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AHHOTaAMSA

He HyXHO BepuTbh, Hy’)KHO TOJIBKO COTIOCTaBJISATh (PaKThl, YMNTAUTE
apyrue padoThl. B ap. paborax Kimouu ¥ 0OOCHOBaHHSA. DTO OYEHb
00BbEMHBIN MaTepHra KPaTko He OOBSICHUTb.

Kon Mmmnepruu 1313 u3BecTeH 1Mo MOMM BBIBOIAM KaK MUHUMYM
co BpeMéH crossHkd ManbTa (B 130 kM ot o3epa baiikan 22000 ner
JIO H.3.).

dpakTajbHas MaTeMaTHMKa — KJIIOY UX 3HAHWI, UX MaTeMaThKa
MaJeoIUTa MO BCEMl BUIAMMOCTU BCE €Ille OMepekaeT MaTeMaTUKy
HAIIIETO BpEMEHH.

Kak oHM MOIIM TOJydYaTh 3HAHUS: HANPUMEpP, IKCIIEPUMEHTHI
Bebepa u Konbpayria (1856—1857 rr.) yepe3 HECKOJIBKO JIET BBIBEIIU
YUEHBIX Ha CKOpPOCTh cBeTa. VX ombITH 4epe3 (paKTaIbHOCTh
MO3BOJIWJIA OTPENeNIUTh CKOPOCTh CBETa C TMOTPEIIHOCTHI0 OKOJIO 3
MIPOLIEHTOB.

CaMm Koji ¥ KJTIOYHM TOJTyYeHbl U3 JIPEBHUX TEKCTOB U MPOTOA3BIKA.
DTOT KOJ HACTOJBKO JAPEBHUM, YTO B Te BpeMEHa SI3bIK ObLI
€IMHBIM — WMEHHO W3 HEro BIOCJEICTBUU BBIILIM CIIABIHCKHE,



TIODKCKME U [JIp. S3blKU. [lpeBHME cJjioBa (3HAYUTESbHAS YacCTb)
CO3/IaHBl UCKYCCTBEHHO, B HUX 3aIlIATH 3aKOHBI BCEJICHHOUN M 3HAHUSI
0 BCEJICHHOM, a caMu cJIoBa (hpaKTasIbHBIL.
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Maaum Naie
Koa Umnepun 1313.
Temnas >Heprus - 68

I'nmaBa 1

Wtpo - uma rectss Mouces

Beres 1: MOJI-TAB-PEIII-BAB

X=10=934

X=20= 3654

[BAMOK (7)]: 3654 / 7 = 522 OrnenHast KoJieCHHAIA HA4YaJjIo
TBOpPEHUSI

X=30=28174

X=40 = 14494

X=50=22614

X=60 = 32534

Knaccuka 10 + 400 + 200 + 6 = 616

[BAMOK (7)]: 616 /7 = 88 - B3BemmBarb

Manas =13

CkpbiTas = 332

dpakraabao UTpo (TecTh) 00HAPYKHBAET, YTO TPY/10-
6MKOCTh JUisi rpaButanuu 345 (rpaBUTanMsi-pa3MHOKe-
HHe) — HenmoCuJIbHasA. B3BemuBanue, onenka maccol I'a-



JakTHKu U BcesieHHOI U 00HApy:KeHNe HECOOTBETCTBUSI
NnoBe/IeHNs 3B€3/] B rajJIaKTHKe NMPUBEJIH K 00HAPYKEeHUIO
TEMHOU YHEPIuH, rje 68 NpomeHToB — 3TO TEMHAsI SHEP-
rusi, a 32 nNponeHTa — 0apuoHHAsA MaTepHus M TEMHASA Ma-
Tepusi («cepAale» — yAep:KaHue 3BE3/] Ha OpOUTAX BOKPYT
IlEHTPAa raJaKkTHKH).

Tectb Mouces [ XoT3H Moiié]

CJIOBO 1: «bn» Bersp 1: XET-TAB-HYH-MEM-
HIMH-XE

X=10 17 + 406 + 358 + 80 + 350 + 35 =1246

[BAMOK (7)]: 1246 /7 =178

X=20 27 + 1606 + 1308 + 160 + 1300 + 65 = 4466

[BAMOK (7)]: 4466 / 7 = 638

X=30 37 + 3606 + 2858 + 240 + 2850 + 95 = 9686

X=40 47 + 6406 + 5008 + 320 + 5000 + 125 = 16906

X=50 57 + 10006 + 7758 + 400 + 7750 + 155 = 26126

X=60 67 + 14406 + 11108 + 480 + 11100 + 185 = 37346

Knaccuka 8 + 400 + 50 + 40 + 300 + 5 = 803

Mamaa8+4+5+4+3+5=29

CkpbiTast 410+ 6 + 56 + 40 + 60 + 5 =577

Bepemut cTux 68:

«M cka3aJu yejioBeK: KeHIMHA, KOTOPYI0 Thl 1aj MHe
B CIYTHHIIbI, — 3TO OHA JaJia MHe OT TOro jJepeBa, U s
cheJ».

Bepemur 50 rnas + [lemor 18 ras

IIpumepHoe conep:xkanue 18-i rinasel lllemor:



1. [Tpu6biTHE UTpO B mycThiHIO (CTUXU 1-7)

Htpo, cBamenank Muabssaau tectb Molle, CIBIIIT 000
BCEM, uTO caenai bor nna Moue u g U3panis, u 0 Tom, 4To
I'ocnionp BeiBen M3pawnb u3 Erunrta. On Hanpasisiercs k Moiiie
B ITYCTBIHIO, IJIE TOT PaCMOIOKUIICS JarepeM y ropsl boxkueii.

Cembst Mome:Vtpo Gepér ¢ cobdoii Llumnopy, xeny Morre,
1ocjie TOro Kak oHa Obla OTOC/IaHa, U JIByX e€ chiHOBed. MMs
oanoro — ['epiiom (n60 rooput Morre: «$1 cran nputienbsiiem
B Uy)XOi 3emiie»), a UMs Apyroro — iua3ep (100 roBOpUIL:
«bBor oTi1a Moero ObIJT MHE IOMOIITHUKOM U CIac MEHS OT Meva
(papaoHna»).

Berpeua:tpo ussemaer Moiiie o cBoéM npubsiTun. Moirie
BBIXOJIUT HABCTPEUy TECTIO, KJIaHseTCs eMy U 1enyer ero. OHu
CIPALIMBAIOT IPYT Ipyra O 3J0POBbE U BXOAAT B IIATEP.

2. Paccka3 Moitie v nipociasienue bora (ctuxu 8—12)

B miatpe Motrie mopoOHO paccKas3bIBaeT TECTIO 000 BCEM, UTO
[ocroap caenan ¢ hapaoHOM U erunTssHaMu panu U3pawnis, 060
BCEX TPYAHOCTSIX, KOTOpBIE MOCTUTJIM UX B MyTH, U O TOM, Kak
['ocnonp 136aBUI UX.

Peaxkmmst Utpo:Utpo panyercs Bcemy 106py, kotopoe ['oc-
nozap caenain 11 Mspannsa. On npousHocut: «birarociosen I'oc-
nofib, KoTopslii n30aBui1 Bac U3 pyKu €rUIITsH U U3 pyku dapa-
oHa... Teneppb 5 3Haw, 4To ['OCNOAb BENMK MPEB3OMIECAIIN BCEX
60roB».

KeprBonpuHomenne u Tpame3a:lrpo 3aroraBiuBaer



(Geper) BcecoXxskeHHe W KepTBHI i bora. AapoH m Bce cra-
peimmHb M3pansis npuxonsr, 9ToObl ecThb XJie0 ¢ TecteM Moire
npen borom.

3. HaGnonenwe 3a cynom (ctuxu 13—16)

Henb cyaa:«H ovin10 Ha caedyrouuii Oetb...»(COTIACHO YCT-
HOW TpagulMi W KoMMeHTapuio Paiu, 310 ObLT clemyomui
nenb nocie Mom Kunypa, yixe nocie gaposanus Topsi). More
caJIuTCs CyAUTh HApOJ, a HapoJ| CTOUT Iipes Moiile ¢ yTpa /10 Be-
yepa.

Bonpoc Utpo:¥YBuzes 1o, TeCTh cripaiimpaet: «YTo 310 3a
JeJI0, KOTOpoe Thl jenaenib ¢ Hapoaom? Ilouemy Tbl cuauiib
OJIVH, a BeCh HAPOJ| CTOUT Ipe]] TOOOI0 ¢ yTpa /10 Beuepa?».

OTtBeT Mome: «IToromy 4TO HApOA MPUXOAUT KO MHE BOITPO-
cuTb borax. Korna y HUX ciyvaercs 110, OHU TPUXOASAT K HEMY,
OH Cy/IUT MEXJy HUMU U 00bsIBJIsAET ycTaBbl bora u 3akoHb! Ero.

4. Coset Urpo (ctuxu 17-23)

Tects Mollie TOBOPUT IIPUMEPHO TaKUe ciioBa: « TpygoeMkoe
9TO JIEJI0, KOTOPOE ThI Jiesaelib. Thl COBEPIIEHHO U3MYUHIIb U
cebsl, U ITOT HapoJI, KOTOPBIK C TOOOK, OO CIUIIKOM TSIKEIO
IUTst TeOsT ITO JIEJI0: Thl OJJMH HE MOKEIIIb UCTIPABIISATH €ro».

CoBer Utpo (Mocopa) 3akiaouaercss B JeJierupoBa-
HHUH Cy/1eOHOI1 BJACTH U CO3/JaHUH HePapXuuecKoH cucTe-
MBI yIIpaBJieHHs], YTOObI pa3rpy3uth Mole u cnacTa Ha-
PO/ OT IOJITHX O4Yepe/iei.



[nan pepopmbl COCTOUT U3 TPEX KJIIOYEBBIX I1arOB:

Cytb coBeta (HoBas poabs Mome): tpo npeniaraer Mo-
111€ [IepecTaTh €IMHOIMYHO CYAUTh HAPOJ, C yTpa /10 Beuepa. Bme-
CTO PYTUHHOU paGOThl OH JOJKEH COCPEIOTOYUTHLCS Ha CTpaTe-
TMUYECKOM JIMJIEPCTBE: OCTABAThCS MPEACTaBUTEIEM Hapoja Ie-
pen Borom, mpuHOCHTH BaxHble Jena BceBbimiHeMy, 0Oydarh
JIIOZIEV 3aKOHAM U YCTaBaM, a TaKXke YKa3blBaTb UM ITPABUJIbHBIN
’KU3HEHHBIN YTh U 00SI3aHHOCTH.

Bui6op cyneii (Kpurepun u crpykrypa): s nepenauu
CyIeOHBIX TTOJTHOMOUMI HEOOXOAMMO BBIOpATh U3 BCEro Hapoja
CMTOCOOHBIX, OOTOOOS3HEHHBIX, YECTHBIX U OECKOPBICTHBIX MYK-
yiH. VIX HYKHO IOCTaBUTh PYKOBOAMTEISIMU HA PA3HBIX YPOB-
HSIX: HAYaJIbHUKaMHU ThICSY, COTEH, MATUAECATU U JIECATKOB.

Paznenenne gen (Ilpunnun ¢puabTpanun): Haznauen-
HbIE CYJbY JIOJKHBI pa30MpaTrh COpbl BHYTPH HApO/Ia TIOCTOSTH-
Ho. [Ipu 3TOM BCe Masible (IpOCThIE) A€Ia OHU PEIIAIOT CAMOCTO-
SATEJIbHO Ha MECTaX, & BCAKOE BAKHOE (TPYIHOE) AEJIO MEPENAIOT
Ha paccMoTpeHue Motte.

B 3aBepuienue Mtpo nogu€pkrBaeT LEHHOCTh 3TOU pedop-
Mbl: «Ecau mel coenaeuty 3mo, u noseaum meoe boz, mo mot cmo-
JHcewb YCmosimo, U 8eCb HapoO IMOM NPUOEm 8 C80€ MeCmo C
MUPOM».

5. Ucnonnenue u npoianue (cruxu 24—27)
«Moliie NpUHIMAET COBET CBOEr0 TeCTsI U JieJaeT BCE,
4TO TOT CKa3aJji».



Haznauenue cyneii: Moiie BeIOUpaeT ClOCOOHBIX JIONIEH U3
Bcero V3pansis v CTaBUT UX TJIaBaMM HaJl HAPOJIOM: HaYaJIbHUKA-
MU THICSTY, CTOHAYAJIbHUKAMU, MSATUACCATUHAYATIBHUKAMY U JIe-
CATUHAYAJIbHUKAMHU.

Cynonpou3BoactBo: OHU CyasT Hapoja BO BCSKOE BpEMSI;
TpyIHbIE Jiesia puHOcAT Moiiie, a Bce Majible Jiefia CyIsT CaMH.

Ipomanue:[ocne sToro Morire mpoBoXkaeT CBOEro TecTs, u
TOT YXO/IUT B CBOIO 3EMJIIO.

Yacrs 1. Kak Ham Témnyto marepuio (Cuita, Kotopast CTs-
TMBaeT)

Bcé Havasioch ¢ TOro, 4to yY€HbIE PEIINIA «B3BECUTH» KOC-
MOC TI0 CKOPOCTH €0 BpallleHHsl.

1933 rogq — Ilepsoiii 3BoHOuYeK (Ppuiy IIBukkn): [1IBeii-
uapckuii actpoHoM Ppun LIBUKKM n3ydan Jaj€Koe CKOIJIEHHe
rajakTvK B co3Be3auu Bonocel Beponuku. OH u3mepu, ¢ Kakon
OeIeHO CKOPOCTHIO 3TH TAIAKTHKY KPYKAaTCsl APYT BOKPYT JIPY-
ra, 1 6611 mopazeH. [o ero pacuéram, BupMMble TaTaKTUKH ObLTH
CITUIIIKOM JIETKUMU: OHU JOJIKHBI ObLTM Pa3IeTeThCsl B Pa3HbIe
CTOPOHBI, KaK Kapycellb, KOTOPYI0 PACKPYTHJIM CJUILIKOM CHJIb-
HO. LIBMKKYM miepBblii HamMcaI B CBOe padoTe HEMEITKOE CIIOBO
Dunkle Materie(TéMHast MaTepusi), HO TOIJIa HAyYHbIM MUpP pe-
IIWAJI, YTO OH MPOCTO T/e-TO OMMOCs B pacy€rax, U Mpo ero oT-
KpbiTHE 320611 Ha 40 JeT.

1970-e rogpl — Ocpunuansaoe otkpoiTue (Bepa Pyoun



u Kent ®opa): Amepukanckuii actpoHom Bepa Pyoun u ¢u-
3uK Kent ®opa (KOTopbIi cO3/1a1 1711 3TOr0 YHUKAJIBHBIM CBEPX-
YYBCTBUTEJIbHBIN CrIeKTporpady) perimiym U3yuuTh, Kak Bpallia-
I0TCS1 3BE3/1bl BHYTPY HaIlleW COCEIKM — TaJlaKTUKU AHApPOMe-
Ibl. 3aKOHBI (DU3MKU TOBOPUJIM: 3BE3/bl HA OKpanHaX IrajlakTh-
KM JOJIKHBI JIETETh MEJIEHHEE, TIOTOMY 4TO OHM JAJIEKO OT I'pa-
BUTAIIMOHHOTO 1IEHTpa (Kak Jaj€kue miaHeTsl BOKpyr CosHIa).
Ho yuénble yBuieIM NIOKUPYIOILYI0 KAPTUHY: 3BE3/bl HA CAMOM
Kpalo JIETeJIM C TOW ke OeIIeHOW CKOPOCTBIO, UYTO U B IIEHTpE,
¥ HEe yJIeTaad ¢ OpOUTHL. DTO MOIJIO O3HAYATh TOJBKO OJIHO: Ta-
JIAKTUKY OKYTBHIBA€T TMI'AHTCKOE HEBUAMMOE 00JIAKO MAacChl, KO-
TOpOE CBOEU I'paBUTALIMEN HAMEPTBO JEPXKUT 3TH 3BE31b1. [locne
UX padOThI OTpHIIATh TEMHYIO MaTEPHIO CTAJI0 HEBO3MOKHO: Ha-
yKa 0(pULIMAIBHO MPU3HAJA, YTO B KOCMOCE €CTh CKPBITAasA Macca.

Yacrsp 2. Kak Hanm Témuyio snepruito (Cuna, kotopasi pac-
MAPAET)

[Mocne otkpoitust TémMHON MaTepun yu€Hble ObUTH YBEPEHHI,
yTto BeeneHHas co BpeMeHeM 3aMeIsieT CBOE paclllipeHne —
Bedb T€MHas marepusi BCE NPUTATMBAET U TOpMO3UT. OHU pe-
LIWIA U3MEPUTD ITO 3aMEIJICHHE.

1998 roqn — Beuamkoe orkpbiTHe TéMmHOII dHepruum
(IlepamyTtrep, Paiice, IlImuar):/Ise He3aBUCHUMBIE TPYIIIBI
acTpoHOMOB 1of1 pykoBoacteom Comna [lepamyrrepa, bpaitana
[MImuara 1 Agama Paiicca pernmiam u3MepuTh CKOPOCTh PaCIIv-
penus BceenenHon B mpouuioM. Jist 3T0ro OHM UCIOIb30BAIN



«KOCMHUYECKUE MasIKi» — BCHBIIIKY CBEPXHOBBIX 3B€37] TUMa la
B CAMBIX JAJIEKUX TAJIAKTUKAX. DT BCIBIIIKY BCETJa B3PhIBAIOT-
Csl C OIMHAKOBOUW MOIIIHOCTBIO, [TIOTOMY IO UX BUJUMOU SIPKO-
CTU MOKHO MEaJIbHO TOUHO MOHATh PACCTOSIHUE 10 HUX.

Yrto oHM yBHJeJaH HA caMOM jeJe:]/laiékue raJlakTuKu
OKa3aJIMCh TOPA3I0 JaJIbllle, YeM JIOJKHBI ObUTA OBITH TP 3a-
MEJIEHHOM JIBMKEHUU. DTO 03HAYAJI0, 4TO BeeneHHast He mpo-
CTO pacHIMpsieTcs, a IeNaeT 3T0 BCE ObIcTpee U ObICTpee, C YCKO-
peHMEM. YUEHBIE MOHSUIA, YTO CKBO3b CaMy ITyCTOTY KOCMOCa
JEUCTBYET KaKas-TO HEBUIMMAs pacTaJKMBaloIas CUia, KOTO-
pas paboTaeT Ha OOJIBIIUX PACCTOSIHUSIX MOIIHEE I'PAaBUTAIIVH.
E€ u nazanu TémHou sHeprueit. 3a 310 otkpbiTHe B 2011 rogy
¢usukam nanm HobeneBckylo npemutio.

Hamm gan — I'maBHas uHTpura Beka

Honroe Bpems TEMHYI0 SHEPIyI0 CUMTAIM HEU3MEHHOW KOC-
MOJIOTUYECKOM KOHCTAHTOM (CBOMCTBOM CaMOIO ITPOCTPAHCTBA).
OpnHako HOBeWIMe JaHHBIe MaciTabHOro 3Kcrepumenta DESI
(CneKkTpOoCKOIMYECKMI UHCTPYMEHT TEMHOM SHEPIUU) MPENol-
HECJIU CIOPITIPU3.

[epBbie pe3yabTaThl HAOMIOIEHUH TTOKA3bIBAIOT, YTO TEMHast
SHEprusi, BO3MOXHO, HE ABJISIETCS MOCTOSIHHOU. ECTh HaMeku Ha
TO, YTO OHA JUHAMUYECKU MEHSETCSI CO BpPEMEHEM U ITPSIMO CEU-
yac nocteneHHo ocnabeBaer. Ecim 3T jaHHbIe NOATBEPASTCS B
XOJie TaJTbHEeUIINX UCCIIeIOBAHUM, 3TO TIEPEBEPHET Hallle Tpej-
CTaBJieHHe O OyAyIlleM KOocMOca: YyCKOpeHHOe paciupenue Bee-



JICHHOW MOJKET 3aMCIJIMTBCA, OCTAHOBUTLCA NJIM B CaMOM J4JIC-
KOM 6y,11y1l[CM JAXKE CMCHUTBHCA CXKATUEM.

Uror: 13 yero cocrout Beenennas

[To ToyHenIIMM HaHHBIM KOCMUYECcKoro tejeckomna Planck,
BECh Halll MUP pa3jieieH Ha TPU HEepaBHbIE YaCTH:

Témuas sneprus (68,3% Bcenennoit)— otkpeita B 1998
roay. To HEBUAUMOE T0JIe, TPOHU3BIBAIOIIEE BECh KOCMOC U 3a-
CTaBJISIIOIIEE TAJTAKTUKK pas3yieTaTbcsi ¢ yckopeHnueM. [lpu pac-
HIMpEHUH BCeneHHoM IUIOTHOCTh TEMHOW HEPIMH (B OTIMYKE
OT MaTepPUU) OCTAETCS TOCTOSTHHOW (MJIM MEHSIETCSl KpalHe cia-
00), u3-3a 4ero e€ odIIee KOJIMIECTBO B KOCMOCE PacTeT BMECTe
¢ 00bEMOM MPOCTPAHCTBA.

Témuyro marepusi (26,8% BcesieHHON)— OTKpbITa B
1970-x rogax. OHa HEe y4acTByeT B 3JIEKTPOMArHUTHOM B3alMO-
JEUCTBUM (He U3JTyJaeT U He TMOTJIoNIaeT CBeT), HO 00J1aJaeT rpa-
BuTaruend. OHa padoTaeT Kak HeBUIUMBIIA «KapKac», yAepK1Ba-
IOIIMI 3Be3/bl B rajlakTUKaX M TaJJaKTUKHA B CKOIUICHUAX. Ecim
OpaTh TOJILKO BEIIeCTBO B KOcMoce, TO TEMHast MaTepusi COCTaB-
JisieT ruranTckue 85% ot Bceld Macchl BeeneHHOR.

Oo6b1unoe BemecTBo (Bcero 4,9% )— 310 BCE, UTO COCTO-
UT U3 aTOMOB 1 U3BECTHO (PU3UKE: JIIOJU, TUIAHETHI, 3BE3/IbI, UEP-
HbIE JIbIPBI, MEKTAJIAKTUUECKUI ra3 U Mbl ¢ BaMH. B macriradbax
KOCMOCA MPUBBIYHBIA HAM MHUP — JIMIIIb KPOIIEUHasi BUIUMAast
MIPUMEChH.
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Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npegocraBieH OO0 «Jlurpec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha Jlurpec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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