MMHOBPHAYKHU POCCHH

(epepasibHOE rocygapcTBeHHoOe GrO/PKeTHOe 00pa3oBaTe/IbHOE YUpeXK/eHHe BbICIIero 00pa3oBaHus
«BbanTuiickuii rocyfapcrBeHHbIi Texuuueckuil yaupepcurer «BOEHMEX» um. [I.®. YcruHoBa»

(BI'TY «BOEHMEX» um. [I.®. YcruHoBa)
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PABOYAA ITPOI'PAMMA JUCHUAIIVINHBI

TEOPUSA M PACYET PAKETHBIX JIBUTATEJIE HA TBEPJOM TOIL/IMBE

HanpasneHue/cneruaibHOCTb MOArOTOBKH 24.05.02 IIpoekTHpOBaHHE ABHAIIHOHHBIX M PAKETHBIX IBHUraTe/Iei

Crnenuanusanus/npoduis/mporpaMma
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Beinyckaromas kadegpa

Kadeapa-pa3paboruuk padoueit

IIpoeKTHPOBaHME XHAKOCTHBIX PAKeTHBIX JIBUraTe/1ei
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A PakeTHO-KOCMHY€CKOH TeXHUKH

A8 NIBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKW JIETATE/IBHBIX AITITAPATOB

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKW JIETATE/IBHBIX AITITAPATOB
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUM C TPEBOBAHUAMUA ®EJEPAJIBHOT'O
I'OCYJAPCTBEHHOI'O OBPA3OBATE/IbBHOI'O CTAHJAPTA BBICHIEI'O OBPA3OBAHUA (@I'OC BO)

24.05.02 IIpoeKTHpPOBaHNe aBHALIMOHHBIX U PAKETHBIX /[BUraTe/ien

rog Habopa rpymrel: 2024
IIporpamMmmy cocTaBU/In:

Kadenpa A8 IBUTATEJIM 1 SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
JleBuxuH ApreM AjieKceeBUY, K.T.H., JOLIEHT, 3aBeAYIOL1I Kadeapoi

Kadenpa A8 IBUTATEJ/IM U SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
JlokreB FOpuit BanepreBud, acCUCTeHT

[Tporpamma paccmoTpeHa
Ha 3ace/jlaHUY KadepbI-pa3paboTurka
paboueii mporpammel A8 IBUTATEJIA Y1 SHEPTOY CTAHOBKMU JIETATEJIBHBIX AIIIIAPATOB

3aBenyromuii kadeapoii JleBuxuH A.A., K.T.H., 0L

[Tporpamma paccmMoTpeHa
Ha 3ace/laHWU BbITTyCKarolel Kadeapel

A8 IBUT'ATEJ/IN 1 SHEPT'OY CTAHOBKM JIETATEJIBHBIX AITIIAPATOB

3aBenyromuii kadeapoii JlesuxuH A.A., K.T.H., [IOLI.




PABOYAS ITPOI'PAMMA ANCIIAIIINHBI
TEOPUS U PACUET PAKETHBIX JIBUTATE/IEN HA TBEPIOM TOIL/IUBE

Pazjenbl paboueii mporpaMmmMel

1. IIEJIM OCBOEHUA IVCHUITIIMHBI

2. MECTO JUCHUIIJIMHBEI B CTPYKTYPE OOII BO

3. CTPYKTYPA 11 COOEP)XAHUE OVCHUITINHBI

4. ®OPMBI KOHTPOJIA OCBOEHUA JUCHUII/IMHBI

5. YYEBHO-METOJUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUWE JUCIIAII/IVTHEI
6. MATEPVAJIBHO-TEXHUYECKOE OBECIIEYEHUE NUCHOUITIINHBI

IIpunoxeHus K padoueii nporpaMMe JUCLMILIHHBI
o Tlpunoxenue 1. AHHOTaIWMs paboueli MPOrpaMmbl

o TIpunoxenue 2. TexHonoruu U Gopmbl 00yueHUs
o [Ipunoxenue 3. ®OH/bI OLIEHOUHBIX CPEZCTB



1. OEJ/IN OCBOEHUA JUCIIUIT/INHBI

Lenbto 0CBOEHUSI AUCLUTIIMHBI SIB/IsieTCst GOPMUPOBaHUe CIeAYIOIIUX KOMIEeTeHLWA:

OIIK-7 — croco0HOCTh KPUTUYECKH M CHUCTEMHO aHA/M3WPOBaTh IOCTWKEHHSI OTpac/i JIBUTaTe/eCTPOEHUs U
SHEpreTHUeCKOW TEXHUKH U CITOCOOBI MX MPUMEHEeHUs B TPOodeCCUOHATbHOM KOHTEKCTe

@DOpMHUPOBAHUIO KOMIIETEHIHH CIIY>KUAT JOCTKEHHe C/IeYIOINUX pPe3y/ibTaToB 00pa30BaHuUsI:
OIIK-7

3HAHUA:

Ha YPOBHe TPe/ICTaB/IeHU: (HU3NKO-XUMUYeCKHe TTPOoLIeCCh TpeoOpa3oBaHuUs SHEPTyH,

TIPOUCXO/SAIIIME B IBUTATeISIX TBEP/Oro TOIUIMBA Ha JTarle 3arycka, (PyHKI[MOHUPOBAHUS Ha

pacueTHOM pe)KUMe U BLIK/THOUeHUS;

Ha YPOBHEe BOCIIPOU3BeJieHHsI: SHEPreTHYeCKUX U SKCIITyaTalMOHHBIX CBOWCTB TBEP/bIX TOIL/IUB;

Ha YpPOBHe [NOHMMaHUs1: KOHCTPYKTUBHYIO CTPYKTYPY U XapaKTepUCTUKU 371eMEHTOB

ZIBUTaTeJIs, KaK aBTOHOMHBIX eJUHMULI, TaK U B cOOpKe.;

YMeHus:

TeopeTHUecKHe: OCHOBHbIE METO/0/I0rMYecKye acreKThl IOCTPOeHUs U (PyHKLIMOHMPOBaHUsI aBTOMATHUeCKUX
cuCTeM yripaBieHus pabounmu napamerpamu PII u BTY.

MpaKTUYeCKUe: TIPUeMbI PACUETOB ¥ 000CHOBaHUsI BADUAHTOB TBEP/IOTOIUIMBHBIX [[BUraTe/IeH

Pas3MUHOrO 1{e/IeBOro Ha3HayeHusl.;

HABbIKU:

M0/Ib30BaHME MeTOAMKaMM U TIporpaMMaMH TIpU  pellleHuM 3a/jlau  [POeKTHOI0,TeXHOJOTMUeCcKoro MU
9KCILTyaTalMOHHOIO XapakTepa.



2. MECTO JNCIIMIVIMHBI B CTPYKTYPE OOII BO

Iucuynvaa TEOPUS 1 PACUET PAKETHBIX JIBUTATEJIEN HA TBEPOM TOIL/IMBE sensiercs
JUCLIMTUTMHOY 00si3aTe/TbHOM YacTH 6;10Ka 1 mporpaMMbl MOATOTOBKY IO HarpasieHuto 24.05.02 IIpoekmupoeaHue
aBUAYUOHHBIX U paKemHbIx dgueamesnell.

CopeprkaHre IUCLIUIIIVHEI SIBJISIeTCS JIOTM4eCKUM TIPO/I0/DKEHIEM JIMCLIUTIIVH! OCHOBBI YCTPOMCTBA
n TEOPMU [BUTATEJ/IBHBIX YCTAHOBOK, YCTPOUCTBO N ®YHKIIMOHVNPOBAHUWE
JIETATEJIBHBIX AIIIIAPATOB, OCHOBBI COBPEMEHHBIX TEXHOJIOT .

CopepkaHve  [UCIUIUIMHBI ~ SIBJISIETCSI  OCHOBOM  [IJise OCBOEHMS  UCLIUIIIVH: HO,[[ILOTOBKA K
MNPOLOEAYPE 3AIIUTHBI M 3AHIUTA BbBIIIYCKHOU KBAJIM®GUKAIIMOHHOU PABOTBH],
MPEJJUITVIOMHAS ITPAKTUKA.

I[TpesBapuTenbHBIE KOMITETEHIMH, CHOPMUPOBaHHbIe Y 00yUaroIierocs A0 Hauasa H3y4deHust JUCLUILUINHBL:

¢ OIIK-6 — Crioco6eH 0CyIIeCTB/IATh KPUTHUECKUI aHa/IM3 HayUHbBIX JOCTH)KEHUH B 00/1aCTH aBUAL[UOHHOHN U
PaKeTHO-KOCMHUYeCKON TeXHUKHU

¢ OIIK-7 — CriocobeH KpUTHUYeCKHU ¥ CUCTEMHO aHa/IM3UPOBATh JOCTYDKEHHSI OTPAC/Iv ABUTaTe/IeCTPOEHHUS U
JHepreTHUeCKOM TEXHUKH U CIIOCOOBI X MPUMeHeHHs B MPodeCcCHoHaTbHOM KOHTEKCTe

¢ TICK-2 — Cniocoben pa3pabarbiBaTh 3CKU3HbIH (TeXHUUECKUH) TIPOEKT (ABAHIIPOEKT) TI0 CO3/]aHUI0
(Mo epHU3alM1) )KUAKOCTHBIX PAaKeTHBIX JIBUTaTesield ¥ UX COCTaBHBIX 37IeMEHTOB

¢ TICK-6 — Crioco6eH MpoBOJUTD TOMCK, CUCTEMAaTU3UPOBaTh U aHAIM3UPOBaTh HHPOPMAIHIO T10
KOHCTPYKTHBHBIM U CXeMHBIM pelleHNsIM CyLlleCTBYOLel pakKeTHO-KOCMHUYeCKOM TeXHUKU U UX 371eMeHTOB



3. CTPYKTYPA U COAJEPXXAHUE JUCHUIIJINHBI

OO61mast TpyA0eMKOCTh IUCLMIIMHBI COCTaB/seT 4 3.e., 144 u.

3.1. CopepxaHue (AMAAKTHKA) JUCIUILTHHBI

AypuTopHbIe 3aHATHA N
B KOHTaKTHOH ¢opme S
5z | g8
A @ E E § g
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5 10 |Paspmen 1. Beepenne. Onpesenens. OcobenHoctn. [locTonHCTBa, HefocTaTku. Obnacti 3 2 P 0 1 20
nipumenenusi. Knaccubukarms.
5 10 Paspen 2. OcobenHoctu KoHcTpyKuuu PATT. [IpuHupnuanbHas cxemMa, KOHCTPYKTUBHBIE CXEMBI 2 2 2 0 0 20
PITT. OcHOBHBIE 3/1eMeHTbI U y3/1bl KOHCTPYKLIMM, Ha3HaueHue.
Pa3zpen 3. 3apsaab! TBeporo Tormea. OcHoBHble TpeboBanust. BammictutHele 3TT. CmeceBble
5 10 3TT. [MacToobpa3Hble pakeTHbIe TorumBa. OBO6IIIeHHbIE XapaKTEePUCTHKH. DOPMBI 3apsi/[0B. 2 2 2 0 0 0
OcCHOBBI ra3oguHamuyeckoro pacyeta PIATT.
Pa3zpen 4. OcoGenHoctH pabouero mporecca B PATT. Ckopocts ropenust TPT Kak 0CHOBHO#
pacueTHbIi napameTp. OCHOBHbIe CBeleHUs 0 QU3MKOXUMUUECKUX 3aKOHAX TOPeHHsT
5 10 6ammcrryeckux U cmecebIx TPT. .3aBucumoctu ckopoct TPT oT faB/ieHus 1 HAYaIbHOM 29 14 4 10 15 0
Temreparypsl. [ToHATHe 0 CTalMOHapHOM M HecTaljMOHapHOM ckopocTsx ropenns TPT. T'openne
TBeP/BIX PaKeTHbIX TOTUIMB B YC/IOBHSAX 06/jyBa ropsiijeii MOBEPXHOCTH ra30BbIM TOTOKOM.
HeycroitunBocts pabouero nporecca B PITT. Pacuer 3TT.
Pazpen 5. Tenstoo6men B PATT. O6uiue cBesienyst o Teruioobmene B PITT. KoHBeKTUBHBINA U
5 10 JIy4HCThIH Teroo6MeH. OCHOBHBIE CIIOCOOBI TEIUIOBOH 3aLUThI 37IEMEHTOB KOHCTPYKLuH PATT. 25 10 4 6 15 0
Pacuer T3I1.
Pa3spen 6. ITporecc Bocriamenenus ocHoBHoro PITT. Crioco6s! BocriameHenust 3TT.
5 10 KoHcrpykTuBHble cxembl. Coctas. MeTozb! BbIGOpa THIA M MacChl 3apsiia BOCI/IAMEHUTE/IbHOIO 4 4 4 0 0 0
ycrpoiictsa. ITpHG/IIDKeHHBIH pacueT U3MeHeHus1 JaBleHHst B KaMepe TTpH 3arTycKe.
5 10 Pazpen 7. Ynpasnenue taroi PATT. Crioco6b! peryMpoBaHus TACOH 110 BeJIMUUHE 1 4 4 4 0 0 0
HarnpasieHuto. Otceuka Taru. [yt cospanusi PATT ¢ MHOrOKpaTHBIM BK/TIOU€HHEM.
Paspen 8. IIpouHOCTHBIE XapaKTePUCTUKH KOHCTPYKI{MH. Marepuabl 1711 U3TOTOB/EHHs
3/71EMEHTOB KOHCTPYKLMH JiBurarens. Beibop pabouero fiapnenus B Kamepe cropanusi. HaxoxaeHne
5 10 OITHMa/IbHOIO COeJMHEeHNUsI MUHUMAaJIbHOIO Beca, yoBieTBopsiollero Tpe6osaHusM T3 1o Becy. 29 14 4 10 15 0
OcobeHHOCTH KOHCTPYKLUH KopriycoB PIITT U3 CTEK/IOMN/IACTHKA M CII0COObI HAXOXK/IeHHUsI
ONTHMa/bHOM TOMIIMHEI CTEHKH. MeTo/ibl pacyeTa KOpIyca JiBUraTe/is Ha POYHOCTb M HeCyL{yo
CMOCOGHOCTb.
Paspen 9. Bei6op napameTpos Auraresis. [IpubikeHHbIe METO/bI OMPe/Ie/IeHHsT OIITUMAbHBIX
5 10 rpoekTHbIX apameTpoB P/ITT. Komruiekc cpeicTB aBTOMATH3al{y IpoeKTHpoBaHust. Pa3paboTka 27 12 4 8 15 30
TIPUHLIUIIOB, METOZ0B U CHCTeM aBTOMAaTH3MPOBAaHHOTIO NPOEKTUPOBAHUS U KOHCTPYUPOBaHHUs
PAOTT.
Pa3pgen 10. Teapennun pa3sutusa PATT. [IpuveHenue BeIcOK03((eKTUBHBIX KOMIOHeHTOB TPT
5 10 B JIBUTaTeNIsiX C pas/ie/ibHbIM 3apszioM. PaspaboTka JBurareeii C peryMpoBaHieM TATH. 19 4 4 0 15 30
IToBbienne HagexxHocty PTT.
Bcero 3a 10 cemecTp 144 68 34 34 76 100
Bcero no gucuuniMHe 144 68 34 34 76 100
3.2. AyauTOpPHBII NIPAKTHKYM
Ne Homep 1 HaMMeHOBaHUe pasje/ia Oo0mbem, aya.
Tema NPAKTHYE€CKOI'0 3aHATUA
n/n JAUCITUII/THHBI gacoB
1 Pa3pen 4. Ocobennoctu pabouero  |Ocobennocty pacdyera 3TT B 3aBECUMOCTH OT (HOPMBI 10
npouecca B PATT. 3apsaga TT
2 |Pasgen 5. Teruioobmen B PITT. Metopuka pacuera T3I1 6
Paszgen 8. IIpouHocTHble
3 A P o Metope! pacuera kopryca PIITT Ha IpoyHOCTH 10
XapaKTepHUCTUKU KOHCTPYKIHUH.
4 Pazzen 9. Bribop mapameTpoB OcobenHocty npoektupoBanusi PIITT, aHamm3 8
ABUraTesId. OINTUMaJIbHBIX IMapaMeTPOB ABUTaTe/Id
Bcero 3a 10 cemecTp 34
3.3. CamocrosiTesibHasA pabora crygenta (CPC)
No Homep 1 HauMeHOBaHue pa3jeia O0mbem,
CO]I[EP)K&HPIE y‘-I86H01"0 3da/idHHUA
n/n JAUCIIMII/THHBI gacoB
1 |Pa3gen 1. Beenenue. N3yueHrie OMOPHO-TIOHSITUMHBIX TTOHSITUN U TEDMUHOB 1
IToaroToBKa K MpakTUUeCKOMY 3aHSATHIO 5
Pa3gen 4. OcobenHoctu pabouero 1 A p - y =
YeHuU HOBHOHU U TTO/THUTEJ/IbHOU JIUT! bl U
3 mnporecca B P,HTT 3y4yeHre OCHOBHO AO0II0JT €/IbHOU JIMTePATyp 3 10
rn.m. 5.1-5.2 no Teme paszena
N3yueHrie 0CHOBHOM U [OTIOJTHUTE/ILHOW TUTEpPaTypPhl U3
4 10
Pa3pen 5. Teruioobmen B PIOTT. .. 5.1-5.2 no Teme paszena
5 ITonroToBKa K IpakTUUeCKOMY 3aHATUIO 5
6 [Pa3gen 8. [IpoyHOCTHBIE V3yueHre OCHOBHOM U [IOTIO/IHUTETLHOM IUTEPATyPhI 13 8
XapaKTepUCTUKU KOHCTPYKLIUI. ILI. 5.1-5.2 110 Teme paspena

6
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HO,E[FOTOBK& K IIPaKTUY€CKOMY 3dHATUIO

8 |Pa3gen 9. Beibop mapameTpoB

ABUraTesd.

N3yueHrie 0CHOBHOM U [OTIOJTHUTE/ILHOU TUTEPATyPhl U3 10
.. 5.1-5.2 no Teme paszena

HO,ILI'OTOBKa K MPAKTUYEeCKOMY 3dHATHIO

10 |Pasgmen 10. TeHaeHI MY pa3BUTHUS

W3yueHrie 0CHOBHOM U [JOTIOJTHUTE/ILHOW IUTEPaTyphl U3 10
n.m. 5.1-5.2 no Teme paszena

PATT.
11 [ToaroroBka K NpakTUUeCKOMY 3aHSATHIO 5
Bcero 3a 10 cemectp 76
4. ®OPMbI KOHTPOJIA OCBOEHUSA JNCIIUIIJINHbBI
CEMECTP HEJE/IN CEMECTPA
1/2/3|4| 5 6 (7|8 9 10 (11 12|13 14| 15 | 16 17
10 Tect | P Tect | P O3 | Op Tecr, Borip. Ok3
YcnoBHbIe 0603HAUEHUS:
¢ JIP — muarHocTHYeckas paboTa;
e TecT — TecT;
e [13 — jomalliHee 3a/aHue;
e Bomp. OK3 — BOIPOCHI K 3K3aMEHY.
Tekyuuii KOHTPOJIb YCIIeBaeMOCTH CTYZ€HTOB IIPOBOJAUTCS B IUCKPeTHbIE BpeMeHHbIe UHTePBaJIbl B
cnenyromuyx Gopmax:
e UarHoctuyeckas pabora;

* TecCT;
e JOMaIllHee 33/IaHUE;
e BOMPOCHI K 9K3aMeHY.

IIpomerKyTouHas arTecTarfusi IPOBOAUTCS B (hopmax:

¢ 3K3dMeH.
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5. YYUEBHO-METOJUYECKOE 1 TH®OPMAIIMIOHHOE OBECIIEUEHUE
TUACLIUTI/IAHBI

5.1. OcHoBHas IUTeparypa Mo JUCLUIIIVHE:

1. . Paspabotka PATT c ontumansHbiMu mapameTpamu. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHosa, 2013, 44
9K3.

2. A. M. Bunuuxkuii, B. T. Bonkos, U. T. Bonkosurikuii. . KoHcTpykuus u otpabotka PATT. M.
MarmmmHocTtpoenue, 1980, 19 sks.

3. B. T. EpoxuH. . Teopus ¥ TpoeKTUpPOBaHUe PakeTHbBIX Apurareseil. CaHkT-IletepOypr: Jlans, 2022, 371. pec.

4. B. I1. benog. . [IpoekTpoBaHue 3/1eMeHTOB KOHCTPYKLIUM PAKeTHBIX ABUraTesiell Ha TBEP/OM TOTLIUBE.
CII6.BT'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2012, s51. pec.

5. . X. ®axpyTAUHOB. . PakeTHble ABUrateny TBEpAOro Toramea. M.: MammHoctpoenue, 1981, 19 k3.

5.2. loroynHUTeIbHAS TUTEPATypa Mo JUCLIUIIMHE:
He TpebyeTcs..
5.3. Ilepriognueckyie U3aHUS:

1. BeCTHUK BO3/YIITHO-KOCMUYECKOH 0O0OpPOHBI;
2. N3Bectus Poccuiickoit akaieMyy pakeTHBIX U apTUWIJIEPUICKUX HayK.

5.4. TlepeueHb pecypcoB HHPOPMAIMOHHO-Te/IeKOMMYHHKAIIMOHHOM ceTH "HTepHeT", He0OXOAUMBIX [Ijisi 0CBOEHUS
IVICLITIIMHBI, 3JIEKTPOHHBIE OUOIMOTEUHBIE CUCTEMBI:

1. https://e.Janbook.com/book/168767 — 3BC JlaHs;

2. https://ibooks.ru/ - 3BC "Abykc";

3. https://e.lanbook.com/ - 3BC "Jlansp";

4. http://library.voenmeh.ru/jirbis2/ - Bubmuoreka "BOEHMEX" — ®yuniameHTambHas 6ubnuoreka BT TY
«BOEHMEX» nm. I.®. YcTuHOBa.

CoBpeMeHHbIe TTpodeCcCHOHAIbHBIE 0a3bl JaHHBIX:
1. https://rusneb.ru — HatmoHasnbHast anekTpoHHast 6ubnuoreka (HIB);
2. https://cyberleninka.ru/ - Hayunas snekTpoHHas 6ubmioreka « KubepyieHUHKa»;

http://www.rfbr.ru/rffi/ru/library - ITosHOTeKcTOBast 3/1eKTpoHHast bubiruoTeka Poccuiickoro dhoHza
(yH/aMeHTaIbHBIX UCC/IeJ0BaHU.

WHbopMaLioHHBIe CTIpaBOYHbIe CHCTEMBI:
1. Texakcrnept — VIHpopMaLIMOHHBIH MOPTa/ TEXHUUEeCKOTo peryarpoBaHusi: HopMel, TipaBusia, cTaHzapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 51 TOCTos
cobctBeHHo reHepariui BI'TY "BOEHMEX" um. [I. ®. YcTHUHOBS;
3. http://www.consultant.ru/- KoncyneranTIlmoc- HHGpOpMaL{MOHHBIN IOpTas IpaBoBOM MH(OPMAIIUH.
5.5. [IporpammHOe obecrieyeHue:
1. Mathcad Education - University Edition Term.

5.6. 'H(popMaIoHHbIe TEXHOIOTHH:

B3auMozelicTue ¢ obyuaronmmucs nocpezictsom SMMOC Moodle BI'TY «BOEHMEX» um. [1.®. YctuHoBa.



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHUII/INHBI

6.1. JTeKIjMOHHBbIE 3aHATHSA:

Criefqajin3upoBaHHbIE TPE6OBEIHI/IH 110 060py,EI;OBaHI/II-O OTCYTCTBYIOT; ayAUTOPHUA C II0CaJO0YHbIMU MeCTaMH T10
KO/TM4YECTBY CTYAEHTOB; NOCKA.

6.2. IlpakTHuecKye 3aHATUA:

1. ITpoekTop;
2. Mathcad Education - University Edition Term.

6.3. IIpouee:

1. pabouee MecTO NperofaBare/is, OCHaL[eHHOe KOMITbIOTEPOM C /I0CTYIIOM B VIHTepHeT;
2. pabourie MeCTa CTyIE€HTOB, OCHAIIleHHbIe KOMITLIOTEPAMHU C JOCTYTIOM B VIHTepHeT, MpeAHa3HaUeHHbIe [IIst
paboThI B 3/1IEKTPOHHOM 00pa30BaTe/IbHON Cpejie.



IIpunoxenue 1
K paboueii nporpaMme IMCIMITHHbI
TEOPHUS 1 PACUET PAKETHBIX IBUT'ATE/TEM HA TBEPJOM TOIUIUBE

AHHoTanus padoueii nporpaMmsl

Iucyynvaa TEOPUS Y1 PACUET PAKETHBIX JJBUTATEJ/IEM HA TBEPJJOM TOIUIUBE sensercs
IVICLIUTTMHON 00sA3aTe/IbHOM YacT 6/10Ka 1 mporpaMMbI TOATOTOBKHM 110 HarpasieHuto 24.05.02 TIpoekmupoeaHue
asUAyUOHHbIX U pakemHbix 0gueamesell. [JJUCLUTIHA pean3yeTcs Ha (akyisreTe A PakeTHO-KOCMHUECKOU TEXHUKH
BI'TY "BOEHMEX" um. [I.®. Yctunosa kadeapoii A8 IBUTATEJ/IM 1 DHEPT'OYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB.

[JucnunnyHa HaljesleHa Ha (JOpMUpOBaHKe KoMnemeHyul:
OITK-7 crocoOHOCTb KPUTHYECKM W CHUCTEMHO aHa/IW3WpOBaTh MAOCTHPKEHWsS OTPACid JIBUTaTe/IeCTPOEHUs H

JHepreTHUeCKO TEXHUKH U CIIOCOOBI X MPUMeHeHHs B TPodeCcCHOHaTbEHOM KOHTEKCTe.

CopepkaHre [AWCHWIUIMHBI OXBaThlBaeT KPYTI BOIPOCOB, CBfI3aHHBIX C OCOOEHHOCTSIMK pacueTa OCHOBHBIX
napametpoB PITT, KOHCTPYKTHBHBIMH OCOOEHHOCTIMM U METOAMKAMM pacueTa Ha IPOYHOCTb 3JIEMEHTOB
KOHCTDPYKLIWU.

[TporpaMMoii AUCLUIIMHBI TPelyCMOTPEHBI CIeAyIolIe BHAbI KOHTPOJIA:

TEKyH.[l/Iﬁ KOHTPOJIb YCII€EBA€MOCTH CTYJE€HTOB ITPOBOJUTCA B AWCKPETHLIE BDEMEHHbIE MHTE€PBAJ/Ibl B

cnenyromuyx Gopmax:
e UarHoctudeckas pabora;
* TEcCT;

e JIOMalllHee 3aflaHue;
e BOIPOCHI K 9K3aMeHY.

IIpomMexyTouHasi arTecTanys IPOBOJUTCS B (popMax:
e SK3aMeH.

OO611jast TPY0EMKOCTb OCBOEHUSI AUCLIMIIVHBI cocTaBnsieT 4 3.e., 144 u. TIporpaMMo#l JUCHUIUIVHBI TIPEAYCMOTPEHbI
JIEKIIMOHHBIE 3aHsATHS (34 4.), TpakTHUecKue 3aHaTHs (34 u.), camocTosTebHast paboTa cTygeHTa (76 u).
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IIpunoxenue 2

K paboueli nporpaMme IMCIMITHHbI
TEOPUS 1 PACUET PAKETHBIX IBUTATE/IEM HA TBEPJOM TOIL/IUBE

TEXHOJIOTYNA 1 ®OPMbI OBYUEHUA

PexkomMeHJaLiy o 0CBOEHHUIO JUCLUIUIMHBI AJIA CTY/[€HTa

TpynoeMKOCTb OCBOEHUSI AUCLIUILIMHBI cOocTaBisgeT 144 4., U3 HUX 68 U. aygUTOPHBIX 3aHATHM, U 76 u.,
OTBeJIeHHBIX Ha CaMOCTOSITENTbHYIO PaboTy CTyAeHTa.

PekoMeHJALIUM 110 pacIipefie/ieH0 yueOHOr0 BpeMeHM I0 BUJAM CaMOCTOATEHHOUM paboThI W pa3jesam
MUCIATIIMHBI TIPUBE/IEHBI B TaO/IHIIE.

KoHTposis 0CBOEHMsI AVCHWIUIMHBI MPOU3BOJNTCS B COOTBETCTBHU C [lomokeHHeM O TeKyIreM, pyOe;KHOM
KOHTPOJIe YCIIeBAEMOCTH U ITPOMEXKYTOUHOM aTTeCTalui 00yJaroLuXxCsl.

@DopMbl KOHTPOJISl ¥ KDUTEPHH OLIEHWBAHUS TIPUBE/IeHbI B TIPUJIOXKeHHH 3 K Paboueii iporpamme.

.. 5.1-5.2 o Teme paszena

[ToaroroBka K MpakTUUeCKOMY

HaumeHoBaHHe padoThI PekomeHyemas iuTeparypa prm:leathOCTb’
Paspen 1. BBegenue.
b. T. EpoxuH. . Teopust ¥ IPOEKTUPOBaHUE PAaKeTHBIX
neuraresneii: Cankr-IletepOypr: Jlaub, 2022 (1)
V3ydeHHe OMOPHO-TIOHSTHHHBIX N. X. ®axpyTtauHOB. . PakeTHble JBUATaTeNN TBEPAOTO TOIJIMBA:
MOHSTH ¥ TEpMEHOB M.: MgLLII/IHOCTPOEHI/Ie, 1981 (1-2) 5 1
A. M. Bunnnkuy, B. T. Bosikos, U. I'. BolKoBULIKUY. .
Koncrpyknus u orpabotka PATT: M.: MamuHocTpoenve, 1980
(@)
Wroro no pasgeny 1 1
Paspen 4. OcodeHHocTH padouero nponecca B PATT.
[TogroToBKa K MpakTUue CKOMy 5
3aHATUIO
= b. T. EpoxuH. . Teopys ¥ IpOeKTUPOBaHUE PAKETHBIX
Msyaenue OCHOBHOM 1 nmeurareseii: Cankr-IletepOypr: Jlanb, 2022 (2)
[IOTIONTHUTEeTbHOM JINTepaTyphbl U3 10
n.m. 5.1-5.2 no TeMe paszena
Wroro no pasgeny 4 15
Pazpen 5. Temsiooomen B PITT.
N3yueHrie 0CHOBHOM U
o B. T. EpoxuH. . Teopus 1 NpoeKTHPOBaHUE PaKeTHBIX
[IOTIONTHUTEeTbHOM JINTepaTyphbl U3 10

nsurareneii: CaHkT-IletepOypr: JlaHb, 2022 (8)
. Paspabotka PATT c ontumanbHbIMU napamerpamu: CIT6.BTTY

"BOEHMEX" um. [I. ®@. Yctunosa, 2013 (-) 5

3aHATHIO

Wroro no pasgeny 5 15

Pa3pen 8. IIpouHOCTHBIE XapaKTePHUCTUKH KOHCTPYKI{UH.

N3yueHne 0CHOBHOI U b. T. EpoxuH. . Teoprs v MpOEKTUPOBaHUE PAKETHBIX
JOMOTHUTe/IbHOM JIUTepaTyphl U3 neuraresneii: Cankr-Iletep6ypr: Jlaub, 2022 (3) 8
.. 5.1-5.2 110 Teme paszesna B. II. Benos. . IIpoekTrpoBaHue 3/1eMeHTOB KOHCTPYKLIUU
TTo/ArOTOBKa K TMPAaKTHYECKOMY PaKeTHBIX JBUraTesel Ha TBEpAoM Torve: CIT6.BT'TY 7
3aHSTUIO "BOEHMEX" um. [I. @. YctuHoBa, 2012 (c. 48-87)

Wroro no pasgeny 8 15

Pa3gen 9. Boioop mapamMeTpoB ABUraTesis.
N3yyeHrie 0CHOBHOM U
AOTIONHPTEILHON MIMTEPATYPEL 13 b. T. EpoxuH. . Teopust ¥ IPOEKTUPOBaHUE PAaKeTHBIX 10
.. 5.1-5.2 o Teme paszena .
neuraresneii: Cankr-IletepOypr: Jlaub, 2022 (6)

[TozroroBka K pakTrue CKOMy 5
3aHATHIO

Wroro no pasgeny 9 15

Paspen 10. Tenpgennyu passurusa PATT.
N3yueHre 0CHOBHOM U b. T. EpoxuH. . Teopus U NpoekTUpOBaHUe paKeTHbLIX
[IOTIO/THUTEeTbHOM JINTePaTyphl U3 nmeurateseit: Cankt-IletepOypr: Jlanb, 2022 (c. 23-24) 10
IL.I. 5.1-5.2 o TeMe paszesna
[TogroToBKa K MpakTUUeCKOMY 5
11 27458



3aHATHUIO

Wroro no pasgeny 10

15
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ITpunoxenne 3
K paboueii nporpaMme IMCIMITHHbI
TEOPUS 1 PACUET PAKETHBIX IBUTATE/IEM HA TBEPJOM TOIL/IUBE

®OH/J OHEHOYHbBIX CPEJCTB

@DOoH/T OIIEHOUHBIX CPE/ICTB, MO3BOJISIOIINE OLIEHUTh Pe3y/IbTaThl 00yUeHUs TI0 JaHHOW JUCLIUTUIMHE, BKIHOYAOT B
cebs:

e MarHoctuueckas pabora
* TECT;

e JIOMalllHee 3a/IaHue;

e BOIPOCHI K 9K3aMEHY;

*  3K3aMeEH.

Kpurepumu orjeHuBaHus

JuarHocTuueckas pabora
IunarHoctuueckas pabora mpoeogutcs B hopme tecta B SVMIOC Moodle:

¢ TIpU PaBUWILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTaLys;
e TIpM TIPaBUJILHOM OTBeTe Ha 60% BOMpPOCOB U Oosiee - arTecTanysl.

Tect
Tect coctout 13 20 BorpocoB. TecT cuuTaeTcsi CJAHHBIM MPY HATMUUU MPaBUIbHBIX OTBETOB Ha HE MeHee
yem Ha 60% BompocoB. KoMIjieKT TeCTOBBIX 3aZlaHuii BXOJAT B coctaB Y MK AMCLUATITMHEI.

JomaiiHee 3afaHue

VnpyBuyanbHOe loMalllHee 3a/jaHie COCTOUT U3 ABYX 3aZad M0 IIPOeKTUPOBaHUIO 3apsiioB TBEPLOro
TOTL/IBA, BBICTABJISIETCS "'3aUTeHO" TPU HAJIMUMK TPaBUIbHO PeLleHHBIX U 0()OpMJIeHHBIX ABYX 3ajau.
[TepeueHb BapraHTOB JOMaILIHETO 3a/laHus pa3MeleH B YMK qucrMrivHeL.

Bomnpocsl K 3K3aMeHy
Bormpocsl K 5k3ameny cofiepxkarcd B Y MK aucuunivHel. brseTsl, BKIHOUAOIIe BOMPOCH] K SK3aMeHY,
YTBepPX/JAl0TCsI Ha 3acefiaHuu Kadespbl A8 repes; HauaIoM CeCCUMU.

JK3aMeH

Ha onjeHKy "yzoB/ieTBOpHTE/NEHO" 5K3aMeH MPOXOAUT B (hopMe TeCTUPOBaHUs. YKa3aHHasi OLjeHKa
BBICTAB/IAeTCsl TPU HamMumy He MeHee 80% mnpaBU/IbHBIX OTBETOB TECTA.
Ha o1ieHKy «X0po1110» 3K3aMeH MPOXOAUT B (hopMe YCTHOTO OTBeTa Ha /iBa TeopeTUdecKrx Borpoca. OLjeHnBaeTcst
TOJTHOTA U TIPABU/ILHOCTh OTBETA 10 Ou/eTy. YkazaHHasi OlleHKa BBICTAB/ISIETCS TPH MOJTHOTE OTBETA T0 OuieTy He
MeHee 80% 10 cpefHeaprdMeTHUeCKOMY 3HaueHHI0, TIPH YCJIOBUH UTO TIOJTHOTA OTBETA 0 KayKZOMY BOIIPOCY Oblia
He MeHee 60%
Ha o1jeHky "oT/IM4HO" 9K3aMeH MPOXOAUT B JOpMe YCTHOTO OTBETa Ha [JiBa BOIpoca 1o bunery, u 1-2
JOTIOTHUTE/IEHBIX Bompoca. [To/iHOTa 0TBeTa Ha BOMPOCHI MO OUieTy fo/mkHa ObITh He MeHee 80% M0 KaXKIOMY U3
BOMpOCOB Oueta v He MeHee 30% T0 KaXKZI0MY JIOTIO/THUTE/TBHOMY BOTIPOCY.
OLeHKa "Hey0B/IeTBOPUTENILHO" cTaBUTCSA ITpU MeHee 80% MpaBUJIbHBIX OTBETOB B TECTe, U/WIN MPU MOJHOTE
oTBeTa 1o 6uety MmeHee 60% 10 cpejHeapupMeTHUeCKOMY 3HAYEHHIO, W/U/TU NPU OTCYTCTBUY OTBETA Ha H000H U3
BOIPOCOB OueTa.
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ITacropT oHzA OIL[eHOUHBIX CPEJCTB
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5 10 |Pa3pen 1. Beegenue. 3 2 0 1 20 Tect
Pa3zpen 2. Oco6eHHOCTH KOHCTPYKLIMH
5 10 PITT. 2 2 2 0 0 20 Tect
HomariHee
5 10 |Pa3pen 3. 3apsAAbI TBepPAOro TOILIMBA. 2 2 2 0 0 0 3a/laHue,
Tect
5 10 Pa3gen 4. OcobeHHoCTH padouero nmpouecca 29 14 4 10 15 0 Tecr
B PATT.
5 10 |Pa3gen 5. Temiooomen B PITT. 25 10 4 6 15 0 Tect
5 10 Pazpen 6. [Tpouecc BocnyiameHeHUs 4 4 4 0 0 0 Tecr
ocHoBHoro PATT.
5 10 |Pa3pen 7. Ynpasnenue tsaroi PATT. 4 4 4 0 0 0 Tect
5 10 Paspen 8. Hpj)'-lHOCTHBIe XapaKTepUCTHKH | o 14 4 10 15 0 Tecr
KOHCTPYKI[UH.
5 10 |Pa3gen 9. Beibop napamerpoB aBurarens. | 27 12 4 8 15 30 Tect
Tecr,
5 | 10 [Pasgen 10. Tengenuuu pasutus PITT. 19 4 4] 0| 15 30 BO“EOC‘"
9K3aMeHy
Bcero 3a 10 cemectp 144 | 68 34 34 76 100
Bcero o guciunivHe 144 | 68 34 34 76 100
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Kpurepuu oneHnBaHusA

OIIK-7
Bonpocbl omkpbimozo muna:
Ne 1 CoBpemennbie Kopnyca MapmeBbix PITT Bbino/iHeHbI Hepa3beMHBIMH 10 3TO# CXeMe C MOJII0CHBIMH

O0TBepPCTUAMM Pa3HbIX AUAMeTPOB Ha Ilepe/jHeM H 3a{HeM [JHUIAX, KOHCTPYKLUI0 KOTOPbIX
HM3roTaB/JIMBAIT METO/[0M CIIUPA/IHHON M KO/IbIeBOil HAMOTKH BOJIOKOH (HUTeH, )KT'yTOB) Ha
cnerjuajabHble onpaBKu. Ha3oBuTte THI CXeMbl.

Ne 2 Ha3zoBuTe THI 3apsija

W‘P'aj;”
o4

-~

Ne 4 CKOJIBKO OTBepPCTHIi BlyBa B 3aKPUTHUYECKYI0 YaCTh COIIA JOCTATOYHO /151 00ecreyeHHs yIpaB/IeH!s o
BCeM KaHaj1am?

Ne 5 Kakue nporjeccsl Teljionepejayy y4acTBYIOT B Ilepejauye Teljia B KaMepe CropaHus?
Ne 6 Ha3oBuTe THII OpraHa ynpasJjeHHs BEKTOPOM THATCHU:

Ne 7 Ha3oBuTe THII OpraHa ynpasJjeHHs BeKTOPOM THACU:
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Ne 8

Ne 9

Ha3zoBuTe THII OpraHa yrpdB/iIeHUA BEKTOPOM TAIMU:

")
Vs

Ha3zoBure ocaoBHo# tun T3II ana PATT

Ne 10 Ec/ii moBepXHOCTH TOPeHHsI BO3PAcTaeT, TO TaKoe ropeHyue Ha3bIBaeTCs
Ne 11 BepHo /11, YTO CKOPOCTH rOpPeHHs BO3PacTaeT, ec/ii BeKTOP Neperpy3ky HanpasJ/ieH 10 HOpMaIi K

Ne 1

Ne 2

Ne 3

ropsimei MoBepxHocTH?

Bonpocbl 3akpbimo2o muna:

B KycTapHOM pakeToMope/M3Me Mo/IyYH/I0 IIMPOKOe PacpoCcTPaHeHHe caMo/ie/TbHOe CMeCeBoe TOTLIMBO
Ha 0CHOBEe HUTPATa Ka/Iusl ¥ OPraHNYECKHUX CBA3YHIIHUX, JOCTYMHBIX B ObITY (COpOUT, caxap u T. .). Kak
OHO Ha3bIBaeTcs?

1) mapmenagHoe

2) 110KOMaiHOe

3) 3edupHoe

4) KapameJibHOe
TonMBHBIE 3aps/bl ObIBAIOT:

1) 6y10uHBIMU, COOPHBIMH U CEKITHOHHBIMU
2) MOHOJIUTHBIMH, COOPHBIMHU U CEKIIMOHHBIMU

3) MOHOJIUTHEIMU ¥ COOPHBIMU
PakeTHble ABUraTe/M Ha TBEP/IOM ToOI/IMBe 110 cpaBHeHUI0 B JKP]/] umeroT ciiefyioniue 0CHOBHbIE
npeuMylIecTBa:

1) mpocToTa KOHCTPYKLWMY 1 TIPOCTOTA SKCITyaTaljiy
2) HaJIe>KHOCThb ¥ 0e30TKa3HOCTh
3) TIoCTOsIHHAsI TOTOBHOCTH K /IeHCTBUIO

4) Bce BbIIIeTIEPEUYUC/IEHHOE
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Ne 4 Kakue koHcTpyKIud PATT monyuniu HauOo/ibllee pacnpocTpaHeHue /ISl ABUTaTe/IbHBIX YCTAaHOBOK
MapuieBbIX CTyneHei?

1) MHOTOCOIIJIOBble KOHCTPYKLIMM C CUMMETPHUYHBIM pa3MellleHueM
2) OIHOCOIUIOBbIE KOHCTPYKLMU C LIeHTpa/IbHbIM PacIo/Io)KeHUeM OTHOCHUTE/IBHO 0CH KOopIlyca

3) 0AHOCOIUIOBbIE KOHCTPYKLMH CO CMELEHHBIM PACTIO/IOXKEHHEM OTHOCHUTEBHO OCH KOpITyca
Ne 5 Ha3zoBuTe 0110 COT/IOBOT0 0/10Ka B 0011l Macce kopmyca PATT?

N1-5%
2) 30— 45 %
3) 60 — 70 %

Ne 6 Ha3oBuTe 0CHOBHBIE (DaKTOPbI BJAMAIOIIHAE HA CKOPOCTH FOPeHH:
1) paBneHue B Kamepe, COCTaB TOILJIMBA, HaUa/IbHasl TeMIiepaTypa 3apsijia, HarpsbkeHue 3apsja
2) CTOMMOCTD TOIUIMBA, COCTaB TOIUIMBA, Haua/lbHasl TeMrieparypa 3apsijia

3) IJIOTHOCTh TOIUIMBA, TBEPZAOCTD TOILIMBA, COCTAB TOIUIMBA, HAPSDKEHUe 3apsiga
Ne 7 Kakoe K0/IHU€CTBO IapaMeTPOB 0/HO3HAYHO OMpe/ie/IsfieT FeOMeTPHIO LIIe/IeBOro 3apsaja?

1)2
2)4
3)6

4)8
Ne 8 HaliguTe npaBuIbHOE OTIpe/e/IeHHe:

1) CmeceBoe TBep/ioe pakeTHOe TOIJTMBO COCTOUT U3 okucauTess (60 - 80%), roprouero-ces3yroliero,
MeTaJUTMUeCKOTO FOpIoUero u A00aBoK.

2) CmeceBoe TBepZi0e PaKeTHOe TOTTMBO COCTOUT U3 okuciuress (60 - 80%), roproyero-cBs3yolero 1 He
COZIeP>KUT MEeTaJUTHUeCKOTO TOPIOYero U 06aBoK.

3) CMeceBoe TBep/j0e paKeTHOe TOTUTUBO cocTouT u3 okucsmress (60 - 80%), roprodyero-cBsizyroIero,
MeTaJl/TNueCcKoro roproyero.
Ne 9 TIpeccoBanueM MOJIy4aKTCA, IITABHBIM 00pa3oM, 3apsA/ibl PAKETHOr0 TBEPAOI0 TOIUIMBA KAaKOro THUIA?

1) BannuctutHOrO
2) CmeceBoro

3) Takoit MeTo/, He TIPUMEHSIIOT

Ne 10 CoBpemenHsle kopryca mapiteBbix P/ITT BbIno/iHeHbI Hepa3beMHBIMH I10 3TOH CXeMe C MO/ TFICHBIMHU
O0TBepCTUAMHU Pa3HbIX JUaMeTPOB Ha NepefAHeM M 3a/HeM JAHHIAaX, KOHCTPYKIIHI0 KOTOPbIX
HM3rOTaB/JIMBAIOT METO/[0M CIIHPA/IHHOM M KO/IbLeBOil HAMOTKH BOJIOKOH (HHUTeH, )KTyTOB) Ha
crerjuaabHble onpaBku. Ha3oBuTe TUII cCXeMbI:

1) Babouka
2) Kokon

3) [MaytuHa
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