YTBEPX/IAIO
Hupexrop UKTHU PAH

C.A. llentyHoB
«04» masn 2023 1.

TEXHUYECKOE 3AJJAHUE
Ha BBIMOJHEHNE HAYYHO-UCCIIEI0BATEIbCKUX padoT MO TeMe:
«Pa3paboTka MaTeMaTHYECKHUX Mo/ieJiell U aJITOPUTMOB
AJ1s1 IPeI0TBPAIleHUs1 CTOJIKHOBEHUI B TPAHCIIOPTHBIX CHCTEMAX,
NMpeIHA3HAYEeHHBIX IJISi BBICOKONPOAYKTHBHOI0 arpoX03siicTBa»

1. Ilestu BBIOJTHEHHST

Llenplo  BBIMOTHEHUS pabOTH  SIBISIETCS CHIDKEHHE PHUCKOB  BO3MOKHBIX
CTOJIKHOBEHU OECIMIIOTHBIX JIETaTEIbHBIX allllapaToB MEXAy coO0M 3a cueT pa3paboTKu
Y WCTIOJIb30BaHMsI MaTEeMaTHUECKIX MOJEJICH M alrOPUTMOB, OCHOBaHHBIX Ha BEKTOPHO-
CKOPOCTHOM aHaJHM3€ TPACKTOPHUIl IBMKCHHUS U OINPENEeNICHUN JOMYCTUMBIX PacCTOSHUM
MaKCUMAJIbHOTO COMIKEHHUS JIETATEIBHBIX alllapaToB MEKIY COOOM.

2. B xone BpinmostHennss HUP ucnoHUTEIb J0IKEH

— TIPOBECTU AHATUTUYECKUH 0030p B 00JacTH MoJeiel U alropuTMoB JUIS
NPEJOTBPAILEHUS] CTOJIKHOBEHUH OECIMIOTHBIX JIETaTeIbHbBIX allllapaToB;

— pazpaboTaThb MaTEMaTHYECKyI0 MOJENb IOCTPOCHUS TPAaHULl  30HBI
B3aUMOJICUCTBUS M JMHAMUKUA H3MEHEHHUS B3aWMHOTO PAaCHOJIOXKEHHsSI OeCHHIOTHBIX
JIETaTEJIbHBIX aNnapaTos;

— pa3paboTaTh MaTEMaTUYECKYI0 MOJENb OOHApYKEHHsI MOTEHIIMAIbHO OMAaCHBIX
JTUHAMUYECKHU-IBUKYIINXCS OSCITMIOTHBIX JIETAaTEIbHBIX allllapaToB;

— pa3paloTaTh aJrOpUTM OLIEHKH BO3MOXHOCTH CTOJIKHOBEHHS 110 OCOOCHHOCTSIM
U XapaKTEepUCTHKaM JBUKEHUS OCCIIUIOTHBIX JIETAaTEeNIbHBIX allapaTos;

— pa3paloTaTh anropuT™Ma OMNpPEICNICHUS TPaHMIl [AWANa30Ha KPUTHUYECKUX
CKOpocTel OeCTUIIOTHBIX JIETaTeNIbHBIX alllapaToB HAa OCHOBE BEKTOPHO-CKOPOCTHOIO
aHaJlu3a TPACKTOPUN JIBUKEHUS;

— paspaboTaTh aJIropuT™M pacuéTa MapaMeTpoB MABIXKEHUS OECTIMIOTHBIX
JIeTaTeNbHBIX annapaToB sl YKIOHEHHUS OT CTOJIKHOBEHHS,

— pa3paboTaTh aNrOpPUTM ONpEACNCHHUS JIMHEHHOIO YCKOpPEHHsS OeCHUIOTHBIX
JETaTEeNIbHbIX alNapaToB JUIsl NPEJOTBPALLEHUS HX CTOJIKHOBEHUS IIPH CKOPOCTHOM
MaHEeBpe.

3. MeToabl U cpeiICTBa HCCJIeOBAHMIA.
IIpu BeinonHeHnH 3a1a4 TEXHUUECKOTO 3aJaHUs JOJDKHBI HCII0JIb30BATHCS METObI
MaTEeMaTU4YECKOU CTaTUCTUKH, aHAIUTUYECKOH anreOpbl, TEOPUH KOMITBIOTEPHOT'O 3pEHUS,



MaTeMaTH4IeCKol 00padOTKH M300paKeHUH, TEOPUH ONITUMHU3ALUU U (PYHKINOHATHEHOTO
aHaIu3a.

4. Tpe6oBaHMST K COCTaBY, CTPYKType, (YHKIHOHAJIHLHOMY HA3HAYEHHI0 H
TeXHHYECKHM XapPaKTePUCTHKAM HAYYHO-TeXHHYECKHX pe3yJibTaToB PadoThI:

4.1. B pesynbTate MpPOBEJECHHOTO AHAIUTUYECKOTO 0030pa MOJIKHBI OBITh BBISBICHBI
CYIIECTBYIOUINE MPOOJIEMbl W TEPCHEKTUBHI Pa3BUTHS MOAENEH M alrOpUTMOB IS
MPeIOTBPAILICHUS CTOJIKHOBEHHUI OECITMIIOTHBIX JIETaTEeIbHBIX allapaTos;

4.2. lomxkHa ObITh pa3paboTaHa MaTeMaTH4ecKass MOJENb IMOCTPOSHUS TPaHHI] 30HbBI
B3aMMOJICHCTBUS W JUHAMUKH W3MEHEHHUS B3aUMHOTO PACIIOJIOKEHHUS OECHMIOTHBIX
JIeTaTeNbHBIX arMnapaTos.

4.3. JlomxHa OBITH pa3paboTaHa MaTeMaTH4decKask MOJIENb OOHAPYKEHHS TMOTEHIIMATBEHO
OTTACHBIX TMHAMUYECKU-ABUKYITUXCS OSCITUIOTHBIX JICTaTeIBHBIX aIlllapaToB.

4.4. JlomkeHn ObITh pa3paboTaH aNrOpPUTM OIIEHKH BO3MOXXHOCTHU CTOJKHOBEHUS I10
0COOCHHOCTSIM M XapaKTEPUCTHKAM JIBIKEHHSI OCCTIIIIOTHBIX JICTATEIIbHBIX alllapaToB.
4.5. JlomkeH ObITh pa3paboTaH alrOpUTM OIPEAENICHUs TPAHMIL Uara30Ha KPUTHUECKHUX
CKOpocTell OeCTUIIOTHBIX JIETATENbHBIX allllapaToB Ha OCHOBE BEKTOPHO-CKOPOCTHOTO
aHaJu3a TPACKTOPUI JBUKCHHUS.

4.6. Jlo;okeH OBITh pa3paboTaH aJlfOPUTM pacdyéTa MmapaMeTpoOB ABHMIKEHUS OSCIUIOTHBIX
JIeTaTeNbHBIX allapaToB I YKIOHEHHS OT CTOJIKHOBEHHUSL.

4.7. lomkHbl ObITh pa3paboTaH aNrOpUTM ONpEIETCHHsS] JMHEHMHOro yCKOpEHUs
OECTIMIIOTHBIX JIETATEJIBHBIX AallapaToB Jsi MPEJIOTBPAIICHUS WX CTOJIKHOBEHUS IPHU
CKOPOCTHOM MAaHEBpE.

4.8. PazpaboTanHas MaTeMaTH4eCKasi MOJIEb MIOCTPOSHUS TPAHUI] 30HBI B3aUMO/ICHCTBUS
U JUHAMHUKHA W3MEHEHHUS B3aMMHOTO pPACIOJIOKCHHsI OECHUIOTHBIX JIETaTeIbHBIX
anmapaTroB JOJDKHAa oOecnevyuBaTh ONpENElICHUE JIMHEHMHOro YCKOpPEHHUs BBbIBEICHUE
OECTUIIOTHOTO JIETATEIBLHOTO armapaTa 3a TPaHMIIbI Ihara30Ha KPUTHUYECKUX CKOPOCTEH
B HAIIPABJICHUU OJIM>KAUIIEH TpaHUIIbL.

4.9. PazpaboranHas MaTeMaTHuyecKass MOJENTh OOHApY)KEHHUS IMOTCHIMAIbHO OMACHBIX
JTUHAMUYECKU-IBIDKYIINXCS OECIMUIOTHBIX JIETATENIbHBIX amapaToB JOHKHA OILEHUTH
napaMeTpbl, KOTOpPBIC MO3BOJIAIOT MPENOTBpPAIIATh CTOJKHOBEHHS 10 S0 OeCHUIOTHBIX
JeTaTeNbHBIX alllapaToB, OJHOBPEMEHHO HAaXOJIIIUXCS B 3aJaHHOM BO3IYIIHOM
IPOCTPAHCTBE.

4.10. Pa3paboTaHHBIN alTOPUTM OIICHKA BO3MOXKHOCTH CTOJKHOBEHHS 110 OCOOCHHOCTSIM
U XapaKTePUCTUKAM JBWKCHHUS OCECHWIOTHBIX JIETATENbHBIX AamNmnapaTtoB JIOJDKEH
pPacCUUTHIBATh BEPOSTHOCTh CTOJIKHOBEHHSI [UISl IIUPOKOTO JHama3oHa CKOPOCTEH,
PaCCTOSHUI U yTIIOB CXOXKICHHS.

4.11. Pazpa®oTaHHBIi QJITOPUTM OINpPEAENICHUs TPaHUL] [Uana3oHa KPUTHYECKHX
CKOpocTel OeCNUIIOTHBIX JIETaTENIbHBIX allllapaToB Ha OCHOBE BEKTOPHO-CKOPOCTHOIO
aHaJlu3a TPAeKTOPHUIl ABMKEHUS JOJHKEeH 00ecreuynBaTh MIIOTHOCTH MMONAaAaHNs B TUANIa30H
KPUTHYECKUX CKOpocTel He MeHee 85 %, a MIIOTHOCTh TOYEK, JUIsl KOTOPBIX YCKOPEHUE
JIEKUT B 3aJJaHHOM JHaIra3oHe — ue meuee 3,5 %



4.12. Pa3paboTaHHBI anropuT™M pacuyéra MapaMeTpOB JBIKEHHS OECHIIOTHBIX
JeTaTeNbHBIX aNnapaToB JUIsl YKIOHEHHUS OT CTOJKHOBEHHSI OJDKEH obecreunBatb 95%
BEPOSTHOCTh YKJIOHEHHUS OT CTOJKHOBEHHUS, a (PaKTHUUECKOe OTKIOHEHUE PACCTOSHUMN
MEXIy JIeTaTeIbHBIMU ammapartaMd B TOYKE MaKCHMAJIBHOTO COJMKEHUS JOJDKHO
OTJINYATHCS OT pacu€THOro He Oosee yem Ha 3%.

4.13. Pa3paboTaHHBI QJITOPUTM OIPEACICHUS JIMHCHHOTO YCKOPEHHUS OeCIUIOTHBIX
JeTaTeNbHBIX amNapaToB JUIS TMPEIOTBPALICHUS WX CTOJKHOBEHHUS TPU CKOPOCTHOM
MaHeBpe JOHKEH OO0ecrevyrBaTh OMPEEIICHUE BEJIMYUHBI TOPU30OHTAIBLHOTO YCKOPEHUS,
pU KOTOPOM MONAPHO CJIETAIOIIMECS] PABHO BHICOTHBIE TOTEHIIMAIBHO CTAIKUBAIOLIUECS
OeCIUIIOTHBIE JIETAaTEeIbHBIC alapaThl CIIOCOOHBI N30€KaTh CTOIKHOBEHUS.

5. TpedoBaHus K pa3padaTbiBaeMoOil TOKYMeHTAMH

5.1. B pe3ynbrare BBINOJHEHHS pPabOT MODKHA OBITH pa3paboTaHa CieAyrOIIas
JIOKYMEHTaLIHS:

- HayyHO-TeXHMYeckud otduer mno pesyaprataMm HHUP mno Teme «Pa3paboTka
MaTeMAaTHYECKUX MOJEJNEN W alropuTMOB MJId NPEAOTBPALICHUS CTOJIKHOBEHUN B
TPAHCIIOPTHBIX CUCTEMaX, MpeaHa3HAYECHHBIX JUTSt BBICOKOITPOTYKTUBHOTO
arpoxo3siicTBay.

5.2. Pesynbratel paboT, oTpaxkarompe TpeOOBaHUS, YCTAaHOBJIEHHBbIE B pazenax
HacTosAlero TeXHUYEeCKOoro 3aJaHusi JOJDKHBI ObITh pa3pabOTaHbl B COOTBETCTBUHU C
tpeboBanusimu 'OCT 7.32 — 2017.

6. Cpoku BbINOJTHEHHUs] pAa0OT HACTOSAIIET0 TEXHUYECKOI0 3aJaHUs

6.1. Cpoku BBIIOTHEHUSI padOT U MPEOCTABICHUS PE3yIbTaTOB, MPEIyCMOTPEHHBIX TI. 5
HACTOSIIIETO0 TEXHUYECKOIrO 3aJaHMs: C JaThl 3akitodeHus JloroBopa Ha BBIIIOJHEHUE
paboT HACTOSIIETO TEXHUUECKOTO 3a1anus o 31.12.2024 r.

Hayunslil pykoBOIUTEH AnexkcannpoB N.A.




