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518. | Mypar M.K. KooparHaIUSIBIK, KOCBITBICTAp XUMUSICHI OOUMBIHIIIA 2188
3epTXaHa/blK KypCTbl JficTeMesiK KaMTamachl3
eTyJeri OHIalH MaTepuafapAblH peJii
519. | Hypamuna A.K. Xumust cabarbIH/IA Oiim anyIiblIapAbIH 2192
(YHKLMOHA//IBIK CayaTThUIbIFbIH Ka/IbIITACThIPY
520. | [TapmanTatii K.E. XUMUSIHBI OKY 0apbIChIH/]a OKYIIIbUIAP/[bIH 63iH/IK ic- 2197
9pEeKeTiH O/apAblH WHTe/UIeKTya/lblK [aMYbIHbIH,
KYpaJsibl peTiH/le YbIMAACTBIDY
521.| IlepaexaHoBa A.A. | [lopinik  eciMzikTepzi  3epTrrey  bGapbIChbIiHAA 2202
CTyZleHTTepAiH 3epTTeyIIiIiK KY3BbIPETTIiJITiH
KAJIBITaCThIPY
522. | CapcenranmueBa A. | AKTyasbHbIe Ipo0/ieMbl B XUMHUECKOM 00pa3oBaHUN 2206
H. JJ/1s1 UH)KEHePHBIX CIeLMalbHOCTEeN U TpejjiaraeMble
peleHust
523. | Cepikbaii A.M. Mekren OKYLUbUIAPbIHBIH XUMMUSIFa 2209
KbI3bIFYLIBLIbIFbIH KaQ/IBbINTaCThIPYAbIH,  THIMAL
JKOJ1/1aphl
524.| Ce3abIk AT [Tonmumepsiep MeH ayblp MyHall KajAbIKTapblH 2213
KOJIZIAHbIM, OUTYMHBIH, KaCHeTTepiH XaKcapTy
525. | TammanoBa ’K.A. | XumusgHel  OkpiTysa STEM  TeXHOIOrUsiICbIH 2217
naijasany
526. | TobkaHoBa A.P. Mpic(IT) ramorenuarepi — aneTamuj, — KbILLKbLI 2222
JKyheci HeriziHle KOOpAWHALUS/ILIK KOCHIIbICTaPp:
CUHTe3[ley >kKoHe (M3MKa-XUMUSUIBIK, KacheTTepiH
3epTrey
527. | Typcoinami K. Kasipri mekrenTe «?KaHa 3arTap MmeH Marepuasgapzbl 2227
OHZIipy» 3/IEKTUBTI KypPChIH OKBITY: TaKipuOe >KoHe
HITHXKesIep
528. | Xamur A.K. PASS  ONLINE  nakpganana  orelppil  N- 2232
OeH30M/IMTUIIEPUVH TYbIHABLIAPBIHBIH, OUOTOTHUSUIBIK
OesiceHIiTiTiH O0/DKay
529. | [Ilanxosa XK.E., Lenrosnosanslk, copbeHTTep apKpLIbl IlApar 2237
Kanumonavxa MaTepHaslapblH COPOIIUSITBIK Ta3apTy/bl 3epTTeY
JLM.
530. | [lateikoBa A.T. WOLFRAM ALPHA >xacaH/ibl UHTeJ/IJIEKT KypaJlblH 2241
XUMUSIHBI OKBITY rpoLiecivje KOJIIaHy
MYMKIHZIKTepi
531. | Adil K.Y. Using the getcourse online platform for the unified 2245
national test in chemistry
532. | Bazhikova Z. Research of biologically active compounds from 2249
plants of the genus ACHILLEA L.

MATEMATUKA, MEXAHUKA 1 MATEMATNYECKOE MO/JIE/IMPOBAHUE

CEKIIUA 4.

IIOACEKIHSA 4.1 MATEMATHUKA




204. | Galeeva Dilara Investigation of the effect of variable viscosity on the | 2253
Rustemovna velocity of droplet motion in a planar channel
205. | Mukhutdinova Aygul | Flow of liquid with variable viscosity in a partially 2257
Ayratovna cooled channel with a cavity
206. Effective methods of data visualization and 2259
Melsova Alua statistical analysis
207. | Nurgali Nurmadi Concave function inequalities for accretive 2264
dissipative matrices of the T —measurable operators
208. | Onerkhaan A. The connection of h-amalgamation and joint 2268
continuation properties for h- inductive theories
209. On determinantal inequalities of T -measurable 2266
Sadvakassov Aidos operators
210. | AbcamaToBa Aus JuckpeTTi KajnbliaHraH Pucc norteHuuasnbiHbly | 2272
MaybinoBHa OCIeNTiH a/IMacThIpPybIHAH TybIH/@FaH KOHYCTapAbIH,
@3apa Oail/1aHBICHI
211. | Aiigoc A1ioy6i Hykcanabpl  auddepeHuuaniblk  TeHAeynepAid | 2273
JKaulMblIaHFaH LiewiMaepi
212. [ITenenmereH Ko3bHIMeHTTI 6ip auddepeHIMANIBI 2276
ANBOMDKAPOBa orepaTopAbIH KO q)eI](_ITiJIiK aCI/Il:;"l’"Li[ E—
Tomupuc AGaiiKpbI3bI PATOPARIH KOPP 5
213. ["apMoHUYeCcKWii aHa/IU3 Ha pUMepe MoJieTupoBaHust | 2279
AnbxaHoB Anausip KOJIeOaHMH 1]eH PO3HUYHBIX TOBApOB B PecmyOsirike K
Maparosuu asaxcraH
214. | barbIMKbI3bl barbDkaH | OJIJTMC peOsIOTUSICbIHA HeTi3Zie/iTeH ChI3BIKThI emec | 2284

nuddepeHIManablK TeHZey/lepAiH, aHa/JIUTHUKaJbIK
JKOHE CaH/IbIK LeLlimMaepi




215. | bakpiTkaHoBa ['ynHa3 | Koraprbl ko3¢ duIMeHTi  miekcisfikte  Hesre | 2286
Hyp6onKpI3bI YMTBUIATBIH YLLIIHII PeTTi TeHAey/iH, [eliMAIir
216. | banarasuHoBa AiibiM | [Iuckperti canmakTel seber  KeHicrikrepiHzeri | 2288
MypaTtoBHa JWCKDPeTTi caaMaKTbl MaKCUMaJbl Xapy-JTUTTABY]
oreparops! Typasbl
217. | I'ymapoBa Anus Iuckpetti Prcc moreHIuanbiHbIH Keiibip kacuertepi | 2289
bankeibekoBHa
218. | Ecenanbl Anmac Ke3nelicok rpadTap TeOpUSIChIHBIH, | 2292
5 arnmnpoKCAMaLUsisiapbl
219. | XKongacora CeiMOar Mogynu raKocTi U Ko3puiiueHTsI psigoB @ypbe 2293
6 | ’KanOynaroBHa
220. | UcenoBa A.A., AtiHbIMasbl KO3 GUIMEHTTI ChI3BIKTBI eMec Oroprep | 2296
7 | barbIMKbI3bI b. TeHJieyi YIIiH KOWblIFaH
OacTanKpI-IIeTTIK eCenTiH, MeiMIiIiri
221. | KaiipaTkpi3bl ATHYD CanvakTeik ~ CobOoseB  KeHictirinme — gepbec | 2297
8 TYBIH/bUIbI
JIUCTIEPCUSUTBIK TeH Iey/iH OefChI3bIK TericTiri
222. | CepuMmbetoBa AKHHET | BecoBasi orjeHKa /Jisi OJHOTO Kjlacca KBa3winHerHbIX | 2300
9 | MyparTKbI3bl JMCKPeTHBIX OIlepaTopoB
223. | CmarynoBa MapykaH YHipTKi orepaTopbIHbIH, S CaHAAphI 2302
0 | TosmeyrasuHoBHa
224. | YrenbepreHoBa Auzia | MaremaTuKa/blK, CTaTHUCTUKA oficTepi HerisiHzgeri | 2304
1 | EpbosnKbi3bi ¥BT HaTwKesepi MeH yaKbIT apachbIHaFbl OaiiaHbIC
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225. | Xaneikbepren Hagusip | ViHTeprionisitioHHas  Teopema  MapiuHkeBuua- | 2307
1 KanbmepoHa s AUCKPeTHOrO  IMPOCTPAHCTBA
JlopeHuia
226. | HaskoBa Asysibl MaremaTuKabIK, CTaTHUCTHKA ajicrepin | 2309
2 | JayneTkpI3sl JKaparbUIbICTaHy FhUIBIMApbIHZA KOJIIaHy
IMOACEKIINSA 4.2 MEXAHUKA
227 Galeeva Dilara Investigation of the effect of variable viscosity on | 2316
1 | Rustemovna the velocity of droplet motion in a planar channel
228, Mukhutdinova Aygul Flow of liquid with variable viscosity in a | 2319
2 | Ayratovna partially cooled channel with a cavity
229, AbaubarraeBa Afiiia MareMarudeckoe MozeupoBaHue | 2322
3 | I'usarxaHoBHa pacripeziesieHye JlaBjieHue [I0BepXHOCTh Kpblila
230 AnmeicbaeB Hypagmin Opra  KAIBIKTBIKKA  apHa/FaH  yya-HblH | 2325
4 | KaHarysl, a3pOoJMHAMUKAJIBIK CHUITaTaMaslapblH MOZE/Ibey
MaxwmyTos TineykaH
Kanarysibl
231, ba3ap6aeB Tamupsan KoHeuHo-3/1€eMeHTHBIN aHa/m3 Hecywen | 2330
5 KOHCTPYKLIMU OypOBOI YCTaHOBKHU
232 JKaHbosaT OnuxaH Pacuer 51 aHaJus3 a’pojvHamuyeckux | 2334
6 | Kanaryiel XapaKTepUCTHUK aBTOMOOMTBHOTO Ky30Ba
233, JKanen Opinrasbl OMUYIbl | YpaH 6HAIpyJe >ep acThl IIaiMasnay oficiH | 2337
7 CaH/bIK MOJE/b/eY




234} XXymanbaeBa AibkaH UncneHHsld pacuyeT U CpaBHeHHe Mofesnel | 2341
8 | CepukoBHa TypOy/IeHTHOCTH rpu MOZe/TMPOBaHUA
TeryiooOMeHa B TeIJIO0OMeHHUKe
235, Kanmmackep Hyp6osar KabpIKiia  TyTiKiIem Kby — a/JMacTBIPFBIN | 2345
9 | Cepikybl KYOBIP/IapbIHAAFBI OeH3o0m MeH
CaNKbIHJATKBIIUTEIH, (CyZIbIH) aFblH DPeXUMJEpi
MeH IapaMeTpJiepiH aHbIKTay
236, KanimxkaH v, [ITaHCOpPFBIIT pOOOTTHIH, KYPBUILIMBIH >kK00as1ay 2348
0
Ep3ar Meip3axan
237/ KenxexaH barbipxan MogenvpoBanie Tmipoduis  Kpbina Omma B | 2352
11 | EpHaryibl, TineybaeBa 3aBUCHMOCTH aspo/ivHaMHUy4eCKUX
Apy»aH ’KoMapTKpI3bl XapaKTepUCTUK
238, Mapkoga Jloiira KomribtoTepHoe MozenvpoBaHue majeHus Kar | 2357
1 | BanepreBHa Ha TBepAY0 MOBEePXHOCTh B matlab
239, IlaknuH JleoHup, AHanv3 TpPUHLIUIIOB peryJjMpoBaHusl PeXUMoB | 2362
1 | CepreeBuu Pe30HaHCHbIX KosebaHui JIBYXMaCCHOM
BHUOPALIMOHHOW MaITUHbBI
240, PaxumbekoB Mciam Hukngik kKoopAWHAaTasbIK >Xyuenep yiuiH Payc | 2365
1 | EpnanoBuu 9/ICiH Ko/any
241 PycnaHoB beknyp Pa3pabotka KOHCTPYKLMU GaraxxHoii | 2369
1 | PycnanoBuu a3pOJIPOMHOU TeJIeXKKW M pacyeT Ha MPOYHOCTH
WX 37IeMEeHTOB
242} Tacran Mupac O3eH apHaCbiH Tasajay YIUIH TUAPOLMKIIOHALI | 2374
1 | HypbGonatysbl COPFBLIBI  KOH/BIPFbLIAPABIH, — [apameTpJiepiH
ecenrTey
243) TineybaeBa ApyxaH UucieHHOe MOJeIUpOBaHKWe TeYeHUs KULKOCTH | 2379
7 | )KomapTkpi3bl, KemkexaH | BOKPYT KO/IeOJTIOIIENCsl CTeHKH Ha MPOrpPaMHOM

Barbipxan EpHaTysibl

obecrieyeHNH ansys




244) TynbkubaeB YuHrHC Biusnue FPAaHUYHBIX yCJIOBUM Ha | 2382
8 | KyaHsbnibaeBuy, TeTVI0O0OMEHHBI  TpoLiecc B pacueTax
Kypmanosa /lnHapa Ter1I000MeHHUKOB
EcenraeBHa
245) Yarun [laHunin BiusiHue  ymapHoro — B3auMogzencTBusl  Ha | 2384
9 | MuxaiiyioBuy JVUHAaMHUKy  TODU30HTa/bHOW  JIByXMacCHOM
yAapHO-BUOPAIIMOHHOM T/IOIIA KU
INOACEKIINA 4.3 MATEMATUYECKOE MOJE/IMPOBAHUE
246. | Serikov Samat Optimazation of algorithms for fingerprint 2389
search and matching using clustering and
approximate nearest neighbor
247. | Abar [Jynar AKHHeTY/IbI Eitzenbepr mMozeniHiH KUpaTyIlibl TOAKBIH TUNTI | 2393
uiertimzepi
248. | AbapeiimoBa Aiirepum Can/iblK MOZlesib/iey 3iCTepiH KoJiiaHa OThIpbl, | 2396
3 | Ypuskusu CBI3BIKTBI eMeC OeJIIIeK CIIUH/IK JKyie YIIiH
JKaHa COJIMTOH LIelliM/IepiH a3ipsey
249. | AnaiinapoBa Mesngip CanZibIK, MOZe/ibIey/i KoilaHa OThIphIM, Kypzesi | 2400
4 | MaMbIpXaHKBbI3bI CBI3BIKTHI eMeC CITUHJIK Xylie KaydmaH-Okkep
TeH/eyi YIIiH [19/1 ONTUKAJIbIK COJIMTOH
KYPBUIbIMZAPBIH MOZe/Ib/ley
250. | AnteiHOek XK., AnvaxaH Yucnosasa yragaika 2402
5 | Ep., Acunmamertos b.,
Awmamxon II1., AkimxaH A.
251. | AckapoB A., Oye3xaH A., | Kayirnci3 Kynusice3s reHepaTophbl 2404
6 | FasusxaHos E., bakkanu
A., CeniTeHoBa b.
252. | Obinxan Ha3pim EcenTey TacisiiMeH ChI3BIKTBI eMec OeJiiek 2407
7 | EpKaHKpI3bI CIIUH/IK JKYWeepAiH JUHAMUKAJIbIK TeHAeyiHe

COJIMTOH/ABIK TOJKBIH KYPBLIBIMBIH KYPY




253. | BaiibaTtbipoB Mepxar Pa3paboTka BeO-TIpUIOKeHU I/ yueTa U 2410
8 | ManukoBuu CpaBHEHUS JOCTW>KEHUU CTY[J€eHTOB
254. | bakpitkaH /1., CrisimoBa A., | Random mMozysi Typabl 2412
9 | AumpanueBa A.,
BypkiT6aii A.
255. | baybek b., Hypxanosa A., | Lle3aps umdpsl Typasibl 2415
0 | AnemyxambeToBa A.,
Bbopanos H., berasbl b.
256. | bepkimbatii Mciam Bip comuToHABIK MOAeNbAIH AUCIIepCUsChI3 weri | 2419
1 | JKapackaHyJsibl TypaJibl
257. | Bucumbaer Pyctem HelipoceTeBoe MofieTMpoBaHue B 2421
2 | EpnanoBuy KOMIO3UL[MOHHBIX MaTepuaiax
258. | Eneyciz Akbebek MogenvipoBaHre BLIOPOCOB Y X CHIDKEHHS B 2426
3 | MypaT0OeKKbI3bI EHY
259. | Epra3sueBa ApvHa MogenvpoBaHue JUHAMUKHW Pa3BUTHS 2428
1 | lakipapkpi3bl Karuaratickoro BogoxpaHuiuiia u
TPOTHO3UPOBaHKUe C UCTO/Ib30BaHUEM
HCKYCCTBEHHOI'O MHTe/JIeKTa
260. | Epra3sl XKaHcas JKorapbl peTTi ChI3BIKTBI eMec >kyhenepzi | 2431
5 | HyprasbIKpI3bl OeKiTiNreH yaKpITTa OPHBIKTAHBIPY
261. | JKanbacoB A6arpaxum Kemkingepzi 3epTrey azicrepi 2436
6 | IunpayneroBUY
262. | JKanar6ek HypoOak, Vcronb30BaHue aJTOPUTMOB  MaIMHHOTO | 2441
7 | Hypnanysl o0y4eHus B TUKUTA/T MAPKETUHTe
263. | MckakoBa AjuHa BU/IKOKCOH KpUTepHiiiH /19pixaHa Ou3HeciHze 2444
8 | CepikKbI3bl MallMHa/bIK, OKBITY apKbL/Ibl KOJIJaHy
264. | Kaman JKatiHa DFS anroput™MiH Ko/aHy apkplibl rpadrapmeH | 2449
9 JKYMBIC iCTeyAiH TUIM/I aficTepi
265. | Koproxa Apait ChI3BIKTBI eMeC CITUH/IK TOJIKbIHAAP/bI 2451
2 | ApakkbI3bl MO/Ie/IbieY JKoHe AUHAMUKAJIbIK Taaaay
266. | Kimkene Xyiabi3 DEEPFAKE >xoHe >kacaHIbl UHTeJIJIEKT: 2454
1 | AcbinbOeKKbI3bI LU PJIBIK, MAaHUMY/ISLMSHBI MaTeMaTHUKaIbIK,
MOZie/Ib/iey JKoHe aHbIKTay dicTepi
267. | Metiipbek Kypanaii MetipamxaHa OU3HeCiH/eTi )KapHaMaJTbIK 2459
2 | AliIbIHOEKKBI3bI TUIMZITIKTIH, MaTeMaTHKasIbIK MOZeJTi
268. | Mykusatyisl Enaman Besuek petri TybiHAbLIEI KaMacca-Xoam 2462
3 TeH/leyi K9He OHBbIH, LIelliMepi




269. | Cepik Cabpip)kaH Bapuanusanbl ecenTey ecenrepisje 2466
4 | EpkiHybl (YHKI[MOHA/IBIK, SKCTPEMYM/IbI Ta0y YIIIiH
JKacaH/bl UHTEJUIeKT 3/iCTepiH KoyZaHy
270. | Cynranbekos JKaHzoc MaluvHabIK, OKbITY aJrTOPUTMZEDP] apKbL/IbI 2468
5 | Mycabekyibl JKBI/DKbIMaWTBIH MYJTIKTi Oaraay Typasbl
271. | Teneybek »Kibek [pacdrarel Lukzi isgey 2472
6 | EpOonKpI3bI
272. | Y3axbaeB Mmanranu Iambaap/ibl HAKTHI YaKbIT Me3eTiH/e 2475
7 | XaHrengu yibl MOJeJibey
INOACEKIINA 4.4
METOJUKA ITPEIIOJABAHUA MATEMATUKN
533. | Abaiiyiel Eckanar «OKBITY TUIMZIIITIH apTTHIPY YILIH [paKTUKabIK | 2479
MasMyHbl ~0ap TeOMeTpUSUIbIK  ecernTepzi
KO/IAaHYy»
534. | AbgupoBa Kamiuar | 7-9 cpIHBIN OKYLUIbLIAPBIHBIH FeOMeTpuUs II9HiHze | 2484
MaxamMbeTUSIPKbI3bl (OyHKLMOHANABIK CayaTThUIBIFBIH ~ apTTHIPY/bIH
MaHpbI3bl
535. | AbapaxmaHOBa JKymap | Maremarukanelk ~ 6imim  Gepyzeri  »kacauzbl | 2488
KabujoniakpI3bl WHTEJIJIeKT
536. | A6aynnaeBa AwmyHa | MaTeMmaTuKanblK —OiTikTepAi Ka/lbITacThIpy[a 2493
AcaHxaHOBHa «Tipey benrisiepin» YThIM/BI KOIaHY TaCiIAepi
537. | Apgibaii AsdynbiM | MareMaTrKa/ja KpUTHKAJIBIK OW/ayJbl JaMbITyFa 2496
TayOaiKpI3bI apHa/IraH KpeaTuBTi afjicTep
538. | AnmbbepTKpI3bI brbi Opta MeKkTenTe MaTeMaTUKaHbl T'YMaHHTAapJIbIK 2501
MoH/iepMeH 0OaiilaHbICThIPa OKBITY
539. | Amanbait Mepyeprt | Geogebra mnaiifjanaHy apKplibl TeOMeTpPUSIIbIK 2506
Ma/MKKBI3bI castyJsiapzpbl XXyprisy
540. | AMaHX0JI0Ba Axap | «(a + b)?2 xaHe a® — b* (GopMy/anapbIHbIH 2510
JacTaHKpI3bl reoMeTpUs/IbIK MaFrbIHaChI»
541. | Amanrenbauna ['yipgana | YarepiMi  TemMeH — OKyLUbUIapFa — apHasiFaH
MaTeMaTHKaHbl OKBbITyZla Keubip Tocingepai | 2514

TUIMZ] KOJIZ,aHy




542. | AtibocerH ['ym3us KpbITalgplH, ~ MaTeMaTHUKa/IbK  OIUMIIHAZA/IbIK
JlavbIHABIK >KyHeci >koHe KasakcTaH yiliH OHbIH | 2518
azicTemertik bettimaenyi

543. | AsimbepreHoBa AsiHa WHTerpauysi UCKycCTBa B cdepy TpernojaBaHus 9593

JKeHncoBHa MareMaTUuKu
544. | OngveBa Kynigeis | MaremMatvka T9HIH OKpBITyZa JambITa OKBITY 2505
O0iKaIbIPKbI3bI TeXHOJIOTHSICBIH TlaliJjaaHy

545. | bakeiT Epkanat MaTeMaTHKaJIbIK ecerirep apKblIbI 2531
OKYILLIbIJIap/bIH,

546. | bapsbibait AKHUET CabakTa OKyIIbUIap/blH, Oe/CeHiTIriH apTThIpy
YIIIiH JjaiiblH Chbi30a )KoHe Mogenbaep OodibiHIIa | 2533
TarcbIpMasiap/bl KoaHy

547. | barranoB CyHrar Kerpkakrap KumasapblH MeKTell TreoMeTpus 9537
KypChIH/Ia cajly 9fiicTeMeci

548. | baxagup AKTONKBIH | MeKTel OKyLIbUIapbIHbIH, OKYbIHBIH, TUIMZLIICIH

KorokaHKbI3bI apTTHIPY VIIIiH MaTeMaTHKa cabaFbIH/ja CHOXKETTIK | 2541
ecenrepi naiiianaHy

549. | beknayneroBa Tomupuc Maremaruka cabarbIH/a dlicTeMesliK
HycKaynapAel Ludpnaik dopMarta KonzgaHy | 2545
epexliiesiKTepi

550. | BopaHbaeB HypkacbiM | dakTop TOM )KaHe OHBIH, ZiepOec >KaFAainaphbl

S} Oait
CIfeH alyJibl, 2550
CeliT)xaHOBa AgaynbeiM
MapaskpI3bl
551. | OyticenbaeBa [Iyreina | MateMatvka  cabaFbiHZ@ ©Mip TkipubeciHe 2554
CamaTKpI3bl Heri3/ie/reH Tarcbipmasiap

552. | Epbonar ApyxaH MareMaTuKa cabarbIH/Ia 5-8 CBIHBITT
OKyllbl/IapblHA apHa/iFaH MoTIHJIK ecemnTepzi 9557
JKYHeJli TypZie TONTacTbIPYy ’K9He OnapAblH, TUIM/i
LIeITy KOAapbIH KapacThIpy

553. | Epumber Hana | Binim  camaceiH  OaranayAblH — XasIbIKapasiblK

Kaupranugpisbl 3epTTey/iepiHiH, MaTeMaTUKaJblK CayaTThUIbIK 2560
TarcblpMasiaphl OoMbIHIIIA OKYLLbLIap/bl
JlavbIHAAY
554. | EpmekbaeB A¥ijoc | Metonvka TiperojjaBaHusi MaTeMaTUKW /ISt
EnybaeBuy, XaceHoBa | cTyieHTOB  oOydawoluxcsi 10  Tiporpamme | 2564

Tuney>kan CepyKoBHa

foundation z/1s1 TOATOTOBKU K €HT




555. | EcentypoBa Akepke «Kacangpl WHTE/IIeKT: MaTeMaTUKaHbI 567
XanenoBHa OKBITY/IbIH, )KaHa MYMKIH/IKTepi»
556. | XKapaembek Famima MekTen OarapaMachIHbIH 8-9
CBIHBINITAPBIHAFEl ~ MaTeMaTWKa  cabarbiHzaa | 2570
LU(PABIK TEXHOMOTUsIIapAbl KOJ/IZIaHy dicTepi
557. | Kymarasel [lyra Kypgeni MareMaTUKaJIbIK YFBIMZAPbI 2580
BU3ya/M3alusiiay apKbLIbl OKBITY
558. | )KymaxaH AxHuer | MaremMaTUKa/iblK, ~ JWKTaHT: OKYILLbLIAP/bIH 2585
OpaibalKpI3bI OiiMiH OGeKiTyziH THIMZI Kypabl
559. | Ubaaynia [IIyreina | «[IpobnemManblk ~ OKbITY — apKblIbl  MEKTell
AWFanuKbI3bl OKYLLIbLIAPbIHbIH, MaTemMaTUhKa OolibIHIIa | 2588
3epTTeyLUIi/IK JaFAbUlapbiH KeTUILipy»
560. | UkpamoB I3eT | Opra MekTenTe anreOpaHbl OKBITY MpOIieciHzae 2592
CararOeKyJIb TipeKTiK KOHCITeKTiHi malifianany
561. | manbeToBa Axneitin | AuddepeHiranibIk TeHJeynepai MeKTen
MypaTKbI3bl OKyLIbUIApbIHA ’KAC epekKIlesiikTepiH eckepe | 2596
OTBIPBIT OKBITY TeXHOJIOTHsL/Iaphbl
562. | KananbepreHoBa Hana | buosnorus CTY[eHTTepiHe JKOFapFbl 2599
baysip;kaHOBHa MareMaTUKaHbl OKbITY/bIH, epeKlie/iKTepi
563. | Kaparusosa Haypus | T'eomerpuss moHiHAe  Oip ecenTi ap Typmi
Ponnankpi3bl, [laysneT:kaH | ofliCTepMeH Luelny 2602
Hrana JKacynaHKpI3bl
564. | Kapumosa Axepke | Cbi30asap apKbUIbl MaTeMaTHKAaJIbIK, eCcemnTepi 2605
Hyp6onaTKbI3bI MOZie/b/iey: OKbITYarbl JKYMBIC JASMTePiHiH pesti
565. | Kenec ['ynpen | Mekren maremaTuKa KypCbIHZA TeHCi3ZiKTepai 2606
JKeHicOaMKpI3bI OKBITY/IbIH, MAHbI3bI
566. | KeHecbaii bakzayner | bypsi xopzacsl 2611
HypxiriTyibl
567. | Kabumen Kyanbiu | IHAMBYYya/ibHbIN aHa/M3 U PeKOMeHAALUK IS 2611
Epnanysibl YUYEeHUKOB C HUCI0/Ib30BaHUEM WU
568. | Kanabioek AcbupkaH | Juddepenimaniblk, TeHIeyAi TPUH (YHKLUSCHI 2618
ACBITOEKYTBI d/iCIMeH eIyl OKbITY/bIH, 9icTeMeci
569. | Kyibimber Ax3ep | MeKkTer  OKyIIbIIAPBIHBIH,  (DYHKI[MOHAABIK 2622
TepereniikbI3bl cayaTTbUIbIFbIH AaMbITYAAFbI pisa
570. | KycaiiHoBa Atigana | OKylIblIap/blH, MaTeMaTHKa/blK, KabineTTtepiH 2626
KaHaTOeKKbI3bI [MarHoCTHKasay MeH Oaranay afictepi




571. | Mappen Asiyneiv | T'eometpust  cabaFbIHAAFBl  TOMTHIK — JKYMBIC
Kaiiparkpi3bl apKbUIbI OKYIIBLIAPAbIH, OeceHiiri MeH oiay | 2630
KabineTiH JamMbITy
572. | MeiimankynoBa CabuHa Mekrern reoMeTpusi KYPCbIHZAFbI cany
eCenTepiHiH MaHbI3/1bL/ILIFbI JKoHe | 2634
(bakynbTaTUBTIK cabaKTaparbl KOJIZAHBUTYbI
573. | Metipam CepikO0/ChIH ApudmeTUKaHbIH HeTi3ri TeopeMachl 2638
574. | MyxamenusipoBa AxkMapast | Cbi30anap apKpllbl MaTeMaTHKaJIbIK ecemnTepzi 2641
AHap6eKKpI3bI MOZENbEY: OKBITYIaFbl JKYMBIC I9MNTEPiHIH pesti
575. | Mypar Ax0erie | [lekapT KOOpAMHAT >KYMeCiH OKBITY: THiM/i 2644
OiIXaHKbI3bI d/iicTep MeH MpaKTUKAJbIK TariCbipMasiap
576. | Hamarysia 3apuHa 7-9 CbIHBIT anreOpachiHAAFbl “TeHJeylnep MeH
TeHgey/ep Xykeci” 6emimMin 2648
TarcblpMasap apKblibl OKbITY 9/jicTeMeci
577. | HecuritaeBa Hypaii | Micriosib30BaHMe UM B MeTO/IMKe TIperojjaBaHusl
ApHypOBHa, MareMaTHKU 2652
TypmyxametoBa ['ysibHa3
KatipbekoBHa
578. | Hypxxan Meiiip VHTepakTHBTI  TeXHONOTUsIapAbl MakjanaHy
apKbL/Ibl MaTeMaTHKaHbIH, JIOTUKA/IbIK Heri3zepiH | 2655
OKBITY
579. | Hyp>kaHKbI3bl ANThIHAN 10 CBIHBITT reOMEeTPUSICHIH OKBITYZIA IIPOOIeMalbIK,
OKBITY TeXHOJIOTHUSIChIHBIH 371eMeHTTepiH | 2660
KOJ/IZIaHy K9He OFaH MbIcaszap
580. | OpbiHbacap JKanrys | Kenmylenep Typasibl OJIMMINAZA/BIK eCenTep/i 2663
[ITokKaHKpI3bI LIewy aficrepi
581. | Omupcepuk CynTtaH leiimudukarss B 00yyeHWMM MaTeMaTHKA B
IIKOJ1e 2667
582. | CabripoB ®apxar | CTepeoMeTpUsITIBIK, eCeNTep/i LIelly/e KacaH/bl 2671
Epnocosru VIHTeJUIeKT MOJeJTiH KO/IJaHy
583. | Cannay Epnan | OKywibiiapael  onuMmuaZara  JaublHZAAy[aFbl
Opa36aitysbl, Mo(aHT TeHAey/epiH Iiellly /jicTepi 2674
MbazixaHKbI3bl DU
584. | Cadun Akepke | CUHTanyp/iblK OKBITY 3/[iCTEeMeCi: 7-ChIHBIMNTHIH,
MeltipXaHKbI3bI anrebpa cabarbiHAa «arnrpeig 45 MHHYT» 2678

MOZe/iH KOIZaHy




585. | CeurxaHoBa ApHa | «<Anrebpa  keHe ~ aHamM3  OacTamanapbi»
MepeTKbI3bl KYPCbIH/a dhopMmynanapbl TypJeHzipy | 2683
aficTemeci
586. | Cekcenbatit AtitoschiH | «’Korapbl MaTeMaTHKaHbI OKBITY YIILIiH »KacaH/Ibl
Bbek3arKbI3bl WHTE/VIEKT  HeTi3iHZe  MHTepakTWBTI  OKYy | 2686
MarepuasiapblH jKacay»
587. | CapceHbaeBa AKHUET Maremarvika TI9HIH OKpITya ar >XdHe Vr 2690
TeXHOJIOTHs/IapPbIH KOJIZAHY
588. | Cepik Mepeli OCeTKbI3bI 10-11 cobiHBINTapAa Kasipri 3amMaHfbl LUQPIIBIK,
TeXHOJIOTUs/Iapbl TailaaHblll MaTeMaTUKaHbl | 2696
OKBITY/IbIH, TEOPUSJIBIK Heri3zepi
589. | Cabur Enpana | OKyuibiapblH —~— LIbIFAPMaIlbLIbIK,  OW/IaybIH
Carujo/1aKkbI3bl KaJ/IBINITaCTLIPY YILUIH Iapajokcanabl ecenrepai | 2701
nanjanaHy
590. | Cmart JKanepke | PaluoHan  >kKoHe — WppalMOHal  EHTi3ireH 2704
HypnaHkpi3bl pajviKasgap: XikTesyi )KoHe ajicTemeci
591. | Cyiranrassl ApyxaH | 10-CbIHBII MaTeMaTUKaChl HeTi3iH/e WHK/IF3UBTI 2707
CepiKKpbI3bI Ois1iMm Gepy TeopHusiChl MEH TIPAKTHKAChI
592. | Cei3gbpikoBa Amnap | KoopauHaranblk, 94iC apKbLIbl CTEPEOMEeTPUS
JKomapToBHa eCenTepiH LIeny KojAapbl 2712
593. | CrI3abIKOBa Anap | ¥6T-Fa #albIHABIK: KOODJWHATA/BIK  9iCTi 2715
JKomapToBHa TUIM/Ii TTalijanany
594. | CeipbIMKpBI3bI Mesngip Tapuxd  KOHTEKCT  Heri3iHJe  KaparnaubiM
TPUTOHOMETPUSIBIK, TeHpey/nepAl OKbITY | 2719
dlicTeMeci: Teopust )KoHe TIKipude
595. | TagpxekeeBa Axkmapan | Maremarrka JKoHe Tapux MoH/epi
PabaeBHa, OcraHoBa | UHTETPaLUSIChIHBIH, MaHbI3bl MeH | 2723
Kapsisiramr MypaTtxaHoBHa | apThIKILIBIIbIKTapbl
596. | Tacbonar Axrothl | Visible thinking B nmpernosiaBaHumumy MaTeMaTUKU:
Ep>kaHOBHa KaK CJieN1aTh MbILILTEHHE YHAIUXCA BAAUMBIM I | ...,
TOBBIIIEHUs] UX TOHUMAaHUs ¥ HaBBIKOB PellleHUs
3a/1a4u
597. | TybetoBa Manuika | «Python Heri3iHzeri MHTepaKTUBTI Kypas ’kacay
ApMaHKBI3bI apKpUIbl  BIKTUMa/JbIK ~ ecenrepiH wemyai | 2730

OKBITY»




598. | TenbmaHoOBa BasiH | MaremaTvka cabakTapbiHa BUDPTYalbl JKoHe 2735
JKapKbIHOBHA apasac OKbITy
599. | Tunnabex Menzip MekTen KypCbhIHZja TPUTOHOMETPUSIHBI OKBITY/IbIH, 2739
TUIMJI 3jicTeMeci
600. | Tneyxan basx Oro-epHeKTep TPyNIachkiHbIH Keiibip KacuerTepi 2744
601. | Typekacsim JKanap | Keickaa KebelTy (hopMynanapbIHbIH, 9745
V6paruMKpI3bl reoMeTpUS/IbIK, MaFbIHAChI
602. | TeiHbicOekOB ApbicTaHbek | Konganbasms ecenTep HeTi3iHe 5750
Appakysibl KOMOWHATOPUKAaHbI OKBITY dlicTeMeci
603. | XaceHoBa JunbHas | TPUrOHOMeTpUSA/IBIK ~ TeHCI3ZAIKTepAl  LIerry 9753
JKanzmapbekoBHa d/iCTepiHiH TUIMAIIrI MeH KeMILTiKTepi
604. | Xycenbaii AnmHa CrepeoMeTpUsITIBIK, ecenTepai LIbIFapyza
KOMIIbIOTepUIiK ~ OaFfapsiamanapibl  KosjaHyra | 2757
MyFasiMzepZi OKpITY 9/licTeMeci
605. | [llamesnikan Ilyreuia OJIeyMeTTIK MeJua MeH >KaCaH/bl UHTEJIeKTTiH,
KONMYILIeTiKTepAl OKBITY MeH yupety | 2762
TIXKiprbeciHe MHTEerpalysChl
IIOACEKIINSA 4.5
KPUITTOJIOT'UA
606. | AbmyanueB Anmac | DaBapACAbIH 3/UMIICTIK KACBIKTaphbI
Opa3zanbiyibl 2765
607. | bepibait Mupac | [TonuandaBuTTikK EBK/MMATIK M pabl
MyKTapy/ibl KpUIITOTaay 2767
608. | I)xybaTkaHoB KyaHbIiil OBOJIIOLIMST MAIIIMHHOTO 00yUYeHuUs B
KpUITorpauu: oT Teopyu K MoCTKBAaHTOBOU 2769
6e30macHOCTH
609. | Enbraes Apunbxal | Kpunroxyuenepgeri KaliTasaHOaUThIH
YanuxaHoBuu mMpsiayblH, KpUNToaHainsi 2774




610. | KymaraeBa [JunbHa3 bepsieksmn anroputmi 2775
611. | MyxaHbeTKameBa ALIBIK KinTTi KpunrorpadusyiblK XaTTamanapza
Ha3zepke HypraHKbI3b1 TUIeP3JITMIITUKAJIBIK, KUCBIKTap/bl KOJIZaHy 2777
612. | ©renbepren Axrinek | brokueiin XyWesnepinge KeI(aKTop/ibl
HinMyxaM0OeTKbI3bl ayTeHTU(PUKALUSHBIH, TUIMZI/ITIH apTThIpy YIIiH | 2782
MaTeMaTHKa/blK MOZle/ib/lep MeH aJroOpyuTM/ep.
613. | Cepikbait MbaHiyk | IHTepHeT-KoMMepLus YLLIH 3amMaHayu 2787
KyaHBbIIIKBI3bI JlepeKTep/i Kopray [POTOKO/IjapbIHbIH, TUIM/LIIrL
614. | Coopykos [layset BrokueitH TeXHOMOTUsIChl OOMBIHIIIA 3€PTTEY 2791
CEKLIUA 5
MEX/JYHAPO/JHBIE OTHOHIEHUA
INOACEKINSA 5.1 COBPEMEHHBIE MEXYHAPO/JHBIE ITPOIIECCBHI
615. | Abunkacumona T. T., Ka3zakcTaHHbIH, KOMIOJISIPJIbI 3/1eM 2793
1 AxkwuieBa A. E. Kanbinracteipygarsl pesi: BPUKC xone
FanamablKk OHTYCTIKTeri bIHTBIMAKTaCThIK
616. | AmaHryxuHos A. b. Hauasio BesMKOro IyTu: XOHOCTb U CTaHOB/IeHue | 2798
2 Hanosieona boHamnapTta
617. | AmamoBa M. HekoTtopsle BOIIPOCH! B3aUMHOI'0 2800
3 COTPYAHUYECTBA MeXAY pecry0/mKaMu
Keipreiscran v Kazaxcran: DKOHOMAYECKUN
acIrieKT
618. | Aya3bek A.M. JKacaHzibl MHTE/IIEKT >K9He KhbepKayirci3mik: 2803
4 XasnbIKapasblK apeHa/jarbl )KaHa CbIH-KaTepJep.
619. | beransl H. b. KivmartThlH, e3repyi xkoHe OHTYCTIK-IIBIFbIC 2806
5 AB3BUSIHBIH 3KOJIOTUSJIBIK, Macesesnepi
620. | Beiicenranuena A. b. O6pa3 Kazaxcrana B MmupoBbix CMU u 2809
6 MeXYHapOAHbIX PEUTUHIrax
621. | Bynatoea U. b., Manuk C. | AHaiM3 UHCTUTYTa pabCTBa B UCTOPUYECKOM 2813
7 b. KOHTEKCTe U ero OTpakeHHe B )KU3HU
COBPEMEHHOT0 00111eCcTBa
622. | 'mspgerauHoB C. H. [TpucyTtcBue EBporelickoro coro3aB 2819
8 LieHTpanbHOU A3un: KOHKypeHLIUs U
TIepCIeKTUBBI COTPYIHUYECTBA
623. | HaBnetkan T.T. HeneranvHas TpynoBas murpauus Kasaxcranues | 2823
9 B FOxkuyto Kopeto: I[TpobieMbl, MPUUMHBL 1
BJ/IMsSIHUE Ha B3aMMOOTHOLLEHHUs IBYX CTPaH
624. | Eckepmecosa A. K. Typusm ungycrpusicbl: OHTYCTiK BIFBIC 2828




90K 51.519.2
PYTHON HETI3IHJEI'T MTHTEPAKTHUBTI KYPAJI JKACAY APKBLJIBI
BIKTUMAJIJIBIK ECENTEPIH IIEITY I OKBITY

TyberoBa Majqnka ApMaHKbI3bI
malikatubetova@gmail.com
JI.LH.I'ymuues arbingarel Eypazus ¥ATThIK YHUBepPCHTETiHIH 1-Kypc MarucTpaHThbl,
Acrtana, Kazakcran
FouibimMu skerexmii — byprymoaesa C.K.

byn makanaoa wvixkmumanovikmap meopusicblh okvimyoa Python 6az0apramanay minin
KONOAHYObly MUIMOLNI2] MeH NPaKmuKaiblk Maybli30bliblabl Kapacmulpsliaosl. Kaszipei mayoa 6inim
bepy canacvlH0a aknapammosix MexHoJI02UNapObl KOJIOAHY — OKbIMYObIH CANACHIH apmmulpyOblH
Hezi32l Jcondapuinbly Oipi. Python mini e3iniy Kapanaivim cUHMAKCUC] MeH KeH MYMKIHOIKMepiHiy
aApKACcLIHOA MAMEMAMUKATILIK JHCIHE CMAMUCMUKALLIK ecenmepli muimoi uieuryee MYMKIHOIK
bepedi. Aman aimxanoa, bIKMUMAIObIKMAp MeoPUACHIHbIH He2i3el YebiMOAPbIH, MbLCAIbl, Ke30eUCOK
oKueanap, bIKMUMALObIKMbIY KIACCUKATLIK JHCIHE CMAMUCTUKATILIK AHBIKMAMALApbl, wapmmol
BIKMUMANObIK, MAMEMAMUKALLIK KYMIiM cuakmol yevimoapovl Python kemezimen unmepaxmuemi
mypoe mycindipyee 6onaodvl. Makanada ocvl makcamma Koioanyea 6o1amvin OipHeule Mvlcaioap
Keimipinin, onapovly myciHoipmeci HcaHe NPaKmukaivlk Manwisvl kopcemineen. CouvbiMen Kamap,
Python apkwinel orcacanzan Kypanoapowvly OKyWbliapObly MmMeopusiHbl meper MmycCiHyine Kaniau
KOMeKmecemini CUunammanaobi.

Tyiinai ce3mep: BIKTUMaANIBIKTap Teopusachl, Python, okbITy omicTemeci, BU3yalu3amus,
MHTEPAKTHBTI Kypaj, O11iM 6epy TEXHOJIOTHSICHI.

byrinri Tanna oneMHIH KemTereH enaepiHae OuriM  Oepy Kyleci JKaHapblm, jKaHa
TexHoJorusuiapra Oeiimzaenin >xaTelp. CaHIBIK cayaTThUIBIK IEH aJITOPUTMAIK Oilay KaOuieri
OapiblK MaMaHIBIKTap YIUiH MaHb3Abl Oosia O6actanel. Ockl opaiina Python Garmapnamanay Timi
KOITEreH MyFalliMJIep MEH OKYLIbIJIap/IbIH CYHIKT1 KypajiblHa aiiHasabl. OHbIH KYPbUIBIMBI TYCIHIKTI,
KOJIJIaHy asiChl K€H JK9HE €H 0acThIChl MPAKTUKAJIBIK HOTH)KEHI T€3 allyFa MYMKIHJIK Oepei.

bIkTManabIKTap TEOpUACH — MaTeMaTHKa MEH CTaTUCTUKAHBIH MaHbI3/bI 06iri. by FeuibiM
HaKThl ©OMIpJeri Ke3JeWCOK OKuFalapbl 3epTTeiini. Amnaiina, Oyi TakpIpblll Keml JKafjaiina
a0cTpakTiiai OOJIBIN KepiHe i, COHJIBIKTaH OHBI OKBITYAAa MYFaJIIMJIEp MEH OKYIIbUIAp KUBIHBIKTapFa
Tan 00Jybl MyMKiH. ByJ1 KUBIHIBIKTap bl menry iy Oip »*oJbl — HaKTHI ecentepAl Python kemerimen
MOJICIIBJICY, SIFHU OKYIITBI ©3 KO31MEH KOpIIl, HOTHKEHI CE31HE aJlaThIH JICHTeHTe JKETKI3Y.

Makanana ocbl HIEsHBI Ky3ere achlpy Xojaapbl, Python TumiHIH Herisri MyMKIHIIKTEpi,
OKBITY/Ia KOJIIaHY MBICAJIIAPBI )KOHE OJIAPBIH TYCIHIIPMETIEP] YCHIHBIIABI.

Teopusinblk 06JiM. bIKTUMaNABIKTap TEOPUACH Ke3[AEMCOK OKUFalapJblH MYMKIHIITIH
cunarTaiipl. by TeopusHbl TYCiHY YIIiH TeK ¢opMynaiapibl >KaTTaln KaHa KoiMai, ojapiabl
KOJIJTaHy apKbLIbl KOpy MaHbI3Abl. MbIcalibl, erep OKYIIblFa MOHETaHbI JAKThIpFaHaa '"rep0" meH
"caH" Tycy BIKTMMAJJIBIFBIHBIH TEH €KeHIH alTcak, oJl Jkail ce3 OobIn Kana Oepyl MyMKiH. AJl co
nporecti Python apkeuier 1000 Hemece 10000 pet kaifranarn, HaKTBl HOTHXKE Kepce — Oy Teopus
IIBIHAWBI TYCIHIKKE aifHaIa Ibl.

Python Oyt )xepe Tek ecen mbIFapy Kypayibl eMec, Toxiproe skacay aianpl 0ota anaapl. OKyIIbI
OHJIa ©3 3ePTTEYiH KYPri3e ajiajibl: MbIcaibl, ""erep 6 Kpipiasl KyoukTi 100 pet Tactacam, op caH KaHIa
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pet Tycemi?" mereH cypakka skayanThl Python apkpuibl Taybimn, nTuarpamMma TYPiHIE Kepe aajibl.

Mynpnait Toxipubenep TeopHsUIbIK OUTiMIl eMipMeH OaitaHbIcThipyFa MyMKiHIIK O0epeni(Cyper 1).
Byt myrainiMre oKymisl O€JICEHAUTITIH apTThIPYFa, Ca0aKThl KbI3BIKTHI €TYT€ KOHE OKY HOTH)KEJIepiH
HaKThI Oaraayra MYMKIHAIK Oepei.

~
N
N

E TeopHATBIK HETI3Iep: % ApHaiiel KiTaIxaHazap: % OKymBLIap YIIH:
=] * BIKTHMAT OKHFAIap ] *NumPy. SciPy. SymPy. ] * MIHTepaKTHBTI. KepPHeKi
§ + BIKTHMATALIK 3aHIELTEKIAD E Pandas, Matplotlib, Seaborn E cabaxrap
= * YzimicTi. y3imiccis E g * Python apKBUIEI ecell INEIFAPY
=3 YaecTipiMmep E HMHTepaKTHBTI opTa: E‘ Ja¥ TBICEIH JaMBITY
% = » Tupyter Notebook. onmatin = * KoBaTBIK, 3ePTTEY
=t TIPAKTHKATEIK KOIIaHY: S mwaTdopmamap (Google E‘ JKYMBICTAPBIHA
= -E\ Calab | KBI3BIFYIIBLTEIK APTAIEL
= * MareMaTHKAIBIK MOIeIbIepP & - ! 5
B KYpy : .-
E * Ke3meHcoOK IpoUecTepIi MyFanivzaep ymmis: i
= CHIIATTIAY * TeOpHS;HEI HAKTRI, SMIpMeH
+ JlepexTep i Tanmay xoHe GaHIAHBICTEIPA OKBITY
Gomxay * OudpIslk Kypasiapast
ca0aKKa eHTi3y
* KBI3BIKTEI cabak
cleHapHHTePiH Kacay
MYMKIHIIT

* VakpITTEI YHEMICY KoHE
OKYINBI 5KeTiCTIiTiH HAKTEI
Garanay

Cyper 1. blktumanasiktap Teopusicel MeH Python Gaitnanbicet

Python Garnmapnamanay Tini — Ka3ipri TaHaa oieM OOMBIHINA €H KeH TapajifaH opi CYpaHbICKa He

tingepain Oipi. Python TimiHiH Heri3ri apTHIKIIBUIBIKTAPbIHA MBIHATAP KaTaabi[1]:

KapamaiibiM xoHe TYCIHIKTI CHHTaKCUC — OKYIIbLIAp YUIIH 6T€ KOJANIbI;

Awbik  ke3mi kitanxanamap — NumPy, Matplotlib, Pandas cemgsl  kiTanxananap
MaTeMaTHKAJIbIK, CTATUCTHKAIBIK JKOHE BH3YAIM3aLMSUIBIK €CENTepai OHail Imemnryre
MYMKIHJIIK Oepeni;

OKBITYy pecypcTapbIHBIH MOJIIBIFBI — UHTEpHETTe Python TimiH yiipeHyre apHanfaH TeriH
KypcTap, OeitHe cabakrap, JaiblH MbIcaiiap KETKUTIKTI;

KepHeki HoTHXKenep — KOATHI Ka3blll, T€3 apaja rpadukrep MEH auarpaMmanap TYpiHzae
HOTHKE KopceTyre 6omaasi[2],[3].

Python TiniH BIKTHMaABIK €CENTEpiH WIbIFApy YIIIH KOJIJaHy OapbIChIHAA OKYILbI MbIHAAal
HET13T1 YFeIMJap MEH Kypajiiapabl MEHrepyl THIC:

AjtapiManbuiap MeH nepektep tuntepi (int, float, list) — nepexrepni aypeic cakray koHe
OHJICY YIIIH;

[aprTer omeparopnap (if, else) — norukaneik >xarmaiiapra OailyIaHBICTBI OPEKETTEP
OpBIHAAY YIIIH;

Huxmnep (for, while) — kaiiTananateiH porecTep/Ii MOICIbICY YIIIiH;

Monynsnep (import random, import matplotlib.pyplot) — koceiMia ¢yHKIUSITAp MEH
BU3YyaIM3alUsl KYpalIapblH KOJIIaHy YIIIiH;

I'padukrep wmen muarpammanap kypy (plt.bar, pltplot, plthist) — sikTUMaTIBIK
yJecTipiMIepiH KOpHEKi Typae KepceTy yuriH|[2].

blkrumanapiktap TeopusachiH Python apKbIIbI OKBITKAHA Ui KOJJIAHBUIATBIH KOMaHIajapra
MmbrHanap xatanasl (Kecre 1)[4]:
Kecre 1. KomanaanapieIH cumaTrraMmachl

Komanna araysbl Cunarramacsnl
random.randint(a, b) a MeH b apajbIFbIHIarbl KE3JAEHCOK OYTiH CaHIbl
KanTapasbl
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random.choice(list) bepinren Ti3iMHEH Ke3leHWCOK Oip 3JeMeHT

TaHAAN b
random.choices(population, weights, k) CanMakThIK ~ KOI(PHUIMEHTTEPre  HEri3JeNreH
BIKTHMAJT TaHJ1ay Kacan bl
plt.hist(data) JlepeKkTepaiH THCTOrPaMMAChIH Cajlaibl
plt.title(“Amaywr”) I'padpyikke TaKbIPHITT KOSIBI
plt.xlabel(“X oci”), plt.ylabel(“Y oci”) OcsTrepre aray Oepeni

Bbyn xomanganmap OKymibiFa TeK (hopMylalapMeH IIEKTENINl KaliMaid, HaKThl CHUMYJISAILUSIIAP
Kacayra JKOHE BHM3YaJIIbl TYPJAE BIKTUMAIIBIK YJECTipiMaepiH OakpliayFa MYMKIHIIK Oepeni.
Mpicaiibl, Ke3IeHCOK caHmap Ti30eri apKbUIbI MBIHJIAFaH CBHIHAKTHI MOJIEJIBJCH, OHBIH HOTH)KECIH
TUCTOTpaMMa TYPiHJE KOPCETY apKbUIbl OKYIIIbI TEOPHUSUIBIK OUTIMHIH MPAaKTUKAJIBIK MOHIH TEPEH
TYCIHE/I].

Python TiniH urepy BIKTUMAaNIBIK TEOPUACHIH YHpeTyne 3aMaHayd opi THIMII OHIC OOJIBIM
Tabbutagpl. OJI OKYIIBIHBIH aHAJUTHKAIBIK OWJay KaOUIeTiH AaMBITHIN, OJapAbl HAKTHI €CemnTepi
HICUTYTe XKOHE 63 OETIMEH 3epPTTey KYPri3yre bIHTaTaHIbIPAIbI.

IpakTukanapik 6eJim. by Genimae Python OGarmapiamanay TUTIH KOJIAHBI BIKTHMAJIBIK
TEOPHSCHIHA KATBICTHI €CENTEepli IIENIy >KOJIAAPBl KapacThIpbUIaabl. [IpakTUKANBIK TarcelpMaiap
OKYILIBLIAPBIH TEOPUSUIBIK OUTIMIH HAKThl MbICANap apKbUIbI OEKITyre, JIOTMKAJIbIK OWjay MEH
Oarmapiamaiay JaFIbUIapbIH JaMbITYFa OaFbITTalIFaH.

[IpakTHKaIBIK ecenTep YIII ACHICH/Ie YChIHBLIAIbI:

e JKeHin neHreii — Heri3ri KOMaHAaJIaApPMEH KYMBIC i1CTEY JKOHE KaparmalbiM bIKTUMAJIIBIKTAP IbI

ecerTey.

e Oprama geHrei — NUKIAEP MEH IapTTap/bl MaiijanaHa OTHIPHIT MOJIENJIEY Kacay.

o Kypaeni neHreit — ke3/1eiicoOK OKUFaIap HET131H/1€ YIIKEH KOJIEMJIET] IepEeKTep/Il Taiay KOHe

THECTOTpaMMa, TruarpaMmma Kypy.

Mpbicaa 1. Ke3zaeiicok OyTiH caH reHepanusiay

Ecen mapTtsi: OiiblH cyiierin 0ip peT JakTbIpFaH Ke3/le KaHaail caH TYCTi?

Python koambI:

import random

n = random.randint(1, 6)

print("Kesneiicok mbikkan cas:", n)

Tycingipy: random.randint(1, 6) komanaace! 1 MeH 6 apalbIFbIHIAFRI Oip Ke3/1€HCOK OYTiH caH
KaiiTapasnpl. by KapamaiibiM sIKTUMa oKuFaHbl Python apkeutel Mmopenbaeyre apHanran[S],[6].

Mbicau 2. Ti3iMHEH Ke3/1eHCOK TaH1ay

Ecen maptbi: Keneci Ti3iMHEH Ke3/1€HCOK Oip TYCTI TaHIaHbI3: KbI3bLI, )KaChLI, KOK, Caphl.

Python koabr:

import random

colors = ["ke3bu1", ")aceur”, "kek", "caps”]

chosen_color = random.choice(colors)

print("Tanganran Tyc:", chosen_color)

Tycingipy: random.choice() ¢pyHKIHsICH — BIKTUMATIBIKTBIH TCH YJIECTIpIMiH KopceTedi. Op
TYyC 25% BIKTUMaNABIKIICH TaHganaabi[S],[6].

Mpicaa 3. OiiblH cyiiekriH OipHele peT JaKThIPY JKOHE HOTHKENEPiH Tanaay

Ecen maptsi: Antsl KbIpibl cyiiekTi 100 peT JakThIpbIHBI3. Op CaHHBIH HElle peT TYCKEHIH
€CETITeM, HOTHXKEHI LIBIFAPBIHBI3.
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Python koabi:
import random
results = [0] * 6 # 1-nmen 6-ra neifiHri cangap yIIiH caHay
for _in range(100):
roll = random.randint(1, 6)
results[roll - 1] +=1
for i in range(6):
print(f*{i+1} cansr TycTi: {results[i]} per™)
Tycingipy: byn Tancelpmana HuKI KOJIJaHBUIAb, )KOHE OKYIIBI €Cell HOTHXKEIEepiH MacCUBKE
(list) cakTayasl yiipeHei.
Mpeican 4. Ke3nelicok TaHIay *oHE TaHIATy KULTITTH aHBIKTay
Ecen maptei: Temenzeri Tycrep Tizimiaer 1000 pet ke3elcoK TaHaay JKacal, dp TYCTiH Hellle
peT TaHJaJFaHbIH aHBIKTAll, HOTMD)KEHI THCTOrpaMMa TYpiHJe KepceTiHi3. TycTep: KbI3bLI, JKachll,
KOK, Capbl.
Python koawbI:
import random
import matplotlib.pyplot as plt
colors = ["ke3but", "xaceur”, "kex", "capbr"]
counts = [0] * 4
for _in range(1000):
choice = random.choice(colors)
index = colors.index(choice)
counts[index] +=1
plt.bar(colors, counts, color=colors)
plt.title("Tycrepai ke3aeiicok Tanaay HOTHXKECI")
plt.xlabel("Tycrep™)
plt.ylabel("Cansr")
plt.show()
Tycinaipy: byn tanceipma BU3yanu3alisiHbl KAMTHIBI KOHE MAacCHBTEPMEH, ITUKIMEH JKOHE
rpadUKIeH )XyMbIC ICTeY1 YHpeTeIl.
Mpicaa 5. Exi O¥ibIH CYHEKT1H JaKTbIPY CUMYJIISALUACHI
Ecen maprsi: Exi oifbiH cyiiekrin 1000 peT nakThIpbIHbI3. KOCBIH/IBI HOTHKEIEPIH ecenTe, Kail
KOCBIH/IBI KU1 TYCETiHIH aHBIKTaHbI3. | MCTOrpaMMa apKbLIbl KOPCETIHI3.
Python koabr:
import random
import matplotlib.pyplot as plt
sums = [0] * 11 # 2-nen 12-re neiiinri canaap (MHIEKC = KOCBIHIBI - 2)
for _in range(1000):
dicel = random.randint(1, 6)
dice2 = random.randint(1, 6)
total = dicel + dice2
sums[total - 2] +=1
x_labels = list(range(2, 13))
plt.bar(x_labels, sums, color="skyblue")
plt.title("Exi cyiiextiy KocsiHAbICEIH 1000 pet MakThIpy HOTHKECI")
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plt.xlabel("Kocbiaasr™)
plt.ylabel("Cansr")
plt.show()
Tycinaipy: KoceiHasl 7 caHbl €H KMi IIBIFYBl THIC (BIKTHMAJABIFBI JKOFapbl). bys apKbUIbI
OKYIIBUIAP TOKIPOUETIK YIEeCTipiM MEH TEOPHUSUIBIK YIECTIPIMII CaTBICTBIPA aJlafbl.
Mbicag 6. CaniMakTaliFal Ke3/1eMCOK TaH1ay
Ecen maptei: TycTep Tizimi: KbI3bLI, )Kackll, koK. Onapra coiikec canmakrap: 0,1; 0,3; 0,6. 1000
pET TaHJay Kacarl, HOTHKEJIep/Il CAJIBICTBIPBIHBI3 )KOHE THCTOTpaMMa apKbUIbl KOPCETIHI3.
Python koabi:
import random
import matplotlib.pyplot as plt
colors = ["ke3bL1", "Kachur”, "KOK"
weights = [0.1, 0.3, 0.6]
counts = [0] * 3
for _in range(1000):
choice = random.choices(colors, weights=weights)[0]
index = colors.index(choice)
counts[index] +=1
plt.bar(colors, counts, color=colors)
plt.title("Canmakranran Ke3eicoK TaHIay HOTHXKECI™)
plt.xlabel("Tyctep")
plt.ylabel("Cansr")
plt.show()
Tycingipy: random.choices() apkpubl caTMaKTaIFaH BIKTHMAJIBIKIICH TaHay *Kacanaabl. by
IIBIHAMBI OMIPIIK MOJETbAEP/ XKacayFa KOMEKTEeCe 1.
Mpbican 7. MoHeTaHbl TaKTHIPY apKbUTBI «3 PEeT KaTapbIHAH CaH» IIBIFY BIKTUMAIIBIFBIH Oaranay
Ecen maptei: 10000 Toxipubde xyprizii3. Op skcnepuMeHTTe 10 peT MOHeTa JIaKThIPhLIAIbI.
«3 peT KarapblHaH CaH» IIBIFY OKUFACHl KaHIA peT OpbIH aiibl? JKUUTri MEH BIKTUMAJIbIFbIH
AHBIKTaHBI3.
Python koabr:
import random
success_count =0
for _in range(10000):
tosses = [random.choice(["can", "enranoa”]) for _ in range(10)]
for i in range(8):

if tosses[i] == tosses[i+1] == tosses[i+2] == "can":
success_count +=1
break

print(*3 per kartapbiHaH 'caH' IIBIKKAH JKaFmail caHbl:", SUCCESS_count)

print(f"blxkrumanaeirsr: {success_count / 10000}")

Tycinaipy: byn — maprtTel MoaenbaeyAiH MbIcanbl. MyHAa OKyIIbUIap TIXipuOe HeriziHge
BIKTUMAJIJIBIKTHI Oaranaii anaebl.

Kopeiteiaapuiaii kene, Python Tini bIKTUManAbIKTap TEOPHUSACHIH OKBITYIBI KaHa JICHTeWre
KOTepyre KOMEKTECEeTIH oTe THIMAI Kypad ekeHiH OaiikaiMbr3. O OKymIbLIap MEH CTYIEHTTEpTe
MaTeMaTUKAIBIK YFBIMIAPbI a0CTPaKTUII eMec, HAKThl TOXKIpHOe apKbUIbl MEHIEPYre MYMKIHIIK
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oepeni. Python kemerimeH ke3 KeITreH bIKTUMAJ KaF1aiiapabpl MOJIENbICY OHAM opi KOJDKeTiMl. by
TOCUI TEOpUSI MEH MPAKTUKAHBI OAiIaHBICTBIPHIN, OKYIIBLIAP/ABIH MOHIE JCTCH KbI3bIFYIIBLUIBIFBIH
apTThIpabl. MHTEpakTHBTI TamchlpMaiap MEH BHU3yalW3alMs apKbUIbl OKYy MpOIECi >KeHUT api
TapTeIMABI O0ya Tycexi. MyFranimaep YIIH e Oy 9[ic — OKy MaTepUalblH JKaHAIla YCHIHYIBIH
tanTeipMac xoJjbl. Kenemekre Python-nbr okpITy onicTemMecine eHrizy — 3aMaHayu OiniM OepyaiH
0acThl OarbIThI OOTYHI THIC.

Maiinananblrad dgeduerTep
Python pecmu cariter — https://www.python.org
NumPy kykxarramacsr — https://numpy.org/doc
Matplotlib kitanxanacser — https://matplotlib.org
Random module — https://docs.python.org/3/library/random.html
Kazemer A.K. blkrumannupiktap Teopusichl »oHE MaTeMaTUKaJblK cTaTucTuka. Ecernrep

o s wNh e

JKUHarbl. — AnMartbl: «FbUTbIMY» FRUTBIMU Oactia optanbirbl, 2005, — 184 6.
6. Online Python untepnperatops — https://pythononlinecompiler.ru
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MATEMATHUKA CABAKTAPBIHIA BUPTYAJIAbI /KOHE APAJIAC OKbBITY
OAICTEPIHIH TUIMALJIIT'T

TeabmanoBa basin ’KapkbiHOBHA
bayan.telmanova.03@bk.ru
JL.H. I'ymuuie arbinaarsl Eypasusi YJATTBIK yHHUBepCHTETI
«TM01509-Martematuka» BBb 1 kypc marucrpanTsl, Acrana, Kazakcran
Forabivu xerexmici — Mbip3akyaosa K. P., PhD

Kipicne

Kasipri Ounim 6epy xyiecinae HudpiblK TEXHOIOTHUIApAbIH AaMYbl OKBITY 9JIICTEPIH JKETIIAIpyTre
MYMKIHJIK Oepyne. Marematuka caOakTapblHa BUPTYyaJIbl KOHE apajac OKbITY oficTepl
OKYIIBUTAPJIBIH TIOHJII TEPEH TYCiHylHE, ©3 OETIHIIE >XYMBIC ICTE€YyiHE JKOHE KBI3BIFYIIBUIBIFBIH
apTTBIpyFa BIKNAN eTell. BupTyanasl OKbITY OKy MaTepualapblH KAlIBIKTaH MEHIepyre karniai
’Kacaca, apayiac OKBITY JSCTYpJIl XKOHE 3aMaHayM OMICTepAl YHJIecTipe OTBIPbIN, OLTIM carachlH
apTTHIPATIBL.

Buprtyaaasl oKbITY diciHiH THIMAIIITT

BupTtyanabl oKbITY 9aicTepl OKYyLIbIIApFa ©3IrHEH OUTIM ayFa, )KaHa aK[apaTThl 3epTTEYre KoHe
OHBI UHTEPAKTHUBTI TYypJle TYCIHyre MyMKIHJIIK Oepezi. OKymbuIap YIIiH OHJIalH TuatdopManap MeH
Kypaiaap TAiMIi 00k TaObLIaabl, ce0edl 0J1ap 63 yaKbITHIHIA KOHE 63 JKBUIIAMIBIFBIH/IA KYMBIC
icTelt anaapl. BUpTyanasl OKBITYFa KeJleci MbICaIIbl YChIHAMBIH:

1.1 Ksadpamuxaneix ¢yukyuausiy epaghucin 3epmmey

Moican: KapacThipaiiblK, KBaapaTHKaIbIK GYHKIMAHBIH MblcanbH: f(x) = x2 —6x+8 =0

byn ¢yHkuusHbIH rpadurin canmy, TyoipiepiH Tady, MaKCUMyM HEMECe MUHMMYM MOHIH aHBIKTay
’KOHE OHBIH OCbTEPMEH KUBLIBICYBIH 3€PTTEY KEPEK.

1.1.1. GeoGebra apxulivl hyHKYUAHBIY cpaduein cany
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