





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CTAPTOBAA TI'NPOI'A3OJUHAMMUKA

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-3.04 — CrniocoGHOCTh TIPOEKTHPOBaTb M KOHCTPYWPOBAaTh MeXaHWYeCKHe KOHCTPYKLUM, CHUCTEeMBI U
arperarsbl JieTaTeJIbHBIX armnapaToB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-3.04
3HAHUS:
- HayYHO-TeXHUYECKHe 0CHOBBI ra30ZIMHAMUKHU CTapTa PaKeT;
- OCHOBHBIE TTOHSATHSI U METOZ0JIOTHIO Ta30[MHAMUKH CTapTa W CIIOCOObI CHIKEHUS BO3JIeMCTBUSA Ha
3/IeMEHTHI CTapPTOBOTO KOMIIJIEKCA ¥ CTApPTYIOLIYIO PaKeTy;
YMeHuUsi:
- aHA/TU3UPOBATh Pe3y/bTaThl SKCIIEPUMEHTATBHBIX ¥ UMCTEHHBIX UCCIeIOBAHUH Ta30[AHAMUUECKUX U
JIByX(a3HbIX TeUeHWH TMPU CTapTe, CUIOBBIX, TEIUIOBBIX M WHBIX Harpy30K Ha 3/1eMEHThI CTapTOBOTO
KOMILJIeKca
Y CTapTYIOLIYIO PaKeTy;
- 000CHOBBIBAaTh CHIOCOOBI CHIPKEHUS ra30[JMHAMUUeCKMX HArpy30K Ha PAaKeTy U 3IEMEHTHI CTapTOBOI'O
KOMILJIeKCa;
HABbIKU:
- UCTI0/Tb30BaHUsI HAYYHOU W CIIPABOYHOM JIUTEPATyPhl MPH MPOBEJEHUH PACUueToOB U
9KCIIePUMEeHTA/TbHBIX UCC/IeZIOBAaHNH, aHa/I3e Pe3y/IbTaToB U BhIOOpe Crioco60B CHUKEeHUSI Harpy30K;
- HaBbIKaMU OpPTaHW3al[uU U TIPOBE/IEHUS PAaCUeTOB U (PU3UUECKOTO FKCIIepUMEHTA B 00/1acTu
ra30lMHaMUKU CTapTa;
aHaJM3a pe3y/bTaThl SKCIIePUMEHTATBHBIX ¥ YACTeHHBIX UCCIeIOBAHUH ra30[MHaMUUeCKUX U JBYX-
(ha3HBIX TeUeHHH TP CTApTe.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna CTAPTOBASI TNAPOTI'A3OJUHAMMKA siBnsieTCst AUCLUIIIMHON YacTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
HarpasiieHuto 24.04.01 PakemHble KOMI/IEKCbl U KOCMOHA8MUKA.

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHUeckoW TIOATOTOBKM 0OakajaBpa U C/IYKUT OCHOBOM it ocBoeHus muciuruiid: TA3OBBIE
IMPNBO/bI CTAPTOBbBIX KOMIUIEKCOB, 'TOCYJAPCTBEHHAS NTOI'OBASI ATTECTAIINAA,
ITPOEKTUPOBAHUVE IIOJABIMXHBIX TEXHUWUYECKUX CPEJACTB, IIPOEKTUPOBAHWUE
CTAPTOBBIX KOMIUVIEKCOB HASEMHOI'O BASUPOBAHUS, TEILIJIO 1 MACCOITIEPEJAYA



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HauMmeHoBaHHe Pa3Je/noB U AMJAKTHYECKHUX eJHHHILY

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEIr'o
JlaGopaTopHbIit
NPaKTHKYM
IlpakTHyeckue
3aHATHUA

CamocrosTebHas
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

TICK-3.04

Paspen 1. 3apaun razopguHaMuKH crapra. 1.1 O61as XxapakTepyucTHKa 3a/jau ra30/{HaMUKH
crapta. 1.2. Bu/ibl BO3A€MCTBUS CTPYHHBIX TeUEHHH U BbI3BAaHHBIX UMM TeYeHUH BO3/lyXa Ha
3/1eMeHTbI KOHCTPYKLMit craproBoro komiuiekca (CK) u pakety. [ToBpexxzaroniuii ekt
Bo3zelicTBuid. 1.3. Tpe6oBaHMs K yPOBHSM HarpyxeHust. 1.4. CxeMbl ra300TBeAeHHUs TIPH
CTapTe pakeT pa3/JMUYHOrO Ha3HaueHusl. VIX KpaTKasi XapakTepUCTHKa. [JOCTOMHCTBA U
HeziocTaTKU. O6/1aCTH IIPUMEHeHus].

Paspen 2. CTauuoHapHbIe CBEPX3BYKOBbIe OAHHOUHBIE U 0/10uHbIe cTpyH. 2.1. OuHOYHas
cBoGO/HAs CBEPX3BYKOBasi pacuerHasi crpysi. CTPYKTypa U XapakrepuCTHKH. TypOyieHTHOCTb.
CwmerueHue, foropanue, »kekuus. 2.2. [IpeobpasoBaHre SHepriu B TypOy/IeHTHOM crioe
cMewueHus. [ToHsTre o KOJIMOTOPOBCKOM maciura6e. 2.3. COOTHOLIEHHsE A U3SMEHeHUs
CKOPOCTHOT'O Haropa U SHTaJIbII|K 110 0cH cTpyH 2.4. OfuHOUHas cBOGO/Hast CBEPX3BYKOBast
HeJjopacIllMpeHHas U IepepacilipeHHast CTPysl. YAapHOBOJIHOBbIE CTPYKTYPbI U U3MeHeHue
TIapaMeTpoB Ha HUX. 2.5. OCO6eHHOCTH pacrpoCTpaHeH!st GJIOUHBIX CTPYH.
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Pa3paen 3. BzaumopeiicTBHe CBepX3BYKOBBIX CTPy#i ¢ mperpagamu. 3.1. CTalMoHapHble 1
HeCTaLMOHaPHbIe PeXUMbI B3aUMO/EICTBHSI CTPYH C NPerpajioi, nepreH/UKy/IsIpHOH OCH.
3.2. ABTOMO/|e/IbHasi cxeMa B3auMogeicTus. 3.3. B3aumogelicTBre CTPyH C KOHUUECKUM
raszooTpaxaresnem. CTpykTypa TeyeHust. 3.4. B3auMozieliCTBHe CTPYH C HAKJIOHHBIM
O/IHOCKaTHBIM Tra3ooTpaxkaresieM. CTpyKTypa TeueHust. [IOHSITHe 0 KDUTUYECKOH TOUKe.
Crioco6bl OLieHKH JaBreHui. 3.5. B3aumopeiicTBre 67104HOM CTPyH C TIJIOCKOM Mperpaioi.
Bo3HUKHOBeHHe 06paTHBIX TOKOB. 3.6. B3auMoieiicTBye 6104HOIT CTPyH C 371eMeHTaMK
nosty3ariy6/eHHoro rasoxoza. 3.7. B3auMozeiicTBIe CTPYH C TIOBEPXHOCTBIO HY/IeBOU
OTMETKH.

10

10

Pa3paen 4. TenioBoe Bo3JelCTBHE CTPYi PaKeTHBIX ABHraTesiei Ha mperpagsl. 4.1. Cxema
TeTUIOBOTO BO3JeHCTBYSI IIPY HaTeKaHWH CTPYU Ha Nperpazy, NepreHANKY/ISIPHYI0 OCH. 4.2.
DaKTOpBI, BAMSIOLIME Ha TeroBoi noTok 4.3. Kpurepua/bHas MeTOJMKa OLIeHKH TerIOBbIX
NOTOKOB 4.5. TerioBble MOTOKU B MSTHe BO3/leHCTBHUSI CTPYM Ha TIperpazy,
MepreHUKY/IpHY0 0cH 4.4. CxeMa TeIUIOBOrO BO3JeiCTBHs IIPH HaTeKaHUH CTPYH Ha
HaKJIOHHYIO riperpazy. 4.5. Cxema TerioBoro Bo3ZilelCTBHUs PH HaTeKaHUU CTPYH Ha
TMOBEPXHOCTh Hy/IeBOM OTMeTKH. PaKTOpEI, B/IUSIOLIMe Ha TernnootAauy. 4.6. OcobeHHOCTH
TEIIOBOTO BO3/efCTBHUsI HA KDOMKH JIMCTOB MeTa/1006/1L0BKH 4.7. MeTojuKa, 0CHOBaHHast
Ha pacueTte TeUeHUil B TIOrpaHUYHOM CJ10€.
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Paspen 5. IlybcannoHHOE U aKyCTHYeCKOe BO3/|eliCTBHE CTPYH PaKeTHBIX ABHraTesIei
Ha CTApPTOBbIi KOMILJIEKC U paKery. 5.1. OCHOBHBIe XapaKTePUCTUKH MyJIbCALHii JaB/IeHHs
Kak c/yvaiiHoro npotjecca. 5.2. AKyCTHUeCKOe U3jlyueHHe CTpyH. MeToMKH OLeHKH . 5.3.
®dusnueckue NpoLeccsl, BbI3bIBatolle My/Ibcalliy aB/ieHus Ha rperpaje 5.4. VismeHeHue
criekTpa 1 0611jero ypoBHsi My/bCaljiii JaB/IeHus Ha TIperpaze rno Mepe MofbemMa pakeTsl. 5.5.
TMonysmnupryecKasi METOAMKA OLIEHKH 06I1{ero ypoBHsI ¥ CIIEKTPa/IbHOM IIOTHOCTH
Ty/IbCaLWi /JaB/IeHNst Ha HAKJIOHHOM OJIHOCKAaTHOM rasooTpaxarere. 5.6. ITonyyenue
peanusaliiy JaBIeHUst Ha IOBePXHOCTU rasooTpaxaressi. 5.7. Ily/nbcaljioOHHbIe peXKUMBbI
B3aMMOZENCTBYS CTPY# C mperpagamu 5.8. AKycCTHUeCKOe BO3/|eliCTBHe Ha CTapTYHOLYIO
Pakerty. le/I‘-H/IH]:I ¥ CIIOCOOBI CHYKeHHS. 5.9. METO/IU)I CHIDKEeHMS ITY/IbCAllUOHHBIX U
aKyCTHYeCKHX Harpy3ok.

11

10

Paspen 6. HecTanuoHapHbIe MPOLECCH] IPH 3aNyCKe PAKeTHOr'0 ABUraTe/Is U BbIX0/e Ha
OCHOBHOH peXxuM TAru. 6.1.TTporecchl NpH 3arycke pakeTHOro ABuraress. 6.2.
PacripocTpaHeHue NpsiMbIX U OTPaKeHHbBIX ITyCKOBBIX BO/H 6.3. Peanu3aliysi OTPBIBHOTO U
6930Tpl:IBHOI‘0 PpeXXuMa TeueHHsI Ha Cpe3e coruia. HepeCTpoﬁKa TeueHus. Pa3Butue
CBepx3ByKOBOH cTpyH 6.4.ITy/bcaljioHHble pexxuMbl. Dddekr [Taysinna. 6.5. Passutie
TeueHwsl B 110/1y3ar/y6/IeHHOM CTapTOBOM pa3pe)xeHrH. Pa3bl MOBBILIEHHOTO JaB/IeHHs U
paspesxenusi 6.6. [Ipo6ieMa JOHHOTO Pa3PeXXeHMsl U METO/IbI €€ PELLeHHsL.

10

Pa3paen 7. MUHOMETHBIH CTapT M CTApT M3 MPOTOYHOro KoHTelHepa. 7.1. TpeGoBaHust K
rapamMeTpaM B MOZ|PaKeTHOM 06beMe TP MUHOMETHOM ctaprte. 7.2. Criocobbl crabuiu3atin
[laB/IeHus B rofpakeTHOM o6beme 7.3. [Tpobiema Ge3ynapHoro Bbixoga. 7.4. [Ipobiema
pacKyropkH. 7.5. 3arekaHue CTpyii B KOHTeliHep mocJie 3amnycka P/I. 7.6. OcobeHHOCTH
TPOLIECCOB MPHU CTapTe U3 MPOTOYHOTrO KOHTelHepa 7.7. Harpy3ku Ha NpOTOUHbIN KOHTeiiHep
TIpU CTapTe.

10

Pa3spgen 8. Ucno. CHCTEM BOJIOTIO] JUIS CHHL TeN/I0BbIX, CHJIOBbIX H
aKyCTHYeCKHMX Harpy3ok npu crapre. 8.1. CxeMbl BOJO0IIO/auM MIPY CTapTe OTeYeCTBeHHbIX
Y 3apyOeKHBIX paKeT KOCMHUYeCKOro HazHaueHus1. 8.2. O61was XapakTepuCTHKa
B3aUMO/IeHCTBHS Ta3a C KariaMu Bozibl. 8.3. du3nyeckas KapTHHa IPOLIeCCOB MPU
BHYTPUCTPYHHOM 1 BHEIIIHeCTPYiHOM Bofonogaue. 8.4. Vicnonb3oBaHue BOAONOAAUH /I
CHW)KEHNS CUJIOBBIX U TEIVIOBBIX HAarpy3oK Ha 3/IEMEHTBI CTapTOBOr'O KOMIL/IEKCa. 8.5.

Vicrionib30BaHKe BOZOTIOAUN /IS CHIXKEHHS! aKyCTUUYeCKHX Harpy30K Ha CTapTYHOLYO PaKeTy.

10

Pa311en 9. HpOlleCCbl B ra30BbIX NNPUBO/JaX CTAPTOBBLIX KOMIL/IEKCOB. 9.1. OcHOBHBIE
9/1eMeHThI a30BbIX NIPUBO/OB. 9.2. OCHOBHBIE MO/I0KeHHs Hy/IbMePHO MaTeMaTHyeCKoi
MO/IeJI1 Ta30BbIX NPUBO/OB 9.3. YpaBHeHus], ONUChIBaolIre roOpeHre TBepAoro TorMea 9.4.
‘YpaBHeHwus1, ONMCHIBAIOLIYE HCTeUeHHe rasa U3 obvema B 06bem 9.5. VIHTerpanbHbe
yPaBHEHHsI MaCChl, KOHL{EHTPALMK U SHepruu Jyist 06beMoB 9.6. MUHOMeTHasi Cxema CTapra.
TTpo6nema 3abpoca AaeneHust 9.7. Karary/brHasi cxema CTapra.
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Pa3pen 10. KomniiekcHoe Bo3elicTBHe CTPYHHBIX TedyeHHH NPH CTapTe Ha 3/IeMeHThbI
CTapToOBOro KomIuiekca u pakery. 10.1. O611jast XapaKTepHCTHKa KOMIIIEKCHOTO
Bo3zielicTBus. Ero cocrasisitoLye 1 MX noBpexaaroiuii 3¢ dext. 10.2. 30HbI HA
TIOBEPXHOCTSIX CTAPTOBOTO KOMILTEKCa U PAKeTBl, I0JBepraroLifecs: Haubosiee MHTEHCUBHOMY
BO3/IeliCTBHIO TIPU CTapTe /YISt pa3HbIX cxeM ctaprta 10.3. XuMHUueckoe ¥ 3pO3MOHHOE
Bo3zeiictust 10.4. 3arekaHue rasa 1oz JMCTbl MeTauioo61uLoBky. 10.5. HecraloHapHbiii
MporpeB JUCTOB MeTan1006/uoBKuU. 10.6. TepMoHanpsbkeHus ¥ TepMozedopMariiy.
InacTuueckue feopmaLy. BimsiHie cxeMbl 3aKperieHnst McToB. 10.7.
KBasucralmoHapHble CU/IOBble Harpy3KH Ha 3/1eMeHThbl KOHCTPYKLIMH CTapTOBBIX KOMITIEKCOB

6

10




1S pa3HbIX cxeM cTapTa 10.8. YjapHOBO/HOBbIe HAarpy3KH Ha PaKkeTy H 3/1eMeHThbI
KOHCTPYKILMU CTapTOBBLIX KOMIUIEKCOB JJIsl pasHbIX cxeM ctapra 10.9. ITyibcanyoHHble
Harpy3k! Ha pakeTy U 3/1eMeHTbI KOHCTPYKLMU CTaPTOBBIX KOMIIJIEKCOB /11 Pa3HbIX CXeM
crapra 10.10. [Tnactrueckue gedopmariyu JMcToB MeTauioobmmosku 10.11. [poyHoCTb 1
MaJIOLIMK/I0Bas yCTa/JIOCTh 3/IeMEHTOB KOHCTPYKLIMH, IT0JBepraroijnuxcsa rasouHaM1uye CKoMy

BO3/IeHiCTBHIO TP CTapTe.

Bcero 3a 9 cemecTp

108 51 17 34 57

100

Bcero no AMCHHIUIMHE

108 51 17 34 57

100

3.2. AyAUTOPHBII NPaKTUKYM

Oo0nemMm,
Ne Homep n HaumeHOBaHMe pas3jeia
Tema npakTH4YeCcKOro 3aHATUSA aya.
n/n JUCLUTUTAHBI
4acoB
O6111asi xapakTepUCTHKA 3a7ad
1 |Pa3pmen 1. 3ajaun ra3oAMHAMUKH CTapTa. o p p A 2
rasoMHaMUKU CTapTa.
’ Pasgen 2. CtauioHapHble CBepX3ByKOBbIe CrairoHapHbIe CBepX3BYKOBbIE OJJUHOUYHbIE ’
OJJUHOUHbIE U O/IOUHBIE CTPYH. 1 O7I0UHbBIE CTPYU
3 Paznen 3. B3aumMogelicTBre CBePX3BYKOBBIX B3aumogeiicTBue cBepX3BYKOBBIX CTPYii C 2
CTpyH C TperpajiaMmu. rperpaziamu
4 Pasgen 4. TertoBoe Bo3jeiiCcTBHe CTPYH TernoBoe BO37elCTBUE CTPYI paKeTHBIX 2
paKeTHBIX /IBUraTe/iell Ha Mperpajpbl. JiBUTaTesieil Ha mperpasbl
Pasgen 5. IlynbcaliioHHOe U aKyCTUUECKOe [TynbcanioHHOE U aKyCTUYeCKOe
5 |Bo3;eiicTBUe CTPYU pakeTHBIX /IBUTaTesiell HA  [BO3/€MCTBUe CTPYM PaKeTHBIX JIBUTaTesei 3
CTapTOBBIM KOMIUIEKC U paKeTy. Ha CTapTOBbII KOMILJIEKC U pPaKeTy.
Paspen 6. HecranpoHapHble NpoLjeccs! IIpu HecraionapHsslie nporneccel npy 3amnycke
6  |3amycKe pakKeTHOrO ABUraTesis U BbIXOZle Ha pakeTHOrO ABUraTesisl U BbIXOZe Ha 4
OCHOBHOU Pe)KUM TATU. OCHOBHOU DeXUM TSTH
7 Pasgen 7. MUHOMeTHBIN CTapT U CTapT U3 MUYHOMETHBIM CTapT U CTapT U3 MPOTOYHOTO 4
MPOTOYHOTO KOHTeHepa. KOHTelHepa
Pazpen 8. Vicnosib3oBaHue cucTeM Bojionoauu  |Kcrosib3oBaHHe CUCTeM BOZOIOAAUM /1St
8  |[O/1s1 CHIDKeHUSI TEerJIOBbIX, CUJIOBBIX U CHWDKEHUSI TeTUIOBbIX, CUJIOBBIX U 4
aKyCTHYeCKUX Harpy30K IIpU CTapTe. aKyCTUYeCKUX Harpy3oK IIpH CTapTe
9 Paspen 9. Ilponecce! B ra30BbIX IPUBOJAX ITporecchl B ra3oBbIX PHUBOZAX CTAPTOBBIX 4
CTapTOBBIX KOMILJIEKCOB. KOMILJIEKCOB
Pasznen 10. KomminekcHoe BO3elicTBHE KowmriiekcHoe Bo3/ieficTBHE CTPYMHBIX
10 |CTpyUHBIX TeUeHU! NPU CTAapTe Ha 3JIEMEHThl  |TeYeHWU [P CTapTe Ha 3J1eMeHThI 7
CTapTOBOTO KOMILJIEKCA U PaKeTy. CTapTOBOIO KOMILJIEKCA U paKeTy
Bcero 3a 9 cemectp 34
3.3. JTabopaTopHbIii NPAKTUKYM
Oo0neMm,
Ne Homep u HauMeHOBaHuUe pasjesna
Tema /1a00paTOpPHOro NPakKTHUKyMa aya.
n/n JUCLUITAHBI
4acoB
PacueT cBOOOHOM CBEPX3BYKOBOI
Paspen 2. CranjuoHapHble CBEPX3BYKOBbIE o
1 0CeCUMMETPUYHOU CTPYyU CTPYKTYPHO- 3
OZIVHOUHBIE ¥ OJI0YHBIE CTPYH.
3/1eMeHTHBIM MeTOZ,0M
. Pacuer faBieHMI Ha Ta300Tpaskarese B 0bmactu
Paspen 3. B3aumogericteue
2 . HaTeKaHWs CTPYH TPU Pa3HbIX PaCCTOSTHUSIX OT 2
CBEPX3BYKOBBIX CTPYM C Mperpajamu.
cpesa corvia
PacueT TemioBbIX TTOTOKOB B ITIOBEPXHOCTh
3 Pasgnen 4. TeryioBoe Bo3eiicTBYe CTPYH  |ra300TpaXkaTesist AJisi pa3HbIX TeMIlepaTyp 4
paKeTHBIX JIBUTaTeseld Ha rperpajpl. TIOBEPXHOCTH Y HeCTaliOHapHOH
TeI/I0NPOBOJHOCTH
Paspgen 5. ITynbcaijoHHOe U aKyCTUUeCKoe
o M . |PacueT nmynbCcaliOHHBIX HArPy30K Ha
4  |BO3[elCTBUE CTPYU paKeTHBIX JBUraTesen 3
o ra3ooTpakaresb
Ha CTapTOBBIA KOMILIEKC U PaKeTy.
Bribope paljMoHaIBEHOTO COUeTaHKs ITapaMeTPOB
Pa3pen 9. Tlpoueccel B ra3oBbIX NPUBOJAX
5 JL/Is1 CUCTeMbl MUHOMETHOTO WMJ/IA KaTamy/JIETHOTO 5
CTapTOBBIX KOMILJIEKCOB.
cTapra.
Bcero 3a 9 cemectp 17




3.4. CamocTosnTenbpHas padora crygenta (CPC)
Ne Homep u HaumeHOBaHMe pa3jieia AUCHHUILIMHbI Copep)xaHue yueOHOro 3afaHus Otew,
n/n 4JacoB
CamMocTosiITeTbHOE U3yUeHue
1 |Pa3pmen 1. 3ajaun ra3ogMHaAMUKH CTapTa. IUAAKTUUeCKOM efuHuULbI 1.4 1o 2
yueOHOH uTeparype
’ Odopmiienre oTyuera 1o ’
sabopatopHoii pabote
Pa3pen 2. CraioHapHble CBePX3BYKOBbIE OZJMHOUYHbIE
3 |u Gnowsste crpyn. 'ITIOBTOPEHI/IE pa3/:[enc')'B 4-5 n3 Kypca 8
CrpyliHble TeyeHUs
4 IoaroroBka K 1abopaTopHoii pabote 2
CamocTosiTebHOE U3yUeHue
5 . . JUAaKTUUeCKUX eauHu1] 3.2-3.4 110 4
Paspen 3. B3aumogelcTBre CBEPX3BYKOBBIX CTPYH C 6HOM THTEDATVDE
nperpazamu. yae patyp
6 OdopmneHue oTueTa 1Mo ’
JabopatopHoii pabote
7 Odopmnenue oTueTa Mo ’
. . JabopatopHoii pabote
Pa3pen 4. TeruioBoe BO3/elCTBYE CTPYU paKeTHBIX
JiBUraTesnell Ha perpapL. CaMocTosiTeTbHOE U3yUeHue
8 JuaakThuUeckux equnui] 4.1-4.3 o 4
yueOHOH uTepatype
CamMocTosiTeIbHOE U3yUeHue
9  |Pazgen 5. [Ty/bcaliOHHOE U aKyCTHUECKOE JUAaKTAUeCKUX equHUI] 5.1-5.3 110 3
BO3/IeMICTBUe CTPYM paKeTHBIX JIBUTaTesiel Ha yueOHOH uTepatype
10 CTapTOBbIﬁ KOMIIJIEKC U DAKETY. OCI)OpM]'IEHI/Ie oT4yeTa 1o 7
sabopatopHoii pabote
Paspen 6. HecraupoHapHsble npoLeccs Ipu 3anycke  |CaMOCTOSTeIbHOE U3yUeHne
11 |pakeTHOro ABUTraTess U BbIXOJje HA OCHOBHOU PeXXUM |IWJaKTHUecKux eauHul] 6.1-6.3 mo 4
TATH. yueOHOH uTeparype
12 Pa3zpen 7. MUHOMeTHBIN CTapT U CTapT U3 NPOTOUHOTO |I3yueHUe JUAaKTUUeCKUX eUHMUL] 5
KOHTelHepa. 7.1, 7.2, 7.7 o yueOHOI1 uTeparype
Paspen 8. Vcnosib3oBanue cucreM Bojonofauu A |CaMOCTOSTeIbHOE U3ydeHne
13 |CHW)KeHHs TeIUIOBBIX, CUJIOBBIX U aKyCTHUYEeCKUX aupakTuueckux enuHui] 8.1-8.2 o 5
Harpy3ok Ipu CcTaprTe. yueOHOI uTepatype
14 Odopwmiierre oTyerta 1o 4
naboparopHoii pabote
Paszpen 9. Ilpoueccs! B ra3oBbIX IPUBOJAxX CTApPTOBbIX |CaMOCTOSATeIbHOE U3yUeHue
15 |KOMIIIEKCOB. JUJaKTUIeCKUx efuHuL] 9.6-9.7 mo 4
yueOHO uTeparype
16 IMoaroroBka K 1abopaTropHotii pabote 2
Pasgen 10. KomriekcHoe Bo3zielicTBUe CTPYWHBIX CaMocTosiITe/IbHOE HM3yUeHue
17  |TeueHuii IIpU CTapTe Ha 3JIEMEHTHI CTAPTOBOTO IugakTiueckor equHuLbl 10.10 o 2
KOMIL/IeKCa U PaKeTy. yueOHOM UTeparype
Bcero 3a 9 cemectp 57
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
1 2 3 4 5 6 7 8 9 (10(11]12 13 14/15/16 17
9 Otu. o JIP| |Otu. o JIP| |OP|Otu. o JIP| [KB|P Ortu. o JIP JP|Bomp. 3au, 3au.
YcnoBHbIe 0003HAYEHUS:
o JIP — auarHoCTHUeCKasi paboTa;
e Ortu. 1o JIP — otuer o JIP;
¢ KB — KOHTpOJIbHBIE BOIIPOCHI;
e Bomnp. 3a4 — BOIPOCHI K 3a4eTy;
® 33y. — 3ayeT.




Tekymuid KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB ITPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTepPBaJlbl B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
e otuet 1o JIP;
e  KOHTPOJIbHBIE BOIIPOCHI;
* BOIIPOCHI K 3aUeTy.

HpOME)Ky'TO‘lHaH dTTecTalus IMpOBOJUTCA B CbOpMaXI
e 344eT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

—_

.. Teopust nnactuunoctu. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2018, 36 3K3.
. . TexHonmornyeckue 00BEKTHI Ha3eMHOUM MH(PACTPYKTYPhl paKeTHO-KOCMUYeCKOW TeXHUKHU. M.:

Monurpadukc PTIK, 2005, 351. pec.

3. . TexHonornyeckre 00beKThI Ha3eMHON MH(GPACTPYKTYPbI PAKETHO-KOCMUYEeCKON TeXHUKH. 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. Caxun, E. M. T'eprman, U. B. Terepuna. . Ternonepesaaua. 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. E. B. Adanacnes, C. B. Bobwiues, 1. JI. lTobpocepzoBs. . OnpezieieHre TTapaMeTPOB T10J1s1 TEUeHHsT
opvHOYHOM Hen3obapuueckoit crpyu. CII6.BT'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2008, 371 pec.

9. K. H. Bonkog, B. H. EmMenbsHoB. . [IByxdasnbie Teuenus. CI16.5I'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2005, 31. pec.

10. K. H. Bosnkos, B. H. EmenbsiHoB, B. A. 3a3umko. . TypOy/eHTHbIe CTPYH - CTAaTUCTUYECKUe MOJe/TH U
MoJe/lMpoBaHNe KpymHbIX BUxpeit. M.: DU3MATIINT, 2013, 30 3k3.

11. K. H. Boskos, B. H. EmenssinoB, U. B. TetepuHa. . ['a30Bbie TeueHUs1 B COMJIaX SHEPrOyCTAaHOBOK. M.:
OU3MATIINT, 2017, 50 3K3.

12. FO. A. Kpyrnos, B. Il. 3t031ukoB, b. E. CUHUIBIIMKOB. . CUCTeMbI KaTany/TbTUPOBAaHUS PaKeT.

CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2010, 351. pec.

N

5.2. [lorionHUTebHAs IUTepaTypa Mo JUCLUIIIUHE:

1. K. H. Bonkos, B. H. EMenbsgHoB, A. U. LIBeTKOB. . AKyCTHYeCKHe B3aHMOJeMCTBYS B ra30BbIX ITOTOKAX.
M.: ®DU3MATIINT, 2021, 3 3k3.

2. FO. ®. ursikuH, JI. A. Knsuko, b. B. HoBukoB. . PacrmibiiiBanue kugkocTed. M.: MallimHOCTpoeHmue,
1977, 1 3Ks3.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyroTCSl.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTeUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;
2. https://urait.ru/ — I'naBHasi — O6pa3oBarenbHas ratdopma FOpaiit. st By30B U CCy30B..

COBPEMEHHLIQ HpOCl)eCCI/IOHa]'IbHLIe GEETS JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 3eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTa/TbHBIX UCCIIeI0BaHUH.

VHdopmaLioHHble CIIpaBOYHbIE CHCTEMBI:

1. Texakcriept — MH(GOPMALMOHHBIN TIOPTa/l TEXHUYECKOTO pery/upoBaHust: HopMbl, paBu/ia, CTaHAApThI
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcrBenHoM renepanyu BI'TY "BOEHMEX" um. [1. @. YcTHHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpPMaLMOHHBIN TOPTasI MPABOBOM WHGOPMALUH.

5.5. IIporpaMMHOe obecrieueHHe:
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1. Matlab 2015a SP1;
2. Ansys Multiphysics 2019 Teaching Advanced.

5.6. nopmalrioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHyecKue 3aHATHUA:

1. Matlab 2015a SP1;
2. Ansys Multiphysics 2019 Teaching Advanced.

6.2. J/TabopaTopHbIe 3aHATHA:

CTeLaIM3upOBaHHbIe TpeOOBaHus 10 000PYZOBaHUIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MecTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHerT;
2. pabourie MeCTa CTy[€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTelbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
CTAPTOBASI TIPOTA3OJNHAMUKA

AnHoTanusa paboueii nporpaMMsl

Oucturinna  CTAPTOBASI TUJAPOIA30JUMHAMMKA  sBisieTcd  AUCLMIUIMHOM — YacTH,
¢opmMupyemoli yyacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 0/0ka 1, MporpaMmbl TOATOTOBKH 10
HarpapsieHuio 24.04.01 PakemHble KoMnaeKCbl U KOCMOHagmuka. [JIUCIUIUIMHA peanu3yercs Ha dakynsreTe A
PaketHO-KOCMmueckor TexHukd BI'TY "BOEHMEX" um. [1.®. YcrunoBa kadeppoit A4 CTAPTOBLBIE
TEXHUYECKHNE KOMIIJIEKCEI PAKET 1 KOCMUUYECKUX ATITTAPATOB.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
[ICK-3.04 CrnocoOHOCTh TPOEKTHPOBATH U KOHCTPYUPOBaTb MeXaHWYeCKHWe KOHCTPYKIUH, CHUCTEMBI U
arperarsl JieTaTe/IbHbIX arrnapaToB.

Coniep)kaHue [IWCLIMIUIMHBI OXBaThbiBaeT KPYI BOMPOCOB, CBS3aHHBIX C C THpOra3ofrHamMUueCKAMU
TIPOL[eCCaMH TIPU CTapTe pakeT Pa3/IMYHOTO Ha3HAUEHMUS:

1) 3HAKOMCTBO C BU/]JaMU T'a30/JAHAMUUECKUX TIPOL[€CCOB, MPOUCXO/SIIUX TIPU 3aMycke ¥ paboTe JBUraTebHON
yCTaHOBKH, a TaK)Ke NTPY MUHOMETHOM CTapTe PaKeThl;

2) u3yuyeHue pa3/IMYHbIX BUJIOB Harpy3ok, JeMCTBYIOLIMX Ha pakeTy, Ha 3JIeMEeHThl CTapTOBOIO COOPY>KEeHUs
TIPY pa3/MYHBIX CXeMax CTapTa PaKeThl;

3) u3yueHUe CIOCOOOB CHIDKEHWS PA3/MUHOTO pofia THAPOTa30JUHAMHUeCKUX Harpy3ok, JelCTBYIOIIMX Ha
pakeTy ¥ CTapTOBOEe COOPY’KeHHe.

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;
e otuet 1o JIP;
* KOHTDOJIbHBIE BOTIPOCHI;
¢ BOIMPOCHI K 3aYeTy.

HPOMe)KyTOIIHaH dTTeCcTalus ITPOBOAUTCA B (bopMax:
® 34dyeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMmol AWUCIUTUTUHBI
TpeJyCMOTPEHBI MpakTUUecKue 3aHaTHs (34 4.), mabopaTtopHbiii MpakTUKyM (17 4.), camocTosiTe/ibHas pabora
cryzaenra (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
CTAPTOBASI TIPOTA3OJNHAMUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 PaboTy CTyZeHTa.

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

paszernamM AVCLUTUIAHBI TIPYB

e/leHbl B TabnuIie.

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.

HaumeHnoBaHue padoTbl PexomeH/jyeMas 1uTeparypa prm::véKOCTb’
Pa3pen 1. 3agaun ra3oJuHaMMKH CTapTa.
A. I1. Mawrrakos, P. B. KpacunbHukoB. . ®usnyeckue 0CHOBBI
nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018 (2)
. TexHonoruueckve 06bEKTHI Ha3eMHON UH(MPACTPYKTYPHI
CamocrosTensHOe o
. | pakeTHO-KOCMHUUecKol TexHUKU: M.: ITosmurpadukc PIIK, 2006
u3yueHHe MJAKTHYeCKOH 3) 7
eAMHULIE! 1.4 10 yueGHOH E. B. Adanacees, B. 1. bano6an, C. B. Bobbiines. .
JIUTeparype
CTpyKTypHO-371eMeHTHOe MO/ie/IMpOBaHue ra3oiHaMuye CKUX
nipotieccoB Tipu crapTe paket: CII6.BI'TY "BOEHMEX" um. 1.
®. YctuHoBa, 2004 (1)
Wroro no pasgeny 1 2
Paspen 2. CtanoHapHbIe CBePX3BYKOBbIE O/[HHOYHBIE U 0/I0UHBIE CTPYH.
Odopmienue oryeTa 1o K. H. Boakos, B. H. EmennsHoB, B. A. 3a3uMKo. . 2
naboparopHoii paGore TypOyneHTHbIE CTPYH - CTaTUCTHUECKKE MOJEN U
[ToBTOpeHUe pa3zenoB 4-5 |MofenvpoBaHue KPyNnHbIX Buxpeit: M.: ®DU3MATIINT, 2013 (3)
u3 Kypca "CrpyliHbie E. B. Adanacwes, C. B. Boo6biies, 1. JI. [Jobpocepos. . 8
TeueHUs " OripejiesieHre apaMeTPOB T10J1s1 TeUeHUs] OAMHOYHOM
T[10ATOTOBKA K Henzobapuueckori ctpyu: CIT6.BI'TY "BOEHMEX" um. [T. ®.
naboparopHoii paboTe YcruHosa, 2008 (3-4) 2
Wroro no pasgeny 2 12
Pazpesn 3. BsanmopeiicTBUe CBepX3BYKOBBIX CTpYHl C Iperpajamu.
A. TI. Marrrakos, P. B. KpacunbHUKOB. . dusnueckue 0CHOBBI
CamocrosiTesnbHOe nycka: CIT6.BT'TY "BOEHMEX" um. /. ®. YctuHoBa, 2018 (3)
U3ydeHue NUJaKTnIeCKruxX K. H. Bonkos, B. H. EmenbsHoB, B. A. 3a3uMko. . 4
equumL 3.2-3.4 110 yueGHOM TypOy/eHTHbIE CTPYH - CTATUCTUYECKUE MOJIE/UA U
JTeparype Mo/ie/TMpOBaHKe KPYyIHbIX BUxpeit: M.: ®U3MATIINUT, 2013 (5)
E. B. Adanacees, B. 1. Banoban, C. B. BoObiiies. .
CTpyKTypHO-371eMeHTHOe MO/le/TMpOBaHue ra3ojMHaMuie CKIX
J?adéggl::;;{;sﬁog;{gzigo niporieccoB Tipu ctapTe pakeT: CI16.BI'TY "BOEHMEX" um. 1. 2
®. YctunHoa, 2004 (3)
Wroro no pasgeny 3 6
Pa3pen 4. TenyioBoe Bo3eiicTBHe CTPYil paKeTHBIX JBUrare/ied Ha Iperpajbl.
OdopmiieHne oTuera 1o B. B. CaxuHn, E. M. T'epnmumasn, 1. B. TerepuHa. . 2
yabopaTopHOii pabore Ternonepepaua: CI16. 5T TY "BOEHMEX" um. 1. ®.
CaMoCTosITe/TbHOe Ycrunosa, 2020 (4) 4
M3yueHHe JMJaKTHIeCKIX . TexHonornueckre 00bEKTHI HA3eMHOM HH(PPACTPYKTYPhI
equnnL 4.1-4.3 110 yue6Hoii | PAKETHO-KOCMHUUeCKoi TexHUKH: M.: ITommrpaduke PIIK, 2005
nUTepaType 3)
A. I1. Mamrrakos, P. B. KpacuibHUKOB. . @U3nyecKye 0CHOBbI
nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2018 (4)

14




E. B. AdaHacbes, B. 1. Bano6an, C. B. Bobbiies. .
CTpyKTypHO-3/71eMeHTHOe MO/ie/IMpOBaHue ra3oMiHaMuyeCKUX
nipotieccoB Tipu crapTe pakeT: CII6.6I'TY "BOEHMEX" um. [I.
®. YctunHora, 2004 (5)

Urtoro no pasgeny 4 6

Pa3pen 5. IlynbcanjuoHHOe H aKyCTHYeCKOe BO3/eiiCTBHE CTPY#l paKeTHBIX JBUrare/ied Ha CTapTOBbIN

KOMIUIEKC ¥ PaKery.

A. T1. Mawrrtakos, P. B. KpacunbHUKOB. . ®U3nyeckue 0CHOBBI
CaMOCTOSTe/ILHOEe nycka: CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2018 (6)
usyuenve guaaktuueckux | A 11 Mamrakos, P. B. KpacumbHuKOB. . dusnyeckie 0CHOBEI
equnuL 5.1-5.3 110 yue6Hoit |Mycka: CII6.BI'TY "BOEHMEX" nm. J. ®. YcruHopa, 2018 (6) 3
nUTeparype . TexHonmoruueckue 06beKThI Ha3eMHOM MH(PPACTPYKTYPbI

pakeTHO-KocMHuueckoit TexHuku: M.: TTomurpadukc PITK, 2006

3
OdopmreHue oTYETA MO K. H. Bosnkos, B. H. EmenbsiHoB, A. U. LIBeTKOB. .
na6opatopHoii paboTe AKycTHYecKue B3aMMO/IeHCTBHYS B ra30BbIX MNOTOKax: M.: 2
OU3BMATIINT, 2021 (3,4)
Wrtoro mno pasgeny 5 5

Pa3ue11 6. HECTaul/IOHaprIe MpoNeccCsl MMPH 3dIyCKe PAKETHOI'O ABUI'aTe/IA U BbIX0J4€ HA OCHOBHOH

P€XUuM THATrH.

K. H. Bosnkos, B. H. Emenbsnos, U. B. Tetepuna. . ['a3oBbie
TEeUeHUs B COIJIaX HepProycraHoBok: M.: ®U3MATIINT, 2017

CamocrosTebHOe 4)
H3y4yeHue JUAaKTHUeCKUX . TexHonoruueckre 06bEKThI Ha3eMHON UHMPACTPYKTYPhI 4
equHUL] 6.1-6.3 110 yueOHOM | pakeTHO-KOCcMUYecKoi TexHuku: M.: ITonmurpadmukc PIIK, 2005
nUTepaType 3
A. I1. Mamrrakos, P. B. KpacunbHukoB. . @usnyeckue 0OCHOBBI
nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2018 (5)
Uroro no pasgeny 6 4
Pa3pen 7. MUHOMETHBIH CTapT U CTAPT W3 NPOTOYHOr0 KOHTeHepa.
A. T1. Mawrrakos, P. B. KpacunbHukoB. . ®usnyeckue 0CHOBBI
e ——— nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2018 (6)
E. B. Adanacwes, B. U. Banoban, C. B. BoObiiiies. .
equnuy 7.1, 7.2, 7.7 o 5
6HOM TATEDATYDE CTpYyKTypHO-3/1IeMEHTHOe MOJ|eTMPOBaHUe ra3ojuHaMuyeCcKux
yHe patyp niporjeccoB Tipu crapre paketr: CI16.BI'TY "BOEHMEX" um. 1.
®. YctunHosa, 2004 (6)
Wrtoro no paspeny 7 5

Pa3nen 8. Vcnno1b30BaHHe CHCTEM BOAOIIOAQYM /I CHH)KEHUSA TEIJIOBBIX, CWIOBBIX H dKYCTHYECKHX

Harpy3oK IpH cTapre.

CamocTosiTenbHOe
H3ydyeHue JUAdKTUUYeCKUX

1O. @. Outskun, JI. A. Knsiuko, b. B. HoBukoB. . PacnibiiiBanue
>KUgKocteit: M.: MaiHocTpoenue, 1977 (2-3)
K. H. Bonkog, B. H. EmenbsHoB. . [IByx(a3Hble TeueHUs:

o CII6.BI'TY "BOEHMEX" um. [T. ®. YctrHoBa, 2005 (3) 5
enuuur] 8.1-8.2 1o yueOHOM .
HTepaType . TeXHonoquecmeu 00BEKTHI Ha3eMHON HHPPACTPYKTYPhI
pakeTHO-KocMHUueckoit TexHuku: M.: TTomurpadukc PITK, 2005
3
Wrtoro no pa3geny 8 5
Paspen 9. Ilponecces! B ra3oBbeix NPUBOJAAX CTAPTOBBIX KOMILIEKCOB.
Odopmenue oTueTa 1o 4
nabopaTopHOM pabore
CaMOCTOSTENEHOE FO. A. Kpymios, B. I1. 3r0311koB, b. E. CUHU/IBIIKKOB. .
M3y ueHHe MUIAKTAYECKHX Cucremsl KatamysnsripoBanus paket: CI16.6I'TY "BOEHMEX"
emurnt 9.6-9.7 110 yue6Hoi uM. [1. ®. YcruHosa, 2010 (1,4) 4
JII/ITEPaTyi)E ) A. I1. Mamrrakos, P. B. KpacuibHuKOB. . @U3nyeckye 0CHOBBI
nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2018 (6)
IToaroroBka K 9
nabopaTopHOM pabore
Wroro no pa3geny 9 10

Pa3pen 10. KomniekcHoe Bo3/eiiCTBHe CTPYHHBIX TeUeHUH NP CTapTe Ha 3j1eMeHThbI CTapTOBOI0

KOMILIEKCA U pPaKeTy.

CamMocTosiTe/IbHOE

. Teopust mactrunoctu: CIT6.BT'TY "BOEHMEX" um. []. @. 2
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H3y4yeHue JUaKThUe CKOU YctrHOBa, 2018 (3)
equHULE! 10.10 mo yuebHoii | A. I1. Marmmrakos, P. B. KpacunbHUKOB. . dU31decKre 0CHOBBI
JuTeparype nycka: CII6.BI'TY "BOEHMEX" um. []. ®. Ycrunora, 2018 (5)

Nroro no pasgeny 10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
CTAPTOBASA I'IJIPOTA30JUHAMUKA

®OH/JbI ONEHOYHbBIX CPEACTB

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

e UarHocThyeckas pabora
*  BOIMPOCHI K 3a4eTy;

*  KOHTPOJIbHbIE BOITPOCEHI;
e otuet 1o JIP;

e 3aueT.

KpuTtepuu onjeHuBaHus

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

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

Bonpocsl K 3auety

1. Cxembl ra300TBe/IeHUS B CTAPTOBBIX KOMIUIEKCaXx.
2. OpuHOouHas cBOOOHAA CBEPX3BYKOBas pacueTHas cTpys. CTPYKTypa U XapaKTepUCTUKU. TypOyIeHTHOCTb.
Cwmeruenue, foropanuve, »kekuusi. [Ipeobpa3oBaHue 3Hepruu B TypOy/eHTHOM ciioe cMelneHus. [loHsTHE 0
Konmoroposckom mactuTabe.
3. CooTHoIIeHUs [i71s1 K3MeHeHUsI CKOPOCTHOT'O Haropa Y SHTaJIbIIUU 10 0CH 0CeCUMMeTPUUHON CTalliOHapHOMH
CBEpPX3BYKOBOH CBOOOIHOM CTPyH
4. OmuHOUHast cBOOOHAsT CBEpX3BYKOBasi HeZIOpaCIIUpeHHas U TiepepaciiiupeHHast CTpysl. Y1apHO-BOTHOBbIE
CTPYKTYPBbI U M3MeHeHre TlapaMeTpPOB Ha HUX.
5. Ocob6eHHOCTH pacrpoCTpaHeHust 6/I0UHBIX CTPYH. BivsHue BeTpa Ha pacripocTpaHeHHe CBOOOJHBIX
OAMHOYHBIX 1 OI0YHBIX CTPYH
6. CraljoHapHble ¥ HeCTal[OHapHbIe Pe)KUMbI B3aUMOZENCTBUS CTPYH C Mperpazioi, nepreHAUKY/IspHO oCH.
ABTOMOJIE/TEHAST CXeMa B3auMO/IeHCTBUS.
7. B3aumogielcTBUe CTPYH C KOHUUYEeCKHM ra3ooTpakaresieM. CTPyKTypa TeueHUs!
8. B3anMogelicTBHe CTPyH C HaKJIOHHBIM OZJHOCKaTHBIM ra3ooTpakaresieM. CTpykTypa TeueHus. [ToHsaTuHe o
KpUTHYeCKO# Touke. CriocoObI OIIeHKH JaB/IeHUH.
9. BzaumozeiicTBre GJIOUHOM CTPYH C 3/IeMeHTaMH T10JTy3ar/Ty0IeHHOTO Ta30X0/ja M C TIOBEPXHOCTHIO HYJ/IEBOM
OTMETKU.
10. CxeMa TeTyIoBOTO BO3/eMCTBYS TIPY HaTeKaHUU CTPYU Ha Mperpajy, mepreHJuKy/asIpHyo ocu. PaKkTophl,
BJIMSIIOLLME HA TeIJIOBOM NOTOK. KpruTepuanbHas MeTOAMKa OLIEHKU TeIJIOBBIX IOTOKOB
11. Cxema TenIoBOro BO3/|eMCTBUS NIPX HaTEKaHWH CTPYH Ha HAaKJIOHHYIO Nperpagy. Cxema TerioBoro
BO37leliCTBUS MPU HaTeKaHWU CTPYH Ha MOBEPXHOCTh Hy/IeBOM OTMeTKU. DaKTopkl, BAUAIOLINE Ha TeIUIOOTAauy.
Oco0eHHOCTH TeTJIOBOTO BO3JeMCTBHSI Ha KDOMKH JIMCTOB MeTalI000/MLIOBKH
12. OcHOBHbIe XapaKTePUCTUKU MyJbCalliii aB/ieHus Kak cyuaiiHoro rporiecca. @usnyeckye TpoLeCcChl,
BBI3bIBAIOLIME My/IbCALIMY JIaB/IeHNsI Ha Iperpaze
13. Vi3MeHeHUe CTIeKTpa U 00ITIero yPOBHS My/bCAl[Wii aB/IeHUs] Ha Mperpajie mo Mepe moybeMa PakeThl.
[TonyueHue peanv3alyy [aB/ieHUsI HA IOBEPXHOCTH Ta300TpakaTelisi.
14. TlynbcaljuoHHbBIE PeXXUMbI B3aUMOZENCTBUS CTPYH C TiperpajamMu. AKyCTUYeCKOe BO3JeiCTBUe Ha
CTapTYIOLIYIO pakeTy. [IpUurHbI U Cr1I0cOOBI CHYKEHHS.
15. HecraumoHapHble NpoLiecchl B COIJIE U HA BBIXO/e U3 COIIA [IpY 3allyCKe paKeTHOIO JBUraresis U BhIXOJe
Ha OCHOBHOU PeXXUM TSTU
16. HecTalumoHapHbIe MPOIecChl B MOTy3arny0IeHHOM COOPY>KEHHUH TIPH 3aIyCKe PAKeTHOTO ABUTATENIS U
BBIXO/le HA OCHOBHOU PEXXUM TATU
17. O611jas XapaKTepPHUCTUKA KOMITIEKCHOTO BO3JIeHCTBUsL. Ero COCTaB/ISAIONIME U UX TIOBPEX/AONUN 3 deKT.
XHMUUeCKoe ¥ 5pO3MOHHOE BO3/e1CTBUS
18. HecTanMoHapHbIH MPOrpeB JIMCTOB METa/II000/IUI[OBKH.
19. TepmoHaripsikeHUs 1 Tepmogedopmaru. [Tnactuueckre fedopmalii. BivsiHye cxeMbl 3aKperieHust
muctoB. [ToHsATHE 0 MaJIOLIMKIOBOM yCTaNOCTH
20. TpeboBaHMsA K ITapaMeTpaMm B TIO/[PAKETHOM 00bheMe TIPpH MUHOMEeTHOM cTapTe. Crioco0Obl cTabumu3arnuu
JIABJIEHUS B TIO/IPaKeTHOM 00beme
21. TIpobnema Ge3yzapHoro Beixozia. [IpobiemMa pacKyrnopku. 3aTeKaHHe CTPYi B KOHTeHHep Toc/ie 3armycKa
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P/I.

22. Harpy3ku Ha OTKpPBITBIM KOHTelHep MpU CTapTe KpbUIaThIX pakeT

23. CxeMbl BOZIOTIOAYH TIPH CTapTe OTeueCTBEHHBIX U 3apy0eKHBIX pakeT KOCMUUYeCKOTO Ha3HaueHusl.

24. ®usryeckas KapTHHa MpoLieCCOB MPU BHYTPUCTPYHHON Bojorofaue. Vicnonb3oBaHue BOJONIOauM 1S
cHWKeHus Harpy3ok Ha PKH u CK.

25. VIKeHepHbIH NOAX07, K MPUOIKeHHOMY pacueTy TepMOAMHAMHKU Ta30BbIX IPUBO/IOB

26. MyuHOMeTHas cxema CTapra

27. KararysisTHas cxema cTapra

KoHTpO/IbHBIE BOIPOCHI

KoHTposb B hopMe KOHTPOIBHBIX BOTIPOCOB ITPOBOUTCS T10 pe3y/bTaraM U3y4deHus Pa3zesioB 2-6.
Kaxx7ioMy CTy/1eHTY 33/IaeTCsl OZJUH BOTIPOC T10 6a30BBIM MOHSATHSAM KypCa, 0COOEHHOCTSIM TEUEHUH UTH
Harpyskawm, IeHCTBYIOIIMM Ha paKeTy WK CTapTOBbINA KoMILieKC. OTBeT [JO/KeH ObITh 1aH 6e3 Mo/IrOTOBKY.
Orpoc cuuTaeTcs yCrelHo NPOMIeHHbIM, eCJTU CTYAeHT /la/l BepHOe 10 CMBIC/TY Ompe/esieHre TIOHSTHUS,
KaueCTBEHHO TOUHO OMKCA/I XapaKTep TeUeHUsl, 30HbI HAUOOJIBIIIEr0 BO3EHCTBUS Y MOPSIIKU BETAUMH.
[TepeueHb KOHTPOJIBHBIX BOIIPOCOB UMeeTcs B Y MK AUCLIMITIMHEI

Otuet no JIP

ITo pe3ynbTaTam Ka>kaoi 1abopaTtopHOii paboThI CTYAEHTB 0(OPMIISIIOT OTUETHI B OyMa>kKHOM BU/E,
BKJTFOUAIOILITHE 11eJT PabOThI, OCHOBHBIE ()OPMYJTbI M pe3y/ibTaThl B (hOpMe UHC/IOBLIX 3HAUEHWM, TabHL] 1
rpaduKoB.
CTyzeHT [0TTyCKaeTCs K 3allluTe, eC/IM OCHOBHBIE MCKOMbIe BeJTMUMHBI OTIpe/ieIeHbl TTPAaBUTBHO C
TIOTPEeLIHOCTHI0 He Oosee 1% ¥ MpY Ha/TMUMK MPaBU/IBHO 0)OPMJIEHHOTO OTYeTa.
3amuTa npoxoAuT B JopMe OTBETOB Ha BOMPOCHI MperofiaBareisi (3 Bompoca).
JIaboparopHast paboTa cuMTaeTCs 3alUIlleHHOM MPU TIPaBWIEHBIX OTBeTaX He MeHee, YeM Ha 2 BOIIPOCa.
3ajjaHust Ha labopaTopHble paboThI rpejcTapieHbl B YMK AMCLUTUIMHBI

3auer

OOyyaroluiicsi IMeeT TPaBO Ha MOyYeHHe MUHUMA/IbHOM MOJIOKHUTETEHOM OLIEHKH MTPY YCIOBUN
YCIIEIIHOTO MPOXOXKAEHHSI TEKYIIET0 KOHTPOJISI yCIieBaeMOCTH B (hopMe IMarHOCTHUeCKOM paboThI B
COOTBeTCTBUU C TpadrKoOM pa3zena 4.
CTyJeHT [IOTyCKAeTCs K 3a4eTy TIPH YC/IOBUU YCITEITHOM 3all[UThI BCeX 1ab0paTOpPHbIX paboT U MPAaBU/ILHOTO
0TBeTa Ha KOHTPOJIbHBINA BOMPOC.
3auer 1Mo AUCLMIUIMHE TIPOXOAUT OpMe YCTHBIX OTBETOB Ha BOTIPOCHI M3 CITMCKA, IPUBEJEHHOTO B ITYHKTe
"Borpocsl K 3auery".
OtleHKa BBICTABJISIETCS TIOC/Ie cOOeCce0BaHuUs CO CTYAEHTOM B COOTBETCTBUM CO CJIEYIOLIMMU KPUTEPUSMHU:
- oueHka 3AUTEHO — niosiHOe pacKpbITHe BOMPOCa NPy CpeZiHEM MM BLICOKOM YPOBHE BJlaZIeHUsI MaTepuasioM;
- ouenka HE 3AUTEHO — B nHbIX C/1yvasix.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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5 9 Pa3pen 1. 3agaum razoguHaMUKH 4 7 0 7 9 5 Bonpocs! k
crapra. 3auety
Bonpocs! K
Paspen 2. CrarjuoHapHbIe 3aueTy,
5 9 |cBepx3BYKOBBIE OAIHOUHbBIE U 17 5 3 2 12 10 Ortuet no JIP,
0/I0UHBIE CTPYH. KonTtposnbHbIe
BOITPOCHI
Bonpocs! K
Pa3pen 3. BzaumopeiicTBue 3aueTy,
5 9 |cBepX3BYKOBBIX CTPYH C 10 4 2 2 6 10 Otuet 1o JIP,
nperpajgamMu. KontponbHbie
BOIIPOCHI
Borpocs! k
Paspgen 4. TerioBoe Bo3aeiicTBHe 3auery,
5 9 |cTpyil pakeTHBIX ABHraTe/ied Ha 12 6 4 2 6 10 | Ortuer 1o JIP,
nperpajsbl. KonTtposnbHbIe
BOITPOCHI
Pa3pesn 5. IlynbcanuoHHoe ¥ BZEES;;I K
5 g |AKYCTHUYecKoe BO3/eHCTBHe CTPYH 1 6 3 3 5 10 Oruer 116 JIP,
paKeTHBIX ABUraTe/ied Ha
! KontpossHbIe
CTapTOBBIN KOMILJIEKC U PaKeTy. BOTIPOCH!
Pazpgen 6. HecranuonapHsbie Bonpocs! K
5 g MPOLIECCHI MPH 3aITyCKe PAKeTHOro 8 4 0 4 4 10 3aueTy,
JABUTaTe/Is1 U BIX0/[€ HA 0CHOBHOM KontposbHeIe
Pe>XXUM TATHU. BOIPOCHI
< Bormpocs! K
5 9 Pa3gen 7. MuHoOMeTHBIN CT&PT " 9 4 0 4 5 10 sameTy,
CTapT U3 NPOTOYHOI0 KOHTeliHepa. Oraer o JIP
Pazpen 8. cnonb3oBaHue CUCTEM
BO/IONIOAQUM /A/Isl CHYDKeHUS BOMDOCH K
5 9 |Tem10BBIX, CHJIOBBIX H 9 4 0 4 5 10 BaﬂeT
aKyCTHUeCKHX Harpy3okK npu y
crapre.
Bormpocs! k
5 9 Paszpen 9. Ilponeccesl B rasoBbIx 19 9 5 4 10 15 sauery,
NPHUBO/JaX CTAPTOBBIX KOMILIEKCOB. OTaer o JIP
Pa3aen 10. KommiekcHoe
5 g |BO3ACHCTBHE CTPYHHbIX TeueHHH 9 - 0 v 7 10 Bormpocs! K
NPHU CTApPTe Ha 371eMeHTbI 3ayery
CTAapPTOBOT0 KOMIL/IEKCA U PaKeTy.
Bcero 3a 9 cemectp 108 | 51 17 34 57 100
Bcero no gucuunInHe 108 | 51 17 34 57 100
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