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Kupum

Jactyp Y36ekncron Pecny6nukacu Ipesunentuaunar 2015 #imn 12 nrosgarn
“Onuii TabIMM MyaccacallapyHUHT pax0ap Ba TmeAaror KajapjapuHu KailTa
Taiépiiall Ba MajakKaCHMHHM OLIMPHUII TU3MMHHH SHA/Ia TaKOMUJUIAIITHUPHUII 4Opa-
tagoupnapu tyrpucuaa”’ 1 [1D-4732-connm, 2017 wmn 7 ¢deBpangaru
“Y36eKknCcTOH PecryOnMKacuHM SIHaja pPHBOXIAHTHPHIN Oyiinua Xapakatiap
crparerusicu Tyrpucuga’tu [1D-4947-conmu, 2019 #imn 27 aBryctmaru “Onwmii
TabBJIUM Myaccacajapu pax0ap Ba IMeJaror KaJpjJapUHHUHT Y3JIYKCH3 MaJlaKaCUHU
OLIUPHUII TU3UMUHU XOpui dTum Tyrpucuna’tu [1d-5789-connu  dapmonnapwu,
myHuaraek 2017 wumn 20 ampengarm “Onuii TabauM TU3UMHUHM  sTHAJa
pUBOXJIAHTUpUII vopa-Tagoupnapu Tyrpucuna’tu [1K—-2909-connu Kapopuna
OenrunaHrad ycTyBop Basu(aiap Ma3MyHHJAaH KeIuO YMKKAH XOJja Ty3WIraH
O0ynub, y 3aMoHaBui Tayjabjap acocujaa KakWTa Tal€piamn Ba Majiaka OIIMPHII
Kapa€HJIApUHUHT MAa3MyHHHM TaKOMWUIAIITHPHUII XaMJa OJUH  TabIUM
Myaccacajgapy MeAaror KaJpJapUHUHT KacOWi KOMNETEHTIUTMHH MYyHTazam
omnpu® OOpUIIHM Makcaa Kuiaad. JlacTyp MasMyHH OJIMH TabJIUMHHHT
HOPMATHUB-XYKYKHH acociapy Ba KOHYHUWIMK HOpPMallapd, WIFOP TabluM
TEXHOJOTUSAJIApDM Ba TNEAAroruKk Maxopar, TabluM kapaéHiapuja axOoopot-
KOMMYHUKAILMSI TEXHOJOTHSUIAPUHM KYJUlalll, aMajiuil XOPWKUM THJ, TU3UMIIA
TaxJIMJI Ba Kapop KaOyn KWIMII acociiapy, Maxcyc (aHjaap HEru3uja WIMHN Ba
aMaJaui TaJKUKOTJIAp, TEXHOJIOTMK TapakKKUET Ba YKYyB JKapa€HUHU TalIKUI
STUIIHUHT 3aMOHaBUHM yciayOnmapu OyiiMya CYHITH IOTYKJIap, MNeAarorHUHT
KacOMW KOMIETEHTJINTM Ba KpeaTuBlIuru, riodan HWHTepHET TapMmorw,
MyJIbTUMEIHA TH3UMJIADU Ba Maco(dagaH YKUTHUII YCY/UIAapUHHU Y3JalITHPULI
Oyinmua sHru OWIUM, KYHMKMa Ba MajaKaJlapWHU MIAKUTAHTUPUIIHU Hazapja
TyTaJu.

Nurym yKyB 1acTypu 3aMOHaBH 3JIEKTPOH-ONTHK ac000Jiap; aHUK Ba FOKOPH
AHUK ONTHUK-3JIEKTPOH TEOJAOJHTIAPHA YPraHUWII; KOCMHUK TEXHOJIOTUSJIApHU
MapKIeaepusiia Ba HYI0I reoie3uk Typiaapuau Kypuiaa kysuiam Ba WGS-84
Ba PZ-90 koopaunHaramap TU3MMIIApH Ba yJap OpacUaard YTHIN MapameTpiapuHu
y3uma kaMpald oJraH.

MoayaHMHT MaKcaau Ba Basudaiapu

“JJIeKTPOH-ONTHK Ba HABUIalMOH MapKuueiepjauk ac0odaapu”
MOAYJMHHUHI MaKcaau Ba Basudacum — THUHIJIOBUWIAPHU €pHU MacodamaH
30H/IAIN, JIa3epiid CKaHepjaml Ba OOIIKa HJIEKTPOH-ONTHUK Ba HaBUTalMOH
MapKIIEHAEpIuK KypuiaManapaaH (QoiijlaJaHuIlIra acocjaHraH 3aMOHaBUU
MabJIyMOTIap OujlaH TabMUHJIALULIND, YYHKH Oypyak, YM3HMKIM, a3UMYT acocuia
aHbAHABUI TE€ONIE3UK- MApKIICHIECPIUK HIUIAPA Ba HHUBEIMUPJIALI YIYOBIAPU
Oyiinya myHEMArw OSHr 3aMOHABHM TEXHOJOTHsUIAp Oyiinua yrnapaa Ouium,
KYHUKMa Ba aMajuil MajakajapHH IIAKJUIAHTUPHIL, SbHUA YJIAPHUHT Oy coxXajaaru
KOMITETEHTIUTHHH [AKJJIAHTUPHILIAH HOOpaTAUP.



MogayJ1 0yiirM4a THHIJIOBYUIAPHUHT OWJIMMH, KYHUKMACH, MAJIaKaCH Ba
KOMIIeTEeHUMSUIAPpUTa Ky HIJIaIuraH Tajaadaap
“JJIEKTPOH-ONITHK Ba HABUIAallMOH MapKuIeHIepJuK ac0odaapu”
MOAYJIMHM  Y3JAIUTUPUIN KapaéHHWOa amaira OIWPWIAJWraH  macanaiap
Joupacuaa:
Tunznoeuu:
® «DNEKTPOH-ONTUK Ba HABUTALMOH MapKIIeHaepiauKk acOobmap» ¢anu
Oyiinya Tapuxuil MabIyMOTJIAPHU;
e MapKIIEHACPIUK UINUA YPraHWIaJurad aCOCUN TYyIIYHYAJIAPHUHT MOXUSTH;
e ¢p octu OoinukiapuaH OKWJIoHA doifanaHunIAa MapKIIeHIepIuK
TabMHUHOT TYIIYHUYAJAPUHU aHUK U(oIa KUITUIIL,
® TICOJIOTUK OOBEKTJIIApHM  Ba  KOH  apa€HIapuHU MaTeMaTUK
MOJIEJUTAIITUPUIITHUHT aCOCHI ycysulapu Oyiindya OmJmmIiIapra 3ra 0yaumu
JIO3MM.
Tunznoeuu:
e Vypranwnaérrad gaH goupacuja xamaa MapKIIeHaepvK HIUIApUHU FOPUTHIL

MaTepraiiapaan ¢oinananaguran Oomka daHizapaa xap Xwi Typaard Ba
MypaKKaOJIHKIarn MyaMMOJIapHU MYCTaKWJI PaBUIIIA Xall dTUIIIA Ha3apui
Ba aMaJIMi OmyuMiIapaaH (Hon 1aIaHHMIIL;

® OJMHTaH HATWKAJApPHU Tax)IMJ KWIWII Ba ylapHU Qoiigany Ka3uiMma
MaWOHJIAPUHUHT YpraHuIMaras >KOiapy yayH Oamopar KUJIHIIL;

® MIAK/UTAHTUPWITAH HATHKAHUHT OKHOATIAPUHU MYCTaKIII KYPHIII,

® MapKIIEHACPAUK TaxJIMJI KWIHII acoCHIa TOF-KOH KOPXOHAJapUHUHT

(a30oBuil KOWIAIIMIIMHA aHUKJIA Oyinya KYHMKMaJapura sra OYIuim

JIO3HUM.
Tunenoguu:
° ypranuwnaérran (GaHHUHT paM3JIapUHU  KOHUWJIMK  aMajauéruja
KYJUIAI;
° ypranuwnaérran (paHHUHT aTaMajJapuHd KOHUWJIMK aMaauéTuia
KYJUIAI;
° AKCMOHOMETPHUK MPOCKIUSIIAPHU KOHYWINK T€OMETPUsICUAA KYJIIJIAIIL;
° KeWMHTH TabIuM Ba KacOwil QaonmsaTaa ro3zara KelaguraH TYpiIu

MyaMMOJIapHU XaJl KWINII YYyH (DPaHHUHT MaTEeMaTHK arrapaTiapyuaH aMaiui
(oii1anaHUIIHN TAIIKWI 3TULT MAJAKAJIAPUHH 3TaJJIalIH 3apyp

Tunecnosuu:
° epHU Macodanan 30HJTIAII MabJIyMOTJIapH épnamua

MAPKIIEHIEPIUK WA MacajJajJapuHU €UuIl;
o 3aMOHABUM  JJICKTPOH-ONTHK Ba HABUTAMOH  MAapKIIEHIEPIUK

KypwiIMajapu €pJaMua KOHYWINK T€OMETPUICH MacalajlapuHU SUMILL;



o KOMITIOTEp Ba ajoKa TeXHOoJOorusiapuaan (Goigaianuil Ba aManuéraa
KYJUIAI;

®3aMOHABUH NEAAroruk Ba ax0opoT TeXHONOrusuiapuaan (oigananra Xoiaaa
Mabpy3a Ba aMallMil MalIFyJIOoTJap y4YyH KyprasmMaiad TakKIuMOTIap TalIKHII
ATUII, yJIapHU aMIMETAA KyJUIallira Ouj] KOMIEeTeHIUAJIApUra ra OyJuim

3apyp.

Moay/iHH TAIIKHJ 3THII BAa YyTKa3HII Oy iMYa TaBCUsJIap

“JIEKTPOH-ONITHK Ba HABUTALlMOH MAapKIIeiAepJauK ac000aapu” MOTyIn
Mabpy3a Ba aMaJIMi MAIIFyI0TIAp MIAKIHIA 0JIU0 OOpUITaIu.

KypcHu yxuruin xapaéHuaa TabJIMMHUHT 3aMOHAaBUM METOJIApH, NIEAArOrUK
TEXHOJIOTHSJIAD Ba aXxOOpOT-KOMMYHHKAIUS TEXHOJIOTUSIIAPU  KYJUTAHWIUIIN
Hazapja TYTUITaH:

- Mabpy3a JAapciapuia 3aMOHAaBHIl KOMIIBIOTEp TEXHOJIOTHsIapu Epaamuia
MIPE3EHTALMOH Ba 3JIEKTPOH-IHIAKTUK TEXHOJIOTUsJIap/IaH;

- YTKAa3WIaJIUrad aMaJliid MalFyJloTiaapAa TEXHUK BOCHTAJIAPAaH, dKCIIPECC-
CypoBiap, TecT cypomiuapu, “bmaun yumnn’, “BeHH numarpammacu’, “AKnuin
xyxym”, “Keic-cramu” Ba OOIIKa WHTEPAKTUB TabIUM YCYJJIAPUHHU KYJUIaIl
Hazap/Ja TyTUJIaau.

Moy THUHT YKYB peskagaru oomka ganiaap ouian
OOFJIMKJIUTY BA Y3BUIWIMIH
“DNIEeKTPOH-ONTHK Ba HABUTALIMOH MapKuIeiaepauk ac000aapu” MO1yIu
YKyB pexanaru Kyhujgaru dannap OwiaH Oornuk: “Mapkuieiaepiauk ax0opoT
TexHonorusapu” , «Poianu KaswiMa KOHJIApU KaTIaMUHUHT T€OMETPUSACH Ba
KBaJIUMETPHUsCH» Ba OoIika ¢annap OuiiaH y3BUi OOFJIHK.
By VKyB pexamarn wmaB3ynap OKOpUJa Kaij dTWiIrad (aHgapHUHT
MaHTUKHI JaBoMu OYiau0, O0LIKa MyTaxacCUCIUK (DaHIapuHU Y3IAITUPUIL YUYH
3apyp xucoOJaHaIH.

MoayJIHMHI OJIMH TABJIUMIATH YPHH

byrynru xkynaa nyH€na TOF-KOH I€OJIOTHSACHAA 3aMOHABHUHM JJIEKTPOH-OITHK
Ba HaBUTAIIMOH MapKLIEHIepIuK acoo0siapy Xam/la KOCMUK TEXHOJIOTUsIIapHU Te3
cypaTiap OwiaH KyJUIaHWIMOKIAa. Moayn Makcaau Majlaka OIIMpaérraH
MYTaxaCCHUCIApHU 3aMOHABHM DaHUK Ba IOKOPUM AaHUK  ONTHUK-DJIEKTPOH
TEOAOJIUTIIAP, KOCMUK TEXHOJIOTUAJIAPHU MapKIIeHAepusaia Ba MyJIOII I'E€ONE3UK
Typraapuan Kypumniga kymram, WGS-84 Ba PZ-90 koopawHatamap TH3UMIIApU
opacuiard YTHUII MHapaMeTpiapd MyaMMoOJIapyd OWJIaH TaHMIUTHpUII Xamjaa Oy
MyaMMOJIapHU e4ull Oyinya JyHENArd SHI 3aMOHABMM TeXHoiorusiap Oyinya
ynapaa OwiMM, KYHMKMa Ba aMaJuid MajakalapHU MIAKIJIAHTUPULI, SbHU
yJIAPHUHT Oy COXaJaru KOMIETEHTIUTMHU MaKNTAHTUPULIL.



“JIEKTPOH-ONTHK Ba HABUI'ALIMOH MapKIIeHIepJuK ac0001apu”
MOJYJIH OViiHYa c0aTJIap TAKCUMOTH

TUHIIOBYUMHUHI YKYB

No Mopaya maB3yJapu IOKJIaMacH, coaT
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1. | 3amMoHaBUIi PIEKTPOH-ONTUK acO0bap 4 2 2

AHMK Ba IOKOpU AaHUK OINTHUK-IJIEKTPOH 4

2. - 2 2
TEOOJIUTIAPHHU YPTraHuII
KocMuK TeXHOJIOTMsAJIAapHU MapKIIenaepusaa

3. | Ba HYynmom Treoje3uK TYpiapuHu Kypuiiaa | 4 2 2
KYJIIaIl

4 WGS-84 Ba PZ-90 xoopauHaTanap Tusumiapu 6 2 4

opacuJary yTHUI [mapameTpiapu

Kamu: 18 8 10

HA3APUI MAIIFYJOTJAP MASMYHHU
1-maB3y: 3amoHaBHii JJIEKTPOH-ONTHK acHobJ1ap (2 coar).

3aMOHaBHI 3JEKTPOH-ONTUK acOobsap. 3aMoOHaBUU MapKUIEHAEPIUK
acOo0napHu spaTuil Oyinuya KHUCKaua MabIyMOT. DJEKTPOH TaxeoMeTpiap Ba
yIapHHU HIUTA TpuHIUIUIapyu. OYrK Ba €p OCTH KOHJIApH Ba TYHHEIN WIUIAPHHH,
reofie3uk, MapKIIEHAEepIuK Ba  ToHOrpaguK  TaJKUKOTIapaa  KyJUlall.
TeomonutnapHuHr 3amoHaBuil '"mapku'. TeomoNWTIIADHMHI KOHCTPYKTHB Ba
dbyskiuonan xycycustinapu. ONTHK, 371EKTPOH (paKamiin), asep (J1azep- paKamiin)
Ba MOTOpPJIU Teononutiaap. Husenupinap Ba ynapHu unuiam npuHuuiuiapu. ONTHK,
pakaMJIM Ba Ja3epiy HUBEJINpIIAp.

2-MaB3y: AHHUK Ba HOKOPH aHUK ONTHK-3JIEKTPOH
TeOAOJUTIAPHH Ypranum (2 coar)

3aMOHaBUI TEOAOJUTIAPHU TAIAKUK KWIMII. 3aMOHAaBH TEOAOJUTIApPHU
Typiapu Ba TacHU(U. 3aMOHaBUN ONTHK, DJEKTPOH (pakamuu), jnasep (j1asep-
pakamii) Ba MOTOPJM TEOJOJUTIAPHUHT KOHCTPYKTHUB Ba (PyHKIHMOHAI
XycycusTIapy. 3aMOHABUI TEOJOJIUTIAPHU YMYMUN TYy3WIUIIHA. 3aMOHABUN ONTHK
Ba DJIEKTPOH TEOAOJIUTIAPHUHT (apKu. 3aMOHaBUN TEOHOJUTIAPHU MIIUIALI
MIPUHIUIN Ba HKCILTyaTalMs acocaapH.



3-maB3y: KocMHK TeXHOJIOTHAJIAPHN MapKIIeiiiepusiia Ba
HyJaom reojie3uk TYPJaApuHU Kypuliga kyJjaiam (2 coar)

Kocmuk reonmesusHn  wmapkueiaepusana kymnam. CyHpuid  WyI0MI
TPUAHTYJISIMACHHA KypHIL. MYIIom Teome3suKk TYpPIApUHMHT TEHIJIaMallapH.
Mynmour reoesuk TYpIapuHy KypUII METOTAPUHHHT TAKKOCIAHHUII TabpUudIapy.
Mynoun TpHaHTyISIUACHHH JOMNXAJIAIT ACOCIAPH.

4-ma3y: WGS-84 Ba PZ-90 koopauHaTajap TMu3UMJIapu
opacuaaru yTum napamertpJiapu (2 coar)
WGS-84 koopamnara tm3umu. PZ-90 koopamHara TtH3uMu. Pakamm
Tonorpaduk KapTaHH TY3UIIL. YU YIdaMiIu TYFpu Oypuakiii KOOpAWHATA TU3UMUTA
YTuI.

AMAJIMA MAIIFYJIOT MASMYHHU
1-amaumii MalIFyJoT: 3aMoOHaABHMi 3J1eKTPOH TaxeomerpJaap. “LEICA”

¢dupmacu (IlIBeiinapusi) — 2 coar
3amMoHaBUM  2EKTpoH-ONTUK acOoOmap. Ieeinapusuauar “LEICA”
dbupmacuaa unutad YMKUITAH JIEKTPOH TAXOMETPHHUHT YITaKOBKAJAru KYpUHUIIIH.
TaxomerpHuHr OarapesnapuHu YpHatuinl Ba anmamTupui. PC-kapranapunan
dornananum. CraHUMsIAa HIDIANT yCyldu. TaxOMETpHM MapKasJallTUPUII Ba
TOPU30OHT XOJaTWra KeJITHpHUIl (TEeKUcHall). OIJIEKTPOHMKAHW HA30paTIIalll.
DNEeKTPOH JlapakaCMHU KOMIIEHCATOpJIalll.

2-amMajIiuii MalFyJaoT: 3aMOHABHUI ONTHK-3JIEKTPOH ac000IapHUHT
yJa4oBjaapra TaiépJauriHyu aHUKJIam— 2 coaT
3aMOHaBHIl ONTUK-3JIEKTPOH acO00IapHU Yiyamira Tau€piaIuruau aHUKJIaIll.
Honuunr ypuu tymynyacu. HomHuHar YpHuHU aHukiam. TeKmupumn TapTUOMHU
oornutam. Beptukan OypyakHuHT Oomnuianfud yiadoBiapu. Busup Vku. Busup
YKUHUHT JKOWJAIIMII XaTOCUHU aHUKJaml. TeKmupuil TapTUOMHM OOIJIaIllL.
Vmyam xapaéauau Gonniam. Ac6061apHT YIdoBIapra TaHEpIUTHHN AHUKJIALL,

3-amajuii MamryJa0tT: TasHy crTaHuuAHUHT KoopauHaTtacunu CK-42
TH3UMHAA AaHUKJIAII- 2 coaT
CK-42 tw3umu, X, Y, Z koopauHaTanapu, KpacoBCKHUU SUTHIICOUIH,
AJUTMIICOMJT  TapaMeTpiapd, TeoAe3UK KoopJauHaTa THW3uMH, X, Y, Z
KOOpAMHATaJIapHU XHcoOaam GopMyiacH,



4-amanmii Mmamrysaot: Epaaru acocuii craHuusiyiap KOOpAUHATAJIAPUHHA
WGS-84 TuzumMu acocuaa aHukKJIam— 4 coart
CK-42 xoopaunata tusumu, WGS-84 koopnuHata TH3UMH, T'€0/IE3UK
koopauHaTtanapau CK-42 tmsumunan WGS-84 tuzumura MonoaeHckui ycynnaa
VTumHn  Xucobmam, Oinep Oypuakinapu, Kapnano Oypdyakiapu, 3JUTATICOUT
napamMeTpiapH.

KYUMA MAIIFYJOT MA3MYHHU
MopaymHUHT Ky4MmMa MAIIFYJIOTHHM YTKA3WIMIIM HII peXacuaa Kyszaa

TyTUJIMaraH.

YKUTHII ITAKJIJIAPH
TapaMMHM TALIKWJ STULI MIAKIJIAPY aHUK YKYB MaTE€pUalid Ma3MyHHU YCTHIA

unuiaéTtraga  YKATYBYMHU — THUHIJIOBUMJAp  OWiIaH  y3apo  XapakaTHUHU
TapTUOJAIITUPUIIHY, HYJra KYWHIIIHA, TU3UMIa KEIITUPUILIHA Ha3apAa TyTaIH.

MonysiHu YKHTHII >Kapa€HUJla TAbJIMMHUHT KyWUJArd [IAKJUIApUIaH
dbolnananunau:

- Mabpy3a;

- aMaJInii MaLLFyJIoT;

- MYCTaKWI TAbIUM.

VKyB HIINHY TALIKHJI 3THII yCYITHTa Kypa:

- »KaMOaBU1Ii;

- TypyXJiH (KHYHMK TypyXJiap/a, KyQOTIuKaa);

- SKKa TapTHoIa.

Kamoasuii muiam — bynaa YKuTyBuM rypyXjaapHUHT OUIUII (paoausiTUra
pax0apiuk Kuiaubd, YKyB MakcaJura SpUIIdIl YUyH Y3u OeNruiaiiurad JuIakTHK
Ba TapOWsBUil Basudamapra HPUIIUII yYyH XWIMa-XWJI  METOAJap/aH
dorinananagy.

T'ypyxaapaa mmuiam — 0y YKyB TONIUIMPUFMHHM XAMKOPJIHMKAA Oa)kapuill
YUYH TalllKWJI 3TWITaH, YKYB JKapa€HH/Ia KUYUK Typyxjapia viuiamaa (2 tTajad —
8 Taradya umTHUpOKuYW) ¢Gaos posib YHHAWAWIaH HINTUPOKYMIIApra KapaTUiraH
TABIMMHH TALIKHJI STUII ITAKIAIAP. YKATHII METONMTa Kypa T'YpYXHH KHYHK
rypyxjapra, XyQTIMKiapra Ba TrypyxJjapapo Iakira Oymum MyMKuH. bup
TypJaru TypyXJd Uil YKyB I'ypyXJapu y4yH OUp TypJard TONMIIUPUK Oa’kapUITHU
Hazapja TyTaJlu.

Skka TapTHOAArYM IAKJAA — Xap OUp TabJIMM OJYBUMIa alOXHUAa- aJoXuaa
MycTakui Bazudanap oepunaan, BazuanuAr OaXapuIuIId Ha30paT KIJIMHAH.
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II. MOAYJIHA YKUTHIIJA ®OHUJATAHUTIAJTUT AH HHTEP®AOJI
TABJIUM METOJJIAPHA
“BeHH quarpaMMa” MeTOau

MetoanuHr Mmakcagu: by Merox rpaduk TacBUp OpKaidu YKUTHIIHHA TAlIKHIT
OTUII TIAKAM OYnu0, y HMKKUTa ¥Y3ap0o KECHINTaH aijgaHa TacBUPU OpPKaIu
udonananagu. Maskyp MeTOA Typiu TyLIyHYajap, acocjap, TacaBypJapHHUHT
aHaJIN3 Ba CMHTE3WHU WKKW ACTEKT OPKAJIW KYpuO YUKHII, yIAPHUHT YMYMUH Ba
(bapKJI0BUM KUXATIIAPUHU aHUKJIAII, TAKKOCTIAIl UMKOHHUHH Oepaiu.

MeToaHn amaJira OIMPHUII TAPTHOHU:

® HUIITUPOKYUIIAP UKKU KUIIUAaH nbopar KypTiukiapra
OupramTupuiIaauiIap Ba yiapra KypuO 4MKuiIaéTran TyllyH4Ya €KUM aCOCHUHT
y3ura xoc, (hapkiu KuxaTtaapuau (€KW akCcH) JAoupanap wuura €3u0 YHKHUII
TaKIug dTUIAIN;

e HaBOaTjgaru OOCKMYJA MIITUPOKYMIIAP TYPT KUIIUAAH MOOpAT KUYMK
rypyxJjiapra OupiamTupuiIaam Ba Xap Oup )KyQTiauk ¥3 TaxJuiau OujaH rypyx
ab30JIApUHU TAaHUIITHPATUIAD;

e OKYQTIMKIAPHUHT TaXJWIW SUIUTWITA4Y, yjaap Oupramamud, Kypud
YUKWIAETTaH MyaMMO €XyJ TYHIyHYAJIADHUHT YMYMUH KUXaTIapuHU (EKU
dapkian) wu3mad Tomaauiap, YMyMIIAIITHpAAWIap Ba JOUpAYAIAPHUHT
KECHUILTaH KUCMUra €3aaumnap.

Hamyna: I'eone3uss Ba MapKIIedIepauK HILIAPUAA KYJJIAHUJIAUT aAH
koopauHaTa tusumiapu (KT) oyiiuua

CK-42 KT WGS-84 KT

I'aauneo KT

“Keiic-cTaaun” meToau
«Keiic-ctagu»— wHrImM34a cy3 Oynmbd, («case» — aHUK Ba3usIT, XOJHCA,
«stadi» — ypranMok, TaxJ I KWIMOK) aHUK Ba3USTIIADHUA YPTaHUII, TaX AT KATUIIT
acocua YKUTHUIITHU amajra OUIMpUIIra KapaTWiran MeToJi Xucobaanaau. Maskyp
Meron pgactinabd 1921 ¥umnm [apBapj yYHHUBEpPCUTETHIA aMallMil Ba3usATIapaaH
uKTHCOAUM OomkapyB (Qawnapunu ypranumjga ¢doipanaHdimn  TapTuOuaa
kyutanunrad. Keiicna ouuk axOopotriapaad €Ku aHUK BOKEa-XOJMCaJlaH Ba3UAT
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cudarnna Taxawa ydyH ¢oimananum mMyMmkuH. Keiic Xapakarimapu ¥3 wuura
Kyhinnarunapau kampad onanu: Kum (Who), Kauwon (When), Kaepna (Where),
Huma yuyn (Why), Kannaii/ Kanaka (How), Huma-narmxka (What).

“Keiic MeTOAM HU aMAJITa OLIMPUII 0OCKUYJIApH

N Dao AT IAKIU
00CKUYIapH Ba Ma3MYHH
1-60ockuu: Keiic Ba yHuHr | v/ skka TapTHOIArd ayano-BU3yall HIIL;
ax0opoOT TabMHHOTH OWaH | v' kelic OuIaH TaHUIIMII(MATHIIA, AyIHO EKHU

TaHUIITUPHUIIL Mena IIaKiija);

v ax0OpOTHH YMyMJIALITHPHILL,

v ax6opoT TaxJIuiu;

v/ MyaMMOJIapHU aHUKJIALIl
2-00CKHUY: Keiicuu | v/ uHauBuayan Ba Iypyx/ia UILUIALLL
AHUKJIAIITHPMII  Ba YKYB | v MyaMMmonapHu  [0a3apOiaMK — HEpPapXUICUHU
TONIIUPUFHU OCNITHIaIn AHMUKJIAIIL,

v/ acocuii MyaMMOJTH Ba3USITHHU OCTHIIalIl
3-00cKuu4: Keticnaru | v/ uauBuayan Ba Iypyx/ia UILUIALLL
acoCHii MyaMMOHHM TaXJiiI | v\ MyKOOHJI €4nM HYIUTAPUHN MILTA0 YHKHIIL,
STHII opKaiu YKyB | v Xxap OHWp €UUMHHMHI HMKOHHATIADU Ba
TONIIUPUFUHUHT CUUMUHU TYCUKJIApHU TaXJIWJI KWJIHIIL;
W3J1all, Xal STUII | v MyKOOMII €4MMIapHH TaHJIAI

HUynnapuHu UIuiad YMKUII
4-06ocknu: Keiic eunMuHmn SIKKa Ba TypyX/ia UIILJIaIT;

HIaKJUTAHTUPUII Ba  acoc- MYKOOWJI BapHaHTJIIApHU aMalja KyJulall
Jaml, TaKJIUMOT. MMKOHHUATIIAPUHU acoCiIall;

WKOJIUM-TIOMHNXA TAKIUMOTHHYU Tar€pIiall;
AKYHUU XyJlOca Ba Ba3UsAT CYMMHUHHMHI aMaJIui
ACHEKTIAPUHU EPUTHULL

AN

AN

Keiic. ['eone3nss Ba MapKIICHACPIUK MULIApUIa HYKTa KOOPAWHATIAPUHU
aHMKJIAI JkapaéHuaa TYypiIu dJUTHIICOUANapaan GoiaTaHuiITala IIyHd Xucoora
ONUII KEpak-KW, XO3UPrd BaKTAa OOFIAHUITHUHT aHWK TapameTpiapu
AIUTATICOMIHUHT XaMMa KOMOWHAIMsAJapy YYyH XaM MaBXyJ dSMac. Xap Xui
BapUaHTJIAp KYyJIaHWwiIranga oowekTiaapHuHr Ep ro3acupa cwmxumm 100 M rava
OynuIyM MyMKHWH, HWUpPUK MacmTabmap y4yH Oy 23ca acio MYMKHH 3Mac.
BoFnmukiauK mnapaMeTpIapHHMHT pacMUl 9BJIOH KWIMHMINWTa4da, (axkatr Outra
MabJIyM BapuaHTAaH ¢oipananum OwunaH Oy MacajaHW Xajd KWIWII MYMKHH.
Typnu manbanapaan MabIyMOT/Iap OJWHTAHIA, OUp TU3WUMIAH WKKUHYHA TU3UMIa
YyTanurad OOFIHMKJINK MapaMeTpiIapuHU XaM OJIUII KepakK.
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 Keiicmaru MyaMMOHH KenTUpUO YHMKAapraH acocuii cababmapHu OenruyiaHr
(MHIUBHIYa Ba KHYHK TYPYXJIa).

* HyKTa KOOpPIWHATIAPUHU aHUKJIANga OMp KOOpAMHATA TU3UMHIAH WKKUHYU
TU3UMIa VTHII TIapaMeTpliapd  BapHaHTIAPUHU MyXOKamMa  KWJIHHT
(KydTIMKIapIard uim).

“baun-yUuH” MeTOaH

MeToaHHHT MaKcaau: YKyBUWIAp/Ia TE3JIUK, aXO00pOoTiIap TU3MHHHU TaXJIHJ
KWIKII, peXalalllTUPUIL, MPOTHO3JAll KYHUKMaJapyuHU [IAKJIAHTUPUILIAH
nbopar. Maskyp MeromHH Oaxojaml Ba MyCTaxKamJjall MakKcaauja KyJurail
camapalid HaTHXKaJlapHu Oepaiu.

Metoanu amaJira omMpum G0CKUWIapu:

1. Hactna® umTupokumiapra OENrWIaHraH MaB3y [03acHlaH TalépiiaHran
TOMNIIHUPUK, SBHU TapKaTMa MaTepHaJIapHM anoxuia-ajioxuna Oepuiagu Ba
yliapaH MaTepuaHU CUHYHKIA0 Ypranum Tanad stunagu. [ywngan cyHr,
UIITUPOKYMIApra TYFpPU KaBoOJiap TapKaTMajaru <sKka 0axo» KOJIOHKacura
Oenrunam Kepakiuru TymyHTHpuiaau. by Oockuyna Basuda sikka TapTuOIa
OarkapuIIaIu.

2. HaBOaTnaru O0ocKMY/a TPEeHEP-YKUTYBUYM MINTHPOKYMIAPra Y4 KUIIUAAH
nbopaT KMYMK TypyxJjapra OupiamrTupagud Ba TYpyX ab3oiapuHua Y3 (puxpiapu
OwiaH TypyXJIOLUIapUHU TAHUIITUPUO, Oaxcnamub, Oup-oupura Tabcup yTKazuo,
V3 (¢ukpiapura WIIOHTUPHUII, KEJIWIITaH Xojga Oup TyxTamra Kenuo,
KaBOOJIApUHU «TYpyX O0axocu» Oynumura pakamiap OuiaaH Oenrmiad YMKUIITHU
tonmupaau. by Bazuda yuyn 15 nakuka BakT Oepuiiaiu.

3. bapua kuuuk rypyxjap y3 UIUIapUHU Tyrarrad, TYFpy Xxapakariap KeTMa-
KETJIUTHU TPEHEP-YKUTYBYM TOMOHUJIAH YKUO SIIUTTUPUIAIU, Ba YKyBUMIapaaH Oy
’KaBOOJIApHU «TYFpH KaB0oO» OYnumura E3ul cypaiaiu.

4. «Tyrpu xaBoO» OYynmuMuma OepwiraH pakKamiapiaH <«IKKa 0axo»
OynmuMuaa Oepwiran pakamjap TakkocianuO, dapk Oyinca «0», moc kenca «1»
O6amn kywum cypamamgu. lllynman cyHr «sikka xato» Oymummumaru dapkiap
IOKOpHJIaH macTra Kapad Kymuo YuKuinb, yMyMui HUFUHIN XUCOOIaHaIH.

5. Xynau my taptubna «TyFpu kaBoO» Ba «rypyx 0Oaxocm» ypracuuaru
dapk ynKapuiaau Ba Oauiap «rypyx Xatocu» Oynumura €3mb, IOKOpHUIaH Mactra
Kapal Kymuiaad Ba yMyMU WHFUHIW KEATUPUO YUKAPUIIA/IH.

6. TpeHep-YyKUTYBUM SIKKa Ba TypyX XaTOJIApUHHU TYIUIAHTaH YMYMMHI
HuruHIM OYitnda anoxuaa-ajgoxusa mapx,ad oepaau.

7. Wmtupokumiapra onran Oaxonapura Kapa0, ymTapHUHT MaB3y OViinmua
V3MamTUpHUIN Japakajapy aHUKJIaHAIH.
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T'ypyx
0axocu

I'ypyx
XaTocu

Tyrpu
’KaB00

Axka
XaTo

Axka
0axo

TabMHUHJIAII TU3UMHAHUHT

MoiinioBun IpUcaaKaIap
(;rybpukatopiap «JIyopuzomn»
¢k Oormka MOMJIOBUA
MaTepuaiap)Hi Kysuliam OwiaH
KY3FaJayBud OoupukmMaiap
AIIEMEHTIIApU Q70701%00005030%
KaMauTUupuUIl.

JAMD Oyrnapunu THBJI xkapTepu
Ba dbopcyHkanap TYKUII
JUHUSICUJIAH JU3EITHUHT
KHUpUTUII ~ Tpybacura  onu0
KETHIIL;

[Tact Oocum nuHHAcCHAa OOCUM
15 Gaprawa OynraH auarna3oHja
y1uiad TYpWIa, Oy
aJanTyupIalirad EHUIFU
XaWI0BYM Hacocaap Ba GuiaTpiap
OunjaH TabMUHJIAHAIY,

JAMD éHunFn Hacocura CyrokK
dazana TYHUHTaH Oyrmap
oocuMmuaaH IOKopu Oocumaa
y3aTHJIHIIN,

JAMD ¢dopcyHkanapra TaxMuHaH
300 ©Gap  Oocum  octHaa
y3aTWINIIH, OyHJIa FOKOPH OOCUM
JUHUSICUAATH  KOJJIUK  OocuM
dbopcyHKanaru TYWUHraH Oyriap
Ooocumuaa Karta OYIuIiu;

Okopu Oocum nuHuscuga OyF
NpOOKaTapuHUHT  OYIMACIIHUTH,
OyF  UKKWIaHTaH  XalJoBYHU
KJIaIia” THB/na Ba
IypKaru4iap YTHII
KECUMJIADUHUHT

KaTTaJATUPIATITN
TabMUHJIAHA/IH;

Oownau

HATN/KAHU BAXOJIAIL.

8 Ta TYFpu kaBoO yUyH

“ApBn0”

6-7 Ta TYFpu xKaBoO y4yH

“ﬂXIHI/I”

4-5 Ta TYFpH )kaBo0 yuyH

“Konukapnu’
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I11. HABAPUH MATEPUAJLJIAP
1-maB3y: 3amoHaBMii 3JIEKTPOH-ONTHK ach00aap (2 coar)
Peika:
1. FOxopu aHMKJIMK/Iard Ba aHUK T€OJOJIMTIIAPHUHT TaBcU(U Ba TaCHUDHU.
2. TeogonutiiapHy TEKUIUPHUIL Ba CO3JIALL.

Tasinu cy3 Ba no6opasap: macoda ymuarud, Epyriauk (Hyp) yadarud, ONTHK
yi4yarud.

1.1. FOKopM aHUKJIMKIATH BAa AaHUK TEOJ0JIUTIAPHUHT
TaBcu(du Ba TacHUPU

Xo3upru Baktia ¢akar ONTUK TEOAOIUTIAp UILIA0 YMKAPWIMOKIA. Yiap
Kyhdugarunapra OYIuHAAW: IOKOPM AaHUKIMKAArd, aHuK Ba TeXHUK. FOkopu
AHUKJIMKKAJAard TCOJOUTIapaa OUTTa TYIUK KaOya Kuniiga (JOUpaHuHT UKKUTA
MO3UTCUsACKHA) OypyakHM YIYAIIHUHT ¥YpTada KBajgpaTuK xarocu "l1" nan
OILLIMAW]IN; aHUK TeogonuTiaapaa "2" n1aH OmIMacIuru Kepak.

1980 imnman Oepu Oapua TeomonuTiaap cTaHAapT Epaukiaapra sra. "T"
xapu acOOOHMHI HOMUHU OWJIIUpaaH, Xap(PHUHT YHI TOMOHMJArd pakam - Oy
OypuakHM YIYAIIHUHT YpTadya KBaJapaTHK xaTocu, Macaiad, T1-05, T-1 Ba
oomkamap. "K" xapdu myHu aHrinataguku, ymOy TEOJOJUTIAA BEPTHUKAI Joupa
Japaxacu ypHuUra komrencarop mapxyn, "T" xapdu onauna 2 pakamu (T€OAO0IUT
2 T30 OyngaH MyCTacHO), TEOJOJUT KYpHUII TPYOACUHUHT OKYJSIp KHCMHJIA
KOJIUMAIIMSl XaTOCHHM TY3aTUIIl YUYyH (UITP yU4yH CO3Jall BUHTJIAPU UYKIUTUHU
aHrnaTagu. yhaap OOBEKTHB OJWAa KOWJAINTaH CO3JIalll XaJKacu Ouiad
anmamtupwiaan. Macanan, 2T5K Teomonut - Oy Ooutrta "5" ycnyOu, BepTHKa
JoMpa KOMIIEHCATOpH Ba KOJIMMAalUsl XaTOCHHU TY3aTHULI YYyH CO3Jall XaJIKacu
OwiaH Tropu3OHTaN Oypuyak YIYallHUHT YypTada KBaApPaTUK XaTocu Oyirad
TEO/I0JIUT.

"II" xapdu TEOHOMUTHUHT KypuIl Tpydacu TYFpU TacBHpUra odra
SKAHJIUTUHU aHrnatagu. T-05 Tunuaaru OKOpW aHUKIUMKIArd Teogonutiaap 1-
Japakaiu TPUAHTYJISLIUS Ba moiuronoMmerpusiaa, T1 Typu 2-mapaxkanu yuOypyak
Ba TOJIMTOHOMETPHUSl TapMoKiapuaa, T2 Tumugard aHuk Teomonutiap 3 Ba 4-
cuH(Iap TapMOKIapuaa OypUak YI4OBIApU YUYH MYJKaJUIaHTaH.

Oxopuna xkentupuiran Kypuwimanap OwiaH OWp Kartopaa wuirapu
yukapuiarad OT-02M TeomonutuaaH KeHr ¢oiaaHwiaan. YHUHT acocuja
xo3upgaa YIODT teomonut (yHUBEpcal IOKOPW AHWKIMKIATH TYTUIaM) HIILIA0
YUKAPUIMOK/IA.

FOxopy aHMKIMKIAru TEOJOJUTIAPHUHI ACOCHM XapaKTepucTukanapu 1-
XKaJBala KeJITUPUIITaH.
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1.1-orcaosan

Acbobmnap
Acb6o0mapHHUHT acocuii TaBcudiapu TO5 | T1 | OT-02M
1 2 3 4
Acocuii Tpyda
OOBeKTUB qUaMETpU 64 60 60
dokyC y3yHIUTH, MM 500 | 350 348
Karranamrupuin (Mapta) 37 30 24,30
MukpomeTp OKyJIsIpJIapuHu OYITMHUIITN 1" 1" 0"
Enr xucka Busupnam macodacu, M 5 5 5
Texkmupui Tpydacu
OOBEeKTHB TUaMeTpu 36
DokyC y3yHIUTH, MM 360
Karranamrupuin (mapra) 30
KYPUII MaiiIOHUH 10
bucekTop KeHrnuru 35"
I'opu3oHnTaJua noupa
Jloupa nuameTpu, MM 180 | 135 135
JloMpaHUHT HT KUYKK OYIMHUILIN 10B 10p 10B
CaHOK OJIHII MOCTIaMacH OnTHK MEKPOMETP
bapabanauHT OVIMHUIIT KHITMaTH 1" 1" 0,5"
BeprukaJ goupa
Jloupa nuamerpu, MM 130 90 90
JIOMpaHUHT 3HI KUYUK OYIMHUILIH 10B 100 | 10
CaHoK oM MoclIaMacu OnTHK MHEKPOMETP
bapabanHuHT OVIMHUIIT KHMITMaTH 1" 1" 1"
JlapaaHuHr OYyJIUHUII KUMMAaTH (2 MM y4yH
CeK)
Kommama 4 5 -
["opu30oHTaN JOMPAHUHT aluAagacuIa 6-7 7 6-7
BEPTHUKAJI IOUPAHUHT alugagacuaa 10-12 12 10-12
Ac000HHHI Maccacu

VYmakoBkacus, Kr 18,8 11 10.8
dytaapaa, Kr 34 17* 18,5*

*C mapkasnawmupyeuu naumanuHe Maccacutu xucobea oneam x0a0d.
Xoszupru Bakraa T2, 2T 2, 2T 5 K rteomonutnapu Ba «Kapn ILleiic»

(I'epmanus) Tomonnan unad yukapwirad Theo 010 A Ba Theo 020 A umnab
YUKapUIIa KeHr (o JaTaHnIMOK/IA.
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2. TeonoMTIAPHH TEKIIMPHUII BAa €O3JIA1I

Acocuii TeKIIUpPYBIapHU OakapHILJaH OJNJIWH TEOJOMUT TAaIIKU KY3JaH
KEUMpUIaay, YHMHI acOCHW KHCMJIApW aWJIaHWIIMHUHT CWUIMKJIMTH amMalira
ommpunany. LlyHnaH CyHr, yiap acOCMM T€OMETPHUK IWIAPTIAPHU TEKIIWPHINTa
Vragunap, Oynap TEONOJMUT KUCMJIAPUHUHT  y3apo  JKOWJallyBH  OuiaH
KOHJUPUJIMIIN KEPaK.

1. F'opuzonman ooupadazu yuaIUHOPUK ANUOAOHUHZ YKU ME0OO0TUMHUHZ
QUIAHUW YKU2A RePREeHOUKYIAD OYaIuuu Kepak.

Ymly TeKIMHUPUITHA amalira OUIUPHIN YUYyH HWIMHAPCUMOH CATXHUHT YKU
MKKWTa KYTapulll BUHTJIApU WYHAIWIIM OYindya VpHATUIAIW Ba ylapHU Kapama-
Kapluiyi WYyHAIMILIA aillaHTUpuO, Japakajgard nydakya amMmIlyJaHUHI ypTacura
kearupwianu. Teomomur 90° ra Oypunamu, my OWIaH LUIMHIP CATXMHUHT YKU
YUMHYM KYTapuIl BUAACU WYHamuIM OVinya YpHATWUIaAW Ba YHU alJaHTUPUO,
napaxa mydaru XaM aMIyJaHuHr Yypracura keartupunaam. Teomomutau 180°
Kajap OypaHr Ba arap IWIMHAPCUMOH Japaxajaru mydakda ammyJaHUHT
Mapka3uJia Kojca €Ki OupjaH OpTUK OYIuHUII OWJIaH yeTra YyhuKMaca, yHjia mapt
Oaxxapwiran xucoOmaHaau. Akc Xonjaa, anunaaj myhakdacCHHU YHUHT OypHIIHII
(oruir) €MMHMHT sSpMUTada JapakaHu co3Jall BUHTH OujaH, Oypuil €HMHUHT
UKKUHYM SpMUTa YYWHYU KYTapull BUHTH OwinaH YyTKaswiaau. Texmmpuin
TaKpopJaHaIy.

2. Typ unnapunune eepmukan unu Kypuuwi mpyoacuHuHz KoJJIUMAmcust
MEKUCIUZUOA HCOUNAMAH OYTUU KePaK.

Ymby TeKmupyB MIOKYJIHM OCHII Ba KYpHII TPYOAaCHHU IIOKYJ] HITUTa
WYHANTUPUIL OPKaJy amaira OIIMPWIHAIIA MYMKHH. Arap BEPTHUKAJI UM MIOKYJ
UTUTa TYFPU Kenaaurad Oyica, mapt Oakapuiaau.

Akc xonga, T2 Teogonutuaa Typ napJAacyHy CO3Jall BUHTJIAPUHU €MaIUraH
KOIMKOKHU 4YU0 OJMHT, OKYJSIpHU Halua TaHAacura Maxkamial KyWraH BUHTJIApHU
Oupo3 OYIIaTUHT Ba OKYJSIPHU PETUKYJa OWIaH Oupra OypaHr.

2T2 TeomonuTraa KONKOKHHU YIIJIaraH XoJjia OKYJISIpHU TYp mapjacu OunaH
Oupra alTaHTHPWHT, NIyHAAH CYHT BEPTUKAJ WII ITyMO YM3HWFUTA TYFPU KEITUIIIH
KEpak.

Yy Tekmupui 60o1ka ycya Omiad amaira OUMpUINIIT MyMKHH.

V30K HyKTa TaHJIaHAJu Ba TEJIECKON yHIa Ky3aTWJIAJH, IIYHJa Ky3aTHJIraH
HYKTa TacBUPU TAHXKapaHUHI BEPTUKAd UMNura Teraau. TelecKOMHUHT
WYHAIITUPYBYM BUJACHU allaHTUpWiIaau. byHaal Xonna, Ky3aTWIraH HYKTAHUHT
TaCBHpHU BEPTUKAJ UM OYiIad XapakaTJaHUIIHN KEpak.

AKC X0JiJ1a, PETUKYJAHUHT MapaMeTpJIapuHu OWPUHYM yCyira YyXIaiil
Tap3/a CO3JIaHT.
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3. Kypuw mpybacunune auaanuuwi yKu meooOnumHUNZ auJlaHuul YKuza
nepneHouKynap oyauuiu Kepax.

Ymby xonat ac606 unuiad YMKapyBuUd TOMOHMJIaH KadonaTiaHaau. AMMO
Oy TEKIIMPHUII Xap JOUM XaM ONTHUK T€OAOJUTIapAa aMmajra OuMpuiIManIu.

bynunr yuyn M HyKTacu TaHJaHagu, Yy KyNUHYa OWHO JEBOpHIA
KoWnamran Oynu0, kypuiml TpyOacMHMHT M HyKTara MWYHaJITHUPWUITAHIUTH
Oypuaru v Karta 6ynanu.

Kypum tpybacu nosuuusnapunan Oupuaa M HyKkrara MyHanTupuiaad Ba
YHUHT TaCBUPHU J€BOPra KypHJIMaHUHI TOPU30HT Japakacua MpOEKIUsAIaHaIH.

VYnap kypuin TpyOacMHU 3€HUT OpKaJIW YTKazaauiap Ba JAEBOpAaru mp
HyKTacuHu Oenrunad, Oy XapakaTiapHU Takpopiaauinap. mi, My HyKTajgap
opacHiard ypra mo3ulMsSHU OeNTruaaHaad Ba TeojoauTrada oynaran S=Jm macoda
yinuanaau, Oy epja J HyKTa - BU3HP YKW Ba TPYOAHUHT aljlaHUII YK KECHIITaH
KOWU. DHIIU E€3UII MyYMKHUH

Mm =Stgv
Bypuak kuuuk OyJIraHu yuyyH yHU €3UII MyMKHH

m,m

i=
Mm

®opmynanu (1.1.) xamaa MM = %2 M1Mp HE XucoOra oyrad xoijaa, hopmyna
KyWHJIary 1makJira sra oynamau:

(1.1)

m,m
==Lt (1.2)

25tg v
Bypuaknunr kuitmatu Ba 100 maH omMaciauru Kepak. AKC X0ia, KyByp Ba
TEOJAOJUTHUHT alJIaHUII YKJIAPUHUHT TEPHEHIUKYIAPIUTUHN dakaT ycTaxoHasaa

WYK KWJIWII MyMKHUH.

4. Kypuw mpybdacununz euzupnawl yKu Kypuui mpyoacuHuHz aiJlaHul
VKu2a nepneHouKyap oyaiuuwiu Kepak.

Yy xolaTHU TEKIIUPUIT YIyH Macoda HyKTaCMHU TaHJIAHT Ba YHU JI0Mpa
nosuuusgapuaan Oupuna kypunr. Jlompa Ttyrmawacu 'ropuzoHTan goupa”
XOoJaTura YpHaTwiaad, OEKHUHT 3apOanmapd MHUKpOMETp OOIIMHU alIaHTHPUO
TEKHCJIaHaJd Ba TOPU3OHTAJ JIOMpa CaHalagu. TelecKkonm 3€HUT OpKalu
XapakaTiiaHaJd Ba MIyHra YyXIIaml Xapakarjap JOUPAHWHT OOIIKA TO3HIIHAICH
OuiaH aMajra OlmMUpUIaIn.

dopmynanan ¢oianann0 KOUTMMAIIMOH XaTo XUCOOIaHa u

0
C= L—RZ‘_"].SO (13)
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JAI'T vy xypum O6yiinua kypcarmanap 2C kuiiMatu 20"gaH OLIMACIUTHHU
Tajad KWiaau, SHHHU.

2C < 20"

IIYHUHT yuyH, ¢ < 10" Omas.
Arap Oy mapt Oaxapwimaca, yHiaa QopMmynanapjiaH Oupura MyBODUK
KOJUTMMAIIHS XaTOCH HOJITa TeHT OYTaH Ty3aTUITaH YKHII XHUCOOIaHaIu:

Lo=L-c
Ro = R+C (1.4)

MukpomeTp mikajgacu 0yitnya MUKpOMETp OOIIMHU ailIaHTUPUO, XUCOOIaII
CaHOK, COHMSI Ba Ty3aTWITaH CAHOKHUHT YHJaH Oup KucMura ypHatunaau. bynnait
X0njaa, OEK-KYJTHHHI 3apOanapu axpanu® dYuKaau. Yiaap TOPU30HTalI J0OHpa
anunuan KYprollMH Buaacu Owinad Oupnamrtupwirad. Hartwkaga, Teomonut
a3UMyTAa JIOUMpajaH, Ky3aTWITaH HYKTa pPeTUKyl1a OMCCEKTpHCACHJIaH TalllKapura
YUKA/]IH.

T2 TeomonuTuaaru OMCEKTOpra UIMMHUHT TYP MapAaCUHU FOPU3OHTAJ CO3JIAll
BuHTIapu OwinaH, 2T2 TeomonuThaa TENECKON TaHACHAA >KOWJIAIITaH TaKo3
XaJIKACUHU OOBEKTHB Ba YHUHI aWIaHUII VKU Ypracuja alIaHTHUPUIL OpPKaIH
KUPUTUIIAIU. TEeKIUPHUIL TAKPOPIAHAIH.

5. @oKychawi TUH3ACUHUHZ ONMUK YKU YHUHZ UCIMANZAH HCOUNAUYBUOA
Xam Kypuui mpyoacunHunz 6u3up yKuza myspu Keauuiu Kepak.

Ymly TeKIUpyBHU amaira OIIMPUII YYyH HUKKUTA HYKTa TaHJIaHAJH
(xyniMHYa reofe3us MyHKTIApH), MIyHIaH Oupu TeomonutiaaH 1-2 kM macodana,
WKKUHYACH TEOJOJNUTAAH Kamuaa 7-8 KM Macodana skoujamran OYiuo,
Maco(aBuii HykTa Oy dspAa xKoiamrad OYJIWINM Kepak. SIKMHPOKKA HucOaTaH
KaTTa OaJlaHJIHK.

Teomonmur Karbui paBuIlga Ky3aTWINaH HyKTajgapra MOC paBuIlAa
VpHATHIAQaU Ba JOMPAHUHI MO3ULMsUIapUAaH OWpHaa, MacaiaH, Yarl TOMOHAAru
Joupa SKUH HUIIOHHH, CTCHJIAPHU alIaHTUPUO, YHUHT TACBUPUHU JTUKKAT OUIaH
HyHantupaau Ba ykui Lo ropusoHTan noupa 0yitnad amanra ommpuiIaim.

V30K HHUIIOH Ky3aTWiaAW, YHMHI TacBHUPM XaM JMKKaT Owujal
nyHanTupwirad Ba JIK ropusoHTai qoupa O0yiinad YKUIll amalira OmupuiiaIu.

VYnap TpyOKaHW 3€HUT OpKald TapKMMa KWIagwiap Ba TEJIECKOMHUHT
MapKa3uHHU Y3rapTUpMacliaH y30KIard HUIIOHHHM Ky3ataaunap. ['opusonrtan Lq
J0Mpa CaHAJIA]IH.
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SIKMHJAry HUIIOH Ky3aTWjaJu, YHUHT TaCBUPU CHHUYMKIIA0 QoKyclaHaau Ba
Rs. ropuzonTan goupa 0yitnad caHOK ONMHAIU.

SIknH Ba y30K HUIIOHNAp Oyinya Ky3aTyBiapAaH KOJUTUMAIOH
XaTOJAPUHUHT KUMUMAaTIIapu XHUCOOJIaHAH.

Coz Lo ~R; £180 °
2
0
Com L, - R, +180
2

SIKvH Ba y30K HUIIOHJIAPHU KY3aTHUII acOCH/a KOJIMMALMOH XaTOJIApUHUHT
KuiiMatiapu opacugarn (apkK ONTHK MHUKPOMETp IIKAJIACHHUHI HKKWTA
OYIMHMacHIaH OIIMACIUTH KepPaK, SbHU.

Cs - Cy=2 men. IlIk. OnT. Muxp.

AKC Xo0Ji7a, TEOJOJIUT TabMHpJalll Ba Ty3aTHIl YYyH YyCTaxoHajapra
TONIIUPWIAAN. YOy TeKmupunl (akar HOKOPH aHUKIWKIArM Ba aHUK
TEOJOJIUTIIAp YUYyH aMajira OIIUPUIIA[IH.

6. 3enum counauIuUHU MEKWUPULL.

Ym0y TEeKIMpyBHU aMaira OUIUPHUII YIyH JOoHpa MO3ULUsAIapuaad oupuaa
BU3HUp HUIIOHU Ky3aTWJIaIu Ba JIOMpa MO3MIMICU Yar OYyiraHjia BU3UDP HUIIOHU
OMCCEKTPUCAHUHI YHPOK TOMOHHMAA YHUM ypTa uN OujaH Terusum OuaH,
JIOUPAHUHT TIO3UIMACH YHT OynraHaa, OMCCEKTOPHUHT OMPO3 Yarl TOMOHUTA Kapad
Ky3aTHJIa Iu.

Beptukan  mompa  anmmpman = mydakdaHMHT  y4wiapd  TacBHpJapu
OupnamTUpUINO, BEpTUKA I0MpaJaH CaHOK OJIMHAM, MacajaH L; TpyOaHu 3eHUT
OpKajM YTKa3wiagu Ba goupa YHr xonatuna xam (R) xyamum my xapaxatiap

OarkapuIaIu.
3eHuT ypHU Kyitugaru dhopmysa EpaaMuaa XxucobiaHaIu:
L+ R +360°
Mz = Al
2

3€HUT MO3ULMACUHUHI KHIMaTH Xap KaHAail OYIHIIN MyMKHH, aCOCHICH,
KaOyJiap opacuaard 3eHUT XoJlaTuaru Teopanunuiap 15 "nan ommaciuri Kepak.
3eHUT KUUMAaTUHU HOJITa SIKMHJIAIITUPUIL YIyH Kyhujaaru gopmyinanapaaH

dbornananuIaIu:
M

2

z

Lo:L-
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M
Ro:R- =

(1.5)

Coznam ydyH MHUKPOMETP IIKAIACUJA TYy3aTWITaH CAHOKHUHT JaKHUKAJIApH
Ba COHWSIAPU YPHATWIAIU.

byHnaii xonma BepTUKaN Joupa JUMOMHUHT IITPUXJIAPH axpayiaau. Yiap
BEPTUKAI JOUPAHUHT TEKUC BUHTU OWJaH OUpIAIITUPWIAAN; HATHWXKAla alujiaj
ny(haKk4yaCHHUHT Y4 TaCBUPJAPU XaM axpayianu. Anunan nypakdyaHUHT yaIapuHU
OMpJIAIITUPUII BEPTUKAN JIOUPAHMHT TEKHUCJIAIl BUHTIApU EpAamMuja amalra
OLLIMPUIAIN.

Hasopar caBoJsiapu

1. TeononUTIApHUHT 3aMOHABUN TACHU(DUHU TYLIYHTUPHUHT .

2. T-2 T€OIONUTUHUHT KypUJIMACUHU TYIIIYHTUPHUHT.

3. 2T2 TeononuT KypwIMacUHU TYIIYHTUPHHT.

4. T-2 Ba 2T2 TeogonuTaapuHUHT acocuil ¢hapkiapu HUMaa?

5. T2 TteomonuTHaa KOUIMMAIIMOH XaTOCHHH CO3Jall KaHIal amalira
omupuiagu’?

6. 2T2 TeomonuTHAa KOJUIMMAIIMOH XaTOCHHM CO3JIalll KaHgail amajra
omupuiIagu’?

7. Kypum TpyOacHHUHT aWIaHUII YKUHUHT TEOJOJIUT AaiJIaHWII YKHUTa
MEPIEHAUKYISAPIIUTUHA TEKIIUPUIIHN TYIIYHTUPUHT.

8. @okycnaml JIMH3aCUHUHT TYFPU XAPAaKaTUHHA aHUKJIAIIJAaH MaKcaJ HUMa?

9. T2 Ba 2T2 TeomonuTnapuaard 3€HUT >KOWJIAIIYBUHMHI aHUKJAIl Ba
TY3aTUIHUIIWHYA TYIIYHTUPHUHT.

10. T2 Ba 2T2 TeomonuTiIapu yCTYHJIApPWHH OOIIKA YITYOB MaKcCaIuaaru
acOoOnapaan ¢oiganaHumra HUcOATaH JOWMXAJAIITUPUINTAa HUMa HWMKOH
oepanu?

DoiiganaHuIrad agaduéraap:
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2. M.A. Gamarasca. Basics of Geomatics. Springer. 2009. p. 49-51 and 380-
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System, 2nd ed. Artech House Publishers, Boston, p. 250

4. Hofmann-Wellenhof B., Lichtenegger H., Wasle H., 2008, GNSS -
Global Navigation Satellite Systems: GPS, GLONASS, Galileo, and More. Berlin
Springer, p. 516,
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6. http://www.fueleconomy.gov
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2-MaB3y: AHHUK Ba HOKOPH aHUK ONTHK-IJIE€KTPOH T€OI0JUTIAPHH YPraHuIl
(2-coar)
Pexa:
1. AHHMK ONITHK-3JIEKTPOH TEOXO0JUTIAPHH YPraHUII
1.1. TeomonuTiapHu YpraHuil Makcaau Ba Bazudaiapu
1.2. OnTyK MUKPOMETPHUHT TYFPH UIIUIAIIN Ba XaTOJAPUHU YPraHHUIIL.
2. Oxkopu aHUK ONTHK-3JIE€KTPOH TeO0JUTIAPHH YPraHUII
2.1. FOKopu aHUK ONTHK-3JIEKTPOH TE€OJOJUTIAPHUHT TypJjlapu Ba TacHU(U
2.2. FOxopu aHMK ONTHUK-3JIEKTPOH TEOJOIUTIAPHUHT YMYMHUN TY3UIHILIU
2.3. FOKopu aHMK ONTHK-3JEKTPOH TEOJOJIUTIIAPHUHT UIUIAII TPUHIUIHN Ba
(doitnananum acocnapu.

Tassnu cy3 Ba wubopasap: TEONONHUT, AHUK ONTHK-AJIEKTPOH TEOJOJINT,
IOKOpPY aHUK OITHUK-3JIEKTPOH TEOJOJIUT, ONTUK MHUKPOMETP, XaTo, TaJKUKOT,
TOPU30HTA JIOMPa, BEPTUKAI J0Upa, JTUMO.

1.1. TeoxoauT/IaPHH YPraHUIl MAaKCcaau Ba Basudanapu

JlaBnatr reoae3usi TapMorujaa Oypyak YIYOBIapW YUYH HIIUIATWIAUTaH
TEOJOJUTIAPHUHT YIYOBJIApPra MOCIMIMHHA AHUKJIAII YYyH YJAPHU TEKIIHPHII
KEpak.

TeogonuTinapHu YypraHuil HATHKACHIA KyHHIATWIAp amMaira OINPIAN:

1. ONTUK MUKPOMETPHUHT TYFPHU UIUIAIIN BA YHUHT XaTOJapH.

2. T'opuzonTan aovupa JuMOU Ba aJI/IaIaHUHT SKCIEHTPUCUTETH.

3. ONTUK MUKPOMETPHUHT PEHH.

Tagkukornap ¢akar TEOAONMT TEKIIMPWITaHAAH Ba  CO3JAHTaHAaH
KeWMHIMHA amalira OLIMPWIAAN, YyHKM TaIKUKOTJIAp YTKA3WIUILIWIAH OJIAUH
acO00 M1l XoJlaTUTa KENTUPUITUIIN KEPAK.

1.2. OnTHK MUKPOMETPHHMHI TYFPU MIVIAINM BA XaTOJIAPUMHH YPraHuLI

Ym0y TagkuKOT UKKH O0CKUYaH nOopar:

OnTuk MUKPOMETPHMHI CHCTEMAaTUK XaTOJAPUHHM YpraHull XamJaa
TOPU30HTAl Ba BEPTUKAJ JOUPATAPHUHI MITPUXIAPUHH OUP-OMPUHUHI yCTHra
Erku3mni (Oup-OUpHHM KOILIall) Jaru XaToJIMKJIAPUHHA aHUKJIAIIL.

@) ONMUK MUKPOMEMPHUHZ CUCIEMAMUK XAMOJIAPDUHU MEKUWIUPULL

OnTvK MHUKPOMETPHUHI IIKaJTaCMHUA N OYJIUHMIN OWIaH ailaHTHpraHja,
AUMO IITPUXJIAPUHUHT MabiIyM OHMp XapakaTMHM amalira OIIMpUII Kepak. Yoy
KOHYHUIIMKIa pUOsi KWJIMACJIHMK ONTHK MUKPOMETpJA THU3UMJIM Xarojiapra oiauo
KeJIaIu.
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Ymby xaTonapHUHT  KuWMatiapd V HUHT  MUKPOMETp  IIKajacH
Y3YHJIUTHHUHT OYTyH COHUTa TYFpU KeJNaJuraH KUYUK OypYakHUHT YpTaua
KMIMAaTH/IaH YyeTra YuKuiuiapu ounan OaxonaHagu. T2 TEOJOJUTUHUHT Oypyaru
ofataa 2' ra TEHT TaHjgaHaau Ba 1.1-xagBanma KypcaTHWIraH MUKPOMETP IIKAaJIach
cosnamanapuza Oemr 0ocKkuyaa yadaHa u.

1.1 >xanBan
VpHaTHm Yan VH
pakamu WYHAJINII W YHAJINILI

1 0' 2'

2 2 4

3 4 6

4 6 8

5 8 10

BypuakHu ymuam y4dyH, KOFO3 Baparura cu€x OwiiaH E€3WiraH KaJlWuHIIUTU
0,2-0,3 MM OynraH MKKWTa MapajieN IITPUX MIAKINAAa HUIIOH Oenrucu (BU3HP
Mapkacu) taué€pnanaau. Ilrpuxnap opacumaru ¢ wMacoda dopmyna Oyiinua
XucoOIaHaau

¢ =55 2.1)

Oy epna S - TeomonuTaad Oenru (Mapka) raya Oyiran macoda.

benru (mapka) Hu TeomonuT Oananmnuruaa aesopra yaaad 10-15 merp
Macodaja YpHATHIIAIH.

Xap 6up ypHaruiga Oypuyak MKKM MapTa ymyaHaau. bupunuu yidoB kypui
TpyOacuHu OMPUHYM yarnra, KeWWH YHI TOMOHTa, UKKMHYUCUHU TECKapu TapTudia
WYHAITUPHUILLIA amaira OLUpWIAAU. bUpMHUM Ba MKKWHYK YIIYOBJIApP OpPacHUIaru
KYpUIIl XaTOCMHM KaMaWTHUPHUII Y4YyH alujajaiap peTuKyjia OUCCEeKTpHCACUHU
Oupo3 CUKMO YMKapaau Ba sSiHA YHU OCJITMHHMHT VHT IITpUXra WyHanTupaau. bapua
VpHaTumga OEKHUHT OWp XWJI TaHJIAHTaH JuMOa IITPpUXJIApU TacBUPJIApH
MOCITAIITUPIIIAIN (OUpIAIITHPUIAIN).

Tyrpu HWYNMHW YoyanmiHW TyraTtraHjaH CyHT, YI9OoB OWp XWiI JacTypra
MyBOUK amajira OIIMpWIQJAUTraH TecKapu Wynjaa amanra omupuiaay, (axar
MUKPOMETpP MIKAJTAaCHHUHT Kalyn KWIMIIIAH KaOynraya OYyiraH mnapamerpiapu
TE€CKapu KeTMa-KeTJIUKAA YII4YaHau.

TYNIUK TagKUKOT JACTypy MKKUTA OJIIMHTAa Ba MKKHUTA TECKApU XapakaTaaH
noopar. T2 Teomonut yuyH Oapya YI4OBIApAaH OJMHTaH OypyaKHMHI YpTaya
KuitmMatugad Vo HuHT ofunuiapu 1,5 "maH ommaciauru kepak. AKC XoJa TeoA0IUT
TabMHpJIALI YUYH yCTaXOHAra yTKa3uiau.
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0) 2opuzonman ea eepmuKan OOUpPaANaApP WMPUXAAPU MOCTAUUUIU
(buprawuwiu) HuHZ ypmava KeaopamuK XamocuHu aHUK1aul.

OnTHUK MUKPOMETPIIU TEOIO0IUTIIap TOMOHMIAH YII4OBiIap kapaéHuaa, Jumo
HIKajajlapyu IITPUXJAp TacBUpJapd ONTUK MHUKPOMETp IIKajgacu Oyiinua
MOCTAITHPWIAAK (OUpIamTUPUIIaIN), OyHIa MUKPOMETP IKajgacH Oyiinya CaHOK
OJIMITHUHT AHUKJIUTK YOy MITPUXJIAPHUHT OUpIALIMII AHUKIUTUIa OOFIIHK.
ITpuxaapHu MOCHAIITUPUIIIATA XaToJap MabiyM Japaxaja Ky3aTyBUMHUHT
IIAXCUW Xarojapura Xam OOFJWK OVyiaau, 4yHKM IITpUXJap TacBHUpJiapu Ky3
Ounan OuprIamTHPUIA N,

['opuzonTan €ku BepTUKAN JOWpa MTPUXIAPUHUA OUTTA MOCTAIITUPUITHUHT
ypTaua KBaApaTUK XaTocu Gopmyiia OViinya aHUKJIaHaI1

2
m = ] 2.2)
2n

Oy epma d - joupa WITPUXJIAPUHUHT MKKH MOCIANITUPHUIIIA OJUHIAH
caHokap hapku;

N - YpPHATHII COHMU.

TaakukKOT TOpU3OHTAN Joupa yuyH 24 Ta MociamagaH ubopar Oymuo,
yprarmanap opacuga aum6 15°ra yprHatunaam Ba xap OMp YpHATULIIA IITPHXJIH
TacBUpJjap WKKMA MapTaJaH Mocjiamrtupwiaan (Oupiamrupunagu), OyHIa
CaHOKJIap MHKPOMETp IIKajacH Oyiinua Oaxkapuiamd. YIYOBIAp JABOMHJIA
MITPUXJTAPHA MOCJIAIMITAPUIIT MUKPOMETp OomuHu (akaT coaT WyHanmumu Oyinda
alJIaHTUPUII OPKAJIM aMalira OIIUPUIAIN.

Beprukan goupa WITpUXJApUHU MoOcCHaWITUpHILAa (OMpJamITHpUIIAA)
ypraya KBaJpaTHK XaTOHM aHMKJIaraHia, BepTuUKana moupa mumou 1°%-mam xeiiun
KalTa xounamrasaa 16 ta ypHatum amanra omnpwiaan. Ogaraa 829 nan 97° raua
Oynaran opanuk Ky3aTwiaad. BepTukan goupa IITPUXJIAPUHU MOCIAILITHPHIL
(GupnamTHpuI) 1aru XxaTo Xam ¢opmysa Oyinda XucoOaaHaIu.

T2 TteomonutT ydyyH OWTTa MOCIAIITUPHUIN (OUPJIAITUPHIL) HUHT YpTadya
KBaJpaTUK XaTOCH TOPU3OHTAI JIOMPaHUHI MukKpomeTrpu YyuyH 0,5" naH Ba
BEPTHKAJ JTOUPAHUHT MUKPOMETPH yuyH 0,6" 1aH omIMaciuru Kepax.

2. OKopu aHUK ONTHK-3JIEKTPOH TEOI0JIUTIAPHH YPraHUII

['eonesuk-mapkmeinepus npoduiIugard  MYTaxaCCUCIAPHUHT  TYFPH
UIUIAIK Y9yH MYJDKaJUIaHTaH FOKOPH aHUKIWKIArd acocuil acOoOnapman Oupu
TEOJOJIUT - BEPTUKAI Ba TOPU3OHTAN Oypyak Ym4yoBiapu OWIAH TOHHUOMETPUK
VIITUOBIApHU aMalra OIIUPAIUraH ONTHK-3JIEKTPOH ac000.

TeomonutiapHu KyJulall COXacy KEHT':
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— yuOypyakjap/iaH XOCWUJ KWIMHTAaH €p y4yacTKacuJa reofe3us MyHKTIapH
TapMOFUHU KypHII (TPUAHTYJISILUSA );

— Tonorpaduk IuIaHiap Ba KapTiapHU KypHI,

— ep I3uJard HYKTAIApHUHT OuWp-Oupura HUcOATaH IKOWIANTUIITUHU
aHUKJIAMI (TOJIUTOHOMETPUSA );

—TeHepal yMyMUH KypWIWIl WIDIApUHU Oaxkapumi: Oapuya Typaaru
VHIIOOTJAPHUHT TOPU30HTaJd Ba BEPTHUKAJ XOJATUHU - KO3MKJIap, YCTYHIap,
noiieBopap, naHesiap Ba OolKaJTapHu MaxKamJIalll.

2.1-pacm. I'eone3uk-Mapkueiepusi coXacuaa KeHr KyJUIaHWIATUTraH
IOKOPHY AHUK ONTHK-IJIEKTPOH T€OX0JUT

Teogonut OwinaH HIUIAIIHK Y3MAITHPUII Mypakka® 3Mac Ba MabilyM

KYHUKMajiap OujiaH Mypakkad YIdoBiap Ba XUCOO-KUTOOJApHHU Oakapuil KUHUH
oynmMaiiau.
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2.1. OKopu aHUK ONTHK-JIEKTPOH T€OA0JIUTIAPHUHT
TypJiapu Ba TaCHU(DU

Mypakkab IOKOpU TEXHOJOTHsUIM acbobnap cudartuga teomonuTiap Y3
TacHu(Ura sra. TeonONUTIapHUHT KyHUAaru Typiaapu MaBxKy/l:

ONnTUK TEONONUTIAp DHI KEHT TapKaliraH 3aMOHaBUW TypJiapaaH Oupu
o0ynub, coxana doiganaHUIl y4yH aHUK Ba MIIOHYWIM MOCJIaMajiap Xap JI0UM
oMmmabon OYynub, reoJe3ucT-MapKIIeHaepus TaIKUKOTUYMWIApU opacuaa Tamalra
sra. DJEKTPOH aHajorjapjiaH (apkiu Yaapok, yjiaap Y3JIapUHUHT WM y4YyH
OarapesuiapHu Tajnad KUIMaiauaap Ba MIUIApUAA ONTUNAMPIAp: yaap KyJaa mact
Xapopariapja, Iy *KymiiaJaH KeHI Xapopatiap/a Uilljlalliapu MyMKHYH.

Ontuk TEomoaUTIAp MHUHUMAJ Ba acoCUi HMKOHUATIApra sra OYnuo,
TOHUOMETPHK IIKala OVinya kypcaTkuuiap xocui Kwiaau. CypoBaa acOOOHUHT
WYKA XOTUpAacH OynMaraH TakAupia, Jaja WIUlapu SKYpHAIMHU FOPUTHUIIT
3apypIAUTHHU aHIJIAlll Kepak.

Jlazep HypJIapuHU aHUK KypcaTrud cudaThaa UIIaTHIIra aCOCIaHTaH Jia3ep
TEOJONUTIIAPUHU MILIATUII XaM KyJa OCOH. MKKM (PYHKIIMOHaN MOCJIaMaHHHT
OuTTa KOpIycnaru OMpUKMacH - IOKOPH aHUKIUKIATH JIEKTPOH YIdall BOCUTACU
Ba KypuIl Mociamacu - (oHAallaHyBUUTa MabiyM KyJaWIUKIApHU KEJITUPUO
yuKapaan. bapya XucoO-KHTOONAp aBTOMATHK pAaBHINJA Ky4WIH MPOIECCOP
TOMOHMJIaH amalira OIIMpWiIaAx Ba ac000 AucIiiedna HAMOWUII ATWIANUA -
yiapJiaH QoinaraHui Kyjiail Ba OCOH.

Pakamnu TeomonuTiap mTpux Oenruiapu OWiIaH TOPU30HTAT Ba BEPTHUKAI
Joupanap YpHUra IITPUX-KOJIJIW AUCKIapAaH QoiganaHuin OuiaaH axpaind
Typanu. bapua ymyoBmap aBTOMaTWK paBUIIIa aMalira OMUPWIAAA. IJIEKTPOH
TEOJOJUTIIAPHUHT KJIACCUK JU3alHU KaOysd KWJIMHraH axO0poT MablyMOTIApUHU
acOOOHMHT MYKHM XOTHpACHAA CaKJIallra UMKOH OepaauraH XOoThpa KypHJIMacHHH
y3 wuuura ogaad. barapesnap Ba CYHOK KPUCTAUIA JUCIUIEMIM 3JIEKTPOH
TEOJONUTIIAp MAacT XapopaTiapja Ba KHWMH MKIUM IIAPOUTHIA HIUIAINTra
MYJDKaJJITaHMAaraH.

Ba mabiiym Gup mMakcaara MyJpkajulaHraH acOOOJIapHUHT alloXuaa KIIaccCu:
TonorpadUk KOOpAMHATAJapHU aHUKJIAIl YYyH TEOAOJIUT Ba KaMEpaHHHT
KOHCTPYKTHB  KOMOHWHATcusick  OynraH  (OTOTEONONUTIAp;  TYypiAHM  XHUJ
HapCaJIApHUHI €p I03MJa Ba XaBOJa XapaKaTJIAHWILI TPACKTOPHUSICUHU TYy3aTHLI
Y4yH MYJDKa/UTaHTaH KUHOTEOI0IUTIIAp.

TeoNONMUTHUHT KOHCTPYKTHB TY3WJUIIM XaM V3 OYJIMHUIIMHU ¥3 WYHUra
OJIaau:

— onqui, yHaa TuMO Ba anuaaganap Oup-Oupuian ajJoxuja aillaHaIuraH;

— TaKpopJIaHaJAUTaH, yHAa JuMOJap Ba anujanainap Oup-Oupura KymiMma Ba
MYCTaKWJI paBUIN/IA alTaHUIIIA MYMKHH.
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AHuKMru Oyiuda TEOoJONUTIIap XaTo yerapacu OuinaH rokopu aHuk 0,5°’-
1”°, anuk (2°°-10"") Ba Texnuk (15°°-30’) ra OynuHaau.

2.2. OKopHM aHMK ONTHK-3JIEKTPOH T€OA0TUTIAPHUHT
YMYMMH TY3HJIMIIH
FOKopu aHUK ONTUK-3JEKTPOH TEOJOJMTHUHT YMYMHUN KOHCTPYKIUSICH Ba
YHUHT acocuil Kucmiiapu 2.2.1 pacmaa KeATUPUITaH.

10

o

2.2.1 pacm. FOKopu anux onmuK-31eKmpoH meoooJaumHUHZ YMYMUil
KOHCMPYKUYUACU 64 ACOCUIL KUCMIAPU:

FOxopy aHMK ONTHUK-3JIEKTPOH TEOAOIUT KyHHJIard acocuil KuUCMJapaaH
nuoopar (2.2.2-pacm):

— OKYJISIp;

— MabJIYM KaTTajJamTupuil koedGuirenTu Oyiaran onTuK BU3Up TpyOacu;

— BU3Hp TpyOa MaxkaMJIaHAJUraH TPErep yCTUra YypHaTUiITraH UKKUTA YCTYH;

— MKKUTa CaHOK OJIMII MEXaHW3MHU: BepTUKaI Joupa - BepTHKaJI
Oypuakmiapia, ycTyHAa >KoinamraH; JUMO KM TOPU30HTAN JOWpa - TOPU3OHTAJ
Oypuakiap/a, TEOJOJIUT MONIeBOPUIA KOMUIAIITaH;

— MEXaHMK Typjaaru acoo0yapia UIIATUIAIUTaH CAHOK OJIMII MOCJIaMacu -
mKkananu (mKajga Oyinya caHOK ONuIN) €KUM MTPUXJH (IITPUX-UHIACKCU CAHOK
OJIMIII) MUKPOCKOIIH, YHUHT €pAamMuja JIMMO KypcaTKUuiapu YKUIaau.

—anuaajga — CaHOK OJIMII Mociamanapu (HOHUYyclap €KUM BepHUepiap)
Owtad TMMO KOpITycura KaTTUK MaxKaMJlaHTaH OypaliaauraH JuHelka (Yiagarud);

— TYFpujalml Ba  CO3JMAIll MWOUIAapUHA  onub  Oopuiga  TEOJOIHUT
MeXaHU3MJIapUra CWUIHK XapakaTHU 0epul TypyBUYM WYILTOBYM (MUKPOMETPIIN) Ba

MaxKamJIOBYM (KUCYBUYHM) BUHTIIAP;
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— HYKTa YCTH/a aHUK MapKas3JalITUPUIL YYYH YpHATUITAH ONTHK IIOKYI

(ueHTpHp);
— TEOJOJIUT YPHATWIITAH KOW1a UIILIAIl YYyH IT€0JE3MK IITAaTUB-TPEHOT.

2.2.2-pacM. ONITUK-AJIEKTPOH TEOIOIUT aCOOOMHHUHT acOCUil KucMiapu 2.2. 0yium
MaTHH/1a KeITHPUIITaH.

l'opuzonTan Ba BepTHKad TOHUOMETpPHUK (Oypuak Yiyarud) goupainap

rpajayciap Ba rpajyc yaynulapu OwiaH OelrumiaHaiy, KYypuil Tpydacu mMapKazui
KECHUIITaH Y30KHHU yI4arud UIJiap Typura ora.
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2.3. OKopH aHMK ONTHK-3JIEKTPOH T€OA0TUTIAPHUHT UIILJIALT
NPUHUUIY Ba GoiifaIaHUII aCOCTAPH.

MexaHUK TEOAOJIUTHUHI MIJIAll NPUHOUOM (QolJasaHyBUM TOMOHMIAH
KYpHUIll TpyOacH OKYJSIpM OpPKalIM CTPYKTYPAaHMHI OOLIKApWII HYKTaJlapUHUHT
TaCBUPUHU Ky3aTUIIUIa acocjaHaav. KYpUHMIIHM MUKPOCKON OKYJIApHUIAru
KepakiM Ky3aTyB HyKTacura Iukajga €kd IITpux Oenrwiapy  Ounad
HYHAJITUPraH/aH CYHI, FOPU30HTAJ Ba BEPTHUKAI OypyakJapHUHI KHUKWMaTiIapH
aHMKJIaHau: MyHaIuI Oypyary Ba KUsUIMK Oypyard.
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MyxaHAUCINK KOH-KUIUPYB Ba MapKIIEeHIepus TY3WIHUIIHMHUHT TYypJiu
HyKTaJapura KeTMa-KeT WyHaITUpWITaH MyTaxaccuc, OypUakiapHu yadaiau, Oy
KYpcaTKUWIApHU Jajla KUToOMra kuputraad (onTuk Typaaru acOoOjaH
¢doitmananmnranna). MyTaxaccuc TOMOHMJAH amaira OLIMpWIraH Oypuak
VI4oBNIapu JOWHUXAHU OaKapUIIHUHT TYFPWIMITMHU TEKIIUPHILIA XaM EpliaM
oepaju.

AmManuéraa ONTHK-IJIEKTPOH acboOmapiaH QoiiganaHumn OypyakIapHH
BU3yasl aHUKJIAIl HYKTACMHU KEpakcu3 xoira kentupaau (2.3.1-pacm): BepTHKaI
Ba TOPHU30HTAI JIOMPAJAPHUHI pakaMjd JaTYUKIApH OJaTJard pakamiu
TaCBUpJArd OJMHTaH MabIyMOTJIapHU aBTOMATHK paBHIJa acCOOOHUHI CYIOK
KpUCTAJUIM JUCIUIEHUra y3araad Ba ymOy KYpCaTKUWIApDHM HWYKH XOTHpaja
CaKJIauau.

2.3.1-pacm. FOxopu aHUK ONTHK-AJIEKTPOH acOo0ap/ia CyroK KpUCTAILITN
JTUCTUTIEHUAa MabIyMOTIAPHHA KYPUHUIIN

30



Hasopar caBoJsiapu
1. TeomonutnapHu YpraHuil xapaéHuaa KaHaa amamiap Oaxapuiaau:

2. ONTUK MUKPOMETPHUHT TYFpU HIUIAIIM Ba XaTOJApUHHU YPraHwIll Heya
O0ockuyaan nuoopar?

3. TenonuTHU Xap 6up YpHaTHIga OypUyak Heua MapTa yinyaHaau?

4. TYy¥pu MyHanmuuuid WYJIHUA YIYallHU TyraTraHfaH CYHI KaHJall Xapakar
amaJira ompuIaaIn?

S5.lopuzonTan Ba BepTUKad JoMpajap IITPUXJIAPU  MOCIAIIUIIN
(OupmammIm) HUHT ypTada KBaAPAaTUK XaTOCUHU aHHUKJIAIIL.

6. ['opu3oHTan nouWpa MITPUXJIAPUHU MOCIAIITUPUIILIA YpTaya KBaJpaTUK
XaTo KaHaal aHuKJIaHa I ?

7. Beptukan qoupa MWTPUXIAPUHU MOCHAIITUPUIILAA YpTaya KBaJpaTUK XaTo
KaH/Jail aHUKJIaHAIH?

8. T2 TeoqonuT y4yH OMTTa MOCIAIITHPUIIHUHT YpTaua KBaJpaTHK XaTOCH
TOPU30HTAJ Ba BEPTUKAJ JIOUPATAPHUHT MUKPOMETPJIApU YUyH KaHAal KuiiMaTIaH
OILLIMACIIUTH Kepak?

9. l'eonesuk-mapkuieinepuss  coxacuna  (oWganaHwiagural  IOKOpHU
AHUKJIUMKIArd ONTUK-3JIEKTPOH TEOJOIUT KaH/1akl YIIYOBJIADHU aMalira OlIrupan?.

10. ONTUK-?IEKTPOH TEOJOJUTHUHT TOHHOMETPUK JOMpAJIapy Ba KYPHII
Tpybacura TynryH4a OEpuHT.

11. Jlazep Teononutaapuaad QpoiiaJaHuIl UMKOHUATIAP KaHAai?

12. MexaHUK TEOJOJMTHUHT UIIUIAII MPUHIINITN KaH1ai?

1. 13. Amanuéraa ONTHUK-3JIEKTPOH acOoOnapaan doigananumn
aB3aJITMKJIapy KaHaan?

DoigaIaHUITaH axaduéTaap
1. Boston, Louis F. Buff. High Grade Engineering, Surveying And

Mining Instruments. Nabu Press. 2011, p.137-142

2. M.A. Gamarasca. Basics of Geomatics. Springer. 2009. p. 49-51 and
380-385

3. El-Rabbany A., 2006, Introduction to GPS: The Global Positioning
System, 2nd ed. Artech House Publishers, Boston, p. 250

4, Hofmann-Wellenhof B., Lichtenegger H., Wasle H., 2008, GNSS -
Global Navigation Satellite Systems: GPS, GLONASS, Galileo, and More. Berlin
Springer, p. 516,

1. Parkinson B.W., Spilker J.J. (Eds.), 1996, Global Positioning System:
Theory and Practice. American Institute of Aeronautics and Astronautics, Inc.,
Washington, DC, Vols. I and II. p. 132

2. http://www.fueleconomy.gov
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3-maB3y: KocMuUK TeXHOJIOTHSUIAPHU MapKlIelepusiia Ba WY/ 1/101I reoie3uk
TYPJAAPUHM KyPHUILIAA KYJJIAII
(2 coar)
Pexa:

3.1. KocMmuk reosie3usiHi MapKIieiaepusa Kyail.

3.2. CyHbuil HynA01I TPUAHTYJIALMSICUHU KypHILL.

3.3. M§nmom reofe3nk TYplapHHUHT TEHIIaMaIapHy.

3.4. U§nmom reofesuk TYpIapuHH KypUIIl METOUIAPMHHHT TaKKOCIAHHII
TabpUQIapy.

3.5. ﬁ}”fﬂﬂom TPUAHTYJISILIUSACUHHU JIOMUXAJIAI aCOCIIApH.

Mabpy3a wmaxkcaau: Kocmuk reomesusi, MapKIIeHaepus, MNyII0II
TPUAHTYJISIUSCUHN KYpHII Ba JOMMXAJAlll acociapu Oyiinda TymyHdaiap 6epuo,
THHTJIOBUWIAPAA KOCMHUK TE€OJC3USHUHI MapKIIeUaepusiia Ba T'€OMETPUK
MacaajapHu XaJl KAIUIT KOOMIMATHHU MAaKJUTAaHTHPHIIL.

Tasinu cy3aap Ba mbopaJjap: KOCMUK T'€0/i€3Us, MapKIIEHaepus, CYHbUI
AYIAO0LI  TPUAHTYIALMACH,  HYJIAOWI  TEONE3UK  Typiapd,  TYpPJIApHUHT
TEHIJIamManapy, TYpPJIApHU KYpUII METOJIapH, TPUAHTYJSLUSHA JIOMHXAJIALI
acociapu.

3.1. KocMuk reoae3usinu MapkKueiaepusia KyJuiami

KocMuk reonesust - reole3UsTHUHT WJIMUK Ba aMajlvuil MyaMMOJapUHH Xal
ki yayH Ep Ba caii€panapHuHr CyHBUH Ba TaOuUui CYHBUH WYIAOINUIApU
Ky3aryBiapuaad ¢oianaHuiiayn  ypraHaaurad reoje3us Oynumu. Kocmuk
reoze3us - Oy ONnii Te0Ie3UsIHUHT SHT SHTH Ba T€3 pUBOXKIAHAETTaH TapMOFu. by
3aMOHaBHI (¢uU3MKa Ba TEXHMKA TOMOHHUJAH TaKJAWUM OTUITaH YIIYOB
BOCUTAJIApUHUHT OyTyH apceHanugaH (QolijanaHagd Ba 3aMOHABUMA  YIYOB
BOCUTAApUJAH KEeTUO YMKAJUTaH >KyJa KaTTa MUKIOPJArd MablyMOT Tydhanau
VII4OB HATHKAJIApUHU KalTa MIUIAN SHAM (akaT Kywid KOMIIOTepiap €paaMuia
amaJra OIIHUpUIAIN.

['eonesuk-mapkuieineprs aMaauéTd yudyH dHT MYXHM Hapca - Oy CyHbHM
nynponuiap €paaMuaa xaja KWIMHAJAUTAH aMaIui Macajaiap COXacH, s’bHU TasHY
Ba MaxCyC T€OJIe3UK TYpJapuHU sSpaTUll, 3U4Yjall [aiTuaa HyKTajap
KOOpAWHATaJapUHU TE3KOp Ba IOKOPM AHUKJIMKIA AHMUKJIAIl, TYpJIU XWJI KOH-
reoJIOTUK Ba TeohU3WK BasubadapHu Xajd KWINII Y9yH pened HyKTraJapHu
a”uKJIam O.

Mapkieinepusaa acocuit ynuam unuiapu GPS texnonmorusimap €pnamunaa
amaira omwupunaau. Y CyHbUH Wynmom OwiaH KaOydl KUIyBYH (TIPUEMHUK)
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opacugaru macodanu yiyamra acociaHrad. by cyHbuil Mynaomaan npueMHHUKTa
I000pWIITaH CUTHAJUIapra Ba YyJApHUHI TEXHHUK XapaKTepHCTHUKalapura OOTJIHMK
0ynu6, 6eBocuTa KyIIMMUa Yidanuiap opKaiu amalra OUIupuiiaIu.

XO03Upru BaKTJAa NIPUHLUNHAAI KUXATAAH SHIM TEXHUK BOCUTAIAP - KOCMHK
HaBUTalus Ba TeOAE3Us THU3UMIAPH, ILIYHUHIEK HWHEpLMAJ] HaBUTalMs Ba
reoJIe3usi MaXXKMyajapy UIuiad YuKuwirad 0ynuo, yjaap reojie3suk-MapKIe1epusiHu
Aespiau Oapya WIMHA Ba aMaluii MyaMMOJIapMHHM Xall KWIHIIIA Te0JIe3UK
napaMeTpjapHd aHUKJIAIl y4yH aBTOHOM TH3MMIIApAUP. Y4 YIYOBIU JIA3€piH
ckaHepnam, Oy peduekropcu3 MacodagaH yayaml OPUHLUUOMHU  sTHajJa
puBoXIaHTUpHUII 0yKb, OyHna GPS (rimobai sxoiamuiHg aHUKJIAIl TU3UMH) Ba
O0opTaa nHEepUMOHaT TU3UMAaH (oiJaTaHUIITHU Tanad Kuilau.

3.2.. CyHbui iiy11011 TPHAHTYJISAUMACHHHA KYPHUII

KocMHK Treone3ussHUHI TeOMETpPUK Macajlajapura €pHUHI TpaBHTaLUs
MalJIOHN MOJENNAA, MabIIyM KOOpPJAWHATA THU3MMHIA, €p I03M HYKTACUu E€KH ep
aTpodu ¢azocuaary HyKTaHUHI XOJIATUHU aHHUKJIAll Macalacu Kupaaud. XO03Upru
naiftaa reonesuk Macananapun eunmmia ECH nmapuman doiialaHUIIHEET MKKH
AYHAIINIIN MaBXY/I. bupunun WYHAIIULI — WYJIJOLIHUHT Xapakaru
KOHYHUATIapuaaH Qoiiganannd, epiard MyHKT KoopAuHartaiapu Ba EpHHMHT
reopu3UK MapaMeTpiIapuHu OUpraivkaa aHUKJIAIIHUHT YCyJJIapu TYIUIaMHUIAH
nbopar. Y KynMHYa KOCMHUK T€OJIC3USIHUHT JUHAMUK METOAM Je0 arajiaju.
NkkuHun MyHamuIaa WyJIAONTHUHT XapakaT KOHYHJIADUHUA aHWK OWJUII IMIapT
smac. bynna ECI uu CHUHXPOH Ky3aTuluiapuaad (a3oBuil TYp Kypwiaau, Oy
NYHAIUII KOCMHK I'€OJIE3USHU T€OMETPUK METOAU NEUWIAIN.

3.2.1- pacm. Ep cynsbuii ynnomm Epaamuaa
reoIe3UK Typilap KypHUIll TaAMONUIIN

Ep cywbuit WynpomHuHr OUpop €p MyHKTH OWIaH OOFJIaHUIU KyHuJaru
dhopmyia Ounan OenruiaHaau:
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— =

R =7-p, (3.2.1)

by epna: ,51- - YmyaHraH Tornorpaguk BEKTODP; ﬁ — Ep cyHbul WYIIOIIMHUHT
paanyc BEKTOpH; El- - ep myHKTHU paauyc-BekTopH. (3.2.1) udonamnan arap, ﬁ- Ba ,31-
, BEKTOpJIap MabliyM OyJiica, yHa yJaap OpKajiu R ;» HA TONUII MyYMKUH. Ep myHKTH
paanyc-BeKTOpu Ba OyHra ynap VKM €p NMYyHKTH KOOpAMHATalapyu Ba YI4aHTaH
BEKTOp MabliyM O¥yica, Ep cyHbuil WYIAOMIMHUHT XOJATUHU AHUKJIAIl MYMKUH.
Myaunr yuyn (3.2.1) udoma KOCMHUK T€OAEC3USHUHI AaCOCHM TEHIJIaMacH
nevwnanu. OnauidruHa KypuHTaH Oy ¢opMynaman amanaa ¢GoigallaHdIl aH4da
Mypakkal Ba y aCOCaH UKKWTA BapUaHTAa KYJJIAaHUIAIN:

1) Ep cyHbuil HYIOOIMIMHUHI XOJIATH €pJard WKKU €KW YHJIaH OPTHUK
MYHKTJIApJaH Ky3aTUIaau;

2) Ep cynbuit ByIIOIIMHUHAT X0JaTH (pakat OUTTa MyHKTAAH Ky3aTHIIa 1.

buprHuM BapuaHT y4yH:

R\=F — p1; R, =7 — p;
€KH1
AR =R, — R,

FARYN (322)

by epna AR vxxn €p NyHKTUHU OOFJIOBUM BaTap BeKTopu. byryH Ep 1o3acu €ku

YHUHI KaTra KMcMura €Muiral XopJa BEKTOPJIapUHUHI TYPUHHU TacaBBYpP KHJIWIL
KUMMH sMac. bynna Ep cyHbpHil WYIIOIIMHUA YPraHUIIHUHI T€OMETPUK METOAU
amania KyJUlaHWIMOKIa. by meron HucOuitnup, ayHku OyHAa ep MyHKTJIAPUHUHT
¢dakar y3apo XojaTH aHMKJIAHAIAH. Y X0J/a KOOpAMHATa TU3UMUHUHI OUpPOp €p

—

OYHKTHHUHT R, paanyc-BeKTOPHHH OONUIaHFUY HyKTa cudaTtuma Oenrumal,
UXTU€puii KOOpIWHATA TU3UMHU ONHMHAIU. byHIaH KYpuHUO TypuOIu-Ku, NIy
KOOpAMHATa THU3HMUJAArM XoxJjlaraH OOIIKa HYHKT XoJaTu mIy udgoja Barap
BEKTOPJIapH OPKAJIU OJMHAIM.

— = —

R.=R,+YAR.. (3.2.3)

Arap 0olll MyHKT MabiyM pedepeHI-dIUIUIICon/ra Taaaykian Oyica, yHaa
BaTap BEKTOPJIAPUHUHI XaMMa TH3UMU YHra (pedepeHIl-dIUTMICOUIra) OOFINK
oynanu. KocMHK OOBEKTIAPHUHT CHUHXPOH Ky3aTyBHJIaH KypWIraH TI'€0JIe3UK
Typaap agabuéria KOCMUK TPUAHTYIISIIINS HOMUHU ONTaH. Arap Ky3aTuill 00beKTa
(dakat Ci Oyiica, yHIa WYJ0II TPUAHTYIISIITUSACH aTaMacy KYJIIaHUJIau.
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Arap EpHuHr cyHBHI WynmOmM Ky3aTyBM CHUHXpOH Oyimaca €xku (akat
OuTTa ep ro3acu MyHKTHIAaH Odubd Oopwiica, xoxjaraHda yi3rapaau. bynma (3.2.1)
TEHIVIAMAaHW KyJUlalll Y9yH T€OLEHTPUK PaguyC BEKTOPUHHU 7 G Kepak, y

kynruHa ECU xapakar HazapuscugaH aHukKJIaHaad. bupop MOMeHTHa yia4aHTaH
Tonorpauk BEKTOp yUyH ymiOy Ty3aTHIll TeHIJIaMaCHHU KEJITUPUIIT MYMKUH.

47 -dR +[(, — Ro) — Bua)] = 0 (3.2.4)

by Ttenrnamana dR’ (Ty3aT™Ma BEKTOPUHHUHT €p IyHKTH paJHycC- BEKTOpHUra
HucOarTaH) - y3rapmac oynaau. d?_"}—BCKTopH - Ep cynbuit iynaomHuHr opouranaru
XapakaTi HaTwkacuaa xap rain saru Oymanu. Jlemak (3.2.4) TeHrimamanap
Tusumuzan di sa dR BEKTOpJapUHU OWprajvkia aHUKIAll MacaJaCHHUHT €IUMHU

oo =¥
UyKk. HIyHuHr y4yH Kepakii HOMabilyM cudaruna " reoleHTPUK-BEKTOPHUHHUHT

KOOpJIMHATaJapu »dMac, Oalku opbura mapaMerpiapd KaOysn KWIMHAIH.
XapakaTiap HazapuscHIaH MablIyM-KH, arap OpOuTa D3JEeMEHTIapu Ba BakKT

o =+
MoMeHTNIapu t Oepuiran OVysica, T TEOLEHTPUK-BEKTOPHM aHMUKJIAIl MYMKUH.
Opbura mapameTpiIapuHi YMyMHUIIAMITAPUO Kyhngaruda OenruinaiMun3: (i1, 2,

O3, 04, Os, Qs, YHIQ T paguyc-BeKTop Ompop (yHKIHS 1ae0 TacaBBYp KHJIHII

MYMKHH.

F=F(q), i=1,2, ........ 6 (3.2.5)
Ba
- e ar
i = Zi: Sodg (3.2.6)
(3.1.6) udponanu xucobra onud (3.1.3) popmyna Kyhingaruyua E3mnaau:
6 . -,
Z - dR+1="1 (3.2.7)
i=194

Oxwupru udonara 9 Ta HOMabIyM NapMeTpiap KUpagu: opouTa FIeMEHTHUTa
6 Ta Ty3armMa Ba ep MNYHKTH KOOpAMHATacura ydra Ty3aTMma. H3nanaérran
napamMerpiap KMMMaTUHUA TEHrjJaMajlap TU3UMUHH OJUII YUYYH TYKKH3 MapTa €Ku
KYTIPOK Ky3aTull Kuosaek KypruHaau.

Typnu ep cTaHuUsJIapyUiaH CUHXPOH Ky3aTWIran c)epruk KoOpAruHaTaIapHu
ECI1 UYyHAIUMIIUAAH DJIEMEHTIApU OJIMHTaH (Pa3oBUM T'eOJe3UK Typra WyJaom
TpUAHTyJsdIusicu  jAedwnaan. Macmtabuu Ba  UYNJIOIMI  TPUAHTYJSALUSICH
AHUKJIUTUHU OIIMPUII YYYH YHUHT TYpPJIM KHUCMJIApHUJIAa YM3UKJIM Yidaiap
Oaxapuiuiiy 103uM (Macoda, Macodanap dapku €ku paguan Te3IUKIap)
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ﬁynnom Tpuanrynsiuscuia AB Oomuianfuy myHkTiaapaaH ydra (3.2.2
pacM) MyHKTTa CHHXpOHuam ouian, 6omka ECH xoopauHaTanapy TVFpu (ha3oBHii
KECTHpPMaJapy euyMMHIaH aHuKIaHangy. Keitmmuanmk ECU mmer s;  Ba S
XxojaTiapu OONUIaHFUY MYHKT cudartuga OJuHUO, yJapHUHTr Epaamuaa P
MyHKTHUHT XOJIaTU TeCKapu KecumTupuinl OunaH onuHaau. LlyHunr yuyn
KEJITUPWITaH yCyJl KECUIITUPHUIL YCYIIU JAeHniiaau.

3.2.2 - pacm. Kecummtupurn meToau

CunxpoH rypyxjap ¢akar UKKUTa WYHaIUIIJaH uOopar OYyiran Hynmorn
TPUAHTYJSIITUSCUHNA KYypHIIl BapUaHTH, TAIIKWJI STUII Macajlacuia oaauiaup. by
epJia Kyiuaara xoJarjaap OVIMIIN MyMKHH:

1. V3u 6urra Gommamrud OHTTAa aHUKIAHYBYHIAH HOOPAT Xap OHp MYHKT
xybriurn yayn ECH uuHr ukkn xonmatu kysatmiamn (3.2.3-pacm). Homabiaym
XOJIaTJIM HYKTaHW aHUKJIOBYM HT KaM OONUTAHFUY IyHKTJIAp COHU MKKHUTA TEHT.

2. Xap oup nyHKT xybTiauru yayH EpHuHT cyHbuil ynnomm (akat ourra
XO0JaTH aHWKJIaHAJIW. BoIIaHFWY MyHKTJIAp SHI KUYMK COHU ydra TeHr (3.2.4-
pacm).

3.2.3-pacm. Barap ycynu
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Barap ycynuna Asi Ba PS; WyHanmunuiap CUMHXpoH yia4yaHuO, dazomaru Qg
TEKUCIUKKAa (PUKCUPOBKA KWIMHAAW, Oy TCKUCIHK CHHXPOHJIAII TEKUCIHUTH
nenunaau. S; uynnommuaa ynuanran wyHanum ¢azona Q, Tekucnuruau o6epaau. by
WKKUA TEKUCJIHUK Keculirad 4yu3uk AP (Batap) Ep to3upa €raan Ba Oonutanruy A
NyHKTUHU aHUKJIaHyBYM P TyHKTH OujaH Oofnaiiu. EClluu B Ba P
MyHKTJIApUJAH OJIMHTaH Ky3aTyBHJaH UKKUHYM Xoijaa BP onunamu. P nyHKTH
xonatu AP Ba BP BaTtapmapu kecTHpUIIWJAH aHUKIAHUIIM MYMKHUH. IIyHuUHT
yUyH WYIJOII TPUAHTYISLIMUIACUHU KYPUIIHUHT OyHIa YCynu Batap YCyiH
JNCUMIIA/IN.

\
=~ t\ //I

W

B

B T

s
? z /? 33

S

S,?\
1
|

3.2.4-pacm. Slccu TEKUCTUK yCyIn

3.2.4-pacmaaru WYNIONI TPUAHTYJISIUSICHHUHT IAKIUAaH OONUTAHFUY Ba
OXHPTH aHUKIaHYBuM myHKTIapaaH ECH dakar 6urra xomatu kysatwiaan. by
Ky3aTyBJIap/IaH SICCH TEKHUCIMK TEHIJIAMACHHU TY3WII MYMKHH. AHUKJIaHAETTaH
MyHKT OWiIaH OOIIKAa UKKHW MyHKTJIAp Ky3aTyBU CUHXpOHIUP (Oup-O6upura Mocaup)
Ba y SHAa WKKH SCCH TEKHUCIWK TEHTJIAMAaCHHUA TY3WII WMKOHUHH Oepaju.
[TyaktHuHT (a3omard XoJjaTH ydTa TEKUCIUK KECUITaH HyKTa cudaruga
aHUKJIaHaIu. by ycyn Tekuciukiap ycyiau 1e0 HOM OJiraH.

Myniour TpHAHTyISIMACHHN KypHII yayH YIIUaHraH KaTTaduknap cudaruaa
ECI napuHuHT ep 103acu MyHKTIMPH Ky3aTyBH HATHKAJapu Ba YIapHUHT Gab3u
Oup pyHKUMSIIApU OJTMHAIY.

3.2.5-pacm. Uynaom tpuanrynauuscu 6uinan
YymyaHaguraH KaTTajaukiap
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X

3.2.6-paauai Te3IuK
beBocuTa ynuanaauran KaTTajaukiap:

Ons - Ep cynbuit HynaomMHUAT TONOTpauK OFUIITN

Ohs - Ep CyHBMI UYJIOOIMIMHUHT IONAY3 €KM YMYM €p THU3UMHUIArd TYFpHU
YMKHUIINA Yps= Ohs- S, Oy epraa S - [pHHBHUY I0JIy3 BakTH, K - epaaru nmyHKT (3.5-
pacm);

Phs ~TOMIOTICHTPUK Macoda;

S;1 Ba Sp Ep cyHbuil WYNIONIHMHT WKKW XOJAaTHAAaH K IyHKTrada Oyiran
Mmacoda éku S iymmomnan K; Ba K, epiaru myHkrraya o0ynran macoda hapku;

Ep cynbuii #ynaomHUHT pajgyan TE3JIUTH TAIIKWUI dTYBUYHUCH, SSbHHU TE3JIHK
BEKTOPU MOAYJIMHUHT KS Hiynomra npoekuusicu (3.6-pacm)

Hs - Ep cyHpuil WyNIOMIHUHAT NEHTU3 FO3WUJaH OamaHmiurd, Oy KaTTaJHK
aHWK OWp MyHKT OwsiaH OorJIaHMai M. AMMO OpOUTaHU aHUKJIalTra €paaM Oepau.

Viuanran Gypuak KaTTAIMKIApH y Ba & HU IIyHKT KOOpAMHAaTaizapu Ba Ep
CyHBUH Wynmomu OujaH OOFIMKIUTHHU 3.5-pacMJIaH OCOHTMHA aHUKJIAII
MYMKHH.

17,.= arctgm (3.2.8)

xs— Ay
Zz—2k

V(XA )P +(ys— Vg )®

p Ba Ap 4M3UKJIU YIIHOBIAp YUyH Kyhuaaru udomgamus 0op.

I7..=arctg (3.2.9)

Prs :\/{:XS_XFEJE+E}IS_YFE)2+(ZS_ZFE]2 (3210)
Aprs=Prs1 — Prs2 (3.2.11)

Paguan Te3nmukHuHT K KOOpAMHATAa TYHKTIapu Ba S WYIAONI TE3JIHUTH
TalIKWJI JTYBYMCH Ba KOOpAMWHATajiapu OuigaH OOFIMKINIK TEHTJIaMacHUHU
KeNTUpUO YMKapuIl ydyH 3.2.6-pacMra MypoxaaT KuilaMu3, YHAaH KYpUHHO
TypuOaAU-KH1, MOAYJTHUHT pajyall TallKWI STYBUMCH Ba TYylla TE3JIMK KylHaaruda
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Oofnmanran 1,J,K -;map ymym ep TH3UMH VKM YpTaIUTWHU XucoOra omuo,
Kyhujarura sra 0ymamMu3

6] = v cos B
cosff = f;
= (X, — X)i+(vs — V)T + (2,-Z )k (3.2.12)

9= X[t + [v]7+ 2]k
_

by epna L], k- opTiap
8] = 210 X|E - Y]+ 29| 21) (3.2.13)

ﬁynnom re0JIe3UK TYPUHHUHT YIYOBJIAPH Y Ba O MIyHJIall XyCyCcHATTa dra-Ku,
yinap OWUTTa KOOpJAWHATA THU3UMHAA Oup-Oupura OOFIWMK OYIMaraHd xoJijia
onuHaau. IIyHUHT yuyyH XyAad 11y YJI4OBIAp OpKajau TYPHUHI OPUEHTUPOBKACH
yprauunangd. Myamnom reoaesuk TYpH MacTabu uM3MKIN Gepuiaaam (p -nazepim,

p,4p,0 - PAMOTEXHHUK YIIUOBIAP/A).

3.3. Uyajou reoie3uk TYpPJAAPUHUHT TEHIJIaMaJIapu
['eomeTpuk MeToAAa YiI4YaHraH KaTTaldukiIap cudartuaa TOMOIEHTPUK

-
paanyc BCEKTOp p, CUHXpOHHM3alWsA TCKHUCIUKIAPUHHUHI BaTap BCKTOPJIapu Ba

YIIApHUHT aJIOXM]1a KOMIIOHEHTIapuiaH (hoiaariaHuaagm.

= =
p Ba YHHHT KOMIOHEHTamapu y, & Ba |0| JapHu, UIyHHHTAEK, Macodanap

dapku Ba paauan Te3TUKIApHU Xucobnamiga Oy OeBocuTa YiIyaHTaH KaTrajaukiap
OWwIaH Wl KypamMu3, MIYHUHT Y4yH TEHIJIaMa KUYUK KBaApatiiap METOAu OWiIaH
edmsiaau. Y4aHraH Katwiukiap cudaruma Batap kommnonenrtanapu ( A,@,D) Ba

— = =
CUHXPOHM3AIMs TeKucaurn Bektopyapu Hopmamuiapu (A4,B,C) doitnananunranna
-
TEHTJIaMa KUK KBaJIpaTIapHUHT YMYMIIAOMUPHUITaH NPUHIMIHHA udomanoBun V

-
"QYV, mapru 6yiinya onuHMIIM Kepak. ['€ofe3uK TYpIapHU KOPPENST iy Ounan

TEHTJIAMTUPUINAA (TEKUCIIMKAA) IIApTIM TEeT JaMaliap TH3UMH, IapaMeTPHUK
TEHTJIAIITHPHIINIA dCa Ty3aTManap TEHTJIaMacH TU3UMH aCOCUH XHCOOIaHA IH.
Wyniom TpUaHryIsuusacy iyHaTUIIM GUTTa KOOPMHATA TH3UMHAA (I0JTy3
€k ymMmyMm ep) Oup-Oupura OoOFiauK OynMaraH paBuijga aHukjganaau. [IIyHuHT
yayH OyHAail Typna HuruHIWIAp mapTH, Gapku €ku JUPEKIMOH Oypuak kadu
mapmiap naijgo Oynmaiiau. bomkada kuiub aifTranma, WYagoml reoje3usicuia
onuil Teojesmsna Oypuak mapTiapu Ae0 aramagurad mapTiap OyiMaiiau.
Nynnom reoxesnsacuna 6asuc, Kyrd Ba KOOpAMHATA IIAPTIAPH TYJIa CaKIaHA/M,
dakaT OornmoBuM Oypuakiap ¢dazomaru TYFPUUM3UKIAp opacuaaru Oypdakiap
OwlaH aJMAlITUPWITAHIWTH, yhap y3 HaBOaTuaa cQepuk KOoopJauHaTa

39



byHKUMATapy OYIraHiauru yuyyH Oy TeHriama kod(PpQGUUUEeHTIApUHH XucoOJarl
MypakkaOnamanu. byngan Ttamkapu, <[>a30BHil T€0AE€3UK TypiiapAa Y3ura Xxoc
TEOMETPHUK IapTiap Mmaao 0ynaau-ku, sccu Typiapaa OyHra yxiami Hapca Hyk.

VYuTa BEeKTOp KOMIUIAaHAPIUTH MAPTHUHU (TEKUCIIUK MIAPTH) KYPUO YUKAMU3.
da3zonarv TEKUCIUKHM y4Ta HYKTa OpPKAJIW YTKA3WIll MYMKHUH, siHA OUpOp TYFpH
YM3MKKa Mapamien OYyJiraH WKKWAra HyKTa Ba HHUXOST OEpuiraH WKKU TYFpU
YM3UKKA Napajuiesl OuTTa HyKTa OpKaJId YTKAa3uIll MyMKHUH.YJapra OuTra 3JieMeHT
(HyKTa €KW TYFPUYM3WK) KYIIWIMIIK OWTTA MAPTIM TEHrJaMa Maijio Oyauiira
om0 kenaau. 1,2,3 HyKTaJIapHU OUPJIAIITUPYBUM TOMOLUEHTPUKHUK BEKTOP
KOMMJIAHAPJIW WIApTH Kyhduaaruda €3uiaau:

AR, -AR,, - AR,,=0 (3.3.1)
éxn [(R? + dR,) — (R2+ dR,)][(R? + dR,) — (RS + dR,)] =
[(RS+ dR,)— (R +dR,)] =0 (3.3.2)

— —

By epma R} - paamyc BckTopHHMHT nacTnabkm Kuitmatn; dR; — TeHrmamanmas
— =

aHuMKIaHran Ty3arma. Arap AR;; Bekrtop oxupu Ba Oomm (AR; = 0),¢dazona

MaxKaMJIaHTaH Oyiica, HOpMHpOBKaaaH cyHr (3.2.2) Kyitnaard upogaHu O4aMu3:

F= 512 &13 523 (3.3.3)
by epna
. _R-F
ij — —
R = R}|

(3.3.3) Tenrnama y4ra 3pKuH BEKTOPHUHT KOMIUTAHAPIIUK MIApTH Aeb aTaica
Makcajara MmyBopuk O0yiaaau. Y KoopJMHATa KYPUHUIIKIAA KylHuaaruda oyinaam

i, my; mni;

ﬁ: liz my3 ny|F0 (3.3.4)

Lz My MNyj

by epaa I,m,n- AR - BeKTOpHUHI HYHAITHPYBUM KOCHHYyCIApH.. bupuHum KaTop

aJIeMEeHTIapH OYiinua aHUKJIOBYMHY TaKCUMJIacak Ba
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A = mnz—many,
B =nil> — naly,
C = lim; — Imy,
HU XUcoOra onud,KyHugaruHu oJlaMus3.
F= 1, A+ m;B+n;,C =0, (335)

—= —
rae A,B,C - Tekucnuk TeHrnamacu kodpdumuenta 6ymm6, A Ry, BaAR,,. ra

napaien. R Bektopu epaaru nyHkTiaapau oupnamruprasga (3.2.5) D, Dy ,D,
BaTapJIAPUHUHT KOMIUIAaHAPIWK MAapTUHU udonananau (3.5-pacm).

F= LA+ MB+NC=0, (3.3.6)
L,M,N-D Barapuunr iiynantupysun kocunyciapu A.B.C

A=tan®, sinA; —tan @, sin A,
B =tan®,; cosA, —tan @, sinA, (3.3.7)
C =sin(A, — A;)

dbopmyna Ounan xucoOnanaguran D; Ba D,, D3 Batapnap umaiino xuirax
—
TEKHCIUK TeHrinamacu kodddunuentu. Arap Outra AR Bektopm epaaru

NYyHKTJIApHA OWpialiTUpca, MKKATA OOLIKACH €p MyHKTIApHUHH HyiIAom OwiiaH
Oupnamtupca, y xonaa teHriaama (3.3.6) maru kypuHuiiHa onaau, dakat A,B,C
kod(dpunreniapu Kopuaaru popmynanaruaek oyaaau.

V§n10m TpHAHTYIANMACHHN TEHTIAIITHPHII YAYH IIAPTIN TeHTIaMAalapHH
yinuaHran Kuimatra HucOataH (€xku YymyaHran cudaruna TaHna® OJIMHIaH)
YU3UKJIA KYPUHUIITa KEITUPULL JIO3UM.

YuTa BaTapHUHI KOMIUIAHAPJIWUK Ty3aTMAacH IIAPTIM TEHIJIaMacu Y4yH
OoXHpHuJa Kyluaarura sra 0yaaMus:

2a; Uy + 2D vg + W =0 (3.3.8)

3.4. Uyanom reoae3suk TYpJapuHu KyPHII MeTOIAPHHHHT
TaKKOCJAaHUII Tabpuduiapu
I'eone3uk Typnap opOutan €ku reoOMETpUK METOoA[a KYPUIUIIUIAAH KaThUl
Ha3zap, YJIApHUHT MakKCaad e€pHard IMYHKTIAp KOOpPAWHATAIIAPUHU OJUIILIHP.
[IIlyHuHr y4yH TYpHM KypUIIHUHI Xap KaHJal MeToauaa XaM acocCuu
HOMAbBJIyMJIap 1Ty TYp TYHKTH XOJATJIApPUHUHT BeKkTopiapu Oymamu. Acocuit
HOMAbJIyMJIADHU  aHUKIamra é€paaM  OepaguraH  OpajidK  MabJIyMOTIIap
Kyiimparunap: op6uran merogna (CU  XapakaTHHMHT GONLTAHFMY IIAPTIIH
BekTOpiapu (o (fy ~ BaKT XonaTHaa), reoMeTpuk Meroipaa sca x — ECH uumr
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aloxuaa XoJlaT BEKTOpH. ,Xap WMKKajla MeToajna xam OeBocuTa Yiyai
ycyiutapuaaH (origanaHuiagy, IyYHHHT Y9yH KUYUK KBaapaTiap METOIU HYKTau
Ha3zapuaaH Oy MKKH METOJa OJMHTaH TYpiap Xuco0-KuToOuIa mpuHImuan Gapk
HyK. @apk IIyHJa-Kd, KaliCH OpaJIMK HOMabJiyM: OOLUIAHFUY IIApT BEKTOpHU (| Ba
ECI xonmaTH KOOpAMHATACH Ty3aTMAcH BEKTOPU X HH OpOMTal Ba Ie€OMETPHUK
MeTojla Makcajara MyBO(MUK paBullga uukapud roOopuinra O0oriuk. [IyHkTmap
KOOpJIMHATACH OJIMHAJIUTAH KOOpJIWHATAa TU3UMIIApU XaM Typiudaaup. Hatmwkana
opOutan meron OwiaH TYp KypwiraHiaa, y Ep Maccacu Mapkasuta KyHWIran
KOOpJMHATa TU3UMHIA OYI1aau, TU3UM allUIMKaT YKU EpHUHT alinaHui YKu OunaH
Moc Tymaau. JleMak ¢akar 1y MeToAruHa rcojie3usiHIHT aCOCUN MacaiallapuiaH
OMpPUHM TYJWK €4a OJIaJih, TEOMETPUK METOJ OWJIaH KypuJiraH TYp 3ca pedepeHil-
AIUTUTICOMT OONIJIAHFUY MYHKTIAPH TU3UMHUJIA KOJTA/IH.

OpOurtanm Ba TeOMETPUK METOMJIAPHU COJUIITHpPraHaa, OpOUTaT METO/
6miaH onuHraH HaTkanap ECU xapakaT nuddepeHnuan TeHrIaMacHHHUHT YHT
TOMOHUHH XHcoOjamjga OonuiaHFud KuiMatiap cudaTuaa OJUHTaH Teopu3uK
napaMerTpiap xarocura OOFIUKIUp. Y ECI Xapakar KOHYHUHHU TaCBUPJIOBYU
napameTpiiap aHUKIUTH KaHjal Oynumura OOFiIuK OYiIMaraH MyHKTIAp ¥3apo
XOJATUHUHT HYIIIOMI TPUAHTYJISAIUSICH aHUKIUTHIAH KWIuK dKaH. [IyHuHT yayH
OONUTAaHFUY MYHKTJIAp OWJIaH aHWKJIAHAJAWTraH OepuiraH KOOpJIWHATA TU3UMHHHU
cakJall Kepak oynranaa Typ KypuIIHUHT T€OMETPUK METOIU €K KUCKA €11 METOAH
Kymianmaag. Op6uTan MeronHH Kymutam yayH ECH kysarmimaérraH XonaTHHH
xucoOiamijia BaKT MOMEHTUHM aHUK OwWiumi, OONIIaHFWY HYKTajaH Iy
MOMEHTrada XapakaT TeHTJaMacHHHM WHTerpaiam maptuaup. OpOutanm meTon
yayH ECH HUHr CHHXpOH GyiraH Ba CHHXPOH OyiMaraH KysaTyBiap (Ymuanr
éiura rymaauras) spoKIu dKaHJIUTd KYPUHUO TYpHOIH.

yauHr yayH opbutan MeToA Kyn ymyanuiapau tanad kunagu. Ly Ounan
Oupra TEOMETPUK METOjja OpOWTal METOJ Y4YyH SIPOKCH3 OYyiIraH Ky3aTyB
HaTWXanapuaaH (oiganaHuil MyMKHH. bupuHum HaBOaTaa Oy eHrumia Hyaaoui-
OaJITOHJIAPHUHT CUHXPOH Ky3aTyBHUra OOFIUKIUTH ByHJaH Talikapu reoMeTpuk
METOMJIaH, Kyla KaM Ky3aTyB Marepuaiapu cababmu ymyam €idura Kypuil
MMKOHMHN OepMaiimuran orup ECH napuHMHT amoxuma TypyxXd Y9yH XaM
doiiananum MyMKHH. MYm0m reofesuk TYpHHH KypHIIIa TeOMETPHK Xam/a
opOuTan MeToAJIap/laH, YIApHUHT KOMOMHAIMsIIapyuaaH (poiiianaHnuiaim.

3.5. Uy anom TpuaHTyIsIMSCHHY JIOMHMXaJIa1 acocaapH
l'eone3uk TypiiapHu JloMuXajlalml - XOXJaraH Typ Y4YyH Ty¥pu Oyiras
yMyMuUii Tajnabiapra puos KWIMHIaH xonjaa Ep ro3acuiaru nyHKTJIapHUHT YPHUHU
aHuKJaaad uboparaup. bynapaan acocuiinapu:
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— TYp MyHKTJIapU 3UWIUTH MYJDKaJUIaHTaH Makcajara MyBO(DHMK Ba YHUHT
KEMUHI'Y UIUIATWIAIINATA MOC KEJIUIUINATH;

— NYHKTJIAPHUHT ¥y3apo >KoWiamuiy (TYp IAKIW) TYp SJICMEHTIapUHU
OeNruIaHraH Aapaxkaja aHUKJIAllHA TAbMHHJIAIIN Kepak.

— TYp KypHILIJa SHT KaM MEXHAT Ba MOJJIMM Xapaxkat cap(iaHUIIN JIO3UM.

ECUun xysatmm épaaMuja KypMIraH TeOlE3MK  Typlap-iyiom
TPUAHT YJISALUACU Typaapu y3ura XOCIHUP. bupununan, YOI
TPUAHTYISIMACHHUAHT  SIXJUT TYPIAPUHUHT epjiard nyHkTiapy Ba ECH uu
opOuTazaru OeNrWwIaHraH XoJjaTyiapyu KUpaau, SbHU OMp Heda ep NMyHKTJIapuJaH
Ky3aTuiaradl ¢aszofaru HyKTajap CUHXpOHAHWp. Epnaarm nyHKkTIapra Teruunuiu
ymyaHaéTram KaTTanmukiaap coru y éku 6y ECH HUHT Iy XonaTHra TErHILIH IypyX
TAIIKWJI KWIraH ViadaHaéTram KaTTajdukiap coHujaH dapk kuiaau, KeluHru
KAaTTAJIMKIIAP COHU WYJJIONIHUHT OCpUiIraH XOJIaTU Ky3aTWJIaJUraH ep MyHKTJIapu
COHHM OmiaH yerapajaHrad. bupop epaaru nyHKTIa HUFUITAH Ydanuiap COHHM aca
yerapacus.

Mynaom TpUAHTyNANMACHHM Joinxanam (akaT koif TaHIAUIIaH nGopar
smac. Epparm mysktiap koiimammmm Ba ECH XonarinapuuHuer 6Hp-GupHra
MYBOQUKIUTH XaM Myxumaup. by myHu kypcataau-ku, #Hyngom TpuaH-
TYJSIMAACUHA JIOWHMXAal ECU opOuTacu mapaMeTpiapuHH XaM TaHJIAIHA V3
MumMra onajd. MYIjom TpHAHTyISIMACHHUHT OOIIKA XOCCACH - ep MyHKTJIapH
Ownad O0eBOCHTA aJOKAHUHT UYKIUTUAND. YJap opacujiaryd ajioka WyJiaou XolaTu
OpKal{ aMaira OIIMPWIAAW. MYImom TPHAHTYIAUMACH INAKIM — AHUKIHK
XapakTepUCTUKaNapu Oyitmua sxmm Oymca-na, ECH  kypuEMmm mapriapu
Oy3WIraHu yuyyH amalija KyJiai MyMKAH OyaMai KoJaau.

bapua myHkTIapaa Ky3aTuiiaa Kyiuard mapTiapHa 0a)apHuill JO3UM:

o UYyNaomHUHT  Oypyak OanaHAJWUTU TOPU3OHTAAH  OenrujiaHraH
yerapajaH KaM OyJIMaciIuru Kepak;

o Ky3aTys nynkTiaapu Ba ECH opacuna TYFpu (reOMETpHK) KypHHHII
OYIUIIM KepaK;

° Kyém, Ep. Wymmom Ba eplarn HYKTAJIAPHUHT y3ap0 KOWIAIIyBH
HUynaomnu wiay3iap GoHuaa Ky3arui MIMKOHUHU OeplIn Kepak.

[lynnaii  xkunuO, UYAAO0II TPUAHTYISIHUACUHU JOMMXamnaml, Ky3aTUITHUHT
OHT SXIIM IapTiapu OwiaH pean MapTIapHU COJMUINTUPHUIN HATHKaJapUHU
amoaTTa Xxucoora oJaau.

ﬁynnom TPUAHTYJSIITUSICUHN JIOWMXATANIHUHT WIMHANA acocu ymly Typaa
YpraHWwiraH XaTOJUKIAap KOHYHUATIIADUHUHT TabCUPU Ba YJIAPHUHT TYp
HIaKJUTApUIAr  XYCYCUSATUAMP. AHMK JoWMXamnanl Oup MyHYa uerapajaHraH
MIAPOUTAA TYp KYPUIIHUHT OHI SXIIM BapUaHTUHU TaHiad onum Ouiad
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OormukAup. Ynap Kyduparuiaapaup: ¢GuU3MK-Teorpa@uk [MApoOUTIap, TYPHUHT
Gepunran 6ap3u  KarTamukiaapy, umkapwirad ECH mapuman  ¢oiimananum
3apypusTH. JloiuXanam HaTIXKAacha epiard CTaHmusuap Kypcatwiran, ECH
opOuTacu nmapamMerpiapu Oepwirad, TYp JIEMEHTJIApU anpuopiiapu XUCOOJIaHTaH
Ba ECU ky3aryBu GaxapmiaéIran iyIIoIIOCTH HyKTanapd KypcaTHIraH COHJIHI
€KU rpa@uK KYpUHUIIIATK HATHKaJIap OJTMHAIY.

ﬁyﬂnom TPUAHTYJISAIUSCUHN JIOWUXAJTAITHA UKKU TypyXra OVJIHIII MyMKHH.
buprnHuM rypyx aHUKJIMKHH KypcaTaau:

— m,, Mg, M,, M,,,6eBocuTa yIyamuiap XaToJIury;

— WYJIIONI TYPHU JIEMEHTIIAPH XaTOJHUKIIAPH, MaCAJIaH, M, - XOpJl WyHAIUIIH
XaTOJIUTH,

WkxuH4M rypyX JOMUXATAITHUHT T€OMETPHUK XYCYCHUsTIapuiaH noopar:

— IMYHKTJIap opacujaru ypraya Macoda Ba MyHKTIAPHUHT 3UWIUTH;

— ECH Gananmmry;

— ECH ky3aTUIIHHHT MaKCHMaJl 3eHUT Macodac;

— ECYIHMHT NyHKTJIAp/IaH 30MANAPHUHT CHHXPOH KYPHHHUIIH KarTalHKIapy
Ba LIAKIIH;

— BaTapjlapHd  aHUKJIAIl  YYyH  CHUHXPOHJAIl  TEKUCIUMKIAPUHUHT
YKOMJIAIIIUIIIM Ba COIIH;

— ECH ra ityHanum, BaTap Ba TEKHCIMKIAP OPACHAATH OypUaK;

— OXUPIY MyHKTJap Ba Oa3UCIapHUHT KOMIAIIHILIH.

Jloimxa WNUIAPUHUHT Ma3MyHH JioWMxa OoNUIaHWIIKIA  KaHjan
XapaKTepUCTUKaJIap MabiayMiaurura 0oriauk. OgaTaa MKKUTa Macala KyHuiaau:

—0abp3u OWp Ty3WwIraH Joluxa OViu4a TYpAaru TMyHKTIAp XOJaTH
AHUKJIUTUHUHT alpuop XUcoou;

— OepwiIraH NyHKTJIAp XOJaTH AHUKJIWTMHUHT JIOMMXa Y4YyH ONTUMal
XapaKTepUCTUKATapUHU TaHJIall.

Ha3zopar caBosusiapu

1. Kocmuk reoje3ust — reoIC3UsTHUHT KaHaa Oyiaumu?

2. 'eone3uk-mapkiieiaeprs aMaauéTy yayH CyHbUN Mynaonmap épaaMuaa
XaJl KWIMHAIUTaH aMajiiid Macaliajlap M4uja SHI MyXuM HUMa?

3. Mapkmieliiepusga acocuil ymyam uWImapu KaHAail TeXHOJIOTHsUIap
épamMua amanra omupuiaan’?

4. GPS texHonorusiapy Kanaail macodanu yaJaiira acocjianran?

5. [IpuHuunman  KuxaTAaH SHCM  KOCMUK  HaBHrauus  Ieo/Ie3HK-
MapKIICHACpUSIHUHT MyaMMOJapUHU Xal KWINIIJAa KaHAal TU3UMIIapliaH
xucoomanaau?

6. ECH iiynanuuuapuaan Kaiich 6MpH reofie3uK UILIap/a KyuiaHagm?
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7. ECH épramuza spaTuiran reojie3MK TapMOKHH YN3HO GEpHHT.

8. KocMuK reoie3usTHUHT acOCHU TeHTTIaMaCHUHU KEJITHPUHT .

9. KocMuk Ba Hynaoi TpUaHryJsiiusiiapy opacuia Kanjaai ¢apk 6op?
10. Kecumrtupuin ycynuHU KaHAal TymryHacu3?

11. Slccum Ba Xopaa ycyiiapu HUMa?

12. Ydra BeKTOpHU KOMIUIaHAp WAPTIUTUTa U30X OCpUHT.

DoigaIaHUITaH axaduéraap
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380-385
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System, 2nd ed. Artech House Publishers, Boston, p. 250

5. Hofmann-Wellenhof B., Lichtenegger H., Wasle H., 2008, GNSS -
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4-maB3y: WGS-84 Ba PZ-90 koopaumHaTajap TU3UMJIAPH OPACHIATH Y THIII
napametpJiapu (2 coar)

Peixka:

4.1. WGS-84 xoopvHaTa TH3UMH.

4.2. PZ-90 xoopauHaTa TU3UMHU.

4.3. Pakamiiu Tonorpaduk KapTaH! TY3HUII

4.4. Y4 yimuamiu TYFpu Oypuyakiii KOOpJIMHATA TU3UMHTA YTHIIL.

Tasinu cy3nap Ba ubopanap: WGS-84 xoopaunatamap tuzumu, WGS-84
KoopauHataiap tuumu, PZ-90 koopaunaTtanap TU3UMH, pedepeHII-DITUTICOUT
napamMeTpliapy, YTHII apaMeTpiIapH.

4.1. WGS-84 koopauHaTaiap TH3MMH

GPS Ba I'NIOHACC na xap xun Oup-Oupura OOFIHMK Oyiamaran ymymep
TEOICHTPUK KoopAuHatamap TusuMugad (oimananaan. GPS WGS-84 (World
Geodetic System, 1984) koopaunHatanap tu3uMuaa Qaonuar oaud Oopanu.
[JIOHACC - »sca I13-90 (ITapamerpsl 3emumm - Ep  yauamnapu, 1990)
KOOpJIMHaTajIap TU3UMHUJIaH doitnananagm. Nkkana TU3UMJIaru
KOOpJMHATaJapHUHI Oup-Ompugan ¢apku SngaH 1o 15 Mraua Oynaam.
Hcrepmomummapra OepwiiaiuraHn HWYIAOII XapakaTH XaKdJard HaBUTAIlMOH
MabJIyMOT TEOLEHTPUK KOOpAMHATa TuduMuja makwuianaau. [y koopauHaTa
TU3UMUJIA WYIIO0IT MPUEMHHUTHIA UCTEBMOTYHN KOOPANHATAIAPU XaM aHUKJIAHA]IH.

WGS-84- 6yTyH nyHE reone3uk Tuzumu — 0y 1984 iinn koopauHaTa TU3UMU
(WGS-84) - ymym ep tmsumuuu udomanad, y AKII XJIK (BMC CIIA)
TPAH3UT cywbuil Wynaom paguoHABHUralus TU3UMUHHUHT JIOIUIEP YIIYOBIApHU
HAaTW>KaCUHUHT foruiep TasgH4d TU3uMu NSWC 9Z-2 Hu aHMKIAIITUPUIT OPKAJIH
OJTUHTAHIHD.
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4.1.1- pacm. @a3zosuit myzpu 0ypuaxiu Koopounamaniap

WGS-84 - xoopauHaTa 06011 YKIapy KyHuaarnda aHuKJIaHa

— xoopauHata 6omu — Ep mapkasu, Z yku - Xankapo BakT keHramu BIH
Kapopura kypa Xankapo maptiu koopaunata 6omu CIO ra itynanras;

— X Vxku - 6om mepuanaH WGS-84 TeKUCIUTH Ba JKBATOP TEKUCIIHUTU
KeCUIINIIN HyKTacu Oynu0, Oom wmepuauan cudaruna BIH anuknaran Hymb
MEpUIHAH OJTUHAIN.

—Y Vxu - Epra 6ornanran Ba koopauHata 6omm Ep mapkasunga Oynran yHr
TOMOHJIM OPTOTOHAJI KOOpJIMHATA TU3UMHUHHU TYJIAUPAIH, Y SKBATOP TEKUCIUTUra X
Vkumad mapkka kapad (90°) Oypuak octuaa >KoUaraH.

WGS-84 Epra 6ofnanras rino0ai TasHd TU3MMUAAH TalIKWI Tonran 0ynuo,
yara Ep Mozenu xam Kupaau Ba acocui Xamja €plaMud KaTTajlukiap OujaH
aHukiaHaau (4.1.1-xanBain).

WGS-84 tuzumu koopauHarta 6oy Ba ykiapu opuentanusicu GPS Hunr 5
Ta TEKIIMPYB CTAHIMAJIAPH KOOpAMHATaIapu OpKanu aHukiaaHaau: Komopamo-
Cnpunrc, ["aBaiin, AcancwoH, [{uero I'apcus Ba KBampxaneiin.
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4.1.1-xanBan

IMapamerpaapu bearunapu Kuitmatiapu
Karra sipum yx a 6378137m
KyTOuii CHKUKIIHK 1/f 1/298.257223563
Bypyak Te3nurn ® 7.292115*10° pan/c?
Hyp te3nuru Cc 299792458 m/c
I'paBuranmon JTOUMHUNCH (Ep
armocepacunuar maccacu xucobra| GM (fM) [ 3398600.5 km®/c?
OJIMHTaH/A)
Hopwmai nmoreHnuan U 62636861.074 m%/c?
WNkxkuHYM rapMOHUK KOA(DPUITMCHTH Cxo — 484.16685 * 10

[eone3nk KEHTIUK ¢, Y30KIWK A, OamaHnmanuk h opkamu wudomananran
(WGS-84) koopauHaTaiiap aHUKIMTHA 1(G) TOPU30HTAI TEKHCIWKIA KyHUaarura
TEHT: G, = 07 = £1 M, BepTHUKan TeKUcauKaa sca oph =+1.2 m. WGS-84 tuznmu GPS
uuar CU i4oBM HaTmkamapu opkaau 2 Mapota®a aHukmamTupuinn (1994 Ba
1996 #tunnapna).

4.2. PZ-90 xoopauHaTa TU3UMH

I13-90 ¢yHnameHTan acTpOHOMHK Ba T€OJE3MK y3rapmac KuHMaTIapHH,
aroHa reoneHTpuk KoopauHatanap TusumuHu (ECK), chepuk dynkumsiap
opkanu ¢Elmiran reomoreHuuan EnnmMa koddgduuuentu kypunummaara Ep
IpaBUTAllAsl MauJOHM MOJEIM Ba HYKTaBMM Maccajnap TU3HMH, YMYMeEp
IUTMIICOMAM  yCTUAaru Kpasureoupa Oamananuk  karamorw, ECK  anoka
napamerpaapuau 1942 iimnru Musiuil pedepeHi] KoopMHaTa TU3UMUHU Y3 UUHUTra
OJIaJIN.

[13-90 TH3uMHU Teone3uK MYIIONUIAPHUHT (JOTUiep, V30K YadamMiiu
pPaAMOTEXHUK Ba Jia3ep) Ky3aTyB HaTWXKaJIApUIaH, MWYJIJOUUIAPHUHT JIEHIU3
caTXMJlaH OaJlaH/UIMTUHU YIYallJaH Ba WYIIONIIApHU FOJIIY3JM OCMOH KabpHaa
cyparra onuml opkanu Byxyara kenrad. [llynunraex, [JIOHACC Ba DTAJIOH
wynmom Tu3uMIapurada OynraH MacodaHd Jazep Ba PATUOTEXHUK  YITdarn
HaTwkanapuaaH, JlyHE okeaHH Ba KYpYKJIMKHUHT TPABUMETPUK MabIyMOTIIApUIaH
dholiganaHuraH.
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4.2.1- pacM. KpacoBckuii 3IAIICOUIU

PZ-90 koopauHata TU3UMHHUHT mapamerpiaapu 4.2.1  skamBanga
KEJITHPHUITaH.
4.2.1 xanBsan
ITapameTtpaapu bearnaapu Kuiimatiapu

Kartra sipum VK a 6378136 m
KytOuit cMKHKIIUK 1/f 1/298.257839303
Bypuak Te3nmurn w 7,292115°10° pan/c™?
Hyp te3nuru C 299792458 m/c
I'paBuranion  noumuiicu  (Ep
aTMOC(epaCHHUHT maccacu | GM (fM) | 398600.44 *10° m3/c
X{COOTa OJIMHTaH/A)
Hopman noteHuuan U, 62636861.074 m?/c?
NxxkrHYM rapMOHUK KOADPUITHECHTH Cao — 484164.953 * 10°°

[13-90 mapkasu Ep maccacu mapkasuja Oyiaran Tyrpu Oypyakiu (a3zoBuii

ti3uM 0ynuo, Z yxu IERS TaBcuscura kypa anuknanrad CIO ra iiynanran, X yKu

BIH Genrunaran SKkBaTOp TEKHCIWTH Ba HOJb MEPUAMAH KECUIIUIN HYKIracura
WYHaJraH, YHUHT VKU 3Ca TU3UMHM YHrrada tynaaupaau. [13-90 tuzumu kocMuk

reone3uss Typu (KI'C) munr 33 ta myHKTH KoopAuHaTajzapu opkaiu Ep ro3ura
maxkamianras. [13-90 vu Ep Mapkazura cwnpkuinm ypra KBajgpaT XaToJauru 1-2 M.

[lynktnap opanufuHuHr 1.5-2 MHHr KM. (HUCOMU Vnuaranaa 7 uu Oenru

Ooupnurnna) ypraya macodacuna ymapHuHr y3apo xonaTta 0.3 M XxpcoOmanau.
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4.3. Pakamiin Tonorpaguk KapTaHu Ty3ULI

Pakammm Tomorpadumk KapTaHW TYy3WII Mypakkad xapaéH Oymmb, y
3aMOHaBHIl TeOMH(OPMAIMOH TEXHOJOrMs Ba KIACCUK YIYOBIAPHU Kajo
KuMmHU Tanad stanu. yHudr yuyH 3amonaBuii [MIC Ba KoOro3iM Kaprajap
acocuia KapTaJlapHU SIpaTUIl Yy4YyH YJapHU MablyM KOOpJAWHATA TU3UMUTA
Oofnam 3apypatu TyrFuiagu. by apaéH mypakkal Oynmaca-ga, y XxucoOra OJIMII
3apyp OynaraH KyTwiMaraH XosatiapHu maiino Kuiaaau. Arap 1:1000000 éxu
YHJIaH Maiila MacmTabiu kaprajapjaaH oipanianuica €ku OUTTa KOOpJUHATa
TU3UMM 4Yerapacuja HIIJIaHCa, Xe4 KaHgal Myammo Oynamaiau. JIekuH Hupuk
MaclmTabiM  Kaprajapra  yTwirasjaa, [OpOoeKIHsUlap  aJMallTUpWIraHza,
KOWlaparn KoopJAuHaTagaH riao0an KoopAuHaTanapra YTuWirasjua, OyHjau
MyamMMmoJiap OmiIaH XUCOOJAHIIUINTA TYFPU Kenaad. by MyamMmonapHU TyIIyHUII
y4yH KOOpJIMHATa TU3UMHUHUHT MIAK/UIAHUIIK Ba Y3TapUIIMHU KYpUO YMKHUII
KEpax.

Cynbuil iynaom yaupuiranda peQepeHii-3uTtuincou/l apameTpiiapy 1aBiart
Ba PETrMOHAJI TEOJE3UK TYpJIapu MabJIyMOTJIAPUHU XHCOOJIall HaTHXKacHIa
aHuKJIaHaau. byHna Typiap Typiu KaTTalMKiIapAa, TypJd BOCHUTAJIap OPKAJIM Ba
Xap XWil aHUKJIMK Japakacuaa TY3WITaHW YYyH XO3Upru nanrnaa kaxonna 20 nax
OPTHUK peQEepeHIT-2JUTUIICOMIap MaBXYy/, YIapHUHT xap Oupu EpHUHT Mabaym
Oup KucMu yuyH Tyrpunup. MIAX xynyau ydyH, 11y KaTtopaa V36exucron Y4yH
xam, 1940 iiunna xucobnanran KpacoBckuil aimunconnn nuuiaruwiany. Pedepeni-
AIUIAINCOIIAP MApaMETPJIApUHA AHUKJIUTUHU OLIUPHUIN YYyH, UYIOII HaBUTAIUs
TU3UMIIapuAaH  Qoinananunaau. by Mabaymoriap 3JUIMIC MapaMeTpiiapuHU
aHUKPOK Yyiyaira MMKOH Oepaaiu Ba yHUHT MapkasuHu Ep mapkasu Ouad
Mocnamtupuira, Ep ro3acunu annpokcumanusiiamra épaam Oepaau. Harwxkana
Oytyn Ep rozacuHu anmpokcHManus KWilaJuraH yMyMep SIJUTUIICOMIU BYXKY/Ira
KeJlaJIu.

4.4, Y4 yauamJm TYFpU OypYaK/Iv KOOPAUHATA TUSHUMUIA YTHII

Kapta Ty3uin macanacura Kejcak, TypJiv yCyJulap/ia OJMHTaH 3JUTATICOUIIap
opacuma naespiu dapk HYK, Xap KaHmail xoiga xaMm y €ku Oy pedepeHI] ro3a
TEKUCIUKAA aKC OJTTUPWUIAAW. OJUIMICOMIHM TaHJamaa acocui  (akTop
rpaBUTALUS MOTEHIMAIMHUHT OajaHJIMKKa MocIuruaup. Pakamnu kapTaiapHUHT
AIUTUTICONIATT KOOPAMHATANAPUIAH CAHOK OOIIY SJUIMIICOM] MapKa3ujaa OViran y4
Vadamiu TYFpu Oypuyakiii KOOpJIMHATa TU3UMHUTAa OCOHTMHM YTHUIII MYMKHH, YHJIa
OUp PIUTUATICOUTAH UKKWUHYHY AJUTATICOUTA YTHUIII Ty UKKHU ILTUTICOU]T TEOIICHT PUK
KOOpJIMHATajIapu OOFJIUKIUTH OUJIaH aHUKJIAHATH.
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4.3.1-pacm. bup TH3UMIaH UKKHHYH TU3UMTA YTHITHA Xap Oup VK (1, 02,m3)
arpodua .ainanTupmiIrad Ba Maciradnaanrad (dX, dy, dz) BekTopura CUDKUTaH
KOoOpJuHaTajzap OOMMHUHT HUFUHANCH cu(aThia TaccaByp 3THUIL MyMKHH
(pacmpaa Z. yxu aTpoduaa ailTaHuIl KypcaTUiraH)

YMymaH OyHaail OOFIMKIMK, €TTHTa NapaMmeTpid OOFJIUKIMK OWiIaH
KYpCAaTWJIMIIA MYMKHH: KOOpJHHATa OOoUUIapUHUHT Xap Oup Vku OViinya
CWDKUIIM (ydTa YM3MKIM MapaMmerpiap), xap Oup VK arpoduga Oypuiauil
(yubypuak mapamerpiiapu) Ba Ourta MacmTad koddduinmeHntn Ounad. by
oormukyukHu ['enbmept Ba Mosonenckuit popmynanapu OuiiaH OCOHTMHA aMara
OLLIUPHUIIN MYMKHH.

Macmrabnamtupuiil Ba OypuwIMII Xap JOUM XaM Kepak OyiMaraHu Y4yH,
0ab3usia ONIUNUPOK yu mapamerp Oyinua y3rprupuiigan Qoiinananunanu. babiu
XOJUTIap/ia IUTUTIICOUIHN Y3rapTUPHUIIA MypaKkKad OYiran Ky YiruaMiu perpeccust
TeHrinamacuaan (Qoinananunanu. Typnau simurncouiapaaH QoigaiaHuwirasaa
IIyHW XHUCOOTAa OJUIN KepakK-KU, XO3UPTH BaKTAa OOFJIAHUIIHWHT aHUK
napameTpiapy JUTANICOMAHUHT XaMMa KOMOUHALMSIIApU YYYH XaM MaBKyJl dMac.
Macanan, CK-42 Ba I13- 90 Oornuknuk mapamerpnapu mabiyMm. Ly Ounan Oup
BakTaa [13-90 Ba WGS-84 HuHT OOFNMMKIMK MapaMeTpIapuHUHT OWp Heua
BapUAHTJIAPU XaM MablyM. Xap XWI BapuaHTIap KYJUIaHWIraHAa 00bEKTIaPHUHT
Ep ro3acuna cwmkumu 100 M raga OYIuImmm MyMKUH, HTUPUK MaciTadiap yayH Oy
ca acllo MYMKUH 53Mac. DBOFIMKIMK mnapamMeTpilapuHUHT pacMUi  IBJIOH
KWIMHUIINTaya, ¢akaT OuTTa MabiyM BapuaHTaaH ¢oilganaHumn OuiaHn Oy
MacajaHu XaJl KWiIHIl MyMKUH. Typau manOamapjaH MabiyMOTJIap OJMHTAHIA,
Oup THU3UMJAH MKKHHYM TU3UMIa YTaauraH OOFJIMKIUK MapaMeTpiapuHU Xam
OJIMII KEepaK.
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ﬁ;m: (X,Y,Z)Twesg4 BekTopuHn CK-42 tuzumman WGS-84 Ttuszumra

Y3rapTUPHUII YIyH ydTa ONEpaIusHy aMajira OMAPHII KepaK: KYIupuIl, OypuIn Ba
macmrabmamrupuil. CK-42 koopaunata tuzumu 6omm WGS-84 na.

?_},W9584 = ?_}”ck42+? (4.4.1)

—
Bynma T=(Ty,Ty,T,)" — kyunm marpunacw.
Bypunuin  BekTOpM KOOpAMHATAJAPUHU  Y3rapTUpUII Yy KOOpAMHATa
TU3UMIIAPUHUHT OOIIMHYU OUpIaIITUPrad aMajra OmpUIaam.

?_}”W9584 = ]‘T}”ck42°'E E (442)

R —3x3 VmaaMiu OyprITHIIT MaTPHUITACH.

Kymuaua Diinep (4.4.1-pacm), éku Kapmano (4.4.2-pacm), OypuakiapuHA
Kyn1ab Oypunuiiap ydra ainanuimra oypunanu. 4.4.1 - pacmaa CK-42 Ba WGS-
84 vuar  acocmii  Tekuchaukimapu  OC  ym3uFrm  Oyiinua < KECHINAJH.
KoopaunaranapHusr y3rapumuga Ouiaep Oypyaru KyJUIaHWITaHAAH KyWHJlarud
KYpUHMILA OY1aau:

Fugssa = Ra(@) Ra(i) Ra(12) * Fawz (4.4.3)

Zexi

Zck

4.4.1-pacMm. Diinep Oypuakiapu

~r _} ~r
Kuunk ainmaHuim BekTOpJiapu ﬂJ:l[ Wy, Wy, W,,)" Tyaiau ByXKyjAra Keiarad

Kapnano Oypuaknapu @y, @y , W, OWIaH KOOpAMHATA TU3UMMHH Y3rapTHUPHIL

ydTa KerMa-KeT aijlaHuIl OpKaJIu amajra OlupuiIam.
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4.4.2- pacm. Kapnano 6ypuakiapu

VYyuana ainaaum xocuia cudaruaa E3unaam:

-+ = = - -

T'wgssa = Rz(my) ‘R1(cady) “Rs(€ad;) Terar (4.4.4)
Kuunk aiimanum Oypuakiapuga (dy, Wy, (0, TPUTOHOMETPUK (PYHKIUS-

JapyuHU OUPUHYM TAPTUOAArd ab30JapHU OWIMII Ba MATPUUAHU KYHaUTHUPHIL
nynu 6unan Teiinop Karopura €lnd KyiuaaruaiapHu ojJaMu3

= — = -
Koopaunaranap tpanchopmanusicuga MacITabIamTUpUIT KyiHuaaruaad noopar:
- _ -
Twgssa = (1+ H) * Tekaz2 (446)
burrta HSIIUNCHUHT Y3YHJIWTMHU TYpJd TU3UMIapaa OUpAUK HUCOATHHU
XapaKTEPJIOBYM KHYHMK CKASIp KATTAIMK [ €paaMuia y3yHJIUKHUHT XamMma
HyHanmummaa Oup Xui y3rapuiiuaad noopar.
Onatna u< 10 Gupnuruna Gepunamny.

Tyrpu Oypuakiii KOOpAMHATAIAPHUHT KYUHUPHUI EpJaMuja Y3rapTHUPUIHIIIY,
Kapnano Oypuarura Oypuiauiig Ba MacIITabJaITUPUIL KyHugaruya €3uiaju:

ngs84 =T + (1+p) E- ’Fck42- (4.4.7)
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by y3rapum I'ensMept y3rapumuy €xku 7-napaMeTpuk y3rapuil €ku EBxinun
y3rapuimura yxmam y3rapuil  Jeduiaad, yHra KUPYBUM —TpaHchopmarus
rapameTpiapu - BEKTOp T , {0 Ba ckaisip 1 ) l'enbmept mapamerpiiapu Aeruiaiu.

4.4.1-xanBanga Oup HeYa KOOpAMHATA TU3UMIIAPU Opacujiard OOFJIaHUIILIap

Oepuiiran 6ynu0, ynap Typiu Mmyaudiap TOMOHUAAH XUCOOJIaHTaH.

4.4.1-xangsain
AXm | AVm | AZM m ©x,0,001 | ©v,0,0012 | ©2,0,0012

Vggg; -22.730 | 123.884 | +83.807 '4'2?10_ -0.108 -0.073 -0.019
ITRF90—

Wes.gs | 0080 | 0517 | 0223 | 0011 18,3 03 7.0
cr1[<34§ 0_ +25,0 | +141,0 | +80,0 0 0 -350,0 660.0
Svlégi; 2256 | 125.03 | +87.20 0 0 0 0
VT/ZEOE;; 0 0 +1 0 0 0 -200,0
ITRF97 —

(TRrgg | 0006 | ~0005 | 0015 | 00004 | 039 08 0,96

Nkkura xatop muknopnap 1-2 cund actponom-reoaesuk myHkriaapu (AI'C)
tenrinamacura, kocMuk (KI'C) Ba gonmep (JI'C) reogesux typiap Ba 136 ymymep
KOOpAWHATa THU3UMJIApU [YHKTJIapu TeHrjiamacura acocinaHraiaup. 4.4.1
xanBanna kentupwirad [13-90 Ba WGS-84 opacuaaru ytum napamerpaapu 1996
Hun aHMKIaHra"H OYynuO, ynap jkaxoH Oyinya TaH OJIMHIAH €KUM XaJl KWIyBYU
xucoOnaHmaiian. XO03Upru BakTAa YIapHU aHUKJIAMITUPUIL HILIAPH  OJUO
oopmimokaa (GPS Ba 'JIOHACC napaan Oupranukiaa poigalaHUIIHN YpraHyBuH
IGEX noituxacu dverapacuma). WGS-84 (G730) WGS-84 (G873) uu amanra
omwmpuil [TRF Ounan amanra onmpunranaa 10 cM aHUKIMK Japakacujia MoOC
Tymaad. byHu amanra ommpui yayH Xed KaHAal paCMUM Y3rapHuill napaMeTpiiapu
MaBxya smac. |'TRF koopaunatanpu WGS-84 na 10 cM aHMKIMK Japa)kacuaa
udonananran, 1606 TAXMUH KAJIUIT MyMKHH.

Haszopar caBoJsiapu

1. Pakamnu Tomorpaduk KapTaHU TY3UII KaHAAll TEXHOJIOTUS Ba
ViuoBiapHu Tanabd staau.

2. 3amonaBuii ' IC Ba KOFO037M KapTajap acocujaa KapTaJlapHU spaTUIla

KaHJau 3apypar TyFriIaaun?
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3. Pakamnu tonorpaduk kapranu ty3umga 1:1000000 éku ynaan maiiga
MaciTabim Kapranapaas (oigaranuica KaHaai MyaMMo 103ara Kemaau?

4. Cynpuil HYynom y4dupuwiranda peQepeHi-3JuIMICOoU]l HapameTpiapu
KaHJall MabIyMOTJIApHU aCOCHJIa aHUKJIAHTaH.

5. Xo3zupru mnaitaa kaxoHna 20 g1aH OpPTUK pedepeHI-3UIUICOouIap
MaBXXYJJTUTH KaHJ1all M30XJIaHA/IX Ba YJIAPHUHT Kalcu Oupu TYFpUIup.

6. MJIX xyayamma, SkymiaagaH V36ekucTonna Kammai  dJIHIICOUIT
AnuUIaTuiIagu?

7. Ep 103acuHU amnmpokcUMalus KWIAJUTaH yMyMep SJUTUIICOMIN KaHaai
BYXyJATa Kenaaun?

8. DIUIICONTHY TaHJIAIIIa aCOCHI (PaKTOPHM HUMA TAIIKWII dTaau?

9. bup »>yMriconaaH MKKUHYM JJUIAIICOMJTra YTHUIN KaHAal OOFIMKIHNK
OwsiaH aHUKJIaHAU?

10. bup »mnunconanaH WKKWHYU DJUIATICOMATA YTUIN HEYTa TapaMeTpiin
OOFJIMKJIMK OWJIaH KYPCATUIIUIIIA MYMKHH?

11. Fopar= (X,Y,Z)"wesss Bexktopurn CK-42 tusumpan WGS-84 Ttusumra
Y3rapTUPHIN YYyH HEUTa OTICpAIlUsIHU amalira OIIMPHII Kepak?

12. ?:(TX,Ty,TZ)T — KaHgai yauam?

13.R - KaHaal ymyam?

14. T13-90 Ba WGS-84 opacuparu yTHIll mapameTpliapu kaxoH Oyin4a TaH
OJIMHTaH €KW XaJI KWIYyBYM XUCOOJaHAIUMHU ?

15. ITRF xoopauHatanpu WGS-84 na aHMKIMK Jdapakack KaHaall TaxMHH
KuiauHaau?

DoiigaJaHUITraH afaduéTaap

1. Mupmaxmynos O.P., AOnynnaes T.M., ®asumoBa JI.III. Kocmux
reose3us. YKyB KymianMa. Tomkent. “Yuusepcuter”. 2016 it. 6.120.

2. Boston, Louis F. Buff. High Grade Engineering, Surveying And Mining
Instruments. Nabu Press. 2011, p.137-142

3. Gamarasca M.A.. Basics of Geomatics. Springer. 2009. p. 49-51 and 380-
385

4. EI-Rabbany A., 2006, Introduction to GPS: The Global Positioning
System, 2nd ed. Artech House Publishers, Boston, p. 250

5. Hofmann-Wellenhof B., Lichtenegger H., Wasle H., 2008, GNSS -
Global Navigation Satellite Systems: GPS, GLONASS, Galileo, and More. Berlin
Springer, p. 516,

6. Parkinson B.W., Spilker J.J. (Eds.), 1996, Global Positioning System:
Theory and Practice. American Institute of Aeronautics and Astronautics, Inc.,
Washington, DC, Vols. I and II. p. 132
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IV. AMAJIMA MAIIFYJIOT MATEPUAJLJIAPA
1- amanuii MamFryJaoT: 3aMOHABUH JIEKTPOH TaxeoMeTpJiap

“LEICA” ¢pupmacu (LlIBeiinapus) (2 coar)

Nmpan Makcaja: TUHTIIOBYMIAp/ia 3aMOHABUM ONTUK-3JIEKTPOH acbobmapra
KYHWIaiural acocuii Tanadiap Ba yiapJaH CTaHIUsUIapa caMapainu QpoiiaaaHull
KYHUKMaJlapy TYFpUCHIa OUITMMIIAPHU MAKJJTAHTUPHII.

MacajaHuHT KYIHJIUIIA

MauryJaor Bazudanapu:

1. AcOOOHMHI yMyMHil KYPUHHUIIHU Ba yJapAaH (GoiaJaHUII yCyJIu:

— YnakoBkajaru acOOOHUHT KYPHUHUIIIH;

— ACOOOHUHT YMyMUH KYPUHUILIY;

— OaTapesyapHH YPHATHII Ba aIMAIITUPHIIL;

— PC - xapranapuaan doiiganaHu.

2. CraHumsaa MILIaL yCyJIu

— Ac0O00HM MapKa3JIallTUPHIL Ba TEKUCIIALLL
— DJIEKTPOH OOIIKAPYB;

— KOMITEHCATOp (AJIEKTPOH Japaxa).

HNinu 6azkapui y49yH HaMyHa
3aMOHaBUM ONTHUK-AJIEKTPOH acOobapra Kyiunaaural acocuil Tajnadmnap

Ynakoekaoazu acoobnune Kypunuwiu

PacnakoBka 1 Kabene 4nA NOOKMHYEHWA K
KOMMBHITERY (ONLMA)

HM2BNeKHTE MHCTPYMEHT M3 TPAHCNOPTUPOBOYHOID AILUMKA W NpoBEpLETE 2 SeHWT-0KynAp ANA HONbLWY YMOE

KOMMMEKTHOCTE MOCTABKM: HaKNOHA BWAMPHOR OCH (ONLMA)

3 lMpoTHEOREC 4NA 2EHAT-OKYNApa
(onuMA)

4 3apagHoe yeTpoRcTeo GRKL111
[onuWa)

5 PC- kapTa (onuWa)

6 KapMaHHBIA HOX (OnUWA)

T OoNonHWTENbHEIR OBBEKTHE (ONUWA)

8

=]

I TE

3anacHo akkKyMynNAaTop (OnNupMA)
FPaatem NUTaHWA 4na agantepa
GKL111 {onywa)

10 KpoHWTeAH (onuua)

11 PyneTka OnA W3MepeHWA BLICOTEI
WHCTRYMEHTa (onuua)

12 Beluka anAa oTpasaTena

12 31N ¢ 2 KCTUPOBOYHE MW
LUNKABK MK M KNIoYoM Anneda gna
HICTUROBKK KPYINore ypoeHA v EDM.

14 3NEKTPOHHEIA TaxeoMeTp

15 MWHK-NpWU3Ma ¢ Jepsarenam

16 KpaTkWe MHCTRYKLMW W MapKa
(TONBKO ANA MHCTPYMEHTOB,
NO3BONAKWME NPOW3BOLNT L
Ge30TPasKAT ENEHLIE MEMBDEHKMA)

17 3aWnTHanA KpeIWwka, Gnelga

18 HakoHeYHWE 4NA MAHK-MPW MG

AcOooHuN ymymuii Kypunuuiu
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9 10 11 1213 14 15

NG

RLeeric ]

G pa =

i n

Pyuka onAa nepeHockK
ONTHYECKKWA BU3KMD

3puUTensHaA Tpyoa co
BCTPOEHHEIMKA CHCTeMam EDM,
ATR u EGL

HenTel masdyor EGL

KpacHeld maAuox EGL
KoakcHaneHaa onTUKa ANA YTNOBEX
W MMHEAHBIX M2MepeHnid. Beixog,
NA3EPHON MYYKa BUOUMMOMN
OunanazoHa (ToNeKo 4NA Mogenei
pepcuir R)

BWHT HaeeagHWA No BbICOTE
Kaneyo hokycHpoBiKum

MHesgo gnAa PC-kapTel

BHHT HaBeOeHUA No azMMyTy
MogbEMHEIR BUHT Tperepa
Oucnnen

CTaHoBOR BUHT

KnaenaTypa

BaTapeHen oTceK
AKKYMYNATOPR

Kpyrneid ypoBeHb

WHonKaTop (KenToro ueeTa)
pabOoTEl NA3EPHOND QanEHOMEpa —
TONBEKD 4NA WHCTPYMEHTOB Knacca
XR

CMEHHEIA OKYNAD

AKKYyMyAamopaapuu ypHamuul 6a aimauimupui

QOTED

1. MaenekuTe aKKYMyNATOPHLIR GROK.

HOTIZ

2. BLITAWMTE aKKYMYNATOD U3 Bnoka W
3AMEHUTE &ro.

4. YCTaHOBMTE aKKyMynaTopHEIR 6nok
B WHCTPYMEHT.
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CneauTe 3a cofnmioaeHuen
NONAPHOCTH (MAPKWPOBKA
NOMKICOB NoKasaHa Ha
BHYTPEHHER CTOPOHE KPLILLKK
rHezpa). NpoeepeTe
NONAPHOCTE W NOCTABLTE BNOK
AKKYMYNATOpA B OTCEK.



PC- kapmanapuoan ¢hoiioananu

HO0Z53

1. OTKpOATE KpLIWKY rHe3ga 2. BecrageTe PC-KapTY B rHE300 3. 3aKpoiTe KpBIWLKY rHesda apafea

YoTpORCTEA YTeHuA PC-KapT. NWYEBOR CTOPOHOR BEEPX (ros PC-kapT.
WMesTcA cTpenka TPS).

Cranuusiga uuuiam ycyjau
AcOo0Hu mapkaznawmupuui 6a 20pu3OHmMUpPIAU

1. Kartuk Mapkas3mamTHpUITHU ~ OakapuHT €KW JIA3EPHUHT  KECKUH
MacaluIIMHU EKUHT.

2. GST20 mratuB OEKJAPUHUHI Y3YHJIUTHMHHU Yy3rapThprasjaa, acOooOHU
MJIOKK OOprYa aHUKPOK MapKa3JIallTHPHHT.

3. TperepHuHT Ky TapHIII BUHTJIAPWHU UIIIAaTHO, acOo00HU
MapKa3JIaTHPHUIITHA OaKapyHT.

4. IlraruB of€knapu ¢Epaamuaa anunaga mmydakyacHU HYJIbITYHKTra
KEJITUPUHT.

5. DnekTpoH nmydakdanan Goigaranud acOOOHN aHUK HUBEITUPJIAHT.

6. 'perepuu  mratuB Oomu OyiWYa CWDKUTUII OWjlaH acOOOHHM
MapKa3JIamTHPHUHT.

Kepakiu MapkaznamtTupuil aHUKJIMTAHA —OJIMaryHUHTM34a 5 Ba  6-
KaJlaMJIapHU TaKPOPJIAHT.

CTBEPCTHE 4NA BWHTA ©
paskach S8

Tpersp GOF121 of
GOF122

WUTaTHe GET120

Lt




Onekmpon camxu 6ytiuya acoooHu mexuiupuu

AcOOOHUHT alnaHuIl YKUHUHT OViijlaMa Ba KYHJAJaHT OypUIIMITAHUHT
rpaduK Ba pakamiIu KypcaTkudu. J(ucrieiaa 1a3ep MOKYIHNHUHT X03UPTH X0JIaTH
dous cudaruna kypcarunaau. Kyrapum sunTIapu Epaamuma ac6oouu 90° (100 °©)
éku 180° (200°) OypmaciaH TEKIIMPUIN YYyH HIUIATUIN MyMKUH. Jlucrueiina
IyMaJlOK Japakara SKUHPOK OYnnu0, KWUYMK JoOMpa Xapakath MydaKdaHHHT
XapakaTura napajien paBulga Kypcatuiaau. bomika gucruieiiia Teckapu

MYHAIUIILA XapaKaT KypcaTuIaau.

BKMIOYSHME / OTKIIOYEHHE |E| W3meHeHUe ApKOCTH NATHA
. e ® | nasepHoro oTeeca. NazepHOro OTBECa.

BTN o)
Tilt L : -0°03'40°
rilt T ¢ -otis3er | 2| NC

L.Plumet i S0%% X

| GONT || [ JL.P1+] |

--———
|‘r1 Fa| F3| _F4| P8 _FB

Elect. Lewel A EI
Tilt L : -0°00'10°
Tilt T 1 -0°00'20% | £ Ay
A,
L.Plumet : 507 X ]\‘-"'J

Goswr (| | JL.P1+] |

11 1 | oI
|‘|-1._F2'F3_I-1_FE}_FH

Inekmpon d6owiKapye

"Instrument collibation"
(YHKUMSAHY UIITa TYIITUPHHT

FA

2

Fa

Main\ Instr. calibration [WF | EI

current

1 Gompens.long.: o°po 3T,
t Gompens.tirans: -0°00"' 340
i ¥-index error: o°00'28"
¢ Hz-coll.errar: o°o0 20"
a Tiltinmg-axis : o000 26"

L 1.t | 1 | crfa [ifc/alATR + | EXIT |

| JuoeF+] [ | [OUIT |
| F1 l-2| F3 F4 F5 F&
" L3 L]

Komnencarop WHJCKCUHUHT XaTOCHHHU
AHUKJIAII.

ONEeKTpOH JapaKaHWHT IOCTUPOBKAacH OHp
BAKTHUHT Y3UJa YPHATUIAIH.

BepTukan novpanuHr Hosl YpHUHU aHuKanl (V
-MHAEKC XaTOCH).

Komnmumarmon xaTocuHu Ba, arap Kepak, oyica
BCPTHKAI S'/I(HI/I IIOKYJI XOJIaTra KeJITUupumaaru
XaTOHHW aHUKJIAII.

Hon  HykracuHum  Oupraiukina  aHHUKJIAIL,
KOJUTMMAIIMOH XaTOCH Ba, arap Kepak, Oyica
BEPTHUKAJI YKHH IIOKYJ XO0JIaTra KeATHpUIIAaru
XaTOHH.
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El ATR konmuManuoH XaTOCHHU aHuKam (pakat
TCA Ba TCRA Moaemtapua).

-’ Ymby Ttyrmasap — OupuKMacu — KamuOpiiain
IPOTOKOJIN (pailIuHK APATULIHU YpHATATIU

AHMKJIaHTaH MHCTPYMEHTa] XaTonap xartoyiap cudaruaa Kypcatuiagd. YIT4OB
HaTWKaJIapura TY3aTUIUIAp KUPUTWITAHAa, Oy Xaromap Ty3aTuin cudartuma Kadyn
KWIMHAIW Ba XaTOHUHT TeCKapu Oeirucura 3ra 0yinaam.

Komnencamop (3nekmpon camxu)

TexmupyBnapHu amajira ONIMPHUIINAAH OJAUH acbo0 (akar Oup ToMoHHUTa
TabCUP KWIMIIM MYMKUH OVJIraH HMCCHUKJIMK MaHOanapuaH Y30KpOK >KoWja
VpHATWIMINKM Kepak, NIYHUHTJCK, aTpod-MyXUT XapOpaTHHU CE3UIIH Kepak.
byinama Ba KyHIOAJIaHr YKJIAp YYyH HMHJAEKC XaTOCH 3aBOJJAa AHUKJIAHAIA Ba
acOOOHM KYHATHILJIAaH OJIIMH HOJITA KEIITUPUIIAIH.

3k BPALEHNE MHCTEYENT KomMmmencatopuunr OVitmtama Ba KYHIaJaHT
YKmapy yayn uanekc xarocuan agukan (I, t)
anuaana ny(haKk4acUHUHT MapKa3uHUHT
XOJIATUHH aHUKJIAIIra MOC KeJlau.

o OyiulaMa Ba KYHJAJAHT OFHIIHH aHUKJIAIIHH
umra Tymupaznu (1, t).
cm 5 Jucrneiina 6yinama Ba kynnananr ykiap (1, t)
ot e i Oyiiad0 KOMIIOHEHTJAp >KOIUIamraH Juajior
. OMHACH KYPCaTUIIAIIH.
'T' 23:{:22: quﬂiﬁii Arap KuAITUKHH Viadam MyMKHH Oyimaca,

MacanaH, acOOOHMHT  Oekapop  XojaTH
Tydaiimm, xato xabapu ERROR: 557
KypcaTWIaa¥ Ba KyHMUAaru Tyrmajap pyxcar
oepanu

IS5 I R I R
-———-ﬂm

|_ F1 F2 Fi _ Fa F5 F&

L . v ¥

E Kaiita anukamr
TexkmupyBHHU TyrajuIaml.

60



ABTOMATHamMaras acbobmap VKUHUHT | Telescope Positioning LW | EI

Hz- and V- itioning:
nacTinabkd  OypWIMIIMHM — TEKIIMPUIIHN aet direction(s) te zera.
TXl“aTFaHI[aH CYHI, KYHHUJArd AUajaor OWHACH Anz : 18000 00"
KypcaTuiiagu: Av .

| | OK | |ABORT]
S [l ———
| F1 F.E| F3 F4| F5 _Fd
L] | Ll 1 i | L L]
AcO00HM TOpPU3OHTANA JoUpa KYpCaTKU4IH | EI
0°00°00” (OOOOO rpa[[) 65’1J1HHH/I YYyH 180 © Hz- and V-positioming:

zet directionis) to zero.

(200 rpam) alIaHTUPHUIIAIH. . : 0-00+ 00"
Av e

| | 0K | |ABOHT

1 1 [ | e
| F1 |=1| Fi Fd F5 F&
L] | . L] - L] L]

Arap TOpH30HTan Ba BepTUKan Oypuakinap AKYCTHK CcHUTHain (QoiganaHnyBuMra KajauT
opacunmaru (apk +4° 30' (5 rpax) man "OK" ne6 kaiita OenrWiIaHWUIIM TYFPUCHIA
olIMaca, TAajaor oiHacUAaH YUKHUII MyMKUH xabap Oepanu.

Fa VK OFHUIIINHU AQHUKJIAIIIHUHT UKKHUHYU
OOCKWYMHH HINTa TYITHPHIIL.

KomnieHcaTtop WHIAEKCIApUHUHT XaTOJAPUHU
AHUKJIAIIHU SKYHJIAILL.

Ketinarn guamor oliHacuga Oyiilama Ba Main\ Gompens.Index Error [@ El
KYHIaJIaHT KOMIIEHCATOP HHJICKCIapu

new
XaToJapy Y4YyH SIHTH aHUKJIaHTaH WKKHATA 1 comp: pf03 02"

9 o TG i -0F02 06"
KUIMAT KYpCaTUIraH. o

Accept mew value(s)T

| | | YEE RETRY | NO |

@__- (| | uIT |

| F1 Fz| F3 F4 F5 F&
L] .|- ] - .- -

Fa SHru onvHTraH KMMMaTIapHU KAl STUIIL.

bapua Tekmupui TapTHOMHY TaKPOPJIAHT.

H .

F& Ymly TyrManu OOCHII OJIMHTY KHAMaTIIapHU
y3rapmaiau.

Arap unaekc xatojnapuHuHr Kuhmatiapu (I, t) 5' 24" (0.1 rpan) nan
olca, TEKUIIUPHUII TapTUOM siHa TakpopiaHaau. byHnma acOOOHUHT
HUBEJUPJAHTAHINIKA Ba TeOpaHUIUIapra Jy4 KeJIMaraHJIUTUHU TEKIIUPHUII

Kepax.
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2- aMaJuii MalFyJa0T:3aMOHABHUIH ONTUK-3JIEKTPOH ac000JapHUHT
yJa4oBjapra TaiépJauruiu aHukjaam (2 coam)

Nmpan Makcaja: TUHTIIOBYMIAp/ia 3aMOHABUN ONTHUK-3JIEKTPOH acbobmapra
KYWHJIagurad acocui Tajabmap Ba Yia4oBra acOOOHUHT TaWEPIMTUHU aHUKJIAII
KYHUKMaJlapy TYFpUCHIa OUJTMMIIAPHU AKJIAHTUPHIII.

MacajaHuHI Ky AiMIHIIH
Mawryior BasudaJiapu:
— TyLIyHYa - HOJIHUHT YPHU;
— HOJI YPHUHU aHMKJIAII;
— TEKIIUPHUIL [TPOLIETYPACUHY HMINTa TYIIUPHILL;
— BEpTUKaJ OypUYaKHUHT YITUOBJIAPUHU MILTA TYILIUPHIL.
— BU3UD YKU;
— BU3UP VKU XOJATUHUHI XaTOCUHU aHUKJIAIlI,
— TEKIIUPHUIL TPOLIETYPACHHU HMILTa TYITUPHILL
— YIIYOB JKapa€HUHU UILra TYyIIAPUIL,
— acOOOHMHT YT4yoBJIapra TaUEpIUTMHU aHUKJIAIIl

NiHu 0axxapui y4yH HAaMyHacH

MYWYHYA - HOTHUHE YPHU,
Honp ypum (V-index error) — 0y Kypuiin TpyOaCHHUHI TOPHU30HTAN XOJIATH
OwIaH BepTUKAJ Joupa OYiiad CaHOK OJIHIIL.

HOJlb yPHUHU AHUKIAWL

AcO00HM  KVHaTHIIAAH Honp ypHUHM aHUK-
OJITMH 3aBOJJIa HOJ HYKTAaCH JIalll y4yH TpyOKaHU
0,00 ra ypuatunaau. bapuya ac6o0man Taxmunad 100
VyaHraH BepTUKal MeTp Macodama  Ba
Oypyakjiap HOJ YpHH Y4YyH TOPH3O0HTAJ
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TY3aTHUII KUPHUTUIIAH.

TeKucnukaan +9° (£10
rpaa) JaH OIIMaMguraH
BU3UP HUIIIOHT A
NYHAITUPWIAIN.

Texwupuw npoyedypacunu uwiea myuupuul,;

Texkmmpuir mpoUeAypacUHU  HINTra
TYMIUpHUIL. YOy TEKIIUPYB BaKTUIA

F2 .
[ ] HKKH VYKIA KOMIICHCATOP ABTOMATHK
paBHILA YUYUPHUIIA]IH.
Main\  V-Index Error [
P Ain accurately at a target
By ]_—[I/ICHHCI\/’II[EI 6eJIFI/IHI/IHr HaﬁI[O positioned at a dist. >100m

Oynuim OuaH KypcaTuiaay.

Hz E 343°18'54"
) - 93°47'41"
(meAs ]

|_ r1| . u| : H. r4| . r5. , 8

6epmuKan OypUaKHUHZ Ya4061apuUHU Uiea myuupuul.

F1

Beptukan OypyakHUHT YIIYOBJIApUHU
yuura Tymupuinl. Jucruieina BepTUKal
JIOMpa XOJaTUHU Y3rapTUpPUII CYPOBU

nanao 6ynamau.

Buszup yxu

Buzup YKUHUHT )OI XaTOCH (C — KOJUTMMAIIMOH XaTo) Oy TpyOaHUHT

BU3UP VKM Ba VYHHUHI ailjlaHuII VKU opacuaard OypuakHuHr 90° mgaH derra
y y y

gyukumuaup. Kommumanuon xato ac6o0 xyHatwmmuaad oiaaud dadpukaaa 0,00

ra ypHaruwiagu. KommmmanuoH xaTo y4dyyH TOpU30HTall Oypuakiapra Ty3aTHII

¢dakar OH Oaiipokya Oenrucu KyHuiaraia KUpUTUIAIH.
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Bu3up ﬁlﬁu X0/l1dMUHUHZ XamOCUHRU AHUK/IAW

(V)

™ Hone  ypHMHM  aHMKIAIm  y4yH
TpyOkanu ac6obman TaxmuHan 100
MeTp Macodaga Ba  TOPH3OHTAI
TeKUCIuKaan +9° (10 rpan) nax
ollIMaiIuran BU3UP HUIIOHTa
nyHanTupuiaagn. Ymoy TEKIIHPUIITHU
3 amanra  OLIMPUII  TapTUOM  HOJ
HYKTAaCHUHU TEKIIUPUII OWJIaH OUp XHIL.

Texwiupuw npouedypacunu uwica myuwiupuul

- Fa Texmmpuin  TpomenypacHHN — WINTa
TYIITUPHII
T cm g ) Yumly TeKmupuill MalThIa HWKKH
Rin aceuraely a3 taraet JRIN  KOMIEHCATOD  aBTOMATHK
Hz : sTatiseaa paBuiga ydaam, Oy Aucruienma <
' : e OCIITMHUHT Maigo OYynumum  OuinaH
e ————— KYypCaTUIaau.

@__--_
|_ F1 F2 Fi _ F4 F5 F&

| = 4 v r

Yiuoe srcapaénunu uwea mywupuw

VII4OB >Kapa€HUHMU WIITa TYIIMPUIIL.
F1 Jlucninelina  BepTUKAN  JOMPAHWUHT
XOJaTUHU KYpHuIll Tpybacura HucOaTaH
Y3rapTUpHIl CYpOBHU Maiao Oynaau.

AcOobHuHZ yuoenapea manuépaucunu aHUKIaw

Arap TOpPH3OHTal Ba BEpTHKal Oypyakjiap oOpacHJaru Spum
Kagamnapnaaru ¢apkiaap +£27' ( 0.5 rpaxg) man ommaca, auciuieit ac0o6
ymuoBra Tan€p oSkaHnuruHu Ownmupamu.  Kamur ,,OK“ 1e6 kaiita
OCNTHIAHTaHIUTHHY OWIANPYBYN aKYCTUK CUTHAI Oepunaau.
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3 - amanuii mamryJaoT: TassiHy ctaHmusiHUHT koopauHaTacuun CK-42
TH3MMHU/IA AHUKJIALLL.

Nmpan makcax — KpacoBckuil 3umancouau Ba IeONE3UMK KOOpAMHATA
TU3UMUIaH ¢oinanannd HykTanmapHUHT koopauHaTanapuan CK-42 tusummna
Xucobanmi.

MacajaHuHI Ky AMIHIIH

MamryJior Badudanapu:

CK-42 tusumuparu X, Y, Z xkoopauHatanapHu KpacoBCKHiA 3ITUNICOUIU
(5.1 pacm.) Ba reone3uk kKoopauHaTa TuU3uMuAaH (5.2 pacM) doiinananud scra
OJIaMU3.

3.1 pacm. KpacoBckuil amnumconin
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Hauanonetit
MeEDUOUAH

3.2 pacwm. I'eosie3uk KOOpAMHATA TU3UMHU

CK-42 tuzumu acocuzaa X, Y, Z koopaAUHATaNapHU Kyhuaaru gopmyina épaamuaa
XUCOOJIaHAIN

1 T (N +H)cos pcos A |

Izi (N +H)cos ¢sin 4 I

| [IN@-€®)+H]sin ¢ |

a

\1-e?sin’ B

N =

Dmmunconn napamerpiaapu: CK-42: a= 6378245.000 m, e= 0.00669342.
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TommuupukHu 0axapuIl y4yH BApUAHTJIAP

Bapuanr 1 Bapuant 2 Bapuanr 3 Bapuant4
A 4N 37™ 10.470°% | 4" 37™ 10.525°% | 41 37™ 10.476° | 4" 37™ 10.876°
[0) +41°197 30.39" | +41°19/ 35.86" | +41°19/ 33.3" | +41°19/ 36.3"
H 477.378m. 477.806M™. 476.100m. 476.500Mm.
Bapuant 5 BapuanT 6 Bapuant 7 Bapuant8
A 4N 37™ 17.470° | 4" 37™ 18.525°% | 4N 37™ 19.476° | 4" 37™ 20.876°
[0) +41°19/ 37.39" | +41°19/ 38.86" | +41°19/ 39.3" | +41°19/ 40.3/
H 477.378m. 477.806M™. 476.100m. 476.500Mm.
ToxmupukHu 0aKapuII HAMYHACH
a | 6378245 e? 0,00669438
SIN COS SIN? COS?
B |41,34208 | 0,660553244 | 0,750779203 | 0.4363306 | 0,563669412
L 60,3939 | 0,936022072 | 0,351941304 | 0,8761373 | 0,123862682
H 771,2
N 6387472,607
X 1687967,014 X2 2 849 232 639 443,80
Y 4489312,174 Y? 20 153 923 798 334,60
Z 4191529,804 Z? 17 568 922 093 699,60
R 6369621,538
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4-amanmii matryJot: Epaaru acocuii craHiusiiap KOopauHATAJIAPUHA
WGS -84 TuzuMu acocuaa aHukKJaaml. 4 coart

Nmpan makcan — Hykra xoopaumnatacunun 6up tusumaan CK-42 nan

WGS-84 Tuzumura YTUIIMHA XUCOOJIaII.

MacajiaHUHT KYHHITHIIN
Mamryaor Bazudanapu:

1. T'eone3uk koopaunaranapuu CK-42 tusumugan WGS-84 tusumura

MonoaeHckuii ycynuaa YTUITHA XUCOOMAILL.

884 = B42 + AB ]

2 2
Bvepna Ad =a8g, —84), Aad=agy —au,6" =2a-«

"

AB = —2 [Ty sinBcosL Ty sinBsinL+T; cos B +AaE(Nezsin Bcos B)/ag +
M +H
NAGE 2 . 2 . 2 .
+ —2+1 sin Bcos B] + (1+ eg cos 2B)(@wy sin L —wy cos L) — p"eg usin B cos B;
2 ag
AL P

= (N H)oos B (=Ty sin L + Ty cos L)—th(l—eé)(a)X cos L+ wy sin L)+ w5 ;
+

AH =Ty cosBcosL+Ty cosBsinL +T, sinB - +

N 2

+

@ a
+eéNsin BcosB( >f' sin L——Y”cos LJ+y(N+H—eésinzB).
p p

Zekt

Zer2

Ditnep Oypuakiapu
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Kapnano Oypuakinapu

Dmumancouy napamerpiapu: WGS-84: a=6378137.000 m, ¢? =0.00669438.

CK-42: a= 6378245.000 M, ¢?= 0.00669342.
= w,, w,, )" = (0.0",0.35",0.66")".

Om., -125.0m. -87.0m.)". Xap xun
23.0 125.0 87.0m.)". X

MaCIHTa6,ZIa OKaHJIMT'NHHU cho6ra oJinaI mapT sMac.

Oiinep Oypyak BEKTOpH

~
bommmanruy BekTop Y3rapumm [ =

TonmmumpukHu 0a’kapuIl y4yH BapUaHTJIap

Ne Cranuus bearucu Bwcs84 Lwcs84 H,m
1 | dxankapa DJAN 38°20'16".1 66°06"21".7 790.5
2 | Kura0d KITB 39208'05".2 66°53'07".6 622.6
3 | Oxtom OKTO 40°17'25".7 67°40'11".3 334,5
4 | llenay DENA 38°14'06".7 67°52'48".8 477.5
6 | Canzap SANZ 39°41'37".7 68°14'46".1 1942.5

9 | Yupumk CI1CR 41°34'20".8 69°39'39".0 771.2

10 | AamansIk ALMA 40°49'42" 9 69°43'49".0 737.9

16 | Capuk-cys SARY 40°46'25".2 71°42'02".3 351.0

40 | Maiiganak MADA 38°41'04".1 66°56"29".3 2690.7

54 | Aarpen ANGR 41°06'07".7 70°04'53".7 1307.3

55 | Anpacman ADRA 40°48'01".3 70°01'21".6 1556.0

56 | Kemapuk BESH 40°2124".0 70°31'25".2 421.7

58 | boiicyn BAYS 38°10'31".0 67°02'45".6 1061.3

59 | Kadpupuauran | KF1R 37°50'17".3 67°52'05".5 590.9

79 | bo3oyray BOZB 41°28'44".6 71 °47'07".9 1758.7
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ToxkmmMpukHH 0asKapuIl HAMYHACH

CK-42 WGS84
(0] 3908 05.3 B 39 08 05.2
1 66 53 10.9 L 66 53 10.9
H 592.5 HY 622.5
a 6378245 a 6378137
b 6356863.0188 b 6356752,37
c 0,081810045 e 0,081819085
1/ a 1/298 ' 1/ a 1/298.258
a 10,00335232986925913 a 0,003352802
X 1944895,029 X 1944942,694
Y 455(1736,567] Y 1 4556652,441
Z 4001378,278] Z 4004327,001
N 6386766.398 N 6386658,252
M 6360973 757 M 6360866,002
Tx 25
Ty -141
Tz
WX WX 0 0
Wy Wy 0,35 1.69685E-06
Wz Wz 0,66/ 3,19977E-06
1 1 0
Aa -108
Aa 4,72067E-07
Ae'2 6.46762 E -09
Ae 3,95239E-08
(Ae™2) 9,4097 E -07
AB 0,178007689 8.63006E-07
AL -3.261624496/-1.58128E-05
AH -148,583261
B84 0,683032072 39.134855 3985.48
L84 1,167371413 66.8854551 66 53 07.64
H84 443,916739
doiigagaHuIrad axadbuéraap
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certi. - M., "Henpa", 1977.

3. Mupmaxmynos O.P., Abxymmaes T.M., ®asminosa JLII. Kocmux
reoqe3ust. YKyB Kyianma. Tomkent. “Yuusepcuter”. 2016 #. 6.120.
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V. KEHCJIAP BAHKH

1-Keiic: MAT'ATD, OIIEK, BMT canoaT puBOXJIaHUIIN JEMOPTAMEHTH
MabaymoTiapu Ba JXaxon Ouepretuka Arentinuru (KDA) Oamopatu Oyiinua
2030 #mnna sxaxoH 3Heprus OanmaHcuaa He@THUHT ynymu — 40% HU, Ta3HUKU —
27% wuu, kyMUpHUKHU — 24% HU, OOIIKATApHUKU — 9% HU TallIKWI KUlaau.

Xo3upru mnanTaa ayHéna Oup HWHiIga TaXMUHAH S5 MMWJUIMAp] TOHHA,
V36eknucTonna — 6 MULUIMOH TOHHA HedT Ka3ub onmuamoraa. AKIlxa Ooup hunna
2,9 mMwumoH ToHHa HepTaaH ¢dolganaHwiagy Ba Amepuka HEQT HHCTUTYTH
MabIyMoTiIapu Oyinua 43% HedT MaxcylnoTiapujaH aBTOMOOWIIAp YIyH €HTHIT
énmrn cudatuaa, 11% nan nuszen €nwnrucu cudatuaa Qovgananwianud. by
MabIyMOTJIapra Kypa ep o3uaa wu3nad TtomwiraH HedT 3axupanapu sSKUH
KeJakakaa Tyraiinu. by xonjga wuku €HyB ABUTATEIIapU YUyH DHEprusi MaHOau
MyaMMOCH KaHAail Xaa 3TUiaumM Kepak? MyaMMoO €4MMUHM H37a0 TONMHI Ba
Takiudaap KAPUTHHT.

KeiicHu amaJjira omupuin 00CKU4JIapu

bockuuiap Tonmupukaap
1-0ockny Takaum STWIraH aHUK BazusATiIap OWIaH TaHUIINO YUKHHT.
Myammonu Ba3usT Ma3MyHWTra ajoxuja bTHOOP KapaTHHT.
Myammonu — Ba3uAT KaHIail MacaJlaHM Xall  dTHUINra
OaFuIUIaHTAHJINTUHN aHUKJIAHT.
2-00CKUY Kelicmarn acocuii Ba KMYMK MYyaMMOJIADHM AHUKJIAHT. V3
GUKpUHTU3HA TypyX OwiaH ypTokjaamuHr. MyaMMOHU
Oenrmnamga ucOOT Ba aanuiuiapra tasHunr. Keiic MatHugaru
xed oup puKpHU YbTHOOP/IaH YeT/1a KOIANPMAHT.
3-60cku4 I'ypyx Ownan Owupranvkga MyaMMO €YMMHHH TOIMHI.
MyamMora noup eyuM OHMp Heda BapuaHTAa OYIWIIN XaM
mymkuH. [y Ownan Oupra cu3 TonraH e€4uM KaHaau
HaTHKara o0 KeJIUIId MyMKHHJIUTHHU XaM aHUKJIaHT.
4-00cKu4 I'ypyx Owian Oupranukaa Keilc eduMmura JOoup TaKIUMOTHH
Ta€pnanr. TakAMMOTHU Tal€piamga cusra TaKAUM JTUITraH
JKapJajra acoCJaHUHT. TakIWMOTHU TaW€piiaml >kapac¢Huaa
aHUKJIMK, (UKPHUHT MX4YaM OYIUIIM TaMONWIIapura pHos
KUJIUHT

2-Keiic: XaiijoBur aBTOMOOWJIHUHI CaJOHUTa KYN MHKIOpJa Ta3 XUuiau
YUKAETTaHMHU ce3Au Ba Oy XHUJ Te3 Oopajia TallKapura Xam 4uka Oouuiaau Ba
aBTOMOOWJI JIBUTeTeINAa EHFUH YMKUIIM OKUOATHIa Ky4WwId TMOpTJAll COIUp
Oynau. by aBTOMOOMIJI XaiiIOBUMCUHUHT COFJIMFUTA 3UEH KEATUPIHU, LIYHUHTIEK,
atMocepanuar udmocnanummra oaud Kemau. MyTaxacCUCIapHUHT KapaCHHH
TEeKIIUPUIIJIAPKA HATHKacuja aBTOMOOWJIHUHI Ta3 armapaTypacuHUHT PE3UHO-
TEXHUK JIEMEHTJIapH MIIIJIaH YUKKAHJIUTYA aHUKJIaHIH.
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Myraxaccucnap TOMOHUAAH Oepwiran xyiaoca TYFpUMH? ABTOMOOMIHUHT
ra3 anmnapaTypacHMHUHI PE3UHO-TEXHHMK OJJIEMEHTJIApYM HINJAH YUKUIIWTa SHa
KaHaai gakropnap cabad Oyiaumm MyMKUH?

Keiicau amaJjira ommpuin 00CKU4JIapu

bockuuiaap Tonmupukaap

1-60ckuu Keiic Owman TaHMmMO YWUKUHT.MyamMMoOIM  Ba3usT
Ma3MyHHIra ajJoxujaa 3bTUOOp KapaTUHr. MyaMMoIu Ba3usT
KaHJall MacajaHu XaJl OJTHUIIra OarvIUIaHTaHJIUTUHU
AHUKJIAHT .

2-00CKUY Cyroxmamtupwirad npomnan-oyraamu (Hedtnum) raz (CHI)
TapKuOWra KUPYBYM IMPONWIEH Ba OYTWIEH OJENUHIN
TYpyXJapHUHT KUMEBUHM (aoyuIMrMHUA aHUKJIaHT. byHnai
KUMEBUM (DAOITUK ABUTETEIHUHT TabMHHJIAII THU3UMUTa
KaHJIal TabCUP KYPCATUIIINHU AHUKJIAHT .

3-00cKny ABTOMOOWJIHMHTI Ta3 anmapaTypacUHUHT PE3UMHO-TEXHHUK
AJIEMEHTJIAPUHUHT Oy3WwIMIIura ojiubd KejlraH cababiapHH
aHUKJIAHT. Ynap 6up Heuta Oynumm mMymkuH. KOKopumaru
X0JlaT y4yH cabab OynraH ()akTOpHU aHUKJAHT Ba MyaMMO
CUMMWHM W3JIaHT. TOnraH €YMMHU acOCJaHT Ba aifHaH Iy
Ba3usiTra cabad OynraHiurdHd Mucoiiap EpaaMmuia
W30XJIaHT.

4-60ocKu4 Keiic eunmu Oyitnua ¥3 (QUKp-MyI0Xa3aHTM3HU E3Ma
paBumga EPUTHHT Ba TAKIAM JTHHT.

KENCJU BA3USTJIAP
(VkyB mamryaoraapuaa poiigaiaHum yuyH TABCHS ITHJIAIH)
1-Keiic: Keituarn 20 #iwn wunpa atpod-MyXuT SKOJorusicd Oy3wnu0, ep
I031 XABOCHMHMHI XapopaTh TaxXMHMHAaH 2 Tpajycra KyTapwiad. DbyHHMHr
HaTWXKacuaa MY3JIMKIIap 3puid 0oluiad okeaHaaru CyB caTXM KyTapuia Oomuiaay,
ep I03WHUHT 0ab3W 4yl 30Hajapua, anHukca Adpukana, KypFOKUMIUK Kydanau.
bynap wHCOH Xaéru, smam mapouTd Ba (AONHUITH YUYYH CE3WIAPIAH TabCUP
YTKa3MOKJA.
CusHuHr ¢pukpuHruzya 0y MyaMMOHHM XaJ KMJIMINHUHI KaHAAW HyJH
éxu iiyanapn Masxya? V3 GUKPHHTH3HH OWIANPHHT.

2-keiic: Muku €HyB aBurareiapu ydyH KyJUlaHuia OoIlIaHraH Oab3u
aNTEepHATUB EHWIFWIAP MOTOP YT OJUIIM Ba allaHTAHUHI TapKajJulIura canoui
TabCHp KWIMOKJA XaMJa 3apapi MoJJajap Ba 3appadyajap YHMKUIIMHU
KYyNauTUPMOK/A.

By MyaMMoOJapHHUHI OJIIMHH OJIMII YYYyH AQJTEPHATUB EHWIFWIApP
KaHIal Tajgadjapra Moc KeJullu Kepak?
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3 -Keiic: Bomopon — rokKopu camapaiud Ba SKOJOTHK TO03a CHWIFUIUP.
Bonopon €uramma dakar cyB xocwsa Oyiaaw, YHHMHT EHHINI WCCUKIUTH 3ca 143
kJx/r, spHM yraeBogopotapra (29 x/[x/r) aucbaran 5 mapta rokopu. Bogopos —
OOpJIMK/Ia PHT KEHT TapKalirad Mojjaa (MyTaxacCUCIapHUHT OaxocHura Kaparaija y
I0JIIy3J1ap MACCACUHUHI SIPMUHHM Ba IOJIIy3J1apapo Ta3HUHI KaTTa XaKMUHU
TalIKWI KMJIaH), JIEKUH €p F03K]1a SPKUH KYPUHUILJIA Y IEIpIu HYK.

Bogoponnan énmiru cudaruaa ¢oigaJJaHMIIHUHT UMKOHU Oopmm?
Arap 0op 1ed xuco01acaHIru3, ¥3 MYJI0Xa3aJAPUHTM3HN 0aéH KUJIMHT.

4-Keiic: Meranon Oomika CHOpUTIAp oOpacuja XOM-all€ pecypciapu
MO3UILMACHIA Ba OOIIKA TEXHUKABUHU-UKTUCOAMN oMuIuIiap OYyiinua OEH3UH y4yH
SHI MCTUKOOJJIM KOMIIOHEHT XucoOnaHaau. JIekuH OyFJIaHUIIHUHT IOKOPH
UCCUKJIUIM JBUTATe]l YT OJMIIMHA EMOHJIAIITUPAAA Ba METAHOJJAH TO3a
KypuHMILJa (olganaHuIira KUUMHYWIMKIAD TYFAUPAad, OYHJIaH TallKapu
JABUTATEN METAHOJJIa hllularaiia arMmocgepara popmaibaerus 3...5 MapTa KyIpoK
YUKApWIaIU, y 3¢a KOPPO3HOH aKTUB MOJIJIa XMCOOJIaHa Iu.

MeTtanosaan OeH3MHra camMapaJjm KyIIMM4a cudaruaa
(poiinataHMIIHUHT HYJIU, AbHU OKOpHAA 0aéH KMUJIMHIAH MYaMMOJIAPHHHI
eunvu 6opmMu? V3 GUKPHHTH3HE U3X0P KUJIMHT.

5-Keiic: )KaxoH pUBOXIJIAaHUIIMHUHT OOLIKA KaTOp MyamMouapuaad Ghapkiu
paBuIlga, OMOMaxCyloTiap MyaMMOCH “0030p Cypu0 uuKapuim~ sMac Oanku
KEHI CUECUN KYJU1a0-KyBBaTIAHULITA 3ra. BUOEHMIFUIAPHUHT IOPUTYBYM Ky4uIapu
Ba MyaMMOJIapU MamJlakatra Kapal y3rapajau.

Yoy macajJaHMHT e4UMUHHN TONMHHT.

6-Keiic:YukyH Ownad yT ongupwiaguraH JABUTATENAa a30T OKCHUJIAHUIIN
Ba NO xocun Oynumm amanra (GpoHTH OpTHJIa EHUII MaXCYyJOTIapu 30HACHIA
conup Oynanu, y epaa Xapopart 3HT okopu Oynaau. ['aznap xapopatu Ky TapuIHIIHA
Ba KHUCJIOpOJA KOHIEHTpamuscu optuimu cabadbmm NO xocun OVIMIIN KECKHUH
optaau. by arpod-myxutra Kyunau canOuii TabCUp KUIaIH.

By MyammMoHu eunm Hy/uiapu Oyiu4ya y3 mMyJ0xa3aJapuHIU3HU 0aéH
KHWJIMHT.

7-Keiic:byryarun KyHma BOJOPOJHUHT HapXd >Kyla IOKOpPH, OyHIaH
TalllKapu, JBUTaTel BOJOPOJ OwWIaH TabMUHJAIITA Y3Ka3uiraHiga MaKCHUMal
KyBBaT KaMas{, KalTa aJaHrajaHuNUiap naigo Oymamu, Meramuiap fo3a
KaTjaMmjapujia BOAOPO/ OMiIaH TYHHUHUII HaTHXKacKuia “BOJOPOJ MYPTIIUTH XOCHI
Oynanu.

By myamMmosapHuMHr eyuMu Oopmu? Arap euyumu Oop 7ed
xuco0gacanru3 y3 GUKpUHIu3HU 02éH KUJIUHT.

76



VII. TJIOCCAPUN

Tepmun Pyc Tmimaaru mapxu HWHIrau3 THiMaard mapxu
2100a1bHAA CHUCTEMA, COCTOSAILIAS U3 a constellation of
HAGUZAUUOHHASA CO3BE3/IMsI HABUTAIIMOHHBIX satellites providing signals

cnymHuKoean cucmema

(THCC)

CIIyTHUKOB, CITY>KOBI
KOHTPOJIS ¥ yIIpaBIEHUS U
anmapaTypsl
MOJIb30BaTEIICH,
MO3BOJISTIONIAST OTIPEIEIISATh
MECTOIOJIOKECHUE
(KOOpJIMHATHI) AHTECHHBI
MpUEMHUKA MOTPeOUTEs

from space transmitting
positioning and timing data.
By definition, a GNSS
provides global coverage

IJTIOHACC

I'HCC, pa3paboTanHas B
Poccun

a space-based satellite navigation
system operating in

the radionavigation-satellite
service and used by the Russian
Aerospace Defence Forces

2100anvHan cucmema
onpeoeneHus
MeCHIONO0J10MHCeHUS

(GPS)

I'HCC, pa3zpaboTanHas B
CIIA

a space-based navigation system
that provides location and time
information in all weather
conditions, anywhere on or near
the Earth where there is an
unobstructed line of sight to four or
more GPS satellites.[1] The system
provides critical capabilities to
military, civil, and commercial
users around the world

ceemenm nompeﬁumefm

yactb  HCC, cocrosmias

consisting of consumer equipment

[nonv3zoeamens] U3 aImapaTyphl of the GNSS

norpeduTeneu

(CIIyTHUKOBBIX

TPUEMHUKOB)
HAGUZAUUOHHBLIL CIYTHHK, KOTOPBIH satellite which emits radio signals
cnymnuuk (HC) U3JTydaeT paauoCUrHal, containing navigation information,

comepIKaIun
HaBUTALIMOHHYIO
uH(pOpMAIUIO, TPUEM
KOTOpPOW HE0OXO0UM JIJIst
OIpeeIICHUS
MECTONOJI0KEHHUS
PUEMHHUKA TOTPEOUTENS

the reception of which the
consumer is required to determine
location of the receiver

co3eezoue CRnymHUKOG6

COBOKYITHOCTb,
PaCMOIOKEHHBIX B

set located in the space of HC
included in the GNSS
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npoctpancTBe Bcex HC,
Bxoagmmx B THCC

pabouee cozee3oue

coBokynHocte HC
YYaCTBYIOIIMX B PEIICHUU
MIOCTABJICHHOM 3a/1a4H B
JAHHBI MOMEHT BPEMEHU

NA set involved in the task at a
given time

2PyRRUPOBKA crytHuKM ¢ oquHakoBeiMu |Satellites with the same technical

CHYMHUKOG TEeXHUYEeCKUMU JaHHbIMU, |data included in the constellation
BXOJISAIINE B CO3BE3/IHE

KoHgpuzypayus B3aMMHOE pacriosiokenne |kelative position of satellites at a

CHYMHUKO8 CIIyTHUKOB B specific time, specific to particular

ONPEAECIECHHBIA MOMEHT
BPEMEHHU, OTHOCSIIEECS K
KOHKPETHOMY
TOJI30BATEIIO

users

30Ha 0030pa

Y4aCTOK 3€MHOU

portion of surface, which can be

(cnymnuka) MOBEPXHOCTH, ¢ kKoTopoit  |observed from satellite (receiving
BO3MOKHO Habrofenue 3a |signals from a satellite at a given
CIIyTHUKOM (TIpUEM time)
CUTHAJIOB OT CITyTHHKA B
JTAHHBI MOMEHT BPEMECHH )

CHYMHUKOGbLE r'€0/IC3UYECKHIE CETH, geodetic network created by means

2eooezuuecKue cemu

CO3/1aBaeMble METOAaMU
CITyTHUKOBBIX
ONpeIEIICHAN

of satellite definitions

dynoamenmanvnasn
acmpoHomo-
2eooe3uyecKkasn cemp
(DPAIC)

CeThb, 00ecIeynBaroas
BBICILIMM YPOBEHb
TOYHOCTH OOIIE3eMHOM
FE€OLECHTPUYECKOU
KOOPJIMHATHOM CUCTEMBI Ha
teppuropun Poccun.

network that provides a high level
of precision common terrestrial
geocentric coordinate system on
territory of Russia.

6bICOKOmMOYHAaxn
2eooe3uyecKasn cemo

(BI'C)

ceTh, 00eCIIeUnBaromas
CJIEAYIOIIYIO IO TOYHOCTH
nocine ®AI'C peanuzanuto
KOOPJIMHATHON CUCTEMBI,
OMUpAaroIIasics Ha MyHKTHI
OAIC.

network providing the
following for
accuracy after implementing FAGS

CRYMHUKO0BAA
2eooe3uueckasn cemo 1
knacca (CI'C-1)

ceTh, 00eCIIeUnBaroIas
CHEAYIOUIYIO IO TOYHOCTH
nocne BI'C peanuzanuto
KOOPJIMHATHON CUCTEMBI,
OMUPAKOIIASICS HA MYHKTHI

network providing the following
for accuracy after the
implementation of the GHS
coordinate system, based on HCV
points.
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BI'C.

cucmema WGS-84

BCEMHpHAas CUCTEMA
reoJIe3NIECKUX
napameTpoB 3emiau 1984
rojia, UICIoJab3yeMasl B
GPS, B unciio KoTopbIx
BXOJIUT CUCTEMA
TEOLEHTPUYECKUX
KOOpJIMHAT

worldwide system of geodetic

parameters of the Earth 1984 years

used in GPS, which include
geocentric coordinate system

OMCcuémnasn oCHo8a
[cemb] ITRF

MEXKTYHAPO IHAS 3EMHas
OTCYETHAsA
(reome3nyeckas) OCHOBA,
Co3aHHAs U
noaaepxkuBaeMasi IERS

International earth otschétnaya
(geodetic) basis, created and
supported by IERS

OMCUEMHAA OCHOBA

€BpOIIeCKast 3eMHast

European terrestrial otschétnaya

[cemb] EUREF oTCYETHAsS (geodetic) basis, created and
(reome3nueckas) ocHOBa, |Ssupported by the European
CO3JaHHas U subcommittee
Mo/1/Iep>KUBaeMast
EBponerickoit
noakomuccuenn MAT

CpencrBa CIlyTHUKOBBIX Onpe/ieseHuil
Tepmun Pyc Tuamaaru mapxu NHrau3 Twiauaary mapxu

cucmemHan wiKaia
eépemenu (CIIIB)

mIKaja BPEMEHU BBICHIEH
TOYHOCTH,
MpeTHa3HAaYCHHAS
CUHXpOHM3alMU  PaOOTHI
Bcex cermentoB [HCC,
dbopmupyeTcs u
HoJIJIepKUBaETCsl Hanboliee
CTaOWJIBHBIMU ~ dTaJOHAMH
BpPEMEHH,
PacIoIOKCHHBIMH B
CUCTEMaxX  KOHTPOJISA W
yIPaBIICHUS] U CBA3aHHBIMU
C HaIMOHATbHBIMH
CTaHJapTaMU YaCTOThI

JJIA

High-precision time scale is
designed to synchronize the
work of all GNSS segments
is formed and maintained
most stable time standard,

located in control and
management systems, and
related national frequency
standards

spems GPS cucreMHas ikana Bpemenu |GPS time scale system
GPS
spema I'TOHACC |cuctemuas mikana Bpemenn (GLONASS time scale

I'JIOHACC

Oopmoeasn wikana

IIKAJIa BDEMEHU,

time scale, formed by
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eépemenu (bIIIB)

dbopmupyemasi GOPTOBBIM
ATAJIOHOM BPEMCHH U
4aCTOTHI

onboard standard time and
frequency

WIKA1a 8PeMeHU

1IKajga BpEMEHH,

time scale, formed by a

nompeoumens dbopmupyemas kBapreBbiM  |quartz oscillator reference
(LlIBII) OITIOPHBIM I'€HEPATOPOM receiver
pHUEMHHKA
CUHXPOHU3AUUA npoIiecC BBEACHUS process of introducing
oopmoevix wikan  |nonpasku B BB nocne amendments after checking
epemenu HC ceepku ¢ CIIIB with GPS
anbManax Ha0Op CIPaBOYHBIX set of background
(nasuzayuonnwvix |CBencHUM o monokeruu (o |information about the
CHYMHUKO8) IIKaje BpEMEHU U situation (on the scale of time
9JIEMEHTaX OpOUT) U and the elements of the orbit)
paboueMm coctossiHuu Bcex  |and the operating condition
HC nannoii THCC, of the National Assembly of
Bxoasmux B uHpopmanuio |the GNSS included in the
nepenaBaeMyro co crytauka |information transmitted from
the satellite
HAGU2AUUOHNLLI  |alllIapaT, COCTOSIINN U3 apparatus consisting of an
CHYMHUKOGDLIL aHTCHHBI, paJMONIPUEeMHKKa |antenna, a radio, a calculator,
npUEeMHUK Y BBIYUCIIATEIS | intended for the reception
npoiieccopa |, and processing of navigation
npeIHA3HAYCHHBIX IS signals of the National
npremMa u 00paboTKH Assembly in order to obtain
HABHTAI[MOHHBIX curHaimoB |the necessary information to
HC c nienpro momydeHust the consumer (spatial -
HeoOxoauMon notpedurento |temporal coordinates,
uHpOpMaLIUN direction and speed)
(MIpOCTPaHCTBEHHO -
BPEMEHHBIX KOOPIMHAT,
HaIpaBJICHUS] U CKOPOCTH)
CHYMHUKO06AsA Ha3eMHas 9acTh ground part of equipment
2eode3uyeckan amnmapaTypsl morpedurtens  |user is designed to perform
annapamypa [monp30BaTeNs], geodetic works
npeaHa3HauYeHHAs TS
BBITTOJTHCHHS
reoIe3NYECKUX padboT
2eo0e3uuecKuil NPUEMHUK, a receiver capable of
CHYMHUKOGDLIL obecrieunBaroNIni mpueM, |receiving, code-phase
NpUEMHUK KO/10BO-(a30BOi information transmitted from

uH(popmaru,
IEpEIaBAEMON CO CITYTHUKA,
NpEeIHA3HAYEHHOM IS

the satellite, designed to
perform geodetic works
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BBIITOJIHCHU S
ICoAC3NYCCKUX pa60T

ébicoma aHmeHHbl

PaCCTOAHUC 110 BCPTHUKAIIA

vertical distance between the

(2eode3uueckozo MEXTy [ICHTPOM 3HaKa W center mark and the point of
npuemHuKa) TOYKOW OTHOCUMOCTH relevance antenna

AHTEHHBI
opuenmupoéanue |Npoleaypa pa3Bopora antenna reversal procedure,
AHmMeHNbl aHTEHHBI, TaKKMM oOpa3omM, |SO that the special mark
(2eode3uueckozo YTOOBI CTIeIUANIbHAS (arrow) on the surface of the
npuUeMHUKA) OTMETKa (CTpeika) Ha antenna has been directed to

MMOBEPXHOCTH AaHTCHHBI the North.

Obl1a HanpasiieHa Ha Cesep.
MHozonymuocms  |(HaKTOp, BIUSIONINM Ha factor affecting the accuracy
(npunumaemozo TOYHOCTH CITYTHHKOBBIX of satellite and definitions
NPUEMHUKOM omnpenencHuit u cBs3anubii |related to the nature of the
usnyuenus ¢ HC); |c xapakrepom signal propagation from the
MHuozonyueeocms; |pacupoctpanenus curnana |satellite (in which he finds
nepeompasicenue |co crytauka (mpu koropom |himself on the receiving

OH MOMNaJaeT Ha AHTEHHY
MIPUEMHHKA HE TOIBKO
HEMOCPEJCTBEHHO OT
CIyTHUKA, HO U
OTPA3UBIIUCH OT
MOBEPXHOCTH 3€MJIU UJTU
Pa3JIMYHBIX TPEIMETOB,
OKPYXAIOIUX aHTCHHY)

antenna not only directly
from the satellite, but also
reflected from the Earth's
surface, or various objects
surrounding the antenna)

MCTO)ILI CIIYTHUKOBBIX I'€0I€C3NICCKHUX onpene.ﬂefmﬁ

naonwoenue HC npoliecc npuema u oopadborku |process of receiving and
U3MepUTEIbHON nHpopManuu |processing the measuring
or HC information from
unauthorized access
CHYMHUKOGbLE orpeneneHre KoopInHaT determining the
(ceo0e3uueckue) IYHKTOB WJIM MPUPAICHUH coordinates of points or
onpeoenenus KOOpIMHAT MEX 1y MyHKTamu, |the increments of
OCHOBaHHOE Ha 00pabOTKe coordinates between the
u3MepuTenspHOl nHpopManuu, |Points, based on the
HOCTYIIAOIIEH CO CITyTHUKOB  |processing of the
I'HCC measuring information
received from the GNSS
satellites
onazonpusammublii TIEPHOJ] BPEMEHH, KOT/1a period of time when you

8PEMEHHOI UHMEPBAl

(cnymHuKoewlx)

MOKHO OJTHOBPEMECHHO
HaOJIIOIaTh HEOOXOIMMOE

can simultaneously
observe the required
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onpeoenenuil guciio (He MeHee 4-X) number (at least 4)
CIIyTHUKOB C satellites precalculated
npeapacuuTaHHbpIM 3HaYeHueM |value DOP.

DOP.

abcontommvle MOJTY4eHUE KOOPAMHAT B obtaining coordinates in

onpeoenenus 00I1e3eMHOU the common terrestrial

Koopounam; TEOLECHTPUYECKON CUCTEME geocentric system or

A6MOHOMHDLI pedcum WK OTHECEHHBIX K 3eMHOMY  |related to the earth

uzmepeHuil SITUIICOUAY, Kak mpasuio, o |ellipsoid, as a rule, the
KOJIOBBIM M3MEPECHHSIM code pseudo-range
IICEBA0JAJILHOCTEHN 10 measurements to
CIyTHHKOB ¢ TouHOCThIO He  |satellites with an
BBIIIIE TICPBBIX METPOB accuracy of a few meters

above

OmMHOCUmebHbLE orpeneNeHNe Pa3HOCTH determining a difference

(cnymnuuxogole) KOOpJMHAT MeKly myHkTamu |between coordinate

usmepenus B ceaHce (Kak KOJIOBBIX, Tak M |POINts in a session (both
(a30BBIX) U3MEpPEHUI code and phase)

measurements
oughgdhepenyuanvuole TOTIpaBKH, onpeeiieHHbie kak |determining a difference

nonpasku (K
U3MEPEHHBIM 3HAYEHUAM

Pa3HOCTb MEXAY
U3MEPECHHBIMU 3HAYCHUSIMU

between the coordinate
points in a session (both

nceeoooanbHocmu) IICEB0IAJILHOCTH 10 Kojgam  |code and phase)
n/unu Ga3oBBIM U3MEPEHHSIM U [izmereniypopravki
3HAYCHUSIM PACCTOSHHM defined as the difference
MEKTy IPUEMHUKOM H between the measured
cyTHHKaMH, BeraucieHHbIM  [Values for the pseudo-
10 U3BECTHBIM 3HAYCHUSIM code and / or phase
KOOPJHMHAT ITyHKTA U measurements and the
00opTOBBIM 3heMepuIam value of the distance
CIIyTHUKA between the receiver and
the satellite, calculated
from the known values of
the coordinate points and
on-board the satellite
ephemeris
ouppepenyuanvhovie MU3MEpEHHs, OCHOBaHHBIC HA  |measurements based on
uszmepenus (6 BBegeHue quddepennuansabix [the introduction of
CNYMHUKOBBIX ITOIIPaBOK, OIPEACIIEMBIX differential corrections
onpeoeyeHusx) 0a30Boii cTaHIIUEH, B determined by the base

pe3yJIbTaThl NU3MEPECHUM,
BBITIOJIHEHHBIX Ha
NepeMeNniaeMbIX MPUEMHHUKAX

station to the results of
measurements performed
on movable receivers
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Cropo:xeBbie KonrponsHoe HuBenuposanue | Control leveling of the frames of
Ha0J1101eHUA 4acTu periepoB | the  observation  station, is
HaOJII01aTEIBHOM crannuy, | performed after the final series of
BBITIOJTHSIEMOE nocie | observations to  identify  the
nmpoBeieHus1 HavanbHOW cepuu | beginning of the process of
HaO0JIIOIeHUI c uenwto | displacement.
BBISIBJICHMSI Hauyaja Ipolecca
CABUKCHUA.
TunoBas HaOnronarenpnass cranius Ha | Observation stations on the ground,
Ha0JII0IaTeIbHast 3eMHOM nosepxHoctH, | planted for the basic parameters of
CTAHIUS 3amoxkeHHass aus  monyuenus | the  process of  displacement.
OCHOBHBIX napameTpoB | Persistence stations from one to
nporiecca cnBmxenus. | several years
[TpoaoKUTENBHOCTh
CYIIECTBOBAHUS  CTAHIUUA  OT
OJIHOTO J10 HECKOJIBKUX JIET
Yribl rpaHAYHbIE Buemnue otHocutenbHO | External relatively gob angles
BeIpaboTanHoro mpoctpancTa | formed on the vertical sections
yTJIbI, 0o0pa3oBaHHbIC Ha | along strike and across the strike of
BEPTUKAIbHBIX  paspe3ax 1o | the ore deposit (on the main
MPOCTUPAHHUIO u BKpect | sections of the basin subsidence)

MIPOCTUPAHUS PYIHOM 3aJIEKHU
(1O TJIaBHBIM CEUEHUSIM MYJIbJIbI
CABI)KEHHUS) TOPU30HTAIBHBIMU
JVMHUSIMHA u JUHUSAMU,
COEIMHSIOIMHA TPAHUILY
BBIPAOOTaHHOTO MPOCTPAHCTBA C
TPAHUIIEN MYJIbJbI CIBHKCHHUS.

horizontal lines and  lines
connecting the border-out space
with boundary displacement trough.

Vr1iabl cIBHKEHUAA

Bremnne OTHOCHUTEIBHO
BBIpaOOTAaHHOTO  MPOCTPAHCTBA
YTJIBL, o0Opa3oBaHHbIE Ha
BEPTUKAIBbHBIX  pa3pe3ax 1o
IIPOCTUPAHUIO " BKpECT
IIPOCTUPAHUS PYIHOM 3aJIeKU
(1O TJ1aBHBIM CEYEHUSIM MYJIbJIbI
CABW)XEHHUS) TOPU30HTAIBHBIMU

JTUHUSIMUI u JTUHUSIMU,
MOCJIe1I0BATEIILHO

MPOBEJICHHBIMU B  KOPEHHBIX
opoJax u HaHOCaX |
COCJIUHSIOIIUMU TpaHuIly
BBIPa0OTaHHOTO TMPOCTPAHCTBA C
rpaHuien 30HBI OTIACHBIX
CIABIDKEHUN Ha 3eMHOH

MOBEPXHOCTU. Paznuuaror yribl
CABMXKCHHA B HAaHOCaX MU B
KOPEHHBIX MOpoJax MpH MOJTHON
U TpU HENOJIHOH MoApaboTKe
3eMHOM MOBEPXHOCTH.

External relatively gob angles
formed on the vertical sections
along strike and across the strike of
the ore deposit (on the main
sections of the basin subsidence)
horizontal lines and  lines
consistently held in bedrock and
alluvium and connecting the
border-out space with the boundary
zone of dangerous displacement on
the Earth's surface. There are
corners  of  displacement in
sediments and bedrock at full and
partial undermining of the earth's
surface.

¥Yribl pa3pbiBoB Buemnue otHocutenbHo | External relatively gob angles
BeIpaboTanHoro mpoctpancTa | formed by vertical cuts across the
yTJIbI, o0pa3oBaHHbIE Ha | strike and the strike of the ore

83




BEPTHUKAIbHBIX pa3pe3ax BKPECT
IIPOCTUPAHUL i o
MPOCTUPAHUIO PYIAHON 3aJIeKHU
(1O TJIaBHBIM CEUEHHUSM MYJIbbI
CABI)KEHHUS) TOPU3OHTAIbHBIMU

deposit (on the main sections of the
basin subsidence) horizontal lines
and lines connecting the border-out
space with the extreme external
cracks on the earth's surface.

JUHUSIMU u JTIUHUSAMH,
COEMHSIOIUMHA TPAHUILY
BbIPAOOTAHHOTO MPOCTPAHCTBA C
KpallHUMH BHEITHUMH
TpelUHAMU Ha 36MHOM
MTOBEPXHOCTH.

Vbl 00pyeHust BHerninue orHocutensHo | External relatively gob angles
BeIpaboTanHoro mpoctpancTa | formed by vertical cuts across the
YIJIBL, 00pa3oBaHHbIC Ha | Strike and the strike of the ore
BEpTUKAIBHBIX pa3pe3ax Bkpect | deposit (on the main sections of the
[IPOCTHPAHHUS u no | basin subsidence) horizontal lines

MIPOCTUPAHUIO PYAHON 3aJexkH
(1O TJIaBHBIM CEUEHUSIM MYJIbJIbI
CABW)KEHHUS) TOPU3OHTAIbHBIMU
JUHUAMU U JMHUSAMU,
COEJIUHSIOLUMHI IpaHuLly
.BBIpAaOOTaHHOTO IPOCTPAHCTBA
C TpaHUIEeH 30HBI OOPYIIEHUS Ha
36MHOM IOBEPXHOCTH.

and lines connecting the border
.vyrabotannogo space with a border
of collapse zone on the earth's
surface.

Yroa MakcHMAaJbLHOI'O
oceJaHus

Yron co CTOpPOHBI TaJIeHHS
3aJIe)Kd,  0Opa3oBaHHBIA  Ha
BEpPTUKAJIBLHOM  pas3pe3e (1o
TJIaBHOMY CECUCHUIO MYJIbJbI

The angle of incidence from
deposits formed in the vertical
section (the cross section along the
main basin subsidence Earth's

CABIKEHUS 3emHoi | surface) across the strike of the
MOBEPXHOCTH) Bkpect | deposit by the horizontal line and
MIPOCTUPAHHUS 3anexu | the line connecting the middle of
ropu3oHTaNIbHON  smHWeW  u | the gob with the point of maximum
JTUHUEH, coemunsromeii | subsidence.
CepenHy BBIPAOOTAHHOTO
IPOCTPAHCTBA c TOYKOU
MaKCHMAJIbHOTO OCEIaHMsI.
Yroa BHernnuit otHocutenbHo | External gob relative angle formed
BOPOHKO0Opa3oBaHus | BeipaboTaHHOrO mpocTpancTBa | by a vertical cut in any direction of
yro, 00pa30BaHHbIH Ha | the horizontal line and a line

BEPTUKAIBHOM pa3pes3e B JTH000M
HalpaBJ€eHUH TOPU3OHTAIBHOU
JTMHHUEH Hu JIMHUCH,
COCIMHAIOLIEN TPaHULLY
BBIPAaOOTAHHOTO MIPOCTPAHCTBA C
IpaHULIEd 30HBI BOPOHOK Ha
3€MHOM IOBEPXHOCTH.

connecting the gob boundary with
the boundary zones on the earth's
surface craters.
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