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OJger Panenkni
A3bIK CyIIIHOCTh HEeMaTepHaJIbHAsA

IIpenuciaoBue.

Kamxka HC6OJILLHaH, HO B HEl MHOT'O BCETO HUHTEPECHOTO.

Bui Y3HACTE, MPEKIAC BCEIO, YTO A3ZBIK-CYIHOCTb HEMATECPHUAJIbHAS.

A 13 3TOTO CJIEaYEeT, 4TO (bl/IJIOCO(bI/IH MaTepuaIn3Ma COBEPIHICHHO HECOCTOATEIIbHA.

A uz-3a TOro, 41O q)HHOCO(bI/I}I MaTepuajin3ma HCCOCTOHTCJ'ILHa-BOO6IJ_[e MEHACTCA COBPEMCH-
Hada KapThHa MUpa.

Bcenennas HamycaHa sI3bIKOM (MaTEMaTHKH)
TI'amuneo I'ammnen

«BoitHa 1 MUp» TaKKe HaMKMCaHAa SI3BIKOM.
JIeB Toscroi
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Mup cocrout u3 Marepun, ”HOpMAaIUN U SIBJEHM.

Mup pacnonoxkeH B MPOCTPAHCTBE U BO BPEMEHH.

[TpoctpancTBO-BpeMsi — 3T0 (pu3MYecKasi MOJIEIb, OObeIMHSIONIAs TP U3MEPEHUSI TPOCTPaH-
CTBa U OJIHO U3MEPEHUE BPEMEHU B €TUHbII YEThIPEXMEPHBII KOHTUHYYM.

B coBpemeHHO# (pu3MKe, COMIACHO TEOPUHM OTHOCUTENBHOCTH, OHM HEPAa3pPhIBHO CBS3aHBI, a
TEOMETPHSI ITOTO «XOJICTa» U3TMOAETCs TO]1 BO3JICUCTBUEM MACChl U TPaBUTAIIHY.

B knaccuueckoit mexanvike Mcaaka HpioTOHa BpeMsi U TPOCTPAHCTBO CYIIECTBOBAIU OTAETBHO
Y CUUTAJIUCh aOCOTIOTHBIMHM, TTOCTOSIHHBIMM JUTSI BCeX HaOmonareneid. OnHako AybOepT DUHIITEHH
B cBoeil crierasbHoi (1905 r.) u obmeit (1915 r.) Teopusx OTHOCUTENBHOCTA OOPUCOBAIT UX YIU-
BHTEJIbHBIE CBOMCTBA.

['maBHBIE OCOOEHHOCTH:

OTtHOCUTENTBHOCTD: X0/ BpEMEHHU U pa3Mepbl 0OBEKTOB 3aBUCST OT CKOPOCTH, C KOTOPOH JIBU-
KeTcs Habmonarens. Bpems 3ameisiercs: mpy NpuOIMKEHUH K CKOPOCTH CBETA.

I'paButanus kak reomeTpusi: B o0iieit Teopur OTHOCUTEILHOCTU MacCUBHbIE OOBEKTHI (TaKkKe
KaK 3Be3[Ibl U TUIAHEThl) UCKPUBIISIOT MPOCTPAaHCTBO-BpeMs. To, UTO Mbl Ha3bIBAEM TpaBUTALIMEH,
SIBJISIETCS] IBUKEHUEM TeJT [0 STUM UCKPUBJICHHBIM TPACKTOPHUSIM.

Yetbipe koopauHaThl: JIoOoe coObITHE B Halllel BeesieHHOI onpeessieTcs: YeThpbMst YUUCTIaMU
— TpeMsl IPOCTPAHCTBEHHBIMU (HAIpUMep, IUPOTa, J0JT0Ta, BHICOTA) U OJHON BpeMEHHOM (Koraa
3TO MPOU3OIILIO)
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I'naa 1. Marepusi.

MarepuasibHble OOBEKTHI TIPEICTABIISIOT BCE COAEPKMMOE TIPOCTPAHCTBA-BPEMEHHU.

BemectBo-T10, 4TO COCTOUT U3 (PEPMHUOHOB (KBAPKOB, JIEKTPOHOB), UMEET MACCy MOKOS U 3aHU-
MaeT 00beM.

dusznyeckue noss-31eKTPOMArHUTHOE, IPABUTALIMOHHOE U IpYTUe BUBI MOJIEH, NTEpeatoe
B3aMMO/IEMICTBHE MEX/ly YaCTULIAMHU.

CocTosiHusA U CTPYKTypa MaTepuu.

Marepusi MOXKET HAXOOUTHCS B PA3HBIX arperaTHbIX COCTOSTHUAX U UMETh CII0KHYI0 UEPAPXUIO.

CocTosiHUSI: TBepHOe, XHIKOE, ra3000pa3Hoe, Iula3Ma, a TaKXke ISITOe COCTOSHUE Marte-
pun-KoHAeHcat boze-DiHiTenHa.

ITo coBpeMeHHBIM KOCMOJIOTUYECKUM JaHHBIM, OOBIYHOE BUAMMOE BELIECTBO COCTABIISIET JIUIIIb
OKOJIO MAATH MPOLIEHTOB MACCHI-9HEPTUU BeesleHHOM, OCTallbHOE MPUXOJUTCS Ha TEMHYIO MaTepUIo U
TEMHYIO SHEPIHIO.

N3 remHol MaTepuu, 1O BCE BUIUMOCTU COCTOUT IMPOCTPAHCTBO.

N3 stToro cnemyer, 4To 3MEKTPOMarHuTHOE, TPABUTALIMOHHOE U IpYTe BUABI MOJIEH, TIepeaao-
11[1ie B3aMMOJIEHICTBUE MEX/y YaCTHUIIaMU, MPEJCTaBIISIIOT COOOW BO3MYIIIEHUsI TPOCTPAHCTBA.

Ho 3Toro cymectsoBaia uaes- 3upa, 3anoJIHAIOMEro MPOCTPAHCTBO.

MarepuaibHbie 0ObeKTH BeereHHOI:

MarepuasibHbie OOBEKTBI IPUHSATO PA3/IENATh M0 UX CTPYKTYPHBIM YPOBHSIM, KOTOpPBIE OXBa-
THIBAIOT BECh U3BECTHBIA HAaM KOCMOC.

Mukpomup ¥ 371eMEeHTapHbIE YaCTULIBI-OCHOBA Bcell Matepui. Ciofia BXOAAT KBAPKU U JIENTOHBI
(M3 KOTOPBIX COCTOSIT IPOTOHBI, HEUTPOHBI M JIEKTPOHBI), a TAK:Ke HEUTPUHO U (hOTOHBI. Best 0ObIu-
Hasl (OapuOHHAs) MaTepysi CTPOUTCS U3 STUX KUPIIMIUKOB.

Kocmunueckue Tena v miaHeTHBIE CUCTEMBI.

[TnaneTsl 1 9K30MIAHETHI: TBEPIblE WM ra30Bble aphl (Harpumep, 3emiis, FOnurep), oOpa-
HIA0IIMecs BOKPYT CBOMX 3Be3[]. MaJible Tesa: acTepou/ibl, KOMEThI, METEOPOH/Ibl, KAPJIUKOBBIE I1J1a-
HETHI.

3Be3/pl: packajieHHble ra3oBble mapbl (Harpumep, ColHile), BRIpadaThIBAIOIINE SHEPTUIO 32
CUET TEPMOSIIEPHOTO CUHTE3A.

3Be3HbIE CKOIUIEHUS U TYMAaHHOCTH.

3Be3HbIE CKOIUICHUS: TPYIIIbI 3B€3/], CBSI3aHHBIE PABUTALIUCH.

TymaHHOCTH: OrpOMHBIE O0JIaKa KOCMUYECKO! MbUIA ¥ MEX3BE3JHOTO ra3a.

Crpyxrypbl Beenennon.

CBepXCKOIUIeHUS Y BOW/IBL: TAJTAKTUKU HE pacrpeie/ieHbl pABHOMEPHO, & COOMPAIOTCS B HUTU
Y TUTAHTCKUE CBEPXCKOIUIEHHS (HAIpUMep, CBEPXCKOIUIeHUe JlaHnakes).

[TpocTpaHcTBO Mek/1y HUMU Ha3bIBAETCS BOMIAMU-TUTAHTCKUMU ITyCTOTAMHU.

l'anakTukmy.

KpynHbie 3Be3HbIE CUCTEMBI, HACUUTHIBAIOLINE OT MIIJIMOHOB JJO TPUJUIMOHOB 3BE3/L.

Hama ranaktrka-Mueussiii [1yTs.

bmmxaimme k Mneunomy [1yTH rajlak THKM-€ro rpaBUTAllMOHHO CBS3aHHBIE CITyTHUKH.

Bot 6mkaiiime u3 HUX B MOPsIIKE BO3PACTAHUS PACCTOSIHUS (B ThICSIYaX CBETOBBIX JIET):

Kapnukoas ranaktuka B bonbiiom Ice (25000 cBeTOBBIX JIET)

Bonbioii [ec-co3Be3aue 10:KHOTO MoyIapus Heoa.

Kapmmkosas ranakruka B Crpesnsie (81000 cBETOBBIX JIET)

Crpeneu-co3se3aue, jexaiiee mexay Kozeporom u CkoprmoHoM.

Ko3zepor-co3ee3nue B 105KHOM YacTu HeOa.

Cosee3ane CKOPIMOH-LETMKOM HaXOIUTCS B HALLIEH TaJIAKTHKE.
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Bonpioe MaremnanoBo O6ako (163 000 CBETOBBIX JIET)

Kpynneiinas u camasi MacCcUBHas rajlakTUKa-ciyTHUK Mieunoro [TyTtu.
Manoe MaresutanoBo O6mako (200 000 cBeTOBBIX JIET)

KapnukoBast HenmpaBuIbHasi rajlakTUKA.
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Bbanxaimmne 3Be3bI:

ITpokcuma LlenraBpa -paccrosgaue ot ConHeuHou cucremsl 4,24 CBETOBOTO roja.

Kpacubiii kapivk. 3Be31a Maion spKocTd. beina otkpeita B 1915 romy.

3Be3na Cupuyc- paccrossHue ot CoHEUHOM cucTeMBI 8,6 CBETOBOIO roa.

SApuaitmas 3Be31a HouHOro HeOa. Ee ceeTnumocTs B 25 pas 6ombine cBetiMocTy CoHIIA.

AxepHap-sipyaiilias 38e37a CO3Be31sI DpHJaHa ¥ CaMblil TOPsTIMiA roTyOO¥ CBEPXTUTaHT, y/a-
JIEHHBIN OT Hac Ha 144 cBETOBLIX rofa.

SICUIIOH-KEITO -OPAaHKEBbIM KAPJIMK B CO3BE3AMM DpHUaHa, ynaneHHb Ha 10,5 cBETOBBIX
JIeT.

Tay Kura-conHiie nogoOHas 3Be3/1a, pacrosyiokeHHast B co3Be3auu Kura, B 10:)kHOM HOJTyIIapUM
HeOa. PaccrosiHue-12 cBETOBBIX JIET.
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CoJgHeuyHas cucreMa.

ConneuHas cucreMa-IJIaHETHAs CUCTEMA, BKJIIOYAIOIIAs LIEHTpalbHyIo 3Be31y- CosHLEe U Bce
oOparmaroImecs: BOKpYr Hee KOCMUYECKHe OOBEKTHI: BOCEMb IUIAHET C UX CITyTHUKAMH, KapJIMKOBBIE
IUIAHEThI, ACTEPOMIbI, KOMETbl U KOCMUYECKYIO MbLIb.

CrpykTypa CUCTEMBI.

Connue: KenTslil Kapiuk, cocTaBiisionmii 99,86% Bcelt Macchl CUCTEMBI.

[TnaHeTs! 3eMHOIA TPYIIIBL: TBEPIIbIE TUIAHETHI, pacroyiokeHHble Ompke K COMHITY.

["a30Bble TMTaHTHI U JIEJIHbIE TUTAHTbI: MACCUBHBIE IJIAHETHI U3 Ta30B M JibJa 3a [ JTaBHBIM NOS-
COM acCTepOU/IOB.

Bocems maner o nopsaaky or ConHua:

Mepkypuii-camast Onmskast Kk ComHity.

Benepa-ropsiuas miaHera C IJIOTHOM SIOBUTOU aTMOC(epON.

3eMJIA-Haul JOM, €JUHCTBEHHAs U3BECTHAS IIJIAHETA C KHUIKOU BOJOM U KU3HBIO.

Mapc-«KpacHas niaHera» ¢ KpynHEHILIMMU BYJIKAHAMH B CHCTEME.

I'naBHBIA OSIC aCTEPOUIOB.

FOmuTep-cambiil GOIBIION ra30BbIid TMTaHT, U3BecTeH cBouM Bombium Kpacasiv [TaTHOM.

CaTypH-OKpYXEH CIOKHOU U APKOWA CUCTEMOU KOJIELL.

VpaH-JeisiHOM TMTaHT, BPAINAIOIIUIACS JIeka Ha OOKY.

Hentyn-camas nanekas riaHera.

10
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MauJible TeJia

Kpome muianet, B CoHEUHyI0 CUCTEMY BXOAAT Kap/IMKOBbIE IUIaHeThl (Hanpumep, [LmyToH u
Llepepa), MUJUIMOHBI ACTEPOU/IOB U JIE[ISIHbIE KOMETHI.

11
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Semus

Tpetbs 1o ynanenHoctr ot ConHua ruiaHera COIHEYHOU CUCTEMBI.

ITpubnuzurensHo 70% noBepxHOCTU 3aHUMaeT MUPOBOI OKeaH.

OcranbHy10 4acTh IOBEPXHOCTHU COCTABJIAIOT KOHTUHEHTHI U OCTPOBA.

3emust oopaniaercst BOKpyr Conauia. [TomHbiin 060poT coBepInaeT mpuOIM3UTENIbHO 32 365 con-
HEYHBIX CYTOK. CyTKM cOCTOAT U3 24 Jacos.

Ocp BpamieHusa 3eMiM HakJIOHeHa Ha 23,44 rpagyca OTHOCHUTEBHO NEPHEHAMKYJApa K €€
OpOMUTAJIbHOW TJIOCKOCTH, YTO BbI3bIBAET CE30HHBIE U3MEHEHUs1. 3UMa, JIETO, OCEHb, BECHA.

12
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buocdepa.

Buocdepa-rnodanbHas o6onouka 3eMid, 3aceeHHas )KUBbIMA OPraHU3MaMu.

Omna 0xBaTbIBa€T BEPXHIOK 4aCTh JIMTOC(EPHI, BCIO THAPOC(EPY U HUKHIOK YacTh aTMOC(EPHI.

Atmocepa

Atmocepa-razoBast ooosnouka 3emsn. OHa coctout u3 78% azora, 21% kucnopona u 1%
JOPYTUX ra3oB (aproH, YIrjeKUCIIbi Ta3, BOIa).

CrpykTypa 3eMHOU aTMOC(EPHI:

Tponocdepa (1o 8-18 KM)- HUKHUM CIIOH, TA€ (POPMUPYETCS MOroAaA.

Crparocepa (1o 50-55 kM)- 371€Ch PacHONOKEH 3aIlUTHBIM O30HOBbIN CIIOU.

Mesocdepa (1o 80-85 kM)- camblil XOJIOAHBIN CJION aTMOC(EpPHI.

Tepmocdepa (g0 600 km)- 30€Ch 3apOKAAIOTCS MOJIAPHBIE CUSHUA.

Ik3ocdepa (cBbie 600 KM)- NEPEXOIHBINA CJION B OTKPBITHIA KOCMOC.

Jlutocepa

Jlutocepa-TBepras BHEMHsSA 000T0YKa 3eMIIM, COCTOSINAs M3 3eMHOW KOpbl M BEpXHEH
YacTU MaHTUU.

Ona pa3buTta Ha TUTAHTCKKE TeKTOHUYECKUE TUTUTHI U SIBJISIETCS TEOJIOTMYECKON OCHOBOH st
JMaHmAadTOB, OYBHI, & TAKXKE IJIABHOHM CPeior OOMTaHHSI M NICTOYHUKOM IOJIE3HBIX MCKOTIAEMBIX JIJIST
YyeJIoBeYecTBa.

KimioueBble XapaKTepUCTUKHU U CTPYKTYpa JIUTOCHEPHI.

CocraB-BKJII0YAET 36MHYIO KOPY, IEPEXOJHBIN CJION Y CaMBII BEPXHUU, BA3KAN CJIOM MAHTHUH.

TonmuHa- BapbuUpyeTcsi B 3aBUCUMOCTU OT pejibeda: MoJ OKeaHaMH OHA COCTABJISET OT
HECKOJIbKUX KWJIOMeTpoB 110 150 kM, a nog koHTuHeHTaMu goxoaut Ao 150-300 km.

TUIBI-pa3InyaloT OKEaHMUYECKYI0 U KOHTUHEHTAJIbHYIO JTUTOCEpY.

I'uapocdepa

I'unpocdepa-npepbiBUcTas BogHass 000104Ka 3eMd, OObeJUHSIONAs BCE 3arachkl BObI I11a-
HETHI B JKMJKOM, TBEP/IOM U ra3000pa3HoM coctostHiK. OHa pOHKUKaeT B atMocdepy, mrocdepy u
SBJISIETCS BAKHEUILIUM YCIIOBUEM JJIS1 CYLLIECTBOBAHUS XKU3HU U NOIEPKAHUS KJIUMATA.

Cocras runpocgepst:

MupoBoit okeaH-coep:KUT OKoslo 94% Bcel BOIbI Ha TUIaHeTe. BKinouaeT Bce MOpsi, 3aJ1MBBbI,
MIPOJIMBBI M OKEaHbI, COCTABJISIOLIME OCHOBY BOJHOTO OaslaHca.

[MonzemHble BobI-0KOIO 4% oObema. OHM 3aJ1eraloT B 3¢MHOI KOpe 1 MIUTAIOT PeKH, 03epa 1
VCTOYHUKHU.

JlenqHuku 1 cCHeXHBIM NOKPOB (Kprocgepa) -okoio 1,6%. Crona BXOAAT NOKPOBHBIE U TOPHbIE
JIEIHUKU.

Bopip! cymm-BKIIIOYAIOT pekd, o3epa (Kak MpecHbIe, TaK U COJeHbIe), 00I0Ta M BOJOX PAHUJIMITIA.
Ha ux pomo npuxonutca cymmapHo MeHee 0,02%.

AtMocepHas Biiara- BOASIHON Nap, KA B oOakax U OCaJIKU.

Buonornueckas Boga-Bcs Boa, BXOJAIIAsA B COCTaB KMBbIX OPraHU3MOB.

KpyroBopot Bozbl B Ipupoie- HEMTPEPbIBHBII MPOLIECC UKJINYECKOTO IBUKEHUS BJIArY MEXIY
arMocgepoi, cymen u okeaHoM. CoslHeYHass SHEprusl HarpeBaeT BOLY, 3aCTaBJIds €€ UCTIApAThCH,
TI0CJIe Yero nap KOHAEHCUPYeTcs B 00JIaka MU BO3BPAIAeTCs Ha 3eMJTI0 B BUJIE OCAJIKOB, MOAJEPKUBas
’KU3Hb U OanaHc KJauMara.

13
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PdayHa

dayHa (ot sar. Fauna-060ruHs JIecoB) -3T0 COBOKYIHOCTb BCEX BUJIOB )KMBOTHBIX, OOUTAIOIINX
Ha ONpeJIeNICHHON TeppuTOopuM TuiaHeThl. OHa BKJIOYAET MJICKOMUTAIONINX, MTHII, PbIO, HACEKOMBIX
U IpyTrux MpeacTaBuUTesieil )KUBOTHOTO MUPA.

Buonoruueckas kiaaccugukaiys XMBOTHBIX (TAKCOHOMMUS)- HepapXuyeckasi cuctema rpymnmu-
POBKH >KMBBIX OPraHU3MOB Ha OCHOBE MX IIPOMCXOXKIEHHS U cX0ACTBA. OCHOBHBIE PaHTU pacriojara-
I0TCS1 OT CaMBIX KPYITHBIX K CAMbIM MEJIKUM:

Hapcro, Tun, Knacc, Otpsan, CemeiictBo, Pon, Bua.

ITo 6a3oBOMY pazneny Bce KMBOTHbIE AEIATCS Ha J1BE OOJbIINE IPYIIIbI:

14
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becnno3BoHOYHBIC

Becno3BoHOYHbIE (HE MMEIOT BHYTPEHHETO CKENeTa)-BKIIOYAIOT I'yOOK, KHUIIEYHOIOIOCTHBIX
(Memy3bl, KOPAJLIbI), YePBEil, MOJUTIOCKOB, MIJIOKOXHX, M WICHUCTOHOTHX (HACEKOMBbIE, TAYKH, PaKo-
oOpasHbie).

15
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I1o3BOHOYHBIC

ITo3BOHOUHbIE (MMEIOT BHYTPEHHUI CKEJET U MO3BOHOYHMK )-BKJIIOYAIOT PbIO, 36MHOBOJHBIX
(ampuOun), mpecMbIKaOIMUXCs (PENTUINN), IITUI] U MJIEKOMUTAIOIINX.

IToMMMO KMBOTHBIX CYILECTBYIOT OAHOKJIETOYHbIE OPIraHU3Mbl U BUPYCHI.

OZHOKJIETOYHBIE OPTaHNU3MBI- )KUBBIE CYLLIECTBA, TEJIO KOTOPBIX MOJHOCTBIO COCTOUT U3 OJHON
eJMHCTBEHHO! KJIETKH, BBHINOJHSIOMENH aOCOMIOTHO Bce (PYHKIMU CAMOCTOSITEHHOTO OpPraHM3Ma.
Onu AplIaT, IUTAIOTCA, IBUTAIOTCS, PEArupyloT Ha COCTOSIHUE OKPYKAIOLIEN CPebl M PA3MHOKAIOTCS
03 MOMOIIIY CIIelMaTN3UPOBAHHBIX TKAHE! UM OPraHoB.

Bce ogHOKIIETOUHBIE IEIATCS Ha [JBE MTPUHLMITHAJIbHBIE TPYIIIIBI 10 BHYTPEHHEMY CTPOEHHUIO:

[TpokapuoTs (6e3bsi/IepHBIE)-K HUM OTHOCSITCSI BCE OAKTEPUU U apXeH.

DyKapHOTHI (SIEPHBIE)- OPraHU3MBI, Ybsl KJIETKA UMEET YETKO O(POPMIIEHHOE SIPO U OpraHo-
uabl. K atoil rpynmne npuHaanexar npocreiiime (ameOsl, HH(PY30pUH), OMTHOKJIETOUHbIE BOIOPOCIU
Y HEKOTOpbIE IpUOBI (IPOXKKH, HAIPUMED).

CrocoObl TUTaHMS:

['eTepoTpOBI-MIOITIONIAIOT FOTOBBIE OPraHMUYeCKUe BeIeCTBa (HApUMep, aMeObl 3aXBATHIBAIOT
TIUILY JIOAKHOHOXKKaMHU METOJOM (harolurosa).

ABTOTPO(BI-CO3AI0T OPraHUKy CamMM C IOMOLIBIO (POTOCHHTE3A (XJIaMUAOMOHA/1A, XJIOPEILIa).
MukcoTpodbl-coBMeIIAoT 00a crocoda, B 3aBUCUMOCTU OT OCBelIeHHs (3BIVIeHa 3eneHast). Kaxk-
nas OTaesbHas KJIeTKa 00lajaeT BHICOKOH aBTOHOMHOCTBIO. BOJBITMHCTBO CBOOOTHOKHMBYIIMX BUIOB
AbILIAT KUCJIOPOJOM BCE MOBEPXHOCTHIO CBOETo Tena. IIpu HacTynieHn HeOnaronpusTHbIX ycio-
BUI1 (3acyXa, XOJIO/l) MHOTHME 3YKAPUOTHYECKHE OIHOKJIETOUYHbIE CIIOCOOHBI MOKPBIBATHCS TIOTHOM
3aIIUTHON 00O0IOYKOI -00pa30BbIBATh IHCTY, YTO MO3BOJISET UM TaK JKUTh rogamMu. PazmMHOXaTCs
OHM TIPEUMYIIECTBEHHO OECIIONBIM Iy TEM-TTPOCTHIM JIeJIEHHEM KJIETKU HaJBOE.
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bakrepun

Baktepuu HacensioT MoyBy, MPECHbIE M MOPCKUE BOAOEMbI, OHU YacCTO SIBJISIOTCSI CUMOUOH-
TaAMU U Mapa3uTaMu PaCTeHUN U KUBOTHBIX. BOJBIIMHCTBO OaKkTepuil K HACTOSIIEMY BpeMEHU He
ornucaHo. OUH rpaMM MOYBbI COAEPKUT OKOJIO 40 MUJLTMOHOB OaKTepuil, a B MUJLTHITUTPE CBEKer
BOJIbl MO’KHO HAWTU MUJUIMOH KJIETOK OaKTepuil.

Ha 3emie HacunteiBaetcst okosio Sx10 B TpuaToil creneHu OakTepui, 1 ux Oromacca mpe-
BBIIIIAET CyMMapHYI0 OMOMaccy KMBOTHBIX U PACTEHUI.

Baktepuu urpaiot BaxHy0 poJib B KPyrOBOPOTE MUTATENIbHBIX BEILECTB, HAPUMEP UMEHHO
OaKTepuu OCYIIECTBISIOT (pUKCALMIO aTMOCepHOro a3ota. OHM TaKkKe pas3yaraloT OCTAaHKHU KHUBOT-
HBIX U PACTEHHI MOCPEICTBOM IHUEHHUSI.

YetoBeveckyo MUK pOIIOpy COCTABISIOT 39 TPULTMOHOB OaKTepHaIbHBIX KJIETOK (CaMO TeJo
YEJIOBEKa COCTOUT U3 OKOJIO 30 TPUIUIMOHOB KJIETOK).

UesoBeK HAIMOJOBUHY COCTOUT U3 OAKTEpHIl.

Yapnb3 [JapBuH He 3HAJ 3TOTr0, OH AyMaJl, 4TO OAaKTEpUU IBOJIOLUOHUPOBAIM B TE€UEHHE MHO-
I'MX MUJUIMAPIOB JIET, ITyTeM €CTECTBEHHOTo 0TOopa U OOPbObI 32 KU3Hb, U BBIKMBAIU B Pe3yJibTaTe
9TOl GOPHOBI-CHITBHEHIIIHE 1 HanOoJIee IPUCTIOCOOICHHBIE.

CwibHeIIe 1aBaJii MHOTOUMCIIEHHOE TIOTOMCTBO B pe3yJibTaTe MoJI0BOro 0Toopa.

U takum 06pa3om U3 OakTepuil BO3HUK UYEJIOBEK, CHaYasIa MPOMIs ITAll )KU3HH B

BOJIe-B BUJIE PHIOHI, a jiajiee B 00pa3e 00e3bsiHbI Ha JIEPEBbSIX, M B KOHIIE KOHIIOB JJOCTUT CTa-
JWU YeJIOBeKa FOBOPSIIIETO, )KUBYIIIETO Ha 3eMJIe U XOIAIIEero BEPTUKAIBHO Ha 3aJHUX KOHEYHOCTSIX,
UCTIONb3Ys MepeJHre KOHEYHOCTH 1S Tpyna. JJoObiBaHus OTHS, TOCTPOMKU YKPHITUI OT HEMOTOAbI,
W3TOTOBJIEHUS OPYKUS ¥ IPUTOTOBJICHUS TIUIIH.

OkaspiBaetcsi, OaKTepuy HUKYJa He SBOJIIOIMOHUPOBAH. VX Oosbilie BCero Ha CBeTe, M OHU
KMBYT BO BCEX KMBBIX OpraHM3Max. bakTepuu LapCTBYIOT Ha TOH IJIAHETE BMECTE C BUPyCaMU U
HAaCEKOMBIMU.
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Bupycsi.

Yapinp3 [lapBuH HE UMEJT HUKAKOrO IOHATHS O BUPYCaX.

Bupycbl- MUKpPOCKONIMYECKHUE HEKJIETOUYHBbIE (POPMBI KU3HHU, KOTOPbIE COCTOAT U3 T€HETUYe-
ckoro matepuaiia (JJHK wim PHK), 3akmoueHHOrO B 3aIUTHYI0 OSJIKOBYIO 0005I0UKY (Karicu). OHu
HE CIIOCOOHBI PA3MHOKATHCSI CAMOCTOSITENILHO U (DYHKIIMOHUPYIOT KaK BHYTPUKJIETOUYHBIC TIAPA3UTHI,
3aXBaThIBasl KJIETKU IPYTUX OPraHU3MOB.

CrpoeHue 1 )KU3HEHHBIN 1TUKJL.

BHe kJIeTKM BUPYC HAaXOOUTCA B BUJIE HEAKTUBHOM YaCTHUIIbI-BUPHOHA.

VY BHpYCOB HET COOCTBEHHOTO OOMEHa BEIECTB, OHU HE HYKJIAIOTCS B IIUTAHUH WU BOJIE.

[Tonagas B KJETKY X035IMHA, BUPYC BHEAPSET CBOIO FTEHETUYECKYI0 MH(OPMALIUIO U 3aCTABJISIET
KJIETKY TIPOU3BOIUTH KOIMK BUPYCHBIX YACTHII, TIOCJIE YerO OHA YacTo MOruoaer.

Bupychl 1€MOHCTPUPYIOT OrPOMHOE KOJMYECTBO BAPUAHTOB OPraHM3AllAM T'€HOMA, B 3TOM
CMBICJIe OHM O0JIee Pa3HOOOPA3HBI, YeM pacTeHHsl, )KUBOTHBIE, apxen U Oaktepuu. CymecTByIOT MU
JIMOHBI Pa3IMYHBIX TUIIOB BUPYCOB, HO TONBKO mprMepHo 5000 u3 HUX ObUIM AETATbHO OMKMCAHBIL.
['eHeTnyeckuit MaTepras BUpyca MOxeT ObiTh nipencrasiieH oo [JJHK, 6o PHK, cootBetcTBEeHHO,
Bupychl noapazzensior Ha JJHK-copepxkamue u PHK-conepxamwe. Ionapnsiomiee OOMBITMHCTBO
Bupycos sBisioTcss PHK-conepxkaimumu. Bupychl pactennii yanie BCero Coaepkar OHOLETIOUEYHYIO
PHK, a bakreprodaru. kak rpasuiio, oomagaot asyxienodednsivi [JTHK.

Jnara3oH X035€eB

Bupychl nopaxaiot Bce (hOpMBbl KJIETOYHBIX OPraHU3MOB, BKJTIOUAsl )KMBOTHBIX, pacTeHus1, Oak-
Tepuu ¥ TpuObl. TeM He MeHee pa3IUyYHble TUIThI BUPYCOB MOTYT MOpaKaTh TOJIBKO OrpaHUYEHHBIN
KpPYT X0351€B, MHOTHE BUPYCHl BUIocrenupuuHsl. HekoTopble, Kak, HalpuMep, BUPYC OCITbl, MOTYT
MOpaskaTh TOJIBKO OJIMH BUJ — JIIOJIEH,B MOJOOHBIX CITy4yasix TOBOPSAT, YTO BUPYC UMEET Y3KUM Juara-
30H X03sieB. HarpoTuB, BUpyc OellleHCTBA, MOXKET MOpaxaTh pa3IMyHble BUIbl MJIEKOMUTAIOIINX, TO
€CTh OH MMeeT IIMPOKUIA TUara3oH Xo3sieB. BUpychl pacteHuii Oe3BpeIHbl AJisl )KUBOTHBIX, a OOJIb-
IIIMHCTBO BUPYCOB JKUBOTHBIX OE30MAaCHBI ISl YesloBeKa. [Iuarna3oH Xo3sieB HEKOTOphIX OakTepuoda-
rOB OTPAaHUYMBAETCS OJIHUM IITAMMOM OaKTEepHil, © OHU MOTYT UCIIOJIb30BaThCs JJIsl ONpeieieHus
IIITAMMOB, BbI3bIBAIOIINX BCITBIIIKY MH(EKIMOHHBIX 3200 IeBaHUI METOIOM (haroBOro TUITUPOBAHHUS |

JeWCTBUEe Ha KJIETKU. [nana3oH CTPYKTYpHBIX U OMOXMMHUYECKUX 3(P(EKTOB, OKa3bIBAEMbIX
BUPYCOM Ha MH(ULIMPOBAHHYIO KJIETKY, O4eHb IIMPOK. OHU HA3bIBAIOTCS HUTONATUYECKUMU S deK-
TaMu. BONBIIIMHCTBO BUPYCHBIX MH(EKIINH MPUBOAAT K TUOEN KJIETOK-X03s1eB. [IpnurHaMu rudesnu
MOTYT OBITh JIM3UC KJIETKU, U3MEHEHU I KJIETOYHON MeMOpaHbl U anonTo3. Yacto npuuuHoi rudenu
KJIETKY SIBJISIETCS TIO/IaBJIeHNe €€ HOpMaJIbHOUM aKTMBHOCTH OeJIKaMK BUpPYCa, He BCe U3 KOTOPBIX BXO-
JAT B COCTaB BUPYCHOW YaCTHUIIBL.

Hekortopbie BUpYCHl HE BBI3BIBAIOT HUKAKWMX BUJIMMBIX W3MEHEHWI B MOPAXEHHOM KJIETKE.
Knerku, B KOTOPBIX BUPYC HAXOOUTCA B JJATEHTHOM COCTOSIHUM M HEAKTUBEH, UMEIOT MaJio NpU3Ha-
KOB MH(PEKLIMY ¥ HOPMAJIbHO (DYHKLIMOHUPYIOT. DTO ABJIAETCA NPUUMHOU XPOHUYECKUX MH(PEKIU,
Y BUPYC MPH HUX MOXKET HUKaK ceOsl He TIPOSIBIIATH MHOTHE MECSIIbI WM Tobl. Tak yacto ObIBaeT,
HarpuMep, ¢ BUpycoM repriecca. Hekotopsle BUpychl, HallpuMep BUpPYyC DNIlITeiiHa-bap MOryT BbI3bI-
BaTh OBICTPOE Pa3MHOXEHHUE KJIETOK Oe3 MOSBJICHUS! 3JI0KAUECTBEHHOCTH, B TO BpeMsl KaK Apyrue,
TaKye Kak ManuJIoMMaBUPYChl MOTYT BbI3BATh pak. BUpYCHl ABISAIOTCS caMbIMU MHOTOYMCJIEHHBIMU
OUOIOrnYecKkMMU OObEKTAMU Ha 3eMiie, U TI0 3TOMY MOKa3aTeJIio MPEBOCXOASIT BCE OPraHU3Mbl, BMe-
cre B3sAThIe. [I0 HEKOTOPBIM OlleHKaM, OOIllee YUCIIO BUPYCHBIX YaCTHI] Ha IJIAHETe PUMEPHO PaBHO
00IIEeMy YKCITy TIPOKAPHOTUIECKUX M SYKAPUOTHUIECKUX KIIETOK.

Ponb BupycoB B 6uocdepe:

Bupycbl — 310 camas pacripocTpaHéHHas (popMa KHU3HU B OKEaHe, UX KOHLEHTpalus 10CTH-
raet 10 MJtH BUpYyCcOB Ha | MWUTHIJIMTP NOBEPXHOCTU MOPsl. YaliHas J10:KKa MOPCKOM BOJIbI COEPKUT
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OKOJIO MIJUTMOHA BUPYCOB. OHU HEOOXOIUMBI [IsI PETYJISILIMI IPECHOBOAHBIX U MOPCKHX 9KOCHUCTEM.
Bonbliast yacTh 3TUX BUPYCOB sIBJIsIeTCs OakTeprodaraMu 6e3BpeJHbIMU /17151 PACTEHUI U )KUBOTHBIX.
OHHM MopaskaloT ¥ pa3pyIaoT OaKTepUu B BOTHOM MUKPOOHOM COOOIIECTBE, TAKMM 00pa3oM, y4acT-
BYsl B BAXXKHOM TIPOLIECCE KPYyrOBOPOTA YIJiepoia B MOPCKo# cpeie. OpraHnyecKkue MOJIeKyIIbl, OCBO-
OoquBIIMECS U3 OaKTEPUATIBHBIX KJIETOK OJlarofapsi BUpycam, CTUMYJIUPYIOT POCT HOBBIX OaKTepHid
Y BOJIOPOCJICH.

Mukpoopranusmbl coctaBiisiior 6ornee 90 % Ouomaccel B Mope. [1o olleHKaM, KakIblil JeHb
BUpPYCH yOMBAOT 0K0JIo 20 % 3Toi GMOMAacChl, a KOJIMYECTBO BUPYCOB B OKeaHax B 15 pa3 mpeBbl-
IIaeT YKCIIO OaKTepuil U apxeil. BUpYCHI SIBIISIOTCS IIABHBIMY areHTaMHU, TIPEK palaioiMy [IBETCHUE
BOJIbI, yOUBAIOIIIEe IPYTryIo KU3Hb B MOpPE, 32 CUET rMOesH BhI3BIBAIOIIMX €r0 Bopopocien. YucieH-
HOCTb BUPYCOB YOBIBA€T C yIaJleHHEM OT Oepera U ¢ yBelIndeHNeM ITTyOUHBI, TIOCKOJIbKY TaM MEHbIIIe
OpraHU3MOB-X035€B. 3HaUe€HNEe MOPCKUX BUPYCOB OUeHb BEJIMKO. Perymupys mporecc (hoTocHHTE3a,
OHH UTPAIOT BTOPOCTETICHHYIO POJIb B COKPAIIEHNH KOJIMYECTBa YIJIEKHUCIIOro ra3a B arMocdepe Mmpu-
OMM3UTEbHO Ha 3 TUTaTOHHBI yriiepona. Bupycel u 6akTepuu perympyioT KOTUYeCTBO KUBBIX Opra-
HU3MOB B Orocdepe.
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MaTepI/IaJII)HI)Ie Oﬁ'l)eKTbI, CO31aHHbIC Y€JIOBCKOM:

MarepuasbHble OOBEKTHI, CO3JaHHBIE YEJIOBEKOM, (DOPMUPYIOT MCKYCCTBEHHYIO Cpely OOuTa-
HU4 (TeXHOC(EpY) U COCTABIIAIOT OCHOBY MaT€pPUaIbHOU KYJIbTYPBI.

OHU ciyXar Ajsl yIOBJIETBOPEHHS COLMAJBHBIX, OBITOBBIX, MPAKTHUECKUX U SCTETHUECKUX
MOTPeOHOCTEH.

Bce mHOr000pasue 3Tnx 00bEKTOB MOKHO pa3/e/IMTh Ha CIIEAYIONIe KaTeropum:

ApxuTekTypa 1 UH(PpaCTpyKTypa: 31aHU s, )KUJIbIE JOMa, MOCTBI, IOPOr'¥, KOMMYHUKAIMIOHHbIE
CETH, IJIOTUHBI.

Opynus Tpyga U TEXHMKA: MEXaHU3MBI, CTAHKH, KOMIIBIOTEPBI, TPAHCIIOPTHBIE CPE/ICTBA.

ITpeameTsl ObITa ¥ MOBCETHEBHOCTU: MeOEIb, Ofek/1a, 00yBb, IOCYAA.

HckyccTBO M pemecia: CKyJIBITYpbl, KAPTUHBI, IOBEJIMPHBIE U3/EINS, KEpaMUKa.

V3meHeHHble NPUPOHBIE OOBEKTHI: KYJIbTYpHbIE COpPTAa PACTEHWM, BBIBEIEHHBIE MOPOIbI
JOMAIIIHUX >KMBOTHBIX, 00JIarOpOKEHHbIE TAPKHU.

Hcropus opyxus, CO30aHHOIO Y€JI0BEKOM, — 3TO JIETONMCh PA3BUTHUSA TEXHOJIOTUN U YEJIOBE-
YECKOU MBICIIH.

MupoBble BOGHHbIE pacXofbl COCTABIISIIOT pekopaHbie $2,88 TpuiuoHa nosuiapoB B roja. dta
CyMMa BKJIIOYA€T HE TOJIBKO INPSAMYIO 3aKYIIKy OPYXHs, HO U COOEpKaHWE apMHUH, UCCIIEJOBaHU,
pa3paOOTKU ¥ BOEHHbIE Ollepaliy.

['mobGanbHbIe 3aTpaThl PacpeaesIsIoTCs CIAEAYIONM 00pa3oM:

JIupeps no pacxonam: Ha Tpu crpansl — CIIIA, Kurait u Poccnio — npuxoaurcs okosno 51%
OT OOIIEMUPOBOI CyMMBI.

Sneproe opyxue: [IeBaTh sIIEpHBIX JIepXKaB TPATIT Ha CBOU apceHaubl opsiaka $118,8 mu-
Jurapaa exerofaHo (M3 Hux oosnee nojaoBuHbI npuxonutcs Ha CIIIA).

EBpona u A3us: Boennas Harpyska nocturia 2,5% muposoro BBII, uro sBisercsa Makcumarb-
HBIM ToKazareneM ¢ 2009 rona.

Hcropus npon3BoACTBa U UCTIOIb30BAHUSA OPYXKUS:

Xo0JI0IHOE U METATeNIbHOE OpyXHe (0 HALIEH pbl)

[MepBoObITHBIE Opymus: [lepBeiMEu MpooOpazamMy OpyXKHUsl CTajlM 3a0CTPEHHBIE JEPEBSHHBIC
KoMbsl U AyOuHbl. Camble JpeBHHUE W3 COXPAHUBIIMXCS IK3EMIUISPOB, HAIIPUMEp, IIEHUHITEHCKUE
KoIb, ObL1H co3ganbl Oosee 300—400 TeicAd JeT Ha3a,.

KamenHble HakoHeuHMKH: Vcnonb30BaHre KaMHA ¥ KOCTU ITO3BOJIMJIO U3TOTABIMBATh CTPEIIH,
APOTHKY M HOXH (CaMble paHHUE 00pasIibl JATUPYIOTCS MIEPHOAOM OKOJIO 60—64 ThICSY JIeT Ha3ax).

buonornueckoe opyxue npeBHocTH: [IpeBHUE T'peKkH, CKM(]BI M APYTME HAPOABI NEPBHIMU
HayaJli OTPABJIATh HAKOHEUHUKH CTPEJI A0M PAaCTEHUHA Y 3MEMHBIM $JJ0M.

N3o06perenne nopoxa u oruectpesbHoe opyxue (X — XX BB.)

ITopox: N3o6peren B Kutae B IX Beke, a yxe B X—XII Bekax MosiBUIKCH MepBbIe MOPOXOBbIE
YCTpOMCTBA — MPOOOpPa3bl «OTHEHHBIX KOMHUil» M pyuHbIX numaiei. [losBneHnne BUHTOBOK U aBTO-
MmaroB: C pazsurueM Metautypruu B Espornie u CIIIA pydHOe opyX)ue cTajlo NOPTaTUBHBIM, MHOTO-
3apAAHBIM ¥ TOUYHBIM. PeBomonuo B 310l cepe caeany Takue KOHCTPYKTOPSI, Kak [xoH bpayHuHr.

Opyxue MaccoBOro nopaxeHust 1 coepeMeHHocTb (XX — XXI BB.)

SlnepHbIil Bek: BepimHoi pa3pynmMTeIbHON MOIIM CTajla BOAOPOIHAs (TepMosiiepHast) bomoa.
CambIM MOLIHBIM B3pbIBHBIM YCTPOMCTBOM B MCTOPUM YEJIOBEUECTBA CTajla COBETCKas 58-MeraroH-
Has «Llapp-60mba», ucribitanHasi B 1961 romy.

Hecrangapraele pa3paOOTKH: B X07ie MUPOBBIX KOH()IMKTOB CO3/1aBAJIMCh M SKCIIEPUMEHTAIIb-
HbIE BUJIbI BOOPYKEHUI, HalIpUMep, OpUTAHCKHE «JIUIKUEe OOMObI» BpeMeH BTopoit MUPOBOI BOWHBI
WJIA IOPTaTUBHBIE SIIEPHBIE TPaHATOMETHI Bpoae «/IaBu KpokerT».
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Hayka siBiisiercst pyHagaMeHTOM
COBPEMEHHOT0 MPOU3BOJICTBA OPYKUSI.

Ona obecrieurBaeT Mepexof OT CO3[JaHus IUTYYHBIX SK3EMIUISIPOB K CEPUIHOMY BBIITYCKY,
rapaHTUpys HaIeXKHOCTb, TOYHOCTb U O€30I1aCHOCTh BOOPYKEHHUSI.

be3 Teoperrueckux pacueToB, UCIIBITAHUN U BHEAPEHUs NepeoBbiX TexHomoruil B XXI Beke
HEBO3MOXKHO CO3/1aTh HU OJMH BH[ BOEHHON TEXHUKHU.

Ponb Hayku B opykeiiHOI cepe peansyercs yepes clAeylolue KJII0YeBble HalpaBIeHHs:

MarepuanoBesnenue: PazpaboTka CBEpXIPOUHbIX CTajIel, THTAHOBBIX M KOMIIOZUTHBIX MaTepH-
asioB. OHM MO3BOJISIIOT CHU3UTh BEC OPYKHs M OPOHHU, OTHOBPEMEHHO YBEIUYMBAsI UX U3HOCOCTOM-
KOCTb U 3alLUTHBIE CBOMCTBA.

Bamnmeruka u aspoguHamuka: MarteMaTnyeckoe MOAEIMPOBAHUE M KOMITBIOTEPHbIE pacyeThl
a9pOAMHAMHYECKUX KAYeCTB CHAps/IOB, MUH U PaKeT, a TaKKe TPAeKTOPHUM X ToJieTa 1isl odecre-
YEHUS BBICOKOI TOUHOCTU MOPAKEHUS.

Mukpoanektponuka u IT: Co3nanue cucrem HaBesleHUs, paJuoJOKalUY, TEIUVIOBU3MOHHBIX
MIPULIEJIOB U 3JIEMEHTOB MCKYCCTBEHHOTO MHTEJUIEKTA /11 BBICOKOTOUYHBIX CUCTEM BOOPYKEHHS.

Xumus v ¢pusnka: CUHTE3 HOBBIX BUJIOB B3pbIBUATHIX BELECTB U MIOPOXOB, a TAKKe U3yUYEeHUEe
(br3MYECKUX MPUHLIMIIOB (HAIPUMED, J1a3E€PHBIX MU IEKTPOMArHUTHBIX ), JI€KAIUX B OCHOBE HOBBIX
BOEHHBIX TEXHOJIOTUH.

Ponb Hayku B co3aHMu OpykHsl C UCKYCCTBEHHBIM MHTesuiekToM (VIN) siBnsiercs pyHaameH-
TaJIbHOM: OHA TpaHC(hOPMUPYET TEOPETUUYECKHE UCCIE0BaHUs B 00JIaCTH MaTeMaTUKH, HelipoceTeit
U (pU3MKYM B TEXHOJIOTHH, CIIOCOOHBIE CAMOCTOSATEIbHO PACIiO3HABATh LEJM U MPUHUMATh TaKTHYe-
CKHE pelIeHHUs.

HayuHple pa3paboTKy ONpeensioT Kak 00eByI0 MOIIIb, TaK M STUYECKHE OrpAaHUIEHHSI TAKOTO
BOOPYKEHUSI.

HayuHnoe yuwactue B mpousBoactBe MM-opyxkus peanusyercss Mo CaeAyloLM KJI0YeBbIM
HaIlpaBJIeHUSM:

KornuTueHble (hyHKIIMM U aBTOHOMUS: PyHJaMEHTaIbHAsA HayKa pa3padaThIBaeT aJlTOPUTMBI
MAIIMHHOTO 00yYeHHsI, KOMITBIOTEPHOTO 3peHHsI 1 00paOOTKH JAHHBIX, KOTOPbIE MO3BOJISIIOT OOEBBIM
CUCTEMaM MJEHTU(PULIMPOBATh, OTCIIEKUBATh U aTaKOBaTh L1e/IM Oe3 y4acTus YeioBeKa-oreparopa.

ITpenukTrBHASA aHaIMTUKA U Tpou3BoicTBO: MW npumensiercs ams nuudpoBoro NpoeKTUpoBa-
HUS OPYkHsl, BUPTYaJIbLHOT'O MOJEIMPOBAHUS UCTIBITAHUI, KOHTPOJIS KauecTBa COOPKH U ITPOTHO3U-
POBaHUsI NOJIOMOK 00OpYOBaHUSI.

Pazpabotka cpencts nporuBozeiicTBusi: Hayka co3gaer KOrHUTHBHOE Opykue (aaropUTMBbI
nozasiieHus1 uyxux NM-cucteM) u cucteMbl KHOEp3aIUThI, HAlpaBJIeHHbIE Ha 3aIUTy COOCTBEHHBIX
ceTeil ynpaBJieHusI OT aTakK.
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«IlepumeTp»

«[lepumerp» (u3BecTHasi Ha 3amage Kak «MeprBas pyka») — 3TO COBETCKas pe3epBHas
cHCTeMa aBTOMAaTHYECKOTO YIIPaBJICHUs MAaCCUPOBAHHBIM OTBETHBIM sIAEPHBIM yrnapom. OHa Obuia
pa3paloTaHa B pasrap XOJOIHOI BOMHBI, YTOObI FAPAHTUPOBATH 3AITYCK SIIEPHBIX PakeT Jaxe B TOM
cilydae, eclii BbICIliee PyKOBOJCTBO CTPaHbI M KOMaHIHBIE ITYHKTHI OyIlyT YHHUTOXEHBI IIEPBbIM y/a-
poMm.

Kommekc pabotaer o NpUHIMITY «OpYyKHUsI BO3ME3HsI»: B MUPHOE BpeMs OH HaXOAWTCS B
CIISILIEM PEXHME, HO MOCTOSIHHO aHAJIM3UPYET TeJIEeMETPHIO, JaTYMKU PaJuallii U CEHCMUYECKYIO
aKTUBHOCTb.

Ecnu cucrema pukcupyert siiepHble B3pbIBbl HA TEPPUTOPUU CTPAHBI M OTCYTCTBHE CBSI3U C BbIC-
MM KOMaH/IOBaHUEM, OHA aKTUBUPYETCsl, OepeT yIpasJeHHe sIePHBIM apceHaIoM Ha cedsl U 3aItyc-
KaeT CIelMaIbHYI0 KOMAaH/IHYIO PaKeTy, KOTopasi IepeaeT CUIHabI ITyCKa BCEM OCTaBLIMMCS HOCH-
TEJIAM.

«[Tocernmon»

«[loceiinon» (nuaekc 2M39, panee uzBecTHbIl Kak «Craryc-6», no kogudukammu HATO
— Kanyon) — 310 poccHiickuii MPOEKT OECIMIOTHOTO TOABOAHOTIO arnmapara (poOOTH3MPOBaHHON
SIIEPHOM TOPIIEIbI), OCHAIIIEHHOTO sIIEPHOM SHEPreTHUECKON YeTaHOBKOM. CrcTeMa pa3paldaTbIBaeTcst
KaK CTpaTeruueckoe OpyXkue CepKHBaHMs, CIIOCOOHOE Mopaxarh OeperoBylo MH(PPACTPYKTYpy U
KPYIIHblE MOPCKUE LIeJM (HapuMep, aBUaHOCHBIE IPYIITUPOBKH).

OdunmanbHOe 3aBepIIEHUE KJII0YEBOTO Tara MOABOIHBIX UCTIBITAHUI CUCTEMBI COCTOSIIOCH B
KoHIIe OKTsA0pst 2025 rona.

KimoueBble TeXHUUECKUE TApaMETPBbI:

JBurarens: HeorpannyeHHass JajabHOCTh Xofa Onarojaps MHHHUATIOPHOMY SII€PHOMY peak-
TODpY.

['my6una norpyskenust: CriocoOeH ABUraThcsi Ha TiIyouHe 6osee 1 KuiiomeTpa, 4To JelaeT ero
HEJJOCATaeMbIM 151 OOJIBIIMHCTBA COBPEMEHHBIX POTUBOJIONOYHBIX CPE/ICTB.

CkopocTb: 06majaeT BRICOKOH MaHEBPEHHOCTHIO M BHICOKOW CKOPOCTHIO TIOZ BOZION.

BoopykeHue: MOKET HeCTH Kak OOBIYHBIE, TaK U sIIEPHBIE OOETPUNACHl MEraTOHHOTO KJIacca.

OcHOBHOE Ha3HAUYEHHWE CUCTEMBI:

[MopakeHne MpUOPEKHBIX 30H: YHUUTOKEHUE KPYITHBIX MOPTOB, BOGHHO-MOPCKUX 0a3 1 00b-
€KTOB 9KOHOMHKH Ha TIOOepekbe BEPOSITHOIO MPOTUBHUKA.

Boprba ¢ AYT': BO3MOKHOCTb YHUUTOXKEHHU ST aBUAHOCHBIX YAAPHBIX TPYII O1arogapst BLICOKOH
MaHEBPEHHOCTH U HeysasBumocTu 1t cucteM ITPO/TIBO. [

PannoaktiBHOe 3arpsisHeHue: Co3gaHue OOLIMPHBIX 30H J0JATOBPEMEHHOIO PaIMOaKTUBHOIO
3arpsi3HEeHuUs1 N0Oepexkbs B CIydae MPUMEHEHUs SIEPHOrO 3apsja.

I'paxjaHcKMi moTeHuMan: MUHOOOPOHBI Takke 3asiBJsSeT O BOZMOXHOM MUPHOM HCIIOJIb30-
BaHMU arnapara ajisl NyOOKOBOJAHBIX MOMCKOBBIX M HAYYHO-UCCIIEJOBATENILCKUX padoT.

Hocurenu komruiekca:

Anmapar He 3amycKaeTcst ¢ OOBIYHBIX KOpaOIIei.

JI7151 ero TpaHCHOPTUPOBKHM U ITycKa pa3paOoTaHbl ClIEHUaIbHbIE IOIBOAHBIE JIOAKU-HOCUTEIH,
BKJIIOYASL:

K-329 «benaropon» (3xcnepuMeHTAIbHbII HOCUTED ).

[Tonsoansie oaku mpoekta 09851 / 09852.

«BbypeBeCTHUK»

«bypesectauk» (9M730, kogoBoe o6o3HaueHne HATO — SSC-X-9 Skyfall) — 3to poccwmii-
CKas cTpaTermyeckasi MeKKOHTUHEHTAJIbHAS KpbUlaTas pakeTa ro0aJbHOM AajbHOCTH, OCHAIEHHAs
MaJiorabapuTHOM sIIEPHON SHEPTreTUUYECKON YCTAHOBKOM.
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['maBHast 0COOEHHOCTh ITOTO OPYKHUSI — TEOPETUUECKH HEOrPaHWYECHHAs JIaTbHOCTD TIOJIEeTa,
MO3BOJIAIONIAS paKeTe yacaMu OappaxupoBaTh B BO3AyXe M OOXOOWTH 30HBI MPOTHBOBO3IYIIIHOM
(ITBO) u nporuBopaketHout (ITPO) 060poHbI.

IMo 3asBNIEeHNI0 ODUITMATLHBIX POCCUHCKUX MPECTABUTEIICH, pakeTa CIIOCOOHA MTPeooieBaTh
TBICSTYM KUJIOMETPOB, MAaHEBPUPYsI HA JJO3BYKOBBIX CKOPOCTSIX.

KiioueBble n3BeCTHBIE MapaMeTphbl U STAIlbl MPOEKTa:

Haznauenue: JloctaBka siiepHO OOEBO YaCTH K TIEJISIM 1O HEMPEeCKa3yeMbIM U MEHSIIOIIMCS
B MPOLIECCE TMOJIETA TPACKTOPUSIM.

JlasbHOCTB M BpeMsl ToJIeTa: COracHo opUIMaIbHBIM oTyeTaM MuHoO6oponsl P® u ['ocymsl,
BO BpeMsI UCTIBITAHUI pakeTa HaXOJWIACh B BO3/IyXe MOUYTH 15 4acoB, MPeo1oieB pacCTOSIHUE OKOJIO
14 000 kuIOMeTpoB.

Ucnbitanus: Pa3zpadotka craproBasia B 2000-x rogax, a 0 IepBbIX ITyCKax 3asBJIsJIOCH eIle B
2018 rony. BriocneacTBiM HEOQHOKPATHO (PMKCUPOBAJIaCh aKTUBHOCTD HA UCTILITATEIbHOM TIOJIUTOHE
[TanbkoBo (apxunenar Hoeast 3emiis), rie, Mo JaHHBIM 3aMaIHOW pa3BeIKH, MPOBOAWIUCH TECTOBbIE
MTyCKU.
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«Ilapb-00M0a» (opunuanbaoe Hazpanne — AH602)

ITO caMOe MOIIHOE B3pPBIBHOE YCTPOWCTBO B UCTOpPHMM 4esnoBeuecTsa, cozgaHHoe B CCCP.
TepmosinepHast aBuadbomba nMesa MOLITHOCTh OKOJIO 58,6 MEraToHH B TPOTHUJIOBOM KBHBaseHTe. Ee
ycnentHoe uctibiranue nponwio 30 oktsaops 1961 roga Hax nomuronom «Cyxoit Hoc» Ha apxumnenare
Hosasa 3emus.

Macmitalbl 3TOro UCTOPHUYECKOTO COOBITHS, pa3padOTaHHOTO TOJ, PYKOBOACTBOM aKaJeMHUKa
N. B. Kypuarosa u ¢usuka A. JI. CaxapoBa, opaxaoT:

[aGapuTsl 1 Bec: [yiiiHa 60MOBI cocTapisiia 8 MeTpoB, fuaMetp — 2,1 meTpa, a Macca — 26,5
TOHHBI.

Hocutens: crienmanibHO NepeoOOpyIOBaHHbBI cTpaTernyeckuii OomOapaupoBik Ty-95B.
YroOBI caMorieT ycren yJaeTeTb Ha 0e30MmacHoe paccTosiHue, 60MOy CHAOMIIM TMTaHTCKOW MaparioT-
HOW cucteMou 1omaapio 1600 KBagpaTHBIX METPOB.

BspsiB: [leToHarms npou3olia Ha BEICOTE OKOJIO 4 KMJIOMETPOB HaJ 3eMileil. Benbiimka Oputa
BUJIHA HA PACCTOSTHUU OoJiee ThICAYM KUJIOMETPOB, a S/IEPHbIA I'pHO MOJHSAIICSA HA BBICOTY OKOJIO 67
KHJIOMETPOB.

INocnencrBus: YaapHas BoiHA TPUXKIbl OOOrHYJA 3€MHOM IIAp, a BCHbIIIKA BbI3BaJIA OXKOTH
TpeThel cTeneHu Ha paccrossHuu 100 KuoMeTpos.

W3HauanbHO MpOEKT mpemycmarpruBail MOIHOCTh B 100 MeraroHH, OfHAaKO KOHCTPYKTOPBI
3aMEHWIM YPaHOBbIE JIEMEHThl KOHCTPYKLIMM HAa CBUHIIOBbIE, CHU3MB MOIIHOCTh BJBOE U CYILle-
CTBEHHO YMEHBIIIMB PaMallMOHHOE 3arpsi3HEHUE TEPPUTOPHH.
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TOC-1 «bypaTuno»

TOC-1 «BypatuHO» — 3TO COBETCKasi U POCCUICKAs TsKeash OrHEMeTHasl CUCTeMa 3aJIo-
BOTO OTHs OJMIMKHEro 0osi, co3maHHas Ha Oase TaHka T-72. OHa Kiaccupuiupyercst Kak OrHeMeT-
Hasl CHCTeMa, TOCKOJIbKY UCTIONB3YeT HEeyIpaBJisieMble PEaKTHBHBIE CHAPSIIbI C TEPMOOAPUIECKON U
3aKAraTeIbHON CMECHIO.

OCHOBHBIE TEXHUYECKHUE XAPAKTEPUCTUKU:

[MMaccu: Tank T-72 (oOGecniednBaeT BBICOKYIO IIPOXOAUMOCTb ¥ OPOHE3AIIHTY).

Kamu6p cHapsos: 220 mm.

KomnuectBo Hanpasnsomux: 30 pakeTHbIX CTBOJIOB.

HambsHocTh cTpenbosl: oT 400 MeTpoB 10 3,6 KMJIOMETPOB.

[Tnomane nopaxenus: 1o 40 000 KBagpaTHBIX METPOB OJHUM 3AJITIOM.

Bpems nonHoro 3anmna: okoso 7.5 cexyH[.

DKUMaX MalllAHBL: 3 JeJIoBeKa.

OcobeHHocT 60eBOro MpPUMEHEHUSI:

OO6beMHBII B3pBIB: TepMoOapuyecKuil CHaps PacrblIsSeT ropiodee 00ako, KOTOPOE MIHO-
BEHHO B3pbIBAETCA.

Bricokoe naBiieHue: B3pbIB co31aeT MOLIHYIO yAapHYIO BOJHY M PE3KUI Niepenaji JaBJIeHUS.

DddexTuBHOCTD B YKpHITUsAX: CMech MPOHUKAET B OJIMHIAKK, OKOIIBI ¥ YKPETIICHH S, YHIHUTO-
Xast KUBYIO CHJTy TaM, TJie OObIYHAS apTUIUIepHs OSCCHIThHA.

BrvokHMi O0W: M3-3a MaJIol JanbHOCTH (10 3,6 KM) KOMILUIEKC BBIHYX/IEH paboTaTh Ha repe-
HEM Kpae Moj1 IPUKPBITHEM OPOHHU.

Pazutne cucremer: TOC-1A, TOC-2

TOC-1A «CosHuernek»:

MonepHuzrpoBaHHasA BEpCUsl ¢ YBEJIMYEHHOW JO 6 KM JaJIbHOCTHIO M YMEHBIIEHHBIM J10 24
YUCJIOM HANPABJISIONINX.

TOC-2 «Tocouka»:

CoBpemenHass MonuduUKalus Ha KOJECHOM Inaccu («Ypaj») ¢ TMOBBIIIEHHON AAaTbHOCTHIO
CTPEJTbOBI.
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«Capmar» (PC-28)

«Capmat» (PC-28) — 3T0 poCCHIICKMIi CTpaTernYecKuii pakeTHbI KOMIUIEKC IaXTHOrO Oa3u-
POBaHMSI ISATOTO MOKOJIEHUSI C TSKENON KUAKOCTHON MEXKOHTMHEHTAIBHOM OaJIMCTUYECKON paKe-
toii (MBP). Pakera co3gaHa [1j1s1 3aMeHBI COBETCKOTO KoMIiekca «BoeBoga» (SS-18 «Carana»).

Ona crocoOHa HeCTH MoJe3HyI0 Harpy3Ky a0 10 TOHH M OCHAIAThCSl PA3IUYHBIMU TUTAMU
SIIEPHBIX OOEBBIX OJIOKOB, BKJIIOYAs TUIIEP3BYKOBBIE.

KiioueBble XapaKTepUCTUKU

Craprosas Macca: 6osiee 200 TOHH.

JiHa: okono 35,5 m, ntuamerp — 3 M.

3abpackiBaeMsiii Bec: 10 10 TOHH.

HanmbsHOCTh: okomo 18 000 kM (10 3asBIeHUsAM pyKoBojCTBA PP — «mpakTuyecku 6e3 orpa-
HUYeHUI» Oarogapsi cy0opOUTaIbHON TPAEKTOPHH).
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JIazepHoe opy:xue

JlazepHoe opykue — 3TO Opy)KMe HAIPaBJIEHHOW SHEPruM, UCHOJIB3YIOIIee MOLIHBIN Jla3ep-
HBII JIy4 [UIs HArpeBa, paciulaBIeHUs] WM UcriapeHus MateprasioB. OHO oOecrieunBaeT MTHOBEHHOE
NOpakeHHe, CBEPXBBICOKYIO TOUHOCTh M PEKOPIHO HM3KYIO CTOMMOCTB OJHOTO BhICTpena (OyKBaJIbHO
HECKOJIbKO JIOJJIAPOB), OTHAKO €r0 3(P(heKTUBHOCTh CUIIBHO MAAeT B TYMaHe, IbIMY WJIM IIPU TUIOXUX
MIOTO/IHBIX YCJIOBUSIX.

CoBpemeHHBIE pa3paOOTKH HAITPaBJICHBI B IIEPBYIO Ouepenb Ha co3ganue cucteM [1BO Ommk-
HEro JIeWCTBUS, MPOTUBOAEUCTBUS OECIUIOTHUKAM U OCJIETIIEHUS ONTUYECKUX JTaTYMKOB!

Poccus: nmeer Ha BoopyxeHUM O0eBOH J1a3epHblil KoMmIuieke «IlepecBeT», mpeHa3HauYeHHBbIH
111 IPUKPBITHS ¥ OCJIEIUIEHUS CITyTHAKOB, a TaKke ycTaHOBKHU «Ilocox» u «Ilepyn» 1uis nopaxenus
JPOHOB.

CIIA u I'epmanus: B 2026 rony komnannu Rheinmetall u MBDA Deutschland nmposenu uctsl-
TaHUS JEMOHCTPAIIIOHHOM JIa3ePHOM IMTYIIIKY JIJIsl BOGHHBIX Kopaoiieid, criocoOHO# 3¢h(eKTUBHO yHU-
YTOXkaTh BO3YIIHbIE U Ha/1BOAHBIE JpoHbl. Takxke B CIIIA npoxoasr tectsl cucteMsl Laser Weapon
System.
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XuMuuYecKoe opy:xue

XUMHUYECKOE OpYKHe — ITO OpPYKHE MACCOBOTO MOPAXEHHUs], Ybe JEUCTBUE OCHOBAHO HA TOK-
CUYECKUX CBOMCTBaX 0oeBbIX oTpapisomux BemectB (OB). Ero npumenenue crporo 3anpenieHo
ME>X/1yHapOAHBIM MPaBoOM, B yacTHOCTH KoHBeHIMe# o 3anpenieHu XUMUYECKOro OpyKusl, KOH-
TpOJb 3a coOmoaeHneM KoTopoii ocymmectsisier O3XO.

B 3aBucuMocCTH OT BO3JENCTBUSA HA OPraHM3M YeJloBeKa OTpaBJIAIOLIME BElEeCTBa JeATCs Ha
OCHOBHBIE T'PYIIIIbL:

HepsHo-napanutryeckue (3apuH, 3oMaH, VX): MOpakalT HEPBHYIO CUCTEMY IIPU BIbIXaHUU
WJIM KOHTAKTe C KOKEH.

KoHo-HapbIBHBIE (MIIPUT): BBI3BIBAIOT TSKEJIbIE 0KOTY M MOPAXKAIOT JbIXaTesbHbIE MyTH.

VYaymatomue (pocreH): NpUBOAAT K OTEKY JIETKUX.

OO1es1oBUTHIE (CHHMIIBHAS KHCJIOTA): HAPYIIAIOT KJIETOYHOE JIbIXaHHe.

Paznpaxaronye (cie30TourBbIe rasbl): JEUCTBYIOT Ha IJla3a U BEPXHHE JIbIXaTe/IbHbIE ITyTH.

[Tpu3HakaMu XMMHUYECKOW aTaKu MOTYT CIIY’KUTb PE3KHiA, HEPUBBIUHBINA 3amax, TyMaH WK
JbIM HEU3BECTHOI'O IIPOUCXOKIEHH S, 4 TAKKE BHE3AITHOE YXY/ILIEHUE CAMOUYBCTBUS Y IPYIIIbI JIIOAIEH
(pe3b B I1a3ax, Kallesb, YIyllibe, HOTepsl CO3HAHUS).

JI7151 3a1MTHl HEOOXOAMMO HEMEIJIEHHO HAJIETh POTUBOTa3 WM PECITUPATOP, YKPBITHCS B rep-
METUYHOM TOMEIIEHUH C 3aKPHITBIMU OKHAMH U BBIKJIIOUEHHOW BEHTHJISLIUEH.

Bakrepronornueckoe (0MOJIOrMUECKOE) OpYKHE.

BakTepuonoruueckoe (6MOIOrMUecKkoe) OpykKiue — 3TO OpYKHe MacCOBOTO MOPaXEHHUs], Jei-
CTBHE KOTOPOTO OCHOBAHO HA MCIIOIb30BAHUH OOJIE3HETBOPHBIX OaKTEpUil, BUPYCOB, 'PUOKOB U TOK-
CHUHOB JIJIs1 YHUUTOXEHUSI )KUBOW CUJIbl IPOTUBHUKA, CEJIbCKOXO3AMCTBEHHBIX KUBOTHBIX U TIOCEBOB.

KimioueBble 0COOEHHOCTH U CpeJICcTBa:

[Mopaskarorye areHThl: BKJIIOYAIOT BO30YUTeNel TAKMX 0COO0 OMACHBIX MH(PEKIIHIA, KaK CHOMp-
CKas s13Ba, UyMa, XoJepa, HaTypaJibHas Ocra 1 TYJIsSpeMusl.

CrocoObl I0CTAaBKH: areHTHl MOTYT PAacpOCTPAHSTHCS B BUIE a3p030J1ell (TIOPOIIKOB, CYCIIeH-
3Uil), C IOMOILBIO 3apaXKEHHBIX IEPEHOCUMKOB (HACEKOMBIX, TPbI3YHOB), a TaKke yepe3 cOpachiBae-
Mble GoenpHrack! (aBUaOOMOBI, KacCeTHbIE OOETIPUIIACH I pAKETHBIE OOETONIOBKH)
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Kinmaruyeckoe (reopusndeckoe) opy:xue

Kiumaruyeckoe (reopusnyeckoe) opykue -BUjl OpYKUsl MacCOBOTO MOPaXeHus1, Ipe/iHa3Ha-
YEHHBIH /1151 UCKYCCTBEHHOTO M3MEHEHUS MOroJbl WM KJIMMara C LeJblo HaHeceHUs yuiepOa mpo-
TUBHUKY.

KiioueBble acnieKThI:

[TpuHLIMD AeficTBUA: NpeanoiaraeT UCIoJIb30BaHUE MPUPOIHBIX SBJICHUI KaK MOPaKaIoLIero
(pakTOpa — BBI3OB 3aCyX, JIMBHEMH, yparaHoB, 3eMJIETPSICEHUI WM pa3pyLIeHHe 030HOBOIO CJIOS Hajl
TeppUTOpHEN Bpara.

TexHnueckre orpaHUYEHHs: OTOHBIE MPOLECCH ITTO0ATBHBI M XaOTHYHBI (TaK Ha3bIBACMBIH
ekt 6aboUKn).

BonbIIMHCTBO METEOPOJIOrOB CXOAATCS BO MHEHUM, YTO U3MEHUTh KJIMMAT B OJIHOM KOHKpET-
HOM peruoHe, He 3aTPOHYB JIpyrue, (PM3NYeCcKH HEBO3MOKHO, U3-3a YEro Takoe OpyKH1e HEU30ekKHO
yZapuiIo Obl ¥ 110 CAMOMY CO3JATeJIio.

Teopuu 3aroBopa: B Meaxa 4acTo 00CYXkIAI0TCs TaKUe OOBEKTHI, KAK HAayYHO-MCCIIEJOBATEb-
ckuii mpoekt HHRP (CIIA). KoHcnrponoru NpunuchiBaioT eMy COCOOHOCTh YIPaBIIATh MOHOC(hE-
POI1 ¥ BBI3BIBAThH KATAKJIU3MBI, OIHAKO yUEHbIE MOATBEP:KAAIOT, YTO LIeJIb ITON CTAHLIMU — UCKJTIOUH-
TEJIbHO M3y4eHHe aTMOC(hEPHBIX SIBIEHUN U PaJUOCBA3H.

HecmoTps Ha 0TCyTCTBHE 10KA3aTEbCTB CYLLECTBOBAHUS TAKOT'O OPY KM, €0 MOTEHIMAIbHAS
OIACHOCTB ObLIIa TIPM3HAHA Ha MexyHapoaHoM ypoBHe. B OOH neiictByer KonBenims o 3amnperie-
HUY BOGHHOTO WJIM JIDOOTO MHOTO BPakJeOHOTO MCIIONB30BaHMUS CPEJCTB BO3/ICHCTBUS HAa IPUPOJI-
HyI0 cpeay oT 1977 roga, KoTopasi CTPOro OrpaHMUMBAET JIIOObIE T€OMH)KEHEPHbIE SKCIIEPUMEHTHI B
BOEHHBIX LIEJISIX.

HckimoyenneM, KOTOpOe OTKPBITO UCIIONb3YeTCsl Ha MPAKTUKE, ABJISAIOTCSA TEXHOJIOTMH aKTUB-
HOT'O BO3JENCTBUSA Ha TMIPOMETEOPOIOTMUECKHE MTPOLIECChl (HalpUMep, pa3roH 0OJIaKOB Haj ropo-
JOM B IIPA3HUYHBIE THU).

OnHako 3To JIOKaJIbHbIE, KPaTKOBPEMEHHbIE Mepbl, KOTOPbIE HE MUMEIOT HUYEero 0OIIero ¢ co3zia-
HUEM Pa3pyLUIUTEILHOTO OPYXKHSI.
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Kocmuueckoe opy:xue

Kocmuueckoe opyxue — 3T0 KOMIUIEKC TEXHUUYECKUX CPE/CTB, PeIHa3HAYEHHBIX IS Bejle-
HUsI OOEBBIX JEHCTBUI B KOCMHUYECKOM IPOCTPAHCTBE, M3 KOCMOCa Mo 3emiie WM ¢ 3eMJH 110 KOc-
MUYECKUM oOBbeKTaM. B Hacrosiinee BpeMst Beaynwe muposbie nepxkabbl (Poccust, CIIA, Kurait)
aKTUBHO Pa3BUBAIOT OOOPOHHBIE TEXHOJOIHH, (POKYCHPYSCh Ha MPOTUBOCITYTHUKOBBIX CHCTEMax M
PaMO3NIEKTPOHHOM OOpBOE, XOTS pa3BepTHIBAHUE yIAPHBIX IIAT(hOPM Ha OpOUTE OPULIUATBHO CAEP-
’KMBAETCS1 MEXyHapOJHbIM IIPABOM.

OcHOBHBIE KaTeEropuy KOCMUYECKOTO OPYKHUS:

ITpotuBocnyTHHKOBOE Opyxue (ASAT): Cucremsl 11 YHUUTOXKEHUS WM BBIBOA U3 CTPOS
OpOMTaNIbHBIX anmnaparoB. K HUM OTHOCATCA pakeThl PAMOro NepexBara Ha3eMHOIO WM aBUALIMOH-
HOro 0a3MpoBaHUs, a TAK)Ke CITyTHUKU-UCTPEOUTEIH.

Opyxue paguoaeKTpoHHOI 60pbObl (PIB): KoMruiekcs! 1uist IIymeHus: CUTHaJIOB HABUTAllH
(manpumep, GPS/ITIOHACC) n HapymieHus CBSI3M MEXJy CIyTHUKAMWA U Ha3€MHBIMU CTaHLIMAMU
ynpasiieHus1. OpyKue HalpaBJIEHHON HEpruun: boeBble s1a3epel 1 MUKPOBOJIHOBBIE U3yvarean. OHu
CIIOCOOHBI OCJIETUIATh ONTUYECKHE NATUYMKK Pa3BebIBATEIbHBIX CITyTHUKOB MJIM CXKUTaTh MX BHYT-
PEHHIOIO JIEKTPOHUKY.

OpOurasibHOE OpYyXHUE KJlacca «KOCMOC-3eMiisi»: [IpOeKThI TUTIIOTETUIECKUX YIAPHBIX CUCTEM,
TaKMX Kak KuHeTndeckass boomOapampoBka («Crpenst Borax). Tsokernble TyroraBkue CTep:kHA copa-
CBIBAIOTCSI C OPOUTHI ¥ TIOPAXAIOT Ha3eMHbIE IIEJIM 33 CYET OrPOMHOIM KMHETHYECKON SHepruu Oe3
UCIIO/Ib30BAHUS B3PbIBYATKU.

Mex1yHapOoHO€E NPaBoO U OrpaHUYEHUS:

Horosop o kocmoce 1967 roga: ®PyHIaMeHTaJIBHBIA JOKYMEHT, KOTOPBIM 3allpelacT pa3me-
111aTh Ha OPOUTE CPEACTBA MACCOBOTO YHUUTOXKEHUA (epHOE, XUMHUUecKoe, buonornyeckoe). I1pu
9TOM OOBIYHBIE BU/IBI BOOPYKEHHIA, JIa3epbl U cucTeMbl POB MekayHapOoIHbIM coraleHeM Harpsi-
MYIO HE 3aIlpelleHBl.

MHnumatiBbl 0 NpeIoTBPAILEHUI0 TOHKU BoopykeHui: Poccus u Kuraii perynspHo BbICTy-
naoT Ha omaaxke OOH ¢ npoekToM Jorosopa o NpeAoTBpaIliEeHUH Pa3MELIEHUS OPYKUSA B KOCMU-
yeckoM mpocrpaHcte (ITPOK), onqHako 1m106aibHbI KOMIIPOMUCC MEXTY KJIIOUEBBIMU JEepiKaBaMU
IOKa HEe JIOCTUTHYT.

PeasipHble TpUMeEpB! U MHCIIEKTOPBI:

CryTHUKH-MHCTIEKTOPbl: MaHeBpUpYIOIIMe armaparhl, COoCOOHbIe COMMKATBCS C UyKUMU
CITyTHUKAMH Ha KOMIUIAHAPHBIX OpOUTaX 1J1s1 BU3yaJIbHOI'O KOHTPOJIS, IepexBaTta JaHHBIX WU MOTEH-
LIMAJIbHOTO KMHETUYECKOTo BO3/IEICTBUSL.

CrpenkoBoe opyk1e KOCMOHABTOB: EAMHCTBEHHOE IITaTHOE OpYyK1e, KOTa-In00 HaXO/IUBILIe-
ecst Ha opOUTe /TSl TPAKTUIECKUX Liesielt — coBeTcKuii mucronet TI12.

OH BXOomwi B aBapMUHBIM 3alac KOCMOHABTOB, HO IpEIHA3HAYAICA WUCKJIIOYMTENBHO IS
3aIMTHI OT XUIIIHUKOB B Talre B Clly4yae MpU3eMJIeHH B ITTyX0il MECTHOCTH, a He [1s1 00€B B BaKyyMe.
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boeBble po00THI

BoeBble poOOTH — 3TO ABTOMATH3MPOBAHHBIE YCTPOUCTBA M OECIIMJIOTHBIE anmapaThl (Ha3eM-
Hble, BO3/LYyIIIHbIE UM MOPCKHUE), CO3JaHHbIE /I 3aMEHBI YeJIOBEKA B BOEHHBIX, PAa3Be/IbIBATEIbHBIX
U CarepHbIX ONepauusx ¢ LeJblo MUHUMU3AMK NOTeph KHUBOM cuiibl. COBpeMEHHBbIE KOMILIEKCHI,
TaKMe KaKk POCCUICKHIA poOoT-myemMeT «Apbdanet-IAM» nmm cepockuii « MUIoI», HCTIOIB3YIOT Teje-
yIIpaBJieHUEe U BOOPYKAIOTCS IyJeMeTaMU U IPaHaTOMETaMHU.

BoeBble poOOTHI pa3/iesAioTcs Ha HECKOJIBKO OCHOBHBIX KaTeropui:

HaszemHble KOMIUIEKCHI: JUCTAHIIMOHHO YIpaBiiseMble IMIAaT(OpMBbl, MpeJHa3HAuYeHHBIE IS
OrHEBOH MOAJEPKKH, pa3BeJKU U pa3MUHUpOBaHUs. [IpuMephl BKIIOYAIOT I'YCEHUYHBIE M11aT(POPMBI
C IYJIEMETHBIM WJIM PAKETHBIM BOOPYKEHHEM.

BecrniunorHeie neraresnbHble anmnapatsl (BIIJIA): camblil pacnpocTpaHeHHBIN KJ1acc, BKJIIOYAI0-
MM APOHBI-KAMHUKA/13€ U pa3Be/lbIBaTe/IbHBIE AllIAPAThI /7151 BBIIOJIHEHUS TAKTUYECKHUX 3a/1a4 C BO3-
ayxa.

Mopckue ApOHBI: HAJJBOJIHBIE U MO/IBOJHBIE ABTOHOMHBIE alIaparbl, KOTOpPbIe MPUMEHSIOTCS
IJ151 IATPYJIMPOBAaHUS, MUHUPOBAHUS WM TIOPAXEHUsI MOPCKUX LeJIel.

CroptuBHble 60€Bble POOOTHI: CrEMabHBIE PaAUOYIpaBIIsieMble MEXaHU3Mbl, COOMpaeMble
WHKEHEPaMH JUTsl y4acTusl B IT1aIMaTOPCKHUX 00X Ha apeHax (1oy Haronobue «bpoHe6os»).
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NudopmanuonHoe opyxue

NHdopmaiioHHOe opyk1e — 3TO COBOKYITHOCTb CHIELIMATM3MPOBAHHBIX METOIOB, TEXHOJIOT Uil
U CPEJICTB, NMpeAHA3HAYEHHbIX 1JIs1 IECTPYKTUBHOIO BO3AEHCTBUS Ha MH(OPMALIMOHHOE ITPOCTPaH-
CTBO IPOTHBHUKA. Ero I7IaBHBIMY LEIISIMH SIBJISIOTCS] HApYIIEHHe pabOThl KpUTUIECKOi HH(pacTpyK-
TYPBbl, BBIBOJ] U3 CTPOSI CUCTEM YIPaBJICHUS, a TaKKe MaHUITY/IMPOBAHUE OOILIECTBEHHBIM CO3HAHUEM
Y IPUHATUEM PELLIEHUH.

OcnoBHble BUIbI TH(OPMALIMOHHOTO OPYKUS

Bce cpencrBa Beenust nHGOPMAIMOHHOI OOPbOBI TPaJUIIMOHHO PA3EISIOT Ha Ba KJIIOYEBbIX
HarpaBJIeHUS:

MHdopMaliMoHHO-TEXHUYECKOE OpYKHUE

BpenonocHoe T1O: Bupychl, TposiHbl, MU(MPOBAIBIIMKN U MPOrPaMMBI-IIIHOHBI, OJIOKUPYIO-
e padoTy KOMIBIOTEPHBIX CETEH.

Ceresble ataku: DDoS-araku, HarpaBJIEHHbIE Ha NIEPETPY3KY CEPBEPOB U BBIBOJ, U3 CTPOs Caud-
TOB IOCYIapCTBEHHBIX OPTraHOB, OAaHKOB MJIM MEIUa.

CpencrBa POB: KOMIUIEKCH pagrioIeKTPOHHON OOpbObI, KOTOpPBIE IJTyIIaT CUTHAJBI CBSI3H,
Hapurauuu (GPS/ITIOHACC) u panapoB IpOTUBHUKA.

AnmnapaTHble 3aKJIa[JK1: CKPBITbIE MUKPOCXEMBbI WM YA3BUMOCTH B MIOCTaBJIAEMOM 000PY/I0Ba-
HUM, MO3BOJIAIOIINE YIAJIEHHO YIPABIATh TEXHUKOM.

VHdopMaMOHHO-IICUX0JIOTUYECKOE OpYyKUe

He3ungopmariys u perKu: yMbILUIEHHOE paclipoCTpaHEHHUE JIOKHBIX HOBOCTEH /1711 CO3/1aHuU S
MAHUKH, Xa0ca UM MOJPbIBA I0BEPUsI K MHCTUTYTaM BJIACTH.

ITponaranpa: ckoopauHupoBaHHble Kamnanui B CMU u conmalibHbIX CETAX U1 HaBsA3bIBaHUSA
OIPE/ICNICHHBIX UJIE0JIOTMYECKUX YCTAHOBOK.

INcuxonornueckue onepauuu (PsyOps): MaHUITyIMpOBaHME SMOLUSAMU (CTpax, FHEB, Oe3bIc-
XOJTHOCTD) IIEJIEBOY ayTUTOPHHU Yepe3 OJorepoB, O0T-CETH U TUM(PEHKH.

KimoyeBble 0COOEHHOCTH 1 OTJIMYMSI OT OOBIYHOTO OPYKHUS

CKpBITHOCTb NPUMEHEHM: (DAKT aTaKM WJIM MaHUIY/IALMK YAaCTO OOHApYKUBAETCs JIUIIb CITy-
CTs1 I0JIrOe BpeMs Ioclie ee HavaJa.

OrtcyTcTBHe reorpauyeckrx IpaHuLL: Jisi HAHECEHU yapa He Tpedyercs: (pu3nyecKoe rnepe-
CeYeHHe rOCy/IapCTBEHHBIX PyOekKei.

DKOHOMMYECKasi TOCTYIHOCTb: CO3JaHHe KUOepOpyXusl WM 3alycK JAe3MH(OPMAIIMOHHON
KaMIIaHUM CTOUT B Pa3bl JEIlIeBJIe TPOM3BOJICTBA PAKET MJIM CaMOJIETOB.

Pa3MBITOCTh I0pHIMUECKMX HOPM: B MEXyHAPOIHOM IIpaBe 10 CUX MOP HET €AMHOTrO KOHCEH-
cyca, Kakylo IMEHHO KHOepaTaky CuuTaTh O(pULMAIbHBIM aKTOM arpecCHy U OObSIBIICHUEM BOWHBI.
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IIcuxoTpomnHoe opy:xue

Ion TepMHUHOM «IICUXOTPOITHOE OPY:KHE» (@ TAKIKE MOl CO3BYUHBIM IOHATUEM «IICUXOTPOHHOE
OpYyXHe») OOBIYHO MOHUMAIOT TUTIOTETHUECKUE MITH PeajIbHO CYIIECTBYIOIIME CPEICTBA BO3ACHCTBHS
Ha I[ICUXMKY, CO3HAHUE U MOBEACHUYECKUE (DYHKIIMHU YesIOBEKa.

B 3aBMCUMOCTH OT KOHTEKCTA, 3TO CIOBOCOUETAHUE PA3AESIOT Ha 1Ba IPUHLIMITHAAIBHO Pa3HbIX
HallpaBJICHHS: XMMUUYECKOE (TICMXOTPOITHOE) ¥ BOJIHOBOE/TEXHOTEHHOE (IICUXOTPOHHOE).

[IcuxorporHoe opyxue (XUMHUUYECKOE BO3EHCTBHUE)

B odunmanbHOl Hayke ¥ BOGHHOM Jiesie STOT TePMUH OTHOCUTCSI K OOEBBIM OTPABJISIOIIAM
BEILIECTBAM [ICUXOTOMUMETHYECKOTO (IICUXOXUMHUYECKOr0) IeUCTBUSI.

Cytp nenctBus: Mcnonp30BaHUE XMMMUYECKUX COEIWHEHUM, KOTOPBIE BPEMEHHO BBIBOIAT
KMBYIO CUJIy NMPOTMBHMKA U3 CTPOsi, BbI3bIBAS TaJUNIOLMHALIMY, CTpax, AE30PUEHTALMI0 WM arla-
trio. Peanbhble nmpumepst: BemectBo BZ (3-xuHykmmanHUIOeH3MIaT), pa3padoTaHHOE B TIEPUOL
XosnoHo# BoiHbL. OHO COCOOHO BBI3BIBATH OCTPBIN MCHX03, OTEPIO NAMATH U IAJUTIOLUHALIY Ha
HECKOJIBKO CYTOK. Takske ncciaenoBanuch pasnnunblie npoussognsie JIC.

ITpaBoBoii craryc: Pa3zpaboTka, MpOM3BOACTBO U HAKOIUIEHHE MOA0OHOT0 XMMUYECKOIO Opy-
KU cerogHs ouumaabHO 3anpeleHsl KoHBeH1Men o 3arpereHn XuMHUIeCcKOro OpyxKHUsL.
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IlcuxoTponHoe opy:kue (BoiHOBOE BO31€eiCTBHE)

B tepmunonornn MYC Poccun naHHBIN TUIT KJIaCCU(PULIUPYETCS KaK MCUXO(PU3NIECKOE OpY-
KHe. ITO TEXHOIEHHBIE CPEACTBA ITPEJHAMEPEHHOTO NH(POPMALIMOHHOTO WJIN SHEPreTUYECKOro BO3-
AefcTBUS Ha paboTy MO3ra M OpraHoB.

Cytb xoHUenuuu: Mcnonp3oBaHue 37€KTPOMarHuTHLIX nosier, CBY-u3iyuenns, yapTpa3ByKa
WM UHppa3ByKa U1 JUCTAaHIIMOHHOIO YIIPABJIEHU s TOBEICHUEM JIIOJIeW MJTM HAaHECEHUsI UM Bpeaa.

HayuHblii cratyc: B MaccoBoii KyJbType 1 TEOPHSX 3aroBopa BOKPYT 3TOr0O NMOHATUSA cPpOpMU-
poBaJicsi peHOMEH «IICUTeppopa» (Bepa B TaliHOE 0OIydYeHHe IrpakJaH crierciyxoamu). B akagemu-
YeCKOW HayKe KOHLEMLMS CO3/1aHMs HAIPaBJIEHHOTO JIy4ya, CHOCOOHOIO BHYIIATH CJIOKHBIE MBICIH
WJIY TIOJTHOCTBIO MOJYMHATD BOJIIO Ha PACCTOSTHUM, ITPU3HAHA BBIMBIIUIEHHOW M HEpealn3yeMoil Ha
TEKYLLEM YPOBHE TEXHOJIOIU.

PeasibHble HesleTaIbHbIE TEXHOJIOTUU:

CyiecTByI0T OpHIIMATBEHO pa3padOTaHHbIE TEXHUYECKHE CPECTBA, KOTOPbIE BO3JEHCTBYIOT Ha
(bY3MONOTHIO U BBI3BIBAIOT AUCKOMQOPT, HO HE KOHTPOJIMPYIOT pa3yM:

Axyctuueckue nmymku (LRAD): u3nydaioT MOIIHBIN HAITPaBJIEHHBIN 3BYK, BbI3bIBAIOIINI OOJb
B yIlIaX ¥ rOJIOBOKpYKeHue. Vcronp3yloTes nonuuuent 1yist pasroHa AeMOHCTpaLyi.

Cucremsl akTuBHOrO 3anpera (ADS): MUKpoBOJIHOBOE OpyKH€E, KOTOPOE HarpeBaeT BEPXHUI
CJIOH KOXKH YeJIOBEKa, CO3/1aBasi HEBBIHOCUMOE OIIYIIEHHE K KEHU S U 3aCTaBJIsIs YEJIOBEKA OTCTYIUTh.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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