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= ®dusMKa Kak Hayka npegnonaraet He TONbKO M3yL|eH|/|e Teopvwl

... BblpabOTKy HaBbIKOB peLleHns 3afady, Ho 1 rmybokoe 3HaHue

“ UCTOPUYECKUX aCrneKToB pa3BnTUA (OU3UNKM, XN3HW 1 JeATENbHOCTY eé
TBOPLIOB, NPAKTUYECKOro NPUMEHEHNS1 €€ 3aKOHOB. IMEHHO NMO3TOMY,
S1 CTapaloCb Ha CBOMX YpoKax pacckasbiBaTb 00 NCTOpun pasBUTUS
dunsnkun. B TeueHnmn psaga net no okoH4YaHUM nsyyveHnst Tembol « OCHOBBI
TEPMOANHAMMUKNY S TPOBOXY YPOK- KOH(PEPEHUUIO Ha TEMY
«TennoBble AoBUraTesniu U oxpaHa okpyxatwLuien cpegbl». B TeueHne
nocnegHnx AByx nNeT 3Ta KOHEepPEHLMA NPOXOAUT Y Hac C
MCMNoNb30BaHMEM KOMMNbloTEPa. PebsTa He ToNMbKo AenatT CoobLEeHUS
No npeanoXeHHon TemaTuke, HO U FOTOBAT KOMMbIOTEPHbIE

eHTaLun cBoux BbIiCTynneHnn. Ecnu B npoLuriom y4yebHom rogy

ﬁpewmaumm «CTpaganu» oounmem T BOrO Matepuana, .
bIBOAVMMOIO H [0CTaTO4YHO

ALUMOHHO EMKNMM.



DUNIINKA K v y ADERTITIONA
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= [lna I'IO,EI,FOTOBKI/I 37Ol KOHCbepeHLI,I/II/I 10 knacc
~ —penuTcs Ha-4 paboune rpynnbl, kKaxgasi rpynna
Nnony4vaeT 3agaHune rno cBoen teme. Takmx Tem
TOXe YeThlpe:

= [TapoBble MawuHbI. [MapoBble TYPOUHLI.
= [1BUraTtenb BHYTPEHHEro CropaHus;
= [ln3enbHbIN ABUraTersnb;

ﬁMaUMOHHbIe U PaKeTHbIE ABUIraTeJIn. -
C

| oboe BH - aHe
cpebl NP NCNOMb30BaHUN KaXXaoro

BuOa oBuraTenemn.




Tennoenie
deuz2amerndu.
[Mapoesass myp6uHa.
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Kliacca ——










v/ /300pen napo-
aTMOCODEPHYIO MaLLUHY.

v/ [lpenoxpaHuTenbHbIU
KranaH ans napoBoro

KoTna:

A — KnanaH

b — koTen

B-rpys —

[ — pblyar
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¢/ TlocTpoun naposon

~ "HacocC Onga OTKa4Ku
BOObl N3 LWAXT

—a







v | IpT/l yMaﬂmy—KOTOpaﬂ Morna

- HenpepbIBHO paboTaTb. (ABYXTaKTHbIN
OBurartenb)

v/ [locTpoun «OrHEHHY0 MaLLUHY».
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v/ W3rotosun nepsyto B
© MUpe YHUBEPCANbHYIO
NapoBYIO MaLLMHY.
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v/ [lpeanoxun
cneunansHoe
napopacnpenenurens
HOEe YCTPOWUCTBO —
30/10MHUK.

v’ [1BmkeHne malunHbl
6le'| pamaTe_anblm.
flpnayman perynarop
nogadu napa.



Iapoeas mawuna Yamma cmana
2NABHBIM UCTMOYHUKOM IHEPIUU 6

OpuUMaHCKOU MeKCmunbHoUu
NPOMBILUACHHOCITIL.

Yronb coxurann s
TOMnkKe, HarpesaloLwen
BOoAy B KOTne.

Map no Tpy6e nocrynan ',
M3 KOTNa B uMnueap. }

Koven

.
7R et
i ¢ oto

B umnunuape Haxoguncs
nopweHsL. Npyu nepenanax
AABIEHNUA B UMNMHAPEe NOPLUISHL
ONycCKancs unNnoAHMMANCAH.

B xoHieHCaUMOHHONM KaMepe nap s yunueapa
npespauwancs B Boay. Bona co6upanacs 8 6ake
M BHOBBL NOCTynana B Koven.

Momaua BoabLI B
Koren

55
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Mpu asuxeH
NOPLIHA BBepX U Bt
KOPOMBLICHNO Y|
wecTepHio colnaBs
Bpawarenst
ABWVXOH

3TOT peMenb
nepegaer
ABMXeHUE
Maxosuka
pabouumysnas
MaLIWUHbLI

MaxoBuk

Hacocnopaersoanys
KOoHAeHCcaTOP.
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' TepBbiM 6bin FepoH AnekcaHapUIACKWiA, KOTOPbIN
‘npuaymarn npubop B BUAe wapa ¢ ABYMS
BbIXOASALLMMMN U3 HEFO KPMBBIMU TPyBKamMMm.

..




[MpnHunn aencreusA!




lMpuHyun deticmeusi myp6uHbI npocm. lMap, pazocpemsbil 00
ebICOoKoU memrnepamypkl, 10cmynasn u3 Komna o

paculupeHue nonyqanoc‘e, 3Haqumeanoe'yB'énuquum =
CKopocmu ebimeKaHus (npu pacwupeHuu om 5 do 1
ammocgepbi-ckopocmb rnaposou cmpyu docmuzasa 770
m/c). Takum obpa3omM, 3aKsIroMeHHasl 8 rnape 3Hepaus
nepedaesasiachb Jsionacmsm mypOuHsbI.

[TpenmyLiecTBOM TEXHOMOMMN ABNAETCS BO3MOXXHOCTb
NCMOSIb30BaHUSA B KOTS1€ CaMOro LLUMPOKOro Criektpa Tonus,
BKNtovas tBepable. OgHaAKo UCNOSib30BaHUE TSXKENbIX
HedTAHbIX opaKkuMnU U TBEPOOro TonnMBa CHUXaeT
9KOJ10rM4YeCcKne nokasarenm CUCTEMbI, KOTOPbIe onpeaenstoTcs

. COCTaBOM OTXOASALLMX N3 KOTNa NPOoAYKTOB ropeHus. [1o

~ YMOIN4YaHu o, NapoBble TYPOMHbI NPOU3BOAAT MHOMO Oonblle
Tenna, Yem SrIeKTPUUECTBa, B pesyNbTaTe MMEOT MEcTo
Ta'ETCOKme 3arpaTtbl HA YCTAHOBIIEHHYIO MOLLHOCTb.
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__;( BbmenmoTﬁonbLuoe KOMMYECTBO TEMOTbl
~ 11 BbIGPAcKIBAIOT B aTMOCepy BpeaHbIe

XMMn4ecKkmne coegmHeHnA.

¢/ NOBbLIWAKT KOHUEHTpaUUIO YINeKncnoro
rasa => napHUKOBbIN 3P PEKT.

nMMYeHne MOLLIHOCTU TpebyeT ~
R ——
OB.
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Heo6xon|/||\7|6 NOBbILLATH acbcbeKTMBHOCTb

COOPYXXEHUMN.
v/ [JobuBaTtbCs MOSHOro cropaHns Tonmnmea.

v YBennuntb apdheKTUBHOCTb

MCMNOMNb30BaHNS 3HEPTNNA, SKOHOMUYHOE €€
ofoBaHue. —_— —
KT

BOOOCHaOXeHus.



nepevyncrieHHbIX
npoosieM XU3HEeHHO ~
Ba)XHO ANSA yenoBeka !!!
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g—HapoBHe MaLLUHbI U napOBble
TYPOUHBLI NPUMEHANUCDH W
NMPUMEHSAIOTCA U NO Ceu AeHb.
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Z_BQ_‘éMoea ExamepuHa
" ArirnorioHoea Hadexxoa
v byxeanoe AHmMouwika
' bernukos [mumpuu

' [ pucopbes Neopb
eAr
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-~ Cnacubo 3a

BHumaHue!







I BHYTOGHHEND CODHHS
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NcTopua cosgaHus. MNpuHunn padotel. KIMNLO. BrinaHme
Ha 9KOMNOruio.
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— 1-866 r. 3TbeH J'IeHyap |/|306pen nepBbm- -
- pABurartenb, paboTaBLiuni Ha
CBETUITbHOM rase

1862 . AnbdooHc bo [le Powia npeanoxun
NOE YETbIPEXTAKTHOIO ABUraTens.
OpHako CBOK MAEK OCYLLECTBUTL OH
He cymern.

B
3 .

e —

1 T

\h{./ — 1876 . Hukonayc Asryct OTTO co3gaet
‘ YeTblpexXTakTHbIN ABuratens no Polue. Aszycm Ommo
AmbeH JleHyap - (1832-1891)
(1822-1900) — 1883 . Janmnep npeanoxun

KOHCTPYKLMIO ABUraTens, KOTopblin Mor
paboTaTtb KaK Ha rase, Tak 1 Ha
OeH3nHe

yio
TPEXKOSIECHYIO KOSIICKY Ha OCHOBE
TexHonornn Janmnepa.

— K 1920 r. BC cTtaHoBATCA NnONpyoLWMMMK. ' j
SKUMaXXm Ha NapoBOMN U 3MEKTPUYECKON A
[aiimnep TAre crany 6osbLLION PeaKoCTbIO. Kapn beHy
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TpexkonecHas konsicka, nsobpeteHHas Kaprnom beHuom



Pabouunii LMK YeTbIpexTakTHOro kapbropaTopHOro ABUraTens
BHYTPEHHErO CropaHus coBepluaeTcs 3a 4 xoga nopLHa (Takra), T. e.

3a 2 obopoTa KoneH4yarToro Bana.

Il TakT
Cxarue

Il Takr
Pabounit xon

[V rakT
Buinyck

Pa3znuyaioTt 4 TakTa:

1 TakT — BNyCK (roptoyas cmecb 13 kapbtopaTtopa
NoCTynaeT B UUMHAP)

2 TaKT — cxXaTue (KrnanaHbl 3aKpblTbl U CMeCb
CXKMMAETCH, B KOHLE CXXaTnd CMeCb
BOCMNIIaMEHAETCS SNEKTPUYECKON NCKPON U
NpoUCXoauT cropaHne Tonnuea) —

—

3 TakT — pabouunn xoa (npomncxoanT npeobpasoBaHne
Tenna, Nofy4eHHOro OT CropaHus Tonnuea, B
MexaHn4ecKkyto paborTy)

4 TakT — BbINycK (oTpaboTaBLune rasbl BbITECHAIOTCS
MOPLUHEM)



e lecTByeT Tammmmarenb BHyTpeHHero Cl'OpaHI/IFl —
YU LMK OBYXTaKTHOro KapOlopaTopHOro ABuratensi BHyTPEHHErO

CropaHuWsi OCYLLECTBNSETCA 3a ABa X0Aa NOPLUHSA UMK 3a 0AMH 060poT
KOJfieH4yaToro Bana .

1 TakT 2 TaKT

b ABYXTaKTHOIo KapbropaTopHOro ABuraTens
BHYTPEHHEro cropaHus 4acTo He TOMNbKO He MPEBbILIAET MOLLIHOCTb -
YeTbIPEXTAKTHOIO, HO OKa3bIiBAETCS AaXe HMXKe. OTO 0OYyCrnoBreHo TeM,
YTO 3Ha4YUTENBLHAA YacTb xoda (20-35%) nopweHb coBepLUaeT npu
OTKPbITbIX KnanaHax




COCTaBIs ar;i.‘g_ii"w_- I 3PP EKTUBHbIL
‘Hanbornee cosepueHHbIx BC okono 44%.MNoaTtomy MHOru
~ .. ydeHble mbiTatotcs yBenuuutb KrM, a Takke n npyu 3ToM camy
MOLLHOCTb ABUrateng.

Cnocobbl yBeriu4yeHnss MOLWHOCTU ABUraTens:

@ Vicnonb3oBaHVWe MHOrOLUMIVHAPOBbLIX ABUrATENEN

@ Vicnonb3oBaHue cneumansbHOro TonnmBa
(MPaBUNLHOIO COOTHOLLEHWNS CMECU 1 poAa CMecH)

ESameHa Y A oBuratens (npae

@ YcrpaHeHue YacTv NoTepb TENMOTbl NEPEHECEHVEM
MecTa CXXUraHus TONnvMBa 1 HarpeBaHusi paboyero
Tena BHYTPb LMAMHAPA
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~ OpHOW 13 BaXKHEMLLNX XapaKTepUCTUK ABUraTens SBNseTcs ero

- CTeneHb CXKaTund, KOtTopad oripegendercd cneayrLulee.

rOprYen CMECK B KOHLIE TakTa
’ -
cXaTusa , 4To cnocobCcTBYET Boree NONMHOMY €€ CropaHuio.
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>KUOKOCTHbIE ‘_WOBI;IG |

(kapBropaTopHbIi)

6e3 UcKpoBor

‘_*_ﬁuaeanble)
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“MexaHU3M OBWXEHMUs (MOPLUHW, WATYHbI, KOSIEHYaTbIN Ban,

MexaHun3Mm rasopacnpepeneHus (Kyna
KOpOMbICNa)

XUAKoCTHasa (pagva

. BMa OXNaXkaeHus
———

cTema NnUTaHus (TONNUBHbIN 6ak, TONMMBHBIA ULTP,
HacocChbl)
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O Cucrtema cmasku (Macno, punetp rp
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i’f';’gmma 3aKUT

s e ™

e e —
aHuA (UCTOYHUK TOKa — reHepaTop U akKyMynsaTop,
-~ ... TNpepbiBaTenb + KOHZEeHcaTop)

@ Cucrema nycka (3NeKTPUYECKNiA CTApTEP, UCTC
SNeMEeHTbl AUCTaHLIMOHHOIO YrpaBieHus

G Cucrtema Bnycka v Bbinycka (Tpybonj
rMyLwnTenb)

KapbtropaTtop aBurartens
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[eC aTOK - HECOBEPLLEHHOE, HEMOMHOE CropaHy )
Tonnuea. MNoatomy nosbilieHne K4 asurarens xots Obl HA HECKOMNBKO

ol‘- OB [1d€

KorioccanbHbIM 3PdEKT NO SKOHOMMUK TOMNMBa U Mo
YMUCTOTE OKpYXKaroLlen cpeqbl.
-

S

Bpelilbl
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e 3a,£l,bIMJ'IeHHOCTb BO34yXa B
KPYMNHbIX HACESTEHHbIX
NyHKTaX, OKa3blBaeT
narybHoe BrnmsiHue Ha
OKpYy>XatoLlyto cpeny, -
MeLlaeT noaamMm HopMasnbHO
XWUTb, TaK KaK BpegHble
BELLECTBA, KOTOPbIE
coaepXxatbCsa B BbIXJTOMHbIX «-d
rase atenen,
DEACTABNSAIOT CEPbE3HYIO
OnacHOCTb Ans 300pOBbLS
YyerioBeka.
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s Tve [Buratensa BHyTPEHHero A

cropaHusi okasasno 60nbLOoe BIIUAHME Ha ~ |

« pasBuUTnE MHOMMX oTpacrieu -
MPOMBbILLSIEHHOCTU, CENbCKOro X03aMcTBa
N Haykn. I nyckan npoxoauT apa
aBuratens BHyTPEeHHEro CropaHusd, nyctb

Y HUX eCTb MHOIo HeOOCTaTKOB,

o

arpsi3HAOLLME BHYTPEHHIOW cpeay U He
cnonb3yruime QyHKLUNI0 TENNOBOrO '

acLUMpeHnsl, HO NepBb
MPUHOCUTb MG oasM, 1 niof,

IHOrMe COTHU fneT B6yayT no godpomy
T3bIBATbCHA O HNX, OO OHU BbIBENU
‘YernoBe4yeCcTBO Ha HOBbIN YPOBEHb

@ a3BMTNSA, @, NPOMAsa ero, YenoBe4YeCcTBO
OOHSNOCH €LLe BbILLUE.




_____ SABMSATCA OOGLEKTOM MOKIOHEHUS MHOTUX MUIIIIMOHOB MYXYUWH U
PKE JKEHLLMH!




[n3enbHble OoBUraTenu

'(g — E —

[TlpeseHTauna 3-rpynnel 10 A
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- Co3spgarernb- HeMeLKuii
... hHxeHep Pyoonb Onsens
" (1858-1913). OH poauncs 18
mMapTta 1858 roga B cembe
nepenneTynka. Yuurnca B
MioHXeHCKOW BbiCLLEN
TEXHMYECKOW LLKOSe, YBIIEeKCS
noeeun ysennyenus Krig
napoBowv MalluHbI. 1o
3ambicny [lnsens cxxuraHue

4Yen CMeCu HYXXHO
OBOAUTb BHYTPWU LUMNMHAPA,
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B 1897r 6bin BriepBble

~ 1300peTeH An3ernbHbIN
nBuraTernb U Obin
Ha3BaH B YeCTb

co3gaTens.
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: [Buratens pabdbortaet no

~ YETbIpEXTaKTHOMY LINKIY-
1- TaKT: BNYCK BO3ayxa B
LUUNuHOp
2- TaKT: ckaTue Bo3gyxa 'O
npun obpaTHOM Xoae
MOPLUHS

T: pabounn xoa

—
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= [lnsenb OTHOCMUTCS K
. — Hanbonee
' 9KOHOMMUYHbIM

TENNoBbIM
nBuraTensam.

= Ero makcmmarnbHbIu
K[ paseH 40%

HUue
25% YHOCHMTCA C OTPabOTaHHLIMKM razamu X TO I-IJ-I M Ba
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= 3HaYNTENbLHON YacTblo
~ OTeYeCcTBEHHOrOo
An3enecTpoeHns sIBnsaeTcs
NpoOn3BOACTBO ABUraTtenemn
OAO «KAMA3» B
nocneagHee gecatuneTue
BeOyTCs UccregoBaHua o

XKEHNIO BpeaHbIX
ﬁﬂmeceﬂ ,EI,BE%

: |
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= [nserbHble gBUratenn

© UCNOMb3ylTCH
rmaBHbIM 0OpPa30M Ha
cydax, TEnnoBo3ax,
TpakTopax,

rpy3oBuKax,

ﬁﬂ,BM)KH blX
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: Kmpmnnoa [eHnc

= ManbiweB AHOpen

= JlyyunHckaa Buktopus
= Kyopsasues SaukK
cHoB [
ac
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PakeTHble aABuraTern

D - g N "

4 rpynna.
10 Knacc
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= PakeTHbIN ABUraTenb- 3TO PeaKTUBHbIN ABUraTenb, He UCTONb3YIOLLNI
f-}

ansa paboTbl OKpy»xatoLLyto cpeay. Hanbonee WMPOKO MPUMEHSIOTCS
XMMWYECKME paKeTHbIE ABuratenn. PaspabartbiBatoTcs u

NCNbITLIBAOTCA APYyrue BUAbl pakeTHbIX ABUraTtenen- anekTpuyeckue,
aaepHble n gpyrme. Ha KOCMMYeCKUX CTaHUMAX U annapaTtax -
NPUMEHSIIOT 1 npocTtenwune PL, paboTatolime Ha cKaTbiX rasax.

Ob6bLI4HO B KayecTBe paboyero Tefnia B HAX UCMNOSIb3YETCH a3oT.
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~ «[llnaHeTa ecTb KonbIGenb pasymMa, HO HeMnb3si BEYHO XWUTb B

KonblOenu... YernoseyecTBO HE OCTaHETCA BeYHO Ha 3emrie, HO, B
NOroHe 3a CBETOM W NPOCTPAHCTBOM, CHa4ana pobko NpoOHUKHET 3a
npenensl aTMocdepsl, a 3aTeM 3aBoeT cebe Bce OKONOCONMHEYHoe
NPOCTPaHCTBO.» OTU CrioBa NpuHaasiexar BENMMKOMY MeYTaTesnto v
3amevaresibHOMYy pycckoMy yd4eHOMY KOHCTaHTUHY SayapaoBuyy
Linonkosckomy.

—




Ll,VIOﬂKOBCKI/IVI npeanoxXui UCMorib30BaThb B pakeTax XUaxKkoe TornJjineo,

bornee BbIrogHOE MO CpaBHEHMIO C TBEPAbIM; paspaboTan Teoputo
MHOFOCTYMNEeHYaTbIX PaKkeT, U «PaKEeTHbIX N0e300B», B KOTOPbIX
oTpaboTaBLUMe pakeTHbIe CTYNeHn oTbpackiBalOTCA BO BpeMs noreTa.

JKnAKOCTHas paKeTa
LinoaxoBckoro,

B HOCOBOH YacTH paKers!

PACNOAOXEHa NacCaXHpCKas

KaGuwa (7). Cpeatas v xeocTosas |
HaCTH COAGPIXAT TOMAMBHbIE

Gakn (2) € XVAKMM KUCAOPOAOM

1 Knakum BOAOPOAOM. locae

BOCTAGMEHEHYA B Kamepe (A)

PPOAYKT! CTOPaHHA PACUHPROTCA
I YCKOPSIOTCS B AMHHOM
KOHMYeCKoM Conae (5),



"i'“._"___'—I.XI/I MNYECKNE PaAKETHbLIE

poir .

asurartenn

KngkocTHble PaKETHbIE ABUIaTeEsIn
PakeTHble gBurartenu Ha TBEpPOAOM TOrsimBe
FM6pV|,qu|e paKeTHbIE ABUIraTesin

ApepHble pakeTHble

C TBepaodasHon akTUBHOW 30HOW

aBuratenm C razoda3Hon akTMBHOW 30HOWN
ONEeKTpUYeCcKne pakeTHble ABUraTeNn C
SAAepPHbIM PEaKTOPOM
MnynbCcHble SsAepHbIE pakeTHbIE ABUraTenu |
- | TepmosagepHbie C HenocpenCTBEHHbIM CO34aHue ~
pakeTHble [ eKT €pHblE paKeTHbIE _

nratenn

POTOHHbIE paKeTHbIE
asuratenu

C ncnonb3oBaHMEM aHHUTUAALNN Matepun







e e

TbICAYHBIMU OONSIMM NpPoLUEHTa. Ecnu cpaBHUTL pakeTHbIE ABUraTenu ¢
aBTOMOOUIBbHBLIMU, TO CpaBHEHME SIBHO HE B NOMb3y paker. [pu
aBTOMODUIIBHOM pacxoge Tonnmea Ansa pasroHa 40 KOCMUYECKOW
ckopocTn 10 km/cek aBToMObUMO AOCTaToqHO cxXeyb 10 n 6eH3nHa, a .
pakete 40 TOHH TONNMBA.

= KM peakTUBHbIX ABUraTernemn npocTo HUYTOXEH, N N3MEepSETCS




2 .-

- [epcnekTuBbl pa3BUTUSA Y NPUMEHEHUS TBEPOOTOMUBHbIX

“ TABvraTtenen cBs3aHbl CaMbiM HENoCcpeaCTBEHHbLIM 0BPa3oM C
NpobremMon oxpaHbl OKpY>KatoLLLEeW cpedbl, YEMY B HACTOSILLEE BPEMS
yaensietcs Bce bonbliee BHUMaHue. O @PEeKTUBHbIE TOMNUBA,
ncrnosibayemble B coBpeMeHHbiX PLATT, B 3TOM OTHOLLEHNN
npeacTaBnaTCcs ganeko He 6e3ynpeyvHbIMU.




w OIS OKpY>KaroLLen cpeabl NpeacTaBnstoT He TOMbKO
npoayktbl cropaHua POTT, HO 1 BellecTBa, BOBJIeYEHHbIE B
TEXHOJSIOrMYecKme NpoLecchl N3roToBNeEHNS TBEPAbIX TOMNMB:
acbecToBble U Apyrne BOSIOKHA, opraHn4eckmne oTesepanTenn u
pacTBOpUTENU U T. A. -
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CTOMMOCTb

YHKT .. KonunyecTtBo Bpems norneta
Ha3Ha4YeHus ouneta «Tyga | naccaxmpos B
n obpaTtHoY, pence
aonn.
OkonosemHas | 1250 200 24 vac.
opbuta
JlyHa 10000 35 6 CyTOK

Mapc

| E

24 mec.

Mapc,
«3Kcnpecc

70000

20

11 mec.




