MMWHOBPHAYKH POCCUN
(eepanbHOe rocyjapcTBeHHOe 610/KeTHOe 00pa3oBaTe/IbHOE yUpeX/ileHHe BhICIIero o6pa3oBaHus
«BbanTuiicKui rocyapcTBeHHbIH TexHudeckuii yausepcurer «BOEHMEX» um. [I.®. YcTHHOBa»
(BI'TY «BOEHMEX» um. JI.®. YcTuHOBa)

YTBEPXIAHO
[lekaH dakynsTeTa

FOnakos JI. T1.
(noamuch) [)7(6]
« » 20

PABOYAS ITPOI'PAMMA JUCIIUIT/INHBI
PACUET 1 MIPOEKTUPOBAHUE KAMEP PAKETHBIX JIBUTATEJIEN

Hanpas/ieHue/cneniMaabHOCTh MOATOTOBKH 24.05.02 ITpoeKTHpOBaHHe AaBUALHOHHBIX U PAKETHBIX /[BUraTe/ien
Crienasiu3anus/npoduab/mporpaMma noaroToBKH IIpoekTHpOBaHKME PAKETHBIX JBHIaTe/IeH TBEPAOro TOIIMBA
YpoBeHb BbiCIIero o6pa3oBaHus Cnenuanurer
®opma oGyueHus OuHas
®daky/ibTeT A PakeTHO-KOCMHYeCKO# TeXHUKH
Beinyckaromas Kagegpa A8 IBUTATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IbHBIX AITIIAPATOB
Kadeppa-paspaborunk paboueii nporpaMmsl A8 IBUT'ATEJIA 1 SHEPI'OY CTAHOBKW JIETATEJ/IBHBIX AIIITIAPATOB
a YACHI (1o Ha/IMYMI0 BUJOB 3aHATHI) o
B 9 ﬁ AYAUTOPHBIE 3AHATHSA CAMOCTOATEJ/IBHASA PABOTA é
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JIUCT COI'JTACOBAHMA

PABOYASA ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBUM C TPEBOBAHUAMM ®EJEPA/TbHOI'O
TOCYJAPCTBEHHOI'O OBPA3BOBATE/IBHOI'O CTAHJJAPTA BBICIIET'O OBPA3OBAHHSA (©I'0OC BO)

24.05.02 ITpoeKTHpOBaHHEe AaBHALMOHHBIX M PAKeTHBIX ABHUraresei
rog Habopa rpymmer: 2024
IIporpammy cocraBui:
Kacdenpa A8 IBUTATEJIN 1 SHEPI'OYCTAHOBKU JIETATEJ/IBHBIX AITIIAPATOB

JleBrxyH ApreM AJieKceeBuY, K.T.H., JOL|EHT, 3aBeAYIOLIN Kadeapoit

IIporpamma paccmMoTpeHa

Ha 3acelaHuH Kadezipbl-pa3paboTunka

paboueii nporpammel A8 IBUTATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX ATITIAPATOB
3aBegyroiuit kKadezpoii Jleuxun A.A., K.T.H., JJOLI.

TporpamMma paccMOTpeHa

Ha 3aceflaHUU BbITyCKatoleil Kadeapbl

A8 IBUTI'ATEJIA U SHEPI'OY CTAHOBKU JIETATEJ/IBHBIX AIIIIAPATOB

3asepytomiuii Kadezpoit JleuxuH A.A., K.T.H., [JOII.



PABOYASA ITPOI'PAMMA JUCHUIIJ/INHBI
PACYET Y IPOEKTUPOBAHUE KAMEP PAKETHBIX JIBUTATEJ/IEN

Pa3pesnbl padoueii mporpaMmsl

1. HEJIM OCBOEHUA JUCHUITIMHBI

2. MECTO JMCLHUIIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA 1 COOEP)XAHUE AVCHUWITIMHBI

4. ®OPMBI KOHTPOJIA OCBOEHUA JUCLHUATTIINHBI

5. YYEBHO-METOIWYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHME JUCIUITINHBI
6. MATEPMAJIBHO-TEXHUYECKOE OBECIIEUEHME JUCHUITIMHBI

IIpunoxenus K padoueii nporpaMMe AMCHMIUIMHBI
¢ TlpunoxkeHue 1. AHHOTaIWs paboueii MpOrpaMMel

o TIpunoxxenue 2. TexHosmornu u ¢hopMs! 06ydeHHsT
o Tlpunoxenue 3. GOHABI OL|EHOUHBIX CPE/ICTB



1. E/IM OCBOEHUA AU CIIAIT/INHBI

HEHL}O OCBOEHHsA AWCLHWIIIMHBI ABJISAETCA (bOpMI/IpOBaHI/Ie c1eayrommux KOMHETGHL[HI;JII

IICK-3.4 — crnoco6HOCTb TPOBOJUTL PACUETHI TIPOLIECCOB B PAKETHBIX [BUrATe/sAX, TIPOUYHOCTH U HAAE&KHOCTH U3ENUA M HUX COCTABHBIX
37IeMEHTOB

IICK-3.5 — cnocobHOCTh NPOBOAUTEL TIOMCK, CUCTEMAaTU3UPOBAaTh U aHA/IM3UPOBaTh UH(GOPMALMIO M0 KOHCTPYKTUBHBIM M CXEMHBIM peLleHUsIM
CYLLIeCTBYIOLIIel paKeTHO-KOCMHUYEeCKOW TeXHUKH U UX /1eMeHTOB

@DOpMHPOBAHHIO KOMIIETEHLIUI C/TY)KUT I0CTHKEHHE C/Ie[YIOIUX Pe3y/IbTaToB 00pa3oBaHUs:
IICK-3.4

3HAHUSA:

- OCHOBHbIE TEOPETHUECKHe W TPAKTHUYECKUEe TOHATHS U CBe/IeHHs], KOTOpPble OTHOCSATCS K pacueTy W MPOEKTUPOBAHUIO KaMep PAKeTHBIX
JIBUTaTeel;;

YMeHusi:

- OTpe/IeISITh TepPMOra30jMHAMUUYeCKHe, MacCorabapuUTHbIe U JHePreTHUeCKre XapaKTepUCTUKY KaMephbl PAKeTHOTO JBUTaTeIs;;

HABbIKU:

- TIPOBE/IEHIE PACUETOB CUCTEMBI OXJIAXKIEHHUSI KAMEPBI DAKETHOTO [IBUTATE]IS;

- TIPOBE/IeHHsI TEPMOTa30UHaMHUU€e CKIX, MACCOrabapUTHBIX U SHEPTeTHUECKUX XapaKTEPUCTUK KaMep PaKeTHOTO [JBUTATes;.
IICK-3.5

3HaHUsA:

- o611[ie BOMPOCHI TEOPUH OpraHU3aLMy paboumnx MPOLECCOB B KaMepax PAKeTHBIX JBHUIaTesIeH;

- CYIeCTBYOLIME THITb ¥ popMbl Kamep PII, X OCTOMHCTBA U HEJOCTATKU;;

- OCHOBHbIe (D aKTOPHI, BIUSIOI[He Ha KOHCTPYKLHIO Kamepbl PII;;;

YMeHusi:

- aHa/M3 (aKTOPOB, BIMUSIOIINX Ha BbIOOp THIIa U Gopmbl Kamep PII;

HABbIKU:

- pa3pabOTKH pa3NMUHbIX BapUaHTOB KOHCTPYKLUM Kamep PII;.
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2. MECTO JUCHUAII/INHBI B CTPYKTYPE OOII BO

Muctunaiia PACUET U IPOEKTUPOBAHUE KAMEP PAKETHBIX ,Z[BI/II‘ATEJIEﬁ SIBJIIETCS UCLIATITHHOMN
(hakynpTaTMBHOrO 6/10Ka MPOrpaMMBI TIOATOTOBKH M0 HanpasieHuto 24.05.02 IIpoekmuposaHue aguayuoHHbIX U pakemHbIx dgueamenell.

CopeprkaHue AUCLMIUIMHEL SIB/ISIETCS JIOTHYeCKUM Tpojo/pkenreM Aucuuriud: BBEJEHUE B CIIEIIUAJIBHOCTbDb, TEOPUS
PAKETHBIX IBUTATEJIEN.

Cogep>kaHye JUCLUIUIMHBI SIBIeTCsl 0CHOBOM /st ocBoeHust guctumuive: IIOAIOTOBKA K ITPOLIEAYPE 3AIIIMTHI M1 3AIIIUTA
BBIITY CKHOM KBAJIM®GUKALIMOHHOU PABOTHIL, ITPEATUITVIOMHAS ITPAKTHUKA, IIEPCIIEKTUBHBIE 1Y HA TBEPAOM
TOII/IMBE, ITIPOIECCHI TEINIOOEMEHA B PAKETHBIX JIBUT'ATEJIAX.

HPE,E[BapI/ITe]IbHLIe KOMITIeTeHI|HH, C(bOpMI/IpOBaHHLIe y 06yqa}0Luer0Cﬂ A0 HaydaJ/la u3yueHus AUCLUIIIMHBI:

¢ OIIK-7 — CriocobeH KpUTHUECKH U CUCTEMHO aHa/IM3MPOBaTh JOCTH)KEHUs OTPAC/IH JBUTraTe/IeCTPOEHUS U SHEPreTHUeCKOW TEXHUKH U
crocobbl UX MPUMEHEHHs B TPOeCCUOHATBEHOM KOHTEKCTe

¢ TICK-3.4 — CniocobeH MpOBOAWTH PACUETHI TIPOLIECCOB B PAKETHBIX JBUTATEISX, POYHOCTH U HaZIEXKHOCTH U3Je/Hi U UX COCTAaBHBIX
3/IEMEHTOB

¢ TICK-3.5 — Cnioco6eH ITpOBOJHTH TTOUCK, CUCTEMATH3UPOBaTh ¥ aHa/IM3MPOBaTh HHPOPMALMIO [0 KOHCTPYKTHUBHBIM M CXEMHBIM
peLLeHNsIM CYILeCTBYIOLIel paKeTHO-KOCMUYEeCKOH TeXHUKHU U UX JIEMEHTOB



3. CTPYKTYPA U COAEPXKAHUE MU CHUIT/IMHBI

OO011iast TPy0eMKOCTb JUCLIMIUIUHBI COCTaBsieT 3 3.e., 108 u.

3.1. CopeprxaHue (AUAAKTHKA) JUCHHIUIMHBI

AyMTOpHbIE 3aHATHA S
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Paspen 1. CBA3b CXEMHOIO peLlIeHHs! ABHIaTe/Isi H BHyTPHKaMepPHbIX mpoweccos. 1.1. O61wye nonoxeHus
4 7 CBSsI31 BHYTPHUKaMEpPHBIX MPOLIECCOB M CXeMBI JIBUTaTe/IbHOM ycTaHOBKM. CTajjun npoliecca npeoGpazoBaHust 6 4 4 0 2 10 10
Torumea. 1.2. Kuneruueckoe 1 gudidysnontoe ropenne. Kprsbie npeoGpa3oBaHusi 1 KPUBbIE BbIFOPAHHSL.
Pasjen 2. [lonoHUTe/IbHBIE CIOCO0BI 3aLIMTHI CTEHOK Kamepbl gsurarens. 9.1. TepMocToiikie
4 7 TOKpBITHA. 9.2. AGnHpylomye MoKpbiTHs. 9.3. EMKocTHOe oxnaxzeHue. 9.4. HapyxHoe paguariioHHoe 15 13 0 13 2 10 10
OXJIK/ICHHE.
4 7 Pasjen 3. 3aBecHoe oxnaxaenue. 10.1. MeTop! 1 CrI0CO6bI OPraHU3aLMK 3aBECHOIO OXJIKICHHS. 9 7 0 7 2 10 10
MerTozuKu pacueta. P(heKTHBHOCTD 3aBeCHOTO OX/aXK/IeHHSI.
Pa3jen 4. Bipbick KoMroHeHToB TormBa. 2.1. Knaccugukarms cnoco6oB BNpbicka M paciuiiBaHus. 2.2.
4 7 Crpyiitibie GOPCYHKH (O/HOKOMITOHEHTHBIE ISl CKUMAeMOii M HeCKMMAeMOii KH/IKOCTH, /IBYXKOMIIOHEHTHbIE 18 16 9 7 2 10 20
ras’oKuAKoCTHbIe hopcyHkn). 2.3. LlenTpoGesxHsie GOPCYHKH (OAHOKOMITOHEHTHBIE U JByXKOMIIOHEHTHBIE).
2.4. Perynpyemsbie popcyHKH. OCOGeHHOCTH pacyeTa 1 POEKTHPOBAHHSI.
Paspien 5. Pacnbutenue u Apo6iaenne Tormea. 3.1. ®Pu3nyeckre 0CHOBbI IEPBHYHOTO APO6/IeHH s,
4 7 KonuuecTBeHHast OLleHKa 11apamMeTpoB IepBUYHOIO /P CrieKTpbl pacrt 3.2. dusnueckue 11 9 6 3 2 10 10
OCHOBbI BTOPHUHOTO jpo6ieHHs. KosuuecTBeHHast OlieHKa rapaMeTpOB BTOPHYHOTO ApOG/IeHHsT.
Pasjien 6. IIponeccel mporpeBa U HcnapeHus Kanesb. 4.1. OcoGeHHOCTH HCTapeHHst B YCIOBUSIX
4 7 TerIOHaNpPsDKeHHBIX KOHCTPYKLA. OCHOBHBIE COOTHOLLICHHs! TerioMaccoobmena. 4.2. Pacrpe/ie/ieHue Teruia, 10 8 8 0 2 10 0
o/Tyyaemoro Karieid. Onpezie/ieHe MaKCMMasbHO# Temrepatypbl Kariu. 4.3. OljeHKa BpeMeH HCTiapeHust 1
nporpesa Karuiu. 4.4. Teryioo6MeHHbIe pOPMyIbI TIPH yC/IOBHH JIBHKEHHs! Karli.
Paspen 7. C P M opr paGouero np B Kamepe cropanus P/, 5.1.
Cyuocts npouecca cmeceo6pasosanus. TpeGosarusi k cicteme cmeceoGpasosanust. CvecuTenbHbiit
4 7 2/1eMeHT. OCHOBHBIe MOHsATHS 06 ycToiunBocTy porjecco B KC. 5.2. KoMroHOBKa (h)OPCYHOUHBIX TONIOBOK 10 8 8 0 2 10 10
Pas/IMYHBIX CXeM. 5 3. Onpeyie/ieHyie reoMeTpUYeCKUX NapameTpos kamep. PopMbl Kamep cropanust. 5.4
11 PacxofHOroO KOMIIIeKCa (FEDMETPH‘!ECKHH " BEPD“THUCTHHH
Cr10co6bI). AHanu‘mqecmn pacuer Haya/IbHOro cMeceobpasoBaHHs. MeTo/ka pacyeTa Kamep CropaH#si.
4 7 Pa3jen 8. PaGoune nporecchbl B raoreHeparopax. 6.1. OCo6eHHOCTH NPOLIECCOB B BOCCTAHOBUTE/TbHBIX H 4 2 2 0 2 10 10
OKHC/TUTE/IbHbIX ra3oreHeparopax. Pacuer napametpos I'T' pa3niuHbIX TUIIOB.
Paspen 9. Ocobennocru paGounx nponeccos B BP/I. 7.1. JlamuxapHoe 1 TypOy/eHTHOe pacrpoCTpaHeH e
4 7 T/IaMeHH, ero XapaKTepUCTHKH H 0COGeHHOCTH. OBbeMHOe ropeHre OfHOPOHOM cMecH. Crabuiu3ars 4 2 > 0 2 10 10
nporjecca ropeHust. 7.2. OcHoBbl opranu3atuui paGouero npouecca B I'TY u BPJI. Xapakrepuctiku paborbt
Kamep CropaHusi. MeTojiika pacyeTa Kamep CrOpaHmsi.
Paspen 10. Tensioo0MeH B pakeTHbIX ABHraressix. 8.1. OCO6eHHOCTH 1 yC/I0BHs Teroo6MeHa B Kamepax
P/I. Crioco6bl opraHn3aLiu 3aluThl creHoK PJI. BinsiHue Ha Temrepatypy CTeHOK pas/IuUHbIX (paKTOPOB.
Ob1wjast cxema Teroo6mena B P/, 8.2. KoHBekTHBHbII Temnoobmen. Obiyme monoxerus. UHTerpabHeie
COOTHOILIEHHSI B IIOrPaHHYHOM c/loe. MeTojuka B.M.VeB/ieBa, pacyeTa rorpaHiuHbIX cjioes; OrnpejiesieHre
4 7 KOHBEKTHBHOI'0 TEI/IOBOTO MOTOKA. [lepecuet TeruioBbIx MOTOKOB. 8.3. JlyuucTsiii TeriooGMeH B kamepe PJI. 21 16 12 4 5 10 10
OcoBeHHOCTH JIyYMCTOro0 Teryioo6MeHa. PacueT JyuncThIX TerJIOBBIX MOTOKOB MPH HA/IMYMK H OTCYTCTBHH
PHCTeHOUHOTO c10st. 8.4. Terionepe/aya K OXaXaoL{el XHAKOCTH. OCHOBHbIE 3aKOHOMEPHOCTH
TerIonepeaun K OX/Iax/Jaromeil )ugKocT. MHtencuduKaiys TennoobmMeHa B OXIaxjaromem Tpakre. 8.5.
O6ijasi METOMKa pacyeTa OX/IXK/eHHs KaMep PaKeTHbIX JIBUraTesiei.
Bcero 3a 7 cemecTp 108 85 51 34 23 100 100
Bcero no gucuuninHe 108 85 51 34 23 100 100
3.2. AyAUTOPHBIN NPAKTUKYM
Ne O6newm, aya.
Homep U HaUMEHOBaHHe pa3/ie/ia JUCIHHUIIIUHbBI Tema NMPAKTHYECKOr'0 3aHATUA
n/n 4acoB
1 Paa,qen 2. ,HO]'IO]'IHI/ITEJ'ILHLIE Croco6bl 3allJUThI CTEHOK EMKoCTHOe U Hapy>XHOe paJualilMOHHOE OXJIaXKJeHHe KaMep 13
KaMepbl IBUTaTesIsl. P,
2 PE[B,E[E]I 3. 3aBecHoe OXJIaXKaeHue. OpFaHI/IBElL[l/IH 3aBECHOI'0 OXJIaXK/J€HUs KaMep P,[[. 7
3 Ornpe/ienieHKie apaMeTpOB CTPYIHOI (pOpCYHKH. 4
Pasgen 4. Bripbick KOMIIOHEHTOB TOTL/IMBA. PEA P P 4 ¢ pv Y
4 Oripe/iesieHye TIapaMeTPOB LIEHTPOOEXXHOH (HOPCYHKH. 3
KonnuectBeHHast OLI€HKa ITapaMeTpOB IepBUYHOI0 U
5 [Pazgen 5. PacrbuieHue u ipobieHre TOTUIMBA. 3
BTOPHUYHOI'O APO6HGHI/IH.
6 Paspen 7. CMeceobpa3oBaHue ¥ OpraHu3aLus pabouero TeomeTpuueckuii ciocob orpeeneHuns: BeTMUMHbBI 0
Tiporiecca B Kamepe CropaHus P,E[. OXXHIaeMOro pacxoaHOro KOMILJIeKCa.
7  |Pazgen 10. TeryiooOMeH B PakeTHbIX [BUTATeJIsIX. pacyeT Terionepesayy yepes CTeHKY 4
Bcero 3a 7 cemecTp 34
3.3. CamocrosTensHas pabora crygenta (CPC)
Ne Oonem,
/i Homep YU HaUMEHOBAaHHeE pa3/ie/ia JUCIHUIIIUHbI Conepmanne yqeGHoro 3ajaHUA 4acoB
1 Pa3,qe]1 1. CBsi3b CXeMHOT0 pelieHus ABUraresida u YFJ'IyﬁfleHHaH npopa60TKa pas3zfesioB Kypca I10 KOHCIIeKTaM )
BHYTPHUKaMEPHBIX ITPOLIECCOB. ]'IeKLH/Iﬁ u pEKomeH,qyeMoﬁ JiuTeparype
2 PEIB,E[E]I 2. ,D;OHOJIHI/ITEJILHBIE croco6bl 3allUThI CTEHOK YF]IyGJIeHHaH HpOpEl60TKEl pa3fesioB Kypca 10 KOHCIIeKTaM 2
KaMephbl ABUraTesId. J'IeKL[l/Iﬁ u pEKOMEHAyeMOﬁ Jiureparype
Yry6sieHHast mpopaboTKa paszesioB Kypca 1o KOHCTIeKTaM
3 |Pasgen 3. 3aBecHOe OXJIaXK/eHue. yorn Pop ? PasHy P 2
JIEKLJUU Y peKOMEHJYyeMOU JInTeparype
YrnybnenHasi mpopaboTKa pasziesioB Kypca 1o peKoMeH/yeMoit
4 |Pasgen 4. BrippiCK KOMIIOHEHTOB TOIL/IMBA. y pop PasH yP P ay 2
Jiureparype
Yry6sieHHast mpopaboTKa paszesioB Kypca o peKOMeHyeMOoi
5 [Pazgen 5. PacrbuieHue U ipobJieHHe TOTUIMBA. y pop PasA yp P Ay 2
JiuTeparype
YrnybnenHas mpopaboTKa pasziesioB Kypca 1o peKoMeH/[yeMoit
6 |Pasgen 6. Ilporjecchl mporpeBa U UCHapeHust Karesb. y pop Pash yp p Ay 2
Jiireparype
7 Pa3,qe]1 7. CMGCGOGP&BOBHHI/IE W OpraHu3sanus pa60'-1er0 YFJ'IyﬁfleHHaH npopaGOTKa Ppas3zjesioB Kypca 11o peKOMEHAyEMOﬁ 2
TpoLecca B Kamepe CropaHust P,H JinTeparype
8 [Pa3gen 8. Pabouue mporiecchl B ra3oreHeparopax. YrybneHHast npopaboTKa pa3zAenoB Kypca 1o peKoMeHyeMoi 2
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uTeparype
9  |Pa3gen 9. OcobeHHocTH pabourx nporieccos B BP/I. YFHy6{I‘EHHaH npopa60TKau Pa3/IE/IOB Kypca To KOHCTIEKTaM 2
JIeKL{MH 1 peKOMeHZlyeMoii iuteparype
10 |Pa3gen 10. TeriooOMeH B paKeTHBIX [JBUTATeJIsIX. Yeny6nesnas npopaoTKa pasje/ios Kypca o pekomen/iyemoii 5
uTeparype
Bcero 3a 7 cemecTp 23
4. ®OPMbI KOHTPOJISI OCBOEHUSA JNCOUITVINHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3 4 5 6 |7(8/9| 10 1 12 13 14 15| 16 17
7 Komn | Tecr Bomp. 3au ap AP | Komn Konn Bomp. 3au AP | 3au.

YcoBHbIE 0603HAUEHIS:

[P — nuarHocTuueckas pabora;
Kot — ko/unokBuyMm;

TecT — Tecr;

Bormp. 3au — BOIpoCHI K 3aueTy;
3ay. — 3a4eT.

Tekymii KOHTPOJIb YCIIEBAeMOCTH CTY€HTOB ITPOBOJUTCS B JICKPETHbIE BpeMeHHbIe MHTEePBasIbl B CAeAYIOIMX GopMax:
[IMarHoCTUYeCKast paboTa;
KOJIJIOKBUYM;
TECT;
BOIIPOCHI K 3auerTy.

1'Ip0Me)KyT0qHau aTrTecranusa IIpoBOAUTCS B [bOpMaXZ
3a4yerT.
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5. YYEBHO-METOJIMYECKOE Y1 MTHO®OPMAIIMOHHOE OBECIIEYEHUE
JVICIITLIAHBI

5.1. OcHOBHas MTepaTypa No AUCLUIIIMHE:

1. M. B. Jo6poBo/ibCKHit. . JKUAKOCTHBIE pakeTHbIe Apuraresid. OCHOBbI poeKTHpoBanust. M.: 3a-so MI'TY um. H. 3. Baymana, 2016, o71.
pec.

2. M. B. Io6poBo/ibCKui. YKHUAKOCTHBIE pakeTHbIe JBuUrared. OCHOBBI MpoeKTHpoBaHus. M.: U3g-8o MI'TY um. Baymana. 3osoTas
kosutekuust, 2016, s51. pec.

3. 0. H. ®ummoHoB, FO. B. AHHMCKeBHY. . BHyTprKaMepHbIe IPOIIeCCH B )KUAKOCTHBIX pakeTHbIX Asuraressix. CI16.BI'TY "BOEHMEX"
nM. []. ®@. YctuHoBa, 2014, 31. pec.

4. 10. H. ®unumoHoB, FO. B. AHnckeBuu. . [IpoeKTHpOBaHHe BHYTPUKaMePHBIX MPOLIECCOB U oxJaxkeHue asurareed. CI16.BI'TY
"BOEHMEX" um. []. ®. YctrHosa, 2011, am1. pec.

5. 0. H. ®ummoHoB, FO. B. AHucKeBHY. . BHyTprKaMepHbIe MPOLIeCCh B )KMAKOCTHBIX pakeTHbIX Asuraressix. CII6.BI'TY "BOEHMEX"
um. [l. @. Ycrunosa, 2014, 24 3k3.

6. 0. H. ®unumoHoB, FO. B. AHnckeBuu. ITpoeKTHpOBaHHe BHYTPHUKAMEPHBIX MPOLIeCCOB U OxJIaXeHue gBuraresneil. CI16.BI'TY
"BOEHMEX" um. []. ®. YctuHosa, 2011, 30 3k3.

5.2. [lono/HUTebHAS TUTEpaTypa Mo AUCLUIIIVHE:
He TpebyeTcs.

5.3. [lepuoguueckue U3faHus:
He TpebyroTCsl.

5.4. TlepeueHb pecypcoB MH(GOPMALMOHHO-TeJIEKOMMYHHUKALIMOHHOMN ceTH "VIHTepHeT", He0OXOAUMBIX JJIs1 0CBOEHHMSI JUCLIMIUIMHEI, JIeKTPOHHbIE
6ub/MMOTeUHble CUCTEMBI:

1. http:/library.voenmeh.ru/jirbis2 — ®ynpamenTansHas 6nbmoreka BI'TY « BOEHMEX» um. [I.®D. YcTHHOBa;
2. http://e.Janbook.com — 3BC JlaHs;
3. https://urait.ru — O6pa3oBarensHast IaTdopMa «HOpaiir». I By30B U CCY30B..
CoBpeMeHHbIe MpodeccHOHabHbIe 6a3bl JaHHBIX:
1. https://rusneb.ru — HaupoHnanbHast anekrponHast bubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast anekrpoHHas 6ubnoreka «KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3nekTpoHHas 6ubnroTeka Poccuiickoro oxza (yHiaMeHTaNIbHBIX UCC/Ie0BAHHM.

I/IHCI)OPME[L[I/IOHHI)IE CIIpaBOYHbIE CUCTEMBI:

1. TexakcrnepT — VIH(OpMaLMOHHBIH MOPTaJl TEXHUUECKOTo peryarpoBaHysi: Hopmbl, npaBuia, crangaptsl PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - Bl TOCToB co6cTBeHHO# renepauuu BI'TY
"BOEHMEX" um. [I. ®. YcTuHOBa;
3. http://www.consultant.ru/- Korcynsrantllmoc- nvHpOpMaLMOHHBIN TTOpTa IpaBoBO MH(GOPMAaLWH.
5.5. IIporpammHoe obecrieyeHue:
He TpeOyeTcsl.

5.6. IH(hopMarioHHbIE TEXHOIOTHH:

B3auMogeiicTue ¢ obyuarotmmucs nocpeactsom OMOC Moodle BI'TY «k BOEHMEX» um. I.®. YcTrHOBa.
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6. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHUE JUCIUITI/IMHBI

6.1. JIeKIjMOHHBbIE 3aHATHUA:
CcrieLMaM3upoBaHHbIe TPeOOBaHHs M0 000PYA0BAaHHIO OTCYTCTBYIOT; ay[JUTOPHSI C MOCAJOUHBIMH MECTaMH T10 KOJIMYECTBY CTYAEHTOB;
JloCKa.

6.2. ITpakTHYeCcKHe 3aHATHA:

1. I1nakaTbl MPUHLIMITMAIBHBIX CXeM pa3/inuHbIX P/I;

2. TInakathbl ¢ u306paXKeHHEM KOHCTPYKTHUBHBIX CXeM 3eMeHTOB PJI ob1iiero u crieLjpiasibHOro Ha3HaueHHs;
3. Atnac koHcTpykumu JKP/I niog pes. nymiko B.IT.;

4. TIpenapupoBaHHbIe HATypHbIe 06pa3sLibl OT/e/IbHBIX 371eMeHTOB P/I..

6.3. IIpouee:

1. pabouee MecTO IperofiaBareist, OCHAILleHHOE KOMIILIOTEPOM C JJOCTYIIOM B VIHTepHeT;
2. pabouue MecTa CTYA€EHTOB, OCHaIlleHHble KOMIIbIOTEPAaMU € JOCTYIIOM B VIHTepHeT, pe/jHa3HaYeHHbIe [/1s1 PabOThI B 3/1eKTPOHHOH

obpa3oBaTenbHOI cpee.
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IIpnnoxenue 1
. K paboueii mporpaMme JHCHHILTHHBI
PACUET Y TIPOEKTUPOBAHUE KAMEP PAKETHBIX JIBUTATEJIEN

AHHoTanus pa6oyeii nporpaMMsI

Iucrwuniaa  PACUET UM IMPOEKTUPOBAHUE KAMEP PAKETHBIX ,I[BI/II‘ATE]IEﬁ SIB/ISIETCST  AUCLUTUTAHOMN
(akynpraTMBHOr0 6/710Ka IPOrpaMMbI IIOATOTOBKH 110 HarpaeiaeHuto 24.05.02 IIpoekmuposaHue aeUAyUOHHBbIX U DAKeMHbIX Osuzamesneil.
MuciyuimHa peanusyercss Ha ¢akynsreTe A PakerHo-kocMmuueckod TexHukd BI'TY "BOEHMEX" um. [.®. YcruHosa Kadenpoil A8
JOBUTATEJIV 1 DHEPI'OY CTAHOBKMU JIETATEJIBHBIX AIIITAPATOB.

JucrnurivHa HarlesleHa Ha GOPMHUpPOBaHHe KOMNnemeHyuii:
TICK-3.4 criocobHOCTh MPOBOAWUTH PAcUéThbl INPOLIECCOB B DPAKeTHBIX JBUTATessIX, NPOYHOCTH U HAJEKHOCTH H3[elMMd M HUX COCTaBHBIX
3/71eMeHTOB;
TICK-3.5 crioco6HOCTb IPOBOAUTH TTOWCK, CHCTEMaTU3HpOBaTh M aHAIM3MPOBaTh MH(OPMALUIO 0 KOHCTPYKTHBHBIM U CXEMHBIM pelleHHsIM
CyLL|eCTBYIOLIel paKeTHO-KOCMUUEeCKON TeXHUKH U UX 3/1eMEeHTOB.

Copiep>kaHre AMCLMIIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C BHYTPUKaMepHBIMU NPOLieCCaMU, MPOTEKAOIMMU B PaKeTHBIX JBUraTesIsX.
V3yuaroTcst npoLjecchl BIPBICKA, PacIibUleHHs U IpoO/IeHust KOMIIOHEHTOB TOIUIMBA, TIPOrpeB 1 UCIHapeHHe 00pa30BaBIIMXCS Karleslb, POLIeCCh
cMeceobOpa3oBaHus, pacCMaTpUBAlOTCsi 0cobeHHOCTH TiporieccoB ropenust B JKP/, BP/I, a Takke KojebaHusi B KaMepax CropaHus. Bosbiioe
BHHMaHHe y7leJIsieTCsl BOIPOCaM OX/IaK/eHHS TeTUIOHANPSUKeHHBIX 3/IeMEeHTOB KOHCTPYKIMY KaMep pPaKeTHBIX JBUTaTesIel.

TIporpamMmoii AUCLIUTUIMHEI TIPeAYCMOTPEHBI CIeAYIOLIYE BUABI KOHTPOJIA:

Tekyuii KOHTPO/Ib YCIIeBAaeMOCTH CTY/I€HTOB IIPOBOJUTCS B JMICKPeTHbIE BpeMeHHbIe MHTEPBAJIbl B CIeAYIOLNX (opMax:
[IMarHoCTUYecKast paboTa;

¢  KOJIIOKBUYM;
* TecT;
*  BOIPOCHI K 3aUeTy.
IIpoMe)xyTouHas aTTecTalysA IIPOBOAUTCS B (popMax:
e 3aueT.

OG6i1jast TPY0EMKOCTh OCBOEHHSI JUCLIMIUTMHBI COCTaBsieT 3 3.e., 108 u. [IporpaMmoit JUCLMIUIMHBI TIPeyCMOTPEHbI JIeKLMOHHbIe 3aHsaThs (51
4.), pakTHUeckue 3aHsTus (34 4.), camocTosTesibHasi pabora cTyzeHTa (23 u).
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IIpnnoxenue 2

. K paboueii mporpaMme JHCHHILTHHBI
PACUET Y TIPOEKTUPOBAHUE KAMEP PAKETHBIX JIBUTATEJIEN

TEXHOJIOTU 1 ®OPMbI OBYUEHUSA

PeKOMeH}.'[alll/Il/l 10 0CBOEHUK NUCLMIVIMHBI V1Al CTyJl€éHTa

Tpya0eMKOCTb 0CBOEHUSI AMCLMITINHBI cocTaBrsieT 108 u., u3 Hux 85 4. ayJUTOPHBIX 3aHATH, U 23 4., OTBe/IeHHBIX HAa CAMOCTOSITE/TbHYIO

paboTy cTyieHTa.

PexkomeH/iallUM TI0 pacripefie/ieH|I0 yueOHOro BpeMeHH M0 BH/IaM CaMOCTOSITeNbHOM paboTbl M pasjesiaM JUCLMIUVIMHBI NPUBEAEHbI B

TabnuLe.

KoHTpO/Ib OCBOEHUSI JUCLIMIUIMHBI TTPOU3BOAUTCS B COOTBETCTBUU C ITO/IOKEHHEM O TeKylleM, pyOeXXHOM KOHTpOJie YCIIeBAeEMOCTH U
MPOMEXKYTOUYHOM aTTeCTaly 00yUarOIAXCsL.

@DopMBI KOHTPOJIS 1 KDUTEPUH OLIeHUBaHHUsl IPUBeieHbI B MPUIOKeHUH 3 K Paboueii mporpamme.

HaumeHoBaHMe padoThI Pexomenpiyemas nuTeparypa ’I‘pym:[?zlmmb’
Pa3paen 1. CBA3b CXeMHOI0 pellieHHs ABUrare/isi 1 BHyTPHKaMepHbIX MPOLeCCoB.
Yrny6eHHast mpopaboTKa pasiesioB Kypca FO. H. ®unumoHoB, FO. B. AHnckeBuu. . BHyTprKaMepHble MpoLecchl B
10 KOHCTIEKTaM JIEKL[U U peKOMeH[yeMOoi JKMJKOCTHBIX pakeTHbIX Auraresisx: CI16.5TTY "BOEHMEX" um. [I. @. 2
uTeparype Ycrunoga, 2014 (1,8,9)
Wroro no pasgeny 1 2
Paspet 2. [Iono/IHUTE/IbHbIE CIIOCO0BI 3aIIUTHI CTEHOK KaMephl ABUraTeIsl.
1O. H. ®wmmonos, 10. B. Annckesnu. . [IpoektupoBanyie BHyTPUKaMePHBIX
TMpOLIeCCOoB U oxyaxaeHue apurareseidi: CI16.BT'TY "BOEHMEX" um. /1. ®.
YrnybnenHas npopa60vTKa pasjieos Kypea Yerumosa, 2011 (7)
ggg;};i;;};mlw JICKIJH U EKOMEHAYEMOH 1O. H. ®unumoHoB, FO. B. AHuckeBud. . BHyTprKaMepHbIe 1poLieccel B 2
JKHU/IKOCTHBIX paKkeTHbIX gpuraressix: CII6.6I'TY "BOEHMEX" um. [I. @.
YcruHosa, 2014 (4)
Wrtoro no pasgeny 2 2
Paspen 3. 3aBecHoe ox/1axaeHue.
1O. H. ®unumoHoB, 0. B. AHnckeBud. . BHyTpriKamepHble NIPOLIeCCHI B
JKM/KOCTHBIX pakeTHbIX Auraresisx: CI16.5TTY "BOEHMEX" um. [I. @.
Yrny6neHHas HpOpaﬁO}"Ka pasyiesnos Kypca YVernmosa, 2014 (4)
110 KOHCTICKTAM JIEKLYH 1 PEKOMERAYEMOH 1O0. H. ®wmmoHnos, 0. B. Annckesny. IIpoekTpoBaHre BHyTPUKaMepHBIX 2
MTEPATYPE TpOLIeCCOB U oxnaxaeHue apuraresneii: CI16.BI'TY "BOEHMEX" um. []. @.
YcrunoBa, 2011 (8)
Wroro no pasgeny 3 2
Pa3pen 4. BuppICK KOMIIOHEHTOB TOI/IMBA.
M. B. [1o6poBosbCKuii. . JKUAKOCTHBIE pakeTHbIe ABUraresid. OCHOBbI
VinyGrewsas npopaoTKa pagenos Kypea npoekTrpoBanus: M.: U3a-so MI'TY um. H. 3. baymana, 2016 (3)
[0 peKOMeHIyeMOi THTepaType FO. H. ®unumonos, FO. B. AHI/ICKEFI/I‘{. . BHyTpI/'I'KaMeprIe nlzoqeccm B 2
JKU/IKOCTHBIX pakeTHbIX fpuraressix: CI16.BI'TY "BOEHMEX" um. [I. ®.
YctrHoBa, 2014 (2)
Wroro no pasgeny 4 2
Pa3pgen 5. PacnbiieHne U Apo0G/ieHne TOIUIMBA.
Visy6rermas mpopaGoTKa PaseNos Kypea 0. H. ®unumoHoB, 0. B. AHnckeBHu. . BHyTprKaMepHble MpOLecch! B
o JKMJKOCTHBIX pakeTHbIX Apuraressx: CI16.BTTY "BOEHMEX" um. [I. @. 2
110 peKOMEH/IyeMO ThTeparype Yernmosa, 2014 (2)
Wroro no pasgeny 5 2
Paspes 6. IIponecchl nporpeBa U HCIIapeHHs Karmesb.
Viny6rienHas npopaGoTKa payienos Kypca 1O. H. ®unumoHoB, FO. B. AHuckeBud. . BHyTprKaMepHble 1poLieccel B
o JKUJJKOCTHBIX pakeTHbIX apuraressix: CI16.BT'TY "BOEHMEX" um. [1. @. 2
110 peKOMeH/lyeMoM TiTeparype Yerumosa, 2014 (2)
Wroro no pasgeny 6 2
Paspesn 7. CMeceo0pa3oBaHue 1 opranu3anus pabouero npomecca B Kamepe cropanusi PII.
FO. H. ®unumonoB, FO. B. AnnckeBuu. . BHyTprKamepHble MpoLjecchl B
Visy6rernan npopaGoTKa PasIenos Kypea JKMJKOCTHBIX pakeTHbIX Apuraressx: CI16.5TTY "BOEHMEX" um. [I. @.
10 peKOMeH/lyeMoi iuteparype . Yerurosa, 2014 (5) 2
M. B. Jo6poBoibCcKuii. JKUIKOCTHBIE pakeTHbIe ABUratesid. OCHOBbI
rpoekTrpoBanusi: M.: U3g-Bo MI'TY um. Baymana. 3onoras komtekrust, 2016 (3)
Wroro no pasgeny 7 2
Pa3pen 8. Pagouune npounecchl B ra3oreHeparopax.
Yrny6neHHast mpopaboTKa pasziesioB Kypca M. B. Jo6poBonbcKuid. . JKugKocTHbIe pakeTHbIe ABUrareny. OCHOBBI 2
10 peKOMeH/lyeMol TiTeparype ripoektrpoBanus: M.: 3g-so MI'TY um. H. O. baymana, 2016 (3,5)
Wroro no pasgeny 8 2
Paspen 9. OcoGeHHOCTH padounx nponeccos B BPI.
Yrny6neHHasi mpopaboTKa pa3AenoB Kypca 1O. H. ®unumoHoB, 0. B. AnnckeBud. . BHyTprKamepHble IIPOL{eCCHI B
10 KOHCIIEKTaM JIEKL[U U peKOMeHIyeMOoit JKM/IKOCTHBIX pakeTHbIX Auraresisx: CI16.5TTY "BOEHMEX" um. [I. @. 2
MTeparype YcruHoBa, 2014 (3)
Wroro no pasgeny 9 2
Pa3zpgen 10. Tensioo6MeH B paKeTHBIX JABUIaTe/IsAX.
Yrmy6neHHast popaboTKa pasziesioB Kypca \ 1O0. H. ®wmmoHnos, 0. B. AnnckeBnd. . BHyTprKamMepHbIe TIPOLIeCChI B 5
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10 peKOMeH/lyeMoM iTeparype JKUAZIKOCTHBIX pakeTHbIX gpuraressix: CII6.BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2014 (4)
1O. H. ®unumoHoB, 0. B. AnnckeBuu. . [IpoekTupoBaHye BHyTpUKaMepHbBIX
MpoLIeCcoB U oxnaxaeHue apuraresei: CI16.BI'TY "BOEHMEX" um. []. @.
YeruHoga, 2011 (1-6)

Wroro no pasgeny 10
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IIpnnoxenue 3
. K paboueii mporpaMme JHCHHILTHHBI
PACUET Y TIPOEKTUPOBAHUE KAMEP PAKETHBIX JIBUTATEJIEV

®OH]I] OLIEHOYHBIX CPEJICTB

q)OH,E[ OLIeHOYHBIX CPeZICTB, MO3BOJIAOLME OLIEHUTh Pe3y/IbTaThl 06y‘{EHI/I$I 1o AaHHOﬁ [AUCLUIIIMHE, BK/IIOUAKOT B cebst:

e JMarHocTHueckasi pabora
*  KOJ/UIOKBUYM;

e BOMpPOCHI K 3aUeTy;

* TeCT;

e  33ueT.

Kpurepuu onleHMBaHUA

JmarHocTuyeckas pabora
Iuarnoctuueckas pabora nposozutcs B popme Tecta B OVIOC Moodle:

¢ TIpU NPAaBUILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTaLys;
* TIpY NPaBUJILHOM OTBeTe Ha 60% BOMPOCOB U 6osiee - aTTeCTaLys.

KotokBuym
ITpoxoAut B opMe OTBETOB 0OYUAOIIMXCSI Ha BOMPOCHI TIperioAaBareyist. [Ipu 0TBeTe Ha BOMPOCHI OLIEHUBAETCSI [IOTHOTA U TIPaBUIBHOCTD
0TBeTOB. Bompocs! KosnokBuyma pasmeltieHbl B Y MK AUCLUIIHBL.

Bomnpocs! k 3agery

1. Muddy3noHHOe U KUHETHUECKOe TOpeHNe
. KpuBble npeobpa3oBaHyisi 1 KPUBasi BBITOPAHUS TOTLIMBA
. OJHOKOMITOHEHTHBIe CTPYiHbIe (HOPCYHKH /1711 HEC)KMMaeMOH XKUIKOCTH
. OJHOKOMITOHEeHTHasi CTPyHHast popCyHa JJIsl COKUMaeMOM UAKOCTH
. IByXKOMITOHEHTHbIe I'a30->)KUKOCTHbIe CTPYHHbIe (HOPCYHKH
. du3nueckas KapTUHA paboThI LIeHTPOOEXKHOM GOPCYHKU
. OnipeienieHrie pacxoza uepe3 LIeHTPOOeXXHYH0 (OPCYHKY
. BrisiHe KOHCTPYKTHBHBIX ()aKTOPOB Ha paboTy LIeHTpobeXHOH pOpPCYHKU
. [IByXKOMITOHEHTHBIe I1eHTPoOe)KHbIe POPCYHKHU C BHEIIHUM CMelleHHeM
0. /IByXKOMIIOHEHTHbIe (POPCYHKH C BHYTPEHHHUM CMellleHueM
1. Perynupyemsle (popcyHKH
2. ®usnueckre OCHOBBI IpoOLiecca pachslia
13. CnieKTps! pacnblIMBaHuUA Karesb 10 JuameTpam
14. du3nueckue OCHOBBI BTOPHUYHOTO Jpo0ieHust
15. CxopocTb U Bpems fehopMariiy Karm
16. TopmokeHHe Kalii B [IOTOKe
17. OcobenHocTH ycnoBuii ucrapenvisi B XKPIT
18. OCHOBHBIE COOTHOILIEHUS TerioMaccoobmeHa
19. O61ue TeriooOMeHHbIe COOTHOILEHHS /st Karuii
20. OueHKa BpeMeHHU TNporpesa U ucnapeHus B ycaoBusx JKP
21. JlaMmuHapHOe pacripocTpaHeHye IlaMeH! B OIHOPOZHOM cMecH
22. TypOysieHTHOe pacrpoCTpaHeHHe TIaMeHH
23. O6beMHOe TOpeHre OHOPOJHON CMeCcH
24. Crabum3aLyst porjecca ropeHust
25. TloHsiTHe 0 KosiebaTeNbHbIX MpoLieccax B KaMepax ABUratesie
26. CMecuTenbHBIN 371eMeHT. THIIbI CMeCcHTe/TbHBIX 37IEMEHTOB
27. KomrioHoeka ronosok 2KP/]
28. TIpubnusuTesbHbIE OTpezesieHus [3ro
29. OnpefiesieHye NoTeph Ha 3aBecy
30. laBneHue B KaMepe PK 1 pasmepbl Kamepbl
31. ®opma kamep cropaHust
32. Beibop umcia kamep B Y
33. TeomeTpuueckuii criocob onpeenenus g u Km
34. BeposTHOCTHBIN METO/, OTpe/iesieHHsl COOTHOLLeHHs] KOMITOHEHTOB
35. OfiHOKaCKa/{HbIM BOCCTAHOBUTE/IbHBIN ra3oreHeparop
36. JIByxXKacKa/iHble BOCCTaHOBUTE/IbHbIE ra30reHepaTopbl
37. OpHOKacKa/{HbIA OKUC/IUTe/IbHBIN ra3oreHepaTop
38. [IByxKacKaJHbIN OKUC/IUTE/bHBIN ra3oreHepaTop
39. OcobeHHOCTH BHYTPUKaMepHBIX Mporeccos B I'TY u BP[],
40. Knaccuduxauus kamep cropanusi I'TY u BP[]
41. Hapy)xHOe paZaljiOHHOe OXJIaXK/eHHe.
42. EMKOCTHOe OX/IaKJeHue.
43. OrmipesienieHre KOHBEKTUBHOI'O TEIJIOBOT'O TIOTOKA.
44. VicxoHble ypaBHeHHUs ra30iMHaMUYeCKOM TeOpUH TerioooMeHa.
45. lnTerpasbHble COOTHOLLIEHHSI MMITY/IbCOB U SHEPrui
46. TepMoCTOHKHE MOKPBITHSI.
47. Obujas cxema Teryioobmena B P/I.
48. Criocobbl HHTeHCH(HKALIMY TerI00OMeHa B OXJIXKArOLeM TPakKTe.
49. ITpyUHIMIIBI 3aBECHOTO OX/IaKeHHSI.
50. OnpegesieHye Ty4HCTOrO TEIVIOBOTO MOTOKA OT ras3a B CTEHKY.

m—m, 2, OO WN

Tect
TecT BK/ItOYaeT B ceBst BOMPOCHI C BEIOOPOM MPABU/ILHOTO O0TBeTa. TeCT CUMTAeTCs CAAHHBIM TPH MPABU/ILHOM BBIOOpE OTBETa He MeHee
yeM Ha 7 BorpocoB. TecToBoe 3ajaHue pa3meltieHo B Y MK AUCLUNIMHBL.
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3auer

3aveT npoxouT B hopMe OTBETOB Ha BOMPOCH! Npernozasares. OLeHUBAIOTCs OTBETh! Ha BONpockl. CTYAeHTY 3a/jatoTcsl TPU BOIIpOCca
3auTeHO CTaBUTCS], /U MOTHOTa OTBeTa Ha Bonpockl: 50-70% 1o KakAoMy BOIIPOCY.
He 3aureHo - ecii MeHee 50% 110 BOIIPOCY.
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IMacropT ¢oHAA OL|EHOUHBIX CPeJCTB

AyfUTOpHBIE 3aHATHA
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4 7 Pa3pesn 1. CBsA3b CXeMHOI0 pellieHHs JBUrare/isa U 6 4 4 0 5 10 10 |Komroxsmym
BHYTPHKaMepPHbBIX MPOL{eCCOB.
4 7 Pa3zpgen 2. Jlono/iHUTEIBHBIE CII0CO0BI 3aLUTHI 15 13 0 13 > 10 10 Borpocsr k
CTeHOK KaMepbl JBUraTe/Is. 3a4eTy
4 7  |Pa3pen 3. 3aBecHoe OXJIaXK/ieHUe. 9 7 0 7 2 10 10 |Konnoxsuym
4 7  |Pa3pgen 4. BUpbICK KOMIIOHEHTOB TOII/IMBA. 18 16 9 7 2 10 20 B(;I;EZE;I K
4 7  |Pa3pgen 5. PacnbuieHue U poG/ieHue TOIIMBA. 11 9 6 3 2 10 10 |KonnoxkBuym
4 7 Paspen 6. IIponeccel nporpesa v MCIapeHHst 10 8 8 0 5 10 0 Bormpocser k
KareJib. 3a4eTy
4 7 Paspen 7. CMmeceo0Opa3oBaHue ¥ OpraHU3ausi 10 8 8 0 2 10 10 Bonpocs! K
pabouero nmpouecca B Kamepe cropanus PJI. 3a4eTy
4 7  |Paspen 8. PaGoune nporeccel B ra3oreHeparopax. 4 2 2 0 2 10 10 BO;;E ZE;I K
4 7  |Pa3pgen 9. OcobeHHocTH padounx mpoueccos B BP/I. 4 2 2 0 2 10 10 B03r;£)l 2;;1 K
4 7  |Pa3pen 10. Tensi000MeH B paKeTHBIX /JBUTaTe/IsAX. 21 16 12 4 5 10 10 Tecr
Bcero 3a 7 cemecTp 108 85 51 34 23 100 100
Bcero no gucuuniuHe 108 85 51 34 23 100 100
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Kpurepuu onleHUBaHUA

IICK-3.4
Bonpocbl omkpbimozo muna:

Ne 1 Craays pa3paboTKy KOHCTPYKTOPCKOH /JOKYMEHTALMH — 3TO 3aKOHUYeHHas! YacTh Ipoliecca pa3paboTKu

ITarioB BBIMOJHEHUS] PaOOT M XapaKTepH3YIOIasiCsl JOCT)KeHHEM 3aJaHHOTO pe3yJibTara.
Ne 2

, COCTOALLas U3

YkakuTe, Kakasi cUCTeMa rojadu n3o0pakeHa Ha wumocTpauuu. OTBeT 060CHYylTe.

O —={HO 3
L oI T

[ —Hr i

e B

Ne 3 Ykaxxure, KaKoe reOMeTPUUECKOe COOTHOLIEHHe KOMIIOHEHTOB 00ecrieurBaeTcs PH KOMIIOHOBKE CMeCHTe/IbHOM TF0/IOBKU cXeMblI «K-2K»
OZIHOKOMITOHEHTHBIMH (HOPCYHKaMU C COTOBBIM pacrosiokeHreM. OTBeT 060CHYiTe.

A. Km=1
B. Km=2

B. Km=3
Ne 4 ChopmupyiiTe noc/ie0BaTeIbHOCTD YBeuueHus KoaddurreHta

B

B 3aBUCHMOCTH OT THTA (JOPCYHOK M CXEMBI UX PACTIOJIOXKEHHSI Ha CMECHUTEe/IbHOU TOJIOBKe:
1. Ctpyiinbie GpopcyHKH

2. IleHTpOOEXXHBIE C AXMATHOM CXeMOMH Paco/I0XKeHHs].

3. IleHTpOOEKHBIE C COTOBOI CXeMOI PACIIO/I0KEHH.

4. 2-X KOMIIOHeHTHbIe ()OPCYHKH
Ne 5 Ha mmocTpanuy n3obpaykeHa 3aBUCHMOCTB y/ie/bHOTO MMITy/bca Kamepsl JKP/I oT jaB/ieHust B KaMepe CrOpaHHsl.

YcTaHOBUTE COOTBETCTBUE [1J1s1 BHITECHUTEIbHON U HacoCHOU («XK+XK», «K+I'», «['+I'») cucrem nogau.

||| Ta b Lynveap

1 -
& 100 150 450
Pk, arm

Ne 6 Ha wutroctpanyy u300pa)keHa 3aBUCUMOCTb Y/eJIbHOTO UMITy/Ibca Kamepbl JKPJI OT iaB/ieHust B KaMepe CrOpaHus Jijist

BBITECHUTENTbHOM ¥ HacOCHOU («)K+XK», « K+, «['+I'») cuctem nogau. Kakvie U3 rpecTaB/ieHHbIX 3aBUCUMOCTeld oTHOCSATCS K 2KP/]
BBINO/THEHHOMY TIO «3aKpbITOi» cxeme? OTBeT 060CHYyMTe.

Ly
| lynod VTR

1 -
T 150 650
P, arm

Ne 7 Ha pucyHKe npeficTap/ieHa cxeMa IPHCTEHOUHOTO CJI0S [i/11 BHYTPEHHeT0o OX/IKAeH!Us. YKaxuTe LUdpy, KoTopas yKa3blBaeT Ha 371eMeHTbI
(hopMHpOBaHUs TPUCTEHOYHOTO cJ10s1. OTBeT 060CHYHTE.
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Ne 8 Kak Ha3bIBaeTCsi POLieCC BbIZeIeHNs] CMOJIMCTBIX BEeLl|eCTB U3 YIVIEBOAOPOJHBIX TOPIOUMX ITPH UX HarpeBe 6e3 JOCTyIa KUC/I0poja
(HanpuMep B OXJIaXK/aroIL{eM TpakTe)?
Ne 9 KakuM CBOHCTBOM /[[0/DKEH 00/1a/1aTh TeMyI03allUTHBIN CJIOH?
Ne 10 Kaxxzioe oT/ie/ibHOe HECOOTBETCTBHE MPOAYKLIMM YCTaHOB/IEHHbIM TPeOG0BaHMsIM Ha3bIBAIOT JieheKToM, M0JIOMKOH H/IH 0TKa30M?
Bonpocb! 3akpblmozo muna:
Nel
I[TosicHUTe/IbHAS 3aTMCKa — 3TO JOKYMEHT, COZ,epyKallinii:

1. TpeboBaHUs (COBOKYITHOCTb BCEX IOKa3aresel, HOpM, IIPaBU/I U TIOI0KEHUIA) K U3/e/HI0, er0 U3rOTOB/IEHNIO, KOHTPOJIIO,
TpHeMKe 1 I10CTaBKe, KOTOpble Helje/1eco000pa3Ho yKa3bIBaTh B IPYTHX KOHCTPYKTOPCKUX JOKYMEHTax

2. TeXHUYeCKHe [AdaHHbIe, MoJJIeXalllre IIPOBepKe IMpU UCIIbITAHUNU H3,qenﬂﬁ, d TaKXXe INMOopsAA0K U METOZbI UX KOHTPOJIA

3. omucaHKe yCTPOWCTBA U MPHUHLIUIA JeiCTBHUs pa3pabaThiBaeMoro U3fenusl, a Takke 000CHOBaHMe TIPUHATHIX TIPU €ro
pa3paboTKe TEXHUUECKHUX M TEXHUKO-IKOHOMHUECKHX PelleHUH

JaHHbIe NJid TIPOBeIeHNsI DPeMOHTHBIX pa6OT Ha CrenraInu3vupOBAHHBIX TPEANPUATUAX

Ne 2 YcTaHOBUTE COOTBETCTBHE
A. MapeBblil )KU/IKOCTHBIN paKeTHBII JBUTaTe/lb
b. JKuiKoCTHBIN pakeTHbIi JBUraTe/lb KOPPEKLUU
B. PyneBoil »XKUJKOCTHBIN pakeTHbIN ABUTaTe/b

I". TopMO3HOM >KMJKOCTHBIN paKeTHbIH ABUrareb

1. JKuIKOCTHBIH pakeTHBbII JBUraTe/lb, IpeJiHa3HaueHHbIH /151 yIIpaB/leHus] BEKTOPOM CKOPOCTH MepeMelljaeMoro anrapara Ha akTUBHOM
y4JacTKe TPaeKTOPUU JJBMKEHUS

2. )KHAKOCTHbIﬁ paKeTHbIﬁ ABUrarTe/lb, l'[pe,E[Ha?:Ha‘—IeHHLIﬁ AJ11 YMEeHbLIeHWA CKOPOCTH IepeMeljaeMoro arirapara

3. )KuKoCTHBIM paKkeTHbIH JBUrare/Ib, pe/iHa3HaYeHHbIN /151 U3MeHeHUs1 CKOPOCTU MPY KOPPeKL{MU TPaeKTOPHU JIBI)KeHUs IlepeMelllaeMoro

arriapaTta Ha NaCCUBHOM Yy4YaCTKe

4. YKu/IKOCTHBIM pakeTHBIN [JBUTaTe/Ib, TIpeJiHa3HaueHHbI I/l yCKOPeHHs repeMeliaeMoro arnrapara
Ne 3 ITporpamma ¥ MeTOAMKA UCTIBITAHUHN — 3TO JOKYMEHT, COZleprKallinii:

1.  faHHble [/ IPOBeJieHUs] PeMOHTHBIX paboT Ha CIeljia/T3UPOBaHHbBIX MPEAIPUATUIX
2. TexHMYeCKHe JlaHHbIe, TIOJ/IeXKalllye IPOBepKe MPH UCTIbITAHUY U3/le/IUH, a TakKe MOPSAZI0K U MeTO/bl X KOHTPOJIS
3. pacueThbl IapaMeTpOB U BeJIMUMH, HallpyMep, pacyeT pa3MepHbIX Liefleil, pacueT Ha IPOYHOCTb U AIp.

JAHHBIE [/ UCTI0/Ib30BaHus1 TP KCIUIyaTaluy, 00C/Ty>KUBaHUH U PEMOHTE U3/eJHsl B MPOLiecce KCIUTyaTaluu
Ne 4
PocT fiaB/ieHust B KaMepe CropaHusi B 3aBUCMMOCTH OT BLIOPaHHOM CUCTEMBI ITOfIauH.

YcraHoBuTe T10C/1e40BaTe/IBHOCTD.

1.  BeITecHu Te/bHas CUCTeMa N0/lauu
2. HarHeranpHasi cucteMa Noziaqy KOMIIOHEHTOB B OTKPBITOM cxeMme «K-2K»
3. HarHeranbHas cucTeMa I0Jauld KOMIIOHEHTOB B 3aKpbITOH cxeMe «K-2K»

Ne 5 TIpu pa3breHn KM3HEHHOTO IMK/IA NPOAYKTa (KOMILIEKCa, CHCTeMBI) Ha CTaJjH TIPEXK/ie BCeTo YCTaHAB/IMBAETCS TPAHHMLIA MEXAY
CO3/jaHKeM, CepUMHBIM MPOM3BO/CTBOM U JKCI/TyaTalleil Komriekca. B cBoro ouepesib, mpoLjecc co3jaHust nojpaszienseTcsl Ha HayyHo-
nccefjoBaTebCckre paboThl U ONBITHO-KOHCTPYKTOPCKUE paboTel. Kakoii Bz paboT He OTHOCUTCS K OIBITHO-KOHCTPYKTOPCKMM paboram?

1. DCKU3HBIN MTPOEKT
2. Paspaborka paboueii [OKyMeHTaLH
3. Pa3paboTKa NCXOAHBIX JAaHHBIX
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V3roTOB/IEHUE OMBITHBIX W3/e/IUi
Ne 6 C TOUKH 3peHHs peobpa3oBaHmst XUMUUECKOM SHEPIHY, HAWTYUIlMM OyZieT TO TOIUIMBO, B COCTaBe MPOAYKTOB CTOPaHKst KOTOPOTO
COZIep>KUTCS OO0IbLITE

1. MHOTI'0aTOMHBIX I'a30B
2. MHOI'0aTOMHBIX ¥ Ma/I0aTOMHBIX I'a30B

O/IHOATOMHBIX ¥ Ma/l0aTOMHBIX I'a30B
Ne 7 Wcnionuurens HUP, Kak npaBuiio, He BBITIOJHSET CeAytoliye GyHKLHH:

1. TIPOBOJMUT IaT€HTHBIE UCC/I€JOBaHUSA;
2. M3y4aeT MaTeHTHYI0 YHCTOTY 00beKTa UHTEe/IEKTYalbHON COOCTBEHHOCTH, UCTOMB3yeMBIX MPH BhinonHeHud HUP;
3. pa3pabarbiBaeT, yTBep>KAaeT U BhICTaB/IsIeT Ha KOHKypc T3 na HUP;

MPOBOJUT TeXHUKO-9KOHOMHUYeCKUI1 aHa/Iu3 COCTOSIHUSA MCCIe/lyeMOro BOIpOCa, Onpe/iesiseT HarpaB/eHus (MeTo/bl) UCC/IeloBaHUI, TMYHO
TIPOBOJUT HayUHble UCC/IeJOBAHMS;
Ne 8
Ha unmocrparyu usobpakena cxema JKP]I ¢ cucreMoii nogaqu:

nion smmrs ]

I !
| Lol - M, :

SR ¥l A g |

A C HaCOCHOU CHUCTEMOM Tiofauu C 0XKUTraHWeM reHepaTOPHOTo rasa
B. C BBITeCHUTE/IbHOI CHCTeMOk nogayu

B. ¢ HacocHOI1 crucTeMoii Tofiaun 6e3 Jo)KUTaHKsI TeHepPaTopHOro rasa

Ne 9 /1151 TpoH/IMPOBAHHBIX COTIEJI ONTACHOCTH OTPhIBA IIOIPAHUYHOTO CJIOS OT CTEHKH COILIa BO3HUKAET B CJIyuae, KOria OTHOIIEHHe [JaB/IeHUit

Pa/Pn paBHo:
0,1...0,2
0,2...0,3
0,3...0,4
0,4...0,5
Ne 10 Ha nipeficTaB/ieHHOM Irpaduke yKaXKUTe KPUBYIO, P CTAB/ISIONIYIO YAebHbIH UMITy/IbC [y0 3aKpBITOM cxeMbl KaMmepsl PIT
Ivo ;
Iy /
b
| 2
|
Pulonm P
IICK-3.5
Bonpocbl omkpbimoz2o muna:
Nel Ha nipeicTaB/ieHHBIX CXeMax OXJ/aXKAaroLMX TPAaKTOB KaMephbl CTOPaHMs yKaXKuTe Lile/ieBble TpakThl. OTBeT

obocHyiiTe.
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A-A" Apocmabig

S
, Al T A IS I I 2y,
& AL LT ™ T T Les,
e ¢ Z =SSt ‘ﬁﬁg
§ 3
N N
-
a

Ne 2 B >KU/IKOCTHOM pakeTHOM JBuraresie 6e3 0)KUraHUs TeHepaTOPHOTro rasa Tara JBuraresis PaB paBHa:
Ppe= Px+ Prr
PnB = Px
PnB = Pk - Prr

Ne 3 Ha pucyHke u3obpaxeHa cxema Hapy>kKHOro ox/axzaeHust JKPI[. CooTHecHTe Ha3BaHUe 3/ieMeHTa U LUdpy,

YKa3aHHYIO Ha CXeMe Hapy>KHOI'0 OXJIaXKJAeHH:

A — opcyHouHast rosioBKa

b — BBIXOJHOH KOJUIEKTOP OKUC/TUTEIS
Ne 4 [ns npescraBnenHoi cxemsl JKPJI nasineHue B kamepe Px [MITa]:

TR Y

I |
Ok —{Ho — — :
- onKIT> T

T
1
1 BHIT > T
==l =9 T _
YIRS ) R |
A 5<Pxk<15
B.15< Px<25
B. Px>25
Ne 5 Ykaxkute 3HaueHre ko3¢ duieHTa 130bITKa OKUCIUTENS O B KAMepe PaKeTHOro JjBUraTesis, paboTaroliero Ha
TOIUIMBE «yI/IeBOZOPOJHOE ropiodee+KUcioposy». OTBeT 0b0CHYlTe.
Ne 6 Kakoii arperar nsobpakeH Ha cxeme?
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Ne 7

Ne 8
Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Kax Ha3bIBaeTcst KaHasl [IepeMeHHOT0 CeueHHsl B KaMepe PakeTHOTO JJBUTraTesisl, CIIY)Kallvi [isl yBeTuueHuUst
CKOPOCTH TPOJYKTOB CTOPaHUs?

Ha xakom 3¢ dekre 0CHOBBIBaeTCsI TIPUHLIUII [IEMCTBHSI TEPMO3/IEKTPUYeCKOM XOJIOAUIbHON YCTaHOBKU?

Kak “3MeHHTCst CKOPOCTh MCTeueHkst pabouero TeJia W3 COria Ha KPUTHUECKOM PEXHUMe TPH MOBBIILIeHHH JIaB/IeHUsT
OKpY>Kalolllei cpefibl?

B coorBercTBUM ¢ 'OCT 17655 )XKHUAKOCTHON paKeTHBIH ABHUrarTe/Ib Ma/jIoi TATH — 3TO PAaKeTHBIHN {BUraTe/ b
C TArOM

Bonpocbl 3akpbimozo muna:

‘YcTaHOBUTE COOTBETCTBUE:

KpHBasl, XapaKTepu3yolljasi 3aBepILeHHOCTb NPOLIeCCOB PacIlblIMBaHMUS;
KpUBble, XapaKTepH3YIOLL1ie TIPOLIeCChbl CMellleH!s] U KUHEeTUUeCKOTr0 TOpeHusl.

KpDUBBI€, XapaKTepH3yHoLIye MPOLeCChl CMeLIeHus 1 [ Py3UOHHOTO TOPeHusT;

YcTaHOBUTE COOTBETCTBUE:

KpHBas, XapakTepu3yloljast 3aBeplIeHHOCTb ITPOLieCCOB ITPpOrpeBa U UCIapeHus Karlejib;

KpUBbIe, XapaKTepU3yIolLiiye TIPOLiecChl CMellleHus U JU(y3UOHHOTO TOPeHus;

YcTaHOBUTE COOTBETCTBUE:
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KpHUBasl, XapaKTepu3yHolljasi 3aBepIlIeHHOCTb NPOLIeCCOB PaclbUIMBaHMUS;
KpHBasl, XapaKTepU3yHoLas 3aBepIIeHHOCTh MPOLIeCCOB NPOrpeBa U UCIapeHus Kare/lb;

KpUBbIe, XapaKTepH3yIoLl[ie NIPOLIeCChbl CMellleHNsl U KUHeTHUeCKOro TOpeHusl.

Ne 4 JKuKOCTHO paKkeTHBIN ABUTATe b MaJIOH TSATH — 3TO PaKeTHBIN JBUTaTe/Ib C TATOU:
0,01...1600 H
1...160000 H
1...1600 H

Ne 5

YcraHOBUTE COOTBETCTBUE:

A. MapiueBslii >KU/IKOCTHBIA PaKeTHBIN [[BUTaTelb
B. J)KuaxoCTHBIN pakeTHbIH ABUTaTe/ b KOPPEKLIUU
B. PyneBoii )KUKOCTHBIN pakeTHBIN ABUTATeNh
I'. TopMO3HO¥ >KUJKOCTHBINM PaKeTHBIN JBUraTe/lb

1. )KnIKOCTHBIN paKeTHbII [BUraTelb, NpejHa3HaueHHBbIH /17151 yTIpaB/1eHrs: BEKTOPOM CKOPOCTH
TepeMelljaeMoro anrapara Ha akTHBHOM yUacTKe TPAaeKTOPHH JBUKeHHUs

2. )KHAKOCTHbIﬁ PaKeTHLII‘/‘I ABUrare/b, HpeﬂHaBHaquHbIﬁ A1 YyMeHbILeHNs1 CKOPOCTH
repeMerliaeMoro arrapara

3. J)KuJKOCTHBIN pakeTHbIH /iBUrare/b, [pejHa3HaueHHbIH /11 U3MeHeHHs1 CKOPOCTH NPY KOPPeKL|H
TPaeKTOPUU JBIKEHUs NepeMelliaeMOoro arrapara Ha [1aCCUBHOM y4acTKe

4. )KuaxoCTHBIN paKeTHBIM ABUTaTe b, TIpejHa3HaueHHBIH [/ YCKOPeHUs TlepeMelljaeMoro armapara

Ne 6 Kaxkuie KOMITOHEHTBI MOTYT ObITh MCII0/Ib30BaHbI /st AaHHOH cxeMbl JKP[? OTBeT o60CHYyiiTe.

N T P A i o

1
o —t—fzwr-{r

=t

= HI = 5}?‘(!7--9-1 T
! ]

S e L I S P

A xucnopoz+Bosopof,
b. amun+rentun

B. K1CT0pOZ;+KepOCHH

Ne 7 Ha wutroctpatiyu usobpaxena kamepa JKP/I. YcTaHOBHUTE COOTBETCTBHE MKy HOMEPOM TO3ULIMI K ero

HalMeHOBaHUEM:
A — cMmecuTe/ibHas TOIOBKA

b- y3eJ1 1osica 3aBeChbl

21 24856



LHECH-
menswan|furundpuvec-
20n00Ka \Was varims
ROMEPSI | KOMEDBI
£2000WUR C2OPTNUA

Chepxaflywabas vacms conng

£
Kareps .
CZOPTRYR

Lonao_Namegs

Ne 8
Ha nipe/icTaB/ieHHOM cXeMe XKUKOCTHBIX (POPCYHOK YKaKUTe OHOKOMIIOHEHTHYO CTPYIHO-
LieHTPO6eXHYI0 (hOPCYHKY
Ox
'
N
N
, N
N
—
drl
Ne 9 Ha wimroctpauuu usobpaxkera kamepa XKP/I. YcTaHOBUTE COOTBETCTBUE MEXY HOMEPOM TO3MULIUIA U €r0
HaMMeHOBaHUEM:
A — y3en KperuieH!st Kamepbl
B -como
6
=
AN
H (= k’ b
13 H| (]
|
Ell Al Do
z s
LHEcH- s
mEmasurenipevec-
zonofing |was acms
ROMEPSI | KOMEDBI
£2000KUR| C20PTHUR -‘m@’! in
YO =
conng
Kawepa | Chepxaflywabas wacms conng
CZOPURUR Lonao_Namegs j
Ne 10

Ha puricyHke n300paxkeHa cxema Hapy>KHOro oxaxaenust KP/I. CooTHecuTe Ha3BaHHUe /IEMeHTa U

].[I/I(fl)py, YKa3aHHYIO Ha CXeMe Hapy>KHOI'0 OXJIaXKJIeHUs:

A — BXOZIHOM KOJIEKTOp

22
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b — oxnaxparowuyii TpakT
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