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O HanpaBJiCHHH OT3biBa na aBxopecJjepax 

OFAOy BO «MAH» 
yneHOMy ceKpexapio 
aHccepxauHOHHoro coBexa 
24.2.327.03 
jx.T.H., aoucHxy 
C x a p K o e y A.B. 
M o c K B a , B o j i O K O J i a M C K o e l u . , ; i . 4 , M A H , 

O x f l e j i n o j r o T O B K H K a a p o B B b i c u i e n 

K B a j T H ( | ) H K a u H H , 1 2 5 9 9 3 

yBa>KaeMi.iH AjieKcaH.ap BjiaziHMHpoBHH! 
B oxBex Ha H H C B M O OX 14.07.2026 JNs 035-10-327.03.120 HanpaBjiaeM O X B H B 

Ha aBxope(|)epax îHccepxauHOHHOH paGox t i mepGaKOBa A.M. n a xeiviy «Pa3pa6oxKa 
aaanxHBHOH CHCxeivibi ynpaBJieHHfl c HaeHXH4)HKaHHeH MaxeMaxHHecKOH Mo;i,ejiH 
nexaxejibHOxo a n n a p a x a B peajibHOM Macmxaoe BpeMeHH» na coHCKaHHc yqenoH 
cxeneHH KanjHaaxa xexHHqecKHX nayKe no cneuHajitHocxH 2.5.16. - «/],HHaMHKa, 
GajiJiHCXHKa, ynpaBJienHe aBH^eHHCM jiexaxejibHwx a n n a p a x o B (xexHHHecKHe 
HayKH)». 
ripHjio^eHHe: no xcKcxy na 4 ji. B 2 3K3. 

riepBbiH saMecxHxejib 
reHepa.nbHoro anpeRxopa 
n o pa3pa6oxKe H nayHHO-
XeXHHHeCKOMy paSBHXHIO 

ilceerewt-c-c-b\MH^ Kp3HirTc:i B peecrpe OHC 

A.C. T a p a c o B 

J l H H H H K E B r e H M H A i i e K C a H j p O B H H M KOHTPO/ld MCnojlHEHMfl 

+ 7 ( 4 9 5 ) 6 6 9 - 2 3 - 9 0 ( 6 4 - 3 3 ) flOKywEHTOB M A H 

floKyMBHT n o f l f o T o a n e H , n o a n M c a H , x p a H M T C J i B C 3 f l « / i ? „ o n / ^ r 
A O « H U B M M / i b M K a M O B » I D 1 3 3 - 7 5 3 4 8 3 



O T 3 b l B 

Ha aBTope4)epaT j i H c c e p x a u H H mepGaKoea AjieKcanjipa H r o p e B H H a na xeiviy 
«Pa3pa6oTKa aaanxHBHOH c n c x e M w ynpaBJ ieHHa c H;ieHXH4)HKauHeH 
MaxeMaxHHecKOH M O ^ C J I H j i e x a x c j i b H o r o a n n a p a x a B peajibHOM MacmxaGc 

BpeMeHH», npcflcxaBjiCHHOH Ha coHCKaHHC ynenoH C X C H C H H KaH^Hflaxa 
TCXHHHCCKHX HayK HO CnCXlHaJlbHOCTH 2.5.16. - «XI,HHaMHKa, 6aJIJIHCTHKa, 
ynpaBJiCHHC ^BH^eHHCM nexaxcjibHbix annapaxoB ( T C X H H H C C K H C HayKH)» 

COBCpmCHCTBOBaHHC ajirOpHTMOB aBTOMaTH3aaHH ynpaBJlCHHH 

jTCTaxcjibHbix annapaxoB, B T O M HHCJTC ncpcncKXHBHbix BcpTOnexoB, flBjiacxcfl 
o; ] ,HHM H3 nyxcH y j i y n m c H H a H X HHnoxa^Hbix C B O H C T B , H T O no3BOJiflCT yjiynuiHTb 
KaneCTBO BbinOJIHCHH^ U C J I C B M X 3aflaH. B CBfl3H C 3 X H M , XCMa ZlHCCCpxaUHOHHOH 
pa6oxbi A.M. llJ,cp6aK0Ba, nocBflmcHHaa CHHXcsy aaanxHBHbix ajiropHXMOB C H C T C M 

ynpaBjiCHHfl neTaTCJibHbix annapaTOB, aBjiacTCfl BccbMa aKTyajibHOH. 
LJeJIbK) flHCCCpTaXlHOHHOH paSoTbl flBJlflCTCfl nOBbimCHHC 6c30naCHOCTH 

nojTCTa H yjiynmcHHc OHJioTa^Hbix C B O H C T B JIA pa3JiHHHbix KJiaccoB nyTCM 
CHHTC3a aJiropHTMOB aflanTHBHOH CHCTCMbl ynpaBJICHHfl C OHHaHH-
H;ieHTH4)HKaiiHCH oapaMCxpoB o6x>CKTa ynpaBJicHHa B pcajibHOM MacmTa6c 
BpCMCHH, 6a3HpyK)mHXCfl Ha npHHUHHC o6paTHOH ;iHHaMHKH, a TaK^C HOCXpOCHHa 
HCJiHHCHHoro npc4)HJibTpa, nojiaBjifliomcro flBjicHHC pacKaHKH caMoncTa J I C T H H K O M 

H o6ccncHHBaK)mcro pa6oTy npHBOflOB pyncBwx noBcpxHOCTCH B J I H H C H H O H 

06jTaCTH. 
B paMKax HCCjicflOBaHHfl asTopoM nonyHCHbi cuc^yiomHC pc3yjibTaTbi: 

- HCCJlCflOBanO HCCKOJIbKO HÔ X̂OflOB K CHHTe3y peryjlflTOpOB CHCTCM 
ynpaBJTCHHfl JIA na 6a3e npHHunna oGpaTHOH flHnaMHKH, Bbi6paH HaHnynrnHH 
BapnaHT pcaiiH3auHH 3aKOHOB ynpaBJicHHfl TaKHx pcryjiaTopoB; 

- p a 3 p a 6 0 T a H aJirOpHTM H;iCHTH4)HKaUHH napaMCXpOB MaTCMaTHHCCKOH 
MOflCJlH flBH^CHHfl JIA, 4)yHKaHOHHpyK)mHH B pC^HMC pCajIbHOrO BpCMCHH H 

no3BOJiflK)mHH oGccncHHTb a/̂ aHTHBHbic CBoiicTBa pcryjiATopoB; 

O i n E J ! K O P P £ C n O H / l E H U . H 
M KOHTPO/ld HCnOflHEHUS 

flOKyMEHTOB M A H 



- p a 3 p a 6 o T a H ajibxepHaxHBHMH HejiHHeHHMH npe4)HJibxp-racHxeiii> 
K0Jie6aHHH, n o s B o n a i o m H H HsGe ^ a x b BosHHKHOBeHHfl pacKanKH n e x a x e j i b H o r o 
a n n a p a x a . 

C q e j i b i o noaTBep^ f l eHHf l 34)4)eKXHBHOCTH paspaGoxanHbix ajiropHXMOB 
npoBeflCHbi 3KcnepHMeHxaj ibHbie HCCJie^oBaHHa, saKJiroHaiomHecfl B Bbinoj iHenHH 
pasj iHHHbix 3aflaH p y H H o r o y n p a B n e n H f l n a n n j i o x a ^ H O M cxcHfle c HcnonbsoBaHHCM 
pasnHHHbix MOflejieH flHHaMHKH JIA caMOJiexHoro H BepxonexHoro x n n a . K 

BbinojiHeHHK) saaan npHBucKanHCb o n e p a x o p u , a B H c c n e a o B a H n a x c 
HcnojibsoBaHHCM MOflenH B e p x o j i e x a y n a c x B O B a n onbixHbiH H C X H H K . 

Oxj ie j ibHo onHCbiBaexca Bbino j ineHHe 3a;iaH nHnoxHpoBaHHfl M O ^ C J I H JIA 

B e p x o j i e x H o r o x n n a , n a p a M e x p b i KoxopoH anpHopno aBjiaioxcfl HCHSBecTHbiMH, H 

jlRfi KoxopoH CHHxesHpoBaH azianxHBHbiH pe ry j i f lTop B Kananax Kpena, x a n r a ^ a H 

pbiCKaHHfl. P e r y j i a x o p p e a j i H s y e x pa3JiHHHbie x a x nasbiBaeivibie xHnbi peaKUHH 
Bepxo j i exa n a y n p a B J i a i o m H e B O S ^ J C H C T B H A : R C A H (Rate Command Attitude Hold), 

Korfla ynpaBUfl iomHH cHraaji o x o p x a n o B ynpaBj ienHf l (J )opMHpyex s a a a H H y i o 
y r j i o B y i o CKopocxb B saziaHHOM Kana j ie y n p a B n e H H s ; A C A H (Attitude Command 

Attitude Hold), K o r ^ a y n p a B J i s i o m n H c H r n a n o x KOManjiHbix p b i n a r o B 4 )opMHpyex 
saflaHHbiH y r o j i Kpena H U H x a n r a ^ a . P e s y j i b x a x b i H c c j i e a o B a n n H , n p H B e a e n H b i e B 

a B x o p e 4 ) e p a x e , noKasajiH y j i y M m e H n e X O H H O C X H BbinojiHeHHfl u e n e B b i x saaan 

nHJIOTHpOBaHHH, BblCOKHH ypOBCHb po6aCXHOCXH CHCXCMbl y n p a B j i c H H a 3a CHex 
npHMeneHHfl a n r o p H T M a HfleHXH4)HKaaHH. JJjin Mo^ejiH Bepxojiexa, cyji^ n o 
npHBefleHHbiM 3HaHeHHflM oLienoK nnjioxa^CHbix xapaKxepHcxHK n o mKajie Kynepa-

Xapnepa, ajianxHBHafl CHCxeivia y n p a B j i e n n a no3BOJiHjia o 6 e c n e H H T b I y p o B e n b 
H H j i o x a ^ H b i x x a p a K x e p n c x H K B O Bcex a e n e B b i x s a ^ i a n a x , B XO BpeMa KaK 
xpaflHUHOHHbie aj i ropHTMbi o G e c n e n n B a i o x j iHiiib II y p o B e n b . Pa3pa6oxaHHbie 

a j i ropnTMbi no3BOJiHJiH xaK^e o 6 e c n e H H T b nof laBJ ienHe B3anMOCB«3H M e^ay 

KanajiaMH y n p a s j i e H H a Bepxo j i exa . I Io j iyHeHHbie pe3yjibxaxbi no3BOJiflK)x c / ie j iaxb 
BbiBOfl o BbicoKOH 34)4)eKXHBHOCXH pa3pa6oxaHHbix ajiropHXMOB. 
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B KanecTBe saMeHaHHH K aBTope^epaTy M O ^ C H O OTMexHXb c j i e ^ y i o m e e : 

1) B aJirOpHXMC napaMexpHHeCKOH HfleHXH4)HKaXlHH K034)4>HaHeHXOB 
CHCxeMbi ypaBHeHHfl jiBuyKQUufi JIA He npoBepaexca cymecxBOBaHwe o6paxHOH 
MaxpHijw {E^Ey\ xaK^e H 3 a B x o p e 4 ) e p a x a ne A C H O HXO npoHcxoflHX B c n y n a e 
det(£'^£')=0, Kor^a pemeHHH jiJin nensBecxHOH MaxpHxiti napaMexpoB 
flHHaMHHeCKOH CHCXCMbl g GcCKOHCHHO MHOFO. 

2) B aBxopcc^epaxc n e npHBCflCHbi ycnoBHa npoBC^CHHa aKcnepHMCHxoB. 
HecMOxpfl Ha O T M C H C H H W C HCflOCxaxKH, ^HCccpxauHfl mcp6aKOBa A.M. 

npe/jcxaBJiflcx H 3 cc6fl 3aKOHHeHHyK) pa6oxy, BbinojiHCHHyK) n a B W C O K O M 

XeXHHHCCKOM ypOBHC, yZlOBJICXBOpflCX BCCM Xpe6oBaHHflM, npCflX>flBJIfleMbIM K 
KaHflHflaxcKHM flHccepxaiiHflM n o cnextHajibHocxH 2.5.16. - «XtHHaMHKa, 
6ajiJiHCXHKa, ynpaBJicHHC flBH^CHHCM jiexaxejibHbix annapaxoB ( X C X H H H C C K H C 

HayKH)», a a B x o p 6c3ycj ioBHO 3acjiy5KHBacx npHCBOCHHa cxencHH KanflHAaxa 
XeXHHHCCKHX HayK. 

Ox3bIB COCXaBHJT 
HanajibHHK KB - xjiaBHbiH KOHCxpyKxop 
4)yHKLiHOHajibHoro pa3BHXHa BKJIA 
AO «HUB MHJib H KaMOB», 
KaHflHflax xexHHHccKHx HayK .^^^ B.M. Ho6aH 

CnexiHaj ibHocTb 20.02.14. 
«B00py»CCHHC H BOCHHaa XeXHHKa. KoMnJICKCbl H CHCXCMbl BOCHHOXO Ha3HaHeHHfl.» 

AKXlHOHCpHOC o6mCCXBO «HaUHOHajIbHbIH UCHip BCpXOJICXOCXpOCHHa 
H M . M . J l . M H J I A H H.A. KaMOBa» 
Ajipec: 
140070, MocKOBCKafl O6JI . , ro. JIioGepubi, nrr. T O M H J I H H O , yji. F a p r n H H a , 26/1 
Tcji.: +7 (495) 669-23-90 
O a K c : +7 (498) 553-80-02 
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E-mail: info@nhcmk.ru 

i l , H o 6 a H BacHJiHH M H J I I > C B H H , ^ a i o c o m a c H C n a E K J U O H C H H C C B O H X 
nepCOHaHbHblX aaHHMX B flOKyMCHTtI, CBa3aHHI>Î â«ffitHTOH flHCCepTaUHH 
IlJ,ep6aKOBa A .M. , H H X flajibHCHiuyK) o 6 p a 6 o T i ^ ; ; , ^ ^ ^ B . M . M o 6 a H 

I lo f lnHCb H o 6 a H a B . M . y a o c T O B c p a i o 

XtHpcKTop cny^Gbi Ka^ipoB 
H pasBHTHfl n e p c o H a j i a 
A O «H1J,B MHJib H KaMOB» 
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