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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.03 ban/McTUKaA U TH/AP0a’poAHAMMKA
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A5 JUHAMUKA U YTIPABJIEHUE TTIOJIETOM
JIETATEJIBHBIX ATIITAPATOB
JlemernoHok TarbsgHa HOpbeBHa, K.T.H., JOLIEHT, JOLIEHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel A5 TUHAMMKA U YIIPAB/IEHUE TITOJIETOM JIETATEJ/IBHBIX ATITTAPATOB

3aBenytomuii Kadeapotii [Merposa U.J1., K.T.H., AOL.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A9 IVTIASMOT'A30JVUHAMMUKA N TEIVIOTEXHUKA

3aBegytroiuii Kadeapoii Terepuna U.B., K.T.H., fo1.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BAJIVIMCTUKA PAKET

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OTIK-6 — CriocobeH UCIoMb30BaTh COBPEMEHHBIE MOZX0/[bl U METO/[bl PeIlIeHHs 33/lau PAKeTHO-KOCMUUECKOM
TEXHUKHU C yUETOM a3pOIMHAMUUECKUX U 0a/UTUCTUUeCKUX TTapaMeTPOB

OIIK-7 — CnocobeH o06pabaTblBaTh OMBITHBEIE JAHHbIE (DU3UUECKUX M UMCAEHHBIX SKCIIEPUMEHTOB I10
OTIpe/Ie/IEHUI0 a3POIMHAMUYECKUX W 0a/UTMCTUYECKHUX XapaKTePUCTHK OOBEKTOB paKeTHO-KOCMUYECKOU
TeXHUKU

®OpMHUPOBaHUIO KOMITETEHIIUN CJTY>KUT OCTYKEHHE CIIeYIOIIUX Pe3y/ibTaToB 00pa3oBaHus:
OIIK-6

3HAHUA:
3HaTh OCHOBBI TEOPUH T10JIETa;

3HaTh METO/IbI pacueTa TPAeKTOPHH I10JIeTa PaKeT;

3HaTh METO/IbI HaBe/IeHHs JIeTaTe/IbHbIX allapaToB Pa3/InUHbIX THUIIOB,;

3HaTh TUTIOBbIE TPAEKTOPHUHU JIeTaTe/IbHBIX alapaToB Pa3/UUHBIX TUTIOB;

YMeHUs:

BbIOpaTh M KOHKPETHU3WPOBaTb COOTBETCTBYIOIYIO 3afilaue WCC/IeJOBaHUS MOJe/b YIIPaB/IsieMoro

IBWKeHus JIA;

HCIIO/Ib30BaTh MeTOANYECKHUE ITPHEMBI YIIPOLLeHUs Mojieniel ABKeHns JIA;
pacCUYUTHIBATh TPAaeKTOpUM noseta JIA;

HABbIKU:

VICTI0/Ib30BaHUs aHaIUTUUeCKUX U YMC/IeHHbIX MeTOJ0B JJIs pacuéTta TpaekTopui JIA.

OIIK-7

3HAHUA:
TIPUHLIMTIOB TTOCTPOEHHST MaTeMaTHiyeCKIX Mogieseit;

0COOEHHOCTel pa3MUHBIX 33/1au YIIPaBIeHuS;

YMeHUs:

WCI0/Ib30BaTh MaTeMaTU4yeCcKue MOJ|e/Id YIIpaB/sieMbIX JleTaTe/bHbIX arraparoB IpU pelleHrH 3ajau

TMMPOEKTUPOBAHUWA JIA ¥ cuHTe3a UX CUCTEM YIIpaBJ/IEHHSA;

p33p36aTbIBaTb AJITOPUTMBI U METO/ibl UMC/JIEHHOI'0 pelleHVs WHXX€HEPDHBIX 3aad4 B obmnactu AWHAMUKU,

0a/UTUCTUKY U YTIpaB/IeHus ToneTom JIA;

HAB8bIKU.
B/1a/ieTb OCHOBHBIMH METOAdMH dHAJ/IM3d U CUHTE3d MaTeMdTHU4YeCKHUX Mo,qeneﬁ AUHAMHWKHA JIA u cuctem

ynpasjieHus JIA pas/iMuHbIX TUIIOB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunvia BAJITIMCTUKA PAKET sBnsieTcs JUCIUTUTMHOW 00s13aTe/IbHOM YacTu 0/10Ka 1
MporpaMMmBbl MOATOTOBKY 10 HarpasseHuto 24.03.03 baatucmuka u 2udpoaspoouHamuka.

CojepkaHue IUCLIUIUIUHBI SIBJISIeTCs JIOTMYeCcKUM npopaommkeHrem auciurivie: @U3NKA, BBICIITASA
MATEMATUKA, WH®OPMAIIMOHHBIE TEXHO/JIOIMW W IIPOTPAMMMPOBAHUE,
TEOPETUYECKASI MEXAHUKA.

Copepyxanue TACITUTITAHbI SIBJISIETCS OCHOBO# inti OCBOEHHMSsI TUCITUTUTAH:
IKCIIEPUMEHTAJIbHAS BAJIJIUCTUKA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTemMaTU4yeCKOro aHaau3a U MOZle/IMPOBaHus, TeOPeTUUeCKOrO U SKCIIepUMEeHTa/IbHOIO UCC/IeJOBaHMUs B
rpodeccroHanLHON JesiTeIbHOCTH

e OIIK-8 — CniocobeH pa3pabarbiBaTh aIrOPUTMbI X KOMIIbIOTEPHBIE ITPOrPaMMbl, IPUTO/HbIE /IS
MPaKTUYeCKOro NPUMeHeHHUs

¢ [TK-93 — Cniocob6eH reHepHpOBaTh HOBBIE WJIEH [/ PEIlleHNs 3a/iau [TU(POBOH SKOHOMUKH,
abCcTparupoBaTbCsi OT CTaHJAPTHBIX MOZeNel, TiepeCcTpanBaTh CI0KUBIINECS CIOCOOBI pelieHus 3a/1ay,
BBI/IBUTaTh a/IbTepPHATUBHbBIE BADUAHTHI A€HCTBHUH C 11e/Ibl0 BEIPAOOTKM HOBBIX ONMTUMAJIbHBIX
a/ropuTMOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IlpakTHyeckue
3dHATHUA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-6

OIIK-7

Pazpen 1. Iesn u 3aaun Kypca. CBsi3b Kypca ¢ yH/jaMeHTaTIbHBIMU H
NMPHK/IaHbIMH HayKaMH. OCHOBHbIE IPHHLUNBI MOCTPOEHHUsT MOJe/Iei
ABH)KEHHS JIeTaTe/IbHbIX annaparos. 1.1. CocraB MaTemMaTHueCKOi Mopend
[ABVDKEHUST JIA. OCHOBHBIE 3aKOHBI MeXaHHWKH, UCII0/Ib3yeMble ITPU COCTaB/IeHUN
MO/Ie/U /IBH)KeHHs! TeJla epeMeHHOM Maccoid. 1.2. CHCcTeMbl KOOpPAMHAT,
HCTI0/Ib3yeMble NP onKcaHuy JBrkeHUs JIA. CBsi3b MKy CCTeMaMU KOOP/HHaT.

10

Paspien 2. OCHOBHBIE reoMeTpHYeCcKHe H KHHeMaTHuecKHe COOTHOLIeHHUs,
HCI0/Ib3yeMble NIPH onucaHuu JBiKkeHus JIA. 2.1. Kunemaruueckue
COOTHOLIEeHMs, OIpe/iesIArolINe I10/I0KeHne JIA TIpY CTapTe C HelloABI)KHOI'0
HOCHTe/Isl.

20

20

Paspen 3. YpaBHeHUsI AMHAMHKH ITPOCTPAHCTBEHHOTO /{BIDKeHHS JKecTKoro JIA
C mepeMeHHO# Maccoii 6e3 yyera KosieGaHHi XUAKOro HanmoHuTe . 3.1. Cuibl
Y MOMEHTHbI, JledcTBytolMe Ha JIA. Bolpa)keHust /i/ist IPOEKLIM CUT 1 MOMEHTOB Ha
pasnuyHble KOOpAUHATHbIE OCU. 3.2. YpaBHeHus IOCTyMaTe/bHOro ABrKeHus JIA B
npoctpaHcTBe. IToHATHe 0 MaHeBPeHHOCTH. 3.3. YpaBHeHHUs BpalljaTe/lbHOTro
niBkeHnst JIA B mpoctpaHcTse. 3.4. CucreMa ypaBHeHHH POCTPAHCTBEHHOTO
JiBIOKeHUs1 JIA TIPH 3aKperieHHbIX PYJisiX, aHa/Iu3 3TOW cucTeMbl. MeTogbl
ynpoujenus. [TIporpamMHele ABKeHus. 3.5. YueT BAUSAHYS IOCTOSHHOIO BeTpa B
ypaBHeHUsIX JBvkeHus JIA. YpaBHeHUs NPOZ0/IbHOTO ABMKeHus JIA ¢ yueTom
B/IUSIHUSA BETpa.

27

10

17

20

20

Paspen 4. PacueT TpaeKTopuii Heynpas/isieMbIX H aBTOHOMHO-YIIPaB/IsieMbIX
JIA. 4.1 MaremarnuecKas TOCTAaHOBKaA 3a/jauM pacyeTa uyeanbHoi TpaekTopun JIA.
PacueT TpaeKTOPUM HeyTIpaBJIsieMbIX PeaKTHBHbIX CHapsi/joB O/IMKHEro feiiCTBHs.
Cucrema ypaBHeHHH, a/ITOPUTMBI M MeTOZbI pacueta. 4.2. PacueT akTMBHOTO yuyacTKa
TpaekTopuy GasumcTiyeckux paket (BP) u pakeT-HocHTesel KocMUYecKux JIA
(KJIA). TIporpamMMHast TpaeKTOpysi, Tpe60BaHMs! K MPOrpaMMe, IIOCTaHOBKA 3a/jaun
BbIGOpa ONTHManpHO nporpamMmbl. Oco6eHHOCTH MPOrpamMMBbl A1st ABYX U Goree
CTymneHYaThIX pakeT. 4.3. PacueT naccuBHOro y4acTka Tpaektopuu BP 1 paker-
HocuTeneit KITA. Dnnunrryeckas Teopus. 1-ast U 2-ast KOCMHAYECKHe CKOPOCTH.
JlaneHOCTB U Bpemst ofeta BP. OnTuMabHelil yros 6pocaHus B YCIOBHUSIX
[IOMyLIeHHH TMNTHYeCKOH Teopuu. 4.4. 3ajjaua yrpaB/eHus JaabHOCTbIO BP.
ITpocTeiiye (yHKLIHOHAMBL.

45

15

30

20

20

Paspaen 5. Pacuet TpaekTopuii Te/leynpap/isieMbIX U camMoHaBoasmuxcs JIA. 5.1.
KuHemaTnyeckuii MeTog, aHau3a TpaekTopuid. Knaccudukaiyst MeTofoB
HaBeZleHus1. TpeGoBaHMs K MeTOJaM HaBe/leHUst. YpaBHeHusl Ji7ist pacyeTta
TPaeKTOPUU METO/I0B HaBe/leHHs IByXTOUeYHOro Tura. opMy/ibl IpoMaxa pakeTbl
IS MeTOZI0B HaBeZleHUs IByXTOUEeYHOr0 TUMa. 5.2.YpaBHeHus A5 pacyeTa
TPaeKTOPUM MeTO/I0B HaBe/leH!s TPeXToueuHoro Thra. CpaBHUTe/bHBIN aHa/n3.
‘YpaBHeHHMs1 /7Sl pacyeTa TPaeKTOPHU MeTO/I0B HaBe/leHHsl TPeXTOUeYHOTo THIIa.
TloHsITHE [UHAMUUECKOH OIIMOKN HaBeJeHHsl.

18

15

20

20

Bcero 3a 7 cemecTp

108

34

17

17

74

100

100

Bcero no gAMCHUIUINHE

108

34

17

17

74

100

100

3.2. AyAUTOPHBII NPAaKTUKYM

Ne
n/n

HOMep U HAMMEHOBaHHe pa3je/ia

JMCIHIUILTAHBI

Tema MNPAKTHYECKOIr'0 3dHATUA

Oo0neMm,

aya.
JacoB

Pazpen 1. Llenu u 3afauu Kypca.
Cps13b Kypca ¢ QpyHAaMeHTaTbHbIMU
Y MPUK/IaJHBIMA HayKaMH.
OCHOBHbIe NTPUHLIUIIBI IOCTPOEHUSI
Mo/iesiell IBKeHUsI JieTaTe/IbHbIX
arrnaparos.

KOCHHYCOB.

CBs3b MeX/ly cMCTeMaMu KoopZivHat. Harpasnstoniye
KOCHHYCHI. BbIBOZ, (hopMyr AJ1 HarpaB/soX

Pa3zpen 3. YpaBHeHuUs1 JUHaMUKU
MIPOCTPAHCTBEHHOTO [IBH)KEHHS
>kectkoro JIA c riepeMeHHOMN Maccoi
0e3 yueTta KosebaHHI >KUJKOTO
HaTIO/THUTETSL.

CHUCTEM.

BriBOZ ypaBHeHUH ABWKeHUs XKeCTKoro JIA B
NIPOCTPAHCTBe C UCII0/Ib30BAHUEM KOOPJUHATHBIX

Matlab.

Pacuer TpaekToprn HeyIipaB/sieMbIX peakKTUBHBIX JIA
MaJIO 1a/bHOCTHU. AJITOPUTM pacueTa. Metoauueckue
yKasaHusl 110 HalyMCaHuIo NIporpaMMBbl pacyeTta B cpefie

MertofuiKa TMHeapu3alii ypaBHEHUH.

Pa3pen 4. Pacuet Tpaektopuit
HeynpaB/isieMbIX U aBTOHOMHO-

Pacuet nporpaMMHO! TpaeKTOpUU aKTHBHOTO yUacTKa
OanMCTHUeCKOM pakeThl IPY 33JaHHOM 3aKOHe yI/ia
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yripaB/sieMbIxX JIA.

TaHraka. MeToziueckre yKa3aHusi TI0 HalTMCaHHIO
nporpammel pacyeta B cpezie Matlab.

Ncnonb3oBanue GopMysn JIUITTHYECKOW TEOPUU ISt
pacuyera napaMmeTpoB JBKeHns bP Ha maccuBHOM

6 yuacTtke. Pemarorcs 3asauu onpejesieHus rapaMmeTpos 2
IBI>KeHUs1 BP 1 MCKyCCTBEHHOTO CITyTHHKA 3eM/IU C
WCTI0/Ib30BaHUeM (hOPMYJT 3/ITUTNITHYE CKOW TEOPUH.
7 Onpepenenve reorpaduyecKuX KOOPAWHAT TOUKH 9
nagenus bP.
NccnenoBanue BNUsHUS a3pOJMHAMHAYECKOTO KaueCTBa
JIA Ha TpaeKTOpHIO HeyIpaB/sieMOro Cycka B
8 aTMocgepe 3eM/M C yU4eTOM KPUBHU3HBI ee 2
MOBEPXHOCTU. MeToAnuecKye yKasaHus 110
HaITMCaHUIO TTPOrpaMMbI pacueTta B cpefie Matlab.
Pasjen 5. Pacuer TpaeKTopHii [IpuMepsl pacueTa KWNHeMaTH4YeCKUX TPaeKTOPUN /1St
pa3/IMYHbIX METO/|0B HaBe/IeH!Us] B UaCTHOM C/lydae
9  |TeneyrpaBisieMbIX U . 1
camoHaBoxCst JIA. JIBIJKEHMS L]eJId: CKOPOCTH Lie/I MIOCTOSIHHA, YT/l
BO3BbIIIeHUs paBeH 180rpa.
Bcero 3a 7 cemectp 17
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep u Oo0nemMm,
w/n HauMeHOBaHHe Copep)xaHue yueOHOro 3aiaHus “aCOB
pasfesia JUCHHUIIMHBI
Pasgen 1. Ilenu u 3agaun
Kypca. CBsi3b Kypca C
¢yHIamMeHTanbHBIMU U
| MPHMK/a/HBIMK HayKaMH. N3yueHne rpeyCMOTPEeHHBIX IPOrpaMMOi AUJaKTUUe CKUX 6
OCHOBHBIe TIPUHLUIBI  |eJUHUL] TIO KOHCIIEKTaM JIeKIU U peKoMeHTyeMOoU uTeparype.
[IOCTPOEHUsI MoJie/ielt
JIBDKEHUSI JleTaTe/IbHbIX
anraparos.
Paszpen 2. OcHOBHBIE
reoMeTpuueckue u
KUHeMaTH4ecKue o
2 |cooTHOWeHN, N3yueHuie npeyCMOTpPEHHBIX MpOrpaMMOH AHAAKTHYeCKHX 6
eZIMHULI 110 KOHCTIeKTaM JIeKLIUM U peKOMEeHAYyeMOW uTepaType.
VICII0JIb3yeMble TIpU
OMNMCAHWUU [IBIKEHUS
JIA.
Pa3zpen 3. YpaBHeHus
JVHAMUKU N3yueHue ripeyCMOTPEeHHBIX TIPOrPaMMOM AUJaKTHUe CKUX
MPOCTPaHCTBEHHOT'O eZIUHUL] 110 KOHCTIEKTaM JIeKLIUM U peKOMEeHAyeMOW uTepaType.
3  |gBrkeHus »xecTkoro JIA [PacyeT TpaeKTOpuM Heympap/sieMbIX peakKTUBHbBIX JIA Manoi 17
C lepeMeHHOM Maccoil  |fanbHOCTH. HamrcaHue nporpamMmel pacueTa B cpefie Matlab.
0e3 yuera Kosiebanuii  |OdopmiieHHe OTYETOB 10 NMPAKTUUECKUM 3aJaHHUSIM.
JKUJKOTO HarlOJTHUTEJIS.
W3yueHue npeyCMOTPEeHHBIX IPOrpaMMOi ANaKTHUUe CKUX
Pasgen 4. Pacuer e/IHHL} 10 KOHCIIeKTaM JIeKLIUM U peKoMeH/lyeMOoU iuTeparype.
paeKTOp Pacuer MpOrpaMMHOH TPaeKTOPHH aKTHBHOTO yuacTka
4 Oa/TMCTHUECKOM PaKeThl MPH 33laHHOM 3aKOHE yT/ia TaHTaka. 30
HeyIpaB/sieMbIX U
ABTOHOMHO- NccnepoBanme BIusiHMA a3pojiHaMUUECKOro kKayecTsa JIA Ha
yrpassieMbix JTA. TPaeKTOPHIO HeyTIpaB/IsieMOoro CIycKa B atMocdepe 3eMJTH C yUeToM
KPUBU3HBI ee MoBepxHOCTH. HamrcaHnue nporpaMm pacueTa B cpefie
Matlab.OdopmiieHre 0TYETOB TT0 MPaKTUUeCKUM 3aJaHUsIM.
Paspen 5. Pacuer W3yueHue npeyCMOTPEeHHBIX IPOrpaMMOi ANaKTHUe CKUX
5 TpaeKTopuit e/IMHUL] 110 KOHCITeKTaM JIeKL[i 1 peKOMeHZyeMOo uTeparype. 15
TesieyIpaB/isieMbIX U Harmucanue nporpammel pacueTa B cpefie Matlab. Odopmiienue
caMOHaBOZAIMXCS JIA. |0TUETOB IO NPaKTUYECKUM 3a/laHuUsIM.
Bcero 3a 7 cemectp 74
7 31998




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJE/IM CEMECTPA
12/ 3 |4/5/ 6 7 8 9 (10 11 12(13| 14 15 16| 17
7 TexK| | |OP|Otu. o I13| Kontp.P. | TekK|IP| OTu. ro I13 TexK| Otu. no I13 | JP| 3au.

YcnoBHbIe 0003HAYEHUS:

P — nuarHocTUueckasi paboTa;

TekK — BOIPOCHI [/151 TEKYILIET0 KOHTPOJIS;

Ortu. no 13 — oTyeT No MpakTUUeCKOMY 3a/laHHIO;
KouTp.P. — KOHTpOJ/IbHast paboTa;

3a4. — 3auer.

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAUTCS B IUCKPETHbIE BpeMeHHble HHTEpPBAaJIbI B
cnenyrommx dpopmax:
e /WarHocTuueckas pabora;
e BOIMPOCHI /|15 TEKYIIIETO KOHTPOJIS;
e OTUYeT MO0 MPaKTUUECKOMY 3a/|aHHIO;
e KOHTpOJbHas pabora.

HpOME)KYTO‘IHaH dTTecTalud rMpoBOAUTCA B ¢0pMax:
& 344eT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. A. Cannukos, A. I'. FOpeckys. . OCHOBHBIe NIPUHLUIIBI PACYETa TPAeKTOPUU JIeTaTe/IbHbIX alllaparos.
CII6.FT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008, 371. pec.
. JI. H. JTeiceHKo. . BHemHss 6aumctika. M.: V3a-eo MI'TY um. H. D. Baymana, 2018, a51. pec.
. JI. H. JTsicenKo. . BHerHsasa 6anmuctuka. M.: W3g-eo MI'TY um. H. 3. Baymana, 2018, 100 3k3.
4. J1. H. JTeicenKo. . HaBegenue bannuctuueckux paket. M.: M3a-so MI'TY um. H. D. Baymana, 2020, 371
pec.
5. O. A. Tonmnerun, B. M. Kamn, B. I. HoBukoB. . MaremMaTnyeckue MOZeIN CUCTEM HaBeZeHUS PAKeT.
CII6.FI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2016, 371. pec.
6. T. FO. JlemerioHOK, A. A. Cu3oBa. . TpaeKTOpHbIe 3a/lauv B JUHAMUKE IBW)KEHUS JIeTaTe/IbHbIX
anmaparos. CIT6.BI'TY "BOEHMEX" um. 1. ®. YcTuHoBa, 2021, 46 3K3.
7. T. FO. JlememoHok, A. A. Cu3oBa. . TpaeKTopHbIe 33/lauM B IMHAMUKE JIBU)KEeHUS JleTaTeTbHbIX
anmaparos. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2021, 351. pec.
8. T. 1O. JlememioHOK, A. A. Cu3oBa, H. E. bapaHos. . Maremarrnueckye Moze/y JUHAMUKK JIBHUKEHUS
JietatenbHbIX anmaparoB. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHora, 2020, 45 3K3.
9. T. FO. JlemewioHoK, A. A. Cusosa, H. E. bapaHos. . MaTemaTuueckrie MO JUHAMUKHA JBUKEHHUS
JieTarebHBIX armaparoB. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHora, 2020, 3/1. pec.
10. @. K. Heynokoes. . CTpesibba 3eHUTHBIMU pakeTamu. M.: Boenuszar, 1991, s51. pec.
11. FO. T. Cuxapynuz3e. . BanancTika U HaBe/ieHYe JieTaTebHbIX anmaparoB. M.: BUHOM. Jlaboparopust
3”HaHui, 2013, s51. pec.

w N

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIINHE:
He TpeOyeTcsl.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCs.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOM ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIIUHLI, T€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://urait.ru/ — I'naBHasi — O6pa3oBarespHas matdopma FOpaiit. [lyis By30B 1 CCy30B.;

2. https://ibooks.ru/ — OBC A#GyKc.py - 3T0 O0/bII0 BEIOOP aKTyanbHOM JUTepaTyphl [jisl Balllei
OUOMMOTEKH B 3/1IEKTPOHHOM BUJE;

3. https://e.Janbook.com/ — 3BC JlaHg;

4. http://www.tnt-ebook.ru/ — TNT-EBOOK - Dy1eKTpOHHO-010/IM0TeUHast CHCTEMA;

5. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynamenTanbHasa 6ubmoreka BT TY « BOEHMEX» um. [1.®. YcTHHORA.

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HatmonaneHast nekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3iektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro doHaa
dbyHIaMeHTabHBIX UCC/IeI0BaHMI.

VHbopMalMoHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VTHMOPMaIMOHHBINM TIOPTaI TEXHUUECKOTO peryupoBanusi: HopMel, ipaBuia, CTaHAAPTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalloHHbBIN TTOpTas IpaBoBoi HHGOpMaI[UH.

5.5. TIporpamMMHOe obecrieueHue:

1. Matlab 2015a SP1.



5.6. ladopmalioHHbIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl[eHHbIe KOMITbIOTEpAMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.

11



ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
BA/IJINCTUKA PAKET

AnHoTanusa paboueii nporpaMMsl

Mucuynmaa BAJIJIMCTUKA PAKET sBnsercsa AMCLUIUIMHONW 00sA3aTe/ibHOM 4acTtu 0sioka 1
MporpaMMbl TIOATOTOBKU 110 HaripaBieHuto 24.03.03 baaiucmuka u 2udpoa’poouHamuka. JJuCIUTIIMHA
peamm3yeTcsi Ha (akynbTeTe A PakeTHo-kocmuueckod TexHukyd BI'TY "BOEHMEX" um. [.®. YctuHOBa
kadenpoit A5 IMHAMUKA U1 YITPABJIEHUE TTOJIETOM JIETATEJIBHBIX ATITTAPATOB.

JucuunivHa HallesleHa Ha (popMUpOBaHHe KomnemeHyuli:
OIIK-6 CriocobeH MCMo/b30BaTh COBPeMeHHbIe TOJX0/bl U MeTO/bl pellleHus 3aflau paKeTHO-KOCMHUeCKOH
TEXHUKH C YUeTOM a3pOoiIMHaMUYeCKUX U 0aIiCTHIeCKIX I1apaMeTpoB;
OTIK-7 CrnocobeH o006pabaThiBaTh OMBITHBIE [aHHBIE (U3NUECKUX W UHCJIEHHBIX HSKCIIEPUMEHTOB TI0
OTpeZie/IeHHI0  a3pPOMHAMUYECKUX W 0a/UIMCTUYeCKUX XapaKTePUCTHK OOBLEeKTOB paKeTHO-KOCMHUYeCKOU
TeXHUKMU.

Co;[epx(aHHe AUCHUITVIMHBL ~ OXBAaTbIBA€T KPYI' BOIIPOCOB, CBA3dHHBIX C TIPUHLWIIAMWA TIOCTDOEHUA
MaTeMaTHuue CKOM MOAe/In OBHXXEHUS JIA, OCHOB TeOpHvuH TI10J1€Ta, pacyeTa TpaeKTOpI/Iﬁ rnoJjieTa pdkeT
Pa3/IMUYHLBIX K/1dCCOB.

[TporpamMmoil AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[jyIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
e BOMPOCHI /|15 TEKYIIETO KOHTPOJIS;
e  OTUYeT M0 MPaKTUUeCKOMY 3a/|aHHIO;
e KOHTpOJbHas pabora.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
* 33ueT.

OOmias TPyJ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpamMMol JUCIUIJIHHEL
TpeyCMOTPeHbI JIeKIMoHHbIe 3aHaTus (17 4.), mpaktudeckue 3aHsTus (17 4.), camocTositenbHast paborta
cryzeHrta (74 4).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
BAJIVINCTUKA PAKET

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

Pexkomenpyemas TpyaoeMKOCTb
HaumeHoBaHue padoThI Ay PYA ’
JiaTeparypa yac.
Paspen 1. Ilenn u 3agaun Kypca. CBsi3b Kypca ¢ pyHAaMeHTaTbHBIMH U IPUK/IaAHBIMU HAyKaMH.
OCHOBHbIe NPUHIUIIBI TOCTPOEHHUsI MO/ie/Iel ABIKeHH leTaTe/IbHbIX aNaparToB.

JI. H. JIbiCceHKO. .
BHerHsIst 6a/1/IMCTHKA:
M.: U3n-Bo MI'TY um. H.
3. baymaHa, 2018 (1)
T. FO. JlemellioHOK, A. A.
CusoBa, H. E. bapaHos. .
MaremaTruecKre Mojie/in
IMHaMUKH JBKEHUS
JleTaTe/IbHbIX arrapaToB:
CII6.BI'TY
"BOEHMEX" um. [1. .
YcruHoBa, 2020 (1)
JI. H. JIbiceHKo. .
BHerHsist 6a/11MCTHKA:
M.: U3g-B0o MI'TY um. H. 6
3. Baymana, 2018 (1)
IO. T Cuxapymupase. .
bannuctvka v HaBeZieHUe
JleTaTe/IbHBIX arrapaToB:
M.: BMUHOM.
Jlabopatopusi 3HAHHH,
2013 (1)
T. FO. JlemellloHOK, A. A.
CusoBa, H. E. bapaHos. .
MaremaTruecKre Mojie/ind
JTUHAMHWKU JBYKEHUS
JleTaTe/IbHbIX arrapaToB:
CII6.BI'TY
"BOEHMEX" um. [1. .
Yctunoga, 2020 (1)

N3yuenue ripefyCMOTPEeHHBIX IIPOrPaMMOM AUJaKTHUe CKUX
e/IMHUI] 110 KOHCTIeKTaM JIEKI[|HM U PeKOMeH/IyeMOl JIuTeparype.

Wroro no pasgeny 1 6
Paspen 2. OcHoBHBIe reoMeTpHUecKHe U KWHeMaTHYeCcKHe COOTHOLIEeHUsl, HCII0/Ib3yeMble IpU

ONMHUCAHUHU JBIKeHus JIA.
N3yueHue ripelycCMOTPEHHBIX MPOTPaMMOM AUAaKTUUe CKUX

e/IMHUL] 110 KOHCTIeKTaM JIEKL[MI U peKOMeH/1yeMOii TuTeparype.

JI. H. JIniceHKo. . 6
Buerssasa 6a/mcTUKa:
M.: U3g-B0 MI'TY um. H.
3. Baymana, 2018 (1)
1O. I'. Cuxapympase. .
bannvcrrka v HaBeieHUe
JleTaTe/IbHBIX arrapaToB:
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M.: BUHOM.
JIabopaTopus 3HaHU,
2013 (1)

T. FO. JlemeiioHoK, A. A.
CusoBa, H. E. bapaHos. .
MatemaTHuecKre MoJieu
JUHAMUKU JIBUYKEHUSI
JieTaTe/IbHbIX arrapaToB:
CII6.BI'TY
"BOEHMEX" um. [I. .
YcruHoga, 2020 (1)

Urtoro no pa3geny 2

6

Pazgen 3. YpaBHeHHUsI JUHAMUKH IIPOCTPAHCTBEHHOI'0 ABIIKeHUs JKecTKoro JIA c mepemMeHHOH MaccoH
0e3 yuera KojieDaHHH KUAKOTO HATIO/THUTE/ISA.

N3yueHnue ripeyCMOTPEeHHBIX IIPOrPaMMOM AWJaKTHUe CKUX

e/JMHUL] 110 KOHCIIeKTaM JIeKLIMi U peKOMeHZyeMoii TuTeparype.

Pacuet TpaekTOpuu HeymnpasJ/isieMbIX PeakKTUBHBIX JIA Masnoi
JanbHocTH. Harrcanue nporpaMmel pacuera B cpefie Matlab.
OdopmiieHre 0TYETOB I10 MPAKTUUECKUM 3a/laHUSIM.

1O. I'. Cuxapymupase. .
BannmucTtrka v HaBefeHue
JieTaTe/IbHbIX arrapaToB:

M.: BMUHOM.

Jlabopatopusi 3HaHUH,

2013 (1)

JI. H. JIbICceHKo. .
BHermHss 6aniicTuka:
M.: U3p-Bo MI'TY um. H.
3. BaymaHa, 2018 (1,2)
T. FO. JlemeiioHoK, A. A.
Cusoga, H. E. bapaHos. .
MaTtemaTHueCcKre MOJIeu
JIVHaMUKH [IBHKEHUS
JieTaTe/IbHbIX arrapaToB:
CII6.FI'TY
"BOEHMEX" um. [I. .
YcruHoga, 2020 (2)

T. FO. Jlemem1oHOK, A. A.
Cwusosa, H. E. bapaHos. .
MaremaTtrueckre Mojie/id
JIVHAMUKU IBKEHUST
JleTaTe/IbHBIX arrapaToB:
CII6.BI'TY
"BOEHMEX" um. [1. ®.
YctrHOBa, 2020 (2)

T. FO. JlemellloHOK, A. A.
Cusosa. . TpaeKkTopHBIe
33/lauy B JUHAMUKe
IIBIKEHUSI JieTaTe/TbHbIX
anmaparog: CII6.BI'TY
"BOEHMEX" um. []. ®.
YctuHoBa, 2021 (1)

T. FO. JlemelioHOK, A. A.
Cusosa. . TpaeKkTopHbIe
33/lauy B JUHAMUKe
[\BIDKEHMUSI JIeTaTeJIbHbIX
anmaparog: CII6.BI'TY
"BOEHMEX" um. []. ®.
YcrtuHoBa, 2021 (1)

T. FO. JlemelioHOK, A. A.
Cusoga, H. E. bapaHos. .
MatemaTHuecKkue MoJeu
JVHAMUKU JBYKEHUS
JIeTaTe/IbHbIX arnapaToB:
CII6.BI'TY
"BOEHMEX" um. [1. .
YcruHoga, 2020 (2)

17

Wrtoro no pasgeny 3
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Pa3pen 4. PacueT TpaeKTOpHUil HeynpaB/iseMbIX U aBTOHOMHO-yNpaB/isieMbIx JIA.

3a/JaHUSIM.

V3yueHue rpeyCMOTPEHHBIX IPOrPAMMOM JIMIaKTHUE CKUX
e/TUHUL] TT0 KOHCTIEKTaM JIeKLIUH U PeKOMeHyeMOM JITeparype.
Pacuet mporpaMMHOM TPaeKTOPUU aKTUBHOTO yYacTKa
0a/TUCTHUECKOM paKeThl MPH 3aZIaHHOM 3aKOHE yI/ia TaHTaXa.
NccnepoBanvie BMUsHUS a3pOAUHAMHUUeCKOTO KauecTBa JIA Ha
TPaeKTOPHUIO HeYIIPaB/IsSieMOro CIycKa B armocdepe 3eMJH €
yUeTOM KPHBHU3HBI ee TIOBepXHOCTH. HamucaHue nporpamm
pacueTta B cpefie Matlab.OdbopmMeHre 0TUeTOB 110 PaKTUYe CKUM

FO. I. Cuxapynupg3e. .
bannuctrka v HaBeZieHUe
JieTaTe/IbHBIX arrapaToB:
M.: BMUHOM.
JlabopaTtopusi 3HAHHH,
2013 (2)

JI. H. JIbiceHKo. .
HaBenenue
0anTUCTUUeCKUX PAKeT:
M.: U3g-B0 MI'TY um. H.

3. BaymaHna, 2020 (5)
T. FO. JlemenioHOK, A. A.
Cusosa. . TpaeKkTopHbIe
33/laud B JUHAMUKe
IIBIKEHUSI JieTaTe/TbHbIX
anmaparog: CII6.BI'TY
"BOEHMEX" um. []. ®.
YctrHOBa, 2021 (2,3,4)
B. A. CaHHukoB, A. T.
KOpeckys. . OcHOBHBIE
TIPUHLIUIIBL pacuéra
TPaeKTOPHH JieTaTe/IbHbIX
anmaparog: CII6.BI'TY
"BOEHMEX" um. []. .
YctuHoBa, 2008 (1,2)
T. FO. JIemelioHOK, A. A.
Cu3sosa. . TpaeKkTopHbIe
33/lauy B JUHAMUKe
JIBYDKEHUS JleTaTeTbHbIX
anmaparos: CII6.BI'TY
"BOEHMEX" um. [I. .
YcTtuHoBa, 2021 (2,3,4)

30

Wrtoro o paspeny 4
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Pa3pesn 5. Pacuer TpaeKToOpHii Te/ieyrpaB/isieMbIX 1 CaMOHaBoasmuxcs JIA.

V3yueHue rpeyCMOTPEHHBIX TIPOrPAMMOM JIM/IaKTHUE CKUX
e/IUHUL] TT0 KOHCTIEKTaM JIeKLIUH U PeKOMeHyeMOM JITeparype.
Harmricanue nporpamMmel pacueTa B cpefie Matlab. Odopmienue
OTYETOB IO MPAKTUUECKUM 3a/IaHUSIM.

O. A. Tonnerux, B. M.
Karms, B. I'. HoBUKOB. .
MaTtemaTrueckue MoJieu
CUCTEM HaBeJ|eHUs paKeT:

CII6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2016 (1,4)
T. FO. Jleme1iioHOK, A. A.

Cu3soga. . TpaeKTopHbIe

33/laud B JUHAMUKe

[IBIDKEHMUSI JIeTaTe/IbHbIX

armaparoB: CIT6.BI'TY

"BOEHMEX" um. [I. .

YcruHoga, 2021 (5)
®@. K. Heyrmokoes. .
Crpenbba 3eHUTHBIMU
paketamu: M.:
Boenusgart, 1991 (2)
B. A. Cannukos, A. T
KOpeckys. . OcHOBHBIE
TIPUHLUIIBI pacuéTa
TPaeKTOPHHU JieTaTe/IbHbIX
anmaparog: CII6.BI'TY

"BOEHMEX" um. [I. ®.

YctuHoBa, 2008 (3)
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
BAJIVINCTUKA PAKET

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  BOIMPOCHI /IS TEKYIIIeTO KOHTPOJIS;
e OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e KOHTpOJ/IbHast paboTa;

e 3auyeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

¢ IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

Bonpocs! ans TeKylero KOHTpoJis
CTyneHTy mipe/jjiaraeTcst 3 BOTIPOCa MO pe3y/bTaTaM MPOXOKAeHUs pa3/iesa, Ha KOTopble He0OX0IUMO
[laTh NPaBU/IbHBIA OTBET. BOMpoCk! /151 TEKYI1llero KOHTPOJIsl prBeieHbl B Y MK AUCLIUITUHBL.

OTuer Mo NpaKTUYeCKOMY 3a/JaHUI0

KommiekT mpakTHueCcKux 3aflaHuii BXOAUT B cocTaB Y MK AUCHMIIUHBL.
[Tpu odopM/IeHHH OTUeTa MO TIPAKTHUECKOMY 3a/IaHUI0 TpeOyeTcsl pYKOBOZICTBOBATLCS CIEYIOIIMU
PEKOMeHJaLsIMU:
- B Hauase onucarensHOM YacTU OTUeTA U3/1araeTcsl CofeprkaHue, MPUBOJSATCS CXeMa, MaTeMaThueCKast
MO/ieJib, UCXO/IHbIe JaHHbIe [/ paCUeTHOTO BapyUaHTa, MeTO/, pelleHusl.
- Bce BbIUMC/IeHNst IPOBOJSTCS TIOIPOOHO, COTIPOBOXK/IAsiCh HEOOXOAUMBIMU TMOSICHEHUSIMU. Bce BBIUMCTEHUS
3aHOCSTCS B TaO/IMLIBIL.
- TabuHbBIe JAaHHBIE MPE/CTABIAIOTCS TAKXKE B BHZIe TPA(UKOB, YC/IOBHBIE 0003HAYEHUS U pa3MEPHOCTH
OTKJ/1a/IbIBAEMBIX T10 OCSIM Be/IMYMH YKa3bIBatOTCs B PUHATHIX 110 ['OCT cokpaitjeHusix.
- TIpu BBITIOZIHEHUM PacUueToB C UCTIOb30BaHueM DBM HyKHO 00si3aTe/IbHO MPUBOAUTE PAaceuaTky (JINCTHHT)
MpOrpaMm.
- ITo kaxxpomy [13 cTyzeHT [o/KeH MpesCTaBUTh BBIBO/bI HA OCHOBAHWY BBINIO/IHEHHBIX PACUeTOB.
OTuet He MOXKET OBITh TIPUHAT U TOJJIEXKUT Z0PabOTKe B CTydYae:
- OTCYTCTBUSA HEOOXOIUMBIX Pa3fiesioB,
- OTCYTCTBUsI HeOOXOIMMOTr0 rpaduueckoro MaTepHarna.
CrynmeHT 00s13aH BBITIOTHATH BCe 113 B CPOK M CIaBaTh UX MPENo/iaBaTe/i0 COVIACHO TPadUKy MepOTpUSITUN
Me)XCeCCUOHHOIO KOHTPOJISL.
3aiura oTyeTa IpPOXoAUT B (popMe /I0K/aja CTyAeHTa 10 BBITIOJTHEHHOMY 3a/]JaHUI0 Y OTBETOB Ha BOMPOCHI
rpenozasaresns.
Ortuet o T13 cuntaeTcsi IPUHATHIM B CTy4ae, ecyid 0ohopMIeHHe OTUeTa COOTBETCTBYIOT YKa3aHHbBIM
TpebOBaHUsAM, U CTY/IEHT OTBETH/I He MeHee ueM Ha 60% BOTPOCOB MperofaBaresis o teme I13.

KouTtposibHas padoTa

Pe3y/bTaThl BHINOTHEHUs] KOHTPOJIBHOW pabOoThI OLIEHWBAKOTCS 10 UeThIpex0abHOM IIKate
(«OTIIMYHO», «XOPOILO», «yA0BIeTBOPUTETBHO» U «HEY/OBJIETBOPUTEIBHO» ).
KonTtponbHas pabora Bk/touaet B cebst AiBe 3a/iaul.
3apmaum npuBeseHsl B YMK AuCHUTIIMHBL
[171s1 TIOSTyYeHusi OLIEHKU «Y/I0B/IETBOPUTEILHO» HEOOXOAWMO TIOIHOCTBIO U TIPABWIBHO pellnTh 1 3agauy. st
MOy YEHUSI OLIEHKHU «OT/TMYHO» HEOOX0UMO MOTHOCTBIO U MPABUIBHO PEIUTH 2 3a/jaun. [is monyueHus
OLIEHKH «XOPOIII0» HEeOOXOAUMO PEInTh 2 3a/1aui, TPU ITOM /I0MyCKAaeTCss UMeTh 1-2 3aMeuaHusl.
ITpy OTCYTCTBUM TTOTIOKUTETHHON OIIeHKH 32 KOHTPOJIBbHYIO Pa00Ty B IJIAHOBBIN CPOK ee TIPOBe/IeHHsT CTYAEHTY
Heo0X0JMMO TIO/THOCTBIO M/ YaCTHYHO TeperrchiBaTh KOHTPOIBLHYIO Pa00Ty B UacChl TJIAHOBBIX KOHCY/IBTAIUH
Y TIpYeMa 3a/|0/DKeHHOCTeH BIJIOTh [0 MOJTyYeHUs MTOJI0KUTEeTbHOU OLIeHKU.

3auer
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ITpomesKyTOUHBI KOHTPOJIB T10 JUCIIUTIIHE TIPOXOAUT B (hopme 3aueta. OrieHKa "'3auTeHO" CTaBUTCS
TIPY YCJIOBUM TIO/THOTO BBINIOJTHEHHSI BCEX MEePONPUSITHH, MTPeyCMOTPeHHbIX IT'Pa(KOM KOHTPOJIBHBIX
MepOnpHUATHI. B MPOTUBHOM cy4ae CTaBUTCA ""He 3auTeHO".
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Paspgen 1. Ilenn u 3apaum Kypca.
Cea3b Kypca ¢
(yHgamMeHTaIBHBIMH U Boripocs! asisi

4 7 |NpUKJAJHbIMHU HayKaMMH. 10 4 2 2 6 20 | 20 TeKyl1ero
OcCHOBHBIE PUHIUIBI KOHTPOJISA
MOCTPOeHHUs Mojeiell JBIKeHHUA
JieTaTre/IbHbIX alnaparoB.

Pa3pen 2. OcHoOBHBIE
reoMeTpuyecKue u Bornpocs! ast

4 7 |KuHemMaTMuyeckHe COOTHOLIEeHUsdA, 8 2 2 0 6 20 | 20 TeKy1LLero
HCI0/Ib3yeMble NPH ONMUCAHUU KOHTPOJISA
aBwKkeHus JIA.

Paspen 3. YpaBHeHus KOHTDO/bHAS
AUHAMHUKM MPOCTPAHCTBEHHOI'0 aIéOTa
JABIDKeHHsI kecTKoro JIA ¢ P ’

4 7 o N 27 | 10 4 6 17 20 | 20 Otuer 1o
nepeMeHHO# Maccoii 0e3 yuera DAKTIYE CKOM
K0JIe0aHUM KUAKOTO0 P SAJAHMIO y
Harno/IHUTe/Is. A
Pa3pen 4. PacueTt TpaeKkTopuii OtueT 1o

4 7 |HeympaB/isieMbIX M aBTOHOMHO- | 45 | 15 7 8 30 20 | 20 |mpakTHyeckomy
ynpasisieMbix JIA. 3a/laHUO0
Pa3pen 5. Pacuet TpaekTopuii OtueT 1o

4 7 |TeneymnpaB/sieMbIX U 18 3 2 1 15 20 | 20 |mpakTHyeckomy
camMoHaBogsuxcsi JIA. 3a/IaHUIO

Bcero 3a 7 cemecTp 108 | 34 | 17 17 74 | 100 | 100
Bcero no guciuuinHe 108 | 34 | 17 17 74 | 100 | 100
18 31998



Onenounblie MaTtepuaasbl mo gucuumiudHe BAJIJIMCTUKA PAKET

OIIK-6 - CnocobeH ucno/b308amb cogpeMeHHble N00X00bl U MemoObl pelleHuUst 3a0ay PaKemHo-
KOCMUYeCKOUl MeXHUKU C y4emom aspoouHamuyecKux u 6a11ucmuyecKux napamenpog

Ne 1l

Ne 2

Ne 5

Ne 6

ITpounTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYThIM 000CHOBAHHKLIN OTBET

Kakue orpannuenus v oueMy HaKJIa/IbIBAaOTCSI Ha YTOJT aTaKy MpH MpoxoxaeHuu JIA yuacTka
TPAaeKTOPHH B 00JIaCTH TPAHC3BYKOBBIX CKOPOCTeH

HPOQHTaﬁTe TeKCT, BbIGepI/ITE MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, 060CHOB]>IBEIIOLL[I/I€ BbI60p
OTBETOB

ITpu KaKux JOMyIIeHUsIX CIIpaBe/i/IiBO yNPOIeHHOE BbIpayKeHre JiIsl OTIpeZie/ieH sl yIvla KpeHa:
a. yroJ BO3BBIIIEHUS paBeH HYJIIO

b. yron Bo3BbIlIeHMs paBeH 90

C. YTOJI aTaKH, CKOJIbKeHHsI, KpeHa - MaJible YIJIbI

d. yros TaHTa)ka paBeH yI/Ty BO3BBILLIEHUS

€. YroJI aTakKu paBeH HYJI0

ITpounTaiiTe TEKCT, BEIOEPHUTE NMPABU/IbHBIE OTBETHI U 3aIUIIINTE apTyMEHThI, 000 CHOBBIBAIOII[He BEIOOD
OTBETOB

Kakoit MeTo/1 HaBeieHYsI He OTHOCUTCSI K MeTOZlaM TeJsieyTpaB/ieHust
. METO/I, TIapasiyiIeJIbHOTO COMDKeHUSI

. MEeTO/, TIOJTHOTO CITPSIMJIEHUST

. MeTOJI «KHaKPBITHS» 1[eJTH

. MeTO/I, TIPOTIOPLIMOHAIEHOTO COMKeHus

. MeTO/] TIOJIOBUHHOT'O CIPSMJIEHUS

UGB WNRE

ITpouunTaiiTe TEKCT U 3alUIIKNTE Pa3BepPHYThI 000CHOBAHHBINM OTBET

AXTHBHBII y4aCTOK TPaeKTOPUU Oa/yTMCTUUeCKOM pakeThl O0/BIION JaNbHOCTH MOXKeT OBITh pa3buT Ha
KakKye y4aCTKH yuacTKH

ITpouwnTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE
CooTHecuTe Hamnpas/ieHe 1 COOTBETCTBYIOLIYHO KOODAUHATHYIO O0Ch

1. Ocp OX cBsI3aHHOM CHCTeMbl KOOPAWHAT
2. Ocb OXa CKOPOCTHO# CHCTeMbI KOOpAMHAT
3. Ocb OXc cTapTOBOM CHUCTEMBI KOODIUHAT

a. HarpaBJIeHa I10 OCH JIeTaTe/IbHOTO0 arrapara
b. HampaBsieHa 10 HarpaB/IeHUIO CTPETbObI

C. HampaBJ/IeHa 110 BeKTOPY CKOPOCTH
IIpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE
C NoOMOLI[BIO KaKUX YTJIOB MOKHO TIEPEeNTH OT OHOM CHCTeMbI KOOPZWHAT K ApYrom?

1. OT cTapTOBO# K CBSI3aHHOM
2. OT CTapTOBOM K CKOPOCTHOU

3. OT CKOPOCTHOM K CBSI3aHHOM

d. YIroJI pPbICKdHMs, TAdHI'a>Ka, KPEHa

b. yros Kypca, BO3BbIIlI€HUsI, CKODOCTHOM yro/ KpeHa
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Ne 7

Ne 8

Ne 9

C. YroJ1 aTakH, CKOJIbXKeHUsA
HquHTaﬁTe TEKCT U YCTAHOBUTE I1O0C/1€40BaTe€/IbHOCTDh

YcraHoBHTe MOC/Ie/[0BaTeIbHOCTD YYaCTKOB, M3 KOTOPBIX COCTOUT ITPOrpaMMHasi TPaeKTOPHS
OAHOCTYTIeHUaTON Oa/NTMCTUUeCKOM PaKeThl Ha aKTHBHOM yYacTKe

1. yyacrok "passopora"
2. BepTUKa/IbHBINA y4acTOK
3. yyacTok "HaBeZieHUs "

4. yyacTok "3aBaja"
[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/eJ0BaTeTbHOCTD
YkaxkuTe 1MoceoBaTeTbHOCTh Tlepexo/ia M3 CTApTOBOM CUCTeMbI KOOPAUHAT B CKOPOCTHYIO

1. TOBOPOT BOKPYT OCH 0Z* Ha yro/1 BO3BbILLIEHUS
2. TIOBOPOT BOKPYT OCH OyC Ha yTroJI Kypca

3. MOBOPOT BOKPYT OCH 0Xa Ha CKOPOCTHOW yTOJ KpeHa

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ’[LHLIﬁ OTBET U 3allUIINTEe apryMEHThI, O6OCHOBLIBaIOLL[I/Ie BLI6OP
OoTBeTa

Uepes Kakue yI7bI CBSI3aHbI MEXKAY CO0O0M CBsi3aHHAs ¥ CTApTOBasi CUCTEMBI KOODAWUHAT?
a. yIJIbl HyTal[uM, POTalvH U TpeLiecCcruu

b. yI/IBI aTaky ¥ CKOJIBKEHUS

C. YIVIbl KypCa, BO3BBILLIEHHUS] U KDeHa

d. yr/bl TaHra)ka, phICKaHUs U KpeHa

€. YIVIbIl aTdKH, CKOJIbXKE€HUs, CKOpOCTHOfI yroJj KpeHa

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MTPABUILHBIN OTBET U 3aMUIIMTe apryMeHThI, 000CHOBBIBAIOIIE BEIOOD

OoTBeTa
YKakute BEPHYIO CBA3b MEXAY MaTpHLlaMH HAlIPaBJ/IAIOIINX KOCHMHYCOB

a. A=B(CAT)

b.  B=A(CAT)

C. C=AB
d. A=CB
e. B=(AAT)C

Ne 11 TpouunTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

OTBeTa
YKakute, UTO Ooripeze/issl0oT KUHeEMaThUUYeCKre COOTHOIIIEeHHWS

a. KOOp/IMHATHI LIeHTpa Macc JieTaTe/IbHOI'O arrapara U yIvibl TaHraXa, PbICKaHUs U KpeHa
b. yrnoByto v uHelHyI0 ckopocTH JIA

C. YIVIBI aTaKU U CKOJIbXKEHUS

d. KoopAWHaTHhI LieHTpa Macc JeTaTe/IbHOI0 anmnapara ¥ YIvibl aTakyd U CKOJTbKeHUSI

€. 3aBUCUMOCTb Me)XX/ly YIVIOBBIMU U JIMHEHHBIMHU CKOPOCTMH JIA

Ne 12 TIpouuTaiiTe TEKCT, BbIOepUTE NPAaBUIbHBIE OTBETHI M 3aNUIINTE apPTyMEHThI, 000CHOBBIBAIOIL[MEe BEIOOD

OTBETOB
Kakue koopAUHAaTHBIE OCH JieXKaT B TOPU30OHTATBLHOU MJIOCKOCTHU?
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a. ocb OX CBfI3aHHOM CUCTEeMbI KOOpAUHAT

b. Ocb OZ* 110/1yCKOPOCTHO# CUCTeMbI KOOpAWHAT
c. Ocb OZe nonycBsA3aHHON CUCTeMbI KOOPAUHAT
d. Ock OZa CKOpPOCTHOM CHCTeMBI KOOPAWHAT

e. Ocy OXc cTapTOBOI CUCTeMbI KOOPAUHAT

OIIK-7 - CnocoGeH o6pabambieamp onbimHble 0aHHbIe PU3UUECKUX U YUC/IEeHHbIX IKCNEePUMEHINoe No
onpedesieHUI0 A3poOUHAMUYECKUX U 6a11ucmuYyecKux Xapakmepucmuk 005eKnoe pakemHo-KocMu4eckol
mexHUKu

Ne 1

Ne 2

Ne 3

Ne 4

HpquTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBLIBaI~OLL[I/Ie BLIGOP
oTBeTa

Kunemaruyeckrie COOTHOIIIEHUS BBIBE/IEHBI TIPU CJIEAYIOINX TOTYIIeHUSIX
a. He yunTbiBatoTCsl KOPUO/IMCOBLI CHJ/IBI U BO3MYIIIatoLL[ee JeiicTBre aTMOcdepbl 3eMTH

b. CraproBasi cucTeMa KOOpPJUHAT MPUHUMAETCs] MHEePLUA/IbHOM, HO TPU 3TOM YUYUTHIBAETCS
BpalllaTe/IbHOe [IBIDKeHHe 3eMiIr

c. He YUUTHIBAETCA 0p6I/ITa]'[I>HOG [ABIDKeHHe 3eM/Iu U eé BpalljaTejbHOe ABYXEeHNE

d. Cuuraetcs, uto ABKeHue JIA POUCXOAUT T10/, AeMCTBUEM OJHOM 1IeHTPabHON CHJIbI 3eMHOTO
TACOTE€HHS

e. He yuutbiBaeTcst opOUTabHOE JBIKEHHE 3€M/IM U CUMTAETCS, UTO JBIKeHUe JIA MPOUCXOAUT TIOf
JeficTBHEM OfHOM 1[eHTPaJLHOM CHUJTBI 3eMHOT'O TSATOTEHHS

HPOQHTaﬁTe TeKCT, B]:IGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alMUIIINUTE apPTYMEHTHI, 060CHOB]>IBEIIOLL[I/IE B]:I60p
OTBETOB

ITpoekuyy oAbeMHOM CHJIBI HA OCH TI0JTyCKOPOCTHOM CHCTEMbI KOOPAWHAT IIPH yueTe BeTpa PaBHbI:

. Ha ocb Ox* paBHa Ysinv

. Ha ock Ox> paBHa Ycosv
. Ha ocb Oy * paBHa Ysinv

. Ha ocb Oy paBHa Y

. Ha ocb Oy * paBHa Ycosv
. Ha ocb Ox* paBHa —Ysinv

DU A WN =

I[TpouuTaiiTe TeKCT, BbIOepUTe TIPABUIbHBIE OTBETHI U 3aITUILIITE apryMeHThl, 000CHOBBIBAOLIME BEIOOD
OTBETOB

Kakoti meTo/ HaBeZieHUsI He OTHOCUTCS K MeTo/laM CaMOHaBeJeH st
. METO/I, TTapaJlyieJIbHOTO COMDKEeHUS

. METOJI TPeX TOUeK

. METOJI, TIOTOHHU

. METO/] TIPOTIOPLIMOHA/ILHOTO COMMKeHust

. METO/ TIOJIOBUHHOTO CIIPSIM/IEHUS

b wWNRE

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThI, 000CHOBBIBAOIIE BEIOOD
OTBETOB

Crioco0Obl YTIpOILeHHUsT TIOJTHON CUCTeMbI YPaBHEHUH, OMMCHIBAIOLIEN ABWKEHHe JIeTaTe/TbHOTo anrapara
TIPY 3aKPeTUIeHHBIX PYIISX

1. MCK/TIOUeHMe YpaBHEHMUH, COAEePIKAII[MX 0CEeBbIe MOMEHTHI MHEPIUH

2. TIoCTyTaTeIbHOE JBWKEHKE 1IeHTPa MacC ¥ BpalljaTe/ibHOe JABM)KEHHE OKOJIO [[eHTpa Macc
3. IpoJo/bpHOe ¥ OOKOBOE

4. MYHeapu3alvs CUCTEMbI YPaBHEHUIH

5. IBIDKEHUE PhICKAHUSA U KpeHa

ITpounTaiiTe TEKCT U 3alUIINTE Pa3BePHYThI 000CHOBAHHBINM OTBET

YeMmy paBHa TaHreHL[Ha/IbHAsI Tleperpy3Ka Npy 3aMe/i/IeHHOM T10jieTe?

ITpounTaiiTe TEKCT U 3alUIIKNTE Pa3BePHYThI 000CHOBAHHBIN OTBET

IMepeuniciite opOUTHI KOHUUECKOTO CeUeHUsI OBIBAIOT B 3aBUCHMOCTHU OT BEJIMUUHBI SKCIIEHTPUCUTETA
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Ne 7 IlpouMTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE

B 3aBUCHUMOCTH OT BeJIMUMHBI IKCLIEHTPUCUTETA, OPOUTHI KOHUUECKOTO CEeUeHHsI ObIBAOT
1.e<1

2.e>1

3.e=0

4. e=1

a. OKPY)XHOCTh
b. runiepbona
c. mapabona

d. anumric
Ne 8 TIpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

YcraHoBUTeE noc/jieA0BaTe/IbHOCTE YUdCTKOB, U3 KOTOPLIX COCTOUT MPOTrPpaMMHAS TPAEKTOPUA
OAHOCTynEanTOﬁ OaIMCTHYe CKOU PaKeThbl Ha dKTUBHOM Yy4UadCTKe

1. mepBbIil yYaCcTOK

2. BTOPOU y4acTOK

3. TpeTuH yyacToK

4. yeTBepTHIN Y4aCTOK

a. yyacTok ''pa3Bopora”

b. BepTHKaIbHBINA y4aCcTOK
C. y4acToK "HaBefeHus"

d. yuyacTok "3aBana"
Ne 9 IlpouMTaiiTe TEKCT U YCTAaHOBUTE IOC/IE[0BaTeIBHOCTD
515t mepexofa U3 CKOPOCTHOM CHCTeMbI KOOPAWHAT B TOTYCBSI3aHHY10 Heo0X0AnMO:

1. MoBepHYTh NPOTHB YaCOBOM CTPeJIKA BOKPYT OCH OX Ha YroJ KpeHa
2. IOBEpPHYTb BOKPYT' OCH 0ya Ha yTroJl CKOJIbKeHHUs

3. IOBEpHYTh BOKPYT OCU 0Z Ha YIoJl aTaku
Ne 10 IIpouuTaiiTe TEKCT U yCTaHOBUTE IOC/IE0BaTe/TbHOCTD

Inist Toro, uTo6OBI HAWTH CKOPOCTL V B C/IeYIOIe Touke 1Mo MeTozAy PyHre-KyTra ueTBepToro ropska,
Heobx0uMo:

1. ITIpounTerpupoBarh ypaBHeHHe napabosisl oT ta o ta+h3.
7. Hatiti mponzBoguyto dV/dt B (Ve,ta+h/2)

2. Haiitu npousBoguyto dV/dt B (Vd,ta+h)

3. Haiitu npousBoanyto dV/dt B (Vb,ta+h/2)

4. Haiiti ypaBHeHHe 1apaboJibl B MI0CKOCTH TIPOW3BO/IHOM
5. K npupaitienuto 00aBUTh Va

6. Haittu mpousBognyro dV/dt B (Va,ta)

Ne 11 TIpouwnTaliTe TEKCT, BbIOEPUTE MPABU/ILHBINA OTBET U 3alMIINTE apryMeHThI, 000CHOBBLIBAIOIIHE BEIOOD
oTBeTa

YKa}KI/ITe, UTO OIipefesidioT reoMeTpruueCKre COOTHOILIEHNS
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a. CBSI3b MEXX[Y YIJIaMH, OPUEHTHUDPYIOLMMU JIA, U UX YIJIOBBIMH CKOPOCTSIMU
b. B3auMMHOe 10JI0)KeHHe CKOPOCTHOH U CBSI3aHHOW CHCTeM KOOp/UHaT

C. TonoxeHue ocH JIA OTHOCUTeNbHO CTapTOBOM CHCTeMbl KOOPAWHAT

d. cBfi3b MeX/ly YIVIOBBIMU U JIMHEMHBIMU KOOpAHaTamu JIA

€. CBA3b MeXAY yI/laMH, OpDUEHTHUPYIOIUMHA JIA B Pa3/IMYHBIX CUCTE€éMaX KOOPAWHAT

Ne 12 TTpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIKTE apryMeHThI, 000CHOBBIBAIOIIHE BEIOOD
oTBeTa

Kak HaripaBneH Bektop Jlariaca?

1. mepreHUKY/ISPHO TJIOCKOCTH OPOUTBI

2. B amnorieHTp opoUTHI

3. B IEpULIEHTP OPOUTHI

4. TI0 HarpaB/IeHUIO K TIPUTSITUBAIOILEMY LIEHTPY

5. 1o paguyc-BekTopy JIA
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