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e Bblpa6OTKy HaBbIKOB pelleHns 3aaa4, HO U ryobokoe 3HaHue

“ UCTOPUYECKNX aCrneKToB Pa3BMTUA (OU3UNKM, XNU3HW 1 JeATENbHOCTY eé
TBOPLIOB, MPAKTUYECKOro NPMMEHEHNs eé 3akoHOoB. IMEHHO NoaTomy,
1 cTapalocb Ha CBOMX YpoKax pacckasbiBaTb 00 MCTOPUN Pa3BUTUS
bu3nkn. B TeyeHun psga net no OKOHYaHUM naydeHust Tembl « OCHOBBI
TEPMOANHAMUKNY» S NPOBOXY YPOK- KOHPEPEHLMIO Ha TeMY
«TennoBble ABUraTenn u oxpaHa okpy)xaroLien cpeabi». B TeueHue
nocnegHux AByX NeT 3Ta KOH(epeHLUUs NPOXOAUT Y Hac C
“cnonb3oBaHMEM KomnbloTepa. Pebsita He TonbKo AenatT coobLLleHUs
MO NPeanoXXeHHOo TeMaThKe, HO U FOTOBAT KOMMbIOTEPHbIE

HTaLuUK CBOUX BbICTYNNeHni. Ecnu B npoLunom yyebHom roay
ﬁpesemaumm «CTpaganu» obunmem T BOrO MaTepwana, .
bIBOAVMOIO H [OCTaTO4YHO

ALUMOHHO EMKNMM.
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[ns NOAroTOBKM 3TOVA KOHCbepeHLI,I/II/I 10 Knacch

~ -penuTcs Ha-4 paboune rpynnbl, Kaxxgas rpynna
Nnony4vaeT 3agaHune rno cBoen teme. Takmx Tem
TOXe YeTblpe:

= [TapoBble MawuHbI. [MapoBble TYPOUHLI.
= [1BUratenb BHYTPEHHEro CropaHus;
= [ln3enbHbIN ABUraTesnb;

#—MaHMOHHbIe U PaKeTHbIE ABUIaTEeJInN. |
C

oboe BH aHe
| cpebl NP NCNOMb30BaHUN KaXXaoro

BUOa OBuraTenemn.




-, ——— - :g. -1
deuz2amerndu.
lMapoeass mypbuHa.

e a0 7
KriacCa ==

-‘









— et e

—
— e
e —— . ——

v/ 300pen napo-
aTMOCODEPHYIO MaLLUHY.

v/ [lpenoxpaHuTenbHbI
KranaH ans napoBoro

KoTna:
A — KnanaH
b — KoTen
T— S
B-rpys

[ — pblyar
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v/ TlocTpounn napoBon

- "HacocC Onga OTKa4yKku
BOAbl N3 LWaxT
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v/ Tllpngyman malumHy, Kotopas morna
HenpepbIBHO paboTaTb. (ABYXTAKTHbIN

asuratens)
v/ [locTpoun «OrHEHHYO MaLLUHY».
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/ W3rotosun nepsyto B
~ MUpe YHUBEepCcaslbHVYIO
NapoBYI0 MaLLMHY.
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v/ [lpeaonoxun
cneunansHoe
napopacnpegenuTens
HOEe YCTPOWUCTBO —
30/I0MHUK.

v’ [lBWM>KeHue MmalunHbI
bl/10 B TElbHbIM.
Oblno | paLlaTers
DUAYMan perynarop
nogadu napa.



Iapoeas mawuna Yamma cmana
2NQBHBIM UCTMOYHUKOM IHEPIUU 6

OpuUMaHCKOU MeKCcmunbHou
NPOMBIUACHHOCTL.

Yronb cxuranu s
TOMNKe, HarpesaloLwen
BoAy B KOoTne.

Map no Tpy6e nocrynan ',
M3 KOTNa B uMnueap.

Koven

s
7320
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B umnunape Haxoguncs
nopuweHsL. Npyunepenanax
AABMIEHUA B UMNMHAPE NOPLISHL
OnNycKancs unNoAHMMANCH.

B xoHAieHCaAUMOHHONM KaMepe nap 3 yunueapa
npespauwancs B Boay. Bona co6upanacs 8 6ake
M BHOBBL NOCTynana B Koven.

Mopgaua BoAL! B
KoTen

S35
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MaxoBuk

Hacocnopaersoanys
KOoHAeHcaTOop.

Mpu asuxeH

NOpLWHA BEEPX U Bt

KOPOMLICHNO Yaj

WecTepHIo co3faBs

Bpauwarenst
ABVXOH

3TOoT peMeHb
nepegaer
ABUXeHUE
Maxosuka
pabouum ysnas
MaLInUHbLI
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'J_/— MepBbiM 6bin FepoH AnekcaHapPUIACKUN, KOTOPbIN
‘npugyman npuobop B BuAe Lwapa ¢ AByMS
BbIXOOALLMMMN U3 HEFO KPUBLIMU TPyOKamu.
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lMpuHyun deticmeusi myp6uHbI npocm. lMap, pazocpemsbil 00
ebICoKoU memnepamypbi, mocmynan us komsna o

*pacmupeHue Mosy4anoch 3Haqumenbnomum =—
CKopocmu ebimekaHusi (npu pacwupeHuu om 5 do 1
ammocgepbi-ckopocmb rnaposou cmpyu docmuzasna 770
m/c). Takum obpa3omM, 3aKsIroMeHHasl 8 rnape 3Hepaus
nepedaesasiachb Jsionacmsm mypOuHsbI.

[TpenmMyLLECTBOM TEXHOMNOIMMN ABNAETCHA BO3MOXXHOCTb
NCMOJSIb30BaHUA B KOTS1€ CaMOro LLUMPOKOro Criektpa Tonus,
BKItoYaqa TBepable. OgHaKo UCMoSib30BaHME TSXKerbIX
HeTAHbIX opaKuMnU U TBEPOAOro TonfMBa CHUXaeT
9KOJIornyeckme nokasartenu CUCTEMbI, KOTOpbIe onpeaenarTcd

_.COCTaBOM OTXOAALLUMX U3 KOTSIa NPOAYKTOB ropeHud. [1o

© YMOI4YaHuto, napoBble TYPOMHbI NPOU3BOAAT MHOro bornblle
- Tenna, Yem m"TTﬂEp CTBa, B pe3ynbrarte MMerT MeCTO
'BBICOKME 3aTpaThbl HA YCTAHOBMNEHHYI0 MOLLHOCTb.
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:_j( Bblﬂ,eJ'IFII-OTﬁOTIb[LIOe KOJ'lI/I‘-IeCTBO TeI'IJ'IOTbI

" 1 BbIBpAckIBalOT B aTMOCepyY BpeaHbIe
XUMUYECKNE COeNHEHUS.

¢/ NOBbLILWAKT KOHUEHTPaUUIO YINeKnCrnoro
rasa => napHUKOBbIN 3P PEKT.

nnYeHne MoLLHOCTU TpebyeT =
. e ——
OB.
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v/ Heobxoaumo noBbiiats 3(EeKTUBHOCT

COOpPYXEHUMN.
v/ [obuBaTtbCs MOSIHOro CropaHns Tonmnmea.

v’ YBennuntb apdPheKTUBHOCTb
MCMNOMNb30BaHNS 3HEPTNNA, SKOHOMUYHOE €€
ofoBaHue.
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BOOOCHaOXeHus.



nepevYncrneHHbIX
npoosieM XU3HEHHO -
Ba)XHO AnNsA yenoBeka !!!
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——[lapoBbleé MaLLUHbI U I

R

apoBble

TYPOUHBLI NPUMEHANUCH W
NMPUMEHSAIOTCA U NO Ceu AeHb.
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ZAQam Moea EKamGpUH-a “

” ArriorioHosa Haoexxoa
v byxeanoe AHmMouwika
' beriukos [imumpuu

' [ pucopbes Neopb

8 AHMC
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BHumaHue!







Nctopua cosgaHus. MNpuHunn padotel. KINL. BrinaHme
Ha 9KOMNOruio.
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— 1860 r. 3TbeH JleHyap nsobpen nepsBbin
- aBurartenb, paboTaBLumii Ha
CBETUITbHOM rase

— 1862 r. AnbdoHc bo e Powa npegnoxun
NOE YETbIPEXTAKTHOIO ABUraTens.
OpHako CBOK MAEK OCYLLECTBUTL OH
He cymern.

— 1876 r. Hukonayc Aeryct OTTO co3gaer .
YeTblIpeXTakTHbIN ABuratens no Polue. Aszycm Ommo

AmbeH JleHyap (1832-1891)

(1822-1900) — 1883 r. Janmnep npeanoxun
KOHCTPYKLMIO ABUraTens, KOTopblin Mor
paboTaTb Kak Ha rase, Tak U Ha

: -
OeH3nHe . - —
TPEXKOSTIECHYIO KOSIICKY Ha OCHOBE '-
TexHonornn Janmnepa. A i
/. . {i

— K 1920 r. IBC cTtaHoBATCA NnanpyoWwmmu.
SKUMaXXn Ha NapoBOMN U 3rEKTPUYECKON
[aiimnep TAre cranv 6omnbLLON PEAKOCTHIO. Kapn beny,




TpexkonecHas konsicka, nsobpeteHHas Kapnom beHuom



Pabounin LiKn YeTbIPEXTaKTHOro KapbtopaTopHOro ABuratens
BHYTPEHHEro CropaH1sa coBepluaeTca 3a 4 xoaa rnopLlHA (Takta), T. e.
3a 2 obopoTa KoneH4yaToro Bana.

Pa3nuyaror 4 TakTa:

1 TakT — BNYyCK (roptoyas cmecb 13 kapbtopaTtopa
NocTynaeT B UUMHAP)

2 TaKT — cxXaTue (KnanaHbl 3aKpblTbl U CMeCb
CXKMMAETCH, B KOHLE CXXaTud CMeCb
BOCMNIIaMEHAETCS SNEKTPUYECKON NCKPON U
NpoUCxXoauT cropaHne Tonnuea) —

e

3 TakT — pabouunn xoa (nponcxoanT npeobpasoBaHne
Tenna, Nofy4eHHoro OT CropaHus Tonnuea, B
MexaHn4ecKyto paborTy)

| rakT Il TakT Il Takr IV rakT
Bnyck Cxarue  Paboywit xo4  Bbinyck

4 TakT — BbINycK (oTpaboTaBLune rasbl BbITECHAOTCS
NOPLUHEM)



| CymeCTByeT TaKme“,q'BYXTa-KTH'EII/I ABuraTenb BHYTPEHHENO cropava
~__Pabounii Uukn [BYXTaKTHOrO KapGlopaTopHOro ABUraTersi BHYTpEeHHero

CropaHusl OCYLLIECTBNSETCA 3a ABa Xo4a NOPLLHS UK 3a oAUH 060poT
KOneH4yaToro Bana .

1 TaKkT 2 TakT
Cxxarue > CropaHue
¢ |
BIYCK BbINyCK

l

Tb OABYXTAKTHOro KapbropaTtopHoro gsuratens
BHYTPEHHEro cropaHns 4acTo He TOMNbKO He NPEBbILAET MOLLIHOCTb
YeTbIPEXTAKTHOIO, HO OKa3bIiBAETCS AaXe HMXKe. DTO 0OYyCrnoBreHo TeM,
YTO 3Ha4YUTenNbHas YacTb xoga (20-35%) nopLueHb coBepLuaeT npu
OTKPbITbIX KnanaHax



Ham6onee COBe'ij:teHHb‘IX'ﬂ,BC OKOJ10 44% I'IoaTomy MHOMMe
~ ... yJyeHble nmbiTatotca yBenuuntb Kr, a Takke 1 npm aTom camy
MOLLHOCTb ABUratens.

Cnocobbl yBeriu4yeHUss MOLWHOCTU ABUraTens:

@ Vicnonb3oBaHVWe MHOrOLUMIMHAPOBbLIX ABUraTENEN

@ Vicnonb3oBaHue cnewuunansHoro Tonnmea
(NPaBUbHOrO COOTHOLLEHUS CMECU 1 poda CMech)

ﬂ’SameHa Y A nBuratens (npae

@ YcrpaHeHue YacTv NoTepb TENMOTbl NEPEHECEHNEM
MEecTa CXMUraHusi TONnvBa WU HarpeBaHus paboyero
Tena BHYTPb LMAMHAPA
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- OpHO N3 BaXkKHENLLIMX XapaKTepPUCTUK ABUraTesns sBnsaeTcs ero
CTeneHb CXaTud, KoTopas onpeaenserca cnegytoulee:

o ——

NMUYEHNEM CTEeNneHn
bHaA Temrneparypa ropioveit CMecu B KOHLIE TakKTa
cXXaTus , YTo cnocobcTByeT bonee NoriHOMY ee CropaHuio.



KNOKOCTHbIE ~  Ta3oBble

(kapbropaTopHbIi)

6e3 UCKpPOBOro 3aXu

~ (;wusenbHble)




GWTGQ FONOBKM LIUNUHAPO

nogwnnHUKOB KOJ1eH4YaToro Barsa, MacCnsHbIN HO,EI,,D,OH)
ﬁ_;

MexaHn3M aBvXXeHUs (MOPLLHW, LATYHbI, KONE

aTbI Ban,

MexaHun3m razopacnpegeneHus (Kyna
KOpOMbICNa)

Cuctema cmasku (Macrno, ounstp rpyo
XUOKOCTHaA (paave

C eMa oxrnaxaeHus
)3/] iiHAS
—

cTema nNUTaHus (TONMUBHLIN 6aK, TOMNVBHBIA PUALTP,
HacoChbl)
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~___ npepblBaTenb + KOHOEHCATOP)

@ Cucrema nycka (aneKTpuYeckuin cTaptep, u
9NEeMEeHTbl AUCTAHLIMOHHOIO YrpaBieHus

@ Cucrtema Bnycka v Bbinycka (Tpybonj
rMyLwunTenb)

KapbtropaTtop aBurartens



»‘Wecosepmemoe HenomnHo

TOornrnumea. I'IoaTomy nosbieHne Ki |[] oBuratens xots Obl Ha HECKOMBbKO

-E'—TEIEHTUB'ILHET'ROnoccaanbM 9P EKT N0 3KOHOMUM TONIMBA U NO
YMCTOTE OKpYKaroLlen cpeqbl.
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———— 3a,£l,bIMJ'IeHHOCTb Bos,u,yxa B
KPYMNHbIX HACESTEHHbIX
NyHKTaX, OKa3blBaET
narybHoe BrnmsiHue Ha
OKpy>XatoLlyto cpeny, -
MeLlaeT naamMm HopManbHO
XWUTb, TaK Kak BpegHble
BELLECTBA, KOTOpblE
codepXKaTbCsl B BbIXOMHbIX -
ra3s Ten'é‘m—_—
DEACTABNSAIOT CEPbE3HYIO
OMacHOCTb Ans 300pOBbLS
YyerioBeka.
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- OTKpbITHE aTens BHYTPEHHEro :
| cropaHusl okasano 6onblloe BAUsHUE Ha ~ | -
~ pasBuUTME MHOrMX OTpacrieu
NPOMBILLNEHHOCTU, CENIbCKOro X03sancTea
n Hayku. I nyckam npoxogut apa

ABUratesid BHyTpeHHEro CropaHus, nyCcrtb
Y HUX €CTb MHOIo HeJoCTaTKOB,
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~ 3arpsisHAIOLLME BHYTPEHHIO Cpeay U He
- McronbaytoLme yHKLMIO TEN0BOrO

| paclyvpeHusi, HO NepBbIE € —
~ MPUHOC 0AAM, 1 Noan 4ye

~ MHOTU eT OyayT no gobpomy

~ OT3bIBaTbCHA O HUX, OO OHU BbIBENU
YenoBe4yecTBO Ha HOBbLIM YPOBEHb
asBuUTUSA, a, Nponas ero, YenoOBEe4YECTBO
OOHASOCH ELLE BbILLE.







[ln3enbHble ABUraTenu
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[TlpeseHTauna 3-rpynnel 10 A
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‘—'em:u,aTenb- HeMeI:I,_I/Il/I

.. WhHxeHep Pygonbd [Aunsens
" (1858-1913). OH poauncs 18
mMapTta 1858 roga B cembe
nepenneTynka. Yuurnca B
MIoHXeHCKOW BbiCLLEN
TEXHMYECKOW LLKOSe, YBIIeKCs
noeeun ysenunyenus Krig
napoBou MalluHbI. 1o
3ambicny [lnsens cxxuraHue
Yen CMeCu HY>XXHO
OAUTb BHYTPU LMNUHApPA,




B 1897r 6bin BriepBble

~ 1300peTeH An3ernbHbIN
apuraTernb U Obin
Ha3BaH B YeCTb
co3garens.
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[Buratens pabortaer no-
- YeTbIpexTakTHOMY LIMKYy-
1- TaKT: BNYCK BO34yXxa B
LMUHOP
2- TaKT: ckaTue Bo3gyxa 'O
npun obpaTtHOM Xoae
NopLUHS

T: pabounn xoq
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40% noTepH C OXNaAMOWEH BOAOH

= [lnsenb OTHOCMUTCS K

y
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Hanbonee
9KOHOMUYHbIM
TenrnoBbIM
apuraTensam.

= Ero MmakcmmarnbHbIU
K paseH 40%

X TOMJinBa
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= 3HaA4YNTENBLHOW YacThbio
~ "OTEeYeCTBEHHOro
ON3ENECTPOEHNS SABMAETCH
NpoOn3BOACTBO ABUraTtenemn
OAO «KAMA3» B
nocriegHee AecaTuneTme
BeyTCA UCCrieqoBaHna no

eHUI0 BpeaHbIX
ﬁ;eceﬂ ,EI,B%

if j}j{ﬁ;
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= [nsernbHble gBuratenn

~ Mcnonb3ayloTcs
rmaBHbIM 0OpPa30oM Ha
cygax, TenroBo3ax,
TpaKkTopax,

rpy3oBuKax,

ﬂeﬂ,BWKH blX







= -Ocmnosa BH]'I@TWI’FI —
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= Kupmnnos leHuc

= ManbiweB AHgpeu

= JlydunHckaa Buktopus
= Kyopsasues SaukK
cHOB [z

dacC
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PakeTHble aABuraTeni.

Re

4 rpynna.
0 Knac
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= PakeTHbIN ABUraTenb- 3TO PeaKTUBHbIN ABUraTenb, He UCTONb3YIOLLNI

— T paboThbl OKpYyXatoLlyto cpeny. Hanbdonee LWMPOKO NPUMEHSIOTCS
XUMMYecKne pakeTHble apuratenu. PaspabartbiBatoTcs u
NCMbITbIBAOTCA APYyrMe BuAbl pakeTHbIX ABUratenen- anekTpnyeckue,
gaepHble U gpyrme. Ha KOCMUYeCKNX CTaHUUAX U annaparax -
NPUMEHSIOT 1 npoctenwune PL, paboTatoLlime Ha cxKaTbiX rasax.

Ob6bLI4HO B KayecTBe paboyero Ternia B HAX UCMOSIb3YETCH a3oT.




———

~ «[lnaHeta ecTb KonbIGenb pasyma, HO HeMnb3si BEYHO XWUTb B

Konbloenu... YernoseyecTBO HE OCTaHETCA BeYHO Ha 3emrie, HO, B
NOroHe 3a CBETOM W NPOCTPAHCTBOM, CHa4ana pobko NpoOHUKHET 3a
npeaensl aTMocepsl, a 3aTeM 3aBOET cebe Bce OKONOCOMHEeYHoe
NPOCTPaHCTBO.» OTU CrioBa NpuHaasnexar BENMMKOMY MeYTaTesnto v
3amevaresibHOMY pycckoMy y4eEHOMY KOHCTaHTUHY SayapaoBuyy
Linonkosckomy.
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Ll,VIOﬂKOBCKI/IVI npeanoxur UCrosrib30BaThb B pakeTax XUAKoe TOrMJinBeo,

Oonee BbIroOOHOE MO CPaBHEHUIO C TBEPAbIM; pa3paboTarn Teopuio
MHOIFOCTYMEeHYaTbIX PaKeT, UNN «PaKeTHbIX NOE340B», B KOTOPbIX
oTpaboTaBLUME PaKETHbIE CTYNEHN OTOpackiBalOTCS BO BpeEMSI MoseTa.

JKnAKOCTHAs paKeTa
LinoaxoBckoro,

B HOCOBOH YacTH paKers!

pacnoAokeHa ﬂ&CC&)KHpCKaﬂ

kabua (1), Cpeanas v xeoctoeas |
HaCTH COAGPIXAT TOMAMBHbIE

Gakn (2) € XVAKMM KHCAOPOAOM

1 Knakum BOAOOAOM. locae

BOCTIAGMEHEHMS B Kamepe (4)

................

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



~ | Xumuyeckne pakeTHble

asurartenn

KngkocTHble PaKETHbIE ABUIaTeEsn
PakeTHble gBurartenu Ha TBEpPOAOM TOrsimBe
rM6pVI,EI,HbIe paKeTHbIE ABUIraTesin

ApepHble pakeTHble

C TBepaodasHon akTUBHOW 30HOW

asuratenm C razoda3Hon akTMBHOW 30HOW
OINEeKTPUYECKNE pakeTHbIE ABUraTeNun C
SAEPHbIM PeaKTOPOM
MnynbCcHble SAePHBIE PaKeETHbIE ABUraTenm |
epMosiiepHbIE C HenocpeacTBEHHbIM CO3[, ~
aKeTHble A eKT €pPHbIE paKeTHbIE

raternu

DOTOHHbIE pPaKeTHbIE
aBurartenmn

C ncnonb3oBaHMEM aHHUTUAALNN Matepun
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= KM peakTUBHbIX ABUraTenemn npocTo HUYTOXEH, N N3MEepSETCS
ThICAYHBIMU OONSIMM NPoLUEHTa. Ecnu cpaBHUTL pakeTHbIE ABUraTenu ¢
aBTOMOOUIBbHBLIMU, TO CpaBHEHME SIBHO HE B NOMb3y paker. [pu
aBTOMODUIIBHOM pacxoge Tonnmea Ansa pasroHa 40 KOCMUYECKOW
ckopocTn 10 km/cek aBToMODOUMO AOCTaToOYHO cxXeyb 10 n 6eH3nHa, a .
pakete 40 TOHH TONNMBA.
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= nepCI'IeKTVIBbI pa3BVITVTFI—I7I_ﬂpI/IMeHeHI/IFI TBEPOOTOMNIMNBHbLIX

:_-f'ﬁTeTIE'ﬁ"CB'FI'S'a'HbI caMbIM HENOCPEeaACTBEHHbIM 0Opa3oMm ¢
NpobrieMon oxXpaHbl OKpY>KatoLLLEeW cpedbl, YEMY B HACTOSILLLEE BPEMS
yaensietcs Bce bonbliee BHUMaHue. O @PEeKTUBHbIE TOMNMBA,
ncrnosibayemble B coBpeMeHHbiX PLTT, B 3TOM OTHOLLEHNN
npeacTaBnaATCs ganeko He 6e3ynpeyvHbIMU. '




w O119 OKpY>KaloLen cpeabl NpeacTaBnsoT He TOMNbKO
npoaykTbl cropaHna POTT, HO 1 BellecTBa, BOBJIeYEHHbIE B
TEXHOSIOrMYecKme npoLecchl N3roToBNeHNs TBeEPAbIX TOMNMMB:
acbecToBble U Apyrne BOSIOKHA, opraHM4eckne otTesepanTenu u

pacTBopuTENU U T. A. — .
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CTonmocCTb Konu4yectso Bpemsa nonera
Ha3Ha4YeHus ouneta «Tyga | naccaxmpos B

n obpaTtHoY, pence

aonn.
OkonosemHas | 1250 48]0 24 vac.
opbuta
INYE! 10000 35 6 CyTOK

_ E

24 mec.

\V/F=ToloR
«3Kcrpecc

70000

20

11 mec.




