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
[HexaH ¢dakynbTeTa

JleBrxuH A.A.
« » 20

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

HamnpasyieHnue/cnenaaibHOCTb 24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH
MOATOTOBKH

Crnepuanu3anusa/mpoduns/nmporpamma _IIpoekTHpoBaHHe aBHALIMOHHBIX JABHraTe el U S3HepreTHYeCcKUX YCTaHOBOK

MOAroTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust CrnenyaaureT
®opma o0yueHHs OuHas
(I)aKyJ'leET A PakeTHO-KOCMHUeCKas TeXHHKaA
Beinyckaroman Kadeapa A8 IBUT'ATEJIN U DHEPI'OY CTAHOBKMU JIETATEJ/IBHBIX
AIIITAPATOB
Kadeapa-pa3padorunk paboueit A8 IBUT'ATEJIN U DHEPI'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
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

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

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

3aBenyromuii kadenpoii CaBapoBckuii A.A., K.T.H.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

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

3aBegyromumii Kadeapoii CaBapoBckuii A.A., K.T.H.




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:

OIlK-4 — CnocobeH oCyIIecTBAsSTh TPOGECCHOHANBHYI) AeSTeTbHOCTh C Y4YeTOM 3KOHOMHUECKHUX,
9KOIOTUYEeCKUX, COLMA/IbHBIX W JPYTMX OrpaHMuYeHMH Ha BCeX 3Tarax >XU3HEHHOro I[MK/a TeXHWUeCKHUX
00BEKTOB aBUALIMOHHOW M PAKETHO-KOCMHUUECKON TeXHUKU

OTIK-6 — CriocobeH oCyIIeCTBIATh KPUTHUECKUM aHA/IN3 HayUHbBIX JIOCTH)KEHUH B 00/1aCTV aBUALIMOHHON U
PaKeTHO-KOCMHUYeCKOU TeXHUKH

®OpMHUPOBaHUIO KOMITETEHIIUN CJTY>KUT OCTYKEHHE CIIeYIOIIUX Pe3y/ibTaToB 00pa3oBaHus:
OIIK-4
3HAHUA:
Crioco0bl TIPOM3BO/ICTBA PEAKTUBHBIX TOTUTUB, UX 9KOHOMHUYECKHE, IKOJIOTHUEeCKHEe XapaKTePUCTHKH.

CriocobbI orjeHrBaHUst 3G HEKTHUBHOCTH NMPUMEHEHHsI ICTOUHWKA SHEPIHH [/l PEAaKTUBHBIX JIBUTATeJIeH;

YMeHUs:

CrocobHOCTh OLIEHWTh OCHOBHBIE SHEPreTUUeCKWe TI0Kas3aTesld JBWratesied M JHepreTHUeCKHX
yCTaHOBOK aBHAIMOHHOTO ¥ PaKeTHO-KOCMHMUECKOr0 Ha3HaueHus B 3aBUCMMOCTH OT BH/ia TOTUTHRA;

HABbIKU:

PacueT yc/I0BHOM (hOPMY/IBI TOTI/IMBA, COOTHOIIIEHHS MEXKY KOMITOHEHTaMH TOIUIHBA.
OIIK-6

3HAHUA:

Buibl ICTOUHWKOB SHEPTHH /IS IBUraTe/Ied U SHEePreTHUeCKUX YCTaHOBOK aBUAIIMOHHOTO U PAKeTHO-

KOCMUUECKOTO Has3HaueHus. WX cocTaB, 3HepretHueckue, (U3MKO-XMMUUECKHEe XapaKTePUCTHKH,
0COOEHHOCTH

9KCII/TyaTaLum;

YMeHus:
CrnocoOHOCTh OCYIIeCTB/ISATh aHAM3 XapaKTePHUCTHUK NCTOYHUKOB SHEPTyH, 00/1aCTH IpUMeHeHus],

0cobeHHOCTH KOHCTPYKTHUBHBIX pELHeHI/Iﬁ B 3aBUCHMMOCTH OT BLI60pa TOII/IMBA,

HA6blKU:
O6ocHoBaHKe BbI60pa HNCTOYHHKA 3HEPTIHHU /i1 KOHKPETHOI'O Ha3HAUeHHs C yUeTOM IePCIIEKTUBHBIX

pa3paboTOoK U UCC/IeJOBAHUH.



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
6 37059




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. POPMBbI KOHTPOJIA OCBOEHUA JUCLIUIT/IMHbI

CEMECTP HEJE/INN CEMECTPA
1/2|3/4/5| 6 |7|8 9 10 {1112 13|14|15| 16 17
5 AP Koutp.P. | [IP AP Tecr, gud. 3au.

YcnoBHbIe 0003HAYEHUS:
e JIP — aparHoCTHUeCKasi paboTa;
o KoHTp.P. — KOHTpO/IbHAs paboTa;
e TecT — TecT;
e 1ud. 3au. — auddepeHIMPOBAHHbII 3aUeT.

TeKyLHil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbBIE UHTEPBAJIbI B
cnenyrommx dpopmax:

[MarHOCTHUeCKasi paboTa;
KOHTpOJIbHas paboTa;
TeCT.

IIpomexxyTouHas arTecranus IIPOBOJUTCS B (hopMax:
IuddepeHIMPOBaHHBIN 3a4erT.
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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
asUAYUOHHBIX U pakemHbIX O0guzamesnell. [lucLurivHa peanusyeTcs Ha (akynbreTe A PakeTHO-KOCMUYeCKas
texuuka BI'TY "BOEHMEX" um. [1.®. Ycrunoa kadenpoit A8 IBUTATEJIN 1 DHEPT'OYCTAHOBKU
JIETATEJIBHBIX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-4 CrnocobeH oCylecTBASATh MPoheCcCUOHANMBHYI0 — JIeATELHOCTh C  YYETOM  SKOHOMHYECKHX,
9KOJIOTUYECKUX, COIL[MA/JIbHBIX W JIDYTMX OrPAaHWYeHU Ha BCeX IJTaraxX >KU3HEeHHOTO MUK/Ia TeXHUUeCKHAX
00BEKTOB aBUAI[MOHHOW M PAKEeTHO-KOCMUYECKON TeXHUKU;
OITK-6 CriocobeH OCYIeCTB/ISATh KPUTUUECKUM aHAIM3 HAyUHBIX AOCTIPKEHWM B 00/IaCTU aBUAI[UOHHOU 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 uddepeHIMPOBAaHHBIN 3aYerT.

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 PexoMeHIVeMast THTenarvna TpyRoeMKOCTB,
paboThI Ay patyp 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.
A. A. JleBuxuH, JI. T1. FOHakoB. . Paboune Tesa ¥ TOT/IMBA paKeTHBIX
IToaroToBKa K asurareneii: CIT0.BI'TY "BOEHMEX" um. [. ®@. YctrHoBa, 2015 (2.1) 8
Jlekuyn M. C. IItexep. . ToriuBa u paboure Tela pakKeTHBIX ABUraTesiei: M.:
MammHocTtpoenue, 1976 (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.:
TTOArOTOBKA K MarumHoctpoenue, 1976 (1)

A o A. A. lopodees. . OCHOBBI TEOPHH TeIJIOBbIX PaKeTHBIX JBUraTesei.
KOHTPOJIbHOM N S 4
paGore Teopus, pacuét u npoektrpoBanue: M.: U3a-so MI'TY um. H. 3.

baymana, 2014 (16)

TloproToBka K A. A. JleBuxuH, JI. I1. FOHakoB. . PabGoune Tesa ¥ TOTUIMBA PaKeTHBIX
TPaKTUIECKOMY geurareneii: CIT6.5I'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2015 (2.1) N
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.
I'. @. BeicTpULIKM. . TernaoTeXHUKa ¥ IHEPTOCUIOBOE 000pyOBaHHUE
IToaroToBKa K TIPOMBIIIIJIEHHBIX TpeATpusiTHii: Mocksa: FOpaiit, 2021 (I'ytaBa 5 1. 5.1) 8
JIEKLIA A. A. bopsieB, A. A. JleBuxuH. . XMUMMOTOJ/IOTHUS] aBUAL[MOHHBIX TOTI/IUB:
CII6.BI'TY "BOEHMEX" um. [T. ®. YctuHoBa, 2021 (8)
Wrtoro no pa3zeny 8 8
12 37059




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;
mrddepeHITMPOBaHHBIN 3aUeT.

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

JuddepennmpoBanHbIii 3aueT

Hud. 3aueT cuntaercs He CAAHHBIM TTPU Hainunu MeHee 60% MpaBWILHBIX OTBETOB Ha TECTOBOE
3azanue, cocrosiee u3 20 BOMpPOCOB.
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.

Bomnpoce! K aud. 3aueTy:

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
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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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 37059




OneHounblie MaTepuaasbl no jucuumiudie MCTOYHUKUA DQHEPI'MMA U PABOUYUE TEJIA

OIIK-4 - CnocobeH ocyujecmeasimb npogheccuoHaAbHyI0 desimeabHOCMb C yuemom 3KOHOMUYECKUX,
9K0/102UYECKUX, COYUA/IbHBIX U Opy2UX 02pPaHUYeHUll Ha 8cex 3Manax *CU3HeHHO20 YUK/1a mexHu4ecKux
00%eKIMoe aguayuoHHOU U paKkemHo-KoCMU4eckoll mexHuKu

Ne 1 TIpouuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET
[Touemy HazgyB 6aKOB € KMJKUM BOJOPOJOM OCYIIIeCTB/ISIOT TOJIBKO rerem?
Ne 2 TIpouwTaiiTe TEKCT M 3allMILNTe Pa3BePHYThI 000CHOBAHHBIN OTBET

Yem oTrmmuarorcs Kunetnueckas v iuddy3ronHasi 06/1acTh pOTeKaHUS B3aUMOJIeHCTBYS TOPIOYETo U
OKUC/IUTe/IS?

Ne 3 TIpouuTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE
YcTaHOBHUTE COOTBETCTBHE MeXK/ly TEPMUHAMU U OTIpe[ie/IeHNsIMHU:

1. ToruMBa, BOCIIIAMEHSIIOLIe s TIPU IIPOCTOM KOHTAKTe FOPFOYero ¥ OKMC/IUTE ISl IPH HOPMaJTbHBIX
YCJIOBUSIX

2. nBUraTenb, B KOTOPOM paboyee Tesio /ijisi MpUBOAA TypOMHBEI TypOOHACOCHOTO arperara
BBIPA0ATHIBAaeTCs B Pe3ysibTaTe UCTapeHus TOPIoUero B TPaKTe OXJIaXK/|eHHsT KaMephbl CropaHust

a. CaMOBOCII/TaMEeHSIIOILeCsT TOTI/TUBA
6. 2KP/] c da3oBbIM TIepexozioM
B. AMMHBI aiaTrHuecKre

Ne 4 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
YcTaHOBHTe COOTBETCTBHE MeXK/y TEPMUHAMU U OIpeZie/IeHUsMU:

1. TIpou3BoHEIE aMMHMAKa, B KOTOPBIX aTOMbI BOZOPO/a 3aMell[eHbl pajuKalaMu
2. [por3BoziHBIE aMMHAaKa, B KOTOPbIX aTOMbI BOJJOPO/Ia 3aMeIllleHbl PajIiKa/laMi COZIePIKaIliMU
0eH30/IbHOE KOJIbLIO

a. AMHHBI anudaTndecKie
0. AMMHBI apOMaTHyeCKUe
B. AMHHBI IePBHUYHbIE

Ne 5 IIpouMTaiiTe TEKCT YU YCTAaHOBUTE IOC/IE[0BaTeIBHOCTD

YKa)kuTe 1ocefoBaTeTbHOCTh BOCII/IAMEeHEHUS TOTI/IMBA B )KUJKOCTHOM pakeTHOM ABurartesie (JKP/I)
IIpY NTMPOTeXHUUECKOM 3a)KUI'aHUU:

1. daken ryIaMeHU BOCIIJIAMEHsIeT CMeCh OCHOBHBIX KOMIIOHEHTOB, MOCTYTIAOIINX uepe3
CMeCHUTeJIbHYIO TOJIOBKY B KAMEpPY CropaHusl.

2. TTvponiaTpoH (3apsif U3 MMPOTEXHUUECKOTO COCTaBa) pa3MelaeTcss B KAMepe CropaHUsi WK BBOAUTCS
CO CTOPOHBI COI/IA Ha CIelUabHOMU JlepKaBKe.

3. o xomaH/ie Ha 3amyCK ITUPOTATPOH BOCIIAMEeHsIeTCsl, co37aBasi (hakes U3 MPOJYKTOB CrOPaHUSI.

Ne 6 IlpounTaiiTe TEKCT M YCTaHOBUTE N0OC/Ie[0BaTe/IbHOCTh

YKaKuTe 1Moc/ieloBaTe/IbHOCTh BOCI/IaMEHEHHS TOTIMBA B )KUAKOCTHOM pakeTHoM ABuraresne (ZKPI)
[PY IUPOTEXHUUECKOM 3aKUTaHUU:

1. KoMITOHEHTHI TOTI/TMBA TIOJAIOTCS B KAMepY CrOpaHwUsl.
2. O6pa3oBaBiumiics ¢akes MomnazaeT B KAMepy CropaHusi M BOCIJIaMeHsieT TOTTUBO.

3. OnekTpUueCKWii BOCIZIAMEHUTe/Th TIPH BK/IFOUEHHH CO3/IaéT 3/IeKTPUUeCKYIO AYTY WIH CEPUI0
HCKPOBBIX Pa3psifioB.
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Ne 7 TIpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIN OTBET U 3aMMIIMTe apryMeHThl, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

Kakue ucTouHUKU SHEPI'YU UCII0J/IB3YIOTCA B paKETHOfI TeXHUKe?

1.
2.
3.
4.
5.

XumMuueckue
DJIeKTpruYeCKue
AnepHeie
MexaHuueckue
Bce

Ne 8 TlIpouuTaiiTe TeKCT, BbIOepUTe MPABU/IBbHBIN OTBET U 3aMMIIMTe apryMeHThl, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

3akoH KnaiinepoHa —Kray3uyca ycTaHaBIMBaeT CBI3b MeXAY:

1.
2.
3.
4.

TeMIlepaTypoi >KU/IKOCTH 1 ee T1apoB;

TeMIIepaTypoy >KU/IKOCTH 1 /laB/lIeHUEM ee HaChIIeHHOTO I1apa;
TeMI1epaTypoy >KUAKOCTH 1 KOHLIEHTpaLvel ee apoB B atMocdepe;
napLyaabHbIM JaBeHHeM T1apoB >KUAKOCTH U OOLUM JaB/ieHHeM B COCYzie

Ne 9 TlIpouuTaiiTe TeKCT, BeIOepUTe MPAaBUIbHBIN OTBET U 3aMMIIMTe apryMeHThl, 000CHOBBIBAIOLIME BEIOOD
oTBeTa

Kakoe rnaBHoe yC/i0BHe BOCII/IAMeHEHHA TOI/IMBA B COCYy/e:

1.
2.

TIOAOTPEB COCY/A;
MIpEeBLIIIeHHe BeTMUMHBI TETJIONPUXO0/iA B Pe3y/bTaTe XMMHUYeCKOTO B3auMO/IeHCTBUS
KOMTIOHEHTOB TOT/IBA BeJTUUMHBI TETJIOOTBOZA B OKPY’KAOIIYIO CPey;

. IIogorpes CoCyZia 0 TeMIlepaTypbl BCIIBIIIKK I'a30B WX I1apOB TOI/IMBA;
. AOCTAaTOYHOE KO/IMYECTBO BPEMEHMU [JIA pa30rpeBa COCyZa A0 TeMITepaTyphbl BCIILIIIKKW I'd30B UIX

rapoB

Ne 10 TTpouuTaiiTe TeKCT, BEIOepUTeE MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEeHThI, 000CHOBBIBAIOIL[Me BEIOOD
OTBETOB

XuMHrueckKas 06pa60TKa I/IB,ELEJII/If/'I, npegHa3HAYE€HHbIX [JIF SKCIUTyaTdlJUX KOMITOHEHTA MPOBOAUTCA:

1.
2.

3.
4.

TI0CJIe 3aBepIlieHrs MOHTa)Ka HOBBIX M37e/Hii;

TI0CJie peMOHTA C TTPUMeHeHHeM CBapKU WX APYTUX TeXHOJIOTUYeCKUX OTeparii, TPUBO/SIINX
K 3arpsisHeHUt0 pabounx MoBePXHOCTEM;

TIOBTOPHAsi XMMHUUecKasi 00paboTKa MPOBOAUTCS KaXK/ible 5 JIeT IKCIUTyaTalyy;

B C/Ty4ae 3HauMTebHON KOPPO3UX TTIOBEPXHOCTH U3ZeINH.

Ne 11 TIpouuTaiiTe TeKCT, BEIOepUTe MPAaBUIbHBIE OTBETHI M 3aNUIINTE apPTyMEHThI, 000 CHOBBIBAIOIL[Me BEIOOD
OTBETOB

Kakue u3 rnepeyrcieHHbIX KOMITOHEHTOB TOIVIMBA OTHOCATCA K OKHUC/IUTEe/IAM:

NOUTRAN WN -

. KEPOCUH
. KHCJIOpOZ,

. MeTaH

. @30THBIM TETPOKCU[,

. BOJOPO,

. @30THas KUC/I0Ta

. HeCUMMETPUUHBIA JUMeTU/ r'1pasuH

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMIIINTE apPTYMEHThI, 000CHOBBIBAIOIIHE BLIOOD
OTBETOB

Kakue u3 nepeuyrc/ieHHbBIX KOMITOHEHTOB TOIVIMBA OTHOCATCA K TOPHOUYKUM!

U WwWN R

. KEDOCHH

. KACJIOPOZ,

. MeTaH

. A30THBIH TETPOKCHU],

. BOZIOpOJ,
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6. a30THas KUC/I0Ta
7. HeCUMMEeTPUUHBIN JUMEeTU/ FUApa3vH

OIIK-6 - CnocofeH ocywjecme/asimb KpumuiecKull aHa/1U3 HAQyYHbIX 00CMudiceHuli 8 obiacmu
aeuUAyUOHHOL U PAKEIMHO-KOCMUYeCKOL MeXHUKU

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 7

[TpounTaiiTe TEKCT Y 3alUILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET

Kakum 0CHOBHBIM TPeOOBAHUAM JIO/KHBI OTBeUaTh KOHCTPYKITMOHHBIE MaTepPUaJIbl, TPUMeHsIeMbIe JIJist
W3/ienuii, paboTaroI[UX B KOHTAKTe C OKUC/UTEISIMU Ha OCHOBE MEPOKCH/Ia BOIOpo/ia

[TpounTaiiTe TEKCT U 3alWIIKTe Pa3BePHYThI 000CHOBaHHKIN OTBET
Kax 3aBucHT TemriepaTypa KUIleHHsI 1 171aBIeHHs] ITePOKCH/a BOZOPOAa OT ero KOHL|eHTpaLyu

HpOQHTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTAIIINTE apTYMEHTHI, O6OCHOBLIBaIOHII/Ie BbI60p
OTBETOB

Yo siBNsieTCst cTabumM3aTopaMu pas3JioykKeHusi epoKCHia BOJOpoa:

1. O/IOBSIHHO-KUC/IbIA HATPUU
2. COM CBYHLIA

3. mudocdar HaTpust

4. a30THO-KUCJIbIM aMMOHU

HpquTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHBIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBaIOH_]I/Ie BbI60p
OTBETOB

Kaxkoe cBoticta JKP/] c ha30BBIM TiepexofioM 00/1eryaroT pellieHre 3a/iaur TIOBTOPHOTO TTPUMEeHEHHUSI
JiBATaTe/Is:

. HM3KOe JjaBieHre paboyero Tesa Mpy peann3aLiii OTKPBITOH CXeMBbI;

. HM3Kasi KODPO3HMOHHAs! aKTUBHOCTh KPUOTE€HHBIX Pabourx TeJ;

. HM3Kasi TemMIieparypa pabouero Tesa, BpaljatoIiero TypouHy;

. HU3Kasi MOJIeKy/IsIpHast Macca repCreKTHBHBIX Pabounx Tes: BOAOPOJa U MeTaHa
. CJIOKHOCTh KOHCTPYKL[UM CHCTEMBI OXJIaXKJeHHST

U WNRE

HpquTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apTYMEHTHI, O6OCHOBLIBaIOHII/Ie BbI60p
OTBETOB

Kakue XapaKTepUCTHKU SIBJISIOTCS OTPe/e/ISIONIMMU TIPY BLIOOPE TOTI/IMBA [J11 PAKETHBIX JBUTATe/Ie?
BribepuTe Bce TpaBU/IbHbIE BADHAHTHI OTBETA:

. YOenbHas TAra ABUraTess

. Temmeparypa 3amep3aHusi

. OHepretrueckKas 3 (HeKTUBHOCTD

. CTabuibHOCTh MPU XPaHEHUU

. COBMeCTHMOCTb C KOHCTPYKLIMOHHBIMU MaTepHaiaMy
. IlBet ToruivBa

. CKOpoCTb ropeHus

. 3anax

ONNOOUThA WN -

IIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBUE
YcTaHOBUTE COOTBETCTBUE MEXX/y TEPMUHAMU U OTIpeZie/IeHUSIMU:

1. MUHMMa/IbHas1 TeMIlepaTtypa KOMIIOHEHTa, TIpY KOTOPOM HachllljeHHbIe I1apbl KOMIIOHEeHTa Hajl
"3epKaJioM ">KUJIKOCTH CITIOCOOHBI BOCTIIAMEHSITCS Ha BO3/[yXe

2. Ha“MeHbIlIasl TeMIlepaTypa KOMIIOHEHTa, ITpY KOTOPO# B pe3ysbTaTe BCHBIIKY NapoB HaJ, "'3epKanioM”
JKAJKOCTU NIPOUCXOJUT ee BOCIl/IaMeHeHHe

a. Temneparypa BoCriaMeHeHus
0. [Toka3zaresib TepMOCTaOMTBHOCTH MEPOKCHIA BOJOPO/A
B. TemriepaTypa BCIIBILIKY KOMIIOHEHTa

HquHTaﬁTe TEKCT U YCTAaHOBHUTE COOTBETCTBUE
YcTaHOBHTE COOTBETCTBHE MeXy TeEPpMHUHAMU U OIlpee/IeHUsAMU:
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Ne 8

Ne 9

1. CooTHoOIIIeHHe KOJTMUeCTBA UCXO/IHBIX PearrpyroNiuX BeljecTB 00ecreunBaroiee ux
B3aMIMO/IENICTBYE 10 KOHEUHBIX MTPOIYKTOB PeaKIiu

2. BemlecTBa B MoJieKy/ie KOTOPBIX peai30BaHbl CBSA3M a30Ta M BOAOPOZa

3. Otume (pakTHYeCKOro 3HauUeHUsI MaCCOBOTO COOTHOILIEHUS pacxXo/ia TOpIoUero v OKUCIUTENS OT
CTEXMOMETPHUUECKOT0o

a. 'mppupel a3ora

0. CTexuoMeTprUUeCcKoe COOTHOIIIEHHE KOMITOHEHTOB
B. KosdduiireHT u30bITKa OKMCIUTES

r. OKcyibl a3oTa

[IpouuTaiiTe TEKCT U yCTaHOBUTE TOC/e[J0OBaTeIbHOCTD
B kakoii moc/ie[oBaTe/IbHOCTH CHUKAeTCsl TeMIiepaTypa KUIeHUs: U 3aMep3aHusi THAPUIOB a30Ta:

1. rugpasuH

2. CUMMeTpUUHbBIN AUMeTUITH/Pa3vH

3. MOHOMETHU/ITU/IPa3uH

4. HeCUMMETPUYHBIA AUMETUITHPa3H

[TpounTaiiTe TEKCT U YCTAaHOBUTE I10C/IE[,0BAaTeIbHOCTh

YcraHoBHUTE TMPpaBUJIBHYIO MO C/1€40BATE€/IbBHOCTD TUIIOB PAKETHBIX TOIJIMB I10 UX arperaTHOMYy
COCTOSIHHUIO OT HanboJjiee cTabM/ILHOIO K HaMeHee CTa6I/IJIbHOMy B YCJIOBUAX XPaHEHMS:

1. TBepzpble pakeTHbIe TOILIMBA

2. T'ubpusHbIe pakeTHBIE TOTIIMBA

3. T'eneoOpa3sHbie pakeTHbBIE TOTUIMBA
4. )Kupkvie pakeTHbIe TOTIJIMBA

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MTPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD

OoTBeTa
B uem ot/mnune PakKeTHOro ABUraTe/isd OT pedKTUBHOI'O:

1. pakeTHBbIH BUTaTe/b YCTaHAB/IMBAETCS Ha PaKeTe, a peaKTUBHBIM Ha CaMoJIeTe;

2. peakTUBHBIN [IBUTATe/Ib UCIIO/IB3YeT B KaUeCTBE OKUCUTEISE aTMOC(hepHBIN BO3AYX, a PAaKeTHBIH -
OKMCJIUTeJTb, 3alpaBJIeHHbIN B PaKeTy;

3. peakTUBHBIY /IBUTaTe/b pab0OTaeT Ha KePOCHHE, a PAKETHBIN Ha TI000M roprouem;

4. pakeTHbI! /jBUrare/ib paboTaeT Ha TBEpPZIOM TOIUIMBE

Ne 11 TIpouwnTaiiTe TEKCT, BbIOEPUTE MMPABU/IbHBINA OTBET U 3alIMIINTE apryMeHThI, 000CHOBBLIBAOIIHE BEIOOD

OTBeTa

Kakoe TpeboBaHue K 371eKTpo0o60pynoBaHUI0 00513aTe/TbHO B TIOMEILEHHS, B KOTOPBIX BO3MOXKHO
MIPUCYTCTBHE TOPHOYMX T'a30B:

1. HanpsbKeHUe He Bblllle 12 BOJILT;

2. ToK He 6osee 10 ammep;

3. uckpobe3omnacHoe UCTIOTHEHWe BceX TPUO0pOB;

4. Bce Kopryca IpubOpOB [JO/DKHBI OBbITh FePMETUYHBI

Ne 12 TIpouuTaiiTe TEKCT, BBIOEPUTE MTPABUIBLHBIN OTBET U 3aMUIIIKTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD

OoTBeTa
B kakom KauecTBe TIPpUMEHSETCA IePOKCH BOAOPOAd B paKETHOﬁ TeXHHUKe:

1. okucUTeSE PAKETHOTO TOTUTUBA

2. MeIUI[UHCKOTO TIperapara Jjist fie3uH(eKIuu paH
3. oTbenuBaress LeJUTFO/I03bI

4. OIHOKOMITOHEHTHOT'O TOTI/TUBA
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