

CeogesnkK Makcafgnapga npoekumagarn 6ypyak KaTTaimr 6unaH >xonparu
Oypyak KaTTa/mMKnapu TeHr OYNMLIM YM3MK Ba to3anapda XaToMKnap KUYMK
6ynn6, ynapHu Ty3aTWULL Y4yH Ty3aTManapHu xucobnawiga vwnatunagurad gop-

Mynanap cogja oynuniimn Kepax.
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YMyMaH ofiraHfa 3/nnconaHn TeKUCANKLA TacBMpala Kenmo ymkaamraH
Xap KaHJail XaToHW KaHfail KaTTanmkaa oynMwngaH KaTbuid Hasap xucobnab To-
ML MYMKWH, IEKVH aipuM Xo/napAa Katta XaTo/nKIapHn Xucobnall reofesmk
ynyawl HaTvKanapuHu 6eBocuTa a/INNMNconA caTxuia kKainta xucobnawra Hucha-
TaH XaMm Mypakkabpok 6ynaan. LLly ca6abnu reogesvk Makcagniapaa annaMncoua
CaTX\HW KaTTa 6ynmMaraH KMCMUHW TEKUCIMKAA TacBUpnaHagn. YHAa XaTtosimknap
Xyaa KaTTa 6ynimainam Ba xucobnall xam aH4a 0CoH 6ynaaun. Arap KatTa MainioH-
HW TEKMUCNMKAA TacBMpaLl Kepak 6ynca, y Xoi4a sniMncong KN4mK yvyactkanapra
(3oHanapra) 6ynMHagn Ba xap 6up ydacTka TEKUC/IMKAA Y3 ACCM KoopAmHaTanap
cucTemacuia TacBmpnaHaim.

leogesnk uvwnap amannétmaa laycc KyHaanaHr UWANHAPUK MPOeKLMsAcH
KeHr KynnaHunagw. Mpodeccopnap B.B. Kosparickuit, H.H. Marycesny Ba H.I'.
Kenn Taknuduru kypa 1928 linngaH 6owwnab Y3bekuctonga sa MAX pasnatna-
puga (aipvm EBpona mamnakaTniapvga) ONTW rpafycniv 30HanapfaH unbopar
6ynraH Tyfpu 6ypyaknu Faycc koopanHaTanap cucTeMacu KynnaHunagu.

ANNUNCONAHN TeHT Bypyaknn KyHAanaHr UWIMHAPUK Npoekumsnall Hemey
reofe3anctv Ba WHXeHepn [aycc TomMoHupaH 1825-1830 wmnnapga wwnab
ymkunrad. 1912 imn Hemel, reoge3nct Kprorep TyFpu Gypyakim KoopamnHatana-
PHU reofie3vik KoopauHatanap yHKUMUACK KYPUHULLIMAAT LYK hopMynanapyiHm
Kentmpné ynkapaun. LLly cababnm 6y npoekumnsaHn Maycc-Kprorep npoekumscy geb
xam atawaan. KelnHuyanuk 6oLlka onvmnap TOMoHUAaH Kprorep dopmynanapura
HuMcbaTaH Kyn >uxatgaH kKynai 6ynraH opmynanap Takaudg atunau, 6y aca y3
HaBbaTMaa ywoéy npoekumnacnH akat Myannmgun Homm bunaH SbHU Maycc npo-
ekumsacK geb atawura acoc 6ynan.

[MaycC NPoeKUMACMHM Kynawja ep sniMncoman mepuavannap épgammaa 3o-
Hanapra 6ynnMHaam, xap 6up 30Ha yptacugaH yTyBUM MepuanaHra yK mepuanaHu
aennnagn Ba YHUHT y30Knnru Lo fe6 enrvnaHaau.

[Faycc npoekumscyn 6y TeHr Gypyakv annuncons npoekumscn 6ynmé, 3oHa
YK MepuanaHu 6yinya maclitad goumuidgmp. CUKMNULW HOMra TeHr 6ynraH Xxy-
CyCuiA xonat[a 6y wapHu KyHaanaHr Mmepkatop npoekumsacy 6ynaan. LLIy caba6im
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AKLL, AHrnua Ba alpum aasnatnapga Maycc npoekuuscvHu Mepkatop KyHAaa-
naHr npoekuusacy geb atawlagn Ba yy rpagycnv, onTu rpagycnu 3oHanap éunad
Kynnawagm.

Xap 6vp 30Ha YK MepuanaHu abcumcca YKy, sKBaTop TacBMpKU aca opauHarta
YKU €6 kabyn KunuHagw.

Xap 6vp 30Haga yK MepuamaHu GunaH 3KBaTop UMSUFUHWHT  KecuLuraH
HyKTacu KoopamHarta 6owmn fed kabyn KuamHagum. Y4 Ba ONnTU rpagycnv 30Hanap

[aycc npoekuuscuaa xaTonuknap OGepagy NekMH Oy XaTonmknap HKopu

aHUKNMKAa xmcobnab Tonunagw.
ANNUNConA, caTXMHU TEKUCAMKra npoekumsnawia Kenné umkaguraH macana-
NapHN Kyprnb YnKaminmk.

dapas3 kunannuk annuncong catxmga CDE ( 1.5. wakn). Cepuk yyubypya-
rv sicanraH 6yncuH, yHUHr 6apya 6ypyaknapu, CD TOMOH y3yHAUrn Ba 6y TOMOHM
reofesvk asMmyTu ynuyaHraH xonga C HykTa reofesvmk KoopauHaTanapn B,L
Mabiym 6yncuH. C HykTafaH YK mepuanadura napannen 6ynraH CT Kuumk gouvpa
EMVHN yTKa3zamu3, yHaa y bypyak mepuanaHnapHUHT reofes3vik SKuHnawmw oyp-
yaru 6ynagu.

Tekuncnkga npoekumsnaHraH 3o0Ha YK MepuanaHun Ba 3KBaTop YnU3nFN y3apo
nepneHavKynap OynraH TyFpyu umsmknap 6wunaH TacBupnaHagun. by umsumknap
["aycc KoopauHaTanap cuctemacuia ox Ba oy YKIapuHu X0Cun Kunagu.

C HykTagaH yTraH CP mepuamaH Tekucnmkaa CP arpy unsmnk 6unaH, yk me-
puanaHra napannen 6ynraH CT ym3nk 3ca ox ra napannen éynrad Ct TyFpu Ynsnk
GunaH TacBMpnaHaau, TeHr Gypyaknn npoekuma 6ynraHnmrn yuyH yk LCPt, 6yp-
yak LPCT 6ypuakru TeHr 6ynagu.

CDE y4bypyak TOMOHMapW NpoeKuusga arpn Yi3nK Laknnga TacBmpiaHa-
AW Ba YHUHT TOMOHMapWU 3N1AUMNCoMALarn Moc TOMOHMapra TeHr 6ynMaingmn, ammo
npoekuusigaryn 6ypyaknap anauncongaarv oypyaknap 6unaH TeHr 6ynagu.

YubypyakHM TEKUCNKAA eYnLL YYYH YHU 3rpn TOMOHapw BaTapiap 6unaH

anMalTMpunaan Ba Gypuyaknapura nyHanuwnap yyyH TysaTmanap KapuTuniagu.
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Batap OGvnaH arpy 4M3mkK opacuaa Xocun oynraH dqy Oypyakra reofesvk Ymsmk
arpy TaCBUPNaHraHINI y4yH MyHanuwira tysatma genunaan.

Xycycuin maclutabra Moc paBuLLIga y40ypyakHUHI TOMOHMapu [faycc npo-
ekumsacnga Xatonnk bunad TaceupnaHagun. LUy cababnv npoekuymsnaHraH TOMOH-
napra Ty3atMmanap 6epvnaam Ba 6yHra macodaHu pegyKuusiawl gennnagu.

Annuncongaa CD inyHanuw A a3vMyT 6unaH OpueHTUpaHca, TeEKUCmMKaa oy
UMSNKHUHT npoekuusacn cd  AupeKkumoH Bypyak - o 6unaH OpuveHTUpaHaan LWy
cababnu cd umsMK OVPEKUMOH Oypyarn reofesvk asMmyTaaH y Ba O ra apk
Knnagu, SbHU

AKaKYK

LLIyHOan Kuimb reofe3vik TYPHWU 3NINMCONS CaTXMAaH TEKUCIMKIa NPoeKLm-

Anawga (Kyuvpuwga) Ba akCMHYa TEKUCUKAAH 31/Iunconara npoekumanallja

Ky/inaarn mMacananap Kenmo ynkaam:

oc,
A
% ’ <
A 3
o/ W AP

VAN 3

74 i i

& / Py

- _.IIIII L {ELJ E '{.

:H.l_-'".l &

|I Ib_)

& \‘“»_______ék.ﬁh“rﬂ_t:'______-ﬂ - 2cEATOP -

nnunconaaa - Tekncnnkaa

"eofe3nK TYp 3NeMEHTNAPUHN TaCBMPAHNLLIN
1.5 - wakn
a) aycc TyfFpun bypyakny X, y KOOpAMHaTaNapvHU reofe3nk KoopamHaTtanap
(hyHKUMACK Tapukacuaa xmucobnaw, x K f1(BL), y K f2(BL).
6) B,L reofesnk KoopauHaTanapHu X, y TyFpu OypuaknvM KoopauHaTanap
6ynnya xucobnawl, Bkfs(X,y), LKf4(X,y).
B) TacBMpnaw MacLUTabrHW Y3rapyil XapakTepuHy aH1KaLL.

r) MepuamaHnap sikuHnal 6ypyarv y H1 xpucobnadl.
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0) TpUaHrynauuaHy xap ovp ynuaHrad WyHaauwm yqyH reofesvik arpuanru-
rad TysaTmasapHu xmucobnatw.

e) AnnmncongaaH TEKUCAMKra YTl y4yH 6oLnaHFy TOMOH (6a3uc) y3yH-
NNTUHW pefyKumnanaL;

X) TyFpn OypyaknM KoopamHaTtanapHu 6up 30HagaH GOLLKa 30Hara KaiTa
xpucobnatu.

FOkopyaa Kavg aTuaraH MacasiaflapHUHT eYnuWKM Ba OfIMA reofesvsja
KynnaHunagmraH 60Lika KoopamHaTa cuctemanapu: asoBuii TYFpu Gypyakin Ko-
opAmHaTta cuctemacu X, Y, Z; 6epuniraH HykKta MepuanaH TEKUCAUrnaaru TyFpu

Oypyaknu, TyFpu un3nknu (X, y) KoopamHarta cCMcTeMac; reoleHTpUK KoopauHata
cuctemacu (T L); reogesuk B, L Ba actpoHomuk J, 1 KoopauHatanap cuctemacu

Ba ynap opacugarn 60ofnaHuLiap cpeponamk reogesvs Kypeuga epunaam [7].

1.6. boLwunaHFny reoesMk MablyMOT/IapHU aHUKaLL

[eofe3sK TYPHUHI  GOWNaHFUY  NYHKTW TeoAe3vK  KOOopAuHaTaiapyHm
aHMK/MaW opKaan 6oLIaHFNY reofe3nK MablyMoTnap aHUkIaHnG, anauncovg Ep
Kapuaa opueHTUpRaHaiu.

BoLunaHFy MYHKT reofie3ankK KoopanHaTanapu:

Bo-KeHI UK, Lo-y30KInK, A,-reofesnk asumyT, Ho-anamncons catxura Hucha-
TaH GanaH4/MK, 6ynap 6owuaHFNY reogesnk caHanap (Mabnymotnap) aeb ata-

naay Ba Kyiimaara thopmynanap opKaau Tonunaau:

BoK(Po—E,—0,171" H, sin2B
LoKAo—NoSECo
AoKao—otg@

HokHyKdo

18



v 0
Qor Mo, 8o — KUAMAT/IAPW aCTPOHOMUK Ky3aTuinap opkanm tonunagu; Hy —

HopmMan GanaHavK, Ep m3nk catxpgary HyKTagaH Hopman Ynank 6yinmnya Keasu-
reovg catxurada 6ynraH macoca, reoMeTPMK HUBENMPALL OPKain ToNunaau:

&o No — LLOBYH YM3UFU OFULLNHK TaLLKWA 3TYBUYN KaTTa/INKNapw;

(o - KBA3UIreOMAHWHT a3fnuncomadaH GanaHgmMrn (acCTpOHOMO-reofesnk Ba
rpaBUMETPUK ynyaluniap acocuia Tonunaau).

BownaHfFny reofesvik caHanap pedepeHy, anaunconaHu Ep kapugarn xona-
TUHW 6enrunainam (opueHTupnangn).

"eofe3nK caHasapHu ypHaTtuuwga acocuii tanab, 6y pedepeHy, ananncovg
caTxp reomg (KBasureoma) catxura reoMeTpuk XuxataaH SkuH oynmwnamp.

ANIMNCONAHN OpPUEHTMPMAWIHN 6uUp €kn BMp Heya acTPOHOMO-TeoaesmK
MyHKTNap4aH organaHnb amanra owmnpmLl MyMKIH.

ACTPOHOMUK MabnyMoTnapgaH (oiganaHnd 6utTa reofesvik NyHKTaa an-
NNMNCONAHWN reougra HucbataH opuveHTUpnacak, 6owaHFUy reofes3nK MNyHKTHUHT
KoopAuHaTanapu Wy nyHKT acCTPOHOMUK KOOpAMHaTanapura TeHr e onnHau:

Bok@o, LoKho,  Aokao

KBasnreogHUHr aniunconara HucbataH 6anaHaIMrMHN Honra TeHr Aeb kabyn

KNIMHaam

(KO,
ABbHN OOLUIAHFNY NMYHKT HOpMan 6anaHAnnrn pedepeHy, aNnNCcons caTxmura Huc-
6aT onMHraH 6anaHaNnKKa TeHr Aed onnHaaw.

YWwoby OpveHTUPNaWHUHT  FeoOMeTPUK  MabHOCW  LWYHAAH  MOopaTKu
GoLUNaHFNY MYHKTAA WOBYH YM3NFU MYHaNULLW BUnaH ananncons catxura TyLu-
pUAraH HopMan YM3nK YCTMa-yCT TYLUraH Ba Wy NyHKTAA 3/IMNCOUA caTxm bunaH
KBasureomp catxu ovp oupura Terné Typrad geraHuamp.

ACTPOHOMMK Ba reofe3vkK asuMyTNapHUHI TeHr Ae6 ONnHMWKN GOoLLNaHFUY
MyHKTAA reofe3nk Ba aCTPOHOMUK MepuamaH TeKUCIUKMNapu ycTma-ycT TyLuraH

[eraHy aHrnaTaau.
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FOkopugarn wwaptnap 6axapwica 31InMncona-
HW KBasureoug (reompg) ra HucbaraH xonatu
aHuKNaHraH [ge6 xucobnaHagn. Ep ainaHuw
VKM Ba ep 3KBaTOp TeKUCAUrura HucbartaH an-
NUNCONL KNYMK YKM Ba 3N/IMNCONA SKBATOp Te-

Knucnuru napannen 6ynagu. byHaan opueHTmp-

nawga peepeHy, aNImMnNcons catxm bmunaH Kea-

3ureounp catx-

1.6-wakn
napv opacugarn YeTiaHULW ce3unapnn gapaxaga oynuiwm mMyMKuH. byHaa yetna-

HULIHW KaTTa/IIn LWOBYH YN3UFUHW OFULLIUTa BOFNIMK GYnaau.

KatTa mangoHnapa sniMncougHi opueHTupnawl ydyH 6up Heya acCTpOHOMO
- Te0fie3nK MyHKT/Iap Ba rpaBMMETPUK Yn4all HaTuKanapuaaH oraanaHnnagu.

OpueHTUpNaLW LWOBYH YM3UFUHUHT OFULLN KBAAPATNapUHUHI WWFUHAWUCK Ba
KBa3UreOUAHWHI 31NUNCOMA, caTxura HucbaTaH GanaHaMknapy (opTTupmanapu-
HW) KBagpaTNapuHUHI AUFUHANCA SHT KUYUK (MUHUMYM) 6YnuL wapTn 6unaH
baxxapunagw.

KpacoBCKuii 3NMNCOMANHN OpreHTUpnall Y36ekncTHoH Ba M/ X aasnatna-
pu Xypaygnapugarn acTpoHOMO-reoe3nK NyHKTap acocuia amanra olwmpuiraH
Ba 1942 iunga Huxoscura eTkasmnraH. KpacoBckui annuncouan catxuaa
aHVKNIaHWraH reofesnk KoopauHartasap CUCTeMacy y4yH, Ly 3//IUNCOMAHN 3K-
BaTop Tekucaurun Ba lMynkosa 06cepBaTopusacy MapkasngaH YTyBUM reofesunk Me-
puavaH TEKUCUT KOOPAMHaTanap TEKACANKNapy 6ynmé xuamar kunaau sa 1942
NN KoopAMHaTanap cuctemacu feb atanagu.

1942 vunra Kagap xo3mprn MOX pasnatnapuga 6axapwnraH reofe3uk yn-
yall HaTwKanapuHy Karta uwnaw beccenb anmncovan ynyamnapvgaH oinga-
naHmnG, lynkosa, CBOGOAEHCK KoOpAMHATaNap CUCTeManapuga amanra OoLuu-
PUTaH.

1995 iunpgaH reofesvk ynyawl HaTwxkanapuHn kKarta nwnaw CK-95 annun-
comp ynyamnapugaH gorganaHnb, CK-95 kKoopauHatanap cuctemacuga amanra
owmpunmokaa. (1.1-xagsanra KapaHr).
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10.
11.
12,
13.

14,

15.

16.
17.

18.
19.

20.

TekwmnpuLl y4yH casonnap.

Onuin reogesunsga kaHaam UAMAUA Ba UIMUIA-TEXHUK MacananapHu eunnagmn?

Onun reoaesnsHMHI 6ynMMnapy Ba ynapaa ypraHunaguraH macananapHu
caHab yTUHI?

CaTxui1 t03a, acoCcuii caTxuid t03a Aeb kaHaal to3anapra antunagn?

["eomnf Ba KBasureoug Lwaknnapu ovp buprgaH HuMa unaH apk Kunagm?

YMyMUia ep anIMnconan KaHaan wapTiapHyM KaHoaTNaHTUpULLIK Kepak?

KaHpgai annuncounara pegepeHy, anauncons gennagmn?

KaHgan annuncomara KpacoBcKuin HOMM 6epunraH?

KaHgain napameTpnap ep 3NIMNCOMAMHUHT acocuii napaMeTpnapu aenvna-
an?

"eofie3nK Ba aCTPOHOMUK MepuanaH TeKUCNKNapura Tabpud 6epuHr?
KaHaail KecvMra Hopmas Kecum aeivnnaam?

KaHaain TeKMCMKKa 6UprHUM BEPTUKa TEKUCIUTU feinnagn?

Kalicu Hopman KecuMnapra 60w HopMman Kecumiap geinnanm?

[eoae3nK Ba aCTPOHOMUK KeHrnuknap o6ump ouvpuaaH HuMa 6unaH qapk
Kunaau?

Hopman Ba LLUOBYH YM3NFK opacuia Xocun 6ynraH Gypyakka kaHganh 6yp-
yak gennnagmn?

KaHpgait asumyTra JSlannac asumyTu geinnagmn?

MacodaHu peaykumanawl geraHaa HAMaHu TyulyHacums?

[eofe3nK TYPHU 3NIUMNCOMA caTxufaH TEKUCIMKra Ba akCuMH4Ya TeKuc-
NUKOAH annuncovara npoekuMsnallga KaHga macananapHum eduLlra
TYFpY Kenagun?

KaHgal koopanHatanapra 60oLunaHfy reoie3vk caHanap gennnagn?

Ep annnnconamHun reomp kapuia opveHTUpnallga Heyta acTpoOHOMO - reo-
[e3VK MYHKTNapHW KoopAuHaTanapuaaH (oiiganaHmé 6axapuil MyMKUH?

ANNUNCONAHN OPUEHTUPNALL LWAPTNAPUHN aUTUHT?
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2. Mnannu reoge3nk T1yp (M)
2.1. laBnat reofe3nk Typnapu Tyfpucuaa

YMYMUIA MablymoTiap

[aBnaTt reofleavik Typu TeofesnK MYyHKTIap MaXMyn KypuHuwmnga 6yTyH
MamnakaT XyayAauaa TEKMC XXoilnawraH 6ynm6, xornapaa y30K BakT caknaHaau-
raH Kunmb maxcyc mapkasnap 6unaH MaxkaMnaHaHaiu.
[asnat reofesvk Typnapu (OI'T) aCTPOHOMMK, reofe3nik, KOCMUK reofesuk,
paguoreofesvk ycynnapga 6apno atunagn. A Thap HXU 6apno aTuauw ycynura
Kapab Kyuhmgarmya HomnaHaau: KOocMuK reogesvk Typ (KI'T); gonnep reoaesmk
TYp (gon. I'T); acTpoHOMO-reofe3vk Typ (AIT).
KOkopuaa caHab yTunraH TyprapHUHE NYHKTNapn 6upnawutupuirad éku ysa-
PO reofle3nk XuxataaH 6ofnaHraH 6ynagu.
[aBnat reofe3vk TypnapugaH gonganaHné mamnakaT Xy>anmru sa Mygoga-
cura TypAm UIMUIA Ba TEXHMKara oug Typav macananapHu equnil MyMKUH.
[aBnat reogesunk Typu KynunraH Makcaz Ba ednnaguraH macananapra kapabo
Kyrnaaru Tanabnapra »KaBob 6epuiln Kepak:
1. Mawmnakat xyayavaa sroHa reofe3vik KoopauHatanap CUCTEMacKHKU yp-
HaTWL Ba YHW 3aMOH Tanabura »>kaBob 6epaguraH gapaxaga caknall;

2. MawmnakaT xyayanga 6axapunagurad KapTorpauk uLLniapHu reogesvk
TabMUHNaLL;

3. EppaH doipganaHul, ep pecypcnapuHi ypraHuw, Kagactp, tabuart pe-
CypCnapuHu KNAMPWLL Ba yNapHU Y3nalTUPULLHK reode3vK TabMUHMALL;

4. Tabunii Ba TEXHOIOMMK MYXUTHM a3POKOCMUK MOHUTOPUHIU, epaaH 0/1M6
bopunagmraH aspoKOCMUK HaBurauusiHA GOLUNaHFUY reofesnK Mab/y-
MOTNap 6unaH TabMUHNALL;

5. Ep waknm Ba KaTTaIMrMHW, rpaBUTaunoH MaigoHuHK, ep NYCTAOFUHUHT
XapakaTtu, KuTbasap CUMHKMLIW, OKeaH Ba AeHrnM3nap CaTXMHUHT hapKuHK

ypraHuw;
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6. VNPUK MHXEHEpP MK VHLLOOTNAPUHUHT NONMXANapUHU Xolira KyumpuLL-

ra Xvamar KL,

7. Ep KyTONapuHUHT xapakaTy Ba EPHUHT HOTEKUC anaHuLWNHW YpraHuL;

8. TypraH >XOiHW aHWMKaLl Ba OPUEHTMPALLHM FOKOPY aHUKMK-Aaru Tex-

HVK BOCUTa/IapUHM METPOIOMMK TabMUH/ALL,

[MnaHnn gasnat Typu 6unaH 6up KaTopda Aasnat HuBenup (6anaHavK) Typu,
[aBnaT rpaBMMETPUK TYpy Ba Maxcyc Makcafnapra MymKannaHraH reofesvk Typ-
nap 6apno atunagu.

Pecny6nvkamna xyayavaa AaBnat reofesnk Typnapy 1920 wunnapgaH

6owiab 6apno atuna boLunaHraH.

2.2. MnaHnv reoaesvnk TypnapHy 6apno 3TULLHN TPUaHTYNSaUms, NONIOHO-
MeTpUsl Ba TPUIOTepaUns ycynnapu TyFpucuaa

YMYMUIA TyLLUYyHYa1ap

TpuaHrynsauma ycynu. TpuaHrynaums ydyoypyaknap Katopy éku Typu Lwa-
Knvaa 6apno atunagm (2.1-wakn).

Y4ybypyakHUHI 6apya Oypuaknapu, yybypyak Katopuparn 6GoOLUIaHFUY Ba
OXMUPrn y4ybypyakiapHUHI 6UpPop TOMOHWHU Y3YHAUTX (6a3UC TOMOHW) YN4aHMLIN
No3nM. Xap 6up ydybypyakHUHT MUYKKM OypyaknapuHu ynyawl Y4dyH YnapHUHT
yunapu 6up éupngaH KypuHuWN Kepak. LLIYHUHT yuyH yubypyak yunapu cuda-
Tnga 6anaHg HykTasap TaHfaHagu, akc xonga yqybypyak yunapura curHannap éku
nupammganap ypHatunagn. bapno stunraH yubypyaknap MyMKWUH Kafap TEHT To-
MOHIM BYNNLLIN KepaK. Yubypyak yunapu (MyHKTNap) y30K BaKT CaknaHWULWIN YUyH
XO0Kraa MycTaxkam cakfiaHaguraH jovmMunia 6enrunap éunad 6enrunaHagun. by 6en-
rmnap Mapkas ge6 atanagn. YubypyaknapHUHT TOMOH Y3YH/IMK/apU CUHYCnap

TeopemacuaH oganaHno xmucobnaHau.




2.1-wakn

MonuroHomeTpus ycynu. MonnroHOMeTpust CUHUK YM3UK LKA Kypunia-
an.  TIYHKTNapHW TYTaWTUPYBYM YM3UKHUHE Y3YHAUTW Xamga TyTaw Yu3nknap
opacmgary ropusoHTtan 6ypuyaknap ynyaHagu. MOMIOHOMETPUS TOMOH Y3YH-
NNKNapW YHUHI Knaccura 60FnnK (6yHU KeMHYanuk 6aéH stamus). IonnroHo-
MeTPUA MYNIMHN Yn3Macy 2.2-1aknia KypcaTusraH.

TpunoTtepaunsa ycynu. Tpunotepaums Xam TPUAHTYNAUNUS CUHTapy y4uobyp-
Yak Katopnapu éku Typnapu waknuga 6apno stunagn, byHaa yuoypyaknapHUHT
Gapya TOMOH Y3YH/IMKapW YnyaHaan. Yubypyak 6ypyaknapu TaHreHc spum oyp-
yarun ékn KocuHycnap opmynanapuaaH onganaHnt xucobnaHagu.

Pn-ﬂ OL

2.2 - WakKn

2.3. [laBnat nnaHnu reoge3vk TypuHM 6apro aTuLl cxemacu,

Knaccumkaumsacu Ba acocuin TeXHUK Tanabnap

TpuaHrynaums, nonMroHOMeTpUs, TpunoTepauns ycynnapuaa 6apno atuna-
OWraH fAaBnat nNAaHAn reodesvik TYPW aHUKIMK KMxatugaH TYpT Kaccra
(6bockuura) 6ynmHaau.

1 Knacc fgaenaT NMaHAM reofesvK Typu Katop ydbypuaknapgaH wmbopat
oynné, mepuanaH Ba Napansien WyHanuwmn 6yinnda yTkasumnagu. Y4ybypuaknap

3BeHocK 200;250 KM ra TeHr 6ynu6, 6y 3seHonap nepumeTpu TaxmmHaH 800;1000

KM 6YNraH NOAUIOHHN XOCU KUnaaw.

* ACTPOHOMWUK
MYHKT

ba3uc




2.3-11aKn

MonuroH yunapupa (xap 6up 10+11 yuybypyakgaH mbopat 6GynraH 3BeHO
yunapuga) 6asuc (YMKULL TOMOH) ynyaHaay Ba 6a3nc y4ynapuHUHI KOOpAUHaTana-
pM aCTPOHOMMK Yycynja aHuKIaHaan. Yubypyaknap Katopu 6yimnya acTpOHOMMK-
rpaBMMETPVK HUBEMpAawl yTkasunagun. 1-knacc reofesuk niaHan Typra actpo-
HOMUK-reofe3vK Typ Aeivnagn. KemnHrn nantnapga macoda ynyawl Xyga aHukK
baxxapunaérraHnurin (macoda ynyaw acbobnapn Takomuanawne, ynyawl viinapu
YUYYH KaTTa cap XapakaT Ba BaKT Taslab aTMaéTraHnmrin) cababnm 1 knacc TpuaH-
rynauma ypHura, YpMOH 30Hanapy Ba Llaxapnapga 1-knacc noanroHoMeTpus
nynnapun yTkasuiMokaa.

[MonuroHomeTpusa Myn y3yHnurn 200km atpodmnaa 6ynaan. Opgataa, 1-knacc
NOMIMFOHOMETPUA MyNnapu 1-Knacc TPUaHrynauma NyHKTNapu opanuFunia yTkasu-
nagu.

1-Knacc TpuaHrynaums Katopu Ba NoUIOHN 2-Knacc TpuUaHrynaums Typu ou-
naH Tyngmpunagn. KOKopu Knacc TpuaHrynsauus TYPUHA 3UunawTupuLL Makca-
anaa ynap 3- Ba 4-knacc TpuaHrynauus Typnapy ouvnad tynaupunagn. 3- Ba 4-
Knacc TpuaHrynsuus typyu 1 Ba 2 Kniacc TPUaHrynsaumsa TOMOHMapura TasHaiu.
LLyHn Tabknanaw 3apypku (1l-knaccgaH tawkapun) 2, 3, 4-knacc TpuaHrynsaums
TYPU y3uaaH nacT €Kn y3ura TeHr TPUaHTynaums nyHKTUra TasHraH xonga my-
CTaKuI TYp XOCU Kunmamau.

2.1 kafBanga faBnar naaHnM TpUaHrynaums Typura Taanyknm 6ab3n 6up
Mab/ymoTnap 6epunraH. XXONHWUHI LWapouTura Ba MKTUCOAMIA TOMOHAAH adh3ainu-
rura kapab nnaHan reofesnk Typ NOAMIOHOMETPUAHN 2, 3, 4 Knaccnapu waknmaa

6apno aTUAWLLK, SbHU 1 Knacc TYNAMPUANLIM MYMKWUH. Xyaan TpuaHrynaumsa
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TabKnAnaraHNMmU3LeK noaMroHOMeTpuUs Nynniapy y3vaaH rKopu Knaccgarn Tpu-
aHrynaums, noIMroHOMeTpUS NyHKTIapUra TagHULWLN MYyMKWH.

Knaccu xunxatngaH yaura TeHr €k Kuumk 0yniraH nyHKTaapra TasHraH xonja
MYCTaKW/1 YN X0CUN KNITNHMaAN.

[aBnart nofIMroHoMeTpuAcHra ong MabymoTap 2.2-xaasanga bepunraH.

2.1-afBan
Jasnat TpuaHrynauuacura ong mabaymMmoTtiap.
o Knaccnap
Ne | Acocuii Tanabnap 1 2 3 4
YubypyaK TOMOHUHUHT ypTaya _ _ _ _
1 YBYHIATY, KM. 20+25 7+20 5+8 2+5
5 g’:l6ypqa|<,qa Oy MWLM MYMKMH 300 300 200 200
YNraH sHr KN4k bypyak
3 Xap 6up 6ypyakHu ynualiaarm L0 7" 17 15 o
ypTa KBafpaTuK XaTo - '
Xap 6up yubypyakHUHT 6yp-
4 | YyaknapuHu 60fFNaHMac/ N YeKun Y 47 6" g
XaTocu
5 Basunc (4MKuULL) TOMOHWHK Yyall 1:400000 | 1:300000 1:20000 1:200000
aHUKNUTU 0
3BeHO oxupugaru Jlannac nyHk- mjK + 3”
6 | TV (aCTPOHOMMK KoopauHaTana- miK £0.45 aHUKNaHMal
p1) aHUKINTK mak +0.5”
7 | SHr BYLI TOMOH HMUCOMIA XaTocK 1%%00 1:150000 1:%)%00 1:70000
8 KYLWHW NYHKTAapHK Y3apo Xona-
TUHW aHNKNALL XaTONUTn, M. 0.15 0.06 0.06 0.06
2.2-)a[iBan
JaBnat nonnroHoMeTpuacKH ong MmablymoTiap.
o Knaccnap
No Acocuii Tanabnap 1 > 3 2
YN y3yHAurn _
1 (KM raua) 200 60 30 15+11
o | TOMOH YSYWMIMHNYN- | 450000 | 1:250000 | -29990 | 1:150000
Yalll YeK/ 1 XaTocu 0
3 Wynparn ToMoHNap CoHW, 12 6 6 20
(raya)
4 Bypyak ynyalHuHr ypTa 07" 1" 15" om
KBaJpaTVK YEKIN XaTocu
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Tpunotepauua ycynm 6unaH 3 Ba 4 Kniacc fgasnat MaaHIn reofesvik Typu
6apno 3TUAMWIK MYMKWH, OyHAa TPUaHrynauus Typu Laknura (cxemacura)
KynnraH tanabnap 6axxapuamim Kepak 2-Knacc TpuaHrynsuus TypuHu TpunoTe-
pauma ycynu 6unaH Tynaumpuwiga xap ovp AHrm aHuknaHaétraH nyHKTAaH ydrta
MyHKTra mMacoa ynyaHuwn Kepak, 6yHaa UKKUTa MyHKT Knaccu aHUKMNaHaéTraH
MYHKTAaH HOKOpY Knaccga 6ynuwn wapt. TOMOH Y3YHANKNAPUHK Yn4vall HACOUiA

xatonuru 3 knaccga 1:200000, 4 knaccga 1:150000 6ynuin Kepak.

2.4 InaHAn 3nunawTNpULL reogesnk Typnapu

Mvpuk macwita6gary TOnorpamk naaH O, KyPUAnL NOMMXanapyHu
YOKra KyunpuLl, HXeHep TEXHUK KUAMPYB ULLNapuHA 0116 6opurLl yUYyH AasnaT
MaHIN Teofe3nk Typu MYyHKTapUHM COHM UL BaxkapuiaéTraH MaifoHha etapiv
6ynmaca, yHAa nnaaHaM reofe3vik Typ, naaHnv 3uunalTMpuLL reofdesvk Typu ou-
NaH 3nynaTmpunagn. 3nynaliTMpmrLL reofesvik Typu ydbypuaknap katopu, Typu,
€KUM TYPAM KeCUWTMpULLIAP KYPUHULWIMAA 6apno aTunagn. 3udnawtmpyil reose-
3MK TYpU MKKMTa paspsagra 6ynnHagn (ynapra ong mMabiymoTnap 2.3-)ajsasija
GepunraH). >XoW wWapouT Ba WKTUCOAMA TOMOHAaH ad3annurura Kapab
nynawTuprw 1 8k 2 paspagnn noanroHOMeTpus 6unaH amanra OWnpUAnLLINA
MYMKUH, (Ynapra ong mabnymotnap 2.4-xafasanga 6epusnraH).

1 Ba 2 paspsagnn TpunoTepaumsara KynunradH Tanabnap 2.5-xagsanga Ge-

punra-.
2.3-)afBan
1 Ba 2 pa3agnv TpuaHrynauuara ong mabaymotiap.
No Acocwuii Tanabnap 1 Paspaa 5
1 | TOMOH y3yHANKNapu, KM. 0,5+5 0,5+3
2 | bypuak ynualu ypTa KBagpaTuK XaToCW. 5" 10"
3 | Yubypuakaaru 6ypyak 60fnaHMacnuru. 20" 40"
4 | basuc (YMKMLL) TOMOH YeKN HUCOUIA XaToCK. 1:50000 1:20000
5 | 3Hr 6y TOMOH YeKM HUCOKMiIA XaToCu. 1:20000 1:10000
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2.4-KafiBan

6 | Yubypyakaarv aHT KUUYMK Oypuak. 30° 20°
1 Ba 2 pa3pagin noAnroHoMeTpusara oung mab/iymotnap.
No Acocuiin Tanabnap 1 Paspaa 5
YN guaroHany y3yHaurv, Km. 5 3
9 TasHY Ba TYryH HyKTanap opacugarv éku takar 3 9
TYI'YH HyKTasiap opacugarn uyn y3yHiuru.
3 | TOMOH y3yHAnKnapu, KMm 0.80+ 0.35
LMo Y3y Py, KN 0.12 0.08
4 I{I)”/n,qarm TOMOHNAP COHM (Kynun 6unax). 15 15
5 | iyn HucbaT xatonuru (Kynu 6unan) 1:10000 | 1:5000
6 | Bypuak yn4all ypTa KBajpaTvk XaTocy. 5" 10"
7 yn ékn nonuroH 6yinya 6ypyak 60fnaHMacImK 10"Vn 20"V
YeKu.
2.5-KanBan
1 Ba 2 pa3pagHu TpunoTepaymara ong mab/iymoTnap.
No Acocuii Tanabnap 1 Paspaa 5
1 | Yubypyak TOMOHMAPUHN Y3YHIUTU, KM. 0,5-5 0,25-3
2 | TOMOH Yy3YHAUTUHM YnyaLl HUCOUIA XaTonnrn 1:50000 | 1:20000
3 | Yubypuak aHI KUK Bypuarm 20° 20°
4 | Y4bypyaK KATOPUHUHT YEKIN Y3YHIUTU, KM. 5 3

TeKLWnpWLL yU4yH caBonnap:

1. [asnat naaHam TypuHu 6apno STULLHWHT:

- TpuaHrynauus ycynm MOXUSTUHN TYLLYHTUPUG GEPUHT.

- [1oNMroHOMeTpPMA YCYNN MOXUSTUHW TYLLYHTUPUG GEPUHT.

- TpwnoTepauus yCynm MOXMATUHWN TYLUYHTUPWUG GEPUHT.

2. KaHpai nyHKTnapra Slannac NyHKTU geannanm?

3. TpuaHrynaumaHUHT KaH4ain TOMOHUra 6asuc TOMOHW aennagn?

4. [laBnat TpuaHrynaumsacura KyinmnaguraH acocuin TanabnapHn 6aéH sTUHI?
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5. [laBnat noAMroHoMeTpusicura KyiunagmraH acocuii TanabnapHu caHaHr?
6. 1 Ba 2 paspsaaIv 3uunalTUpULL reofesvk Typnapura KynnnaguraH tanab-

napHu 6aéH 3TUHT?

2.5 Meofesnk Typ 6apno atuwga GPS HK Kynnaiu

Y36ekunctonaa 1995 imngaH 6owwnab reogesvk Typ 6apno atvwga GPS Tex-
HOMOrVsijaH KeHr oliganaHunMokaa. yngownn pagumoHasuraums TU3UMK,
bolikayacura TypraH >XOMHM aHuKnaw rnodan (ayHé Mukécn) TUMMU-GPS
(Global Position System) ge6 xam atanagn. by TnammaaH origanaHné epHUHI nx-
TUEPUIA HyKTacugarn 06beKTHU (HYKTaHW) Keva-to KyHAY3-UXTUEPUIA BaKTAa, Xap
KaHJalh 06-XaBO LLapoMTuaa HOKOPU aHMKIMKAA KOOPAMHATACUHW, Te3/IMMMHU Ba
aHVK BaKTHW aHUKaLL MyMKWH.

GPS Ttm3numn 1970 mnnapaa Te3 puBoXknaHn6 6opan. (bBy TManmmpgaH onavH
TRANSIT-nyngownn TManMn KynnaHuarad 6ynuo, y aHUKINK XuxatuaaH aHya
nact 6ynrad). [dactnab 6y TU3MMHWM hakaT HaBuUraums Makcagnapvga Kynnat
Ky3da TyTuiraH aau, neknd 1976-78 nnnnapga MaccayyceT TEXHOMNOMNA NUHCTUTY-
TmMaa 0n1mMb bopunraH TagKMKoTaap WyHW KypcaTtankn GPS HM Kynnaw épgamua
KOOpAMHaTaiapH MUIIMMETP aHUKIMKAA TONMULW MYMKUH 3KaH, LWYHAAH CYHT 6y
TU3M reofe3nK ynyalunapHy 6axapuvilia KeHr KynnaHuaa 60LnaHam.

GPS HVHI Mwnaw npuHUMnmM ymMymnii xonga Kynugaruya. Ep ongm asocuaa
Ep cyHbuin nyngowwnapnaaH néopat 6ynraH Typ XOCUN KUNuUHraH. by Typ 6yTyH
Ep to3acuHu 6Up Tekncnnkaa «koniad» typagu. Ep nyngownapuHuUHr opbutacu
Xya toKopy aHUKnKaa xucobnaHagun. LLYHUHT yUuyH xaM xap 6up WynaoLLHUHT
KOOPAMHATACUHW WXTVEPWIA BakTAa GUAMLL MYMKWH. yngowra ypHaTuarad pa-
anoysatrnynap Ep tosacura WyHantupuarad y3nykcus curHaniap robopub Typa-
annap. By curHannapHu KoopauHaTanapy aHWkIaHaéTraH Hykrara ypHaTtuarad
GPS kabyn kunuw mocnamacu (NpUéMHUK) kabyn Kunagu.

GPS Ba nprémHMK annapaTnapn MaXkKmyacura 3TasioH coaT xaMm Kupagau. by

COATHUHI CyTKa [aBOMMa yacToTacuHu ctabunnmnr 10™° —107°ra TeHr. bapua
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Ep nyngownapura ypHaTuaraH coatiap CUHXPOHMALITUPWUATaH Ba «BaKT TU3U-
Mu»ra 6ofnaHraH. GPS-NpPMEMHUKHN BaKT 3Ta/IOHN aHUKIUTUA YHYASIMK HOKOPK
amac (NPUEMHUK HapXUHW XXyfa Xam owupnb obopmac/ink Makcaamaa aHUKIK
KeparngaH owmpuno robopunmaraH). by aTasioH ynyail uwinapy onmb 6opunaétraH
KMCKa BaKT AaBoMua yactotasiapHu CTabuninrmHn tabMmuHnab 6epca etapanamp.

Amanga BakT ynualufa xaTonuk 6ynaau, 6yHra cabab Ep iyngowm Ba npu-
EMHMKAArM BakT LUKanafapuHWHI Moc Kenmacnurungmp. Ly cababnn npuémHmuk
MYNaoLWw Y30KUTMHN HOTYFPU Xucobnaign. ByHra «coxra Y30K/IuK» (MceBpo-
[anbHOCTb) Aernnaaun. NMprEMHMK nnawl XapaéHnaa 6apya Ep nyngownapuraya
6ynraH Macoanap 6up BakTAa ynuyaHagu. [demak, 6apya ynyawinap yyyH BakT
MOC Ke/IMac/IMrvH1 SOMMUWIA fenil MyMKUH. MaTtemaTuk HyKTau HasapAaH Kapa-
raHummn3ga 6msra Haakat X,Y,H, koopanHatanap, NPUEMHMK coatura Ty3aTma At
XaM HoMab/lyMaup. bynapHu aHuKnaw yyyH TypTa Ba YHAaH OpTUK iyngoLunap-
raya 6ysniraH coxra y30K/MK/IapHW ynyalumMmMm3 Kepak.

Ynuall HaTvKanapuHu NpuEMHUKAA KaliTa mwnaw Hatwkacuga (X, Y, H)
KOOpAnHaTanap Ba aHWK BaKT xmucobnaHagn. Arapga MpUEMHMK XapakaT/iaHyBUM
0b6beKTra ypHatunraH 6ynca y Bakta coxta Y30K/IMKAaH TallKapy pagnocurHa-
nap YyacToTa/lapUHUHT JONep CUMKMLLNAPU XaM yiyaHaam, yHAa 00beKT Te3nunru
xmncobnad Tonuamwn MyMKuH. Jemak, GPSfa ynuaw uwinapHn 6akapuil yqyH
Kamuga TypTTa MynaoWHUHT JOVUMUIA KYPUHULLMHA TabMUHMALL 3apyp.

Ep CyHbUA RyngolnapuHn TYNUK AN HaTvkacnaa EpHUHT UXTUEPKIA
HyKTacuiaH Xap KaHzain BakTaa bewtagaH yH UKKUTarada nyngow KypmHagn. 3a-
MOHaBuin GPS npuémHuknapuga 5 tagaH 12 Tarayda KaHan 6ynv6, y 6up BaKTHU
y3uaa WwyHya Ep cyHbMiA nyngownapuaaH curHaniapHn Kabyn kunagn. TypTTa-
[aH OPTUK MynaoLlunapaaH goinganaHnb ynyaw keparmgaH optukya (M36yTouHyin)
ynyaw 6ynuné, KoopAanHaTanapHN aHUKNAWHUHT aHUKIUTMHW OLINpaan Ba HaBw-
rauma MacananapuHy eYULWHUHTE Y3Y/IMKCU3TUTVHU TabMUHIARAN.

GPS Tuanmura Kkynngarunap Kmpagm:

1. KOCMMK CEermMeHT - Ep CyHbUIA yngownapm rypyxu.

2. BOoLWIKapWLL CerMeHTV — epflaH Ky3aTuLL CTaHLUMsANapyn Ba GOLLIKAPULL TYPU.
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3. GPS npuémHuknap — oinganaHml annapatiapu.

By Tv3um TyFpucraa aHa anoxmaa Tyxtanamms.

3. TpraHrynaymsHu nommnxanatl
TpuaHrynauma enrnnapuHun 6anaHaIUrMHM xyucobnatl

3.1 TpwuaHrynaumsa nommxacuHn Ty3uLl

TpuaHrynaums nomxacu tonorpaguk xaputanapga Tysunagn. 1 Ba 2 Knacc
TpuaHrynaumsnap nommxacu opgatga 1:100000, 3 Ba 4 Kniacc TpUaHrynaums
nommxacy 1:50000, 1:25000 Ba 1:10000 macwTabgarv Tonorpadyk xaputanapmia
Ty3aunagn. 1 Ba 2 paspsagnv TpUaHrynauma TypnapyvHu nommxanawiHn 1:25000,
1:10000 macwTabaarn Tonorpauk xaputanapga Oaxapull Makcaara MyBO(UK
6ynm6 nonnxara aHMKINK KUpUTULWLAA OyHAaH MMpUK BynraH macwitabgaru Tono-
rpadvk xapuTanapgaH oinganaHunagm.

Jloinxa Ty3uLL XOMHKN TonorpamrK-reofesnk ypraHuaraHauru 6yimya mare-
puannap WuFMwgaH 6ownaHagn. byHra ywoéy xyayana ongvH Maexyp 6ynrad
TPUaHTyNAUMA NYHKTIaPUHUHIE MaHvM Ba 6anaHAIMK KoopAuHaTanap KaTanioru,
XYAYOAHVHT 6apya macliTabnapfa Masxys Tornorpafuk xaputanapu Ba aspogoTo-
CbEMKanapun kmpaaun. OnanH 6akapunraH ulinap ypraHuaraHgaH CyHr nommxa Ty-
3vMnaéTraH painoH fJana wapontuga ypraHunaaum, byHaa xakmkaTgaH xam nyHKTaap
Ba YNIapPHUHT MapKas/fiapy cak/laH16 KONraHInrm aHuKIaHaam.

Jloinxanaw 6eBocuTa Tonorpauk xaputaga 6akapunagun. NyHKTNap ypHU
YUYH XXONHWUHT GanaHf epniapy TaHnaHagW, YyHKU NyHKTAaH 6apya nyHanuwnap-
[arn €kn nnoXkn éopmya Kyn myHanmnapgaru nyHKTAap KypuHuWKn kepak. Ko-
OpAviHaTanapAa Kemo YNKULWKM MyMKUH 6YNraH XaTONMKIapHW KaManTUpULL YYyH
novuxanaHraH Typga yTkup 6ypyaknap 6ynmacnmru Makcagra mysomk. FKOkopu-
[a anTraHMMmn3gaH WyHAanm xynocara Kennw MyMKUH: TPUaHrynaums nyHKTnapu
PeNbeHMHI CYB allMPUFNY YM3MKNAPUHUHT XYKYMPOH Tenanapuaa »olnawaau,
yubypyak 6ypyaknapm 30° gaH 120° raya 6ynuwm, 1 Knacc TpuaHrynsyusga aca

40° paH Kam 6ynmacnurn kepak. LLly ca6abnun novimxanawiga nwnatunaérraH T1o-
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norpamk xapurtaga cyB anvpury Ynsmknap Kusmn Ynsnk bunaHd umsné vnkumna-
an.

TpuaHrynaumsa knaccu Ba penbera OOFINK X0/4a TOMOH Y3YH/IMKIApW
nonmxanaHagn. 1 Knacc TpUaHrynaumMacuHN nonmxanawia BUNp YN3NFUHUHT ep-
AaH 6anaHannrn 5 - 6 MeTp GYnLWLIM Kepakuru abTuéopra ofIMHULLK 03UM. Pe-
(hpakuMa TabCUPMHU KaManTUpUL Makcaguia WyHanuwinap kKarta gapbénap,
Kynnap, cys ombopnapu, Tenaink Ba Tof éH6aFnpnapn 6yiinab, xamga Laxapnap
Ba 3aBOf/1ap yCTunapugaH ytmacauru sapyp. Vinoxu 6ynvaraH takampga fapé-
nap, Tenasvk Ba TOF EHGaFMpapuHN TyFpy Bypyak ocTuaa Kecmb yTuLL Kepak.

JlonxanaHraH TpuaHrynaums Typu OYyTyH Xaputa TpaneuuscuHu bup Te-
Kucaa Konnawim Ba y3nyKceus (auaroHan nyHanmwnapcus) oynmwm Kepax.

3.2. TpuaHrynsaumna éenrun 6anaHgnUrnHm xucobnatw

TpuaHrynaumsaHn nonmxanawija Ba >KOW PEeKOrHocumpoBKacuaa MNyHKTap
opacuga y3apo KYPUHWULLHW TabMUHAAW UMKOHUATU 6ynmainan. ByHpgan xonga
TPUaHrynaumsa NyHKTUra ypHatunagurad 6enrv 6anaHgimru xmcobnab tonvnagu.
Benrn 6anaHANMMIMHN aHaUTUK ycynaa xuco6nab tonvwga B.H. LLUMWKWH op-

MynacuiaH oinganaHnnagn

(3.1)
Lok hoK 2K a

Likhi K fiK a }
ByHaa, L; Ba L, —y3apo KypuLl UMKOHUSTUHW GepaauraH 6enrv 6anaHanuru;
hy Ba h, - WyHanuw 60wWwM Ba OXMpKUAa XoinawraH NyHKTAap acocuiaH, LWy
NyHanuwiaarv TyCuK yumrada 6ynraH HACOMin banaHaNnK;
a - BU3UP YN3NFUHN TYCUKIAH FOKOpU BYnLIM Kepak 6ynraH 6anaHanuru;
f; Ba f,— NyHKTAAH TycMKraya 6ynraH macoga y4yH xucobnaHrad Ep arpunu-

v Ba pepakums yuyH TysaTmanap.

3.1 waknga N, Ba N, — Genrvnap acocura HuUcGaTaH TYCUK ep caTx1apHu

HUCOMIA 6anaHannknapn. ACB - ep uankaBuii catxu, A Ba B - MymkannaHraH
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NyHKTNAp Xonun, C - Tycuk YpHU, C; — TYCUKHUHT 3HT 6anaHg HyKTacu, S; Ba S;—C
TYcuknaH A Ba B nyHKTnaprada 6ynras macodanap, h, sa h, — karranuknap To-
norpadmk xaputagaH aHuknaHagn. Arapga Tycukaa ypMoH éku 60oKa 6MpoH oup
npegmeTnap 6ynca, y xonga ynapHu epfaH 6anaHanmrn aHuknaHuo hi Ba hé

Knimatnapura KyLmnaau.

3.1-wakn

f; Ba f, — KaTTaMKNapn Maxcyc >kaggangaH onvHagn (MeTp ynyammaga) Eku

Kyimgarn Takpuouii opmynagaH goiganaHné xmcobnaHagu:
fk 0,0674S?, (3.2)

f — meTp, S — KnnomeTp GupMrnga.

Arapfa TYCUK UKKW NYHKT ypTacua »oinawmaraH xonga éynca (3.1 wakn)
(3.1) chopmynagaH toinganaHnb xucobnaHraH 6anaHa/IMKra Ty3aTull KUpUTUnaau.
BYHUHr yuyH TycuKAaH Yy30Kda »KownawraH 6enrv 6anaHgnnrn nacamtupunne,
AKUH 6enrn GanaHanMrn Kytapunagu. Xucobnaw Kyuugarn gopmyna o6unaH

amasnra oLumpunagm

L =L (L - L)L AL )
S, S,
. . - 63
L’2 :L2+(L1—L;)—2:L2+AL1—2
Sl Sl
/
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AL, L,-L S, 6
- =>2 6yHfaH,
S YHA

Ll _Ll !

L,, L, - 6enrunapHuHr TysaTuaraH 6anaHanvMKnapu.

"
- o — g —_— g = e f,—_— - —— -
(=Y *}.2
|

3.2-LaKn

L, HK (3.3) hopmyna 6unaH xmcobnall KeTMa-KeT TaH/jall Opkaiv amasra
owwnpunaaun. (3.1) dopmynagaH ¢organaHné L, TonwunaraHgaH CyHr, TycuKaaH
y30Kaa XonawiraH NyHKTHUHT 60LLKa yHanMLNap y4yH Xam sHI KUYnK 6anaHg-
nnrn ypHatunagu. CyHrpa 6y kuimar L, Hu xmcobnawaa porganaHunagn. (3.3)
(hopmyna 6upop 6up NYHKT GeNrucu onavH Kypunrad 6ynno, yHUHr 6anaHanuru

GepunraH xonga xam uLLnaTuaaamn

L
B
54| .
5;_. E‘.’.
3.3-WwakKn

Benrunap 6anaHaNMKNapy rpadivik ycynga xam Tonuanwm MyMKKH.
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BYHUHIy4yH Tonorpauk xaputagaH NyHKTNap Ba TycuK 6anaHanvMknapu, S;
Ba S; Macoanap aHuUKaHnG, AB Tyfpu umsmkga C HyktagaH S;kCiA; Ba SoKC1B;
Macochanap TaHnaHraH macwtabga kymunaaw. f, Ba f, nap (3.2) hopmynagaH qou-
AanaHm6é xmcobnaHaam.

A; Ba B; HyKTagaH nactra, ropuM3oHTan Mmaclitabra HucbaTaH WMPUK Mac-
WwTabga Kywmunagm, HaTwkaga A, Ba B, HykTanap xocun kunuHagn. CyHrpa A, B
MYyHKTNap Ba TYCUKHWHI OMPOH OGMp LWIAPTAN FOPU3OHTra HucbataH z;, Z, Ba Z3
HUCOWIA GanaHaNMKNapy xucobnab Tonunaan, AB unsuk 6yinya TynunK 6ynmaraH
npoun unsmnagn. Tynuk 6ynmaraH npouaiHM XOCUN KUIULW YYyH A, B, Ba Cy,
HyKTanapiaH BepTuKan oyinnya z;kAA; zoKkBB, Ba zzKCCy Kuinmatnap Kynmnaau,
xocun 6ynrad A, B Ba C HyKTanap Ep arpunuru Ba pepakums TacupuHu xucobra
O/IraH X0/14a XXOMHUHT TYNNK 6yiMaraH npoquanrn Xocun Kunaau.

C HykTagaH BepTMKan 6Gyinya a macodaga >onnawraH Hykrara YmsfFuyHu
KYn6, yHN HyKTa aTpodmaa 6ypub 6u3napHu, KaHoaTnaH-TUpaguraH 6enrunap
GanaHannKnapu L1 Ba Ez napra Tyfpu KenaguraH M; Ba M, HyKTaflapHU TaH-
naviMu3. YnapHuHIr GanaHa/vknapu ymamagaH ynyab onvHagu. Mabnymku, Bu-
3vpnaw UuanHapu Ba yndawl ac606u mapkasnapy ycTma-ycT Tylwmainan. bByHu
6enrn 6anaHAMIMHK XMcobnawiga MHobaTra onuLW Kepak. bypyak ynuaw eppa
Typn6 6axapwunca, acbob 6anaHAIMIMHN TaxmMuHaH 1,4 M ae6 onmb, NyHKTAaru
6enrun banaHaMrn xncobnaHaaw.

TYpHUHT 6apya TOMOHMapU y4yH 6enrn 6anaH4IMKMIapu aHUKNaHWAraHgaH

CYHT, OYTYH Typ Yy4yH 6enrun 6anaHanvknapn MyBoQukIawTupunagu.

TekwwmnpuL yyyH caBoniap:

1. 1, 2, 3 Ba 4 Knacc TpUaHrynaumsa TypuHU nomnxanawufa kaHgan maclutab-
Aarn xaputanapgaH dorganaHunagn?
2. TpuaHrynauma TypuHU noimnxanawl ydyH kKaHga mMatepuannap TynnaHu-

LN 3apyp?
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3. TpuaHrynauua TypuHU nonxanalfa penbe@HUHI KaHaan Lwaknnapura
axamuaTt 6epunagm?

4. TpuaHrynaumsa yuybypyaknapuHu Wakura kaHiai Tanabnap Kynunagn?

5. TpuaHrynauus TypuvHU nonmnxanawlfa, KemnHYasMK KysaTull HaTukana-
pura pepaums TabCUPUHA KaManTUPULLE YYYH HUManapra axamusaT 6epuLl Kepak?

6. Xaputaga TpuaHrynauma TypuHu nonxanawia éenrvnap 6anaHavknapu
KaH[al KaTTanMknap nuFHancuaaH noopar 6ynaan?

7. benrnnap 6anaHannKNapn kaHaan TyFpunaHagmn?

3.3. N'eopesuvk benrmnnap

Kepaknu 6ynraH 6ypyak Ba Macoda ynyatunapHu 6axapuil y4yH TpUaHryns-
UMSA Ba 3MYNALITMPULL NYHKTNapW Mapkasu YCTuia Tallky reofesvk 6enrn ypHa-
Tunagn. NMyHKTAaH 6apya MyHanuwinap 6yinnya BUNP YU3UFUHN TYCUKOAH HOKOPK
OynmMwn Kepak 6ynraH 6anaHanvkaa 6ypyak ynyallHM TabMUHMAW YYyH O6ypyak
ynyaw ac6o6u ypHaTunaguraH GanaHnvkra kapad Tallky reofesnk 6enruHuHL
Typv TaHnaHagu. Meofe3nk 6enrn Typnapura nupamuganap, o44uin Ba Mypakkab

CUTHannap Kupagu.

Arap reofieank MyHKT >olnawraH epfaH 6apya nyHanmwgarv nyHKTNapHW
TYCUKLAH WYN KylmnnaguraH 6anaHannkaarn susnpnawl unad Kysatuwl UMKOHK-
AT 6ynca, 6apya Knaccgarn nyHKTnapra nupamuiganap ypHatunagu. MNMupamupga-
nap oaamn (3.4-wakn), wratmenn (3.5-waks), Bexanu (HULLIOH Taéknn) (3.6-Lakn)
6ynaaw.

Opanii nupamnganap TypT Ba y4 Kuppanu 6ynné, 6anaHgnmrn 5 metpgaH 10
meTprada 6ynagn. TypT kyppanm nupammnga (3.4-wakn) ynyamiapy Kymvgarmya

xpucobnaHaau:

1
H'=H-d: K—§H,a—%H b= \/__£H

2 |
h=iM: d=14-16m: I=H+> : I'=l+h—
" v

36



S
vhil hg

R

3.7 - WwakKn

3.5-wakn

bln4amnap
CM. Ja

ELr

3.4-akn
3.6 — wakn
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-
blnYamnap
CM. aa
3.9 - wakn

3.10 - wakn
Opatpa nupamuga y3yHnuru 13 metpradva 6ynraH Ba KyKpak 6anaHanurmaa

nyroHnmrn 18 - 20 cm, tokopugarn kecumm 10 cm 6ynraH xofanapiaH Kypunaau.
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Mupamunga roKopucura BU3VpAaLl LuaMHApY ypHatunagn. Mupamuganap MeTan
Tpyba ékn Bypyaknn metanngaH Kypuanwmnm MyMKUH, YHAA YHUHT O8KNapn rpyHT-
ra 6eToH 6unaH MaxKamaaHagm.

Arap Ky3aTuLl y4yH acb06HM 2 - 4 M ra KyTapuil Kepak 6ysnca, y xonga wTa-
TMBAN (3.5-Wakn) nnupammaa Kypunagu.

[MYHKT >KoWnawuraH Kosnu epnapfa TownapaaH Typ kypwunagn (3.7 - wakn).
Typ KypvnaraH nyHKTnapga nupamuga Kypuamacanru MyMKUH, BU3Mpnaw UanH-
Apv TYp Tenacura UeMeHTaHraH Tpybara ypHatunagu.

Arapfa BU3MP HULUOHMHW HOKOPW KyTapull Kepak Oynca, y xonga nyHKTaa
(3.6-LaK) HULWIOHM NUpaMKa Kypunaau.

Bypuak ynuawga ac6obHu 10 MeTp Ba yHAaH tOKopura KyTapuill Kepak
6ynraHga nyHktnapga oaamn (3.8 - wakn) ékn mypakkab (3.10 - wakn) curHan
Kypunagun. "'eofesnk 6enrnnapHn rokopucura susnpnawl umnnHgpun (3.9 - wakn)
Kyinnagu. Busmpnawl uuamHapy éFoufaH sicairaH MKKW Jovpa opacura paguan
MaxKamaHraH éFod TaxtadanapgaH acanagn. Kysatuwga Kyeul HypuHU akc 3Tu-
LW XanakUT 6epMac/inuri yuyH Busnpial LanHapy antupaMangnrad 6yek ounan

oyanagn.

3.4. TlyHKTNnap mapkasnapwu

"eofe3nK TasHY MYHKTNAPUHUHE YPHU, XXOUHUHT (DU3NK — reorpadmk wapom-
TW, NYHKT axaMUATW Ba ynapfaH (organaHnul mygaartmra kapab maxcyc mapkas
[e6 atanagurad 6enrv 6unaH maxkamaaHagu. Xap 6up NyHKTra UKKMTagaH Map-
Ka3 MaxkamiaHagun, Hkopuaarn mapkas OysunraHfga nactgarv mMapkas MyHKT
YKOMMHN cakaHNG KONULWNHK TabMUHNanaM. Mapkasnap 6eToH 6/10KnapuaaH Exku
meTann TpybanapaaH TaépnaHagn. beToHra yysHAaH scanraH mMapka XXounawTu-
punagn éku Tpybara naBaHAnaHagu.

Mapka (3.11 wakn) uysaH guckagaH moopat 6ynmnb YHWHI YCTKM KucMuaa
ApumM chepa waknmgarn 6yptné TypraH kucmu 6ynmb, ypracuga gnametpu 2mv

KenaguraH Telumkya 6ynaam,

TaHUTYBUN YCTYH
r— ﬁ‘ﬂ T
|

- 2f)
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(blnyamnap cm)
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7, C—

[ e \ 200 cm
|
rd } N\
Tpyb6ara nainsaHgnaHagnraH
Mapka

3.13 - wakKn

MaHa Ly TellnKya NyHKT MapKasu xucobnaHagm Ba yHra HucbartaH macodia, oyp-
Yyak ynyaw uwnapy onnb 6opunaau, aHaH WY TelMKYaHUHI KoopAuHaTacu
xmncobnab Tonmnaam Ba 6y KoopauMHata NyHKT KoopAauHaTacy 6ynaaw.
Ep my3naw katnamu 1,5 M faH owmainguraH Ba TynpoKHU Kasmb onvw UM-
KOHUATY 6ynraH epnapga 3.12-1waknga KenTupuaraH mapkasnap ypHatunagu.
Kypvnuwi matepuannapyn onimé 60pul KWMH 6ynraH eprapaa reogesmk Typ

NyHKTNapn 3.13 waknga KypcatuaraH 6eToH €K1 MeTas AKOpau mMeTann Tpybara
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naviBaHA/laHraH Mapkasnap ypHatunaan. Kosnu xoira 3.14 waknga KypcatuiraH

MapKasnap ypHatunagm.

Mapkanap mMapKasnapyu reofiesvik

77
Z GENrMHUHI BU3MpAaW UMNNHAPK 6u-

naH 6Up LLOBYH YM3nFMaa Xolinatum-

N

LN KepaK. By MLIHK Gaxkapul Y4yH
TeoAoNUTAaH hoiaanaHmunagm.

Yu HykIdrasiagpnb susnpnall UAIUHAPUHUHT NPOEKUUACK ONMHNG, NPOEK-
LUMsNaHraH HykTara Mapka ypHatunagn. MapkasHUHI NacTKWU MOHOMUTK By3unma-
raH rpyHTra ypHaTuaMy Kepak, akc Xo/4a Mapkas YyKum €K ropusoHTan cu-
JDKMLIN MYMKWH.

MapkasnapHu »oia Maxkamnaluga ep My3nall KkatiaMuHK anbatTa xpucobra
ONVW 3apyp, YYHKM ep Mys3nawmgaH Mapkas KyTapuauwm Ba My3 3puLLn
HaTmXacmaa MapKa3s YyKuLmM MyMKUH.

Mapkasnap ep 0CTV CyBM TabCupagaH CakNaHULLN KepaK. BYHUHT y4yH nacT-
KN MapKa3HW MaHOMWUTU FPYHT CyBnapy TabCUpUAaH FOKOPMAA XXONNaLITUPUINLLIN
Kepak. My3naHraH epHUHI KYTapuanLl TabCUPUHN KaMalTUpULL Y4YH MapKasHU
MOHO/IUT KMCMUIa KECVK Nupammnia Wakim 6epunagu.

TekLwmnpuL yyyH caBoiap:

Mupamnaa KkaHgan xxoraarn NyHKTIapra ypHatunagun?
KaHgain Typaaru nupamuganapHi 6unacus?
Busunpnall umnuHapy KkaHaam 6yék 6unaH 6yanmwm myMKUH?

HuMma yuyH xap 61p NyHKTra MKK1TaaaH Mapkas ypHaTunagmn?

o & WD oE

MapKasHu Xoliga Maxkamnalia HuManapra axammaT 6epuil kepak?

3.5. GPS nyHKTNapuHM peKorHocuupoBKaialll

GPS TexHonoruscura acocniaHum6 reogesnk TypHu 6apno aTuwga NyHKT yUyH

TaHNMaHraH Kol Tonorpaduk xapuTa éku aspocypaTaa GenrvnaHagn. Besocuta
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XoKraa NyHKT MapKasu ypHaTunaguraH ep TaBcuu Ba abpucu (XOMaku nsaHm)
Ty3unagu. by nyHKTnapra Kynvgarn ymymui Tanabnap Kynunaau:

1. TIyHKT Yy30K BakT NnaHiM Ba GanaHANMK XXuxaTaaH TypFyH GynagumraH,
ownja Te3fa TonunaguraH 6ynnimv Kepak;

2. ynpolwnapaad KenaéTraH CUrHaniapHu Kabyn KWL annapariapura Ke-
nwnaa +15° kusnukaa Tycukiap 6YIMacsiurin Kepak;

3. OnTn Ba yHAaH OPTMK WyngolnapfaH KenaérraH CUrHaniapHu TYpPFyH
Kabyn KNMW MMKOHUATY OYNNLLIN Kepak;

4. TIyHKT aTpodmaa curHannapHn kamtapysuun to3a (CUpT) 6YIMacinrn Kepak,
OyHZan CUPTHU MYHKT atpomaa O6ynnwmnm Kyn MyHKTAW 3(EeKTHU XOCWJI
KNI MYMKWH;

5. yngowaaH Kabyn KUavw aHTeHacuHW epiaH (epHU TYLlaraH Hapcanap-
AaH) 1,2 meTp 6anaHaa ypHaTuw UMKOHUATY BYNNLLIN Kepak;

6. MyHKTAaH 1 KM Macotaga Kyynu pagnoHypnaHuw (Tenekypcarys, pagmo-
SWNTTUPWLL, paanoy3aTuLL CTaHLUMsANapwy, pagapnap Ba X.K.) 6YImMacinri Kepak;

7. \vn fasomMupa Ba UXTUEPWIA BaKTAa MyHKTra 60puULL Kynait 6YmnLmn Kepak;

8. MyHKT mMapkasu ypHaTuAraH epfaa rpyHT cyenapu ep catxugaH 3 MeTpaH

nactaa 6ynmwin Kepak.

3.6. TpuaHrynauma TypmHu 6apro aTUL aHUKINIn

CeofesvK TypHU TpuaHrynauus ycynuaa 6apno atuwaa gakar 6asuc (TasHy
TOMOH) Y3yH/IMIM Ba 6apya bypyaknap ynyaHagn, TpPUroHOMETpust hopmynanapu-
[aH honjanaHno TpuaHrynaums KaTtopu Ba TYPMapPUHUHE TOMOH Y3YHMKIapu
XmMco6nab Tonunaau. 'eofesnct, TPUaHrynaumsa TOMOH Y3YHUKNapu 6asuc To-
MOHZaH Y30kurura kapab KaHga aHukIMKaa TOonwnagu, asMmyT KaHaal
aHUKMKAA y3aTuiagn, TOMOH Y3YHIUKNIaPUHW, asuMyTiapH/ Ba KoopauHatanap-
HW y3aTuliaa XaTonnknap KaHaam TynnaHn6 6opadu feraH caBosira »kaBob 6epa
ONNLLN Kepak. By reogesnctra TpyaHrynaums noMnMXacuHN Tysuwaa TpUaHryns-

UMA aHUKIUTUHWUHE 0N XUCOOMHN BaxkapuLumn, BypyakniapHu ynyawl ycynu, npu-
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éMnap COHMHW, 6a3nMc TOMOHMApW Ba Jlannac NMyHKTNAPUHWHE COHUHW aHMKMALL

NMKOHWHW 6epaap.

3.6.1. TpuaHrynsauma katopmga 60F/10B4N Ba OpasiMK TOMOH ypTa

KBajpaTUK XaToCK

3.6.1. wakn

3.6.1. wWakngarn y4ybypyaknap kartopugaH wmbopaT OGynraH TpPUaHrynaums
noimnxanaHraH 6yncvH. by katopaa:

To _AC=b KaTop UMKWLL TOMOHU (6a3nC TypW OPKaNW TONUNAAN EKU BEBO-
B

cuTa ynyaHaam) HACOMiA ypTa KBaApaTuK Xatocu;

S1, Sa,..., Sn— BOF/IOBYM TOMOHNAP;

A4, B1, Az, By,...An, By — 60FN10BUN Bypuaknap;

C1, C2,...Cn — OPA/IMK TOMOHNAP;

C1,Ca,...Ch— opanuk bypyaknap;

A1, By, Cy, Ay By, Cy, - TeHrnawtupunrad 6ypyaknap 6YN1CUH, S, OXMpru
GOFNOBYN TOMOH YpTa KBajpaTuK XaTocuHu (Y.K.X.) Tonamms. Sn — TOMOH

Y3YHAUTU TPUAHTYNsUMUa Katopuaa Kyinmaaru chopmyna 6unaH Tonunaam

S :bs?n Als?n AQ...s?nAn (3.6.1)
sinB,;sinB,...sinB,

EKu Sh K bF, (3.6.2.)
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Fo sin A sin A,...sin A,
sin B, sinB,...sin B,

OyHAa (3.6.3.)

LLlapTan Ynyalnapaary TEHrNaWTUPUAraH afeMeHTNapHUHT PYHKLMSCK Ka-
61, F hyHKUMSIHUHT YpTa KBafpaTWK XaTOCUHM TONamMus.
Knunk KBagpatnap ycynvmaaH MablyMKW, TEHTNALTUPUATaH 3/1eMeHTIapHM

(hYHKUMACMHUHT Ba3HW Kyhnaarn gopmyna 6unaH xucobnaHaau:

S S
e BT

oyHAa f — F hyHKUMAHN Xycycuin Xxocunanapw;

P — Ky3aTunraH Kattalmknap BasHu;
a, b,..., v—wapTam TeHrnamanapHuUHr KoagpuumeHTnapu;
Ir — KaTopAarv WapT/iv TeHrnaMmanap CoHW.

Bypyaknap  TeHr  aHWKAMKAa  YnyaHraH fge6  kKabyn  Kuiamus:

My =Mg =M =..=M, =Mg =M. =m, YHAa BA3HMAP XaMm TeHr Gynaay
Ppi_PBl_PC]_: ..... :PCn :1

Yxonpga (3.64.)H1 Kyinaarmya é3MwmnMmms MyMKUH:

i:[ff]_[af]z Cfaf ufr-1f

P a] pba] " four_1] (365)

F dyHKUMA YpTa KBagpaTuK Xatocu Kynmngarnya 6ynaam

m, =m"\/g, (3.6.6.)

6yHAa m" — 6UPMK Ba3H ypTa KBaApaTuK XaToCW.

Pi Ba Mg NTAPHWHT KUAMATUHW TOMamu3, OYHUHT Yy4YyH LLaKNNap LWapTau

F
TeHrnamacuHm (y4oypuak bypyaknapy WNFUHANCUHUHT LIAPTUHN) E3aMK3.
BUpPVHYM yUbypUaK YUyH:
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Ar° K (A1) KB1° K (B1) K C1° K (C1) K180° Ke,

ByHaa A; °, B; °, Cy © - ynuaHraH 6ypyak Kuiimatniapu; Katop TeHrnawTu-
punraHfaH CyHr, ynuadrad 6ypyaknapra tysatmanap (Ai), (Bi), (C1); € — yubypuak
cthepuK OpTUKAUTH.

LLIapTnn TeHrnama 0304 XafAuHW ), 6unaH Genrunaimus, GUpuHUN yuobyp-
yakia

W, = [A1 +B, +C, —(180°+e)]

KaTtopgarn 6apya yubypyakiap y4yH LUak/a LWapTvM TeHrnamanapu cucte-
macura ara 6ynammas:

(Al) + (Bl) + (Cl) W, = 0,

(A2) +(By) +(Cp) +w, =0, (3.6.7.)

(A))+(B,)+(C,)+w, =0
TpuaHrynsauus katopuaa 6owka wapTtnap nyK aeinmmns (oganin Katop 6ynraH-
AT YYYH KyT6 LapTK Ba 6UTTa 6asnc ynyaHraH GynraHAnurv yyyH nosnroH
lwapTn 6ynmainam). F H1 60FnMK GynmaraH aprymeHTnap — bypyaknap A, Bu,...
nap 6yinnya gmndepHumannab f kaTTanurmHn Tonamms,

' OA,  sinB,-sinB,..sinB, sin A,

. oF =si_nA1 -s_in Az...siin A (?oszB1 _ FetgB:
0B, sinB,sinB;...sinB, sin® B,
°ac,
oF
f, = = FctgA,;
4 6A2 g 2
oF
f, =——=—FctgB,;
- 95,
- oF 0
oC,
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(3.6.7.) gaH KypamMU3KW TEHIaMaHUHT a, b, ... KoapduumeHTnapy 1ra TeHr.

dopmMynaHn KenTupno unkapvwga Kynain 6ynuwm yyuyH 3.6.1-xansanga waptim

TeHrnamanap KoaMUUNEeHTNIapUHN KENTUPaMI3.

Xaasan-3.6.1
Y4byp- | Bypuaknap f
yaknap
Ay Fctg Ax
1 B1 -FctgB:
C1 0
Az Fctg A2
2 B2 -FctgB2
C 0
Az FctgAs
3 Bs -FctgBs
Cs 0
3.6.1. »agBan acocuga ésamns
[aa]=[bb]=[cc]=...=3, (a)
[ab]=[ac]=..[bc]=[bd]=... (b)
(3.6.5) ra knpraH ugoaanap y4yH
[bb -1]
[cc-2] ©)

[#] ndomgack Kyiinpgarmua 6ynaau.

[f]=F?|(ctg® A +ctg®B,) + (ctg® A, +ctg?B,) +

+(ctg?A, +ctngn)] (d)



Bu3 6yHn muconmmmaga  [bf -1]=[bf |; [cf - 2]=[cf ]..,

y X0naa

==F?(ctg®A, +ctg’B, —2ctgActgB,)

[bf -1
[bb-1]

uf -r-1f 1_,, ., 2
=" F“(ct ctg“B,, — 2ctgA,ctgB
Lur 1] "3 (C10° A +Clg7B, ~2ctghcigRy

1
==F?(ctg?A, +ctg’B, —2ctgA, ctgB
3 (ctg”A, g b, gA,ctgB,) > ©)

(d) Ba (e) HM (3.6.5.) ra Kyinn6 KymnmaarmHm xocun Kunamms

l k=n 1k:n
o= FZ{ ((:thAk +cthBk)—§Z (ctngk +ctg°B, —2ctgAkcthk) }

[= k=1 k=1

KM
k

Il
>

F?> (ctg®A, +ctg®B, +CtgA ctgB, ) (3.6.8.)

wlnN
~

™M

-

1
P

(3.6.8.) HK (3.6.6.) ra Kyncak

" k=n
m. = mr”F \/%Z (ctngk +ctg°B, +ctgAkcthk) (3.6.9.)
k=1

(3.6.2.) Ba (3.6.9.) hopmynagaH hoiganaHMo KaTOPHUHI OXMPru 6OFNOBYM Tamo-
HWUHW YpTa KBafpaTVK XaTOCUHU TOonamms.
(3.6.2) HK norapugmnab

IgS,, =Ig(bF) (3.6.10)

ypTa KBagpaTuK xaTtora ytamu3

1 1 1
(S_ MmSn)2 = (B Mmb)2 + (E MmF)z,
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byHaa Mk0,4343 HaTypan norapumpaH YHAW norapudmra ytaw Mogynu
(IgNKMINN), ékn

Me

= )% (3.6.11)

Msnve _ My
(Sn)—(b)+(

(3.6.11) ra (3.6.9) HK KYINMO HaTV>KaBMIA POPMYNaHN XOCUN KniaMu3

2 k=n
7 2 (Ct9PAC+CIg"B, +CtoACIgB,) (36.12)

mSn Mpy2 , 2
)= () + =
(Sn) (b) 3

(3.6.12) dhopmynaparm
%Z (ctngk +ctg®B,, + CtgA, ctgB, )

nfogara reoMTpUK 60FNaHNLL XaTOCK EKN KATOP OXMPIrv TOMOHMHU «TeCcKapw
BasHW» Aennnaan.
Xycycuin xonga, TPUaHrynaums katopugarn ydbypuaknap TeHr TOMOH/MN,
1

abHU A =B, =C, =60°, yHaa ctg60° K\/g

Ba (3.6.12) thopmyna Kynmngarn Kypu-

HuLwga 6ynaau.

(";s; Jz :(%T %”(T_:T (3.6.13)

Arap %:0 aecak, (3.6.13) Kynmaarn KypuHuLra kenaau

n (3.6.14)

M5 _ "
Sy r

w| N
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(3.6.14) dopmyna Takpmbuii xmcobnapga wwnatunagn, yydéypyak TOMOH
Y3YHAUKNapU Typauda 6ynraHnurn cababnn, (3.6.12) dopmynaHu wwwnatmil
Makcaara MyBO(MK. AHa WYHW Tabkuaiaw 3apypkn OXM puBoxiaHMachaH of-

AWH XMCcobnalHM OCOHMaWTMpMW Makcaamaa (3.6.12) copmyna norapupmamk
KYPUHULLITa KENTUPWUATaH.

d Igs=d?SM OYnraHInrn yyyH
Mg
m|gs :?M
EKn
ms _ Migs
5 - M (3.6.15)

ByH/aH TallKapy, SHa KyiinaarmHu éuwmmms MyMKiH

dlgsin A= C?SAdA- M = MCtgAm" =d,m"
sin A re
MctgA
d,= r,,g (3.6.16)

d, KaTTaMk A Gypyak CuMHYcW norapugmacHu bypyak 1” ra opTraHgarm

y3rapuium,
(3.6.16) gaH

Ay . (3.6.17)

CtgA =—=2
g M

(3.6.15) Ba (3.6.17) acocnpa (3.6.12) Hu Kynngarmya E3yNMmn3 MyMKuH.

2 N k=n 5 2
mlzgS = mlng tom 2 kZz‘i(dA+dB +d ,dp) (3.6.18)

benrvnaw Knputamms
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R=d.+d}+d dg, (3.6.19)
y Xonga, (3.6.18) ywby KypuHuira kenagu

2 2 2 .2
Migs = mlgb tgm %R (3.6.20)
Bornosum bypuaknap A Ba B aprymeHTnap acocuga R KatTaimMruHu TONULL
xansanv (AKLL ga) TysuaraH.
BoxanaHaéraH TOMOHHWHI HWUCOWUIA XaTonuru Kynmugaru opmyna opkaiu
aHMKNaHaau
rnSn _ Mygs,
S, M:-10°

NKKn 6a3nc TOMOHIapy ypTacuia »oinawraH TOMOHHU XaTtocu OXUPru To-
MOH XaToCufaH MKKN MapTa KAYMK 6ynagn. n Ta TeHr TOMOHAN y4bypyakiapaaH
TaLWKWUA TOMraH TPUAHTYNAUMA KATOPU TOMOHUHUHE HUCOWMIA XaTocu npod). A.A.

30T0B (hopMynacu 6munaH XMcobnaHMLLIN MYMKWUH:

2 2
mSn mb 2( 1jmn2

=2 +&on-= |- 6.
(Snj (bj4é -5 | (3.6.21)

OyHAa PU’ - YNyaHraH nyHanMwHy ypTa KBagpaTuK XaTocu. Y Kyriumaarura TeHr

14

" m

2

NxTnépuii Wwakngary yubypyaknapgaH néopat 6ynraH TpUaHrynsaumns Katopu
ynyaHraH MyHanMLWNapyHUHE ypTa KBadpaTMK XaToCuM OpKaiu 6Gaxonall y4yyH

(3.6.13) dhopmynagarn m ypHura P’ Kynunagm,
2 2 4 2
Migs = Migy + M > R
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(3.6.22)

TpraHrynsums katopuaa TOMOH Y3YHIUTUHW Y3aTULLHUHT «TeCKapy BasH»

KaTTauru Kyimaaru goopmyna éunaH xmcobnaHaam

-23'R (3.6.23)

Basnc TOMOHNMAP COHMHWU aHMKalAa «reOMETPUK BOFMaHULL XaTOCKU» HUHT
yekn (3.6.23) hopmyna bmnaH xucobnaHULWN MyMKHH.

LLlaknnap waptura kypa 6ypuyaknap O6yinya TeHrnawtupunrad 6ynca,

KaTopgarv n - yuybypyak opaimk TOMOHUHUHI YpTa KBagpaTUK XaTOCUHW TOMULL

(opmynacuHm (3.6.15) hopmyna acocmaa E3nLLNMN3 MyMKIH

2 2 2

m m 2(m") |n=1
Cn | b +—|— > (ctg?A +ctg?B + ctgA ctgB ) +
C, b 3\ r k=1 K K kK ok

+(ctg’C_+ctg?B +otgC ctgB ) ] - (3.6.24)

(3.6.15) Ba (3.6.17) chopmynanapHun nHobatra onmé opanvkK TOMOH florapud-

MUHWHT YpTa KBagpaTuK XaTOCUHM TOMamm3

m|2C =m|‘2b+gm"{n2(,§k+d§k+d d j+
U B A B (3.6.25)

+(o|§n +o|,§n +dg dg )l

TpuaHrynaums TYpuHM ydbypuaknap KatopuiaH Tallkapy reofesuk TypT-
Oypyaknap kaTopu, yubypyak Ba reofieavk TypToypyak KomouHaumscu éku map-

Kasuin cucTema KypuHuwmaa 6apno aTui mymkuH (3.6.2, 3.6.3 waknnap).




Mapkasuii

eofiesnK TbIpTOYpUaK cnucTema

3.6.2 Wwakn 3.6.3 wakn
By KypuHULIAAru TpUaHrynauus TyprapuHUHE «TeCKapu BasH» OpKain To-

MOH Y3YH/IUTUHW Y3aTULL aHUKIUTMHK 6axonaluHu npod. B.A. MarHuukmii (1948

.) Taknug atraH goopmyna 6unaH amanra ownpuLL MyMKUH

1 4 D-(C-GC,)

P, 3 D

D ([d?a+d% +d,dy) (3.6.26)

Oy epaa xap 6up anoxuaa wakn ydyH Kyinngarn 6enrunawinap KAPUTUIraH.

D — 6a3uc (6ownaHfFn4) TOMOH MyHanuwnapu (MKKuTa) xmucobra ofiMHMaraH
X0/4a Wwakngarn 6apya nyHanuwiiap CoHu;

C — wakngarn 6apya LWapTAv TeHramanap CoOHW;

Co — «OpTUKYa» TOMOHHM XMco6ra oiMacfaH LUak/H1 y4ybypyaknap KaTtopu-
ra KeNnTMpraHgaH CyHrv Lwakngarv WwapTav TeHrnamanap CoHW.

Opanin yubypuaknap katopuga MarHuukuii opmynacnga CkCo ne6 onu-
HULWN KepakK. Y xonga (3.6.26) qoopmyna (3.6.2) KypuHuLra Kenagm.

3.7. TpnaHrynauusa KatopuHu oxXmprin

HYKTaCcHK Gyinama CUmMKNLLIN

TpuraHrynaums katopuga TOMOH Y3YHAUTUHW y3aTULL aHUKIUTMAAH TallKapy
YHU OXUPruM HYKTacMHW GOLUNaHFMY HyKTara HucbataH Gyinama Ba KyHAanaHr

CUMKNLLN (EKM KOOpAMHATaIaPHW Y3aTULL aHUKUTA) XaM OU3HW KM3UKTUpaau.

— Y

;&23:\ e \
; /N / \/ N
3_2& s \B Pag
J L e qu Q 8.
DG




3.7.1. wakKn
3.7.1. waknga KentTupwunraH TPUaHrynaumMsa Katopu TeHr TOMOHAU y4ybyp-
yaknapfaH néopat 6yncuH, yubypuaknap dypyaknapu 6up oupura 6ofnuk 6ynmva-
raH xonga ynuaHraH oynmb6, wakmnnap wapTtn 6yiuda Oypyaknap TeHrnawTu-
punraH 6yncuH. by X0n yuyH KaTop OXMpru HyKTacuHu 6yiinaMa CUmMKULWUHNA TO-

namms.

Benrnnaw kupamms: PKBB - KaTop OXUPri HyKTaCUHUHT 6yiinama CUMKULLIK,
QKBoB! - KaTOp OXMPry HYKTACUHWMHI KYHAANaHT CU/MKMLLK, U - KATOP OXMpru

HYKTacu B HUHT TYIMK CUMKULLIN,

YmsmagaH

u=,/P? 1 Q? (3.7.1)
HW TOMaMuna3.

(3.7.1.) paH KaTop OXMPrU HYKTAaCUHUHI YpTa KBafpaTuK TYUK CUDKULLVHN
E3UWNMN3 MYMKUH:
m; =m¢ +m;, (3.7.2)
OyHOa M. - KATOP OXUPIrn HYKTaCMHWHT ypTa KBaapaTuk 6yinnama CUmKULLIN.
Mg - KATOP OXUPIW HYKTACUHWHT YpTa KBaAPaTUK KYHAANAHT CUMKULLIN.
ML HX (hopMynacvHu Kentupno 4dmMkapull makcaguga L guoraHan yuyH F
QYHKLMAHN E3aMK3:

F=S +S,+..+S,, (3.7.3.)

TeHr aHMkuKaarn ynyawaa F gyHkums teckapn sasHu (3.6.5.) bunaH ndopgana-
Hagu. f koathmumeHTnapHK Xmcobnab (3.6.5.) ra Kyicak, KynmaarmHu onamms

2
1 _4n"-38n+5 . (3.7.4)
P: 9n

(3.7.4) Hn (3.6.6.) ra kysmmu3 Ba GoOLUNAHFUY TOMOH (6a31C) XaTOUIMHU

xmcobra onmbé Kymmaarn nogaHn Xocun Kuiamms
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2 ”2 2 —
. :Lz{(mj ( ] w}  @15)
b r’ 9n

ByHaa, TpraHrynauma katopuga yvbypyaknap coHu ToK 6ynca 3n onauaaru
nwopa MaHhnin XXyqT 6ynraHga aca MycbaT onvHaau.

YpTa KagpaT1K HUCOUI XaTONUK Kyingarnra TeHr

ﬂz_ %: m"\* 4n? F3n+5 (3.7.6)
L) (b r 9n '

(3.7.5.) Ba (3.7.6.) (hopmynapga n -katop gmaroHanu L ga opasivk TOMOHMap

COHW.

(3.7.5.) Ba (3.7.6.) hopmynanapHn TeHr TOMOH/M y4ybypyaknapiaH TalluKW
TOMraH TPUaHIynsaUMAHW WyHaMwnap yvyyH TeHrnawTupuwaa xam goriganaHca
6ynagw.

Arapfa kKatop WKKW 6a3mnc opanufmpa 6ynca, y xonga (3.7.5.) dopmyna
Kynungarnya 6ynagm

2 2 ” 2 2 —
me_{(ﬂj +(m_J 2n” ¥3n+10 +3”+1°} . (377)
2 b r’ 9n

TeHr TOMOH/IM Y4ybypuaknap KaTOPUHWHI LWaKNnapy LWapTh yyYyH WyHanum-
Lwnap, 6asmcnap Ba asuMyTiap 6yirmya TeHrnawTupuwaa npoeccop A.A. M130T1oB

KenTupmo unkapraH hopmynagaH onganaHmnagn

, L2|(m\ (m\[2n?-3n+10 5n2-7n-9  (52-nY 378
mL=_ h + " o 2 o 2 ' ( e )
2 |l b r 9n 150n 60(25-n+17)n

3.8 TpuaHrynsaumnsa KaTtopm oXMprn HyKTaCUHUHI KyHaanaHr

CNDKNLWN




3.8.1 wakn
3.8.1 wWakngarn TpuaHrynauma KaTopuHu opasiuK TomoHnapuHn S1,82,.....,S,

ne6 6enrunavmms, S1,S2,...... Sn,S 6yncuH, y xonaa

AD=L=n-S (3.8.1)
6ynaau, byHaa n- KaTop AnaroHanvMaa opasivk TOMOHMAP COHW.

AD 1yn 6yimya b ,b,,..,b 6ypuaknap m ypTa KBagpatuk xatonvk 6unaH

ynyaHraH 6yncuH, y xonaa
m, =m, =..=m, =n" . (3.8.2)

Bypuak ynuawiga nyn KymmnraH XatoniMk oxmprn D HyKTaHW Kyuugarn Kat-
Ta/MKnapra cumkuTaau,

11 N DD, =S LS )
1 r"
L DD, =S(n —1)r:” (3.8.3.)
m" >
1 R DD, =S(n-2)—
My, oo DD, = T )

D HyKTaHWHI CU/DKULWIK Tacoguguin 6ynn6, AD amaroHangaH y éku 6y To-
MOHra oynmwmn MyMkuH. ®akat Oypyak ynualigarn xato/vmknap Tabecupuaaru

KYHAaNaHr CUMKULLIHK g 6unaH 6enrnnacak, y xonaa
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o :[m_"JZSZ{nZ +(n-17 +(n+2) +...+1}=[T—:stzw :

¢ :(m”szz (n+1f2n+1) (3.8.4)

BoLluNaHFUY TOMOH AMPEKLMOH GYpyYarvHUHE XaToCh Mg HWU KYHAANnaHr cun-

Xuuira TabCunpun

m =T (3.8.5.)

(3.8.4) Ba (3.8.5.) napHK xmcobra oMb, OXMPrM HYKTaHUHI ypTa KBagpaTuK

KYHAaNaHT CUMKALLIN
2 _ Lz{m;jz (m"jz (n+1)2n +1)} (3.8.6.)
o =5 o | T —
r r 6n

(3.8.6) (hopMyna TeHrnawTMpuaMaraH TPUaHrynauma Katopu yuyH Kentmpmo
YMKapUAraH. YuaHrad Ba LWak/iap WwapT Y4yH TeHrNaWTUpUarad iyHanminap
YUYH KATOPHWHT ypTa KBaApaTUK KyHAIaHT CU/MKULIVHW TOMULL YYYH Kyiungaru

(hopmyna KentTupmoé Ymkapuira

r r 6n 500n

2 " 2 2
m§='—2{m—3j +[m_j [(n+l)(2n+1)_99n +188-n—110}} . (387)

Arap TpuaHrynaums katopu MKKW Jlannac asvmyTnapu opanufuga 6apno
3TUNNG, WaKNNap LWapTu yyyH WyHanuwnap, 6asucnap Ba asuMyTnap 6yiunua

TeHrnawTupunaca, N XXyMT 6ynraHia

2 =L_2{£m% T +(m:J2[(n +1)n+2) 250’ +94n—110}}  (388)

r 6n 250n
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(3.8.8) HM copgpanaliTUpuAraH xonda Kynuaarmya E3uwmnmms MyMKUH:

2
m¢ :%ngz +%m”2 : (3.8.9)
r" n

3.9. TpmaHrynaumaga asumMyTapHUHT

y3aTul aHUKINT

a) TpuaHrynaums kaTopuaa 60F10BYM TOMOH a3MYTUHUHT YpTa KBagpaTuk

XaToCcK

3.9.1 wakn

3.9.1. waknga KentupuaraH TpUaHrynaums KatopuHUHI 6apya Gypuyaknapu
yNyaHraH, waknnap waptu 6yinya 6ypyaknap TeHrnawTupunrad 6ysicuH,
OXMPrvn TOMOH a3MMYTUHUHT YpTa KBagpaTUK XaToCUHN Tonamms.

3.9.1.-waknpaH

a, =a, +Fy, £(n-1)-180°, (3.9.1)
OyHAa
Fa, =—C,+C,-C;+..-C,, (3.9.2)

Olp— OOLLNAHFY TOMOH AMPEKLIMOH Gypuaru.

LLIaknnap LWapT/ivM TeHrnaMmacy
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i('iii_Jrn(Bi)Jr(Ci)JrWi =0 (3.9.3)

Fa, (YHKUMsZAH Xycycuid xocunanap onm6, (3.9.3) Hopman TeHrnamMaHUHT

KBafpaTWK Ba HOKBaapaTuK KoapduumneHTnapHu tonmb (3.6.5) dhopmynara Kyincak

Fa, - DYHUMAHUHT «TeCKapyn BasHW» Kenub umkamu,

—==n , (3.9.4)

BolwnaHFy TOMOH (6a3nc) a3uMyTU XaTONUIK Mg, HNA nHobatra onumo, n -

TOMOH YpTa KBafpaTUK XaTOCUHW Kyinaarnya E3MwmmMms MyMKUH
Mg, =Mg, +=nm : (3.9.5)

OyHOa m" - Oypyak ynyawl ypTa KBaApaTUK XaTtocu; n — a3umyTn 6axonaHaéTraH
TOMOHHMU y3ura onraH y4bypyak HoMepw.
LLlaknnap wapty 6yinya TeHrnawTupuaraH TpUaHrynsaums Katopyu oxXupri

OOFNOBYN TOMOHUHUHT ypTa KBagpaTuk xatocu (A.A. N30ToB thopmMynacw).

mZ, =mZ 202 (3.9.6)

TeHr TOMOHMM y4bypyaknapiaH TalwKua TONraH TPUaHrynaumMsaHN Wakniap wap-
TW YUYyH, yHanuwnap, 6asucnap Ba asuMmyTnap 6ynnya TeHrnawTupuwaa k-mHum
GOFNOBYN TOMOH a3MMYTUHWUHT YpTa KBaApaTUK XaTocu Kynuaarn gopmyna 6unaH

xmcobnaHagm (A.A 30T10B).

n2

_May m (5k +6)°
mgk_ °+2—5{(5k+12)——} : (3.9.7)

(5n+12)
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(3.9.6) Ba (3.9.7) hopmynanapaa:
mao - 6oLIaHFY TOMOH (6a31C) a3MMYTUHUHT YpTa KBafpaTuK XaTocu.

m" - Gypyak ynyall ypra KBagpaTuK XaTocu.

N - KaTopgarn y4bypyaknap CoHW.

(3.9.6) Ba (3.9.7) dhopmynanap n Ba k HM TOK EKMN XY(PTANIMAaH KaTbUil Hasap
amasinin XxmxataaH 6up xun HaTvka bepagm.

0) KaTop uxTnépuini opanmK TOMOHWHUHT a3uMyTU ypTa KBagpaTuK XaTo-

cw.

A, Ba &, Jlannac as¥MyTnapura TasHraH, UKKW 6asuciu, Laknnap LwapTu

YUYYH WyHanuwinap, asumyTtnap Ba 6asucriap 6ynnya TeHrnawTupuwaa K-mHuu
yubypyak opasiMK TOMOHM a3uMyTUHM ypTa KBaApaTUK XaToCuHM Xucobnaw dop-

mynacu (A.A. 130T0B)

m"2 "2 2
o % MU 2 A7 (0k-7) } (3.9.8)

M =75 2 |5 10N 50(5N +12) |’
OyHAa My =My =My ; N - KaTopAaru 6apya y4oypuaknap CoHu.

3.10 AXAnT TpraHrynauus TypuHn baxonatu

200x200 KM 1 Knacc TpUaHrynsuus nosiMroHNHA TynaupyByumn 2 Knacc axamT
TpUaHrynaumsa TyprMHU 6axonall Macananapura 6aruiinaHraH TaakukoTiap 6unaH
npod. A.W. AlypHes, npogp. K.J1.Mposopos, nHxxeHepnap C.I.CyHgakos, A.A. Ja-
pVYH Ba 6owKanap wWyfunnadraHnap. bynapaaH sHr kyn kynnaHunagurad K.J1.

MpoBopoB hopmynanapuaaH oinganaHamns,

VAVAV. NN\
‘X/\Q&/ NN




TeHr TOMOHNM yubypyaknap néopar 6yraH asumyTiapy Ba 6asnc TOMOHMapK Y-

YyaHraH 2 Knacc XMt TPUaHrynsaunsa TYPUHMUHE cxemacu
3.10.1.-wakn

BolnaHFny asuMyTniapy Ba GasnCMapUHUHT XaTONMKNapU XUcobra onmHMa-

raH, Wwakniap wapty y4yH 6ypyaknap, ropusoHTnap, Kytonap, AUPeKLMoH byp-
yaknap, 6asucnap 6yiuuya TeHrnawTupunrad, 100+300 nyHKTnapgaH wnbopat

6ynraH 2 Knacc fXMT TpUaHrynaums TypuHU 6axonawl opmynanapuHn Kentu-
pamus.

TeHr TOMOH/IM Yy4bypyaknapgaH néopat 6ynraH, TeHrNawWTUPUAraH 2 Knacc
TPUaHrynaums Typuaa Kynmaarn TeHrvknap baxapunagm

mg m,  m__m

?= - ; L = . (3.10.2)
Xap kaHfgau L amaroHan oXupru Hyktanapm yyyH
m_=m, L (3.10.2)

r

OyHAa My — [AuaroHas WMyHa/MWWHWHE YpTa KBajpatuk Xatocu 6ynmb, Oy

Kyingarnya aHukIaHaam

(3.10.3)

,,\/n2—3n+50 n®-5n+80
m, =m - ,
45n 70N
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(3.10.3) hopmynaga: m — 6ypyak ynyaiwl ypra KBagpaTuk xatocu; n - L avaroHan
OXMPIU HyKTanapu opacmgarv yuéypuaknap coHum; N - TYPHUHT 6a31c TOMOHMapW
opacugarun yyéypuaknap yprada coHu. (3.10.3) chopmyna n<N 6ynraHga nwnatu-
nagw.

NxTnépnii wakngaryu (6ypyaknapu 30°gaH 110°raua) 6ynraH y4b6ypyaknap-
AaH noopat 6ynraH, 6ypyaknap 6yrnya Ba 6apya reoMeTpuK LiapTnap oyrunya
TEHrNaWTUPUAraH AXAUT TPUaHIYAaumMa Typuaa TOMOHHUHT AVPEKLUOH Bypyarm-

HUHT YpTa KBaapaTyK XaTocu

m, =0.16m"YN —6.5+48t . (3.10.4)

ToMOH norapugmacuHm (6-nHUKM 6enrn 6yrmya) ypra KBagpatuk XaTtocu

Migs = 0.356m"+v'N — 6.5 + 48t, (3.10.5)
t HUHT KniimaTtu
N/4 (N/4)+
t [1) _(lj (3.10.6)
2 2

(hopmyna 6unaH xmucobnaHaan ékm N aprymeHT 6yinmnua 3.10.1 — »kaagangaH onn-

HaauW.

3.10.1-xaaBan

N t N t

11 0,138 18 0,043
12 0,117 19 0,036
13 0,100 20 0,031
14 0,084 21 0,026
15 0,072 22 0,022
16 0,060 23 0,018
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17 0,051 24 0,016
25 0,013

3.11 AsumyTnap Ba 6a3Mc TOMOH/1ap COHUHM aHUK/aLL

Kynai yubypyaknap Lakiu

a) A3MMyT/1ap COHMHW aHMK/aLL.

m =tm n =N Y,
Ueknn xatonap my t  Ban . =n__ GepunraH 6ynca, yHaa 6ypyak

YeKun

ynyawu yprta KBagpaTuk xatocu m” Ba tk2.5 gecak

2

m
oy <125 (3.11.1)

My K M 6ynca Nmax K 12; mg k1.0 Bam K 0.7 6ynraHaa Nmax K 25 6ynaan.

6) basncnap COHNHU aHMK/aLL

Ba3snc TOMoHMap CoHM Jlannac asumyT/iapHU COHUra TeHr 4eb onvHaau.

B) TpmaHrynaumsaHu 6apno aTvwiga sHr Kynan Laksa 6y TeHr TOMOH/N
yubypuaknap. JIEKUH YOI penbedm xap AoMM XaM Xoraa oyHaan yubypyaknapHu
Acall MMKOHUATUHM Gepmainam. 1-knacc TpuaHrynsuus kartopnapugarn yuvoyp-
YaKMapHW SHT KUUMK 6ypyuarn 40° faH, 2 Knacc TpuaHrynsaums typuaa 30° aaH Ku-

UMK OYNIMacCININ Kepak.

3.12. Takpnouii hopmynanap épgammaa

TpunoTepaumsa KaTopy Ba TYpUHU 6axonall

3.12 waknagarn ABC yubypyakHUHT A, B,

C 6ypuyaknapu kapwmcugaru a, b, ¢ ToMoHMapu
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ynuaHraH 6y/CUH, KOCUHYCNap TeopemacuiaH a
TOMOH Y4yH
a?K b? K c2— 2bc cosA (3.12.1)
HW €3ULL MYMKUH.
(3.12.1) andhhepeHumannab Ba aipum y3rapTu-
puLiiap KUpUTMG ypTa KBagpaTuK xaTora ytamms

r.2

- (m3 +mZ cosC +m¢ cos® B), (3.12.2)
A

2 _
My =

OyHaa ha — A 6ypyak yumaaH a TOMOHra TyLumpuarad 6anaHaivk,

hA:csinB:bsinC:%sinA . (3.12.3)

(3.12.2) hopmyna, xmcobnab TonunraH A 6ypyak xatocn ma 6unaH y4bypuyak
TOMOH/IaPMHM YNyalugarn xatonap ma, my, Me Ba y4ybypyak waknm (A, B, C byp-
yak/ap KaTTamknapu) opacuaa 60fnaHuLW ypHaTaau.

Xyaan wyHgan B Ba C BGypyaknap ypTa KBagpaTUK XaTOCUHWU E3ULLIMMU3

MYMKWH
r.2
m; = h—z(mj +m? cos”C +m?cos® A),
2 (3.12.4)
mé = h—z(mc2 +m?Z cos® B+mZcos® A).
C
5 S43
Arap akbkckS gecak, cosAKcosBkcosCk0,5; h, =hg =h. =Ssin60 = Yubyp-

YaK TOMOH/IAPW TEeHT aHWKNMKAA ynuaHrad 6ynca m, =m, =m. =Mg, yHAa Y-
yaHraH TOMOHMapAaH goraanaHné xucobnab TonunraH 6ypyakHUHI ypTa KBajpa-

TUK XaTocu Kynngarv hopmyna 6unan tonunagu (b = A; B;C;),



(3.12.5)

Bypuak m, aHVKIVKAQ TOMUANLIN YYYH TPUIOTepaLms TOMOHapU Kyinaarm

aHUKMKAAH NacT 6Y/IMacnuru Kepak

m" m"
Ms b o (3.12.6)

6yHga my =m, / V2 - MYyHaSIMLLIHM YN4yall ypTa KBagpaTuK XaTocu.

Tpunotepaunsa KaTopuHM Gyinnama Ba KyH4aiaHT CUMKULLIN

TpunoTtepaums KaTopuHW GOLLNIaHFUY Ba OXMPr TOMOHIapuHK A; Ba A, asu-
MyTnapy ynyaHraH 6yncvH. Katop asumytnap wapTty 6yiinya TeHrnawTmpuiran
6ynca, y xonga C.A. bytnep dopmynacugaH oinganaHné 6yiinama CUMHKULLIHK

TOoMnammns

m, =-— Voo (3.12.7)

2 —
m, :J L ey N 1(N2+N+48)m§, (3.12.8)

byHga: L - kaTop agnaroHann; N - katopgarv yuoypyaknap COHW; Ma, Ms- a3uMyT
Ba TOMOH/1ap Y3YH/IMKNapUHW ynyall ypTa KBaapaTuK XaTocu.

OXMPrn HYKTaHUHT YMYMUIA CUMKALLIN

M = m{+m
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TeHr ToMOHAN yybypUyakiapaH Ty3uaraH TpuaoTepaums Typu

APKNH Typ cudatuba asvMyTiap Ba Mapkasvii cucTema LiapTiapyu ydyH
TeHrnawTrpunrad, 200x200 KM ynyamaaru, 2 Knacc TpuioTepaunaHu axauT Typu
OYNnCcUH. A3MMYyTNap XaTOCUHWM XMcobra ofimMaraH Xo/s4a, TEHrNawTUpuaraH ane-
MEHT/IaPHUHT YpTa KBagpaTuK XatocuHu xmucobnaw yyuyH K.J1. MNpoBopos ¢opmy-
nacuaaH onganaHamus.

KYLHM NYHKTap y3apo X0NaTUHUHI ypTa KBaApaTuK XaTonapu: TOMOH OXK-
PUHUHT Byiniama CUmMKMLLIN

mtK 0,83 ms; (3.12.9)

TOMOH OXMPUHWHT KYHAAIAHT CUMKULLIN

mrK 1,20 ms ; (3.12.10)

TOMOH OXUPUHUHT Tyﬂl/lK CUTDXULLN

U =,m?+m? (3.12.11)

KywHu 6ynmaraH nyKT/apHU HACOUI X0naTUHU ypTa KBagpaTuK XaTto-
cu:

AnaroHan OXMpuHN 6yinnama cumKLn

3 (N+5)(k +11)
m, =mg /—10(N+25) , (3.12.12.)

AnaroHan OXUPrmHnHr KS?H,qanaHr CXULLN

oo |[(N+15)5k? +12k +8). (3.12.13)
S 30(N +25) ’

AnaroHasa OXNPUHUHI Tyﬂl/IK CUIDXUNLLN
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2 2.
M :1/mL+mq,

OyHAa: L - KyLWHW 6yimaraH NyHKTAapHW 6UpnaiTMpyBYmn AMaroHas Y3yHInIu;

K - HUCOMI x0naTn aHMKNaHaéTraH (KyLIHW 6yimaraH) NyHKTiap opacugarv
y4bypyaknap COHU;

N-Jlannac as3umyTnapu opacngarn yuéypyaknapHu yprada coHn (k< N);

Ms - TOMOHHW YNYaLLHUHT YpTa KBafpaTUK XaTocu.

3.13 IMonuroHomeTpus NynuHM baxonatu

dapa3 Kunannmk 1 Knacc NOAMroHOMeTpUs Nynu TYFPU YN3NK KYpUHULLIKAA
(6ypuaknapu 180°), TOMOH Y3YHAMKNAPW TEHT, 6OLLNAHFUY Ba OXUPTY TOMOH/IAP-
HUHI a3uMyTNapy aHuK/IaHraH, asumyTiap WapTy 6yirnya TeHrnawTupurad 6yn-
cuH. Mpod. B.B. AaHnnos hopmynacugaH gorganaHnd oxXmprn NyHKTHUHT 6Yid-

nama Ba KyH/JanaHr CUMKULLMHN TonaMm3

m, = \/nmg +n°mZ; (3.13.1)

L [m2 n+3 .,
My =— |2 +——m"?, 13.
q r\/2 12 (3.132)

N-NOIMrOHOMETPUS NyNnaarn TOMOHAP COHU; MsBa Mg- Macoda ynyaluaaru

TacoAMMuiA Ba TaKPOP/laHYBYM XaTONMKMAP; Ma Ba M —a3uMyTnap Ba ropu3oHTan

OypyaknapHu ynyalHUHI ypTa KBaapaTuK XaTo/IMKIapw.

M =.m{+mg.

TYNNK CUMKNLL

3.14. MNnaHnv reofesnk TasgHY TYpPUHM 6aprno aTuiaa

ynuail aHUKIMKNapUuHY MyBOGMKNALITUPKULL
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MnaHnn TasH4Y TypuHuM Gapno atuwga Oypyaknap, MacodganapHu ynuai,
asMMyTNapHN aHMK/aL 6yirMya KOMMNIEKC Yyall ulinapn amanra owmpunagun. by
ynyawnap aHuKInK >XuxatugaH MyBOMUKIAWITMPUATaH OYNvWnN Kepak, YyHKW
OMpY HOKOPU aHMKINKAA UKKMHYUCK TEXHUK aHWKMKAA 6YnraH ynyawinap Keu-
NHYa/IMK KYLLIMMYa cap Xapaxatiap Kuauwra onmé Kkenagu.

[MnaHnn TasgHY TypaapuHyu 6apno  3TUwaa UXTUEPUIA TOMOH, UXTUEPUIA Ana-

roHan oxmpuaa |m, |=m,| 6yaMwmn Ba KMAMaTX MUHMMaN 6ynuwn (Honbra UHTKU-
L q

NNLLIN) Kepak.

YHpaH Tawkapn my =m, /2 Ba Kyiingaruiap 6axapuinimn Kepak

My _ My _Ms (3.14.1)

(3.14.1) acocupa ynyaw aHuKIMKnapy MysouknawTvpunraH 3.14.1 —

XaaBa/IHN TY3aMU3.

3.14.1-xapBan
M K Ma ms /S m, =mv2
0,2" 1/1000000 0,3"
0,3" 1/700000 0,4"
0,5" 1/400000 0,7"
0,7" 1/300000 1,0"
1,0" 1/200000 1,4"

Bapua XaToMMKAAp LAPTAM TEHrMaMaapHUHE 0304 Xad/iapu OpKaau

X1co61ab ToNUANLLN Kepak.
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