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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



https://edu.enu.kz/template.html#/cfw_student_final_work/125132/2
https://edu.enu.kz/template.html#/cfw_student_final_work/125132/2

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




BEPXHEW M HIDKHEH MOBEPXHOCTSIX KpbUIa, YTO HEMOCPEICTBEHHO BIMSET HA MOJBEMHYIO CUIY U
yCTOMYMBOCTh camosiera. Ha nepenHeil yactu Kpblia AaBJI€HUE HU3KOE U3-3a YCKOPEHUS MOTOKA, a
HAa 33/IHEeH 4aCTH — BBICOKOE M3-3a 3aMe]JICHUS TOTOKA. DTO 3HAHKUE BaXKHO JIJIsl aHaJIM3a MEXaHU3Ma
OTpBIBA TOTOKA W ONTHUMH3AIUU adPOAMHAMHUYECKUX XAPAKTEPUCTHK, YTO TMO3BOJIACT YIYYIIUTH
3¢ (HeKTUBHOCTH KPbLIa, CHU3UTh COIIPOTUBIICHUE U U30€kKaTh MPOOJIeM C TOTepei MO IbEMHON CHUITBI.
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OPTA KAIIBIKTBIKKA APHAJIFAH ¥¥A-HbIH ADPOANHAMMUKAUJIBIK
CUITATAMAJIAPBIH MOJAEJIBJAEY

Annvicoaee Hypaoin Kanamynot*, Maxmymose Tineykan Kanamynor®
nuradil_27 kick@icloud.com?, lime4451295@gmail.com?

JLH. I'ymunes amvinoazel EYY mexanuxa-wamemamuxa ¢axyivmeminiy Macucmpanmol
1

Acmana, Kazaxcman

Acmana AT Yuusepcumemi?

Founvimu scemexwi — Kacabexos Maxmym Hnvscosuu

¥Ymkpiice3 yury anmnaparrapbl (¥ ¥A) 3aMaHayy aBUAlMSIHBIH aXXKbIpaMac OestiriHe aiHablI,
OCKepH, a3aMaTThIK JKOHE FRUIBIMHA MaKcaTTap/a KeHiHeH KOJIIaHbUTy1a. Ocipece, OpTa KallbIKThIKKA
apHanraH Y¥Y¥A Typal canamapAa TUHIMIUITIH Jonenjaen kenedl. MyHmail ammapartapablg
a’pO/IMHaMUKAJIBIK CHUIIaTTaMallapblH 3€pTTEy OJIapIbIH YIIy KayIICI3IIrT MEH SHEeprusl TUIMIUIITIH
apTTBIPYFa, COH/Iai-aK OacKapy >KyhenepiH oHTalIaHIbIpyFa MYMKIHJIK Oepei.

¥YA-HbIH a3poIMHAMHKAJIBIK KaCHETTEPIH Taiaay YIniH caHibslKk Mozenbaey (CFD-tanmay)
KOHE KOMIIBIOTEPJIIK BHM3yallM3alusl OMICTepl KEHIHEH KoJJaHbuIagbl. byn onictep KemeriMeH
ammapar aiHaJachIHIAFbl aya aFbIHBIHBIH ~ KO3FAIBICHIH  3epTTeyre, KoTepy Kyl MeH
a’pOIMHAMUKAJIBIK KEJepriHi ecenTeyre KoHe YIIy Ke3iHJerl aFbIHHBIH TYPaKThUIBIFbIH Oaraiayra
oomanet [1,2].

XKymbic 6apbICBIHIA SPTYPIIl YIIY PEXUMIEPIHJIE alnapaTKa dcep eTeTiH a3pOoJMHAMUKAIIBIK
KYIITEp MEH MOMEHTTEp aHBIKTAIIbl. AJBIHFAH HOTIKeIep ¥ YA-HBIH a’pOIUHAMHUKAIBIK
TUIMAUIITIH apTTBIPY JKOHE KYPBUIBIMIBIK HapaMeTpiiepiH OHTAMIaHABIPY YIIiH MaiigaJaHbuTybl
MYMKIH.

¥YYA-HbIH adpoAMHAMHUKANBIK CHUIATTaMaJlapblH 3€pTTEY OJIApJBIH YIIy THIMALUIITIH
apTThIpy/la, TYPAKTBUIBIFBIH KaMTaMachl3 €Ty/A€ >KOHE MAaHEBpJIIK KaOUIeTTepiH jKakcapTyna
MaHbI3bl peil aTKapaibl. ¥ ¥ A-HbIH KOHCTPYKLHMSCHIH OHTAWIAHIBIPY YIIIH a3pOAMHAMHUKAIBIK
MOJIETIb/ICY SIICTEPIH KOJIJaHy apKbUIbl KaHAaT NpouiaepiHiH, malybll OYpBIITAPbIHBIH KOHE
a’pOJMHAMUKAJIBIK KOA(PUIMEHTTEpAIH e3apa OaillaHbICBIH 3epTTey KaxkeT. byn Oemimue 6i3
TeOMETPHSUIBIK MOJENbJACY, a’3pOJUHAMUKAIBIK MapaMeTpiepil ecenrtey, KaHaT HpoQuiaepiH
CaJIBICTBIPY JKSHE YIIIY CUIIATTaMalIapblH Taj/1ay HOTHKEIEPIH YChIHAMBI3.

KanatteiH reoMmerpusiblk KypbUibiMbl CAD OarmapiamachlHaa JKacajaabl KOHE OHBIH
a’pOJMHAMUKAJIBIK THIMIUTIrT OaraimaHabpl. Bya KypbUIbIM YIIAKTBHIH a3pOAMHAMHUKAIBIK KeIepriciH
azalTyra >KOHE VIIY KAIIBIKTBIFBIH apTThIpyFa MYMKIHIIK Oepeni. KaHaTThIH a’poarHaAMUKAIIBIK
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(bopMachl YIIIyIbIH TYPAKTHUIBIFBIH KAMTaMAaChI3 €Till, aya aFbIHBIHBIH TEHIePiM/Ii TapaTybIHa BIKITAJ
ereqi. CoHbIMEH Karap, KaHATTBIH a’pOAMHAMHKAIIBIK MPOQMII KOTEprill KYIITIH MaKCHUMaJIbl
JICHIei/Ie KIbINTACybIH KAMTAaMachI3 ETe/I.

AdpoauHaAMUKaNBIK KEIEpriHi a3alThIN, KOTEPrill KYIITI apTThIpy YIIIH OV 3epTTeyne
«YIIATBIH KaHAT» cxeMachl Konaanbliabl. 1-cyperre CAD ixyitecinge xacanrad ¥ ¥ A KOPIyChIHBIH
YII eJImemM/Ii Mojienti kepeetiireH [3,4].

AbspoauHaMHUKaibIK cuniaTTamanapabl ansikray yurin XFLRS 6armapiamaceinaa opTypii yiry
pexuMIepiaeri  kanar npoduiaepi  ecentenii. OpOip TpodUIBAIH  a3POAUHAMUKAIBIK
KodhduULMeHTTepl, KOTEPrill KyIll >KOHE KeAeprici ecemTelil, OJIapAblH OHTAWIbl  YIIy
napameTpIiepine acepi 3epTTeNni.

1-cyper. CAD O6arnapnamacbiiia sxacayiFaH "yIIaThlH KaHAT" KOPIYCHIHBIH CXEMachl

’KoOananraH KOHBEPTOIUIAaHHBIH OacTamKbl €cenTik mapaMerpiepi 1-kectene OepinreH. byn
KECTeJIe allapaTThIH HEri3r1 CUNaTTaMaiapbl KOPCEeTili )KOHE 0JIap a3POJMHAMHUKAIIBIK MOJIETIBICY

6ap]':>ICLIHI[a HaKTBIJIaHABI.

[TapameTp / Oniem I xarmaii yurin II »xarait yrin
Oipairi

EH ynken canmak (T) 6000 16900

Kyxceis canmak *W* 4170 14490
(r)

[Taiimansl KYKTiH 1830 2410
Maccachbl T)

[Taiinansl )KyKTiH Typi bakpuiay kamepacsl DOoTOrpaMMETPHUSIIBIK

HEMece TaHJAIIFaH KYK Kamepa

Y11y KalbIKTBIFBI (KM) 70-100 100-150

Kpeticepiik 60-120 80-120
JKBUIJIAMIBIK (KM/Car)

EH ynken OMikTIK (M) <1000 <2500

Y1y yakpITHI (car) <1 <3

Kanat kysams! (Mm) 2122 3500

Kanar aynansl (JiM?) 55 128

¥ 3bIHJIBIFBI (MM) 970 1500

buikTiri (Mmm) 300 350
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EH yJiKeH kezieHeH 7333 18537
KeTepy Kyl (T)
TapTyasiy THIMIL 42-4.8 5-58
CTaTUKAJIBIK Ky (T)

1-xecre. )KobananraH KOHBEPTOIIAHHBIH 0acTAINKbI dKOHE BIKTUMAI MTapaMeTpIiepi

Kanar mpoduniniy Taimainiri aaeikransim S5010 sxone S5020 npodunbaepi Tapmanasl. by
poGWIBIEP adPOINHAMHUKAIIBIK TYPAKTBUIBIKTH KAMTaMAChI3 €TY )KOHE YIITy CallaChlH apTThIPY YIIiH
KCHIHECH KOJIaHbUIaAbl. [IpodunbaepaiH TeoMeTpUsIIbIK TapaMeTpiiepl oJapIblH YITy THIMALUTITIHE
KOHE OTBIH YHEMJIeyiHe ocep eTedl. Ad’poauHaMUKAIBIK TeCTUIey OapbIChiHAa TPO(HIIbIAEepIAiH
OPTYPJIL YIIy pEXUMIEpl 3epTTeiai. 3epTTeydiH MaHBI3Abl Ke3eHJIepiHiH Oipi — KaHATThIH
a’poMHAMUKAIBIK MPpoduIiH Aypeic TaHmay. 2-cyperte XFLR5 OGarmapnamaceiHzma ecenrtenreH
S5010 >xone S5020 npodunbaepi YCHIHBLIIIBL.

Nz | Name A at (%) N at (%) | Points
(%) (%¢)

Thickness Comb TER TEY
s ) S v:yap Show | Points | Centerline Style

Spline

9% 9.04 29.40 0.00 0.00 | 158 0.00 0.00
fo

2 | S5010 9.82 5 2.20 27.60 62

27.80 2.62 27.80 62 0.00 0.00 v v v

2-cyper. XFLRS 6arnapnamaceiana ecenrenrer S5010 sxone S5020 mpodwmibaepinig
a’pOMHAMUKANIBIK OeTTepl

[ITabyb11 OypbliibiHa OaiaHbICThl KoTeprim Kyl ko3dguuuentinin (Cl) e3repici TemeHieri
rpadukTe KepceTireH. by kepceTkii KaHaT npoduiiHig 6enriii 6ip madysla OyphllIbIHAa Kanan
OpEKET eTETIHIH YKOHE OHBIH MaKCHUMaJJbl KOTEPrill KYLIKe Kail OyphllliTa >KETETIHIH aHbIKTayFa
MYMKIHJIK Oepeai. ¥IIaKThIH TYPaKThUIBIFBI MEH 0ACKApPBUTYBIH JKaKCApTy YLIIH OyJ1 KOpPCEeTKIIITI
ecKepy KaxeT. AdpOTMHAMUKAIIBIK CHITATTaMaIap/ibl TAIIAY YIIiH KeTeprint Ky ko3¢ dunmenTi (Cl)
MEH a3pOJAMHAMHUKAIBIK OeT K03((PUIIMEeHTIHIH Madybul OYpHIIIbIHA TOYEALIIT aHbIKTan (bl OChI
TOYSNIUTIKTEpAiH rpaduKTepi 3-CypeTTe KOPCETiITeH.
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T1_Re0.100_M0.00_N9.0
T1_Re0.150_M0.00_N9.0
T1_Re0.200_MO0.00_N9.0
T1_Re0.250_M0.00_N9.0
T1_Re0.300_M0.00_N9.0

T1_Re0.100_MO0.00_N9.0
T1_Re0.150_M0.00_N9.0
T1_Re0.200_MO0.00_N9.0

“Re0.250_M0.00_N9.0
T1_Re0.300_MO0.00_N9.0

T1_Re0.100_M0.00_N9.0
T1_Re0.150_MO0.00_N9.0

T1_Re0.250_MO. X
T1_Re0.300_M0.00_N9.0

o)

3-cypet. Keteprim kym ko3 duiineHTiHiH madybul OYphIIIbIHA TOYEIAUTIK rpaduri

Conpimen katap, Cl/Cd xoadduruenTiHig madybul OyphIIbIHA TOYENAUIIr Taaaanasl. byn
KoepceTKim ¥ ¥A-HBIH a’poJMHAMHKAIIBIK CalachlH OaraimayFa MYMKIHIIK Oepeni KOHE OHBIH
KAHIIAJIBIKTBI SHEPTUS THIMII €KEHIH aHBIKTaiabl. AdpoauHaMukanblk cananbl (Cl/Cd kaTbiHACKHIH)
aHBIKTAY apKbUIBI KOTEPTIII KYII MEeH KEACPTiHIH OHTAMIbI apakaThIHACHIH KaMTaMachl3 €TETiH €H
TUIM/I1 1a0ybUT OYPBILIBI TAHJANAIBL. 4-CypeTTe OChI TOYENAUTIK rpaduri KOPCeTUIreH.

T1_Re0.100_MO0.00_N9.0

—— T1_Re0250_M0.00_N9.0
T1_Re0.300_M0.00_N9.0

———T1_Re0.100_M0.00_N9.0
s5o75 T1_Re0-150_M0.00_N9.0
201071 Re0.200_M0.00_N9.0
T1_Re0.250_M0.00_N9.0
—T1_Re0.300_M0.00_N9.0

4-cyper. Cl/Cd ko3¢ durmenTiniy madybl1 OYphIIbIHA TOYEIIUTIK Tpaduri

MomMeHT Kod(pPHUIMEHTIHIH madybl OyphIIbHA TOyenauliri ¥ ¥ A-HbIH TYPaKTbUIBIFI MEH
OackappUTyblH  OaFajayra  MYMKIHAIK ~ Oepemi. bynm  3epTTeynme  KaHATTBIH — OpTypdl
KOH(UrypanusiapblHIaFbl KYIIl MOMEHTI ©3repicTepi TalAan bl ¥y Ke3iHae anmnaparTelH 0ackapy
KaO1JIeTiH JKaKcapTy YIIIiH OYJI mapaMeTpiep 6Te MaHbI3Abl. ¥ ¥ A-HbIH TYPaKThUIBIFBIH Oaraliay yIiH
KYII MOMEHTIHIH IIa0ybl1 OYpbIIMIBIHA TOYENIUIIrT 3epTTeiii. AJBIHFAH HOTHXKEIep S-cyperrte
YCBHIHBUIFaH.
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Ochl 3eprTey IIeHOEpiHJe opTalla KallbIKThIKKA YINAThIH YIIKBIIICHI3 YIIY anmapaThIHbIH
(¥YA) asponuMHaMHKAIBIK MOJENBICYIH JKYPri3y apKbUIbl OHBIH YIIy CHIAaTTaMallapblH
OHTaWNaHAblpy MakcaT eTunai. JKymbic OapbIChIHIA «YIIATBIH KaHAT» CYI0achblHAA >KacaylfaH
amnmaparThlH HETI3rl  a’dpoAMHAMUKANBIK mapamerpiepi apnaiibl  XFLRS  Oarmapnamansik
KaMTaMach3AaHIbIpysl sxoHe CFD-tanaay onicrepi apKbUIbl 3€pTTENIIL.

AdpPOAMHAMHKAIBIK CHUIMIATTaMalIapbl TaIIay 9pTYpil (haKTopiapblH, COHBIH IIIIHAE KaHAT
npouiIiHiH, mMadybul OYPHIINIBIHBIH, a’3pOJAMHAMHUKAIBIK camna Kod(PQHUIMEHTIHIH >XoHE KYII
MOMEHTIHIH YIIy TYPaKTBUIBIFBI MEH THIMILIITIHE 9CEePiH aHbIKTayFa MYMKIHAIK Oepai. Moaensaey
nporeciae eki Typi aspoauHaMukanbik npoduib — S5010 sxone S5020 kapacThIpbUIAbL. 3epTTEY
notmwkenepi S5020 nmpoduiiHiH ad3poIMHAMUKAIIBIK CHITATTaMajIapbl )KOFapbl €KeHIH KOpPCeTTi, Oy
OHBI OpTallla KallbIKThIKKA YIIaThIH ¥ ¥ A KOHCTPYKLHUSJIApbIHAA Maijananyra THIMAL eTel.

10.0

di5Stw3tm0459winglet 60
—— T2-VLM2 winglet 60
di5tw3tm0459wingiet 90 V1
T2-VLM2 winglet 90 v1

-0.015

-0.020

| distw3tm0459winglet 90 V2
-0.025| —=— T2-VLM2 for zero moments aoa
T2-VLM2 winglet 90 V2
| di5Stw3ttm0459
-0.030, —— T2-VLM2 no winglet
| di5tw3ttm0459winglet 45
 —— T2-VLM2 winglet 45

5-cypet. Ky MOMEHTIHIH 1a0ybl1 OyphIlIbIHA TOYEAUTIK Tpaduri

3epTTey HOTHXKENEepl Keyecl HErl13r adpoAMHAMUKAIIBIK TapaMeTpiiep il aHbIKTayFa MYMKIHAIK
oepmi:

e OnrrumManap! madysut Oypseiibl — 10°, Oyt Ke37e a3poJuHaMUKaJbIK cana OapbIHILA XKOFapbl
O0JIBIIN, KOTEPTill KYLI ITeH a3pOAMHAMHUKABIK KeIepri apachlHAAFbl TeNe-TeH 1K CaKTalabl.

o [ITa0Oysb1n Oypsitibl 15°-Tan ackaHAa, Kyl MOMEHTI KypT €cCil, annapaTThlH 0acKapbLIybIH
KOFaNTy Kayni apTazabl. COHIBIKTaH OyJ1 (hakTop/bl Iy 6acKapy *KyHeciH xobaay Ke3iHJe ecKepy
Kaxer.

e Makcumanap! keteprim kym S5020 mpodwti apKbUlbl KamMTaMachl3 €Tinesi, OyJl OHBIH
THIMJIUTITIH TaFrbl O1p peT JoNenaeii.

CoHbIMEH KaTap, 3€pTTey HOTIKENepl «YIIAThlH KaHaT» KOHCTPYKUMACHIHBIH YIIIY
KAIIBIKTBIFBIH apTTBIPYy MEH OTBIH TUIMJIUIITIH aKcapTyFa YJIKeH ocepl 0ap €KeHIH KepCeTTi.
Kyiipeik OemniriHiH OonMaybl jkoHE (DFO3EISDKIBIH OHTAWIAHABIPHUIFAH MIMIiHI adpOAMHAMUKAIIBIK
KeJIepriHi a3alThIN, KOTEPTill KYLITI apTThIpyFa bIKIaJ eTeIl.
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Hayunwiii pyxosooumens — A. Kanues

Koneuno-anementHsii anHanu3 (KDA) mo3BossieT OLIGHUTH, KECTKOCTh, YCTOWYHBOCTH U
JTUHAMUAYECKHE XapaKTEPUCTUKH HECYIed KOHCTPYKIUM OypOBOM YCTaHOBKHM TOJ[ JEHCTBUEM
OKCIUTYyaTallMOHHBIX HArpy30K. OJTO KIIOYEBOW OSTam MPOEKTUPOBaHHUA, 00eCreynBarOIIHii
0€30MacHOCTb U HAJI)KHOCTh KOHCTPYKIIMH.

OcHoBHble 3a1aun KD A Hecy1iei KOHCTpYKIIMU — 3TO MPOBEACHUS PsAJla AHAJIU30B TAKUX KaK;

Cratuueckuil aHamu3 — NpoBepKa HampspkeHud u  gedopmanuii u gegopmanuit OoT Beca
000pyI0BaHUs, BETPA, TEXHOJIOTHYECKUX YCHIIMM. MoIambHbIN aHATN3-0NpeieIeHue COOCTBEHHBIX
4acToT U (GopM KoJieOaHHH [Tl UCKITIOUEHHS pe30HaHca. JJnHaMu4ecKuil aHaiau3- y4eT Buopauuii ot
paboThl 6ypoBOTO 00OPYOBaHUS, YIAPOB, CEHCMUYECKUX BO3ICHCTBUN.

[Tepen mpoBenenremM KoHeuHO-37IeMeHTHOTrO aHam3a (KOA) Heobxoaumo co3aaTh TOYHYIO U
ONTUMHU3UPOBAHHYIO TPEXMEPHYIO MOJI€Nb KOHCTPYKUMH (puUCyHOK 1). DTo oOCHOBa Ui
JanbHeHIero pa3oueHus Ha CeTKy, 3aJJaHus Harpy30K U TPaHUYHBIX YCIOBHUH. ba3zoBble aeMeHThI
KOHCTPYKLIMU OBUIM B3STHl KAaK paMbl M OMNOPBI, KpeNeKHble 3JIeMEHTHl. [l panbHenIIero
Harpyxenuss B nporpamme JIMPA-CAIIP 3TO yuyeT MHOCTOSIHHBIX Harpy3okK, COOCTBEHHBIH Bec
(pucyHoK 2)
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