MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

®-Pabouyast mporpamma IHUCHUILITAHBL

YTBEP)KI[EHO

I{IH@OpMaHI/IOHﬁIPJ‘ ¥l aBUAIIMOHHBIX TEXHOJIOTHii
A_"'\"*wo:r««ﬁ» iz 2021 1., npotokon Ne_4/21

&3 ,
y; i/ 4 / M.A. Bonkos
«18» mast 2021 r.
PABOYASA ITPOT'PAMMA JUCHUITJIMHBI
JlucuuruHa A3pOrupoAnHAMHKA H JUHAMHAKA M0JIeTa
dakynbTeT DakynbTeT MATEMATHKH, HHQOPMAIIMOHHBIX M aBUALIHOHHBIX TEXHOJIOT U
Kadenpa MateMaTnyeckoe MOJIETUPOBAHUE TEXHUYECKUX CUCTEM
Kypc 3

Hamnpasnenue (cnieunansHocts) — 24.03.04. ABHacTpoenue

K00 Hanpaeierus (C}’lebﬂla}leOCmu), NnoJjiHoe HauMeHoeaHue

Hanpasnennocts (mpoduis/criennannzanus) «KABTOMAaTH3HPOBAHHOE YIIPABJIEHHE

JKU3HECHHBIM IIMKJIOM IIPOAYKIIMH
NOJHOe HAUMEHOBAHUe

®opma
o0y4eHus ouHas
OYHAA, 3d04YHAA, OYHO-3A0YHAA (yKa3amb moJbKo me, Komopblepewms’yiomc;z)
Jlarta BBeneHus B yueOHbIN npouecc Yal'V: «1 » ceHra6ps 2021r.

[Mporpamma akTyanu3upoBaHa Ha 3aceanuu kadeapsr: MpoTokol Ne 1/24-25 ot 30.08.2024 .
[TporpaMma akTyaau3upoBaHa Ha 3aceaHuu Kadeapbl: MPOTOKOI Ne oT 20 r.
[IporpamMma akTyanu3upoBaHa Ha 3aceJaHuH Kadeapbl: MpoToKoa Ne oT 20 T.

Caenenus 0 pa3paboTUHKax:

BUO Kadenpa JIOIKHOCTB,
y4eHasi CTENIeHb, 3BaHNE
KypasneB Buktop Muxaitnosuu MMTC ITpodeccop
COI''TACOBAHO

3aBenyroUuii BeITycKaroe kagpeapoit
MaTeMaTHYECKOTO MOJICIIUPOBAHUS
TEXHUYCCKUX CUCTEM

V/4
Q// /CannnkoB M.A./

Hodﬁqu 0)5(0)
«18» mag 2021 r.

Ddopma A Crpannma 1 u3
16


sannikov


MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

®-Pabouyast mporpamma IHUCHUILITAHBL

1. HEJHU U 3AJJAYU OCBOEHMUSA JUCHUIIJINHBI:
e ocBoeHMST UCHUIUVIMHBI. TIOJY4YEHHE 3HAHUM U  YMEHUU,
HEOOXOUMBIX JIJISI CAMOCTOSITETHHOTO BBITIOJIHCHUSI MHKEHEPHBIX PACUETOB
B 00JIaCTH a’pOJWHAMHKYA W JTUHAMUKH TI0JIeTa HAa OCHOBE HW3BECTHBIX
MaTeMaTHYECKUX MOJCIeH
3agauy 0CBOEHHSA JUCIUILIHHBI.
® U3y4YUTh OCHOBHBIC CBEJCHUS U TMPEJACTABICHUS O JBUKCHUU
caMoJieTa B BO3JlyX€, O CHJax, JICUCTBYIOIIMX HA CaMOJIET BO BpeMs
ero I1oJIeTa;
® [IOJYYUTh OCHOBHBIC€ HAaBBIKM IIPOBEIICHUS PACUECTOB OCHOBHBIX
XapaKTEPUCTHK IOJIETa CaMOJIETa, BIMUSIONIMX HA JUHAMUKY MOJIETA;
® T[OJIYYUTH OCHOBHBIC MPEICTABICHUS 00 OIMMCAaHUU
TUJPOJIMHAMUYECKHUX MPOIECCOB, CBA3AHHBIX C OOTEKAaHUEM KPBLILEB
U (ro3ersika camoJieTa BO3IyXOM.

MECTO JUCIHUIVIMHBI B CTPYKTYPE OIIOII:

JlucuuiuinHa «AJpOrHApPOAMHAMMKA M JHHAMHKA I10JIETa» BXOIUT B
BapuatuBHyto yacTb OIIOIl kak oOs3arenbHas NUCUUIUIMHA IO HalpaBICHUIO
noarotosku 24.03.04. ABuactpoenue. Munekc (51.0.11)

PabGouass mporpamma 1o Kypcy <«A3pOruapoAWHAMHUKA W JAUHAMHKA
M0JIETa» COCTAaBJIEHA B COOTBETCTBUU C DenepanbHbIMH TOCYJAapCTBEHHBIMU
oOpazoBarenbHbIMU cTaHgapTamMu BO (ypoBeHb — MOATOTOBKA KaJIpOB BbICHIEH
KBaJIU(UKALIMK) TTI0 COOTBETCTBYIOMIEMY Harnpaiienuo GI'OC.

2. IEPEYEHb IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHUSA

o NTUCHUILINHE, COOTHECEHHBIX C
IJIAHUPYEMbBIMU PE3YJbBTATAMU OCBOEHUSA
OCHOBHOM MPOPECCUOHAJIBHOMN

OBPA3OBATEJBHOM ITPOI'PAMMBI
[lepeuennr (GopmMupyeMbIx KOMIIETEHIIMM B TPOLIECCE OCBOCHMSI Marepuaia IIo
JUCLUILUIMHE C YKa3aHHEM KOJa U HAUMEHOBAHUSI KOMIIETEHIIUIA, COOTHECEHHBIX C
yCTaHOBJICHHBIMU pa3paboTunkom PIIJl uHmukaTtopamMu  JTOCTHKEHHUS KaxIaou
KOMIETEHIIMU OTAeabHO B cooTBeTcTBUM ¢ DI'OC BO.

Kon wu nHaumenoBanue | [lepedyeHb miaHUpyeMbIX pe3yJbTaTOB OOy4YEHHsS MO

peanuzyemoit JTCLUTUIMHE (Moayi0), COOTHECEHHBIX c
KOMITETCHITUN WHIUKATOPaMH JIOCTHKCHUS KOMITCTCHIIUN
OIIK-5 Cnoco0GeH HCToJIb30BaTh COBPEMEHHBIC MOJIXO/Abl U

METO/Bl pemnieHus: MpodecCHOHANBHBIX 3a7ad B
o0NacTH aBHAIIMOHHOM ¥  PaKETHO-KOCMUYECKOMH
TEXHUKH;

OI1K-6 CrocoOeH HMCHOJB30BaTh COBPEMEHHBIC IMOIXOIbI U
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MCTOIbI

PCIICHUA

3aJ1a4 B

00JlacTH  paKeTHO-
KOCMUYECKOW TEXHUKH C YUETOM a’pOAUHAMUYCCKUX
U OAITMCTUYECKUX

3. OBIAA TPYJAOEMKOCTD JUCHUITJIMHBbI

4.1.
9)

O0beM TUCHMILIMHBI

B

3a4YE€THBIX

¢AnHHNIax

(Bcero)

4.2. O0beM TUCHUILIMHBI 110 BUAAM Y4eOHOH padoThI (B Yacax)

IIo K&)K,ZIOﬁ Q)opMe o6yquH;1: OYHAas1/3a04YHAas1/OYHO-3a09Has 3aIOJIHACTCS

OTACIbHAasA Ta6JII/IIIa.

KonnuectBo 4acoB (popma
Bug yueOHo# paboThI 00yuerus QHaA )
Bcero o | B T.4. mo cemectpam
TUTaHYy 1 2 6
1 2 3 4 5
KonTaktHas pabota - -
oOydJarommxcs v
Mperno/iaBaresieM B
COOTBETCTBUHU C YII
AyauTOpHBIE 3aHATHS: | 72 72
® JICKIUU 18 18
® CEMHUHApHI u| 18 18
MIPAKTUYECKUE
3aHATHUS
e 1abopaTopHbIC 54 54
paboTHI,
TPAKTUKYMBI
CamocrosiTenbHas 54 54
pabota
dopma Tekyuero | 36 36
KOHTPOJISI 3HAHUU U
KOHTPOJIS
CaMOCTOSITEIIbHOU
paboThI: TECTHPOBAHUE,
KOHTP. pabora,
KOJUIOKBUYM, pedepaT u
1p. (He MeHee 2 BUIOB)

Ddopma A

Crpannma 3 u3
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Kypcosast padota -

Buasl npoMeKyTOYHOM | DK3aMEH 3K3aMeH
aTTecTtalii  (9K3aMeEH,

3a4eT)

Bcero 4acoB no | 180 180
JUCIUTIITUHE

*B  caywae  Heobxooumocmu — UCHOAL308AHUSL 8  YYeOHOM  npoyecce
YACMUYHO/UCKTIOUUMENTbHO — OUCMAHYUOHHBIX 00pA308aMENbHbIX MEXHOI02Ull 8
mabauye uwepe3 crewl yKkazvleaemcs Koauuecmeo uacog pabomwvl IIIIC ¢
odoyuarowumucs Onsl  NPOBeOeHUs. 3aHAMUL 6 OUCMAHYUOHHOM ¢hopmame ¢
npUMeHeHUueM J1eKMPOHHO20 0OVHeHUs]

4.3. Copep:kanue AUCUMILIMHBI. PacmpeneseHue 4acoB mo teMamM M
BUIAM y4eOHOH padoThI:
[lo kaxmont (opme 00yyeHUs: OYHAs/3a0YHAS/OYHO-3a0YHAsT 3aAIOJIHSIETCS
OoTAeIbHAasA TadIuIa.

®dopma oOyueHus O4Has
Buapl yueOHBIX 3aHATHN dopMm
AyIuTOopHbBIE a
3aHs
3aHATUA Camo | TeKyl1
TUS B
Jlabo CTOSl | €TO
[Ipak VHTE
paro TEIb | KOHTP
Bce THYC p
HasBanue pa3aenoB u Tem pHBIC Hasg | OJIA
ro CKHE aKTH
Jlexun pabo pabo | 3HaHU
3aHs B .
u THI, . |Ta 71
THS, HOM
npak
ceMH dop
TUKY
HapbI Me
MBI
1 2 3 4 5 6 7
Pazoen 1. OcHOBBI IMHAMUKH T0JIETA
1. Cucremsr koopaunar, | 20 |2 2 6 4 6 Boiuu
UCIIOJIb3YEMbIC TUISt CIIUTE
OTMCaHUS cul, JIbHAS
JNEUCTBYIOIIUX Ha CaMoJeT. paboT
COBOKYITHOCTb CHJL, a
JIEUCTBYIOIIMX HA CaMOJIET
BO BpeMs TojJeTa U UX
HaIpaBJICHHUE. Cuiia
J000BOTO  COTMPOTHUBJICHUS,
MObeMHAast U OOKOBasi CHIIBI.
Tara. Tanrax, KpeH,
pPBICKaHbsl. YTOJl aTaku U

Ddopma A Crpannma 4 u3
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yroiu CKOJIbJKEHUSI.
CkopocTHOM Harop.
ABpOANHAMHUYECKHE
CHJIOBBIE KOO (DUITMEHTHI.

2. VYpaBuenus gBwxkenus |20 |2 2 6 4 6 Bbrun
caMoJieTa B  HOPMAJIbHOM CIIUTE
CUCTEME KOOpAMHAT TIpH JbHas
MPOU3BOJIBHOM TaHTaXe M pabor
yrae ataku. [loTpeOHas Tsira a
u CKOPOCTh
TOPU30HTAJIBHOIO  IOJIETA.
Koaddumment
a’pOAMHAMUYECKOTO
KAa4eCTBa. [loner Cc
MOCTOSTHHBIM HabopoM
BBICOTBHI. [ImanupoBanue.
[leperpy3ka. PaszBopor.
JlanbHOCTB IOJIETa

Pazoen 2. OcHOBHBIE 3aKOHBI U YPABHEHUSs] THIPOAMHAMUKY BI3KOI0 ra3a

3. OcHoBHble | 20 |2 2 6 4 6 Brrun
XapaKTePUCTUKHU ITOTOKA CIIUTE
raza. Jludbdepenuuanpubie JIbHAS
YpaBHCHUS JIBYKEHUS paboT
naeanpHoro raza. Cwuia a
Apxumena.

IToreHIMaNbHBIN MOTOK.

Hecxxumaemas  JKUOIKOCTb.
3akoH bepuymm. OyHkuus

TOKA. KoMmnnekcHbIi

MOTEHLIMAT.

4 Bsizkass kuakocth. Cuma [ 20 |2 2 6 4 6 Borum
BSI3KOIO  TpeHusd. Bsskue CIIATE
HanpsHKEHUS. VYpaBHeHus JIbHAs
Hapne-Crokca. paboT
KoaddummenTs a
JTUHAMUYECKOU u

KUHEMAaTU4YE€CKOM BSI3KOCTH.

JlamunapHoe 51

TypOyJIeHTHOE TEUYEHUSI.

TypOyneHTHbIE HaNPSHKCHUS
Peninonbaca. Teuenune mpu
pa3JIUYHBIX qHciIax

Ddopma A Crpannma 5 u3
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Perinonbaca. IlorpaHnyHsbIi
cioni. Dopmyna Ilpanaris
JUISL TypOyJIEHTHBIX
HaIIpSHKEHUM. Teopus
o100msl.

Paznen 3. BeruuciaeHue cuji, AeMCTBYIOLIUX HA CaMOJIeT

5. [ToxpemHas cuJa.
OOpbscHEHnE MOABEMHOMN
CWJIbl C TOMOIIBIK 3aKOHA
bepnysu. Posb
IOTPAHUYHOTO CJ1041.
Brruncnenue
apoOruAPOIUHAMUAYECKON
CWJIbl, JCUCTBYIOIIEWM Ha
DJIIEMEHTHI MTOBEPXHOCTHU
caMoJIeTa. N3mepenne
cKopocTu camoJiera. TpyOka
[Turo. [Tpubopsr JUISL
WU3MEPEHHUs yYIJIa aTaKH.

20

2

2

6

Bprun
CIIUTE
JIbHAs
paboT

6.3aBUCUMOCTD
a’pOruIpPOIMHAMUYECKUX
koddduimeHToB  oT  yria
ataku. Kpurudeckun yromu
aTaku. Haussirogneimmi
yroJl arakv. YTOJ aTaku
Havasa CBaJIMBaHUSI.
CuMMeTpUYHBIN 151
HECUMMETPUYHBIN TTpoduiu.
ITonspa.

20

Brerun
CIIUTE
JIbHAs
pabor

7. NuaykTuBHOE
COIIpOTHUBIIEHUE. Buxpeson
KryT. CKOpPOCTHON CKOC.
PeanbHblii yros araku npu
CKOPOCTHOM CKOCE.
Koaddumment

UHYKTUBHOT'O

conpotuByieHusi.  CrocoOsl
YMEHBIIICHUSI UHIYKTUBHOTO
CONPOTHUBJICHUSI.

20

Brerun
CIIUTE
JIbHAs
pabor

Paznien 4. YCTOMYMBOCTD M YIIPABJIAEMOCTH CAMOJIeTA

8. [TpononbHas
YCTOWYHUBOCTH CaMoJIeTA.

20

2

2

6

Berumn
CJIIUTE

Ddopma A

Crpannura 6 u3
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[lentp u ¢okyc naBieHUS. JIbHAs
W3mepeHne LeHTpa Macc pabot
caMoJIeTa. Ycnosue a
IIPOJOJIBHOM  yCTOWYHMBOCTH

camoJieTa U OTHOCHUTEIbHOE

MOJIOXKEHUE LEHTpa Macc H

dboKyca TaBICHHS.

9. VYmpasasemocts | 20 | 2 2 6 4 6 Boruu
caMoJI€eTa. OcHoOBHbIE CIIUTE
AJIIEMEHTHI YIPABJIECHUSA JIbHAS
CaMOJIETOM. Onepenue paboT
KpbLIA. N3menenue a
a’pOruIPOIMHAMUYECKUX

ko3 PUIMeHTOB  camoieTa

P U3MEHEHHH TMOJIOKEHHUS

AJIIEMEHTOB yIPABJICHHUS

camoJIeTa

Htoro 180 | 18 18 o4 36 o4

4. COOEP KAHUE JUCIIUJINHBI

dopma A

Pa3zgen 1. OcHOBBI JTMHAMHUKH 110JIE€TA

Tema 1. OcHOBHBIE 3JIEMEHTbI ONIUCAHUSA JUHAMUKH CAMOJIETA
Cucrembl  KOOpJIMHAT, UCHOJIB3yeMbIE JUIsl  ONWCAaHUS  CHII,
neicTByronMx Ha camoieT. COBOKYNHOCTb CHJI, JEHCTBYIOIIMX Ha
camMoJIeT BO BpeMs Mojera M HX HanpasieHue. Cuna 11000BOro
CONPOTHUBJIEHUS, TOJAbEMHAs U OOKoBasg cuiibl. Tara. TaHrax, KpeH,
PBICKaHbSI. YTOJ aTaKu M Yroja CKOJbKEeHHs. CKOpPOCTHOM Harop.
AspoMHaMUYECKHE CHIIOBbIE KO3 (ULIUEHTHI.

Tema 2. YpaBHeHUsI ABUKEHHUS CaMOJIeTAa.

VYpaBHEeHUs1 [BUKEHUS CaMOJIeTa B HOPMAJIbHOM CUCTEME KOOpIMHAT
Ipy TPOW3BOJILHOM TaHTake W yrie araku. [loTpeOHas Tsra u
CKOPOCTh TOPU30HTAIBLHOTO noJieTa. Koadpumment
a’pOJAMHAMUYECKOTO KadecTBa. [lonmeTr ¢ MOCTOSHHBIM HabOpOM
BbICOTHL. [LimanupoBanue. Ileperpyska. PazBopor. JlanbHOCTE mosieta

Pasgesn 2. OcCHOBHbIe 3aKOHBI M YPaBHEGHHUSI TMIAPOAUHAMHKH
BSI3KOI'0 ra3a

Tema 3. OcHOBHBIE XapaKTePUCTUKH NOTOKA rasa.
Huddepenunanbuble ypaBHEHHs] ABWKEHUS HeaidbHOro raza. Cuiia

Crpanuna 7 u3
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Apxumena. IloreHunanbhblid moToK. HecoknmmaeMas )KUAKOCTb. 3aKOH
bepnymm. ®ynkius Toka. KOMIIEKCHBIN TOTEHIUAT.

Tema 4. Bsiskast ’KMIAKOCTb.

Cuna Bs3koro TpeHus. Bsskue HanpspkeHus. YpaBHeHuss Hasbe-
Crokca. KoaddunmueHTs TuHAMUYECKON 1 KHHEMATHYECKON BSI3KOCTH.
JlamuHapHOoe M TypOyneHTHOe TeueHus. [ypOyJeHTHbIE HAINpPSKEHUS
Peitnonbnca. Tedenme 1npu  pa3IMuHBIX —4uciax — PelHonbica.
[lorpanuunsiii  cnoii. @opmyna Ilpanarns ans  TypOyJIEHTHBIX
HanpspbkeHuil. Teopus moaoousi.

Pa3znes 3. BopluuciaeHue CuJji, JeCTBYIOIINX HA CAMOJIET

Tema S. IloxpemHasn cuia.

OObscHEHNE TOJBEMHON CHIIBI C MOMOIIBI0 3akoHa bepuymin. Ponb
IIOTPAHUYHOTO CJIOsA. BplunciieHne aporuapOJIMHAMUYECKON CHJIBI,
JNEUCTBYIOIIEH Ha OJJEMEHThl MOBEPXHOCTH camonera. M3Mepenue
ckopoctu camoinera. TpyOka Iluto. ITpubGopsl st u3MepeHus yria
aTaKu.

Tema 6. Iloasipa.

3aBUCUMOCTh  a3POTUJIPOJIMHAMUYECKUX KOA(D(PHUIIMEHTOB OT yria
ataku. Kputnueckuit yros araku. HauBeIrogHENIIMKA yrom aTaku. Yo
aTaku Hayana cBaJvMBaHusA. CUMMETPUYHBIA M HECUMMETPHUYHBIN
npodunu. Tlonspa. 3aBucuMOCTH TSl peabHBIX CAMOJIETOB

Tema 7. UHAYKTHBHOE CONPOTUBJICHHE.

BuxpeBoit xryr. CkopocTHOW ckoc. PeanbHbIi yrosn aTaku Ipu
ckopocTHOM ckoce. KoadduimeHT HHIYKTUBHOTO COMPOTUBIICHUS.
CnocoObl yMEHBIIIEHUSI UHAYKTUBHOTO COMPOTHBIICHHUS.

Pa3nen 4. YCTOMYMBOCTD M YIIPABJIAEMOCTH CAMOJIETA.

Tema 8. YcrToiiuuBocTh caMoJieTa.

[IpononpHas yctoiunBocTh camoiiera. LleHTp u ¢dokyc naBiIeHUS.
N3mepenne 1eHTpa Macc  caMmoJieTa. Y CIIOBHE  IPOJOJIbHOM
YCTOWUYHMBOCTH CAMOJIETA U OTHOCUTEIIBHOE MOJIOKEHUE LIEHTPA Macc U
(doxyca gaBieHus.

Tema 9. Ynpap/sieMoCTh caMoJIeTa.
OcCHOBHBIE ?JIEMEHTHI yIpaBiieHHs camojieToM. OnepeHue Kphblia.
N3menenune asporuapoauHaMuuecKux Kod(hPUIMEHTOB caMojieTa Mpu

N3MCHCHHWH ITOJIOKCHUA 3JICMCHTOB YIIPABJIICHUS CaMOJICTA

Ddopma A Crpanna 8 u3
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5. TEMbI IPAKTUYECKHUX U CEMUHAPCKUX 3AHATUM

dopma A

Tema 1. Hcnoan3oBanme Maple nas BbIYHC/IeHHSI W aHAJAM3a
AUHAMMKH MOJIeTa

CuctemMpl  KOOpIWHAT, UCIOJB3yeMble JUIsl  ONHUCAHUS  CHII,
JACHCTBYIOIIUX HA  CaMOJIET. [IporpammHuas  BU3yaIU3aIus
COBOKYITHOCTHU CHJI, ISUCTBYIONINX HA CAMOJIET BO BpeMs IOJIETa U UX
HarpaBjeHue. Busyanuzamnus TaHTaxka, KpeHa, PhICKaHbs. YTOJI aTaku
M yrol cKoibkeHus. CKOpOCTHOH Hamop. Aj’poanHaMUYECKHUE
CUJIOBBIE KOA(D(PUIIMEHTHI.

Tema 2. YpaBHeHUsI ABUKECHHUS CaM0JIeTAa.

Pemenue 3a1ay JTMHAMHUKY ITOJIETA € TOMOILBIO IIPOIPAMMHBIX CPEJICTB.
YpaBHEHUSI BUKEHUS CaMOJIETA B HOPMAJIBHOW CUCTEME KOOPJAWHAT
IIpU MPOU3BOJBHOM TaHTAXK€ W yrje aTaku. BeruuciieHne notpeOHON
TATK W CKOPOCTH  TOPU3OHTAJIBHOrO  ToJjieTa.  Bpruuciienue
KO3(QOUIMEHT  a’pOJIMHAMUYECKOTO  KauecTBa TMpPU  3aJaHHOU
3aBUCUMOCTH a3pPOJIMHAMHYECKUX KO3((DHUIMEHTOB OT yrIjla aTaku.
PacueTsl ckopocTu mosieTa U HEOOXOAUMOM TITM NPU Pa3TUUHBIX
pexumax rnojiera. BpluucieHne 1aabHOCTH MOJIETA.

Pasgen 2. OCHOBHbIEe 3aKOHbBI M YPaBHEHUS] THIPOAUHAMHKH
BSI3KOI'0 ra3za

Tema 3. OCHOBHbBIE XapaKTEePUCTUKH NMOTOKA rasa.

Cuna ApxnMena. BerunciieHre NOJAbEMHOM CHIIBI BO3QYIIHOTO IIapa.
[ToTennman u @ynkius Toka. KommnekcHslit moteHuuan. [loctpoenue
JUHAM TOKAa MOTEHIMAIBHOTO MOTOKAa HECKMMAEMOM JKHIKOCTH IPH
oOTekaHuM NpeaMeToB. 3akoH bepHyiu. Beiuncnenue pacnpeneineHus
NABJICHHUS.

Pa3znes 3. Boruuciaenue cuji, JeMCTBYIOIIUX HA CAMOJIET

Tema 4. IloxpeMHas cuiia u mossipa

[Toctpoenne rpaduKOB a’pOAUHAMUYECKUX KOIPPUIIMEHTOB Kak
dbynakui yrina ataku. OThICKaHWE KPUTHYECKOTO U HAMBBITOAHEHIIIETO
yriaoB  ataku. CUMMETPUYHBIA W HECUMMETPUYHBIA  MPOQUIH.
[ToctpoeHne moOJApPBI W IOCTPOCHHE KAacaTeJbHOM K  IOJspe.
[Toctpoenue rpaduka koddhduIeHTa a3POAMHAMUIECKOTO KauyecTBa
KaKk (QyHKIMU yrja arakd. BblUUCICHHME HEOOXOAMMOW TATH U

Crpannma 9 u3
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CKOpPOCTH TOJIETa MIPU 3aJJaHHOM TaHraXke OT yIJla aTaku. Berumcienue
HEOOXOAUMON TATH M CKOPOCTH MOJETA MPHU 33JaHHOM YIJIE aTakh OT
yrja TaHraxa.

Pa3nen 4. YcToi4YMBOCTB M YIIPABJISAEMOCTb CaMoJIeTa.

Tema 5. YcToliuuBOCTH CaMoOJIeTA.
Bpruncnenne monoKeHHsT LEHTpa TKECTH caMoJjieTa. BeluuciieHue
MOJIOKEHUST TIeHTpa pAaBieHUsS u (okyca manenus. [loctpoeHue
rpad)iKOB  CKOPOCTH  IOjieTa NpH  HU3MCHEHUH  TOJIOKEHUS
YIPaBJISIIOIINX JIEMEHTOB CaMoJIeTa.

6. IABOPATOPHBIE PABOTbDI, IPAKTUKYMbI

Paznen 1. HazBanme pasgesia

Tema 1. HazBanue Ttemnl. Llenu u conepxanue 1abopaTopHONl pabOTHI
(mpakTukyma). Pe3ynbTaThl 1aO0OpaTopHO padoThl (IPAaKTUKyMa).

Kaxmas mabopatopHas paboTa (NPaKTUKyM) JOJKHA COMPOBOXKIATHCS
METOJAMYECKUMHU  yKa3aHUsIMU  (PEKOMEHJAlMsIMU) [0 €€  BBIIOJHEHHUIO,
BKIIIOUEHHbIMA B JaHHyto PIIJl wimm odopmiieHHBIMU B BHIE OTIEIBHOIO
npunoxenus K PI1/I.

[Ipu orcyrctBun B YII gamHoro Buaa ydeOHOM paboOTHl  MOJ
HAaUMEHOBAHMEM ITyHKTa JIOJDKHA CJelOoBaTh 3amuch: «JlaHHBIA BUA pabOThI HE
npeaycMoTpes Y1y,

7. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT,
PEDEPATOB

[TpuBoauTCs TemaTHKa pabOT, pacKpbIBAaETCs LEIb U 3a/1a4ll UCCIIEIOBaHMUS,
TpeOOBaHUS K UX COJIEPKaHUI0, 00beMy 0(DOPMIICHHUIO.

I[Ipu orcyrctBun B YII ganHoro Buaa ydeOHOM paboOTBl  MOJ
HAaUMEHOBAHMEM ITyHKTa JIOJDKHA CJEeIOBaTh 3amuch: «JlaHHBIA BUA pabOTHI HE
npeaycMoTpes YIDy.

8. IEPEYEHDb BOITPOCOB K O9K3AMEHY (BAYETY)
[TpuBOIUTCS HyMEPOBaHHBIN CIMCOK BOMPOCOB K IK3aMEHY (3a4eTy).

9. CAMOCTOSATEJIBHASA PABOTA OBYYAIOLIUXCA

Conepxanue, TpeOOBaHUS, YCIOBHS W  TOPSAOK  OpraHU3aluu

®opma A Crpanuma 10 u3
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CaMOCTOSITeJIbHOM ~ paboThl  OOydyarmuxcss ¢ ydetoM (GOpMbl  OOydECHHS
ompenenstorcss B CoOTBeTCTBHMM ¢ «llomoxxeHwem 00  opraHu3auu
CaMOCTOSITENILHOM pabOThl OOYYAIOIIMXCS», YTBEPKICHHBIM YYEHBIM COBETOM
Yal'V (mporoxoin Ne8/268 ot 26.03.2019r.).
[To xaxaon Qgopme 0oOydeHHs: OUYHAS/3a0UHAS/OYHO-3a04HASI 3AIOJIHACTCS
OTJeNbHAs TaOIUIIA.

dopma 00ydeHuHs OYHas

Ha3zBanue paznenos u tem Bun camocTtosarensHol | O0beM | Dopma
paboThI (mpopaboTka | B KOHTPOJIS
y4eOHOT0 Marepuaina, | yacax | (mpoBepka
peuieHue 3anay, pedepart, peneHus
JOKJIa], KOHTpPOJIbHAs 3aj1ad,
paboTa, NOArOTOBKA K claye pedepata
3a4yera, IK3aMeHa M Jip.) u Jp.)

Temal. HcnoanzoBanue | [Ipopabotka y4eOHOT0

Maple nasi BpIYHCcIeHUs W | MaTepuana, BBINIOJIHEHUE

aHAJIN3A IMHAMMKH 110JIeTa | CaAMOCTOSATEIBLHOTO

Cucrembl KOOPAWHAT, | KOMIIBIOTEPHOTO

UCIIOJIb3YEMbIE JIJISl OMKMCAHUS | MOJIETTUPOBAHUS

CHIL, JNEUCTBYIOIIUX Ha

CaMoJIET. IIporpammuas

BU3yaJIM3alllsi COBOKYITHOCTHU

CHIJL, JNEUCTBYIOIIUX Ha

caMOJIET BO BpeMs MOJIeTa U

ux HarpaBJIeHUE.

Busyanuzanus TaHTaXa,

KpEHA, PhICKAaHbs. YTOJ aTaku

U yroa CKOJIB)KCHHUS.

CxopocTHOU Harop.

ABpOJIMHAMUYECKHE CUJIOBBIC

K02 PUITECHTHI.

Tema 2. YpaBHenns | [Ipopabotka y4e0HOTO

JABHKEHUS CaMOJIeTAa. Marepuana, BBITIOJTHEHUE

Pemiennie 3amady  JUHAMHKHU | CAMOCTOSITEIILHOTO

noJiera C HOMOIIBIO | KOMIIBIOTEPHOTO

MPOTrPaMMHBIX CPEICTB. | MOJAECIUPOBAHUS

YpaBHeHus JBUKEHUSA

camMoOJIeTa B HOPMAaJbHOMN

®opma A Crpanuma 11 u3
16




MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO
VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET

dopma

®-Pabouyast mporpamma IHUCHUILITAHBL

CUCTEME  KOOpAMHAT  MpHU
IPOM3BOJBLHOM TaHTaXE U
yrile arakd. Beraucienue
NOTPEOHON TSITHM M CKOPOCTH
TOPU30HTAILHOTO oJIeTa.
Breraucnenne  koddduimeHt
a’pOAMHAMUYECKOTO KayeCcTBa
IIpU  33JaHHOM 3aBUCUMOCTHU
a’pOAMHAMUYECKUX

ko3pbureHToB  OT  yria
atakd. PacueTrsl ckopocTu
noJjieTa ¥ HEOOXOJUMOU TATU
OpU  PA3NIUYHBIX  PEXKUMAX
noJieTa. Brruncnenue
JATBHOCTH TOJIETA

Tema 3.
XapPaKTePUCTUKH
rasa.

Cuna Apxumena.
Brruucienue IOABEMHOU
CUJIBI  BO3AYILIHOIO  MIapa.
[ToTenmuan u QyHKIUA TOKA.
KomruiekcHbld  mOTEHLMAN.
[TocTpoeHne JMHUNA  TOKa
MOTEHIIUAJIBHOTO MOTOKA
HEC)KMMAEMOM JKUIAKOCTHU IIPU
0o0TeKaHUU MPEAMETOB. 3aKOH
bepnymn. Brruncnenue
pacnpeneneHus JaBJICHUS.

OcHOBHbBIE
MOTOKA

[IpopaboTtka y4e0HOTO
MmaTepuana, BBITIOJTHCHHE
CaMOCTOSITEJIEHOTO
KOMIBIOTEPHOTO
MOJIETUPOBAHUS

Tema 4. [loxbemMHas cujia u
noJiipa
[TocTpoenue
a’pOAMHAMUYECKUX
K03 bunreHTOB Kak
byHKINHA yria aTaku.
OTbICKaHUE KPUTHUYECKOTO U
HaWBBITOTHENIIETO YIJI0B
ataku. CHMMETpPUYHBIA U
HECUMMETPUYHBIA  TTPOQUIIH.
IToctpoenue IIOJISAPBI 51
MOCTPOEHUE KACATEIbHOM K
nosisipe. [loctpoenue rpaduika

rpaduxoB

[IpopaboTtka y4eOHOTO
MaTepuana, BBITNIOJTHEHHE
CaMOCTOSITENILHOTO
KOMIBIOTEPHOTO
MOJIETTUPOBAHUS

Dopma A

Crpanuna 12 u3
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ko3 dunreHTa

a’pOIMHAMUYECKOTO KayecTBa
KaKk (YHKIUH YIJia aTaku.
Briuncnenne  HeoOXoauMon
TATH M CKOPOCTH TIOJIETa TIpU
3aJJaHHOM TaHTaXe OT Yyria

aTaKu. Brruucienue

HEO0OXO0IUMOM TATH u

CKOpPOCTH noJjieTa npu

3aJJaHHOM YTIJI€ aTaky OT yrIJia

TaHTaXa.

Tema 5. VYcroituuBocth | [Ipopabortka y4eOHOTO
camoJiera. Marepuana, BBITTOJIHCHUE
Berancienue TMIOJIOKEHHUSI | CAMOCTOSITEIBHOTO

IEHTPa TOKECTH CaMoJIeTa. | KOMIIBIOTEPHOTO
Berancienue MOJIOKEHUS | MOACITHUPOBAHUS

IeHTpa nAaBjeHus U ¢oKyca

JTaBJICHHUS. IlocTpoenue

rpauKoB CKOPOCTH TIOJieTa
IpU HU3MEHEHUU TOJ0XKEHUS
YIPABJISTFOIITUX AIIEMEHTOB
camoJieTa.

10.YYEBHO-METOANUYECKOE n NHOOPMALIMOHHOE
OBECIHHEYEHUE JUCIUIIJINHBI

a) CIHCOK peKOMEeH/yeMoil JIMTepaTypbl

OcHOBHaA:

1. KpachoB H.®. Anspoaunamuka:yuyeOHuk i BTy30B/KpacHoB Hukomnait
®enoposud.-M.:Bricuias mikona,1980.-496 c.

2. AppoarHaMMKa B BOIpoOcax M 3ajayax:ydel. mocodue Iist BTy30B;noa pen. H.

®. Kpacnosa. - M.: Beicmias mikona,1985.-759c.

3. Tapr C. M. Kpatkuii kypc Teopetuueckoil mMexanuku:YueOHuk/Tapr Cemen

Muxaiinosud.-M.:Briciias mkomna,1995.-416 c.

4. Jloitusiackmii JI. I'.  Kypc Teopernueckoid MexaHUkH:YueO.mocobue s

By3oB/JlowsHckuit JleB I'epacumoBuy,JIypre A...-M.:Hayka,1983.-640c.

5. Memepckuii M. B. 3anaun 1no TeopeTHUeCKOM MeXaHHMKE:y4ded. mocodue s

BY30B 10 TexH. crell./Memepckuii IBan BceBonogosuy,llansmoB B. A.,Mepkun

. P.;non pen. B. A. Tlanemoga, JI. P. Mepkuna.-CII0. u ap.:JIans,2005.-448 c.
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6. ANSYS 15.0 u 16.0 Tutorial. DnexkTpoHHOE ONMHUCAHWE IMaKeTa MPOTPaMM

ANSYS wu nabopatopubix pabor, Haxojmsmeecs Ha I[I9BM ayan.1/505 B

nporpammuoit cpeae ANSYS u wucrnonblyeMoe B HHTEPAKTHBHOM pEXUME B

JTUCIUIETHOM KJIacce B MPOIECCE BIMOJIHEHUS JabopaTopHbIX padoT. 2014.

7. Camoyuntear mo Maple. /Texuuueckas OuOimoteka lib.qrz.ru. —Pexum

nocryna:  https:/lib.grz.ru/node/11749 Maple. Wiki2. —Pexum nmocryna:

https://wiki2.org/ru/Maple

8. 3amm3usak, B. E. OcHOBBI Hay4yHBIX BBIUMCICHWW. BBeneHrWe B YHCIIEHHBIC

MeToabl A Qu3ukoB u uHxkeHepoB / B. E. 3ammsusk. — Mocksa, MxeBck :

Perynsipnas u xaoTudeckas AMHAMHKA, VKEBCKMH HMHCTUTYT KOMITBIOTEPHBIX

uccnenoBanuii, 2006. — 264 ¢. — ISBN 5-93972-482-5. — TekcT : 2JIeKTpOHHBIH

/" DnexrponHo-6mbmuoreunas cuctema IPR BOOKS : [caitit]. — URL:

http://www.iprbookshop.ru/16588.html

9. XKypasnes B.M. Asporunpomunamuka. Omnucanue aabopaToOpHbBIX/ yueOHOe
nocobue/ XKypapneB B.M.—VYbsiHOBCKUI TOCYAapCTBEHHBI YHUBEPCUTET. —
Pexxum moctyna: http://www.spacephys.ru/aerogidrodinamika

JlonoJIHUTe/IbHAA

10.CtpaxeBa WM. B. BekropHO-MaTpu4HbIE METOABI B  MEXaHHUKE
nosiera/ CTpakeBa HNpuna BukropoBHa,MenkymoB B. C..-M.:
Mammnnoctpoenue, 1973.-260 c.

11. KpacuwiabmukoBa E. A. ToHkoe Kpbplo B  CKHMAaeMOM MOTOKE/

KpacunbmrikoBa Ena AnekcannpoBHa.- M.: Hayka, 1978.-224c.

11. JleontbeB B.JI. Mertoanueckue pPEKOMEHAAMU MO HUCIOJIb30BAHUIO
TEH30pPHOTO aHAJIM3a B MAaTeMaTHUYE€CKOM MOJCIUPOBAHUU JIBHKCHHS a0COIOTHO
TBEPJBIX TeN:yueO. mocodue mis crenl. "Mexanuka" u "MojaenupoBaHUE U UCCIIE]I.
omeparuii B opr.-texH. cuctemax'/ JleonteeB Buktop JleoHTheBUY.- Y IBIHOBCK:
yary, 2005.-19 c.

CorsiacoBano:
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a) MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE
JAUCHUIIJINHBI:

AymuropuM JUIsi  TIPOBEIACHHUs JIEKIHMM, CEMUHAPCKUX 3aHATUH, IS
BBITIOJTHEHHSI TAOOPATOPHBIX pabOT M MPAKTUKYMOB, AJISl TMPOBEIACHHS TEKYIIETO
KOHTPOJII W MPOMEXKYTOYHOM aTTECTalud, KypCOBOIO IPOEKTUPOBAHUS,
TPYIIIOBBIX U MHAUBUIYAJIBHBIX KOHCYJIbTAUH (8b10pams HeoOxooumoe).

AynuTOpUN YKOMIUIEKTOBAHBI CIIEUATN3UPOBAHHON MeOesbio, yueOHOH
JIOCKOW. AyIUTOpUU ISl TIPOBEACHUS JIEKIIM O0OPYI0BaHbl MYJIbTUMETUNHBIM
o0OpylOBaHUEM [UIsl NPENOCTaBIECHUS HHQOpMalMK OOJNbIIONH ayJIUTOpPHUU.
[TomemieHus 11 caMOCTOATEIBHON PpabOThl OCHAILIEHBI KOMIIBIOTEPHON TEXHUKON
C BO3MOKHOCTBIO MOAKIIOUEHUS K ceTu «/HTepHeT» n oOecnieueHneM JocTyna K
JIEKTPOHHOM MH(}POMaLlMOHHO-00pa30BaTENbHOMI cpere, 3JIEKTPOHHO-
oubnuoreuynoit cucreme. llepeuenb 000pyAOBaHUS, UCHOIB3YEMOrO B y4eOHOM
IIPOLIECCE, YKA3BIBAETCS B COOTBETCTBHMM CO CBEACHUSMH O MAaTEpUaJIbHO-
TEXHUYECKOM OOECIEYeHHH W OCHAIEHHOCTH O00pa30BaTeIbHOIO Mpolecca,
pa3MmenieHHbIMU Ha oduuuansHoM caiite Yal'yY B pasngene «CBeneHust o0
00pa30BaTeIbHON OpraHu3aumy.

11.CHEINUAJIBHBIE YCJIOBUA JIAA OBYYAIOLIUXCHA C
OI'PAHUYEHHBIMHU BO3MOXKHOCTSAMMU 310POBbS

B ciiyuae HeoO6xonuMOCTH, 00YYarOIIMMCS U3 YUCIIA JIUL C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMHU 3JI0pOBbs (110 3asIBICHHIO OOYYaIOLIErocsi) MOTyT IpejiaraTbes
OJIHA W3 CIEAYIOIIMX BApUAHTOB BOCIPHUATUS HWH(OpPMAIUKM C Yy4ETOM WUX
VHAMBUIYAJIbHBIX ICUXO0()U3UUECKUX OCOOEHHOCTEH:

— JUIA JIMI] C HAPYUICHUSMHU 3pEHHS: B Ie4YaTHOM (opme yBEeTUYEHHBIM
mpudToM; B popMe 3JIEKTPOHHOTO JOKYMeHTa; B gopme aynuodaiina (mepeBos
y4eOHbIX MaTepHalioB B ayauodopmar); B medyatHod Qgopme Ha si3blke bpaiins;
WHIUBUYAJIbHbIE KOHCYJIbTAMA C TNPUBJICYEHUEM THU(DIOCYPAONEPEBOAUNKA;
WHIUBUyalIbHbBIC 33]JaHUs U KOHCYJIbTAIINH;

— s JUI] C HapymIeHWsIMH CJyxa: B Te4aTHou Qopme; B (opme
ANIEKTPOHHOTO JOKYMEHTAa; BHJI€OMATEepHallbl C CyOTHTpaMu; WHIMBUIYaAJbHbBIE
KOHCYJIBTALIMK C MPUBJIEYEHUEM CYPAONEPEBOIUNKA; UHAUBUAYAJIbHbIE 3a/laHUs U
KOHCYJIbTAlINH;

— JUISL MLl ¢ HapyLIEHUSMHU OMOPHO-ABUTATENILHOIO armapara: B NeYaTHOU
dopme; B (opmMe DIIEKTPOHHOTO JIOKyMeHTa; B ¢opme ayauodaiina,
WHIUBUTyaJIbHBIC 33]JaHUs U KOHCYJIbTAIINH,

B ciysae HeoOXoguMOCTH HCHOJB30BaHUS B y4eOHOM  Ipolecce
YaCTUYHO/MCKIIIOUUTEIBHO JAMCTAHLIMOHHBIX  0Opa30BaTENbHBIX  TEXHOJOTH,
OpraHu3aIus pabotel IIIIC ¢ oOyuarommmucs ¢ OB3 wu wuHBanmuMmamu
peaycCMaTpuBaeTCad B DJIEKTPOHHOW MH(POPMAIIMOHHO-00pa30BaTENbHON Cpelie ¢
Y4E€TOM UX UHAUBUAYAIBHBIX ICUXOPU3NYECKUX OCOOEHHOCTEM.

®opma A Crpanuma 15 u3
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[Ipunoxenue 1

B) IIpodeccuonanbHbIe 0a3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBI
1. DJ1eKTPOHHO-0H0IHOTEYHbIE CUCTEMbI:

1.1. Iludposoii obpazoBarenbHblii pecypc I[PRsmart: 31nexkTpoHHO-OMOIMOTEUHAS
cucrema: caitr / OOO Kommanus«Ait Ilu Ap Menua». - Caparos, [2024]. -
URL:http://www.iprbookshop.ru. — Pexxum noctymna: asns 3aperucTpup. nojab3oBaresnei. - TekcT :
3JIEKTPOHHBIM.

1.2. O6pasosarenshas miathopma FIOPAUT :06pa3oBaTenbHEI pecype, dIEKTPOHHAS
oubmuoreka : caiit / OOO DnekTpoHHOE m3narensctBo«FOPAUT». — Mocksa, [2024]. - URL:
https://urait.ru. — Pesxum goctyna: jyist 3aperucTpup. mojab3oBaresie. - TeKCT : 2IeKTPOHHBIH.

1.3. ba3za manubIx «OnekTpoHHas 6ubnmoreka rexunyeckoro BY3a (OBC «Koncynbrant
CTYJICHTa»): JIEKTPOHHO-0MOmoTeuHas cucrema : cat / OOO «llomurexpecype». — MockBa,
[2024]. “URL:https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum goctyna: ans 3aperucTpup.
MoJIb30BaTeNeh. —TeKCT : JIEKTPOHHBII.

1.4. KoHCcynbpTaHT Bpaya. DNEKTPOHHAS MEAUIIMHCKAs OubaroTeka :0a3a NaHHBIX : CalT /
OOO «Bpicmias mKoja OpraHu3allid M YIPaBICHUS 3JpaBoOXpaHeHHEeM- KoMIUIEKCHBIM
MEAMIIMHCKUI KOHCanTUHT». — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJIb30BaTeNeh. — TEKCT : 3JIEKTPOHHBIN.

1.5. bonpmias MegUIIMHCKas OUOINOTEKA : DIEKTPOHHO-OMOIMOTEUHAs CUCTEMA : CalT /
00O «bykamny. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocryna:
JUISL 3aPETUCTPHUP. IOJIb30BaTeNIeh. — TEKCT : 3JIEKTPOHHBIM.

1.6. OBC Jlanp: snekTpoHHO-OMOMMOTeUHass cuctema : caiit/ OO0 DBC «Jlawby. —
CankrllerepOypr, [2024]. —URL:https://e.lanbook.com. — Pexxum noctyma: ans 3aperucTpup.
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