


OrnaeneHue

I'nasa 1

KTo 6outcs rpo3bi? 9

Peun moiiger 00 sKCcTpeMaIbHBIX HOTOAHBIX YCJIOBUAX, O MOIIT-
HBIX JIETHHUX I'PO3ax M IIPOHMU3BIBAIOIIIMX SUMHMUX BeTpax

I'nasa 2

OT14yero 3emng He npomMmep3na 40 OCHOBaHUNA? 37
Pasbepem sHepreTnuecKuii OajgaHc HaIlleil 3eMJIN — UTO BJIUSIET
Ha TeMIIepaTypy BO BceM Mupe?

I'nasa 3

Fne oTtabixaeT BeTtep? 63

Ilosmakomumcs ¢ atmoc(pepoit 1 MUpOBBIM OKeaHOM, BeTpaMu
U TeUeHUAMU

I'nasa 4

Mouyemy o6Gnaka nywmcTbie? 97
O6cyauM KpyroBOPOT BOABI B IPUPOAE — 00JaKa, TOK/Ib U CHET

I'nasa 5

MoxxHO nu BbipacTUTb AepeBo Ha CesepHoM nosioce? 131
V3HaeM, KaK pacTeHUsA U JKUBOTHBIE aJAlITUPYIOTCA K KJIUMa-
Ty, COBEPIIINM IIYTEIIIEeCTBME HA MallllHEe BPEMEHH! I10 JIEAHNKO-
BBIM IIEPUOJIAM U KAPKUM 3II0XaM

I'nasa 6

OT14yero nocTtossHHO Tenneer? 159

HOI‘OBOpI/IM (0] I‘JIO6&JII:HOM IIOTEeIlJIEHN M 3a IIOoCJegJHee CTOoJIeTre
1 ero IIipuuymHax

I'nasea 7

Bnvxanwee crTonetTue 183
3arisHeM B OyAyIllee — 4ero HaM KJaTh OT MEHSIOIerocsa KJIN-
MaTa 1 KakK OCTaAHOBUTH I‘JIOﬁaJIbHoe IIoTeIrrjieHue

Ilpunoscenue 217



Jlae u Munany

IlITtedpan Pamcropd

poauicsa B 1960 r., nccaegoBaTesanb KanMaTa 1 IIpodeccop oxea-
"HoJoruu B IToTcgaMCKOM MHCTUTYTE KIMMATUYECKUX HCCJIeNO-
BaHui. [locae uzyuenusa pusuku B KoHcTaHIe u ¥YabMe YeTbIpe
roga paboran B HoBoii 3elaHauy 1 IPOBOLMII MCCJIEJOBAHUA B
I02KHOM "yacTu Tuxoro okeana. UjgeH HaydHOTO COBeTa IO BO-
mpocaM TJI00aJbHBIX KJIMMAaTUYECKUX U3MEHEHUU IIPU IIPaBU-
TeabcTBe PPT'.

Kaayc Ou3ukar

ponuicsa B 1937 r. B Bepaune, okoHuna BepanHckoe yuniuiie
MPUKJIAAHBIX UCKycCTB. CunuTaeTcss «HEKOPOHOBAHHBIM KOPO-
JeM KHUKHOU niaoctpanuny» . B 2010 r. 3a BKJIag B MICKYyCCTBO
yIOCTOEH TJaBHOM mpeMum Hemenkoin arkageMuUM OAETCKOU U
IOHOIITECKOM JINTePaTyPhI.









I'naesea 1

KTo 6omTtCH rpo3bi?

Romy He cmpaulHo, K020a 3a OKHOM 2peMum 2pom U céepra-
tom moanuu? HagepHo, 8unoil momy Ope8HUlL KAK MUpP cmpax,
KomopbwLil Oblsl 3HAKOM euie HeaHdepmaavuam. M cobarku 60
8pemMs 2po3bL 20mMO6bL cnpamambvbes nod Juear. A ncuxonozu
dadxce npudymanu Ha3gaHue 058 3mozo cmpaxa — OPOHMogpo-
ous.

Bmecme ¢ mem pasge zpo3a — He uydecHbuLiL npupoOHbLiL
CNeKmakKJsb, 3a KOMOPbLM Mbl C 60CXUULeHUEeM HabL0daem U3
HaldexHH020 YKpbimus 6 0ome Uuiu MauluHe, 3amaus 0bvlxaHue
u ecemu pubpamu ouyw,ai, Ha KAKOU NPEeKpacHoll niaHeme
MbL Heugem?

YV 6030ywnoil obor0uKku Hawell 3emau 6 3anace ecmbv ue-
JAblil apceHa. 6nevamJaiaiouwux mpioKo8, KOmopulMu OHA NO-
mpsacaem Haule 6000padcenue uru He Ha wymry nyzaem. O He-
Komopblx u3 Haubosee 3anOMUHAIWUXCS Mbl PACCKANEM 6
amoti 2aase.
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Cepble Tyun coOMpPAIOTCs HAa TOPUBOH-
Te II0 Ty CTOPOHY o3epa. X BepxHUe
Kpasi eIe OCBeIleHbl COJHIeM, HO
OJMKe K HU3Yy OHM CTAHOBATCA BCE
remHee. CTouT moHabJII00aTh 38 HUMU
HEKOTOpoe BpeMsdA, UTOObI YBUIETh,
KaK WX BepxXHAA, CBeTJIasd, 4YacThb
MMOIHUMAaeTCA BBEPX, KaK OHU TIpO-
MO3IATCS APYT Ha Apyra Bce BBIIIEe U
BeInIe. [Toxoske Ha 3aKUIIaHue BOABI B
KacTpiojie — TOJIBKO B 3aMeIJIEHHOM
noBTope. TemMHass creHa 00JaKOB IIO-
CTEIIeHHO HaJABUTAeTCA, 3aKPbIBAeT
COJIHIIE, M B PAJOCTHOE HAaCTpPOeHUe
JKapKOTO0 JIETHEro MHsS BHE3AITHO BPHIBAETCS HEUTO YI'POYKAIO-
miee. V3nasieka moHOCATCS mepBble packaThkl rpoma. Ha osep-
HYIO TJIafb HAJIeTaeT BeTep, B3ALIMAIOIINNA HEOO bIIINe BUXPHU
¥ OKpaIlIuBaOIUA BOAY B UepHBIA 11BeT. CUTHAJIbHBIE MAAUYKH
nopeayupeskaaoT o mrropme. MosHUM paspes3aioT He0O, mociie
Yyero mOYTH cpasdy Irpoxoder rpom. BeTep mouTu cTux, 3aTO 370-
POBO IPUNYCTUJI TOKAb, a TO U T'PaJ.

MHe yacTo ZOBOAMJIOCH HAOJIOIATH 3a I'PO30H C POAUTEJb-
CKOro OaJIKoHa: TO OblJIa MOs JIOJKa B maprepe, U3 KOTOPOU
0003peBaJs mpocTophl BomeHcKkoro o3epa. YBUIeHHAs ¢ OJIM3KO-
r'0 PAcCTOAHUSA I'po3a — BIIEYATJISAIOIIEE 3PEJIUIE, PasbIirPaH-
HOoe camoim nmpupoxnoii. IIpu Buge cBepKamoIUX MOJHUNA U Tpe-
CKYYHMX pacKaTaxX rpoMa 4YeJIOBEK UyBCTBYeT ce0s MeCUMHKOM.
I'possl GosATCSA MHOTHUE JIOAW, MHOTHE AOMAIITHUE JKUBOTHBIE.
PanbIiie rpo3y BocIpuHUMAJIN KaK 3HaK 00KeCTBEHHOT0O I'HeBa.
I peBHIE repMaHIIBI BepUJIn, 0y 1T0 3T0 60T TOp KOJIOTUT 3€MJTIO
CBOUM MOJIOTOM.

depmepsl He CIAUMIIKOM PAAYIOTCSA I'Po3e — B KOHIIE KOHITOB,
rpaj MOXKET IMOOUTH MX ITOCEBBI. A BOT CeP(IUHTUCTHI 000KAIOT
IPeArpPO30BbhIe BOJHBI M HOCATCS II0 HUM C OeIlleHO¥ CKOPOCThIO,
YTO, KCTaTU, OTHIOAL He 0e30I1aCHO: KOTa HaJBUTaIOTCA I'POM U
MOJIHUU, HY»KHO CPOYHO BBIUTH 13 BOAbI. O TOM, UYTO TauT B cebe
rposa, MbI erie moroBopuM. CHauajia gaBaiiTe pasdoepeMcs, UTO
9TO 3a sIBJIEHWE U KaK OHO BO3HUKAET.
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OTKypa npu rpose
BO3HUKAIOT FPOM U MOJTHUN?

JIro6oMy peOeHKYy M3BEeCTHO, UTO Ta-

Koe rposa: rposa — 3TO Korja B HeOe

CBEPKAIOT MOJHHUU U I'POXOYET I'POM.

Monanusa — ©TO 3JIeKTPUYECKUM

paspan, HCKpa, IIPOCKaKuUBarolas

MeXKJIy Tydel U 3eMHOU ITOBEPXHOC-

ThIO WJIW ABYMA TydaMu. SHaMEHU-

TBIM MCCJeqOoBaTeJ b IIPUPoAbl BeH-

mxamMuH POpaHKJINH OOKasajl 3TO B

1752 r., Korga BMecTe CO CBOUM ChI-

HOM 3allyCTHJI B HIOJHUMAIOIINECS

I'PO30BbhIe 00JIaKa BO3AYIIIHOTO 3Med.

Emy ymasoch mponyCcTUTB IO IITHYPY

3Mesd 3apAl W TaK HadJeKTPU30BaThb

MeTaJJINUYeCKUU KJIY Ha APyroM

ero KOHIIe, YTO TOT ChIDaJ HCKpa-

mu. OnacHblli sKcunepumenT! Ecau 6

B 3Med yAapuja MOJIHUSA, y4YeHBIU,

CKOpee BCero, IIPoCTUJICcA ObI ¢ :Ku3HbI0. Halifa cBoeMy OTKPBI-
TUIO IPaKTUYECKOe IIpuMeHeHe, @PaHKJIUH TYT K€ COOPY AU
TPOMOOTBO/I, YCOBEPIIIEHCTBOBAHHbIE BAapPUAHTHI KOTOPOTO IIO
cell IeHb CTOAT HAa MHOTUX 3JaHUAX. ' POMOOTBOJ IdeJiaeTcs u3
MeTaJLjIa ¥ BO3BBIIIIaeTcA Ha Kpbllnel 3tanuda. OH npuTAruBa-
eT K cebe 1 YBOAUT B 3eMJII0O MOJTHUIO, KOTOpasd — IOHaau OHa B
JIOM — IIpHUHecJa ObI HeMaJbIi yIIepo.

AJIEeKTPUUYECKUHA TOK COCTOUT M3 BJIEKTPOHOB. ITO MaJIeHb-
KUe, OTPUIlATEeJIbHO 3apAKEeHHbIE YaCTUIILI, BPAIlalOI[ecsd BO-
KPYT HOJOMKUTEJIHHO 3apAKeHHOTOo Aapa aromMa. B ToMm umcie
9JEKTPOHBI €CTh U B TyduaX. Bo BpeMs I'po3bl MOJOKUTEIbHBIE
U OTpUIlATeJIbHbIE 3aPAAbI PA3HeJIIIOTCA: BePXHAA YacTh TyUU
IIpUTATruBaeT 4aCTHUIIblI C IIOJOMKHUTEJIbHBIM 3apaAJOoM, a HHMMK-
HASA — C OTPUIATEeJbHBIM. TaK BO3HUKAET dJIEKTPUUYECKOe Ha-
npsKeHNe: cCBoeoOpasHasa cuja IPUTAKEHNA IJIS 3JIeKTPOHOB,
KOTOpasA CTAHOBUTCA TEM CUJIbHee, ueM 0OJIbIlle pa3HUIla B 3a-
panax. Korga Hanps:KeHMe CTAHOBUTCS CJAUINKOM OOJIBIITHM,
OHO pa3psKaeTcs BCHBIITKON MOJHUM. Tak Ke KaKk HaIpsKe-
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HUE MeXXy OpaTbAMU W CECTPAMU IIOPOM BBIJIMBAETCS B IITYyM-
HYyI0 ccopy! XoTsa HeT, coBceM mo-Apyromy. Hampsa:keHue Mex-
Iy TIOBEPXHOCTHIO 3eMJIN U Tyuell MoXKeT 1oxoauTh 10 100 muau
BOJIBT, II0 cpaBHEHMIO ¢ KOTOopbIM 220 BOJIBT, CIpPATAHHBIE B
po3eTKe, — KaIllJIsd B MOpe.

Kaxum oOpasoMm sapanbl pasgesasioTcda BHYTPU TI'PO30BOI
Ty4M, TOKA HEM3BECTHO. ICHO TOJBKO, UTO AEJATCA OHU M3-3a
CTPEMUTEJIbHBIX MOPHIBOB BETPA M BO3HUKAIOIIETO KaK CJem-
CTBUE TPEHUS BHYTPU TYUMU.

CamopgenbHble MOJIHUM

HaoynTte BO3OYLUHbLIM WAPUK 1N NOTPUTE €ro O LWepcTaHon ceutep. Ha
LLapuKe OT 3TOro o6pasyeTcs aneKTpuieckmini 3apsa. Tenepb nonoxure
LLIapuWK B CTa/IbHOW AypLuiar, CTOALWNNA HA CyXOM CTekJIe (419 N30aaumm).
Ecnu menneHHo nogHOCUTL nasnew, K aypLunary, Mexay HUMU NPOCKOYUT
nckpa: MMHN-MONHMA! B TEMHOTE ee faxe MOXHO PaCCMOTPETb.
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AJIEeKTPUUYECKUH 3apA OT TPEHU S
MOKHO HOJYYUTH CAMOMY: €CJIHU II0-
TepeThb KYyCOK IJIaCTMACChI O IIIEPCTS-
HON CBUTEP, HOABATCA MaJIeHbKUE
NCKOPKU. VIMEeHHO I03TOMYy, KOTrIa
CHUMAaellb CBUTEP, WHOTIA CJABLIIIIUT-
csA IOTPeCKUBaHUE.

Bo BpeMsa rpo3bl MOJHUS ITPOJIE-
TaeT II0 TaK Ha3bIBaeMOMY pPas3pPsm-
HOMY KaHaJy, TOJIIWHA KOTOPOTO
cocraBjgeT okojso 1 cm. Paspamubri
KaHaJ IpouepuuBaeT 3Ursaroodpas-
HBIA HJUW pPa3BeTBJIEHHBIA KOHTYP
MeXKAy Tyuen u 3eMJielt Il MexIay
IByMsa TyuyaMu. Bo3gyx BHYTPU Ka-
HaJla HarpeBaeTcd A0 HEBEPOSATHOU
reMmnepatypel — 30 000°C. 910 B
OATH pas ’Kapue, 4eM Ha II0BEePXHOC-
Tt CosaHita! PackaseHHbIe 4O TaKOU
CTeIleHU I'a3bl CBETATCSA, II03TOMY MbI
U BUAWM MOJIHWIO. ¥ Aap TOKa AJIUT-
cA JIUMIL JOJII0 CeKyHabl. HacTo He-
CKOJIBKO Pa3pdANOoB CJIenyIOT APYT 3a
IPYroM IO OJHOMY pa3psAgHOMY Ka-
HaJIy, II03TOMY KaKeTcd, OyATO MOJI-
HUSA MepIiaer.

I'pom Toxe BO3HUKAaeT OT pe3-
KOTo HarpeBaHHUs Bo3ayxa. Bosmyx
MT'HOBEHHO pas3perKaeTcsd W HauuHa-
eT KoJyiebaThCcAa — TaK JKe KaK KoJeo-
JeTCA PacKadmBaIOMIUUCA KOJOKOJI.

3BYKOBBIE BOJIHBI — 3TO

BeIb JIUITH KOJIeOaHU s IIJIOTHOCTY BO3yXa.

3BYK pacmpocTpaHsaeTcs co ckopocThbio 330 m/c, T. e. IIpu-
MEpHO 3a 3 C IIPeooJIeBaeT KUJIOMETP. ITO JOBOJIBHO OBICTPO,
HO CBeT ABUIKEeTcs ropasmo ObicTpee. CBeT 3a OAHY CEKYHIY
cmoco0eH ceMb pas 00JieTeTh BOKPYT 3emuu! [TosTomMy MoTHIIO
MbI BUAUM IIOUTHU B CAMBI MOMEHT Pas3psAga, a TPOM CJIBIIITIM
Cc HeOoJbIINM OIlo3maHuneM. Eciiu mocuuTaTb, CKOJIBKO CeKVH]
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MIPOIILJIO MEXKAY BCHBINIKOM MOJHUU U YAAPOM I'poMa, a IIOTOM
OOoNeJNTh Ha TPU, MOKHO Y3HATh, B CKOJBKHUX KHUJIOMETpax
BCOBIXHYJIA MOJIHUA. Eciiu mipormyio menbIe 15 ¢, 9T0 o3Havuaer,
YTO MOJIHMS CBEPKHYJIa He Jajiee YeM B 5 KM, U Bbl HaXOIUTECH
B 30HE OIIaCHOCTHU, Ky/Ia MOKeT YAaPUTh CIeNYIOIas MOJIHUA.

Kak Ha HeGeCHOM KyxHe CTpSanaioT rpo3y

IJisi TPUTOTOBJIEHUSA HACTOAIIEH T'PO3BLI IIPUPOJAE HYKHO TPHU
cocTaBAAOINUX. Bo-TIepBbIX, BOAAHOM’ map (T. e. BJIa’KHBINA BO3-
IyX) y IMOBEePXHOCTHU 3eMJin. Ilap — 9TO AyX Irposbl, 3 KOTOPO-
ro OHAa UepraeTr dHepPrui. Bo-BTOPHIX, ¢ YBEJIUUEHUEM BBICOTHI
BO3AYX JTOJI’K€H 3HAUUTEJIbHO OXJAKIATHCA, T. €. Y 3eMJIU OH
IOJI3KEeH OBITH TOPas3a0 TeIljiee, YeM Ha BbICOTE HECKOJBKUX KU-
JIOMEeTpPOB. B-TpeTbux, UTO-TO MOJKHO HANIPABJATH BJIAYKHBIN
BO3yX BBEpPX.

Torma mpomcxoauT yBJEeKaTeJIbHAsA IeNHad pPeaKIusd: ITy-
3LIPH BJIAKHOT'O BO3AyXa IMOAHUMaeTcs BbImie. IlomHuMAasCh,
OH OCTBIBAET, MOCKOJIbKY JaBJeHNe CTAHOBUTCA MEHbIIIe, a BO3-
nyx — paspesxkenHee. O0OpaTHbIN 3(h(PEeKT 3HAKOM TE€M, KTO XOTh
pa3 HaKauyuBaJI IMTUHBI HACOCOM: KOTJA BO3AYX CKHUMAIOT, OH
HarpesaeTrcsa. XOJIOAHBIN BO3AYX C TPYAOM yAepP:KUBaeT map —
YacTh IIapa CTAHOBUTCA JKHAKOOOPA3HOM M coOmpaeTcs B Ka-
neabpku. Tak obpasyroTcs odsaka. Korga map cTaHOBUTCS MKU -
KOOOpa3HbIM, BLICBOOOKIAETCS TEILJI0O — W Hao0OPOT, UTOOLI
BOJIa HaYaJia UCTIapAThCs, HaJI0 COOOITUTE el TeILJIO, Pa30TPEeTh.
Temnsao — 2T0 ogHA U3 (POPM SHEPTHUU, 4 SHEPTUA COXPaAHIAETCS
Bcer[a, HUKOrga He 1cues3asi, a JUIIb u3MeHss cBou popmbI. OO
STOM MBI eIlle TOTOBOPUM B CJIEAYIOIIEl TJIaBe.

IToxa ke BepHeMcCA K IIOJHUMAIOIEMYCS BO3AYXY: OCBO-
0OKIeHHOEe U3 Iapa TeILIO JejJaeT HOAHUMAIOIIUNICA BO3IYIII-
HBIN Iy3bIPh TEIJee, UeM BO3/IyX BOKPYT, — a 3HAYUT, U JieTue.
Baarogaps sToMy my3bIphb JIETUT IPSIMO BBEPX: KaK BO3AYIITHBIN
IIapUK, TOJbKO 0e3 06osouKku. Emie 6oJbIie mapa mpeoopasyer-
cs B KalleJbKU, BBICBOOOJKIaeTCs elnle OOJIbIIe Telljia, 1 BO3AYX
IOJHUMAaeTcs Bce ObICTpee — IIOKa He KOHUUTCSA map. BoT mo-
yeMy MbI Ha3BaJIX Iap AYXOM I'DO30BOII KYXHHU, M3 KOTOPOTO Ta
yepmaetT sHepruio. Tak Bo3ayX HAUMHAET OypPJIUTh: BO3AYIITHBIE
Oy3bIpU U 00JaKa OBICTPO TAHYTCS BBEPX.
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MonbiTKa N300pa3nTb rPOM

3acbinbTe B BO3AYLUHbBIN LWAPUK C MOMOLLbIO BOPOHKN HEMHOIO MYKU Y
HanynTe ero. OTonamTe OT CBOEro apyra kak MMHUMyM Ha 200 wwiaros.
MpoTKHUTE WapuK nronkon. Baw gpyr cHayana yBnamnT 061a4ko MyKU 1
JINLWb NOTOM YCJIbILLNT XJTIOMNOK.

Kpome rpoma m MOJHUHA BO3HU-
KaeT U CUJbHBIA JOXKIb, IIOTOMY UTO
MHOJKEeCTBO 00pa30BaBIINXCS Kalle-
JEeK PaHO WU IIO3AHO YCTPEeMATCS
Ha 3emJyio. Ho mpexxme OBICTPO IIOJI-
HUMAIOIUNCA BO3AYX YVHOCUT UX Ha
TaKle BLICOTHLI, YTO MHOTAA OHU Jie-
IeHeloT. 3ajieileHeBIIne KalleJbKH,
CBIILJIIOII[MeCS Ha 3€MJII0, Ha3bIBAIOT-
ca rpagoM. B peaxux ciaydaax rpa-
IUHKKJ MOT'YT CTAHOBUTLCS IO OIIac-
Horo OosabmmmMu. Camasa TaKesas
13 Korga-jIn0o maJgaBIINX HA 3eMJIIO
BecuJia 759 r, a ee fuaMeTp COCTaB-
aan 14 cm — »sTaKas HeOOJIbIIasd
neiabka. A gertom 2006 r. B razerax
HOABUJIOCH COOOIIeHne, 4To B XOp-
BaTHH IPaJioM IepeduJjo eIy oTa-
py oBen. MHorga m Kaiim JeasaHOKR
BOJBI, IIaaroIre ¢ He6a, JOCTUTAIOT
TUTAHTCKUX pas3MepoB. OTO TI'pagu-
HBI, pacTaAaBIIINeE II0 ITYTH Ha 3€MJIIO.
MeTeopojsioru — TaK Ha3bIBAIOT
YyUeHBIX, KOTOPbIE M3y4YalOT IIOTO-
Iy, — Pa3JnvaioT pasHbIe BUAbI I'PO3
B 3aBHCHUMOCTHU OT TOT'O, UTO 34CTABJIAET BO3AYX IMOAHUMATHCS.
TerroBbIe IPO3bI UAIlle BCETO CIIYUYAIOTCS JIeTOM, JHEeM HJIU Be-
yepoMm. CoOJIHIIE CHJIBHO PasorpeBaeT BO3AYX Y IIOBEPXHOCTHU
3eMJIM U HACBIII[AeT ero BJIaroii, UciapAsd BOAY, B pe3yJbTaTe
Yero MOAHUMAIOTCS ITY3LIPH TEILJIOTO Bo3ayxa. Pegkue sumuue
I'PO3bI 00PAa3yIOTCA TeM Ke CIIOCOOOM, TOJBKO HeOOXOAMMBI
mmepenaj TeMIepaTyp BO3HUKAET He 1M3-3a HarpeBaHUsA BO3ayXa



* [Touemy mmpomcxoauT cMeHa BpeMeH roga?

* [Touemy nyer Berep?

* Otkyna OepyTcs oOaka?

* Yto ciryunTcs, ecyiv BbI IIOIIajieTe B IPO30BOe 00J1aKo?
* Kak 1 moueMy BO3HMKAIOT MOIIIHBIE yparaHbl?

* MoXxeT jT1 YeJTIoBeK M3MEeHWUTDb KIVMaT?

OTBeTnl Ha IepeuncIeHHbIe BBIIIe U APYyIiie BOIIPOCHI
BBI HaviIeTe Ha CTpaHUIIaX STOV 3aMedaTeIbHOVI KHUIA.
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