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BB snzott waciiu . . .

DTa YacThb SIBISIETCS BBEACHUEM B Ty 00JaCTh (PU3MKHU, KOTOPasl OIMMChIBA-
eT nBuxkeHue. [IBukeHue oKpyxKaeT Hac MOBCIOMY, M, K CUaCThIO, 3Ta 00-
JIAaCTh (DUBMKHU SBISIETCS OMHOW M3 CaMbIX MPOCThIX. PUBMKKU HAYYUIIUCH
TMPEBOCXOIHO U3MEPSTh U MpencKa3biBaTh MapaMeTpbl aBrxeHus. C mo-
MOILIbIO BCETO HECKOJbKUX YPAaBHEHUI YMTATEJb JIETKO CMOXET CTaTh Ha-
CTOSILLIUM Ma>3CTPO IBUXEHUS. YPaBHEHUS B 3TOM YACTU JEMOHCTPUPYIOT
MPUHLMIIBI GU3UKK B OKpYXarolleM Hac Mupe. BcTaBbTe B HUX peabHbIe
3HAYEHMSI, U Bbl CMOXETE BBIMOJHSATh BBIYUCIEHMS, KOTOPbIE U3YMST Ba-
IIMX JPpYy3Ei.
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Kak ¢ noMmowbio GU3UKN NOHATD
HawW Mup

B omoli 2uaabe. ..
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OmnpenensieM MecToO (DU3UKHU B HAIlIEeM MUPE

2Kmem Ha TOpMO3a

VYrpapnsieM OKpyXaloluMy HaC CUIaMU U SHEpTUeit

CorpeBaeMcsi ¢ TEpMOJAMHAMUKOMN

3HaKOMMMCS C QJICKTPUYECTBOM U MAarHETU3MOM

JlomaeM rosioBy HajJl caMbIMU TPYAHBIMY MIpoGieMaMu GUUKI

M3UKa — 3TO HaykKa MpOo Bac M OKpyXaroliuii Bac MUp. Bo3MOXHO, BBl CUMTaETe ee
00y30if, T.e. HEMPUITHBIM 00513aTEILCTBOM, KOTOPOE HaKJIaabiBaeT Ha Bac IIIKOJA
WY YHUBEPCUTET, HO 3TO COBceM He Tak. Pu3mka — 3TO HaykKa, KOTOPYIO Bbl HAUMHAeTe MOo-
CTUTAaTh Cpasy ke Mocje POXKIACHMUS.

Huuto He MOXeT HaxOAUThCS BHE (pU3UKU, (pr3MKa — 3TO BceoobeMItoliast Hayka. M3yJas
pa3Hble aCNeKThl MUpa MPUPOIbI, Bbl COOTBETCTBEHHO M3ydyaeTe pa3Hble pa3nenbl GU3nKu: hu-
3UKY ABWXKYIIUXCS OOBEKTOB, NEHCTBYIOIIMX CHUJI, DJEKTPUUYECTBA, MarHETU3Ma, MPOIECCOB,
MPOUCXOMSIIIIUX CO CKOPOCThIO OJIM3KOM K CKOPOCTU CBETa, M T.I. DTM U MHOTHE IPYTHE TEMBI
MOAPOOHO paccMaTPUBAIOTCS B JTaHHOW KHUTE.

dusrka okpyxXaer Jrofell C MX MePBbIX MOMBITOK OLIYTUTh OKPYXKAIOIIUN MUp.
CaMo ciioBo “¢pu3uka” MPOUCXOAUT OT IPEUeCcKOro CjIoBa, KOTOPOE O3HayaeT
“mpupoma”.

Uio usynaem pusura

Hab6nronas 3a okpyXarolM Hac CIOXXHBIM MUPOM, MOXKHO 3aMETUTh MHOXECTBO IMPOUCXO-
Jsuyx rnpoieccoB. CoHIIE CUSIET, 3Be3Ibl MEPIIAIOT, TAMIIOYKH CBETAT, MAIIMHBI €AyT, MPUH-
Tephl MeYaTaloT, JIOAU XOIAT MEIIKOM U 34T Ha BeJTOCUIIeaax, peku TeKyT u T.4. [Ipu Oonee
BHUMATEJbHOM M3YYEHUU 3TUX MPOIIECCOB HEM30EXKHO BO3HUKAET MHOXKECTBO BOITPOCOB.

v

v
v
v
v

Kax Mb1 Bunum?

[ToueMy MBI TeTIBIEC HA OLILYTIH?

M3 yero cocTout BabIxaeMblii HAMU BO3IYyX?

[ToueMy MBI coCKaTb3bIBa€M BHU3 110 3aCHEKEHHOMY CKJIOHY?

Kaxk yctpoeHnbl cusiomne Houblo 3Be3nbl? Mnm 310 miaHersl? [louemy oHu
JIBUXKYTCSI?



Kak yctpoeHa aTa Kpolika nsuin?
CyuiecTBYIOT U HEBUAMMbIE HAMU MUPbI?
Yro Takoe cBeT?

IMouemy onesina corpeBatoT Hac?

W3 gero coctout BeliecTBo?

LS NEE N N NN

UTto TpoM30iiIeT, eCcaM TPUKOCHYTHCA K JIMHUU BBICOKOTO HaIpPSIKeHUs?
(OTBeT Ha 3TOT BOIIPOC BaM, KOHEYHO, XOPOIITO U3BecTeH. Jlaxke Takoe orpaHu-
YeHHOE 3HaHWEe OCHOB (PU3MKH TTOPOI MOXKET CITACTH KU3Hb. )

®dusnka — 3To 0cOO0Tr0 Poja MCCIEAOBAaHME MUPA U TIPUHIIMIIOB €r0 YCTPOWCTBA: OT CaMbIX
OCHOBHBIX (KaK, HallpuMep, 3aKOHOB MHEPLIMU, COIIACHO KOTOPBHIM TaK TPYAHO BPYYHYIO CIABU-
HYTb C Me€CTa HEMOJBILKHBIN aBTOMOOWMJIb) 10 0oJjiee 9K30TUYHBIX (3aKOHOB KPOILIEYHBIX MUPOB
BHYTPU 3JIEMEHTAPHBIX YaCTHU1I, KOTOPbIE SIBISIIOTCS (hyHIAMEHTAIbHBIMM CTPOUTEILHBIMU OJ10-
KaMM BelllecTBa). B cBoeii ocHOBe (hr3rKa 0XBaThIBaeT BCE, UYTO MbI 3HAEM O HaIlleM MUpE.

Haduwgaen sa glumymunuca odserranu

Hexkoropsle Haubosee pyHaaMeHTaIbHBIE BOTIPOCHI 00 YCTPONCTBE MUpa CBSI3aHBI C JBU-
JKEHUEM O00BEeKTOB. 3aMeUIUT JIM CBOE NIBVDKEHUE KaTSIIMICS BaM HAaBCTpe4y OTPOMHBIN Ka-
MeHb? Kak ObICTpO HYXKHO JBUTAThCS, UTOOBI M30eXaTh CTOJIKHOBeHUs ¢ HUM? (CeKyHI0uKY,
ceifyac $ MOACYUTAIO HA KAJIbKYJSITOpE...) JIBrXeHue ObUIO OHOM U3 MEPBbIX TEM UCCIIEI0Ba-
HUIi, KOTOPBIMUA U3[aBHA 3aHUMAJIUCh (PU3UKHU U TIBITAIUCH TIOJYYNUTh YOeIUTETbHbIE OTBETHI
Ha CBOM BOIIPOCHI.

B yactu I aToit KHUTK paccMaTpuBaeTCsl NBUXKEHUE Pa3HBIX OOBEKTOB: OT OWJIbSIPIHBIX Il1a-
POB JI0 KeJIe3HOJAOPOXHBIX BaroHOB. [IBukeHUe sBisieTcs (hyHIaMEHTaIbHBIM SIBJICHUEM Ha-
1Iei XU3HW M OJHUM UX TeX SBJIEHWI, O KOTOPBIX OOJIBIIIMHCTBO JIOJEH 3HAET JAOCTaTOYHO
MHoOTO. JloCcTaTOuHO HaXXaTh Ha Menajib ra3a, i MalllMHa MpUIeT B IBUXKEHUE.

Ho He Bce Tak mpocto. OnrucaHue MPUHLMIIOB IBVKEHUS SBJISIETCSI TIEPBBIM I11aTOM B T10-
HUMaHUN QU3MKU, KOTOPOE TIPOSIBIISIETCS B HAOMIOACHUSIX M UBMEPEHUSIX U CO3MaHUU MBICJICH-
HBIX 1 MaTeMaTUYECKUX MOJIEIeil Ha OCHOBE 3TUX HAOJIONEHUN U M3MEPEHUIA. DTOT Ipolecc
He 3HaKOM OOJIBIIIMHCTBY JIOJIEH, U UMEHHO JIJIsI TaKUX JIIOJIeil TIpelHa3HaueHa KHUTa.

IIpocToii, Ha TIEpBBIN B3IV, TIPOLIECC M3YYEHUST IBUKEHUS SIBJISIETCSl HadyajioM Havai. Eciu
BHUMATEJIbHO TTPUCMOTPETHCS, TO MOXKHO 3aMETUTD, UTO peaibHOE JIBMKEHUE TTOCTOSTHHO MEHSIET-
cs1. B3misiHUTE Ha TOpMOXEHME MOTOLIMKIIA y cBeTodopa, Ha MafeHue JJUCTKA Ha 3eMJII0 U Mpo-
JOJDKEHME ero JIBVDKEHUS TIO[ IECTBUEM BeTpa, Ha HEBEPOSITHOE ABVXKEHHME OWITbSIPIHBIX 111apOB
ocJie 3aMbICIOBATOro yaapa Macrepa.

JIBU>KeHUE TIOCTOSTHHO MEHSIETCS TION JNEHWCTBUEM cuabl, O 4eM OyleT paccKa3bIBaThCs
Byactu [I. Bce MBI MTOHEMHOTY 3HaeM OCHOBHBIE 3aKOHBI TIPWJIOKEHUS CUJI, HO MHOTIA ISl UX
MPaBWIBHOTO U3MEPEHUsI HY>KHO 00J1aaTh OoJiee 00IMpPHBIMU 3HaHUsIMU. MHaue roBops, st
9TOTO TpeOYeTCsl HACTOSIUM (PU3UK, KaK BhI.

Tozeomaen snepzuro orpyz nac

IIpumepsl Ipyrux NposIBICHU (PU3UKKM HUKOTAA He TPUXOIMUTCS TOJTO MCcKaTh. Kaxkmprit
JIeHb Ha IOporax MPOUCXO/ISIT aBAPUU aBTOMOOUJIEH, IBUXKYIIIUXCSI C OTPOMHBIMU CKOPOCTSIMH.
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bnaronaps 3akoHaM ¢u3uku (a TouHee, 3aKoHaM ¢u3uku u3 yactu I11 3Toit KHUTK) MOXHO
BBITOJIHSITh BCE HEOOXOAMMBIE U3MEPEHUS U TIPe/ICKa3aHus, YTOObI U30eXaTh TAKUX HENPUSIT-
HBIX cuTyaluii. YTOOBI BHE3aITHO OCTAHOBUTL OBICTPO IBMXKYIIMICS aBTOMOOWIb, TpeOyeTcs
MHoro 4yero. Ho veco umeHHo?

Bot Korna ajisg onucaHusi IBUXEHUS OObEKTOB HAaM MOTYT MPUTOIUTHCS MPEACTaBIEHUST 00
WX 9HEPTUM U UMITYJIbCE. DHEPTUsl ABVMKEHUS Ha3bIBaeTCsl KuHemuyeckoll. [loMHUTE, 4TO Korna
Baillla MalrHa 3a 10 ¢ ycKopsieTcst ¢ MecTa 10 cKopocTu okosio 100 KM/4, To oHa mpuobOpeTaeT
JIOCTATOYHO MHOTO KUHETUYECKOI SHEPTUU.

Otkyna OepeTcs KuHeTHuyeckas sHeprusi? Henb3ss ckazaTb, 4TO HUOTKyHda, MHA4Ye HaMm
He MPUXOAWIOCH Obl 3a00TUTHCS O LIeHe Ha ToruInBO. [1oTpebIisisi TOMIMBO, ABUTaTelb aBTOMO-
OMJISI COBEpIIAeT pabomy Mo yCKOPEHUIO aBTOMOOKJIS.

Paccmotpum apyroit nmpumep. JlomycTuM, 4TO BaM HYKHO 3aTallMTh MMAHUHO B CBOIO HO-
BYIO KBapTUPY Ha LIECTOM 3Taxe. B 3To camoe BpeMsi CTOUT CHOBa BCIIOMHUTb O (hU3UKE, 1OC-
TaTh KAJIbKYJISITOP U MOACYNUTATH HEOOXOAMMYIO JUIsl 3TOTO paboTy.

IIpu nepeMenieHMY MMAaHWHO BBEPX MO CTYNEHSIM OHO IPUOOPETAET HOMEHUUANbHYIO IHEPSUIO,
TOCKOJIbKY BaM MPUXOIUTCS COBEPLIATh padOTy MO MPEOJOJICHUIO CUJTbI TPAaBUTALIUY.

Hormyctum, 4To, K BeM4yailllieMy COXaJIEHUIO, BallIMM COCEsIM He TTOHPaBUJIOCH Ballla Urpa
Ha MMaHWHO 1 OHM BBIKMHYJIM €ro B OKHO. YTO B TakoM cityyae npousoiaer? B mporiecce name-
HUS B TPaBUTALIMOHHOM T0Jie 3eMJIM MOTEHIMalbHasl SHEPTUsl MMAaHUHO Mpeodpasyercs B KU-
HETUYECKYI0 DHEPTUIO, T.€. SHEPTUI0 IBWXKEHUSI. DTO OYeHb MHTEPECHBIN i1 HAOIIOAEHUS
Mpolecc, B X0Je KOTOPOTO MOXKHO OLIEHUTh (DMHATBHYIO CKOPOCTh JBUXXEHUSI TTMAHWHO B MO-
MEHT CTOJIKHOBEHHUSI ¢ TpoTyapoM. He yHbIBaiiTe, MpemabsBUTE COCEsIM CUYET 3a MUAHUHO
U cOeraliTe B MarasuH 3a yIapHOil yCTaHOBKOIA.

Tlorynaen ygobosscrizbue
ot tenaobeorx npoueccol

Teruto 1 XoJo[ SIBJISIIOTCS HEOThEMJIEMbIMU KOMIIOHEHTAMU MOBCEIHEBHOM XU3HU, a MOTO-
My (pu3MKa U B 3TOM OTHOILEHWUU COMPOBOXAAET HAC U JIETOM, U 3UMOii. JloBOIUIOCH JIU BaM
BUAETHh KaIlJId KOHICHCUPOBAaHHOI BJIaTM Ha CTaKaHE C XOJIOAHOW BOAON B TEIUIOM KomHaTe?
Teruble mapbl BOIBI B BO3AYXE PE3KO OXJIAXIAIOTCS MPU COMMPUKOCHOBEHUM C XOJOAHBIM CTa-
KaHOM M KOHJIEHCUPYIOTCS Ha HeM, o0pa3ys Karnejabky Boabl. [lapbl BOIbI TAKUM 00pa3oM re-
penaloT CBOIO 3HEPIUIO XOJOIHOU BO/IE B CTaKaHe, KOTOpasl MOCTENEHHO CTAHOBUTCS BCE TeTl-
Jiee U Teriee.

HMMeHHO mepmoduramuke TIOTHOCTBIO TIOCBsIIEHa YacThb IV 310it KHUTH. C MOMOIIIBIO TEpMO-
JUHAMUKUA MOXHO OIPENENNUTh, CKOJBKO TEIUla M3JIy4yaeTcsl HalllMM TEJIOM B XOJIOAHBIN JEHb,
CKOJIBKO MEIIOYKOB JIbJIa HY>KHO ISl OXJIAXKAEHUS XepJia ByJKaHa, KakoBa TeMriepaTypa NnoBepx-
Hoctu CoJTHLIA U 1IaTh OTBET HA MHOTHUE APYTHE BOIPOCHI, CBSI3aHHBIE C TEIJIOBOM SHEPTUEH.

®dusrka He OrpaHMYMBACTCS TOJILKO Halleil IuiaHeToil. ITouyeMy KOCMOC XOJIOAHBIN?
OH NpakTUYECKU MYCT, TAK MTOYEMy e OH CTaJl TAKUM XooAHbIM? [1ouTu Bce Terio B KocMoce
pacnpocTpaHsieTcsl B BUJE M3JIyYEeHUS U TOJIbKO OYEHb MaJlasi ero 4acTb BO3BpallaeTCsl Ha3ajl.
B 00b1uHOI OKpy»Karlleil Hac cpele Bce 00BEKThl M3y4YaloT TEIUIO U ITOIJIONIAI0T TeIUIO APYT
npyra. Ho B KocMoce Terio mpeuMyliecTBEHHO U3/1y4yaeTcsl, U MOTOMY BCE OOBEKTHI MPEeUMy-
1LIECTBEHHO OXJIaXIAI0TCS.

W3znydeHue Teria — 3TO TOJbKO OIUH 13 TPeX CIIOCOOOB MepeHoca Teria. bosee moapooHo
pa3HoOOpa3HbI€ TEIUIOBBIE IPOLIECChl, Oyab To Terio oT ColHIa WM OT TPpeHUs OOBbEeKTOB,
onuceiBatoTcs B yactu IV a1oit KHUTH.
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Uzhaen c sapagann u marnumasu

ITocne oBnageHUs1 OCHOBHBIMM 3aKOHAMM BUAMMOTO MUPA ABUXKYIIUXCS OOBEKTOB U CKPBI-
TOTO MHpa pabOThl M IHEPTMU MOXKHO OyleT MpUCTYNaTh K U3YyYEHUIO elle Oojiee 3aramouHbIX
00beKTOB. B yactu V uurtarenio mpeiaraercsl 3arfsiHyTh B TaliHbI €1lle OJHON YaCTW HEeBUIM-
MOT0O MHUpa — 3JIEKTPUYECTBa U MarHeTH3Ma.

,3}“""‘50% HeiicTBue dJeKTpUYECTBA M MarHeTM3Ma MOXKHO ITOYYyBCTBOBaTb HE TIPSIMBIM,
o0, a TOJIbKO KOCBEHHBIM 00pa3oM. KoMOMHUPYS 2J1€KTpUYECTBO U MarHETU3M, MOX-
HO Te€HEpPUPOBaTh CBET, KOTOPBIN JIEXXUT B OCHOBE BUIMMOCTM Mupa. CBoiicTBa
R CBETa M €ro MoBeAeHUE MPU B3aUMOIEUCTBUU C JIMH3aMU U IPYTUMU OOBEKTAMU
OIUCHIBAIOTCS B YacTu V.

Bonbirag gacts (l)I/ISI/IKI/I CBA3aHa C HECBUAWMbBIM OKPYXKaloIUM HaC MUPOM. Camo BCIICCTBO
COCTOUT U3 YaCTHUL, KOTOPBIC IICPCHOCAT SJICKTPUICCKHE 3apsabl, a B CaMUX HacC co6paH0 HECBC-
POATHOC KOJIMYECTBO TaKUX 3apsAa0B.

le/l HaAKOIUICHUU 3apAa0B Mbl MOXEM HaOJII01aTh TaKKe ABJICHUS, KaK CTATUYECKOEC 3JICK-
TPUYECCTBO U BCIIBIIIKHA MOJIHUM. HBI/DKCHI/IG 3apAa0B IMPOABJIACTCA KaK IMPUBBIYHOC HaM 3JICK-
TPHUYIECTBO U3 PO3CTKU.

SJ'ICKT])I/I‘-ICCTBO, Kaxk 4acCTb (1)]43I/IKI/I, poABIACTCA U B MOJIHUU, U JIAMITOYKE. B aT0i1 kHUTE
IIOKa3aHO HE TOJIbKO, II€ MPOABIIACTCA, HO U KaK BEOCT cebst QJICKTPUYCCTBO. KpOMC TOrO,
31€CHh KPAaTKO OIMMCbIBAIOTCA IIPUHIIUIIBI pa6OTBI PE3NCTOPOB, KOHACHCATOPOB U MHAYKTOPOB.

JormoBumnca pemutive canse hizhygrste
3aqgaqu puiku

Jlaxke HauMHasl ¢ OYEHb MPOCTBHIX M CKYYHBIX BOIPOCOB (DUBMKM, MOXKHO OBICTPO MPUMATH
K CaMbIM 3K30TUYECKUM SIBJIEHUSIM U TpobjieMaM. B uactu VI npusenens 10 Hanbojiee MHTE-
pecHBIX (paKTOB U3 CHEUATBLHOM TEOPUM OTHOCUTENIBHOCTU DiiHIITeiHA 1 10 Hanbosiee MHTE-
PECHBIX ITPO6JIEM COBPEMEHHOM (DU3UKMU.

Ab0epT DUHINTEHH SIBISETCS ONHUM M3 HaubOoJjiee M3BECTHBIX M TaJAHTJIMBEIX (DU3UKOB.
JI711 MHOTHX JIFOJIEI OH SIBJISIETCS TUITMYHBIM T€HUEM, KOTOPBIA IMPEIIOXUI COBEPILIEHHO He-
OOBIUHBINA B3IJISL HA MIPUPOLY M 3alIsIHYJ B caMble TEMHBIE YTOJKM HAIIUX PEACTaBICHUIA O
MPUPOJIE.

Ho uro koHKpeTHO crenan DitHmrreitn? Yro o3HauaeT ero 3HameHuTas dhopmyra E=mc’?
O3HayYyaeT M 3TO SKBUBAJIEHTHOCTh MACChI U DHEPTUH, T.€. YTO MOXHO IMPeodpa30oBaTh BEIIECT-
BO B DHEPIUIO 1 3HEPTUIO 00paTHO B BemiecTBO? [la, KOHEYHO, O3HAYAET.

DTO JOBOJBHO HEOXUAAHHBIN (PU3NUECKUii (aKT, C KOTOPHIM HaM He MPUXOIUTCS CTAJIKU-
BaThCd B MOBCEAHEBHOM Xu3HU. Ho Ha caMoM jejie Mbl CTAJIKUBAEMCSI C HUM KaXIbli J€Hb.
JIJ1s1 TeHepalluK CBOETO TeTToBOro uanydeHus COJTHIIE TOJKHO edxceceKyHOHO TIpeoOpa3oBhIBATh
B HEpruio okoio 4,79 MiTH T BemiecTna!

CornacHo Teopur DIHINTENHA, ellie 00jiee CTpaHHbIE SIBJIEHUS ITPOMCXOIST IIPU JOCTIIKE-
HUU CKOPOCTH CBETA.

“TTocMOTpU Ha 3TOT 3BE3A0JIET”, — CKaXeTe BbI, SN Ha pakeTy, MPOJIETAIOIIYIO PAAOM
MOYTH CO CKOPOCTEIO cBeTa. — [10X0Ke, UTO BIOJIb HAMIPABJIEHUS ABMKEHUS OH CTaJl BABOE KO-
poue BO BpeMsl 3TOrO 10JIeTa, YeM B COCTOSTHUM TTOKOS.”

“Kakoii emie 3Be300JIeT?” — CIpocdT BallK Apy3bs. — OH IpoJIeTell CIMIITKOM OBICTPO, 1
MbI HIYETO He 3aMeTWIN.”
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“BpemMsi, n3aMepeHHOE Ha 3TOM 3Be3[0JIeTe, TeueT MeljIeHHee, yeM Bpems Ha 3emie. [1o Ha-
UM MepkaM TpebyeTcst okosio 200 jeT, 4ToObl TOCTUYb OaumxKalillieil 3Be3dbl, a 10 MepKaM
9KUIIaXa 3Be310JIeTa IoTpedyeTcs Bcero 2 roga.”

“Kak 310 moHsSTh?” — CIpOCST BCe.

dusnka okpyxkaeT Hac TOBCIOLY — B JIIOOOM M3BECTHOM HaM MecTe. XOTUTE MCIBITATh
CBOM BO3MOXHOCTH, TOTa (hU3uKa — MMEHHO TO, UTO BaM HYHO. B KOHIIe KHUTH Tepeyuciie-
HO HECKOJIbKO CaMbIX CJIOXHBIX TTPOOJIEM COBPEMEHHOMN (hM3MKK: BOBMOXHOE CYIIIECTBOBaHME
YPEBOTOYMH B MPOCTPAHCTBE U CTPOCHUE YEPHOI IbIPbI, KOTOpas MPUTITUBAET BCE, BKIIIOYas
CBeT. Y3HaiiTe 00 3TOM MO0OoJIbLIE U HacaaXAaiTech 3HAHUSIMU!
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