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divisibility in integers and
methods of variable
substitution.

YMyMHUH ypTa TabJUM YKyBYMJIApHUZAa aHHUKMAC Ba aHUK
HHTETrpaJlap  MaB3yJIapUHU  TYWIYHTUPHUILAQ  aMaJuH
MAILIFyJIOT/Iap CaMapaCHHY OLIMPHULIHUHT OMp HeYTa yCyJlJIapu

AHHOTALIUA
Kanur cysaap: Y6y MakosaZila yMyMHUH ypTa TabJAM/A aHUKMAC Ba aHUK
byHKUHA, WHTErpa/UlapHM ypraTuiinja aMajdi Japciaap caMapajop-
AdHUKMacC UHTerpaJsijiaap,

JIMTUHU OUIMPUII y4yH OUMpP HeuTa MUCOJ Ba MacajaJapHUHT
aHUK UHTerpaJsjiap, o o u
aHUK UHTerpaJiapja YPHUHU TaxjiuJ KujlaMu3. byHJaH TallKapy, YMyMHUH ypTa
G¥J1aK/Iall Ba ¥3rapyBuu Ta'bJUM OUTUPYBUYMJAPUHUHT OJIUM Ta'bJUM Myaccacajapura
aJIMalITUPUIN yCyJLIapu. KHMPHUII UMTHUXOHJIApUTra TaW€prapJMruHU camMapayi TallKHJI

KHWJIMII XaM TaxJIUJI KUJIHHA/H.
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HekoTopnie METO/bI IOBbILIEHUA 3¢ PEeKTHBHOCTHU
IPAaKTUYECKUX 3aHATHH N0  OOBACHEHHIO TeM O
HeoIlpeleJIEHHBIX U ONpeAe/IéHHbIX UHTEerpajax y yJaluxcsa
CpefHe# KOJIbI

AHHOTAIUSA

Krrovepsle cropa; B maHHOM cTaThe, aHAJIM3UPYETCS MOJIOKEHHE HECKOJbKUX
byHmps, IpPHMEPOB M BONPOCOB, HEOOGXOAWMBIX, [Jisl TOBBIIIEHHUS
HeolpeaeJieHHbIe o

MHTerpah 3QPEKTUBHOCTH MPAKTUYECKUX 3aHATHH 10 06y4eHHI0. A
TOUHbIE HHTETDAJIbL, HWMEHHO, HEeOlpe/e/IeHHbIM U ONpe/ie/IeHHbIM HHTerpajaM B
JIeJTAMOCTb B IeJIbIX YU CIaX ob6ueM cpefHeM o6pa3oBaHHWM. Kpome TOro, oueHUBaeTCs
1 METO/1bl IOACTAHOBKH 3¢ PeKTUBHAs OpraHU3aIKs 0/IOTOBKH BbIITYCKHUKOB 06IIEro
NEpEMEHHBIX. CpeiHero 06pa3oBaHus, K MOJYIEHHIO JIbIOT P MOCTYIIJIEHUH

B BbICIIHE y‘le6HbIe 3aBeEHHU.

Xap 6up Tabuui, aHUK ¢aHJap MaTeMaTuKa ¢daHWra OOFJMK Ba MaTeMaTHKa
baHUHUHT 6y ¢aHJap PUBOXMUJACUM VPHU KaTTa XUcobJsiaHaAu. MacasaH, aHUK Ba
aHUWKMacC MHTerpa/ijlap MaB3yJapuHU oJlafjuraH 6y/cak, 6y MaB3yHUHT KyJa Kyn ¢aH-
Jlapra aJloKaJJOpJIMTUHU Ba Oy aHJIapHUHT 6ab3u OyMMJapu/a ¥3 YpHU GOPJIUTMHU
KypUIIMMU3 MYMKHH. lllynapiaH keqnb YMKKaH X0J/1/a YKyBUYMJIapra aHuK Ba aHUKMac
MHTerpaJ/ljlap MaB3yJlapUuHU Ba YJIAPHUHT TaTOMKJApPHUHU KaHJal TYIIYHTUPULI MYMKHH
caBoJIMra yuboy MakoJiajia >xaBob 6epaMu3s. I’bHU 6Up KaTOp QYHKIUSAJAPHUHT aHUKMAC
MHTerpa/JJlapuHy XMUCOoO6Jlalll Ba aHUK MHTerpa/UlapHU TOMNMUII YCYJJIApUHU KypcaTuo
ytamus. llly 6unan 6up KatopAa, yMyMUH ypTa TabJUM YKYBUMJIAPUHU MaTeMaTHKa
Japciapuaa  ¢gaosulaliTUpUIl Ba ¢aHra OyJraH KU3WKUILJIAPWUHU OLIMPHIIra Xam
bTUOO0P KapaTaMus3.

JHAMMMKIA 6U3 KyWH/la aHUKMacC HHTerpasjlap XaM/la aHUK MHTerpaJjiap MaB3y-
JIApUHM YKyBUMWJIAp V3JallTUPULLIapUAa 6up KaTop ¢$aosaliTUPUII YIYH MHUCOJ Ba
MacaJsiajiap xam/ia yJIapHU e4yUull yCyJJIapuHU KYpub yTaMus.

[(6x2 —3x+5)dx[(6x* —3x+ 5)dx

Mucour:
XUCOOJIaHT.
Eyuii: 6y MHCOJTHM e4HIll YIYH KOPUAATH KOU/Ja Ba XxoccasapJaH ¢orgasaHaMU3:

dHHUKMacC HWHTErpajHU

[ (62 =3+ 5)ci = [ 6" cbe— [ 3xdd+ [ 5 = 6] 33 [webr + 5[ e =

1

[ (62 =33+ 5)ci = [ 6" cbe— [ 3+ [ S = 6] 3P —3 [ et + 5[ e =
2
lly Ba myHra yxiarad MUcoJIJIap épAaMy/ia MakTab YKyBUMIapyUra MHTerpaJ/iianl
KOMJjaJlapy Ba XOCCaJlapyMHU YpraTUull MyMKUH. ByHaal MucoJsiap épaaMuja yKyBYrIap
OMpMyHYa MaB3y TYyFpPUCHJA TyulyH4Yara sra Oysiaau Ba “3vHaMa-3uHa’ METOJUHU
KyJL1allra acoc 6ysaau gemni MyMKuH. Cababy, yiuby MHUCOJ OCOH 0y/M0, YKyBUYMIapra
OCOHJIMKJQH KUHMHJIMKKA 60CKHUUMa-00CKMY MaB3yHHU YpraTuliljia acoc 6y1aiu.
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KelinHru MacananapjaH 6upy 6y aHUK MHTerpajiapJa UHTerpasaail ycyJjaaapura
OWJi MHCOJI Ba MacaJsiajlap €YUIIHH YpraTUIUp. ByryHru KyHra Keiub, oIMd TabJUM
Myaccacajiapura KUpHUIl MMTHXOHJIApU/Ja UHTerpajjaul ycyJjapura oufi 6up KaTtop
MHCOJIIAap y4pab Typajau. MacasiaH, HHTerpa/iaiia y3rapyBuuJapHU aJIMAalITUPHUII Ba
6yJsak/iab MHTerpasjail Kabu ycyjjap épAaMuja eYUMHUHMU TONMUII MYMKHUH OyJraH
MHcoJs1ap 60p. LLIlyHUHT y4yH Kyiu/ja 6Up HeYTa MUCOJIJIAaPHU TaXJIUJI KAJIaMH3.

jsin3 X C0S xdx
Mucour: WHTEerpaJHu XUCOOJIaHT.

Y6y MHCOJHM MKKHA XWJ yCyJajAa xyucobJjaml MyMKUH. By HKKana ycysn xam
y3rapyBUMJIApHHU aJIMALITHPUII YCYyJIUTA TassTHA .
BupuHYM ycys myHJaH U60pPaTKH, HHTerpas 6eJrucu octuaard upoaaHuHr 6up

J'sine’ X COS Xdx = Isin3 xd (sin x)
KUCMUHU auddepeHumaiaml 6eJrucu oCTUra KHpUuTamMus.

oy udoaagaH t=sinX gexrunam KApUTAMU3. ByHJjJaH MHTerpas KyuuJard KypuHHUILlIra
jsin3 xd (sin x) = jr"dt

KeJlaJiu: 6y 3ca oAUl Jgapaxaau (QYHKUUSHUHT HWHTerpaiu
4 H!
in® x
pdt=Lc=3N X ¢
3KaHJIUTU KYypUHUO Typubau. [leMak, 4 4 3KaHJIMTU KeJIM6 YUKA/IU Ba

MHCOJI ULLJIAH .
JHAM 6y MUCOJIHY MLIJIALUHUHT UKKWHYY YCYJIUTa TYXTaJaIuraH 0yJcaK , MKKUHYU

yCyaja XyAad 1y KAJWHTaH vliap 6akapuaand, ¢pakat audpepeHnydasiiail 6earucu

ocTvra KUpuTHIMaigy, spHu = SINX Geprumam kupuTHIagn Ba dt =d(sin x) = cos xdx

3KaHJIUTuaa 6axxapraH OesruialIapuMU3HU ypHHUTra Ky1u6 YUKAMMU3.

P4
sin® x
+C

4
Isin3xcosxdx:jt3dt:L+C=

4 3KaHJIUTH KeJU6 YUKaAu. by MKKM ycys 6Up XU
MabHOHHM aHIJaTaJu Ba dapK KWJIMaWAWraHAad TyloJiaJiy, JIEeKWH, acjauja, 6ab3uja
OesirWjall KUPUTraHJAQ MKKUHYMA YCyJu KyJa Kejaau. Ca6abu, OMpUHYM OeJsruJall
KUPUTHII YCYJHJla UHTEerpaa ocTujaru Kaicu udonanu auddepeHuuasniam 6earucu
OCTUTra KUPUTHUII KEPAKJIUTUHU QKPATHUO OJIMIIT KUAWH OVJIM6 KOJUIIN MYMKHH.

I\/l—de

Yw6y uHTerpaaHu xucobiamzaa X yarapysunra X =SiNt kagu 6enrunam kupuTHL
KyJaupok., YyHKH uppanuoHaa udoja OCTUAAH MabayMm 6up udoja 4yukaau. SAbHU

dx =d(sint) = costdt OeJruJallJIapHY  §3 YpHUra oaub 60opub Kyhuica, y xXoJja

J'\/l— x> dx = _[cost -costdt = _[cosz tdt
udojara KesaMu3 Ba 6y UHTerpajHA TPUTOHOMETPUK
byHKIMANnap XoccanapuZiaH $ounjiaaHub, AbHU Japaka NacakTUpUO XyCOOJaWMMU3.

Icosz tdt = Imdt

MacaJsaH: aHUKMacC UHTerpaJiHu XU COOJIaHT.

2 6y udozajaH IKOPUAArd Xoccasap/aH y3rapMac COHHU HHTerpall
6eJIFI/ICI/I TaHJKapI/ICI/II‘a ‘{I/I}{apI/IH_I MYMKI/IHIH/IFI/IAaH,
[R5 2 gt = 2 [ 1+ cos2t)dt = = (t+ =sin 2t-+C)

2 2 213

3KaHJWTUHU Tomamus. Oxupru udonaza
OesqruJialll KUPUTHUJTAHJATHU Y4YH Y3rapyBYMJIapHUA Y3 YpHUra KyWHUIIJAAH OJIUH

coppanamtupu6 onamus. X=SINU Gejprpmam xupurtwiaran sam, Gymman [=arcsinx

DO
Cn
Cn
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1(t+lsin2t+C):lt+sintcost+C:larcs.inx+x\/1—x2+C
JKAHJIUTH KeJub dYukaauw. 2 2 2 2 )

I\/l— x*dx = larcsin X+ XV1l-x*+C
JleMakK, »kaBo0 2 9KaHJIUTHU KeJIU0 YUKIH.

AnbaTTa, MUCOJIJIAPHUHT Japaxkacura Kapab 6y ycyJ Ba 6yH/jail MUCOJIJIap MaKTab
VKyBUMJIApH YYYH MypaKKaOJMK KWWK MyMKyH. llly cababaaHn, anb6aTTta, 0y yCYyJHUHT
KeJINO YMKUIIM Ba KYJIJIAHUJIMIIMHY TYJIUK TYLIYHTUPUO Gepull lapT.

Bynak1a6 MHTerpasan: Gpapas KUIaiaiuK, b - F(X) ga v=0(x) Jap X HUHT MKKUTA

dyHKuuMsiCH Ba yaap =1 ga V'=9'(x) Y3JIYKCU3 X0CHJIajlapra ara 6yJcuH. Y BaKT/a

WKKH QYHKLMSA KYyNaWUTMaHUHT XOCUJACUHU OJIMII KOMUJacura Kypa, W) =uVHWV" gy
d(uv) =udv +vdu udv = d(uv) —vdu 6ynanu; d(uv) ubona yuyn, my6xacus, UV

Iudv:uv—fvdu

€KH

6o11aHFUY QYHKIUA OYJ1a/i4, IIYHUHT YYyH: dbopMyJia YpUHAUAHUD.

By ¢opmyna 6ysakiab uHTerpaswiam KoujgacuHu udojanaiau. Hxkopujaru
KeJITUPpUO YuKapraH ¢popMyJiaMu3 6yaak/aab nHTerpasaam GopMysacuHy 6epaiy Ba Oy
dbopMmysa UKKU OQYHKIMSA KYMaWTMAaCUHUHI XOCWUJIACUJAH KeJaub YMKKaH. JHAU 6y
dopMyJsiaHU MUCOJIIApAA TYIIYHTUPCAK.

J' X COS xdx
MacaJsaH: aHWKMac UHTEerpaJHu XMCOOJIaHT.

By wuHTerpasHu xucobsamjga 6ysakgab UHTerpasiaiml  GopMmyJiacuiaH
doigananamus. Abpau 05X pynkuuanu quddepennuasiam 6eJrucu OCTUra KApUTaMU3

o o Ixcosxdx:jxd(sinx) U=X
Ba MHTerpaj KyWHJaru KypUHMIITA KeJaJu. 6y udozaza ,
V=SINX  kabu 6GenrwsnamMus Ba IoKopugard ¢opMmysaagaH  (oiizansaHaMus.

J'xd (sinx) = xsin x—J'sin xdx = xsinx+cosx+C
3KaHJIUTH KeJINO YUKAIH.

sinxcos®xdx
aHUK MHTErpaJIHU XUCOO6JIaHT.
[lly kabu MucosIap MaKTab JapcauKaapuaa éKu TecTJap/a ydpaca, y xoaja 6y
MHCOJIHM V3rapyByd aJMallTHPHUII METOAW €EpJaMuja HILJIaiMu3. ByHUHT y4yH
Kyluaaruya amasi bakapamus.

ot—nlN

T T

2 2
Isinxcoszxdx = —I cos’xd cos X
0 0 , IbHU OUTTA y3rapyBUMHU AuddepeHIUan 6earucu

T

cos® x|2 1. 1
070373
OCTUIa KUPUTHUJIA/H. 0 Ba HaTHW>Kara sra 6y/1aMus.

JHAM aHMUKMAC UHTerpaJHUHr OyJjakaab HWHTerpajjall yCyJUHU aHUK
MHTerpaJsuiap y4yyH Kypub 4MKaMus.
1

cos?xd cos x = —

Sl INIE

jarcsin xdx
Mucou: © aHUK MHTETrpa/IHU XUCOOJIaHT.
Euum: ymby MHCOJNHM edyMIl y4yH aHUK HHTerpasja XaM XyAAu aHUKMac
MHTerpa//iaru kabu 6ysak/aad nHTerpasjiall aMaJuHy baxapaMu3. ByHUHT y4yH,

256



°
msc ience YKamusaTt Ba uHHOBauusiiap — O611ecTBO U UHHOBALMU — Society and innovations
A Special Issue - 01 (2022) / ISSN 2181-1415

1

V1-x?

1
_[arcsin xdx =[u =arcsin x,du = dx, dv=dx, v=x]
0

Kabu GesirMJallJlapHU amaJira

1
_[arcsin xdx = xarcsin x|t —_[1 X = dx
olmiMpaMu3 Ba ° " V1-X Ba MHTErpa/JHUHI MKKMHYUA KUCMUIa
oeJsIruJall KUPUTHUIL YCYJIMHU KYyJlJIaMU3.
xarcsin x|1 —r X__ dx = xarcsin x|1 —lj.liz
0 0 1—X2 0 2Jo /1_X2

xarcsin x|2 —ile =xarcsin x|; —«/th‘ ]
2701t 2 3KaHJIMTU KeJIM06 YUKAIU.

Xysoca: bus okopuaa aHMK HHTerpaj Xucobsamja 6y1akaab WHTerpaiail Ba
y3rapyB4d ajIMAlITUPUII YCYJJIAPUHU KYpUO YHUKAWK. TabKUA/Ia0 YTHII JIO3UMKH,
OyTyHIH KyHra KeJjiu6, OJIMH TabJUM Myaccacajapura KUPHUII MMTHXOHJIapHJa YOy
ycyJiap €pAaMuja e4MMHHM TONWII MYMKHMH OyJraH MMCOJ Ba Macajajap 6epuo
yruarad. lIyHUHT Y9YH XaM X03UPTH KyH/a YMyMUH YpTa TabJUM/Aa aHUKMac Ba aHUK
UHTErpaiap X|ucobJiaml ycyJylapuHy YpraTyulifa KOpUaru Kabu 6Up KaTop MHUCOJI Ba
MacajajapJaH QoHgasaHMII caMapad HaTwXKajaap OepubruHa KoJMacZaH YKyBYH-
JIApHUHT $aHra 6yaraH KU3UKUIIJIAPUHH XaM OLIKUPa/IH.
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