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BBenenue
B OCHOBy HpOFpaMMI:I ITOJIOKCHBI CJICIIyIOH_II/Ie By3OBCKI/Ie JOUCIIUITIIINHBIL:

«AsporunpoMexanuka», «l'uapoaspoauHaMukay, «/IuHamuka nonera», «YNpaBieHUE JBUKECHUEM
JeTaTeNbHbIX anmnaparoB», «JluHamuka JIA», «OCHOBBI TE€OpHUU YIpPaBICHUSD, «YTIpaBICHUE B

TCXHHUYCCKHUX CUCTEMAX).

Yacte 1.

Mopnenu xunkocteit u razoB. ['unoresa crmomuoctu. [Ipuniun obpatumoctu. OCHOBHBIS
¢$u3nKO-MeXaHWYeCKUe TapaMeTpbl M CBOMCTBa >kuakocTedl u ra3oB. CraHmapTHas aTMmocdepa.
Pexxumbl TeueHni xuakocTed 1 razoB. CUioBoe Bo3A€HCTBHE TOTOKA HA TEJIO.

YcraHoBUBILIEECS U HEYCTAaHOBUBILIEECS IBUKEHHUs. JIMHUA TOKA, TPACKTOpHUs. Y paBHEHUE
HepaspbeiBHOCTU. [locTynarenbHoe, aedopMallMOHHOE M BpamlaTeIbHOE JBWKCHHMS YacTUIIBI
CIUIOIIHOM cpenbl. [loTeHIManbHOE U BUXPEBOE NBMKEHU. LIMpKyIsuus BEKTOpa CKOPOCTH.

Cunbl, AelicTBYIOLIME HA YaCcTUIly CIUIOIIHOM cpeabl. YpaBHeHus Jinepa u Hasbe-
Crokca. YpaBHeHHEe IepeHoca IOJIHOM 3Hepruu. [lonHas cucreMa ypaBHEHMMH, OIMCHIBAIOIIAsS
JBIKEHUE CIUIOLIHOM cpenbl. HadyanbHbIE U TpaHUYHBIE YCIIOBUS.

OcobeHHOCTH ~ JMHAMUKHA  CKUMaeMod  cpeasl.  OpHOMEpHOE  yCTaHOBMBIIEECS
M30PHTPONMUYECKOE TEUEHHE Tra3a, MapaMeTpbl TOPMOXKEHHsA, KpUTHUecKHe mapameTrpbl. Coro
JlaBais1, pac4eTHBIN U HEPACUETHBIN PEKUMBI TCUCHUS.

PacnpocTpanenue ciabbIX BO3MYIIEHHH B TOTOKE Ta3a, IOBEPXHOCTH pa3pbIBa.
Knaccudukanuss pa3psiBOB B raze. YJapHble BOJIHBI M CKauyKH YIUIOTHEHHs. BuIbl CKauykoB
ymoTHeHus. V3MeHeHne mapaMeTpoB MOTOKa MpU Mepexoje yepe3 cKayok yrutoTHeHus. Cialble
pa3phIBbI B ra3e. BoyHbI pa3pexeHus.

MopenupoBanue u nonodue ssneHuid. Bunel mogobus. Ilapamerpsl nmomodust, Gpopmyisl
nonobust. Kpurepun nonodbus. [lonHoe u wactnaHoe nmogodue. CrocoObl OCYIIECTBICHHS TO100US
OpU  TPOBENCHUM  OSKCIEPUMEHTAJBHBIX  HCCIEAOBAaHMMA. AdlpoauHaMudeckue TpyObl U
ra3zoMHaMU4YECKUE YCTaHOBKH.

[loHATHE TOrpaHUYHOrO CIOS M OOIIME CBEACHUS O TOTPAHUYHOM CJOe€. YpaBHEHHS
MOrpaHu4HOro cijos. OOIMe cBeJeHUS 0 METO/ax pacuera MapamMeTpoB MOTOKA B JIAMUHAPHOM U
TypOyJI€HTHOM HOTPAaHUYHOM CIIO€.

AbdponnHaMHUYECKUE XapaKTEPUCTUKHU Mpoduieil u KppUIbeB KOHEYHOTo pazmaxa. Teopema
H.E. XykoBckoro o moabemHoi cuie. TOHKHMI Npoduib B HEC)KMMAeMOM INOTOKe. Buxpesbie
Mmojenu kpbuta. Ckoc notoka. MHAYKTHBHOE cCONpoTHBIEHHE. Biusnue GopMbl Kpbula B IJ1aHE HA
a’pOJUHAMUYECKUE XapaKTEepUCTUKU. lloyApbl Kpblia, a’poJMHAMHYECKOE KadecTBO. BiusHue
CKMMAeMOCTH HA a’pOJMHAMMYECKHE XapaKTepUCTUKH, KpUTHYecKoe 4ucio Maxa. BomHoBoe

COIIPOTHBIICHHE. ADpPOIUHAMUYECKHE XapaKTEePUCTHKH MpOoQWiIs W Kpbula TPU JI03BYKOBBIX,
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OKOJIO3BYKOBBIX M CBEPX3BYKOBBIX CKOPOCTSX. AJpOJAMHAMUKA MEXaHU3UPOBAHHOIO KpbLIA.
Ha3znauenne v mpuHUMI JEHCTBUS MeXaHu3aluMu. MexaHuzauus Kpblia (JKECTKas, CTpyiHas,
KOMOWHUpPOBaHHAs).

I'eomerprueckue napameTpsl (ro3enska B BUje Tena BpamieHus. Kaptuna o0Tekanus mnpu
MaJIbIX M OOJIBIINX yTiax ataku. HenuHelHble a3poJuHAMUYECKHE XapaKTEPUCTUKH.

AbdponuHamMHMKa camojieTa B TIOJETHOW, B3JETHOM U TOCAJ0YHOW KOH(HUTyparmsix.
WNutepdepentuss  dgacreit  camonera. OcoOeHHocTH  OOTEKaHWs  OMEpPEHUS  CaMoJjeTa.
AbspoanHamuueckas 3pGEeKTUBHOCTb U IIAPHUPHBIE MOMEHTHI pynei. [lomspel, aspoanHamuyueckoe
KayecTBO CaMoJieTa C OTKJIOHEHHBIMH OpraHaMH YIpaBieHUs U 0e3 HHUX. A3pOJMHAMUYECKHE
XapaKTepUCTUKH CaMoOJieTa NpU OTKJIOHEHHOW MeXaHHu3aluu. BiusHue ONIM30CTH 3eMiId Ha
a’pOJUHAMUYECKHUE XapaKTEPUCTUKH

[lonsTe yCTOMYMBOCTM M yHPAaBIAEMOCTH. ADpPOJAMHAMUYECKUE XaPAKTEPUCTUKH,
OIIPEACIAIONINE MTPOJIOJIBHYIO CTATUYECKYI0 YCTOWYMBOCTD U YIPABIAEMOCTb. A3POAMHAMUYECKUN
MOMEHT TaHraxa. LleHTp naBienus u gokyc mo yriay araku. IloHsTie o OanaHCHPOBKE caMoJieTa.
[Tpononbhas G6anancupoBka banancupoBouHas mossipa. ASpOAMHAMUYECKAE MOMEHTHI PHICKaHUS
U KpeHa. AdpOJMHAMUYECKHE XapaKTEPHCTUKH, ONpEACISIomue OOKOBYIO CTaTHYECKYIO
YCTOMUYUBOCTB U YIPABIISIEMOCTbD.

Kputnueckue pexumbl o0TekaHus camonera. OOTekaHue camolieTa Ha OOJBIIMX yriax
aTakv, CpbIB TOTOKA. JlomycTuMblii KO3((UIMEHT a’dpOAMHAMUYECKON MOJBEMHOM CHIIBL
ABropoTranus Kpbula. MexaHu3anMs Kpbula, NpeAHa3HAuY€HHas i1 IPEJOTBpPALICHUS CpbIBa
IIOTOKa.

AdpoaMHAMHMUYECKHE XapaKTEPUCTUKU CaMoJIeTa IPU HEYCTAaHOBUBLIEMCS JABM)KEHHUU.
Metoabl pacdera HECTAI[MOHAPHBIX a’3pOJMHAMUYECKHX XapakTepucTuk. Jlemmdupyromme
MOMEHTHI TaHraXka U KpeHa. 3ana3/plBaHHe yria cKkoca OTOKa.

OCOOeHHOCTH THUIEP3BYKOBBIX CKOpPOCTEH. 3aKOoH Tumep3ByKoBoro mono0us. Pacuer
a’pOIMHAMUYECKHUX XapaKTEPUCTUK OOBEKTOB MPHU THIIEP3BYKOBBIX CKOPOCTSIX.

AdpoanHaMuueckas KOMIIOHOBKA COBPEMEHHBIX UM IEPCHEKTUBHBIX  CaMOJIETOB
Hcnons3yeMble a’poJMHAMUYECKUE CXEMBl M BUIBl KpbUIbeB. HemocpeacTBeHHOE yIpaBicHHUE
CUJIaMH. YTIPaBJIEHUE OTPBIBOM IIOTOKA.

VYpaBHEHUsT MEXAaHHMKH, OIMCBIBAIOIIME ABUKCHHE LIEHTPA MAacC M BpAlllCHHE BOKPYT
LeHTpa Macc. YpaBHeHue Memepckoro. MHepiuanbHble 1 HEMHEPLUAIbHBIE CHUCTEMBI OTCYETA.
BuemHue cuibl, AEHCTBYIOIIME Ha JIETATENbHBIM ammapar B mosiete. CHCTEMbl KOOpIMHAT,
IIPUMEHSAEMBbIE B JUHAMUKE IIOJIETa. YPAaBHEHMs [BWKEHUS B IPOCKIMAX HA OCU IIOJBHIKHOMN
CUCTEMBI KOOPIMHAT.

YcranoBuBIIECS PCKUMBI IMOJICTA JICTATCIIBHOI'O arllrapara. MGTO,Z[ TAT >KyKOBCKOFO.
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PexxuMbl moneTa Ha Jguarpamme MOTPEOHBIX M pacroiaraeMelx Tir. Meron momiHocTted. Pacuer
00JIaCTH BO3MOXKHBIX PEXKHMOB TOPH30HTAJIBHOTO MojieTa. OrpaHUyYeHHs JHara3oHa CKOPOCTEH.
Ha6op BbicoThl. CTaTH4YeCcKUil ¥ JMHAMUYECKHUI MTOTOJIKK CaMOJIETa.

Pacyer panpHOCTM W IPOAOIDKUTENBHOCTH  mojieTa. (OCHOBHBIE  OIPENEIICHHUS.
KunomerpoBblii 1 4YacoBoi pacxonapl ToIuMBa. Pacuer naiapHOCTM mojeTra camoisiera. Panmyc
JEUCTBUS CaMOJIeTa.

MaHeBpeHHbIE XapaKTepUCTUKH camoJieTa. Pacrionaraemble neperpy3ku U OrpaHU4eHUs
Ha HuX. KpuBonuHeilHOE [ABW)KEHHME B TOPU3OHTAIBHOM IUIOCKOCTH. Bupax camonera.
KpuBonuHeiiHOE IBUKEHUE B BEPTUKAIBHOM IIJIOCKOCTH.

B3nerHo-nocanounsle XapakTepUCTUKU. Pacder B3ieTHOM auctaHuuu camosera. Pacder
[MOCaJOYHON TUCTAHIIMU CaMOJIeTa. Y KOPOUEHHBIN U BEPTUKAIbHBIN B3JIET CAMOJIETA.

Meron ManbIx BO3MyILIeHUW. JIMHeapu3auus ypaBHEHMM JBUXKCHUSA. YIIPOLLEHUS
MaTeMaTU4eCKOM MOJCIN JBWXKEHHs. PasleneHue CUCTEMBI Ha JBE€ HE3aBUCHMBIX CHUCTEMBI
ypaBHEHUH, OTHUCHIBAIOLINX COOTBETCTBEHHO MPOJIOIbHOE U OOKOBOE BO3MYIIIEHHOE JIBUKECHHUE.

IIpononbHbIE MOMEHTHI aj’poauHamuueckux cwil. Pokyc camosera. Ilonsatue o
IIPOJOJIBHOM  CTaTUYECKOM YCTOWYMBOCTH. MOMEHTBI OpraHoB IPOAOJIBHOIO  YIPABIICHUS.
Jlemnupyromue MnpoaoibHble MOMEHTHL. BokoBble a’poanHamMuyeckue MOMEHTHI. llyTeBas u
MOTIepeYHasl CTaTHYECKHE YCTOWYMBOCTH. MOMEHTHI OpraHoB OOKOBOTO ympaBieHHUs. BokoBble
AeMI(pupyrommue MOMEHTbl. MoMeHTHI cuil TArd. [llapHupHBIE MOMEHTBI OPraHOB YIIPABJICHUSI.

VYcraHoBuBLIEeCs NPOAOJIBHOE IBWKEHHE. balaHcHpoBKa camoiera B TOPU30HTAIBLHOM
nosiere. IIpoponpHas crarudeckas yCTOMYMBOCTD 10 CKOPOCTH. baslaHCHpOBKa B KPUBOJIMHEWHOM
nosiere. IIpononbHasg cratudeckas yCTOMYMBOCTBH [0 Ieperpyske. Pacxon pydku Ha €IMHHIY
neperpy3ku. IIpononbHas cratudeckas YCTOHYMBOCTH CaMOJIETa CO CBOOOIHBIM pPYJIEM BBICOTHI.
VYcunus Ha pelyarax ynpasieHus. [luanazoH LEHTPOBOK.

YcranoBuBiieecss 60koBoe IBMKeHHE. bamaHcupoBka camosnera Ipu Mocajke ¢ OOKOBBIM
BeTpoM. bamaHcupoBKa B TPSIMOJIMHEHHOM IIOJIETE TPU OTKa3ze OOKOBOTO JABHTaTeNs. Pexum
0aJaHCUPOBKHU B KPUBOJIMHEWHOM MOJIETE C KPEHOM U CKOJIbKEHHEM. Pacxozpl mepeMenieHus pyuku
U nefjaJied. Y CWIIHS Ha pblyarax yrnpaBJICHUs.

KpaTtkue cBeneHus M3 TEOpUM aBTOMATHYECKOI'O YIPAaBJICHHUS. Merons! pelieHus
JTUHEHHBIX TuddepeHnnanbubix ypasueHuid. [lepenatounas ¢ynkuus muneitnoit CAY. Ilepexonnas
¢byHkuus. YacToTHBIE XapaKTepUCTUKU. DneMmeHTapHble 3BeHbst CAY. Kpurepuu ycroiunBocTu
JIMHEWHBIX cucteM. [lokazarenn kauecTBa MEPEXOIHBIX POLIECCOB.

[IpononbHOE BO3MYIIEHHOE JBWJKEHHE. YPaBHEHUS IPOJOJIBHOIO  BO3MYILIEHHOTO
JBIDKEHUS.  YCIOBUSL  YCTOMYMBOCTH IIPOJOJIBHOIO  ABWXKEHMsS. PasneneHue  ypaBHEHUI.

KopoTkonepuoauueckoe IBHXKEHHE. BiMsHNE KOHCTPYKTHBHBIX MAapaMETPOB CaMoJIETa U pEXHUMa

4



[oJIeTa Ha II0Ka3aTeld KOPOTKONEPUOAUYECKOTO JBIDKEHUSA. YIIyYIIEHUE XapaKTEPUCTHUK
IIPOJIOJIBHOM YCTOMYMBOCTH U YIIPABIIIEMOCTH CPEICTBAMHA aBTOMATUKH.

BokoBoe BO3MyIIEHHOE JABWXKEHHE. YpaBHEHHS OOKOBOTO BO3MYIIEHHOI'O JIBUKEHUS.
VYcnoBus ycroiumBocTu. PaszneneHue ypaBHeHUN ABMKEHUA. M301MpoBaHHOE IBHKEHHE KpEHA.
W3o0mupoBaHHOE IBUKEHHE PBICKaHMs. B3auMonaencTBue NBIKEHUN KpPEeHA U phICKaHUA. BiusHue
peKuMa TMoJieTa Ha IOKa3aTedd OOKOBOIO JBIKCHHS. YIIYUIICHHE XapaKTepPUCTHK OOKOBOM
YCTOWYUBOCTH U YIIPABIIIEMOCTU CPEICTBAMUA aBTOMATUKH.

B3aumopeiictBue mpoaonsHOTO W OOKOBOTO JBIDKEHWH. Buabl B3anmMOAEHCTBUS.
WNHuepuroHHOE B3aMMOAEHCTBUE. YCIOBUS YCTOMUMBOCTH YIJIOBOro JBHXeHMs. Kpuruueckue
CKOPOCTH KpeHa.

IMoner camonera Ha Oonbiuux yriax aTaku. OCOOEHHOCTH ToJjeTa Ha OONBLIMX Yyriax

aTaKWu. KpI/ITI/I‘-IeCKI/IC PCKUMBI: CBAJIMBAHUC, HITOIIOP U AP.

Yactn 2

Pa3nen 1. OcHOBBI 0ALJIMCTHYECKOTO MMPOCKTUPOBAHUA

[Toner JIA xak ymnpaBiasemoe aABwxeHue. Llenn u 3amauum ynpaBieHUs. YIIpaBIAIOIINE
ciiibl 1 MOMEHTHL. CriocoObl CO3/1aHus YHPaBISIOMINX BO3ACHCTBUI; TUHaMUYeckre cxembl JIA.
Opranbl ynpasiaeHus. Mecto OalIMCTUYECKOrO M JTWHAMHYECKOTO MPOEKTHPOBAHUS B Ipolecce
pa3paboTKu KOMILIeKca yrnpasisiemoro JIA.

CucreMbl KOOpAMHAT, NPUMEHSEMBbIE B MEXAaHHUKE IIOJIETA. YTUIbI, UCHOJIb3yEMBIE IS
ompenenenuss nojoxenus JIA. Monenu nswxeHusi, Gurypsl (popmbl) TPaBUTALMOHHOTO IOJIS
3emmu. Atmocdepa 3emid U ee MoJeiu. AKTUBHBIC CHIJIBI U MOMEHTHI, JeicTByromue Ha JIA B
IOJIETE.

Mopnens JIA xak cucteMmbl NepeMeHHOro coctasa. lIpuHuun 3arBepaeBanus. BekTopHble
YpaBHEHUsl JABIKEHHUs IIeHTpa Macc JIA B pa3nuyHbIX CUCTEMaX KOOPAMHAT (MHEPLMAIBHOM,
36MHOM, MOJIBW)KHOI). BekTopHbIe ypaBHEHUS BpalaTEbHOIO ABMXKEHUS JIA OTHOCUTENIBHO €ro
LIEHTpa Macc.

CkansipHble ypaBHEHUS [BWKEHUS LieHTpa Macc JIA B IpoEKUUsAX Ha OCH PA3IUYHBIX
cucteM KoopauHar. CKaliipHble YpaBHEHMsI BpALATEIILHOTO JABMWKEHMA. KuHemaruueckue
ypaBHeHUs ABMKeHUS JIA (BEKTOpHBIE U CKaJSIpHBIE). | 'eoMeTpruUeCKrE COOTHOILIECHNS.

Mogpens awxkenus neHrpa macc JIA ¢ ydetrom ¢opmbl u BpameHus 3emiu. I[lomHas
Mojenb aBmkeHus: JIA 6e3 yueta GpopMbl U BpalleHUs 3eMId B MPOCKIHUAX HA OCH TPAEKTOPHOU
CK. CBs3b ¢ ypaBHEHHSAMHU CHCTEM HABEACHUS U CTaOMIM3alUH. VeanbHble CBSI3U KaK METOJbI
HaBeneHus. Kiaccupukamust M CpaBHUTENbHBI 0030p METOJOB HAaBEICHHS, OCHOBHBIC

0COOEHHOCTH COOTBETCTBYIOIIUX UM TPACKTOPHIA.
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O030p METOJOB pEIICHUsT YypaBHEHUU [BIDKEHUS. YYeT OCOOEHHOCTeH ydacTka
Tpaekropuu. Pa3nenenue mnpocTpaHCTBEHHOro [BMXeHus JIA Ha mpomonbHoe U OOKOBOE.
CocraBnenne Moxeneil aBwxkeHus neHTpa macc JIA. Pacuer Tpaektopuit JIA mpu moznere mo
nporpamme. lloHsiTie 00 OCHOBHBIX JETHBIX XapakTepuctukax JIA. Meronsl ompeneneHus
CKOPOCTH, BBICOTBI M AAJILHOCTHU MOJ€Ta. J[MHaMuUecKkue ypaBHEHUs IBUKEHUS LieHTpa macc JIA B
YaCTHBIX CIyYasX.

[lonatue 00 yCTOWYMBOCTH, YNpaBIsgeMOCTH U MaHeBpeHHOcTH. Ileperpyska JIA.
IIpoekuuu neperpysku Ha ocu pas3nuuHblx CK. YpaBHenus npuxenus JIA B TepMuHax neperpysok.
3aBUCUMOCTD MEPErpy3KH OT PEKMMA MOJIETA, OT YIVIOB aTaKu, CKOJIBXEHHUS U OTKJIOHEHHUS PYyJEH.

[leperpy3ku noTpebHbIe U pacnojaraemble. 3aiaua OrpaHUuEHUS IePerpy30K.

Pa:me.ﬂ 2. OcHOBBI JHUHAMHAYECCKOI'O IIPOCKTUPOBAHUA

[TocTanoBka 3amaun O peanu3aludyd pacyeTHOW (HOMUHAIbHOM) TpaekTopuu. [loHsiTHE O
HEBO3MYILEHHOM U BO3MYILEHHOM JBHKEHUAX. [lepexo Kk ypaBHEHUAM BO3MYILICHHOIO ABUKCHUS.
JInHeapu3auys NMOJIY4YEHHBIX ypaBHEeHUH. MeTox ManblXx BO3MyLIeHUH. PacuieruieHue ypaBHeHUN
Ha ypaBHEHHs MPOJOJBHOTO BO3MYIIICHHOTO JBM)KECHUS U Ha ypaBHEHHS OOKOBOI'O BO3MYILEHHOTO
JBUYKCHUS.

YpaBHEHUs IPOJOIBHOTO BO3MYILEHHOTO ABIKeHH JIA, nx npeoOpa3oBaHue u
ynpouienus. MccaenoBanue cBOOOJHOTO BO3MYIIEHHOTO ABHKEHHS.

XapakTepuCcTUYECKOE ypaBHEHNE U ero KopHU. YacTtoTHble XapakrepucTuku JIA. Ouenka
JUHAMHYECKUX CBOUCTB JIA 10 M3BECTHBIM YaCTOTHBIM XapaKTEPUCTHKAM.

OcHoBHBIE TpeOOBaHUS K JAMHAMHUYECKUM CBoWcTBaM JIA M MyTH HX yIOBIETBOPCHHS:
neMrupoBaHus, CTaTU4YeCKas YCTOWYMBOCTb, COOCTBEHHAasI yacTora KojeOaHuid, 3¢dekTuBHOCTH
OpraHoOB yNpaBJICHUS, CTAOUIBHOCTD.

VYpaBHeHUs1 OOKOBOTO BO3MYILIEHHOTO JBWXeHUA JIA, uX nmpeoOpa3oBaHUE U YIPOIICHUS.
Tpu sTana B pa3BUTUN OOKOBOTO BO3MYILEHHOTO JBM)KEHHUS. YTPOUICHUE YpaBHEHHH IBHUKECHUS.
Paznenenne GOKOBOTO JIBMKEHHUS Ha JBWKCHHME PHICKAHMS U Ha JBWXKeHHE KpeHa. [lepemarounsie
(GYHKIMM M YAaCTOTHBIE XAPAKTEPUCTHKH JJISI COOTBETCTBYIOIIMX JABIDKCHHH. AHAIU3 MO HUM

TUHAMHYECKHUX CBOUCTB JIA B OOKOBOM BO3MYIIICHHOM JIBMKCHUU.

Pa3nen 3. OcHOBBI MEXaHUKH 110J1€Ta KOCMHYECKHX JiIeTaTeJbHbIX

anmapaTtoB

HeBosmymennoe nsuxkenne KJIA B HBIOTOHOBCKOM IIEHTPAJIbHOM IOJ€ TATOTEHUS.
Mopens nosa nputskeHus. HproToHOBCKMM noTeHnuan. PopMUpOBaHUE W IIOCTAHOBKA 3aJadyu

nByx ten. Ilonstue o rpaBucepax. Chepa mputsikenus, chepa AeHCTBHs, cdepa BIUSHHS.
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CunoBast pyHKUUS.

VYupasnenue nsumxenus KJIA B 3agaue OByX Tea M BO3MOXHBIE ITyTH MX HMCCIEIOBaHUS.
WuTterpan minomaneii. Uarerpan snepruu. Unrterpan Jlamnaca. Ypasuenue opoutsl. Turel u o0miue
XapaKTepUCTUKH OpOUT. KemiepoBbl 2JIeMEHTHI HEBO3MYIIICHHOTO JIBUKCHUSI.

Hemwxenne KJIA no smmntuueckum opOutaM. McTuHHAS M SKCHEHTpHUYECKash aHOMAITHsI.
VYpaBuenne Kemnepa u nmytu ero pemenus. Jpmwkenne KJIA mo kpyroBsim opOutam. Kpyrosas
cKkopocTb. MecTHas kpyroBas ckopocTb. IlepBas kocmmueckas ckopocTb. Tpacca UC3, ee
IIOCTpoeHUE U IporHo3upoBanue. Cyrounsle win cuaxpoHHble MC3. CnyTHUKM 9KBaTOpHAJIbHBIE U
NOJIIpHBIE. | 'e0cTallnOHApHBIE CITyTHUKU U UX TPACCHI.

Hemwxenune KJIA mo mapabonmdeckuMm u runepoonndeckum opoutam. CKOpPOCTh OTpHIBA.
Bropas kocMuueckast ckopocTs. Bocxoasmiye 1 HUCXOASIINE yUAaCTKU TPAEKTOPHH.

OcHOBHBIE BHJII UMITYJIbCHBIX OpOMTAIBHBIX MEepexonoB. MmynbcHbBIE EPEeX0Ibl MEXITY
KPYrOBbIMH KOMIUTaHapHbIMU opOutamu. [Ipumepst. Ilomysmmuncsl ['omana. Ilepenerst mexay
KPYTOBBIMHM M 3JUTUNTHYECKMMU OopOuTamMu. Hekomruianapuelie nepesetsl. [1oBOpOTHI MIOCKOCTH
opoutsl. CpaBHUTENIbHAS OLICHKA MOTPEOHBIX SHEPreTHUECKUX 3aTparT.

Manespsl conmmkenust KJIA u BcTpeda annapaToB Ha opOute. Bo3MOKHBIE CXEMBI U ATAITBI
cOmmKeHus. YpaBHEHHs OTHOCHTEIBHOTO [BW)KCHHUS ammaparoB. HadanbHble yCIOBHS IS
o0ecreyeHus: BCTPEUH.

MexrutaneTHsle iepeneTsl. DopMupoBaHue MEXKIIAHETHBIX OPOUT; POpMUPOBAHUE OPOUT
C UCIIOJIb30BAaHUEM TPABUTAIMOHHBIX MaHEBPOB. Kitaccudukanys u onTUMU3ALKUS CXEM T10JIETa.

Bosmymiennoe apmwkenne KJIA. OOmias xapakrepucTUKa BO3MYIICHUH U BO3MYIIICHHOTO
IOBWOKEHMs. Meron ockynupyromux aneMeHToB. CocraBieHue ypaBHeHui nBmxkeHus KJIA B
OCKyNnupylommx siemMentax. OOcyXIeHHe BO3MOXHBIX METOIOB HCCIEAOBAaHM. JBOJIOLHUS
nBkeHus. [IpuMeHeHue NPUOMIDKEHHBIX AaHANUTHYECKUX MeTonoB. OlleHKa W3MEHeHHH
OCKYJIMPYIOLIUX JIEMEHTOB 32 OJJUH BUTOK.

JleiicTBrEe BO3MYLIEHH, BBI3BIBAEMBIX HELIEHTPAIbHOCTHIO IPABUTALIMOHHOIO MOJIs1 3EMIIU.
I'eonorennuman g naHHou 3axadn. PopMHUpPOBAaHME BO3MYILIAKOLIUX YCKOpeHUH. Bo3mylueHus
SJIEMEHTOB OpOMTHI; BO3MYLICHHS BEKOBble U mepuopuueckue. OCKyTUPYIOIUN MEpUos
oOparnienus. PeanpHas kpyrosas opoura.

VYpaBuenust apwxenus B ¢gopme ['amunbroHa. Kanonwueckue ypaBHenus. Ilepexon k
anemeHtaM Jlemone. PasneneHue TepeMEHHBIX Ha OBICTphIE W MEJICHHBIC. Y CpEIHCHHE
KaHOHWYECKHX ypaBHEHHUN. DBOJIIOLIMOHHBIE YPaBHEHUS U UX cBoiicTBa. OOCYXIeHNE MOTyYSHHBIX
pe3ynbTaToB. [IoHATHE COMHEUYHO-CUHXPOHHBIX U TEOCUHXPOHHBIX OpOUTAX.

Absponunamuueckue BozzeiictBus Ha KJIA. Mogenu atmocdepsl M COOTBETCTBYIOIIUX

BOo3MylIeHUN. YpaBHeHus apmwkeHuss KJIA B ockynupytomux snemenTax. [IpuOiamkeHHas oleHKa

7



M3MEHEHMH 31eMeHTOB. O0CyKIeHHE MOIyYeHHBIX pe3ysbTaToB. [loHaTHE 0 KpUTHYECKOH opOuTe,
MHUHUMAaJIbHO-BO3MOKHOM BBICOTE I MUHUMAJIBHOM IIEPUOJIE.

Cnyck KJIA ¢ opOutbl HcKyccTBeHHOro cmyTHHKa 3emun. OOmias cxema cIycka ¢
MCTIOJIb30BAHUEM a9POJAMHAMHUECKOTO0 TOPMOXKEeHHs. BHeaTMocdepHbIil y4acToK ciycka. Y4acToK
OCHOBHOTO a’pOAMHAMUYECKOIO TOPMOKEHHUS. YUYaCTOK MSTKOM mocaaku. CKOJB3SIIUNA CITyCK.
[Inanupyromuii Cryck.

OcCOoOeHHOCTH CITyCKa Ha MOBEPXHOCTh 3€MJIM C JYHHBIX U MEXIUIAHETHBIX TPACKTOPHMA
Bo3BpaueHus. [lorsaTue o kopuaope Bxoaa. Bxoa ¢ runepO0o1MyecKuMHu CKOPOCTSIMH. Y TIpaBIeHHUE
KJIA Ha runepOoanyecKux TPaeKTOPUSIX BO3BPALICHHUS.

AHanu3 MoMeHTOB cwil, JedcTByromux Ha KJIA. Mcnonb3yemble cUCTEMBI KOOPAMHAT.
MowmenTsl, aeiictBytomnue Ha KJIA B HBIOTOHOBCKOM 10Ji€ CHJI. MOMEHTBI a3pOIMHAMUYECKUX CUJT
U UX amnpokcuMmanuu. MOMEHTbI MarHMTHOTO MOJISI M CHUJI CBETOBOrO JaBieHud. OleHka
OTHOCHUTEJILHOT'O BJIMSHUS MOMEHTOB Pa3JIMUHBIX CHII.

CBobOognoe cradomnmsanmuonHoe nBuxkeHne KJIA (MC3) B HBIOTOHOBCKOM TIOJNE CHIL
VYpaBHEHUs JABWKCHHS M TOJNOXEHUs paBHOBecus. [lmockue konebanust MC3 Ha KpyroBod u
IUTMIITUYECKON  opOuTe.  DKCIEHTpUCUTETHble  KoyeObaHus. CHCTEMBl  TpaBUTAMOHHOU
crabmwimmzanun  MIC3. Bnusaue no6aBounbix ¢aktopoB Ha crabmnuzanuio MC3. Bausaue
a’pOIMHAMUYECKUX MOMEHTOB U C)KaTHs 3eMJIM Ha BpalaTteiabHble aumxeHus MC3.

B3aumocBs3b OCTYNATENBHOIO U BpalaTeabHoro AsmxeHus MIC3 B HBIOTOHOBCKOM I10JI€
cun. HccnenoBaHusi yCTOMYMBOCTU IIOJIOKEHUKA OTHOCHUTEIIBHOIO paBHOBeCcHs. Bo3MyleHHOE
JBUKEHME M YPAaBHEHUS B OCKYJHUPYIOLIUX 3JIEMEHTaX. BiMsHHUE rpaBUTAllMOHHBIX BO3MYLIECHHM.
Bnusiaue asponmHamMuyeckux Bo3MmylleHHH. OOmui ciiydyail TUHAMHYECKH HECHMMETPHYHOTO
NC3. Cnyyaii KpyroBoi 1 3JIMNTHYECKON OpOUTHI. B3anMoaelcTBie OCHOBHBIX BO3MYIIICHHA.

CrocobOb1  co3manust  ympasisitonx MoMmeHTOB s KJIA. YmpasneHue yrioBbIM
newxkenneM  KJIA ¢ nomompro:  pEeakTHBHBIX — JIBUraTeslel,  JABUIaTelei-MaxOBHKOB,

TUPOCKOIMNYCCKOTO CTa6I/I.HI/I3aTOpa, MaravMToInpuBo/Jaa.

Pa3nen 4 AHaIn3 U CMHTE3 JUHEHHBIX CHCTEM

ABTOMAaTHYECCKOI'o ynpaBJCcHUA

OCHOBHbIE TOHSATHS TEOPUM ABTOMATHYECKOTO YyIipaBieHUs (yMpaBlieHUE, CpPElICTBA
yhnpaBieHUs, OOBEKT YIPABICHUS, IEPEMECHHBIC, YMpPaBIseMble TIEpEMEHHBIC, MPOTrpaMma,
BO3MYILAIOIINE U YNPaBISAOMKE Bo3AeHCcTBUA). OCHOBHAS 3ajjadya aBTOMAaTUYECKOTO yIpaBJICHUS.
[Ipunuumne! ynpapiieHus. 3aKOH yIpaBJ€HUs, €ro CBOMCTBA, BUbI 3aKOHOB yIpaBieHUs. PexuMbl
paboter CAY. IlepexonHslii mpoliecc, ycTaHOBHUBINEecs cocTossHue. [lokazarenn KadecTBa

NEPCXOAHLIX MMPOLECCCOB U TpCGOBaHI/IH, MNPpCABABIACMBIC K HUM. TumnoBslie MEPCXOAHBIC MTPOLECCCHI.
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Marematnueckoe omucanue iuHeHHBIX CAY. XapakTepHble OCOOCHHOCTH JIHHEHHBIX
cHUCTEeM. YpaBHEHHsS AWHAMHUKH W CTaTHKH, CTATHUECKas XapaKTepUCTHKa cUcTeMbl. CrocoObl
ormucanus JuHedHHBIX CAY. Ilepematounas ¢yHkous. YacToTHass mnepenatouHas (QyHKIHUS.
YacToTHbIE XapaKTEPUCTUKU M MX B3aMMOCBSA3b. XapaKT€pHbIE TOUKH YACTOTHBIX XapaKTEPUCTHK,
10JI0Ca MPOITyCKaHus cucTeMbl. JlorapudMudeckre 4acTOTHBIE XapaKTEePUCTUKH.

Onucanne JNMHEWHBIX CUCTEM M IPOLIECCOB YIPABICHUS B IPOCTPAHCTBE COCTOSHUS.
EcrecTBeHHBIE IIEPEMEHHBIE U IIEPEMEHHBIE COCTOSHUSA. YPaBHEHHs COCTOSHUS B HOPMAJbHOMU
¢dopme. YrpaBiasieMOCTb U HAOIIOJaeMOCTb TMHEWHBIX CTAI[HOHAPHBIX CUCTEM.

OcHoBHblE TIOHATHA Teopuu ycroiunBoctd mno A.M.JIsmyHoBy. XapakrepucTuueckoe
ypaBHEHHE CHCTEMBI U ero KopHu. Teopembl A.M.JIsmyHOBa 00 yCTOMYMBOCTH U HEYCTOHYHMBOCTH
HEBO3MYIIEHHOTO ABIKeHus. Kpurepun ycroitunBoctu. Heo0xoauMble ycaoBUs yCTOMYMBOCTH.

[lepenarounass ¢QyHKIMs OmWMOKM M ee HaxoXKAeHue. PacueT TOYHOCTH CHCTEMBI B
ycraHoBuBIIeMcs coctostHAU. Koaddumments! omuOku. CBA3b CTATUYECKOH TOUHOCTH CHUCTEMBI C
ee napamerpamu. CTaTHYECKHUE CUCTEMBI, aCTaTUUYECKHE CUCTEMBI, MOPSAOK actatusma. [Ipunanue
CUCTEME aCTaTU3MA.

Oo6mas moctanoBka 3amgaun cuHTe3a CAY u ee ympomierne. O030p cmocoOOB CUHTE3a
CAY u ux cpaBHHUTENbHbIM aHamu3. CrocoOBl BKJIIOUEHHUS KOPPEKTUPYIOIIUX YCTPOHCTB U HX
cpaBHMTENbHBIM aHanu3. Ilpoueaypa cunresa CAY 1npu nociaenoBaTelNbHOM — BKIFOUYEHUU
KoppekTupymoiero ycrporncrsa. Cunre3 CAY npu BKIIOUEHUH KOPPEKTHUPYIOIErO YCTPONCTBA B

1enb 00paTHOM CBSA3M U €r0 0COOCHHOCTH.

Pa3ngen 5 AHaJIN3 HeJIMHEHHBIX CHCTEM AaBTOMATHYECKOI0 yYupaBJi€eHUdA

HenuneitHpIX cuctemsl, X Kiaccu(uKalus U XapakTepHble ocobeHHocTH. CTaTHyeckue
HEJIMHEHHOCTH M uX (u3ndeckue MCTOUYHUKU. Meton (azoBoii miockocTH. Da30BbI MOPTpET.
OcobenHoctn mpouecca (QPYHKIMOHUPOBAHHS HEIMHEHHBIX CUCTeM. JIMHUM TepeKITIoYeHHUsI.
CucreMsl €O CKOIB3AIUM IporieccoM. CUCTEMBI € JIOTUUECKUM YIIPABICHUEM.

MeTtox rapMOHHYECKOH JMHEapu3aluy, ooas XapakTepUCTUKA, OCHOBHBIE JOIMYIICHHS
MeTOoAa. OKBUBAJICHTHBIH KOMIUIEKCHBIM KO3()(UIMEHT YCHJIEHUS HENIMHEHHOro 3JIeMEeHTa.
Anrebpanueckuii ¥ 4aCTOTHBIA METO/IbI OMPEACICHUS IEPUOANYECKUX PEeIIeHUN. AnreOpanyecKuii

Y YaCTOTHBIN KPUTEPUHU YCTOMYMBOCTH MEPUOJUUYECKUX PELICHUN.

Pa3nen 6. MoaajibHbI CHHTE3 JIMHEHHBIX PEryJsiTOPOB U Ha0J/0AaTe 1ei

Hynu u momochl mepenaTo4HOM (YHKIMH CHCTEMBL. 3ajadya MOJAJIBHOTO CHHTE3a

CUCTCMbI KaK 3aJa4da pasMCIICHHA €€ IIOJIKOCOB. KOpHCBBIG MokaszaTellM KadecTBa. BiusHue



B3aMMHOI'O TIOJIO’KEHUS HYJIEW M IOJIIOCOB HAa XapakTep mepexogHoro mpouecca. CraHgapTHbIE
pacIpencieHust KOPHEH.

Marpuunsie nepegatounbie GyHKIUH. OCHOBHOE COOTHOIIEHHE MOAAILHOTO yIPaBICHUS.
VYmpasneHue oTaeIbHbBIMU MOIaMU. MHOIOMEPHBIE CUCTEMBI, CHHTE3 MHOTOMEPHOT'0 PETryJIATOpa.

CkansgpHoe ynpaBJeHHE TIPU HENOJHOM MHPOpPMaLUU. YCJIOBUS COBMECTUMOCTH,
pasnuyHbie (OPMBI UX 3aMUCH, AJNTOPUTM MOJYYEHUS U (PU3UUECKUH CMBICI. YYET KeIaeMoro
pacroyio’)keHUs] KOpHEH Mpu  ympaBleHHMH 1O HemonHod  uHpopmanuu. Haxoxnenue
KO3(QQHUIMEHTOB >KEIaeMOro MOJMHOMAa C YYE€TOM YCJIOBUH COBMECTUMOCTH U JKEIaeMOro
pacrionioskeHust KopHeil. CrernuanbHast ¢dopma 3alUCH YCIOBUH COBMECTUMOCTH Uil CIydas
MHOTOMEPHOTO  PEryJjsiTopa, [OIMYCKAIOIIEro CKaJIpHOE yIpaBiIeHUE. AJITOPUTM CHHTE3a
MHOT'OMEPHOTI'O PETYIIATOPA, AOIYCKAIOLIETO CKAISIPHOE YIIPaBJICHUE, 10 BEKTOPY BBIXOJA.

[Ipunnun neicTBUA, CTPYKTypHAsi cXeMa M MaTeMaTHYeCKOE ONMHCAaHHE HAOII0AAIONIETOo
yCTpOMCTBa MOTHON pa3MepHOCTH. [loiaHas HabII0AaeMOCTh JIMHEHHBIX CTAlIMOHAPHBIX CUCTEM U €€
kpurepuil. CtpykrypHas cxema CAY ¢ HaOm0JamOmUM YCTPOWCTBOM M €€ MaTeMaTHYecKoe
onucanue. Teopema paszzeneHus KopHeil. Beibop kopHel HaONIONAIONIEro YCTPOICTBAa C y4eToM
xenmaembix KopHeil CAY. PemynupoBanHbIM HaOdromaTeslb M €ro MaTeMaTH4eCKOe OIMCaHHE.

CtpyKkTypHas cxeMa peayLupOBaHHOTO Ha0JII0JAI0IIET0 YCTPOICTBA U ee mpeoOpa3oBaHue.
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