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PaavaunoHHbIe
TexXHONIOrnum

PagnaumoHHble TeXHoNormm —
HEe3HepreTnyeckoe rNpMmMmeHeHne

MOHN3NPYIOLETO U3JTYy4YEHNA.



O6ny4yeHue NPOAYKTOB NUTaHUA. 3auem? m?c?é?\?é

POCATOM

25-30 % NnponoBONbLCTBUSA BCErO MUPA
HaHOCUTCS Bpepj Ha BCeX 3Tanax NpPon3BOACTBA U XPaHEHUS

MMpOBbIe noTepu npoaoykKumn Ha BCeX 3Tanax npon3BoacTBa
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O6ny4yeHne NPoAYKTOB NUTAHUA.
3auem?

1,3 mnppa
TOHH B roa
(3epHOBbLIX KYNbTYP, GPYKTOB

M cneuunn) exerogHo
1 6e3B0O3BPATHO TEPAOTCA NPU

XPaHEHUU N TPAaHCMOPTUPOBKE.

2,2 MNH

yenoBeKk B roa

YMUPAET OT XeNygo4HO-KMULEYHbIX
3aboneBaHun, NnepenaBaembix Yepes
NPOAYKTbI MUTAHUA N BOAY.
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PT B cenbCKOM XO3(CTBe

ExerogHo B Mmpe obny4aercsa
6onee 700 TbicAY TOHH
NULL,EBON NPOAYKLUN.

ObpaboTka 6onee 80 BUAOB
NULLEBbIX NPOAYKTOB
NOHU3UPYIOLWUM U3STyYeHnem

pa3pelleHa B 69 cTpaHax mupa.

B Mmnpe cyuwecTteyeT oKoso
120 ueHTpOB 061y4YeHus
NPOAYKTOB NMUTaHUSA.

Okono 70 % ueHTpoB
00/1y4eHMs pacrnosioXeHbl
B CLLUA n Kutae.
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PT B cenbCKOM XO3(CTBe

Pa,D,MaLl,VIOHHaFl Ae3nHCceKuusa
3€pPHa JOCTNraeTcd npun oo3e
500 Tp.

MpopacTaHue kNybHa kapTodens
ocTaHaBnueaeTcAa rnpu gose 150 Ip.

ObpaboTka pbIOHbIX NPecepBoB

B fgo3e 1,5 k[p cHuxaeT
MUKPODOHYI0 06CcemMeHeHHOCTb

W YBENTMYUBAET CPOKU XPaHEHMUS.

ObpaboTka B go3ax

oT 2 oo 10 k[p o6ecneunBaeT
MUKpObMonoruyeckyo
6e3onacHOCTb crieyumn

N NPAHOCTEN.
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BnuaHue paanauoHHom o6paboTkm Ha NpopacTaHue
KapTodensa npu XxpaHeHUK:

KoHTponb O6ny4yeHHan

6°C

20°C

CocTosiHMe KapTodens yepes 6 MecsLeB nocne BHeLWHWI BUA, KNyBHE Nocsie XpaHeHUs npu
obnyyeHus B go3se 0,5 klp. Pa3HMYHBIX TEMMEepaTypax B Te4eHUn 5 mecsaues.

t 20-25 °C, BnaxHocTb oT 37 go 90 %.



YBennyeHue CPOKOB rogHoCTun

[o3a o6nyyeHus Be3 o6nyueHus
0,5-3 klp

O6a aBOKaf0 TPAHCMOPTMPOBANMUCH MO MOPHO
21 peHb npun t 5 °C v go3pesBanu 7 gHen nocne
npuobbITUS.

[o3a o6nyyeHus
0,2 klp

be3 o6ny4yeHus
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3HaK, 0603HavawWwmmn,
4YTO NPOAYKT npoluen
06paboTKy MOHM3aLMEN.
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PT B MeguuuHe

PagmnaumoHHasa crepnnnsaung
NMOo3BOJIAET OYNCTUTDb J1IEKAPCTBA
M meaunkKkaMeHTbl OT noodbIX MVIKpO6OB.
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JlyyeBasa Tepanusa - ne4yeHune

C UCMOJIb30BaHMEM NOHM3MPYHOLLLErO
N3Ny4YeHUsa NS paspyLleHms
OMyXOJIEBbIX K/TETOK.




TepmosaepHbie
TeXHOJIOrun



UTOP

UTIP (International
Thermonuclear Experimental
Reactor) — nepBbI B Mupe
MeXAYHAPOAHbIN
3KCMEePUMEHTANbHbIN
TEePMOSALEPHbIN peakTop.

Llenb NMPOEKTa — AeEMOHCTpPaLUuA
BO3MOXHOCTU NPOMbILLTIEHHOIO
NCMoJ1b30BaHWNA SHEPTNA
A0EPHOINo CMHTE3a.

Homo -
Science
POCATOM



TokaMak — ceppaue 6yayuien yCTaHOBKM mg'c?é?\?é
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B ocHoBe UTIP nexut TepmosgepHan yctaHoBka TOKAMAK (TOpounpganbHas Kamepa MArHMTHas KaTyLuka),
KOHLEMNUUIo KoTopon npeanoxunm B 50-x rogax BblgatoLmnecs poccMmckme yyeHole akagemmkm . E. Tamm
n A. 1. Caxapos, 1 pa3sunu snocnenctemm akagemuku J1. A. Apummosud, M. A JleoHToBu4 n b. b. Kagomues.

U. E. Tamm A. [. Caxapos J1. A. ApunmoBuy M. A. JleoHTOBMNY b. b. Kapomues
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Bo3BoauTca uenbin KoMriekc, paCI'IOJ'IO)KeHHbIl‘/'I BOIN3N
TOKaMakKa:

* Cuctema ynpaBneHusl, CBA3U U AOCTYNa K AaHHbIM
(Control, Data Access and Communication) — CODAC.

g XpaHMana TOonJ/inBa U TONJIMBHaAd CUCTEMaA — CITYXXKUT
ONnd A0OCTaBKU TOMJIMBa B TOKaMak.

e BaKyyMHaH cucTemMa — CocTouT n3 bosnee yem YETbIPEXCOT
BaKyYMHbIX HaCOCOB, 3ald4a KOTOPbIX — BblKa4Ka NMPOAYKTOB

TEPMOSIAEPHON PeaKLUK, @ TAKXKE Pa3NNYHbIX 3arpsa3HEHUN
N3 BaKyyMHOM KaMepbl.

» KpuoreHHas cuctema — npefcraBieHa a3oTHbIM
N renneBbIM KOHTYPOM. fenineBbIn KOHTYp byaeT
HOPMann3npPoBaTb TEMNEPATYPY B TOKaMake. A3OTHbIN
KOHTYp OyAeT ox/1laXAaThb TEMJIOBbIE IKPAHbI KPMOCTATA
M CaM FrefiMeBblf KOHTYP.

* DneKkTponuTaHue. Tokamaky notpebyeTcs NnpMMepHO
110 MBT 3Hepruu ans NoCTostHHOM pPaboThbl.
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Bknap Poccum B MNMpoekT UTIP coctasnsaeT 9,09 % oT ctonmocTtu coopyxerHus UTIP n peanusyetcs
B BUE U3rOTOBJIEHWUS U MOCTABKMN YHUKANbHOIO BbICOKOTEXHOIOMMYHOro 06opyaoBaHMS.

BepxHue naTtpy6ku ans

Ka6enb cBepxnpoBogHUKa
BaKyyMHoM kamepbl UTIP

ANA KaTywek nononpanbHOro

U TOpOMNAAsIbHOrO MarHUTHOro

nonsa

KoMnoHeHTbl nepBoi CTEHKMU,
MexXaHun4YecKue onopbl
U N1eKTpuvyeckue
coeguHuTenu bnaHkeTa

KaTywka nononganbHoro
MarHMTHOro nons

MpoBeaeHue ucnbiTaHUM
AVBEPTOPHbIX KOMMOHEHTOB,
obpalLeHHbIX K nnasme

Kynon auBepTOpHbIX KacceT

KommyTtupyiowee [eBATb CUCTEM ANArHOCTUKU
o6opypoBaHue AN CUCTEMDI AN U3SMepPEeHUs NnapameTpos
nuTaHusa njaasmbl

KpuocTaTtbl Ans xonopHbIx
UcnbiTaHUM
CBEPXMNPOBOAHUNKOB

YcTaHOBKM A8 UCMbITaHUI
3arnylweK NopToB




MnaH nogrotoBku npogeccun 6yayuiero:

« HasBaHue npodeccmu.
e  KakumMu 3HaHUAMM OH OoNKeH obnagatb?
« Kaknmum komneteHumnamm?

e B kKakunx yLIe6HbIX 3aBegeHundax 6yJJ,YT FrOTOBNTb TaKUX CI'IELI,l/IaJ'Il/ICTOB?
(nmbo Baw BapuMaHT Noy4eHUs UM 0OPa30BaAHMS)

* Yt0 OymeT BXoguTb B €ro 0693aHHOCTN?

« Kakol yenoBek TOYHO He NOAOMNAET Ha 3TY AO/IKHOCTb?
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ATOMHbDBIE TexHonoruun
B OCBOHUU KOCMOCa
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reHepaTopbl (PUTII)

3TV yCTPOMCTBA NUTAIOT HALLIW CMYTHUKKU, OHU yXKe nobbiBanu
Ha JlyHe n obecneymBatoT IHEPruen yHMKanbHble KOCMUYeckme
annapatbl: «Boapxep 1» n «Bosgxep 2», nyTelwecTyowme

K Kpato Hawewn ConHevyHoM cnctemol BOT yxxe bonee 40 nert.

Pebpa oxnaxpeHus
"] u3nyyeHnem

Tepmo3aneKkTpuyeckume
baTtapen
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flnepHan 3HepreTMyeckasa YyCTaHOBKa KOCMUYECKOIro
annaparta

KanenbHbil XONOAUABHUK =

-

ConHeyHas 6aTapesn

Mpu NoNéTax Ha OTHOCUTENBHO BANBKIX
paccTtosiHusAx oT ConHLa 3Hepruto ans

3NEKTPUYECKNX PAKETHbIX ABUraTeNnen

MO>HO MOJy4aTb C MOMOLLbI CONTHEYHbIX
6aTtapen. Mpu nonétax B AanbHUN KOCMOC
TpebyeTcs NICNONb30BaTb APYroM UCTOYHUK e
3HEeprun — Hanpumep, SAEePHbIN PeakTop.

Fpy3 cTbikyeTcs
C MOMOLLbIO APYroro
Kopabns

PakeTa moctasnser O Mopaynb HaxoguTc
Karcysy C Mogysem - B C/IOKEHHOM BUAe
B KOCMOC

Mopynb paCKn. bIBd o :
B pabouee cogros o



BuktopuHa

ATOMHbIE TEXHOI0IMMNn
ana oygyuwero.

MpncoeaUHNTBLCA K NPOEKTY
Homo Science:

www.homo-science.ru

ORONO

@homoscience ru
homoscience ru
homsci

HomoScience




