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)

YTBEPXIARO
HekaH dakynbTeta

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

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
XMuUs PAKETHBIX TOIUVINB

Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
MOATOTOBKU

KOCMHYeCKHX KOMIIVIEKCOB

Crenpanu3anus/mpoduas/mporpaMmma IMuioTHpyeMbie H aBTOMAaTHYeCKHEe KOCMHUYECKHE allapaThl U CHCTEMBI
MOATOTOBKH
YpoBeHb BbiciLero 06pa3oBaHus Croenuanurer
®opma obyueHus OuHasn
®dakyneTeT A PakeTHO-KOCMHYEeCKOH TeEXHHUKH
Beinyckaromas Kadeapa A3 KOCMUMYECKMUE AIIITAPATHI 1 IBUTATEJ/IN
Kadeapa-pa3padorunk paboueit A3 KOCMMYECKHUE AIIITAPATBI 1 IBUT'ATEJ/IN
MPOrpamMmeI
A YACHI (1o HaNnMuMIo BU/I0B 3aHATHIN) o
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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)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
HussieB Anekcanap AJieKCaHAPOBUY, K.T.H., JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel A3 KOCMHUYECKUE ATIITIAPATHI 1 AIBUTATE/IN

3aBepytomuii Kadeapoii babyk B.A., 1.T.H., mpod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
XNMMus PAKETHBIX TOIVINB

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:

TICK-1/23.1 — criocobHOCTh IPOEKTUPOBaTh, KOHCTPYHUPOBATh U COTIPOBOXKIATE Ha BCEX ITarax KM3HEHHOTO
LIMKJIa KOCMWUeCKHe arrmaparbl, KOCMUYeCKUe CUCTeMbI U UX COCTaBHbIe YacTH

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

IICK-1/23.1
3HAHUA:
BU/Ibl PAKeTHBIX TOIUIUB U UX XapaKTepUCTUKY;

YMeHUst:
PacCUMTBLIBATh TapaMeTpPbl PAKeTHBIX TOIUIMB, TATU W TEPMOAMHAMHUECKOTO YAEIBHOT0 HMIIY/IbCa
PaKeTHBIX JIBUTaTe/Iel;

HAsblKU:
HCI10/Ib30BaHKsA KOMITbIOTE€PHBIX ITPOIrPaMM /[i/i1 paCYe€TOB IapaMeTPOB PAKeTHBIX TOII/IUB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunmaa XUMUS PAKETHBIX TOIL/TAB sBsieTcs JUCIUTTMHON 00513aTe/IbHON YacTH
6;10ka 1 mporpamMMbI IOATOTOBKH 110 HarpasieHuto 24.05.01 IIpoekmupogaHue, npou3goocmeo u
3KCnAyamayusi pakem u pakemHo-KOCMUUYECKUX KOMI/IEKCO8.

CopepxaHue  OUCLMIUIMHBI ~ fIB/ISeTCSL  JIOTUUECKUMM  [poAo/bkeHWeM  gucuuriuiiH: XUMMWUS,
TEPMOJNHAMUKA.

Copep>xaHue AUCLUATIIMHBI SIBJIIETCS OCHOBOM Ayt ocBoenusi guciuiuivi: BHY TPUKAMEPHBIE
ITPOLIECCBHI AY, ABUT'ATE/IBHBIE YCTAHOBKWN.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTemMaTU4yeCKoro aHai3a U MOZle/IMPOBaHUs, TeOPeTUYECKOI0 U KCIIepUMeHTaIbHOr0 UCC/Ie[,0BaHNUS
JI71s1 pellieHHs] MH)KeHepHBIX 3a/iau ITpodeCCUOHAIBHOU e TeTbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyauTOpHBIe 3aHATHSA S
B KOHTaKTHOIi ¢hopme E o
® m °>‘, Ef
8 o E- 5
& o g g g
2| g o : | Be| &t
& 0 H = o) = ox & = 9 3
> E dauMeHOBaHHe pa3/ie/1I0B H JUAAKTHYECKHX eJHHUIY o = § g E E : <
4
5 = s E | EE| 25 -
A/ = 58 £S o
2 O & a
= v
4
O
E
Paspen 1. TepMogHaMHYeCKHe XapaKTePHCTHUKH PaKeTHBIX TOIVIMB U MPOAYKTOB
cropaHus. K}'[:’:lCCI/qul/IKaL[Plil PakeTHbIX ,E(BI/IF&TE]'IE]‘/’I YAGIILHLIE‘ XapaKTepUuCTHKHU PpakeTHOro
3 6 [ABUraresis Fa30,£[I/IHaMI/I‘-leCKI/lE XapaKTepUCTHUKH PaKeTHbIX ,E[BI/IF&TEIIEﬁ OCHOBHbIe TOHSITHS 48 24 12 12 24 30
XUMUUeCKOH TepMOoHaMUKK Mo/ie/lb paBHOBECHOT'O COCTaBa pearupyromieii cmecu
MpOAYKTOB cropanus [IpMHIMIBI pacyeTa rapamMeTpOB MPOAYKTOB CrOPaHuUsl B KaMepe U Ha
cpese corJa.
Paaaen 2. 'I‘Bep;(ble PaKeTHbIe TOIVIMBA. BannmuctutHeie TBep/ible TOIIMBa KomroHeHTbI
3 6 HUTPOL|eJIJIFOJIO3HBIX TOI/IUB Hpouecc ropeHus 6a/IMCTUTHBIX TBep/bIX TOMJ/IUB CwmeceBble 56 32 16 16 24 30
TBep/ble TOrMBa KoMoHeHTb! cMeceBbIX TOTMB OCo6eHHOCTH MpoLecca ropeHHst
CMeCeBBIX TBepAbIX TOIIVB.
3 6 Paspen 3. J)Kupkue pakerHsle TormBa. O611jast XapaKTepPUCTHKA XKUKHUX TOIUB [oprourie 40 12 6 6 28 40
OKUCTUTE Fopel—me JKUJKHUX TOIUIUB. Kunetnueckue XapPaKTepUCTHUKHU.
Bcero 3a 6 cemecTp 144 68 34 34 76 100
Bcero no gucuuninHe 144 68 34 34 76 100
3.2. AyAuTOpPHBII NPAaKTUKYM
Oo0neMm,
No Homep 1 HaumeHOBaHue
Tema NpaKTHUYeCKOro 3aHATUA aypa,.
n/n pa3fesa JUCHMIIUHBI
4acos
1 CeefieHHs1 0 COCTaBe PAKeTHOTO TOTIMBA. YCJIOBHas opmyria 7
toruiuBa. KoadduieHT n36bITKa OKMCTUTETBHBIX 3/IEMEHTOB.
p 1 CeeieHus1 0 COCTaBe NPOAYKTOB CropaHusi. MoJjieKy/sipHEbIe,
aszen 1.
A aToMapHble ra3000pasHbie BelleCTBa, KOH/IeHCHPOBAHHbBIE
2 |TepMoauHaMHUeCKHe 2
BellleCcTBa. PacueT TerioeMKOCTH, MOKa3aresis a/jiabarhbl
XapaKTePUCTHUKU pPaKeTHBIX
MPOJYKTOB CTOPaHUSL.
TOIL/IUB U IIPOAYKTOB
3 |cropanus OHTAa/IBIIUS KOMIIOHEHTOB TOI/IMBA U ITPOAYKTOB CrOPaHUs. 9
TTpUHIMITEI pacyeTa TerIOTBOPHOM CroCOOHOCTH TOTUTHRA.
4 OreHKa XxapaKTepUCTYK TOIJIMBA U POJYKTOB CTOPaHUS. 6
Pacuet TenjaoTBOpHOH CIIOCOOHOCTH TOTUIHBA.
5 PacueT yc/0BHOM (opMyJibl U KO3 dHULIeHTa U30bITKA 4
OKHUCJIUTEJIS1 TBEPAOr0 TOIUIMBA
PacueT TepmogrHaMHUueCKHX apaMeTPOB MPOAYKTOB CrOpaHuUs
6 |Pasgmen 2. TBep/ble pakeTHbIe [TBepPAOro TOIUIMBA B KAMEpe U Ha Cpe3e COIljla pAaKeTHOro 4
al PAbIE D
TOIL/IUBA. JBUrare/is
7 Pabota c mporpamMMoii [Jijist TEpMOJJMHAMUYECKOTO pacyeTa 4
8 PacueT ckopocTH HCTeueHUs1 U TePMOLVYHAMUUEeCKOTO 4
Y[ e/TbHOTO UMITYJ/IbCa
9 OrnpeziesieHre ONTHMAa/IBHOTO COCTaBa JBYXKOMITOHEHTHOTO 4
Pazpen 3. JKuzkure pakeTHble [KUJKOTO TOTI/IMBA
10 TOI/TABA. Pacuer xapakTepuCTUK JBYXKOMIIOHEHTHOI'O JKAJKOT'O 2
toruiuBa. KoadduieHT n3bbITKa okucmuTe s, mapamerp Km.
Bcero 3a 6 cemecTp 34
3.3. CamocrosiTennbHas pabdora crygenrta (CPC)
Ne CopepxaHue yueoHoro | Oonem,
Homep n HanMeHOBaHue pa3jeia JUCHHIIAHBI
n/n 3a/[aHuA 4acoB
1 Pa3zpen 1. TepmogrHaMuuecKre XapakTePUCTUKY PAKETHBIX [ToproroBka K 8
TOT/IUB Y TIPOAYKTOB CTOPaHMS. MpaKkTUUeCKUM 3aHATUSAM
2 BrimonHeHve JomMalliHero 16
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3azianus Nel
3 IToaroroBka K 8
MPaKTUYeCKUM 3aHATUSIM
Pa3zpen 2. TBepzbie pakeTHbIE TOILIMBA.
BrinonHeHve goMaliliHero
4 16
3a7iaHust Ne2
5 [ToproroBka K 12
MPaKTUUeCKUM 3aHSATUSIM
Paspen 3. JKuzkuve pakeTHble TOILIMBA.
BrinonHenve gomaiiHero
6 16
3aganus Ne3
Bcero 3a 6 cemectp 76
4. ®OPMbI KOHTPOJISA OCBOEHUA TNCIIUITI/IMHBI
CEMECTP HEJAE/IN CEMECTPA
1/2(3/4| 5 6 9 |10 |11 |12 13|14 | 15 | 16 17
6 O3 | AP a3 | ap a3 | Op oud. 3au.

YcioBHble 0003HAUCHUS:

¢ TP — nuiarHoCTHYecKas pabora;

e 13 — jomMalliHee 3a/laHUE;

e mud. 3au. — JuddepeHIMPOBaHHbIN 3aueT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B
crefyromux Gopmax:

[TMarHoCTUYecKasi pabora;
JOMalliHee 3a/jaHue.

HpOME)KYTO‘IHaH dTTecTalud rMpoBOAUTCA B Cl)OpMaXZ

I depeHIIMPOBaHHbBIN 3aueT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . ITapaMeTpbI IPOAYKTOB CrOpaHus B KaMepe U Ha cpe3e coria pakeTHoro geuraress. CI16.BI'TY
"BOEHMEX" um. . ®@. YctuHosa, 2007, 31. pec.

2. A. B. Cyxos, K. D. Iapeirun, A. B. Cepees. . TorirBa >XUKOCTHBIX PaKeTHBIX JBurareneii. M.: MI'TY
uM. H. 3. baymana, 2011, s51. pec.

3. A. B. CyxoB, M. M. @e1jeHok, M. B. Ttoraes. . TBépzbie pakeTHble TorivBa. M.: 3a-so MI'TY um. H.
3. baymana, 2006, si1. pec.

4. B. E. Anemacos, A. ®. [Iperanus, A. I1. TumunH. . Teopus pakeTHbIX ABUrareneld. M.:
MaumHoctpoenue, 1989, 106 3ks.

5. B. E. Anemacos, A. ®. [peranus, A. I1. TummH. TepmoauHaMuueckue U Teriodu3nueckie CBOMCTBA
nipoaykroB cropanust. T. I Metoger pacuéra. M.BI'TY "BOEHMEX" nm. 1. ®. YctuHosa, 1971, 7 3k3.

6. B. I1. benos. . BHyTprKamMepHbIe MPOLIeCChl B PAKETHBIX JBUTaTe/IsAX Ha TBEpaoM Toruvee. CIT6.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2018, 1. pec.

7. M. C. Irexep. . ToruiBa u pabourie Tesa pakeTHbIX gBurareneld. M.: MaumHoctpoenue, 1976, 351. pec.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:

1. . ABuarus. KocMoHaBTHKa. Ynipasienue nosétom. CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHosa, 2013,
0 3k3.
2. M. C. IItexep. . TormBa u pabouue Tea pakeTHBIX ABUrateei. M.: MaivHocTpoenue, 1976, 2 3k3.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIUTUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com — 3BC JlaHs;

2. https://urait.ru — I'maBHas — O6pa3oraresibHas riardopma FOpaliT. 11 By30B U CCy30B.;

3. http://library.voenmeh.ru/jirbis2 — ®yHngamenrtanbhas 6ubmuoreka BI'TY « BOEHMEX» um. 1.0.
YcTuHOBa.

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast aiektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37nekTpoHHas 6ubmoTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHHI.

VHdopMaLoHHbIe CTIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHGOPMaLMOHHBIN TIOPTa TEXHUYECKOTO perymvpoBanusi: HopMmbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH$opMalioHHbI# 1TopTa IpaBoBOM MHPOPMALUH.

5.5. TIporpamMMHoe obecrieueHue:

1. Matlab 2015a SP1;
2. IIporpama pacuera rapaMeTpoB MPOAYKTOB CTOPaHUSl.

5.6. ndopmaliioHHbIe TeXHOIOTUH:

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. 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. Matlab 2015a SP1;
2. ITporpama pacueTa rapamMeTpoB MPOAYKTOB CrOPaHUSL.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
XUMUNSI PAKETHBIX TOIL/IB

AnHoTanusa paboueii nporpaMMsl

Muciynmaa XUMUSA PAKETHBIX TOILVIUB siBiseTcss AWCIUIVIMHON 00M13aTe/IbHONH YacTH
0ioka 1 mporpaMMbl TMOATOTOBKM IO HampaeneHuto 24.05.01 IIpoekmupoeaHue, npou3eo0cmeo u
aKcnayamayusi pakem U PAakemHO-KOCMUYecKUux Komniekcos. [ucuuruiiHa peanu3syeTrcss Ha (akynbreTe A
PakeTHO-KOCMHueckor Texunku BI'TY "BOEHMEX" um. [.®. Ycrunora kadeznpoii A3 KOCMUYECKHUE
ATIITTAPATHI 1 IBUTATEJIN.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1/23.1 criocobHOCTh MPOEKTHPOBaTh, KOHCTPYMPOBAaTh M COMPOBOXK/ATh Ha BCEX 3Tarax >KU3HEHHOTO
LIMKJ/Ia KOCMUUeCKUe arraparbl, KOCMUYeCKre CUCTeMBI M UX COCTaBHbIE YaCTHU.

CopieprkaHue JUCLIMTIIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBSA3aHHBIX C BUAAMH PaKeTHBIX TOIUIMB U OMMCAHHEM
rporjecca ux ropenus. [Ipy U3yyeHWH JUCHUIIMHBI CTY/I€HTHI [TO/TyUYaroT TIpeJCTaBIeHNs O XapaKTepPUCTHUKaX
PaKeTHBIX TOIJIUB U MPUOOPETAOT HABLIKU TI0 BHIOOPY OMTHUMAJBHBIX COCTABOB TOIUIMB, MpeJHAa3HAUEHHBIX
[L7Is1 UICTIONb30BaHUSI B SHEPreTUUeCKUX YCTaHOBKAaX pa3/IMUHOr0 Ha3HayeHwusl.

[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;
e OMallIHee 3a/laHue.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTHHBI
MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenra (76 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
XUMUNS PAKETHBIX TOIL/IB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy 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.

HaumenoBaHue PexoMen/IyeMast THTepaTypa TpyRoeMKOCTB,
paboThI yac.
Pa3pen 1. TepmopuHaMiueckue XapaKTepUCTHKH PaKeTHbBIX TOIUIUB U MIPOAYKTOB CrOpPaHMA.
B. I1. BesoB. . BHyTpHUKaMepHBbIe MTPOIeCCHl B PAKETHBIX IBUTaTeIsIX Ha
[oaroropka k | TBEpAoM Torumse: CII6.BI'TY "BOEHMEX" nm. /1. ®@. YctuHosa, 2018 (1)
TIPaKTHYe CKUM B. E. Anemacos, A. ®@. [Iperanvn, A. I1. TummH. . Teopusi pakeTHbIX 8
3AHSITUSIM mBuraresieit: M.: MammHocTpoeHue, 1989 (1-8)
. Auariusi. KocmoHaBTuKa. Ynipasnenue nosnértom: CI16.BT'TY
"BOEHMEX" um. 1. @. YctuHoBa, 2013 (1-8)
. [TapameTpbI IPOAYKTOB CropaHusi B KaMepe M Ha Cpe3e COIlJIa paKeTHOTO
Brimnonxenue peurarensi: CI16.BI'TY "BOEHMEX" um. 1. ®. YcruHoBa, 2007 (1-3)
AOMAIITHETO B. E. Anemacos, A. ®@. [Iperanus, A. I1. TummH. TepMoagrHaMUue CKUe U 16
3azanus Nel Teryiohu3nUecKre CBOKMCTBA MPOAYKTOB cropanusi. T. I Metogbl pacuéTa:
M.BI'TY "BOEHMEX" um. [I. ®. ¥YcruHoBa, 1971 (1-12)
Wroro no pa3geny 1 24
Paspgen 2. TBepable pakeTHbIe TOI/IUBA.
IToAroToBKa K A. B. Cyxos, M. M. ®emeHok, M. B. Troraes. . TBépable pakeTHbIe
TIpaKTHYeCKUM torivBa: M.: I3a-Bo MI'TY um. H. 3. Baymana, 2006 (2-4) 8
3AHSITHSIM M. C. IlItexep. . Tormea 1 paboure Tesa pakeTHBIX JBUTATeEl: M.:
MaimHocTpoenue, 1976 (4)

BrmonHenye B. I1. BesioB. . BHyTpHUKaMepHbIe MPOLIeCChl B PAKETHBIX JABUTaTe/IsIX Ha
JiOMallHero TBépZOM TormBe: CI16.BI'TY "BOEHMEX" um. JI. ®. YcruHoea, 2018 (2- 16
3aganus Ne2 5)

Wroro no pasgeny 2 24

Pazpen 3. )Kujkue pakeTHbIe TOIIMBA.

IMogroToBka k
MIPaKTHYeCKUM M. C. IlItexep. . TorsmBa 1 paboure Tena pakeTHBIX ABUTaTenei: M.: 12
3aHATUAM MaumHocTpoenue, 1976 (3)
BbimosiHeHue A. B. Cyxos, K. 3. I1apeirus, A. B. Cepees. . Torvea >XUJKOCTHBIX
JIOMaIIHero pakeTHbIX ABuratesneiti: M.: MI'TY um. H. 3. Baymana, 2011 (1-3) 16
3aganus Ne3

Wrtoro no pasgeny 3 28
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
XNMUSI PAKETHBIX TOIL/IUB

®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 JOMalllHee 3a/laHue;
e muddepeHMPOBaHHBIN 3aUeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCcTalus;
e [IpU MPABHILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

JomaiirHee 3afiaHue
KowmruiekT momaiiHux 3afanuii BXoauT B coctaB @OC AUCIUIUIMHEL

IomariiHee 3a/jaHye CUUTAETCS MPUHSATHIM TTPU BBITIOHEHUH BCEX C/IETYIONUX KPUTEPHEB:

- IPaBU/ILHOCTh PEe3y/ILTaTOB pacyeTa;

- PAaBWJILHOCTG BBITIO/THEHUs TpadrueCKOU YaCTH 3a/IaHus;

- IPaBWILHOCTH 0(hOpMIIeHHs 0TUeTa (CTPYKTYPHask YIIOpPsAJ0UeHHOCTDb, Ha/TMUMe BCEX HEOOXOUMBIX
pasfiesioB);

- JIOTTYCKAIOTCSl He3HAUMTe bHbIE VCTIPAB/IEHNS B OTUETe.

IomariiHee 3a/jaHre He MOXKeT OBITh MPUHSATO U TIOZIEXKUT 10pabOTKe B CiTyvae:

- omMOOK B pacueTax v npu odopmieHnH rpaduueckoro Matepuarna;

- HeOpe>KHOTO 1 6e3rpaMoTHOrO 0hOPMJIEHHS OTUeTa.

[Ipu cyjaue AoMalllHero 3aJaHus MpelyCMaTpUBaeTC sl OTBETHI CTYJeHTa Ha BOTIPOCHI MpeTiofaBareisi. Kpurepuu
OLIeHUBaHUS:

- «oTingHO»: CTyZIeHT Jas TIOMHBIN OTBeT Ha 2 OCHOBHBIX BOTIPOCA ¥ BO3MOYKHBIE [IOTIO/THUTE/TbHBIE BOTIPOCHI;
- «xopormo»: CTyIeHT OTBeTU/I Ha 2 OCHOBHBIX BOTIPOCA C He3HAUNTETbHBIMU ITOTPEITHOCTSAMU U Jasl
HETI0J/IHbIe OTBETHI Ha /10O THUTE/IbHbIE BOMIPOCHI;

- «y[OBJIETBOPUTENLHO»: CTYIeHT /la/ Hello/IHbIe OTBeThI Ha 2 0CHOBHBIX BOTIPOCA U He OTBETHU/I Ha OT/Je/IbHbIe
JIOTIOJTHUTE/TbHEIE BOTTPOCHI;

- «HEY/IOBIeTBOPUTEILHO»: CTYIeHT He OTBETHII Ha TPH BOTIPOCaA TIpero/jaBaresis. Pabora mojjiexuT
TIOBTOPHOM c/iaue.

JuddepennypoBanHkblii 3auer

TuddepeHIMpoBaHHbIN 3aueT 0(OPMJISIETCS M0 Pe3y/IbTaTaM BbIIOIHEHHS IPeyCMOTPEHHBIX paboueit
Tporpammoii KOHTPOJBHBIX MeporpusTuil. OtieHKa 3a AuddepeHIPOBaHHLIM 3a4eT OTpeJesiseTcs 10 CyMMe
HabpaHHBIX 0A//IOB B COOTBETCTBUU C TEXHOIOTHUECKON KapToi
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3pen 1. TepmoanHamMmuueckue Tomanmee
3 6 |XapakTepMCTHMKM PaKeTHbIX TOIUVIUB M | 48 | 24 | 12 12 24 30 Sa/IaHIe
NPOAYKTOB CrOpaHMus. A
3 6 |Pa3pen 2. TBepable pakeTHble TOouBa.| 56 | 32 | 16 16 24 30 flomarusee
3ajlaHue
3 6 |Pa3pen 3. )Kupkue pakerHble TonymmBa. | 40 | 12 6 6 28 40 Homalixee
3a/laHye
Bcero 3a 6 cemecTp 144 | 68 | 34 34 76 100
Bcero no guciurinHe 144 | 68 | 34 34 76 100

13

26922




Kputepuu oneHuBaHus

IICK-1/23.1

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 3

Bonpocbl omKkpbimoz2o muna:

KoadduimeHT M30bITKa OKUC/IUTEIS TIPYA CTEXHOMETPUYeCKOM COOTHOLIIEHUH
KOMITOHEHTOB TOIUIMBa paBeH

Hauno Toruveo AT + HIMI'. MaccoBoe cTexuOMeTpUdeCcKoe COOTHOLLIeHKe
KoMIIoHeHTOB Toruiea Km0 = 3,067. Onpeenurs MacCoBOe COOTHOLLIEHUe
komrnoHeHTOB Km mipu Ko3¢durrenTe n3bbitka okucaurens o = 0,8.

Hano toruso AT + HAMI'. MaccoBoe cOOTHOILIeHHe KOMIIOHeHTOB Km = 2,5.
OnpeziesTMTh MaCCOBYIO JOMI0 OKUC/IUTENS GOK M MaCCOBYHO [IO/TFO TOPHOUEro gr.
[Hano torueo O2 + T1. Maccosas gosst okuciurens gok = 0,75. Onpegenurs
MacCcOoBOe COOTHOIIeHHE KOMITIOHEHTOB ToriBa Km.

[Hano torueo O2 + T1. MaccoBoe cTexuoMeTpruuecKoe COOTHOLIeHHe KOMIIOHEHTOB
torvBa Km = 3,35. Onpegenuts k03¢ ¢dHULeHT N30bITKAa OKUC/IUTEST a0K TIPU
MaCCOBOM COOTHOIIEHUM KoMIIoHeHToB Km = 3,1.

[Hano torueo O2 + H2. MaccoBoe cTeXrOMeTpHUYeCKoe COOTHOLLIeHHe KOMIIOHEHTOB
tormBa Km0 = 8. OnpenieniTe MacCoBYyO [JOJIF0 OKUCUTENS gOK U MacCOBYIO JOJIH0
rOpIOYEero gr rnpu ko3dduiueHTe u30bITKa okucauTesst o = 0,5.

[Hano torumueo O2 + H2. MaccoBoe cTeXroOMeTpHUYeCKoe COOTHOLLIeHHe KOMIIOHEHTOB
torimBa Km0 = 8. OnpefienuTh MOJIbHOE CTEXUOMETPHUYECKOE COOTHOLLIEHUE
KOMITOHEHTOB TortuBa X0.

Hano ToriBo O2 + H2. MonbHOe COOTHOLLIEHUe KOMITIOHEHTOB Toruivea X = 0,4.
OnpezeuTs MacCOBOe COOTHOLLIEHHE KOMITIOHEHTOB ToIivBa Km.

KoMmrioHeHT »uJKoro ToIMBa, UMerolLuil TeMIiepaTypy Kurenus > 298K, umeer
HasBaHUe

KoMIToHeHT »KHUKOT0 TOTI/IMBA, UMeoL1H TemriepaTypy KureHus < 120K, nmeer
HasBaHUe

Bonpocbl 3akpbimo2o muna:

Kakasi 13 xapakTepuCTHK OTHOCHTCS K CBOMCTBaM PaKeTHBIX TOTL/IUB?

e CTerneHb PaCIIUPEHUs]

¢ TETUIOTBOPHAs CII0COOHOCTh
¢ TI0Ka3aTesb afrabaThl

¢ yeJIbHBIA UMITY/IBC

Bricias TeI/iIoOTBOPHadA CII0CcOOHOCTH TOIUIMBA — 3TO ...

¢ MakKCHMaJibHOE KOJIMUeCTBO XMMHUUeCKOM SHepPTHH TOTUIHMBA, KOTOpasi MOXKeT ObITh
npeobpa3oBaHa B TEIJIOBYIO B ITPOIIeCCe TOPEHHUS

e KOJINUeCTBO TeTIa, BhiZIe/ISTIoIeecs TIPYU CropaHny 1 MacChl TOTUTHBA U
OXJIXK/IEHUH TIPOIYKTOB CTOPaHUs [I0 HAYa/IbHOW TeMITepaTyphl MPH YCIOBUH
KOHJIeHCaLlMy BOASIHOTO Tapa

¢ TeroBasi SHeprusi MPOAYKTOB CrOpaHUs TOIIJIMBA, KOTOPYO MOXKHO
npeo0Opa3oBaTh B PyTHe BUIBI SHEPTUU

e KO/IMUeCTBO TeIlIa, BbiZie/Isifollieecst TIPYU CropaHuy 1 MacChl TOTUTHBA U
OXJIaXK/IeHUH TIPOYKTOB CTOPaHUs [I0 HAYa/IbHOW TeMITepaTyphl MPH YCIOBUH
OTCYTCTBUSI KOH/IEHCAIVK BOJSTHOTO T1apa

Hu3mias TEeIJIOTBOPHasda CII0COOHOCTH TOI/IMBA — 3TO ...

¢ MaKCHMaJIbHOE KOJMUEeCTBO XMMHUUEeCKOH SHEpPTHH TOTUIMBA, KOTOPask MOXKET ObITh
npeoOpa3oBaHa B TETJIOBYIO B TMPOLieCCe TOPeHUsI

e KO/IMYECTBO Tell/a, BbIAesIoLIeecs IPpY CrOpaHrH 1 Macchl TOTUIMBA U
OXJIXK/IEHUH TIPOAYKTOB CrOpPaHus [I0 Haua/IbHOM TeMITepaTypPhl MPH YCIOBUH
KOH/JIeHCALIM1 BOASIHOTO Tlapa

e TerIoBasi 3HePrusi MPOAYKTOB CTOpaHUsl TOTLIMBA, KOTOPYIO MOXKHO
npeoOpa3oBaTh B IPyTHe BU/bI SHEPTUH

e KOJINUECTBO TeTIa, BhIZIe/ISIOIIeecs TIPYU CropaHny 1 MacChl TOTUTHUBA U
OXJIXK/IEHUH TIPOIYKTOB CrOpPaHuUs [I0 HAUa/IbHOW TeMITepaTyphl MPH YCIOBUH
OTCYTCTBUSI KOH/IEHCAIMK BOJSTHOTO Mapa
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Ne 4 ITpu KakoM COOTHOIIIEHUU KOMITOHEHTOB TOTL/IMBA AOCTUTaeTCsl MaKCUMaJTbHBIN
yZe/bHbINA UMITY/IbC TSTH PAaKeTHOTO JIBUTATe s ?

® TIpHU HeAOCTAaTKe OKUC/IUTEJIA

® TIpH M30BITKE OKUC/IATE/IS

® TIpH CTEXMOMETPHUUYECKOM COOTHOIIEHWH KOMIIOHEHTOB
¢ He 3aBUCUT OT COOTHOIIIeHHA KOMIIOHEHTOB TOIL/IMBa

Ne 5 K kakoMy THITy TBepZbIX TOIJIMB OTHOCSITCSI TOMOTeHHbIe TOILIMBA, MTPeZCTaB/ISIOI1e
co001i OTBePK/JeHHBIM PaCTBOP HUTPATa LIeJUTI0MI03bI U HUTPO3(UPHBIX PaCTBOPUTEEH?

® (CMeceBble

e 0aA/UIUCTUTHBIE

e TUOpUJHBIE

¢ [HPOTEXHHUECKUEe
¢ racToobpasHbie

Ne 6 K kakoMy Ty TBepAbIX TOIUIMB OTHOCSITCS TeTepOreHHbIe TOTIJIBA, COCTOSIIHE U3
YaCTHUL] OKUCTUTEJIsI, META/ITMYECKOTO TOPHOYero M OTBepPXK/[€HHOTO TTOJTUMEPHOTO
CBA3YHOLET0?

e (CMeCeBLIe

e 0a/I/IMCTUTHLIE
¢ rUOpUHBIE

¢ macTtoobpasHbie

Ne 7 MeTa/iueckoe roprouee J00aB/ISIIOT B COCTAB CMECEBbIX TBEPAbIX TOIUIMB C LIE/IbI0

e yBe/IMUeHUs [J0JIM KOHJeHCUPOBaHHBIX MPOJYKTOB CrOPaHUsI
¢ yBeJMUYEeHUs TETVIOTBOPHOU CTIOCOOHOCTU TOTLIMBA

¢ yyullleHus CTabWILHOCTH TOTUIMBA MIPY XpaHeHUH

¢ yBeJWYeHHUs TUIOTHOCTU TOTLIMBA

e YIYUIIeHUS] TEXHOJIOTUYeCKUX CBOUCTB IPYU W3TrOTOBIIEHUU

Ne 8 B kakom pexxume pa6OTI>I ABUIr'aTe/Id y,[[e.]'[]:HbIﬁ HMITYJIbC TATU PABEH CKOPOCTHU
HNCTeYeHUd IMPOAYKTOB CFOpaHI/IH?

¢ B CTEXUOMETPHUUECKOM
¢ B M303HTPOITNYECKOM
* B pacueTHOM

e B anurabaTHOM

Ne 9 Tormso AT + HIOIMI siBnsieTcs:

¢ BBICOKOKHUITAINM

¢ KPHUOr€eHHbBIM

® SKOJIOrMYeCKH YHMCThIM

¢ OAHOKOMIIOHEHTHBIM

¢ TOKCHMYHBIM

¢ CaMOBOCI/IAMEHSAOINMCA

¢ HeCaMOBOCI/IaMEHAROIUMCSA

Ne 10 Tormeo O2 + KepocuH siBsieTcs:

® BBLICOKOKUITALIUM

® arpeCCMBHBIM

¢ HearpeCCHMBHBIM

® S5KOJIOrMYeCKH YHNCThIM

¢ OJIHOKOMIIOHEHTHBIM

¢ TOKCHMYHBIM

¢ CaMOBOCII/IAaMEHAONMCS

¢ HeCaMOBOCIL/IaMEeHAOIHUMCS
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