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B. 1.

PABOYAS ITPOI'PAMMA

Kucesnesn

nas cnemuanabHocTu 24.05.01 [IpoekTupoBanue, MPOU3BOACTBO U SKCIUTyaTalys PaKkeT U

PAKCTHO-KOCMHNYCCKUX KOMILJICKCOB

ypoBeHb CrieliuaauTeT

crnenmuaJIn3anuda PakeTHbIe TPaHCIIOPTHBIC CUCTCMbI

¢opma o0yueHus1 ouHas

kadenpa-paspadoryuk [Ipukiagnas MaTeMaTuKa U paKeTOAMHAMHUKA

Pabouas nporpamma cocrasiena B coorBeTctBuu ¢ @I'OC BO no HanpapiieHUIO
noarotoBku 24.05.01 ITpoektupoBaHue, NPOU3BOJICTBO M IKCILTyaTalUsl PAKET U PAKETHO-
KOCMHUYECKHUX KOMILIEKCOB, YTBEPKAEHHBIM NprukazoM MunoopHayku ot 12.08.2020 Ne
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3aB.xadenpoii pazpaboTynka,

K.T€XH.H., JIOII.
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K.T€XH.H., JIOII., 3aBEAyIOITUN

Kadeapou
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es B. 1

levvi
03.06.2026

TIDI1, xparTes B chetene
mooGopora

0o 0 yumBepeiTeT

CBEJIEHMS O BIIAJIEJIBLLE 31T

Mmuacc

B. U. Kucenes

B. U. Kuceines



1. llesu u 3212494 AU CIUILIHHBI

[enbro AUCUUIUINHBI SBIISIETCS: 00y4YeHUE CTY/IEHTOB OCHOBHBIM IIPUHIIMIIAM U 3aKOHAM
NOJIETA PAKET U IPYTUX JIETATENbHBIX allapaToB, KOTOPbIE HEOOXOAUMBI IIPU
VICCIIEIOBAHU U, IPOEKTUPOBAHUY, IIPOU3BOACTBE, UCIIBITAHUAX U DKCIUTyaTaluu
OQJITMCTUYECKUX PAKET, KPhLIATBIX PAKET, KOCMUYECKHUX aIlllapaToB, PAKeT-HOCHUTENEH,
PAKETHBIX CUCTEM MHOIOPA30BOr0 IPUMEHEHNUSI, BO3AYLIIHO-KOCMUYECKUX CAMOJIETOB,
CUCTEM IPOTUBOBO3AYIIHOMN, MPOTUBOPAKETHON U IPOTUBOKOCMUYECKON OOOPOHBI,
OECIMIIOTHBIX JIETaTEeIbHBIX alllaparoB, PA3rOHHBIX CTYNEHEH, CITyCKaeMbIX alllapaTos,
CUCTEM aBUALIMOHHO-PAKETHOIO U TAKTUYECKOTO BOOPYKEHUSA U JPYTUX MEPCIEKTUBHBIX
JIE€TaTeJIbHBIX U KOCMUYECKUX anmnaparoB. OCBOeHNE JUCHUIUIMHBI PEIIAET CIAEAYOIINE
3aJlau: CTYJIEHThI IPUOOPETAOT 3HaHUSI 00 OCHOBHBIX MPUHIIMIIAX U METOJAX
VICCIIEIOBAHUS [IOJIETA PAKET, O IIOCTPOCHUHN 3aKOHOB YIIPABICHHUS IIOJIETOM,
MaTeMaTH4eCKOM MOJIETIMPOBAaHUH MOJIETA, BBIOOPE OCHOBHBIX MTPOEKTHBIX MTaPaMETPOB
pa3pabaTbhiBaeMbIX U3/IENIUN, O TOJrOTOBKE K ITPOM3BOACTBY, TPOBEACHUH Ha3eMHbBIX U
JETHBIX UCIBITAHUM, O CIa4Y€ B HKCILTyaTal[uI0 U CONPOBOKIECHUHU TOTOBBIX U3/IEJINN B
JKCILTyaTaluu.

Kparkoe conep:xanue 1uciUNJIMHBI

Brenenne @urypa u rpaButarnimonsoe mnoye 3emin Atmochepa A>poauHAMUIECKUE CHITBI
¥ MOMeHTHI PakeTHsle nBurarenn Macco-IeHTpOBOYHBIE U HHEPLIUOHHBIE
XapaKTEPUCTUKH PAKEThI [ [pMHIUIIBI COCTABIIEHNS] YPaBHEHNUN IBUKEHUS PAKEThI
VYrpasisrone cuiabl © MOMEHTBI BEKTOpHBIE YpaBHEHUS IBUKEHUS MaTpuiibl
HaNpaBIAIOMIMX KOCuHYycoB CucreMa auddepeHunaibHbIX YpaBHEHUHN IBUKCHHUS
YpaBHEHUS NBUKEHUS B IIPOEKLUUAX HA OCU TPAEKTOPHOM CUCTEMBI YIIPOLIECHUE
ypaBHEHUH JABMKEHUSI AHAIUTUUECKUE PellieHUs ypaBHeHUH ABrxkeHus [lapabonnueckas
teopus 3agaun L{nonkoBckoro

2. Komnerennuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS [Mnanupyemblie pe3yabTaThl
OII BO (xommnieTeH1Iun) 00y4YeHHUs 10 AUCITUTUTHHE

3naer: OCHOBHBIE ATAIbI IPOEKTUPOBAHUS
TpacKTOpuil Hocutenel; OCHOBHBIE 3a/1aun
OAJUIUCTHKHY.

YMmeeT: CoCTaBIISITh ypaBHEHUS JBUKCHUS PAKETHI;
PaccuntbIiBaTh TPa€KTOPHBIE TAPAMETPHI 110
NPUOTMKEHHBIM 3aBUCUMOCTSIM.

lMeet npakTuyeckuil onsIT: Pemenns
OaymucTHueckux 3a1a4d; OLEeHKH IBMKEHHS LIEHTpa
Macc.

I1K-1 Cnioco6en xonctpyuposats PKT, ee
COCTaBHBIE YaCTH, CUCTEMbI U arperarsbl

3. Mecro aucuuniinHbl B ctpykrype OII BO

[lepeueHb MpeANISCTBYOMIUX UCIUTUIHH, [TepeueHb MOCTEAYIONIMX AUCIIUTLINH,
BHJIOB pabOT yueOHOTO M1aHa BHJIOB paboT
OCHOBBI OpraHu3aIuy paboYnXx MPOIECCOB [IpoekTHpOBaHNE CHCTEM TEIUIO3AIINUTHI U
[MOPITHEBBIX JBUTATEICH, TEPMOPETYJISINH JIETAaTeIbHBIX allaparos,
OCHOBBI TPOMBIIIIJICHHOTO JHM3aiiHa, KOHCTPYKIIMH y3JIOB M arperaTroB JIETaTeIbHbBIX




[IporpaMMHbIE€ KOMILIEKCHI TPOESKTUPOBAHUS
JIEMEHTOB JIBHUTAaTEIICH,
AsporuaporazoiMHaMHuKa JeTaTeJIbHbIX allapaTos,
KoHCTpYKIIMS IBUraTeNbHBIX YCTAaHOBOK
JIeTaTeNIbHBIX alnaparos,

MozenupoBaHue MaTepralioB B
NIBUTATEJIECTPOCHUU: TTOTYUYEHHUE, CTPYKTYPA,
CBOICTBA,

OdopmieHre KOHCTPYKTOPCKON TOKyMEHTAIIUU C
MCIIOJIb30BAaHUEM CHCTEM aBTOMATU3UPOBAHHOTO
[IPOEKTUPOBAHMUS,

'YCTpPONCTBO JIeTaTeNbHBIX alllapaTos,

OcHoBbl 3D MonennpoBaHus,

PakeTHBIC IBUTATENN,

[IpoexTHpOBaHUE JIETATEIBHBIX AIapaToB,
[{udpoBoe MoaenpoBaHNe MEXaHU3MOB

anmnaparos,
Teopust monera JeTaTeNbHBIX alnapaTos,
HpOGKTHpOBaHI/Ie CIICTIUAJIBHBIX CUCTCM PAKCT U
KOCMHUYECKHX anmnapaTos,

CHUCTEMEI YHpaBJICHUS JICTATCIIbHBIMU allllapaTaMu,
HcnonHuTenbHbIE YCTPONUCTBA JIETATEIbHBIX
anmnaparos,

TexHon0rus MPOU3BOJCTBA U3/ICTHIl IeTaTeIbHBIX
AIrapaToB U3 KOMIIO3UTHBIX MAaTCpUaJIOB,
[IpoekTupoBaHue U3ACIIHI PAKETHO-KOCMHUYECKOM
TCXHUKH U3 KOMITO3UTHBIX MAaTCPUAJIOB,
I1eKTpooOOpyIOBaHNE JIETATENbHBIX allllapaToB

Tpe60BaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOIMNX AUCIUIIINH:

JlucuurimHa

TpeboBanus

AsporuiporazolMHaMH1Ka JIETaTEJIbHbBIX allllapaToB

3HaeT: 0COOEHHOCTH WHKEHEPHO-TEXHUYECKUX
MOJIXOJIOB K pELICHHIO MpolieM
asporuaporazonuHamMuku JIA Ymeer: ucnosnb3oBarb
0a30BBIC MOJIOXKECHHS MAaTEMATHKH M €CTECTBEHHBIX
HayK MPU PEIICHUH a3pOTrUIpOra3oquHaMUYeCKIX
3anad MimeeTr npakTU4eCKui ONbIT: ONPEACIICHUS
FUAPOAMHAMUYECKUX U a3POIUHAMHYECKUX
XapakTepucTuk JIA

PakeTHbIC IBUTATEIN

3naer: OCHOBBI IPOEKTUPOBAHUS U KOHCTPYKLIMU
PAKETHBIX JIBUTATEJICH pa3IMYHBIX TUIIOB. YMEET:
BriOupars TUI paKeTHOTO ABUTATENIS, PACCUNTHIBATH
OCHOBHBIC XapaKTEPUCTUKHU PAKETHBIX JABUTATEICH
pa3IMYHBIX TUIOB. FIMeeT NpakTUYECKUil OTIbIT:
OnpeneneHns OCHOBHBIX NTaPaMETPOB PAKETHBIX
IBUTATEJICH Pa3IMYHBIX THUIIOB.

[IporpaMMHBIE KOMIUIEKCHI IIPOCKTUPOBAHUS
JIEMEHTOB JIBUraTeiei

3HAeT: OCHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUS
pabouero npoiiecca ABUraTeniei, ux nokasarenu,
XapaKTePUCTUKU YMEET: IPUMEHSTh Ha IIPAKTHUKE
MOJIOXKEHHUS Teopu npoueccos B JIBC;
MOJIEIMPOBATH IPOLECCHl U AHAIU3UPOBATh
pE3yJbTaThl PaCU€TOB; MOJI30BATHCS MPOrPaMMaAMH
pacuéra paboyero nporecca UCKPOBBIX JIBUTATENICH
U nu3eneit; GopMyarpoBaTh LEIH MPOEKTa,
BBISIBJISITH IPUOPUTETHI U HAXOJUTH KOMIIPOMUCCHI
npu nipoektrpoBanuu JIBC; nmons3oBarbes
NaTeHTHOH nH(popManyeil 1 NepuoInIecKon
UTEPATypO IIPU NPUHATHH KOHCTPYKTOPCKOTO
pemenus ViMeer NpakTUYeCKUH OIbIT:
TEPMUHOJIOTMUECKUM aIllapaToM AUCIUIUIMHBL
HaBBIKAMHU CAMOCTOSITEIILHON pabOTHI IPU
BBIMIOJTHEHUU KyPCOBOM paboThI U paboTe ¢
JIATEPaTypOi; MPOCTEHUIIUMU A3bIKAMHU

pOrpaMMUPOBAHUS




KoHCTpYKIIMS IBUraTeNbHBIX YCTAaHOBOK
JIeTaTeNIbHBIX anmnapaTroB

3naeT: OCHOBBI IPOEKTUPOBAHUS U KOHCTPYKLIMH
JIBUTaTEJIbHBIX YCTAHOBOK JIETATEIbHBIX allllapaToB
[pa3IMYHBIX THUMOB. YMeeT: BriOupars Tun
neurarens JIA, paccuuTbIBaTh OCHOBHBIE
XapaKTEPUCTUKU ABUraresieid JIA pa3nuuHbIX TUIIOB.
Nmeet npaktrueckuil onsIT: OnpeneneHus
OCHOBHBIX ITapaMeTpoB ABurareneil JIA pazinuuHbIxX
THIIOB.

L{udpoBoe MozienupOBaHNE MEXaHU3MOB

3HaeT: OCHOBHbIE MOHATHUS U TEPMUHBI IUPPOBOTO
MOZETUPOBAHUS YMEET: 0pOpMIISTh NOTYUECHHBIE
paboune pe3ynbTaThl B BUJE MPE3CHTALNN, HAyYHO-
TEXHUYECKHUX OTYETOB, CTATEN U IOKJIAI0B Ha
Hay4YHO-TEXHUUECKUX KOHpepeHuusax Mmeer
MIPAKTUYECKHUI OIBIT: CO3AaHUS MOJIENIEN
[Pa3TUYHBIMU METO/IaMU

yCTpOﬁCTBO JICTATCJIbHBIX allllapaToB

3HaeT: yCTPONCTBA U MIPOLIECCHI, TPOUCXO/ISIINE B
W3JIEIIUSIX PAKETHO-KOCMUYECKON TEXHUKH YMEET:
000CHOBBIBATh BEIOOP YCTPONCTB B M3/IEIHAX
PAKETHO-KOCMUYECKOU TeXHUKU Mmeer
MPaKTUYECKUI OIBIT: HABBIKAMU BHIOOpA YCTPOUCTB
U co3/1aHus 0a3bl COBPEMEHHBIX KOHCTPYKIIUN U
TEXHOJIOTUI

MojierupoBaHue MaTEpPHAoOB B
NIBUTATEJIECTPOCHUHU: TTOTyUEHHUE, CTPYKTYPa,
CBOICTBa

3HaeT: METO/Ibl MAaTEMAaTUUYECKOTO MOAEINPOBAHUS
BHYTPULIMIMHIPOBBIX IIPOLIECCOB YMEET:
PUMEHATH HA MPAKTHUKE MOJIOKEHUS TEOPUU
nporeccoB B JIBC; MogenupoBaTh Ipo1ecchl U
QHAJIM3UPOBATh PE3YIbTAThl PACUETOB; M10JIb30BATHCS
nporpaMMamu pacuéra pabouero mporecca
WCKPOBBIX JIBUTATENICH U JH3eneit; opMyaHpoBaTh
LIEJIM [TPOEKTA, BBISABIISITh IPUOPUTETHI M HAXOINUTH
KOMITPOMUCCHI ITpH npoekTupoBanuu [IBC;
0J1b30BaThCsl MATEHTHON MH(pOpMauen 1
[IEPUOJNYECKOM JINTEPATyPOU NIPU NIPUHATUI
KOHCTPYKTOPCKOTO pelieHns MimeeT npakTnyeckui
OIIBIT: TEPMUHOJIOTMYECKUM aIapaTom
TTMCLIUIUIMHBL, HABBIKAMU CAMOCTOSITENIbHON paboThI
[IPU BBIIIOJTHEHUH KyPCOBOIl pabOThI U pabote ¢
JTUTEpaTypOM; IPOCTEHIINMH S3bIKAMU
pOrpaMMUPOBaHUs

OCHOBBI IPOMBINIJIEHHOTO JIU3aiiHa

3HaeT: OCHOBHBIE KOHUEMIIUN KOHCTPYUPOBAHUS
YMeeT: pa3pabarbIBaTh IEPBOHAYAIBHYIO HJICIO
Oymymiero uznenusi FiMmeer mpakTHUeCKHU OIIBIT:
pa3pabOTKH AU3aifH-MaKeTOB 0OBEKTOB
MPOCKTUPOBAHMS U MOACIUPOBAHUS

(OCHOBEI OpraHu3anuunu pa60‘II/IX ImpoueccoB
TIOPITHEBLIX Z[BI/II“aTeJIef/'I

3HAeT: OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
[pabouero mporecca ABUraTeNne, ux mokasareiu,
XapaKTEPUCTUKU YMEET: IPUMEHSTh HA IPAKTHUKE
MOJIOXKEHUS Teopur npoueccos B JIBC;
MOJEIMPOBATH IPOLECCHl U aHAIU3UPOBATh
[pE3yJIBTaThl pac4€TOB; MOJIB30BATHCS IPOrpaMMaMu
pacuéra pabodero npoiecca UCKPOBBIX JIBUTATENIEH
U n1u3eneit; GopMyarpoBaTh LEIH MPOEKTa,
BBISBIISITH IPUOPUTETHI U HAXOIUTH KOMIPOMHCCHI
npu npoektupoBanuu JIBC; nonp30Barbes

naTeHTHOH uHpopManuel 1 NepuoguecKon




IUTEPATYPOU IIPU MPUHATHHU KOHCTPYKTOPCKOTO
pemeHns MIMeeT npakTU4eCKHil OTIbIT:
TCPMUHOJIOTHUYCCKHUM allapaToM JUCHUIIIINHBI,
HaBbIKAMH CAMOCTOSTEIHLHON pabOoThHI pU
BBITIOJTHEHUH KyPCOBOU pabOThI U paboTe ¢
JTMTEepaTypoOi; MPOCTEHIITUMU A3bIKaMH1
[pOrpaMMUPOBAHUSA

HpOCKTI/IpOBaHI/Ie JICTATCJIBHBIX aIlllapaToB

3naer: CocTaB U CTPYKTYpY KOMIIOHOBOYHBIX CXEM;
TeXHOJIOrMI0 TPOEKTUPOBAHHUS, COCTAB U
¢yukmmronan PKT; CocTosiHue U epCIeKTHBBI
pazsutus PKT. Ymeetr: O60CHOBBIBATH U A€NIaTh
BbIOOD ycTpoiicTB B m3aenusx PKT. Umeer
MpakTHYeCKHil onbIT: BeiOopa ycTpoHcTB 1
co3/aHus 0a3bl COBPEMEHHBIX KOHCTPYKIIHHA U
TEXHOJIOTHM.

OdopmiteHre KOHCTPYKTOPCKOM JIOKYMEHTAIIUH C
HCIIOJIb30BAHUCM CUCTEM aBTOMATU3UPOBAHHOI'O
[IPOEKTUPOBAHUS

3HaeT: MeTo/bl Pa3pabOTKH KOHCTPYKTOPCKOM
JTOKYMEHTAIIMH C UCIIOJIb30BAHUEM TEXHOJIOTUU
TpexMepHoro mozenuposanus B CAIIP Ymeer:
UCII0JIb30BaTh Ha MPAKTUKE METOJIbI Pa3pabOTKH
KOHCTPYKTOPCKOM TOKyMEHTAllUU C IPUMEHEHUEM
TEXHOJIOTMH TpeXMepHoro mozaenuposanus B CAIIP
lIMeeT MpakTUYECKUI ONBIT: HaBBIKAMH
MCTIOJIb30BaHMsI METO/I0B pa3pabOTKH
KOHCTPYKTOPCKOM TOKyMEHTAallUU C IPUMEHEHHEM
TEXHOJIOTMH TpeXxMepHoro mozaenuposanus B CAIIP

OcHoBbl 3D MonenupoBaHust

3HaeT: OCHOBHbIE TIOHATHUS U TEPMUHBI
reOMETPUUYECKOTO MOJICTTHPOBAHHS; KITFOUEBBIC
KOHILICTIIUU TPEXMEPHOTO MOJICTUPOBAHUS;
TEPMHHBI, HCIIOJIb3yeMbIE B TPEXMEPHOM
MOJETMPOBAHUN; TPOTPAMMHOE OOecTieueHue st
TPEXMEPHOTO MOJICITUPOBAHHUS;, DIIEMEHTHI MOJICTICH,
oOpabaThIBaeMbIe TPOTPaMMHBIM 00OecTieueHueM
YmeeT: 0popMIISATH MTOMy4YeHHbIE paboune
pe3yibTaThl B BUJE MPE3CHTALNN, HAyYHO-
TEXHUYECKHUX OTYETOB, CTaTEH U TOKJIAIOB HA
HAyYHO-TEXHUYECKUX KOH(PEPEHIIUAXK; COITTaCOBAHHO
pemarTh 3a1a4u pa3padOTKU aJlTOPUTMa CO3/IaHUS
TpEXMEPHBIX Mojiesiel MiMeeT npakTHYeCKUid OTBIT:
CO3/IaHUs TPEXMEPHBIX MOJICTICH pa3TuIHBIMU
METOAAMHU

4. O0béM 1 BUABI y4eOHOI padoThI

OO0mast TpyA0€eMKOCTh JUCHUILIUHBI cOcTaBisieT 3 3.€., 108 4., 56,5 4. KOHTaKTHOH

paboThl
Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Brn yueonoi padoret 4acoB Homep cemectpa
6

OO6mmas Tpya0€MKOCTh AUCIIUTLITMHBI 108 108
Ayoumopmvie 3aHAmMUA: 48 48

Jlexumu (JI) 32 32




[IpakTnueckue 3aHATUS, CEMUHAPBI U (MJIN) IPYTHe BUIbI

aynuTopHbIX 3aHsaTui (I13) 16 16
JlabGopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 51,5 51,5
Koncnekr aekuun 6,5 6.5
Pacuer Tpaekropuu pakeTsl 45 45
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 8,5 8,5
Bu koHTpoIIs (3adeT, 1ud.3aueT, SK3aMeH ) - 9K3aMEH

5. Conep:kaHue IMCUUIIMHBI

OO0beM ayTUTOPHBIX 3aHITHH 11O
pasjj\fena HaumeHnoBaHnue pa3aenoB IUCHUTUIMHBI BHJIaM B Hacax
Bcero J| II3 JIP

1 Beenenue 2 2 0 0

2 |®urypa v rpaBUTAlMOHHOE MOJIe 3eMJIIn 3 2 1 0

3 |Atmocdepa 3 2 1 0

4 |A’ponMHAMHYECKHE CHIIBI © MOMEHTHI 3 2 1 0

5  |PakeTHbIe ABUTATENN 3 2 1 0

6 Macco-1IeHTPOBOYHbBIE U HHEPIIMOHHBIE XapAKTEPUCTUKHI 3 ) 1 0

paKeThl

7  |[IpUHLIMIBI COCTABICHUS YPABHEHHUMN IBUKEHUS PAKETHI 3 2 1 0

8  [YmpaBusroniue cuiibl ¥ MOMEHTHI 3 2 1 0

9  |BexTopHblE ypaBHEHUS IBUKEHUS 3 2 1 0

10  |Marpuipl HanpapJISIOUMX KOCUHYCOB 3 2 1 0

11 |Cucrema nuddepeHaIbHbIX ypaBHEHUN IBUKCHUS 4 2 2 0

12 'YpaBHEHMsI IBXKEHUSI B IPOEKIUSAX HA OCH TPAEKTOPHOM 3 ’ 1 0

CHCTEMBI

13 |VopomieHue ypaBHEHUI IBUKEHUS 3 2 1 0

14 Pacuér cBoOoiHOTO NMajeHus ten. Pacuér cBobogHoro 3 ) 1 0

nazeHus Tei B atMmocdepe.

15 |Pacuér nBuxeHUs Ten B MapaboIMIeCKON TEOPHH. 3 2 1 0

16 |3amauu I{nonkoBCcKOro 3 2 1 0

5.1. Jlekuuu
Ne Ne Kox-
nexuuulpasena HaumeHoBaHue uinm KpaTkoe cojiepKaHue JEKIIMOHHOTO 3aHATHUS BO
4acoB
OCHOBHBIC TIOHATHUS U TEPMUHBI OUTTUCTHKU. PakeTa u KOMITIEKTyOmue e

1 1 |cuctemsl. Knaccuduxanus paket. YuacTku 6aIMCTUYECKON TPACKTOPHUH. 2
OcHOBHBIE 337]auu OATUTHCTUKH PAKET.
3emiis Kak map B epBoM npuOnxennn. O0muii 3eMHo# smuncousi. Pedepenii-
prtuncons. CUCTeMbl KOOPAMHAT, ONpeEsIONINe MOJI0KEHUE TOUKH Ha 3eMJIe.

) ) ['eonentpuueckas CK. I'eonesnueckas CK. ['eorpaduueckas (actpoHoMuueckas) )
CK. I'paBuTanimonHoe nose. /[Be coCcTaBIAOMINE YCKOPEHUS CUIIBI IPUTSKEHHUS.
Cocranstonias o HanpaBJIeHUIO K HeHTpY 3emin. CocTaistonas,
napasuiesibHas OCH BpallleHHs 3EMIIH.

OcHOBHBIE TapaMeTpbl aTMOC(hephl, YIUThIBaEMbIe B OayuticTHKE. TeMreparypa,
3 3 |mI0THOCTH, AaBieHue. Bo3myienus mapametpoB armocdepnl. CTangapTHas 2

aTMocdepa. KaHoHnueckoe pa3noxkeHHue CaydyailHbIX TapaMeTpoB aTMOC(EpHI.




[TosnHas asponuHaMuueckas cuia. [1oaHbl adpoauHaMUYECKUN MOMEHT.
CBs3anHas cuctema koopauHat. [Torounas CK. Yriibl aTaku U CKOJIbKEHUS.
Marpuia HanpasJISIFOIIMX KOCUHYCOB MEXAY CBA3aHHOM 1 notouHoil CK.
PaznokeHune moJIHOW a3pOAMHAMHUYECKOM CUIIBI HA COCTABIISIIOIIUE.
AspoauHaMudecKkue K03(pGpUIMEHTHI. THIIOBBIE 3aBUCUMOCTH a3pPOANHAMHYECKUX
K02 (HUIIMEHTOB OT MapaMeTpoB ABMkeHUs. [lenT naBnenus. Jlemndupyrommii
MoMeHT. Koaddurmentsr nemndupyromiero MomeHTa. A3poarHaMUYeCcKOe
Ka4eCTBO.

DKy koTonauBHbIE U TBEPAOTOIUIMBHBIE pakeTHbIE ABUTaTen. OCHOBHbBIE
xapaxktepuctuku PI. Tdra, ynenbHas Tsra, CEKyHIHBIH pacxo/] TOIIUBA,
K03(DPUIIMEHT COOTHOLIEHHS] KOMIIOHEHTOB TOIIMBA. DOPMYIIbI U1 BBIYUCICHUS
OCHOBHBIX XapakTepucTuk. [Ipaktudeckas popmyna asist onpeneneHust TATy.

Macca, IMMOJIOXKCHUEC LICHTPAa MaCC, MOMCHTBI HHCPIIUH. bamnmuctuyeckuii napameTp.

Pasnenenne qBMKEHNS HA IIPOIOJIBHOE LIEHTPA MACC U BPAILaTENIbHOE IBHIKEHUE
BOKPYT LIEHTpa Macc. BEKTOpHOE ypaBHEHHE NTPOJOJIBHOIO ABUKEHUS. BEeKTOpHOE
YpaBHEHHE BpaIlaTEILHOTO IBIKEHMsI. Bo3MymIaromue cuibl 1 MOMEHTBI.

Opransl ynpasienus paketoit. Kinaccuduxamus opranoB ynpasieHus. CXeMbl
PACIIOJIOKEHHsI OPTaHOB YIIPABJICHMS. YIIPABISIEMOCTb PAKETHI.

BbIBOZI ypaBHEHHUN [TOCTYNATEIBHOIO ABMKEHU. [Ipoekun ypaBHeHMi Ha OCH
36MHOM CHCTEMBI KOOpAWHAT. BBIBOA ypaBHEHHI BpalaTeIbHOTO JBUKEHUSI.
[Ipoexuuu ypaBHeHui Ha ocu cBsizanHou CK. Vsl Ditnepa.. CtaproBas cucrema
koopauHar. Hawanbnas craprosas CK.

10

10

BpIBOJI MaTpuIl HAMPABIISIIOIIUX KOCUHYCOB. MaTpHIlbl Epexoia MEexX Ly
KOOPJIAMHATAMU PA3JIMYHBIX CUCTEM.

11

11

Hpe,[[CTaBJ'ICHI/Ie BCKTOpa er'IOBOﬁ CKOPOCTH IO COCTABJIAIOIINM. KunemaTnueckne
YPAaBHCHU. I[I/IHaMI/I‘IGCKI/IC YpPaBHCHU.

12

12

['eonentprueckas CK. CxopoctHas u TpaekropHast CK. MecTHas reorpaduyeckas
CK. ITonycsazannas CK. Marpulibl HalipaBJISiOIIMX KOCUHYCOB. YpaBHEHUS
TIBUKECHMSL.

13

13

Yuér yuactka TpaekTopuu. KBasuycraHoBuBlIeecs IBUKEHUE. YIIPOILIEHUE
MaTpPHI] HAMPaBJISIOMMX KOCUHYCOB. Pa3enenne o01ero NBMKeHUS HA
MpoaosbHOE U O0KOBOE. JInHeapu3aIus ypaBHEHHIA.

14

14

[uddepeHnmansubie ypaBHEHUS JBUKCHUSA. AHATUTUYECKOE PEIlleHNne YpaBHEHUI
OAJITUCTUYECKOTO CITycKa B arMocdepe.

15

15

BbiBo/T ypaBHEHUI TapabOIMUECKOil TEOPUN U UX aHAIIUTUYECKOE PEIlICHUE.

16

16

[TepBas 3amaya [{luonkoBckoro. Bropas 3agaua L{nonkosckoro.

5.2. llpakTyecKkue 3aHATHS, CEMHUHAPbI

Ne
SAHATHUSA

Ne

pasnenal

HanmenoBanwne nimm KpaTKOC COACPIKAHUC MMPAKTUYCCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

2

®durypa u rpaBUTAIIIOHHOE T10JIe 3eMIIN

ATtmochepa

A3p0)IHHaMquCKHe CHJIBI 1 MOMECHTHI

PakeTHBIC TBUTATETH

Macco-1IEeHTPOBOYHBIE ¥ MHEPLUOHHBIC XapAKTEPUCTUKU PAKETHI

[ IpuHIUIIBI COCTaBICHUS! YPABHEHUM IBU)KCHUS PAKEThI

praBJBIIOIJ_II/IC CHJIBI © MOMCHTBI

O (|| |fn|s~

BriBon ypaBHeHI/Iﬁ MOCTYIIATCIIBHOTO IBUKCHUA

O |I|DN|[n|h~|W N |—

BBIBOI[ MaTpuil HaIlpaBJIAIOIMHUX KOCUHYCOB

—
=)

—_ | —
—_ O

Pacuér GaymucTryeckoro cnycka B armocepe

N | = === ]= ===




1 12 BbIBO ypaBHEHUI JBHKEHUS B IPOCKIMAX HA OCU TPACKTOPHOM CUCTEMBI 1
KOOPJIMHAT.
12 13 [BriBOJ YNPOIIEHHBIX YPABHEHUN JTBUKECHUS 1
13 14 [Pacuér cBOOOIHOTO MaieHus Ten. Pacu€t cBoOomHOTO NajaeHus Ten B atmochepe.| 1
14 15 |Pacuér nBW>KEHUS TN B MapabOIMIECKO TEOPUH. 1
15 16 [3amaum LlponxkoBcKoro 1
5.3. JlaboparopHbie padoThI
He npenycmorpeHsl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Beinonuenne CPC
Cnucok mTepaTypsl (C yKa3aHHEeM Kon-
ITogsux CPC pas3zenos, ras, CTpaHuil) / ccbuika Ha  [CeMmecTp| BO
pecypc JacoB
P® Anmazos, OI' Ceitun, MeToasl
KoHCIeKT JeKI1H [IPOEKTUPOBAHUSI TPAEKTOPUI HOCUTENEN 1 6 6,5
cyTHUKOB 3emun, [T1aBa 18
IOI" Cuxapynuaze, bamnuctuka u
HaBEJCHHE JIeTaTeIbHBIX anmnaparoB PO
PacyeT TpaeKTOpUM pakeThl Anmasos, OT Cerrun, MeTozer 6 45

[TPOEKTUPOBAHUSI TPACKTOPUI HOCUTENEH 1
cnytHukoB 3emin AA Jlebene, HO
['epacrora, bayuncTuka paker

6. @oH/1 OLIEHOYHBIX CPEICTB /JIf NMPOBEAeHHUsI TEKYIIer0o KOHTPOJIA yCIeBaeMOCTH,

NMPOMEKYTOYHOM aTTeCTAlNH

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHON MPOTPaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM IeSITENHLHOCTH 00yYarOIUXCHl.

6.1. KouTpoabusie meponpusitus (KM)

HasBanwue Y qH-
Ne | Ce- Bun Makc. THIBA-
KOHTpoJabHOrO |Bec [Topsimox HauKcneHus: 6amIoB
KM|mectp| xoHTpOJIA MEDOLPHSTIS Oan eTcs B
poIip A
(0-He BBIIOIHEHO
Texymuii | IlepeBong cucteM 1 -BBIIIOJIHEH IIEPEBO]] ¢ HE3HAYUTEILHOMN
1 6 Y PEBOIL 0,15 2 N PeBOA PK3aMeH
KOHTPOJIb KOOpJUHAT OLIOKOIM
2-BBIIIOJIHEHO 0€3 OmmboK
(0-HE BBIOJIHUII
CocraBieHue 1- cocTaBiieHbl ypaBHEHHUS C TPyObIMH
Texymii aBHEHUN OIIOKaMU
2 6 Y yp 0,15 3 PK3aMeH
KOHTPOIb | IBUKECHHS LIETpa 2-COCTaBJICHBI YPaBHEHUS C
Macc HE3HAYNUTEIbHBIMU OLIMOKaMU
3-0e3 omndoK
N Cocrasnenue (0-He BBITTOTHUIT
Texyuuit N
3 6 KOHIDOIE ypaBHEHUH 0,15/ 3 |l- cocTaBneHbl ypaBHEHHUS C TPyOBIMU DK3aMeH
P JIBHKEHUSI BOKPYT OLIMOKaMU




IICHTpa Macc

2-COCTaBJIEHbl YPaBHEHUS C
HE3HAYNTEITLHBIMU OIINOKaMuU
3-06e3 ommboK

Koucnekr no
MPEeII0KEHHOU
TEME

Texyuuit
KOHTPOJIb

0,1

(0-KOHCIIEKT HE CHaH
1-KOHCIIEKT COaH

ODK3aMCH

Pacuer
TPaeKTOPUH
JBHUKCHUS

Texymmii
KOHTPOJIb

0,45

(-He BBITTOJIHUIT

2-IPOBEJT PacyeThl, TOMYCTUII IPpyOyIo
OLIMOKY, HE CMOT OTBETUTH Ha BOIPOCHI
3-mpoBes pacyeThl, JOMyCTHII ITpyOyIo
OLIMOKY, HO CMOT OTBETUTh Ha BOIIPOCHI
4-TIpOBEI pacuer, JOMyCTHIT
HE3HAYUTEIbHYIO OLIMOKY B pacueTax,
OTBETUJI Ha BOIIPOC

5-npoBen pacueTsl 6€3 3aMe4aHui,
OTBETUJI HA BOIIPOCHI

DK3aMCH

ITpome-
KYTOYHast
arrecTanus

DK3aMeH

10

Ha sx3amMeHe nporucxXoauT OLIEHUBAHUE
y4eOHOH e TeTbHOCTH 00yYarOINXCS.
PeiiTiHT 00y4aronerocs mo AUCIUILTIHE
OIPEAEIIAETCS TONBKO 0 PE3yNbTaTaM
TeKyI1ero KoHTpods. [Ipu ycinosun
BBITIOJIHEHHS BCEX MEPONPUATUI
TEKYIIEro KOHTPOJIS ¥ TOCTH>KeHnu 60-
100% peliTunra oOyyarouiuiics moixy4aer
COOTBETCTBYIOIYIO PEUTHHTOBYIO OLICHKY.
[Tpu »keTaHNU NOBBICUTH PEUTHUHT 3a KypC
00yyarouIniicss Ha OYHOM HK3aMEHE
oIparuBaeTcs o OuieTy,
c(hopMHUPOBAaHHOMY U3 BOTIPOCOB,
BBIHOCHMBIX Ha 3K3aMeH. buer
COJIEPKUT J1Ba Borpoca. IIpaBuibHbIM
OTBET Ha BONIPOC COOTBETCTBYET 5
Oamnam. HermpaBuiibHBIN OTBET Ha BOIPOC
coorBeTcTBYeT 0 OamioB. MakcuMasiabHOE

Kkos4ecTBO Oamnos — 10.

OK3aMCH

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
MIPOMEKYTOTHOH ITponenypa npoBeaeHUS Kpurepuu
P Y p ypatp OLIEHUBaHUs
aTTeCcTaluu
CryneHT BIIpaBe NPOUTH KOHTPOJIBLHOE MEPONIPUATHE B paMKax
IIPOMEKYTOUHOM arTecTaluu (3K3aMeHa) JUIsl yIy4lIeHHUs] CBOEro
P Y wwetn ( ) A yy B cooTBeTcTBUM C
peiiThHra. DK3aMeH IIPOBOIUTCS B COOTBETCTBUH C PaCIIMCAaHUEM
JK3aMeH N mm. 2.5, 2.6
sK3aMeHalMOHHOMU ceccuu. Ha sx3amen orBoautcst 30 MUHYT. onosKers
IIpenonaBarens Bpase 3aJaBaTh JOIOJIHUTEIBHBIE BOIIPOCHI B
npeaenax BbIIaHHON TEMBI.
6.3. Ilaciopt oHIa OLIEHOYHBIX CPEACTB
Ne KM
Komnerenuun Pesynbrarsl 00yueHus
12]314(5]6
MK-1 3HaeT: OCHOBHBIE ATAlbl IPOEKTUPOBAHUS TPAEKTOPUIA HOcUTeNel; OCHOBHbIE AANAN
3aaun OAJUTUCTUKH.




MK-1 'Ymeet: COCTaBISATh ypaBHEHUS JBUKEHUS PaKeThl; PaccuuThIBaTh TPaeKTOPHBIE L
nmapaMeTphI 110 TPHUOIMKEHHBIM 3aBUCUMOCTSIM.

MK-1 Hmeet npaktuueckuii onbIT: Pemenus 6ammctruaeckux 3a1ad; OneHKn n dly
IBU>KEHUS LIEHTPA Macc.

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
IMPUIIOKCHUAX.

7. YueOHO-MeToAMYeCKOEe 1 HH(OPMAIIMOHHOE OOecriedeHue TUCIMIITIMHBI

IleuaTHas yyeOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHAs Tumepamypa:

1. Jlunamuka paker : yaeOHHK Jj1s1 cTyAeHTOB By30B / K. A. AGrapsH, D.
JI. Kassizun, B. I1. Mumus u ap. - M. : Mammnoctpoenue, 1990. - 464 c. : L.

2. Conosbes, B. A. YnpaBinenue KOCMUYECKUMH MOJIETAMH : YI4EOHOE
nocooue. B 2-x u. Y. 2/ B. A. Conosses, JI. H. JIvicenko, B. E. JIxoOuHckuii ; mon
o6m. pexn. JI. H. JIpicenko. - M. : M3narensctBo MI'TY um. H.D. baymana, 2010. -
426 c. : nn.

3. Jleicenxko, JI. H. HaBenenue n HaBuUraIus 0ainCTUYECKUX PAKeT :
yuebHoe mocodue / JI. H. JIsicenko. - M. : Uzn-Bo MI'TY um. H. O. baymana, 2007

0) OononHumenvbHas 1umepamypa:

1. HBanos, H. M. bannucrtrka u HaBUramus KOCMAYECKUX alnapaToB
[Texct] : yueOnuk juist By30B / H. M. UBanos, JI. H. JIkicenko. - 3-e uzn., nepepad.
u joi. - M. : I3g-Bo MI'TY um. H. O. baymana . 2016

2. Cuxapynunze, FO.I. bamiuctruka u HaBeJleHHE JeTaTeNbHbIX alllapaToB
[DnexkTpoHHBIN pecypc] : yueOHoe mocodue. — INeKTpoH. AaH. — M. : bunowm.
Jlaboparopus 3nanuii, 2015. — 413 ¢. — Pexxum nocrymna:
http://e.lanbook.com/books/element.php?pll 1d=70701

3. Pacuer u mpoeKTUPOBAHUE CUCTEM Pa3EICHUS CTYIIEHEH paKeT :
yaeonoe nocodue / K. C. Konecnukos, B. B. Kokymkun, C. B. bop3six, H. B.
[Tankoga. - M. : U3n-Bo MI'TY um. H. O. baymana, 2006

8) omeuecmeenHuvle U 3apy0edtCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKkue YKasaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. AdanacheB. AHATUTHYECKOE pelieHre Ud yp B 3a7a4ax ypaBICHUS
TEXHUYCCKUMU CUCTEMaMHU

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHoll pabomsl cmyoeHma:
1. AdanacseB. AHAIUTHYECKOE PEIICHUE U] Yp B 3aJa4ax yIpaBICHUS
TEXHUYECKUMHU CUCTEMAMU

3ﬂeKTp0HHaﬂ yqeﬁno-MeTonnquKaﬂ AOKYMCHTAIlUA

Her
[lepedeHs UCMONB3YEMOTO TPOTPAMMHOTO O0ECTICUCHUS:

1. Microsoft-Office(6eccpouno)



2. PTC-MathCAD(6eccpouHo)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

Bun 3anaruit

Ne

ayJI.

OcHoBHOE 000py/IOBaHKE, CTEHIbI, MAKETHI, KOMITBIOTEpHAsI TEXHUKA,
MpelyCTaHOBICHHOE IPOrpaMMHOE 0OecTiedeHHe, UCTIOIb3yeMOe s
paanqux BHUI0OB SaHflTI/II\/'I

Mynsrumenuiiaeiii kinacc: 1. [Tporeccop CEL-1700/ASUS

Hii‘:;f;eﬂcfl“e 306 [P4ABGL/256M/40G/DVD 2. Mouutop SAMSUNG 17” SuncMaster 765 MB 3.
ceMHHapbI (5) [[Ipoekrop Toshiba TDP-T95 4. Dxpan Matte White S 200x200 5. Kononku
SVEN 611
Mynsrumenuiinbiii kiacce: 1. [Iponieccop CEL-1700/ASUS
Texin 306 |PABGL/256M/40G/DVD 2. Mouutop SAMSUNG 17” SuncMaster 765 MB 3.
H (5) [Ipoekrop Toshiba TDP-T95 4. Okpan Matte White S 200x200 5. Komonku

SVEN 611




