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YHUBEPCUTUHHMH JKOTOPKY MaTeéMaTHKa >KaHa MAaTeMaTHKalIblK MOJACIACIITHPYY
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Pacmuii onnoHeHTTEp: Yeueiioaes baiibim YeueiidaeBuu
(u3nKa-MaTeMaTHKa UIMMASPHUHUH JOKTOPY, JOLEHT,
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Huccepramusasl - koproo M. PaszakoB arbigarsl  KeIprel3  MamJeKeTTHK
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HNIITHUH XKAJIIBI MYHO31OMOCY

JduccepTamusaablk  HMINTHH  aKTyaaayyayry. UWitmex  Oerrerm
CYIOKTYKTYH arbIMbIHa OOpOOpAyK KY4Tep TaacHp 3TKEHIMKTEH, CYIOKTYKTYH
areIMBIHZIA TYPYKCY3OYKAYK Haina 6onoT. UeTkn kaTMapia Kapama - KapIibl
alilaHTaH CTalMOHApJBIK JKAaHAa arbIMIBIH OAarbITBIHAArbl KOLI KYIOHZAp
(Teptnepnun kyroHy) maiina O6osor. I'epTiepauH KyrOHYHYH maiina Oourynry
JaMUHApJBIK TYPIAOTY arbIMJIBIH TypOYJNEHTTYY TYpPre OTYYCYHI® ©Te
MaaHWUIYY, HaThIiXKajga, ail ap KaHAall TUAPaBIMKAIBIK KypYTyIITap.sl
UINTETYY®, TaTaal ToOOJyy pelbedTe MarucTpajiblk TYTYKTOPIOry
CYIOKTYKTYH KaHa ra3fiblH arbIMbIHJa YOH POJIb OHHOMT.

PeitHonbactyH xana ['epTaepanH 4oH OMPOK KPUTHKAIIBIK MaaHUIICPUHEH
almmaraH CaHAApblHa Kapata ['epmiepauH KyIOHYHYH Haiga OosymryH
msungeene HaBee - CTOKCTyH TEHJEMENEp CHCTEMACBIH aCHUMITOTHUKAJBIK
XBIPaTyy BIKMAchl MEHEH arbIMIbIH TYPYKCY3AyTyHYH ©CYLIYHYH HETH3TH
MEXaHN3MHUH OWIYYTe, OKIIOIITYK IapaMeTpiepHH AHBIKTOOTO JKaHa YETTHK
Macenenepay KeHOKeHIeTyyre 6oor.

JuccepTausHbIH TEMACBIHBIH JMICKTHH HPH HINMHA H3HJ1/160
NnporpaMmaJapsl (10J1000pJ10py) ’kaHa HerM3ru MINMMIi-U3NJI160 HIITEepH
MeHeH Oaiiaanpimbl. K.M. CkpsOuH aTblHIArsl  yIyTTyK —arpapbIK
YHUBEPCUTETHHHH KOTOPKY MaTeMaTHKa JKaHa MaTeMaTHKaJIbIK
MOJICITICIUTHPYY Ka(eapachlHbIH WIMMHNA-M3UIINOe HII IUIaHBIHAA Kapasibll
JKaHa JIMCCEPTALMSHBIH K33 Oup  KbIWBIHTHIKTApbl 2030-kbuiasiH  Keiprei3
PecniyOnmukachiHna Tra3su(UKANMsIIO0 OpOrpaMMachkl  J0JI000pJI00  JKaHa
W3UIJ106 UIITEPHHNH aJIKarblH/a allbIHTaH.

M3ui1106HYH MaKcaTTaphl jkaHA MHJIAECTTEPH.

CyIOKTYKTyH jaHa Ta3lblH 4eTKM KaTMapblHAa ['epTinepiuH KyrOHYH
JKalMbl  ydypJa JKaHa KYIOHIYH TOJKYHYH Y3YHAYT'YHYH ©3TepyIIYH
MYHO3/16T6H ANAa30HI0PI0 M3HJI/166 HIITHH MAaKcaThl OOJIyIl caHaaT.

MakcaTka *KeTyy YUYH TOMOHKY MaceJeNep aHbIKTalJIbl:

1. Te3 puUITAMIBIKTA CYIOKTYKTYH JKaHa Ta3/blH MHMEK OeTTeru uek apa
KaTtMapeIHAa ['epTiep KyroHIApbIHBIH 6CYIIYHYH KOHKPETTYY Y4ypyHa Kaparta
kosgonynraH HaBpe-CTOKC TEHJIEMENEPUHUH CHCTEMACHIH CBHI3BIKTYY KBUIYY
Y9YH aCUMITOTHKAJIBIK METOZIOPY KOJIJIOHYY;

2. TONKYH y3YHIYTYHYH ©3repyLIYHYH OepWireH Iuana3oHIopy Y4YYH
arbIMJIBIH TYPYKCY3AYTYH HETM3TH MEXaHU3MAEPHH aHBIKTOOTO KOHKPETTYY
y4yp Y4YH MEHKHHAMK YEeK apa MaceJIelepHH XKaHa YeK apa IapTTapblH TY3YY;

3. KpIchUI0araH *aHa KbICBUITaH CYIOKTYKTap YUYH YEKTHK MacelelepIiuH
CaHJIbIK YEUUMJIEPHH allyy, arbIMABIH TYpYKTYYIyT'yH >KOrotTyy sxaHa ['epTiep
KYIOHIAPBIHBIH «KAJIKBII YbITYy» 3¢ ¢dexTrcu Oalikanran yd4 esdemuayy ydyp
Y4YH arbIMJBIH bIIIaMABITBIH aHBIKTOO;
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HNnumuii :KaHBLIBITDI.

1. PeitHompcTyH >kaHa ['epTiepawH CcaHTAPBIHBIH YOH MaaHWJICPHUHAE
60pOOpAYK KY4Tep TalaachblHAA KBICBUIYYdy KaHa KBICBUIOO0YY CYIOKTYKTap
yuyH HaBbe- CTOKCTYH TEHAEMECHH CBHI3BIKTYY 3MEC aCHUMITOTHKAJIBIK TalI00
aTKapbUITaH,

2. MyHe3aYY peXXUMJIEp YIYH YEKTYY Macesenep Ty3YIny;

3. ATBIMJIBIH OKIIOUITYK MapaMeTpIepHH aHBIKTOO aJIbIHABI;

4. BupMHYM Y4 HErM3rH KYIOHAApIbIH MOJAANapblH MYHO3/1e6 Y4YYH
CBI3BIKTYY >KaKbIHJIOOJIOTY CaH/bIK YbIrapbLIBIIITAPHI aTbIHbI.

AJNBIHTaH KbIBIHTBIKTAPABIH MPAKTHKAJIBIK MaaHucu. YeTku
KaTMap TEOopHWsChiHAa [epTiep  KyIOHAApbIHBIH Maina  OoNymIyHyH
HaThIKachlHAA WiMeK OeTTe JaMHHApIbIK arbIMABIH TYpPYKCY3IYT'YHYH
npoOJieMacklH  HM3WI/106 4YOH MPAaKTHUKAJIBIK MaaHWre »33. 3amaHOam THK
YYaKTapAblH TYPYKTYYJIYK KaHa Oallkapyy *KeHIeMAYYIYTYH, TaTaal TOOIyy
penbedpTe Ta3 MPOBOIAOPYH Kypyy HOIOOOpIIOO KaHa HW3WIAEe HINTEPHH,
CHITBIIOAN TypraH CYIOKTYKTYH IIapThIHOA THIPONIEKTPOTYpOHHANAPIBIH
TY3YJIYIITOPYHYH MINTEIIMH  JKaKIIBIPTYyla  IUCCEPTalMsUIBIK  HINTHH
HaThIKaTapblH IPaKTHKAIBIK KOJIOHYY KOHYHAe aiTyyra 0oJoT.

JuccepTanusiHbIH KOProoro CyHyITaJraH Heru3ru xo00Jiop.

1. Peiinonbac xana ['epTiiep jKOTOPKY caHIapbiHIa OOPOOPIOH YETTOOUY
KYYTOpIAYH TalaachlHAa HWHMEK OETTHH >KaHbIHIAarbl KbIChUIOAraH jaHa
KBICBUITAH CYIOKTYKTYH 4eK apa KaTMmapblHAa HaBbe-CTOKC TeHJIEMeNepHHUH
CUCTEMAChIHA KOJAOHYJTYYUY KaKbIHAATBIJII'aH aHAJIUTUKAJIBIK METOA0D,

2. KepicbutOaran jxaHa KBICBUIBIN TYpPraH CYIOKTYKTap YYYH aJbIHTaH
MYHO31YY KbICKa TOJKYH Y3YHIYI'YHYH PEXHMH YUYYH THEIIENYY YEKTHK
mapTTapsl 0ap YeKTHK Maceenep;

3. Yek apa KaTMapblHIArbl HETH3TH arbIMJBIK  (YHKIUSIAPIBIH
©3TepYLIYH aHBIKTOO YYYH ©3AYK MaaHWwIep YYyH ajblHraH YeKTHK
MaceJenepIu YeUIYYHYH CaH/IbIK BIKMaJIaphl;

4. JJamuHapaBIK arbIMIBIH TYpOyJICHTTHKKE OTYY IIApTTaphl, aHBIH Maiina
00JIyIIly JKaHa ©3reUeIYKTepY.

N3unge64yHYH 63AYK cajdbIMbl K63 KapaHABICHI3 €3 aJJblH4a
H3WIIOONIOPY JKYPrY3YY, HEIM3I'M KOPYTYHAYJapAbl TY3YYAe WINMUI
HaThliDKaNapApl aayy OOJym caHanaTr, aHblH HETU3WHIE WJICIIKEKTYY
CYIOKTYKTApAbIH arbIMbIHBIH KapaJbIll KaTKaH MaTEMAaTUKAJIBIK MOJACIACPUH
W3WIAee OKYpPry3yiareH. WIITHH >Kaiumbl MakcaThlH —(OPMYJIHPOBKAIO00
winMuii xxetekun A.U. BuitbocyHOBIOH KEHEIITEPIN aJiraH.

M3ni1106HYH KBIHBIHTBIKTAPBIH CBIHOOAOH 6TKepyaymy. HWmrun
Herusrd  KeIMBIHTBIKTapel  KYAVHyn JKoropky MaremaTHka  »kaHa
MaTeMaTHUKaJIBIK  MOJeNiee  KadeApachlHbIH MJIMMHH  CeMUHapiapbIHIa



OGasamaneir, TtankyynaHael. K., CkpsOuH jkaHa TOMOHKY HIUMUIN
KoH(pepeHnusIIapaa:

1. «Canartyy OMaMM, anAbIHKBI MMM, XKAIIbUI SKOHOMHKA — IUIAaHETaHBIH
KEJICUETH» 311 apaliblk MIMMHUH - NPaKTHKAIBIK KOH(pepeHuusaa. — (Anmarel,
2014);

2. «DHeprernka: abampl, KOWrenmnepy, Kelederm» 31 apaliblK IUTAMHHA
koH(pepenuusicel (bumkex, 2014);

3. Odwusuka-mMaTeMaTHKa WIHNMICPUHUH IOKTOpY, mpodeccop A.K.
OpumHadblH 70 SKBUIABITBIHA apHAITAaH 3 apalblK HIMMHH-NPAKTHKAIBIK
koH(pepeHuus «bunnm OepyyHy, )KOTOPKY TEXHOJIOTHSUIBIK TapMaKTap.Ibl KaHa
IBTEPHATHBINK SHEprusi OyJaKTapblH MHHOBALMSJIBIK OHYKTYPYY» (AJMarThl,
Kazakcran, 2020).

JuccepTalusiibIH  KbIHBIHTBIKTAPBIHBIH ~ OacblIMAIapaa TOJNYK
YarbUIBIPbUIBIBL.  JIMCCepTAISIIBIK  MINTHH ~ MaTepHangapsl  KeIprei3
PecnnyOmmkaceabie, Kaszakctan  PecmyOnmkachiHbIH — kaHa — PoccusHbIH
Me3THIIAYY OachuiManapsiHaa 12 WiIMMHui Makaiazia >Kapblk KepreH.

JuccepTanMsiHbIH  TY3YJAymy okaHa Kkesemy. JluccepTalusHbIH
CTPYKTypachl »kaHa Keyiemy. Jlucceprauus KOMIBIOTEPAMK TeKCTTHUH 108
OernHae OepuiireH, aHblH MUMHJE 13 CypoT JKaHa KUpUIL cO3, TOPT 06IyM/IeH,
KOPYTYHJy aHa KOJIOHYJraH afabusaTTap TU3MECHHEH Typar.

JUCCEPTAIIMSHBIH HEI'M3I' MABMYHY

Kupuinyyne u3nineHun xaTKaH MaceJIeHHH aKTyalayyayry HerH3IeluIl,
JUCCEPTALNIIBIK ~ M3WIIOOHYH MakcaThl JKaHa MMJIJCTTEpPH, AJIBIHTaH
HaTBIDKANApIbIH  WIMMHUM  OKAaHBUIBITBI JKaHAa TPAKTUKAIBIK Oaalyymyry
(hopMyTHPOBKAIAaHBII, KOPrOOTO CYHYIITAITaH HETHU3IH K000JIOp KOpCOTYIIOT.
Wmtne  anpoOanmsicblHaH ~ ©TKOHY  Tyypalyy  MaajsiMar  OepuiIui,
GacbuUIraHAAPBIH CaHBI JKaHa ANCCEPTALMSHBIH TY3YMY JKOHYHIO MaaybIMaT
Oepuiret.

Bupunuu Oeaymae wiumuil agabusrrapra Kpickada OasiHIaMaHBI
KaMTBIAT. JlaMUHapAbIK arbIMIaH TYpOYJNEHTTYYy arbIMra eTyY Herusru
3MIIee KeWreilepyHe aHanmu3 Oepuired. MNemKeKTyy CyHOKTYKTapbIH
areiMbl YuyYH HaBbe-CTOKC TeHJIeMENepUHIH CHCTEMAChIHBIH MYMKYH OOJTOH
JKEKe4ye YeUMMJIEpH YeTKH KaTMapbIHbIH aiiMarbiHa KOJIJOHYJIYJYIl TaJlAaHar.
MpbiHnait  TanIoOOHYH — HETM3WHJE  KOHIEHTpAlMsUIaHTaH  KYHOHIYK
CTPYKTypajJapIbslH maiga OONylIyH >kaHa ©HYTYIIYH TEOPHSUIBIK JKaHa
9KCIIEPUMEHTAIABIK HM3WIO6JIOpAYH HaThIKaIaphl KEJNTHPHITeH. AJapiblH
naiiga Ooiyy MeXaHH3MM CYpeTTeNireH, Oyn Oup Karap Qu3nKaibik
KyOyJylTapra yurya Heru3zae TYIYHIYpMe Oepyyre MyMKYHIYK Oeper. Uetkn
KaTMapblH HW3WIAe616 WICIKEKTYY CYIOKTYKTYH KBIHMBUI TEHJEMENepUH



YpIrapyyla acCHMITOTHKAJBIK aXBIPaTyy BIKMAIAPBIH KEHUPH KOJIOHYY
OCNTHUIICHTCH.

Oxunun  Oeaymae WM3MJIIJOOHYHYH bBIKMAJIAPBI JKAHA
METOAOJIOTUACHL»  kepcerymreH. Keicbutbaran jkaHa  KBICBUITAaH
CYIOKTYKTapIbIH KBIMMBUIBIHA OafIaHBIIIKAH MacelleepIn N3MIIee 1o OapIbIK
CYIOKTYK JKaHa Ta3 MCEXaHWKACHIHBIH HETM3WMH Ty3reH HaBbe-CToKC
TEHAEMENIepH KOJIOHyNaT. M3unneeHyH OOBCKTHCH YETKH KaTMapbIH
HETU3TH TCHACMEIICPUHUH TECOPHSUIBIK JKaHa METOMOJIOTHUSIIBIK CYPOTTOINYIIY,
UAMEK OCTTHH YETKH KATMAPBIHBIH TYPYKTYYIYTYH U3MJII06 MACEICCHH TY3YY.
W3unneenyH mnpeamerd Oyl YeTKH KaTMapjarsl OOpOOpAYK KYYTOPYHYH
(CepTnepmuH  KyrOHJAaphl) WICIHIKCKTYY KbIChUIOAraH JKaHa KBICBUITAH
CYIOKTYKTYH arbIMBIHBIH THCHICIYY YEKTHK MIAPTTAPhl MEHCH Y4 OIIYOMAYY
YeKTHK MACEJICHIH aCHMITTOTHKAJIBIK a)KBIPaTyy OOJIyII caHamar.

Yuynuy 6eaymae «KBICBIJIBAAH CYIOKTYK YUYH YEKTHUK
MACEJIEHU YbITAPYY XKAHA ACHUMIITOTUKAIJIBIK AXBIPATYVY».
Uitmex OeTTeru arsIMIsl Talg00 YIYH Al KeJIreH aCHMITOTHKAIBIK aXKbIpaTyy
BIKMAachl KOJNIOHyNaT. WHpH CBI3BIKTYY OPTOTOHANABIK KOOPIIHATAIIAD
cucremacsl (X, Y, Z) KongoHynat, MbiHAa X OTy arbIMIbIH OarbIThl OOKOHYA
uiiMek Oetrtu OoinoTo OarbiTTasran, Y ory OeTke HopMmanuayy, Z Ory
term3mukke mepreHmukymsap (X, Y). KeicbutbaraH CyrOKTyKTap Y4yH
TaHAajJIraH KoopauHara cucteMmachinga HaBbe-CTOKCTYH TEHIEMECHH TOMOHKY
(dbopmana eaueMcy3 Typ/e xasyyra 00JoT:

1 ou ov ow  Kv

1-Ky &x oy oz l—Ky_ (8]

) 1 o du du K a2k v Ko

=g | ———F—+—+ - - —-

1-ky)® o’ &’ @’ 1-Kydy (1-Ky) &x (1-Ky)’

u N v  Ku® P
—V—+W—+ +—=
1-Ky &x oy & 1-Ky &y

) 1 dv v v K a2k au Kl
= | ——F 5ttt —+ 7 - 2
(1-Ky) ox oy oz 1-Ky oy (A-Ky) ox (1-Ky)

U W aw  aw P, 1 dw ow aw K ow
AV AW = [ —
1-Ky ox oy oz oz (1-Ky) ox oy oz 1-Ky oy
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Mepmpa X, Y, Z koopauHattapel L Te TaaHIBIK, BUITAMIBIKTHIH
KOMIIOHCHTTEepH U, V, W OaceiMm P - pU Ozora (p - CYIOKTYKTYH TBITBI3/IbITBI)

Oomyn scentener. TeMeHIe em4eMCY3 e3repMenep KoOInoHOOy3. HMiimek
OCTHHIH NHPUIATH TOMOHKYIOH OOJICYH HeHH:
K=LR=xK<1, K~0(Q), e<x<l
0.a. l'epTiepanH caHbl YOH OOJITOHIOTY arbIMAap KapaaT:
Ge =2Re % L/R~ O(xk) >1.

ACHMIITOTHKAIIBIK TEOPHSIApABl TY360Y3, TOJKYHJAraH arbIMABIH ap
KaH/ai afiMakTapsiH GeIriIeenopyH KoianqoHo0ys. (3.1 - cyper ).
I aiimMak - CBIPTKBI arbIMABIH 0OJIYTY, aHBIH MYHO3/1YY KaJIbIHIBITHL:

Ay; > & ~O();
I afimars! - 4eTKH KaTMapABIH HETH3rH 0eyTy O0IyN caHalaT, MyHO3IYY
KaJIBIHABITHL: AY, ~ J;

IIT aitmak - WienIkekTyy OeTKe >KaKbIH aiiMarsl, aHBIH MYHO3YY KaJIBIHIBITHI:
Ayg < 5 .

3.1-cyper. M3wiaenyyuy arbIMabIH cxeMachl. MbIHAA @ - MYHO3]1YY KOOHIYK, b -
Y3YH/IYTY 5aHa C - Tyypachl skana: e<a<c<b<1

Baanoosop Ty3neH-TY3 HiiMeK OeTKe >KaKkbIH >KalrallkaH TOJKyHJaraH
arbIMIbIH ~ [[]  aiiMarelHIa  TOMOHKY  ©3repMeJiepAy  JKaHa  arbiM
(YHKIUATAPBHIHBIH aCUMITOTHKAJIBIK @XKBIPATYyra KHPTU3YYT® MYMKYHAYK
Oeper:

x=&%/%) %

y=("/n")ys,
2=(%/%") 24 )
u= "%y ust...,
V=3B Byt

W= }{1/564/5W3+

AP =3P PPy + ..



MbIHIa GackiM P miMeKk OeTKe jKaKbIH JKepIerd HErn3rd TETH3IHMK arbIMIbIH
TYPYKCY3IYT'YHYH KEJIHI YbIKKAaH YOHIYKKAa Kapail eJMeHeT. AHJaH KHHUH
Ooupmaun KakeiHZOOMo Il alfimak ydyH y3yHyHaH KeTKeH OachIMIBIH
TPaAMeHTH JXKOK, arbIMIOBIH OareiTel OoroH4Ya mapabonm3anusuianraH Hasbe-
CToKC TeHIIeMeNepH )KapaKkTyy O0IoT!

ou, v, ow,
—+—4+—=0
x, . a
3 3 3
3
2 2
Oug Ougy du; 0 Uz 0 ug
Uy = 4V~ +Wy— = ——— + —
6x3 6y3 623 oy 3 0z 3
ov ov ov 2 o, v, v
u3—3+v3—3+W3—3+ku 3+ —3:—23+ 23 (3)
6x3 (3)/3 623 0y3 oy 3 0z 3
ow,  ow, ow, 0P, 0w, ow,
Ug =+ Vg Wy —— + —— = ——— + ———
Oxg 0y, 0z, 0z, oy 3 0z 3

Witmek OeTTe KaIuMKH ka0bIIyy JKaHa arbll YbIKII0O MAPTTAPhl ATKAPbLIBIIIBI
KEpeK:

Uy =Vg5 =W, =0, Y3 = 0.

ThIIKEL jKaHA OallTamnKbl YeK apa IapTTapbl MHMEK OeTKe >KaKblH HETH3Td
TEru3 arbIMJIbIH OETKe )KaKbIH 06JIyTY YUYH OUPUKTHPYY KOJIy MEHEH allbIHAT.

Uy — Ay, p3—>—KA2y3/3

Vv W3—>0, X3, Yg—> ©

3
MBIHIA A - wWiMeK OeTKe JKaKblH JKepAETM HETH3TH TETH3 arbIMJIBIH
TYPYKCY3AYTYHYH KEJHII YbITYyydy JKepHUHIE MiIMEeK OCTTern y3yHyHaH KeTKEeH
OarpITTa CYpYJyY 4blHamyycy. TyypacblHaH KETKeH Z KOOpJHMHATachIHIA
ME3TUIAYY OOJITOH YeunMIepaH U306 KePEK, OUIOHJYKTaH:

f(x3,y3,z3):f(x3,y3,z3+l) (4)

f=us,vy, Wy, pg
A - Tepriiep KyroHIApeIHBIH TOJNKYH y3yHayry. Yek apa macenecu (3) — (4)
niiMeK OETTHH YETKH KaTMAPBIHBIH KaJLIHILITEIHAH KAYHHE TOJKYH Y3YHIYTY

Ooonron ['epTiep KyHOHIAPBIHBIH 3BOIONUSIBIK CBI3BIKTYY 3MEC OCYIIYH
CYPOTTOMT.



ou ov ow
— +—+——=0
(o4 oy oz

U au w1 du du
U—+vV—+wW— =— (—2+—2)

OX oy oz ag Oy oz

N N o o, o 1 v o

U—+v—+w—+u +—=—(—F+—) (52

OX oy oz o ap oy o4

ow ow  aw P 1 aw ow
U—tV—tW—t—=—(—+—)
OX oy oz o0z ap o oz

YEKTHK IIapTTapbl MCHEH
u=v=w=0, (y=0)u->y, P —>—y3/3, V,W — O, x>-» yoow
u(x,y,z) =u(x,y, z+2xr)
v(X,Y,2) =v(X,Y,2+27)
w(X, Y, z) =w(X,y,Z+2x) (56)
P(x,y,2z) =P(X,y,z+ 2x)

MBIHIQH ©3repMeNIOpAYH HWHJIEKCH 3 albIHBIN cajblHCca, Oyra OWp raHa
OKUIOHITYK apaMeTpH - KEPTrUIMKTYY PeiiHONbIC caHbl KEIUII YbIraT:

5 3/ h 5
o = A2 (72 AReé(?%(L)A (6)

2z 27

ou oV ow

— +— +—=0

OX oy oz

7
ou ou aou azu 62u ()

UV —+W— =——+—
OX oy oz oy oz

N v o ogul P v v
U—+v—+w— + +— =t

x oo a 2 & & &

oW aw  ow P ow ow
U_+V_+W_+_=_2+_2
OX oy oz o0z oy oz
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9, = 2a = 2AZK (2
2z (8)
OKIIOIITYK MapaMeTp - XKEePruiuKTYY [ epTiaep caHsl maiiga 60m0T:
AnpmaH xuitmH (52) TeHOEMENepUHAE WMITYIbCTYH KOMIIOHEHTTEPH
CaKTaIyy YYYH, AUCCUIIATUBANK MYU6JIOp MEHEH OH >KarblH allbIIl callyy Kepek
»KaHa MAMeK OeT YYYH arbll YbIKIIOO MIapThl TaHa aTKapbuUIaT:

ou ov ow
— +—+—=0
OX oy oz
ou ou ou
Uu—+v—+w— =0 (%9a)
X oy oz

ow  ow ow oP
U—+v—+4+wW—+—=0
OX oy oz oz

ov ov ov , OP
Uu—+v—+w—+U +— =0

OX oy 0z oy

TOMOHJIOTY 16} UEKTHUK I1apTTapbl MEHEH:
v=0, Vy=0
3

u-—vy, P—>-y /3 v,w — 0O (96)
X—> -0, Yoo

u(x,y,z) =u(x,y,z+2r)

v(X,¥,2) =V(X, Y, Z+2x)

w(X, Y, z) =w(X, Y, z+2x)

P(x,y,2) =P(X,y,z+2x)

WitMek OeTke »kaOblllyy IIapTTapblH KaHAATTaHABIPYY YUYH, MYHO3IYY
KaJIBIHABIT bI 6ap HUIIDBIIKEK aJIIBIHKBI KaTMap}II)I Komqua Kapan 4bIT'YY 3ap1>1n:
8§ ~ 0 (e (s/nb)%) < § ~0(e),

aHIa y3yHyHaH 0arsiT 00IOHYA CYPYITYY YBIHAIYYCY:

T~ 0(e(b/(e/%)5)7) > 1~0 (2.
Uitmex OeTKe »KaKbIH JKEPJCTH HETH3TH TErW3 arbIMIBIH TYPYKTYYIYTYH
JKOTOTYYJIaH KEeJMIT YbIKKAH Mai/ia TOJIKYHIO0OJOp YUYH Y€K apaHblH TOMOHKY
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JKBUTBIITYY OenyryHe kapara (5a) — (50) 4eKTHK MacelleHWH YbITapbUIbIIIBIH

CBIBBIKTYY TYPTroO aJIbIll KEJIYYTro 00JI0T:
3
=—y /3+mp+--- (10)

U=y+w+--, V=+---, W=W+---, P
Oy Omp TON KOHOKOMIIOTOT:

ou ov ow
— +— +—=0

éx o8y oz
6_u 1 62u 62u
y6X+V _al 2 2

(11a)

I[an KCJITCH YEKTUK I.[IapTTapBI MCHCH:
Uu=v=w =0, y =0

u,v, w,P >0, X—> -0,y —>x (116)

u(x,y,z) =u(x,y,z+2x)
V(X,Y,2) =Vv(X, Y, Z+2x)
wW(X, Y, 2) =wW(X,Y,Z+2x)
P(x,y,2) =P(X,y,z2+27)
(11a) - (116) yekTHK MaceeHNH YBITAPBUTBIIIBI HONre OGapabap 60160r0H U, V,
W xaHa P e31yK QyHKUMsUIApHI )KaHa TPUBHAJIBIK YEKTHK IAPTTap YUYH:

u = exp(sXx)u, (y) cosz, v =exp(Hx)v, (y)cosz,

w = exp(Bx)w, (y)sin z, P = exp(SX)PF, (y) cos z.
Anpga (11a) - (116) TeHaemenepwH TOMOHKY KaJaWMKH IU(GEpEeHIHATIBIK
TEHJEeMellep CUCTeMAachlHa XKaHa TPUBHUAIIBIK YEKTHK IIApPTTapra KEITHPYYTo

6010T:
Pu, +Vv, +w, =0 (12)
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o (Byu; +v,) =u"—u
a (Byw, —R) = w —w,
U () = v; () = w, () =0

U (0) = v, (0) = W, (0) = 0
Jnst yncneHHoro peuteHus ypaBHeHui (12) Oynem ucrosb3oB
U, (0) =V, (0) = W, (0) =0

TCHIEMENepAr CaHABIK YbIrapyy YYYH TOPYO BIKMACHIH KONmOHOOY3. By
anddepeHnHanIblK TeHASMeIep CUCTEMACHIH, bUIIAMIBIKTHIH KOMIIOHCHTTEPH
YUYH THELIeNYYy YeKTHK IIapTTapbl MEHEH KU Iu(depeHHaiiblK TeHIeMere
Kentupedus. Anza Ou3 anadbI3:

”

U —@Q+aopy)u=ov,

viv = (apy + 2)v] + (apy + v, = 20y,
u, (0) = u,(©) =0

V1 (0) = vy (0) =V, () = vy () =0
KeHekenneTyy yuyH OU3 skaHbI OCITUIIO6I6py KUPTu3eOu3. Al YUyH:

2
u =u, av; =V, aff =B, 2«a :ﬂ_

1
O1uIeHTHII, TOMOHKYHY a1a0bI3:
u"—(1+By)u=v

vV (24 By)v" + (1+ By)v = —ayu (13)

u(0) = u(e) =0, V(0) = V'(0) = 0, V() = V() = 0.
(12) yekTrk MacenecH ©3yK MaaHWIEp YUYH TUNTYY Maceie 0oy caHaiar: 3
KYIOHJYH aMIUIUTYJAachlHBIH ©CYY TEMIHMHUH ap OWp MaaHMCH Y4YYH a4
KEPrIIMKTYY PeilHONBAC CaHBIHBIH ©30YK MAaHUCH aHBIKTAIraH (Oenrnieene
(13) Boar A). CaHIOBIK YBITApIIBIIIBl KETHPYY BIKMAChl MEHEH aiblHTaH. by
yuyH (13) TeHmemenep cucTeMackl YeKTYY albipMa TYpYHI® OepeOus:

. ujil_zuj +Uj y o vj72—4vj71+6vj ‘4Vj+1+Vj+z
uj = 2 A 4
h h

Anna (13) Temenkyzneit popmaHs! anar:

uj_1+Pjuj +uj+1 :ijj
(14)

v. .+D.v. . +c.v. + D.v. +V.
€iVi Vi T Ve

j-2 iti1 2 i
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V(0) = V'(0) = 0, u() = u(N) =0

v(N) =Vv'(N) =0, j=1,..N
U, V, W BIIIaMABIKTHIH KOMIIOHEHTTEPHHHUH OOIYIITYPYIYIIYH 3CENTOO YIYH:
OMpHHYM KYIOH MOZACHI YIYH OaImITarnKsl )KaKbIHJOOJIOP alIBIHIBL:

6 2
Ug(y) =y /expy
O31yK MaaHwiep Ooenrunyy Gopmyiia apKbuTyy TaObLITaH:

(YWn . W)

Ansl =

,h=01,..,N
(Yunyq,up)
DKUHYA KYIOH MOJACHl YUYH OallTanks! ;KaKbIHI00 TOMOHKYYO OEpHIITCH:
5
(k—y)
Ug(y) = ———, k=const
expy

Y4yHUYY KyIOH MOJIachl YUYH:

4 3 2
up(y)=y +by +cy +dy,b,c d=const

CaHBIK YBITapbUIBIIITAPABIH HaThIMXKalapblHAH TOMOHKYIOH KBIHBIHTHIK
ypirapyyra Oonot. JKoropyaa OenruieHreHaei, BbUIIAMIBIKTBIH U, V, Z
KOMIIOHCHTTEPUHUH Yy KOOpAMHATAChlHA K63 KapaHABUIBITHI, JKOTOpyna
OMpUHYM KYIOHIYK MOJajap YUIYH aimblHTaH (3.2-CYpeTTY KapaHb3). bupnHun
KyIOH P&KUMH YIYH U, V, W BULZaMABIK MPOQHIAepH A MaaHUIEpH TaObLITaH.
Herusru tern3auk 6eTTHH >kakbIH OOIYTYHIOTY arbIM/Ibl HHMEK OCTHHE )KaKbIH
areIMIbI 3CKE alyy MEHEH, KOIIyMYa WICIIKEKTYY KaTMap KapajiraH. A a3airaH
caifblH, U BUIZaMABIK KOMIIOHEHTHHHH MakcuMmainyy npodwmim OeTHHeH
anpicTaliT. Byn KbICKa TOJNKYH Y3YHAYKTarsl >KaHa aMIUIMTYJAchl KHYUHE
KyloHAap "yaypryn" uiiMek OeTTeH anbicTailT nerenau Ounauper. A(B) uitpu
CBI3BIKTAphl OMPHUHYM YU HETHM3TH KyIOH PEKHMH YUYYH Jajl KeJHI, aHAaH
KUIMH Tapanar.

Teprynuy 6eaymae «KbICBUIT'AH CYIOKTYK YUYH YEKTHK
MACEJIEHN YbIT'APYY XAHA ACHUMIITOTHUKAJIBIK AXBIPATYVY»
kapanar. byn Oemymme 4YoH, OMpOK KpUTHKaNBIK PeifHompac sxkaHa ['eprtiep
CaHIAapbIHaH  OOpOOpAYK  KY4YTep  4YeWpecyHIery  KbICBUITAaH  YeTKH
KaTMapbIHAArbl TYPYKCY3AYKTY CBI3BIKTYy 3Mec (a3achlH CYPOTTereH
MaTeMaTHUKaJIbIK MOJENb TY3YyJdreH. bymn Mogmens [epTiiep KyloHIapbIHBIH
OCYIIYH CYpeTTee Y4yH Ja, OKEePTWIMKTYY K€ TyypacblHaH ©TKeH
ME3THIIAYYIYTYH ke Oamka MEeHKHHIUK arbIMIap/IblH KAHBIHJA TONKYHAAraH
areIMIapAasl  CYpeTTee YUYH Ja apHairad. Jlam KelnreH acHMITOTHKAJIBIK
@XBIpaTyy METONYHYH HETH3MHIE OOpOOpHoH deTTeedy KY4YTOPAYH
4YOHPOCYHAOTY TOJKYHIOONOPAYH OHYIYYCYHYH K33 OHD  CBI3BIKTYY
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pEeXMMAEPH M3WIICHTEeH. ATalnm aWTKaHIA, Te3 BUIJAMIBIKTArBl arbIMAApIbIH
TypYKCY3OYTYHYH ©CYIIYHI® 6©TMe TEMIEepaTypalblk KaTMapIblH POy
auplIrad. UYeTKM KaTMapblHBIH KaJbIHABITEI O MEHEH CalbIIITHIPBUIYydy
I'eptiep KyIOHAAPBIHBIH A TONKYH Y3yHIOYKTapblHa Tyypa KEIT€H pPeXHMAN
Kapam Kepeny. TaHpmanmran KoopawHaTa cuUcTeMackiHAa HaBpe-CTOKC
TEH/IEMEJIEPUHINH CHCTEMachlH TOMOHKY (hopMama sxa3zyyra 00ioT (KbICBUITaH
CYIOKTYK YUYH):

pu ou ou ou  Kpuv 1 1 oP 2| © ou
— N —+ pW—— + + —=c | (/) +.. (15)
1-Ky ox oy 0z 1-Ky 1-Ky 1-Ky ox oy

pu oV ov ov pKu2 oP 2| O

— — 4+ pN—+ pW— + +—=¢ | —(u—)+..

1-Ky ox oy 6z 1-Ky oy oy oy

P ow ow ow oP 9| 0

— N —H+pW—+—=¢5 | —(u—)+

1-Ky ox oy oz oz oy oy

pu oH oH oH 2| & wu oH
st pw— = | () — (- ) — ()
1-Ky ox oy oz o B oy o oy 2

Yu emueMayy dYek apa KaTMapel YYYH MBIHOAal TeHIEMelep
CHCTEMAaCBIHBIH YCUMIUIINH, arbiM (QYHKIHUACH YUYH JKOTOpYZAa KEITHPHITEH
Gaayapra bUIaWBIK, KaAUMKH AnGQPEepeHIHAIIBIK TeHIEMENIEp CHCTEMachlHa
TYpYHAOrY OupaukTyy auddepeHnnanapK TeHIeMere KeITHPHIUIIA MYMKYH.

2"+ 22/ (—) + 2(-f + 2(—5)) = 0 (16)
M, M/

0
YEKTHUK IapTTapbl MEHEH:

V;(0) =0,V,(©) =0

z(©) = 0, z(0) = const a7
O HBIH HONTe JKaHa KHWMHKH pPEeXHMJIEPre Tyypa KelIreH e37yK
MaaHWIEpAWH ap KaHJail aCUMITOTHKAJIBIK OOJNYIy, aHbIH TOJKYH Y3YHIYTY
A, <& UOHAYKTaH amlikaH ydypjaa, ap Kauaail wmacmrabnap MeHeH
MYHO3/18JIT6H OpPryraH KyIOH KBIHMBUIBIHBIH 3KH CTPYKTypachl MYMKYH JAen
6oikonmooro 6oinor. Byn kopyryHay MaxThlH caHBIHBIH NpoduinHe raHa
amMec, Oamka npoduigepre Aa Tuenrenyy. Yektuk maprrapsl (17) menen (16)
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TEHIEMECHH CaHJIBIK ICENTOOCYH/I0 Max CaHbIHBIH ap KaHAal MAaHWUIEPH YIYH

y3yHYHaH KOOPJMHATA OOIOHYA BUIIAMJIBIKTBIH OOIYINTYPYIYITy AlBIHTAH. &

ubiH A aH Kke3 KapaHIBI GOJTOH ©31YK MaaHHIEp 1A CENTereH. AJrauKsl
6 2

KaKBIHIO00 KaTapbl popMaHbIH QyHKIWSICEl Z(Y) =Y /eXpy kommoHyiIraH:

Ap XaHgail arsIM IapameTpJepUHUH TAaaCHUPHH H3WIAO0 YYYH >KaHbI
e3repmesnepre eTe0ys3:
Y 2 constf 2
-1/2 2
n = " pdy, p= - — My = ————
0 (9-1")r-OM_ (g-17)
Omienrur, (16) TeHIeMecn TOMOHKY TYpae 60MOT:
) '2f'g—3fg’+4f’2f” 2 1 2f9-fy’
2" +12 > +z(f(g—f )+—27)=0(18)
2f'(g—- 1) a 2f’
Anma T u g Temmemenun uprapsuTBIIBL
a) 7+ ff” =0, f(0)=f'(0)=0, f'(0) =1.

2

2
(y-OM,,
a) ®aHa ) TeHAEMEJIePHH dCKe ajbii, (16) JTaH TOMOHKYHY anadbI3:

z”+AOz’+A1=0

MBIHJIA: Ay =2(ff"—g +9df"/ f')(g - f'2)71

6)9"+ fg’ =0, g(0)=gw, 9(2) =1+

ﬁ;:k—32+44?(—gv+2m"/f3]
1
a21 = 2a2[(7/ —l)BMi:r ,

My = 2Mi[(y—1)(g— £

n=@) iy, B=2"%012

(17) uekTHk mraprrapsl Oupzael Gonaron (18) - TeHIEMe SKHHYU TAPTHIITETH
KaJMMKH ChI3BIKTYY qu(depeHInanIblK TeHaeMe 00yl caHauaT, ajl KelnTupyy

BbIKMACHI MCHCH YbIrapblITraH. ByJ'I TCHACMCHUH AO JKaHa Al

KoddumeHTTepr a) xaHa 6) TEHJEMENIEpUH YbITapyy MEHEH aHBIKTaIraH.
(18) TeHmeMEHHUCHHMH YbITapyy cXeMachiH anabpr3. KeIChbUITaH CYIOKTYK YUYVH

Oy, M_, 7 HbIH nilMek OeTTern arbIMra TaaCUpHH aHBIKTOO YUYH:
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1. f")+ f@)f"(n)=0, f(O0)=1f'(0)=0, f'(o)=1renneMecun
YbITapyy;
2. Oy, M_, 7 mapamerpnepuH Oepun kaHa KHHUHKH TCHAEMEHH
YBITapalbI3:
9"(7) + £ ()9’ () =0, 9(0) = gw
2.1
g@®) =1+2[(» -DM_] *;

3. (18) TeHmeMecuH 4YbIrapbill, < HBIH MAaaHUCHH >KaHa £
(GYHKIMSACHIH Taba0BbI3.

gW, Moo’ 4 MAaaHWJICPUH BapuslUalall XaHa Z bUIJAMJIbIK HpO(pI/IJ'II/IHe, 6yJ'I

napaMeTpIIepauH TaacupuH nimnaenoms. 4.1-4.3. cyperrepme 9, M, ¥ ap

KaH/1aii MaaHWIepH YUYH Z BUIIaMIBIK MPOQHIIEPH KOPCOTYITOH.

4.1-cypeT. Z plagaMi. 6oymTypyy 4.2-cypot. Z pui1. 60.1. rpaduru, 4.3-cypor. Z puia.bo1.rpadurn
rpaduru, rep: srep: m=1,4; g=1,4; y=1,8; a=15,0; =0,01. arep:m =5,2;a=0,5;$=0,5.
1. m=0.2, g=2.5;y =1.8;a =15;8 =0.01.

2. m=0.2, g=0.6;y =1.8;a =15;8 =0.01.

3.m=0.2, g=2;y =1.8; a =3.5; =0.01.

KOPYTYHOY
1. HaBbe-CTOKCTYH TECHAEMEIEPUHUH CHUCTEMACHIHBIH ACHMITOTHKAJBIK
@KbIpaTyy BIKMAChIH KOJJOHYY MEHEH, YeTKH KaTMapra jKakblH YOH, OHPOK
PeiiHonbc sxana [epTiep caHIapbIHBIH KPUTHKAJIBIK MAaaHUJICPUHEH alllaraH,
6opbopayk kyurepayH (['epriiep KyroHIaphl) TalaachlHOa HiMEK OeTTeru
WIICHIKEKTYY KBICHUIOATaH JKaHa KbICBUITAH CYIOKTYKTYH arbIMbl Y4YYH
THEIIeNTYY YeKTHK [apTTapbl MCHEH Y4 ©TYOMYY YSKTHUK Macelie TY3YJIreH.
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2. blnpaMIpIKTEIH KOMIIOHEHTTEPHUHUH KOOPIMHAT OOIOHYA, JKEPTHIUKTYY
PeiiHONMbC CaHBIHBIH OMPHHYM Y9 HETH3TH KYIOH PEXHMH YUYYH KYIOHIYH
aMIUINTYJACBIHBIH ~ ©CYY TEMIHMHEH K63 KapaHIbUIBITBIHBIH [epTiep
KyIOHAApBIHBIH TOJIKYH Y3YHIYKTapbIHBIH ©3TepYIIYHYH KbICKa TOJKYHIYY
PEKMMH YUYH aJIbIHTAH YEKTHK MACEICHWH CaH/BIK UBITaPBUIBIIIEI aJIbIH/IBI
(TONIKYH y3yHIYTy YeTKH KaTMapBIHbIH KaJbIHABITBIHAH KHYMHE):

3. ArpiMra kaHa BUIIAMIBIK NPOQUIMHMH TyypachlHaH KETKEH
KOMITOHEHTH OONYLITYPYYre ap KaHJai nmapameTpiepIuH TaaCUpH M3WIICHIH,
Oyl YEKTHMK MAacCeleHWH CaJbIK YbITApBUIBIIIGI, OmOHAOW ane [epriep
KyIOHAApbIHBIH ~ TOJKYH Y3YHAYKTapblH ©3TOpPTYYHYH KbICKa  TOJKYH
PEXUMIECPH aHBIKTAJJIBI.

JUCCEPTAIIUSHBIH TEMACBI BOIOHYA KAPBISITTAHI'AH MAKAJIAJIAP

1. KycynbexoBa, C.T. lccrnegoBaHue [HWHAMUKH CEJIEBBIX U
OTIOJI3HEBBIX TEUCHUH B IMOTPAHUYHOM cJioe Bs3Ko# kunkoctu [Teker] / V.M.
Tyran6aes, A.W. buitbocynos, C.T. XXycynoekosa // CoBpeMeHHBIE TTPOOIEMBI
MeXaHUKH CIDIOIIHBIX cpel. — bumkek, 2013. — Nel8. — C. 15-20.

2. KycynbéexoBa, C.T. HccnenoBanue Buxpeil I['epriepa-Teiiopa B
NOTPaHUYHOM cjoe BOMM3M BOrHyTOo moBepxHocTH [Tekcr] / A.W.
buitbocynos, C.T. XycynOekoBa // CoBpeMeHHBIE NPOOJIEMBI MEXaHUKH
CIUTOMIHBIX cpef. — bumkek, 2013. — Ne19. — C. 16-22.

3. Kycynbexosa, C.T. BriBog KkpaeBoil 3aiauM IpU HCCIIEIOBAHHU
TEYCHHUS HEC)KUMACMOHN JKHIKOCTH OKOJIO BOTHYTO#M moBepxHoctH [Tekcr] /
C.T. Xycymboexosa // Bectauk Ka3. Ham. TexH. yH-Ta. — Anmarter, 2014. — No2
(102). — C. 387-390.

4. KycynoexoBa, C.T. YucieHHbII aHaTH3 KpacBol 3a1aull OOTEKaHUS
BOTHYTOW TOBEPXHOCTH TOTOKOM Bsizkoi kuakoctun [Tekcr] / C.T.
KycymnbekoBa // Hayka u HOBBIe TexHOmormu. — bumkex, 2014. — C. 3-6.
https://www.elibrary.ru/item.asp?id=23925397

5. XKycyn6exoBa, C.T. Hccnenosanue Buxpeil I'epTnepa B morpaHudIHOM
CJI0€ COKUMAEMOI XHMIKOCTH BOMM3M BOTHYTO# moBepxHoctu [Tekcr] / A.U.
Buitbocynora, C.T. XKXycynbekosa // KadecTBeHHOE 00pa3oBaHme, IepeaoBas
HayKa, 3eJieHasi SKOHOMHKa — OyJyliee IUIAaHEeThl: MEXIyHapoAHas HaydHO-
npakTrieckas kKoHdpepenuus. — Anmarsr, 2014. — Ne2 (50). — C. 391-393.

6. KycynoexkoBa, C.T. HccnemoBaHue OCHOBHBIX XapaKTEPUCTHUK
TEYCHHs B TIOTPAHUYHOM CJIO€ TIPU 00TEKaHWN BOTHYTOH moBepxHOCTH [ TekcT]
/ C.T. Xycyn6ekoBa, A.W. buitbocynos, P.K. A6suirasues, C.M. Cyepky:os //
OHepreTrka: COCTOSHHUE, TPOOJIEMBI, IIEPCTIEKTUBBL: MEXTyHAp. HAYd. IPAaKTHY.
koH(epeHuus. — bumikek, 2014. — C. 264-270.

7. KycynoekoBa, C.T. [Ipuxiagapie acnekThl TEOPHUH MOTPAHUIHOTO
cnost [Texct] / C.T. XKycynoekona // 3Bectue BY3oB. — bumkek, 2014. — Ne§.
— C. 9-11. Pexxum nmoctymna: https://www.elibrary.ru/item.asp?id=24908093
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8. KycymbexoBa, C.T. VYmpomieHne ypaBHEHWUH IBYDKESHHUS IS
HEC)KHMAEeMOH KHUIKOCTH METOJOM acCHUMIITOTHYECKHX pasnokeHui [Tekcr] /
C.T. Kycynbekona // Kypuan Cubupckoro ¢enepaabHOro YHUBEPCHUTETA. —
Kpacunosipck, 2015. — T. 8, Ne§. — C. 1040-1045. Pexum pocryna:
https://www.elibrary.ru/item.asp?id=25509555

9. Kycynéexoa, C.T. K Bompocy oOTekaHusi BOTHYTOH IOBEPXHOCTH
norokoM cxumaemoit xuakoctu toM / C.T. XKycymbekosa // Xypnan
Cubupckoro deaepansHoro yausepcureta. — Kpacuospcek, 2016. — T. 9, Nel. —
C. 32-38. Pexxum goctyma: https://www.elibrary.ru/item.asp?id=25645166

10. Kycyn6exoBa, C.T. Pa3paboTka HayIHO-TEXHOJOTHYECKHX OCHOB
IUTSL CO3IaHHS THAPOTPAHCIOPTHBIX TOIUIMBHO-IHEPTETHIECKUX KOMIUIEKCOB C
UCTIONB30BAaHMEM  YTOJBHBIX ~ MECTOPOXKAGHHMH B CIOXKHBIX ~ TOPHO-
reonormyeckux ycmosusx. / C.T. JKycymbekosa, A.U. bwuitbocynos [/
CoBpeMeHHBIE TIPOOIIEeMBI MeXaHUKH. — brmkek, 2017. — No29 (3). — C. 12-24.
Pexxum nocryna: https://www.elibrary.ru/item.asp?id=35296786

11. KycynbéexoBa, C.T. UucneHHoe pelieHHe KpaeBOH 3ajaud Ha
coocrBennble 3Hauenus. / C.T. XKycynbexora, A.W. BwuiibocyHos, I.A.
JxycynoBa // MexayHapoaHblii HayuHblii kypHan «Alatoo Academic
Studies». — bumkek, 2021. — Ne4. — C. 333-337. Pexum mocryma:
https://www.alatoo.edu. https:/elibrary.ru/title_about.asp?id=53910

12. KycynOexkoBa, C.T. Yerku KarMmapAa CYIOKTYKTYH arbIMbIH
M3WIA00A0TY MaTeMaTukaiblk bikmaiapbl [Tekcr] / AWM. buitbocynos, C.T.
Kycynbexora, H.A. CanpikoBa // CoBpeMeHHblE MpOOIEMBl MEXaHHKH. —
bumikek, 2021. — Ne46. — C. 40-45.

01.02.05 - CylOKTYKTYH, ra3iblH KaHa MJIa3MaHbIH MeXaHHKACHI aJHCTUTH
0owHYa (U3MKA-MATEMATHKA WJIHMMIECPUHUH KAHAMIATHI WIAMHIA
Japakachl YUYYH KycynbexoBa Camapa TeJ160eKOBHAHBIH
«ACHMITOTHKAJBIK bIKMAJAp MeHeH MHiilMek Oerrerm (WIIILIKEK)
CYIOKTYKTYH arbIMbIH H3HJI160» [IeTeH TeMAaJarbl JUCCEPTAIMACHIHBIH

PE3IOMECH

Hermsrm ce3mep: WIIINKEK CYIOKTYK, KBICBUIOOOYY  CYIOKTYK,
KBICBUIYY4y CYIOKTYK, HaBbe - CTOKCTYH TEeHIEMECH, YETKH KaTMap TEOPHSICHI,
WIPBUIKEKTUK KOIPPUIIMEHTH, THAPOTYpOHHA, OOPOOPAYK KydTep.

N3nnneeHyH 00beKTHCH: YETKM KaTMap/blH HETU3TH TEHJEMEIEePUHHH
TEOPHUSUIBIK JKaHa METOJOJOTHSUIBIK CYPOTTONYIly, HMHMEK OETTUH 4YeTKU
KaTMapbIHBIH TYPYKTYYJIYT'YH M3WJIJI06 MACEIECHH TY3YY.

M3nnneenyHn mpeaMeTH: YeTKH KaTMapaarbl OOpOOpAyK KydTepyHYH
(TeptnepnuH  KyroHIapbl) WICIIKEKTYY KbIChlIOaraH »aHa KbICBUITAH
CYIOKTYKTYH arbIMBIHBIH THEHIENYY YEKTHK MIApTTapbl MEHEH Y4 eI4eMIyy
YEKTHUK MaceJICHNH aCUMITOTHKANIBIK QXKbIpaTyy OOyl caHayart.
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My MakcaThl: JKallbl JKarjaiga »aHa KyIOHIYH Y3yHIYTYHYH
©3TepYIIYH MYHO3[6reH IUala3oHI0pro Kapara, CyIOKTYKTYH jKaHa Ia3JIblH
YEeTKH KatMapaa ['epTinepanH KyroHyH n3migee 00Iyn caHamar.

HM3unneenyH  bikmacbl:  CyIOKTYKTYH — KBICBUIYYYyIyK — JKaHa
KBICBIIIOOOYYTYK KbIMMBIIBI MCHEH OaiuIaHBIIIKaH MacelepAn H3MWIIees,
CYIOKTYKTYH JaHa Tra3fapAblH MEXaHHMKACBIHBIH HErM3HH Ty3yydy Hasbe-
CTOKCTYH T€HIEMECHH aCUMIITOTUKANBIK aXKbIPaTyy BIKMAChl KOJIJJOHYJIAT.

WmruH wiaMMuii SKaHBLIBITBI: MHMEK (MYMH KO31eil 4YyHKypalraH)
OeTke >XaKbIH arbIMIapiblH Oyra 4eHHH KaJIBIITaHTaH MOJENM W3WIICHIeH
JKaHa Kaipa MINTENMII YBIKTHI, aJlapAbl 4bIrapyyAa >KaHbl aCUMITOTUKAJBIK
BIKMajlappl CYHYHITAJAbl JaHa Oallka aBTOPJIOPAYH HINTEPU MEHEH
CaJIbIITHIPBULBL.

Kougonyy aiimarsbl: XbIABIHTBIKTAp >KaHbl TEXHOJOTHSUIAPABI TY3YYIO
KaHa ydyydy amnmapaTrapisl J0J000pIo00, CYyHYH Kydy MEHEH KbIHMBbIIra
KeIYY4YY KbIMBUIIATKBIYTApbl UIITETYYO YOH CaNbIMbIH KOLIOT.

PE3IOME
aucceprauun  Kycyndekosoit Camapbl  To/100ekoBHBI Ha  Temy:
«HccaenoBanne TeYeHHs  BSI3KOW  JKUAKOCTH  BOJM3M  BOTHYTOI
MOBEPXHOCTH ACHMITOTHYECKMMH METOJAMW» MNPEICTABJIEHHOW Ha
CONCKAHME YUEHOI cTeneH: KaHauaaTa Gu3nKo-MaTeMaTHIeCKAX HAyK 10
cnenuaabHocTH 01.02.05 — MexaHUKA KUAKOCTH, I'a3a U MJIa3Mbl.

KiroueBble ciioBa: Bs3Kas JKMIKOCTb, HEC)KHMaeMas IKHJIKOCTb,
CKMMaeMas XKHUJIKOCTb, ypaBHeHHe HaBbe-CTokca, Teopust HOrpaHUYHOTO CIIOS,
K03 PHUIINECHT BAKOCTH, THAPOTYPOHHA, IIEHTPOOEIKHBIC CHJIBI.

O0beKT Mccaeq0BaHM: SIBISIIOTCS OOTEKaHWE BOTHYTOH ITOBEPXHOCTH
HaOEeTaroNIM ITOTOKOM BSI3KO! JKHIKOCTH.

IIpeameromM wmccener0BaHMsA: SBISIOTCS ACUMITOTHYECKOE PA3NIOKEHUE
TpPEeXMEpHOH KpaeBO#l 3a/1auM ¢ COOTBETCTBYIOUIMMHU I'PAaHUYHBIMHU YCIOBUSIMHU
npyu OOTEeKaHWMHM BOTHYTOH IOBEPXHOCTH IOTOKOM BSI3KOI HECKHMaeMOH Hu
CXKMMaeMOH KHUJIKOCTH B TOJie TIEHTPOOEKHBIX cull (BUXpH [ epTiepa) BOIM3H
MOTPAaHNYHOTO CNOSI NpH OONBIINX, HO MOKPHUTUYECKUX 3HAUCHHUAX YHCEI
Peitnonbaca u 'epriepa.

Henab padorTsl: uccienoBanue Buxpedl ['epTiiepa B MOTpaHUIHOM CIIOE
KUJKOCTH W ra3a B II0jJ€ HEHTPOOSXKHBIX CHJI, Kak B OOIEeM cily4yae, Tak U
OPUMEHUTENBHO K XapaKTepHbIM JAMAla30HAaM HW3MEHEHUS JJIUHBI BOJHBI
BUXpEIL.

IMosry4yeHHbIe pe3yJbTAaThl M HX HOBH3HA: pPa3padOTaHa M MCCIICT0BAHBI
CYIIECTBYIOIIE MOJENN TEYEHHH BSA3KOH JKHUIKOCTH BOJIM3M BOTHYTOM
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MIOBEPXHOCTH, MPEAJIOKEHB HOBBIC AHATUTUYECKHE METOABI MX PEIICHHH,
CpaBHHBAIOTCA C pabOTaMM JPYTHX aBTOPOB, I'7I€ OHN BCTPEUAIOTCH.

Pexomenmanun: Pe3ynpTaThl ncciiefoBaHMA MOTYT OBITH MCIIONBE30BaHBI
IIPU CO3aHWM HOBBIX TEXHOJOTHH, Majo TYpOYJIEHTHBIX a’3pOANHAMHYECKUX
TpyO, MTPOEKTUPOBAHNH NEPCTIEKTHBHBIX JIECTATEIbHBIX allapaToB.

RESUME
of the dissertation by Jusupbekova Samara Tolobekovna on the theme:
""Study the flow of a viscous fluid near the concave surface by asymptotic
methods" for the academic degree of the candidate of physical and
mathematical sciences on specialty 01.02.05 - mechanics of fluids, gas and
plasma.

Keywords: viscous fluid, incompressible liquid, coercible liquid,
equations of Navier - Stoks, theory of frontier layer, coefficient of viscidity,
hydro-turbine, centrifugal forces.

Object of research: When the flow around a concave surface is starting
to show instability caused by centrifugal forces. In the boundary layer is excited
by a pair of stationary vortices (Gertler’s vortices) having opposite rotation and
oriented along the flow. The phenomenon of Gertler’s vortices plays a
significant role in the operation of various hydraulic devices with the curvature
of the flow and in initiating the transition of laminar to turbulent. For the
mechanics of a viscous liquid and gas is fundamental to the phenomenon of the
transition of laminar flow patterns in turbulent.

Goal of the work: Research of whirlwinds of Gertler in the frontier layer
of liquid and gas in the field of centrifugal forces, both in general case and as
it applies to the characteristic turn-downs of wave-length of whirlwinds.

Research methods: For solving dissertation before the work tasks were
used as approximate analytical and numerical methods. In the theory of
nonlinear boundary layer was computed asymptotic analysis of the Navier —
Stokes equations for fluid and gas in the field of centrifugal forces at high
values of the Reynolds and Gertler. When the solution of the formulated
boundary-value problems, applied, finite — difference methods.

Results and novelty: Designed and researched existing models flow of a
viscous fluid near a concave surface, the proposed new analytical methods for
their solutions, are compared with the works of other authors, where they meet.

Recommendations: The research results can be used to create new
technology, there is little turbulent wind tunnels, the design of advanced aircraft

i
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