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ITpenuciaoBue

JIOMOHOCOBCKMI TypHUP — €XKErOIHbIIl TYPHUP TI0 PA3HBIM IIPEJIMETaM JIJIs
BCEX JKeJIAOINIUX IITKOJbHUKOB. TDaJuInOHHO OH IMPOBOJIUTCS B IOCJEIHEE
BOCKpeceHbe Iepej nepBoit cybboroit okTsaopsi. XXXI Typuup cocrosiics
28 centsiopst 2008 roga. Cremyromuit, XXXII Typuup nm. Jlomonocosa mia-
HUPYyeTCs IIPOBECTH B BOCKpeceHbe 27 ceHTs0pa 2009 roxa.

Typuup npomoxkaercs npumepao 56 dacoB. CKOJBKO IIPEIMETOB
BBIOpATh, CKOJBKO BPEMEHU IOTPATUTH HA KAaXKIbIH W3 HUX W B KAKOM
HOpsijIke — YYACTHUK perraer caM (KOHKYPCBHI IPOXOIAT B PA3HBIX &YJIUTO-
PHSIX M BCErJa MOXKHO [epefiTh U3 OJHON ayJAuTOpUH B APYIYIO).

TpajuIUOHHO KIOPH HE OIPeJeNIsyIo JIyqmuX ydacTHukos (1, 2 u 3
MecTa). ['pamoramu ¢ HOpMYJIMPOBKOI «3a yCHeIHOe BBICTYILIEHIE Ha KOH-
Kypce 1o ... (IpeaMery)» HArparxKJajuch BCe MIKOJHHUKH, YCIENIHO CIPa-
BUBIIIHECS C 33IaHUEM 110 3TOMY IIPE/IMETY.

Emg ogna tpajunus Typaupa — 6as1 MHOr000phs. OH maéres 3a «1mpo-
MeXKyTOYHbIe» PEe3yJIbTaThl 110 IpeaMeTaM, KOrja B paboTe JOCTUIHYTHI
OIIpeJIeJIEHHBIE YCIIEXU, HO I'PAMOTy 3a 3TO YyYaCTHUK He HoJydui. Fcim
YV OJIHOTO YIACTHUKA OKaXKeTCs 2 Ui OO0JIbIle TAKNX HAJIIOB — €ro ydacTue
B Pa3HBIX KOHKYypCax OyIeT OTMEYEHO I'PAMOTON «3a YCIIENTHOE BBICTYILIE-
HEE 110 MHOIOGOPBIO» Y4UeHMKAM HAavYajbHON Kokl (14 Kiaccol), ydacr-
BOBAaBIIIUM B TYpPHUDE HAPABHE CO CTAPIINEKJIACCHUKAMHE, JIJI HATDAXK IEHUS
JIOCTATOYHO IOJIYYUATH OAJII MHOTODOOPhS TOJIBKO 110 OJHOMY IIPEIMETY.

B 2007 rony MunucrepcTBoM obpazoBanus u Hayku Poccuiickoit Pejiepa-
1y 6601 yTBepXKAEH [0pSAI0K IPOBEIEHNS OJIUMMITUA], MIKOJIbHUKOB (IIPUKa3
or 22 okrabpa 2007 1. Ne 285). D10 — mEpBOE rOCYJAPCTBEHHOE PEIIeHHe
nozobuoro yposus B Poccuiickoit @enepanuu (1a, HaBepHOe, U B MUpe) 3a
BCIO HCTOPHIO IIKOJIBHBIX OJIMMIINA/. B COOTBETCTBUU € 3TUM MOPSIKOM OPI-
komureT 30 Mast 2008 roga mogast B Poceniickuit Coro3 peKTOpOB 3asiBKY Ha
IPOBEJICHIE YKCIIePTU3bl 3aannii TypHupa u BKOYeHne JIOMOHOCOBCKOTO
TYPHUPA BO BCEPOCCUUCKUI IMepeIeHDb MIKOIbHBIX OJTUMITAA.

Oxcneprusa Obuta ycnentHo npoijgerna u Typuup um. M. B. Jlomono-
coBa Bommén B «Ilepedens ommmmnmas mroabHIKOB Ha 2008—2009 yueOHbIH
rogy (1. 39) B KauecTBe osmMnua bl 11 YPOBHS N0 KOMNAEKCY NPEOMEMOS:
MAMEMAMUKQ, PUSUKE, TUMUSL, UCTNOPUA, OUOAORUA, NUHZEUCTNUKG, GCTPO-
HOMUA.

IIpuka3z Munucrepcrsa obpazoBanus u Hayku PP or 2 cenrsiops 2008
roga «O6 yrBepxkjennu [lepeuns: ommmmmas mkogbHuKOB Ha 2008-2009
yuebHBINl Tos» ObL1 3aperucrpupoBaH B MunucrepcrBe FOcrtuiuun PO
TosbkO 15 mexkabpst 2008 roma (Ne 12851).



B coorBercTBUM ¢ yTBepKAEHHBIM [lOpsaKOM MpPOBEICHUS OJUMITUA],
mKOJIbHUKOB (1. 19) npu nocrynsenuu B By3sl nobedumenu u npusépo, Typ-
HADPA N0 PeueHur0 6Y3a MMEIOT IMPaBO B TeUeHWE OJIHOTO T'0JIa C MOMEHTa
YTBEPKJIEHUS CIUCKOB IoOeuTeseil 1 nNpu3époB Ha IHOJIyUeHHEe OIHON u3
CJIe/TYIOIMUX JIBI'OT:

— OBITh IPUPABHEHHBIMH K JIMIIAM, HAOPABIINM MaKCHMAJIbHOE KOJIMe-
CTBO 0aJIJIOB 110 €IUHOMY I'OCY/IaPCTBEHHOMY SK3aMeHY II0 IIPEIMETY, COOT-
BETCTBYIONIEMY MTPOMUIIIO OJIMMITHA/IHI;

— OBITh IPUPABHEHHBIMH K JIMIAM, YCIICIIHO IIPOIICIINIAM JOIOJIHHA-
TeJIbHBIE BCTYIUTEJIbHBIE UCHBITAHUS TPOMUIBbHON, TBOpYecKoi u (mim)
podeCCUOHAIBLHON HAIIPABJIEHHOCTH, PEIyCMOTPEHHBIe 3aKoHOM Poccnii-
ckoit Pemepanuu «O6 oOpa3oBaHUU», MO MPEIMETY, COOTBETCTBYIOIIEMY
HpOMUI0 OJUMINAALI, B HOPAIKE, OIPENe/IeMOM IIPUEMHON KOMUCCHEMH
00pa30BATENILHOTO YIPEXK ICHH;

— OBITH 329UCJICHHBIME B 00PA30BATE/IFHOE YUIPEXKIeHUE O€3 BCTYIIUTE b~
HBIX UCILITAHUN HA HAIIPABJEHUS IIOAIOTOBKU (CHEIUAIbHOCTH), COOTBET-
CTBYIOIIME TPOMUIIO OJTUMIIAAIBI.

B coorBeTcTBUE ¢ 9THM TAPAJIIETBHO € TPAIUIIMOHHON CUCTEMON HArpaK-
JIeHUs YCIEIIHO BBICTYIUBINUX yIacTHUKOB JlomonocoBckoro Typuupa B 11
kiacce B 2008/2009 y4eGHOM TO/Iy TakKe OIMPEeIsiFoTest modeaurenn 1yp-
HUpa (HAIParXkKJArOTCsl JUIJIOMAMU | CTelleHn) U NPU3EPHI (HAIPAXK IAKTCS
qurtomamu 1T u IIT crenenn).

Tpagumuonnsie 1y JIOMOHOCOBCKOTO TYypHHPa KOHKYPCHI IO MaTeMa-
THYECKAM WUTPAM U 110 JUTEPATYPE OCTAIOTCS B CTPYKTYPE TYPHUPA, HO UX
pe3yJIbTaThl He OYAyT YIUTHIBATHCS IIPU IIOCTYIJIEHIH B By3bl. MaTemaruye-
CKUE UI'PhI OBLIM CIIENUAIBHO MIPUIYMaHbI M IIPOBOJATCS JIJIs IIIKOJBHUKOB
CPEIHUX KJIACCOB (XOTd, KOHEYHO K€, CTAPIIEKJIACCHUKAM y4aCTBOBATDL B
9TOM KOHKypCe He 3ampemniaercs). KOHKypC 1o JurepaType TakxkKe pacCdu-
TaH Ha IIKOJbHUKOB PAa3HBIX KJIAcCOB, a He ToubKo 11 Tak, 3amanust KOH-
Kypca He IIPEJIoIaraioT 3HAKOMCTBA CO BCEMU IIPOU3BEIEHUSIMHU IITKOJIHHON
nporpaMMbl 1o 11 Kj1acc BKIIOYUTEIBHO U HE COOTBETCTBYET HEOOXOIMMBIM
dopMaIbHBIM TPEOOBAHUSAM J1Jisi 0TOOpa abUTYPHUEHTOB IIpU HAOOPE B BY3.

Emg pas ormernM, gto Ha JIOMOHOCOBCKOM TYpHUDE IVIABHOE — HE COPEB-
HOBAHWE, & TO, 9YTO YIACTHUKHU TYPHUPA Y3HAIOT U Y€MYy HaydaTcs Ha caMOM
Typuupe (perias IPeJIoYKeHHbIE 3a/IaHus CAMOCTOSATEJNbHO WM IPOYUTAB
9Ty KHUKKY ), HA KPY’KKaX U B [IKOJIaX, KyJa UX IPUNJIAcAT (BCeM IIKOJIbHU-
KaM, IPUIIeInuM Ha TypHUP B MoCKBe, BBIIAETCS JIMCTOK C PACIACAHUEM
KPY2KKOB OJIUMIIHAJ] Ha yIeOHBIN IO, B 9TOM T'OJLy, K COXKAJIEHUIO, BO BPEMs
TYPHUPA PACIHUCAHUE OJUMIIHNAJ] TAKKEe ObLIO U3BECTHO HE IIOJHOCTDIO).



CoopHUK 3ajaHnil U pernennii JIOMOHOCOBCKOTO TYpPHUPA TPAIUAIIAOHHO
JIapUTCsS BCEM YydYaCTHUKAM OJIMXKAMIIEro MOCKOBCKOro Maremarumdeckoro
upazaauka Jyis 6-7 kiaaccoB (KoTopbiit cocroures 15 despasns 2009 roua),
a TaKKe IMKOJIbHUKAM, KOTOPbIe Oy/IyT HArPakJEHbI 32 YCIEIIHOe BBICTYII-
JleHne Ha ciaenyiomneM JIoMOHOCOBCKOM TypHUPE.

Hapsity ¢ npucBoerneM «0UIUaIBHOIO» CTATYCA, COIEPXKATEIbHAS CTO-
pora JIOMOHOCOBCKOTO TypHUpa TaK¥Ke IOJIyYH/ia BBICOKYIO TOCYIapCTBEH-
nyio onenky. [Ipeacenarens oprkomurera Typaupa nm. Jlomonocosa Huko-
smait HukosraeBua KoncranTuHoB, 0/IMH U3 OCHOBHBIX aBTOPOB HJIEUM U Opra-
HU32TOD €€ BOIUIOILIEHWs B Te€UeHUe MHOIUX JieT ([epBblii TYpHUP ObLI IPO-
BesigH B 1978 rony), yaocroen Ilpemun Ilpasurenscrsa Poceniickoit @enepa-
nuu 2008 rosa B 006J1acTi 06pa30BaHUsl «3a CO3IAHNE Hay IHO-TIPAKTHIECKOM
paspaborku «Typaup mmernn M. B. JlomonocoBay mjst obreobpazoBaresib-
ubix yupexgenuit» (Ilocranossenue IIpasurenncrsa Poccuiickoii Penepa-
uu ot 24 nexabps 2008 r. Ne 983).

K coxasnenuro, B 2008 roxy Typuup moméc TKETyI0 yTpaTy — VIILIa
u3 xusHn lasmuaa Anaronbesna Cokosora (07.12.1936-08.09.2008), 3acuy-
2KEHHBII yIuTe/b, MHOTOJIETHAN PYKOBOJIUTE/h KOHKYpCca JIOMOHOCOBCKOTO
TypHUpa 10 Ouosiorun. [asmna AnartosibeBHa Oblia HE TOJBKO OPTaHU3a-
TOPOM OHMOJIOTUYIECKON 9aCTU TYPHHUPA, HO U OJHUM K3 KJIIOYEBBIX JIIOIE,
6s1aroziapst KOTopbiM B MockBe Hapsly ¢ MaTeMaTUYeCKUM ITOsIBUJIOCH CIIe-
UAIM3UPOBAHHOE OHOJIOIMIECKOe IIKOJIbHOE 00pa30BaHue.

B nannom cOopHuKe cozep:KaTcs BCe 3aJ/IaHUs, OTBEThI I KOMMEHTAPUN
K HUM BCEeX KOHKYPCOB TYPHHPAa II0 Pa3HBIM IPEJIMETaM, & TaKXKe CTaTH-
CTUKA PE3yJIbTATOB, JIAIONAsl MPEJCTABICHIE O BapUAHTAX IO IPEIMeTaM
B II€JIOM U OTJEJbHBIX 3aJIAHAAX C TOYKHU 3PEHUsl MIKOJIbHUKOB (HACKOJIBLKO
9TH 3aJ[aHUsl OKA3AJIUCH CJIOXKHBIME, HHTEPECHBIMU U yaadHbiMu ). OTMerum
HanboJiee MHTEPECHBIE 33JAHUA U TEMBI.

Ha konkypce 1o MaTeMaTuke ObLIN TPEJJI0KEHBI KPACUBBIE T€OMETPH-
geckue 3asiaun. Hanpumep, ¢ mepBoro B3riisja Ha TaKylo (GUIypy He OYeHb
JIETKO TIOHSITh, 9TO €€ BOOOIIEe MOXKHO pa3pe3aTh HA PABHBIE YACTH.

Ho, oka3biBaeTcst, 9T0 MOYKHO C/I€/1aTh JTazKe TPEeMsI PA3HBIMU CIIOCOOAM.
W muorme mkogbHUKNA 68 KJIacCOB, MJI KOTOPBIM OBLIa 9Ta MPEII0XKEHa
sajada (Nt 2), ycremrHo ¢ Heil CIpaBHIIACH.



Emg Tpy/see noseputhb (910 3aanue Ne 7, yxKe JuIsl CTAPIINX KJIaCCOB)
B CYIIIECTBOBAHUE TAKOI'O MHOIOYTOJIBHUKA, U9TO 410004 IIPIMast, TTPOXOJIATIAS
qepe3 onpeIeIENHYIO TOUKY Ha TPAHUIE TAKOTO MHOTOYTOJIBHUKA, JIEJTUT €TI0
ILIOIAh IIOTI0JIaM. BHENIHIT BU TAKOr0 MHOTOYTOJIbHIKA TOXKE OKA3bIBa-
€TCsl HeCKOJIbKO HEOXKUJAHHBIM U OPUTMHAJIHLHBIM.

A 3ajaga Ne 4 3HAKOMUT HIKOJIBHUKOB C OCHOBAMH MATEMATHYIECKOMN
9KOHOMUKH, HHTEPECHBIMHA U KPACUBBIMEU METOJaMU PAOOTHI ITOrO PA3/Iea
MaTeMaTUKH.

MaremaTrndyeckue UTrpbl Tak»kKe BO3HUKAIOT B CaMbIX DPa3HBIX O0JIa-
CTIX — U B 9KOHOMUKe (KOHKYPEHIMsI — KAK UIPa 110 ONPEJEJEHHBIM IPa-
BUJIAM), U BO MHOIMX JPYIUX Cilydasx. Hampumep, npoiijieHHble Ha YPOKax
crrocoOBbI peIeHusT 33129 MOYKHO CYHTATH <«IIPABUJIAMHU WUIPLI», 8 MIKOJIb-
HHUKa& — YYaCTHUKOM UI'DBI, KOTOPOMY HY?KHO «BBIUI'DATb», PEIIUB IIpeJIo-
JKEHHYIO 3a/1a1y (IpaB/ia, OJHA U3 OCHOBHBIX TPY/HOCTEH TAKOTO IOX0/1a —
HOHATH, C «KeM» WMEHHO M [0 KaKuM IIpaBujiaM Beiercsa urpa). Urpoit
(MareMaTHYeCKOl) MOXKHO CYUTATH U ODIIEHUE C KOMIIBIOTEPOM C ILEJIbIO
JOOUTHCS OT HErO OMPEIEJEHHOIO PEe3yIbTaTa — U BOBCE HE 00A3aTETHHO
B UrpoBoii mnporpamme. VIrpsl 1o mpaBujiaM MOI'YT ObITh W CHOPTUBHBIMU
(IMIaxMaThI, IMAIIKNA, KPECTUKA—HOJIUKA U T. II.), U YIeOHBIMUA, JIEMOHCTPUDY-
IOIIUMU OIIPEJIE/ICHHBIE MaTeMATHIeCKue ujier (aHau3 ¢ KOHIA, CAMMETPHSI
U Jp.), U IPOCTO UHTEPECHBIMU.

VmenHo wHTEpecHbIE UIPHI 2KIOPH B IEPBYIO OYePEb U CTAPAETCH
upejyiaraTh, He 3a0biBasg M 000 BCEM OCTAJIBHOM (O YEM IIKOJIHHUKH, BO3-
MOXKHO, JIOraQJaioTCsl JIAJEKO He cpasy, ObITh MOXKeT — 4epe3 MHOIO JIeT).
IlepBoe 3aanMe KOHKypCa — TPAJUIIMOHHO JJOCTATOYHO IIPOCTOE, & IOCTE-
Hee (Ne 3) — «C UBIOMMHKOIN», M3BECTHBIE U IIPOCTHIE METOMbI PEICHUsI
MAaTUTP 3/1eCh HEOOXOINMO MPUMEHUTb OPUTUHAJIBHBIM CIIOCOOOM.

IIpounras yciaosue (mpaBuia) Kakoi-HubGyib UIPbl, MHOIUM MIKOJIbHU-
KaM KOHEYHO 2Ke 3aX04eTCs B He€ mourparhb. V1 370 MOXKHO cl1es1aTh mpsaMo
Ha yCTHOM KOHKYypce! 3a0/HO ycTHast (hopMa IIPOBEIeHIs KOHKYPCa 110 MaTe-
MATHIECKUM HUrpaM (KOTOpas PEKOMEHJIyeTCsl KIOpU U OblLia peaau30BaHa
BO MHOI'MX MECTaxX IIPOBEJIECHMs TYPHUPA) IIO3BOJISET MJIAJIIIMM [IKOJIbHE-



KaM He JIeJIATh CJIyJYailHbIX OMIMOOK B HEIPUBBIYHBIX IO (POpME 3aIaHUSIX
(mpuHUMas 3a7ady YCTHO, BCETIa MOYXKHO HEPECIPOCUTh U NOIPABUTL OTBe-
9AIOMIero) u BooOIIe He PACTEPSThCs, 3aIUChIBAg IIUCHMEHHOE DEIleHHe.

Ha xonkypce mo ousmke B 3TOM roay He OBLIO 3a71a1, OJU3KUX K Tepe-
HeMmy Kparo 3Toit Hayku. Ho 1 B caMbIX IIPOCTHIX BeIax (GU3NK MOKeT ODHa-
PYKUTh HEMAJIO YIAUBUTEJbHOrO. Halpumep, 4To NpuUBBIYHAST HAM JIEHTA-
CKOTY MOYKET Pa3MaThIBATbCS HE TOJIBKO «OOBIYHBIM» CIIOCOOOM, HO U TaK,
kak onucano B 3amade Ne 10. Mym gro marpuit dopMaabHO JIydIlle MOaX0-
JIAT JJIst U3TOTOBJIEHUS YJIEKTPUIECKUX IIPOBOMIOB, Y€M AJIIOMUHII WJIA M€E/Ib
(3amaua Ne 4). U naxke 1pu [IpOBeJEHUH JIOTEPEU MOXKHO LIPUIyMaTh busu-
veckne «hoxychl» (3amada Ne 1).

3aro B OOJIBIIMHCTBE 3aJIaHUIl KOHKypCe [0 acCTPOHOMHUHM — 00Jja-
CTH, TJI€e HOBBIE PE3YJIbTATHI U TUIIOTE3bI TMOSBIISIIOTCS OYKBAJIBHO KAXKJIYIO
CEeKYHJIy — PpaCCMATPHUBAIOTCS CaMble MOCTEIHUE HAYJIHBIE TOCTUYKEHS.
311ech KIOPHU MPUXOIUTCS TPUIYMBIBATH «yHUBEPCAJILHBIEY 3a[aHUS — JJIsI
IIKOJIBHUKOB Pa3HOI'0 BO3PAcCTa U Pa3HbIX nHTepecoB. [losTomy KoMMeHTa-
pun (OTBETHI) K ACTPOHOMUIECKUM 3a/IaHUSIM 3aUaCTYIO JIOCTATOYHO MOJHO
OXBATBIBAIOT KaKyI0-In60 00J1aCTh ACTPOHOMUE M LIOTOMY IIOJIYYaI0TCs 00b-
éMHBIMA, HO 3aT0 mHTepecHbiMH. OMHO M3 TOCTETHUX ACTPOHOMUIECKUX
JIOCTUZKEHI#1, PACCMOTPEHHBIX B KOHKYPCE 110 ACTPOHOMUU — II€PBOE IIPsi-
Moe BH3yalbHOe HabirojieHune sK3omuianer (1o ectsb mianer He CosHedHON
cucremsl) B 2008 romy.

Cka304HBII «aJIEHbKU I[BETOYEK» PACCMATPUBAETCS B 3aaHuu N¢ 3 KOH-
Kypce 1o 6umoJjioruu. Ty JETCKYI0 CKa3Ky 3alUCaJl U3BECTHBIA PYCCKUA
nucaresib Cepreii Tumodeesnu Akcakos (1791-1859), on yceibiiias eé B Jer-
cTBe BO BpeMst cBoeit 6osresan. CoanHUTE N 9TON CKA3KNA BEPHO IMOJIMETUJIN,
9TO B HAIMMX Kpasix (AKCAKOB POJWJICS W DAHHUE JETCKHUE TOJbl IPOBEN B
Ye) aeficTBATENBHO OYTH HE BCTPEYAIOTCS [IBETHI IPKO-KPACHOI'O 11BETA,
HO 3aTO UX MOXKHO HOOBITH B JAJBHUX IIyTEIIECTBUIX B KAPKHUE CTPAHBI.
A Bor mouemy? VIMEHHO 3TO ¥ CHIpAIIUBAETCs B 3aJJAHUU 110 OMOJIOTHH.

Hpyroe 3ananue 6uosormyeckoro KoHkypca (Ne 1) mocesiueHo yauBu-
TEJIbHBIM CBETSIIIMCS MOPCKUAM YKHUBOTHBIM. OKa3bIBaeTCsl, MX HACIUTHIBA~
eTCsi HECKOJIBKO COTeH BUJOB. VI cBeTsITCS OHM IIO CaMbIM pa3HBIM cO0Opa-
KEHUsIM — 9TOOBI OCBETUTH cebe IIyTh Ha OOJIBINON riyOnHe Wi B IEmepe,
Ky/la HE TOMAaJaeT COJTHEUHBIN CBET, ITOOBI BCIBIIIKOM CBeTa HATYTaTh WA
cOUTDH C TOJIKY Bpara, KOTODPBIII MOXKET CbhbeCTh, WIN 2Ke, HA0DOPOT, IpuMa-
HUATH JIOOBIYY Ha CBETAILYIOCS <«YVIOUKYy». HeKoTopble KMBOTHBIE C IIOMO-
B0 CBeTa OOIMAIOTC MeXK Ly CODOM, a IpyTrue CBETSTCS U BOBCE CJIydailHO
(HanpuMep, HACBIIUCH JPYIUX CBETAIIUXCH OPIaHU3MOB).

B 3zagarmm Ne 7 KoHKypca 110 XUMHUHU PACCMOTPEHO HECKOJIBKO HEOOBIU-



HOE TOBEJICHNE IIJIOTHOCTH BOJHOTO PACTBOPA YKCYCHOU KHUCJOTHI B 3aBU-
CAMOCTH OT KOHIIEHTPAIINH, CBA3aHHOE CO CJIO2KHBIM CTPOEHUEM PACTBOPA,
obpa3oBaHEM B HEM MPOCTPAHCTBEHHBIX CTPYKTYP 38 CUET BOIOPOIHBIX
CBSI3e#l MeXKIy MOJIEKY/TaMII.

OniHO U3 3a7aHMit KOHKYPCa M0 JIMHTBACTHKE (B 3ToM roxy Ne 2) Tpasu-
IIMOHHO CTPOUTCS Ha MaTepUaJIe PEJIKOTO, «IK30TUIECKOro» s3bika. Ha sToT
pa3 3TO A3BbIK KyK Tafloppe — Ha HEM roBOPHUT OK0JI0 250 mpejicTaBuTE IEH
Hapojia Taifoppe Ha ceBepo-BocToke ABcrpasiun. Takoil «MaJleHbKUiT» SI3bIK
HaM MOXKET MMOKA3aThCsl OY€Hb YAWBUTEIbHBIM. TOYHO Tak:Ke, KaK HOCUTE-
JIIM 3TOTO S3BbIKA HABEPHSAKA IMOKAXKETCS VIUBUTEILHBIM PYCCKUH 3BIK,
HA KOTOPOM TOBOPUT TaK MHOrO Jiojelt (npumepHo 300 MUIJIMOHOB 4eJio-
BeK). U Tem GoJiee HOCHTEIN A3BIKA KYK TafiOppe yJAMBITCsI, €CJIU Y3HAIOT,
9TO 3aJ[a9y PO WX POJIHON S3BIK PENIajo HECKOJBKO THICAY IMKOJIHHUKOB.
(A, yuuTbiBas COBDEMEHHBIN yPOBEHb DA3BUTUS CUCTEM KOMMYHHUKAIIUU, —
KOIJIa-HUOY/ (b HABEPHSIKA y3HAIOT).

OmmmanresibHas YepTa KOHKYpPCa I10 JIATEPAType — TEKCThl OTBETOB U
pelenniit B OCHOBHOM IIOJIIOTOBJIEHBI HE YKIOPH, 8 HAIMMCAHBI CAMUMU YIaCT-
HUKaAMM B KOHKYPCHBIX paborax. 3ajada KIOpHU 3/1eCb — T0100paTh i
MyO KAy HamboJiee yIadHble, TOUHBIE, COMEpPKATEIbHBIE W MHTEPECHBIE
OTBETHI, JOMOJHATD, YTOTHUTH U TPOKOMMEHTHPOBATH nX. Kax moka3niBaeT
OTIBIT, CEPbE3HBIE JTUTEPATYPOBEIICCKIE TEKCTHI, HAIMCAHHBIE B3POCIBIMU,
C TOYKH 3PEHUS ITKOJHHUKOB YaCTO OKA3BIBAIOTCS CJIOKHBIMU JIJIsT YTEHUS U
MMOHUMAHU, & WHOTJIA U MIPOCTO CKyYHBIMU. JIuTepaTypHublit KoHKypc Jlomo-
HOCOBCKOT'O TYPHUPA MIPEIOCTABIIAET YHAKAIHHYIO BO3MOXKHOCTD UCIIPABUTH
a1y curyanuo. Cpean paboT HECKOJBKHX THICAY YYACTHHKOB M3 Pa3HBIX
KJIACCOB, PA3HBIX IMKOJ W PETHOHOB 00SI3aTEIBHO HAXOISITCS OYEHDL XOPO-
e paborbl. CoOpaHHbIE BMECTE, OHU MIO3BOJISIIOT COCTABUTH PEIIEHUsT 33,18~
HUI JTUTEPATYPHOr0 KOHKYPCA HAMHOIO JIYUIIle, IOHITHEE ¥ HHTEePECHee JIJIs
IIIKOJIBHUKOB, 9€M 9TO MOJIyIUI0CH OBl ¥ YKIOPU CAMOCTOSITETBHO.

B 2008 romy B Mockse 1 MockoBckoM pernone Ha JIoMOHOCOBCKOM Typ-
HUpe OBLIO 3aperucTpupoBaHO ydacTHUKOB: 11371, BCero caHHBIX ydacT-
HUKaMu paboT 1Mo pas3HbiM mnpeameram: 37041; Kropu Tak»Ke ITPOCIIYIIAJIO
410 yCTHBIX OTBETOB II0 MATEMATHIECKAM HUIDaM. ['pamMoramu 3a yCIenHoe
BBICTYILJIeHNE OBLI0 HATpaxKkaeHo 4179 yJIacTHUKOB.

Ilo kyaccamM KOJIMYECTBO YYaCTHUKOB U IoOequTesIell pacrpeenioch
CJIeYIOIIUM 00pa3oM:

Kunacce 213 4 5 6 7 8 9 10 11 | Becero
Yyuacraukos |1|7]57|360|998 | 1763 | 2156|2226 | 1778 | 2023 | 11369
Harpazxnmeno |03 (32 |177[419| 863 | 832| 596 | 522 | 735| 4179




W3 mux 2952 ydyacTHUKA Oy YU IPAMOTHI 38 YCIIENTHOE BHICTYILJICHHE
[0 OJHOMY W3 IIPEAMETOB (WM B MHOIOOOPBE, KOTOPOE B ITON CTATUCTUKE
YUUTHIBAETCH KaK OTIEJNbHBIA 1peamer), 912 — o asym upeameram, 233 —
mo Tpém. Cpasy 1o 4eThIpéM IpejMeTaM HArpaJIbl MoJaydwim 66 yaacTHu-
KOB, IO IIATHU npeMeraM — 14 desioBeK. PeKop/HbIil pe3yIbTaT — rpaMoTh
3a yCIIENTHOE BBICTYIUUIEHHE 1O 6 mpeaMeraM — 2 ydacTHUKa (U3 [EHTPa
obpazoBanus «lIsThaecsT cenpMast MKoMa» U IeHTpa obpasoBanus N 1862
ropoJia MockBb).

Emé pas ormermm, 4TO KIOpU HUKOIIa HE PAacCMATpuBajo JIOMOHOCOB-
CKUl TYPpHUAD KaK CODEBHOBAHUE II0 KOJIMYECTBY IIPEIMETOB, HO BCETJa C
YJZIOBOJILCTBUEM OTMEYAET JIOCTUIHYThIe MIKOJbHUKAMHA (M WX YIUTEJsIMH)
ycrexu. «IIpoduiaby mroibl — wHMOpPMAIUS O TOM, KAKUMU [IPEIMETAMEI
(u KoHKypcaMu JIOMOHOCOBCKOrO TYDHMPA 110 STHM IIPEJIMETaM) TaM UHTe-
PECYIOTCS TIKOJIHHUKA W YIUTEJIsS — TAKXKE MOXKET OKa3aTbCs HHTEPECHOMN
(a Opor0 — JlayKe HeOXKUJIAHHOM) JJIsl yIuTeseil, HhIHEIIHUX, & TaK¥kKe Oyry-
X MIKOJIBbHUKOB 3TOU IIKOJbl X UX POAUTESICH.

Hwxke npusourcst Tabiuia pe3yibTaToB YIaCTHUKOB IO IITKOJIaM, KJiac-
caMm ¥ mpeaMeraM. B TabJiuile MpUBEIEHBI BCE IIKOJIbI, yIaIuecss KOTOPhIX
npuanmanan yaactue B 31 Typuupe nm. M. B. Jlomonocosa 28.09.2008 B
MockBe 1 MOCKOBCKOM pErnoHe ¥ MOJIy IUJIA TaM XOTsI ObI OJHY TPAMOTY WX
XOTsI ObI OJIMH 6AJIT MHOTOOOPDhs MO KaKoMy-/bo mpeameTty. Js Kaxkoit
IIIKOJIBI YKA3aHO KOJIMYECTBO YYEHIUKOB STOH IIKOJIbI, ITOJIY YMBIIIX IPAMOTHI
3a YCIeNIHOe BBICTYIIeHNe Ha TypHEpe: 0 KjraccaMm U obriee KOJTHIeCTBO.
IxonpHUKHN, MOy YIUBITHE TPAMOTHL IO HECKOJIBKUM IIPEIMETaM, IIPU ITOM
VUITEHBI OJIUH Pa3.

B npaBoit KostoHKe TAOIUIBI TaK2Ke MPUBOIUTCS WHMOPMAaIus 06 ycie-
XaX YYEHUKOB INKOJIBI MO MPEJMETaM: KOJIMYECTBO TPAMOT + (KOJHMYECTBO
6aJ710B MHOT0OO0DBs ) /2 110 Kaxkgomy npeamery. I[TKobHbIe mpeaMeThl 060-
3HaveHbl epBbiMu OykBamm: M — maremaruka, @ — dusnka, X — xumus,
B — 6uosmorus, M — wucropust, JI — smreparypa. st mpounx KOHKYD-
COB TYpHUPA HUCIOJb30BAHbI 0003HAYEHU: ACT — ACTPOHOMHS U HAYKHU O
Semite, JIun — jmarBucTHKa, MUr — maremarudyeckue urpbl. Ilpeamvers
[IEPEYNCIIEHBI B TIOPSIIKE YOBIBAHUST KOJUYIECTBA YCIIEITHBIX PE3YIHTATOB II0
KaXKJIOMY TIPEJIMETY y yJaIluXCcsl JAHHON IKOJIBI, BCE YUCJIa OKPYTJIEHBI 0
HEeJBIX (YTOOBI He 3arPOMOKIATEH TabInILy ).

IIkonber B TabMHIlE MEPEIUCaCHbl B IMOPSATKE yOBIBAHUS KOJUIECTBA
HATrPAKIEHHBIX IIKOJBHUKOB, 3aTeM (B CjIydae pPaBEHCTBA) — B IIOPSIKE
yOBIBAHUST KOJIMUECTB YCIENIHBIX BBICTYIUIEHUI Mo npeameram -+ (Kosmde-
CTBO GAJLJIOB MHOrOOODb ) /2, Najiee TOPAI0K EPEUUC/ICHUs CITy YaiHbII.



¢ Il ¢ X *FHALL
‘0T OV 0T MM\ ‘ST M ‘8T 9 6 @ ‘€7 I

<9 ¥ _|6T €T [ST|IT|€

«eIroMII BedoLg» YoUu

T M ‘¢ X G If
-, HMJ[ ‘T IOV ‘8T U ‘61 N ‘0 & ‘08 9

<9 9T |TT[8T[0T|9 |€ |T

L9GT o\ BUERHWHI

v Iy N €PST aN dIrelreg-010]

‘9 IOV 19 X ' HH[ ‘7T ® ‘ST M '8 9 ‘TV IN| €9 G |91[6 |V |ST|¥ |C BH BUERHWNHI BRIOGOMOOIN
¢ IUN ‘IrQo

‘GHALL 6 X ‘1T J ‘g1 IOV ‘€T 1 *SC @ ‘05 N | GL 9 |6 |G [61]9C]|S [T HOMOFONION STHod T, I ¢ s\ yomur
¢ 10y eroLuddeduHA 0JOHHSLILOARIADOT

‘AN f9 [T ‘8 HUI[ “TT 9 *9T X ‘€€ @ 8V N

18 16 10€

OJOMOIOMOOIN [THAD

€ X QI L IOV
‘€T M (LT HAIL QT U ‘6T I ‘GE @ 67 N

06 AT |ST|CT|0C|CC |V

pruHRdocRdQO 0JOLIIdNILO CLALAL
-OHHM OJOMOEOMOIOIN 6T o)\ BIOMII

T 4N ¢ If

‘G HHA[[ 1), L0V (0T X ‘GG M ‘ST N ‘SE 9 ‘€7 @ | 06 8z |0T|LT 1|2 |2 |S 759 a\ BuHRgOoERdgO dIHOMI
¢ Il ‘g oy

‘G HA[[ (9 X (L AN T U ‘68 @ ‘97 I ‘8GN | L6 6T|C |¥1|€C|02|9T]¢€ 68TT oN BIONIT
¢ 1f ‘¢ HALL

‘TN 6 X CTT IOV S ET M '8C D "€V L9 N

10T OT|Z |TT[PT|LT|€C |61

€G] o\ ©ILOMIIT

I Ir ‘g M\ 9 10y
‘9 X ‘€T HAIL ‘Tg U ‘6% @ ‘95 9 ‘S8 N

ycl 6T |SGT|6T [¥T]|9C|¥C|L

PR o\ ©LOMII

VX CTT JHN PT IC
‘P1 HAL[ ‘€g IOV 08 U ‘FPF 9 ‘67 @ ‘9 N

gcl 9¢|CC | 0T [8T[8C |6 |CI

PIGT o\ BUESCHWHI

¢ X P16 HALL
‘€1 U 9T 1OV Gg 9 ‘8¢ IUN 8% @ ‘10T N

54! GG | V1|6 |6C|1C|CC VT

L00 N 1o

9T If ‘Tg HA[[ ‘€ AN
‘9z X ‘8¢ @ ‘€Y IOV ‘IS U ‘69 W ‘6L g

14! GT|€C|S¢ | 7T |0 | 0T |81

« Hwﬁ%,ﬁ&@b.d,@,ﬁms » LeHdoIHU-RIrOMIIT

Werowrradir o
gorerdarieod eMULOLLRL)

ouoom_:_olm _w _n _w _m _im

weooers o Loweda og-1royf

BUHOTKodhA
OJOHAIreLRedOERAQO OMHRIERT]

10



T HAI '] X ‘g M€ @ 7 IOV ‘G IN ‘6T J | LT I P11 9 |¥ 0TS s\ BIrosIm

EHAL ‘¢ X LM '8 d 6 IOV ‘0T IN ‘€T & | 8T Ll 919 |2 79GT o\ yoTmI
T HHA[[ ‘T JUN

T Ir e X '6 d '0T 19V 0T P ‘€T N LT 11|68 I 1% |€ (8 [2 ]9 7GGT s\ BUERHNMI

('1rQ0 HOMOLONOON eN=OIr0I0HdD],

110 1) BuHRdOgRdQO MHNOITeNe

‘G HU][ ‘¢ N ‘G IOV ‘R I ‘6 N ‘T ® ‘LT 9| 0€ ¢ |¢ L |6 |6 HOMOYHUII0] g8 s\ BIFOII
11

T X g HA[[ ‘G @ ‘9 g ‘@ IOV ‘8 M ‘AT IN| 1€ ¢ |¥ |99 |6 |¢ QTGT a\N BUECHNII

T HUJ[ ] JUN -F IOV - D QUM ‘ST IN LT 9| 1€ T |1 ]2 |2 ]S |9 8EGT oN BHERHINILI
¢ Ir ‘¢ Yy

‘G HH[L G g ‘G X 'S N ‘6 U ‘0T @ ‘LT IN| €€ 1T1¢ |€ |6 S 81¢ o\ BuHedOosRdgO dLHAI

eI «onMnudey»

'CHAIL (GNP D 9 X (L IOV (T 9 FI M| €L 1T]¢ |0T1]S 4 87¢ o\ BuHRdOERdgO dIHAI

G HM[[ '¢ d ‘9 IOV 0T U ‘TT @ ‘9% N | L€ 1 l¢e |1 ]S |¢ |¢€c PEGT aN BUERHNILI
T X T N

‘g HM[[ ' IOV 6 g ‘€T N ‘71 U ‘AT O |0F 1215 |6 |¢ 08GT s\ yomur
TN ¢ X 6D

‘6 I ‘0T IOV ‘€T N ‘61 HHUIL ‘61 U ‘Gg 9| LV G |9 |e1|T11]CT 66TT oN LOSII eIM]f

.H.@O NHOKUQOMUOE

G HUJ[ ‘g X ‘G IOV ‘GT N ‘9T U ‘L1 9 ‘GC @ | 6F S |7 |6 |1g]|0T QOMOHOWE] ‘I g o)\ BHERHWMI
¢ I ‘¢ MmN

“p HAJ[ "G IOV ‘L V1 ‘61 @ ‘ST X ‘AT IN ‘€ 9| €5 12]e1|9 |11]1 | G6T a) BIrodII

¢ N R I8 X «RIFOMII BRINGIT9D

‘6 hroavs T d ‘FT 9 91 HAl 97 N ‘6% U1 |S9 VCIPT|ILT12 | € LIBOOIILE][» BuHRIOocRdQO dLHOMI
T Uy

‘€ d ‘p A P X (TT IOV 5g 1 '8¢ d 0% IN | G9 L |v |01|61]|SC 89GT s\ Homur

11



IX TV FdGU6I TIIN| 0T ¥ |0I 819 s\ ®IrOMII

‘1rQo

T HA[[ ‘T D ‘T AN F IOV ‘F U L 9 €T IN| 0T T ¥ HOMOLOMOO\ MImod ], I BUERHINN, |

T BHAT[ ‘rgo NHOMOVN%HWNVM MUENE@O

IO IOV 7 D ‘¢ MmN ‘L N8 X 69|1¢ ‘I RIFOMIIT BRMOOhMUHXOL-OMUEHU D

TIM TV THAL X T U LIN'8 D 6 T | 1T L 9TGT aN BUERHNHI

I X ‘g HUI[ ‘g 1 ¥ 22V ‘S g ‘0T & ‘0T N | 1T (@ LEST s\ gomr
T oV

THAL T X P DS Ir e d G U T NG 6 |¥ 90ST o\ BHERHWNI

"I'Q0 HOMOLOMOOTN

THA][ (T X ‘2 10V ‘7 D 9 M ‘8 9 ‘€T IN|TT L |9 OOSOHOWRJ I ) 5\ BUERHIWHI

IX:6d:0l1-gl IN-CTD|TC (48K GGT o) ®LroMII

"I'Q0 HOMOLIOMOOTN

TV ZX FILGM 9D 6d'6IN|CT g |9 oHMEBA T T o) BIFOSII
T HATf

I X I ‘g IOV 'S9P ‘8d gl IN|EC 9 |¢ FPGT aN BUERHNII

T aMN ‘g g ‘L HATL L T L N ‘S 10V ‘CT | ¥ €ECT s\ momuIr
T 10T U

WY FX CU 9D L HAI (L IN 8 I|FT g €GGT o\ <HOMOHO[/ ®H» KOIIHI

"IrQ0 HOMOIOMOOTN

TV e d s P 9N '8 X 0T M| ¥g v |7 arrerd0dIsIrg I ), o\ Hotmir

"IrQ0 HOMOLIOMOOTN

TILC D ‘e IOV 9 X ‘'9U ‘0T 9 ‘8T IN| ST 7 |21 godIuN|/ d «g0dIUN]]» BUECCHWNH, |
TIC

G IOV g ML g X 9 d LN 6 U el @95 ¢ |1 LYST N pommr
T M

C X €IV ¢ U ¥ HAI[ -F g 91 P 68 N | LG 9 |¢ LGGT o\ pommw

12



TMIXTIYONTITD|ET I 6 |C PGg aN elrosin

"IrQ0 HOMOLIOMOOTN

T HU[[ ‘7 IOV ‘3 9 ‘C U TN ‘T D F IN|ET ¢ |2 WAL\ T Q g\ RIOMIIT

110V ‘2 g g X '€ HIIl ‘G N 'L D | F1 9 € TOGT aN gommur

IXTDCSINOMBI|VI € 8 |¢& €8GT aN BUERHWAI

"I'Q0 HOMOLOMOOTN

CHAIL P D S U SN ‘L 9|¥T 1 Z g |1 OHHUIIAT] I «OHUIIA][» BUERHINH |

HLORI'QO HOMOLOMOOTN

T HA[[ ‘g 1] ‘€ 10V ‘8 q ‘ST IN|¥T ¢ |g |¢ 91rerLd0dIsIE I GT g\ RICOMIII

T1r HLORI'QO HOMOLOMOOIN

IOy SZHA[L (T X T D VUGS TTT IN|CT G |¥ AIreLdod Lo G I [ o\ BUCRHNILI

TIr'T d g HALL 7 ® ‘G IN ‘9 IOV ‘TT M| ST I € 19 66TT s\ BLOMII

(eas1o0]N 1) BEHRgOERdQO

TILTIOVITMegeX D 98U ‘6N |9T 01 4 MUNOIRMR HOMOUUIIO] T6 o)\ RICOMIII
IX

GOV g Wy HMIL -y G D G N €T IN | 9T (4 4! GC s\ RLrosIII

"I'Q0 HOMOLIOMOOTN

TICSTIOV ‘THALL ST D ‘€ M ‘TT N ‘€1 9|91 9 9IreLd0d I E I g7 o\ QL OMIIL

T I0V ‘T HAIL ‘e 16 g ‘L @ ‘g1 IN| 91 L S |z |1 €9 N BLONII

‘IrQo

TV CUEXFIFHALCD 996 IN|LT T T |24 HOMOEOMOO]N OHUEBAD "I HOIM][

«OHOLIRNE]]»

EIM'EM'E D8I 'STIN| LI 9 |11 T18T s\ BUHRIOERdQO dIHOM

THAI ‘T X ' N 'E D 9 9 9 1 ‘6 IV | LT € |8 |¥ T0GT s\ BIrOMITI

TICTMT X g HMIr ‘g @ '8 d '8 IN|8I i4 VoL €GET a) RIOMII

TIM°2 9 CHAr ‘g T € @ ‘G IOV ‘T N |61 € v L |¢ 8TOT s\ ®IONTI

"IrQ0 HOMOLIOMOOT\

TV IX'e DG 0T d el IN|0C v |11]¢ TIrRLIOAINDINEG T ZT s\ RIUONTI

13



‘rgo

TV I XTI D CHAIL ‘€L 99|11 Q HOMONALRY MOHUHQ() I BUERHIWNH, |
IX'CHAL ‘g '€ IOV T I 7 IN 'S D[ 11 11 TTGT o\ Yomur
"IrQO HOMOLIOMIOTN
gorrodoy] I § g\ Brugodn
T HU[[ (T AN G IOV ‘T D T IN ‘L 9| 1T T 72 |C 0JOHAOHOXKHU-OHEARH HOIIH] [
cIr'e I v M9 W|TT 118 1|¢ GOST a\ BUERHNHI
ITI9FYM9D8IN|IIT 01T QLT s\ ®ICONII
THA[L TG T D €U €N ‘QIOV|TIT ¢ 9 |1 1 PE¥T o\ BuHRd0ocRedQO Rd.LHONI
Td:LIN8T|TI i I v |1 |¢ CTI¥ o\ BIrOMI
TITW TN GOV FO9N[IT |1 v 4 PG s\ BLrodII
T oV €0€T N
9T YT IUN ‘g HU[L (€ IN 7 D ‘0T X | 2T ¥ . MO YUMOOhUNUX YUNMOLOMIOIN
‘1rQo
TILCIOY CHA[L ‘X ‘€D FTHTINCU|TT ¥ [« HOMOGOMOOTN CHOAT 1 Q 5\ YOI
I T O TIN'E IOV ‘g d 'L X|2T 4 v T 98GT s\ gomrHI
"1rQ0 UOMOTOdOIOKHU]
TMeHIIr ‘6 gL D 6IN|TT L S gode)) I GT o\ oK
T T IXCHAL ‘T IN T UG DT v € ¢ «1adoa 19agagodog> GZGT o\ Pormr
[ 19V ‘¢ N ‘G 9 0T &|TT € 1L |T I86T s\ BIOMITI
"IrQO HOMDILIOMIOTN
eH-d OJOMOHUHII OMOM%Em *O0II
X CTINTDSUMRI|TT e Z 12 |¢ BAERHNII BeMOII0) BeMOgOMAH
29X VD VIN9U|TT IT|T Ty o\ wuHRdOERdgO drHOM

T 1oV
T HAT T X T @ T MIN ' MG N ‘6 92T (4 1 |€ v €g¢T s\ BuodI
TIM°29CX €YY T D LIN|TI I ¢ |1 |g |1 GYGT aN BUERHNHI
TIfTIDV  THATL T X ‘e D ‘e IN'E M 6 | €1 v € ¢ LT8 o) ®rrosm

14



"UIUHAICON 9H WoLe udil
19L0Wed.I OH ‘B9d0OQOJOHN HWRIIeQ ITHOLOWLO XI9dOLOM MMHHOLA ‘I'OMII g7 T 9o U ‘AToWed] IMhAI'OI MHHOhA
HUI0 199 BLOX XI9dOLOM €U ‘IrOMIII 979 9OHOMISA WOMOHOMOOA] ¥ 99MOO0T € 0190 “T6 IFOMII XUMeL — LonWed.r 991r0g
1 ()] UrubAron xi9dorod UMHHOLA ‘IrOMII MIRLdIrAcdd OMAIrOL I9HOROIIME ANNIIQRL g @LOON MUINOHOME BI[

RILOMIIIL

TOTINTIOVFUMSI|OT 111 lc|¢ BRSDORMINOHONE BRMOFOSO0N

*IrQO YOOI

TIrTXCe9em 6 N[0T T T |¥ |¥ g0dIU]] "I «DOJO[[» BUECHWH, |

CHAI ‘T X ‘T D €IV ‘Y 99N ‘8 M|0T I (1 9 |1 |1 G s\ BUERHINII
‘I'QO FOMOLOMIOTA

TV IMGI Y ® FIN'GT|0T 01 eMg01r0I0Hdo], I GJ, g\ RIFOMII
THAT T ‘T IN ‘P M ' 19V ‘¢ g |01 g L |1 V10T N gouuw
TIM TV IO T I CU9IN| 0T T[T [T [T |¥ |T 82971 s\ BuHegosedgo dimom
€N ‘G ‘99]|0T I v T |¢ I GGT o\ BLOMII

TMT @ gd: eIV ¢ HAL (¢ N | 0T 1|1 z e |¢ (RSSO 1) BICOMIN BRSOSOLIILUD
IX '€V FJ9UM*9IN|0T I [T ¢ |§ 109 s\ BLOMII

"IQ0 HOMOHOSOO0]N 1reoo] [-gon1do))
TIreX 79 8U|TT 11 I BUERHWNAI BESOTRI0][-090mIdo))

15



Takoe cpaBHEHHE PE3YJIBTATOB MIKOJ HOCUT UCKJ/TIOUUTETLHO OIEHOTHBIH
XapakTep, ero He CJIeJyeT pacCMaTPUBATh KaK pPe3yJIbTaT HAy4YHOI'O CTaTU-
CTUYECKOrO HCciegoBanus (1 TeM 0ojiee — Kak DPe3yJbTaT COPEBHOBAHUS
wi «pefTuHr> mKoJa). Takum o6pa3oM Mbl [PeXKJe BCEro XOTUM OTMe-
TUTBH U O0JIAN0/IAPUTH 33 YCIIENTHYI0 paboTy IeJarornieckie KOJJIeKTUBBI,
U TIPEXKJIE BCETO — OOBIYHBIX ITKOJI, KOTOPBIE COCEJCTBYIOT B 9TOI TabJIUIE
C CaMBbIMU W3BECTHBIMU U TTOIYJISIPHBIMU YIeOHBIMU 3aBejeHusiMu MOCKBBI.

B 2008 roay xpome Mocksbl u Mockosekoro pernona (/IMuTpos,
Buykoso, Osépsr, Ilymunao, Pamenckoe, Crymmuao, Tpounk, Ppsizuho,
DJIeKTPOCTAIL) TYPHUP ObLI OpraHu3oBaH B ropofax AbGakam, AjiekceeBKa
(Benropopckast obnacrs), Anarursr (Mypmanckast obiacrs), Acrpaxaib,
Besaropon, Bpsauck (u paiionst Bpsinckoit obsiacru), Bosbmioit Moperg
(cesro, Emanckuit paiion Bosrorpajckoit obsactu), Buagukaskas, Bos-
rorpan, Bosaromonck, I'y6kun (Besropomckas obaacts), ZKesesnoropek
(Kypckas obaacrs), Msanoso, Kypck, Mypmanck, Henmmnoso (TBepckas
obusactb), Openbypr, Ilepeciasib-3anecckuii (fpociaBckas 061acTb),
Psaszanb, Camapa, Caukr-Ilerep6ypr, Cesacronosns, Crapeiit Ockos (Bes-
ropoJickasi 06JacTb), YibsaHOBCK, ¥Yda. Beero 3a npenenamu Mockosckoro
pernona B Typuupe ydactBoBajo 6osee 12,5 ThICAYT MIKOJIHLHUKOB.

Takke ObLIa TPOBEJIEHA WHTEPHET-BEPCUsI TYPHUPA, B KOTOPOM MOTJIN
IPUHSTh y9aCTUE BCE JKeJIAIONUe IMKOJbHUKM, PACIIOJIATAOIINE ITOIKITIO-
96HHBIM K ceTu VHTepHET KOMIBIOTEpOM. TakuMm 0Opa3oM B TypHHUpE MpH-
Hssin yvyactue 462 mkoJbHEKA. ['paMoTaMu 3a yCIeNnHoe 3a09YHOe yIaCTHe
HATpaxKAeHO 268 MKOJBLHUKOB (X PabOThI IIPOBEPSIINCH TI0 TeM YK€ KPUTe-
pHSIM, YTO 1 OYHbIE IMChbMeHHbIe paboTel). aTepHeT-Bepcus TypHupa Oblia
OPTraHM30BaHAa C MOMOIIBIO CHCTEMa A IMUHUCTPUPOBAHUS TYPHUPOB ejudge
(http://www.ejudge.ru).

OrkpblITast myOIuKaIys MMOJHBIX PEe3yJIbTATOB — €IIE OJHa U3 TPaJId-
nuit TypHupa. VIMEeHHO Ha 3TOM STalle BBISICHSIETCS U HCIIPABJISIETCS 0OJIb-
I110€ KOJIMYEeCTBO HejopazyMennii u omubok. Ilosnas Tabiauna pe3yabpTaToB
omybJIMKOBaHa B MHTEPHETE M0 ajpecy http://www.mccme.ru/olympiads/
turlom/2008. DTa TabaUNA COMEPKUT DPErUCTPAIMOHHBIE HOMEpPA yYacT-
HUKOB, KJIACCHI U IOJIHBI HAOOD OIEHOK II0 KaXKJOMY 3aJIaHHUIO KarKIOro
npemverTa’.

Takke omybJIMKOBaHA KOMITBIOTEPHAS IIPOIPAMMA, 110 KOTOPOH KIOph
ITO/IBOJIUT UTOTU TYPHUPA, U €€ UCXOIHBIN TeKcT. JI10060il Kemaromuit MoxKeT

o >keTaHWIO yUACTHUKOB (oTBeT Ha COOTBETCTBYIOLIHMH BOIPOC B PErHCTPAIMOHHON
aHkere) B TabJIMIIE TaKKe yKa3blBaeTCs (PaMujnsl, UMs U MIKOJIA.
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9Ty NpOrpaMMy IIPOBEPUTH UM, OOHAPYKUB OIMIMOKY, COOOIMUTHL 0O 9TOM B
KIOpH TYpPHUPA.

Pasymeercsi, kakne-T0 TOTPEMIHOCTH BCETIa OCTAIOTCS, TOITOMY IIPUBE-
JIEHHBIE PE3YJILTATHl HEJIb3sl CUYUTATh abCOMIOTHO TOYHBIMU. OPrKOMUTET
IIPUHOCHUT M3BUHEHUS BCEM yYaCTHHKAM, TaK HJIM MHAYE OILyTUBIINM HEJIO-
cTaTKM B Hamell pabore (Hen3GexkKHbIE HA JTIIOOOM MAaCCOBOM MEPOIPUSITUH).

B 2008 romy 8 Mockse (u okpecTHOCTAX — MOCKOBCKOM peruoue) GbLio
opranm3oBano 31 mecto nposeneHus JIOMOHOCOBCKOrO TypHHUpa. DTO MOC-
koBckue By3bl (MI'Y, MUPDA, MAW u CTAHKUH), MOCKOBCKUE HIKOJIBI,
rumuazun, jgumen NeNe 236 444, 463, 520, 601, 654, 853, 905, 1018, 1299,
1538, 1544, 1564, 1567, 1568, 1580, 1678, 2007, MOCKOBCKasl IIKOJa-UHTEP-
Har <«VlHTessekryany, Ouinnnosckas mkosia (Mocksa), a Takke IMMHa-
3us «JImurpoB» ropoma AmurpoB Mockosckoit obsractu, BHykoBCKasi ceib-
ckasi ruMHa3ud cesia BuykoBo MockoBekoit obimactu, rumua3us N 4 ropoma
Ozéper MockoBckoit obactu, mkoiaa Ne 3 ropoga Ilymuro MockoBekoit
obstactu, rumuazusg Ne 2 u rumuasus Ne 7 ropoga Pamenckoe MockoBckoit
obactu, mkosra Ne 2 ropoga Crynuao MockoBckoit obsiacta, jmmeil ropoja
Tpounk Mockosckoit obactu, jaureit ropoma @psasuro MockoBckoit 0b1a-
cru, jureit Ne 7 u guneit Ne 12 ropoga Diekrpocrans MockoBckoit obiacTu.

Top:kecTBeHHOE 3aKpbiTHE TypHUPA, BpPYyUEeHNE I'PAMOT U IIPU30B IIKOJIb-
HUKaM, IPUHUMABIINM ydacTue B TypHupe B Mockse u MOCKOBCKOM peru-
oue, cocrosiyioch 28 nexkabps 2008 roga B MUIPDA (MockoBekuii nHCTATYTE
PAJIMOTEXHUKY, SJIEKTPOHUKY U ABTOMATHKH — MOCYIaPCTBEHHBIN yHUBEPCH-
ter). Ilo Tpasunum yIaCcTHUKAM 3aKPBITUS OBLIIN TPOYUTAHBI TIOIYJISIPHBIE
JIEKIIUU 110 MATEPUAJIaM OJHOTO €CTECTBEHHOHAYYHOI'O U OJIHOI'O I'yMaHHUTap-
HOT'O KOHKYPCOB TYPHHPA: [0 KICTOPUU U 10 ACTPOHOMUU U HAYKAM O 3eMJIe.

OprromuTreT 6JIANOJAPUT BCEX, KTO B 9TOM T'OJLY IIPUHSI YIACTHE B Opra-
Huzanuu TypHUpa. [lo HammM onerkam 310 6ostee 500 4eI0BEK — COTPYIHU-
KOB U PYKOBOJIUTEJEH MTPUHUMAIOIINX OPraHU3aIi, MKOJbHBIX YUYUTEeH,
CTYJIEHTOB, ACIHUPAHTOB, HAYIHBIX PAOOTHUKOB, U MHOTUX IPYTUX — BCEX
MIPUHUMABIINX YYaCTHEe B COCTABJICHUHN U OOCYKJICHUHU 3aJaHUl, OpraHu3a-
Y TYPHUPA HA MECTaX, JEKYPCTBE B ayIUTOPUAX, TPOBEPKE PAOOT, OPraHm-
3aIlii TOPXKECTBEHHOI'O 3aKPBITHS, IIOATOTOBKE K IeYaTh HACTOSINEro cOop-
HUKa MaTEPHUAJIOB TYPHUPA.

Kpome BbIIeymOMAHYTHIX OpraHu3aIuil, HEIOCPEICTBEHHO ITPOBOINB-
MAX TYPHUP Ha cBoell Tepputopun B MocKBe U JPyrux ropomax, OPrKOMU-
TeT OJIATOJIAPUT TaKXKe CJejyionue opranu3anun: MoCKOBcKast Topojickast
Iyma, JlemapramenTt obpasosauust ropojga Mocksbr, Poccuiickas Akaje-
Mus HayK, MOCKOBCKMiIT MHCTUTYT OTKPBITOro obpaszoanusi, OprkoMurer
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MEKTyHApOTHOTO MaTeMaTudeckoro TypHupa ropojioB, MocKoBCKuUit IIEHTD
HEIIPEPBIBHOIO MaTEMaTUIeCKOro obpa3oBanus, HesaBucuMblit MOCKOBCKUIA
yHUBEpCUTET, PoccuificKuii rocyIapCTBEHHBIN I'yMaHUTapHBIH YHABEPCUTET,
MockoBcKuit roCy1apCTBEHHDBIN TEXHUIECKUI yHUBEpCUTET, KOMITbIoTepHbIiH
cynepmapker HUKC, Kommanus «funekcy, ConuaibHoe mapTHEPCTBO pa3-
BuTHs BpsSHCKOI 001aCTH, OKA3aBIIINE CYIECTBEHHYIO IIOMOIb OPTKOMUATETY
U HEINOCPE/ICTBEHHO OpraHn3aTopaM TypHUpa Ha MeCTax.

DJIeKTpOHHAsT BEPCHUsI TOH KHUXKKHU, & TaK»Ke MaTepPUaJibl TYPHUDPOB
9TOr0 TOJAA W MPEALIAYIUX JEeT OMyOJMKOBAHBI B WHTEPHETE II0 aJIPecy
http://www.mccme.ru/olympiads/turlom

Bcee marepuaser TypHupa pacupocTpaHsfoTcst 6e3 OrpaHuIeHuil 1 MOry T
CBOOOJIHO HMCIOJIB30BATHCST B 00pa30BATEILHBIX IEJIAX.

Crenytomuit Typuup um. M. B. JTomoHOCOBa, HaTOMUHAEM, TIIIAHUPYETCST

IpoBecTH B BOocKpeceHbe 27 ceHTsiOpss 2009 rosa. Ilpuriammaem Bcex
JKEJIAIONNX MIKOJILHUKOB!
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Konkypc mo maremaTunke

SamaHus

B ckobKax yka3aHo, KaKuM KJIaccaM PEKOMEeHIyeTcs 3aa4a (npudaéM e obs-
3aTEJIbHO PeriarTh abCONIOTHO BCE 3aJ@dl CBOETO KJIacca); PEIlaTh 3aadu
boJtee CTapInX KJIaCCOB TAKXKE PA3PEIaeTCs.

1. (6-7) TaHuHBI Yacbl OTCTAIOT 33 KaKJblil yac Ha 5 MuHyT. B nosjaeHs
k Tame mpumayTt roctu. Ceiiyac 6 gacoB yrpa. Ha kakoe Bpemsi eii Hasmo
IIOCTABUTH CTPEJIKU YACOB, YTOOBI B IOJIIEHD YACHI TOKA3BIBAJIN IPABUIIHHOE
BpeMsi?

2. (6-8) Ilers paspesan durypy Ha JjBe paBHbIE
YaCTH, KaK MOKa3aHo Ha pucyHKe. IIpumgymaiite, Kak
paspesaTb 3Ty (GUrypy Ha JB€ PaBHbIE YaCTH APYIUM
CII0COOOM. Loo Ll L1 _i_J

3. (6-9) MaubBuna nana Byparuno 3amanue: «CocunTaii KISKChI B CBOE
TeTpaJike, IpudbaBh K UX YUCIY 7, pa3jienn Ha 8, yMHOXKb Ha 6 u oTHUMH 9.
Ecnu cnesraens Bcé mpaBuIbHO, MOy IUITb TPOCTOE YUCT0». BypaTnno Bcé
nepenyTas. KIIsKChI OH I0O/ICYNTA TOYHO, HO ITIOTOM YMHOXKHUJI UX KOJIHYe-
CTBO Ha 7, BBIYEJ U3 pe3yJjbraTa 8, 3aTeM pa3jenus Ha 6 u mpubasmi 9.
Kakoit orser nosryuniics y Byparuno?

4. (6-11) B marasune npogaror DVD-auckn — 10 OfHOMY ¥ yIaKOBKaMU
JBYX BUJIOB (YIIAKOBKH PA3HBIX BUJOB PA3IMYAIOTCS [0 KOJUIECTBY U CTOU-
Mmoctr). Bacsa nomcuuras, ckoibko Tpebyercs jieHer, 9Tobbl Kyuurb N auc-
KOB (€ecJiu BBITOJ[HEEe BCEro KyIHUTh OOJIbIIIE JIUCKOB, YeM HYXKHO, — Bacs Tak
U JIeJIaeT):

N [1]2]3]|4|5 (6-10[11|12|13|14|15|16-20]21|22[23-25|26 | 27 | 28
Py6.120[40/60[80/100| 111 [131{151|171|191211| 222 242|262 265 |285[305(325
CKOJIBKO JUCKOB OBLIO B YIIAKOBKAX W IO KAKOW IEHE YIIAKOBKH IIPOJIABa-
smch? Kakoe KosimaecTBo feHer HeobxoauMmo Bace, 4To0bl KyluTh HE MeHEee
29 mmuckos?

5. (9-11) CymiecTByioT Jin Takue TPU YHUCIA, YTO €CJIU UX IIOCTABUTH B
OJIHOM IIOpsJIKe B KadecTBe KO3(MPUINEHTOB KBaJPATHOIO TPEXUJIEHA, TO
OH UMeEET JIBa MOJIOKUTEIbHBIX KOPHSI, & €CJIU B JIDYTOM — JIBa, OTPUIATE b~
HBIX?

6. (10-11) Erunrsise BBIYUC/ISAIN IJIOMIA/Ib BIITYKJIOr0 YeTHIPEXYTOIbHAKA
no dopmyne (a+ c¢)(b+d)/4, tae a, b, ¢, d — AJIUHBI CTOPOH B IOPSIIKE
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obxoma. Haiiure Bce 4YeTBIPEXYTOJBHUKH, I KOTOPBIX 3Ta (hopMy/ia
BepHA.

7. (10-11) HapucyiiTe MHOrOYroJbHUK U TOYKY HA €ro IPaHUIE TaK, UTO
smo0asi npsMasi, IPOXOIAIast Yepe3 3Ty TOUYKY, JEIUT IJIONA/b STOTO MHO-
TOYTOJILHUKA TTOTIOJIAM.

Pemenus k 3alaHUsAM KOHKYPCa II0O MaTeMaTuke

1. [lonnens HAcCTyHHUT Uepe3 6 4acoB. 3a 9T0O BpeMsi TaHMHBI HEUCIIPABHBIE
Jachl OTCTaHYT Ha 5 MUHYT - 6 = 30 MuayT. YTOOBI B HOJIJIEHb ITOKA3aHU
9aCOB OKA3aJIUCh BEPHBIMHU, ceifuac (B 6 94acoB yTpa) HyKHO J00aBUTH JIULII-
HUe I0JI9aca, TO €CTh IIOCTaBUTh Yachkl Ha 6 dacoB 30 MUHYT.

Orer. Yacer Haso nocraButh Ha 6 9acoB 30 MuHyT.

2. [IpuBeném emé 1Ba BO3MOXKHBIX BAPUAHTA Pa3pe3a, KpoMe IPUBEIEHHOTO
B YCJIOBUU.

3ameuyanme. Paccmorpennast B 3ajade urypa sBIsieTCsT TPUMEPOM
HECUMMeTPUIHON Gurypsl (He MMeIoNmeil Hi EHTPa, HU OCH CUMMETPHH),
KOTOPYIO MOYKHO pa3pe3aTh Ha JiBe PABHBIX (DUI'YPBI TPEMsI PA3JIMIHBIMU
cnocobamu. MHTepecHO ObLIO OBl OTBETUTH Ha CJIELYIONIUH BOILIPOC: CYIIie-
CTBYeT JII HECHUMMETPHUIHAsT (PUTypa, KOTOPYIO MOXKHO Pa3pe3aTh Ha JIBe
PABHBIE YeTHIPbMS UJIH DOJIBIIIM 9uCIOM criocoboB? Keym Bam yiacres npu-
JyMaTh MPUMep TaKOil (DUrYpBI, HAIMINNATE, MTOXKAJIyHcTa, 00 STOM KIOPH
Typuupa um. Jlomonocosa 1o ajipecy turlom@mccme.ru

3. Paccmorpum Bhruncienns no mirany Mamnssunbl. Cocejiaue oneparun
«pasmesidn Ha 8» W «yYMHOXKb Ha 06» 3aMEHNM Ha OJHY OIEPAIUIO yMHOXKe-
uust Ha 6/8 = 3/4. Ecim 661 ociie ymuoXkenust Ha 3/4 mostydanocs JpobHoe
YNCJIO0, TO, BBIYTS U3 Hero 9, Mbl Obl CHOBA IOJIYYHJIM JIPOOHOE YHCIIO, &
JIOJZKHBI [IOJIyYATh MPOCTOe (T. €. 1IeJI0e), 3HAUNT IIPM yMHOXKeHnH Ha 3/4
MBI TIOJIydaeM Iejoe 9ucyio. [Ipuuém aro gucsio Gyger genurbed Ha 3 (pu
YMHOXKeHUU Ha 3/4 Tpoiike «He ¢ 9eM COKpaTUThCs» ). Torma mocie BbIYH-
TaHusA 9 MOJIyYUTCs 9HCIIO, TaKKe Jessineecs Ha 3. VI u3BecTtHo, 910 39TO
4qncso upocroe. EmHCTBEHHOE 1IPOCTOE YUCIIO, JEJIAIIeecs Ha 3, 9TO caMo
qncsio 3. 3HAYUT, 10 1any MaJlbBHHBI B KOHIIE JIOJI?KHO OBLIO IOy IUTHCH 3.
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IIpoussesist oneparnuu B 06pATHOM MOPSIKE, HAMIEM TUCTIO KIISTKC:
(3+9):6-8—7=0.

Byparuno nosyaun gqucso

1
(9-7-8):6+9=18+ .

OrBert. Byparuno mosy4amt orser «18% ».

4. Pemtenue 1, koropoe Mor 661 IPUIyMaTh OOBIYHBIN ITIOKYIATEJIb.

Bunno, aro ogun muck crout 20 py6. Bymem 3amosiHATD €11é oTHy CTPOUKY
TabJINIBI, 3AIIUCHIBast B HEE CTOMMOCTH IOKYIIKHU, IIPU KUCIIOJIH30BAHUU yIKe
«BBIIBJIEHHBIX» YITAKOBOK.

Wrax: 1 — 20; 2 — 40; 3 — 60; 4 — 80; 5 — 100; 6 — 120.

OrimaHOo — 0GHApYKEHO pacxoxaenne! 3HAIUT 6 JTUCKOB y2Ke BBITOJHEE
MTOKYTIATh HE IO OJIHOMY, a KyIHUB HEKOTOPYIO YIAKOBKY, 1eHoit B 111 py6.
JapaiiTe mMoifiMEM, CKOJIBKO K€ JUCKOB B 9TOi ynakoeke 3a 111 py6.?7

7, 8,9, 10 quckoB MOXKHO KynuTh Takxke 3a 111 py6. A Bor 11 nuckos
MOXKHO KYIIUTH y2K€ JOPOXKe. JHAYNAT B Marasumee mnpejaraioT zabop n3 10
nuckoB 3a 111 py6.

JBuraemcst gaJibiie. 11 1MCKOB MOXKHO KyIHUTb 3a 131 py6. DT0 CTOJIBKO
Ke, Kak W ymakoBka m3 10 muckoB 3a 111 py6. m emé omuH JUCK 3a
20 py6, 12 auckoB — 151 py6. = 111 py6. + 2 - 20 py6., 15 auckoB —
211 py6. = 111 py6. + 5 - 20 py6. A BoT 16 TUCKOB y2Ke 060 Iy TCS JeieBIe,
4geM ynakoBka B 10 quckoB u emé 6 JucKOB (Tak Kak MbI YK€ 3HAEM, ITO
6 JUCKOB BBINOJHEE IIOKYNATh YIAKOBKOIl B 10 J1UCKOB).

Nrak, 9To6BI KynuTh 16 JTUCKOB MBI ITOKYIIAeM JiBe yIIakoBKM 1o 10 muc-
KOB, Bcero 3a 222 py6. CToJIbKO 2Ke JIeHer TPaTUTCs U JJIsl TOKYIKY st 17,
18, 19, 20 11rCcKOB — BCE MOKA COBIAIAET C TAOJIUIIEH.

Hpuraemca maspie. 21 guck — 242 py6. (aro 2 - 111 + 20), 22 aucka —
262 py6. (ar0 2-111+42-20). A Bor 23 mucka oboiimyrcsa yxe B 265 pyo6.
D10 Jiernesiie, 1eM ObLI0 ObI IIPH MTOKYIKEe YIIAKOBOK 10 10 MUCKOB UJIH «O/U-
HOYHBIX» JUCKOB (aBa nHatopa no 11 muckos u 3 gucka croar 282 py6., Tpu
Habopa o 11 nuckos crosit 333 pyo6.).

3HAYUT, B 9TOM CJIydae, BBITOJHEE KYITUTh HEKOTOPYIO HOBYIO YIIAKOBKY
WM HECKOJbKO YNAKOBOK (B TOM 4ymcie u HoByw). Ho, eciu cpenn Kyu-
JIHHBIX HAMH YIAKOBOK Oblia OBl y2Ke HM3BeCTHas HaM ymnakoBka B 10
JuckoB 3a 111 py6ureit, To Mbl 661 Moru Kynuthb 23 — 10 = 13 guckoB 3a
265 — 111 = 154 py6usi. A o ycsoButo 13 TUCKOB MBI MOXKEM KYTIUTh MUHU-
MyM 3a 171 py6sb. Anajorudno, eciu Obl Mbl KyIHJIA HE MeHee 23 JHUCKOB
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3a 265 py6bureit npu 3ToM Kynus 1 auck 3a 20 — TO MbI OB MOIVIM KYIIUTH HE
MeHee 22 uckoB 3a 265 — 20 = 245 pybuieit, 9ero mo ycJIOBUIO MBI CJIEJIATh
HE MOYXKeM. JHAYUT, MOKymas 23 IUCKa, MbI UCIOJIH30BAJIN TOJHKO HOBYIO
VIIAKOBKY.

Ckosnbko ke B Heil juckoB? Ilokynka u 24 u 25 JUCKOB CTOUT Te XKe
265 py6., a BoT 26 IMCKOB y2Ke JOpoxKe. SHAUWUT, B YIAKOBKe 25 JIUCKOB, U
crout ona 265 py6. (Ecau 661 atu 265 pybiieii cTomia He 0Ha, & HECKOJIBKO
OJ/INHAKOBBIX VIIAKOBOK, TO B CyMMe€ OHHU OBbI TOXKE€ COCTABJISIA 25 JINCKOB,
3HAYUT 9TO ObLIa OBl YIIAKOBKA HA 5 JIMCKOB IO IieHe 53 pyOJisA, KOTOpOit y
HAC HET).

Wrak, Mbl HAIJIU TIEHY W KOJUYECTBO JUCKOB B 00EUX IPEJIaraeMbIX B
MaraswHe yIaKOBKax: 3T0 ynakoka u3 10 auckos mo 111 py6. u ymakoBKa
n3 25 n1uckoB 1o 265 pyo.

Torma 29 auckoB Aermessie BCero KymnnuTh, KynuB 3 ynakoBku mo 10 mguc-
KOB 3a 111 - 3 = 333 pybuisa. (1o BBIrOHEE, UEM HOKYIATH OJHY YIAKOBKY
Ha 25 quckoB u emé 4 nucka Beero 3a 265 + 80 = 345 pyOGueii.)

Pemtenune 2, koropoe mor 6bI IPUAYyMATh MOKYHATEJIb-MaTEMa-
TuK. Eciin HanboJstee BBITOIHAS TOKYIIKA COCTOUT U3 HECKOJIBKUX ITPEIMETOB
(IMCKOB 110 OTJIEIBHOCTU U YHAKOBOK), TO JIUCKU, COAEPKAIIUECT B JHOO0M
peaMeTe Un JI000M HAbOpe 3TUX MPEIMETOB, ObLIN KYILIEHBI CIIOCOOOM,
KOTOprI‘/JI HEJIb3d «YJIYYIIUTDH» (C)]‘eﬂaTb 60.}168 BbIFO}leH\l) — HUHa4de, «yJjy4-
Imast» Crocod OIUIATHI YaCTH JINCKOB, MBI ObI CMOIVIM CJIJIATH 00Jiee BBINO/I-
HOl ¥ BCIO TOKYIIKY II€JIMKOM.

W3 sroro ciemayer, 9TO €Cau MbI UCHOJb30BAJIM JJIs MOKYIIOK KAKYyIO-TO
VIIAKOBKY, TO JJIsl IIOKYIIKH TAKOI'O KOJUYIECTBA JUCKOB, KAKOE COJIEPIKUTCS
B 9TO#l yIaKOBKe, 110 MUHUMAJILHOU IleHe MOXKHO IOKYIIaTh OJHY 3Ty yIia-
KOBKY.

W3 Tabmuier BugHO, 9TO AUCKH B KosimdecTse 1, 2, 3, 4, 5 mokymasuck
o oTenpHOCTH 110 TIeHe 20 pyOJieil 3a muck.

Ilokynka me menee 6 IUCKOB Takoii Il€HE HE COOTBETCTBYET, 3HAYUT, B
9TOM ciIydae OblIa KyIieHa XoTs Obl oHa yrakoBka. Ho aTo-To emé, Kpome
9TOI YIAKOBKHU, KYILJIEHO OBITH HE MOIJIO, TaK KaK TOIJa IOJIYYMUJIOCH OBbI,
9TO TaKas yIIaKOBKA ONTUMHU3UPYET CIOCO0 MOKYIKU MeHee 4eM 6 JIUCKOB.
Ho torma mMbr 661 1 BOCIIOSIB30BAIMCH TAKUM CIIOCOOOM IIPHU IMOKYIIKE TAKOTO
(MenbIero 6) KOJMIECTBA.

IIpu mokynke 7 HMUCKOB [TOJKHA OBLIA UCIIOJB30BATHCS TaKas 2Ke yIia-
KOBKa, TaK KaK pa3/IeJINThb IIOKYIIKY 7 JIMCKOB Ha HECKOJIbKO IIpEeJIMETOB I10
AHAJIOPMIHBIM IPUIMHAM HeJIb3s1. 1O JKe MOC/IeJ0BATEIbHO (MCIOIb3Ys KaXkK-
JIbIii pa3 paHee HOJIyIeHHYI0 MH(MOPMAIUIO) Mbl YCTaHABIMBAEM it 8, 9 u
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10 auckos..

Ilena noxkynku 11 muckos Gosbinie, gem 10. 3HAYUT, B 9TOU yIAKOBKE
tosibko 10 muckoB. Takum 0bpa3oM, MbI y3HAIN TapaMeTPhbl OMHON U3 yIa-
KOBOK: cozepkut 10 muckoB u crout 111 py6ireit.

Terneph 3amMeTnM, 9TO IeHA MOKYNKHU 24 1 25 TUCKOB — OJMHAKOBas, a
JUIST TIOKYIIKA 26 — Jipyrasi.

IIpu mokynke 25 TUCKOB MBI HE MOTJIM HUCIIOJIb30BATH OJUHOYHBIX JTUCKOB
(Tak KaK MHAYEe, OTKA3ABIIUCH OT OJHOIO OJUHOYHOrO JUCKA, Mbl MOV Obl
Kynuth 24 mucka za 20 pybuteit mereBse, deM 25 MUCKOB, a B TAOJUIE /I
9TUX KOJIMYECTB CTOUT OJMHAKOBasg IieHa). A Habparb 25 IUCKOB yIAKOB-
kaMm# 110 10 JMCKOB HEBO3MOXKHO. 3HAYUT, Mbl YCTAHOBUJIU €€ OIMH THII
VIIAKOBKU: OHA COJMEPKUT 25 1uckKoB u crout 265 pyo6ieit. Comepxars 6osiee
25 IUCKOB TaKasl yIAKOBKA HE MOXKET, TaK Kak Torna 26 JUCKOB CTOWIHN ObI
CTOJIBKO 7Ke€.

Wrak, Mbl yCTAHOBIIIN 2 TUIA yIAKOBOK:

1) 111 py6aeit 3a 10 guckos (11,1 pyGueit 3a auck);
2) 265 py6Gaeit 3a 25 auckos (10,6 pyGueii 3a qucK).

ITockosIbKY 10 YCJIOBHIO JIOJIZKHO OBITH TOJIBKO 2 THIIA YIIAKOBOK, IIOJIY-
9aeTCsd, YTO MbI OIPEIEININ BCE BO3MOXKHBIE BADUAHTHI ITUX YIIAKOBOK.

BoisicHuM onTUMAIIbHYO TIEHY TOKYIKE 29 IUCKOB. DTY MOKYIIKY MOYKHO
pa36urh Ha 20 nuckoB (onTHMAasIbHAM IIEHA 0 ycjoBuio 222 py6ist) u 9
JWICKOB (ONITHMAJIbHAS TIeHa 1o ycsioButo 111 py6uieit), uToro onruMasbHast
neHa He 60jiee 333 pybOuieit. dra 1eHa MOXKET ObITH pean30BaHa MOKYIKOM
TPEX ymakoBOK 1Mo 10 JMCKOB.

Tlokynars ofWHOYHBIE IUCKU HEPAIMOHAJIBHO. B caMom [ese, Kak
TOJIKO MBI KYIIUM OJWH OJMHOYHBIH JucK (3a 20 py6Jieil), HaM OCTaHETCS
KyIUThb 28 JUCKOB, ONTUMAaJbHAs 1EHa KOTOPBIX IO YCJIOBHUIO COCTABJISIET
325 pybuteit. toro nonyunresa 345 pybaeii.

Ilokynars ymakoBKy u3 25 IUCKOB TaKyKe HepalMoHaJbHO. Ecim MBI eé
KyIUM, HAM OCTAHETCs JOKYIuTh 4 nucka. VI3 Tabinibl B yCJI0BUM TOHATHO,
9TO JIEIEBJIE BCETrO UX MOKYNaTh momTy4Ho. Ho, KaK MBI TOJIBKO YTO BBISIC-
HIJIN, MOKYIIKa 29 TUCKOB € XOTs OBl OJIHUM OJMHOYHBIM JUCKOM SIBJISIETCS
HepaIuoOHAJILHOM.

Cure10BaTEIHHO, IEPBOHAYAILHO PACCMOTPEHHBIH BAPUAHT (3 yIIAKOBKU
10 10 AuCKOB) JefiCTBATENHHO SIBJISIETCS CAMBIM PAIMOHAJLHBIM.

Pemenue 3, koTopoe cKopee Bcero npejio>KuJji ObI MOKYIIaTe Ib-
skoHOMHUCT. [JocTponm rpaduk 3aBUCUMOCTH IIEHBI OJTHOT'O JINCKA OT KOJIH-
YeCcTBa MOKYIaeMbIX OITOM JIFCKOB.
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KOAUUECTNEO QUCKOSE 6 noxynke

Mpr BuiuM Ha rpaduke TpH «IIpoBaJiay — TO U €CTh TO, YTO HAM HYKHO.
JIBa nepBbIX «IpoBaJiay (MUHMMYMA) IIPU 9TOM COOTBETCTBYIOT OJHOM U TO#
xke tnene jqucka 11,10 py6., TO eCcTb OJHOMY W TOMY Ke THITy YIAKOBKH, a
elé O/INH MUHAMYM — JIDYTOMY THUITYy YIIAKOBKU.

DTOT «IKOHOMHUYECKWIT» METOJ PEIeHUs], Pa3yMeeTcsl, MOXKHO CTPOro
MaTeMaTUIeCKn 0O0CHOBATD.

OrtBert. B npomaxke umerorcs:
1) oguuounble aucku 10 1eHe 20 pyGJeid;
2) ymakoBku 110 10 nuckos no nene 111 py6uieit 3a yIakoBkys;
3) yuakoBku 110 25 IUCKOB 10 1ieHe 265 py6uieil 3a yIIAKOBKY.

5. PaccmoTpum KBaipaTHBIN TPEXUIECH ar?® + bz +c. Ilycts 21 1 x2 — ero
xopuu. [lo Teopeme Buera

C
Ty +2T9g=——, T1xg = —.
a a
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b c
Ecsu oba kopus nmojoxuresnbusl, To — < 0u — > 0, To ecTb b 1 @ — Pa3HBIX
a a

3HAKOB, C U @ — OJHOI'O 3HaKa. SHAYNT, €CJIU 00a KOPHS IOJIOKUTE/IHHBL, TO
cpeaHuii KO3OOUIMEHT TPEXWIEHA UMEET IPYTOi 3HAK, YeM J1Ba KPalHuX.

b c
Ecnu ke oba kopus orpunarenbusr, 10 — > 0 u — > 0, TO ecTh BCe Tpu
a a

Ko3ddurnenta a, b u ¢ OJTHOrO 3HAKA.

TTockoibKy W3 4YmCes OJHOIO 3HAKA B pe3yJibrare MX I1ePeCTAHOBKU
HEJIb3sl TOJIYIUTh YHUC/Ia PA3HBIX 3HAKOB, OTBET HA BOIIPOC 3aJa9M — OTPU-
aTEJIbHBINA.

3ameuyanune. Perrenne He 3aBUCUT OT TOTO, JOIMYCKAECTCS JIM CJIydait
JABYX PaBHBIX KODHEH.

OrtBert. Takux 4mces He CyIIEeCTBYeT.

6. Packpoem ckobKu B «erumnerckoit» (opmyse. [loxyamm
1
S = 1(ac—|—ad—|—bc+ bd).

B

d
D ¢ C

C apyroii CTOpOHBI, «pa3pe3aB» YETBIPEXYIOJBHUK Ha JIBA TPEYTOJIb-

HHKa II0O JuaroHaJiu AC, U BBIYUC/IUB IIJIOIA /AN TOJIYYECHHbIX TPEYTOJIbHU-
KOB, MbI ITOJTYyYM

X

S = 5 absin ZB + cdsin /D).

A paspesas mo Apyroil AMATOHAIH, TOJLYIaeM
S = %(adsin LA+ besin £C).
To ectp
28 = %(ab sin /B + ¢dsin ZD + adsin ZA + besin ZC)

1
S = Z(ab sin ZB + ¢dsin ZD + adsin ZA + besin ZC)
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IIpupaBHSIB 9TOT PE3YJIBTAT U «ETHIETCKUIT», HOIydaeM
1 1 . . . .
Z(ac + ad + bc + bd) = Z(absm ZB+ cdsin ZD + adsin ZA + besin ZO)

Taxk xKak cuHyC Bcerjia He OOJIbINIE €UHUIIBI, TO PABEHCTBO JOCTUTAETCS
TOJIBKO TOIJIA, KOIJIa CHHYCHI BCeX 4eThIpEX yryioB pasHbl 1. IlockosbKy
VIVIBI BBIIIYKJIOTO YeTBIPEXYTOJIbHUKA HaxomaTca Mex iy 0° m 180°, moury-
vaeM: /A =/B=/C = /D =90°, 1. . 4eTbIPEXYTOJbHUK SABJISCTCS IPSi-
MOYTOJIbHIKOM.

Bamernm (9TO He BXOAUT B yCJIOBHE 3a]adH), U9TO W B TOM CJydae,
Korja 4erbipéxyroabiuk ABCD — HeBBIIYKJIbIA, €ro ILIomaab Oymer
MEHBIIe, YeM IUIOMAJb COOTBETCTBYIOMIETO BBIIYKJOrO YeTBIPEXYTOJIb-
uuka (A’BCD, y KOTOPOro <«HEBBINYKJIasg YaCTb» DPa3BEPHYTA HAPYKY),
u nostomy S(A’BCD) < S(ABCD) < 1(ac+ ad + be + bd). Takum obpa-
30M, MOJIB3YSACh CBOEHl (bOPMyJIOl B Ciaydae, KOTJa YeThIPEXYTOJIbHUK HE
SIBJIAIETCS TIPAMOYTOJIbHUKOM, ETUIITSHE BCErJa 3aBBINIAJN 3HAYCHHUE ILIO-
maau (U JJist BBILYKJIBIX U JIJIsi HEBBILYKJIBIX YeThIPEXYTOJbHUKOB).

Kommenrapwuii. [Ipu pemrenun 5T0ii 381491 MOXKHO U HE UCIIOJIb30BATH
moHsATHe cuHyca. JleficTBUTeIbHO, pACCMOTPUM TPEYTOJbHUK, TIOCTPOEHHBIIH
Ha croponax a u b. Ilycrs h — BbIcoTa, OmyIeHHAasT Ha CTOPOHY a. Torna
h < b, u TWIOIMAIbL TPEYTOJIHLHUKA DABHA %ah < %ab. PagencTBo BbIIOIHEHO
B TOYHOCTH TOI/A, KOrja b = h, T. €. yroJ MeXKJy CTOPOHaMHW G U b —
PsIMOii. AHAJIOIrMYHBIE COOTHOIIEHUSI BEPHBI JIJIsI TPEYTOJbHUKOB, IOCTPO-
€HHBIX Ha JPYTHX [Iapax CMeXKHbIX cTOPOH. CJI0XKUB X, [TOJIydaeM HyKHbIA
pe3ynbTart.

OTser. CDopMyJIa BepHa JIJIs1 IIPAMOYTI'OJIBHUKOB U TOJIBKO JIJIdd HUX.

7. IlycTs HyKHast HAM TOYKa Ha rpaHure Maoroyroibauka — O. [locrponm
CcaM MHOT'OYTOJIbHUK.
Pazmesm mmockocTs Ha 4 MPSIMBIX yTuia ¢ BepimuHamMu B Touke O.
TTocTponm paBHOGEIPEHHBIH IPSIMOYTOJIBHBIN TpeyrojbHuK AOB ¢ Bep-
muHOM B Touke O M KaTeTaMu, JIEXKAIUMH Ha CTOPOHAX OJIHOIO U3 MPSIMBIX
YIJIOB.

26



! E,
3 G
,,,,, . __E
B @) B\ D O
A A

IToctpoum paBuoOOKyi0 Tpameruio DEFG ¢ OOKOBBIMEH CTOPOHAMU
DE = FG, nexxanmyMmu Ha CTOPOHAX COCETHEr0 MPSIMOTO YIjia, TakK, UTO
OD = OG u wiona/p Tpameruu paBHa miommaau Tpeyrojbauka AOB.

W3 ycyioBusi paBeHCTBA ILJIOMIAJIEH

S(AOAB) = S(DEFG) = S(AOEF) — S(AODG)

Yopr=toplop
2 2 2
OE? = OB* + OD?
IIpu stom D myxuO0 BRIOpaTh B perenax orpeska OB 6imxke K Touke B.
Amnasornanbiv obpazom nocrpoum Tpanernuu I J KL u M N PQ. Orpeskn

OA u QP tpu 3T0M He JOJIKHBI IT€PECEKATbCsI, YTO MOXKHO 00ecIednThb
COOTBETCTBYIOIIUM BBIOOPOM pacmoJiokeHuil Tpameruit. Ha mpuBeaéaroM
pucyike OA=0B =5, 0E=0F =6,0J =0K =7TuON =0P =8, 8
toM, uro OA u QQ P He mepecekaroTcsi, a OCTajbHbIe COCETHUE DOKOBBIE CTO-
POHBI TPEYTOJILHUKA U TpaIenuit, Haob0pOT, YACTUIHO COBIIAJIAIOT, MOYKHO
yOEIUTHCSI € TOMOIIBIO HEIIOCPE/ICTBEHHBIX BBITUCICHHIA.
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Iomyuenustit muoroyroabuuk OABEFJKNPQM LIGD u touka O Ha
€ro I'PAHUIIE yJIOBJIETBOPSIIOT YCJIOBHUIO 33/Ia%H.

ITokaxkem, uro mpsimasi X Z JeJuT TJIOMIA b HAIIErO MHOTOYTOJbHUKA
Ha pasHble yactu. [Lromamu rpanenuit DEFG u M N PQ, paciosoKeHHbIX
110 pa3Hble CTOPOHBI MPsiMOit X 7, paBHBI 110 TTOCTPOECHHUIO.

OTa upsiMasi TakK:Ke JeJUT B OJUHAKOBOM COOTHOIIEHUU ILJIOMIAJM TPe-
yrosbauka OAB u tpanenuu IJK L (a nmockoabKy miomaau 3Tux Guryp
PABHBI 10 TIOCTPOEHUIO, TPIMAasi JEIUT KaXKIYI0 U3 HUX Ha YACTU, [LIOMIAIN
KOTOPBIX COOTBETCTBEHHO PABHBI IJIOMIAJAM JacTeil Apyroit purypsr).

B camowm gente, tpeyrossauku OAB u OJ K 110/106HBL; KPOME TOTO, OHU
paBHOOEIPEHHBI, a IpsaMasi X Z MPOXOIUT Yepe3 BEPIIUHY KaXKJI0r0 U3 ITUX
TPEYTOJILHUKOB, 00pa3ysl OJIMHAKOBBIE YTJIbI C OHO 13 OOKOBLIX CTOPOH, H,
CJIEZIOBATENIBHO, JEJIUT UX IJIOMANA B OJINHAKOBOM OTHOIIIEHUHU. 10 2Ke BEPHO
po Tpeyrojbauku OAB u OIL, mostomy nipsimast X Z JIeJTUT UX [LIOMIAIN
B TOoM ke oTHomrenuu. Hy a momaan gacreit tpaneruu [J K L paBHbI pa3-
HOCTSIM ILJIOIIAJ el COOTBETCTBYIONMX Yacreil Tpeyroabankos OJ K u OIL.

Wrak, Mbl BUIMM, YTO [0 Pa3Hble CTOPOHBI OT MpsiMOil X Z OKa3aJuch
YaCTU MHOTOYTOJIbHUKA COOTBETCTBEHHO PAaBHBIX ILIOMIAJEH, TIOSTOMY CYyM-
MapHBIE TJIOIMAM TaK¥Ke PABHBI — IpsiMast JeHCTBUTEIHLHO JIETUT IO H
MHOTOYTOJIbHUKA, TOTIOJIAM.

B cayqae, ecam npsimast nepecekaer tpanerun DEFG u M N PQ, noka-
3aTEJbCTBO CTPOUTCs aHAJIOrudHo. Ciydan BEPTUKATIHLHOIO M TOPU30HTAb-
HOT'O PaCIIOJIOKEHUST CEKYIEN TPAMOI SBJISIOTCS TPUBUATHHBIMA.

KommenTapwmii. Kak 70 Takoro perieHust MOXKHO JoragaTbesi? PakTu-
YeCKU MbI NPUIYMAJH JIBA HE3ABUCUMBIX PENICHUs, KaXKJI0€e — JIJIs CBOUX
JBYX BEPTUKAJIBHBIX YIJIOB KOODAWHATHON ILTOocKOoCcTH. [Ipmuém ommo u3
pelennii BBIOpaIn TaKuM, ITOOBI Hy»KHas IO YCJAOBHUIO 3aJa9M TOUKA KaK
pas OblLIa Ha ero rpaHuiie. A 3aTeM IIPOCTO «IIOJOIHAJIN Kpasiy — TaK, YTOObI
pelennst «IelIsJIuCh JIPYT 3a Jpyras BO BCEX MeECTaX, KPOMe OJIHOTO.

SaaHusl KOHKypCca 110 MaTeMaTUKe IPeJIOKUIN U TOANOTOBUIIN:
Ne1 — T. C. Teitnep;
Ne 2 — C. B. Mapkesos;
Ne 3 — . B. Packuna;
Ne 4 — . B. dmenko, T. 1. Tonennmiesa-Kyrysosa, FO. I'. Kyupstmos;
Ne5 — B. P. ®penkun;
Ne 6 — II. B. Ceprees;
Ne 7 — C. B. Mapkesios.
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Kpurepun npoBepKu m Harpak/1eHusi

Broimo npemoxkeno 7 3amaHmi.
Ilo pesynbraTaM IIPOBEPKH KarKJI0r0 3aJaHKUs CTABUJIACH OJHA U3 CJIEILy-
FOIIUX OIEHOK:

+
+! + +. =+ 5 F —. - 0

Bepno peménnas 3ajada OlNEHUBAIACH 3HAKOM «—+», DEIIeHHE C He3HA-
YIUTEbHBIMIA HEI0YETaMU «+.», ¢ 00Jiee CePbE3HBIMU HEJIOUETAMU U IIPO-
6esaMu «£», OUEHb XOPOINUE PEIIEHUsI OTMEYAJNCh OIEHKOH «—+!»; perre-
HUsl, JIOBEJIEHHBIE IPUMEPHO JI0 [TOJIOBUHBI, OLEHUBAJIICH 3HAKOM «+/2», 32
CYIIECTBEHHbIE [IPOJBUKEHNUS B PelleHnn (IPU OTCYTCTBUU CAMOI'G BEPHOIO
pellleHrs) CTaBUJIACH OIIEHKA «F», HE3HAUUTEJIbHbIE IIPOJBUKEHNs] OIIEHUBA-
JINCh 3HAKOM «—.», OTCYTCTBYIOIIHE B pabOTe 3a/Ia9U IIPU IIPOBEPKE YCIOBHO
0003HAYAIOTCS OIEHKON «0».

Takast cjIoXKHas CHCTEMa OICHOK $BJISIETCS TPAJUIMOHHON I MOC-
KOBCKUX MareMarmdeckux osmMmmua. OHa CII0KUIACH 32 MHOTOJIETHIOK
OJIMMITHAJTHYIO WCTOPUIO W MPEXKJIE BCErO IMO3BOJSET COOOIIUTH IMIKOJIb-
HUKY B KpPATKOW, HO COjepKaTesJbHON dopme nHGOPMAIUIO O OCTHT-
HYTBIX UM ycrexaxX (OIeHKH BBICBUIAIOTCS ITKOJIBHUKAM IO 3JIEKTPOHHON
[oure, a TakxKe MyOJuKyIoTCd Ha WWWw-cTpanuiie JIOMOHOCOBCKOrO TypHUPa
http://www.mccme.ru/olympiads/turlom), a TakyKe MOMOIAeT YKIOPU BO
BpeMsi pabOThI TOUHEE OPUEHTUPOBATLCSI B CUTYAIIUN U, TEM CAMBIM, YMEHb-
IITUTH KOJIMIECTBO ONMUOOK.

IIpu HarpakJeHNN yYIUTHIBAJINCH TOJIHKO 3a/1a4u CBOEro u 6oJiee
CTapINNX KJIACCOB. 3aJadH, IIpeHa3HAYeHHbIE JJIs 60JIee MIIA X KJIAC-
coB (Y4eM TOT, B KOTOPOM YYUTCH YYACTHUK TYPHUPA), HPOBEPAIUCH U Olle-
HUBAJIICh, HO He YIUTLIBAINCH IPH HATPAYKICHIN>,

3a/1aua CUNTAJIACh PEIISHHOI®, €M 3a Heé IIOCTABJICHA OICHKA «+!»,
«+», «+.» wm «t».

Onenka «e» (6ajur MHOrOGOpPbsl) CTABUIIACH B KAXKJIOM U3 CJIE/LYIONIUX
CIIy4aes:

2B HEKOTOPBIX CIyHasX yKIOPH He BBICTABJISIO yuammMcs 11 Kiacca OIEHKH 3a perrie-
HUe 33Ja4 JJIs MJIAJMINX KJIaCCOB — B CBA3U C T€M, UYTO IPOCTBIE 3aJa4H [JIs MJIAIIIAX
IIKOJILHUKOB TEXHUYECKH TPYJHO IIPOBEPUTH Ha YPOBHE cepbé3HocTH 11 Kitacca.

3 JTytst MIIaIITIX MIKOJTBHUKOB (baKTHHECKH TaKyKe IPUHEMAJIACH BO BHUMAHHE OTEHKA
«+/2», KoTOpas B GOJIBIIMHCTBE CJIy9aeB COOTBETCTBYET CUTYAIMN, KOT/IA IIKOJIbHUK (hak-
THYECKH PENInsI 33J1ady, HO He MOXKET 3allICaTh MAaTEMATHIECKH I'PAaMOTHOE pelleHHe —
IIPOCTO IIOTOMY, YTO y HEro €I§ HEeT HeOOXOAUMON MaTeMaTU4IeCKON KyJIbTYPbl U OIBITA.
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1. B siroGoM Kitacce He MeHee 1 peméHuoll 3ana4n (OLEHKa He Xy¥Ke «E»);
2. ksace < 10 u He MeHee 1 ONEHKH He XyXKe «+/2».

Omenka «v» (rpaMora 3a yCIIENTHOE BBICTYIIJIEHNE Ha KOHKYPCe 110 MaTe-
MaTHUKe) CTABUJIACH B KAXKJOM U3 CJIEIYIOMIUX CIyIaeB:
1. B J06OM Kilacce He MeHee 2 PEIIEHHBIX 3384 (OIeHKA He XyKe «t»);
2. kimacc < 5 u He MeHee 1 OLEHKHU He XyKe «+/2»;
3. kimacc < 7 U He MeHee 2 OIEHOK HE Xy¥XKe «+/2»;
4. xnmacc < 10 u He MeHee 1 OTEHKU He XyXKe «+» U eIlé He MeHee | OIeHKN
He XyXKe «+/2».

B CJIy4dae, €CJid IIOCTaBJ/IEHA OIECHKa «V», OIIEHKa «€» He CTaBUTCA.

Crarucruka

[TpuBoUM CTATUCTUKY PEITAEMOCTH 33,129 KOHKYPCa [10 MaTeMaTUKe IITKOJIb-
HuKaMmu, ydacrBoBaBmumu B Typaupe B MockBe u MOCKOBCKOM peruose.
Takasi crarucTuka JaéT WHTEPECHYIO JOMOJHUTEIbHYIO WHMOPMAIHMIO O
zazadax (M 3aJaHUKM KOHKYpCa II0 MarTeMaTHKe B IEeJIOM): HACKOJIbKO
TPYJHBIMU OKA3aJINCh 3aJIadl, KaKhue 3aJIadi OKa3aJjiCh Hambojee IIpe/i-
[TOYTUTEJIbHBIME JIJIsI IIIKOJIbHUKOB, U T. II.

s moscuéra craTucTuku ObLT BEIOpaH MOCKOBCKUIT DErMOH KakK Hau-
0oJiee MHOTOYUCJIEHHBIN 10 KOJUYECTBY YIaCTHUKOB, IIPEICTABUTE/IbHBINA
(6bLIO OPraHU30BaHO GOJIBIIOE KOJMYECTBO MECT HpOBeleHus, B 1ypHupe
MOIJIU TPUHSTH y9acTHe BCEe XKeJAIOIye INMKOJbHUKA — KaK HU3BECTHBIX
MOCKOBCKHUX IIKOJI, TAK M CEJIbCKOH «IUIyOMHKW» ), OJHOPOJHBIA B CMBICIIE
OpraHM3aIMOHHBIX 0CODEHHOCTEl MpoBeieHust 1TypHUpa.

Msr permuinm, 9T0 «MOCKOBCKas» CTATHCTUKA [0 BBIIIEYKA3AHHBIM ITPU-
qrHAM OKaxKeTcs Oosiee nH(MOPMATHBHON U MHTEPECHOMU, 9eM OObeImHeHre
JIAHHBIX IO BCEM DPETMOHAM — B 9TOM CJIydae KarKJblil PeruoH BHEC ObI B
CTaTUCTUKY CBOU OCOOEHHOCTHU, M3-3a U€ro obIas KapTHHA MOy IUIach Obl
boJiee CMa3aHHOI.

B npuBeiénnoil crarucTuke yITeHbI Bce pabOTHI IO MaTeMaTHKe, CIIaH-
Hble MKOJIbHUKAaMU B MOCKOBCKOM peruone (B TOM 4ucjie u abCOIOTHO HyJie-
Boie). [ITkosbHUKY, He cuasiime paboT 0 MareMaTHKe, B 9TOH CTATUCTUKE
HE YYITEHBI.

CeesieHUsI 0 KOJMYECTBE IMIKOJBHUKOB IO KJIACCAM, HOJIyYUBIINX I'Da-
MOTY 110 MaTeMaTuke («v»), HOJyIuBIIAX 6a/L1 MHOrOGOPbs («e» ), a TakkKe
00IIeM KOJINUECTBE yYACTHUKOB KOHKYypCa II0 MaTeMaTHKe (KOJUYecTBe
CIIAHHBIX PaboT).
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[Kmacc [1]2]3] 4] 5] 6] 7] 8] 9] 10[ 11]Bcero]
Beero [0[0]6]39]282]814[1412[ 1547 [ 1557 [ 1164 [ 1345 | 8166
«e» [0]O[0] 0] 0[371] 654 569 | 142 192] 325[ 2253
«v» [0]0]2]16]142]164] 328] 82[ 68] 60 142 1004

CaeleHns 0 KOJIMYECTBE YIaCTHUKOB KOHKYPCA IO KJIACCAM WM KOJIMYe-
CTBe peméHubix uMu 3aa49. [lpu cocraBiennn Tab/IUITbl PENTEHHBIMA CINTA~
JINCH 33J]a9U CBOEro WM DOJiee CTApIIero KJacca, 33 KOTOPbIe IOCTABIEHBI
oneHku «+!», «+», «+.» u «*». JIpe oneHkn «+/2» 3a 337a91 CBOETO WJIN
CTapIIEro KJIacca IIPU COCTABJIEHUH TaOJIHUIIBI YCIOBHO OTMEYAIUCH KAK O/THA
perménnas 3ajada.

Knacc [1]2[3[ 4] 5] 6] 7] 8[ 9] 10] 11|
Ozamaa | 0| 0|4 |23 ] 141|280 | 431 | 901 | 1371 | 949 | 877
13amaga |00 1|13 |104 | 374|658 | 579 | 132 | 164 | 326
23amaam [0 |0 1| 3| 36| 155|290 | 57 40 | 46 | 105
3z3amaam [0 [ 0|0 | O 1 41 27| 10 14 5| 32
43amaan |00 [0| O 0 1 6 0 0 0 5
5z3amaa [0 0|0 ] O 0 0 0 0 0

6z3amaa (0| 0]0] O 0 0 0 0

T3amaa |[0[0]0]| O 0 0 0

Caezenust 0 paclpeleeHun OIeHOK 10 3agadaM. OumeHku «+!», «+»,
«+.», «t» 1 «+/2» cuuTAIUCH KaK 0 KJIACCaM, JJisi KOTOPBIX PEKOMEHI0-
BaHa 3aJa49a, TAK W II0 MJIAJIIINM KJIACCAM; OIEHKH «F», «—.», «—» 1 «0»
CYUTAJICH TOJBKO II0 KJIACCaM, COOTBETCTBYIOIIAM 3a,Ia49€.

Ornenka Howmepa 3amaq

1] 2 | 3 ] 4 ] 5] 6 | 7
+! 0 0 0 0 0 0 0
+ 1091 | 1137 | 117 | 409 | 256 72 4
+. 1 0 0 0 0 0 0
+ 353 | 206 82 | 344 55 10 5
+/2 1 0 6 | 202 13 1 0
F 74 6 | 553 | 457 | 281 | 617 8
—, 0 0 0 1 0 0 0
— 763 | 1967 | 2651 | 2449 | 1714 | 1088 | 1158
0 78 | 520 | 1924 | 3980 | 1747 | 725 | 1335

Beero [ 2361 [ 3836 [ 5333 | 7842 [ 4066 | 2513 [ 2510
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Konakypc mo maTemMmaTndecKuMm UTpaM

YciioBus Urp

Bribepure urpy, koropast Bac 6osibine 3anaTepecoBasia, u mornpodyiite mpu-
JlyMaTh JJisi OJJHOI'O M3 UTPOKOB (IIEPBOIO WJIM BTOPOrO) CTPATErHUIO, rapaH-
THPYIONLYIO eMy 00eLy HEe3aBUCUMO OT XO/O0B conepuuka. Ilocrapaiirecs me
TOJIBKO YKa3aTh, KaK CJIEJyeT XOJUTh, HO U OObACHUTH, IOYEMY IIPH STOM
HeusbexkeH BeIUrphI. OTBeT 6e3 MMOsICHEHUI He YUUThIBAETC.

He nprraiitech pemuTh Bee 3a/IaHNsI, COXPAHUTE BPEMSI U CUJIBI JIJIS JIPY-
I'UX KOHKYPCOB. XOPOIUY aHAJIN3 JaxKe TOJbKO OTHOU UT'PHI MO3BOJIAT CUH-
TaTh Bale ygacrue B KOHKYPCE YCIIENTHBIM.

1. «Kouderni». Mansim u @peken Bok wurpator B urpy. Ha crose
JIEXKUT HECKOJIbKO KoHdeT. IlepBbiM xomom MaJbiit geauT KOoHGETH Ha
TpU HeNmycThIX Ky4uku, moroM Ppeken Bok e kyukm ormaér Kapicony,
a TPeThIO CHOBA JIEJIUT HA TPHU HEIYCTHIX, MOTOM MaJIbIll TakKe J1Be OTIAET
Kapiicony, Tpernio gesut u tak jajee. KTo He MOXKeT ciesiaTh X0/, IIPOUT-
poiBaeT. KTo mobeauT mpu BEpHOI Urpe, €CIu Ha CTOJIE:

a) 7 xouder?

6) 9 xouder?

B) 12 kouder?

r) 14 kouder?

1) IPOM3BOJILHOE YUCI0 KOHbeT?

2. «Xamesieon». B HmkHEM JI€BOM yIVIy KJI€TYATON JTOCKH CTOUT
durypa «xameneon». OHa MOXKET IPEBPAIATHCS B MIAXMATHOTO KOHS, U
TOI/IA XOJUT KaK KOHb, HO TOJILKO BIIPABO M BBEDX (J[Ba BAPHAHTA XOJa, CM.
PHCYHOK), & MOYKET IIPEBPAIATHCS B JIAJBIO, U TOLJA XOAUT KaK JIalbsl, U
TOXK€e BIIPABO MJIN BBEPX.

i

7,

«XaMeIeoH-KOHb» «XaMeTeoH-Ta bsa»
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Urpokn Xo/isiT XaMeJIeOHOM 0 O9epeIH, IIPUYIEM KaKIbIi, CIeJIaB X0/, 00b-
SIBJISIET, KeM CTAHOBUTCH TElePb XaMeJIeoH — JIajbéil miu KOHEM (IIpu 3ToM,
IIOKa HE OKOHYUJIACH UI'Pa, O00bABIATH DUTYpPy TpeOyercss Tak, 9ToOBI y
conepHuKa OblLIa BO3MOXKHOCTD noiitn). Ilo6exkgaer ToT, KTO CTaBUT Xame-
JIeOHa B MIPABBIN BEPXHUiT YTo JocKu. KTO — HaUYMHAIOMNI MJIK €r0 Comep-
HUK — [O0EUT IIPU NPABUJIBHON UI'DE, €CJIH:

a) J0CKa pasMepoM 6 X 6, XaMeJIeOH U3HAYAIBHO JIQJ(bs;

6) JIOCKa Pa3MEPOM 7 X T, XaMeJICOH U3HAYAIBHO JIaJIbsl;

B) JIOCKA Pa3MepoM 8 X 8, XaMeJIeOH M3HAYAIHHO KOHb;

') JOCKa pa3MepoM 1 X 7, XaMeJIeOH U3HAUAJILHO KOHb!

n)* PaccmorpuTe 00IIy0 3a/ady: KTO MOGEIUT HA JOCKE M X N, eCIIu
XaMeJICOH M3HAYAIHHO KOHb, U KTO, €CJIH JIAJIbs !

e) Hemuoro usmenum mpasuia, jaB KoHIO 66sbinyio cBobomy. ITycrs
Telepb XaMeJICOH-KOHb MOXKET JeJIaTh YeThbipe X0Aa (CM. PHCYHOK).

7

\

«XaMeJIeOH-KOHb» «XaMeJIeOH-J1a1bsT»

Ko Torna mobeaut Ha J0CKe 1 X N, €CJIHN XaMeJIeOH U3HAYAILHO KOHb, 1
KTO, €CJIN JIaIbs?!

3. «Packpacka». Ecth kaeTrdaroe moste. /IBa urpoka J1e/1aioT Xo/Ibl 10
odepenu. X0J[ COCTOUT B TOM, 9TO UI'POK 3aKPAIIBAET HECKOJIBKO KJIETOK,
KOTODBIE BMeCTe 00pa3yioT OJINH MPSIMOYTOIbHUK. IlepekpanuBars KireTkn
HeJIb3d. [IpourpsiBaeT TOT, KTO KpacuT MOCIeAHI00 KieTky. Kro mobeaur
[IPU BEpPHOIi UTPe, eCJU PA3MEPhI MOJIS:

a) 1 X n KJIeToK;

6) 2 X n KIeToK, n > 1;

B) 3 X n KJETOK, N > 2;

r) 4 X n KIeToK, n > 37
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Pentenuss maTematuiecknx urp, KpuTepUn MIPOBEPKU

1. «Kouderni». Ha mpumepax, npuBOIUMBIX B IIyHKTAX «a» — «T'» yIacT-
HUKAM IIPE/JIATAJIOCH TIOITPOOOBATH OUTPATD, TEPEOPATH BAPUAHTHI XOI0B U
HAIIYIATh 3AKOHOMEPHOCTH UI'PbI. MBI 2Ke npejicTaBuM cebe, ITO ITOT Ipej-
BapUTeJIbHBII 3Tall IPOiiJIeH U IIPUBEJEM PellleHue cpaldy JJis IIyHKTa <I».

OrBert: eciim KoJu4IecTBO KoHQeT Ha crojie paBHO 6k + 1 mam 6k + 2
ansgs k=0,1,2,3,..., To nobequr @®peken bok, nrade — MaJbir.

DTO peleHne HeTPYIHO MOJIYIUTh, HOJb3ySCh TAK HA3BIBAEMBIM «METO-
JIOM BBIATPBIIIHBIX U HPOUTPBINIHBIX IMO3UIANA> WA <«AHAJU30M HIPBI C
KOHIIa». B camoMm Jiesie, mycTh UI'pa Ha4aJach C KAKOI'O-TO OOJIBIIOrO YNCIIa
koHper. Yem oHa 3akoHumiach? Tem, 4TO y UIpPOKa HET XOJa. DTO ObIBAET,
KOrJla KOH(GET eMy J0CTAJOCh | miau 2. DTU MO3UIUHU [IPOUTPBINIHBIE JIJIs
TOr0, KOMY OHHU JIOCTAJIUCh — 0003HaunM ux OyKBoi «II» («mpourpsimHass ).

Ilozurua 3 — BemrpeimHas. VMess Tpu KoHMETHI, UTPOK JIEJIUT UX HA
TPH «KY4KH» 10 KOH(pETe, 1 CONEPHUK, OCTABUB OJIHY M3 HUX, HE CMOXKET
€€ II0JIeJINTh.

D10 Ke MOXKHO cjesiaTh u pu 4, 5 u 6 kouderax. Pazymeercst, neurh
Ha Kydkd Haj0 ¢ ymoM. Tak, menst 6 kouder Ha 14 1+ 4, MBI mO3BO-
JIIM COIIEPHUKY OCTABUTH KYy9YKy B 4 KOH(METHI U MOMNEJUTH €€; PA3JIOKUB
xKe 6 =2+ 242, MBI ero 3TOil BO3MOXKHOCTH JIMIIUM. SHAYHUT, IIOMEYaeM
nosunun 3, 4, 5 u 6 Gyksoit «B» («BbmrpeimHasy ). Teneps paccmMorpum
7 xouder. IIpu jiroboM JejieHny HaIETCsT KydKa U3 110 KpaiiHeil Mepe Tpéx
KOH(ET, KOTOPYIO COIEPHUK OCTABUT cebe il JIeJIeHUsl, a 3HAYUT Iode-
gut. Ctasio ObITh, 7 — MPOUTPHIIIHAS Mo3ulins. Y mOCTeneHHo paccTaBsgeM
6ykBbl «B» (Bbmrpslimnnast) u «II» (IpOUrphIHaAs) IPOTUB HO3UIMIA, 3AII0JI-
Helsl TabJIMIKY:

12 4 10 | 11 | 12 | 13
nmynmyB|B|B|B|II|11B|B|B|B|II

w
wt
D
-
oo
Ne

Cama 1o cebe TabindKa JOCTATOTHO KPACHOPEUIUBO yOEXKIaeT B BEPHO-
CTU OTBETa, HO MBI IIPUBEJIEM TEIePb U CTPOroe €ro J0Ka3aTeIbCTBO MEeTO-
JIOM MaTeMaTudecKoil mamyknuu. VHmykius Beaércs mo k — mapamerpy,
KOTOPBIN MBI UCIIOJIb30BAJIN JJIsI 3AIICHA OTBETA.

Baza (k = 0) mamu pasobpaHa.

Iycrs Tenepn (mar mumyknum) i Beex k < m OTBET JOKa3aH. Pac-
cvmorpuM k =m. Yucma 6m + 1 u 6m + 2 HEBO3MOXKHO pa30UTh Ha TpU
CJIATAEMBIX, JTAIOIMINX Ipu JejieHnn Ha 6 octarku 1 mwim 2. 10 mpoBepseTcs
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Hepe60pOM BC€X BOSMOXKHBIX TPOEK OCTAaTKOB!:

1+1+1=3
1+1+2=4
1+24+2=5
2+2+2=6

SHauuT, KaK Obl XOsIuil He pasousa 6m + 1 wau 6m + 2 Ha TpU KydKH,
COTIEPHUK OCTABUT U3 HUX JJIsI JAJbLHEHUINEro JeJIeHns KYyUKY, TAONyI0 OCTa-
TOK, Gostbinuil 2, ipu gesgennu Ha 6. Tem cambim, 6m + 1 u 6m + 2 — mpo-
WUTPBINTHBIE TO3UITNN.

Hamporus, uncia 6m + 3, 6m + 4, 6m + 5 u 6m + 6 M0KHO pa3dbUTH Ha
«TLJIOXUE» JIJIsT COTIEPHUKA Ky IKIU:

6m+3=(06m+1)+1+1
6m+4=(6m+1)+1+2
6m+5=(6m-+1)+2+2
6m+3=(6m-+2)+2+2

To €CTb, 93TO IMO3UIUHN BbBIUTI'DBINIHbIC. ﬂOKaSaTeJIbCTBO 3aBEpPIIEHO.

Kpurepuu npoBepku. 3a perienne mMyHKTa <«a» IJaBajoch 2 Oaja,
3a PeIIeHHe KAXKJIOr0 CJIEAYIOEro IIyHKTa (BIUIOTh J0 «I'») — Ha 1 GaJwun
OoJIbITIe TTPEBIIYIEero. Pelienne myHKTa «7I» OleHuBaI0oCh 20-10 OastaMu,
ec/Iu pelraionyii He 3a0bIiBajl yKa3aTh BEPHbIE OTBETHI MPEIbIIYIINX IIyHK-
ToB (ecsm OTBeTHI He ObLIM yKazaHbl, TO Torda 18 Gaswios). Kpome sroro
YKaXKeM, 9TO 3& «TOJIbIe» OTBETHI B IIYHKTAX «a»—<«I'» HE CTABUJIOCH HUYETO,
a B IIyHKTe «J» 1 0a/ur; 3a ykKa3aHWe MPOUTPBINIHBIX MO3UINil Oe3 cTpaTe-
IUU B «/I» CTABUJIOCH 2 0aJsuia, a npu Haguauu orBeta — 3 6asuta. He 6osee
1 Ganya cTaBUJIOCH B IIYHKTaX «a»—<«I'» 3a HEIOJIHBIN 11epebop, OmmOKN B
epebope, CChLIKY Ha HEBEPHO PA300pPAHHBIN IIPEIbIIYIIUI IIyHKT.

2. «Xamesieon». IIyHKTB «a» U «B» (KaK U B IpeabLIyIeii 3asade,
COBCTBEHHO) JABAJIACH JIJIsd TOTO, YTOOBI YIACTHUKHU, KOTOPBIM TPY/IHO CPa3y
K€ PACCYKIATH JJIsi OOJIBINUX N, MOMPOOOBAIN MOTYBCTBOBATH CTPATETHIO
Ha HeOOJIBINOM Tosie. Mbl IpUBEIEM pellieHrne cpa3y IMyHKTOB «O» U «I'».

B nynkTe «6» mpu J0CTaTOYMHO GOJBIIOM N TOOEXKTAET TEPBBIF UTPOK.
OH cTaBUT Ja/IbI0 HA CAMOE JIEBOE TI0JIe BTOPOIl TOPU30HTAIIN CBEPXY U 00b-
SBJIFET €& KOHEM. ¥ CONEPHUKA B 9TOM CJIYYAE TOJIBKO OIMH XOJ, (HA TPEThe
cJieBa 10JIe BepXHeil ropu3oHTam), 6ojiee TOro, y HEro Iocje IToro Xoja
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HeT BbIOOpa — OH 00s13aH OOBABJIATH KOHH JIa b6, Kak TOJIBKO 3TO mTpouc-
XOJIUT, TEPBBI UrpoK mobexkmaer. OUucaHHass CTpaTeruss «paboTaeT» P
n > 3. MenbIinne 3HaU€HUS N HETPYIHO Pa300paTh HEIOCPEICTBEHHO, TaM
o6EXK 1aeT BTOPOM UTPOK: ciIy4ait n = 1, moxKasyil, MOKHO CIMTATh HEKOP-
PEKTHBIM, IIPH N = 2 XOJbI UI'POKOB IIPEJIOIIPEIETIEHBI, IIPH 1L = 3 Y IIePBOrO
UTI'POKA 110 CyTU €CTh JIBa, PA3JIUYHBIX X01a, II0CIE KOTOPBIX O0bSIBJIATEH XaMe-
JleoHa KOHEM JIJIsT HEro JI00 HEBO3MOYKHO, JIUOO IVIYIIO, & €CJIH OH OCTaBUT
€ro JIaJbEI0, TO BTOPOU UIPOK JIMOO cpa3y MoOeuT, JUOO MOCTABUT JIAIHIO
B [EHTPAJIBHYIO KJIETKY, [I0CJIe Y€ro CUTYaIlus CBEIETCS K CIyda n = 2.

DTa, cTparerusi, 3aMeTHM, B IEJOM peIlaerT U Ty YaCThb IYHKTA <1,
KOTOpasi OTHOCHUTCS K CJIydaio, KOIJa XaMeJeoH BHadaje Jajbs. [lpum
min(m,n) > 3 OHa IPUMEHsIETCsI TaK Ke, B ciiydae min(m,n) = 1 uepsblii
nobexkaer cpady, a upu min(m,n) =2 wiu upu min(m,n) = 3 uepsbIil
UTPOK CBOJUT TI0JI€ K 2 X 2 mn 3 X 3, e u nmodekIaer, TaK KaK OH Telepb
KakK Obl BTOpOit. MITak, HOBBIX MCKJIIOUEHUN HEKBAIPATHBIE TOJIA He J00a-
BUJIH.

B nynkTe «r» mpum j1ocTarodHO GOJIBIIOM 7 MO6EXKIaeT BTOPOIl UI'DOK.
Ero crparerust 3akjrodaercss B TOM, 9TO Ha, JIFOOOI X0 IEPBOTO UI'POKA
OH: €CJIM XaMeJIEOH CTaJI JIa IbEi, BEIMTPHIBAET COTVIACHO PA300PAHHOM JacTu
IIYHKTA <«JI»; €CJIU XaMeJIEOH OCTAJIC KOHEM, BO3BPAIIAET €ro Ha OOJIBIILYIO
JMaroHa/Ib, WAYILYI0 U3 HIPKHErO JIEBOIO yIJIa JOCKH, M COXPaHSeT ero
koHéM. Ilpu sToM mosie m X n pexynupyercst g0 mods (n— 3) X (n— 3).
Tax MOXKHO JeyiaTh 10 TeX HOop, MoKa 71 > 4. B KOHIle HY»KHO IPaBUIBLHO
Pa3bIrpaTh SHIIIIIIIL: KOLJA IOCIe 0O4epeHoil pepayKiuu n — (n — 3) Mbl
IpUAEM K N = 2 WU N = 3, Hy?KHO He OCTaBJIATH XaMeJeOoHa KOHEM, a Cle-
JIATH €ro JIaIbEil, IIOCKOIbKY, KAK MBI YK€ BHJE/IHN B PEIIEHUH IIYHKTa <0,
9TO MPUBEIET BTOPOrO0 UI'POKA K BHIUT'PBIIILY.

Ot myHKTa «I» HaM OCTAJIOCh pa300paTh CjIydail, KOrja B HaYaJe NP
HA TPOU3BOJILHOM II0JIE XAMEJIEOH SBJISIETCS KOHEM. DTO MOXKHO CJIEJIATh
METOOM BBIATPBIIITHBIX U IPOUTPHINTHBIX [TO3UIHI, O KOTOPBIX MBI Y2K€ TOBO-
pum B 3a7a4de Ne 1. PaccMoTpum «6eCKOHETHYTO BJIEBO-BHU3» JIOCKY U OyIeM
CTABUTH B KJIETKe ¢ KoopauHaTtamu (m ; n) 6ykBy «B», ecim, HaunHast ¢ 310N
KJIETKH KOHEM, MBI TI00exk1aeM, u 6ykBy «[I» B mporusHOM ciry4dae. Kiterku
1xn,nx1u2x 2 nomerum 6ykBoit «H» — HaunHATDL UrPYy KOHEM B 9TUX
KJIETKAX HEJIb3sl 110 IIPABUIIAM.

Ilocremenno 3amosiass Tabsmily, YBUAUM, 9TO HAYHMHAIONIUN IIPOUT-
paer Ha moussx pasmepoM (3k — 1) x (3k +p) (kK — moboe marTypasbHOE
qucsio, p — J000e HATypasjbHOE OOJIbIllee EIUHHUIBI), MOJISIX DPA3MEPOM
(3k) x (3k 4 2) u KBaJpPATHBIX HOJAX N X N pu n > 2. Ha Beex ocrasbHBIX
MTOJIAX HAYUHAIOIINNA KOHEM TI00EIHT.
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AHajn3 BBIUTIPBINIHBIX U IIPOUTPHIIITHBIX 101l [IOMOraeT Pa3o0dpaThes u
C IYyHKTOM «€». OrpaHMYuMCsI B 9TOM ILyHKTE TOJIbKO COODIIEHUEM OTBETA.
XamesIeoH-1a/ibs AT T00eLy HAYMHAIOMIEMY Ha BCEX MOJIAX, Kpome 1 X 1 u
2 X 2, a XaMeJIEOH-KOHb — Ha BCEX DEJIbIX MOJIX (CUUTaeM, YTO JIOCKA IIaX-
MaTHO pacKpallleHa U yIyioBas KJIeTKa 4épHasi), KpoMme 1 X 2, rie xaMeaeoH
He MOYKET HaYMHATH UI'PY KaK KOHb.

Kpurepuu mnpoBepku. 3a NyHKT «a» jaBajca 1 bawr, 3a «6» — 3
GaJuta (OIMH CHUMAJICH, eC/id He Pa3bUpPAJIUCh CIOydau MajbIX 1), 38 «B» —
3 Gasuia, 3a «r» — 5 Gawios (oxuu Gasul cHUMAJICA, KaK U B «06» ), Ipo3e-
BaBIIMM MaJIble N), 38 «J» U «e» — 10 4 Gajuia (2 «3a jaupio» u 2 «3a
KOHH>>). B nmocjieJHUX JIByX IIYHKTaX CHUTAJOCH JOCTATOYHBIM HapHCOBaTb
TabJIMIKN UJIM BHSTHO ONMUCATH UX. «[0JIbIe» OTBETHI HE OIEHUBAJIUCD.

3. «Packpacka». nmynkre «a» Ha moje 1 X 1 mobeauT BTOPOI UI'DOK,
WHAYEe Ke TEepPBbI, KOTOPHIM cpa3y Ke 3aKpacHUT BCE II0JIe, KPOMEe OJIHOM
KJIeTKd. B myHKTe «6» Ha mosie 2 X 2 mobGeauT BTOPOil MIPOK (3TO JIErKo
[IPOBEPSIETCsT ), & BO BCEX MIPOYMX CJIyYUasiX MEPBBIA — OH CBOMM XOJIOM MOXKET
OCTaBUTH BTOPOMY UT'DOKY KBaJPAT CO CTOPOHOH B 2 KJIETKH.

B caygasx «B» m «r» mobemut mepBbiit urpok. ONuUIieM BBIUTPHIIITHY IO
CTPATEruio il HAYMHAIONIETO UTPY JJIs OOINero ciaydas m X 1 KJIETOK,
n>m—1. (Ugea sToro pemieHusi UPUHAJIEIKHUT JEBATUKJIACCHULE W3
Mockeer Osbre Byposoit.) Ilepsbiif X0/ HAUMHAIOIIETO COCTOUT B 3aKpa-
IIUBAHUU [IOYTU BCErO IIOJIsl HE3aKPAIIEHHBIMUA OCTAIOTCS JIUIIh JBE
ITOJIOCKHU pa3MepoM m X 1 1o ero Kpasim.

JaspHeltmas urpa uaéT HA ITUX JIBYX HE3aBUCHUMBIX MoJiocKax. Hadw-

HaeT BTOpoit. IlepBbIil MpuaepKUBAETCS TAKOTO TPaBMJIA: Ha JIIOOOI X0
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BTOPOT'O Ha OJIHOIT U3 MOJIOCOK OTBeYaeT TaKUM Ke (CI/IMMeTpI/I‘{HLIM) X0 I0M
Ha Bropoii. Ho: Kak TOJILKO 1P X0/ BTOPOIO UPOKA €ro IOJIOCKa (Ta, rie
OH TOJIBKO 9YTO IOIIEN) UPEBPATUIACH B HAOOD U3 k OTIENbHBIX, HE TDAHMU-
YalluX 110 CTOPOHAM JPYI € APYrOM KJeTOK (BO3MOXKHO, k = 0), 1epBblil
Ha BTOPOM IIOJIOCKE JeJsiaeT TaKO XOJL (HaSOBéM ero «pemafoumﬁ»), 9TOOBI
ux (I/I3OJII/IpOBaHHbIX KJIeTOK) TaM OCTaJIOCh Ha OJIHY OOJIbIlle WJIM Ha OJHY
MEHbIIIe, YeM OCTaBWJI Ha CBOEH IMOJOCKE BTOPOU UT'POK.

) ]

| T ) 74 | | | D) V) Vi)

Teneps Bce KjleTKU U30JIMPOBAHBI APYT OT JAPYTra, UX ODIIee YUCIO SBJIs-
ercst CyMMOil JIBYX TOC/IEJOBATE/IBHBIX UUCE] U IOTOMY HEYETHO, & TOTJA
UTPOKU OY/lyT KPACUTh MX O OYepesid, HAYMHAas CO BTOPOIO UT'POKA, KOTO-
POMY U OCTAHETCs TOCJIEIHSIS TPOUTPHINTHAA KIIETKA.

ITokaxkeMm Terepb, 9TO PEMIAIONIAN XOJT JEHCTBUTEIHHO MOYKHO OCYIIe-
crBUTh. IlycTh BTOPOil UI'POK 3aKpaCHII IPSIMOYTOJIBHUK [ X 1 KJIEeTOK, 1ocie
Yero Ha €ro IOJIOCKE OCTAJIMCh M30JINPOBAHHBIE HE3aKDPAIIEHHbIE KJIETKH.
Ecin 3akparieHsplii UM OPSAMOYTOJbHUK TPDAHUYWI C OJHOM WA JBYMS
HE3aKPAIEHHBIMIA KJIETKAMU, [EPBBII IIPU CBOEM XOZ€ MOYKET 3aKPaCHTh
upsimoyrosibHuK (I + 1) X 1, BK/OYaoOmumil TOT, YTO 3aKpAIleH CONEepPHH-
KOM, U OJIHYy U3 9TUX KJIETOK. Eciu ke 1Mo 060MM KOPOTKHM CTOPOHAM OT
3aKPAIleHHOI'O BTOPBIM UI'POKOM IPSIMOYTOJIbHUKA [ X 1 ObLIM 3aKpaleH-
HbIE KJIETKHU, TO IEPBLI MOXKeT 3aKpacuTh ero Jactb (I — 1) x 1, ocrasus
JIMIITHIOKO KJIETKY € Kparo. Takoit X0/, Ka3aaoch Obl, HEeBO3MOXKEH ipn [ = 1,
HO 3TO OBl O3HAYAIO, UTO y2Ke IEpeJ] XOJOM BTOPOTO UTPOKA OBLIU ObI
TOJIBKO OJINHOYHBbIE KJIETKH, & Mbl YTOBOPHUJIMCH, YTO OHU BIIEPBBIE ITOSIBU-
JINCh TOJIBKO TOCJIE €0 XOJIA.

Kpurepun nmpoBepku. 3a myHKT «a» 1aBajoch 2 6ajia, 3a KaXxKJIblii
crenyomuit Ha 2 6asaa 60JIbIne Ipeablayero. «I'oabey OTBEeThI HE OIEHH-
BaJsnch. [lo GasTy B MepBBIX JABYX IMyHKTaX CHUMAJIOCHh 3a HEPA30OpaHHbBIE
caydan-uckJirovenns 1 X 1 u 2 X 2.

3ajlaHrs KOHKYPCa [0 MATEeMATHIECKUM UTDAM TP JIOKAIIN:
Ne'1 — 1. B. Packuna; Ne 2 — M. 9. JIgopkun; Ne 3 — U. B. Packuna.
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Kpurepun narpakjaenus

Kpome mucbMEHHOro KOHKypCa 110 MaTeMATHYECKHM UIPaM B Psijie MeCT
[POBEJICHUs TyPHUPa MaTeMaTHIeCKUe UIPBI TaKzKe [TPOBOJU/IICH YCTHO.

Pe3ynbraThl yCTHBIX OTBETOB IO KAXKJOMY 33/JaHUIO IIEPEBOJATCS B
6aJIJIBl B COOTBETCTBUY C KPUTEPUSIMU [IPOBEPKH IIMCbMEHHbLIX pabor. Ecsn
KaKoe-JInb0 3ajaHne yIacTHUK CAABAJI U YCTHO, U IUCHMEHHO, yINTBIBACTCS
Hawaydmas (M3 JBYX) OIleHKa B Oajnax 3a 310 3aganue. (Ecim ydacr-
HUK CIaBaJl 33J[aHfe YCTHO HECKOJIBKO Pa3 — 3a KaXKJIbIl IIYHKT KarKJ0ro
3a/JIaHNs Y IATHIBACTCS JIydIllast U3 BCEX HMOJIy9eHHBIX OIEHOK.)

Onerka «e» (621 MHOTOGODBSI) CTABUIIACH, €CIIM B CyMMe TI0 TPEM 3a/1a-
HUsiM ObLIO HAOpaHO 8 GAJLIOB WU OOJIBIIIE.

Omenka «v» (rpamora 3a yCHEIIHOe BBICTYIIJIEHHE B KOHKYpCe IO MaTe-
MaTHYeCKUM HIPaM) CTABHJIACh, €CIM B CyMMe II0 TPEM 3aJaHUSAM ObLIO
Habpano 18 Gasno mwin Gosbiie. (To ecTh oCTATOYHO OGBUIO IOJHOCTHIO
BBIIIOJIHUTD JII000E OJ[HO 3aJlaHue — BO3MOXKHO, C HE3HAUUTEJbHBIME HEJI0-
géramu. st sT0r0, B YacTHOCTH, OBIIO JOCTATOYHO HIOJHOCTHIO BBIIOIHUTH
3a/IaHKME HA OJHOM <«CeaHCe» YCTHOIO KOHKYDCA.)

B ciaydae, ecin OCTaBIEHA OIEHKA «V», OICHKA «€» HE CTABUTCH.

YcrHbBIT KOHKYpC. Pekomenaaiun

MpbI pekOMeH,1yeM 110 BO3MOYKHOCTH [IPOBECTHU 3TOT KOHKYPC B yCTHOI hopme
JIJIsI YI€HUKOB He CTapIiie BOCBMOTro KJjiacca. ¥ dennkaMm 9—11 KjraccoB gatoTcst
3aJ[aHus JJIsl TMChbMEHHON paboThl. Eciu HeT BO3MOXKHOCTH TMPOBECTH KOH-
KypC YCTHO, JaiiTe NMUCbMEHHBbIE 3aJIaHUs W MJIAJINUM pebsitaM, HO BCE
Ke, oYKaJIy#cTa, mocTapaiiTech OPraHM30BaATD JJIsl HUX YCTHBI KOHKYPC —
MJTA/IIIIEKJIACCHUKH, KAK [TOKA3BIBAET IE€YAJIbHBINA OIBIT IIPOIILIBIX JIET, OY€Hb
IJIOXO 3aIUCHIBAIOT PENIeHns 3aJaHnl 110 MATEMATHIECKUM UTDAM.

Mpbt coBeTyeM TPOBOIUTD YCTHBIN KOHKYPC TPUOIN3UTETHHO TaK. B BbiIe-
JICHHOU ayIUTOPUN HA3HAYAIOTCS «CEAHCHI UTP» — HAIPUMED, KayKJIbIi Jac
WIN, €CJIU ayJIUTOpHs HeBeJINKa, KaxKjaple 45 muHyT. Pacnucanme «cean-
COB» BBIBEIIMBAETCs Ha JBepsx. llepem HadajoM ceaHca B ayJAuTOPHUIO
3AIYCKAIOTCS YYaCTHUKNA U PACCAXKMBAIOTCA 3a IAPTHI, JIyYIle IO IBOE.
He momyckaiiTe mepeHacesieHusI, MOCOBETYiiTe TeM, KTO He IOMEIIAETCH,
IIOCETUTh WHbIE KOHKYPCHI, a HA 9TOT NMPUATH K JIPYTOMY CEaHCY.

Ha kaxk oM ceance Befymue (MX Hy?KHO IIPUMEPHO 110 ofHoMy Ha 10-15
[IKOJIbHUKOB) MOT'YT BBIODATH OJHY NpPEJJIOZKEHHBIX Urp. Ilepes Tem, Kak
pacckasaTh MMpaBmjia, MOXKHO KPATKO OObBACHUTH, YTO TAKOE MaTEMATHYE-
CKasl UI'pa, YTO TAKOE CTPATErus, IIPUBECTU IIPUMED Ha CAMBIX HM3BECTHBIX
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UT'Pax, HAIIPUMED, «KPECTUKU-HOJIUKU 3 X 3» WU «JIBOe OepyT u3 Kydu 1o 1
um 2 KaMHs». Pacckazas npaBuiia, MOXKHO BBLIATL pebsraM 3a1anus (Jist
9TOr0 WX HAJO MPEIBAPUTEIHLHO Pa3pe3arTh, ITOOBI MOXKHO OBLIO BBIIATH
3a/laHUs M IIPABUJIA TOJBKO OJIHOI UI'Pbl) U IIOHPOCUTH UX CHI'PATH JPYT
C JIPYTOM HJIM C BaMH HECKOJIBKO IapTUN, YTOOBI MOHATH MPUHIIUAIBI UI'PHI.
C xkeJraroyM OObsICHUTH PeIlleHne KaKOro-Jin0o MyHKTa 33/ 1aHUsI HEI'POMKO
mobeceyiite. [lorpebyiiTe, 9TOOBI OH HE IPOCTO «OOBITPAJI» BAC, & BHATHO
obbsicamt crpareruio. CAaHHYIO 3a/1a4y OTMEThTE B IMIPOTOKOJIE.

V49acTHUKY MOXKHO TIPE/JIOKUTH IIEPEUTH B ayJIUTOPHUIO, TJE IPOXOIUT
IIMCHbMEHHBIII KOHKYPC

— eCJIM OH 3aTPY/IHSIETCS U3JI0KUTh PeIlleHe YCTHO,

— eCJIM OH y2Ke PeIluJ IPeJIOKEHHYI0 UI'PY U XO4YeT pellarh JAPYTrue,

— €CJM 0 KaKWM-TO NpudwHaM Bbl Obl XOTenm, 4T0OBI €ro perneHue
IIO/IBEPIJIOCH BHEITHEN ITPOBEPKE,

— ecJii, HaKOHeIl, OH Oy3uT 1 MemaeT Bam paborarh.

Muorue neTu, KCTaTH, HE HACTOJIBKO YKAXK/IYT PEIIUTh U CAATH 3314y,
OHU IIPUXOJIAT IIPOCTO MOUTrparTh. JlaiiTe M 3Ty BO3MOKHOCTB, IIOUTPAiTE C
HUMH, YCTPOiiTe TypHHUP 0 Kakoit-ro urpe. lllyTure, ynsibaiitecs, co3maiite
npasganIHy0 arMocdepy. CaMbIX 3asi/JIBIX UTPOKOB MOXKHO OCTABUTD HA
IIOBTOPHBII CEaHC, HO CHAYAJIA HAIIOMHUTE O JPYIUX KOHKYPCAaX.

YT00BI KOHKYPC IPOIIET XOPOIIO, K HEMY HaJ0 IOJATOTOBUTHCS.

Bo-niepBhix, mpopeniaiiTe 3apanee 3aaHus, 9T00bI YBEPEHHO UT'PATH
C JIeThbMHU, KOTJa HAJIO MOJIaBAsICh, KOTJA HAJIO MOOEXKIAs.

Bo-Bropsix, pacneuaraiite OJIaHK TPOTOKOJIA, pACIedaTaiiTe, PASMHOXKBTE
U pa3pekbTe HA TPU YACTH 3aJIAHUS UTD.

O zamucu pe3ynbraroB. B mpoTrokosie orpakaiitTe cJaHHBIE IITKOJIb-
HUKaAMU 3a/iaHus. [IpuHumaiitTe 3aja4m cTporo, Tpebyiire 0ObsICHEHUS
paBUJIbHOCTU crpareruu. He mojicka3piBaiiTe sIBHO, HO HE3aMETHO CJIETKa
ITOMOTHUTE YIaCTHUKY, €CJIU BUIUTE, YTO OH IIOHUMAET CyTh PEIIeHUs, HO He
MO2KET TOYHO €€ BBIPA3uTh. DBIBAET TaK, 9TO MAJEHbKUN yIACTHUK OYEHDb
JIOBKO UT'DAaEeT B UIDPY, B Pa3Hble €€ BAPUAHTHI, HO OODbICHUTH HUIErO TOJ-
koM He MoxkeT. OTMEeThTe 9TO CJI0BAME B IIPOTOKOJIE, TAKOI'O MAJIBIIIA TOXKE
MOXKHO Oy1eT 1oompuTh. IIpoTokos(bl) caafiTe cTapieMy 10 MeCTy IIpOBe-
nenus TypHUpA.

Crarucruka

[IpuBOAMM CTATHCTHUKY PEIaeMOCTH 33Jia9 KOHKYPCa 0 MATEMaTHIECKUM
nrpaM IIKOJIbHUKAMHU, yaacTBoBapmuMu B Typrupe B MockBe m MocKoB-
CKOM pErmoHe.
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B upuBea8HHOl cTATHCTHKE YITEHBI BCE NUCHMEHHBIE PAbOTHI 110 MaTe-
MATHYECKUM UI'DaM, CJAHHBIE MKOJIbHUKAMEI B MOCKOBCKOM pernone (B TOM
qucse n abCOMIOTHO HyJIEBBIE), a TAKXKe BCEe yCTHBIE OTBETBI, KpOMe abco-
JIOTHO HyJeBbIX. [IpM HAJIMYMME HECKOJIBKHMX YCTHBIX OTBETOB 3a KAayKIblil
IyHKT KazkJ0ii 3a/a4n yqTéH Jiyqmuil pesysibrar. Ilpn Haanaumm Kak ycr-
HOTO, TaK U MMUCHMEHHOTO OTBETA 110 KazKJI0H 3a/]a4e yuTeHa JIydIas ONeHKa
(HamGoJIbIIIEe KOTMIECTBO GAJIIOB).

CaenieHnss 0 KOJIMYECTBE IMKOJBHUKOB II0 KJIACCAM, IIOJIYyYIHBIIUX [Pa-
MOTY II0 ACTPOHOMHM U HaykKaM O 3eMie («v»), HOJIy9IMBIIHX 0aJjul MHO-
ro6opbs («e»), a Takxke OBIEM KOJMIECTBE YUACTHUKOB KOHKYDPCA 110 acT-
POHOMUH U HayKaM O 3emiie (KOJIUYeCTBe CIAHHBIX paboT).

’KH&CC‘1‘2‘3‘4‘ 5\ 6\ 7\ 8\ 9\10\11\Bcer0‘
Beero |0 |1 |2 |25 144 | 420 | 523 | 471 | 280 | 211 | 135 | 2212
«e» 0j|0|1]| 1 8| 26| 51| 46| 26| 28| 21 208

0j0|0]| 1 6| 11| 34| 42 6| 10 7 117

«LV>»

CaeneHnst 0 pacipeeaeHnn 6aIoB Mo 33 JaHISIM.

Banmer | Howmepa 3aganmit Banner | Howmepa 3amganmit
1 \ 2 \ 3 1 \ 2 \ 3
0| 1726 | 1927 | 1794 11 2 4 4
1 71 25 | 110 12 3 34 11
2 87 6 74 13 4 1 0
3 12 48 7 14 67 1 1
4 29 83 49 15 1 2 0
5 84 12 23 16 4 13 1
6 12 8| 104 17 0 0 1
7 4 26 0 18 1 1 1
8 6 7 0 19 2 0 1
9 54 4 1 20 31 5 31
10 13 6 0

Ob6paraer Ha cebsi BHUMaHME OY€Hb OOJIBIIIOE KOJUIECTBO HYJIEBBIX OaJi-
JIOB. DTO OOYCJIOBJICHO COUETAHUEM JBYX MPUYUH. BO-TIEPBBIX, KOHKYPC IO
MaTeMaTHICCKUM UTPaM JIJIs MHOIHX IKOJbHUKOB OKA3aJICs HEITPUBLIYHDIM,
B CBOMX paboTax pebsiTa 9acTO MPUBOMIIN OIKMCAHUE UTPHI, IIPUMEPHI ap-
THA ¥ T. T., HO He JIeJIAJIU TIONBITOK PEIIATHh UIPY KAK MATEMATHIECKYIO
3aJ@4qy. Bo-BTOPBIX, BBUJLY JIOCTATOYHO CJIOXKHOM CHCTEMBI YUYETa Pe3ysIbTa-

41



TOB (BO3MOYKHOCTH HECKOJIbKUX YCTHBIX U MUCHMEHHBIX OTBETOB ¢ KOPPEKT-
HBIM O0bEJIMHEHUEM PE3YJIbTATOB) HEBO3MOXKHO YETKO PA3IPAHUYUTD CUTYa-
M7, KOTJA IKOJBHUK MBITAJICH BBIIOJIHUTD 3aJanne, HO moayamt 0 6asios,
U KOTJIa OH BOODIIE HE BBHIIOJIHSI U He IJIAHUPOBAJ BBIIOJIHATH KaKOe-JI100
samanve. (Hanpumep, oTBeuast yeTHO, IMKOJIBHUK CKA3aJI APy CJIOB W Iepe-
JlyMaJi, HO B IIPOTOKOJIE MEPe] HAYAJIOM OTBETa OH YK€ ObLI OTMEYEH. )

Caezienust 0 pacupeiesieHun CyMMbI 6aJIIoB 110 KjaccaM. (3HakaMu «e»
U «V» [OKA3aHbl [PAHUIIBI COOTBETCTBYIONIMX KPUTEPUEB HATDAXKICHUSL. )

Cymma Kuaccsr Bcero
0aJIIoB 1\2\ 3\ 4\ 5\ 6\ 7\ 8\ 9\ 10\11

0[0|1] O] 17]109|290|309|252|174|102| 66| 1320

1 0] 0 6| 21| 36| 38| 14| 20| 12 147

2 1 2 6| 16| 25| 21| 12| 11 7 101

3 0 1 0 4 8| 15| 10 7 3 48

4 0 1 1| 23| 18| 22| 16| 13| 4 98

5 0] 2 4 8| 18| 21 7 81 11 79

6 0] 0 4] 19| 16| 12| 11 71 3 72

7 0] 0 0 2 8 2 4 5 1 22

8le|le|le0|el|el|eb|eT7|ed|ed|e2|el 25

9 0] 0 0 3] 10 7 4 5 1 30

10 0] 0 0 2 9 6 4 5| 4 30

11 0| O 0 4 3 2 4 3| 3 19

12 0 1 0 3 2] 11 1 41 0 22

13 0| O 2 0 3 1 0 0| 4 10

14 1 0 4 5 9 8 3 4| 5 39

15 0 0 0 6 2 1 2 1 12

16 0 1 4 2 3 2 21 0 14

17 0 0 0 0 2 2 1 2 7

18(v|v| v|vO|lvO|vO|v3|vl|vl|vl|vO v 6

19 1 1 1 1 4 1 1 2 12

20 3 71 10| 10 1 3 1 35

21 0 0 1 1 0 1 0 3

22 0 1 3 1 0 0 O 5

23 0 0 0 4 1 0| O 5

24 1 1 4 2 0 1 1 10

25 0 0 1 4 1 0| O 6

> 25 1 1| 11| 15 1 31 3 35

e~
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Konakypc no dpusuke

SamaHus

B ckobkax mocsie HOMepa 33/1a9M YKa3aHbl KJIaCChl, KOTOPBIM 3Ta 3a/ada
PeKOMeHTyeTCs. ¥ 9eHuKaM 7 KAacca U MAQOWE TOCTATOTHO PEIUTh OTHY
«CBOIO» 3aJady, yueHnKaM §—10 xaaccos — OABe «CBOUX» 3aJladd, YyIeHIKAM
11 xaacca — TPU «CBOUX» 3a7a4i. Tak>Ke MOXKHO PeIaTh 33/1a9l CTapIIIIX
KJIACCOB, a 33J[a4YN KJIacca MJIAJIIIE CBOErO OIEHUBAIOTCS HEBBICOKO.

1. (6-8) Ilepes; CHOPTHBHBIM COPEBHOBAHHEM I[IPOBOJMIIACH KEPEObEBKA,
OTIPEJIEIAIoNIasl MOPSI0K WP MEXKJIy YJYaCTHUKaMHU. B CTEeKJISHHON warire
JIEZKAJIO HECKOJIBKO OJMHAKOBBIX HEIPO3PAYHBIX IIJIACTMACCOBBIX IIAPOB,
OJINH W3 KOTOPBIX IIyOJWIHO M3BJIEKAETCS IIPE/ICTABUTEIEM CIOPTHUBHON
KOMAaHbI. KaxK/Iplii ap CBUHYMBAETCS U3 JIBYX ITOJIOBUHOK, BHYTPH IIyCTON
U TaM JIEYKUT 3aIIACKA.

Brisicaniiocs, 9To KepeObEBKa IIPOBE/IeHA HEYECTHO: O/INH U3 APOB ObLI
roMeven. Ha ciemyrommii JeHb BHUMATEILHO U3YYUIN BHJICO3AINCH Kepe-
OBEBKM W caMU IMapbl, HO He OOHAPYKUJIN HUYIErO MOA03puTeabHoro. Kax
UMEHHO MOI' ObITh OTMeYeH ap (4To0bl HUKAKHUX CJIEJ0B HOTOM HE OCTa-
J10ch)?

2. (6-8) PaccrostHme or joMa JI0 MIKOJBI CO CKOPOCTBIO 6 KM/d MOXKHO
npoiite Ha 1 MuHYyTy OBICTpEE, YeM co cKopocThio 5 kM/4. Haitnure sro
paccrosHue.

3. (7-10) Csera ne 06UT XOAUTH B IAPUKMAXEPCKYIO U Jejaer cebe Ipu-
gécku cama. OHa XO4eT TaK PaCIOJIOXKUTH IJIOCKHME 3epKaJia, YTOObI, CHUJIs
Ha CTYJIe, BUJIETh CBON COOCTBEHHBIN 3aTHIJIOK IIPSIMO IIepej] cob0il Ha paccTo-
sann 1 metp. V3006parkeHne He JOJIZKHO OBITh IEPEBEPHY THIM, TOBEPHY THIM,
PaCTAHYTHIM, H300parKeHNe MPABON 9aCTU 3ATHLIKA JIOJYKHO OBITH CIIPaBA,
neBoit — caesa. [IpuaymaiiTe HEOOXOTUMYIO CXEMY 3€PKAUT.

4. (8-10) B Tabsauie npuBOAATCS XAPAKTEPUCTUKU TPEX METAJLIOB: MEJIH,
afoMuHusd U HaTpusd. /I3 KaKoro MeTasjia JIelleBsie BCEro Je/IaTh SJIEKTPH-
JecKne MpoBoJia (eC/iM B KadeCTBe 3aTPAT YUIUTHIBATH TOJBKO yKA3AHHYIO
CTOMMOCTD METAJLJIA, UCIIOIH30BAHHOIO Jjisi U3TOTOBJICHUS IPOBOIOE)?

MeTaJLT IJIOTHOCTDL | CTOMMOCTD, | VIEJIBHOE 3JIEKTPUIECKOE
p, KT/ C, py6/kr | couporusiieHue ps;, Om - M

AJIFOMUAHUN 2700 71 27,1-107°

MeJb 8940 203 17,8 -107°

HaTpuHit 968 120 43,0-107°
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5. (8-11) Heckombko GyT6OMMCTOB GETYT TI0 TIOJIEO IIPSMOJIMHEHHO CO CKOPO-
cTbi0 10 KM/ 9 B pa3HbIx HAUpaBjeHusX. VI3BECTHO, UTO KaXKIbIil BCTPETHIICS
¢ KaxapiM. JIokaxkuTe, 9TO BCE OHU BCTPETWINCH B OJTHOM MECTE ITOJIS.

6. (8-11) ITenonacrosolii muuHIp JummHONH L = 1 M ¢ IPUKPENIEHHBIM
H& OJIHOM U3 ero KOHIIOB I'DY30M ILIABAET B 03€pe, COXPAHssi BEPTUKAIb-
HOe IoJIoXKeHre. dToObl MEJJIEHHO «yTOIUTh» IUJIMHJID, JaBsl Ha HEro Bep-
TUKAJILHOW CHUJION, HY»KHO COBEPIIUTHL MUHMMAJbHYIO padbory A; = 2 JIx.
YT00BbI M€/IJIEHHO BBITAINNATH UJIMHIP U3 BOIbI, BHITSATUBAS €I0 BEPTUKAJIb-
HOW CUJION, Hy?>KHO COBEPIINTH MUHUMAJBHYTO pabory Ay = 16 Ix. Kakosa
macca muaHpa ¢ rpysom? Cunrars g = 10 M/c?.

7. (9-11) Ecyin o MaJIeHbKOMY BO3JYIIHOMY IIAPUKY CO BCEil CHJIBI CTYK-
HYThb PYKOIi, OH IIPOJIETAET C OOJIBIION CKOPOCTHIO MPUMEPHO HOJTOPA—TPU
MeTpa, a 3aTeM Pe3Ko TopMo3ut. [logemy?

8. (9-11) Kacrpronst ¢ BOO# Ha TA30BOM IIJINTE TIPOTPEBAETCS JI0 TEMIIEPA-
Typbl npumeptao 80-90 °C, mocjie dero remieparypa CTabUJIM3UPYETCs U
JIOBECTU BOJLy JIO KUIIEHUSI He yIAaETCsi. JTa YKe KacTPIoJisi 0e3 BOJIBI Ha, 9TOH
K€ IJINTE JIOCTATOYHO OBICTPO IEJUKOM (BMECTe ¢ KPBIIIKOIi) IporpeBaercs
Goubrre geM J0 100 °C (910 JIerKO BBISACHSETCH ¢ HOMOIIBIO OPBI3T BOJBI,
BCKUIAIOIINUX HA €€ 0BepXHOCTH). 10 ecTh paBHOBECHAs TEMIIEPATyDa TeJja
B bopMe KacTPIOJIH, IIPU KOTOPOIi paccenBaeMasi TEIJIOBAs MOIIHOCTb PaBHA
moJryaeMoit oT razoBoro miamenu, siHo 6osbine 100 °C. Tak mouemy ke
BOZla B 9TOil KacTproyie He 3akumaer? aitre j060e pasymMHOe 00bsiCHEHUE,
COOTBETCTBYIOIIEE MPUBEIEHHOMY KPATKOMY OIMCAHUIO (PU3UIECKON cuTya-
AN,

9. (10-11) PaccMaTpuBaIOTCs SJIEKTPUIECKHIE CXEMBI, COCTOSIIINE TOIBKO U3
pesucropoB. OauH pesucTop nepeMeHHbI (R, ), ocTajgbHble (HDUKCHPOBaH-
ubele. K IByM KOHTaKTaM CXeMbl HOAKJIIOUEH NCTOYHUK ITOCTOAHHOIO HAIIPH-
JKeHIst (OHO He 3aBHCHUT OT CONPOTUBJICHUS CXEMBI).

Bosmokna sm Takas cxema, B KOTOPOil DM MOHOTOHHOM HM3MEHEHUN
COILIPOTHBJIEHNUsI Pe3ucTopa R, CMeHa HalpaBJIeHUs] TOKa Ha IPOTHBOIIOJIOXK-
HOe Yepe3 KaKOU-TO HMOCTOSIHHBIN pe3nucTop Ry mpomcxonut Gojee OJHOrO
paza?

10. (10-11) Pyson JuIKoil JIEHTBI «CKOTY» MOXKET CBOOOJHO BPAIIATHCH
BOKDYT IleHTpa. JIenTa cunraercs TOHKOM, ruOKoit 1 HepacTsakuMoii. Padora,
HeoOX0oIMMast JIJIsl OTKJIEMBAHUS OT PYJIOHA KYCKa JIEHTHI, IIPOIIOPIIHOHAIBHA
JumHe 3Toro Kycka. OOpaTHO JieHTa TPHUKJIEnBaeTcs 6€3 JI0MOJHATEIbHBIX
ycuauii.
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JIeHTy TAHYT 3a KOHEI[ W CMa-
TBIBAIOT ¢ pyJaoHA. IIpmdaém JenTy

IPEIBAPUTETBHO CIENAATBLHO PACIIO- A

JIOKHUJIM TaK, 9TO OT MOBEPXHOCTH [ B

PYJIOHA OTKJIEMBAIOTCA Cpa3y JBa CJIoss

(rouka A), 3areM B TOUKe B 3TH CjI0M /
Pa3lesIaoTcd: BHEIMHUNA CJI0H — 3TO o =

CMATBIBAEMBIH KOHEIl JIEHTHI, & BHYT-
peHHUIl CJI0i 3aTeM IPUKJIEUBACTCA
obparno K pyJsiony B Touke C'.

151 pa3sMaThIBaHUs JICHTHI C PYJIOHA K OTPE3KY JIEHTH B.D Heo6X0oamMo
npuiokuTh cuity F. Haliiure pasHully CUJI HATSKEHUs] OTPE3KOB JIEHTHI
AB u BC B sTOM cityuae.

OTBeTbl 1 pemieHnnd K 3aJaHndM KOHKYPcCa IO (l)I/IBI/IKe

1. OnuH U3 BapUAHTOB: TEpe KePEObEBKON «HYKHBIN» IMap MOJEPKATH B
XOJIOMMJIbHUKE. XOJOMHBIN MTap JIETKO HAMTH PYKOit 1 «BbIOpATh» BO BPEMSI
2KepeObEBKH.

VcsioBre 3a/1a9n JJOCTATOYHO HAJEXKHO <«3aKPBIBAET» BCE IIPOYHE BapU-
AQHTBHL.

Tak, ecam Kakoi-To map cjesaThb 0Ojiee MIEPIIABBIM, €M OCTaJIbHbIE
(um HaHecTH emg@ Kakue-HUOY b MEXaHUIEeCKUe WJIU IIBETOBbIE OTMETKH HA
HOBEPXHOCTH) — 3TO0 OBl BBISCHUIOCH IIPU HIOCJIEYIONIEM U3yIE€HUHI [IaPOB.

Pacnosnoxkute mapel B darne orpeie€HHbBIM 00pa30M, B IIPUHIIAIIE,
MokHO. C JIpyTroii CTOPOHBI, II€peJT TeM, KaK TAHYTh KpeOuil, nx HaBepHsKa
HepeMellaJn.

TlosmokuTh BHYTPH 9TO-HUOY/IH TPOMBIXAIOINEE TOXKE HEJIB3S: B YCJIOBUAN
ACHO CKa3aHO, YTO IIap BHYTPH IIyCTON, U KPOME 3allUCKM TaM HUYero HeT
(a ecam GBI U GBIIIO — 9TO GBIIO GBI 3AMETHO HA BUJIEOCHEMKE U BBI3BAJIO GBI
[IOJJO3PEHHUS ).

B mpunnume monmycTmMbIil BapHaHT: B OJHOM U3 IIAPOB 3a’KaTh 3aINCKY
3a Kpas MeXKJly CBUHYUBAIONIMMUCS II0JIOBUHKAMU (4TOObI OHA HE «BosITa-
JIAChy BHYTPH), & B OCTAJIbHBIE IAPhl 3AIKMCKH [IPOCTO II0JIOKUTE. VI B 1Ipo-
1ecce »KepbOBEBKU BCe IIapbl HEB3HAYAM IIOTPSCTH, U BBIOPATH TOT IIap, B
KOTOPOM HUYEr0 HE DOJITAETCS.

MozxHO OoMH U3 MIapoB 3aBUHTHUTH He O KOHIA. Lorga TOT, KTO TSHET
2Kpebuit, ToJIZKeH He3aMeTHO IIPODOBATH «03aBUHUNBATELY KarKJblil IMap, U
«CJIy49aliHO» BBITAHYTb TOT, KOTOPBIH «JI03aBUHTUTCI».

MokHO Ha «HYXKHBIil» IIap HATAHYTH CETOYKY U3 OYeHb TOHKOI HUTH,
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KOTOpasl YyBCTBYETCsI Ha OILyIlb, HO He BHJIHA Ha BHIeoCcbéMKe. [Ipu pas-
BUHYMBAHUY I1aPa CETOYKA MOPBETCs, U HUKAKUX CJIEJOB HA ITOM IIape He
OCTAHETCSI.

Bosmozkno, yuactauku TypHuUpa IpUIyMaioT 1 eIé KaKne-HuOyIb Bapu-
AHTHI. . .

KomvmmenTapwuii. PokycamMu, MOXOXKUMU HA TOT, UTO MbI Pa300paJIH,
3aHUMAIOTCSI BOBCE HE TOJBKO (POKYCHUKU U oOMaHIuku. Ou3nKm Takke
OYEeHDb YACTO CTAJKUBAIOTCSA C «3araIKaMmy», KOrJa IBa 00beKTa Bpome Obl
abCOJIIOTHO HUYEM HE OTJIMYAIOTCs, HO BELyT CeOs IO-PA3HOMY. «3araJKus»
9THU OBIBAIOT CAMBIMH PA3HBIMU — OT MIPOCTBIX MPUOOPOB, TJe UTO-TO HE3a-
METHO 3aMKHYJIO B 3JIEKTPUYECKON Ienu (Mn B MeXaHUIECKOe IIPUCIIOCOD-
JIEHUE TIOTIaJIa «BpeIHasi» MeCYNHKa, WU [Je-TO 00pa30Bajiach MaJIeHbKasl
JBIPOYKA, 9Yepe3 KOTOPYIo dYTo-HuOyZb yTeKaeT), 10 (yHIAMEHTAIbHBIX
CBOMCTB 9JIEMEHTAPHBIX TACTHUIL. 3aJa49a (PU3UKOB BO BCEX ITUX CIyIasdX —
JIOraJIaThCsd U/UIM NPHUIYMATh SKCIEPUMEHTHI, [O3BOJISIONIME <«3arajKy»
pa3rajzaTh. B Hamem cirydae BUIEOCHEMKHI MIPOIIEy PhI 2KepeObEBKU 1 TTOCIe-
JIYIOIIETO U3YUEHUs JOTEPEHHDBIX MAPOB 0KA3aJI0Ch HEJIOCTATOYHO.

2. Dra 3aJ@9a MpOCTasi, HO AJPECOBAHA MJIAJIIAM IMTKOJILHUKAM, TOJBKO
HaYMHAIOIMIMM H3y4aTh (DU3UKY, [TOITOMY IIPHUBEIEM IMOAPOOHYIO 3aINCh
peleHus.

IIycte * — paccrosinme or goma 70 mmKoabl. CocTaBUM ypaBHEHUE B
COOTBETCTBUU C YCJIOBUEM 3aJa49u:

T T

= 1
5kM/9 6 KM/9 L

Pemmum 310 ypasuenne. Oaun 9ac — 310 60 MUHYT, IO9TOMY

xr n 1
5kM/a 6 xM/a 60

9

YMHOXKHM ypaBHeHue (JIeBYI0 U PaBYIO 4acTh) Ha 1 KM/4, HOIydIuM

E—E—|——KM
5 6 60

IIpuBeném Bce npobu K obiemy 3HaMenareso 60:

12z 10z 1

w0 60 60
122 = 102 + 1 xM; 2z =1 xM; x = 0,5 KM
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3. Togurest 0601 yIOBIETBOPSIIONINIT YCIOBHIO BADUAHT — UX OU€Hb MHOTO.
Hanpumep, takoil (Ipudyécka M JIMIO JIEBYIIKA HA DUCYHKE HOKA3aHBI
YCJIOBHO):

3/1ech MBI BOCIIOJIb30BAJIACH U3BECTHBIM (DAKTOM: «yTOJIOK» U3 3€PKAJI
(Z1Ba 3epKaJia, PacHOIOKEeHHbIE IEPIICHIUKYIISIPHO APYT IPYIY) «Pa3BOPAIM-
BaeT» majamomuii ceeTopoit jiyd Ha 180°. OMHUM 36pKAJIBHBIM <yTOJIKOM»
MBI Pa3BEpPHYJIM JIydHW CBeTa, MJyIIHe OT 3aThLIKa JeBymku, Ha 180°, u
HAIPABUJIM UX MUMO TOJIOBBI 3TOH JEBYIIKH. A 3aTeM JPYyTUM TAKUM Ke
«YTOJIKOM» OISITh PA3BEPHYJIM IIYYOK CBETOBBIX Jydeit Ha 180° m Hampa-
BUJIM 9TH JIy9H [IPSIMO B IVIa3a JEBYIIKE, IIPUIEM C Hy2KHOT'O HAIIPABJICHUS,
O6sarogapst YeMy OHa W YBUJUT mM300parkeHue CBOEro 3aTblaka. [Ipm sTom
n300paskeHne OKaXKeTCsl HellePEBEPHYTHIM: 110 KAPTUHKE BUJIHO, YTO JIYY OT
[IPaBOii 9aCTU 3aTHLIKA IIPUXOIUT C IPABON CTOPOHBI, & OT JIEBOW YacTh —
C JICBOA.
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4. Ilpu y1ére UCKIIOIUTEHHO CTOUMOCTH METAJLIa, OKA3bIBAETCS, UTO JICK-
TPUYECKHEe TIPOBOJA JEIIEeBJIe BCero neyaTh n3 Harpus. OqHAKO TaKue mpo-
BOJIa TPAKTHYECKN He MCHOJB3YIOTCS BBUJY TOTO, UTO JAPYTHE MapaMeTph
METAJUIMIECKOrO HATPHsA (KPOME CTOUMOCTHU) SIBJIAIOTCS HEyJIAdHBIME JJist
HU3TOTOBJIEHUS IIPOBOJIOB.

Pemtenue. Onpenenum 00béM V' MeTasia IIOTHOCTHIO P, HEOOXOIUMBIiA
JJIsl I3TOTOBJIEHUS TPOBOJIa AuHON L 1 comporuBienueMm R.

n_ L L? _ L?
—penS —p3nSL —panV
L2
V= Y e
Porg
Macca 3Toro MeraJiia
2
=pV = 01
m=p Pp R

CTouMOCTDb Y 3TOr0 MeTaJLIa,

L2
X=Cm=CpV =Cppsn—

R
(3,/16013 HUCI0Ib30BaHbl obozuauenus:: C' — OeHa €IUHNIbI MaCChbl MeTaJlla,
Psn — YAEIBHOE JIEKTPUIECKOE COIPOTUBJICHUE).
L2

CoMHOXKHUTEIH 7 OJIMHAKOB JIJIsl IIPOBOJIa U3 JIIOOOIO0 MAaTepHaJIa.

ITosToMy HyzKHO IOmOGPAThH TAKOH MaTepHas, A KOTOPOr0 MHHHMAJIBLHO
npoussegieane Cppsy.

IJIOTHOCTD | CTOUMOCTD | Y/€JIbHOE 3JIEKTPU- 2
MeTaJLI P, C, gyeckoe conporus- | Cpps,, pyd/—
3 Om

Kr/M py6/kr | senue puy, Om - M
AJIIOMUHUI 2700 71 27,1-107° 5,1950700 - 1073
Me/Tb 8940 203 17,8-107° 3,2303796 - 10~2
HATpUit 968 120 43,0-107° 4,9948800 - 1073

Bunno, aro «3xoHOMUITIECKas 3PpHEKTUBHOCTH» MEIN B KAUECTBE MATEPH-
aJia JIsg M3TOTOBJIEHUS [IPOBOJIOB IIPUMEPHO B 6 pa3 Xy2Ke, 9eM AJIIOMITHIS.
Ho u3-3a MATKOCTH ¥ XPYIKOCTH AJTIOMUAHUST €70 HEBO3MOXKHO HCIIOJIH30BATh,
HAIIPUMEDP, B KadecTBe MaTepuaJa Jjisi [IPOBOJOB KOHTAKTHON CeTH 3JIeK-
TPOTPAHCIIOPTA. A JIJIs TPOBOJIOB CETH YJIUIHOIO OCBEIEHUsI MJIA OBITOBOM
CTAIIMOHAPHON JIEKTPOCETU AJIOMUHUEBBIE TPOBOJA BITOJIHE TOJSITCS.
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Hatpwmit, HecMOTpss Ha TO, YTO OH HEMHOI'O <JICIIEBJE» AJIOMUHUSI,
HCIIOJIb30BATD JIJIsi M3TOTOBJIEHUST TMPOBOJOB KpaiiHe 3aTPYJAHUTEHHO —
9TOT METAJII OKHUCJSIETCS Ha BO3AyXe, OYPHO pearmpyer ¢ BOMIOI M OYEHD
HEIPOYeH.

IIpumeuanune. Ilennr Ha MeTasIbl B PyO/IsIX MPUBEIEHBI HA KOHETI JIETa,
2008 roma m TOJIy4YeHBI IIYTEM YCpPEIHEHHS HAMJEHHBIX B MHTEPHETE Iapa-
METPOB MPEJIJIOYKEHNU O MIOKYIIKE U ITPOJIazKe TAKUX MeTaJIoB. i anaanza
ObLIM OTOOPAHBI TOJIBKO YKOHOMHYECKH OIPABJAHHBIE JAHHbIE (HAPUMED,
IEeHBbI HA XUMUAYECKU-YUCThIE METAJIJIbI CYIIECTBEHHO BBIIIE, HO JIJIS U3MOTOB-
JIEHUSI TIPOBOJIOB TaKasl YUCTOTa HE TpedyerTcs).

5. Ilepeiiném B cucremMy OTCYETA, CBSI3aHHYIO C OIHUM JIFOOBIM U3 pyTOOJIT-
cToB (B KOTODO# OH HenoaBukKeH ). B 910i1 cucreme orcaéra Bee hyrboIUCTH
OyIyT JBUTATHCA PABHOMEDPHO U MPSMOJIMHENHHO, U WX IIyTH IIEPECEKYTCs B
MeCTe PACIIOIOKEHNs HEMTOABUKHOTO (byTOommcTa. OyTOOMNCTEI, ABUXKY M-
€ecsl 110 Pa3HBbIM HAIIPABJIEHUSM, MOT'YT BCTPETUTHCH TOJIBKO B TOYKE II€pece-
JeHUsl STUX HAIPABJIEHUI, TO €CTh B MECTE PACIIOJIOXKEHUsI HEIIOIBUKHOIO
dyrbommucra. Ilo yciioBuio 3a7a4u 3TO MPOUCXOAUT OTHOBPEMEHHO.

Ob6paruTe BHHUMaHWE: yCJIOBHE PAaBEHCTBA CKOpocTeil ¢yTOoJmMCTOB B
cucTeMe OTCYETra, CBA3aHHON ¢ (DyTOOJBHBIM I[OJEM, BayKHO (B JaHHOM
clydae YCJIOBHE DPABEHCTBA CKOPOCTEHl 3a/1aHO KOHKDPETHBIM 3HAYEHHEM
10 km/4). B ciyuae pasimdHBIX CKOPOCTel W Pa3IMYHBIX HAIPABJICHMUIT
JIBUYKEHUSI B HETOJBUXKHOIM CHCTEMEe OTCUETa NPU IEePeXoJle B JBUKYIILY-
I0CSI CUCTEMY OTCYETA TU HAIPABJIEHUSI MOTYT OKa3aThCsl COBIIA AIOIIAMU.
A Berpeua dyT6oarcToB, Gerymux 00 COBHAIAIONIUM HAIPABICHUIM (IO
OJIHOM IIPSIMOi) C Pa3JIMYHBIME CKOPOCTSMH, MOXKET IPOU30iiTu B JH06OM
TOYKE 3TON IPAMOIL.

6. IIyctb ceuenwme crepxkus S, ero mjwHa paBHa L, a riyOWHa TOTpyXKe-
HUsl €ero HUKHEro KOHIA B TIOJIOXKeHuu paBHOBecus pasHa [. Torma macca
CTEpXKHsI BMECTE C I'PY30M PaBHA MPOU3BEICHUIO0 0ObEMA €ro MorpyKEeHHOMN
YaCTH HA IUIOTHOCTH BOJIBI P!

M = pSl.

Korga nummanp yranauBaeTcsi, OH ITepEMEIAETCsS BHA3 Ha, PACCTOSTHHE
r1 = L — 1, a Tak»Ke <«BBIIABJIMBAECT» U3 T0I ceOst 00bEM BOmbI Vo = x1S.
Henrp macc 3T0if Boubl paHee Haxoiwics Ha rybune xo =1+ (z1/2),
a Iocjie MOIPYXKeHUs IUJINHIPA MOYXKHO YCJIOBHO CYUTATh, YTO 3Ta BOJIA
«pacTeKJachy II0 IOBEPXHOCTH O3epa. Takum 06pa3oM, IPU IMOTPYKEHUH
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IIINHAPA COBEPIIAETCH paboTa
As = pVogrs — Mgry = pxr1Sgrs — pSlgry = pgr1S(ze — 1) =
r T 39 S(L —1)?
= oS (14 5 1) = pgn ST = LTI 18 (2 )’

Korma crep:keHb BBITACKMBAETCS U3 BOJILI, TO COBEPINAETCSA PaboTa, paB-
Hasg

Mgl Mgl  pSlgl  pgSI?

2 2 2 27
TaK KAaK BEChb CTEPYKEHb IMOJHUMAETCH HA BBICOTY, PAaBHYIO IVIyOWHE €ro
HorpyzkeHust [, a B 00pa30BaBIIyIOCs «AMKY» cTekaer Bojga. Orcromaa

24,
pg

Alegl—

SI? =
W3 cocTaBeHHBIX COOTHONIEHUI MOYKHO HAUTH BeJH4UHY S.

Si2 S(L —1)? S
\/A1+\/A2=\/pg2 +\/pg(2 ) Z\/pg<\/ﬁ+v([’_l)2)
A A, = S’ 2(vVAi+VA

L+ pg f _ f( 1 2)

L, OTKY/1a
V/P8L

Haxomum maccy crepxkust

2 (VAL + VA
M:pSl:pﬁVSZQ:p.f(ﬁ+ 2)  [2A1
v/p8L Pg

= VA (VA V) = — (4 + V)

HO,ZLCT&BJIHGM YUCJICHHbIC SHAYCHUA

M=——- o (2ﬂm+\/m> (2+4\f)K1‘~153KF

10C—2~

OrtBert. ~ 1,53 k.
7. Bo Bpems ymapa Mbl jiedopMUpyeM 0DOJIOUKY IIApPUKa, OJIHOBPEMEHHO

pe3Ko caBurad eé. B pe3ysbraTe BOSHUKACT YCTOWIUBBIN BO3IYIITHBIA BUXPb,
JBIKYINAICS B HaIpaBJIeHHH yjaapa o Imapuky. [Ilapuk 3axBaTbiBaeTcs
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BUXPEM, KAKOE-TO BPeMsI B 9TOM BHUXPE JIETUT, & HOTOM U3 BUXPS <«BBbIBAJIU-
BaeTcs» (BO3MOXKHO, U3-32 TOIO, YTO BUXPh K 3TOMY MOMEHTY ocjabeBaer).

Paccyxmennst o cume TpeHUS MeXKIy MIApUKOM U OKPYZKAIOIIMM BO3IY-
XOM B JITAaHHOM CJIydae He MOT'YT CUNTATBhCS KOPPEKTHBIMHU, TaK KaK IIapUK
B IIPOIleCcCe JIBUKEHUS <«3aXBATBHIBAET C COOOi» MPUIETAIONINH CJI0f BO3-
nyxa. Macca 3Toro ¢jios CpaBHAMA, ¢ MACCOH CaMOro Iapuka (B TOM YHUCTIe
MOKET ObITh U GOJIbIIe), KHHETUIECKUE IHEPIUU MAPUKA U [IPUJIETAIONIErO
CJIOST BO3JIyXa TaK»Ke CPaBHUMBI JIPYT ¢ ApyroM. [losToMmy B JlaHHOM cirydae
daKTUIeCKN TPUXOANTCS PACCMATPUBATD JIBMXKEHIUE BUXPEBOM BO3LYIITHOMN
CTPYKTYPBI, YaCTbI0O KOTOPOU IMIAPUK SIBJIFETCH.

KomMmmMmenTapuii. KCIiepuMenT JIydIle BCero Moy IaeTcs, €CJIu BO3Ly -
HBIil TIApUK HEOOJIBINON, ¢ TOHKOW 000JIOYKON U HAJyT Tyro, HO HE JIO0 Ipe-
JeJia.

I meMOHCTpAIuu B ayJUTOPUU IIAPUK MOYKHO NMMHATHL HE TOJBKO B
60K, HO U BBePX (YTOOBI OBLIO JIyUIlle BUIHO).

8. Ckopee Bcero, B 3aBHCHUMOCTH OT TOIO, IOJIHAST KACTPIOJIS WJIU ILyCTasl,
MEHSIETCSI BbIJIeJIsieMasl TEIIOBas MOIIMHOCTD IIaMeHn KoH(opku. TouHee,
MOIIIHOCTD, TOIJIOMAaeMast KaCTPIOJell M3 STOrO IJIAMEeHH. BeposiTHO, TeM-
[IepaTypa JHA KACTPIOJN SIBJISETCH «TPAHUYIHBIM YCJIOBHEM» IS IIJIAMEHM.
W pexxum ropeHmsi CyIeCTBEHHO 3aBHCHT OT TOrO, KaKas MMEHHO y 3TOrO
JIHa TeMIlepaTypa — TO JIM OHO Cpa3y HPOrPesioch (IIycrasi KacTpPOJsi), TO
JIU HET.

MomaocTh MOXKET 3aBHUCETH OT TOJHOTHI CTOPAHWS, OT TEeMIEPaTypbI
HanboJiee ropsiueil 9acTU ILIAMEHH U PACIIOJIOKEHUsS ITOH JaCTU OTHOCH-
TeJIbHO JHA KacTpioyin (d4eM ropsdee u OJuKe K JHY, TeM GoJblile Hepeia-
BaeMasl KaCcTPIOJie TEIIOBas MOIHOCTS ).

Ilorepu Ha ucnapeHue BOIbI OYE€Hb OBICTPO PACTYT C POCTOM TEMIIEpa-
Typbl. Ecu 661 KacTprosisg ObLTa 3aKPbITa TEPMETUIHO, KaK, HAIIPUMED, TaK
Ha3bIBaEMAas «CKOPOBAapPKa», TO OHA, CKOPEEe BCEro, IPOrPeJIach ObI [0 TeMIIe-
parypsl Beie 100 rpatycoB, B TOYHOCTH TaK »Ke, KaK U IIyCTasl KaCTPIOJId.
W3 ycoBus 3a/1a4u He BIIOJIHE sICHO, ObLIa JIM KACTPIOJIS C BOJOH 3aKPBHITA
kpoikoii. Ho jiyist perenust ara nngopmMmalust He cyliecTBeHHa. KoHeuHo,
€CJIU KPBIMKA €CTb, TO HUCIHapeHue OyeT HEMHOTO MeHee HHTEHCHUBHBIM,
¥ BOJ@ MPOTPEETCs 0 HEMHOro OoJibiieit Temmueparypbl. Ho ecu Kphimka
HE TePMETUYHA, TO Iap BCE PABHO OYHET YJIETYyIUBATLCS, «yHOCS» C COOOI
YacTh TEIIOTHI, 3aTPAYEHHYIO Ha ero oOpa3oBaHIUe.

OTMmeTruM TakzKe, YTO JaBjieHHe B OBITOBOM I'a30lpPOBOJIE OYeHb HEHa-
MHOTrO BbIIe armocdeproro. [losTomy m3MeHeHUe peKUMa TOPEHUsS U CBsI-
3aHHOE C HUM HE3HAUUTEIbHOE U3MEHEHUE JIABJICHNS B 30HE TOPEHUS MOYKET
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CYIIIECTBEHHO TOBJIMATH HA PACXOJl ra3a M3 KOHMOPKH. A ¢ yMeHbIIIEHHeM
KOJIMYECTBa CrOPAeMOro B €JIMHUILY BPEMEHU Ia3a, eCTeCTBEHHO, YMEHbIIa-
€TCS U MOIIIHOCTb.

IIpumeydanue. st mpou3BOIBLHON Ta30BON IINTHI W ITPOU3BOILHOI
KACTPIOJIM HAJIMBAHIE B KACTPIOJIIO BOJIBI COBEPIIEHHO HE 00S3aTEIHHO CHU-
3UT TEIJIOBYIO MOIIHOCTD, IIEPEIaBAeMyI0 KacTPIOJie, JI0 YPOBHs, KOTOPbIi
HE IO3BOJISIET BOAY KHUIATUTH. MOITHOCTE MOXKET JaXxKe, HAobOpoT, yBe-
JIaUThCsl (HUKAKUX (DUBHUECKUX MPUYUH, MPENsTCTBYIONUX ITOMY, Her).
TosibKo Ha Bce cirydan, KpOMe OIMMMCAHHOTO B YCJOBUH 38 Ia4H, JIIOIH OOBITHO
e o0paIaoT BHUMAHMSI.

9. JI1060i1 «4€pHBIN SIMUK», BHYTPH KOTOPOI'O HAXOJATCS HJeasbHble OaTa-
peiiku (OlHA WJIM HECKOJIbKO, WJIU Jaxke Hu OmHoit!) u jmobbiM 06paszom
COEIMHEHHDIE UI€AJIbHBIE PE3NCTOPHI, N3 KOTOPOI'O BHIBEJEHBI JBa IIPOBO/IA,
MOKHO TIPEJICTABUTH B BHJIE 9KBUBAJIEHTHON OaTapeiiku ¢ nekoropoit 9/1C F
U HEKOTOPBIM BHYTPEHHUM COIPOTHBJIEHHEM 7. I3MepuTh 9TH mapaMerpsl
MOxkHO Tak. 1. IlogkimodaeM K STHM BBIBOJIAM WJI€AJIBHBIN BOJILTMETD —
nostyvgaeMm Besuunny u 3uak IJ1C. 2. [lonkioyaeM K 9TUM BBIBOJAM HJie-
AJIBHBIN aMIIEPMETD — IMOJIYIaeM TOK KOPOTKOTO 3aMBIKAHUS ¢ SKBUBAJIEHT-
Hoit 6arapeiiku. OTcroza HAXOAUTCsE €6 BHYTpeHHee conporusienue r = F /1.
Kakoit 661 MBI HI TIOJIKJIIOYMJIA K O3HAYEHHBIM BBIBOJIAM PE3IUCTOP C COIPO-
tusieHueM R # 0, Tok uepes uero Gyzner pasen I = E/(R + 7).

B nmannom ciydae MOXKHO PaccMaTpUBATL <«UEPHBIH ANMK» C TpeMs
BBIBOJIAMU: OJIUH — 3TO, HAIIPUMED, OTPUIATE/IbHBII BbIBOJL baTapeiiku (3), a
JIBa JIDYIUX — 9TO TOYKHU IIOJKJIIOUEHNUs IlepeMeHHoro pesucropa — (1) u (2).
st ynobersa napy Todek (1) u (3) MoKHO POPMAJIBHO CUUTATH BBIBOJAME
OJIHOl «BUPTYaJIbHON» HeWJealbHON Garapeiiku, a napy Touek (2) u (3) —
BBIBOJAMH JIPYTIOil «BUPTYAJIBHOW> HEWealbHON Oarapeiiki.

IIycte 3mu 6arapeiiku numetor DJIC 1 u Es u BHyTpEHHUE COMPOTUBJIE-
HUs 7] U T9 COOTBETCTBEHHO.

Ilorennuansl TOUEK MOAKIIOYEHNST KOHIIOB COIPOTHBIIeHUsS R, DPaBHbBIL:

(Ey — E2)r1 Ey(ro+ Rg) + Eary _ BEs(ri+ Ry) + Eiry

= F,— = ; =
71 Y 4+ R, T +1re+ Ry 72 1+ 1o+ Ry

B cuiy smHeiHOCTH CXeMBI, CozepKalieil TOJIbKO IOCTOSIHHBIE DPEe3U-
CTOPHI U J[BE «IKBUBAJIEHTHBIE OaTapeiikuy, TOK depes Jitoboil pesuctop Ry

MOXKeT OBITh IIPEICTABICH B BUE JIMHEHHON KOMOMHAIIII

I, = appr + Brpa =
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ag (B (r2 + Ry) + Eary) + By (E2(r1 + Ry) + Erre)  Ap + Ry By
ri+re+ Ry i +ro+ Ry

B 4gucaurese mojry4eHHOrNO BBIpasKeHUsI HAXOIUTCS JIUHEHHAs QyHKIHs
OT BeJIMYMHBI IepeMeHHoro pe3uctopa R,. Takas dbynxums moxer obpa-
turhesd B 0 pu m3menennn R, or 0 10 GECKOHETHOCTH MAKCHUMYM OJIAH
pas. 3HaMeHaTe b Beerja mnojoxkuresied. CieoBaTeIbHO, 3HAK TOKa Yepes
KAaKOIi-/TN00 IMOCTOSIHHBIN PE3UCTOP €CJIM U MU3MEHSIETCsI DA POCTe IIepeMeH-
HOTO pe3ucTopa R, oT Hyss 10 GECKOHETIHOCTH, TO TOJBKO OJUH Pa3.

OtBet. Her, Takass cxema HEBO3MOXKHA.

10. 1. ITlo ycioBuio, pabora, HEOOXOIUMAas JJIsi OTKJIEMBAHUsI OT PYJIOHA
KYyCKa JIEHTBI, IIPOIOPIMOHAJIbHA JJIMHE TOr0 KycKa. BBeaém jyist Ko3ad-
durmenTa TPOMOPIMOHAIBHOCTH 0003HadeHne F(y, TO €CTh

Pabora = Fy - HnuHa.

Torma F' = 2F), Tak KaK MPHU «BLITATUBAHUU» OTpe3ka DB Ha jjuny x
[IPOUCXOUT OTKJIECUBAHUE JIUITKOTO CJIOS JICHTBI JJIMHBI T B TOYKe A 1, KpoMe
TOrO, OTKJICHBAHNUE JIMIIKOIO CJIOf TAKOM 2Ke JJIMHbBL & B Touke B (1pu «iepe-
MeIeHNn» Ha & coBepinaercs pabora 2Fy - x).

2. Terepb BBIACHUM, C KAKOU CHJION HY?KHO «OTJIEIIATH CKOTY OT ILJIOC-
KOIf IOBEPXHOCTH, €CJIU TAHYTh «XBOCT» B HAIIPABJIEHUU I10J1 yTJIOM . IlycThb
MBI OTJIENIAJIM OT MTOBEPXHOCTU KYCOK JIEHTBI JIJTMHOU .

[e]

Torya, Kak JIErKO CO00Pa3uTh (CM. PHCYHOK ), TIEPEMEIIEHUE 6 8b0PAHHOM
namu nanpasaenuu (F ) 6yner pasuo h(z) = x(1 — cos a). CoorsercrBento,
cula, KOTOPYIO HY?KHO IPUKJIQIBIBATL B BLIOPAHHOM HAIPABICHUH, YTOOLI
OTKJIEUTH JIEHTY, DaBHA

A A 1 A Fy
x

Fla) = h(a) B x(1 — cos @) T 1—cosa

1 —cosa

1y xKe GOPMYITy MOKHO UCIOJIB30BATH U JIJIsT HEIJIOCKOI TIOBEPXHOCTH,
CUNTAasl MaJIEHHKUI yIaCTOK ITON MOBEPXHOCTHU ILIOCKUM. B 3TOM ciydae
YroJ « olpefesseTcs KacaTeIbHOH K IIOBEPXHOCTU B MeCTe OTKJICUBAHUS
JIUIIKOT'O CJIOS.
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3. Ilycte Fap u Fpc — cuibl HaTsKeHUsi y9acTKOB JjienTol AB u BC'
coorBercrBenno (nox Fap moapasymeBaercs cyMMapHas CUJIA HATIZKEHUsI
JIBYX CJIOEB JIEHTBI, COCTABJIAIOIIUX ITOT YIACTOK).

IycTs o — ocrpelit yros Mexiy orpeskoM AB u nosepxHocTbIO (Kaca-
TeJILHOM K [IOBEPXHOCTH) PYJIOHA B TOUKe A.

4. TTocKOIbKY PYJIOH JIEHTBI BpalliaeTcs 6e3 yCKOPeHus, CyMMa MOMEHTOB
CUJI OTHOCUTEJILHO TIEHTPA PYJIOHA, CO3JAaBaEMbIX OTpe3Kamu JieHThl AB u
BC, momxua 6biTh paBua (0, TO ecThb

RFpc = RFspcosa

Fpc = Fapcosa

_ Fge

cosq = ——

AB

B coorsercrBum c 11. 2

1
Fap=Fy——
1 —cosa

Orcroma
AB 01_ Fpc "Fap — Fpo
Fap

Fap — Fpe =Fy=F/2

3ameTuMm, 9T0 B pacCMOTpeHHOI Hamu 3amaqe Beerma a < 90°. IIpu atom
YCJIOBUY MBI TIOJIY IHJIH U Jlasiee ucronb3osann dopmyiy h(z) = (1 — cos a).
Ecmu xe a > 90°, To, KaK JIeTKO COOOPA3WUTh, CAEIAB COOTBETCTBYIOIIUM
pucyHok, h(z) = z(1 + cos ).

OtBer. Fup — Fpc = F/2.

ITpumeuanmne. Onucannyio B 3a7ade KOHCTPYKITUIO HETPYIHO U3TOTO-
BHUTH CAMOCTOSATEJIbHO. EIMHCTBEHHAST «XUTPOCTb»: €CJIA CKOTY OTKJIEUTH U
3aTeM IPUKJIENTh HA MECTO He OYeHb aKKypaTHO, TO OH JIEPXKUTCS I1JIOXO U
MOZKET IIPOCTO «OTBAJUTHCSI», & HE BeCTU cebsl Tak, KaK OIICAHO B YCJIOBUU
3a/1a9u.

O6oiiTi 3Ty TPYIHOCTH MOXKHO TaK.

1. CmoraiiTe ¢ pyJIOHA CKOTYa OTHOCUTEJIBHO JITHHHBIH «XBOCT».

2. TlomoxkuTe Ha TOBEPXHOCTb PYJOHA UYTO-HUOYAb Kpyrioe (maJerr,
PYUKY, TOJICTBI (bioMacTep) U IPUMOTANTE «XBOCTOM» TaK, YTOOLI CBEPXY
IIpeIMeTa 0Ka3aJI0Ch 2 CJI0sI CKOTYA.
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3. OrrsiruBasi MOJIyYUBIILYIOCS MIETJIIO, TIEPEIBUHbTE €€ IMPOTUB HAIIPaB-
JIEHUs HAMOTKHU JIEHTHI Ha 2 00OpOTa, OIHOBPEMEHHO OTJIEIJIsSs <«XBOCT»
TaK, YTOOBI TIETJIS BCETIa COCTOsIA U3 ABYX CJIOEB. B pesysbrare okazkeTcs,
4TO «XBOCT», HAMOTAHHBII BPYYHYIO, IIOJIHOCTHIO CMOTaH, U BCE UMEIOIINECS
CO€JINHEHUS CJIOEB CJlIeJIAaHBbI AKKYyPATHO — OHHU 00Pa30BaJINCh HA HATSIHYTON
IeTJIe.

4. AKKypaTHO BBITAIIIATE U3 MET/IN BCIIOMOTaTEILHBIN IIPEIMET, HaJIeHbTE
PyJIOH CKOTYa Ha naJier (pyuKy, Wid emé 9To-uubyab Kpyrioe U IJajiKkoe) u
TIHUTE 38 «XBOCT». CKOTY JIOJIZKeH BecTH cebsl TaK, KAK OIMCAHO B YCJIOBUN
3a/la4u.

Kpurepuu mmpoBepKu u HarpakJeHust

Broumo mpengoxkeno 10 3amanuit. [lo pe3ysibrataM mMpoBepKu KazkJI0ro 3a/a-
HUS CTaBUJIACH OJHA U3 CJIEJYIONIUX OIEHOK:

<Ho, <>, <o, <>, «+ /25, «F», «<—.», «—», «0>.
«PacmmdpoBkay 3TUX OIEHOK TOYHO TaKasl YKe, KaK W Ha KOHKypCe IO MaTe-
MmaTuke (M. crp. 29). Bazada cauTAIACh PENIEHHO, €C/IN 3a Heé OCTaBIICHA
OIlCHKA <<—|—!>>, «+», «+.» mam «E».

Onenka «e» (6ajur MHOrOGOpPbsi) CTABHJIACH B KAXKIOM U3 CJIE/LYIONIUX
CITyvJaen:
1. xiacc < 6 1 He MeHee OJ[HOMU OIEHKHU He XyKe «+/2»;
2. kyacc < 8 ¥ KOJTUYIECTBO PEIIEHHBIX 3389 MJIAJIITUX KJIACCOB ILITIOC KOJIU-
9EeCTBO OLEHOK «+/2» 3a 3aja4u CBOErO U CTapIINX KJIACCOB HE MeHee 2;
3. B JTI000OM KJjlacce He MeHee OHOM PEIIEHHOM 3a,/1a91 CBOET0 UJIN CTapIIero
KJIacca;
4. B MI060M KJacce KOJTUIECTBO PEIIEHHBIX 33/1a9 MJIAJIINX KJIACCOB ILTIOC
KOJIMYECTBO OIEHOK «+/2» 3a 3a/1a41 CBOEro U CTapIIUX KJIACCOB He MeHee 4.

Omuenka «v» (rpamMoTa 3a YCIENIHOE BBICTYIUIEHHE HA KOHKYpPCE IO
busuKe) cTABUIACH B KAXKJIOM U3 CJEAYIONIUX CILyIaeh:
1. x1acc < 6 1 He MeHee O/THO peIEHHON 3a7a4N;
2. knacc < 6 u He MeHee JBYX OIEHOK He XyKe «+/2»;
3. K1acc < 7 W He MeHee OJIHON PEITEHHON 33/1a9il CBOETO WJIA CTapIIETO
KJ1acca;
4. B 11000M KJlacce HE MEHee JIByX PEIIEHHBIX 33/1a9 CBOEr'O MJIA CTAPIIEro
KJ1acca.

(ITo wroram MpoBepKH GBbLIM IPUHSATHL 0JIee MATKHE KPUTEPUH, UeM IIPe/l-
BapUTE/ILHBIE, KOTOPBIE COODINAMUCH YIACTHUKAM BMECTE C 3aIQHUSAMU. )

B CJIy4vae, €CJii IIOCTaBJIEHA OIEHKa «V», OIIEHKa «€» He CTaBUTCA.
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Crarucruka

[IpuBoauM CTATHCTHKY PEIIaeMOCTH 33129 KOHKypPCa M0 (DU3WKE IMIKOJIb-
HUKaMH, yaacTBoBasmuMu B Typaupe B Mockse 1 MoCKOBCKOM pernone’.
Takasi crarucTuka JaéT HHTEPECHYIO JOMOJHUTEIbHYIO HHMOPMAIHMIO O
sajauax (M 3a/]aHUK KOHKYDCa 10 (DU3MKE B IeJI0M): HACKOJIBKO TPYIHBIMU
OKa3aJIMCh 33/1a49d, KaKnhe 3aJIadd OKa3aJjiCh HaumboJiee IIPEeIIOYTUTE b
HBIMU JIJI MKOJIGHUKOB, U T. II.

B mpuBenéumoit crarucTuke yITeHBI BCe PabOTHI MO (PU3UKE, CIAHHDLIE
HIKOJIbHUKAaMU B MOCKOBCKOM peruone (B TOM 4uciie u abCOJIIOTHO HyJIeBbIE).
[IkosbHUKY, He chaaBiire paboT 10 PU3KNKE, B ITOM CTATUCTUKE HE YITEHBI.

CeesieHUsI 0 KOJMYECTBE IMIKOJBHUKOB IO KJIACCAM, HOJIyYUBIINX I'Da-
Moty 10 dusuke («v»), MOJyduBIIAX OaJLI MHOrOOOPbs («€»), a TakwkKe
00I11eM KOJIMYECTBE yUYACTHUKOB KOHKYPCa 10 (pu3nKe (KOJIUIeCTBE CAAHHBIX
pabor).

[Kmacc [1]2[3]4[ 5] 6] 7] 8[ 9] 10] 11 Beero |
Beero [0 0] 2|6 |21 124 | 754 | 1098 | 1035 | 745 | 763 | 4548
«ey 0(0j0|0| O 1 1| 416 | 151 | 168 | 151 888
«V» 0[0[0[4]| 7| 48|316| 174 48 | 50| 97 744

CaejieHnsI 0 KOJIMYECTBE YYaCTHUKOB KOHKYPCA IO KJIACCAM ¥ KOJIMYe-
CTBE PENIEHHBIX UM 3a1a4. [Ipu cocTapaeHnn TabaIuIlbl PEIIEHHBIMU CIUTA~
JIUCH 3aJa91 CBOEr0o WM OoJiee CTapIero KIacca, 38 KOTOPhIE TOCTaBIEHB
oteHku «+!», «+», «+.» u «t». e onenku «+/2» 3a 331891 CBOEro MU
CTapIIero KJacca Py COCTABJIEHUU TAOJIUIBI YCJIOBHO OTMEYaJINCh KaK OJ[HA
peléHHas 3a1a49a.

Kmace  [1[2]3[4] 5[ 6] 7] 8[ 9] 10] 11}
Ozamaa |0 |0|2 (2|14 |76 |437 | 508 | 827 | 517 | 495
l3amaga |0 0|0 |3 | 743|261 415|157 | 174 | 162
23amaun (0[O0 [0|1] O| 5| 511|150 | 43| 47| 69
3zamaam [0 |0[0[0| O O 5| 21 5 6| 25
43amaann |[0[0|0[0] O] O 0 4 3 1] 11
5zamaa [0/0[0[0| O| O 0 0 0 0
63amaa |[0|0[0|0O| O O 0 0 0 0
Tz3amaa [0/0[0[0| O O 0 0 0 0
83z3amaa |[0|0[0|0| O O 0 0 0 0
9zamax [0|0[0[0| O O 0 0

103amaa (0[O0 |0|0O] O] O 0 0

4MoTHBUPOBKY TaKOro BHIGOpA CM. B CTATHCTHKE KOHKYPCa IO MaTeMaTuke, cTp. 30
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CeeJleHnsi 0 paclpejiejieHuu OIeHOK 1o 3ajadam. Omenku «+!s, «+»
«+.», «t» 1 «+/2» cauTaauch Kak 1o KJaaccam, JJisi KOTOPBIX PEKOMEHI0-
BaHa 33Jia4a, TaK W 0 MJIAJIIITUM KJIACCAM; OIMEHKU «F», «—.», «—» 1 «0»
CYHUTAJIUCH TOJIBKO IO KJIACCaM, COOTBETCTBYIOIIUM 3a/Ia4e

Onenka Howmepa 3amaa

1 \ 2 \ 3 \ 4 \ 5 \ 6 \ 7 \ 8 \ 9 \ 10
+! 1 0 2 1 2 0 6 2 0 0
+ 322 | 535 | 154| 224 | 154 24| 38| 106 6 1
+ 91 79 55 28 11 11 4 11 0 0
+ 62 11 60 37 19 29 271 30 1 1
+/2 37 13 87 37| 65 60| 135| 125 9 8
F 80 31| 458 | 211 60| 104 | 380 | 124 61 17
—. 50 28 | 198 48 64 73| 211| 131 27 19
- 741 750 | 1161|1338 | 1196 | 632 | 1068 | 785 | 107| 138
0 600 | 531 |1465| 957|2075 | 2708 | 690 | 1232 | 1297 | 1324

Beero | 1084 [ 1978 | 3640 | 2881 | 3646 | 3641 | 2559 | 2546 [ 1508 | 1508 |
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Konkypc o xumun

SamaHus

Vyacraukam 8 KiaccoB (U Mjajiie) IIpeIaraeTcs pemuTh 1-2 3amadn
yaactauKaM 9-11 kmaccoB — 2-3 3amaun. Iloce Homepa KarkIoit 3amadm
B CKOOKaxX yKa3aHO, KAaKUM KJIacCcaM OHa peKoMeHmayercs. Permarh 3amga<n
He CBOEr0 KJIACCA pa3peIaeTcs, HO pelleHne 3aJad st 00Jiee MJIAIIIEro
KJIacca, ueM Bari, Oy/ieT oreHuBaTbCsl MEHBIITUM KOJIMIECTBOM OaJIIOB.

1. (7-8) U3BecTHO, 9TO OKCHIBI SJIEMEHTOB JE/IATCH Ha KHUCIOTHBIE, OCHOB-
Hble, aMdoTrepHble U Hecosleobpasytomue. [lepen Bamu bopmysbl HECKOIb-
kux coemquuennit: SOy, CuO, CrOs, NayOy, COz, CaO, CO, Zn0O. dAsms-
IOTCH JIX JaHHBIE COEIUHEHUS OKCUIAMHE, & €CIH Ja, TO K KaKoil KaTeropuu
OKCHJIOB OTHOCHTCA KazKJ0e 13 HUX! BO3MOXKHBI /I peaKIMU MEXKIy STUMHI
coequnenusivu?! Ecin fa, To HaIUIINTe ypaBHEHUS STHX PeaKIHil.

2. (7-8) X. A. Apwmcrponr, aBTop crarhb <«XuMUsi», HOMENIEHHON B Bpu-
TaHCKOM 3uImKIomeaun 1878 1., mucas, aro MeHemeeB MpPeIIOKMIT JIJIs
aTOMHOTO Beca ypaHa 3Hadenume 240, BmecTo craporo 3nadenns 120, ycra-
nossiennoro Bepresmycom. IIpu 5ToM ApPMCTPOHT OTHABAJ MPEIIOYTEHIE
TperbeMy 3HaueHuio, papHomy 180. Kak msBectHo Ternepb, mpas ObL1 Men-
nesteeB. Ucrtunanast popMmysia ypaHOBOW CMOJIKM — OJHOIO U3 BaXKHEUIITHX
munepasos ypana — UzOg. Kakyro dopmysty moriu Obl HAIIMCATH IS 9TOTO
MuHepaJja Bepuenuyc u Apmcrponr?

3. (8-9) Merasut A pearupyer ¢ IPOCTBIM ra3000pa3HbIM BEMIECTBOM B,
obpasyst TBépoe coeauuenne B, KoTopoe pacTBOpsieTcst B M30BITKE COJISTHOM
Kuca0ThI, 06pasys cosib I'. Coab I’ B3anMogeiicTByeT ¢ pacTBOPOM THIPOK-
cHjia HATpUA, IPHU 3TOM BhInagaeT ocanok . [Ipu npokammBamuu ocaaka JI
npu remieparype 800° C crnoBa mosrygaercs: BerecrBo B. Hazosure nepe-
YHUCJIEHHDBIE COEJIMHEHMsI, €CIM U3BeCTHO, 4T0 B comepxut 60% merasia A.
Hamumure ypaBHeHus peaxiiuii.

4. (8-10) Ha vamevHbIX Becax yPaBHOBEIIEHBI CTAKAHINKHU C pa3baBiieH-
HO cepHO KHCJIOTOH. B omH cTakaHYMK ITOMECTHIN HeOOJIBIION KyCcOdeK
2Kejesa, a B JAPYroil — HeOOJIBINON KyCcoUeK aJloMuHus Toi ke maccol. Hapy-
IIATCH JIM PABHOBECHE II0CJIE TIOJTHOI'O PACTBOPEHUSA METAJLJIOB U, €CJIU J1a, TO
B KakoM Harnpasjenunn?! Oreer noaTBepauTe pacyéramu. Hamummre ypasHe-
HUS PEaKIU.

5. (8-10) O6bém cmecu okcupa yriepoga(Il) ¢ xmemopogom cocrapiser
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250 M (u. y.). ITocie okuciaeHHsI BCero OKCHaa, OOBEM CMECH OKA3aJICs
pasabiM 180 M (H. y.). IosydeHHYIO Ta30ByI0 CMECh HPOIyCTUJIU B Pac-
TBOD, coflepxkamuii 0,25 T THAPOKCUIAa HATPUS.

(1) Ompenennre cocraB ncxonHoit cmecu (10 06BEMY).

(2) Kakoe BelecTso 06pa3oBajioch B PaCTBOPE IOCJE [OIVIOMIEHHsI IIPO-
nyKToB peakimu? OTBET HOATBEPIUTE PACIETOM.

6. (9-10) O6bsicauTe ciemyromue GaKThl, IPUBEJNTE YPABHEHUs COOTBET-
CTBYIOIIUAX PEAKIIUL:

(1) AI(OH)3 ne pacTBOpsieTcsl B BOZHOM PACTBOPE aMMUAKA, HO PACTBO-
PSIETCS B PACTBOPE T'MJIPOKCUJIA HATPHS;

(2) Cu(OH), pacTBOpsieTcsl B BOJHOM PACTBOPE aMMUaKa, HO He PACTBO-
pseTCs B pacTBOPE T'MJIPOKCHUIA HATPUSL;

(3) Zn(OH), pacTBOpsieTCs U B BOJHOM PACTBOPE aMMUAKA, U B PACTBODPE
I'UJIPOKCH/IA, HATPHS;

(4) Mg(OH)2 He pacTBOpsieTCs HU B BOJHOM DACTBOPE aMMHUAKA, HU B
pPacTBOPE TUIAPOKCHJIA HATPHUsI, HO PACTBOPSIETCSI B PACTBOPE XJIOPUIA AMMO-
HUSI.

7. (9-10) ITnorHOCTD UKCTOl yKCycHON Kucaorsl — 1,049 r/mur. Eé BogHbIit
pacTBOp MMEET OJIHY U Ty Ke IIOTHOCTH (1,13 r/MJI) py JIBYX Pas3/IHYHBIX
sHaveHuax Kouenrpanuu — 63% u 87%. Kak, umest Tosibko apeomerp (mpu-
6op Jyisl U3MepeHusl IWIOTHOCTU YKUJKOCTEH) U BOAY, PA3JIMYUTD J[BA YTUX
pactBopa’ Kak 10 BalreMy MHEHHIO BBIIVIATUT IPadUK 3aBUCUMOCTH IIJIOT-
HOCTH PACTBOPA YKCYCHOU KHUCJOTBI OT KOHIIEHTDAI[H !

(3adaua npusedera 6 ucrodnotli GoPMYAUPOSKE ¢ HEMOUHBLMU YUCACHHBLMU
danmnvimu. Pasgssacnenue cm. 6 pewenuu.)

8. (10-11) s pacTBOpeHUs! KPEMHUSI UCHOJIb3YIOT CMECh KOHIIEHTPUPOBAH-
Hoit azornoit (HNOg3) u mrasukosoit (HF) kucsor, XoTst KpeMHHIii IpakTy-
YeCKU HEPACTBOPUM HU B OJHON M3 STUX KHUCJIOT, B3SITOH OTIEIBHO.

(1) O6bsicHnTE, KAKYIO POJIb UIPAIOT A30THAS U TIABUKOBAS KUCJIOTHI B
Iporecce pacTBOpenns Kpemuusi. Hanmmmure ypaBHenus peakimit. MoxkHO
JIM 3aMEHUTDH [IABUKOBYIO KHCJIOTY Ha COJISHYIO!

(2) Kakue emié cioco0bl iepeBejieHnsi KDEMHUS B PACTBOD BaM U3BECTHDI?
Hamumure ypaBHeHnsi COOTBETCTBYIOINX PEAKITUIA.

9. (10-11) Hekoropyio opraHu4yecKyIo KICJIOTY Maccoil 18 I moJHOCThIO Heil-
TPAJM30BAJIM €IKIUM HATPOM, IIPH 3TOM IOJIyYHI0Ch 26,8 T HATPUEBOii con.
OnpegennThb, Kakas KUCJI0Ta ObLIa B3STA.

10. (10-11) IIpu cropanuu 1,16 T OPraHUIECKOro COCAMHEHUS ObLIA TIOJIy-
JeHa CMech JBYX BemecTB. llpm mociemoBaTelbHOM MPOIYCKAHUHM STOU
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cMecn gepes Tpy6ku ¢ okcugom dhocdopa(V) 1 cyXumM rUAPOKCUIOM KaJust
Macchl TpyOOK yBemauBaroTcs coorBercTBeHHo Ha 1,08 r m 2,64 r. Oupe-
JIeJTATE MOJIEKYASIPHYIO (DOPMYJIY HMCXOIHOTO COEIWHEHUS, YIUTLIBAsA, TTO
€ro OTHOCHUTEIbHAs MOJIEKyspHas mMacca He mpesocxoauT 90. Mzobpasure
BO3MOYKHDBIE CTPYKTYPHBIE (POPMYJIBI 3TOTO COETNHEHMSI.

Bwmecme ¢ 3adanuem wrorbHUKGM 6b10ABAAUCH CNPABOYHBLE MAMEPUAADL:
mabauya Mendeaeesa, mabauya pacmeopuMoOCUy U AEKMPOTUMULECKUT
PAO HANPANCEHUA MEMANNOG.

Pemtenus 3aJa49 KOHKYpPCa I10 XUMHnunu

1. Oxenzpl — COEQMHEHNsT XUMUYECKUX JIEMEHTOB € KHCJIOPOLOM, B KOTO-
PBIX OH CBSI3aH TOJIBKO € 50JIee JIEKTPOIIOIOKUTEIbHBIMUA aTOMaMu (OIIpe-
JleJienre u3 sHIpKIoneun). Ha nepselil B3MIsi 9T0 OIpeiesIeHIe IPOCToe
U HOHSITHOE, HO Ha CAMOM JieJie KayKJI0e CJIOBO B HEM 3a4eM-HUOY/Ib HY?KHO
(KaK ¥ BO BCSAKOIl SHIMKJIONEIUIECKON CTaThe).

U3 nepednciaeHHBIX B 3a7a4€ COCAMHCHHIl OKCHIOM HE HA3BIBACTCS
ToabKo NagOs (mepokcuy HaTpusi). DTO BEIIECTBO UMEET CTPOEHUE

Na—0O—-0O—-Na

U CONEPXKUT CBA3b KUCJIOPOI—KHUCIOPOI, a 110 OIPEIEICHAI0 KICJIOPOL J0JI-
JKEH OBITh «CBA32H MOALKO C 00JIee 3I€KTPOIOIOMKITEIbHBIME ATOMAMI» .

Bce ocranbubie coeuHeHnsT IBJISIIOTCA OKCUJIAME, ¥ OTHECTH UX K Iepe-
YUCJIEHHBIM B yCJIOBUM KATETOPHSAM MOYKHO CJICLYIONIIM 0OpPa3oM:

Kucaorusie: SOy, COs, CrOgz; coorercrByomue Kucjaorsl HoSOs3,
H2C03 n HQCI‘O4 nJjn H20r207.

OcHoBuble: CaO u CuO; coorsercryromue ocHoBanuss Ca(OH)y
u Cu(OH)s. CuO wunOrma ycaoBHO OTHOCAT K aM(pOTEPHBIM OKCHUJIAM,
IIOCKOJILKY IIPH CILIABJICHUH C IEJ0YaMU OH 00pa3yeT KyIIpaThl:

2NaOH + CuO — NagCuO4 + H50.

AmdoTepHsbrit: Zn0O, coorBercTByONMit aM@OTEPHBIA TUIPOKCH/T
Zn(OH)y (wm HoZnOy «nunkoBag kucjaoras ) obpasyer Kak cosu muaka 11,

50Okcuamu ne HasbiBaiorcs Taxxke: OFy (dpTop 6osee 3/16KTPOOTPUTIATEEH, TeM KHC-
sopon), KO3 (comep:KuT CBA3M KUCIOPOJ—KHUCIOPOJ, a TaKKe UMEET HOHHOE CTPOCHUE),
u 1. n. Ho, nanpumep, NoOs5 OKCHIIOM CYMUTAETCSI, HECMOTPSI HA B3aMMOJIEHCTBUE MHOIO-
YHCJIEHHBIX @TOMOB KHCJIOPOZA B 9TOIM MOJIEKyJe MeXKAy coboil. B moboM cityuae okcuabt
ObLIM TaK Ha3BaHbl (MJIM He HAa3BAHBI) B OCHOBHOM IIO UX CBOWCTBAM, 3a0JIFO JIO TOTO,
KaK CTaJI0 U3BECTHO UX CTPOEHUE.
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mampumep ZnSQOy, Tak W COJIM JAPYTUX METAJIJIOB — I[MHKATHI, HAIIPUMED
NaQZnOz.

Hecomneobpasyromtuii: CO.

Peaknuu mexxiy sTmMEU CcoeMHEHWSIMH BO3MOYKHBI, [IPUBEIEM JIAIIb
HECKOJIBKO BapUAHTOB:

Zn0 + Ca0O = CaZnO,

SOs + ZnO = ZnSO3

CuO + COy = CuCO3
CuO + CrO3 = CuCrOy4

Ho nmaio numers B Buy, 4To0 9TH peakimn 6e3 yuacTus BoAbl (T. €. B TBEPIOIl
aze mwIn reTeporeHHble) WIYT OUYEHD IIOXO, & B PACTBOPE OKCHIBI IIPEBPa-
IAIOTCS B THIPOKCHUIBI U MOHBI, KOTOPhIE B3ANMOIENCTBYIOT MEXKTy COOOIA.
ITosTomy mIpuBeIEHHBIE BBIIE PEAKINH SBJISIIOTCST CKOpee (DOPMAaTbHOCTBIO.

2. Yrobb! permThb 3872y, MbI JOJIZKHBI PACCMOTPETH MACCOBBIE OTHOIICHUS
9JIEMEHTOB B OKCHJE ypaHa. 1aK KakK OKCHI — yPAHOBas CMOJIKA — HMEET
dopmyny UsOg, To mpu aromHoil Macce ypaHa, paBoi#t 240, 3TOT OKCH/I
comepxkut 240 -3 =720 a. e. M. ypaHa Ha 8 aTOMOB KHUCJIOPOIa. ¥ UE6HbIE
Beprienmyc u ApMcTpOHT 3HAJIM MACCOBOE COOTHOIIIEHNE YPaHa U KUCJIOPOJIA
B YPAHOBO# CMOJIKE, BOIIPOC 3aKJIIOYAJICH TOJIBKO B TOM, KAKOMY KOJIMIECTBY
aTOMOB ypaHa OHO COOTBETCTBYET.

Bepuesnyc cuurasn arommyio maccy ypana pasmoit 120. Urobbr mosry-
auTh 720 a. e. M. ypaHa, B 3ToM ciydae ero mHyxkuo 720 : 120 = 6 aTomMoB.
ATOMOB KHCJIOPOJa TO-TIPEXKHEMY OCTaETCSI CTOJIBKO 2Ke. TakuM obpaszom,
dopmyra okcuna UgOg. Tak Kak m3BecTHa He aOCOTIOTHAS MACCa dJIEMEH-
TOB B COEJIMHEHUU, a TOJIBKO WX coOoTHOIIeHue, To dopmysra UzOy Takxke
SABJISETCs IPABUILHBIM OTBETOM.

TouHo Tak K€ MOXKHO OIpEeaeuTh (POPMYyIy, KOTOpas JIOJKHA ObLIa
nostyunthess y Apmcrponra. Ilpu aromuoil Mmacce ypana 180 uucso ero aro-
moB coctaBut 720 : 180 = 4. ITosyuaem oxkcug UyOg. Tlo Toit ke npuunne
KOJIMYECTBA ATOMOB MOXKHO «COKDPATHUTB», COXPAHUB WX COOTHOIIEHUE, TO
ectb UsOy4 m UO2 Takzke SIBIASIOTCS MPABUIHLHBIMEA OTBETAMHU.

[Ipupo/ Bt ypaH B OCHOBHOM TIpejicTaB/ien uzotornom 238U (99,2739%),
Tak 4YTO Oojiee MpaBUIbHOE 3HAYEHME aTOMHON Macchl ypaHa — 238, a He
240. OHAKO B OIUCHIBAEMOE B 3aJia4e BpeMsl He OBbLJIO0 BO3MOYKHOCTEH Jijist
9KCIIEPUMEHTAJIBHOIO OOHAPYKEHUsI TAKOTO PACXOXK ICHMUS.

3. Ilpusenéunas B 3aJaUe NEMOYKa COOTBETCTBYET 00pa3oBaHuio okcuaa B
(merast A + kucsopon), ero npespamenuio B xsopui I' (okeus 4 cossinas
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KHCJIOTA), 3aTeM B ruapokcus J, (xmopui + ruapoKen HATpus), a 3aTeM
CHOBa B OKcujl (IPOKaJIMBaHUe).

Ocraérca y3HaTh, 0 KAKOM KOHKPETHO METaJIe UIAET Pedb.

Ham mssectno, uro okcup comepxkut 60% MeTasula M COOTBETCTBEHHO
40% kucnoposa.

IIpeamonoxkum Jjist HagYaJIa, 9TO CTEEeHbL OKUCIEHUs MeTaJLia +1, Torma
dopmyna okenma AxO, a Mmostekygpaaga Macca (2a + 16), rae a — aTomuast
Macca MeTaJLIa.

2a
MaccoBas momg MeTa/Ia B OKCHJIE COCTaBJISET 2116 100 = 60 (uo
a
yesoBuo). OTciona HaXomuM @ = 12, TaKOro MeTaJIjla HeT.

Eciu crenens okucienus merajia +2, 1o dpopmyna okcuga AO, a ypas-
HEHWE COJEPXKUT BequduHy a BMmecTo 2a. Orciona a = 24, Takoil MeTayl1
€CTb, U 3TO MarHui.

IIpu crenenn okucaeHus: MeTasuia +3 1 +4 aHAJOTUTHO MOy IaeM aTOM-
Hble Macchl 36 u 48. B mepBoM ciydyae Takoro MeTaJuia HET, & BO BTOPOM
nogxomut Ti(4+).

Takum obpazom:

A=Mg, B=03 B=DMgO, T =DMgCly,, HO=Mg(OH)s;
2Mg + O2 = 2MgO
MgO + 2HCI = MgCl, + HoO
MgCl;y + 2NaOH = Mg(OH)3 + 2NaCl
Mg(OH), = MgO + H,0
Tutan Bpsij JU MOXKHO CUYATATh BTOPBIM pellleHneM 33]a49H, TaK KaK

IIpU OKHCJIEHUU THUTaH IIOKPbIBACTCHA OKCI/I,HHOfI H.HéHKOIZ, a IIepeBecTu ero B
OKCH/I ITOJTHOCTBIO MMPAKTUYIE€CKU HEBO3MOXKHO.

4. 3anuimeM peaknuu, MPOTEKAONNE B cTakaHInKax. [1pu B3anmozeiictBun
¢ pa30aBJIEHHON CEPHOIT KUCJIOTOMN »Kee30 OKUCIAETCS 10 CTEIEHN OKHUCIe-
HUS +2

Fe + H,SO4 — FeSO4 + HoT

2A1 4 3H5SO4 — Alx(SO4)3 + 3Ha T

ITockoIbKy MacChl KyCOYKOB METAJUIOB OJMHAKOBBI, PABHOBECHE HADY-
[IUTCA TOJIBKO U3-3a TOTO, YTO BBIJEINTCS PA3HOE KOJIUIECTBO BOJIODOJIA.
ITycts m(Fe) = m(Al) = m, Torma

V(HQ)Fe = V<Fe) m(Hz)Fe = %m(Fe) — %
v(Hz)ar = %WAI) m(Hz)ar = g - %m(Al) = %
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B peaxnuu ¢ aroMuHEEM BBIJIEINIOCH OOJIBITIE BOJIOPO/IA, Y€M B PEAKITHH C
xKesie30M. [loaToMy mociie mpoTeKaHus peakInuii CTAKAHIUK € aJIOMUHAEM
OKazyKeTCd Jierde CTaKaHINKa C YKEJIE30M.

4. 3anumeM peakIuu, IPOTeKamIue B cTaKaHduKax. 1Ipu B3auMoeiicTBuu
C pa36aBJIeHHOI7I CepHOﬁ KHCJOTOI 2KeJ1e30 OKUCJISIETCH JIO0 CTEIIEHU OKHCJIe-
HUS +2

Fe + H,SO4, — FeSO4 + HaT

2A1 + 3H,SO4 — AIQ(SO4)3 + 3HoT
ITockoIbKY Macchl KyCOYKOB METaJLIOB OAMHAKOBDLI, PABHOBECHE HAPY-

[IUTCA TOJIBKO U3-3a TOTO, YTO BBIJEIUTCS PA3HOE KOJIUIECTBO BOIODPOA.
ITycte m(Fe) = m(Al) = m, rorma

V<H2)Fe = V<Fe) m(HQ)Fe = %m(Fe) — 277;
v(Hz)ar = g”(Al) m(Hz)ar = g - %m(Al) = %

B peaxnuu ¢ aroMuHEEM BBIIEINIOCH OOJIBIIIE BOIOPO/Ia, €M B PEAKITHH C
xKesie30M. [losToMy mociie TpoTeKaHus PeakInii CTAKAHIUK C aJIOMUHUAEM
OKazKeTCs JIerde CTaKaHINKa, C YKEJIE30M.

5. Io ycioBUIO IPOILIa CJIeIyIoast PeaKIust:
2C0O + 0Oy — 2CO3,

TO €CTh O0DBEM CMeCH YMEHDBIHUJICA Ha 00bEM KHUCIOPOIa, KOTOPDIN YIITET Ha
okucyenne, 250 — 180 = 70 mu1. Eciau B peaknuio Berynuiao 70 M KUCTIO-
po/ia, TO, KaK BUJHO U3 ypaBHEHUsI, IpopearuposaJjo Biasoe 6osbine CO, To
ecthb 140 mur.

Tak xak mo ycmoBuio CO BCTynmmi B pPEAKIUWIO IMOJHOCTHIO, & KHC-
Jiopogi, ObT B u30bITKe, TO ucxofHass cmech cocrouT u3 140 mur CO wm
250 — 140 = 110 vt Og. C rujgpokcnioM HAaTpusi OyJIeT PearnpoBaTh MMOJIy-
geHHblil B xone peakimuu CQOs, ero o6bém cocrasisier 140 mii, T. e. ero

0,14
KOJIMYECTBO COCTABJISIET ot 0,00625 MouIb.
22,4 MoJib /a1
0,25
PactBop comep:xur ——— = 0,00625 MOJIb THIPOKCHIA HATPHUSI.
40 r/moin

IlockonbKy OKCHI U TMAPOKCHJI pearupyior B cooTHomreHuu 1 : 1, mosy-
YUTCS KUCJIAS COJIb:

NaOH 4 COy — NaHCOs3
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6. (1) Pacreoperne Al(OH)3 B BOIHOM PacTBOpE IMIPOKCHA HATPUsSI 00y~
CJIOBJIEHO ero aM(OTEepPHbIMU CBONCTBAMU, OH B3AWMOIENCTBYET IO THUILY
KHCJIOTHI ¢ 00pa30BaHueM T'HIPOKCOKOMILICKCA!

Al(OH)s + 3NaOH = Nag[Al(OH)g]

T'uapoken; allOMUHAS HE PACTBOPSIETCA B PACTBOPE aMMUAKa, TaK Kak,
BO-TIEPBBIX, OCHOBHOCTH TAKOT'O PACTBOPa HEJOCTATOYTHA I PEaKIIuu, aHa-
soruanoi peaknmu ¢ NaOH, a BO-BTOPBIX, KOMILIEKC AJIOMUHUS C AMMUA-
KOM He 0bpasyeTcs.

(2) C BogubiM pacrBopom ammuaka Cu(OH)s BzaumomeficTByer ¢ o6pa-
30BaHUEM PACTBOPUMOTO TEMHO-CHHETO aMMHUAMHOTO KOMILJIEKCA MEJI:

CU(OH)Q + 4NH3 = [CU(NH3)4](OH)2

B pacrBope ruuppokcmia HaTpus THAPOKCHI MeJd He PaCTBOPSIETCS,
TaK KaK IPOSIBJISIET MTPE¥KJE€ BCETO OCHOBHBIE CBOWCTBA U B3aMMOJIEHCTBYET
TOJIBKO C KUCJOTAMHE, & HE ¢ OCHOBAHUSIMH.

Peaknus Cu(OH)s co miesiounio BCE yKe MOXKET MITH, HO TOJILKO C KOH-
[EHTPUPOBAHHBIMU PACTBOPAMU IIEJI0Uell, IIPY HAIPEBAHUHN U B HEOOJIBION
creniern. ITpu sTom obpasyrorest kynparsl Nag[Cu(OH)y).

(3) B ciy4ae ruspoKcuia IMUHKA BO3MOXKHBI 00€ YIIOMSIHYTbIE PEAKIUH.
Bo-mtepBoIx, 310 aM@OTEPHBIT THIPOKCHT;:

Zn(OH)s + 2NaOH = Nay[Zn(OH) ]
Bo-BTOpBIX, HOH IMHKa 06pa3yeT PaCTBOPUMBIHA KOMILIEKC ¢ AaMMHAKOM
ZH(OH)2 + 4NH3 = [ZH(NH3)4](OH)2

(4) Mg(OH)2 He pacTBOpsieTcsi HU B BOJHOM DACTBOpE aMMUaKa, HU B
pacTBOpE THAPOKCHUIA HATPHsI, HO PACTBOPSIETCA B PACTBOPE XJIOPUIA aMMO-
HU.

Tuapokcn Maraust He IposBJAeT aM(OTEPHBIX CBONCTB, a TaKKe He
o0pasyer aMMHUAYHOIO KOMILJIEKCA.

PacTBOp XJ10pH/Ia aMMOHUS UMEET KUC/IYIO CPEY BCIEICTBUAE MMIPOJIN3a

NHJ + H,O = NH,OH + H*
FI/I;LpOKCI/IJ:L Maramns pacTBOPAETCA B KHCJI0TaX

Mg(OH), + 2HT = Mgt + 2H,0
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B mostekyiisiproit popme

Mg(OH)Q + 2NH,4Cl = MgCl; 4+ 2H>0 + 2NH3

7. Ilo HemoCMOTDPY KIOpH W MCTOPUYIECKUM IMPUIUHAM B YCJOBUU 3312491
ObLIN IPUBEIEHBI HEBEPHDBIE YNCJIOBbIE 3HAYUEHNUSI CIIPABOYHBIX JTAHHBIX. Jlj1st
penieHus )IaHHOfI KadeCcTBEHHOMI 3a/la4 TOYHbIC 3Ha4YCeHUdA HE YHCJIOBbLIC
Bazkubl. OHu, Hampumep Mo ObITh Takumu: npu Temieparype 20 °C
BOJIHBII PACTBOP YKCYCHON KUCJIOTBI UMEET IJI0THOCTD 1,065 /M1 ipu KOH-
nenrpanusx 61,4% u 91,2%, MIOTHOCTD YMCTON YKCYCHON KUCIOTHI TP STOR
remmeparype 1,0497 r/mi. CooTBeTCTBEHHO, CJIE/lyeT Pa3JIMUUTh PACTBOPDI
KHUCJIOTHI ¢ KounentpamusaMu 61,4% u 91,2%.

3aBUCUMOCTD IIJIOTHOCTH PACTBOPA OT KOHIIEHTPAIMH YACTO MOYKET OBITh
OYeHb CJIOXKHOI. B ciryuae yKCycHOI KHCJIOTHI IPH MOBBIIIEHNN KOHIIEHTPA~
UM PaCcTBOPa IMJIOTHOCTH PACTET U JIOCTHTAET MakcuMmyma B obmactn 77%,
IIPA 9TOM MOJIEKYJIbI BOJBI M KHCJIOTHI OOPA3yIOT IPHU IIOMOIIU BOIOPOJ-
HBIX CBA3eil CIOKHBIE HPOCTPAHCTBEHHBIE CTPYKTYphIC. Ilpu JanbHeiimem
VBEJIUYIEHUN KOHIEHTPAIMN KHUCJIOTHI U YMEHBITIEHUN COJIEPKAHUS BOJIBI B
pacTBope 00pa3yioTcs BCE MeHee U MeHee KOMITAKTHBIE CTPYKTYPBI, UTO IIPHU-
BOIUT K CHUKEHUIO TIJIOTHOCTU KUCJIOTHI.

Tlonb3ysich maHHBIMU B YCJIOBUU 3HAYEHUSIMH [LJIOTHOCTH IS JBYX KOH-
IEHTPAIUil pacTBOpa M [JIsi YUCTON KHCJIOTHI, a TaKKe BCIIOMHUHAsI, UTO
IUIOTHOCTH IMCTOH BOzBI pasHa 1 r/ma (tounee, 0,9982 r/mur npu 20 °C),
MOKHO TIOCTPOUTDH IMPUOJINKEHHYIO 3aBUCUMOCTD IIJIOTHOCTH OT KOHI[EHTDPAa-
Uy Kak pa3 Takoro tuna. (Mbl xke BMecTo npubamzkEHHOro rpaduka s
CIIDABKY IIPUBEJEM TOUHBIIA. )

Wcnonp3ys rpaduk, MOXKHO NPEJIOKATH METOJ, KaK Pa3JIMIATh Pac-
TBOPBI YKCYCHOH KHCJIOTHI PA3HO¥ KOHIIEHTPAIINU, UMEIOIINE OIMHAKOBYIO
IJIOTHOCTB: €CJIM IIPUJIUTH K 3TUM PACTBOPaM HeOOJIBIIIOe KOJIMYECTBO BOJBI,
TO B OJIHOM CJIydae INIOTHOCTb OyJeT PacTH, a B JPYIOM — YMEHBIIATHCS.
Hampumep, B KaxKIbIii pacTBOp MOXKHO J100aBUTH BOALI B KosamdecTBe 0,1
MacChl pPacTBOpa. 1orga MbI IOJYYUM KOHIIEHTPAIUU, COOTBETCTBEHHO,
61,4%/1,1 = 55,81% u 91,2%/1,1 ~ 82,90%. Ilpm sTOM pasHHIA ILIOTHO-
cTell pacTBOPOB yzKe OyJIeT 3aMETHON, HO MBI €IE He <IIEPECKOYNM» HYepe3
MaKCUMYM, pa30aBiss pacTBOP C OOJIbINENl KOHIIEHTpAIINE.

606parure BHUMAaHUE, YTO TPU PABHOM KOJHYECTBE MOJIEKYJ BOJIBI M KHCJIOTHI B Pac-
TBOpE KOHIIEHTPalllusl pacTBOPa paBHa KaK pa3
M(CH3COOH)/(M(CH3COOH) + M (H20)) = 60/(60 + 18) ~ 0,769 ~ 77%.
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B upunnune, 3agady MOXKHO pemuTh u Gojiee cTporo («mareMarude-
CKU» ), HE JI0Bepsisl MHTYUTUBHBIM IIPEJIIIOIOXKEHUAM O JOCTATOYHO IPOCTOM
dopme rpaduka ¢ oxpuM MakcuMyMoM. (A BADYD 9Ta 3aBUCUMOCTH CyIIe-
cTBeHHO Gostee cioxkHas?) Hanpumep, MOXKHO IOCTENEHHO pa30aBisaTh 0ba
pacTBOpa BOJIOI U OIPEJIe/INTh 3aBUCUMOCTD IIJIOTHOCTU OT KOHIIEHTPAIUH,
mpeamoaras Ipyu pacdyére KOHICHTPAIWii pa3daBJIeHHBIX PacTBOPOB 00a
BO3MOXKHBIX BapUaHTa COOTBETCTBHUS PACTBOPOB U MX HAYAJBHBIX KOHIIEH-
rparumit. IIpu BeiGOpe BepHOro BapuanTa (U3 JABYX BO3MOXKHBIX) STH 3aBUCH-
MOCTH IIpHU KOHIEHTpanuax menee 61,4%, oueBuaHO, JOMXKHBI COBIACTD.

8. B 0OBIYHBIX YyCIOBHUSX KPEMHHUII HE PACTBOPSIETCSI HU B COJISTHON MJid Cep-
HOH, HA B a30THOU KUCJIOTE.

Bynyam cuabHBIM OKHCIHTENIEM, a30THAsST KUCJIOTA OKHUCJISET KPEeMHUI
10 00pa30BaHUA JIUOKCHUIA.

35i + 4HNO3 = 35102 + 4NO + 2H,0

Jlmokcu, KpeMHUsI SIBJISIETCST MHEPTHBIM COEIMHEHUEM U HEPACTBOPUM
B BOJle W B KHUCJIOTaX. boJjiee TOro, B caMOM Hadajie OKUCJIEHWS KPEMHUIA
ITOKPBIBAETCS OKCHUIHOM IUIEHKON W IIPOIECC OCTAHABJIMBAETCS. 31€Ch U
[TOMOTAET ILIABUKOBasi KUCJIOTa, KoTopas B3anmozeictsyer ¢ SiOs, o6pasyst
sieTyunit propus KpeMHus Ju60 (B ZaHHOM Ciiydae, Ipu U3ObITKE ILJIABUKO-
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BOM KHUCJIOTBI) KOMILIEKCHYIO COJIb:

SiO9 + 4HF = SiF4 + 2H,0
SiO2 + 6HF = H,SiFg + 2H,0

II;1aBUKOBYIO KHCJIOTY B JJAHHOM CJIydae HeJIb3s 3aMEHUTH Ha COJISTHYIO, TaK
KaK JJIsl COITHON KHUCJIOTHI TaKasl PeaKIns HEBO3MOXKHA.

W3 apyrux cnocoboB mepeBoa KPEMHUS B PACTBOD CAMBIM PaCIPOCTPA-
HEHHBIM SIBJISIETCSI €T0 B3aNMOJIEHCTBIE ¢ KOHIIEHTPUPOBAHHBIM PaCTBOPOM
IEJIOYN IIPU HATPEBAHUU C 00Pa30BaHUEM PACTBOPUMOI'O CHJIMKATA U C BbIJE-
JIEHHEM BOJIOPO/Ia, KOTOPHII B 3TOI peaKINN BOCCTAHABIMBAETCS:

Si+ 2NaOH + HoO = NaySiOs + 2H,

9. Tak kak opranudeckas (KapOOHOBasI) KUCJIOTA COIEPXKUT B CBOEH MOJIe-
KyJIe KapOOKCHIbHYIO TpyiLy, obo3nadnm Kuciaory kak RCOOH, npesmnona-
ras TaKuM O6Pa30M, YTO OHA OJHOOCHOBHAS.

SBanurreM ypaBHEHNE PEAKIINU HEHTPATH3AINN:

RCOOH + NaOH = RCOONa + H,O

Mounekynsapnast Mmacca KuCJIOTbl My =17+ 12+ 16 + 16 + 1 = r 4 45,
Ijie T — MOJIEKYyJIsIpHas Macca octarka R.

Mounekynspuas macca comu M. =1+ 12+ 16 + 16 + 23 = r 4 67.
Taxum obpasoM (r + 45) r kucsorsr 06pasyior (r 4+ 67) r conn.

Ilo ycnoBuio 18 r KucioTh maoT 26,8 T comn.

CocTaBuM IPOIOPITHIO:

r+45 18

rm_ 22 —0.
467 268 oA T

VY Hac MOJIyYMIOCh, 9TO KUCJIOTa BOOOINE HE COMEPKHUT OPraHUIECKOro
pajuKaga U mpeacTaBiseT coboil OTIeNbHYI0 KapOOKCUIbHYIO rpymmy. Ha
NEPBBIA B3I, 9T0 HEeBO3MOXKHO. OJIHAKO TeNepb CTOUT BCIIOMHHUTD, UTO
oboznaunB kucsiory Kak RCOOH, Mbl IpenosioxKmim, 9To OHA OJTHOOCHOB-
Hast. A 9T0 He 00s13aTELHO TaK.

O/ IHOOCHOBHON KUCJIOTHI, yIOBJIETBOPSIONIEH YCAOBUIO 33/1a49U, HE CYIIIe-
ctByeT. TeMm He MeHee CYIeCTBYeT IBYXOCHOBHASI KUCJIOTa, KOTOpas IefCTBI-
TEJILHO COIEPKUT TOJBKO KapOOKCUIbHBIE TPYIIIILI, U IPH €€ HeHTPaIn3aIun
aTOM BOJIOPOJIa B 06EUX I'PYIIAX 3aMEIIAeTCsl Ha, aTOM HATPUS.

9o masenesas kuciaora (COOH)s (nau HoCy0y).
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10. IIpy mosTHOM CropaHWM OPraHUYECKUX BEINEeCTB, HEe COJEpKaIUuX 3Jie-
mentoB kpome C, H, O, obpasyrorcs Boma u yryekucbiii ra3. Oxcup doc-
dopa BIISIETCS OCYIIUTEIEM, TO €CTh MOIJIOMIAET BOJY, THIPOKCH]T KAJIHsT
CBSI3BIBAET YIJIEKUCbIN ra3. Takmm oO6pa3omM, Macchl TPYOOK YBETUIUINCH
HA& MacChl COOTBETCTBYIONIUX MPOIYKTOB cropanns. OTcioga MOXKHO HANTH
komyectBa HoO u COs, ux obpaszosaiaoch 1mo 0,06 Moab. 3HAYUT, B UCXOJI-
HOM BerecTBe 66110 0,06 MoJsib aToMOB yriiepona u 0,12 MOJIb ATOMOB BOJIO-
poza.

IIycts dbopmyna ucxoauoro coemuuennst C, Hap, O, . Pacemorpum pasmbre
3HAYEHUS N.

Ecin n =1, To moasipaasi macca semecrsa 1,16/0,06 = 19,3 r/mosb,
9ero He MOXKET ObITb.

Eciu n = 2, To macca coepunenusi 1,16/(0,06/2) = 38,6 r/monb, dero
Tak>Ke ObITh HE MOXKET.

Ecim n =3, to macca coemunenus 1,16/(0,06/3) = 58 r/moib, Torma
m =1, 1. e. dopmyna coemunenust C3HgO (mpu 66s1bmux 3HAMEHUSIX 1 MO0
[TOJTyYaeTcs Hellesiasi OTHOCUTE/IbHAsT MOJIEKYJISIPHAsT MAacca BeIlecTBa, JIMOo
oua npesocxomut 90).

DTO coeMHEHE MOYXKET UMETh CJIEIYIONINEe CTPYKTYPHI:

1) OH

CH
7 N/
CH, CH,

2) CH CH,
7\ /
CH, O

3) CH OH
CHj CH
B peasmbaOCTH 3TO COeMHEHNE HE CYIIECTBYeT TaK KaK OYeHb OBICTPO IIpe-
BpalljaeTcsd B COOTBETCTBYIONIUI aJIbJIern1;
CH, 0)

SN/
CH; CH
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1) OH
¢
N\
CHj CH,

B sToMm cirydae Tak 2Ke 3alucarb 3Ty CTPYKTYPHYIO (DOPMYJIy MOYKHO JIAIIb
dbopMaIbHO, B PEAJIBHOCTH CYIIECTBYET TOJIBKO COOTBETCTBYIOIIUI KETOH:

0
f
C

\
CH; CHj

Kpome Toro, 3toit 6pyTTO-hopMysIE COOTBETCTBYIOT CJIEIYIONINE IIHK M-
qecKue COeJUHEeHUA:

5) CH, 6) CH, 7) CH,—CH,

| |
CH—OH O——CH,

CHa CH—OH CHa

Kpurepun o1ieHOK M Harpak/ieHusi

Kazxkas 3a1aua onenuBasiach B 6ajuiax 1o CJIeLyoNuM KpUTepusM (B 3aBU-
CHMOCTH OT IIOJIHOTBI PEIlleHHs] U KJIacca, B KOTOPOM YUYHUTCs IIKOJbHUK ).
3agaua 1.

VYkazanue Ha nepokcny — 2 6asuia (ecsiu npocTo ykasaso, 9ro NagOo
He okcug — 1 Gasun).

Tumer okcuaoB — MakcuMyM 3 GaJiia.

Peakrnuu: 4 mpaBuibHBIX peakinn — 3 GaJijia.

Bcero 2 + 3 + 3 = 8 6ajioB jyig < 8 Kjacca.

Ja 9 xknacca: 14 2 + 2 = 5 6asnos (1 6asur 3a nepoken, j10 2 6aIoB
3a TUIIBI OKCUJIOB, 70 2 0aJUIOB 32 PEaKIUH).

Hst 10-11 knaccoB 0+ 1+ 1 = 2 6anna.

3amaua 2.
Bepremmyc: UgOg nmm U3zOy.
Apwmcrponr: UsOg mwmm UOgy mim UsOg.
< 8 kiace: 2 + 2 = 4 6asuia (3a 1060l TPaBUILHBIA BAPUAHT).
9-11 xmacc: 2 6aJj1Ia BCETO.
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3agaua 3.
Pacuér, onpenenrenne marans — 2 6aJjiia, tutana — +1 6aJsr.
Ilemouka peakimiit MeTaLI—OKCHI—COJIb—TUIPOKCHI—OKCHI — 4 bajiia
(c Mmarauem).
AHaJjioru4HbIE PEaKIUU C TUTAHOM JIMOO IOsSICHEHUE, TI0YeMy OH He II0j-
XoauT — + 2 6aJjIa.
Beero 2+ 1444 2 =9 6ajuios (13 HUX 3a Marauii 2 + 4 = 6).
Peaknuu ¢ marnuem, Ho 6e3 pacuéra — 4 6asma (< 9 kiacc).
Peaknuu npaBuiibHbIe, HO ¢ JAPYIUM MeTa/ioM — 3 Gasuia (< 9 kiacc).
10-11 xmace: 1+ 1+ 2+ 1 = 5 6asmoB.
(Peaknuu ¢ qpyrum MetassoM: 1 6aswr.)

3amaua 4.
Peakmun — 1 6asi.
Pacuér nnmm kavecTBenHOE TIOsicHeHne O6e3 pacuéra — 5 6aJIIOB.
Bcero 6 6asios.
11 xmacc — Bcero 4 6aJij1a, OTJIEJIFHO PeaKIuu He OIEeHUBAIOTCS.

3amaua 5.

(1) Orser: 140 Mot CO u 110 mur kucsiopona. Pacaér n orser 4 Gasia.

(2) Juokcuy yraepoga u NaOH npucyTcTBYIOT B MOJISIDHOM COOTHOIIIE-
Hun crporo 1:1 — oboux mo 0,00625 mosb. Ilosromy mosmyunres Kucsias
coinb NaHCO3. (3 6asna.)

Bceero 4 + 3 = 7 6asi0B.

11 xmrace 3 + 2 = 5 6aJsIoB.

3agaua 6.

ITo kaxkpomy myHKTYy 4 6aJjia Ipyu HAJUYANA PEAKIINU PACTBOPEHUs U
[TOSICHEHUSI 110 OTCYTCTBUIO PACTBOPEHUSI.

Bcero 10 16 6as10B.

g 11 knacca — mo 3 6aswta, Becero ;10 12 6aJ1y10B.

3agaua 7.
TI'paduk momkeH TpoXoanTh Uepe3 MAaKCHUMyM, B HyJe JOJKHA OBITh
wiotHocTh BOgbl (A 1 v/mit), a B 100% — IUIOTHOCTH YHMCTOH KHCJIOTHL

[Tpub3rTeabHOE PACTIONIOKEHNE U BBICOTA MAKCUMYMa IUIOTHOCTH OIIpe-
JIEJISIFOTCS. TTIOCTPOCHUEM TIIABHON JIMHUY 10 I€TBIPEM yKA3AHHBIM TOYKAM
(2 6anua).

Crocob pa3imyanTh JiBa pacTBopa 3 GaJsiia.

Bcero 5 Gasnos. (11 kiacc — 10 xKe camoe).

3amaua 8.
(1) Oxkuciienue u pacrsopenue SiOs. Ilpu Hammuuu ypaBHenuit peakiuii
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U TIOSICHEHMST POJIA KaKJI0# U3 KUCJIOT: 6 6asIoB.
(2) 3 Bamna 3a crocob.

3agaua 9.

Pacuér, npupogsiuit K maseeBoil Kucjore: 8 6aJ1JI0B.

Ecnu B oTBeTe MypaBbUHAS KHCJIOTA U CIIEJIAHO IIPEIIIOJIOKEHIE, TOIEMY
nudpbl Ha eJIUHUIY HE CXOUATC (XOTs Obl 9TO 9TO MOIPEITHOCTH BLIYUCIe-
Huit) — 4 Gasa.

IIpocTo mypaBbuHast KucjaoTa 06€3 MossCHeHUH — 2 OaJiia.

3agaua 10.
(1) Pacuér, upusonsumii k C3HgO — 6 Gasios.
(2) Bce uzomepst 6 6asios.

IIpu marpazkaeHnn y9uThIBAJIACh CyMMa OAJIIOB 110 BCEM 33JaHUAM U
KJIaCC, B KOTOPOM YYHUTCs IIKOJbHUK. VITOroBbie oneHku «v» (rpaMora 3a
YCIIENITHOE BBICTYIUIEHNE Ha KOHKYPCE IO XUMUK) U <«e» (6ajur MHOroGOpbst )
CTABWJINCH B COOTBETCTBUU CO CJIEIYIONIUMU KPUTEPUIMU:

’ KJ1acc ‘ CyMMa 6aJLIoB IJId «e» ‘ CyMMa 6aJLIoB I «V>» ‘

<5 >1 > 2
6 > 1 >4
7 > 2 >4
8 >3 >5
9 >4 >9
10 >5 >10
11 >5 >10

(KosimuecTBo peIIEHHBIX 3a7ad B KPUTEPUIX HATDAXKJIEHUS OTIEJIBHO He
VUIUTBIBAETCS, TAK KaK KPUTEPHUH 10 CyMMe OaJIjIOB COIJIACYIOTCS C KOJIMUe-
CTBOM 3a/1a4, KOTOPOE IIPe/Iarajioch PElIUTh B 3aaHUN. )

Crarucruka

[IpuBoauM CTATHCTHKY PEIIaeMOCTH 3aJad KOHKYypcCa 10 XUMuu. B mnpuse-
JIEHHOI CTATUCTUKE YITEHBI Bce pabOThI [0 XUMUH, CAAHHBIE IITKOJIbHUKAMEI
B MockoBckoM peruore (B ToMm gucse u abeonoTao nysesbie). [IkonbHUKY,
HE ¢JaBInre paboT M0 XUMUM, B 3TON CTATHUCTUKE HE YITEHBI.
TpaJuIIOHHO OJIUMITMA/THBIE 337891 110 XUMAY (B OTJINYME, HAIIPUMED,
OT MaTeMaTHKH) 9allle BCEro HOCAT <OIMCATENbHBIH» XapaKkTep: Dellaro-
meMy TaKyl 3ajady HYXKHO JIOraJaThCd O HECKOJBbKHUX KJIFOUEBBIX «XUMU-
YECKUX» UJIESIX, BBICTPOUTH U3 HUX <IEMOYKY», BHIIOJHUTH OKOHYATEIHLHBIE
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YUCJIOBBIE PACUIETHI U MOJYIUTH OTBET. VHOTIa yC/IOBUE 3a/1a49U MIPSIMO CTa-
BUTCS TAKMM OOpPA30M: COCTABHUTBH <«IEIOUYKY» PEaKIUil, MepednucjinTh 30-
MEpBI ¥ T. II. Pellienne Takux 3a/IaHuii eCTeCTBEHHO OLEHUBATD B OaJuiax (cM.
KPUTEPUU OIEHOK ), CTATUCTUKA B 9TOM CJlydae HeCET B cebe CylIeCTBEeHHYIO
JIOTIOJTHATEIbHYIO WH(MOPMAITUIO 1T0 BHICTABJIEHHBIM OaJIIaM.

CBesleHIS O KOJMUYIECTBE TIKOJHHUKOB TIO KJIACCAM, TTOJYIHUBIIUX T'pa-
MOTY [O XUMUH («V»), HOJIYYMBIIMX OaJllI MHOro0Opbs («e»), a TakkKe
O6IHeI\’I KOJIn4YeCTBE yqaCTHI/IKOB KOHKpr& I10 XM (C;LaHHbIX pa60T).

’Knacc\1\2\3\4\5\6\7\ 8\ 9\10\11\Bcer0‘
Beero [0|0]0|2(8(19|81]|356 639|375 |207 | 1687
«e» 0/0|0|0O|1| 4|16| 56| 118 | 64| 38 297
«V» 0/0|0|0|3| 5| 7| 31| 51| 54| 53 204

Caenennst 0 pacrpeneaeHnn 6ajIoB Mo 33 JaHISIM.

OLeHKN «—» y4TeHbl TOJILKO 3a 3aIadnM cBoero Kijacca. Ouenku «0»
YUTEHBI TOJIBKO 32 33891 CBOEr0 U MJIAJIIINX KjaccoB. OcTajibHbIE ONEHKH
(> 1) yureHsl BO BCex Ciydasx.

Bamxanr Howmepa 3amamnmii
1] 2] 3] 4] 5] 6] 7] 8] 9] 10
— [ 181[211] 763 [ 600 [ 1118 | 763 [ 869 [ 446 | 423 | 471
0] 158|111 | 117 [ 372 184 139| 76[ 81| 86| 46
1] 365 72 42| 255 39 28| 21| 19| 11] 20
2206 [138] 29| 60 6] 28] 14] 17[ 35] 8
3] 53] 3] 61| 42 4] 16| 18] 4] 5[ 3
4] 34 59| 30 32| 23] 27 15| 14| 13| 1
50 17 16 23] 12 12 19] 4] o] 1
6 1 13 46 1] 19 7] 4] 1
7 1 1 6 6] 1] 5
8 1 0 4 3] 30] 13
9 0 1 9 6
10 5 1 10
11 3 1 0
12 3 1 2
13 0 0
14 1 0
15 0 0
16 0
| Bcero [ 1017 [ 594 [ 1072 [ 1430 | 1395 | 1055 [ 1032 [ 613 | 608 | 587 |
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CBB,HGHI/IH O pacupeaejJeHnu CyMMbl 0AaJIJIOB TI0 KJIacCaM.

Cymma Knaccer Bcero
1\2\3\4\ 5\ 6\ 7\ 8\ 9\ 10\11
0 4| 10 46 | 186 | 161 76 | 33 518
1 elele|lel|el 12 38 | 134 82| 29 297
2 v|v2 3|leld 45| 114 | 44| 27 249
3 1 0 21el3 61 34| 15 126
4 vli| v2 43 | e 44 21| 12 123
5 2 3|v14 35|e2l|e8 83
6 1 1 5 18 17| 11 53
7 1 0 4 11 10 7 33
8 0 0 10 7 4 21
9 0 3|1v10 9 8 30
10 0 0 8| v8|v4 20
11 0 1 7 6 7 21
12 0 0 10 4 3 17
13 0 0 2 9 4 15
14 0 0 3 3 0 6
15 0 0 2 1 5 8
16 0 0 0 1 1 2
17 0 1 2 2 2 7
18 0 2 1 0 7 10
19 0 0 0 0 0 0
20 0 0 3 0 2 5
21 0 0 2 2 6 10
22 0 0 0 3 2 5
23 1 1 0 2 1 5
24 1 1 1 3
25 2 1 3
> 25 10 7 17

3HaKaMU «e» U «V» B Ta6JII/II_[€ IIOKa3aHbl I'PAHUIBI COOTBETCTBYIOIINUX
KpuTepuesB HarpazkKJI€HUsd.
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Konkypc o 6mojiorun

SamaHus

Hror IOABOAUTCA B CyMMeE IIO BCEM 3aJaHUAM.

1. 3aueM cBeTITCS MOPCKHUE >KUBOTHBIE, B YEM IIPEUMYIIECTBA 1 HEAOCTATKI
cBevueHnus’

2. Y MHOIHUX >KABOTHBIX KOPM MOJIOJIBIX OCODOEll MJIN JINYMHOK OTJINIAETCH
OoT KOpMa B3pocybiX. IIpuBenTe Kak MOXKHO OOJIBIIE TIOIOOHBIX MPUMEPOB
1 OObSICHUTE, C 9eM MOXKET ObITH CBsI3aHA T4 PA3HUIA B KAXKIOM CJIydae.
[TpurocuT Ju Takoe pa3jaudue B MUTAHUU TOJIb3Y KUBOTHBIM !

3. B ckaske <«AJieHbKUII 1BETOYEK» TOBOPUTCS O TOM, YTO OJUH KyIIel|
KaK-TO PEIIN OTIPABUTLCS B IIyTh 3a TOBAPAMU U IIEPEI OTHE3IOM CIPO-
CHJI y JOovepeil, KAKUX UM XOTEJOCh Obl TOCTHHIIEB. Miasmras JrobuMast
JIOYb MIOIPOCUJIA AJIEHBKUI [IBETOYEK — 9TO 3aJIaHKNe OKa3aJI0Ch HEBEPOSITHO
rpyaabiM! [Tocse moJirux MOMCKOB IBeTO4YeK ObLI OOHApY:KeH B cajy Oora-
TOrO MHOCTPAHIA, HO PEIKOCTh U 3aIllOBEIHOCTH IIBETKA CTAJM TPUIMHON
OIacHLIX Hpuk/odenuii. IlpaBaa Jjim, 4To B HalUX Kpagx IUKOPACTYIIHe
aJible (PKO-KpacHble, & He PO30BbIe, OOPOBBIE U T. II.) I[BETHI BCTPEYAIOTCS
peako? A minoner? Yem 3T0 MOXKHO OObSACHUTH?

4. CoryiacHO BOJIOIMOHHON Teopun JlapBuHa, 4eJI0BEK MPOU3O0IIEST OT 0be-
3bsiHbl. HO Opocaercst B 1U1a3a, YTO COBpEMEHHbIE 006e3bsiHbI MMEIOT BOJIOCSI-
HOIl IOKPOB, B OTJIHYHE OT 4ejoBeKa. lIpuiaymaere, ¢ 4eM CBSI3aHO TaKoe
«ODJIBICEHHE» U TI0YeMY BCE-TAKM y JIFOJIEH OCTAJIMCH BOJIOCHI Ha TOJIOBE.

5. Muorue pacrenust Ha 3uMy cOpacbBaiOT JUCTBY. [Ipeanosioxure, KAKUM
00pa3oM pacTeHusi — HE HMEIOINe HU IJIa3, HU TEeIUIOBBIX PEIEnTOPOB,
9TOOBI Y3HATH, YTO MPUILIA 3UMa — <IIOHHMAIOT», 9TO JINCTBE IOpa 00Je-
TaTh.

6. CymecTByeT MHOYXKECTBO BOJOEMOB, KOTOPbIE PETYJISIPHO HOABEPraloTCs
ITOJTHOMY BBICBIXaQHUIO B TEILJIOE BpeMs rojia. 1eM He MeHee, 9T BOJIOEMBI
9acTO OOMJIBHO 3aCejIeHbl TUIIMYHO BOIHBIMU YKUBOTHBIME, JIAXKE PHIOAMU.
HazoBure Takmx KWBOTHBIX W IIPEIIOJIOXKUTE, KAaKWE IIPUCIOCOOICHMS
MOTI'YT IIOMOYb UM IIE€PEKUTHh HEOJIATONPUATHBIN CE30H.

7. U3BecTHO, 4TO CyMUaThle U ILJIalleHTapHbIE MJIEKOIUTAIOIINE PA3OLLINCEH
9BOJIIOIIUOHHO OYeHb JaBHO. OIHAKO HEKOTOPbIE BUJIBI OUYE€Hb ITOXOXKHU JAPYT
Ha Jpyra — €CThb MbIIIb ¥ CyM4YaTasl MbIIIb, JIETAra U CyMdaTas JIeTsra,
BOJIK U CyMYaThlil BOJIK. [[puMepbl MOXKHO MHOXKUTH. KaK BbI MOXKeTe 3TO
OOLSICHUTE !
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8. «OTr4ero 3Tu NTHUIBI HA CEBEp JIETAT, €CJIM ITHUIAM ITOJIOXKEHO TOJIBKO
Ha Or?» — 3BY4YHT BOIPOC B mM3BecTHOi mecHe Bricorkoro. ITompobyiite
OODbSCHUTBH, TIOYEMY B KOHIIE JIETa U OCEHBIO B CEBEPHOM ITOJIYIIIAPUNA MOYKHO
HaOJIIOATE IIPOJIET IITHIL, [BUTAIOIINXCA HA CEBED.

OTBeThI HA BONIPOCHI KOHKYypca o duojiornu
Bompoc 1.

C1iocoOHOCTh UCITyCKATH CBET CBOWCTBEHHA OIPDOMHOMY YHCJIY YKUBBIX Opra-
HUA3MOB KaK PACTUTEIHHOIO, TaK U 2KMBOTHOTO Mupa. Ha ceromgasiaumii 1eHb
uzBecTHO OoJiee 800 cersimuxcst BuAoB. OCOOEHHO MHOIOYMC/IEHHBI U pa3-
HOOOPA3HBI CBETSIINECS *KUBOTHBIE — OOUTATEN MOPS.

DTO OJIHOKJIETOUHbIE (HAIIPUMED, HOUECBETKHU, YaCTO BBI3BIBAOIINE CBe-
YeHue MOpsl), KUIIEYHONOJOCTHbIE (MHOTHME MEIy3bl, IMIPOM/bI, CU(OHO-
dbopbl, MOpcKue Tiepbs), Pl IPeOHEBUKOB, YePBU, MHOIHME PAKOOODA3HBIE,
MOJUTIOCKU (OCOGEHHO DPa3BUTO CBEYEHHE Y IVIyOOKOBOAHBIX KAJIbBMAPOB),
uryioKoxkue, 060odHnKr. Opraibl CBEYEeHUs] €CTh TAaKXKe Yy MHOTHX PBbIO,
0cobeHHO T1yOoKOBOJHBIX. Cpelin MOPCKUX OOHMTATeseli HET CBETSIIIUXCSI
dOPM TOIBKO CPeJid MJIEKOITATAIOIIIX.

Bcee crersmmecss opraHn3MBl MOXKHO pa3/e/iuTh Ha 2 TPYIINBI B 3aBU-
CHMOCTHU OT WCTOYHUKA WX CBEYEHHUs: T€, KOTOPBbIE CBETATCS 33 CUET CHM-
OmoTHUIeCKNX OAKTEPHUil, U CAMOCTOSTE/HHO CBETSIINECS OPraHm3Mbl. Tak,
HaIPUMED, C IIOMOIIBIO OaKTepUil CBETATCH KAJIbMAPbI, PHIObI, KaPAKATHIIHI,
HOYECBETKHU.

CpeueHne BBI3BAHO OHMOJIOTMYECKUM ITPUCIIOCOOJIEHNEM OPraHU3MOB K
cpesie oOMTaHMs, PA3BUBIINMCH B IIPOIECCE JIUTEIbHON 3dBosonuu. OHO
MO2KET HCIOJIb30BATHCS B PA3HBIX IEJIAX.

1) Ocsemenne.

CobCcTBEHHOE CBEYEHHUE JIOCTATOYHO JJIsi OPUEHTAIMUA B OKPYIKAOMIEeit
cpejie MHOI'MX TIJIYOOKOBOIHBIX YKUBOTHBIX. Ha OoJibIimx rirybuHaX MOps
OHO SBJISIETCS €IMHCTBEHHBIM HCTOYHUKOM cBeTa. CBETSIIeCs PhIObI U PAKQ
KUBYT HA TAKOU TUIyOWHE, KyJla COJIHEYHBIN CBET He IPOHUKAeT. B TemuOTE
TPYIHO PA3JINIaTh, YTO JI€JIAETCH BOKPYT, BBICIEXKUBATH JOOBIIY U BOBPEMs
YCKOJIb3HYTh OT Bpara. CliocoOHOCTh CBedeHMs: 00jierdaeT UM *KU3Hb.

Hamnpumep, pbiba 4€pHBI MaJaKOCTEYC OCBEIAeT OJIMYKHEe IIPOCTPaH-
CTBO KPACHBIM CBETOM, KOTOPBIIl HE BUJISIT OCTAJIbHBIE OOUTATE N TUIyOUH, B
TOM YHUCJI€ U YKEPTBHI.

Ornucanbl TakKe CJIydad, KOTJa >KUBOTHBIE CBETSITCS JIJI TOTO, ITOOBI
J1aTh CBET CBOUM (POTOCUHTE3IUPYIONUM CHMOUOHTAM.
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2) 3amura.

Cpeuenne siBJIsieTCsl NEACTBEHHBIM CPEICTBOM 3aIiuThl. HeoxxumaHHoi
APKOU CBETOBOM BCIBIMIKOM MOXKHO HAIlyr'aTh Bpara WJIN OTBJIEYb €TO BHU-
Manue. MHOrue cBeTsInuecs: KUBOTHBIE, HAIIPUMED MeJy3bl, TPeOHEBUKH,
HEKOTOPbIE PaKW, BCIBIXUBAIOT B OTBET HA BHENTHUE MEXaHUIECKUE U JPY-
rue pas3jparkenns. Jarie BCero Takoi CBET OTIIYTUBAET WU COMBAET C TOJIKY
XUITHUKOB WA OTIYTUBAET OBICTPO JBUKYIINXCsT KPYITHBIX YKUBOTHBIX, CIIO-
COOHBIX HOBPEIUTDH *KeJe00Pa3Hblil CBeTsIuiics opranusM (Meiy3y, JIpeBo-
BUJIHYIO KOJIOHUIO HOJIMIOB, TPEOHEBUKA) IIPU CJIYYAHOM CTOJIKHOBEHUH C
HUM.

Hexkoropsie cBersiimuecs: puiObI JIep2KaTCsI CTae, Melllas XUIIHUKY YBU-
JIeTh U MONMATH OT/IEJIbHOE XKUBOTHOE.

Jpyroit ¢popMoit 3aIUTHI })KUBOTHBIX SIBJISIETCS BHIOPACHIBAHUE B CJIyIae
OIIACHOCTH HAPYKY CBETHAINeiicss cim3um mim «objakas. Tak, CyIecTBYIOT
PBIOBI, KOTOPBIE B MUHYThI OMACHOCTH UCITYCKAIOT O0JIAKO CBETSIIIEr0CST BEIIle-
CTBa M Y/IMPAIOT, TIOKA OIIEJOMJIEHHBIH XUIIHUAK CO3EPIAET KOJIBIITYIILYIOCs
MILTIOMUHAITHIIO.

Hexkoropbre pa3sHOBUIHOCTH MAJIEHBKUX CBETSIIUXCS PAYKOB B MUHYTY
OIMACHOCTH BBIOPACHIBAIOT CTPYU CBETSIIEr0Cs BEIECTBA, BOZHUKAIOIIEE TPU
9TOM CBETIIeecs 0DJIAYKO CKPBIBAET WX OT Bpara. IToxoxkum obpa3om mac-
KHUPYIOTCs TIIyOOKOBOJIHBIE KPEBETKH W KAJbMapbl. A HEKOTOPBIE MHOTOIIIE-
TUHKOBBIE YE€DBHU OCTABJIAIOT B 3y0ax XUIHUKA SPKO CBETSANIUNCS 3 IHUI
KOHEII, KOTOPBI CO BpEMEHEM MOTYT OTPACTUTH BHOBb.

Takzke WUCMONB3yeTCsl MaCKUPOBKA OpraHW3Ma IIyTEM CBEYEHUs] €ro
OPIOITHON MJIOCKOCTH, TaK KakK Ha CBETJIOM (POHE MOBEPXHOCTH BOJIBI Opra-
HU3M CTaHOBUTCH TPYAHO3aMeTHBIM (pbiObl Leognathus equulus).

3) IIpumanka.

WsBecTHO, 9TO HEKOTOPBIX *KUBOTHBIX BJIEYET K cBery. IloaTomy u cee-
TATCST MeIy3bl, OO0JIOYHUKHU, MEJKIE PAKOOOpa3HbIE W HEIOIBIKHBIE MSIT-
KHe KOPAJLIbI, MOPCKHE TIEPhsl, CO3/IaBas CIYIIEeHNe TIJIAHKTOHA BOKPYT cebs.
A akTHBHBIE XUIMHUKU CTAPAIOTCs] MMPEB30OUTH JPYT JIpyra B OPUTHHAIb-
HOCTH KOHCTDYKIMH CBETSAIIUXCs MPUMAHOK. Hampumep, puiba-yauibInukK,
HaJleJIEHHAS JJIMHHBIM, KaK IIHYP, IIyIajbleM «C (POHAPUKOM» Ha KOHIIE,
HCIOJIB3YIOT CBETSINNECs OpraHbl JJjisl npuBiedenns nooeran. Poiba Hezo-
[eJIyC TOMECTUJIA CBETSIIUNACA OpraH BHYTPH PTa: PHIOSIIKY 3alljIbIBAIOT
HA CBET W XUIHWKY OCTAETCs UX JIUMIb MPONJIOTHTE. EIME jiydiie B 3TOM
OTHOIIIEHUU TIPUCIIOCOOMIINCH TJIYOOKOBOJHBIE TOJIOBOHOIME MOJLIIOCKH: WX
M3MEHYUBBII, IEPEJTMBYATHIA CBET IIPUBJIEKAET OJHUX, YCTPAIIAET JIPYIUX.

4) Criocob KOMMYHUKAIWH.

Caedenne y HEKOTOPBIX YKUBOTHBIX CJIYKUT CPEJICTBOM HAXOXKIECHUS U
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IpUBJEYeHUsT OJHOTO HoJa K JApyromy. Hampumep, MajleHbKUil KaabMap-
CBET/ISTYOK BaTa3eHusl B SIIOHCKOM MOpe BO BPEMs Pa3sMHOMKEHHs BCTpeda-
eTcd y MOBEPXHOCTH MACCAMHE, APKO CBETACH OT TOJYKOB APYT O ApYTa.

He wmenee BaxkHa pojib OHOIIOMUHECHEHIMH B IOAJEP:KAHUU CBa3eit
MKy NpeJCTaBUTEe/sIMU OJHOTO BUAa. HeCKOJbKO BUIOB MeJKHX pbIO,
OTHOCAIIIXCS K CeMefICTBY CBETSIIIXCS aHI0yCOB, 06Pa3yI0T OIPOMHEBIE CMe-
MAaHHBIE CTal, HO 6€30MMOOTHO PACIO3HAIOT B HUX MPEJICTABATE el CBOETO
BUJA 0JIAroJapsa PasIMyYdio B PACIOJOKEHAU U PUTME CBEYEHUS OHEHHBIX
TOYeK Ha HOBEPXHOCTH UX TeJia. B 3TOM ciIydae CBeT BeJHKOJIeIIHO 3aMeHsIeT
APKYIO OKPAcKy [OKDPOBOB.

5) IMo6ounsrit addekT.

VYV MHOIrHX OJHOKJIETOYHBLIX OPraHU3MOB OUOJIOTUYECKas POJIb CBEUCHUS
He fICHA; TOJIAraIOT, YTO OHO — IMOOOYHBIH IPOLYKT OKUCIUTEIHLHOTO OOMEHA.

EcTh Bepcus, 9TO HEKOTOPBIE KUBOTHBIE UCHOJIB3YIOT CBEYEHHE, YTOOBI
U36aBUTHCA OT M3JIUIIKOB SHEPIUU, IOTOMY YTO eCJId Obl SHeprus BblIeJs-
Jlach B BHJIE TeIIa, TO OHU MOIJIU Gbl NeperpeThes.

WHorna cBedeHne BLIZBAHO TEM, YTO BHYTPH YKUBOTHOTO CBETATCS Che-
JIeHHbIe CBETSIIMeCs OPraHU3MBbL.

IIpu nojroroBke oTBETA HA STOT BOIPOC NCIIOIB30BAHBI MaTEPHAJIbI Cali-
TOB:

http://nauka.relis.ru

http://www.equator.ru

http://chudesa.by.ru

http://slovari.yandex.ru

Bompoc 2.

B nuTaHun B3pOCJIBIX 1 MOJIOJBIX 0CO0eH (JIMIMHOK) OJTHOIO BUJIA JKMBOTHBIX
3a4acTyi0 HAOJIIONAIOTCS 3aMETHBIE PA3JINYUsi. DTO MOXKET ObITH 00YCJIOB-
JIEHO CJIETYFOIIUMY [TPUINHAMA.

IIpoxkuBanme B3pOCIBIX U MOJIOIBIX OCO0EH B PA3IUIHBIX Cpefax odnura-
uust. Hampumep, roJioBacTUKN Ha MO3HUX CTAUAX MeTamMopdo3a He muTa-
I0TCd MyXaMi 1 KOMapaMU (KOTOprl\/II/I MMUTAIOTCA B3POC/IbIE J'IHFyIIIKI/I), I/I6O
o0uTaOT B BOJIE U JIETAIOIINE HACEKOMBIE MM IIPOCTO HEJIOCTYITHBI.

Pasnuanroe ycrpoiicTBO pOTOBOTO ammapara He MO3BOJISIET JTUIUHKAM U
B3POCJIBIM OCOOSIM IUTATHCH OJHUM KOPMOM. TaK, TyceHuIrbl 6abovueK ¢ IPhI-
3YIAM POTOBBIM AIMAPATOM, KAK MPABUJIO, TUTAIOTCS 3€JIEHBIMHA 9aCTsIMU
pacTeHuil, TOTJia KaK B3POCJIbIe HACEKOMBIE TeX XK€ BUJIOB, 00JIAIoOIIne
COCYIIIIM POTOBBIM AIIapaTOM, — HEKTAPOsIHbIE.
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YacTo MOJIOBIE OCOOM POXKJIAIOTCS JIOBOJIBHO OECIIOMOIIHBIMU, HECITO-
COOHBIMU HAXOJUTH KOPM CAMOCTOSITEJIbHO, U HYXKJIAIOTCsl B JIETKOYCBOsie-
MOM KOPMe C ITOJTHOIIEHHBIM [IJTIsI UX PA3BUTHSA COCTABOM. JIPKUM IpPUMEPOM
MOTYT CJIYKUTH JETEHBIIN MJIEKOIUTAIONINX, THTAIONINXCS /10 OIPEJIEJIEH-
HOI'0 BO3PacTa UCKJIOYUTEJIBHO MOJIOKOM MaTEepH.

Kak skcrpeManbHBII MOXKET OBITH PACCMOTPEH CJIydail, KOrja MOJIO-
Jlasi WM B3pocjasi 0coOb BooOIe He muTaercsi. [I[puMepoM MOTYT CIIy?KUTH
JIMTYVHKY UKPOMEIYIIUX PHIO, CYIIECTBYIOIINE 38 CIET XKEJITOTHOIO MEIKA,
U He OTPEOJISIIONTNE JOMOJTHITEILHOTO KOPMa, & TAKXKE B3POCJIbIE MIOAEHKM:
[IPOJOJIZKUTEJIBHOCT KM3HU 3TUX HACEKOMBIX OrpaHMYMBaeTcs 1-2 cyT-
KaMW, TVIaBHas UX IeJIb — Pa3MHOYKEHUE.

Takue pazjuuus B NUTAHUU, HE3ABUCUMO OT (PaKTOPOB, UX OOYCJIOBJIH-
BAIOIUX, HECOMHEHHO MMPUHOCAT MOJIb3y KUBOTHBIM. OHU MO3BOJIAIOT m30e-
2KATh IHUIIEBOM KOHKYPEHIINN MEXKIY B3POCIBIMU M MOJIOIBIMU OCOOSIME
OJIHOTO BUJIA, & TAKXKe B psAJie CIYyYaeB — JaTh MOJIOJIBIM 0CcO0sIM Hamboee
IIOJIHOIIEHHOE U IIOAXOJdIee /IS MOJIOJOr0 OpraHu3Ma IIUTaHue.

Bomnpoc 3.

Kak 3amernnm MHOTHE MIKOJTBHUKH, IIBETOB &JI0T0 IIBETa B MPUPOJE HE TaK
MHOT0, KaK, K TIPUMEpY, OeJIbIX. DTO CBI3aHO C TEM, 9TO HACEKOMBIE BUJIST
MUD HHAYE, YEM UYEJOBEK. ¥ HHUX JIPYroe IBETOOIIyIEHUE: MHOTHE U3 HUX
BUJIAT YALTPAPUOIETOBBIM CBET, O CYIECTBOBAHUK KOTOPOTO MBI 3HAEM
TOJIBKO M3 3KCIEPUMEHTOB, HO OOJIBIIMHCTBO HE PA3JIMYaiOT OOBIIEHHbIH
IUIg HAc Kpacubiilt 1ser. g mux (Hampumep, g 961) OH BCE PABHO,
qro uépHblii. OHU He BUJAAT BEHUYNKH TAKUX I[BETOB, CJIEJIOBATE/LHO, UX HE
OIIBLIAIOT — & 3TO caMoe I'JIaBHOe, 3a4eM PaCTeHUsI CTapaloTCs UMeTh SpPKUe
1BeTKH. VIMeHHO I09TOMY KpacHBIE I[BETKH B cpeHeii osioce Poccun penku.
Kcratn, B Tponmmkax, rje MHOTHE IBETKHU OMBLISIOTCA MJIEKOITHMTAIOIIIMU
WM TITUIIAMH, J0JIs KPACHBIX IIBETKOB 3HAYUTEJIBHO BHIIIIE.

Ecnu roBoputh 0 mromax KpacHOrO I[BETA, TO CUTYAIUs CKJIAIbIBACTCS
nHadA, BeJb IVIaBHad 3aja4da JJjid HUX — 3alUTUTh CeMeHa OT BO3JIefCTBUL
BHEIIHEN CpPeNIbl U PACIHPOCTPAHUTH UX HA KaK MOXKHO OOJIBIIYIO TEPPUTO-
puto. HacekoMble PeJIKO SABJISIIOTCS PACIPOCTPAHUTEISIMU ILJIO/IOB, TIOITOMY
IIPUPOJie BBITOJHO, YTO KPAcCHBIA IIBET OHU HE BUJAT, CJIEJOBATEIbHO,
MEHbIIE eIdT IJIOAb. A BOT 3BEpH, NTHIBI, CIOCODHBIE Pa3JIMYaTh KPAC-
HBI T[BET, SIBJISIIOTCSI OCHOBHBIMH ITepeHocunkaMu ceMsiH. Cbefiast TIIOJbI,
OHH IIEPEHOCAT B CBOHX 2KEJIYJIKAX CeMeHa Ha OOJIbIINE PACCTOSAHUs, TeM
CaMbIM TIOMOTasl PACTEHUSM PaCCEIATHCH.

Cpe 0TBETOB IIKOJIbHUKOB 9aCTO BCTPEYAJIACH MBIC/Ib, YTO KPACHBIN
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IIBET — IIBET OIIACHOCTH, OH OTIIYIHUBaeT >KUBOTHBIX. Ho Takast miesi Bpsi
JI TIPUMEHUMA B JIAHHON CHUTYAIlUWd: HET CMBIC/IA OTIYTUBATH ITOTEHIIAAhH-
HBIX PaACIpPOCTPAHUTESIENl CeMsTH, TakyKe, KaK W OIBLINTEEH OT IBETKOB.
BosMoxkHO, KpacHbIii iBeT 03HadYaeT «Brumanue!»

Taxoke, IMKOJbHUKKM YacTO IKMCAJIU, YTO B HAIINX KPadX I[BETOB aJjIoii
pacuBeTKd HET W3-3a TOrO, YTO B IIPOXJIAJHOM KJIMMAaTe WU IIPU HEJO-
CcTaTKe COJIHETHOTO TeIlIa COOTBETCTBY IO KPACUTEIh He 00pa3yercsi. DTo
omrubKa, IMOCKOJILKY TOTAa ObI He OBLIO M IJIOIOB TAKOrO IBETA.

Bormpoc 4.

B macTrostimee BpeMst Ha 3TOT BOIIPOC Y yIEHBIX HET OKOHIATEIHLHOIO OTBETA,
HO CYIIECTBYeT Psijl TMIIOTe3 U IPEJIIOJIOXKEHUN O BO3MOXKHBIX MPUYNHAX
TAKOI'O PA3JIUIUS.

IIpuBeiEM OCHOBHBIE THITOTESHI.

1. [llepcrs yTparmiach i yMEHbBIEHUST KOJIMIeCTBa Mapas3utos. [eio
B TOM, YTO IMaPa3UTHI MEPCTU, HAIPUMED OJIOXY, SBJISIOTCS 3a9aCTyIO Tepe-
HOCUMKAMU PA3JIMYHBIX 3a00JIeBaHUN. DTO CTAJ0 BAXKHO IPU T'PYIIIOBOM
obpa3e KU3HH, TaK KaK B 3TOM cJirydae 00Jie3Hb OJHOI ocobu BiredéT 3abosre-
BaHUE WA CMEPTh BCell rpymmbl. MeHbIme mepeTu — MEHBIIE Tapa3uToB —
MeHbIe 00JIe3Hel — OOJIbINe MTaHCOB MPOWTH eCTeCTBeHHBI oTbop. Bos-
paskKeHWeM MPOTUB ITON TUIOTE3bI SBJSIETCsT TOT (PAKT, 9TO €CTh MHOIO
JKABOTHBIX, KOTOPBIE BEJYT I'PYIIIOBO# 00pa3 »KMU3HU, HO IIPU ITOM COXpa-
HSIFOT IEPCTh.

2. lllepcTb ncuessa B pe3yabTare €CTECTBEHHOTO 0TOOPA, HAIIPABIEHHOTO
Ha yMEHBIIIEHNE 3aI1aX0B DU IIepexojie K KI3HU Ha 3eMJie. 31eCh OOUTaeT
ropas o GOJIbINe XUIHIKOB, KOTOPBIE IPH OXOTE€ OPUEHTUPYIOTCS Ha, 3allaX,
geM B KPOHAX JiepeBbeB. Takum 06pa3oM, XOPOIIO YIEePXKUBAIOIIAST 3AI1aXU
IIePCTH OBLJIA YeJIOBEKOM yTpatdeHa.

3. B uame Jieca win rycToil TpaBe HMIEPCTD, HEIJISAACH 38 OKPYZKAIOIIYIO
PaCTUTENBHOCTD, MOTJIA CYIIECTBEHHO MeMaTh repeaprmkennio. O4ueBuHo,
YTO TO TOXKE CBIA3aHO C MEPEX0JIOM K Ha3eMHOMY 00pa3dy »KU3HU.

4. OrcyrcrBre mepcTu 06eceYnBaeT BO3MOXKHOCTh AKTUBHOI'O TEILIO00-
MeHa C OKpyKarlei cpemoil. Koxka mpoHu3aHa OrpOMHBIM KOJIMYECTBOM
MOTOBBIX keJi€3. [IoT, ncnapssichb ¢ €€ MOBEepXHOCTH, OXJIAXKIAET TEJIO UesI0-
BeKa B Kapkuil JeHb. HekoTopble yduéHble CYUTAIOT, YTO TAKOE MpPUOOpe-
TEHHE TO3BOJINJIO HAINMAM JIPEBHUM IPEIKAM HAXOIUTHCH JTHEM HA OTKPBI-
TBIX YIACTKAX MECTHOCTH, IJe OHU IIPEUMYIIECTBEHHO 3aHUMAJIACH [TOUCKOM
nuty. [Ipu 9TOM OHE CTaIu HEJOCSATAeMbI JIJIsi KPYITHBIX HOYHBIX XUIITHUKOB
7 n30aBUJINCH OT KOHKYPEHTOB.
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5. Ilpu nepexojie K IPSIMOXOXKJIEHUIO Ha OOJIBIIYIO YaCTh ITOBEPXHOCTHU
TeJIa IepecTaju IONaJIaTh IPsSMbIe COJIHEYHBIE JIydd, U HEOOXOIUMOCTDH B
MEPCTU KaK B 3aIUTE OT IEPErPeBa U YIbTPAMUOIETOBBIX JIydeil OTIaa.
CorytacHO 3TO# THIIOTE3€, BOJOCHI COXPAHWINCH Yy YeJOBEKAa Ha TOJIOBE,
MTOCKOJIbKY UMEHHO TY/Ia COJTHEYHBIE JIYUIHU MTOTAAIHN [IPSIMO.

6. ITo omHOIl U3 Bepcuil B BOJIOIUU YeJIOBEKA OBbLI Tall, KOTJa HAIIN
MPEJIKU KU Ha Oeperax BOJOEMOB: PEK, 03€p MM MEJIKOBOJIHBIX JIATYH;
BeJIN TIOJTyBOIHBIN 00pa3 »ku3uu. BoJtocsiHoit TOKPOB Ha DOJIBINEll TOBEPXHO-
CTHU TeJla MOT MCYE3HYTh IPYU TAKUX YCJIOBUSIX IO PsIIy TPUYUH: HATIPUMED,
JUTsT YBEJIMIeHUsT OOTeKAeMOCTH TeJia, UJIH JIJTsi 00JIErIeHUs] TeJIa TP BBIXOE
u3 Boubl Ha Heper. @akT COCTOUT B TOM, YTO MHOI'HME COBPEMEHHBIE BOJIHBIE
MJIEKOITATAIONIE UMEIOT OYEHb CKYJHBIA BOJIOCSIHONM IIOKPOB U Pa3BUTYIO
ITOJTKOYKHYI0 YKUPOBYIO IIPOCJIONKY, KOTOPas TAKXKE CBOWCTBEHHA YEJIOBEKY.

Yro KacaerTcs COXpaHEHUs BOJIOC HA TOJIOBE, TO OCHOBHAS WJ€sl, KOTO-
PYIO BBICKA3bIBAJIN ABTOPHI OOJIBIIMHCTBA PAbOT, 3aKJII0YAIACH B TOM, UTO
UMEHHO TOJIOBY BayKHEe BCEro 3allUTUTh OT OHACHBIX BO3JEHCTBUIl: XKaphbl,
X0J10/1a, yIapoB. Kpome 3T0ro BoJIOCHI Ha MOJIOBE MOTJINA CIIY2KUATH JIJIS TOTO,
9TOOBI 38 HUX EIJISINCH JIETEHbIIH [IPU UX TPAHCIIOPTUPOBKE POJIATEJISIMH.
Taxke BOJIOCHI MOIJIM COXPAHUTBCS KaK aTpUOYT IOJIOBOTO MOBEIECHUS —
JIJTsI TIPUBJIEYEHHsT 0CODEH TPOTUBOIIOJIOKHOTO TI0JIa WJIA KaK HHHKATOD 3/10-
POBBSI OPraHU3Ma B IEJIOM.

B paborax gacTo BcTpedaercss 00bsICHEHHE TIOTEPU BOJIOCSHOTO ITOKPOBA
n3-3a IPUOOPETeHNs CIIOCOOHOCTH JIPEBHUMHE JIIOJBMU JI€TaTh cebe OexK/1y.
DTOT OTBET SIBJISETCsl HEBEPHBIM, TAK KaK CPa3y BO3HUKAET BOIIPOC, 3a9€M
JIDEBHUM JIIOZSAM OJIE’KJa, €cin y HuX ecTh mepcth? Ha wmarorosienue
OJIEXKJIBI JIPEBHUE JIIOJM TPATHJIA TAK MHOTO YCHJIAN, YTO TPYIHO IIPEJICTa-
BUTH cebe BO3HMKHOBEHHE 3TOTO Iporecca 6e3 KECTKONW HeOOXOIMMOCTH.
K Tomy ke m3BECTHO, UTO «OOJIBICEHUE» IIPOU3OIILIO 3aJ0JIM0 JIO0 TOTO, KaK
JIFOJTA CTAJIA OJIEBATHCS.

B psme pabor Takke ykaszaHO, UTO BOJIOCSIHOM MOKPOB HUCUE3 B PE3YJIb-
TaTe 0TOOpA P OOPAIIEHUN YEJTOBEKA C OTHEM

MIEePCTh JIETKO BOCILJIaMe-
usiercsi. Cama 1o cebe myes Herioxasi. Ho ryaBHBII BOIIPOC 3aKJIIOYAETCs
B JIAHHOM CJIy4dae B JPYyTrOM — 3adeM YeJIOBEeKY IOHa00mcst orous? Kcym
IIPEJIIIOJIOKUATh, YTO HAIKM IPEJIKU I'PEJIUCh Y KOCTPa, TO TaKO#l OTBET HE
MOXKET OBITH MPABUJIBHBIM, TIOCKOJBKY COXPAHUTH IIEPCTh — IPOIIE U IKO-
nomuyHee. Fcim ke peds 1u1a 0 IPUTOTOBJIEHUN IIUIIH, TO TAKOE O0bsICHE-
HI€ MOXKET CUHTAThCA 00Jiee PA3yMHBIM, XOTs Ha CAMOM JIeJI€ <IIPUPYYIATH>
OT'OHb YeJIOBEK CTaJl eIIE I1032Ke, YeM JeJIaTh OHEeKIy.

Hekoropreie orBeualonue cUYUTAN, UTO OTCYTCTBUE INEPCTU HA TeJE
ITOMOTAJIO HAIMAM IIPEJKAM BBIPBIBATHCS M3 Jan XUIMHUKOB. C OHOI CTO-

80



POHBI, JEeHCTBUTEIbHO, M3 KMU3HEHHOI'O ONBITa MOYKHO 3aKJIIOYUTh, YTO
3a JJIMHHBIE BOJIOCHI CXBATHTDH ropas/io yJobHee, deMm 3a koporkme. Ho ¢
JIPYTOif CTOPOHBI, KOT/Ia Pedb y HAIINX MPEIKOB ILJIa O COXPAHEHUU COO-
CTBEHHOIl »KU3HU, TO OCTABUTH KJIOK IIEPCTU B JallaX XUIIHUKA KaKeTcCd
0oJ1ee BBITOJIHBIM, YeM OCTaBUTH KYCOK KOXKH M MBIIII, TeM 0OJiee YTO IJIaB-
HBIM IIPUHIATIOM PabOTHI YEJTIOCTEH U JIall XUIHUKA SBJISETCSI He 3aKUM
2KEPTBBI, & 3alelseHne 3a Heé. Vcxoasa u3 3Toro, Takoi OTBET TPAKTOBAJICS
KaK HEIIPaBUJIbHBINA.

Baxkio nmousaTh, ITO «00JIBICEHNE» TEIOBEKA COBCEM He 00s13aTETHHO 00b-
SCHSETCS OTHON TpuanHOi. Bo3MOXKHO, MpuyInH ObLIO HECKOIBLKO, U IeHCTBO-
BaTh OHU MOIJIM KaK BMECTE, TAK U 110 OYepPeIn.

Bomnpoc 5.

ITockonbKy B Bompoce TpebOBaIOCh NPEINOAOHCUMD, KAK PACTEHUST MOTJIN
Obl y3HABATH, YTO IPHUIJIA I[OPa COPACHIBATH JIUCThS, OJOKUTEIHHBIE
0aJLJTbl B 9TOM BOIIPOCE JIABAJIUCH 3a JII0O0e pa3yMHOe 00bsICHEHUE.
BcernomunM, 9T0 B cpejHeil 1moJioce O CMEHOI BpeMEH I'ojia MEHSIETCs U
JIJINHA, CBETOBOI'O JHSI. DTO OJINH U3 IVIABHBIX (DAKTOPOB, KOTOPHIi TI03BOJISET
2KUBBIM OPIaHU3MAaM <II0JICTPANBATE» CBOIO YKU3HEIEATEIHHOCTh K BDEMEHN
rojia. DTa ujest BO3HUKAJA BO MHOTUX OTBeTaX MIKOJIHHUKOB. OTHAKO Tpe6o-
BaJIOCh MPEJJIOKNUTH, KAK MMEHHO PACTEHHS MOLYT ONPEJE/INTh, 9TO JIJINHA
CBETOBOTO JIHsI YMEHBIIAETCs (ITO JOJKHO CUMHAJIM3UPOBATH O MPUOIIHIKe-
HUU OCeHH). MBbl, KOHEUHO, He PACCUUTBHIBAIM, ITO IIKOJIBbHUKAM U3BECTEH
PeaJIbHBIl MeXaHW3M, KOTOPBIA MTOBOJIBHO CJIOXKEH W OCHOBaH Ha pabore
CIIEIAJILHBIX ITUTMEHTOB, HA3bIBaeMbIX duroxpomamu. Ho Bcem xoporro
U3BECTHO, YTO OJHA W3 OCHOBHBIX (DYHKIWN JTUCTHEB HEITOCPEJICTBEHHO CBsi-
3aHa C KOJIMYECTBOM cBeTa. [109TOMy JIOTMYHO OBLIO MPEIONIOKUATh, ITO
pacTeHus 9yYBCTBYIOT U3MEHEHHUE JIJIMHBI CBETOBOI'O JIHsI, TaK KAK CBET BJIH-
€T Ha aKTUBHOCTH poTocuHTe3a. Hanpumep, n3aMeHneHne KOJUIECTBa CBETA
MOXKET YJIABJIUBATHCS 33 CUET XJIOpODM/LIA WA ONPEIETSITHCSA IO U3Me-
HEHWIO KOJIMYECTBa CHHTE3UPYEeMOro caxapa. Takue THIoTe3bl COCTABIISIN
GOJIBIIIMHCTBO B OTBETAX yIACTHUKOB W OIEHUBAJIUCH MMOJIOXKUATEIBHO.
Tak>ke MHOI'E IKOJIBHUKY CJIBIIIAJIE O TOM, YTO CYIIECTBYIOT TaK Ha3bI-
BaeMble «OMOJIOTUYECKHE JaChly. DTU YaChl PETYJUPYIOT CYTOYHBIE PUTMbI
pacTeHuil, HO BJAUSIOT W Ha OoJiee JJIMHHBIEC TEPUOALI UX Ku3Hu. Kak oHn
paboTaloT — BOIPOC, HE [0 KOHIA nucciaeaoBaHubiii. Ho MoxkHO ObLIO TpH-
JIyMAaTh CBOU MEXaHU3MbI, KOTOPBIE TIO3BOJISIITN Obl PACTEHUSIM BECTU OTCUET
BpeMmenn. Hampumep, 3TH «4aCbl» MOTYT «OTCUYUTHIBATH» JIEJIEHUs] KJIETOK.
CkaxkeM, JINCT 3aKJIaIbIBAETCS B BUJE 3a9aTKa B [IOYKE, BECHOIl pa3Bopadn-
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BaeTCsl, pPACTET, & 3aTEM ITOCJIE OIIPE/ICTIEHHOTO THCIIa JeJIEHUI CTapeeT U ona-
maeT. MexaHU3MOM «9acoOB» MOXKET CJIY?KUTh TAaKXKe HAKOILIEHUE BPEIHBIX
JIA HEHY2KHBIX BEIIEeCTB B JINCThIX — 32 JIETO X HAKAILINBAETCS CTOJIBKO,
YTO PACTEHUE «IIOHUMAET», YTO OT JUCTHEB IMOpa N30ABIATHCS.

ITomMuMO m3MeHEeHMsT JJIMHBI CBETOBOTO [IHSI, CUTHAJIOM IIPUOJIMIKEHUST
OCEHU MOXKET CJIY?KUTh IIOXOJIOJaHue. XOTsI PACTEeHUs] HE MMEIOT CIIEIUaJIb-
HBIX TEMIIEPATYPHBIX PEIENTOPOB, OHM MOTYT PEArnpoBaTh Ha W3MEHEHUE
TeMIIepaTypbl Ha KJIETOYHOM ypoBHE. Bemb CKOPOCTh BCEX XMMUYIECKHUX ITPO-
[[ECCOB 3aBUCUT OT TEMITEPATYPBI, 1 XUMIUIECKasi aKTUBHOCTH KJIETOK C ITOHU-
JKEHMEM TeMIIepaTyPbl TAK¥KE CHUYKACTCS.

TemmepaTypa BOJIBI B IOYBE TAKZKE OHUYKAETCsI, IIJIOTHOCTH BOJIBI CTAHO-
BUTCS BBIIIIE, BCACHIBATE €€ CJIOXKHee. SHAUUT, CHUXKAETCsl aKTUBHOCTDb MUHE-
paIbHOrO 0OMEHa ¢ TOYBOi. PacTeHust oIy IaroT MEHbIE MUHEPAJIOB — ITO
TOXKE MOXKET CJIy>KUTh curHajoM. [IpaBma HEKOTOpPbBIE MIKOJIBHUKA [TACAJIH,
YTO PACTEHUS PEarnpyioT Ha 3aMep3aHue BOJIbI, HO TaKOe 0ObICHEHIE BT
JTI MOKHO CUUTATh Pa3yMHBIM. Be b 00BITHO pacTeHus cOPaChIBAIOT JIMCThS
ropas/io paHbIle, YeM BOJIA 3aMeP3aeT.

Hakomnerr, coBcem yxk danTacTrueckasi, HO He JINIEHHAsS] CMBICJIA TUTIO-
Te3a: PACTEHUSI «JIOTaJIBIBAIOTCSI» O MPUOJIMIKEHUH OCEHU TI0 PEAKIUH JPY-
ruX Opranm3MoB. Hampumep, M3BECTHO, UTO MOJABJISIONIEE OOJBITMHCTBO
pacTennit KUBET B cuMObMO3e ¢ rpubaMu, a HEKOTOpbIE U C OAKTEPHUSIMU.
OTU CUMOMOHTBI CIOCOOCTBYIOT OOMEHY BEIIECTB C OKPY2KAIoIeil cpejioil,
U CHUKEHWE WX aKTUBHOCTU BCJIEJCTBHUE ITOXOJIOJAHUS TOYXKE MOXKET OBbITh
CUTHAJIOM K JINCTOIIALY.

Bormpoc 6.

CucreMaTHIeCKU IIEPECHIXAIOIINE BOJOEMbI HACEJECHBl OOBIYHO OOJILIIIM
KOJIMYECTBOM BOJHBIX OPraHU3MOB. B 3aCyNUIMBEHIA CE30H, KOTHa BOJIOEM
IpeBpamaeTcs B MoJ00ue IyCTHIHA, TAKAE KUBOTHBIE BLIHY?KICHBI HJTH HAa
Pa3IMIHBIE YXUIIPEHUsT, Ta0bl B TOM MJIM WHOM COCTOSTHAW TIEPEXKATH CyXOi
MEPUOJ], POJIOJKUTE CyIIECTBOBAHUE W PA3SMHOKUTHCS. 38 MUJIJIMOHBI JIET
SBOJIIONAN OPTaHU3MbI, IPAYPOYEHHBIE K TAKUM BOJOEMAaM, IPHOOPEN P
aHATOMMYECKUX U OHOJIOrMYECKUX OCOOEHHOCTE, MMO3BOJISIONUX UM Iepe-
JKUJATDH 3aCyXy.

HekoTopble >KUBOTHBIE UMEIOT CIACTIIMBYIO BO3MOXKHOCTD IIPOCTO yHTH,
VIOJ3TH, WJIN YJIETETh B JAPYroil BomoéM. Tak MOCTyIAOT 3eMHOBOJIHBIE
(TPUTOHBI, JIATYIIKHK), BOAHbIE KYKHU (ILJIABYHIIbI, BOZOJIOOBI, BEPTSIKH)
U KJIONbI (IVIAZBIIIN, TUIABTHI, TpebJIsiKK, BOJOMepKHn). HekoTopble phIGHI
TaK»Ke MOTYT JBUIaThCA IO Cyllle, MUTPUPYS B COCEIHHIT BOJOEM. ITO,
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HallpuMep, yIPU.

Muorue pbiObI MOT'YT 3aKAINBIBATHCA B MATKUil JJOHHBIN TPYHT, TIe BJIara
COXPAaHSIETCsT JJOBOJBHO JIOJITO, M HAXOIUTHCS TaM B COCTOSHHUU aHabmo3a 10
upuxozia Bozpl. Hekoropsie Buzpl (HanpuMmep, IPOTONTEDDI ), 3aKOIABIIKCE,
00pa3yioT BOKPYT cebsi CAU3UCTBIN KOKOH, KOTOPBIH, OTBEp/IeBas BMeCTe C
I'PSI3BIO, IPEISITCTBYeT 00E3BOKUBAHUIO U BO3JEHCTBUIO 0OJIE€3HETBOPHBIX
opraam3MoB. JIJist 9TuX ¥XKe 1eJieil CIn3bIo MOJIb3yITC HEKOTOPhie OPIOXOHO-
e MOJITIOCKH, KOTOPBIE 00pa3yIoT CIM3UCTYIO «IIPOOKY», 3aKPHIBAIOINLYIO
YCThe PAKOBUHBI. [Ipr 9TOM B MOJIOCTH PAKOBHHBI MOXKET OCTABATLCA JTarKe
HEKOTOPBIN 3aliac BOJBL.

OmauM n3 Hanbosee 3PEPEKTUBHBIX SIBJISETCA CIOCOO BBIKUBAHUS, K
KOTOPOMY IpUOeraroT MHOTHE HECIIO3BOHOYHbBIE U Ja2Ke HEKOTOPhIE TPOIInYe-
cKue poibbl (HAlpuMep, MHOTHe UKpoMedyIue Kapio3yosie). Korma Bomoém
y2Ke TIOYTH BBICOX, OHN HEPECTATCH, TTOCTIE IeTo oTubaioT. VIKpUHKT, 3aKITI0-
YEHHBIE B KAIICYJIbl U3 3aCOXINEN CJIN3U U TPI3U, MOTYT OCTABATHCS YKU3HE-
CITOCOOHBIMU JI0 TIOJIYTOPa-JIBYX JIET.

IIpocreiimue, a TakKe, HAIPUMED, IJIOCKUE YEPBU IJIAHAPUU, OOPA3YIOT
TaK Ha3bIBAEMBIE IMCTHI. JTO IMMYy3bIPBKUA C ILUIOTHOH O0OJIOYKON, BHYTpHU
KOTOPBIX KJIETKHA MOTYT TEPEKIATH HEOJIATOTPUITHBIA TEPUO/T.

BosmoxkHO Tak:Ke, 9TO K Ha9aJIy CyXOro Ce30HA OPTaHU3M MEPEXOIUT OT
BOJHOI CTaauM >KWU3HU K HA3EMHOM (CKa>KeM, U3 BOJAHON JINYMHKU BBLIYII-
JIsleTCsl CYyXOILyTHOE HJIN JIeTaroIee HaceKOMoe). OHO mepexkuBaeT 3acyxy,
a TIOTOM, KOT/Ia BOJIOEM CHOBA HAIOJIHSAETCS, OTKJIa/IbIBAET B BOJY diIla, U3
KOTOPBIX CHOBA BBIBOAATCA BOJIHBIC JINYUHKU.

Wmes o Tom, 9TO €CTh BUBI, KOTOPBIE MOJTHOCTHIO BBIMUPAIOT TP KarK-
JIOM TIEPECBIXaHUH, a IIOTOM CHOBA 3aCEJISIOT BOJOEM, KOTJIa OH 3aII0JIHAETCS
BOJIOI, He sBJIseTCS NPSIMBIM OTBETOM Ha IIOCTaBJIEHHBIII BOIIPOC, TaK KakK
B BOIIpOCe TPebOBAJIOCh HA3BATh IIPUCIIOCODJ/IEHUs], KOTOPBIE MOT'YT [TOMOYb
nepestcums HeOIaronpusITHBIA Ce30H.

Bormpoc 7.

3/1ech BO3MOYKHO HECKOIHKO OObsICHEHU.

Cymuarble W IJIAIEHTAPDHBIE B MaclITabe SBOJIIOIUU BCE-TAKU OYeHb
O6m3Ku. Y HUX MHOTO OOINHUX T'€HOB, KOTOPBIE OYIYT M3MEHSIThCA CXOIHBIM
obpazom. 3HAaYUT 0TOOP MOT UJTH HA OCHOBE IMOXOXKUX BAPUAHTOB M3MEHIN-
BOCTH U MPHUBOJUTH K ITOXOXKUM PE3YJIHTATAM.

Kpome Toro, cymyarsie B ABCTpa/iuu J0JIXKHBI ObLIM OCBOUTDH CPEJLy 00U~
TaHWUsI, B IEJIOM CXOJIHYIO CO CPeJOoii OOMTaHUsl ILJIAIEHTAPHBIX MJIEKOIIUTA~
orux. B 9Toil cpejie mMenCch B HAJIMYUNA [IPUMEPHO Te YK€ IKOJOTUIECKHe
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HUIIU, YTO U B MUPe ILIAlEeHTAapHBIX. [lo3ToMYy, mpucnocadb/mBasich K CXOJI-
HBIM YCJIOBUSIM, YKUBOTHBIE TPUOOPETAJIN CXOIHBIN BUJI.

W, makowern, Tperbe oObscHeHHe, He Omosiormdeckoe. Hazpanus, KoTO-
pble MBI CefYac UCIOJIb3yeM, aBCTPATUNCKAM YKUBOTHBIM JIAJIA KOJIOHUCTHI,
KOTODBbIE TIOMHUJIM »KUBOTHBI!I MUD CBOEW CTPAHBI, TJe IAPUJIN [LJIATIEHTAD-
Hble. BCE, 4TO XOTh KaK-TO HAIIOMUHAJIO MBIIIb, B 9TUX YCJIOBUAX 0OPEUEHO
OBLIO HA3BATHCS MBIIIHIO.

Bomnpoc 8.

M3BecTHBI DaKTHI O CYIIECTBOBAHWE MIEPEIETOB MITUIl HA 3MMOBKY B OoJiee
ceBepHbIe paiionbl. Tak, 6enas Jaiika rHE3INTCS Ha, ceBepHOil okpaunte EBpa-
3UU, a 3UMYeT CeBepHee, TaM, IJle UMEIOTCsl YIACTKH OTKPBITOrO MOpsi 0Oe3
JIBJIOB, — HO PeaJibHO TaKUX IIPUMEPOB OY€Hb MAJIO.

3HaHHE O MHUTDPAIUsSX BOOOINE MO3BOJISET IPEIIOJATATh AHAJOTUIHBIE
[IPUYIMHBI CMEINeHni K ceBepy. Hampumep, ropHble BUJbI 3UMOI CMEIIAI0TCsT
C TOp B JIOJINHBI, B TOM YHUCJIe — B ceBepHOM Hampasyenuu. [llupe — MokHO
TOBOPUTH O TOM, YTO JIFOOBIE IOIBITKHA OKA3aThCsl B ONITUMAJIBHBIX JIJIsI BUIOB
YCJIOBHSIX MOTYT IIPUBOUTD K UX IIEPEMEIEHUSIM K ceBepy. B cBomx oTBeTax
IIKOJIBHUKY YAIle BCErO IIPEIIOJIATAJNA, YTO ITUIBI CMEMAIOTCA TYy/Ia, Te
6O0JIbITIE KOPMA, U 9TO Pa3yMHOE COODparKeHHe OIEHUBAJIOCH TIOJIOKUTEIHHO.

Takzke B xX0jile MUTpAIUU O0INee HAIIPaBJIEHNE TepeaéTa MOXKET OBbITh
«K IOT'Y», HO HA KOHKPETHOM yYacTKe ITUIIBI MOI'YT JIETETh HA CeBep, ITOOBI
00OTHYTH IIPENATCTBHE UK IIPOJIeTeTh HaJ| OoJjiee yIOOHBIMU MECTAMU JIJIs
HOUsIera. Takyke MAPIIPYT MEPeIETa MOXKET IPOJIETaTh BIIOJIb OEperoBoii
JINHUM, KOTOPast B KAKOM-TO MECT€ MOXKET OBITh M30THYTa, ITO 3aCTABJISIET
IITUTL JIeJIATH KPIOK.

BosmoxkHBI TakzKe OMMUOKY B OIIPEJIeJICHIN ITHIIAME HAIIPABJICHUS [I€Pe-
J1éTa, 0COOEHHO CPEIU HEOIIBITHON MOJIOJEXKU.

BuumarenbHOe uTeHmE BOIIpoca MOJCKA3BIBAET eIlé OIUH OTBET Ha HEro:
TO, YTO MBI BUJWM, €IE HE 00A3aTETHHO €CTh HACTOSIIAsT MUTDAIUS —
UTHUIBL MOI'YT COBEPINATD JIOKAJIbHBIE IePEeMeIIeHUsl (¢ HOUEBKU Ha IIPYLy —
Ha KOPMEXKKY Ha OJIMKHHI JIyI WM K MecTy cOopa Iepej IepeéToM).
K ToMmy ke M3BECTHO, YTO MUIPAIMA MHOTHUX IITHUI[ IIPOUCXOJIST HA OYEHBb
GOJIBIIION BBICOTE, YACTO — HOYBIO, W IIOITOMY TO, IYTO MbI HADJIOIAEM 3PU-
TEJIBHO, C OOJIBIIOI BEPOATHOCTHIO HE SIBJIIETCS IaCThI0 MUTDAIIH.
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B cocrasiennu Bompocos st KOHKypca 1o 6uosornu Typuupa Jlomo-
mocoBa 2008 r. m OTBeTOB Ha HUX HpuHUMajau ydactue: 3BepeBa 1. O.,
Kapos A. A., Kanakun M. B., Kobyzesa U. A., Kyapsasuesa E. 1., Kyin-
qenkoBa K. H., Mopkosun A. A., Ilerpam E. I'., Cemenosor As-ap. H u
Annp. H., Crynaukosa A. H.

Kpurepuu npoBepku u Harpak/JJeHUsl.

Ipemioxxeno 8 3aganuii, KaxKaI0e 3aJaHNe OIEHUBACTCS IEJIBIM HEOTPUIIA-
TEJIbHBIM KOJIMIECTBOM GAJIIOB.

I'paMoTBl «3a YCIENIHOe BBICTYILUIEHHE Ha KOHKypce [0 Ouosorun»
(oreHKa «V») 1 6AJIIBI MHOIOOODBsT (OIEHKA «e» ) IPHCYK/AINCh B 3aBUCH-
MOCTH OT CyMMBI OAJIJIOB M KJIACCa, B KOTOPOM yUUTCS YIACTHUK TYDHUDA,
B COOTBETCTBUU C TaOJIUIIEH.

Kuace | 6amr MmHOTOGOPBs («e») | rpamora («v»)
<4 >4 >5
5 =>4 > 6
6 =4 =6
7 >6 =8
8 26 z9
9 =7 > 10
10 =8 > 11
11 =9 > 13

IIpu omenke 0TBETOB HA BOIIPOCHI IO OMOJIOTMH IITKOJIBHUKA MOTYT IIOJTY-
YUTH IOJIOKUTEIbHBIE 0AJIIbl 38 MPABUJIbHBIE OTBETHI. 33 HEIPABUJILHBIN
OTBET OAJLJIbI HE CHUZKAIOTCS.

Kak mpaBujio, BOIpoChk! 110 GHOJIOUHU IIPEIIIOJIATal0T HAJIMINE HECKOJIb-
KuX (a 9acTO — M JIOBOJIBHO MHOI'MX) HPABWJILHBIX OTBETOB. 3a KaXKIbIil
IPABUJIBbHBIN OTBET Ha4Yucasgercd 1 miam 2 Oajurta, B 3aBUCHMOCTH OT TOTO,
HACKOJIBKO CJIOXKEH BOIIPOC M HACKOJIBKO OYEBUJIEH OTBET.

BriBaror BOmpOCH], HA KOTOpBIE HET OJHO3HAYHO IIPABUJIBHOIO OTBETA.
B sTom citydae mosioxkuTe ibHbIE OAJLIBI HAYUCIISIIOTCST 38 JIIOOYI0 pa3yMHYO
rurore3y. 13 BOmpocoB 3TOro roja ipKuM MPUMEPOM TAKOTO POJIA SBJISETCS
Bompoc Nt 4 ipo «00JIbICeHnEe JTIOMEH.

Eciu mkogpHUK HE TOIBKO HEPEYUCIISiET WU, SBJISIIONIUECs, 110 €ro
MHEHHUIO, OTBETAMY Ha BOIIPOC, & M PA3yMHO UX apr'yMEHTHDPYET, STO MOXKET
[IOBBIIIATH €r0 OIEHKY.

B rTex Bompocax, rie mpocsaT MPUBECTH MPUMEPHI, — KaXKJIbI MPaBUJIb-
HbIIl TpuMep moBbimaer oneHky Ha 0,5-1 6awr. Bakwo, 9To mpumepsr

85



JIOJIZKHBI TOYHO COOTBETCTBOBATH ITOCTABIEHHOMY BoIpocy. Tak, mpu oTBeTe
Ha, BOIIPOC PO CBETSNINXCS BOJHBIX KUBOTHBIX ITPUMED «CBETJIAIOK» YUU-
TBIBATHCA HE OYIET.

Takzke caUTAIOTCS 38 OJUH COBCEM OJTHOPOJIHbBIE TpuMepbl. CKazkeM, ecin
B BOIIPOCE IPOCAT IPUBECTH IPUMEPHI *KUBOTHBIX, ¥ KOTOPBIX JTUIUHKHU U
B3POCJIbIE OCOOM MMEIOT PA3HBIH KOPM, IMPUMEPHI <«JIATYIIKA» U <«Kadas
OyIyT CAUTATHCST OJHOPOIHBIMH.

3a KaxKIpIlif BOIPOC MOYXKHO IIOJYyYUTh HECKOJIBKO 0ajijioB, W JaxKe
noBoJsibHO MHOro (8-10). Bepxuero upezena onenku He cymecrsyer. K coxa-
JIEHUIO, JIOBOJILHO YacTO pebsATa, npuayMaB 1 OTBET Ha BOIPOC, STUM U
OT'PAHMIUBAIOTCA, TTOJTyIas 3a OTBET 1-2 DaJiia.

O0bEM HAIMCAHHOI'O TEKCTa He BJIMsIeT Ha OIEHKY. BaXKHO He CKOJIBKO
HAICAJI aBTOP PabOTHI, & CKOJBKO PAa3yMHBIX MBICJEH OH IIPHU 9TOM BBICKA-
3aJ1 U CKOJIbKO TPABWJIbHBIX HPUMEPOB HPUBEN. Takke He MMOBBIMIAIOT
OIIEHKY PAaCCY2K/I€HUsI Ha MOCTOPOHHWE, IIYCTh U CBS3aHHBIE C BOIIPOCOM,
TEMBI.

Crarucruka

[IpuBoauM CTATHCTHUKY pEIaeMOCTH 3aJ1a9 KOHKYpCa 110 OMOJIOTUU MIKOJIb-
HEKaMH, yaacTBoBasmmMu B Typaupe B Mockse 1 MOCKOBCKOM permuoHe’ .
Takast crarucTuka MAET WHTEPECHYIO IOMOJHUTEIbHYI0 WHQOPMAIAIO O
zazayax (1 33JaHUU KOHKYDCa 110 OGUOJIOTUH B [IEJIOM ): HACKOJILKO TPY/IHBIMI
OKa3aJINCh 33J[a4ui, KaKhe 3aJad9l OKa3aJuCh HanboJiee IIPEeITOYTUTE b
HBIMU JIJIsI KOJIbHUKOB, U T. II.

B npusenénnoit cratucTuke yareHsl Bce pabOThI 110 OMOJIOTHAN, CIaHHBIE
mikojibHuKaMu B MockoBckoMm peruone (B TOM 4ucie u abCOJIOTHO HyJie-
Boie). [IIkonbHuKY, He cpaBume paboT 110 GHOJIOTUH, B 9TOH CTATUCTHKE HE
VUITEHBL.

CeesieHUsI 0 KOJMYECTBE IMIKOJBHUKOB 10 KJIACCAM, HOJIYYUBIINX I'Da-
MOTY 110 GuoJyioruu («v» ), IMOJyduBIIUX OAJT MHOOGOPba («e»), & TakwkKe
00IIeM KOJIMYECTBE YIACTHUKOB KOHKYpPCa 10 Guosioruu (KOJudYecTBe CaH-
HBIX Pabor).

[Kmace [1]2[3] 4] 5] 6] 7] 8] 9] 10] 11 | Beero |
Beero [0 [1[3[37[155[531[990 1199 [1112[702 [ 737 [ 5467
«e» [OJO[O] 4] 36[113]153 | 253 210 | 111 [129 | 1009
«v» [OJO[1[10] 26113166 204 [ 212|145 | 144 | 1021

7M0THBHpOBKy TAKOI'o BhIOOpA CM. B CTATUCTUKE KOHKypCa 10 MareMaTuke, crp. 30
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CBB,HGHI/IH O pacupeaejJeHnu CyMMbl 0AaJIJIOB TI0 KJIacCaM.

Cymma Knaccer Bcero
1\2\ 3\ 4\ 5\ 6\ 7\ 8\ 9\ 10\ 11
0/0|0| O 3| 23| 47| 47 36| 13 2| 12| 183
1 1| 1| 6| 27| 88| 119| 101| 64| 39| 33| 479
2 11 9| 30| 88| 157| 131| 135| 59| 57| 667
3 0 5| 13| 82| 121| 163| 134| 91| 62| 671
4lele|leOjed|e2l|e 72| 112| 156| 120| 71| 71| 627
5(viv|v0|v2l 15| 41| 115| 155| 125| 73| 68| 594
6 0| 3| v3|v35|e9l|el108| 99| 55| 63| 457
7 0| 2 7| 23| 62 791e 83| 56| 48| 360
8 0 O 6 19|v 51 66| 70(ed0| 50| 302
9 0 0 3| 13| 33| v43| 57| 41|edd| 234
10 0of O 0 9| 21 31|v47| 30| 27| 165
11 0o 1 2 3| 14 33| 36|v27| 28| 144
12 0o 1 2 41 10 27| 25| 22| 30| 121
13 0o 1 0 0 9 12| 13| 14|{v 29 78
14 1 0 6 10 10| 17| 14| 18 76
15 0 0 4 41 17| 13| 13 51
16 0 0 3 8| 10 9 18 48
17 1 0 4 8 6 7| 12 38
18 1 0 1 4 9 6 6 27
19 0 0 2 4 6 7 8 27
20 1 0 2 2 5 3 6 19
21 0 0 3 4 2 6 15
22 0 0 1 5 3 4 13
23 0 1 4 3 4 4 16
24 0 1 0 2 3 2 8
25 1 0 1 0 3 5
> 25 10 6 11| 15 42

3HaKaMU «e» U «V» B Ta6JII/II_[€ IIOKa3aHbl I'PAHUIBI COOTBETCTBYIOIINUX
KpuTepuesB HarpazkKJI€HUsd.
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CeejieHust 0 pacipejie/ieHun 6AJIIOB IO 3 TaHUSIM.

Banan Howmepa 3agannmit

1] 2] 3] 4] 5] 6] 7] 8

— [ 376]1532 17291231 868]2323]2720 [ 2781
0[ 272] 640 [2842 2688|1693 | 844[1968 1924
1]1664 [ 1284 | 466 | 1117 [1475[ 1062 456 | 551
2[2195[1055 [ 228 | 2861049 | 696 263 158
3] 628] 516] 109 91| 231 325] 38] 39
4] 226 265[ 61 34] 106| 129] 19| 9
5] 69 103] 18] 10| 31| 51 1] 3
6] 19] 39[ 9] 5] 13] 24 0] O
7] 10] 13] 2] 3] 2] 6] O[ 0
8 7] 1| 4] 3] o] 5] 3] 3
9 2] 2] of o] o] 2] o] O
10 o] 4] o] o] of of of o0
>10] 0] 4] of of of 1] o] 0
Beero | 5468 | 5468 [ 5468 | 5468 | 5468 | 5468 | 5468 | 5468
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Koskypc mo JIMHTrBUCTUKE

3agadn

Bce 3ajanus ajipecoBaHbl BceM KJIaccaM, IIPU TOJIBEJIECHUN UTOTOB yINTHIBA-
€TCsT KJIaCC U JIOCTUTHYTHIE PEe3YIbTaThl IT0 BCEM 33 IAHUAM.
1. /lana Tabiuna u3 ABYX CTOJOIOB, CoJepKaliiasi PYyCCKUe cjioBa. B HeKo-
TOPBIX CITyYasX BMECTO CJIOB MMPOCTABJIEHBI 3HAKU BOIIPOCA.

TOYKA ?

? MHOT 1A,

? KpaTKuIit
JIJIMHHBIA JIOJITUIA
3eMJISIK ?

? qaChl
TEPPUTOPHUSI ?

? BEYHBII

3aganue 1. 3anosaure npomycku. [loscanre Bae perrenne.
3aganue 2. IlonpobyiiTe TpeaTOKUTH HA3BaHWE I KaXKJIOTO W3
CTOJIOIOB TaOJIUIIBI.

2. Jlaubl T1arosIbl I3bIKa KYK Tafioppe B (hopMme OCHOBBI 1 B hopme, 0003Ha-~
YAIOIIell TIOBTOPSIIOIIEeCs WU JTTUTEILHOE JeiCTBIE, a TAK¥Ke UX IePEeBOJIbI

Ha pycckuii si36IK. HekoTopbie (pOpMBI MIPOILYIIEHBI:

kal
kunut
perp

pit

reek
thaangk
than
thuut
yomparr
waarin
yoongke
katp
koope
ngee
nhuuth
pinirm
rangk
riic

rok

kalal
kununut
perperp
pitit

reerek
thaathangk
thanan
thuuthut
yompomparr
waawarin
yooyongke
5

P P, R, SV, SR, R QR
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HECTHU
VAT, 3a0UpaTh
MMOKPBIBATH
JIepKATh

JIaBaTh

JIe3Th, B30UPATHCS
CTOSITH

[OJI3TH
CTAHOBUTHCS
TOHSITHCS

BUCETH

XBaTaTh

JKJIATH

CIIyTIATH

HIOXaTh
BOOOpaKaThH
CIPAIIIBATH
GexkaThb

BUJIETH



3aganue. 3anoaaute npomycku. [losicaure Barre pemienwe.

IIpumeuanue. CuMBoJI y YuTaeTcs MNPUMEPHO KakK pycckoe i ng, th,
nh, w — ocobble coTyIacHbIe 3BYKH s3bIKa KYK Taffoppe; OyKBOCOUeTaHUs ad,
ee, i, 00, uu 0BO3HAUAOT JoJTHe (JBOHHBIE) TJIACHBIE.

f3bIK KyK Taiiéppe OTHOCUTCS K I'pYIIIe MMaMa CeMbU HaMa-HbIOHTa. Ha HEM

rosoput okoJio 250 npejicraBuTesell Hapoa Tafloppe Ha ceBepo-BoCTOKe ABcTpa-
JIUN.

3. JlaHbI Ipe/JIOXKEHNs Ha PYCCKOM SI3BIKE ¥ TIEPEBOJIBI OT/IEIbHBIX CJIOB Ha
6aCKCKUil S3bIK.

1. Muxkesib roBopuT, YTO OTIACT JeHbIu cecrpe (arreba).

2. Numap pacckasbiBaer 6pary (neba) o croeit cecrpe (ahizpa).

3. Ucamkyn rosopur, uro eé cecrpa (ahizpa) 3makoma ¢ cecrpoii (arreba)
u 6parom (anaia) AsbbGeproka.

4. Anbeprok — 6par (anaia) Koabmo.

5. Kosbio xkuBér BMecte ¢ cecTpoit (arreba).

3anmauue 1. 3amoHATE IPOILYCKH.
1. VcamkyH Jymaer, He TIO3HAKOMUTH Jiu cBoero 6para (?) ¢ Unuap.

2. Muxesb He Beput, 9T0 Asbbeprok — ero 6par (7), u yTBepKIaeT, 4To
y ero cecrpol (?) mer 6parbes (?), Kpome Hero.

3amauue 2. Moxer jin 1e0oBeK mo uMeHn KoJib1o IpUXOIUThCS CeCT-
poit Ucamkyn? IlosicauTe perrenne.

IIpumeuanue. B 6ackckoM si3bike OyKBa h He YuTaeTcs, a OyKBa 2 InTa-
eTcsl KaK PYCCKOe C.

Ha 64ckckom s3pike roBopsaTr 500-600 Teicsy uenoBek Bo Ppanrnuu u Vcma-
HUM N OKOJIO 170 THhICAY Y€JIOBEK B ﬂaTI/IHCKOﬁ AMepI/IKe. PO,[LCTBQHHBIG CBA3U
6&CKCKOI‘O A3bIKa HE yCTAHOBJICHBI.

Pemenus 3ala4 KOHKYPCa I10 JIMHI'BUCTUKEe

1. Bee cioBa u3 JjieBoro croabua (mouka, OAurHbll, 3eMARK, MEPPUMOPUA)
UMEIOT OTHOIIEHUE K IPOCTPAHCTBY, & CJIOBA U3 IPABOro croybia (unozda,
xpamrud, donzul, wacsl, 6eunbil) — KO BpeMenu. IIpu aroM B 0fHOMN U TOi
2Ke CTPOKE IMPUBOIATCS CJIOBA, CXOMHBIE IO 3HAYCHUIO:

Odaunnoud ‘Gobimoit (o pazmepy)’ — Cp. JAUHHOE NAAGMYE, DAUHHBT NYMY
(IyTh, KOTODBI MMeeT GOJIBIILYIO JIUINHY );

doszuti ‘ool (110 Bpemenu) — cp. doszoe oocudanue, dor2uti nymob
(yTh, Il IPOXOXKIEHUS KOTOPOrO TPEOYeTCsl MHOIO BPEMEHH ).
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Saganue 1. (B GonpmmHCTBE CIIyIaeB BO3MOKHO HECKOJIBKO BADHAHTOB
oTBeTa):

TOYKA MUz | MomMeHm | meHo8eHue

Koe-2de | mecmamu HHOTJIA

xopommuti 1] KPaTKHI

JJIMHHBIA JOJIrui

3eMUISIK COBPEMEHHUK | POBECHUK | CEEPCTHUK
aunetika /| pyaemxa / 9aChl

(carmu)memp | womnac?

TEPPUTOPHUST nepuod / anozxa

becronewnvits | beckpatinudi® | Beunbrit

3amauune 2. «IIpocrpancTBO» — «BpeMsi».

KommenTapuii. [1] CioBo xopomkudi MOXKeT OTHOCUTBCSI HE TOJBKO K
IPOCTPAHCTBY (Kopomkoe naamoe, Kopomxul Kapardaus), HO ¥ KO BPEMEHH
(KopomKue cpoxu), HO BaXKHO, 9TO CJIOBO KpamKuli MO0 OTHONIEHUIO K IIPO-
CTPAHCTBY YHOTPEOIATHCA HE MOXKeT (Hesb3s CKa3aTh *kpamkoe naamoe,
*epamwuti vapandaw)®.

[2] OtBeT wunelika TydmIe OCTATBHBIX OTBETOB, MOCKOJIBKY “4aChl — 3TO
HauGoJlee IIPUBLIYHLIA ¥ 9aCTO BCTPEYAIONIUIiCS MHCTPYMEHT JIJIs U3Mepe-

HUsl BPEMEHU, a AUHeUKa — 3TO HamboJiee MPUBLIYHBII M 9acTO BCTpeda-
IOIMUICS MWHCTPYMEHT JIJIsi U3MEPEHUs [IPOCTpPaHcTBa. Komnac ke, CTporo
TOBOps, He M3MepsieT IPOCTPAHCTBO, & yKA3bIBAET HAIpaBJeHHe. B HEKOTO-
PBIX paboTax YIIOMHUHAJICS TaKyKe Tak HasbiBaeMblii GPS — naBuramuonubrit
pubOP, MO3BOJISIONINI OIPEIEISITh KOOPJMHATEI O0bEKTa B IIPOCTPAHCTBE.

[3] OtBer Geckpatinuli HECKOIBKO Xy2Ke OTBeTa 6eckoHeuHvill, TIOCKOIBKY
CJIOBO beckpatinuil MMeeT 3HAaUeHNe ‘He MMEIONN BUAUMBIX IIPEIesIoB B
IIPOCTPAHCTBE’, B OTJIMYIUE OT CJIOBA OECKOHewHbitl ‘He MMEIONIIIl IpeIe/ioB
B pocTpaHcTBe’ (a CI0BO geunbill O3HAYAET ‘He UMEIOIHIi IPEIeJIOB BO Bpe-
MeHI).

Asrop 3ajaun U. B. Utkun, agrop pemenuss A. Y. ITunepcku.

2. [Ipoanamn3mpoBaB yCJIOBHE, MOXKHO BBIIEIUTH JIB€ TPYIIILI [JIATOJIOB
sI3bIKA KYK Taiioppe: ¢ KPATKUM IVIACHBIM B IEPBOM (WJIM €MHCTBEHHOM )

83HaK * («3Bé3ﬂ0‘{Ka>>) HUCIIOJIB3YETCA B JIMHI'BUCTHUKE JIJId YKa3aHUA Ha HEIIPpaBUJIb-
HOCTBH CJIOBa, BBIPpaKE€HUHA UJIN IIPEOJIO?KEHUA.
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cjore, HanpuMep, kunut ‘yaassaTts’, kal ‘HecTn’; U ¢ JOJTUM TJIACHBIM B IIEp-
BOM cJjiore, Hanpumep, thaangk ‘ie3th, B30uparbes’, yoongke ‘Bucers’. Crio-
cob obpazoBanust OPMBbI, 0003HATAIONIEH TOBTOPSIONIEECH WIIN JIJINTETHHOE
JleficTBre, y ABYX 3TUX I'PYII IJIANOJOB pa3Hbiil. Eciu Mbl 0603Ha4UM e1u-
HUYHBIE COTJIACHBIE U TPYIIIBI COMJIACHBIX cuMBoJiom C; a riacabie — V, TO
crrocobbl 00pa30BaHMsl MHTEPECYIONIE HAC (POPMBI MOXKHO CXEMATHYECKU
MIPEJICTABUTD CJIEJYIOIIMM 00pPa30M:

nepsblii racHbiit kparkuii: CqV1Cy—V1Ca—ocrarok (kun-umn-ut)
nepsbiii riacabt gonruit:  C1V1V;—C;V;—Co—ocrarok (thaa-tha-ngk)

3anaHue:
katp katpatp XBaTaTh
koope kookope XKIATh
ngee ngeenge CITYIIATD
nhuuth nhuunhuth #oOXATH
pinirm  pininirm BOOOpazKaTh
rangk rangkangk  cnpammuBaTh
riic riiric 6eXkaTh
rok rokok BUJETH

Aprop 3asiaum I1. M. Apkanbes, aBrop pemenus [1. M. Apkajbes.

3. U3 ycioBus 3ama4m ciefyer, 90 B OACKCKOM SI3bIKE [IJIsi HA3BIBAHUS
cecTép u OpaThEB UCIIOJIB3YETCS II0 J1Ba TepMuHa: arreba u ahizpa njis cecTép,
anata 1 neba ns 6parbeB. JIerko BUIAETH, YTO BBIOOP OJHOIO TEPMUHA U3
[apbl OIPEJIEJISIETCS TI0JIOM TOI'O YeJIOBEKA, JIJIsi KOTOPOIr'o YCTAHABJINBAETCSI
dakT pojcTBa: cecTpa KeHIUHBI 110 uMmenn VcamkyHn — ahizpa, a cecTpa
MY?KYHMHBI 110 UMeHU AJIbOepToK — arreba; 6par x)eumuubl Uimap — neba,
a 6par AubGeproka (My:K4mMHBI) — anaia. [loJIb3ydCh TEKCTOM yCJIOBHS
3aJIa9U U TIEPBOTO 3aJIaHNUsI, MOKHO YCTAHOBUTH ITOJI YETHIPEX MEPCOHAKEN:
Wcamkyn, Uuap — xenmmabl, AnbbepTok, Mukenb — MmyzK4auHbL. [loJ
yejioBeka 1o uMenn KoJibiio u3 ycjioBus u 3a/iadus 1 He yCTAHABJINBAETCS.
IIpencraBumM ycTaHOBJIEHHBIE COOTBETCTBUS B BUJE TAOJIMIIBL:

ITos geoBeka My2kckoit ZKenckmit
Hanmenosanue arreba ahizpa

Jutst ero/eé cecrpel | (upemyoxkenus 1, 3) | (upemiaoxkenus 2, 3)
Hanmenosanue anaia neba

Jtst ero/eé G6para | (upensoxkenus 3, 4) | (npemioxkerne 2)
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ITo umeromuMcs TaHHBIM MOYKHO BBINIOJHUTHL 3agaHue 1:

1) Ucamkyn gymaer, He HO3HAKOMUTE Jin cBoero 6para (neba) ¢ Umap.

2) Muxesib He Beput, 4To AbGepToK — ero 6par (anaia), U yrBep:KIaer,
4T0 y ero cecrpsl (arreba) Her 6parbes (neba), Kpome HEro.

Jlyist BBIIIONTHEHUST 3a/iaHUs 2 TPeOYeTCsT YCTAHOBUTD IOJI Y€JI0BEKa 110
nmenn Konbno. U3 npejgioxkenus (5) ycjoBusi BUIHO, YTO HAMMEHOBAHUE
st cectpbl Kosbo (arreba) coBnagaer ¢ HAMMEHOBAHUEM JJIS CECTED My K-
qna Mukens n Ans6epToka 1 He COBIAJAET ¢ HANMEHOBAHUSMU JIJIT CECTED
skenun Unmap u Ucamkyn (ahizpa). Ciaenosarensno, Kosnbio — Myxk4una
U NIPUXOJUTHCST KOMY-JINOO CECTPO HE MOKET.

Aprop 3ayiaan H. M. Illurosa, aBrop pemenust H. M. ITIurosa.

Kpurepun npoBepKu m Harpak/1eHust

Permenns 3a/1a4 OleHUBAINCH B GasljlaX CJIELYOIIM 00pa30M.
3agaua 1.
Sananue 1.
(Touka) — MUT / MOMEHT / MI'HOBEHHE [1 6an]|
Koe-rjie / Mecramu — (MHOT/IA) [1 Gas]
KOpPOTKHil — (Kparkuii) [1 6au]
(3eMJISIK) — COBPEMEHHHUK / POBECHUK / CBEPCTHHK [2 Gaswnal
JHelika / pyierka / (caHTH)MeTp / KOMIac — (9achl) [1 6a|
(Teppuropmsi) — mepuog, / 3moxa [1 6amnn]
GeckoHeHBIH (GecKpaliHuii — 4yTh-4yTh Xy»Ke) — (BeUHbIi) [1 6as]
(B KaxKJI0#i CTPOUKE JI0CTATOUHO yKa3aTh JH000e TOJXO/ISIIee CII0BO)
Uroro 8 6amnnos.
Sananue 2. [IpocTpancrso 2 6asa — Bpems 2 6asuta. Utoro 4 6asia.
MakcuMasibHOe KoJtm4aecTBO 6asuioB — 12. 3a/iada cauTaiach peréHHoil,
ecym 3a Heé nosrydero ot 10 j10 12 6asuios. Onenku 7—9 6a/LI0B yIYNTHIBAJIUCH
KaK JaCTUYHOE pellleHue.

3amaya 2.

O6bsicuenne criocoba obpazoBanust GOPMbBI, 0OO3HAYAIOIIEH TOBTOPSIO-
Ieecs Win JJIUTeIbHOe JIefCTBIe, Y JBYX IPYII IVIAroJIoB — 10 3 Oasura 3a
KaXK/IyI0 U3 JIByX I'PYIII, Bcero 6 6aJios.

Kazkib1it BepHO 3al10/IHEHHBIN TPOITYCK B Tabjuie — 1o 1 6ajy, uToro
8 6aJsLIoB.

MaxkcumaabaOe KosmmaecTBO 6asLToB — 14. 3a/1ada canTaaach PerméHHon,
ecin 3a Heé nosrydeno ot 10 70 14 6asnos. Onenku 7-9 6a/UI0B yIUTHIBAINCH
KaK JaCTHYHOE DelleHue.
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3agaua 3.

Ecyin npaBuibao onpenesén moyg N nepconazkeit: (2N —4) GaJuia, HO He
menee 0 6asuios (T. e. 4 Gasuia 3a 4 nepconazeii, 2 6asuia 3a 3 nepcoHaKei,
0 6aJUI0B B OCTAJILHBIX CJIyYasX).

Ecnu B pemiennn o0ObsICHEHO, YTO PEJIEBAHTEH IIOJI YeJIOBEKA, OTHOCH-
TEJIbHO KOTOPOTO Ha3bIBAaeTCsl ero 6par/cecrpa: 4 Gasuia.

Baganue 1 — 1o 1 Gasuty 3a KaxKblil BEpHbIH OTBET (3all0JIHEHHBIN TPO-
nyck), uroro 4 GaJuia.

3ajanune 2 — 3a BepHO BBINIOJHEHHOE 3ajaHne 2 HaJuia.

MakcuMasibHOe KosimiaecTBo 6asioB — 14. 3aada cauTaiach peréHHoil,
ecyn 3a Heé nosrydeno ot 10 70 14 6asnos. Otnenkn 7-9 6a/UI0B yIUTHIBAINCH
KaK JaCTHIHOE PelleHue.

Wroru xoHKypca 1O JTMHIBUCTUKE HOIBOIMINCH IO CJIEILYIONUM KpPUTe-
pUAM.

Onenka «e» (6ajr MHOroGOpbsl) CTABWIACH B KAXKJIOM U3 CJIELYIONIAX
CJIydaeB:
1. B smoboMm Kjacce He MeHee 1 peréHHoil 3a/1a4u;
2. xknacc < b 1 He MeHee 1 YACTUYHO PENIEHHON 3a/1a4H;
3. Knacc < 7 ¥ He MeHee 2 YACTUIHO PENICHHBIX 3a1a¢;
4. knacc < 9 u He MeHee 3 YACTUIHO PENIEHHBIX 33/1a.

Onenka v (rpaMoTa 3a yCIIEITHOE BBICTYILJIEHHE B KOHKYPCE 110 JIKHI'BU-
CTHKE) CTABUJIACH B KAXKJOM U3 CJIEAYIONUX CJIy9aeB:
1. B 1000M Kitacce He MeHee 2 PeléHHBIX 33J1a;
2. xkymacc < 7 1 He MeHee 1 peléHHON 3a/1a4M;
3. kiacc < 8 u HaJiIMunMe He MeHee 1 PEINIEHHOE 3ajla9u U ellé He MeHee 1
YaCTUIHO PENIEHHON 3a1a4M;
4. knacc < 10 u ectb 1 peméHHasi 33Ja4a IUIIOC 2 YACTHYIHO PEIIEHHbBIE
3aIa9n.

B CJlIy4dae, €CJii IIOCTaBJICHA OICHKa «V», OIICHKa «€» HE CTaBUTCI.

Bamevwarnue. Kpurepun ornenku Karxkjaoi 3amadm B Oajax paspadaTbi-
BAJIMCh U3 COOBparkKeHuil yno0CTBa IIPOBEPKHU 9TOi 3a1aun (Kak [IPaBHIIO,
[IPOCTOI JIOTUYIECKUH ITIATr B PEIEHIH 33/1a91 — IIePEBO/ CJI0BA, [IOCTPOEHIE
npuMepa 1 T. II. — OlleHuBaeTcsa B 1 6aji, Gojee CIOXKHBIE — B 2 6ajia,
u 1. 1.). [Ilpu 970M MakCUMaJIbHOE KOJIMIECTBO OAJIIOB 38 KAXKILYIO 3aJ[ady
(BBIOpAHHOE TOJBKO U3 COOOparkeHuil yzo06CcTBa IIPOBEPKHU) He XapaKTepH-
3yeT CJI0KHOCTD 3a7a49u. [LlosToMy U cyMmMa OAJIJIOB 10 BCeM 3a/1a9aM HUKAK
HE XapaKTepPU3yeT yCIIeXH YIaCTHUKA TyPHUPA, MOy IHBIINErO TH OAJIIBI.
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Crarucruka

IIpuBomuM CTATHUCTHKY PpEIIAeMOCTH 3aJad KOHKYpCa II0 JIMHTBUCTHUKE
MKOJTbHUKAMA, y9IacTBOBaBIUMKU B TypHupe B MockBe m MOCKOBCKOM
peruomue.

B npusesénnoil cTaTucTHKe yITEHBI BCe PA0OTHI 0 JIMHIBUCTHUKE, CIIaH-
Hble MKOJIbHUKAaMU B MOCKOBCKOM peruone (B TOM 4uc/ie U abCOTIOTHO HyJIe-
Boie). [[IkonbHUKY, HEe caaBiiue paboT 110 JUHIBUCTHUKE, B 9TOH CTATUCTUKE
HE YUITEHBI.

CeeleHnsl 0 KOJIMYECTBE IMKOJIBHUKOB 110 KJIACCAM, IIOJIyYMBIIAX T'pa-
MOTY TIO JINHTBUCTHKE (<«V» ), TOSYIUBIIIX GAJIT MHOTOOODB (<«€» ), & TAKIKE
00IIeM KOJIMYeCTBe YYaCTHUKOB KOHKYPCA II0 JIMHIBUCTHKE (KOJIMYECTBE
CIIAHHBIX Pador).

[Kmacc [1]2[3] 4] 5] 6] 7] 8[ 9] 10] 11] Beero |
Beero [0 ]0 19 1129 [ 472 [ 858 [ 949 [ 1054 [ 783 [ 911 [ 5176

3

1
0(010] O 2 0 0 51| 109 | 90 | 178 430
0(0|0| O 1 9| 36| 26 18| 40| 63 193

«e»

LV»

CBe,HeHI/IH O pacrpeaeJIcHun 6aJIIOB TI0 3aJav9aM.

Baman Howmepa zamga«

1 \ 2 \ 3

— | 814 | 715 | 1096
0] 992 | 354 | 427
111839 | 392 | 522
2| 756 | 594 | 948
3| 100 | 732 | 942
4 73 | 600 | 588
5 65 | 522 | 265
6 65 | 380 | 154
7 65 | 225 33
8 91 169 31
9 95 | 103 12
10 96 76 62
11 84 59 1
12 41 42 18
13 63 1
14 150 76

| Bcero | 5176 [ 5176 | 5176
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PermaeMocTh 3a/1a4 10 JIMHIBUCTHKE (PENIEHHBIMA CUUTAJIUCH 3aJQ9U C
COOTBETCTBYIOIUM KOJIMYECTEOM OAJLJIOB, ONPEJICJEHHBIM KPUTEPUSIMHA ITPO-
BEPKH; IBA HEMOJHBIX PEMICHUS — C COOTBETCTBYIOMIMM KOJIMIECTBOM OaJl-
JIOB II0 TeM >Ke KPUTepHUsiM — B JaHHOI TabJIUIe yCJIOBHO yUUTHIBAJIUCH KAk
OJIHA DEINEHHAS 33/1a1a).

Permierno Kiraccor

33,184 1[2]3] 4] 5] 6] 7] 8] 9] 10] 11
0 samaq 0|0 | 1|19 ] 128 | 463 | 822 | 867 | 911 | 640 | 650
lsamaga |0 | 0| 0| O 1 9| 32 74 | 125 | 103 | 196
23amauan | 0|0 [0 ] O 0 0 4 8 17| 28 | 56
3zamaan | 0 | 0| 0| O 0 0 0 0 1 12 9
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Konkypc no jureparype

SamaHus

Bce 3amanumst ajpecoBaHBI MIKOJBHUKAM Bcex KjaccoB. He obsizaTebHO
IIBITATHCS XOTh YTO-HUOY/b CKA3aTh 10 KaXKJIOMY BOIIPOCY — JIyUIle Kak
MO2KHO 0oJiee 06CTOATETHHO BBIIIOIHUTH OJIHO 33 /aHUE UJIM OTBETUTDH TOJIHKO
HAa TIOHATHBIE U ITIOCUJIbHBIE BOIIPOCHI B KaXKJIOM 3aJIaHUU.

1. Huowce npusedenvr 064 cmuromeoperus, HANUCAHHLT 0 Beauxod
Omewecmeennotl 6otine. Mx agmopv. — nosmui-dpponmosuku Cepezeti Opaos
u Bopuc Cayurud.

Ero zapeum B map 3emHOi, PaccrpermuBamu Banbky-B3BomgHOTO
3a 10, 9T0 pybHeka OH BOIHOTO

He ynepxxkau, e ycrepér.

Beero, npyses, conpar npocroi, He Boraep:xas. He cmor. Yoér.

A 6bL1 oH ML COTIIAT,

Bes spannit u narpas,. Bombapauposmuku 6omMoum

Emy Kax MaB3oJieil 3eMiid — W Beex j1o oaporo youm.
Yoéunm Bcex 10 OIHOTO,
Ha vminmon Bekos,
Ero me Tpomys ommoro.
" Maegnsie Ilytu mbiasar
OH joKa3aTh He CMOT CyIY,
Boxpyr mero ¢ 60k0B. Yro B3BOMIA OOIILYIO GELy
Ha pbDKHX CKATax TYUH CIIST, On u3bexxaj coBceM CJIydaiHo.

VHéC B MOTIJTY 3Ty TaiiHy.
Meteauiibl METYT,

Viap B COCOK, yJIap B BHUCOK,
1 Bot 3apseiT VBan B mecok,
Berpa pasber Gepyr. 1 mazke XOJIMHK He HACBHITAH
Ham simoit, roe VBan 3achimam.

I'poma Tskésnble rpemMsrT,

JlaBHBIM-TaBHO OKOHYEH OOiA. . .

Pyxkamu Bcex apyseit Mo peuxn ne noitna menpa,
OH THx0 KaHyJ B peuky Jlery.
Bcé sTo caenano ¢ yrpa,

Kak 6yxaro B MaB30Je€ii. . . 3ane xkapa ObLIa B TO JIETO.

Ilosioxken mapensb B I1ap 3€MHOIA,

Kax mooicno noanee omeemovbme, “em NOTONCU MU CIMULOMEOPEHUA
(obpamume eHumarue u Ha codeparcarue, u Ha Gopmy) U 8 UEM 0CHOBHLIE
pasaunus medcdy numu. Onpedeaume, ecau mooceme, a8mMopa KasHcdozo
CMAUTOMBEOPEHUA.
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2. Ileped samu ompuieky u3 08YxT npoudsederuli 8eAUK020 PYCCKO20 NUCH-
meas XIX sexa — penauxu 08yx eepoes, NomMuYOWUT 20CMed.

1. He Hy:xHO maMmIryIieK, MeIOBUKOB, MAKOBHUKOB U JIDYTUX IIyHIUKOB;
TAI HAM Bcero Oapana, KO3y Jasail, meanl copokasernue! la ropeskn
11000JIbIlle, HE C BBIAYMKAMU TOPEJIKH, C U3IOMOM U BCAKHMHU BBITPEOEHB-
KaMU, & YUCTOU, IIEHHOW TOPeJIKU, YTOOBI UrpaJsia U IInIesIa, Kak OerreHas.

2. Beyrymasin guery, stednts rosiogom! UTo y HUX HEMEIKast KUIKOKOCT-
Hasl HATYpa, TaK OHU BOODPAXKAIOT, UTO M C PYCCKUM KEJIYIIKOM CJIaJIAT!

3. Hy, mozcrasisiit cCBOIO 9apKy; 9T0, XOpoIiia ropeikal A Kak mo-JaTbliHu
ropeska? To-To, ChIHKY, JMypHU OBLIM JIATHIHIBI: OHU U HE 3HAJM, €CTh JIN
Ha CBeTe IopeJIKa.

4. Y MeHs KOrja CBUHUHA, BCIO CBHHBIO jJaBail Ha cTOJ; Oapannna —
Bcero bGapaHa Tally, I'ych — BCero rycs!

Hazosume npoussedenus u zepoes. Onpedeaume, KoMy KaKue PeENnIUKY
NPUHAOAEINHCATN, U NOACHUME, NOYEMY 8v, mak cuumaeme. Cpasrume 6viCka-
3viBanUL 0 nuwe (u numoe) u no codepotcaruio, u no crmumo. Ilposeasemes
AU 8 HUL OMHOWEHUE GEMOPA K 2EPOAM Y

O KaKkom u3 IMUX 2ePOE8 CKABAHO: <. . . TOJTBEPIUI ITO JIEJIOM: OH OIIPO-
KUHYJI TOJIOBUHY OapaHbero 60ka K cebe Ha Tapesky, Chesl BCE, OOTphI3,
obcocast 1o nocyenueit kocroukuy ¢ [lowemy 6w, mak dymaeme?

Hasosume xax mootcho bosvue npoudsederudl, 8 KOMOPLIL cOOGULAEMCA,
YMo U Kak e0am 2epou, 4mo oHu 2080paAm 0 ede. 3avem, no-eawemy, 3mo
nyorcno nucamensm? (Paccmompume kaorcowti caywat omdeavo).

3. B meaesusuontom KOHKYPCE WKOADHUKOE — 3HAMOKOS PYCCKO20
A3BIKA 6 Kawecmee JoMaUuHe20 3a0aHUA KOMAHOIaM ObLAO NPEANOINCEHO NEPe-
deaamv 6 dpamy u padviepamsv 00HYy u3 ussecmubir bacen. Bom ¢paemenm
2moti «dpamuiy.

IToBap: Cubimuinb v ThI MeHsI, HecyacTHOe kuBoTHOE? ¢ yixe 33 roja
CJIy?Ky TIOBApOM U HHU Pa3y He BUJIBIBAJ HUKOTO, KTO Obl BET cebsi Tak Oec-
creike! Ocranosuch Hememyenuo! Thol cablmumb MeHs? 3anpoxudvieaem
20n08y keepry. O, Kak s HecuacTen! 3a 9TO s, YECTHBIA TOBAP, JIOJIXKEH Tep-
methb 3107 Kom yxodum, no Ilosap smoeo ne sudum. Kor, moxamyiicra. . .
Hosap 3ameuwaem, wmo xom ywéa. Tohl aro, yrén??

O Bpemena, o upabl! Kiroun mom, kimoun! Kapery mue, kapery!
O 60xe, KoHYeHO, s1 TubHY, JlonHa AHHa! Y2KacHBIN BeK, y»KacHble cepial
O koImKu, MOPOXKIeHbs Kpokoauyos! locmaém nucmosaem, cmpeasem 6
6uUCok, nadaem.
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ABrop: (svirodum na nepednud naan) DTO BCE TOIBLKO GECTOIKOBAL
ZIpaMa, d HHKOIZIa H JABYX CTHXOB He Hammcaj. Ho Buzenm Jjim Bl Korja-
HUOYIh TAKOE HECYACTHE U TaKyo HaraocTh! Her, moromy uTo, yBUIEB 3TO,
JKHTB JaJblne Heab3d! Ilodnumaem nucmoaem u cmpessem 6 6Uucox.

Kaxan 6acna nodsepeaacv mepedeare? [umamuvr u3 xaxur npouseede-
HUl KAKUT A8MOPOS UCNOAL306AHDL co3damenimu Ho6ol «dpamory ? Ecmob
AU CPEU IMUT UUMAM 63AMble U3 0pam?

Ymo makoe dpama? Umo maxoe bachs? B wém cmwvca nepesoda u3
00H020 otcanpa 6 dpy2ot?

Covurume c6010 KOPOMEHLKYIO 6aCHIO (MONHCHO 6 NPO3E).

4. I'epoti pomana Tamvanv, Toacmoti «Kvicvoy ovenv 20pdunca mem, 4mo
Hagén nopadox 6 bubauomexe. Bom dpazmenmor motl paccmanosky KHuz,
KOMOPYI0 01 NPEOAOACUN:

1. «KpacHoe u uépnoe», «losybasi yamkas, «AJIEHbKUN IIBETOYEK>,
«Benbrit Bum — Yépuoe yxo», Aunpeit Bebrit, «Barpossrit octposy, «Yep-
HOMOPCKOe TapoxoicTBo. Pacrucanues, Carra YépHbrif;

2. «Mymy», «Tarapckuii KeHCKUil KOCTIOM», «ByOysmna — HapomHas
repounsi ['peruny, «Buburons, «/lamancrer. Karamor BeicraBkuy, «Mumuk-
pusi y peib», HaBaaBase;

3. Myxwuna, [Tlepmenesny, 2Kykos, [1Imenés, Tapakanosa, 3aiines, Me/i-
BesieB, JIbBOB, Jlucusnckas, Opios, CokosioB, Copokun, I'yce, Kypoukus,

Coutobés-Ceoit;

4. Iserkos, Posos, Pozanos, Bumuesckuii, fA6soukuna, Kopreituyk,
JIyrosckoit, [losesoit, Crenusk-Kpasunucknmit, CremyH;

5. Tnmaskos, Bpoman, Ymuuckuit, Jlobadesckmit, A3wikos, [lleiinun,
Bopoxynun, I'pyannuna, Ilysukos, Tememos, XBocTeHKO;

6. «Bosku u oB1bl», «KoBaperBo 1 11060Bb», «OTIIBI U j1eTn», «2KuBbIe
u MEpTBBIe», «BoitHa u Mmup», «IIpectymienne n HakazaHmes.

Io xaxomy npuryuny eepot paccmasun knueu? FEcau mooiceme, yxa-
alcume a6mopos Hazsannur knue. Ha xaxyro noaky nonadym 3aboroyrud,
Jebedes-Kymau, Hocos, <«IIpuny u Huwuty, lozoav, <«Aavie napycas,
«Beawili napoxods, Boaxos, Ilacmepnax, Lleemaesa, «Toacmuili u mon-
Kuti» ?

Banoarnume noaky: «Mednwii ecadnuks, «Knazv Cepebpanvilis, . ..
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OTBeThl 1 KOMMEHTAPUN
K 3aJaHUSIM KOHKYpca II0 JuTeparype

3aganue 1.

Cruxorpopenune «Ero sappumi B map 3eMHOIL. . . » Hamucag Cepreit OpJios,
«PaccrpenmBann Banbky-B3BojHoro. . . » — Bopuc Coaynknit.

CXO,HCTBO ITUX CTI/IXOTBOpeHI/Iﬁ O4YEeBHIHO.

Oba cTUXOTBOpPEHUSI TOBOPSAT HAM O TPY/IHOCTH, KOIIMape W y>Kacaio-
mieM rope Boiinbl. (fna MesbaukoBa, 8 ki1, nentp obpazopanust Ne 1296,
r. Mocksa) B 060MX CTHXOTBOPEHMSIX COJIATHI, KOTOPBIX XOPOHWJIM, GBI
IIPOCTHIMU, OOBIKHOBEHHBIMU OOiIIaMu, 6€3 KaKuX-JIn00 «3BaHUIl 1 HAIPAJL».
Cxox pasmep cruxa: B 060ux cruxorBopenusx sam6. (Jleonny Papaunnkuii,
9 xur., rumuaszug Ne 1544, r. Mocksa)

ABTopaMm 0060UX CTUXOTBOPEHHII He OYEHb BaXKHBI T€, KTO BEPIIUJI
cympobr commar (y OpsioBa «ero 3apbuim», <IOJOKEH mapeHb», y Coyt-
KOO — <«PaCCTpeJIUBaJny», <«yJIap B COCOK, yJIap B BUCOK, U BOT 3apbIT
MBam», «XOJIMUK HE HACHIIAH», «CAEIAHO C YTPa» ), YIOTPEOIAETCs IIaCcCuB-
HBI 3aJ10T. [J1aBHOE [JTsl 9THX [MOTOB — MOKA3aTh CBOETO Te€POost, €ro CyIn0y,
ero camoro — 0606ménnoro uiau kKoukperuoro. (Anma Ileryxosa, 11 ki,
nenTp obpasosanus Ne 1883, r. Mocksa)

Mumuorue XOopomuto CCI)OprlyJII/IpOBaJII/I 1 caMble dBHbIC OTJIMYMA.

Cepreit OpsioB mmier o coJjjare, yMepiieM B 000, IepBOe CTUXOTBO-
petrne 6osee BeqmdecTBeHHOE. OOBIYHOIO COJIJIATa ABTOD BO3BBINIAET HAT,
OCTAJIBHBIM MUPOM. DTO MMOKA3AHO JIAZKE B TOM, 9TO OKPY?KAET IOTHUOIIEro:
MiiedHbIi Iy Th, Ty9H, METEJIUILI, BeTpa. V ecyin 0OBIMHO MHUIITYT O TOM, 9TO
yMepirero OyJeT oKpyzKaTbh OObIMHAST KU3Hb, TO 3TOI'0 COJIJIATA OKPYZKAIOT
CTUXWH, HEIOBIACTHBIE YeI0BeKY. Ul TI0JI02KeH coiaT He B 3eMJIIO, & B IIap
3€MHOI1, KOTOPBII OyJIeT eMy He MOTHJION, & MaB30JIEEM.

Bropoe cTuxoTBOpEHUE PACCKA3BIBAET O COJIIATE, KOTOPBIA HE CMOT JIOKa~
3aTh CBOIO HEBUMHOBHOCTH. CTHXOTBOPEHUE HAIMCAHO HE TAKUM BO3BBIIIECH-
HBIM SI3BIKOM, KaK II€PBOE, HCHOJIB3YIOTCSI PA3rOBOPHBIE cioBa (He VBaH,
a Bambka). B ommume or coszmara nepsoro cruxorBopenus, Vsan Gymer
3apbIT B OOBIYHBIN TIECOK, HAJ| €r0 MOTHJION HE HACHIILIIOT JIaXKe XOJMUK,
a cam oH KaHer B Jlery (mepBomy cosigary 3emiisd OyjerT MaB30JeeM <«Ha
MHJUIHOH BeKOB» ). (Ammra Jemumosa, 9 ki1., mxoma Ne 1246, r. Mocksa)

Oba 3THUX CTUXOTBODPEHHS DPACCKA3BIBAIOT MCTOPHUIO COJIATa, HO UCTO-
pHsI IEPBOrO — UCTOPHUs MOTUOMNIEro B 6010, a NCTOPUsI BTOPOTO — HUCTOPUS
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PACCTPEJITHHOIO 38 TPYCOCTh. IIpnuéM HEMOHSATHO, CIPABEIJIMBO €r0 pac-
CTPeJIsi/IA WJIN HEeT, MOTOMY 4TO cHadaJa aBrop muimet: «He Boraepxxkas. He
cMoT. YOEr.», a masbIie: «4To B3Boga 0011yIo Oemy OH n30€Kajl COBCEM CIIy-
qaifno». XoTsl, CKOpee BCEero, OH JIeHCTBUTEILHO HAPYIIIII YCTaB, COeXKAI.

Oba 3TUX CTUXOTBOPEHUsI — O MOTHUONIUX COJIJIaTaX, HO HACTPOEHUSI
COBCeM pas3Hble. B IIepBOM UyBCTBYETCs, YTO STOT COJIIAT, XOTh OH «0e3
3BaHUIl 1 HArpaj» — Tepoil, MOABJISETCA IyBCTBO TOPIAOCTA OTTOTO, YTO OH
moru6 3a Pomumny. UyBcTByeTcst rpycTh aBTOpa, Jaske HEXKHOCTDL K ITOrHO-
[eMy COJIIATY, Ja U He TOJBKO K HEMY, HO M KO BCEM MPOCTBIM pebsiTaM,
BOT Tak ke rmorudmum B Boiiny. «llosiozkeH mapeHn B Iap 3eMHO» — 3TO
3HAYUT, YTO BECh MHUP I[IOMHHUT 3TUX COJIJAT, YTO JIFOAU OJIarogapHbl UM
3a TO, YTO OHM IIOMOIJIM COXPAaHUTH €ro, 9TOOBI OH CTajl TAKUM, KAKOW OH
ceffgyac.

Banbky ke B3BOAHOI0, Ha060pOT, HUKTO He NOMHUT («OH TUXO KaHys B
peuky Jlery»)... (Asekcannpa Kpacosckas, 8 xi., THTJI)

Ho ocnoBuble pazsmtust, s iyMaio, B TOM, 9TO [I€PBOE CTHUXOTBOPEHUE
paccKasblBaeT HAM He O KOHKPETHOM coJiiaTe, a 00 obpase BceX TeX MOrub-
IUX COJIIAT, OTIABIINX KU3Hb 3a Pommay. BosmoXHO BTOpOE CTHXOTBO-
peHMe PacCcKa3bIBAeT HAM O HEM Ke, HO TI03T, HAIUCABIINN BTOPOE CTHXO-
TBOpEHME, UCII0JIb3yeT KOHKPETHUKY, TOBOPST UMsI COJIJIATA, CUTYAIIUIO W OITU-
coiBaer ero cmepth. (Ilommua Meprasosa, 6 ki1., mkoma «VHTeNIEKTy A,
r. Mocksa)

Ouenb nokazaresibHO TO, uTO yrnomuHauuit 0 BOB #er, mpocrpancTBen-
HBIX, BDEMEHHbBIX yKa3aHuil Ha Heé HeT (B OTJIM4ue OT Broporo cruxa). deso-
BeK, He 3HAIOIUIT aBTopa, BPSL JIU Cpa3y HMONMET, KAaKOe BpeMsi UMeeTCs B
BH/Ly, OHO OECKOHEYHO B KOCMUYIECKOM ITpOCTpancTBe. U moHsTHe BOHHBI cTa-
HOBUTCS eIé 60s1ee MAaCIITabOHBIM: JTI00ast BOMHA YKECTOKA, U J00as BOTHA
He JIOJIZKHA, ObITH 3a0bITa.

Bo BTOpOM CTHXOTBOpPEHUN MBI MOXKEM TOYHO MOHSATH, KOTJ/Ia U TJe IIPO-
ucxonmiio neiictsue: jero 1943, luenp. DTOro HeT B MPEIBIAYIIEM CTHUXO-
ropennu. (lana Aecanaymosa, 11 k., rumuaazusa Ne 1514, r. Mocksa)

CMBICJI CTUXOTBOPEHUST B TOM, 9TODBI YKA3aTh YUTATEIIIO, UTO O IOJIBHUIe
coJijIaTa MIOMHUT BCS 3€MJIsl, CTABINAsi €My MaB30JIeeM, eCTeCTBEHHON Ipo0-
HUIEH U TAMSTHUKOM, IPUYEM CTaBIIasi IIPOCTO, 663 BOIIPOCOB, HA BEKH BEU-
HbIE, KaK ObI Cpa3y U JI0 KOHIA OCO3HAB BCIO BAXKHOCTh ITOJIBUTA, ITOTO MAPHSI.
Tor moaBuUT GBLIT BEUK, OH CTOUT HAPABHE C CUJIAMU IIPUPOJIBL: ¢ «BETPAMUT»,
«METEJIBIO», «Ty9IaMU» U 3BE3/IAMU, U 9TH CUJIbI BOCIIPUHUMAIOT €r0 KaK PaB-
HOTO. U MBI, YnTaTe I, JIFOIU, He JOJIZKHBI 3a0bIBATH TOTO I'ePOsi, KOTOPOMY
6JIarOBOJINT caMa IPHUPOJA, KOTOPOMY BCs «3eMiist — MaBaoJeits. Kostoc-
CAJIEH TIOIBUT, W KOJIOCCAJIEH MacinTab mamsaTu o uéM. HecmoTpst Ha cBOIO
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TEMATUKY, CTUXOTBOPEHUE NMeEeT MasKOPHBIH HACTPOIL.

Bropoe cTHXOTBOpEHIE OTIUTIACTCA OT IIEPBOTO y2Ke IO HACTPOEHHIO —
OHO IeYasIbHOE, MOYEPKUBAIONIee OGPEHHOCTh M OECICHOK YeI0BEYECKOM
sku3nn. (Jlionmuna Anronosa, 10 ki, rumuasus Ne 1514, r. Mocksa)

Ho ecim B moHmMaHWuM TIEPBOTO CTUXOTBOPEHUsS YIACTHUKUA KOHKYPCA
€JINHBbI, TO BTOPOE BBI3BAJIO CEPbE3HBbIE Pa3HoIIacus. MHoOrme codam, 9To
Cayuxwmit pacckazaj o Ipejaresie U JIe3epTUpe, CIPABeIINBO HAKA3AHHOM
¥ BBI3BIBAIOIIEM IIPE3PEeHNe U y M03Ta, u y uurareseit. Ipyrue yBumgeau B
cruxorBoperHnu CIIyIKOTrO JIMIIb CYXOCTh ¥ PABHOJLYIIITE.

... He uyBcTByercsa jaske »kKajlocTn K paccTpejssHHOMY cosgary. Cru-
XOTBOPEHHE He 3aII0JHEHO HUKAKAMU IyBCTBAMHU, OHO BBITJISIIIAT, KaK CyXas
KOHCTaTanus (hbaKTa, U y TATATEJIS 3TO HE BBI3BIBAET HUKAKUX IYBCTB: OBLIO
u 6b10. ABTOD Haxe He ocyxjaer cosgara. (Asekcannpa Kpacosckast)

Tperbu Cymesn HOUYBCTBOBATH 38 IOAYEPKHYTO HEHTPAIBHOH HHTO-
Hanueil Tpareuo. (DTO OPU TOM, UTO U3 CTUXOTBOPEHUs JEHCTBATEIHHO
HEIOHSITHO, «y0ér» 1 BaHbKa-B3BOAHBIA mim cirydaiiHo uzbexkas obrmei
Cyb0bI).

B cruxorBopenun Bopuca Citynkoro mepcoHazka Ka3HUT TOCYIaPCTBO.
Hecuactubrit 6oerr cparkajicsd 3a rOCyJapCcTBO, W M0 CUYACTIUBOM CIyUaiiHo-
CTHU OCTAJICS YKUB IIPU B3PbIBE, XOTsI OCTaJIbHBIE cOaThl norubau. Ho sta
CIIy9aiiHOCTh 00EPHYJIACH JIJIsI HEro MOrubesibio u 1mo30poM. Ero obsuHmMIN
B U3MEHE, B TOM 4YTO OH CTPYyCHj. FKro, KOTOpbI cparKaJics, OUICS 3a CBOIO
pouHYy. . .

JleitcTBOBAJI MPUHITUI; €CJIU THI HE YMED CO BCEMHU — IIPEJIATENb, TPYC;
ecJIM yMep — TO ThI IPOCTO caenad ceoit poar. (Exarepuna Tpoxuna, 8 Ki.,
uentp obpasosanus Ne 548, r. Mocksa)

Io cyrtu ero (Banbky) ybusaior 3a 10, 9T0 OH yreies. (Mapua Dpoiio-
Bud, 10 ki1, rumnasus, r. HoBo3wpibkoB Bpsnckoiil obiacrn).

IIpusnatoch, Korja s 4uTaia 3TO CTUXOTBOPEHNUE, s CHAYAJIA JIyMaJia O
«Bamnbke-B3BOIHOMY 6€3 COUYBCTBUs U coxKaJjieHusi. Ho moroMm aBTop moxa-
3BIBAET YUTATEIIO, UTO 9TOT COJJAT OTHIONDL HE Oeccep/IedHblIil IpeIaTesh u
HET HUKAKOI'O IIpaBa CYUTATHL €ro TaKoBbIM. Jla, 10 cuacTyinBoil ciryvaiiHO-
cTr OH m36eXKaJj CMEPTH OT IIYJIb Bpara, CyJI MOCIYUTAJ 9TO MPEIATETHCTBOM.

ABTOp 3aKaHYMBAET CTUXOTBOPEHUE OOBIIEHHBIMU CTPOKAMU, OIICHIBAIO-
MY TIOTOJLY, TOAIEPKUBas HECIIPABEJIMBOCTL paccrpesa Vsana. Temepn
Bce Oy/IyT JymMaThb O HEM, KaK O IpejaTese, a IIOTOM U BoBce 3a0yayT. Vms
€r0 OTI030PEHO, TIAMSITH U yBayKeHNUst eMy He OyJer. A pa3Be X0OTeJs OH TaKoi
CyZIbOBI U TAKOTO MMEHMU !
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DT0 CTUXOTBOPEHUE MOXKHO HA3BaTh YHUKAJIbHBIM. PeIKO I/le BCTPEeTHIlb
nonuManue tpareauu takux Jjogeit. (Mapus Jasbimosa, 10 kiace, nenTp
obpazosanus Ne 1296, r. Mocksa)

Bo Bropoit crpode B. Caynkuit mokazsiBaeT BCIO GE3bICXOTHOCTD MOJIO-
JKeHHUs cosiata. Benb «yOMIM BCeX O OJHOIO, €ro He TPOHYB OIHOIO»
(aBrop ucnosbsyer omodopmer). VI naxe rtajiny BaHbke NpUIIOCH yHECTH
¢ coboil B MOrmity, BeJlb HE OCTAJIOCH DOJIBIIE €ro TOBAPUIIEl, KOTOPBIM Obl
OH PaccKa3ay 060 BCEM, XOTs KTO ObI €ro CTaJI CJIyIaTh!

B npenmocienneir crpode Mbl BUAMM BCIO CIIEIIKY CY/IOIPOU3BOJICTBA,
TaK>Ke KaK U BCIO €ro HeJenocThb. «Jlaxke XOJIMUK He HaChIIaH» — BOT KaK
roponmnucs! (Japbst Tnagkux, 11 xir., mkoma Ne 5 1. [IleGekuno Benropos-
CKOit 00u1.)

B cruxorBopennn «PaccrpenmBaiu BanbKy-B3BOIHOTO» MTOKa3aHA CYab0a
coJiiaTa, KOTOPbIA He ObLI youT B 0010, «B3BOMA OOIMyIO Oefy... m3bexKas
COBCEM CJIy4aiflHO», HO CyI [IOCUHUTAJ €ro M3MEHHUKOM, BeJb OH «YyOErs —
cxonuo ¢ nosepenueM Hukosast PocroBa B niepsoM ero cpaxkenuu. (Mapra-
pura Jluxomepcrosa, 11 ki., THT, Benropozckas o6iacTs)

Paccyxmennst 06 obreM CMBICTIE CTUXOTBOPEHUN B YAATHBIX paboTax
COIIPOBOXK/IAIOTCS WHTEPECHBIMU HAOJIONEHUSAMH HaJ| JIEKCHKOIl, MHTOHA-
e, CTUIeM.

OjtHa 10HAsT yIACTHUIA KOHKYPCa COCTABUIIA TAKYIO TAOJIIMUIKY.

IIpusnanusiit repoi — OrBepruyTorit
B ocnoBHOM HacToOsiIIiee BpeMst — IIpormemee
Peun — Ucropusa

Her nmenn — HBan

Yro cayduaoch mocie ero CMepTu —
7 KaK ero noMuaT — Bced ucropust cmeptu

(Codust Azbaposa, 8 kii., mkosa Ne 192, r. Mocksa)

IlepBolit cTHX OOJIBITIE TTOXOXK Ha, Oy — BTOPOil Ke — Ha TOPHKYIO UCTO-
puto 3arybiennoit xuzau. (na Marseesa)

CTuxoTBOpEHUSI pa3HbIE U 110 CTHJIIO: IEPBOE HAIIMCAHO OOJIee KPACUBBIM
SA3BIKOM, pudMbI 000paHbl 00jiee TOYHO; BTOPOE HAIMCAHO 0oJiee Mpo-
CTBIM SI3BIKOM, KaK OyJITO paccKasbIBaeT JApyroil mpocroii commar. Ilepsoe
cTuxoTBOpeHue HachineHo Meradopamu («Mieunble nytu nbuisaTy, «Tydn
cudr. . . », «Ilosoxken napens B map 3eMHoii», «Berpa pas6er 6epyT»), a Bo
BTOpOM nX BoBce HeT. (Asekcanapa Kpacosckas)

C0BO «JIpy3bst» yIOTPEO ISIeTCs IBAYK b, IIPUIEM CHAYAJIa KaK obpailie-
uue K ynraressm («Bcero, Ipy3bs, COMIAT IPOCTOI. . . » ), & IOTOM IIOIT KAK
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OBI JleJTaeT CBOEr0 YMTaTe sl YIACTHUKOM OIUCHIBAEMBIX COOBITHI, TaK KaK
Te e JIpy3bsd XopoHdar cosgara («PykaMu Bcex JApy3eil I0JIOXKEH apeHb B
mrap 3eMuoii» ). (Auna Ileryxosa)

«/Ipy3bsi» ecTh U B MEPBOil 9aCTH U B TPETHEH, U CMBIC/T Y HUX PA3HbI,
B IIEPBOH — 3TO MOJIOAOE IIOKOJICHNE, He 3HAIOIIee BOMHBI, B TPeTheil — 3TO
GOeBbIe TOBAPUIK COJIJIATA, KOTOPLIE IIOXOPOHWIU ero 1mocie Goda. (dama
Aecanaynosa, 11 xi., rumaasug Ne 1514, r. Mocksa)

... IIPUCYTCTBYIOT U (DOJIBKJIOPHBIE MOTHBBIL: «JIABHBIM-JIABHO» (IOXOXKe
HA CKA30YHBINA 3a4UH), «METeJUIbl MeTyT» (HaMepeHHbIl noBTop). (Bepo-
uuka IOpuenko, 11 ki., mkosa «MuTeisekryasny, r. Mocksa)

B orimmune oT 1epBOro cTUXOTBOPEHUsI, aBTOP JEJIaeT coJiiaTa OJImKe K
quTATEeNI0, Haje uB ero umeneM: Banbka. (Bukropus IIpusasiosa, 10 ki,
mkosia Ne 9, r. HoBoswi6kos Bpsnckoit 06.1.)

Bropoit aBrop mumer mporre. ABTOp cOMzKaeT HAC ¢ TepoeM, HA3bIBAs
€ro UMs U TOPOOHO OMMCHIBAS TO, UTO C HUM CJIYUHIOCH. be3 0bobmennii,
toabko nosecrpoanne. (Hukura Yabsaos, 10 k., CMYH, r. Camapa)

W naxe mociie/iHee YeTBEPOCTHUINNE, HAYUHASCH C MUQOJIOTUIECKOTO
obpasa peku Jlerbl, 3aKaHINBAETCS COBEPIIIEHHO OBITOBOI (bpazoil Ipo yTpo,
sero u xkapy. (Esrenuns Apwiosa, 11 ki, rumuasusg Ne 1514, r. Mocksa)

B nepBoMm cTuxoTBOpEHNN aBTOP HUCIIOIB3YET CTUIACTUIECKU ITPUIOIHSI-
TBHIE CJIOBa, WHBEPCUIO. ABTOD ONMCHIBAET Takoe OOBIYHOE (JJIsT BOEHHOTO
BpPEMEHHU) COOBITHE, KAK CMEPTh IIPOCTOIO COJIIaTa «0e3 3BaHuii U HAPaJIy,
KaK HEUYTO, UMEIoIee OrPOMHOe 3HadeHwe. J[s HEro cmeprTb 3TOro 4esio-
BEKa — MCYE3HOBEHUE TEJION0 MUPa. ABTOPY BarKHO, YTO TEJIO 3TOrO COJLIATA
Oy/ieT JieKaTh B 3eMJIe «MUJUIMOH BeKOB». OH 3apbIT HE MPOCTO B 3€MJIIO,
a B «IIap 3€MHOI1», €r0 XOPOHST He IIPOCTO KAKHME-TO JIIOIU, & <BCE APY3bss.
Bokpyr Hero — Best BeesienHast («Mueunsie IlyTu nbuisTs). B onmcanun
aBTOpa IEPBOT0 CTUXOTBOPEHMS STOT IOIUOIINI COIAT — IEHTP MUPO3/1a-
HUSI.

Bo BTOpOM XK€ CTHXOTBOpEHWE ABTOD WCIIOIB3YeT CTHINCTUIECKU CHU-
JKeHHbIe €JI0Ba U BbIpakenus. Cmeprh VBaHa — coBceM He 3HAYUTEHHOE
coObITHE:!

W jaxke XOJIMUK He HACBHIIIAH
Han swmoit, rie Ban 3achbiaH.

Ban — camblit OOBIYHBIN YEJOBEK C MPUCYIIUMHU €My CJIA0OCTSAMMU:
«He Boiaepxas. He cmor. ¥Y6ér.» (Asmna IIpynnukosa, 10 i, rumHasus
Ne 1567, . Mocksa)

Cayuxuii paccMaTpuBaeT 371eCh TPAreIUIO OJHOIO Y€/ I0BEKA, B OTJIMINE
ot OpJsioBa, HO B TO K€ BpeMs €ro Cyapba — cMepTh B 3a0BEHUN — CXOXKa, C
CyZIb0OIt THICSTY IPYTUX COJIIIAT.
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Cayuxwuit He maéT YETKOrO OIUCAHUSI MECTHOCTHU, HO YKa3bIBaeT UETKOE
reorpaduieckoe Mecto — peky JlHenp, cpaBHUBasI €ro ¢ PeKoil 3a0BeHU —
Jleroit, ymomMuHAamOIMecsi B aHTUIHON MUQOJOTUU, U yKa3bIBasi TOMIMO
MecTa — BpeMs rofa. VMest cx0xKyio BOGHHYIO T€MY, CTUXOTBODEHHS HAIIOJI-
HEeHbI Pa3HBIMHU TyBcTBaMu Oosu. B mepBoM — 3TO CKOpOBb JIyIIeBHAs TIO
BCEM IIOrUOIIUM JIFOJSIM, ¥ KOTOPBIX ObLIM HECOBIBIIIHECS MEUThI, JIPY3bs
U CBOsl XKW3Hb. BO BTOPOM OIyIIaeTcsi He TOJBKO JIyIIeBHasi, HO U (DU3U-
geckasi 00JIb, EePeIAIONIAsICs Yepe3 ONMCAHNe THOeN B3BOJA U PACCTPEIIA
Banbku. (Upuna Enuzaposa, 11 ir., nenrp obpazosanus Ne 654, r. Mocksa)

OcobEeHHO MHTEPECHBIMU OKA3AJUCH MOIBITKH OCMBICJIUTD <IIPOCTOTY»
cruxorBopenusi CIIyIIKOro Kak 0COOeHHOCTh MoITHKHU. CaMble TOHKHE yIaCT-
HUKJ KOHKYPCA IIOHUMAIOT, YTO BBIPA3UTE/IbHBI MOT'YT ObITH HE TOJIBKO MeTa~
GdopbI, HO U UX OTCYTCTBHE, ITPOCTOPEYNs, HEIPABUILHOCTH, IPAMMATHIE-
cKre omubKM, 6eaHbIe PUPMBI U YIIPOITEHHBIN CHHTAKCHUC.

Ouenb 1EHHBI TaKXKe HEKOTOPbIe HAOJIIOJIeHNsT HaJ[ PUTMOM U PH(MMOI.

JIuméanoe meradopudHocTH CcTUXOTBOpeHne CIIyIKOro MPOU3BOJIUT HA
quTaTesis 0co00e BIeYaTIeHNE C ITOMOIIBI0 UIPHI CJIOB, PEOPEHOB U 3BYKO-
BBIX OCODEHHOCTEI: «6OMOApPAMPOBIUKN OOMOMINY, «HE HACHIIAH — 3aChI-
na», «yaap — yaap». (Upuna Enuszaposa).

Bo BropoM MBI BHIUM HECKOJIBKO HECOUETAEMBIX CJIOBOCOUYETaHMii (TaB-
TOJIOTHsI, HO KakK eI§ Has3parb?), Bpoje «u3bexkas Oely», «He yCTepér
pybexkas; 3/1eCh €CTb MHOI'O NPOCTOPEYHBIX CJIOB: «YOEr», «COBCEM CJIy-
vyaiino». MOXKHO 3aMeTHTh BO BTOpOW U dYeTBEPTORl crpode Bpoje Obl
HEJIOMYCTUMBbIE pUMMBL: «OJHOTO — OJIHOTO» W <«HACHIIAH — 3aCHIIaH».
(JTIro6osp Penorona, 9 k1., mkoaa Ne 179, r. Mocksa)

ITepBoe cTUXOTBOPEHNE HAIIMCAHO HAIIEBHBIM CTHXOM (T. K. TDAHUIIBI CHH-
TAKCUYECKUX EJIMHUIl B 9TOM CTUXOTBOPEHUM COBIIAJAIOT C TPAHUIIAME PUT-
MUYECKUX), BTOPOE K€ — TOBOPHBIM, T. K. €CThb BHYTPHUCTUXOBBIE IAy3bl.
(Asmua IIpynHukoBa)

HaneBublii, npoTszKHBL puTM, HapHas pudma (1Ba paza BMeCTO pUdMbI
Jla2Ke CTOSIT OMMHAKOBBIE WJIM MOYTH UIEHTHYHBIE CIOBA) CO3/IAI0OT CXOICTBO
C HapOJHOI TecHeit. DToT ke IPMEKT CO3MAT U MMsI IJIABHOI'O Ieposi —
Banbka, UBan, u Takoit npuém, Kak ymnorpebsenne mpocropednii. Boobime
SA3BIK 3/IeCh OYEHb TPOCTOI, COBCEM Pa3rOBOPHBINA. ABTOD 9aCTO UCIOIB3YeT
HOBTOPEHUs CJIOB — yousm, oxHoro, yaap, pedka. (Japba CkopoboraTosa,
11 k1., menrp obpazoBanus «llarbuecar ceapmast mKosiay, . Mocksa)

B mepBoM cruxOoTBOpEeHME ISl TIOJJIEPXKAHUST TOPXKECTBEHHOI'O PUTMA
IPOUCXOJUT YEPEeIOBAHUE KOJUIECTB ¢TOI (4-3), a BTOpPOEe B 3TOM OTHOIIIE-
Huu 60jiee MOHOTOHHO, OHO CO3JAET KApTHUHY OBITOBOIO SIBJIEHUSI, KOTOPOE
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BCTYIIAET B IPOTUBOPEYNE C TPArUIECKUM cojiepKanueM. [lepBoe maHo emqu-
HOI1 IIECHBIO U MMeeT KOJIBIIEBYIO CTPYKTYPY, BTOPOe Pa3esieHO Ha YeTBEpPO-
CTHIIKsI, KOTOPBIE CYTh CBOErO POJIa IVIABBI B 9TOi «moBectus. (JIrommuia
Awnronosa, 10 ki1., rumuazus Ne 1514, r. Mocksa)

IIuppuxuit B mepBoil ke cTpode BTOPOro MPOU3BEICHUS HACTPAUBAET
quTaTe sl HA PA3rOBOPHYIO PEYb U, CJIeJI0BATEbHO, OOBIIEHHYI0 HUCTOPHUIO.
Hewmausyto poss urpaer 3Bykomnuch: «bombapmauposmuku 6oMmouansy. Hapo-
qnTas KOHIIEHTPAIIAs B3PBIBHBIX IT'YOHBIX «0» W «M» MIPOSABJISIOTCS B BOOOpa-
JKEHUU B IPOCTHYIO, HAIIOPUCTYIO aTaky. «U nazke XoJMuK He HacblnaH //
Han simoit, e Ban 3aceiany, — 3/€Ch CKOIUJIEHHE IVIYXUX, MIUISIIIX
U TOBTOPSIIOIIUNCS «a» CO3JAI0T OILYIIEHNEe IIyCTOTHI, ITPOHU3BIBAIOIIErO
Berpa u crenuoii riaau. (Anna Jlamxgenkosa, 11 k1., mkosa Ne 3)

3aBepiiuM 0030p YIAAUHBIX PAOOT O CTUXOTBOPEHUSX MOITOB-(DPOHTOBU-
KOB 3aMEYaHUsIMU O TOCJeHel ¢cTpode BTOPOro CTUXOTBOPEHUSI.

Heobbruna kouroBka. YnomuHanue MudUIecKol PEeKH I0J Ha3BaHHEM
Jlera 3aMeTHO IUCCOHUPYET ¢ OCTAJIBHBIM CTHXOTBOpeHHEM. Pudma meHs-
eTcsl ¢ NMapHOHl Ha MEePeKPECTHYIO, MEHseTCs WHTOHAIUS, U IepeJl HaMu
BCTA6T KapTHUHA YKAPKOr0, 3HONHOIO JIETHErO JIHS, CBEYXKE3aCHITAHHOW Tec-
YaHOIl MOI'WJIBI, M 3BYYUT BCE 9TO CIIOKOIHO, Tuxo u nedaibHo. (lapbs
CkopoboraTosa)

OjtHOTO, OIHOTO, OJHOIO — TPHXAK/IBI, KAK 9XO MOBTOPSETCS ITO CJOBO.
Boil He BBIXOAUT 3a CBOM PaMKH, He CTAHOBUTCHA OOEM CHJI IPHUPOJbLI, HO
YyBCTBO OJIMHOYECTBA CTAHOBUTCS TOTAJIBHBIM, U3 OJHON TOUYKU PACXOISIIIIN-
MUCST TIOBCIOZY: B CEpJIlle YUTATEIs, B JIYILy aBTOPA.

Kak mocste crpammHoro moxkapa, MHPHO TJIEIOT MPAYHbIE €ro 3HAKU —
Y€pHBIE YIUVIA, TAK W MOCJEHsIsT CTpOoda ITOro HAIPSIKEHHOTO TPOU3BEIE-
HUsI OKa3bIBAETCs Kak 0y/To criokoiinoii. (Maxkcum FOnoB, 10 ki1., ruMHasus
Ne 1514, . Mocksa)

Becob madoc, Bech ¢MBICST 1 Tparu3M CTUXOTBOPEHUsI 3aKIIOUEH B CTPOKE
«OH THXO KaHyJI B UKy JleTy», a HUITOXKHOCTH YKU3HU COJIJIATa B TJIa3aX
TOTJIAIITHEr0 PYKOBOJICTBA, JIUIIb HMOAIEPKUBAETCS TEM, UTO IIOCJE CJIOB O
€ro CMepTH CJIEJyeT OIMCAHUE MOTOJIbI, XKAPbl, N3-32 KOTOPOH Ka3Hb ObLIa
coBepIreHa yrpoM. «2Ku3Hb desloBeKa He CTOUJIa HUYEro» — BOT YTO XOTEJ
ckazarb aBrop. (JIromMmia AHTOHOBA)

3arem aBTOp 0OpaIaercs K CHUXKEHHOMY NadOoCy, YIOMUHAS O «PEUKe
Jlere». B mocseaux ABYX CTPOKAxX aBTOP HUIIET O COOBITUAX (yTPO, Kapa),
JIAIITb KOCBEHHO OTHOCSIINXCS K Cy/b0e BaHbKN-B3BOJHOIO: TAKUM 00pa3oM
HACTpoeHue eIé 6osee CHUKAETCS, KaK OYATO aBTOP IOMIEPKUBAET HEKYIO
OOBIIEHHOCTD [TPOU3OIIEJIIIETO: JIIOIU CTAHOBITCS MAIIMHAMMY JJTs yOuiicTBa
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(0 9ém omaTh xke nucan Toscroit B «BoitHe u Mupe», HAIpUMED B 3MU30/1¢
¢ rubesibio [lnarona Kaparaesa wim ybuiicTBe 0HOIO PYCCKOIO 9eJIOBEKA).
(Beponuka HOpuerko)

. IIPOCTOI pPacCKa3 B HATYPAJUCTUYECKAX TOHAX U C TOPbKOU UpOHUENH
(do peuxn ne goiins Taemnpa, o Tuxo KaHyn B peuky Jlery). (Femnanmii
Annpees, 11 k1., mkosna «HTesnekryany, r. Mocksa)

Ocoboro BHUMaHUsT 3aC/IyKuBaeT 5-it KarpeH. OTInYIamasics OT IPeIbli-
JIyIIUIX Y€TBEPOCTHUIIUI epEeKPECTHAS PUPMOBKA 3aCTABJISIET OOPATUTH BHU-
Manwue Ha 3107 (pparment. Conocrasienne AByX pedek — uenpa n mudu-
qeckoil JIeTbl — IIoKa3bIBaeT B3aMMOCBA3DL ObITU 1 HeObITuA. Heoxumannoe
«3aHe» npubimKaeT CTUXOTBOpeHue K jerornucu. (Anua JlamaeHkosa)

Eciu B mepBoM pudma Be3ze mepekpécTHasi, TO BO BTOPOM B OOJIbIIIeid
JaCTU MOBECTBOBAHUs OHA IAPHAsl, 8 B IOCJIEIHEM UE€TBEPOCTUIINbE CTAHO-
BUTCs IIEPEKPECTHON — cTaBuTCs busiocodcko-HpaBcTBeHHas Touka. (JIos-
M2 AHTOHOBA)

3ajganue 2.

ITepBast u Tperhbst peruKyu TpuHaIE)kaT Tapacy Byibsbe, repor oiHOMMEH-
woit moBectu H. B. Torosisi, Bropas u gerBépras — CobakeBrudy, MePCOHAXKY
moaMbl «MEpTBBIE [IyIH» ; 0 HEM Ke TOBOPUTCS U B MIOCJIEIHEM (DPATMEHTe.
Cx0/1cTBO O4YEBHIHO: 00a IOBOPSIIUX TPEOYIOT Ha CTOJ «BCEro OapaHay,
00a MIPOTUBOIIOCTABJISIIOT PYCCKOMY Pa3Maxy HellPaBUJIbHBIE [1PEICTABJIEHUST
JPYTUX HAPOJOB — <«JypPHEel JIATHIHIIEB» WU <HEMEIKOW KUJIKOKOCTHOM
HaTypel». Jlureparyposen FHO. B. Mann, B monorpadun koroporo «Ilos-
tuka ['orosisty comocTaB/IeHbI ¥ TPOAHAIN3NPOBAHBI IIPUBEICHHBIE B 3aJaHAN
OTPBIBKH, ucat: «Mbl IPUX0IUM K apaIoKCAIbHOMY BBIBOMLY: B OIUCAHUN
CobakeBuva IPUMEHEHBI T€ Ke JEeTaJd MUPIIeCTBEHHOro 0bpas3a, YTo U B
onmcanuu BysibObr». U TeM He MeHee MHOTHE YYACTHUKUA KOHKYPCA CyMeJIn
HE TOJIbKO MPABUJIBHO HA3BATh IIPOU3BEIEHUS U IIEPCOHAXKEeN, HO U YIAIHO
ITPOKOMMEHTHUPOBATH CBOE DEITICHHE.

Oba repost TOBOPAT, 4TOOBI CTABUJIM Ha CTOJ BCErO, Ja MODOJIbIINe, HO
npu 3ToM y Tapaca pernsinka BbI3BaHA y/IaJbCTBOM, PaJOCTHBIM U3BECTHEM
(mpuesnom coraoseit). (Jenuc Topuees, 11 ki1, mkoma Ne 1256, Mocksa)

3a cyioBamu BysibObI cTOUT CKpBITasi PAIOCTh, YTO CHIHOBbSI BEPHYJIUCH.
(Illepbun Auekceit, 11 k., mkoaa Ne 2, . TpyGuesck Bpsiackoii 061.).

XapakTep reposi — TeMIIePaMEHTHBIN, CUIbHBIN, XJ1e00C0/, CTPACTHBIN,
ropsiuuil 4eJIoBeK, Y KOTOPOro «Bcé roputs. lopumiika menurcs — OyprHoe
BbIpakeHne PaJIOCTU. TUCTO YKPAMHCKOE 3aCTOJIbe, OT JIYIIHU [IPUTOTOBJIEH-
Hag el1a, MeIpocThb (Ko3a, 6apan) — Beé 910 HanomuHaeT mue Tapaca. Coino-
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Bbs Tapaca 06yJaJiich JIATBIHU — [IOTOMY s1 U Jorajiaiachk. « ChIHKY» — ChIH
no-ykpaunncku. (dna Yeprosckas, 10 k1., mkosa Ne 1, r. Anarursr Mypman-
CKOif 001.).

Torons orHOCHTCH K IIEpBOMY repoio Kak K UCTHHHOMY Ka3aKy, Ka3ak
00s3aTeNBHO JIOJKEH JIo0uTh Topesky. (Imurpmit Jlorsuuenko, 7 Ki.,
mkosia Ne 39, r. CeBacTonoun).

CobakeBUY — yrpIOMBIii, TPyObIil U HEBEYKECTBEHHBIN TOMEIUK, B KaXK-
JIOM CJIOBE KOTOPOT'O IIPOSIBJISIETCS €r0 TAXKEbI Hpas. laxke morays rocrs,
OH pojoiKaer pyrarbed u Bopuarsb. (Codbsa Bysupik, 11 ki, jumeit Ne 1,
r. Bpsauck).

B jaHHBIX perimkax IpOSIBJISIETCS CKOpee He OTHOIIEHWE aBTopa K
reposiM, a XapaKTephbl CAMHUX T'€pOeB: B IEPEUYUC/IEHUH ebl U3 ycT Tapaca
Bynsbn1 ecth uTO-TO MIMpOKOE, yIAasioe, pa3dobHOE; caMa KU3Hb €ro, Kak
Ta TOPUJIKA, <UT'PAET W MEHUTCs, KaK OeIeHasi», ¥ B 9TOM YJIAJOM CBETIIOM
pPa3/0Ibe BUIHO PACIIOJIOKEHIE aBTOPa K MePoIo.

Kemanne ke CobakeBH4a MOCTABUTH HA CTOJI IEJIOTO «I'YCs, CBUHBIO,
GapaHa» JIMIIHUN pa3 NOMAYEPKUBAET €r0 TBEPAYIO IMO3UIUIO (BO BCEM B
JKU3HE), KAKYIO-TO HEYKJIIOKECThb, [IPU3EMUCTOCTb, HeoObIYaiinyio rpybyio
OPOYHOCTH (OlATh ke, BO BcéM). Ha mepacnosoxkenue asropa Kk CobGaxe-
BUYy yKa3bIBaeT (DPArMEHT, IJi€ OH <... OIPOKHUHYJ IIOJOBUHY OapaHbero
6oka. .. ». To, ITO OH «BCE OOTPHI3, 0OCOCAT IO TTOCTETHENT KOCTOUKN», HABO-
JIAT Ha MBICJIb O €ro COBCeM Ipyboii, mourn 3Bepunoii Harype. (Jlommuia
Awnronosa, 10 k1., rumuazusa Ne 1514, r. Mocksa)

B sroit dpaze Toxe BumHA HECIEPKAHHOCTH T€POsi, €T0 TPUBEPKEHHOCTD
K MaTepmaJbHOMY, K TOMY Ke (pasda «0o0rpbI3, obcocasn 10 TMOCTeIHeH
KOCTOYKI» BBI3BIBAET ACCOIHUAIMU C YKUBOTHBIM, JIJIsi KOTOPOTO eia —
OCHOBA »KU3HU.

Jlazke B TaKuX KOPOTKUX IIMTATAX aBTOP CMOI IIepeaTh CBOE OTHOIIE-
HUe K mepcoHaxkam — ecyu Tapac Byasba pacmosaraer k cebe, o Cobake-
BUY BbI3bIBaET Ope3riuBocTh U Henpuasub. (Oubra laspum, 10 ki1., mkosaa
Ne 200, r. Mocksa,)

" Bysnnba, u CobakeBrud CUUTAIOT, €1l Ha CTOJIE JIOJXKHO OBITH MHOIO,
oxHako ecyau Tapac TpeOyeT GOJIBIIOrO KOJIMIECTBA €JbI ITOTOMY, UTO 3TO
cooTBercTByeT ero mupote jyinu, CobakeBUd ecT MHOIO, 9TOOBI yTOJIUTH
rosion. Takmm 06pa3oM IpeCcTaBIeHHOE BhICKa3biBaHue orHocurcs kK Coba-
KEBUYIYy — 9TO BUJHO II0 €0 MaHePe eIbl — OH €CT KaJIHO, I'Py00, HUIero He
ocraBiisis Ha Tapeske. (flma Marseesa, 11 ki1, nentp obpazoBanust Nt 654,
r. Mocksa)

B s1ux BBICKA3BIBAHUSX MPOSIBJISIETCS] OTHOIIEHUE ABTOPA K T€POsIM, TaK
kak B Tapace oH BuauT HapomHBbIN pas3ryi, a B CobakeBUYue — M3JIAIITHIO
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JKaJHOCTh U upe3MmepHbiil anmerut. (Kcennst Jlacrymkuna, 10 i, jauneit
Ne 52, 1. Psizanb)

BTOpaH JaCTh 3aJlaHUAd OKa3aJiaCh IO CHJIY HE TOJIbBKO CTapIIeKJIaCCHH-
KaM.

1. H. B. T'oronb, «Houw nepes PoxkaectBomMs»
2. TypreneB «3arucKu OXOTHHKA»

3. A. C. Ilymkun «Crasku»

4. A.C. I'pun «Asbre mapycas

5. 2K. Bepu «TauncTBeHuniit 0oCTpOB»

6. . A. Kpeuio «JlembsiHOBa yXxa»

Besne pasHoe npeHasHaveHre OMUCAHUS €bl, IIPUEMA ITAIIU U Pa3TOBO-
pos o eze. Hapumep: B (1) aro gaér onucanne yKpanHCKON KyXHE, OTHOIIIE-
HUe YKpauHIEB K ene. Bo 2-om npumepe Typreres mpuMeHseT 3TOT IpUéM
JUI TOTO, YTOOBI PACKPBITh XapaKTep MePCOHAXKa, NaTh OIMCAHUE Jepe-
BeHCKoro Obita. B (3) nmano ommcanme mupos, Gorarcrsa, GegHOCTH, OBITA,
HpaBoB, orHomernii. B (4) I'puH 1mokasbiBaeT TpyGOCTh U TOJCTOKOKECTH
xureneit Kanepuni, 6eauocts cembu Acosb. B (5) 2K. Bepr onucbiBaer
JKU3HB U ObIT KostoHucToB. B (6) KpbutoB HOKa3bIBaeT OTHOIIEHHE K 9TOI
yXe JByX cocejieil, OTHOIIEHUue uX JApYyr K Apyry, ux xapakrepsl. (Mpuna
Kocrenko, 6 ki., mxomna «uaremuekryasns, r. Mocksa)

B npoussenenun Jlepmonrosa «Ilecust mpo kynna Kasambaukoay ormu-
ceiBaeTcs napcekwmii mup. [apckas gamma ¢ BUHOM ObLjIa CUMBOJIOM JIPY2KOBI
U TOJYUHEHUS AP0 ero MoAJaHHbIX. KupubeeBnd He HbET 9TOr0 BUHA,
4yeM nposorupyer napckuii raes. (Upuna Kocrenko, 7 kii., rumuazusa Ne 4,
r. Kypck).

«/lroiimoBoukay — I'. X. AHzepceH XoTesl MmoKasarh, 4To JlroiiMoBOUYKa
OYeHb MAaJIO €CT W JI0 KAKOW Ke CTeleHu kajeH KpoT. [losromy oH ormu-
coiBaet, kKak JloliMoBouKa cbhesta nossepubiiika. (Tarbana Asieesa, 9 K.,
nenTpa obpaszoanus Ne 548, . Mocksa)

Yaire Bcero y4acTHUKN KOHKYPCa IMHCAJM O IPOU3BENEHUSX PYCCKON
KJIACCUYECKON JINTepaTyPLL.

Ouenb mMHOrO 0 ee mucaj l'oronb, Hanmpumep, B «CTapocBeTCKUX TOMe-
IIKax». TaM ¢ HeBEPOSITHOH TOYHOCTBIO U JI€TAIbHOCTHIO ONUCAHBI OJIIOIA.
JI1060oBb, cOOGCTBEHHO, U BbIpaXkaeTcs ordacTu B drux Ouonax. (Exare-
puna 3opud4, 11 Ki1., 1eHTp obpaszoBanus «IIaThiecaT ceabmasi IIKOJIA»,
r. Mocksa)

Ouenb MHOrO BHUMaHUS efie yieieHo B «CTapoCBETCKUAX MOMEIINKAX > :
U OlMCaHKe ILUIOAOBBIX AEPEeBbeB, I HeCKOH4YaeMbIX 3anacos II. 1. B kiamo-
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BOIi, M HEITOCPEJICTBEHHO 00€JI ¢ OIPOMHBIM KOJIMYECTBOM JIOMAITHUX OJIFOJI.
31ech ega — OJHa M3 COCTABJISIONINX pasl.

Ilesnoit ormesnbHON XapaKTEPUCTHKON TepOeB ea sIBJIETCS B II0IMeE
«Méptsbie pymms. [Ipo o6es y CobakeBruda yrnoMsiHYTO BbIe. 3a 06e10M
y MannioBa y Mia/iiero Xo3siCKOro cblHa «00e IeKH JIOCHUINCH JKUPOM»,
KOIJ[a OH «I'PbI3 DapaHbi0 KOCTh». KKakoe-To 3BEpUHOE OIUCAHUE TPAIE3bI,
HE COBCEM IIOXOXKee Ha IeIOBEUYECKOE.

Bes ema Ilmomkwmaa cocToMT M3 3aCOXIIEro Kyjawda, 9TO TOXKE €ro
OdYeHb SIPKO Xapakrepusdyer. Kyind — Kymanbe, IpUrorosssieMoe na Ilacxy.
ITromkue 3acymui Kysind, Kak 3acymi cBoto ayury. (Jliogmuna AnroHosa,
10 xu1., ruvuasus Ne 1514, r. Mocksa)

Yacro mucaTe/id UCIOJB3YIOT OIUCAHUS] Tpales Jjisi n300paskeHus KOH-
TpPacToB (e7a B ApMHUU U IIUKAPHBIA cTOJ Ha obeje B yecTh Barparuona B
«Boitae u mupes). V Ilymkuna onucanue Tpanes3bl 3asiBJI€HO yXKe B Ha3Ba-
unn «Ilup Bo BpeMs 4yMmbly, ¢ IOMOIIHIO ONMCAHUI Tpale3 YuTaTeb bojee
IyOOKO TOrpyzkaeTcs B »Ku3Hb EBrennst OHeruna B OIHOMMEHHOM ITPOM3-
BEJIEHUN.

B «Houn nepen PoxkpecrBom» um B «CopouumHCKoil sipmapke» [oross
OYeHb sIPKO OIMCHIBAET KYyJIMHAPHBbIE MPUCTPACTUs kuTteseir Masopoccun,
9TO MO3BOJISIET IIOTPY3UTHCH B OBIT, COCTABUTH CBOE BIIEYATJIEHUE O KU3IHU
repoes mpoussenennii. (Anacracust Muxaitmosa, 11 ki, mkoma Ne 237,
r. Mocksa)

T". P. /lep>kaBuH B OJIHY U3 0J1, HAPYIIAs TPAIUIUN KJIACCUIIU3MA, BBOIUT
OIMCAaHUE €Ibl, YTO CUUTAETCS HOBATOPCTBOM B TBOPUYECTBE ITOTO IIOITA.
(Vabsana Pemopuosa, 11 xir., Cysemckas mkosa Ne 1 Cysemckoro paiiona
Bpsiuckoii obsacrn)

Qepporust n3 «llerpa m @PeBponun Mypomckux» coOupaer KpPOIIKI
xJeba B JIaJIOHb, HO JeJIaeT 3TO He OT KAJIHOCTH, & OT CBOEHl HaOOXKHOCTH.
(fdua Marseesa, 11 ki1, nenTp obpaszosanus Ne 654, r. Mocksa)

B «Eprennn Onerunes onucbiBaeTcs, 9To eJi Beicimii ¢cser [lerepOypra
U 9TO — CKpoMHbIe nomeruky Jlapuuel. B «ToscTtom n TonkOM» Hamucamo,
KaKoii eJ10i1 11axJjio ot repoes. [loapobHo onuckiBatoTcs: Tpate3sl O610MOBa,
HaIemero ceiThiii mputor y Ilmenursroit. Ha moit B3rIsi, 310 HEOOXO-
JIMMO TIUCATEJISIM JJIsi TOTO, YTOOBI OMMUCATH OBIT PA3IMIHBIX I'PYIIIT HACE e
HUsl, COIUAIBHOE MOJIOKEHNE U XapakTepbl repoes. (Asekcanap Angabyxos,
10 k1., mkosa Ne 84, r. Camapa)

B cruxorBopennsax Ilymkwra dYacTo BO3HHMKAaeT MOTHB JIPYKECKOM
MUPYIIKY, PACKPBIBAIOIINI eInHeHne Jjuleiickoro 6parcrea. [luma u BuHO
B HUX — IPOSIBJICHKE CKJIOHHOCTHU K 3nuKypeiictBy. (Auna Pemapy, 11 ki,
rumuasust Ne 1543, r. Mocksa)
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«O6somoB» (Torvyapos) — O610MOB y CBOEH BO3MIOOIEHHON IHET Uaii
u Habupaer cebe MHOIO HeYeHbsl (ITUM HOMAYEPKUBAETCS €r0 HEJIOBKOCTH U
CTECHUTEJIBHOCTD ).

«KpbikoBauk» — YexoB IOKa3blBaeT, KaK pACTEHHE, [UINA <II0UU-
HsieT» cebe JesOBEeKa, KOTODBIN IIPH 9TOM TepsieT YeJOBEYECKHil OOJIMK U
CTAHOBUTCH MIOXOXKUM Ha CBHHDIO.

«JleMbsiHOBa yxa» — GacHs, TJe eJla CHMBOJIA3UDYET HABI3IMBOCTD X035
una. (Mapua Mapkosckas, 11 ki, mkoma Ne 1 r. Pamenckoe MockoBckoit

00u1.)
Ectb uaTepecuble Hab/IoIeHNST HAJT PYCCKOH uTepaTypoit XX Beka.

VY 1O. JleBuTaHnckoro ecrb cruxoTBOpeHne «BocmoMuHaHme 0 cajies. ITo
CTUXOTBOPEHUE O TOM, KakK B Besukyto OTevuecTBeHHYIO BOITHY, 3UMOi1, KOTIa
mopa y»ke ObLJIO OTCTYIIATh, OH C COJIJIATAMH B OKOIIE eJI cajio. BricTpo, Topo-
msick. Cajio OBLIO PO30BOE M BECHYIIYATOE, «KAK MJIAJIEHEIl», TOBOPUTCS B
CTUXOTBOPEHUHU. DTO CTPAHHOE CPABHEHHE caJjia ¢ PpeOEHKOM KOHTPACTUPYET
€ YKECTOKOCThIO U KpoBaBocThIO BOfiHBI. (Hartanbss Koncranturosa, 10 Ki.,
mkosia Ne 10, r. Bpsnck).

Breuatnsier To, Kak 06pa3 ebl PaCKpPbIBAETCS Y <«JIATEPHBIX» IIHCATE-
seit XX Beka, JIEMOHCTPUDYsT depe3 B3IJIsL, Ha IHUINY FePOEB, MOJIOTHBIX W
U3MYYEeHHBIX, UX Tparundeckoe upezcrasienue o mupe ([amamos, «Kosbimv-
cKHe pacckasbl» ). B «Beprom Pycianes Bajgumosa — o6pas BeluibIBaoIme
B CO3HAHWU I1Ca KOJIOACHI; TaCTPOHOMUYECKHe MOTuBBI, Mbicau [llapuka o
kenannoit ene B «Cobaubem cepanes Bysrakosa. (Auna Penap)

B «Cobaunem cepamue» [Mlapukos ompeesiser Jioaeil 0 TOMY, YTO OHU
enar. (Exarepuna Wpanunk, 11 xur., mkosna Ne 1, r. Crapony6 Bpsuckoit
obacTn)

W maxomer, MHOrMe yYaCTHUKH KOHKYPCa IPOJIEMOHCTPUPOBAJIN XOPO-
1ee 3HAHME 3apyOeXKHON JTUTEPATypPhl U IOHUMAaHUE TOrO, Kakue (byHKIAN
B IIPOU3BEJIEHUAX PA3HBIX IIOX MOXKET BBIIOJIHATH OIUCAHUE €JIbl.

Bo muorux npoussenennsx Yapabsa Jukkenca («Jdasun Komnnepduiy,
«OsmBep TBucr») numa B pasHble IMEPHOIbI YKU3HU Teposi HEoOXOMMAa,
9TOOBI TOKA3aTh €ro IMepexo]l U3 OJHON COIUAIBHON IPYIILI B ApyTyio. Tax,
pebéakom JlaBua ecT MpPOCPOYECHHBIE MUPOXKHBIE WK XjeDd, a CTaB B3pOC-
JIBIM MOJIOJIBIM 9YEJIOBEKOM € XOPOIIUM JIOCTATKOM, 3aJIaéT 3BaHbIE OOeIIbI
¢ GOJIBIMM KOJUIECTBOM BKYCHBIX OJ/f0f. TOT 2Ke TMpuéM HCIOJIB3yeTCH,
Hanpumep, B npousseienun Mapka Teena «IIpuniy u Hummit> — Kak pas-
JIMYHBI Tpame3bl B KOPOJIEBCKUX ITOKOsIX W B OEIHBIX JIOHIOHCKHAX KBapTa-
JIax.
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YacTo ejia nIn HAIUTKYU UTPAOT JIOBOJBHO BAYKHYIO POJIb B CIOYKETHOM
JIMHUY TIPOU3BEJIEHUNl WM B cUCTeMe 00pa3oB — Hampumep, B «Bune us
onyBaHuukoB» u «Asmce B Crpane ayuec». (Slna Marseesa, 11 ki1.)

«AliBeHro» — 31€ech IUpP IIOKa3aH KaK HEIPEMEHHBIH aTpubyT JII0ObIX
neperosopos. (danwmra ITymHoit, 8 k., mkosa cenxa Craperiit Kpuser; Hoso-
3BIOKOBCKOTO pafiona BpstHckoit obiacTn)

B «/lon-Kuxore» Cepsanreca rpad u rpaduHs, KOTOPbIX BCTPETUIN
Hou Kuxor nu Canuo Ilamca, ycrpominm mM MIMKAPHBIN y2KUH B YECTb €0
poiapcekoro 3Banust. Jlon Kuxor 6611 ymuién, a rpad un rpadunasa cMesanch
uaz uuM. (Anacracus Jlyrosas, 9 ki, mkosua Ne 36, . Bpsuck)

YacTo Tparmes3a UCIOJb3yeTCsl, KOTJa aBTOD, OIKCHIBAs JIBE MTapaJjlIieib-
Hble JKW3HU, C IOMOIIBIO OIMCAHWS €Jbl IOKA3bIBAET KOHTPACT MEXKIY
KU3HBIO OJTHOTO W KU3HBIO Jpyroro mnepconazka. lIpmmep: Mapk Tsen,
«IIpuan n wumuity, win Hlapas me Kocrep, «Jlerenna o6 Yienmmuresnes.
B «Jlerenne» Kocrep moCTOSHHO OMUCHIBAET €y: MPOCTHIE JIIOAU, ¥ KOTO-
PBIX MAJIO JIeHeT, e1AT 600bI, U KEHIIUHBI IOCTOSTHHO IIPH/IYMbIBAIOT U3 HUX
HOBBIE OJIIO/Ia, YTOOBI OJINH U TOT K€ MPOJYKT HE HAJI0eN UX MYXKbsM. 1yT
2Ke Ha CTPAHWIAX KHWUTW ONMCHIBaeTCs 00ell BO JIBOpIE y 3HATHOrO, Oora-
TOTO YeJIOBEKA: PA3HOOOpa3ue u KOJIMIECTBO OJII0 TIOParXKaeT BOOOPaKeHHe.
Pazymeercs, y nzobpakenuit €76l €CTh U ApyTHe [EJIU, HAIIPUMED, IIEPEIATh
KOJIOPUT, HACTPOEHHE, OBIT U TPaJIUINK BpeMeHun u Hapoja. B «Jleremmes
CaMbIM SIDKUM IIEpCOHAYKEM, CBSI3aHHBIM C €J0i, HECOMHEHHO SIBJISIETCS
Jlamyim T'yzak, u u3 ero ycr Mbl MOXKeM y3HaTb BCE o ene Bo Duanmpun
u Boobme B EBpone B smoxy CpemaeBekoBbst. Cpeaum MHOXKECTBA OIKCA-
HUN €JIbI JJIsi TOTO, YTOOBI TOKA3aTh OJHOBPEMEHHO TPAIUIUN U KOHTPACT
MeZK/1y €J10#1 Pa3HBIX JIIOJIEl, MOYXKHO BBIJEIUTD €MIE Ipon3Benenne Bagbrepa
Ckorra «AiiBeHro», rie 0CObeHHO 3aIlOMUHAETCs IJlaBa, B KOTOPO pacCKa-
3bIBaeTCsl 00 yXKWMHE B 3aMKe OTIa JieJu POBEHHBI, U U3BECTHYIO KHUI'Y
Mapka Trena «duku npu aBope Koposst ApTypas, Iie aBTOp pPacCKa3bl-
BAaEeT CKOPee BCEro YaCTUIHO BBIMBIILIEHHBIE, HO OYeHb SPKHE 0COOEHHOCTH
oObIyaeB, 9TUKeTa u cobcrBeHHO KyxHu VI Beka.

OueHb BO MHOTUX IPOM3BEJEHUAX MOXKHO BCTPETHTH KPACOYHBIE U
TO/IpOOHBIE ONUCAHWS KYyXHHU, TPAIUIUNA W T. J., U KaXKJBIA pa3 aBTOp
UCIIOJIB3YET UX JIJIsi 00Jiee TOYHOI mmepefadu cBoeil mbicsin, Kak Mapk Teen
JJIs OTParKEeHUsT HEPABEHCTBA MEXKIY Pa3HbIMu ciaosmu obmiectsa, [lapib
ne Kocrep mtst orparkenuns ObiTa, 0ObIYMaeB U OMSATH K€ COIUAIBLHOTO HEpa-
BerctBa uin Kak . Unasd u E. IlerpoB mis emé omHol HACMENTKHA HAL
HEJIOCTYITHOCTBIO MUBA Jyisl JIIOje, He cocrosmux B npodceorose. (Mapus
Xumymsa, 9 ki, mkosa Ne 444, r. Mocksa)
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3aganue 3.

[Monsepriack nepenenke 6acus 1. A. Kpoutosa «Kor u mosaps. Ucnonszo-
BaHHBIE IUTATHL:

O Bpemena, o upassl! (Iluepon)

Kuroun, kmtoun mon! («Ckymoit pemapb», A. C. Ilymkun)

Kapery mue, kapery! («Tope or ymas, A. C. I'puGoenon)

S rubny — konueno — o Hona Annal («Kamennsiii roctsb», A. C. ITym-
KIH)

Yakacublii Bek, yxxacuble cepanal («Ckynoii poimapby», A. C. Ilymkun)

Kpome TOro, MOXKHO OOHAPYYKUTH M3MEHEHHDBIE ITUTATHI U3 M3BECTHBIX
IPOU3BEJIEHUN.

S yxke 33 roma ciy:Ky HOBApOM U HU pady He BUAbIBAIL. .. (cp. «On
PBIOAYIIT TPUIIATE JIET U TPH I'0JIa U HE CJIBIXUBAJI, 9TO0 PbIOa rOBOpUIa» —
«Cka3ka o poibake u poioke», A. C. Ilymkun).

O KomKku, IOpOXKJieHbst KpokoauwioB! — @Ppasza nepedeaara u3 @pasvi
«0 modu! Iopooicdenva xpoxodunrosly us mpazeduu «Paszbotinuxuy Illun-
aepa. B Poccuu ¢pasa cmana nonyiapna nocae nocmaHoeky Ha Cuere Nbecsl
A. H. Ocmposckozo «/Jlecs, 2de amu cro8a dexaamupyem, ympupys wuiie-
poscrul nagoc, nposuryuasvohut axkméep Hecuacmausyes. (Oubra laspu,
10 xu1.)

... 4 aukorga n nByx ctuxos He HanucaJ (Cp. «u HUKOIJIA B YKU3HU s
He COYMHII JaXKe JIByX cTuxoB» — «bBparbsa Kapamazoswr», @. M. /locToes-
ckuit). «H nommua, xomsv e 6es epexa, / Mz neudn dsa cmuzxas. (Ynbsaua
Denoprosa, 11 ki, mkosia Ne 1, r. Bpsnck)

Hpama — pod aumepamypot, co30a6aemvill 0Ai NOCMAHOBKU MG CUEHE;
6 dpame 6cé deticmeue we daumes donz2o, NPouseederue NOCMpPoeHo Ha KoH-
Pauxme (npomusobopcmee), 6 KOMOPOM NPAMO UAU KOCCEHHO YHUACTEYIOM,
ece eepou. (FOmus Bynkuna, 11 xi., mkoma Ne 59, r. Bpsuck). B omau-
wue om anoca cobvimus, 6 dpame paseopatuBaIOMes 6 HACTNOAUEM BPEMEN.
(Anacracus Kimmosuosa, 11 ki, ITorapekas mkosa Ne 2, Bpsirckas 06u1.)
JlpaMa B y3KOM CMBICJIE — 3TO IIbECA C OCTPBIM KOH(MDIUKTOM, KOTOPBIl He
TaK BO3BBIIIEH, KAK TPArMYECKU, HO HEPEJIKO TOYKE 3aBEPINAeTCs IubesIbio
WU [TOParKEHUEM TJIABHOIO TePOsi.

s dpamol Tapaxmeprv, IMOUUOHANDHBIE DENAUKY 2EPOEG, HEKOMOPAL
nagPocHocms, s Mo20 4MOobbL GHI3EAMB CONEPEINHCUBAHUE, COCMPAOGHUE,
«orcusoliy duanoe co spumenem. (Jlapuca Bacwmienkosa, 10 KiI., mkosa
Ne 11, r. Bpsirek)

Bacna — amo kpamxut, cmuzomeophuili (a unoeda npozauseckuds)
PACCKA3 — AAAC20PUA HPABOYHUMENLHOU Hanpasaernocmu. Hpasoywumenv-
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HOCMD 6 bacHe, 8 OMAUNUE OM NPUMYL, HE HACTNABALEM, G UPOHUMECKU U
CAMUPUYECKU BDLCMEUBAEM JYPHBIE NOCTYNKY UMY ABAeHUA. | eposmu bacen
YACMO ABAMOMCA 36EPU, NMUULL U PACTNEHUL. DMOM HCAHP AUMEPANYDbL
b uzsecmen ewé 6 anmuunocmu (peensas I'peyus — Dson), sozpodume-
aem bacru 6 17 sexe cman XK. de Jlagornmen, a 6 18 sexe bacha NOABUAACH
u 6 Poccuu, o Hauborvwel nonyasprocmu ona docmueaa npu M. A. Kpoi-
aoee. (Ceernana Apreesa, 8 xil., rumuasug No 1544, r. Mocksa) Ilepesod
u3 orcanpa bachy 8 ocanp dpamvl NOOPAZYMESAEM USMEHEHUE CINPYKMYDbL
MEKCMG U 02PAHUNUBAEM, BOZMONCHOCTNL BHICKA3BLBAHUA MOYKY 3PEHUA
asmopa, wmo 8 bacre ouenv gavicro. (EBrenns Asuiosa, 11 Kil., ruMHA3US
Ne 1514, . Mocksa)

Cmuica nepegoda 6acHu 6 dpamy 6 MoM, 4ImMo “GCMO 6 0CHOBE OacHU
aedcam Kaxue-mo dpamamuseckue cobvimus. M xomsa o Hux wacmo nanu-
CaHO 8 WYMAUBOT Popme, mem He Mmenee oMU Ovearom AoCmamowHo
CEPOEIHDL U NPU HEKOMOPOM USMEHEHUY YIHCE HE BBI3BIBAIOM Y wumamenel
omkposernnoti yavoku. (Exarepuna Menpauuenko, 10 ki., mkoma Ne 64,
r. BpsiHCK).

FOmopucmuneckas oxpacka nocmanoeky 00BACHAEMCA YMBULAEHHOT
dpamamu3dayuet U NPEYSEAUNCHUEM CEPLESHOCTNY HEZHAYUMEALHO20 U
banasvrozo npoucwecmeus. (Anacracus Muxamuua, 11 ki., Cynonesckas
mkosa Ne 1 Bpsirckoro pationa Bpsiackoit obracTn).

Bor naubosiee ypadmbie 6acHu, Ipo3anieckue U CTUXOTBOPHBIE, COUNHEH-
Hble YYaCTHUKAMHU KOHKYpCa.

1. Temapa u yepemnaxa

OpHaXX bl Temapy U Yepernaxa BCTPETU/INCh, U renapi ckazasr: «/laBait
copeBHOBaThbcsa B Oerel». «Jlasaiil> — ckasana depenaxa. Bor mavasn
OHU COPEBHOBATLCsSI, Temapj] y»Ke Jjajeko ybexkas, a depernaxa TOJBKO OT
«cTapray Ha IOJIMeTpa OTHoJ3ja. lenapy 6exkan u He 3aMeTHJ JiepeBa u
BpE3aJICs B HETO, TOTEPsJI CO3HAHUE. A deperiaxa, MOKa rerap/i Jexxan 06e3
qyBCTB, JOIOJI3JIa 10 (DUHUIIIA, TIEPBOMA.

He maso Toporursest, «Turre enernts, masbire OyIemmby, HO 9TOTO Temap,
HE MTOHSJI, 32 TO U TOIJIATUJICS.

(dvurpuit Aradboros, 7 k1., rumuazust Ne 1505, r. Mocksa)

2.

Jluca, y102Kach B KpOBaTh,

Pyrasiace Ha MenBesst, 9TO MeIIaJ eii Clarh.
Cama K BUYepa, YCTPOUB ITyM OOJIBIIION,
CroaTb He Jaja COCEIsM.
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Ceit bacHU CMBICJI TAKOI:
OmmbKyu 3aMevaTh MBI PaJbl y APYTHX,
A y cebsg — He BUIUM HX.
(Mapuna Bensnosa, 7 ki1., mkoma Ne 985, r. Mocksa)

3. IBa 3aiina

Broin y zaiina craBHBI 10M
Ilos pasBecucTbIM KyCTOM.
ITox KycTOM OH €J1 U ITHJI,
Penko maseko xoam.
Capinnr 3aiika: «Tyk, TyK, TyK.»
K zaitauky crygurcs apyr.
«Jlom Moit BOJTKOM pa3opéH,
MO2KHO MOXKHMBY B TBOEM?»
SBas Moit HaxMypus OPOBH:
«He xouy rocreit g B 1ome.»
Passepmyscs ero mpyr,

N ymén or OBICTPO BAPYT.
Ho macrasa ocenb.

Kycr nucrouku copocu.
SBasi ropem cuM pasduT.

K npyry B roctu ou crermr.
Ho apyr maxmypun 6posu:
«He xouy rocreit 1 B jome. »

Pyky TBI momait apyromy,
On noroMm mnozact rebe,
He ocranembcs 6e3 goma,
He oxkazkemncs B 6ee.
(Bunanma Anronosa, 8 ki., rumuasus Ne 1515, r. Mocksa)

4. XBacTyiuBasi BOpOHa

Jleten mmo Jrecy cosioBeit

W zanuBasicst [UBHOI TIeCHEl,

Yro BoCXUITATIA BCEX 3BEpEit,

1 ne 6b1710 €€ uymecHeit.

Bopomna, cabimmia 3ToT 3ByK,

Bcem moxBasiam 3Bepeit quBMIIACS:
«/a pasBse on Jyackaer ciyx?!
Ckaxkure MHe, Jpy3bsl, HA MUJIOCTD!
Bor To sz seso g moro. . .
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U, roBops mpo cojI0oBbs, —
IToxyxke o moér mens!

Ha Berky myb6a 3abpanach
TreciaBHast XBaCTYHbS-TITUIA,
OTKpbLIa POT U 3aJUIACH
CBo€e10 TIeCHEIO TIEBUILA.
Pazmanca cmex n Bo3MyIIeHbe.
Opér Bopona Bo BCE ropJio!

Ho ta, He 1yBCTBYST CMATEHDS,
Opér BOBCIO eI¢ yIopHEH.

1 BoT seTsT rpubbI Ja MUK,
W, co cThIIOM CBOUM MUPSICh,
Bopona 6bicTpo 3amosaasta

1 Bocsosicu yopasiace.

He crour nomycry xBajuTbes,
W nmesmo cBOE HYKHO 3HATH:
[Ters yMeTh HY>KHO, KOJIb MTEBUIIEH
Cebst 3ax01eInIb Thl HA3BATH!
(Exkarepuna Tpoxuna, 8 Kir., eHTp o6pasosanust Ne 548, . Mocksa)

5. IIpo Exa

Kak-To pano moyrpy

Bo cocroBoM BO Gopy
IloTuxoHbKY, He cIiera,
Twuxo mucThbsaMu mrypiia,

Ilo Tponuuke, BI0JIb XOJIMOB,
E2x nckain cebe rpu6os.
Houiro 1o Jrecy 6poau,
Hwuuero ne maxommi.

Bapyr yBumen ma omyrike
JLOJITOK TAHHYTO YE€PHYIIIKY.
Orstaysicst Eax Bokpyr,

He noeputib, MuJibiii 1pyr,
Bor onymika, Tak omymka,
e TpaBuaKa, TAM YepHYyIIKA.
TyT on pamocTHO CKa3a:
«Bot Tebsa-To g nckais.

Mur npomén, u rpub yxe
Topsio ener Ha exe.

U, mabpas rpuboB ¢ coboif,
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Tuxo oH MOOGPEN TOMOIA.

Ero vormra ne Jierka,

1 yxe 6omar Goxka.

Toit ocennero mopoit

Bpén Mensems k cebe moMoii.
Tlomoiinsa k Exy mobsmxke,
[pousuéc: «Koro s Buxy!
Ha, Komounit, ne y3nas.
Kak menék ¢ rpubamu craj.
Bpar, no3sosib T€6E 10MOYB? >
Esx orsermr: «JIamsl 1pous!
Cupasitock cam. Crymait, wmu.
He memait mue Ha myTtu!»
Kocourampriit oTomén,

Muwmo Exx ero mpommé.
[Tosennb, COTHBINKO CBEPKAET
1 syum cBom 6pocaer
Hazemb, Ha BepxXymiku Jpes,
Bcé cBomm Teriom corpes.
Braneke mymar pyabu.
CaurryT B HEOE COJIOBBH.

A B 60py, IpuCceB B TEHbKE,
[Tnager Ex nam Ha menbke:
«Bemnasa moa crmnaal

Kaxk 60T, 60muT onal

Bcee rpubsr g mo mopore
Pacrepsin, yctanu noru.

Bor teneps cuxxy HE ¢ gem
1 rpuboukos He moewm,
Kocousranoro obuzen,

Jlydamie 6 OH MeHsT He BUIEI.
Ax Kakoii s1 6BLI TUIyIIel.
Tlonsn, MOHsT HAKOHEIT,

Kak g mmoxo moctymmn

1 xakum st TpyOBIM OBLIT>.
Ek mecuacTrbIil 6e3 TpuboB
Cie3 ¢ meHbKa u OBLIT TAKOB.

Mopaib:
T'opmocTh, KaJHOCTH — BCE MOPOK,
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Huxora ve Gy1yT BIIPOK.
(Anacracus Pomenko, 9 k., mkosa Ne1028, r. Mocksa)

6. CoJsioBeit n neryx
O tHaXKIBI PAHHUM YTPOM CpeJib BeTBei
Cujiest yHBIJIO CepBIil COJIOBE]i.
Bapyr mojyreresr K HeMy HeTyX U TOBOPHT:
«Hy 4o xe TbI 3a nmTuna?
Tebe BoBEK CO MHOIO HE CPAaBHUTHCs!
XO0Th BCIO OKPECTHOCTH PA30M OOJIeTH —
Mens npekpacHeit Bcé ke He HANWTH.
Tebe j1b CO MHOI CPABHUTBHCSI B OllEpPEHbE?!
a u B mpekpacHOM rojoce MOém?
W 1o1 Haxoauinbes B rryOOKOM 3a0/Ty K IeHbE,
Yro KpacoTy Bce BUJAT B IEHUU TBOEM!»
Bapyr coJioBeit 3ames, U 9y IHBIM [IEHBEM TEM
Bwmur Bcst OKpecTHOCTD OIJIACHIIACH,
W cepatie neryxa B BOJIHEHUU 3a0UJIOCH.

* ok ok
Benp macrosmumii renuii Tor,
Kro 3a Hero ceba ne BbLiaér!

(Anna Bouaposa, 9 ki1., nenTp obpasosanus Ne 57, r. Mocksa)

.

Bor xak-To pas Bomamxa
Kymmna capadan.
Kpacusblit oH, HAPSITHBIIH,
W Ha rpyam — KapMaH.
YBuues o, Jlucuna,

Besa zaBuctn nosna,
Pemmmuna Bcé ucmoprurs —
Taxast BoT oHa.
IlogcTponia JOBYIIIKY
Cocenke y jiBepeit,
Bosbmyto myxKy ¢ rpssbio
JIMCTBO# IPUKPBIB CKOPEIi.
Bomauxa pano yrpom

Ha poinok cobpasiach,
(Eit momorya ynada) —
Ilepemarnysa rps3s.
JIncuna, pa3o3/IMBIINCE,
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IIyctunace 3a meit B myTh,
He BoBpeMms crioTkHyIaCH —
U B rps3b NPUILIOCH HBIPHYTh.
A cmbics sToit 6acHn
SanoMHUTE, JIPY3bs —
Y106 B MBI HE MTOIACTHCS,
Ux pbITh apyruM HeJib3s!
(Buxropus 'ycesa, 9 xir., mkosa Ne 4, r. @pazuno MockoBckoit 06.1.)

8.

Om eJ1, u €JE3BI B IACTH TEKJIN,
1 BCEé ero xkaJsesia JIbBBI,
l'uenswl, Turpst, HO, yBHI,
V2KaCcHO CJIE3BI B MACTH TEKJIN.
Hamrr xpokosmr 6611 100pOXoT,
MeuyTas u3 TUHBI IUTH KOMIIOT.
Ho ectp Tak xouercs, yBbi!
U nnager. Kak kameroT JibBbI!
Ho naxke mraga, Bcé ke ecrT,
He moxauteer, cbect B mpucecr.
(Anna Borarbipesa, 11 xir., rummuasust Ne 1514, r. Mocksa)

9. JIuca u Bopobeii
Opnuax el Bopobeit pemui, 9T0 OH ITaBJIUH.
Y10 OH MpeKpaceH U TAKOW OJWH.
U xBacTaThCst OH HAYAJT HA BECh CBET,
Yo HUKOrO KpacuBeil BOBCe HET.
O Tom ycapImasia Juca,
Iogymasa: «Bor aymecal
IIpekpacen on... IIpoBepuTh HyKHO:
Kpacuseit on BHyTpr min HAPyKHO. . . »
He nonro eit mpuiiocsk ero uckaTh:
OH Ha OJISTHKE XBACTAJICS OISTh.
Jluca emy ckazagna: «O, moit apyr!
Ia ThI, CMOTPIO, IIPEKpaCHeil BCceX BOKPYT,
Kak 0b1 cMupuTBhCS 3BEpU HU IBITAJUCH,
VY Hux K Tebe OHO JIUIIb YYBCTBO — 3aBUCTDHY.
[ToBepst eif, TEPsisT OH OCTOPOXKHOCTb.
Jluca, uCIIO/IB3YsT CBOKO BO3MOXKHOCTb,
Habpocuiace u chena BMHT €r0.
OH OBLI KpacuB, 9TO HE CIACJIO €ro.
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Mopasb:
Bynp on e Tak mpekpacen,
Cam g7151 cebst He OBLIT OBI TaK OMACEH.
(Kcennsa Jlacrymkuna, 10 ki, jauneit Ne 52, 1. Pazanb)

10. Ucropusa omHOlt Myxu

Cuyienn siBe MyXu OKOJIO 03epa U YKy KKAJIM O KU3HM, KaK BIPYT OJIHA
MyXa, CJlydaiiHO MOCMOTPEB Ha BOJHYIO V)b, TYT K€ OTCKOYHUJA, UCILY-
raBIIUCh. «DTO YK€ HaJI0 ObLIO POAUTHCA TAKUM YPOIJIUBLIM co3anuem! —
HACMEIILIABO TPOXKYKKAaJIa OHA, ISl Ha CBOE JKe OTpaykeHue. — B Kusnu
Takux He Bujenal». JIpyras myxa ObLIa yIuBIEHA TEM, YTO MPOXKYZKIKAIA
eé mozapyra: «dto ke Thl, Myxa! Tbl Bumena cBoé orpaxkenue!». Myxa eii
He TIOBEPUJIA, CKA3aB, YTO Kpallle eé HET CYIeCTBa, ITO-TO MPOXKYKIKAJAa
TUXO U HEBHATHO, U HACTYIIUJIO MOJTYaHKE. B MONBITKAaX CHOBa yOeIUThCA B
TOM, 9TO 3TO yKACHOE OTPAYKEHHE BOBCE HE OHA, OHA CHOBA ITOCMOTPEJa B
BOJHYIO TyiaJb. Ho TaM OHa yBmjeIa HE TOJBKO TO Y?KACHOE CYIIECTBO, HO
u OorpomHyIo kaby 3a HEM. MyxXe CTaJ0 CMEITHO, YTO TJIYIOE U TyJOBUII-
HOE, TI0 6€ MHEHUIO, CYIeCTBO JlaXKe He BUJUT yTPO3bl. «Z He TOJBKO He
Takasl YpOJJInBas, HO €Ill¢ U YMHas B OTJIMYUE OT 3TOT'0», — II0/IyMaJla OHA.
Crokoi#HO 06epHYBIIUCH U YBUJEB Tepel] coboil Kaby, OHa IOHsIIA, 9TO Ha
CaMOM JIeJie OHA W €CTh TO CAMOE CYIIECTBO. .. TJIYIIOe U CJIETOe.

MHoTHE JII0IU MHITAIOTCA YOEesKaTh OT HE BCEra NPUATHON PEaThbHOCTH,
HO OHa BCE PABHO WX HACTUTAET, HAHOCS WX YKU3HU COKPYIIMTETBHBIN yIap.

(Mapust Cunoperko, 10 xi1., ruvuasuss Ne 1544, r. Mocksa)

11.

CityInsioch Kak-To MIKOJILHUKY IOMACTh
Ha JlomoHOCOBCKHTE UTPHI.
Bor e pasmosbe s ymal JIroboMy MIKOJIBHUKY — MedTa.
Ho mamn repoit, ¢ poxKieHust yIpsMblii, U C4aCTbsl CBOETO HE OIEHUB —
A IKOJBHUK, K CJIOBY, OBLI PEBHUB, YIIPIM U OYCHb HEIOCEJINB, —
Pemmit B pabore HONIyTUTH, U, IOMECTHB TY/a CBOM CTUX, JOMOI
CIIOKOMHEHBKO I10eXa.l.
OpHAKO CTPOroe YKIOpH, Ceil IIyTKU BHIHECTH HE B CHJIAX,
Pabory mikosbHMKA CBEJIO CBOEHT OIEHKOIO B MOTTTY.
% % %
MopaJb y 6acHE BceM M3BECTHA —
st Besikoit 1y TKM — CBOE MeCTO.
(Byuko Jannmi, 11 k., mk. Ne 2, r. Crapsrit Ockos Besroposickoit 06ir.)
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3aganue 4.

Inasubrit repoit Taresuer Tosicroit paccykmas Tak: «... HA BCE HayKa
JOJIKHA OBITH, aJii CKa3aTh, CHCTEMa. UTOOBI HEe THIPKATHCS 0e3 TOIKY
Tyda-Cro/ia, a cpady — Ioméa u B3st. A 1o y tecrst [orosb psigom ¢ Hexo-
BBIM CTOsJI, — CTO JIeT WINW, He Haiij€mb...» Ham, KOHEYHO, MOHSITHO,
9TO JBYX KJIACCMKOB MOXKHO IIOCTABUTH Ha OJHY IOJIKY, HO BeHemukT 110
KeHUTHObI KHUT He YuTaJl U, momnaB B Oubsmoreky tectst Kymespa Kyme-
fApblua, KOHEYHO, pacTepsiics. 1epoil cHadajia CTaJ YATATbh BCE IMOIPS,
a 3aTeM peInjI HABECTU IOPAIOK B OUOIMOTEKE.

Ha oxHy 1moJiKy rmoctaBujl KHUI'H, B Ha3BAHUU KOTOPBIX «YIIOMUHAIOTCS
uBera, Win y aBropa «usernas» damuausy. (Ilomuna Kuprunnesa, 11 ki,
mkosta Ne 2010, r. Mocksa)

Ha ciemyromyio mosky nonasin e Ha3BaHus 1 (haMUINH, B HA9AIe KOTO-
PBIX MTOBTOPSIOTCS OYKBOCOYETAHMS.

OT):LGJ'H)HO CTOAT aBTOPDI, d)al\/II/IJII/II/I KOTOPBIX UMEIOT OTHOIIIEHNE K Ha3Ba-
HUSIM YKUBOTHBIX.

Hagee cnenyior dpamuimm, KOTOPbIE aCCOIMUPYIOTCH € PACTHUTEIHHBIM
MUPOM.

Ilocne pacmosaraercss psim aBTOPOB, «B (baMUJINASX KOTOPBIX BCTpeda-
IOTCSl HA3BaHWs Pa3IMIHbBIX uacreil Terna» (Cremna Muxaiinosa, 11 ki,
mkoJia «VHTessekryan», Mocksa).

W, nakonerr, ocobast TOJIKa, OTBEIEHA KHUTAM, B HA3BaHUU KOTOPBIX €CTh
COI03 U.

CoryracuBIIuch ¢ JIOrukoit reposi «Kuicny», paccTaBuM OCTABIINHECS] KHUTH
10 TIOJIKAM TaK: Ha IEePBYIO MomajyT «Ajble mapycay u «Beblit mapoxois;
Ha BTOpPYI — lorosib; Ha Tperbio — BoJikOB; Ha 4YeTBEPTYI0 — 3a00JIOI-
kwmit, [lacrepnax, IlBeraeBa; Ha mectyto «ToJicTeiit u Toukwmity, «lIpuni n
uurmmiiy. A Jlebener-Kymaa mMor 661 0Ka3aThest Ha JIBYX MOJKAX: «KaK HA
Tperbeil («siebelby ), Tak U Ha IepBOil («KyMad» — PKO-KPACHOIO I[BETA)»
(Mapus Bacunbesa, 11 ki, nenrp obpazosanus Ne 1158, Mocksa). Bupo-
1eM, HeKOoTophlie u IlacTepHaka roTOBBI OTIIPABUTH HA MATYIO MOJIKY, K XBO-
crenko: «Ilacrepnak — macrb» (Bauecias Mypasbes, CMAJI, Camapa).
Ectp emé ommo smobonbiTHOE Tpeamoxkenne: «l'oroab — 3 moaka, HO €Can
VYIUTHIBATH, YTO 1'0rojIh H3HAYAIBHO [THCAJT IO/ ICEBIOHUMOM AJIOB, TO €ro
MOXKHO TaK»Ke oupejeauTs Ha 1 noiky». (Sluuna Bopoauna, 10 xi1.)

Ilepebupast kuuru, BernequkT ¢ yxkacom gymast: «Tak 9To »ke: BCE mpo-
quraj? A Tenepnb uro ynrarh? A zarpa? A uepes rog?» K cuacrbio, MHO-
rue yuactaukn Typampa nmenn M. B. JlomonocoBa cymenn mokasarb, 9TO
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3aIac KHAT He orpanunvuBaercs oubaunorekoit Kynespa Kymesipbrua, 3amos-
HUB ceIbMyI0 1OJIKY. [1omo0paTh moaxoasinye KHUTH MOXKHO, KOHETHO Ke,
pasabiMu criocobamvu. Bo-miepBbIX, MOKHO B34Th T€ IPOM3BEICHU, B HA3BA~
HUAU KOTOPBIX YIIOMUHAETCS JII000H MaTepualt:

«Memubiii Bcaguuky, «Kusa3p Cepebpsiabiity, «['‘paHaToBbiii Opacsers,
«Boumebnuk uzympymanoro ropogas (Harambs Moguna, 11 kiace, mkosa
Ne 1, r. Pamenckoe MockoBcKoit 06.1.);

«Memubrit Bcaguuky, «Kusasp Cepebpsiablity, « Boraok-cMosissHol 6090K »,
«Kamennsrit roctb», «CHexxkuast Koposesay, «Ilecounsiit gesioBek», «Buno
u3 onyBanunkoBy (Japbs Ckopoborarosa, 11 ir., ienTp obpasosanust Ne 57,
Mocksa).

Bo-BTOpBIX, MOYKHO TIpYNIUPOBATH T€ KHUTH, UTO CBS3aHBI TOJBKO
C <«METAJUTNIECKUMU» KOPHSAMU JIMOO B 3arjaBUsAX KOTOPBIX 3HAYATCS
METAJLJIBI WU CILIABBI:

«Memnbriit Becagauk» (A. C. [Tymkun), «Kassp Cepebpsiabiit» (A. K. Toa-
croit), «Cepebpsiabiii kiaun» (Fnen Yapawss Kyk), «Ciaako3syqnsiii cepeb-
panbiii 603> (Cinen Yapaps Kyk), «Cepebpsiubiit océn»  (Biamgumup
Jlemenko), «Cepebpsubiit roaybn» (Aungpeit Besbrit), «Ilencue B 30J10-
roit oupase» (Apryp Konan Hoitn), «3osoroit kanbon» (lxek Jlonmon),
«3osoroit mMak» ([xkex Jlommon), «3osoroit xkKyk» (Darap Asan Ilo),
«3omoroii pyay (A. C. T'pun), «Meubiii crpak» (Anekcanap IIpozopos)
(Honmua Kupruunesa, 11 ki1., mkoma Ne 2010, r. Mocksa);

«CrasbHoe ropiio» (M. A. Bysirakos), «Kaxk 3akassiiace cranby (H. Oct-
poBckuii), «30s0T0€ KOJbIO Poccun», cobpanune counnennii 1. Cranuna,
«IToa3us cepebpsinoro Bekay (Ilosmua Jlocesa, 11 kii., mkosa «MHTesuiex-
TyaJs», I. MockBsa).

Croz1a yKe MOryT II0IacTh:

«30n0T0 MHKOB», «[Ipukmodenuss Byparuno, wiu 3070T0# KIIOUUK»
(Cresuta Muxaitiosa, 11 ki, mkosa «VaTessekryasns, r. Mocksa);

«2Keneznnrit morok» A. Cepadumonnda, yaebnuk «Ucropus. 2Kesmes-
HbIiit Bek» (Mapust Mapkosckas, 11 xir., mkosma Ne 1 r. Pamenckoe Mockos-
CKoit 06u1.)

«30J10TO# TEJIEHOK Y, «CTONKUl OJIOBSIHHBIN cosimaTuky, «CrajuHrpai-
ckast 6urBay (Esrenus Ilerpymosa, 11 xi1., nenrp obpasoBamus Ne 1811,
r. Mocksa);

«3ouiorast nenby I'puna, «Ckaska o 30s10ToM neryikes [lymkuna (Anaa
IMeryxosa, 11 k1., nenrp obpazosanus Ne 1883, r. Mocksa);

«3ostoToit Topmok» lodmana, «Cepebpsinbie KoHbKH» Mepu Maiin
Homx (Anna Penapa, 11 ki1, rumuasuga Ne 1543, r. Mocksa);
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Kenesnukos, «/lropanesoe #e60», «Oroub, Boma W MeIHBbIE TPYObBI»
(Exarepuna Toprynosa, 11 ki, rumuasus Ne 1514, r. Mocksa);

«Xo3giika MeHOI ropbly», «Cepebpsinoe konbitie» (Beponuka FOpuenko,
11 ki1., mkoua «Muremekryass, r. Mocksa);

mazam ge Crans (Mapust Pynaesa, 11 ki, mkoma Ne 192, r. Mocksa).

IIpuBoMTE BeCch CIMCOK KHUT, ITOMABIINAXCS 11011 pyKy Benenukry, ¢ yka-
3aHUEM aBTOPOB, KOHEYHO, CMBIC/Ia HE UMeeT: OOIBITHHCTBO U3 HUX XOPOIIO
3HAKOMO BCEM.

SajiaHnsl KOHKYPCA I10 JIUTEPATYPe U KOMMEHTAPUN K HUM IIOJATOTOBUIIN:
Ne 1, 2,3 — H. A. lTarmupo, Ne 4 — U. K. Yepusimésa.

Kpurepun npoBepKu m Harpak/1eHust

VYuacTHUKaM ObLIO PeJIoKeHO 4 TBopueckux 3aianus. DopMmajibHbIE KpU-
TEPUU OIEHOK KaXKJIOr0 33 IaHUsl He UCIOJIb30BaNCh. Perenne o Harpaxjie-
HUU TPUHUMAJIOCH KIOPU [EPCOHAHLHO HA OCHOBAHWUU JKCIIEPTHON OIEHKN
KaXKJI0# pabOTHI.

IIpu nepBUYHOIT IPOBEPKE XKIOPHU UCIIOJIB30BAJIO YCIOBHBIE OAJLIBI, KOTO-
pble TakzKe COODIAIOTCS YIACTHUKAM. DTU OAJUIbI, HAIIPUMED, JAI0T Ipel-
craBjieHne 00 OTHOCUTELHOM BKJIAJIe OTBETA Ha KarXKJ0e U3 3aJaHuil B UTO-
TOBYIO OIIEHKY.

B cayugae, ecin mabpana cymma 6astoB 21 uim 6ostee, BO BCEX CIyUAIX
CTABUJIACH OIEHKA «V» (IpaMOTa 3a YCIENHOe BBICTYIUIEHHE HA KOHKYyDCe
O JITeparype).

Onenka He HuKe «e» (6aJI MHOrOOGOPbs) CTABUJIACH LIPU CJIEIYIOMIed
cyMMe OaJJIOB B CJIEAYIONINX KJIACCax:

Knacc | Cymma 6asioB, He MeHee
<6 9
7 10
8 11
9, 10, 11 19

Bo Bcex cityuasix Ha OCHOBaHUU SKCIIEPTHOTO OIEHUBAHUS PAOOTHI MOTJIA
OBITH BBICTaBJICHA 0OJIee BBICOKAs OIEHKA.

Obpaiaem Ballle BHUMaHHE Ha TO, 9TO OajIbl OBLIM HUCIIOJIH30BAHBI
JKIOPU HA TIEPBOHAYAIBHOM STAIE TPOBEPKHU, HOCIAT TEXHUIECKUI XapaKTep
U COODIIAIOTCH YIACTHUKAM JIUIIb JIJIsi CIIPABOYHBIX Iiejieii. [loaromy camu
o cebe 3Tu OAJTBI He SIBJIAIOTCS KPUTEPUEM I OIeHKU paboThl. B wact-
HOCTH, BIIOJIHE JIOIMYCTHMA CATYAIWs, KO[JIa Y OXHOIO M3 yYACTHUKOB IIpU
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MeHbIIIe CyMMe 6&JIJIOB CTOUT JIy4lllad OI€HKa, 9eM Yy JPYI'oro yIaCTHUKa
TOrO Ke KJIacca ¢ OOJIbIeil CyMMOii 6aIIoB.

Crarucruka

[IpuBoMM CTATHCTUKY PEITAEMOCTH 3329 KOHKYPCA 0 JIATEPATYPE MIKOJIb-
HuKaMu, ydactBoBasimuMu B Typuupe B Mockse n MoOCKOBCKOM permone.
Ydarenb! Bce pabOThI 110 JTUTEPATYPE, CIaHHDbIE TITKOJIbHUKAMU B MOCKOBCKOM
peruore (B TOM 4mcye U abcoaoTHO HyseBbie). IIIkonbauKY, HE CraBime
paboT 1o mTeparype, B 3TOH CTATUCTUKE HE YUTEHBI.

Cpe/ieHnsI 0 KOIMYECTBE IMKOJILHUKOB 110 KJIACCAM, IIOJIy9YUBIIAX I'Pa-
MOTY 110 JuTeparype («v»), IOy IUBIIX 6T MHOTOGOPbs («e» ), a TakKe
0bIIIeM KOJIMUeCTBe yuacTHUKOB KOHKYPCa 110 JiuTeparype (KoJIndecTBe ClaH-
HBIX pabor).

’Kﬂacc\l\2\3\4\ 5\ 6\ 7\ 8\ 9\10\11\Bcer0‘
Beero |0 | 1] 1|10 | 152|437 | 685 | 724 | 733 | 514 | 396 | 3653
«e» 0j{0|0] O 8| 43| 71| 8| 72| 91| 85 459
<V 0j[0|0] O 0 0 0 7 7 91 20 43

CBe,HeHI/IH O paciipeaeJIeHNNn TeXHUYECKUX 0aJLI0B IIPOBEPKU 110 3a/a-
HUAM.

Bamaet Howmepa 3amamnmii

] 2] 3] 4

0,— | 1303 | 2520 | 2049 | 1556
1] 1081 | 501 | 506 | 419

2| 651 | 269 | 338 | 707

31 307 | 156 | 301 | 498

4| 124 89 | 191 | 335

5 86 44 | 153 | 135

6 43 32 66 0

7 18 13 28 1

8 17 9 15 2

9 5 9 5 0

10 19 12 2 1

> 10 0 0 0 0

Beero | 3654 | 3654 | 3654 | 3654
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Konkypc mo ncropun

BOl'IpOCI)I " 3aJaHn:d

Bce 3zamanms ajpecoBaHbl MIKOJLHUKAM BCEX KJIACCOB: KarKJIBI MOXKET
BBIOpDATH TE€, KOTOPBIE €My IO BKYCY W IO CHJIAM; JIOCTATOYHO BBIITOJTHUTH
xopouio (He 00sI3aTeIbHO HOJIHOCTHIO) 2 3aJAaHUSI U3 [ePBbIX JEBITH WU
BEpHO yKa3aTh XoTs 0b1 10 ommboK B 3amanusx 10 mwim 11 (HykHO cocTa-
BUTH CIIMCOK YKA3aHHBIX B TEKCTaX cOOBbITHI ((DAKTOB), KOTOPHIE HA CAMOM
JieJie IPOUCXOUJIN WJIA HE TOTA, WK HE TaM, WA HEe TaK, U O0bsICHUTD,
KaK, IJIe U C KEM OHM IIPOUCXOIUIN — WX TOYEeMy WX BOOOIIE HE MOIJIO
ObITD).

1. HazoBure Tpéx Barmux 3HaMeHUTHIX TE30K UJIM OJHOMAMUIIBIEB U3 IIPO-
IIIJIBIX BEKOB. UeM 3T JIIOIU MPOCIABUINCH B UCTOPUM !

2. Bo ®pannuu 6b110 18 oposieit mo mmenu Jlwogoeuk. Kro m3 mHux, mo
BaIllleMy MHEHWIO, HamboJiee JOCTOMH MaMsATH IIOTOMKOB — u 3a 4ro?! Haszo-
BHUTE HE MeHee TPEX KAHIUIATOB.

3. B pesuem Erunre 6b11 THTY «gdTHy. Kakomy coBpeMeHHOMY 3BAHUIO
OH TOYHee Bcero coorsercrByer? U emé: roBopst, OyTO OIUH U3 9aTH CTAJ
napém, a apyroit — 6orom. Ilpasma Jjim 310? Eciu ma, TO Kax 3TO MOIJIO
ciayuntbesi? 3Haere jim Bel nMeHa 3THX ABYX repoes?

4. Hamuctor B I'epmanun Ha3biBaum CBOE TocymapcTBo «Tpermit Paiixs.
Kakune nepxasbr onn wHazwBam «IlepBeivm» u «BropeiMms» paiixom? Kro n
KOTJIa OCHOBAJI 3TU rocyaapcrBa’ CKOJIb JI0JIT0 OHU CYIIECTBOBAJIN !

5. B 1066 rozy repuor Bunbsam Bacrap 6sicTpo 3aBoesai Aurimio. B 1337
TOJIY €ro IOTOMOK — KOPOJIb DIBap/1, 3 HAJEsIJICS CTOJh Ke OBICTPO TIOKOPHUTH
PpaHIUI0 — HO HUYEro Mo00HOTr0 He BBILIO. Kak MOXKHO OObICHUTH ITY
Pa3HHUILY B XOJI€ U UCXOJE COOBITHI?

6. Xpomoit TuMyp BCIO KHU3Hb CTPEMUJICA K MUPOBOMY ToctoncTBy. Ho mo
caMOIf CMEPTHU OH HOCHUJI JIOBOJIbHO CKPOMHBIM TUTYJI — «3IMUP», XOTS HEKO-
TOpBIe cCOBpeMeHHUKN Tumypa HazbBam cebs cynranamu. KakoBa mpuanHa
sToit ckpomuocTu? Kto B Ty mopy Hocut 60jiee BBICOKHAE THUTYJIIBI!

7. Tan-noo Kamesama, cérynm Munamoro Kopesicy, cukkan Xoazé Tokumyms,
Kamu-kaze. Kakue 3ameuaresbabie coObiTus 13 Beka CBA3aHLI C 9TUMU
uMeHamu?! Kakyro poJib CBINpaJIM 9TH JIUIA B 9TUX coObITusIX! Kakoro eré
MMEHU 3/eCh SIBHO HEXBATACT?

8. CocraBbTe OT IMEHHU IIeBaJILEe ,ZL’ApTaHbHHa OT3bIBLI O TpéX CaMBbIX APKHUX
JedTesIdX ero 3II0XH, C KOTOPhIMU OH OBLII JITYHO 3HAKOM.
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9. B nmekabpe 1962 roma JI. 1. Jlanmay 6bu1 Harpaxaéa HobGeseBckoii mpe-
Mueit o dusuke. e mpoucxoguia sra repemonus? Kro B Hell ydacTBO-
BaJI — IO 3acjayraM man 1o goskHocTu!? HazoBure x0T OBl TATEPBIX 13
STUX JIIOJIEN.

10. Haiiure nucropudeckue omubOKA B TEKCTE.

Mounomax

Kusze Baagumup ['posasie Oun npuckakan B Kues ¢ tora, uz Twmyra-
pakKaHu, I7Jie IPOBEJ yJadHbIe II€PEroBOphl ¢ XxaHOM KoTsHOM u ero coser-
HUKOM, OesibiMm MoHaxoMm JlomumaukoM. TOT HEJaBHO yroBOpWJI XaHa Kpe-
CTHUTBCS, 0OEIaB eMy TOMOIIb 3aIlaIHBIX PhIapeil B ciiydae HOBOM BOWHBI C
kueByisiHamu. [JoHSB, 9TO Ha3peBaeT OYepeHON KPECTOBBII OX0 3amaia
nporus Pycu, KHs3b pemmi BMemaThes B onacHyio urpy. Ocaqus Kady —
OILIOT TeHy331eB B KpbIMy, — C IOMOIIBIO CBOErO TECTs — HMIIEPATOPA
Astekces: 1 KomHuHa, JlaBHEro HeJIpyra KpeCTOHOCIEB, Biajgumup mnpumy-
JIMJI CBOMX ITPOTUBHUKOB 3aKOHYUTH JI€JI0 MUPOM.

O1eHUB COOTHOINIEHWE CHJI, MAICKWI Jierar He CTaj YIPSIMHUTHCS: OH
BCIIOMHWJI, YTO KHEBCKHUI KHS3b — Ky3eH (OPAHIYy3CKOro Kopouss Jlym
Tousictoro u trypun anrauiickoro kopoJist Lenpu Ilianrarenera. Oba xpu-
CTUAHHEHIITNX IIpaBUTeE/IA HE JIIO65{T naIry I/IHHOKGHTI/IH, TaK 9TO B CJjIy4dae
KpecToBoro moxoja Ha Kues (ppaHIy3bl u aHrIMmyaHe HaBEpPHsIKA IepecTa-
HYyT [OCBLIATH B PuM jecsiTuHy. .. DTOro mama He MPOCTUT CBOEMY JIETaTy.
ITosTromy cBsiToit JIoMUHUK 6JIATOCTIOBUI «BEYHBIN MUDP» CTEIMHAKOB ¢ Kue-
BoM. Bagumup obermast e pa3opsTh OOJbINE KOUEBbsI ITeIeHeroB, a Korsan
nokJsiiicss Ha Kpecre He BTOprarbcsg Ha Pych UM TOPKECTBEHHO Ie€pejaJ
PYCCKOMY KHSI3I0 JPEBHIOI PEJIMKBHUIO — 4Yallly, CJAEJAHHYI €ro IIPajleoM
Arruiioit u3 yepena Cearocsasa, npajeia Kus3sa BiagauMupa. 9ToT ooMeH
ITOJIOXKUJI KOHEIT JaBHEH BpaXKje; Terepb BiranMup MOXKeT 3aHAThCS BHYT-
peunnMu genavu Pycu.

IIpsimo ¢ joporu KHs3b Hampasuiics B xpam Coduun — mosmuth Bora o
Bpa3yMJIeHIH OpaTheB-KHS3€, TOTOBBIX HAPYIIUTH ITOCTAHOBJIEHUS HEJAB-
uero JIrobekckoro cobopa. Beipb ObLIO peIieHO: «KaXKJIbl JEpKUT OTIUHY
cBoio». Ho Bor yxke Bceposton Bosbmoe ['wesno xoder momumants 3asec-
ckyto Pych, 9T06BI 00ecneunTh OTYMHAME CBOMX ChIHOBel. fpocias Ocmo-
mbica u3 [amnaa Kocrpomckoro 3axBatun Biagnvmup na Kissbme — robu-
MYIO PE3UJIEHIINI0 KIeBCKOro KHst3s1. FOpuit MOCKOBCKMIt TsIHET CBOU JI0JITHE
pyku Kk Hoeropogy. .. Bpa#ub u ycobursr o Beeit Csitoit Pycu. ITopa I'pos-
wbiM OQuam yemupuTb cMyThstHOB. Ho Ha Koro omeperbest B pogaom Kuepe?
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ITo TpeboBanmio Beda, KOTOpOE MpHU3BaJI0 BiamuMupa Ha KHSXKEHUE, U3
KueBa BbIrHAJI POCTOBIIMKOB-€BPEEB; KHA3b OTMEHUJI JOJITOBOE PabCTBO.
Hapos 0b11 m0BOJIEH, HO KYTIIBI-MYCyIbMaHe IepecTan nprue3karb B Kues
Baosb crenuoro [IIéakoBoro mytu. Temeph OHM HOPOBSAT IJILITH 1O Bosre:
b0 Ha ceBep, K BapsraM, 3a SHTApEM U MexaMu, Jubo Ha 0T, K Xa3apaM,
3a Oupro30ii u kemayrom. Krep okasaJjicsi B CTOPOHE OT MUPOBOil TOPIOBJIK:
ITO9TOMY W HE XOTSAT KHsI3bst MOHOMAIIMYN CIYIIATHCS CBOEIO CTAPEHIITIHY
Bemukoro kmusz3s Kuesckoro. Yro ke menarn?

IIpu BeIXOZE M3 Xpama Bragnmupa BeTpeTmiia Toana KyImioB, TUYHOB U
npoueil dessiu. OHu moTpeboBa HEMEJIS CO3BATHL COOOP JJIsl CHACEHUST
Pycu ot obuummanus. Eciu ceBepHble KHsI3bsI OTKOJIOMNCH OT KueBa — 3Ha-
9uT, HAJ0 POPYONTH HOBOE OKHO B EBpory. KueBy Hy:keH coi03 ¢ ropogaMu
lan3b1, KOTOPBIE TOJBKO 9TO JOOUIUCH HE3ABUCAMOCTH, PA30UB MMIIEPATOPA
Bapb6apoccy. [IycTh HOBBIN Ty Th «U3 HEMEIT B TPEKN» 3aMEHUT IIPEXKHUN <13
Bapsar B I'PEKU» !

W emgé: xueBssHe IOJKHBI 3aKpenuTbcsd Ha Bosire, BHOBb B34Th IO,
KOHTPOJIb [11€1KOBBI 1TyTh. MUp KHsI3sI C IIeYeHeraMu O9eHb KCTaTU: IIyCTh
Baaguvmup BMecTe ¢ medeneraMu pa3’oObET acTpaxaHCKUX TaTap, KAaK €ro
npenok CBATOCTAB ¢ TOJOBIAME PAa30M/I KA3aHCKUX Xa3ap.

Vesbimas 9tu pevn, BiaguMup moHsI: BOUCTHHY, IVIaC HAPOAA — IJIAC
Boxmnit! 3akmouns mup ¢ KorsHOM, OH 1 caM 10/{yMBIBAJ O BOBHHOM COI03€
¢ rpy3unckoit napureii Tamapoii. [IpaBociiaBHble I'PY3HHBI JJABHO BOIOIOT C
xope3MInaxoM TekernemM — OH KOHTPOJIAPYeT ceifuac 3amaaabiit Kouery [1Té-
KOBOroO myTu. lIpuMupuBImCcs MeXKITy COOOil, PyCCKHE U MEYEHErH MOTYT
IOMOYDb Tpy3uHaM pa3buTh Tekermna; B3aMeH OHM MOJyYaT BbIXoa Ha Kac-
nuit u Bosry, Tak uro Kues BHOBB cTaneT XO3SHMHOM ISTH MOPEN.

Kuesckuit cobop yTBep/ns cMesiblii IJ1aH KHsI35. Bckope oH OBLT BOILIO-
mén, u Kuesckast Pych onsith crasia Besmkoil Mopckoii gepkaBoii. [lozaree
[EPKOBh NPUYINC/IIIa KHeA3s Biagmvupa n xana KorsHa K JIMKy CBATHIX,
napsany ¢ Jomuuaukom Kpecruresem.

11. Haiigure nucropudeckue OomuOKA B TEKCTE.

I'ycutnl

Koponnsrit rerman Ilpokon e cmas BCIO HOYb — TaK PaCTPEBOXKIII
ero BuepalHuii rouen u3 AsnHboHa. Kasajoch Obl, J00pasi BECTb: HAKOHEI]
U3J0X OT BOJAHKH Mep3Kuit anTuxpuct — nana HMoann 12. OcranoBusioch
BOJIYbe cepjle ObiBIIero nupara Bajbpraszape Kocca; HeKOMy HanpaBjsiTh
OY€epeTHON KPEeCTOBBINl ITOXOJI IMPOTUB CHIHOBEl BOXXbUX — HacJ/IeTHUKOB
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ciapHoro marucrpa fAua ['yca. Hakonermy Mopasuto u CirioBakuro K JIET 3aCIy-
skeHHbI Mup! OTYero ke Tak TPEBOXKHO HA Jiymie?

IIpara! Bor HeusmeHnHast 3aHO3a B Cepille KaxKJOIO reTMaHa Tabopu-
TOB — OT cuaBHoro fAna 2Kmkku, nasmiero npu Jlumanax, 10 HbIHEITHETO
nobeuresisi KpecronociieB — IIpokomna Bopogaroro. Crapas IIpara Huko-
ria He npusHaBaJia Tabop 3akoHHOI cTosmielr MopaBuu, XOTsl UMEHHO CIOJIA
enuckon fu ZKenmBckuit jocrasun u3 VMepycaanma npsijib BOJIOC XpUCTa —
3HaK Os1aroBosienns CriacuTesiss K HOBBIM, HCTUHHO BEPYIOIMINM XPUCTHAHAM.
VBB, IparkaHe He TBeP/Ibl B HICTUHHOI BEPe; OHU HE IMPOYb CMEHUTD XPUCTH-
AHCKO€e HAPOJIOBJIACTHE HA SI3bIYECKYIO BJIACTh HOBOT'O UMIIEPATOPA, JIUIIL ObI
IIpara BHOBB cTajia UMIEPCKOIl CTOJIMIIEH, KaK OBbLIO P CJIABHOM KOPOJIe
Kapse 5. Tonbko obmuit crpax Imepes KpPeCTOHOCIAME HE ITO3BOJISAJ PAC-
macThest HenmpounoMmy coro3y [Iparu ¢ Tabopom. Ho ecsin KpecToBbie TOX0ap1
MIPEKPATATCS, 9TO TOTIA?!

He cmanm B Ty mHoub m mpaxkckuit enuckon — kapauHaa fu Pokwumama.
Beccnopro, cmepts mpectymHOro mamnbl — 310 nepet boxkwnit. Ho kyma on
ykazyer? Hakonerr MopaBust MOXKET TIOMUPUTHCS ¢ ABUHBOHOM; 3aT€M IIall-
CKUil TIPeCcTOJT BHOBb BepHETCS B PuM, oTKy1a npexkHuit mana 6exkaji mepes
morauiamu Taboputos. Ho Kakoit menoit gqacres o npumupenne? Kro cra-
HeT HOBBIM manoii? Ko Oyaer HoBbIM uMirepaTopoM? UTo CKayKeT 110 3TOMY
IOBOJLy OILIOT IepkKoBHON Mbicium — Casitas Copbonna? CJIMIIKOM MHOIO
BOIIPOCOB. . . K10 orBeTHT Ha HUX?

JIumb Mo/t yTpo emmcKoI HEeHaJI0JIro 3acHys1. U BO CHe MOHSII BCE, Kak
na aBy: mmepus u lepkosb Hepasmeaumbl! 3HAYUT, HOBBIM MAIONH CTAHET
TOT, KTO HEPBLIM HANIET HOBOI'O WMIIEPATOPA W YOEIUT BECh KPEIEHBIH
MHD B TOM, 4TO HaiijieH mocToiiHblil npeeMHuK KapJiia Benukoro! Kro cmo-
JKeT chIrpaTh 3Ty posb? IIpokon Bemukuit? Her — y»k odeHb oH HEyI06eH
it KaTosimkoB. Bor Au 2Kuxkka momomén 661, ToJIBKO OH yMmep. .. Ho kuB
Aunom Xyuuuaan — nobparum 2Kmxkku emg co Bpemén ['pronBaibial dror
JOOJTECTHBINT BEHT'€PCKUIT BUTSA3b 03 yCTaju BOIOET ¢ TyPKaMU: HEIABHO OH
pas3bun mx mpu Bapme, cusa ocamxy ¢ KoHCTaHTHHOIOSI, TEpeOUT Typer-
kuit gecant B Utammun — BoIpyumi Oecxo3ubiil Topos PuM. .. Hamo cpoano
JIOTOBOPUTHCsT C SIHOIIEM: 9TOT COI03 MOXKET PelIuTh cyap0y EBpornst!

Tax u BBIILIO: BCKOPE OTPsi/ibl XyHHUAIN TOPYKeCTBeHHO BonwLwm B [Ipary,
rie Pokunanma yBendas ero koponoit Bearpun, Mopasun nu CmoBakuu. Ha
mormite fdua ['yca HOBBIM KOPOJIb MOKJISJICS JapPOBAThH CBOOOILY COBECTH BCEM
CBOUM IIOJIJIAHHBIM — KaTOJMKaM U IpaBocjaBHbIM. [locse sToro Boiicko
TabOPUTOB, U3TOTOBUBIIIEECsT K 000pOHEe, MUPHO pasomnuiock. IIpokon Bopo-
JIaTHIN MOCTPUICST B MOHAXH, & KOPOJb-MUPOTBOPEI HAIIpaBWICcs B PumM, rie
cobOp enuckornoB m3bpas ero mmueparopom, a Axna Pokunamy — marmoii.
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HoBriit nama npurpo3msi OTJIyYIUTh OT MEPKBU AHTJIMICKOTO KOPOJIS, €CJIN
ToT He BepHET PpaHIMU €€ UCKOHHBIE 3eMJid, ocTaBuB cebe Jyimmb Hopman-
muio u Bperans. Cmeprenbrao 6osbHOI ['enpux 5 coryracuiics; Tak 3aKOHYIU-
JIach TIOYETHBIM MUPOM Y2KacHasl BOWHA, POBHO CTO JIET U3HYPsIBIIas €BPO-
melickux xpuctuad. Beckope Bu3aHTHiiCKUiT Kecaph IpuU3Has cebs BaccaoM
HoBoro 3amnajHoro VmiepaTtopa, a mpaBocjaBHas [EPKOBb BOCCOEINHUIACH
€O cBoeil KaToamdeckoit cectpoii. [locie sToro narnanme Typox u3 EBporibr
OBLIIO JIWIITb BOIIPOCOM BPEMEHHU.

OTBeThI, penieHns 1 KOMMEHTaAPUN
K 3aJJaHusIM KOHKYpcCa 110 ucTopuu

2. Bo @panuyuu 6vir0 18 xopoaetd no umenu Jhodosux. Kmo us nuzx, no
BAUWEMY MHENUIW, Haubosee JOCMOUH NAMAMU NOMOMKOS — U 36 4mo?
Hasosume ne menee mpéx xandudamos.

Campblit mepBbIit HOCHTENL UMeHn «JI1010BUK» — 3710 XJIOJIBUT, BOXKIH
¢dpaHKOB B KOHIIE b BeKa, KOTODBII IEPBBIM IIPUHAJ KPENEHNE U OCHOBAJI
muaactuio Meposunros. Jlasee:

Jronosuk 6 Toscrsiit (mam Cobuparens) (1108-1137) — ocuosaressb
abcosrroruzma Bo @Opanruu. [Ipn uém B [lapuke Bo3HUK yHUBepcurer, rie
npenoaasajg Adessp.

JTronosuk 9 Cesroii (1248-1270), y9acTHUK JBYX KPECTOBBIX MOXOJIOB U
3aKOHO/IATEJIb.

Jlromosuk 11 Tlayk (1460-1483), o6bemuuusmmii Ppanimio nociae Cro-
JIeTHe BOIHBI B IIEHTPAIN30BAHHOE KOPOJEBCTBO C HAEMHOIT apMueit 1 610po-
KpaTneil He3HATHBIX YNHOBHUKOB.

Jronoeuk 13 (1610-1643), repoit pomana J[roma, KOTOPOMY CJIYKUJIH
Puienibe u 1’ ApranbsiH.

Jliomosuk 14 Cosmne (1643-1715), upesparusmmuii @pannuio B umie-
puto. I[Tpu uém Komnbep, [Tukap u [oiirernc ocaoBaau Akajgemuio Hayk.

Hakonen; JTionosuk 16 (1774-1792), Ka3HEHHBIN PEBOJIIOIMOHEPAMU HA
TUJIBOTUHE.

3. B Jlpesnem Feunme 6vta mumyns <uwdmus. Kaxomy cospemernomy 36a-
HU OH MmouHee scezo coomeememsyem? U ewé: zosopam, 6ydmo odur u3
YaAMmu Cmaa uapém, a dpyeol — 6ozom. Ilpasda au aomo? Ecau da, mo xax
2mo mozno caywumuea? 3naeme au Bow umena smux dsyr 2epoes?

CnoBoM «udtu» B Erunre HasbIBaJ i MUHUCTPA OOIIECTBEHHBIX pabOT.
O06BITHO 9TO OBLT BEPXOBHBIN KPeIt, 0JTHOTO U3 6OroB, KOTOPBIN UrpaJjl poJb
IpeMbep-MUHUCTPA, IPH KUBOM Oore — apaome.
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Camprit 3HamMeHuTHIN yaTn — VMxoren, BepxoBHBIi x)kper| Tora u ryias-
HBIil cTpOUTE b IePBOi nupaMub s (apaona Jxocepa (28 Bek 10 H. 3.).
OH TakKe MPOCIABUICS KaK Bpad, aCTPOHOM u acTpoJior. [locite cmepTu ero
00baBUIN OOTOM MeTuIMHBI. 1103aHee rpekn mepeHsiin ITOro 60ra y eru-
TSIH U Ha3BaJu ero Ackennii (PUMCKOe IPOM3HOIIEHNE — DCKYIIAl ).

Ipyroit varu — Pamzec — ciiyKuj1 B KadecTBe BEPXOBHOIO Kpera bora
Awména npu BomncTBenHOM bapaone Xopemxebe (14 Bek 10 H. 3., BCKOpe
nocsie cmepru dxuarona). Ilocine cmepru Xopemxeba Pamzec 1 o6bsaBui
cebst HoBbIM (hapaoHoM u ocHoBas B Erunte noyio 19 munacruro. Ero Bmy-
KOM ObLJI 3HAMEHHUTBI BOUTEJb U JIOTOXKUTEIL — Pamzec 2.

4. Hauucmwu 6 I'epmanuu wasveasu c60€ zocydapemseo « Tpemuti Patizs.
Kaxue deporcasor onu nasvieanu <Ilepsvims u «Bmopvims patizom? Kmo u
K020a ochosas amu 2ocydapemea? Ckoav donzo onu Cywecmseosant?

IlepBoit cBoelt HaIMOHAJIBLHON JIepKaBoil HeMITbI cunTarT Pumcko-I'ep-
MaHCKYI0 UMIepuio, ocHoBaHHYIO KOopoiaém Otronom 1 Cakcorckum B 962
rojly — TOCJIe TOrOo, KaK B 955 TOIy 3TOT KOPOJb OTPA3WJI HAIIeCTBHE
A3BIYHUKOB MaJibsp Ha 'epmanuio. Ilepexons u3 pyk B PyKH Pa3HBIX JIMHA-
cruit (Cakconckoit, @pankonckoii, [1Isabckoii, Ascrpuiickoii, Basapckoii),
9Ta uMIepust (xors u pasburas HaroseoHOM) IpOCyIIecTBOBaIA JI0 KOHIA
1 Mupogoit Boiiasr (1918 rox).

Bropast repmanckas nmmepust 6pi1a ocaoBana Kaurgiepom Ipycenn Otro
Bucmaprom B 1871 romy — mocie pasrpoma Ppannum B Osmrgpure 1870
roza. dra aepxkasa (co crosuneil B Bepinne) Takke cymecrsosaia 10 1918
roJia.

5. B 1066 200y 2epyoe Buavam Bacmapd 6vicmpo 3a6oesan Aneauro. B 1337
200y €20 MOMOMOK — Kopoav Ideapd 3 nadeasca cmoav dce Hvilcmpo NoKo-
pumv PpaHyuw — Ho HUYE20 N0J0OH020 HE 6biwA0. Kak MOXHCHO 00BACHUMD
amy paskuyy 6 xode u ucrode cobvimuti?

CpasauBas 3alagHoeBponeiickoe obmectso 1066 roga ¢ obmecrsom 1337
rojia, Mbl BHJUM, YTO PA3HUIA YPOBHEH COINUAJIBHOIO PA3BUTUS MEXKJLY
OoCTpOBHOI AHIJIMEil U KOHTHMHEeHTaJIbHON PpaHIuell 3HAYUTEJIbHO YMEHb-
mutack. Hanpumep, B 1066 rogy AHrius »Kujia poIOBBIM ITaTPUAPXAJTHHBIM
cTpoeM, emé 6e3 3pesioro heolanm3mMa U pa3BUTON TOJUTHIECKON KYJIBTYPhI
eé npasureseit. Hanporus, 8 Hopmammu 66110 MaccoBoe heoaibHOe BOSH-
HOE COCJIOBHE, BO IJIaB€ KOTOPOTO CTOSI ePIor — abCOTIOTUCT, CIIOCOOHBIH
MOOMJIN30BATH CBOMX U JIaXKe UyKUX OAPOHOB U PHIIApPEl ¢ MOMOIIBIO IEpP-
KOBHOI1 Iponaras/ipl (BTopKeHune B AHMIMIO nMesio panr Kpecrosoro moxosa
HA KJIATBOIPECTYITHUKOB).
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Hamnporus, B 1337 rony Auryinst u @panius ObLIN OJMHAKOBO 3PEJIBIMU
deoanbHBIME MOHADXUSIME. Pa3mdajuch OHM JIAIIb TAJAHTAME IIPABUB-
mmx kopouteii (Dusapz 3 6w ropaszno snepruvynee Pumnna 6) u Maccoit
nacestenus (bpaniry30s 6pu10 pa3 B 10 60Jiblie, 4eM aHIVIMYaH). DTO HOCJIe -
Hee pa3judre He MOIVIAa KOMIIEHCHPOBATH HUKAKasl PAa3HUIA B TAJAHTAX
npaBuTe/ieil — [PU IPUMEPHO OJUHAKOBOM HaKaJje IaTPUOTU3Ma B 0DEmX
CTpaHax.

6. Xpomot Tumyp 6c10 oHCu3HL CMPEMuncs ¥ muposomy 2ocnodcmey. Ho
do camoti cMepmu 0H HOCUA JOBOALHO CKPOMHDIL MUMYA — «IMUPS>, TOMA
Hexomopovie cospemernury Tumypa nasvieau cebsa cyamanamu. Kaxosa
npuvuna amot ckpommocmu? Kmo 6 my nopy mocun 6Goaee 6vicokue
mumy.ast?

Tumyp ObLT MOHTOJI TIO POXKJIEHUIO, TIOPOK II0 OCHOBHOMY SI3BIKY W
MYCYJIbMaHUH-CYHHUT IO Bepe. Boime turyna «dsmupy» misa Tumypa Obur
THUTYJI «XaH» — HO €r0 MOI' HOCHUTb TOJIBKO IIPSAMOI TOTOMOK JuHIru3-xaHa,
a Tumyp He ObLI ero pogumdeM. ApabCKUil TUTYJI «CyJITaH» ObLI HE3HAKOM
CTEIHBIM BOMHAM-MYCYJIbMAaHAM; K TOMY K€ 9TOT THUTYJI HOCHUJ TJIABHBIMA
conmeparK Tumypa Ha 3amage — Typenkwmit cynrtan bBasazer. Hocureneit
turyna «xagud» B Ty mopy Ha 3emiie He 6b110. OTToro Tumyp permmi
HaBCerjla COXPAHUTH JJIsd CceOs TUTYJ <«3IMUD», CUUTASICH <IIPEMbEP-MIHU-
CTPpOM» IIPpU XaHaX N3 JUHaCTUN LII/IHFI/IS&, KOTOPBIX OH CaM BbI6I/IpaJ'I u or
JINIIA, KOTOPBIX IIPABHUII.

Tumyp BBIOMpPaJI CBOMX XAHOB 110 MPU3HAKY JUYHOU XPAOPOCTH M 9ECT-
HOCTH; TaK OH ynadHo coTpymamdan B 1370-1406 romax ¢ aByms xaHamu
nozapsan. B owinume or Tumypa, ero cospemennuxk Mamaii (smup B 3os10-
toit Opyie) TacoBas «CBOMX» XaHOB, KAK KAPTHI B KOyofle (OH cMeHmsI Gostee
[STEPBIX XAHOB, U3 HUX Tpoux yomi). B mrore mocie pasrpoma Mamas Ha
KysimkoBoM 1os1e ero HoBast apMusl €IMHOJYIIHO U 6e3 60s mepentia Ha CTo-
POHY €ro «3aKOHHOT'O» COIIEPHUKA — XaHa loxTambima. Mamaro mpumiioch
0exkaTh K dyzKaKaM-TeHyd3I1aM; Te ero orpabuin u youau. TuMmyp ke ocmHo-
BaJ B oasucax BoKpyr Camapkanja, Buosb [1lénkosoro [lytu ycroitauByio
nMmriieputo. Ho oH He cymesn noguumuuTh eii 3oj0Tyio Opily, b CTEIHbIE
BOUHBI HE XOTEJIU TOMIUHSIITHCS «MMIIEPATOPY NOPOXKAH».

7. Ton-noo Kameama, céeyn Munamomo Kopescy, cuxxon Xod3é Toxu-
myna, Kamu-xadse. Kaxue 3ameuamenvroe cobomus 13 eexa ceazanvs ¢
amumu umernamu? Kaxyro poav cwepaiu smu auya 8 amux cobumuax?
Kaxozo ewé umenu 3decv asHo nexsamaem?

Kamu-ka13e — 10-sSIIIOHCKHU «BOJIIIIEOHBI BETEP». DTUM CJIOBOM IIPUHSTO
Ha3bIBATH J(Ba TaiidyHa, cokpymmBiue B 1272 u 1282 romax kKuraiicKwmii
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dutor, nbrTaBIuiicss 3aBoeBaTh fmnoHu. B Tekcre 3aaum mepedynciieHbl
UMEHA M TUTYJIbI [VIABHBIX ANOHCKUX IIPABUTEJeH TOH 10xu (TIH-HOO —
UMIIEPATOD, CETYH — IVIABHBIA MUHHUCTD, CUKKIH — KaHiyiep). Hexsaraer
MMEHU OpraHm3aTopa KuTaiickoil arpeccuu: 3To 0611 uMmieparop Iu I3y ¢
cobcTBeHHBIM nMeHeM XyOuiaii. OH ObLI BHYKOM UMHIM3-XaHa U 3aBEPIIUII
zapoeBanune HOxxuoro Kurast k 1279 romy, ocHoBaB 31ech quHacTtuio FOaHb
co cronuneit B [lekune. [lozmuee XyOuiait mochLIal BOEHHBIN (DJIOT TaKKe
B Unmone3uio — HO TOXKe OE3yCIIeIHO.

8. Cocmasvme om umenu uesanve 0’Apmanvana omaviev, 0 MPET CAMbLT
APKUL 0eAMENAT €20 INOTU, € KOMOPLIMU OH OblA AUYHO 3HAKOM.

Tloaxomsamme KauauIaTyphl: KapauHaabl Purense n MazapwHu, TOJIKO-
Bonbl Kouné n Tropéun, muauctpel Pyké n Komnbép.

9. B dexabpe 1962 zoda JI. /I. Jlanday 6w Haepastcdén Hobeaescrot npe-
mueti no gusuxe. I'de npoucrodusa sma uepemonus? Kmo 6 neti yuacmeo-
6aA — Mo 3acayzam uau no doasicnocmu? Haszosume xoma 6vr namepwlr u3
amux aoded.

Hobesnesckyio npemuio nasasuy Jles Jlanmpay npuanmMast B riiaBHOi 00J1b-
nune Akagemun nayk CCCP: Tam oH mpebbIBas mocjie aBTOKATacTpodBbl,
cay4quBineiicsas B saBape 1962 roga. Ilpemuio eMy Bpyd4as IIBEICKUIT OCOJ
CynbMmaH.

13 ponuueit Jlangay mpucyTcTBoBasia TOIbKO ero kera — Kopa JIpoban-
1[€Ba; U3 ero YIeHNKOB He ObLI MPUTJIAIIEH HUKTO — JaXKe €ro MOCTOSTHHBIN
coarop E. M. JluBmur. 3aro Obuin OOMJIBHO TPEICTABIIEHBI aKaIeMUde-
CKHe HAYaJbHUKN: KaK 3aC/Iy’KEHHbIe, TAK U He3acJyKeHHble. V3 mepBhix
6eutnr M. B. Keaypim (npesumenr AH CCCP); JI. A. Aprumosua (suzep
TEPMOSIIEPHBIX HCCIIeI0Banui, ocste eMmepru Kypuarosa); I1. JI. Kanuna
(mupexrop Mucruryra dbusnaeckux npobiem, rue Jlammay 3aBegoBaj Teo-
PeTHYeCKUM OTJEJIOM; OH OTKPBIJ CBEPXTEKYIeCTh rejinst, KoTopyto Jlanmay
no3Hee 00'bACHUII TeOPETUIeCKN ). Bbuin emgé aBa (13 4eTbIPEX TOrIAIIHIX )
poccuiickux HobemeBckux jaypeatos 1o ¢dpusuke: Teopetuk U. E. Tamm n
dusxumuk H. H. Ceménon. Emé 6b11a oueHb HeOOJIbINAS IPYIIIA XKYPHAJIH-
CTOB — POCCHUWCKUX M WHOCTPAHHBIX.

TTokazaTepHO, 9TO HA IEPEMOHNY HE OBLIO HUKOTO U3 JIUIEPOB AP THii-
noit Bepxymku CCCP — gaxke rmex, kro Kypuposas Hayky B [TK KIICC.
HobGeneBckyio mpeMuio poccuiicKue MapTOKPAThl CANTAIH «OyP:KYya3HOM»,
U He 0/100psu JIIOOble YCHUJINS 110 BBIABUKEHHUIO POCCHUHCKUX YUEHBIX HA
couckanue >Toii Harpajubl. Kaugugarypy Jlaugay BbIIBUHYJ ero ObIBIINA
yunrtens — Humse Bop.
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10. Hatidume ucmopuueckue owubky 6 mekcme.

st yiobeTBa TEKCT TPUBOAKMTCS emié pa3. MecTa B TEKCTe, K KOTOPBIM
OTHOCSITCSI YKa3aHusl 00 OMMOKax W KOMMEHTapuu, OTMEYeHbl HOMEPAMH,
COOTBETCTBYIOIUMI HOMEPAM B TOCJIEIYIOIIEM CIIICKE OIMMUO0K M KOMMEHTa~
pues.

Monomax (TeKcT ¢ ommubGkamu)

Kussp Buaguvup I'posuere Oun' mpuckakan B Kues c¢ tora, mz Twuy-
TapaKaHU, TJe IIPOBEJ yJadHEIE IEPEroBOpEl ¢ XaHoM KorsHoM? u ero
COBETHHUKOM, 6esIniM MoHaxoM Jommankom®. ToT HEJABHO yrOBOPHJ XaHA
KpecTuThcss?, obemas eMy IOMOIIbL 3aIajHbIX phIIapeil B Ciydae HOBOIX
BOWHBI ¢ KUEBJIAHAME. [[0HSB, ITO HA3pEBAET OUEPEIHON KPECTOBBIN TOXO
Banama nmporus Pycn®, xuase penmur BMemarhes B onachyto urpy. Ocaans
Kady” — omnor renyssnes B KpbiMy®, — ¢ HOMOIIBIO CBOEI'O TECTS — UMIIe-
paropa Anekces: 1 Komunna®, nasrero meapyra'® kpecronocres, Biamumup
[MPUHYIWI CBOUX MPOTUBHUKOB 3aKOHIUTD JIEJI0 MUPOM.

OrneHnB COOTHOIIIEHUE CHUJI, MATCKUN JieraT He CTaj YIPSMUTHCS: OH
BCIIOMHMJI, YTO KHEBCKHUU KHSI3b — Ky3eH (QPAHIy3CKOro Koposs Jlym
Toncroro'? um mypun anrimiickoro kopousi Lempu Ilnanrtaremerall. O6a
XpHUCTHAHHeHMUX mpaBuTes'® He mobar many VIHHOKEHTHS®, Tak 4YTO B
ciydae KpecToBoro moxoma Ha KweB paHIy3bl u aHTr/ndaHe HABEPHSAKA
[ePeCTanyT MOChLIAThL B PuM JlecsaTumy. .. DTOro mana He MPOCTUT CBOEMY
neraty. [Tostomy cBaToit JIoMIHUK OJIaTOCTIOBII «BEIHBI MUP» CTEITHSIKOB
¢ KueoMm. BiaguMup obemai He pa3opsiTh OOJIbIIE KOUEBbsl HEUEHEr0B !,
a Korsan mokssiics na Kpecre He BTOprarbcs Ha Pych W TOpP»KeCTBEHHO
mepesiaJl PyCCKOMY KHSI3IO JIPEBHIOI0 DEJIMKBUIO — 4Yallly, CIAEJAHHYK €ro
npagesom Arrtmmoit'® uz uepenma Cwarocnasal'®, npamena xusss Biaam-
Mupa. DTOT O0OMEH TOJIOXKUJI KOHEI JaBHel Bpakje; Termepb BiamuMup
MOKET 3aHsIThCsSI BHYTPEHHUMU JiejaMu Pycu.

IIpsimo ¢ joporu KHs3b Hampabuiicss B xpam Coduun — mosuth Bora o
Bpa3yMJIeHUN OpaTheB-KHSI3€ll, TOTOBBIX HAPYIIUTH ITOCTAHOBJIEHUS HEIAB-
mero Jliobexckoro!® cobopa?®. Bemp 6LITIO peITeHO: <«KAXKALIH IEpIKHAT
otunny cBoios. Ho BoT yxe Beesomon Bosbimoe I'nesno!” xoder moganHnTh
Basecckyo Pych, 9T06b 06eCIeInTh OTYMHAME CBOUX CBHIHOBeil. fpociias
Ocmombic u3 Famraa'® Kocrpomckoro 3axsaTun Biamumup Ha Kiszbpme —
obuMyto pesugernuiol? xmesckoro kuazs. FOpumit Mockosekuit?® Tsmer
con moarue pyku XK Hosropomy?!... Bpamp u ycobumer mo Beeit CBaTOl
Pycu. Iopa I'pozuabim Ovam yemuputh cMyThsHOB. Ho Ha KOro omeperncs

B poxnaoMm Kuese?
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Ilo TpeboBanuio Beda, KOTOpPOe MPHU3BAJIO BiiajmMmupa Ha KHsYKEHUE,
n3 KueBa BBITHAJM POCTOBIIMKOB-€BPEEB; KHS3b OTMEHUJI JOJITOBOE Pabd-
crBo. Hapos Obin 10BOJIeH, HO KyMIBI-MYCyJIbMaHe ITEPECTAIN TPUE3KATD
B Kues?? Bnosp crennoro I1Ténkosoro myTu??. Temeps OHE HOPOBSIT ILUIBITH
o Bosre: 6o Ha ceBep, K BapsraM, 3a ssHTApEM U MeXaMu, JUOO Ha IOT,
K Xa3apaM, 3a Oupro30ii u xkemuyrom. Kues okasaJjicsi B CTOPOHE OT MUPOBOIA
TOPTOBJIH: MO3TOMY U HE XOTAT KHa3bd MoHOMaImmIn?4 caymarnes cBoero
crapeiimuny Benukoro kus3s Kuesckoro. Uro xe merars?

IIpu BeIXOZE M3 Xpama Bragnmupa BeTpeTmiia Toana KyImioB, TUYHOB U
npoueit yensaau>®. Onm norpebopaim HeMeIs co3BaTh cobop?® misa crace-
nusa Pycn ot obuumanus. Ecin ceBepHble KHsA3bsI OTKOJIOIUCH OT Kuesa —
3HAUUT, HAJO IPOPYOUTH HOBOe OKHO B Eppomy?’. KmeBy Hy»KeH cOIO3 C
ropogamu Lan3nr??, KOTOpEIe TOJBKO UTO JOOMINCH He3aBHCHMOCTH, Pa3ouB
nMieparopa Bapbapoccy?8. IlycTh HOBBII IIyTh «H3 HEMEIL B TPEKH» 0 3aMe-
HUT TPEXKHUN «U3 Bapsar B rperu» !

W emé: kuensisine MOJIZKHBI 3aKPeNUThCA HA Bosire, BHOBb B34Th 110/ KOH-
Tposb 11IénKOBEIT myTh. MUp KHS35 C IIeUeHeraMu> ' OUeHb KCTaTH: IYCTh
BiiaguMup BMecTe C IMedeHeTaMI Pa3o0beT acTPaXaHCKUX TaTap 2, Kak ero
npenok Cearocias ¢ nososnamu®! paz6un KazancKux xazapss.

Vesbimas 9tu pevn, BiaaguMup moHsI: BOUCTHHY, IVIaC HAPOAA — IJIAC
Boxmnit! 3akmouns mup ¢ KorssHOM, OH 1 caM 10/yMbIBAJ O BOBHHOM COI03€
¢ rpy3unckoil napueit Tamapoit®?. IIpaBocsiaBHbIE TPY3UHEL JABHO BOIOIOT
¢ xopeammaxoM Texemem?® — oH KOHTpOHpYeT ceifuac 3ama HbIi KOHeI 0
[IénkoBoro myrtu. Ilpumupusnmcs mexkmay cobOi, pycCKue ©W IMeYeHern
MOT'YT IIOMOYb I'Dy3uHaM pa3outhb Tekerna; B3aMeH OHU IOJYyYIAT BBIXOJ HA
Kacnuit u Boary®?, tax uro Knes BHOBL CTaHeT XO3:MHOM IISITH MOpeiss.

Kuesckuit cobop yTBep/ns cMesblii I1aH KHsI35. Beckope oH OBLT BOILIO-
méH, u Knesckas Pych onsaTh cTajia BeJHKONH MOpPCKOH nep:kapoir>”. ITos-
Hee IEPKOBb NPUYNC/IWIA KHs3d Biaguvmupa m xana KorsHa K UKy

ceareix?, mapsany ¢ Jomunmkom Kpecturemnem.

O1mubKku U KOMMEHTApuu

1. JleficrBue pacckasza mpoucxonut B 1113-1125 romax, xorma Buramau-
vup 1 BceeBosogmd ObLI KMEBCKMM KHsi3eM. Y HEro OBbLIO J[Ba IIPO3BUIIA:
Monomax (B yecTb gesa — umneparopa Koncrantuna 9 Monomaxa) u I'pos-
uble Oun (3a noGepl Ha IIOJIOBIAMH).

2. Tlonosernkuit xan Korsau xut B 13 Beke, gepe3 100 set mocie Biagu-
mupa MoHomaxa.

3. Karosmmueckuit monax /loMuHUK ocHOBaJI cBOIT OpjieH B 13 Bexke.

4. Homwmamk mHuKorma He Obu1 B IlpmuepHomopbe. OH XOTes KpecTuThb
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ITOJIOBIIEB, HO Mana VIHHOKeHTH{l 3 Mopydm/i eMy JIpyrue Jjiesia.

5. Bo Bpems xku3an Monomaxa cpeau mamn puMckux He Ob11o VIHHOKeH-
THEB.

6. B 12 Beke emié He OBLIIO pevYn O KPECTOBBIX IIOXOIAaX 3aIaIHBIX €BPO-
retitieB mpoTuB Pycu.

7. Biaagumup MoHOMax, BOIOSI C IOJIOBIIAME, HUKOT/Ia HE JOXOIHUJI JI0
Kpoiva u Yéproro mopsi. Kada (Peogocus) rorma npunaiekaia Busan-
THH.

8. Tenyasmpr ykpermmimcs B Kpeimy Toibko B 13 Beke, mocie B3ATHs
KomncranTuHomosss KpecToHOCIIAMI.

9. Anekceit Komuun we 6611 TecTeM Biagumupa Moromaxa.

10. Anekceit Komaus 6611 cO03HUKOM KpecToHOCIEB. OHU OMOTaJm emMy
B O0pb0E MTPOTUB TYPOK-CEJIbIZKYKOB.

11. Tenpux 2 Ilnanrarener pomuics mocse cmeptu Monomaxa u He OBLI
€r0 POJICTBEHHUKOM.

12. JliomoBuk 6 ToscThiit OBLT JBOIOPOIHBIM ILIEMSHHUKOM MoHOMaxa
(uepes cBoio 6abky Anny fpocnasny, Térky Monomaxa).

13. Carocias Bourenan 6611 He mpaeaoM, a mpampageaom MoHoMaxa.

14. Hamy u3 gepena CsarociaBa cieiaj He TyHH ATTuiia, a medeHer
Kyps.

15. Turysn «XpUCTHAHHEHINI KOPOJIby MOsABMIICH Bo PpaHnum B cepe-
nuHe 12 Beka npu JlogoBuke 7.

16. Cbesn kusseit Pycu npoxoausr B pycckom ropoje JIwobeue, a He B
repMaHCcKoM JIrobeke. DTOT che3 1 He Ha3bIBaJICH cOOOpOoM u mpoxoamt B 1097
ToJIy, 3aJ0JIT0 10 Toro, Kak Monomax cran Bemuknm xkasgsem KueBckum.

17. Beeponoa Bosbitioe I'ne3no pomuics mociie cMmepTu cBoero jeia Bia-
aumupa Monomaxa.

18. dpociaas Ocmombica Hagasn npasuth B Lammue (BosbiHckom, a me
Kocrpomckom) nocsie emepru Monomaxa.

19. Topon Baamummup wa Kasseme, ocnoBanubiit 8 1108 roxy, 66u1 mpu
xku3Hn MoHoMaxa HeOOJIBINON KPEIOCTHIO, a He KHIKECKONW Pe3nIeHITHel.

20. ¥Opmit Hosropykwuii Havdaj KHSZKATH IIOCJIE€ CMEPTH CBOErO OTIA
Baagnmupa Monomaxa. Kuasikun on B Cysnasne, a He B Mockse (koropasi
rorga emg 6ouia cesom). Kuass FOpuit Mockosekuii (crapumit 6par Usana
Kasmrer) npasni B Hagase 14 Bexka.

21. «donrue pyku» xuszs HOpusa Cysnmanabckoro tsuysmch e K HoBro-
pomy, a ¥ Kuesy.

22. Benukuit [IIé1KoBbBIN TIyTh He MPOXoaus depe3 Kues; ero cerepHast
(crennag) BeTBb IpOXOAMIIA Yepe3 yerbe Bosru B Kpbim.

23. Ponb KueBa B MupoBoit ToprosJie 3aBucesia He ot LIénkoBoro myTtn u
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HE OT BOJI2KCKOI'O BOJIHOI'O IIYTH «U3 Bapsil' B IEPChI», a OT yTu no Jluemnpy
«U3 Bapsil' B TPEKU».

24. Bce Monomatnan 0eCIIpeKOCIOBHO MTOIYUHSINCH BaanMupy, moka
OH ObLT KUB; ¢ MOHOMAXOM BPasKJI0BAJN €ro JaJbHUE poaudn — Propuko-
BUYH.

25. Yestsijib — 3T0 ABOPOBbIE CJIyru. KyIIIbl B COCTAB YeJIsijii He BXOIUJIU,
a TUyHbI (KHSAYKECKUE YIPABUTEM B CEJIAX M BOJIOCTSX) MHOTIA ObLIM W3
qeJIsIIn.

26. Hukakux obrmenapoanbix cobopos Ha Pycu B 12 Beke ne 6b110. [lep-
BbIit 3eMckuii cobop Bo Birajmmupe 66wt cozBan B 1211 rogy.

27. Kuesckast Pych mmesia MHOrO BBIX010B B EBporty; kHsi3bsi CeBepHOit
Pycu mHe Moryn mepekpbITh WX, TaK YTO <«IIPOPydarh HOBOE OKHO» OBLIO
HE3aYIEM.

28. ®punpux 1 Bapbapocca poauiics mocie cmeptu MoHOoMaxa.

29. l'am3eiickuil COI03 CeBEPOHEMEIKIX TOPOJIOB CJIOXKUJICH B 13 Beke.

30. Mopckoit myTh «u3 HeMeIl B IpeKu» IéT He depe3 Pych, a BOKpYyT
mouTu Beeit EBpomnsr, yepes CpemgusemMHOe Mope.

31. Ileuenexkckuit HapoJI paccesijicsad U ucde3 B KoHre 11 Beka, pa3rpom-
JIEHHBIN ITOJIOBIIAMU W BU3aHTUNIIAMMU.

32. «AcTpaxaHCKue TaTapbl» — 5TO COYETAHUE CJIOB MMOSIBIJIOCH TOJIBKO
B 15 Beke.

33. Kasanckux xazap HUKOIZa He OBbLIO, IMOCKOJIBKY ropoi KazaHb BO3-
HUK IIOCJIE MCYE3HOBEHMs Xa3apCKOro KaraHaTa Ha cpejgHeit Bosre — Ha
Mecre OpiBIIero Bysrapa.

34. Hapuma Tamapa npaBuwia B I'py3unm B Konme 12 Beka; €€ mepBBIM
My2KeM Obut paBayk Monowmaxa, kusa3b FOpuit Augpeesnd.

35. IITax Xopeama Tekem npasusi B KoHIle 12 Beka u ¢ ['py3ueit He Boe-
BaJI.

36. Xopeam y Apaibckoro Mopst ObLT HE «3amajHbIM KOHIIOM», a TOYTH
«cepemuuoity IIéakoBoro myru.

37. Pycckue Boiicka morsn gocturars Bosrn n Kacnus nezaBucumo ot
cBoMX OTHOIIEeHU ¢ manékoit ['py3ueit u coBcem maiéKumM XOpe3MoM.

38. Kues HUKOTIA He ObLI «XO3sIMHOM» J1ayke ojiHOro Mopsi (YépHoro nim
A3o0Bckoro), a Tem GoJiee «IATH MODEi».

39. B 12 Beke Pych y2xe He Obl1a MOPCKO#T feprkaBoit: Ha BanTuke BiaacT-
BOBaJIM HeMIbl, a Oepera Y€pHOro MOps KOHTPOJIMPOBAIN BU3AHTHIIIBI U
IIOJIOBIIBI.

40. Bragumupa MonoMmaxa HHKOTJA HE OODLSIBISIN PYCCKUM CBSITBIM.
Tem Gosiee He cTa TPABOCIABHBIMU CBATHIMU S3bIYHUK KOTSH U KATOJIMK
Homunuk (koTopblii gaxke na 3anaje ne umes npossuinia Kpecrurenn).
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41. B 60pnbe ¢ Xazapueii coro3unkaMu CBsTOC/IaBa OBLIN HE MOJIOBIIHI
(onn npuruiu B 11 Beke), a ry3bl.

11. Hatidume ucmopuueckue owudKky 6 mekcme.

st yiobcTBa TEKCT TPUBOAUTCS eImié pa3. MecTa B TEKCTe, K KOTOPBIM
OTHOCSITCSI YKa3aHUs 00 OIMOKax W KOMMEHTapuu, OTMEYeHbl HOMEPAMH,
COOTBETCTBYIOIIUMU HOMEPAM B IOCJIEIYIOIIEM CIIICKE OIMMUO0K M KOMMEHTa~
pues.

T'ycursl (TekcT ¢ ommbKamMm)

Kopounnsrit rerman* IIpokon? He CIIai BCIO HOUb — TAK PACTPEBOKII €TI0
BuepamHnit rorer, n3 Apmmbona’. Kazamoch 6bI, mo6pas BecTh: HaKOHeIT
U3/I0X OT BOJISHKM Mep3Kuii antuxpuct — naina Moann 12 7. OctaHoBIIOCH
BOJTUbE cepile GbiBIIero mupara Bambrazape Kocca®; Hekomy mampasisiTs
O4YepeIHONM KPECTOBBIN I10XOJ IIPOTUB CHIHOBEN Boxbux'® — nacieaHnkoB
ciaapHoro Marucrpa Sua I'yca. Hakomerr Mopasmio u Crosakmio? KéT
zaciayxkeHHblit Mup! OTuero ke Tak TPEBOKHO Ha, jryrie?

IIpara! Bor HeusmeHnHast 3aHO3a B CepAle KaxKJOIO reTMaHa Tabopu-
TOB — 0T caasnoro Slna 2Kmkku®, nasmero npu Jlunanax?, 10 HbIHEIIHEro
obeuTesst KpecToHocnes — IIpoxomna Boponaroro®. Crapas Ilpara Huko-
rna He npusHaBasa Tabop 3axomHOil crosuiueir Mopapuu'!', XoTs mMeHHO
crona emuckon An YKemmseknit'? nocrasmn uz WMepycaauma mpsab BOJIOC
Xpucra — 3HakK OsaroBosienusi Criacuresis K HOBBIM, HCTUHHO BEDPYIONIAM
XpucTraHaM. YBBI, IpakaHe He TBEPIbl B MCTUHHOU Bepe; OHU HE IPOYb
CMEHUTh XPUCTHAHCKOE HAPOJIOBJIACTUE HA A3bIMECKYIO BJIACTH HOBOI'O MMIIE-
paropa, sunb 661 Ilpara BHOBB CTajia MMIIEPCKON cTosmIeit'®, Kax GbLIO
npu ciiaBaOM Koposie Kapire 5. Tosibko obmmumii cTpax mepej KpeCTOHOCIIAMU
HE TO3BOJISJI pacmacTbes HerpodHoMy corogdy [Iparu ¢ Tabopom. Ho ecom
KPECTOBBIE TTOXOIbI IPEKPATATCSH, ITO TOrAa?

He cmas B Ty HOUBb U IpazKCKumii enmckon — kapauuana SAn Poxumanal?.
Beccnopro, cmepts mpectymHOro mamnbl — 310 nepet boxkwnit. Ho kyma on
ykasyer? Haxoner; Mopasuss'! Moxker momupurbes ¢ Apmanonom®; 3arem
MATICKMI TIPEeCTOJI BHOBb BepHETCS B PuM, OTKyma mpekHuit mama Gexkas
nepes nomammamu Taboputos'®. Ho Kakoit memoit macTes 3To IpuMupeHne?
Kro cramer mobiM mamoii? Kro 6ymer mHoBeiM mMmmeparopom'®? Uro cka-
JKeT 10 9TOMY IIOBOJY OILIOT NepKoBHO# Mbican — Cearas CopGorna'”?
CJ/IMIIKOM MHOI'O BOIIPOCOB. .. KTO oTBeTuT Ha HUX?!

JIub o yTpo emucKoIl HEHAIOJTO 3acHyJ/I. U BO CHe TIOHSIT BCE, KAaK Ha
saBy: Umnepus u [lepkosb nHepazaesnmbl! 3HAIUT, HOBBIM A0 CTAHET TOT,
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KTO II€PBBIM HANJIET HOBOI'O MMIIEPATOPA U yOEIUT BECh KPEIIEHBI MUD B
TOM, 4TO HalijieH nocroinbiii mpeemuuk Kapia Benukoro! Kro emoxker cbir-
patb o1y posb? IIpokon Bemukuit? Her — y2k ouenb oH HEYI00€H I KATO-
mukoB. Bor Am 2Kmxkka momommén 061, TOMBKO OH yMmep... Ho xuB Awmorr
Xynunaan'® — nobparnm 2Kuxkn emé co spemén I'prousaibna'®! Dror 106-
JIECTHBIII BEHTePCKHil BUTA3b 6€3 YCTAJM BOIOET C TypKaMu2’: HEJaBHO OH
pas6mn ux npu Bapue?!, cusan ocany ¢ KoncranTumonons?!, mepebusr Typen-
kuit gecant B Urammu — Boipygna 6ecxos3ubiii ropoq Pum. .. Hamo cpouno
JIOTOBOPUTHCA ¢ fIHOIIEM: 3TOT COI03 MOXKET PElInuTh cyap0y EBpornb!

Tak ¥ BBIILIO: BCKOPE OTPsSAbl XYHHHUAIU TOPKECTBEHHO BOILIN B
Ipary??, rne Pokurana yseruas ero koponoit Benrpuu, Mopasun u CiioBa-
kuu. Ha mormine Sna 'yca??® HOBEIT Koposb2* moKIIsIcsa qapoBaTh CBOOOLY
COBECTH BCEM CBOUM IIO/IAHHBIM — KATOJMKAM U IpaBocjaBHbIM. [locie
9TOr0 BOWMCKO TabOPHUTOB, M3rOTOBUBINEECS K O0OPOHE, MUPHO PAa3O0IILIOCH.
IIpokon Boponarelil mocTpurcs B MOHAXHZ, a KOPOJIb-MUPOTBOPEIl HAIpa-
Busica B Pum, 1/e cobop emnuckomoB u3bpaj ero mmiepaTropom, a fHa
Poxurany — naroit. HoBblit nama mpurposus OTaIyduTb OT IEPKBU aHTJIHH-
CKOT'0 KOpouIsi2?, ecit TOT He BepHET OPAHINY €6 ICKOHHBIE 3eMJIN, OCTABUAB
cebe s Hopmanamio n Bperann?6. Caeprensno 6ompmoit lenpux 5 corma-
CUJICS; TAK 3aKOHYMJIACH OYETHBIM MUPOM Y2KACHAS BOHHA, POBHO CTO JIET
M3HYPSBINAasi €BPOMEHCKUX XPUCTHAH. BCKOpe BU3AHTUHCKWUI Kecapb MpH-
3HaJI cebs BaccasoM HoBoro Jamaamoro Mameparopa?’, a mpasocsaBHAs
IIEPKOBb BOCCOEIMHMIACH CO CBOell Karojmdeckoit cectpoit. [locie sroro
H3THAHIE TYPOK U3 EBpombr®® GBLIO UL BOIPOCOM BPEMEHH.

OmnmmmbKy 1 KOMMEHTapUu

1. Corntacuo Tekcry, geitcrBue mpoucxomut depe3 100 et mocste HagaIa
Boitabl Auryinu ¢ @panrueit — 1. e. B 1436 rojy, nocae 6burssl npu Jlnnanax.

2. Ilpokon Besuknuit noru6 npu Jlunanax B 1434 roxy.

3. du 2Kwmxkka ymep ot uymsl B 1424 romy.

4. Tlpokor 6bLI TeTMAHOM TAOOPHUTOB, HO HE MOI' UMEHOBATHCS KOPOH-
HblM T€TMAHOM, TIOCKOJIbKY TAOOPUTHI HE TPU3HABAIU HAJ CODON HMKAKOTO
KOPOJISL.

5. IIpokon HOCM mpo3Buiiie «BoJbINoOl», HO HE MOI UMETHh IIPO3BUIIA
«Boponarslity, mockoiabKy oH 6pua Gopomy (B ommdme OT GOJBIIHHCTBA
['YCUTOB).

6. K 1436 roay namsl y2ke BepHysnch u3 ABunbona B Pum.

7. Noann 12 6w manoit B8 10 Beke.

8. Ilupar Bamprazape Kocca cran namoit Mloannom 23 B Hagase 15 Beka
n ObLT HE310KeH cobopoMm B Koncranme B 1415 roxy.
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9. Ipukenne rycutoB oxsarmio Jexuio (Boremmro), Ho B Mopasuu n
CroBakuu OHO OBLIO €JTa00 PA3BUTO.

10. T'ycursr Ha3bIBAIN ce0OsT «BOMHAME DOXKBUMEI», HO HE «CHIHOBHAMUI
Boxbumuy — 910 OBLIO0 OBI A3BIMECTBO.

11. TIpara 6n11a crosmreit Yexun, a me Mopasumn.

12. du 2Kenusckuili ObLI He €NHCKOI, a [POCTON CBANIEHHUK-TYCUT B
[Ipare. Ou nukorya He 6n1Bas B Uepycannme.

13. Ilpara 6nu1a crosureit Ceamennoit Pumckoit Ummepun nipu Kapure 4
JTrokcembypre (o 1378 roma). Kapa 5 npasui B 16 Beke.

14. du Pokumnana 6pu1 enuckornoMm IIparun. Ho om ObL1 «yMepeHHBIH»
I'yCHT, TaK YTO HE MO OBITh KapMHAJOM PHMCKOM IIEPKBHU U TeM DoJjiee He
MOI' CTaTh IIaIIOH.

15. B 1430-x romax mamnoit 6611 EBrennii 4, a umneparopom — CurusmyHss
Benrepckuii, cera Kapaa 4.

16. Boiicka TabopuTOB HUKOrJA He BCTyHaJu B MTajmio, Tak 4TO mama
He Oexxas1 or HuX u3 Puma.

17. Copbonna (ITapukckuil yHEBepcuTeT) GbLIA GOIBITNM aBTOPUTETOM
B BOIIPOCAX KATOJUYIECKON BEPBI, HO «CBATOI» €6 HUKTO He Ha3biBaJl. Tak
MOIJIA HA3BATh TOJIBKO CaMy I€PKOBb.

18. Hu IIpokon Bosbmoit, nu Au 2Kmxkka, uu Auom Xynnuaan ne Mmoriun
CTaTh UMIIEPATOPAMH, IOCKOJIBKY BCE TPOe ObLIN MAJIO3HATHBIE JIIOM (& mep-
BBIE JIBOE€ — E€PETHUKH).

19. Karonuk dAdwuom Xywruaau Obl1 mpasuTejeM BeHrpuum m Bparom
rycuroB. OH yuacTBoBas B KpecToBhIX MOXOHaX MPOTUB HUX U HE YIACTBO-
BaJI B buTBe mpu [ 'pronBaJibe.

20. ITobenpr Amoma Xyuunaga Haj Typkamu Hadaanch B 1440-x romax.

21. Ilpu Bapue B 1444 romy TypKHu pa3bu.au KPecTOHOCIEB, ocasa KoH-
CTAHTUHOIOJISI B 1453 1Oy 3aKOHIIIACH €r0 NAdeHUEM, a JECAHT TYPOK ObLI
sBakynpoBaH u3 Uramuu B 1481 romy — nocisie cmeptu Mexmesa 2.

22. Aduom Xyuuuann aukoraa He 6oiBas B [Ipare u He cTanoBmiics KOpo-
saém. Ho ero cern Marbstim Kopsun crasn xkoponém Beurpun B 1458 romy u
Yexun — B 1471 romay, Korja ABUXKEHUE T'yCUTOB UCCIKJIO.

23. du I'yc 6611 coxxkén B Koncranme B 1415 romy, a ero mnemes Gporrex
B PEKY, TaK 9TO MOTHJIbI HE MOIJIO OBITH.

24. Koponém-nipumupuresaem dexun mocsie TyCUTCKAX BOWH cTast Vpxku
Tlomebpam B 1438 romy.

25. ITansr 14-15 BekoB He BMemuBaJuch B xoi CTosieTHel BOWHBI, HE
2KeJlasl CCOPUThCs ¢ obenmu jep:kapaMu — AHrueil u Opaniyeii.

26. 'enpux 5 Aurnumiickuit ymep B 1422 roy, HaX0OsCh B 3€HUTE YCIIEXOB,
TaK 9TO MOYETHBIN Mup Mexay Auriueir u @pannueil GbLT TOTIA HEBO3ZMO-
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xkeH. Hamporus, B 1436 romy CrojieTHsisl BOWHA SIBHO KJIOHWJIACH B IIOJIB3Y
@®pannun, Tak 970 PppaHIy3bl He oTKasamuchk 0b1 or Hopmanguu u Bperanu.

27. Nmmeparoper BusanTun Hukorga He mMpu3HaBAIM CeOs BACCATAMUI
Bamasuoit Mmmepun, maxke mociie 3aKII09eHIs IIepKOBHOI yHun B 1438 roy.
He npusnasn stoit yuuu un npoctoit Hapo Buzantum — 310 cramo omgHOM u3
IIPUYUH TOrO, 9TO «(MPaHKW» IOYTH He IoMOraji KOHCTaHTHHOIIOJNIO BO
BpeMsl Typenkoit ocagnl B 1453 romy.

28. Ilonnoe «wm3rHanme TYpoK m3 EBpombl» He COCTOSJIOCH JO CHUX IIOP
(ubo nonosuna Crambysia pacnosoxkena B Espore). Bosbiiyio gacts cBoux
Biasiennii B EBpone Ocmanckast ummepus morepsijia B 19 Beke.

O0630p pe3yabTaToB

B sTOoT pas mcTopukm He IMOCKYIWJIMCH HA «IIPOCTHIE» 3aja4du. llepedunciu
CBOMX 3HAMEHHMTBIX TE30K wim ojgHodamuibies! Hamumum orseis o kap-
nunasie Pumiesnbe or umenu mymikerépa i Apranbsnal YKayku, 3a Kakue
zacayru (bpaHIy3bl ITIT CBOMX MHOrouucieHubix Jlromosukos! Kak crpa-
BIWJINCH HBIHEITHUE TTKOJISPHI C STHME 38 [AHUSIMU !

Ouenb mno-pasaomy. Hanpumep, maiabauk 1o umenn Cainia BCIIOMUHAET
B mepByio ouepensb Asexcangapa Makemonckoro u Ajekcanapa Hesckoro,
zareM — Auytekcarypa Cysoposa miu Asekcanapa [lymkuna; pexke — mnapst
Anexkcangapa 2 Ocobomuressi. Jlepouka Mama o6brano maumnaer ¢ Boro-
poxunpl, 3areM nepexomur K Mapuu Crioapr u gasee (B 3aBUCHMOCTH OT
MIKOJILHON KysbTypbl) Jmbo Kk «Kposasoit Mapu» (Mapuu Trozmop), mmto
K Mapun Kiopu. Manpuuk Juma obszarenbuo Beromuaaer JIvutpus Jlon-
ckoro, Hepenko — JImurpus MenpeneeBa u CToJb XKe 9acTO — YOMEHHOTO
napesuya JImurpus Bmecre ¢ mapém Jvmurpmem Camossammem. A dro
HejaeT MaJabduk Poma?

OOBIYHO OH HEe 3HAET, 9TO JiejaTh. Ho OBIBAIOT IPUATHBIE UCKIIOYEHNUS.
Hampumep, nurepckuit cemukiaccauk Poma Borganos cHadasa rmepednc-
JIMJT 9eTHIPEX PA3HBIX BU3AHTUIICKUX UMIIEPATOPOB: YJIAWJINBOIO aIMUPAJIA
Jlakanmna, HeynawimBoro BoeBoay Jlworema, Tuxoro ceiHa Komcrantmaa
Barpstnopoaoro u ctosib ke Tuxoro bpara Bacuiust Bosrapoboitist. A mos
xouer Poma m0o0aBu ABOMX CBOMX PUMCKHX TE30K: TEPBOTO Iapst PoMyma
u nocsieiHero ummeparopa Asrycryina. Bor Ha 4To criocobeH MoJio/1oit geso-
BEK C XOPOIIKMM I'yMaHUTAPHBIM 00pa30BaHUEM — JaXKe HE3aKOHUYEHHBIM.

B 6Gopbbe ¢ MHOrOunCIeHHbIME JII0M0BIKAME (3a/1a9a 2) IepBOe MECTO
JocTaaoch BukTopunm 3aMAITHHONW W3 MOCKOBCKOI mkobl 179. Ona mama
OPUTMHAJIbHBIE XAPAKTEPUCTUKA BOCBMM PA3HBIM KOPOJIAM: OT IBAXKJIbI
kpecrorocHoro JIyu 9 Cesroro u crosib e npagegaoro Jlyu 7 Xpucrunanueii-
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trero 1o Gaectsimero JIyu 14 (koposb-Cosnne), pacrparunka Jlyu 15 (nocie
Hac — noron) u Hesedydero Jlyu 16 (kasuéuunoro). He 3a6brrer mu Jlomo-
Buk Csapsusbtit (corn @uinnma Kpacusoro), uu Jliogosuk Biarouectusbiit
(cein Kapia Beswmkoro). Enuncrsennsiii, koro Bukropusi e 3amernia —
aro «JIromoBuk Hysesoity, cupeds Xutogsur Meposusr! A Besib OH ojepKadl
HeMaJI0O BUKTOpUil. . .

Topaszno Tpy/iHee 0Ka3a/I0Ch CPABHUTD (B 3aja4e 5) yIauHOe 3aBOCBAHNIE
Anryiun Busibsimom 1 ¢ HeymadnbiM BropzkenneM djsapia 3 Bo Ppanmuio.
[Mouemy mepBasi BoiiHa JIMJIACH MEHBINE TOfA, & Bropas — OoJiblie Beka?
Ta ke Buka Samsaruna ymadno nepedOpMyIHpOBAJIa 9TOT BOIPOC: TOYEMY
B 11 Beke moJiyumjicss «OJUIKPUT» W3 OJHON OUTBBI, & B 14 Beke MOJIIO-
2KWHBI KPYIHBIX OUTB Huvero He pemuian?! Beab CrosieTHsis BOWHA IOTOMY
¥ CcTajia HApOJHOW, 9TO OHA 3aTSHYJIACh CBEPX MEDBhI HAPOIHOIO TEPIICHUS
dpanmyzos! Morio s Takoe cayantbest B 11 Beke ¢ anrnocakcamu? Hu onua
IIKOJIbHUK HE PEIIUJICA YTBEPKIATH JTUO0 OTPHUIATH TAKYIO BO3MOXKHOCTb.
Tyt Bcé permt corygait: To, uro aposbs CakCOHCKUIT peImiI HCIBITATH CBOE
CYACThe B OJ[HOV OMTBe, He PA3Bs3blBas MAPTU3AHCKON BOWHBI IPOTUB HOP-
MaseB (eé 6bl cakehbl, BeposTHO, Buiurpasn). Ho koposb [aposib puckmya
CBOeil YKU3HBIO U MPOUTPAJT BCE PA30M: JKWU3HDb, JIE€PKABY U CyIbOy CBOErO
Hapojia. 3aTo BuiibsiM cpa3y BCE BRIMTPAJT — U B MOCJIELYIOIINE JIeCATUICTHST
€ro MOTOMKH JIOPOCJIH JI0 POJIH HAIIMOHAJIBHBIX JINJIEPOB AHIJINN.

Hanporus, B Teuernne CroJieTHell BOMHBI HU OJUH KOpoJib PpaHIuu HA
pa3y He CTaBWJI BCE cpa3dy Ha KOH OJHOTO cpakenusi. OTTOro HHu OJiHA HIPO-
urpannas 6ura OpaHnuio He TOTYOUIA — a MAPTU3AHCKYIO BOWHY OOBITHO
BBIUTPBIBAIOT MHOTOYNC/IEHHBIE abopureHbl. Kak ObLI0 y3HATH 00 3TOM
Oneapay 3 — He MoOBIBAB HA ypPOKe UCTOPUHU B Xopoimeil mkosie 21 Beka,
rJe YYEeHUKHA CBOOOJHO TyJsioT 1o VIHTEpHETYy ¢ IOMOIIBI0 MOOUJIBHBIX
TeaedOoHOB?

Te, kT0O criocobeH Ha TaKWe MPOTYJIKHU, JIETKO Pelrajn 3a1ady 4 0 «iep-
BOM» u «BTOpoM>» peiixax B [epmanuu. Tyt Orron 1 u Orro Bucmapk camu
JIE3YT HA 9KPAH BMECTE C JIATAMU CBOUX yCIEeXOB!

Curyannst 8 SAnonnn 13 Beka (3amada 7) BBINVISIAAT CJIOXKHEE JIMIIb
ITOTOMY, UTO SIMTOHCKYO NCTOPUIO HAIIY IIKOJISPHI yIaT BBIDOPOYHO-KYCOUIHO.
Eciu menpkuyna nomysnakoMast hamuins MUHaAMOTO, TO KaKy haMUIAO
ciiepyer uckarhb pagom ¢ neo? To gum Taiipa (ecou aro 12 Bek), To i Toky-
rasa (ecam 910 16 Bek), TO sin emé 4T0o-T0? I3 TPEX COTEH IMIKOIBLHHUKOB,
aTaKOBABIIUX 3TY 33/1a9y, OKOJIO IIOJyCOTHN BCIOMHUJIH IIPO MOHTOJIBCKYIO
arpeccuro mpoTuB AOHMM, OCTAHOBJIEHHYIO TaiipyHOM <«KaMu-Kajzes». Ho
U3 3TOH MOJIyCOTHU PEOAT JIMIND JIECATOK HA3BAJ MMl TJIABHOTO arpeccopa:
Xy6unait, Buyk Hunrns-xana! HYeTBepo BOCBMUKIACCHUKOB M3 9TON MAaJoit
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IPYIIIBI IPEJCTaBIISIIOT MOCKOBCKYIO IIKOJIY 45: OYeBHIHO, UM IIOBE3JIO C
yaureseM ucropun!

Cromb ke Besyune u emé 60jee yxBaTucTbie jroan yuarca B 10 kiacce
kol H7. [IBoe w3 nux — Hukomait ®énopos u Unbsa Crekrop — crain
abCOIIOTHBIMY YEMIIMOHAMH B TIONCKe omuboK B Tekcre «Monomax» (6osee
30 6asuioB).

Onn ke Habpajgum MaKCHMAaJIbHOE YUCIO OYKOB B 3ajgade 6 o Tumype
Xpomom. 3ech raBaoe — coobpasuth, uro Tumyp (kak u Mamaii) He GbL1
pommaem Hunruza. [losromy OH HE MOT CTATH 3AKOHHBIM XaHOM CTEIHSIKOB.
Hamporus, ToxTtambiir 6611 YuHrH3MT; TOSTOMY OH OOBIBHU CeOsT XAHOM 1
OTBEPI' BACCAJIBHYIO KJISITBY, Ipexkje npuHecénnyr Tumypy. Henszbexxknast
Boitaa Mexk 1y 3osoroit Opzoit u CamapkaHIoM criacia oHyI0 MOCKOBCKYIO
Pycw or orpomubix GepcrBuit B KoHIe 14 Beka.

Wrak, cpenu coBpeMeHHUKOB TruMypa Bbillle HETO 3BAHUEM MOILJIA CUU-
Tarbest 6o xaubl (B 3osoroit Opae), mubo cynrans (B Typruun, Erunre win
WNupun), smbo xamuder. Ho xanudos B Ty nopy Hurje He 6bL10: IOCIEHETO
AbbGacua 3y siI3LIYHUKU-MOHTOJIBI, B3siBiine Bargan B 1256 romy.
910 Takxke 3ameruan Kons @enopos u Uibs CriekTop — B psijily HEMHOTTX
MOCKOBCKHUX 9DY/INTOB

Hamee, 3ajada 8 — 0 COBpeMeHHUWKAX Ji ApTraHbsiHa, CpPeld KOTOPBIX
gomuHupyior Pumiesbe u Kpomsens. O MaszapuHu MaJjio KTO CyMes CKa3aTh
HEYTO sIpKOe U BepHoe. Jlydimee perrieHne 3TON 3aJa4u IIPUCTAT CTapIile-
kJtaccauk Urops 3apun u3 Bpsackoro sunesi. Bugumo, B Bpsiacke poManbr
ioma omusT jtydrie, veM B Mockse uju [Turepe!

Bupouem, B Bpsiicke muraor u OoJibllle WITIO3UI HACUET HATrparKie-
uns JIbBa Jlannay. Urak, 3amaga 9 — o Bpydenun HobesreBckoit npemun
JIeBy Jlanmay. Ham oTKpbLICS yIMBUTEIBHBIN (DAKT: IMKOJIHHUKN B BpsH-
CKOi1 00J1aCTH JIyHIIe MOCKBHU'EH 3HAIOT, UTO B KoHIEe 1962 roza Jlangay 6611
y2Ke WHBAJIAIOM U HE MOT IOKUHYTh MOCKOBCKYIO OOJIbHUILY, T/I€ €0 TOCETHI
mocout [IIBeruu! He crpanno Jjin, 910 9Ta CUTyaIys MOBTOPUIACH B TEKYIIEM
2008 roay c emé omaum HobGemeBckuMm (U3MKOM, aMEPUKAHCKUM SIIOHIIEM
Mocuxupo Hamby? Tak mim uHade, caMble yIa<dInBbIe JOMOHOCOBIIbI HbIHEIII-
HETO To/la coobpa3mwin: psyioM ¢ Jlaniay MOV IPUCYTCTBOBATH JHOO €ro
HavasbHUKY (10 AKajiemun HayK), ubo ero poccuiickue kosutern (Hobeses-
CKUe J1aypeaTbi-(bU3UKN ).

Hanbreiiee paccyx)aenne Tpebyer Jmmb spyauruu. Krto-To yraman
Kanuny u Kejgpima, kro-To Bcnomami Ceménoa u Tamma. Kro-to 601ee
HauBHBIN mnpeaoxun Jludmuma — Bemmkoro coasropa Hay mo Kypcey
TeopeTnvecKoil uzuku. VHBIE IMKOJIBLHUKU MpeJjiarajd JaxKe IOCIaTh
Hukury Xpymésa B Crokrosbm 3a mpemmeil mius Jlapmay! 9T1o rpyboe
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3a0JIy2KJIeHre: TOTJIAIlIHe KPEeMJIEBCKUAE IPABUTEIN IIPEJINOUIn He 3aMe-
TUThb «OypPXKYa3HYIO» HArpajy, 3acC/Iy>KEeHHYI POCCHIACKUIM aKaIeMUKOM.
Tospko B HbIHENTHEM I0OMIEHHOM TOJTy TOKOMHBIM Jlay ymocTomics xymoxke-
CTBEHHOrO (pmijibMa, CHATOIO IO MEMyapaM €ro BIOBBI. ¥BbI, 3TOT (DUIbM
He OTPa3mJI FPOMAaJIHOE HAy4YHOe 0DasiHIe MHOIOIPDAHHON U IPOTUBOPEUYNBOH
smanoctu JIbBa Jlammay.

Jloporue yuurens (pU3NKU U UCTOPUU: MPUMUTE Ha CeOsl TSXKKUI TPYIL
10 COXPAHEHUIO MaMsaTh O HateM obiem reaun! [Tycrs or ocranercs Hammm
POBKIIOPHBIM TepoeM — Hapamy ¢ «mamoity Modde, «kentaspom» Kamm-
1ieit, «rycem» KoMOTOpOBBIM U «KPOKOIUIOM» Pezepdopaom.

OTMeTuM THINYHOE HEBEPHOE pelleHne 3a1a4du o JlaHjay, BCTpedan-
meecst gecstku pa3. [IIkogapHUK BXOguT B VHTEpHET, HIET TaM IepeveHb
HobesreBckux maypearos 1962 roja, BEBIYEPKUBAET U3 ITOTO CIUCKA UM JIaH-
Jay, 1obaBJisieT IIBEICKOro KopoJs (6e3 umeHu), coobIIaeT, 9To JIeji0 ObLIo
B CTOKrosibMe — U TIOHA 6T TMajblieM B HeHO, MO0 KOMIBIOTED HE MOXKET
3aMEHUTH I'OJIOBY IIPU PENIEHUH OJIUMIINA/THBIX 3aa4. BBIBOJ JJ1s yI€HUKOB:
He coTBOpHuTE cebe Kymupa jaxke u3 ceru ureprer! BoiBo mjist yaureseii:
He o0mKaiiTe MIKOJBHUKOB, CKPbIBas OT HUX CAMble alleTUTHbIE (DAKThI U
Gaitku BpeméH Bateit mosogoctu! MHOrME U3 HUX 3aCay KU HeccMeprue
B IIKOJIbHO-YHUBEPCUATETCKOM (DOJIBKIIOPE.

Temnepnr BepuéMcst K TekcTy «MoHOMax», HACBHIIIIEHHOMY OITHOKAMU TI0
pycckoii ucropuu. Kakue n3 HUX 3aMETUJIA WA HE 3aMETUJIA HbIHEITHHE
JIOMOHOCOBIIBI! BOT XapakTepHbIil IpUMeEp HEYIAYHOIO YTBEPKIEHUS: «B TO
BpeMms manoii 6bur He VuHOKeHTHIT». Kakoe «to» Bpemsa? Korma Mowo-
Mmax kHsKmI B Knese? IToka me masBaubl Tounbie roasl (1113-1125) nam
X0Tsl OBl IIPUOIIM3UTEIBHBI CPOK (I1epBasi YeTBepTh 12 BeKa), Hellb3sd yTBep-
JKJIaTh 9TO-1100 00 UMEHAX COOTBETCTBYOMUX nal B Pume 6o KopoJieit B
[Tapuzke u Jlorgone. A Kak TOJIBKO CPOK Ha3BaH, TAK MOXKHO CKa3aThb: [ eH-
pux 2 IlranTarener u nama VnnokenTuit 2 Oymyr nosxke; mapura Tamapa
u xan Korgan — muoro nosxke. Mmmeparop Asekceit Komuen masHO mpa-
BUT B Bu3anTum — BONPEKN CTPAHHBIM 3asBJIEHUSIM WHBIX IIKOJISIPOB, ITO
«ji0 Ilerpa 1 umneparopoe He Gbuiols Jlyum 6 TosicTeiil Tak:ke IpaBUT B
[Tapuzke — HO OH He Ky3eH, a JIBOIOPOJIHBIN TIeMssHHUK Biaguvmupa Mowso-
Mmaxa (uepes cBoo 6abky — Amnmy fpociasmy).

Hamnee: ropon Bmagmmup mwa Kasseme 6bur ocroBan Monomaxom ermé
1108 romy — mo nepecenenus Kusa3s B Kues. Cam mepeess mpou3orién He
1o 30By Beua (koropoe B Kuepe GBLIIO — KaK BO BCEX CTApPEIINX PYCCKUX
ropoiax), a BOIPEKH eMy — I10 IIPUTVIANIEHNIO 0sIp, HAILYTAHHBIX HAPOHBIM
OYHTOM U YKaXKIyIuX CTabuibHOM Biactu. Biagumup MorOoMax 3Ty 3aady
YCIIENTHO PEITUI: OTOTHAJ ITOJIOBIEB, M3THAJI CAMBIX AJTIHBIX POCTOBIIUKOB,
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CHU3MJI IPOIEHT 110 3aiiMam. Y 3aciyKuit ot Hapona npo3ssuiie «I'po3ubre
Ouu» — GoJtee MOHATHOE, YeM (DaMUJIUs ero rpedeckoro jefa «Monomaxs.
Yepes 200 JteT 9T0 IPO3BUIIE TOBTOPUIOCH B TBEPCKOM KHSI?KECKOM JIOME —
cpeau manéKux moTOMKOB MoHOoMaxa.

Hakonern, xpam Cssitoit Codun. Iloutn Bce IMIKOJIBHUKU 3HAKOT, YTO
TaKOil XpaM m3zaBHa crTosyi B KoHCTaHTHHOIIOME. YBBI, MHOTHE JEJIAI0T U3
aToro dakTa BeIBOM, uTo B Kuese Takoro xpama 661Th He Moryio! Ho on 6611
¢ 1037 roma — wm ceffyac CTOUT, COXPAHUB BCE BHYTPEHHEE BEJIUKOJIEIIHE,
B TOM 9YHCJIe MO3aW4IHyI0 MKOHY Boromarepm OpaHTBI; XOTs H3BHE Xpam
obcrpousn Ha maxep 19 Beka.

CToJib K€ CTPAHHOE M MACCOBOE 3a0JIy K/ ICHIE TOPA3UIIO HAIIIX MTKOIb-
HUKOB Hac4uér cpeiaHeBekoBoil ['pysum. OueHb MHOrHe II0JIATAlOT, 9TO B
12 Beke rpy3uwHBI OBLIN €IIE HE KPEMIEHBI, JINOO WCIIOBEIOBAJN WCJIAM.
DTO — sBHOe YIyIleHWEe yduTejeil B Myaqmmx Kjaccax. VIx mosar — He
TOJIBKO COOOINIUTH yYEeHUKAM O HaIlleM KyJIbTYPHOM IIpeeMcTBe oT Buszan-
THH, HO U II€PEYUC/INUTh BCEX HAIIUX OpPaThbeB IO ITOH Tpajuiuu: Oosrap
U TDy3UH, apMsiH W OCETHH, PyMbH u cepboB. Hukakume mnosmruyeckue
coObiTusi 20 BeKa HE OTMEHSIIOT PEAJIMi IPEIBIAYIINErO ThICTIE/IeTHS.

Emé omma maccoBast jormdeckasi OIMmMOKa, HAIMNX IMKOJILHUKOB: «He
610 FOpus Mockosckoro, a 6eut FOpuit Jonropykuit!s la, nepsbiit u3
Hux nogsuics depe3 200 ser mocse Monomaxa. Ho u Bropoit (Moammmit
cbiH MoHOMaxa) OBl TIPU KU3HU OTIA JIMIIL HE3aMEeTHBIM FOHOIIEH, He
UMeJT OTJEJIbHOIO KHSI?KEeCTBa M He MOl el TAHyThbcsd Hu K KueBy, HE K
Hogsroposmy.

1 mocnennee: nacuér «okHa B EBpomy», KOTOpoe SKOOBI HpOpyOMII
Tosibko IIéTp 1. B MOMOHTOSIBCKYIO 310Xy HUKTO He PyOWJI Takoe OKHO,
ITOCKOJIBKY JIBEPD ObLia OTKpbITa HacTexkb. Co Bpemén fpociaasa Myaporo
KasKJIblil BayKHBII KHsI3b CTapaJiCsl IOPOIHUTHLCS C OJHUM, JIBYMs WU H0Jjiee
zamagabiMu pasuTeasyvu. TakoB Biagmvmup Monomax: BHYK BuU3aHTHI-
CKOT'0 UMIIEPATOPA, [sifisi (PPAHILY3CKOTO KOPOJIsi, 39Th AHIVIMICKOTO KOPOJIS
U IIyPpUH TepMAaHCKOro mmieparopa. [la emé B POACTBE C NPABUTENSIMU
Hopgerunu, Beurpun, Ilonbinu — Toabpko ato He ['pysun, Kyaa OTIPaBUTCS
CO BpEMEHEM ero MpaBHYK. Bcé 310 — HecMOTpsi Ha TPOMKHUE MPOKJISIThS,
KOTOpPbIMU OOMEHUBaJNCh B 12 Beke TiaBbl PUMCKOI M BOCTOYHBIX IEPK-
Beit. Mneosoruss — OTHEIBHO, TOJUTUKA — OTIEIBHO, U TOPIOBJIS — TOXKE
OTZE/ILHO OT NPOYNX desioBevdecKux 3angTuil. Takoe pasmenenue dbyHKInin
CJTOXKUJIOCH 33101T0 710 PoxkmectBa Xpucrosa.
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Kpurepun npoBepKu m Harpak/1eHusi

Bruto npengnoxkeno 11 3aganunit. PaboTsl orennBaancs skcmepTao 6e3 dop-
MaJIbHBIX KpuTepueB. Bo Bcex ciiydasix OIeHKa CTaBUJIACH HE HUXKE, YeM B
COOTBETCTBUU CO CJIEAYIONIMMH KPUTEPUSIMU.

—

— =1
SN :
g v 00 | — IIpumepHble KpUTEPHUH OIEHUBAHUS g

< U . [3)
2| ol 38 BBINOJIHEHN 3aJaHnil B Oasuiax X
S| £ Q| 3| O @
L EElElE g
21O |¥|E|¥ Q
1|«v»| 3|44 |Ilo1 6amry 3a Kayk/I0ro BEPHO yKa3aHHOI'O

«e» | 2 | 3 | 3 | uCTOpUYIECKOr0O IIEPCOHAXKA.
2| «v» | 3|44 |Io 1 6anny 3a Kaxk7I0r0 pazyMHO
«e» | 2 | 3| 3 | pa3obpaHHOroO IepcoHaka.
3| «v»|2]3]| 3|1 06amt — 3a BepHOE Pa3bsICHEHNE TUTY/IA <IaTHUY, 5
«e» | 11]2|2]|mo 1 6aury 3a KaxKJ0r0 BEPHO YKA3aHHOTO MEPCOHAXKA.
4| «vy» | 2 |—|—|Ilo 1 bajury 3a yKazaHue OCHOBATE ST KaXKJI0i uMmnepun | 4
«e» |—| 2|2 |umo 1 6auty 3a 7aTy OCHOBAHUS KaXKJI0N UMIIEPUU.
5|«v» | 2| 2|2 |Kaxnoe paziauane — 1 mwin 2 6aiuia (B 3aBUCHIMOCTH
«e» | 1|11 |or HETPUBUAJIBLHOCTH OTBETA U IOJHOTHI OObICHEHUS).
6|«vy»|2]|2]2]|1 6amr — ykazaHne HE3HATHOI'O ITPOUCXOXKJICHUST

Trmypa, no 1 6asy 3a KakJI0OT0 BEPHO YKA3aHHOTO
«e» | 1| 1|1 |ucropmaeckoro nepconazka (coBpemennuka Tumypa,
nmeromero 6osee BHICOKUIT TUTYII).

Tl«v»|2|2]|2]|1 6amr — 3a BepHOE yKa3aHNe UCTOPUIECKUAX COOBITHI | 3
(monbiTKM 3aBoeBanus fnoHun),

«e» | 1]1|1]206anma — 3a yKazaHue UHUIIUATOPA MOPCKOM
arpeccun (Xy6uait).

8| «v» |22 2]|3a kaxapliit oT361B — 1 wn 2 6asia
«e» | 1| 1]1](B3aBucuMocTH OT Ka4eCTBA OT3bIBA).
9|«v»|2|2]| 2|1 6amn — Mecro nepemonnn (xorst 661 «r. Mocksay ),
«e» | 1]1|1|mo 1 6amty 3a KaxK/1yl0 BEPHO HA3BAHHYIO IIEPCOMY.
10| «vy» | 5| 7 | 8 |Ilo 1 Gasry 3a KaxK/IyI0 YKa3aHHYIO UCTOPUIECKYIO 40
«e» | 111 |omubky. CiryuaifHO HEBEPHO yKa3aHHBIE OIIHOKN He
11| «v» | 5| 7 | 8 | yaurniBatorcst. CucreMaTndeckoe yKa3aHue BCEX 128
«e» | 1|11 |dakroB u3 TekcTa KaK OMNOOK HE OICHUBAETCS.

B cnyuae, ectm 3a 1 mm 60stee 3aJaHUil CTOUT OIEHKA «V» JUOO 3a 2
win 6oJiee 33/ aHUI CTOUT OIEHKA «€», — 32 KOHKYPC 10 UCTOPUU B IIEJIOM
CTABUTCSI OIIEHKA «V» (IPAMOTa 110 UCTOPUH).

B ciyqae, ecnia 3a 1 3ajaHme TI0 MICTOPUU CTOUT OIEHKA «€», 33 KOHKYPC
[0 UCTOPUU B [IEJIOM CTABUTCS OIEHKA He HUXKe «e» (6ajul MHOroGopbs).
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Crarucruka

IIpuBoanM CTATUCTHUKY PEMIaeMOCTH 3aJad KOHKYPCa 10 MCTOPUM IIKOJIb-
HuKamMu, ydactBoBasimuMu B Typuupe B Mockse n MOCKOBCKOM permone.
Ydarenbl Bce pabOTHI 10 UCTOPUU, CAAHHBIE ITKOJLHUKAMU B MOCKOBCKOM
peruone (B TOM 4mcye u abcoaoTHO Hysesbie). IIIkombHuKY, HE CraBme
paboT 10 MCTOpUHU, B ITOIM CTATUCTUKE HE YUTEHBI.

CaesieHHsT O KOJIMYECTBE IMIKOJBHUKOB II0 KJIACCAM, HOJIyYHBIIHX IDa-
MOTY O MCTOPHU («V»), HOJIyYUBIIUX 6AJI MHOrOOODbsl («e»), a TakkKe
0fImeM KoJIM9ecTBe yIaCTHUKOB KOHKYpCa 110 MCTOPUH (KOJIMIeCcTBE CJIaH-
HBIX pabor).

’ Kinacc \ 1 \

3] 4] 5] 6] 7] 8] 9] 10] 11 [ Beero |
214114338568 [ 619 [ 492 [ 356 [ 424 [ 2928
0
1

|

2

Beero |0 | 1
«e» 010
00

LV»

41 30| 76| 151 | 164 | 141 | 96 | 116 778
0| 19| 859|144 | 144 | 124 | 94 | 175 760

CBesieHnsI 0 pacrpefeeHun OIEHOK 0 3aJaHHSIM.

Onenka Homepa 3amanuit
1\ 2\ 3\ 4\ 5\ 6\ 7\ 8\ 9\ 10\ 11

— 451| 897 | 727 | 937| 944 | 586| 528| 681| 558 | 570| 444
0 2020187912128 1794|1795 | 2216 | 2356 | 1962 | 2341 | 1717 | 2361
«€e» 375| 126 67| 176| 144| 98| 30| 165| 13| 456| 109
«V» 83| 27 7| 22| 46| 29| 15| 121| 17| 186| 15

[Beero  [2929]2929]2929]29292929[2929]2929]2929]2929[2929[2929 |

CraTuCcTHKa 110 «TeKCTaM € OIINOKaMU» — KOJUYIECTBO OMINOOK, HaliIeH-
HBIX yYaCTHUKaMH.

Ne KommaecTBo BepHO YKa3aHHBIX HCTOPUUIECKUX OIIHOOK B TEKCTE
3aJaHnT 0| 1| 2| 3| 4| 5| 6| 7| 8 9|10|11{12|13|14|15|16|17|18|19
10 [1717]|112]|93|62(80|51|56|47(37|25|14|15| 8| 8| 8| 6| 2| 3| 2| 1
11 |2361| 36|28|14|12|11| 7| 3| 4| 2| 2| 1| 2| 1] 0] 1| 0] 0] 0| O

Ne KosmmaecTBo BepHO yKa3aHHBIX UCTOPUYECKHUX OIMIUOOK B TEKCTE
3asanus |20(21(22(23(24(25|26(27(28(29(30|31(32|33(34|35|36|37|38(39|40
10 1/ 1| 2| 3| 1| 0] 0] 1| O] 1| 0] 0] O] 1| 0| O] O] O] 1| O O
11 0| 0] 0] 0| O] 0] O] O] O
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Konkypc mo actpoHoMum m HaykKaM o 3emJie

Bompocer

W3 mpenjioxkeHHbIX 7 3aJaHUll MBI PEKOMEHyeM BBIOPATH CaMble MHTEPEC-
HbIE U OTBETUTH HA HUX (IIKOJLHUKAM 8 KJIACCA M MJIAJIIE PEKOMEHJLyeTCs
1-2 Bompoca, NIKOJbHUKAM CTAPINUX KJIACCOB — 2 Win 3).

OrBeTbl HEOOXOUMO CHAOIUTHL PA3yMHBIM KOJHYIECTBOM IPUMEPOB U
MosiCHEHUH 110 BareMy BBIOODPY. [lepednciiaTs JOmoJHATEIbHBIE TPUMEDDI
He 00s13aTeIbHO (33 HUX K OLIEHKE [IPABHJILHOIO OTBETa OYILyT 100aBIIATHCS
JIOTIOJIHUTEJIbHbIE GaJlyIb).

1. U3 gero cocrout siapo 3emin? Yo HAXOAUTCS B IEHTPE APYTHUX ILJIAHET !
A uro B nenTpe 386377 Y KaKUX 3BE3]] MOTYT OBITH YKeJIE3HBIE sipa’

2. Kakue nHebecHble 00 bEKTHI MOXKHO KCIIOJIL30BATH B KA4eCTBE TAJJIOHHBIX
qacoB? Kakue Hesnb3st u mouemy?

3. Ilouemy 3BE31BI He mAAOT ApPYr Ha gApyra’ MoOryr Ju OHH CTaJIKu-
Barbcsa! Moxer s marme CosHIe «ymacTbs B IeHTp lamaktun?! Kax
Oy/LyT BBIMJISIZIETh HAINA CO3BE3/UsI Yepe3 TaJTaKTHIeCKUil 1oj?

4. Kaxue Bol 3HaeTE OTKPBITHIE, TOTOM 3a0BIThIE M BHOBD «IIE€PEOTKPBLITHIE
OTKPBITUS (B OBJIACTH ACTPOHOMUU M HAyK 0 3emiie)?

5. 3uaere sim Bl cirydan, korya HebecHble Tesla JIBUXKYTCs He TaK, KaK CJe-
Jyet 1o 3akoHy Tarorenns Heiorona? Kakme cuibl 3a 9TO0 OTBETCTBEHHBI?

6. Korma nccsikner Comare? (u modemy ono ceitdac cserut?) YUto Gymer
cBeTuTh nocye? CylecTByer Jiu «BeYHbBIN» CBeT?

7. Bo ckompko pa3 mmna Tennm OcraHkuHCKO#N Tenebamuum B Mockse
OOJIBITIE B TOJIIEHD 22 m1eKabpsi, 9eM B TOJIAeHb 22 nioHst! Moxkmo au OcTtan-
KUHCKYIO TeJIeOAITHIO MCIOJh30BATh B KadeCcTBe THOMOHA JIJISI COTHETHBIX
gacos? (O6uias Beicota 540 MeTpoB, Juamerp BHU3Y GamHu 18 MeTpos.)

KommMmeHTapuu K 3ajaHusSM KOHKypca
10 aCTPOHOMWH M HAayKaM O 3emJie

OTBeThl COCTABJIEHBI Ha OCHOBE JIEKIINI, KOTOPBIE IPOYUTAJ PYKOBOIUTEH
KOHKYypCa 10 acTpoHoMuM 1 Haykam o 3emyie A. M. PomaHoB Ha 3akpbITun
Typrupa 28 mekabpsi 2008 roma B MOCKOBCKOM HMHCTUTYTE PAIAOTEXHUKMH,
9JIEKTPOHUKU W aBTOMATHUKH.
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Aynmozanucu 9TUX JIEKIUH pa3MeIeHbl Ha caifTe TypHHUpa O aJipecy
http://olympiads.mccme.ru/turlom/2008/zadanija/

3aganue 1

U3z wezo cocmoum adpo 3emau? Umo narodumcsa 6 uewmpe dpyeur naa-
nem? A wmo 6 uenmpe 366307 YV kaxuxr 36€30 mo2ym Ovimb HCEAEIHBIE
Adpa?

DTOT BOIPOC HE TOJILKO Ipo Hairy ¢ Bamwu mranery Semuist, u npyrue
mareThl Hatmeil CoJTHeYHO CUCTEeMBI, HO TAKXKe U PO BCe JAPYyrue SK30ILIa-
HEeThI, KOTOPBIX Ceiiuac N3BECTHO 3a Ipe/eaaMyu Halllell IJIAHETHONH CUCTEeMbl
y2ke bostee TpEx coren BOKPYT Oosee vem 100 apyrux 3BE3m,.

M3BecTHOE JTIOOOIBITHOE 2KEJIAHME YEeJI0BEKA 110 OTHOIIEHHUIO K JIIOOOMY
00BEKTy — y3HaTh, YTO Ke TaM BHyTpu. Ha TeMy BHYTpPEHHErO CTPOEHHS
HEOECHBIX TeJI MOYXKHO PACcCKa3aTh MaJIeHbKYI0 aCTPOHOMUYECKYIO HOBEJLIY O
TOM, KaK B 9TOM (PU3NIECKOM MUPE DOPIOTCS J[BE IIPOTUBOIIOJIOXKHBIE CHJIBI.
Ha oznmoit cropoHe 9T0ii BeJMKOW GUTBBI HAXOIATCS BCE CUJIBI (B3auMOJIEli-
CTBUsl), U3BECTHBIE COBpEMEHHOI (busuke. §1 nesa cuenuaibHyo OroBOPKY:
«M3BECTHBIE COBPEMEHHON (PU3UKE», IMTOCKOJIbKY ceivac MAET IPAHIUO3HBIN
OyM I0j Ha3BaHUEM CO3JIAHUSI «HOBOW (PU3UKHU», MOTOMY UYTO OKa3aJjIoCh,
9TO BCE, YTO MBI 3HAJHU JIO CUX IIOp PO OKPYKAKIMUN HAC MUD — 3TO
3HAHWS, KOTOPbIE HAM JIOCTABAJIUCH C TMOMOIIHIO 3JIEKTPOMATHUTHOIO U3JTy-
YeHUs: BUIUMBIM CBETOM U JPYTHMH JIEKTPOMATHUTHBIMHU BOJHaMu. Bcé
9TO — ¥ BEIIECTBO, U HOJI — YyYACTBYIOT B JIEKTPOMATrHUTHBIX B3aMMOEH-
cTBUsIX (K KOTOPBIM OTHOCSITCS, B TOM YHCJIE, ¥ BCE XMMHUUYECKUE CBSI3M),
cabbIX B3aUMOJIEHCTBUSIX ([IPEBPAIEHAs] SJIEMEHTAPHBIX YACTHI[) U CUJIb-
HBIX B3aMMOJIEHCTBUAX (CTPOEHHE ATOMHOIO S1IPa).

" TompkO HEIABHO CTAJIO MOHSITHO, ITO BCS HAOIOIAEMAs MATEPHUS BO
Beenennoit — 3ro Bcero 5% mo macce. Beio m3BecTHYIO HaM 10 CUX TIOP
MaTepPUI0 MOYXKHO YIIONOOUTH TOHEHBKOI CBeTdAleiics IJIEHOYKe Ha IIOBEPX-
HOCTH GE37I0HHOrO OKeaHa KaKOW-To apyroii marepun (mouru 95% maccer
Bceesiennoit), KoTopasi B3aUMOJIEHCTBYEeT ¢ HAMU TOJIBKO I'DABATAIMOHHBIM
obpazom. UeTBépToe M3BECTHOE HAM (PUIUIECKOE B3aMMOIEHCTBHE — T'pa-
BUTAIUsI — B KOJIMYECTBEHHOM OTHOIIEHUU XOTs U camoe cjaboe (rpaBuTa-
IIMOHHAS [TOCTOSHHAS 10 CBOEIl BeJMYMHE B CPABHEHUU C JAPYTUMH CHJIAMU
HUYTOXKHO MaJla), 3aTO Ha BCEJIEHCKUX MACIITabax — CaMoe BCEOObSATHOE.

Taxk BOT, BCceieHCKast GUTBa COCTOUT U3 JIBYX HEPABHBIX Jarepeii. B omHoM
Jrlarepe HaXOJsITCS 9JIEKTPOMATrHUTHBIE B3AUMOJIECTBYsI, CUJIbHBIE U CJIabble,
BCE TO, YTO HAM IIOKa U3BECTHO. A MO JPYryi0 CTOPOHY OAppHUKaJl BCTAJA
rPaBUTAINSA, KOTOPas B HAIIEM OOBIJIEHHOM MUPE MPOSBJISETCS, HAIIPUMED,
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naJieHreM peaMeToB Ha moji. Ho KaK TOJIBKO MBI IEpeiiéM OT MacIITaboB
HAIIIEro OOBIJIEHHOTO MUPA K MACHITabaM KOCMUYECKUM — BOT TYT I'DaBUTA~
st BCTYIAET ITOJTHOCTHIO B cBOM mpaBa. Il BooOIme, BCE, ITO MPOUCXOIUT B
MHUPE, B TOM YHCJIe HA IOBEPXHOCTH IIJIAHET TAM, IJ€ MbI C BAME ceifuac obpe-
TaeMcsd, B HeJpax IJIaHEeT, B 3BE€3/1aX, B FaJJAKTUKAX, BO BCEM OCTAJIbHOM —
9TO U €CTb IPOoIecc 6OPLOBI ABYX TEHJICHITHIA.

I'paBuranust crpeMuTcss BCIO MaTeputo coOpaThb, CMSATh B Ky4dy W BO3-
MO2KHO MAaKCHAMAaJbHO IJIOTHO ylakoBarTh. Hauwmmaercs 3TO mporiecc, Io-
BUIMMOMY, C OT/EJbHBIX 3JIEMEHTAPHBIX YACTHUI], KOTOPbIE pPa30POCAHBI
110 BCeMy IIPOCTPAHCTBY — Ha MEPBBIX dTamax panHeil Bcemennoit B meit
MIPOTOHBI W 3JEKTPOHBI JIETaJu OT/AebHO. VI TOMBKO MOTOM, KOT/a OHU
CKOMOMHUPOBAJIN JPYT C JPYTrOM, IOSBUJINCH TEPBBIE aTOMBI BOJIOPOJA —
IepBble KUPIUINKHA BerecTBa. [loka cyIecTByeT BemecTBO — ApyTrue CHJIBI
CTPEMSATCSI COXPAHUTH €ro, W MPOTUBOCTOAT Tarorenuto. Ho komwaercs y
BCEX BCE OJIMHAKOBO, XOTsl, IPaB/a, C HEKOTOPOW BPEMEHHON 3a/Iep2KKOIA.
B koneyHoM cuéTre BCe YACTHIIBI, IIPOIBOJIIOIMOHUPOBAB KTO B MEXK3BE3J-
Hble 00JIaKa, KTO — B 3BE3JbI, KTO — B IJIAHETBI, KTO — B ODHTaTeJei
ILUIAHET, KTO — B IIPEIMEThI, KOTOPhIMHU OOUTATE N IIJIAHET MOJIb3YITCS, —
B KOHEYHOM CYEéTe BCE OKas3bIBaeTCs B uépHoit mpipe. Iloromy dro rpa-
BHUTAIUs MOOEXKIAET B KOHIIE KOHIIOB BCE JIPYIHE CHJIbI, M BCIO MaTEPUIO
CMUHAET, YKEeJATeIbHO BO UTO-HUOYJb CBEPXILIOTHOe, cBepxMaccubHoe. (B
psifie TUIIOTE3 POJIb CTAPTOBBIX SIJEP KOHIEHTPAIIMU MATEPUU NIPU HadaJIe
dbopMUpOBaHUS TaJaKTUK UTPAIOT T. H. «IIEPBUYHBIE» UEPHBIE JIBIPHI, BO3-
HUKAIONIME [IPU POXKJIeHUU BeeeHHoit).

TospkO OfMH dTAI U3 ITOM SMONEN MBI Ceifidac PACCMOTPUM — UTO HAXO-
JIUTCA B IIEHTPE ILJIAHET.

HekoTopreie obmue noHsTus (popMupoBaums Iuianer. CHadasia
o1, JAefICTBUEM CHJI B3aMMHOTO TSATOTEHUsI BEIIECTBO TAaK WU WHAYE W3
IIPOCTPAHCTBA COOMPAETCsT B HEKOTOPBIE KOHIIEHTPAIUNA. JTH KOHIICHTPAIIAN
BIIOCJIEJCTBUAN U CTAHYT T€MU Wi nHbIMEU HebecHbiMu Teamu. Cynbpba KaxK-
JI0ro HeOECHOT'O TeJIa ONPEIESETC B CYIITHOCTH TOJIBKO OJIHAM IapaMeTPOM,
[IOTOMY YTO MCXOJIHBII MATEPUAJ CTPOUTEJHCTBA Y BCEX OJMHAKOBBIA. DTOT
mapameTp — Macca. Kakyo cTapToByIo Maccy JlaHHAsT KOHIIEHTPAIINS NMEET,
TaKOBa, COOTBETCTBEHHO, Oy/eT e€ najbHeiinas cyapoa. Ecian macca MajieHb-
Kasg — 970 OyaeT mnaneTon . Ecim Macca moboJbIe — BIOCIEICTBAN MOYKET
00pa30BaTHCs 3BE3IA.

Korma BemecTBy yaaoch cobpaTbCs B OJHO I'DABUTHPYIONIEE TEJIO, TO
10 Mepe C2KUMAaHUsI, CIABIUBAHUS IIPOUCXOIUT HATPEB IEHTPAJBHBIX JacTel
sroro Tejia. Harpes B JaHHOM ciiydae — o4eHb mpocToit addekT. Berecrso,
majas K MeHTPY MAacCC, BBIIESET UMEIOIYIOCH Y HErO MOTEHIINATBHY IO SHEP-
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IUIO, KOTOPasl BBIJIEJISIETCSI, €CTeCTBEHHO, B Terio. [losTomy BO Bcex Hebec-
HBIX TeJIaxX 00IIast 3aKOHOMEPHOCTD CTPOEHUST TaKasl: CePAIIEBUHA TOpsIIast —
Harperasi WIN Ieperperasi, BHEIIHNE CJIOM — IOXOJIOAHEEe, I B HEKOTOPBIX
clIydasix OHM JiubO COBCEM XOJIOAHBbIE, KaK Ha 3emje B AHTapkrTuie, Jubo
HE COBCEM XOJIOJHbBIE, KaK Ha IOBEPXHOCTH HEKOTOPBIX IOPSYUX ILJIAHET.

YT0 IPOUCXOIUT C BEIIECTBOM BHYTPH, KOI'J/Ia IPABUTAIIAS] HAUMHAET €ro
CXKUMATh U CIABIUBATH! BeIecTBo BCTyaeT B TaK HA3BIBAEMOE CBEPXILIOT-
Hoe cocrognue. Jeao B TOM, YTO TOT MUD, B KOTOPOM MbI C BAMH KUBEM
Ha IIOBEPXHOCTH 3TOH ILJIAHETHI, T€ CPEIbl, B KOTOPHIX Mbl IIPUBBIKJIM OOH-
TaTh, U T€ BEI, KOTOPBIMH MbI IIPUBBIKJ/IA II0JIb30BATHCSI, 1 MbI CAMU — 3TO
B 0OIIEM-TO OYeHb HEIIOTHOE BelecTBO. Ha moBepxHOCTH 3eMJIM Xapak-
TepHas IJIOTHOCTL 1 r/cM® — 9TO IJIOTHOCTH BOJBI, B KOTOPOH BCE MBI C
BaMU KYIIAeMCs U yMBIBAEMCsl. 9TO OU€Hb HM3Kasd IIOTHOCTh. B TO Bpems
KakK abCoOJIIOTHOE OOJIBIMMHCTBO BCETrO BEMIECTBa BO BCeleHHO HAXOIUTCH
[IPU IJIOTHOCTSIX PUHIMIIMAIBLHO 0oJiee BHICOKUX. IIpu pasHbIX JaBJIEHUSIX
B [IEHTPAJIbHON YacTy HEGECHBIX TeJI BEIIECTBO MOYXKET HaXOJUThCsI B PA3HBIX
($a30BbIX COCTOSHUSIX.

B mempax 38311 Temnieparypa CTOJIb BBICOKA, UTO, HEB3UPasi HU HA KAKOe
JIaBJIEHUE, 3JIEKTPOHBI OTPBLIBAIOTCA OT aTOMOB BCE paBHO. COOTBETCTBEHHO,
OCTaIOTCs TOJIbIE TIOJIOXKUATE/IbHBIE A/Ipa U JIETAIONINE 3JIEKTPOHBL, T. €. CMECh
3apsi?KEeHHBIX YaCTHI — ILJIa3Ma.

B mempax nsianer, Ha pasHBIX YPOBHSX 9TO MOXKET ObITh I'a3, WJIM XKUJI-
KOCTb, WJIU 9TO MOKET OBITh BA3KUIl pACILIAB (UTO XaPAKTEPHO /I CPEIHIX
cioés 3emun). Hakomern, mMoxer ObITh TBEPJOE BEIIECTBO B KPUCTAJJIAYE-
CKOM COCTOSIHAN. BBIOOD COCTOSIHUS BEIECTBA 3aBUCUT TOJIBKO OT JIBYX IIapa-
METPOB: OT TeMIEPAaTypPbl, KOTOPas JIOCTUIHYTa B LIEHTPE JaHHOIO Teja, U
OT JIaBJIEHUsI, KOTOPOE CBEPXY Ha 3TO BEINECTBO JABUT.

EcrecrBenno, jr00be HEGECHBIE TejIa — KaK Mbl CefUac IPeJIojaraeM,
HAXOMSTCs B CTAIIMOHAPHOM (MJIM B KBAa3UCTAOUIILHOM COCTOSIHUM) COCTOSI-
nun. Ha camoM zieie, KOHEYHO, BCe OHU KUBYT, POKIAIOTCS, IBOJIIOLNOHM-
PYIOT U YMHPAIOT, KAK U BCe HOpPMaJibHbIe JII0Au. Ho Ha KaXKJI0M KOPOTKOM
HUHTepBaJile Mbl MOXKEM CUMTATh, YTO OHM HAXOJATCH B paBHOBecud. A Jijist
TOro, 9TOOBI TEJI0 HAXOIUJIOCHh B PABHOBECHUM, BO BCEX €r0O CJIOSX JIOJIZKHBI
BBIMIOJTHSATBCST YCJIOBUSI THAPOCTATHIECKOTO PABHOBECHSI. DTO 3HAYUT, UTO
CHU3Y JIOJI?KHO OBITh HAKOILIEHO TAKOE YK€ JaBJIeHNEe, CKOJILKO Ha HErO JaBUT
cBepxy. CBepxy JaBUT CJIOH BEIIEeCTBa, KOTOPBIHA HPUTACABAETCH, TO €CThb
JleficTByeT cujia I'paBUTAIlud. A BOT CHU3Y BEIECTBO JIOJXKHO HAHTH BHYTPH
cebsi TaKye CUJIbI — MCTOYHUKU IIPOTUBOJIABJIEHNUsI, KOTOPbIE Obl yiep:KaJin
BEPXHME CJION OT JAJLHEHINEro CXJIOMbIBAHNS.

B HEKOTOPBIX €J105TX HEGECHBIX TEJI TPU HEKOTOPBIX YCJIOBUSIX BO3HUKAIOT
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yeoBus KoHBeKNuH. To e€CcTh 3TO He MPOCTO CJIOU, KOTOPBIE PACIOJiara-
FOTCsl TOPU30HTAJIBHO IO IPUHIIAITY: BHU3Y O0Jjiee ropsiuue u 0oJiee IIOTHBIE,
HABEPXy — IIOXOJIOJHEE U Pa3pekKeHHee. B HEeKOTOPBIX cuTyalimax (Ipuaém
KaK B IUIAHETaX, TaK U B 3BE31aX), €CJU B KAKUX-TO CJIOSAX €CTh JOIOJI-
HUTEJIbHbIE UCTOYHUKH TeILIa U OOIlee SHEPrOBBbIIEJIEHNE BBIIIE CPEIHETO,
TO TIOTOK TOPSAYEro BEIeCTBA HAYMUHAET IOJHUMATLCS BBEPX — BO3HUKAET
KOHBeKIWs. Takre KOHBEKTUBHBIE JIBUKEHUS €CTh, HAIIPUMED, BO BHEIITHIX
ciosix CoJtHITa, €CTh KOHBEKTUBHBIE siIefiku 1 B MaHTuu 3emyn. [Ipumepom
KOHBEKTHBHOI'O TIOTOKA BBEPX MOXKeT CJIy:KuTh Kpacuoe marao FOnurepa.
KonBeknusi — 3TO TOXKe OYeHb MHTEPECHLIN IIPOIECC, KOTOPBIH, MOMIMO
BCEro IIPOYEro, OPraHu3yeT IIePEeMeNTMBaHNEe BEIIECTBA U €r0 XUMUIECKYIO
OJIHOPOJHOCTh B KOHBEKTHBHOU 30HE HEOECHOI'O TeJIa.

HeckoiibKO CJI0B 0 XMMHYECKOM cOocCTaBe 3BE31 u mJjaHeT. Kak
M3BECTHO, TUIIMYHBIE 3BE3/IbI COCTOAT B OCHOBHOM W3 BOJOPOJA U HEMHO-
2Kedko resusi. HamomuuM, 9TO cTapToBBIi cocTtaB Bceenennoit — emgé 1o
SIOXU 3BE3/1006pa30BaHIS — ITO BOJOPOJ U MaJIEHbKasl JOOABKa I'eJIis TaK
HAa3bIBAEMOT'0 KOCMOJIOIMTYECKOT0O IIPOUCXOXKIEHUsI. A TIOTOM, y2Ke B 3BE3/1aX
UIET MaccoBas mepepaboTKa BOIOPOIA B NeJIUil IyTEM TepMOsIIEPHON peak-
AN,

Ho mranerst u MBI ¢ BaMu cOCTOMM HE U3 BOAOPOJa U HE U3 Te€JINd,
a U3 JAPYIUX XUMHYECKHX JIEMEHTOB. Bce npyrme XmMudeckue 3JI€MEHTHI
HapabaTBIBAIOTCSA B IEHTPAJBHBIX YaCTAX 3BE3J 338 CUYET IeJIOr0 KacKaJa
TepMosJIepHBbIX peakiuii. [IpeBparienne Bomopoia B reimit — 3TO MEepBLIT
sran, HamboJjiee TPOCTO, W Hambojee TUINWIHBIA JJIsi SHEPIEeTUKUA OOBIU-
HBIX 3BE311. A MOTOM WJIyT TieJible KACKa bl PEakKIuii ¢ yBeJMIeHUEeM Beca
fA/pa, U, COOTBETCTBEHHO, C HAapaOATHIBAHMEM BCE HOBBIX U HOBBIX XHMU-
YeCKUX 3JIEMEHTOB 3a CUET TeX WJIN WHBIX SJEPHBIX peakiuii. Bor KoHed-
HbIME (ba3aMM 3TO KaCKaJa SIBJISIIOTCS JIBA XUMHYECKUX JIEMEHTa — 3TO
xKeje30 n Hukesgb. OHEM OKA3ajuCh B TOM IOJIOXKEHHU KaK OBl «KOHEU-
HBIX IIPOJIyKTOB» HAPAOOTKU XUMUIECKUX IJEMEHTOB IO JBYM IIPUIMHAM.
Bo-HepBLIX, TOTOMY, ITO yAeTbHas SHepIrus CBA3HW HyKJIOHOB' B siape s
JKeJle3a M HUKeJs 00J1aJaeT MAKCUMAJbHBIM 3HAYeHHEM (CM., HAIPUMED,
puc. u3 http://www.college.ru/enportal/physics/content/chapter9/
section/paragraph6/theory.html).

9Hyk10H — cobuparebHOe Ha3BaHMe JJIsi IPOTOHA U HEHTPOHA — YACTHII, BXOISIIAX
B COCTaB aTOMHBIX gjep. HazBaHue mpouCXOauT OT JIATMHCKOIO CJI0Ba nucleus ‘saapo’
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VrenpHasg SHeprus CBA3M HyKJIOHOB B ATOMHEIX gapax ',

Bo-BTOpBIX, B 30HE IHKa SHEPTUN CBSI3U HYKJIOHOB MMEHHO fAJIPO YKeJre3a
HanboJsiee yCTONINBO, KAk 00beJMHEHNE YETHOI'O YUC/Ia IIPOTOHOB U HEHTPO-
HOB. B nrore 60JIbIoe IHCIO IPOJIyKTOB S/IEPHBIX PEaKIil HAKAIINBACTCS
B 3BE3/1aX UMEHHO B BH/IE siJIED Kejie3a, 00pa3yst MAKCHUMYM €r0 COJIEPXKAHNSI,
kotopbIit moutu B 100 pa3 6oJbliie, YeM coepKaHne COCETHUX XUMUIECKIX
9JIEMEHTOB.

Kak of6pasyroorcst mocsenyonme saeMeHTsl (Tsixkesnee »kesesa)? OHu
00pa3yIoTcs IIPU B3PbIBaX 3BE3J[ B KOHIIE MX IBOJIONHUHA — TaM HJIYT yIKe
Jpyrue, HepDaBHOBECHBIE PEaKITNN CHHTE3a TAYKEIBIX U CBEPXTAKEIBIX Aep.
BosbIIHCTBO M30TOLOB LOCJIELYIONINX JJIEMEHTOB HECTAOMJILHO, IIPOUCXO-
JIAT pacliaj], UX TSKEIBIX siJlep, ¥ BO MHOTHX CJIydasX TaKyKe o0pa3yoTcs
dAnpa keje3a. B pesysbrare OOHIIME IIOJIYYEHHBIX TAKEIBIX JIEMEHTOB
OYeHb MAJIEHbKOE. A KeJie30 U HUKEJIb, KAK 9TO HU YJAUBATEILHO (BeIb OHU
TOXKE JOCTATOYHO TSXKEJIbIE), OKA3bIBAIOTCA Hanbosiee OOMILHBIMU JIEMEH-
TaAMU JJIsl [IOCJIEYIOMEro CTPOUTEIbCTBA IIAHETHBIX CUCTEeM (KOHKYDHUDYS
€ KHUCJIOPOJOM ¥ KDEMHUEM ).

B saape 3emn xkeje30 cocrasiger okoao 80% maccosoii gosm. To ecthb
dakTHIECKN JEHCTBUTEIHHO B IEHTPE 3eMJIM HAXOJUTCH METAJUINIECKUN

10T/ IIKOMBPHUKOB MJIAJIINX KJIACCOB HA BCAKHE CIIydail HOSCHHM: «SHEPIHs CBS3H
HYKJIOHOB B siJIp€» — 3TO He dHePrus, 3allaCéHHasd B sJpe, a HA00OPOT, SHEPTHUsl, KOTOPYIO
HEOOXOIMMO 3aTPATUTh JJIsi Pa3/eseHus spa Ha OTIEJbHbIE HYKJIOHBI.
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map. YTo MBI BCTPETHM, €CJIA HAYHEM JBUTATHCA OT IIOBEPXHOCTH K IEH-
Tpy 3emun? 3emiisd Kak ILlaHeTa CymiecTByer 4,6 Muaamapia Jier — 3TO
MIPUMEPHO TO BpeMsI, KOTOpPOe IMPOILI0 co BpeMéHn (gpropmupoBanms CoJTHIA
M OKpYy2KaloIeil IIaHeTHoOW cucTteMmbl. I[Ipomsomio cHavaga TEePBUIHOE
cobupamre BENecTBa, 3aTeM IIPOU3O0IIET HATPEB ITOr0 BelecTBa. Bee TBEP-
JIble 9JIEMEHTBI, KOTOPhIE [TEPBOHAYAJIBHO COJEPKAJIICH B IIPOTOILIAHETHOM
obJiake, pacIIaBUWINCh U Pa3JIe/IMIACh IO CBOEMY cocTaBy. Beé, uro mors-
KeJiee, OIyCTUJIOCH K IIEHTPY, & TO, UTO IOJIerde, B 9TOM pacIjiaBe HAadaIo
MTOHUMATRLCS BBepX. lIpom3onuio pasjeseHne Mo XUMUIECKOMY COCTaBY.
B 1ienTpe CKOHITEHTPUPOBAIUCH CAMBIE TSKEIbIE COCTABIIAIONINE, U 00pa30-
BaJIOCh YKEJIE30HUKEJIEBOE SJIPO.

Boutee mogpobHO 0 XuMuyeckom cocrape BcesieHHO# cM. 3aMeTKY B KOHIIE
pazzena, cTp. 186.

A xakuMm MeTosilaMu BooDIIie uccyaeayorcs Heapa 3emiu? Kak
Hareil poiHoM TJIaHeThI, TAK U HEApa APYTUX IJIAHET, HA KOTOPBIX MBI IIOKa
emié He ObIBAJIN.

CaMpblif TJIaBHBIN METOJT MCCJIeIOBAHNS BHYTPEHHUX CJIOEB 3eMJIM — ITO
ceficMu4yeckoe 30HAMpPOBaHUE. Y HAC €CTh JOCTATOYHO MHOIO 3€MJIETPsiCe-
HU, NCKYCCTBEHHBIX B3PBIBOB W JAPYTHUX CIIOCOOOB CIEIATH 3eMJIe aKyCTH-
JecKoe MpocaymuBanue. [Ipuaém cirymaeM Mbl, €CTECTBEHHO, IO BCEM Ceii-
CMHWYECKUM CTAHIINSAM, KOTOPbIE PACIIOIOKEHBI IO BCEil TTOBEPXHOCTHU 3EMJIN.
CeiicMudeckoe 30HIMpOBaHre 3eMJIN IIPOBOIUTCS KAK UCKYCCTBEHHBIMU, TaK
U eCTECTBEHHBIMU MeTOJaMU (B CMBIC/IE UCTOYHUMKA YAAPHBIX BOJIH). BosHbl
JeIATCsS Ha TPOIOJbHBIE W IOIEpPedYHbIe — B 3aBHCHMOCTH OT TOrO, KakK
MIPOMCXOISAT KOJIEOAHMSI TTOPOIBI — BJIOJb HAMPABJICHUS PACIPOCTPAHEHUS
BOJIHBI My T01epék. CKOPOCTh PACIPOCTPAHEHUs] 3TUX BOJIH IIPUHIAIIA-
aJlbHO pas3Has. V B 3aBUCUMOCTH OT TOIO, KaK 3TH BOJIHBI IIPOXOIST OT
HMCTOYHUKA YIapPHOIO BO3IEHCTBUsI 10 PA3HBIM HAIIPABJIEHUSIM, Yepe3 KAKoe
BpeMs U 10 KAaKOH TPAEKTOPUU OHU BBIXOJIAT Ha, MMOBEPXHOCTH 3eMJIH K
TIPUHAMAIONIAM CEHCMUIECKNM CTAHIIUAM, OXBATBIBAIOIIUM J3EMHOI Imap,
U OIIPEeJE/IsIeTCs, KaK Hallla 3eMJisl Pacc/ioeHa II0 IVIyOMHe M M3 Yero 3Tu
CJIOM MOTYT B IIPUHITUIIE COCTOSITD.

ILaroc K aKyCTUIECKOMY 30HIUPOBAHUIO €IE BaXKHBIM METOIOM aHAJN3a
CTpOeHUST 3eMJIU SIBJISIeTCH MOJIEJIMPOBAaHME JBUXKEHUs I0JI0coB. Harra
SeMiist BpalaeTcss ¢ HEKOTOPLIMU <«HEIPABUJILHOCTAMUI» B CBOEM Bpallle-
nun. Och BpalneHus 3eMJIM COBEPINAET HEKOTOPbIE IBHXKEHHUs, KOTOPbIE
Ha3BIBAIOTCS MIPEIECCUeil U HyTalleil, B IPOCTPAHCTBE. 31eCh €CTh PErYJIsp-
Hasl COCTABJIAONIAS U HEKOTOPBIE JOCTATOYHO MHTPUTYIOIINE HEPETYIsIPHbIE
KOMIIOHEHTBI TOTO NBUXKeHUs. V] B 3aBUCUMOCTH OT TOT'O, KAK MbI MOJEJIH-
pyeM BHyYTpEHHee CTPOEHHME 3eMJIM, Mbl COOTBETCTBEHHO HE3ABUCHUMBIM OT
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CefiCMIYIECKUX METOJIOB 00pa30M BBIXOJUM U HA MOJCTUPOBAHUE JIBUZKEHUS
ocH BpallleHnsl 3eMJIM B IIPOCTPAHCTBE TOXKE.

Ilatoc K 3TOMY y Hac ecTh emé BHEITHUE BO3/EHCTBHUS, KOTOPHIE HA
Semutio seiicTByIOT u3bupareabHo. BosgelicrBue xord u s 3eMiin obliee,
HO HA CJIOMW C PA3HON IUIOTHOCTHIO JEHCTBYET II0-PA3HOMY. IDTO MPUJIUB-
uble BosueicTust JIyabl. OUaThb-TaKM y HAC €CTh CIIyTHUK, KOTOPBIA HAILy
SeMiTI0 3a CYET NMPUIMBOB HEMHOXKKO cMmMuHaeT. CTelnmeHb 3TOr0 OTBETHOIO
pearnpoBaHMs MBI TOXKE MOYKEM YBSI3bIBATH C HAIMAMU MOJEJISMY BHYTPEH-
HETO CTPOEHUs] 3eMJIN.

O uém ke roBOpPSIT COBpeMeHHbIe Mozeau? Y 3eMi eCTh BHYT-
peHHee KPUCTAJIMIECKOE si/IpO, KOTOPOE OT MEHTPA MIPOCTUPAETCS JI0 TIIy-
6unbr 5120 kM. OHO COCTOUT B OCHOBHOM W3 2K€JI€3a U HUKEJIS I10 XUMUJe-
CKOMY COCTaBy M MMeeT TLIOTHOCTh 13 r/cm3 (o6braHoe Keme30 Ha moBepx-
HOCTH 3eMJI MMeeT IIOTHOCTh BABOE MEHBIIe — OKOJIo 7 T/cM®). A B men-
Tpe 3eMiIH JIABJIEHUE COCTaBJsieT 3,5 MUIIHOHA aTMocdep, 3a CIET ITOro
JIaBJIEHUS KeJIe30 YIJIOTHSIETCs MUHUMYM BJIBO€, IIPHOOpeTaeT HoJiee ILJIOT-
HYIO CTPYKTYPY, 9eM y HaC 3/IeCh Ha MOBepxHOCTHU. TeMrieparypa B IEHTpE
Bemsm cocrasiisier 6400 rpamycos. O6paruTe BHUMAaHUE, 9TO XOTS TEMIIE-
paTypa B IleHTpe 3emun Jaxe OoJjibie, deM Ha moBepxuoctu CouHiia, B
[EHTPE HAIlel IJIAHETHI, OJIHAKO, HE IIA3MEHHBIH ra3, KaK Ha IOBEPXHOCTH
Comaila, a KpUCTAJUINYIECKOe TBEPIOE sIpo. BHyTpeHHee sipo OKPYKEeHO
BHEIIIHUM SIPOM — 9TO y2Ke KUJKOE sJIPO IPUMEPHO TaKOrO YKe XHUMUJe-
ckoro cocraBa. Ouo npoctupaercst 10 riayoun 2900 KM ¥ MMeeT IJIOTHOCTD
okosio 10 r/cM3, Mo TaBaeHneM 0KOJIo 2 MUJLIHOHOB aTMocdep u TeMIepa-
Typoit okosio 5000 rpasycos.

Broi ckaxkere: BCE, KOHEYHO, XOPONIO — a KaK K€ HAILIA 3Ty TPAHUILY
MeXK]1y TBEPABIM U KujkuM sigipom? Hukro ke Ha 31 6000 KM Briyob He
KoraJi. BoT Kak pa3 1o pacipoCTPaHeHUIO CeHCMIUYECKUX BOJIH CTAJIO YETKO
MTOHSATHO, 9TO Ha rrybmHe 5120 KM mpoxoauT Gha30BbIl MEPEXO/T: TOUTH OTHO
U TO K€ BEIECTBO HUKE HAXOJUTCH B KPUCTAJUIMIECKOM COCTOSTHUU — TBED-
Jioe sipo 3eMJid, a BbIle — B PACINIABJIEHHOM — 3TO, COOTBETCTBEHHO,
JKUJIKOE BHEIITHEE sI/TPO 3eMJIH.

Hy ¢ 3emiéit boJtee-MeHee OHITHO — OHA XOTh y HAC IO HOraMu. 1To
MOYXKHO CKa3aTh MPO ApyTue IiaHeTsl. Konx, Kak s cka3aj, 09eHb MHOTO.
B cymmocTr, Tompko fyist JIyHBI MBI OTYACTH MOXKEM TPUMEHSTH CeiicMmde-
ckoe 3ouupoBanue. [loromyuro na JlyHe B paMkax mporpaMMbl « ATIoJITOH»
OBLJIO TIOCTABJIEHO HECKOJIHLKO ceficMorpadoB — B Pa3HBIX TOYKAX JIyHBI.
A, coorBercTBeHHO, Ha JIyHY majaju u pasHbie OJOKH KOCMUYECKUX Alllla-
paTOB, W MPOUCXONAT PEJIKHe yaaphbl MereopuToB. ILmoc K aTomy Ha JlyHe
3a(OUKCUPOBAHBI JIETKUE TaKUE CEHCMUYIECKHUE <«IIOPOXU» HE OYEHBb IMOHST-
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HOI NPUPOIBI — IO-BUJMMOMY, BHYTPEHHErO INPOMCXOXKIeHus. Ho BaxkHO
TO, 9TO IOCKOJIbKY ceiicMorpadoB MaJio, jist JIyHbI ceficMudecknii MeTO,
He SBJISeTCs onpeessomuM. Tem OoJtee OH He MOXKET pabOTaTh JJIs APYTUX
IUIAHET, HA [IOBEPXHOCTH KOTOPBIX MBI IIOKA €II€ CeHCMOCTAHIUI He IoCTa-
BUJIH.

1 3mech paboratoT B MEPBYIO OYepeib MOJEJbHBIE IOCTpOeHHsl. MbI
3HAEM W3 HAIUX JIADOPATOPHBIX ONBITOB, KAK PAa3HBIE BEIECTBA BEJIYT
cebs IO/ PA3HBIMU JIABJIECHUSMEU U TeMiepaTypamu. Hameemcst, 910 3HAEM.
W, coorBeTCTBEHHO, CTPOMM T€ WJIN WHBIE COTJIACOBAHHBIE MOJEJINA O TOM,
9TO 2Ke HAXOIUTCS BHYTPH JIPYTHUX ILJIAHET.

HeMmHOXKO MBI MOKEM T'OBOPHUTH O I'DaBUMETPHH KOPBI iaHeT. IToro-
MYYTO y HAaC B OOIIEM-TO YK€ MHOI'ME ILJIAHEThI ODJIETAHBI KOCMHYECKUMU
anmapaTaMy, KOTOPbIe MPOBOJIUIN JOCTATOYHO TOYHOE U3MEPEHHe OpOuT
nemkenns. CkaxkeM, Ha JIyHe 1O OTKJIOHEHHSM OT PACUYETHBIX 3HAYCHUI
ObLIM OOHADPY2KEHBI TAaK HA3BIBAEMBIE «MACKOHBI», TO €CTh KOHIIEHTPAIIUN
MacC B IIOBEPXHOCTHBIX CJIOSX, KOTOPBIE, IO-BHAUMOMY, OTIMYAIOTCH JPY-
UM XUMHUYECKAM COCTABOM. 10 €CTh OISITh-TaKW 3TO KOCBEHHBIH METOH, —
1 OH TOXKe paboTaer.

W emé onmu — onsATh-TaK®, BCIIOMOTATEBHBIN METO, — 9TO COOCTBEHHBIE
IBUKeHUA. Mbl OIATH-TAKKM 3HAEM, KaK IJIAHETHI JIBUXKYTCs, KAK OHU Bpa-
matorcst. OT9acTy y>Ke MOXKEM O HEKOTOPBIX U3 HUX TOBOPHUTH — 10 KpaitHeit
Mepe Il IIAHET W CIIyTHUKOB OOJIBIIMX ILIAaHET 3eMHOil rpymmnbl CojHed-
HOI CHCTEMBI — €CTh JIN y HUX BapPUAIUU OCH BPAIEHUS U, COOTBETCTBEHHO,
KaKMe-TO CJIOBA TOBOPUTH 00 MX BHYTPEHHEM CTPOEHUH.

2Kunkoe sapo CyIIecTByeT, MMO-BUIAMOMY, yV JBYX ILUIAHET 3€MHOMI
rpymnnsl — 310 'y Benepst n y Mepkypusi. B orHOmennn mjianer 3eMHOMN
rpymubl (Mepkypuit, Benepa, 3emussi, Mape u JlyHa) Habmomaercst ouH
odenb nHTepecHbI 3 derT. OT Mepkypust 10 Mapca cyiecTBeHHO mmagaer
JIOJISI METAJIIMIECKOro sipa. 1o ecth, rpybo roBopsi, Mepkypuit — 3o 6u-
xkadmmas K CoJHITy IJIaHeTa — MOYTH IEJIMKOM COCTOUT U3 METAJIIMIECKOTO
fA/ipa, OKPY2KEHHOTO TOHKOW MaHTHeil. B ManTum, Kak mpaBuiio, HaXOIATCI
CUJINKATHBIE ITOPOJBI — 3TO AHAJIOr Hameil 3eMHOI MaHTHH. 1o ecTh s7po
Yy HEro CyIeCTBEHHO HOJIbINe, YeM MaHTHUS.

Y 3emsn, KakK s TOBOPUJI — CpeJIHEEe MPUMEPHO COOTHOIeHue. Zapo 1o
rryounast 2900 kM, Boitie — ManTus. 1 y Mapca mertasinaeckoe siipo coBeeM
Majenbkoe. Y JIyHbI MeTa/ImIecKoro siipa HET BOOOIIE.

Nrak, nmeercss HEKOTOpas TEHJEHINS, KOTOPasl, IO-BUIMMOMY, MOXKET
OOBSICHATHCS CJIEAYIOMUM 00pa3oM. Y To IJIaHeTHI IO Mepe CBOEro y/1ajleHus
or ComHIla HE TOJILKO Ha dTAIe CBOEro (POPMHUPOBAHUS HOJIYUaTH PA3HYIO
JIO3Y TSKEJBIX METAJLINIECKUX IJIEMEHTOB, HO U B IIPOIIECCE CBOEH ajIbHell-
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el YKU3HU OHM TSKEI0e OCAXKJIAJIN K IEHTPY, JIEFKOE BCIIBIBAJIO BBEDX.
W Bor 3Ta s6rkast cocraBidoNas TaK WX HHAYe JUOO 3a CUYET MPIMOro
BO3JIEHCTBUS COJTHETHOTO BETPA WJIU COJTHEYHOTO U3JIYUCHUS UCIAPSIach U
YHOCHUJIACH TIPOUb. JIu6O myTéM yIapHbIX BO3EHCTBUIT aCTEPOUIOB U METEO0-
PUTOB TPOUCXOIUT COPOC BHEITHEH JacTu BerecTBa. V yem OJimKe mIaHeTa
pacrosioykena K COJIHITY, TeM MHTEHCHBHEE HPOUCXOIUT «CMBIBAHUE» ITHUX
JIETKUX 3JIEMEeHTOB ¢ mnoBepxHocTu. [losromy y MepKypusi npuHIUNIIAIEHO
0oJIbIIIe METAJIMIECKOe sipo, a y Mapca, Ha060pOT, SAPO METATHIECKOe
MaJIEHbKOE, 3aTO MOIHAS KOPa.

Heckosbko ¢cji0B 0 mIaHeTax-ruranTaxX, KOTOpble IMPUHITAIUHAILHO OTJIH-
qafoTcs cBoUM coctaBoM. IIpumepno no imaun mexk iy Tlosicom acreponioB u
FOnuTepoM npoxoanuT ycIoBHAs IpaHuUIia, rje jeiicrue usinydenns CosHIa
ocytabeBaeT HACTOIBKO, YTO BOJA TIEPEXOIUT U3 ra3000PA3HOTO WIIH YKUIKOTO
cocrostHus B JiE. B kocMumueckoM mpocTpaHcTBe Ha yaasjenun ot CosHIa
HaunHas ot FOmmrepa MOTryT CyIecTBOBATH KPUCTAJUIBI JIbJIa B KOCMOCE.
Yyrb masbiire, npuMepHo 3a HenTyHOM, BO3MOYKHA KOHJEHCAIIUSI METaHA
(CHy) B TBEPIYIO asy.

CoOTBETCTBEHHO, C IUIAHET 3€MHON I'PYIIbI TaK WM MHAYE OIPOMHOE
KOJIMYECTBO BCEX JIETYUIUX COEIUHEHWI — BOJA U Jierde — OBLIO MCIAPEHO
u yHeceHO Ha nepudepuio cosHeIHbIM BeTpoM. OCTaanch TOJBKO BOT STH
KaMEHHbBIE CHADYKHM U JKeJIe3Hble BHYTPH CEDJIEBUHKN. A Ha ILTaHeTax-
TUTAHTaX POUCXOMIIT 00paTHbIil porecc. OHM He TOJIBLKO HAOPaJIU BOJIOPO/T
U TeJsInif, & TAKXKe BOJLY, METAH U BCE OCTAJIbHOE JIETyYUee, HO M COXPAHUIN UX
3a CIET CBOEH DOJIBINION IPABUTAIIMU. DTU BEIIECTBA HE MEPENLIN B ra30BYIO
dasy u He yHECTUCH COTHETHBIM BETPOM. BoJiee TOro, CIo/ia HACHIAIOCH BCE
TO, 9TO U3 MEHTPAJIBHBIX 00JIACTEIl COJHETHBIM BETPOM «BBIIPEHAJIOCH, KaK
OyIIb/103€POM ».

Y NJIaHeT-TUTaHTOB OCHOBHON XMMWYECKHH COCTaB — HAOJIOMAEMBI,
€CTECTBEHHO, Ha ITOBEPXHOCTU — 3TO BOJIOPOJ U resuil. 11 on ovyens 6/1130K K
XUMIYIeCKOMY cocTaBy camoro CostHiia. A BOT ec/ii Mbl OISTh-TAKU HATHEM
CIIyCKAThCSI BHYTPh, TO TaM MBI HAflJIEM MHOIO MHTEPECHBIX Bereil. Bo-mep-
BBIX, OIPOMHBIE ITApbI C Maccoil mopsijika Maccel FOmmrepa, cocrosiiue u3
BOJIOPOJIA U TeJINsl, €CTECTBEHHO, HE MOTYT ObITH OJIHOPOJIHBIMH — OHU JIJIst
9TOoro cjaunikoM Oosibmue. [lo Tem ke 0OOIUM NpUHOMIIAM, O KOTOPBIX s
TOBOPHWJI BHAYaJe, B IEHTPE y HUX OyJEeT BEIEeCTBO 0OJiee KOHIIEHTPUPO-
BaHHOEe U Gojiee ropsdee. 3a CYET MOBBIMIEHUs JABJEHUs, HAIPUMED, HA
FOnurepe Ha rirybune 25 THICSY KHJIOMETDPOB MPOUCXOJUT HEPEXOJ BOJO-
po/ia n3 ra3006pa3noit has3bl B METAJIMIECKYIO, BOSHUKAET METAJLINIECKUN
BOZOPO/I. B 00BIYHBIX yC/IOBUSX BOAOPO — ra3. Ho npu Takux jmaBieHusx,
KOTOpBIE jtocTuraiorcs Ha FOmurepe Ha ray6une 25 ThICSY KUJIOMETPOB, 9TOT
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ra3 CIaBJIMBAETCS JIO CTOJIb IIJIOTHOI'O COCTOSIHUSI, YTO OH IIPEBPAIIAETCS B
MEeTAJIJINIECKYIO0 CTPYKTYPY W BO3ZHUKAET METAJLIMIECKUN BOIOPOL.

A eciu mbl TOHAEM emé TyOGXKe, TO B NEHTPE IJIAHET-TUTAHTOB MBI
HaIEM Takue yKe KaMEHHDBIE U YKeJIE3HbIE CEPAIEBUHBI, KOTOPDIE SABJISIOTCSH
HEKOTOPBIMH aHAJIOTAMU ILUTaHeT 3eMHOI rpymibl. CKopee Bcero, y HUX TOXKe
eCTh U KaMeHHCTble MAHTUHU, U KeJIe3Hble siiapa. 1[oToMydYTO B KOHIIE KOH-
IIOB CBOIO TIOPITUIO KeJjie3a, HUKe/Isl 1 KPEMHUs OHU TOXKe moJtydniin. [Ipyroe
zesto, aro Macchl FOmmrepa n 3emun He conoctaBuMbl. U ¢ 3emiin BcE siérkoe
CIYJ10, OCTAJIOCH TOJBKO TSIXKEJIOe.

3a cuér Toro, uro FOumrep nMeer ruranTCKyio Maccy, pacIéTHoe 3Hade-
HUE TeMIIEPATYPBI B IIEHTPE €ro sipa cocTapsger yke 30 ThICAY IPaJLyCcoB.
Hanowmuro, B 3emite y Hac 6610 6 Thicsad. To ecTh 1eM Gouibliie Macca HabU-
paemoro sapa HeOeCHOrO Tejia, TeM TeMIepaTypa B IEHTPE CTAHOBUTCS BCE
BBIIIIE, BBIIIE U BBIIIIE.

A y npyrux 3BE311 HallJIeHBI TJIAHETHI, KOTOPBIE HA3BIBAIOTCS TOPTIUMU
FOuurepamu.

JIBa cioBa BOOOINE O IIaHETAX JPYTUX IJIAHETHBIX CUCTEM — KpOMeE
nameit Costreunoit. Bor coBcem HeaBHO ObLIM TEpBBbIE JIBa COOOIEHUS O
TOM, 9TO mepBble JBe miaHeTbl u3 300 ¢ JUITHIM OTKPBITHIX Y2KE y/IaJI0Ch
VBUJIETH HEITOCPEJICTBEHHO, TO €CTh HAOJIIOMATh B Bujie n3obpaskenusi. O 1HO
n300pazkeHne OBLIO TOMYIeHO KOCMHYIECKUM TeJecKormoM Xabbsa, apyroe
nzobpakeHue ObLIO IOJIyYeHO CUCTEMOI 8-MEeTPOBBIX TEJIECKOIIOB Ha, 3eMJIe.
9T0, KOHEYHO, PEKOPIHOE JIOCTIKEHNE, U 1 pajd, 94ro B 2008 KajeHmapHOM
TOJly 9TH OTKPBITUs cocTosiiuch. OHU, B IPUHITAIE, JABHO YK€ OXKUIAJIUCH
1, KaK BbI IOHUMAETEe, BCE OYEHD XOTEJU IIOCMOTPETh HA ITU APYTHUE ILIa-
HeTsl. Bot, mocMoTpesin, HaKOHEIT.

Ho Ha0 noHrMaTh, 9TO B OCHOBHOM ILIAHETHI B JPYyI'MX CHCTEMax OOHa-
PYKHUBAIOTCsI KOCBEHHBIMU METOJAaMHU — TaK ObLIO OTKPBITO yKe 0oJiee
300 mwraneT. Bo-tiepBbIX, ¥ 1MEHTPAJBHOI 3BE3/bI HADIIOMAIOTCS KOJeOaHMs
B €€ JIyIeBO#l CKOPOCTH — U3-3a TOT'O, YTO OJIU3KO PACIIOIOKEHHDIE TIJIAHETHI
€€ HEMHOXKKO <«PaCKadMBaiOT» 3a CUET CBOEr0 OPOUTAIBHOTO JIBUYKEHUS.
D10 BHOJIHE HabJIOIaeMble U U3MepsieMble 3 deKTh. BTopoit MeTom — 310
zarMenus. Korja riaHeTa MPOXOIUT IEpes] 3Be3JI0i, IepeKphiBaeT JacThb
€€ CBETOBOIO TMOTOKA. JTO, ECTECTBEHHO, TaM XKaJIKue j101u nporenTa. Ho,
TeM He MeHee, 9TO TOXKe IDDEKT HAOIIOTAEMBIN.

3a cuér srux nByx addexkro — doromerpudeckuii 3bdEKT U CleK-
TPaJIbHBIA aHAIN3 cKopocTeil 38631, 300 naner Bcé-Taku OTKpbLIN. Ecte-
CTBEHHO YTO OTKPBIBAJIMCH B OCHOBHOM ILJIAHETHI, KOTOPbIE K POJIHBIM, POIH-
TEJICKUM 3BE3/1aM MaKCUMaJbHO Om3ku. [louemy OHEM HA3BIBAIOTCS TOpPS-
anvu FOnmrepamu? Bo-mepBrix, OHE OYeHb MaccuBHBIE. TUIHYIHOE 3HAYCHIE
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Maccel y HuX — or eaunwmil ;10 10 macc FOmmrepa. 910 3aBe10MO ILIaHETHI-
PUTAHTBI. A BO-BTOPBIX, Haml HOmuTep HaXOAUTCs HA PACCTOSTHUU 5 acTpo-
Homuueckux eaunui, or CosHi@a (acTpOHOMUYECKAs €JIUHUIA — ITO Pac-
crosaue Cosmne-3emns’!). A st IOnureps!, KOTOpbIe PACKAYUBAIOT POJI-
HbIE 3BE3/IbI TyBCTBUTEIBHBIM JIJISI HAC 00Pa30M, HAXOJSATCS HA PACCTOSHUAN
HHOT/IA JaKe MEHbIIe, 9eM OJIHA aCTPOHOMUYECKas eauHuIa. 10 ecTh oHu
JIETAIOT TaM Te-To B paiione Mepkypust win Benepsl. EcrecTBenno, uTo
TaK/e IJIAHETHI, HAXOJSICh CTOJIb OJU3KO OT POJUTETHLCKON 3BE3JIbI, ecTe-
CTBEHHO, CHJILHO HAIPEBAIOTCA. [109TOMY OHU MOy IUJIM HA3ZBAHUE MOPSINX
FOmurepoB. Mbl MO2KeM CKa3aTh TaK: BHYTPU TOPSIUX IOMUTEPOB IIPUMEPHO
Ta JKe CTPYKTYpa J0JKHa ObITh, 94To 1 B HamreM FOmurepe. Ho nenrpaiabaast
TeMmIeparypa emg Oymer Bbimie. 1o ecTb OHa OyIeT JOCTUTATh yKe Te-TO,
HABEPHOE, COTEH THICAY TPAJIYCOB.

W BoT TyT MBI HAYMHAEM MEPEXOJUTH K BOIPOCY O TOM, UTO IKe
HAXOJUTCs BHYTPHU 3BE3A. [ToTOMYydTO €M NPUHIUIHATIBLHO OTIHIACTCS
3Be3/1a OT IJIaHeThI-ruranTa? Begs B Ipupo/ie HeT HUKAKON TAKON TPAHUIIBL:
«TBI OyJIEIIb IJIAHETOH, ThI Oy/IeIb 3Be3101». Y Hac Macca HabpaHHOIrO Teja
HEIPEPBIBHLIM 00pa3oM MeHsieTcsl. Mbl MOXKeM HalTH [P JKeJIaHuH JI000e
3HAYEHUe JJId Macchl Tejia. M BOT o Mepe TOro, Kak Macca Tejia BO3pacTaeT
BCE GoJibile U GOJIbIIe, U HAYMHAET IPUOJIMKATLCA K, cKaxkeM, 1/10 dacru
maccel CoJTHITA, TPOUMCXOJUT TPUHIUIHAIBHBIN mepexon. Temmeparypa B
IEHTPE TAKOTO OBIBIIEro IJIAHETHOI'O TEJa B IIPOIECCE €ro POCTa IO Bpe-
MEHU BCE BpeMs TOBbIIIaeTcs. U B OJ[MH IPEKPACHBI MOMEHT TeMIIepaTypa
MOKET JIOCTUTHYTh HECKOJbKUX COTEH THICSY TPAJLYCOB UJIU, MOXKET ObITh,
MUJTHOHOB TpajiycoB. Torma y»Ke, XOTs W ¢ MaJjiofi MHTEHCHBHOCTHIO, HO
yKe HAJYHyTCs TepMOsiJIepHbIe peakiuu. Bor Korja B IEHTpe cylepmac-
CHBHOM TUUTaHEeTHI (MJIM POTO3BE3/bI — KakK YrOJHO MOYKHO HA3bIBATH 3TO
[IEPEXOJIHOE COCTOSIHHE) HAYMHAIOT MJTH TEPMOsiIepHble DeakIuu — Iepe-
XOJI, BOJIOPOJIA B I'eJIWii U BBIJEJIEHIE BOT 3TOrO JIEMEHTa SHEPIeTHKH — BOT
TYT TO MBI MOXKEM TOBOPHUTbH, YTO MPOU3OIIES] HEKOTOPbIH (ha30BbIil Tiepe-
XOJI, ITO TEJIO TPEOJIOJIESI0 KPUTHIECKYIO MACCY, TPEOJIONIEI0 KPUTHIECKYTO
TEMIIEPATyPY B IEHTPE cebdsl U TEPEILIo B CTa o 3Be3/bl. COOTBETCTBEHHO,
OHA HAI'PEBAETCsl HE TOJIBKO 38 CYET IPABUTAIMOHHOIO CXKATHS — TOI'O, ITO
paboTalio paHbIle, HO ¥ BKJIIOYUJIO CBOI BHYTPEHHUI UCTOYHUK SHEPIUU —
TEPMOSIZIEPHYIO peakiyio. I mabine oHO 6y1eT KUTh U IBOJIOIHOHIPOBATE
KaK 3Be3/a.

11149597870,610 KM; B TOYHOCTH, ACTPOHOMHUYECKAS €MHUIA PABHA PAJIUYCy KPyTrOBOH
opburer Bokpyr CosHila, mepuon oOpalleHusl IO KOTOPOU, IpU IPEHEOPEXKEHUU BCEMU
testamu CostHevuHo# cucreMbl KpoMme CoutHia, GbI ObI TOYHO paBeH HNEPHOLY OOpalleHusT
Bemtn.
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3aganue 2

Kaxue nebecrvie 066EKMbBL MOHCHO UCTOABIOBAMND 6 KAUECTNGE IMAAOHHVIT
yacoe? Kaxue Heavads u novemy?

BosbimaeTBo smosieii ceiiyac dacamu MoJIb3yeTcsl IPAKTUIeCKU (HOCHT
Ha PyKe UM B KApMAaHe), 4T00bl HUKY/Ia He ONA3/bIBaTh, 1 YTO TAKOE BPEMsl
U KaK UM II0JIb30BaThCsl — 3HAET (UJIM JyMaeT, 4To 3Haer). B pasHble ucro-
PUYECKHUE MIOXHU Y UeJOBEUECTBA CYNECTBOBAIN PA3HBIE CUCTEMBI CUETa Bpe-
MEHU ¥ Pa3Hble PEajIu3alluu TOrO, KAK BPEMs OIPEIEIATh (M3MEpPATDH) U KaK
UM TIOJTb30BaThCs. [Ipmyém Beera m3Mepenne BpeMeH! IPUBSI3aHO — XOTUM
MBI TOTO WJIM HE XOTUM — K O00bE€KTaM HEeOECHBIM, BHE3EMHBIM.

OTMernM, BO-TIEPBBIX, UTO ITATOHHBIE YACHl — ITO T€, TI0 KOTOPHIM MBI
CBOMU ITOBCEHEBHBIE Yachl cBepsieM. IloToMy 4TO Te 4achl, KOTOPbIE MbI OJEJIH
Ha PYKY (OHH YK€ MOTYT CJIOMATbCs ), HAJI0 ¢ YeM-TO CpaBHUBATh. Kakue xe
HebeCHbIE OOBEKTHI SIBJISINCH PAHBINE U SIBJISIFOTCSI TEIEPb «3TaJOHHBIMU
qacaMu» JJIs BCEX HAIMX 9aCOB, BIUIOTH 0 TE€X, KOTOPBIE ¥ KaXKIOTO IOCTO-
SHHO HaXOIATCs 1pu cebe?

Creyer Ha3BaTh JiBa CBOWCTBA UCIIOIH3YEMbBIX (PU3MIECKUX OOBEKTOB,
KOTOpBIE BCerjya JiesKaT B OCHOBe M3MepeHus BpeMeHu. llepsoe — dusnye-
CKHUIl TIPOTECC JIOJIPKEH MMETh PaBHOMEDPHBIN XapaKTep, TO €CTh IJIABHBIMA
dusndeckuit mapaMeTp TAKOrO IPOIECCca TOJIZKEH M3MEHSThCS Ha PABHBIE
BEJIMYMHBI B 3aBUCHMOCTH OT PABHBIX MHTEPBAJIOB Bpemenu. U BTOpOe —
B 9TOM IIPOIECCE JOJIKHBI OBITH JOCTATOYHO YETKUE IIEPUONIECKHE U3Me-
HEHUsI WJIN OCODEHHOCTU, TO €CTh TAKWe PellepHBbIe TOYKU, KOTOPbie Oy IyT
HO3BOJISATH MHTEPBAJIbI BPEMEHH OTCUUTHIBATHL (<«Pa3, JBa, TPHU, UYETHIPE,
OATh. .. » ). BOT 9Tu uHTEpBaJIbl (IIEPUOZBI) MBI OYJEM MOACIYUTHIBATL TEM
WJIA UHBIM CII0COO0M 1 (DOPMUPOBATDH 3aTE€M U3 HUX CBOIO KAy BPEMEHH.

Cpa3sy ormeruMm OOIUY W TMPABUILHBIN OTBET BCEX TeX, KTO HA ITOT
BOIIPOC IIHICAJI, YTO HEJIb3s HCIIOJIb30BATh Te HeDeCHble O0bEKTHI, KOTOPhIE
SIBJISTEOTCSI HENIEPUOANIECKUME U He 00J1aIaf0T IIOCTOSTHHBIMU TTapaMeTPAMEI
CBOEr0 JIBUKEHWSI, HAIPUMEpP, HelepuojndecKue KOMeThl W T. 1. Hcre-
CTBEHHO, YTO B IEJSIX CIETA BPEMEHN OHU HUKOLA M HE WCIIOJb30BAJINCH.

C caMbIX JIpEBHUX BPEMEH B KA4€CTBE CAMOIO IIEPBOTO STAJOHHOTO 00b-
€KTa HCII0JIb30BaJIOCh, ecTecTBeHHO, COJIHIIE — MIPOCTO MOTOMY, UTO JIIO/IU
U3HAYAJIBHO BEJIM JHEBHON o0pa3 »KusHU (ceffuac y pasHBIX Jrofedl 1o
ObIBaeT 110-Pa3HOMY, HO 00BIYHO 3T0 Tak). CosHile — caMblii ApKuil 00bEKT
Ha HameM HeGe. Mcropudaecku (u reHeTudecku) Bee Mbl BXOAUM B 6uocdepy
Semitn, U BMecCTe ¢ Hell, KaK BCe HOpMaJjIbHbIe THEBHBIE YKUBOTHBIE, TIPOCHI-
[1aeMcsi C PACCBETOM, JIEHCTBYEM JIHEM, M, COOTBETCTBEHHO, OJIMKE K BEYEPY
CTPEMUMCSI YCIIOKOUTBCSI TIe-HUOYIb JI0 cjieayomiero yrpa. [loaTomy ocHoBa
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u 6uocepnl 3eMJIu 1 BCell 9eI0BEUECKOl aKTUBHOCTH — 3TO, €CTECTBEHHO,
UKJ <«yTPO—IeHb—Bedep» (GOJBIIMHCTBO KUBOTHBIX U PACTEHUN YKUBYT
IPOCTO 110 CBETOBOMY JHIO). OJHAKO TOYHOCTH TAKOIO ITAJOHHOIO M3MEpe-
HUsl, €CTECTBEHHO, OY€Hb HU3Kasi — MAKCHMyM OJWH-IBa 4daca. K Tomy ke
OOJIBIIINHCTBO JIIOJIENl KUBET B 30HE CPEJIHUX IMUPOT, IJie MPOJOJIKUTEb-
HOCTH CBETOBOIO JIHSI CUJILHO 3aBHUCHUT OT ce30Ha roja. Ecim ObI MbI ceffyac
HAXO/IMJIUCh B TPOIMKAX — ITO OBLIO ObI HE TAK AKTYaJbHO — IOCKOJIBKY
TaM JIJIMHA CBETOBOTO JIHSI JIJIS BCEX CE30HOB IMPAKTUYECKH MTOCTOSHHA.

Kak ke mcnonszoBars Cosmie s u3mepenus Bpemenu?! B JIpeBnem
Erunre emé 3500 Jjier Hazaj cTajad CTaBUTh TaK Ha3bIBaeMbleé I'HOMOHBI.
T'HOMOH — 3TO JIOCTATOYHO TOHKWI BEPTUKAJIBHBIN 00BEKT (B IIpOCTEAIIEM
cilydae — IIeCT), KOTOPbIHA Gpocaer Ha IIOBEPXHOCTD 3eMJH C(HOPMHUPOBaH-
HyI0 (DOBHYIO) COJIHEYHYIO TeHb, KOTOpagd 3a cuér nsukenus CoJHIa 10
Heby JBUKeTC MO 3emje. BOKpyr rHOMOHa MOXKHO CJI€JIATh POBHYIO ILIO-
MAJKY, HAJJIEXKAIUM 00pa30oM €€ pa3MeTuTh, U OTMeYaTh JJINHY TeHH U
HalpaBJIeHUe, Kya I0Ka3bIBaeT TeHb. lloryyatoTces mpocreiinme COTHETHbIE
Jachl, 00Pa30BaHHbIE U3 BEPTUKAJIBLHO CTOSIINETO THOMOHA W JIBUXKYIIeHCs
COJIHCYHON TEHU.

B peuem Erumnre 3t rHOMOHBI 9acTO OBLIN 0DOPMIIEHBI B BHJIE YKPa-
HIEHHBIX OPHAMEHTAMH KAMEHHBIX OGEJIMCKOB (M3 IIeCYAHUKA), HECKOJILKO
00pa3I0B KOTOPBIX Ceffyac MOXKHO YBHUJETh B CTOJIMIAX PsI/Ia €BPOIEHCKIX
rocynapers (Hanpumep, B Pume u Jlonmone). VX MakcuMmasibHasi BBICOTA
MOIJIa, IOCTUTATh 24 METPOB. DTO, KOHEYHO, COBMEIIEHNE PEJIUTUO3HO-KYJTb-
TOBBIX IIeJIeil, KOTOPbIE Ha 3TH ODEJIMCKUA BO3JIATAJINCh, U YUCTO ITPAKTH-
geckuxX. Ho BaKHBII CMBICJ COCTOUT B TOM, 9TO TOYHOCTH TAKOTO IIOI-
xofa K u3Mepernio Bpemenn 110 COJIHILYy y2Ke CyIIeCTBEHHO BBIIIE, Y€M ITPO-
CTO YacTh €BeTOBOTO JHsI. C IOMOIIBI0 T’HOMOHA M3 TMTAHTCKOTO ODEJIMCKA
MOKHO OIIPEJE/IATh BpeMsl YK€ ¢ TOYHOCTBIO 10 joJeil daca. (3aech umeer
CMBICJT HAIIOMHUTH, 910 B JIpeBHem Erunre Obuia mecsrepuyHasi CHCTEMA
cuéra — 10 YHUCIy HaJbleB Ha 00oux pykax. COOTBETCTBEHHO, JI€Hb OBLI
pazzenén Ha 10 THEBHBIX YacOB, HOUb ObLIa pa3/esiena Ha 10 HOYHBIX JacOB,
U emIé 10 OJHOMY 4Yacy J00aBJIsAJIOCh yTPOM U BEYEPOM Ha 3apI0 U CYMEPKH.
Uroro nonyaanocs 12 + 12 = 24 gaca B cyTKax. DTUM HEOOBIIHBIM JleJIe-
HUEM CYTOK MbI II0JIb3YEeMCs JI0 CUX IIOP. )

ITo mepe TOro, KaK 9€I0BEYECTBO XOTEJIO U3MEPSATH BPEMs BCE TOUHEE U
TouHee (& 9TO TAKOii HAIIl OCHOBOLOJIATAIONIMI IIPUHIUII — MbI BCEIJIa XOTUM
BCE Gouiblile U GoJIblie, TOYHEE, BCE JIydIlle U T. JI.) BCTaJ BOIPOC O HEPaB-
HOMEPHOCTU TeueHusi cBeToBoro Bpemenu. COJIHIIE MEHSIET CBOK BBICOTY
Ha HeOe, M B OJIMH M TOT K€ YaC BPEMEHU TeHb Oy/eT HEKOTOPBIM 00pa-
30M 3aBHCETH OT ce30Ha. Il Kpome TOro Hy>KHO OBIJIO 3HATH BPEMs HOUBIO.

160



Ijist 9TOrO erumnTsiHe M300pesin BOJSHBIE YaChl — TaK Ha3blBaeMas KJIeT-
cuzapa. ITO COCyl, OTKYy/a HMCTEKaeT IO KalejgbKaM BOIa, W OH CJIeJIaH
TaKUM 00pa30M, UTO MCTEUYEeHNEe BOJBI IIPOUCXOINT KBasupasHoMepHO. [Ipu-
MEPHO PABHOMEPHO MEHSETCs U yPOBEHb BOJIBI, JIJIsi KOTOPOTO OBLIN C/I€JIAHbBI
ormeTKH. COOTBETCTBEHHO, 9TO MO3BOJIUJIO CO3/aTh YaChl, KOTOpPbIe pabo-
TaJId ¥ MEPSJIA BpeMsl B TEMHOE BpeMsi CYTOK, KOT/a HET COJIHIIA Ha Hebe.
Haubosee coBepitieHHbIE BOJISTHBIE YACHI, Ce/IAHHBIE U3 KAMHS W JTATUPOBAH-
uble oK. 1500 1. 710 H. 3., Haiifgensl B paiione Kapnaka B Erunre. 1Ix Tounoctn
cocrasJisia 110 0,2 gaca za nepuos 10-12 gacos xoza (HOYHOrO 1EepuoOIa Bpe-
Menn). IToHdaTHO, 4TO TaKue 4achl MOI'YT paboTarb TOJIBKO TAKOW MHTEPBAJ
BPEMEHH, a IIOTOM MX HYKHO OIISITh 3all0JIHUTH BOJON U BHOBb 3allyCTHUTD,
OTMETHUB MOMEHT CTapTa y2Ke 1O COJIHILY. To ecTh KaxKJble CYTKHU JIOJIZKEH
OCYITECTBJISITHCS TIEPE3AIyCK TOU CHUCTEMBI.

ITouru ma 3000 ser mo3xke, 6aromapsi TOMY, UYTO B U JPEBHEM MUDE, U
B CpeJlHUE BEKa PAa3BUBAJUCH MATEMATHKA M MEXAHUKA, [TOSBUJINCH II€PBBIE
MexaHndeckne KoJiebaresbabie cucreMmbl. OHM HA3BIBAINCH «OUIISTHEI», U
MIPEJICTABJISIIN COOO KOPOMBICJIO C TPY3aMHM Ha KOHIAX, KOTOPOE MOYKET
[TOBOPAYMBATHLCS U3 OJHON CTOPOHBI B JAPYIyIO. 3a CUET 3yOUaThIX Iepe-
mad Ha 0DOMX KOHIIAX CBOErO IIyTH 9TOT KOJIEOATE/bHBI MEXaHU3M IOJIY-
9aeT TOJMOK B IIPOTUBOIIOJIOXKHYIO CTOPOHY JJIsi BO3BPATHOI'O IBUYKEHIIS.
Pabory OusHiia MOXKHO yIOJOOMTH TOMY, KaK €C/u, Hampumep, pokyc-
HUK-2KOHTJIEP OEepET JiBa alle/IbCUHA U HAYMHAET UMH IIPOCTO YKOHTJIMPOBATH
pykamu. IIporecc Takoro jiBmKeHusi Oy1eT KBa3UIEPUOIMIECKUA, JJINTEb-
HOCTB KaXKJIOrO [IEPUO/IA IBUKEHUS OyIeT 3aBUCETh OT ero aMiinTyiasl. Ho,
KOHEYHO, OJ1arofaps BO3MOXKHOCTSIM PEryJHPOBKU TIOBOPOTHOTO MEXAHU3MA
MO2KHO y2Ke CO3/IaTh IIKAJIy BPpEMEHHU 00Jiee TOYHYIO, YeM IIPOCTO OIpeiesie-
HUe JoJiel BpEMEHHU CBETOBOTO JiHs. JIydias TOYHOCTH CHUCTEM, OCHOBAH-
HBIX HA MPUHIUIE BO3BPATHOI'O JBHKEHUS, COCTABJISIA OKOJIO TOJIYYaca
HA CYTKH, U Ha OCHOBE TAKUX MEXAHWIECKUX CHCTEM OBLJIU CO3IAHBI IIep-
Bble OAaIlleHHBbIE YACHI, KOTOPbIE HAYAJIHN MOSBJISATHCS B FOPOJAX 3aIlaHON
Esponsr naunnas npumepno ¢ 1200 roma. B pasmbix crpanax oHE coxpa-
HIWINCh B PA3HOU CTEIEHM COXPAHHOCTH U (DYHKIIMOHAJIHHOCTH, HO TE€M He
MeHee ¢ 00pa3iaMu HEKOTOPBIX U3 HUX CefYac TOXKe MOXKHO O3HAKOMUTHCS.

Hakowerr, cireyroruit moaxo K mpobsieme coeprimi [asmieo lamteit B
1583 romy, Korja MpoaHAJIM3WPOBAJI JBUKEHNE MEXaHUIECKOT0 MasgTHUKA.
Ilo nerenme, KoTopasi, MO-BUAMMOMY, IIPABAONON00HA, [ammieit HaxoauIcs
Ha borocayKennu B cobope roposa IIuza. B [Iusamnckom cobope ecThb 1eblit
HabOD JIFOCTD, KAK TOBOPHUTCsI, TUIIOBOTO JM3aliHa (MX MM UX KOIMHA cefiaac
HOKA3BbIBAIOT TaM TYDPHUCTAM ), U BCE OHU UMEIOT OJMHAKOBYIO JJINHY TIOBECA.
B saBucuMocTu or JyHOBEHMIT BeTpa ITU JIIOCTPHI HEMHOT'O PACKAYNBAJINCH
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13 cTopoHbI B cTopony. IlockonpKy mx ObLI0 HeckoabKo, To ['asmmiteit obpa-
THJI BHUMAHWE, YTO IEPUOJ KAYaHUsl JIIOCTD HE 3aBUCUT OT aMILIATYIbI
KauaHUs KayKJI0 JIIOCTPHI. 1l0CTOSHCTBO mTeproia — 9TO IPUHITUITHAIbHBIN
BOIIPOC, ITOCKOJIbKY IIPEIIECTBYIOIINE MEXaHNIeCKUE CHCTEMbI, KOTOPBIE s
VIIOMHHAJI — OWJISHIIBI — UMEIOT IePHOoJ, KoaebaHmil, KOTOPhIi CHJILHO 3aBU-
CUT OT MX aMILIATY/Ibl. UeM IIpe aMILUINTYIa BO3BPATHBIX JBUKEHUN KOPO-
MBICJIA, TeM JOJIbIIIE OHM ITPOUCXOJST. lajumeil mo cOOCTBEHHOMY ITyJIbCY
(onsgTh-TaKM 10 JIEreH e, KOTOPasl CKOPEE BCEro IIPAB/IOIOA00HA) IPOBEPILII
EPHUOJIBI KoJiebanuii pasHbix JocTp. OKa3aa0ch, 9T0 OHU BCE OJIMHAKOBBHI.

Korma lammeit nagas uccaeoBaTh BOIPOC KostebaHuit 6oJree qeTaIbHo,
OH IPHUIIET K MOJEH UJIeAJHHOIO MaTeMaTUIeCKOI0 MasgTHUKA, KOTOPBI
COCTOUT U3 TOYEUHON Macchl M U IojiBeca ONpee/€HHON IjuHbl L, HeBe-
COMOTO U HEPACTSKUMOTrO. TaKKe CINTAETCsI, ITO HET COMPOTUBJICHUS BO3-
JIyXa, BHEIITHUX COTPSICEHUH U T. II., TO €CTh BBOAATCH BCe HEOOXOINMBIE UJIe-
anusanyu. 1 BOT Takoil MaTeMaTHYeCKWil MAasTHUK, SIBJSIFOIIUIACI HIeajIb-
HOHM MOJIEJIbI0O MAadATHHUKA (PU3NIECKOI0, OYJIET COBEPIIATH IEPHUOIUYIECKIE
KoJIeDaHUsl, TIepUO, KOTOPBIX B IEPBOM INPUOJINKEHUN HE OYJIeT 3aBUCETH
OT aMILIUTY/Ibl Kadauuii u Oymer pasBen 1 = 27n/g7l. (Eciu 6pith Gostee
TOYHBIM — YK€ JIJIs CTAPINUX KJIACCOB — IIEPUO/T KOJEOAHMUIT ITPOCTOTO MAST-
HUKa, KOHEYHO, 3aBUCUT OT ero aMIiuaTyAasl. Ho B maHHOM Citydae pedsb uaér
0 MaJIBIX yIJIaX, KOTJ@ aMILUIATY/a KOJeOaHWii MHOTO MeHbINle, YeM JJINHA
MasITHUKA. ).

Texamyeckass peajmzanus 3aBUCHUMOCTEH, KOTOpbie [aymieil BbISIBUI
JUIS MATEMATHYIECKOTO MAasSTHUKA, MPUHAMJIEKAT [FOHTeHCYy, KOTOPBIA B
1658 romy mpesIioKui 1mepBble MEXaHMIECKHNE Yachl HA OCHOBE KOJIEOAHUI
MasgTHUKA. DTO ObLI TPUHIAITHAJIBHBIN CKAIEK 110 TOTHOCTU CIETA BPEMEHH.
Ha rpanuniie 17-18 BeKOB TOYHOCTH YaCOB, OCHOBAHHBIX Ha mjesX lajuest
u MexaHu3Max [roiireHca, BO3pocja yKe IPUMEPHO 0 OJHOI MUHYTHI 32
cytku. To eCTh MasITHUKOBBIE YacChl — ITO YK€ MEXAHUIECKUE CHCTEMBI,
KOTOPBIE MOTJIU JJOCTATOYHO TOYHO [TOKA3BIBATH BAM BPEMSI B T€IEHUU BCETO
nusa. EnuncrBenHoe 3aTpyimneHne — WX HAJIO OBLIO BCE PABHO IIOBEPSTH
II0 UCTUHHOMY IOJIYJHIO — YTOOBI Yachl HE CJIUIIKOM YIILIM OT PEAJIHLHOIO
COJTHIIA.

1 BoT, KOTIa MEXaHUKA YAaCOBOTO JIeJ1a Pa3BUJIACH JIO JOCTATOYHO XOPO-
IIIETO COCTOSTHUS — $ HAIIOMHIO, ITO BCE 9THU YAaChl OBLIN CTAIIMOHAPHBIMM,
CTOSIN OHH, €CTECTBEHHO, HEIIOIBIUKHO B KOMHATAX, — OOHADPYKMJIACH OJTHA
OYeHb YIUBUTEJIbHAS BElllb. YIUBUTEIHHOE COCTOSJIO B TOM, YTO UCTHHHBIN
IIOJIZIeHb, TO €CTh TOT MOMEHT, Kora CoJIHIle IIPOXOIUT HaJ| TOYKOI ora B
CBOEM HAUBBICIIIEM ITOJIOYKEHNH, OKA3BbIBAJICS B PA3HBIE MECSIIBI TOJ[A PA3HBIM
o BpemeHu. Ha 31y Temy y mapmKCKux JacOBIIUKOB Jake ObLI CBOM JIeBU3,
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oH 3By4as npumepHo Tak: «CoJiHIle mokasbeiBaer Bpemsi oomanunBo!s. To
€CTh K TOMY BPEMEHH JIIOJU y2Ke MOHUMAJIHM, UTO MEXAHUIECKNEe JaChl UIyT
6ostee paBHOMEpPHO, deM maxke CouHiie 1o HeOy. DTO OBLIO OY€Hb CTPAHHO,
U TOJIBKO BIIOCJIEJICTBUY 3TOMY MOsIBUJIOCH O0bsicHeHne. OHO COCTOUT B TOM,
9TO K COKAJIEHUIO (& MOXKET OBITh — K CUACTBI0) OpbuTa 3eMJIn He CTPOTO
KpyroBasi, 8 HEMHOI'O 3JUIMIITHYeCKast. I[09TOMy B 3aBUCHMOCTH OT CE30HA,
B Kakoil dactu opburhl Mbl HaxomguMcs, CoJiHIEe Oyger [I0CTUraTh IMOJIY-
JIGHHOH JINHUM B pa3HOe BpeMsi. Pa3HuUIa 3TUX MOMEHTOB BPEMEHU JIOCTU-
raer 16 mMunyT (T. H. «ypaBHEHHE BDEMEHH», WU DA3HUI@A MEXKIY Cpejl-
HUM ¥ MCTUHHBIM COJIHEYHBIM BpemeneM). COOTBETCTBEHHO, TAKOW HMHTEp-
BaJl BpEMEHHN Ha CYyTOYHOM XOJle MEXaHWYEeCKHe Jachl yXKe HadaJd JIOBUTH
u crajo moHaTHO, 9ro CoJiHIe aBukeTcs 110 HeOy HepaBHOMepHO. HKcre-
CTBEHHO, ITOCJIe 3TOro oT peajbHOro COJIHIIA B KAYeCTBe ITAJTOHA BPEMEHU
IIPUIIIOCh OTKA3ATHCS, U HA ITOM SII0XA COJTHEIHBIX JACOB 3aKOHUIUJIACD.

Heckonbko c0B Hy2KHO ckazarh npo JIyHy — moTromy 4TOo OHA TOXKe
yIIOMHHAJIaCh B OTBeTaX. & TakKe MOXKHO HCIIOJIb30BaTh B Ka4deCTBE 3Ta-
JIOHHOI'O 4YacoBOro MexaHusma. Ho, K COXKaJjleHWo, elé B MeHbIIeil cre-
meru, yem Cosane. [Toromy uro Jlyma coBeprmaer coOCTBEHHBIE IBUKE-
HUsT OTHOCHUTEJIBHO 3BE3] JOCTATOYHO OBICTPO, KAXKIBI JeHb OHA CMeIla-
ercd Ha mebe mpUMepHO HA 13 TPajycoB, a 3a MECHI JeIaeT IOJHBIA 000-
pOT BOKPYT 3emuin, cMeHsisi Bce cBou Gasbl. M mosTomy m30 JHS B JI€Hb
BpeMsl eé BOCXOJla M BPeMsl 3aX0a JIJIsi OIIHOI'O U TOI'O Ke MecTa HabJIrje-
HUsI MEHSIETCS JIOBOJIBHO CYIIECTBEHHO. Be3 IpeaBapuTesbHbBIX MOJICIETOB
HEJIb3s1 CKa3aTh, Korma JlyHa B30iET, B KAKOM MecTe OHa, Oy/1eT HAXOIUTHCSH
1, COOTBETCTBEHHO, KAK-TO IO Hell OpreHTHpOoBaThCsi. Ha Heé mean3s mosia-
rarbcsad B Cu€Te BpeMeHH — ckopee Bcero JIyHa Bac Oyzer B 9TOM BOIpoce
CEPBE3HO TOJIBOJIMTD. ¥ JIPEBHUX PUMJISIH IIPO Hee, ONATh-TaK!, ObLIa MIOro-
Bopka «Luna fallax» (JIyna-obmanmuna). ExuHCTBEHHBI MOMEHT, KOrja
JlyHa ncmosb30BaIach B KAYECTBE U3MEPHUTE/IST BDEMEHHU — ITO CIET MECSIIEB
o JIyHe, min HaYAJI0 MecsdIa JIyHHOrO KasleHaapsi. [lo-rpedeckn 310 HA3BI-
BaeTCsl «HEOMEHUsI», TO €CTh MOSIBJIEHNE «HOBOI» JIyHBI. DTO MOMEHT, KOT/Ia
HabJTIOIAeTCsT HOBBIN, «MOJIO/ION» MeCsI] — MEPBBIA Bevuep, KOrJa OH MOYKET
HaOJIIOaThC. B KajeHIapHbIX CHUCTEMAaX, KOTOPBIE IMOJIb3YIOTCS JIyHHBIM
KaJIeHIApEM (IpeBHerpevYecKuil, JIpPeBHEPUMCKUN, eBPEfCKuil, MyCyIbMaH-
CKUIl U BOCTOYHBI JIyHHBIE KAJECHJIAPH), ITOT MOMEHT CUMTACTCI HAYAIOM
HOBOT'O JIYHHOTO MECSIA.

KcraTnu, 371ech ecth HEeKoTOpasi TOHKOCTE. Jlemo B Tom, uTo Jlyna, Kak
51 CKa3aJ1, IIOCTOSTHHO CcMelaeTcsi oTHocuTe ibHO CoJtHia. B MoMeHT HOBOJTY-
uust — JlyHa Obi1a Ha ofHOl uaun ¢ CoJTHIIEM, U MBI Ha HeOe e€ He BUJIEJIN.
ITorom ona maumuaer cmermarbest OT COJIHIIA BJIEBO, U B KAKOI-TO MOMEHT
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BO3HUKAET BO3MOXKHOCTH BHUIUMOCTH CAMOIO PAHHErO JIYHHOI'O MECSIa B
BHUJE CaMOIr'o TOHKOIro 006omovka. Bompoc — a Korma »Ke 9TO MpOH30MaeT?
Hroanc cocromt B TOM, UTO B pa3HBIX YaCTAX 3EMHOTO IMapa 9TO MOXKET
IpOM30iiTH B pa3uble AaThl. Kcim Bbl, HAIpUMED, HAXOAUTECH Te-HUOYIb B
BOCTOYHBIX CTpaHax, TaM JIyHa Oyrer BumgHa Osmxke K COJHILY, U U3-3a I1JIO-
XUX [TOTOJHBIX YCJIOBHII MOJIOJIOIO MECSIa B 9TOT BEYep MOXKHO HE yBUJIETH.
IIpoitnér meckosbko uacos, Cosnie u JlyHa BMeCTe ¢ HUM IIePEMECTSITCS Ha
3araj, U HabJII0IAaTe b, HAXOAACh HA HECKOJBKO 9acOB JIOJTOTHI 3alaHee,
y2Ke rie-HuOyIb B 3aIa/IHBIX CTPAHAX, 3aMETHUT, 9TO 38 CIET COOCTBEHHOTO
nsrkennst JIyusl orHOocuTe IbHO COJIHIIA YTOJT MEXK/Ly HUMHU HECKOJIBKO YBe-
JIMYIUTCS, ¥, €CJIU IOBE3ET C TIOr0/I0#, TO MOJIOJIO JIYHHBII MeCsII] y2Ke MOYKHO
Oyzer yBuaeThb. Ul mM03TOMY MOXKET IOJIyYUThCsl TaK, YTO B OIUH U TOT K€
JIeHb B OJIHOM MECTE€ 3€MHOTO Iapa HOBBIA JIyHHBI MECSI] eIé He HACTY-
I, & B IDYTOM — y2K€ HACTyInmwiI. lakoe «OueHue» IefICTBUTEILHO NMEET
MeCTO OBITh, 9TO — €CTeCTBEHHAsI HETOYHOCTD JII0O0T0 JIYHHOTO KaJIeHIapsi.
OOBIYMHO JIIOM TIPOCTO JIOTOBAPUBAIOTCS — KAKYI0 UMEHHO KAaJIeHJIAPHYIO
JIaTy CUMTATh HAYAJOM KaXKJIOrO JIyHHOI'O MECSIIA.

Korma k 18 Beky Jitou nossiin, 9aro JIyHa gBuzkercs 1mo HeOy Kak XOYerT,
a CotHIle JBM2KETCS HEPABHOMEDHO, — B CUYETE€ BPEMEHHM HACTAJIO BPEMs
BHOBb 3a/IaTbCS BOIIPOCOM: MOXKHO JIA B KA4eCTBE ITAJOHHBIX JJIs 9aCOB
UCTIOIBE30BATh BUIUMBIE 3BE3/bI7 « BHOBb» — OISTBL-TAKU IIOTOMY, 9TO TI€D-
BBIil OIBIT HUCIIOJIb30BAHUS 3BE3J JJIsi CYETA BPEMEHU OTHOCHUTCS TOXKE K
Hpesuemy Erunty npumepno 1500 jer mo marmte#t 3pwul. Erunrtane mpuity-
MaJju TaK HA3bIBaeMble HOYHBIE 3BE3/IHBIE YaChl — METOJ, KOTODBIA BIIO-
CJIEJICTBUM TIEPEIES U BO BCIO OCTAJIbHYIO HAOIOAATEIHFHYIO ACTPOHOMUIO —
MeTOo/] BU3NPOBaHUA 3BE3. /[Ba ueioBeKa pacoJiarajuch JUIOM JAPYT
K Jpyry Ha HeKoTopoM paccrosiun 1o juaun CeBep—IOr, omua — cepep-
Hee, — HaOJIONATENb, a JAPYToil cajmiics B Ka4eCTBE CTAIHOHAPHOIO 00b-
€KTa, OTHOCUTEIFHO KOTOPOrO HaOJIIOIAINCh 3BE3/IbI, TOYHO B JUHUU MEPU-
nuana (HEKOTOPbIE UCCJIEOBATEIN IPEJIIOJIATAIOT, YTO 3TO MOI ObIThH JIazKe
U He KUBOI YeJI0BEK, a MaHeKeH, JTHO0 IPOCTO CHUMBOJINYECKOE M300pazke-
HUE CHJSINEro vesiopeka). [Ipu 9ToM «HABIIONATENb> MOT BHJETh, KAK Ha
FOYKHOI YacTy HeOa BUIMMBbIE 3BE3JIBI IIEPEMEIAIOTCS OTHOCUTEILHO BTOPOIA
burypbl. ¥ erunTsH Jayke COXPAHUJINCh TaKWe PUCYHKH U TaOJIUIbI, e
HAIMCAHO, KaKasl 3Be3/1a KOTJAa U B KAKOI CEe30H HAXOIUTCH HaJ, TOJIOBOIA,
HaJl yXOM, HaJ IJIed0M (PUTYpPHI U T. . 1O €CTh MPON3BOAUIACH (DUKCAIINS
TOJTOYKEHUST TeX WJIM MHBIX BUJINMBIX 3BE3]T oTHOCHTENbHO jHnn CeBep—IOr
B pa3Hble MOMEHThI BPEMEHH.

B coBpemenHOM MUpe — eCcTeCTBEHHO, Ha, JPYTMX YPOBHSX TOYHOCTU U
B JPYro#l TEXHWYECKOW peaM3aluu — 3TO HA3BIBAETCS IPOXOXKIEHUEM
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3BE34 uepe3 mepuauaH. MepuuaHHbI KPYT U OJIYIEHHYIO TPYOy BIEp-
Bble U300pés napuxkckuii acrporom Ouie Pémep (cam on ObLI O HAIMOHAJIb-
HOCTH saTdanuaoM ) okoJo 1690 rozga. IlepBbie ero HAGIIIOIEHUS OTHOCUIIACH
K HEPaBHOMEDHOCTHU #ABJICHUH (3aTMEHMI U IPOXOXKEHUIT) B CHCTEME CILyT-
kOB FOmmrepa (Tak COBEPIIEHHO HEOXKUIAHHO ObLIa OOHAPYKEHA KOHEU-
Hag BEJUYUHA CKOPOCTH cBeTa). UToObl yOparh Takoro poga 3hdeKThl u
MOBBICUTB TOYHOCTB, OJjie PéMepy moTpeboBaioch HAOIIOAATE TPOXOXK IEHIE
3BE3] Yepe3 MepuraH ¢ TOYHOH 3aMeTKOil MoMeHTa BpemeHu. ljist aToro
OH B3sJ1 MOJ30PHYI0 TPYyOy, 3aKpenu €€ Ha TOPU3OHTAJIBHON OCH, U ITY
TpyDy PACIOIOKUJI B INIOCKOCTU MEPUIUAHA. 3aTEM CTAJ CMOTPETh, B KAKOM
MOMEHT BPEMEHM Ta WJIM WHas 3Be3Jia IepeceKaeT ILIOCKOCTb MePHIMaHa
(MexaHUYeCKHe MASTHUKOBBIE 9aChl CTOAIN PsigioM). Takoe UCHosIb3oBaHue
BUIMMBIX 3BE3]] CPa3y MO3BOJINJIO YBEJININTH TOYHOCTD IIOBEPKH BPEMEHU J0
1 MuHyTBHI B CyTKHU U yitTu OT 3 HEKTOB OPOUTHI 3eM/IN 1 HEPABHOMEPHOCTHU
nerxkennsa CosHIa.

Iloromy uTO JBHXKEHWE BHIMMBIX 3BE3], HAOJIO/IaEMOE B IIJIOCKOCTU
MepuInaHa, OIpPeesseTcsi TOJBKO 3(P@(EKTOM COOCTBEHHOTO BpalleHUs
Semun.

Baaromapss sToMy mpom3onLIo CiIemyoliee MOBBIIIEHNEe TOYHOCTU Bpe-
MeHH: B TedeHNU 18-19 BEeKOB MeXaHWYECKHE CHCTEMBI YacOB COBEPIIEH-
CTBOBAJINCh, TOYHOCTh MX BO3paCTajia, U K KOHIY 19 Beka maMmepsieMas C
MIOMOIIIBIO 3BE3]] KAK 9TAJ0Ha TOYHOCTb BpeMenu jocturia 1/10 cekyH bl

Ho zarem B urpy Berynumin yxke cienyrorue 3derrol. OKazaaocsh, 9To
BpaIrenne 3eMJin BOKPYT CBOEIl OCH TAKXKe sIBJISeTCsl HepaBHOMEPHBIM. Tak
YCTpOEHA 2KW3Hb — HUCCJEAys KaKOe-TO SBJEHUE, KaKOi-TO 3hdeKT, MbI
BCE BpeMs HapallliBaeM HAIly TOYHOCTb, aKKyPATHOCTb, IIPUMEHSIEM BCE
HOBBIE U HOBBIE TEXHOJIOTHH (KaK 9TO ceffuac Ha3bIBAETCsl) JJisl M3MEPEHUIH.
1 Ha KaxKI0M 0YepeHOM FTale OOHAPYKUBAEM, UTO CYIIECTBYIOT KAKAE-TO
HOBBIE (DUBUIECKUE SIBJIEHNUsI, KOTOPBIE BOT «BCILIBIBAIOTY 110 MEPE TOT0, KaK
TOYHOCTH HAIMUX U3MEPEHuil Bo3pacraeT. Korma TOYHOCTh yBEJIMIUIACH 0
JECATBHIX W COTBIX JIOJIEit CeKYHIbI Ha CYyTKU, OOHApYyKMUICST 3PDeKT HepaB-
HOMEDHOCTHU BpAIIEHUST 3eMJIM BOKPYT CBOEil ocu. 3aMeTHTh 3TO pPaHbIIe
OBLIO, KOHEYHO, HEBO3MOXKHO.

MozxHO Ha3BaTH TPU OCHOBHBIX 3dhEKTa, W3-3a KOTOPBIX 3eMJisi Bpa-
IAeTCsi HepaBHOMEPHO. Bo-11epBhiX, y 3eMin €CTh BEKOBOE 3aMe JIEHIE CO0-
crBenHoro Bpamienns. Ham coyrauk Jlyna BeisbiBaeT B Tesie 3emin jiedop-
MaIiH, T. €. IPUJINBBI, 1 TOPMOXKEHNE U3-3a IIPUJIMBHOTO TPEHUS YBEJTHMIH-
BaeT IPOJIOJIKUTE/IbHOCTh CYTOK IIPUMEDHO Ha JIBe THICSYHBIE CEKYHJIBI 33
cronerne. Kpome sToro y 3emjin eCTh IOJUYHBIE BAPUAIIMM CKOPOCTH COO-
CTBEHHOT'O BPAIEHUs, OHI COCTABASIOT 0K0s10 0,0025 cekynanl Ha cytku. To
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€CTh IIPOJIOJIZKUTETLHOCTh CYTOK JIETOM UM 3MMON HEMHOXKEYKO OTJIMIAFOTCS.
W, mwrroc ¥ aToMy, v 3emin HAOIIOIAIOTCS HEPEryJIsipHbIE CKAIKOOOpa3HbIe
U3MEHEHUS [POIO/IPKUTEIBHOCTH CyTOK, aMILIUTYIa 3TOTO dhdeKTa Ipu-
MepHO 0,004 cekyHIBI. DTO CBA3aHO, 10 BUIUMOMY € BHYTPEHHUMHE JIBUKEHU-
simu B TeJie 3emitn. To ecTh 0Ka3aJ10Ch, ITO €CJIA MBI, CHJIs Ha, BPAIIAIOIIEcst
3emiie, NBITAEMCS CBOM YaChl KOHTPOJIMPOBATH 110 BHJIMMBIM 3BE3IaM, TO
BCILIBIBAIOT BOT Takue 3(Pp(eKThl HEPABHOMEPHOI'O BPAIEHUsT 3EMJIH.

Yro6w! yitTu ot 3Toro, B 1900 roxy Herokom mpemioXuia paBHOMEpPHOE
aceMepuHOe (HHIOKOMOBCKOE) BpeMsi. DTO YCJIOBHAsI INKAJIA BPEMEHH,
KOTOpasl HUBEJIUPYET BCE STHU IPUPOIHBbIE sIBJIEHUs: U HEPABHOMEPHOCTU
npuxkennst CoJiHIa 3a CYET OpOUTHI 3eMJId, U OIMHMOKU CODCTBEHHOIO Bpa-
mennst 3emuin. OCHOBOI J1j1si 9(pbeMepuIHOrO BpeMeH! ObLI B3ST TaK HA3bI-
BaeMBbIfl TPONMYECKU TOJ — IIEPUO/T OOPAIEeHNs 3eMJIN IO OpOUTE BOKPYT
Coutana. 1o OoJtee IIMHHBII IEPUOJ BpEMEHH, 1 OH O0J1ee ycroiiunBbrii. Bee
3 deKThI, KOTOPbIE BJIUAIOT HA MPOIOJKATEIHHOCTH TPOIIMYECKOTO TOJIa,
cymecTBeHHO Hostee cyrabble. DTa IIKaJa BPEMEHH Jierja B OCHOBY YacoB C
1900 rona u meiictBoBaJgia 0 1972 roga, Korja OBLIO IPUHSITO TaK HAa3bIBa-
eMOe «aTOMHOE» BPEeMsI Ha OCHOBE ATOMHBIX CTAHIAPTOB YaCTOTHI.

Ha stom B wacTu 9Taj0HHBIX 9aCOB BCe M3BECTHBIE HAM U BUIUMBIE IIPO-
CTBIM B3IJISITIOM OT/I€JIbHbIE HEOECHBIE TeJIa, [T0-BUIMMOMY, NCIE€PIBIBAIOTCS.
A 4genoBedeCcTBO XOTEJIO MOBBINIATH TOYHOCTH U JaJiblie. Bol 3HaeTe, 910
ceiiuac TouHOCTH 1/100 CeKyHJIBI B CYTKU MAJIO KOT'O YCTPAUBAET, BCE XOTSIT
uMeThb 6oJiee ToOUHOE BpeMsi. [IJjist 3TOro Mpuinioch MepeiT K CJIeIyonuM
KJIaccaM OObEKTOB.

Iepserit kmacc 0obekToB — 310 CostHeuHast cucreMa B riejoM: CoHile,
BCe IJIAHETHI U 3eMJIsd, KaK aHCAaMOJIb TeJI, JIBUKYIUHCS eTuKOM. [T0CKoIbKy
IJIAHETHI BJIUSIOT JAPYT Ha JAPYyTa 3a CIET COOCTBEHHOTO TSTOTEHUs, OHU BHO-
CAT B3aWMHBbIE BO3MYIIEHWS W B CBOM JIBUXKeHHs 110 opburam. [ljs Toro,
9T00BI Bee 9TU 3P DEKTHI ObLIN CrIIa2KeHbI, ObLJIO BBEJIEHO TaK HA3BIBAEMOE
OapuIIeHTpUYECKOe BpeMs. DTO — BpeMs, TEKyIllee PABHOMEPHO B IEH-
Tpe MacC COJHEYHON cucreMbl (a meHTp Macc Beeil CosiHEYHOl cHCTeMbI
Haxopures xoTd u BuyTpu CosHIla, HO HE B ero uenrpe). B GapureHTpu-
JecKoe BpeMsi BKJIIOUEHBI Bce HabJII0IaTeIbHbIE IIOMPABKU, CBSI3aHHBIE C
nBukenneM Beex Test COTHeTHON CrCcTeMbl. 3a CIET TOTO, 9TO 3TOT aHCaMOJIb
TeJI JIBU2KETCS JIOCTATOYHO COTJIACOBAHHO, TO €CThb BCE KOJIEOAHWS OT/IEJb-
HBIX T€JI HUBEJIUPYIOTCA B aHcaMbJIe, 9TO BpeMs CYIIECTBEHHO 00Jiee TOUHO U
crabmwibao. Cioja YKe BBOJATCS BCE MOMPABKH, KOTOPBIE JAET 00Iast Teopust

OTHOCUTEIHHOCTH 2.

12Ha camoMm gese B paMKaX TEOPHH OTHOCHTEIHHOCTH HEBO3MOMKHO KOPDEKTHO OILpe-
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Bor Takas ciioxknast cucrema ceifiuac pyHKIMOHUPYET, 0becrieunBasi pas-
HOMEPHBIII OTCYET TEUYEHUSI BPEMEHH U IIEPUOIMIECKYIO BBIJIATy CHUTHAJIOB
TOYHOTO BPEMEHHU, KOTOPBIE TPAHCIUPYIOTCS Yepe3 CUCTeMbI CBsi3u. B ocHOBe
TOYHOCTH CHCTEMbI, KOTOPOl MBI IIOJIb3yEeMCsl, JIE2KAT TEXHOJIOIMIECKH ATOM-
Hble CTAHJAPTHI JaCTOTHI. VX OTHOCHUTESHHAsI TOUHOCTh (COOCTBEHHAS CTa-
6UIbHOCTL wacToT) ceitdac mocturaer 10716, Ommbka B 1 cexymnmy aTom-
HBIMU CTAHIapPTAMU HAKAILJIUBAETCS IPUMEPHO 38 MUJIJTHOH JieT. A 1oBepod-
HOM CHCTEMON JUIsi 9TMX CTAHIAPTOB SABJISETCs OAPUIEHTPUIECKOE BPEMs
CoJTHedHOI CHCTEeMBI, TO €CTh BCsl COBOKYITHOCTh HAOJIIOMATETLHBIX JTAHHBIX
o CostHedHoi crcTeMe BMEeCTe B3STHIX.

Kpome 3toro, Beerjia 11ojie3H0 UMeTh HE3ABUCUMbIE (PU3NIECKUE CUCTEMBI,
10 KOTOPBIM BBl MOXKeTe ITOBEPSATh BpeMsi TakuM ke obpaszom. Ha cero-
JHSIIITHAN JeHb OB HaMIeH TOJBKO OIWH KJAacC (PU3NIECKHX OOBEKTOB,
KOTOPBII MMeeT COMOCTABUMYIO TOYHOCTD U IOJHOCTHIO (DU3UIECKY HE3ABU-
cuM oT CoTHETHOMN CrCTEMBI. DTO TaK Ha3bIBaeMble yIbcapbl. HaBepHoe BbI
3HAETe, YTO 3BE3/IBI B IIPOIIECCE CBOEI IBOJIIONUU IIOCJIE TOTO, KAK OHU BbIpa-
6aThIBAIOT B cebe sIepHOE TOILINBO, COPACHIBAIOT BHEIHIOK OOOJIOUKY, U
OT HUX OCTAETCs TaK Ha3bIBaeMasi HEHTPOHHAS 3Be3/a. DTO OUEHb KOMIIAKT-
HBIIT 00BEKT, Ky/1a cobpaHa O6JIbIas YacTh Macchl 3Be3bl. 11, 3a cuér Toro,
YTO 5TOT OOBEKT KOMITAKTHBIN, OH OBICTPO BpAIAETCA. 3a CIET CHUIIHLHOIO
MAarHUTHOTO II0JIsI, KOTOPOE TOXKE <«CXKAJIOCh» Ha 3Ty HEUTPOHHYIO 3BE3IY
(dakTudyeckn ocTaTOK IIpeKHEH 3Be3/bl), BOSHUKAET TaKOe ropsiiee MsATHO,
Ha KOTOPOE C BBICOKMMU CKOPOCTSIMHU TIAJIAET IIJIa3Ma, U KOTOPOE OYEHb SIPKO
u3aydaeT B paguoiuanas3one. llosydaercs HapaBJIEHHBIN JIyd, KOTOPBIiA
BpaIllaeTcst BMeCTe co 3Be3710i1 B mpocTpaHcTBe. COOTBETCTBEHHO, B PAJIHO-
JIMana30He I0JIyYaeTCsl aHAJIOI CBETOBOTO Maska. llyiabcapsl Bparmarorcs
OYeHb OBICTPO: MX IIEPUOJIbI BPAIIEHUsI COCTABJISIIOT MUJLIACEKYHIbI. KaxK-
JIBII OTJIeJIBHBIN OOBbEKT MOXKeT 00JIaJaTh CBOUMHE OIUOKAMU: B ILyJIbCApax
MIPOUCXOAT BHYTPEHHUE MEPECTPOUKU, W MEPUOIbI MX WHOTIA MEHSIOTCS.
ITepuos KaxK 1010 OTIEIBHOIO IYIbCAPA TAKYKE MOXKET MEHSIThCs C TeIEHUEM
BpeMeHn BeKOBBbIM oOpa3oM. Ho korma BbI 6epéTe COTHU My/TbCapOB — & WX
y2K€ HEeCKOJIbKO COTE€H U3BECTHO U HADJIIONAeTCS — OHU 0Opa3yioT aHcaMOJIb
00bEKTOB, CYMMAPHO JIOCTATOYHO CTaOMJIBHBIX 110 BPEMEHU U, CAMO€ IJIaB-
HO€, ITOJTHOCTHIO (DU3UYECKH HE3aBUCUMBIX OT Harieil COJIHEYHON CHCTEeMBI.
Ha wux ocHoBe cTpoWTCs TOYHO Tak»Ke MapasiieJbHas IMKAJIA BPEMEHH —
TaK HA3bIBaeMOe IIyJIbCapHOe BpeMsi. Il Mbl MOKeM CPaBHUBATH ITU JIBE
IIIKAJIBI BPEMEHHU MEXK]Iy CODOil.

ACJINTH <«IIEHTPp MacC» (KaK 9TO AeJiaeTCd B KJIACCUYIECKOUN MeXaHI/IKE)7 u, B 9aCTHOCTH,
OEeHTp MaccC CoOJIHEYHOM CUCTEMBI — 3TO JIUIIb yYCJIOBHOE Ha3BaHUE.
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3aganue 3

Houemy 36€30v, ne nadarom dpye wa dpyea? Moeym au onu cmaskusamves?
Moowcem au nawe Coanue <ynacmvs 6 uewmp laraxmuxu? Kax 6ydym
8bL2AA0EMB HAWU C036€30UA YEPE 2aNGKMUMECKUT 2007

B orBerax mepenko ymomMmHaInCh majaronine 3BE31bl. Kak m3BecTHO,
«IIAJIAI0NINeE 3BE3/bI» — ITO METEOPHl — MEJIKHE IIbLIEBbIE YaCTHUIbI, KOTO-
pble C KOCMUYECKUME CKOPOCTSIMU BJIETAIOT B aTMocdepy 3eMJiu, B BEPXHIX
CJI0sTX aTMOChEDPHI 38 CIET JUHAMUIECKOTO TPEHUS O BO3/YX HAIPEBAIOTCS U
HAYMHAIOT CBETUTHCS — CrOpPaloT Kak mpaBuio. K cqacThio, 9TO He 3BE3/IBI,
KOTOpBIE MOTJIA OBl Ha HAC yHacTh. Eciin BXOIsIe METEOPHBIE TeJIa HMEIOT
00BN pa3Mep — JECATKH CAHTUMETPOB, TeM O0Jiee MeTPhI — TaKIe TOXKe
OBIBAIOT, TO OHU MOT'YT HE CrOPETH IIOJIHOCTBIO, & OT HAarpeBa, JOIyCTUM, B30-
PBaThCs B BEPXHUX CJIOSIX aTMOChEPHI. DTO siBJIEHNE HA3BIBAETCsT OOJIMIOM —
KOTJIa JIOCTATOYHO SIPKOE TEJIO MMPOXOJIUT 3EMHYIO aTMOChEpPY, CBETUTCS WA
B3pbIBaeTcsd. Kcam kakme-HuOyIb PparMeHThl BBIIAIAIOT HA TOBEPXHOCTH
3€MJIN, TO OHUM HA3BIBAIOTCS y2K€ METEOPUTAMHU.

Nrak, «mamarorme 3BE3IbI» — ITO He 3BE3ILI. [loueMy 2Ke HACTOSIIIE
3BE3/bI HE NAJAIOT JIPYT Ha Japyra?

Muorue B oTBeTax yIOMUHAJIM TaK HA3bIBaEMble JIBOWHBIE U KPATHBIE
3Bé3pl. elicTBurebHo, GOIBIMMHCTBO 38631 B Harell [ajakruke (u, mo-
BUMMOMY, B JIPYTUX TOXKE) BXOJAT B IPYIIUPOBKU, — YKUBYT HE OJUHOIHON
2KU3HBIO, & SABJSIOTCH YJeHAMU I1ap — COOTBETCTBEHHO, 3TO JIBOHHBIE
3BE31bI. JIBOIiHBIE 3BE3BI IPOCTO HambOJIee U3BECTHBI, IOCKOJIBKY OHU
MOI'YT OBITH JIOBOJIBHO OJIM3KUMU MeKJy CcOOOil M IOTOMY OHHU Hambojee
xopotio HabogaeMbl. Eciin oHn Mexk Ty coboit husndeckn, T. €. TpaBUTAIU-
OHHO CBSI3aHBI — TO OHHM COBMECTHO BPAIAIOTCS U IBUKYTCH 110 OpOUTaM,
KOTOpBIe ompemensaiorcs 3akonamu Hpiorona u Kemmepa. IIpu stom onnm,
€CTECTBEHHO, He CTAJIKUBAIOTCH, T. K. IMEIOT 3arac KMHETHYECKOH SHEPIHUH,
KOTOPBIIl IIPENsATCTBYET X COJUZKEHUIO U CTOJIKHOBEHHUIO MeXK 1y CODOiA.

Kparubie 3831161 0OBITHO BOZHUKAIOT COBMECTHO BOSHUKHOBEHUSI, [IOTOMY
9TO 3BE3BI POXKIAIOTCH IEJIBIMA TPYIIIAMA M3 Ta30IMbLIEBBIX O0JIAKOB.
W ecnn onu He pazjeTaTcs, TO MOIYT OOpPa30BLIBATL KPATHBIE CHCTEMBI,
CJIO?KHO OPraHW30BaHHBIE B JIMHAMUYECKOM oTHomreHuu. Hanpumep, HabIr0-
JafoTcsa cucTeMbl 3 6 3BE34 u OoJiee. OIAThL-TaKM, 9TO CUCTEMbI 3BE3I,
KOTOpBIE IPABUTAIMOHHO JIPYT C JIPYTOM CBSI3aHBI, OHU O0Pa3yIoT eJMHbIHA
arcaM0Jib, BPAIAIOTCs BOKPYT JAPYT JIPyTa [0 Pa3HbIM U yCTOWIUBBIM OpOU-
TaM, U [IO3TOMY APYT Ha JAPyTa He MaJA0T.

A 9T0 MOXKHO CKazaTh O IPYTUX 3BE37aX, KOTOPHIE, BUIMMO, HE BXOJISIT
B TaKue yCToi4YuBble KOJUIeKTUBbI? JIt0Oble 3BE3/IBI, KAK U3BECTHO, HE SIBJIsI-
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FOTCsI HEIIOJIBUZKHBIMU OO'bEKTaAMU — OHU JIBUKYTCsI B IPOCTPAHCTBE. Y BCEX
3BE371, HAOJII0IaeTCsd COOCTBEHHBIE IBUKEHUST PA3INIHON BeJININHBL. Bo mep-
BBIX, B KADTUHHON IJIOCKOCTH OHU HAOJIIOIAIOTCS 38 CIET TOrO, UTO TIOJIOZKE-
HU€e 3BE3/bI MOYXKET CMEIIATHCs OTHOCUTENHHO JIPYTIUX 3BE3/ MOIEPEK JIyda
spennsi. CkaxkeM, Tak Ha3blBaeMast Jlersmas 3Be3ma Baprapma — pekop/i-
CMeEH 110 COOCTBEHHOMY JIBUYKEHUIO, — CMeIlaeTcs: npuMepHo Ha 10 yrioBbix
cexkyH 1 B roz. To ectb 3a 100 jieT oHa mepemernaeTcs Ha HeOe TIOUTH Ha pas3-
Mep BUAMMOro jucka JIyuel. Biosb jtyda 3penust 3BE31bI TOXKE JTBUKYTCS.
10T 3 dheKT HABTIOIAETCS 38 CIET CMEIEHNsT CIIEKTPAJIHLHBIX JIMHUH B CIIEK-
Tpe 3Be3/Ibl, — €€ JIy94eBOil CKOpOoCTH. 3BE3IBI MOI'YT KaK MPUOIMKATHCI K
HaM, TaK U yjajsaTbcst. OHU MMEIT KpacHOe CMEIleHUe JIMHWI B CIIEKTPE,
eCJIu yIAJISIOTCA OT HAC, UK (DUOJIETOBOE CMEIleHNe — eCJIU K HaM [PUOJIu-
xkarorcd. Hanbostee OBICTPBIM OOBEKTOM SIBJISIETCS 3BE371a, KOTOPAasi MOJIY-
qmwia nMmsa Kamnreiina, acTpoHOMA, KOTOPBIA 3aHUMAJICS WCCJIEIOBAHUSIMA
JBIKeHuit 386371 B Hateil [amaktuke. OHa yIasieTcst OT HAC CO CKOPOCTHIO
245 KWIOMETPOB B CeKyHIy (UTo mayke GOJIbINe, YeM JIMHEHHasi CKOPOCTh
BpaIleHus JIUCKa [aJaKTUKY B HAIUX OKPECTHOCTSIX, TO €CTh CKOPOCTh Bpa-
nierns 1o «opbure» CouHna BOKpyr nenrpa LanakTuku).

Takum 0Opazom, Bce 3BE3MBI ABUKYTCS, U ABUXKYTCS JTOBOJIBHO OBICTPO.
W epuncrBeHHast IpUYINHA, TIOYEMY MBI HE 3aMEYAEM ITOI'0 HEBOOPY KEHHBIM
IJIa30M — 3TO IPOCTO IOTOMY, UTO 3BE3IBI OT HAC CHJIHHO yiajeHbl. VIMeHHO
910T 3(pbdeKT — yaajieHue 3BE3/1 OT HAC U yAaJeHue JAPYT OT Apyra — KakK pas3
U SIBJISIETCS TeM OObSICHAIMUM (PaKTOPOM, ITOUEMY 3BE3/BI JIPYT C JIPYTOM
He crajkuBaioTcs. Ha cerogusinmauil 1€eHb IPSAMOTO CTOJKHOBEHUST MEXKTY
cO0O#t 17151 OOBITHBIX 3BE3 ACTPOHOMBI TTOKA €IME He HaOJIIOMAT.

YT00BbI HOHATH COOTHOIIEHHWE Pa3MeEPOB 3BE3M, U PACCTOAHUNI MEXKIY
HUMW, JIaBaiiTe CPAaBHUM 9TU BeJIMYMHBI. DBimkaiimas Kk CoJiHIy 3Be3aa —
sro Ilpokcuma IlenTraBpa, KOTOpasi HAXOAUTCs OT HAC Ha PACCTOSHUAN
1,3 mapceka'?.

A pasmep namero Coutriia cocrapisier 700 Thicssd KujioMeTpoB. B jan-
HOM CJIyYae OTHOIIEHIE Pa3Mepa 3Be3/bl K PACCTOSTHUIO MEXKIY COCEIHUMU
3Be3aMu cocTaBuT IpuMepHo 2 - 1078, CoOTBETCTBEHHO, OTHOIIEHNE BeJIH-
quH 00bEMa, 3aAII0JITHEHHOT'O TEJIOM 3BE3JIbl, U «I[yCTOThI» MEXK/y 3BE31aMu
cocraBut oKomo (2 - 10_8)3 ~ 10723, TlosTOMY NOHATHO, YTO BEPOATHOCTH
OPOCTPAHCTBEHHOI'O KOHTAKTa MEXKJy 3Be3JaMu (UX «CTOJKHOBEHUS» )
HAYTOXKHO MAJIA.

BTapcek — wacTo uCroNb3yeMas B ACTPOHOMHH €JIMHHIA JJTAHBI, DPaBHAS
3,08568 - 1013 k. D10 Taxkoe paccTosiHEE, C KOTOPOTO CPEIHUH DPaJIiyC 3eMHONH Op6UTHI
BHJEH IIOJ YTJIOM OJHAa yIJIoBas CeKyHJa. HasBaHWe NIPOHCXOIHUT OT <«IIapaJliIaKC
CeKyHIbI»
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N3zsectHomy actponomy II. II. Ilapenaro mpuHAJIEKUT CJIEIYIONIEE
obpa3HOe CpaBHEHHE DACCTOSIHUI M IIPOCTPAHCTBEHHBIX CKOPOCTEH 3BE3/I:
JIBE COCETHUE 3BE3/IbI MOTYT OBITH IOMOOHBI IBYM BUIITHSM, OHA U3 KOTOPBIX
naxoaurcs B Mockse, a apyras — B Tyite, u ABMXKYIIHIMCH CO CKOPOCTBHIO
1 M B rox. (B srom caydae u3 Tysast 8 MOCKBY «BUIIHSI» 110 TIPSIMO# «ITpUJIE-
TuT» npuMepHo 3a 200000 e, 4TO BIIOJIHE COIIOCTABUMO C XapaKTEPHBIMUA
BPEMEHAMU U3MEHEHUsI BUAUMBIX KOHMUryparuii co3Be3 uii. )

Ho 3710 HE 3HAYNT, KOHEYHO, YTO CTOJIKHOBEHUE 3BE3] HEBOZMOXKHO (hU3H-
gecku. [IpocTo 310 09enh MagoBeposTHOE cobbITHe. MBI €ro moka He BUIEIN
(MoKeT BBITH U XOpOIIo, 4To He Bujeian). Ho Takue Beny BO3MOMKHBL.

IIpu Kakux »Ke yCJIOBUSIX 3BE3IBI MOI'YT CTAJKHBATHCA! BO-1€pBBIX,
lamakTuka HaceIeHa HEPABHOMEPHO, IOMHUMO €€ CpeIHeN NJIOTHOCTH 3BE3-
HOTO HACEJIEHUsI €CTh 3BE3/IHbIE CKOILIEHUsI — O0JIACTU MPOCTPAHCTBA, TJIe
3BE3/IbI CIPYIIUPOBAHBI Hanbosee moTHo. Hampumep, B eHTpe CKOIIeHHS
Owmera Ilenraspa (cM. http://www.astronet.ru/db/msg/1171158) miuor-
HoCTb 3BE3/1 npuMepHO B 10000 pa3 mpeBbIIaeT CPeJIHIO IJIOTHOCTD 3BE3,
B okpectHOCTsiX Cosana. EcrecTBeHHO, 4TO B IEHTPaX IJIOTHBIX 3BE3IHBIX
CKOTIJICHU BEPOSTHOCTH CTOJTKHOBEHUS 3BE3]T MHOTOKPATHO ITOBBINIAETCS.

Takke ecTh MPEITIONIOKEHNST — W OHU HEIABHO IIyOJUKOBAJIUCH — HUTO
MaccuBHbIe rosry6ble 3Bé31b1 (¢ Maccamu mopsiaka 100 mace Conmnua; rosy-
Oble — 3HAUUT OYEHb TOPsIUNe 3BE3/IbI — OHU CBETAT OYEHb SPKO) B HEKOTO-
PBIX pacuéTax MOTYT 0OPA30BBIBATHCS 38 CUET CAUAHUS JBYX WU HECKOJIb-
KAX TUNAYHBIX 3BE31. OUSTb-TaKM, 3TO OJHA W3 TUNOTe3 (hOPMUPOBAHUS
MAaCCHBHBIX 3BE3J], KOTOpasi, IO-BUIUMOMY, TOXKE UMEET IIPABO Ha, KU3Hb.

Ecau Mbr nanpaBumcs B Te 00/1aCTH IPOCTPAHCTBA, TJE IIJIOTHOCTD 3BE3,
emié OoJIbIlle, HAIIPUMED, B IEHTPAX MAJIAKTUK, TO TaM TaKKe BEPOSITHOCTH
TOT'0, UTO 3BE3/IbI MEXKTYy COOOM MOTYT CTAJTKUBATHCS U B3aNMO/IEICTBOBATD,
Oyzer Bo3pacTaThb. Hy»KHO HAIIOMHHWTB, 9TO IIPEJCTABJISIIOT COOON THITIMI-
HbIE 3BE3/IbI, U UTO C HUMHU MOXKET MPOMCXOIUTH IPU TECHOM COJIMYKEHUM.
3BE3MBI — ITO HE PE3MHOBBIE MSYUKHU, HE OUIbSIPIAHBIE MIAPBI. DTO CAMO-
IPaBUTUPYIOIIKE ra30Bble (ILUIa3MeHHble) Tesa. JIo6oBoe CTOJIKHOBEHME J[BYX
3Be3]1 IPAKTUIeCKN HeBeposiTHO. CKopee BCero pedb MOXKET UATH 00 UX Tec-
HOM COJIVKEHUU, KOTJIa 3BE3/IbI COIMKAIOTCS Ha HEKOTOPOE MUHUMAJIBHOE
(T. H. IPUIEJILHOE) PACCTOSHIAE, M HAYUHAIOT CYIIECTBEHHO BO3IEHCTBOBATD
apyr Ha gapyra. llpm 9ToM mx TpaekTopus JIBUKEHUs TpaHC)OPMUpPYeTCs,
UCKPUBJISETCA. 38 CUYET B3ANMHBIX T'PABUTAIMOHHBIX 3(DMEKTOB HAIHHAET
MEeHAThCA UX (popMa: OHU HAYMHAIOT BBITATHBATHCS, C UX IIOBEPXHOCTH HCTeE-
K0T Ira30Bble IIOTOKU. JTO JOBOJILHO CJIOXKHAS I'a30Basl JUHAMEKA. TeM He
MeHee, TaK1e TeCHbIe COJMXKEeHNUs 3BE3T — 9T0 3 HEeKTh BOBMOXKHBIE U, II0
KpaifHeit Mepe, OHU TEOPETUIECKN PACCINTHIBAIOTCS.
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B kadecrBe omHOro M3 HaOMIOAATEIBLHBIX 3(M@PEKTOB, KOTOPLIA, BO3-
MOXKHO, CBOeil IPUYINHON MMeeT CTOJKHOBEHME 3BE3I, MOYKHO HA3BaTh TaK
HA3bIBAEMbIE TAMMa-BCOBINKNA. HO raMMa-BCIIBINKA, KaK MIPEIITOIaraeTcs,
SIBJIAIOTCS PE3YJIBTATOM CTOJIKHOBEHHUSl He OOBIKHOBEHHBIX 3BE37 (OHU Obl
TOT/Ia He TOPOJIMJIN TaMMa-BCIIBIIIKY ), & 3TO CTOJIKHOBEHME Jub0 IBYX Hefi-
TPOHHBIX 3BE3]I, MO0 CTOJKHOBEHNME HEATPOHHON 3BE3/bl U YEPHOIN JIBIPHI.

Heckosbko citoB 0 manbHeiimeit fuHaMudeckoil cyiboe Hatrero CostHIA.
Mozxer jin mamre Cosanie ynacts B nenTp Lamaktuku? Onsars-taku, Costaie
obJtasiaeT COOCTBEHHBIM JBUKEHUEM, OHO JBUKETCS IO OpOnuTe BOKPYT IIEH-
rpa lasakruku co ckopocTbio npuMepHo 220 KM/cek. A riepuos, 3a KOTOPBIi
Mbl BMecTe ¢ CosHeM o0xoiuM IeHTp [a/lakTUKU 10 KPYyT'y, COCTaBJIsIET
npumMepHO 220 MUJUIMOHOB JIET. DTO TaK HA3BIBAEMbIH TaJaKTHIECKHiA TOJI.

st Toro, urodsr CouHIly «yHacTb» B IEeHTD [ajlakTuky, eMmy Hy>KHO
CHAYAJIa KAKIM-TO 00Pa30M IMOTEPSATH BCIO CBOIO KMHETUUIECKYIO SHEPTHIO,
C KOTOPOI OHO JBUXKETCA MO TaJakTudeckoir opomre. Ho morepsaTs eé ne
TakK 1pocTo. Ecin HUKTO He IT0BO3/IeCTBYeT CUILHO Ha HAC T€M WJIU HHBIM
obpaszom, CoJiHile Tak 1 Oy/IeT ABUTATHCS 110 3TO opbuTe, IO KpaiiHeil Mepe
Ha pasyMHOe 9ucjo 060poroB. KceraTu, ecjim Mbl COITOCTABAM BpPEMsi XKU3HU
Couna kak 3Be3bl 1 CostHeYHON crcTeMbl (3T0 IpUMepHO 4,5 MULIHapIa
JIET) ¥ JUIUTEJIHHOCTD rajlaKTUIeCKOro I'ojla, TO Mbl YBHUJIUM, YTO HAIIA ILJIa-
mera 3emsst BMecTe ¢ COJTHIIEM y2Ke HECKOJIBKO JIECSITKOB pa3 oberesn
BOKpPYT IleHTpa Hammeil [ajaktuku. EcrecTBeHHO, UTO 3a 9TO BpeMsi HaIlla
miaHeTHasi cucrema u Hamre CojHIE, HABEPHOE, MCIBITAIN MHOIO Pa3HBIX
BCTPEY U B3aMMOJIEHCTBHIT ¢ TEMU OOBEKTAMEU, KOTOPHIE HA STOM IIyTH MOTJIA
HaM BCTPETUTHCH.

A Tem 3BE37aM, KOTOpBIE TOTEPSIJIA CBOIO KHHETHIECKYIO IHEPIUIO U
«CITyCTUJIUCh» K IEHTPY [ajakTuKu mobJIM»Ke, MOXKHO CKa3aTh, CUJIBHO HE
[IOBE3JI0 — WM JI€HCTBUTEJILHO MOXKET YIPOXKATh OIACHOCTH OBIThH ITOTJIO-
MIEHHBIMU CBEPXMAaCCUBHON YEPHOMN JIBIPOI, KOTOpas pacliojlaraeTcs B IIeH-
tpe lamaktuku. [locaenaee BpeMst oTHOCHTENBHO TIeHTpA Harreil [amakTukn
MTOSIBUJIOCH JTOBOJIBHO MHOTO HOBOM MH(OPMAIINNA O TOM, KaK JIBHKYTCHA TaM
MaCCHBHBIE 3BE3bI BOIN3M IIeHTPa. les10 B TOM, YTO caMa CBEPXMAaCCUBHAS
yépHasl IbIpa HAIPSIMYI0 He HaOJII0JIaeTCsl, OHa HUYEro He M3JIy4aer, HO Te
3BE3/bI, KOTOPbIE MMEIT HECYACThE WU CYACThE O0paINarThcs B OJIMKaii-
muX €€ OKPECTHOCTSIX — JIJI HUX [TPOBECHBI HAOJIOIEHUS, U TTIOCTPOEHBI UX
TPAEKTOPHUH, — OHU JOCTATOYHO PE3KO MEHSIOT HAIIPABJIEHUE CBOErO [IBU-
JKEHHSI, KOTJIa IIPOXOJAT MUMO IIEHTPAJIBHOIO CBEPXTSXKENIOro oobekra. Ha
CETOJHSIIIIHUI JIEHb HaIlla IEHTPAJIbHAS YEPHAs JIbIpa II0Ka €I HUKOrO He
«Cbhbejiay, HO Ha MEPUOJAX MOPSIKa MUJJTUOHOB JIeT TaKue COOBITHS BIIOJTHE
BO3MOKHBI.
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Emé oxuu momporpoc 3Toro Bompoca — Kak OyJIyT BBITVISIETh IPUBBIY-
HbIEe HAM CO3BE3IUd Yepe3 raJakTudeckuii roj (To ectb uepes 220 MujLIno-
HoB Jjier)? Eciu mMbl BMecte ¢ COJHIIEM IPOILY TEIIECTBOBAJIA BOKPYT IEHTPA
mameii ['amakTukm, TO 3a 9TO BpeMsl, €CTECTBEHHO, BCE T€ 3BE3/bI, KOTO-
pble ceffuac COCTABJIAIOT HAIN OKPECTHOCTU U 3BE3JIHOE HACETEHUE BOKPYT
Hac, — OHU 3a TO BpeMs OT Hac yxkKe yimayT. He Toipko 3a ramakTude-
CKHUIl TOJ, a HAa CaMOM Jiejie 3a Topasfio 0oJjiee KOPOTKUE WHTEPBAJIBI Bpe-
MEHH, CKaxkeM, 38 10 MUJLIIMOHOB JIET, CYIIIEeCTBEHHBIM 00PA30M MEHSIETCST He
TOJILKO BHENTHWI BHUJ 3BE3THOTO HEOA — KOHMUTYpAIlds CO3BE3IMUil, 1 BCE
OCTAJIbHOE, — HO U CaM COCTaB TEX 3BE3/I, KOTOPbIE BOKPYT HAC HAXOISATCH.
Te 3BE3/1bI, KOTOPBIE CefYaC SBIAIOTCS HAIMUMU COCEJIAMHU, OT HAC KYJIA-TO
YHJIYT — 10 CBOUM TPAEKTOPHUSM, IT0 CBOUM IIyTsaM. Ho B3aMeH MBI TOBCTpe-
qaeMcsd CO MHOTUMH JIPYTHMU 3BE3/IaMU, KOTOPBIE ceiffdac OT HAC JIaJIeKo,
HaMU He HaOJIIOJAIOTCsI, HO Yepe3 TY WM WHYIO JOJI0 TaJaKTHIeCKOTO IO
OKAKYTCsT HAIITMMU HOBBIMH COCEISIMU.

3agaunue 4

Kaxue Boi 3naeme omxpvimoe, nomom 3a6vimole U 6HO6b <«MEPEOMKDDL-
muie» omkpwumus (6 obaacmu acmporomuy u Hayk o 3emae)?

B c¢Bs13U ¢ TeM, UTO B IpeBHEM MHpE U B CPEJHHE BeKa HAyKa, B TOM YHCIIe
M aCTPOHOMMUSI, PA3BUBAJIACH B HECKOJBKHX [TUBIJIA3AIASAX BO MHOTOM ITAPAJI-
JIEJTBHO, MHOTHE TIPAHIANNAAILHBIE TOHATHSA W OTKPBITUS OTKPBIBAJIUCH WA
«IIEPEOTKPBIBAJIACH> B PA3HBIX CTPAHAX W B Pa3HbIC BpEMEHa HE3aBUCHMO
UJIA TTIOBTOPHO.

B kauecTBe HECKOILKUX TAKUX IIPUMEPOB MOYKHO IPUBECTH TaOJIHILy C
yKa3aHueM SBJICHHi, aBTOPOB U AT TAKUX OTKPBLITHIL, IPUBEIEHHYIO B KPU-
Tepusx npoBepku pabor (crp. 196)

BosbmmucTBo yuacTHUKOB TypHUpPa YIOMSAHYJIO HEpEOTKpBITHE AMe-
pukn KoyiyMG0M, 9TO NMPHU3HABAIOCH BEPHBIM OTBETOM B OTHOIIEHUH I€O-

rpadun.

3aganue 5

3naeme au Bol cayuwau, kozda HebecHvie meaa 0SUINCYMCA He MaK, Kok
caedyem no saxony mazomenus Horomona? Kaxue cuavt 3a amo omeem-
cmeenmnv?

Bo-niepBhix, s1 ynoMsiHy Tak Ha3biBaeMble BUIUMBIE 3DHEKTHI OTKIOHE-
HU B ABMKeHUSIX. MOXKHO BCIIOMHUTD 0 Hab/romaeMoM 3 derTe, KOTOPbIi
COCTOUT B 3ala3jbIBAHUK 3aTMEHUIl CIIyTHHUKOB B cucreMe FOmnurepa: Beju-
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YUHA ITUX 33JIEPYKEK OT PACIYETHOIO, PABHOMEDHOTO BPEMEHU MOYKET COCTaB-
JaTh 10 16 MunyT, x obHapyxumi nouru ciyuaitno Osie Pémep B cepenune
17 Beka, v mOHAYAJTY OHU OBLJIH COBEPIIIEHHO HEMIOHSTHBI. BriociencrBun oka-
3aJI0Ch, 9TO ITH 3AI1a3/IbIBAHUS — HE YTO MHOE, KAK IIPOCTO CJIEJICTBUAE TOTO
dakTa, 9TO CBET NMeeT KOHEYHYIO CKOPOCTb PACIPOCTPAHEHHSI, I 3TO BPEMs
eMy HeoOXOJMMO JIjIsI IIPOXOXKIEHUsI OPOUTHI 3eMJIu MOoNePEK. B ogHux ciry-
qasx, Korga 3emys u HOnurep Haxomuimmch 1o oy cropony ot CoJHIa,
paccrostame Mexay 3emuéit m FOmmrepom MeHbIle Ha ACTPOHOMUYECKYIO
€JINHUILY, COOTBETCTBEHHO, CBET IPUXOAUT ObicTpee. Uepes moJroa, Korjaa
Semiist yxoamiia Ha IPYTYIO0 CTOPOHY, paccrosiaue mex ry HOmmrepom ¢ ero
CIlyTHUKaM# U 3eMJIEli yBeJININBaJIOCh HA 2 aCTPOHOMUYECKHUE €IUHUIIBI —
Ha JuaMeTp 3eMHOI opburhl. B sTOT mepuon cBery TpeboBaJIOCH MBAXKIBI
no 8 MuHYT, 9TOOBI pobekaTh IT0 paccroguue (ckopocth csera 300000
KM/CeK), a HabII0JaTeNI0 Ha 3eMje Ka3ajioCh, U9TO JBHUXKEHHE CILyTHUKOB
FOuurepa BApYr 0Ka3aJ0Ch 3aMeJIEHHBIM (OTCTAIONMM) Ha 16 MUHYT.

EcrecTBenno, Torga HUKAKOro BPa3yMHUTEIBHOI'O OObACHEHUS <«CXOIY»
pUIyMaTh HE YAaJ0Ch. BocnpuauMasm 310 HaOJIOeHne Kak apTedarT —
OYEBHUHOE sIBJIEHUE, CyTh KOTOPOIO HEMOHATHA. JTO OBLIO YIUBUTEHHO.
Ho s 00 sTOM ymomMmHAIO TOJIBKO MMOTOMY, UTO 3TO BUAMMBIH 3 EKT, HO
HUKAKOT'O PEeaJbHOTO BO3/IEHCTBUS Ha JIBUYKEHIE CIIy THUKOB, KOHEYHO, 3/1€Ch
ue npoucxoautT. OHM JIBUTAJNCH, KaK U TOJOXKEHO, 10 TEOPUU TATOTEHUST
HrroTona, koTopas, npasma, 6puta onucana HeroTonom moz:xe.

Kak BBl omsiTb-Taku, HaBEpHOE, 3HAETE, TPUYM@ATbHBIM ITOITBEPKIE-
HUEM MPAaBUJIBHOCTA 3aKOHA BCEMUPHOTO TAroTeHwmsi, Teopun HpioToHA 1
pacdéroB ABUKEHUS HEOECHBIX TeJI MO Hell ObLI MpeapacdéT MOMEHTa Ove-
peanoro Bo3BpaTta KoMeThl Lasies. Komera Nanmes — sTo mepuoguteckast
KOMeTa, KOTOpas K HaM IIPUXOIUT Kaxkible 76 jer. Ilocimeqnuii e€ npuxon
61 B 1986 romy, a ciaemyronmii npencrour B 2062 romy. Ilomersre cebe,
He 3a0yIbTe TOCMOTPETh — OyZeT KpacuBo, Bcero 50 JieT 0CcTaaoch, He Tak
muoro. Korma 3a komeramu ctajiu cieauTh Oojiee-MeHee CHCTEMATHIECKH,
HadvaJH X 3alAChIBATD — KTO, KOTJIa, Ky/Ia IIPUIIET, TO 0KA3aJI0Ch, YTO €CTh
KOMETBI, KOTOPBIE Yepe3 JIOCTATOYHO PaBHbIE IIPOMEXKYTKH BPEMEHU IIPUXO-
JAT K 3emjie U HaOJII0AI0TCsl B PA3HbIE SI0XM, PA3HbIe BPEMEHA U UMEIT
O/m3KMe apamMeTpbl 0pouThl. BOZHUKIIO, €CTECTBEHHO, ITPEIITIOIOXKEHUE, ITO
HE OJIHO W TOXKe Jii 3TO busmyeckoe Teso. [Ipeanosoxenne 3apasoe. s
9TOro HaJO ObLIO IPUMEPHO PACCUUTATH, B KAKOE BPEMs, B KAKOM TOIY
OHa TIPUJET cJeyonuil pa3. dro 6buIo caemano. Ha ocHoBe, ecTecTBEeHHO,
Teopun Tsrorerust HproroHa. U GoJjiee TOro — Ha OCHOBE 9TOI TEOPUU TATO-
TeHUs OBLJIN YITEHbI TPABUTAIIMOHHBIE BO3IEICTBUSI IIJIAHET-TUTAHTOB, MIMO
KOTOpBbIX KoMera [ajutesi myremnrecTBoBaja. BbLIM BHECEHBI 9TH MOIMPABKH.
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1 okazajock, 94TO ¢ yYETOM ITUX MTOIMPABOK KOMETA IIPUIILIA UMEHHO TOT/IA,
KOTIa, BOT HaJI0 OBLIO el mpuifTr. 3a ITo Bee eif ckasaan H60JbIIoe cruacubo
3a HAIVIAHOE W PACYETHOE MOITBEPXKJIEHNE TPABUJIBHOCTA TEOPUU TATOTE-
nnsa HeroTona.

IIosToMy mOHATHO, YTO B HEOECHOI MEXAHUKE 3TA TEOPUSI ABJISIETCH OCHO-
Boii. Il Bce ocrajibHBIE BeIH, O KOTOPBIX si ceffdac Oy/y yIIOMUHATH — OHU
MMEIOT XapaKTep JInOO MOMpaBoK, JU0O0, HA00OPOT, NCKaYKEHUiT K Heil.

IlepBoe nckazkenmne s ymoMsiHyJI — 9TO BO3MOXKHOE I'DABUTAIIMOHHOE BO3-
MYIIIeHIe OT TpeTbero Teja. [IycTh y Hac ecTb IeHTpaIbHOE TEJIO0 — HAIIPH-
mep, Cosmare. Bokpyr Hero KTo-to Bpamaercsi, HanpumMep, Komera. 1o, ecre-
CTBEHHO, 9TO OyJeT KeljiepoBa OpOuTa, W JBUKEHUE OyIeT MOIMHATHCS
zakoHaM Hprorona. /Io Tex mop, moka 3T0 cucrema JAByX Tes. Korma mosie-
JISIETCsI TPEThE TEJIO — HAIPUMED, KaKasd-HuOyIb OOJIbIas IIaHeTa — BO3HU-
KaeT B3aNMHOE TSITOTEHNE MEXKY YIACTHUKAME IIPOIECCA, BO3HUKAET IPABH-
TaIMOHHOE BO3MYyIIeHue. 1, ecrecTBEHHO, 3TH OPOUTHI HAYNHAIOT JBUTATHCSH
mo-apyromy. Eciim nocaurarh IpaBUIBHO, KaK 9TO OBLIO B CIydae ¢ KOMe-
toii [astest, To Bcé xopoino, Bcé coitnéres. Ecan 910 3a0bITh MOCYNTATH UK
HEIIPABUJILHO ITOCUYUTATH, TO MOYXKET He CONTUCH. U BO3HUKHYT HEOXKUIAH-
HbIE TPABUTAIIMOHHBIE BO3MYIIECHUS.

K cnoBy ckazarh, MeHHO 3TOT 3P HEKT IPABUTAIMOHHLIX BO3MYIICHUIT
or FOunTepa nmo orHOmeHuo K acreponsiaM (MOSIC ACTEPOUIOB) SBISETCS
IIPUYMUHOM TOrO, 4TO B I0sICE aCTEPOUIOB OTCYTCTBYIOT Te OObEKThI, KOTO-
pble ObI MOIJIM UMeTh 1epuos, obpaienusi, Kpatublit ¢ FOmurepom. IToTomy
9TO B JAHHOM CJIydae OHU IONAIAI0T B TAK HA3BIBAEMBIN I'DABUTAIIMOHHBINA
pPEe30HAHC, OHM Ha KayKIOM ODOPOTE MOJIyYaloT JIOMOJHUTETHHOE BO3MYIIE-
uue ot FOnumrepa. XorTs Ha KaXKJIOM Iare 3TO BO3MYIIEHHE OYeHb MaJIo,
HO €CJIM IIePUOJIBI CUHXPOHU30BAHBI — OHO Oy/leT HaKallJIuBaTbCsl, HAKAII-
JIMBATHCS, HAKAILIUBATHCsI. VI B KOHEYHOM CUYETe 33 CUET STUX MAaJIbIX, HO
CHHXPOHHBIX J103 IPABUTAIIMOHHOIO BO3MYIIEHUS OPOUTA aCTEPOUIA MOXKET
[IPETEPIIETh CTOJIb OOJIBIINE WTOrOBBIE BO3MYIIEHUs, UTO ACTEPOUJ, YIIET
co cBoelt Tpaekropuu. U nasbine ero cyanba Moxker ObITH pasandHoit. On
MOJKET I0JIETETh KAKUM-TO JAPYTUM 00Pa30M.

Caenyromuit 3¢ dekT, KOTOPBI MBI MOXKEM YIIOMSIHYTh — 3TO TaK Ha3bl-
BaeMble IIPUJINBHBIE CIJIBI. Bce MbI 3HAEM O MIPUJINBAX, KOTOPBIE MBI MOXKEM
nabsogars Ha 3emite. Todnee TOBOpsS — Ha BOJE, HA BOIHOM MOBEPXHOCTH
SeMii. DTO rpaBUTAIMOHHBIE BO3JIEHCTBUS HAIIETO OJIMXKANUIIETO COCeIa —
JIyael. Ho Kak 3TO He CTpaHHO, ONATL-TaKW, OUYE€Hb MaJible O CBOei abco-
JIFOTHOI BeJIMYMHE I'PABUTAIMOHHBbIE BO3JEHCTBUSI MOTYT OBITH U MEXKILY
Jpyrumu TejiaMu Toxke. U, B wacTHOCTH, HAIIpUMeED, BOT Takoil addekT rpa-
BUTAIMOHHOIO pe30HAHCa Hab/romaeTcs Mexx iy Bernepoit u 3emiiéit. [Toromy
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uro Benepa B X0jie ¢BOEro OpOUTAJILHOIO JIBUYKEHUs] [TEPUOINIECKU C 3eM-
séit commxkaercs. CoorBercTBeHHO, KOTna Benepa m 3emiist O OIHY CTO-
pory CosHIla — y HIX MaJIEHbKOE PACCTOsTHUE MeXKITy coboit, Korja Benepa
yxomuT Ha JApyryio cropony CosHIla — y Heé MAKCHMAJIBHOE YJIAJIEHUE OT
Semsn. U oKazajioch, 4TO B MOMEHTHI HAMOOJIBINErO COJIMXKEHUS] MEXKLY
Benepoit u 3emsiéii Benepa okasbiBaeTcsi IMOBEpHYTON K 3eMiie OIHUM U
TeM 2Ke mosrymapuemM. 1o ectb cobcTBeHHOE Bpatenne BeHepsl 3a caér 3Tux
MPUWINBHBIX 3(DPEKTOB — IPABUTAIIMOHHOIO PE30HAHCA — OKA3aJIOCh COTJIA~
COBAHHBIM C €€ OpOUTAJILHBIM JBUKEHUEM TaKuM 00pa30M, 9To Tpu cOIm-
JKEHUH ¢ 3eMJIEH OHa OKa3bIBAETCsI MOBEPHYTOU OHON U TOU K€ CTOPOHOI.

CobCTBEHHO, CaMblii HATVISIIHBIN TaKONl I'DaBUTAIMOHHBINA PE30HAHC BbI
yBuaurTe Ha JIyHe — moromy uro JlyHa y Hac IOBEpHYyTa OJHONM W TOI ke
croponoit k 3emse Bcerma. Ho 3T0 y2Ke HACTOJBKO OOBIAEHHBIN (hakT i
BCEX 3€MHBIX 2KUTEJIei, 9T0 ITOMY KaK-TO HUKTO 0COD0 He yIUBJISAETCHA. XOTsd
MOYKHO OBLITO OBl YIMBUTHCS — ITO TOXKE IPPEKT CUHXPOHUSAIUN OCEBOTO
BpAIIeHUsI 1 OPOUTATIBHOTO JBUXKEHUS TaKUM 0OpPa30M, UTO TEJIO OKa3bIBa-
eTcsl MOBEPHYTHIM K CBOEMY MPUTATUBAIOIIEMY IIEHTPY BCErJa OIHONU CTOPO-
HOIL.

Caenyromuit 3ddeKkT — He TO ITOOBI MAJIBIA, MPOCTO OH BO3ZHUKAET HE
BCerJa — 9TO COIPOTHUBJIEHHE Cpeibl. VmeanpbHoe NBUXKEHHE IO 3aKOHAM
HrroTona Oymer Torja, KOrja TeIO JBUKETCS 0€3 CONMPOTHBJIEHUS CPEJIbI.
Kak TosibKO BBI 1018/ 1a€Te B CpEJly U HAYNHAETE JABUrAThCS B Cpelle — y Bac
BO3HUKAET CHUJIa TOPMOXKEHUS — IPOTUBOEHCTBUS cpeiibl. CaMbIM HATJISII-
HBIM TPOSIBJIEHUEM J[JIsI 3eMJIU SBJISIETCs IaJIEHUe METEOPOB B HAIEH aTMO-
cdepe. MasteHbKre YJaCTHIKH KOCMIIECKON TBIITN, KOTOPBIE BJIETAIOT B BEPX-
Hue cjion aTMocdephl, He [IPOJIOJIKAIOT CBOE JIBM2KEHUE 110 OPOUTE BOKPYT
CoJiHna, KaK OHU JBUTAJIUCH JIO CHX II0D, & BJIETAIOT B aTMOChEpPY, HAUMHAIOT
TOPMO3UTBCSI, HArPEBATHCsI, CropatoT. JlomycTum, y Hac eCTh CILyTHUK, KOTO-
polit tetaeT BOKpyT 3emiin. Eciu nepureit y Hero 0yaeT 10CTATOYHO HUBKO —
OH MOYKET «IUpKaTh» 3a arMocdepy 3emin. COOTBETCTBEHHO, B 9TOH 4acTu
OyZeT BO3HUKATDH CUJIA adPOAMHAMUYECKOrO TOpMoxKeHus. V1 on npereprut
opOuTaJbHbIE BOSMYIIEHNUS, IOTEPSET YaCTh SHEPIUU B aTMocdepe U y Hero
opbura OyjerT 3BOJIIOIMOHUPOBATHL — OH CTAHET HIXKE JieTaTb. KOHUMTCs
9TO JIEJIO TE€M, UTO OH, IMOTEPHB JIOCTATOYHOE KOJIMIECTBO MOTEHINAIBHON 1
KAHETUIECKONW SHEPIUHU TP JIBUKEHUU B BEPXHUX CJIOAX aTMOChEpPhI, Had-
HET JBUTATHCS IPOCTO IO KPyroBoit opbute. U ecam 970 OyaeT TPOUCXOINTD
B JIOCTATOYHO IIOTHBIX CJIOAX aTMocdhepbl — JaJibllle OH IO CIUpaJid Oy/Ier
CIIyCKATBhCS BCE HUXKE W HEXKE, [I0OKa, COOTBETCTBEHHO, HE CIOPHUT B aTMO-
cdepe 3emiin U He IPEKPATUT CBOE CyIleCTBOBaHUe. BoT TakuMm 0Opa3oMm, B
JIAHHOM CJIydae — 3a CUET adPOIMHAMUIECKOTO 3hdeKTa — MbI UMEEM IIpsi-
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MOe OTKJIOHeHHe oT 3aKOHOB Kertepa n Heiorona. Ilo sToit cxeme mpouncxo-
JIUT CHATHUE C OPOUTHI IPAKTUIECKHU BCEX KOCMUYECKHUX AIAPATOB, KOTOPHIE
GbYHKIMOHUPYIOT HAa HU3KUX OPOMTAX W KOTOpBIE HYKHO yoparh. OOBIIHO
UX TOIAT B OKeaHe. 3a CYET MPUJAIN TOPMO3HOIO MMITYJIbCA.

Caenyromuii 3¢pdeKT JBUKEHNS TeJl Kak Obl He COBCEM 110 3aKOHaM Hbro-
TOHA, & C IPUBJIEYEHUEM JOIOJHUTEIbHBIX CHJI — 3TO 3(P@MEKT TaBjIeHUs
cBera. OUATh TaKM, O9eHb MaJIeHbKUN 3(PPEKT B KOJIMIECTBEHHOM OTHOIIIE-
HUW, HO €CJIA €r0 KONWUTBH JIOCTATOYHO JMOJIr0, TO MOXKHO IOJy9IUTb CYIIe-
CTBEHHOE TIPHUPAIIEHNe K CBOEMY JIBIKEHUIO. Ha 3Ty TeMy ecTh HECKOJILKO
IPOEKTOB (II0Ka eIlé He OCYIIeCTBJIEHHBIX TEXHOJIOINIECKHU ), KOTOPbIE HA3bI-
Batorcst «CoJiHeuHbIil napyc». To ecTh CIlyTHUKH MOI'YT PACIyCKaTb B CBO-
60/IHOM IIPOCTPAHCTBE TAKYIO TOHKYIO IIJIEHKY Ha JOCTATOYHO HOJIBINOH cobu-
paroreil IJIOMA N W TOJb30BATbCS CBETOBBIM JABJIEHMEM, KOTOpOe OyIer
COJIHEYHBIl CBET OKa3bIBATH HA TAKOW HAPYC, JJIs MOy I€HUS TOTOTHUTE b
HOT'O UMIIYJIbCA JIBUYKEHUSI.

OjiuH 13 BapuanToB PabOTHI ¢ MIPUOJINKAIOIIUMUCS ACTEPOUJAMU, OIS Th-
TaKW Ha [PAKTUKe IOKA eINE He MPOBEPEeHHbBIN, & TOJBKO O00CYKIAeMbIii
TUIIOTETUYIECKHU, COCTOUT B TOM, 4TOOBI HA aCTEPOUJ HAHOCATH KPACKY C
TeMU Win UHbIMA cBoficTBamu. CKaxkeM, eCjIu 3a CIET MOKPACKU M3MEHUTD
ero anbbeno (koadduiueHT oTpaxKeHnus cBeTa IOBEPXHOCTHIO), HALIPUMED,
CJIeJIATh YEPHBIM WJIM MOYTH 3€PKAJBHBIM, TO U3MEHHUTCS CHUJIA JTABJICHUS
COJIHEYHOTO BeTpa, JieficTByomas Ha acrepon i B Hanpasiexann or CosHIa,
BO3HUKHET JIONOJIHUTEIHHBIN BO3MYAIONTIi 3(pdEKT K ero 0OLITHOMY JIBU-
JKEHWIO, U OH OyJeT JBUTATHCS yXKe He 10 TOW TPaeKTOPHUH, 10 KOTOPOii
Jieres u3HadaabHO. [Ipr 9TOM MOXKET BOZHUKHYTH H3MEHEHUE PAJINyCca Tep-
BOHAYAJIHHONU OPOUTHI MJIM M3MEHEHWE OPUEHTAINN IJIOCKOCTA OPOUTHI, ITO
JIAET BO3MOYKHOCTH JIOOUTHCsT XOTsI U HEOOJIBIIIOrO 110 BEJIMYNHE, HO BasKHOTO
IIPOCTPAHCTBEHHOI'O CMEIIEHMUSI.

Hy u 31ech s ymomsay ermé oquH 00beKT, KOTOPBIN OY€Hb XOPOIO pabo-
TaeT 3a CUET CBETOBOrO JaBjeHus. Ho, mpasma, 970 HE caM OOBEKT — ITO
XBOCT KOMeTHI. JIeJI0 B TOM, 9TO camMa KOMeTa siBJISIETCS OO bEKTOM JIOBOJILHO
koMIakTHBIM. Ckaxkem, Komera l'ajuress, 0 KOTOPOH MBI TOBOPHUJIH, UMEET
pasMep siipa 0Kosio 10 KMJIOMeTpOB, U OHa JieTaeT bosiee-MeHee 6€3 BO3Iei-
CTBUsI CUJI CBETOBOI'O JIABJICHUS — OHHU TaM CJIMIIKOM HUYTOXKHBI. A BOT
KOTJ]a KOMETa HAUMHAET UCIAPATHCH, 00pa3yeT ra30-MbLIEBYI0 KOMY BOKPYT
spa, a MoToM 3Ta KoMa ocsem@aercs CosiHIeM — TO BOT 37ech 3hdeKT
CBETOBOTO JIABJICHUs KaK pa3 W HADJIOJAETCs, UTO HA3BIBAETCS, BOOUUIO.
IToromy 4to 3a Cuér JaBJI€HUs] COJIHEYHOI'O CBETA Yy KOMETHI BBIPACTAET
XBOCT, KOTOPBIil B TPOCTPAHCTBE MOYKET IIPOTSTUBATHCS HA MUIJLIMOHBI KHJIO-
METPOB. DTO, KOHETHO, HE CAMO HEDECHOE TEeJI0 — SAPO MPOJIOJIKAET JIETETh
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10 TOI TPAEeKTOPHH, I10 KOTOPOIi JieTesio panbine. Ho Tem He MeHee 3j1eMeHT
TaKOI yKpAaIlleHUsl, KOTOPBIl «PA3BEBAETCsI» 110 COJTHETHOMY BETDY.

ToBopst 0 KOMeTax, s XOdy YIOMSHYTBH €Ié OanH dP@PEKT, KOTOPLIit
BHOCUT IIONPABKU B OPOUTAJBHOE JIBHXKEHUE YK€ IEHTPAJIBHOIO SIIPa
KOMETBI — 3TO PeaKTHUBHbBIE CHUJIBbI, KOTOPbIE MOT'YT BO3HUKATH Ha ITOBEPXHO-
CTH KOMET 32 CYET UCIIapEeHNsl ra30B ¢ HUX. Z1po KOMETHI IIPH [TPpUOJINKEHUN
K Couiy ocsemaercst CosnneMm. EcrecTBeHHO, OCBEIEHHAs 9acTh HADEBa-
ercs. [IpaBaa, HA/I0 CKAa3aTh, 9TO sIpa KOMET TOXKe 00J1a/1a10T COOCTBEHHBIM
BpAIIleHNEeM, a BPAIAIOTCS OHU TOBOJIBHO XaoTU4decKnM obpazom. Ho tem ne
MeHee 3a CYET HarpeBa COJIHEYHBIM CBETOM (He BETPOM YIKe, & CBETOM) YacTh
[TOBEPXHOCTH KOMETBHI HAI'PEBAETCsI, 3/1€Ch BIIOJIHE MOYKET TPOUCXOIUTH TIepe-
XOJ, B Ta3000pa3HOE COCTOSTHHUE YACTU BEIECTBa I0J] KOPKOil, U U3 KOMEThI
MOT'YT BBIPBIBATBCsI CTPYU Tapa W I'a3a — BEMeCTBa, KOTOPOe IEePEenLIo U3
TBEPJOrO COCTOSHUS B Ta3000pa3HOe. ITO TAKHE MOJIYIAIOTCS PEaKTUBHBIE
crpyu. Kcratu, oHn 04eHb XOPOIIO ObLIN BUIHBI Ha CHEMKAX siIPa KOMETHI
Tanmes B 1986 roay. BosuukaeT peakTuBHBIN 3 deKT, KaK OT JBUTATEJIS.
Ecau BBl IyckaeTe CTpPyIO ra3a B OJIHY CTOPOHY, TO €CTECTBEHHO, YTO IICH-
TpaJIbHOE TEJIO — B JIAHHOM CJIydae siipO — OyJ/IeT MCHBITHIBATH JOBOJIHHO
CYIIeCTBEHHbIE OTKJIOHEHWS B MPOTUBOIOJJOXKHYK CTOpoHY. OUATb-TakwH,
Ha 3ToM 3 deKTe TOXKE MPEJJIAraeTCsl OJUH U3 METO/OB OTKJIOHEHHS IIPU-
OJIMKAIOIINXCS ACTEPOUIOB, KOTOPBI COCTOUT B TOM, YTOOBI CaKaTh HA
acTepou/l PaKeTy U BKJIFOYATh PAKETHBI JIBUraTe/Ib B HY>KHYI CTOPOHY.

9T0, KOHEYHO, MOXKeT ObITh paHTacTuIeckue Bemu. [loToMy 9TO HYKHO
oIeHMBaTH KosimaecTBeHHbIe 3ddexTrr. Hy BoT, Kak roBopsit, B Ouxkaiiiiee
BpeMsl IIPEJICTOUT JiBa Osin3Kux cOsmkenus ¢ acreponyioM Anoduc (99942).
Opmuo — B 2029 romy, apyroe — B 2036. Kak roBopsT, cyiiecTByeT BepOsIT-
HOCTH TOrO, ITO, Tpoxosst B 2029 roay psyiom ¢ 3emutéit, Anoduc monagér
B TaK HA3BIBAEMYIO «I'DaBUTAIIMOHHYIO JIOBYIIKYS, [IOCJIE KOTOPOH TPaeKTO-
pusl acTeponia OTKJIOHUTCS TaKUM 0DPA30M, UTO OH MOYKET CTOJKHYTbLCS C
Bemuéit. [locmorpum-ttocmorpuM. .. Boamoxkubrit adderT Oyaer 3aBemomo
6outbItie, 1eM 3 ekt or Tyurycckoro mereoputa. s TOro, IT00BI BHIYUMC-
JIUTH DOJIee TOYHYIO TPAEKTOPHUIO II0JIETa ACTEPOHIa, Ha HEM HY2KHO Oymer
YCTaHOBUTH IIE€PEIAIONIEE PAINOYCTPOICTBO.

TTomMmumo mcmyckaHusi peaKTUBHBIX CTPYH siipa KOMET MOTYT HCITBITHI-
BaTh JaXKe MOJIHBIN PACIal, TO €CTh IPOCTO PA3BAINBATHCH Ha KyCcKu. Fcre-
CTBEHHO, YTO TOTIA OCKOJKH $APa 33 CYET JIOMOJHUTEIHHOTO HMMILYIbCA
Ha4YMHAIOT JIETETH II0 TPAEKTOPHSM, KOTODBIE ViK€ CYIIEeCTBEHHO OTJIMYa-
IOTCsl OT [IEPBUYHOI, YMCTO «HBIOTOHOBCKOI» TPAEKTOPUHU.

Crenytomuit MOMeHT cBsi3aH ¢ 3ddeKkTaMu o0IIeil TeOPHH OTHOCUTE b
woctu. B mameit CosiHedHO# cucTeMe ecTh KakK ObI TAKON MPOBEPOYHBINMA
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denomen (IIpoBEpOYHOE ABJIEHUE), TI0 KOTOPOMY, COGCTBEHHO, OOIIast TeOpHst
OTHOCHTEJIbHOCTH U IPOBEPsIaCh. 10 eCTh OBbLJIO MOKA3aHO, UYTO PabOTaIOT
UMEHHO PACYETHI TI0 TeOpur DUHIITEHHA, B OTJIMYNE OT TOYHBIX PACUETOB
mo Teopun Hpiorona. D10 Tak Ha3bIBaeMblil 3(MdEKT cMerneHus mepure-
sist opouthl Mepkypusi Bokpyr Cosiana. Mepkypuit — 310 GJimskaiimast K
Coumy mwianera. ¥ ero opoursl ectb adenuii u nepurenuit (To ecrtn G-
kafimag k Cosaity Touka). Biarogapa Tomy, uro CosiHie, K HalleMy cua-
CTHIO, — HE MACCUBHAs 3Be3/[a, a 3Be3Ja CPeJIHell MaCcChl, CPEIHET0 KJIacca,
MBI C BAMH W MOYKEM YKHUTh B €r0 OKPEeCTHOCTsIX. TO ecTh 3Ta Macca OTHOCH-
TEJIbHO MaJIeHbKasi — CKOPee JIarkKe He CPEJIHsIs, & MAJIEHbKAsl 10 MacIITadam
3BE3HBIX Macc. Ho, TeM He MeHee, Macca OKa3bIBAETCS JIOCTATOYHON JIJIsT
TOro, YToObI OpbuTa MepKypusi HCIBITHIBAJIA JOIMOJIHUTE/IbHBIH 3P dEeKT oT
MCKPUBJIEHUsT TPOCTPAHCTBA — 3TOT 3PPEKT cunTaercs B o0Ieil Teopun
OTHOCHUTEJILHOCTHU. V 38 CUET 3TOr0 MPOUCXOIUT BEKOBOE CMEIEHUE [TePUTe-
st opouThbl MepKypust JOTMOMHATETHHBIM 00Pa30M IO OTHOIIEHWIO K TOMY,
KaK 3T0 OBILI0 OBl IIPU ABUKEHUH 110 Teopur HpioToHa. DTOT 3(hdeKT, OIsITh-
TaKW, JIABHO U3BECTEH, HAOJIIOAAETCS U YETKO PACCUUTHIBAETCS.

Ecau rooputh 06 06beKTax OOJIBINONI MACChl, TO TaM, KOHEIHO, OOIIast
TeopUsi OTHOCUTEJILHOCTH OyIeT WIpaTh yKe JIOMUHHUPYIONLYIO POjb. Tam
JIBU2KEHHE BCEX OOBEKTOB HYXKHO, KOHEYHO, CIUTATH yIKE [0 TEOPUHU DIH-
mreitHa, a He Mo Teopur HBIOTOHA — TPOCTO MOTOMY, UTO TaM yrKe Hadh-
HAIOT JIeCTBOBATh OYEHb OOJIBIINE MACCHI U HMCKPUBJIEHUE MTPOCTPAHCTBA
CTAHOBUTCSI ONPEEISIIONIM. ECTeCTBEHHO, UTO JBUXKEHUE B OKPECTHOCTSIX
YEPHBIX JBIP (HAPUMED, B AKTUBHBIX sJPaX IAJAKTHUK), KOHEYHO, CIUTa-
ercs yxe He 1o Teopuu Hpiorona. He moromy, 4ro oHa HempaBuIbHAs —
XO4y CHENUaIbHO MOAIEPKHYTh, — & MOTOMY, UTO YCJIOBHUSI, B KOTOPBIX MbI
JIOJIZKHBI €€ NPUMEHSTh, OKa3bIBAIOTCS CJIUIIKOM SK30THYECKUME JJIsl TOTO
IIpOCTeHIIero cjrydasi, KOTOpblil K Teopuu HbiOTOHA, COOCTBEHHO, M OTHO-
CUTCSI.

3aganue 6

Koeda uccaxnem Coanuye? (u nowemy ono cetinac ceemum?) Gmo 6ydem
ceemumo nocae? Cywecmeyem au «ewnbvilly ceem?

Heckombko cioB o Tom, mouemy CosHIle ceffdac CBETHUT U KakK JOJITO
OoHO OyZeT cBeTuTh. [Ipexke BCcero cpasy Xody 3aMeTHTh, YTO OUYE€Hb MHO-
rue IIKOJBbHUKHW, K COXKAJEHUIO, BCE-TAKU IIyTAIOT JIBa IIPUHIUAINAIBHO
Pa3HBIX (QU3NIECKUX IpoIrecca. Bo-1epBhIX, €CTh TOpPEHWe XUMUIECKUX
BEIECTB, KOTOPOe HaM IIPUBBIYHO — HAIPUMED, Ha 3eMJle TO TOPEHHe
KOCTpa, WJIM Ta3a HA KyXHE U T. Jl. DTO BCE MPOIMECCHl XUMUIECKUX DPeaK-
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Ui, KOTOPBIE HA3BIBAIOTCS TOPEHNEM. ATOMBI JII0O0TO BEIECTBA COCTOAT U3
MTOJIOZKUTEIHHO 3aPAKEHHOTO s1JIpa B IIEHTPE, U OTPUNATETHHO 3aPAXKEHHBIX
JIEKTPOHHBIX 000/109eK BOKPYT. HyKHO HAIOMHUTBH, 9TO JI00Aasi XMMUIe-
CKasl PEAKIs — ITO €CTh B3AMMOEHCTBIE JJIEKTPOHHBIX 000JI0YEK ATOMOB
U MOJIEKYJI, OOMEH SHEPTUsMM, U BbIJEJIEHIEe SHEPIUU B IIPOIECCE ITHUX
B3aumoeiicteuit. CaMu sijipa XUMUYECKUX JIEMEHTOB B XOJ€ XUMUYIECKUX
peakIuii He U3MEHSIIOTCS.

CoJtHite CBETUT 3a CUET TEPMOSIEPHON PeaKIuu, KOTOpasi TOXKe MHOTIA
He BIIOJIHE TOYHO HA3BIBAETCS «TOpeHmeM» Bomopoma. Ho sto me xmmmye-
CKasl PeakIlds NOPeHMs BOJOPO/ia, & UMEHHO IIPEBpAIeHue s/1ep BOAOPOIa
B AP0 Teus. ¥ BOJOPOJAA SIPO MPEIeTbHO ITPOCTOE — TO MPOCTO OJIUH
nporoH. V mepBuuHOI peakiueii, TepMOsIIEpHOIl peakiueii, KoTopas obec-
meunBaeT dHepreruky CosHIIA U APYyTrUX OOBIKHOBEHHBIX 3BE3I, SBJISETCH
T. H. IPOTOH-IIPOTOHHAS PeaKITns, KOTJIa U3 ABYX IPOTOHOB 38 CUET HECKOIIb-
KUX PEAKINil CINAHNsT B KOHETHOM CYETe 00pa3yeTcs siIPO Tejlist, KOTOPOoe
COJIEPKUT 2 IIPOTOHA U 2 HEUTPOHA, UJIN IIO-APYTOMY 9TO Ha3bIBaeTCs ajbda-
JaCTHUIIA.

3a CYéT TAKOro TEPMOSJEPHOrO CUHTE3a BLLIEJISAETCA IHEprusi (CM.
Takxke puc. u3 Bompoca Ne 1, crp. 152), koropasi pasorpesaer Heipa
3Be3/bl — B JanHoMm ciydvae namero Cosana. B nentpe Cosaia Temire-
paTypa Imia3Mbl JOCTUTAeT OKOJIO 15 MIJLIMOHOB TPAJyCoOB. DTa BBIJEJIs-
oIasicst U3 IeHTpasibHol Yactu CoJIHIA SHEPTHUS HAYMHAET 3aTEM II€PEn3-
JIy4aThCsl, BBIXOJUT BO BCE OoJiee u Hojiee BHemHue cjou. Ha moBepxHOCTH
CoJiHIa MBI MOXKEM HAOJ/IIONATH PACKAJIEHHYIO ILIA3My C TEMIIepaTypoil
0K0J10 6,5 TBICSY IPaIyCcoOB, KOTOPasi, COOCTBEHHO, U CBETUT HAM KaK JTHEBHOE
CBETUJIO. 3/eCh eMI¢ pa3 HanmoMuHalo, 4to Ha CoJIHIle HUKOTIa HEJIb3s CMOT-
PeTh HEBOOPYKEHHBIM I'IA30M — MHAaYe CBOE 3peHne Bbl MoxKeTe TOBpPEIUTh,
9TO JIOBOJIBHO sIpKOe cBeveHune. CoOCTBEHHO, BCe, KTO ObIBAJI HA ILISI?KE, ITO
3HAIOT.

Bompoc o tom, korma uccskmer Counne. Ilo omenkam, KoTopbie cie-
JIYIOT U3 TIOCTPOEHHOIT ceifaac ob1meit Teopun 3BoJTIONNYN 386371, Hate CoJtHIle
00pa30BaJIOCH COBMECTHO C HAIlel MJIAHEeTHOW CHUCTEMON M3 ra30-IbIJIEBOTO
obJraka mpuMepHo 4,5 Murapga JieT Tomy Hazand. llpumepHo Torma ke
B Heapax CosiHIIA HAYAIUCH TEPMOSIEPHbIE PEAKIMN W IePBOHAYAJIbHBIMA
Ta30BbIi AP MPEBPATUIICS B 3Be31y. [Ipom301iésr rpannaHbIN Ta30BbIil Iepe-
X0Z[ — OyZIeM TaK Ha3bIBATH — OT IIPOCTO CKUMAIOIIETOCH IO, JIeHCTBHEM
COOCTBEHHOI IPaBUTAINN TA30BOTO IIapa K aKTUBHO PabOTAIONMIEN U caMo-
CcBeTdIIelcs 3Be3/1e.

Korma B gape cxxumaroriefics MoOJIOJOM 3BE3JIbI 3arOpalOTCs TEPMO-
SIJIEPHBIE PEAKIINN, OHAa HAYUHAET CBETUTH y?Ke COOCTBEHHBIM H3JIyJICHUEM,
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a 3aTeM KaKJasl 3Be3/[a HAUYMHAET YKUTh CBOEH JKU3HBIO, IIPOXOJUTH CBOIO
sposronuio. Eé cynpba B 1epByIO odepesb 3aBUCHT OT CTapTOBOI MAacChl,
KOTOPYIO 3Be37a mojrydmia upu poxiaennn. Macca namero CosHila, u 9B0-
JIIOIHSI, KOTOPasi 9TON MacCe COOTBETCTBYET, COCTOUT B TOM, UTO Ceifdac
namie COJIHIIE CBETHT yKe IpUMepHO 4,5 Muuinap/a JieT U 3a 9TO BpeMsi
OHO IOJIHOCTBIO CHOPMHUPOBaJIOCh. To ecThb BCE, UTO JO/KHO OBLIO Ipu
00pa30BaHNM 3BE3JIbI CKATHCH, C2KAJIOCh B TOT pasMep, KOTOPBI Mbl ceifuac
HaOJII0]aeM, a BHEITHUE CJION MPEYKHEH ra3ombLIeBoil 060JI09KH PA3ONLINCh
BO BHEIITHEE [IPOCTPAHCTBO 0] JIABJIEHUEM COJIHEYHOTO BeTpa (II0TOKa 3apsi-
JKEHHBIX YacTull) u usiydenus. B urore CosHile ceifuac KuUBET KaK Takas
BOT CaMOCOTJIACOBAHHAs YHEPreTUYIeCKasi CUCTEMa, B KOTOPOIl IIPOM3BO/ICTBO
SHEPI'WU U €€ U3JIydeHre IIPUMEPHO cOAJIAHCUPOBAHBI.

Ormerum, 9To yaenbHoe (Ha eMHUILy MAacchl) sueproolaenenue CosHma
coctapyiger Bcero mpuMmepro 2-107% Br/Kr, TO ecTh TpHMMepHO Takoe
2Ke, KaK Y Ky4Hd IIPEOIINX OIABIINX JINCTHEB, U HAMHOI'O MEHbBIIE, YeM B
opranusme uesioBeka. (Cpesasist 1oTHOCTH COJIHITA TIPU STOM BIIOJIHE «3€M-
nasg» — Bcero 1,4 r/em®.) Ilpasia, HyxHO uMeTh B Buy, uro CojHie —
MaJjeHbKasi U cjabas 3Be3/a, yIeJIbHas MOIIHOCTH y THIAHTOB HAMHOIO
BBIIIIE.

EcrecrBenno, uro 3amacel TepMOsIIEpHOTO TOILUIMBA — BOIOPOJA — B
JTI000it 3Be3/1e He 6e3rpaHutIHbBI, U MPOIECC MepepabOTKN BOIOPOIa B reinit
OyIeT UITH C COBPEMEHHOM TEMIIE U JIAJIbIIE JI0 TeX 0P, IOKA XMMUIECKU
cocraB CoJIHIIA HE MPETEPIUT CYIIECTBEHHBIX M3MEHEHU.

A BOT cymecTBeHHbIE W3MEHEHUs XUMUUecKoro cocrasa CoOJHIA y HAC
IPOM30IIYT Yepe3 MHTEPBAJ BPEMEHH IIPUMEDPHO €I 5 MUJLIHAPIOB JIET.
Wcxomst u3 cyImecTBYIONEH TEOPUH IBOIIONNN 3BE3, C TOM MacCoil, KOTOPYIO
nmeer COJHIIE, Y HAC B 3alace eCTb ené IPUMEPHO CTOJIHKO YK€ BPEMEHH,
ckos1bkK0 COJIHIIE y2Ke MPOCYIIEeCTBOBAJIO, Ha TO, YTOOBI MBI MOIJIM IIOJIB30-
BaThCs MM W JAJIBINE KAK JIOCTATOYHO YIOOHBIM, CITOKONHBIM W ITPUMEPHO
PABHOMEPHBIM MCTOYHUKOM cBeTa. OJIHAKO, 38 9TO BpeMsl HAM C BAMU HAJ0
Oymer K JasbHeleir sBostonun CoJTHITA TOITOTOBUTHCS.

IIpumepHO Uepe3s 5 MHJLIMAPIOB JIET 3a CUET TEPMOSIEPHBIX PeaKkIuii
HAKOIIUTCS YK€ JOCTATOYHO MHOTO 60Jjiee TSXKEJBIX JIEMEHTOB, BHEITHME
cnou Comnma cranyt MeHee mpodpadnbiMu, u CosiHIle HAYHET IE€peXo-
JUTh CHadaja B (a3y KpacHOrO THTAHTAa. 3a CYET [ABJICHUS] W3JTyICHUS
uzHyTpu obosouka CoJHIIA HAYHET MOTHXOHEUKY YBEJIUIUBATHCI B Pas-
Mepax, u CoJiHile HaYHET pasjyBaTbcsi. IIporecc sToT 6yier HEOBICTPHIIA,
TOXKE 3afMET HECKOJIBKO COTeH MUJIIHOHOB JieT. COJIHIE MTOCTENEeHHO IIpe-
BpPaTUTCS B KPACHOIO TWIAaHTa — TO €CTh y Hero Oymer OoJiee ropsidyee
reJImeBoe sSi7IpoO W JIOCTATOYHO XOJIOHAS BHEIHss oboouka. Temmeparypa,
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XapaKTepHasl Jjis KPACHBIX TI'UTAHTOB, COCTABJISIET IMPUMEPHO 3 THICSIN
I'PAJIyCOB HA IMOBEPXHOCTH, 8 PA3Mep ITOU 0D0JI0UYKU MOXKET JOCTUTATDH ITPU-
MepHO opbutel Mapca. EcrecTBerHO, ITO BCst BHYTPEHHSS 9aCTh ILTAHETHON
CUCTEMBI, BKJIIOYas HAITY 3eMJII0, K COKAJIEHUIO, DU STOM MCIE3HET — OKa-
JKeTcsl B cocraBe BHelmHedl armocdepbl KpacHoro Couiana. Kak Gyayr B
9TO BpEeMsi PAa3BUBATHCS COOBITHSI HA BHEIIHUX ILJIAHETaX-TUIaHTAX — 3TO
BOIIPOC OTJIEJIbHBIIA.

A norom y CoJtHila BO3MOXKEH BAPUAHT, KOIJa MPOU30HIAET cOpoc 3TOi
000JIOYKH, U OCTAHETCS TOJBKO TeJIMEBOE siIPO — TAaK HA3bIBaeMas 3Be37a
Bonbda-Paite. 910 — dncro resmeBas 3Be3sa, KOTOpasi CBETUT 38 CUYET
HAKOILJIEHHO! TEIJIOBOI HEPruy OT paHee IPOLIEIIINX PEAKIIUA.

Cy1ecTBy0T 00bEKTHI, KOTOPBIE MOI'YT CBETUTH HArboJIee JI0JIr0, U JarKe
JIOJIbIIE, €M HBIHEITHUN BO3pacT BceesleHHOM, TO eCTh NMEIOT BPeMs KU3HU
(um XapakTepHOe BPeMsl CBOETO CBedeHHMsl) Iopgaaka 10 MULInapoB Jer u
60JIbITIe. DTO, HAIIPUMED, TaKhue OOBEKTHI, KAK MAJIOMACCUBHBIE 3BE3/IBI —
TaK HA3BIBAEMbIE KOPUYHEBbIE KAPJIUKHA. DTO 3BE3/IbI, KOTOPBIE U3-3a CBOE
MaJjIoif MACChI 9BOJIIOIIUOHUPYIOT OYeHb MEJIJIEHHO — MEJIJIEHHO C2KUMAIOTCS
110JT COOCTBEHHBIM I'DABUTAIMOHHBIM BO3JIEHCTBUEM U TEPMOsIIEPHbIE PeaK-
M7 B HEJIPAX KOTOPBIX UMEIOT OY€Hb MAJIyI0 MHTEHCHBHOCTD. 33 CIET TAKOH
«BSIJIOI» SBOJIIOIMY OHU U YKUBYT OY€Hb JIOJITO.

Jpyroit mpuMep JAOJTOCBETANINX 00BEKTOB — 3TO OejIble KapJauKu — TO,
YTO OCTAETCsI OT B3PBIBOB 3BE3J: 9TO MX OBIBIIHE KOMITAKTHBIE sijipa. OHu
JIOJITO CBETST IIPOCTO 33 CYET TOrO, YTO OHM MaJjieHbKHUE, MTOITOMY OOIIuit
00bEM M3JIydaeMOil UMU SHEPIUU OY€Hb MAJI, ¥ OHU, COOTBETCTBEHHO, MOTYT
OCTBIBATDH J0JIT0. BOT OHE [I0JITO ¥ OCTBHIBAIOT.

M Tperunit T OOBEKTOB MOJITOXKUBYIIAX H JOJITOCBETAINIUXCI — ITO
HEATPOHHBIE 3BE3JIBI. JTAKKHE OCTATKH II0CJE B3PbIBa CBEPXHOBBIX 3BE3] —
emnié 6oJjiee IJIOTHBIE M KOMIIAKTHBIE OObEKTHI. PasMepbl HEMTPOHHBIX 3BE3I
MOT'YT COCTaBJISTh BCErO-HABCETO JIECATKYU KUJIOMETPOB. U ecTrecTBeHHO, ITO
9T OOBEKTHI TOXKE OY/ILyT JKUTb B TAKOM COCTOSHUU JOCTATOYHO IOJITOE
BpEMsI.

W Tenepp — mocsemHuit MOJBOIPOC — CYINECTBYET JIN «BEYHBIN» CBET?
g mameit Beenmennoit, nabiomaeMoil HaMu ceiidac, 6ojiee MeHee ITOHsI-
THE «BEYHOI'O CBETa» MOXKHO IPUMEHUTH, O BUIUMOMY, TOJBKO K OJHOMY
buU3nIECKOMY SBJICHUIO — TaK HA3BIBAEMOMY PEJIUKTOBOMY M3jydennio. Ha
PaHHUX CTaINAX PA3BUTHA BCEIEHHONH U3 MEPBUIHOIO TOPSIEro COCTOSHUS
B TOT MOMEHT, KOTJ[a IIPOU3O0IILJIO OT/IeJIEHNE BEIIeCTBa OT M3JIy4deHusi, obpa-
30BaJIOCh M3JIyYeHHe, KOTOPOe ceiivac 3alloJiHseT Becb 0ObEM Haleit Bcee-
siernoit. Torma, npu ero oOpa30BaHUU, TEMIIEPATYPa CPEIbl M H3JIyIEHUS
cocrasJisiyia okoJsio 10 Teicsd rpasycoB. [lpu sToit Temmeparype mpon30ILIa
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repBasi KOMOMHAIMSI, TO €CTh COEMHEHNE IEPBBIX 3JIEKTPOHOB C IIPOTOHAMMI
1 obpa3oBaHie aTOMOB HEHTPAJIHLHOIO BOAOPOIA.

A wuzaydenne, OTHEIUBIINCHL TEM CAMBIM OT BEIIECTBa, CMOIJIO JaJjee
IIyTeIeCTBOBATh 110 Beeil BcesleHHOM y2Ke He3aBUCUMO. 3a CYET TOrO, 4TO
BcesienHast ¢ Tex MOp CYIIECTBEHHO PACIIMPUJIACH M BCE BpPEMs IIPOJIOJI-
2KaeT pacCIIUpsTbCsl, TeMIEeparypa PeJIUKTOBOTO H3JIydYeHHsI BCE BpeMs
IOCTeleHHo TmajeT. U celivac 3Ta TeMmeparypa cocTaBjsgeT 2,7 Tpajy-
coB KenpBuHa. 9TO 0OYeHDb IJIMHHOBOJIHOBOE PAJUOU3IYUECHHE, KOTOPOE,
HAIIOMHUM, 3aII0JIHSEeT BCIO BCEeIeHHYI0, U KOTOPOEe SIBJISIETCS CBETOBBIM,
3JIEKTPOMArHUTHBIM OTKJIMKOM PAHHEro ralla Haieil BcesieHHOIA.

B o0b61iemM-T0, 9T0 M3jIyUeHre MOYKHO Ha3bIBATh «BEUYHBIM CBETOM» B TOM
CMBICJIe, YTO JAJIbHENIasl ero cypba COCTOUT B TAKOH Ke IBOJIIOIMH: OHO
OyIeT 3aloHATh BCIO BceleHHyIO, 1 TI0 Mepe TOro, Kak BcesenHas Oyjer
PACIIUPSATLCA W Jajbllle, TeMIepaTypa 3TOTO M3JIyUYeHHs OyIeT MO-TIperK-
HEMY YMEHBIIATbCSI M yMEHbINAThCsA. HO OHO IIpU 9TOM HUKYAa HE JE€HETCS.
Mgt ero nabiogaeM cedac U CMOXKeM HaDJII0IaTh HEOTPAHUIEHHOE THCJIO
JIET M JAJIbIIIEe — BOIIPOC TOJLKO B HAIlel TEXHUKE.

Kpome HasBaHHBIX BBIE, B IPUPOJE MOTYT CYIIECTBOBATH W TaKHE
UCTOYHUKH JJIATEJLHOrO (M, MOXKET ObIThb, HEOIDAHUIEHHOIO) [0 BPEMEHU
U3JIyYeHHs], KaK TUIOTETUYECKUE <«OeJIble IbIPbl» U «KPOTOBBIE HOPBI», HO
0 HUX — Pacckas B CJIeIYIONMi pas.

3aganue 7

Bo cxoavro pas dauna menu Ocmanxunckoti mesebawny 6 Mockee boavue
6 noadendv 22 dexabps, wem 8 noadensv 22 uions? Mooicno au Ocmankunckyro
MEALOAUHIO UCTLOADB30BATND 68 KAUECTNEE 2HOMONA OASL CONMEUNBIT “4ac0o8?
(O6was svicoma 540 mempos, duamemp enusy bawnu 18 mempos.)

ITo aT0it TeMe XOTEIOCH OBbI MOJETUTHCS ABYMS BIIEIATICHUSIMHU.

Iepswiit adhdekT cocront B TOM, UTO ceifaac Bee kejafomue (B TOM
qHCsIe MKOJIBHUKN — y9acTHUKN TypHUpPA) MOIYyT aKTUBHO HOJIB30BATHCS
WNareprerom u apyruMu mHGOPMAIMOHHBIMU CHCTEMAMHU. YK€ HEKOTOPOe
BPEMsI [TOSIBUJICST TAKOM MHCTPYMEHT, KaK 3JIEKTPOHHBIE CIIy THUKOBBIE KAPTHI
(Aunekc-kaprol, Google-KapThl), Ha KOTOPBIX KAXKJIblil YKeJIAIONUA MOKET
[IPSIMO B KOMIIbIOTEpE HANTHU, HAIIPUMED, CBOU JOM U MOCMOTPETH, KAK €ro
JIOM BBITJISIIUT CBEPXY, CO CIYTHUKA. TOYHOCTH CHUMKOB cefidyac TakoBa,
YTO BCe 3JAHUS BUIHBI 0 OTIEJIbHOCTH, TIO9TOMY KarK Il MOYKET CBOM J0M
sterko Haiitu. Takke X04YeTcss MOCMOTPETh, KAK K€ BBITVISISIT O CILyTHUKA
JIpyrue KpacuBble n Hambojiee WHTepecHble 00beKkThl. He TobKO Te Mecra,
KyJla IIyTeIecTByeM, — TOPHbIE BEPIIUHBI, MOpsi, 036pa W Tak jajee, HO
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U TaK¥e BBbIIAOIINECs] NHXKEHEPHBIE COOPYIKEeHUs, KAaK, HAIPUMEDP, MOCTBI
win tesebamuu. Korma Beprérech momoit — orkpoiite Aunekc- wiau Google-
KapThl, U TIOCMOTPUTE, KaK BBINISIAT OCTaHKUHCKAs DAIHS W3 KOCMOCA.
Ouenb 96TKO BHJIHA BCsl 9Ta MECTHOCTH — Teppuropusi Teserienrpa, cam
TEXHUIECKU TIEHTD, Py U ycaapba OCcTaHKIMHO — BCE MPEKPacHO BUJIHO.
W monepék Bcex CTPOEHUNT HEMHOXKEYKO HAUCKOCOK <«JIOYKUTCS» UETKas
TeHb Oamuu. HampaBiieHre TeHU 3aBUCHT, €CTECTBEHHO, OT BPEMEHM, KOTJIa
JIEJIAJICS KOHKPETHBINA CIIYTHUKOBBI CHUMOK. 9TO — caMo 1o cebe OueHb
3abaBHOE 3peJTHIIE.

A Bropoit apdexr cocrour B ciemyiomeMm. Cama OcrankuHCKast OarrHs
VHUKAJIBHBI ¥ OCODEHHBIN 10 (popMe OOBEKT — OHA OYEHb BBICOKAsS U
OYeHb TOHKasl, KaK urja. CoOCTBEHHO, B 9TOM M COCTOUT ee (DYHKIIMOHAJIb-
HOe HasHauyeHHWe (CM. Takxke http://www.tvtower.ru/56_HistoryMRC/).
[TosTomy, ecim B OfMH TPEKPACHBIH JIeHb TOCMOTPETh Ha OCTAHKUHCKYIO
GAIIHIO C CEeBEPHOIl CTOPOHBI € JIOCTATOYHOIO DACCTOsHUsI (HAIPUMED, U3
OCTaHKUHCKOrO IapKa), TO IIIIHJIb OAITHA MOXKET CIPOEIMPOBATLCH HA JHUCK
Cosania. Torma okaxkercst, uro BuauMblii quamerp CouiHiia Oyaer GoJiblie
BUIMIMOIO JIMaMeTpa TOHKOI BepxHeil dactu Oarrau. [loHsTHO, 9TO B 3TOM
ciydae B MecTe HaOJIIoaTe s JOI2KHA, Obljaa ObITh T€Hb, HO T€HU HET.

B mpemgioxkennom na TypHUD BOmpoce COMEPKUTCS HECKOJIBKO IMOJBO-
TIPOCOB, W TEPBBIM U3 HUX COCTOUT B CjeayiomeM. JI1000#t TOHKUI 00HEeKT,
BEPTHUKAJBLHO BOTKHYTBHIH B 3eMJII0 (T. €. THOMOH), JOJIZKEH 6POCATh TEHb,
KOTOpAasl JIOJI?KHA JIEYKATH Ha MOBEPXHOCTU 3€MJIM U IOBOPAYNBATHCS B 3aBU-
CHMOCTH OT BHJAUMOro cyTodHoro jasuzkenus CosHna (T. €. cOOCTBEHHOrO
BpaleHus 3emiin). B 9ToM coCcTOUT CTaHAAPTHOE UCIOJIb30BaHUE I'HOMOHA
(cm. Takzke 3amanue Ne 2, crp. 160).

CupamuBaercsi, OyjeT Ji 5T0 JjiejiaTh TeHb 0T OCTaHKWHCKOM OarmHu?
OnsiTh-TaKy Ha CIIyTHUKOBBIX CHUMKAX YETKO BHJIHO, YTO, KOHEYHO K€, ITO
tak. Ilouemy 661 1 HeT?

Caenyromuii Bompoc — a Kakoil JJIUHBI Oy[eT 3Ta TeHb! 1e, KTO Ha
9TOT BOILIPOC OTBEYAJIH, IICAJIH, YTO TeHb HajaeT Ha ceBep (pa3 B TeKcTe
Borpoca peub uuéT o nosayxHe — CousHne Haxomurcst HaJ Toukoil FOra).
JlyinHa 3TON TeHW, ecTeCTBEHHO, Oyjer 3aBuceTh OT BhICOTHI COJIHITA HAT
YpOBHEM TOpH30HTa. [leHb 22 WMIOHA — 3TO JIeTHEe COJIHIECTOSHUE, KOTJa
COJIHIIE B CEBEPHOM TOJIYIIAPUHU TOJHUMAETCS BBINIE BCErO, W €ro BHICOTA
Hat ropu3oHToM B MockBe pocturaer 56°. A, coorBercTBeHHO, 22 1eKabps,
B JIEHb 3UMHEr0 COJIHIIECTOSTHUSI, COJTHIIE CAMOe HU3KOe, €r0 BBICOTa B ITOT
JieHb B oJiiieHb B MockBe cocrasiisier Bcero 11°. IIoHsITHO, 9TO OT BBICOKOTO
CoJtania OymeT KOpoTKast TeHb Oaruu, a or Hu3koro CoJiHIla TeHb OT OalrHT
JOJIKHA OBITH CYIIECTBEHHO OoJiee JIMHHA.
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Kakoe ke OyieT oTHOIIEHNE JJINH 3TUX TeHeii? B 00pa3soBaHHOM MPsiMO-
YTOJILHOM TPEYrOJIbHUKE, IJle BEPTUKAIbHbIH KaTeT — 9T0 OariHga (BbcoTa
eé 540 M), a yroa okosio ocHoBaHusi usBecred (56° serom, 11° 3umoii),
HY?KHO OIIPEJICJINTH JIJINHY TOPU30HTAILHOTO KaTeTa. OTHOIIEHNE JIJINH THX
KaTeToB cocrasiser: tg56°/tg11° = 7,627. .., Tak 4T0 4nCTO HPOPMAILHO
3UMHsIsl TeHb OAIHU JOJI2KHA ObLjIa OBITH IIPUMEPHO B 8 pa3 JJINHHEE, YeM
JIETHSIS.

OkaspiBaeTCs, IYTO HA CAMOM jejie 310 Oyaer He Tak. Iloromy [ro B
UTPY BCTYITAeT BTOPOil paKkTop — TI000i 00BHEeKT OpocaeT TeHb He OeCKOHe -
Ho¥t fynHbl. BeckoHedHass TeHb MOXKeT ObITH TOJIBKO TOI/IA, KOT/1a HCTOYHUK
cBeTa — TOYEUHBIH (1 TO, ecin peHeGpeds adderramn mudpakium cBeTa).
A CosHlle — He TOYEUYHBIN MCTOYHUK; €0 BUJMMBINA YIJIOBOU pa3Mep Ipu
HAOJIIOJICHUN C TIOBEPXHOCTH 3€MJIA COCTABJISIET OKOJIO ITOJIOBUHBI TPAYCA.
IMosTomy Tenb or yoboro obbekTa (B TOM 4ucse OT GallHu), eCTEeCTBEHHO,
B IIPOCTPAHCTBE OYJET IPEICTABIATH CODOH CXOMAMMUNCT KOHYC C TEM IKe
CaMBIM YIVIOM B HOJITPAJIyCa Y CBOEH BEPIINHBI.

tg0,5° = 0,00872... ~ 1/100

Taxum obpaszom, HaxXOHsACh HA 3emite U Oyaydn ocBereHbl COTHITEM, JIIOObIE
00bekThl (1 Mbl ¢ BaMu B TOM 4uciie) He MOT'YT CIIeJIaTh CBOIO TEHb JJINHHEE,
geM npuMepHo B 100 pa3 oT cBOero HaMMEHBIIEI'O IIOIEPEYHOIO Pa3Mepa,
T. K. ¢ 3Toro paccrosauss Cosaile OyJieT UMeTh yrKe OOJIbIINN YIIOBO# pas-
Mep, YeM OCBEMIEHHOE TEJIO, U JIyId OT pa3Hbix KpaéB CosHna OymayT 00Xo-
JINTH €r0 C PA3HBIX CTOPOH.

OcranknHCKast OAITHS HEOJHOPOJHAs 0 IIUPHUHE, Y Heé ecTh OeToH-
HBIA CTBOJI, IOTOM «CTakaH» (rae Haxomurcs pecropan «Ceapmoe HEGO» ),
U TIOTOM BEpXHsIsl TOHKAsl aHTEHHasl 9acTh (CM. PUCYHOK Ha CJIEIyOIIeil
CTpaHuIe, B3AThIA u3 http://www.tvtower.ru/56_HistoryMRC/).

Tak BOT BepxXHsisdl TOHKAsl METAJIMYIECKAs 9acTh Oamiyu (OHA UMEeT TOJI-
HIMHY OKOJIO 4 M) TEHH Ha 3eMJie BOOOINE HUKOIJA HE JIAET, IOTOMY YTO eé
TEeHb 3aKAHYNBAETCS €I€ B BO3/IyXe PAHBIIIE, UeM YCIIEBAET JIOCTUYb IIOBEPX-
HOCTH 3eMJu. TeHb OpocaeT TOJIHLKO caMO OETOHHOE COOpPY2KEHUE, BBLICOTA
KOTOPOTO 385 METPOB, U OOJIBITION «CTaKaH» JUAMETPOM OKO0JI0 20 METpOB ¢
HAOJIIOATE/IFHON TLIOMAIKON U PECTOPAHOM.

W nanbine ongaTb-Taku BO3HUKAET OYCHb WHTEPECHAS <«HUI'Pa TEHEM»,
OyzeM Tak roBopuTh. Eciu coJtHIle BHICOKOE, TO COOTBETCTBEHHO TEHb KOPOT-
Kas — OHa JIOXKUTCS HOPMAJIBHO, BCE KPACHBO BBINVIAINT. Ecian e cosHIle
HAYUHAET OILyCKAThCH (IIEPEXOIUT B COCTOSHUE 3UMHETO COJIHIIA), TEHb YIJIH-
HSIETCSI, ¥ JIaJIbIle BO3HUKAET 3(PMEKT CXOXKIEHUs IPABOIl U JIeBOW I'PAHWI]
reru aApyr ¢ apyroMm (mog yriaom 0,5° — BHIMMBIM YIJIOBBIM JUAMETPOM
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Couna). TTosToMy, Kak TOJBKO TEHb HAYMHAET CUJILHO YIJIMHATHCHA, OHA
HAYUHAET I[POCTO <«PA3BAIMBATBHCA» (TOUHEE, «CAUBATHCS»): COJIHEUHBIE
JIyIU € ABYX CTOPOH HAYMHAIOT BCTPEUYATHCS, M TE€Hb OT OAITHU HA MOBEPX-

HOCTHU 3eMJId «UCUYe3aeT>.

Ecau stor addexT yduecth akkypaTHo, TO OyIeT
[IOHSATHO, YTO TEHb DAIHU HA CAMOM Jejie He MOXKET
YBEJIUYIUTHCs Oosiee ueM B 3 pasa. Kak TOIbKO costHIle
CTAHOBUTCs 0OJiee HU3KUM, JIYYM COJIHIIA YCIEBAIOT
«0DOHTHY GAITHIO C TPOTUBOITOJIOKHBIX CTOPOH.

Ormernum, uro OCcTaHKMHCKAs OAIHs, B TOM YUCJIE
U e€ BEepXHssl YacThb, KPOME TEHU MOXKeT CO3Ja-
BaTh TaK¥Ke <IIOJIyTeHb», TO €CTh YaCTUIHOE CHUIKE-
HU€ OCBEIIEHHOCTH YYACTKOB 3E€MHON ITOBEPXHOCTH.
O06JtacTh YaCTUYHOTO 3ATEHEHHUS HE UMeeT UYETKUX
rpaHuil 1 Mo (GopmMe COOTBETCTBYET OalllHe, TO €CTh
B KAaKOM-TO CMbICJIE ITOXOXKa Ha TeHb. Takoe 3arene-
HUE MOXKET XOPOIIO HaOJIIOJATHCST HA KOCMUYECKHX
CHUMKAaX, B TOM YHCJI€ U UCIIOJIb30BAHHBIX B KAYECTBE
doHa 118 OHJIAWH-KAPT B HMHTEpPHETE. TaKyio ITOJIy-
TEeHb HEJIb3sl HA3BATH HACTOSIIEH TEHBIO, TAK KaK Ha
[TOBEPXHOCTh 3€MJIH, 3aHSATYIO IOJIYTEHBIO, MAJAI0T
IpsiMble COJTHeYHbIe Jiydn. 110 9T0ii 2Ke npudnHe, HEIo-
CPEeJICTBEHHO HAaXOJsCh B 30HE IOJIyTEHHW, 3aMETUTH
HAJIMIHe 9TOH MOJYTEeH! [TOCTATOYHO CJIOYKHO.

UcmonbzoBarh OCTaHKUHCKYIO OAITHIO KakK COJI-
HEYHBIE YaChl MOXKHO. BoJiee Toro — 310 04eHb Kpa-
cuBo. Ho ectb onma Gosibinias ipobjieMa — He OYU€HDb
MTOHSITHO, OTKY/Ia Ha 3Ty TE€Hb MOXKHO OBLIO ObI CMOT-
perb. B cymHOCTH, €CTh TOJBKO JBa MeCTa, OTKYIa
XOPOIIO MOXKHO yBUJAETh TeHb OCTAHKUHCKOM OalHu.
Bo-nepBbiX, co cuoyTHHKa (HO Ha CILyTHHKAX IIOKA
MAJIO KTO CHJIUT), U, BO-BTOPBIX, — CO CMOTPOBOI TLIO-
IIQIKA CAMOIl OAIITHM.

TTosToMy, KaK TOBOPHUTCSI, BBl MOYXKETe IMPOBEPUTH,
MOXKETe IMOBEPUTH, YTO TEHb €CTh, U OHA, COOTBET-
cTBeHHO, moBopaumBaercs Beses, 3a Cosmnem. [lpu
JKeJTAHUU TEPPUTOPHUIO BOKPYT OAITHU MOYKHO OBLIO
Obl PasMETHTh 1107 COJHEYHBbIE Yachl (HAIPUMED,

540 m

C IIOMOIIIBLIO 36pKaJI). A BOT 4TOOLI HA 3TU YaChl IIOCMOTPETHb — HY2KHO 6y,ZL€T
BepTOJ’IéT HaHUMaTh, IOTOMY YTO MHA4YC X HUOTKYJAa HE YBUIUIID.
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CogeprkaHne XUMHUYECKUX 3JI€MEHTOB BO BcesieHHOM

Lonoanenue x 3adanuam N 1 u N 6

Conepkanusi XUMIIECKUX 9JIEMEHTOB BO Beestennoii B niesiom, B Costaed-

HOIT cucrteMe u B HeapaX Ppa3HbIX IIJIaHET CYHIECTBEHHO OTJINYaI0TCH.

Bcesennast cocront B ocHOBHOM u3 Bogopoga (75%) u remms (24%),
aTOMBI KOTOPBIX UMEIOT Hambojee TPOCTOe CTPOEHME W 00PA30BAJINCH €IIé
B panHeit Bcesennoit, 10 obpaszoBanust 38€31. [Ipeobmaganne B macmrabax
Bceesnernoit BoJ1opo/ia CBUIETEILCTBYET O TOM, YTO OH — HCXOMHBI 9JIEMEHT
JUTsT SIZIEPHBIX MIPOIIECCOB CHUHTE3a 0oJiee TSKEBIX 31eMEeHTOB. Bee ocTaiib-

Hbl€ XUMHUYICCKHUE IJIEMEHTBI B CYMMeE COCTaBJIAIOT BCET'O OKOJIO 1%

Kocmuyeckasi pacipocTpanéHHOCTb Haubosiee OOUILHBIX 3JIeMEHTOB (110

A. Kamepony, 1982).

GE) Iopsia- | Cpenusist Pacmpocrpanénnoctn Konrenrparns

GE KOBBI Macca, IO 9HCJIy aTOMOB I10
™ HOMED a. e. M. (nopmuposka [Si] = 10) Macce
H 1 1,0087 | 2,66 - 100 0,774
He | 2 40024 | 1,8-10° 0,208
C 6 12,01 1,11 - 107 3,8-1073
N 7 14,01 2,31-10° 9,3-1074
0] 8 16,00 1,84 - 107 8,5-1073
Ne | 10 20,21 2,6 -10° 1,5-1073
Na | 11 22,99 6,0 - 10* 4,0-107°
Mg | 12 24,31 1,06 - 106 7.4-107%
Al |13 26,98 8,5-10% 6,6 -107°
Si | 14 28,09 1,0-106 8,1-1074
S 16 32,06 5,0 -10° 4,6-107%
Ar | 18 36,28 1,06 - 10° 1,1-1074
Ca |20 40,08 6,25 - 10 7,2-107°
Cr |24 51,97 1,27 -10* 1,9-107°
Mn | 25 54,94 9,3-10° 1,5-107°
Fe | 26 55,85 9,0-10° 1,4-1073
Ni | 28 58,73 4,78 - 10* 8,1-107°

(Cm. Qusuka xKocmoca. Masenbkas sunukioneaus. [log pex. P. A. Crons-

ea. M. 1986.; http://www.astronet.ru/db/msg/1188613)
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B cpenrem pacnpocTpaH€HHOCTE 371€MEHTOB OBICTPO IQJIa€T C BO3pac-
TaHueM aTOMHON Maccol. U3 mociesyromux Hanbosee pacipoCcTpaHeHbI
YTJIE€pO[Z, a30T, KHUCJIOPOJZ, HEOH, HATPU, MAarHuil, aJIOMUHUNA, KPEeMHUN
U 2KeJe30, T. €. IJIEMEHTBI, OPsIKOBBbII HOMED KOTODBIX IO TabJmIile
J. 1I. Menneneesa ne mpesbimmaer 27. [Ipu 3TOM 371€MEHTHI ¢ YETHBIM
MAaCCOBBIM YHUCJIOM UMEIOT OOBIYHO 00Jiee BBICOKYIO PACIPOCTPAHEHHOCTD,
ITOCKOJIBKY $I7Tpa, COCTOSINNE U3 YETHOTO YHCJIa IPOTOHOB U YETHOTO YUCIIA
HEHTPOHOB, 00J1a/1a10T 60JIee BHICOKOI YCTOWINBOCTHIO.

Pacnipocrpanenue XUMUIECKHAX JIEMEHTOB B [ aJlaKTUKE YMEHBIIACTCS C yBe-
JITYEHUEM MOPAIKOBOrO HoMepa ajieMenta (1o A. Tlossrckomy). DireMeHTbI
¢ uérabpiM HOMepoM (1) pacnpocTpaHeHbl GOJIbIIe, YeM JIEMEHTHI ¢ HeYET-
ubiM HOMepoM (2). (®epcman A. E. Teoxumua. JI., 1934, . I, c. 156,
http://himelem.ru/himz1-23.html)!

14B kauecTBe IpuMepa MBI IIPUBEJIN OJUH U3 IIEPBBIX OIMYyBINKOBAHHBIX IPa(UKOB pac-
MIPOCTPAHEHUsI XUMHUYIECKUX JIEMEHTOB BO BcesleHHOI, B I1€JIOM /10 CHUX IIOD HE IOTEPSB-
muit akTyasbHocTH. COBpEMEHHBIE YTOYHEHHBIE JAHHBIE IO TOMY BOIPOCY MOXKHO 6e3
Tpysa Haiitu B lHTEpHETE.
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Haubosee pacripocTpaHéHHOIT TepMOsIIEPHOIT peakiueil B 3BE3axX ABJIsI-
ercsi IpeBpalleHrne BoJopoxa B rejuil. Jluruit, Gepusiuii u Oop OvYeHBb
JIETKO PAa3pYINAIOTCs MPU TEPMOSIIEPHBIX PEAKIIAsIX, TAKXKE MPEBPAIIATCH
B resmit. OJIHAKO, CHHTE3 JIEMEHTOB HE OCTAHABJIMBAECTCS HA 00PA30BAHUU
rejivisi. DTOT IJIEMEHT B CJIEJYIONNX KACKAJaX TEPMOSIJIEPHBIX DEAKInit
MOXKET 00pa30BaTh sipa yIjepoja, KHUCJI0poia, HeOHa, KOTOpbIE IaJjiee B
pe3yJbraTe 3aXBaTa sijiep Tejidsi TPeobpas3yoTcs B spa MarHus, KPeMHUS,
cephbl, aproHa u Kaybius. Pacupocrpanéanocts simementos ot C mo Ca, siapa
KOTOPBIX MOI'YyT OBITH COCTABJIEHBI U3 [EJIOr0 YUC/Ia AJep resus (-9acTHuil),
OTHOCHTEJILHO BBICOKA. Peakiiny CHHTe3a [IPU «I'eJIMeBOM I'OPEHUN» TPEOyIOT
OYeHb BBICOKOI TeMIIEPaTyPhI U IIPOUCXOJIAT TOJIBKO B HanboJiee MaCCUBHBIX
3BE311aX, B HEJPAX 3BE3I-TUTAHTOB, & TAKXKe IPU TEePMOsIIEPHBIX B3PbIBAX
3BE3.

IIpu sTOM BBIIEJSETCH OYEHDb BBICOKUiT MakcuMyM i Fe (mouru B 100
pa3 10 CpaBHEHHuIO ¢ coceqHuMu syemeHTamu). O6pasoBanue Gosiee TszKe-
JIBIX $IJIEP, COJIEPKAIIMX OOJIBIIIOE YUCIO HYKJIOHOB, MOXKET IIPOUCXOIUTH
IIpU TIOCJIEIOBATEILHOM 3aXBaTe HEHTPOHOB. Pe3koe yMeHbIleHHe OOuMJIMst
9JIEMEHTOB C POCTOM ATOMHOM MAaCChl OObLICHAETCS OTPAHUYIEHHON MOIIHO-
CTHIO MCTOYHUKOB HEUTPOHOB.

B 3emuBIX M JIyHHBIX HOpOmAaX, a TAKXKe B METEOPHUTAX BOIOPOIA U
reJius MaJIo, OTTY/Ia OHU YJIETYYHJINCh 38 BPEMs SBOJIIOIIH IIJIAHETHBIX TeJI.
B pmocrynHoit yactu 3emsin Hanbojiee paclipoOCTPAHEHBI 3JIEMEHTHI.

’ DjemeHT \ AromHBII HOMED \ Conepzxanme, % mo macce

@) 8 49,4
Si 14 25,8
Al 13 7,5
Fe 26 4.7
Ca 20 3.4
Na 11 2,6
K 19 2,4
Mg 12 1,9
Ti 22 0,6

[Ipoume s;remMeHTDHI 0,8

(Bourbinast coBeTcKast SHIMKIIONeusT, u31. 3; http://slovari.yandex.ru/
dict/bse/article/00093/07500.htm)

IIpu sTOM comepzkanme 3JIEMEHTOB B 3€MHOI KOPE OTJINYIAETCS OT COIEP-
JKaHUsl 3JIEMEHTOB BO BCell IJIAHETe 3eMJlsl, B3ATOl KakK IeJI0€e, TOCKOIbKY
XUMUYIECKUN COCTaB KOPbI, MAHTUU U sIpa 3eMJIN HEOAMHAKOB. Tax, sipo
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COCTOUT B OCHOBHOM W3 »KeJjie3a U HUKeJsi. Takum 06pa30M, obume ¥Xxeje3a
II0 Mepe 3BOJIIOINHN HEeOECHBIX TeJ CyHOIeCTBEHHO BO3pacTaeT.

Ob6beKThI OTHOCUTENBHOE COJIEPIKAHIE
JKeJre3a 10 Macce

Pannsis Becenennast 0,0

Cospemennas Beenennas | 0,0014

3emHast KOpa 0,047

3eMHOE AP0 0,8

Kpurepun o1ieHOK M HarpakIeHusi

Bouio mpeitoxkeno 7 3amannii. Kaxkgoe 3ajaHue OleHIBATIOCH [IEJBIM HEOT-
PHUIATETLHBIM KOJUYIECTBOM 0AJLJIOB 110 TPUMEPHBIM KPUTEPUSIM, ITPUBEIEH-
HBIM B KOHIIE pa3Jeia.

Cirie/tlyer OTMETHUTD, 9TO MPUBEJEHHBIE KPUTEPUN SBJISIOTCS JTOCTATOIHO
[IPUMEPHBIMH, U PEIIEHNE O BHICTABJIEHIH OKOHIATEILHON OIEHKH TPUHUMA~
Jiock XKiopu. [Ipu 3ToM HanboJiee TUIMIUYHBIMU OBLIN JBE CUTYAIIWH.

1) HIkosbHUK HIepevncIIsieT OObEKTHI, IMEOIIie OTHOIIEHHE K OTBETY Ha
[IOCTABJIEHHBII BOIIPOC, HO He JIAET MOSCHEHUIl, TO3BOJISIONNX yOeUThC B
TOM, 9TO aBTOP OTBETA BEPHO MOHUMAET PACCMOTPEHHYIO B 3aJ[AHUU CUTYa-
IIUIO ¥ TEKCT CBOErO OTBETA. B 9TOM cijIyuae pereHne o BhICTaBICHIN HAJIIOB
JKIOPH [TPUXO/INJIOCH IIPUHUMATE B CYIIECTBEHHON CTEIEHH ITPOU3BOJILHO.

2) IIKoJBHUK XOPOIIO Pa3bHpaercsi B MOCTABIEHHOM BOIPOCE M JAéT
rpaMOTHBIN 1OAPOOHEIH oTBeT. IIpn aTOM OH, ecTecTBEHHO, TTOIy4IaeT OOb-
1moe KoJimaecTBo 6anoB. Ho ckobKo nMeHHO OaJIOB CJIeIyeT BHICTABUTH —
OIIPEJICJINTH HE OYeHb MPOCTO, YIUTHIBasi OOJIBIIOE KOJUIECTBO MEPEKPECT-
HBIX JIOTHYIECKUX CBSI3€il MEXK/Iy Pa3JUIHBbIMU djieMeHTaMu orBera. K Tomy
JKe B 9TON CHUTYalUd MOJCYATAHHOE B TOYHOM COOTBETCTBHH C (POPMAIb-
HBIMH KPHUTEPUSIMHU KOJUYECTBO 0AJJIOB HE OTPayKaeT PEeabHBIX YCIIEXOB
IIIKOJIbHUKA B BBIMOJTHEHUN 33/ IaHUS.

B cBsasu ¢ stum kiopu Obuta pazpaborana cucTeMa HATDAXKJIEHUs, IO
BO3MOXKHOCTH yCTPAHSIONAsT HA3BAHHBIE TPOOJIEMBI.

IIpr HarpakJieHUN yYHUTBIBAJIACH CyMMa 0aJjljloB MO BCEM 3aJIaHHSIM,
KOJIMYIECTBO 3aCYMTAHHBIX 3a/aHUl, a Tak»Ke KJACC, B KOTOPOM yIHTCH
YIaCTHUK.

Kaxioe 3ajaHue CYUTAIOCH BBIIOJHEHHBIMU YCIIEIIHO (3aCYUTHIBA-
JIOCD), €CJIH 33 Hero IOCTABJIEHO 5 MM OoJibIie GaslioB.

Omuenku «v» (rpaMoTa 3a YCIEIIHOe BBICTYIIEHME HA B KOHKYPCE IO
aCTpOHOMHUM M HayKaMm O 3emiie) u «e» (6asm MHOroGOpbsi) CTABUJIUCH B
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cooTBercTBUU ¢ Tabuneit (Hy>KHO ObLIO WK HaOpaTh CymMMy OAJIIOB HE
MEHBIIE YKa3aHHOH B TabJIUIle, WM KOJMYECTBO 3aCUUTAHHBIX 3aJaHuil HE
MEHbBIIIE YKA3aHHOIO B TabJIuUIIe).

IIpu onenuBaHuy B OaJlIaxX KazKIOrO 3aJaHAsS UCHOIb30BAIUCH CJIELYIO-
mue npuMepHble Kpurepun. (Pasymeercs, mpaBUIbHBIE OTBETHI MOTJIH OBITH
HOCTPOEHDI JIIOOLIM BLIGPAHHBIM aBTOPOM Pa3yMHBIM CIHOCOOOM, He 06s3a-
TEJHLHO TOYHO COBIAIAIONIUM C TPUBEJEHHBIM, TAKKe OIEHUBAJIUCH BCE TIPU-
BEJIEHHBIE B OTBETAX IPUMEPHI, B TOM YHUCJIE U HEIOCPEICTBEHHO HE YKa3aH-
Hble B KPUTEPUSX. )

«e» (MHOro6opbHE) «v» (rpamora)
Kiacc | cymma | KOJIMYeCTBO | CyMMa | KOJUYECTBO
0aJLIoB 3aJIaHNI 0aJLIoB 3a1aHmit
<5 3 — 5 1
6 5 — 9 1
7 7 — 11 1
8 8 — 14 1
9 8 1 15 2
10 9 1 16 2
11 9 1 18 2

(B ciuyuae, ecim mocTaBiieHa OLEHKA «V», OIEHKA «€» He CTABHUTCH.)

NHcTpykiust jisi MPOBEPHIOMINX 110 OIEHUBAHUIO BBINOJHEHHBIX
3agaHuii B basiax

Ba xopormuii, JOru4aHbIi, pasyMHbIii (¢ yI6TOM BO3pacTa IIKOJIb-
HUKAa) OTBET CTABUTCs 5 OAJLIIOB.

Jlasipiie HY?>KHO TIOCMOTPETH KPUTEPUU — €CJIM 1[I0 HUM IIOJIy9IaeTCs
6oJIbITIe OAJITIOB, TO MIOCTABUTDH OOJIBIIIE.

Ecnu orBer Hepa3yMmHBII — Tak»XKe CMOTDPETh KPUTEPHHM U IIOCTABUTH
CTOJIBKO GajuIoB, CKOJbKO mnojydaercd. (OObIYHO 3TO OyJer HEMHOTO HJIn
npocro 0. Ho mHOrIma moxker mojyumThes gaxke OoJibiie 5 — 3Tu 6aJLIbI,
TaKUM 00Pa30M, MKOJBHUK IIOJYYAT 38 HAYUTAHHOCTH U PYIUIIUIO. )

Pazbasmnosky cieayer paccMaTpuBaTh UCKIIOYUTEIBHO KaK IPUMEPHYIO
U IPUMEHATh TBOPYECKM. B uacrHOCTH, eciinm B paboTe NIKOJIbHUKA €CTh
pa3yMHasl MBICJIb, SIBHO B pa30aJ/UIOBKe HE YKa3aHHAsl — 3Ty MbICJIb HYKHO
OIEHUTH AHAJIOTMYHO MMEIOIIUMCS KPUTEPUIM.

Ecmu B pabore mmeercst comeprkaTesibHOE yTBEPKIEHNE, B KOTOPOM BbI
COMHEBAETECh — II0 BO3MO2KHOCTU IIPOCH0a IPOBEPUTDH €r0 B MHTEPHETE.
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1.

VkazaHa rpaBuUTalisl KaK IPUYNHA KOHIEHTPAIMM BEIIECTBA B | 2
HebecHbIe TeJa.

Crparudukanys CJIOEB BelIeCTBa 110 IJIOTHOCTU IIOJ JeiicrBueM | 3
CHJIBI TSIXKECTU.

Pazimumbie (asoBble cOCTOAHNS BelecTBa (IIa3Ma—ra3—KUIKO- | D
CTh—BSI3KHIl PACIIIaB—TBEPJIOE) B 3aBUCHMOCTH OT TEMIIEPATYPbI
U JIABJICHUS] JAHHOTO CJIOSL.

VYcioBre rUAPOCTATHIECKOTO PABHOBECHS CJIOEB (KpoMe BHernHeid | 3
TBEPZOIT KOPBI U si9eeK KOHBEKIIHN).
B03MOXKHOCTB TEIIOBOM KOHBEKI[UH BELIECTBA /IS KUJAKHUX U Bsi3- | 3
KHX CJIOEB.
2Keneso (u nukesn) — naubosee obunbubie (Fe 34,6%) u miorusie | 2
COCTABJIAIONINE IIJIAHET, KAK KOHEYHDLIE SJIEMEHTBl HYyKJICOCHHTE3a
B OOBITHBIX 3BE3AX.

HUngopmayuio o cocmase enympernocmeti 3emau, naagkem u 36€3d, ove-
BUOHO, HEAD3A NOAYHUMD Henocpedcmeenno. Tlosmomy 10600 «npaguib-
MO OMBEM MG MAaK0T 8ONPOC 8 A1000M cayuae bydem npednosodAHcUuUmens-
HOLM U JOADHCEH COOEPHCAMD APLYMEHMAUUIO: KAKUE CNb 0CHOBAHUS NOA-
2amb, Ymo deao 06CMOUM UMEHHO MAK — KAKUE UMEHHO MEMOObL UCCACIO-
BAHUT U/ UAU HGOAOOEHUA NE2AU 8 OCHOBY MAKOT AP2YMEHMAUUL.

W3 wero cocrour simpo 3emiin?

3a BpeMsl CyIIECTBOBaHUs 3eMJIM, KaK IIJIAHETHOI'O TeJja, OKOJIO | 2
4,6 MJIpJ, JIET, TTPOM3OIIEST HATPEB €€ BEeIeCTBa, €ro pPacIlIaBje-
HUe, pa3Jie/IeHne 10 COCTaBY W KOHIEHTpaIs HanboJee IIOTHBIX
COCTABJIATONINX B TIEHTPE.

OCHOBHOII MeTOJI UCCJIe/IOBaHNS BHYTPEHHUX CJIOEB 3eMJIM — 30H- | 2
JMpOBaHNE CEICMUYECKIMU BOJTHAMU U aHAJIN3 I'PAJIUEHTOB CKOPO-
cTell TPOJOJIBHBIX U TIOMEPEIHBIX S-BOJIH.

JloTIoTHUTEIBHO — MOJIEJINPOBAHNE IBUKEHUS TI0JIIOCOB, IPUJIUBOB | 1
7 TIPEIECCUU TeJIa 3eMJIN.
Buyrpennee kpucrajuimaeckoe sapo (riybuna or 6371 1o 5120 kM) | 3
COCTOUT B OCHOBHOM W3 JKeJe3a W HUKeJsd, IIOTHOCTL 13 T/cm?,
nasienue 3,5 - 108 arm, TemmepaTypa = 6400 K.
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Buemmee xujkoe syipo (raybuna ot 4980 mo 2900 kM) — mior-
HocTh ~ 10 v/cm?, nasyenne ~ 2-10% arm, Temmepartypa ~ 5000 K.
CHm>KeHne CKOPOCTH OOBEMHBIX BOJH U BBICOKAS 3JIEKTPOIPOBOI-
HOCTb.

Yro HAXOUTCS B TEHTPE APYTHUX IJIAHET?!

Meron uccaeqoBaHusl — MOJIEJIbHBIE TIOCTPOEHUS, JIsd JIyHBI —
yacTu4IHO ceficMorpadus (Ha CIlyCKaeMbIX allllapaTax), FPaBUMeT-
pust KOPBI U COOCTBEHHDIE JIBUYKEHI.

Peskoe oriimune XuMUIeCKOr0 cOCTaBa IJIAHET 36MHOIN IPYIIIBI OT
costneunoro — mpeoburaganue Fe, O, Si, Mg. B xope — okwucsbr
SiOs, AlyO3. ITouTn moOHOE OTCYTCTBUE JIETYYUX COETUHEHUI.

ZKuyxkoe siipo y Benepwr u Mepkypust.

YMeHbIleHue OTHOCUTEIBHOM 01 AApa (METAJUIMIECKUX DJIEMEH-
toB) or Mepkypus k Mapcy u Jlywue.

[Tnanerpi-ruraarel  (FOnurep) — COJMHEYHBIH COCTAB BHEIIHUX
cioés (H, He), ¢ riybunoit nepexo/; BOAOPO/a B KUJAKYIO U MeTaJjl-
Jmaeckyio (¢ 25000 kM) dasy. B nenrpe — KameHHoe siipo pas-
MepaMu ¢ 3eMJT0, TIIy6xKe BOSMOYXKHO TAKKe METANINIECKOE SIIPO.
Temmneparypa B nieatrpe g0 30000 K.

A uro B meHTpe 3BE317

I'mapocraTmyaeckoe paBHOBECHE 3Be3JIbI (CHIIA TSAXKECTH — JaBJIe-
HUE ra3a).

Tennosoe paBHOBecHe 3BE3IBI (BbLIIEJICHHE SHEPIHE — I[IEPEHOC
SHEPIUU BOBHE).

Poct napisienns u TemiepaTypbl K HEHTDPY 3BE3JIBL.

Conrne — B nenrpe (696000 km) Ty = 15,5 mun. K, nasmenne
310" arm., mrorHOCTH 160 T/CM3.

3BE3/bI IVIABHOMN II0C/IEI0BATEIBHOCTH — TOMOTEHHBIE (OIHOPOI-
HbIE [I0 XUMUYECKOMY cOocTaBy, 30HblI Kousekimu) or MO (0,5 macc
Connana, Ty, =8 mus. K, pp-peaknus ropenusi Bogoposa) jgo B0
(20 macc Commna, Ty, = 34 v, K, C-nuki ropenust BOIoOposa).

KpacHbIil THTaHT — «TeqmeBoe sIpo» 6e3 aaepHbIx peaxumit (1,3
macc Comnna, Ty, = 40 mua. K, gasnenue 3 - 1015 atw., miornocTs
3,5 10° v/cm?).

192




Benbiit kapiumk — cocroguue Bbipoxiennoro raza (0,9 macc | 2
Cousmnma, paguyce 10000 km, Ty = 8 mun. K, nasienue 1018 arwm.,
mwroraocTs 3 - 107 r/em?).

HeiiTponnas 3Be3/1a — BCIBIIIKA CBEPXHOBON — HEHTPOHHAA KUZ- | 2
kocThb + TBépaas kopa Fe (1,4-2,7 macc Conana, pajguyc 10-18 Kk,
T, = 8 mum. K, masnenne 1026 ara., mrorrocts 101° v/cv?).

YV Kakux 3BE3J] MOTYT OBITDH KeJIe3HbIe sipa’

CakaTue reJIMeBoro sijipa KPacHOIO T'MIaHTa — IeJIMEBBIE Peakiuu | 2
cunTe3a TsKeNbx jnementoB C, O, Ne, Mg, ... — o Fe.
KonBekTuBHOE mepeMeninBaHne CJI0EB BBIHOCUT Ha ITOBEPXHOCTDH | 1
3Be3/IbI IPOIAYKTHI s/IEPHBIX PEAKIINiT U3 BBITOPEBIIETO SIpa.

Merasmaeckue 3Be3/p! (Kiracc Am). 1
Benpimky remeBoro CJI0eBOro MCTOYHHKA — IPOAYKTHI MesjeH- | 1
HOTO 3aXBaTa HEHTPOHOB snpavu — Ba, Pm, Zn.

2. Kakue nebecable 00bEKTHI MOXKHO HCIIOJIL30BATH B KAYECTBE ITAJIOH-
HbIX vacoB? Kakue Hejib3s u moyemy?

Couanrie
CBeToBoIii JiIeHb — OCHOBa 6ruocdepbl 3eMJIH U YeJI0BeIeCKOl aKTuB- | 1
HocTu (YTPO—J/IeHb—BeUep) = HU3Kasl TOYHOCTD J10 1—2 YacoB.
Couteunble 4achl (pasjesieHue JHs Ha J0JIM) — PHOMOH, obesuck, | 1
Hpesnnit Eruner, ox. 3500 10 H. 3. = HEPAaBHOMEPHOCTH CBETOBOT'O
JIH¢, TOYHOCTB J10 0,5 Jaca, TOJIbKO JIHEM IIPU SCHOI TIOTO/IE.
PaBHOMepHOE TeueHue BpeMeHH — BOZdAHbIE Yachl (Kjerncuapa), | 1
Kapmnak, ok. 1500 mo #. 3., Tounocts 10 0,2 gaca na 10-12 gacos
X018, Tepe3alyCK CUCTEMBI IIPU 3aX0Jie COJIHIIA.

Mexanmdeckne Kosiebare/bHble cucTeMbl — Oumiisiner], oK. 1200 r., | 1
TounocTs 0,5 9aca Ha CyTKH, KOHTPOJIb U EPE3aIyCK CHCTEMBI IIPH
BOCXO/I€ COJIHIIA.

Mastrauk Tasmmsest (1583), yacer I'roiirenca (1658), 3arem Mexanu- | 1
qeckne Jachl 17-18 BB. — TouHOCTH OT 1 MuH 70 10 € 3a CyTKH,
[IOBEPKA 110 MCTUHHOMY IOJIYIHIO.

HeBu3 mapuzkckux 4vacoBHKOB: «CoJjiHIle moKa3biBaeT Bpemst | 1
OOMaHYNBO» — OIpeJesieHNe YPABHEHUS BPEMEHU, MONPABKHA K
UCTUHHOMY coJtHITy 10 16 mumH. «Tempora mutanturs.
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JIyna

B aymnom kamengape — Hauano HOBOro Mecsima (HeoMeHwWst) —
MOSIBJICHIE MOJIOJIOTO MeCsiIia I1ocjie HOBOJIyHUsI. To ecTh Hadaso
MecsIla TPUXOJUTCA Ha TOT JI€Hb, KOIJIA cepi MoJyionoit JIyHbr,
110CJIe HOBOJIYHHUSI, CTAHOBHUTCH BHAUMBIM ¢ 3axogoMm Counra. B
HACTOAIIUI MOMEHT CYIECTBYIOT JIBA MHEHHs II0 BOIIPOCY OIIpe-
JIeJICHUsT Hadajia Mecsla: HEKOTOpble MYyCyJIbMaHe YUUTHIBAIOT
MECTHYI0 BUAUMOCTH JIyHBI, B TO BpeMs KakK Jpyrue Iojara-
IOTCSI Ha CBUJETEJILCTBA aBTOPUTETHBIX JIOJIEH B MYCYIbMAHCKOM
mupe. Mciam Jomyckaer o6e BO3MOXKHOCTH, HO 3TO IIPUBOIHUT
K Pa3INvuio BpeMEeHU Hadaja MecsreB. http://www.calend.ru/
holidays/islam/

Luna Fallax («JIyHa-oOMaHIIMIA» ) — e2KeJJHEBHOE U3MEHEHHe Bpe-
MEHH BOCXOJ[a U 3aXOJIa.

Wcnionpzopanne Tabsui koopauaaT CoJiHna u JIyHbI 111 TIONPaBOK
MOPCKHX XPOHOMETPOB.

Buaumsbie 3BE31abI1

«3Bé3auble yacbl» JIpesnero Erunra — ok. 1500 10 H. 3. = TOY-
HOCTh 70 (0,2 1waca, TOJIBKO HOYBIO.

«IlepBas 3Be372» — HAYAJO HOBBIX CYTOK U MeCHANa — HEPABHO-
MEPHOCTbD JJIUTEJIbHOCTUA CYTOK, TOJIBKO IIPU sICHOU IIOTOJIE.

3séznnoe Bpems — Oute Pemep, ok. 1690, nzobperenue moJry 1eHHON
TpyObl U MEPUIUAHHOTO KPYTa, TOYHOCTH 10 1 MuH.

18 m 19 Bek: mocyemyroIIee MOBBIIEHNE TOYHOCTU 3BE3THOTO BpeE-
menn jo 0,1 c.

Hepasnomeproctu BparieHnst (pU3nIECKOro TeJia 3eMJIH:

BEKOBOE  3aMeijieHue u3-3a  npuwsmsHoro  tpemus (0,002
¢/croserue);

rojguansle (ce3oHHBIE) M3MereHus (10 0,0025 c)

HeperyJspHble CKa4YKoOOpasHble W3MEHEHHs JJIMHBl  CyTOK
(100,004 ¢)

Pasuomeproe 3sdemepunoe (HbiokoMoBckoe) Bpems (Hbrookow,
1900) Ha OCHOBe TPOIMYECKOIO rojia M IIONPABOK TEOPUU JIBHUKE-
Hug JIyHBI.

CoJuaHeuHast cucreMa

1675 — 17 Bek: 3aTMeHus cllyTHUKOB FOnmTepa Kak BCIIOMOTaTe b
HBIF METOJ, JIJIsi OIPeJIeSIEHNs] BPEMEHHN Ha MOPE = YCJIOBHS BUJIH-
MOCTH, PEIKOCTH COOBITHIA.
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Bapunenrpudeckoe BpeMsi — BpeMms B «IieHTpe Maccy CoJiHeTHOI
cucrembl, Ha ocHOBe OTO m aToOMHOrO CTaHIApTa YACTOTHI.

ITynscapsr

[TocTpoenne cBOIHOM MIKAJIBI BPEMEHU IO IIYIHCAPAM. ‘

3. [Touyemy 3BE3/BI He TAJAIOT JAPYT Ha JApPyTa?’

CobcTBennble IBUKEHUS 3BE3] B IIPOCTPAHCTBE.

OrHollenne pa3mepa 3BE311 1 paccTosiiust Mex 1y Humu: CoJtHie —
ITpoxcuma Henraspa: 700 Toic. kKM / 1,3 1k = 2-10~8, BeposTHOCTD
cronkHoBenua 10723,

MoryT jin OHU CTAJIKUBATHCSH !

Tecubre cOMMKeHUsT 3BE37 B CKOILJIEHUAX: B IEHTPE CKOTILJICHUST
Owera Ilentaspa 3Bé3161 pacnosoxennbl B 10000 pas mioTHee, 4em
B okpectHocTax CosHia; cM. http://www.astronet.ru/db/msg/
1171158

HpHMOI‘O CTOJIKHOBEHHSI OOBIYHBIX 33é3,£( aCTPOHOMBI ITOKa eH_[e Hn
pa3y He Ha6mo,uam/1.

O6paszoBanue maccuBHbIX roiyobix 38€31 (NGC 6397) B pesyib-
TaTe MOCTENEHHOTO CAUAHUS JBYX U GoJiee 3BE3].

BepOHTHbIe CTOJIKHOBEHUA U CJINAHUA 3Bé3,IL B aKTHUBHBIX dAIpaXx
TaJJaKTHUK.

laMMa-BCIIBINIKA — BEPOSITHBIE CTOJIKHOBEHUS JBYX HEHATPOHHBIX
3BE3J] I HEHTPOHHOIT 3BE€3/bl U YEPHON JIBIPHI.

Mozxker sin mamte CoJiHIe «ymacrb» B 1eHTp lasmakTuku?

Heuxenne CouHila 0 opbuTe BOKPYT TeHTpa [alaKTHKH: CKO-
poctb 220 KM /¢, mepuof oK. 220 MJIH. JeT.

Ilornomenne 3BE37, W BEIMECTBA CBEPXMACCUBHBIMU YEPHBIMU
JbIpaMH B IIEHTPE Tr'ajlaKTHUK.

Kak OytyT BBITVISIIETh HAIIN CO3BE3US Y€PE3 MAJTAKTUICCKUI 1o’
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CobcrBennble JBUzKeHus 3BE3: 3Be37a bapuapuaa (10,277/rox), | 1
okouto 500 3BE31 Gostee 1”/ro.
CyIecTBeHHOE N3MEeHeHNe BUINMBIX KoHburyparnmii cospesuit 3a | 1
100000 ner.
Tasakrudeckuit ros (ox. 200 MJIH. JI€T) — IIOJIHAS CMEHA 3BE3AHOIO | 2
HacesteHus: BOKpYT COJIHIIA U BUAUMBIX CO3BE3/MIL.

4. Kakue Brbl 3Ha€TE OTKPBITHIE, IOTOM 3a0BITHIE U BHOBb «II€PEOTKPHI-
Thle» OTKPBITHs (B 00JACTH aCTPOHOMUU U HAyK O 3emjie)?

3a 0dno pasymmro onucanmnoe omrpwmue cmasumcs 3 bassia, sa 2
omxpomua — 5 6aJIII0B, 3a kastcdoe nocaedyrouee — mo 1 dasLy.

Crncok HEKOTOPBIX OTKPBITHI U EPEOTKPBITHIA.

IIponoskuTreabHOCTb TOoAa 365 + % CyTOK

~ —2000 | Erumer

—370 Esmoxc, Hpesuss I'perus

—238 OBeprer

—46 kasteriapb FOums [esaps, Pum

78 Hxan Xen, Kuraii

325 Huxkeiickuit cobop, BOCCTAHOBJIEHUE [OJIHAHCKOIO

KaJIeH1apsi

IIponomkuresnbHOCTH TOAa 365,2425 cyTok

—330 Kaumm

—125 T'unmapx

1079 Owmap Xaiisim

1281 Kurait

1401 Hukomait Kyzanckwnit

1582 I'puropmit 13
IIpenieccus

—120 T'unmapx

330 HOit Cu

858 aip Barrann

903 ac Cydu

1270 SuK Dabxan

1437 Viryroex
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FO2kHBII TOJIIOC MUPA OTKPBIT ¢ MOMEHTA [T€PECeUeHns] IKBATOPA

—600 Mopexosibl hapaona Hexo

1484 Bapromomey Jduam
CobcTBeHHBIEe NBUXKEHUA 3BE3

683 "N Cunb

1718 Tanneit
ITpunuse! (cBa3b ¢ JlyHoii)

—85 TTocumonnit

660 MMupakaru

1799 Jlammac — Teopust
HaxkoH skannTukn

—1109 Yy Konr

—547 Dajtec

—550 Anaxkcumanp

—320 ITureac

—230 Dparocden

78 Yokan X3

150 IITonemeit

858 aap Barrann

1031 Bupymn

1437 Viayrbek
JBuxkenue (BpaieHue) 3emMiu

—350 Tepaxmu

—270 Apucrapx

476 Apunabxara

1401 Kyzancknit

1543 Komneprauk

1602 Tuxo Bpare — orpurad!

1616 ITaBenr 5 — 1epKOBHBIHN 3ampeT

1632 Tpubynas [anures

1725 Bpamneit

1804 Benmuubepr

1851 Pyko

1857 Bap
MHO0>XeCTBEHHOCTH MUPOB

—550 \ Anakcumanap
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—540 ITudarop

120 Yokan Xou

1401 Kysancknit

1584 Bpyno

1992 OTKpbITa IepBas 3K3omianera (e CosHedHoi
CHCTEMBI )

2008 IIepBOe MPsIMOe BHU3YyaJbHOE HAOJIIOEHIE YK30ILIa-

Her

HepI/IO,E[I/I‘-IHOCTI) KoMeT

—12 puxo KoMeTswl ['asmes
1531 npuxos KoMeTs! lastes (emg pas)
1665 Bopennn
1705 Tanneit
Bapuaitiuu JIyHbt
940 Aby- 1 Bada
1597 Tuxo Bpare

DKcueHTpUCUTET OPOUTHI 3emiin

ITTonemeit

1031

ITTens Ko

CBepxHOBbBIE 3BE3BI

28.07.1054 | Kurait, Meccbe 1, KpaboBunast TyMaHHOCTH
1572 Tuxo, Kaccuomness A
1604 Keriep

Ilepemennbie 3BE3ABI

ap. rpeku | Asrosis (riaz Memysbr Toprombr)
zp. Asrons («rya3 pbaBosas)
apabbl
1669 Autrosis, MonrTanapu
1596 Mupa Kura, @abpurmyc
1639 Mupa Kura, T'onssaps
ITsaraHa ua CoJsHie
1365 Huxkonosckas sreronucs
1611 Dabpuruyc, [leitaep
1610 Tlanuneit

Ha,quI/Ie MeTeopuToB

1492

‘ Opannusa 127 kr
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1794 [Tanmac, Xnagau

1803 KaMEHHBIN 02K Ib

ITnanera Henryn
1612 Tasmunedi (HabIIOIEHNE B TIOJIE€ 3PEHUS)
1846 JIeBepne

5. Bnaere siu Bbl ciydam, Korja HeDecHble Tejia JIBUXKYTCA HE Tak,
KaK cjeiyer o 3akoHy Tsrorenuss Hpiorona? Kakue cuiibl 3a 310 OTBeET-
CTBEHHBI?!

Buanmbie adbdexTsl B ABUXKEHUM — 3alla3blBaHue CIYTHUKOB | 1
FOmurepa.

Tpuymd HBIOTOHOBCKOM MeXaHUKN — BO3BpAT KOMeTHI [ aJites. 2
[IpuauBHbIE CUIIBI. 1
Boswmymaroriee jieiictBre JIpyrux Teul. 1
Couporusiienue cpeant (arMocdepbr). 1
JaBiienue cBera UM COJHEYHOrO BETPa (<«I1apycs ). 1
Copoc 000J109€K, B3PHIBHI. 1
Dddexrrsr 061eit Teopun orHocuresbaoctu (OTO). 2
Peaxrusnbie abderTol (spa KOMeT, CTPyH, pa3BaJl, aKTUBHOE BO3- | 2
neficTeue).

CBepxcBeTOBBIE PA3JIETHI JIZKETOB B AKTUBHBIX si/[PAX I'aJaKTHK. 1
CkpbITas Macca — TEMHAsT MATEPUS. 1

6. Korua uccakuer Connne? (u nouemy oo cefiuac cserur?) Hro Gyuer
cBeruTh 1ocsie? CyliecTByeT Jiu «BEYHbI> CBeT?

TepMmognepHble peaKIUU — IPOTOH-IIPOTOHHBIA UKL

YesIbHOE SHEPIOBBIJIEJIEHIE.

DBOJIIONUOHHBIE TPEKH HOPMAJIBHBIX 3BE31.

Bynymee ComnHna Kak KPacHOTO TUTAHTA.

HauGosee momrocsersmue (10’0 jer) ob6bekTh: KopuiHeBble u
KpPaCHbIe KapJIUKH, OeJible KAPJIUKN, HEHTPOHHBIE 3BE3IBI.

Penkue BCHIBIMIKY — MOIVIOIIEHUE OJUHOYHBIX OObEKTOB 4épHbIME | 1
JIBIPDAMIL.

N —| |~
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PenukToBoe m3nydenue.
Besbie apIpbl, KPOTOBBIE HOPBI — KAK MCTOYHUKH CBETA. 1

7. Bo ckonbko pas gmmba ternun OcTaHKuHCKON Temedarmmuan B Mockse
OOJIBITIE B TOJIIEHD 22 IeKabpsi, 9eM B TOJIAeHb 22 nioHst? Moxkmo au OcTtan-
KHUHCKYIO TeJIeOalllHI0 MCIO0JIb30BaTh B KAYeCTBE IHOMOHA JJIsi COJTHEYHBIX
gacos? (O6uias Beicora 540 MeTpoB, Juamerp BHU3Y GamHu 18 MeTpos.)

[Tonynennasi TeHb — FHOMOH.

N3menenne BBICOTBI COJTHIIA B JTHU COJTHIIECTOSTHUM.

Vruet najiennst Jrydeit st mupoTbl MOCKBBI — JJIMHBI TEHE.
Orpanuvenve JUIMHBI TE€HUH U3-33 BUJIUMOLO YIVIOBOTO pa3Mepa
cosana 1,/100

Caoxubit npoduib OcraHKuHCKO Gamiu — HenoJiHas Tedb (6e3 | 1
MadThl) Haupumep, http://maps.yandex.ru/moscow_sputnik
nymHa TeHn = 502 M;

A takke http://www.ibusiness.ru/news/188906/pagel7 .html
(Kanp nasi: «Cam cebe KOCMOHABT» ).

Kaxk «comneunbie dacbly — pasmerenne HabsonaTeas Ha Bepxy | 1
GamHM (CMOTPOBasl IUIOMIAJKA) WM CO CIyTHWKA, MHAYE — He
BU/THO.

Pasnag myimaa Tenu Jyisi pasHbix GopMm ucrouHuka csera (mpu | 1
3aTMEHUAX COJIHIIA).

DO| | | =

Crarucruka

[IpuBOAMM CTATHCTHUKY PENIaeMOCTH 33189 KOHKYPCa [0 aCTPOHOMUU U HAy-
KaM 0 3eMJle IKOJIbHUKaMu, yuacrBoBapimumu B Typaupe B Mockse u Moc-
KOBCKOM DErHOHE.

B npuBenénHOM cTaTHCTHKE YITEHBI Bee PabOTHI [0 ACTPOHOMUM U HAy-
KaM 0 3eMJie, CJAHHBIE IIKOJbHIUKaMK B MOCKOBCKOM pernose (B TOM ducie
u abcosorHo Hysesble). [IkonbHuKY, HE caaBie paboT 110 aCTPOHOMUU U
HayKaM O 3eMJle, B 9TOil CTaTUCTUKE He yJITEHBI.

CBe,HeHI/IEI O KOJIMYeCTBe MKOJBbHUKOB IIO KJiaCcCaM, HOJYYUBIIUX T'pa-
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MOTY IIO aCTPOHOMHHN N HayKaM O Semite (<<V>>), IIOJIY9IUBIITUX 0aJIT MHO-
robopbs (<<e>>), a TakxKe ODIeM KOJIMYECTBE YYaCTHUKOB KOHKYDCa II0 acT-
POHOMUU U HayKaM O 3eMJjie (KOJII/IquTBe CIAHHBIX pa60T).

[Kmacc [1[2]3] 4] 5] 6] 7] 8[ 9] 10[ 11]Bcero]
Beero [0 [1]4]25[139 398673753 ]731[492]392[ 3608
0[0[0] 9] 39] 96| 97[122]149 106 | 87| 705
0J0[1] 9] 36 27| 51[ 37] 38] 24[ 23| 246

«e»

LV»

Caejienns 0 pacupejiesieHiu CyMMBI OAJIJIOB MO KJIaccaM.

Cymma Knaccer Bcero
6aJLI0B 1\2\ 3\ 4\ 5\ 6\ 7\ 8\ 9\ 10\ 11

0{0|1| 1| O 14| 42| 60| 41| 42| 16| 10| 227

1 1| 5| 20| 63| 72| 78| 74| 44| 25| 382

2 1] 2] 30| 82| 94| 93| 88| 43| 41| 474

3lele|le0|e6|e28| 44| 92| 106| 102| 39| 43| 460

4 0] 3| 11| 44| 85| 74| 64| 52| 40| 373

S5|viviv1l|v3|v12|ed2| 70| 86| 72| 60| 44| 390

6 3 7| 23| 53| 57| 60| 37| 26| 266

7 1 21 22|ed43| 59| 44| 46| 30| 247

8 1 5/ 11| 29|ed40|e 39| 30| 26| 181

9 1 3| v7| 18| 27| 37|e24|e 19| 136

10 2 7| 16| 26| 22| 17| 15| 105

11 0 0O|v12| 25| 16| 13| 18 84

12 1 6 5| 13| 14| 15| 13 67

13 0 2 8 8 9| 14 6 47

14 1 0 3 v2| 11| 12 5 34

15 1 1 4 4| v6| 10 5 31

16 0 1 1 2 6| v4 2 16

17 1 0 1 4 4 3 7 20

18 0 1 2 1 5 0| v7 16

19 0 2 0 7 3 3 15

20 0 1 0 1 1 1 4

21 1 1 1 0 4 0 7

22 0 2 3 2 2 9

23 0 1 0 0 2 3

24 0 0 0 0 0 0

25 0 0 0 1 0 1

> 25 1 3 5 2 2 13
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3HakaMH «e» U «V» B TabJIHIE IOKA3AHBI IPAHHUIBI COOTBETCTBYIOIINX
KPUTEPHEeB HArparkJeHusi (Jisi KpUTEpUeB 110 CyMMe 0aJlIoB, CM. TabJIHILy
Ha crp. 190).

CaejieHust 0 pacipejie/ieHun O6AJIJIOB 10 33 IaHUSM.

Bamaet Howmepa 3aganmit

1] 2] 3] 4] 5] 6] 7

— ] 919] 1136 | 1431 | 2206 | 2625 | 1264 | 2511
0] 599 170| 776 318 564 506 430
1| 781] 957| 696| 539 268| 794| 470
2| 678] 976] 408| 329 105 538 153
3| 351| 277| 183] 139] 26| 329 23
4] 153 67| 71| 50| 11| 116] 8
5| 63| 13| 25| 13| 4| 36| 6
6] 35| 9| 10| 10| 3] 10| 6
7] 11| 0| 2[ 1] 0] 5[ 0
8| 10| 3] 5] 3] 2] 6] 1
9o 3] o] o] o] o] 1] o0
10 3] o] 1] o] o] 2[ 0
>10] 2] 0] o] o] 0] 1] 0
[ Beero | 5468 | 5468 | 5468 [ 5468 | 5468 | 5468 | 5468 |

PemaemocTs 3a/aHuil 110 aCTPOHOMUM U HAayKaM O 3eMile (PeIIéHHbIMU
CUUTAIINCH 3aJIaHMUsI, 38 KOTOPBIE TIOCTABJIEHO He MeHee 5 GaJlioB)

KosmuecTso Kitaccor Bcero
3a1aHnit 1\2\3\4\ 5\ 6\ 7\ 8\ 9\ 10\ 11

Ozamammit |0 |1|4]23|134|389|649 | 721|683 | 440|353 | 3397
1 3amanue 0|0|0] 2 5 6| 20| 25| 31| 38| 25 152
23amaausg |[0[0|0| O 0 2 3 3] 13| 10 8 39
3 3ajaHus 0[0|0] O 0 1 0 3 2 2 4 12
4 3amaHus 0(0j0] O 0 0 0 1 2 2 0 5
S5zamanuit [0[0[0] O 0 0 0 0 0 0 0 0
63amaauit (0[O0 |0| O 0 0 1 0 0 0 1 2
73amauauii  |0|0|0| O 0 0 0 0 0 0 1 1
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