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ANIQ VA TABIIY FANLARNI O‘QITISH

Tyakun PACYJIOB 3ukpyio XAMJTIAMOB Myxaiiéxon ABTYJIJIAEBA
Byxopo naBnat yHuBepcuTeTH Byxopo naBnat yHuBepcuTeTH Bbyxopo naBnat yHUBEpCUTETH
MaTeMaTHKa Kadeapacu AOLECHTH, MaTeMaTHKa Kadeapacu MarucTpaHTu
¢u3nka-mMaTemMaTika annapu KarTa YKUTyBUHCH
HOM30/1

TPUI'OHOMETPUK TEHI'VTAMAJIAPHU EYUIIIA APUPMETHK
IMPOI'PECCHUA XOCCAJIAPUHUHI' KYJIVIAHUJINIIN

Maskyp makonaoa @yHKyusnaprune 3He MYXUm CcuHgaapudarn Oupu OVIeaH MpPUSOHOMEMPUK
QyHKYUALAD KAMHAWRAH MEHSNAMANAPHUHS YMYMULL eYUMUHU MONUWOa apu@dmemux npocpeccusiapoan
Goudananuw umxonusmaapu épumunean. [lacmaabd apupmemux npoepeccusea mavpug Oepuiud, yHuHe
Myxum xoccanapu camabd ymuiean. Acocan mpucoHOMEMpuK MeHIAMANAPHUHS YMYMUL eYuMU UKKU
MOMOHAAMA apUMemuK npozpeccus myniamuoan ubopam Oynean Xoa maxaun Kuiuneau. Keimupuneaw
MABAYMOMAAPHUHE ACOCULL MAZMYH-MOXUSATIU TYPAU MAOUATIU MUCOLAPOA OYUD Depunean.

Kanum cyznap: mpuconomempux @GyHKYUsl, MPUSOHOMEMPUK TEHIIAMANap, VYMYMUll edum,
apughmemux npozpeccus, auupma, RPoepeccust Xaonapu, YCyeuu 64 KAMar08uu npocpeccusiiap.

B omoii cmamve obcyscoaromes 603MOACHOCIIU UCTIONB30BANHUSL APUPDMEMUYECKUX Npocpeccuii npu
Haxooxcoenue 00WuUxX pewenuli YpasHeHull, SKIoHaoWux mpuecoHOMempuiecKue @QYHKYUuU, AeIsouuics
00HUM U3 Haubonee 6adNCHuIX Kiaccos gynkyull. CHAYANa ORUCLIBAECMCS apUPMemuyeckas npocpeccust u
NepeyuCIsiomes ee 8adicHvle ceoucmea. B ocnosnom obcyoscoaemcesn cayuail, kocoa obuee peutenue
MPUSOHOMEMPUYECKUX YPABHEHULl COCMOoum u3 Habopa 08YCMOPOHHUX aApUpMemudeckux npocpeccuil.
Ocnosnoe cooepoicanue npuee0eHHbIX OAHHBIX PACKPbIBACMCS HA RPUMEPAX PA3TUYHOU RPUPOOLL.

Knwouesvie cnosa: mpuconomempuveckas QyHKyus, mpucoHoMempuyeckue ypasHeHus, ooujee
pewienue, apupmemureckas npoepeccus, pA3HOCMb, WieHbl HPoSpeccul, 6o3pacmarowue u yovlisarouue
npoepeccuu.

Tpuronomerpuk (yHKIUsUIAD KaAuMMIU ['penusjga acTPOHOMHS Ba TEOMETPHSIArd TEKIIUPHIILIAP
OmnmaH OOFNMMK Xonna maimo Oymran. busHuHr spammsrava Oynran Il acpma Apxumen, Epxmmn Ba
OOIIKAIAapHUHT MIDIApUAa ydparaH OYnuO, TPUrOHOMETPUK (DYHKIMSHU aHHKIANA TYFpU Oypyakin
y4OypUYaKHUHT TOMOHJIApH HUCOAaTUaaH QolganaHmirad. TpuroHoMeTpuK GyHKIMSUIAPHUHT X03UPTH 3aMOH
IIAKJIMHA Ba yMyMaH TPUTOHOMETPHUSHM Oiiep Tabpudiaran. Y TPUTOHOMETPHUK (GYHKIMSJIADHA Ba
XO3WPTH KyHAaru OenruianuiapHi KUPUTTaH.

TpuroHomerpuk GyHKUMsIap — (QYHKOWSUIADHUHT 3HT  MYXUM  CHH(MJIapuaaH  OUpUIup.
TpuronomeTpuk QyHKIMsIAp KaTHAIITAaH TEHTJIaMaapra TPUrOHOMETPUK TeHIIaMajap aeduwiaan. Maskyp
Makoiaga OW3 TPHOTOMETPUK TEHTJaMallapHUHT YMyMUH eduMuHM wudojanamga apudMeTHuK
MPOTPECCUITAPHUHT KYJUTAHWIHIITNTA TYXTaIuO yTaMus.

Arap Ay 8y yenes By COHJIM KeTMa-KeTJHKAa Oapua n Jap y4yH Qg = d (Oynna d.
OUpOp COH) TEHTIUK Oaxkapuica, OyHlail KeTMa-KeTINK apuQMeTHK Tporpeccus aevimnany. by dopmynanan
d= A1~ 9KAHJIUTU KeJMO YMKa M. d CoHra apu(MEeTHK NPOTrPECCUSTHUHT allpMacH Aeiuiaau.

Macaian:

1)1,4,7,10,...;

2)1,2,3,4,..;

3) 10, 14, 18, 22, ...

COHJIM KETMa-KeTJIMKIap apu(METHK NPOrPEeCcCUsHH TaIIKWI KWIaaud, YyHKH Xap OHp COH,
WKKUHYMCUAAH Oonuiad, Moc paBumina 3; 1 Ba 4 COHJAPWHU OJJVHTUCHUTa KYIIWII HATHXKACHIA XOCHI
Oynamu.

ApuhMETHK MPOTPECCUSTHH TAIIKWI KWIYBYMA COHJIAP YHUHT XaJUIapy JAeUninaau. Arap d>0 oyica,
apuMeTHK Tporpeccusi YCyBUd Ba d<0 6ynca, kamaroBuu Oymamu. Xycycumit xonma, 9=0 6¥ica,
apupMETHK MPOTPECCUSHUHT Oapua Xamjapu ¥3apo TEHT OYIaaw Ba y y3rapMac KeTMa-KeTIUKIaH noopat
Oymaau. ApuMETHK IPOTPECCUS COHIIN KETMA-KETIIUK OYJITaH! YIYH YV YeKJIA EKU YeKCH3 OYITUIIA MyMKHH.
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ApudMeTHK TpPOTPecCUsIHUHT TabpUdHra Kypa Qg =+ d Ba Ay =8y~ d TCHIJIMKJIAp

Ypunnuaup. bynaan sca ¥3 HaBOaTHIA
an — an—1 + an+1
2
MyHocabat kenu6 umkaau. Lynnaii kunub, apudMeTHK NporpecCHsIHUHT MKKUHYHM XaAugaH Oomurad xap
Oup XaaM yHTra KYUIHH OYJraH MKKUTA XaJHUHT YpTa apuMETUTUra TeHr. “ApupMeTHK” IpOorpeccHs JeraH
HOM 111y OMJIaH N30XJIaHaH.

, h>1

Arap a Ba d Oepwiran Oynca, y Xonma apudMETHK IPOTPECCHUSHUHT KOJTaH XaJUIapHHH

a,,=a,+d o N
T n dbopmyna O¥iinua XpcoOjaml MYMKHHJIUTHHU TabKUJIAIl >kou3. byHmai ycyn OwiaH
apu(pMeTHK TPOTPECCHSIHUHT AAcTIaOKH XaIuHU XUCOONam KUAWHYWINK TYFIUpMaian; OMpOK, MacaaH,

n

00 HU TONHII Y9yH TalalTHHA XucoOianurap tanad kunmuHanu. Opatna OyHuHT yayH ' Xan popmymacu

neb aranyBun
a, =a,+(n-1)d
dhopmynagan doitnasaHuIaM.
AmanuéTna KynmuHYa TPUTOHOMETPHK TEHIJIAMAaHUHI yMYMHUH ednMHu Ourra  ¢opmyna Owinan

Oepunanu. YMyMHd e4nMHu OMp HeuTa eyumiiapra OYJIMHWIIM TypJid ycylulap OWJaH aMaira OUIMPHIIaIu.
LlyHUHT y4YyH TPUTOHOMETPHK TEHTJIaMaHWHI YMYMHH €4YMMH Xap XWil ¢opMmynanap CHCTeMacH

KYpUHUIIUAA OCpUIUIIM MyMKUH. MacanaH, TeHIJIaMa €YuMH y= f(n) ¢dopmyna Ounan Oepuira
Oyacuu (n OyTyH comnM mapamerp). Xamma Oyryn commapau xypr (M= 2k) Ba tok (M= 2k +1)

COHJIapra axpatu0, OEpuiIraH e4MMHH 2 Tara aKpaTUlll MyMKHH: y= f (Zk) Ba y=Tf(2k +1). bepunran

€4MMHH 3 Tara axpaTHIll MyMKHH: y = T(3k) , y= f (3k +1) Ba y="1Ek+2) Ba X0Ka30.

BynuHr Teckapucu yiaapok OMp HeuTa edumiap TYIUIaMUHH OMTTa (opMysa KYpHHHIIMIAA XaM E3HII
MYMKHH. 2 Ta equMiiap TYIiamuaa Oup Xuil edumiiap Mapxy/ Oynumu MyMkuH. by xonga ymymuit equMHN
OuTTa TYTUIaM/Ia KOJIIUPUO, MKKWHYM eYrMIIap TYIUIaMUIaH YMKapub rodopui kepak. bus tpuronomerpuk
TEHIJIAMAJIAPHUHT YMyMHH €4MMH 2 TOMOHJaMma apu(METHK Nporpeccus TyIulamMmuaaH uOopar OyiaraH
XycycHii Xon Ouias yerapanaHamus. Mxtuépuii 2 ToMoHIaMa apu@MeTHK POrpecCusiHl KapanMus:

a—2d,a—d,a,a+d,a+2d,...,a+nd,....

By mporpeccustauar 1 Xamu cudaruma (n =0 ra MOC KelaJuraH) YHUHT UXTHUEPUN XaJlWHU OJUII

MYMKHUH. Macaiax b=a+kd OyacuH. Y X0Jia MPOrpeccus
..b—d,b,b+d,...,b+Id
XyJUIM GUPHMHYH MPOTPeccHs XaIapuaad nbopar 6ynanu. Y3 Hap6aTuIa
a+nd=(a+kd)+(n-k)d

n

I[eMaK, a+ nd xXaqa 6I/IpI/IH‘II/I nporpeccusia HOMCEpJa HUINTHPOK 3TCAa, UKKMHYH Hporpeccusia

n—k HOMeEp/Ia UIITPOK ATaJu. Xap KaHaau

b+ld—-a+(l +k)d
I +k

KYPHUHUILINIA UKKUHYH [IPOrpeccust Xaau OMpUHYY Iporpeccusga

T
tgx =~/3 X__§+ﬂk

O,I[}_'H/Iﬁ TCHIJIaMaHHUHT YMYMI/Iﬁ CUrMH

HOMEpJa UIITUPOK 3TaaH.

Macanas, E€KH

x:%[wzn (k=n+1)

TYIUIaMuHU udomanainam.

KypuHummaa Oymamu. by epma WKKATAa €4uM XaM OHp XWJI edYuMiiap

Arap d =kb OyIca, MPOrpecCUsTHUHT XaMMa XaaaapH

a—2b,a—-b,a,a+b,a+2b,....

map &1 nd nporpeccusl XaJutapy opacuaa oynas.
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V3 nasGaruna & 1 nd =a+ nkb MPOTPECCUSTHUHT N xamu @+ nd MPOTPECCUSTHUHT nk XaIH
Oymnamu.

X="
Macayian, OWpOp TPUTOHOMETPUK TCHIVIAMAHUHT YMYMHUH CUUMH X = 7K Ba 3
Mporpecusiiapaan uoopar OYICHH.

BupvHYM POTPECCHSHUHT XaJTapH HKKUHYH TMPOTPECcCHsia MaBxKyl, IIYHHHT Y9yH XaJIApHUHT Xap
Oupu OMpopTa MPOTPECCUSTHUHT Xa1apy OYINII MyMKHH. ' Ta mporpeccus oepwiran 6yica, y xonga Oy

MPOTPECCUsUIapHY alupMacu “ OYiraH OMTTa IMPOrpeccusira OUPIAITUPUIIT MyMKHUH.

Xap xun popmynanap OUTTa eunMIIap TYIUIAMUHY TaCBUPJIANIMHE KYPCATHUIIl YIyH OUpPIIUK aiyiaHaaa
Oy dopmynanap ONTTa HyKTaHH aHUKJIAHWUIITIMHA KYPCATHUII KEpaK.

IOkopuna kentupwiran ycyiuiap €plamuia TPHTOHOMETPUK TEHTJAMAaJapHHHT YMYMHH CYMMHUHU
TOTHILTA JOUP OUpP KATOp MUCOJLIAP KapaiMus.

=2
1'MI/Ic0JI. 25' n X = 1 TCHIJIaMaHU CYUHT .
) 1
sinx== Sinxziﬁ

Eunmi. OyHaaH KenuO uuKaau. By TeHrnamMaHu HKKUTa axpatud
Oaxkapcak yMyMHH €UUMH

x=(-1)" Z

()

Ba
V4
x=(-1)""=+2zn
4 2)
YMymuii eauMHU 4 Ta apuPMETHK POTPECCUATA aKpaTAMU3:
Z 2z Z v 2zn
_]4 _]4
= 13
—Z+;z(2n +1) 2 1 27n
4 4
Ba
~Z 4 27n ~Z 4 27n
4 4
X = = 5
Z+7z(2n +1) 22 27
4 4
XaMmMa nporpeccusiaapHu OuTrara OupiamTHpamMus:
T T
X="—+=n
4 2
) 2
2-mucon. SIN" X—COS” X=COSX  renrnamanu euusr.
— 2 _
Eunm. t=coxs aIMaIITUpUII  Oaxkapuod 1-2t" =t teprnamann Xocun Kuiamus. by
1
t=— - _
TEHIJIaMaHH e4no, 2 pa 2 HU XOCHJI KUJIAMH3.
V4
X=22+27K y (2k+1)7
3 Ba

T 2zn
X==—+——
Xocui KWIMHTaH 3Ta apu(MeTHK MporpeccusiHi Ourtrara OupramTupud 3 3
€4MMHH OJIUII MyMKHH.

) 2
3-mucoa. SN 3x+2c0s” 4x=1 TEHIJIaMaHU €UUHT

Eupm: {=C0S2X anMaiTUpui 6axapuo

2c0s’ 4x=2(2t> —1)* =8t —8t* + 2

ra TEHI
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sin®3x =%(1—cos 6X) = %[1—cos(3-2x)] = %(1—4cos3 2X +3C0S 2X) =%—2t3 +gt

16t* —4t° —16t* +3t+3=0
(4t =3)(4t> -t -1)=0

J3

+
COS2X =+— c052x=ﬂ
Ba 8
Hatwxana
1+47
x=t+7k X :is—”wzk X = tarccos \/—+27rk
bommnaru 2 Ta equMHN OWTTara OMpIAIITHPAMU3:
T vk
X = 12
-
12
ok |E-Eyeak
X = 12 _J)2 12
Ok |CE Ty sk
12 2 12

V/a

by aiinpmacu 7T ra tenr Oyiran 4 Ta IpOrpecCHsHU aliupMacH 2 ra renr Oynran 2 Ta mporpeccusira
OMPIAILTUPHUILI MYMKHUH:

7 1
4+ =7 1

X = 122 —+% L oom
r 1 12 2
—+—n
12 12

Oymamy.
4-mucoa. Arap Sina, Sin2a Ba Sin3a (0< o< w) nap apupMETHK MPOTPECCUSIHUHT KETMa-KeT yuTa
XaJWHHU TallKWJI 3TCa, O HUHT KHﬁMaTHHH TOIINHT .
Eunm: Xap kangaii apudMeTuk nporpecusizia a n1 + @ n+1 = 2 @ n TCHIJIMK YPUHIIK OYJIranu yayH Sina.,
sin2a. Ba Sin3o s1ap KyiMaard TeHIIMKIApHA KaHOATIaHTUPATH:
sina + sin3a = 2sin2a0 = 2sin2a. cosa = 2sin2a. = (cosa. - 1) sin2a =0 =
T m
cosa. = 1 éknsin20.=0 = o = 2 8k 200=TIN = O = 2,n€Z.
T

Oxupru TeHTTUKIaH Ba Macaja maptura acoca 0< o< T DSKaHIWUTHIAH O = 2 xapob Kxem6
qUKagx.
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