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o¢uIMaNEHOro ONMOHEHTa Ha auccepTaumio Karaesa Aunpes Bragumuposnua
«JINHAMUKA TOPMOKEHHS PAKETHBIX KapeTOK IPH BEICOKOCKOPOCTHEIX TPEKOBBIX
UCIBITAHUAX OINBITHBIX M3E/IMI aBUaLIMOHHON U PAKETHOH TeXHUKH,
TIPEIICTABIIEHHON Ha COMCKAHUE YUeHOH CTeNeHH KaH//[aTa TeXHUIeCKIX HayK 110
crenuansHocTH 1.1.7. TeopeTnueckas Mexannka, THHAMAKA MalTHH

AKTYaJIbHOCTH TeMBbI THCCEPTALHH

PaspaboTka  BBICOKOCKODOCTHBIX  JIETATEJbHBIX  QMIlapaToB  ABJIAETCA
IIEPCIIEKTHBHEIM HAaNpaBJIeHHEM B Pa3BUTHM AaBUALMOHHOM M paKeTHOH TEXHHUKH.
Komnnexcnoe mMonenupoBanue (akTOpoB II0JIeTa IIPU UCIBITAHHAX HOBBEIX 00pasiioB
JleTaTelIbHbIX arnapaToB MPOU3BOIUTCS HA UCIBITATENILHOM CTeHIe — PaKeTHBIH TpeK.
IloBpllIEHHE  CKOPOCTH  IPOBEJEHUS  HA3eMHBLIX  MCOBITAHUH B YCIOBHSX
CYIMIECTBYIOIIMX PAKETHBIX TPEKOB TpeOyeT MOIEPHH3ALMU TEeXHOJIOTHIECKOTO
000pyI0BaHus, B TOM YHCIIE, CPEJICTB Pa3roHa ¥ TOPMOIKEHUS PAKETHBIX KAPETOK.

IlpumensemMble IOpHM  Ha3eMHBIX  HCIBITAHHSIX  CPEICTBA  TOPMOXKEHHS
O0ECIIeunBaOT COXPAHCHUE ONBITHBIX 00pas3ioB JerarelbHbIX anmapaToB |
TIOIBHYKHOTO TEXHOJIOIMYECKOr0 000PyNOBaHUS PAKETHOIO TPEKa: PAKETHBIX KapeTok,
OOPTOBBIX CpEICTB aABTOMATHKH HM PErUCTPAllMH, TEXHONOIMYECKOH OCHACTKH.
Coxpanenne NOABMKHOM MaTepHaNbHOH YacTH MO3BONAET CHU3UTH CTOMMOCTD
UCTIBITAHHH, COKPATHTE BPEMs X IIOJINOTOBKH, a TAKXKe ClIelaTh TPEKOBLIE HCIIBLITAHN
Oonee MHGOPMATHBHLIMH 34 CYET PErUCTPAINM IIOKa3aTeleld ¢ MOMOIILI GOPTOBBIX
HaxonuTened nHGOpPMaIIUH.

BeiGop TeMBbl HCCIENOBAHUS CBS3aH C MPOONIEMOM COXpaHEHHS PpaKeTHBIX
KapeToK MpH TPOBEICHUU IMHAMHYECKHX MCHBLITAHMM B YCJIOBHAX OTPaHHUCHHOM
niunbl paketHoro Tpeka MKIT «'kHUIAC nmenn JLK.CadponoBa» Ha CKOPOCTIX OT
2M jio 4M. Hcxons M3 BBIIECKA3aHHOTO, aKTYadbHOCTH M30paHHON TeMBl H
IIOCTaBJICHHBIE [EeNTH padOThl 0OOCHOBAHBI U TIOHATHE.

Hayuynas HoBH3HA paboThl ONpe/e/eTCs MONYYeHHBIMU PE3yIIbTaTaMu:

— NPEACTAaBIICH HOBBIM KPHTEPHHM KadecTBa TOPMO3HBIX YCTPOMCTB —
KO3()QUIMEHT HEPABHOMEPHOCTH pEXKHMM4, [O3BOJSIOMMN  BBINONHHUTE OOJee
KAQUeCTBCHHYIO OIIEHKY OHEPreTHYECKUX BO3MOXKHOCTEH TOPMO3HBIX YCTPOMCTB,
OTHOCHUTENILHO paHee HCIOMb3YeMbIX IIoKa3aTenei.

— TPeUIOKCHA CXeMa 3aeHCTBOBaHMA TOPMO3HBIX YCTPOMCTB PasHLIX THIIOB B
UHAMBUIYaJIBHBIX  CKOPOCTHBIX — [IWala3oHax B  oOeclleYeHHe  [OJyIePIKaHHA
TpebyeMOro ypoBHs TOPMO3HOM! CHIIBI B TEYEHHUE BCETO MPOLIECCA TOPMOYKCHHISE;

— paspaboraHa MeTOJMKa pacuéra HOBOH (opMbl mpoduus pabouell uyacTh
TUAPOTMHAMHYECKOr0 TOPMO3HOIO yCTpOHCTBa, obecneduBaromiero 3¢QpeKTuBHOE
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TOPMOYKEHME 33 CUeT TOJyYeHWs ONU3KOro K 3aJaHHOMY YCIOBHAMH HCIBITAHHH
TOPMO3HOI'O UMITYJIBECa,;

— paspaboTaHa METOJMKA pacuéTa peKrMa IBHIKEHHsS PAKETHOH KapeTKu IpH
OPHKIHOHHOM TOPMOKCHUHM B YCIOBHAX IIEPEMEHHOTO KOO(D(QHIHCHTa TPeHHH, 2
TaxKe MPOUCXOJAIIEro MPH JTOM Harpesa M TEIJIOBOIO H3HOCA (PUKIHOHHBIX
3JIEMEHTOB TOPMO3HBIX YCTPOHMCTB.

O0beM U CTPYKTYpa AHCCEPTALMH

JuccepTanusi COCTOHT H3 BBENEHMS, UYETHIPEX TIJIaB, 3aK/IOYEHWs, CIHCKa
COKpallleHuit ¥ YCIOBHBIX 0003HAYEHWH, CIKCKA JMTepaTypbl, BKIIOYAIOLIEIo
111 ucTouHMKOB, M JABYX Tpwiokenmid. OOmmit o0beM pabOTBI coCTaBISET
184 cTpaHuIBL.

Bo BBegeHHH aBTOpoM OOOCHOBaHA AaKTyallbHOCTh TEMBI HCCIEIOBAHUS,
chopMynupoBasbl eTH W 3amadd  paboTel. Ilpemcraprena HaydHas HOBHU3HA,
JNOCTOBEPHOCTE M OOOCHOBAHHOCTH PE3yNbTaTOB, TEOPETHYECKAs MU IPaKTHIECKas
3HAYUMOCTE paboTHl. YKa3aHEl OCHOBHBIE [TOJIOXKEHHUS, BLIHOCHMbIE Ha 3aLIUTY.

B nepBoii riiaBe couckaress IPOBOAUT 0030p OCHOBHEIX METOJIOB TOPMOKEHHUS
IpY TIPOBEIEHWM JIMHAMHYECKUX MHCIbITaHMM Ha pakeTHOM Tpeke. OmnpeneneHsl
(QYHKIMOHATBHEIE  BO3MOXKHOCTH M CKOPDOCTHBIE — JIAIla30HBl  NPUMCHEHUs
HCCIIEIYEMBIX METOOB TOPMOXKEHHUS, a TAKKE JOCTOMHCTBA M HEJIOCTATKH.

Bo BToOpoii riaBe OTpaXKeHa MaTeMaTH4YeCKas IIOCTAHOBKA 3alaid O
TOPMOKEHHM DPaKeTHOW KapeTKM, OIMCaHa MaTeMaTHyecKas MOJENb JBIKCHWs
PaKeTHOM KapeTKu 10 ydacTKy TopMoxenms. [lpemcraBien BBeJIEHHBIH aBTOPOM
KPATEPUil KauecTBa TOPMO3HBIX YCTPOMCTB - KOO(DOHULMEHT HEPABHOMEPHOCTH
pekuMa, a TakKe MeToauka ero pacdera. Ilpemnolken ajropurm TOPMOXKCHHA
BBICOKOCKOPOCTHBIX KapeTOK C MPUMEHEHHMEM pANA TOPMO3HBEIX YCTPOWCTB PasHBIX
THUIIOB, KOTOPBIE 33IEHCTBYIOTCS B HHANBHIYAIBHEIX CKOPOCTHEIX JHaNa3oHax.

TpeThsi TIaBa [UCCEPTALIUM TTOCBAIIEHA MCCIIeJOBAHIIO THAPOAUHAMIYECKOTO
METONa TOPMOJKEHWs: OO003HaYeHBl OCOOEHHOCTHM €ro IPUMEHEHHs, PUBEICHO
omnucanue paboTh! M'MIPOTHHAMHIECKHX TOPMO3HBIX YCTPOUCTB. C MOMOIIBIO CPENCTB
BBIYUCIMTEIFHON THOPOIHHAMHKKE IPOBEAEHO MaTeMaTHYeCKOe MOJIETUPOBAHKE
nporecca (QYHKIMOHUPOBAHUS THIPOLMHAMHYECKOTO TOPMO3HOIO YCTPOKCTBa, B
pe3ynmeTaTe pelIeHus KOTOPOro ObUIM OIpereleHbl HalpsKeHHS B KOHCTPYKIHH
THAPOTOPMO3a H pa3BUBacMas cuia TopMoxeHus. IlpencraBneHbl pe3yabTaTh
OKCIIEPUMEHTANIBHBIX ~ MCCIEeJ0OBaHWH  THAPOJAMHAMHYECKOIO  TOPMOXKEHHS U
BO3HMKAIOIMX ITPH TOM BHOpAIIMOHHBIX YCKOPEHHH B 3aJlaHHOH TOYKE DPAKETHOH
KapeTKH.

[TpencraBmena wmetonuka pacuéra (Gopmbl  npoduina padoded  4YacTu
THAPOJAMHAMUYECKOr0 TOPMO3HOTO YCTpoHcTBa sl oOecledeHMs peau3yemMoro
TOPMO3HOTO KMITyNbca OJNM3KOrO K 3aJaHHOMY. JIId CpaBHUTENLHOHW OLIEHKH



O(QOEKTUBHOCTH  [IPUMEHEHHS —I'MAPOIHHAMHYECKOTO TOPMO3HOI'0  YCTpOMCTBa
IPEACTaBICHBI MPUMEDBI pacy€Ta FUPOANHAMMIECKOTO TOPMOYKEHHUS € IPHIMEHEHHEM
TOPMO3HEIX YCTPOHCTB ¢ HOBOH M LIAPOKO HCIOIB3YeMOM TpeyronpHoi (opmamu
npodwis ux paboueit wact. Teker W 6iIoK-cxeMma allfOPUTMa IPOTPAMMEL,
pa3paboTaHHOH B COOTBETCTBHM C pa3pabOTAHHON METONHMKOM, IPEICTABICHHI B
NPHJIOKEHHH A.

Yerseprasi riaBa QuccepTaldM TMOCBSINEHA WCCIIEOBAHUIO (QPUKITHOHHOTO
METO/d TOPMOXKCHHA. TIpUBENCHO OMMCaHME TEMNOBBIX IIPOLIECCOB, TPOUCXOISLINX
TIpH BBICOKOCKOPOCTHOM TpeHWu. [list pacdeTa pa3BUBaeMO TODMO3HOM CHIBI ¢
YIETOM  HEPEMEHHOrO KOIDHUUMEHTAa TPEHHMA, 3aBHCSIIETO OT CKOPOCTH W
KOHTAKTHOro0  NaBJCHAA B  Iape  TPeHHs, METOJOM  aNHpPOKCUMAIIHH
SKCTICPUMEHTANLHEIX  NaHHBIX MOJIyYeHa COOTBETCTBYIOINAA HKCIOHEHIMAIBLHAS
3aBuCcuMOCTs. Ilpezncrasnena paspaboTaHHAs aBTOPOM METOLHMKA pacyéra pexumMa
(DPUKIMOHHOrO TOPMOXKEHHSI HA PAKETHOM TpPeKe B YCIOBUSAX TEIUIOBOTO H3HOCA
(PHUKIMOHHBIX 3/IEMEHTOB TOPMO3HBIX YCTPOHCTB ¢ YIETOM IIEPEMEHHBIX CBOWCTB MX
Matepualia, 3aBHUCAIMX OT TEMIIEPATYPEI, W MEPEMEHHOrO KOd((MUIIMEHTa TPEHMS.
BrimonHerbe B COOTBETCTBUM ¢ pa3paGOTAHHON METONWKOH GITOK-CXeMa M TEKCT
Iporpamme! Ha s13bike Matlab npencrasnens: B npuaoxenun B.

B 3akil0uennm JHECCEpTALME TIPENCTABICHB! OOGIHME BHIBOMBI M OCHOBHBIC
PE3yNLTATHI, OJMYUYCHHBIE B XO/I€ IPOBEAEHHOIO UCCIIeIOBAHMI.

IIpakTudeckasi 3HAYAMOCTL PabOTBI 3aKIFOYACTCS B pa3paboTKe MEeTOIHUK
pacuéra KOHCTPYKIIHOHHEBIX apaMeTpoB TOPMO3HBIX YCTPOUCTB
THPOAMHAMAYECKOTO ¥ (PUKIMOHHOIO TUIIOB, & TAKKe METOMMYECKOTO IOIXONA B
obecrieueHre COXPAHEHHs IS TIOCIEAYIOWEr0 HCIOIb30BAHMS BBICOKOCKOPOCTHBIX

PaKCTHBIX KapeTOK, ABMKYIIMXCS CO CKOPOCTHIO 0T 2 M 110 4 M, npu AHHAMHUYECKHX
TPEKOBBIX HCTIBITAHUAX.

JocToBepHOCTEL M 06OCHOBAHHOCTL  Pe3y/LTATOB OIIpeICIIsETC S
HCTIONE3OBAACM CTPOrHX M ANPOOMPOBAHHBIX METOJOB THAPOIMHAMUKH, TEOPHHU
TCILIONPOBOAHOCTH, MEXaHHKH [NCQOPMHUPYEMOro Tela, pEelleHMs KpaeBbIX 3a1au.
Hcrone3oBanueM M3BECTHBIX IIPOrPAMMEBIX KOMIIIEKCOB OPH YUCIEHHOM pPelIeHHH
3a71a4. CpaBHCHHEM PACHETHBIX 3HAYEHHH H Pe3yIIbTATOR PelIeHHs U3BECTHRIX 3a]a4,
HMOJY4CHHBIX M3 JIOCTOBEPHBIX HCTOYHHMKOB, a TaKKe NAHHBIX 3KCIEPUMEHTOB,
MPOBOUMEIX Ha pakeTHOM Tpeke OKII «'kHUITAC umenn JLK.Cadponosay.

ITy6ukanuu u anpoGanus

Ilo Teme mucceprammu omyGiumukosano 20 paboT, u3 HEx 5 my6nukanuii B
MSHaHUAX,  BXOMSIUMX B  TEpeYeHb  PELEeH3UPYEMBIX  HAYYHBIX U3JTAaHUH,
pexomennoBaHHEIX BAK Munucrepctsa Hayku U BeICImero obpasoBanus Poccuiickoii
Qenepanum, 1 nybmukaims B xypHae, UHIIEKCUPYEMOM MeXIYHAPOIAHOH CHCTEMO



OUTHpOBaHMsT Scopus, 9 myOnuKanuii B BHJE TE3UCOB AOKJIATOB MEXKITyHAPOIHBIX
KOH(EPEHIMI ¥ CUMITO3MYMOB, 5 MATEHTOB Ha MONE3HEIe MOJIEIH.

Anpobanus pe3yabTaTOB HCCEPTALMOHHOM paboThl Oblla HpoOBeleHA Ha
Pa3IHYHBIX MEX/(yHAPOIHBIX CHMIIO3MyMaX U Hay4YHO-IPAaKTHIECKUX KOH(EPeHIUIX.

3amMeyanun no AHccepTANHU H aBTOpedepaTy

1, B rnaee 2 we omucaH moAXox IPH BBIOOPE YacTOTHI cpesa (HIBTPALHU
CHIHANA 3aperucTPUPOBAHHOH TOPMO3HOH CHNBI IIpH pacueTe KodhHIHeHTa
HEPaBHOMEpPHOCTH PeXKUMa.

2. Ha pucynkax 3.27 u 3.29 c wuzobpaxeHweM rpaduka H3MEHEHHs
TOPMO3HOM ~ CHJIBI OT TIepeMeIleHUs He BIOJHE KOPPEKTHO o0bo3HaYeHa
TOPU30HTANILHASA OCh - «TOPMO3HOHU ITyTHY.

3 B aBropedepate nomnyiens He3gauuTeIbHEIE HeTOUHOCTH. HanpuMep, B
TabnuIe 2 OTCYTCTBYET elWHHMIA H3MEPEHWs] B yKA3aHHM BPEMEHHOTO MHTEDBANA, B
MOACHCHHM K PHCYHKY 7 y 0003Ha4eHHs MAaxkCUMAaIbHOW pPa3sBMBAEMOM CHUIBI
TOPMOJKCHMA OTCYTCTBYET HIKHHUM HHIEKC «T». Tpebyer noscHeHui 0TpULaTeIbHbIH
BpeMEeHHOH HHTepBan [-1;0] Ha puc. 6 u B Tabu. 1 (B Tabu. He NpHUBemeHA eUHULA
M3MEHEHUs] BPEMEHHBIX WHTEPBAJIOB), a TakKe He YKa3aHO BBIOpAHHOE HalpaBICHHE
ocell X, Y, Z B IPUBs3Ke K PAKETHOH TeJlexKe Ha puc. 5, 6 aBTopedepara.

4. B 3aKiroueHuy He OTpakeHkl PEKOMEHIAIMH 10 JalbHEHIUEeMY pa3BUTHIO
IIPOBEJIEHHBIX UCCIIEIOBAHMA.

CrenaHHble 3aMeYaHus HE CHIDKAIOT OGILYIO TTONOKUTETBHYIO OLIEHKY PaboTHI,
a TAKKe TCOPETUHEECKYIO U NPAKTUYECKYIO 3HAYUMOCTE NOIYUEHHEIX PE3YIHTATOB.

CooTeercTBHE COmepiKaHMA AHCCEPTALHH M aBTopedepara YKa3aHHOM
CHEeNHAIBHOCTH

ConepkaHue ¥ [OJYYEHHBIE  PE3YILTATEHI JMUCCEPTAllHOHHON  paboThI
COOTBETCTBYIOT MACIOPTY HayYHOU creruanbHocTd 1.1.7. TeopeTudeckas MexaHHKa,
JUMHAMUKA MallliH B myHkTax 13, 14, 15.

ABTOpedepaT AMCCEpTAMH TONHOCTBIO OTPaXkaeT COMep/KaHHe paboThl U ee
OCHOBHBIE PE3YIBTATHI.

3akmouenue

Huccepranvionnas pabora Kartaesa Aunpes BramuMmuposrua, IIpeaCTaBJICHHAS
K 3alllATe Ha COUCKAHHE YYCHOH CTEICHH KaHJMAaTa TeXHWYECKUX HAyK, SBILIETCS
3AKOHYEHHOH  Hay4HO-KBaNM(OHUKAIMOHHOW paboTOi, BBHITOIHEHHOM aBTOPOM
CaMOCTOATENIBHO Ha BHICOKOM HAayYHOM YPOBHE W MOCBALICHHON aKTyalbHON HayJHOM
3a7a4e U3 O0JIACTM JMHAMUKH MAIIWH, COCTOAIIEeHl B HCCIENOBAHUM IHHAMHIKH
BBICOKOCKOPOCTHEIX PAKETHBIX KAPETOK B PEXKMME TOPMOIKECHHMS, UCIIONB3YEMBIX MPH
TPEKOBBIX HCIIBITAHUAX COBPEMEHHBIX M3ACMUH aBUAKOCMUYECKON TEXHUKH.



Huccepranyonnas pabora «IuHAMHUKa TOPMOKEHHS PAKeTHBIX KAPETOK pu
BBICOKOCKOPOCTHBIX TPEKOBLIX HMCIBITAHUAX OIBITHBIX M3LENHWH aBHAIMOHHON U
PaKeTHOU TEXHUKM» COOTBETCTBYIOT Hay4Hoil creruansHoctd 1.1.7. Teopernueckas
MCXaHHMKa, IWHAMHKA MAlUWH W YIOBJIETBOpACT TpeOOBaHMIM NOYHKTOB 9-14
Ilonoxkenust 0 NPUCYXIEHWH YYEHBIX CTereHel, yTBepkIeHHOro [locTaHoBieHueM
Ipasutenscrea Poccuiickoit Mepepauun ot 24 centsbps 2013 roma Ne842 «O
NOPsIIIKE  IIPUCYKEHUA YYEHBIX CTeneHeil» (C M3MEHEeHHSIMH M JIOMONHEHMSAMH),
npeabasnsgeMbiM BAK PO x gucceprarusm Ha corckanue y48HOM CTeneHy Kauqu/aara
Hayk. Cyurato, uro Kataes Auppeit Bianuvuposuy, 3aciysxusaet NPUCYKICHUS eMy
YUCHOH CTeleHHM KaHIH[aTa TeXHHYECKHX HayK [0 cremmansaoctd  1.1.7.
Teoperuyeckas Mexanuka, THHAMHKA MaIIIHH.

OdunuaabHbLIN ONMOHEHT:
Ipodeccop xabenpor «IIpuknanHas
MaTeMaTUKa U CHCTEMHBIH aHaIH3)
CI'TY umenu ["arapuna JO.A.,

I.T.H., Ipogeccop B.C. Ilomos

« %» i 202_Zr.

IlomHoe wammenoBanue opraumsannn: PemepanbHoe rOCY/IapCTBEHHOE OIOKETHOE
oOpazoBaresbHOe YUpEeKIeHHE BBICIIETO obpazoBaHwus «CapaToBcKuit
FOCYapCTBEHHBIN TeXHUYECKUH yHUBEpCUTET UMenu [ arapuna [O.A.»

Anpec Mecta paboter: 410054, r. Caparos, yi. [lonurexuuueckas, 77.

Tenedon+7 (845) 299 88 25

E-mail: vic_p@bk.ru

Hay4nas creruanbsHoCTh, Mo KOTOPOH 3allilIeHa JOKTOpCKasl aucceptauud: 01.02.06
«/lnHamyiKa, TPOYHOCTE MATITHH, TPAGOPOB H annaparypbi».

Yuenoe 3Bamme mpodeccopa mo kabempe «TennorazocHabxenue, BeHTHISLHS,
BO0OOECTICUEHNE U IPHUKITA/IHAS THAPOra30 IMHAMUKA.

A, Tlonos Bukrop CepreeBud, jai0 CBOe COrache Ha BKIIOYEHWE CRONX
TNICPCOHAJIPHBIX  AHHBIX, CONEPHAIIMXCS B HACTOSIIEM OT3BIBE, B JOKYMEHTHI,

CBA3AHHBIE C 3alUTOM aucceprauun Kataesa Amjpes Buia MHPOBHYA, U HX
AaJbHEHIIYI0 00paboTKy.

- B.C. ITomos

IMommucr npodeccopa, HOKILOpA:TeXHUIEeCKUX Hayk Ilorosa Bukropa Cepreesuua
s er0 Pa
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