MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUS PAKETHBIX IBUTATEJIEN

HamnpasyieHnue/cnenaaibHOCTb 24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A8 IBUTATEJIN U DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB
JleBuxuH ApTeM AJieKceeBUY, K.T.H., IOL[eHT, 3aBe/IyIOluii Kadeapoit

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel A8 IBUTATE/IU U SHEPT' OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomuii kKadesapoii JleBuxuH A.A., K.T.H., JOLI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBeqyroiuii Kadezapoii JleBuxuH A.A., K.T.H., JO0L.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUSA PAKETHBIX JIBUTATEJIEN

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-5 — criocobHOCTh pa3pabarbiBaTh (pr3nuecKre ¥ MaTeMaTHuecKre MOJe/M MCCIeAyeMbIX TPOLieCcCoB,
SIBJIEHUI U 00HEKTOB, OTHOCAILUXCS K TIpodeCcCOHaLHOM cdepe [esTeNbHOCTH i pellieHHUsT WHKeHepHbBIX

33724

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
OIIK-5

3HAHUA:
OCHOBHBIE T€OpPETHUUECKHE W TMPAKTUUeCKHWe TIOHATHUA U CBEAEeHHs, KOTOPbIE OTHOCATCA K pacueTry U

TMPOEKTHUPOBAHUIO PaKETHBIX I,Z[BI/II'aTe]IeI\/’I Ha XMMHWUYeCKOM TOII/IMBeE;;

YMeHUs:

OTIpe/IelITh TATY, VAeIbHBIA WUMIIYJIBC W [JpyTye yAenbHble W TePMOJUHAMUYECKHEe XapaKTePUCTHKU
PaKeTHOTO JIBUTaTeIs U IBUraTe/IbHOM YCTAHOBKY Ha €r0 OCHOBE;

paccuvTaTb OCHOBHBIE TeOMeTpUUYeCKUe XapakTepucTuKWA Kamepbl JKPII, Kak OCHOBHOTO CHUJIOBOTO

anemenTa AY;;
HABbIKU:
TPOBe/leHUs1 paCyeTOB OCHOBHBIX MapaMeTpPOB U XapakTepucTtuk JKP/;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Juconrivaa TEOPUSA PAKETHBIX ,Z[BI/II"ATEI[Eﬁ SIBJIIETCSI JUCLIUTIIMHOM 005A3aTe/IbHOM
yacTu 6/10Ka 1 mporpamMMeI TIOATOTOBKH TI0 HarpasieHuto 24.05.02 IIpoekmuposaHue asuayuoHHbIX U
paxkemHbix 0gueamenetl.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
CIIEIINAJIBHOCTD, ®PU3UNKA, TEOPETUUYECKASA MEXAHUKA.

CopepXaHvie  JUCIUIIIMHBI ~ SIBJISIETCSI  OCHOBOM  [yIA  OCBOEHHS [WCHUIUINH! TEOPUSA U
IMPOEKTUPOBAHUE JXMJAKOCTHBIX PAKETHBIX [IBUI'ATEJIEM, TEOPUSI N PACYET
PAKETHBIX IBUT'ATE/TE HA TBEPAOM TOIIVINBE.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MaTeMaThueckre MOJied UCCIelyeMbIX TPOLIeCCOoB,
SIBJIEHUI U 00BEKTOB, OTHOCAIIMXCS K MTPO(heCCUOHATLHOM chepe AesTeIbHOCTH IS PEleHUs
WH)XeHepHbBIX 3a7,a4u

e TICK-1.7 — CniocobeH Mpou3BOANUTh MOMCK, CUCTEMAaTH3UPOBATh M aHA/IM3UPOBATh HHGOPMALIHIO 110
KOHCTPYKTUBHBIM M CXEMHBIX PeLeHUsIM CYLLeCTBYIOLLUX [IBUraTe/Iel leTaTe/bHbIX anrapaToB U UX
3JIeMEHTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme g o
= @ s
B £E zg
B
o | & o g s% | £¢
& & H 5 o = = | §F | BE
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Paaaen 1. ®usnueckue NMPUHIUIBI, OCHOBHBIE ITAapaMeTPbI U XapaKTePpUCTHKH
pakeTHbIX ABurarenei. 1.1 Tsra kamepsl PII. Cocrapsitoliye TSry. BoipakeHue Tsru uepes
4 7 rasoguHamuueckue GyHKUHHU. 1.2 YaenbHble mapameTpsl Kamepbl PII: yaenbHbINH UMITY/IbC, 37 14 7 7 23 30
PacxoJHbIM KOMIUIEKC. YenbHbli uMnyibe 1 Tara P/1. 1.3 Xapakrepuctuku P/I: gpoccenbHas
Y pacxo/iHast XapaKTepUCTUKH Kamepbl PII v P/I B 1je/10M; BBICOTHas XapaKTepPUCTHKa;
XapaKTepyCTHKa 110 COCTaBy TOI/IMBA.
Paspen 2. AHau3 pa6otsi PJJ ¢ yueToM peasibHbIX YC/IOBHH MPOTEKaHUs IPOLIECCOB. 2.1
Cuctembl K03 (ULEHTOB ISl yueTa peasbHbIX YCI0BUM MPOTeKaHHs MPOLieCcoB. 2.2 3aKoH
COXpaHeHUs SHePr'UH NPHMeHUTe/IbHO K Kamepe P/I. 2.2 MeTozp! onpezieneHust
4 7 TeopeTHYeCcKHX rapameTpoB Kamepbl P/I: aHammTHuueckuit Metos, rpadryeckuii Metof, 33 6 3 3 27 35
rpacdoaHanMTHYECKHiT MeTOZ. 2.3 YueT TerioBbIX noTepb rpu pabore PII. 2.4 BiunsiHue
KOH/IeHCHPOBaHHOM (ha3bl Ha UMIMy/IbCHBIe XapakTepuctuku PI. 2.5 HapyueHue
n3obapuunocty nporeccos B KC. 2.6 BriusiHye HepaBHOMEPHOCTH pacrpe/ieeHust
KOMITOHEHTOB TOIT/IMBA 10 CEYEHHWIO KamMepbl Ha UMITY/IbCHbIE XapaKTepHCTUKU P,Z[
Paspen 3. Convia pakeTHBIX jBHrarenei. 3.1 HasHauenne u turel comer. 3.2
ODHepreTuyecKre 1 reoMeTpUYECKHe XapaKTepUCTHKN coria. Obiye 3azaun
npodupoBanus cora. 3.3 ITpodunrpoBaHye 03ByKOBOH YacTH KpyIJIoro
4 7 ocecruMMeTpuuHOro comia. 3.4 IpoduimpoBaHue CBepPX3ByKOBOW YacTH KPYI/IOrO 38 14 7 7 24 35
0CeCHMMeTPHUYHOTO coria. 3.5 TTocTpoeHre ONTHMAaILHOTO KOHTYpa KpyI/ioro
0CeCUMMETPHUYHOTO COTI/Ia MPY 3a/laHHbIX OrpaHuueHHsX. 3.6 OCOGEHHOCTH UMITY/TbCHBIX
XapaKTepUCTHUK LUITHIPEBLIX W Tape/byaThiX COTIesl.
Bcero 3a 7 cemecTp 108 34 17 17 74 100
Bcero no gucuun/inHe 108 34 17 17 74 100
3.2. AyAUTOPHBIN NPAaKTUKYM
Ne Oo0neM,
- /;_[ Homep U HAMME€HOBAdHHE pa3je/id JUCIUII/ITUHBI Tema NMPAKTHYE€CKOI'0 3aHATUA ayA.
gacoB
OrnipezenieHue yenbHbIX
1 |Pasgen 1. ®u3nuecKue MPUHIIUIIBI, OCHOBHEIE XapakrepucTux PJI pa3nnyHoro 3
MapaMeTphl U XapaKTePHUCTHUKH PAKETHBIX Ha3HaueHud
7 ABUraresen. Omnpepgenenue Tsaru kamepsl PJJ 4
Pa3/IMUHOIro Ha3HAueHUA
3 Paspen 2. Anamu3 pabotsl PII ¢ yueToMm peasbHBIX |AHAJUTHYECKWI MeTOZ pacyeTta 3
y'CJIOBI/Iﬁ TIPOTEKaHMs IpOoLeCCOoB. T€OpEeTHYECKHX [MapaMeTPOB P,Z[
HpOCl)I/II[I/IpOBaHI/Ie CBerBBYKOBOﬁ
4  |Pasgen 3. Corma pakeTHBIX JBUTaTesei. 4aCTU KPYyIJIOTO 0CeCUMMeTPUYHOI0 7
CoIuia
Bcero 3a 7 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep u HaiMeHOBaHuUe pa3jena Oonem,
CO}.'[ep)KaHI/le yqeﬁﬂoro 3a/ldaHUusA
n/n JAHUCIHUITI/THHBI qacoB
YrnybnenHast mpopaboTKa pas/iesioB Kypca 1o
1 |Pasgen 1. ®usnuecKre MPUHIINAIILI, OCHOBHBIE |KOHCIIEKTaM JIeKLIUH U PeKOMeHAyeMOU 15
IIapaMeTphbl U XapAKTePUCTUKKU PAKETHBIX JiTeparype
7 ABUTaTesIen. IIpopaboTKa MaTepraioB MpaKTHUUe CKUX 8
3aHATUU
yl"]'Iy'6JI6HHaH Hpopa60TKa pa3fgeyioB KypcCa 1o
3 KOHCIIeKTaM JIeKLIMi U peKoMeH/yeMoi 23
Pa3gen 2. AHanu3 pabotsl P/] ¢ yuetom jmTepaType . P a
peabHbIX YCJIOBI/Iﬁ MPpOTEKAHHS TIPOLIeCCOB.
4 Hpopa60TKa MaTepHra/IoB IMPAKTUYECKUX 4
3aHATUN
5 |Pa3pen 3. Comula pakeTHBIX ABUraTesei. [TpopaboTka MaTepranoB MPaKkTHUeCKUX 4
6 24853




 — 3aHATUN —
YrnybnenHast mpopaboTKa pas/iesioB Kypca 1o
6 KOHCITEKTaM JIEKI[M U peKOMeH/TyeMOou 20
UTeparype
Bcero 3a 7 cemectp 74
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJE/IN CEMECTPA
1/2/3(4/5| 6 [7/8/9/ 10 | 11|12 13 14 15 16 17
7 AP AP Konrtp.P. Oru.moI13 | IP | Bomnp. 3k3

YcnoBHbIe 0003HAUEHUS:

P — nuarHocTuueckasi paboTa;
Kourtp.P. — KoHTpoJibHast paboTa;
Borip. 3K3 — BOIIPOCHI K 3K3aMeHY;

Ortu. 1o I13 — oTUeT no npakTUUeCKOMY 3aJaHUIO.

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAMTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbI B
cnenyrommx ¢popmax:

[MarHoCTHYecKast pabora;
KOHTpOJ/IbHAs pabora;

BOIIPOCHI K 3K3aMeHY;

OTYeT MO0 MPaKTHYeCKOMY 3a/JaHHIO.

HpOME)KYTO‘lHaH dTTecTalud rMpoBOAUTCA B d)opMax:

9K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. lopodees. . OCHOBBI TeOpPUH TEIUIOBBIX PaKeTHLIX ABurareseil. Teopusi, pacuéT u
npoektrpoBanue. M.: M3g-so MI'TY um. H. 3. Baymana, 2014, 351. pec.

2. A. A. lopodeeB. OCHOBBI TEOPUHU TEIJIOBBIX PAaKeTHBIX JBUTaTeseil. Teopusi, pacuéT ¥ MpoeKTHpPOBaHUe.
M.: U3p-Bo MI'TY um. H. 3. baymana, 2014, s51. pec.

3. B. T. EpoxuH. Teopusi 1 IpOEKTHUPOBaHHE pakeTHbIX Apuraresei. CIT0.: Jlanb, 2015, 3/1. pec.

4. M. B. [To6poBobCcKUid. . ’KUAKOCTHBIE pakeTHbIe JBUrated. OCHOBBI POEKTUPOBaHMs. M.: M31-Bo
MI'TY um. H. 3. baymana, 2016, s51. pec.

5.2. JlorionHUTeIbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue U3gaHus:
1. Buraresb.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAITMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynznamenTanbHas 6ubnuoreka BITY «BOEHMEX» um. 1.®.
YCTUHORA;

2. https://urait.ru — I'maBHas — O6pa3oBaresibHas riardopma FOpaliT. 11 By30B U CCy30B.;

3. http://e.lanbook.com — DBC JlaHb.

CoBpeMeHHbIe TpodecCHoHaIbHBIE 6a3bl JaHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doua
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

WHbopmaliioHHbIe CTIpaBOYHbBIE CHCTEMBI:
1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOpTa/l TeXHUUECKOTO peryivpoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsranTIlntoc- vHGOpMaLMoHHbBIN TOpTa MpaBoBoi MHGOpMaLiu.

5.5. TTporpamMMHoOe obecrieueHue:
He Tpe0yeTcs.
5.6. 'apopmalioHHbIe TEXHOIOTHU:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITnakarsl NPUHLMNHA/IBHBIX CXeM pasInuHbIX PII;
2. TInakarsb! c 1306pakeHeM KOHCTPYKTUBHBIX CxeM 3/ieMeHTOB P/] ob11iero u crierjanpsHOTo Ha3HaYeHMs;
3. TIpernapupoBaHHbIe HaTypHbIE 00pa3lIbl OT/AENbHBIX 3/1eMeHTOB P/I..

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paboueli mporpaMme JUCIHTTHHbBI
TEOPUS PAKETHBIX JBUTATE/IEU

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda TEOPUSI PAKETHBIX JBUTATE/IEN sBnsercs AUCLMIVIMHON o06si3aTe/TbHOM
yactd 0/0ka 1 mporpammel TOATOTOBKU IO HaripaeieHnio 24.05.02 IIpoekmupoeaHue d8UAUUOHHbBIX U
pakemubix dgueamesell. [TUCLUIUIMHA peayn3yeTcs Ha (akyasreTe A PakeTHO-KOCMHUeCKOW TexHMKU BI'TY
"BOEHMEX" um. [].®. Ycrunora kadenpoit A8 IBUTATE/IN U DHEPT'OYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OTIK-5 criocobHoCTh pa3pabarhiBaTh (pU3MUeCcKWe W MaTeMaTUdecKue MOJETA WCC/IelyeMbIX TPOIeCcCOoB,
ABJIEHUH U OOBEKTOB, OTHOCSIIUXCA K MPOGeCcCHoHaNbHON cdepe NesTeTbHOCTH /IS PellleHUs WHXKeHEePHBIX

3ajau.

ConepkaHue [AUCLUIUIMHBI OXBaThIBaeT KDY BOMPOCOB, CBSI3aHHBIX C H3yUYeHHWEM TeOpHH, pacueTa u
TPOEKTUPOBAHUS PaKeTHBIX W DPeaKTUBHBIX ABHUraTesell Ha XWMHUUECKOM TOTUTMBE, TeHJeHLIU{ pa3BUTHS U
MyTell UX COBepIlIeHCTBOBaHUSI.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
¢ KOHTpOJbHas pabora;
¢ BOMPOCHI K 3K3aMEHY;
* OTYET M0 MPAKTUUECKOMY 3a/IaHHIO.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 9K3aMeH.

OO01jast  TPYyI0EMKOCTb OCBOEHHUSI [AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MpelyCMOTPEHbI JIeKIIMOHHbIe 3aHATHS (17 4.), mpaktuueckue 3aHsatus (17 u.), camocTosTesnsHas pabora
cryzeHrta (74 4).
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IIpunoxenue 2

K paboueii mporpaMme JUCIHTLTHHbI
TEOPUSI PAKETHBIX JBUTATE/IEU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,

OTBEAE€HHBIX Ha CaMOCTOATE/IbHYIO D

aboTy cTyzeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue padoThI PexomeHjyemas 1uTeparypa prm:{?éKOCTb’
Pazpen 1. ®usnyeckye NPUHLMILI, 0CHOBHBIE IapaMeTPhI U XapaKTepPHCTUKH PaKeTHBIX JBUrare/eii.
A. A. Jopodees. . OCHOBBI TeOPUU TETIJIOBLIX PaKeTHBIX
YrybrenHasi npopaboTKa pasfenoB | npurareneii. Teopusi, pacuéT U MPOEKTHPOBaHKe: M.:
Kypca 110 KOHCIeKTaM JeKLui 1 W3-80 MI'TY um. H. 3. Baymana, 2014 (1) 15
PeKOMeH/lyeMOii uTeparype b. T. Epoxus. Teopus u NpOeKTUPOBaHKEe PaKeTHBIX
nmeurareneii: CIT6.: Jlanb, 2015 (1, 2)
TIpopa6oTKa MaTepHaos M. B. [To6poBonbckuid. . JKUAKOCTHBIE paKeTHbIe
NPaKTHUeCKMX 3aHATHiL peuraresi. OCHOBBI IpoekTUpoBaHust: M.: U3a-Bo 8
MI'TY um. H. 3. baymana, 2016 (1, 6)
Wroro mno pasgeny 1 23
Pazpen 2. Ananu3 pabotsl P/l ¢ yueToM peanbHbBIX YC/I0BHI NPOTeKaHUs MPOLIECCOB.
Yry6neHHasi TpopaboTKa pa3zienos M. B. lo6poBosbCKuid. . 2KMJKOCTHBIE DaKeTHbIe
Kypca I0 KOHCIIeKTaM JIeKLH# 1 nurarenu. OCHOBBI POeKTUPOBaHus: M.: M31-Bo 23
PeKOMeH/lyeMoii iuTeparype MI'TY vm. H. 3. baymana, 2016 (3, 4)
A. A. lopodeeB. OCHOBBI TEOPHH TEIJIOBbIX PAKETHBIX
ITpopaGorka Mareprasios nsuraresieii. Teopusi, pacuéT ¥ mpoeKTUpoBaHue: M.: 4
HpaKTHYeCKMX 3aHATUN N3p-Bo MI'TY um. H. D. baymana, 2014 (2)
Wroro no pasgeny 2 27
Pa3pen 3. Comia pakeTHbBIX ABUraTe/ €.
ITpopa6oTKa MaTepuanos M. B. [1o6poBonbCKUid. . JKUAKOCTHBIE PAKETHBIE 4
TNpaKTUUYeCKHUX 3aHATUIM nsurarenu. OCHOBBI MpoeKTUpoBaHus: M.: M3a-Bo
MI'TY um. H. D. baymana, 2016 (2)
Yrny6renHas mpopaboTka PasAETOB | A A JTopodees. . OCHOBBI TEOPUH TETITIOBBIX PAKETHBIX
Kypca 110 KOHCIIEKTaM JIEKLIAK 1 neuraresieii. Teopust, pacuéT u poeKTUpoBanue: M.: 20
PEKOMEHTyEMOU JIUTEPAType U3g-Bo MI'TY um. H. 3. Baymana, 2014 (2)
Wroro no pasgeny 3 24
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IIpunoxenue 3
K paboueli mporpaMme JUCIHTLTHHbBI
TEOPHS PAKETHBIX JJBUTATEJIEV

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

e OTUYeT M0 MPaKTUUECKOMY 3a/]aHHI0;
e KOHTpO/BbHasi pabora;

e BOMPOCHI K IK3aMEHY;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpH NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

OTueT no NPaKTHYEeCKOMY 3a/JaHHI0

TTocsie moMyyeHUst UCXOZHBIX JIaHHBIX 0(DOPMIISIETCST OTUET C 00PAbOTKOM MCXOHBIX [JAHHbIX.
OL1eHrBaeTCst IPABUILHOCTD U a/IeKBATHOCT TOTyUeHHbBIX 3aBUCMMOCTEH, a TaK)Ke KaueCTBO 0(hOpPMIIeHHS
otueta. OTUeT MOAJIEXKUT 3aIlIUTe.
0 — oTueT He cJie/laH U He CAaH
10 — oTueT opopmsieH Ge3 OIIMOOK, HO He 3alIUIIeH
20 — otueT oopmiieH Oe3 OMIMOOK 1 3aILUIIIEH TPEeIoAaBaTe o

KontponbHas pabora

KonTponbHast paboTta coep>KUT ceMb 3aJad ¥ OLIeHUBAETCS C TIOMOIL[BIO CHCTEMBI OLIEHOK «3auTeHO»,
«He 3aUTeHO». «3auTeHO» BLICTABJISETCS TIPU NMPABUILHOM pellleHnH MATH U Oosiee 3ajiau KOHTPOILHON
paboThI.
KonTposbHble 3ajaun BXogAT B coctaB Y MK IWCHUANIIMHEL

Bonpocsl K 3K3amMeHy
1. Tsra Kamepbl paKETHOTO JIBUTATEJIs.
. BeiBog, hopMyrbl TATH KaMephl [BUTATesIs B IIyCTOTe.
. Taira kamepsI B atMocepe.
. Cocras/isioLLMe TIrM KaMepbl PAKEeTHOI'O IBUraTelIsl.
. BoipaxkeHue TArM KaMepbl uepe3 rasouHaMuyeckue QyHKLIUM.
. ¥Y[ie/bHBI UMITY/ILC KaMephl CTOpaHUs.
. Pacxopnbiit Komriekc Kamepsl P/I.
. TsroBb1il KOMILIEKC Kamepbl P/I.
. KonmruecTBeHHast OLleHKa JOKpPUTHYECKOM (03BYKOBOI) COCTaB/ISIFOLLIEN TATH.
10. KonnuecTBeHHast OLjeHKa CBePXKPUTUUYECKOH (CBEPX3BYKOBOI) COCTaB/ISIOIIEH TATH.
11. JIpoccenbHas XxapakTepucTUKa Kameps! PII.
12. PacxopHas xapakTepucTrka kamepsl P/I.
13. poccenbHasi XxapakTePUCTUKA PAKETHOTO JIBUTaTe/Isl.
14. PerynurpoBaHue TSTU 10 APOCCENBbHOM (pacXofHOW) XapakTepucTtuke PII.
15. BeicOTHas XapakTepucTUKa Kameps! PII.
16. BricOoTHas XapakTepuCTHKa UeaJbHOPEryJIMpyMOro COIUIa.
17. OnpefiesieHre ONTUMA/ILHOIO JlaB/IeHUs Ha Cpe3e HeperyJMpyeMoro CoIuia.
18. Xapakrepuctuka P/l 1o cocTaBy ToI/uBa.
19. Cuctembl k03 (DULMEHTOR [17Is1 OLIEHKH COBEpILIeHCTBa pabouero mpoiiecca B Kamepe P/I.
20. O611as hopMa ypaBHeHHs] COXpaHEHUs SHEPTUU MPUMEHUTETBLHO K Kamepe PII.
21. AHanUTUYeCKUN MeTOZ, pacueTa TeOpeTUUeCKHX rnapaMeTpoB PII.
22, T'padmrueckuii MeTof OTIpe/iesIeHHs] TeOpeTHUeCKUX rmapamMeTpoB PII.
23. I'pacpoananuTHUECKUI MeTO/, ONpefiesieHHsl TeopeTHUeCcKUX napameTpos P/I.
24. BnusiHue TernaooOMeHa Me>KIy KOMITOHEHTaMH TOTUIMBA B OaKax U OKpYy’Karollei cpe/ioi Ha UMITY/IbCHbIE
XapaKTepUCTUKY KaMepsbl.
25. He3zaBucumoe oxnaxzaeHue kamepsl P,
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26. PerenepatuBHoe oxyaxJeHue kamepsl P/1.

27. PaBHOBeCHOe /IBI>KeHHe Byx(a3Horo pabouero tesna 1o coruty P/I.

28. OTCyTCTBUE MeXaHUUeCKOro B3aMMOZeCTBUS MeXXAy (a3aMU U ero BMsHYE Ha UMITY/IbCHbIe
XapakTepucTuku PII.

29. OrcyTcTBHe Tersioo6MeHa MeXXy (hasaMy U ero B/WsIHYE Ha UMITY/IbCHbIe XapakTepucTuku P/I.
30. HepaBHOBeCHOe /IBWKeHHe AByX(a3sHoro pabouero teia 1o coruiy PII.

31. HapyuieHve n306apuyHOCTH TIPOLIECCOB B KaMepe CrOpaHusl.

32. BnvssHre HepaBHOMEPHOCTHU paclipe/ie/ieHysl KOMIIOHeHTOB TOIIMBA 10 cedyeHUto KaMmepsl P/] Ha
HMITYJIbCHbIEe XapaKTePUCTUKU.

33. HazHauenwe u tursl corien P, O61mye 3aaun mpoGUIMPOBaHUS COTIIA.

34. ABToMOgebHBIE U HEABTOMO/Ie/TbHBIE PEKUMBI Pab0THI COTLIA.

35. OnTUMa/IbHBIA pe>XUM pabOThI COIIA.

36. 'eoMeTpryecKre XapakKTepPUCTHUKU KPYIJIOr0 0CeCUMMETPUYHOro coruia (comia JlaBasns).

37. KosdduimenT pacxoga coria.

38. OcobeHHOCTH IPOGUIMPOBAHUS JO3BYKOBOM YaCTH KPYIVIOTO 0CECMMMEeTPHUYHOTO COTLIA.

39. ®usmnueckas KapTUHa TeueHMsl rasa B CBepX3ByKOBOM YacTH coria JlaBassi.

40. IToTepu Ha TpeHHe B CBEX3BYKOBOM YaCTH KPYI/IOTO 0CECUMMETPUYHOIO COTL/Ia.

41. TloTepu Ha paccesiHve B KPYIJIOM 0CeCUMMETPHUYHOM COIL/Ie.

42. [locTpoeHye ONTHMaIbHOIO KOHTypa CBEPX3BYKOBOM YaCTH COILIA 3aJldaHHOM MacChl.

43. IlocTpoeHHWe ONTUMAa/IBHOTO KOHTYPa CBEPX3BYKOBOM UaCTH COIJIa Ha 3a/laHHYIO CTeleHb pacilipeHusl.
44. ITocTpoeHHe ONTHMAaIBHOTO KOHTYPa CBEPX3BYKOBOM UaCTH COTI/Ia 3aJaHHOM [IHBI.

45. IlocTpoeHre ONTHMaNbHOTO KOHTYPa CBEPX3BYKOBOM UaCTH COII/Ia 3a/jJaHHOM MaccChl.

JK3aMeH

JK3aMeH MOXXeT MPOXOJUTh B BUZle TECTUPOBaHUSA (TOIBKO /1Sl [TOJTyUeHUs OLleHKU
«YZIOBJIETBOPUTE/LHO» ), MO0 OTBETOB Ha BOMPOCHI SK3aMeHal[MOHHOT0 OuseTa.
71 mony4eHusi OLeHKU «yJ0BI€TBOPUTELHO» OCTATOUHO TMPU BHITIOJIHEHUU TeCTUPOBaHKS IIPaBUILHO
oTBeTUTh Ha 60% Borpocos Tecta. [/1s1 rosry4yeHus 6osee BEICOKOI OLleHKH TpeOyeTcs c/jaTh 5K3aMeH, OTBevast
Ha BOTIPOCHI 3K3aMeHallMoHHOro Omsieta, B 9k3ameHaljoHHOM OusieTe ZiBa BOTIpoca M OJjHa 3aaya.
OteHrBaeTCs IPAaBUIBHOCTD PeIlieHus 3a/laud, a TAaKKe TI0/THOTa U TIPAaBU/ILHOCTB OTBETOB T10 OuMsIeTy.
O11eHKa «y/I0BJIETBOPUTETLHO»: TIPABU/IBHO pellieHa 3a/laua v MoJTHOTa OTBeTa Ha BOompock! bumera: 60-80% 1o
KaX[J,OMY BOIIPOCY.
OrleHKa «XOPOILIO»: MPAaBUILHO PellleHa 3a/iada v MoTHOTa OTBeTa Ha BOMpOCk! Ousieta: He MeHee 80% 110
KaX/IOMy BOIIPOCY.
O1ieHKa «OTJIMUHO»: TIPAaBU/ILHO pellleHa 3a/jaua U I0JIHOTa OTBETa Ha BOMPOCH Oumera: He MeHee 80% 110
KaX/IOMy BOIIPOCY, OTBETHI Ha 2-3 [JOMOJHUTE/IbHBIX BOMIPOCA U3 CITMCKA CO CTEeNeHbI0 MOTHOTHI OTBeTa He
MeHee 50% 110 KX 0My.
[1py HeBBINIOJTHEHHMY HU OJHOT'O U3 BhILLIENIEPeUHCIeHHBIX YCI0BUM, CTYEHT MoIyJaeT OLeHKY
"Hey0B/IETBOPUTEJILHO".
OK3amMeHalMOHHBIe OUTeTHl BXOAAT B cocTaB Y MK JUCLIUTITHHEI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3/jesioB U
JUJAKTHYECKNX eJHHMHIL]

BCEI'O

AyauTopHbIe
3aHATHA B
KOHTAaKTHOM

dopme

BCETO
Jlekuu
IIpakTHueckue
3aHATUA

CamMocTonaTe/lbHana
padoTa cTyaeHToB

dopmupyemas
KomieTeHus, %

OIIK-5

HANMMEHOBAHUE
OLIEHOYHOTI'O CPEJCTBA

Pa3pen 1. ®usnueckye NpUHLMIBI,
OCHOBHBIe MapaMeTpbl U
XapaKTePUCTUKHU PaKeTHBIX
JBUTaTesIe.

37

14 7 7

23

KonTpossHas
pabora,
Bompocs! K
9K3aMeHY,
Otuer 1o
TPAKTUYECKOMY
3aJJaHNIO

Paspen 2. Ananm3 pa6otsi PJJ c
y4eToM peaIbHbIX YCI0BHH
NPOTeKaHHUs POLeCCOB.

33

27

35

KourtponbHas
pabora,
Bormpocs! K
JK3aMeHy,
Ortuet 1o
MpaKTUUeCKOMY
3a/laHUI0

Paspen 3. Conia pakeTHBIX
JBUraTesIeH.

38

14 7 7

24

35

KontposnsHas
pabora,
Bompoce K
5K3aMeHy

Bcero 3a 7 cemectp

108

34 | 17 17

74

100

Bcero no gucouniuHe

108

34 | 17 17

74

100

14
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Kputepuu oneHuBaHus

OIIK-5

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Bonpocbl omKkpbimoz2o muna:

YKa)kyTe BeJIMYMHY MUHUMA/IbHOTO COOTHOLIEHUST MeXX Y TUIOLaIbI0 KAMephI CrOPaHuUs
U TUIOIIA/IbI0 KPUTHUECKOTO ceueHusi B Kamepe JKPJI a1st obecrieueHus n300apHBIX
YCJIOBUM NPOTeKaHWs1 BHYTPUKaMepHBIX IpoLieccoB? [laiiTe pa3BepHYThINM OTBET.

Kak 1o BHeIlIHMM reoMeTpUYeCKUM COOTHOLIIEHHUSIM OIpeZie/IUTh Ha3HaueHUe KaMephl
JKP]I pakeTbI-HOCUTEJISA?

Kakoti ¢akTop onpeziensieT ueanbHy0 CKOPOCTh paKeThl ITPU pa3HbIX JBUTATe/sX.
Bribepute npaBU/bHBIN OTBET U 000CHYTe Balll BEIOOD.

po/, TOIIMBA;
yZAeNbHbIA UMITYJIBC;
macca JIBurare’is;

3amac TOIIMBA.
Kakomy k03¢ ¢uiieHTy COOTBETCTBYIOT IIpe/iCTaB/IeHHbIe BbIpaKeHUsI?

1
T . 2
a)( 2 )k—l * 1+?‘La .
k+1 Ay

Sp,u;mcp 6P3a1{p
0)1+ P-F. + P-F,

Kaxkast 13 HKernpuBeIEHHBIX GOPMYJ /7St OTIPeZie/IeHUs Ve TbHOTO UMITY/IbCa KaMephl
JKPII nepBotii cTyreHu He BepHa. [IpuBejuTe apryMeHThbl, 000 CHOBBIBAIOIIIME Balll
BBLIOOP.

JRT P,F,
lys = &(Aep)z() T

Jﬁ(i)z(ﬂ—l] PiF,

n+1
P,Fa Py
L, = W, + —52 (1 — 2%,
ya a PaF*Wa( P, ’
|

ya = Bxe(h) *xz(Ay)

B;

Ha puicyHKe TipeficTaB/ieHa cXxeMa MPUCTEHOYHOTO CJI0ST /ISl BHYTPEHHEro OXJIaX/[eHuUsl.
Ykaxkure 1upy, KoTopasi yka3biBaeT Ha repudepuiinbie hopcyHku. [TosicHuTe ux
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Ne 2

Ne 3

Ha3HaueHwue.

Ha pucyHnke nipesicTaB/ieHa cxeMa IPUCTEHOYHOTO CJI10s1 /111 BHYTPEHHEr0
oxXNaxeHus. YKakuTe 1udpy, KoTopasi yKa3biBaeT Ha I10siCa 3aBeChl.
ITosicHUTE € Ha3HaUeHUe.

)

Fosk
e B

N

A YW
TR

KakuM CBOHCTBOM /10/DKeH 00/1a/iaTh TeIUIO3aIUTHBINA C/IOH?

YTo Takoe «reOMeTpUYeCKasi CTeleHb PACIIMPEHUs] COTIIa» ?

Kak U3MeHHUTCsl CKOPOCTh MCTeUeHHs pabouero Tesia U3 COTia Ha KPUTUUYECKOM PEXKUMe
TIpY TIOBBIIIIEHUN JIaBIeHUs] OKpYKatoltleld cpenpl? [akite pa3BépHYTHIM 000CHOBAaHHBIM
OTBeT.

Bonpocbl 3akpbimoeo muna:

Bribeperte oiiH WM HECKOBLKO TIPAaBU/TBHBIX OTBETOB:

JKuKOCTHOM pakeTHBIN JBUTaTesb Majloi TSATH — 3TO PaKeTHbIN ABUraTeslb C TITOU:
A)0,01...1600 H
b) 1...160000 H

B)1...1600 H
CooTHOLIeHre CKOPOCTH BIpbICKa TOrMBa B KC K CKOPOCTH MCTeKaroLero rmoTokKa
pabouero Tesa Ha cpe3e coria wl/wa:

A) <1
B) >1
B)“°1
Ha pucyHke n300pakeHbl Pa3/IMUHbIe THITHI COTIENT KAMEDHI JIBUTaTeIsl.
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CooTHecHTe TUI COIJIa Ha WJIFOCTPaLiMM C Ha3BaHUEM:
1. paZiny CHO-KOHWYECKOEe COTLI0
2. KOHMUECKOe COIlIO

3. coruio BuroimHckoro

a)

ex

Fu

0)

R

e B >KHMZKOCTHOM pakeTHOM JBuraresie 6e3 J0)KUraHUs FeHepPaTOPHOro rasa
TSITa ABUrarens PAp paBHa:
1) Pnae= Px+ Prr
2) P =Pk
3) PaB=Pk-Prr
Ne 5

Ha pucyHke u3o0pakeHa cxeMa Hapy»kHOTO oxyiaxaeHus JKP/I.
CooTHecuTe Ha3BaHUe 37eMeHTa U LUGPY, yKa3aHHYI0 Ha CXeme
HapYy’>KHOTO OXJIaXKAEeHUSI:
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l'oproaee \* OKHCIHTEE
.J —

A — dbopcyHouHas rosioBKa
b — BBIXOHOM KOJ/IEKTOD
B — Bx0HOM KOJI/IEKTOD
I' — oxnakparoWyi TpakT

Ne 6 C TouKM 3peHus ipeobpa30BaHUs XUMHUECKOW SHEPIUU, HAWTYUIIIUM OyZIeT TO TOTUTHBO,
B COCTaBe MPOJYKTOB CrOPaHUs KOTOPOTO CO/IEPXKUTCS OorbIIie:

- MHOT'OATOMHBEIX I'd30B
- MHOTOATOMHBIX U Md/IOATOMHBIX I'd30B

- OZITHOATOMHBIX M MaJI0ATOMHBIX T'a30B
Ne 7
B kamepe pakeTHOro JBuraresisi, paboTaroILero Ha TOTIUBE

«yTJIEBO/IOPO/IHOE TOPIOUee+KUCIOPO», KOIDPUIIUEHT H30bITKA
OKHC/IATEJIS &

Ne 8 Ha nipe/icTaB/ieHHO# cXeMe KaMepbl PaKeTHOTO /IBUraTesisi C pa3HOM JI/TMHOM Coria
YKa>KUTEe BApPUAHT COILJIa, KOTOPbIK OyaeT 6osiee BBIFOAHO UCIOIB30BaTh IPHU pabore y
3emsid. OTBeT 0OOCHYHTe.

Ne S st mpoduIMpoBaHHbIX COTIe/ OTTACHOCThL OTPhIBA IMTOTPAHUUHOTO CJI0sI OT CTEHKU COTLIa
BO3HHUKAET B C/Tyyae, KOT/la OTHOIIIeHHe AaByieHuti Pa/PH paBHO:

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

0,4...0,5

Ne 10 Ha npencraBienHOM rpaduke yKa)KuTe KPUBYIO, ITPE/CTABIISIONIYIO YAeTbHbBIN UMITY/TbC
Iyo:
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A) JKP/I OTKpBITOU CXEMBI;

b) JKP[] 3aKkprITOl CXEMBI;

B) KaMephbl pPaKeTHOT'O ABUTdATeJIs;

v ’!\ Iyo
|

‘I'xlum.

."Jh
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