«YTBepxKaAAI0»

€KTOp N0 HAay4YHOH paboTe
VXY um. U. Paszakosa

‘ K.T.H., JOI€HT
A.M. Ap3bibaes
S 2029 1.

u3 nporokoaa Ned or «22» 7 2024 r. 3acemanus COTPYAHUKOB
kadenpol «MupopmManuoHHbIe CHCTEMBI B SKOHOMHKE» BbIcimell MIKOJbI
SKOHOMKH W OM3Heca 10 NpeABAPHTE/ILHON ANpoGauMu JUCCepTALHOHHOMN
paGorel comckarenss CynuGexoBoii AarTeiHaii KaszakGaeBubl ua TeMY
«Paspaborka nHdopManHOHHON cHCTEMBI IS TENJIOBOI 3aIMKUTHI 30aHHI B
KIHEMaTH4ecKux ycaoBuax Keipreizekoii PeenyGauku», npeacraBiennoii na
COMCKAHHMe YYEHOH CTeNeHH KAHH/AaTa TeXHHIeCKHX HAYK 110 CHelHATbHOCTH

05.13.01- cucremublii anamu3, ynpasicnue u o6paGoTin undopmanuu (mo
oTpaciaam).

«Zdy» A4 2024 r. r. Bumkek
I. Ilpencenarean:  Kamapos M.T. - kd.mu, gom  xademps
«MH(pOpMaMOHHEIE CHCTEMbI B 9KOHOMUKE» BBICIIEH IIKOIBI S9KOHOMKH 1
OusHeca
2. Cekperapb: npen. barsipGexosa .M
[IpucyrerBoBanu:

1. Kyryes M.JI.- n.1.1., mpod., 05.23.17;
AxmaTkysnoB A.A.- .ILH., pod., 13.00.02;
Topo6ekos b.T - m.1.1., 05.13.01;
Martoszumos b. C. — k.1.1., go1., 05.13.17;
Kapumb6aes T.T.- x.1.1., no11.,05.12.18;
Ocmonosa P.Y.- x.1.1., no1t., 05.13.16;
L1608 H.H.- x.1.1., gor., 05.13.01;
Komoesa b.b.- k.1.1., mo1., 05.13.01;

9. AGnynmaeB A.A.- k.T.H., o1, 06.01.02;

10. Kapranosa A. JIx. — k.d.M.H., o1, 05.13.18;
11.Ymeranuesa Y. T.- x.1.1., go., 05.20.01;

12. Temup6aesa H.bI. - x.1.1., no1, 05.20.01;
13. Hasnsrrosa B.J1. - mort.;

14. A6npipanvona K.C. — n.0. nor;

15. A6apacakosa A.b. - cr.mperr;

16. besoxons I'LU. - cT.mmperr.;

17. A6ymesa C.K. - cr.operr.;

18. ChiapikoBa 3.A. — CT. TIpeIoJ.;
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19.0cmonoB XK. — mipenog;
20. Uckenneposa M.;
21. Konoena I' .K.- mipemo.

Beero yesioBek 21 yesosex

IloBecTra nua:

1) lpesaputenbaoe  pacCMOTpEeHHE JUCCEPTAIlMM  COMCKATeNst  Kadeaphl
«MHpopmanmonnpie cucTeMbl B okoHomuke» CymuGexoBoit A.K. Ha TEMY
«Paspaborka wHQOPMALMOHHON CHCTeMBbI I8 TEIUIOBOM 3allWThl 3MaHWUH B
KIIAMAaTHIECKUX YCIOBHsAX Kbipreisckoit PecryOnuxm» Ha couckaHde ydyeHOM
CTCIIEHM KaHAMAATa TeXHUYECKHX HayK 10 cueunansbHocT 05.13.01- CucremHbIit
aHalu3, yrpasjieHue u 00paboTku nHdopmMaIuu (1o OTpacysaMm).

2)  Paccmorpenne m ofCyKCHHME  JIOTIOJNHUTENBHON  NPOrpammbl
CTIENMANbHON  MUCLMIUIMHBL  JUI  CJla9d  KAHJUAATCKOTO  SK3aMeHa  T10
AMCCepTalMOHHON padote couckartens CymubekoBod AnrteiHail KazaxGaeBHbl Ha
TeMy «Pa3paboTka MH(OOPMAIIMOHHONW CHCTEMBI Ul TEIUIOBOH 3allUThl 3MaHUN B
KIMMaTUdeckux  ycsioBusax KeIpreizckoit PecryOmukuy, mpeicrasieHHON Ha
COMCKAaHME YYCHON CTENeHM KaHIMIaTa TeXHUYECKHUX HAyK I10 CIENHUalbHOCTH
05.13.01- Cucremubli ananus, ynpasieHue U 00paboTku nHGMOpMArmu (1o
OTPaCIIsIM ).

Tema xannumarckoit [uccepTaluy ¥ HAYUHBIN PyKOBOIUTEND YTBEPIKICHHI
Ha ocHoBanuy pemenus Y4uenoro Cosera KI'VCTA um. H. Vcanosa or «25» mapra
2015 ropma, nporoxon No7.

Hayvnblil pykoBoauTeb — TOKTOp TeXHHYECKUX HayK, npodeccop KyTyes
Myxamennit Jlaguesud.

HaznayeHnble peneH3eHThI:

1. Mycuna VMnpupa PadukoBHa — K.T.H., noueHT kadeapsl «lIporpammuoe
obecneueHne KOMIBIOTEPHBIX cucrteM», 05.13.01- CucTeMmHEIN aHamm3,
yIpasjieHue 1 0opabotka nH(GOpMaIHH.

2. Komoesa buburyns beifmen6exoBHa — K.T.H., JOHEHT  Kadeipsl
«MH(popMaMOHHBIE CUCTEMBI B 9KoHOMuKe», 05.13.01- CucreMHbI# anams,
ylpasieHue 1 0opabotka nHGOpMaIUK.

Caymanu: joxnan couckareiss Cynubexosoit A.K. Ha Temy «PaspaGoTka
MH(DOPMAIIMOHHON CHCTEMBI JUIS TEIUIOBOM 3AIUUTLI 3JAHUM B KIMMATHUECKUX
ycioBusx Keipresckoit PeciryOmuxuy (/Joxnad conposooicoancs demoncmpayuet
caanoos).

['mybokoyBaskaeMblil IpeiceIaTeb, YBaKaeMbIe KOJIeru!

AKTyaJlbHOCTL  Tembl. B HacTosiimee BpeMss ¢ IPUMEHEHUEM
MePeI0BbIX TEIIOU30JISIIUOHHBIX MATEPUAIOB M HOBBIX KOHCTPYKTUBHBIX PELICHUN
peraeTcs 3ajada MOBBIILECHUS YPOBHS TEIJIOBOM 3alIUTHI 3[aHUM, YTO TIPUBEIIO K
pazpaboTKe SKCIEPTHOM CHCTEMBI TEIIOTEXHUYECKOTO pacueTa OrpaJarolux
KOHCTPYKLKM ¢ UCIIOJIB30BaHUEM MalllMHHOro ooyuenus (ML).

Ces3p TeMbl AUCCEPTANUH € KPYNHLIMH HAYYHBIMH [POrpamMMaMu.
Mccnenosanus, NpeACTaBIeHHbIE B JIMCCEPTALMH, BBLIIONHEHBI B  paMmKax



Gromketaerx HUP, mposomuBimxcs B KBIPreI3cKOM HHXKEHEPHO-CTPOUTETBHOM
nHcetuTyTe WM. H. Mcanosa (2017-2023rr).

ek v 3ama4n ncemenoBanus. Llenbo nuccepTaioHHOM paGOTHI SIBISIETCS
UCIIONB30BaHUE  MAIIUHHOIO oOydeHumss (ML) B  oakcmeprHod — cucTeMe
TEIUIOTEXHUYECKOTO  pacyeTa, KOTOpOe HAMpaBIEHO HA aBTOMATH3AlUIO,
TIOBBIIIEHHE TOYHOCTH U WHTEIUIEKTYaIN3alUIO IIPOIIecca aHaln3a TEIIONoTeph 1
SHepProdoGeKTUBHOCTH 3aHMUI C yIeTOM KINMATHYECKHAX YCIOBUSX KEIpremckoit
Pecmy6mukm.

CoopmynupoBarHas IeNb [PEANONATaeT pelleHHe CIETYOMNX OCHOBHBIX
3aau:

® mpoBecTH 0030p M CPAaBHUTCNBHBIM AHAIM3 OKCIEPTHBIX CHUCTEM
TCIJIOTEXHUYECKOr0  pacyeTd OrpaKAAlOIMUX KOHCTPYKIMM  CTPOMTENbHBIX
COOPYXXECHHUMH;

® pa3paboraTh MOJENb JKCIIEPTHOM CHCTEMBI TEINIOTEXHMYECKOTO pACHeTa,
npeJckaspiBaroeii koo durrent Termnonepenayy (U) u Terwossie motepu (Q) Ge3
HEOOXOJIMMOCTH ~ PYYHBIX  BBIYMCIEHHH, YTO IIO3BOJUT  ABTOMATHYECKH
aHAITM3MPOBATH BXONHBIC IIApaMeTphl (MaTepHansl, KIMMaT, FeOMETPHS 3[aHus) U
BBIIIOJIHATE PacyeThl OBICTPEE U TOUHEE;

e noctpouts ML-Mozmens, oO0y4eHHOH Ha peaJbHBIX M3MEPEHHAX, UTO
II03BOJIUT MUHUMH3UPOBATH PACXOXKAECHUS MEXIY PACUETHBIMUA U (PaKTHIECKAMU
TEIUIONIOTEPSMHU, KOTOPBIE BBIABAT CKPBITHIC 3aBHCHMOCTH HA OCHOBE IAHHBIX
TEIUIOTEXHUYECKOT'O PacyUeTa;

® pa3paboTaTh PEKOMEHIATEIBHYIO CHCTEMY BBIOOPA TEILIOM3OJSIMOHHBIX
MaTepuajgoB Ha ocHoBe ML ¢ DpuUMeHeHHWEeM pErpecCHOHHON MOIeTd W
IpajueHTHOrO OYCTHHT A,

® IIPOBECTH SKCHIEPUMEHTAIBHYIO IIPOBEPKY, IONYYEHHBIX  pe3yIbTaToB
pactera napameTpoB TEITOM30ALUOHHON KOHCTPYKIIUH.
OGbexT neeaenosanus — MamuHHOe 06ydenue (ML) B 9KCIIEPTHOM cricTeMe
TCIIIOTEXHUYECKOr0 pacyeTa OrpaXIatoluX KOHCTPYKIUH 3aHUi U COOPYKEHMIA.
IIpeamer ucciienoBanusi — pUMEHEHNe METOIOB MAITHHHOTO OOy YeH S ISt
ONTHMM3allU¥, AaBTOMATHU3AllMKM U IIOBBIMICHUS TOYHOCTH TEIIOTEXHUUSCKIX
pacyeToB, KOTOPBIA BKIIFOYAET: ONpeleleHne TEIIOYCTOMYNBOCTH KOHCTPYKIIHIL,
aHallu3  TMAPONPOHMIIAEMOCTH M BO3JYXOIPOHUIIAEMOCTH  MAaTepHAlOB;
[IPOTHO3MPOBAHUE TEIUIOBBIX IIOTEPL W SHEProOMOTPeOIeHHUS 3AHWIL; BLITBICHIE
CKPBITBIX 3aKOHOMEPHOCTEH, BIUSIOMMX Ha SHEProd(G(PEeKTUBHOCTS.
MeToabl wuccsienoBaHMsl - MamuHHOEe OOyYeHHE C WCIOJIB30BAHHEEM
PETPECCHOHHON MOJENM M TPaJWEHTHOro OycTHMHra, o0paboTKa IaHHBIX
TEINIOTEXHUYECKOro pacdeTa sl BbIIBJICHHS KOPPEISIUi U 3aKOHOMEPHOCTEd,

TCIINIOTEXHUYECKOE MOJZCJIMPOBAHUEC CHUMYISIIUN IIOBEICHUS KOHCTpYKHI/IfI B
Pa3HBIX KINMAaTUYECKHUX YCIIOBUAX.

Haquaﬂ HOBH3HA pe3yJIbTaTOB 3aKJIIOYAETCHA B cileayomem:

® paspaboTaHHas 3KCIEPTHAs CHCTEMa C MAITMHHEIM OGydeHueM (ML) mns
TEIIOTEXHMIECKOTO pacyeTa B OTIMYKE OT TPAIUIMOHHBIX METOIOB HCIIOIb3YeT

3



ML-anropuT™bl I aBTOMATHU3WPOBAHHOTO aHajiW3a M  IIPOTHO3HUPOBAHUS
TEIUIOBBIX  XapaKTePUCTUK OrpaXKJaloIUX KOHCTPYKIMUA C IIPUMEHEHUEM
VCKyCCTBEHHOI'O WHTEJUIEKTa ISl ONpeAeNIeHUs] ONTHUMAalIbHBIX MAaTEpUAIOB WU
KOHCTPYKTUBHBIX peIIeHU;

® TIpuMeHeHue MeTo0B ML NI OlIeHKHU TeII0yCTOMYUBOCTH,
MAapOIPOHUIIAEMOCTH W BO3AYXOIPOHUIIAEMOCTH  ITO3BOJIUT  YYHUTHIBATh
HeJIMHeHbIe 3aBUCHMOCTH MeXAy HapaMeTpaMy KOHCTPYKIUU, KIUMaTUYECKAMU
YCIOBUSIMH M 3KCIUTYyaTallMOHHBIMHM XapaKTEPUCTUKAMU, YTO CIIPOTHO3ZUPYET
MIOBEJIEHNE MaTePUAJIOB B PA3IMYHBIX KIIMMATUUECKHAX 30HAX C YUIETOM UX CTAPEHHUS
U Jlerpaialiy;

e pazpaboranubit anroput™M ML moabepet HAaMITyUIINi COCTaB U
KOHQUTYPALMIO CTPOUTEIIBHBIX MAaTEPHAIOB C y4eTOM 3Heprod(d(eKTUBHOCTH U
HKOHOMHUYECKOH 11eJIecO00pa3HOCTH ¢ TMpesioKeHNeM WHHOBAIIMOHHBIX peIIeHU
10 CHIDKCHUIO TEIUTOTIOTEPH ¥ MTOBBIIICHIIO SHEProd(pHEeKTUBHOCTH 3aHUH.

IIpakTH4yeckasi 3HAYMMOCTb NOJYYEHHBIX Ppe3yJbTAaTOB: YIy4IlIeHHE
KayecTBa TEIUIOTEXHUYECKOTo pacuera 3a CyYeT IPUMEHEHHS MEeTOJOB
WCKYCCTBEHHOT'O WHTEIJIEKTa, IIOBBIIeHNe SHeprod@PexTUBHOCTA 30aHUN U
CHIDKEHUE DKCIUTyaTallMOHHBIX 3aTPaT, CO3[IaHUE WHTEINIEKTYaJIIbHOU 3KCIEPTHOU
CHUCTeMBI,  CITOCOOHOW  pPEKOMEHJOBAaTh  ONTUMAJbHBIE  PEIIeHUs I
IIPOEKTUPOBAHUS U MOJEPHU3AINHU 3IaHUIA.

PesynbraThl  3KCHEPTHOM  CHCTEMBI  TEIUIOTEXHUYECKOTO  pacdeTa
OrpaX{TafOINX KOHCTPYKIIMH HCIONB3YIOTCS B ydeOHOM mporecce KI'TY wum.
W.Pa33akoBa npu MpOBEIEHUN HAyUYHO-UCCIEIOBATENBCKUX PabOT.

IJKOHOMHYECKAs] 3HAYHMOCTh NOJY4YeHHBIX pe3yJbTaToB. OKCIepTHas
CUCTEMa TEIUIOTEXHUYECKOTO pacueTa OrPaKIaroluX KOHCTPYKIWI BHEIpPEHA B
KBIprel3ckuii  MHXEHEPHO-CTPOUTENbHBIM  mHCTUTYT uM. H. HcaHosa.
[IpenmonaraemMslil mpsiMoil sKoHOMUUECKHUN 3(PPEKT OT ee BHEAPEHUS COCTaBIIsIeT
Gomee 40 % 3a cUeT CHIDKEHHS 3aTpaT Ha HCIOJIH30BaHUE TEIUIOM3OIUPYIOIINX
MaTeprajoB TIO BBIJAHHOMY 3aKIIOUYEHHIO, YTO CIIOCOOCTBYET YIIyHILIECHHUIO
KauecTBa  OrpaXKJaloInedl  KOHCTPYKIIMH, HUTO  CIIOCOOCTBYET  SKOHOMHUU
sHEepropecypcoB Ha 6oiee 50% B rof.

OcHoBHBIE pe3yabTaThl, BHIHOCHMbIE HA 3aIINUTY:

e pa3paboTKa HKCIEePTHON CUCTEMBI TEIIIOTEXHUYECKOT0 pacdeTa ¢
IIpUMeHeHreM MamuHHoro obyderus (ML) cmocoOHOM —aBTOMaTW4ecKd
aHaAJIU3UPOBATH TEII0YCTONYHUBOCTb, IIapOIPOHUIIAEMOCTh u
BO3yXOIIPOHUIIAEMOCTh OTIPaXKIAIOUIMX KOHCTPYKIMN € HcHojib30oBaHneM MIL-
QITOPATMOB  JUII  [POTHO3UPOBAHUS  TEIUIOBBIX  XapaKTepUCTUK U
5Heprod3()PeKTUBHOCTH 3IaHHUIH;

® IIPUMEHEHHE METOJOB MAIMMHHOTO OOydYeHUs [  ONTUMHU3AINU
IIPOEKTUPOBAHUSA M OKCIUIyaTallud 3JaHUN I TOpeJcKa3aHWs TeIUIoNoTeph U
BHEProNOTPEOIeHNUS AJIsl ONIPEICTICHUS ONTUMAIBHBIX [TapaMeTPOB TETUIONU3OJISIIH
U KOHCTPYKTHMBHBIX PEIIEHWNA C Y4YeTOM KINMAaTUYeCKUX YCIOBUU W
9KCIUTyaTallMOHHBIX PEXUMOB;

® BbBIABJICHHUEC CKPBLITBIX 3aKOHOMepHOCT€fI B TCINIOTEXHHUYCCKUX
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XapaKTEePUCTHKAX OTPAKIAIONIAX KOHCTPYKIKI ¢ HCIIONB30BaHHEM METOHOB Big
Data st aHanmy3a MacCHBOB JaHHBIX O MaTepUallaX, KIIMMaTe, SKCIUTYyaTallMOHHBIX
tbakTopax.

e pa3paboTKa aJrOpUTMOB MAIIMHHOIO 00YYEHHUS [JIS TOBBINICHUS TOYHOCTH
TeIUIOTEXHUYECKMX pPAacyeToB C TPUMEHEHWEM PErpecCHOHHOW MOAEIH U
IPaJiieHTHOTO OYCTHHTA IJIS OBBIIIEHUS TOYHOCTH ITPOTHO3UPOBAHMSA TEIIOBBIX
MIPOLIECCOB.

e coznmaHMe 6a3bl JaHHLIX U Ha0opa o0yJaromux AaHHbEIX 1t ML-mMomenu
TeINIOTeXHUYeCKoro pacdera ¢ (OpMUpOBaHMEM OOMIMPHOrO — JaraceTa,
colepiKalero MHGOPMAalUI0 O CBOWCTBAX  CTPOUTENBHBIX  MAaTepHasoB,
KIIMMATHIECKAX JAHHBIX, Pe3yNbTaTaX HATYPHBIX OKCIIEPHMEHTOB I O0ydeHHs
MOJIENIA Ha PealbHBIX W CUMYJIIIMOHHBIX JaHHBIX (IS MOBBIIIEHUS TOYHOCTH U
Ha/Ie’KHOCTH.

JInunplii Bkaax aBropa. OCHOBHBIE pPE3yIbTarbl, W3JIOXKESHHBIC B
JUCCepTallMy, MONydYeHBl aBropoM Im4HO. B paborax [4], [5] coaBropam
n.1.u.Kyryesy M.JI. u k.T.H. Maro3umoBy b.C. nmpuHaexar mocTaHOBKa 3a1a9y U
HaIlpaBJIEHUe ee PellleHus], B pa3padoTKe pean3aliuy ajJIropuTMOB.

Anpo6amusi padorbl. OCHOBHBIE pE3yNbTaThl BHIIOJHEHHOH —paboThI
IIPENCTABIEHEl Ha CIEAYIOUUX HAydHBIX KOH(MEPEHIMAX MEeXTyHapOTHOIO H
pecIryOIMKaHCKOTO YPOBHS:

1) mHa MexyHapOoaJHOU HAyYHO-TIPAKTHIECKON KoH(bEepeHITII
«THGOPMAITMOHHbIE TEXHOJOTMHA B ABHH: COCTOSHHE, IIPOOIEMBI U
nepcrieKTuBbl ITPA-2014».

2) Ha [II-MexryHapoaHou MEKBY30BCKOM HayYHO-TIPAKTHUYECKON
KOH(pEPEHIINN KOHKYpCa HayUHBIX JTOKJIAJ0B CTYIEHTOB U MOJObBIX YUEHBIX
«/lHHOBAIIMOHHBIE TEXHOJIOIMH U TIepeIoBbIe perenns» 20135r.

3) Ha MexTyHapOoIHOR HAyJHO-TIPAaKTUIECKON KoH(bepeHIII
«COBEpIIEHCTBOBAaHNE MPOTHO3UPOBAHUS U YNPABIEHUS CTUXUHHBIMU
oencrBusMu» 20167,

4) ma MexXIyHapOoIHOU Hay9IHO-IIpaKTHIecKol koHdepenmun «COBpEMEHHBIE
npobeMsl W IYTH pasBUTHS 3allUTHl HACENEeHWs ¥ TEPPUTOPUU OT
ype3BBIYAMHBIX cuTyarmiy 2016r.

5) ma MeXayHapoaHOW HaydHO-TIpaKTHIecKod koHdepeHuun «CoBpeMeHHbIE
TPEH/IbI B CTPOUTENBCTBE: MPOOIEMBI ¥ IyTH UX pemterusn 2023T.

Kpome Toro, pesynsrarsl Bouuty B oTdeTsl HMP mo OrokeTHON TeMaThKe
KBIPrBI3CKOI0 HHKEHEPHO-CTPOUTEIbHOr0 nHCTHTYTa MM. H. Hcarosa.

Iyomuxanua. OCHOBHBIE — pe3yibTaThl  JUCCEPTALOHHOW  paboTHI
oImy0JTMKOBaHbI B 9 paboTax.

CTpykTypa M 00bemM auccepranuu. JluccepranuoHHas pabora COCTOUT U3
BBE/ICHNUS, YETHIPEX IVIAB, 3AKIIFOUEHVS, IEPeUHs YCIOBHBIX 0003HAYEHWH, CIIACKA
FCIIONIF30BaHHBIX NCTOYHUKOB ¥ mpuiokenuit. Comeprxanue pabOThI U3JI0XKEHO Ha
151 crpanumax. Jluccepraius cogep Ut 33 pucyHka 1 21 Tabiuiry.



‘MeTtozapl MalIMHHOTO OOYYEHWS, MPUMEHUMBIE ISl SKCIIEPTHOM CHCTEMEI
TEIJIOTEXHUYECKOIO0 pacueTa B YaCTHOCTH PErpecCHOHHBIE MeTOABI (IMHelHas
perpeccus, rpaiueHTHBINA OyCTHHT).

Jluneiinasi perpeccHsi IOIXOIUT IS CIIy4aeB, KOTJa 3aBUCHMOCTE MEXKILY
BXOIHLIMM  IIapaMeTpaMu  (TemIeparypa, JaBIE€HHE, pacxoi, CBOMCTBa
TEIIOHOCUTENSA) K BbIXOAHBIMEH (moTepu Teruta, KIIJ[ cucreMbl) MOXHO
aNMpOKCHMUPOBATE TMHENHON (QyHKIMEN IS OIIeHKH TapaMeTpOB TEILTONEpeIauHn,
TEIUIOBBIX II0TEPH, 3PPEKTUBHOCTH TEILIOOOMEHHUKOB.

I'paguenTHBIH OYCTHHI ITO3BOJISIET CTPOUTH CIIOJKHBIE MOJEIN HA OCHOBE
aHcamOJell IepeBbeB PEIIeHNH s MPOrHO3UPOBAHUS TEIUIOBBIX XapaKTE€PUCTHK
o0opyZoBaHNS Ha OCHOBE WMCTOPUYECKHX MAHHBIX, IMATHOCTMKM aHOMAIW u
ONTUMU3AINK I1apaMeTPOB, BBIABIAET KaKue IMapaMeTphl KOHCTPYKIHMH OOJIbIIe
BCETO BIMSIOT Ha KO3((UIMEHT TeIuronepeaayn (TermIompoBOIHOCT MaTeprana,
TOJIIIMHA KOHCTPYKLUHY, HAPYXKHAsI TEMIIepaTypa).

Mogaesab 3KcnepTHON CHCTEMBI:

1. ba3a 3HaHu#, KOTOpas CONEPKUT MHGOPMAIIUIO 0 MaTepHranax (CBOUCTBA,
KOO(QQUIUEHTHI TEIUIONPOBOJHOCTH ¥  TEIUIOOTAAYM), CTPOUTEIHHBIX
dIleMeHTax  (THHOBas  KOHCTPYKIWS),  KIUMATUYECKUX  YCIOBHAX
(TemIlepaTypbl BHYTPM ¥ CHapy»u). basa 3HaHWM IpeNCTaBIeHA B BUJE
Habopa IpaBwi, PaKTOB U IBPUCTUK.

2. MexaHu3M BbIBOAA, KOTOpas MCIIONB3YET 3HAHMS, ComeprKalpecs B 6asze
3HAHUW, I IPUHATHAS PENIeHUM X BBIBOJAa PEKOMEHIAIMM M0 pacdery
OTpa)kIaloIUX KOHCTPYKIUNA. MexaHu3M BBIBOJIA Peaan30BaH C IOMOIIBIO
JIOTHYECKOTO BBIBOJA M MAaTeMaTH4YecKOW MOJIENH pacyeTa TOJIIWHE
TCTUIOU30JIALIMOHHOIO MaTepraa B yCIOBUSX HEOIIpeIeIeHHOCTH.

3. AUropuT™MBl pacdera, KOTOPBIE WCIONL3YIOTCS JJIs  ONTHUMAIBHOTO
TEIJIOTEXHUIECKOTO PacyeTa Ha TeII0yCTOHYUBOCTD, TAPOIIPOHUIIAEMOCTE U
BO3IYXOIPOHHUIIAeMOCTb.

4. Mopgear JHMHelHOH perpeccumm, Koropas OyIeT IIpeiCKa3bIBaTh
TCTIOTEXHUYIECKME XAPaKTEPUCTUKU OTPaKIAIONINX KOHCTPYKIHUMA, ITyTeM
IIOVCKa HAMTYYIIEH IPAMOM, KOTOPask MUHUMU3UPYET CPETHEKBAIPATUIHYIO
OIHMOKY MeX Iy IIpeCKa3aHHBIMHU W PEATbHBIMU 3HAYEHUIMHU.

5. MuTepdeiic moiab3oBaTesass o0ecreyrBaeT B3aMMOMAEHCTBUHE MEXKIY
IIOJIb30BATENIEM U CHCTEMOHM, KOTOPBIM pealn30BaH C  IIOMOILBIO
rpauUecKoro IIPeCTaBICHHUs B BUIE OKOHHEIX ()OPM.

6. Moayab coBeTOB M 00BSCHEHHH, CONEPXUT PEKOMEHIAINN: [0 BEIOOPY
MOIXOJAIIMX MaTePHaIoB U KOHCTPYKUUH aiis oOecriedenus 3hheKTUBHON
TEIUIO3AIMUTEl 3JaHUi C y4eToM (U3UUECKUX CBOMCTB, IO ONTHUMM3AIUN
KOHCTPYKTUBHBIX ITapaMeTPOB s IOBBIIIEHUS SHEProd(pGeKTHBHOCTH U
xoMbopTa B  TIOMEINEHUSX,  BKIOYas  W3MEHEHHe  TOJIIWHEI
TEIUIOU30JIILUOHHEIX CIIOEB.

7. Monysib npuoGpeTeHus 3SHAHHI COIEPIKUT 3HAHUS ONTUMAIBHON TOJIITHHBI
TCIUION30JIAIMOHHOIO MaTepHalla C Y4eToM TakuxX (aKTopoB Kak:



KIIMMaTUYICCKHUEC YCIJIOBUS, ’I‘pe6OBaHI/IH TCIUIOIIPOBOOHOCTH MaTe€purala, TUII 1
COCTaB orpamz[afomeﬁ KOHCTPYKIIUH.
MexaHH3M JJOrHYE€CKHX BbIBOJOB CONCPIKUT JIOTHYCCKHC IIPABUJIA, y'CJIOBI/Iﬁ

¥ BBIBOZIOB JUIsl 0a3bl 3HAHUM DKCIIEPTHOM CHCTEMBI TEILIOTEXHUYECKOTO pacdéTa
OrpaKNAIOIIX KOHCTPYKITHIA:

1.

Ecnu Tommuna crensr Gombire, yem 30 CM, ¥ HCIOJIB3yeTCs MaTephal C
BBICOKOW  TEIUIOIIPOBOJHOCTBIO, TO TEIUIOIOTEPH d[epe3 CTeHy OyayT
BBICOKMMHU.

Ycnosust:  TommuHA CTeHBI > 30 C©M, Marepwan; WMMEET BLICOKYIO
TEIIONPOBOJHOCT.

BhIBOI: BEICOKHE TEIIIONIOTEPH Uepe3 CTEHY.

Ecnu BHEmHAsS TeMIepaTypa HIDKE, YeM BHYTPEHHSS TeMIIEpaTypa, U HeT
YTCIUICHHSI, TO TEIUIONOTEPH Yepe3 Orpa)<Ialollue KOHCTPYKIUU OymyT
3HAYUTEIHHBIMU.

VeioBus: BHEMIHAS TeMIlepaTypa < BHYTPEHHSS TeMIIepaTypa, OTCYTCTBHE
yTEIUICHUS.

BeIBOJ: 3HAUUTENBHEIE TEIUIONOTEPH Y€PE3 OIPaXKJAIOIIHE KOHCTPYKITHH.
Ecnmu xosduiuenT Temnonepeqadn Orpaxuaroniell KOHCTPYKIMH BEIIIE

JOIIYCTUMOT'O YpPOBHs, TO OHa HE COOTBETCTBYET SHepFOCGGPGFaIOHII/IM
CTaHIapTaM.

Ycnosue: K03QGHUITUEHT TeIIonepeaauu > oIy CTUMBIA YPOBEHb.
BBIBOII: HECOOTBETCTBHE 3HEProcOeperaoIiM CTaHIaPTaM.

4.

Ecii BiaXHOCTH BHYTpY IToMeteHws Bbiie 70%, 1 TeMIeparypa Hapy>KHOTO
BO3JlyXa HIDKE, 4eM BHYTPH, TO BO3MOXKHO 0Opa3zoBaHHE KOHJeHcara Ha
BHYTPEHHEW ITOBEPXHOCTH OTPayKAAIOIINX KOHCTPYKITHIA.

YcnoBust: BIaKHOCTh BHYTPH ITOMeIeHust > 70%, TeMiepaTypa HapyKHOTO
BO3yXa < BHyTPEHHSS TEMIIEpaTypa.

BriBoz: BO3MOXXHO 00pa3oBaHKe KOHIEHCATA HA BHYTPEHHEH ITOBEPXHOCTH
OTPaXKAAOIUX KOHCTPYKITHH.

Ecnu Tennmounsonsamnys orpaxnaromieit KOHCTPYKIIUK yCUIEHHO MTPHMEHSIeTCs
B MeCTaX YCTaHOBKH CHCTEM OTOIUICHUS W KOHAWIMOHHPOBAHMS, TO
BO3MOXKHO YMEHBIIIEHHUE TEIUIONOTEPh B 3TUX 30HAX.

YcioBre: IpUMeHeHNe YCHICHHON TEeIUIOM3ONAIUM B 30HAX YCTAHOBKH
CHUCTEM OTOILIEHUS ¥ KOHAUITMOHUPOBAHUSI.

BrIBOZ: yMeHbIIIeHHE TEILTONOTEPS B 3TUX 30HAX.

PazpaboTannas  oKcIepTHas CHCTeMa TEIUIOTEXHHYECKOTO —pacdeTa

OrpaXXJaroIUX KOHCTPYKIMK C NPUMEHEHHWEM MAIIWHHOTO OOYUEHUsS UMEET DS
MIPEUMYIIECTB 110 CPABHEHUIO C 3apyOe)KHBIMHU aHAIOTaMU:

CYB/: nanumume cucTeMsl ymnpaBieHHs 0a3oii mammbx Microsoft SQL
Server.

ApXHTEKTypa: KIMEHT-CepBepHas IporpamMma, KOTopas pasjieleHa Ha
KIIMEHTCKYIO U CEPBEPHYIO YaCTH.

SI3bIK MPOrpaMMHPOBAHHS: SKCIIEPTHAS CHCTEMA pa3paboTaHa Ha BEICOKOM:
00BbEKTHO-OpPHEHTUPOBAHHOM si3bIKe CH.



- Ya0o0CTBO HCHIO/IB30BAHHS: WMEST WHTYHUTHBHO IIOHSTHBIA U IIPOCTOH
uHTepdeiic, YTO [enmaeT ero Jerko JOCTYIHBIM [JiS HEKEHEPOB U
IIPOEKTUPOBIIUKOB Pa3INYHbIX YPOBHEH KBATU(DUKAITIH.

- Hopmarusnas 0a3a: TeXHWYECKHe XaPaKTEPUCTHKHA  OTPaXKIAIOIIUX
KOHCTPYKIMIA B 0asze 3HaHm mpuBozstcs coriacuo CHullam Keipremsckoii
PecryGukwn.

- Bpicokasg ToYHOCTB: cHcTeMa CrHOCOOHA aHATM3UPOBATH  OOJBIIOE
KOJIMYECTBO JAHHBIX U IIPUHUMATh TOYHBIE PEIICHUS.

- T'ubKoCTh: BO3MOKHOCTh U3MEHSTH U HACTPAUBATh MPABUIIA ¥ IIPOIEAYPEL B
COOTBETCTBHMHM C U3MEHSIOIUMUCS YCIOBUSIMH U TPEOOBAHMSIMHU.

- Bo03MO0KHOCTBL HCIOJIBL30BAHMS HA Pa3JIHYHBIX IIATGOPMAX: SKCIIEPTHAS
CHCTEMa MOXKET paboTaTh KaK Ha KOMITBIOTEPAX C ONEPAIMOHHON CUCTEMOM
Windows, Tak 1 Ha KOMIIBIOTEPAX C ONEPAIMOHHO crucTeMoil Linux.

- BriBoxg pesyabTaTa pacuera: SKCIEPTHOE 3aKIIOYEHHE B TEKCTOBOM
popmare comepxamuil MoApoGHOE ONUCAHKE PE3yILTATOB, a TAKKE B BUJE
rpaduka.

- CrouMoOCTB: HEBBICOKAs CTOMMOCTH 110 CPaBHEHHIO C BhINIEyKa3aHHLIMH
SKCIIEPTHBIMU CUCTEMaMH.

Meronsl MammHHOrO O0Oy4eHUs, TakuX Kak JHMHEHHas perpeccus u
IPAMEHTHBIA OYCTHHT, B 9KCIIEPTHBIX CHCTEMAaX TEIUIOTEXHUIECKOIO pacueTa JaeT
psO IPEUMYINECTB: BBICOKAsl TOYHOCTh PACUeTOB, aJallTUBHOCTh K H3MEHEHUSIM
YCTIOBHUH, MOIEIN MAaIIMHHOIO OOy4YeHHS MOTYT OBITh M1000ydYeHBI Ha HOBBIX
J@HHBIX, YTO TIO3BOJISIET OKCIIEPTHOM CHUCTEME aJalTHPOBAThCI K H3MEHEHHUSIM
pabounX YCIIOBHM, aBTOMATH3AIUs CJIOKHEIX BBIYMCIEHWI II03BOJIIET 3aMEHUTH
TpaJWULUOHHBIE TPYTOEMKHE TEIUIOTEXHUYECKUE pacueTbl, YCKOpss MpoIece
IIPOSKTUPOBAHMS ¥ JUATHOCTUKM 000PYI0BaHHUS, UCKIFOYAsl 4eI0BEUECKUM PaKTop
IpU OLCHKE IIapaMeTPOB CHUCTEMBI, OOHApYXEHHE CKPBITBHIX 3aKOHOMEPHOCTEH
MEXIy IapaMeTpaMy, KOTOpbIE TPYOHO YYECTh TPAAUIIMOHHBIMA METONAMH,
yIydllleHue  TUArHOCTMKM ¥ IIPOTHO3UPOBAHUS,  YHHWBEPCAIBHOCTH |
MAacCIITa0MPYeMOCTh KaK Ui JIOKAIBHBIX YCTAHOBOK TaK M IS MAacIITaOHBIX
cucreM. JIunelinas perpeccus U rpaJUeHTHBIA OYCTHHT — MOIIHBIE HHCTPYMEHTHI
ANl 3KCHIEPTHBIX CHUCTEM TEIUIOTEXHUYECKoro pacueTa. JImHeitHas perpeccus
IOZXOMUT ISl HHTEPIIPETUPYEMBIX U IIPOCTHIX MOJENeH, Tora KaK rpaIreHTHEIHA
OyCTMHT — IS CJOXHBEIX HENMHEHHBIX MPOIECCOB, OOECHeurBas BHICOKYIO
TOYHOCTB ¥ HaJ€KHOCTH TIPOTHO30B.

Cymu6exoBa A.K.: Jloxnan okonuen. Criacubo 3a BHEMaHNe!

BOIIPOCHI ITO JOKJAQY

HNaBasToBa b./I. — nouenr.

1. Bonpoc: TIpumenseTcs 11 perpeccuoHHast MOJIEb B 9KCIIEPTHON CHCTEMe
pacu€Ta orpaxKIarolux KOHCTPYKITHH?

OTtser: PerpeccronHas Moesnb B 9KCIIEPTHON CHCTEME TEIIOTEXHHUECKOTO
pacueTa OTPaXNAMOIIMX KOHCTPYKUMHA MCIOIB3yeTCsl IS IPOTHO3UPOBAHUS
TETUIONOTEePh MIIM TEIUIOBBIX XapaKTEPUCTHK KOHCTPYKLUN Ha OCHOBE Pa3IMnYHbIX
BXOJHBIX IIapaMeTpOB, TaKWe KaK TONIMHA Marepuaia, KodhhuIiment



TEIIONPOBOIHOCTH MaTepuaa, IIOMaah KOHCTPYKIIMHI, TEMIIEPATYPHBIC YCIIOBUS
BHYTPH ¥ CHApPYKH ITOMEIIEHNs, THII KOHCTPYKITUH 1 IPYTHE, Ul CO3TaHUs TaKOH
MO/ OBLIY BBITTOJIHEHBI CIIEIyIOIIUe [Iaru:

CGop MaHHBIX: JAHHBIE O PA3IUYHBIX OrPAKIAIOIINX KOHCTPYKIMAX, HMX
XapaKTEPUCTUKAX ¥ IIapaMeTpax OKpYyKaloIleW Cpenbl, MAaHHbBIE, KOTOPbIE
OXBaTbIBAIOT IIUPOKMI TUATIA30H YCIOBUM U THIIOB KOHCTPYKITUH.

IpenpapureiabHast 06paboTka NaHHBIX: 00paboTKa MaHHBIX, BKIIOYAs
OYMCTKY JAHHBIX OT BHIOPOCOB, 3aIlOJHEHWE IPOMYIIEHHBIX 3HAYCHUH |
MacuITabupOBaHue MPU HEOOXOTUMOCTH.

BpiGop perpeccHOHHOW MoJead: JMHEHHAs perpeccus ABJIAETCA
5O GEeKTUBHBIM METOJOM Ul TeIJIOTEXHMYECKUX PacdeToB OIPaXKAArOIINX
KOHCTPYKIIUM, KOT/Ia 3aBUCUMOCTH MEKly BXOIHBIMU MMPU3HAKAMU U BBIXOJHBIMU
3HAYCHWSIMU JINHEHHBI.

OG6yuenne MOIeJH: pa3jeleHHe NAHHBIX Ha OOy4Yaroluii ¥ TECTOBBIH
HaOOpbI, HACTPOMKY I'HIepIapaMeTpOB MOJENH 1 OLEHKY ee IIPOU3BOTUTEILHOCTH.

OueHKa MOIEJIH: OI[EHKA TPOU3BOIUTEILHOCTD MOICIH Ha TECTOBOM Habope
JaHHBIX, KOTOpas 0000INaeT JaHHbIE W CIOCOOHA [elaTh TOYHBIC IIPOTHO3BI HA
HOBBIX JTaHHBIX.

Hcnosb30BaHHe MOJEAH: Ui IIPOTHO3UPOBAHHMS TEIUIOTEXHUYIECKUX
XapaKTEPUCTUK OTPaKIAIOIINX KOHCTPYKIMA Ha OCHOBE HOBBIX BXOJIHBIX AHHBIX.

MoHUTOPHHT u 00HOBJIEHHE! PeryJISIpHBIN MOHUATOPUHT
IPOU3BOMUTEILHOCTH, TIPH HEOOXOAUMOCTH, OOHOBIIEHIE MOZISIIH C Y4ETOM HOBBIX
JAHHBIX WX U3MEHEHWH B yCIOBUAX.

CypkeeB b. T.- k.3.H., JOlIEHT.

2.Bonpoc: KakoBa »skoHOMHYecKas 3S(QOEKTUBHOCTH OT IPUMEHEHHS
SKCIIEPTHOM CHCTEMBI TEIIOTEXHUYECKOTO Paciera OrPaKJaroIMX KOHCTPYKLHH?

Otser: IlpuMeHeHHe SKCIEPTHOM CHCTEMBI TEIUIOTEXHUYECKOIO pacdeTa
OTPAXIAOIINX KOHCTPYKIMH MOXKET NPUHECTH OKOHOMHMIECKHE BBITOABL B
3aBACHMOCTH OT KOHTEKCTA U KOHKPETHBIX YCIOBUN MPUMEHEHHS TaKue, KaK:

- CHIDKEHHE 3aTpaT Ha JHEPrHio, yBenuueHre 3(Q(EeKTHMBHOCTH MIPOU3BOACTBA B
clydae MPUMEHEHUS B IIPOMBIIIIEHHOCTH, ONTAMM3AIMSA TEIIOTEXHUICCKUX
XapaKTepUCTUK K YBEIUUeHUIO (G (OEKTUBHOCTH MPOIECCOB IPOU3BOCTBA 32 CUET
CHIDKEHMS TEIUIONOTEPH WU ONTUMU3ALUN TEMIIEPATYPHBIX PEXXUMOB;

- COKpaIlleHHe BpeMEHH ¥ 3aTpaT Ha IIPOSKTHPOBAHIE, HCIIONb30BAHNE KCIIEPTHOU
CHCTEMBI MOYKET YCKOPHT IIPOIIECC TPOSKTUPOBAHNS OTPAXKTAIOIIMX KOHCTPYKIIHH,
IIOCKOJIGKY OHA MOYKET aBTOMATHYeCKH BBIIONHATH CIIO)KHBIC TEIIIOTEXHMIECKHUE
pacdeTsl ¥ IPEIOCTaBITh PEKOMEHJAIMK, 3TO MO3BOJUT COKPATHTh BpeMI,
3aTpauMBaeMoOe Ha TPOEKTHPOBAaHME, M YMEHBIIUTH PAcXOIbl Ha OIUIATy Tpy.Ja
WH)XEHEPOB;

- MUHAMU3ALKs OIMOOK ¥ CHI)KEHIE PUCKOB, dKCIIEPTHAsA CHCTEMAa MOXKeT IIOMOYb
IPeNOTBPATUTh OIMMOKK B IIPOIECCE NPOEKTUPOBAHUS WM OKCIUTyaTalluu
KOHCTPYKIIMM, YTO MOXXET CHU3UTh PHCKHA BO3HHUKHOBEHHS JOPOrOCTOSIIMX
nedeKTOB WM IIPoOIieM B OyLyILeM;



- yJIydIlIleHue KadyecTBa, ONTUMHU3AlUs TEIUIOTEXHUYECKAX XapaKTEPUCTHK MOXKET
IPUBECTH K YIyUIIEHNAIO KAUeCcTBa OTPAKIAIONINX KOHCTPYKIHM ¥ KOM(OPTHOCTH
BHYTPEHHEH Cpenpl TIOMEIIEHWM, YTO MOXKET IIOBLICHTh HX CTOMMOCTH W
MIPUBJIEKATEIFHOCTD JJISI KIIMEHTOB UM apeHIaToOpOB,;

- COKpallleHHe 3aTpar Ha OOCTy>XMBaHWE M PEMOHT, yMEHbIIECHHWE Harpy3kd Ha
CHCTEMBI OTOILICHMS, BEHTWJIAIMN ¥ KOHAWIIMOHUPOBAHUA BO3JIyXa, a TaKKe
TIpeIoTBpaIlieHIe TIPoOIieM ¢ TeIUIOBBIMU YTEUKaMU, MOXKET COKPATUTh 3aTPaThl Ha
o0cITy>)KMBaHUe Y PEMOHT 3IaHUM.

AbpynaeB A.A.- K.T.H., JOLEHT.

3. Bonpoc: Kakue craTucTiyeckue AaHHBIE NPUMEHSIOTCS B OKCIIEPTHON
CHCTEME TEIUIOTEXHIMYECKOTO pacueTa OrpaKIatolNX KOHCTPYKII?

OtBer: B  53KChmepTHBRIX  cUCTEMax  TEIUIOTEXHUYECKOIO  pacuera
OTPKIAIOIMIMX KOHCTPYKIMHA  MCIIONB3YIOTCS  CTATUCTUYECKHME JaHHBIC B
3aBHCHUMOCTH OT KOHKPETHBIX TOTPEOHOCTEN 1 3a/1a4 CUCTEMBI, TAKHE KaK:

- JaHHBIE O TOTpeONIeHWH DSHEPruH, pacxol OSHEPIMM Ha OTOIUIEHHE W
KOHIUITMOHUPOBaHUE MTOMEIEHIH B Pa3IMYHbIX KIIUMAaTUIECKUX YCIIOBUAX U THUITAX
3M@HUi, KOTOPBIE HUCIIONB3YIOTCS TS aHanm3a 3QGEKTUBHOCTH TEILIOU3OISINY U
OIITHMM3AITUN TEINIOTEXHUUYECKUX XapaKTePUCTUK KOHCTPYKIIHA;

- KJIUMAaTHYeCKHe JaHHBIE O CPEeIHECYTOUYHBIX M CPEIHErOoJOBBIX TeMIleparypax,
BJIAXKHOCTH, CKOPOCTH BETpPa M COTHEUHOU paraliiy VI OLEHKU TEIJIOBBIX ITOTEPh
¥ TETUIOBOTO OajlaHca 31aHus;

- TEeXHUYECKHE XapaKTepPUCTUKX MaTephajoB TEIIONPOBOAHOCTH, IIOTHOCTH,
TEIUIOEMKOCTH W JPYIUX  TeIUIOQU3WYeCKMX  CBOWCTBAX  MAaTepHaloB,
UCITOJIB3YEeMBIX B KOHCTPYKIMSIX JIJIS pacdeTa TeIUIOBBIX XapaKTEPUCTHK.

- CTaHAApThl W HOPMATWBEI, PETYIHpYIOIIre 3HeprodGhexKTUBHOCTh 3[AaHUA H
TpeOOBaHUS K TEILTON3OJISINH I 0OecTiede sl COOTBETCTBUS IIPOEKTOB;

- pe3yabTaThl TEIUIOTEXHUYECKUX HCIBITAHUM IS IIPOBEPKU TEIJIOTEXHMYECKUX
XapaKTePUCTUK OTPaKTAIOIMNX KOHCTPYKIIUHM.

Kapumb6aeB T.T.- K.T.H., 10LeHT.

3. Bonpoc: Kakpe UML- muarpamMmsl ObUTH NIPEMEHEHBI B pa3paboTke
OKCIIEPTHOM CUCTEMBI TETIOTEXHUUECKOTO pacueTa OrpaJaroIluX KOHCTPYKIUI?

OTtBet: B pa3zpaboTke SKCHEPTHOM CUCTEMBI TEILIOTEXHHUYECKOTO pacdeTa
OrpaykIaroNuX KOHCTPYKIMK ObLTH pazpaboTansl ciexyromue quarpammbl UML
(Unified Modeling Language):

- JWarpamMma BapHaHTOB HCIIOJIb30BaHUS, IOKA3bIBAET B3aUMOIEHCTBIE MEKTY
CHCTEMOH ¥ ee OKpy)KeHHeM (MOJb30BaTeNSIMH), HICHTUGHUIUPYET OCHOBHBIE
(QYHKIIMOHATFHBIE BO3MOYKHOCTH CUCTEMBI;

- JuarpaMma KJIaccoB, OIKCHIBAET CTPYKTYpPY CHCTEMBI, BKIIOYas KJIACCHI,
aTpuOyTHl KJIACCOB U CBSI3M MEXAY KiaccaMW i1 MOJEIMPOBAHHUS OCHOBHBIX
KOMITOHEHTOB 3KCIIEPTHOW CHCTEMBI, TaKMX KaK IIpaBWia, Oa3a 3HaHUH,
TI0JIF30BATEIHCKUAN HHTEPPEIic;

- JuarpaMma II0CJIeIOBaTeIbHOCTH, WIIIOCTPUPYET B3aUMOJIEHCTBUE MEXIY
00bEKTAMH B Pa3IUYHBIX CIEHAPUSIX UCIIOTH30BAHUS, MOXKET OBITh IONE3HOM IS
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IPEJCTaBICHM TOIO, KaK CHCTeMa B3aUMOJEHCTBYET C IIOJIB30BATEIEM WM
APYTUMU CHCTEMAaMM IIPY BBIIONTHEHUN TETUIOTEXHUYECKUX PACUETOB;

- JuarpaMMa COCTOSIHHUM, OIIMCHIBAET IMOBENEHHUE OOBEKTA WIM CHUCTEMBI B
3aBUCAMOCTHU OT €r0 COCTOSHMSA, MOXKET OBITh MCITONb30BaHa IS MOJIETHPOBAHMS
Pa3IAIHBIX COCTOSHUM SKCIIEPTHOU CHCTEMBI B TIPOIIECCE BBITOIHEHMS PACUETOB;

- JMarpaMma KOMIIOHEHTOB, IIOKa3bIBAeT CTPYKTYpPY UM 3aBHCUMOCTH MEXKIY
KOMITOHEHTAMH  CHCTE€MBI, MOXET OBIThb IOJNIE3HOM IS HUAEHTH(QUKALAN
KOMIIOHEHTOB, U3 KOTOPBIX COCTOMT OKCIEpPTHas CHCTeMa, TaKMX Kak
I10JIE30BaTEIbCKUAN HHTepPeiic, MOIyIH pacdera, Oa3a 3HAHUIA,

- JuMarpaMma pasBePTHIBAHUS, WILIIOCTPUPYET (QUBUYECKYI0 CTPYKTYpY
CHUCTEMBI ¥ pa3sMelleHre ¢ KOMIIOHEHTOB Ha allllapaTHOM OOeCIIeYeHHH, MOXKET
OBITH IIONIE3HOH JIS IOHUMAaHWS TOTO, KAK OKCIIEPTHAS CHCTEeMa Pa3BepTHBACTCS Ha
Pa3IMYHBIX cepBepax WM KOMIIBIOTEpax.

BricTyniieHne Hay9YHOT0 pyKOBOAUTEIS:

Kyryes Myxamenuii /lafineBad ITOKTOp TEXHUUYECKUX HAYK, IPOdeccop.

Brimonnennas paborta akTyaibHa, 0OCOOEHHO B HACTOSIIEE BpeMs, KOTZa
OIPaHUYEHHOCTH JHEPreTUYECKUX PECYpCOB, BBICOKAas CTOMMOCTH 3HEPIUH,
HEeTaTUBHOE BIIMSHUE Ha OKPYIKAIOIIYIO Cpe/ly, CBI3aHHOE C ee MMPOU3BOICTBOM, BCe
5TH (aKTOPhI yKa3bIBAIOT, YTO pasyMHeN CHUKATh MOTpeOIIeHne SHEPIHH, HeXKeIH
MIOCTOSIHHO YBEIUYMBATL €€ IIPOM3BOJCTBO. BO BceM Mupe yKe TaBHO BENETCS
MOWCK IIyT€H YMEHBIIECHUS SHEPronoTpeOleHrus 3a CYeT ero pamroHaILHOIOo
ucIonb3oBanus. Ha ceroguammuii eHb ONHUM W3 NPUOPUTETHBIX HAIpaBICHUH
sHeprocoepexeHuss B cdepe CTPOUTENBCTBA KHIBIX U OOIIECTBEHHBIX 3IaHHM
SBJISIETCSL  TEIUIOTEXHUYECKUH pacdeT OrpaXXJalolIuX KOHCTPYKIMA IIyTeM
UCIIONB30BaHYS POTPaMMHOI0 oOecredeHus, pa3paboTaHHOTO Ha OCHOBE HOPM M
NPaBUIT MPOEKTUPOBAHUS OTPAKAAIONUINX KOHCTPYKIUN PAa3IHUHOIO HA3HAYEHUS,
NpeAHa3sHAaYEeHHbIE UL  TEIUIOBOM  3aIUTBl  JKWJIBIX,  OOIIECTBEHHBIX,
IIPOM3BOJICTBEHHBIX, BCIIOMOTATENbHBIX, CEIhCKOXO3IMUCTBEHHBIX U CKIIAICKUX
3aHUMH.

C npumeHeHHEM IEPEIOBBIX TEIUIOM3OJSAIIMOHHBIX MATEPUAIOB ¥ HOBBIX
KOHCTPYKTMBHBIX DELICHUH peIIaeTcss 3a1adya IOBBIINICHHS YPOBHS TEIUIOBOM
3aIUTHI  3[aHUH, 4YTO CIOCOOCTBYET K CO3JAHWIO OKCIIEPTHOM CHCTEMBI
TETUIOTEXHUYECKOI'0 pacyera OrpaKAaroIINX KOHCTPYKIINH Ha TEIIOYCTORYMBOCTS,
IIAPOIIPOHUIIAEMOCTH ¥ BO3IYXOIIPOHHUIIAEMOCTb.

B pa6oTe ocoboe BHIMaHIE yeIeHO paspaboTKe 1 OIleHKE KOHCTPYKTHBHBIX
pelLIeHnH, TIO3BOJIIONIMX IIOBBICUTH YPOBEHb OHEProd(M(MEKTUBHOCTH 3IAHUIMA
KUIIOTO ¥ OOINECTBEHHOTO Ha3HAuUeHUs C  coONofeHneM TpeOoBaHMiA
MHUKPOKJIMMaTa peruoHOB KeIprer3ckoii PeciryGimk.

OTy BaXKHOCTh OTMETIIIN M PELEH3EHTHI, KOTOPhIE TaK AeTANbHO W3IIOKIIH
pe3yJbTaThl aHaiu3a paboThl, 32 ITO MM OJarogapHOCTH. XO4Yy OTMETHTH, UTO
BBIMIOJTHEH JOCTATOYHBIA OOBEM WCCIEOBAHUSA, KOTOPHIA ITO3BOIMI CHAENATH
BBIBO/IBI, ITOCTPOMUTH alrOpUTM. B paboTe umMeeTcs HOBU3HA U IPAKTHYECKOE
3HaveHve. CeroqHs Ml 3aciTylIalld pe3yJIbTaThl ee UCCIIEI0BAHUM U 51, KAK HAyJHbIi
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PYKOBOJIUTENh CUUTAIO, YTO padOTy MOKHO TIPEJCTaBUTH K CIEAYIOLIEMY 3TaIry
SKCIEPTHU3HL.

BpicTynieHre KOHCYJbTAHTA M0 CTPOUTEILHON TeIIOTeXHUKeE:

Mato3umoB bepaukya Cywmb6aeBn4 KaHAUAAT TEXHUYECKUX HaYK,
morieHT Kadenpel «IIpoekTupoBaHWe, BO3BeJCHHWE 3MaHUN U celcMocToiKoe
CTPOUTEIILCTBOY.

AkTyaabHoOCTh padorel CynmubexoBoit A.K. cBs3aHa ¢ TeM, 4TO 3KCIepTHAas
crcTeMa TeINIOTEXHUYECKOro pacdeTa OrpakIaloliuX KOHCTPYKIUN 00beIUHSET B
ce0Oe TiepeoBble TEXHOJIOTHH U 3HAHWS B OOJIACTH CTPOUTEIHHON TEIUIOTEXHUKH.
OHa [O03BONIIET MPOBOAUTH TOYHBIE PACUETHI TEIUIONEpeaaudl dYepe3 CTEHBI,
YUUTBIBasl pa3iuyHble (DaKTOPHI, TaKUe KaK MaTepHalbl KOHCTPYKLIMH, TOJIIIUHA
CIIO€B, KIIMMaTHYECKHe yCIIOBHs pernoHoB Keipreickoit Pecrybmuku.

DKcHepTHasl CUCTeMa UCTIOJIb3yeT COBPEMEHHBIE METOIBI MOJIEIIUPOBAHUS U
aHalu3a, YTO IIO3BOJISIET IIONy4aTh TOYHBIE PE3YyJbTAaTHl TEINIOTEXHUYECKUX
pacdeToB. ABTOMAaTH3UPOBAHHBIA TpOIlECC pacdeTa ITO3BOJSET CYIIECTBEHHO
COKpaTUTh BpeMs, 3aTpauynBaeMoe Ha MPOEKTUPOBAHUE U OLEHKY SHEPreTHIEeCKOMN
s dexTuBHOCTH 3naHuH. CrcTeMa TT03BOJISET TIPOBOAUTD PACUETHI IS PAa3TUIHBIX
TUAIIOB 3JaHWA W YCIOBHWM OKCIUTyaTallMW, YTO JellaeT €€ YHUBEPCAIbHBIM
MHCTPYMEHTOM JJIsI MHXXEHEPOB W IIPOCKTHUPOBIIMUKOB. biiaromapsi BOZAMOXHOCTH
OBICTPOrO0 M3MEHEHUS ITapaMeTpOB W YCJIOBUM, cCHCTeMa II03BOJIIET ITPOBOJUTH
aHaINU3 Pa3IUYHBIX BAPUAHTOB KOHCTPYKIIANA W BEIOWpaTh Haubonee 3pPeKTUBHBIE
peLIeHns] ¢ TOYKHU 3PEHUS TEITION30ISIUN.

B 3akmroueHwe, WCIONB30BaHWE MAIMHHOTO OOYYEHHWS B SKCIEPTHBIX
CHCTEMaX TEeIUIOTEXHUYECKOTO pacyeTa OrpaXKJarolIuX KOHCTPYKIMM SBISIETCS
Ba)KHBIM IIIaroM Ha ITyTH K CO3[aHUI0 SHEPTO3(PEKTUBHBIX U YCTONUNBBIX 3MaHUM.
JlaHHBI TONXOJ TO3BOJISIET HWH)XKEHEpaM U apXWUTEeKTOpaM IpUHUMATh Oolee
00OCHOBaHHEIE  TPOEKTHBIE  pEIIeHWs, YTO  CIOCOOCTBYET  CHUIKCHUIO
SHEPronoTpeOIeHus, MOBLIIICHHIO KOMGOpPTa B IMOMEIIEHUSX U YMEHBIIIEHUIO
HEraTUBHOT'O BO3JEMCTBUS Ha OKPY’KAIOIIYIO CPey.

Couckarens CymmbexkoBa A.K. mpoBerna 3HAYUTENBbHYIO H3BICKATEIHHYIO
paboTy B O0OJAacTH CTPOUTEIBHOM TEIUIOTEXHUKH, [IEMOHCTPHPYS CBOWU
NpoeCCHOHATTBHBIN WHTEepeC, MOTHBAIIMIO K WM3YyUEHHIO U Pa3BUTHIO, a TaKKe
TOTOBHOCTH NMPHUMEHSTH HOBBIE 3HAHWS M HAaBBIKW B O0JACTH TEIUIOTEXHUYECKOTO
pacueTa Orpa)KIaroIX KOHCTPYKIIUH, TpU 3TOM He uMest 6a30Boro o0pa3oBaHus B
001acT MPOEKTUPOBAHUS 3[TAHUN U COOPYIKEHUH.

Huccepranmonnass  pabora  coumckarens  CymnuOekoBoit — AnThiHAN
Kazax6aeBusr Ha Temy «Pa3zpaboTka WHOOPMAITMOHHON CHUCTEMBI IS TEILIOBOM
3AI0ATHL 3JaHUN B KIMMaTWUecKuX ycioBusx Kreipreizckoit PecryOonukmy,
IIpeICTaBICHHON Ha COUCKAHNE YUYEHO! CTEeTIeH! KaHAuaTa TEXHUYECKIX HayK I10
cunenuansHocTd  05.13.01 «CuctemHbIN aHanmu3, ymnpaBieHHWe U 00paboTKH

uaopmarnuy (10 OTPacisIM)» MOXKET OBITH IIpeICTaBIeHA Ha CIEYIONUIHM STall
OKCIIEPTU3HL.

12



BricTynuieHne peneH3eHTOB:

Komoepa buburyns bBefimenbexoBHa — K.T.H., J0IeHT Kadempsl
«MadopManuoHHbIe cucTeMbl B 3KoHOMEKe», 05.13.01- CucTeMHBIH aHanm3,
ylpaBjieHue U 00paboTka WHPOPMAIIHH.

AkTtyanpHOCTh paborbl CymmbekoBoii A.K. cBszama ¢ TeM, 4To Ha
CeTOHSAIIHUA €Hb OJHUM U3 NPUOPUTETHBIX HAIPABICHUN SHEPrOCOEPEKEHHS B
chepe  CTpOUTEIBCTBA JKMIBIX W OOINECTBEHHBIX  3JaHWH  SBISLETCS
TETUTOTEXHUYECKUN pacydeT OrpaKIarollUX KOHCTPYKIHMU IIyTEM HCITOIB30BAHUS
IPOrPaMMHOI0  O0ecIedYeHHs, pa3pabOTAHHOTO HA OCHOBE HOPM M IIPABHII
MPOCKTUPOBAHUS  OIPAXKIAIOIIMX  KOHCTPYKIIUM  Pa3sIUIHOrO  Ha3HAYEHHS,
IpeNHa3sHAYeHHBIE  JUI  TEIUIOBOM  3aIUTBI  JKWIBIX,  OOIIECTBEHHEIX,
IIPOU3BOJICTBEHHEIX, BCIIOMOTATENbHBIX, CEIhCKOXO3SHCTBEHHBIX M CKIAICKUX
3aHUM.

Crpykrypa pa6oTel: [luccepranuonHas paboTa MpeacTaBiIeHa YeTHIPhMS
rIIaBaMU BKIIIOYarolye B cebs monmaparpadsl, a Takke BBEIeHHE, 3aKII0UeHe U
CIIMCOK HCITOJIb30BAHHOMU JTUTEPATYPHI.

IlepBas rmaBa paccMaTpHBaeT OIMCaHWE W3Y4aeMOM IMpoOJIeMEI, 0630p
JTUTEPATypPhl U CYIIECTBYIOIIUX SKCIIEPTHBIX CHCTEM.

Bropas rmasa nocssimeHa MeTo1aM MaIliiHHOTO 00YYEeHNUS, IPUMEHUMBIE IS
TETUTOTEXHUYECKOTO pacyera B YAaCTHOCTU PErpecCHOHHBIE METONbI (JIHHEWHas
perpeccus, rpaiueHTHBINA OyCTHHT).

Tperes  rmaBa  mOCBfIlleHa — pa3paboTKe  OKCIEPTHOW  CHCTEMEI
TEIVIOTEXHUYIECKOr0 pacyeTa OrpaXIAIOIIMX KOHCTPYKIIMA Ha OCHOBE MOJENH
MAIIUHHOTO 00y4Y€eHUs C UCITOIB30BAHUEM PETPECCHOHHBIX METOIOB.

Yersepras riaaBa COIEPIKUT HKCIIEPUMEHTALHOE HCCIIe[0BaHME.

OCHOBHEIE TIONIOKEHUSI AUCCEPTALUM IIPEICTABIAIOT COOOM PEe3yIIBTaThl
HAYYHO-MCCIIEIOBATENIECKOM pabOThl, KOTOpBIE IEMOHCTPHUPYIOT CO3JaHUE WU
IIPUMEHECHHWE JKCIIEPTHOM CHUCTEMBI TEINIOTEXHUYECKOTO pacdeTa OrpamTarolluX
KOHCTPYKITMI, €€ TOYHOCThb, HAJEKHOCTh U IPUMEHHMOCTh B IPAKTHYECKUX
3a/1avax.

Couckarenem CynubexoBoii A.K. TpoaHaIW3HpPOBAaHEI TEOPETHYECKUE
paboTBI IO TeMe WCCIENOBaHUS X COCTOSHHUS HMHQPOPMAIMOHHBIX CHCTEM
TEIUIOTEXHWYECKOIO  pacyera  OrpaXKJaloIMX KOHCTpyKuwi. PaspaGorama
OKCTIepTHAs cHcTeMa « TemIoTeXHUIeCKUl pacdeT OrpaKAaronIuX KOHCTPYKIIH,
KOTOpas MOJIy4rIia aBTOPCKOE CBHUIETENBCTBO. Taxxke Obuta pazpaboTaHa MOIENb
OKCTIEPTHOM CHCTEMBI, KOTOpas JaeT 3aKkiIioYeHre Ha OCHOBe TpeOOBaHUiA,
n3noxeHHbIX B CHull KP 23-01-2009 «Temnosas 3ammra 3qaguti»y, CHull KP 23-
01-2009 «Crpourensnas Temnorexuuka», CHull KP 23-02-2000 «CtponTensHas
KIIUMaTONOTHsDy. CoMcKaTeNb JIMYHO YIacTBOBANA B MPAKTUIECKOM 3KCIIEPUMEHTE
OIIpeeJICHUS ONTUMAJIBHO JTOILyCTUMOTO YPOBHS TEIIOW3OIISIINH, U B ITOABENCHUN
€ro UTOTOB.

B xannmparckoil muccepraruu rnpeacTaBieHa pa3paboTaHHas METONONOTHS,
KOTOpast ONUCHIBAET IIard U MOIXOAbI K CO3IaHUIO SKCIIEPTHON CHCTEMBI, KOTOpast
BKIIFOYaeT cOOp M aHaIW3 IaHHBX, (OPMAIM3AIMIO DKCIIEPTHEIX 3HAHMUIA,
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pa3paboTKy MofeNneli W ajrOpuTMOB, a TakKe BaIWIAIMI0 ¥ BepU(HUKAIMIO
CHUCTEMBI.

K memoctarkam mguccepranuu CymubexoBoit A.K. oTHOCATCS opopMieHue u
HAIlOJIHEHKE CIIUCKA MCIIONB3YeMOM JTUTepaTyphl, B paboTe MCIIONL30BaHbI HE BCE
nMeromrecs MH(GOPMAIMOHHBIE DPECYpPChl, KACaroIluecsi aHHOM HpoOJIeMsl,
UMEIOTCS CTUNMCcTHYecKre omubku. Cumraro, 4TO IO aKTyalbHOCTH, HAy4YHOU
HOBM3HE, IIPAKTUYECKON 3HAYMMOCTH W O0BEMY BBINOIHEHHBIX HCCIIEOBAHUN,
pabora CymmGekoBoii A.K. cOOTBeTCTByeT TpeOOBaHMAM, IIPEIbsBIsSEMbIe K
KaHnuaaTckoi muccepranuu mo crermansHocTH 05.13.01 «CucreMHBIN aHaIM3,
yIpaBjieHue u 06paboTky HH(GOpMALUH (II0 OTPACIIAM)».

Bakarouenne. JluccepraiMoHHas paboTa couckarens CynubexoBon
AnteiHan KaszaxOaeBHbl Ha TeMmy «Pa3paboTka WH(MOPMAIIMOHHOW CHUCTEMBI IS
TEILIOBOI 3aIUTHI 3aHKH B KIMMATUUECKUX YCIoBUsX KeIpreizckoit PecyOmmkmy,
IIpEeCTABIIEHHON Ha COMCKaHWe YUeHOU CTEeNEHN KaHuAaTa TEXHHYECKUX HayK I10
cenmansHocTy  05.13.01 «CHcTeMHBI aHaimW3, yhpaBlIeHue H 00paboTKu
urdopManuu (10 OTPACTISIM)», TTOCIE BHECEHUS TOIOTHEHUH, NCIIPABIEHUN MOXKET
OBITB IIpe/ICTaBIeHa Ha CJIEeIYIOITUI 3Tall SKCIIEPTU3EL.

OTBeT coucKaTe il peleH3eHTy:

Vpaxaemas buburyns befimenOekoBHa, Onaromapro 3a JIeTaabHOE
pelleH3poBaHue Harredl paboThl, IMOJOXKUTENbHYIO OLEHKy. Bammm 3amevyanus
OyoyT yYTeHbI HAMU TIPH OKOHYATEIEHOM O(QOPMIEHUN PAaOOTEL

BbBICTYIIWJIN:

[s1608 HH. - K.T.H., q01eHT. X04y OTMETHUTh, YTO paboTa BEHIIOJIHEHA B
IMAPOKOM InTaHe. B gokmaze B OyoymieM HYXXHO OTPasuTh JUHAMUKY
DKOHOMHYECKOH  3(QGEKTUBHOCTH  MPUMEHEHWs]  OKCIIEPTHOM  CHCTEMBI
TEIUIOTEXHUYECKOIO PacdeTa OrpakIaronmx KOHCTpyKiwi. CunTaro, 4To padoTa
BLIIIOJTHEHA OOJbINas, COACPKUT HOBHM3HY M HMMEET IPAKTUYECKOE 3Ha4YCHHUE,
CIIEJOBATEIHHO, ¥ COOTBETCTBYET TPeOOBaHMSIM, MPEIbABIIEMBIM Ha COMCKAHHE
yUEeHO! CTeleH KaHIUIaTa TeXHWIEeCKUX HayK, U MOXKET OBITh IpeJICTaBlieHa K
CIIEAYIOIIEMY 3TaITy 3KCIEPTU3BL AUCCEPTALIMOHHOTO COBETA.

IIpencenarensb — K.¢p.M.H., JoneHT Kamapos M.T.

PaGora CymubexoBoii A.K. BbIIONHEHa Ha axkTyalbHYIO TeMy, Ha
JIOCTATOYHOM BBICOKOM YPOBHE, COJIEPKUT HOBU3HY K HMEET IIPaKTHIECKOe
sHayenue. [locitle BHECEHMs WCIIPABICHUM, COTTIACHO 3aMEYaHMAM PEICH3CHTOB,
MOXKeT OBITh IIPEJCTaBIeHa B IUCCEPTAIMOHHBIN COBET 110 crienuanbHocT 05.13.01
«CucTeMHBIN aHaNN3, yIpasieHrue U 06paboTku nHGOopMaIHHU (II0 OTPACILIM ).

ITocne oOcyx)aeHus MPUHSTO:

SAKJJIOYEHHMUE 1o mpeaBapuTeNbHON ampodaluy AUCCEPTALMOHHOM
pabotel  CyrmbGexoBoii  AnteiHait KaszakOaeBHsl Ha Temy «PaspabotTka
THOOPMAITMOHHOW CHCTEMBI JJI TEIUIOBOM 3aIUTHl 3[aHUH B KIAMATHIECKUX
yenoBusx Keipreisckoit PecryOmuki, MpencTaBlIEHHYIO Ha COMCKAHME yYEHOH
CTEIeHH KaHIUaaTa TeXHHIeCKuX Hayk 1o crenuansaoctu 05.13.01 «CucremHbIi
aHaIIn3, yIpasieHre U 00paboTku nHGOpMaIMH (TI0 OTPACIIAM)».

IIporry mporosocoBaTs.

14



T'onocosanme: «3a» - 25; «IIpotus» - Her; «BosmepxkaBimecs» - HeT.
IIpunsaro equHornacuo. Cracuto.

ITpencenaresns. Ilepexonum ko BTopoMy Bompocy 3acemanus. I1o BTropomy
BOTIPOCY O IOIIOJHUTEIBHOM IMporpamMMme CIeNUalbHON NUCHMILIAHE U CHadd
KaHJUJATCKOTO BK3aMeHa [0 JIMCCEPTAlMOHHOM paboTe, pa3paGOTaHHOMN
coTpynHuKkaMu Kadenpsl «VHGMOpMalnoHHbIE CHCTEMBI B SKOHOMHUKE», CIIOBO
IIpeICTaBlIeHo K.T.H., nol. Kapumbaeny T.T.

Caymann: Kapum6aes T.T. H37I0KWI JONOIHATENBHYIO IPOIPAMMY IO
auccepranoHHON pabore CymnubekoBoit AnTbiHaii Ka3zakOaeBHBI Ha = TeMy
«Pa3zpaboTka HHGOPMAIMOHHOW CHCTEMBI I TEIJIOBON 3aI[UTHl 3MAHUH B
KIMMaTHIeCKUX yenoBusax Keiprenckoit PecyGmmkm.

IIpenararo mporonocoBath 3a yTBEPXKAEHHUE JOMOIHATENBHOM IPOTrPaMMEI
CIeIMANIbHOM  JUCLUIUIMHBI IS CAAYM  KAHJUJATCKOTO  SK3aMeHa 1o
AUCCePTalMOHHON paboTe comckarens CymmbexoBoil AnteiHail KazaxOaeBHBI Ha
TeMy «Pa3zpaboTka MHGOPMAIMOHHOMW CHCTEMBI I TEIJIOBOH 3aIUTHI 3MaHWN B
KIMMaTUIeCKnX ycnoBuax KeIpresckoit PecmyOnwku», mpepcraBieHHON Ha
COUCKaHWe Y4YEHOW CTeleHM KaHIuIaTa TeXHWYECKUX HAyK II0 CIELUAIBHOCTH
05.13.01 «Cucremnplii anHanus, yupasienue u o0paboTku HH(OpMammy (II0
OTPACIISIM ).

IIpoury mporonocoBars.

T'onocoanme: «3a» - 22; «IIpotuB» - HeT; «BosmepkaBliecs» - HeT.
ITpunsTo enuaormacHo. Crnacuoo.

INOCTAHOBUWJIN:

IIpuHsATE MONOXHUTENbHOE 3aKIIOYEHHe II0 AWUCCEPTAMOHHOR paboTe
couckarenst Cymubexkosodt AnteiHaii KazakGaesusl Ha Temy «PaspaGorka
MH(QOPMAIIIOHHON CHCTEMBI (ISl TEIUIOBOM 3alTATHI 3[AHHUN B KINMATHYECKHX
ycnoBusix Keipreisckoit PecryOnuxm», npepcraBieHHOM HA COMCKaHME yIeHOM
CTEIICHU KaHJWJaTa TEXHUYEeCKUX Hayk Mo creruanbHocTh 05.13.01 «CucreMubIi
aHanu3, yrnpasiieHue U 00paboTKu nHPOpMAIUH (II0 OTPACIIIM)».

VTBEpANUTH MOIOIHATEIBHYIO MPOrpaMMy CHENUATbHON TUCITUILTAHEI IS
ClaYi KaHIUIATCKOTO OJK3aMeHa II0 JHUCCepPTallMOHHON paboTe comcKares
Cynubexosoii AnteHali Kasax6aeBHbl Ha Temy «Paspab6oTka WH()OPMAIMOHHON
CHCTEMBI [UIs TETUIOBOM 3aIlUTHI 3aHUI B KIUMaTHYIECKUX YCIOBHUIX KBIprei3ckoil
PecriyOnukm», NpeICTaBICHHONW HA COWCKAHWE YYEHOH CTEIeHM KaHIHIaTa
TEXHUYECKUX HayK ITo cnenmanbHOCTH 05.13.01 «CucteMHbIM anamms, ynpasieHue
1 00paboTky HHMGOPMAIHH (II0 OTPACIISAM)».

Ipencenarenn:

3aBenyromuii kadempoit «ICO»

K.(b.-M.H., TOLIEHT W Kamapos M.T.
Cexperapsb:

IIPETIO. batrip6exosa b.M.
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