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JIUCT COI'J/TACOBAHUA

PABOYAS ITPOTPAMMA COCTABJIEHA B COOTBETCTBMM C TPEBOBAHUAMM ®EJEPAJIBHOI'O
I'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUSA (®I'OC BO)

24.03.01 PakeTHbIe KOMIIEKCHI H KOCMOHAaBTHKA

rog, Habopa rpymnmsr: 2026

IIporpammy cocraBui:

Kadenpa A4 CTAPTOBBIE U TEXHUYECKUE KOMITJIEKCHI PAKET U
KOCMUMYECKUX AIIITAPATOB
CuHunbliukoB Banepuit bopucosuy, K.T.H., JOLEHT, [JOLEHT

ITporpamMma paccMoTpeHa

Ha 3ace/jaH1H Kadesipbl-pa3paboTurika

paboueii nmporpammMel A4 CTAPTOBBIE I TEXHUYECKUWUE KOMIIVJIEKCBI PAKET 1 KOCMHWYECKHUX
AIITTAPATOB

3aBenyrouuii Kadgenpoit Mamrakos A.I1., K.T.H., Ao1].

IIporpamma paccMoTpeHa
Ha 3ace/]aHuY BBITyCKarollel kadepsl

A4 CTAPTOBBIE 1 TEXHUYECKHNE KOMIIVIEKCBI PAKET 1 KOCMMWYECKHX AITITAPATOB

3aBepyroumii kKadenpoit Marmrakos A.I1., K.T.H., A01I.




PABOYAS ITPOI'PAMMA JUCHUITJIMHBI
OCHOBBI 'A3BOJUHAMMUWKHU CTAPTOBBIX KOMIIJIEKCOB

Pa3pensl paboyeli IporpaMmel

1. OEJIM OCBOEHUA JNCLHUITJINHEI

2. MECTO ANCLHUIIJIMHEI B CTPYKTYPE OOII BO

3. CTPYKTYPA 11 COOEP)KAHUME NVCHUIT/IVIHBI

4. ®OPMEI KOHTPOJIA OCBOEHUA OINCHUITJIMHEL

5. YYEBHO-METOJWYECKOE 1 THOOPMALIMOHHOE OBECITEYEHIME NVCIUIT/IVMHBI
6. MATEPAJIBHO-TEXHNYECKOE OBECITEYEHVE OMCHUIT/IMHBI

IIpuioxeHusi K padoueii mporpaMme AMCLHUILIHHbI
o TIpunokenue 1. AHHOTaIMs paboyeli MPOrpaMMbI

o Ilpunokenue 2. TexHonoruy v Gopmbl 00yUeHUsT
o [Ipunoxxenue 3. @oH/bI OLIEHOYHBIX CPE/ICTB



1. OEJIX OCBOEHUSA JUCIIUITI/INHBI
Lesipr0 0CBOEHMSI JUCLIUIIIVHEI SIB/IsIeTCST POPMUPOBaHKE CIe/[YIOIMX KOMIIeTeHIIHIA:
ITK-3.5 — CriocobeH NpoBOUTh POEKTHPOBAaHHE TH/PABINUECKHX U THEBMAaTHUeCKUX MIPUBO/IOB

@DOpMHPOBAHUIO KOMIIETEHIIUH CIYKUT JOCTKEHUE C/IeYIOIINX Pe3y/bTaToB 00pa3oBaHus:
IIK-3.5

3HAHUS:

- OCHOBHBIE YPaBHEHHsI T'a30/IMHaMUKU;

- OCHOBHBIE BU/IbI HEBSI3KMX U BSI3KHX TEUEHUM HEeC)KMMAaeMOTr0 U C)KUMaeMoro rasa;

- BUJbI ra30iIMHaMH4e CKUX H&prBOK Ha 3/IeMeHThbI CTElpTOBbIX KOMIT/IEKCOB,;

YMeHuUsi:

- OTIPeJieJIATh PEeXXKUM TeueHUs;

- OL|eHMBATh a3pOANHAMUYECKUe CUJIbI, IeMCTBYHOIIME Ha TeJIO B TIOTOKe BO3/YXa;

HABbIKU:

- aHa/IM3a T0J/Ie TeueHuH;

- MHCII0/Ib30BaHUA paCHETHbIX 3aBHCHMOCTeﬁ A1 OHpe,ZLEIIEHI/ISI HapaMETPOB TeueHusa " OHPEAEHEHI/IH CHUJIOBBIX
TETJIOBBIX Harpy3o0K.



2. MECTO JNCIIUIIJIMHBI B CTPYKTYPE OOII BO

Huctunimsa OCHOBBI TASOJMTHAMUKHN CTAPTOBBIX KOMIIJIEKCOB siBisieTcst AUCLUIUIMHON YacTH,
(opmMupyemoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbI TIOATOTOBKHM 110 HarpaBieHuto 24.03.01
PaxemHble KOMNAEKChbl U KOCMOHABMUKA.

CopzepkaHue JUCLMIUIMHBI SIBSETCS JIOTMUeCKUM Mpogo/bkeHreM aucuuiuiiH: @U3UKA, TEPMOJMHAMUKA,
YCTPOMCTBO UM @®YHKIMOHUPOBAHUE JIETATE/IBHBIX  AIIIIAPATOB, ABTOMATM3AILIA
NMH)XEHEPHO-TEXHNYECKNX PACYETOB, BBEJEHHUE B WMH®OPMAIIMOHHBIE TEXHOJIOI'MN,
OCHOBBI I'IAPAB/IMKA CTAPTOBBIX KOMIIJIEKCOB.

Cofep>kaHre JUCLUIUTMHBI SIB/ISIETCS. OCHOBOM Assi ocBoenusi guciuiuivH: IIOJTOTOBKA K ITPOLIEAYPE
BAIIMUTHI M 3AIMUTA BBIIIYCKHOW KBAJIMGUKAIIMOHHON PABOTHI, TA30BBIE IIPMBO/bI
CTAPTOBBIX KOMIUIEKCOB, BHEINIHEE BO3JEMCTBUE HA CTAPTOBBIE KOMIUIEKCHI,
TEPMOYIIPYTOCTH KOHCTPYKIIUIA.

ITpeaBapuTebHbIE KOMITETEHIIMH, CHOPMYPOBAHHbIE ¥ 00yYaroLerocs o Hauasa U3y4eHust AYCLUTINHBL:

e OIIK-1 — CriocobeH IprMeHSITh eCTeCTBeHHOHAYYHBIE U 00IeMHKeHepHbIe 3HaHNs, MeTO/[bl MaTeMaTHeCKOro aHa/Ii3a
U MOJleTMPOBaHNs, TeOPeTUUeCKOro U SKCIIepUMeHTaIbHOI0 UCC/le[joBaHUS B IPO(eCcCUOHATbHON AesTeIbHOCTH

¢ OIIK-2 — CriocobeH MOHUMATh NPUHLMIBI PabOThI COBpeMeHHBIX HH(POPMALMOHHBIX TEXHOJIOTHH U MCII0/Ib30BaTh UX
JJIs1 pellleHUsI 3a/ja4 Npocdhe CCHOHABHOM [edaTeTbHOCTU

¢ OIIK-5 — CriocobeH UCMOMB30BaTh COBPEMEHHbIE TIOJXO0/bI M METOABI PeLlieHHs] MpodeCcCHOHAIBHBIX 3a/ja4 B 00/1aCTH
aBHMAIMIOHHOM 1 paKeTHO-KOCMIUEeCKOW TeXHUKH, BK/IIOUasi yIipaB/ieHHe IPOeKTaMH CO37iaHusI HOBBIX 00pasIjoB TeXHUKU
Y YTUIU3ALMK YCTapeBLINX

¢ OIIK-7 — CriocobeH pa3pabaTbiBaTh aArOPUTMBI ¥ KOMITbIOTEPHBIE TIPOTPaMMBI, TPUTOJHBIE /715 TIPaKTHUeCKOTo
NIpUMeHeHUs]

¢ TIK-3.5 — CniocobeH NpoBoAWTb MPOEKTHPOBAHHUE IH/PABINYEeCKUX U THEBMAaTUYeCKUX TIPUBOJJOB

e ITK-94 — CriocobeH K yTipaB/ieHHI0 HH(OpMariyei 1 JaHHBIMH, TIOMCKY NCTOUHUKOB HH(OPMAIUH 1 JaHHBIX,
BOCIPUATHIO, aHA/IM3Y, 3alIOMUHAHHUIO U Nepefiade MHGOPMAaLUX C UCIONb30BaHKWeM LIU(MPOBLIX CPeJCTB, a TAKXKe C
TIOMOIIIBIO0 a/ITOPUTMOB TIPU paboTe € MOTyYeHHBIMHU U3 Pa3/INUHbIX HCTOYHHUKOB JaHHBIMU C L{eJIb0 3((eKTHBHOTO
UCII0/Ib30BaHUs TI0/TyUeHHON HH(OopMaLuu [j1s1 pellieHus 3aja4



3. CTPYKTYPA U COAEP)XAHUE TNCIUITJINHBI

OG61ast TPY0EMKOCTh AUCLMIUIUHBI COCTaBseT 3 3.e., 108 u.

3.1. Coaepkanue (AMAAKTHUKA) AUCIUTIUHBI
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Pazpgen 1. Pasgen 1. B 1.1. Tasc KaK pasjiesl MeXaHuKu. 1.2. 3aiauy, periaemMble
3 6 ra3oAMHaMHKOM. 1.3. OCHOBHbIe TPO6/IeMbI Ta30/JMHAMUKHI CTapTOBBIX KOMITIEKCOB. 1.4. MeTozbl 10 7 Py 5 3 10
ra3oMHaMUKU. 1.5 TIOHSITHSI CII/IOLIHOMN Cpe/ibl M KMAKOH yacTuibl. 1.6. OCHOBHBIE napaMeTpbl,
OMNUChIBAIOIHE TeyeHHe Ta3a. 1.7. PU3nUeCKuil CMbIC/ YaCTHBIX TIPOU3BOJHBIX B Ta3C
Paspen 2. Pa3aen 2. Oc yp r u (yp Hasbe-Crokca). 2.1.
3 6 "YpaBHeHHe Hepa3phIBHOCTH /111 C)KUMaeMoi M HeC)KMMaeMoii cpe/ipl. 2.2. YpaBHeHHs KOIMYecTsa 8 4 4 0 4 15
JIBVDKEHUS [I/11 HeBSA3KOH M BsA3KOH cpe/ibl. 2.3. YpaBHeHHe 3HepruM INpH yueTe U HeyyeTe B3SKOCTH U
TEIUIONPOBOAHOCTH. 2.4. 3aMbIKAIOLIYe YDaBHEeHUs.
Paspen 3. Pasjen 3. Aauabaruueckue ¥ H303HTPONNYECKHe TedeHus rasa. 3.1. [IoHsATHs 0 TPaeKTOpUu
W IMHAK TOKa. 3.2. [ToHATHS 06 a/uabaTHUHOCTH ¥ H309HTPONMYHOCTH B Ta30BO#t JUHaMuUKe 3.3.
YpaeHeHue BepHy/un 15t pasinuHbIX cydae. 3.4. VI303HTpOnMyeckue cooTHoLeHus. 3.5. 3ajaua 06
3 6 YCTaHOBHUBLIEMCSI UCTEUEHHH ra3a U3 coCy/ia uepe3 Majioe OTBepCTHe. JJOKpUTHUeCKUI U KpUTUYe CKUH 22 12 12 0 10 15
pexxuMbl McTedennst 3.6. OfjHOMepHBIe CTaljMOHapHBIe H3039HTPOMMYecKHe TeueHus rasa. Comio Jlapans.
Tsira pakeTHOTO JiBUraTe/ist. YC/I0BUe MaKcHMyMa Tsru. [1pe/jBapyTe IbHBIN BEIGOP [TapaMeTpoB PAKeTHOrO
uraressi 3.7. Xapakrepuctuku. Konyc Maxa. Teuenue IIpanaris-Maiiepa.
Paspen 4. Pa3aen 4. CKauKu yIUIOTHeHHUs. YiapHble BOIHbL 4.1. AKycTiueckue BO/MHBL 4.2. ITpsMoit
3 6 cKayok yrioTHenus1. 4.3 Tpy6ka ITuto. [JaBnenue ITuto. 4.4. Kocoii ckauok ymioTHeHust. 4.5. CxeMbl 19 9 4 5 10 10
CBEPX3BYKOBOI0 00TeKaHHs! KOHYC-LIM/IMHAPUYECKOr0 1 poMBoBHAHOrO Tena 4.6. YapHble BOJHbI.
Pa3pen 5. Pasaen 5. Bsa3kue TeueHUs XXMAKOCTeH 1 ra3oB. 5.1. TToHsTHe 0 norpaHuyHoM cioe. 5.2.
3 6 JlaMUHApHBIi 1 TypOy/IeHTHBIN PeXXUM TeueHust. 5.3. TpeHue ¥ Teryi006MeH Mpy TeueHHH XXUAKOCTH BAOJIb 14 4 4 0 10 15
TIACTHHBI 17151 Pa3/IMYHBIX PeXXMMOB. 5.4. TpeHHe 1 TerIo06MeH Npy TeYeHNH KUKOCTH B Tpybax s
Pa3/IMUHBIX PEXKMMOB.
Pa3pen 6. Pasjen 6. AspojguHamMuKa o0TeKaHHs TBEPALIX Te/l IOTOKOM Bo3/yxa. 6.1. Cesi3aHHas 1
3 6 CKOPOCTHasi cucTeMbl. 6.2. A3poMHaMHUuecKie CUJTbl U MOMeHTBI. 6.3. A3pojjMHaMUuecKue 10 2 2 0 8 10
K03 HULEeHTBI.
Pazpen 7. Paspen 7. CBepx3BYKOBbIe CTPYH PaKeTHBIX ABUraTe/Ieil M MX B3aHMO/IeliCTBHe C
3/IeMeHTaMH KOHCTPYKI{HH CTaPTOBbIX KOMIUIEKCOB. 7.1. CTPyKTypa CBOGO/IHBIX CTALjMOHAPHBIX
3 6 CBEPXBYKOBBIX PaCueTHBIX M HepaCueTHBIX CTPyit. 7.2. TypOynenTHas guddysus B clioe cMeleHus. 25 13 6 7 12 25
TIporjeccel joropanust. 7.3. CKauku yrIOTHeHHs B CTpysix. 7.4. HatekaHue CTpyii pakeTHbIX ABUTaTe/ el Ha
9/1eMeHTb] KOHCTPYKLIMK CTapTOBBIX KOMILIeKCOB. CHIOBOE U TerioBoe Bo3/eHcTBue CTpyid 7.5.
IlynbcaloHHOe 1 aKyCTHYecKoe Bo3zeiicTBHe cTpyit 7.6. I'asc KHe CXeMbl CTapTa PaKeT.
Bcero 3a 6 cemecTp 108 51 34 17 57 100
Bcero no aucuuminge 108 51 34 17 57 100
3.2. AyquTOpPHBIN NMPAKTUKYM
N Oo0beMm,
o
n/n Homep U HaMMEHOBaHHUE pa3jiesia JUCHUII/IUHBI Tema NPAKTHYECKOr'0 3dHATUA ayA.
yacoB
OO6111as XapakTepUCTUKA 3a/1a4 ra30AMHaMUKU
1 |Pasgen 1. Pa3gen 1. Beegenue. . p p A A 5
CTapTa.
2 Paa,qen 4. P83AEH 4. CKauku YIUIOTHEHUS. Y,E[aprIe CxeMbl CBepPX3BYKOBOT'0O o0TekaHus KOHYC- 5
BOJIHBI. LAJTMHAPUYEeCKOro 1 p0M60BI/I,Z[HOFO Tela
Paagen 7. PEIB,E[E]'I 7. CBerBByKOBLIE CTPYU PaKeTHBIX Harekanue Cprﬁ PaKeTHBIX ,E[BI/IFEITEJ'[GIZ Ha
3 ,Z[BI/IFaTEJIe;I 1 ux B3aHMOAEﬁCTBHe C JjIeMeHTaMH1 3/IeME€HTbI KOHCTPYKIIMKU CTaPTOBBLIX KOMITJIEKCOB. 7
KOHCTPYKLIMM CTaPTOBBIX KOMILJIEKCOB. CusioBoe U TeTvioBOe BO3/eHCTBUE CTPYH
Bcero 3a 6 cemecTp 17
3.3. CamocrosiTennbHas pabdota crygenta (CPC)
Ne Oo0beMm,
Homep U HAaUMEHOBaHHE pa3jesia JUCHUIIINHBI CO}I[EP)KEIHHE y‘l06H01"0 3ajaHuA
n/n 4acoB
CamocTosiTe/lbHOe Hn3ydyeHue
1 |Pa3gen 1. Pasgen 1. Beeznenue. JuaKTUYeCckol euHULIBI 1.4 110 3
yuebHOli iuTeparype
CamocTosiTe/lbHOe n3syueHue
Paspen 2. Pa3gen 2. OcHOBHBIE YpaBHeHUs Fa30JHaMHAKHU
2 JUJaKTAYeCcKUX efuHuL 2.1-2.4 o 4
(ypaBHeHust HaBbe-CToKCa). o
yueOHOI uTeparype
CaMocTosiTe/IbHOE M3yueHue
Paszzen 3. Pa3gen 3. Aauiabatiueckre U W303HTPOIAYECKUEe
3 JWJAKTAYeCKUX eflnHnL 3.2-3.7 110 10
TeueHMs rasa. -
yueOHOM MTeparype
CamocTosiTe/IbHOE U3yUyeHue
4 |Paspen 4. Pasgen 4. CKaukul yIIJIOTHEHUS. YjapHbIE BOJIHBI. JW[aKTAYeCKUX efnHuL 4.1-4.6 o 10
yq86HOﬁ JINTEpaType
CamocTosiTe/IbHOE U3yueHne
5 |Pa3men 5. Pa3zmen 5. Bsi3kue TeueHHs )KUJKOCTEHN U Ta30B. IUIaKTUUYeCKUX einHuI] 5.1-5.4 110 10
yq86HOﬁ JIUTeparype
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6 |Pa3gen 6. Paznen 6. AspopuHamuKka 0OTeKaHuUsT TBEPABIX TeJ
TIOTOKOM BO3/yXa.

CamocTosTebHOE U3yuyeHHe
JW[AKTAYeCKUX efnHuL 6.1-6.3 o
yueOHOI rTepaType

Paspen 7. Pasgen 7. CBepX3BYKOBbIe CTPYU paKeTHbIX ABUraTesel u

W3yuenue jupakTiueckux efuuuy 7.1,

7  |ux B3aMMO/eHCTBHE C 3/1eMeHTaMH KOHCTPYKLUHM CTapTOBBIX 7.2, 7.7 110 yueBHoi uTepatype 12
KOMIL/IEKCOB.
Bcero 3a 6 cemecTp 57
4. ®OPMbI KOHTPOJIA OCBOEHUSA JUCIIUIIJINHBI
CEMECTP HEJE/IN CEMECTPA
1(2| 3 |4|5| 6 |7 8 9|10 [11|12| 13 | 14|15| 16 17
6 KB ap 113, KB P KB AP Bormp.Jud.3au, aud. 3au.

YcnoBHble 0603HaYeHVST:

P — muarHocThyeckas pabora;

KB — KOHTpO/BHBIE BOMIPOCHI;

I3 — nomaiiiHee 3ajaHue;

Borp.[Jud.3au — Borpocs! K AuddepeHI{IpOBaHHOMY 3aueTy;
gud. 3au. — mcdepeHPOBaHHBIN 3aUeT.

TekyIyii KOHTPO/Ib YCIIeBaeMOCTH CTY/€HTOB POBOJUTCS B AUCKPETHBIE BpeMeHHbIe HHTePBasbl B CJIEAYIOIIX
dopmax:

JMarHocThyeckast pabora;

KOHTPOJIbHBIE BOTIDOCHI,

JIOMaIlHee 3a/IaHue;

BOTIPOCHI K U (GepeHIMPOBaHHOMY 3aueTy.

ITpoMexxyTouHas arTecTamys IPOBOAUTCS B hopMax:
v depeHIMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOANYECKOE I TH®OPMAIIMOHHOE OBECITEUEHUE
JACIIATUIAHBI

5.1. OcHoBHag uTeparypa Mo JUCLUTIINHE:

1. . TexHomOrMYeCcKue 00BEKTHI HA3eMHOM MH(PPACTPYKTYPhl PAKETHO-KOCMUUeCKol TexHUKU. M.: TTonurpadukc PTIK,
2005, 3n1. pec.

2. A. TI. MamrakoB. . @u3ndeckue 0cHOBBI Tycka. CI16.: M3g-so BI'TY "BOEHMEX" um. 1. ®@. YctuHoBa, 2023, 15 7K3.

3. A. TI. MammrakoB. . ®@u3ndeckue 0CHOBBI Tycka. CIT6.: 3a-eo BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2023, 371. pec.

4. B. B. CaxuH, E. M. 'epsiumaH, Y. B. Tetepuna. . Teronepeaaua. CI16.BT'TY "BOEHMEX" um. /. ®@. YctuHOBa, 2020,
86 k3.

5. E. B. Adanacees, B. U. Bano6aH, C. B. Bobbiies. . CTpyKTypHO-3/IeMEHTHOE MO/Ie/TUPOBAHUE Ta30iUuHAMMIYECKHX
niporjeccoB ipu crapte paket. CII6.BI'TY "BOEHMEX" nm. []. ®. YctunHoBa, 2004, 175 3K3.

6. E. B. Adanacees, C. B. Boobrmes, 1. JI. [lobpocepzoB. . OnpeziesieHre apaMeTpOB TM0JIs1 TeUeHUsT OAUHOUYHON
Henzobapuueckoii ctpyu. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008, 371. pec.

7. K. H. Bosnkos, B. H. EmenbsiHoB, B. A. 3a3umko. . TypOysieHTHbIe CTPYH - CTaTUCTHYeCKHMEe MOZe/IM U MOZle/TMPOBaHue
KpynHbIX BUuxpeit. M.: ®UU3MATJINT, 2013, 30 5k3.

8. K. H. Bonkos, B. H. EmenssHoB, U. B. TeTepuna. . ['a30Bble TeueHus B comiax 3HeproyctaHoBok. M.: ®U3MATIINUT,
2017, 50 3K3.

5.2. JloniosiHUTeE IbHAS IMTEPATYpa 0 JUCLUIIVHE:

1. K. H. Bosnxos, B. H. EmenbsiHoB, A. . I1BeTKOB. . AKyCTHYeCKHe B3aUMO/eliCTBUS B Fa30BbIX OTOKAxX. M.:
OU3SMATIINT, 2021, 3 3K3.

5.3. Tleprogrueckuie U3aHuUs:
1. EcTecTBeHHbBIe Y TeEXHAYECKHUE HAyKH.

5.4. TlepeueHb pecypcoB UH(HOPMAIMOHHO-TEIEKOMMYHUKAI[MOHHOM ceTH "VIHTepHeT", He0OXOJMMBIX [Ijisi OCBOEHUS
UCLIUIUIAHBI, 37IEKTPOHHbIE OUOIHOTEUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — DBC JlaHs;
2. https://urait.ru/ — I'maBHast — O6pa3oBarenbHas riardopma FOpaiT. [yis By30B 1 CCy30B..

CoBpemeHHble MpodeccHoHaTbHbIe 6a3bl JAHHBIX:
1. https://rusneb.ru — HaijuonanesHas snekTpoHHasi 6ubimioreka (HIB);
2. https://cyberleninka.ru/ - HayuHas ssiekTpoHHasi 6ubmmoTeka «KrnbepieHUHKa»;

http://www.rfbr.ru/rffi/ru/library - TTonHoTeKcTOBas 37eKTpoHHas 6ubmoTeka Poccuiickoro hoHa hyHAaMeHTambHbIX
WCCIeJOBaHUM.

WnopmMalioHHbIe CIIpaBOUHbIe CUCTEMBI:
1. Texskcnept — VIHGOpMaLMOHHBIHN MOPTaa TEXHAYECKOTO peryarpoBaHusi: Hopmel, rpaBuia, CTaHAapThl PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l TOCToB cob6CcTBeHHOM
redepauuy BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncyasrantIImoc- nHbopMal{oHHBIH [TopTas paBoBoH UHGOPMALH.
5.5. TTporpaMMHoOe obecrieueHue:
He TpebyeTcsl.

5.6. H(dopMaIioHHbIEe TEXHOJIOTUH:

B3auMoieficTBHe ¢ obyuarorrumucs rocpezicteoM DVIOC Moodle BITY «BOEHMEX» um. [I.®. YcTuHOBa.



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUVE JUCITAIT/INHbI

6.1. JIeKIjMOHHbIE 3aHATHS:

CrelMaM3upoBaHHble TpeOoBaHus 10 000PY0BaHNIO OTCYTCTBYIOT; ayJUTOPHsI C 0CA/J0UHBIMU MeCTaMH I10
KOJIMUeCTBY CTYZJ,eHTOB; J0CKa.

6.2. IlpakTHUyecKne 3aHATUA:
1. AyauTopusi ¢ YMC/IOM TTOCAJIOUYHBIX MECT He MeHblIle KOTMYeCTBa 00yJaroImxcs.

6.3. IIpouee:

1. pabouee MecTO TIperiofiaBareJisi, OCHAIlEHHOe KOMIIBIOTEPOM C ZOCTYIIOM B VIHTepHeT;
2. paboune MecTa CTYI€HTOB, OCHAIl[eHHbIe KOMIThIOTEpAMU C JOCTYTIOM B VIHTepHeT, nipejHa3HaueHHEBIe 711 pabOThI B
3JIEKTPOHHOM 06pa3oBaTesibHOM Cpejie.



IIpunoxenue 1
K pabouyeii nporpamMme JHCIAILUIHHBI
OCHOBBI 'A30JMHAMUWKN CTAPTOBBIX KOMII/IEKCOB

AHHoOTanusA padoueil MporpaMMsI

Oucuunyimna OCHOBBI I'A3OJMHAMUKU CTAPTOBBIX KOMIUIEKCOB siBrisieTcss JUCLMIVIMHON YacTH,
¢opmMupyemoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/I0Ka 1, MpOrpaMMbl MOATOTOBKH 110 HarpasieHuio 24.03.01
PakemHble komnaeKkcbl U KOCMOHAeMuka. JUCIATUIMHA peaym3yeTcs Ha (akynbTeTe A PakeTHO-KOCMHUecKasi TexHUKa BI'TY
"BOEHMEX" wum. [J.®. YcrunoBa kadeppoii A4 CTAPTOBBIE M TEXHWMYECKHWE KOMIUJIEKCBI PAKET U
KOCMUMNYECKUNX AIITITAPATOB.

[JucruruiiHa HatleneHa Ha pOpMUpPOBaHUe KoMnemeHyuli:
ITK-3.5 CriocobeH IpOBOAXTD IIPOEKTUPOBaHYE TMAPABINYeCKIX U ITHEBMAaTHUeCKHUX TIPHBO/IOB.

Cofep>kaHue AUCLMIVIMHBI OXBaTbIBaeT KPYI' BOIPOCOB, CBSI3aHHBIX C Tra30JUHaMUUeCKUMH{ TpolLieccaMy IpU CTapTe pakeT
Pa3/IMUHOrO Ha3HAYeHUs!:

1) 3HAKOMCTBO C BH/JAMH ra30AWHAMUUECKUX TIPOLIECCOB, MPOMCXOASIINX TIPY 3aMyCKe U paboTe JBUraTe/bHON yCTAaHOBKH, a
TaKe TIPU MUHOMETHOM CTapTe PaKeThl;

2) u3y4yeHue paslMyYHbIX BUJOB Harpysok, [elCTBYIOLIMX Ha pakeTy, Ha 3/1eMeHThbl CTAPTOBOIO COOPY)KEeHUs IPU pasInUHbIX
CXemax CTapTa pakeThbl;

3) u3yueHHe CrIOCOOOB CHIDKEHHUSI Pa3/MUHOrO pofla Ta30[WHAMUUYEeCKUX HAarpy30K, [JeMCTBYIOIIMX Ha PakeTy W CTapTOBOE
COOpY>KeHHe.

ITporpamMmoii [UCLUIUIMHBI IPeAYyCMOTPEHEI C/leflytolijiie BUABI KOHTPOJISA:

TeKyIIMii KOHTPOJIb YCIIEBA€MOCTH CTY/I€HTOB MPOBOJUTCS B JUCKPETHBIE BpeMEHHbIE UHTEPBAJIbl B CJIEYIOIHX
dopmax:
e JMarHocTuyeckasi pabora;
® KOHTPOJIbHBI€ BOTIPOCKI;
e JIOMalllHee 3a/laHUE;
e BOMPOCH K JupdhepeHIIPOBAHHOMY 3aueTy.

ITpoMexxyTouHas arTecTamys IPOBOAUTCS B opMax:
e nuddepeHINPOBaHHEIN 3aueT.

OObmasi TPYJOEMKOCTh OCBOEHUs AWCHWIUIMHBI cocTaBnisieT 3 3.e., 108 u. ITporpaMmoll AMCIMIUTHHBI TIPeNyCMOTPEHBI
JIeKL[UOHHBIe 3aHATHs (34 u.), mpakTuueckue 3aHsaTus (17 u.), camocTosiTenbHas paboTa crygenTa (57 u).
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IIpunoxxenue 2

K pabouyeii nporpamMme JHCIAILUIHHBI
OCHOBbBI 'A30JJMHAMUMKHN CTAPTOBBIX KOMIIVIEKCOB

TEXHOJIOI'MN 1 ®OPMbI ObYUYEHWA

PexoMeH/aLiM 110 0CBOEHHI0 AMCLUILIUHBI /TSI CTy/[eHTa

TpyL0eMKOCTb 0CBOEHUS JUCLUILIMHLI cocTapsgeT 108 u., u3 HuX 51 4. ayAUTOPHBIX 3aHATUM, U 57 4., OTBeleHHbIX Ha
CaMOCTOSITe/IBHYIO PaboTy CTyzieHTa.

PekoMeHZALMY TI0 pacripe/ie/ieHHI0 yueOHOT0 BpeMeHHU 0 BHJAM CaMOCTOsITeIbHOM paboThl U pa3fenaM AUCIUTUIUHBI

TIpUBE/eHbI B TAOHLIE.

KoHTpO/b 0CBOEHUST TUCLIMTUIMHBI TTPOU3BOAUTCS B COOTBETCTBUU C I10JIOKEHHEM O TEKyIlleM, pyOeXKHOM KOHTpOJie
yCIIeBaeMOCTH U ITPOMEKYTOUHOM aTTeCTaliy 00yJaroIiuxcsl.

®DopMbI KOHTPOJISI ¥ KPUTEPUH OLIeHWBAHMS ITPUBE/IEHBI B IIPUIOKeHNH 3 K Paboueii mporpamme.

HaumeHnoBanue padoTbl PexkomeHnpyemas muTeparypa TPYII(:[eaN(l:KOCTB’
Pazpgen 1. Pa3gen 1. BBegeHue.
A. TI. MarurrakoB. . @usnueckre ocHoBbl mycka: CI16.: 3a-o BITY
"BOEHMEX" um. 1. ®. YctuHoBa, 2023 (2)
CaMocCTosITe/IbHOE U3yueHue . TexHonornueckrie 00bEKTHI Ha3eMHON HHGPACTPYKTYPBI paKeTHO-
IUAKTUUeCKOW euHULIbI 1.4 10 kKocmuueckor TexHUKU: M.: TTommrpadukc PITK, 2005 (3) 3
yuebHOI TUTEpaType E. B. Adanacoes, B. 1. Banoban, C. B. Bo6sies. . CTpyKTypHO-
37IeMeHTHOe MO/le/IMpOBaHye ra3o/JuHaMUueCcKHX MpOoLeCCoB MPU CTapTe
paket: CIT6.BT'TY "BOEHMEX" um. [I. ®@. YctuHOBa, 2004 (1)
Wrtoro no pasgeny 1 3
Pa3gen 2. Paspen 2. OcHOBHBIe ypaBHeHHUs ra3ojuHaMuku (ypaBHeHusi HaBbe-CToKca).
K. H. Bonkos, B. H. EmenbsiHOB, B. A. 3a3umko. . TypOy/eHTHbIe CTPYH -
CaMOCTOTE/EHO® H3yeH e CTaTUCTHUYECKHe MOJIe/Id U MO/Ie/TMPOBaHue KPYIHbIX BUXpel: M.:
OU3MATIINT, 2013 (3)
AMAAKTITIECKHIX €/IMHAL 2.1-24 E. B. Adanacees, C. B. Bobsiies, U. JI. Tobpocepaos. . Onpenesnerue 4
0 yuebOHO JTuTepaType L o )
MapaMeTpOB I10/Ist TEUEHHUST OJUHOYHOMN Her300apruecKoi CTpyu:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2008 (3-4)
Wroro no paspeny 2 4
Pazpen 3. Pa3gen 3. Aaunabaruueckue U H309HTPONMUYECKHE TeUeHus rasa.
K. H. Bonkog, B. H. EmenbsiHoB, B. A. 3a3umko. . TypOy/neHTHbIe CTPYH -
CamocTosiTe/IbHOe U3y4yeHue CTaTUCTUYeCKHe MOJIeJI U MOJIe/TUpOBaHue KPYIHBIX BUXpei: M.:
NWAKTUUeCKUX eauHuL 3.2-3.7 OU3MATIINT, 2013 (5) 10
1o yueOHo#1 uTeparype A. TI. Mamrrakos. . @usnueckre ocHOBEI ycka: CII6.: 3a-Bo BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2023 (3)
Wroro no pasgeny 3 10
Paspen 4. Pa3gen 4. CkaukM yIJIOTHeHHs. YapHble BOJIHBI.
A. T1. MaiuTakoB. . @usnueckue ocHOBbI ycka: CI16.: 3a-8o BI'TY
CaMOCTOSTE/BHO® H3yeHHe "BOEHMEX" um. [I. ®. YctuHoga, 2023 (4)
TMAKTHYeCKHX eHu 4.1-4.6 B. B. Caxun, E. M. I'epmuman, Y. B. Terepuna. . Terionepegaua: 10
61O e CII6.5TTY "BOEHMEX" um. [I. ®@. YcruHosa, 2020 (4)
110 YHEOHOH MTEPATYPE . TexHonornueckrie 00BHEKTHI Ha3eMHON MHGPACTPYKTYPBI paKeTHO-
kocmuueckor TexHUKU: M.: TTommrpadukc PITK, 2005 (3)
Wroro no paspeny 4 10
Pa3zgen 5. Pa3en 5. Baskue TeueHUs )KUIKOCTel U ra3oB.
A. TI. MarurrakoB. . @usnueckue ocHoBbI ycka: CII6.: M3a-Bo BITY
CaMOCTOATe/bHOE H3yUeHHe "BOEHMEX" um. [I. ®. YctuHoBa, 2023 (6)
ATAKTHYCKIX eEHHIL 5.1-5.4 A. TI. Mamrrakos. . @usnueckre ocHOBEI mycka: CII6.: 3a-Bo BI'TY 10
6100 T "BOEHMEX" um. 1. ®. YctuHoga, 2023 (6)
110 yHEOHOM MTEPATYPE K. H. Bonkos, B. H. EmenbsiHoB, A. U. LIBeTKoOB. . AKycTHUUeCcKue
B3aUMO/IEHCTBUS B ra30BbIX MOTOKax: M.: ®UIMATIINT, 2021 (3,4)
Wroro no pasgeny 5 10
Paspen 6. Pa3gen 6. A3pogrHaMuKa 00TeKaHHS TBEPJBIX Te/I IOTOKOM BO3AyXa.
K. H. Bonkos, B. H. EmenbsHoB, U. B. Terepuna. . 'a30Bble TeueHus B
CaMoCTosTe b O HayueHHe COIUIax 3HeproycraHoBok: M.: ®U3MATIINT, 2017 (4)
ATAKTHYeCKUX eIUHEL 6.1-6.3 A. TI. MamTakoB. . Pusnueckre ocHOBBI mmycka: CIT16.: 3a-8o BI'TY 8
61O T "BOEHMEX" um. [1. ®. YctuHoga, 2023 (5)
110 yHEOHOM MTEPATYpE . TexHonoruueckrie 06bEKTHI HA3eMHOM MH(GPACTPYKTYPhI PAKETHO-
Kocmuueckoit TexHuku: M.: TTomurpacduxc PIIK, 2005 (3)
Wroro no pa3geny 6 8

11

36702



Pa3pen 7. Paspen 7. CBepX3BYKOBbIE CTPYH PAKeTHBIX iBUraTe/Iell ¥ MX B3aUMO/[eliCTBHE C 3/IEMEHTaMH KOHCTPYKIIMH
CTapTOBBIX KOMII/IEKCOB.

A. TI. MamrakoB. . dusnueckre ocHoBEI mycka: CII6.: M3g-Bo BI'TY
N3yuenne jupakTuyeckux "BOEHMEX" um. [I. ®. YctuHoBa, 2023 (6)
enunnI 7.1, 7.2, 7.7 1o yuebHOH E. B. Adanacnes, B. 1. Banoban, C. B. BoobieB. . CTpyKTypHO- 12
JUTepaType 3/leMeHTHOe MO/le/IMpOBaHKe ra3o[jJMHaMUyeCKUX MPOLieCcCoB MY cTapTe
paket: CI16.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2004 (6)
Wroro no pazpeny 7 12
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TIpunoxenue 3
K pabouyeii nporpamMme JHCIAILUIHHBI
OCHOBBI 'A30JMHAMUWKHN CTAPTOBBIX KOMII/IEKCOB

®OH/] OOEHOYHbLIX CPEJJCTB

DOoH/I OLIEHOYHBIX CPE[ICTB, MO3BOJISIOIINE OL|EHUTh Pe3y/bTaThl 00yueHus M0 JaHHOMW JUCLMIUIMHE, BK/IHOUAlOT B cebs:

e JMarHocThYeckas pabora

e BOMPOCHI K U depeHI[UPOBaHHOMY 3aueTy;
* KOHTDOJIbHBIE BOIIPOCHI;

e JIOMalllHee 3a/IaHue;

e nuddepeHIPOBaHHEI 3aueT.

Kputepuu onieHHBaHUA

JuarHocruyeckas pabora
[Iuarnocruyeckasi pabora npoBogutcsi B popme tecta B JMOC Moodle:

¢ [P NPaBWIBHOM OTBeTe MeHee yeM Ha 60% BONpOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BorpocoB U Ooree - arTecTalys.

Bomnpocs! k suddepeHHUPOBaHHOMY 3a4eTy
CnMCcoK BOIIPOCOB BXOAUT B cocTaB Y MK AUCIMIIIVHEIL

KoHTpo/ibHbIE BONPOCHI

KoHTposb B hopMe KOHTPOJ/IbHBIX BOIIPOCOB IIPOBOJUTCS 110 pe3y/ibTaTaM U3ydeHUs paszesioB 2-6.
Kaxk1oMy CTy[eHTy 3alaeTcsi OMH BOTIPOC MO 6A30BbIM MOHATHSAM Kypca, 0COOEHHOCTSIM TeUeHUH WX Harpy3Kam,
[IEMCTBYIOIIMM Ha PAaKeTy WK CTAPTOBbIN KOMILUIEKC. OTBET A0/KeH ObITh aH 6e3 TI0rOTOBKH.
Ornpoc cuuTaeTcs yCIeIIHO NMPOWJeHHbIM, eC/IU CTYZIeHT Jjall BepHOe 10 CMbIC/TY OTpeZie/ieHe TTOHATHS, KaueCTBEeHHO TOYHO
OITTHCaJT XapaKTep TeueHHsl, 30HbI HauOOJIbIIIEro BO3eHCTBYS U TTOPSIKY BeJIMUMH.
[TepeueHb KOHTPOJILHBIX BOMIPOCOB UMeeTcsl B Y MK IUCLIATITMHBL

JomaiuHee 3ajaHKe
OripezienieHrie COTIPOTHBIIEHUS ¥ TIObEMHON CHJIBI TOHKOTO POMOOBHIHOTO TIPOGIIS IIPH 00TEKaHUH CBEPX3BYKOBBIM
IIOTOKOM

JuddepennypoBaHHbIii 3aueT

IuddepeHIMpoBaHHBIN 3aUeT 0 JUCLIUIIINHE IIPOXOAUT B (hOpMe YCTHBIX OTBETOB Ha BOIIPOCHL.
Bunet Bkitouaet B cebst Z1Ba BOMTPOCa, CTIMCOK BOTIPOCOB BXOAWT B cOCTaB Y MK AWCIUTIIUHEL.
OtueHKa BBICTAB/ISIETCS TIOCITe coDece/[0BaHHUS CO CTYZIeHTOM B COOTBETCTBUH CO CJIEAYIOIMME KPUTEPUSMU:
- oteHka 3SAUTEHO-OTJIMYHO — nosiHOe pacKpbITHe TeOpeTUUeCKOro BOMpOCa MPY BEICOKOM YPOBHE Ba/leHHUsI MaTeprasioM;
- ogeHka 3AYTEHO-XOPOIIIO — rosiHOe pacKpbITHe TeOpPeTHYeCKOro BONpoca MpU Cpe/jHeM YPOBeHb BJlafleHUs1 MaTeprasoMm;
- otjerka 3BAUTEHO-YIOBJIETBOPUTEJIBHO — nosiHOe pacKphITHE TEOPEeTUUECKOTO BOTIPOCa TPH €/1aboM ypOBEHb
B/IafleHUs] MaTeprasIoM, JIM00 He[0CTaTOUHO ITOTHOe PAcKPhITHE TeOPeTHUECKOTO BOMPOCa MY CPeAHEM YPOBEHb BIafieHs
MarepuaioMm;
- ouenka HE 3AUTEHO - B uHBIX c/lyJasx.

13



IMacriopT ¢hoHZA OLIEHOUHBIX CPE/ICTB

AyauTtopHbIe <
3aHATHA B m N E
i € = O
KOHTAKTHOM ¢opme = 8 5 § =h=e
a T = > T 5 =
= 2EE| EE ®
(&) O o & g = s B g O
& P HanmeHoBaHue pa3fesioB U E E = [ ] oNe]
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87102 ST
= e =
4 =
= o
Bormpoce! k
3 6 (Paspen 1. Pa3nen 1. BeefeHue. 10 7 2 5 3 10  |muddepeHIIPOBaHHOMY
3aueTy
Pazpgen 2. Pa3aen 2. OcHoBHBIE b Boripocki k
3 6 |ypaBHeHMs ra3oJJUHaMUKH 8 4 4 0 4 15 ™ epe;?{lgg OBAHHOMY
(ypaBHeHus: HaBbe-CToOKCa). Y,
KoHTpoJibHbIe BOMIPOCHI
Paspgen 3. Pa3gen 3. ub cbeB::pgclel;HHOM
3 | 6 |AguaGarmueckue u 22 | 12|12 0 10 15 MOOPHEP Y
M303HTpPONHNUYeCKUe TeueHus rasa. Y,
KoHTpo/bHBIE BOIIPOCEI
Borpoce! k
v depeHIPOBAHHOMY)
3 6 Pa3pen 4. Pazgen 4. Ckauku 19 9 4 5 10 10 aauery,
YIUIOTHeHHs. YJapHble BO/IHbI.
[JomalnHee 3a/jaHue,
KoHTpoJbHbIEe BOIPOCHI
Bormpoce! k
3 6 Pazpgen 5. Pa3pen 5. Bsiskue Teuenust 14 4 4 0 10 15 nudbepeHIMPOBaHHOMY
JKHJKOCTeH M ra3os. 3aueTy,
KoHTpo/bHBIE BOIIPOCHI
Pazpgen 6. Pa3pen 6. AspoquHamuka uob q)eB;):ngZ:;HHOM
3 6 |oO0TekaHHs TBePABIX Te/ MOTOKOM 10 2 2 0 8 10 [* p 3a]jIeTp y
Bo3jyxa. Y,
KoHTpo/bHBIE BOITPOCHI
Paspesn 7. Pa3gen 7. CBepx3ByKOBbIe
CTPYH PaKeTHbIX ABHraTe/ied U uX b q)eBg:pch:;HHOM
3 6 |B3aMMoOjelCTBHE C YIeMeHTaMH 25 13 6 7 12 25 |A p 3a];l{e$ y
KOHCTPYKIIMHU CTapTOBBIX Y,
KOMILICKCOB. KoHTponbHbIe BONPOCHI
Bcero 3a 6 cemecTp 108 51 34 17 57 100
Bcero no guciMminHe 108 51 34 17 57 100
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OneHounsle marepuassl o aucyuimiae OCHOBBI TASOJUHAMMUWKU CTAPTOBBIX KOMIIVIEKCOB

IIK-3.5 - CnocofeH npogodumb npoeKmMupoeaxue 2uopasuyecKux U nHeeMamuy4ecKkux npueooos

Ne 1

Neo 2

Ne 3

Ne 4

Ne 5

Ne 6

HPOHHTaﬁTe TeKCT U YCTaHOBHTE I10OC/1€10BaTE€/IbHOCTh
yHOpH,E[OqI/ITe TeueHus 1o BO3paCTaHUIO XapaKTepHOfI CKOPOCTH:

1. CxrMaemble 103BYKOBbIE
2. HecxumaeMmsle
3. TpaHC3BYKOBbIE
4. I'nep3ByKOBbIE
5. CBepx3BYyKOBbIe

HpquTaf/iTe TeKCT YU YCTaHOBHTE I1OC/1€10BaTe€/IbHOCTh

3anuiInTe MpoLecChl B pacIUpsitoLeiicss yacTH coria JlaBassi B TOM Moc/ieioBaTeIbHOCTH, B KOTOPOM OHM MPOUCXOJAT
TIpY 3aIlyCKe PaKeTHOIO JIBUTaTe/Is:

1) OTpeIB NOTOKA

2) OTpbIBHOE TeueHHe

3) Be3oTpbIBHOE TeueHre C yMeHblIeHUeM CKOPOCTH B pacLIMPSIOLeicsl uacTy coria

4) Be30TphIBHOE TeueHUe C yBeJIMYeHHeM CKOPOCTH B PaCLIMPSIIOLIeCsl UacTy Corlia

[TpouwnTaiiTe TEKCT, BbIOEPUTE NPABU/IBHBIN OTBET U 3alMILUTe apryMeHThl, 000CHOBBIBAIOLME BLIOOD OTBETa
Ha dotorpadum n3o006paskeHs! CTPYH paKeTHBIX AABUTaTesiel. Kakoil pe)kuM ucTeueHHst peatnu3yeTcs ?

1 — c HefjopacIIpeHEM

2 — c nepepacluupeHuemM

3 — pacueTHbIH

4 — B pa3sHBIX COMJAx - pa3/TNYHbIN

ITpounTaiiTe TEKCT U 3aMMIIMTE Pa3BepHYTbIH 000CHOBAaHHBIN OTBET

Ipy KaKuX yC/I0BUSIX JaB/leHue TOPMOXKEHUsI B CTaLlMOHAPHOM TeUeHUY rasa IOCTOSHHO BJO/Ib JIMHUY TOKa?
IIpourTaiiTe TEKCT ¥ 3alTUILINTE Pa3BePHYTHIM 000CHOBaHHEIN OTBET

B uem pasnuuue MexJy yAapHbIMH BOJIHAMH U CKaYKaMH YTUIOTHEHMS?

ITpouuTaiiTe TeKCT U yCTaHOBUTE COOTBETCTBHUE

INocraBbTe B coOTBeTCTBUE AuddepeHIanbHbIe YpaBHEHUSI MeXaHUKY )KUAKOCTU U Ta3a U IapaMeTphbl, BpeMeHHbIe
TIPOU3BO/IHbIE OT KOTOPBIX BXOJAT B 3TU YPaBHEHUsI

1. YpaBHenue

A. [laBnenue
Hepa3pbIBHOCTH

2. YpaBHeHHe
KOJInuecCTBa B. I1noTHOCTB
JIBWKEHUS

3. YpaBHeHue

B. lTonxas sHeprus
SHepruu

I'. TenoBasi sHeprus
. mnynbc (nMpou3sBeeHye MI0THOCTHA Ha CKOPOCTh)
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Ne 7 TlpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE
ITocTaBbTe B COOTBETCTBHE KPUTEPUH TIO001S 1 MX (HU3MUeCKHIM CMBICT

1. Yucno Maxa A. OTHoOLIeHYe CUT UHEPLUU K CHUJIaM BSI3KOCTH
2. Yucno
o b. OTHO1IEHNEe CKOPOCTH TeUeHUs K CKOPOCTH 3ByKa
Peitnosnbca
3. Yucno dpyga B. Be3pa3mMepHbiit K03(OGUIMEHT TeII00TAauN

4. Yucno Hyccenbra I'. OTHOLIEHME CUT MHEPLIMM K CUJIaM TSDKeCTH
[. Be3pa3mepHas uactota KoyiebaHui

Ne 8 TIpouwTaliiTe TEKCT, BbIOEpHTe MPABU/ILHBIN OTBET U 3alTUILNTEe apryMeHThl, 000CHOBBIBAIOIIME BEIOOP OTBETA

Haubosbliyro TSIy pakeTHbIN JBUraTe/ b, pabOTaIOIH B YCIOBHAX aTMOChephI, Oy[eT UMeTh, eC/IU AUaMeTp cpe3a
coria GyzieT COOTBeTCTBOBAT...
1. ... ACTeUeHHIO B peXkKMe HeApacIIupeHust
2. ... ACTEUEHHIO B pe)KUMe IlepepaciuipeHus
3. ... ACTeUeHHIO B paCUeTHOM peKUMe
4.... UICTeUeHUIO C OTPHLIBOM IOTOKA OT MMOBEPXHOCTH COIL/Ia
Ne 9 TlpounTaiiTe TeKCT, BbIOepHTe TIPABU/ILHBIN OTBET U 3alMIIUTEe apryMeHThl, 000CHOBBIBAOLIMe BEIOOD OTBeTa

Kaxk npu HaTeKaHUU CTPYU PaKeTHOIO IBUraTesisi Ha KOHCTPYKLIMY CTaPTOBOIO KOMILIEKCA COOTHOCATCS IJIOTHOCTh rasa
Ha MOBePXHOCTH KOHCTPYKLIUM pW U BO BHeILIHEM TeueHHH (Ha Hapy>KHOM IpaHULie MOrPaHUYHOTO C/105) PBH?

1. pw<pBH

2. pW>pBH

3. pW=pBH

4. B 3aBUCHMOCTH OT COYeTaHUI [1apaMeTPOB BO3MOXKHBI Pa3Hble OTBEThI

Ne 10 TIpouuTaliTe TEKCT, BbIOEpHTe MpaBU/IbHBIE OTBETHI U 3alULLIKTE apryMeHThbl, 000CHOBBIBAIOLIME BBIOOP OTBETOB

Bo3zyx u3 6annoHa rcTekaeT B atMmocdepy uepe3 Masoe orBepcTue. [Ipy Kakux 3Ha4eHHsIX W30BITOYHOTO JJABNEHUs B
HarnoHe pean3yeTcst KpUTHUECKUN (CBEpXKPUTAYECKHIM) PeXKUM HCTEUeHUs ?

1. 0.8:1015 Ila;
2.1,0-1075 Ia;
3. 1,8:1075 Ia;
4. 2,0-10A5 TTa
Ne 11 TTpouwnTaiiTe TEKCT, BEIOEpHTE MPABUIBHBIE OTBETHI U 3aITUILIUTE apTyMeHTHI, 000CHOBLIBAIOIIE BHIOOD OTBETOB

Kakue 13 nepeuric/ieHHbIX TIapaMeTPOB M3MEHSIIOTCS C U3MeHeHHeM CKOPOCTH B [J03BYKOBOM M303HTPOIHUECKOM
TeueHuu?
1. CraTuueckoe JiaBjieHue
2. Jasnenwue [1uto
3. Temnieparypa
4. TemmniepaTypa TOPMOKeHUSI
Ne 12 TIpouuTaliTe TEKCT, BbIOEpUTE MPABU/IbHBIE OTBETHI U 3aIUILIMTE apryMeHThbl, 000CHOBBIBAIOLIIME BBIOOP OTBETOB

OT KakuX ()aKTOPOB 3aBUCHUT CUJIa COTIPOTHUBIIEHUS TeJla, B CTalJMIOHAPHOM TIOTOKe HeC)KUMaeMOU >KUIKOCTH TPy
6ombIINX uKcaax PeliHOMbACA?

1) CKOpOCTHO Harlop HaTeKaroIero roToKa

2) CeueHue Tena

3) Pa3HOCTb Temrepatyp MoToKa U Teja

4) ®opma Tena
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