MHMWHOBPHAYKHU POCCHUN
(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
NCTOYHUKHU SHEPI'M 1 PABOYME TEJIA

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
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a YACHI (1m0 Ha/MMuMI0 BU/I0B 3aHATHIA) o
55| @ | AYIMTOPHBIE 3AHSITHS | CAMOCTOSITE/IBHAS PABOTA | &
oS | © =
o I @) )
. |SE| 2 = | 2 S .3 2=
E  ge| S 2 = = o a8 | BE
o | 0 |EF| Z - ES K o 2 | 59 |59
S & fzlg e E|BEEE e B E EZ EE
N4 e > = =) = X
SEE|& 8 E 55|85 8 | § | £  #£ z¢8
= A = 0L | < A o) (@) ) &
g% 2 2E | £° O S | &5 |E
S < & & &~ S =
a2 | H = = > > S <
o 5 X < /m
3 | 5 4 | 144 | 34 17 0 17 110 0 0 110 ilgg’

Cankrt-ITetepOypr
20 r 27341




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:

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:
BI/I,E[]:I HNCTOYHHUKOB SHEPTUHU AJId ,I[BI/IF&TEJIEf/i " DOHEPreThvYeCKnUX yCTAHOBOK aBUALJMOHHOT'O Y PAKETHO-

KOCMUUECKOTO Has3HaueHHs. WX cocTaB, 3HepretHueckue, (HU3UKO-XMMHUECKHEe XapaKTePUCTHKH,
0COOEHHOCTH
9KCII/TyaTarum;

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

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

HAeblKu:
O6ocHoBaHKe BbI60pa HNCTOYHHKA 3HEPIyHU /i1 KOHKPETHOI'O Ha3HAUeHHs C yUeTOM IePCIIEKTUBHBIX

pa3paboToK U UCC/Ie[OBAHMUH.



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 SIBJISIETCS OCHOBOM AnNsl OCBOEHHUS JUCLIUIIIMH: IMPOEKTUPOBAHUE U
KOHCTPYUPOBAHUME PAKETHBIX JIBUT'ATE/IEV HA TBEPJOM TOIL/INBE.

HpE,ELBapI/ITeJIbeIe KOMIIeTeHLIH, CCbOpMI/IPOBaHHLIe y 06yqa}0Luer 0Csd A0 HadaJ/la U3ydyeHud JUCLHUIIIMHBIL

¢ OIIK-1 — CrniocobeH MpUMEHSITh €CTeCTBeHHOHAYUHbIE U 00IIeMHKEeHEPHBIE U SKCTIePUMEHTATBHOTO
WCC/le0BaHUs /171s1 PellieHus] MH)KeHepHBIX 3a/au 1podeCCHOHaNbHOMN JesiTe/TbHOCTH



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 w2
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3 5 Paspen 1. Beegenue. O6uipe cBefeHns 0 pabounx tesax. Kiaccugukarus pabourx Tes rmo 9 1 1 0 8 10

Ppas/IM4YHbIM IPU3HAKaM.

Paszpen 2. PaGoune Tena KaK HCTOUHHKH SHepruu. O6Liye MOHATHS 1 OTIpe/ie/IeHHsI.
3 5 VICTOUHMKYM SHEPTHH XMMUUeCKUX SHeProyCTaHOBOK, 51/IePHBIX SHeproycTaHoBoK. O6Ijast 13 1 1 0 12 10
K1accubuKaLys XUMU4eckux pabourx ten. OCHOBHbIE SHepreTHyeckre 1 Gpusnko-
XUMMYeCKHe XapaKTepUCTUKK pabourx Tes1. TpeboBaHMUs K pabounM Tesam.

Pa3paen 3. CocraB pabounx Tesl. YC/I0BHasi XUMHYeCKast popMysia KOMITOHEHTOB TOTI/IMBA U
3 5 pabouero Tesia. CTexHoMeTpHUecKoe U [ieficTBUTeIbHOe cooTHOLIeHue. Koadduiment 31 11 5 9 20 20
n30bITKa OKMCHUTeIS. BiusiHye Ko3¢dduipenTa M36bITKA OKUCIUTEIS Ha SHEPTeTHYeCKIe 1
(hH3HMKO-XUMUYeCKHe XapaKTePUCTHKU PabourX Tesl.

3 5 [Paspen 4. Onenka spexrupHOCTH paGounx Ter. MeToAp! OLeHKM S heKTHBHOCTH 30 10 2 8 20 15
pabouux Te.

Paspen 5. JKuakue padoune Tena. OCHOBHbIe CBOMCTBA XUAKHX PaboumXx Tesl.
3 5 Okuciureny, roprourte. Kiaccubukarys, cBoiictBa OpraHuueckue coe/lMHeHus. 18 4 4 0 14 15
HeopraHquCKHe COeIVHEeHUS. SHEMEHTDOPI‘HHI/I'-IECKI/IE COelHEeHUS.

3 5 Paspen 6. Meraimnyeckue roproune. YncTble MeTasLIbl Kak TOpiouee SHeproCcruIoBbIX 14 P P 0 12 10
YCTaHOBOK. OpraH0301m Kak roprouee.

Pa3pen 7. Teepapie padoune tena. Knaccupukanus TPT. OcHOBHbIE OMpeziesieH st
3 5 Banmicturheie TPT. Cmecesele TPT. Okucnurenmn cmeceBbix TPT. Toprounte cmeceBbix TPT. 14 2 2 0 12 10
DU3MKO-XMMHUUECKHe U SHepreTuueckue xapakrepuctuku TPT.

Pa3pen 8. Tonymea ana apuanuu U I'T]L. Knaccs! yriieBosopoioB. [IpousBoACTBO XKUAKUX

3 5 Tor/IMB. PU3MYeCcKre CBOKMCTBA TOM/MB. CBOMCTBA TOM/IMB, BIUSIOLIME HA TPOLIeCC FOPeHHs. 15 3 3 0 12 10
JKugkue TornmBa U TpeGOBaHUS K HUM.

Bcero 3a 5 cemecTp 144 34 17 17 110 100

Bcero no gucHUIUINHE 144 34 17 17 110 100

3.2. AyAUTOPHBII NPAaKTUKYM

Homep u

Oo0Bem
Ne HauMeHOBaHHUe ’
TemMa NMPAKTHYECKOTO0 3aHATHS ayn,.
n/n pa3jena
4acoB
JMCIUIUTHHBI

YcnoBHast xumuueckast hopMy/ia KOMITOHEHTOB TOTITUBA U pabouero
1 Tesia. CTexuoMeTpUuecKoe 1 JielCTBUTe/IbHOe COOTHOIIIEHNe. 6

Pazgen 3. CocraB
KosdduieHT u3bbITKa OKUCUTEIS

pabouux TeJl.
Brnusinue ko3dduiieHTa n30bITKa OKUC/IUTEIS Ha SHEPreTHUEeCKUe U
(bU3MKO-XMMHUECKKe XapaKTePUCTUKN pabounx Test

Pazpen 4. Ouenka
3  |3dbdexTuBHOCTH OrjeHka 3¢ heKTUBHOCTH pabouux Tes 8
pabounx TeJl.

Bcero 3a 5 cemecTp 17

3.3. CamocTosnTenbHas padora crygenta (CPC)

No Copep)xaHue yueGHOro Oo0mnemMm,
Homep 1 HaumeHOBaHMe pa3jesia AUCHHUILIMHBI
n/n 3a/laHUA 4acoB
1 |Pa3gmen 1. Beegenue. IToproroBka Kk Jlekuuu 8
Pazgen 2. Paboune Te/la KaK HCTOUHUKHU SHEPIHH. IToaroroBka K Jlekuyu 12
3 Pazpen 3. CocraB pabouux Ter. [TogroroBka K npakTvyeckoMy 5

3aHATHIO Nel

HO,Z[FOTOBKEI K KOHTD O/TbHOI

4 5
pabore

5 [ToaroTroBka K IpakTU4YeCKOMY 5
3aHATUIONe?

6 [ToaroToBKa K KOHTPOJIBHOM 5
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pabote
[NoaroroBka K MpakTU4YeCKOMY
7 |Pa3zmen 4. OnieHka 3¢ deKTUBHOCTH paboumx TeJl. SaRITHIONS3 20
8 Pazgen 5. JKugkue paboune Tena. OCHOBHBIE CBOHCTBA TToArOTOBKa K JeKLyiH 14
JKUIKMX pabouurx TeJl.
9 |Pa3gen 6. MeTa/mmyeckue roprouue. IToproroBka K 1eKUyn 12
10 |Pa3gen 7. TBepaple pabounie Tena. Knaccudukarus TPT. |TToAroToBKa K JeKIUH 12
11 |Pa3pen 8. ToruBa Ay aBuauyu u ['TIL INogroroBka K JIeKLIMM 12
Bcero 3a 5 cemectp 110
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/2/3|4/5 6 |78 9 10 (111213 |14 (15| 16 17
5 AP Kourp.P. | [IP AP Tecr, gud. 3au.

YciioBHBIe 0003HAYCHUSA:

o [IP — auarHOCTHUECKasi paboTa;

¢ KoHTp.P. — KOHTpO/IbHAs paboTa;

e TecT — TecT;

o nud. 3au. — auddepeHIMPOBaHHBIN 3aueT.

TeKyIIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB TIPOBOJUTCS B IUCKPETHbIE BDEMeHHbIe HHTEPBAJIbI B
cnemyronux dhopMax:

e HArHOCTHYECKas pabora;
¢ KOHTpO/bHas pabora;

* TecT.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4eT.

27341




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

ConepkaHue JUCLUMIUIMHBI OXBaThIBaeT KPYT BOIPOCOB, CBfI3aHHBIX C CYIIECTBYIOIIMMH WCTOYHHUKaMU
SHEPrUM, METO/IAMU OIleHKU 3((heKTUBHOCTH PabourX Tel YHEPreTHUECKHUX YCTAaHOBOK, OCOOEHHOCTAMH WX
TTPOM3BO/ICTBA U SKCILTyaTal[|H.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
e KOHTpOJ/IbHast paborTa;
* TeCT.

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

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTHHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTtuueckue 3aHsaTHs (17 4.), camocTosiTeslbHas paboTta
cryzaenTa (110 u).
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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

Tpyn0eMKOCTb OCBOEHHS AUCLIUIIMHBI COCTaBsgeT 144 4., U3 HUX 34 4. ayAUTOPHBIX 3aHATHH, 1 110 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 8
Jlekuuu nsuraresiedi: CIT6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2015 (2.1)
Wroro 1o pasgeny 1 8
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)
o 12
Jlekuyn M. C. IItexep. . ToriuBa u paboure Tela pakKeTHBIX ABUraTesiei: M.:
MammHocTtpoenue, 1976 (1)
Wtoro mno paszeny 2 12
Pa3gen 3. CoctaB padounx Te.
IMogroroBka k
MpaKTH4YeCKOMY 5
saHsTHIO Nol I'. ®. BeicTpurkuid. . TennoTexHUKa U SHeprocunoBoe 06opysoBaHIe
TloaroToBKa K TIPOMBIIIJIEHHBIX TIpeAnpusTyii: Mocksa: FOpaiiT, 2021 (5)

o M. C. IITexep. . TormBa u paboure Tesla paKeTHLIX JBUTaTesnei: M.:
KOHTPOJILHOM 5
paboTe MarmmmHocTpoenue, 1976 (1)

A. A. JleBuxuH, JI. I1. FOHakoB. . Pabouue Teja 1 TOIUIMBA PAKeTHBIX
TlogroToBKa K apurareneii: CII6.5I'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015 (2.1)
TPaKTUIECKOMY A. A. lopodees. . OCHOBBI TEOPUH TEIUIOBBIX PaKETHBIX JBUTaTesIeH. 5
3aHATHIONe? Teopus, pacuét u npoektuposanue: M.: M3n-so0 MI'TY M. H. 3.
Hozroroeka k baymana, 2014 (16)
KOHTPOJIbHOM 5
pabote
Wrtoro no pasgeny 3 20
Pazpen 4. Ouenka 3¢ ()eKTHBHOCTH Padoumx Tel.
EO'MOTOBKa “ A. A. JleBuxuH, JI. I1. FOHakoB. . Pabouue Tesa ¥ TOTUIMBA PaKeTHBIX 20
PAKTUACCKOMY | 1 pyrateneit: CI16.BI'TY "BOEHMEX" um. JI. ®. Ycrunosa, 2015 (2.1)
3aHATHUIONe3
Wroro no pa3peny 4 20
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 14
meurarenieii: CI16.BI'TY "BOEHMEX" um. []. ®@. YctuHoRa, 2015 (2.2-
2.3)
Wroro no pa3geny 5 14
Paspen 6. Meraninueckue roproydue.
ITogroroBka K M. C. Itexep. . ToruBa U paboure Tena pakeTHBIX ABUraTesiei: M.:
12
JIEKITUU MarmmmHocTpoenue, 1976 (5)
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Wrtoro o pasgeny 6 12
Pa3pen 7. Tepjapbie padouune Tena. Knaccudpukanusa TPT.
IToaroroBka K M. C. IITexep. . TormBa u paboune Tena pakeTHBIX ABUTaTesei: M.:
JIeKLIUU MaimHocTpoenue, 1976 (4) 12
Wroro no paspgeny 7 12
Paspen 8. TonuBa s aBuanum u I'T]T.
A. A. bopsies, A. A. JleBUXxvH. . XUMMOTOJ/IOTHSI aBUAL[MOHHBIX TOTJIUB:
IMoaroroBka kK CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2021 (8) 12
JIEKLIA I". ®. boicTpulKUi. . TenIoTeXHUKA U SHEPTOCUIOBOE 000py/I0BaHHE
TIPOMBIIIIEHHBIX NpeAnpusaTui: Mocksa: FOpair, 2021 (I'masa 5 1. 5.1)
Wrtoro no pa3zeny 8 12
12 27341




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

13



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

AyauTopHbIe <
3aHATHA B 3 °\i E
KOHTAKTHOM % n = £ g %
¢opme TE| RE T
a 2B ez &
o | 5 o sg ¢ = O
& g HanmenoBanue pasjienos u E £ gg|l BE eNe)
E = JUJaKTHUeCKNX eJUHNLY &) o = § z E : S § E B
) RIS | E|gE|8k S I
<2 v =R 2 = =N
o 5 | BEEZ| B & < <O
R B ER O o T
5 S =
= o
3 5 |Pa3pgen 1. BBegenue. 9 1 1 0 8 10 Tect
3 5 Paspen 2. Pabouue Te1a Kak 13 1 1 0 12 10 Tect
HMCTOYHUKU IHEPruu.
Tecr,
3 5 |Pa3pgen 3. CocTaB padouux Tel. 31 | 11 2 9 20 20  |KoHTpo/nbHas
pabota
3 5 Pa3pen 4. Ouenka 3¢ ¢deKTHBHOCTH 30 | 10 ’ 8 20 15 Tecr
padounx Tesr.
Pazpen 5. )Kupkue padoune Tesa.
3 5 |OcHOBHBIE CBOMCTBA XXUAKHX 18 4 4 0 14 15 Tect
padounx Tesr.
3 5 |Pa3gen 6. Mera/simueckue roprouume. | 14 2 2 0 12 10 Tect
Paspen 7. TBepabie padouune Tesa.
3 5 Knaccnduxamus TPT, 14 2 2 0 12 10 Tect
3 5 Pa3pen 8. TortuBa a/isi aBuanyiv U 15 3 3 0 12 10 Tecr
'TA.
Bcero 3a 5 cemectp 144 | 34 | 17 17 110 100
Bcero mo guciymninHe 144 | 34 17 17 110 100
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Kputepuu oneHuBaHus

IICK-3.4
Ne 1

Ne 2
Ne 3

Ne 4

Ne 5

Ne 6

Ne 7
Ne 8

Ne 9
Ne 10

Ne 2

Bonpocbl omkpbimoz20 muna:

BopHble pacTBOpbI riApa3rHa 3aMep3ar0T [pU TeMIepaType
I'mapasyH caMOBOCITIaMEeHsIeTCs TIPU B3aUMO/eHCTBUN
3akoH ['eHpu — JlanbTOHa yCTaHaB/IMBAET, UTO:

TIpU MTOCTOSIHHOM TeMrepaType pacCTBOPUMOCTb (KOHL|EHTpalUs) ra3a B JaHHOU
JKUJIKOCTU TIPSIMO TPOIOPLIIOHa/IbHA /laB/IeHHI0 3TOr0 ra3a Hajl paCTBOPOM

MIpY [IOCTOSIHHOM TemriepaType pacTBOPUMOCTh (KOHLIEHTpaLusl) ra3a B JaHHOU
JKUAKOCTH 06paTHO MPOIIOPLIMOHA/IBHA [AB/IEHHUIO 3TOT0 ra3a Haj, paCTBOPOM
3akoH Payns ycraHaB/iuBaeT, uTo:

napiiyaibHOe JjaBjieHue MapoB Ka)k0ro KOMIIOHeHTa uleaabHOM CMeCH >KUAKOCTel
PaBHO /IaB/IEHUIO TIapa UUCTOTO KOMITOHEHTA, YMHOKEHHOMY Ha eT0 MOJISIPHYTO [IOJTIO B
CMeCH >KUJIKOCTel

rapLyasbHOe JaBjieHue MapoB Ka)kJ0ro KOMIIOHeHTa 1lealbHOM CMeCH >KUAKOCTel
OoJtbilie JaB/IEHHS TTapa YMCTOTO KOMITOHEHTA, YMHOKEHHOMY Ha ero MOJIIPHYO ZI0JTi0 B
CMeCH >KUJKOCTel

rapiLiyasbHOe JjaBjieHue NapoB Ka)k0ro KOMIIOHeHTa u/lealbHOM CMeCH >KUAKOCTel
MeHbILIe JaB/IeHHs] Tlapa YUCTOTO KOMITOHEeHTa, YMHOKeHHOMY Ha ero MOJISIDHYIO [IOJTO B
CMeCH >KUJIKOCTel

[171 gero fierasupyroT KOMIIOHEHTHI paKeTHBIX TOTUIMB Tiepe]] MX 3alipaBKoi B
KOCMHUECKHe araparsbl

Kaxkue ToruiiBa Harboriee MPUTOHBI [T ABUTATEIS C (ha30BbIM TIEPEXO/IOM:

® HHM3KOKUIIAIME KPUOTreHHbI€ TOproYre

¢ TOIl/IMBa HAa OCHOBe Ipe/ie/IbHbIX YIJIEBOAOPO40B
¢ BLICOKOKHUIIALIHE THAPUABI a30Ta

® HU3KOKUIIALHEe KPUOT€HHBbIE OKUC/IUTE/IN

CornacHO TeOpuM HOPMaJIbHOTO PacipoCTPaHeHUs JBIKYILel CUIIol MoAiep>KaHus
rOpeHHsi CMeCH pearvpyloliyX BeleCTB SBsSeTCS

Temnieparypa BCIBILIKHA KOMIIOHEHTa 3TO

B uem oT/iMYMe pakeTHOTO JBUraresisi OT peaKTUBHOIO:

Kaxkoe TpeboBaHuMe K 371€KTPOOOOPYI0BaHUIO 00513aTe/IbHO B OMEIIEHHS, B KOTOPBIX
BO3MOYKHO TIPUCYTCTBHE TOPIOUMX Ta30B

Bonpocbl 3akpbimo2o muna:

OCHOBHBIe CTa/IUU TOITOTOBKY U3/Ie/Hi, arlrapaToB, pe3epByapoB, TPAHCIIOPTHBIX
eMKOCTeH T10/] 3arpaBKy KOMITOHEHTOM TOTIJTMBA BKJIFOYAIOT:

1. BHEIIHUI 0CMOTP MOBEPXHOCTEH, KOHTAKTUPYIOLIUX C KOMITOHEHTOM,
0be3xrprBaHue, 00pab0TKa paCTBOPOM COOTBETCTBYIOIIETO KOMIIOHEHTA;

2. BHEIITHUH OCMOTP TIOBEPXHOCTEH, KOHTAKTUPYIOIUX C KOMIIOHEHTOM
MexaHWUecKasi OUMCTKa, 00e3KMpUBaHUe, TPAB/IEHHEe B PACTBOPAX IIII0UN WK
KHCJIOT C COOTBETCTBYIOIIUMH ITPOMBIBOUHBIMH OTeparusiMi, 06paboTka
PacTBOPOM COOTBETCTBYIOILIETO KOMITOHEHTa;

3. MexaHHueCKasi OUMCTKa, 00e3)KUpHBaHLe, TpaB/IeHHe B paCTBOPAX I[e/I0UM W/
KHCJIOT, 00paboTKa pacTBOPOM COOTBETCTBYIOIIIET0 KOMITOHEHTA;

4. MexaHHWYeCKast OUMCTKa, 00e3)KUPHUBAHKe, TPaB/IeHHe B PaCTBOpPax I[eJI0uH,

5. 06paboTKa pacTBOPOM COOTBETCTBYIOIIIETO KOMITOHEHTA.

XuMuueckas O6p860TKa 1/13,£[e111/1171, npegHa3HAUYeHHBIX [JI8 SKCITyaTdlJui KOMIIOHEHTA
IMPOBOAUTCA:

1. mocJie 3aBepIlieHHsI MOHTa)Ka HOBBIX U3Ze/ni;
2. TI0C/ie peMOHTA C TIpUMeHeHreM CBapKHU WK APYTHUX TeXHOJOruueckKux orneparui,
TIPUBOZSAIIMX K 3aTPA3HEHHI0 pabounX TTOBEPXHOCTEH;
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Ne 3

Neo 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

3. MOBTOpPHAsE XUMHUUeCKast 00paboTKa MpOBOAUTCS KaXKAble 5 JIeT SKCIITyaTalu;
4. B c/lyyae 3HaYMTE/LHOM KOPPO3UY TIOBEPXHOCTH U3/e/HH.

I'mapasuH Kakoi MapKu 1o MeXXyHapoiHOU crierupurkanyuum Knaccupukauyy MIL-PRF-
26536F cooTBeTCTBYeT 110 KauecTBy Poccuiickomy?

1. Standard grade;
2. Monopropellant;
3. High purity grade
4. Hukako#

TeMnepaTypa BCIIBIIIKW Y BOCIIJ/IaME€HEHUA TMpd3rHa

1. 660C;
2. 570C;
3. 380C;
4. 440C.

KoH1jeHTpaIoHHbIe Mpe/ienbl pacpoCTpaHeHus TylaMeH! TH/pa3uHa:

1. 4,7-100% 00BLEMHBIX;
2. 16-100% 00BbeMHBIX;
3. 16-94% 00BeMHBIX;
4. 4,7-94% 00bLeMHBIX.

IMoarotoBka 060pyAoOBaHus [t pabOTHI C THAPA3UHOM:

1. MexaHMYeCKad 3a4MCTKa CBapHBIX IIBOB, IPOMBIBKA BOJIOM, CYIIIKA, TaCCUBALUS
TU/IpasvuHOM;

2. MexaHWueCKasl 3aUMCTKa CBapPHBIX LIBOB, 00e3XrpuBaHie, XUMHUYecKasi 00paboTka
(TpaBneHue)B pacTBOpax KUC/IOT UM 1ijesioueid, IPOMBIBKA BOZIOM, CyIIIKa,
raccyBallys Tu/ipasvHoOM;

3. MexaHMUeCKas 3aYMCTKa CBApPHBIX IIBOB, 00e3)KUpHBaHNe, IPOMBIBKA BOZIOH,
CYILIKa, [1aCCHUBaLYs TU/PA3UHOM;

4. MexaHWYeCKast 3a4MCTKa CBapHBIX 1IIBOB, 00€3)KMPUBaHUe, XMMHUUecKasi 00paboTka
(TpaBneHue)B pacTBOpax KUC/IOT UM Lijesioueid, IpOMbIBKa BOZOM.

MeskKpuCTa/idecKasi KOppO3us XapaKTepHa JJisi:

1. >KuaKoro MetaHa;

2. >KUJIKOTO BOJIOPOJa;
3. JKUJKOT0 KUCI0POZa;
4. KepocuHa.

KoHLieHTpalMOHHbIe TIpe/ie/Tbl BOCIIaMeHeHUsI BOAOPO/ia B BO3yXe U KUCIOPOJE:

1. c kucnopogpom ot 4% fo 100%;
2. c Bo3ayxoM oT 12% po 84%;

3. c kucaopozom ot 4% 1o 94%;
4. c Bo3gyxoM 0T 8% n0 84%.

Kaxkoro 11BeToM MapKUPYIOT 0a/I/IOHBI C Fa3aMu?

1. Bo#opof, - 3e/IeHbIH; a30T — UepHBIN; KUCI0PoJ, —Tomy0ow;
2. BOJIOPOJ, - KPACHbIM; BO3yX — UePHBIH; aLleTH/IeH —0eJIbli;
3. Bofiopog, — Oenblif; KUCI0pof —Tomy0ol; MeTaH — KPacHbIH;

Kakoe ydjioBre OO/DKHO OBITH BBITOIHEHO TPy COCTAaB/IEHWX YDABHEHUA MATE€PUA/IBHOT'O
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OasaHca?

1. PaBeHCTBO uMC/ia aTOMOB i-r0 XMMHUYECKOT'0 3/IeMeHTa B TOTLIMBE U MPOJyKTax
CropaHusi;
. PaBeHCTBO uMC/ia MoJiel B TOIUIMBE U MPOAYKTaX CrOpaHus;
3. VlcxomHOe TOIUIMBO JO/DKHO OBITE 3aJaHO OTHOCHUTE/TLHBIMA MaCCOBBIMH JIOJISIM i-
0 XUMMUECKHX 3/IEMEHTOB.
4. PacuéT mo/mKeH BBINOMHATHCA Ha 1 KT uiu 1 MoJib MCXOAHOTO TOTUIURA.

N
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