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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI ITPOEKTNPOBAHUSA PAKETHBIX CUCTEM

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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

OIIK-5 — criocobHOCTh pa3pabarbiBaTh (pr3nuecKre ¥ MaTeMaTHuecKre MOJe/M MCCIeAyeMbIX TPOLieCcCoB,
SIBJIEHUI U 00HEKTOB, OTHOCAILUXCS K TIpodeCcCOHaLHOM cdepe [esTeNbHOCTH i pellieHHUsT WHKeHepHbBIX
3amau

I[ICK-12 — cnocobHOCTb pa3pabarbiBaTh Ha 0a3e CHUCTEMHOTO MOAXOAA IOC/eH0BATeIbHOCTb pelleHUs
MOCTaB/IHHOM 3a/jaui, TPOBOAWUTEL MPOEKTUPOBAHME W3JE/UH PAaKeTHOM W paKeTHO-KOCMHUYECKOW TEeXHUKH,
OTipeZieNsITh BHELTHUI 00O/TMK W3/1enH, COCTaB 1 00beMHO-MacCOBbIe XapaKTEPUCTUKKU CUCTEM, MEXaHU3MOB U
arperaroB, BXO/AIMX B PAKETHBIN WM PaKeTHO-KOCMHYECKHUIA KOMITTIEKC

@DOopMHUPOBaHUIO KOMIIETEHIIUI CTy)KHT [JOCTHKEHHE C/IeIYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
OIIK-5

3HAHUS:

3HaHWe (U3MUYECKHUX 3aKOHOMEpPHOCTel (QyHKIMOHUpoBaHUsi 00bekToB PKT W WX MOACUCTEM U
WCIT0/Tb30BaHKe UX C LeJIbI0 Pa3paboTKu Mojieniel ux (GpyHKIMOHUPOBAHUSI. ;

YMeHusi:

Wcrons30BaTh pa3paboTaHHble MaTeMaTHUeCKHe MOJeId TP [IOCTAHOBKE W DEIIeHWH 3ajau
rapaMeTpUYeCcKOro aHaiu3a U cuHTe3a 00bekToB PKT mnpu pa3iMuHbIX OrpaHUYeHHsIX. ;

HABbIKU:

BrasieHuss MHCTpyMeHTaMKu WH(OPMALMOHHBIX TEXHOJIOTWH, peasv3yIOI[UX TpOLeAypbl aHa/lu3a U
cuHTe3a 00bekToB PKT Ha 6a3e pa3pab0OTaHHBIX MOJEIEH..
IICK-12

3HAHUA:

CyIHOCTH CUCTEMHOTO0 MOAX0/a, PU3NUeCKUX 3aKOHOMepHOCTel (yHKIMOHUpoBaHUsi 00bekToB PKT 1
WX TIOfICUCTEM;

YMeHUsi:

O6ocHOoBBIBaThH TTapaMeTpbl 00beKTOB PKT 1 1x 06/HK, OleHUBATh X 3(D(HEKTUBHOCTS.;;

HABbIKU:

Wcronb30BaHusi MHGOOPMAIMOHHBIX TEXHOJIOTHH [I/is1 PellieH sl TPOEKTHBIX ¥ MCC/Ie0BaTeIbCKUX 3a/au
B cpepe obbekToB PKT.;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna OCHOBBI ITIPOEKTUPOBAHVAI PAKETHBIX CUCTEM siBasieTcst AUCLUTIIMHON

o0s13aTeIbHOI yacTu 6;10Ka 1 MporpamMMbl IOATOTOBKH TI0 HarpasieHuto 24.05.01 IIpoekmuposaHue,
npou3800CMe0 U 3KCI/yamayust pakem u pakemHo-KOCMUUECKUX KOMIVIEKCO8.

CogepxaHue OUCLIMIUIVHBL AB/ISETCS JIOTUYeCKUM IIPOJO/DKEHVEeM AUCLIMIUIVH: YCTPOUCTBO U

OYHKIIMOHUPOBAHUE JIETATE/IBHBIX AIIMIAPATOB, BBEJEHWE B CIIEHIUAJIBHOCTD,
ABUT'ATEJIN JIETATEJ/IBHBIX AIIIIAPATOB, A3POI'MJPOTA3SOANHAMMUMKA, BBEJEHUE B
NMHOOPMAIIMOHHBIE TEXHOJIOTHUHN, OBPABOTKA PE3AHUVEM, AUHAMWUWKA IIOJIETA
JIETATEJIBHBIX AIIITAPATOB.

CopepXaHWe JUCLUIUIMHBI ~SIB/sSeTCS OCHOBOWM Ay ocBoeHusi paucuuriuH: WCIIBITAHUS

PAKETHBIX CHCTEM, KO/JMYECTBEHHBIE METO/[bI OLIEHKM J®®EKTHBHOCTH,
KOMITBIOTEPHOE ITPOEKTUPOBAHUE, CUHTE3 PAKETHBIX CUCTEM, IIOATIOTOBKA K
MPOIIEJYPE 3AIIUTHI U 3AIIUTA BBITYCKHOI KBAIM®UKAIIMOHHOI PABOTHI,
MIPUKJIATHASI TEOPHS IIPUHATHS PEIITEHIIA

Hpe,aBapHTeanble KOMIIeTeHILIH, C(I)OpMHpOBaHHI:Ie y 06yqa}01ueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

OTIK-1 — CriocobeH NMPUMEHSITh eCTeCTBEHHOHAYUHbIEe U 00ITlenH>KeHepHbIe 3HAHUSI, METO/[bI
MaTemMaTU4yeCKoro aHaln3a U MOZle/IMPOBaHus, TeOPeTUYEeCKOr0 U KCIIepUMeHTa/IbHOr0 UCC/Ie[,0BaHuUs
JI7s pellieHHs] MH)KeHepHBIX 3a/iau TpodeCCUOHAIBHON eI TebHOCTH

OIIK-2 — Crioco6eH MOHMMaTh MPUHLIUIBI Pab0THI COBpeMeHHBIX MH(OPMaLMOHHBIX TEXHOJIOTHI 1
WCII0/1b30BaTh UX i/ pellleHus 3a/a4 IpodeccuoHaIbHOM [iesaTe/lbHOCTH

OTIK-5 — CriocobeH pa3pabaTbiBaTh (pr3nyecKre U MaTeMaTHYeCKUe MOJIeNTH UCC/Ie[yeMbIX TIPOLIECCOB,
sSIBJIEHUH Y 00BEKTOB, OTHOCSIIMXCS K MPOQeCCHOHANBHOM Cdepe 1esTeIbHOCTH |15 peLleHust
WH)XeHepHBIX 3a/a4

OITK-6 — CniocobeH oCyIIeCTB/IsATh KpUTHUECKUN aHa/Tu3 HAyUHBIX JOCTH)KEHUH B 00/1aCTH
aBUALMOHHOM 1 pakeTHO-KOCMUYeCKOH TeXHUKU

OITK-7 — CnocobeH KpUTUUeCKUA U CUCTEMHO aHA/TM3UPOBATh JOCTHKEHUSI PAKETOCTPOEHHS U
KOCMOHABTHKH, CII0CO0OBI UX IPIMEHeHHsI B ITPo(deCccrioHabHOM KOHTEKCTe

ITK-94 — criocobeH K ypaBiIeHUI0 UHPOPMaIel U JaHHBIMU, TOUCKY UCTOUHUKOB MHGOPMAIVU U
JJaHHBIX, BOCIIPUSITHIO, aHaJIU3Yy, 3alIOMUHAHKIO U Tlepejjade HHPOPMAaLIMK C UCII0/b30BaHeM LU(PPOBbLIX
CpeJCTB, a TaKXKe C TMOMOILIIbIO aTOPUTMOB TpY paboTe C TIOMyYeHHbIMU U3 Pa3/IMUHBIX UICTOYHHUKOB
JIaHHBIMM C 11e/1bI0 3QQeKTUBHOTO UCTI0NIb30BaHUs M0/TyueHHOM nHGOpMaLUH AJIs pellleHus 3a/1ad
IICK-11 — Crioco6eH aHa/IM3UPOBaTh COCTOSIHHE U ME€PCIIEKTUBbI PA3BUTHS PAKETHOM U PAKETHO-
KOCMHYeCKOM TeXHUKH B 1]eJIOM, TaK U ee OT[e/IbHbIX HalpaB/IeHUu

TTCK-14 — CrniocobeH pa3pabaTbIBaTh TEXHOJIOTHUECKHUE TTPOLIeCChI M3TOTOBRIEHHS U COOPKU OTCEKOB
KOHCTPYKLMM KOPIlyCa pakeT C IIPMMeHEeHHeM HOBbIX MaTrepuasloB U CpefiCTB aBTOMaTH3aLuu
TeXHOJIOTUUeCKHX TMPOL[ECCOB B COOTBETCTBUE C JUHOM CUCTeMOW KOHCTPYKTOPCKOM JOKYMeHTalu{ Ha
0a3e COBpeMeHHBIX MMPOTPAMMHBIX KOMITTIEKCOB

YK-6 — CrniocobeH oripefie/iiTh ¥ peasnu30BbIBaTh IPUOPUTETH COOCTBEHHOM JeATebHOCTU U CII0COOBI
ee COBepIIeHCTBOBAHMS HA OCHOBE CaMOOL|eHKH 1 00pa30BaHusl B TeUeHHe BCel JKU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sET 7 3.e., 252 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HanmeHoBaHHe pa3sjie/IoB H AUAAKTHYECKUX eJHHHUL]

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

JIekuuu

IIpakTHUecKHe
3aHATUA

CamocTrosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

OIIK-5

IICK-12

Pa3pen 1. BBEJEHME. 1.1 Llens 1 ocHoBHBbIe 3ajiauu Kypca. [IpeamMer Kypca.
OCHOBHBbIe TIOHATHS U onpe/ieieHyst. [IpoeKTHpoBaHUe KaK MPOLieCC MPUHSTHS
peteHnii. OCHOBHbIE 371eMeHTEI NPOLielypbl IPUHATHS peleHnit. 1.2 Konuenups
CHCTEMHOTO 110/[X0/1a, ero OT/IMYMS OT eCTeCTBeHHOHAyUHOro nozxoza. CucTeMHbIi
TO/XO/, B HAYYHOH MeTO/I0/I0THH TPOeKTUpOoBaHusl. TIoHsATHe aHa/M3a U CUHTe3a.
CHCTeMHbIM aHa/IM3 KaK METOZ0JIOTHsI HCC/Ie[JOBAaHUS CIIOXKHBIX cUCTeM 1.3
TIpy3HaKM CNIOXXKHOCTH TEXHUUECKUX CHUCTeM. PakeTHble CUCTeMBI KaK C/I0)KHbIe
OpraHM3alIOHHO-TeXHIYeCKHe CHCTeMbl. MeCTo 6a/l/TICTUUeCKHX PAaKeT B CHCTeMe
Boopyxenust. 1.4 ITousitue IPOEKTVPOBAHMUE Otanel XK1 CTC, mecto
nipoextupoBanust B KL pakeTHol cuctembl. Crafuy pa3paboTKH: MOUCKOBOEe
KOHCTPYMPOBaHHe, CTPYKTYPHBIH CUHTe3, IlapaMeTpUuecKUii CUHTe3.
TTIpou3BO/ACTBEHHBIE, SKOHOMUYECKUE 1 OPraHU3aLOHHBIe TTPO6/IeMBI, pelllaeMble B
TpoLiecce MPOeKTHPOBaHHUSI.

Paspen 2. IIpoeKTHPOBaHHe PaKeTHBIX CHCTeM KaK Criel{Ma/TM3HpOBaHHoe
npoekTupoBaHue. 2.1 [ToHsiTHe CreLaIM3uPOBaHHOe MPoeKTUpoBaHue. OGbeKT
uccnegoBanus - BP. OcHoBHbIe cBoiicTBa 06bekTa. 2.2 [ToHsITHe MaTeMaTHuecKast
Mogziesb. OCOGEHHOCTH TIPOEKTHBIX Mogierell. TpeGoBaHMs K MOJEISIM.

Pa3pen 3. Maremaruueckasi Mojie/ib TpaekTopuu noséra BP. 3.1 OcHoBa mozenu
- eCTeCTBeHHO-HayuHoe 3HaHue. [lonyIeH!s MOJe/H, X TPAaKTOBKa U 060CHOBaHHe.
CucTema ypaBHeHHU iBiokeHus1. [lapameTpusanius cucTeMsl ypaBHeHHH. OCHOBHbIe
npoeKTHbIe mapametpbl BP. [IporpaMMa n3MeHeHHUs! YITIOB TAHTaXa U aTakK Ha
aKTHBHOM y4acTke Tpaekropui. 3.2 Ilapamerpudeckuii aHanu3 TpaekTropun. CuHTe3
napameTpoB BP 1o 3aj1aHHO la/IbHOCTH Ha OCHOBE MO/ie/Ii TPaeKTOpHH To/1eTa
abCo/I0THO TBEP/OTrO Tena.

28

18

12

10

10

15

Paspen 4. Maremaruueckas mojenb maccel BP. 4.1 OcHoBa Mozienu -
SMIMpHYECcKoe 3HaHHe. [IOHsATHe CUCTeMHBbIH 3aKOH, ero OT/IMUMe OT 3aKOHOB
eCcTeCTBeHHBIX HayK. Tpy MPHUHLIMIIA CHCTEMOIOTHH, CBSI3aHHbIe C POPMHPOBAaHHEM
CUCTeMHBIX 3aKOHOB. 3aKoH B.BoixoBUTHHOBa. AHa/ITHYeCKast MOZelb Macchl BP.
4.2 Mopenb Macchl BP ¢ y4éTOM OCHOBHBIX (PM3MUYECKHUX SIB/IEHUH, IPOTEKAIOLMX B
CHCTeMax M arperarax, 1 Harpy3ok, JefcTByoiux Ha BP.

10

15

Paspen 5. [TapameTpuueckuii aHa/IM3 TpaeKTopuu u macchbl BP. 5.1
TNapameTpH4eCcKuii aHaIN3 MaKCUMalbHOM JaibHOCTH BP , orpaHiueHHON Macchl.
5.2 TlapameTpuyeckuii ananm3s maccel BP, ocTap/stoel nosesHyio Harpysky Ha
TpebyeMyro MaKCHMaJIbHYI0 JalnbHOCTb. 5.3 [Tapamerpuueckuii cuuTe3 BP ripu
Pas/MUHbIX OrpaHryeHusX. 5.4 OcoBeHHOCTH BKMSHKS [TAPaMEeTPOB Ha Pa3INUHbIX
CTyIeHsX U IPU UCTI0/Ib30BaHUU ﬂBHFaTeJ'lEﬁ Pa3HbIX TUIIOB. 5.4 AHanmutnueckas
MO/le/Tb MacChl MHOTOCTYyrieHuaToit BP.

39

28

22

11

10

10

Paspen 6. ITocraHoBKa 3a/jaul ONTHMAa/ILHOrO NpoeKTHpoBanus BP. 6.1
TTocTaHOBKM 3a/jauyl ONTUMaIbHOTO NPOeKTUpoBaHus BP . OCHOBHbIe MOHATHS.
dopmanusanus 3agaud.ITapamerprdeckuii cuHTe3 BP npy pasiMyHbIX
orpaHuyeHusix. 6.2 2 3azaua 06 ONTUMaNLHOM PACTpe/ie/IeHHH MacC TOIUIMBA 110
cTyneHsm BP. AHanmMTHYeCcKooe peleHre 3aa4i 06 ONTHMAaIbHOM pacripesieNieHnH
Macc TOIJIMBa Mo CTyreHsam BP .

Pazpen 7. Knaccupukanus 3a/ja4 onTHMaILHOIO MPOeKTHPOBaHusl. MecTto
3aj1auu npoekTupoBanusa BP B knaccudukanuu. 7.1 I'eomerprueckas
WHTeprpeTaLyst abCTPAKTHO# 3a/jaur ONITUMAJILHOTO MPOEKTHpOoBaHusl. Knacchl
3ajlau MaTeMaTU4eCKOro MporpaMMupoBaHust. 7.2 I'eoMeTpuyeckast HHTepIIpeTaLjys
3a/laud ONTUMA/BHOTO NpoeKkTrpoBanust BP. MecTo 3azjaun B Knaccugukanmu. 7.3
MaremaTuyeckas I0CTaHOBKA 3a/laui ONTUMA/IbHOIO MPOeKTUPOBaHMSI.
OrpanuueHust I-ro u 2-ro poga. 7.4 O6061eHHast TOCTAHOBKA 33/1a4K ONTHMA/IbHOrO
TIPOEKTUPOBAHMUS.

Paspaen 8. MeToab! oNTHMa/IbHOTO NpoeKTHpoBaHMsl. 8.1 Ob1jas cxema
a/ropuTMa MoMCKa ONTHMyMa. BBeieHre Koz[0BbIX TapameTpoB. [Ipeo6pa3zoBanue
3a/ja4u¥ OINITHMAaJIbHOTO MTPOEKTHPOBAHKSA C OTPaHUYEHUSIMHA B YCIIOBHYIO 3a/jauy
orntumu3aLuu 6e3 orpaHnuenui. 8.2 Knaccudukariysi METOZ0B ONTHMaIbHOTO
NPOeKTUPOBaHusl. AnropurMuueckre Metogpl. 8.3 [leTepMUHUPOBaHHbIE METO/bL:
yC/IOBHe CXOMMOCTH. MeTo/ pery/isipHOro CKaHUpOBaHUsl, MeTOZ, rpajiIueHTa,
MOAU(MULIMPOBAHHBIM CUMILTEKC-MeTOZ.0011asi XapakTepUCTHKa. 8.4
PanzioMmuspoBaHHble METO/bL.

11

Bcero 3a 7 cemecTp

108

68

34

34

40

55

65

Pa3pen 9. OrpanuyeHusi, KpUTepHii 1 BapbHpyeMble IapaMeTphl B 3a/jlayax Ha
npoeKTHpoBaHue. 1.1 PaccMoTpeHye NpUpo/bl OrpaHMueHHMii 2-ro pozia B 3ajiauax
Ha npoeKTHpoBaHue (pyHKLMOHa/IbHbIE, CBSI3aHHbIE C B3aUMO/eHCTBUEM C APYTUMU
rofcucTeMam, pecypcasie). Cyuau Hamuust 2-X 1 6osiee orpaHi4eHui. 1.2
Macca 1one3Ho# Harpy3K1 Kak KpUTepuii Beibopa perueHust, 0COGeHHOCTH pelleHust
3ajiau. 1.3 KoMIIOHEeHTBI BEKTOPa BapbHpPyeMBIX IapaMeTpoB, 060CHOBaHHe
Ha3HaueHus.

12

Pa3gen 10. ITakeT NpuK/IaJHBIX NPOrpaMM CHCTeMbl aBTOMaTH3HPOBaHHOT0
npoekTHpoBaHus G6a/mcTnueckux paket (IIIIIT CAITP BP). OGocHoBaHHe
HMCXO/{HBIX AaHHBIX. 2.1 KoHCTpyKTHBHO-KOMIIOHOBOUHEIEe cxeMbl (KKC) BP,
MarepHaJibl, TOTUIMBO. AHanu3 BP-mpesiecTBeHHHKOB. Crioco6bI cTapra.

19

15

10

10

Pa3zpaen 11. BoiGop npoekTHoro pemenus. 3.1 XapakrepHsle po6/eMs! BeiGopa
MPOEKTHOTO pellieHys. [IpoBepKa orpaHnyeHnii 1-ro u 2-ro pogja, MHTepIpeTaLys
oumb0oK. AHa/IN3 KOMIOHOBOUHBIX ellleHHH 110 pe3y/bTaTaM MPOeKTHBIX PACUETOB.
VnTeprperanus oumbok. ITocneacTeus BBefieHus koadduipenTa mrpada.

60

20

16

40

10

10

Paspen 12. MeTojbl oNnTHMaILHOr0 NIPOeKTHPOBaHus. PerlleHue 3asaun
OINTUMa/JIbHOI'O IPOEKTHPOBAHUSA pPa3/IMYHbIMH METOAaMU. CpaBHHTEI’leLIﬁ aHa/Im3 U

6

10

24725




MHTepIIPeTaLysi Pe3yJIbTaToB.

Paspen 13. 06 MOCT:

d 3a/lauyy ONTUMAJ/IBHOI0 IIPOEKTHPOBAHUA.
5.1 Pojib orpaHHueHust B IOCTAHOBKe 3a/jaull. 5.2 BiivsiHue u3MeHeHuit B

8 KOHCTPYKTHBHO-KOMITOHOBOYHO# cxeMe. 5.3 B/usiHie KOMIIOHeHTOB TOI/IUBA. 5.4
BrnusHue ucronb3yeMbix MaTepranos. 5.5 Po/ib KomuecTBa BapbHpyeMbIX
riapameTpoB. 5.6 Crioco6bI TPOBepPKH I7100a/IbHOCTH ONTHMYMa.

51 21 9 12 30 10

Bcero 3a 8 cemectp

144 51 17 34 93 45

35

Bcero no AucHyIUinHe

252 119 51 68 133 100

100

3.2. AyAuTOPHBII MPAKTUKYM

Oo0neMm,

Ne Homep v HaiMeHOBaHHe

. G —— Tema NpaKTHU4YeCKOro 3aHATHUSA ayp.
4acoB
Pa3zpen 3. Maremarrnueckas o

1 i [TapameTprueckull aHa/nu3 TPaeKTOPUHU. 12
Mo/ie/b TpaeKkropuu nosnéra BP.

Pasgen 5. Ilapametrpuuecknii  ([lapameTpryecKkuil aHaiu3 MakKCMMa/AbHOM JJambHOCTH

2  |aHa/ M3 TpaeKTOpWUW M Macchl  |nonéta BP orpaHnueHHol Maccel. IlapameTpuyeckuii 22
EP. a”a/m3 mMaccel bBP, focruraroiiei TpeGyemoii JanbHOCTH.

Bcero 3a 7 cemectp 34
Pazpen 9. Orpanuuenmus,

3 KpUTEepUil U BapbupyeMble ITpupopa orpannueHuii 2-ro poga. O6ocHoBaHue BbIOOpa 7

rapaMeTpsl B 3a/jauax Ha BapbUpyeMbIX [TapaMeTpOB.

[IPOEKTUPOBAHUE.

Pazpen 10. ITakeT npuUKIaAHbIX

MpOrpamMM CHCTEeMBI

aBTOMAaTU3UPOBAaHHOI'O ITepesog T3 Ha A3bIK I0CTAHOBKHU 3a/jaud ONITUMa/IbHOIO

4  |IpOeKTUPOBAHUS npoektrpoBanusi. O6ocHoBanne KKC, marepuasos u 2

bamumcruueckux paker (TIIIT  [TorutuBa.

CATIP BP). O6ocHOBaHUe

HCXOJHBIX JaHHBIX.
Ocgoenue pabotsi ¢ [T CATIP BP. BBoz UCXOAHBIX

5 TIAaHHBIX B COOTBETCTBUU C TTIOCTAHOBKOI 3a/jauu 4

OITHMMAJILHOTO IPOEKTUPOBaHUS.
Pentenue 3aauy oNTUMaabHOTO NPOEKTUPOBAHUS. AHA/IU3
pesy/ibTara: [IpoBepKa ONTHMa/bHbIX 3HAYeHUH

6 Paszien 11. BLI6op MPOEKTHOTO BapbHPyeMbIX 11apaMeTpOB, NIPOBEPKA BbIIO/THEHHs 4

orpaHuueHus (orpaHuueHuii) 2-ro pozga. [IpoBepka obmika
pelleHus.. EP.
VHTepripeTanys 3aMedyaHuii U omubok. [Tyt ux
7 yCTpaHeHUs1. BbIsiB/IeHKe NIPU3HAKOB HeCOBePILIeHCTBa 4
TIOJIy4eHHOT0 pellleHus, NpejjioKeHue IlaHa UCC/ieJ0BaHusl.
8 HWccnepoBanre no MHAVBUAYaJILHOMY I1aHy. AHa/IN3 4
pe3y/IbTaToB UCC/Ie0OBaHMUS.
Pazgen 12. MeTonl Perennie oHOM U3 3a/ia4 ONTUMA/ILHOTO IPOEKTHUPOBAHUS C

9  |omTHMMaNBEHOTO WCIIO/Ib30BaHUEM [IPYyTOro MeToja ONTUMH3aL[iK. 2
MPOEKTUPOBAHUSI. VHTepnpeTanyig pe3y/ibTaToB.

ITo BbIOODY CTyzeHTa, COIVIACOBAaHHOMY C TIperofiaBaresieM
Paszen 13. O6o61ieHHas WCCTeAyIOTCS 3 U3 epeurciieHHbIX (haKTopa BIUSHUS:

1o |MOCTaHOBKA 3a/a4H OrpaHUYeHus 2-T0 Pofia; KOHCTPYKTUBHO-KOMIIOHOBOYHAS 12
ONTUMAJILHOTO CxeMa: KOMITIOHEeHTHI TOILIMBA; MaTepUaJibl; KOJIMYeCTBO
NIPOEKTUPOBAHMUS. BapbUPyeMbIX TTapaMeTpPOB; CIIOCOOBI IPOBEPKU

rrnobanbHOCTH peliennsi. O600IeHNe pe3ybBTaToB.
Bcero 3a 8 cemectp 34
3.3. CamocrosTenbHast padora crygenra (CPC)
Ne |Homep  HauMeHOBaHHe pa3jesia Oo0nemMm,
Cojep>xaHue yueOHOro 3a/jaHus
n/n JAUCLMILTUHBI 4acoB
IToaroroBKa K BOCIIPUATHIO JIEKLJMOHHOTO MaTepuasa o
1 Paszpen 3. Maremarnueckas TeMe. TTOITOTOBKA K BBITIO/THEHHUIO MPAKTHYECKOH paboThl 10
MoZie/1b Tpaekropuu nosnéra BP. Nel. OdopmieHne oTueTa Mo pe3yabTaTaM BbIIOJTHEHUS
MpaKkTHuecKoi padoTsl Nel
7 24725




2 |Pasgen 4. MaTtemaruueckas IToaroroBka K BOCIIPUATHIO JIEKLJMOHHOI'O Marepuasa 1o 4
Moze/b Maccel BP. TeMme. [ToroTOBKA K BHIITOJTHEHUIO ITPAKTUYeCKOM paboThl
Neo2
. [ToaroToBKa K BOCIPUSTHIO JEKLJUOHHOTO MaTepuasa no
Paspen 5. IlapameTpuueckuu s
3 TeMme. [TorOTOBKA K BBIMTOHEHHUIO ITPAKTUYeCKOM paboThl 11
aHa/m3 TpaeKTopuu U Maccol BP. N
No2. OcdopmieHre oTueTa MO MpaKTUUeCKo paboTe No2
Paspen 6. ITocTraHoBKa 3azaun
[NoaroToBKa K BOCHIPUSATUIO JIEKL[MOHHOTO MaTepurasa o
4  |onTUMAaNbHOTO NPOEKTUPOBaHUS 5
TeMme.
EP.
Pazgen 7. Knaccudmkarus 3agau
g |ONTHMANLHOTO MPOEKTUPOBAHUS. [ToaroToBKa K BOCIPUSITHIO JIEKIIMOHHOTO MaTepuasa o 5
MecrTo 3a/iauv MPOEKTHPOBaHUS  [TEMe.
BP B knaccudukaimu.
6 Pasgen 8. Metoas! onTManbHOro ([ToAroToBKa K BOCHPUATHIO JIEKLJMOHHOTO MaTepyasa o 5
TPOEKTHUPOBAHUSI. TeMme.
Bcero 3a 7 cemectp 40
Pa3zzen 9. Orpannuenusi, Kputepuii[ToAroTOBKA K COODII[EHHIO TeMe: 0CHOBHBIE TIOHSTHS,
7 | BapbUpyeMble [1apaMeTphl B HCII0/Ib3yeMble TIPU [MOCTAaHOBKE 33/,a4y ONTUMATIbHOIO 8
3a/lauax Ha MpOeKTUPOBAaHUE. MPOEKTUPOBaHMUSI.
Pazpen 10. ITakeT npuKIagHbIX
[pOrpamMm CUCTEMbI
[NoaroToBKa K MpakTA4YeCKOMY 3aHSITHIO T10
aBTOMAaTU3UPOBAaHHOTO
8 (hopMy/THUPOBaHKIO TTOCTAHOBKY 33aJjaull B COOTBETCTBUM C | 15
TIPOEKTUPOBAHUS OaTUCTHUe CKIX TOXHIECKIM 3a1aHMeM
paxer (TIITIT CATIP BP). L :
O0ocHOBaHUE WCXOIHBIX JAHHBIX.
IMoaroroBka K pabote c ITIIT CATIP PB, noAroToBka K
YTeHHIO JTUCTUHTOB Pe3y/bTaToOB M UHTepIIpeTaLyu
9 Pa3zpen 11. Beibop poeKTHOTO oMOO0K.. AHa/IN3 pe3y/ibTaToB, U3ydeHHe MyTel 40
pelleHyst. yCTpaHeHUs OIIMOOK U 3aMeuannii. @opMy/IUpOBKa
MPEe/ITIO/IaraeMoro MyTy UCCIeI0BAHUS JIIs1 00CYK/IeHUS
C TIpero/iaBaTesieM.
ITonroToBKa K BBIMOJIHEHUIO U UHTEpIIpeTaLuu
Pazgen 13. O600611eHHAS A N priperar
pe3yJIbTaToB MPAKTHUeCKOW paboThbl Ne2 1Mo
10 |mocTaHOBKa 3a/jauu ONTHMaJIbHOTO 30
WCC/TeIOBaHUIO BIIUSTHUS PA3/IMYHbIX (haKTOPOB Ha
NPOEKTUPOBAHMUS.
pe3y/bTar pelleHus!.
Bcero 3a 8 cemectp 93

3.4. KypcoBas pafora

INEPUO[
NCITIO/IHEHUAIVIAHUPYEMOE
COJEP)XAHUE JTAITA (nepen BPEMSI (uac)
ceMecTpa)
Oran 1. AHanu3 3aganus. ITonck cyiecTByrOIUX TPOEKTHBIX
perrenni. IloctaHOBKa 3a/jau ONTUMAIBHOTO NIPOEKTUPOBAHUS.
Bri6op KKC, marepuasnoB u Torms. 3HakoMcTBo ¢ [TITTT CATIP BP.. 1-6 9
Co3ganue (ainoB JaHHBIX B COOTBETCTBUH C 3a/jaueid ¥ NCXOAHBIMU
JlaHHBIMH.
Otan 2. O60CHOBaHNe ONTHUMabHBIX MPOEKTHHIX apamMeTpoB BP B
COOTBETCTBHUM C TIOCTAHOBKOM 3a/jaun. PerieHue ofHoN U3 3a7a4 7.16 9
OITHMMaJILHOTO MPOEKTUPOBaHUs B paclIMpPeHHOM M0CTaHOBKe
HanmcaHye nosicHUTe/IbHOM 3aMiCKy.
Bcero 3a 8 cemectp 18
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI

CEMECTP HEJEJ/IN CEMECTPA
1 2 3 4 |56 7 8 9 (10| 11 12 |13 14 | 15 |16| 17
Oru Or1y.|OTu.
7 Cobec| Cobec |Cobec Iip -, |Cobec ITP|Cobec|Cobec no | o |IP| Cobec
o I13
I3 | 13
Co06 OTu. OTtu. Cobec,
8 " Cobec|BIT3 ITP| o T13, Cobec|IP|Cobec| BII3 no | KP |[OP| mud.
Cobec
Cobec I3 3au.

YcioBHBIE 0003HAUEHMST:
[P — nuarHocTuueckasi paboTa;

Cobec — cobecenioBaHue;
Coo0b11] — coobirieHue;
KP — kypcoBas pabora;

Ortu. no I13 — oTyeT No NpakTUUeCKOMY 3a/JaHHIO;
BII3 — Bornpocel/3aganus 1o temam I13;

aud. 3a4. — quddepeHITMPOBaHHBIN 3aUeT.

TEKyll[I/lﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOJUTCA B IUCKPETHLIE BDEMEHHBIE MHTEPBAJ/IbI B

cnemyronux dhopMax:
JIMarHoCTUYeCKasi pabora;

OTYET IO TPAaKTUYeCKOMY 3a/IaHUIO;
BOIPOCHKI/3a/jaHud 1o temam [13;
cobecenoBaHue;

coo01rieHue;

KypcoBasi pabora.

HpOME)KYTO‘IHaH dTTecTaluda rMpoBOAUTCA B Cl)OPMaXZ

e 3K3aMeH;
e uddepeHMPOBAHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . OcHoBBI IpoeKTHpOBaHMst pakeTHbIX cucteM. CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2014, 571.

pec.

2. . OcHoBbI TpoekTHpoBaHust pakeTHeIX cucteM. CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2014, 41
3K3.

3. A. JI. Ucakos. . CuHTe3 06rKa bamiuctrueckux paket. CI16.BT'TY "BOEHMEX" um. [I. ®. YcTUHOBA,
2010, s51. pec.

4. A. JI. Vcakog. . [TakeT npukiagHbix nporpamm CATIP 6anincTHUecKrX pakeT ¥ pakeT-HOCHUTe el
KOCMHUEeCKHX JleTate/ibHbIX armnaparos. CI16.BTTY "BOEHMEX" um. /1. ®@. YctuHoBa, 2014, 39 3K3.

5. A. JI. Vicakog. . ITakeT npuknagabix mporpamM CATIP GanmicTiuecknx pakeT U PakeT-HOCUTe el
KOCMUYECKUX jleTaTe/bHbIX anmapatoB. CI16.5T'TY "BOEHMEX" um. [I. ®. YctuHosa, 2014, 351. pec.

6. B. B. LlIkBap1ioB. . OCHOBbI aBTOMaTU3UPOBaHHOI'O MIPOEKTUPOBAHMUSI JieTaTe/IbHbIX arraparoB. JL.LBI'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 1987, 63 3K3.

7. B. B. I1IkBap1ioB. . ATTOPUTM ONTHManbHOTO rpoektupoBanus. CI16.BI'TY "BOEHMEX" um. /1. @.
YcruHoBa, 2014, 15 3K3.

8. B. B. I1IkBap1ioB. . AropuTt™ ontuMasabHOro nipoektrupoBanus. CI16.BT'TY "BOEHMEX" um. 1. ®.
YcrtuHoga, 2014, 31. pec.

9. B. H. I'yceea. . [Ipuknagnas cucremosiorus. CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHosa, 2015, 20
3K3.

10. O. M. Amdanos, A. H. Angpees, B. H. T'yuun. . Banmictiueckue pakeTsl U pakeTbl-HOCUTeM. M.:

HOpoda, 2004, 19 3K3.

5.2. JloronHUTeIbHASA TUTeparypa 0 JUCLUIUIVHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue U3gaHus:

1. BeCTHUK aka/ieMH1 BOEHHBIX HayK;
2. BeCTHUK BO3/IYIIIHO-KOCMUYECKOW 000POHBI;
3. I3BecTus Poccuiickoil akafleMyy pakeTHBIX M apTU//IEPUHCKHX HayK.

5.4. TlepeueHb peCypcoB HH(POPMAI[HOHHO-TE/IEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIATUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://repository.library.voenmeh.ru/jspui/ — Pemnosutoputi 6udmuoreku "BI'TY" BOEHMEX um. 1.0.
YcruHosa: ['aBHas ctpanuiia; https://e.lanbook.com/ — 3BC Jlaub; https://urait.ru — O6pa3oBare/bHast
nnatdopma «FOpaiit». [ By30B U cCy30B.; — PyHaameHTanbHas bubmuoreka BITY « BOEHMEX»
nM. [1.®. YcruHOBa.

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 dhoHaa
dbyHIaMeHTabHBIX UCC/IeI0BaHMI.

VHdopmaLoHHbBIe CTIPaBOYHBIE CHCTEMBI:
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:

He TpebyeTcsi.
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5.6. ladopmalioHHbIe TEXHOIOTHH:

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

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [JOCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. YBP 11 8C992 (8K99);
3. AyIUTOpHS C YHCJIOM MTOCA/[OYHBIX MECT He MeHbIIle KOJTMYeCcTBa 00yJaroImuxcs.

6.3. Ilpouee:

1. pabouee mMecTo TperoiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JOCTYTIOM B VIHTEpHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHbIe KOMITbIOTepaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI IIPOEKTUPOBAHUS PAKETHBIX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa OCHOBBI ITPOEKTUPOBAHUSA PAKETHBIX CUCTEM sBrnsieTcss AUCLUUATITMHON
obsa3arenbHOM uacTd 0/ioka 1 mporpaMmbl TOATOTOBKM M0 Hampasiaenuio 24.05.01 IIpoekmuposaHue,
npou3eo0Cmeo u 3KCnayamayusi pakem U pakemHO-KOCMUUECKUX KOMN/Aekcos. JuCLUIIMHa peanu3yeTcss Ha
tdakynerete A PaketHo-kocMudeckod TexHuku BI'TY "BOEHMEX" um. O.®. YcruHoBa kadezapoii Al
PAKETOCTPOEHMUE.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:

OTIK-5 criocobHoCTh pa3pabarhiBaTh (pU3MUeCcKWe W MaTeMaTUdecKue MOJETA WCC/IelyeMbIX TPOIeCcCOoB,
ABJIEHUM U 0OBEKTOB, OTHOCSIIUXCA K MPOdecCHoHaNbHON cdepe NesTeTbHOCTH /IS PelleHUs WHXKeHEePHBIX
3a/a4;

[ICK-12 cnocobHocTh pa3pabarbiBaTb Ha 0a3e CHUCTEMHOTO TIOAXOfa TIOC/Ief0BaTe/TbHOCTD DeLIeHUs
TOCTaB/eHHON 3a/ilauM, TIPOBOJUTHL TPOEKTUPOBaHUe W3/le/iii paKeTHOM M paKeTHO-KOCMHUeCKOM TeXHUKH,
OTIpeZIeNISITh BHEIIHUM 00/MK U3/e/IUi, COCTaB U 00beMHO-MAaCCOBbIe XapaKTEPUCTUKKU CUCTEM, MEXAaHHU3MOB U
arperaroB, BXOZSIIIUX B PaKeTHBIN WM PaKeTHO-KOCMUYeCKUN KOMILIEKC.

Cozep)KaHWe [UCIWIIMHBI OXBAThIBA€T KPYI BOIPOCOB, CBSI3aHHBIX C MOJENAMHU (DYHKLIMOHUPOBAHUS
0a/TUCTUUECKON PaKeThl KaK CPe/ICTBA [JOCTAaBKHU TOI€3HOM HAarpy3Kd W METOJAMH TIPUHSTHS ONTHMAabHBIX
TIPOEKTHBIX peITieHn C UCTI0hb30BaHNeM UH(POPMAITMOHHBIX TEXHOJIOTHH.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
* OTYET I10 NMPAKTHUECKOMY 3a/]aHHIO;
e BOIpOCHI/3a/jaHus 1o TeMam [13;
e cobecenoBanue;
e coobiieHue;
e KypcoBas paboTa.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B hopmax:
e 5K3aMeH;
e uddepeHIMPOBAaHHBIN 3aYerT.

OO6m1as TPyZI0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI COCTaBiseT 7 3.e., 252 u. ITIporpaMMoW JUCIUIJIMHEL
MpelyCMOTPEHbI JIeKIIMOHHbIe 3aHATHS (51 4.), mpakThueckue 3aHaTusA (68 u.), camocTosTesnwHas pabora
ctyzeHrTa (133 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI IIPOEKTUPOBAHUS PAKETHBIX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHUS JUCLIMIIIMHBI COCTaBgeT 252 4., U3 HUuX 119 u. ayAUTOpHBIX 3aHATHH, U 133
Y., OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS 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.

HaumeHoBaHue paboTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3gen 3. Maremaruueckas mMo/ie/ib TpaeKTopuu moJiéta bP.

[MoaroToBKa K BOCOPHUATHIO JIEKIMOHHOTO MaTrepuasia
1o Teme. [ToATOTOBKA K BBHITIOJHEHUIO TIPAKTUUeCKOU
pabotel Nel. OcopmieHre oTueTa 1o pe3y/abTaTaM
BBITIO/IHEHUS [TPAKTHUEeCKOH paboThl Nol

A. JI. Ucakos. . CuHTe3 00/mKa
bamcruueckux paker: CI16.BI'TY
"BOEHMEX" um. 1. ®. YcTHHOBa,

2010 (2)

A. JL. Ucakos. . ITakeT npuK/IaZiHbIX
nporpamm CATIP 6a/tucTiue CKux
pakeT U pakeT-HOCHTesel
KOCMUUECKHUX JieTaTe/IbHbIX
anmaparos: CIT6.BI'TY "BOEHMEX"
vM. [1. @. YcturHoBa, 2014 (4)

A. JL. Ucakos. . ITakeT npuK/IaZHbIX
nporpamm CATIP 6aimucTiue cCKux
pakeT U pakeT-HOCHTes el
KOCMUUECKHUX JieTaTe/IbHbIX
anmaparos: CIT6.BI'TY "BOEHMEX"
mM. [I. @. YcrurHoBa, 2014 (4)

10

Wroro no pa3geny 3

10

Pa3pen 4. Maremaruueckasi Mojeib Maccbl BP.

IToAroToBKa K BOCITPUSATHIO JIEKIMOHHOTO MaTeprasa
o Teme. IT0AroTOBKaA K BBITOJTHEHUIO ITPAKTHUe CKOM
paboTel Ne2

A. JI. cakog. . [TakeT npuKnIaziHbIX
nporpamm CATIP 6anmucTuuecKux
pakeT U pakeT-HOCHUTesel
KOCMUYECKHUX JieTaTe/IbHbIX
anmaparos: CII6.BI'TY "BOEHMEX"
uM. 1. @. YctuHoBa, 2014 (4)

A. JI. Ucakog. . CuHTe3 06/1Ka
banmictruecknx paket: CII6.BI'TY
"BOEHMEX" um. [l. ®. YcTuHOBa,
2010 (4)

A. JI. Ucakos. . ITakeT npuk/aZHbIX
niporpamm CATIP 6a/ticTruecKux
PakeT U pakeT-HOCHUTe el
KOCMUYECKHUX JIeTaTe/TbHbIX
armaparos: CI16.BT'TY "BOEHMEX"
uM. [1. @. YcruHosa, 2014 (4)

Wrtoro no paspeny 4

Pa3pen 5. IlapaMeTpuyecKHii aHa/IU3 TPaeKTOPHHU U Macchl BP.

IToaroToBKa K BOCTIPUSITHIO JIEKIJMOHHOTO MaTepyara
1o Teme. [ToAroToBKa K BLIMOHEHUIO TTPAKTHUE CKOM
pabotel Ne2. OcopMieHre oTUeTa 10 MPaKTHUEeCKOH
pabore No2

A.JI. Vicakog. . CuHTe3 006/1MKa
bamcruueckux paker: CI16.BI'TY
"BOEHMEX" um. [1. ®. YcTHHOBa,

2010 (4,5)

11

14
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Wrtoro no pasgeny 5 11

Pa3zgen 6. IloctaHoBKa 3ajauM oNTHMa/JIbHOTO NpoeKTHpoBaHus BP.

B. B. IIIkBap1LioB. . ANrOpUT™
OITHUMAJIbHOTO IPOEKTUPOBaHUS:
CII6.BI'TY "BOEHMEX" um. [I. @.

YctuHoBa, 2014 (1)
A. JI. Ucakog. . CuHTe3 00/1Ka
banmmcruueckux paket: CII6.BI'TY
"BOEHMEX" um. 1. ®. YcTHHOBa,
2010 (1)
A. JI. cakos. . [1akeT npuk/agHbIX

IToaroToBKa K BOCIPUATHIO JIEKIIUOHHOTO Matepuasa | mporpamMm CAIIP GaiiucThuecKux 5

T0 TeMe. PakeT U pakeT-HOCHUTesen
KOCMUYeCKUX JIeTaTeJbHbIX
anmmaparos: CII6.6I'TY "BOEHMEX"
uMm. [1. ®. YcruHosa, 2014 (2, 3)
A. JI. cakos. . [TakeT npuk/agHbIX
riporpamm CATIP 6aiucTiuecKux
PakeT U pakeT-HOCHUTesen
KOCMUYeCKUX JIeTaTeJIbHbIX
armapatog: CIT16.BT'TY "BOEHMEX"
uMm. [1. ®. YcruHosa, 2014 (2, 3)

Wrtoro no pasgeny 6

5
Pazpen 7. Knaccudukarus 3a/ja4 ONTHMA/IBHOTO MPOeKTHPOBaHusA. MecTo 3a/jauu poeKTUpoBaHusi bP

B K/IacCH(PUKAI[UHU.

B. B. lIIkBap1ioB. . AJropuT™
OITHUMAJIbHOTO TIPOeKTUPOBaHUS:
CII6.BI'TY "BOEHMEX" um. 1. @.

INoaroroBka K BOCIIPUSATUIO JIEKLIMOHHOIO Marepuasna yerurosa, 2014 (1)
A P H P B. B. IlIkBap1ioB. . OCHOBbI 5
T0 TeMe.
aBTOMaTU3MPOBAHHOTO

[POEKTUPOBAHUS JIeTaTe/IbHbIX
arnmmapatos: JLBI'TY "BOEHMEX" um.
. ®. Ycrunora, 1987 (2)

Wroro no paspeny 7

Paszpen 8. MeTtopbl onTUMaIbHOIO MPOEKTUPOBAHUS.

B. B. [IIkBapLioB. . ANTOpUT™M
OITUMAJILHOIO IPOEKTUPOBaHUS:
CII6.BI'TY "BOEHMEX" um. [I. ®.

YcruHoga, 2014 (1)

A. JI. Vcakos. . [TakeT npuk/agHbIX

riporpamm CATIP 6amucTiuecKux
PakeT U pakeT-HOCHUTesel

KOCMUYeCKUX JieTaTeJbHbIX

anmaparos: CII6.BI'TY "BOEHMEX"
uMm. [1. ®. YcruHosa, 2014 (2, 3)

B. B. lIIkBap1ioB. . AJropuT™
OITHUMAJIbHOTO TIPOeKTUPOBaHUS:
IMoaroToBKa K BOCHPHUATHIO JIEKLMOHHOTO MaTrepuasia

110 Teme CII6.BI'TY "BOEHMEX" um. . @.
’ YcruHoBa, 2014 (1)
A. JI. Ucakos. . ITakeT npuK/IazHbIX
niporpamm CATIP 6ammucTruecKux
pakeT U pakeT-HOCHUTe el
KOCMUYECKUX JIeTaTe/IbHbIX
armapatos: CIT16.BT'TY "BOEHMEX"
uMm. 1. ®. YcrunHosa, 2014 (2, 3)
B. B. IIkBapjoB. . OCHOBBI
aBTOMaTU3UPOBAaHHOTO

TPOEKTUPOBAHUS JieTaTe/IbHbIX
arnmmapartos: JLBI'TY "BOEHMEX" um.
. ®. Yctunosa, 1987 (2)

Wroro no pa3geny 8
15
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Pazgen 9. OrpannyeHnnsi, KpUTepuH ¥ BapbHpyeMbie IapaMeTphI B 33/jauyax Ha MPOeKTHPOBaHue.

IToAroToBKa K COOOIIEHNIO TeMe: OCHOBHBIE
TIOHSITHSA, UCTIO/Tb3yeMble MPH TOCTAaHOBKe 3a/iauu
OTNTUMA/IbHOTO MPOEKTUPOBAHUSI.

B. B. IlIkBap1joB. . OCHOBBI
aBTOMAaTU3HUPOBAHHOTO
TPOEKTHUPOBAHUS JIeTaTeTbHbBIX

anmaparos: JLBI'TY "BOEHMEX" um.

. ®@. YctuHoga, 1987 (2,3)

A. JI. Ucakos. . ITakeT npuk/aZiHbIX
riporpamm CATIP 6a/ucTruecKux
PakeT U pakeT-HOCHUTe el
KOCMUYECKUX JIeTaTe/IbHbIX
armaparos: CIT6.5T'TY "BOEHMEX"
uM. [1. @. YcruHoBa, 2014 (2,3)

A. JI. Ucakos. . ITakeT npuk/azHbIX
riporpamm CATIP 6a/utucTruecKux
PakeT U pakeT-HOCHUTe el
KOCMUYECKUX JIeTaTe/TbHbIX
armaparos: CIT6.BT'TY "BOEHMEX"
uMm. [1. ®. YcruHosa, 2014 (2, 3)

Wroro no pasgeny 9

8

Pa3pen 10. ITakeT NpUK/Ia{HBIX POrpaMM CHCTEMbI aBTOMaTH3UPOBAHHOI0 NIPOEKTUPOBAHUA
oa/umMcTuueckux paxer (ITIITT CAITP BP). O6ocHoBaHHe HCXOJHBIX JAHHBIX.

HO/:[FOTOBK& K IMTPAKTUYECKOMY 3aHATHUIO I10

A. JI. Ucakos. . CuHTe3 00/1Ka
OayuicTuueckux paket: CI16. BT TY
"BOEHMEX" um. [1. ®. YCTHUHOBa,

2010 (3)

A. JL. Ucakos. . ITakeT npuK/IaZHbIX
nporpamm CATIP 6a/tucTiue CKux
pakeT U pakeT-HOCHTes el
KOCMUYECKUX JIeTaTe/IbHbIX

K YTEHMIO IMCTUHTOB Pe3y/IbTaTOB M MHTepIIpeTaluy
OLIMOOK.. AHa/M3 pe3y/ibTaToB, 3ydeHue MyTel
yCTpaHeHus OIIMO0K U 3aMeuaHrii. @opMyIupoBKa
Tpe/iro/iaraeMoro MyTy UCc/ieloBaHus 1Jist
00CY)XIeHUS C TIPeTo/jaBaTe/IeM.

16

cuctem: CIT6.BI'TY "BOEHMEX" um.
. ®. YcruHoBa, 2014 (Bce)

B. B. IlIkBap1ioB. . ATOpUTM
ONTHUMaJIbHOIO NTPOEKTUPOBAHUS:
CII6.BI'TY "BOEHMEX" um. [I. @.
YcruHoBa, 2014 (2,4)

A. JL. Ucakos. . ITakeT npuK/aziHbIX
nporpamm CATIP 6a/tiucTiue CKux
pakeT U pakeT-HOCHTes el
KOCMUYECKHUX JieTaTe/IbHbIX
anmaparos: CII6.BI'TY "BOEHMEX"
mM. [1. @. YcrurHoBa, 2014 (5)

A. JL. Ucakos. . ITakeT npuK/IaZiHbIX
nporpamm CATIP 6a/tucTiue CKux
pakeT U pakeT-HOCHUTes el
KOCMUUECKHUX JieTaTe/IbHbIX
anmaparos: CIT6.BI'TY "BOEHMEX"
mM. [1. ®. YcrurHoBa, 2014 (5)

B. B. [IIkBapLioB. . ANTOpUT™M
OITUMAJILHOIO NPOEKTUPOBaHUS:
CII6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoga, 2014 (2,4)

(hopMy/MpOBAaHKMIO TOCTAHOBKU 33/lauul B armaparos: CIT6.BLTY "BOEHMEX" 15
COOTBETCTBUM C TEXHUUECKHUM 3aZlaHHeM. . JT. @, Yernmosa, 2014 (3)
A. JL. Ucakos. . ITakeT npuK/IaZiHbIX
nporpamm CATIP 6a/tiucTiue CKux
pakeT U pakeT-HOCHTes el
KOCMUUECKHUX JieTaTe/IbHbIX
anmaparos: CIT6.BI'TY "BOEHMEX"
mM. [1. @. YcrurHoBa, 2014 (3)
Uroro no pasgeny 10 15
Pa3zesn 11. BoIGOp POEKTHOrO pelieHus.
TMoarotoBka K pabote c ITITT CATIP PB, noarotoBka | . OCHOBBI TPOEKTUPOBAHUS PAKETHBIX 40
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. OCHOBBI TTPOEKTHUPOBAHUST PAKETHBIX
cuctem: CI16.BI'TY "BOEHMEX" um.
. ®@. YcruHoga, 2014 (Bce)

Wroro no pasgeny 11

40

Pazgen 13. O6o0IjeHHas: MOCTAaHOBKA 3a/jauM ONITHMA/ILHOT0 MPOEKTHPOBAHHUSI.

ITogroroBKa K BBITIO/THEHUIO Y MHTepIIpeTaljuu
pe3yabTaToB MPaKTHUUeCKoU paboThl Ne2 1o
WCCJIeJOBaHUIO BMSTHUS Pa3/IMYHbIX (PAaKTOPOB Ha
pesyJbTar pelleHus.

. OCHOBBI IMPOEKTUPOBAHUST PAKeTHBIX
cuctreMm: CIT6.BT'TY "BOEHMEX" nm.
O. ®@. YcruHoga, 2014 (Bce)

. OCHOBBI TPOEKTUPOBAHUSI PAKeTHBIX
cucrem: CI16.BT'TY "BOEHMEX" um.
. ®@. YcruHoBa, 2014 (Bce)
A.JI. Vicakog. . CuHTe3 006/1MKa
baumcruueckux paker: CI16.BI'TY
"BOEHMEX" um. [1. ®. YcTHHOBa,
2010 (2)

30

Uroro no pasgeny 13

30
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI IIPOEKTIPOBAHNSI PAKETHBIX CUCTEM

®OH/] OODEHOYHBIX CPEICTB

®DoH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/ILTaThl 06yUeHHs 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThyeckas pabora

e cobecenoBaHue;

*  OTYET I10 NMPAaKTHUECKOMY 3a/]aHHIO;
e cooObIleHue;

e BOMPOCHKI/3afiaHurs o TeMam [13;

e KypcoBas pabora;

* 3K3aMeH;

e muddepeHMPOBaHHBIN 3aUeT.

Kpurepuu onennBanus

JuarHocruueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e TIpU ITPaBWILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTeCTalus;
e [IpU MPABWILHOM OTBeTe Ha 60% BOMpOCOB U OoJiee - aTTecTalysl.

CobeceoBanue

KOHTpOJIb BOCTIPUSITHSI CTYIeHTaMH T10/pa3/e/ia JIEKIIMOHHOTO Kypca B TIPOLiecce May3bl B U3/I0KeHUH
MaTepuaJia C LIeJIbIO BbISIBJIeHHs] BO3HUKIIIHMX BOIPOCOB ¥ HE0OX0AUMOCTH Gojiee 1eTabHOTO M3/I0MKEeHH s
(parMeHTOoB, UTO [O/DKHO CII0COGCTBOBAThL 06/IErYeHHI0 BOCIIPUATHS [TOC/IAYIOIero Marepyania. 2.
O6CyXIeHre pe3y/IbTaToB MPOXOXKIEHHS JUarHOCTHUEeCKUX PalborT.

OTueT MO NPAKTHUYECKOMY 3a/JaHUI0

OTueT 1Mo NpakTUUeCKOMY 3aJaHUI0 TTPeJCTaB/IsIeTCs B TleuaTHOM BH/e B (hopmare, rpeyCMOTPEHHOM
METOJUUECKUMHU YKa3aHHUSMH K MPAKTHUECKOU paboTe. 3aluTa oT4eTa MpoXoJuT B popMe JIOK/Ia/[a CTyeHTa
T0 BBITIOJTHEHHOU paboTe U OTBETOB Ha BOMPOCHI Mperno/aBatess. OlleHUBaeTCs TIOHOTA U KauyeCTBO
odopM/ieHHst 0OTUeTa, COOTBETCTBUE 3aJIAHUIO, BEPHOCTD TIOJTYUYEHHBIX Pe3y/IbTaToOB, CIIOCOOHOCTh UX
OOBSICHUT.
OTueT NMPUHUMAETCS, U pab0oTa CUUTAETCS BHITIOJTHEHHOM TIPH BBITIOJTHEHUY TPeOOBaHWH K 0pOpPM/IEHHIO
oTyeTa U rnosiyueHUH He MeHee 60% TpPaBU/ILHBIX OTBETOB Ha 3a/laHHbIe BOIIPOCHI Mpero/jaBareris.
OrleHKa 3aIuThl paboThI BeICTaBsieTcsa 1o 100 6a/mbHOM 11Kajie ¢ yYETOM:
- BeInosiHeHue 113 — 40 6asos,
- oopmyIeHHe TIOSICHUTE/TbHOM 3armucku — 20 6asuios,
- 3al[UTa pe3y/IbTaToB, OTBETHI Ha BOMPOCHI U UX JIOTHKA, KyJbTypa peur — 40 6asiios.
13 cunTaeTcs nmpuHATOM Npy Habope Oosiee 60 GasIoB.
[Tpub/M3UTe/TbHBIN TIepeueHb BOIPOCOB TIPY 3allUTe MPaKTHUeCKUX 3ajaHuk ITpuBeZieH B Y MK JUCLIUATIIMHEL

Cooo0mienue
Temaruka cooOb1ieHHiA OTpefessieTcsi TeMOM KypCoBoi paboThl M HanmureM WHGOPMAaruy o
nporoturnax bP.

Bomnpocsi/3asanus no temam I13
[Tpubnu3vTeTBHLIN TlepeueHb BOMPOCOB 1o TeMaM [13 npuBeseH B YMK AUCLIUNIMHEL

KypcoBas pa6ora

Kypcosasi pabora npe/ictaB/isieTcst B le4aTHOM BHze B (hopMaTe, COOTBETCTBYHOLUM «I10/I0’KeHHI0 0
TOpsi/IKe OpraHu3aly U TIPOBeAeHHs KypCOBOTO MPOEKTUPOBaHKs 00yUYarLUXCsi TI0 00pa3oBaTeibHbIM
rporpaMmam cpefHero npogeCcCUOHATLHOTO 00pa30BaHusl U BLICIIET0 00pa30BaHus — MPOrpaMMamM
OakayaBpuarTa, IIporpaMMam CrieldaauTeTa, mporpaMmam Maructparype» CTO.BI'TY.CMK-K5-21-2023.
3armuTa KypCcoBoi paboThI MPOXOJUT B JOpMe JOK/Ia/ia CTY/IeHTa M0 BLIOTHEHHOH paboTe U OTBETOB Ha
BOMPOCHI Tiperno/aateis. B xoze 3amutsl KP o6yuaroriuecs: J0/KHbI TPOJIEMOHCTPHUPOBATh KY/IBTYPY Peur
TIPU U37I0)KEHUH CBOWX MBIC/IEH, JIOTMYHOCTh B TIOCTAHOBKE U M3/I0)KEHWH MaTepuasia, HeoOXouMble
HayasibHble 3HaHUS TI0 CYLeCTBY 00CYKAaeMOoil TeMBI.
B cniyuae, eciv opopmiieHre KypcoBoi paboThl U TIOBe/leHHe CTYZIeHTa BO BPeMsi 3allUThl COOTBETCTBYIOT
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yKa3aHHBIM TPeOOBaHUsIM, CTY/IeHT I10/TyYaeT OLleHKY:

- OLIeHKa «OT/IMYHO» BBICTAB/ISIETCS], TIPY MPABU/ILHOM BBITIOIHEHWH KYPCOBOM paboThl, IPaBU/IbHBIX OTBETax
CTyZleHTa Ha BOIpocsl mpernogasaress oT 90 fo 100%;

- OLIeHKa «XOPOLLI0» BLICTAB/SIETCsI, IPU He3HAUMTe/TBHBIX OIMOKaxX B COflepXKaHUM KypCOBOM paboThl,
MpaBWIbHBIX OTBETAaX CTy[eHTa Ha BOIIPOCHI Mpernojasareisi oT 75 10 90%;

- OL|eHKA «Y/I0B/IETBOPUTEIHHO» BBICTABIISIETCS, IPH HE3HAUMTE/IBbHBIX OLIMOKaX B COZepyKaHUM KyPCOBOH
paboThI, MPAaBU/ILHBIX OTBETAX CTY/IEHTa Ha BOMPOCHI mperozasaress ot 50 10 75%.

- OL|eHKa «He 3alUTH/I» BbICTAB/ISAeTCs, ITPY 3HAUMTE/TBHBIX OLIMOKAX B COAlePKaHUU KyPCOBOM paboThI, pu
JIOTYLIeHUH MIPYHLMIHAIBHBIX OIIMOOK B OTBETAX Ha BOIPOCHI MPeToAaBaTesis - IPaBU/ILHBIX OTBETOB MeHee
50%.

Bo3MosKHBIe TeMbI KypCOBBIX paboT rpefcraBieHbl B Y MK AUCLUMIMHEL

JK3aMeH

[JomyckoM K caaue 5K3aMeHa sIB/ISIeTCSI BLITIOJTHEHHe BCeX MePOTIPUSITUM, TTpe/lyCMOTPeHHBIX rpapUuKoM
KOHTPOJIbHBIX MEPOTIPUSTUI paboueli MpOrpaMMBbl JUCLIUTIIUHEL,
OK3aMeH MpPOBOAUTCS B (hopMe YCTHBIX OTBETOB Ha BOIPOCHI 9K3aMeHalMOHHOro ousieta. OrjeHKa 3a 9K3aMeH
BBICTaBJISIETCA TI0 pe3yJ/ibTaTaM OTBETOB Ha 2 BOMPOCa 9K3aMeHal[HOHHOTO OueTa:
«OTJINYHO» - TTOJTHBIN OTBET Ha 2 BOMpPOCca OuieTa ¥ BOSMOXKHbBIE [IOTIOJTHUTE/TbHbIE BOTIPOCHI;
«XOPOLIO» - He3HAYUTeJIbHbIe 3aMeuaHusi Ha OTBETHI TI0 2 OCHOBHBIM BOIIPOCAaM U HeIOJIHble OTBETHI Ha
JIOTIOJTHUTe/IbHBIE BOITPOCHI;
«YIOBJIETBOPUTE/ILHO» - HEMOJ/IHbIE OTBETHI Ha 2 BOMpoca OuieTa, OTCYyTCTBUE OTBETOB Ha OT/e/IbHbIe
JIOTIOJTHUTE/TbHEIE BOITPOCHI;
«HEYIOB/IETBOPUTETHEHO» - HETOJHBIM OTBET Ha OfIMH BOTIPOC OWJieTa, OTCYTCTBUE OTBeTa Ha BTOPOH U
JIOTIOJTHUTEJIbHbIE BOIIPOCHI.
CHuCcoK 5K3aMeHalMOHHbBIX BOMIPOCOB COZlep>KUTC B Y MK AUCLUIIMHEL.

JuddepennupoBaHHbIii 3a4eT

HormyckoMm K cpaue auddepeHIIPOBaHHOTO 3adeTa SIB/ISIeTCS BHITTOTHEHKe BCeX MepOTIPUSITHH,
MpelyCMOTPEHHbBIX I'PaUKOM KOHTPOJIBLHBIX MEPONPUATHH paboueli MPOrpaMMbl AUCIUIIIUHBI.
IunddepeHriipoBaHHbIi 3aUeT M0 JUCLIMIIIMHE BBICTaB/ISeTCS M0 pe3y/abTaTaM BbIOJHEHHUS KOHTPOIbHBIX
MepPONPHUATHH, TIPeAyCMOTPEHHBIX MPOrpaMMON AUCLIUIIMHEL 8 cemecTpa.
O11eHKa ""3auTeHO-OT/IMUHO" BBICTABJISIETCS TIPU YC/IOBUU YCIIEIIHOM 3all[UThI KYPCOBOM paboThl U Habope mpu
3all[MTe TIPaKTUUeCKUX 3a/laHui He MeHee 160 0as/IoB; OL[eHKA "'3aUuTeHO-X0POII0" BbICTAB/ISIETCS TIPU YCI0BUH
ycrernHoi 3anmTtel KP 1 .Habope Tpu 3aliuTe MpakTHUECKUX 3a/laHui He MeHee 140 6asioB; olleHKa
"3auTEeHO-Y/I0B/IETBOPUTE/ILHO" BBICTAB/IAETCS TIPH YC/IOBUH YCIEIITHOM 3al[UThI KypCOBOW paboThl U Habope
TIpY 3all1Te MPAaKTHUYeCKHX 3a/aHuil He MeHee 120 6astoB. OueHka "He 3auteHo" BbicTaBssietcst eciii KP He
TIpeAbsiB/IeHa K 3all{UTe WK He 3allyllieHa W/WW eCJH TIPY 3alljuTe TPaKTHYeCKWX 3afiaHuii HabpaHo MeHee
120 6anmnoB.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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4 7 |Paspgen 1. BBEJEHUE. 4 4 4 0 0 5 5 |CobecenoBanue
Pazpgen 2. IIpoekTHpoBaHue

4 7 |PAKETHBIX CHCTEM KaK 2 2 2 0 0 5 5 |CobecenoBanue
crieliia/Iu3upPOBaHHOE
NpoeKTHUPOBaHUe.

Pazpgen 3. Maremarudeckas Oryer rio

4 7 A ) . 28 | 18 6 12 10 10 | 15 |mpakTthueckomy

Mojie/ib TpaeKTopuM noséra bP.
33/JaHUI0
Pa3pgen 4. Maremarnueckasi

4 7 8 4 4 0 4 10 | 15 |CobecengoBanue
mopeb Maccol BP.

Pazpen 5. ITapamerpuueckuit Otuer 110

4 7 |aHanM3 TPaeKTOPHH M MAaCChI 39 | 28 6 22 11 10 | 10 |mpakThueckomMy
BP. 3a/laHUI0
Pa3pesn 6. ITocTraHoBKa 3ajauu

4 7 |omTHManbHOrO 7 2 2 0 5 5 5 |CobecenoBanue
npoexTuposanus bP.

Pazpen 7. Knaccudukarus
3aja4y ONTHMA/ILHOIO

4 7 |mpoexkTupoBaHus. MecTto 9 4 4 0 5 5 5 |CobecenoBanue
3ajjauM npoekTuposanus bP B
Kjaaccu(puKaium.

Pa3pen 8. MeTtoabt

4 7 |omTMMaIBLHOTO 11 6 6 0 5 5 5 |CobecenoBanue
NPOEeKTUPOBAaHHUAA.

Bcero 3a 7 cemecTp 108 | 68 | 34 34 40 55 | 65
Pa3pen 9. Orpanuyenus,

4 g (KPHTepui u BapbupyeMmble 12 4 9 9 8 5 5 CoobrrieHue,
napamMeTpsbl B 3a/jayax Ha CobecenoBanue
NpoeKTUPOBaHuUe.

Paspgesn 10. ITakeT npuK/IafHbIX
MporpaMm CHCTeMbI Borpochy/
aBTOMaTH3HPOBAHHOTO Sa/IAHMS 110
4 8 |mpoekTHMpOBaHUA 19 4 2 2 15 10 | 10 A

TeMmam 113,
f6aummcruueckux paxer (IITITT CoGecenosanme
CAIIP BP). O6ocHoBanme A
HMCXOAHBIX AAHHBIX.

Bormpocsl/

4 | g [Pasenll.Beibop npoexthoro | o | o) | 4 | 16 | 40 | 10 | 10 | sagarusno
pelieHus.

Temam 113
Pa3pen 12. Metoabl Bonpocsl/

4 8 |onTMMaNbLHOTO 2 2 0 2 0 10 5 3a/laHus TI0

NPOeKTUPOBAHMSA. Temam I13
20 24725




Kypcogas

Pazpaen 13. O6o0mennas pabora,
TMOCTAaHOBKa 3a/iaui 51 | 21 9 1 30 10 5 CobecenoBanue,
ONTHMAaJ/IbHOTO Otuer 1o
NPOeKTUPOBaHUA. TIpakTHU4eCcKoMY
33/JaHUIO0
Bcero 3a 8 cemectp 144 | 51 | 17 34 93 45 | 35
Bcero no aucIuIinHe 252 | 119 | 51 68 133 | 100 | 100
21 24725




Kputepuu onjeHuBaHus

OIIK-5

Ne 1

Ne 2

Ne 3

Neo 4

Ne 5

Ne 6

Ne 7
Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Bonpocbl omkpbimozo muna:

Kak 00bsICHUTD, UTO TMPY UCC/IeJOBAaHUH BIUSIHUS yIVIa TAHTa)ka B KOHIIe aKTUBHOTO
yuacTKa Ha MAaKCUMaJIbHYIO JIa/TbHOCTD TO/IETa OJHOCTYTeHYaThix BP 06Hapy>KuBaeTcs
He3HauuTeJIbHOe OTKJIOHEHMEe ONTUMAa/bHOTIO yIvia OT 45 rpagycoB?

C Kakoii 11e/ibl0 OCYILLeCTB/ISIIOT OTAe/leHre rojIoBHOM yacT bBP B KOHIle aKTUBHOTO
y4acTtka?

[TepeuncnvTe HeraTUBHBIE U TTO3UTUBHbIE MOCIECTBUSL POCTA [AB/IeHHUs Ha Cpe3e COIia
PATT.npu coxpaHeHUM 3HaYeHUI 0CTabHBIX OCHOBHBIX ITPOEKTHBIX [TapaMeTpOB
[MepeuncauTe MPUUMHBI HEOOXOAUMOCTH OOHY/ISATh YrO/l aTakKu Ha AKTUBHOM yuacTKe
TpaeKTOpUHU.

3aueM yI/y aTaku MOXKeT NpU/iaBaThCsl OTpULIaTebHOe 3HaueHre Ha aKTUBHOM y4JacTKe
TpaekToOpum?

[TepeuncivTe MO3UTUBHBIE U HETaTUBHbIE MOCECTBUS YBeJIMUYEHUS [JaB/ieHUs B Kamepe
cropanus PJTT nipu coxpaHeHHH 3HaUeHHUH O0CTabHBIX OCHOBHBIX ITPOEKTHBIX
rapameTpoB.

OObsicHUTe pa3/MYHbINA XapaKTep BJUSHUS JaBieHus B kKamepe cropanust PATT u JKPdy
OOBsICHUTE pa3/IMYHBIN XapaKTep BAMSHUS TATOBOOPYKEHHOCTH Ha XapaKTepUCTUKU BP
¢ POTT u c JKPy nipu coxpaHeHUU 3HaYeHUM BCeX 0CTa/IbHbIX OCHOBHBIX MPOEKTHBIX
rapaMeTpoB

Kak o6bsicHUTh He0OX0AUMOCTE TPU pa3paboTKe MareMaTHueCckoi MOZIed TPaeKTOPUN
Jiefiathb JIOMyleHre o peHebpeXXeHUH BIMSTHUEM BpalljaTe/IbHOTO ABVKEHHUS Ha
MOCTYyIaTe/bHOe.

Yem npoguKTOBaHO TpeOoBaHKe OOHY/IEHHs CKOPOCTH U3MEHeHUs yI/ia TaHTa)ka B TOUKe
Haua/ia yyacTKa HaBeJieHus1?

Bonpocsbl 3akpbimoz2o muna:

Kakoe ponyijenue HE genaercs ripu popMupoBaHuM cucTeMbl AuddepeHIuaabHbIX
ypaBHeHUM ABW>XeHUs], Ucrosb3oBaHHoi B [I1IT CATIP BP?

BHemHue BO3MYII[€eHUS 0TCYTCTBYHOT,
BpalljeHue 3em/iu He yuuTbIBdeTCH,
KpHUBHU3HA 3em/ia He YUUTHIBAETCH,

TPaeKTOpPHs N0JIETA IVIOCKas

.Kakoe pomnyiienue, chopMynipoBaHHOe IIPY CO3/jaHUM MaTeMaTHueCcKoil MoZiesiu
TPaeKTOPHH, II03BOJISIET TIepeHeCTH TOUKY NPUIOXKEeHUs] a3pOoAUHAMUYeCKUX CHJI B LIEHTP
Macc 6e3 IpUIOKeHUsI Bpalljatolliero MOMeHTa.

Bpamiare/nbHoe ABI)KeHHE He YUNTHIBAeTCs.
BiusiHMeM BpalaTe/IbHOIO JBIDKEHHS Ha MOCTyNATe/IbHOe peHebperaem,
pakeTa — abCo/IIOTHO TBEpAOe Telo,

TpaeKTopHs MO/IETa MJIOCKasA

Kakoti meTo/, 103BOJISIFOIININ BBISIBUTH POJIb TEXHUUECKOTO IPOrpecca, UCIMOob3yeTCst
TIPY CO3/IaHWW MOJIEJTA MACChl CJIOKHON CUCTeMbBI Ha PAaHHUX CTa[USIX pa3pabOTKH.

I[EKOMHOEBI/II[I/IH C UCIT0/Ib30BAHUEM BE€COPACUYETHBIX XdPAKTEPUCTHK,
MeTO0/] HAUMEHBbIIINX KBa/IpaTOB.

HCI0/Ib30BaHie YMIHPUYECKHUX 3aBUCUMOCTEH, B3ATHIX H3 COOTBETCTBYIOLIUX
oTpac/ied 3HaHHuA,

MeTo/ «B3BeIIeHHOMH» CyMMBbI

Kakue IapaMeTphbl KOHLIA dKTUBHOI'O YUYdCTKd TPA€KTOPUUN bP orpeaessaroT MoJIHYHO
[AaJIbHOCTD I10JIeTa
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3HaueHHMs MaCChbl H CKOPOCTH B KOHII€ dKTUBHOI'0 Y4dCTKd
3HaueHus YIVia dTAKH U CKOPOCTH B KOHIIE¢ aKTUBHOI'0 Y4aCTKa

3HaueHHA yI7ia TAHTaXka, CKOPOCTH, BBICOTHI U AA/IbHOCTUB KOHIe aKTUBHOI'0
yJyacTka

BekTop CKOpPOCTH B KOHLIe aKTUBHOI'0 yUyacTKa
Ne 5 Moiesib Macchl 6aIIMCTUYECKON pakeThbl (HOPMUPYETCS Ha OCHOBE:

(l)PI3I/l‘lECKI/lX 3KCII€epUMEHTOB,
0606H[EHI/IH OITbITAd NMPOEKTUPOBAHUSA,

rurmores.

Ne 6 Kakyto posb Urpaert f1omylijeHre O TOM, YTO PakeTa — abCOIFOTHO TBEPOe TeJIo TIPH
(hopMHpOBaHHY MOJIeNI TPAeKTOPUH.

OTHoCHTeTbHAsA Macca TOM/IMBA MOXeT ObITh BK/IIOUEHA B YHC/I0 HE3aBUCHUMBbIX
NMPOEeKTHBIX IIapaMeTpoB,

CWJIbI, AeliCTBYIOIII}ie HA PaKeTy He MOr'yT ee pa3spyliuThb,
IIeHTP TSDKeCTH COBIA/laeT C LIeHTPOM AaBJIeHHs,

HHM O/JUH U3 OCHOBHBIX NPOEKTHHIX [IapaMeTPOB He BJIMAET Ha OTHOCUTE/IbHYIO
Maccy ToIjiuBa
Ne 7 B kakux ciydasix ZonmycTuMo nipeHeOperaTb KpUBU3HOW 3eMi?

B cnyuae cTapra u3 moj BojblI,
B CJIy4ae CTapTa C BO3/YLIHOT0 HOCUTEJIS,
V1A paKeT MaJjiod AaTbHOCTH,

JJIA paKeT 00JIBIIOH Ja/IHHOCTH

Ne 8 Kaxkoe pnomnyiienue HE MoXeT ObITh COXpAaHEHO, €C/TU PACCMATPUBAIOTCS 3a/jaun
Wcc/eloBaHus BAUsiHAA Maccel BP Ha ee manbHOCTB?

KpuBu3sHa 3eM/IH He YUHUTHIBAeTCH;
B/IMSIHHEM BPalllaTe/IbHOT0 ABWKEHHS Ha MOCTyIaTe/IbHOE NpeHedperaem;
BP - aGcoioTHO TBEp/0€ TeJI0;

cHucTeMa ynpas/ieHUus HAeaabHasd.
Ne 9 Yro npefcrapnsietr coboii Mofienb TpaekTopry BP Kak MaremMaTrueckuii 00beKT?

Cucrema gruddepeHpaIbHBIX YPaBHeHHI
ypaBHeHHe /UIUIca

cucTeMa a/redpanyecKux ypaBHeH
Ne 10 [Inst yBenuuenus tru PATT Heob6xoanmo;

YBE&/IMYUTD IVIOLAAb IOBEPXHOCTHU rOPEeHUA 3dPA/d;
CHHU3UTH AdBJ/IECHHE B KaMepe CroOpdHUs;
YMEHBIIUTD IVIOIIa/Ab IIOBEPXHOCTHU T'OPEHUA 3dpA/a;

YBe/IMYMTH JaB/IeHHe Ha Cpe3e ComJia.
IICK-12
Bonpocbl 0mKpbimoz2o muna:
Ne 1
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Ne 3
Neo 4
Ne 5
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Ne 8

Ne 2

No 4

Kakoe OTK/IOHEHHe OT PacueTHOTO Pe>KUMa pabOThI ABUTATENIsI MOXKET
0Ka3aTbCsl 01aronpuUsTHBIM 151 XapakTepucTuK BP?

[Touemy rpy mapameTpruyeCckOM aHa/In3e XapakTepucTvK bP npu orpaHnueHusx,
HaJI0)KeHHBIX Ha Havya/bHYI0 MacCy WM Ha MaKCHMa/IbHYH0 [JalbHOCTh He BKJ/IFOYAeTCs
B UU(JIO BUSIOIIMX [1apaMeTPOB OTHOCUTe/IbHAsi Macca TOIIUBa?

IMouemy Heljeieco0bpa3HO UCTIO/IL30BaHUE METO/Ia TPAJUEHTA MPY PellieHnH 3a/1au
ONTHUMAaJIbHOTO pOeKTUpoBaHus bP?

Ha kakoM 0CHOBaHMU MPU MOAETMPOBaHUM TPpaeKTopyur bP He yunThHIBatOTCST KaHabI
cTabuM3alyy 10 PLICKAHHUIO U 110 KPeHY'?

UTO 3aBUCHT OT NPOTSHKEHHOCTH y4YaCTKa HaBeleHUs ?

UT0 Takoe MakChMasbHas JanbHOCTh bP?

Kakast HayuHasi ruroTe3a 1mo3BoJiwia chopMUPOBaTh aHATUTHIECKYIO MOZIe/Tb MacChl
BP?

[Mouemy rumnore3sy mpod. BomXoBUTHHOBA O MPOIIOPLMOHATBHOCTH MacChl PAaKeThl ee
r71aBHOMY (YHKILIMOHATBEHOMY CBOMCTBY Ha3bIBAOT YCJIOBUEM CYIIleCTBOBAHUS
JleTaTe/IbHOrO anrapara?

BecopacyeTHasi XapakTepuCTHKa 3TO...

Ha kakowm 3Tarie urc/ieHHOH Mporielypbl BbIOOpa ONTUMAbHBLIX MapameTpoB BP nmeet
CMBIC/T Ha3HayaTh k03¢ duLyeHT mwrpada LeneBod QyHKLUWY, ToueMy?

Bonpocbl 3akpbimozo muna:

INo kakoMy TIPU3HAKY pa3/MuaroTCs JeTepMUHUPOBaHHbIE U PAHJOMU3HUPOBaHHbIE
METO/IbI OIITUMAIbHOTO TIPOEKTUPOBAHKS?

ITo posm B (hopMupoOBaHMH IIara mepBoi NPouU3BoJHOHI 1je/1eBoM GYHKIUU U
OrpaHuyeHus Mo BapbUpyeMbIM [lapamMeTpam.

ITo cnocoly ¢opMupoBaHus MIara B MPOCTPAHCTBe MapaMeTpPoB
UeM pa3uyaroTCsl MeTO/b! PEryJIsIPHOIO U CJTy4ailHOTO CKaHUPOBaHUSI.

Pa3znuunem B popMy/TMpOBKe MOHATHA " CXOAUMOCTH".
CTeneHbI0 JOCTOBEPHOCTH pe3yJjbTara.

Crnoco6om ¢opMupoBaHus 1Iara B NPOCTPAHCTBe IapaMeTpoB.

Kak obecrieunTh MoOBBIIIeHEe TOUHOCTY OTIpe/ie/IeH st ONITHMAa/IbHOTO 3HaYeHUsT
[laBJIeHHs1 B KaMepe CropaHusi B MpakTuueckoi pabore Ne2, ecny akT HaIMuMst
5KCTpeMyMa BbISIBJIEH.

BbIABUTH AMAIIa30H U3MEHEHUs [lapaMeTpa, BHYTPH KOTOPOro HaXx0AUTCsI
HaWTyyvlliee 3HAYeHHe U Pa30MB ero Ha 0o/IbIIee KOJIMYECTBO [IaroB, MOBTOPUTH
pacuert.

Pacumpurs Anana3oH n3MeHeHUsl apaMeTpa.

YBe/IMUNTH KOJIMUECTBO IIAaroB Ha TOM )K€ HHTEPBaJ/ie H3MEHEHHsS BapbUPyeMOro
napamerpa

Kakas1 noctaHoBKa 3a a4y OIITUMAJ/IbHOT'O TIPOEKTUPOBaHUA BepHa?

W3 MHO)XecTBa IpUeM/IeMbIX BapuaHToB BP BbIOpATh TOT, KOTOPKIi 00eciieunBaeT
MaKCHMaJIbHYH0 Aa/IbHOCTH JOCTaBKH TPedyeMoii mo/1e3H0# Harpy3KH.

M3 MHO)XeCTBa BADMAHTOB PaKeT, 00ecneurBalIIMX A0CTaBKYy TpedyeMoi
M0J/Ie3HOM HArpy3KH Ha Aa/IbHOCTh He MeHbIIIyI0 TPedyeMoii, BbIOpAaTh paKeTy C
MMHHUMAaJ/ILHOM MaCCOMH.

N3 MHOXKecTBa BAdPHUAHTOB PAKeT, JOCTUTAIOIIIUX TPEGYEMOﬁ MaKCHMa/IbHOM

AANBHOCTH, BBIOpPATh paKeTy J0CTaB/IAIIIYI0 MAKCUMA/IBHO BO3MOXKHYIO
M0J/Ie3HYI0 Harpy3Ky NpU MHHHMA/IHON CTapTOBOM Macce
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W3 MHO)KecTBa BapHAHTOB PaKeT, Macca KOTOPBIX He NpPeBbIIIaeT 3aaHHYIO,
BBIOpaTh Ty, KOTOpasi JOCTaB/IsIeT MAaKCUMA/IbHYI0 MacCy MoJIe3HOi Harpy3KH Ha
MaKCHUMa/AbHO BO3MO)KHYIO AQ/IbHOCTb.

Ne 5 O06/1aCcTh AOMYCTUMBIX 3HAUEHUM MTapaMeTPOB 3TO:

[TapameTpryeckoe IPOCTPAHCTBO, T'PAHKULIbI KOTOPOT'O OTIpe/ie/ieHbl OrpaHUUYeHHSIMU
TepPBOI0 U BTOPOT'O pPoAa.

INapameTpryeckoe MPOCTPAHCTBO, OTPAaHUUYEHHOE TOIBKO 3a/JaHHBIMHU TIpe/ieIlaMu
W3MeHEeHUs BapbUPYEeMbIX ITapaMeTpPOB.

ITapameTpryeckoe TIPOCTPAHCTBO, BHYTPY KOTOPOTO HE HaPYIIAlOTCS HU
rapamMeTpuyeckye, HU (QyHKI[MOHA/TbHbIE OrPaHUUEeHHSI.

Ne 6 MeTto[, pery/sipHOTO CKAHUPOBAHUS U METO/, TPaiieHTa pa3/InyaroTcs 1o MpU3HaKaM:
JocTuraemMoi TOUHOCTH.

Yuerom npu opMHupoBaHNH IIara MepBoH NPOU3BOJHOU 110 BAPbUPYEMbIM
rmapamMeTpam oT 1e/1ieBoil GyHKIHHM U OrpaHUYeHHUs.

CJI0)KHOCTBI0 a/ropuTMa.

®DopMy/IHPOBKOI TPeOOBaHHUsI O CXOUMOCTH METo/a.

Ne 7 Kakoi1 npoeKTHbIM NapaMeTp MOXKET CyLLeCTBEHHO MOBJIUATh Ha BEJIMUUHY
ONTUMAJILHOTO YI7Ia TAHT'a)Ka B KOHLIe aKTHBHOI'O y4acTKa B 3a/iaye [apameTpUyeCcKoro
aHa/m3a TPaeKTOpUu?

TAroBoopyxeHHOCTH
OTHOCHMTe/IbHasA Macca TOI/IMBa

yAeJIbHBIM HMITY/IbC TSTU

Ne 8 Kakue u3 nonymenuit HE dhopMymupyroTcs ipy aHaTUTUUECKOM  PellieHNH 3aJjaud 0
pacripefie/ieHMM Macc TOII/IMBA IO CTYIIEHSIM MHOIOCTyIleH4aToi bP?

YJIEIIBHBIE HUMIIYJ/IbCBI TATH HA CTYIIEHAX PAdBHbI;
KOHCprKTI/IBHOE COBEPIIIEHCTBO CTyHEHEﬁ O0/IJMHAKOBO

Bxnapg kakao# u3 cryneHeil B CKOpocThb IIM0/1K0BCKOro 0/{HHAKOB.

Ne 9 ,Z[]IH OMNTUMAJIBHOI'O yIJla TaHI'dXKd B KOHIL|€ dKTUBHOT'O YUdCTKd XdapaKTepHO MeHbIlee
3HAueHue...

Ckopee /151 0JHOCTYIIEHYATOM paKeThl

CKopee A/1s1 ABYXCTYNeHUYATON PAKeThI.
Ne 10 Kakoe 13 yTBepsxzieHH BepHO:

"Bosiee BBICOKYE 3HaUEHUs AaBIeHUs B KaMepe CrOPaHusi XapaKTepHBI:
J1s1 nepBoii cryneHu BP;
JIIS1 BTOPOM CTyIeHH;

KdK IIpABHJ/I0, OHH PABHBI.
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