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He HyXHO BE€pUTb, HY’KHO TOJIBKO COMOCTABJISATH (DAKThI, YATAUTE APYTUE
padoTsl. B fip. pabotax Ko 1 000CHOBaHHSI. DTO OYeHb OOBEMHBIN MaTepHra
KpaTko He 00bsicHuTh. Ko Mmmnepun 1313 u3BecTeH Mo MOMM BBIBOJIaM Kak
MHHHMYM CO BpeMéH cTosiHKM Maibra (B 130 kM ot o3epa baiikan 22000 set 1o
H.3.).PpakTasibHasi MaTeMaThKa — KJIIOY MX 3HAHWU, UX MaTeMaTUKa MajaeoNInuTa
10 BCEW BUJIMMOCTH BCe €llle ONepekaeT MaTeMaTUKy Hailero BpeMenu. Kak

OHHU MOTJIM MOJTy4YaTh 3HAHUSI: HApUMep, KcrepruMeHTh Bedepa u Konbpayiia
(1856—1857 rr.) yepe3 HECKOJIbKO JIET BBIBEJIM YUEHBIX HA CKOPOCTh CBETA.

WX onbIThl Yepe3 (ppakTaaIbHOCTh MMO3BOIWIIN ONPEAETUTh CKOPOCTh CBETA C
MOrPELTHOCTBI0 OKOJIO 3 poleHTOB. CaM KOJI ¥ KJIIOUH MOJTyYEHbl U3 IPEBHUX
TEKCTOB Y MPOTOSI3bIKA. DTOT KOJ HACTOJILKO IPEBHUM, UTO B T€ BPEMEHA S3bIK
ObLT €IUHBIM — UMEHHO U3 HEerO BIOC/IEACTBUY BHIIILIN CJIaBSIHCKUE, TIOPKCKUE U
Ip. sI3bIKU. [IpeBHUE cioBa (3HAYMTEbHASL YacTh) CO3/IaHbl UCKYCCTBEHHO, B HUX
3aIIUTHl 3AKOHBI BCEJICHHOM W 3HaHMS O BCEJIEHHOM, a CaMU CJI0BA (ppaKTaJIbHBI.

© Niue M., 2026
© Astop, 2026
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Coaep:xanue

I'nmaBa 1
I'naBa 2
Kownel o3HakomMuTeIbHOTO (pparmMeHra.
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Manum Naae
Koa Umnepun 1313. Temuast s3neprusa - 68

I'maBa 1
Urpo - ums tecta Mouces
Betss 1: VIO]I-TAB-PEI-BAB
X=10=934
X=20 = 3654
[BAMOK (7)]: 3654 / 7 = 522 OrHeHHas KOJeCHULA HAYaJIO TBOPEHUS
X=30=28174
X=40 = 14494
X=50=22614
X=60 = 32534

Knaccuka 10 + 400 + 200 + 6 = 616

[BAMOK (7)]: 616 /7 = 88 - B3pemmBarb

Manasa = 13

Ckpeitas = 332

dpakraabHo UTpo (TECTh) 00HAPYKUBAET, UTO TPYAOEMKOCTD JJis rpaBuTanun 345
(rpaBUTaIUsI-pa3MHOKeHNEe) — HeNMOCWIbHAas1. B3BemmnBanne, oneHka maccol I'anakTukn
1 BcesieHHOM 1 00HApY:KeHHE HECOOTBETCTBHS MOBEICHUS 3BE3/] B rAJIaKTHKe NPHUBEJIH K
00HApPYKeHUI0 TEMHOM YHEePrum, riae 68 nponeHToB — 3T0 TEMHAsI SHEPrusi, a 32 nponeHTa
— OapHOHHAsI MaTepusl H TEMHAA MaTepus («cepame» — ylaep:KaHne 3BE31 Ha opoUTax
BOKPYT HEHTPA raJIJaKTHKH).

Tectr Momuces [ XoT3H Momé€]

CJIOBO 1: «1gia» Berss 1: XET-TAB-HYH-MEM-IIIMH-XE

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

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

X=2027+ 1606 + 1308 + 160 + 1300 + 65 = 4466

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

X=3037 + 3606 + 2858 + 240 + 2850 + 95 = 9686

X=4047 + 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

Mamas 8 +4+5+4+3+5=29

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

Bepemut cTux 68:

«M ckazaJj yeJiOBeK: KeHIIMHA, KOTOPYIO Thl aJl MHe B CIIyTHHIIbI, — 3TO OHA /1aJ1a
MHeE OT TOr0 JiepeBa, 1 1 CheJ».

Bbepemmt 50 ras + Hlemor 18 rnas

IIpumepHoe cogep:xkanne 18-ii rnassbl lllemoT:

1. ITpubsiTue Ntpo B mycThiHIO (cTHXU 1-7)

Htpo, cBsameHHuk MuabsiHau TecTh Moliie, CIbIIIT 000 BCEM, uTo caenan bor ais Morie
u aig Mzpauns, u o oM, yto ['ocnioap BbiBes M3pawne u3 Erunra. OH Hanpasisierca k More B
MYCTBIHIO, IJI€ TOT PACHONIOKUIICS JIarepeM y ropbl boxkueil.
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Cembss Mome:Vtpo 6epér c codoit Llunopy, sxkeHny Moiire, mocjie Toro Kak OHa Obljla OTOC/IaHa,
1 1ByX e€ ceiHOBel. Mims omHoro — I'epriiom (160 roBopui Moiiie: «$1 cTai npuinensiieM B 4yKou
3emMJie» ), a UMs Apyroro — Ammazep (160 roBopuit: «bor oTia Moero OblJ1 MHE TIOMOIITHUKOM H CTIac
MeHsI OT Meua (papaoHa»).

Berpeua:Nrpo usseniaer Morie o cBoEM npuObsIThd. Mollie BHIXOAUT HABCTPEUY TECTIO, KJla-
HseTcs eMy U 1enyeT ero. OHM CpallMBaloT JpyrT Ipyra O 3J0pOBbE U BXOAAT B LIATEP.

2. Paccka3 Morrie u npocnasienue bora (ctuxu 8—12)

B matpe Moie moapoOGHO pacckasbiBaeT TecTio 000 BcéM, uto [ocrnonp caenan ¢ (apaoHom
U erunTsiHamMu pajau M3pamisi, 000 BceX TPYIHOCTSIX, KOTOpbIE MOCTHIJIM MX B MyTH, U O TOM, KaK
Tocnonp n36aBMI UX.

Peakmust Utpo:Utpo pamyercst Bcemy noopy, kotopoe ['ocrions cuenan mis Uspawnsa. Ox
nporsHocuT: «biarocnosen ['ocrions, KoTtopplii n30aBri1 Bac U3 pyKy €rUNTSH U U3 PyKH (papaoHa...
Teneps s 3Ha10, uTo ['OCMONB BEMK MPEB3OIIEIIIN BCEX OOrOB».

7KeprBonpuHomeHnue u Tpane3a: Mtpo 3arotaBimsaet (OepeT) BCeCOKKEHUE 1 KEPTBBI 15
Bora. AapoH u Bce crapeiubl Vi3pansist puxonsr, 4ToObl ecTh XJ1e0 ¢ Tectem Moitie ripes borom.

3. HaGmonenwve 3a cynoMm (ctuxu 13-16)

Henb cyaa:«H ovino Ha credyrouiuii OeHv...»(COTJIAaCHO YCTHOUM TPAAWIIMU U KOMMEHTApPUIO
Pam, 310 Gbint citeyiommii aens nocie Mom Kumypa, yixe mocie gaposanus Topsr). Moiie cagurcs
CYIUTb HApoOj, a HapoJ CTOUT Ipe] Moiiie ¢ yTpa 10 Beuepa.

Bonpoc Utpo:VYBunes 310, TecTh cripammpaeT: «4YTo 3T0 32 Jey10, KOTOpoe Thl Jejaellb C
HapoyoM? [Touemy Thl CHIIUIIL OJJMIH, a BECh HAPOJ, CTOMT Tpe[] TOOOI0 C yTpa A0 Beuepa?».

OTBeT Mome:«Iloromy uTO Hapoa NPUXOAUT KO MHE BorpocuTh bora». Koraa y Hux ciyda-
eTcsl J1eJI0, OHU TIPUXOIAT K HEMY, OH CYIUT MEXly HUIMHU 1 0ObsIBJIsIeT ycTaBbl bora u 3akonsl Ero.

4. Coset Utpo (ctuxu 17-23)

Tects Molie roBOpUT IIPUMEPHO TaKUe CIIOBa: « TpyaoeMKoe 3TO [eJI0, KOTOPOE Thl A€JIaeilb.
TbI coBEpIIEHHO U3MYYHIIIb U ceOs1, M STOT HAPOJ, KOTOPBIH € TOOOI0, KOO CIUIIKOM TSIKENO TSI TeOsI
3TO JIeJ10: Tl OMH HE MOXEIb UCTIPABIISITH €ro».

Cosetr UTpo (Modopa) 3akiaouaercs B /ieJeripoBaHNHU Cy/1eOHOM BJIACTH U €O3/a-
HHUM HePapXu4ecKoil CHCTeMbl YIIPaBJeHusl, 4YTOObI pa3rpy3uth Molie 1 ciacTi HApoA OT
JOJITUX oUyepe/ieil.

[Tnan peopMbl COCTOUT U3 TPEX KITIOUEBHIX I1arOB:

Cytb coBeta (HoBasi posis Mome):1tpo npeyiaraer Mortie nepectatb €JUHOIUYHO CYAUTh
HapoJ1 ¢ yTpa J1o Beuepa. BMmecTo pyTHHHO#M paboThl OH A0JIKEH COCPEOTOUUTLCS Ha CTPATErMUecKOM
JIMAEPCTBE: OCTaBaThCs MpecTaBUTeIeM Hapoja nepen borom, mpuHOCUTH BakHbIe Jea BeeBbii-
HeMy, oOydarhb JIIoIel 3aKOHaM M yCTaBaM, a TaKXkKe YKa3blBaTh UM MPABIJIbHBIN KM3HEHHBIN My Th U
OOSI3aHHOCTH.

Boi6op cyneit (Kpurepuu u crpykrypa): s nepegaun cyaeOHBIX MOJTHOMOUYHI HEOOXO-
AMMO BBIOpATh U3 BCETO HApoJa CIIOCOOHBIX, OOrOO0S3HEHHBIX, YECTHBIX U OECKOPBICTHBIX MYKUMH.
VX Hy’>XKHO MOCTAaBUTh PYKOBOJMTE/SIMU HAa Pa3HbIX YPOBHSIX: HAYAILHUKAMH THICSY, COTEH, MATHIE-
CSTU M JIECATKOB.

Paznenenne nen (Ilpunmun cuabTpamun): HazHaueHHbIe Cyabd JOJKHBI pa3ouparh
CIIOpBI BHYTPH Hapoja MocTossHHO. [Ipu 3TOM BCce Masible (ITpOCThie) Jejla OHU PEelIaloT caMOCTOsI-
TEJIBHO Ha MECTax, a BCAKOE BaXHOE (TPYAHOE) JEJI0 MEePEAAnT Ha paccMoTpenre Moiie.

B 3aBepiienne Mtpo nopu€pkuBaeT LIEHHOCTb 3TOW pedopMbl: «Ecau mul coeaaeury 3mo, u
nogeaum meoe boez, mo mui cmodiceutv ycmosim, U 6ecb HAPOO 3MOM NPUOEM 8 CEOE MECINO C MUPOM .
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5. Ucnonuenue u npoianue (ctuxu 24-27)

«Molie NPUHIMAET COBET CBOEr0 TECTS M /IeJIaeT BCE, YTO TOT CKa3aJj».

Haznauenue cyaeii: Moine BHIOMpaeT CHOCOOHBIX JIiofiel 13 Becero V3pansis v CTaBUT MX IJ1a-
BaMM HaJ HAPOJIOM: HaYaJbHUKAMU THICSIY, CTOHAUQIBHUKAMM, TSATAAECATUHAYAIBHUKAMH U JIECS-
THUHAYQJIbHUKAMHU.

CynonpounsBoactBo: OHU cyasT Hapo[ BO BCSIKOE BpeMsi; TPYIHbIE jiena rpuHocsaT Moire, a
BCE MaJible JieJIa CyAsT CaMHu.

IIpomanmne:[ocnie sToro Moiie mpoBokaeT CBOETo TECTs, U TOT YXOIUT B CBOIO 3eMJTIO.

Yacrs 1. Kak Hanwm Témuyto matepuio (Cuiia, KOTopasi CTSATMBAeT)

Bcé Hauanock ¢ TOro, 4To y4€Hble pelIMId «B3BECUTH» KOCMOC IO CKOPOCTH €0 BPALLCHHUS.

1933 ron — IlepBbiii 3BoHOo4Yek (Ppun HBukkn): [seiinapckuii actponom ®punt LBukku
M3ydaJl 1aIeKoe CKOIJICHUE raJIaKTUK B co3Be3auu Bomockl Beponnku. OH n3Mepus, ¢ Kakon Oerrie-
HOW CKOPOCTBIO 3TU TAJIAKTUKU KPYKaTcs APYT BOKPYT Apyra, u Obul mopaxkeH. [To ero pacuéram,
BU/IMMbIE TAIAKTUKY ObLIH CITUIIIKOM JIETKUMU: OHH JIOJKHBI ObUTM Pa3JieTeThCsl B Pa3Hble CTOPOHBI,
KaK Kapycesib, KOTOPYIO PACKPYTHJIM CIUIIKOM CHJIbHO. L[BMKKM mepBbIii Hamucana B cBoer padote
Hemelkoe cinoBo Dunkle Materie(TémHass MaTepusi), HO TOI/Ia HAYUHBI MUP PELINJI, YTO OH MPOCTO
r7e-To OIMOCs B pacué€rax, v Mpo ero OTkpuitue 3a0putn Ha 40 Jer.

1970-e roapl — Opunmansuoe oTkpbiTie (Bepa Pyoun u Kenr ®op): AMepukaHCcKUi
actpoHoM Bepa Pyoun u ¢pusuk Kenr ®opp (KOTOphIN co3/1a 715l 3TOr0 YHUKAJIbHBIN CBEpXUyB-
CTBUTEJIbHBIN CHEKTpOrpad) pelinid U3yunTh, KaK BpaIlAOTCs 3BE3/1bl BHYTPU HaIlEW COCEIKN —
raJakTUKU AHAPOMeEbl. 3aKOHBI (PU3UKY TOBOPUIIN: 3BE3/Ibl HA OKpaUHAX IaJlaKTUKU JOJIKHBI JIETETh
Me/IJIEHHee, TIOTOMY 4TO OHHU JAJIeKO OT IPaBUTALMOHHOIO LEHTpa (KaK JaJIEKUE IJIAHEThl BOKPYT
Conuna). Ho yué€Hble yBUIEe/IM MIOKUPYIOIIYI0 KAPTUHY: 3BE3BI HA CAMOM Kpalo JIETeJU C TOU Xke
OCIIeHOl CKOPOCTBIO, YTO M B LICHTPE, ¥ HE YJeTaTl C OPOUTHI. DTO MOIJIO O3HAYATh TOJIBKO OIHO:
rajJlakTUKYy OKYTBIBAET TMTAHTCKOE HEBUAMMOE 00JIAKO MAaCChl, KOTOPOE CBOEH rpaBUTAIIMEH HAMEPTBO
aepxut 311 3BE371bl1. [Toce ux padotsl oTpunath TEMHYI0 MAaTEPHIO CTAJI0 HEBO3MOXHO: HayKa O(hu-
LMAJIBHO NPU3HAJIA, YTO B KOCMOCE €CTh CKpbITasi Macca.

Yactsp 2. Kak Hanu Témuyio sHepruto (Cuiia, KoTopasi paciupaet)

INocne otkpeiTuss TéMHON MaTepun yu€Hble ObUTM yBepeHbl, uTo BceneHHas co BpeMeHeM
3aMeJIseT CBOE paclliupeHre — Beb TEMHas MaTepusi BCE IPUTATUBAET U TOPMO3UT. OHU perniv
U3MEPUTH 3TO 3aMeJlJIEHUE.

1998 ron — Besukoe orkpbiTHe Témuomn 3neprun (Ilepamyrrep, Paiice, IImuar): [se
HE3aBUCHMBbIE I'PyIIbl acTpoHOMOB nof pykoBoactBoM Coma Ilepnmytrepa, bpaitana llvuara u
Anama Paiicca pemmiam u3MepuTbh CKOpOCTh paciiipenus: BeeneHHo# B miporiom. it Toro oHu
KCTIOJIb30BAJIM «KOCMUYECKME MasiKi» — BCIIBIIIKKA CBEPXHOBBIX 3BE3/ TUMA la B cambIX JaIE€KuX
raJlakTUKaxX. DTU BCIIBIIKH BCETJa B3PbIBAIOTCS C OAMHAKOBOM MOIIHOCTBIO, [IO3TOMY I10 UX BUAUMON
SIPKOCTU MOKHO UJI€aJIbHO TOUHO MOHSATh PACCTOSIHUE JI0 HUX.

Yrto oHHU yBHAeJHM HA caMOM jJeJe:/lanékne TalakTUKK OKa3aJIMCh Topa3fo Jajblle, YeM
JOJDKHBI ObUTA OBITh TIPU 3aMEIJICHHOM JIBUKEHHU. DTO 03HAYaJIo, 4To BeeseHHast He IpocTo pac-
MpsieTcs, a JIeflaeT 3TO BCE ObicTpee U ObICTpee, C YCKOPEHUEM. YUEHbIe TIOHSUIM, YTO CKBO3b CaMy
MYCTOTY KOCMOCa JICHCTBYeT Kakasi-TO HEBUAMMAS pacTaJKUBAIOLIasl CHja, KOTopasi padoTaeT Ha
OOMBIIUX PacCTOSIHUAX MolnHee rpaputanun. E€ u HazBanmm TéMHOI sHeprueid. 3a 3T0 OTKpBITHE B
2011 rony ¢puzukam nanu HobeneBckyio mpemMuio.

Hamm nau — I'naBHas uHTpUra Beka
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Hosnroe BpeMsi TEMHYI0 9HEPrUi0 CUUTATIM HEMU3MEHHON KOCMOJIOTUYECKON KOHCTAHTOM (CBOM-
CTBOM caMoOro mpocTpaHcTBa). OIHAKO HOBEWIIHE JaHHbIe MacITaOHOro 3kcrepumMeHTta DESI
(CrieKTpOCKONMYECKUI MTHCTPYMEHT TEMHOU SHEPTrUM) MPETIOAHECIIN CIOPIIPU3.

[NepBbie pe3ysbTaThl HAOMIOIEHHI MTOKA3bIBAIOT, YTO TEMHAas SHEprUsi, BO3MOXKHO, HE SIBJISCTCS
nocTtostHHON. EcTh HaMeKku Ha TO, YTO OHA JUHAMMYECKU MEHSETCS] CO BpeMEHeM U MpsIMO cerlvac
MOCTETIeHHO ociabeBaeT. Ecim 3Tu JaHHBIe TIOATBEPAATCS B XOIE AATbHEHIITNX UCCISJOBAHUMA, 3TO
TNIepeBEepHET Hallle Ipe/ICTaBIeHue O Oy/IyIeM KocMoca: YCKOpeHHOe pacirpenre BeeneHHoi Moxer
3aMeJJIMThCS, OCTAHOBUTHCS WIIM B CAMOM JaJIEKOM Oy/yIeM J1a)ke CMEHUTBLCS CKATUEM.

Hror: U3 yero cocrout Beenennast

[To TouHelIMM AaHHBIM KOCMUYECKOro Tesneckona Planck, Bech Hall MUp pasjieieH Ha TpU
HEepaBHbIC YaCTH:

Témuas sneprus (68,3% Bceaennoir)— otkpsita B 1998 romy. 1o HeBUaUMOE M0JIE, ITPO-
HU3BIBAIOIIEE BECh KOCMOC U 3aCTaBJIAIONIEe TATaKTUKHU pa3jieTaTrhes ¢ yckopenueM. [lpu pacimpe-
HUU BceneHHO! MI0THOCTh TEMHOM SHepruu (B OTJIMYME OT MaTepuM) OCTAeTCsl MOCTOSTHHOU (MH
MeHsIeTCsl KpaiiHe ¢1a00), u3-3a 4ero e€ oolee KOJIMYECTBO B KOCMOCE pacTeT BMeCTe ¢ 00beMOM
MIPOCTPAHCTBA.

Témnyro marepus (26,8% Bcenennoil)— orkpbita B 1970-x romax. OHa He yyacTBYyeT B
9JIEKTPOMArHUTHOM B3aUMOJICHICTBUM (HE M3JIyyaeT W He TIOIVIONIAEeT CBET), HO 00JIajaeT rpaBuUTa-
ruei. OHa paboTaeT Kak HeBUJIMMBIN «KapKac», yIepKUBAIOIIUN 3BE3/Ibl B TAJIAKTHKAX U TAJTAKTUKU
B CKOIUICHUSIX. Eciii OpaTh TOJIBKO BEIECTBO B KOCMOCe, TO TEMHa st MaTepusi COCTABJISIET TUTAHTCKIE
85% ot Bcelt maccel BeesleHHOTA.

Oo6bruHoe BemgecTBO (Bcero 4,9 % )— 310 BCE, UTO COCTOUT U3 aTOMOB M U3BECTHO (pUBMKE:
JIOITY, TUTAHETHI, 3BE3/TBI, YEPHBIE ABIPHI, MEKTATAKTUIECKUM I'a3 ¥ MbI ¢ BamMH. B MaciTabax kocMoca
MIPUBBIYHBIN HAM MUP — JIUIIIb KPOITIEYHAs] BUIUMAs TIPUMECh.
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I'maBa 2

XXXXXXXXXXXXXXXXX
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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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