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.
(moamnmch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
NCTOYHUKHU SHEPI'M 1 PABOYME TEJIA

HamnpasyieHnue/cnenaaibHOCTb 24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma IIpoeKkTHpOBaHNe TEXHO/JIOTHYECKHX MPOLIECCOB MPOU3BO/CTBA
TOATOTOBKH ABHAIMOHHBIX, PAKETHBIX /[BUTaTe/Ied U FJHepreTHYeCKNX YCTaHOBOK
YpoBeHb BbICILIEro 00pa3oBaHus Coenpaaurer
®opma obyueHus OuHasn
®dakyneTeT A PakeTHO-KOCMHYEeCKOH TeEXHHUKH
Beinyckaromas Kadeapa A8 IBUTATE/IN U SHEPT'OYCTAHOBKMU JIETATEJ/IBHBIX
ATITTAPATOB
Kadeapa-pa3paborunk pabdoueii A8 IBUTATE/IN 1 SHEPT'OYCTAHOBKMU JIETATEJ/IBHBIX
NporpaMmal ATIITAPATOB
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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

IIporpamMmmy cocTaBuIu:

Kadenpa A8 IBUTATEJIN 1 DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATIITAPATOB
lameBckuii Erop MuxaiinoBuy, crapiuyii mpernojaBaTesib

Kadenpa A8 IBUT'ATEJIM U SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB

Spourenko Hukonait Tumodeerny, [1.T.H., CTapIIMi HAyYHbIN COTPYIHUK,
ripocheccop

ITporpamma paccmMoTpeHa
Ha 3ace/jlaHuM Kadepbl-pa3paboTurka
paboueii porpammel A8 IBUTATEJIA 1 DQHEPT'OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBegyroiumii Kadezapoii JleBuxuH A.A., K.T.H., JOL.

[Tporpamma paccMoTpeHa
Ha 3ace/laHUM BbIMyCKatoIlel Kadepbl

A8 IBUT'ATE/IN 1 DOHEPI'OY CTAHOBKM JIETATE/IBHBIX AITITAPATOB

3apenyromui Kadeapoii JleeuxuH A.A., K.T.H., 01




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
NCTOYHUKHA SHEPI'I 1 PABOYME TEJIA

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-4 — crnocoOHOCTh OCYIEeCTBAATh MPO(deCcCHOHANMBHYIO AeSTebHOCTh C YYeTOM 3KOHOMUYECKUX,
9KOJIOTMUeCKUX, COLIMA/bHBIX W APYTMX OrpaHMYeHUM Ha BCeX 3JTarax >KU3HEeHHOTO I[MK/JIa TeXHUYeCKUX,
00bEKTOB aBUAI[MOHHOW M PAKETHO-KOCMHUECKON TEXHUKH

OITK-6 — criocoOHOCTh OCYIIeCTBAATL KpUTUUECKUI aHa/INu3 HayuHbBIX JOCTWKeHU B 00/1aCTH aBUAlMOHHOM
1 PaKeTHO-KOCMUUEeCKOU TeXHUKU

DOpPMUPOBAHKIO KOMITETEHI[HI C/TYKUT JAOCTIKEHUe CJIeAYIONMX pe3y/IbTaToB 00pa3oBaHus:
OIIK-4
3HAHUA:
Criocobbl TIPOM3BO/ICTBA PEAKTUBHBIX TOTUIHB, UX 9KOHOMUUYECKHe, IKOJIOTHUeCKHe XapaKTePUCTUKHU.
Criocobrl orjeHrBaHMs 3PHEKTUBHOCTH MPUMEHEHHST HICTOUHWKA SHEPIMHU /ISl peaKTUBHBIX JBUTaTeel;
YMeHUs:
CriocoBHOCTh OLIEHWTh OCHOBHBIE SHEPreTUUeCKHe TII0Kas3aresld JBWrare/ied W SHepreTHueCKHX
YCTaHOBOK aBMAI[IOHHOTO U PAKeTHO-KOCMHUUECKOTr0 Ha3HaueHHsl B 3aBUCMMOCTH OT BH/a TOTUIUBA,;
HABbIKU:
Pacuet yc/i0BHO#M (hOpMY/IbI TOTI/IMBA, COOTHOIIIEHUS] MEXK/TY KOMITIOHEHTaMH TOTUIHBA.
OIIK-6
3HAHUA:
Buibl NICTOYHHMKOB SHEPIUH /IS JBUraTe/Ie ¥ SHePreTHUeCKUX YCTaHOBOK aBUALIMOHHOIO U PAKeTHO-
KOCMHUYECKOTO0 HasHaueHus. MX CocTaB, SHepreTuueckue, (U3HKO-XMMUYeCKHe XapaKTePUCTHKH,
0C00eHHOCTH
9KCI/TyaTalyy;
YMeHUs:
Cr1ocobHOCTh OCYIIeCTB/IATh aHA/IU3 XapaKTePUCTUK UCTOUHHUKOB SHEPIHH, 06/1aCTy TIpUMEHEeHHS],
0COOEHHOCTH KOHCTPYKTHUBHBIX PEIlIeHUH B 3aBUCHMOCTH OT BEIOOpA TOII/INBA;
HABbIKU:
O60cHOBaHHe BbIOOpA UCTOUHKWKA SHEPIHH i1 KOHKPETHOTO Ha3HAUEHHSI C YU€TOM MePCIIeKTUBHBIX
pa3paboToK U UCCIeTOBaHUM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa UCTOYHWKU SGHEPT'YIW 1 PABOUUE TEJIA sBnsieTcsl AUCLUIIMHOU
o0s13aTeIbHOI yacTu 6/10Ka 1 MporpamMMbI TIOATOTOBKH 110 HarpasieHuto 24.05.02 IIpoekmupoeaHue
asUAayUOHHBIX U paKemHbIx 0gueamenetl.

CogeprkaHue JUCLUIVIVHBI ABJISIeTCS JIOTUYeCKUM NpoAo/pKeHrem aucouruime: XUMUWPSA.

Copep>kaHue JUCLUTIIMHBI SBJSIETCS OCHOBOM [jisT OCBOEHUS TUCIUTUIMH: HPOEE(TPIPOBAHHE n
KOHCTPYUPOBAHUME KAMEP CI'OPAHUA I'A3OTYPBEVHHBIX IBUT'ATEJIEN.

I[pesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHBIE Y 00yUaroOILerocs A0 Havyasa W3yueHus JUCLATUINHBL:
¢ OIIK-5 — CrniocobeH pa3pabarhiBaTh (pU3nUeCcKre U MaTeMaTHueCKUe MOJIeH UCCIelyeMbIX TTPOLIeCCOB,

SIBJIEHUM U O6’BeKTOB, OTHOCAIIMXCA K HpOCbeCCHOHaf[LHOﬁ ccl)epe AedATe/IbBHOCTU [JId pelleHusd
WH)XE€HEDHBIX 3d/1a4



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

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

Ay/MTOpHBIe 3aHATHS S
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3 5 Pazpaen 1. Beegenne. O61iue cBezienusi 0 pabounx tesnax. Knaccudukarms pabounx 5 1 1 0 4 10 0
TeJI 110 pa3/IMYHbIM IMPH3HaKaM.
Paszpen 2. PaGoune Tesla Kak HCTOUHMKH 3Hepruu. ObLiye NOHITHS U
onpeziesieHyst. VICTOUHUKY 5HePruy XMMUUeCKUX HeProyCTaHOBOK, silepHBIX
3 5 SHeproycTaHoBok. O61ias Knaccudukarys XuMUueckux pabouunx Tes. OCHOBHbIE 9 1 1 0 8 10 20
SHepreTuyeckre u ¢H3HKO-XHMI/I‘{€CKI/IE XapakTepuCTUKU pa60'-mx TeJl. TpeﬁDBaHl/IH
K pabounM Tesiam.
Paszpen 3. CocraB paGounx Te/l. YCI0BHasi XUMUUeCKast ()OpMyJia KOMITOHEHTOB
3 5 ToIIMBA U pabouero Tena. CTeXHMOMeTPUUECKOe U JlefiCTBUTEeIbHOE COOTHOIIEHHE. 27 1 2 9 16 20 10
KoabduipenT n36biTKa okucmTens. BiusHue Kosdduriyenta u36biTKa OKUCIUTENS
Ha SHepreTuyeckue u Cl)I/Bl/IKO-XI/IMI/l‘{eCKI/lE XapakTepUCTUKHA pa60'—II/IX TeJl.
3 5 Paspaen 4. Onenka 3¢ dexTuBHOCTH pabounx Tes1. MeTospb! OLIEHKH 24 10 2 8 14 10 10
s¢pekTHBHOCTH pabounx Ten.
Pa3pen 5. )Kupkue paGoune Tes1a. OCHOBHBIE CBOIMCTBA )XKUAKHX Pabouux Tesl.
3 5 Okucsmreny, roprourie. Kimaccudukarys, coiictea OpraHiuyeckie COejMHeHHs. 12 4 4 0 8 10 20
HeopraHnyeckye coejuHeHus1. DJIeMEeHTOOPTaHYeCKIe COeJUHeHHsI.
3 5 Paspen 6. Merammyeckue roproune. UncTble MeTasUIbl Kak roprouee 10 2 2 0 8 10 10
SHEProCU/IOBBIX YCTaHOBOK. OpraHo30/11 Kak roprouee.
Paspen 7. Teepapie paGoune tesa. Knaccupukagus TPT. OcHOBHbIE
3 5 onpezienenys. bannuctutHble TPT. Cmecesble TPT. Okuciautenu cmeceBbix TPT. 10 2 2 0 8 10 10
Toproure cmeceBbix TPT. dusuko-xuMHUUecKye U SHepreTUyeckye XxapakTepUCTUKU
TPT.
Paspen 8. ToniuBa pna asuanuu u I'T/I. Knacce! yrieBogopozos. I1ponsBoactBo
3 5 JKUAKUX TorMB. dusnyeckre cBoiicTBa Tonme. CBOMCTBA TOMN/MB, BAUSIOLIE HA 11 3 3 0 8 20 20
nporiecc ropenus. JKuzKue ToruIvBa 1 Tpe60BaHUS K HUM.
Bcero 3a 5 cemecTp 108 34 17 17 74 100 100
Bcero no gucuuninHe 108 34 17 17 74 100 100
3.2. AyATOPHBII NPAKTUKYM
Homep u
P Oo0BemMm,
Ne HauMeHOBaHUe
Tema NPAKTHYECKOIr'0o 3aHATUA ayA.
n/n pa3pena
qacoB
AUCIHUII/IUHBI
YcnoBHasg xuMudeckast Cl)OpMy]'[El KOMIIOHEHTOB TOII/IMBa U pa60qero
1 TeJsia. CTEXI/IOMETPH‘JECKOQ n ﬂeﬁCTBHTEHBHOE COOTHOIIeHNe. 6
Pasgen 3. CocraB
pabo . KoadhduieHT n30bITKa OKUCTATETS
d004YHX TeJsl.
) Bnusinue KOBCl)Cl)I/IL[I/IEHTEl U30BITKA OKUC/IATE/IS Ha JHEpPreTuuecKue u 3
(1)I/I3I/IKO—XI/IMI/I‘—IeCKI/Ie XdPAKTEPUCTUKU paGO‘JI/IX TeJsl
Pazpen 4. Onenka
3 |>¢pdekTrBHOCTU OneHka 3¢ ¢eKTHBHOCTH pabourX Tes 8
pabouux TeJl.
Bcero 3a 5 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Copep)xaHue yueoGHOro Oo0nemMm,
HOMep U HAMUME€HOBdHHE pa3/ie/id JAUCHUII/IMNHbI
n/n 3aJjaHUA JacoB
1 |Pa3pmen 1. BBenenue. INoaroroBka K Jlekiyn 4
Pazgen 2. Paboune Tela KaK UCTOUHUKHU SHEPTHH. [ToproroBka K Jlekuuu 8
3 Pa3gen 3. CocraB pabounx Ter. [ToaroroBka K pakTU4yeCKOMy 4
3aHATHIO Nel
4 [ToaroroBKa K KOHTPOIBHOM 4
pabore
HO,Z[FOTOBKEI K ITpAKTUYeCKOMY
5 4
3aHATHIONe2
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6 [ToaroToBKa K KOHTPOJIBHOM 4
pabore
[Toaroroska K rpakThyeCKOM
7 |Pazmen 4. OneHka 3¢ deKTUBHOCTH paboumx TeJl. 3&H'[5[{TI/I}ONQ3 p y 14
Pazgen 5. JKugkue paboune Tea. OCHOBHbBIE CBOHCTBA
8 IToproroBka K jeKUyn 8
JKHUIKMX pabouux TeJl.
9 |Pa3gen 6. MeTa/immueckue roprouue. IToproroBka K j1eKUyu 8
10 |Pa3gen 7. TBepasle paboure Tena. Knaccugukarms TPT. |[ToArotoBKa K JIeKIMU 8
11 |Pa3gen 8. ToruBa Ays aBuauuu u ['TI. IMogroroBka K JieKLUU 8
Bcero 3a 5 cemecTp 74
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1123 6 9 10 |11 |12 |13 |14 | 15| 16 17
5 P Konrtp.P. ap OP | Tect

Ycii0BHBIe 0003HAYCHUSA:

e JIP — aparHoCTHUeCKasi paboTa;
o KoHTp.P. — KOHTpO/IbHAs paboTa;

e Tect — TecT.

Tekyluidi KOHTPO/Ib YCIIeBaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnemyronux dhopMax:

JIMarHoCTUYeCKasi pabora;
KOHTpOJ/IbHAs pabora;
TeCT.

IIpomMesxyTouHasi arTecTanusi IIPOBOAUTCS B opMax:

5K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. Bopsie, A. A. JleBuxuH. . XUMMOTOJIOTHsI aBUaLMOHHBIX ToruwB. CI16.5I'TY "BOEHMEX" nm.
[. ®. Ycrunosa, 2021, 551. pec.

2. A. A. JopodeeB. . OCHOBBI TeOpHH TETVIOBLIX PaKeTHLIX ABUTaTeseil. Teopus, pacuéT u
npoektupoBanue. M.: M3g-8o MI'TY um. H. 3. Baymana, 2014, 15 3k3.

3. A. A. JleBuxuH, JI. I1. FOHakoB. . Pabouue Tejla ¥ TOI/IMBA pakeTHbIX ABurareneii. CITI6.BI'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2015, 24 3K3.

4.T. ®@. boicTpunkuii. . TeryioTeXHUKa ¥ SHEProCHI0BOe 000PYOBaHUEe TIPOMBILIEHHBIX TIPEATIPUSITH.
Mockga: FOpaiiT, 2021, a51. pec.

5. M. C. ITexep. . TorvBa 1 paboure Tena pakeTHbIX gBurareneii. M.: MammHoctpoedue, 1976, 351. pec.

5.2. [ononHuTe/bHas MTeparypa 1o AUCLUILIIHE:

1. M. C. IlItexep. . TortnBa u paboure Tejla pakKeTHBIX ABHraresei. M.: MaiHocTpoenue, 1976, 2 3k3.
5.3. Ilepuoguueckue U3gaHus:

1. IBurareis.

5.4. TlepeueHb peCcypcoB HH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMO/THOTEUHbIE CUCTEMBI:

1. https://ibooks.ru/ — SnekTpoHHas-6nMbMMoTeUHas cucteMa «ibooks.ru»;

2. https://e.Janbook.com/ — DnekTpoHHas-61bMMoTeYHasi cicTeMa «JIaHb»;

3. http://library.voenmeh.ru/jirbis2/ - bubnuoreka "BOEHMEX" — ®yHnamenTanbHas 6ubavoreka BI'TY
«BOEHMEX» nm. [1.®. YcTrHOBa.

CoBpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 371ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHMIA.

VHdopMaLioHHbIe CrIpaBOYHbIE CHCTEMBI:
1. Texakcriept — VTHGOPMaLIMOHHBIN TIOPTaI TEXHUYECKOTO peryavpoBaHusi: HopMmel, ipaBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCToB

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrautIntoc- nHbOpMalOHHbBIN TTOpTasl ITpaBoBoi HHGOpMaI[UH.

5.5. TIporpamMMHoe obecrieueHue:
He Tpebyercsl.
5.6. H(dopmaloHHbIe TeXHOJIOTUU:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY « BOEHMEX» um. [J.®. 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. ITpoekTop;
2. lHTepakTHBHas J0CKa.

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
MCTOYHUKHN SHEPTMI1 1 PABOUME TEJIA

AnHoTanusa paboueii nporpaMMsl

Ouctuinna M CTOUYHUKU JSHEPTUM M PABOUUE TEJIA spisieTcss AUCLIATLIMHOU
obsa3arenbHONM 4yacTH O70ka 1 mporpaMMbl MOATOTOBKM I0 HampasiaeHuio 24.05.02 IIpoekmupoeaHue
aeUAaYUOHHbIX U pakemHbix Oogueamesnell. JJUCLIMTIIMHA peanu3yeTcss Ha ¢akyabrere A PakeTHO-KOCMHUUECKOM
texuukd BI'TY "BOEHMEX" um. [J.®. YctunoBa kadenpori A8 IBUTATEJIN 1 SHEPTOYCTAHOBKU
JIETATEJIBHBIX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-4 CrmocoOHOCTh OCYIECTBASTh TPO(ECCHOHANBHYIO /IeTeTBHOCTh C  YYeTOM SKOHOMHUECKUX,
9KOJIOTUYECKUX, COIL[MA/JIbHBIX W JIDYTMX OrPAaHWYeHU Ha BCeX IJTaraxX >KU3HEeHHOTO MUK/Ia TeXHUUeCKHAX
00BEKTOB aBUAI[MOHHOW M PAKEeTHO-KOCMUYECKON TeXHUKU;
OITK-6 criocoGHOCTb OCYIIeCTBAATh KPUTUUECKUM aHa/U3 HAayUHbIX AOCTH)KEHUM B 00/1aCTH aBUAI[MOHHOU U
pakeTHO-KOCMUUeCKOM TeXHUKHU.

Co,qepmaHHe AUCLHUIT/IMHBL OXBAThIBA€T KPYI' BOIIPOCOB, CBA3dHHLIX C CYHIECTBYHOIIMMHU HWCTOYHHUKAMU
JHEpPrur, MeToAdMHK OLIEHKU BQ)Q)EKTHBHOCTI/I pa60q1/1X Te/l SHePreTuyeCkKnx yCTaHOBOK, 0COOEHHOCTAMHU UX
MMPOMU3BOACTBA U SKCIL/TydTallhH.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbl B
cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
e KOHTpOJbHas pabora;
* TecT.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e DJK3aMeH.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL

TpelyCMOTPeHbI JIeK[IMoHHbIe 3aHATus (17 4.), mpaktudeckue 3aHsTus (17 4.), camocTositenbHast paborta
ctyzeHta (74 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MCTOYHUKHN SHEPTMI1 1 PABOUME TEJIA

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.,
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.

HaumeHnoBaHue PexoMenIyeMast THTepaTypa TpyRoeMKOCTB,
paboThI yac.
Paspen 1. Beepenue.
ITogroroska K A. A. JleBuxuH, JI. I1. FOHakoB. . Paboune Tesa ¥ TOM/IMBA paKeTHBIX 4
Jlekuuu nsuraresiedi: CIT6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2015 (2.1)
Wroro 1o pasgeny 1 4
Paspen 2. Paboune Tes1a KaK HCTOUHUKHU SHEPTHH.
M. C. IITexep. . ToriBa u paboure Tesia paKeTHLIX JBUTaTenei: M.:
IToaroToBKa K MarmmmmHocTpoenue, 1976 (1) 8
Jlekuyn A. A. JleBuxuH, JI. IT. FOHakoB. . Pabouue Teja ¥ TOIUIMBA PAKeTHBIX
meurareneii: CI16.BT'TY "BOEHMEX" um. []. ®. YctuHora, 2015 (2.1)
Wtoro mno paszeny 2 8
Pa3gen 3. CoctaB padounx Te.
IMogroroBka k
MpaKTH4YeCKOMY 4
samsTHIO Nol M. C. Irexep. . Tonnmea 1 pabouue Tena pakeTHbIX ABUrareseit: M.:
TloaroToBKa K MarumHoctpoenue, 1976 (1)
KOHTDOJTbHOA A A. HEEI/IXI/IH, JI. T1. FOHakoB. . Paboune Tesna v TOT/IMBA paKeTHBIX 4
paboTe asurarenieii: CIT6.BI'TY "BOEHMEX" um. [. ®@. YctuHoBa, 2015 (2.1)
A. A. Topodees. . OCHOBBI TEOPUHU TETUIOBLIX PAKETHBIX [[BUTATE/IEH.
TlogroToBKa K Teopus, pacuét u npoekruposanue: M.: 3a-so0 MI'TY um. H. 3.
MpaKTH4YeCKOMY Baymana, 2014 (16) 4
3aHATHIONe? I'. ®. bricTpuLkuii. . TernmoTexHUKa U SHEPTOCUIOBOe 000pyIOBaHHe
Hozroroeka k TIPOMBIIIIJIEHHBIX TIpeAnpusTyii: Mocksa: FOpaiiT, 2021 (5)
KOHTPOJIbHOM 4
pabote
Wrtoro no pasgeny 3 16
Pazpen 4. Ouenka 3¢ ()eKTHBHOCTH Padoumx Tel.
E;élq;:;g};?}ilol;y A. A. JleBuxuH, JI. I1. FOHakoB. . Pabouue Tesa ¥ TOTUIMBA PaKeTHBIX 14
meuraresieii: CI16.6I'TY "BOEHMEX" um. []. ®@. Yctunoga, 2015 (2.1)
3aHATHUIONe3
Wroro no pa3peny 4 14
Pazpen 5. )Kuakue padoune Tesa. OCHOBHBIE CBOMCTBA XXHAKUX PabouHx Tel.
M. C. IITexep. . TormBa u paboure Tesia paKeTHBIX JBUTaTened: M.:
ToroToBKa K MarimHocTtpoenue, 1976 (2,3)
nexi A. A. JleBuxuH, JI. I1. FOHakoB. . Paboune Tesa ¥ TOM/IMBA paKeTHBIX 8
meurarenieii: CI16.BI'TY "BOEHMEX" um. []. ®@. YctuHoRa, 2015 (2.2-
2.3)
Wroro no pa3geny 5 8
Paspen 6. Meraninueckue roproydue.
ITogroroBka K M. C. Itexep. . ToruBa U paboure Tena pakeTHBIX ABUraTesiei: M.: 8
JIEKITUU MarmmmHocTpoenue, 1976 (5)
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Wrtoro o pasgeny 6

Pa3pen 7. Tepjapbie padouune Tena. Knaccudpukanusa TPT.

IMogroToBka kK

M. C. IITexep. . TorsmBa u paboure Tesia pakeTHBLIX JBUTaTesnei: M.:

JIeKLIUU MaimHocTpoenue, 1976 (4) 8
Urtoro no pasgeny 7 8
Paspen 8. TonuBa s aBuanum u I'T]T.
A. A. bopsies, A. A. JleBUXxvH. . XUMMOTOJ/IOTHSI aBUAL[MOHHBIX TOTJIUB:
IToaroToBKa K CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa, 2021 (8) 8
JIEKLIA I". ®. boicTpulKUi. . TenIoTeXHUKA U SHEPTOCUIOBOE 000py/I0BaHHE
TIPOMBIIIIEHHBIX NpeAnpusaTui: Mocksa: FOpair, 2021 (I'masa 5 1. 5.1)
Wrtoro no pa3zeny 8 8
12 27327




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
NCTOYHUKU SGHEPT'UU 1 PABOUYME TEJIA

®OH/J] OODEHOYHBIX CPECTB

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

[IMarHocTuyeckas pabora
TeCT;

KOHTpO/bHAs pabora;
3K3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Tect
Tect cocrout 13 20 BorpocoB. TecT curMTaeTCsl CAAHHBIM [PY HAJWMUWK [IPaBUIbHBIX OTBETOB HA He
MeHee yeM Ha 60% BompocoB. KOMIIEKT TeCTOBBIX 3aZlaHUM BXOAST B cocTaB Y MK AUCLMIIVHEL.

KontponbHas pabora
KoHTposibHast paboTa COAep)KUT 2 3ajiauv ¥ OLIeHUBAETCSl C IIOMOLL[bIO0 CUCTEMBI OLIEHOK «3aUTeHO», «He
3a4TeHO». 3aUTeHO» BBICTAB/ISIETCSI ITPU MPABU/IBHOM PEILeHUH BCeX 3a/1ad KOHTPOIbHOW paboThl.

3apaua 1

Paccuurars ycioBHyto Gopmyny KommoHeHTa 1 pakeTHoro ToriiBa o Macce. CoctaB KomrmoHeHTa 1
TIpUBeJieH B BeCOBBIX JIO/ISIX.

3agaua 2.

Vcnionb3ys yciioBHYI0 hopMyiy, TIOMy4eHHYH0 B 3ajjaue 1, pacCunTars:

MonbHOe 1 MaccoBoe cTexuoMeTpuueckoe cooTHoueHue (Ko, Kmo) /s TonnivBHOM napel
KommonenT1+KomroneHT2. Pacuer Kmo npou3sBecT# 110 TOUHOM U pUOIKeHHOH GopMynam. Pe3ynbraTer
CpaBHHUTb-BBIPa3UTh MOTPEIIHOCTS B %.

3azmaua 3.

Paccuurath ycioBHYIO (popMysty ToruvBa, coctosiero u3 KomronenT1+ KommoHeHT2.
Ko3dduieHT U30bITKa OKUC/INATEIS O IIPUHSATE:

Hns BapuanTos 1-6 a=0,98;

s BapuanToB 7-12 o=1;

Ne BapuanTa Kommonent 1 Becosele o ®@opmysa KommnosneHrt 2

1 AK-20 0,78 HNO3 CH6N?2

0,22 N204

2 MetunoBbiit crimpT 85% 0,85 CH30H HNO3

0,15 H20

3 Otunoseid civpt 80% 0,8 C2ZHSOH HNO3

0,2 H20

4 BA1185 0,51 CH6N2 N2F4

0,3 N2H4

0,19 H20

5 MHF-3 0,86 CH6N2 CIF5

0,14 N2H4

6 MHF-5 0,55 CH6N2 CIF5

0,26 N2H4

0,19 N2H5NO3

7 IRFNA III 0,83 HNO3 C2H8N?2

0,14 NO2

0,03 H20

8 Hydyne 0,6 C2H8N2 O2

0,4 C4H13N3

9 BO31YX 0,76 N2 C2H50H
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0,23 02

0,01 Ar

10 AK-27 0,27 N204 N2H4

0,71 HNO3

0,02 H20

11 A3ortHasg kuciaora 97% 0,97 HNO3 C5H602
0,03 H20

12 IRFNA IV 0,54 HNO3 CH6N2

0,44 NO2

0,02 H20

JK3aMeH

JK3aMeH CUMTaeTCsl He CaHHBIM MPU Hamuuu MeHee 60% TpaBU/IbHBIX OTBETOB Ha TECTOBOE 3a/laHue,
cocrosiee u3 20 BOMpOCOB.
OrieHKa "y/10B/IETBOPUTELHO" BBICTAB/ISETCS TIPH HATMUUK He MeHee 60% U He 6osee 80% TMpaBUIBHBIX
OTBETOB Ha TECTOBOe 3ajlaHue, cocTosee 13 20 BONpOCOB.
[T7ist MOSTyYeHusl OLIEHKHU «OTJIMYHO» U "X0opoIio" TpeOyeTcs OTBETUTH Ha /iBa Bompoca Oueta. OrieHUBaeTCst
TOJIHOTA U NIPaBUIbHOCTb OTBETOB.
OLleHKa «XOPOLI0» BBICTAB/ISIETCS TIPU HA/TMUKMHY OTBeTa 1o 6usiety He MeHee 80%.
O11eHKa «OTJIMUHO» BBICTABJISIETCS IMPU HAJIMUMK OTBeTa 1o ousety He MeHee 80%, OTBeThI Ha 1-2
JIOTIOJIHUTEJIbHBIX BOMPOCA CO CTereHbI0 MOJHOTEI 0TBeTa He MeHee 30% 110 KaXKJoMy.

Boripocs! K 3K3aMeHy:

1. VICTOYHHKY 3HEepruy U Macchl /11 paKeTHBIX IBUratesield. XMMHUYeCcKUe pakeTHble TOIUIMBA. Y/e/bHast
pabora rasa

. OcHOBHBIe XapakTepuCTUKHU pabourx Tesl. Knaccudukaipst XuMruuecKuxX pakeTHBIX TOTUIUB.

. TpeboBaHuUs K pabourmM TesaMm.

. CocraB pabouux Tes. BriusiHue cocTaBa Ha SHepreTuyeckue U (pU3MKO-MexaHHJeCKHe XapaKTepHUCTHKH.
. ByinsiHMe xapakTepUCTHK TOI/IMBA Ha [TOKa3aTe/Iv PaKkeThl.

. OneHka 3¢deKTHBHOCTH TOIUIMBA MPY UCIIO/Ib30BAaHMH B KaueCTBe KPUTepUs HlealbHON CKOPOCTH.
. Bocriamenenue 3apsios TPT

. Comnocrasnenue ocHOBHble xapakrepuctuk JKPT 1 TPT

. MeTozbl 3KCIIeprMeHTa/IbHOIO UCC/Ie0BaHNs TOIUIMB C LieJIbI0 OIpe/ie/ieHUs] U3 OCHOBHBIX XapaKTepPUCTHUK
0. ®usnueckas Mofie/lb FOPeHUs TBepZO0ro TOIINBa

1. O6nacTb NpUMeHeHUs TBEP/IbIX TOTLIVB

12. CpaBHenue xapakrepuctuk JKPT u TPT

13. O6ocHoBanue BeiOopa TorutiBa JKP/I.

14. Hedrenpozykrel. Knaccebl yriieBofopofoB.

15. Toprourie Ha OCHOBe MeTa/IoB. ['MapopearupyoLue roproume.

16. V3roToBneHye 3apsiZiloB CMeCeBOIr0 TBEPLOrO TOIIMBA

17. TorvBa /151 ra30TypOMHHBIX ABurareneii. Knaccudukarus. OcobeHHocTH B cpaHeHuu ¢ JKPT.
18. Oxkucnurenu JKPT. Knaccudukaiys. TpebopaHus.

19. T'oproune JKPT. Knaccudukarus. TpeboBaHusI.

20. ITepcrieKTUBHBIE TOTIMBHbIE KOMIIO3ULIUA

21. Teepapie pabouue Tesna, UX KIacCUPUKALVS.

22. OcHoeHble TpeboBanus K TPT

23. IeyxocHoBHbIie TPT. CocTtaB. OcoGEHHOCTH.

24. Cmecesble ToruBa. CoctaB. Oco6eHHOCTH

25. To6asku k TPT. Cocras. Ha3HaueHue.

26. OcHoBHble xapakTepuctuku TPT.

27. T'uapuapl Kak criocob XpaHeHus1 BOA0po/a.

28. CkaTble ra3el Kak paboure Tesa

29. CreLiyajibHble BU/bl PA0OUUX TeJ

30. CmerraHHbIe MHOTOKOMITOHeHTHBIe ToruiBa (CMT).

31. Paboune Tena ra3oBbix TypouH (I'T).

32. OxBuBaneHTHas (ycioBHas) hopmysa ToruimBa COOTHOLLIEHVE MeXY KOMIIOHEHTaMH TOTLIMBa
33. ba/uicTuTHBIE TBEp/ble TOIUIMBA

34. V3roToBieHue 3apsifoB U3 0a/lMCTUTHOTO TBEPAOTO TOTLIMBA

35. OKuC/IUTeNd CMeCeBbIX TBEP/IbIX TOTIIUB

36. T'oproune cMeCeBbIX TBEPABIX TOIIUB

37. BocruiameHuTeny 3apsf0B TBepA0ro TOIIuBa

=, OO UTAWN

14
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3 5 [Pa3pen 1. BBegenue. 5 1 1 0 4 10 0 Tect
3 5 Paspen 2. Pabouue Te1a Kak 9 1 1 0 8 10 | 20 Tect
HCTOYHHUKY HePruu.
Tecr,
3 5 |Pa3pgen 3. CocTaB padouux Tel. 27 | 11 2 9 16 20 | 10 |KoHTposbHast
pabota
3 | 5 [Paspend. Ouenxa 24 10| 2 | 8 | 14 | 10 | 10 Tecr
3(GeKTHBHOCTH PabdOUHX TeJl.
Pazpen 5. )Kupkue padoune Tesa.
3 5 |OcHOBHBIE CBOMCTBA XXUAKHX 12 4 4 0 8 10 | 20 Tect
padounx Tesr.
3 5 Pazpgen 6. Meraninueckue 10 2 7 0 8 10 | 10 Tect
roprouue,.
Pa3pen 7. Teepablie padouue Tena.
3 5 Knaccudukanus TPT, 10 2 2 0 8 10 | 10 Tect
3 5 Pazpen 8. TonmBa A/ia aBUaliui v 1 3 3 0 8 20 | 20 Tecr
I'TA.
Bcero 3a 5 cemectp 108 | 34 | 17 17 74 | 100 | 100
Bcero no gucIuinHe 108 | 34 | 17 17 74 | 100 | 100
15 27327




Kputepuu oneHuBaHus

OIIK-4

Ne 1
Ne 2

Ne 3
Ne 4
Ne 5

Ne 6

Ne 7

Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:
CaMoBOCII/IaMeHSIFOLLe sl TOTUTUBA 3TO

3akoH AppeHryca yCTaHaB/IMBAeT CBf3b MeXX/1y-CKOPOCTbI0 XUMUUECKON peakLiui U
TeMIIepaTypoi, B KOTOPbIH BK/IIOYaeT [jBe SMIIMPHUYeCKre KOHCTAHThl SHeprus
aKTMBALM ¥ KOHCTaHTa CKOPOCTH OHH OTIPeJesIsiioT

JKP/I c dha30BBIM TIEpEXOZIOM 3TO
[Touemy HazayB 6aKOB € KMJKUM BOJOPOJOM OCYIIIEeCTB/ISIOT TOJIBKO reieM

KuneTtnueckasi 1 quddy3roHHas 06/1acTh IPOTEKAHMS B3aUMOZIEHCTBHUS TOPHOUEro 1
OKHC/TATE/IS] OT/TMYAIOTCS TEM, UTO

YpaBHeHue L[MONMKOBCKOTO OTpe/iesisieT: -B/usiHUe TUIOTHOCTH TOTUIMBA Ha WZeabHYHO
CKOPOCTb PaKeThl

ITpon3BogHbIe aMMHaKa, B KOTOPBIX aTOMbI BOA0OPO/a 3aMelljeHbl paZiiKajaMH - 3TO:
- AMUHBI anudaruyeckue

- AMUHBI apoMaTHyecKue

ITponsBogHbIe aMMHaKa, B KOTOPBIX aTOMbI BOZ0OPO/ia 3aMell[eHbl paZiiKaiaMu
cofiepXKaiumMy 6eH30/IbHOE KOJTBIIO - 3TO:

- AMuHBI anuaTrueckrie

- AMHHBI apoMaThUeCcKre
[Touemy >KuAKuM BOJOPO/, He IPUMEHSIeTCS Ha TTePBBIX CTYTIEHSIX PaKeT
Kaxkue ToruiiBa Harbosiee MPUTOHBI [ IBUTATENIS C (ha30BbIM TEPEXO/IOM:

® HU3KOKUIISIIINe KPUOTeHHbIe roproure

¢ TOIUTMBA Ha OCHOBe TpeJie/IbHBIX YI1eBO/|0OPOZ0B
¢ BBICOKOKUIISILI[ME THAPHU/IBI a30Ta

¢ HU3KOKUIISAIIME KPUOTeHHbIe OKUC/TATENN

BOTlpOCbl 3dKpblmo2o muna:
Kakue ncTouHuKu SHEPIYU UCII0J/Ib3YIOTCA B paKeTHOi/JI TeXHHUKe:

1. XumMunueckue

2. DIleKTpuueckKue
3. ApnepHele

4. MexaHu4eCcKue
5. Bce

YcoBue BoCIlaMeHeHHsl TOM/IMBA B cocyge:

1. mozorpeB cocypa;

2. TIpeBbIlLIeHNe BeJTMUMHBI TEIIONIPUX0/ja B pe3y/bTare XUMHUUeCKOro
B3aMMO/[eHICTBYSI KOMIIOHEHTOB TOTUIMBA BeJTMUMHBI TETVIOOTBO/IA B OKPY KAOII[YIO
Cpeny;

3. MoZIoTpeB COCy/ia A0 TeMrepaTyphbl BCIILILLKU Fa30B WX MTapOB TOILIMBA;

4. [ocTaTouyHOe KOJMUeCTBO BpeMeHHU Jijisl pa3orpeBa coCyfa A0 TeMIiepaTypbl
BCITBIIIKY T'a30B WM 11apoB

3akoH Knaiirnepona —Knay3uyca ycTaHaB/IMBAeT CBSA3b MEXKY:

1. TeMriepaTypo KUAKOCTU U ee TIapoB;

2. TeMIIepaTypoi >XKUJKOCTH U [ABJIEHUEM ee HaChIIIIeHHOTO T1apa;

3. TeMIIepaTypoi JKUAKOCTU 1 KOHLIeHTpalell ee TTapoB B aTMocdepe;

4. apIaabHLIM JIaBJI€HUEM MTapOB KUIKOCTH U OOIIMM /IaBJIEHUEM B COCYZIie
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Ne 4

Ne 5

Ne 6

Ne 8

Ne 9

CTEXI/IOMeTpI/I‘—IECKOE COOTHOIIIeHHe KOMIIOHEeHTOB 3TO:

1. cooTHoOIIIeHHE KOJTMYeCTBa rOPIOYeTo U OKUC/TUTesT 00ecTieunBaroliee
BOCIUIaMeHeHHe TOTINBa;
. COOTHOIIIeHHe KOJINUeCTBa TOPIOUeTo ¥ OKUCUTEsI BhIpDaKeHHOe B MOJISIX;
3. COOTHOIIIEHHE KOJTMUECTBA UCXO/IHBIX PEarupyIoIIUX BelleCTB 0becrieunBaroiee
WX B3aWIMO/IeHICTBHE 10 KOHEUHBIX MTPO/IYKTOB PeaKlIvy;
4. COOTHOIIIEHUE KOJIMYeCTBa FOPHUEro ¥ OKUCIUTE/S [10/,aBaeMOro B KaMepy
CropaHus

N

I'mppuper azota 5T0:

1. coeivHEHMS TOJTyUeHHbIE HA OCHOBE aMMHaKa IyTeM 3aMeHbI BOZ0po/ia Ha
METH/IbHBIN pajiuKat;

. COeZIMHEHUST MOJIEKYJIa KOTOPBIX COZIEPKUT He MeHee JIBYX CBsi3eld a30T-BOZI0pO/;

. BelIleCTBa B MOJIeKyJ/ie KOTOPBIX peasn30BaHbl CBSI3U a30Ta U BOZOPO/a;

4. roprourie CaMOBOCIUIAaMEHSFOIIECS C a30THBIMU OKUC/TUTEJISIMU

w N

KosdhduieHT U30bITKa OKUC/INTEIS XapaKTePU3YET:

1. COOTHOIIIEHWE TOPIOUMX U OKUC/TUTETBHBIX 3JIEMEHTOB B XUMUYECKOH (hopMmyrie
KOMITOHEHTa TOTL/IMBA;

2. MaccoBoe COOTHOLIIeHHe KOMIIOHEHTOB TOII/IMBA MPY KOTOPOM JI0CTHUTaeTCst
MakKCHMaJsIbHOe 3HaueHHe YZebHOTO UMITY/IbCa;

3. oTMume (aKTHUECKOTO 3HaYeHHsI MaCCOBOTO COOTHOIIIEHHS pacXozia FTOProYero u
OKHCJIUTE/IS] OT CTEXHOMETPUYECKOTO;

4. TapaHTUPOBAHHBIM OCTaTOK OKUC/IUTE/ISI B Oake pakeTbl K MOMEHTY OCTaHOBa
JIBUTATEJIs.

Kax 3anvicarb 0JHOKOMIIOHEHTHOE TOIUIMBO TH/pasvH yCI0BHOM XUMUYeCKOM
¢hopmyrnoii ¢ MosekysisipHOi Maccoit p= 100?

1. N6,241 H12.482
2. N2 H4

3. N62,41 H124,82
4. N20 H40

ME)KKPI/ICTHIIIII/ILIQCKEIH KOppO3U4 XapdKTe€pHa AJIsd:

1. )KMIKOTO MeTaHa;

2. )KUJKOT0 BOZLOPOAA;
3. )KMJKOTO KUCJIOPOAa;
4. xepocuHa.

TemniepaTypa BOCI/IaMeHEeHHS:

1. HavMeHbILIasi TeMITepaTypa, IPX KOTOPOM YC/IOBUSIX CIIeL[UabHBIX UCITBITAHU
BEIIIeCTBO BhIZIe/ISIET FOPIOULE Maphbl COCOOHBIE K BCIIBIIIKE TPYU BHECEHUH
MCTOYHHUKA 3aKUTaHUS;

2. 9TO HauMeHbIllasi TeMIlepaTypa BellleCTBa, PX KOTOPOU B YCJIOBUSX CrieLMaTbHbIX
WCTTBITAaHUM BEIIeCTBO BhIZIE/ISIET TOPIOUME TIaphl U Ta3bl CO CIIOCOOHBIE K
BOCIJIAaMEHEHHIO C TaKOM CKOPOCTLIO, UTO MPY BO3IEMCTBUM HAa HUX MCTOYHHUKA
3@)KUTaHWs HaO/TI0ZaeTcs BOCI/IaMeHeHHe.,

3. HaMMeHbll1asi TeMriepaTypa KOMIIOHEHTa, IPY KOTOPO B pe3y/bTaTe BCOBIIKA
MapoB Haj, "'3epKajioM" >KUAKOCTH POMCXOUT ee BOCIJIaMeHeHne
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Ne 10

OIIK-6

Ne 1
Ne 2

Ne 3

Ne 6
Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

4. mapameTp ompe/iesISIIOIINi CIOCOOHOCTH KOMITOHEHTOB TOTUTHBA K
CaMOBOCIIAMEHEHHIO

Kaxkoe yc/ioBue 0/KHO ObITh BLIMOJTHEHO TIPH COCTABIEHWH YPaBHEHUsI MaTepHaTbHOTO
OasaHca?

1. PaBeHCTBO unC/ia aTOMOB i-r0 XMMHAYECKOT'0 3JIeMeHTa B TOIIMBE U MPOAYKTax
CropaHusi;
. PaBeHCTBO umc/ia MoJieit B TOT/IMBe U TTPOAYKTAaX CrOpaHUs;
3. VicxoiHOe TOTUIMBO 0/DKHO ObITh 33/laHO OTHOCUTETbHBIMU MacCCOBBIMHU JIOJISIM i-
IO XUMUUECKUX 3JIEMEHTOB.
4. PacyéT IOo/DKeH BBITOMHATECSA Ha 1 KT WK 1 MO/Ib NUCXOZHOTO TOIL/IMBA.

N

Bonpocbl omkpbimozo muna:

IToka3aresb TepMOCTaOUIBHOCTH TIepoKcua Bogopoaa (I1T) 3To

Kak 3aBUCHT TeMniepaTypa KUTIeHHs ¥ TUIaB/IeHUsI TIePOKCH/Ia BOJOPOAA OT ero
KOHLIEHTpalUu:

¢ 00e TemrepaTypbl MOBBIIIAIOTCS C POCTOM KOHL|EHTPALMH MepoKCHa BOJOpOJa

¢ 00e TemrepaTypbl MOHWKAIOTCS C POCTOM KOHLIEHTPALMHY MePOKCH/ia BOAOPOa

e TeMmrepaTyp KUIeHUsl TIOBBIILAETCs, TEMITePaTypa IJIaBIeHUs TIOHMKAeTCs C
POCTOM KOHIIEHTPALMX TIePOKCH/Ia BOJOPO/ia

¢ TeMIIepaTyp KUMeHUs TOHWKAETCsA, TEMITePATyPa IJIaB/IeHHUs TOBBIIIAETCS C
POCTOM KOHIIEHTpAIMU TIEPOKCH/IA BOJIOPO/ia

KakuM 0CHOBHBIM TPeOOBAHUAM [JO/DKHBI OTBEUaTh KOHCTPYKIIMOHHBIE MaTepUasbl,
TIpUMeHsIeMBIe [IJ1s1 M3[e/T|H, paboTaroIX B KOHTAKTe C OKUC/TUTE/ISIMIA Ha OCHOBE
MePOKCH/Ia BOIOpO/a:

* He yCKOPSITH Pa3/jiokeHHe MepoKCHa BOAOPO/a Ha CBOel TIOBEPXHOCTH
* YCKOpSTb Pa3/ioykeHre MepoKCHa BOAOPO/A Ha CBOel MOBepXHOCTH
e 00/1a/1aTh BLICOKO KOPPO3UOHHOM CTOMKOCTbIO

CoracHO Teopur HOPMAaBLHOTO PACIIPOCTPAHEHUS IBKYIIe CHION TIOAIepP>KaHus
TOPEHHsI CMeCU PearupyroluX BelleCTB SIBSeTCs

ITouemy B pakeTHOM TeXHUKe He TIPUMEHSIFOTCSI OKUC/TUTE/TH Ha OCHOBe )Topa U ero
Coe/IMHeHu:

¢ 113-3a HU3KOI'O y/le/IbHOI0 UMITy/IbCa
¢ 13-3a BBICOKOW TOKCMUYHOCTH U BBICOKOM KOPPO3MOHHOW aKTUBHOCTH

YcnoBHas dopMmysia TOI/IMBA OINpefiensieT

st uero pa3paboTaHo TOrMBOTM-185 U mouemMy B HaCTOsAIIee BpeMsl TPAKTUUeCKU He
[IPUMEHSIeTCS

[nst yero pa3paboTaHo TOTUMBO «LIMK/TH» U MOUeMy B HACTOsIIIlee BPeMsl PaKTHUe CKH
He IIPUMeHsIeTCs

TemneparypHblii K03 dULIEHT CyMMapHO CKOPOCTH B3aUMOZeMCTBHSI KOMIIOHEHTOB
TOIUIMBA 3Ta BeJIMUMHA XapaKTepu3syeT:

-yBe/IMUeHre 00beMa 30HbI PeaKI[UK TIPH MOBBIIIEHUH TeMIIepPaTyphbI;

- BO CKOJILKO pa3 BO3pacTaeT CKOPOCTh XUMUUECKUX peaKLUii Ipyu yBeTuueHur
TeMrneparypsl B 30He peakiiuu Ha 100C;

-M3MeHeHUe paBHOBECHOTO COCTaBa MPOAYKTOB peakLUii;

-yBeJIMueHNe TerIonoTePh OT PeaKIIMOHHOTO COCY/a B OKPY>KAIOIIYI0 Cpefy.
Temrieparypa BCITBIIIIKH KOMITOHEHTA 3TO

Bonpocbl 3akpblmozo muna:

B uem oT/MuMe pakeTHOTO JBUraTesisi OT peaKTUBHOTO:
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Ne 2

No 4

Ne 6

Ne 7

Ne 8

1. pakeTHbIH JBUraTe/lb YCTaHAB/IMBAETCS Ha PaKeTe, a peaKTUBHBIM Ha caMosieTe;

2. peakTUBHBIN [IBUTaTe/Ib UCII0JIb3YeT B KaUeCTBE OKUC/IUTEISE aTMOC(hepHbBIi
BO371yX, @ PaKeTHBIN - OKHUC/IUTEb, 3alpaB/lIeHHbIN B pakeTy;

3. peakTUBHBIY /IBUTaTe/lb pab0OTaeT Ha KepOCHHe, a PAKeTHBIN Ha TI000M roprouem;

4. pakeTHbIi /iBUraresib paboTaeT Ha TBepZIOM TOIUIMBE

YaenbHbINA UMITY/IBC 3TO:

1. oTHOIIeHUE CUJIBI Y/japa K Macce yAapsiolLero Tena;

2. cuiia, IPUIOYKeHHas1 K TeJly B eIMHULY BPeMeHH;

3. OTHOIIIEHWE CUJI TSITH PaKeTHOTO JBUTATesIsl K CeKYHAHOMY PacXofly TOTLTHBA;
4. Tsira OJHOTO [IBUTATEJIsI B MHOTOKaMepHOU /IBUraTeTbHOM yCTaHOBKE

Kaxkoe cBotictBa JKP/] ¢ (ha30BbIM TIepexofioM 00/1ervyaroT pellieHre 3aaur TOBTOPHOTO
[IPUMEHEHUS IBUraTesIst:

1. HU3KOe JaB/IeHre pabouero Teja IpH peayu3alii OTKPBITOH CXeMbI;

2. HU3Kast KOPPO3WOHHAast aKTUBHOCTh KPHOTEHHBIX pab0oumnX TeJt;

3. HM3Kas TeMIiepatypa pabouero Tesia, Bpallaroliero Typouny;

4. HU3Kasi MOJIEKY/ISIpHast Macca MepCreKTUBHBIX PabOUrX Tesl: BOZOPo/Ja U MeTaHa

Temrmieparypa KureHus ¥ 3aMep3aHusi THAPHUJO0B a30Ta CHUKAeTCs B CIeAyIoLeM
ropsiike:

1. rugpasun

2. CUMMeTpHUUHBIN AUMeTHUITH/pa3uH
3. MOHOMETU/ITM/pa3uH

4. HeCUMMeTPUYHBIM AUMEeTUITU/pa3iH

Kaxkoe TpeboBaHuMEe K 371€KTPOOOOPYI0BaHUIO 00513aTe/ILHO B OMEIIEHHSI, B KOTOPBIX
BO3MO)XHO TIPUCYTCTBHE TOPIOUMX ra30B:

1. HaripsbKeHMe He BbIllle 12 BOJIBT;

2. ToK He 6osee 10 ammep;

3. nuckpobe30racHoe UCIIONMHEHHe BCeX TPHUO0POB;

4. BCce Kopryca prOOPOB I0/KHBI ObITH TepMETUYHBI

YienbHbINA UMITY/TbC KaKOTO TOTI/IMBA HanuboJsiee BBICOKUM a30THBIM TETPAOKCHOM?

1. MOHOMETUITHAPa3uH

2. HeCUMMeTPUYHOT0 AUMeTUITU/IPa3uH
3. aspo3uH 50

4. rugpasuH

TpaHcropTHUpOBKa rufipa3yuHa NpOBOJUTCS;

1. B CTEK/ISIHHOM Tape;

. B eMKOCTSIX 13 a/JFOMHUHUEBBIX CIJIABOB U HEPJKaBeIOIINX CTasel;

3. B eMKOCTSIX U3 a/IFOMUHHUEBBIX CIUIaBOB U HEPyKaBerLLUX CTasel Nof HaJyBOM
a30ToM;

4.B repMeTUYHBbIX €MKOCTAX M3 a/IIOMWHMEBBIX CIVIaBOB U HEPXKABEIOIIUX cTase.

N

CrabuinsaTopamyl pas/oKeHus! IePOKCHA BOAOPOA SIB/ISIOTCS:

1. 0/IOBSIHHO-KUC/IBIN HAaTpUi
2. conu CBUHLA

3. pudocdar HaTpus

4. a30THO-KUCJIbII aMMOHUHN
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Ne 9 INepokcuy Bogoposa B pakeTHOM TeXHHKe TPUMEeHsIeTCs B KauecTBe:

1. okuc/IMTeNsT paKeTHOTO TOTLTMBA

2. MeJUITMHCKOTO Mperiapara Ayis ie3nH(eKIuu paH
3. orbe/mMBaTeIst 1eJI/TF0JI03bI

4. OTHOKOMITOHEHTHOTO TOTI/TBA

Ne 10 Kakuve Mapku nepokcr/ia BOAOpoJa UCIo/b3yeTcsd Ha pakete "Coro3" ¥ Ha CIyCKaeMoM
arnmapate "Coro3":

1. IIB-85, koHuentpauuu 84,5%

2. I1B-98 koHueHTpauuu 97,5%

3. IIB -100 koHuenTpauuu 99,5%
4. TIB-K, koHueHTpaimu 93-95,5%
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