Ilim ham jdamiyet. Xe2.2022

- TamabajapHN MEXHATHHHM YHYMJIM TAIIKWI KWIHAIL,  MAIOFYJIOTIap YTKAa3WII TapTHOIapH, ycyJulapu HHoOatra
BaKTMHHM TEXKalll Ba MIy acocha YKyB MaBIyMOTJIAPWHH  ONWHUO, YKyB-KypcaTMali, TEXHHKAa BOCHTajlapu Ba
nyxrta ysnamrupuinra épaam OepyBum Mmaxcyc danmapHu — axOOpOT-KOMMYHHUKAIMs — TeXHOJIOTHsIapuiaH  (oiina-

TYJa KyJulall y4yH UMKOH sIpaTHIL; JAHUILIY, YKUTHII METOMJIapH YKYB KypOJUIAPUHU TaHJIAII
- ramabamapma xaér QaonmmaTH XaBQCHM3IMMTHM Ba  Ba Kywmam Tanmabamapaa Xaér daomusaTH XaB(CH3IHTH

XOAUMJIap ~ MEXHaTHMHH  Myxoda3acHHM  TabMHMHJIANI  Xakujgard  OWIMM,  KYHMKMa  Ba  MajlaKaJlapHMHU

XKapaéHmapura KU3UKYBYAHJIMKHH PHBOXKIAHTHPHII Ba  PUBOXKIAHTHPAIH.

ymapra wnouad  9uKapuml  OOBEKTIApWHH  YIIApHH Iy ypuHma Xynoca 3THII KOW3KH, Maxcyc Qaniap Oy

CTPYKTYpaBUH TY3WIMIIMHHA YYKyp YpraHWIIga Maxcyc KOTHO KONraH TapakKui STMaiauraH IMOaKTHK XOJKca

(haHTapHUHT aXaMUSTUHY TYIIyHTHPHIIL, smac, Oalkyd TapaMM Ba TapOWsi caMapaJopJIUTHHH

- Tamabanapia KOMIOBIOTepAa WOUIAII Ba MIHTepHETHaH  TabMHUHJIOBYM KaTOp OMHIJUIAPHH aMaHi KUXATHaH Hyira
¢doiinanaHn® MabIyMOTIAPHH MYCTaKWI KYJra KHPUTHII  KYHYBYM FIXKOJKOPJIMK Ba SPAaTyBUAHIUK (HAOTHSITHHUHT
MaJakaJapuHH XOCWJI KWIUII Ba Oomkamap. Ambarra, HaTwkacuzaup. Lllyrra xypa, Maxcyc (ammapHu YKUTHIINA
OyHIa YKUTYBUMHUHI TEJaroruka, XyCyCHH MeToIWKa, [aBp TajaOnapumaH Kean0d YHKHUII, TabINM-TapOusSHH
MEarOTMK TEXHOJIOTHSUIAP, MENAaroruk MaxopaT KaOW — XapaKaTIaHTHPYBUHW, JKaJaJUTAITHPYBYM Ba  camapa-
ounmmMapu Maxcyc (harmapHN VKUTHIIHU ~ JOPJIMIMHM OLIMPYBYM OMUJUIAPHU aHUK KyJUlallra JabBaT
PHBOXKJIAHTUPAAH Ba TAKOMHUJUIAIITHPAIH. sTyBuH n1e6 Kapamr jo3uM. lllyHn mHOOatra 0imb, Maxcyc

Maxcyc ¢aHnapHH YKUTHIIIA YKATYBYMHHHT KacOwil  (damiapHu YKUTHINIA Tanadaimap OWauMiIapuHu OaxoJaniia
Taléprapiuru, MaxopaTH, 3aMOHABHY WHHOBAIlMH YKUTHII  3aMOHABHI TAaBJINM TEXHOJOTHsUIApuAaH (oiimamaHum Ba
TEXHOJIOTHSUIApUIAH  Xa0apAOpiurd Ba IIy acocia  yjapra aloxXpaa dTHOOp OepuIl Makcaara MyBOGUKIHP.
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PE3IOME

Makonaga xaét GaonusaTH XaBQCH3IUTU HyHanummaa Maxcyc (aHjapHH YKUTHII XapaCHUIAa MabIyMOTIAPHH TaKAUM STHIIAA
3aMOHABHI1 MHHOBAIIMOH ME/IMa TABJIUM TEXHOJIOTUsUIApaH (HOUIaTaHuII Macaaapu EpUTHO OepriraH.

PE3IOME

B cratbe OCBCHIACTCs MCIOJIb30BaHUE COBPEMEHHBIX MWHHOBAIIMOHHBIX MEIua 06pa3OBaTeJ'II)HLIX TEXHOJIOTUH B I/IH(I)OpMaL[I/IOHHOM
obecreueHnu npenoiaBaHus CICHUAIIBHBIX IIPEIMETOB B obmacTi 0€30IaCHOCTH JKHU3HCACATCIIBHOCTH.

SUMMARY

The state highlights the use of modern innovative media, educational technologies in information support for the provision of special
subjects in the field of business activity security.

OLIY PEDAGOGIKA O‘QUV YURTLARIDA ASTRONOMIYA FANIDAN
“QUYOSH” MAVZUSINI O‘QITISHDA ILMIY-1JODIY YONDASHUV
A.R.Sattorov — o ‘qituvchi
Navoiy davlat pedagogika instituti
Tayanch so‘zlar: innovatsiya, astronomiya, Quyosh, Quyosh fizikasi, Quyosh spektri, Quyosh atmosferasi.
Kiwuesble ciioBa: unHoBanus, actponomusi, Comnxite, pusnka Connia, Crekrp Counniia, ConHeunas atMocdepa.
Key words: innovation, astronomy, Sun, solar physics, Sun spectrum, Solar atmosphere.

2020 - yil 23-sentabrda gabul gilingan yangi tahrirdagi ~ zararli nurlar va zarralar sifatida atmosferaning ozonsfera
“Ta’lim to‘g‘risida”gi O‘zbekiston Respublikasi Qonunida  gatlamidan yuqorida sochiladi, gaytadi va unda yutiladi.
ta’lim-tarbiya sifati va samaradorligini  oshirishda  Demak, Yerni qurshab olgan uning atmosferasi bu nurlar va
o‘gituvchi hamda talaba va o‘quvchining mustaqilligini  zarralardan bizni himoyalab turadi. Zararli Quyosh va kos-
oshirish, ularni erkin fikrlashiga yo‘l ochish, o‘qitishning  mik nurlardan biosferamizni himoyalashda radiusi 925 000
ilg‘or pedagogik va innovatsion vositalarini qo‘llash bilan ~ km.ga teng bo‘lgan Yer magnitosferasining ham o‘rni be-
bilim oluvchilarning intellektual qobiliyatlarini o‘stirishga  giyosdir [4:12].
asosiy e’tibor garatilgan. Ta’limni hozirgi kun yuksak tal- Yugoridagilardan ko‘rinib turibdiki, Oliy ta’limda Quy-
ablariga javob beradigan tizimga aylantirishga, rivojlangan  osh va uning fizik xarakteristikalarini o’rganish nihoyatda
mamlakatlar ta’lim tizimidagi yutuqlarni o’zlashtirish bilan =~ muhim ahamiyatga ega ekanligi ma’lum. Oliy ta’limning
jadal rivojlanishni ta’minlaydigan yetuk mutaxassislar yet- 5110200-Fizika va astronomiya ta’lim yo‘nali-shida as-
kazib bera oladigan kuchga aylanmoqgda. Biz pedagoglarn-  tronomiya fanining namunaviy dasturida Quyosh fizikasi
ing asosiy vazifamiz raqobatbardosh mutaxassislar tayyor-  mavzusini o’rganishda 4 soat ajratilgan. Quyosh mavzusini
lashdan iborat bo’lib, har bir darsimiz innovatsion tarzda  o‘rganish bugungi kunda dolzarb ekanligini inobatga olib,
tashkil etilishi zarur. Bu esa astronomiya fanini o‘qitishni  mavzuni talabalar tomonidan mukammal o’rganishlariga
yanada takomillashtirishni tagozo etadi. alohida e’tibor qaratish zarur bo‘ladi.

Hammamizga ma’lumki, hozirda Yer sayyorasida glob- Oliy pedagogik ta’limning astronomiya kursida Quyosh
al isish jarayoni ko‘pchilikni tashvishlantirmoqda. Global mavzusini o’qitishda 6 soat ajratilishi zarur va mavzuni
isish natijasida Antarktidadagi abadiy muzliklar erib, uchta ikki soatlik darsga sig‘dirish mumkin bo‘ladi. Ikki
ekologik muammolarni ham keltirib chigarmogda. Dunyo  soatlik darslar quyidagicha tagsimot gilinsa, magsadga mu-
olimlarining statistik ma’lumotlariga ko‘ra keyingi yuz  vofiq bo‘lar edi:

yilda Yer yuzida o‘rtacha havo haroratining taxminan 1,2 1) Quyoshning umumiy ko’rsatkichlari;

gradusga oshganligi aytilmogda. Bu jarayon Quyosh bilan 2) Quyosh spektri va unda energiyani tagsimlanishi;
bog‘langan emasmi degan masala olimlar oldiga qo‘yilgan. 3) Quyosh aktivligi va uni Yerga ta’siri.

Quyosh Yerni nafaqat issiglik bilan balki, iste’mol qilsa Quyida biz bu ajratilgan o’quv soatlari davomida tala-

bo‘ladigan ekologik toza energiya bilan ta’minlab turadi.  balarga nima ma’lumotlarni berish kerakligini hamda ayrim
Shuningdek, Quyosh energiyasining bir gismi hayot uchun  metodik tavsiyalarni keltiramiz:
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1) Quyoshning umumiy ko‘rsatgichlari. Quyoshning
Yerdan uzoqligi (perigeliy va afeliy nugtalari), Quyoshning
yoshi, Quyoshning kimyoviy tarkibi, Quyoshning galaktika
markazidan uzoqligi, ko’rinma burchagi va chiziqli kattal-
iklari (Quyoshning optik, rentgen va radiotasvirlari),
o‘lchamlari (radiusi, diametri, hajmi, sirtining yuzasi), or-
bital tezligi, yilining davomiyligi, massasi va zichligi (Yer-
ga nisbatan), erkin tushish tezlanishi, yorug’ligi va yorqin-
ligi (ko’rinma va absolyut yulduziy kattaligi), tempera-
turasi, energetik quvvati va h.k [2:85].

Mavzuni o‘tish bo‘yicha  tavsiyalar. Bu
ko’rsatgichlarni o‘lchash va hisoblashni matematik va
geometrik gonuniyatlardan hamda fizikaviy formulalardan
foydalanib talabalarga mustaqil vazifa sifatida berilsa,
yaxshi natijaga erishiladi. Masalan, Quyoshning burchakli
kattaligini o‘lchashni eng oddiy yo‘li - Quyosh tomon
rostlangan qo‘lingiz barmoglaridan biri bilan Quyosh
gardishini to‘la bekiting, ko‘zingizdan shu
barmogingizgacha  bo‘lgan  masofani  o‘lchab  va
barmog'ingiz kengligini bilgan holda Quyoshning burchak
kattaligini baholang. Quyoshning uzogligini bilgan holda
uning o‘lchamlarini topish mumkin. Quyosh batareyasiga
asoslangan radiometr yordamida Quyoshdan kelayotgan
energiya oqimi quvvatini o’Ichash va unga asoslanib uning
to‘la quvvatini, temperaturasini  baholash  mumkin.
Shuningdek, hajmni shar hajmini topish formulasidan, sirti-
ni sfera sirtini topish formulasidan, erkin tushish tezlan-
ishini uning fizik formulasidan foydalanib topilsa,
magsadga muvofiq. Fizik qonuniyatlarni bilgan holda Quy-
osh temperaturasini aniglashda Stefan-Bolsman va Vinning
siljish qgonunlaridan foydalanib nazariy tomondan ham
yondashish mumkin.

2) Quyosh spektri va unda energiyani tagsimlanishi.
Quyoshning elektromagnit nurlanish tarkibi, tutash spektrda
energiyaning tagsimlanishi, Quyoshning to’la energiyasi,
Quyosh atmosferasi va uni tuzilishi, Quyosh fotosferasining
galinligi va undagi temperatura, Quyosh fotosferasinig in-
tensivligi, fotosfera granulyatsiyasi va supergranulyatsiyasi,
Quyosh xromosferasining galinligi va undagi temperatura
ko‘rsatkichlari, xromosfera spektrining kimyoviy tarkibi,
Quyosh mubhiti, Quyosh tutilishi, Quyosh toji spektrining
gatlamlari, toj gatlamlarining gizdirilish mexanizimi, Quy-
osh toji va uning shakli, tojning yorug* nuqtalari, Quyoshni
ichki qatlamlarini tekshirish, besh minutli tebranishlar,
Geleoseysmologiya [4:37].

Mavzuni o‘gitish bo‘yicha tavsiyalar. Quyosh nurini
maktab spektroskopi yoki biror kichik spektroskop orqali
o‘tkazing va tutash spektr (yorug‘lik nurlari)da intensivlikni
o’zgarishini baholang, intensivlik maksimumi qanday ranga
(Amak) to‘g‘ri kelishini toping. Rangga mos keladigan
to‘lqin uzunlikni bilgan holda (qizil rangni to’lqin uzunligi
A = 650 nm, yashilniki — 530 nm) Vin siljish gonunidan

temperaturani T = 0.29/(Ana) hisoblang (bu erda Apq-
metrlarda). Quyoshning rentgen spektral chiziglari inten-
sivligi yoki radio nurlanishi quvvatiga (mas. Allenning
«Astrofizicheskie velichini» nomli spravochnikda) asos-
lanib uning temperaturasini hisoblang va optik tutash spek-
trdagi bilan solishtiring. Bunday o‘lchash va solishtirishlar
Quyosh atmosferasi bir necha gatlamga bo‘linadi degan
xulosaga olib keladi. Bu mavzu bo’yicha komp’yuterda
laboratoriya ishi mavjud, unda Quyosh spektrini shakllani-
shi namoyish etiladi va energiyani tagsimlanishi o’lchanadi.

3) Quyosh aktivligi va uni Yerga ta’siri. Quyosh
dog’lari (dog’lar soni, dog’ guruhlari soni, dog’larning
nisbiy soni), mashallar, flokkulalar, protuberanetslar va toj
tuzilmalari (nursimon, yoysimon, sirtmogsimon tuzilmalar),
Quyosh aktivlik gonuniyatlari (aktivlik sikllari, Xeyl
gonuni). Quyosh yuzida magnit maydonlar (toroidal va
poloidal magnit maydon), Geomagnit bo’ronlar, geomagnit
bo’ronlarning inson salomatligiga ta’siri, geomagnit
bo’ronlardan himoyalanish, yorug’lik zarralarining Yer
magnitosferasida tormozlanishi va qutb yog’dularining
hosil bo’lishi, qutb yog’dusini kuzatish shartlari, oq tunlar,
Quyosh aktivligining Yer o’simlik dunyosiga ta’siri,
o’simliklarda qora halqalarning hosil bo’lishi, o’simliklar
yoshini aniqlashda Quyosh aktivligining tutgan o’rni,
Quyosh aktivligi indeksi, Shperer gonuni, Maunder kapa-
laklari va h.k [3:51].

Mavzuni o‘qgitish bo‘yicha tavsiyalar. Maktab
teleskopi yordamida Quyosh tasvirini oq ekranga tushiring.
Agar Quyosh aktivligi minimumda bo‘Imasa gardish yuzida
qora dog‘lar ko’rinadi, bular Quyosh dog’laridir. Bir necha
kun takror Kkuzatishlar dog‘larni gardish yuzida o’rni
0‘zgarayotganligini ko’rasiz. Bu Quyoshni 0z 0‘qi atrofida
aylanayotganligi alomatidir. Agar teleskopingiz yuqori si-
fatli tasvir hosil qilsa kunlar o’tgan sari Quyosh dog’lari
soni ham o’zgarayotganini ko‘rasiz. Bunda ikki xil sanoq
o‘tkazish kerak: bir vaqda gardish yuzida barcha dog’
guruhlari (g) soni va barcha dog’ guruhlarida dog’lar soni
(f). Unda Volf soni W = 10g+f Quyosh aktivligi darajasini
ko’rsatadi. Quyosh dog’larining nisbiy soni (Volf soni) 11
yillik davr bilan noldan 200 gacha o’zgaradi. Bu mavzu
bo’yicha kompyuterda laboratoriya ishi mavjud va unda
kuniga to’rttadan to’rt oy davomida olingan Quyoshning
tasvirlari keltirilgan [7:15].

Taklif etilayotgan metodik tavsiyalardan ko’rinib turi-
bdiki, Quyosh mavzusini o’qitish mazmunini qayta ko‘rib
chigish va o¢“qgitish jarayonida keng foydalanish natijasida
o’quv jarayoni samaradorligi va jozibadorligini oshirish
bilan birga o‘quvchi va talabalarda ilmiy dunyogarashni
kengaytiradi. Quyosh mavzuni kengroq yoritishda turdosh
fanlararo bog‘lanishdan yetarli darajada foydalanish ham
o’quvchi va talabalarda fanga bo‘lgan qiziqishlarini ort-
tiradi.
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REZYUME

Ushbu magqolada oliy pedagogik ta’lim muassasalarida “Oliy pedagogik o‘quv yurtlarida astronomiya fanidan “Quyosh” mavzusini
o‘qitishni ilmiy-ijodiy yondashuv” haqida metodik tavsiyalar ishlab chiqilgan. Berilgan tavsiyalar o‘quvchi va talabalarning astronomik
bilimlarini kengaytirishga xizmat giladi. Shuningdek, ishlab chigilgan metodik tavsiyalar astronomiya fanini o°‘rganishda fanlararo

bog‘lanish muhim ahamiyat kasb etishi ifodalangan.

PE3IOME

B nanHOl crathe MPUBEACHO MECTOANYICCKUE PEKOMEH AN IJI U3YUCHUS TEMbI «Hay‘lHO-TBOp‘{eCKI/Iﬁ noaxod nmpyu U3y4€HUN TEMbL
COJ'IHL[a 10 aCTPOHOMHUH B BBICHINX MEAATOTUYCCKUX y‘lC6HbIX 3aBCACHUAX. HpI/IBeﬂeHHbIG METONUYECKHUE PEKOMEHAALINN CITYKUTH IJI
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YBEIMYEHHs] aCTPOHOMUYECKUX 3HAHUH ydamuxcsl U cTyneHToB. Takxke, pa3paboTaHHbIE METOANYECKUE PEKOMEHIAIMN UMEIOT 0c00oe
3HAUCHHUE TIPH U3YYEeHUH aCTPOHOMHUH B MEXKIUCLUIIINHAPHOM XapaKTepe.

SUMMARY

This article provides guidelines for studying the topic "Scientific and creative approach to the study of the topic of the Sun in astron-
omy in higher pedagogical educational institutions." The given guidelines serve to increase the astronomical knowledge of pupils and
students. Also, the developed guidelines have a special place in the study of astronomy in interdisplinary character

BEKTOP TYIIYHYACUHHUHI KEJIUB YUKW
BA YHUHI' MAKTAB KYPCU MATEMATUKACHUI'A TATBUKH
C.T.CeliTMypaToB — masany 0OKmMopaHm
Adrcunués nomuoaeu Hyxyc dagram nedacozuxa uHcmumymu
TasiHy cy3ap: BEKTOp TapUXH, KOMIUIEKC COHJIAp, TPUTOHOMETPUS, BEKTOP, apalIesIorpaMM, BEKTOP YCYIIH.
KaioueBble ci1oBa: ucropus BeKTOﬁ)a, KOMIUIEKCHBIX YMCEJ, BEKTOP, MapaJuIeIorpaMM, BEKTOPHBIN METOI.

Key words: history of vector, comp

MareMaTkaza CKalsp Ba BEKTOp MHKIOpIApHU
Kyngam Macanamapyd KaTTa axamustra ora. Ckamsp
MUKIOpIAH (oiganaHraH Xonaa HyHanTHpUiIMaral KecMa-
nmap ycruaa OaxapwiaauraH apudMeTuk amamwiapHu EB-
KJIUJIHUHT TaIKAKOT XaM KYPHIIMMU3 MyMKHH Oynanu. by
TyLIyHYa TEOMETPHUSHH anredpa THINTa TaTOMKH AacTiaad-
KU Kajzamiapu 0ynmo xucobnanaau. JIekuH mareMaTHkaga
CKaJIIp MUKIOpJapAaH OOILIKAa BEKTOpP MHKAOPIApHH XaM
KYIJUTam 3XTUSKIapy Kemuo JuKau.

Macanan, ¢u3ukana TE3NHK, TE3IaHHII, Kyd Ba B.X.
MUKIOpJIapHU MaTeMaTHKa TUJINra KUPUTHUII Kepak OYiau.
Bynapuu iiyHanTupuiaran kecMa cudariia MaTeMaTHK THII-
ra TaTOMK KWIMII OpKaJIW yjiapra MyJDKaJUlaHraH Mmacalia-
JapHUA TYIIYHTHPHLI OMp MyHYa KyJIaWIMKIapHU KEITH-
pu6 umkapagu. llyauar yays (my cababmaH), MaTeMaTH-
Kara BEKTOP TYUIYHYaCHHH KUPHTHII axXaMHUATIH OYnub
Konau. MyHanTupuiaraH kecManap yCTHJA aMaJZIADHUHT
Ken0 YNKHIIH y30K YT™MuImra 00pud Takaiaau.

Kanumru ['penusia nmudaropumiap qaBpuil YHIN Kacp-
map Ounan udonananmaiinuran (/7 /5. ) HMppalHoHal

COHJIapHH TOMHO, Xap OuUp MUKIOPHHU palMOHAT COHJIAp
Ownan wudonganad OynMaliau JeraH e4YuMra Kejras.
Hatwxkana mry naBp MaTeMaTHKIApH, apupMeTHKa Ba aj-
re0pa MacajaJapyHU T€OMETPUK YCyJAa €duIIra Xapakar
stnwnap [6:32]. Ulynpmait xwmb, EBmokc (6.3. 408-355-
Hwiap) HUCOATIIADHUHT TEOMETPHK HazapHsICHra, KeHumH-
YaTuK «T€OMETPHK anredpanra acoc COTHHIM.

1587 #imnpa onum C.CreBuHHMHT (1548-1620) «Ctatn-
CTHKaHWHT OONUTAHUIINY WIMMH WIIY TOJUIAH] THIHAA YOI
stwirad. Iy acapma myammug «90° Oypuak OwiaH ThCUD
STYBYM KyYHWHT WUFUHAWCUHUHT SKYHHHHA TOTIHIIIA
«Kywiap mnapajieJorpaMMU»iaH  (OHIANaHMII  Kepak»
neran xynocara kenaau [8:118]. CteBuH KyunapHU Kypca-
TUII Y9yH HYHQIWIIHA KYpCcaTyBUM OCINTHHU KHPHUTIH.
Bbomkaya aiitranna, C.CteBuH Oup-Oupura neprneHIuKyIsp
WKKH BEKTOPHUHT KYIIWJINIIUHE OUpUHYIH OYIu0 KUPUTAH.
Bynnan tamkapu, «Cratuctuka acocnapu» acapuga Cre-
BHH Ba «Mexanukanaa Bammuc (1616-1703) kydunap, Te3-
JIUK Ba TE3NMMKHHU Mpomanmam yqyH KYJIIaHWITaH HyHaITH-
pUWITaH KEeCMAllapHU KYIIWII YYyH MapajuieiorpaMM Ba
napayuieNenume KonaanapuHu unutad aukau. [7:258].

XVI acpaunr cyarn XVII acpamnr 6omurapuna Jleo-
Hapao na Buwum, [ammneo [amumneit Ba Ooma ommmiaap
V3JIapUHUHI MEXHATIApuAa HYHaNTUPWIraH KeCMalapHU
Kymnanagu [7:225]. lllyHwHTZHEK, HEMHC acTpaHOMH Ba
Matematuru Morann Kemnep mmaHeTtamapHHHT XapakaT
KOHYHUHH TaJKUKOTHIA WYHANTHPHITaH KeCMa TYIIyHYa-
cugan ¢doimananrad. by epna WyHanTHpWITaH KECMaHUHT
nmactinabku HykTacu Ky€mi, CYHITH HYKTacWHH Xapakatia-
HYBYH IUTaHeTanap aed onrad. JIekuH, yImapHUHT HIUTapHa
BEKTOp Ba yJap ycTHJa OakapWiaguraH aMaap TYIIyH-
yacH TYJIMK KyJUlaHuamara >au [2:89].

Acocar XVII acpna CteBuH mapamienorpamm Ba Ieo-
METPUK MEXaHWKAaHU BEKTOpP TYLIYHYACHHUHT acOCHHA MaH-
Oanapu KypuHHMIIMIa Twiara osaad. busra mabiaym, XIX
ACPHUHT ypTajapuaa OIANi KOMIUJIEKC COHJIap Ha3apHsCH-
HHU Y9 Ymgamid Ga3ofa yMyMUHIAMITHPHUINTA YPHUHHAIILIAP-
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JaH BEKTOpJiM xucoOmam naipo Oynau. IlyHuMHT yuyH,
KOMIUIEKC COHJIap aire0pacH BEKTOPJIM XHCOOJAIIHMHT
TapUXUH PHUBOXIJIAHWIIHUHT MKKHHYM OOCKMYM 1160 XHCO-
OnaHagy.

3aMOHaBHMI BEKTOP XMCOOMHUHI MabHOCHIa SIKUH I'eo-
METPUK XHUCOOHH spatuml ¢Gukpu OupmHIm O0ymmb 1679-
timnaa JleitOuur Tomonuaan [roiireHcka €3raH XaTJapHUHT
oupuna aitud yrunran [7:247].

Tapuxuit ~ KuXaTAaH  BEKTOPIM  XHMCOOJAIIHWHT
PUBOXKJIAHUIIMHUHT acocaH yd4 HYJNIWHH KYpUIl MYMKHH.
Bynap reomerpuk-kecManapHu XucoOunarl, (U3UK-TaOHHi
wiIMIapia ydpaiiurad BEKTOp MUKIOPJIAPHU YpraHWIIA,
areOpHK-3aMOHaBUl  aireOpa sipaTHIa Onepanus Ty-
HIYHYaCUHU KEHIaWTHPHILIAP XUCOOIaHAIH.

BekTop TyIIyHYacCHHHHT TYJIUK MaTeMaTukara TaTOMKH
XIX acpra kenu6 TYIUK MaKITaHTHPHIIH.

MyHanTupuiaras  KecManap yCTHAA OaKapuilaguraH
amayiap Oyimya pnactinabku TymryHyanap Hoperwsim
omuMm Beccenmaunr «Tekuc Ba cdepux KymOypuakiap
Oyiimua Macajanap CUWINAAa WYHAIUII TYITyHYaCHHUHT
AQHAINTHK KYPCATWIIMII TAXXPHOATAPUHUHT  aXaMUSTH
HOMIM MaKoNacuaa aitu® yruwiran. WyHanTupuiran
KECMaJIApHUHT SHTU YCYJIMHHU KyJutampaa Beccen OupunH4M
HaBOATIa TPUTOHOMETPHUSIHH Kyumagw. Arap Ou3 OupIUK
aiilaHaHM oOJIcak, y Ba3uATAA I PaAMyCHUHT OPTOTrOHAJ
MPOEKIMSIIAPH, acTIa0Ku paguycu OminaH o Oypdak scad,
COSa. Ba sino 6yau0, Moc paBuiaa z=coso+isina 0ymau.
byHnan cyHr, HyHanTUpUIraH KecMajlap KypUHMIINAA
KOMITJIEKC COHJIADHH KHUPHUTAH. Y KOMIUIEKC COHJIap
yCTUJAru amajjlap acocuja HYHaITUPWITaH KecMallapHU
Kynaiitupuin Ba OYiMIn amMajulapuHM  TakJIu} KHIIH.
Mlynpait xkunub,  z3=ri(Cosa+isina), z,=ry(cosp+isinf)
Z,
KecMallapHU KYnanTHpULIT
Z1-2,=r1-rp(cos(o+P)+isin(o+f))
KeIMIIMHK ~ KypcaTtaad Ba

HIaKIMJa  KypCaTHIIaH Ba  Z, MyHaNTHpHIraH

HaTH>Xacuaa

HyHanNTUpraH Kecmara
KOMIUIEKC ~COHJIap y4yH

(opmynanu kynnanamm. by epaa, Z, kecmanu B Oypuarura

Oypuianau Ba yauar I ysywiaurn I, cora xynaitupuia-
o [7:233].

Texucnukna Bekrop anredpacunn Beccen nesipim
XO3WPTH KyHJAAru NapCiuTUMH3/1a KYpCaTIITaHAEK STHO
Kypazu [2:89]. Llynunrnex, Beccen OMpHHYM TEKHCIHK
xamza (azona TH3UMIIN Ba TYFpH (KOPPEKTHOE) T€OMETPHK
XpcoOmamHu  gpartagd. YHHHT KOMIUIAaHap  BEKTOp
anrebpacu,  y3rapuimiapcus  y¥3  axaMuSTHHH — Ba
KYJUTAaHHJIHIIHN X03Uprava caKianu0 KoumHraH [7:240].

Jleii6any P.JlekapTHUHT KOOpIMHATANIap CHCTEMAacH,
YHUHT T€OMETpHs Ba anreOpaHd OupiamThpraH OMpaaH-
OuMp MaTeMaTHK KOHIENIMSICHTa acOCIaHTaH TaOuuid
¢annap MaTeMaTUKaCH XaKuaaru (ukpraapuHu
PHUBOXIIAHTHPHO, y HYHANTHPHUITaH KeCMaJapHH, YJIapHUHT
y3YHJIMKIAPUHU ~Ba yllap opacuaarn OypyakiapHH




