





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
I'ASOJUHAMMNYECKUE HAI'PY3KWU ITPU CTAPTE

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:

IICK-09 — criocobHocTh pa3pabareiBaTh ra300TBOJSIIHE CUCTEMBI MyCKOBBIX YCTPOMCTB U yCTPOMCTBA ISt
CHWKEHUsI BO3/IeHiCTBUS TTOTOKOB ra3a pakeTHbIX JBUraTesiel Ipu cTapTe pakeT

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-09
3HAHUS:
- HAyYHO-TeXHUYeCKHe OCHOBBI ra30AMHAMUKY CTapTa pakeT;
- OCHOBHBIE TIOHSITUSI ¥ METOJOJIOTHIO Ta30iMHAMUKH CTapTa M Cr10CoObI CHYKeHHS BO3/IeHCTBUS Ha
3/1eMeHTbI CTapTOBOTO KOMIIIeKCa M CTapTYIOLIYIO paKeTy.;
YMeHus:
- @aHa/IM3UPOBaTh Pe3y/bTaThl SKCIIePUMEHTAIbHbBIX U UNC/IeHHbBIX UCC/Iel0BaHUM ra30jUHaMHueCcKuX U
IByx(a3HbIX TeUeHWH IpU CTapTe, CUIOBBIX, TEIUVIOBBIX M MHBIX Harpy3oK Ha 3/eMeHTbI CTapTOBOTO
KOMIL/IeKca
Y CTapTYIOLIYIO PaKeTy;
- 060CHOBBIBATE CIIOCOOBI CHYKEHUS ra30JUHaMUUeCKUX Harpy30K Ha pakeTy U 3JIeMeHThbl CTapTOBOTO
KOMILJIeKca. ;
HABbIKU:
- ACII0/Ib30BaHMsI HAyYHO! 1 CIIPABOYHOM JIUTEpaTypsl IPYU NIPOBEAEHUH PacueToB U
JKCIepUMEeHTa/TbHBIX UCC/Ie/I0BaHNH, aHaIr3e pe3y/IbTaToB U BEIOOpe CrIoCcOO0B CHIKEHUS Harpy30K;
- HaBBIKAMM OpPTraHU3aLUM U MPOBeJieHUsI PAaCueToB U PU3NYEeCKOro IKCTIIepruMeHTa B 06/1acTH
ra30JMHaMHKH CTapTa;
aHa/IM3a pe3y/bTaThl SKCIIepUMeHTa/IbHbIX U YUC/IeHHbIX UCCIe0BaHUH ra30juHaMuuecKux 1
IByxa3HbIX TeueHUl IpU CTapTe..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa TASOJAMHAMUWYECKUE HAT'PY3KU ITPU CTAPTE sBnsieTcss JUCLUIVIMHON
yacTH, (popMupyemoii yuacTHUKAMH 00pa3oBaTeIbHBIX OTHOLIEHUH 0/10Ka 1, MporpaMMbl MO/ITOTOBKH 110
HarpasiieHuto 24.05.01 IIpoekmupogaHue, npou3800Cmeo U 3KCnayamayusi pakem u pakemHo-KOCMUUECKux
KOMN/€eKCo8.

CopneprkaHue JTUCTIVTI/THBI SIBJISIETCSI JIOTHUe CKUM TIPO/IOJDKEHHEM TUCTIATITAH:
TEPMOYIIPYTOCTh KOHCTPYKIIVM, ®U3UKA, TEIIZIO U MACCOIIEPEJJAUA, CTPYHUHBIE
TEUEHWS, HEU30OBAPUUECKUE CTPYVHBIE TEUEHUS, ®U3UUYECKUE OCHOBBI ITYCKA,
IMIPOTPAMMUWPOBAHUE B CPEJE MATLAB, TA30BbBIE IIPUBO/Ibl CTAPTOBBIX
KOMIIVIEKCOB, MEXAHUKA XXUJAKOCTU U TA3A.

Copep>kaHue [UCLUIUIUHBI SIBAsieTCsl OCHOBOM asisi ocBoeHus aucuurivd: IIPOEKTUPOBAHUE
IMOABM)XHBIX TEXHUYECKHNX CPEJCTB, IMPOEKTNUPOBAHUE CTAPTOBBIX
KOMIUVIEKCOB HA3EMHOI'O BA3HWUPOBAHUS, IIPOEKTUPOBAHUE CTAPTOBBIX
KOMIUVIEKCOB CTPATEI'MTYECKOTI'O HA3HAYEHWS], ITPOEKTUPOBAHUE
CTAIIMOHAPHBIX TEXHUYECKUX CPE/ICTB, IIOJAI'OTOBKA K ITPOLOEAYPE 3AHINTHI N
3AIIUTA BBIIIY CKHOM KBAJIM®UKAIIMOHHOMN PABOTHL

[MpesBapuTebHBLIE KOMITETEHI[H, CHOPMHUPOBAaHHBIE Y 00yUarOIIerocs /10 Hauasa U3yueHus TUCIATUTAHBL:

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MareMaTrueckKre MOJIe/d UCCIelyeMbIX TTPOLIeCCOoB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K MTPOGheCCUOHATbHOM cdepe AesTeIbHOCTH /IS PelleHuUs
WH)KEeHEPHBIX 33134

¢ TICK-03 — crioco6HOCTh pa3pabaThiBaTh TEXHUUECKHUE 33/IaHUs Ha Pa3paboTKy CUCTEM, MEXAaHHU3MOB U
arperaroB, BXO/IAIMX B MPOEKTUPYEMOE U3/le/Iie PAKeTHOTO U/ PAaKeTHO-KOCMHUYECKOT0 KOMITIEKCa

¢ [ICK-04 — criocobHOCTE MPOBOAWTE MaTeMaTHueCcKoe MoZe/TMPOBaHye pa3pabaTbiBaeMoro U3envs u
€ro MOACUCTEM JI/Isi IPOTHO3UPOBaHUs (PYHKIIMOHUPOBAHKS, ONITUMM3AL|H, 0)KHUaeMbIX PUCKOB U
BO3MOKHBIX OTKa30B

¢ TICK-09 — crioco6HOCTh pa3pabaThiBaTh ra300TBOASIINE CUCTEMBI TTYCKOBBIX YCTPOMCTB U YCTPOMCTBA
JIJIS CHYDKEHHSI BO3/IeMCTBUSI TIOTOKOB ra3a PakeTHBIX JIBUTaTesield TIPU CTapTe PakeT



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHue Pa3je/ioB M JUJAKTHYECKHUX eJUHHUL]

BCEI'O

AypuTopHbIe
3aHATHSA
B KOHTAKTHOM
¢opme

BCEI'O
IlpakTuyeckue
3aHATHS

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

IICK-09

10

Pa3spen 1. 3agaun razopgunamMuky crapra. 1.1 O61ias XxapaKTepruCTHKa 3a/ia4 ra3o{MHaMH1KH CTapTa.
1.2. Bujbl BO3A€MCTBYS CTPYIMHBIX TeUeHHH 1 BbI3BAHHBIX UMH TeUeHUH BO3/lyXa Ha 37IeMeHTbI
KOHCTpyKLMii craproBoro komruiekca (CK) u pakery. IToBpesxxaatouuii addekr Bosaerictuid. 1.3.
TpeGoBaHus K yPOBHSIM Harpy>keHusi. 1.4. CxeMbl ra300TBe/IeHHsI IPH CTapTe PakeT Pa3THYHOro
Ha3sHaueHusl. VIX KpaTKasi XapakTepUCTHKa. [J0CTOMHCTBA U HefjocTaTki. O61acTy pUMeHeHusI.

10

Paspen 2. CTanMoHapHbie CBePX3BYKOBBIe OJMHOUHbIE H (/I0uHbIe CTPYH. 2.1. OfiHOYHAas
cBoGO/HAs CBEPX3BYKOBasi pacueTHasi CTpysi. CTPYKTypa U XapakTepuCTHKH. TypOyIeHTHOCTb.
CMellieHre, joropaHue, kekuys. 2.2. [Ipeobpa3oBaHue sHepruu B TypOY/IEHTHOM C/I0€ CMeLlIeHHsI.
TTonsiTHe 0 KOIMOropoBckoM Maciutabe. 2.3. COOTHOLIeHHs [i7ist H3MeHeHHsI CKOPOCTHOT'O Hariopa 1
SHTAa/IBINK 110 OCH CTPYH. 2.4. OMHOUHast CBOOO/IHAs CBePX3BYKOBasi HelopacipeHHast U
repepaclvpeHHast CTPysl. YlapHOBO/HOBbIE CTPYKTYPbI M M3MeHeHue TlapaMeTpoB Ha HUX. 2.5.
Oco6eHHOCTH pacrpocTpaHeH s GI0UHBIX CTPYH.

16

14

15

10

Paspen 3. BsaumopeiicTBHe CBepX3BYKOBBIX CTPy#i ¢ mperpagamu. 3.1. CTalMoHapHble U
HeCTallMOHapHbIe PeXXUMbI B3aUMO/eHCTBUS CTPYH € Mperpasoi, nepreHuKyspHoii ocu. 3.2.
Agromo/ienibHasi cxema B3aumogeiicTaust. 3.3. B3auMo/ieiicTBIe CTPYH C KOHUYECKUM ra300TpaskaTesieM.
CrpykTypa TeueHusi. 3.4. B3auMoyeliCcTBHe CTPYM C HAK/IOHHBIM OJJHOCKATHBIM ra300TpaXKareseM.
CrpykTypa TeueHus1. [ToHsTHE 0 KpUTHUeCKoit Touke. Crioco6bl OL|eHKH AaBieHui. 3.5.
B3anmozelicTBHe 6/I04HO# CTPYH € IIOCKO#H Nperpazioil. Bo3HHKHOBeHHe 06paTHBIX TOKOB. 3.6.
BsanumoyeiicTBre 610uHOIT CTPyH C 371eMeHTaMK Monty3arty6ieHHoro rasoxoza. 3.7. BsaumopelicTere
CTPYM C IIOBEPXHOCTbIO HY/IeBOI OTMETKH.

10

10

Pazpen 4. TensioBoe Bo3/eHCTBHe CTPYH PaKeTHBIX ABHraTe/iel Ha nperpapl. 4.1. Cxema
TeI/I0BOro BO3/|efiCTBUsI TP HaTeKaHWM CTPYH Ha Nperpazy, repreH/uKyIspHyto ocu. 4.2. ®aKkTopsl,
B/USIIOLIME Ha TEIJIOBO#H MOTOK. 4.3. KpuTepuanbHasi METOZMKA OLIEHKH TEI/IOBBIX OTOKOB. 4.5.
TernoBbIe OTOKU B TITHe BO3EHCTBUS CTPYH Ha Nperpajy, rneprieH/iUKy/spHyto ocu. 4.4. Cxema
Ter/I0BOro BO3/|efiCTBUsI P HaTeKaHWM CTPYM Ha HaK/IOHHY10 nperpazy. 4.5. Cxema TerjioBoro
BO3/Ie/iCTBHS IPU HaTeKaHUU CTPYHU Ha TIOBEPXHOCTD Hy/eBOK OTMeTKH. PaKTopbl, BIUSIOIMe Ha
Teru1ooTAauy. 4.6. Oco6eHHOCTH TeIIOBOro BO3/ieHCTBUS Ha KDOMKH JINCTOB MeTa/l/I006/ML{OBKH. 4.7.
MeTo/1iKa, OCHOBaHHasl Ha pacueTe Te4eHHH B IOrpaHMYHOM CJloe.

11

10

10

Paspen 5. Ily1bcanuoHHOe M aKyCTHYECKOe BO3/ieHCTBHe CTPYH PaKeTHBIX ABUraTe/ied Ha
CTapTOBbIH KOMIUIEKC U pakeTy. 5.1. OCHOBHbIe XapaKTepUCTHKH Iy/bCali1ii aB/eHust Kak
c/lyyaidHoro rporiecca. 5.2. AKyCTHYecKoe 13/ydyeHue cTpyd. MeToAMKY OLieHKH . 5.3. Pusnyeckue
TIPOLeCChI, BbI3bIBAIOIIME ITy/IbCALIMN JaB/eHus Ha rperpaie. 5.4. VI3MeHeHue criekTpa 1 o61ero
YPOBHSI My/bCaLUi laB/eHus Ha Tperpajie 1o Mepe rozbeMa paketsl. 5.5. [TomysMmnupuyeckas
MeTO/1Ka OL|eHKH 0011jero YpoBHs U CTIeKTPaIbHOH MIOTHOCTH Ty/bCALHH JaB/IeHHst Ha HAKTIOHHOM
OJJHOCKaTHOM ra3ooTpaxarese. 5.6. [TonyueHue peanusanuy JaBneHus: Ha IOBEPXHOCTU
rasooTpaxaressi. 5.7. [ly/nbcaljioHHbIe PeXXHUMBI B3aUMOZeHCTBHS CTPYH € mperpajgamu. 5.8.
AKycTHueckoe BO3/e/iCTBHe Ha CTapTYIOLLyI0 pakety. [IpUunHbI U criocoObl CHIDKeHUs. 5.9. MeTozb!
CHIDKEHUS! ITy/IbCALIMOHHBIX M aKyCTHYeCKHUX Harpy3ok.

11

10

10

Pa3pen 6. HectanoHapHbIe IPoLiecchl MPH 3anycKe PaKeTHOI'0 /IBUTaTe/is U BbIX0/le HA OCHOBHOM
pexxuM TAru. 6.1.I1polieccel Npy 3amycke pakeTHOro Jpuraress. 6.2. PacrnpocTpaneHue NpsiMbIX U
OTPa’KeHHBIX ITyCKOBBIX BOJH. 6.3. Peau3aliyisi OTPHIBHOTO 1 6e30TPHIBHOIO PeXKMMa TeueHus Ha cpese
coruia. [TepecTpoiika TeueHust. PasButre cBepx3ByKoBO#i CTpyH. 6.4.I1y/bcaruoHHble peXxuMbl. OddeKT
TMaysnna. 6.5. PasBuTHe TeueHHs B 110JTy3ar/ny6/IeHHOM CTapTOBOM pa3pe)xeHHH. Pa3bl MOBBILIEHHOTO
[iaB/IeHust ¥ paspexxensi. 6.6. TIpo6iemMa JOHHOTO pa3peXkKeHHsi K METO/|bI ee PeLleHHsl.

10

Paspen 7. MHHOMETHBIi CTapT M CTapT U3 MPOTOYHOr0 KOHTeiHepa. 7.1. TpeGoBaHusl K r1apaMeTpam
B [I0JPaKeTHOM 0ObeMe TIPK MUHOMETHOM ctapTe. 7.2. Crioco6bl cTabu/IM3aLiK JaB/IeHus B
rogpakeTHoM obwveme. 7.3. IIpobema GesyzapHoro Beixoaa. 7.4. [Ipobiema packyrnopku. 7.5. 3atekaHue
CTpyii B KOHTeliHep nocJie 3amycka PJI. 7.6. Oco6eHHOCTH MPOLIeCcCcoB NP CTapTe U3 IIPOTOUHOI0
KOHTeliHepa. 7.7. Harpy3ku Ha pOTOYHbIH KOHTelHep Npu cTapTe.

10

Paspen 8. Micnons cucTeM JJISl CHHDKEHMS TeIJIOBBIX, CH/IOBBIX M
aKyCTHYeCKHX Harpy3oK npu crapre. 8.1. CXeMbl BOZI0NOJauu TNIPU CTapTe OTeYeCTBEeHHBIX 1
3apy0e)XHbIX paKeT KOCMUUeCKOro HasHaueHws1. 8.2. O6Lijasi xapaKTeprucTHKa B3aUMOZeiCTBYs rasa ¢
KarusiMu Bogipl. 8.3. dusnueckast KApTHHA NPOLIeCCOB NPH BHYTPUCTPYHHON U BHEILIHE CTPYHHOM
Bogiorioziave. 8.4. Vicriosib30BaHHe BOZOTIOAAYH [/1si CHUKEHHSI CUJIOBBIX M TEIUIOBBIX Harpy30K Ha
3/1eMeHThbI CTapTOBOro KoMruieKca. 8.5. VIcrob3oBaHHe BOZONO/IauH /1S CHYDKEHHMsT aKyCTHYeCKHX
HAarpy30K Ha CTapTYIOL[YIO PaKeTy.

10

10

10

Paspen 9. IIponeccebl B ra3oBbIX NPHUBOJAAX CTAPTOBBIX KOMIIIEKCOB. 9.1. OCHOBHbIe 3/1eMeHThbI
ra3oBbIX IPUBOZOB. 9.2. OCHOBHbIE M0/I0)KEHHsI HY/IbMEePHON MaTeMaTHueCcKOH MOZe/TH ra30BbIX
TIpUBOZOB. 9.3. ypaBHeHl/IH, OINHMChIBAIOIIMe TOpeHre TBepAO0ro TOIvIkBa. 9.4. YpaBHerm, OIMMChIBarOIMe
UCTeueHMe rasa 13 obbema B 06beM. 9.5. VIHTerpasbHbIe ypaBHEHHUs MacChl, KOHL|EHTPALAX ¥ SHePriuu
1u1st 06bemoB. 9.6. MunomeTHasi cxema crapra. [Ipo6iema 3a6poca gasnienust. 9.7. KaranynibrHasi cxema
crapra.

20

16

20

10

Pa3pen 10. KomniiekcHoe Bo3AeiiCTBHe CTPYHHBIX TedeHHil IPH CTapTe Ha 3/IeMeHThI CTapTOBOr0
KoMITeKca 1 pakety. 10.1. O61wast XapakTepHUCTHKa KOMILUIEKCHOTO Bo3zielicTBUs. Ero cocrapmsiomnye u
vx nopexxzaroiuii spdexr. 10.2. 30HbI Ha TOBEPXHOCTSAX CTAPTOBOIO KOMIIIEKCA M PAKeThI,
TI0/jBeprarolyecs: HauboJiee HHTEHCHBHOMY BO3/1efiCTBHIO IIPU CTapTe /151 PasHbIX cxeM ctapTa. 10.3.
XuMHuecKoe U 3po3MOHHOe Bo3zeiicTBus. 10.4. 3aTekaHHe rasa 1o JMCTbl MeTanio06muoBku. 10.5.
HecranyoHapHsIi Nporpes JTMCTOB MeTan10061LoBKH. 10.6. TepMoHanpsbkeHUst ¥ TepMozedopMaLiiu.
TTnactnueckue fedopmanyn. BinsiHve cxeMsl 3akperiieHus MctoB. 10.7. KBasucraloHapHble
CHJ/IOBbIE HArpy3KH Ha 3/1eMeHTbl KOHCTPYKL{MM CTAapTOBBIX KOMILJIKCOB [/ pasHbix cxem crapra. 10.8.
YapHOBO/THOBbIE HArpy3KU Ha pakeTy U 3/1eMeHTbI KOHCTPYKLIMM CTapTOBBIX KOMILJIEKCOB /71 PasHbIX
cxem crapra. 10.9. IlynbcarioHHbIe Harpy3ku Ha pakeTy U 371eMeHTbl KOHCTPYKLIMH CTapTOBBIX
KOMII/IEKCOB /1St pa3HbIX cxeM cTapta. 10.10. ITnactnyeckue AehopMariii TMCTOB METa/LIO06/UIIOBKH.
10.11. ITpoyHOCTb ¥ MaJIOLIMK/IOBAsl YCTa/NOCTh 371eMeHTOB KOHCTPYKLUY, TT0[BePraroLuXCst
ra3’ofMHaMH4eCKOMY BO3/e/iCTBHIO IPU CTapTe.

Bcero 3a 10 cemecTp

108

34 34

74

100

Bcero o AuCHUIIMHE

108

34 34

74

100




3.2. AyAuTOpHBII MPAKTUKYM

Oonem,
Ne Homep u HaniMeHOBaHHe pa3jesa
o/ [ — Tema NpakTU4YeCKOro 3aHATHUS aya.
4acoB
1 |Pa3pmen 1. 3apaun ra30JiHaMHKHU CTapTa. Obuast xapaxTeprCTiKa 334 2
ra3o/JuHaMUKHU CTapTa.
7 Paszpen 2. CrtauoHapHble CBEPX3BYKOBBIE CrauuoHapHbIe CBepX3BYKOBbIe OIMHOYHbIE 2
OJJUHOUHbLIE U OJIQUHBIE CTPYH. 1 BI0UHbBIE CTPYU
3 Pasgen 3. B3aumogelicTBHe CBePX3BYKOBBIX BsaumogeiicTBue CBepX3BYKOBBIX CTPYH C 7
CTpYyH C mperpajgamu. rperpajgamu
4 Pazgen 4. TerioBoe Bo3/jeiicTBYe CTPYyH TersioBoe BO3ZeliCTBIE CTPYIl paKeTHBIX ’
pakeTHBIX [IBUraTesiel Ha Mperpajbl. JIBUTaTesiel Ha rperpasbl
Paspen 5. IlynbcaijioHHOe U aKyCTHYeCcKoe ITynbcanoHHOe U aKyCTUYeCKoe
5  |BO34eiCcTBUe CTPYU pakeTHBIX [IBUTAaTe/lell HA  [BO3JEMCTBUE CTPYW PAKeTHBIX [IBUTATe/Iei 3
CTapTOBBIA KOMILIEKC U paKeTy. Ha CTapTOBbIA KOMILIEKC U PaKeTy.
Paspen 6. HecTalyioHapHble Npo1jecChl TIpU HecranmonapHsIe TIpo1jeCcchl Py 3arycke
6 [3alycke pakeTHOrO [BUraTesisl U BbIXOJe Ha PaKeTHOrO BUraTesisi ¥ BbIXO/e Ha 4
OCHOBHOMW PEKUM TATH. OCHOBHOW PeXUM TATH
v Pasgen 7. MUHOMeTHBIH CTapT ¥ CTapT U3 MUHOMETHBII CTapT U CTapT U3 MPOTOUHOTO 4
[POTOYHOIO KOHTeHHepa. KOHTeliHepa
Pa3nen 8. Vicnonb3oBaHue crcTeM Bogorofaun (Mcrosib30BaHye CUCTeM BOAIOTIOAAYM /IJIsT
8  |[/1s1 CHIDKEHUS TelJIOBbIX, CUJIOBBIX U CHW)KEHUSI TeIUIOBbIX, CUIOBBIX U 4
aKyCTHUUeCKUX Harpy3oK MpH CTapTe. aKyCTHUUeCKUX Harpy3oK Mpuy cTapTte
9 Pazmen 9. Ilpotiecchl B ra30BbIX MPUBOAX [potiecchl B ra30BbIX MPUBOJAX CTaPTOBBIX 4
CTapTOBBIX KOMILJIEKCOB. KOMILJIEKCOB
Paznen 10. KomriiekcHoe Bo3elicTBIE KowmriiekcHoe Bo3ielicTBYE CTPYMHBIX
10 |cTpyMHBIX TeueHHI MPU CTapTe Ha JIeMEeHTbl  |TeueHHWH MpU CTapTe Ha /1IeMeHThI 7
CTapTOBOTO KOMILJIEKCA U PaKeTy. CTapTOBOIO KOMILJIEKCA U PaKeTy
Bcero 3a 10 cemectp 34
3.3. CamocronaTenbHast padora crygenra (CPC)
Ne Oo0neMm,
o/ Homep u HaumeHOBaHMe pasjiesia AUCHMILIMHbI Copep)xaHue yueOHOro 3aiaHus 4aCoB
CamocTosiTesIbHOe U3yyeHue
1 |Pa3pmen 1. 3ajaun ra3ogMHaAMUKH CTapTa. IUJAKTUUeCKOM euHULBI 1.4 1o 2
yuebHO uTeparype
2 IToBTOpeEHue pasnesnos 4-5 U3 Kypca 8
Pasgen 2. CraijpioHapHbie CBepX3ByKOBbIe OfiHOUHbIe | CTpyiHbIe TeueHus"
3 U O/104HBIe CTPYH. BrimonHenve vactu 1 JJoMariHero 6
3azianus Nel
CamocTosiTesIbHOE U3yueHue
4 . . JWJIaKTUUeCKUX eauHul] 3.2-3.4 1o 4
Paspen 3. B3auMmogelicTBre CBEPX3BYKOBBIX CTPYH C o
yueOHOM uTeparype
5 Hperpasami. Brinonnenue yactu 2 [lomailiHero 4
3azianuns Nel
CamocTrosiTebHOE U3yUeHUe
6 . . JuAaKkTUUecKux eaunui] 4.1-4.3 1o 4
Pazpen 4. TerioBoe BO3#eNCTBHE CTPYU paKeTHBIX BHOM THTEDATVDE
JIBUTaTesiell Ha rperpajpbl. yae paTyp
v Brimonnenuve yactu 3 [JomaiiiHero 5
3azaHus Nel
CamocTosiTeTbHOE U3yUeHue
8  |Pazgen 5. [y/bcaliOHHOE U aKyCTHUECKOe JUAaKTUUeCKUX eluHUI] 5.1-5.3 110 3
BO3/IeMCTBUe CTPYM paKeTHBIX JIBUTaTesiel Ha yueOHOM UTeparype
9 CTapTOBBIM KOMILJIEKC U PaKeTy. Brimonnenuve yactu 4 [JomaiiHero 5
3aziaHust Nel
Pa3nen 6. HecTaljoHapHbie poLieCChl Mpu 3amycke  |CamMoCTOSITe/IbHOe U3yUueHUe
10 |pakeTHOro JBUTaTe/si U BbIXO/le Ha OCHOBHOM peXXuM |IUaKTA4YeCKUx equHul] 6.1-6.3 1o 4

TATHU.

yueOHOH uTepatype

7




11 |Pa3pmen 7. MUHOMETHBIN CTapT M CTapT U3 MPOTOUHOIO |I3yueHue [UaKTUUeCKUX eUHMUL] 5

KOHTeliHepa. 7.1, 7.2, 7.7 no yuebHOI1 muTepaType
Paspen 8. Vicnonb3oBaHue cucTeM Bogomnogaud 4yt |CamMOoCTOSITe/IbHOE U3yUeHHe
12 |cHWKeHH TeIUIOBbIX, CUJIOBBIX U aKyCTHUYeCKUX aupakthueckux enuaun 8.1-8.2 o 6
Harpy3oK IpU CcTaprTe. yueOHOl uTeparype
CaMocTosITeIbHOE U3yUeHue
13 JUIaKTAYeCKUX enHUL] 9.6-9.7 110 4
Paspen 9. Ilponeccel B ra3oBbIX NPHUBOJAX CTAPTOBBIX o
yueOHOM uTeparype
KOMILIEKCOB.
BeinosiHeHue foMalliHero 3aZ,aHust
14 12
Neo2
Pazgen 10. KomriiekcHOe Bo3jeHiCTBYE CTPYMHBIX CamocTosiTesTlbHOEe U3yueHue
15 |TeueHuii IIpU CTapTe Ha 3JIEMEHTHI CTAPTOBOTO manakTraeckor equHuIbl 10.10 110 2
KOMII/IeKCa U PaKeTy. yueOHOM UTeparype
Bcero 3a 10 cemecTp 74
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUITIVINHBI
CEMECTP HEJAE/IN CEMECTPA
1/ 2 |3/ 4|5/ 6| 7 (89101112 /13|14 |15| 16 17
10 o3| o3| (op| a3 ap 3 P Bomnp.Iud.3au, aud. 3au.

YcnoBHble 0603HaUEHUS:

P — nuarHocTrueckasi paboTa;

I3 — nomairHee 3ajaHue;

Bomp./lud.3au — Bonpocs! K fuddepeHIMpOBaHHOMY 3aueTy;
mud. 3au. — auddepeHIMPOBAHHBIMN 3a4erT.

Tekymuid KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB IMPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTepPBaJbl B
ciefyroumx popmax:
e UAarHOCTUYeCKas pabora;
e JOMalllHee 3a/laHue;
e BOMpOCHI K JuddepeHIIMPOBaHHOMY 3aueTy.

IIpomexxyTouHas arTecTanus IIPOBOJAUTCS B hopMax:
e muddepeHMPOBaHHBIN 3ayUeT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

—_

.. Teopust nnactuunoctu. CII6.BI'TY "BOEHMEX" um. . ®. YctuHoBa, 2018, am1. pec.
. . TexHonmornyeckue 00BEKTHI Ha3eMHOUM MH(PACTPYKTYPhl paKeTHO-KOCMUYeCKOW TeXHUKHU. M.:

Monurpadukc PTIK, 2005, 351. pec.

3. . Texnonoruueckre 06beKThI Ha3eMHOM MH(PACTPYKTYPbl PAKETHO-KOCMHUUECKON TeXHUKHU. M.
IMomurpadukc PTIK, 2006, 3m1. pec.

4. A. TI. Mamntakos, P. B. KpacunsHukoB. . @usnueckue ocHOBbI mycka. CI10.BT'TY "BOEHMEX" um. 1.
®. YcrtuHoBa, 2018, 26 3K3.

5. A. T1. Mamrakog, P. B. Kpacuneaukos. . dusnueckue ocHoBbl mycka. CI16.5T'TY "BOEHMEX" um. /1.
®. YcrtuHoBa, 2018, 551. pec.

6. B. B. CaxuH, E. M. I'eprman, U. B. Terepuna. . Ternonepesgaua. CIT6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2020, 86 3Kk3.

7. E. B. Adanacees, B. 1. Banoban, C. B. Boobiies. . CTpyKTypHO-3/IeMEHTHOE MO/IeTMPOBAHHUE
ra3ofuHaMuueCcKuX nporeccoB rnpu crapre paket. CI1I6.5I'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2004,
175 3K3.

8. K. H. Bosnkos, B. H. EmenbsiHoB. . [IByxdasHsie Teuerus. CI16. 5T TY "BOEHMEX" um. 1. ®.
Ycrtunoga, 2005, 3. pec.

9. K. H. Bonkog, B. H. EmenbsiHoB, B. A. 3a3umMko. . TypOy/ieHTHbIE CTPYH - CTaTUCTUUYECKHE MOJIE/N U
MOZleTMpOBaHue KpPymHbIX Buxpei. M.: ®U3MATIINT, 2013, 30 k3.

10. K. H. Bonkos, B. H. EmenbsHos, 1. B. TerepuHa. . ['a30Bble TeueHUs B COIJIaX 3HEProyCTaHOBOK. M.:
OU3MATIINT, 2017, 50 3K3.

11. }O. A. Kpymos, B. II. 3ro3/1ukos, b. E. CununbiukoB. . CUCcTeMbl KaTany/IbTHPOBaHUs PakeT.

CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2010, 371. pec.

N

5.2. JononHuTe/bHas MTeparypa 1o AUCLUILIIHE:

1. K. H. Bonkos, B. H. EmenbsiHoB, A. W. LIBeTKOB. . AKyCTHUeCKIe B3aUMO/IeMCTBYS B Ta30BBIX ITOTOKAX.
M.: DU3MATIINT, 2021, 3 3K3.

2. FO. ®. JutsikuH, JI. A. Knsiuko, b. B. HoBukoB. . PacnibuiiBanue >xukocTeid. M.: MallimHoCTpoeHue,
1977, 1 3Ks.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyoTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOW ceTd "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIITUHLI, 31eKTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHsb;
2. https://urait.ru/ — I'naBHas — O6pa3oBaresibHas miardopma FOpaiit. 11 By30B U CCY30B..

CoBpeMeHHbIe TPOQecCHOHaIBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatjnoHansHas ssekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 371ekTpoHHas 6rbaoTeka Poccutickoro doHza
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAaHUH.

I/IH(bOpMa]_[I/IOHHbIe CIIpaBOYHbI€ CUCTEMBI:

1. Texakcriept — ViHGbOPMaIMOHHBIN TIOPTal TEXHUYECKOTO peryvpoBaHusi: HopMel, ipaBuia, CTaHAApThI
Pd;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM reHepaiuu BI'TY "BOEHMEX" um. /1. ®. YCTHUHOBa;

3. http://www.consultant.ru/- KoncynsrantILntoc- nH(OpMaIiioHHbIH ITOpTa ITPaBOBOM MH(POPMALUH.

5.5. IIporpaMMHOe obecrieueHue:

1. Matlab 2015a SP1.



5.6. ladopmalioHHbIe TEXHOIOTHH:

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

6.1. IlpakTHYecKue 3aHATHUA:
1. Matlab 2015a SP1.

6.2. Ilpouee:

1. pabouee mMecTo TperofaBare/isi, OCHAIllEHHOe KOMITBIOTEPOM C JOCTyroM B VIHTepHeT;
2. pabourie MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C AOCTYIOM B VIHTepHeT, npeHa3HaueHHbIe
I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.

11



ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
TA3OAMHAMUWYECKWE HATPY3KH ITPU CTAPTE

AnHoTanusa paboueii nporpaMMsl

Ouctuminia TASOAUHAMMYECKUE HATPY3KU IIPU CTAPTE spnsercs AUCLUILUIMHOU
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHWH 0/10Ka 1, MporpaMMebl MOTOTOBKH T10
Harpapsienuto 24.05.01 IIpoekmupoeaHue, npou3go0Cmeo U 3KChIyamayus paxkem U pakemHO-KOCMUUECKUX
Komnaekcog. [ucuurnivHa peanu3yeTcss Ha (¢akynsrete A PakeTHO-kKocMuueckod TexHWku BI'TY
"BOEHMEX" um. [1.®. Ycrurosa kadezapoii A4 CTAPTOBBIE TEXHUYECKUWE KOMIIJIEKCHI PAKET U
KOCMMYECKUX AIIITAPATOB.

JucrurivHa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
TICK-09 criocobHOCTh pa3pabarhiBaTh Ta300TBOJAIIHE CHCTEMBI MYCKOBBIX YCTPOMCTB M YCTPOHCTBA IS
CHWKEHMS BO37IeHiCTBUS [TOTOKOB ra3a pakeTHBIX JBUTaTesIeil [IPU CTapTe paker.

Cojep)kaHye [UCLIMIVIMHBI OXBaTbIBAeT KPYI BOIIPOCOB, CBSI3aHHBIX C ra30WHAMUYECKHMMM Harpy3kamy,
BO3HUKAIOIIMMU TTPU paboTe ABUTaTeLHON YCTAaHOBKU:

1) 3HaKOMCTBO C BHJaMU r'a30JUHaMHUeCKMX TIPOLIeCCOB, MPOMCXOSLIMX TIPH 3aIlyCKe U paboTe ABUraTebHON
YCTaHOBKY;

2) u3yueHue pa3IMYHbIX BUJIOB Harpy3okK, JeMCTBYIOLIMX Ha pakeTy, Ha 3JIeMEeHTbl CTapTOBOIO COOPY>KEeHUsI
TIpY pas/MYHBIX CXeMax CTapTa pPakeTbl;

3) u3yueHue Criocob0B CHIKEHMsI Pa3/IMYHOTO pozia ra30[MHaMUYeCKHX Harpy3oK, AeHCTBYIOLMX Ha PakeTy U
CTapTOBOE COOPYIKEeHHe.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BUABI KOHTPOJIA:

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTYZeHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
e JIOMalllHee 33/]aHue;
e BOMPOCHI K ArdepeHIIMPOBaHHOMY 3aueTy.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMmol AWUCIUTUTUHBI
TpeyCMOTPEHBI MpakTUUecKue 3aHsTus (34 u.), caMocTosTebHasA paboTa ctyaeHTa (74 ).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TA3OAMHAMUMYECKWE HATPY3KH ITPU CTAPTE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

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

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

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

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

HaumeHnoBaHue padoTbI

PexkomeHpiyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. 3agaum ra3oJuHaAMMKHU CTapTa.

CamocrosTensHoe
M3ydeHue AuaKThuUe CKOU

. Texnonornueckrie 06beKTbI Ha3eMHON MH(GPAaCTPYKTYPhI
pakeTHO-KocMHuueckoit TexHuku: M.: TTomurpaduke PITK, 2006
3
A. T1. Marmrakos, P. B. KpacunbHuKOB. . dusnueckue 0CHOBBI
nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHora, 2018 (1)

JomariHero 3aganus Nel

enuEMIEI 1.4 110 yue6HOl A. I1. Mamrrakos, P. B. KpacuibHuKOB. . @Usnyeckre 0OCHOBBI 2
nI/ITepaType; nycka: CII6.BT'TY "BOEHMEX" um. []. ®. Ycrunora, 2018 (1)
E. B. Adanacwes, B. 1. Banoban, C. B. BoObies. .
CTpyKTypHO-3/71eMeHTHOe MOZle/IMpOBaHue ra3ouHaMu4eCKUxX
riporjeccos mipu ctapTe paket: CIT6.BI'TY "BOEHMEX" um. /1.
®. YctunHoBa, 2004 (1)
Wroro no pasgeny 1 2
Paspen 2. CtanoHapHbIe CBePX3BYKOBbIE OJUHOUYHBIE U 0/I0UHBIE CTPYH.
E. B. Adanacees, B. 1. Bano6an, C. B. Bobbiies. .
[ToBTOpEHME pa3nenoB 4-5
13 kypca "CTpyHiHbie CTpyKTypHO-371eMeHTHOe MOAe]'II/IPOBaHI/Ie"FaBOAI/IHaMI/I:;IeCKI/IX 8
TeueHis" nipotieccoB Tipu crapte pakeT: CII6.BI'TY "BOEHMEX" um. 1.
®. YctuHoBa, 2004 (3-4)
K. H. Bosnkos, B. H. EmenssHoB, B. A. 3a3uMKo. .
Brmomenye gacTy 1 TypOy/neHTHbIE CTPYH - CTaTUCTUUYECKHe MOZIe/TN 1 6
HAomaiero saaanus Nel MO/Jle/TMpOBaHye KpymHbIX BUxpeit: M.: ®U3MATIINUT, 2013 (3)
Wroro no pasgeny 2 14
Pa3fen 3. BauMojeiicTBUe CBepX3BYKOBBIX CTPYH € mperpajamMm.
A. I1. Mamrrakos, P. B. KpacuibHuKoB. . @Usnyeckre 0OCHOBBI
CamocrosiTesnbHOe nycka: CIT6.BI'TY "BOEHMEX" um. /1. ®@. YcruHosa, 2018 (3)
U3ydeHue IuJakKTHieCKuX K. H. Bosnkos, B. H. EmennsHoB, B. A. 3a3uMko. . 4
equnnL 3.2-3.4 1o yueGHOM TypOy/ieHTHBIE CTPYH - CTATUCTHUECKHE MOJEH U
Jireparype MO/le/TMpOBaHMe KPYMNHBIX Buxpeit: M.: ®DU3IMATIINT, 2013 (5)
E. B. Adanacees, B. 1. Banoban, C. B. BoObiiiies. .
BAIIOIHEHHE YacTH 2 CTpyKTypHO-371eMeHTHOe MO/le/ITMpOBaHue ra3oMiHaMuy4e CKUX
TMomamsero 3azanms Nel nipotieccoB Tipu crapte pakeT: CII6.BI'TY "BOEHMEX" um. 1. 4
B @. YctunHoBa, 2004 (3)
Wroro no pasgeny 3 8
Pa3pen 4. TenyioBoe Bo3eiicTBHE CTPY#l paKeTHBIX JBUrare/ied Ha Iperpajbl.
CamocTrosiTe/IbHOe B. B. CaxuH, E. M. l'epiiuman, U. B. Tetepuna. .
n3yuenue augaktuueckux | Tertonepegaua: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa, 4
enuuur] 4.1-4.3 mo yueOHOM 2020 (4)
JTeparype A. TI. Mamrrakos, P. B. KpacunbHUKOB. . @usryeckue OCHOBBI
BhbInoHeHye yacTu 3 nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018 (4) 5

. TexHonornueckue 00BHEKTHI HA3eMHOU UH(PPACTPYKTYPhI
pakeTHO-KocMuueckoit TexHuku: M.: TTomurpaduke PITK, 2005

13




3
A. I1. Mamrrakos, P. B. KpacuibHukoB. . @Usnyeckre 0OCHOBBI
nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHora, 2018 (4)
E. B. Adanacnwes, B. 1. Banoban, C. B. BoObiies. .
CTpyKTypHO-371eMeHTHOe MO/le/TMpOBaHue ra3ofjJMHaMuye CK1X
riporjeccos mipu crapte paket: CIT6.BI'TY "BOEHMEX" um. /1.
@. YcturHOBa, 2004 (5)

Wrtoro no pa3geny 4

9

Pazpen 5. IlynbcaijuoHHOe M aKyCTHYeCKOe BO3/ieiiCTBHe CTPYH pPaKeTHBIX JBUrarejied Ha CTapTOBbIM

KOMILJIEKC U paKeTy.

CamocTrosiTe/IbHOe
v3yueHue AWaKTHue CKUX

A. I1. Mamrrakos, P. B. KpacuibHukoB. . @Usnyeckre 0OCHOBBI
nycka: CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHora, 2018 (6)
K. H. Bosikos, B. H. EmenbsiHoB, A. U. L]BeTKOB. .

equHML] 5.1-5.3 110 yue6HO# AxycThuecKue B3auMO/IeMCTBYSI B Ia30BbIX IIOTOKax: M.: 3
nuTeparype OU3MATIINT, 2021 (3-4)
. TexHonornueckrie 06beKTHI Ha3eMHOM UH(PACTPYKTYPhI

pakeTHO-kocMuueckoit TexHuku: M.: [Tonmurpadukc PIIK, 2006
Brinonxenue yactu 4 ®3)
TlomaruHero 3azanust Nel A. I1. Mamrrakos, P. B. KpacuibHukoB. . @usnyeckye 0CHOBBI 5

nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHosa, 2018 (6)

Wroro no pa3geny 5 8

Pazgen 6. HecTranmoHapHbIe MpoLecchl NPH 3anycke PaKeTHOT0 BUraTe/is M BbIX0/Je HA 0CHOBHOM

PE€XUM THAI'H.

CamocTosTebHOe
U3yueHue JUJaKTHdeCKUX
enuHuI] 6.1-6.3 1o yueOHOM
JIUTEpaType

A. T1. Marurakos, P. B. KpacunbHukoB. . dusnueckue 0CHOBBI
nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHora, 2018 (5)
K. H. Bonkos, B. H. Emenbsanos, 1. B. Terepuna. . ['a3oBeie
TeueHus B COIJIaX 3HeproycraHoBok: M.: ®U3MATIINT, 2017
4)

A. T1. Mawrrtakos, P. B. KpacunbHUKOB. . ®U3ruecKkue OCHOBBI
nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. Yctunora, 2018 (5)
. TexHonoruueckre 00bEKThI HA3eMHON MH(MPACTPYKTYPbI
pakeTHO-kocMuueckoit TexHuku: M.: [Tonurpadukc PIIK, 2005

3

Wrtoro o paspeny 6

Pa3gen 7. MUHOMETHBIN CTapT U CTapT U3 MPOTOYHOr0 KOHTelHepa.

N3yueHue aupakTrue CKUX
equnul] 7.1, 7.2, 7.7 no
yueOHOI JTuTeparype

A. T1. Mawrrakos, P. B. KpacunbHukoB. . ®u3nueckue 0CHOBBI
nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. ¥YctuHoBa, 2018 (6)
A. T1. Mamrtakos, P. B. KpacunbHUKOB. . ®U3nyecKue OCHOBBI
nycka: CIT6.BT'TY "BOEHMEX" um. []. ®. YctuHora, 2018 (6)
E. B. Adanacees, B. U. Bano6an, C. B. Bobbiies. .
CTpyKTypHO-3/IeMEHTHOe MOZeIMPOBaHre ra30AuHaMHuye CKUX
nipotieccoB Tipu crapTe pakeT: CII6.BI'TY "BOEHMEX" um. 1.
®. YctuHoBa, 2004 (6)

Wrtoro no paspeny 7

5

Pa:men 8. cno1ib30BaHHe CHCTEM BOAOIIOAQYM /IA CHU)KEHUA TEIJIOBBIX, CWIOBBIX H dKYCTHYECKHUX

Harpy3oK IpH cTapre.

CamMocTosiTenbHOe
H3yuyeHue JUAaKThuuyeCKUX

. TexHonornueckre 00bEKTHI HA3eMHOM UH(PPACTPYKTYPbI
pakeTHO-KoCMHUUYecKo# TexHuKU: M.: TTomurpaduke PITK, 2005

3

ey 8.1-8.2 110 YueGHoi K. H. Bonkos, B. H. EmenbsiHoB. . [IByxda3Hbie TeueHUs: 6
TepaType CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHosa, 2005 (3)
1O. @. Outskun, JI. A. Knsiuko, b. B. HoBukoB. . PacnibiiiBanue
>kuakocreii: M.: MaimmHoctpoenue, 1977 (2-3)
Uroro no pa3geny 8 6
Pa3pen 9. Ilponecces! B ra3oBeix NPUBOJAX CTAPTOBBIX KOMILJIEKCOB.

CamocTosiTe/IbHOe A. IT1. Marurakos, P. B. KpacunbHukoB. . dusnueckue 0CHOBBI
u3ydyeHue qunakTiyeckux |mycka: CI16.BT'TY "BOEHMEX" um. [I. @. YctuHoBa, 2018 (6) 4
equHUL] 9.6-9.7 1o yueOHOH 1O. A. Kpyrnos, B. I1. 3103/11KoB, b. E. CUHUIBIIUKOB. .
Jreparype Cucremsl KaramysnsripoBanus paket: CI16.BI'TY "BOEHMEX"
BLINO/IHeHKe JOMaLIHero uMm. [1. ®. Yerunosa, 2010 (1,4) 12

3aziaHus Ne2
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Wroro no pa3geny 9 | 16

Pa3pen 10. KomniekcHoe Bo3eiiCTBHe CTPYHHBIX TeUeHUH NP CTapTe Ha 3/1eMeHThbI CTapTOBOI0
KOMII/IeKCa U paKeTy.

CamocrosiTesibHOE . Teopust nactiunoctu: CIT6.BT'TY "BOEHMEX" um. []. ®.
H3yyeHue AUAaKThUe CKOU YctuHoBa, 2018 (3) 2
enuuuipl 10.10 1o yue6noii| A. I1. Mamrrakos, P. B. KpacuisHUKOB. . @U3nuecKye 0CHOBBI
JuTeparype nycka: CIT6.BT'TY "BOEHMEX" um. /. ®. Ycrunora, 2018 (5)

Wroro mo paszgeny 10 2
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TA30JUHAMMNYECKUE HAT'PY3KU ITPY1 CTAPTE

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta

e BONPOCHI K ArdepeHIIIPOBaHHOMY 3aueTy;
e JOMalllHee 3a/]aHue;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocs! k guddepeHurpoBaHHOMY 3aueTy

1. CxeMsbl ra300TBe/|eHHs B CTApPTOBBIX KOMILIEKCAX.
2. OpuHOYHas cBOOOIHAsA CBePX3BYKOBas pacueTHas cTpys. CTPYKTypa U XapaKTepUCTUKU. TypOyIeHTHOCTb.
CwmerieHue, foropanue, xekiyst. [Ipeobpa3oBaHrie sHepruu B TypOy/IeHTHOM cJioe cMelieHus. IToHsATHe 0
Konmoroposckom maciurabe.
3. CooTHoOILIeHUS [/ U3MeHeHNs CKODOCTHOTO Haropa U SHTaJIbIUU M0 0CH 0CeCUMMeTPUUHON CTalliOHapHOM
CBEPX3BYKOBOH CBOOOIHOM CTPYH
4. OpguHouHasi cB0OO/Hast CBePX3BYKOBasi HeZlopacllvpeHHasi 1 IepepaciivpeHHasi CTpysi. YapHO-BOJTHOBbIe
CTPYKTYPBI U U3MeHeHe [1apaMeTpPOB Ha HUX.
5. OcobeHHOCTH pacripocTpaHeHHst O/IOYHBIX CTPYH. ByiusiHue BeTpa Ha pacrpocTpaHeHHe CBOOOTHBIX
OAMHOYHBIX 1 O/I0YHBIX CTPYH
6. CraljoHapHble ¥ HeCTal[iOHapHbIe Pe;KUMbI B3aUMOZECTBUS CTPYH C Nperpazoi, nepreHUKy/IspHOi 0CH.
ABTOMOJIe/TEHAs CXeMa B3auMO/leCTBUS.
7. BaumMogelicTBUe CTPyH C KOHUYeCKUM rasooTpakaresieM. CTpyKTypa TeueHus
8. B3anMogeliCTBHe CTPYH C HaKJIOHHBIM OZJHOCKaTHBIM rasooTpaaresieM. CTpykTypa TeueHus. [loHsaTue o
KpUTHUeCKol Touke. CrIoCOObI OIIEHKH JJaBIeHUH.
9. BzaumogeiicTBre OJI0UHOM CTPYHU C 3/IeMeHTaMH T10JTy3ar/Ty0/IeHHOTO Ta30Xx0/ja M C TIOBEPXHOCTHIO HYJ/IEBOM
OTMETKU.
10. CxeMa Ter/ioBOro Bo3/iefiCTBUS NPU HaTeKaHWUM CTPYH Ha Tperpaay, NMeprieHAUKY/IspHYyI0 ocu. PaKkTopsl,
B/IMSIOLIIME Ha TeIIOBOM MOTOK. KpuTepuasbHas MeTo/iuKa OLIeHKH TeI/IOBbIX I0TOKOB
11. Cxema TeIi0BOro BO3[eMCTBYS IIPU HaTEKaHMM CTPYU Ha HAaKJIOHHYIO Iperpazy. CxemMa TeryioBoro
BO37leHiCTBUS NPU HaTeKaHWU CTPYH Ha MOBEPXHOCTh HY/IeBOM OTMeTKH. dDaKTopkl, BAUAIOLIME Ha TeIUIOOTAauy.
Oco6eHHOCTH TETIJIOBOTO BO3/EHCTBHSI HA KPOMKH JIMCTOB MeTasllIo00/TULIOBKU
12. OcHOBHBIe XapaKTepPUCTHKY My/IbCalvii [iaB/ieHus Kak ciaydaiHoro nporiecca. @u3snueckye npoLeccsl,
BbI3bIBAIOLIME MTy/IbCALIUY [IaB/IeHNs Ha Iperpaze
13. Vi3mMeHeHMe crieKTpa 1 0011jero ypoBHs Iy/Ibcaliyii aBaeHNs Ha Tperpaje 1o Mepe rofilbeMa pakeThl.
ITonyuyeHne peanusanyy faBaeHHs Ha IOBEPXHOCTHU Fa300TpaykaTeis.
14. IlynbcaljioHHbIe peXXKUMBI B3aUMOZIeHCTBHA CTPYU C IperpaiaMu. AKyCTUYeCKOe BO3JelCTBHe Ha
CTapTYIOLIYIO pakeTy. [IpyumHbI U criocoObl CHKEHUS.
15. HecrauoHapHsle MpoLiecchl B COIUIE U HA BBIXO/e U3 COILIA [IPY 3allyCKe paKeTHOIO JABUraresIs U BhIXOJe
Ha OCHOBHOI peXXUM TSTU
16. HecratioHapHbIe MpoLiecchl B TI0/Iy3ar/iy0/1eHHOM COOPY>KEeHHH NPH 3allyCKe paKeTHOTo JBUraTers 1
BbIXO/le HA OCHOBHOH Pe)XUM TSTH
17. O611jas XapaKTePUCTUKA KOMITIEKCHOTO BO3/IelCTBYSL. Ero COCTaB/ISAIONIME U UX TIOBPEX/IAONTUN 3P deKT.
XHMHUUYeCKoe ¥ 3pO3HOHHOE BO3/|eMCTBUS
18. HecrauyoHapHbI# MPOrpeB JMCTOB MeTalI000/ULIOBKH.
19. TepmoHarnpsikeHUs U TepMmopedopmarmu. [1nactrueckve fedopMmariyi. BivsiHye cxeMbl 3aKperieHust
/ucToB. [ToHATHe 0 Ma/IOLMK/IOBOM yCTanoCT!
20. TpeboBaHusI K IapaMeTpaM B MOIPAKETHOM 00beMe MPH MUHOMETHOM cTapTte. CriocoObl CTaOMIU3aIuu
[laBJIeHVsI B TIOZIDAKETHOM 00Beme
21. TIpobnema Ge3ymapHoro Beixozia. [TpobiemMa pacKyropku. 3aTeKaHHe CTPYH B KOHTeHHep Toc/ie 3armycKa
P,
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22. Harpy3ku Ha OTKpPBITbIM KOHTEMHep MpU CTapTe KPbLIaThbIX paKeT

23. CxeMbl BOZIOTIO[A4H TIPH CTapTe OTeYeCTBEHHBIX U 3apy0eKHbIX pakeT KOCMUUYeCKOro Ha3HaueHusl.

24. ®usryeckas KapTyHa MPOLeCCOB MPYU BHYTPUCTPYHHOU Bogomnogave. Mcrnonb30BaHye BOONIOAYM [J1s
cHwkeHus Harpy3ok Ha PKH u CK.

25. VIH)KeHepHbIH NOAX07, K NPUOIMKeHHOMY pacueTy TepMOAMHAMUKU ra30BbIX IPUBO/IOB

26. MuUHOMeTHasl cxema CTapTa

27. KararynsTHas cxema crapra

JomMaiiHee 3afaHue

HomarrHee 3asanye Nel cOCTOUT U3 4-X yacTei:
1) Pacuet cBOOO/JHOI CBEPX3BYKOBOHM 0CECMMMETPUUHOMN CTPYU CTPYKTYPHO-3/IEMEHTHBIM METO/IOM
2) PacueT jaByieHUH Ha ra3ooTpakaresie B 00/1aCTH HaTeKaHWsl CTPYH MPU Pa3HbIX PACCTOSIHUSAX OT Cpe3a COoria
3) PacueT TemnyioBbIX TTOTOKOB B TTIOBEPXHOCTh Fa300TPa)kaTesis [jisi pa3HbIX TeMIlepaTyp MOBepXHOCTH U
HeCTalMOHAPHO TeryIONPOBOAHOCTH
4) PacueT ny/ibCalMOHHBIX Harpy30K Ha ra300TpaXkaTe/ib
Bce yactu JomatHero 3aganus Nel cat0TCsi IO Mepe BbITNIOJTHEHUS.
IomariiHee 3a/jaHye CUMTAETCS 3aUTEHHBIM, eCJ/TH UCKOMbIe 3HAUEHUSI ONpe/ie/ieHbl TIOTPEeITHOCThI0 He Oomee
5%
IMomaritee 3aganue Ne 2 COCTOUT B BbIOOPE PaljMOHAIBHOTO COUETAHHS MapaMeTPOB JI/isi CUCTEMbI
MHUHOMETHOTI'O WM KaTaly/IbTHOTO CTapTa.
ITomailiHee 3a/jaHAe CUUTAETCS IPUHATBIM, €CJ/TH MPH BIOpaHHOM COUETaHWY MTApaMETPOB BhITIO/THSIOTCS BCE
3a/laHHble OrpaHUYEeHUs.

OTueTsl IO AOMAIITHUM 33aJaHUSIM JOJDKHBI COZIepKaTh UCXO/HbIe JaHHbIe, PaCUeTHbIE CXeMbI, (hOPMYIIBI,
rpadvKy ¥ YKC/IOBbIe 3HAYEeHUSI.

IomariiHue 3a/jaHus TIPeJCTAB/ISETCS B OyMa)KHOM WU 3IEKTPOHHOM BHU/IE.

[TpumepsI JOMaIITHUX 3a/laHU BXOJAT B cOCTaB Y MK AUCLUTIIMHBI

JuddepennmpoBaHHblii 3aueT

OOyuyaroluiicsi IMeeT TPaBO Ha MO/yYyeHHe MUHUMAa/IbHOM MOJIOKHUTETEHOM OLIEHKH MPY YCI0BUX
YCIIEIIHOTO MPOXOXKAEHHSI TEKYIIer0 KOHTPOJISI yCIieBaeMOCTH B (hOpMe IUarHOCTHUeCKOM paboThI B
COOTBETCTBUM C rpadMKoM paszena 4.
CrygeHT fomnyckaercs K AuddepeHI[MPOBaHHOMY 3a4eTy [P YCJI0BUM yCIIellIHOM cauy JJoMalliHero 3a/aHust
Nel n Jomarnero 3aganus Ne2.
IMuddepeHIMPOBaHHEIN 3a4eT M0 JUCLUIIIMHE MPOXOAUT (JOpMe YCTHBIX OTBETOB Ha BOIIPOCHI U3 CITHCKA,
TIpYBe/IeHHOTO B MyHKTe "Borpock! K JuddepeHLMpOBaHHOMY 3aueTy".
OtleHKa BBICTaBIsIETCS TIOC/Ie coOece0BaHusI CO CTYAEHTOM B COOTBETCTBHM CO C/IEYIOLIMMU KPUTEPUSIMHU:
- oyeHka OTJIMYHO — nosHOe pacKphITHe TeOPeTHYeCKOIro BOIPOCa MPY BBICOKOM YPOBHE B/aJleHus
MaTepHasoM;
- oteHka XOPOIIIO — nonHOe pacKpbITHe TeOpeTUUeCKOro BOIpoca IIpU CpejHeM YPOBEHb BiaJeHUs
MaTepHasom;
- oyenka YJOBJIETBOPUTEJIBHO — nosHOe pacKpbITHe TeOPeTHYeCKOro BOMPOca MpH €1aboM ypoBeHb
B/IaJieHHsT MaTepyaoM, MO0 HeJOCTaTOYHO MOTHOe PACKPHITHE TeOPETUUeCKOTO BOTIPOCaA IPU CpeiHEM
YPOBeHb B/a/leHUs] MaTepuaoM;
- oueHka HE 3AUTEHO — B uHbIX CilyYasix.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Bomnpocs! K
5 10 Paspen 1. 3apaum 4 2 2 2 4 nuddepeHLIIPOBaHHOMY
ra3ojjMHaMHKH cTapTa. savety
Pa3zgen 2. CTauuoHapHbIe u q)eB:ITPECZ:;HHOM
5 10 |cBepx3ByKOBbIEe O/MHOYHbIE 1 16 2 2 14 15 A P 3a]tllep y
6nounbie cTpyn. ,Z[OMaHIHeeTZE;,anI/Ie
Paspgen 3. BzaumopeiictBue o Q)eBSSPECZ;I;HHOM
5 10 |cBepXx3BYKOBBIX CTPYH C 10 2 2 8 8 A P 3a?1e1[")y y
fperpaamMu. IomariiHee 3ajaHue
Pa3pen 4. TenioBoe udh q)eB;TPECZ:;HHOM
5 10 |Bo3gelicTBUe CTPYHl PaKeTHBIX 11 2 2 9 10 A P 3;6% y
ABHrarejied Ha Mperpajsbl. TovammHee sayanme
Pa3pen 5. Hynbcaungnﬂoe 1 Bompocs K
aKycTH4YecKoe Bo3jelicTBHe sbihepeHIpOBaHHOM
5 10 |cTpy#l paKeTHBIX JBUraTe/ei 11 3 3 8 10 A P 3a11ep y
Ha CTapPTOBBIH KOMIUIEKC M Y
JomalliHee 3aiaHue
pakery.
D e
5 10 |"POou P y 8 4 4 4 8 b depeHITMPOBaHHOMY
PaKeTHOrO /[BUraTe/isA U BbIX0Je saue
Ha OCHOBHOM Pe)XUM TATH. Ty
Pa3gen 7. MUHOMETHBIN CTapT Bonpocs! K
5 10 | cTapT U3 NPOTOYHOrO 9 4 4 5 7 v depeHIMPOBaHHOMY
KOHTelHepa. 3aueTy
Pa3pen 8. Ucnonb3oBaHue
CUCTeM BOJOTIOAAYH [I/Is1 Bomnpoce! K
5 10 |cHM)KeHMSA TeIJIOBBIX, CWIOBBIX | 10 4 4 6 10  |puddepenLipoBaHHOMY
M aKyCTMYeCKMX Harpy3ok npu 3aueTy
cTapre.
Paszgen 9. Ilponeccsl B ra3oBbIX b q,engp ECZ;:HHOM
5 10 |mpuBOjax CTAapTOBBIX 20 4 4 16 20 |* P 3a];l{ep y
KOMIL/IEKCOB. B
JomarHee 3azanue
Pazpnen 10. KomiieKcHoe
BO3/leliCTBHe CTPYHHBIX Boripocsl K
5 10 |reueHwmit Mpu cTapTe Ha 9 7 7 2 8 nmudbepeHIIPOBaHHOMY
3/1eMeHThI CTapTOBOIr0 3aueTy
KOMIL/IEKCa H paKeTy.
Bcero 3a 10 cemecTp 108 | 34 34 74 100
Bcero nmo guciun/MHe 108 | 34 34 74 100
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