MMHOBPHAYKHW POCCHHA

(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOLECCHI TEIVNIOOBMEHA B PAKETHBIX ABUTI'ATEJIAX

HamnpasyieHnue/cnenaaibHOCTb
MOATOTOBKU

Cnenuanusanusa/npoduab/nporpaMma

MOAroTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust

®dopma 00ydeHHUs

dakynsTeT

Beinyckaroman Kadeapa

Kadeapa-pa3padorunk paboueit

24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH

HDOEKT[/]DOB&HI/IC PAaKeTHBIX }I[Bl/ll"aTe.I'leﬁ TBepAoro Tor/JinBa

Cnenpanurer

OuHnas

A PakeTHO-KOCMHY€CKOH TeXHUKH

A8 IBUT'ATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX
ATITTAPATOB

A8 IBUT'ATE/IN 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX

NporpaMMabl AIITITAPATOB
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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 1 DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTIAPATOB
CaBuenko ['puropuii bopucosuy, crapiuii npernosiasaTeib

[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
ITPOECCHI TEIVIOOBMEHA B PAKETHBIX IBAT'ATEJ/IAX

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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

I[ICK-3.4 — crocoOHOCTh TPOBOAMWTL PACUEThl TIPOLIECCOB B DPAKeTHBIX JBHUraTe/sX, IPOYHOCTH U
HaJ&KHOCTHU U3ZleJIUi U UX COCTaBHBIX 3/1IeMEHTOB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:

IICK-3.4

3HAHUA:
— OCHOBHBIE TIOHATUA TeOpHUU TerjioMaccoobMeHa u MOrpdHUYHOr0 CJjiodd, OCHOBHBbIE TIOAXOABI K

TMMOCTPOEHUIO MO,E[E]leﬁ AJIs1 OTIMCaHKM TPOoLeCcCoB TeruiomaccoobMeHa B PaKeTHBIX ABUTraTeJIAX;
— MeTO/bI pacqéTa TeryioMaccoobMeHa B PaKeTHBIX ABUTaTe/IAX;;

YMeHUs:
T0J/Tb30BAThCSI  COBPEMEHHBIMH BBIUMCUTENbHBIMUA TIaKeTaMd [l TIPOBeIeHUs] KOMITbIOTE@PHBIX

BBIUMC/IEHUN rporeccoB TerioMaccoobMeHa B PakKeTHBIX ABUIATEJIAX;;

HABbIKU:
TIOCTAHOBKU HCC/1e40BaTe/IbCKUX 3a[d4, IM/IdaHMPOBaHWEM U TIPpOBEAEHHEM BBIQHCHEHHﬁ, dHa/IM30M U

000011IeH1EeM Pe3y/IbTaTOB MO/e/TMPOBAHUS TIPOLIECCOB TET/IOMacCOOOMeHa B PaKeTHBIX [IBUTATeJIsIX;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HOucuynmnaa ITIPOOECCHI TEINIOOBMEHA B PAKETHbBIX IBUTATEJIAX siBnsietcst
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
TIOJITOTOBKHU 110 HarpaBenuto 24.05.02 I[IpoekmupogaHue aguayuoHHbIX U paKemHbix oguzamesetl.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
AJSPOI'A30JMUHAMMKA, YCTPOMCTBO ¥ ®YHKIIMOHUPOBAHUE JIETATEJIBHBIX
ATITIAPATOB, PACUET TBEPJOTOIUIMBHBIX PAKETHBIX JBUTATE/IEN, XUMWYECKAS
TEPMOIMHAMUWKA " TEOPUSA TOPEHUSA, ®U3UKA, TEPMOAVMHAMWMKA, BBICIIIAA
MATEMATHUKA, TEOPUA PAKETHBIX I[BHFATEHEﬁ, TEIIVIOITEPEJJAYA.

CopepkaHWe [JUCLUIVIMHBI ~ SIBJISIETCST OCHOBOM Asigs  ocBoeHusi auctumuimd:  JBUTATEJIN
ABYXCPEJHbBIX AIIITIAPATOB, OHNEHKA COCTOsSHUSI N ITAPAMETPOB CJ/IOXHBIX
TEXHUYECKUX CUCTEM, IIEPCIIEKTUBHBIE 1Y HA TBEPAOM TOIIVIUBE, ITOAI'OTOBKA
K IPOIEAYPE 3AIIUTHI W 3AIIUTA BBIITYCKHON KBAJIM®UKAIIMOHHOWM PABOTHI,
PACUYET U ITPOEKTUPOBAHUE AT'PET'ATOB BP/.

Hpe,ELBapI/ITGIIbeIe KOMIIeTeHILIH, CCI)OPMI/IPOBEIHHI:IE y 06yqa}0Lueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

¢ OIIK-1 — CrniocobeH MpUMEeHSITh €CTeCTBeHHOHAYUHbIE U 00IIeMHKEeHEPHBIe U SKCIIEPUMEHTATbHOTO
WCCIIeloBaHMA JJ1s1 PellleHHs] MH)KeHEepHBIX 3a/jau NpodecCroHaTbHOM 1eATeIbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MareMaTrueckKre MOJIe/d UCCIelyeMbIX TTPOLIeCCOoB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K MTPOGheCCUOHATbHOM cdepe AesTeIbHOCTH /IS PelleHuUs
WH)XeHEepPHBIX 3a/iau

¢ OIIK-6 — CrniocobeH oCyIecTBAATh KPUTUUECKUI aHAMN3 HAYYHBIX [JOCTHXKEHUH B 06/1acTu
aBUALMOHHOMN U paKeTHO-KOCMUUECKON TeXHUKU

¢ TICK-3.4 — CrniocobeH MpoBOIUTE PAaCUETHI MPOL[ECCOB B PAKETHBIX [[BUTATE/ISIX, IPOUHOCTH U
HaJ&KHOCTHY U3/leJIUi M UX COCTaBHBIX 3/IeMEHTOB

¢ TICK-3.5 — CrniocobeH npoBOAUTE IMOMCK, CHCTEMAaTU3UPOBATh U aHA/IM3UPOBaTh HH(GOPMALIHIO 110
KOHCTPYKTUBHBIM U CXEMHBIM peIlIeHUsIM CyL[eCTBYIOIIel PaKeTHO-KOCMUUeCKOM TeEXHUKHU U UX
3JIEMEHTOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme
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Pazpen 1. Oc TH TeI1000! B JKPJl, BPJl u PATT. ®akropsl, BAUsIOLIE HA
5 9 Ternoo6meH B PJI. TemooTaua npu GOJIBLIMX CKOPOCTSIX NMOTOKA. Teriootaya B 36 17 10 7 19 25

paspeskeHHbIX rasax. TerniooT/aua B XMMUUeCKH pearupyloLiux notokax. I'jpoauHamMuka 1
Ter1000MeH B KaHalax PyballKy OX/TaXKeHHsI.

Paspen 2. Tennoo6men B JKP/I. Pacuer koHBeKTUBHOTO TeryioobmeHa B XKPI. JTyuncreii
5 9 Terioo6meH B kamepe JKP/I. Tenno3sammra creHOK Kamepsl cropanust JKPJ]. TToBepouHbiIii 36 17 8 9 19 25
pacuet oxJax/eHus Kamepol JKP/I.

Paszpen 3. Tennoo6men B PATT. Teuenue rasa B KaHasle 3apsifia TBePJOro TOIUIMBA.
TazoauHamuueckue nporieccsl B PATT. HecranmoHapHsiii Teroo6men B PIATT.

5 9 PaguaiionHslit Terioo6meH B PITT. B3anmoyeiicTBre ra3oBbIX IIOTOKOB C 36 17 8 9 19 25
KOHCTPYKLIMOHHbIMU MaTtepuanamu B PITT. Terodusuueckre XxapakKTepUCTUKH MaTepUasioB
B P/ITT. Tennosas 3aumra B PIITT, pacuer TerioBoi 3aluTel.

5 9 Pa3pen 4. Tenioodmen B BP]I. Tepmora3soauHamuueckuii pacuet TP, TPAD, TPO/I. 36 17 8 9 19 25
Bcero 3a 9 cemecTp 144 68 34 34 76 100
Bcero no gucuuniMHe 144 68 34 34 76 100

3.2. AyATOPHBII NPAaKTUKYM

Ne Homep v HaiMeHOBaHHe pa3jesia Oobem,
. e — Tema npakTHUecKoro 3aHATUSA aym. 9acon
1 Pasgen 1. OcobeHHOCTH TernnooTaaya B BEICOKOTEMITEPATYPHBIX -
terioodmena B JKP/I, BPII u POATT. |mpoTouHsix ycrpoicTBax thna KC u I'T.
2 |Pa3zpen 2. TernoobmeH B XKP/I. TerioBoii pacueT Kamepbl cropanusi JKPI 9
3 |Pazgen 3. Teruioobmen B PIITT. TernnoBoit pacuet kamepsl P/ITT. 9
4  [Pasgen 4. Termoobmen B BPII. TertoBoii pacueT Kamepsl BP/I. 9
Bcero 3a 9 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Hapﬂla(:r{f)[;:ﬂne Copep)xaHue yueOHOro 3aiaHus Obrew,
n/n 4acoB

pa3jena AMCIUIVIHHBI

Pazgen 1. OcobenHocTH
1  |renmoobmena B JKPII,
BP/l u PATT.

W3yueHne ripeyCMOTPEHHBIX MPOrPaMMOi AUJaKTUUe CKUX eHHL]

o o 19
T10 KOHCIIeKTaM JIeKLIUi1 ¥ peKOMeH/lyeMol IuTeparype.

VI3yueHue IIpe[yCMOTPEHHBIX IPOrPaMMOM AWJAKTUUE CKUX eUHU
Pasgen 2. Terioobmex Y PEAY P porp AR AMHAL

2 B XKPIT T10 KOHCIIeKTaM JIEKL[1I 1 PeKOMeH/1yeMOii IuTeparype. 19
) BeironiHeHWe pacueTHO-rpauueckoi paboThl.
V3y4yeHue nipelyCMOTPeHHBIX TIPOTPaMMOM AUJAKTHUeCKUX eJUHA
Pasgen 3. Terioobmen Y PEAY D porp AN AHHAR
3 5 PIITT T10 KOHCIIEKTaM JIeKL{UM U peKOMeH/lyeMOU JinTeparype. 19
’ BeironiHeHWe pacueTHO-rpauueckoi paboThI.
V3yyeHue nipelyCMOTPEHHBIX TIPOTPaMMOM AUJAKTHUECKUX eJUHA
Pasgen 4. TeriooomeH Y PEAY D! porp A FHIHAT
4 5 BPII 10 KOHCTEKTaM JIeKLIUM U PeKOMeH/lyeMOU JiuTepaType. 19
' BeirosiHeHWe pacueTHO-rpaguueckoi paboThl.
Bcero 3a 9 cemectp 76
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TI CEMECTPA
1[2[3[4] 5 |6 9 10 [11[12] 13 [14] 15 [16 17
9 TekK | IP PI'P, TekK | /IP PIP| | TexK |[IP| PI'P, Bomp. k3

Ycii0BHBIe 0003HAYCHUSA:

P — nuarHocTUueckasi paboTa;

TekK — BOIpPOCHI [/151 TEKYILIETO KOHTPOJIS;
PI'P — pacueTHO-rpacduueckast pabora;
Bomnp. OK3 — BONIPOCHI K 3K3aMeHy.

TEKyLuHﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYI€HTOB IIPOBOJWUTCA B IVUCKPETHLIE BpEMEHHBIE MHTEPBAJ/IbI B

cnenyronumx hopMax:
e HArHOCTUYECKasi paboTa;

BOIIPOCHI /17151 TEKYILIeT0 KOHTPOJIS;

[ ]
e pacueTHO-rpaduueckasi pabora;
[ ]

BOIIPOCEHI K 3K3aM€eHY.

IIpomexxyTouHas arTecranus IIPOBOJUTCS B hopMax:

¢ S5K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. Illumkos, C. [. ITaauH, B. B. PymsHueB. . Paboure nporjecchl B paKeTHBIX IBUTATe/ISIX TBEPZAOTO
TorvBa. M.: MawmHocTtpoenue, 1989, 16 k3.
2. A. M. T'yGeprog, B. B. MupoHoB, /I. M. Bopucos. . ['a3oquHaMuuecKye v TeroQu3nueCKUe TPOLIeCChI
B pakeTHBIX IBUTaTesIsiX TBEPAOro Torivea. M.: MaiumHoctpoenue, 2004, 9 3k3.
3. B. B. O6HocoB, B. A. CopokuH, JI. C. SIHOBCKHiA. . KOHCTPYKILIYSI ¥ POEKTUPOBAaHKE KOMOMHHUPOBAHHbIX
PakeTHBIX JBUraTesiell Ha TBepAoM Toruvee. M.: M3a-Bo MI'TY um. H. 3. baymana, 2012, s51. pec.
4. b. T. EpoxuH. Teopusi ¥ IpoeKTUpOBaHUe pakeTHbIX Aurareseil. CI16.: Jlanb, 2015, 371. pec.
5. B. A. T'puropses, [I. C. Kanabyxos, B. C. 3axapueHko. . OCHOBbI TEOPHH, PaCUéTa U MPOEKTHPOBAHHUS
BO3JYLIIHO-peaKTUBHBIX ABuraresei . Camapa: Caml'y, 2021, 351. pec.
6. B. B. Kynarun, B. C. Ky3eMuues. . Teopusi, pacueT ¥ POeKTUPOBaHNe aBUAIIMOHHBIX ABUTaTeIel U
SHepreTUUYeCKUX YCTaHOBOK. M.: MaimHocTpoeHue, 2017, 351. pec.
7. B. M. Akumos, B. W. bakynes, P. UI. Kyp3uHep. . Teopust ¥ pacyéT BO3yLLIHO-PEAKTHUBHBIX JBUTATeeM.
M.: MamHocTpoenue, 1987, 15 3ks.
8.I.T" TI'axyn, B. W. Baynun, B. A. BonoguH. . KOHCTpyKLMS ¥ TIPOEKTHPOBaHUE XKUJIKOCTHBIX PAKeTHBIX
nsuratesieit. M.: MamuHocTpoenue, 1989, 24 5k3.
9. N. X. ®axpytauHoB, A. B. KoTenbHUKOB. . KOHCTPYKLIMS M MPOEKTHPOBaHUe PaKeTHBIX JBUraTesiei
TBEpJOro TorimBa. M.: MammHocTpoenue, 1987, 38 sks.
10. M. B. TobpoBobCKuii. . KMIKOCTHbIE pakeTHbIe ABuUraread. OCHOBBI IIPOeKTHpoBaHus. M.: M31-Bo
MI'TY um. H. 5. baymana, 2016, s51. pec.
11. ¥O. B. AnuckeBuy, A. A. JleBuxuH. . OcHOBBI ycTpoiictBa 1 Teopuu JKPI. CI16.5I'TY "BOEHMEX"
uM. [I. @. YctuHoga, 2016, 35. pec.
12. FO. B. AnuckeBuy, A. A. JleBuxuH. . OcHOBBI ycTpotictBa v Teopuu JKPI. CI16. BT TY "BOEHMEX"
uMm. [1. ®. YctuHoBa, 2016, 26 3K3.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
1. T. H. A6bpamoswu. [TpukiaaHas razosas fuHaMuka. BI'TY "BOEHMEX" um. [T. ©. YcTHHOBa, , 2 9K3.
5.3. [lepuoguueckue U3gaHusi:

1. IBurares;
2. EcTecTBeHHbIe ¥ TeXHUYECKHe HayKU.

5.4. TTepeueHb peCcypCoB MHPOPMALIOHHO-TeIeKOMMYHHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /1S
OCBOEHMsI TUCLIUIITUHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://urait.ru — I'maBHast — O6pa3oBarenbHas niathopma FOpaiit. [{7ist By30B 1 CCy30B.;
2. http://library.voenmeh.ru/jirbis2 — ®yHnamenTansHas 6udaroreka BI'TY «BOEHMEX» um. /1.®.
YctuHOBa.

CoBpeMeHHbIe TPoQeCcCHOHaBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatjnoHansHas ssekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6rbaoTeka Poccutickoro doHza
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAHUH.

VHbopMal[oHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — ViHbOPMalMOHHBIN TIOPTa TEXHUYECKOTO peryavpoBaHusi: HopMmel, ipaBuia, CTaHAapThI
Pd;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBeHHoM reHepaiuu BI'TY "BOEHMEX" um. 1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsrantlLntoc- nH(OpMaIioHHbIH ITOpTa ITPaBOBOM MH(POPMALUH.

5.5. TIporpaMMHOe obecrieueHue:

He TpebyeTcsl.



5.6. 'adopmaliioHHBIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBa.



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. lHTepakTHBHas JOCKa.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
IIPOLIECCHI TEINIOOBMEHA B PAKETHBIX IBUT'ATEISIX

AnHoTanusa paboueii nporpaMMsl

Oucuyminaa ITPOLOECCBHI TEIVNIOOBMEHA B PAKETHBIX JIBUTATE/IAX saBnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
MOATOTOBKK 10 Harpaenenuio 24.05.02 IIpoekmupoeaHue deUAUUOHHbIX U paxkemHbiX Ogueamesnell.
MucuurnvHa peanu3syeTcs Ha Qakynbrete A PaketHO-KocMuueckodt Texanku BI'TY "BOEHMEX" um. [1.®.
Ycrunosa kadenpoit A8 [IBUTATE/IU 1 DHEPT'OYCTAHOBKMU JIETATEJIEHBIX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-3.4 criocobHOCTb MPOBOAUThL PACUETHI MPOLIECCOB B PAaKeTHBIX [JBUIATE/IAX, MPOYHOCTH M HAAEKHOCTH
W3[e/Ui U UX COCTaBHBIX 3IEMEHTOB.

Cojep>kaHrie TUCLIMTUIMHBI OXBATBIBAET KPYT BOMPOCOB, CBA3aHHBIX C TIPHOOpETEHNEM HABBIKOB M YMEHUH T10
MaTeMaThu4yeCKOMY MOZeTMPOBAHHUIO TeIJIOBbIX U

ra3ofHaMUYeCKUX TIPOL[eCCOB B  DAKeTHBIX JBWraresnsxX, (OpPMHpDOBaHHWE  HAyYHO-TEXHUUECKOTO
MHPOBO33pEHHST Ha OCHOBE 3HaHHs 0COOEHHOCTEH CIOKHBIX TEXHHUECKUX CUCTEM, BOCTIUTAHUE TEXHUUECKOU

KYJIBTYPBI.
[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
e BOMPOCHI /|15 TEKYIIETO KOHTPOJIS;
e pacueTHo-rpaduueckasi pabora;
e BOMPOCHI K 9K3aMEHY.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OOmias TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpaMMoW JUCIUMJIHHEL
TpelyCMOTPeHbI JIeK[IMOHHbIe 3aHATHS (34 4.), mpakTudeckue 3aHsaTHs (34 W.), camocTosiTenbHast paborta
ctyzeHrta (76 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
IIPOLIECCHI TEINIOOBMEHA B PAKETHBIX IBUTI'ATEISIX

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCcTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATHM, U 76 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoTbI

PekoMeHpyemMasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. Ocobennoctu Temiooomena B JKPII, BPII u PATT.

V3yueHue rpeslyCMOTpEHHbIX
MIPOrpaMMOi JU/laKTUYeCKUX eUHUL] IO
KOHCIIeKTaM JIeKLIUI U peKOMeHlyeMoi
JTeparype.

HO. B. Anunckesuu, A. A. JleBuxuH. . OCHOBBI
ycrpoiictBa u Teopun KP/I: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcruHoga, 2016 (1-6)
b. T. Epoxun. Teopus u mpoeKTUpOBaHMe
pakeTHbIX gBurareneii: CI16.: Jlaus, 2015 (10-14)
I". H. AbpamoBuu. ITpuknazgHas rasoast
avHamuka: BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, (1-19)

B. B. Kynarun, B. C. Ky3bmuues. . Teopus,
pacueT U MPOeKTUPOBaHME aBUALIMOHHBIX
JBUTaTe/iell U SHepreTUYeCcKrUx YCTaHOBOK: M.:
MammumHocTtpoenue, 2017 (6-8)

HO. B. Anuckesuu, A. A. JleBuxuH. . OCHOBBI
ycrpoiictBa u Teopun JKP/I: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcruHoga, 2016 (1-6)
M. B. [1o6poBoibCKuii. . JKUIKOCTHBIE PAKETHBIE
asuraresi. OCHOBBI IpOeKTUpOBaHus: M.: 13p-
Bo MI'TY um. H. 3. Baymana, 2016 (15-19)
N. X. ®axpytnuHos, A. B. KoTe/IbHUKOB. .
KoHCTpyK1j1st ¥ IPOEKTUPOBaHUE PAKeTHBIX
JiBUTaTesieit TBEpOro TorMBa: M.:
MarmmmHoctpoenue, 1987 (8-10)

19

Htoro

no pasgeny 1

19

Paspen 2. Tensiooomen B JKP/I.

V3yueHue rpeslyCMOTpeHHbIX
MIpOrpaMMoi Ju/laKTUYeCKUX eJUHUL] TI0
KOHCIIeKTaM JIeKLIUI U peKOMeHlyeMOoun
nuTeparype. BeInonHeHne pacueTHO-
rpaduueckoi paboThI.

HO. B. AnuckeBuy, A. A. JleBuxuH. . OCHOBBI
ycrpotictBa u Teopun JKP/I: CITI6.BI'TY
"BOEHMEX" um. [I. @. YctrHoBa, 2016 (1-8)
M. B. To6poBonbckuid. . )KUIKOCTHEIE PaKETHBIE
napurareni. OCHOBBI NpOeKTUpoBaHus: M.: M3a-
Bo MI'TY um. H. 3. Baymana, 2016 (8-16)

I. I. I'axyn, B. 1. baynun, B. A. BonoguH. .
KoHCTpyK1Usl ¥ MPOEKTUPOBaHUE >KUJKOCTHBIX
pakeTHBIX JBUrareseii: M.: MammHocTpoeHue,
1989 (8-16)

19

Wtoro

I10 pasgeny 2

19

Pa3pen 3. Temiooomen B PATT.

W3yueHue ripeyCMOTPEHHBIX
MPOrpamMMOH TUAAKTUUECKUX eIUHUI] [0
KOHCIIeKTaM JIeKIIUM U peKOMeHTyeMoi

A. M. T'y6eptos, B. B. Muponog, [I. M. Bopucog.
. l'azopuHaMuueckue U Teruiohr3uyecKue
TIPOLIECCHI B paKeTHBIX JABUraTessIX TBEPAOTo
torutiBa: M.: MarmmHoctpoenue, 2004 (1-16)

19

12
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nuTepartype. BrInonHeHe pacueTHO-
rpaduueckoii paboThI.

A. A. lllvukos, C. [. ITanuy, b. B. Pymsanies. .
Pabouwrie mpo1[eCChl B PAKETHBIX J[BUTATENIAX
TBEpAOro toryimBa: M.: MammHocTtpoeHnue, 1989
(7-24)

b. B. O6HocoB, B. A. CopokuH, JI. C. STHOBCKUI.
. KOHCTpyK1Msl 1 NpOeKTUpOBaHue
KOMOWHHMPOBAHHBIX PAKeTHBIX JIBUTATeNel Ha
TBepzoM torvuBe: M.: 3p-so MI'TY um. H. 3.
Baymana, 2012 (1-10)

. X. ®axpytnuHos, A. B. KoTe/bHUKOB. .
KoHcTpyKIMs ¥ IpoeKTUpOBaHue paKeTHBIX
[IBUTaTesieit TBEPOro TormBa: M.:
MammHoctpoenwne, 1987 (1-14)

Wroro o pasgeny 3 19
Paspen 4. Tensiooomen B BP/I.
B. A. T'puropses, 1. C. Kanabyxos, B. C.
N3yuenue nipeyCMOTpeHHbIX 3axapueHKo. . OCHOBBI TeopuH, pacuéra u
MpOrpamMMoi JUAAKTHUYeCKUX eJUHUL] [0 TPOEKTUPOBAHUS BO3/YIITHO-PEAKTUBHBIX
KOHCTIeKTaM JIeKLIUM U peKOMeHTyeMoi neuraresieit : Camapa: CamI'y, 2021 (14-20) 19
nureparype. BeirnosiHeHre pacyeTHO- B. M. Akumos, B. U. bakynes, P. Y. Kyp3sunep. .
rpacduueckor paboThI. Teopust ¥ pacuéT BO3AYIITHO-PEAKTUBHBIX
asuraresieii: M.: MammHoctpoenue, 1987 (12-20)
Wrtoro no pa3geny 4 19
13 27547




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
IIPOLECCBHI TEINIOOEMEHA B PAKETHBIX IBUTATE/ISAX

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
e pacueTHo-rpacduueckasi pabora;

e BOMPOCHI K IK3aMEHY;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

Bonpocs! ans TeKylero KOHTpoJis

Bornpocsl no pa3zeny rnpefHa3HayeHbl /151 KOHTPOJISI TEKYLLE yCIieBaeMOCTH CTYAEHTOB U UX
CaMOKOHTPOJIAL.
[TepeueHs BONpOCOB 10 pasgeny npeacrasiedH B Y MK qucLunivHeL.

PacueTHo-rpaduueckas padora

PacueTHo-rpadmueckasi pabota npezcTasiseT cob0i pacyeT BLICOKOTEMIIEPATypPHOTO YCTPOMCTBa
(xamepsl cropanus JKP/I, PITT, BPII) B COOTBeTCTBUM C MHUBUAYa/IbHBIM 3a/laHHEM.
Tpebosanus K opopmiiernto - mo 'OCT 7.32-2017.
3amuTa paboThl MPOXOAUT B OpPMe OTBETOB Ha BOTIPOCHI MperofiaBaresst. KputeprieM BBITIONMHEHUsT pabOThI
SIBJISIETCS JOCTOBEPHOCTh pacyeTa 1 NMpaBUIbHbIEe OTBeTHI Ha 6ostee, ueM 80% BOIMPOCOB IpemnogaBareisi 1o
COZIep>KaHHUI0 PabOThI.

Bormpocsl K 3K3aMeHy
Boripockhl K 3K3aMeHy 0XBaThLIBalOT BeCh KypC B COOTBETCTBUHM C ITPOrPaMMOii U rpeficTaBieHbl B Y MK
JVCLUIUIVHBL.

JK3aMeH

K s3K3aMeHy [0MyCKaloTCs CTY/AeHTbI, BHITIOHUBIIIME [TPOrpaMMy MpaKTHUeCKUX 3aHATHH (TpU
pacueTHO-rpaduueCcKuX paboThl).
JK3aMeH MpeArnoiaraeT OTBEThI CTYZleHTa Ha TeOpeTUYeCKre BOMPOCH], KOTOPbIE YTBEP)K/JAIOTCS Ha 3aceZlaHUU
Kaeapwl eXXerofHO Tiepe CeCcCUei.
WToroBas orjeHKa moiay4aeTcsl HA OCHOBe MPaBWILHOCTHU M MOJIHOThI OTBETa Ha TeOpeTHYeCcKre BOMPOCHI.
"OTMMYHO" - MOJIHOTA OTBETA MO TeOpeTUUeCKUM BorpocaM He MeHee 80%
"Xopowo" - mo/HOTa OTBeTa 1o TeopeThueckuM BoripocaM 60-80%
"YnoBneTBOpUTENBHO" - TIOJIHOTa OTBETA M0 TeopeTUUeCcKUM Borpocam 50-60%
"HeyoBI€TBOPUTENBHO" MOXKET OBbITH TIOCTAB/IEHO MPY HEBBINOHeHUH PT'P; py OTCyTCTBUM OTBETOB Ha
TeopeTUYeCcKre BOMPOCHI; a TAK)Ke eC/IU MOJIHOTA OTBETOB I0 TeOPeTUYeCKHM BOMPOCaM COCTaB/IsSIeT MeHee
50%.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaunmeHoBaHue pa3/ie/ioB U
JUJAKTHUECKUX eJUHHIL]

BCEI'O

AynuTopHBIe
3aHATHSA B
KOHTAaKTHOM

dopme

BCEI'O
Jlekuu
IIpakTHueckue

3aHATHUA

CamMocToaTe/1bHaa
pabora cTyaeHTOB

dopmupyemas
KoMmeTeHUusA, %

IICK-3.4

HANMMEHOBAHUE
OLIEHOYHOI'O CPEJJCTBA

Pa3gen 1. Oco0eHHOCTH TemI000MeHa
B )KPJ], BP] u PITT.

36

17 | 10

~

19

N
Ul

Bormpocs!
inbis
TeKyLLero
KOHTPOJISA

Pazgen 2. Tensiooomen B JKP]I.

36

17 8 9

19

25

Bormpocs!
JJ1s1
TeKyIL[eTOo
KOHTPOJIS,
PacuetHo-
rpaduyeckas
pabota

Pazpen 3. Tensiooomen B PTT.

36

17 8 9

19

25

Bomnpocei
TUTST
TEKYILETO
KOHTPOJIs,
PacuetHo-
rpaduueckas
pabora

Paspen 4. Teniooomen B BP/I.

36

17 8 9

19

25

Bomnpocei
ISt
TeKyIL[eTOo
KOHTDOJIS,
PacueTHo-
rpaduryeckas
pabora,
Bormpocs! k
3K3aMeHy

Bcero 3a 9 cemectp

144

68 | 34 | 34

76

100

Bcero no gucurinHe

144

68 | 34 | 34

76

100
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Kputepuu oneHuBaHus

IICK-3.4
Bonpocbl omKkpbimoz2o muna:
Ne 1 OuddepennuansHoe ypaBHeHHe TETIONPOBOAHOCTH
Ne 2 YpaBHeHHe TerIoBOro MOTOKA MPH KOHBEKTUBHOM TeTIo00MeHe
Ne 3 3akoH I1naHka
Ne 4 Kaxkoii 3ak0oH M3MeHeHHs TeMIIepaTyphl B COOTBETCTBYIOIMX CTeHKax? (TIpH A=const)
[Tnockasa —
Hunuuppuyeckas —
Cdepuueckas -
Ne 5 ®dur3MUYeCcKU CMbBIC/T 3aKOHa cMellleHust BriHa
Ne 6 ®dusnueckuii cMbic 3akoHa CredaHa - bonbiiMaHa
Ne 7 PackpotiTe huznueckuit cMbIc Kputepus PeiiHombzca
Ne 8 [MTepeuncaUTh YCIOBUS OIHO3HAUHOCTH /IS pellieHust 3a/iau TeryioobmMeHa
Ne 9 Kaxkue nmerorcst criocobbl 3afiaHusi TPaHAYHBIX YC/IOBUH TeryioobMeHa
TeI/IONPOBOAHOCTBIO.
Ne 10 YpaBHeHUe TMHEWHOr0 TeIJIOBOro MOTOKA Yepe3 MHOTOC/IONHYIO LIWJTMHPUUECKYHO
CTeHKY (IIpY yCJIOBUU TIOCTOSIHCTBA K03(duieHTa TerionpoBoJHOCTH)
Bonpocsbl 3akpbimozo muna:
Ne 1 YpaBHeHue ®ypsbe 3T0:
1)
g =—A-gradl
— -
q =—/A- Qraa
L -
2)
S + r
g = A-gradl
3)
q =—/-FgradTl
q=—A-1'gra
4)
F. a T
o = ; 5
Ne 2 Kaxkue BuzibI TeryioobMeHa MPOTEKAIOT B Ta30BBIX U KUJKUX Cpeax?
1) KonBekuus,
2) KoHBek1usi, TEI/JIONPOBOAHOCTh
3) KoHBexkiusi, U3nyuyeHue,
4) KoHBek1Ms1, U3/TyueHue, TernaornpoBOgHOCThb
Ne 3 B uem omiMume usny4yeHUs peasbHOIO TeJla OT U3JIyUyeHusl Ceporo Tesa?

1) CTterneHb YepHOTHI MeHbIIIe eJUHULIbI

2)  KoadduumeHt nponyckaHyst HEOAUHAKOB /151 pa3HbIX JJIUH BOJIH
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Ne 4

Ne 6

Ne 8

3) VY peasbHoOro Tena k03¢ ¢GHULKEeHT NOIIOLeHUs] MeHbllle, YeM Y Ceporo.

4) Y cepHoro Tesa MHTerpasbHbIi K03(hHUIEeHT TIOTTIOIe s MeHblle, YeM y
ceporo
OT Kakux (hakKTOpOB 3aBUCUT TeIUIONPOBOAHOCTb TBEP/bIX BEIL|eCTB?

1) XUMUYEeCKUM COCTaB
2)  TewmmepaTypa, XUMHUeCKUN COCTaB
3)  Temmeparypa

4) I'pagueHT TEemmeparypel
Kakue nmapamMeTpsl BAMSIIOT Ha BeJIMUMHY TETUIONMPOBOAHOCTH XKUAKHX Y ra3000pa3HbIX
cpen?

1)  XuMuueckuii COCTaB, JaBjeHHUe
2)  TemmepaTypa, XMUMHUUeCKUW COCTaB, laBleHre
3)  Temmneparypa, faBaeHue

4)  I'pagueHT TeMIlepaTypbl
VYkazarb oTBeT, HarboJiee MOTHO OTPAXKAIOIIUK (DAaKTODBI, BIUSION[He Ha KOIPPULIUEHT
TeIVI00TAaun

1) CKOPOCTI: ABWXeHUA )XUAKOCTH, JUHAMWYECKada BA3KOCTb, LIEPDOXOBATOCThH
TMOBEPXHOCTH, KOBCI)(bI/IL[I/IEHT TEIUIOMPOBOAHOCTH XXUAKOCTHU U CTEHKN

2) XapaKTep ABWXXEHUA )XUAKOCTH, JUHAMUWYECKAA BA3KOCTb, HIEPOXOBATOCTDH
TIOBEPXHOCTH, KOBCI)Cl)I/IL[I/IEHT TEIUIOMPOBOAHOCTHU XXUAKOCTHU U CTEHKHN

3)  Xapakrep ABV>KEHUS KUJKOCTH, CKOPOCTb JABVKEHUS KUIKOCTH AUHAMUUe CKast
BSI3KOCTh, IIIePOX0OBATOCTh TTIOBEPXHOCTH, KOIP(PUIIMEHT TETUIOIPOBOAHOCTU XKUTKOCTH

4) Kpurepuu PeitHonbaca, Hyccenbra, [Ipanaras u ['pacroda
Kaxkoii pexkuM Tersioo0MeHa OMMChIBAeTCSl YpaBHEHHEM

Nu=CRe* Gr*Fo°M°

1)  CrauvoHapHas cMelllaHHas KOHBEKLIUS HEC)KUMaeMOM >KUAKOCTH
2) Her npaBuibHBIX OTBETOB
3)  HecranmoHapHas cMelllaHHasi KOHBEKLUS CKMMaeMO XKUJKOCTH

CranuoHapHas CMelllaHHasl KOHBEKL[US CKUMaeMOM JKUIKOCTH
ITopsifok (aropyuT™) pacueTa KOHBEKTUBHOTO TeIJIo0OMeHa.

A.  Onpegenutb 0cobeHHOCTH 00TEKaHUS TTIOBEPXHOCTHU (CBOOOAHOE/
10/yCBOOO{HOE/B OTPAaHUUEHHOM 00BeMe; MPO/I0/IbHOE/TIONEPEUHOE)

b. Orpefe/TUTh PEeXXKUM TeueHUs (JIaMAHAPHBIN/TYpOy/IeHTHBIN)
B.  Ompegenuts Gu3nyeckre rpaHUYUHbIE YCJIOBUS (ITapaMeTpbl CPeAbl K CTeHKH)
I Tlo crpaBOYHUKY HalTH BU/L KOHBEKTUBHOI'O ypaBHEHUs], COOTBETCTBYHOLLIETr0

00TeKaHUI0 TeOMEeTPUYECKH MOJJO0OHOTO Tea — C YYeTOM PeXXKMMa KOHBEKIUU
(ecTecTBeHHasi/BbIHY)K/IeHHAsl/CMellaHHast)

. Hatitu oripesiensieMblii KpUTEPUA

E. Yepe3 ypaBHeHue HbloToHa-PuxMaHa HallTh TeMIiepaTypHbIi Harop, 1160
MHTEHCHUBHOCTD TeryiooMbeHa.
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Ne 10

Ecm Nul> Nu2, 5T0o o3Hauaet:

1) Bo BTOpOM C/lyuae MHTEHCUBHOCTh TEIJIO0OMEHA HIKE

2) Bo BTOpOM CJTyuae MHTEHCUBHOCTH TETJIOOOMEHA BBIIIIe

3) Bo BTOpPOM cJlyuae MHTEHCHBHOCTh KOHBEKTUBHOTO TETIO0OMeHaA BhIIIIe

4) Bo BTOPOM C/1y4Yd€ MHTEHCUBHOCTb KOHBEKTHBHOI'O TeryioobMeHa HIKe
OCHOBHBIE KPpUTE€PUH KOHBEKTHUBHOT'O Tel'I]IOO6MEHa, " X ypaBHEHHE.

1. Hyccesnsra:
2. PeiiHonbca.
3. I'paccroda.
4. Dypee

5. [TpanpTs.

A
Ny=—
B
Re o WL _ pwl
v Y7
B
g’
Gr = p=AT
v
r
ngajr
f_
n
uC
Pr=—=—2
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