CPEOCTBA
MACCOBOI'O
[MOPAXEHUAL.
AOEPHOE OPYXMUE.

Escuxosout Hanexmaer 10E



Cpeacrtea MacCoBOro nopaxeHus




AOEPHOE OPYXMUE

SinepHoe opy:kue (HJIU ATOMHOE OPYKHE) — JTO
COBOKYIIHOCTb SIICPHBIX OOCHPUIIACOB, CPEACTB HX
JTOCTABKHU K €U U CPEACTB YIIPABICHUS; OTHOCUTCSA
K OPYKHEO MAaCCOBOTO MMOPAKEHUS HAPALY C
OMOJIOTMYECKUM U XUMHUYECCKUM OpYKHUeM. S aepHBbIi
OoempuIlac — OPY>KHUE B3PBIBHOTO ACHCTBUS,
OCHOBAHHOE Ha MCIIOJIb30BAHUM SICPHOM SHEPT UM,
BBICBOOOKJAFOIICHCS MIPHU LEHHOMN SIICPHOM PEaKIUU
HNEJICHUS TSHKEIIBIX SACP U/ WU TEPMOSACPHOM
PEAKIIUUA CUHTE3A JIETKUX SAIED.



SpepHoe opyxue
IcTopnyeckas cnpaBKa

B [Iepeyio aroMHYyI0 O0MOY IPHTOTOBHIIH B
CIIIA k cepenune 1945 r.; PaboTel mo
cozmaHuio 60MObI BosraesuI Pobept
Onnenreiimep (1904-1967 rr.).

B 5 aprycra 1945 r. Ha ANOHCKUH ropoj
Xupocumy Obuia cOpoinena Gomba
HeoObrMaiHO pa3pymmem.non CHJIBL

W [Ieppas Coperckasi aroMHas1

6omba ObLta 3opEaHa e 1949 roay
63 ropoaa CemunanarHiHCcKa
(KazaxcraH).




A aepHoe opykue
Hcropuueckas cripaBka

B 1953 r. B CCCP npownu UCnbliTaHUA BOAOPOAHON, UNU
TepmoaaepHoi, 65ombbl. MoLHOCTL HoBOro opyxusa B 20 pas
npeBblwana MoWHOCTb HomMbbl, cOpOLLEHHOU HA XUpoCuMy,

hasMepaMu OHW ObiNu 0ANHAKOBBIMMU,

B CoeeTckoM Cotose aAepHbIM OpYXXUEM
3aHMManNach rpynmna y4eHbix noa
pyKoeoACTBOM rops Bacunbeenya
KypuaTosa (1902 unu 1903-1960 rr.).



Y4yacTHUKH pa3padoTKH NepBbIX 00pa3l0B TEPMOSIAEPHOI0 OPYKUA,
cTaBllue BHocaeacrsuu jaypearamu HodesneBckou npemMuu

B.JI.I'un30ypr JI.B.KanTopoBu4 A.A.A0puKocoB



IlepBasi coBeTCKasA aBUAIIMOHHAA
TepMoOsiiepHasi aTOMHasa 00MO0a.

BombapaupoBwuk TY-16 —
HOCUTENIb aTOMHOIO OpPYXUs




ApepHble apceHanbsl CLUA wm
CCCP B 50-e rogbl

Ha nanneiit MoMmeHT Poccutickas ®enepainus o01agaeT caMbiM KPYITHBIM
apCeHaJIOM OpYKHUs MacCOBOI0 OPaXCHUs Ha Iuta”ere. J[o moanucanus
KoHBEHIIMM O 3alpeiieHu XUMUYECKOTO OPYXKHUS B CTPAHE OBLIO HAKOTIIIEHO
40000 ToHH 00€BBIX OTpaBIAIONIUX BemlecTB. [1o cocTosiHuio Ha 1 ceHTIOpsI
2010 B Poccun u3 3T0or0 KonmyectBa yHUUTOXREHO 19336 ToHH wiu 48,4 %
MMEIOIIMXCA 3armacoB. Poccust IBIS€TCS yYaCTHUKOM MPAKTUYECKH BCEX
JOTOBOPOB M COMIAIIEHU 00 OrpaHUYEHUU BOOPYKECHUM



Nuclear Warheads
(In 2003-04)

1.United States
2.Russia

3.China

4.France
5.United Kingdom
6.Israel

7.India
8.Pakistan
9.North Korea
10.Iran

Map nat to Scale

10 FTOCYAAPCTEB MWUPA, OBNIAJAKOLLWX AAEPHBIMW BOEMNPUMACAMU
www.hationalsecurity.ru




XapaKkTCPUCTHKA

SnepHoe opy:KHe - caMoe MOIIHO€e CPECTEO MAacCOROI0 MOpazKe HUsI.

Buyp1 A7¢pHBIX 3apA0E:
1) AroMHBIC 3apAIBI
2) TepmoanepHbIe 3apAabI
3) HeiirponHsie 3apan
4) «UueTpmds 3apax

8 P i
O¢HOBHBIMM 3JIEMEHTAMU AAEPHBIX
Goenplzmacos ABIAOTCAH:

1) Kopmye

2) cHcTeMa aBTOMATHKIHL:

-CHCTEMA [P € A0XPAHEHUA U B3E¢A¢HNUA
-CHCTEMA ABapHEHOrO I10APhIBA
-CHCTEMA [I0APHIBA 3apAzaa

-HCTOYHUK ITTAHKA

-CHCTEMY JaTUYMKOB [10APhIBA







MOIIHOCTD SIACPHBIX OOCIIPUITACOB

1) crepxmamerii (MeHee 1 KT),

2) mamerit (ot 1 go 10 k1),

3) cpemmmi (ot 10 mo 100 k1),

4) kpyrmwni (ot 100 x1 10 1 M1),
5) crepxxpymHELi (CBBIIIe 1 MT).




CpencrtBa JOCTaBKuU

110 HAa3HAYEHHU IO CPEICTBA JOCTABKU AAECPHOIO
OPY>KHUA ACIIUTCA HA:

, IPEIHA3ZHAYECHHOE /I ITOPAKEHU
*KUBOM CHJIbI U O0O€BOM TEXHUKH IIPOTUBHMKA HA
(poHTE U B Onrbkaiux Thiiax. K TakTnyeckoMy
SICPHOMY OPYKHIO OOBIYHO OTHOCSAT U CPEJICTBA
MTOPAXKEHNUSA MOPCKHUX, BO3AYIIHBIX, U KOCMHUYECKHX
LICJICH;

— JUUISI YHUYTOKECHUS
00BEKTOB MPOTUBHHUKA B IPEACIaX OIepaTUBHOM
TJTyOUHBI;

— JJI YHUYTOKCHUA
AIMHUHUCTPATUBHbIX, HpOMBIHIHCHHBIX IHCHTPOB U NHbIX
CTPATCINYCCKHUX HGHGI/I B I‘J’IY6OKOM ThIIY IIPOTHUBHHUKA.



[Topakaromiue (pakTopsI
SIICPHOTO B3PBIBA

1) ynapHaa BonHa

2) cEeTOBOE H3ITyYeHHE

3)IIpoHuKaromaa pagiaipia

4)paiHOaKTHRHOE 3apaskeHHe MECTHOCTH

5) »MeKTP OMArHUTHBIA HMITY JIb ¢




30HBI PaJIUAKTUBHOIO

4

3apakKCHUS

‘ 30Ha
30Ha cuibHO20
Ymepennozo

3apaxceHus
3aparxcenus

Upezeviuaiino 3ona onacnozo
OnAacHo2o 3apaxceHus
~ ~N~ 3apPadceHus

> STy




YOapHas eosiHa 0epH020 83pbiea — OOUH U3 OCHOBHbIX
ropaxarwux cgakmopos. B 3asucumocmu om moeao, 8
Kakol cpede 803HUKaem u pacripocmpaHsiemcsi yoapHasi
gos/iIHa — 8 8030yxe, 800e UuJslu 2pyHme, ee Ha3sblearkm
CO0MmMeemcmeeHHO 8030yWHOU ydapHoU 80sIHOU, yOapHOoU
80JTHOU 8 800€ U celicM083pPbIBHOU 8OJTHOU.

Bo3gywHoM yoapHOM BOMHOWM HasbiBaeTcsas obnacTb
PEe3Koro cxaTtua BO34yXa, pacnpocTpaHdalwasaca BO Bce
CTOPOHLI OT LIeHTPa B3pbiBa CO CBEPX3BYKOBOW CKOPOCTbLIO.
[lepenHIoo rpaHnLy BOJHbI XapaKTePU3YIOLLYICA PEe3KUM
CKaykoM OaBneHunsa, HasblBaloT PPOHTOM yOAapPHOW BOJSIHbI




CBarosB02 UsslYi2riie
[log gencTBmemM CBETOBOMO U3NyyYeHUa a4epHOoro B3pbiBa
NOHMMAETCA ANEKTPOMArHUTHOE U3NyvyeHne, BKNoYarwLlee B
cebsi ynbTpadmoneToByto, BUAUMYO N MHPAKPACHYIO
obnactu cnektpa. ICTOYHMKOM CBETOBOIO N3NYy4YeHUS

SBMAETCH cBeTdlaacs obnactb B3pblBa.

CBeTOBOE N3ny4yeHne, BO3OEUCTBYA Ha oOeN, Bbl3blBAET
OXXOMM OTKPbLITbIX N 3aLUMLLEHHbIX OOEXO0W Y4acTKOB Tena,
rnas3 u BpemeHHoe ocnenneHne. B 3aBuCMMOCTM O T
3HayYeHNsa BENNYUHbI CBETOBOIO UMMYybCa pasnmyarT OXKOoru

KOXW YeTbIpex CTeneHeu



CBETOBOE M3JIYYCHUE B COYCTAHNUM C yIAPHOH
BOJIHOM IIPUBOJIUT K MHOTOYMCIICHHBIM IOXapaMm U
B3pbIBaM B PE3YJIBTATE PA3PYILICHUN B HACEICHHBIX
IYHKTaX ra30BbIX KOMMYHHUKAIIUN U TOBPEXKICHUN B
3IeKTpoceTaX. CTENEHb NOPaAXKAKOIIETO ACUCTBUS
CBETOBOI'0 U3JIYUYEHUS PE3KO CHUKAETCA IIPHU
YCJIOBUUA CBOEBPEMEHHOTO ONOBEILICHUSA JIFOIEH,
MCIIOJIb30BAHUS WU 3AIIUTHBIX COOPYKEHUU,
€CTECTBEHHBIX YKPBITHM (0OCOOCHHO JICCHBIX
MACCHBOB 1 CKJIAJIOK peibe(a), MHANBU Y ATbHBIX
CPEJICTB 3aIMTHI (3AIIUTHOM OACKIbI, OUKOB) U
CTPOIr'Oro BBITIOJIHEHUS TPOTHUBOIIOXKAPHBIX
MEPOIIPUATHUI



[1poHMKalLen pagnaymen aaepHoro B3pwiea
Ha3blBalOT NOTOK raMma-mn3nyvyeHnm n HEMTPOHOB,
ncnyckaemolx U3 30Hbl obnaka siaepHoro B3phbiBa.
IcTO4YHMKaMM NpoHKUKaoLWeN paguaummn aBrnaTcs
saepHble peakunmn, npoTtekaroume B boenpunace B
MOMEHT B3pbiBa, U pagMoaKTUBHbLIW pacnag
OCKOJIKOB (NPpOoayKTOB) AeneHna B obnake B3pbisa.

[MpoHuMKatoLlasa paguaums, pacnpocTpaHsAsCh B
cpege, MOHU3UpYyeT ee aToMbl, a Npu
MPOXOXXAEHUN Yepes KMBYIO TKaHb — aTOMbI U
MOMEeKYIbl, BXOASLLME B COCTAB KMNEeToK. JTO
NPUBOONT K HAPYLLEHUIO HOPMaribHOro obmeHa
BELLIECTB, MIBMEHEHUIO XapakTepa
XXN3HEeOeATeNbHOCTU KNETOK, OTAENbHbIX OpraHoB
N CUCTEM OpraHu3ma.



® Cpenu nopaxarimux (HpakTopoB
AAEPHOIO B3pbIBA PAAUOAKTUBHOE
3apakKeHUE 3aHUMAET 0C000e
MECTO, TaK KaK €ro BO3/1CHCTBUIO
MOYKET IOJIBEPraThCsl HE TOJIBKO
parioH, IPUJICTAOIIUN K MECTY
B3pbIBA, HO U MECTHOCTD,
yJIaJ€HHAsA HA JECATh U JIaXKE
COTHU KuJaoMeTpoB. [Ipu 3ToM Ha
OOJIBIINX TUIOIIAASX U HA
JUTATEIILHOE BPEMSI MOXKET
CO3/1aBaThCs 3apAXKECHUE,
[IPEACTABIIAIONIEE OMACHOCTh JJIs
JIFOIEN U )KUBOTHBIX.




Haoeorcnoii 3auyumon om paouoaxmusmo
3apadicerusl A6asHMCA 3aUUMHbLE COOPYHCEHUS
(voeocuwa, IIPY, nepexpoimule wenu,
NO0BANbHbLE NOMEW EHUSL NPOUZBOOCHBEHHBIX U
JHCUTIBIX 30AHUL U OP.), UHOUBUOYAIbHBLE

Cp@dCWl@Cl 3auunisl (npomueaeaSbl,

pecnupamopbsl, nPpomueonblllbHblIE MKAHeE6GbLE

MACKU U 6AdMHO-MAPJIE6blE NOGASKU, 00bIYHASA

ooedicoa u 00yeb).



ONEeKTPOMarHUTHbIN

MMNYIbC
@ Ilpu sao0epubix é3pvieax ¢ ammocgepe
803HUKAIOM MOU{HbBLE
INEKMPOMAZHUMHDBIE RO C OJTUHAMU
eor om 1 0o 1000 m u 60nee. B cuny
KPamKo8pEeMeHHOCHIU CYULeCME08AHUS
MAKUX noJieu ux NPUHAMO HA3bleANb

INTEKMPOMACHUMHDBIM UMNY]/1bCOM
(OMH).




Kopnyc ciny>XuT 1151 KOMIOHOBKH BCEX JIEMEHTOB OO€NpUIaca, MpeIoXpaHeHUs UX OT MEXaHUYECKHUX U
TETJIOBBIX MOBPEKICHUN, IPUIAHUs OOenpuacy HeoOX0IUMOM OaTUCTHYECKOM OPMBI, a TAKXKe TS
MOBBIICHUS KO3 (DUITMEHTA UCTIONH30BAHUS SIIEPHOTO TOPIOYETO.

ﬂaT‘lI/IKI/I HoAPbLIBA MPCAHA3HAYCHBI AJIA I10Aa4YM CUI'HaJla Ha ITPUBCACHUC B I[GﬁCTBPIG AACPHOIO 3apAaaa.
Onn MOT'yT OBITH KOHTAKTHOT'O U AUCTAHITUOHHOI'O (HGKOHTaKTHOF O) THUIIOB.

KoHTakTHBIE IaTUYMKM CpabaTHIBAIOT B MOMEHT BCTpeuH OoernpuIiaca ¢ mperpajoi, a JuCTaHIIMOHHbIE -
Ha 3aJ]aHHOM BBICOTE (ITyOMHE) OT MOBEPXHOCTH 3eMJIH (BOIBI).

ﬂI/ICTaH!!HOHHble JATYUKH B 3aBUCHUMOCTH OT THUIIA 1 HABHAYCHUSA AJCPHOIO 6oerHHaca MOI'yT OBITH
BPEMCHHBIMHU, HHCPIITUOHHBIMHU, 6apOM€TpI/I‘-ICCKI/IMI/I, PadruoOJIOKAIUOHHBIMHA, THAPOCTATUYCCKUMU U JP.

CucreMa aBTOMATHKH BKJIIOYAET CUCTEMY MPEAOXPAHECHUS, OJIOK aBTOMAaTUKKU U CUCTEMY aBapUHHOIO
MOAPHIBA.

CucremMa npeaoxpaHeHHMs UCKIH0YAET BO3MOXXHOCTbD CIIy4YaHOTO B3pPbIBA SIAEPHOTO 3apsia MpH
IIPOBEICHUH PETIAMEHTHBIX Pa00T, XpaHEHUN OOempUIaca u Mpu MoJIeTe €ro Ha TPAEKTOPHH.

bJyok aBTOMaTHKH cpadaThIBaeT 10 CUTHAJIAM, MOCTYNAIOIIUM OT JAaTYMKOB MOAPHIBA U MPEIHA3HAYEH
1u1s1 GOPMHUPOBAHKS BEICOKOBOJIBTHOTO JIEKTPUUYECKOTO UMITYJIbCa Ha TIPUBEACHUE B IEHCTBHUE SAECPHOTO
3apsa.

CucreMa aBapUiTHOIO MOAPBIBA CIYXUT JIJII CAMOYHUUTOXXEHU Ooenpunaca 0e3 siiepHOTro B3phiBa B
CJIy4ae €ro OTKJIOHEHHUS OT 3aJaHHOU TPACKTOPUH.

M cTOYHUKOM NUTAHUSA BCEH AIEKTPUUECKON CUCTEMBbI OOeTnpuaca sBJISIOTCS aKKyMYJIsITOPHbBIE
Oarapeu pa3IUYHbIX TUIIOB, KOTOPHIE 00IaAal0T OJTHOPA30BbIM JECHCTBUEM U IPUBOIAATCS B paboyee
COCTOSIHME HEMOCPEICTBEHHO MEPE]T €ro 00EBbIM MTPUMEHEHHEM

W cam saepHbI 3apsa



Cxema nnyToHmeBon 6omObI:

|1 - XBOCTOBOM KOHYC

2 - XBOCTOBBIE CTAOMIN3aTOPHI

3 - neroHarop, cpabaThIBa€T HA OCHOBE
aTMOC(hEpPHOTro JIaBICHUS

4 - OtBepcTUs T BO3MyXa

5- antumetp (U3MepsET BBICOTY) / AaTYUKH
JaBJICHUS

6 - BIIEKTPOHMKA

7 - 3alIUTHBIA KOHTEWHED U3 CBHUHIIA

8 - moroTuTesb HeUTpoHOB (U-238)

9 - KOHBEHTOPHBIN B3pPHIBATEIIb

10 - mmyTonuii (Pu-239)

11 - pe3epByap s
OCpULITNYMHO/TIOJIOHUEBOM CMECH ISt
MHUIMALNY LETTHON peaKkIuu

12 - oOTekarens (BCTaBIsACTCSA B
3apsHKEHUI0 00MOY)
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Buabl feToHaUnn

[OJIPa3yMEBAET
MOJIYYEHUE
CBEPXKPUTHYECKOI'O
COCTOSHUS ITYTEM
00XKaTUS JIENANIETOCS
Marepualia
C(pOKyCHpOBaHHOU
yIapHOM BOJIHOM,
CO371aBAEMOU B3PHIBOM
OOBIYHOM XUMMYECKOM
B3PBIBYATKHU.




Cy1ecTBYIOT JBE€ OCHOBHBIE CXEMbI MOJPhIBA
JeSIErocs 3apsija: myneyHas, nHaue
Ha3bIBaeMasi OAUTMCTUYECKOM, M UMILIO3UBHAS.

CyTb IMyLIEYHON CXEMBI 3aKII0YAETCS B
BBICTPEJIMBAHUU 3apsIIOM MTOpOXa OAHOTO O0Ka
JEISAMErocs BEMECTBA JOKPUTUYECKON MacChl
(«myms») B APYrol — HEMOABUKHBIN
(«MHUIlIeHb» ). BIOKK paccuuTaHbl Tak, 4YTO MPHU
COCIMHEHUU UX 00IlIas Macca CTAaHOBUTCS
CBEPXKPUTHUYECKOM.

JlaHHBIN cTTOCO0 IETOHAIIMN BO3MOXKEH TOJBKO B
ypaHOBBIX OoempuIiacax, Tak Kak ITyTOHUN
MMEET Ha J[Ba MopsaKa 00jee BRICOKUN
HEUTPOHHBIN ()OH, YTO PE3KO MOBHIIIAST
BEPOSTHOCTH IIPEKIESBPEMEHHOTO Pa3BUTHS
IIETTHOW peaKIuu A0 COCTUHEHUS OJI0KOB. DTO
MIPHUBOIUT K HEMOJTHOMY BBIXOMY dHepruu. s
peann3anny MyIIeYHON CXEMBI B IUTYTOHUEBBIX
ooemnpumacax TpeOyeTcs yBeIHIeHHE CKOPOCTH
COCAMHEHHMS JacTel 3apsaaa 10 TEXHUICCKU
HEJOCTIKUMOTO ypoBHA. Kpome Toro ypan
Jy9IIle, 9YeM TUTYTOHHM BBIACP)KHUBACT
MEXaHHYECKHE TIEPErPy3KH.




3ammra

OC¢HOBHBIE: YKPBITHC B SAITHUTHDBIX

COOPYCHHMAX, paccpeaoTOUCHIC H
JBAKyaliid, TIPpHMCHCHIIC CpEACTE
PH-I.ZIPIBI/IﬂyaJIbHOﬁ 3alTHThL

-

OcnadaroT ropakaroniee AeHcTBIE
ANEPHOTO E3phIBA AMbBI, KAHABBI,
0anKy, OBparu, KOTIOBAHbL HI3KIE
KHPITUHbIE 1 0ETOHHbIE
OTPAKACHNA, BOJOIIPOITY CKHbIE
TPYOBI I10] JOP OT AMIL.

3anmTy 00€CIIeUBAIOT TAKKE
METPOITOUTEHBI, IIAXTHI M Pas/ITIHbIE
JPYTHE FOPHBIE EBIPA0OTKH,

TIPUCITOCOOIEHHBIE TT0ABANIBI, YKPBITHA
(111e 1), TIOCTPOCHHBIE BO JBOPAX U JIp

[]

MCECTAX, TAC HAXOOATCA 00 m130¢TH JIIO,II,PI
TPAHCIIOPTHDBIC TOHHC I H ITOA3CMHDBIC
INCHICXOAHBIC ITCPCXO0abI.




Y HUUTOKECHUE

B xoniie 1995 r. B Poccri Hacuuteeanocs 3500
AACPHBIX 3apANoB, 13 HUX 60% - B cocTage
PaKeTHBIX BOMCK, 35% - BE BOCHHO-MOPCKOM
daore, 5% - B BOCHHO-BO3AYIIHBIX CHIIAX.

'/i

3 ameapa 1993 r. CIIA u Poccma sakmoumm
Horogop 0  COKpallleHMHd M OIpaHWYCHMH
CTPATETMHECKHUX  HACTYIIATCIBHBIX  BOOPYKECHIIT
(Toropop CHB2). Ilo stomy amorosopy k 2003 r.
KOIMYECTEO  AJEPHBIX  OOCTONOBOK, KOTOPBIMI
pacrionaraeT KadkJad M3 CTOPOH, HE JIOJDKHO
npesbnnath 3000-3500 emmomy Takoro xomrdectsa
BITOJIHE AOCTATOUHO JIA 00€CITeyeHrA HALMIOHAbHO
0e30ITacHOCTH.




HoBbI¢ BIIbI OPYAKHS
MACCOBOI0 MOPAKECHUS

JIyueroe opy:xue

Jlazepsl

PagnoyacTOTHBIM OpPYEKUEM
M} pazByKOBEIM OPYIKHEM
Pagnonornueckoe opysrme
[eodrisuueckoe opysxie







