OT3bIB
obHIHaNBHOIO ONIMOHEHTa Ha JHUCCEPTALMOHHYIO paboTy
KusimoBoii {unsiper TanratoBHbI
«IToBbimienre >(QGEKTUBHOCTH IKCIUTyaTAllMK CKBAXKHH C TOPH30HTAJIBHBIM
OKOHYaHHEM Ha OCHOBE KOMIIBIOTEPHOIO IPOEKTUPOBaHUs pa3paboTku (Ha
npuMepe HeQTAHBIX MecTopoxaAeHui PecryGnuku TatapeTan )y, npeacTaBIeHHYIO
Ha COUCKaHHe YYEHOH CTEeNeHH KaHIuJaTa TEXHUYECKUX HAYK I10 CIELHaIbHOCTH
25.00.17 — PaspaboTka u 3KcIuTyaTanus HeTSHBIX U Fa30BbIX MECTOPOKICHHUI

1. AKTya/IbHOCTBH TeMbI AHCCEPTAIIUH

B Hacrosiee BpeMs CTpYKTypa chIpbeBoil 6a3sl Heytu PD xapakrepusyercs
poCTOM 1071 O0BEMOB TPYAHOM3BJIEKAEMbIX 3allacoB HE()TH MNpPH COKpALICHUH
JAONMH  3armacoB  «Jjerkon» HedptH. B  OCHOBHOM ocCTaTouHble  3amacel
paspabaTeiBaeMBIX MECTOPOXKICHUN COCPENOTOYEHBI B HU3KOMPOHUIAEMBIX 30HAX
KOJUIEKTOPa, KOHTAKTHBIX BONOHEDTSIHBIX U Ia30HE(TIHBIX 30HAX, PACIIOIOKEHBI
B CAaHUTApHBIX 30HaX. B Takux yCloBUSAX TpaAMIIMOHHBIN MOJIXO B A0pa3paboTke
3ajie)keid C OCTaTOYHBIMM 3aracaMd IpH WX pa30ypHBaHHM BEPTUKAIBHBIMU
CKBQXHHAMH MOXET OBITh SKOHOMHYECKH HEBBITOJEH, a MHOIA HEBO3MOXeH. B
pe3yJbTaTe 3HAYUTENIbHbI 00BeM 3amacoB OCTAeTCsl HE BOBJICYEHHBIM B
IIPOMBIIIIEHHYIO pa3paboTKy.

BropeiM  HanpasieHHeM B (OPMHPOBAaHMH  BO3PACTAIOIIEH  1OTH
TPYAHOHM3BJIEKa€MBIX 3aIacoB He(QTH SIBISETCS OTCTAIOIIAs BBIPabOTKAa 3amacoB
BBICOKOBsI3KON HedTH. [Tpu paspaboTke 3anexeit BbICOKOBS3KON HEPTH OCHOBHBIM
C/ACP)KUBAKOLIMM MOMEHTOM SBJISIOTCS HU3KUE NeOUThl HeQTH Ja)ke MPHU BBICOKON
IPOHULIAEMOCTH H IOPHMCTOCTH KoJjulekTopa. Huskue nebutel HedTu menaroT
MaJIONPUBJICKATENIbHBIM C TOYKH 3PEHHsI SKOHOMUKH Pa3BUTHE CUCTEM Pa3pabOTKu
3ajIeXel BbICOKOBS3KOM He(TH. [loaToMy B HacTosiliee BpeMsi BEKTOP HHTEPECOB
He(Te0OBIBAIOIMX KOMIAHUH pa3BOPAaYMBAETCS B CTOPOHY TEXHOJIOTHIA,
CrocOOHBIX 00eceYnTh NpUeMIIeMble HadalbHble 1eOUTHl HeQTH, BHICOKHE TEMITBI
ot0opa 3anacoB HeTH B pa3paboTke 3aekeil BEICOKOBIA3KOM HeTH.

PocT wWHTepeca K  TeXHONOTMsIM pa3paboOTKH ¢  NpUMEHEHHeM
TOPU30HTAJIBHBIX CTBOJIOB CKBa)XWH CBS3aH, MpeXKAe BCEro, C HaJAeXIaMu Ha To,
YTO TOPU3OHTaJIbHOE OypeHHe MO3BOJIUT CO34aTh MAKCHMAIBHBIA KOHTAKT C
LeTUKaMH He(TH, COCPEIOTOYEHHBIX B HHU3KOIPOHMIAEMBIX 30HAX KOJLIEKTOPA,
obecrieyuTh SKOHOMMYECKH peHTaOelbHble HavalbHble AeOUTH HedTH npH
pa3paboTke 3aexeil BBICOKOBS3KOW HedTH MiIM KOHTakTHeIX BH3, BBectn B
pa3pabOTKy TpyAHO MAOCTYIIHBIE /JISi BEPTHKAJIBHBIX M HAKIOHHBIX CKBaXKHUH
obnacTu HedTeHaChIIEHHBIX KOJUIEKTOPOB. Bee 310 crasio Tomukom amst 6ypHOro
Pa3sBUTHSA TOPU3OHTAIBHOIO OYypeHHss M NPOBOAKU OOKOBBIX T'OPHU30HTAIBHBIX
CTBOJIOB, MO3BOJISAIOIIMX CYIIIECTBEHHO YBEIUYUTH 30HbI APEHUPOBAHHSI.

HecmoTpss Ha psa  OpeMMyINECTB  NPUMEHEHHsS T[OPH30HTAIbHBIX
TEXHONOrMM,  (dakTHdeckas  dI(P(PEeKTUBHOCTH  MX  3HAYUTENBHO  HUXKE
Teoperudeckoii. He Bcersia onpas/ipiBaloTcs 0XKUAAHUS 110 Je0UTaM, B HEKOTOPBIX
Ciyyasx INPOUCXOJUT ObICTpOe OOBOJHEHHE MPOAYKIMH CKBaXHH. B nmurtepatype
BBIZICJISIIOT CJIEAYIOIIHE NPUYUHBI HenoctaTouHoi 3¢ dextuBHoctd ['C: ocobbie



YCJIOBHSI  BCKPBITHsS MPOAYKTHMBHOIO IIIaCTa TOPU30HTAJBHBIM  CTBOJIOM,
HEOJAHOPOJHOCTh reoJIOru4ecKoro CTPOCHUS I1acTa-KoJUIeKTopa,
HECOBEPILEHCTBO METOJAOB OIpe/AeNeHUs] TMICOMETPUYECKOTO MOJIOKEHHUSI TOYKH
BXO/la B IIPOJAYKTHUBHBIM ILJaCT, TpPEIMHOBATOCTh KOJUIEKTOpa, OTCTAaBaHHE
OpraHu3al|y NoJyIep KaHus MJIaCTOBOIO JaBlieHus U Jp. ¢pakTopsl. Bee 310 craBut
3aaud OOOCHOBaHMSI M aJanTalli¥ NpPUMEHSEMBIX METONOB pacyera J1eOMTOB
He(TH TOPU30HTAIBHBIX CKBXHH K YCIOBHUAM KOHKPETHBIX 3aJI€XKEH.

Bropoit mo 3Hauummoctu npoGnemoi npu ucnosb3oBaHuu I'C sBiusercs
IIOMCK ONTUMAJbHOIO pasmelleHus crBojoB ['C B cyliecTByromei cucreme
BEPTUKAJIBHBIX M TOPU3OHTAJIBHBIX MAOOBIBAIOLIUX W HArHeTaTeNbHBIX CKBaXKHH.
Ocraercst psa HeW3yueHHBIX BOIPOCOB IO ONTHMH3alus cxeM pasmemienus 1'C
KaK I10 JIJaTepajly B OKPY)KEHHUM JelCTBYIOIIUX CKBaXXUH, TaK U B pa3pese Iiacra.

Takum o00Opaszom, pacTyliee NpPUMEHEHUE TEXHOJIOTUH T'OPU3OHTAIBHOI'O
OypeHusi mpu BBOJAE B pa3pabOTKy HOBBIX MECTOPOXXAEHHH He()TH U Ipu
n0pa3paboTKe CTapbIX MECTOPOXKAEHUH TpeOyeT HaydYHOro 00OCHOBaHHUS U TIOMCKA
ONTHUMAJIBHBIX YCJIOBUM CTPOMTENBbCTBA M JKCIUTyaTalldd CHCTEM pa3paboTKH,
ocHoBaHHBIX Ha ['C u Ha coyeranuu ckBaxxuH pasHoro tuna (I'C, BepTUKaIbHBIX,
MHOTr03a00MHBIX, pa3BeTBICHHBIX U Ap.). [lo3ToMy manbHeifilne UCCIeI0BaHUS B
JAQHHOM  HalpaBjJieHWW  SBISIOTCA  aKTyalbHOM  mpobinemodt  HedTsHOM
IIPOMBILLIIEHHOCTH.

JuccepranmonHas paboTa COCTOMT W3 BBeJeHUs, 4 TIJaB, OCHOBHBIX
BBIBOJJOB M PpPEKOMEHJAlMM, CHOUCKAa LUUTUPYeMOM JuTepatypel u3 141
HaumeHoBaHus. Pabora nsnoxena Ha 171 crpanuue, cogepxut 17 tabmui u 102
pHUCYHKA.

2. Crenenb 00OCHOBAHHOCTH HAYYHBIX MOJIOXKEHHH, BbBIBOAOB H
peKOMeHAalH#

IIpencraBnennass pabora mo CcBOeH CTPYKType, IIOCTAaHOBKE 3ajay
MCCIEeIOBaHMs M MHCIIOJb3yeMbIM METOJaM pelIeHUs] T[IOCTaBIEHHBIX 3aaay
[ocJe0oBaTe/IbHa W Hay4dyHO BblAep)kaHa. HayuyHble TIOJIOKEHMS, BBIBOABI H
PEKOMEHJALMHU JUCCEPTALlMOHHON paboThl Oa3upyroTcss Ha (GyHIAaMEHTaJIbHBIX
NPEICTABIEHUAX O METOJaX HUHTeHCHUPHUKAIMU N00bYM HepTH C NMPUMEHEHHEM
rOPU30HTAJIBHBIX TEXHOJIOrWH. [Ipy pelmenny nocraBiaeHHbIX 3aa4 UCIIOJIB3YIOTCS
QHaJIMTUYECKHWE  pacyeTbl, MaTeMaTH4ecKoe  MOJEIMpOBaHHE  IPOIECCOB
(GurpTpalMM  MIAcTOBBIX JKUAKOCTEH B He(TEHACBINIEHHBIX IUIACTaX C
NPUMEHEHWEM THUAPOJMHAMUYECKUX CHMYJATOPOB, aHajlu3 U amnpobanus
MOJIy4YE€HHBIX pe3yJbTaTOB B IIPOMBICIOBBIX YCIOBUSAX. ABTOPOM IOCTATOYHO
LIXPOKO OCBEILUEHB! U UCIONb3YIOTCS Pe3yJbTaThl CYLIECTBYIOMIMUX UCCIEI0OBaHUI
B 00J1aCTH NMPHUMEHEHUSI TeXHOJOTUH FOPH30HTAIBHOIO OYpEeHHs, YTO MO3BOJIMIO
BBIZIEIUTE OCHOBHEIE [1p00JIeMbI, TpeOyroLIKe JalbHEHILEro n3y4eHHs.

3. HOCTOBepHOCTb H Hay4YHasi HOBH3HA pe3yJibTaTOB JIHCCEPTALUH
I[OCTOBepHOCTB IMOTYYEHHBIX aBTOPOM pPE3YJbTAaTOB IIOATBEPXKIAaeTCs
HUCIIOJIB3YEMBIMH  HUCXOJHBIMH Oazamu JAaHHBIX TIeO0JIOr0-TEXHOJIOIHYECKOM



MHbOpMALMK KOHKPETHBIX MECTOPOXIEHHH, anpoOUpOBaHHBIMH COBPEMEHHBIMH

pacy€THBIMH METO/aMH, COIOCTaBIEHUEM MOJEIbHBIX JaHHBIX C pPaCYeTHBIMH,

MOJYYeHHBIMH Ha OCHOBE AaHAJIUTHYECKUX METOJAMK, a Takxke C (hpaKTHYECKHMMHU

MoKa3aTejssMi  pa3pabOTKH, C TEOPEeTHHYECKUMH BBIKJIAJKAMH, C OLEHKaMH,

II0JIyYEHHBIMHU CTATUCTUYECKUMHU METOIAMH.

ITony4yeHnnsle couckaTeneM pe3yabTaThl HCCIEJOBaHMM, NPUMEHSIOTCS
MpOEeKTHO-UccIenoBarenbckumu ciryxo6amu OAO «TatHe)Th».

OcHoBHBIE pe3ynbTaThl IHCCEPTALlMH OMyOJIMKOBaHBI B 15 medaTHBIX
paborax, B T.4. B 1 MoHorpaduy, 5 uzganusx u3 cnucka BAK P®. [TonyuenHble
ABTOPOM  pe3yJbTaThl HEOAHOKPATHO JOKJIAbIBAIUCh W OOCYXKIAJIMCh Ha
KOH()epeHLUsAX U CeMUHapax.

OcHOBHBIE HOBbIE HAayYHBIE PE3yJIbTATHI AUCCEPTAIMOHHON pabOTHI:

1. IIponenana orpoMHasi pacueTHO-aHAIUTHYecKash pabora, KOoTopas MO3BOJIMIA
YCTAaHOBUTh  Hauboliee  aJanTUPOBaHHbIE K  YCJIOBHUSAM  KOHKPETHBIX
MecTopoXXaeHuii HepTn PecmyOGnuku Tarapctan aHAJIMTHYECKHE METOMbI
pacyera nebuta He(TH AT CKBaXHH C FOPH30HTAJIBHBEIM CTBOJIOM. IloKa3aHbl
OCHOBHBI€ 00JIaCTH 3HAYEHWH reoJoro-TeXHOJIOrHYECKHX [apaMeTpoB, B
KOTOPhIX HaOmOaloTcsi HauOONbINNe IIOTPELIHOCTH OIpejeseHus nedura
Hedptu I'C.

2. Ha oCHOBE MHOIOYMCIEHHBIX BBIYHCIHTENBHBIX JKCIIEPHUMEHTOB OIpEEIEHbI
ONTHMAJIbHBIE YCIIOBHUS IPOBOJAKUA TOPH3OHTAJIBHBIX CTBOJIOB CKBXHH B
IIOCJIOMHO HEOJHOPOJHBIX 10 TNPOHULAEMOCTH IUIACTaX, a TaKKe I[OKa3aHbI
Hauboiee 5QPexTUBHbBIC ¢ TOUKH 3peHHs BHIPAOOTKH 3amacoB He(TH CXEMBI UX
OTHOCHTEJIEHOI'O PACIOJOKEHHS B JJIEMEHTAaX CUCTEMBI Pa3pabOTKH.

3.Ha ocHOBE MHOTOKpUTEpHAIBHOIO @HalW3a M PpE3yJbTaTOB YHCIIEHHOTO
MOJIETMPOBAHUs CPOPMYINPOBAH KOMILUIEKCHBIM KPHTEPHUH 10 0OOCHOBaHHIO
JUITHHBI YCJIOBHO-TOPHU30HTAJIBHOTO CTBOJIA M MecTa OypeHHs JOIOJIHHTEIHLHOIO
OOKOBOIO OTBETBICHMSI JMJIsi YCIOBHM TYpHEHCKOW 3aleXu XOJIMCKOro
MOJIHATHAS MeCTOpOoXAeHuss Makcar. OnTUMalibHOE pelleHHe MNO3BOJISET 3a
pacyeTHBIA ePUO/I MOy YUTh MaKCUMalIbHbIe HAaKOIUIEHHbIE OTOOPHI HeTH TIpH
HaUMEHbUINX 3HaYEHUSIX 00OBOIHEHHOCTH.

4. IloxazaHO Kak IIPOILIECC M3MENbYEHHs THIPOJMHAMUYECKON CETKH BIMSET Ha
JUHAMHUKY TEXHOJIOTHYECKHX IMOKa3aTesnei pa3paboTKu, onpeeeHbl BeJIMUUHBI
TIOTPELIHOCTEW TEKYIIMX W HAKOIUIEHHBIX NOKa3aTeleil pa3paboTKH, CBSI3aHHbIE
C YKpYTTHEHHUEM THAPOJHHAMHYECKON CETKH.

4. 3Ha4YHMOCTB Pe3y/abTATOB AJIsi HAYKH H NPAKTHKH

[IpencraBnennas pabora pa3BUBaeT M COBEPIUEHCTBYET CYLIECTBYIOIIHE
METOAUKH MPOEKTUPOBAHUS CHUCTEM Pa3pabOTKH He(TEeHACHIIIEHHBIX KOJUIEKTOPOB
C MPUMEHEHHEM MOPU30HTAJIBHBIX CKBaXXUH. [loydeHHbIe pe3ybTaThl HMEIOT Kak
TEOPETUYECKYIO, TaK M MPAKTHYECKYIO 3HAYUMOCTb.

3Ha4YMMOCTb AJIsl HAYKH TOIY4YeHHBIX aBTOPOM Pe3YJIbTATOB 3aKJIFOYaeTCs B
ClIeIyIOLIEeM.

1. Jlyis mapameTpoB, BXOASIIUMX B aHAIUTHYECKUE BBIPAKEHHs Ul pacyera
nebuta He(TH TOPH3OHTANBHBIX CKBAXHH, ONpeJeieHbl O0JacTH, B KOTOPBIX
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NOrPEIIHOCTE  ONpelesIeHuss JeduTa [JOCTUraeT MaKCUMAJIbHBIX 3HAYEHHH.
HecmoTpst Ha TO, 9TO pacueTsl ObUIM MpOJENaHbl IS YCIOBHH MECTOPOXKIEHHUM
Pecniy6nuku Tatapcran, npencraBlieHHbIE B paboTe MOAXOJ HOCHT OOLIMit
XapakTep ¥ MOKeT ObITh MPUMEHEH K JIF000MY MECTOPOXKIEHHUIO.

2. Ilomy4deHsl KpUTEPUH ONITHMAIBHOTO C TOYKH 3PEHUS BHIPAOOTKH 3aM1acoB
HepTu pasmemienust ctBosioB I'C B OJHOPOIHOM M MOCIONHO HEOTHOPOIHOM IO
IIPOHULIAEMOCTH ILIacTe.

3.  MHccaemoBaHo  BuusiHME  M3MeNbueHHs (WM YKPYITHEHHS)
THAPOAUHAMHYECKON CETKH Ha MOTPEUIHOCTh PacyeTOB TEKYIIUX ¥ HAKOIJIEHHBIX
TEXHOJIOTHYECKUX MOKa3aTee.

3HaUUMOCTb Ul MPaKTUKU Pe3yJbTaTOB AMCCEPTALMOHHBIX MCCIIEIOBaHUIA
3aKJIF0YAeTCs B CIIEIYIOLIEM.

1. IlpennoxeH KOMIUIEKCHBIH KpUTepHid BbIOOpa JJIMHBI TOPU30HTAIIBHOIO
CTBOJIa M TOYKM 3a0ypuBaHMs JONOJHHUTENIBHOTO CTBOJA K3 OCHOBHOIO JUIs
pa3paboTku X0JIMCKOro MOJHATHS TYPHEHCKOro sipyca MecTOpOXeHus: Mackar.

2. IlpemtoxeHsl M HaydyHO OOOCHOBAaHBI ONTHUMAJbHBIE BAPUAHTHI
paspabotku KopoOkoBckoro ydactka BaBIMHCKOrO MeCTOPOXKIEHUS HA OCHOBE
IIPUMEHEHMS] TEXHOJIOTMU U3MEHEHUs HanpaBlieHus (UIbTPALHOHHBIX ITOTOKOB B
CHCTEME CKBa)XXMH C N'OPU30HTAIBHBIM OKOHYaHHUEM.

3. PesynbraThl  OHCCEPTAllHOHHOW  pabOTBl  WCHOJNB3YIOTCS  IIPH
[POEKTHPOBAHUK  Pa3pabOTKM MHOTOIUIACTOBBIX 3ajleXKel  MeCTOPOXKJIEHHUM
Pecnybnuku TaTtapcraH.

S. Ounenka paGoTbl B LeJIOM.

Texct nuccepranmonHol paboThl M aBTOpedepara HaMUCaH TIPAMOTHBIM
Hay4YHBIM s3BIKOM. PaboTa mocTtpoeHa JOrMyHO, Ha4YWHasA ¢ MOCTAHOBKH 3a/layM,
aKTyaJlbHOCTH TEMBI MCCIICIOBaHUM U KOHYas IPAKTHUYECKMMH BBIBOJAMH U
pPeKOMEHIAIMIAMH, HMEIOIUMH KaK TeopeTHdeckoe, TaK H MPaKTHYECKOe
3HadeHus. KadecTBo odopmieHust paboTBHI OCTaBIISET XOpOIlee BIEeYaTIeHHe.
TekcT muccepranuu usnoxex ¢ yuetom tpeboBanuii BAK P®, npenssBiseMbix K
odopMIeHUIO Hay4dHbIX pabort. JluccepramuonHas paboTa COMCKATeNs COMEPKUT
BCE HEOOXOMMBIE CCHUTKM HA JIUTEPATYPHbIE HCTOUYHHUKH.

6. 3amevaHus no JHCCEPTALMOHHOM paboTe

1.B nepBoii rnaBe aBTOp NPOBOAMUT HEKOTOPBIH aHATU3 3(PHEKTHBHOCTU
NPUMEHEHMs TEXHOJOTMH TOPU3OHTAIbHOrO OypeHHS B pasHBIX TIe0JI0ro-
TEXHOJIOTUYECKHX  YCIOBHAX. B KkauecTBe  KpuUTepueB  CpaBHEHHS
paccMaTpHUBaKOTCS HavajlbHble M TEKyIHe [OKa3aTelH, HaKOIUIEHHbIE OTOOPSBI
Hedru. OnHako, Ui CpaBHEHUs OTH IIOKasaTelu He HWH()OPMATUBHLL. Bce
paccMaTpuBaeMble CKBa)XHMHBI MMEIOT pa3HOe BpeMs JKcIulyartauuu. Ilostomy
JUIsi CpaBHEHHs HaJ0 MWCIIOJNB30BaTh YJeldbHbIE IIOKa3aTeld, TaKHe Kak
HaKOIJIEHHblE  OTOOpBI/(YMci0  ckBaXWH*BpeMss paGotel). Heobxomumo
MOKa3aTh, KaK JIOJIF0 COXPAaHAETCS HadalbHBIA 1eOMT HEe()TH B HOJSAX BCETO
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nepuoaa paboThl CKBaXWHBI U T.A. TOIBKO TakuM 0Opa3oM MOXHO NMPUBECTH
BCE [10Ka3aTeld B OJMHAKOBbIE YCIIOBHS U UCIIOIb30BATh UX Ul CPaBHEHUS.

. Bo BrOpo#i rnase aBTop aHaAIM3UPYET CYILECTBYIOIIHE pacdeTHbIE (POPMYIIbI IS

nebura Heptu ['C. M npuBomurcs 9 uacto npumeHsieMbX (opmyn amns
pacyera neburta I'C. OgHako, B fanbHeNllIeM HCIIOIb3YyeTCs TOJNBKO 7 Gopmy.
Her o60ocHOBaHMs BBIOOpa UCTIONB3YyEeMBIX (opMyI.

. AHanu3 HYBCTBHTECJIIBHOCTH HUCIIOJIB3YEMBIX CbOpMy.l'I OTHOCHUTECJIBHO U3MEHEHHA

BXOISIIMX [apaMeTPOB BBI3bIBAET MHOXKECTBO BoOmpocoB. A) OObMHO mpu
aHaju3e  YYBCTBUTEJIBHOCTH  pacCMaTpUBAlOT  YacTHbIE  I[POU3BOIHBIE
BBIPAKEHUS 110 HHTEPECYIOIUM napamerpaM. Ha ocHoBe Takoro noaxozna Gonee
NeTaTbHO BBIABIAIOTCS OCOOEHHOCTH Kaxnaoi ¢opmynsl. b) IlpuBenennsie Ha
pucyHke 2.3 cpaBHeHHs pe3yibTaroB pacyera aeburta Heptu I'C mo pasHeM
dbopMys1aM JOKHBI OBITH NOYy4YeHbl B paBHBIX YCJIOBUsX. T.e., Hanpumep, npu
pacueTe 3aBUCMMOCTH OT AnuHbl cTBoja I'C (uKcupyroTcs Bce OCTalbHbBIE
napaMmeTpbl (ToNIMHA IuiacTta, Ko3hd. aHM30TPONMU U T.A.). 3HAUEHHUS ITHX
3a()MKCUPOBaHHBIX NTAPaMETPOB JOJKHBI OBITH 00s13aTeIbHO NPUBEAEHBI JIUOO B
TeKcTe, JUOO0 B MOAMUCH K PUCYHKY, Ui TOrO, 4TOOBI JIOOOH YMUTAaTEIb MOT
yOeuThCs B IPaBUJIBHOCTH PacuyeToB. DTOr0 He CHIeNIaHo.

. Ecnu nns Bcex [NOJIYHYCHHBIX 3aBUCUMOCTEH PHCYHKa 2.3 MBI BHJIMM CXOXHeE

TPeH[bl M3MEHeHus JebuTa OT HCCIeAYeMBIX I[apaMeTpoB, TO s
koddduurenTa aHU30TpoNUK Habmomaercs cyuiecTBeHHoe pasnuyue. C dem
CBSI3aHO M3MeHeHue TpeHaa s ¢opmyinsl 2.87 [Nouemy mis popmynsl [Hxornn
OTCYTCTBYET 3aBHCHMOCTb OT QHM30TPOIMM IPOHUIAEMOCTH, XOTS OHa
npucyTcTBYeT B popMmynie? B TekcTe naHHasi CUTYyallusl HE aHATU3UPYETCS.

.Pucynku 2.6 u 2.7 u ngpyrue, n3oOpakarolye IMOBEPXHOCTh ABYXMEPHOM

(QyHkuuun HeoOxomumo cTpouTh nub0 B apyrom nakere (He Excel), nubGo
[IPUMEHSATh paBHOMEpHbIe Mmard 1o ocsaM Ox, 0Oy. B mnpusBeneHHOM B
JUCCepTallii  BUJE PHUCYHKH COJAepXkaT MCKaXKeHHe, CBS3aHHOE C
HEPaBHOMEPHBIM IIIarOM I10 OCSM.

.BeiBog 3 Kk rnaBe 2 mpencTtaBisieTcss HEOOOCHOBaHHBIM, T.K. JIaHHBIE

MOJIeJIUPOBaHMs, IIpUBEJEeHHble B paboTe OTHOCATCA K IUIACTy C CTPOro
(UKCUpPOBAaHHBIMH 3HAYEHUSIMM [1apaMEeTPOB M HE OXBATHIBAIOT  BCE
MHOrooOpasue BO3MOXHBIX 3HaYeHHU apaMeTpoB, BXOIAIIMX B popmyity 2.9.

. BeiBoz 1.4 k rnaBe 3 NpOTHBOPEYHUB.
. BbIBOJ1 4 cOepXUT NPOTUBOPEUUBOE 3aKIHOUeHHE (TTOCIeIHee).

7. CooTBeTcTBHE ONMYO/JIHKOBAHHBIX TPY/I0B H aBTOpedepaTa cofepKaHUIO
AHCCEePTALHH.
OcHOBHBIE pe3yJbTaThl AUCCEPTALMU ONMyOJIMKOBaHbI B 5 W3JaHUAX U3

ciucka BAK. Temaruka nyOnukauuii COOTBETCTBYET TeMe MAUCCEPTALlMM M
NOCTaTOYHO IIOJHO OTpakaeT COAEp)KaHue JUCCepTALMOHHOW paboThl.
ABTOpedepaT NoJTHOCTHIO COOTBETCTBYET OCHOBHBIM IMOJIOKEHUSIM JUCCEPTALIUH.

8. 3ak.1I04eHHe o AHccepTALHOHHON paboTe
HucceprauoHHas pabGota KusimoBoii Junsipsl TanratoBHBI,
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NpeACTaB/IeHHas Ha COMCKaHHMe Y4EHOM CTENeHH KaHAMIara TeXHUYECKHX HayK,
SB/II€TCS 3aKOHYEHHBIM HAYYHBIM HCCJIEeOBaHHEM, BBIIOJHEHHBIM aBTOPOM
CaMOCTOSITEILHO Ha BBICOKOM Hay4HOM YypoBHe. B pabore mpuBeleHBl Hay4YHBIE
pe3yJbTaThl,  IMO3BOMSIIOIIME  UX  KBaIMQUUMpPOBaTh  KaK  peLleHHs,
obecrieynBaroIIne TMOBbIIeHHe 3((EKTUBHOCTA MPOESKTUPOBAHUS, aHAIM3a H
yIpaBlieHUs pa3paboTkol 3anexei HeTH.

[TosrydeHHBIE aBTOPOM pe3yJbTaThl JOCTOBEPHBI, BBIBOJABI M 3aKIHOYEHHUS
o6ocHoBaHbI. PaGoTa Ga3upyercs Ha IMpeICTaBUTEILHOM (aKTUYECKOM MaTepHaie,
WIUTIOCTPUPYETCSl pacuyeTHbIMH NaHHbIMH. [lo kaxaol rinaBe clellaHbl 4YeTKHe
BeIBOIBI. ClenaHHble 3aMe4YaHus He CHUKAIOT LIEHHOCTH paboThl.

Pabora orBeuaer TpeboBaHmsaM 1.9 «IlomoxxeHus o mopsaKe MPUCYKIAECHUSA
yYEHBIX CTEIIeHe», MpeabsIBAsSeMbIM K KaHIUAATCKUM JUCCepTallisIM, a ee aBTop,
KussmoBa [unspa TanraroBHa, 3aciy)XMBaeT MPUCYXKICHHUS YYEHOW CTEIEeHM
KaHaMIaTa TEeXHWYeCKuX Hayk mo crnenuanbHoctH 25.00.17 — «Paspaborka u
9KCIUTyaTaluus He(QTSHBIX U Ta30BbIX MECTOPOKIACHHUMN.

OdunanbHbIN ONIOHEHT,

3amecTuTeNb reHepalIbHOrO IUPEKTOopa,
QUPEKTOp AenapTaMeHTa IPOeKTUPOBAHUS

¥ aHayM3a pa3paboTKH He(TAHBIX U ra30BbIX
mectopoxaeHuit OO0 «Konkopm»
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Bnagumupos Urops BsdeciaBoBuy

JOKTOp TEXHUYECKUX HaykK, mpodeccop

3aMecTUTeNb reHEPaJIbHOIO AUPEKTOpa,

TUPEKTOp AenapTaMeHTa MPOeKTUPOBAaHHs U aHaIK3a

pa3paboTKK HePTIHBIX U ra30BbIX MECTOPOIKAECHHH

OO0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTBIO «KoHKOpI»

127422, r.MockBa, yi. JImurpoBckuii npoesn, a.10,

CTpoeHue 3.

Ten. 8(495)7484135, +79177563459

E-mail: igorv@ufamail.ru

[Toanuce U.B. Bnagumuposa 3aBepsito _ i
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