MMWHOBPHAYKH POCCHUN
(epepabHOe rocyfapcTBeHHOe GIO/PKeTHOe 06pa3oBaTe/IbHOe YUpeXX/eHHe BhICLIero 06pa3oBaHust
«BanTuiicKuii rocyjapcTBeHHbIH TexHnyeckuil yHuBepcuter «BOEHMEX» um. JI.®. YcTHHOBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXK/IAIO
[ekaH ¢akynbreTa

FOnakos JI. I1.
(noamnuce) (5[0
« » 20_

PABOYAS ITPOI'PAMMA JUCHUAITI/INMHBI
PACYET U TIPOEKTUPOBAHVE KAMEP PAKETHBIX IBUTATEJIEN

HamnpaB/ieHue/cieniaIbHOCTb MO/TOTOBKH 24.05.02 ITpoeKTHpOBaHHE aBHALMOHHbBIX U PAKETHBIX JABUraTe/Iei
Crnenuanu3anusa/npo@u/ib/mporpaMmma nojroToBKu IIpoeKTHpOBaHMe )XHAKOCTHBIX PAKeTHBIX JABUraTe/1en
YpoBeHb BbICIIero 00pa3soBaHus Crnenanurer
®opma obyueHus Ounas
dakyabTeT A PakeTHO-KOCMHYeCKOH TeXHUKH
Beinyckawias kadeapa A8 IBUT'ATEJ/IN U SHEPT'OY CTAHOBKMU JIETATEJ/IbHBIX AIIIIAPATOB
Kadeppa-paspaboruuk padoueit mporpaMmsi A8 IBUT'ATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IbHBIX AIITIAPATOB
a YACHI (110 Ha/IMYUI0 BH/IOB 3aHATHI) o
5 S ﬁ AYIUTOPHBIE 3AHATUA CAMOCTOATE/IBHASI PABOTA s
o= Q ant
== Q g < — T
& S = =] = 5] ] [ _ i o g
= o = = s = 3 o 4 = =
) &) oM 5 AN %4 g B =0Q » O
& 5 e o o = a2 | OF N B < S2 | R&
¢ 2 gz | ¥ | 5| £ |cE 88 & | = 5 | o& | 2%
©fE E & E ZE 2 8 0§ B Epogf
2 i B O > a S) o &S &
= >
5z | 2 28 | £° S | g | BE | E
o =1 1 & N4 =
7= = = > > S S
(=] 7 1] £ [~
@)
4 7 4 144 102 68 0 34 42 0 0 42 5K3.
4 8 3 108 34 0 0 34 74 36 0 38 3a4.
BCEI'O 7 252 136 68 0 68 116 36 0 80
Cankr-ITetepOypr
20__r 24854



JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJIEHA B COOTBETCTBUM C TPEBOBAHUSAMMN ®EJEPA/IBHOI'O
TOCYJZAPCTBEHHOI'O OBPA3OBATEJ/IBHOI'O CTAHJAPTA BBICHIETI'O OBPA3BOBAHUS (®I'OC BO)

24.05.02 ITpoeKTHpOBaHHe aBHAILIMOHHBIX U PAKEeTHBIX /IBUraTe/iel

rog Habopa rpymmsr: 2024

IIporpammy cocraBu:
Kadenpa A8 IBUT'ATE/I 1 DHEPTOYCTAHOBKMU JIETATEJIBHBIX AITITAPATOB

JleBuxyH ApTeM AJleKceeBHY, K.T.H., IOL|eHT, 3aBeAyIOIMH Kadespoit

TporpamMma pacCMOTpeHa
Ha 3acesjaHuu Kadepbl-pa3paboTurka
paboueii mporpammel A8 IBUTATEJIV U SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX ATITIAPATOB

3aBenyrouuii Kadeapoii JleBuxuH A.A., K.T.H., [0L].

ITporpamMma paccMoTpeHa

Ha 3ace[jaHNH BbIMycKarowieii kadeapbl

A8 IBUT'ATEJ/IN 1 SHEPI'OY CTAHOBKWU JIETATE/IBHBIX AIIITIAPATOB

3aBenytouuii Kadenpoii JleBuxun A.A., K.T.H., [10L].



PABOYA{ ITPOTPAMMA JUCHUIT/IMHBI
PACYET U IIPOEKTUPOBAHUE KAMEP PAKETHBIX JIBUTATEJIEV

Pa3pesibl padoueii mporpamMmsl

1. HEJIM OCBOEHUA ANCLHUITJINHBI

2. MECTO JNCLHUITJIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA U COOEPXAHUE OMCHUIT/IMHBI

4. @OPMbI KOHTPOJIA OCBOEHUA JUCIUITIVHBI

5. YYEBHO-METOJIMYECKOE 1 MTH®OPMALIMOHHOE OBECIIEYEHUWE JUCHUITINHEI
6. MATEPMAJIBHO-TEXHMYECKOE OBECIIEYEHUWE AVCLHUITJINHBI

ITpuiiokeHus K padoyeii mporpaMmMe JUCHHUIUIUHBI
o Tlpunoxenvie 1. AHHOTays paboueli MporpamMMbl

o TIpunoxenue 2. TexHosoruu u ¢Hopmel 00yueHst
o [Ipunoxenue 3. ®oH/bI OIJEHOUHBIX CPE/ICTB



1. IEJIN OCBOEHUA JUCHUIT/IMHBI

HEJ'II)IO OCBO€HHs AWCLUIIIMHBI ABJ/IAETCA d)OpMI/IpOBaHI/IE c1eayrommux I(OMl'IeTeHL[PIﬁS

TICK-1 — criocobHoCTh pa3pabaTbiBaTh TPOEKTHYIO M pabouyt0 KOHCTPYKTOPCKY!O JOKYMEHTALMIO Ha PAKeTHO-KOCMHUUECKYH0 TEXHUKY U UX
COCTaBHBIE 37IeMEeHTbI

TICK-2 — criocobHOCTh pa3pabaTbiBaTh ICKU3HBIA (TEXHUYECKHH) TPOEKT (ABAaHIIPOEKT) M0 CO37aHHUI0 (MOAEPHM3ALMH) KUJKOCTHBIX
PaKeTHBIX JIBUTaTesiell ¥ X COCTABHBIX 37IEMEHTOB

DOopMUPOBaHHIO KOMITETEHIINH CITy)KUT /IOCTYDKEHHE CJIeJyIOIIUX Pe3y/bTaToB 06pa30BaHus:
IICK-1

3HAHUSL:

- OCHOBHble TEOpeTHYEeCKHEe M MPAKTHUeCKHe TMOHSATHS U CBefleHWs, KOTOpble OTHOCSATCS K pacyeTy W INPOEKTHPOBAHUIO KaMep
PakeTHBIX JBUTraTesie;

- ob11jpie BOMIPOCHI TEOPUH OPraHU3aLii PaboUMX TMPOLIECCOB B KaMepax PakeTHBIX JBUraTesei;

- OCHOBHBIE (paKTOPBI, BAMSIOLHE Ha KOHCTPYKLIMIO Kamepsl P/J;;

YMeHust:

- paspabaTbiBaTh KOHCTPYKTOPCKYIO JJOKyMEHTALHIO;;

HABbIKU:

- IPUMEeHeHNe COBpeMEHHBIX CPeZICTB aBTOMAaTH3UPOBAHHOTO TIPOEKTUPOBAHUS AJ1s1 0OPM/IEHNSI KOHCTPYKTOPCKOM IOKyMeHTaLiY;.
IICK-2

3HAHUSA:

- CBSI3b OCHOBHBIX HEPreTH4eCKHX 1apaMeTpOB PaKeTHOTO J{BUTATeIs;

- ob1ypie BOMPOCHI TEOPUH OPraHU3aLii PabOUMX TPOLIECCOB B KaMepax PakeTHBIX JBUraTesie;

- CyLL|eCTBYIOLIMe TUTILI ¥ popMbI Kamep PJI, X JOCTOMHCTBA U HEJJOCTAaTKHY;;

YMeHust:

- aHasu3 (aKTOPOB, BIUSIOIIMX Ha BbIOOP THMA 1 GopMbl Kamep P[]

- OTIpezieNsATh TePMOra30MHaMHYEeCKHe, MaccorabapuTHble M SHepreTHUeCKHe XapaKTepUCTHKK KaMepbl PAaKeTHOTO JiBUTaTers;

HABbIKU:

- pa3pabOTKH pa3MUUHBIX BADHAHTOB KOHCTPYKLIMK Kamep P[I;

- IPOBe/IeHHe PaCUueTOB CHCTEMBI OX/IaXK/IeHHUsI KaMepbl PAKETHOTO JBUraTeJIs;

- POBeZIeHHsT TePMOTa30/MHAMHUeCKHX, MacCOrabapuTHBIX M SHepreTHYeCKUX XapaKTepUCTHK KaMep PaKeTHOTO [IBUTaTelIsl.
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2. MECTO JUCHUIIZIMHBI B CTPYKTYPE OOII BO

Hucuunmuna PACUET Y1 IPOEKTUPOBAHUE KAMEP PAKETHBIX ﬂBI/IFATEJIEI?'I SIBJISIETCS TUCLIUTIIMHON 00s13aTe/IbHOM
vyacTu 6/10Ka 1 porpaMmbl MOATOTOBKH 110 HarpasieHuto 24.05.02 [TpoekmupoeaHue asuayuoHHbIX U pakemHblx dguzamesetl.

CopeprkaHue AVCLMIIIMHBI AB/IAETCS JIOTMYeCKUM NPO/O/KeHHeM JUCLILIMH! BBEJEHUE B CIIEITVMAJIBHOCTbD, TEOPUSA
PAKETHBIX IBUTATEJIEN.

Cojep>kaHve AUCLMIIMHBL sIBsieTcsl OCHOBOW it ocBoeHusi auciuriiH: ITIPOEKTHMPOBAHUE 3HEP1"OYCTAHOBOI§
HA3BEMHOI'O ITPUMEHEHWSI HA BA3E P[], IIOATOTOBKA K NPOLEAYPE 3AHIUTBI U 3AMUTA BBIIIYCKHOU
KBAJIMOUKAITMOHHOU PABOTBI, ITPEJAUII/IOMHAS ITPAKTHUKA.

Hpeﬁ[BapHTe]’IbHLIe KOMITIeTeHIJUH, Cq)OpMI/IpOBElHHLIE y 06yqa}01.uer0c;1 A0 HayaJjla u3y4yeHus JUCLUIIMHBI:

¢ OIIK-7 — CrniocobeH KpUTHUeCKH ¥ CUCTEMHO aHa/IM3MPOBATh JOCTHKEHHsI OTPAC/IH ABUIaTe/IeCTPOEHUSI M SHePreTHUeCKOH TeXHUKH
1 crioco6bl MX IPUMeHeHHs! B TPo¢eCCHOHAIbHOM KOHTEKCTe

¢ TICK-5 — CriocobeH NpOBOAUTE PACUETHI IPOL[ECCOB B PAKETHBIX /IBUTrATe/IsIX, IIPOYHOCTH U HaZIE>KHOCTH U3/le/IMi U UX COCTaBHBIX
371eMeHTOB

¢ TICK-6 — CniocobeH npoBOAUTE MOKCK, CHCTEMATH3UPOBaTh U aHA/IM3UPOBATh UH(OPMALMIO N0 KOHCTPYKTUBHBIM 1 CXeMHBIM
pelLIeHNsIM CyILeCTBYOLel paKeTHO-KOCMUUECKOM TeXHUKU U UX 2/1eMEeHTOB



3. CTPYKTYPA 1 COJEPXXAHME JUCHOUILI/IMHBI
O0111ast TPY/I0€MKOCTh AUCLIUTIIMHBI COCTAB/ISIET 7 3.e., 252 u.

3.1. Copep)xaHue (JUAAKTHKA) AMCLIMILIUHBI

AyAuTOpHBIE 3aHATHS e 8
B KOHTaKTHOI (hopme S
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Paspen 1. CBsA3b CXeMHOI0 peLlIeHHsl ABUraTe/si ¥ BHyTPMKaMepHbIX npoweccos. 1.1. O6uue
4 7 TIO/IOKEHHUSI CBSA3M BHYTPMKAMEPHBIX TIPOLIECCOB M CXeMbI JIBUTaTe/IbHOM ycTaHoBKM. CTa/iuu mporiecca 6 4 4 0 > 5 0

npeobpasoBanusi TorwmBa. 1.2. KuHernueckoe u AuddysuorHoe ropenne. KpuBbie npeobpasoBaHst 1
KPUBBI@ BBITOPaHHSI.

Pasjien 2. BOpbICK KOMITOHeHTOB ToruimBa. 2.1. Knaccudukaius crioco60B BIphICKa M PaCIH/IHBaHHS.
4 7 2.2. Crpyiinble GopcyHKH (OJHOKOMITOHEHTHBIe J/Isi CKUMaeMOoi ¥ HeC)KMMaeMOH JKUKOCTH, 36 26 12 14 10 5 15
/IBYXKOMITOHEHTHbIE Ta30KHAKOCTHBIE GOPCYHKH). 2.3. LIeHTpoGexHble pOpCyHKH (OHOKOMIIOHEHTHbIE 1
/IByXKOMIOHEHTHbIe). 2.4. Perymipyemble popcyHKi. OCOGeHHOCTH pacueTa 1 MPOeKTHPOBaHHSL.

Paspen 3. PacnbuieHue u ApoG/ieHne Toniusa. 3.1. dusnyeckre 0CHOBbI TEPBUUHOTO APOG/IeHH S,
4 7 KosuecTBeHHas OLieHKa rMapamMeTpoB MepBUYHOro ipobietns. CrieKTphl pacrbLIHBaHus. 3.2. 18 12 6 6 6
Du3nUeCKHe OCHOBbI BTOPUYHOTO /ipob/iennsi. KomiuecTseHHast olieHka napamMeTpoB BTOPHYHOTO
/pobreHust.

Paspen 4. ITpoueccs! nporpeBa u HCIapeHust Kamnesb. 4.1. Oco6eHHOCTH MCIapeHust B yCIOBUSIX
4 7 TeTUIOHATIPSKEHHBIX KOHCTPYKLAH. OCHOBHbIE COOTHOLICHHS TerioMaccoobMena. 4.2. Pacripefieneue 10 8 8 0 > 15 10
Teruia, 110/ly4aemMoro Karuieii. Orpe/ie/ieHie MaKCHMa/IbHOM TeMrieparypbl Karviy. 4.3. OLieHKa BpeMeH
McrapeHust U nporpesa Karuii. 4.4. Terioo6MeHHbIe pOpMyJibl TIPH YCTIOBUK KaIuin.

Paspen 5. Cmec M opr pabGouero nporecca B Kamepe cropanus PJI. 5.1.
CymHocTs nporecca cMeceobpasosanusi. TpeGosaHust K cucteme cMeceobpasoBaust. CMecHTe/TbHbIH
snemeHT. OCHOBHbIE MOHATHs 06 ycToiunBocTy npoteccos B KC. 5.2. KomnoHoBKa GopcyHOUHbIX

4 7 TO/IOBOK Pa3/iMuHbIX cxeM. 5.3. Ornpe/ienieHne reoMeTpUueCKUX napamMmeTpoB Kamep. Popmel Kamep 26 18 12 6 8 15 15
cropanwust. 5.4 Iput e orp PacxoJHOTO KOMILIeKca (TeoMeTpuUecKui 1
BEPOATHOCTHBII CIOCOBBI). AHAMTHYECKHIT PacyeT Haua/IbHOTO CMeceoGpasoBanusi. MeToAuKa pacueta
KaMep CropaHusi.

4 7 Paspen 6. PaGoune npoweccs B rasoreneparopax. 6.1. OCoGeHHOCTH NPOL{ECCOB B BOCCTAHOBHTEIBHBIX 6 4 4 0
1 OKUC/IUTE/bHBIX Ta3oreHeparopax. Pacyer napametpos I'T' pa3/IMuHbIX THIIOB.

Paspen 7. Ocobennoctu pabounx npoueccos B BPJI. 7.1. JlamunapHoe 1 TypOy/ieHTHOe
4 7 PacrpoCTpaHeHHe [/IaMeHH, ero XapaKTePUCTHKU i 0C0GeHHOCTH. OGbEMHOe TOpeHHe OHOPO/HON 8 6 6 0 2 5 15
cmecn. Crabunm3anus npotecca ropenns. 7.2. OcHOBbI OpraHu3saiuy paGouero npotecca 8 I'TY u BPII.
XapakrepucTky paboThl Kamep cropanmsi. MeTojjuka pacueTa Kamep CropaHmsi.

Paspen 8. Teri006MeH B pakeTHbIX ABuraresx. 8.1. OCOGeHHOCTH 1 yC/0BHs TerioobmMeHa B
kamepax P/I. CriocoGbl OpraHM3aLuy 3alIuThl CTeHOK PJI. BiusiHye Ha TemrepaTypy CTEHOK pasIHuHbIX
takropos. Ob1rjasi cxema Terrioo6MeHa B PJI. 8.2. KoHBeKTHBHBIH TeriooGMeH. OBIie MooKeH st
MHTerpajibHble COOTHOLIEHUs B NOrpaHYHOM c/ioe. MeTozuKka B.M.MeBnieBa, pacyeTa NorpaHHUHbIX

4 7 croes; Orpejie/ieHy e KOHBEKTHBHOTO TETJIOBOTO T0TOKA. IlepecyeT TeryioBbIX MOTOKOB. 8.3. JIyurcThIit 34 24 16 8 10 10 15
Terio06MeH B kamepe PJI. OcoGeHHOCTH JIyyucTOro Terioo6MeHa. Pacyer JiydlCThIX TEMIOBBIX II0TOKOB
MPU HAIMUUK U OTCYTCTBUM MPUCTEHOUHOTO C/10si. 8.4. Teruiornepe/aua K OX/1aXKatoLLiei KHJKOCTH.

OCHOBHBbIE 3aKO 0CTH Ter p K OXJTayKjatolLeit JxuakocTn. MHTeHCcHguKarms
Terioo6MeHa B ox/a/aromiem TpakTe. 8.5. Oblljas MeTo/MKa pacyeTa OX/Ia/|eHHsT KaMep PaKeTHBIX
JiBUTaTeseH.
Bcero 3a 7 cemectp 144 102 68 34 42 70 100
Paspen 9. Jlono/IHATE IbHBIE CIIOCOGBI 3aLIMTHI CTEHOK Kamephbl iguraresis. 9.1. Tepmocroiikne
4 8 TOKpbITHA. 9.2. AGnupytoiye nokpeiTus. 9.3. EMKocTHoe oxnaxenue. 9.4. HapykHoe paJualjioHHOe 66 22 0 22 44 15 0
OXJTXKJEeHHe.
4 8 Paszjen 10. 3aBecHoe oxnaxpeHue. 10.1. MeTozisl ¥ CrIoco6bI OPraHU3aLuy 3aBeCHOTO OXJTXK/EHHS. 4 12 0 12 30 15 0
MeTopuKu pacyeTa. DPeKTUBHOCTb 3aBECHOTO OX/IAXK/ICHHSL.
Bcero 3a 8 cemecTp 108 34 0 34 74 30 0
Bcero no AucHMILUIMHe 252 136 68 68 116 100 100
3.2. AyAMTOpHBII IPAaKTHKYM
Ne O0newm, ayp.
HOMEp YU HaMMEeHOBaHHe pa3jie/ia JUCHUIIINHBI Tema MPAKTHYECKOr'0 3aHATHA
n/n 4acoB
1 OrpeienieHre napaMeTpoB CTPYHHON (hOPCYHKH. 6
Pa3zen 2. BripbICK KOMIIOHEHTOB TOI/IABA. DeA P 4 by ¢ pu Y
OHPe,E[eJ]EHI/Ie TfapamMeTpoB L[eHTpOﬁe)KHOI/I ('bOprHKI/I. 8

KonuuectBeHHast OL|€HKa ITapaMeTpOB IMepBUYHOI0 U

3 |Pa3sgen 3. Pacmbiienue u ipoG/ieHHe TOTUTUBA.
BTOPUYHOTO Apo6sieH sl

Pa3pen 5. CMeceo6pa3oBaHye U OpraHy3arys pabouero TeoMeTpUueCcKuii Criocob ornpe/ie/ieHust BeTHUUHbBI

rpoLiecca B Kamepe cropanus P, 0)KMJaeMOr0 pacxX0JHOro KOMILJIeKca.
O6111ast MeToMKa pacueTa OX/IaK/ eHHst KaMep PaKeTHbIX
5 |Pazgen 8. TeryiooOMeH B paKeTHBIX /IBUTATEJISIX. n o A p A pp 8
JiBUTaTesen.
Bcero 3a 7 cemecTp 34
6 TepMocTolikie 1 abiupytolifye MOKphITHS Kamep PII. 12

Paa,qen 9. ,HOI'IOJ'IHI/ITEIII:HLIE CIoCoOBI 3allUThI CTEHOK

7 |kamepst qpurarens EMKOCTHOe 1 Hapy>KHO€ PaIuaLjuOHHOE OXJIKAEHHEe

kamep PJI. 10

8  |Pa3gen 10. 3aBecHoe oxJax/eHue. OpraHusanys 3aBecHOro oxjaaxzaeHus kamep P/I. 12

Bcero 3a 8 cemecTp 34

3.3. CamocrosarensHas padora crygenra (CPC)

Ne Oo0neMm,
wn Homep 1 HauMeHOBaHMe pa3/e/a JUCIHUILUITHHBI CojepkaHue yue0HOro 3a/jaHus 4acos
1 Pa3gen 1. CBsI3b CXeMHOTO pelleHusi JBUrartesis u YFnyGJEeHHaﬂ HpOpaﬁOTK&l pa3iesioB Kypca Mo KOHCIeKTam )
BHYTPHUKaMepHbIX POL{eCCOB. JIeKLIUM U peKOMeHlyeMOo iuTepaType
2 YrnybnenHast mpopaboTKa pasiesioB Kypca 1o peKoMeHyeMoi P
Paszen 2. BripbICK KOMITOHEHTOB TOT/IMBA. uTeparype
3 ITpopaboTka MaTeprasioB MPAKTUUECKUX 3aHATHI 8
4 Pasgen 3. PacrbuieHue u ipobiieHie TOM/IMBA. Yrny6nenHast mpopaboTKa paszesioB Kypca 1o peKoMeHyeMoi 5
uTepaType
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5 ITpopaboTka MaTepuanoB MPAKTHYeCKUX 3aHATHI 4
6  |Paspen 4. ITIpouiecchl nporpesa U UCMapeHus Karesb. Yrny6nenHas npopaGorka payenon Kypea 1o peKoMen/iyemoii 2
JuTepaType
7 |Pa3gen 5. Cmeceobpa3oBaHye 1 opraHu3anust pabouero g;gzgg:;;:ﬂ npopaGoTKa pase/ios Kypea 1o pekomenlyemoit 2
npoliecca B Kamepe cropanus P/I. =
8 ITpopaboTKa MaTepHasoB MPAKTUYECKUX 3aHITHH 6
9  |Paszen 6. PaGouse MOLECCE! B FA30TEHEPATOPAX. YrnybnenHast mpopaboTKa pasiesioB Kypca 1o peKoMeHyeMoi >
JuTepaType
10 |Pa3sgen 7. OcobenHocTy pabounx npoueccos B BPII. yI‘JIyG/:I’eHHaﬂ P 0pa60TKelp A3A€NI0B KyPCd MO KOHCTIEKTam 2
JIEKLIMI ¥ PeKOMeH/lyeMo¥ IuTeparype
11 |Pa3gen 8. TernooOMeH B PaKeTHBIX JBUTATEISIX. Yry6renas npopaborka passenos Kypca ro pekomeryemoii 10
JiuTeparype
Bcero 3a 7 cemecTp 42
12 BblinosiHeHue 3TanoB KypcoBOro rnpoekra 24
Pazgen 9. J[omoMHUTe IbHBIE CTIOCOOBI 3aIIUTHI CTEHOK YiyGenHas npopaGoTka pasaenos Kypea ro KoHCTIeKTam
13 |kamepsl ABUTATEISI. - o 20
JIeKLIH ¥ peKOMeHyeMOo¥ /IuTeparype
14 BeInonHeHye 3TanoB KypcoBOro npoekTa 12
15 Pazpien 10. 3aBecHoe ox/tax/eHHe. Yrny6renHas npopaBoTKa pas/je/ios Kypca 1o KOHCIeKTam 18
JIeKLIUH 1 pPeKOMeHlyeMOo¥ /IuTeparype
Bcero 3a 8 cemecTp 74
3.4. KypcoBoii npoeKkT
IIEPUO[],
MNCIIO/IHEHUSA IVIAHUPYEMOE
COAEPKAHUE 3TAIA (Hepenu BPEMHJI (uac)
cemMecTpa)
Otan 1. Oran 1. Beibop n o6ocHoBanue ITI'C. BanaHCOBEIH pacyeT 1-2 4
Oran 1. Oran 1. PacyeTsl IPOXOAHBIX CeUeHHH 1 ra30AMHAMIUeCKOro pOQUsIsi KaMephl ABUraTests, 2.4 4
BKJTFOYAs ONTUMU3ALUIO COIIa 10 MUHUMYMY T10Tepb.
Otan 1. Oran 1. PacueTsl cucteMsl cMeceobpa3oBaHusl. 4-5 4
Ortan 2. Otan 2. PacueT oxnaxeHnst KaMepbl JBUTaTesst 5-7 6
Jran 2. Otan 2. OnpejeneHle OXXUAaeMbIX 3HaYeHU, COMOCTaB/IeHre UX C TIPUHSATBIMU MTpU 7.8 3
onpe/ie/leHUN PacX0f0B KOMITIOHeHTOB. KOPpeKTHPOBKa pacueToB B c1ydyae HeOOXOAUMOCTH
Oran 2. Oran 2. IIpoYHOCTHBIE pacyeThl KOPITyca KaMepsl JBUraresst ¥ 6/10Ka opCyHOUHOH 8-10 3
TOJIOBKH, Y3/I0B KPeIlIeH!sI U CThIKOBOYHBIX Y3/10B.
Otan 2. Oran 2. PacueT ApoccenbHOM U BLICOTHOM XapaKTePUCTHK, OTPeZieieHre MacCorabapuTHbIX 10-12 ’
XapaKTepUCTUK KaMepbl BUATaTe/Isl.
Otan 2. Oran 2. I'paduueckas yactsb KIT cocrout us: 1) INI'C XKP/ (I muct ¢.Al); 2) ueprex
ob11iero Bu/ja Kamepsl suraress (2 nucra ¢. Al) 12-15 10
Bcero 3a 8 cemecTp 36
4. ®OPMBI KOHTPO/JISA OCBOEHUA NN CIIUII/INHbI
CEMECTP HEJIE/IN CEMECTPA
1 2 3 |4 5 6 |7 8 9 (10| 11 12 |13 14 15 |16 17
7 Konn|Tect| | Bonp. Ok3, KIT |IP| | Bonp. Ok3 | KII| P | Ko | Konn Bormp. 3k3, Borp. 3au | KII|IP| KII, Tect
8 KII ap KIT| P KIT| OP 3a4.

YcnoBHble 0603HaYeHUS:

[P — nuarHocThyeckast pabora;
Kot — ko/uokBrywMm;

Tect — TecT;

Bormp. 3K3 — BOIPOCHI K 3K3aMeHy;
KII — KypcoBoii IpoexT;

Bormp. 3au — BOIpocs!I K 3a4eTy;
3au. — 3a4eT.

TEKyIJ.[]/lﬁ KOHTPOJIb YCIIeBA€MOCTH CTYJE€HTOB IMPOBOAUTCA B ANCKPeTHbLIE BpeMEeHHbI€ UHTEPBAJIbI B C/IeJYHOLUX ¢)OpMaX:

JIMarHOCTHUeCKasi pabota;
KOJI/IOKBUYM;

TeCT;

BOTIPOCHI K 9K3aMeHy;
KyPCOBO# TIPOEKT;
BOIIPOCHI K 3aUeTy.

ITpomerxyTouHasi arTecTamysi MPOBOJAUTCS B (hopMax:
® 5K3aMeH;
e 3aveT.
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5. YYEBHO-METOJWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
JTACIUTIAHBI

5.1. OcHoBHas nUTeparypa 1o JUCLUITHHE:

1. M. B. To6poBosbckuid. . JKuaKoCTHbIE pakeTHbIe qBurared. OCHOBbI MPoeKTUpoBauust. M.: U3n-8o MI'TY um. H. 3. Baymana, 2016,
3J1. pec.

2. M. B. [To6poBosibckuit. JKUAKOCTHBIE pakeTHbIe gBUrare/ . OCHOBbI IpoeKTHpoBaHusi. M.: M3a-Bo MI'TY um. Baymana. 3osoras
kosnnekus, 2016, 3. pec.

3. 10. H. ®ummimoHoB, FO. B. AHuckeBHY. . BHyTprKamMepHEIe MPOL{eCChl B JKUAKOCTHBIX pakeTHbIX gpurarersx. CII6.BI'TY
"BOEHMEX" um. [l. ®. YctuHoBa, 2014, 311. pec.

4. 0. H. ®ummmoHoB, FO. B. AHnckeBrY. . BHyTpHKaMepHbIe MPOLeCChl B XKUKOCTHBIX paKeTHBIX ABuraressix. CII6.BI'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2014, 24 3K3.

5. 1O. H. ®unumonos, 0. B. AnnckeBuu. . [IpoeKTHpoBaHWe BHYTPUKAMEPHBIX TIPOLIECCOB ¥ oXIaxaeHue aeurareseii. CI16.BI'TY
"BOEHMEX" um. [l. ®. YctuHoBa, 2011, 3:1. pec.

6. 0. H. ®unumonos, FO. B. Anuckesuu. IIpoeKTHpOBaHKe BHYTPUKAMEPHBIX TIPOLIECCOB U oxJaxaeHue gsurareneid. CI16.BT'TY
"BOEHMEX" um. [I. ®@. YctuHoBa, 2011, 30 3k3.

5.2. [lorioyHUTe NIbHAs IMTepaTypa Mo AUCLUIIIMHE:
He TpebyeTcst.

5.3. [Tepropyueckue U3LaHUs:
He TpefyroTcs.

5.4. TlepeueHb pecypcoB UH(OPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", HeoOXOAUMBIX [I/isi OCBOEHUS AUCLIUTUIMHGI,
3/IeKTPOHHBIE OUOIHOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®dynnamenTansHas 6ubnuoreka BT TY «t BOEHMEX» um. [1.®. YcTHHOBS;
2. http://e.Janbook.com — OBC Jlanb;
3. https://urait.ru — I'naBHast — O6pa3oBaresbHasi rargopma FOpaiit. [17st By30B U CCY30B..
CoBpeMeHHBIe IPOdeCcCHOHaNbHEIe 6a3bl JAHHBIX:
1. https://rusneb.ru — HarmoHaneHas smektpoHHas 6ubmroreka (HOB);
2. https://cyberleninka.ru/ - Hayunasi 3nekTpoHHast 6ubmioTeka «KubepieHrHKa»;
http://www.rfbr.ru/rffi/ru/library - IToHOTeKcTOBast 37eKTpoHHast 6rbroreka Poccuiickoro ¢oHza GyHAaMeHTaIbHbIX UCC/Iefl0BaHHH.
VHbopMaLoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texakcnept — MIH$OpMaIL[MOHHBIM TTOPTa TEXHUYEeCKOTO peryiupoBaHus: Hopmel, mpaBuia, craHAapThbl PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B TOCToB cobcTBeHHoi reHepauuu BI'TY
"BOEHMEX" um. [I. ®@. YcTHHOBa;
3. http://www.consultant.ru/- KoncyneraatILiroc- HH(pOpPMaMOHHBIN TOPTas MPaBOBOW MHOPMAIIUH.
5.5. IIporpamMmHOe obecrieueHue:
He TpebyeTcsi.

5.6. InopMarjioHHbIe TEXHOJIOTUHU:

B3aumo/eiicteure ¢ obyuarorumucs nocpeactsom SMOC Moodle BI'TY «BOEHMEX» um. [I.®. YcTHHOBA.
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6. MATEPUAJ/IBHO-TEXHNYECKOE OBECIIEYEHUVE JUCHOUIL/IMHBI

6.1. JIeKijMOHHBbIE 3aHATHS:
CTIeLMaTM3UpOBaHHEIe TPeOOBaHHS TI0 000PYI0BaHUIO OTCYTCTBYIOT; ayAUTOPHS C TIOCA/JOYHBIMI MECTaMHU TI0 KOJTUUEeCTBY CTYAEHTOB;

JIOCKa.

6.2. IlpakTHUeCcKHe 3aHATHA:

1. TInakaTbl NPUHLMITHAIBHBIX CXeM pa3nnyHbIX P/I;
2. TInakartsl C U300pakeHneM KOHCTPYKTHUBHBIX CXeM 3/1eMeHTOB PII 06I1ero U CrieldajbHOr0 Ha3HAYeHMsT;

3. Atnac kouctpykuuu JKP/I nog pea. I'nymiko B.IL;
4. TIperniaprpoBaHHbIe HAaTYPHbIE 00pa3L{bl OTAEIbHBIX 371eMeHTOB P/I..

6.3. ITpouee:
1. pabouee MecTo TIpernofiaBaTesisi, OCHaIL[eHHOe KOMITBIOTEPOM C JOCTYTIOM B VIHTepHeT;
2. paboure MecTa CTY/IeHTOB, OCHAIIIEHHbIE KOMITLIOTEPAaMU C I0CTYTIOM B VIHTepHeT, npejHa3HaYeHHbIe J/1s1 PaOOTHI B 3/IEKTPOHHOMN

obpa3oBarenbHOi cpefie.



IIpunoxenue 1
. K paboueii mporpamMme JJMCUMIUIHHEL
PACYET 1 TIPOEKTUPOBAHME KAMEP PAKETHBIX IBUTATEJIEN

AnHoTanms padoueil NporpaMmsl

Iuctuniaa PACYET M IIPOEKTUPOBAHME KAMEP PAKETHBIX JIBUTATEJIEM spnseTcs AUCHUITIMHON o6f3aTebHOM
yactu 0;10Ka 1 TporpaMMeI IIOATOTOBKY 110 HarpasiieHnto 24.05.02 TIpoekmuposaHue asuayuoHHbIX U pakemHblx dgueameneli. JACIMTLIMHA
peaym3yercsi Ha (akynbTere A PakeTHo-kocMuueckoit TexHuku BI'TY "BOEHMEX" um. [1.®. YcruHoBa kadenpoit A8 IBUTATE/IN U
OHEPTOYCTAHOBKUW JIETATEJIBHBIX ATITTAPATOB.

JvcuuriiHa HarlenleHa Ha OPMHUpPOBaHUe KomnemeHyull:
TICK-1 crocobHOCTb pa3pabaTbiBaTh MPOEKTHYIO W Pabouyio KOHCTPYKTOPCKYIO AOKYMEHTAlMI0 Ha PaKeTHO-KOCMHUeCKYI0 TeXHHWKY U HX
COCTaBHBIE 37IEMEHTBI;
TICK-2 cioco6HOCTB pa3pabarbiBaTh ICKU3HBIN (TeXHUUeCKHUH) TIPOEKT (aBaHIIPOEKT) 10 CO3AaHMI0 (MOZiepHU3ALUM) )KUAKOCTHBIX PaKeTHBIX
JiBUrareseii 1 UX COCTaBHbIX 3/1eMEHTOB.

Coplep>xaHue [UCLUIVIMHBI OXBaTblBaeT KPYr BOIPOCOB, CBfi3aHHBIX C BHYTPUKaMepHbIMU IIpoOlieccaMy, IPOTeKaloIUMU B pakeTHBIX
JBuraressix. /3yuaroTcst poLiecchl BIIPBICKA, PAacrbUIeHUs U Apo0bseHrsT KOMITIOHEHTOB TOIUIMBA, NPOTPeB M MCMapeHe 00pa30BaBILMIXCS
Kariesib, IpoLjecchl cMeceobpa3oBaHMs], pacCMaTpUBarOTCsl ocobeHHOCTH mpoueccoB ropeHus B JKPJI, BP/I, a Takke kosnebaHusi B Kamepax
CropaHus. Bonbiioe BHMMaHUE yaensaeTcda BOIPOCaM OXJIaXAEHUS TeIyIOHANPsXKeHHBIX 3/IEeMEHTOB KOHCTPYKIMM KaMep PpaKeTHBIX
JIBUTaTesIei.

TIporpaMmo¥ JUCLIMIUIMHBI TTPeAYCMOTPEHBI C/Ie/1yIOLe BUABI KOHTPOJISA:

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTYEHTOB MPOBOJUTCS B TUCKPETHbIE BDEMEHHBIE MHTePBaJIbl B CIEAYIOMUX (popMax:
¢ /MarHocTuueckasi pabora;
*  KOJ/UIOKBHYM;
e TeCT;
*  BOIIPOCHI K 3K3aMeHY;
® KypCOBOM NPOEKT;
*  BOIPOCHI K 3aYeTy.

IIpomexxyTouHas arTecTamus IPOBOJUTCS B opMax:
e 5K3aMeH;
* 3ayeT.

OG6i1jast TPYA0EMKOCTh OCBOEHHUST JUCIIMIUIHHBI COCTaB/sieT 7 3.e., 252 u. [IporpaMmoit AUCIUIIMHBI TIPeyCMOTPEHbI JIEKIIMOHHbIE 3aHATHS
(68 u.), npakTrueckue 3aHATHsA (68 4.), camocTosiTenbHas paboTa cryzenTa (116 a).
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IIpunoxenue 2

. K paboueii mporpaMme JJMCUMIUIHHEL
PACYET 1 TIPOEKTUPOBAHUE KAMEP PAKETHBIX IBUTATEJIEN

TEXHOJIOI'U U ®OPMbI OBYUYEHUSA

PeKoMeH/aLMHU M0 OCBOEHHUIO AMCLIMIUIUHBI /15 CTy/leHTa

TpyA0eMKOCTb OCBOEHHSI AWCLMIVIMHBI COCTaBisieT 252 4., U3 HUX 136 4. ayUTOpHBIX 3aHATHH, U 116 4., OTBeJeHHbIX Ha

CaMOCTOSITe/IbHYIO PaboTy CTyAeHTa.

PekoMeHzaIMK TI0 pacripe/ie/ieHrio yueGHOro BpeMeHH 10 BU/jaM CaMOCTOSITE/TIbHOM paboThl U pa3/iersiaM JAUCLUIIIMHEI TIPUBE/IEHBI B

TabumIe.

KOHTPO]’II) OCBO€HHA NUCLUIIUHBI IIPOU3BOJUTCA B COOTBETCTBUU C ITonoxxeHueM o TeKyLieMm, py6e)KHOM KOHTpPO/JIe yCI1IeBaeMOCTU U

MPOMEXKYTOUHOM aTTeCTaluu 06yUaroInXcs

DopMbI KOHTPOJISI ¥ KPUTEPHH OLieHUBaHUs TIPUBeZieHb! B IIPUIoKeHNH 3 K Paboueii mporpamme.

10 peKOMeHZlyeMOH JITeparype

HaumeHoBaHMe padoThI PexomeHnpyemas iuTeparypa prm:;NéKOCTI”
Paspen 1. CBA3b CXeMHOI0 pellleHHs ABUraTe/isi U BHyTPHKaMepPHBIX NPOLeCCOB.

Yiny6ienHast ipopaboTKa pa3zesioB Kypca 1O. H. ®unumoHoB, FO. B. AHnckeBud. . BHyTpriKaMepHble MpoLiecchl B
TI0 KOHCTIEKTaM JIeKLH U peKOMeHyeMOoit JKUAKOCTHBIX pakeTHbIX Apuraressx: CII6.BI'TY "BOEHMEX" um. [I. ®. 2
TuTepaType YcruHoBa, 2014 (1,8,9)

Wroro no pazgeny 1 2

Pa3gen 2. BnpbICK KOMIIOHEHTOB TOI/IMBA.
Yrny6ienHast ipopaboTKa paszesioB Kypca M. B. [TobpoBosbCKHH. . JKUIKOCTHBIE PaKeTHbIe JBHUratesii. OCHOBBI )
TI0 PeKOMeH/lyeMoii JINTepaType npoekTupoBaHusi: M.: M3a-so MI'TY um. H. 3. baymana, 2016 (3)
FO. H. ®umimoHoB, 0. B. AHuckeBnd. . BHyTprKaMepHsble NpoLeccsl B

HPOPaﬁ"OTKa MarepHharioB IPpaKTH4eCKUX >KHJJKOCTHBIX pakeTHbIX ABuraressx: CI16.BTTY "BOEHMEX" um. [I. ®. 8
3aHATHH YctuHoBa, 2014 (2)

Wroro no pasgeny 2 10

Pazpen 3. PacnibuieHne U Jpod/ieHNe TOI/INBA.

:gngggi{é{;:yg%%aiﬁzg 5%35:]1013 ypea IO. H. ®umimoHoB, 0. B. AHnckeBuu. . BHyTpI/'I'KaMeprIe n}zoueccm B 2
TTpopaGoTKa MaTEpHATIOB MPaKTHHIECKIX JKUAKOCTHBIX pakeTHbIX Asuraressix: CII6.BI'TY "BOEHMEX" um. [I. ®.
SansTHiA YcruHoBa, 2014 (2) 4

Wtoro no pa3geny 3 6

Paspen 4. IIponecchl mporpesa M McriapeHus Kaneb.
Viy6rienHas npopa6oTKa pasieios Kypca IO. H. ®unumoHoB, 0. B. AHuckesuu. . BHyTpI/'l'KaMepHLIe n[')'oueccm B
MO peKoMeH/TyeMoii uTepaType JKUAKOCTHBIX pakeTHbIX Apuraressx: CII6.BI'TY "BOEHMEX" um. [I. ®. 2
YcruHoBa, 2014 (2)
Wroro no paszeny 4 2
Pa3zpges 5. CMmeceoGpa3oBaHue U opranu3sanus paéouero npouecca B Kamepe cropanus PJI.
Veny6riennast mpopaBoTKa payienos Kypca 1O. H. ®unmimoHoB, FO. B. AHnckeBUU. . BHyTpI/'I'KaMeprIe n[ioueccm B
>KHJKOCTHBIX pakeTHBIX Buraressx: CII6. BT TY "BOEHMEX" um. [I. ®. 2

Yctunora, 2014 (5)

ITpopaboTKa MaTeprasoB MPAKTUYECKHUX

M. B. JobpoBosbckuii. JKUAKOCTHBIE paKkeTHbIe JBUrate . OCHOBEBI

T10 KOHCIIeKTaM JIeKL[UHM U peKOMeH/1yeMou
yTeparype

I npoekTupoBanus: M.: 3a-so0 MI'TY (1/:1)’1;[ Baymana. 3onotas ko/utekuus, 2016 6

Wroro no pa3geny 5 8

Pazpen 6. Padouue npoueccsl B ra3oreHeparopax.

Yiny6ieHHast ipopaboTKa pa3zesioB Kypca M. B. 1o6poBoibCKH. . JKHIKOCTHBIE pakeTHbIe ABUraTend. OCHOBBI 2
TI0 peKOMeH/lyeMoli 1uTeparype npoekTrpoBaHusi: M.: 3g-so MI'TY um. H. 3. baymana, 2016 (3,5)

Wroro no pa3geny 6 2

Paspen 7. OcoGenHocTr padouunx mporeccos B BP/I.

Yrny6ieHHast ipopaboTKa paszesioB Kypca 1O. H. ®unumoHoB, FO. B. AHnckeBud. . BHyTpriKaMepHble MpoLiecchl B
T10 KOHCITeKTaM JIEKL[UHM U peKOMeH/1yeMoi JKUJKOCTHBIX pakeTHbIX Asuraressx: CI16.BTTY "BOEHMEX" um. [I. @. 2
yTeparype YcruHoBa, 2014 (3)

WToro no paszpeny 7 2

Paspesn 8. Terio00MeH B paKeTHBIX JBHIATeJIsIX.
1O. H. ®unrmoHoB, FO. B. AHuckeBuu. . BHyTprikamepHble NpoLiecchl B
>KHJKOCTHBIX pakeTHbIX iBuraressx: CII6.BT'TY "BOEHMEX" um. [I. ®.
Yrny6eHHast ipopaboTKa pa3ziesioB Kypca YcruHoBa, 2014 (4)
10 peKOMeH/lyeMOM /IuTepaType 10. H. ®unumoHos, FO. B. Anuckesuu. . [IpoektupoBaHie BHYTPUKaMepHbIX 10
TPOLIECCOB U oxJaxeHue apuraresneii: CI16.6I'TY "BOEHMEX" um. []. ®@.
YcruHoBa, 2011 (1-6)
Wroro no pa3geny 8 10
Pazpen 9. lono/IHUTEIbHBIE CIIOCOOBI 3aIUTHI CTEHOK KaMephbl ABUraTe/Is.

BbinosiHeHye 3TarnoB KypcoBOro npoekra 1O. H. ®unumoHos, FO. B. AHuckeBuu. . BHyTprKamepHble NpoLieccbl B 24
Yrny6iaeHHas npopaboTKa pasiesioB Kypca JKUAKOCTHBIX pakeTHbIX Apuraressix: CII6.BI'TY "BOEHMEX" um. [I. ®. 20

YcruHoBa, 2014 (4)
1O. H. ®unrmoHoB, FO. B. AnuckeBuu. . [IpoektupoBaHue BHYTpPHKaMepHbIX

11
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TpOLIeCCOB U oxJaxgeHue apurareneii: CI16.6I'TY "BOEHMEX" um. []. ®@.
YcruHoBa, 2011 (7)

Wrtoro no pasgeny 9 44
Paspen 10. 3aBecHoe oxax/jeHue.
BEINo/He e 3TaroB KypCoBOro IpoeKTa FO. H. ®unumoHos, FO. B. AnnckeBuu. [IpoekTupoBaHie BHyTpUKaMepPHBIX 12
MPOLIeCCOB U oxyaxenue asuraresneii: CI16.BT'TY "BOEHMEX" um. [I. @.
Yrny6neHHast mpopaGoTKa paszie/ioB Kypca YeruHosa, 2011 (8)
[10 KOHCIIEKTaM JIEKLH U peKOMEHyeMoit 10. H. ®unumonos, 0. B. Anuckeny. . BHyTprKaMepHble NIpOLieCChl B 18
nuTeparype JKU/IKOCTHBIX paKeTHbIX AiBurarensx: CII6.6I'TY "BOEHMEX" um. [I. ®.
YctuHoga, 2014 (4)
Wroro no pasgeny 10 30

12
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IIpunoxenue 3
K paboueii mporpaMme JJMCUMIUIHHEL

PACYET ¥ TIPOEKTUPOBAHVE KAMEP PAKETHBIX JIBUTATE/IEN

®OH/] OODEHOYHbBIX CPE/ICTB

DOH/| OL{EHOYHBIX CPEZICTB, TI03BOJISIIOLLME OL|EHUTDH Pe3y/IbTaThl 00YUeHHsI TI0 AAHHOM JUCLIUTI/IMHE, BK/IFOYAIOT B Ce0st:

np

0

== VOO UTRAWN

21

22.
23.
24.

25

26.
27.
28.
29.
30.
31.

32

1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

[arHocTHYecKasi pabora
KOJI/TOKBHYM;

BOIIPOCHI K 9K3aMEHY;
TeCT;

BOTIPOCHI K 3a4eTy;
KYPCOBO# TIPOEKT;
5K3aMeH;

3ayer.

Kpurepuu oneHUBaHuUsI

JuarHocTuyeckas pagora
IuarHocTryeckas pabora mpoBoauTtcs B ¢popme Tecta B DVIOC Moodle:

* TIpY TIPaBU/ILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTecTalys;
¢ TIpU MPaBW/ILHOM OTBeTe Ha 60% BompocoB 1 Goree - aTTecTaLysl.

KonnoxkBuym

IpoxoauT B hopme 0TBETOB 00yUaroIMXCsi Ha BOMPOCHI Tperofasaresisi. [Ipy oTBeTe Ha BOIMPOCHI OL|eHUBAETCS MOJTHOTA U

aBUIBHOCTb OTBETOB. BOMpOCH! KO/IJIOKBUyMa pasmelteHel B Y MK guciriyineel.

Bomnpocsl K 3K3aMeHy

1. Crioco0bl pacIiIUBaHKsT )KUJKOCTEH.
OO61ue OHATHS O CTPYHHBIX (POPCYHKAX.
Pacuet cTpy¥iHON (OPCYHKH AJIsT HeCOKMMAaeMOii JKUKOCTH.
PacueT cTpyiiHO#H GOPCYHKH AJIs1 COKUMAeMOU »KUIKOCTH.
PacueT JByXKOMIIOHEHTHBIX CTPYHHBIX (DOPCYHOK.
Oripesenenrie Wa 7151 LleHTPOGeXKHOH (OPCYHKH.

. AHanu3 ko3¢ durirenTa pacxo/a IeHTPOOEKHOM HOPCYHKH.

Yros pacribuia 1{eHTPOOeXKHOH (HOPCYHKH.

. [IByXKOMITOHEHTHEIE L{eHTPOOe)KHbIe (POPCYHKH BHEIIIHEr0 CMeLIeHNsI.

. [IByXKOMITOHEeHTHBIE LjeHTPOo6e)KHbIe (POPCYHKM BHEITHETO CMeIleHVsI.
ITepBruHOe apobiieHye: OOIIIMe TTOHSTHSI.

ITepBuuHOe ApobieHNe: CIIeKTPhI PaCIIA/IMBaHMS.

BropuuHoe ipo6iieHye: CKOpOCTh JeopMaliyl ¥ TOPMOXKeHHe KaIlIi B TIOTOKe.
O61Me 3aKOHOMEpPHOCTH TerI000MeHa Karyii B TIOTOKe rasa.

O6111e MOHATHSI BHYTPUKaMePHOM HEeyCTOWYHMBOCTH.

JlamyiHapHOe ¥ TypOy/IeHTHOe TOpeHHe BO3JYILIHO-Ta30BOM CMecek.
CraTriyeckrii MeToz, onpeie/IeHUst POXK.

BeposiTHOCTHBIH criocob onpefenenys K u g.

©DopMBI Kamep CropaHvisl.

OrnipeiesieHyie KPUBOH BBITOPAHUS TP OTIPe/IeIsoLeM TIPOLiecce «UCIapeHus».
. CMecuTeNnbHBIN 371eMeHT. TUITbl CMeCHUTeNBHBIX 37IEMEHTOB.

ITpuHIMIT KOMIIOHOBKY (pOPCYHOUHOM I'OJIOBKU A1 cXeMbl «I'+I™.

TTpyHLUIT KOMITOHOBKM ()OPCYHOUHOM TO/IOBKHU 1S cXeMbl «['+2K».

IMpuHumn Beibopa uricsia Kamep B Y.

. OnipeienieHue [/IHBI KaMephbl CTOPAHMSI.

OripesiesieHre fuaMeTpa KaMepbl CTOPaHHsL.

TTpUHLMITE] KOMITOHOBKH (DOPCYHOUHBIX TO/IOBOK ISt «XK+7K».
TeomeTprueckuii criocob onpegenenust K,mu g.

IMocTpoeHye 3aBUCUMOCTH p=p(a) IpH a=var.

O6111Me PUHIMITBEI TePBOHAYAILHOTO CMeCe0o0pa3oBaHusL.

AHaniTHYecKuil pacyeT MpoLecCoB Ha HadalbHOM y4JacTKe KaMepbl CrOpaHusl.
. OnipesienteHue iiaMeTpa Kamepa CropaHusl.

3 3. Hapy>xHOe pafiualjiOHHOe OX/1aKfeHue.

34.
35.
36.
37.

EMKOCTHOE OXJIaXK/IeHHe.,

Oripe/ie/ieHye KOHBEKTUBHOTO TETJIOBOTO MOTOKA.

Biusinuve umncsia Pr Ha TerioobmeH.

VicxomHble ypaBHeHHsI Ta30jMHAMUYECKOM TeOpUH Terioo0MeHa.

3 8. [TepecueT TeIIOBBIX MTOTOKOB.

39

40.
41.
42.
43.
44.
45.
46.
47.
48.

. OripefienieHue JIy4rCTOrO TEIUIOBOTO MOTOKA OT' ra3a B CTEHKY.
CBeJleHre MHTeTPa/IbHOTO COOTHOIIEHUST SHEPTHH K KBaJjpaTypaMm.
VHTerpanbHble COOTHOLIEHUS UMITY/IbCOB U SHEprHi.
TepMocToliKue IOKPBITHS.

Ornipepie/sieHyie TIOCTOSIHHON MHTETPUPOBAHYS B BHIDAXKEHUHU J1s1 Z
O6ujas cxema TerioobmeHa B PJI.

Crioco0bl MHTeHCU(UKALIMK TeTTI00OMeHa B OX/1a)JatoILeM ‘TPaKTe.
TTpUHLIUITBE! 3aBECHOTO OX/TXKAEHUS.

Meps! 3aMbIKaHHsI CUCTEMBI HHTeTPa/IbHbIX COOTHOIIEHUH.

13

YcnoBus pa6OTbI BHYTPEHHHX CTE€HOK U (baI(TOpr, BJ/IMAIOIKWE Ha BEJIMUUHY TEIJIOBBIX TIOTOKOB.
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Tect
TecT BK/IIOUAET B cebst BOMPOCHI C BLIDOPOM MPAaBUIBHOTO OTBeTa. TecT CUMTAaeTCs CIAHHBIM MPU MPABUIBHOM BLIOODE OTBETa HE
MeHee ueM Ha 7 BonpocoB. TecToBoe 3aiaHre pa3MeltieHo B Y MK AUCLMIIIAHEIL

Bonpocs! k 3a4uety

1. Inddy3roHHOe U KUHeTUYeCKoe FOpeHHe
. KpuBble npeobpa3oBanyisi ¥ KpHBasi BLITOPaHYsI TOTIIMBA
. OJHOKOMIIOHEHTHBbIe CTpYyHHbIe (HOPCYHKHU /711 HeC)KUMaeMON >KUKOCTH
. OIHOKOMMOHEHTHast CTpy#Hast GopCyHa st C)KUMAaeMOH >KUIKOCTH
. [IByXKOMITOHEHTHBIE ra30-KHUAKOCTHBIE CTPyHHbIE HOPCYHKH
. du3nveckast KApTHHA paboTh LeHTPObOeKHOH POPCYyHKH
. Onpenienienyie pacxofia yepe3 LeHTPOOeXKHYI0 OPCYHKY
. ByisiHYe KOHCTPYKTHBHBIX (DaKTOPOB Ha paboTy 1ieHTpoOe>KHOH (hOPCYHKH
. [IByXKOMITOHEHTHBIE 1{eHTPo6e)XHbIe (POPCYHKH C BHEIIHUM CMeLleHreM
0. [IByXKOMIOHEeHTHbIe ()OPCYHKU C BHYTPEHHUM CMellleHieM
1. Perynupyemble (OpCyHKH
12. ®usnyeckure 0CHOBHI MpoLiecca pacriblia
13. CrieKTpbl pacnblIMBaHus Kareslb [0 JuaMeTpam
14. ®u3nyecKre 0CHOBBI BTOPHYHOTO APOOIeHHs
15. CkopocTs 1 BpeMs fedopMaLiiy Kariu
16. TopMoXXeHHe Karlyii B [IOTOKe
17. OcobenHoctH yciioBuii ucnapenust B XKP[]
18. OCHOBHBIE COOTHOLIEHHSI TeTJIoMaccoobMeHa
19. O611e TernnmoobMeHHbIe COOTHOILIEHHS /IS Karlyii
20. OueHKa BpeMeHH IIporpesa U ucrapeHus B ycioBusx XKP/I
21. JlaMmyuHapHOe pacrpocTpaHeHue IJIaMeHU B OfIHOPOAHOM cMecH
22. TypOyneHTHOe pacIpoCTpaHeHHe IJIaMeHN
23. O6veMHOE rOpeHue OHOPOAHOM CMeCH
24. Crabuim3anyisi poriecca ropeHust
25, TToHsiTHe 0 Kosiebare/IbHBIX TIPOIeccax B KaMepax JBUraTesiei
26. CmecHTe/bHBIN 3/1eMeHT. THIIbI CMeCHTe/bHBIX 37IeMeHTOB
27. KomnioHoBka ronoBok JKP/]
28. ITpubnusuTebHbIE ONpeeneHus Brom
29. OnpefienieHre IOTePh Ha 3aBecy
30. [laBneHue B Kamepe PK 1 pa3Mepbl Kamepbl
31. ®opma Kamep CropaHus
32. Bribop uncsia kamep B 1Y
33. T'eomeTprueckuii criocob orpezenerus g u Km
34. BeposSITHOCTHBIM MeTO/, OTipefie/ieHHsi COOTHOIIIEHHsI KOMITOHEHTOB
35. OpHOKacKa/{HbIN BOCCTaHOBUTE/IbHBIN ra3oreHepaTop
36. [IByxKacka/jHble BOCCTaHOBUTe/IbHbIE a30reHepaTopbl
37. OpHOKAaCKa/IHbII OKWC/IUTe/IbHBII ra3oreHeparop
38. [IByxKacKa/HbI OKUCIUTe/IbHBII ra3oreHepaTop
39. OcobeHHOCTH BHYTpHUKaMepHbIX nporieccos B I'TY u BPIT
40. Knaccuduxkanus kamep cropanus ['TY u BPJ]
41. Hapy»kHoe pafiualiiOHHOe OXJ1aX/eHue.
42. EMKOCTHOe OXJIaXK/[eHHe.
43. OrmipefienieHyie KOHBEKTHUBHOIO TeIJIOBOTO IIOTOKA.
44. VicxopHble ypaBHeHHUsI ra30/[IHAMIYe CKOH TeOpPHH TeTsIooOMeHa.
45. VHTerpasbHble COOTHOLLEHUS UIMITY/IbCOB U SHEpPrui
46. TepmocTOliK1e TOKPLITHSI.
47. Obas cxeMa Terioobmena B P/I.
48. Cniocobs! nHTEHCHGbUKALMH TEIJI0O0OMeHa B OX/IaXKAlOIeM TPAKTe.
49. TIpyHLMITEI 3aBECHOTO OXJIXKAEHUS.
50. OnpeiesieHue JIy4UCTOrO TEIJIOBOTO IIOTOKA OT rasa B CTeHKY.

= OO UTAWN

KypcoBoii mpoekT
KypcoBoii mpoeKT npeZCcTaB/IsieTcs B IEUaTHOM BHie B popMaTe, COOTBETCTBYIOIINM «I10/I0KEHHIO 110 COZiep>KaHH0, 0(OPMIIEHHIO,
OpraHM3aLiH BBITIOTHEHNS ¥ 3aLUThl KYPCOBBIX ITPOEKTOB U KypCoBBIX paboT' BI'TY. CMK-I1-4.2-12» ot 24 Hosibps 2015 .
3amTa KypcoBOro IpoeKTa IpoXoauT B (hopMe [[0K/IaZa CTYAeHTa TI0 BBITOJTHEHHOH paboTe ¥ OTBETOB Ha BOIIPOCHI NperiofiaBareist. [Ipu
OTBeTe Ha BOIIPOCHI OLjeHUBaeTCs! [O/IHOTA U NIPABU/IbHOCTb OTBETOB.
O1jeHKa «y/I0B/I€TBOPUTE/ILHO»: CTeleHb NOMHOTHI 0TBeTa 40-60% Mo KakoMy BOIPOCY.
O1jeHKa «XOpOLLO»: CTeNeHb NMoMHOTHI 0TBeTa 60-80% Mo Ka)kjoMy BOMPOCY.
OL1eHKa «OT/IMYHO»: CTEeMeHb TI0JIHOThI 0TBeTa 6o/ee 80% M0 KaXZ0My' BOTIPOCY.
OCHOBaHUSIMH J|/I51 CHUYKEHUSI OL|eHKU 3a KYPCOBOM ITPOEKT MOTYT C/TY>KHTb:
*» HeOpe)KHOe BBITIOJIHEHHe,
* HU3KOe KaueCTBO IparuecKoro Mareprasa (HeBepHbIH BEIOOp MaciTaba uepTeskeil, OTCYTCTBHe yKa3aHUs eAMHUL] U3MePeHHs Ha
rpadukax),
* He3HAUUTe/IbHBIe OIMOKY, TIPY OTBETaX Ha TeOpeTU4eCcKre BOIPOCHL
KypcoBoii IpoeKT He MOXKeT ObITh MPUHSAT U MOJ/IeXXU T epepaboTKe B Cyyae:
* HECOOTBETCTBUSI 33/JaHUIO0 Ha KYPCOBOE IPOEKTHPOBAHUE;
* OTCYTCTBHS HEOOXOZMMBIX Pa3/ie/ioB;
* OTCYTCTBUsI He0OXOUMOTO0 rpaduecKoro Mareprana;
* HEKOPPEKTHOM 00pabOTKM pe3y/ibTaToB BEIUKC/IEHHH;
* opopmIIeHHE He COOTBETCTBYET TpeOoBaHUAM «I10I0KEHHIO TI0 COfiep>KaHu0, 0)OPMIIEHHIO, OPraHU3aL[|Y BHITIOJTHEHHUS U 3aLUThI
KYPCOBBIX IIPOEKTOB U KypcoBbIX paboT BI'TY. CMK- I1-4.2-12» ot 24 Hos16ps1 2015 T.

JK3amMeH
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B sK3ameHaLMOHHOM OujieTe TpH Borpoca. OLeHUBaeTCs TIOJTHOTA U MPaBU/IBHOCTh OTBETA 0 OU/eTy.
OLIeHKa «yJOB/IETBOPUTEILHO»: TIOJTHOTA OTBETA Ha BOMPOCKI bueta: 50-70% Mo KaXkJoMy BOIIPOCY.
OLieHKa «XOPOIIIO»: MOHOTA OTBETA Ha BOTIPOCHI OujieTa: He MeHee 70% M0 KaXKJOMy BOIIPOCY.
OLjeHKa «OTIMYHO»: TIOJIHOTA OTBETA Ha BOIPOCHI OGusieta: He MeHee 80% 110 Ka)KZ0MYy BOIIPOCY, OTBETHI Ha 2-3 /I0TO/IHUTE/IbHBIX BOIPOCA 13
CIMCKa CO CTeTeHbI0 TIOHOTHI 0TBeTa He MeHee 50% 10 KaXXJ0MYy.
Bunets! pacrionoxensl B YMK AUCLUTUIMHEL

3auer

3aueT poBOAUTCS B (hopMe OTBETOB CTYZieHTa Ha BOTIPOCHI K 3aueTy, Npe/icTaB/IeHHbIe B BHle TecTa. [/ TIo/Iy4eHu s OLleHKU
«3auTeHo» HeoOXOAUMO MTPAaBU/ILHO OTBETUTH Oostee ueM Ha 60 % BOTPOCOB.
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ITacnopT doH/ja OL{eHOUYHBIX CPEACTB

AynuTopHBIe 3aHATUSA

=
B KOHTAaKTHOH (hopme = X [
52 EE 8=
=] o 5]
& 3E -] = &
= z = o = @ < o
@) 3 o g g X g E )
& ] HaumeHoBaHue pa3/ie/ioB U AUJaKTHYECKHUX ~ o = T = = a8 Q0
o) s eJHHUIL] 5] = = xE|S¢© S = T =
4 Q 5] = = E Ha e‘ 5] o
= A 5 EZ| 8K < ===
[®) Q ] g5 g s
] = =) = \8 = =)
E" O & - ~ é g
4 4 23|
S) Q =
= = =)
Pa3pen 1. CBsi3b CXeMHOr0 pellieHHs] ABUraTe/isi Kozuokauym,
4 7 A - P A 6 4 4 0 2 5 0 | Bompocsl K
Y BHYTPHKaMepPHbIX NPOLIeCCOB.
JK3aMeHy
4 7  |Pa3gen 2. BOpbICK KOMIIOHEHTOB TOIL/IMBA. 36 26 12 14 10 5 15 Bonpocal k
JK3aMeHy
Bonpocsr k
4 7  |[Pa3gen 3. PacnbuieHue u Apo0/ieHHe TOIJIMBA. 18 12 6 6 6 5 15 3K3aMeHy,
Tect
4 7 Pa3pen 4. IIponeccesl nporpeBa 1 HcnapeHus 10 8 8 0 2 15 10 Bomnpocsl k
KarmneJib. 9K3aMeHy
Paspen 5. CMeceo0pa3oBaHHe H OPraHU3aLUs Bonpocs k
4 4 abouero nponecca B Kamepe cropanus PJ, 26 18 12 6 8 15 15 FKIAMEHY,
P pon P P i Konnoxksuym
Bormpocsr k
4 7 Pazpen 6. Padouure nporeccsl B 6 4 4 0 2 10 15 SKAAMEH,
rasoreHeparopax.
Konnoksuym
4 7 Pa3zgesn 7. OcoGeHHOCTH paboYHX MPOLIECCOB B 8 6 6 0 2 5 15 Bornpocsr k
BP/. SK3aMeHy
Bornpocsr k
4 7 |Pa3zgen 8. Temsioo0MeH B pakeTHBIX ABUraTessx. | 34 24 16 8 10 10 15 3K3aMeHy,
Tect
Bcero 3a 7 cemecTp 144 102 68 34 42 70 100
4 8 Paspen 9. [lono/IHATEIBHBIE CIIOCO0BI 3AIUTHI 66 20 0 2 44 15 0 Bormpocsr k
CTeHOK Kamepbl iBUrare/s. 3aueTy
4 8 |Pa3pen 10. 3aBecHoe ox/IaXAeHUe. 42 12 0 12 30 15 0 Kypcosoii
TIPOEKT
Bcero 3a 8 cemecTp 108 34 0 34 74 30 0
Bcero mo JuciunimHe 252 136 68 68 116 100 100
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Kpurepumu oneHnBanus

IICK-1
Bonpocbl omkpbimozo muna:
Ne1  Cragust pa3paboTKy KOHCTPYKTOPCKO#M JOKYMEHTAIMHU — 3TO 3aKOHUEHHast 4acTh Mpoljecca pa3paboTku s
COCTOSILIIasi U3 ITAIOB BBIMOJIHEHHUsI pabOT U XapaKTepU3YIOLIasiCsl JOCTH)KeHHEM 3a/IlaHHOTO pe3ysibTara.
Ne2  YkaxuTe, Kakas CUCTeMa MoJauu n3obpakeHa Ha witrocTpauyu. OTBeT 060CHYi#iTe.

O —=H0O A
< 7771 o U uma
r—{ur }
¥

B e s, e — — o— —— —

Ne3  Ykaxure, KaKoe reOMeTPHYECKOe COOTHOILEHe KOMITOHEHTOB 00eCTieqrBaeTCst IPY KOMITOHOBKE CMeCHTeTbHO T'OTIOBKH CXeMBI
«XK-K» 0HOKOMITOHEHTHBIMH (hOPCYHKAaMH C COTOBBIM pacriosiokeHreM. OTBeT 000CHYyiiTe.

A. Km=1
B. Km=2

B. Km=3
Ne 4  Codopmupyiite oc/ie[0BaTeIbHOCTD YBesTHueHus KoadduiieHTa

¢p
B 3aBMCHUMOCTH OT THIa (OPCYHOK U CXeMBI UX PaCIONIOXKEHUSI HA CMeCUTETLHOM TOOBKE:
1. Ctpyiinbie popcyHKH
2. IleHTPOGEKHBIE C IIAXMATHOM CXeMOM PaCIIO/I0KeHHSI.
3. IleHTpOOEXXHBIE C COTOBOM CXeMOii Pacro/I0KeHHUs].

4. 2-X KOMIIOHeHTHbIe ()OPCYHKHU
Ne 5
Ha unmocTtpanuy n3o06paxeHa 3aBUCHMOCTD YZelIbHOTro UMITy/Ibca Kameps! KP]I oT jaB/ieHust B KaMepe CrOPaHMUSI.

YcTaHOBUTe COOTBETCTBUE AJIsl BEITeCHUTENEHOW W HacOCHOM («K+XK», « K+I'», «I'+I'») cuctem nogad.

Iyvareop.
§ Ivasdd
5
A
3
2
ol 106 280 630

Pr, arm |

Ne 6  Ha wumoctpanyy 1300pakeHa 3aBUCHMOCTb YZelbHOro UMITy/ibca Kameps! KPJI oT jaB/eHust B KaMepe CrOPaHUST JJ1st
BBbITECHUTeIbHOM U HacoCHOU («K+XK», «K+I'», «I'+I'») cuctem nogau. Kakue 13 npe/crapieHHbIX 3aBUCUMOCTeH OTHOCSTCS K
JKP/I BBINONHEHHOMY IO «3aKpbITON» cxeMe? OTBeT 060CHYIiTe.
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Ne 7

Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Iyareop.

 Ivasdd
5
4
3
2
60 100 280 650

Pr. arm |

Ha pucyHke rpe/cTaB/ieHa cxemMa MPUCTEHOUHOTO CJ10s1 /ISl BHYTPEHHEro OXJIaK/AeHUs. YKaXuTe [UQpy, KoTopast yKa3bIBaeT Ha
3/71eMeHThI (HOPMUPOBAHHMS TPUCTEHOYHOTO c1osi. OTBeT 060CHYyliTe.

Kak Ha3bIBaeTCsl MpOLIeCC BbI/IeIeHUs] CMOJIHCTHIX BEILIECTB U3 YITIEBOJOPOJHBIX TOPIOUMX MPY UX HarpeBe 6e3 ZoCTyma
KHC0po/a (HanpuMep B OXJIaXK/AIOIeM TpakTe)?

Kakum CBOWCTBOM ZI0/KeH 006/1aaTh TeryI03allUTHBIN CI0M?

KaxJoe 0TAenpHOe HeCOOTBETCTBHE TIPOAYKLMK YCTAHOB/IEHHBIM TPeOOBaHHUSIM HA3bIBAIOT /le()eKTOM, OIOMKOH HIIH
OoTKa3soMm?

Bonpocbl 3akpbimozo muna:

[MosicHuTebHAS 3aTMCKa — 3TO JOKYMEHT, COZleprKalL{uii:

1.  TpeGoBaHus (COBOKYITHOCTb BCeX ITOKa3aTesiel, HOpPM, IIPaBHJI U MOJIOKeHNH) K U3/eJIHIO0, eT0 U3TOTOB/IEHHIO, KOHTPOJIIO,
TIpHeMKe U MOCTaBKe, KOTOpbIe Helle/lec000pPa3Ho yKasbIBaTh B IPYTHX KOHCTPYKTOPCKUX JOKyMeHTaxX

2.  TexHHUYeCKUe [JaHHbIe, TIOZjIe)Kalliie TIPOBepKe IPU UCTILITAaHUH H3Zle/THH, a TaKKe MOPsLOK U MeTO/bI UX KOHTPOJIS

3. OMHCAHKe YCTPOWCTBA U MPUHLIUIIA IeMCTBUS Pa3pabaThbiBaeMOro M3/esiusl, a TAK)Ke 000CHOBAHHE TIPUHATHIX TIPH €ro
pa3paboTke TEXHUUECKHX U TEXHUKO-IKOHOMUUECKUX PeIIeHUi

AaHHbIe [1J1d TPOBeIeHUs PEMOHTHBIX paGOT Ha criefqua/iM3upPOBaHHBIX MPeATIPUATHUAX
YcTaHOBHTE COOTBETCTBHE

A. MaplieBblii >KUAKOCTHBIN paKeTHBIN JBUraTe/lb
B. )Ku/iKOCTHBII pakeTHbIH [BUraTe/b KOPPeKLMU
B. PyneBoii )KUJKOCTHBIA paKkeTHBIN /IBUTaTe/b

I'. TopMO3HO1 KUIKOCTHBIN paKeTHBIN JBUTATelb

1. )KPI,Z[KOCTHI)IFI paKeTHbIﬁ ABUT'aTe/Ib, Hpe,E[Ha3Ha‘-IeHHbII>i AJ1d yTIpaB/ieHHWs: BEKTOPOM CKOPOCTH IepeMelaeMoro arriapdara Ha
dKTHBHOM YUaCTKe TPA€KTOPUU NBUKeHUS

2. )KHAKOCTHbIﬁ paKeTHbIﬁ ABUT'aTe/Ib, Hpe,E[HEBHa‘—IeHHLIﬁ A1 YMeHbIIIeHWsI CKOPDOCTHU IepeMeliaeMoro arrapara

3. JKuKOCTHBII pakeTHbIN JBUraTe/Ib, IpeiHa3HaueHHbIN /151 U3MeHeHHsI CKOPOCTHU TIPYU KOPPEeKLIMH TPaeKTOPUU JIBIKEHUSI
repeMeIaeMoro armapara Ha TaCCHBHOM yuacTKe

4. JKuIKOCTHBII pakeTHbIN JIBUrare/ib, IpefiHa3HaueHHbIH /1711 yCKOpeHUs TlepeMelllaeMoro arnrapara
ITporpaMma ¥ MeTOfMKa UCTbITaHUI — 3TO JOKYMEHT, COZleprKall{ii:

1.  paHHBIe /151 MPOBeAeHUs PEMOHTHBIX PaboT Ha CrelyaTM3UpOBaHHBIX NPeITIPUSTHSIX
2. TexXHHUeCKHe [JaHHBIe, TIOfiTIerKalllie TIpoBepKe NPU UCIILITAaHNK U3Zle/ii, @ TakKe TIOPSA0K M MeTOZAbI UX KOHTPOJIS
3. pacueTsl TapaMeTpOB U BeJMYKH, HallpyMep, pacueT pasMepHBIX Lierlelf, pacueT Ha MPOYHOCTb U JIp.

JIaHHBIe JI7TsI KICTI0/Tb30BaHUSI TIPH KCIUTyaTaliH, 0OCTY)KABaHUY W PEMOHTe U3[e/Hs B TIPOLiecce SKCIUTyaTarlui
Poct faBrieHust B KaMepe CropaHusi B 3aBUCHMMOCTH OT BbIOPaHHON CHCTEMBI TI0JauH.
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YcraHoBuUTe roc/ien0BaTe/ibHOCTb.

1.  BoITecHH TesbHas CUCTeMa MOZAuU
2. HarneTanbHast cucTeMa 10Jauu KOMIIOHEHTOB B OTKPBITON cxeMe «K-K»
3. HarneTasnbHas cucTeMa Iojja4y KOMIIOHEHTOB B 3aKpbITOH cxeme «K-2K»

Ne 5
ITpu pa3breHNH XM3HEHHOTO LMKJ/Ia MPOAYKTa (KOMIUIEKCA, CUCTEMbI) Ha CTaZiuM TIPEXK/ie BCEro YCTaHaAB/IMBAETCS
rpaHULIa MeXX/y CO3/laHHeM, CePUHHBIM MPOM3BOACTBOM M 3KCIUTyaTalel Komriiekca. B cBoto ouepesp, rporjecc
CO3aHus NOZPa3ZiesIseTcsl Ha HayYHO-UCC/IeZl0BaTe/IbCKHe PabOoThI U OIBITHO-KOHCTPYKTOPCKUe paboTsl. Kakoii Bug,
paboT He OTHOCHUTCS K OMBITHO-KOHCTPYKTOPCKUM paboTam?
1. DCKU3HBIN IPOEKT
2. Paspabotka paboueii JOKyMeHTalUK

3. Pa3paboTKa HCXOZHBIX JaHHBIX

4. M3roToBnieHye OMBITHBIX U3ZeUi

Ne 6  C TOuKH 3peHus: Ipeobpa3oBaHMsT XUMUUECKOH HEPTUH, HAWTYYIIAM OYAET TO TOIUIMBO, B COCTaBe IPOAYKTOB CrOPaHMsI
KOTOPOTO COZePIKUTCsI OOJbIiie

1. MHOTI0aTOMHBIX T'a30B
2. MHOr0aTOMHBIX Y Ma/I0aTOMHbBIX I'a30B

0JJHOaTOMHBIX Y Ma/I0aTOMHBIX I'a30B
Ne 7 Ucnonuurens HUP, Kak npaBu/o, He BLIMOJHSET CeAyroiiye GpyHKINM:

1.  IpOBOAMWT MaTeHTHbIE UCCIeA0BAHUS;
2.  W3yyYaer MaTeHTHYIO YUCTOTY 0ObeKTa MHTe/JIEKTYaIbHON COOCTBEHHOCTH, UCIO/Ib3YeMBbIX TIPH BhITIoTHeHUH HUP;
3. paspabarbiBaeT, yTBep)KaeT U BbICTaB/seT Ha KOHKypC T3 Ha HUP;

TIPOBOJUT TEXHUKO-9KOHOMHUYECKHI aHa/IU3 COCTOSIHUS UCC/Ie/lyeMOro BOMpOCa, Orpe/e/isieT HarpaBieHust (MeTo/bI)
WCCIIe/I0BaHMH, INUHO MIPOBOAUT Hay4HbIe HCCIIel0BaHNS;
Ne 8
Ha unmoctparun nzobpakeHa cxema YKPJI ¢ crcteMoii mogauu:

9 1
-f——:-ffﬂ'

|
i
i

I I
I om0 JJ“‘ :

LT S A |

A c HacOCHOM CHUCTeMOM TI0JauH C JO)KUTaHHEM reHepaToOpHOTO ra3a
B. c BBITeCHUTE/ILHOW CHUCTEMOM Mofjauu

B. c HacoCHOM cucTeMoit rnogayu 6e3 JOXXUT'aHUS TeHepaTOPHOro rasa

Ne9  [lns npoduIMpoBaHHBIX COTIeN OMACHOCTb OTPbIBA MIOrPAHUYHOTO CJ10s1 OT CTEHKH COT/Ia BO3HUKAET B C/Iyyae, KOr/ia OTHOLIeHHe
nasneHuii Pa/PH paBHo:

0,1...0,2
0,2...0,3
0,3...0,4
0,4...0,5

Ne 10 Ha npeacTaB/ieHHOM rpadyke YKaKATe KPUBYIO, IPeACTaB/SIONYIO Y/ebHbIA NMITY/IbC [y0 3aKphITOM cxeMbl Kameps! P
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IICK-2
Bonpocbl omkpbimoz2o muna:
Ne 1 Ha rnpe/iCTaB/IeHHBIX CXeMaxX OXJIAXK/AIOI[MX TPAKTOB KAMEpPbI CTOPAaHHs YKaXKUTe I1ie/ieBbie TpakThl. OTBeT 000CHYiiTe.
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Neo 2
B JKUJKOCTHOM DAaKeTHOM JBUraresie 6e3 JAOXKHWT'aHUs T€eHepaTOPHOro ra3a Tara JABuraresis PAB paBHa:

Pps= Px+ Prr
Pns = Pk

Png = Px - Prr

Ne 3 Ha pucyHke 1300pa)keHa cxema Hapy)XHoro oxjaxeHusi JKP/I. CooTHecHTe Ha3BaHHUe 3/IeMeHTa U LGPy, yKa3aHHYIO Ha CXeMe
HApYKHOTO OXJIKIEHUS:

[oprdee —

OKHCINTENE
=

| Y

A — opcyHOUHas FOTIOBKa

b — BBIXOJHOM KOJIIEKTOP OKWC/IUTeJIS
Ne 4
st ipesicraBienHol cxembl JKP/] naBneHue B Kamepe Pk [MIIa]:
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B. Px>25

Ne 5 Ykaxkute 3HaueHUe K03 duLeHTa n30bITKa OKUCUTENSI Of B KAMEpe PAaKeTHOTO JIBUraTesisi, pab0TaroIero Ha TOTIBe
«YI/IeBOZIOPOJHOE roprouee+kuciiopog». OTBeT 06ocHYyiiTe.

Ne 6 Kakoii arperar nsobpakeH Ha cxeme?

Ne 7 Kak Ha3bIBaeTCsl KaHasl TNepeMeHHOro CeueHus B KaMepe pAKeTHOro JBUrare/sis, CJ'Iy)KaH_[I/Iﬁ AJI yBeJIMUEHUS CKOPOCTU ITPOAYKTOB

cropaHusi?

Ne 8 Ha kakoM 3¢deKTe 0CHOBBIBAeTCsI TPUHLINI AeHCTBHSI TePMO3/IEKTPUYECKOI X0/IOVIEHON YCTaHOBKU?
Ne 9 Kak M3MeHHUTCs! CKOPOCTh FICTeueHHs1 paboyvero Tejia U3 corula Ha KpUTHUECKOM peyKHMe TPH TIOBBIIIEeHHH [JaB/IeHHsT OKPY KaroILei

cpefpl?

Ne 10 B coorBercTBHE ¢ 'OCT 17655 )XUAKOCTHOM PaKeTHBIN JBUraTe/Ib Ma/IOH TATU — 3TO PAKeTHbIH ABUraTe/b C TATOH

BOnpOCbl 3AKpblmo2o muna:
Ne 1

Ne 2 YcTaHOBUTE COOTBETCTBUE:

KpHBasl, XapaKTepUs3yrollias 3aBeplIeHHOCTb ITPOLeCCOB
pacrblUIMBAHUSA;

KpVIBbIe, XapaKTepHU3YIOLHe ITPOLIeCChl CMeILeH!Us ¥ KHHeTHYeCKOro
TOpeHHsL.

KPHBbIe, XapaKTepHU3yIOLL{He MPOL|eCChl CMeLIeHUs U
1nddy31OHHOTO TOpeHus;

KpUBasi, XapaKTepH3yIolljasl 3aBepIIeHHOCTh ITPOLIeCCOB
pacrblIMBaHus;

KpHBas, XapaKTepU3yrolljas 3aBepLIeHHOCTb ITPOL[eCCOB IPpOrpesa U
HWCIIapeHUs KarleJsib;

KpUBBIe, XapaKTepH3yIoIiye IPOoLeCcChl CMeleHNs] ¥ KHHeTHUYeCKOro
TOpeHusI.
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Ne 3

Ne 4 YcraHOBUTEe COOTBETCTBUE:
A. Map1ueBblil )XUJKOCTHBI! paKeTHbII [JBUTaTe/lb
B. JKuaxocTHBIN pakeTHbIH JjBUraTe/lb KOPpeKLU
B. PyneBoii KUAKOCTHBIN paKeTHbIH JBUTaTe/lb

I'. TopMO3HO >KUAKOCTHBIN paKeTHbIH JBUraTeslb

KpHBasi, XapaKTepH3YI0ll[asi 3aBepLIeHHOCTh MPOLIeCCOB MPOrpesa U

HCIapeHus Kariesb,

KpMBBbIe, XapaKTepu3yolljie MpoLecChbl CMeLlIeHUs U

1 dy3UOHHOTO TOPeHusT;

1. )KHAKOCTHLIﬁ paKeTHbIﬁ ABUraTe/lb, Hpe,[[HaBHﬂ‘—IeHHbIﬁ A YTIpaB/I€HKWs BEKTOPOM CKOPOCTH IepeMeIaeMOro arriaparta Ha dKTUBHOM

y4dacTKe TPaeKTOPpHH ABUXKEHUA

2. JKyAKOCTHBIN pakeTHbIN JBUraresib, pefHa3HaueHHbIH [/ yMeHbLIeHUs] CKOPOCTH TepeMelljaeMoro arrapara

3. J)KujKoCTHBIHM pakeTHbIN JBUraTesIb, [IpejHa3HaYeHHBIN [/l U3MeHeHusl CKOPOCTH NPY KOPPEKLIMY TPAeKTOPHUH [IBIKEHUS

repeMelLaemMoro arrapara Ha acCHBHOM y4acTKe

4. JKuKOCTHBIN pakeTHBIN IBUTaTe b, IIpeJHa3HaueHHbI /I/1s1 yCKOpPeHUsl epeMeljaeMoro arirapara

Ne 5

Kakue KOMIOHEHTBI MOTYT OBITh MCTI0/Ib30BaHbI [y1s JaHHOM cxembl JKPII? OTBeT 060CHYliTe.

[ o e e e e
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== 30
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LW 52 M DR

A K1C0poz+BOA0POS,
b. amun+renTtun

B. kuciopog+kepocuH

Ne 6 Ha nipezicraBnieHHoM cxeMe Kamepsbl KP/] yka)kuTe y3es1 1oJjBojia OX/1afuTesst

CHeECH- i
LN

zonofug \was vacms
KaHEPS | KaMEPE )
C2000MR C2OPTNUR -ﬂ'!’—'l@‘h

YOCME

conna
Kamepa 4

COepxafywalar wacms

£onsd

CZopanLs CLonng _nameps

Ne 7
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Ha W/UTIOCTpallin H306pa}KeHa Kamepa )KP,E[ YcTraHOBHTE COOTBETCTBHUE MeXxay HoMepoM HO3HuHﬁ U ero HaMmMeHOBaHHeM:

[

CHeECH-
RSN l{#ﬂﬂ'ﬂ‘,ﬂm‘
ZM‘CI”-’\’E N F ST
RAHEQS] | KOMEDE
AHoady-
20008
[£7] C2OPTNUR |3 B
vacme
Kanepa Nﬁmi COeprafywabar vacms coneg
CZOpanyR Lonag wamems

A — cMecuTeibHas roJIOBKa

b — y3en nosica 3aBecsl

Ne 8 Ha mipe/icTaB/IeHHOM CXeMe XUJKOCTHBIX (POPCYHOK YKa)KUTEe OJJHOKOMITOHEHTHYIO CTPYHHO-1IeHTPOOEKHY0 (GOPCYHKY

Ok
z
W
r £ 4 N7
4 5 N !
: N
AN
R
B dc

Ne 9 Ha wuttocrparuu usobpakeHa kamepa YKPJ]. YcTaHOBHTEe COOTBETCTBHE MEXX/Y HOMEPOM TIO3ULIMI 1 er0 HAMEeHOBaHUEeM:

A — y3en KperieHus: Kamepbl

B -conno

CHeECH-
TSN I{am.r@mw
2amofing |wa s waeims
ROMEPS | NOMER

Hoaby-
CIoPaKuR| C2opanuR xobaw

YTCMe

conaa Ly
Kawepe | Chepnalfiywaban vacms conng

cZopanus Lomao Kameps ]

Ne 10 Kakoii TMII CMecHTe/IbHOI FO/I0BKH MPeJCTaB/IeH Ha cxeme?
A) Pacrniosioxxernue GpopcyHOK 110 KOHIIEHTPHUECKHM OKPY)XHOCTAM
Bb) IllaxmaTHoe pacno/ioxenue GpopcyHoOK

B) CoToBoe pacnosiokeHne (poOpCyHOK
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