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JIUCT COI'JTACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBHM C TPEBOBAHUAMUA ®EJEPA/IBHOI'O
T'OCYJZAPCTBEHHOI'O OBPA30OBATE/IbHOI'O CTAHJJAPTA BBICHIET'O OBPA3OBAHNS (©I'OC BO)

24.05.01 ITpoekTHpOBaHue, MPOU3BOACTBO U JKCIUIyaTalisl pakeT U PaKeTHO-KOCMHYeCKHX KOMIIJIEKCOB

roz, Habopa rpymmsl: 2024

ITporpammy cocTaBui:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKUE KOMITJIEKCHI PAKET U
KOCMUMYECKUX ATIITAPATOB
CununbivkoB Banepuii boprcoBuy, K.T.H., IOLEHT, JOLIEHT

ITporpamma paccMmoTpeHa

Ha 3acefilaHuH Kadeaprei-pa3paboTurka

paboueii mporpammel A4 CTAPTOBBIE 1 TEXHUYECKUE KOMIIVIEKCHI PAKET U
KOCMMNYECKUX AIITIAPATOB

3aBenytouumii Kadeapoii Jonbenkos B.T, K.T.H., CHC

IMporpamma paccMoTpeHa
Ha 3ace/laHiY BBIMYCKaolel Kadeapbl

A4 CTAPTOBBIE I TEXHUYECKHNE KOMIUVIEKCHI PAKET 1 KOCMHUYECKUX AIIITAPATOB

3aBenytouumii Kadeapoii Jonbenkos B.T, K.T.H., CHC




PABOYASA ITPOI'PAMMA JUCHUIVINHbBI
I'A3OJMHAMUWYECKHUE HAT'PY3KU ITPU CTAPTE

Pa3pennl padoueii nporpaMMsl

1. IEJIN OCBOEHWSA OVNCLUITIIMHBI

2. MECTO IVCLIUITVIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEP)KAHUE NVCHUIT/INHBL

4. ®OPMbI KOHTPOJIA OCBOEHUA JUCLUTTIJIMHBI

5. YYEBHO-METOIMNYECKOE 1 THOOPMAIIMOHHOE OBECITEYHEHUWE JVCLUITJINHBI
6. MATEPAJIBHO-TEXHNYECKOE OBECIIEYEHWE NVCHUITINHBI

Ilpunoxenus K paboueil mporpaMMe JUCHUIUITHHBI
e Ilpunoxenue 1. AHHOTaLUsI paboyeii MpOrpaMMbl

e TIpunoxenue 2. TexHomoruu U GopMel 00yUdeHHst
o [Ipunoxenue 3. @OH/BI OL|EHOUHBIX CPeZICTB



1. OEJIX OCBOEHUA JNCHOUILIMHbI

Llesibr0 0CBOEHUS IUCLATUINHEI SIBTsSIeTCS YOPMUPOBAHHUE CIAYIOLINX KOMITETeHIINI:

[ICK-09 — criocobHOCTh pa3pabarkiBaTh Ta300TBOJMIME CHCTEMBI ITYCKOBBIX YCTPOMCTB M YCTPOWCTBA AJIS
CHW)KeHUsS BO3,I1€IL/iCTBI/IH TOTOKOB I'a3a paKeTHBIX ,E[BI/IFE:ITEIIEIZ IpH CTapTe pakeT

@®opMHPOBaHHMIO KOMITETEHIIUH CIY>KUT JOCTIKeHUe CIIeIyIOLINX pe3y/ibTaToB 00pa30BaHuUs:
IICK-09

3HAHUS:

- HAyYHO-TeXHUUYeCKHe OCHOBBI T'a30JUHAMHKU CTapTa pakerT;

- OCHOBHBIE TIOHATHSI M METOZOJIOTHI0 Ta30[JVHAaMHMKU CTapTa U CrocoObl CHWKEHUs BO3/EHCTBUS Ha
3/IeMEeHThI CTapTOBOTO KOMILJIEKCA M CTapPTYIOIIYIO PaKeTy;

YMeHusi:

- aHaJIM3UPOBaThb Pe3y/bTaThl KCIIEPUMEHTATBHBIX W UMC/IEHHBIX WCCIe0BAaHUM Tra30UHAMHUUECKUX U
IByX(a3HbIX TEUEHU IIPU CTapTe, CUIOBBIX, TETJIOBBIX M UHBIX HAarPy30K Ha 3JIeMEHTHI CTapTOBOrO KOMILIEKCa U
CTapTYIOIIYIO PaKeTy;

- 000CHOBBIBaTb CMOCOOBI CHYKEHUS Ta30[JUHAMHUECKUX HAarpy30K Ha PakeTy W 3/1eMeHThI CTapTOBOTO
KOMILJIEKCa;

HABbIKU:

- UCIO/Ib30BaHUS HAYYHOU M CIIPABOYHOM JIUTEPATYPHI [PU MPOBEIEHUH PACUETOB U IKCIIEPUMEHTATBHBIX
UCC/IeJOBAaHUH, aHa/IM3e pe3y/IbTaToB U BEIOOPE CIIOCOO0OB CHUXKEHUST Harpy30K;

- HaBBbIKAMU OpraHU3al[UM U TIPOBEIEHUs PAaCueToB U (U3MUECKOTO 3KCIepUMEHTa B 00JacTH
ra30/JUHaMUKH CTapTa;

aHa/mM3a pe3yabTaThbl SKCIEePUMEHTAMbHBIX U UWC/IeHHBIX HCC/IeNOBaHUNA Ta30JWHAMUUECKUX U
IByx(ha3HbIX TeUeHHUH MPU CcTapTe.



2. MECTO JUCHOUIIVIMHBI B CTPYKTYPE OOII BO

Hucuunmvaa TASOAUHAMUWYECKUE HAT'PY3KU ITPU CTAPTE siBnisieTcsi AUCLIATIIMHON YacTH,
(opmupyemoii yuacTHHKaMu 00pa3oBaTe/IbHbIX OTHOLIEHHH 0/10Ka 1, TpOrpaMMBbI MO/ITOTOBKH I10
HanpassieHuto 24.05.01 TIpoekmuposaHue, npou3goo0cmeo U IKCNIyamayusi pakem U pakemHo-KOCMUUECKUX
KOMN/eKCo8.

Cofep>xaHue  JTUCLIMIUIMHBI  SIBJISIETCS  JIOTUYECKUM  mipofio/pkeHueM  mucuuruiia:  @U3UKA,
OU3NYECKHUE OCHOBBI IIYCKA, ITPOTPAMMUPOBAHUWE B CPEJAE MATLAB, I'A3OBbIE
ITPUBO/IbI CTAPTOBBIX KOMIUIEKCOB, AI'PETATBI CTAPTOBOI'O OBOPYJOBAHWUSAI,
TEPMOJNHAMMUKA, ASDPOT'A30JVNHAMMUKA.

Copep>xaHue AUCLIUIUIMHBL  SIBASIETCS  OCHOBOU _AVI OCBOEHMS [JIMCLMIVIMH: IMOAI'OTOBKA K
IMPOLEAYPE 3AIIUTHI 1 3AIIUTA BbIITY CKHOU KBAJIN®PNKAIIMOHHOU PABOTBHI.

IMpeaBapuTebHLIE KOMIIETEHIMH, CHOPMUPOBAHHbBIE Y 00YUAIOIIErocs 0 Hauaia U3yueHus AUCIUIUIAHBL:

¢ OIIK-1 — CriocobeH MpHUMeHSThL eCTeCTBeHHOHAYUHbIe U 00II[eMHKeHepHbIe 3HaHUS, METO/bI
MaTeMaTHh4yeCcKOro aHajiv3a U MOJe/IMPOBaHUsl, TEOPeTHUeCKOr0 U 3KCIIepUMEHTaIbHOTO UCC/1e0BaHUs /1Sl
pelleHNs] MH)KeHEepHBIX 3a/jau NpodeccroHanbHO [1esiTe/IbHOCTH

¢ OIIK-5 — CniocobeH pa3pabatbiBath (hH3HUUeCKHe ¥ MaTeMaTHueCcKue MOZeIU UCCIeAyeMbIX MTPOLeCCOB,
SIBJIeHUH U 00BEeKTOB, OTHOCSIIUXCS K TPOgeCcCHoHaNbHOH cdepe f1esTeTbHOCTH [I1s1 PellieHust
VH)KeHEepHBIX 3a/au

¢ TICK-04 — CriocobeH NMpoBOUTh MaTeMaTU4YeCKOe MO/Ie/IMpPOBaHue Pa3padaThiBaeMOro U3/e/usi U ero
TOJCUCTEM [i7IsI TPOTHO3MPOBaHUs (YHKLIMOHMPOBaHMUSI, OTITUMU3ALIUN, OKHUAaeMbIX PUCKOB U BO3MOYKHBIX
OTKa30B

¢ TICK-08 — CriocobeH pa3pabaTbiBaTb KOHCTPYKIIMHY MTyCKOBLIX YCTPOUCTB, TPAHCIIOPTHO-YCTaHOBOYHOTO
000py/I0BaHus, CHCTEM 3arlpaBKU KOMITOHEHTAMH TOTI/IMBA U CKaThIMU ra3aMy U CUCTeM 00C/Ty>KUBaHUs
pakeThl HA CTAPTOBOM KOMILJIEKCe

¢ TICK-09 — CniocobeH pa3pabaTbiBaTh Ia300TBO/SIHE CUCTEMBI ITYyCKOBBIX YCTPOMCTB M YCTPOUCTBA /ISt
CHIKeHUsI BO3/1eHiCTBUS TTOTOKOB ra3a paKeTHBIX JIBUTraTesieil TPy cTapTe pakeT



3. CTPYKTYPA 1 COAEPXAHUE JNCLIUIIJINHBI

O6111ast TPyJ0€MKOCTb AUCLIUIUIAHBI COCTaBseT 4 3.e., 144 u,

3.1. Copepxanue (JUAAKTHKA) JUCHUIUTAHBI

KYPC

CEMECTP

HaumeHoBaHue Pa3fe/ioB U JUAAKTHYECKHUX eJHHHL]

BCET'O

AyauTOpHBIe 3aHATHS

B KOHTaKTHOH

bopme

BCETO

Jlekuu

IIpakTnyeckue

3aHATUA

CamocrosTe/bHas
pabora cTygeHTOB

dopmupyemast
KomrmeTeHuus, %

IICK-09

10

Paspen 1. 3agauu rasoAuHaMUKH cTapra. 1.1 O61as XapakTepHUCTHKA 3a/jau ra30AMHAMHKH
crapra. 1.2. Buibl BO3€HCTBUS CTPYHHBIX TeUeHUH U BbI3BaHHBIX MMM TeueHHH BO3/lyxa Ha
3/IeMeHTbI KOHCTPYKL{Hi crapToBoro komruiekca (CK) u pakety. IloBpexxaaroiuii addext
Bo3zelicTuid. 1.3. TpeboBaHUst K YPOBHAM HarpyxeHus. 1.4. CXeMbl ra300TBe/|eHHUs IPU
CTapTe pakeT Pa3/IMYHOro Ha3HaueHwst. VIX KpaTKasi XapaKTepHCTHKa. [IoCTOMHCTBa 1
HejocTaTki. O671aCTH IPUMEHeHHs!.

10

Paspen 2. CraiuoHapHbIe CBepX3BYKOBbIE OJHHOUHBIE H 0/10uHbIe cTPYH. 2.1. OuHOYHas
cBoGO/Hast CBepX3BYKOBast pacueTHasi CTpysi. CTPyKTypa 1 XxapakTepHCTHKH. TypOy/IeHTHOCTb.
CwMeleHve, oropaHue, »kekuus. 2.2. IIpeobpa3oBanue sHepruu B TypOy/IeHTHOM CJioe
cmetenus. [Tonsitue o KOJIMOT'OPOBCKOM maciurabe. 2.3. COOTHOLIeHHUS A1 U3MEeHeHUs1
CKOPOCTHOTI'O Hariopa v SHTAJIbIIAU 110 OCH CTPYH. 2.4. OAI/IHO‘IHEIH CBOﬁO,E[Haﬂ CBEpPX3ByKOBas
HeJlopacLIMpeHHasi M fepepaciliipeHHas CTpysi. Y/JapHOBO/IHOBbIe CTPYKTYPbI M M3MeHeHne
rapaMeTpoB Ha HuX. 2.5. OCOGeHHOCTH pacnpoCTpaHeHust G/I0UHBIX CTPYH.

20

16

15

10

Paspen 3. B3auMopelicTBHe CBepX3BYKOBBIX CTPYH ¢ mperpagamu. 3.1. CraijyioHapHbIe U
HeCTalMOHapHble PeXXUMBbI B3aUMOZEHCTBUSI CTPYHi C Mperpajoi, neprneHanuKy/IspHol ocu. 3.2.
ApToMmozienbHas cxema B3aumogielicTeus. 3.3. B3aumogeiicTBre CTPyH C KOHUYeCKMM
rasootpaxaresieM. CTpykTypa TedeHus. 3.4. Bzaumo/ieiicTBHe CTPYH C HAK/IOHHBIM
OJIHOCKATHBIM ra3oorpaxaresieM. CTpyKTypa TeueHHsl. [IOHATHe O KDUTHUECKOI TOUKe.
Crioco6bI OLieHKH faBneHui. 3.5. B3aumogeiicTBre 6/104HOM CTPYH C M/IOCKOW Mperpazgoit.
Bo3HHKHOBEHHEe 00paTHBIX TOKOB. 3.6. B3aumogeiicTBre 6JI04HOM CTPYH C 2/1eMeHTaMK
rojy3ary6eHHoro rasoxoza. 3.7. B3aumozeicTB1e CTpyH C MOBEPXHOCTBIO HY/IeBOH
OTMETKH.

14

10

10

Paspen 4. TensioBoe Bo3jeliCTBHe CTPYi paKeTHBIX ABHraresieil Ha nmperpaasl. 4.1. Cxema
TeT/IOBOrO BO3/eHCTBHUsI PY HaTeKaHUH CTPYU Ha Nperpajy, IepIeHUKY/ISpHYIo ocH. 4.2.
DaKTOpBI, BAMAIOLIME Ha TETJIOBOM NMOTOK. 4.3. KputepuanbHas METOAMKA OLIEHKH TeIIOBBIX
oTOKOB. 4.5. TerIoBble NOTOKH B MSTHE BO3/I€HCTBUsI CTPYH Ha Iperpajy, repreHUKy/IspHyo
ocu. 4.4. CxeMa TeTJIoBOr0 BO3/IeMCTBHsI IIPH HaTeKaHNX CTPYY Ha HAaKJIOHHYIO Tiperpagy. 4.5.
Cxema TerIoBOro BO3/le/iCTBUs NPY HaTeKaHUM CTPYU Ha NOBEPXHOCTb HY/€BOI OTMETKU.
DaKTOpBI, BIMSIOIME Ha TeriooTaaqy. 4.6. OCo6eHHOCTH TeIIOBOr0 BO3/eiiCTBHS Ha KPOMKI
JINCTOB MeTa/10061ML0BKH. 4.7. MeTo/1Ka, OCHOBaHHAs Ha pacyeTe TeYeHH B NIOrpaHUYHOM
cIioe.

16

10

10

10

Pa3pen 5. IlybcanuoHHOe ¥ aKyCTHYeCKOe BO3/ieiicTBHe CTPYH pakeTHBIX ABUraTe/leil Ha
CTapTOBBIH KOMIIEKC U paKeTy. 5.1. OCHOBHbIe XapaKTePUCTHUKU My/IbCaLMi JaBIeHus Kak
ciyJaifHoro nporecca. 5.2. AKyCTHUeCKOe U3/IyueHre CTpyd. MeTOAUKY OLieHKH . 5.3.
®dusryeckye Npoliecchl, BbI3bIBaloLIMe My/IbCal{i JaB/aeHns Ha riperpafie. 5.4. VismMeHeHue
CrieKTpa 1 061Lero ypoBHsl My/IbCaLjuii 1aB/IeHHst Ha Mperpajie 1o Mepe MoJgbeMa PakeThl. 5.5.
TTonysmMnupryeckasi METOJUKA OLIeHKH 06I1ero YpoBHs U CIIeKTpa/IbHOM TJIOTHOCTH
My/IbCaLii ZlaB/ieHns Ha HAKJIOHHOM OZJHOCKAaTHOM rasooTtpaxaresie. 5.6. [Tonyuenve
peanu3aliiy JlaB/ieHs Ha TOBePXHOCTHU ra3ooTpakaresis. 5.7. Ily/bcaljioHHble PeXXUMBbI
B3aMMO/IeHCTBUS CTPYii C mperpagaMu. 5.8. AKycTHuecKoe BO3/iefiCTBHe Ha CTapTYHOLLYIO
pakeTy. IIpuunHbI U crioco6bl CHIDKeHHs. 5.9. MeTo/bl CHIDKeHHsI My/IbCALIOHHBIX 1
aKyCTUYeCKHX Harpy3oK.

16

10

10

10

Paspen 6. HecranuonapHble nporjecchbl NPH 3alyCcKe PaKeTHOI0 JBUraTe/Isi H BbIX0je Ha
OCHOBHO¥ pe)xuMm TArH. 6.1.ITporjeccsl NPy 3amycKe pakeTHOro jsurarers. 6.2.
PacrnipocTpaHeHHe NpsIMBIX ¥ OTPaKeHHBIX ITYCKOBBIX BOH. 6.3. Peam3aljyisi OTPBIBHOTO U
6e30TPLIBHOIO PeXXUMa TeueHHst Ha cpe3e coria. [lepectpoiika Teuenusi. PasBurie
CBepX3BYKOBO# cTpyu. 6.4.[TynbcatoHHbIe pexkumbl. Dddext [Taysnna. 6.5. Passutie
TeueHHUs B 10J1y3aray6eHHOM CTapTOBOM pa3pekeHHH. Pasbl MOBbIILIEHHOTO JJAB/IeHHs U
paspexxenust. 6.6. [Ipo6rema JOHHOTO Pa3peXKeHHst U MeTO/bI ee PellieHHs].

14

10

Pa3pgen 7. MMHOMETHBIH CTApT M CTApT U3 MIPOTOYHOr0 KOHTeitHepa. 7.1. TpeboBaHus K
rapamMeTpam B M0JPaKeTHOM 06beMe MPH MHUHOMETHOM cTapre. 7.2. Criocobb! cTabumM3aLuu
JlaBJIeHust B 1ofpakeTHOM o6beme. 7.3. [Ipobiema Ge3yzapHoro Beixoga. 7.4. IIpobiema
PackKymnopku. 7.5. 3aTekaHue CTpyil B KOHTeitHep nocsie 3amycka PJI. 7.6. OcobeHHOCTH
TPOLIECCOB NPU CTapTe U3 MPOTOYHOTrO KOHTelHepa. 7.7. Harpysku Ha MpOTOUHEI KOHTeliHep
TIpY CTapTe.

14

10

Paspen 8. cno. CHCTeM BOJIOTOJ; JIISl CHH)KeHHS TerI0BbIX, CUIOBBIX H
aKyCTHYeCKHX Harpy3ok npu crapre. 8.1. Cxembl BOJOIOJAUM NPY CTapTe OTeUeCTBEeHHbIX U
3apy0eXKHBIX PaKeT KOCMUYeCKOro HasHaueHus. 8.2. Ob1jast XapaKTepUCTHKa B3auMO/eHCTBHUsI
rasa C KansimMu Bogibl. 8.3. @u3nueckast KapTHHA MPOLIECCOB MPU BHYTPUCTPYHHON 1
BHeIlIHeCTPyHHO# Bogionogaue. 8.4. Vcrionb30BaHKe BOZOMNOAAUHN [/ CHIDKEHHUS CUJIOBBIX 1
Tern/IOBBIX Harpy30K Ha 3/IeMeHThl CTapTOBOro Komiuiekca. 8.5. Mcrnonb3oBaHue BoA0NOAauM
/151 CHYDKeHMS! aKyCTUUeCKHUX Harpy30K Ha CTapTYHOLIYIO PaKeTy.

12

10

10

Paspen 9. IIponeccel B ra3oBbIX NPUBO/AX CTAPTOBBIX KOMIUIEKCOB. 9.1. OCHOBHBIE
9/71eMeHTBI Fa30BbIX MPUBO/OB. 9.2. OCHOBHBIE MONIOXKeHHUs Hy/TbMePHOH MaTeMaTHuecKoi
MO/Ie/IA ra30BbIX NPUBO/OB. 9.3. YpaBHeHUs], ONUCHIBAIOLLMe TOPeH’e TBepAOoro Tornuea. 9.4.
YpaBHeHHs, OMCHIBalOL{He HCTeueHHe Tasa u3 obbeMa B 06beM. 9.5. VIHTerpanbHble
ypaBHEHHs] MacChbl, KOHLIEHTPALUK U SHepryu J1st 06beMoB. 9.6. MUHOMeTHas cxeMa cTapTa.
TTpo6nema 3a6poca gapnenHust. 9.7. KaranynbsTHast cxema cTapTa.

20

15

20

10

Paspen 10. KomniekcHoe Bo3jeliCTBHe CTPYIHHBIX TedeHHH IPH CTapTe Ha 371eMeHThI
CTapTOBOro KoMIuteKca u pakerty. 10.1. O61iast XapakKTePUCTHKA KOMIIEKCHOTO BO3/eHCTBUS.
Ero cocrapnsiromye 1 Ux nospexzaroniyii 3¢dexr. 10.2. 30HbI Ha TOBEPXHOCTSIX CTapPTOBOTO
KOMIL/IeKCa M PaKeThl, NojBepraiolecs Hanbonee MHTEHCUBHOMY BO3/leiiCTBHIO MPH CTapTe
71151 pasHeIX cxeM crapra. 10.3. Xumuueckoe ¥ 5po3UOHHOe Bo3zeiicTBysl. 10.4. 3aTekaHue rasa
T0J, TUCThI MeTann006/mLoBKH. 10.5. HecTarMoHapHBIi MPOrpeB IMCTOB MeTaNI000/ML{OBKH.
10.6. TepmoHanpsbkenwust ¥ TepmozedopMaryu. Ilnactuueckue gedopmaryu. BimsiHue cxemMbl
3aKpenieHys IMcToB. 10.7. KasucTaljioHapHbIe CU/IOBble HAarpy3KH Ha 3/1eMeHThI
KOHCTPYKLIMM CTapPTOBBIX KOMILIEKCOB /i/Is pa3HbIX cxeM crapTa. 10.8. Y1apHOBO/IHOBbIE
Harpy3sKy Ha PakeTy U 3/1eMeHTbl KOHCTPYKLIM CTapPTOBbIX KOMILIEKCOB /IS Pa3HBIX CXeM
craprta. 10.9. Ily/nbcaljioHHble Harpy3K1 Ha pakeTy ¥ 37eMeHTbl KOHCTPYKL{MU CTapTOBbIX
KOMIUIEKCOB /151 pasHbIxX cxeM crapra. 10.10. [Tactiuueckue fedopMariuyl IMCTOB

6

10

24800




T10/iBePraloL1XCsi ra30jMHAMHUYeCKOMY BO3/eHCTBHUIO TIPH CTapTe.

MeTa/1006/m1LoBKH. 10.11. TIPOUHOCTB ¥ MaJIOLMKIIOBAS YCTaIOCTh 371eMEHTOB KOHCTPYKLIUH,

Bcero 3a 10 cemecTp

144 51 34 17 93

100

Bcero no pucuuminHe

144 51 34 93

100

3.2. AyAUTOPHBIN NPAKTUKYM

No Oo0neMm,
11/;1 Homep 1 HauMeHOBaHMe pa3/e/ia JUCIUIIHHBI TeMa NpaKTUYeCKOro 3aHATHUS ayg,.
4acoB
1 |Paspgen 1. 3ajaun ra3ouHaMHUKU CTapTa. Obuast xapaKTepHCTHKa 38434 Fa30/MHaMMKI 1
crapra.
9 Paspen 2. CtanoHapHble CBEPX3BYKOBBIE CraioHapHble CBepX3BYKOBbIe OZJMHOYHBIE U 1
OZIMHOYHBIE U OJIOUHBIE CTPYH. G/10uHbIe CTPYU
3 Pazgen 3. B3aumogelicTBre CBEPX3BYKOBBIX BsaumogeiicTBue CBepX3BYKOBBIX CTPYH C 1
CTpyH C mperpagamu. rperpajamu
4 Pasgen 4. TeryioBoe Bo3elicTBUE CTPYit TernoBoe Bo3zelCTBUE CTPYU paKeTHBIX 2
PakKeTHBIX JIBUraTesiel Ha Iperpajpl. JIBUTaTe/ien Ha rperpasbl
Paspen 5. IlynbcaijoHHOE U aKyCTHUYeCKOe [TynbcanjuoHHOe U aKyCThYeCcKoe
5 |BO3geicTBUe CTPYH paKeTHBIX JBUraresen Ha BO3/IEMICTBUE CTPYW PAKeTHBIX JBUraresen Ha 2
CTapTOBBI KOMILJIEKC U PaKeTy. CTapTOBBI KOMILJIEKC U PaKeTy.
Pa3zpen 6. HecTaupoHapHbIe npoLjeCChl TpU HecraronapHslie riporiecchl Mpy 3amycKe
6  [3amyCKe pakeTHOrO JBUraress U BBIXOJE Ha PaKeTHOTO AIBUTaTesIs ¥ BbIXO/|e Ha OCHOBHOM 2
OCHOBHO! PeXXUM TSITH. PeXXUM TATU
v Pazpen 7. MHHOMeIHLn?I CTapT U CTapT U3 MI/IHOIVVIeTHLII‘/’I CTapT ¥ CTapT U3 IPOTOUHOIO 2
MPOTOYHOIO KOHTeHHepa. KOHTelHepa
Paspen 8. Mcnosib3oBaHue cuctem Bogomnogaun | Mcrnosib30BaHWe CUCTEM BOAOIOAUN [JI/Isl
8 |75 CHYKeHUSI TeIJIOBBIX, CUJIOBBIX U CHW)KEeHUs TeTJIOBbIX, CUTIOBbIX U 2
aKyCTUUeCKUX Harpy3ok Mpu cTapre. aKyCTUUeCKUX Harpy3oK MpH CcTapTe
9 Pasnen 9. ITponeccs! B ra3oBbIX IPUBOJAX ITpouecch! B ra3oBbIX IPUBOZAX CTAPTOBBIX 2
CTapTOBBIX KOMILIEKCOB. KOMIL/IEKCOB
Paspgen 10. KomniekcHOe BO3/eMCTBHe CTPYLHBIX [KOMIIEKCHOe BO3[eICTBHEe CTPYHHBIX
10 |TeueHuii Ipy CTapTe Ha JIeMEHTHI CTAPTOBOIO TeUeHUU MPU CTapTe Ha 3/1eMeHTbI 2
KOMII/IEKCa U PaKeTy. CTapTOBOIO KOMILJIEKCA U PaKeTy
Bcero 3a 10 cemecTp 17
3.3. CamocrosaTenbHasi padora crygenrta (CPC)
Ne Oo0nemMm,
W Homep u HaumeHOBaHMe pa3jesia JUCIUIIIUHBI Copep>xaHue yueOHOro 3a/JaHusA 4aCoB
CamocrosTe/IbHOE U3yUeHue
1  |Paspmen 1. 3aaun ra3oAMHaMUKU CTapTa. IWJAKTUUeCKON efuHULbI 1.4 110 4
yueOHO uTeparype
2 [ToBTOpEHMe pa3fenos 4-5 U3 Kypca 8
Pazzen 2. CranyoHapHble CBEePX3BYKOBbIe OjiHOUHBIE U | CTpylHbIe TeueHus"
3 O/10uHbIE CTPYH. Brimonnenue yactu 1 [lomaiiiHero 8
3amanusi Nel
CamocrosTe/IbHOE U3y4eHne
4 o o JUJaKTUUeCKUX efuHUL] 3.2-3.4 1o 4
Paspen 3. B3aumogelicTBre CBEPX3BYKOBBIX CTPYH C BHOM TUTEDATYDE
rnperpagamu. yae paTyp
5 BrinonHenue yactu 2 JloMariiHero 6
3agaHus Nel
CamocrosTe/IbHOE U3yUeHue
6 o o AnJakTuueckux efuHul] 4.1-4.3 no 4
Paspen 4. TeriioBoe BO3eUCTBYE CTPYU paKeTHBIX 6HO TUTEDATYDE
JBUrartesieil Ha rperpassl. yie patyp
v Beimonnenue yactu 3 JloMariHero 6
3agaHus Nel
8 BeimonHeHuve yactu 4 [JomMalliHero 5
Paszpgen 5. IlynbcanioHHOE U aKyCTAUYECKOe 3azaHus Nel
BO3/IEMCTBUe CTPYM PaKeTHBIX JBUTaTese Ha CaMOCTOATe/IbHOE U3yUeHHe
9 CTapTOBBIM KOMIIJIEKC U PaKeTy. JUAAKTUUEeCKUX efrHUL] 5.1-5.3 o 5
yueOHOI UTeparype
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10 |Pa3sgen 6. HecranmoHapHble NIPOLieCCHI TIPU 3aIlyCcKe CamocrosATebHOE U3yUyeHre 8
PaKeTHOrOo /IBUTATe/Isl ¥ BHIXO/Ie HA OCHOBHOM PeXXUM | TUAAKTHUYeCKUX efuHUL] 6.1-6.3 1o
TSATH. yueOHoOIi iuTeparype
11 Pa3gen 7. MUHOMETHBIH CTapT U CTapT M3 NMPOTOYHOro |M3yueHue AujakTHuecKux equHul] 7.1, g
KOHTelHepa. 7.2, 7.7 o yueOHOM UTEpaType
Pa3pen 8. Micnonb3oBaHue cUCTEM BOZAOIOLAUU /IS CamocTosATebHOE U3yYeHre
12 |cHWXKeHUSsI TeTJIOBBIX, CUJIOBBIX U aKyCTHUeCKUX IUAaKTUUecKux eauHui] 8.1-8.2 o 7
Harpy3oK IpH CTapre. yueOHOU uTeparype
CamocrosTe/IbHOE U3yUeHue
13 |Pazgen 9. Tpoiiecchl B ra30BbIX MPUBOAAX CTAPTOBLIX  |AMJAKTHYECKUX efuHuUI] 9.6-9.7 1o 4
KOMI1/IEKCOB. yueOHO uTeparype
14 BrinonHeHue gomariitHero 3agaHus Ne2 11
Pazgen 10. KommiekcHoe BO3/eiCTBYe CTPYMHBIX CamocTosATenbHOE U3yUyeHne
15 |TeueHwii TIpY CTApTe Ha 1€MEHTHI CTaPTOBOTO nupakTrdeckor eguHuIbl 10.10 o 5
KOMIL/IEKCA U PaKeTy. yueOHOU uTeparype
Bcero 3a 10 cemecTp 93
4. ®OPMbI KOHTPOJISA OCBOEHUSA JUCIHINITVIMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/ 2 (3) 4|5/ 6| 7 (89/10(11|12|13| 14 (15| 16 17
10 O3 | A3| [Apr| 43 ap O3 Op Bomnp.Iud.3au, gud. 3au.

YcnoBHbIe 0003HaUeHUS:

[P — nuarHocTrueckas pabora;
[3 — nomaiHee 3ajjaHue;
Bomnp.lud.3au — Bonpocs! K ArddepeHIpOBAHHOMY 3a4eTy;
aud. 3au. — auddepeHIIMPOBAHHBIN 3aueT.

TeKyl[ui KOHTPO/Ib YCIIEBAéMOCTH CTYJE€HTOB IPOBOAUTCS B TUCKPETHbLIE BDEMEHHbBIE UHTEPBA/IbI B
crenyomx popmax:

e JMarHocTuueckas pabora;

e JIOMalllHee 3a/IaHue;

e BOIPOCHI K AuddepeHLIIPOBAHHOMY 3ayery.

IIpomexyTouHasi aTTecTalys MPOBOAUTCS B hopMax:

e uddepeHIIMPOBAHHBIN 3aueT.
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5. YYdEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
TUCHUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUTIIMHE:

—_

. . Teopust nmactuunocty. CIT6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2018, 351. pec.

2. . TexHonoruueckue 00bEKThHI HA3eMHOU UHPPACTPYKTYPhl PAKETHO-KOCMUYECKOW TEXHUKH. M.
Momarpadukc PIIK, 2006, 371. pec.

3. . TexHosnoruueckre 00beKTHI Ha3eMHON MHPPACTPYKTYPE! pAKeTHO-KOCMUUECKOW TeXHUKHU. M.:
Momarpadukc PIIK, 2005, 351. pec.

4. A. TI. Marnrakos. . ®usuueckue ocHOBbI mycka. CI16.: U3a-eo BT'TY "BOEHMEX" um. [I. ®. YCcTHHORS,
2023, 15 3k3.

5. A. I1. Mamrakos, P. B. KpacunbHukoB. . ®@usnueckue ocHoBbl nycka. CII6.6I'TY "BOEHMEX" um. 1. .
YcrunoBa, 2018, 26 k3.

6. A. I1. Mamrrakos, P. B. KpacunbhukoB. . @usnueckue ocHoBbl nycka. CI16.6I'TY "BOEHMEX" um. 1. .
YeruHoBa, 2018, 3. pec.

7. B. B. Caxun, E. M. I'epiiuman, U. B. Tetepuna. . Ternonepegaua. CI16.6I'TY "BOEHMEX" um. [I. ®.
YcrunoBa, 2020, 86 3k3.

8. E. B. Adanacnres, B. 1. bamo6an, C. B. Bobpimes. . CTpyKTyYpPHO-37IeMEHTHOE MO/Ie/TUPOBaHHe
ra3oMHaMHueCKHUX rporjeccos mpu crapte pakeT. CI16.6I'TY "BOEHMEX" um. 1. ®@. YctuHoBa, 2004,
175 3K3.

9. K. H. Bonkos, B. H. EmenbsiHOB. . [IByxda3subie Teuenusi. CI16.6I'TY "BOEHMEX" um. [I. ®. YcTHHOB,,
2005, 3. pec.

10. K. H. Boskos, B. H. EMenbsiHoB, B. A. 3a3umko. . TypOy/ieHTHBIE CTPYH - CTaTUCTAUYECKHe MOJETH U
Mo/leTMpOBaHue KPyMNHbIX Buxpeil. M.: ®UI3MATIJIUT, 2013, 30 3k3.

11. K. H. Bosnkos, B. H. EmenssiHoB, . B. TetepuHa. . 'a30Bble TeueHUs B COMJIaX SHEPrOyCTaHOBOK. M.:
OU3MATIINT, 2017, 50 3k3.

12. 1O. A. Kpymog, B. I1. 3to31mkoB, b. E. CUHUIBIIMKOB. . CUCTeMBI KaTanmy/bTUpOBaHust pakeT. CI16.BI'TY

"BOEHMEX" um. I. ®@. YctuHoga, 2010, s1. pec.

5.2. JloriosHUTe NIbHAS JIUTepaTypa 1o JUCLIUIIIMHE:

1. K. H. Bonkos, B. H. EMenbsiHoB, A. U. 1IBeTKOB. . AKyCTHYeCKHe B3auMO/IefiCTBHS B Ta30BbIX MMOTOKax. M.:
OU3IMATIINT, 2021, 3 3k3.

2. 1O. ®. JutskuH, JI. A. Knsuko, b. B. HoBukoB. . PacnibinBanue xuakocteit. M.: MammHocTpoeHue, 1977,
1 3K3.

5.3. ITepuogyueckue U3iaHUsA:
He Tpe0yIoTCs.

5.4. TlepeueHb pecypcoB MH(MOPMAIMOHHO-TE/IEKOMMYHHUKAIL[UOHHOM ceTu "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUSI JUCLIUTUTHHBI, 3/IEKTPOHHbIE OUOIMOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHs;
2. https://urait.ru/ — Obpa3oBarenbHas iardopma «HOpaiiT». [171s1 By30B U CCy30B..

CoBpeMeHHbIe TTpodheCcCHOHaNbHbIe 0a3bl JaHHBIX:

1. https://rusneb.ru — HarjpioHanpHas 3nektpoHHas 6ubmuoreka (HIB);

2. https://cyberleninka.ru/ - Hayunasi 3nekTpoHHasi 6ubmoTeka « KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - TTomHOTeKCTOBast 371eKTpOHHAst bubnoTeka Poccutickoro doHzia
(byHIaMeHTalIbHBIX UCCIe0BaHUM.

VHadopmalioHHbIe CTIpaBOYHbIE CUCTEMBI:
1. TexakcrepT — VIHGOPMALIMOHHBIN MOPTA TEXHUYECKOTO peryiupoBaHus: HopMel, paBuia, CTaHjapTh
Pd;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos

cobctBerHo# reHepauuu BI'TY "BOEHMEX" um. [I. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTIlitoc- MHGOpMaLMOHHBIN MOpTas paBoBoit HHGOPMAaLUK.

5.5. [IporpaMMHOe obecrieueHue:

1. Matlab 2015a SP1.



5.6. lHpopMaloHHbIe TeXHOIOTHH:

B3auMoielicTBre ¢ oOyyatorrumucs nocpeactsom DVIOC Moodle BI'TY «BOEHMEX» um. [].®. YcTtuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYHEHUWUE JUCIIAII/INHbBI

6.1. J/IeKiiuOHHBIE 3aHATHA:

CreLaIM3upOBaHHbIe TPebOBaHMs TI0 060PY/I0BAHUIO OTCYTCTBYIOT; ay[JUTOPUS C MOCAI0UHBIMU MECTaMU
TI0 KOJINUECTBY CTYZEHTOB; JOCKa.

6.2. [IpakTUYecKue 3aHATHS:
1. Matlab 2015a SP1.

6.3. ITpouee:

1. paboyee MecTo TIperoziaBaTesIsi, OCHAILeHHOEe KOMITLIOTEPOM C JOCTYIIOM B IHTepHeT;
2. pabourie MecTa CTY/|eHTOB, OCHAII[eHHbIE KOMIIbIOTEPAMU C [JOCTYIIOM B IHTEpHeT, npe/jHa3HaueHHbIe /15
paboThI B 3/IEKTPOHHOM 00pa3oBaTe/ibHOM cpejie.
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IIpunoxenue 1
K pafoueii nporpamMme JUCIUIITHHBI
TA3OAMHAMMYECKHUE HAT'PY3KHU IIP CTAPTE

AHHOTanus padoueii MPOrpaMmsbl

Hucuunuaa TASOAUHAMUWYECKHUE HAT'PY3KU ITPU CTAPTE sBnsieTcst JUCLUIUIMHON YacTH,
(opmupyemoli yuacTHHKaMu oOpa3oBaTe/lbHBIX OTHOWIeHWH Osioka 1, TporpaMMmbl TIOATOTOBKU TIO
HanpasyieHuto 24.05.01 TIpoekmupoeaHue, npou3goo0cmeo U 3SKcnayamayus pakem U pAKemHO-KOCMUUECKUX
Komniekcos. [IuCLUIIMHA peanusyeTcss Ha dakynsreTe A PakeTHo-kocMuueckol Texuuku BI'TY "BOEHMEX"
uM. [.®d. YcrunoBa kadenpoit A4 CTAPTOBBIE U TEXHUYECKUE KOMIUIEKCHI PAKET U
KOCMUYECKUX ATITTAPATOB.

HuctmrnvHa HatlesieHa Ha ()OpMHUpOBaHUe KoMnemeHyuil:
TICK-09 criocobHOCTb pa3pabaTbiBaTh Ta300TBOSMIME CHCTEMBI ITYCKOBBIX YCTPOWCTB W YCTPOMCTBA AJIs
CHWKeHUsI BO3JeMCTBUSI IOTOKOB ra3a pakeTHbIX [IBUTaTe/Iel MPU CTapTe pakeT.

CopepkaHve [IUCHWTUIMHBI OXBaThbiBaeT KPYT BOMPOCOB, CBSI3aHHBIX C Ta30JMHAMWUYECKVMH Harpy3KamH,
BO3HUKAIOI[UMU TIPH paboTe ABUTaTe/TbHOM yCTaHOBKU:

1) 3HAaKOMCTBO C BH/|aMU T'a30[JUHAMHUECKUX TIPOL[ECCOB, MPOUCXOASIINX TPU 3aIycke U paboTe ABUTraTelbHOM
yCTaHOBKWY;

2) U3yueHre pa3/UUHBIX BU/IOB HAarpy30K, AEHCTBYIOIIMX Ha PAKeTY, HAa 3JIeMEHThI CTAPTOBOTO COOPYKEHUS NPy
Pa3IMUHBIX CXeMaX CTapTa PaKeThl;

3) u3yueHue criocoOOB CHWKEHUSI PA3/TMUHOTO pOfa ra30[MHaMHUUECKUX HArpy30K, AeHCTBYIOIIUX Ha PAaKeTy U
CTapTOBOE COOPYIKEHHUE.,

IIporpamMmoii JUCLUIIZIMHEI [IPeSyCMOTPEHBI CeyHoLe BUABI KOHTPOJISA:

TeKyI{Mi KOHTPOJIb YCIIeBaeMOCTH CTY[,eHTOB IIPOBOAWTCS B JUCKPETHBIE BpeMeHHbIe HHTepBasbl B
ciefyrommx popmax:
e JAuar”Hoctuueckast pabora;
e JlOMalllHee 3a/laHueE;
e BOMPOCHI K AuddepeHIIIPOBaHHOMY 3aueTy.

IIpome:xyTouHasi arTecTanys IMPOBOAUTCS B opMax:
e uddepeHLIMPOBAHHBIN 3aueT.

OO1miasi TPy[IOEMKOCTb OCBOEHHWsSI [UCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMmol JMCLMIIMHbBI
MIPe/lyCMOTPEHbBI JIEKIIMOHHbIE 3aHATUS (34 u.), mpakTtuueckue 3aHsTus (17 u.), camocTosiTensHas paboTa
ctyzaeHrta (93 4).
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IIpunoxxenue 2

K pafoueii nporpamMme JUCI{UIITHHBI
TA3OAMHAMMYECKHWE HAT'PY3KHU IIPY CTAPTE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PCKOMEH}I&I‘I/II/I 10 OCBOCHHUI0 JUCIIUIVIMHBI VI CTyJA€HTa

TpymoeMKOCTb 0CBOEHHUsI JUCLIMIUIUHBI cOCTaB/sieT 144 4., u3 HUX 51 U. ayAUTOPHBIX 3aHATHH, U 93 u.,
OTBE/IeHHBIX Ha CAMOCTOSITE/IbHYI0 PaboTy CTy/eHTa.

PekoMeH/jalvu 10 pacripesie/ieHn0 yueOHOTO BpeMeHH 110 BUJAM CaMOCTOSITe/TbHOM paboThI U paszenam
IVICLIUTIJIMHBI TIPUBeJIeHbI B Tabsie.

KoHTposb 0CBOEHHS AUCLIMIIMHBI TIPOU3BOJUTCS B COOTBETCTBHY C [To/iookeHHeM 0 TeKyleM, pybexxHOM
KOHTPOJIe YCIIeBaeMOCTH ¥ TIPOME)XKYTOUHOM aTTeCcTalii 00yYatoIIyXCs.

@opMBI KOHTPOJISI Y KPUTEPHH OL|eHWBaHUs TIPUBeZIeHbI B ITPUIoKeHnH 3 K Paboueii mporpamme.

HaumeHoBaHHe padoThI Pexkomenjyemas 1uTeparypa prm:lzwéxocn,
Pa3pen 1. 3ajaum ra3oiHaMHUKH CTapTa.
E. B. Adanacees, B. 1. Banoban, C. B. Bobbimes. . CTpyKTypHO-
3/IeMeHTHOe MO/le/TMpPOBaHue ra3o[iHaMUyeCKUX MPOLIeCCOB TIPU
crapte paket: CI16.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2004 (1)
CaMOCTONTENBHOE H3ySeHHe A. TI. Mamrrakos, P. B. KpacunbHUKOB. . @H3nuyecKkre OCHOBBI
N nmycka: CIT6.BI'TY "BOEHMEX" um. []. ®. YctuHora, 2018 (1)
IAAKTUYeCKON e[JMHULIbI 4
1.4 110 yueGHOR TepaType A. TI. Marrrakos, f B. KpaCI/I]'IIT'HI/IKOB. . ®u3nyeckre OCHOBBI
mycka: CITI6.BI'TY "BOEHMEX" um. []. ®@. YctuHora, 2018 (1)
A. TI. MainrtakoB. . @usnueckue oCcHOBBI mycka: CII6.: M31-Bo
BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2023 (1)
. TexHonoruueckue 00beKTH HA3eMHOM UH(PPACTPYKTYPBI
pakeTHO-KocMHUueckod TexHUKU: M.: [Tonurpadukc PTIK, 2006 (3)
Wtoro 1o paszgeny 1 4
Pa3gen 2. CTaijuoOHapHbIe CBEPX3BYKOBbIE O{MHOUYHBIE H O/IOUHBIE CTPYH.
K. H. Bonkos, B. H. EmMenbsHOB, B. A. 3a3umko. . TypOyneHTHbIe
[ToBTOpeHue pa3zgenos 4-5
13 Kypca "CTpyHibie CTPYH - CTaTUCTHUECKHE MO/Ie/M i MOAeNMPOBAHHE KPYITHBIX 8
TeueHms" Buxpeit: M.: ®DU3MATIIUT, 2013 (3)
E. B. Adanacbes, B. U. Bano6an, C. B. bo6bities. . CTpyKTypHO-
3/IeMeHTHO€e MOZle/TMpPOBaHKe ra3ojJvHaMUyeCcKUX MPOLIeCCOB MPU
Brmo/Herye vacmy 1 crapre paket: CI16.BT'TY "BOEHMEX" um. [I. ®. YcTuHOBa, 8
Homamnero 3azanus Nel 2004 (3-4)
Wroro no pasgeny 2 16
Pa3gen 3. B3anmojeiicTBHe CBepX3BYKOBBIX CTPYil C IperpajaMu.
E. B. Adanacoes, B. 1. Banoban, C. B. Bobrimes. . CTpyKTypHO-
CaMocTosTe/ILbHOe HU3yueHue 3JIEMEHTHOE MOJe/IMPDOBaHNte Ira30JMHaMUyeCKUX ITPOLeCCOB Ipr
IUOAKTUUeCKUX euHuI] 3.2-| CTapTe pakeT: CII6.BI'TY "BOEHMEX" um. ,Z[ ®. YcTtuHOBa, 4
3.4 110 yuebHoIi uTepatype 2004 (3)
K. H. Boskos, B. H. EmenbsiHOB, B. A. 3a3umko. . TypOysieHTHbIe
CTPYH - CTaTUCTUUECKUe MOJIe/IU U MOJle/TMPOBaHUe KPYMHbBIX
BrIlo/iHeHue 4yacTtu 2 BI/IXPEI‘/JI: M.: CDI/I3MATHI/IT, 2013 (5)
Homarusero 3azanus Nel A. TI. Mamrrakos, P. B. KpacunbHUKOB. . ®H3nyecKre 0CHOBBI 6
nmycka: CIT6.BI'TY "BOEHMEX" um. []. ®@. Yctunora, 2018 (3)
Uroro no pasgeny 3 10
Pa3aen 4. TensioBoe Bo3jieliCTBHE CTPYii paKeTHBIX ABUraTe el Ha Nperpajbl.
CamocrositesibHOe u3yuyeHue | A. I1. Mamrakos, P. B. KpacunbHUKOB. . @U3nuecKrie 0CHOBBI
nmupakTrnyeckux equnamnil 4.1-| mycka: CI16.6T'TY "BOEHMEX" um. []. ®. Yctunosa, 2018 (4) 4
4.3 o yuebHoti muteparype | E. B. Adanackes, B. 1. Bano6an, C. B. Bobbiiie. . CTpyKTypHO-
BbINoOTHeHWe YyacTy 3 3JIeMEHTHOe MOZle/IMpOBaHKe ra3o/jMHaMu4eCcKuXx IIPOLeCCOB IIPU 6
JomariHero 3azanus Nel ctrapte paket: CI16.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2004 (5)
A. TI. Marrrakos, P. B. KpacunbHuKOB. . @H3nyeckre OCHOBBI
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nycka: CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2018 (4)
B. B. Caxun, E. M. I'epiuman, U. B. Tetepuna. . Terionepeznayva:
CII6.BI'TY "BOEHMEX" um. 1. ®@. YctuHoBa, 2020 (4)

. TexHonoruueckue 00bEKTHI HA3eMHOU UH(PPACTPYKTYPbI
pakeTHO-KocMUYeckor TexHuku: M.: [Tonmurpaduke PTIK, 2005 (3)

Wroro no pasgeny 4

10

PaB}.'[EJI 5. HYJII)CEIHI/IOHHOE H dKyCTHYEeCKOoe BOBAEﬁCTBHe Cprﬁ PAKEeTHbIX ABHFBTEHEﬁ H

KOMIL/IEKC U PAKETY.

a CTapTOBBIA

BeirnonHenue yactu 4

A. TI. Marrrakos, P. B. KpacunbHUKOB. . @H3nyecKkre 0CHOBBI

nycka: CII6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2018 (6) 5
Homanisero 3azanus Nel A. T1. Mawurakos, P. B. KpacunsHukoB. . @u3nueckue 0CHOBBI

nycka: CII6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2018 (6)

. TexHOMOTHMUECKKE OOBEKTHI HA3eMHOW MHPPACTPYKTYPHI
CamocrosTe/bHOe N3YUeHHE | pakeTHO-KOCMMUeCKOH TexHuku: M.: ITomrpaduxc PIIK, 2006 (3)
AUJAKTHYeCKUX eMHUL] 5.1-| K, H. Bonkos, B. H. EmenbsiHOB, A. U. 1]BeTKoB. . AKyCTHYeCKHe 5
5.3 o yueGHOl TMTePaTypPe |B3anMoyeiCTBHS B ra3oBbIxX notokax: M.: ®U3MATJINT, 2021 (3-
4)
Uroro o pasgeny 5 10

Paspen 6. HecranoHapHbIe IIPOLeCChI IIPH 3allyCKe PaKeTHOr0 ABUrare/isi U BbIX0Ae Ha 0C

THACHA.

HOBHOM Pe)XUM

CamocrosTebHOE U3yUYeHHe
IUAAKTUUeCKUX euHuI] 6.1-
6.3 110 yuebHoIi uTepaType

A. TI. Marrrakos, P. B. KpacunsHuKoOB. . @H3nyeckre OCHOBBI
nmycka: CI16.BI'TY "BOEHMEX" um. []. ®@. YctuHora, 2018 (5)
K. H. Bonkos, B. H. EmenssiHoB, U. B. TetepuHa. . ['a30BbIe
TeueHHs B COMJIax 3HeproycraHoBok: M.: ®UUSMATIJINUT, 2017 (4)
. TexHonoruueckue 00beKThl HaA3eMHOW UH(PPACTPYKTYPBI
pakeTHO-KocMHuueckod TexHUKHU: M.: [Tomurpadukc PTIK, 2005 (3)
A. TI. Marrrakos, P. B. KpacunsHuKOB. . @H3nuyeckre OCHOBBI
nycka: CITI6.BI'TY "BOEHMEX" um. []. ®@. YctuHora, 2018 (5)

Wroro no pasgeny 6

Pa3zpen 7. MUHOMETHBIN CTApT U CTAapPT U3 NPOTOYHOI0 KOHTelHepa.

W3yueHue AugaKTUUe CKUX
equnuy 7.1, 7.2, 7.7 no
yueOHO uTeparype

A. I1. Mawurakos, P. B. KpacunbHukoB. . dr3nueckue 0CHOBBI
nycka: CITI6.BI'TY "BOEHMEX" um. 1. @. YctuHoBa, 2018 (6)
A. TI. Marrrakos, P. B. KpacunbHUKOB. . ®H3nyecKre 0CHOBbI
nycka: CII6.BI'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2018 (6)
E. B. Adanacoes, B. 1. Bano6an, C. B. Bobrimes. . CTpyKTypHO-
3/IEeMEHTHOe MOZle/IMpOBaHue ra3sofHaMu4eCcKux IpoLieCcCcoB IIPU
crapre paket: CIT16.BT'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
2004 (6)

Wroro no pasgeny 7

8

Pa3;[en 8. Vicnoib30BaHHe CHCTEM BOJOIIOAAYH [/l CHU)KEHHUA TEI/IOBbIX, CWIOBbBIX H dKyCTHYECKHX

Harpy3oK IpH CTapre.

CamocrosTe/IbHOE U3y4YeHue

. TexHOMOTHMUECKKEe OOBEKTHI HA3eMHOW MHPPACTPYKTYPBI
pakeTHO-KOCMUYecKoM TexHUKHU: M.: [Tonmurpacduke PTIK, 2005 (3)
K. H. Bonkos, B. H. EmenbsHOB. . [[Byx¢a3Hble TeueHus:

ARAKTIICCKX S 8.1-1 CH6BITY "BOEHMEX" i, /1. ®. Yerunosa, 2005 (3) 7
’ yHUEOHON TMTEPATyPE FO. @. Outsikun, JI. A. Kinsiuko, b. B. HoBukos. . PacnibuiiBanne
ugkocreii: M.: MammHoctpoenue, 1977 (2-3)
Uroro no pa3geny 8 7
Paspen 9. Ilponeccesl B ra3oBbIxX IPHUBOAAX CTAPTOBBIX KOMIIJIEKCOB.

CamocroaTensHoe usydenve | A. I1. Mamrakos, P. B. KpacuibHUKOB. . @u3nuecKre 0CHOBBI
IUJAKTUYeCKUX enHuL] 9.6-| mycka: CITI6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018 (6) 4
9.7 no yue6Hoit muTeparype |FO. A. Kpymios, B. I1. 3r03/m1koB, B. E. CUHUIBIIMKOB. . CUCTEMBI
BrirmosiHeHUe JOMallHero KaTarty/JIbTUPDOBAaHUSA DAKeT: CII6.FI'TY "BOEHMEX" um. ,[[ (OX 11
3asaHust Ne2 YctuHoBa, 2010 (1,4)

Wroro no pasgeny 9 15

Pazgen 10. KomnieKcHoe BO3/ieHCTBHE CTPYHHBIX TeUeHHWH MPH CTapTe Ha 3JIEMEHTHI CTAPTOBOI0

KOMIUVIEKCA U PAKETY.

CamocrosTe/IbHOE U3y4YeHue
IWJAKTUUeCKON eJUHULIbI

. Teopust mactrynocty: CII6.BT'TY "BOEHMEX" um. [I. .
YcrtuHoBa, 2018 (3)

10.10 o yuebHOI A. II. Mamrrakos, P. B. KpacunbHukoB. . dr3nueckue 0CHOBBI >
JmTeparype nycka: CII6.bI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2018 (5)
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HWtoro no pasgeny 10 5
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IIpunoxenue 3
K pafoueii nporpamMme JUCI{UIITHHBI
TA3OAMHAMMYECKHWE HAT'PY3KHU IIPY CTAPTE

®OH]I OIIEHOYHBIX CPE/ICTB

@oH/[| OLIEHOUHBIX CPEZICTB, [T03BOJISIOIIHE OLIEHUTh Pe3Y/IbTaThl 00yUeHHst 10 JaHHOM AUCLUITIMHE, BK/IIOUAIOT B
cebs:

e JAuarHoctuueckasi pabora

e BOMPOCHI K AudepeHLIIPOBAHHOMY 3aueTy;
e JlOMalllHee 3a/laHUe;

e updepeHIIPOBAHHbIN 3aUeT.

Kpurtepuu oneHMBaHUsA

JuarHocruyeckasi pabora
IuarHocTryeckas pabora mpoBoauTcsi B popme tecta B S1IOC Moodle:

® TIpY IIpaBWJIbHOM OTBE€TE€ Me€Hee YeM Ha 60% BOIIPOCOB - HE aTTeCTallys;
® TIpY MMPAaBUJIbHOM OTBETE Hd 60% BOIIPDOCOB U bornee - daTTecTalus.

Bonpocs! k fuddepennppoBaHHOMY 3aueTy

1. CxeMbl ra300TBe[jeHUs B CTAPTOBLIX KOMILJIEKCAX.
2. OpuHOYHas CBOOOJHAs CBepX3BYKOBas pacueTHast cTpys. CTPYKTypa U XapakTepucTUKH. TypOy/eHTHOCTb.
CwMmelneHue, foropanue, »kekuus. I[Ipeobpa3oBaHue sHepTryuM B TYPOYJIEHTHOM cJloe cMeleHvst. [ToHsTHe 0
Konmoropoeckom maciitabe.
3. CooTHOILIEHMS [i/1 U3MeHeHHsI CKODOCTHOI'O Haropa Y SHTa/bIIMU 110 0CH 0CeCUMMETPUYHOM CTaljMOHapHOH
CBEPX3BYKOBOM CBOOOJHOM CTpyH
4. OpnHOouHasi cBoO0/HAsT CBepX3BYKOBasl HeJJOpPaCIIMPeHHas ¥ TiepepacilivipeHHasi CTPysl. YJapHO-BOJTHOBbIE
CTPYKTYPbI U U3MeHeHUe [1apaMeTpOB Ha HUX.
5. OcobeHHOCTH pacnpocTpaHeHus OI0YHBIX CTPYW. BiiusiHve BeTpa Ha pacripocTpaHeHHe CBOOOIHBIX
OZIMHOYHBIX U OIOYHBIX CTPYH
6. CTaLioHapHble U HeCTallOHapHbIe PEXKMMBbI B3aUMO/IeMCTBUS CTPYH C rperpazoi, nepreHAuKY/IsIPHON OCH.
ABTOMO/Ie/TbHAS CXeMa B3aluMO/|eNCTBUSI.
7. B3aumopelicTBUe CTPyH C KOHUUECKHM ra3ooTpaxaresneM. CTpyKTypa TeueHUs!
8. B3auMogeiicTBre CTPyH C HaK/IOHHBIM OIHOCKaTHBIM ra3oorpakareneM. CTpyKTypa TedeHusi. [loHsiTue o
KpUTHUeCKOH Touke. CriocoOBI OL[eHKU AaBIeHHH.
9. BzaumogieiicTBre G/I0YHOM CTPYH C 3/IeMEeHTaMU T10/Ty3arTy0/IeHHOTO ra30Xo/ia U € TIOBEPXHOCTBIO HY/IeBOH
OTMETKH.
10. CxeMa TeIIOBOTO BO3/ieMCTBUS MPH HaTeKaHWHU CTPYU Ha Iperpaay, NneprieHAUKy/IspHYy0 ocu. PaKkTophl,
B/IUSIIOLLME Ha TelJIoBOM MoToK. KputepuanbHasi MeTOAMKA OL|eHKH TeIIOBBIX TIOTOKOB
11. Cxema TerioBOro Bo3AeHCTBUS IPU HaTeKaHUU CTPYU Ha HAKJIOHHYIO rperpafy. CxeMa TeIuioBOro
BO37leHiCTBUSI [IPU HaTeKaHUU CTPYU Ha MIOBEPXHOCTh HyJIeBOM OTMeTKU. DaKTOphI, BAUSIOIIME Ha TeTI00TJauy.
Oco6eHHOCTH TeTIOBOTO BO3/IEHCTBUSI HA KPOMKU JINCTOB METajI000/IHUIIOBKU
12. OcHOBHbIe XapaKTepHUCTUKU My/bCcalyii JaBleHus Kak ciydaiiHoro rmpoliecca. dusnueckue MpoLecchl,
BbI3bIBAIOLLIME ITy/IbCAL[MU JlaB/IeHUs Ha [perpaze
13. V3MeHeHUe crieKTpa ¥ 00I1[eT0 YPOBHS My/IbCALUH /JaB/IeHys Ha TIperpazie 1o Mepe To//beMa PaKeThl.
[TonyueHuve peanv3alyy [aBjieHUsl Ha IOBEPXHOCTH ra3o0Tpaykaresis.
14. TlynbcalioHHbIE PE>KUMBI B3aUMOZIeMCTBUS CTPYH C TperpafiaMyd. AKyCTUUecKoe Bo3JeicTBre Ha
CTapTYIOLIYIO pakeTy. [IpUUMHBI U CIIOCOOBI CHIDKEHUSI.
15. HecranuoHapHble NPOLIECCH B COIJIE U Ha BBIXO/e U3 COI/Ia IIPU 3allyCKe paKeTHOrO JBUraTe/isi U BbIXO/e Ha
OCHOBHOU PeXXUM TSTU
16. HecrauyoHapHbIe MPOLeCChl B MOTy3arny0ieHHOM COOPY>KEeHHH TPH 3ayCKe PAKeTHOTO JABUTATesIsl U BBIXOZe
Ha OCHOBHOM PEXUM TACU
17. Ob1jast XapakTePUCTHKA KOMILJIEKCHOTO BO3/IeMCTBUsL. Ero COCTaB/ISAIOIIME U UX MOBPEXAOIININ 3(D(DEKT.
XuMHUeCKoe ¥ 3p03UOHHOE BO3ZeHCTBUS
18. HecralioHapHBIH MTPOTPEB JINCTOB MeTa/JI000/TMLIOBKH.
19. TepmoHanpspkeHus: 1 TepMojedopmariun. [Tnactuueckue fgedopmary. BivsiHue cxeMbl 3aKpeTieHNsT
JcToB. IToHsATHE 0 MaIOLMK/I0BOM yCTaa0CTH
20. TpeboBaHusI K ITapamMeTpaM B MOAPAKETHOM 00beMe NMPU MUHOMETHOM cTapTe. Criocobbl cTabrmM3anum
[IABJIEHUS B TTOJPAaKeTHOM 00BeMe
21. TIpobsiema Ge3ygapHoro Beixoza. ITpobieMa pacKyrnopKuy. 3aTekaHHe CTPyH B KOHTelHep rmocie 3amycka P/I.
22. Harpy3ku Ha OTKpBITbII KOHTeliHep Mpy CTapTe KpPbUIaThbIX PaKkeT
23. CxeMbI BOJIOTIOZIAUY TIPU CTApTe OTeUeCTBeHHBIX U 3apy0e’KHBIX paKeT KOCMHUeCKOro Ha3HaueHus!.
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24. ®u3nyeckast KapTHUHa NPOL{eCCOB MPU BHYTPUCTPYIHOM Bogonozaue. Vcronb30BaHye BOJOIIOAAUM [J1s1
cHwkeHus Harpy3ok Ha PKH u CK.

25. VImkeHepHbIH 110AX0[ K TPUO/IMKEHHOMY pacuyeTy TepMOAWHAMUKU ra30BbIX IIPUBOAOB

26. MuHOMeTHas cxema CcTapra

27. KarartysieTHast CxeMa cTapra

JloMaiiiHee 3a/jaHue

HomaiiHee 3asanue Nel cOCTOUT U3 4-X yacTei:
1) PacueT cBoOOZHOI CBEPX3BYKOBOW 0CeCUMMETPUYHOMN CTPYH CTPYKTYPHO-3/IeMEHTHBIM METO0M
2) Pacuet faBneHuit Ha ra300Tpa)katese B 00/1aCTU HaTeKaHUs CTPYH TPY PAa3HBIX PACCTOSIHUSIX OT Cpe3a Coruia
3) Pacuet TersioBbIX IOTOKOB B IIOBEPXHOCTb I'a300Tpaskaresis [Jisl Pa3HbIX TeMIlepaTyp MOBepXHOCTU U
HeCTallMOHapHOM TeI/IONIPOBOAHOCTH
4) PacueT nmy/bCalMOHHBIX Harpy30K Ha ra3o0Tpakaresib
Bce yactu [JomatHero 3aganust Nel cjatoTcst 110 Mepe BbIIIOJTHEHUSI.
[IomarHee 3a/jaHue CUUTAETCS 3aUTeHHBIM, €CJIM KCKOMbIe 3HaueHHs! OTpe/ieieHbl MOrPeIHOCThI0 He 6otee 5%
Howmarixee 3aganue Ne 2 COCTOUT B BbIOOPE pallMOHAILHOTO COYeTaHUs TIApDAMETPOB /ISl CUCTEMbl MUHOMETHOTO
W/ KaTary/abTHOrO CTapTa.
HomarHee 3aJjaHue CUUTAETCS MPUHATHIM, €C/IM TIPU BLIODAHHOM COUETAHWU [apaMeTPOB BBITIO/THSOTCS BCE
3a/laHHble OrpaHUYEeHUSI.

OTueTsl 10 IOMAIITHUM 3aIaHUSIM [TOJDKHBI COZiepyKaTh UCXOJHbIe JaHHbIe, pacueTHbIe CXeMbl, HOpMYIIbl, TpaduKu
Y YMCJIOBbIe 3HAUEHUS.

JomarHuye 3aJjaHust TIPeCTaBIseTCs B OyMaXKHOM U/TH 3/IEKTPOHHOM BUJIE.

[Ipumeps! foMallIHUX 3a/laHui BXOJAT B coctaB Y MK guciuninHbl

AuddepeHiupoBaHHbIN 3aueT

CrygeHT gomnyckaeTcs K AuddepeHIMpOBaHHOMY 3a4eTy IIPY YCAOBUU YCIELIHOW cauu JJoMaliHero
3amanust Nel v [lomaiiHero 3aganust Ne2.
JduddepeHIpoBaHHbIH 3aueT Mo AUCLIMIUIMHE TPOXOAUT (hOpMe YCTHBIX OTBETOB Ha BOIIPOCHI U3 CIIMCKa,
TIpUBe/IEHHOTO B MyHKTe "Boripockl K AnddepeHiipoBaHHOMY 3adeTy".
OtleHKa BBICTaB/IsIeTCs Tocsie cobeceJOBaHUs CO CTYIEHTOM B COOTBETCTBHM CO CJIEYIOIIUMH KPUTEPUSIMU:
- otieHka 3AUTEHO-OTJIMYHO — nosiHOe pacKpbITHE TeOPeTUYECKOT0 BOMPOCA MPH BEICOKOM YPOBHE BJIa/leHUs
MaTepuasoM;
- otieHka 3AUTEHO-XOPOIIIO — nosiHOe pacKpbITHe TeOpeTUUYeCKOro BOMpOCa MpY CpeiHeEM YPOBeHb BaZleHusI
MaTepuasoMm;
- orjeHka 3SAYTEHO-YIOBJIETBOPUTEJIBHO — rosiHoe pacKpbITHE TEOPETUUYECKOTO BOMPOCA MpU C/1abom
YPOBEHb BJIaZIeHUs] MaTepyasioM, MO0 HeZOCTaTOUHO TIOJTHOE PAaCKPBITHE TEOPETUUECKOTO BOMPOCaA MPU CPeHEM
YPOBEHb B/a/leHUs1 MaTepuaioM;
- oyenka HE 3AUTEHO - B uHBIX C/1y4asix.
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Bompocs! k
5 10 Paspen 1. 3apaun 8 4 3 1 4 4 IubdepeHIIMPOBaHHOMY)
ra3ofNHaMHUKH CTapTa.
3ayeTy
Pazgen 2. CtanmoHapHbIe ud (beBg}rI[pISI)CZ:;HHOM
5 10 |cBepx3ByKOBBIe ouHOuYHBIe | 20 4 3 1 16 15 | p 3a]jle$ y
M OJIOUHBIE CTPYH. Y,
JomartiHee 3agaHue
Pazpen 3. BzaumopeiicrBue ub (beB::p ECZ:;HHOM
5 10 |cBepX3BYKOBBIX CTPYH C 14 4 3 1 10 8 A P Ba?{egy y
fperpajam. [omaliiHee 3ajaHue
Paspen 4. TensioBoe Bormpocs! K
5 1o [O3AeficTBHe CTPYH 16 6 4 ’ 10 10 muddepeHIMPOBaHHOMY
PaKeTHBIX ABUraresjield Ha 3a4eTy,
nperpajsbl. JomaliHee 3aziaHue
Pa3pen 5. IlynbcanuoHHoe
U aKyCTHYecKoe Bomnpocs! K
5 1o |BO3AeHCTBHeE CTPYH 16 6 4 ’ 10 10 IuddepeHIIMPOBAaHHOMY)
PaKeTHbIX ABUraTe/edl Ha 3ayerty,
CTapTOBBII KOMILIEKC U [omaliiHee 3ajaHue
pakery.
Pazgen 6. HecranmonapHsbie
NpoLecchl NMPH 3amycKe Bonpocs! K
5 10 |paxkeTHoOro gBMraress M 14 6 4 2 8 8 muddepeHIMPOBaHHOMY
BbIX0/[¢ Ha 0CHOBHOM 3aueTy
PEeXHM TATH.
Pazpen 7. MUHOMeTHBIH Bompocs! K
5 10 |cTapTt u cTapT u3 14 6 4 2 8 7 nvddepeHIIpOBaHHOMY
NMPOTOYHOI'0 KOHTeliHepa. 3aueTy
Pazpgen 8. Ucnonb3oBaHue
CHUCTEeM BOAOMOAAYH /ISt Bonpocs! k
5 10 |cHM)KeHHS TeIIOBBIX, 12 5 3 2 7 10  |guddepeHiipoBaHHOMY
CUJIOBBIX U aKyCTHUeCKHX 3aueTy
Harpy3ok IpH crapre.
Pazgen 9. Ilponeccsi B b @eB((::p ECZ:;HHOM
5 10 |ra3zeBbIX IpUBOJAX 20 5 3 2 15 20 [P p 3a]1-‘1e$ y
CTapTOBBIX KOMILIEKCOB. Y,
[omaliiHee 3a/jaHue
Pa3pen 10. KommiekcHoe
BO3/eiicTBHe CTPYHHBIX Bonpocs! K
5 10 |TeyeHU# MpH cTapTe HA 10 5 3 2 5 8 IuddepeHITMPOBaHHOMY
3/1eMeHTBI CTapTOBOr0 3a4eTy
KOMILJIEKCA M pPaKeTy.
Bcero 3a 10 cemecTp 144 | 51 34 17 93 100
Bcero no pucnuniinHe 144 | 51 34 17 93 100
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Kpurepuu onjeHnBanus

IICK-09
Bonpocbl omkpbimozo muna:

Ne 1 YMmeHblileHHe SHEPruu ra3a B kamepe 1, 06yc/ioB/ieHHOe repeTeKaH|ueM rasa U3 Kamepsl 1 B Ipyryro Kamepy
2 BBI3BAHO ....

Ne 2 3apsizi BoCIIaMeHUTeJIs B Ta3oreHeparopax v [TA]] ucronb3yeTcs A/ist TOro, UTOOBb! ...

Ne 3 DddekTrBHOE COILIO — 3TO ...

Ne 4 TIpu HaTeKaHUM CBEPX3BYKOBOM CTPYH Ha mperpajy 00/1acTh IOHWKEHHOTO ZIaB/IEHUsT PACIIONOXKEHa ...
Ne 5 TTorpaHWuHBIH C/10M Ha Ta300Tpa’kaTesie MPY HaTeKAHUU Ha HETO CTPYH MMeeT HYJIeBYIO TOJIIUHY B ...

Ne 6 TIpu ucnonb30BaHUU JOMYLLEHUs O IPUMEHEeHUH MOZe/id MeXaHU4eCKOl CMeCH [IByX WJIU HeCKOJIbKUX
ra30BbIX KOMIIOHEHTOB MOJ/IHast SHTasIbIUS CMEeCU ra30B paBHa CyMMe TIPOM3Be/[eHUI SHTaJTbITHI KaXK[0To 13
KOMITOHEHTOB Ha ...

Ne 7 B cyIrjeCTBYIOIIUX CTaPTOBLIX KOMIT/IEKCAX YTOJ HAK/IOHA Ta300TPaXkaTesisi K OCH CTPYH PAKETHOTO
[IBUraresist 06bIYHO OMU30K K ...

Ne 8 OcHOBHas OITaCHOCTh 0OPAaTHBIX TOKOB COCTOMT B ...
Ne 9 Tlo Mepe nofbemMa pakeThl YacTOTa IyJIbCaliiil aB/eHus1 Ha MOBEPXHOCTU ra300TpakaTesis ...

Ne 10 TerioBble MOTOKYU B 30He HaTeKaHUsl CTPYU PAKeTHOI'O [BUTATe/Isl Ha Fa300TpakaTe/lb UMEIOT 100K
10/(... ) Bt/m2 ...
Bonpocbl 3akpbimo2o muna:

Ne 1 B kamepy 1, 3aro/iHeHHY0 NPOAYKTaMU CrOpaHus TBEPZAOro Tormea rnpu temneparype 2000 K npu
pasnenny 10 MIla noctymaeT Bo3ayX U3 06asioHa BHICOKOTO JaB/eHus], B KOTOPOM OH HaXOAUTCS TIOf
JasneHueM 11 MIla npu temneparype 293 K. Kak rpu 3Tom U3MeHsieTCs [0/IHas SHeprus rasa B kamepe 1,
ecsi 00beM KaMepehl MOCTOSIHEH, PacxXoZ B APYyrHe KaMepbl OTCYTCTBYeT, a TeTIOOTaueli B CTeHKH Kamepshl 1
MO>KHO TIpeHeOpeyb?

BapuaHTel oTBeTa:
1) pacrer;

2) mafiaeT;
3) He U3MeHsIeTCS;

4) MOXKeT pacTH, TIalaTh WU He U3MEHSITHCS B 3aBUCUMOCTH OT IPYTHX TTapaMeTpOB.

Ne 2 Kak 3aBUCUT MOBEPXHOCTh TOPEHUsI TBEPJOTOTUTMBHOM IIAIIKU-MOHOOIOKA € LIUIMH/IpUYe CKUMH
OTBEepPCTUSIMH U OPOHHMPOBKOU TOPLIEBBIX M HAPYKHOU LIWJIMHZPUUECKOUM TTOBEPXHOCTEH OT TOJIIUHBI
CTOpeBILIero c/osi?

BapuaHThI oTBeTa:

1) pacreT;

2) mafiaeT;
3) He U3MeHsIeTCS;

4) MOXXeT pacTH, MajjaTh UK He U3MEHSTbCS B 3aBUCUMOCTU OT APYTUX MapaMeTpOB.

Ne 3 Ha ocHOBHOM Y4acCTKe CTPYH pacripefie/ieHre CKOPOCTHOT'O Harliopa ra3a 1o Ce4eH1I XOPOLIO OIMMChIBAETCA
cne,qy}omeﬁ 3dBUCHMOCTBIO!
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1) mapaGomoit Ap_ . (r) = AP omax | 1 —

I
<
E
Eﬁl
g

2) sxcnonentoit AP (?)

3) rayccoBOH KpHBOH Ap_ (I) = AP i €
1+ ms(m‘ r‘mp)
2

4) xocHHycHOH pymkmmel Ap_ (;) = AP, e P

Ne 4 YkakrTe COOTBETCTBHE MeKAY Oe3pasMepHbIMU KPUTEPHUSIMU

Ne 5

Ne 6

Ne 7

1) uncno Hyccenbra;

2) unciio PeliHonb/ca;

3) uucso IlpaupaTs;

4) k03¢ duULeHT BOCCTaHOB/IEHUSI.

Y WX OTIpe/ie/IeHUSIMU:

a) OTHOILIEHWE CUJT UHEPLIMU K CUJIaM BSI3KOTO TPEHWS;

0) JoJIA KUHETUYeCKOl SHePIUH Ta3a, KOTopast MOKeT YUacTBOBATh B TEIJI0O0OMeHe;
B) Ge3pa3mepHbIii KO3QOUILIMEHT TETIO0TJaul B TOrPAaHUYHOM CJI0€;

T') COOTHOILIEHE MEeX/y TIepeHOCOM HEPIHH 3a cUeT paboThI BSI3KOTO TPEHHS U 3a CUeT TeT/IONPOBOJHOCTH.
CKauoK YIIJIOTHEHHS BLIXOAWUT Ha [TOBePXHOCTh IJI0CKOU TIperpa/bl, epreHAUKY/IspHOM ocH CTPYH. ..

1) ...ecsm CTpPysi — CBePX3BYKOBAs M BILIIE TTPerpa/ibl IMeeTC st MaXOBCKHUH [TUCK, AMaMeTp KOTOpOro
COU3MEepHM C JaMeTpPoOM CTPYH;

2) ...eC/y CTpys — CBepX3BYKOBas U BhIIlIe Mperpasibl UMeeTcss MaXOBCKUM IUCK, iaMeTp KOTOPOro
HeCOU3MepHUMO MeHblIIe C JUaMeTpOM CTpYHY;

3) ...ec/u CTpys — CBepX3BYKOBas U BBIIIIE TIPerpajibl UMeeT MeCTO PEeryyisipHOe OTPaKeHHe TaJaroliero
CKayka oT ocH (be3 MaxOBCKOTO JMCKa);

4) ...ec/v CTpys — [J03BYKOBasi, HO C/IOM CMeIlIeHHs ellle He JOCTUT OCH;

5) CkauoK yIJIOTHEHMsI He BBIXOJUT Ha [TOBEPXHOCTh MJIOCKOW Iperpasbl, NepreHAUKY/ISIpHONM OCU CTPYU HU
B KaKOM CJlyJae.
Kputnueckast Touka Ha riperpaze, 3TO...

1) o6anbHBIM MaKCUMYM JaB/eHus;
2) TOUKa U3 KOTOPOU CTPys pacTeKaeTcs Io Iperpazie BO BCe CTOPOHBI;
3) TouKa C MaKCHMa/IbHbIM TeIJIOBbIM [TI0TOKOM;

4) TouKa TrepeceyeHust OCH CTPYH C TIperpazjoi
Kak n3MeHHTCS BeJIMUMHA TEIJIOBOTO MOTOKA B ITPerpazy, Ha KOTOPYIO HaTeKaeT CBepX3BYKOBasi CTPys
PaKeTHOTO /iBUrateJisi IPH yBeIWUYeHNH UHTEHCUBHOCTH ITy/IbCaLliY AaB/ieHus B CTpye?

1) BBIpacTeT;

2) ynajaer;
3) He U3MEHUTCS;
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4) MOXXET BbIPACTH, YyIAaCThb W HE USMEHUTHCA B 3dBUCUMOCTHU OT I1apaMeTPOB.

Ne 8 Kak n3MeHHUTCsI BeJTMUMHA TETJIOBOTO TIOTOKA B TIPETPajly, Ha KOTOPYHO HaTeKaeT CBePX3BYKOBast CTPYsI
PaKeTHOTO /IBUTAaTeJIs TIPH YBEJNUeHUH TeMIiepaTypa IOBepXHOCTH?

1) BeIpacrer;

2) ynajaer;
3) He U3MEeHUTCS;

4) MOXXET BBIPACTH, YIIaCTh WK HEe USMEHUTHCA B 3aBUCUMOCTHU OT ITapaMeTpPOB.
Ne 9 Cpe;[HeKBa,E[paTI/IIIECKOE OTK/IOHEeHHEe l'Iy}IbCEII_[I/Iﬁ [aBJ/IEHWS Ha MOBEPXHOCTHU I'a300TPa’karesid Mpu CTapTe
PakeT KOCMHUUYeCKOIo Ha3Ha4€HHWs COCTaBJ/IAET:

1)168-173 aB;
2) 173-178 nb;
3) 178-183 nb;
4) 183-188 nb
5) 188-193 1b.
Ne 10 B ueM cOCTOUT OCHOBHOM He[JOCTaTOK CTIONTHOW MeTaslsIo0MUI[OBKY Ta300TpaskaTesisi CO CBapKOH JIMCTOB
BCTBIK?
1) H6osbImION pacxoy MeTasIa;
2) 6osbInoii 06beM CBapHBIX paboT;

3) HU3KUI pecypc MeTayIo00/IUI[OBKH 13-3a TePMOHAIPSDKEHUM;

4) HU3KUI pecypc MeTayIo00/MLIOBKY U3-3a MYJ/IbCALUH [JaB/IeHHSI.
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