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IIpeaucaoBue

Pemenue o nposenenun JIOMOHOCOBCKOrO TypHUpPa OBLIO IPUHATO BEUe-
pom 18 oxTabpsa 1978 roga. B ToM camom mepBOM «3acegaHUM» OPTKOMU-
TeTa, a ToYHee — BCTpede HA KueBckoM Boksase Mocksrl, mpuusim y4a-
crue Apkanuu Banntpo6, Hukonsan Penun, Buktop TaxT u 6eccMeHHBIN
¢ Tex mop mpexcegaress oprkomureTa Hukonan Hukonaesuu KoncranTu-
uoB. C Tex mop TYpHUDP NPOXOAWI €XEroaHO, oTMeTuB B aToM, 2002 roay,
CBOEOOPA3HLIN 00mIen — 25 JeT.

IMocaenume HECKONIBKO JET MO y¥KE CIOXKUBINEUCA TPAJAUIUAUA TYPHUD
MPOBOAUTCA B MOCICAHEE BOCKPECEHBE MEpe] MepBOU Cy6OOTOU OKTAOP,
a 4epe3 Heneto (mepsas Cy660Ta OKTAOPA) HAYMHAKOTCA 3aHATuA Manoro
MEXMAaTa — IIKOJBHBIX MATEMATUYECKU KPYXKKOB B MOCKOBCKOM yHUBED-
cuTeTe, KyJa MIPUTJIAIIAIOTCA YIACTHUKA TYPHUDA.

Tem cameM caegyommi, 26-u1 JIOMOHOCOBCKMM TYPHHUP COCTOUTCSH
B Bockpecenbe 28 cenTsabpsa 2003 roaa.

Y4aCTHUKOM MOXET CTATh 410601 MKOILHUK (33JaHUA OPUECHTUPOBAHEL
Ha y4eHUKOB 6-11 KIACCOB, HO HUKAKUX 3ANPETOB U OTPAHUYEHUN /IS
OCTaJbHLIX HET). TypHUD OpPraHM30BAH TAK: OJHOBPEMEHHO B HECKOIb-
KUX ayAUTOPUAX OIPOBOAATCA KOHKYDPCHI [0 PA3HBIM OpeaMeTaM (Tpajuiu-
OHHO 3TO MATEMATHUKA, (PU3UKA, XUMUs, UCTOPUs, OUOJIOT U, TUHTBUCTUKA,
aCTPOHOMUS ¥ HAYKHU O 3eMJe, IUTepaType, B DTOM IOy ObLI BOCCTAHOBICH
KOHKYPC [0 MATEMATUICCKUM UIPaM). YUYACTHUKMA MOL'YT B JIOOOM MOMEHT
OPUXOAUTE B JIOOYI0 ayAUTODPUIO, B3ATH 33,1aHUs, MOPEMATL UX (CaMOCTO-
SATEIbHO BHIOMPAA 3aJa4M U PEIas, CKOJbKO BPDEMEHU Ha HUX IOTPATHUTH),
coaTh paboTy W UATH HA CJACAYIONMU KOHKYPC. 2KopM B 3TOT MOMEHT
TONBKO CICIUT 33 MOPSAAKOM U OTBEYAET HA BOMPOCHL.

TopxeCTBEHHOE 3AKPHITUAE U HATPAXK JEHUE MPOXOIUT IPUMEPHO Uepes
2 Mecsama. 3a OTO BpeMA XOpU NpPOBepseT paboTel (a ux Gosbie
10 TeICcA4!)  moABOAUT mTOrM. ABTOPEL XOPOmUX PAbOT MOLYy4aOT I'Pa-
MOTEL «30 YCNEWHOEe BLICIMYNAEHUE HA KOHKYPCE 1O ... (HA3BAHUE IPEA-
meTa)y. Ilo 1o6por Tpaauuum XIOPU HE NPEABABIAET K PabOTaM HUKA-
KUX (OIUMITUATHBIX)Y U «(TPO(ECCUOHATBHBIXY TPEOOBAHUU — JOCTATOYIHO,
9TOOBL paboduer TPyNIou mo mpeaMmery (COCTOSIIEN U3 aCIupaHTOB, CTY-
[IEHTOB, IIKOABHEIX YUYATEIEH, PYKOBOJUTEICH KPYKKOB, HAYYHBIX COTPY -
HUKOB) paboTa ObLIa MPU3HAHA XOpomien (rpA3b, MIOXOH MOYepK, FpaMMa-
THUYeCKUE OMMOKY U T.II. XKIOPU NIPU OLIEHKEe pabOT He YIUTHIBAET, HO U HE
0106psAeT). 3a HEKOTOPHIE U3 OCTAIBHBIX PA0OT AAETCA «6aLT MHOT 060Dy
(3a 2 wim Goubme Takux Gawna (MO PA3HBIM IPEAMETaM) NAETCA PAMOTA
«3a ycnewnoe BbICMYNAEHUE HAG KOHKYPCE NO MHO2000pbioy. Beem mxons-
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HUKAaM, KOTOPBIE y4aCTBOBAIM B TypHUpPE B MOCKBE U NPABUIBHO YKA3AJIL
CBOU MOYTOBBIA AAPEC U UHJEKC, OPIKOMUTET PA30OCIAT OTKPEITKH C OLECH
KaMU 10 KaXKJOMY 33IaHUIO [0 KaXKAOMY IpeaMeTy ([0 Tpajunuu GyKBOL
v 0003HAYAETCsA YCIEIHOE BHICTymIeHuE (0T caoBa Victoria — mobena)
OyKBOU £ — GaJurbl MHOTO60PBA). B 5TOM rofy %0pu 049€Hb OPA[0BaJIOC]
OO0NBINIOMY KOIMYECTBY XOPOIIUX PAabOT, B PE3YIbTATE BIEPBLIE IPAMOTAMI
OBLIO HAI'DAXKJAEHO OOJBIIE MOJOBUHBI yIaCTHUKOB.

ZKoopu cTpeMmIoCh HAMUCATD PEIICHUA TAK, YTOOLI OHU OBLIM GOJIBITIE]
YaCThIO MOHATHBIMU, MOJEC3HBIMU U UHTEPECHBIMU BCEM YUTATEAAM, B TOM
qucie ygactTaukam MaTemaTudeckoro npasaauka (MOCKOBCKOU MaTe
MATUYECKON OMUMIHUA LB 1J1s 67 KIacCoB, B 3TOT pa3 MaTnpas IHUK COCTO
utcs 16 despann 2003 roga). Japuth BceM yvacTHUKaM MaTnpasgHuk:
(MHOrVE U3 HUX, PA3yMEETCs, YIACTBOBAIY U B JIOMOHOCOBCKOM TYPHUDE
STy KHUXKY — TOX€ TPAJULAL.

Kak Bcerga, camMbIM HOMyJISIPHBEIM MPEIMETOM OKA3AJACh MATEMATHUKA
Mo Tpamgvumm Ha >TOM KOHKypCE MPEAIATAIOTCA HE OYEHb CJIOXKHEI
3aJa4du — IMOTOMY KaK BCKOpe mocte JIOMOHOCOBCKOro TypHUpa B MOCKB
NPOBOAUTCA OCEHHUU TYP MEXAYHAPOIHOIO MAaTEMaTUYeCKOro TypHup:
Topogos. 3agauu >TOro Typa CyIIECTBEHHO CJIOXKHEE, OHU OMyOIUKOBAHE
B KOHIIE KHIXKU HA CTp. 127.

Emé ogus MaTeMaTudeCKuu KOHKYPC — «MATEMATUYECKUE UTPED, OBLJ
apeCcOBaH BOCBMUKIACCHUKAM U O0Jee MIAAIIUM TIKOIBHUKAM. B KaduecTse
«3a a9y TYT IpeQaIararTCa UI'Pbl, B KOTOPHBIX HYXXHO BBIACHUTH (I/I MMEHH(
DTO U ABJIAETCSA MATEMATUYECKON 334a4€H), KTO U3 UCPOKOB — [1EIAOIINL
X0 IIEPBBIM MJIU €I'0 COIIEPHUK, CMOXKET BBIMI'DATH, WIN UI'DA 3AKOHYUTCS
BHUYBI0. BO3MOXHO, 31€Ch BHI HAUAETE HOBBIC A C€0SA UTPHI, B KOTOPHIC
NPOCTO MHTEPECHO mourparsb. Boobie, Teopus urp — 3TO BOBCE HE Pa3
BJICKATEJIbHBIN, & BIOJHE CEPbE3HBIN PA31e] MATEMATUKY.

IlepBas 3agaya Mo pusKMKe HA3BIBACTCA (BOIIICOHLIN MOCTHUK». B 3a,1ax¢
npefIaraeTcsa pa3odpaThbes, YTO XKe n300paxKeHo Ha, (hOTOrpadur MOCTUKS
(ue BomE6HOT 0, & CAMOr0 OOBIKHOBEHHOT'O, MOCTPOEHHOTO B MOJIHOM COOT
BeTCTBUM C 3axoHaMu pusukn). [eponn gpyrou 3agauu — 3Mer TOpHIHET —
monasa Ha OOJOXKKY DTOU KHUXKKHU. 33Aa4u s Gonee CTAPIIUX MIKOJbHU
KOB ChOPMYyIUpPOBAHLI 6osee cepbé3no. B Hux peus maér o 6€CKOHEYHHD
HEMOYKaX PE3UCTOPOB, MOAPOOHO pasbUpParOTCs HPUIUHBI, BJIUSIIONIAE H:
GOpMY «COMHEIHOTO 3AUIUKAY, OJHOM U3 MAJOUIBECTHHIX BAPUAHTOB BJICK
TPOGOPHOU MAIIUHEI, B KOTOPOM UCIOMB3YIOTCA KAILIA BOAK! («KATICJLHMULL
Keansunan) u ap.

W3 ycnoBus u permeHus 04HOU U3 33,139 KOHKYPCa 110 GUOJIOTUY BBL Y3HA,
eTe 0 pudTUAX — Y IUBATEIHHBIX XKUBOTHHIX, JKUBYIINUX B [VIyOMHAX OKEAH:
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B OYeHDb HEOOBLIYHLIX yCIOBUAX. CTOMb e HEOOBIYHEL CTPOEHNE U hU3UOJIO-
' DTUX OPIaHU3MOB.

B paszgese, DOCBAINEHHOM KOHKYPCY 10 XUMUU, IOAPOOHO pa3buparTcs
33/[a4YU O TAUHOINCH € IIOMOIIBIO0 (PEHOIPTANENHA, O BATOTHEHUN IPOITY CKOB
B YPABHEHUAX PA3IUYHBIX XUMUYECKUX PEAKIUN, O TOIAMEPHBIX IIEMOYKAX
C PA3MUYIHBIMUA TUTIAMU XUMUYECKOU CBA3U. [[IKOIBLHUKAM CTApIUX KIACCOB
aJPECOBAHEL JBE CJIOXKHBIE 33Ja4M IO OPraHNYECKOU XUMUM — IIPO CHUHTES
M30MEPHBIX MOJAJIKAHOB U IIPO KOJIXYECTBEHHOE onpenesaeHue (eHoma.

B paszzene, moAroToOBIEHHOM OPraHU3aTOPAMHU JUHIBUCTUIECKOTO KOH-
KypCa, Bbl y3HAETE O A3BIKE CyMO, HA KOTOPOM TOBOPAT B NATEKOU TEH-
TPATbHOAMEPUKAHCKON CTpaHe Hwkaparya, O [ADEBHEMHIUUCKOM S3BIKE
CaHCKPHUT, & TAKKE O TOM, UTO TAKOE CYNIICTUBHEIE (P)OPMEI CJIOB U UX IPU-
MEpHI U3 PYCCKOI'O U NPYTUX A3LIKOB. PebsaTaM, cepbE3HO MHTEPECYOINMCS
JIMHCBUCTUKOM, 8PECOBAHO MIPUTJIANICHHE HA (PAKYILTATUB (KPYKOK), IIPO-
xoasamun 1o yersepraMm B Uucturyre aunrsuctuku PTTY.

Bce Tpm samanus kOHKypca IO JUTEpAType TAK WIA KHAYE IIOCBS-
IIIEHBI CTUXAM. 34eCh Bbl MOXETE Y3HATH IIPO AMOHCKUE TPEXCTUIINA XOKKY,
a TakXe IMO3HAKOMHUTHCS C OPUTMHATBHBIMU, OTYACTU IOMODUCTUYECKUMY,
IIONBITKAMYU IPUCIOCOOUTE TY CTUXOTBOPHYIO GOPMY K PYCCKOMY ABBIKY
U CIOXETaM U3BECTHBIX IPOU3BEJECHUN PYCCKOU U 3apyOEKHOU IUTEPATY PHL.
Ouenb UHTEPECHOE HANPABJICHUE PYCCKOU MO33uu Hadana 19 Beka — cTu-
XOTBOPHBIN [IEPEBOJ] ¢ NHOCTPAHHBIX A3BIKOB — 3aTPATUBACTCA BO BTOPOM
3agauun. Konedno, He 3a0bITa M COBPEMEHHAs IMOD3UsA — COBETCKAsA T'Pa-
XK OaHCKaa aupuka kKoHna 1980-x rogos, KOTOpas, OOATL e, OYEHL UHTE-
PECHO ¥ HEOX¥IAHHO [IEPEIJIETACTCA C CIOXKETAMM MHOTUX IPYIUX JUTEPa-
TYPHEIX TTPOU3BEICHUN.

Pemenune ogHOro w3 3agaHull MO UCTOPUM («TEKCT C OMUOKAMMW» PO
Hamosneona) nanucano ydactHuinien TypHupa. OHO 0Ka3aJoCh HAMHOTO
JIydIlle BADUAHTA, IEPBOHAYAIBHO MIPEVIOKEHHOI0 XKIOPU TYPHUPA.

Ha nepBrI BONPOC KOHKYpPCA [0 aCTPOHOMUU U HAyKaM O 3emiae — 00
ACTPOHOMUYECKOU CUMBOJUKE HA (Iarax rocyJapCTB MUPA — XKIOPHU MOJ-
TOTOBUJIO MOAPOOHEIN OTBET. TakUX rOCyAapCTB, OKA3KIBAECTCA, GoabIte 50
(xaub, 9TO KHUXKKA, IEPHO-0eJ1as, U IO3TOMY BCE DTU (DJaru HeJb3s Hale-
garaTsh). K 0CTaabHEIM BOIPOCAM IPUBOAATCA TOJIBKO KPATKUE YKA3AHUA,
«3ALICITKN) .

B xonne xawxku (cTp. 133) mo Tpagunuu my6aukyeTcs MHGOPMAIWS
o Habope B CIENUATU3UPOBAHHBIE MOCKOBCKHE IIKOJBI M KJIACCHI, KOTO-
pas HABEPHAKA 3AUHTEPECYET MHOTUX yYACTHUKOB JIOMOHOCOBCKOrO Typ-
Hupa u MaTemMaTryeckoro npasHuKa, a Takxke ux poaurenen. Uudopma-
Ius IPEeJOCTABJICHA B OPIKOMUTET TYPHUPA CAMUME IKOJaMu, 0OydeHUe
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B DTHUX IIKOJAX U Kiaccax becmaarao. OnepaTuBHas nHGOPMAIWS, NOSBUB
IIASACA MOCJAE BBIXOAA KHUXKKM, IMyOaukyeTcs Ha www—cepsepe MITHMC
(http://www.mccme.ru/schools).

Tam xe BH MOXeTe HAUTU MHPOPMANMIO O OECINIATHEIX MOCKOB
CKUX KPYXKAX U BEYEPHUX TIKOJIAX 1O PAIUYHBIM [PEIMETAN
(http://www.mccme.ru/circles), O IKOJIBHBIX OJIUMIUANAX U TYPHUDPA
(http://www.mccme.ru/olympiads), B TOM YUC/IE, KOHEYHO, JJIEKTPOHHYK
BEPCUIO DTOM KHUWXKKK U APYCHe MaTepuaabl TypHUpPA uM. JIOMOHOCOB:
(http://www.mccme.ru/olympiads/turlom).

B Mockse na 25 JIOMOHOCOBCKOM TypHUpE OBLT 33pEruCTPUPOBAE
3771 yuactauk (mxonbHuku 4-11 xmacca), BO BCEX OCTAMBHBEIX TOPO/a:
B CyMMe€ yYaCTHUKOB OBLIO IPUMEPHO CTOJIBKO XK€ WK 4yTh Goubine. 2Kopy
npoBepuiao 12592 MocCkOBCKuEe pabOTHI, a TaKXke pabOTH U3 XapbKOBA I
Canxr-IlerepGypra (B OCTATBHEIX MECTaX NPOBEPKOU U MOABEICHUEM UTO
OB 3aHUMAJIUCH MECTHEIE OpPraHu3aTopsl). 2019 MOCKOBCKMX yYaCTHUKOL
OBLIM HArPAXKIEHLl IPAMOTAMH 33 YCIEIIHOE BHICTYILIEHWE HA KOHKYPCA:
[0 PA3JIUYHBLIM [IPEAMETAM.

OCHOBHYI0 OpraHU3AIUOHHYIO U GUHAHCOBYIO NOAAepKKY TypHUDY 0Ka
samm [lemaprament obpasoBanus ropoga Mocksbi, MOCKOBCKUU TEHT]
HENpPEPLIBHOrO MaTeMaTudeckoro oopaszosanus (MIITHMO) u Mockosckui
HHCTUTYT OTKPHITOro obpaszosanus (MUOO).

B Mockee Typuup nposoguaca 8 MAU, MT'Y, CTAHKWHe, mxouxas
u rumuasuax NeNe 444, 520, 905, 853(3enenorpay), 1018(Coannerso), 1299
1567, 1580, 1678; B opranusanum MEpONPUATUA U PAOOTE KIOPU TAKKE P
HSIU y9ACTHUE COTPY AHUKY, yIAIIUECH, CTYACHTHL, ACTUPAHTHI, BHITYCKHUKE
Poccunickon akagemun nayk, PTTY, MOTU, MUOO, Berepunapuou axa
aemun, MTUOM, MIITY, MCXA, PTMY, MUMCP, BXK PAH, M®TU
I'Y-BII3, UTYMO, University of Oxford, MockoBckon rocynapcTBEH
HOU MATBHAECAT CeAbMOM IMKOJALI, MoCKOBCKOM ruMmHasuu Ha HOro—3aman
Ne 1543, Jlunies «Btopas mkoaa», TypHupa ropoaos, Maaoro mexmara MI™Y
u ap. Bcem um oprkomuTeT BHIpaxaeT 6.1arofapHOCTE.

OprkomuTeT 6JArOAAPUT BCEX OPTAaHU3ATOPOB JIOMOHOCOBCKOTO TYyp
uupa B ropogax [omeux, Kazaub, Kypck, Maruuroropck, Mapuynoss
Open6ypr, [Iymuno, Cauxt-IleTepGypr, XapbKkoB u APYyrux MECTaX.

Oprxomurer Takxe Oaarogapur OAQO «Tunorpadpusa ,,HosocTu*
32 KaYECTBEHHYIO U ONEPATUBHYIO [EYATh IPAMOT.



Konkypc o maTemaTuke

3agaunsa

B ckobkax ykazaHO, KAaKUM KJIacCaM aJpeCOBaHA 3a4a4a. Bame BoicTyie-
HUE II0 MaTEMAaTUKE CIUTaACTCA yCHeIlIH]::IM, €CI4 MIPABUJBbHO PEIICHBI XOTA
OBl IBE 3a0a4u, agpecoBaHHble Bamemy wiu Gosee crapiuemy kiaaccy. Bep-
HOE PEIeHnE TOJIBKO OJHOU 334a49U TaKXKe OyAeT OTMEUYEHO KIOPH.

1. (7-9) Ha nporskenun Hexoroporo roga (ot 1 susapsa go 31 xexabps
BKJIIOUNTEIBHO) KOIUYECTBO BTOPHUKOB OBLIO PABHO KOJIUYECTBY YETBED-
roB. Cregyer i m3 DTOro, 9TO U KOIMIECTBO cpex 6buio Takoe xe? Pac-
CMOTpHUTE B3 CIydasd:

a) B roay 6wuto 365 amern, 6) B roay 6wu10 366 nHEN.

2. (7-9) Bce narypansusie gucaa ot 1 1o 1000 BKIIOYMTENBHO PA36UTHL HA
[BE TPYIIL: YETHRIC U HEYETHBIC. B KakoW m3 rpymnm cymMma BCexX uudp,
UCIONB3YEMBIX [JIs1 3AIACH YUCEJ, OOJIBIIE U HA CKOJIBKO?!

3. (89) UasectHo, uTo T = 2a° = 5b% > 0, uncaa a u b — nexste. Kakoso
HAUMEHBIICE BO3MOXHOC 3HAYCHUE T 7

4. (7-10) Jans npsamas u Touka BHe Heé. Kak ¢ momompo uumpkyss u
JUHEUKYU [OCTPOUTH MNPAMYIO, MAPAUIEIBHYIO JAHHOU NPAMOU U IPOXO-
[AIIYI0 4Yepe3 AAaHHYI0 TOYKY, NPOBEAsS IPH 3TOM BO3MOXKHO MEHbIIEE
YUCIO JUHUM (OKPYRKHOCTEU U MPAMBIX), TaK YTO MOCJIEAHAA IPOBEAEHHAS
JUHAA — DTO ucKoMmas npsamas?! Kakoro umcna aumnuz Bam ypanoch
q06UTHCA?

5. (8-11) Jau xBagpar co crToponou 1.
Kaxpgas ero cropona pasbuta Ha TpPU DaB-
HBIE 9aCcTU. Uepe3 TOYKY AEJICHUS IPOBEAEHEL
orpesku (cM. pucyHok). Hauamre miomans
3AIITPUXOBAHHOI'O KBAAPATUKA.

6. (8-11) Pasgemmm Kax j0€ YeTHIPEX3HAUHOE N
qucao Ha cymmy ero uudp. Kakou cambin
OOJBIION PE3YILTAT MOXKET MOIYyIUTHCAT

7. (10-11) Muororpannuk BrnucaH B chepy. MOXeT Ju OKa3aThCA, 9TO
DTOT MHOIOIPAHHUK HEBHIMYKALIU? (MHOrOrpaHHUK BOMCAH B chepy, eCau
BCe KOHIIBL ero pé6ep JexaT Ha cdepe.)

Pemtennsa k 3aJaHUAM KOHKYPCa IIO MAaTEMATHUKE

la. B roay 365 gmen, TO eCcTh 52 MOJHBIC HEJEIU ILUIIOC OAUH A€HBL. FCJ
rOJl HAYUHACTCA CO cpeanl (nanpumep, 2003-uui rox), To cpex OyaeT Ha OLH]
60JIbIIIe, Y€M BTOPHUKOB U YETBEPIOB.

OTBert: He creayer.
16. 366 aueu — 5710 52 megenu u emé 2 guA. OHu HE MOTYT OBITH BTOPHU
KOM U YeTBEPrOM, TaK KaK 9TU JHU UAYT He moapsaa. He oqun us sTux aHer
HE Cpefa, MOTOMY YTO MHAYE APYTOU N€Hb OBLT ObI BTOPHUKOM WU YETBED
TOM, U IIPY DTOM HAPYIIAETCHA YCIOBUE PABEHCTBA BTOPHUKOB U Y€ TBEPIOB
3Ha4YuT, Cpel B rogy He OOJBINE U HE MEHbIIIE.

OTBeT: caeayer.
2. Cymma uudp uucia 1 pasua cymme mmudp uucaa 1000; ocTasbHbIE 9nCII:
pasobbém Ha mapws: 2-3, 4-5, 6-7, 8-9, ..., 998-999. B kaxqou mape equ
HULBI HEYETHOrO umcaa 6ojpine Ha 1, YeM Y8THOrO, a AECATKOB U COTER
y Hux mopoBHy. Becero Takux map 499.

OTBet: cymma nudp HedTHHIX uncen 6oabime Ha 499.

3. Yucno z gerurcsa va 2 w Ha 5. £ = 2a®, noaTomy a geuTcs Ha 5. Tak Kar
z = 5b%, To = genuTcs HA 22, 3HAUMT a geauTcs u Ha 2 Toxe. IIpeamonaras
a=2-5=10, moayaum z = 200000 u b = 200.
OTseT: 200000.

4. Nana npsvas a u Touka O (o6o3nadenus). OTMeTUM HA IPAMOU B¢
npousBoabHbe Touku A u B. [IpoBeném OKpy)HOCTH C HEHTPOM B TOUK(
B pamuyca AO, u okpyx)HOCTE ¢ nleHTpoM B Touke O paauyca AB. Omui
nepecekyTcs B Touke X . Yerwipéxyroasuuk AOX B — napajiesorpamm
TaK KaK €ro MPOTUBOJIEKAIINE CTOPOHEI PABHEL. Teneph MOXHO NPOBECTY
uckomyio mpamyo — OX.

Wanaras 5To xe pemeHre JPYTUMU CIOBAMU, MOXHO CKa3aTh, YTO Mb
CTAHJAPTHLIM cnOco60M mocTpowiu Tpeyroabuuk BOX mo aBym Bepiiu
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vam (B u O) u jgimHaM [BYyX CTOPOH, PABHHIX jIuHaM OTpe3koB AQ
u AB. OueBuano, ytro AABO = AXOB (no tpém croponam). HosTomy
ZABO = ZXOB, a T0 BHyTPEHHUE HAKPECTJICKAIINAEC YIVIBL 1A IPAMBIX
a u OX u cexymen BO. U3 paBencTra 5Tux yriuos ciaeayer, 410 a u OX
MAPAJLICTLHEL.

Apyeoe pewenue. OTMETUM HA TPAMOU OPOUIBOIBHYIO TOUYKY A u mpo-
BeqéMm depes Touky (O OKPYXHOCTL C IEHTPOM B Touke A. ITa OKpyx-
HOCTB IepeceKaeT NPsAMYI0 B ABYX TOYKax; 0003Ha4YuM ux depe3 M u N.
Hanee uamepum' mupkysem orpe3ok MO u mpoBeséM ¢ HEHTPOM B TOHUKE
N okpyxuocTs paguyca MO. Uckomas npsamas npoxoaut depe3 Touky O
u TouKy B mepecedenus aByX MOCTPOEHHEIX OKPYXHOCTEH.

AMAO = AN AB 1o TpéMm CTOPOHAM, CI€I0BATEIBHO, PABHEL ¥ BHICOTHI
STUX TPEYrOAbHUKOB, npoBeaéuunie u3 sepuud O u B. OcuoBanus sTux
TpeyroabaukoB (M A u NA) nexar Ha npsamon a, mosromy touku O u B
HAXOJATCS OT IPSIMOU @ HA OAUHAKOBOM DACCTOSHUU.

HegocTaTkoM HTOrO pemeHus ABAsSeTCs TO, YTO €I TOYKA A CIIy4anHo
0KAa3aJIaCh OCHOBAHMEM MEPICHIUKY/IAPA, NPOBEAEHHOrO w3 Touku O, TO
Touku O u B cOBIAJAIOT U HE OHPENE/IAIOT HyXHOM HaM IIPAMOM.

TeMm He MeHee, yIEHUKAM, IPUBO JUBIIAM TAKOE PEIICHNUE, OHO 3aCIUTHI-
BAJIOCH MOMHOCTBIO (CTABUIACH OleHKa +)2.

leMm. pasbacHenue Ha cTp. 11

2Ha camom AeJe 3TOT XK€ HEJOCTATOK «3aMAaCKMPOBAaH» M B IEPBOM DELICHUHU, B NPEA-
noxenun «OTMETUM Ha NPAMOU ABe NMPOU3BOJIbHEIE TOYkU A u B.» Ecau Touku npous-
BOJIBHEIE, TO OHU CILy9alHO MOTYT COBINACTH (M TOTAA MOCTPOEHUE HE NONYHIHWTCA), & AN
nocmpoenus Ha NPAMON JBYX HECOBNALAIIAX TOYEK NMPUAETCA NPOBOAUTEL AOMOIHU-
TEJbHBIC JUHUN.

Joxaxem Temepb, YTO ABYMs JUHUAMEU OOOUTUCH HeJAb3sA. BTOpor
JIUHUEN JOJKHA CTATb UCKOMAs IpsaMasd. IToOH €€ IpOBECTH, HYKHO HOJLY
YUTH BTOPYIO TOYKY, HAXOJAIIYIOCA HA TOM XK€ PACCTOAHUM OT MPAMOU
ato u Touka 0. Ho nmocie npoBejenns 0 HOU JUHUY BCE TOUYKU DTOU JUHUU
KPOME TOYEK MEPECEUYCHUs C IPAMOU a, Oy Ay T HEPAZIUIUMBL, U HAUTU BTO
PYIO TOYKY, HAXOQAILYIOCA HA HYXKHOM PACCTOAHUM OT MPAMOU @, TIOCTPOUT
TOJBKO O/IHY JIUHUI, HEBO3MOXKHO.

OTseT: 3 suHUM.

[oscuenue. B pemeHuyM MBI yOOMUHAIW HAPAJIIEJIOIPAMM, TPEYTOIb
HuKH, cekymyo BO u yrabl. QOQHAKO 1A MOCTPOCHUA HAM OBLIM HYXHE
TONBKO TOYKM (BEPIIMHEI MAPALICIOIPAMMA W TPEYTOJbHUKOB, KOHIIE
OTPE3KA CEKYIIEH, KOHIILI OTPE3KOB, 06PA3YIOIINAX YIVIbL), CAMU K€ OTPE3KL
IUIA TIOCTPOEHUA HYKXHBI HE OBLIM, IIO3TOMY MEI UX HE IPOBOAWIU U, PA3Y
MEETCsA, HE YYUTHLIBAIN MIPHU MOACIETE IPOBEACHHBIX JUHUM.

5. O603Ha9UM [QJIMHY CTOPOHBI 3AIITPUXOBAHHOIO KBAAPATUKA (PUCYHOE
Ha CTp. 7) 4epe3 L. 3aMeTUM, YTO BCE HAKJIOHHEIEC OTPE3KU MMEIOT AJIKHE
z, 2z/3 u /3, sTo caenyer us Teopembl Paneca. Torga, CIOXKUB BMECT
TpANenuio Co CTOPOHaMU &, ¥, 2x/3, 1/3 u TPeyroibHUK CO CTOPOHAMY
z, 1/3, £/3, MBI TOAYYMM KBAPATUK, DABHLIM 3AMITPUXOBAHHOMY. AHA
JIOTUYHO MOXHO CIOXUTh KBAAPATUK U3 ABYX TPAIMCIUU CO CTOPOHAMU T
x/3,1/3, 2z /3. Bcero noayuntcs 10 04MHAKOBLIX KBA,IPATUKOB CyMMAPHOL
mwiomaau 1. 3HauuT, mIomanb KaX0ro Keaaparuka passa 1/10.

MoxHo pemmTh 33gadvy, ucnoab3dys teopemy l[ludaropa, sanumem e
UL CAMOTO MAJEHLKOT'O HA PUCYHKE TPEyTOJNbHUKA!

() - G)

Pemmenne ypasuenus « = 1/v/10.
Orser: momans pasaa 1/10.

6. OTseT: 1000/1=1000.

Hoxaxewm, aro 6oubire 1000 mosyunTts HEBO3MOXHO. IlycTs uncio 3ammn
cano nudpavu abed. Ecim abed > a000, o abed < (a+1)000, a cymm:
ero mudp S > a + 1, nosromy yactHoe Oyaer menbine 1000.

llpyroe paccyxaeHue.

1000a + 1006 + 10¢c + d _
a+b+c+d o
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_999a + 99b + 9c ti< 999a + 99b + 9¢

1=

a+b+c+d S a+b+c +
990 90b 990 90b

_ 990a+ 905 0<__ii__+10=
a+b+ec a+b

_ 9002 450 < 2997 4 100 = 1000
a+b a

7. llpuBeném npuMep HEBBHIIYKIOIO MHOIOI'DAHHUKA, BOUCAHHOTO B CheEpy.
BosbMéM mpaBMIBHBIA OKTA3Ap, OMUINEM BOKPYr Hero cdepy. Temepb
BO3bMEM aBe ero cocemume rpanu ABC u BCD, ypamuMm ux BMeECTE C
pebpom BC, a BmecTo sToro nob6asum pebpo AD u rpanu ABD u ACD.
Orpesox BC 6oublne He NIPUHALICKUT GUIype, TOITOMY OHA HEBBLILYKJIAS.
Ho BepmuHbl y 5TOr0 MHOTOIPAHHUKA, TE XK€, YTO U ¥ IPABUILHOIO OKTA-
sapa. CreoBaTeIBHO, MHOTOTDAHHUK BITUCAHHBIAS .

MoxHO GBLTO EUCTBOBATE CleAyIOmuM 00pa3zoM. Bossmém ky6 u mpoae-
JIAEM B HEM «JBIPKY» B BH/€ IPAMOYTOIBLHOIO Mapaslleaenunesa (CKBO3b Be
HmapaJulelbHBIE TPaHu Ky6a). 3aTeM BOCEMb TOYEK, KPAEB «IBIPKWY, COEU-
HUM pPEOPAMU C OJMKANIMMMY BEPIIXHAMYA Ky0a U «IOJHUMEM) ((«OIIyCTHAM» )
uX Ha cdepy, OMUCAHHYIO BOKPYT Ky0a.

Pasbsacuenne k 3agade Ne 4

B kuaccuueckux Tpygax mo reomerpun 06CYXKAAETCA BOIPOC O TOM, KAKUE
MMOCTPOEHUSA C TOMOIIBIO UPKYJIs U JUHEUKY B IPUHIIUNE BO3MOXKHEI, HO HE
00Cy XK JACTCA YUCAO ONEPALUU, HEOOXOAUMEIX A TOT'O WU UHOTO TOCTPO-
enus. Mexy TeMm, B 5TOM BONPOCE MOI'YyT BO3HUKHYTH Pa3HOUYTEHuUs. Tax,
B knaccuyeckou kuure «Hauanay IDBxiuga cauTaeTcs HEBO3MOXHBIM U3ME-
PUTH UMUPKYJEM PACCTOSHUE U MEPEHECTH €ro [Jisi MOCTPOEHUS OKPYXKHO-
CTHU C OPOU3BOJBHEIM IIeHTPOM. HO B Teopeme N2 5TOU KHUTM NOKA3LIBA-
€TCs, 9TO MEPEHeCeHNe U3MEPEHHOI'0 PACCTOAHUA BO3MOXKHO, OJHAKO He 33
OJIHO IEUCTBUE, & C MOMOIILI0 HEKOTOPOT'O MOCTPOEHUS, BHITIOIHACMOTO 34
HECKOJIBKO [ICUCTBUN.

IMocae 5ToU TEOPEMBI MOXKHO 3a0BITH O TOM, KaK MEPEHOCUTCA PACCTO-
SHUE — 33 OQHO ACUCTBUE WIM 33 HECKOJIBKO — €CJIM TOJBKO PEYb UIET
O IPUHIUMUAAIBLHON BO3MOXHOCTH MOCTPOCHUS, 8 HE O YUCJIE HEOOXOJUMBIX
[IOCTPOCHUH.

3 Xy noxecTBeHHOE M306paKkeHNe 0Ny YHBIIErOCA TAKUM 06Pa30M HEBBLINYKIOIO BIM-
CaHHOI'0 MHOT'OI'DAHHMKA CM. HA OOJIOXKKE.
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B coBpeMeHHBIX KHUTaX [T0 M€OMETPUM IPUHATO CUATATD, YTO HAUKAKILY
0COOBIX IOCTPOEHUU [ MEPEeHEeCEeHnsA PaccTosHUA He Tpebyercs. Tax,
u3BecTHOM yuebuuke [loropenosa ckasaHo, 4TO €I JaHBL HEHTD U PAIUAYC
TO OKPYXHOCTb CYMTaeTCsa nocrtpoennou. [Ipegraras Ty 3agady Ha KOH
Kypc mo maremaruxe Typrupa uMm. JIOMOHOCOBA, XKIOPU MCXOAMIO MMEHHC
73 DTOU TOYKY 3PEHUs.

KpuTepun npoBepku m HarpaxJeHUA

3a kaxaywo 3aaa4dy (1 OTIEIBHO 3a IMyHKTHL ¢ u 6 3aga4u Ne 1) crasmiac
oaHa 3 Takux ouenok: +! + +. £ T F - 0

OTO TPAAUIMOHHASA CUCTEMA OLEHOK /I MOCKOBCKUAX MATEMATUYECCKUY
ONUMIUAJ: + CTABUTCA 33 BEPHOE PEIeHUEe, — 33 HeBepHoe, +! o3Haduaer
O4YCHL XOPOIIEE PEIICHWE, +. — BEPHOE PEIICHME C HEKOTOPLIMHU MAaTe
MATUYCCKUMU (IIEPOXOBATOCTAMUY, + — BEPHOE PEIICHUE C CYIICCTBEH
HEIME HegouéTamu. 0 CTaBUTCA, €I 3a4a49a B paboTe He 3amucana. CMBIC)
OCTAJbHEIX MTPOMEXYTOYHLIX OLICHOK XIOPU OOBIYHO ONPEIEISeT OTACTbH(

M0 KaXI0H 3aa4e.

FpaMOTbI «3a YCHCIIHOC BBICTYILICHHE HA KOHKYDCE II0 MaTEMATUKE
u 6aJLTBl MHOIOOOPbsA NPUCY X JATUCH CACAYIOMUM OOpPA3OM.

7 knacc m murajgme. BrICTynneHne CINTAeTCA YCIENIHEIM, €CIHA PEIE
XOTs OBl OJWH MyHKT (TO €CTb CTOMT OUCHKA HE Xy¥XKe +; 1Ba BOMNPOC
sagadu Ne 1 cuuTarTCA 32 OTACABHEIEC 334a41). € HE IPUCY K JAETCA.

8 kyacc. BricTymieHne camTaeTCsi YCHEIHBIM, €CJIM PEIMeHa XOTs Ok
ogHa 3a4a4a (33 KOTOPYH HOCTaBJICH XOTa Owl +). /IBa myHKTa HEPBOL
3a/1a4U CYUTATCA 33 OJHY 33Ja4y; CIUTAETCA, YTO 34 DTy 33434y CTOUT
XOTs1 OBI +, €CJIM 33 KX LI MYHKT CTOUT XOTs OBl + .

€ MPUCYXKIALTCA 33 XOTA Obl + 1o I60MY NYHKTY HEPBOU 3a1a4M.

9 kyacc. BricTymieHne cuuTaeTCsA YCHEIHBIM, €CJIU peleHa XOTsA Ok
ojHa 3aj4ava (3a KOTOPYIO MOCTABJICH XOTA Obl ), U UMEeTCA XOTs Ok
% o emé OfHOU 33jaade ([Ba IMyHKTA MEPBOU 33Ja49U CIUTAIOTCA 33 O[H)
3a/1a4y, 32 Heé UMEeTCs XO0TA OB %,ecm& XOTs OBI 33 OJWH IYHKT UMEETCs
X0Ts OBl £).

€ TPUCY XK JACTCA 3a XOTA Obl £ 1mo Jr060ou 3anade.

10 xiacc. BricTymieHue cunTaeTCs yCIEmHbIM, €CIU PEIIeHb! X0Ts Ob
HA *+ XOTs OBl ABE 33/4a4M, HAYMHAA C 3aaa4u Ne 4.

€ TPUCYXIAETCs 34 XOTsA Okl OMHY 3a4a4y, HAYUHAA C 3aaa4u Ne 4.

11 knacc. BricTymieHue cCYUTaETCA YCIOEIIHEIM, €CIA PEMIeHBI XOTSA Ob
Ha * XOTsa OBI ABE 3a4a4u, HAYUHAA C 33 0a4A O.

€ MPUCYXKIAETCA 33 XOTA Obl OJHY 33134y, HAUMHAA ¢ 3aga4u Ned,
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KOHKpr II0 MaTeMaTHUuI€CKHUM HUI'PaM

Korpa-To xoHKypC IO MaTeMaTWdecKuM urpaM ObLT TPAJUIMOHHBIM HA
JlomonocoBckom TypruUpe. B aTOM roay, mocie HEKOTOPOro nepepuiBa, KOH-
KypC B IOpsAKE DKCIEPUMEHTa ObLI OPraHM30BAH CHOBA U IIPOBOAMICSH
Tonbko B MI'Y nust yuacTuukoB He crapiie 8 kinacca. Kak u BO BCAKOM
DKCIIEPUMEHTE, He BCE MOy IUI0Ch CPa3y — HAIPUMED, YCIOBUs IOTOM IPH-
IIOCh HEMHOTO OTPEJAKTUPOBATE? .

Muorue wurpel (OnUCaHUA, PEIIEHWsA, NPOTPAMMHEIC DEATU3AIINN)
JIOMOHOCOBCKUX TYPDHUDOB ONyOIMKOBaHBI B HHTEPHETE IO anpecy
http://mathgames.mccme.ru

YcaoBusa urp

1. [IBoe mo odYepean KpacAT B CBOU IBET y3Jbl OECKOHEYHOU KJICTYATOU
oymaru. [lo6ex 1aeT TOT, KTO TEPBEIM MOCTABUT YETHIPE CBOU TOYKU B BEP-
MUHAX KBAAPATA.

2. HapucoBano no xkpyry 12 xpyxouxkoB. Urpokm mo odepeau CTaBAT
B KpyXkKu umciaa oT 1 go 12. XoguTh MOXHO KyJa YrOAHO, HO HOBTO-
PATH YUCJIA HETB3s U TpeOyeTcs COOJII0 1aTh IPABUIO: PSIOM CTOSIINE YUCAA
OOJKHEL OTim4aThbes HA 1. KTo He MoxeT caenaTs Xoq — IPOUrpad.

3. I/IFpOKI/I JIOMAKOT «KJAETYATYIO» MIOKOJAAAKY 171 X N, MEHBINYIO YaCTh Che-
AaoT (ecau paBHEI — JH00YI0), & OCTABILYIOCA AAIOT COmepHUKY. KTO He
MOXET JIOMaTh — Ipourpai. KTo BEIMCPHBACT IPY IPABMILHOK UCPE, €C/IH
aym=2,n=26

6)m=5,n="7

B)m=10,n=15

rim=4,n=9

4. PaccmoTpuM q0CKy, n300paXEHHYIO HA PUCYHKE.

4He yauBasainTech, ecu 0GHAPYXKUTE HEGOMBINTE PASTHIUA MEXKAY YCIOBUAMY, BBl JaH-
HBIMYM BaM HA TYDHUDPE, U TEKCTAaM¥, OIyOJMKOBAHHBIMU B 9TOM KHUXKKE.
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E¢é BHemHssa rpaHuna HAPUCOBAHA TOJICTHIMU JIUHUSAMY, & BHYTDEHHIC
OTpE30YKM — TOHKUMHU. [IBOe X0nsaT 1o odepeau. Kaxasm xox — npeepa
IIeHNe OJHOIO TOHKOI'O €IMHIUYHOIO OTPE30YKa B TOICTHIU. Ecan npu xo1
O[HOT'0 UI'POKA BCS TPAHUIIA, HEKOTOPOU KJIETKH CTAJIA TOJCTOU, TO B DTOL
KJIETKE OH CTABUT KPECTUK, €CJAU ITO IMEPBLIM UIPOK, U HOMUK (HOJIUKM)
ecau 510 BTOpoU urpok. (Ecium TOJACTEI OTPE30K BO3HUK MEXKIY IBYM;
COCEAHUMY KJIETKAMU, yKe OOBEAEHHEIMU TOJICTON «PAMOYKOW», TO IIOCII
TAKOI'O X043 KaX[asd U3 DTUX ABYX KJIETOK OyAeT OrPAHUYEHA TOJICTHIMI
oTpeskamu. B 5TOM caydae Urpok, AeJaronmx X0 1, CTABAT 10 O JHOMY CBO
€My 3HAKy — KPECTUKY WM HOMUKY — B 06€ KIeTKu). B KOHIIE UIPBI BC(
KJIETKU JOCKU OyyT MOMEYEHHI KpecTUuKaM u HoaukaMmu. [loGexnaer ToT
YbUX 3HAKOB OKAXKETCs GOJIbIIE.

5. [IBoe urpaioT Ha HOCKe 8 X 8, 3aKpaIMBas €€ KACTKM — KaXK LI B CBOL
uBeT (KPACHBIM U CUHWU [JIA IIEPBOCO U BTOPOT'O UCPOKA COOTBETCTBEHHO )
B HavyanbHEIN MOMEHT BpEeMeHM KiIeTKa al 3akpalleHa B KPACHBIA 1IBET
h8 B cuHMU. 3a X0 UI'POK KPACUT OHY U3 HE3AKPAIICHHBIX KJICTOK, COCE
HUX (IO BEPTUKAIN WM TOPU3OHTAIN) C MOCAELHEN 3aKPAIIEHHON €ro [Be
TOM, B CBOU IIBET — «BEAET 3MEUKY». KpacuTh MOBTOPHO WU TEPEKPAIIN
BATHh 3aKPAIICHHBIC IPDOTUBHUKOM HeJIb3H! KTO HC MOXET CAeJIaTh XO4 —
IPOUrpAJL.

6. /IBa urpoka mo ovepeny 3aKpamuBanT (B OJUH U TOT K€ [BET) KICTKI
B IPAMOYTOIBHUAKE M X N, M < N, TaK, YTOOLI HU OJHA CTPOKA U HU OJUE
croabern He 0Ka3aauch OBl MOJHOCTHIO 3akpamneHusivu. [IpourpeBaer ToT
KTO HE MOXET CAeJaTh X01. KTO BEIUIPEIBAET MIPU NPABUILHOU UT'PE, €CIN
a)m=2

6)m=23

B)m=4,n=6

r*)m=4,n=>5.

Onucanusa BLIUTPLIIIHLIX CTPATErui U KOMMEHTapPUMU

Koukypc «MaTemaTuyeckue urpsly OOIBIINHCTBY YIACTHUKOB ITOHPABUIICS
pebsTa ¢ MHTEpPECOM wWrpaau u Mexnay cobou u ¢ sBegymmmu. OgHAKO
HECMOTPsA HA TMOACHEHUsA U IPUMEPHI, NMPUBOAUMEIE BEAYIIAMU B HAYAJ
KaXJ0r0 CEeaHCca WD, MHOTME TAK M HE MOHAIN, YTO TAKOE CTPATETUs
UrpOKa M Kak eé onucaTb. HeKOTOpble MPOCTO MUCANU: «IEPBHIM UIDOE
mobeAuTy WIN (BTOPOU MOOELUT», He YKA3EIBAsA, KAK UMEHHO eMy ClIeyer
UCpaTh, PYrUe OrPAHUYMBAIUACE OOMUMY YKA3AHUAMYA TUIA (IIE€PBBIA JOJ
2K€H UI'PATh TaK, YTOOB BTOPOMY CTAJO HEKYJA XOAUTH).
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Urpoka, npoTUB KOTOPOr'O MHEI UI'DAaeM, B UI'DAX NPUHATO HA3LIBATH
«COMEPHUKOMY WM (IPOTUBHUKOM», HO B PAb0OTAX HEKOTOPBIX IIKOJLHU-
KOB «(IIPOTUBHUK» OLICTPO IPEBPAIIAETCA B «HEAPYTa» W Jaxke BO «Bparay:
«Hyxuo nogctaButs cBOoero meapyra», «HyxHO He ocTaBuTH Bpary HUKa-
KUX IIAHCOBY, M Y3 COBCeM arpeccuBHO: «Hu B KoeM ciIydae Heab3s CTABUTH
MHOT'0 KBAIPATOB HA CBOCU TEPPUTOPUH, 3 KAK MOXKHO NMPOTPECCUBHEN [BU-
raThCsA HA Bparah

Hepa M1 (mocTpoeHue KBaapaTa).

OTa [AOBOJBHO M3BECTHASA UIPA BBI3BAIA OOJBINON UHTEPEC y YIACTHU-
KOB KOHKYPCa. BOJIBIIUHCTBO pe6aT 0OHAPYKUIO, 9TO NMEPBLIM UTPOK GOp-
CUPOBAHHO BHIUTPHIBAET, BLIHYXK A MPOTUBHUKA XOIUTH ONPEICTEHHEIM
06pa3oM U BCKOpE CTABUT «BWIKY». CTOPOHEI KBaAPATOB BOBCE HE 00532~
TEILHO PACIIOJIOXKEHBI 10 IUHUAM CETKW; KAK HAMKCAI ONUH U3 YIACTHUKOB,
cemukiaaccuuk Mumma T'yceB, «CTaBs OTBIEKAOME TOYKU, HPECIEAOBATH
OCHOBHYIO II€Jb: OOJIBINON, PA3MAINMCTHIU KBAAPAT CO CTOPOHAMHU HE IIO
JMHUAM KIeTO4YeKy. HecMOTps HA TO, 9TO OOUMY CTUIb UTPHL ACEH, TOYHO
ONUCATH CTPATErUIO HEMPOCTO.

Xopasl mepBoro Urpoka 0ygeM 0003HAYATHL KPECTUKAMHU, & XOALI BTO-
poro — kpyxoukamu. [lepBEI UIPOK CTABUT HA IJIOCKOCTY IIPOU3BOIB-
uywo Touky A. IlycTs comepuuk oTBewaer xonom B Touky X. Toraa mep-
BEIU XOOUT B TOYKY B IEHTPAIbHO CUMMETPUYHYIO TOUYKE A OTHOCUTEIHHO
Touku X.

OdeBugno, orpe3ok AB sABAsAETCA NUATOHAIBLIO €IUHCTBEHHOI'O KBa-
apata ACBD. [lanee BO3MOXHEI [BE CUTYAIUN:

1) BTOpou urpok xoaut B Touky C miu Touky D ;
2) BTOpPOU UI'POK XOAUT B JIOOYI0 APYTYIO TOYKY Y. G

Curyauus 1. Bygem cuurarh, 94T0 BTO-
pou moctasui Touky D. Orpesox AB spis-
€TCA CTOPOHOM DPOBHO [ABYX KBAaJPATOB.

ABEF u ABE'F' (6ygem cuuTaTb, 9T0  x x x

Touka C — 3TO IEHTP MEPBOrO KBAIPATA, E B E
a Touka D — nenTp BToporo). Torga nep- R ° °

BEIU OTMeTHuT TOouKy E. Bropon Brnyx gen C X D
xoauTh B TOUKy F'. Tenepnb mepBbili XOqUT

B Touky E'. OueBugHO, BTOPON HE MOXKET  CF X4 ‘g

ponomauTk Touku D, F'u X 1o xBagpara,

MO3TOMY OH NMPOUTPHIBACT MPU CJACAYIOMEM X0 NEPBOrO (MEPBLIA MOXKET
NONOJHUTE 0601 u3 Tpeyroabankos EAE' wm ABE' no xBaapara, a BTO-
POM MOXET MOMEIIATH TOJIBKO OJHOMY U3 DTUX XOJ0B).
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Curyauus 2. Bes orpanudenus o6IHO- H
CTH MOXHO CIUTATh, 4TO KBaapar ABE'F'

¥ TOYKa Y HAXOIATCA B PA3HBIX HONYILIOC-  ® B Xp X
KOCTAX oTHOcUuTenbHO npsamon AB. IlycTs Z,

orpe3ok CX ABIAETCA NUATOHAJIBIO KBAa- Co ° x

apara CZXT. Eciu touka Y coBmajgaer R X D

¢ ogHOU u3 TOYeK Z wmiu T, TO mepBbIn . T x .
xoaut B Touky C, wmHaue (dTOT Ciaydau F A F

[OKA3aH HA DPUCYHKE) €My CJIeAyeT OTMe-
TUTH TOYKY D.

B nmocareguem ciydae BTOpou BHIHYXKJAEH x0auThb B TOuky C'. IlepBoiy
xoauT B Touky E'. 3ameTum, 9TO Tak KaK TOYKAa Y HE COBNAJACT HHU ¢
oaHOu u3 To4YeK Z wim C, BTOPOU HE MOXKET NOMOJHUTH CBOM TOUKU X
Y u C no xBajgpara. BosHuKIas CUTyalus HA3LIBACTCA (BUJIKOUY: ECJIL
BTOPOH CAEJAET X044 B TOUKy F’, TO mepBBIU CICAYIOIMM XOAO0M JOMOJ
mut Tpeyroabuk BDE' no xBagparta (Touka Y 5TOMy HE mOMEmaeT
TaK KaK OHA JEXUT B APYTOU MOJIYILIOCKOCTH OTHOCUTEILHO mpsamon AB
¥ BEIUTPAET; €CJIU K€ BTOPOU CAEIAET X0/ B TOUKY H, TO HepBBIA HOCTPOUT
xBagpaT ABE'F' (Touka Y He moMemiaeT mo TOU Ke IPUYUHE) U BCE PABH(
BLIUTPAET.

OcraBmuncs crydan pa3bupaeTcs aHAJOTUYIHO.

Hepa M2 (aucna B KPyXOUKax).

OTa Wrpa OKa3alachb TPYAHOU [ YYaCTHUKOB KOHKypCa. BTOpor
UCPOK MOXET NOOEUTh B HEU, IPUAEPKUBAACH JOBOJBHO OOIIErO AJ MHO
TUX UCP IPUHINIE CUMMETPUU. B [aHHOM CIydYae HA XO[ MEPBOr0 UTPOK:
BTOPOU [OJKEH CTABATH B MPOTUBOMOJOXKHBIN KPYKOYEK UTPOBOTO IO
YKCJIO, JOMOMHAIMEE Ynucao nepsoro a0 13. Takon xoj, OYEBUIHO, BCEI
BO3MOXEH U HE HAPYIIUT IPABUI: €CJIU YUCIO Y TOCTABICHO NEPBLIM UT'DO
KOM psgoM ¢ 2 ¥ |z — y| = 1, To psagom okaxyres 13 — z u 13 — y, HC
[13— 2 — (13— y)| = |z — y| = 1. Takum 06pa3oM XOIBI Yy IEPBOrO UI'POK:
BCKOp€ KOHYATCs, U OH IPOUTDACT.

Urpas nogo6usM 06pa3oM, BTOPOU UT'POK MOOEAUT IIPU JHOOOM YETHON
qucie KpykKoB. [Ipu He4€THOM 4Ymciie KPYXKKOB aBTOPEL HE 3HAIOT CTPATE
TUHU HU [/ IEePBOrO, HU I BTOPOrO UTPOKA.

Hepa M 3 (pasnambIBaHUE MIOKOJIAIKY).

Wrpa sra MoxeT OBITH WCCICJOBAHA TAK HA3BIBAEMBIM (METOION
BLIUTPHIIHBIX ¥ TPOUT PHIMIHEIX HO3UIMNy . [l03UnueH B Urpe ABIAIOTCA pas
MEpbI 0YEPEAHOr0 KyCKa MOKOAAAKY (TOr0, KOTOPEIA Gy 1y T JOMATh CIeay
IOIIUM XOJ0M).
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Ha3z0BéM mO3UNMIO0 TPOUTPHIIHON, €K JIO00U X0 TOT0, KOMY Cendac
XOAUTH, IPUBOAUT K MOPAXKEHUIO (IIPU pasyMHOU Urpe conepuuka). Hampo-
TUB, O3NS BEIATPHIIIHASA, €CIA TOT, KOMY CEMYac XOIUTh, MOXKET CAeJIaTh
TAKOU X0/, YTO B PE3y/IbTaTe NO0equT, KaK OBl HA Urpaia conepux. Odve-
BUJHO, YTO HO3WIUA, U3 KOTOPOM MOXHO CAEIATH XOI B NPOUCPHIIIHYIO,
BEIUTPHIIIHAA, & TO3UIUsA, BCE XOAB U3 KOTOPOU IMIPOBOAT K BHIUTPHIIIHOU
[O3UIUYU, — NPOUTPHIMNHAA. B Hamen urpe nosunuu ya00HO u3obpaxkaTs
KJIeTKaMU OECKOHEYHOU YIVIOBOU TAOJMIEI, e [I0 FOPU3OHTAIUA OTMEYa-
eTCs [JIWHA, a IO BEPTUKAJIM IIVPHUHA IOKOJAAKU. B BHIMIDHIHEIX KJIET-
KaX MOCTABUM «+», & B IPOUCPHINHEX «—». B kaerke (1;1), konedHO, «—».
Bo Bcex xieTkax, oTKyga B Heé MOxHO momacThb (a sto (1;2) u (2;1)),
ctaBuM «+». TaMm, OTKyaa Bce XOAbI NPUBOAAT K ILTIOCAM, CTABUM «—»,
u Tabauia MOCTENeHHO 3amoaHsaeTcd. IIpaBuna nepeMernenus mo TabJuue,
O4Y€BUAHO, TaKWe: «MOXKHO XOAWTb WIN BJIEBO, WM BHU3, IPUYEM INUPUHA
(B mepBOM Cilyuae) U IJIUHA MOKOIAAKY (BO BTOPOM CAY9ae) MOXKET yMEHb-
IIUTHCA He Oosee 4eM B 2 pasay.

B xauecTBe mpumepa NprUBOAMM HECKOJIBKO IOC/IEIOBATEJNbHBIX IIAI0OB
3AII0JHEHNS TAOIUIEL, HAYUHAS C JEBOI'O HIXKHEro yrua. Kax b pas Ml
[IPOBEPsiEM, HET JI KJIETOK, OTKYJa [10 IPABUJIAM MOXHO IIONACTH TOIBKO Ha
«+» (eciu Takue KIETKU HAXOLATCA — CTABUM TaM «—»). A cieBa u cBepxy
OT KaXJOTO «—» PUCYEM «XBOCTHI» U3 3HAKOB «+», 3AIOMHAA BCE KIETKH,
73 KOTOPBIX MOXKHO IOMACTH B PACCMATPUBAEMYIO KJIETKY CO 3HAKOM «—».
[umHa «XBOCTa» B TOPU3OHTAJBHOM (BEPTUKAILHOM) HAMPABICHUM, O4e-
BUHO, PABHA HOMEDy CTOJOuA (CTPOKM) AAHHOM KJETKHU, CUUTAs CJICBA
(camay). IlepBrie 5 Tabaul MOLYYEHEI MOCAEIOBATEIBHO APYT 33 APYLOM,
B KOHIIE MBI IPUBOAUM B Ka9€CTBE IpuMepa yroa pasmepoMm 14 x 15 (8 wero
(IIOMELIAETCAY YCJIOBUE IIYHKTA, 6).

+ + -
+ +
+ + -
+ + + +
S -+ -
+ -+ + + -+ + -
-+ -+ + + -+ -+ + + -
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+ + 4+
1
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Buano, 9T0 B ciiyuanx a, 6, 6 mOOEX 1aET MEPBLIN, 8 B CIy9ae 2 — BTOPOL
urpok. Ilpu 5TOM B mepBBLIX ABYX IMYHKTAX IEPBLIM UTCPOK MOXKET IPUIAED
XKUBATHCA TAKOU CTPATErUU: BCAKUM Pa3 NMPELJIAraTh CONEPHUKY KBAAPAT
Hy1o mokonanky. [luas nyuxra 6 (5x 15) TakoM IPUHIUI HE NPOUET, HEIb3s
cle1aTh KBAAPAT MEPBEIM X010M. I103TOMY MEpBEIM X0I0M MOXKHO, HAIIPU
Mep, OCTABUTDb MIPOTUBHUKY MIOKOAAAKY 5 X 11, & MOTOM, B 3aBUCUMOCTH O
ero oTeeTa, 2 X 11 mmm 5 X 5 u TaK mamee.

MoxHO 10Ka3aTh (MONPOGYUTE DTO CAEIATH CAMOCTOATEIBHO), YTO ML
urpe B mMOKOIAAKY 1 X m (n < m) BTOPOU MOXKET MapaHTUPOBAHHO mMOGE
maTh ToaeKo mpu m = (n+1)-2¥ — 1, rge k = 0, 1,2, 3, ..., a BO BCE
MHEBIX CJIy4YasX NO0EeLUT HAYUHAOIINN UIDPY.

Hepa N («kpecTUKU-HOIUKIY )

C 57Ol Urpou MpPOM3OILIA HEOXUIAHHOCTL. ABTOPCKOE peleHue 3a1a
HUsA OBLIO OCHOBAHO HA NEHTPAJILHOU CUMMETDPUMU: BTOPOU UT'POK MOOEAUT
06B0as (TO €CTh [e1as TOJACTEIM) OTPE30K, CUMMETPUYHBIA OTHOCUTEIbH(
HeHTpa PUIyPEL OTPE3KY, 00BeAEHHOMY nepBuiM urpokoM. [lpu sToMm nen
TPAJIBHYIO KIETKY 3aUMYyT HOJIUKY (OTYEro U MOGEAAT), & KOIUIECTBO BCE:
OCTAIbHBEIX HOJIUKOB 0y IE€T PABHO KOIUYECTBY BCEX KPECTUKOB.

O/HAKO HECKOJBKO YYACTHUKOB KOHKYPCA HAILIM KUHYI, B KAKOM-T(
cMBIcae 60Jee CUIBHYIO CTPATEr IO 1JIs1 BTOPOrO UI'POKA: OH MOXKET Ha, XOAE
[IEPBOI'0 OTBEYATH CUMMETPUIHO OTHOCUTEILHO IIPAMOU, COAEPKAIICH AU
COHAJIb LEHTPAJILHON KICTKU. B 5TOM ciydae HOMMKAM OCTAIOTCS IIEJIBD
5 JUIHUX KJIETOK (Te, 9TO Ha D>TOU npsimon)!
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Hepa N5 (@amenkay).

OJTa uUrpa OYeHb MOHPABWIACH YYACTHUKAM, [IOYTU BCE YIOMAHYJIN
eé B paborax. Muorue moHsnmu eé kak 6opwrOy 3a Teppurtopuio: «Hamo
0TpE3aTh NPOTUBHUKY IyTh, U OH 3aMKHETCS», «HALO OTPE3aTh OT IPO-
TUBHUKA OOJBIIYI0 4YacThb NOCKW». 1lobenuts B GOphOE MOXKET BTOPOU
UT'POK, PYKOBOICTBYSACH BCE TOU XK€ CUMMETPUYHOU CTPATErUEN: 1e1ast CBOU
XO[ HEHTPAILHO-CUMMETPUYHO X0y COIEPHUKA, OH HE HAPYIIUT IPABUII,
U mocjaeHuu X0 Oy1eT 33 HUM.

Hepa M6 (3axpamuBaHue KIETOK).

ITpu onucanuu CTpaTErun B TOU UTPE MBI Oy IEM CIUTATH, 9TO HA UTPO-
BOM TIOJI€ CTPOYKHU HE KOPOYe CTOJIOIOB.

Urpa ma mome 2 X n — DTO TaK HA3LIBAEMAsA UCPA-IIYTKA»: B HEU
UCXON UTPHLI OPENOnpeNeJéH U He 3aBUCAT OT XOAOB UIPOKOB. fcHO, 4TO
KaX IBIA X0 TPOU3BOAUTCA B HOBBIU CTONOEI; B JIOOOU HETPOHY THIU CTOJ-
0ell IONTH BCErAa MOXET KAXKALIM UrPoK. [103TOMy MCX04 5TON UrpHI 3aBU-
CUT TOJBKO OT YETHOCTHU YUCJIA CTOAOIOB: IPU YETHOM N IOOENUT BTOPOH,
a IpU HEYETHOM 71 — MEPBBLIM UT'POK.

HUrpa Ha nose 3 xn moHayary kaxercs HecaoxHou. Co3 paércs BrevyaTie-
HYle, YTO BTOPOUM UI'POK MOOEXKAAET, CleAys IPOCTOMY IPABUIY: OTBEYATH
B TOT € CTOJIOCI, KY1a XOIUJI TOJIBKO Y4TO NMEPBLIN. [eUCTBUTENBLHO, TAKOU
X0/ BCEr'/a BO3MOXEH, BCEra BEIHYXJAET MEPBOr0 UIPOKA (OTKPLIBATH)
HOBBIN CTOJOEIL, HO €CJIU CIEJOBATH DTOU CTPATErUN «6€31yMHOY, TO B KOHIIE
UCPEL MOXKET BO3HUKHYTh, HAIPUMED, TAKOE TOJOXKECHUE:

IMepBobit MOXET 3aKPACUTHL BEPXHUU MPABHU yroa u nobeauts! YToOnt
u36eXaTh TAKOrO UCXO/a, BTOPOU UTPOK AOJKEH aKKYPATHO PA3BIIPATH
SHOIIMUIL: TEPE] TPEANOCACTHUM XOAO0M yOEIUTHCA, YTO HET MyCTOU
CTPOKH, & €CJIU TAKOBasA €CThb, TO 3aKPACUTH CBOK KJIETKY UMEHHO B HEU.
Torga mobega eMy rapaHTUPOBAHA.

B urpe na mose 4 X 6 mo6eauT BTOPOU, IPUACPKUBAACH IEHTPAIBLHO-
CUMMETPUYHOU CTpATErud. (DTa XKe CTPATErUs MO3BOIAET BHIUTPATH BTO-
POMY UTDOKY Ha JI060M IOJE, U JIUHA, U IMUPUHA KOTOPOr0 — YETHEIE).

B o6mem ciaydae m X 7 BHIUCPHINTHOU CTPATETUM I8 KAKOTO-Tu6O
U3 UCPOKOB aBTOPHI HE 3HAIOT.
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Urpa ma moase 4 X 5 — [OCTATOYHO MPOCTAA IS MOJHOTO KOM
IBIOTEPHOrO Hepefopa (HAMCAHNE COOTBETCTBYIOIIEH IPOrPAMMEI BIIOJIH(
IO CUJIaM IS IIKOJBHUKA; OOpaIlaeM Ballle BHUMAHUE HA TO, YTO UTDOBAS
MO3UIIUA [0 CYyTU HE MEHACTCA OT MEPECTAHOBOK CTPOK W CTOJOLIOB, STUN
MOXHO BOCTIOIB30BATHCSA [IJisl CYIIIECTBEHHOTO COKPAIICHNUA BAPUAHTOR TIEpe
6opa).

K coxanenuro, xwopu JIOMOHOCOBCKOrO TypHMpA HE yIAJIOCH IPULY
MaTh (HEKOMIIBIOTEPHOE» PEIICHUE, a TaKXKe CHOPMYIUPOBATH JOCTATOIH(
MPOCTYI0, UHTEPECHYIO U KOMINAKTHYIO (s MyOIuKANUU B DTOM KHUXKKE
BBIUTPDHINIHYIO CTPATErUIO. ECJII/I BaM YyJIaCTCA 3TO COeaaTb —— OYCHE
XOpPOTII1IO. A TIOKa 3Ty UI'DY MOXHO UCHOJIB30BATH UMEHHO B KaYECTBE UT'DBI
a HE MATEMATUYCCKOU 3a 04N,

Urper Ne1 u Ne3 — maTemaTudeckuil pOABKIAOD (CAMYU UIDHI U3BECTHE
[aBHO, & BOT UX ABTOPHI JaBHO 3a0LITHI); OCTAJIBHLIE UT'PHI [IPEIJIOKAIA
Ne2 — Anexcanap XagaTtypsu, Ned — Mapus Axmenxanosa, Ne5 — Aunex
cauap Cousak, Ne6 — Bukrop Krenugrs.

KpuTepun Harpax genusa

Kax bl NyHKT KaxXI0HW 3aJa4M OleHuBaJCca H OamtaMu. B ciydyae Hemosr
HOT'O DEIIeHUs CTABWIOCH MEHBINEE KOIUYECTBO GALIOB (HATIPUMED, €CIIL
B pelleHnr Urphl 66 OblLIa yKa3aHa CTPATErUA «OTBEYATH B TOT XK€ CTOJL
6el1, Ky 1a X0 U1 TOJBKO YTO NEPBBINY, HO HE pa3bupaitoCh OKOHIYAHUE UT P
32 3TO CTABUJIOCH TOJBKO 3 6amna). Bee Moy YeHHbIE YIACTHUKOM KOHKYPCE
0aJLIBI CyMMUPOBAIUC.

3a OTBETHI BO BPEMs CaMOrO KOHKYPCAa YYACTHUKU MOTUIU IOJYYUUTE
NOMOJHUTENBHO 3—4 GaJuia.

«3a yCHemHoe BHICTYIUIEHME HA KOHKYPCE [0 MAaTEeMATUIECKUM UIDAM
HArpaxXJaauch MKoJbHUKHU, HaOpasimue 10 6amwioB u Gosabine, 6aawt MHO
ro6pes (e) gasajics 3a 59 6amL10B.
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Konkypc o ¢pusuke

3agaunsa

B ckobkax mocie HOMEpa 3a4a4Yu YKA3aHBI KJIACCHI, KOTOPHIM 3Ta 33,4a4a
pekomenayeTcs. JOCTATOYHO pemmuTh 334a49U CBOEr0 KJACCA, NPUYEM HE
o0st3aTeabHO Bee. PermaTs ocTanbHbIe 3313491 TOXE MOXKHO.

1. (6-9) Bommebusu MmocTuK». [lepea BamMu aBe poTOrpaduu AEpeBAHHOTO
MmocTuka (4epes pexy Benas, ropoa Beaopeuk, aero 2002 roaa). Ha sesom
(POTOCHUMKE BUHBI IEPUIA C ABYX CTOPOH MOCTUKA (KAK 3TO HA CAMOM
[eJe U €CTh), a Ha MPaBOM — TOJbKO ¢ oauou. Kyna u mouemy «aemuce»
nepuaa? (Ilepuia HUKTO He OTHHIUBAL, (POTOMOHTAXK HE IPUMEHSIC).

2. (6-9) Onpegenure TPUOIM3UTENLHO CPEAHIOI CKOPOCTH MAYAKA BO
BpeMs UTPHL B Gy TOOI.

3. (7-11) Tpéxronoseiu 3men Topwinbra Hamén B HucTom mosne (Hukakumx
[EPEBBEB HET U BOOOIIE 3ALEMUTHCA HE 38 YTO) KYCOK KPENKOU BEPEBKU.
T'OpBIHBIY MOXKET KaX IO U3 CBOUX I'OJIOB BIEMUTHCA 3y0aMu B J1060€ MECTO
BEPEBKM U TAHYTH 33 DTO MeCTO B M00y0 cTOpony ¢ cumiou 1 Heroron mim
menbire. Kakyio cuiy HaTsKeHUs BEePEBKA JOJKHA BHIIEPXKUBATH, 9TOOBI
3umen lopriaerd He cMor e€ nopsaTs? Heykiatoxkun [opeHEIY HE MOXET 3atie-
OUTH BEePEBKY 3a cebsS U JOCTATH OO HeE JANaMU, KPBLIbAMHU UJIN XBOCTOM.

4. (8-9) IlogBecuM K mWTATUBY CPY3UK HA MPOBOJOKE. Bhimecem sTy KOH-
CTPYKIMIO Ha MOpO03. B pesynbraTe oxmaxgeHus 1JIUHA IPOBOJOKYU YMEHb-
[IMIACH, TPY3UK IO IHSICA Ha HEKOTOPYIO BEICOTY. OTKY1a B3IACH DHEPT U
[UISL YBEJAUYICHUS IOTEHINATLHOU DHEPIUuM Ipy3uKa?
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5. (8-11) Haitu  compoTu-
BACHUC MEX1y TOoukamu A

N A
n B 06eckOHEYHOM IIENIOYKH
pPe3ucTOpoB (CONPOTUBICHUE
KaxkJoro pesucropa R). B

6. (8-11) MHoraa COMHEYHBIN 3aUYUK MOYTH TOYHO HOBTOPAECT GOPMY 3€p
KaJa, KOTOPBIM €r0 (IIYCKAT», HHOT A TOJIHKO NPUOIU3UTEIHLHO, & WHOL A
COJIHEYHLIN 3aWYUK 10 POpMe Ha 3E€PKaI0 COBCeM He MOoXoxk. OT dero s

3aBUCUT? /7 .
7. (9-11) CopeBroBanus > 4 - <
IO  IUIABaHUIO  IPO- /,/ //
BOJATCA B pedKe CO // 100 M S .
CKOPOCTBIO TeIeHUA ~ pa 45 -
vo = 5 KM/4. Jlunns A // Hanpagnenuc
duHUIIA HATAHYTA /" - TeHucHUA
4Yepe3 pedky I[oJ yIVIOM % e

45° x wnampasmenumio Craprt #" Dunum

Tevenus. CHOPTCMEHBI PA3MEIIAIOTCA BBIMIE [0 TEYEHUIO HA PACCTOSHUL
L =100 M oT nuHUM DUHUIIAG U IOCJAE CTAPTA MOLYT ILILITH B JHOOOM
HampasieHun. depes Kakoe BpeMs CIIOPTCMEH, YMEIOIIUY IIaBATH CO CKOPO
CTBIO U, JOIUILIBET A0 GUHUIINA, €CAU Oy AET IIBITH B IPABUILHYI CTOPOHY'

8. (10-11) Koneu 6peBHa npuBA3a/1u BEPEBKOU AIUHEL i K AKOPIO U 9Ty KOH
cTpykuumio 6pocuiu B BogoéM. [locTpouts rpaduk (mim xoTs Obl 3CKuU3 rpa
(buKa) 3aBUCUMOCTH CU/IbI HATAXKEHUA BEPEBKM OT YPOBHA BOJBL B BOAOEME
[LroTHOCTE GPEBHA p MEHBINE IOTHOCTY BOAHL po, AauHA OpeBHA L, Macc:
M. BepéBKy MOXHO CUNTATH HEPACTKUMOU, TOHKOU U HEBECOMOMU.

9. (10-11) «YcTpOUCTBO s TOJLY9YEHUA ODICKTPUYICCTBA U3  BOJBD
W3 pesepByapa ¢ BOJOY BEIXOIAT ABE TPYOKH,

U3 KOTOPHIX CKBO3b METAIMYEeCKUe KObla (pac- |

MOJIOXKEHHEIE OKOJIO MECT 06pa30BAHUA KAIEIb) Pesepsyap ¢ Bogou

KamaeT Boga. Kaniu monagamoT B METAINICCKUC

COCY b, KAXKIBIM COCY] COCIUHEH MPOBOAOM C

KOJIBIIOM, CKBO3b KOTOPOE BOJA KAalaeT B APY- > &
o 0

rou cocy . Jpyrux saeKTpuvdecKux COCJUHEHUN B
YCTPOUCTBE HEeT (COCYbl M30MUPOBAHEL APYT OT T 5
Ipyra u pesepsyapa ¢ Bojon). B nponecce xana-
HUA BOJBI METALINICCKUAE COCY Bl TPUOOPETAIOT
pasHOUMEHHEIE dieKTpudeckue 3apsaasl. O6bsc-
HUTE, KAK U IOYEMY TAKOE yCTPOUCTBO paboTaeT.
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OTBeTnl M peuieHusa K 3aJaHUAM KOHKYpCa II0 (pU3UKe

1. IIpaewi GOTOCHUMOK OBLT CAeNaH (GOTOANMMAPATOM, YCTAHOBICHHEIM HA
COPU30HTAIBHOU IIOBEPXHOCTH JIEBLIX Tepua MocTa. 110 pany npuuusn (pasy-
MeeTCA, UHAUBUAYAJBHBIX [ KAXK IOTO ‘ieJIOBeKa) 9Ty NOBEPXHOCTH (BaHI/I—
MAIOIIYIO TOYTH BECh [IEPEAHUMN [IaH GOTOCHUMKA,) MOXKHO OMUGOYHO [IPU-
HATH 3a INEHIEXOAHYIO IIOBCPXHOCTH MOCTA.

Cpeau mpuyus (OTBET Ha BOIPOC «HOYEMY 7») MOXKHO YCJIOBHO BBLAEAUTH
caegyomue:

1) ¢pororpadusa caeraHa B HEECTECTBEHHOM [JIA YEJI0BEKA pakypce (pacro-
JOXKUTh IIa3a TAaKUM e 00pa3oM, Kak (hOToaNmapaT, TPy AHO — MeHaeTCs
H0AGOPOJAOK U HOC — €CJIM CMOTPETH € KOHIIA TIEPU);

2) BeCb MOCT M3IOTOBJICH U3 OHOIO ¥ TOrO Xe MaTepuana (iepesa), Aau-
TEABHOC BPpEMsA HAXOAUBHIET'OCA B CXOAHBIX YCJIOBUAX (y TIOBEPXHOCTHU BOJHI,
KAaK MOHATHO 13 (GOTOrpaduu U yCJIOBUA 33434K), TIO3TOMY BCE MOBEPXHO-
CTH MMEIOT OJUHAKOBLIC ONTUYECKUE CBOUCTBA (IBET, OTPAKAOIIAA CIIO-
COOHOCTB, CBETOPACCEAHNE) U HE PA3IMYaroTca Ha (ororpaduu mo 3TuM
[IPU3HAKAM;

3) rpaHuLa TEHU HA MEMEXOAHOU HMOBEPXHOCTU OT IPABHIX IEPUI IPAKTU-
YEeCKM COBIIAJAET C [IPABOM IDAHUIIEH JIEBBIX MEPUI, U3-33 9€r0 CO3JA8TCs
BIEYATJICHUE, YTO DTA TE€Hb MANAET HE HA «CBOE MECTO», & HA MMOBEPXHOCTH
JIEBBIX IEPUJI, U3-32 Y€r'0 HTU IOBEPXHOCTH Iy TAIOTCA.

4) HEBBICOKOE KAadYeCTBO BOCIPOM3BENEHUsA (HOTOrpaduu NPU TUPAKUAPO-
BaHUM YCJIOBHU 3334 Ha pusorpade (3aMeTuM, UTO OPU DPACCMATPUBA-
HUM KAYECTBEHHEIX [BETHBIX OPUTMHAJIOB >TUX (GoTorpadmi ONUCAHHEIN
B 33/1a9€ 3PUTCIBHEIN 3PPEKT TaKKe HAOIIOAACTCA).

IIpu BHUMAaTENBHOM CpaBHeHuU GOTOrpaduil JOCTATOYHO JErKO OOHA-
PYyXuUTh, 9TO Ha JCBOM CHHMKC ICIHICXOAHAS INOBCPXHOCTH COCTOUT IIpU-
MepHo u3 10 mapasIelbHBIX JOCOK, a HA IOPAaBOM —— TOJILKO U3 OJHOW;
npu4éM pas3Mephbl 3TOU «I0CKW» (IIUPUHA W [JIUHA) ABHO MPOTUBOPEYAT
OMOJIOTMIECKUM npeaCcTaBACHUAM O BBICOTE U AMAMETPE PACTYIIUX HA 3€M.Ie
[I€PEBLEB.

2. Togsrcs mobbie pasymubie coobpaxenus. Hanpumep (13 paboThl mKoib-
HUKA, repeckas): «Bo BpeMs urper MAYUK NpAKTUYECKM HUKOTAA HE CTOUT
Ha MecTe. 3a HUM BCE BpeMs 6erarmT, HO peako norousioT. CkopocTs 6era
9e10BeKa NPUMEPHO 3—4 M/C, 3HAYUT CPefHss CKOPOCTb MAYUKA IPUMEPHO
5 Mm/0».

Pemmenns, aBTOpE KOTOPLIX HEMHOI'O CXUTPUIA ¥ PACCMATPUBAIN BEK-
TOPHYIO CPEIHIOI CKOPOCTD, TAKKE IPU3HABAINCE IPABUILHEIMA. T4 CKO-
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pPOCTBb, OYEBUAHO, MpuMepHO paBHa 0 1 He HOJBIIE, YeM

PacCCTOAHMUE OT TEHTPA A0 yIvIa GpyTOOIHLHOrO HOJA

BpeMs UT'DBI

3. OTeer: 1 HeroTOH.

Ecnn Bepéeka BrigepxkuBaeTr HaTskeHuwe meHee 1 H, 3men I'opriabrs
MOXET IOPBATH BEPEBKY, PACTACUBASA €€ ABYMS IOJOBAMU.

Teneps goxkaxkem, uT0 [OpHIHBIY HE MOXET HATAHYTH KAKOU-HUOY I
y4yacTok BepéBku ¢ cuiaou 6osabine 1 H. IIpegmomoxkmm, 9T0 ['OpBIHBIY)
9TO KAKUM-TO 00pa3zoM yIaloCh CIAECAATH. YTOYHHAM, YTO TOJOBOU 3MEs
lopeiHBIYA MBI CYATAEM TOYKY, U3 KOTOPOU MOXKET PACXOJUTCI HECKOJIbK(
BEPEBOK U MOIYJIb BEKTOPHOU CYMMEI HATSXKEHUN DTUX BEPEBOK HE GOJIBIII
1 HeroToHa.

BribepeMm y4acTOK BepEéBKHU, HATAHYTHIM ¢ cuion Oosbine 1 HeoTom:
(Ha pUCYHKEe NOKa3aH XKUPHEIM OTPE3KOM ), ¥ KAKYIO-HUOY b TOYKY HA HEM
IIpoBeném udepes 3Ty TOYKY ILUIOCKOCTH, MEPIEHIUKYISAPHYI0 BBIOPAHHOM)
y4aCTKy BepEBKU (IEPECeYeHMEe DTOU IVIOCKOCTH C INIOCKOCTBIO PUCYHK:
[IOKA3aHO IIyHKTUPHOU JuHUEH). [[1g NpoCcTOTHL OyAeM CIMTATH, YTO T
ILIOCKOCTH HE MPOXOAUT HU Yepe3 KAKYI0 TOJOBY (€C/IH DTO OKAXKETCS H
TaK — BHIOEPEM APYIYI0 TOYKY U MEPIEHIUKYJIAPHYIO IIOCKOCTh, U T. 1.
TOJIOBBL BCET'O 3, MO3TOMY HA YETBEPTHIM Pa3 HAM 06A3aTEIBHO MOBE3ET).

C KakOU-TO CTOPOHBI OT ILIOCKOCTY OKAXKETCA HE GOJBINE O JHOU TOMOBE
Topriaerda (moToMy 4TO y HEro BCEro 3 roJoBwl). Y ypaBHOBECUTH CUI
HATAXKEHUSA BHIOPAHHOTO yYACTKA BEPEBKU C 3TOU CTOPOHBI OT ILJIOCKOCTY
OKaXKeTCsI HeBO3MOXKHEIM. [loy4unnocs npoTuBopedune.

IpuBeaéunoe BHIIE permeHue (OHO MOXKET MOKA3aTHCA CIOKHOBATHIM
TOOUTCA A CIydas, KOrja 3Mer [OpEIHEIYY paspemaeTcs CKIaJblBATI
BEPEBKY, BA3aTb Y3JEBI, JEJATH (IayTHUHY», MPOIYCKATb BEPEBKY MEXK ]
3y6aMu (110 IPEVIOKEHUIO YIACTHUKOB TYPHUPA ), UCIIONB3YA UX B KAICCTH
0JIOKOB, U T.I., TO €CTb Pa3OUpPAETCsA CAMBIM OOIIMY CIyYau.
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4. OcuHoBHas pabOTa MO TEPEMEIICHUIO IPY3UKa, Ha GOIBIIYI0 BHICOTY ObLIA
COBEpIIIEHA TPOBOJOKOU. B ToXe BpeMs BHYTpEHHssA (TEIIOBas) dHEPrus
IIPOBOJIOKM B PE3YJIbLTATE OXJAXACHUA YMEHbINIUWIACH. JIOrMYHO mpeamo-
JOXUTH (Tak HAa CaMOM Jeje W eCThb), YTO YACTb DTOU DHEPrUM MOILIA
HE Ha HArpeBaHue aTMOCQEpHl, & HA COBEPIIeHUE PAOOTHI IO IEPEMEIICHUIO
rpy3uKa.

Bonee Toukun (HO cymecTBenunin) sddext. Dueprus yupyrou gedop-
k(Ax)?

2

OXJTaX ICHUA MOIVIa YMCHBIIIUTHCA (KaK B PE3YyJAbTATE BO3MOXHOT'O YMEHBb-
[IEHUA yAIUHEHUA IPOBOIOKU Az, Tak u(win) B PE3yJbTaTe BO3MOXKHOIO
yMeHbIIeHUs XECcTKoCTH k). B TakoM ciyyae MOXHO yCJIOBHO CUMTATD, YTO
HA YBEJIUYEHUE MOTEHIUAILHON DHEPIUU IPY3UKA YaCTUYHO ObLIA MOTPA-
YEeHA DHEPTUA YOPYron aedopManuu IpOBOJIOKH.

OuH 13 yYaCTHUKOB TYPHUPA COBEPIIEHHO CIIPABELINBO OTMETHI, ITO
BHYTPEHHSAA SHEPI'UA IPOBOJOKM CHAYAJIA MPEBPAIIACTCA B KMHETUYCCKYIO
(mepeMerteHue IPOBOJIOKY, KPOME BEPXHET0 KOHIIA), & 3ATE€M B IIOTEHIUAb-
HYIO DHEPIUIO FPY3uKa (B Pe3yIbTaTe HEyIPYTroro B3aUMOAEUCTBUSA IPOBO-
JIOKU C TPY3UKOM).

Pasymeercs, npuBeqéHHBIN CIUCOK SHEPTOOOMEHHEBIX MTPOIECCOB B PaC-
CMaTPUBAEMOU CUCTEME — He ucuepnuiBaouy. Hanpumep, MOXHO yuecTb
YMEHBIICHUE MOTEHIUAILHON DHEPrUué aTMOChephl (HANPABJICHUE CUJIEL
Apxumena coBHaJaeT € HANPABICHUEM IEPEMEIICHUS [PY3UKa). DTOT
3¢ deKT ckopee BCero OKaxeTCsA HecyllecTBeHHBIM. Ho ¢popmaabHO B ycao-
BUU HUYCrO HE HAIIMCAHO IIPO MACCy U IJIOTHOCTH TI'DY3UKA —— K&)Kﬂhlﬁ
PEIIAOIUY 33139y MOXET MPEACTABIATL Ce6e DTOT FPY3UK [O-CBOEMY.

5. OTeer: V2R.

Haub6osee npocTon cnocob pemenus nog00HEIX 331849 ¢ 6ECKOHEYHBEIMA
HernoYkaMu — O003HAYUThL Kak-HuOyab (Hampumep, R;) compoTusiacHuE
BCcer uenodku. IIoToM «OTHeNnMTBEY OT LEMOYKM YaCTh TAK, 9TOOLI OCTAB-
muucs OECKOHEYHEBIN «XBOCT» COBIAJAJM C MCXOMHOU CXEMOM. 3aTeM 3aMe-
HUTH XBOCT HA DPE3UCTOpP CONpPOTHUBJAeHWEM R, u paccuuTaTb 1m0 OOLIY-
HBLIM [IPABWIAM COMPOTUBJICHUE CXEMBI U3 KOHEYHOI'O HUCIA PE3UCTOPOB
(xoTopoe Toxe paBuo R,). [lonyuurca ypasuenue R, = f(R, R;), kopHem
(omHUM U3 KOPHEN) KOTOPOIO ABIAETCA PEIICHUE 33 0a4H.

HpHBOrZ[PIM OVH M3 BO3MOXHBIX BAPUAHTOB DEAMU3AIUN BBIIMICONIUCAH-
HOM MACU PEIICHUs [JIA HAIICH 3313494,

1. O603Ha9UM CONPOTUBJICHUE BCEU LENOYKHU uepe3 Ry .

2. OcraBuM ciieBa 8 PE3UCTOPOB, & OCTABIIUUCA «XBOCT» (IIOJHOCTBHIO

MaIuy IPOBOJOKY (B MPOCTEMIIEM CIy4as PaBHASA ) B pesyJbTaTe
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COBIAJAIONIAN ¢ UCXOLHOU TEMOYKON) 3aMeHAeM Ha PE3UCTOP COMPOTUBIEC
uuem R, .

3. Hemuoro mepepucyem cxeMy, ana yno6cTBa 0003HAUMM OyKBaMI
C u D coeuHEHUs B IEHTPAIBHOU 9aCTU CXEMHI.

ITo mpoBoay Mexay Toukamu C' u D TOK He T€YET, IOITOMY DTOT IIPO
BOA m3 cxeMH MOXHO yaanutTh. (Ilyctes B manpasienun CD teuér Tok I
[Tomensiem Ha kiIemMMax A u B nonApHOCTH Ha IPOTUBOMIOIOXKHYIO — C OLHOL
CTOPOHBI TOK [OJIXKEH U3MEHUTHCA HA —[, ¢ APYTOM — OCTATHCA TAKUM K€
TAK KAK MOJYYUBIIAACA CXEMa OKA3AJACh TAKOU XK€, KAK U A0 HePEMEHE
nossipaoctu. CaenoBarensuo, I = 0. [pyroe noscuenue. [loxyunBmasc:
CXeMa, CUMMEeTPpuYHa, 1 To4Ka C, u Touka D HAXOAATCA HA OLHOU U TOU K(
«OCH CHMMETPUM» U, CIEL0BATEIHHO, UMEIOT OJUHAKOBEIE IOTEHINAIEL. K
TaKue TOYKU COEAVHUTH IPOBOJAOM, TOK IO DTOMY HPOBOAY HE MOTEYET).

4. 3aMeHseM BCe IMOCJACIOBATEIbHBIC IEmoYku —R—R— Ha —2R—
CxeMa CTAHOBUTCA COBCEM MIPOCTON.
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1 CBOOIUM eé K CAMHCTBCHHOMY DPE3UCTOPY COIPOTUBJICHUCM

. 2 )
2R-(2R R, +4R) 2RISR +6R- R,

R — 2R+ R, _ 2R+ R,
2= 2R R, B 8R? +6R - R,
R+ | 227 4 4Rp) 9gp4 St T2 M

+(21::+sz+ ) R R+

(samomMHEMM TPOCTON (haKT, KOTOPHIM MEI BBITIE HECKOMBKO Pa3 BOCIOIB30-
BAJIUCh: COMPOTMBJICHUC CXCMEI U3 ABYX IAPAJLICILHO COCANHCHHEIX PE3H-
1- R
R+ R, '
6. PemaeM mostyYeHHOE ypaBHCHME. Y MHOXKUM YUCIATE]b ¥ 3HAMCHATEIb
npaBou 4acTu ypasHeHus Ha (2R + Ry)

cropoB R1 u Ry paBHO

B 2R - (8R2 +6R- R,)
" 2R-(2R+R,) +8R? + 6R - R,

Pasgenum yucauTens v 3HAMEHATENb MPABOU YaCTU ypaBHEHUA HA 2R

R,

R o 8R? +6R R,
® 7 2R+ R, + 4R + 3R,
R _8R*+6RR,

®7  6R+4R,

R _4R*+3R-R,

*7 3R+2R,

R, -(3R+2R,) =4R>+ 3R R,

3R-R, +2R? =4R?>+ 3R R,

2R} =4R* R}=2R* R,=+V2R R,=V2R
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Eciu R > 0 (94T0 49acTO MOAPa3yMEBAECTCA MOPU YIOTPEOICHUH Tep
MUHA, (DE3UCTOD)), TO pemenue —y/2R He mMeeT (DUUYECKOrO CMEICIA
Oguaxo, OBIBAIOT CXEMEI U YCTPOUCTBA, g KOTOPHIX (POPMAJBLHO BHIIOJ
usiercs 3akon Oma I = U/R, rae Benwuaunna R HE ABAAETCA TOIOKUTEIBHBIN
uncaoM. OT6Op «IMIIHUXY KOPHEU B 3TOM CIy4ae yCIOXKHAETCA.

Beckoneunnie 1en0YKy MHTEPECHBI HE TOABKO CaMu IO cebe — OHU SABJS
I0TCA MOJEIAMYU MHOTUX SBJICHUU B DJIEKTPOTEXHUKE (HANPUMED: ABA HPO
BOJHUKA — LEIMOYKHN U3 PE3UCTOPOB C MaJCHBKUM COIIDOTUBJICHUECM, U3 0JIA
MA MEXIY NPOBOAHUKAMU — IIONEPEYHBIE PE3UCTOPHL € «OOMBIIUMY COIPO
TuBJICHUEM ), Ouodusuke (HanmpuMep, TPyOdIATAA HEPBHAA KJICTKA, y KOTO
POU COMPOTUBJIEHUE MOBEPXHOCTEN MEMOPAHBI CYIIIECTBEHHO MEHBIIE COTIPO
TUBJIEHUS Yepe3 MeMODAHy) U Ap.

Mul O4YeHb HMOAPOOHO PACHIUCAIN PEIICHME 330a4M IVIABHEIM 06pason
VIS T€X YUTATENICU, KOTOPHIE CTOJKHYJIUCH ¢ OECKOHEYHLIMU UEIOYKAML
PE3UCTOPOB BIEPBHIEC — YTOOBI JATH BO3MOXHOCTE XOPOITIO BO BCEM Pa3o
6parbcs. OT y4aCTHUKOB TyPHUPA TAKOO MOAPOOHOIO U [IUHHOIO PEIle
HUsA, PAa3yMeeTcs, He TpebyeTcs.

6. I[IpeanonaraemM, 94TO 3epKaj0 caMOe OOLIKHOBEHHOE, B YaCTHOCTH, ILIOC
xoe. Takxe qaA IPOCTOTHL OyAeM CUATATDH ILUIOCKOU IMOBEPXHOCTD (JKPaH)
HA KOTOPYIO MAJACT (3AUIUK».

[lepBas oueBUAHAA HPUYUHA BO3MOXHOIO WCKAXKEHUA (HOPMBEI 33U
YUKA — OPUEHTANUA IIOCKOCTHU SKPaHA (MOBEPXHOCTH, HA KOTOPOU HABJIIO
aaeTcs usobpaxkeHue «danaukay). HakiIOHAs DKpaH o Pa3HBIMEA yIrJIaMI
MOXHO «PaCTATUBATHY «aaﬁqu» B DPa3HBIX HAIIPABJICHUAX.

s yoporenus 06bsacHeHns Oy 1eM BDEMEHHO CUUTATE COMHEIHEIE JIy YL
NapaLICILHEIMEA U HAPUCYEM CXeMYy OOPA30BAHUSA «COJHEYHOTO 3aAUUUKAY.

3anauk
Conmeynwpre~_ Tttt OKpaH
Jy9u

3epkajio

Ha sTou cxeme n300paxeHa CUTyanus, KOr4a IJIOCKOCThb DKPaHA I1apat
JIEJIbHA IVIOCKOCTH 3€pKaja, (1 06e OHY NEePIEH IUKYIAPHEL IVIOCKOCTH CTPa,
HUb). V3 IPOCTHIX rEOMETPUICCKUX COOOPAKEHUN TTOHATHO, YTO (POPM:
3aMYMKa B DTOM CIAy4ae COBNajaeTr ¢ hbOpMOU 3epKaJa.

A MOXHO qm emé Kak-HUOy b PACHONOXKUTE DKPaH, YTOOH hOpMa 3au
unka coBnana ¢ ¢opmonu sepkasa? [locTpomm Ha PUCYHKE OKPYKHOCTEH
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pPaanyc KOTOPOU PABEH [JIVMHE OTPE3Ka, U300PaAKAOIIEr0 «3aldnuKy, & IeH-
TPOM SBIAETCA JEBBIM KOHEIl 9TOr'0 OTPe3Ka. [IOHATHO, YTO eCTh emmé oqHa
(1 TONBKO OAHA, TO €CTH BCErO ABE LI OfHOro mosoxenus CouHia u
3EPKANIA) TaKasd OPUEHTALUA IIOCKOCTY 3KPAHA.

Comneynpre~_ | Tt Okpan
ay4u

3epkaJgo

OTa OPMEHTAIMA IIOKA3aHA IITPUXIYHKTUPHOU JWHUEH —— YCJIOBHOU
JMHUEH TepecevdeHns IIOCKOCTU DKPaHA (B DTOM OPUEHTANUM) C IIOCKO-
CTBIO CTPAHUIEI (3TU IIOCKOCTY MEPICH MUKYJIAPHEI).

Takxe TOHATHO, 4TO (OpU 33JaHHLIX MOJOXKEHUAX 3epkana, ConHua
U IJIOCKOCTYU PUCYHKA) €CIU ILIOCKOCTH 3KpaHa He OyneT MepHeHAuKyJIap-
HOU IIOCKOCTY PUCYHKA, TO 3aUUUK PACTAHETCA [0 DKpaHy (B HAPABJICHUY,
[EPIEH INKYIAPHOM JIUHUN IIEPECEYCHUs ILIOCKOCTU JKPAHA U ILUIOCKOCTH
PUCYHKA).

Briie MH CHeNMaIbHO YIIOTPEOUIN CJIOBO «OPUEHTALMAY BMECTO, HAIIPY-
Mep, CJIOBA «PACHOMOKEHUE) , IO AIYEPKUBAS, YTO DKPAH MOXKHO [IEPEIBUTATD,
HO HeJb3s HAKIOHATH (MEHATH OPUEHTAIMIO B IIPOCTPAHCTEE).

Bropas npuuuna — CoJaHIlE B YCIOBUAX >TOU 3a0a9YU HEAL3A CUU-
TATh TOYCYHEIM MCTOYHUKOM CBETA, YTO OYEBUIHO, ecau (AKKypaTHO!) Ha
mero nocmorpers — CosHne BuAHO ¢ 3eMiu B Buje JUCKa, 8 BOBCE HE
TOYKHU. COJIHe‘-IHBIe JIy4u, CIeOBATECIBHO, HEJIB3A CIUTATH IIAPAJNICIBHBIMU.
B pesyabTaTe rpaHuUlbl 3aiUnKa, KOTOPBIE B MIEPBOM CJAYYae MBI CIUTAIA
JIMHUAMHA, Ha CaMOM J€J€¢ OKAa3bIBAIOTCA PAa3MBITBIMU. IHI/IpI/IHa Pa3MBITHIX
CPAHUIl MOXKET JAXKE OKA3aThCA OOJIBIIE PA3MEPOB 3alYUKa (B 3TOM CJIydae
«COJIHEYHBIN 3aM4UK 10 (OPME Ha 3EPKAIO COBCEM HE IIOXOXK)).

Ha xaxayo Touky 3epkaja Jydd MONatalT CO BCEU BUIUMOU MOBEPX-
Hoctu CouHIla B BUAE KOHycCa (yroJ [IpU BEPIIMHE 3TOCO KOHYCA HA3BIBA-
eTCA BUAUMEIM yTIOBEIM pasmepoMm ComHua u cocrasaser npumepro 0,5°)
U OTPAXAKTCA B BUAEC KOHYCa C TAKUM XK€ YIVIOM. Ha 9KpPaHE 3TOT KOHYC
IaCT U300pakeHUe B BUJE OKPYKHOCTY (WIU DJUIMICA, €CAU DKPAH OPUEH-
TUPOBAH HE MEPIECHUKYJ/IAPHO OCU KOHYCa). JIerko coo6pa3uTh, 9To Ir0basn
geTanb GOPMBI 3epKaJa HA U300PAKEHUM «3aU4MKay OyAeT «pasMa3aHay
10 pa3aMepoB (auaMeTpa) Takou OKpyxkHOCTH. COOTBETCTBEHHO, BCE AETaIN
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dbopMEl 3epkana (B TOM 4YUCIE W €ro CPAHUNA), IO pPa3MepaM HAMHOI(
O4sbINue AMaMeTpa 9TOU OKPYXHOCTH, YIEICIOT, CPABHUMBIC ¢ HEU IO Pa3
MepaM — OKaXKYTCA Pa3Ma3aHHBEIMU, 3 HAMHOI'O MEHBINNE — CTAHYT HE3a,

MeTHI:IMI/I5 -

«COBCEM HE ITOXO0XK»

«COBCEM pa3Ma3aH»

CONHEYHD «Ha TIOJOBMHY Da3Ma3aH»
Jay4u

........... (ITOXOZK»

3epkaJo
(ma cxeme yraosbie pasmepbl ConHNa AJ1A HATAAZHOCTU CUIBLHO IPEYBEIMICHE)

OueBnAHO, YTO €CAM B IEHTPAIBHOU YACTU 3AUYUKA KACAIOTCA B
OKPYXHOCTU, 0OPA30BAHHEIE KOHYCAMU OT MPOTUBOMOJOKHEIX TOUEK TPa;
HUIE 3€pPKaja (3TO KaK Pa3 COOTBETCTBYET HOIPAHUIHOMY CJIy4al0, KOT
KOHTYPHI 3aMUNUKa YK€ CUIHHO PA3MBITHI, HO €I MOBTOPSIOT KOHTYPH 3€p
Kajia), TO yroJa MEX1y HANPABICHUAMUA HA DTU TOYKHA HPU HAOGIIOICHUI
OT 3aUYMKa KAK Pa3 PAaBEH yTUIy 3TUX KOHYCOB (IPOCTOE MOCTPOCHUE —
BEPTUKAJIBHEIE YIVIBL), TO €CTh, B CBOIO O4Yepeb, yriuoBoMy pasmepy CouHn:
mpU HAOJIIO IEHUU C 3EMIU. DTOT XK€ YrOJ BIOJIHE CIPABEIJIUBO MOXKHO CUM
TATh YIVIOBEIM PA3MEPOM 3€PKAaJja IPU HAOIIOAECHUN OT (3AUIUKAY.

BriBog: ecim yrioBbie pasMephl 3€pKajia CYMECTBEHHO OOJBINE YTJIO
BoiX pasmepor CosHna TO GopMa TPAHUNEI 3AUYUKE, JOCTATOYHO TOUHC
MOBTOPSAET KOHTYPHI 3€PKAJIA, ECIN DTU PA3MEPhI IPUMEPHO OAUHAKOBBL —
KOHTYPHI 3epKaja BOCIPOU3BOAATCA HEYETKO, €CaM, Ha0OOpOT, YIVIOBBL
pasMephl 3€pKaJa CYLUIECTBEHHO MEHbIIE YIVIOBBIX pasmepoB CoJHIA T
(hopMa KOHTYDOB «3aiiumKay He 3aBUCHT OT dopmbl 3epkana’. (Mmerorcs
BBUIy YIVIOBEIE pasMephl 3epkana u CouHIA Mpu HAGIIO IEHUY C TOIO MECT:
DKPAaHA, Ie PACIOJOKEHO U300PAKECHNE (3ANIUKAY. )

5OTu geTamm WACTO MOXHO BOCCTAHOBUTEL C MOMOMBIO KOMIBIOTEDHON 06DaBOTKI
NAHHBIX O (OpMe W PACHPEAENCHHMEM OCBENICHHOCTHU CONHEYHOrO 3anumka. «Ha riazox
9TO CAeNaTh CKOpee BCEro HEBO3MOXHO, XOTA y JIOAEH, NIUTEILHOE BPEMs 3aHUMAIO
[UXCA ONTUKOM, NOABIAETCA ONPELEIEHHBIM ONBIT ONEHKU MCXOLHOU (POPMBI IPEAMET:
0 Pa3MBITOMY M300PaXXEHUIO.

SHo moxeT cayuaiHo coBmacTsh ¢ OPMON 3epKaa, HAPUMeEp, CI 3EPKaI0 — KPYT
J0€e W 3aWYMK IPeACTABIAeT CO60M Pa3dMBITOE NMATHO OKPYTJIOU (OPMEL.
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Sameuanue. Eciu Mbl 3anuMaeMcs nyckanreM COTHEYHBIX (3aUIUKOB»
He Ha JeMJe, a Ha JPYroM IIaHeTe, TO B PEIICHUN HYXKHO 3aMEHUTH 3EMIII0
Ha Ha3BaHUE >TOU ILaHeTH (yrioBhle pasMepnl CouHia mpu HAOIIOICHUA
C DTOM MIAHETHI Oy1yT APYTUMU, OTIXYAIOMUAMACA OT 3CMHBIX)" .

7. OrBeT: L = L .
vtor v+ (v0/V2)

IIycTb OuH U3 CIOPTCMEHOB ILIABATHL HE yMEET (TONBKO AEPKUTCA HA
Boge, v = 0). Torga on AOmILIBET 40 GUHMINA 10 TE€YECHUIO, IPOILILIB PAC-
crosuue V2L 3a Bpems t; = /2L /vo. Ero cxopocts cOmvxenus ¢ auHMEn
dunmma cocrasaser v = L/t = L/(v/2L/vo) = vo/V/2.

Jlpyrou cnopTCMEH, CTAPTOBABIIAN C TOrO XK€ MECTa, YMEIOUIUH ILIa-
BATb CO CKOPOCTBIO U, MOXKET 33 BpeMs ¢ YILILITh OT IEPBOr'0 «CIIOPTCMEHA)
Ha PaccToAHUE vt B JII00YI0 CTOPOHY, B TOM YKUCIE U B CTOPOHY (PUHUIIA,.

Ecin x KakoMy-TO MOMEHTY Bpe€MeHHU t IOCAEe CTAPTa PACCTOSHUE OT
[EPBOrO CHOPTCMEHA [0 (PUHUIIA PABHO vf, 9TO KAK Pa3 O3HAYALT, ITO
BTOPOU CIOPTCMEH B 3TOT MOMEHT ¢uuummpoBan. CocTaBuM u pemmm
ypaBHEHUE.
vt =L — vt
(v+v)t=1L
; L L

v+ vy v+ ('1)0/\/5)

8. Yposenb BoaBI B BOgoEME Oy nem 0603Ha4aTh OykBou H | cuny HaTsaxeHus
Bepésku — F'.

[llBa yyacTka rpaduka cTpOATCS COBCeM npocTo. Eciau riybuna MeHbIme
nauHs Bepésku (H < h), To 6peBHO Gy1eT CBOGOAHO ILUIABATL HA MOBEPX-
HOCTY BOJbL, BEPEBKa TIPU 3TOM He HaTarusaeTcsa (F = 0).

Ecmu ray6una Goabine cyMMmbl 1iauH Bepéeku u OpeHa (H > h + L),
TO OPEBHO, OYEBUAHO, OyAET MOJHOCTHIO HAXOAUTHLCA MOM BOAOU. B »TOM

caydae Ha OpeBHO jgeucTByeT cuiaa Apxumena Fapx = pogVopesua = p—OM g,
p

KOTOpas YPABHOBCIIMBACTCA CHIOU TsxkecTd Mg U CUIOM HATAXKCHUS
BepéBku F', TO ecTh

F+Mg="Mg
p

F:FADX—Mgz%OMg—Mgz (%"— )Mg.

7A Couanmne Bcerjga OCTaHETCA HA MECTE — B YCIOBHM 3aJa4d CKA3aHO, UTO 3AMTHK
MMEHHO COJHEYHBIN.
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Teneps pazbepém npoMexyTounsiu caydan h < H < h+ L. BoaMoxHOC
HoJ0XeHne OPEBHA B TAKOM CJIydae MOKAa3aHO HA PUCYHKE

L T
FApx = pOg‘/ﬁpeBHa_ =
L 6peBHO
M =z
:pogj—: L,M,p
NN\ =P
z p

U7

MIOBEPXHOCTH BOABL

/ VMg Po

/

—cosa
2

L

BEPEBKA Z cosa
2

(BEPTUKAIBLHOCTD MOJOXKEHUA HUTU OYEBUAHA — Y CUIBL TSKECTU U CUIb
Apxumena, [eUCTBYIOMUX HA OPEBHO, HET TOPU3OH TATBHBIX COCTARJIAOIINX
CICOBATEIBHO, DTU CAILI HE MOTYT CKOMICHCUPOBATHL TOPU3OHTANBLHOI
COCTABJIAIOMICH CUILI HATAXKCHUA HAKJIOHHOU HUTH; YCIOBUA YCTOMIUBOCTI
paBHOBECHA OPEBHA B BEPTUKAJLHOM U HAKJIOHHOM MOJIOXEHUH B OCHOBHOM
OyAyT NOHATHEI U3 JAJLHEUIIETO PEMICHNUs, I IPOCTOTE (hOPMATLHO ME
UX ONPEAEHATH He OyaeM).

IIyctes z — puauHA DOrPYXKEHHOUW B BOAY 4YacTU OPEBHA, @ — YIrOJ
HaKJIOHA OpeBHA (yroa Mexay 6peBHOM u ropusoHTassio). Cura Apxumen:
z

IEACTBYET TOJBKO HA MOCPYXKEHHYIO B BOAY YaCTh OPEBHA U OHA B I pa:

«6oabiey (Menbie®) cuitel Apxumena, 1eACTBYIONICH Ha BCE GPEBHO, TO €CTH
T pPo

paBHa — - — Mg
L p

Y1068 GPEBHO HE BPAIIAIOCH B BEPTUKAJILHOM IJIOCKOCTU BOKPYT KOHIIA
K KOTOPOMY NIPUBA3AHA BEPEBKA, HEOOXOAUMO PABEHCTBO KOMIIEHCUPYIOIIIN?

Z T
8MmeeTcs BBULY, 9TO CHIy HY>KHO yMHOXKAThH HAa KOdhdumuent I u I < 1.
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APYyr Apyra MOMEHTOB CHJIBL TAXECTU U CUJBI Apnge,qa OTHOCHUTEJIBHO
9TOr'o KOHIIa (ﬂpyFI/IX CHII, ﬂeﬁCTBYIOIHHX Ha 6peBHO 1 UMCKOIIUX HCHYJCBEIC
MOMEHTHI OTHOCUTEJABHO TON TOYKH, HGT).

L
Mg-—cosa = ——M —cosa
) Lp 979
CokpaTum noiyv9eHHOE ypaBHEHUE (yPABHEHUE MOMEHTOB) HA OYEBUIHO

He pasHoe () BEIpaXKeHUe Tg’ N0y IUTCSA

Lcosa = Ep—oaccosoz
Lp

nJian
0
L?cosa = :B2p— cos o

ITO yCIOBUE MOXET BBINOJHATHCA TOJIBKO miu ecau cosa = 0 (To ecTh
a = 90° — 6GpeBHO HAXOAUTCA B BEPTUKAILHOM IOJOXKEHUU U TIO BOAOU
MOXKET HAXOAUTCA JI00aA €ro 4acCTh), UIn

e=,/2L

Po

(yron a nmpu 3ToM MOXKeT OBITH JH06bIM < 90°, IIUMHA OrPYKEHHOU YaCTH
OpeBHA, KaK OKa3aJ10Ch, HE 3aBUCUAT OT YIVIAa HAKJIOHA).

B caygae a < 90° cuna Apxumena, [eucTByOMAA HA OPEBHO (IOrpy KEH-
HEIM B BOJY YYaCTOK OPEBHA), paBHA

LT
T  po PO po 14 Po Po
— . —Mg= M 1/ —M
L g I P g9,

a CWJIa HATAXCHUSA BepeBKI/I (B 3TOM cnyqae COOTBETCTBCHHO, PAa3HOCTH
CHUJIBI Apnge,qa 1 CUJIBI TAXECTU

Po Po
F= —Mg—Mg:(,/——l)M
p P g

Teneps NOHATHO, YTO HMOCHE TOTO, KAK YPOBEHb BOJKI IPEBBICUT 3HAYE-

uue h+ /ﬁ L, 6peBHO mpUMET BEPTUKAJILHOE MOJOXKEHUE (Ja1060€e apyroe
Po

HOJIOXEHUE IPOTUBOPEYUT YPABHEHUIO MOMEHTOR) U IIPU NAJLHENIIEM yBe-
JUYCHUU YPOBHS BOIBL CWIA ADPXUMEIA U, CJACIOBATEIBHO, CAIA, HATAKCHUS
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BepéBKU Oy 1yT JTUHEUHO BO3PACTATD JO TEX 10D, IT0Ka OPEBHO ITOJHOCTHIO He

HNOrPY3UTCS IOJ BOAY; HOCJE TOIO CUJIBL MEHATHCSA mepecTanyT. Popmy

[JIA DTOY JUHEUHON 3aBUCAMOCTH MOXKHO JEIKO IIOJIYYIUTDb, HO, ITOCKOJIBK]

B YCJOBUY 33,1344 TPEOYETCA TOJABKO IOCTPOUTD IPAPUK, MBI IPOCTO COEN

HUM [B€ COOTBETCTBYIOIIUE TOYKM HA FpaduKe IPAMOU JUHUEH.
OKOHYATENLHEIN IPADUK [TOIYIAETCA TAKUM:

F

0 h
he [P hHL
Po

9. Cpasy oT™MeTuM, 9TO yCTPOUCTRO, COOPAHHOE TI0 TPUBEAEHHON B YCJIOBUL
cxeme, OygeT paboTaThb COBCEM HE 06S3aTENbHO (K GOMBIIOMY COXAJICHUK
COOUPAOIIHX).

Kpome Toro, HepeaibHo npuaymMaTh OOBACHEHUE, TTOAXO0AAIIEE KO BCEN
paboTammuM yCTPOUCTBAM: IJs 3TOTO MPUILIOCH OBl YyIECTH BCE BO3MOXK
HBIC [CTaJd KOHCTPYKIUU KaXIOT'0 KOHKPETHOI'O yCTpOﬁCTBa 1 BHCIITHUS
yCJI0OBUsA, B KOTOPBEIX OHO HAXOAUTCA.

IMosToMy mocTynuM Tak: CHavaga IPUBEAEM IPOCTOE, HO OUEHD MTOBEPX:
HOCTHOE ¥ HETOYHOE OOBACHEHWE, a 3aTeM — Hauboiee VHTEPECHBI
U HE CJUIIKOM CJIOXKHEIC YTOYHEHUS U PA3bACHCHUS.

IIpocmoe o6wacnenue. llycts npasas (Ha pucyHke) GaHKa U, COOTBET
CTBEHHO, JIEBOE METALIUICCKOE KOIBIO (COCAMHEHHOE C GAHKOU MPOBOLHU
KOM) MMEIOT IOJIOXKUTEAbHEIN JJICKTPUYCCKUN 3aPs, a JeBasd OaHKa U [IPa,
BOE KOJbBIIO — OTPULATEJIBHBIM diaekTpudeckun 3apsai. (B Tom, kak oy
3apsAbl BO3HUKIM, MBI [IOKa, Pa3bupaTses He OyaeMm).

Boga — mpoBOAHUK, B HEH HAXOAATCA DIEKTPUYECKUE 3apAAbl (OO0
XKUTEIbHBIE U OTPULUATEJBHBIE), KOTOPHIE MOI'YT IE€PEMEIIATHCA B MIPEIe
JIAX 3aHUMAEMOr0 BOAOU 06BEMA (HO HE MOT'YT 3TOT OOBEM MOKUHYTh, TAE
KaK OH OI'PAHUYCH U30JIUPYIOMIUMU CTEHKAMU COCYAa U BO31YXOM, KOTOPBIL
TOXE ILIOXO IPOBOJUT DJIEKTPUIECTBO).
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Iog mencTBHEM DIEKTPOCTATUIECKUX CUJ IONOKUTEIBHEIE 3aPAAEL IPU-
TATUBAIOTCA K JEBOMY KOJbIY (M, COOTBETCTBEHHO, COOUPAIOTCA B BOJE,
HAXOJAIIENCS OKOJIO KOHIIA IPABOU TPYOKM), & OTPULATEALHEIE 3aPALLI IO
AHAJIOTUYHON HMPUYUHE PACIOMATAIOTCA OKOJIO KOHIA JEBOU TPyOku. fBie-
HUE [EePEePACIPEIeIeHNs 3aPAJOB B IPOBOJHUKE B PE3YAbTATE B3AUMONEU-
CTBUA C IPYTUMU 3aPSKEHHEIMU TEJIAMU HA3BIBAETCA MTOJIAPU3ATIUEH.

B pesyabTaTe Kanim BOAbL, KAMAOIIUE U3 TIPABOU TPYOKM, OKA3BLIBAIOTCSA
3aPsKEHHEIMY TOJOXUTEIBHO, & KANAIOINE U3 JEBOU TPYOKN — 3aPsKeH-
HBIMU OTPUIATEILHO.

Kamnaromue u3 mpaBon TpyOKM HOMOXKUTEIBHO 3aPAKEHHBIE KAIIA IPO-
JIETAI0T CKBO3b OTPUIATENLHO 3APAXKEHHOE KOJBIO M 3aTEM IIOIAIAI0T
B TOJOXUTEIBHO 3aPAKEHHYIO OaHKY (CUIbI NPUTAXKEHUA KAILIA K IPOTHU-
BOIIOJIOXKHO 3aPAKCHHOMY KOJBILY ¥ OTTAJIKHBAHUA OT ONHOMMEHHO 3aps-
XKEHHOU GAHKU MPEONOICBAIOTCS CUIOU TAKECTH).

AHanornyHoO, OTPUNATENHHO 3APAXKEHHEIE KAIUIM, KAMNAKIINE U3 JEBOU
TpyOKu, MONAAAI0T B JEBYI0 (OTPUIATEILHO 3aPAKCHHYI0) OAHKY.

Takum 00pa3oM, B yKa3aHHOM IIPOLIECCE MPOUCXOAUT HAKOILIEHUE 3aPsi-
[0OB B METAWLIMYECKUX OaHKaX (M CBA3AHHBIX C HUMY [IPOBOJHUKAMU
koubnax). Ilo Mepe yBeruveHus 3TuX 3apALOB IPOUCXOAUT YCUICHUE IO/
pu3anuu BOABI B PE3EPByape, W, BCJACACTBUE DTOrO, YBEAUYEHUE 3PS I0B
BHOBb 06Pa3yoOIMUXCs KAnelb (M0 CPABHEHUIO C 3apAAaMu 06pa30BaBIIUXCA
panee). To ecTh MPONECC OKA3EIBACTCA CAMOHAPACTAIOMUM (WK, TI0 Kpali-
HEU Mepe, CAMOIIO A AEPKUBAIOIIUMCH ).

Ymounenus v pasbacHerUus.

1. O0BACHAA OPUYUHEL IEPEPACIPENENCHUs 3aAPALOB IO HAXOIAMIEUC
B pe3epByape BOje, IPABUIBHEE TOBOPUTH 00 DJEKTPOCTATUYECKUX IOTEH-
nuajgax, CO3JABAEMEIX B COOTBETCTBYIOIMX MECTaX (TOYHEE, Pa3HOCTHU
HOTEHIUAJIOB MEX1y KOHIIOM JEBOU TPYOKM M KOHIIOM NPABOU TPYOKH).
Korga Ha Gamkax (a TakXe KOJbIAX U COCAUHSIONIMX UX IPOBOIHUKAX)
y2Ke HaKOILIEHE! JOCTATOYHO OOIbIINE 3aPsabl, UMEHHO DTU 3apALbl 1 BHO-
CAT OCHOBHOU BKJAJ B COOTBETCTBYIOIINE IOTEHIUAILL.

2. IIo 5TOr0 MOMEHTA OCHOBHOU BKJIA[ B MOTEHIUAILI CO3NAI0T APYTUE
3apsAbl, MOSABICHUE KOTOPHIX B KaX/OM KOHKPETHOM CJIydae O0yCJIOBICHO
CIyJaUHBIMUA OPUYMHAME (KOTODBHIE (PUBUKMA HA3BIBAIOT (DIyKTYALUAMHA).
Pasuocts moTeHNuMasoB MOXET OHITH OOYCIOBIEHA MOTEHIMAJIOM SEMIH,
3apAJAMI HA OfEXK[Ae DKCIEPUMEHTATOPA U 3PUTENeU, PAGOTOU HAXOIsd-
MEUCA PALOM PAJUODIEKTPOHHON ANMAPATYPHI, JETAMIUMA [0 BO3AYXY
3apAKCHHBIMU NMELITUHKAMY U T. II.

3. Ha nepBwif B3OV MOXKET MOKA3ATHCS CTPAHHBIM, YTO B MPOIECCE
PaBOTHL «CUMMETPUIHOTO» YCTPOUCTBA HA OJHOU U3 €r0 «CUMMETPUIHBIX)
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YaCTEU MOABIACTCS MOJOXKUTEILHBIA 3apAd, a HA APYCOU — OTPULATEIb
urm. (KTO «permaeT, KyAa 3apsaj] KaKOro 3HAKa IOMECTUTh?)

Kak yxe 00BACHATIOCH BBHIIIE, DTO «PEIICHUEY 3ABUCUT OT MHOI'UX CIY
YanHbIX TpudnH. K TOMY %e NPakTUIECKA CACTAThH a6COMOTHO CAMMETPUAY
HYI0 KOHCTPYKIIUIO HEBO3MOXKHO. A eciu ObI 3TO U MOMYIUIOCH — CO31ATTE
abCOMIOTHO CUMMETPUYHEIC BHEIIHUE YCAOBUS BCE PABHO HENB3s.

4. Kak 0T™Me4aJ0Ch 1 OOBACHAJOCH BEIIIE, BOSHUKIIEE HEOOJIBIIOE Iepe
pacmpejejeHue 3apsagoB MOXKET CaMOIPOU3BOJLHO HapacTaTh. Ho MBI HC
yTBEpXKIaeM, ITO Tak OyaeT Bcerga u obssarensHo. [Ipexae wem mpubdog
«3apaboTaeT», pacupeneneHue 3apsAI0B MOXKET MOMEHATHCA HA MPOTUROIO
JIOXKHOE, ¥ HE OJUH Pas.

5. Bo BcsakoM Gu3myuecKOM HKCIIEPUMEHTE WHTEPECHO HE TOJIBKO TEO
peTudeckoe 0O6OCHOBAaHUE, HO U PE3yJbTAaTHl. 10 €CTh MHTEPECHO MPOBE
PUTH, NEUCTBUTEIBLHO JU HA GAHKAX U COCUHEHHBLIX C HUMU METALINIECKI)
YaCTAX YCTPOUCTBA, CKAILIMBAIOTCA DICKTPUYCCKUE 3APAAEL. MBI peKoMeH
OYEM [ 3TOU TEIU HECKOJBKO MPOCTHIX CIOCOGOB.

a) IlogBecuTb HAa TOHEHBKOUW NPOBOJNOYKE K METAIMYECKOM YaCTL
(3apsA KOTOPOU MBI XOTUM IIPOBEPUTH) ABA JETKUX KYCOYKA METAJLINYIE
CKOU (pOMBIU (WICIECTKAY ), HAPUMED, CAEJIAHHBEIX U3 OOEPTKYU KOH(ETH
Korga HakonuTcs 10CTATOYHO GOJIBINON 3P, 3TU JEIECTKHU Oy Ay T OTTAN
KUBATHCS APYC OT Apyra. JlemecTku MOMKHBEI BUCETH HA MPOBOJOKE CBO
601HO, HATIPUMEP, B HUX MOXHO IPOTKHYTH JBIPKU U HA MPOBOJOKY HAIETh
ToguTcsa TakXke KycOYeK HOBOIOQHETO «I0XKIUKA», KOTOPHIM MOXHO PO
TKHYTb OCepeAnHe (JenecTkaMu OyayT OBa CBUCAKOIIMX KOHIA).

6) CoeguHuTh MeTALIMYECKUE OAHKU IPOBOJOKOU, 3aTEM IPOBOJOK)
pa3pe3aTh, OCTABUB MEX Y PA3PE3aHHBIMU JaCTAMU 330D He 6oablre 1 MM
B TemMHOTE MOXHO yBUIETH, KAK Y€pe3 3TOT 3a30D BPeMs OT BPEMEHU PO
CKAKWBAIOT UCKDHI.

B) BuuMaTeabHO HAGMIOAATE 34 KAIWAMU. VX TPA€KTOPUY B PE3YILTATS
INEUCTBUS CUJ IPUTAKEHUA K KOJIBIIAM U CIJI OTTAIKUBAHUSA OT OAHOK MOL'Y"
3aMETHO UCKPUBIATHCA.

r) CoeauuuTh MeTaIIUICCKUE GAHKYM HEOHOBOU (ra3opaspagHOU JaMm
[IOYKOU) — OHA OyAeT NEPUOAMYECKY BCIBIXMBATH. 3AMETHUM, 9TO HYKH!
MMEHHO Ia30pa3pAaHai JAMIIOYKA, KOTOPad «3aropaeTCsay TOJBKO IPHU OIpe
JEJIEHHOM HAINPSXEHWUH, & 10 ITOr0 ABIAeTCS u3oaaTopoM. OObranas gam
TIOYKa HAKAJIUBAHUS HE TOAUTCSI — OHA ABISETCSI MPOBOJHUKOM U HE NACT
HAKAILIMBATHCA PA3HOMMEHHBIM 3apsagaM. AHajormvnas nmpoobaemMa MOKe:
BO3HUKHYTH U C DIEKTPOU3MEPUTEIbHEIMYU NpubopaMu (Hampumep, OObId
HEIM IIKOJBHEIM BOIBTMETPOM).
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B uaroboMm ciydae mpu IpPOBEAEHUM JKCIEpUMEHTa TpebyeTcs TepIe-
HUE — UHOTJA 3aMeTHHIU >(P@EKT He MOABIACTCS AOCTATOYHO JOJAC0 —
MuHYT 510 wim gaxe pombine. Iloyemy sto mpoucxoaur? OpHa U3 mpas-
NOMNONOOHBIX TUIOTE3 — HA 3APAXKAIOMUECS YaCTU YCTPOUCTBA OCENAI0T
JIETAIOUIYE BOKPYT NBLIUHKA IIPOTUBOIIOJIOXHOI'O 3HAKA (TeM CaMBbIM YMCHb-
maoT 3apan). COOTBETCTBEHHO, MPUXOAUTCA XK IATb, MOKA YCTPOUCTBO
«OTJIOBUT» JCTAIIYIO BOKPYI' 3aPAXKECHHYIO IIBLIb.

Omnucannoe B 3ajade npucrocobJeHne NHOrJA HA3BIBACTCS «KAIECIbHU-
ner KembBunaw, mo uMeHu mpepnosnaraeMoro usobperarens. Heckoabko
YCIOXHUB KOHCTPYKIWIO, Ha OCHOBE IPENIOXKEHHOU B YCIOBUM 331a49U
CXEMEI MOXHO cOOPaTh YCTPOUCTBO, CO3JAOIIEE HANPAXKEHUE B HECKOIBKO
THICAY BOAbT; Takme yCTPOUCTBA PAHBINE UCHOAL3OBAMUCH B (PU3UIECKUX
SKCIEPUMEHTAX B KAYECTBE MPOCTHIX (HO HE OYCHb COBEPIICHHBIX) TEHEPA-
TOPOB BLICOKOI'O HampsixeHus. bosee moapo6HOe onucanue Mbl HE faéM —
OHO JOCTATOYHO CJIOXKHOE [JIs (IIKOJBLHOUY KHUXKWU, XU K TOMY XKe ITOCIeI-
CTBUS DKCIIEPUMEHTOB C BBEICOKMM HAIPSXKEHUEM MOI'YT OKAa3aTbCSA BpE[-
HBEIMU IS 3JOPOBBA.

KpuTepun npoBepkmu m HarpaxJeHUs;a

3a Kax Iy 33434y CTABUIACH ONHA U3 TAaKWX OueHok: +! + +. =+
£ F - 0 DOro TpasuIMOHHAA CHCTEMA OLEHOK NI MOCKOBCKAX

MaTEMaTUYICCKUX OJMMIINA, I (CM. DOACHEHHUE Ha CTP. 12)

I'pamoTa «3a ycmemHoe BEICTYILICHUE HA KOHKYpCE N0 (PU3UKE» IPUCY-
KIANACH 38 CACAyomue (Min JIydIlne) Pe3yIbTaATEL.
. B mo6om kmacce 3a xoTs 6v1 £ 3a 00y u3 3334 Ne 6, 8, 9.
. B xuracce ue crapme 10 3a xoTsa 661 + 3a m00yo0 u3 3aga4a Ne 5, 7.
. B xuracce ue crapie 8 3a =+ 3a a0y 3aga4y.
. B 9 kxiacce 3a ouenku =+ 3a Jo0bie ABE 3a1a9H.
. B 9 xuacce 3a oaHy OLEHKY £ u ABE OLICHKU % 3a JIOOBIE 33 a4M.
. B kmaccax 10 u 11 3a onenky + kpome 3agad Nel u Ne2 u emé oqun =+.
. B xnaccax 10 u 11 3a ouenky + xkpome 3aga4 Ne1l u Ne2 u emé Tpu ouenxu

(3a mr06HBIE 3agaun).

DU W N

o Y

YyacTHUKAM, HE MOJIYYMBIIMM [PaMOTy, Oamr MHOrOOOPBS IIPUCY-
KIANCA 38 CICAYIomme (WK JTydIiue) pe3yIbTaTHL.
1. B kmacce ve crapriie 6 3a OlEHKY % 3a J100yio 33124y .
2. B knaccax 7 u 8 — 3a OIEHKHU % 33 JIIOOLIE IBE 33a4Mu.
3. B kiaccax 9 u 10 — 3a oneHku % 3a J00BIe TPU 33 1a4H.

4. B 11 xnacce — 3a OLEHKYW L 3a I00BIe YeThIpE 33,0a4U.
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Koukypc mo xumun

3agauuns

Ilocne HOMEpa KaxIOU 33a1a4u B CKOOKAX YKA3aHO, KAKAM KIACCAM OH:
pexkomMeHayeTcs. PemaTs 3a1a4u He CBOErO KJacca pa3penaeTcsi, HO Pele
Hye 33434 1ist 6osee MiIaaImero kaacca, ueM Bar, 6y1eT OleHUBATHC MCHb
muM KoamdecTBoM 6aiuios. [Ipennaraerca pemmts 2-4 3anaqu. (K ycaosus
32734 NPWIAraIuch Tabauusl Menaeneesa u paCTBOPUMOCTH. )

1. (7-8) B mocobuu, KOTOpOE IPUIAraeTCsA K HAOOPY (FOHBEIM XUMUK), OIA
CaH CAeLYOIUYU ONLIT. B 4amky A BHINApUBAHUA HAJUTH 2-3 MJI CIIUAPT:
WIM alleTOHA, MOMXKEYb €ro, MOCJAe Yero 3aJuTh ILIAMsA BOAOU U3 3apaHe
HOATOTOBJIEHHOU Tpobupku. [laamsa cpasy noracHeT. 3aTeM MOBTOPUTE TOT
JKe ONBIT ¢ 2-3 M Oen3mHa miu rekcana. Ha aToT pas npu fo6araeHun BOL
[IaMs He TACHET, U XUIKOCTD IIPOI0MIKAET ropeTh. Kak MOXHO OO BACHUT!
TAKOU PE3yJabTaT?!

2. (7-9) Mama mompocwmia Mamury npuroroBuTh MapuHan. Maima gOmxH:
Obuta passectu crakad (200 ma) ykcyca B 1 a1 Boanl. BMecTo cTOJIOBOL
YyKCyCa OHA CaydauHo passena B Boge 200 mu yxcycuom sccennmu. Korm:
Marma o6Hapyxuia omubKy, OHa pa3baBmUIa HEKOTOPYIO YACTH MOTYUCH
HOT'O pacCTBOpPa BO,E[Oﬁ U IOoaytYwn/ja MapuHAA TOYHO B TOM KOJUYICCTBC
U TOU KOHIEHTPAIMN, KaK mpocuia MaMa. CKOIBKO MOy YEHHOTO PACTBOD:
U CKOJIBKO BOBI 0610 B3ATO? CYNTATE, 9TO CTOJIOBBEIN YKCYC CONEPKUT 7Y
YKCYCHOU KHUCJIOTHI, YKCyCHasA 3ccennua — 70%, a IIOTHOCTE BCEX yIOMs
HyTHIX BEIIECTB paBHA 1 /M.

3. 3amoNHUTE IPOMYCKU B yPABHEHUAX XUMUYECKUX PEAKIIUN.

7-9 xaaccor.
1)  =CaO0+H,0
2)  +  =AgCl+NaNOg3
3)  +30,=2C0,+3H,0
4)  +C=2C0
5) BaOs + + H,0 = BaCO3 +

9-11 xaaccol. o -
6) 2 +2  =I,+2FeCl; +2KCl
7 +8  =3MgCl, +2NH,CI
8  +S0,=NO+_
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9) 2CrCl; +3 +6H,0 =2 + 6NaCl + 3H.S
10) 4 +2Ca(OH)s = Ca(NO3)s + Ca(NO2)s + 2H20
11) +5KI+3H2S04 =3 +3L +3H,0

4. (9-10) Iocae ypokos Muma nogomén k Ilere u mpoTsays emy 9ucCTHII
auct OGyMaru. ITO — NHUCHMO, HANIMCAHHOE HEBUAUMEBIMYU YCPHUIAMU, ——
ckazanx oH. Ilomepxu ero HajJ YalIKOM C HAIATHIPHLIM CIAPTOM, U ThI
YBUAWIIb, 9YTO TaM HamucaHo. IleTsa npumén noMou, B3sI B anTedKe HAIla-
THIPHBLIA CHUPT, MEPEIU €0 B YAIIKy U MOAEPKAT HAI HEU JUCT OyMaru.
Ha Gymare geiCcTBUTENBHO IOABUICA TEKCT MAJUHOBOIO 11BeTA. U 5TO 6BLIO
pemenue goMainHen 3aga4u no maremaruxe! IleTs moGexan 3a TeTpanbio,
4T00Bl mepenucarsk Tyga pemenue. Ho moka on Oeras, HAAMIUCHL UCYE3IA.
Ilepes nuMm cHOBA OBLI YMCTEHIU JUCT.

(1) Kakumu «depHWIAMMY OBLIO HAIMCAHO MUCHMO?

(2) Yro Ilers gomxen GbuI CAEIATH, 9TOOLI HAANUCH CHOBA HOSABUIACH !

(3) Y10 HYXKHO CAEIATH, YTOOH HAANUCH IOSBUIACH U GOJIBIIE HE UCIe3a1a?
5. (9-10) Meramn maccou 13,0 r oGpaboTanu u3GLITKOM DPa3GaBJICHHOU
a30THOU KUCIOTHL. MeTamt pacTBopwics 6e3 BuIgeJeHus rasa. K momy-
YEHHOMY PACTBOPY HpubaBmau M3OLITOK PACTBOPA MMAPOKCUAA KAIUS, IPU
3TOM BEIAEIUIOCH 1,12 a1 raza (u.y.). OupegeauTe, KAKOM METAJLT GBI B3AT.
6. (9-11) UsBecTHO, 9TO ATOMBI yTUIEPOAa CIOCOOHBI COCAUHATHCA APYT C
apyroM, o6pasys menouku ...—C—C—C—... VMeHHO 3TO ABIACTCA TPUYIU-
HOU YPE3BLIYAMHOIO MHOI000Pa3us CYIIECTBYOMUX OPraHUYECKUAX COeAU-
Henuy. Kaxume emé Tumbl BemecTB BHL 3HAETE, e aTOMHI (He 00s3a-
TEJIBHO OJUHAKOBEIE) 06pa3yoT giuHHbE nenouku? Kakue Tuner xumude-
CKOU CBs3M B HUX peanusywoorcsa? [Ipusequre npumepst.

7. (10-11) Ha oaun Mmoup wmogankaHa HOACUCTBOBAIM COUDPTOBBIM Dac-
TBOPOM TI'HMIPOKCHJAA KaIAsg ¥ IOJIYYWIA CMECh ABYX H30MEDHBIX aJjKe-
HOB B OoTHomeHuu 7 : 1. Macca OCHOBHOrO mpoAyKTa peakuuu (MOTydeH-
HOrO B 6oubmeM KomudecTBe) cocrasuia 49 r. Onpegenrure CTPyKTypPHYIO
(opMyry MCXOLHOIO COEAWHEHWS, CINTAs, YTO PEAKIWs IPOILIA KOIUde-
creerHo. OTBeT 060CHYHTE.

8. (10-11) CoruiacHO OHOU U3 CYUIECTBYIOIMUX METOAUK KOIMYECTBEHHOTO
ompeaeaeHns GeHoaa B BOAE, K Ipode, MOAKUCACHHON CONSHOU KUCJIOTOH,
L00ABIAIOT paCTBOPHI OpoMuaa 1 OpOMATA KAINsA, & 3aTEM PACTBOD MO A
Kaausa. BEIIENAIONUNICA n0J TUTPYIOT PACTBOPOM THUOCYIb(ATA HATPUA.
Kakne xmmmdeckume peakiuy 3ajJ0XKEHBI B CXeMy omnpejeacHus ¢eHosa?
Hammmmre ux ypasuenus. [Ipumenum au MeTon x 3aMeméHusvM (enosam?
Kaxkue ycaoBust 10KHBI OBITH COOMIOAEHBL, YTOOB YKA3AHHBIM METOM AaJ
TOYHBIE PE3YIbLTATHI?
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Pemennsa 3agad KOHKypca OO0 XUMWUHA

3adauu u pewenus 044 KOHKYPCa 1o Tumuy nodzomosuay Cofoa Baadu
muposna Jywexuna u Sunauda Hasaosna Ceumanvko.

1. CoupT M aneToH PACTBOPSIOTCS B BOJE, IPU DTOM KOHIICHTDAIIAS
rOPOYuUX BEUICCTB yMeHBIlIa,eTCf{ U IJIaMs I"'aCHET. TO, YTO CIIUPT 1 AllCTOLR
pacTBOPUMEL, OBLIO OYEBUAHO HE BCEM MIKOJBHUKAM, XOTS B OBITY JOCTa
TOYHO PACIPOCTPAHEHBI BCEBO3MOXHEIC CIMPTOBLIE PACTBOPHI, & PACTBO]
ALETOHA MOXeET 6I:>ITI:> 3HAKOM TE€M M3 BaC, YbM MAaMbl WU CTAPIINE CECTPH
MOJMB3YIOTCsA KUIKOCTHIO HA OCHOBE AIl€TOHA A CHATUSA JaKa, I HOT'TEU

Benusun u rekcad B BOjJe HE PACTBOPAIOTCA, M, TAK KAK UX ILIOTHOCTI
MEHBINE IOTHOCTH BOJAEI, BOA OIYCKAETCA HA JHO, & OPTAHUYECKUE BEIIe
CTBA OCTAITCA HA MOBEPXHOCTU U MPOIOIKAIT GECIPENnsTCTBEHHO FOPETh
HexoTophle MECTUKIACCHUKY MUCATM IPO PASYXKHYIO ILIEHKY OEH3MHA H:
.]Iy}Ka.X7 MIKOJBHUKNU Hoc'rapme JOJXKHBIL E}Ha,TI:7 9TO I'€KCaH — HeI'IOJIﬂpHO(
BEIIIECTBO U MO3TOMY T'uApOdhOOHO.

Pacopocrpauéunnie 3a6ryx 1eHust:

COUPT ¥ AIETOH INIOTHEE BOAbI, IOITOMY OHU OITy CKAIOTCA HA, [HO, 8 BOJ
[UIABAET CBEPXY U MEPEKPHIBACT AOCTYI KUCIOPOAA;

COUPT ¥ alleTOH BCTYIAIT B PEAKINIO C BOJOHU, ¥ MPOAYKTEI 3TOU PEaK
U1 HE TOPAT;

CIIUPT U AETOH COAEPKAT MEHBIIE TOPIYUX BemecTs (061a,1a10T MEHb
IIeN TOPIOYECTHIO), YeM GEH3VH M T'eKCaH.

2. Cuavana HanomuuM, 410 11 = 1000 M1

Mama pomxua 6bura monyudwmts 200 + 1000 = 1200 M pacTBOpAa
cogepxamero 200 x 0,07(7%) = 14r CH3COOH (xummveckas popmy.r:
YKCyCa), HO BMECTO JTOr0 OHA MOJIYYMIA TOT XK€ OOBEM, COAepKaliui
200 x 0,7(70 %) = 140r ykcyca. IIoHsaTHO, 94TO gecsATas 4acTb DTOTO pac
TBOpa (120 M) cogepxkut HEoOxOauMEBle 14 ykcyca. Ocranocs gis nomy
yeHusa He06X0AUMOro ooséma nobasuts 1200 — 120 = 1080 ma BOAEL.

Muorue mkoJIBHUKY Opeaiaraiu pa3baBUTh BECh MOLYY€HHBI PACTBO]
B gecaThb pa3. OcTaércs TOABKO yAUBAATHCHA, YTO Obl gesaau Marmma u e
mama ¢ 12 mapunaga.

HeckombK0 CJI0B 0 TOYHOCTH HAINUX U3MEPEHUN: ecin 100aBuTh K 120 My
mosydeHHoOro pacteopa He 1080 mur, a 1T BOABI, TO HUYErO HE CIYyYUTCA
MapuHaL 6yIeT 9yTh 60/ee KpemkuM,” 9TO He CTPAIHO B JOMAIIHEAX YCIO
Busix. TouHOCTH NPUOOPOB, KOTOPHEIMHU MBI TOJAB3yEMCs B OBITY, HEBEJIUKA

QKOHHeHTpaHHﬂ BO3pacTéT mpuMmepHO Ha 4% 10 CPABHEHHWIO C TEM, UTO MOJYIUTCA
€ciy OTMEpPUTE 00BEM BOABLI CTPOrO HO PAcYeTy.
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U, OTMEpHUBas JUTP IPHU MOMOIIY MEPHOI'O CTAKAHA, MBI JEI'KO MOXEM OIIH-
outbesa Ha 50, wm paxe 100 ma, TeM OoJsee, YTO YacTb pacTBOpa 00sa3a-
TEeJIbHO OKAXEeTCA Ha IONY, YIeTUT B BUE OPHI3T.

B nmabopaTopHOu TpakTuKe BCE OOCTOMT TMO-APYTOMY. XUMUKAM
JAOBOJIBHO 9aCTO IIPUXOAUTCA PEMIATH 3a4a94 I1I0 PA3BEACHUIO TE€X UJIN WHBIX
pacTBOpOB. IlpakTudyecku BO BCEX Ja0OPATOPHEIX JKCIEPUMEHTAX (0CO-
OCHHO OMOXMMUYECKUX) UCHOJIB3YHOTCA HEGOJBIINE KOJUMYECTBA BEIIECTB,
npu 3TOM TPeOyeTCs OYeHb BEICOKAs TOYHOCTh. Hanpumep, aHAINTHIECKHUE
BECHI [TO3BOJIAIOT B3BCIINBATH C TOYHOCTHIO 10 ,Z[eC}ITOI;'I QO MUAJLIUTPDAMMA.
Muorue 1a60paTOPHBIC MUIETKHA (CAMILIEPH) TIO3BOJIAIT HAGUPATH MUKPO-
JuTpH (& 0060 NOPOTrUe U HECKOABKO HAHOAUTPOB) XKUAKOCTEHN. B Takmx
yCIOBUAX pabOThI HA IEPBOE MECTO IO BAXHOCTU BEIXOIUT CIocob oOpa-
IEHUs C MEPHBIMU Dpubopamu u nocypou. Hampumep, B komuare, rjae npo-
BOJAT B3BEIIMBAHUE, CTAPAIOTCA MO JEPXUBATEL ONPEICAEHHYI0 TEMIIepa-
TYPY, & KaK NPAaBUJIBHO OIIyCTUTH NUIETKY ¢ HECKOIBKMMU MUKPOJUATPAMHU
[EHHOU JKUAKOCTH B IPOOUPKY, YTOOBL HAIIIE BEIIECTBO HE PA3MA3AIOCH II0
CTEHKaM U He yJeTeso B Buje OpLI3T — Ietas HaykKa.

3. [lis pemeHus 3TOro 3aJaHus CHAYAAA HAJ0 OLLIO BCIOMHUTL IIPO
3aKOH MOCTOSHCTBA COCTABA. T.e. KOAUIECTBO ATOMOB KaX JOTO DJIEMEHTA
B MIPABOU U JIEBOU YACTAX NOKHO OBITH OAUHAKOBHIM. Tak Kak BCE KO3(-
(pULIMEHTEI PeaKIy JAHKI, 3TA 334a49a HE TAKAA YK CIOKHAL.

IIpr momomm nmpocTroro moxacuéra cpasy MOXKHO OBLIO IPUMEPHO
y3HATH, KAKAE aTOMBI U B KAKUX KOJIMYECTBAX COACPKATCA B MPOITYIICH-
HBIX MOJEKYJaX. 3aTeM HeOoOX0AuMO OBLIO MOHATH YTO DTO 34 PEAKIUS
(OKUCAUTEIBHO-BOCCTAHOBUTEIBHAA, OOMEHA, . . . ) U KAKKE BEECTBa (OTHO-
CAIIMECH K KAKOMY KJACCY) AOJ/IKHBI OBITH HA MECTE MPOILYCKOB.

U, nakonen, HeOOXOAUMO TPABUILHO HAMKUCATHL OTBET.

1) Ca(OH),; = CaO + H,O

MHuorue mKOJIbHUKY 3aMeYaIn, 9TO UCX0 JHOE BEIIECTBO COAEPKUT OIHY
dopmyabuyio equauny Ca u mo ase O u H, u Tax u nucamu CaOoHy nin
naxe O2CaHs; 5T0 IpOmAIOCH MIKOIBHUKAM, KOTOPBIE TOJIBKO HAYAIN U3Y-
YATh XUMUIO WX €IIE HE U3Y9aIn €€ COBCEM, HO CTAPIINE JOJKHEL 331y Mbl-
BATBCA, CYIIECTBYET JU BEIIECTBO, KOTOPOE OHU IUIIIYT.

2) AgNO;3 + NaCl = AgCl| + NaNOj

OTO OYEHBL PACIPOCTPAHEHHAA KAYCCTBEHHAA PCAKIUA HA XJIOPUI-UOH
u uoH cepebpa. TpyAHOCTUM OBUIM ¥ TEX, KTO €II¢ HE 3HAET, YTO NAHHBIC
BemecTBa coctoaT u3 monos Agt, Nat, Cl7, NOj .

3) CHgO + 305 = 2CO; + 3H,0

B »ToMm 3anannm He06X0AUMO OBLIO IPOCTO MOCYUTATD, CKOJLKO ATOMOB
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yIIepoaa u BOJAOPOAa JAHO B IPABOU U JEBOU YACTH:
JeBas npaBas pasHUIA
60 2C,70,6H 2C,6H, O
Bpyrro-popmyne CoHgO coorBercTByeT nBa BemecTBa: ddug
CH30CH3 u ciupt CoH5OH.

4) CO2 4+ C =2CO

OTOT MYHKT MOXOXK HA MPEABIAYIINN, TaK KAK CPA3y MOXKHO 3aMETUTH
YTO HEU3BECTHOE BEIIECTBO COAEPKUT OJHY MOJIEKYJTY YIVIEPOAA U ABE MOJE
KyJIBI KUCIOPOAA. D TO PEaKINs BOCCTAHOBJICHUA YIVIEKUCIOTO [a3a, o yrap
HOT'O, OHA OOLIYHO IIPOUCXOAUT B MEYAX, KOTLA €IIE He BCE TOILIMBO IPOrO
PEJI0, & 3anIyIIKY yKe 3aKPhLK (IEPEKPHLIU JOCTYI KUCIOPOA), U OCTAIICS
Toabk0 CQOs. O6pasyomuicsas yrapHbil T'a3 OY€Hb OMACEH, OH HE3aAMETH(
IUIA 9eJTOBEKA YIHETAEeT NBIXATeJNbHY (GyHKIMo. MHOrUEe JI011, He YMEB
[Ke IPABUIBLHO TOMUTE [€Yb, MOTUOIM OT 3TOr0 (Yyropeun).

B pemennsax gacto scrpedadicsa BapuanT Qs + 2C = 2CO, 31ech MKOJIb
HUKOB II0ABEJIa OOBIYHASA HEBHUMATEILHOCTD.

5) DTo 3agaHue BBI3BAJIO Goubmvie Tpyauoctu. He Bce obpaTuiu BHE
Manue Ha TO, 4T0 BaOs — mepokcua u COAEPXKUT KUCIOPOA B CTEICHL
oxucaenus —1. [IpaBuabHBIz OTBET:

BaO, + CO5 + H,O = BaCO3 + H5O5.

Msuorwue npegnaramu BaO, + CO + H,O = BaCO3 + H,0.

[Ipssmont moaCYET MOKABBIBAET, YTO MPOIYIIEHHOE UCXOJHOE BEIeCTH(
moxet 6uTh CO, KOTOpEIN HOMKeH OBl pearupoBaTs ¢ BaO,.

B sTom pemenun comepxkurcs ase npobuaembr: CO — HEKUCIOTOOODA;
3YIOIINAY, XUMUYECKY MAJOAKTUBHEIN OKCUJ U IPU MIPOIYCKAHUN Yepe3 pac
TBOp BaO4y He OyeTr B3auMogencTBOBATH ¢ HUM. Ho 5TOro MHOrME MKOJL
HUKJ MOIVIZ €IIE He 3HATH WK He IOMHUTD, TeM foJee, 4TO PEeaKIns U dJIeK
TPOHHEIU 6ANAHC (POPMAILHO NPABUILHEIE.

Ct?2 -2 - C*t* | x1 — BoccTaHOBUTEIDL
O '4+e—-5 072 | x2 — oxucauTeIb
Bropas npobaema, u eé MOr 3aMeTUTh J0O0U, COCTOUT B TOM, YTO PO
NYIIEHHBIA TPOAYKT — BOAA, U OHA, BUAUMO, HE Y4aCTBYET B IPOIECCE

3a4eM XKe e€ TOra BOOOIIE HANMUCAINA B PEAKIUANT

3aMeTuM, YTO €CJaU KAKOE-TO BEIIECTBO HEOOX0UMO B PEAKIINY, HO IIPL
BTOM HE PACXOAyeTcs (3TO OTHOCUTCA B OCHOBHOM K KATAIU3ATOPAM I
PACTBOPUTENAM), TO €r0 HE YKA3LIBAIOT OJHOBPEMEHHO B IPABOU U JIEBOI
YaCTH, & MOMEIIAKT HAJ CTPEIKOU, KAK yciaoBusa peakuuu. Kcratu, B cko6
KaXx pﬂ,l[OM C BEILIECTBOM O6I:>I‘{HO noumyT KOHHeHTpI/IpOBaHHOB BEIICCTBO NJIL
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paBGaBJIeHHOG, U3MCJIBYICHHOC UM CYCIICH3UA, & al'PEraTHOC COCTOAHUC YKa-
3BEIBAIOT KAK HUXKHUAN HUHICKC. HaHpHMep:

V205
2505 + Oy —=2S03 ,

CH, + Cl, —" CH,Cl + HCI ,

NHgz(
HC=CH + NaNH, —% HC=C~Na* + NH; ,

10HNO3 (komut.) + Ly 25F 2HI0; + 10NOy1 + 4H, 0
B xumMuueckon aurepaType MOXHO BCTPETUTDH COBEPILEHHO PAa3HO00pa3-
HEIE 0003HAYEHUA U XECTKOE MPABUIO CYMIECTBYET TOJBKO OQHO: HEOOXO-
VMO 3AMACHLIBATH YPABHEHUA W CXEMBI PEAKIMU TAK, YTOOBI 3AUCH MOT
JIETKO MOHATD J000U IPAMOTHBIN XUMUK.
Bepuémcsa x namen peaxuuu. [Ipu go6asiaenuun CO4 x pactsopy BaOs,
pasuosecue'? BaO; + HyO < Hy04 + BaO, a Tounee

BaO; + 2H50 & Ha O + Ba(OH)2

OyJeT CMEIEHO B CTOPOHY IMPOAYKTa, Tak Kak BaQ Oymer B3aummompen-
ctBoBaTh ¢ COs M yoauATHCA U3 30HBI PEAKIUM B BUE HEPACTBOPUMOIO
KapOOHATA.

6) 2FeCl3 + 2KI = I, + 2FeCl; + 2KCl

[ns pemenus >Tou 3agadu OBLIO HEOOXOAUMO CHAYANA MOAYMATh,
K KaKOMY TUIIY OTHOCUTCA 3Ta PEAKIUA. Tak xak B MNPOAYKTHI DEAKIIUU
BXOAUT MOJ B cTemeHu oxucaeHus 0, MOXHO Cpa3y NPEINONIOXKUTh, ITO
9TO OKUCIUTEIbHO-BOCCTAHOBUTEJIBHAA PEAKNNA, IOTOMY YTO DEAKINM, B
kotopeix [0 He MeHseT cremeHp okucaeHus (Kpome OGPAa3OBAHUA CHHETO
KOMILIEKCA MOJa C KPAXMAJIOM) OY€Hb PEJKU U UX PACCMATPUBATL B JAH-
HOM CJIy4ae He CTOUT.

Ha caeayromem sTame mocTapaeMcss HAUTU DJIEMEHT, KOTOPBIM MOT
OBl OKUCJIUTL WIM BOCCTAHOBUTL MOJ (KpUTEpueM OyIeT CIYXUTbH DIEK-
TPOOTPUIIATEIBHOCTE). PaccMoTpuM Bce BAPUAHTHL:

K. TeopeTryeckn MeTAIMYECKAN KAJIUN TOAXOAUT HA POJIL BOCCTAHO-
sutens IT. Ho B Takol peaknum mMpakTUYECKUM HEBO3MOXKHO MOTyYUTh la
IOTOMY YTO OHA OyAeT MPOXOAUTH Cpa3y ¢ obpaszoBanueM .

10310 paBHOBECHE MMeET MECTO IpPH B3aMMOEHCTBUY NEPOKCHUIA 6apuA U XOJOIHOU
BOAEL, B Témon Boge (50-60°C) sToT nponecc nerko nAéT B CTOPOHY 06pa30BaHMA mepe-
KUCH.
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CL X10p MOXeT MOJOUTHU Ha POJMb OKUCIUTEA (€C/AU B MPABYIO YaCT]
BXOIUT B HYJEBOW WU TOJOXUTENbHOM CTENEHM OKUCICHWA), HO TaK Kal
x0p (TeM Gosee XA0paTHl) — OUEHb CUIbLHEIM OKACTATEIb, B TIPOYKTAX He
MoxkeT 06pazoBaThesa Fe?t, mockombKy xene3o 6yeT OKUCIATLCA B IEPBYK
ouepeas u go Fe?t, a uox mouTu HaBepHAKA MEPEHAET B MOMOKUTEIHLHYK
CTCIICHb OKWCJICHIA.

Fe. 2Kene3o MOXeT ObITH KaK OKMCAMTEICM, TaK U BOCCTAHOBUTEICM
IOCKOJBKY B IPABYIO 9aCTh YPABHCHUA BXOAUT B IIPOMEKYTOYHON CTEICHY
okucaeHusa. Ho B JaHHOUM PEAKINM METALIMYCCKOE XKEIC30 HE MOXKET BOC
CTaHABIMBATE MOJ 10 MOJCKYJIAPHOIO MOJa W3-3a TOro, uro It memocra
TOYHO CUILHEIA OKUCIATEIb. A BOT BADHAHT BOCCTAHOBJICHUSA JKEIC3A -+
nogoM —1 moaxoamT OdeHb Xopomo, Tak kKak Fe’t pocraToumo markmui
OKHCTUTEb, YTOOK moxyduics Iy,

s TOro, 9To6L MPABUILHO HAMUCATH UCXOJHEIC COCNUHEHUS, HAIN
IIeM BICKTPOHHEIN GAJIaHC, IIOCINTAB UMCIOIINECH Y HAC ATOMBI, OCKOIBK)
B Ka4C€CTBE NOJCKA3K/A HAM AAHBI BCC KOX(PPUIMCHTHl PEAKIINAN:

Fet3 +& = Fet? | x1 —— OKHCINTETh
X2
I7l—e—=10° x1 — BOCCTAHOBUTCIb

U3 umeromerocs Ha6opa kaTuoHos u anuonos (2Fet? ) 21-, 2K+, 6C1~
MOXKHO «cocTaBuTh Toabko 2Fet3Cly u 2KI. (Ha 2Fet313 mpocTo «He xBa
TUT» MOAA.)

7) MgsN, + 8HC1 = 3MgCl, + 2NH,Cl

IJTO He COBCeM OOBIYHAA peakiusa o6Mena. McxoaHoe BEmecTBO — AUHY
TPUJ TPUMATHUA. DTO KENTO-3€IEHOE KPUCTALIAIECKOE BemecTBO. Kpom
Bogopona N3~ 06pasyeT COeINHEHNsA C MENOTHBIMY ¥ MIEI0THO3EMETLHBIMI
MEeTAUIAMUA. JTU COSAUHEHUS BBICOKO PEAKIIMOHHOCIIOCOOHBI, U3 HUX OTHO
CUTEJIBHO YCTOMYUBBL TOJBKO HUTPUALI JUTUS U MATHUsA OJACONAPS TOMY
YTO UX WOHHHIE DAJUYCHI HE CUWIBHO OTAWYAIOTCS OT HMOHHOI'O PAIUYCE
azora. Hurpug autus nomry4aeTcs npu OOLIYHEIX YCIOBUAX IIPYU B3AUMOJEN
CTBUU MECTAJINYECCKOr'O JIUTUA U a30Ta. lIJIf{ MOJNyYICHUA HUTPUOAA MATHUS
HeoOxoauMo Harpesaunue. OTMETUM, YTO B XKUJIKOM aMMUAKE 3TH COEIUHE
HUA BeAyT cebs mOJ06HO OKCHAaM B BOAe (B JAHHOM CIydae a30T AHAJIO
ruder kuciaopony). Ho BCE paBHO OHU JIETKO Pa3iaraloTCs MPU ACUCTBUL
PA3INYHEIX PEAreHTOB (KUCJAOT, BOALL U T. J.) HA aMMMAK (COJb AMMOHUS
¥ COOTBETCTBYIOMIYIO COMb METANIA.

8) NO3 + SOs = NO + SO3
B sTom 3ajaHum HALO 3aMETUTH, YTO BTOPOU HEU3BECTHHIU MPOLYKT
NOJKEH COACPKATE CEPY U KUCIOpo. HaM M3BECTHHI CleLyIONUe KUCIOPO
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nocogepxamue coexuaenns cepuill: HoSO3, HySO4 u SO3.

CepHucras KHUCIOTa HE HOAXOAUT, TaK KAK B 3TOM CIydae IOKHA
OBLIA MPOU3OUTHU PEAKIMA IEPEX01a MOJICKYILl BOALI OT COCIUHEHUA BUIA,
NO -H20 x SO, vo NO HExucI0TO006pa3yIOMuUN OKCUI, T.€. HE MOXKET
MPUCOCAUHATL BOAY ¢ O6PA30BAHUEM KUCIOTHIL.

B cayuae HySO4 u SO3 umeeT MECTO OKUCIUTEIHHO-BOCCTAHOBUTEILHAA
peaxkumsa. Cepa oTaaeT nBa 2IEKTPOHA, & TAK KAK y HAC TOMBLKO ONUH a30T,
TO €r0 aTOM UX U IIPUHMMAECT:

Sttt _ 928 5 St6 | x1 — BoccraHOBUTEND
Nt4 4+ 928 5 N*t2 | x1 — oxuciurens

Suauut, ucxoaus npoaykt — NQOy. BapuanT ¢ ruapoxcugom (06paso-
Banue HySO4) meBosmoxen, Tak kak NO2 — TOXe HEKUCIOTOOODA3YOMMT
OKCH]I.

9) CrCl; + 3NayS + 6H,0 = 2Cr(OH)3 + 6NaCl + 3H,S
OTO mpocTas peaknus OOMEHA. SalullieM YPaBHEHWE C NPOIYCKAMU
B ITIOJTHOM MOHHOM BH[E€!:

2Cr** +6C1~ +3__ +6H,0=2__ +6Nat +6CI~ +6H" + 35~

Kax u Bo Bcex OCTaJbHBIX MyHKTAX DTON 33,1241, BHUMATEIbHO IIOCMOTPUM,
1ero He xBaTaeT (HEO6X0AUMO BCHOMHUTE, uTo HoO S HT + OH™):
JIeBast mpaBas
6Nat u 35S~ 2Cr®t u 60H~

Meuorue mucamu, 4To xpoM nepexoaut B CraOz. U3 pacTBOpa ruapoxcu
xpoma ocax gaerca B Buae kpuctamtoruapara Cr(OH)z-nHyO, u 3aTem npu
JOJICOM CTOSHUM MOXKET MOCTCHEHHO TEPSATb KPUCTALIM3AIUOHHYIO BOLY
(9TO HA3BIBACTCA «CTAPEHUEMY OCALKA, IPU DTOM CUAPOKCH L XPOMA TEPSIeT
PEaKIUOHHYIO CIOCOGHOCTS). IIpy CUIBHOM HArpEBAaHMYM MPOUCXOAUT Ipe-

spamenue Cr(OH)s LN Cry03 + HyO. Tak xak MBI HE HAXOJUM (JIUILIHEN»
BOJEL B MPOAYKTAX, TO MOXKHO CKA3aTh, YTO OKCUJ XPOMa B JAHHOU PEakK-
uuu He 06pasyeTcs.

10) 4N02 + 20&(01‘1)2 = Ca(N()g)z + Ca(N02)2 + 2H20

B 5ToM myHKTE y HAC TOJBKO OJHO MPOMYIICHHOE BEIIECTBO, IOITOMY
MOHATHO, 9TO OHO COAEPKUT BCE TE€ ATOMEI, KOTOPBIE €CTh B IPABOU IaCTH,
HO KOTOPBIX HET B JICBOU, IMPU DTOM BHLIMOJHACTCA 3AKOH MOCTOAHCTBA
cocrasa. [losTomMy 1enecoo6pasHO MOACYUTATE, CKOMILKO ATOMOB KaXJOT0

Mgl pacCMaTpUBAaEM TOJBKO COEUHEHMA C OJHAM ATOMOM CEPEI, & BOOOIIE Cepa, CIO-
Co6Ha 06pa30BLIBATE JOBOABLHO [IMHHEIC TENOYKH U3 CBOMX ATOMOB, 6J1arofapd ITOMY
pa3HOO0pa3me COeAVHEHUM CEPHI OYEHBb BEIMKO (CM. 3azaHme 6).
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COpTa B KaXOU YaCTHU, U YPaBHATL. Tak, myCTh IPOMYIIEHHOE BEIIECTB(
conepxut  atomoB N, y aromoB O, 2 — H u u — Ca. Torza:

4N+ ON = 2N + 2N + ON rz=1
490 + 2x20 = 2x30 + 2x20 + 20 y=2
4zH 4+ 2x2H = OH + OH + 2%x2H | 2=0
4uCa + 2Ca = 1Ca + 1Ca + 0Ca |u=0

TO €CThb, npomyinennoe coegaunenne — NQOs.

11) KIO3 + 5KI 4+ 3H5S04 = 3K5S04 + 31, + 3H,0

OTO peaknus CONPONOPIMOHMPOBAHMA. PEaKIuU TAKOTO TUIA OYCHI
XapaKTEPHBI OJA 3JCMEHTOB, UMCIOIINUX HECKOJIBKO yCTOﬁqHBHX C’:[‘el-IeI'IeIL
OKUC/ICHUA. BCTpedyasch B PEAKIIMOHHON CMECH, aTOMBI OJHOIO U TOTO K
AIEMEHTA, UMCIOIINE PABIUIHBIC CTCIICHU OKUCICHUA, CTAPAOTCA «IIOJCJIUTI
MOPOBHY» CBOU BJICKTPOHBI U MOT'YT OOGPa30BEIBATH B 3aBUCUMOCTU OT CTE
XNOMETPUICCKUX COOTHOHIeHI/Iﬁ n yCJIOBI/Iﬁ OMHO WU HECKOJBKO IMPOMEXKY:
TOYHEIX COCIMHCHUH, HAIIPUMEp:

H->S + HQSO4(KOHH.) — Si + SOQT + 2H20,
HsS + 3H,S04 (komm.) “=5" 48051 + 4H50 .

Kpowme Toro, BoamoxkHa oOpaTHas peakiua: AUCIPOIOPIUOHNPOBAHNE
Hampumep, IuOKCHI a30Ta AUCHPONOPUUOHUPYET MO AEUCTBUEM IIEIOUN

2NT0, 4+ 2NaOH(pas6.) = NaN*30, + NaNT*03 + H,0.

4. HeckoJIbKO IKOTBHUKOB MPELIOXUAIA CaMOE IPABUIBLHOE DEIICHI
orou 3agauu. Ouu mocuuranu, 94To IleTe 6bLIO GBI HONE3HEE HE XUMUYNT]
IOMa Ha KyXHe, & PelaTh JOMAIIHUE 33Ja4Yd M0 MATEMATUKE CAMOCTOs
TeabHO. OprasmsaTopsl TYPHUPA MOJHOCTBIO OA00PSIOT TAKYI0 HO3UIUIO!

Tewm He MeHEe, HEOOXOAUMO PA3OOPATHCA C XUMUAYECKOU CTOPOHOU DTOIC
IPECTYNHOIO CHUCHIBAHUS:

1) ITucemo 6bLI0 HAMUCAHO (GEHOMPTAICMHOM. ITO AOBOJIBHO PACIPO
CTPaHEHHBIN UHAUKATOP, KOTOPHIU B KUCJIOU U HEUTPAILHOU cpene Gecise
TeH, a npu pH 8,2-9,8 cTAaHOBATCA MATMHOBO-KPACHEIM (MHTEDPBAJI WH U
KaTopHOro mepexonal?), 5To OOBACHACTCA TEM, YTO B MICIOIHON CPEI

12 pH = —lg[H*], Tax 06EIYHO BEIPAXKAIOT KOHNEHTPATINIO MOHOB BOJAOPOJa — MOKAa3a
TelIb KHACIOTHOCTH PacTBOpa. Mim, ecam ckasars mo-gpyromy, pH = z o3madaer, 9T«
xonnenTpanua mono HT B pactsope pasma 10~ ?wmoms/nuTp. B mefiTpamsrO#l cpen
pH = 7, B xucaou cpege pH < 7, B menounon, coorseTcTeenno, pH > 7
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B PE3yJbTaTE MEPEPACTPEACICHNUS JJEKTPOHHON INIOTHOCTHU B €00 MOJIEKYJIE
00pa3yeTcs XUHOUAHAA CTPYKTYPa (XpOMO(pOD), KOTOPHIU U MPUAAET MaJIU-
HOBYIO OKPACKy COEAUHEHUIO.

HO OH ONa 0
—
C=0 COONa
xucaas popma menoIHas popMa

B cunsnaOo menounoun cpeae (pH~13)

denoadranenH TepaeT €Bo OKpacky (ONa ONa
7 CTAHOBUTCS ONATH OECIIBETHHLIM. OH /@/

[ Tex, kTO emé He wu3ydan
Wjn TOJNBKO HAYaJ U3YyYaTh OPraHuve- C

CKYIO XVUMWUIO, IIOACHUM: B XUMUYICCKUX

hOPMYIAX (YTOM» MEXKIy CBA3AMH, COONa
B KOTOPOM HE YKa3aHO HUKAKOW GYKBEI
(a Takxke «Pa3BUIKA), (IEPEKPECTOK)

U [IPOCTO KOHEII) YCJIOBHO 0003HAYAET,
9YTO B DTOM MECT€ HAXOAUTCA ATOM
YIJIEPOJa; €U BAJCHTHOCTb DTOrO
aTOMa YIIEpOAa 33 CI6T BCEX OOO3HAYEHHBIX XMMUYECKUX CBA3EU OKA3HI-
BAETCA PABHOU 1 < 4, TO MOAPA3YMEBAETCA, 9TO C DTUM ATOMOM YLIEPOAA
emé cBa3aHo (4—n) aToMOB BOgOPOaa. Tak mOCTYHIAIOT TOABKO C yIVIEPOAOM
¥ CBA3QHHEIM C HAM BOJOPOJOM B CTPYKTYDPHEIX (POPMYJIAX OPTAHUYUECKUX
coenunennit'® | npyrue aTombl (KUCJIOPO, a30T U T. 1.) 0603HAYAIOT 06s3a-
TenpHo. O6paTuTe BHUMAHME HA TO, YTO, KOTa MBI nuimeM (hOpMyIy HEOp-
FaHUYECKOrO COCIMHEHNUA, MBI DEIKO YKA3BIBAGM €rO CTPOCHUE, HO YETKO
3aMUCHIBAEM €0 COCTaB, B OPraHUKe Xe ropa3io Golee BaXHO CTPOCHUE,
a TOYHBI COCTAB MOXKHO ONPEACAUTH M0 BAICHTHOCTH.

CUIBHO MEI0IHAA POpMa

13Takoe cOKpaleHue JOMyCTUMO, HO He 00a3aTenbH0. O603Hadenue Beex aromos C u H
HE CYMTAETCH OMMUOKOM, OHAKO B GONBIIMHCTBE Cly4aeB yMEHBIIAET ¢YUTAEMOCThY (POp-
MyJbl ¥ YBEIUYUBAET HEOOXOAUMYIO [JA BOCIPOU3BEAEHUA 2TOU (GOPMYJbl ILIOMAALbL
6ymaru. IlpegnaraeM BaM HApPUCOBATH IMOJTHOCTHIO (B oponecce M3y4YeHUs XUMHUU ITO
BCE PABHO MOJE3HO NPOJENaTh XOTA OBl OUH pa,a) KaKyo0-HUOY b U3 NIPUBEIEHHLIX 31eCh
CTPYKTYD deHondTarensa n y6eJuThCA B 9TOM CaAMOCTOATENLHO.

47

Korga Ilers moaepxkad mucbMO HaJ YaIlKOUW C HAIATHIPHBIM CIUD:
TOM, JHUCTOK NPONMTAJCA mapamMu ammumaxa. IIpm sTOM mpoumcxoauT B3a
AMOJEHACTBUE aMMHUAKa € BOAOU, COPOMPOBAHHOM HA BOJIOKHAX OyMaru
NH;+H>0 & NHI +OH~. Cpena B TomIe GymMaru CTAHOBUTCA IIEIOIHON
¥ UHIUKATODP MEHAET OKPACKY.

B pemenusix, 0CO6EHHO B TeX, KOTOPHIE MUCAIN MJAIINE TTKOILHUKH
OBLIM JOBOJBHO PACIPOCTPAHEHBI (IUIIEBHICY BEPCUU: MOJIOKO U JUMOHHBIL
cok. Bugumo u3-3a TOro, 9TO B XyAOXKECTBEHHOU JUTEPATYPE DTU BEIIe
CTBA YaCTO UCIOAB3YIOTCSA [JIsA TAMHOMUCH. TOMBKO HEMOHATHO, HOYEMY K¢
HAAMKUCH TPOSABIAIACH PU ACUCTBUAU MAPOB AMMUAKA.

2) C 5TuM myHKTOM TPOGJEM MPAKTUYECKA HE BO3HUKJIO, OYCHbH MHO
TUe COBEPUICHHO CIPABEAJINBO IPEIJIATANN HOLEPKATHL JUCTOK HAJ YAl
KOU C HAIATHIPHBIM COUPTOM emé pas, OJHAKO MOJHEIA OTBET B DTOM
MyHKTE BKIIOYAT 00BACHEHUE, IOYEeMYy HAAMUCHL ucUe3naa, moka Ilers 6eras
3a TeTpagkon. [leso B TOM, YTO aMMUAK OBICTPO UCHAPWICA U HEeHOAPTA
JIEMH BEPHYJCA B IMPEXKHIO (HOpMY.

3) PenouadTasenH MEHAET CBOI OKPACKY NPH ACUCTBUU JIOOOC0 OCHO
BaHusa. AMMUAK IIOX TeM, YTO JeTyd. HO mpakTUYecKu BCE OCTAILHBI
OCHOBaHUA He 001aJai0T dTUM HegocTaTKoM. IlosToMy, 4TOOBI HaLIHUCI
osABWJIACKH U OOJIBINIE HE MCYe3a1a, MOXHO 00pab0TaTh ITUCHEMO PACTBOPOM
obbranon ménoun, Hampumep NaOH.

Ho y NaOH u MHOrux apyrux rugpOKCHUAOB €CTh CBOU HEIOCTATKU —
OHM CJIHUIIKOM «eJKuey — TPeOyIT aKKyPaATHOI'O OODAINEHUA: BHI3BIBAIOT
XUMHUYECKNAE OXKOT'Y IIPY IONAJAAHUN HA KOXY, CAU3UCTHEIE OOOJOUYKY; IO,
JaHWe B TVIa3a — DTO CEPbE3HAd TPAaBMA.

Kpowme skcniepumentaropa NaOH «pasbegaer» u 06branyro Gymary (OH:
«PACIOA3AETCsAY, & MOCAE BLICHIXAHWUA PACCHIIACTCA B TPYXy). IlosTOM)
CUAPOKCUIBL AJIS [eJed HAIeH 33434y cKopee Bcero He moaxoxut. K Tow;
e OHU HE UCTIOIB3YIOTCA B OBITY (IO TeM e BEIICONUCAHHBIM IPUYUHAM)
[leTs ckopee Bcero He HAMAET TAKUX BEIIECTB y ceOs OOMA.

Illesounyio cpeay MOTyT CO34aBATh U APYIHUE, B TOM JYucIe 6oaee «OBITo
BEHIG» BEIIECTBA, HanpuMep, pacTeop murbesou (NaHCO3) wmm cTupaisHol
(NaaCO3) coanl B Boge. DTO NPOUCXOAUT B PE3YALTATE TUAPOLUBA:

NayCO;3(pas6.) = 2Nat + CO2~, CO3~ + H,0 = HCO; + OH™
NaHCO3(pas6.) = Nat + HCO;, HCO; +H,0 < HyCO3 + OH™

B pesyabTare B3auMoaencTBUs 06pa30BABIIAXCA TAKAM 00PA30M B PAC
TBOpe nonoB OH™ ¢ monekynamu denomdramensna 06pasyeTcs OKPaIIeHHA;
dopMa ITUX MOJEKY.JI.
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PacTBop coabl HyXHO HaHOCUTH AKKYPATHO, YTOOBEI HE CMBITH TEKCT
(mampuMep, KUCTOYKOU, WK IPUIOKUTE MACHMO K CMOYEHHOMY B PACTBODE
JaucTy GyMaru uin Kycky Tkauu). OKyHyTb HEJIUKOM B PACTBOD COJBI CAMO
OUCBMO — UJesA He OYeHBb XOPOIIas.

IIpu npoBepke pemeHUN KAK NPABUIBHBIE 3aCYUTHBAIUCL JIOOLIE
OTBETHI, B KOTOPHIX NPEIJIAraJOCh HOAEUCTBOBATL HA JUCTOK HEICTYYIUM
OCHOBaHUEM. BOJBIIIMHCTBO y4aCTHUKOB TYPHUPA, JOraJABIINXCA [0 DTOr'O,
IUCAJIN, YTO JUCTOK HAAO CMOYMUTEH IIEJIOYBIO, U HECMOTPA HA TO, YTO B
OPAKTUYECKOM OTHOIMICHUN STOT BAPUAHT HE OYCHBb yAAdeH (CM. BHIIIE), OH
OIICHUBAJICA MOJHLIM OAJLIOM.

Ouenp pasyMHBIMHU, HO, K COXXAJICHUIO, HE COBCEM XUMUYECKUAM OBLIO
[PEJIOXKEHNE HECKOJIbKUX YYACTHUKOB OOBECTHM HAAMUCH PYYKOU WIA
KapaHJaIIoM, IOMECTUTD B NAKET U JaXKe 3aTaMUHUDPOBATH.

Te, XTO B MmEPBOM IMYHKTE MIPEIJATAIN B KAYECTBE HUEPHUI MOJIOKO
WM JUMOHHBIM COK, 3/[€Ch NPENIaraju MOABEPrHYThH JUCTOK TEPMUIe-
ckou 06paboTKe (MIPOrIAIUTh yTIOIOM, MOAEPKATE HAT JAMIION, IIAMEHEM
[LUIUTHE . .. ).

PacnpocTtpanéHusiM OBLT BAPUAHT OOMAKHYTh MUCHMO B HAIIATHIPHBIN
coupt. IIpobiemy GBICTPOro MCHAPEHUs aMMHUAKA MOXHO DTUM DELIUTh,
HO HAJAMNUCH CMOETCs, OyMara pasMOKHET, W MEPENuCaTh 33434y IO MaTe-
martuke IleTs yxe He cMoxer.

5. OrBeT: Zn (uuHK).

HpI/I B3a,I/IMO,E[eI>,ICTBPIPI aBOTHOﬁ KHNCJIOTHI ¢ METAJLUIaMH B 3aBUCUMOCTHU
OT KOHIICHTPALUU KUCIOTHI U CBOUCTB METANLIa MOTYT BhIAEHATHCA NOj,
NO, N2O u NH;s. IIpu sToMm B nocreguem ciydae ras He 6yaeT BBIICAATHCS,
TaK KaK ¢ aMMMAKOM OyJeT B3aMMOIEUCTBOBATL a30THAA KUCJIOTA (KOTO-
past, XOTA U CWIBHO pa3baBleHa, HO UMEETCA B NOCTATOYHOM KOIUIECTBE)
¢ ob6pazosarneM NH,NQO3. 3anumem peaknuo B3auMOLeicTBIA MeTaLIa
M ¢ pa3baBieHHOU A30THOU KUCJIOTOU:

8M + 10HNO3 = 8MNO3 + NH4NO3 + 3H50.
Ta3, KOTOPBIN BEIAEJAICA NIPYU AEACTBUM IIEJA0YN, — aMMUAK:

NH,NO; + KOH = NH;+ + KNO; + H,0.

MBygem camrars meTamn ogHOBATCHTHEIM. Tak KaK K03hdUIuUeHTE peaxuum onpeje-
J1AeT KOJUYEeCTBO 3J€KTPOHOB, NEPEX0AANNAX OT OJHOIO aTOMa K APYroMy, TO B Clydae
ABYXBAJIEHTHOI'O METAJIAa MBI CMOXEM YMHOXHTBH MOJEKYJIAPHYIO MacCy, KOTODYIO MBI
[OXy9IUM, Ha [Ba, NJIA TPEXBAJIECHTHOIO — HA TpHU. MoxeTe 3TO IPOBEPUTH CaMOCTOA-
TEeNbHO, HAMMCAB YPABHEHUA PEAKINU C COOTBETCTBYIOMMMU KOIGIUIMEHTAMH ¥ Iepe-
CYMTaAB MOJIAPHYIO Maccy.
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W3 srux AByX yPAaBHEHUM PEAKIUM BUIHO, YTO HA OJUH MOJb [a3a Opu
xoguTes 8 Moib Meramna. AMMmuaka Beigeawitochk 1,12/224 = 0,05 mouas
3HAYUT MeTa/ta ObwLIo 0,4 MOJIb, 1 MOMApHAsA Macca M, ecau MeTanrn OgHO
BaneHTeH, paeHa 13,0/0,4 = 32,5r/mons. Ho meTamn ¢ Takoll aTOMHOI
MaCCOU B MPUPOJE HE BCTPEIACTCA, MOXOKYK MacCy umeeT cepa (32), H
OHA TIO TIOHATHHIM TPUYUHAM HE MOXET CYUTATHCA NPABUILHBIM OTBE
TOM. [|ByXBaJEHTHBIN METALI AOMKEH UMeTh Maccy 2 - 32,5 = 65r/moub
Taxkyio aTOMHYI0 MacCy MMEET LIUHK, U DTO HOPaBWIbHBIM OTBET. l1loaxo
AUy TPEXBATEHTHBIX METALIOB (MoasApHaa macca 3 - 32,5 = 97,51 /Mons
TOXE HET.

ToT %e 0OTBET MOXHO OBLIO MOJYYUTh, HE PA30UpPas Caydan C BAICHTHO
CTBIO, & BOCIIOJb30BABINUCH DKBUBAJICHTAMU, XOTS IO CBOCU CYTHU PEIICHU
0CTAJIOCH OBl TPEXHUM.

6. DTa3agava He IPEAI0JAraeT IOJIHOIO pemmeHus. Mbl npuBeéM Jumiln
HEKOTOPHIE HANOO0/IEee XapPAKTEPHBIE IPUMEPHL.

HexoToprie mpocThIe BemecTBa OOpPA3YIOT [AIMHHBIE LEINOYKUA KOBA
JIEHTHO CBS3aHHBIX aTOMOB. Kak mpaBuio, Takue BEIeCTBA UMEIOT MHOIY
AIOTPONHEIX 'S MOAUbUKAINY U B COEMHEHUAX TAKKE CKIOHHBI K 06pa3o
BAHUIO [IOJIUMEDPOB.

Cepa. OOGLIUHO BIEMEHTHAA CEpa COCTOUT U3 BOCBMHU ATOMOB, KOTO
pBIE MOT'YT OBITH MO-PA3HOMY YIAKOBAHBEI B KPUCTALINYECKOIO PEIIETKY
Kpome Toro, cymecTByeT HEyCTOMYUBAA MIACTUICCKAA CEPA — XAOTUIH(
[epEeIUIeTEHHBIE 3Ur3aroo0pasHele NJIWHHBIE Uenu. B COequHEHusIX cep:
TaKXKe 4acTO OOPA30BHIBAET [IJIMHHBIE MOIMMEDPHEIE LIENU, B KOTOPLIX 3BE
Hbs MOT'YT COEIMHATHCA YePe3 aTOMEI KUCIOPOAa uim camon ceprl. Cocrar
U CTPOEHME TAKUX BEIIECTB 3aBUCUT OT YCJIOBUU IIOLYIEHUS.

Bop. Wwmeer Goaee 10 ammoTPONHBIX MOAUDUKAIIIIL.

Aromer 6opa B HUX 0OBEAUHEHE B IPYIOUPOBKY Big, uMe-

omue GOPMEI UKOCAAPA — ABAAINATUTPAHHUKA. /ﬁA\
Tuapuas 6opa (6opanbl) 06Pa3y0OT LOBOILHO CIOXKHEIE

IO CTPYKTYPE COCAUHEHUs ¢ MHOT'OLEHTPOBBEIMU CBA3SAMU. Ava
Oco0eHHO MHTEPECHBIE CTPYKTYPHL 00Pa3yT KUCIO- \ ’

POJHBIE COEAUHEHUs 60pa. DTO MOI'YT OBITH IVIOCKUE 3UT-

3aroobpasHble 1Ienu, COeAUHEHHBIE APYD C APYTCOM TETpa-
SADHI, «COTB U T. I.

15 AroTponus — CyIeCTBOBAHME OJHOTO ¥ TOTO K€ XMMHUYECKOTO DJIEMEHT3 B B[
OBYX WA HECKOJLKUX MPOCTHIX BEIIECTB, PAa3JUYHLIX [0 CTPOEHUIO M CBOUCTBAM
T. H. ANIOTPONUYECKUX (MIU AIIOTPONHBIX) MOAUDUKAIUL.
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Dochop. Dochop umeeT GOMBIIOE YUCIO ALTOTPOMHEIX MOAUPUKA-
NN, U3 KOTOPHIX BaxKHeuIme — OeJbld U KpacHein ¢ocdop. B mapax on
HAXOJUTCS B BUJE YeTHLIPEXATOMHON MOJIEKYIkl Py, npu xongencanun o6pa-
3yetcs 6eaniit pocdop Py, KOTOpHIN Py AIATEIHEHOM XPAHEHUY WIN HATPE-
BAHWUU NIEPEXOAUT B HOAUMEp — KpacHul (ochop. Emeé oana ammorpon-
Has (WM AUIOTPOMMYECKAA) MOAUPUKAIUA — IEPHEI POChHOp — UMEro-
mas CTPYKTYPY, HOXOKYIO HA I'PAdUT, COCTOUT U3 FOPPUPOBAHHEIX CJIOEB.
Bo Bcex moaudukauusax ¢pocdop cBs3aH ¢ TpeMs cBouMmu cocegsamu. Doc-
hOp MOXKET Takke 06PA3OBEIBATE LIENOYKY (HE OUCHB JIUHHBLIC) U B COCIU-
HEHUAX € KUCAOPOIOM.

Kpemuun. IIpocToe BemecTBo, UMEET aaMa-
3omo106Hy0 Mo audukanuo. CoequHeHnss KpEeMHUS | |

€ KUCJIOPOAOM 06pasyroT 6oubinon kiaace coeauue- —Si—OQ—Si— O —

HUM — OKCHCWIMKATHI. B OCHOBe X JIEXUT CTPYK- | |

Typa, n300paXKEHHAsA HAa PUCYHKE. 0 0
Kaxapm KucIopoh CBS3aH C ABYMs aTOMaMU | |

KPEMHUs, A& KAXKABIN KPEMHUM — C YETHIPbMs _Sll_ O_Sll_ 00—

KUCJIOpOaMu. B3aumMHOE IpPOCTPAHCTBEHHOE pac- 0 0

MOJIOXKEHNUE DTUX aTOMOB MOXeT OBITh O4Y€Hb Das- | |

HBIM, KPOM€ TOr0, B CTPYKTYDPYy OKCUCHUIUKATOB

BXOJAT pa3ju4yHble MOHBI. U Bce BMecTe OHU OOPa3ylOT OYEHb [IMHHEBIE
¥ PA3BETBICHHEIE LMY, CETU U IPOCTPAHCTRBEHHEIE CTPYKTYPHI.

Buononumepsl. Muorue 6uoOruvecKky aKTUBHBIC BEMIECTBA UMEIOT
B AauHHEIX nernodek. Kpome cesasen C—C BCTpedYaroTCs CBA3M C a30TOM,
HApUMEP, B OEIKAX, TPEICTABMAIMNX U3 Ce6s NIMHHBIC TOCIEIOBATCIb-
HOCTU aMUHOKUCJIOT, OHU COCAUHAIOTCA MEXIY COOOU MENTUIHOU CBA3BIO.

Ha pucynxe wuszoOpaxén punmenTtuj — [ABE AMUHOKUCJIOTH, R; u
Ry — panukanwl, ompefgensomme Guoaorundeckue (GUOXUMUYECKUE) CBOU-
CTBa aMUHOKUCJIOT.

o I
HO—C — CH+NH—C —CH— NHy

TIENTUIHASA CBA3D

XoTsa B opranuame Berpedaerca cero 20 Buos (20 pasInvHbEIX PAJUKa-
JIOB) aMuHOKUCIOT 8| OHM 06pasyOT OYeHD AMMHHEBIC MEMOYKH, GETOK MOKET
BKJIIOYATH 10 10 THICAY aMUHOKUCIOT (XOTsI OCOBOPUMCS, YTO OHU He 00pa-

16B rkanax HEKOTOPBLIX OPraHW3MOB COAEPIKATCA M Apyrue (HeOOBIYHBIE) AMUHOKHU-
CI0TH — CM. cTp. 73 (Bonpoc Ne 7 no Guosorun).
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3yIOT BCE OJHY AJIWHHYIO LIeMb, KaK MIPABUAJIO 3TO HECKOIbKO JJINHHBIX IO
4ek (0T ABYX [0 JECATH), CBAZAHHEIX APYT € APYTOM DIEKTPOCTATUICCKUAMY
B3aMMOICUCTBUAMY U KOBAJCHTHO Yepe3 AUCYIbGOUIHEIE MOCTAKE —S—S-).

[pyrou npumep GHOMOrHIECKUX MAKPOMOJIEKYJI — MOJEKYJIEI, HECY IIIV¢
renetuyaeckyo uagopmanuio — [JHK (1e30kcupuboHyKICHHOBAA KUCIOTA
u PHK (puGOHyK/IEMHOBasA KUCJIOTA), CBA3b MEXIYy COCCIHUMHU 3BEHBAME
DTUX OYEHb AJUHHBIX IEHOYEK OCYIECTBIAIT Gocdar (KMCIOTHBIA OCTa,
TOK (GOCHOPHBIN KUCIOTH) U caxap (ge3okcuputo3a u pub03a COOTBET
CTBEHHO).

O6béM 1 11eM DTOU KHUKKY HE HO3BOJSIOT CKOJIbKO-HUOY Db 110 1POGHC
ONUCHIBATH CTPYKTYPY U GYHKINY OEJKOB U HyKJICHHOBBIX KUCIOT, & TAKK(
NIPOCTO MEPEYUCIUTD BCe OUOJOTNYECKH AKTUBHEIE MOJIEKYJIBI, IIP€EICT B
fommue u3 ce0s AIWHHBIE 1enu. Baine 3HAKOMCTBO C HUMM HAYHETCA B KYPC(
obmmen 6uonoruu. CKaxkeM TOILKO, YTO DTU JJIMHHBIC N ATOMOB COCTA
BJIAIOT XUMUYECKYI0 OCHOBY BCET'O XXUBOT'O.

BopgopoaHas cBA3b. Bo Bcex NEpPEYUCICHHBIX BBIME OPUMEPAs
06pa30BBIBAHUIO [UIMHHEIX IEMNOYEK CIYXKMAIA KOBAJCHTHAA (KAK MOJIADHASA
TaK U HEMOJAAPHAA) CBA3b. /Ipyroul mpumep CBA3u — BOAOpoaHad. Bonopon
Has CBA3b — DTO DIEKTPOCTATUYECKOE B3AUMOIEUCTBUE BONOPOAA, HECY
ero 6OMBIION MOJOXUTEILHBIN 3aPA L, C ATOMOM, HECYIIUM OOMBIION OTPHU
naTeabHbI 3apsag. Hanpumep, Mouekyabl BOABR 00pa3yi0T HE IPOCTO enu
a IeIyIo PeméTKy u3 MoaeKya. KOHEYHO, DTU CBA3M OYeHb HEIMPOYHEIE, HO
TeM HE MEHEE, OHM OKA3BIBAIOT CEPbE3HOE BAMAHME HA CBOUCTBA BEIECTB
B 5TOM MOXHO y6eaAuTCs, CDABHUB TEMIEPATYPH KUNEHUSA BOJABL U CEPOBO
IOPOJa U APYTUX FUAPUIOB 2IeMEHTOB VI rpynmns — y BOIBI TEMIEPATY P
KUMECHUS aHOMAJIBHO BBICOKAS.

O6paTuTe BHUMaHME, 9TO Mexk 1y Motekyaamu HF odens cunbubie BOLO
POJHBIE CBA3M, TAK KAK (PTOP BICKTPOOTPULIATEIbHEE BOJAOPOAA, HO TEM
neparypa kunenus HF ropasno Huxke, yeM y BOABL. JTO OOBACHIETCSA TEM
9TO MOJIEKYJIE GTOPOBOAOPOAA «CIUMAIOTCAY, O0Pa3ys AUMEpPEHL, & HE Pa3
BETBJCHHBIC [IENU CBA3aHHBIX MEX Iy cobou Moaexy, kak HoO.

st cnpaBKM IPUBOAKMM TEMIIEPATYDPHL KUIEHUS HA3BAHHBIX BEIIECT!
npu aTMOCKHEPHOM [JABJICHUMN.

H,O | 100,00 °C || HF 19,52 °C
H,S | —60,35 °C || HCI | —85,08 °C
H,Se | —41,4 °C || HBr | —66,8 °C
H,Te | —2 °C || HI | -354 °C
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7. PeaKumo OTHUICINVICHUA I'aJOT€HBOAOPOAa C O6paBOBaHHGM AUECHA
Ha3bIBAXT OJJUMWHUPDOBAHUECM. W3BECTHO HECKOIBKO MEXAaHU3MOB OTOU
peakKiuy, MBI IIpUBEACM CXEMY TOJBKO OOJHOI'O U3 HUX.

6+ #
B YH B--H B Hf

| !
RC—I}— CHR — RCH=CHR | — RCH=CHR
| !
(I - I-

N emé nemMHOro 06 OOO3HAYEHUAX, NPUHATHIX B XUMUYECKOU JUTE-
parype: o6brano B: mim BT o6osmauaercsa ocmoBaHue (OT aHIIMUCKOIO
basis — ocmoBanue), B nanunom caydae 310 OH™ | a mpogykr BH, coorser-
CTBeHHO, BoAa. KucioTs ycaosHo o6osnadatorca A1 (o1 acid — xucaora).
B xBagpaTHEIX CKOOKAX €O 3HAYKOM 7# 0003HAYAIOT IIPOMEXYTOIHOE COeAU-
HEeHUe, KOTOpOe B YHCTOM BHJE HE CYLIIECTBYET, HO OTPAaXKaeT Mexa-
HU3M NPOTEKAHUsA peakiuu. d— U J+ O3HAYAIOT, COOTBETCTBEHHO, U30HI-
TOK U HEJOCTATOK BJIeKTpOHHOﬁ I'IJIOTHOCTI/1177 CTPEIOYKHN —— HAIDABJICHUSA
eé mepepacipeiesieHue.

Tak kax mosy4aeTcs ABA W3OMEPHBIX AJKEHA, MOXKHO IPEINOJI0XKUTH,
YTO MCXONHBIM MONAIKAH — BTOPUYHBIN'S,

Paccunraem maccy mpoaykTa: HaM W3BECTHO, 9TO 7/8 MO/ mpoAyKTa
BecAT 49T, TO €CTb MOJEKYIAPHAsS MACCa DTOO MPOAYKTa 56 I'/MOJb.
O6mas 6pyTTo-dpopmyaa Bcex ankenoB C,H,y,. CocraBum mpocrtoe ypas-
menue: 12n + 2n = 56, n = 4, T.e. moayden aaken CyqHg. 3uauwmr,
ucxogHoe coeaunenne umeno opyrrodgopmyay C4Hgl. IlpocTriM mepeGopom
MOXHO MMOKA3aTh, YTO BTOPUYHLIA U30MEP ¢ TAKOU (POPMYJION BCETO OJUH:
CH; — CHI — CH; — CH3 (ecim y Bac moay4miocs gBa, TO NpOBEPHTE,
HE CUMMETPUYHEI JU OHI/I).

NuTepecHsn BOMPOC, KAKOU M3 AJIKEHOB OBLI OCHOBHBIM MPOAYKTOM
U TOJIYyYUICS B OOIBIEM KOIMYECTBE. B OPraHuyeckon XumMuu CymecTByeT
MPABWIO 3aUIIEBa, IO KOTOPOMY BOAOPO] C OOJIBIIEN BEPOATHOCTHIO OTIIEI-
asgeTcst o1 Toro aromMa C, ¢ KOTOPBEIM [0 OTIIEIUIEHUA OBLIO CBA3AHO MEHb-
mee KoMm4ecTBO aToMoB H. OTO 0OBACHAETCA TEM, YTO B DTOM CJaydae
oOpasyercs 6oJee yCTONYUBBIM IPOMEXKYTOYHBIN IPOAYKT.

"Tak Kak J€KTPOH — OTPUIATENLHO 3aPAXKEHHAA YACTHIA, N3GHITOK SIEKTPOHHOM
[IOTHOCTHY NPUAAET aTOMY YaCTUYHBLIM OTPUIATENLHEIN 3aPA T, 8 HEJOCTATOK — YaCTUY-
HBEIN HOJOXKATEIbLHBIN.

18Yox cBA3aH CO BTOPUYHBEIM ATOMOM yII€POAa, TO €CTh TAKAM, KOTOPEIM MMEET POBHO
Jdeée CBA3YU YIIepOa—yriepof.
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Boisee moapo6HO O XMMUYECKHX PEaKIUAX, KOTOPHIE COOTBETCTBYIOT
(umu, HAOGOPOT, HE COOTBETCTBYIOT) NPABUILY JAUIEBa, Y3HAIOT TE U3 BaC
KTO OyeT U3ydaThb OpraHndeckyo xuMuio B BY e.

8. ®deHOM — AJOBUTOE BEMIECTBO, KOTOPOE MOXKET COAEPKATHCA B CTOY
HBIX BOJAX IPOMBINUIEHHEIX HOPeAnpUATUN. dTOOH yOeauThCsA, 9TO CTOY
HEI€ BOJBI JOCTATOYHO XOPOIIO OYUIIEHE], HYy2KHO YMETh OINPEAeIATh B HII
MaJIble KOHIIEHTPAIMY BPEJHBIX KOMIIOHEHTOB, B TOM 4ducie ¢penosna. Meron
ONMCAHHEIN B 3aa4e, OCHOBAH HA peaknuu (HeHo/1a ¢ GPOMOM, KOTOPAS PO
TEKAET CIeAYIomuM 00pa3oM:

OH OH
Br Br
+ 3Brg —» + 3HBr
Br

Mzur 3naem, yTo GpoMupoBaHue OEH30Ja UAET TOJBKO B NPUCYTCTBUL
xaramusaTopa (manpumep, FeBr3) u mpu 5TOM TOIBKO OAMH aTOM BOAO
poja 6EH30IbHOT0 KOJIbIIA 3aMelaeTcsa aToMoM 6poma. B cayuae xe deno:
peakius NPOTEKAaeT O4YeHb JErKO U CPasy Xe JaeéT TPUOPOMIPOU3BOL
HOE. DTO OOBACHACTCA AKTUBUPYIOIIUM JEUCTBUEM T IDOKCUILHON TPYIIIIE
Ha O€H30/IbHOE KOJbIO0. HenogenéHuas mapa 3JIeKTPOHOB, MIPUHA, IJICKAIIIAS
aTOMy KHUCJIOPO/a, BTATUBACTCSI B KOJBIIO, B PE3YILTATE UErO DICKTPOH
HasA IMJIOTHOCTH B KOJBIE MOBHIMAETCA. Tak Kak peaknus OpOMUPOBA
HUS OPOTEKACT IO MEXAHU3MY JICKTPODUILHOTO 3aMEIICHUS, TOBLIIICHII
DJIEKTPOHHOU ILIOTHOCTU OJATONPUATHO A peakiuu. [lpu 3TOM MOXKHC
3aMETUTDh, YTO TUAPOKCUIBHAA T'PYINA AKTUBUPYET HE JIOOBIC ITOJOXKE
HUsA B OCGH30JBHOM KOJbIE, a WMEHHO momoxenus 2, 4 u 6. BemecTsc
2,4,6-TpubpompenHon — TBEPA0E, BHIIAIACT B OCAIO0K.

BpoMm, HeoOXoauMBIl 1Js OpOMUPOBAHUA (PEHOJA, 00Pa3yeTcs B peak
LIIMOHHOU CMECU IIPU B3aUMOJICUCTBUU OpOMUIA U OPOMATA KANUA B KUCIOL
cpene:

5KBr + KBrO3z + 6HCI = 6KCl + 3Br; + 3H,0

N36biTOK 6GpOMA, OCTABIIMUCS HOCHE CBA3LIBAHUSA BCErO (PEHOJA, B3aU
MOJEUCTBYET C MOAUIOM KAIUs

Bry + 2KI =1, + 2KBr

U, nakoHell, BBIACIAIOMIUAUCT UOJ TUTPYIOT PACTBOPOM TUOCYIb(AT:
04



HaTpUsi. HpI/I 9TOM DEAKIUA IIPOTCKACT II0 YPABHCHUIO!
2NasS>03 + Iy = NapS40¢ + 2Nal

Coenuuenune NayS;04, xOoTOpOE TpU >TOM 06pPA3YETCs, HABLIBAETCSA
TETPATUOHAT HATpUsA. Peakiusa moja C TUOCYIh(PATOM HATPUA TACTO
UCIIOJIB3yeTCA B OKUCIUTECIBHO-BOCCTAHOBATCIBHOM TUTPOBAHUU, TAK KaK
OHA IPOTEKAET OBICTPO U KOJUYECTBEHHO. KpoMe TOro, KOHEYHYIO TOUKY
TUTPOBAHUSA JIEIKO OOHAPYyXWUTH, TaK KaK uog o0pasyeT ¢ KpaxMaJjoM
WHTEHCUBHO OKPAIICHHEIU CuHEe-puoneToBEU KoMIuiekc. Ilepen Ttutposa-
HHUEM B PACTBOD LOOABJIAIOT HECKOJBKO KaleJdb PACTBOPA KPaxMaja, Ipu
9TOM Cpa3dy e IOsBIACTCS CUHE-PHONIEeTOBAsS OKPACKA, TaK KaK PaCTBOP
cogepxut uon. Ilo mepe mpubapnenus NasSo O3, 104 MOCTENEHHO PACXOLY-
eTcsa. B Tor MoMeHT, korga go6aBlIeHHOE KOIMYECTBO THOCYIb(aTa TOYHO
SKBUBAJIEHTHO KOIUYIECTBY MOJA, PEAKIMS MPOXOAUT HOJHOCTHIO (MOaa HE
0CTABTCA), U OKPACKA UCIE3AET. ITO U €CTh KOHEYHAA TOYKA TUTDPOBAHMUA.
ITo xommaecTBy pacrBopa NapS,03, M3pacxoL0BAHHOIO K 3TOMY MOMEHTY,
PACCYUTHIBAIOT KOIWYECTBO MOJAA, KOTOPOE IOIYyYHIOCH B Peakiuu ¢ Opo-
MOM, & II0 HEMy — KOJIAYeCTBO 0OpOMa, KOTOPOE OCTAJOCh IIOCIE B3a-
umvogeucTsus ¢ Qenonmom. [MoCKOIBKY MBI MOXEM ONPENEJUTh UCXOAHOE
KOIU4YeCcTBO 6pOMa, KOTOPOE MONYYMIOCh B PACTBOpE m3 6pomara u 6po-
MHKJA, TO TEmephb II0 PA3HOCTH MOXKHO Y3HATH KOJIXYIECTBO OpoMa, KOTOPOe
[IOIILIO HA PEAKIHUIO ¢ (DEHOJOM ¥, HAKOHEI[, KOIU4IecTBO denosa. Koneuno,
HET HUKAKOU HAJOOHOCTH KAXKJABIA PAa3 MPOBOJAUTHL BCIO BTy IOCIEIOBA-
TeIbHOCTH pacdyéToB. [Ipu paspaGoTke METOAUKU OOBIYHO CPA3Y BBIBOAAT
opMy1y, IO KOTOPOU MCKOMYIO BEIUYMHY MOXKHO OMPEJeJUTH HEmoCpe-
CTBEHHO M3 KOJUYCCTBA 3aTPAYCHHOI'O PEAarceHTa, B JaHHOM CAyva€ KOH-
neHTpamus ¢GpeHosa B Bojge OyAeT Cpasy ONpPENensiThCS NPU ITOACTAHOBKE
B (OpMyIIy KOJIMYECTBA THOCYJIb(aTa HATPHS.

MeTox npumenuM K JT00BIM (peHosaM, KoToprle cogepxar CH-csasm,
AKTUBUPOBAHHBIC K DpPeEakKOuu C TaJOTE€HOM. B camom Cl)eHOJIe, KaK MBI
BUAUM, — 3TO cBs3u npu 2, 4 u 6 aTomax yraepoaa. EcrecTBenHO, B ciy-
4ae 3aMEIIEHHBIX (DEHONIOB HEOOXOAUMO 3HATH KOJUYECTBO PEATUPYIOIINX
CH-cBssent, 9T00BI TPABWIBHO PACCIUTATH MACCY OMPEAEIAEMOro GeHOIa.
Ecuan Bce ykasaHHbIE MMOJOXKEHWUS 3aHATHL APYTUMU 3aMECTUTENSAMU, KAK,
Hanpumep, B 2,4,6-Tpuxiopdenosne, To METO HEIPUMEHUM.

Yro6br METOA 13 TOYHBIE PE3YJBLTATHI, HEOOXOAUMO COOJIIOAATE CJe-
OVIOIIME IIPABWJIA: KOJWYIECTBO OpoMEAa B PACTBOPE [JOJXKHO OBITH KakK
MHUHEMYM B 5 pa3 GoJblie KoiudecTsa GpomMaTa (MHAYE BBELICIATHCA OY4yT
Cly u Bry), CONAHON KUCIOTH JOJKHO OBITH HE OYEHb MHOI'O, TaK KaK THO-
CyIbhaT HATPUSA HECTOEK B KUCJIOHU Cpeje.
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KpuTepun npoBEepKM M HATrpPaXK ACHUA

Kaxnas 3anada oneHuBasach B 6a/iax; 6aibl, MOJYydeHHBIE YYACTHUKON
3a BCE 33a4M HA KOHKypPCE II0 XUMUH, CYMMUDOBAIUCE.

Bannnr 3a pemenus 3a5a4 BEICTABIAIACE CIEAYIONIM 00Pa30oM:

Ne zanaum \ kiace <8[9]10] 11

1 4 3 1

2 5 3

3 (1-s vactp; 3a ogny peaktmo) | 1 | 05 | 0,25

3 (2-s1 9acTh; 3a OJHY PEAKIINIO) 1 | 0,5

4 24+1+2=5 1+14+1=3

5 5 4

6 (3a Kax /B BAPUAHT) 2 ] 1

7 )

8 5(peaxuun) + 3(mom. Bompocer) = 8

(B ClIy4a€ YaCTUYIHOI'O PEIICHUA 3a /a9 OHO MOIVIO OIICHUBATHCA MCHBIINM
YeM YKa3aHO B TaGJII/II_lC, KOJINYICCTBOM GaJIJIOB).

I'paMOTHl «3a yCHeIHOE BHICTYILIEHME HA KOHKypCE IO XUMUU» U OaIb
MHOTO60PbS MPUCY K AAIUCH B COOTBETCTBUAU C CYMMOU GAJIOB IO 33Ja4aN
caeayomuM 006pa3om:

Kuacc | 6amn1 maoro6opes (€) | rpamora (v)
<7 2 3
8 3 4
9 4 5
10 4 6
11 15 6
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Koukypc o 6uoaorum

3agaunsa

3a,E[aHI/IH aqpeCOBaHbI IIKOJIBbHAKAM BCEX KJIAaCCOB, BCE BEIIIOJHATH HE obs3a-
TEJIbHO — MO2KHO BH6paTB T€ U3 HUX, KOTOPBIC BaM II0 BKyCy ¥ IO CHJIAM.

1. [To3BOHOYHBIE KUBOTHEIE UMEIOT CKEJIET, CJIyXKAIIUN OMOPOU I TEJa.
3a c4ET Yero MOryT IOJAAEPXKUBATEH CBOE TEIO 6ECIIO3BOHOYHEIE XKUBOTHEIE,
pacTeHus u rpubui?

2. l3BeCcTHO, YTO XUBOTHEIE PABINYAIOTCS [0 CIHOCOOY MUTAHUSM; TaK, BCE
3HAIOT, YTO OBIBAIOT TPABOsHEIC XKUBOTHEIE, & ObIBaroT xuiHuky. Kax emé
MOr'yT NUTATHCA KUBOTHEIE!? HazoBuTe KaK MOXKHO GOJIBINE U3BECTHEIX BAM
cnoco6oB. Kakue mpucnocobuenus K pa3sHBIM TUNAM NATAHUS CYIIECTBYIOT
y XKUBOTHBIX?

3. O6LIYHO y pACTEHUU COYHEIE IUIOAEI — ATOABI U MPOYME — CIAYXKAT
HpHMaHKOﬁ AJa XKUBOTHBIX, KOTOPBIC 3TU ILIOABI IIOCAA0T U TE€M CaMBIM
PACIPOCTPAHAIOT CEMEHA, MPOXOIAIINAE Yepe3 MUIICBAPUTENLHEIN TPAKT.
Ho Bce BEI 3HaeTE, YTO HEKOTOPHIE ATOALI HEIb3A €CTh, TAK KAK UMU MOXKHO
OTPABUTHLCA. 3a4€M PACTEHUAM 3TO MOXKET OBITH HYXKHO?

4. HexTo xynmn y4acTok 3emian. EMy y>kacHO HHTEpECHO, KaKie JKUBOTHHIE
7 PacTeHUs XKuUiu Ha D>TOM yuacTtke npexge. [Ipemioxure mo6o3HaTens-
HOMY 3€MJEeBIaebIly HECKOMIbKO CHOCOOOB, KOTODHEIE INOMOLYT €My Y[IO-
BJIETBOPUTHL CBOE MIOOOMEITCTRO.

5. WsBecTHBI Irpynnbl XUBOTHEIX (CPEAU HUX, HAPUMED, ILIOCKUE YEDPBH),
KOTOPBIEC HE UMEIOT KPOBEeHOCHOU cucTeMmbl. Kak Brl gymaere, kak OHu 6e3
HEE obxomaTCa?

6. Xossauka oOHapyxuia Ha Kadeie HenpusaTHe HaaéT. Coceqka ckasana,
YTO CKOpPee BCEro 210 rpudsl. MoryT ju 5T0 66T Ipubel? A gpyrue opra-
uuaMbI? [Ipegmoxure crrocobsl, ¢ MOMOIIBIO KOTOPEIX MOXKHO OBLTO OBI BBLAC-
HUTH OPUPOLY ITOrO HAIETA.

7. B ruybunax okeaHa XuByT yAUBUTEIbHBIE Y€PBEOOPA3HEIE X KUBOTHEIE —
pudTuu. ZKuTh OHE MOI'YyT TOJBKO BO3JIE OBIOIINUX U3 [HA TOPAYAX UCTOIHU-
KOB, BOJIa KOTOPLIX 060raIeHa cepoBogOpoaoM. Y pudTUN HET KUIICIHUKA,
a OpraHmdYecKue BemeCTBa OHM MOJIYYal0T OT CUMOMOHTOB — XE€MOCHH-
Te3upyImuX GAKTEPUN, KOTOPLIE [MOJYYal0T OPraHUYECKUAE BEIIECTBA U3
HEOPraHWYECKUX 33 CIET DHEPIUU XUMUIECKUX PEAKINA (a He 33 CIET dHep-
CUY COTHEYHOrO CBETA, KAK 3EJICHEIC DACTEHUsA). BakTepuu XUBYT BHYTPU
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pudTHL, B CHENUAILHOM OpraHe, Ha3wBaeMOM Tpodocomou. U TyT BO3
HUKaeT mpobiaema: MJIsg XeMOCHUHTe3a OaKTepusaM HYXKEH CepOBOAOPO]
HO [JIsl JBINAINMX KUCJIOPOAOM XKUBOTHHIX (K KOTOPLIM OTHOCATCA U pUd
TUXU, OHU [JABIIIAT C IIOMOHIIBIO HIPOHU3aHHBIX KPOBCHOCHBIMHU COCYoaMIL
nIymaJen-xabp) CepoOBOAOPO/I, MPOHUKIINUY B TeAO — sf. Ilpeanoxure Bo3
MOXHEIU MEXaHU3M, TIO3BOJSAIOIICU PUDTUAN O AEPKUBATE KUIHEICATEND
HOCTb 0AKTEPUU-CUMOUOHTOB U HE OTPABUTHCA CAMOMU.

8. [Ipeamonoxum, BBl CHANTE HA CAMOXOJAHOM KPECIC HA KOJECUKAX, KOTO
pPOe MOXET eXaTh MPAMO BHOEPEM, a4 MOXET MOBOPAYMBATEL. [[OroBOpUMCS
YTO TVIa3a Y BAC 3AKPHITHL U BRI HE MOACMATpUBacTe. Bynere v Bl 3HATS, 1
KAKOU MOMEHT U B KAKYIO CTOPOHY moBopadmBaeT kpecio? Ecau ga, To 61a
rogapsa demy (kakum obpaszom)? Ecau HeT, TO mouemy?

OTBeTHl Ha BOIIPDOCBHI KOHKYpPCa 110 6uoJiorum

Bomnpoc 1. I10380H0uHbIE HCUBOMHBIE UMEIOM CKEAEM, CAYHCAWUT ONO
poti das meaa. 3a cuém we20 mo2ym noddeprcusams c60€ meao 6ecno3so
HOUNBIE HCUBOMMHBIE, PACNERUA U 2PUOLL?

Pacrenna. Pacrenus moryr mognaepxuBaTb (GHOPMY COOCTBEHHOI(
Tea 33 CYET MHOTUX CHEIUAIBHBLIX MTPUCTOCOOIeHUN. MOXHO paccMOTpPET!
HECKOJBKO YPOBHEU OPraHU3AIUN.

Ha xaemounom yposwe.

1. KneTounsie cTeHKU (COCTOAIIUE U3 LE/LIION03bI) ABIAIOTCA BHY TPEH
HUM CKEeIeTOM paCTCHUd, KOTOpI:II;’I obecredanBaeT MEXaHUYCCKYIO IIPOY:
HOCTH. VIMEHHO KJIETOYHBIE CTEHKU NPUJAT KIETKAM OIPEIeJEHHYK
dopMy, 3AIMUMAIOT COLEPKUMOE KJICTKHU, IPOTUBOCTOAT BHYTPUKJICTOU
HOMY TYPrOPHOMY [AaBJECHUIO.

2. Typrop — HanpPsKEHHOE COCTOSHUE KJIETOYHOU CTEHKHU, CO3/1aBAE
MO€ I'EAPOCTATUYECKUM [JABICHUEM IUTOILIA3MEBI, HOPMAJAbHOE (PU3NO0JI0
CUYECKOE COCTOSAHME KIETOYHOU CTEeHKU. Biarogaps eMy pacTeHue TaKK
COXpAaHAET CBOIO (OPMY, 3aHUMAET ONPEeACIEHHOE ION0KEHNE B IPOCTPAH
CTBE, IPOTUBOCTOUT MEXAHUYIECKUM BO3AECUCTBUAM.

Ha mxanesom ypoene.

1. Mexaunueckue TKaHU 0OECHEYUBAIOT IPOIHOCTHL PACTEHUSA, CIIOCOO
HOCTb NMPOTUBOCTOATH NEUCTBUIO TAXKECTU COOCTBEHHBIX OPraHOB, MOPBI
BaM B€Tpa, A0XAK, CHEr'Yy, BBITAIITBIBAHUIO XWBOTHBIMU. OHI/I UTPAIOT]
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B PaCTEHUU POJIb CKeleTa. Y IPOPOCTKOB, B MOJOJBIX yYaCTKaX OPraHOB
MEXaHNYECKUX TKAHEW HeT, HeOOXOIAUMYIO YIPYLOCTh OHHM UMEIOT 0Jaro-
naps Typropy. Ilo Mepe pasBuTus oprana B HEM MOABJIAIOTCS CIELUAIN3U-
POBaHHBIE MEXAHUYECKNE TKAHU —— KOJJICHXUMA U CKIECPEHXUMA.

a) Komnenxuma pasBuBaeTCA B CTEO/IAX U IEPEIIKAX JUCTHEB [BY10Ib-
HBIX O >muaepMmou. B kopHax eé obbruno Her. Eé KI€TKU BBITAHYTH
B JJIMHY, XKUBEIE, 9ACTO COAEPKAT XIOPOILIACTHI, KJIETOYHBIC CTEHKH HEPAB-
HOMEDHO YTOJIIEHHI. B 3aBHCHMMOCTH OT XapakTepa yTOJIIEHHUS CTEHOK
U WX COCJUHEHMs PA3IMYAIOT YI'OJKOBYIO, PHIXJIYIO U INIACTMHYATYIO KOJ-
JEHXUMY.

6) Cxuepenxuma BCTpedaeTcs HamGoaee 4acTo. Eé kiaeTku MEpTBHIE,
U CTEHKV PaBHOMEPHO yTOJIIEHHEIE, OApeBecHeBIme. Pasimyaior ABa Tuna
CKJIEPEHXUMBI: BOJOKHA U CKJICPEUIHL.

2. B mpoBopAmux KOMILIEKCaX DACTEHMM TAKXKE BCTPEYAOTCA MeXa-
HUYECKUE DJIEMEHTHI — NPEBECHHHEBIE BOJOKHA (ubpudopM) u JayOsaHbIC
BOJIOKHA.

Ha yposne opzanos.

Takxe OonopHy 0 (GYyHKIUIO BHEIIOJHAIT IPUAATOYHEIE KOPHU, KOTOPHIE
pPacTyT OT CTBOJIA WX OT BETBEU pacTeHus (Hampumep, y GaHbsaHA).

I'pn6bi. I'pubsl nogfepXUBAIOT CBOE TEIO 32 CYET:

1. BuyTpenHero ckenera, KOTOPHIU BKIIOYAET B CeOs:

a) KJIeTO‘-IHBIe CTE€HKH, KOTOPBIC BK/JIKYaKT B CBOﬁ COCTaB XUTUH WU
XUTO033aH (OHU IPUIAIT GOJBINYI0 IPOYHOCTD KJICTOYHBIM CTEHKaM ). Takxke
CYIIECTBYIOT HEKOTOPHIE NPEACTABUATENM, Yy KOTOPLIX BMECTO XUTUHA
B COCTaB KJIeTO‘IHOI;‘I 000JI0YKU BXOQUT LEJLJIKOJI03a.

6) Bricokoe Typroproe gasieHue (CM. OTBET HA BOIPOC PO PACTEHUA).

2. Takke HEKOTOPHIC MPENCTABATEIN (HAIPUMED, HLIANOYHEIE TPUOHI)
MOI'YT HOJAEPXKUBATH CBOE TEJO 33 CYET IJIOTHOI'O MEpPeIlIeTeHus rud.

2KwuBoTHbIle. BesycnoBHo, y 6ECIIO3BOHOYHBIX KUBOTHEIX HACTOAIIAS
KOCTh, KOTOPas COCTABAAET OCHOBY CKEJIETa BCEX MO3BOHOYHBLIX, OTCYT-
CTBYE€T. Tem e MEHEE, 3TO HE O3HAYACT, 9YTO Yy HUX OTCYTCTBYIOT KAaKHUEC-
aub0 CkeJeTHBIE CTPYKTYphl. Hauuém ¢ kiueTounoro yposusa. Cama kieTka
He SBIAETCS aMOPMHEIM 00pa3oBanueM. B nmuTomiasme CymecTByeT CJI0XK-
Haa ceTb pubpuit. Oua mpeacTaBICHA, IO MEHBINEU MEPEe, MUKPOTPYOOU-
KaMu, NPOMEXYTOYHBIMU (puiaMeHTaMu u MukpoduiamenTamu. llepsrie
»To Tpy6ouku muamerpoM okoao 24 M (1 mm = 107% wm), cocTosmme
u3 6eaka TyOyauna. OHu 00pa3yOT KApKAC, HA3BIBACMBIA [IATOCKEIETOM,
KpPOME TOr'0, y4aCTBYIOT B TPAHCIOPTE OPraHeLI BHYTPU KICTKH U UTDAIOT
BaXKHYIO POJIb IIpH JejeHnu. MUKpOhUIaMeHTH — 3TO TOHKHAE HUTU JuaMe-
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TPOM OKOJIO 7 HM, COCTOSAIIME U3 Oeaka akTuHa. OHU TakkKe BXOAAT B COCTAl
IUTOCKENETa U YIACTBYIOT B IBUKCHUU KAK CAMOM KJIETKU, TAK U B TPAHC
MOpPTE BEIIECTB BHYTPHU KJICTKH.

MHOTOKIETOIHEBIE OPTaHU3MbI UCTIOML3YI0T ONOPHBIE DIEMEHTHl PA3INY
HOT'0 TPOUCXOX AeHus. B mepByio ouepensb, 9T0 KECTKUE MUHEPATbHBIE JU0(
OPraHMYeCKUe CTPYKTYPHI, O ACPRUBAIOIIIE TEIO XuBOTHOr0. Haunboae
KDPYIHbBIE IPUMUATUBHLIE GECIO3BOHOYHBIE — 3T0 ryOku (Spongia). Pasmer
HEKOTOPBIX TPONUYECKUX (JOPM MOKET NOCTUraTh MeTpa u Oonee. B Tem
ry60K BHYTPH CIENUANBHBIX KIETOK (CKIepO6IacTOB) (POPMUPYIOTCS ULVIEL
3aTeM OHM NMOCTENEHHO YBEAUYMBAIOTCA B PA3MEPax, CO BpEMEHeM OOTArH
BAIOTCA IUTOILIA3MOU, MOT'YT IPUOGPETATH CAMbIe PA3HOOOPa3HbIE (DOPMEL
OT IPOCTOM MAJOYKOBUAHOMU 10 3BE3MYATON U IIAPOBUAHOU. Macca Takms
WDV, COCTOAIINX U3 YTJEKUCIOTO KaJbIUd WM U3 KpeMHe3EMa, 00pasyer
TBEPABIN JAXKeE TI0 IETOBEYECKUM MEPKAM CKeJeT. Y 4acTy IyOOK DJIEMEHTE
CKEJIeTa OPraHWYeCKUe U (POPMUPYIOTCA BHEKJICTOYHO HECKOJBKUMHU KJET
kaMu. B 5TOM cayuae OHEM COCTOAT u3 Geaka CHOHTUHA. ECTb U MeaKu
OecckeneTHbIe IyOKH.

Y Hamen OpeCcHOBOAHOM THAPHI XKECTKUX CKEJICTHEIX JJEMEHTOB HET
OJHAKO y HEE MEIMICYHBIC DJIEMEHTH DPACIOJOXKEHBI B HECKOJIBKO CJIOCI
¥ MMEIOT B3aMMOTICPIICH AUKYIAPHOE HAMPABICHUE. TaK 9TO, KOODAUHUDPY:!
X paboTy, rUApPA MOXKET CKUMATLCA UMM BHITATMBATECA. [loxoxkee cTpo
€HME MMEIT CuupOougHEe Meaysnl (kaace Scyphozoa). Ho y Hux, mommmc
IPOYero, TOJICTAA Me30ries (IPOCTPAHCTBO MEX Yy SKTO- U DHTOIEPMON)
3AIOJNHEHA, CTYAEHUCTHEIM BEIIECTBOM. POJICTBEHHUKM TUAPHI — MOPCKHA(
KOJIOHUAJBHEIE MOJUNEL — UMEIT CHAPYXU XKECTKYH 060.104YKy (TeKy)
BEIIECIAEMYIO KICTKAMHU DKTOACPMEL.

Y xopamnos (kaacc Anthozoa) CKeJIeT COCTOUT U3 YIVIEKUCJIOU U3BE
CTH, PEXE U3 POrono06HOrO BemecTBa. TakK, Y BOCBMUIYYEBLIX KOPAJLIO]
(moaxnace Octocorallia) cxener dpopMupyerca B Meaoriee. [lecTurydeBbi
KOPAJUIBL, COCTABIAMOIINE OCHOBHYIO MAaCCy pudg000pasoBaTele, UMEH]
BHCITHUY CKEJIET, BBIACIAIOMUNACA KICTKAMYA SKTOAepMblL. HINBY 1y anbHEI
«IOMUKW» KaXKIOTO TOJUMA, COCAUHAACH BMECTE, O0PA3yIOT TUTaHTCKUG
KOPaJJIOBBIE PUMHI.

Caeyolyo Tpynny COCTABIAIT XKUBOTHEIE, OMOPHYI POJIb Y KOTO
PBIX UTPAIOT KOXKHO-MYCKYJIbHBIA MEMOK 1 nmapenxuma. [Ipex e Bcero, o
mnockue depsu (Plathelminthes). B xieTkax NapeHXUMEL y HUX HAXO[IATCS
JuOpUIIIAPHLIE 00PA30BAHUSA, YTO MO3BONAET PACCMATPUBATL B KAYECTB(
oqHOM U3 €€ QYHKIUN ONOPHYIO.

Kpyribie u KoIb4YaThIE YEPBU MMEIOT OCOOYI0 OMNOPHYIO CUCTEMY —
ruapockeaer. OHM MMEIOT OTHOCHTEILHO XECTKUE MOKPOBHL (HAIPUMED
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CJIOU HAPYIKHOU KYTUKYJbl Y KPYTUILIX YEPBEU) U HOJOCTH TeJa, 3AIOJHEH-
HYI0 XUJKOCTBIO (HEKOTOPYH AHAJOTMIO MOXKHO IPOBECTH € aBTOMOOUIbL-
HEIM KOJecOM). Takas KOHCTPYKIUA O0OeCIednBaeT OMopy AJA MPUKPEILIe-
HUA MBIIIIII.

Y MOJLTIOCKOB CHAPY XU UMEETCSA PAKOBUHA. JACTUIHO OHA TOXKE BHITTOJ-
HACT OMOPHYIO (DYHKIUIO, OJHAKO OCHOBHAA €€ (PyHKIUA — 3alIUTHAA.
B HekoTOpBIX rpymnax OPOUCXOAUT PEAYKIUsA PAKOBUHBI U TIOCDYKEHUE
e€ BHyTDPb Teua (Hampumep, y KapakaTuusl). ¥ roaosonorux ( Cephalopoda)
PaKoBUHA JUGO BOBCE OTCYTCTBYET, JUOO COXPAHACTCA B BUAC HEOOIBIION
O IKOXHOU MIacTUHKU. KpoMe TOro, y TOJOBOHOTUX, KAK MPABUIO, PA3BUT
BHyTpeHHUR ckeneT. OH MPEICTARJICH TIACTUHKAMU U3 XPAIMICTOAL0OGHOTO
BEIIIECTBA B OCHOBAHUAX IIYNAJEI U B XBOCTOBLIX I[IABHUKAX. Y HUX UME-
eTCSl KAICyJa, OKPYXKAIIAsA FOJOBHOU MO3T. Tak 4To, 6yaydu GOJBIIMMY
MATKOTENBIMYU XUBOTHBIMYA, OHU HE JUIIECHBI OMOPHBIX 3JEMEHTOB.

Jpyryo 60JIBIIYI0 TPYINY COCTABIAKT XUBOTHHIC, UMEIOIINE HAPY K-
HBIA CKEIET — 3TO YWICHUCTOHOTHE. JTO PAKOOOPA3HBIE, MAyKOOOPa3HbIE,
HACEKOMBIE U OIU3KUE K HUM TPYNNHL. 31eCh CHAPYXU OT MOKPOBOB MME-
eTCS KaK MPABUIO XKECTKAA U CJAOKHO YCTPOEHHAA KYTUKYJIA, COCTOSAMIAA
[VIABHBIM 00pPa30M M3 XUTHUHA (BEIIECTBO, 10 CTPOCHUIO OIM3KOE K IEJUIIO-
2103¢). Takou HAPYKHBIN CKEJIET CILyKUT 3AIUTON U COCTABIACT ONOPY /LA
MPUKPEIJICHUA MBI, B HEKOTOPHIX CIy4adX TaKOW XUTUHOBHIA MOKPOB
BIAYUBACTCSA BHYTPh U O00Pa3yeT CBOETO POJa «BHYTPEHHUU CKEJIETH, CAY-
XKAIMUU JOMOJHUTEILHEIMYA MECTAMU MTPUKPEIICHUSA MBI, 0COOEHHO B TEX
oTeNax, TJe MyCKyJaTypa XOPOIIO PA3BUTA.

Takum o6pasom, npeacTaBuTen GOJBIIMHCTBA TPy 6€CIIO3BOHOYHBIX
UMEIOT PA3JIUYHEIE [0 CTPOCHUIO, MOJOXKEHUIO U TIPOUCXOXK JCHUIO OMOPHBIC
CTPYKTYPHL. DTO BHYTPEHHUU U3BECTKOBBIM CKEJIET Y HEKOTOPHIX I'y6OK U
KUIIEYHOMOJIOCTHRIX, HAPYXKHEIU CKEIET ¥ WICHUCTOHOTUX, TUAPOCKENET y
KPYTUIBIX U KOJIbYATHIX Y€PBEU U T. I. Loe206pod U. I

Bomnpoc 2. Azsecmuo, wmo HuBOMHBIE PA3AUNGIOMCA NO CNOCoOY
NUMARUAL;, AKX 6Ce 3HAM, MO Obl8AIM MPABOAOHBIE HCUBOTMHBIE,
a 6wsatom zuwruku. Kakx ewé moeym numamsca scusomuvie? Hazosume
KAK MONHCHO Ooavule u38eCMHbBIL 6am cnocobos. Kaxue mpucnocobaenus
%K PABHBIM MUNAM NUMAHUS CYUECTNBYIOM Y HCUBOMHLIT?

ZK¥BOTHBIE IO TUMY MUTAHUSA OTHOCATCA K TeTepoTpodaM — T.€. OHU
MUTATCA YK€ TOTOBBIMU OPraHUYYECKUMU BEIICCTBAMMU. Ho coco6r1 mura-
HUs (nonyqemm 9TUX TOTOBBIX OPraHUYICCKUX Bemec'rB) MOryT OBLITH pas-
ubiMu. COOTBETCTBEHHO DTUM DPABMUYUAM B OCOOEHHOCTSAX muTaHUsI Gop-
MUDPYIOTCA U PA3HOOOPA3HbIE IPUCIOCOOIEHUA K DTUM O0COOEHHOCTSAM.
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Tak, B Ka4ecTBe OJHOI'0O U3 CHOCOOOB MUTAHUSA MOXHO PACCMATDPUBATE
XUMIHUYECTBO —— IUIIEU B DTOM CIydae ABIAITCA IPYTUE XKUBOTHLIE.

B ofmem ciydae, B CBS3M € XUIMHAYECTBOM DABBUBANTCA PABINIHBI
OpyAus HANANEHUA U yAEPKAHUS XEPTBBEL: OCOGEHHOCTU POTOBOIO AINIa
paTa, B TOM 9YHCIE YCTPOMCTBO 3y0OB U YEMIOCTEN — IPEUMYIIECTBEH
HOE PA3BUTUE MONYYAT KABIKY (/11 MJICKOMUTANINX ), BEITAHYTAA NACTI
(KPOKOAMIBL), C HECKOIBKUMHU DsgaMu 3y6OB, HANPABJICHHBLIMU BOBHYTDE
(akyaa); KorTu (KOma4Yby, XUIHEE TTALE). /11 XUIIHEIX MIEKOIATAIOIIN
XapPAKTEPHO OTHOCUTEJIbHOE CHUXEHUE IEPUDEPUIECKOrO 3PECHUS 33 CUEr
YBEJIMYEHUs €r0 OCTPOTHL. [l MHOIMX XUINHUKOB XapaKTEPEH 3aCaJHbIL
METOJ OXOTHl — BBIKUJAHUE KEPTBLL U OTHOCUTEILHO KOPOTKUU OPOCOK —
HEOOXOJUMEL BBICOKAA CKOPOCTh, TOYHASA KOOPAUHAINS, HO 9TO IPOUCKOIN
B 00IIeM ciIydae 3a CYET CHUKEHUS BLIHOCIMBOCTY; PA3BUBAIOTCS PABINY
HEIE BUJBI TOKPOBUATEILCTBEHHOU (MACKUPYIOIIEH) OKPACKH.

CBO€OOpa3HBI METO[ OXOTHL MBI BCTPEYAEM y MPEACTABUTENIS WUILJIO
KOXUX — MOPCKOU 3BE3/JHl — OHA HANOJI3aeT HA MUJUIO, BLIBOPAYUBAE.
JKENTYA0K, OIIETAs UM MUIMI0, NOXUTAETCA OTKPBLITUA CTBOPOK U BIIPHIC
KUBAET MUNIEBAPUTEIBLHEIE (DEPMEHTH BHYTPh PDAKOBUHEL

JATIBL, KOTOPBEIX MOXXHO OTHECTH K HACEKOMOSJHBIM, IUTAIOTCS JUIAH
KaMU HACEKOMBIX, XKUBYIIAMU IOI KOPOU AEPEBBEB — IMPUCIOCOOICHUEN
K DTOMY CJIYXKWUT MAaCCUBHBEIU MPOYHBIU KIIOB U OCOOEHHOE YCTPOUCTBO JIAl
¥ XBOCTA, MO3BOAOIINX YAEPKUBATHCA HA BEPTUKAILHOM CTBOJE JEPEBA.

[Apyrum cnoco6oM NUTAHWS MOXHO HA3BATH TPABOAAHOCTL — IIUIIEY
SIBIAIOTCA PACTEHUSA: UX JUCTbS, I00Ery, MIOAE, CEMEHA, KOPHY U T. [.

OCo6EHHOCTEIO yCTPOUCTBA POTOBOIO ANNAPATA SABIACTCA IPe0oOIasa
HUE PE3IOB U KOPEHHBLIX 3y60B ([ MICKONUTAIONNX) WA POTOBBIX LI,
CTUH, IPUCHIOCOBJICHHBIX [JIS IEPETUPAHUA PACTUTEIBHON rmuiu. Kionsr, Tiim
IUKaIEl O0JAJAIT KOMIOIIE-COCYIIMM POTOBBIMM ANNapaTaMu —— DTHN
obecnednBaeTCA MUTAHUE COKAaMU pacTeHni. PasBuBarOTCs JOMOMHATEILHEL
OTHEMIbl XKEIyJOYHO-KUIIEYHOIO TPAKTa —— CJIelas KHUIIKa, pyber u T. I.
dopmupyeTcsa cumbuo3 ¢ GakTepusaMu, nepepabaTHIBAIINMY KJIECTIATKY
[ TPABOAIHBEIX MICKONUTAKIINX XAPAKTEPHO OTHOCUTEIBLHOE DABBUTU
nepudepuyeckoro 3penus. CPaBHUTENBLHO ¢ XUIIHBIMYA MJIEKOIUTAIOIMMY
y TPaBOSAHBLIX CKEJIET U MyCKyJaaTypa Gosee rpybbie U MeHee KOODAUHAIN
OHHO Pa3BUTHI, BMECTE C DTUM, OJHAKO, IOBLIIIAETCS BEIHOCIUBOCT.

Y HEKOTOPHIX XUBOTHBIX PA3BUBAIOTCA Y3KOCHENU(PUIECKUE MIPEITIO
YTEHUA — HANPUMED, MUTAHUEC JUCTHAMUA U MOGETAMU JHUIIb OLHOTO BUJS
pacTenus (Koana — DBKAJINMT).

B cBsi3u ¢ HEZOCTATOYHLIM YCBAMBAHUEM OEJKOB UM APYLUX HEOOXOu
MBIX BEIIECTB IIPU TAKOM CIOCO0E MUTAHUS Y HEKOTOPHIX XXUBOTHEIX Pa3
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BUBAETCs KONPO(darus — MoelaHue SKCKPEMEHTOB (B TOM 4uciIe COOCTBEH-
HEBIX) — TAaKUM 00pa3oM, IPU IOBTOPHOU IepepaboTKe «J00UPAIOTCSy HEOO-
XOAUMEIE BEIeCTBa, (IEMyPHL, 3aUlbl, TEPMUATHI).

BerpewatroTes XXUBOTHBIE, TUTAOINECA IUIMb MPpubaMu — TAK HA3LIBA-
eMeIe MutieTodaru (HanpuMep, JKyKu TPUOGOBUKH).

s psifa KUBOTHBEIX XapPAKTEPEH TAKOU CHOCO0 MUTAHUA, KAK BCEA.-
HOCTBH — IWTAHUE IUIIEN KAK PACTUTENHHOI0, TAK U XKUBOTHOI'O IIPOUCXO-
K JICHUS.

s TakuX XUBOTHBLIX XAPAKTEPEH HAMMEHEE CIICIUAJU3UPOBAHHEIN
poToBou ammapat. B ofmem ciydae MMETCA 9epThH CBOMCTBEHHEIE U [JIA
XUIHUKOB, U A1 TpaBoAAHBIX. KO BCeAIHEIM XXUBOTHHIM MOXKHO OTHECTU
MeJBeer, KPEIC, HEKOTOPHIX IPUMATOB, CBEPUIKOB.

PoacTBeHeH XMIMHMYECTBY MAapasuTHU3M — MCIOJB30BAHUE B KA4eCTBE
MUY U CPeAbl OOUTAHUA APYTOr0 OPraHm3Ma, HeOJaronpuATHO CKa3bIBa-
Ioleecs Ha MOCIeJHEM.

PasmuuaroT sHgonapasutusM (9aCTh WIK BECh XKU3HEHHBIM [UKI apa-
3UT NPOBOAUT B TEAE XO3AWHA), DKTOHNAPAZUTU3M U CBEPXIAPAZUTUIM
(mapasuTupoBaHUE HA APYTOM HapasuTe). B 3aBUCUMOCTH OT CPOKa, CBA3U
[Iapa3uTa ¥ XO3fMHA PA3/IX4al0T BPEMEHHBIX U IIOCTOSIHHBIX [1apa3UTOB.
IIpumepoM BpeMEHHOrO DKTOMAPA3UTU3MA MOTYT CIYXUTH remMaTodaru
(xpoBOCOCYIIME) — JIETY9IME MBIMIU, KOMAPHI, KJICIIW, KIOMEL U IP.

A nanTanuu k mapazuTUIMY: BBICOKAS IUIOJOBATOCTE, OPTAHLI IPUKPEII-
JICHUs, MOKPOBBEL (IMIOTHEIE — KyTUKYJd, TECYMEHT; DPACTAXKUMBIC A
remaTodaros), OCOGEHHOCTM DOTOBOrO ammapaTa (HampuMep, KOJIOIIe-
COCyIIUl), AHTUKOATYJIAHTHEIC CBOUCTBA CJIOHEl, OPraHEl OPUEHTAWH,
OPTaHBl NMPOHUKHOBEHUsA, WUCIOIb30BAHUE MEPEHOCYUKOB, CUHXPOHU3AIUA
¢ 00pa3oM XW3HU XO3AMHA, CIIOCOOHOCTH IEPEXKUBATH HEOIArONPUATHEHIE
ycaoBus cpesl (06pa3oBaHUe IUCT, YCTOUUUBEIE AUIA U KAIICYJIBL C JUIUH-
KaMU, UHKAICYJIANUA B TEJIE XO3AUHA).

B ocHOBHOM mapasuTaMu ABIAIOTCA XKUBOTHBIE, CTOAIIME OTHOCUTEIHHO
HU3KO HA CHCTEMATWIecKou JecTHune: Laenucronorue ([laykooGpasubie
(xmemm), Hacekombie (6aoxu, wiombl, [IBykpeuibie (KOMaphl, MOCKUTEHI,
MoKy, caendu), sium), Pakoo6pasueie), Kpyriuoporeie (Mukcuna).

ITaganbumky — nuraHue MEPTBLIMYU KUBOTHBIMH.

IItuner naganemukoB (rpudbl) 06134300T JIUHHBIMUA IIEAMU, OPAK-
TUYECKU JUMICHHBIMU ONMEPEHbs, MJICKOIMUTAONINE NaJANbIINKNA 0013 a10T
y3kuMmu Mopaamu. [lns HuX xapakTepHO Xxopomree o6oHsHue. K magansmm-
KaM MOXHO OTHECTHU KpaboB.

Campodgary — mUTAOIMMAECs MEPTBHIMU OPraHUYECKUMU OCTATKAMU
XKUBOTHEIX U PACTEHUN — HANPUMED, JUIAHKA MYX (IBYKPBLIBLIX).
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Kompogaru — nurtanue sKCKpeMeHTaMU (XKYKU HABO3HUKY), COAEPKA
MU OOIBIIOE KOJNYECTBO OPIaHUIECKUX OCTATKOB.

PunbTpaTOpLl — BOAHEIE XKUBOTHLIE, IOJIYYAIONINE IUITY IYTEM (DUIb
Tpaluu BOJAKI C BhIJCJICHUEM B3BEIICHHEIX B HEUM OPraHUYECKUX IACTUIL —
OCTATKOB PACTEHUU U XKUBOTHHEIX — [BYCTBOPYATHIC MOJUIIOCKU, yCOHO
rue paku. OHU BeIyT MAJONOABUNKHEM (MHOTA NPUKPEILVICHHEIN) 06pa:
KU3HU, OCOOEHHOCTBIO UX SBJISETCSA HAJIUYME TOrO WIN UHOTO (PUILTPYIO
Iero amnnapaTa — CO3JA0MIEro TOK BOABL U IIO3BOJIIOIIErO BBIIECKUBAT!
OPraHUYECKUE JACTUIIHI. Banueacypusa A. T

Bompoc 3. O6biuno y pacmenuti counbie naodor — 42006l 4 NPOUUE —
CAYHCA, NPUMAKHKOT 048 HCUBOMHBIT, KOMOPLIE IMU NACILL NOEAAION
U MeM COMBIM PACTPOCPANAIOM CEMEHA, NPOTOOAUUE YEPES NUUEEAPU
meavuviii mpaxm. Ho éce évi 3naeme, wmo nexomopvie 4200bl HEAb3A ECTNb
MAK KoK UMU MOHCHO OMPABUMBCA. 30UEM DACTNEHUAM IO MOHCEM ObIMI
HYHCHO ?

CaMBIN IPOCTOM BapPUAHT OTBETA HA DTOT BOIPOC 3AKIIYACTCA B TOM
9TO AJAOBATOCTD ATOJ JJIA YEJOBEKA BOBCE HE O3HAYAET, YTO OHU AJOBUTH
IUIs BCEX XKUBOTHHIX BOOOINE. [JOBOIBHO YaCTO ACOABI, KOTOPHIMU MOXKE
OTPABUTHCA YEIOBEK, BIIOMHE MOT'YT MOEAATH ITUIILI WX KTO-TO APYTOU —
BEPOATHO, PACTEHUE B TAKOM CJIy9ae «PACCIUTHIBACTY UMEHHO HA DTUX PAC
NPOCTPAHUTEJICH.

[pyron pacopoCTPAHEHHBIM CAy9ad: MIOALI PAAA BUJOB AJOBUTH
TONBKO (mium OCOGEHHO) B HE3PEJIOM COCTOSHMU. B 3TOM ciaydae pacTeHu
CKOpPEe BCEro «3a00TUTCA» O TOM, 9TOOBI PACTPOCTPAHAIUCH 3PEIHIE CEMEHA

Boamoxna Takxke cuTyanus, KOrja B IIOE AJOBUTHL TOJIHKO HEKOTOPIC
vacTu (HampuMep, CEMEHA), a APyrue BIOJHE Cheno0HBL. Takum 06pazon
PACTEHUA MOTYT 3AMUMATHCA OT JIOOUTEICH MOENATh CEMEHA, MIPUBJICKAS
TeX, KTO MOEAAET TOJIBKO OKOJIOILIOJHUK, HE MOBPEXK 1A CEMSH.

MoryT CyIecTBOBaTh TAKXKE PACTEHUS, KOTOPBIE B HACTOAIIUYA MOMEH!
HE PACHPOCTPAHAIOT ILIOE! C TIOMOIIBIO XXUBOTHEIX (300XOPHO), OHAKO U
MPEAKU UCIOAB30BAIMA 3TOT Crmocob. [loTOMKY e 0Ka3aauCh B yCJIOBUAX
UCKIIOYAIOIUX 300X0puI0 (HaIpuMep, ApyTue U0 40 JHBIE XKUBOTHEIE, ADY
COM DPErwOH W T.[A.) W [EPEILIM Ha WHOU TUIl DPACHPOCTPAHEHUSA CEMSH
Tun mwioga — NPU3HAK OYEHb KOHCEPBATUBHHEIU B JBOJIONUOHHOM OTHO
IMEHNU, & TUMLI U KOHIECHTPAIUA AL0B — HA000poT. [losTOMy pacTeHusy
MpOIIE CAEeNATh ANJOBUTHIMU TLIOAKI CTAPOrO TUMA, YEM TECPEICTBIBATD U
neaukoM. Hanpumep, Tiogsl OQHONO W TOTO XK€ BUAA B OJHOU YaCTU ape
aJa MOryT OLITH CHEIOOHEIMU U UCHOJIB30BATHCA B CEILCKOM XO3AUCTBE, :
B IPYrOU — OBITH CUIBHO SIOBUATHIMU.
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HyxHOo oTMeTHTH TakXe, 9YTO He 00S3aTEIbHO BCE PACTEHUA C APKUMHU
[IOJAaMU UCHONB3YIOT XUBOTHLIX B Ka4eCTBE pacHpocTpanuTenen. Spxun
LBET ILIOJOB MOXET OO0YCIOBIMBATBHCA KAKUMU-TO APYTUMHU IPUYMHAMU.
Hanpumep, B mrogax MOI'yT KOHIEHTPHUPOBATBHCA OKPAIIEHHBIE OTXOMIBI
(BMECTO JUCTHEB IUCTONAHEIX JEDEBLEB).

HexoTophle MIKOMEHUKY BHIIBATAIN BEPCUM, KOTOPHIE B IPUPO/E HE pea-
JIM3YIOTCSI, HO TEM HE MEHee He JIUIIEHE! onpeaeaéHHoro cmeicaa. Camas pac-
IIPOCTPAHEHHAA UAESA U3 TAKAX — (TPABAT HACMEPTH U PACTYT U3 TPYIAN.
Axo6BI pacTeHne yOuBaeT HECIACTHOE XKUBOTHOE U, KOT' 14 TO NaAET, IPOPa-
cTaeT u3 Tpymna, nuTasch uM. [lpaBaa npeacTaBuTh cebe pacTeHue, KOTOpOe
ycneeT BOCHONB30OBATHCA MATATEIBHBIMUA BCIICCTBAMU U3 yﬁI/ITOFO XKUBOT-
HOT'O PaHBINE, YeM €ro CheAAT 60Jee PACTOPONHEIE TPYHOesl (XKUBOTHEIE,
6akTepun, TpUbHl), JOBOJLHO CJIOXKHO — MOSTOMY, HECMOTPSA HA IHOIMYJIAD-
HOCTB 9TOU UJCU Y IIKOJLHUKOB, OLICHUBAIACH OHA OY€Hb HEBBLICOKO.

[pyras Bepcusi — «HE TPABUT 10 CMEPTH, HO ONbIHIETY — U XKUBOT-
HOE HAYMHAET OeCrOpAJOYHO 6eraTh (BAPUAHT — (BBI3BIBAET IIOHOCH).
B pesyabTaTe ceMeHa pacnpoOCTPaHAIOTCA Ha Ooablliee PACCTOAHUE WIU
(B caryuae ¢ IOHOCOM) OHM BEIXOIAT OLICTPEE U HE MOBPEXK JAI0TCSA B KUIIEY-
Huke. B mpupoje, mo-BUAuMOMY, STOT BAPUAHT HE PEAIM30BAH, HO OUEHb
MOXOXUM 00Pa30M [IEUCTBYIOT HEKOTOPHIE MeJIbMUHTHL Ha HEKOTOPKIX PHIO,
IIO3TOMY HO,Z[OﬁHhIe OTBETHI MOXHO CUNTATh HEOECCMBICICHHBIMUA.

B nenom mpu npoBepke paboT OIEHUBAIUCH JTIOOBIE PA3YMHEIE UAEU —
JaXke He OYEeHb MPAaBJONOL00HEe. XOTs, KOHEYHO, PA3yMHBIE U [IPAB [OIO-
IOOHEIC OLICHUBAJINUCEH BEIIIIC.

Bomnpoc 4. Hexkmo kynua yuacmox semau. Emy yorcacno unmepecuo,
KAKUE HCUBOMHNBIE U PACTNEHUA HCUAU WA IMOM Yuacmre npexcde. IIpedao-
Heume A100031AMEALHOMY 3EMAELBAAIEADYY HECKOALKO CNOC0606, KOMOpble
NoMo2Ym emy Yydoeaemeopums c80€ 41060NbIMCMB0.

[as Toro, 4ToOB OTBETUTHL HA BONPOC, KAKUE KUBOTHLIE U PACTE-
HUA XUJIU PAHBINIE HA KAKOM-TO Yy4YaCTKE, CTOUT CIEpBa IOHATH, Ka,KOfI
MMEHHO MPOMEXYTOK BPEMEHU WMHTEDPECyeT HAIero semuenBiagenbia. Or
9TOr0 CYMIECTBEHHO 3aBUCUT CIIOCO0 IMOMCKA OTBETA HA OCHOBHOU BOIPOC.

Ecuan semueBnagenbia muTepecyer, 4T0 ObLUIO HA MECTE €r0 y4acTKa
B IIPpOILJIOM r'OAy WU B TE€YCHUEC IIOCJACAHUX ACCATHU JCT, OH MOXECT OPUCH-
TUPOBATHCS HA TE€ PACTEHUs, KOTOPHIE COXPAHUINCH HA yyacTke. Hampuwmep,
€CJIM HA, MECTE YIACTKA, OBLI JIEC, KOTOPHIU HEJABHO CBEJIU, PACIUCTUR 3EMIIIO
MOl y9aCTOK, BEPOATHEE BCEIO HA YIACTKE COXPAHUIUCH TUMTUIHO JECHBIC
pACTeHUs, IO KOTOPLIM MOXHO ONPEICIUThL HE TOABKO CaM (PAKT HANUYIUA
neca, HO U Tul ero (6epesHsK, COCHAK, CMEIIAHHEIN JeC U T.II.).
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Ecan xe y9acToK pasfuT Ha MeCcTe OCYIIEHHOr0 00J0Ta, COCTAaB PacTe
HUU Ha HEM OyAeT COBEPIIEHHO MHOU. ECIu Xe 3eMis B 9TOM MeCTe ObLI:
OKYJIbTYPEHa NOCTATOYHO AABHO, HA yYaCTKe CKopee Bcero OyAyT Han
A€HBI B OCHOBHOM COPHAKUW U KYJBTYPHBIC DACTCHUA WIA UX OJAUTABIIIN
notomku. [1o Tumy pacTuTeasHOro COObIIEecTBA MOXKHO IPUMEPHO ONPENe
JATH U KAKUE XUBOTHEIC B HEM MOLIN OOUTATE. BO3MO}KHO, ygacTcsa HaﬁTI
N KaKHNE-TO OCTATKHM 3TUX XKXUBOTHBIX (KOC’I‘I/I, nepbsa U T. H.) niaIn Clenb
X KUBHEAEATEIBHOCTU (NOrPBI3EI, NO0abbl, HOpEL u ap.). Korga peur
uAET O HEJaBHEM IMPOILIOM, JOBOJLHO 3(PPEKTUBHEIM METOLOM IOIYYe
HUsA nHGOPMALIAU MOKET CTATDH OMPOC MECTHHIX JKUTEJIEH, 8 TAKXKe PABOT:
¢ goKyMeHTamMu. MOXHO MOMBITATHCA HAUTU B APXUBAX 3EMJIEYCTPOUTEND
HEI€ KaPTHI PA3HEIX JI€T, HA KOTOPHIX TOKA33aHO, KOMY IIPUHA,JICXKAJA 3EMLs
¥ 9TO HA HEU HAXOJUJIOCH.

ITouck KOKyMEHTOB B apXuBax M pabOTa C HUIMU MOT'YT OKA3aThCA OYUECH!
MOJIE3HBIMY U TIPU U3ydeHuu 60Jee JABHErO MPOILIOr0 yYACTKA — MOCJIE]
HUX NECATKOB U COTECH JIeT (I/IHOFrI[a MO2KHO HaI;,ITI/I JAOKYMEHTAJBHBIC CBUC
TEJIBCTBA U 60JeE PAHHEN UCTOPUY JAHHOU MeCTHOCTH). MOXeT 0Ka3aThCs
YTO IPU PHITHE NOrpeda, MPOKIA JKe TPAHIIEN WIKA JPYTIUX 3eMIAHBIX pado
Tax OyIyT BCKPHITHL 0oJee-MeHee IIyOOKUE CIOU IOYBEI, M B HUX MOL'Y"
OKa3aThCA KOCTU XUBOTHBIX, XUBIIUX KOT'Ja-TO HAa 3TOM MeCTeE. HpaB,qa
3eM.ICBIAACABILY 6y,qu HEJET'KO IMOHATH, KOI'1a UMEHHO 3TU XXUBOTHEIC obn
TaJn B ,E[aHHOI‘/JI MECTHOCTHU —— BE€Ab MOXHO HaﬁTH KaK OCTAaHKU 2XHUBOT
HBIX, yMepmux COBCEM HEAABHO, TAK M KOCTHU JOUCTOPUYCCKUX CYIICCTB
Yro6nl pa3obpaThCsa C 3TUM, HAIEMY 3E€MJEBIAAENbIy NPpUAETCS mpuder
HYTh K IIOMOHIIX CICHUAJIUCTOB. ,HJIf{ OLIEHKNU TOI'0, KaKME€ PACTUTEIBbHBI(
CO00IIeCTBA CYMIECTBOBAIN HA MECTE y4aCTKAa, MOXHO [ONBITATHCS B3STI
npoOBl MOYBBL U NMPOBECTU (TOXKE C MOMOINBI) CIEIUAIUCTOB) CIIOPOBO
NBLIBIEBOU aHAIN3. [IBIIbIa U CHOPHI PACTEHUU OYE€Hb YCTOUYUBLL U MOT'Y]
JOJTO COXPAHATHCA B 3eMiIe, a UX (HOpMa TaK XKe BUIOCIEIUDUIHA, KaF
CTPOEHUE JUCTHEB, CTEOIEH, IBETOB.

IMosTOMy MO COCTABY MBLIBLILI, HAUJICHHOU B TOYBE HA ONPEAECICHHOL
rIyOuHEe, MOXHO CyJAUTb O COCTaBe€ [JABHO HUCYE3HYBIIMX DPACTUTENbHBI
coo6mects. [IpaBaa, k coxaneHu:o, 5TOT METOL UMEET ONPEJeIEHHbIE Or DA
HUYEHUs ¥ HE HA JIOOOM y4acTKe JACT AOCTATOYHO HMOJHYIO MH(POPMALINIO

Eciu xe 3emieBnanenblna UHTEPECYET COBCEM [PEBHsS UCTODUS JAH
HOTO MECTa, €My NPUIETCA BAHATHCA MAJCOHTOJOTHEN U MONPOGOBATI
HaﬁTM Ha CBOéM Y49aCTKE OKaMEHENIbIE OCTATKU XUBOTHBIX WU paCTeHIIIﬁ
NmeeT CMBICT pasy3HATH O TEOJOTrNIECKOU UCTOPUY DTOU MECTHOCTHU U IIPU
KUHYTh, KAKUE DEOJOrMYECKUE IIACTH MOI'YT OKA3aThCA HA IOBEPXHOCTU
HekoTophix 1:0603HATENBHEIX 3€MIEBIANEABIEB X AET UHTEPECHOE OTKPEI
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THE — [JABHBIM-IABHO HA MECTE MX y4YacTka Obuio Mope. O6 aToM OyayT
CBUIETEIBLCTBOBATL OKAMEHEIBIE OCTATKYA MOPCKUX XWBOTHEIX, HAIPUMED
KOPAJUIOB /Y T'OJOBOHOTUX MOJLIIOCKOB. ITOOBI IOHATH, K KAKOMY BPEMEHU
OTHOCATCS HAUJCHHBIC OKAMEHEIOCTU, HAINEMY 3E€MJEBJIANEABIY TPUIETCA
pa3o6paThCs, B KAKOM MEPUOIE XUJIU COOTBETCTBYIOIINE OPraHU3MBL. JTO
MOXHO CIE€IATh Ju00 MO KHUraM, JUOO MO DKCIO3UIUN B KPAECBELYECKOM
Myaee, aub0, ONATH-TAKU, NPUOErHYB K NOMOIIM CIENUAIUCTOB. B sodoM
ciaydae JHOO03HATEIbHBIN 3EMJICBAAACICH Y3HACT MHOTO HOBOIO U UHTE-
PECHO TIpOBEJET BpEM.

Bonpoc 5. Hzsecmuvt 2pynnbvt #cusomuuir (cpedu HUT, HANPUMED,
nAOCKUE uepeu), Komopvie ne umerwm xposenocroli cucmemvi. Kax ebi
dymaeme, Kax onu 6e3 neé 0b6xodamesa?

Jlrobast xuBOTHAs KieTKa, OyAy4u OTKPBLITOM CHUCTEMOM, HYXKAACTCA
B OOMEHE BemecTBOM C OKpyxkarmomen cpegon. OHA MOTIOMAET U3 CPEAb
OUTATENIbHBIE ¥ MUHEPATBHEIE BEIIECTBA, PA3IAYHEIE T3B! ¥ BHIJEIAET IPO-
OyKTEL oOMeHa. C DTOM TOYKY 3peHUs HUKAKUAX IpoOieM He BCTAET mepen
OJHOKJIETOYHLIMY XUBOTHEIME (uHOy30pun, aMéOnl u ap.) OgHaKO KaK xke
OBITH C MHOT'OKJETOYHBEIMU, Bedb y HUX 4YacTh KJIETOK HENOCPEACTBEHHO
KOHTAKTUPYET € HAPYKHOU CPENOU, a YaACTh, MOCPYKEHHAA BIUIyOb, TAKOU
BoaMOxHOCTH JuiieHa? [lo Takux yIanéHHBIX KJIETOK U OT HUX TPAHCIOPT
BEIIECTB OCYIIECTBIAETCA C MOMONIBI0 TPAHCIOPTHBHIX CUCTEM, HAIPUMED,
KpOBEHOCHOU cucTeMul. O JHAKO CYIIECTBYIOT XUBOTHEIE, Y KOTOPLIX KPOBe-
HOCHOU CHUCTEMEI HET U €€ GYHKIMK OCYIIECTBIAITCA JPYTUMYA CIIOCOOAMU.

1. Muddysus. Bemecrsa, HaxoqAmmecs B pacTBOPaxX, MOIyT IepeMe-
mATHCA HA HEKOTOphle paccrosiuusa. [luddysus Bcerga urpaeT BaxHYIO
posib B OOMEHE KJIETOK HEMOCPEACTBEHHO C BHEIIHEW CPENOu JubO € XKU-
KOCTBIO TPAHCIOPTHOU CUCTeMEBL. 2KMBOTHBIE, HE MMEIONUNE CIEIUAIbLHON
TPAHCIIOPTHOM CHCTEMBI, OCYIIECTBIAIOT DACIPELEICHUE BEIIECTB MEXIY
KJIETKAMU UCKIYUTEALHO ¢ ToMOMIbo Auddysuu. Oguako Bpemsa auddy-
31U 3aBUCUT OT PACCTOAHUSA, IOITOMY dPGIEKTUBHA OHA TOIBKO HA PACCTOsA-
HuU He 60JbIIe HECKOIBKUX MIIMMETPOB, & 3HAYNAT JKUBOTHEIE, pacrpe/ie-
JISIOIIVE BEIIECTBA TAKUM CIOCOO0M, NOKHBL OBITH HEOOJAbINUMYU. TaKOBHL,
nanpumep, Trichoplaz (tun Placozoa) — mIOCKOE MHOIOKJIETOYHOE XKUBOT-
HOE Pa3MepPOM HECKOIBKO MILIMMETPOB, IIOXOXKEE HA TMIAHTCKYI0 aMéody,
meakue rybku (Spongia) m xumeunononoctusie (Coelenterata), Hampumep,
ruapa. KcraTtu, HekOTOpEIE IyOKM MHTEPECHO PEmaroT npoblaeMy TpaHC-
OpPTa TPOAYKTOB OOMeHA. AMEOGONUTH (KIETKU, BBLINOJHAIONME DPA3HO-
06pasHble QYHKIUK B Teje IyOKY) MOM3a10T 10 TELY U HAGUPAIOT IPOAYKTHL
obmena. «HarpyxeHHBIe), OHU BBINOI3AI0T HAPYXKY.
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2. BEIpOCTHI KaHAJIOB MUINEBAPUTEMLHON, NBIXATEJLHOU U JAp. CACTEM
s KUBOTHBEIX GoJiee WM MeHee KPYIHBEIX PasMepOB [eJ0 He OrPaHUYM
BaeTcsa npocrou aucpdysuen. [Ipu OTCyTCTBUM CHENMAIBHOM TPAHCIOPT
HOfI CUCTEMBEBI, BCIICCTBA QOCTABAAITCA K OHpe,ﬂeJIéHHBIM y49aCTKaM TeJ:
C TOMOILIBI0 BEIPOCTOB KAHAJIOB COOTBETCTBYIOIMX CUCTEM. Tak, KOJOHU
aJbHBIE ruApouHbe noaunkl (nogknacc Hydroidea) — xuBymue B MOpS:
POJCTBEHHUKYU TPECHOBOAHOU MMAPHI — UMEIOT BHU[ KyCTUKOB, HA KOHIIA)
BETOYCK KOTOPBIX CUAAT OTACABHBIC IIOJUIIBI, IIOXOXWE HaA T'UAPY. TaKaJ
KOJIOHWA UMEET OOIIYIO FaCTPATbHYIO IIOJIOCTh, TAK YTO MUTATECILHEIC BEIIE
CTBAa, TIOJY YCHHEIC PA3HEIMU OCOOAMEI, MOT'YT PACTIPEAEAATECA IO BCEU KOJIO
uuu. [loxoxue xuBoTHBIE — cudonodOpE (noakaacc Siphonophora) —
TAK XK€ XUBYT B MOPAX M IUIABAIOT B TOJIIE BOALI. Y HUX MUTAIOUIA
MUCSA ABIAITCA JUIIb HEKOTOPHIE 0¢00U (MracTPO3OUALI), U MUTATEILHEL
BEIIIECTBA PACIPECIAIOTCA IO BCEH KOJOHUU C IOMOIIBIO OOIIEeN MracTPab
HOU moJ0CTH. J[[pyrue mpencTaBuTeNn KUMEIHONOIOCTHRIX — CI(hOU THEI
menysul (kaacc Scyphozoa) — Takxke HE UMEIOT KPOBEHOCHOU CHUCTEMEI
OaHako OT XKeayaka MOTCYT OTXONUTh PaJUAIbLHLIE BLIPOCTHI, KOTOPHI
y HEKOTOPHIX NPEICTABUTENCH CUIBHO BETBATCS. DTU KAHAILL JOCTABIIAI
MUTATEJIbHEIE BEIIECTBA K DPA3HLIM yYacTKaM Teja. Y ILIOCKAX YepBel
(tun Plathelminthes) nuddysua urpaet GOMBIIYI0 POMb B PACIPENEJIC
HUU BEIIECTB, HO €€ OJHOU HENOCTATOYHO. KUIIEYHUK IMIOCKUX YepBel
3aMKHYT U y KPYIHBIX OPEACTABATENCU CUIBHO PA3BETBIEH, YTO IOMOrae"
AOCTABJIATH NMATATE/IBHBIC BCIICCTBA K PA3HBIM YYaCTKaM TeJja. PaBBeT'
BJICHBI Yy HUX TaK X€ U KaHAJBI BBI,ELeJIPITeJIBHOfI CUCTEMBI. y JICHTECIIO]
(xnacc Cestoda) numeBapuTeabHAs CACTEMA OTCYTCTBYET BOBCE, U BEIIE
CTBa PACHIPEIENAITCI UCKIYATENBHO 38 C4eT auddysun. [rixanue y Bces
BHIIIEPACCMOTPEHHBIX MPEACTABATENEH OCYIIECTBAACTCA Y€PE3 MOKDPOBEI
U OHU HE HYXJAI0TCA B JOMOIHUTEILHEIX CUCTEMAX TPAHCIOPTA KUCIOPOAA
A JseHTENH], B CBA3K C OCOGEHHOCTAMU WX XU3HU, B KUCJIOPOIE HE HYXK1a
IOTCA BOBCE M JBINIAT aHAIPOOHO. Y HACEKOMEIX KDPOBEHOCHAS CHUCTEM:
JUMIACTCA (PYHKIUU NMEPEHOCA T'a30B, TAK KAK 3JCCHh DTY (PYHKIIUAIO IO
HOCTBIO OCYIIECTBJACT TPAXEUHAA CUCTEMA. DTO CACTEMA PA3BETBJICHHLL
TPy6OUEK, JOCTABIAIONIMX KUCJIOPO] KO BCEM yIaCTKAM TEJa.

3. ®yHKUUI0 KPOBEHOCHOUW CUCTEMEI BHINOJHAET MOJOCTH Teaa. llep
BUYHAA IOJIOCTH TEIA NPEACTABIAET COOOU MPOCTPAHCTBO MEXAYy Opra
HAMM JKMBOTHOIO, 3AMOJHEHHOE JXKUAKOCTBIO. Y KPYTJEIX dYepBed (Twr
Nemathelmintes) KpOBEHOCHAsA W [ABLIXATEIBHAA CACTEMBI OTCYTCTBYIOT
OnHako B GOJNBINMHCTBE CAYYAEB UMEETCS XOPOIIO PA3BUTASA MEPBUYHAS
HOJIOCTD TEJIa, K KOTOPOU MEPEXOAAT BCEe (PYHKIUM KPOBEHOCHON CUCTEMEL
316Ch TPAHCIIOPTUPYIOTCA MATATENLHBIC BEIIECTBA, U HAXO ATCA IPOIYKTE
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00MeHa, KOTOPHIE YAAIATCA C IMOMOUIBIO CIENUATbHBIX BHIICIUTEIHLHBIX
x)eine3. UHTEpECcHO, 4TO HBMOPUOJIOrHYECK KPOBEHOCHAsA CUCTEMA MPEACTa-
BJIAECT COOOU OCTATKU HEPBUYHOU IMOJOCTU TEJIA, MOITOMY CXOICTBO WX
(pyHKIMU HEyAMBUTEILHO. Y KOab4daThix depBen (tun Annelida) xpose-
HOCHasA CHCTEMA, KaK NPaBWIO, IpucyTcTByeT. IlonocTs Tena y Hux ABIA-
erca BropudHou (mesaom). I y HEKOTOPEIX HpEACTaBATENCH KPOBEHOCHASA
CUCTEMA PEAyUUPYeTCA U € PyHKUUU NPUHUMAET Ha cebs ueoM (Hampu-
mep, y Gliceridae us wunacca Polychaeta). Y pasHBIX OTPAAOB NUABOK
(xnacc Hirudinea) HaOGIIONACTCA PA3HAA CTENCHDL 3AMENICHUA KPOBEHOCHOU
cucremul neromom. Tak y orpsana Acanthobdellida ecte mopmanbuas BTO-
pUYHAA MOJOCTH Tea (IEIOM) U B HEU HAXOAATCA KPOBEHOCHBIC COCY IBL.
A yxey orpsana Gnathobdellida (4emrocTHEE TUABKY) KPOBEHOCHBIE COCY ABI
[IOJHOCTBIO PEAYLUUPYIOTCS, U 1EJIOM PACHAJACTCA HA OT/ICJIbHBIC JAKYHEL,
npu4yéM HEKOTOPBLIE M3 DTUX JAKYH CIOCOOHBI MyJLCUPOBATH HAMOAOOUE
cepaua. Takum 06pa3oM, IPOUCXOAUT MOJHOE (PYHKIIMOHAIHHOE 3aMeIICHUE
KPOBEHOCHOU CUCTEMHEI IIEJIOMOM.

Kak BugHO, CymecTByeT HEMAJIO I'PYII XUBOTHBIX, JAMIEHHBIX HACTOS-
eV KPOBEHOCHOU CUCTEMBI. B TakoM caydae, €é GpyHKIun aubo nepexogaT
K ApyruM cucTteMaM (HOJOCTH TeJa, NUIIEBAPUTEILHOU CUCTEME U T. 1.),
au60 TPAHCIOPT OCYIIECTBAACTCS IEIUKOM 3a CIeT auddy3uu.

Loe206pod U. T

Bomnpoc 6. Xozatixa obwapyrcusa na Kadeae Henpuammvili Haaém.
Cocedka crazaaa, wmo cxopee 6ce2o amo 2pubvl. Mozym au amo 6Gbuime
epubwr? A dpyeue opeanuzmui? Ipedaoxcume cnocobbvl, ¢ NOMOWbLIO KOMO-
POIT MOHCHO ObLA0 Obl BLIACHUMb NPUPOOY IMO20 HAAEMA.

Hanér ma xadene moryr ob6pasoBmiBaTh rpubbl, & MOLYT U APyrUe
oprauuaMel. Haubosnee BeposATHEIE KaHAUIATE — OAKTEPUN U BOJOPOCIIH.
BrnonHe BO3MOXHO, 9TO HAJIET OyJeT COCTOATH U3 COOOIIECTBA HECKOJIBKUX
BUJIOB OPTaHU3MOB (XOTA BPAJ JU UX OyJeT MHOLO).

YT068I pa3obpaThCsa, KTO 3TO MOXeT OBITh, JIA Hadaaa cTouT obpa-
TUTH BHUMAHUE HA IBET HANETA. KCau OH uMeeT 3e18HEU OTTEHOK, MOXKHO
IPEIOJOXNUTh, YTO Ha Kadeae XUBYT (DOTOCHHTEIUPYIOMINE OPIaHU3MHI.
[ist aToro xadenb LOKEH HAXOAUTHCS HA OCBEIICHHOM MecTe. Takumm
OpPraHM3MaMy MOT'YT SBIAATBCA KAK CUHE-3CAEHBIE BOIOPOCIX (IIPOKAPUO-
TUYecKue, 6e3bANEPHBIE OPTAHU3MEL), TAK ¥ 3€IEHBIE BOAOPOCIH (dyKapu-
OTHI, UX KJIETKU MMET s11p0). Eciun kadenr HAXOAUTCA BHYTPH OOMA,
[TOsIBICHNE KAKUX-TO APYIUX (POTOCHHTETUKOB MAJIOBEPOATHO. Ecmu 31O
Kaderb Ha CANOBOM [NOPOXKKE WIM HA HAPYXKHOU CTEHE 1OMA, TO CIHU-
COK KaHIUAATOB pacumpsercsa. Hampumep, 5T0 MOryT OBITH JUIIAWHUKY.
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A yx ecim sT0 Kadeab Ha JHE C3aI0BOrO 0accedHa, TO TYT MOLY"
MOABIATLCA U apyrue Bogopocau. [IpaBaa xo3sauka Bpsag Ju CTAaHET CJIUII
KOM IIE€peXUBAThH IO IOBOAY HAJIETa HA JOPOXKKE, IIODTOMY JIOTHYIHO 06Cy
XKJIATh OPTAHU3MbI, OOGUTAIINE HA Kadene B TOPOLCKOU KBAPTUDE.

Ecin HanéT He mMeeT 3eJEHOIO OTTEHKA, U OCOOEHHO €CIM OH PACTEr
B TEMHOM TIOMECIICHUY, MOXHO NPEANON0XUTH, YTO BXOAAIUE B HEI'O Opra
HU3MBI IATAIOTCA eTePOTPOMHO, TO €CTh NOTPEOIAIT MOTOBLIE OPraHM
Jeckue BemecTBa. 1orjga 9To, BepOsATHO, OaKTepun Ui IPUOH.

[ns Gosee MOAPOGHOTO AHAIUM3A HYXKHO COCKPECTH HAIET (KCTaTw
CTOUT HNOCKPECTH U B TOM MECTE, I'[ie HAJIETa HEeT. DTO NPUCOAUTCA B KAUe
cTBe KOHTPOJA). Emé rydmme B3aTh HECKOIBKO TPO0 TOX0XKEro HAETA B Pa3
HBIX MecTax. Tex OpraHm3MOB, YTO OKA3aJIUCh B HAJIETE, MOXKHO IONPO6O
BaTb PA3LVIALCTh B CBE€TOBOU MUKPOCKOIL.

MHOruM MIKOJBHUKAM KaXeTCs, YTO MOCMOTPETb B MUKDPOCKOII JOCTa;
TO4YHO, 9TOOBI CPa3y CTAIO MOHATHO, KTO nepen Hamu. K coxanenuio, Bc
He Tak mpocTo. [laxe yBugeTn, €CTb JM B KJIETKAX AAPO, YACTO OLIBaE
npo6Gmemon. OCOOEHHO eCIM pedb UIAET O 3EJICHBEIX OPraHU3MaX — B HID
AAPO OOBIYHO 3aMACKUPOBAHO XJIOPOILIACTAMU (y BOLOPOCIEH BMECTO HUL
XpoMaTO(OpPE) U COBEPIIEHHO HE BUAHO. I103TOMY OT/IMYMTH, UMEEM Mb
Ie10 ¢ MpoKapuoTaMu (6AKTEPUAMHA U CUHE-3EAEHBIMU BOJIOPOCAAMY) UL
¢ dykapuoTamu (BOJIOPOCJIAMHU WU FPUOAME) MOKET OKA3ATHCA HEIPOCTO

CuHe-3eAEHEIX MOXHO OTJIUYUTHL OT 3EICHBIX BOAOPOCJACH IO OOJIC
TEMHOHM, CMHEBATOU OKPACKE. Y HUTYATHLIX CUHE-3CICHLIX B COCTAB HUTL
9aCTO BKJ/IOYEHBI OCOOBIC KJICTKU — reTepouucTbl — KOTOPBIE OTJaUYa
IOTCS OT OCHOBHBIX KJIETOK HUTU OKPYTVION (DOPMOU U KPYITHBIM PA3MEPOM
qaCTO HUTH CUHE-3EICHBIX oneTa CAU3UCTBIM YCXJIOM.

Boobmie xe ki1eTKu mTpOKApPUOT OOBIMHO 3HAYUTEIBLHO MEIbYe KJIe
TOK dyKapuoT. Ilpum OOBIMHOM yBEIWYEHUM CBETOBOI'O MUMKPOCKOIL
10 x 40 (B 400 pa3) kJIeTKM GOIBLIMHCTBA GAKTEPUN BUIHEL KAK OYC€HD MeJ
K€ TOYKU U Y€PTOYKY, & KIETKU DYKapUOT BHUAHEI XOPOIIO.

T'udsr rpuboB O6yayT BUAHEI KaK AJUHHBIE HUTH. Eciu BaM momanuc
Husmue rpubsl (BPO/E IUIECEHU), TO MHOTAA MOXKHO YBUIETH OPraHEl CIIO
POHOIICHUA — TOPpYaIIue U3 HHTeﬁ «OJIOBKMN», «(KUCTOYKW» U T.II. KCTa,TI/I
CIIOPBI 9aCTO MOXHO 3aMETUTH U HeBOOpy}KéHHHM IVIa30OM KaK cneunqmqe-
CKYIO «IIBLIbY HA IOBEPXHOCTH HAJIETA.

MoxHO monpo6OBaTH MOCAAUTE COACPKUMOE HAMETA HA MUTATEIBHYK
Cpely U CPAaBHUTH PE3YJbTATHI POCTA C TEM, UYTO BEIPACTET U3 COCKOO:
TaM, rje HaaéTa He O6b110. B HAacTOsIICe BpeMs pa3paboTaHa 1eras CUCTEM:
0TOOpa OPraHMW3MOB Ha NHUTATEJIBHBIX CPEJAX PAa3HOI'O COCTaBa. Takmh
06pa3oM MOXHO IOIYYUTH KYJIbTYPHI OAKTEPUH HIM NPUMUTHUBHBEIX DU
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60B. OprasuamMoB U3 TAKUX KYJIbTYP MOXHO 3HAYUTEALHO HAAEKHEE OIpe-
[IEJUTh KAK [O BHEIIHEMY BHUIY OTAEIbHBIX KJICTOK U KOJOHUU, TaK U
[OCJTe OKPACKU CHenuatbHEIMU Kpacuredamu. OIHAKO 3TH, KAK U APYyrue
COBPEMEHHBIC METO/EI, BPA JU JOCTYIHBI MPOCTOU XO3AUKE, HE UMEIOIICH
JOCTYyIa B Hay4HBIE JAa0OPATOPUN.

Bomnpoc 7. B eaybunar okeana H#usym yousumebrbie wepeeobpasmnbie
acusomubie — pudmuu. 2Kumov onu mo2ym moavko 8034e GbOWUT U3 IHaG
20PANUT UCTNOUHUKOB, 6000 KOMOPLIT 0602awena ceposodopodom. Y pud-
MUt Hem KUWeURuKa, 6 OP2AHUNECKUE BEUWECTNEA OHY NOAYUAIM O CUM-
OUOHMO8 — TEMOCUHMEUPYIOUWUT OaKmePUut, KOMOPLIE NOAYUAIOM 0P2AHU-
yecKue BEUECNBA U3 HEOP2ZAHUUECKUT 30 CUEM IHEPRUU TUMUUECKUT Pear-
yutl (a me 30 Cuém IHEPRUU COAMEUH020 CBEMA, KAK 3EAEHBIE PACTNENUA).
Baxmepuu scusym enympu pudmuii, 8 cneyuaibrom op2ane, Ha3vl8aemom
mpogdocomoti. U mym eo3nuraem npobaema: 0as Temocunmesa 6aKMeEPUAM
HYHCEH CEPOBOAOPOD, KO 044 OLIWAWUT KUCAOPOOOM HCUBOMNLIL (K KOMO-
DM OMHOCAMCA U PUGMUY, 0K JLUWAM € NOMOWLI NPOHUSAHHBIL KPOBE-
HOCHBIMY COCYIAMU WYNALey-*cabp) ceposodopod, NponuKwut 6 meso —
a0. Ilpedaorcume 603MONCHVIG MeTaRU3M, No36oasouet pudmuu noddep-
HCUBAMD HCUSHEIEAMEAVHOCTN OAKMEPUT-CUMOUORMOB U HE OMPABUMDCA
camoti.

Bce pudTun XuByT B MIOTHHIX TPYOKAaX, KOTOPHIE CO3JAIOTCSI CAMUMU
JKUBOTHBIMEM #3 O€JIKOB M XuTuHA. TpyOKu CO3QAIOTCS Keae3aMmu, HaXO-
OAMMMUCA Ha CBOCOOPA3HOM «BOPOTHUYKE», PACHOJOXKECHHOM HA IEPEIHEM
KOHIIC XKUBOTHOI'O, CPpAa3dy o mynaJabllaMu. I/I ITOT XK€ «¢(BOPOTHUYIOK», KaK
npoOKa, 3aKPHIBAET BXO B TPYOKyY. DTU TPyOKMU, BMECTE C MPOYHBIMU KOJI-
JIAT€HOBBIMY ITOKPOBAMHU TeJa pudTum, cojepxamumMu pepMeHTH, Crrocob-
HBIE OYEHb OBICTPO OKUCIATH CYJIAbGUILL, HE AT PACTBOPEHHOMY CEPO-
Bogopoay (roumee, ero ammony HS™) mponukars B Teno pudTum rie
monano. PazymeeTcs, OHM NPENATCTBYIOT U MPOHUKHOBEHUIO KUCJIOPOIA.
" Beck razoobMeH XUBOTHOIO UAET TOIBKO Y€pe3 BHICTABICHHLIE U3 TPY-
60k mynaabiia. llymaneiia 60raTto cHAGXKAITCA KPOBBIO — HACTOMBKO, UTO
y XUBBIX pu(GTUN OHU UMEIOT APKO-KPACHEIU 1IBET.

Temorsiobun BecTuMeHTHhEP OTIMIACTCA OT TEMOIVIOOMHA OOJILIIMH-
CTBa XUBOTHBHIX (HAIPUMED, IO3BOHOYHEIX) M, [IOMHUMO BBICOKOI'O CPOJ-
CTBAa K KUCIOPOLY, 00JaJaeT COOCOOHOCTBIO 0OpaTUMO CBs3wmBaTHL HS™.
IIpu 5TOM KUCJIOPOL, KAK U y BCEX XKUBOTHBIX, CBA3EIBACTCS C IEMOM, & CYJIb-
buabl — ¢ APYrUMU YACTAMU MOJEKYJBI, B PE3YJAbTATE YEr0 UX COCIUHCHUE
¢ reMOrVIOOMHOM HE MEMIAeT MOCASTHEMY IEPEHOCUTH KUCJIOpoA. Ilpu aTom
¢Bs13b HS™ ¢ reMoro6uHOM NOCTATOYHO HPOYHA, YTOOBI «HE OTAATBY €O
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Riftia pachypftila
(*KHMBOTHOE, BHIHYTOE U3 TPYOKI)

Oauve u3 caMbIX KpPyOHBIX BUAOB — Riftia pachyptila (mmma — OO
1 wmerpa). Pucymox cxonmposar wu3 xuumrm: Maxaxos B. B.,, Tarxun C. B.
1998. BecrumenTudepsr — OeckumevHble GeCIO3BOHOYHBIE MOPCKHUX IIyGuH
M.: KMK Scientific Press Ltd., 206 cTp.

OOBIYHOMY [BIXATEILHOMY (DEPMEHTY HUTOXPOM-C-OKCUAA3e (COEIMHCHU
HS™ ¢ orum ¢epmeHTOM UM OPUBOAUT K OTPABICHUSIM CEPOBOIOPO
JOM [BINAMNUX KUCJIOPOAOM OPraHM3MOB). B TakoM HagEXHO CBA3AHHOM
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BUJE OIIACHOE BEIIECTBO MYTEIIeCTBYET [0 KPOBEHOCHOU CUCTeMe PUbTUM
U [omajaeT B TpopoCoOMY, CHAOKEHHYIO BEINKOJICIIHO PA3BUTON KAIUILIAD-
HOU CETBIO, I'e U NepetaéTcsa HelloCPeACTBEHHO cuMbuonTaM. [pyrue koM-
MOHEHTHI KpOBU pudpTu 1ocTaBaaioT Tyaa CO2, Takke HEOOXOIUMEIN /IS
IIPOIIECCOB XEMOCUHTE3A.

Ocraércsa npobremMa BEICOKOU KOHIIGHTPAILUU CyJIb(UIOB B CAMOU TPO-
docome. [lusa pudtunt (1 emé 4 HEKOTOPEIX OOUTAIMUX B MUAPOTEPMAX
MOJLIIOCKOB, TaK YK€ UMEIIUX OAKTEPUN-CUMOUOHTOB) IOKA3AHO IIPUCYT-
CTBUE B TKAHAX, CILYKAIIUX JOMOM [JIs CAMOMOHTOB, HEOOBIYHBIX COIEPKA-
XX Cepy AMUHOKHUCIOT (pedb UAET O TaypUHE U €r0 aHAJIOrAX), KOTOPHIE
MOT'YT CIyWUTb JOBYIIKOU /I N3OBITOYHBIX CyJab(pUI0B.

Bumnoepados I'. M.

IIpaBuabHEIN OTBET HA 3TOT BOMPOC YIYACTHUKAM TYPHUPA MPAKTAIECCKA
HaBepPHAKA He OBLT U3BECTEH, IOITOMY MOJOXKUTENBHO OIIEHUBAJIACDH JIH00asa
pasyMHasa TUIOTE3a, He IPOTUBOpEeYaInas 3aKoHaM mpuposl. OTBedaromye
BEICKA3aJ1 JOBOJILHO MHOI'O MHTEPECHEIX, HA HAII B3IVIAL, IPEAIIOI0XKECHIH.
Huxe Mul nmpuBenu Haubomee yaavHbIE BAPUAHTHL.

1. Puptuum HEe0OX0quMa HEKas CUCTEMa OPraHOB, COCTOAIIAA U3 KAaHA-
JIOB, CTEHKM KOTOPHIX HEIPOHUIAEMBI I CEPOBOJOPOAA. ITa CUCTEMA
[OOJKHA, OBITH M30/IMPOBAHA OT APyrux cucrteMm pudrtun. KaHAIB [OIKHEL
BECTU B OINIETEHHYIO KPOBEHOCHBIMM COCyJaMu TPODOCOMY, Kyad IOCTY-
maeT cepoBogopon. BakTepuu CHHTE3MPYIOT U3 HET'O OPraHUYECKUE Belle-
CTBa, BCACBHIBAOIINECA B KPOBb U PA3HOCAIIUECA II0 BCEMY OPIaHU3My pud-
THU.

Ho Bexb m3 HAIOTHEHHOU CEPOBOJOPOLOM TPOGOCOMEL I0BATOE BeIIe-
¢TBO OyaeT nuddyHIUPOBATEL B KPOBb (B 06JACTH € MEHBIIEN €ro KOHIEH-
Tpalyen), HO3TOMY CPas3y 3a TPOMOCOMOU [OJKEH PACIONATATHCA (PUIb-
TPYIOIIUN OPraH, OYUIIAIIIMY KPOBb OT CEPOBOIOPOAA.

Bxonq B kaHamml JOMXKEH pACHONaraTbCa HAa OJHOM, a XKabphl-
LIynaJblia — HA APYIOM KOHIE Teaa. B 5ToM ciydae MOXHO COBMECTUTH
[IPOIIECC ALIXAHUSA U IOIVIOIIEHUs CEPOBOLOPOLA. A BO3MOXHO, DTU IIPO-
[IECCHI Pa3AeeHEl BO BpeMeHu. CHavaIa BIAMN OT UCTOYHUKA CEPOBOLOPOIA
pudTUM IBINAT PACTBOPEHHEIM B BOJE KUCJAOPOJOM, A 33aTEM HOAMIBIBAIOT
K UCTOYHUKY, 3aKPHLIBAIOT »XKa0PHI U MOIVIOMIAIT BOAY € CEPOBOJOPOIOM.

2. BoamoxHO, O6akTepum HAXOAATCA CHAPYXKUW, HA Tele pPUDTHUH.
OHEM DHOIJVIOIMIAI0OT CEPOBOAOPOJ ¥ IO CIENUAJLHBIM KAHAJAAM MPOXOISAT
B Tpodocomy. Wim kax b pa3 pudTum moraomaiT TPOGOCOMOU HOBBIX
OakTepuy, yxe COAEpKAMUX CepoBOLOopon. Taxkum 06pasoM, OopraHusm
pudTUN HE KOHTAKTUPYET C ALOBAUTHIM CEPOBOJOPOLOM.
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3. PubTun «BHIIIEBHIBAIOTY TPO(OCOMY B HCTOYHUK CEPOBOIOPOAA
Crenka oprana BIyCKaeT ra3 (BO3MOXHO, BMECTE C BOJOU) BHYTDPb, HO H
mpomyckaeT o6paTHo. 3aTeM TPodocoMa 3aTACUBACTCA OOPATHO B Opra
HU3M pudTun.

4. B mynanenax-xabpax y pudTUM MOT'YT HAXOJUTHCA (PUIBTPHL, 331D
KuUBaloIume ceporogopoa. O xabp K TpodhocoMe UAET KAHA, IO KOTOPOM)
B HeE [IOCTYNAeT 33A€PKAHHEIN CEPOBOLOPOL.

5. Tpodocoma moxkeT pacnosnaratees nepej xabpamu. Boga ¢ ceposo
[IOPOJIOM U KUCJIOPOOM CHAYAIA MOCTYHIAET B TPOPOCOMY, I'J[€ OUUIIACTCS
6aKTepusMu OT CEPOBOLOPOIA, & 3aTEM YK€ B XKaOPHI, Il BCACHIBACTCS
KHUCIODPOS,.

6. BoamMoxHO, B KpOBU pUTUM CONEPIKUTCA HEKOE BEMECTBO (6EJIOK)
KOTOpOE, COeANHAACH C CEpOBOJOPOAOM, IMpeobpasyeT ero B 6e30macHO«
COEeVHEHUE U IIEPEHOCUT B TPODOCOMY, T 1€ CEPOBOIOPO 1 BLICBOOOXK JACTCA

7. CepoBOAOPOA U KUCIOPOJ BMECTE € BOJOU IOCTYHAIOT B XKAOPHI pud
TUU, TJE Ta3bl BCACHIBAIOTCA B KPOBb. COCYABI C KPOBBIO, CHAGXKEHHOI
CEpOBOJOPOIOM U KUCJIOPOLOM, U3 Xabp Cpasy UAYT B TPODOCOMY. SLEC]
CEpOBO/IOPOJ MOTVIOMaeTcs OAKTEpUAMU, & KPOBb, OYMINECHHAA OT SJOBU
TOT'0 BEIIECTBA, PA3HOCUT KUCJIOPOJ AJIbIIe KO BCEM OPraHAM M TKAHAM.

Bonpoc 8. Ilpednoaoscum, 6bi cudume Ha CaMOLOOHOM KPECae Hl
KOAECUKAT, KOMMOPOE MONCEM €TATNL NPAMO 6NEPED, 4 MOHCEM TOBOPAUL
8amy. [J02080pumcA, MO 24030 Y BAC 3AKPLINLL U 66l He NOICMAMPUBAEME
Bydeme au vt 3namv, 8 KaK0U MOMERM U 8 KAKYIO CMOPOHY NOBOPAUUBAEN
xpecao? Ecau da, mo 6aazodaps uemy (kaxum o6pasom)? Ecauw wnem, m
nouemy?

Y3HATH O M3MEHEHUM CKODOCTY U HANPABICHUM [JBUXKCHUS I[TO3BOJISCT
CIJIa, MHEPIUH: TEJO CTPEMUTCA COXPAHUTDH IPEXHee HAIPABJICHUE IBUXKE
HUs, ¥ [IPU HOBOPOTE €r0 MyCKau 4yThb-4yTh, HO «3aHOCUT». Nudopmarus
00 U3MEHEHNN IOJOXKEHUA Tela, Jaxe CaMOM CIa00M, IOCTYIAaeT B MO3T I
OBYM HE3aBUCUMEBIM KAHAJIAM:

1. [lna BOCHpUATUA NIOOBIX W3MEHEHUU MOJOXKEHUS TeAd CYMECTBYIO"
BeCTUOYIAPHBIE PEIENTOPH! —— BOJOCKOBBIE KIETKN, HAXOAMUECA B MEIIOY
KaX ¥ NOJIYKPYXHBIX KAHAJIAX BHYTPEHHEI'O YyXa, 3AIIOJHEHHEIX CTYICHU
cTou KuAKOCThI0. [Ipu a1060M ABUXKEHUY MOJOBBI WK TYJIOBUIIA KU JKOCT
CMEIIAeTCs, JABUT HA BOJIOCKYU U PEIENTOPHI BO30YXK JAIOTCA.

2. [lpu w3MEHEHUU TOJOXKEHUS TEJAAd MPOUCXOAUT MEXAHUICCKO
PaCTsXEHUE HEKOTOPHIX MEIMI. HO Beab OHM HE MOMIYYAIN «IPUKA3A
paCTArUBATHCSA, W MODTOMY BKJIIOYACTCSA PEQICKTOPHEIU MEXaHU3M
KOMITCHCUPYIOIUY nON00HOe pacTsxenue. IloYTum B KaXIOU MBI
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HaXOJATCA MBIIIEYHLIE BEPETEHA, 3 B CYXOXWINAX —— CYXOXUJIHHEIE
oprasnl (peuenTops pacTsakeHus). MblmedHble BepeTeHa — TO CPYMINa
MBIIMIEYHBIX BOJOKOH, KOTOPBIE TOHBIIE U KOpode 00bryHbIX. OHM UHHEPBU-
PYIOTCS YyBCTBUTEJIbHEIMY HEPBHBIMU BOJIOKHAMU U PETUCTPUPYIOT IJIUHY
MeImel. CyXOXuIbHBIE OPraHbl PErUCTPUPYIOT €€ Hanpsikenwe. Pacts-
JKCHUE MBINIIE OIPUBOAUT K €& pedueKTOpHOMY cokparieHuio. Haubomee
U3BECTHBEIN PeQUICKC PACTAXKEHUSA — KOJCHHBIM, BO3HUKAIOIMIUNA B OTBET
Ha KPATKOBPEMEHHOE PACTXKEHUE YCTHIPEXIVIABOM MEIMIIEI Oeapa JErKUM
yAapoM 1O €€ CyXOXWIWIO HUXKE KOJCHHOU daIedku. [lpu umaMeHeHusax
CKOPOCTY ¥ HANPABICHUS IBUXKEHUS M033 COXPAHICTCSI ABTOMATUYECCKU,
HO Yy BBICIIAX XXWBOTHEIX UH(POPMAIUS O M3MEHEHUU COKPAIIECHUS MBIIII]
[epeJaéTCsa U B TOJOBHOU MO3T.

Mosr amamusupyeT MH(GOPMAIUIO, IOCTYIAKIIYIO0 OT BECTUOYIAPHOrO
anmapaTa U PEenenTOpPOB MLIIMICYHOI'O PACTIXKCHUA, U B HEM BO3HUKAET
KApTUHA W3MCHEHUsA IOJOXKCHUA TEJI3 B IPOCTPAHCTBE, COOTBETCTBYIOMIAA
moBopoTaMm Kpecaa. OTMeTuM, 9TO AHAJIOTMYHO MOXKET MOCTYNUThL UHQPOP-
Manusa 00 Pe3KOM YCKOPEHUU 00 TOPMOXKEHUU KPECaa IIPU ero MIPAMOIN-
HEUHOM [BUXCHUMU. Bumnoepadosa T. H.

KpuTepun npoBepkm m HArpaxx JeHUs

OTBeT Ha KaXILIM BOINPOC OLEHUBAICA B OaliaX. 3a IPABWILHLIA OTBET
OOBIYHO CcTaBWICA 1 6aLI, 33 YJACTUIHO PABUILHEIA — OIICHKA B UHTEPBAJIC
o1 0 10 1, B HEKOTOPHIX CIy4asAX CTABUINCH OLCHKHU U Oosbine 1 6amia.

Bce mosny4yeHHBIE YIACTHUKOM HA KOHKYPCE IO OUOJOT MU ARl CyMMU-
POBAJINCE.

I'pamoTs! «3a ycmeriHoe BEICTYIJIGHUE HA KOHKypcCe IO 6uojoruuy u 6asuibl
MHOT060Pbs OPUCYKAATUCH B COOTBETCTBUAU C CyMMOU GAJIOB 54 OTBETHI
Ha BOIIPOCHI CIEAYIOMUM O00pPa30M:

Kunacc | 6amt maoro6opss (e) | rpamora (v)
<5 1 2
6 15 2
7 2 3
8 3 4
>9 4 5
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KOHKpr I10 INHI'BUCTHUKE

3agaum

3adauu No AUNBUCTNUKE COCMABAEHDL CNEYUAADHO das 3mMo20 KOHKYPC(
8 HHcmumyme aunzsucmuxy Poccutickozo 2ocy0apcm661m020 SYMAHU
maprno20 yrHusepcumema.

1. JaHBI DapHl CJIOB:

1) emaa — cdaa, 5) epycmv — 2pyadb,
2) 3a6bia — 3a6ua, 6) naed — naemo,
3) 3a800 — 306ém, 7) mea — meaw,

4) aecmb — ae3me, 8) naau — naaub.
B kaxux mapax MPOU3HOMICHUE CJIOB PA3IUIACTCA JUIIL OJHUM 3BYKOM'
IToscuuTe Bam oTBeT.

2. /lanHbl CIOBA HA A3BIKE CYMO* U UX MEPEBOJBI HA PYCCKUU fA3BIK B IEPE
Iy TAHHOM IOPSIKE:

suulu, suukilu, suumanalu, mismatu, miskatu, onkinayan, onkayan
onyan;

AYK, MB0A KOWKA, MOA COOAKG, HOW AYK, €20 KOwKa, cO0aKa, €20 AYK
sawa cobaxa.
A. YcTaHOBUTE OPABWILHLIEC TIEPEBOIBL.
B. IlepeBegure Ha A3BIK CYMO: KOWKA, MOA KOWKA, MEOT AYK, UL AYK.
B. Ilepereaure HA pycckuy sa3bik: suumalu, miskanatu.
ITosicuuTe Bamme pernenue.

*fspik cymo (yapBa) OTHOCHTCA K MUCYMAJbICKOU CeMbe A3BIKOB. Ha HE
rosopsaT B Hukaparya.

3. [aubl gBe rPyNmbl CJIOB:
1) yuenux, 3401, noazmu;
2) pebénox, naoxot, udmu.
WsBecTHO, 9TO C10Ba BTOpPOW TIpynnsl (B OTAMYAE OT CJIOB IEPBOL

rpynnel) O6IAJA0T HEKOTOPOUM OCOGEHHOCTBHIO B 06pa3oBaHum (HOPM
o01Ien 1A BCEX CJIOB IPYIIILL.

A. O6mpscuuTe, B 4éM COCTOUT DT OCOOEHHOCTS.

B. PacnpejenuTe no JaHHBIM IBYM IPYIIIaAM CJACAYIOIIUE CIOBA:

Yean08er, MAAbIUL, MAALYUUK, CTNPAWHbIT, TOPOWUT, MaALerbKUT, O60AbUOY.
B. IIpuBeguTe mpuMepEl CJIOB BTOPOU IPYIIILI U3 U3BECTHHIX BAM S3BIKOB

76



4. [laspl caHCKpUTCKUE™™ TIaroisl B pOpMax TPETHErQ JNUIA HACTOAIIETO
BPEMEHU U TPETLEro JUlla mepheKkTa, a TaKKe UX MePEBOILI HA PYCCKUU
sa3u1K. HekoTophie (hopMBI IPOMYIIEHE!.

HacTosmee BpeMs IlepdexT IlepeBoa
1) kampate ? ‘npoxaTs’
2) karsate cakarse ‘maxars’
3) khanati ? ‘konarTe’
4) khadati cakhada ‘ecTn’
5) garjati jagarja ‘pHIYATE’
6) gahate jagahe ‘morpyXaTbcs’
7) ghatate ? ‘coequHATE’
8) carati cacara ‘6poauTs’
9) tarjati ? ‘Haba01aTE’
10) dahati dadaha ‘cxurarTs’
11) dhanvate dadhanve ‘Teun’
12)  dhavati dadhava ‘6exaTn’
13) patati papata ‘reTaTs’
14) bhajati ? ‘cry KuTh’
15) bhasate babhase ‘roBopuTL’
16) varsati vavarsa ‘IOCBUIATL 10X B’
17) svadate sasvade ‘IaKOMUTBCA’

Boccranosute nponymenusie ¢popmul. [loscuure Bame pemenue.

IIpumevanue. Byksamu kh, gh, dh, bh o6osHadyawoTcsa ocobble TpUIBI-
XaTeIbHBIE 3BYKM CAHCKPUTA; OyKBa, C IMIPOUM3HOCUTCA MPUMEPHO KAK PYC-

ckoe w4, OyKBa j — NPUMEPHO KAaK 3BOHKOE 4 (KAK B CJIOBOCOYCTAHUM
douv 6v1); s, t, h — 0cobBIe 3ByKU CAHCKPUTA; & POU3HOCUTCA KAK [10J-
roe a. IleppekT — ocobas cauckpurckas (opma MOPOIIEIIEr0 BPEMEHH,

IIPUMEPHO COOTBETCTBYIOIASA PYCCKOMY IIPOIMIEANIEMY BPEMEHU COBEPIIEH-
HOI'O BUJA.

**CaHCKPAT — OAUH W3 OCHOBHBIX ADEBHEMHAMMCKUX A3BIKOB WHIOEBPONEH-
CKOU A3BIKOBOU cembu. Pacmpocrpanén B Cesepmon Wngum ¢ 1 Teicauererus
10 H.5. B HACTOAIEE BpEMA UCHOAB3YETCA B UHAUMCKOM DErMOHE KAK A3BIK ['yMa-
HATAPHBIX HAYK X KyIbTa, B Y3KOM KDYy — KaK Pa3rOBOPHEIN A3bIK. Hassa-
HUE CancKpum O0GO3HAYAET «COCTABIEHHBIN), (CIOXKEHHBIN (A3BIK, AOBEJEHHEBIN
10 HGOPMAIBHOrO COBEPIIEHCTBA).

B ycaoBumm 5TON 334auM, NpEAJATABINEMCA yYaCTHUKAM TYDPHUPA, HE OBLIO
CTPOKH 17), YTO IPUBOAMWIO K HEOJHO3HAYHOCTM PEIICHMA — CM. KOMMEHTAPUU
Ha cTpaHune 81.

7

Pemtennsa 3aaaY KOHKYpCa IO JUHI'BUCTHUKE

1. (aBTop E. B.Mypasenxo)

IIpousHoIeHUE CIOB PA3JUYAETCS JUINL OJHAM 3BYKOM B CJIEAYIOLIN)
napax:

3) 3as0d [3aBOT] — 3068ém [3aB’67| ([B]/[B]);
6) naed [mr'st] — naems [mr’s>r’] ([T]/[1]);
7) mea [M'oa] — mean [M'aa’] ([n]/[n]).
B nmapax 1 u 2 croBa pasauvaioTCsa IBYMs 3BYKAMMU:
1) emaa [cTan] — cdaa [3aa1];
2) 2a6bia [326BL1] — 3a0ua [326’mi].
B mapax 4, 5 u 8 npou3HOIIIEHNE CIOB OJNHAKOBO:
4) [n'sc’T’),
5) [rpyc’T],
8) [muaw’].

2. (aBrop II. M. Apkabes)

A. O6parum BHEMAHKE HA TO, YTO UMEIOTCS TPU HAGOPA IOXOXKUX CJIOX
SI3BIKA, CYMO:
(1) suulu, suukilu, suumanaluy;
(2) mismatu, miskatu;
(3) onyan, onkayan, onkinayan.
MOXHO IPEACTABUTL UX B CJACAYIOMEN TAOJUIIE:

suulu  suukilu suumanalu
miskatu mismatu
onyan onkayan onkinayan

Buano, 9yTo suulu u onyan — HENpOU3BOAHBIE CJIOBA, CKOPEE BCETO, COOTBET
CTBYIOIINE PYCCKUM MEPEBOAAM AYk U c06axa (TIOKA HETOHATHO, KAKOE CIOB(
COOTBETCTBYET KAKOMY ), 8 IPOYME CIOBA A3BIKA CYMO MOILYYAI0TCA BCTABIIE
HueM MOpdeM (B JMHIBUCTUKE HABBIBAEMEBIX UHPUKCAMY) TIEPE] TTOCIIETHAN
CJIOrOM CJIOBA: Suu-mana-lu, on-ka-yan, mis-ma-tu. Kpome T0Oro, MOoxHC
3aMEeTUThb, YTO TAKUX MOP(EM B3 TUIA: ONHOCJIOXKHEIE -ki-, -ka- u -ma
¥ IBYCJIOXHEIE -kina- u -mana-.

Teneps 3auMéMcs pycckuMu nepeBogamu. Ux Takke MOXKHO MOMECTUTE
B Ta0IUIy:

(6e3 ompen.) MOUM  TBOM €ro  HAm  BAII

TyK + + +
KOIIIKa, + +
cobaka + + +
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ConocraBasas TabaMUbl LI A3BIKA CYMO U A DYCCKUX IIEPEBOIOB,
MOXKHO IOHATH, YTO CJIoBaM mismaty 1 miskaly COOTBETCTBYIOT NEPEBOAEI
‘MOsl KOmKa' ¥ ‘TBOA KOImKa ' (HMOKA B HEM3BECTHOM IMOPAAKE), TaK KaK
U CIOBO KOw/Ka, U OCHOBA mMistu BCTPEYAIOTCS IO ABA Pas3a, B TO BpeMs
KaK OCTAaJbHBIE CJIOBA BCTPEYAIOTCA N0 Tpu pasza. [lasnee, 1€rko moHATL, 9T0
mismaty — ‘TBOA KOIIKA’, TAK KAK 3HAYeHUe ‘TBOU U MOpGeMa -ma- BCTPe-
garorcs 06a mo ogHomy pasy. B Takom caywae, miskatu — ‘ero komka’,
a onkayan — ‘ero aykx’, m3 4YEro MOXHO CHEIATH BBIBOJ, YTO ONYAN —
‘iyk’, onkinayan — ‘mam ayk’, a suuly — ‘cobaka’. Ocranocs nmepeBecTu
cnoBa suukilu u suumanalu. CuoBa obpaTumcsa k Tadaure:

MOU TBOM €ro HAaMl Bal

ki-

-ma- +

-ka- +

-kina- +

-mana-
MoxHOo npenmnonoxuTh, 9To -kina- U -mana- — HE OTAeJbHBIE MOPGEMEI,
a xombuuanuu mMopdem: -ki-+ -na- u -ma-+ -na-. Tak Kak 0ZHOCIOXKHEIE
MOpdEeMBbI BCTPEYAIOTCs B CJIOBAaX, OOO3HAYAIINAX ‘HEYTO, MPUHALICKA-
mee KOMy-TO B €[UHCTBEHHOM 4YKCJIE’, 8 €IUHCTBEHHOE IEePEBEIEHHOE CJIOBO
¢ MOpdeMon -na- 0003HAYAET ‘HEYTO, IPUHA IJIEKANEE KOMY-TO BO MHO-
JKECTBEHHOM YHCJE’;, PA3yMHO MPEANONOXKUTE, YTO -Nna- 0003HAYAET MHO-
XKECTBEHHOE 4muCI0 obnagarens. B Takom ciaydae -ki- 0603HadaeT ‘mMon’,

a -mana- — ‘Bamr’, TeM caMmbiM, suukilu — ‘mMos cobaka’, a suumanalu —
‘Bama cobaka’. 3ajanue A BHIIOJHEHO. [3aMeTHM, 9YTO €CIU PEMIUTH
«C TIOTOJKA», 9TO -ki- — ‘Bamr’, -mana- — ‘MOU’, HEBO3MOXKHO BEITIOJHUTD

saganus b u B; Ttakxe dpopma onkanayan B 3amanum B moxer ciyxurh
HEOCTAMUM 3BEHOM, I10ICKA3BEIBAIONINM IPABUIBHEIN X0 DEIIeHNu . |

B. xomka — mistu, Mo komka — miskitu, TBOU JyK — onmayan,
ux ayk — onkanayan.

B. suumalu — TBOsa cobaka, miskanatu — UX KOIIKA.
3HaueHne ‘ux’ BHIPAXKAETCA C IMOMOIIBIO MOpdeM -ka- (‘ero’) u -na- (MHO-
XKECTBEHHOE YUCJIO).

3. (aBrop E.B.Mypasenko)

A. ®opMEI CIOB B IEPBOU rpynmne 00pa3yroTcs gobasicHueM GOpMO-
o6pasyomux MOPhEM: OKOHIAHUN (YUeHUK-0, YUEHUK- QMU 34-AA, 34-020,
n043-Y, noa3-éws) u GopMoobpasyomux cyhpukcos (34-ee, 34-etiut-ui,
1043-4-0). DTO OOBIYHBIN CIyYall.
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DopMBL CIOB BO BTOPOU IpyImne 06pa3yTCs HECTAHIAPTHO — OT APY
TOU OCHOBHIL: pEOEHOK — AeTH, IIOXOU — XyXKe, uaTtu — méa. Takue popMb
HA3BIBAIOTCA CYNILUICTUBHEIMUA.

B. Otser:
1) MaubI, MAJIBYUK, CTPAIIHLIN, GOIBIION;
2) genosek (moau), xopormmu (Iydine), MAJCHbKUY (MEHBIIE).

B. Ilpumepsl u3 pPyCcCKOrO s3bIKA: 4 (MeHa), mbl (nac), on (ez2o0)
6vvmv (ecmop); mpuMepbl U3 AHIMUCKOrO sA3bika: good ‘xopommi’ (bet
ter ‘ayume’), bad ‘mroxon’ (worse ‘xyxe’), I ‘a’ (me ‘mens’), be ‘GrThb
(is ‘ecTn’, was ‘6wur’), go ‘maTu, unér’ (went ‘mén’); IpUMEpHl U3 HEMEIL
Koro sswika: gut ‘xopommu’ (besser ‘ryume’); mpumepsl u3 GPaHIY3CKOI(
a3eika: bon ‘xopommn’ (meilleur ‘ayumme’), je ‘a’ (moi ‘mens’).

4. (arop II. M. Apxanses)

CpaBauBas (pOpMBI HACTOAIIErO BpeMeHU U HepdheKTa, MOXKHO 3aMe
TUTB, 4TO NepdeKT 00pa3yeTcsa OT (hOPMBI HACTOAIIEIO BDEMEHH € IIOMO
L0 HECKOALKMX onepanui. O qHa u3 3TUX Omepanui IPUMEHACTCA KO BCE)
0e3 UCKJIIOYCHUs TUIAr0JIaM: HOBTOPeHuE (PeayIuIMKaus), IPUIEM UHOT A
C HEKOTOPBLIMU WM3MEHEHUSMU IIEPBOrO CJIOra OCHOBHL. Wamenenus cuaenyio
mue: k, kh Bcerga naroor c; g (u, Bugumo, gh) — j; dh u bh — cooTmer
cTBeHHO d u b (T.e. NpU PEAYILUIMKAIIME TEPACTCA MPUABIXAHUE); KPOM
TOr0, TVIACHAS B MIEPBOM CJOre nepdekTa — BCEraa , He3aBUCUMO OT [JOJ
TOTHI WX KPATKOCTU TVIACHOU B OCHOBE HACTOSAIIErO BpemeHu. Hempuabr
XaTeJbHbIE COTVIACHBIE ¢, d, P, U, § (4, OYEBUAHO, {) IPU yABOCHUM HE MEHS]
IOTCSI.

ITomumo >TOrO, BCE IMIaroabl MOXHO Pa3[eJuTh HA CACAYIONIUE IPYIIE
1o cnocoly oOpa3oBaHusa nepgexTa:

(1) ramaroswl, ¢opMa HACTOSIIENO BPEMEHU KOTOPHIX OKAHYIUBA,
eTCA Ha -ate, B nepdekTe NPUCOCIUHAIT OKOHYAHUE -€, 4 UX KOPEHb H(
nopeTreprneBacT HUKAKUX I/I3MeHeHI/II‘/JI;

(2) rmaroswr, GopMa HACTOAMETO BPEMEHU KOTOPHIX OKAHYUBACTCS
Ha -ati, B nepdexTe oTOpackBaioT -ti. Kpome Toro, fanHas rpymnmna qeimTes
Ha JB€ NOArPYIIBI:

(a) raronwr khadati, garjati, varsati, y KOTOPBIX HE IPOUCXOAUT HUKAKUY
M3MCHEHUU B IVIACHOU KOPHsA, U

(6) rtaroas: carati, dahati, patati, y KOTOPHIX B epdeKTe yAIUHACTCA KOP
HeBas IJIaCHaA.

Jlerko 3amMeTuTh, YTO [IArodbl rpynnbl (6), B OTIAYME OT LVIArO
JIOB Tpynnbl (&), UMEIT IMOCJAEe KOPHEBOM IVIACHOU TOJBKO OJHY COIJIAC
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Hyo (a y rmaroaa khadati, KOTOPHIA [0 HOCJAEAHEMY MPU3HAKY OTHOCUTCS
K rpynmne (6), NacHas KOPHA U TaK [10Jrasd).
Temneps JIErKo 3aNOJMHATL NPOIYCKHU:
1) cakampe (rnaron Ha -ate),
) cakhana (rmarox Ha -ati ¢ OMHOU COTVIACHOM),
7) jaghate (rnaron ua -ate),
)
)

w

9) tatarja (ruaronx Ha -ati C ABYMA COIVIACHBEIMHU),
14) babhaja (rnaron Ha -ati ¢ OZHOU COTJIACHOM).

B ucxoanom BapmanTe 3amauu, mpeiiarasieMcs Ha TypHupe, OTCyT-
CTBOBaJ MOCJAEIHUU TIArON svadate ‘TAKOMUTBHCA', TAK YTO BCE TVIATOJEI
Ha -ote, Mg KOTOPHIX B yCJIOBUM OBLIM YKA3aHBI COOTBETCTBYIOIIUE IEP-
dexTHBIE HOPMEBI, UMeaU AUOO NOATYIO TVIACHYIO B KOPHE, JuOO IOCIEe KOP-
HEBOU TJIACHOU JABE COMVIACHBIX. W3-332 OTCYTCTBUA TIAT0Ja ¢ KPATKOU KOP-
HEBOU TJIACHOU, MOCJE KOTOPOU UAET OLHA COTJIACHAS, MOXKHO OBLIO TOLY-
MaThb, YTO IVIAT'OJELI Ha -ate, MOJAOOHO IIarojaM Ha -ati, TOXe JeJIATCA Ha
aBe moarpynmsl. [Ipu TakoM moaxoae TPETU MPOMyCK MOT OBITH 3ATOJIHEH
Tak: jaghate. dTa opMa, OTCyTCTBYIOIIASA B CAHCKPUTE, HO HE MPOTUBO-
pevaIas JOruke pacCy X JCHUN, 3aCIATHIBAIACH MKOJIBHUKAM KAK IPABUAIb-
Hasa. /[[06aBICHHBIN B OTPEAAKTUPOBAHHBIN BAPUAHT 334a9M TIATON ‘JTaKO-
MuUThCs’ n36aBIsIET HAC OT MOGOYHOrO OTBETA.

KpuTepun npoBepkM M HArpaxK A€HUA

Kaxpas 3agada oneHuBanachk B 6awiax; GA/IBI, MONYyYEHHBIE YIACTHUKOM
3a BCE 3a/a4M HA KOHKYDCE MO JUHI'BUCTUKE, CyMMUDOBAINUCE.

Bajim 3a peniennsa 3a4a9 BEICTABIAMNUCH II0 CICAYIOIUM KPUTECPUAM.

3agaga Ne 1. 3a Kax Ay OpaBWILHO HAa3BAaHHYIO mapy — 1 Oajur, 3a
00BACHEHNE K Kaxaou mape — emé 1 6amr. MakcuMaabHOE KOJUYIECTBO
6amnoB — 6. 3a KaX Y0 HEIPABUILHO HA3BAHHYIO Hapy 1 6a/l CHUMAETCA.
Ecan nonyumnack orpunaTenbHas oneHka — craButcsa ) 6am1IoB.

3agaga Ne 2. 3a npaBUIbLHOE OJTHOE BHIIOJHEHNE KAXK JOT0 33, IaHUA —
mo 2 Gaura. 3a MOACHEHUSA K OTBETy — 2 0ajuia. 3a HEMOJHOCTHIO BEIMOJ-
HEHHBIE 33JaHUS U HEIOJHOe HosgcHeHusi — o 1 Gamwry. MakcumaibHOe
KOJIW4eCTBO 6aILIoB — 8.

3agaga Ne 3. 3a npaBusibHOE BBINOMHEHWE KAaXAOTO 3aTaHUA —
mo 3 Gamwra. MakcumanbHOe KomdecTBO 6amwtoB — 9. 3amanme B: 3a 1-2
mpuMepa — 1 6amr, 3a 3-4 npumepa — 2 6amia, 3a 5 U 60aee IPUMEPOB —
3 basura, TpUYIEM 33 M000€ KOIXIECTBO IPUMEPOB HA PYCCKUU SA3BIK — HE
6ouaee 1 Gamia.
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3agada Ne 4, MakcuMaabHOE KOIUIECTBO 0ALIOB — 12, w3 HuUX 4 — 3
3aMEUEHHOE PA3JIMYMe OCHOB Ha OJUH U B COrJacHHX (rpymnsl (a) u (6))

MaxkcumanbHOe CyMMapHOe KOJIM4ecTBO 0alLI0B 3a BCE 3a4a4u — 35.
I'paMOTHl «3a yCHeIHOE BHICTYIIEHHE HA KOHKypCE IIO JMHI'BUCTHUKE

7 GaIEl MHOUOO0DbS HNPUCYXKIAINCH B COOTBETCTBUM C CYMMOH OAJLIO]
IO 33/a4aM, ¢ Y4€TOM KJIACCOB, B KOTOPHIX Y4aTCA YIACTHUKN TYPHUPA:

Kuaacc | 6amn muoro6opss (€) | rpamora (v)
<6 11 20
7 12 21
8 13 22
9 14 23
10 15 24
11 16 25

dakyabTaTusB 1o Juaresuctuke B PI'TY

B PITY npu UHCTUTYTE JUHIBUCTHUKH €XKEHEIEABHO II0 Y€TBEPraM IIpo
BOAUTCA (paKyJbTATUB II0 JUHT'BUCTUKE JJIS IMKOJIbHUKOB 8,9,10 ¥
11 xaaccos.

Ha samaTuax ¢paxyIbTaTUBA €r0 YIACTHUKU 3HAKOMATCA ¢ OCHOBHBIMI
MOHATUAMA ¥ HEKOTOPBLIMU HANPABICHUAMHA COBPEMEHHOIO A3LIKO3HAHUSA
OHI/I yBHaIOT O MHOrux I/IHTepeCHBIX SBJICHUAX CaMBIX paBHbIX SA3BIKOB
a Takxke 00 yIMBUTENBHBIX (PAKTAX POJHOIO A3BIKA, O KOTOPBIX HE IIpW
XOoUJIOCh SaAyMHBaTBCﬂ paHbIIIE, HOJIy‘IaIOT opencTraBICHUEC 06 OCHOBHBEI
CUCTEMaX IMMCBbMEHHOCTH, y‘-Ia,TCﬂ OonpeaeasaTb A3BIKK II0 IIMCBMEHHOCTHU
M3Y9al0T UCTOPUIO PyCCKOrO aipaBuTa, Y3HAIOT, YTO TAKOE CPABHUTEILHO
MCTOpH“IeCKOB I/I3y‘leHI/Ie SA3BIKOB U KAaK MOXHO KJIaCCMCI)HI_II/IpOBaTI) SI3BIKU
3HAKOMATCA € PA3JUYHBIMEA CIOCO6aMU OGO3HAYCHUSA YUCET U KAJICH JAPHBD
AT B A3bIKax Mupa. CoenuanucTs 10 Pa3InydHbIM 00IaCTAM SA3BIKO3IHAHMUS
PACCKA3BIBAIOT O CBOEU HAYYIHOU paboTe.

OcHOBHOU €IOCOG IMOJMYYEHUs] 3HAHUU — PEIICHUE CaMOJOCTATOYHBL
JUHTBUCTUYCCKUX 334a4. [ns 5Toro He TpedyeTcs npeiBapUTeabHOU O
TOTOBKHU, HO HYXKHO YMETb JOTUYECKU MEICAUTH U OOIa0ATH S3LIKOBOL
uaTyunueu. Pemas Takue 3a1a4u, MKOJBHUKYA B YIPOIIEHHOU (pOpME 3Ha,
KOMATCA ¢ METOLaMU PAaOOTH! YIEHBIX-IUHIBICTOB.

[IpurnammarTcsa BCe XKenarormue.
Tenedonnr mis cupasok 250-65—60, 250-64—-46.
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Koukypc o auteparype

3agauns

1. @uaonoe B. Huxoacenxo uanucas WYmoyuHble CMuruy No MoOMueam
U3BECTMHBIT AUMEP AMYPHLIT npouseedenuﬂ U HA3604A UL ¢TOKKY».

TonBKO TUIyNBIA 9€I0BEeK
MoxeT croyTaTh CTOMMYHOIO (PPAHTA
C uMIepaTopcKUM YUHOBHUKOM.

Kenmmua B BEIIIUTOM KUMOHO
Oreepraer 6paBoro camypas,
KoToporo moburta xorga-To.

TpygHO HEBBLICOKOMY PIOKIOCILY
Bramutes gaxe ManeHbKOE KOJIEYKO
ITo cxmonam Py nzu!

Boru nokaparor
Toro, kT0 He ceeT puc,
A pexer asarymexk.

Hesepuas xena
Bpocunace noj rpoxodymyo KOJIECHUILy.
Boru mcrar.

He pangyncs, OTBaXHBIU MOCIYIIHUK,
B OJVHOYKY 33 1yIIUBIIAY TUCPa/
CMepTh MOACTEPEraeT Ha BCEX IIYTSIX.

YouBmuu cTapyio KEHIUHY
[lomxen MHOTO pa3 mepepoaUTHC,
Ipexae gem B3ougér va ropy Pynsu.

3pst TOPAUTCS CIIECUBHIU CAMYpal,
Cugammnu Ha TOPOACKOu cTene!
HeusbexHubl — cnepBa COH, TOTOM 14 ICHUE.

Croacemur Kaxuz npouseedenuts 8ot yanaau? (Yrxaxcume na36anus U a8mo-
pos.) Umo maxoe «roxxyr? Ilouemy npusedénwmnbie TOKKY HENPAGUIL-
woe? Couunume c80€ TOKKY Ha KaKOU-HuOYJb uU38eCmubil aumepamyprbii
cromxcem.
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2. Odna u3 6aarad memeyko2o moama 18-20 eexka B0wWIG 8 UCTOPUK
PYCCKOT AUMEPAMYPLL, NOMOMY YMO K Hel He Pa3 00pauaiuch PYccru:
nosmut. B 1808 200y sviwao nepeaodrcenue amot baatadol, cpasy xe cmas
wee 0UeHb NONYAAPHLIM. Apyeot pycckut nosm 6cmynua 8 cnop U COPesHo
sanue ¢ nepsvim, 6 1816 200y 6LINYcMue c60€ 60AbHOE NEPEAOHCEHUE IMNOT

ace 6aanadol.

Bom xax nepeeede’no PaA3HbIMU a8TNOPAMU 0010 U MO dHce MECTNO Hemey
K020 CMUTOMBOPEHUA — ONUCAHUE HEYUCTNOU CUAbl, KOMOPAA NOCAYULH(

2A06HOMY 2EPOTO.

Cubiiry mopox TUXUX TEHEU:
B uac nosyHOYHBIX BUACHUMN,
B geive obraxa, Tommowu,
[Ipax ocTass rpo6oBOM
C no3 UM MeCANA BOCXOA0M,
JIErkmM CBETJIBIM XOPOBOJOM
B nemns BO3AymHY0O CIAIUCh,
Bor 3a HuMEu nomecucs;
BoT mowoT BO3AyIIHE JIUKH;
ByaTo B UCTHAX MOBUIUKA
Brércs nérkum BeTepok;
ByaTo mremer py4eék.

1808 r.

Kasuu croam; kpyromMm Mepuasbe;
YyTh-4yTh BUAHO TIPHU JYHE
A nckou cBOIOYM CKaKaHbE,
CMex u MISACKYU B BEIIAHE.
«KTo Tam? Csosoun! Bee 3a MHOIO,
Bceaen 6erute Bce TOMION0;
Brimo 6 Tam xoMmy miscaTh,
Kax ¢ xeHOU s ATy CaThby.
CBOJIOYB C MECHEU 33YHLIBHOM
ITonecnace 3a cemokoM:
CJ0BHO BUXOPH ObI HOPBLIBHBIN
3armymen B 60py CHIPOM.

1816 r.

Cpasnume amu @pazmenmor. Obpamume numarue na obujee 6neuq
MmAaerue, 0COOEHHOCTNU UNMONHAYUL, AEKCUKY, 36YUARUA.

Ecau modxceme, yxaxcume asmopos U HA36AHUA OPULUHAAL U PYCCKU:
NEePEeAOHCEHUT.

Boxpye cmuzromeopenus 1816 2. paseopeaact 0xHceCmouénnas nodae
muxa. Kax evi dymaeme, xax ommuecaucy k¥ wemy xapamsunucmor? Ilow
pasuaoce au ono A. C. I'puboedosy?

3. BoT OTpHIBKU OHOTO U3 CTUXOTBOPEHUN U3BECTHOT'O COBPEMEHHOT(
nosra Tumypa Kubuposa.

3abupan, rpaxJaHVH, U BIALECH,

aupy ckopbu rpaxmgaHckou 6epu, He poben,
MHE TE€nepb HE IO YUHY OHa!

A Tebe moARITpATL HE CyMEIO HA HeWu,
MMOTOMY 9YTO HE BOJK s [0 KPOBU CBOEH,

¥ He MEC A IO KPOBU CBOEH.
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U Tenepn, HAKOHEI, 1 MOT'Y BBIOMPATH:

MOxHO «M3 [IUHAEMOHTYY ¢ YILIOKOH IIENTATh,
MOXkHO [lenuu 3ByYHBIE TUMHBI CJIAraTh,

nepen Ckunuen Boxben miscaTs!

C [[uHIMHHATOM B TPANWYHBLIC KYKJBI UT'PATH,
[BET JIOOUMEIX BOJOC U HEOEC OMUCATH,

3Ty KIEUKYIO 3€IC€Hb K Ty0aM MPUKUMATD,

o VxophI JIerko moabe3xaTh!

Tak 4uto ayaxu, ToBapuiu! Kak 6b1 He Tak!
B Bamwm cTom1a MEHs He 3arOHUIIL HUKAK!
A we Bam, a ymén. S we mouman, me Bop!
o cBugambs, 10 BCTpeun, nypax!
1988 r.

Ilpedcmasvme cebe, umo 6éam HEOOLOOUMO CPOUHO U 6 OMCYMCMBUE
HYHCHBIL KHUZ NOJ20MOBUMb u3danue Imur ompuiekos. Hanvwume x num
NPUMEUAHUA U KOMMENMAPUU, M. €. NONPOOYtMe cHOPMYAUPO8AMb 0CHOB-
Y10 uderw u do2adamobca, KoK OHG CBA3AHA C BPEMEREM HANUCAHUA, ONPEde-
AUMb, KAKUE YUMAMbL U3 NPoussedenutd pyccrot aumepamypsl (yxaxcume,
ecau MONCEMme, KA36aKUA U AB8MOPos8) 3decy scmpeuaromesa. Ilodymatime,
YMO eWE HYHCHO NOACHUMD.

OTBeTHI N KOMMEHTAPHUH K 3aJaHUAM KOHKYPCA II0 JUTE-
paTrype

1. Bor cnucok (B nOpsgke yIOMUHAHUA B 33JaHUN HA CTD. 83) mpousseae-
HUU, CIOXETHI KOTOPEIX MOXKHO Y3HATH B IIYyTOYHHIX CTUXAX.
1. H.B.Torous, «PeBuzop».
. A. C.IIymkun, «EBreaun Ouerun.
. [Ix. Toakun, «BiaacTemun KoJaery.
. 1. C. Typrenes, «Otunt u getum.
. JI.H. Toncron, «Auna Kapenuna.
. M. 1O. JlepmonToB, «Musipum».
. @.M. octoerckuu, «[IpecTymieHue u HaKa3aHUE).

8. Crapunnas aHruimuckas gerckas necenka mnpo Hlaaras-Borras
(nmm JI. Koppomt, «Anuca B 3a3epKainey).

Heobxoaumo caenaTs HECKOIBKO OTOBOPOK. MBI HE CUuUTaIM OMUO0Y-
HEIMU OTBETHI, B KOTOPKIX BMeCTO pomaHna JlocToesckoro nasssamu «[luko-
By Aamy», xoTsa B moBectu A. C.Ilymkuna HeT pedn O «Iepepoxk aeHUuU»
yOMMIEL CTapou XKeHIMHEl — B ¢unante ['epmann «cugut B OOyXOBCKOU
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N O U W N

6osnpHuIE B 17-M HyMepe ... ¥ 60pMOYeT HEOOBIKHOBEHHO CKOPO: ,, Tpouka
ceMépka, Ty3! . .“» MOXHO COMVIACUTBCA U TEMU, KTO CIEI B O JUHOYKY YOUB
muM TUrpay repos moamul llora Pycrapenu «BuTsasb B TUCPOBOU MIKYype»
ITpasga, Tapuan He OBLI MOCIYIITHUKOM U B KOHIIE He TOru0, a CIlac CBOIO BO3
JMIOOJICHHYIO U YKCHUICA HA HEU, HO BeAb U Tepou nosmbl JIepMOHTORa yous
He TUrpa, a 6apca, Tak YTO HEKOTOpPOE MOCAAOICHUE 31eCh ONPABAAHHO
B gpyrux ciyuasx npeHeOpexeHuE K [NETAIAM JEJaJ0 OTBET OYUEBHIH
menpasuibabiM: Karepuna us «(I'possn A.H. OcTpoBCcKoOro, 1eMCTBUTEALHO
«HEBEpHAsA XEHAa», HO OHA Opocunack B Boary, a He moa moes[; MOXHO CKa
3aTb, 9T0 B Xu3uu Unbu Uiasuaa O6a0MOBa, repost pomana Y. A. Tonua
pOBa, OBLIN «CIIEPBA, COH, IOTOM I1aIEHUE», HO HEBO3MOXHO BOOOPA3UTE €I
«CUAIUM HA TOPOACKOU CTEHE).

CroXeThl U3BECTHBLIX HNPOU3BEJICHUU [EPECKABAHBI «HA AMOHCKUU JIA I
HO DTOr0, KOHEYHO, HEJOCTATOYHO, YTOOBI BCEPHE3 OTHECTU CTUXOTBODEHU:
K XOKKY — XaHPY ATOHCKOU MO33UM. XOKKY, WIU XaUuKYy, — DTO HEepudpMO
BauHoe Tpéxcrumme (5-7-5 caoros). «XOKKy» MO-ANOHCKH —— (HAYAILHEIL
cTUX®»: 3Ta popMa 06pa30oBaHA OTCEIUCHUEM MOCIEIHUX CTPOK OT TAHKU —
snouckoro maTuctuimsa. CHadanta 5T0 OblIa IPEUMYINECTBEHHO 1Ty TOYHAS
[apOoJUUHAA T033Us («XaUKy» MO-AMOHCKA — (KOMUYECKUE CTUXH)), IIOTON
COJepKaHue €€ CTAN0 CePhE3HBIM.

«B KJIACCHYECKOM XaUKY (PUKCUPOBAHHOE KOAUYECTBO CIOTOB — 575
VMeHHO TIOTOMY TPUBEAEHHBIC XAUKY ABIAIOTCA HEMPABUILHBIMUA. KpOoM
TOr0, HAPYIIAIOTCA U APYTHUE 3aKOHBL. B YaCTHOCTH, XaWKy BCErAa Men
3aXKHBI, B HUX JOJ/LKHO OBITH OOpAICHUE K IPUPOJE U HAMEK Ha BPEMA [0
(E. Jlaktuonos-Mangeasmram, 9 ki., mx. 57, Mocksa). «Xokky npeacra;
BJsET COOOM TPEXCTUIINE, UMEIOIEee He CTOABKO OyKBAJIBHOE, CKOIBKO CUM
BOJIMYECKOE 3HAYEHUE. Y KAXKIOrO CJIOBA €CTh MHOXKECTBO aCCOLUALNN . . .
[losToMy npenenbHO JAKOHUYHEIN IIE€PECKa3 CYTU NPOU3BEICHUS, NAXK
€ 3aMEHOU PYCCKUX BEIPAXKEHUN HA aHAJIOTUIHEIE AMOHCKUE, HE MOXKET HA3hI
BaTbca XOKKY» (Pémop Aypues, 11 xi., AkanemMudeckas TUMHA3UA DY
Cankr-IleTep6yprckoM rocy1apCTBEHHOM YHUBEPCUTETE).

3aMeTuM, 9TO B PyCCKUX IIEPEBOAAX XOKKY, JAXKE CAMBIX JIyUIIAX, OUCH}
peako cobmonaercs TpedyeMoe KOJAUYeCTBO CJIOroB B ¢cTpoke. Ho HEKOTO
PBIE€ YYaCTHUKYU TYDPHUPA B CBOMX XOKKY IPEOAOJeM (WM HOYTU NPEOIO
JIeU) 3Ty TPYAHOCTD.

Céryun y mops
BocbMon 1o B TUIEHY IEBHI.

YEpHBIX BOJ MYKA.
(Tomep, «Oguccesy — Eprennut Jlaktunonos-Mangensmram).
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Hemou camypan

I'pycrHo ruisaut Ha BOAY.

[Tpuxas ucnoaHeH.

(1. C. Typrenes, Mymy» — Pénop dopodees, HT'T, Mocksa).
ZKaaHOCTD U IIIynocTh

Younu nymu HEBEXK .

Crpana norutaert.

(H.B.Toroas, «<Méprsee gymuy — Upuna Purunnosa, 10 k., mx. 1189,
Mocxksa).

Caj u3 ajBIX po3

Jluie ManeHbKOMY IPUHILY

OTtkpoet 11000Bb.

(A. me Cent-Ox3sronepn, «<Manenokuu npuntpy — Aunna Tumodeena, 11 ki,
¢usuko-maremaruaeckun sunen Ne 30, Cankr-IleTepGypr).

2. Opurunan — Gaanana Tordpuna Asrycra Bioprepa «/lenopar (1773);
pycckue mepenoxkenus — «Jloavuaay B. A. XKyxosckoro (1808) u «Qubra»
I1. A.Karenuna (1816).

HasBarh aBTOPOB NPABUWIBHO MOYTU HUKOMY U3 YYACTHUKOB KOHKYPCA
He yaanock. HekoToprie y3namu ctunb 2KyKOBCKOrO; U3 HEMELKUX MTO3TOB
yame Bcero B paborax ¢gurypuposanu ['ére u Muwnep. [Tpuseném camuiu
Kypbésuem oTBeT: «/lymaro, 370 Baupos, X0Tss OH MOr OBITH AHTVINYAHU-
HOM».

A BOT cpaBHUTH OTpHIBKEU (60/€€ MU MEHEE NOAPOGHO) OKa3aI0Ch IO
cunam MEOrUM. Hesrb3s He IOYyBCTBOBATE JETKY 0 3aBOPAKUBAOIILY IO MEJIO-
[WIO IEPBOTO OTPHIBKA; €0 3BYKU —— CHAYAIA MOPOX (OH OYKBAILHO CJIbI-
el 61aroaaps aLIMTEPAlU B IEPBOU CTPOKE), IOTOM — HEHUE, MOA00HOE
OYHOBEHUIO BETEPKA WM ILIECKY PydYerKa (OMATH 3BYKOIUCH — IIOBTODS-
IOIIMECS CJAOTH BO, BU, JU, Je). SPUTEIbHBEIE 00pa3bl 3TOr0 OTPHIBKA Gec-
IUIOTHBI WIK OPO3PAYHbl (OOpATUM BHUMAHUE HA CYUIECTBUTEILHEIE MEKU,
sudenud, 064a%0, Oblm, 6EMEPOK, PYUEEK N IPUIATATEAbHLIE MuLul, Aé2Kutl,
6030ywnoit). «TOTBKO CIOBO ,rPOGOBON® BHIGMBAETCA W IOKA3BIBACT, 9TO
ONHUCHIBAETCS HEYUCTAs CAIA. Be3 DTOro yKasaHus MOXHO PEIIUTb, ITO
peds uAéT O NPENECTHBIX APUALAX, TAHIYIOMUX B CBETJABIX Jecax» (Bepa
Benoycosa, 10 xi., 57 mk., r. Mocksa). «TauHCTBEHHOCTH BO3HUKAET
61aronaps IJIABHOW, ITECEHHOU WHTOHAIMU: BECh OTPBIBOK IIPEJICTABIACT
co60U OHO IPENJIOKEHNE, KOHCTPYKIUS KOTOPOr'O CO3JAET BIEYATICHUE
[IOCTEIIEHHO HAKATHLIBAIOIIEUCS BOJHEL ... TakiKe MapMOHMIO U ILIABHOCTH
co3gaoT aHadopsl ... Bo BTOpOM (GparMeHTe MHTOHAIUUA OTPLIBUCTHIEC,
(HECYIIUECsS», 9YTO yCUIMBAETCA emé u mnpaMou peunior (Bepa Kactpens,
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10 xa., rumuasus 1514, Mocksa). «dddexT rpy6ocT, PE3KOCTH, OTPHL
BUCTOCTHY ... BTOpPOU ¢parMeHT Gojiee AMHAMUYEH Oaarofaps HA3BIBHBIM
npegiaoxenuaM: , Kazuu crouan; kpyrom meprasse ... (Exena Kaganosa
10 xu1., aunenn «Bropas mkoaay, r. Mockea). Muorue saMeTuiu, 9To BO BTO
POM OTPHIBKE TVIABHYIO POJb UTPAIOT HE DIUTETHI, a TVIACOJBL U OTIJIATOIb
HBIE CYIIECTBUTEAbHEIE, 0003HAYAIONINE KOHKPETHEIE JEUCTBUS («CKAKAHBE
CMEX U ILIACKWY, «OECUTE), (LIACATHY, «C XKEHOU . .. JIACY CIATH)); HA ITON
(bOHE 0YEHDb BBIPA3UTEJICH (DOJIBKIOPHEIY JIUTET «CHIPOMy («B 6OPY CHIPOMY )
«Bo BTOpOM (pparmenTe Gainrana MEPEBENEHA HA PYCCKUU Ja[, HEUIMCTAS
cuna m306paxkeHa Tak, KAk €€ MPEeICTAB/IAIN PYCCKUE JIOAU B CPEIHEBE
KOBBE ... B CBf3U C DTUM OALTa 13 EepeBeeHa IPyObIM PYCCKUM S3BIKOM
(Pénop dypues, 11 ki1.). «<Bo BTOPOM MBI BUAUM YTO-TO BPOJe GE3yMHOT
BEIBbMUHCKOr'O MA6AIIA . .. HEIUCTASA CUIA IPOMKO BOET . .. OH HAIIOMUHAET
POMAaH yaCOB — PE3KUU, CTPAIIHEIA ¥ MPAYHBIN. [ JIABHEIN repor — KTO
TO nemoHuWdYeckuu, Bpoiae lpaxynawi, u mpunocsamuu 340. Eciu y nepBor
OTPEIBKA LIEJIb — 3a9aPOBaTh, TO y BTOPOro — Hamyratby (Exarepun:
Bapummena, 11 ki., Akanemudeckasn rumuasus npu Caukt-IleTepOyprckon
rOCyJapCTBEHHOM YHUBEPCUTETE).

H.W.Tueauy!®, cTOPOHHUK KAPAM3UHUCTOB, B CBOCH CTATHE CUEA MHO
rue cTpoku «OQubrmy «0CKOPOJIAIONIUME CIYX, BKYC U PACCYIOK» U IEPEa 1pe
coBan Karenuny ero xe coGCTBEHHBIE CTAXH:

Yro BHI BoeTe HE K MeCTy?. .
Ilecun mecknagua u qUKA.

A. C.Tpuboenos mazsan ['Heguyua «HEIPUMUPUMEIM BPArOM MPOCTOTED
¥ BHICOKO OIIEHWI B KAT€HMHCKOU 0a/l1a 1€ «<KPATKOCTD, YPe3 KOTOPYIO OIU
CaHUe [EeNAETCs XKUBEEY.

He snas mogpoOHOCTEN PYCCKOU JUTEPATYPHOU JKU3HU MOYTHU [BYXBE
KOBOU JaBHOCTY, aBTOPHI JYUIIAX PAOOT T€M He MeHee, UCXOIS U3 OO
OPEeJCTABICHAN O KaPaM3MHUCTAX U A3bIke Komenuu ['puboenosa «[ope or
yMay, HAILIA TPABUILHBIA OTBET.

«HeynuBuTenbHo, 4TO BOKpPYr CcTuUXOTBOpeHus 1816 r. pasropenac
HOJIEMUKA — OHO CJUIIKOM PE3KO KOHTPACTUPOBaIO ¢ Oamtagon 2Kykos
CKOr'O. YBEpPEHa, YTO KAPAM3MHUCTAM OHO HE JOJKHO OBLIO MOHPABUTHCSH
(Enena [Jemupenxo, 10 kia., mk.Ne 1567, r. Mocksa). «/lymaro, 4To kapam
3UHUCTHI, JIOOUTEIN CEHTUMEHTAIHLHOCTH, OBLIM OCKOPOIEHEI ynoTpebie
HUEM CJIOBA ,CBOJOYL", M3 U BOOOIIE TAKOU OGEIeHOU UHTEPIPETALUEH YK

9 Huxonan Vsanosuy Tuequy (1784-1833) — mosT, nepesoumK, aBTOP MOIHOTO MEpe
BoAa «Mnmaasly (HEpPBBLIM MEPEBOJ HA PYCCKUM A3BIK ¢ COXPAHEHUEM CTUXOTBOPHOTO Pa3
Mepa OpurmHaaa, onyGiukosas B 1829 rogy).

88



nepeseaéusoro B 1808 r. cruxorsopenusy (Auna Tumodeesa) «A. C.Tpu-
00€[I0B, ¢ NPUCYIIUM €My OCTPOYMUEM U MOHUMAHUEM XWUBOLO U SAPKOT'O
00pA3HOr0 A3LIKA, BO3MOXKHO, W OIECHWI 3TO HOPOUIBEICHUE MO3UTUBHO)
(Anexcanap Maxapos, 10 k., mx. Ne4, r. [lecaoropck). «I'puboenos, Bo3-
MOXKHO, OLIEHWI OBl 3TOT OTPHIBOK IIO NOCTOMHCTBY, €0 CTUIb KAaK Da3
OTJIUYAJICA OCTPOTOM, CuIbHEIME BhipaxeHuammw (Exarepuna Bapoimesa).
«KapaMauHuCTH BTOpPOE, XECTKOE MEPEIOKEHUE NOMKHEI ObBLIN IPUHATL B
mreiku. ['puboenos ckopee HA060POT, T.K. OH BMECTE ¢ JalKuM CJIOB HE
6osuicsiy (Exarepuna Kanamuukosa, 10 ki, mk. Ne 1189, r. Mocksa).

3. Cruxu T.}0.KubupoBa, X0Ts B HUX OTPAXKEHA COBCEM HEIABHSS DIOXA,
0Ka3aIuCh TPYAHEE BCEro sl NoHuMaHus. HacTpou npuBeqéHHEIX OTPHIB-
k0B u3 «CTuXOB 0 I0OBU» HEKOTOPEHIE aBTOPHI CHOPMYIUPOBAIU JOBOJLHO
YAA4HO, XOTS U Yepecdyp 061o:

«HenoBek BUAUT mepea COOG0U OrPOMHBIE BO3MOXKHOCTY M HE XOYET OOJIBIIE
OCTABATHCS B y30CTU MPEXHUX B3rasa0B. CTUXOTBOpEHUE CBA3AHO C mEpe-
CTPOUKOU, BpeMeHeM CBOOOAn u Hajgexa (Amapen Maxcumos, 11 ki,
rumuaszusa Ne 1514, r. Mocksa); «CTUXOTBOPEHUE HAUCAHO B [IEPUOL IIEpe-
crpouku. Kubupos moapasyMeBaeT, YTO TEIepb HE €ro 3ajada MUcaTb
o npobiemax obmectsa. Teneps y nosra gpyras pons. OH MoxkeT BEIOPATH
CaMOCTOATEIBHO, O YeM U Kak emy nucath» (Bepa Bemoycosa);

M gen cBOGOABI MBICAU U CIOBA, CBOOOIHON U MOJHOICHHOUW XKU3HU BUJHEI
B HEM. ABTOp muImeT O pagoCcTu CBOGOLHOTO CYIIECTBOBAHUA ... W BUIU-
Moe OOpaIlleHne K aHTUYHOU KYJbTYPE B €ro MPOU3BEACHUYU BHITJIAIUT KAK
CO3/IaHKE HEKOETr0 yTOnuuHOro Mupay (Anexcanap Makapos).

Ho nouytu mukTo He mousam, 4To «CTuxu 0 JH00BU» — DTO HE JUKO-
BaHUE T0DTA, OCBOOOAMBIIETOCA OT IEH3YPHl B PE3YJIbTATE MEPECTPOUKH,
He PaJoCTh DMUIPAHTA, TENephb 33 IPAHULIEH YKe He OOAIIErocs npecieso-
BaHWUU 33 CBOU CMEJEBIE CTUXU (TaK MOAYMAIM T€, KTO CAUIIKOM GYKBAILHO
BOCTIpUHAT caoBa: «f He Bam, a ymén). B anoxy mepecTponku, korga mis
DTOr0 y3Ke HE HyKHbI HM TAJAHT, HA TPAXK AAHCKAA CMEJIOCTh, [IODTHI OXOTHO
3arOBOPWIIN O IMIOJIUTUKE, 0OCY X 1as1 1 0OIM4Ias HEJABHEE MPOIILIOe, U UMEHHO
OT HUX OTKpemuBaeTcs Kubupos, MMEHHO HAJ HUMU, & HE HAJ BIACTAMU
WM KOMMYHUCTUYECKUMU 3ANPETAMU, KAK MHOIME PEINWIN, HACMEXAETCH:
«OCHOBHAsL UesA MPOU3BEICHUS — HEUCKPEHHOCTb TPAXKJAHCKOU JUPUKU
kOHIA 80-X rr.» (y9aCTHUK KOHKYPCA, UM KOTOPOT'O MBI, K COXKAJICHUIO,
HE CMOTJIM YCTAHOBUTH); «JIMPUYECKUN TepOd CTUXOTBOPEHUA OTKA3BLIBA-
€TCsA OT POJU MOITA KAK MPOCBETUTENs OOIMIECTBA, IPAXKIAHUHA MPEXKIE
BCErO ... MPOIIAETCS C IPAXKJAHCKOU MUCCHEU HODTA U YyXOAUT B cebs,
B mosauo aaa aymm» (Bepa Kactpeis).
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Cuuicn mpowssenenus 1. KubupoBa (kak u OIpOU3BEIEHUN HEKOTO
PBEIX IPYTUX MOUCATEJNEH U [OITOB — HAIIUX COBPEMEHHUKOB) MOXKHO IIO
HACTOAIIEMY HOHATDH, TOJABKO €CIUA Y3HAHBI U OCMBICJICHB MHOTOYUCICHHDI
OUTATHI 1 OTCBHLIKHA.

[lepBBINl OTPHIBOK OTCHLIAET HAC K XPECTOMATUUHOMY CTUXOTBOPEHUK
H. A. Hekpacosa «Ilo>T u rpaxjaHus» u — IMHUPE — KO BCEU €r0 T'pa
XK JAHCKOU 1093um (JOCTATOYHO BCIOMHUTH «CKOPOb BOIMIOILYIO» U3 €I
«PasMbInuienunt y mapagHoro noabes3ay 1 CIoBa u3 «Jiaerumy: « Tosme Hano
MMHATB, 9TO GeAcTByeT Hapox, /B To BpeMsa Kak OHA JMKyeT U MOET

/K Hapoay BO36yX[aTbh BHAMAHbE CWIBHBIX Mupa — /HYemy gocTOuHE
CIyXKUTH MOTJIa Onl upa’y).
«[loToMy 4TO HE BOJK 51 IO KPOBU CBOEH . . .» — CTPOKA U3 CTUXOTBOPE

uusa 0. Mangenpmrama «3a rpeMydyio J06JeCTh MPALYIIAX BEKOB . . .»

Bropou OTPLIBOK HOYTH [EIUKOM COCTOUT U3 IIATAT.

M3 Mungemontny — cruxorsopenue A. C.Ilymkuna 1836 r. Ono Haun
HAETCS BAXKHBIMU [JIs1 IOHUMAHUS OTPHIBKA ciaoBamu: «He noporo meHx
s rpomkue mpasa, /OT Koux He OofHa KPyXWUTCsA rojiosa. /I He pomrm
0 ToM, 4TO oTKazanmu 6oru/ MHe B CIaJKOM y4aCTH OCIHOPUBATDL HAJOLY
/Wnu MemaTs napsaM Apyr ¢ APYrOM BOEBATD . . .»

«Tema MyMKUHCKOTO CTUXOTBOPEHUS TIEPEKINKACTCA C TEMOU CTUXOTBO
penusi Tumypa Kubupona; ux o6nbeguaseT ob1ias uaes HOBOIO HIOHUMAHUS
cB0O6OABI. [MIaBHYI0 MBEICIL COBPEMEHHOI'O MODTA JIy4Ille BCEI'O BHIPAKAIO
CTPOKM KJIACCHUKA, CTABIINE CBOCOGPA3HEIM MAHU(PECTOM JUIHOU CBOOO AL
Bo-nepsrix, (aukomy /OTuéra He gaBath, cebe sumb camomy /CoyxuT
U yTOXJATh); BO-BTOPHIX, s BIACTH, 15 Juspen /He ruyTs HU coBecTn
HY [IOMEICJIOB, HY TI€H . . .» Vl HAKOHel, «[I0 IPUXOTHU CBOEU CKUTATHCS 3/4€C]
u TtaM, //ussics 60XecTBeHHBIM IPUPOALL KpacoraM, /W npen cospanbamy
HCKYCCTB U BAOXHOBeHbs /Tpemema pagocTHO B BOCTOPraX yMWJIEHbS —
/Bor cuactre! Bor mpasa» (Bepa Kactpens).

Jenust — repouHs 2JIeruy pUMCKOro nopra Tubymria, KOTOPOro mepeBo
mun nodt K. H. Baromkos. [lemus ynomsuyTa B ctuxorBopenuu O.9. Man
neabimrama «Tristiar, croxer KoToporo B3AT ua Tuby/ia: pasiyka ¢ MUIOL
[enuen, eé raganue O HOBOM BCTPEYE, MEICIL O CMEDPTH BAAIA OT HE
¥ MEYTa O HEOXUJAHHOM BO3BDAIIEHNY, KOT'[a OHA, HEOOyTast, n3-3a IPSJIKY
OpocuTCa Tepoo HaBCTPEUY.

Ckunuss Boxbsi — mepeHocHOe, B BUE IIATPA, CBATWIUIIE, KOTOPO
Moucen Besen CAeraTh BO BpEeMs CTPAHCTBOBAHUA YEpPEe3 MyCTHIHI. B cnenu
AJIBLHOM €€ OTACTEeHNY HAXO JUJICSA KOBYEr 3aBETa — CYHAYK CO CKPUKANIMU
B ckunum coBeprmanu KyJbTOBBIE XXEPTBOIPUHOMIEHUS JO TOrO, KaK ObBL
noctpoen xpaMm B Uepycamume. [epes cxunuen (Todnee, nepes KOBIETON
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saseta) B Uepycanume miscat uaps Jasun (Bropas KHUra HapCTB).

«IBeT J100MMBEIX BOJIOC U HeOEC OMUCATH . ..» — BO3MOXKHO, IOJEMUYe-
CKas OTCHLIKA K cTuxoTBopenuo Hekpacosa «IlooT u rpaxgaHuHy, B KOTO-
pom I'paxnanuu, obpamasce x Ilosty, rosoput: «C TBOMM TaJaHTOM
cTeiaHO crars! /Emé craianen B roguny rops /Kpacy nebec, 5oauH u MOps
/U nacku MUJION BOCIEBATHY.

«I x rybam mogHecy oTy 3eqeHb — [OTy KIEHKYIO KIATBY
JUCTOB . ..» — Havaao ctuxoTBopenus Q.. Mangeasmrama 1937 r.

HunuuaaaT — riaBHeM repoun pomana B. B. Ha6okosa «Ilpuraamenue
Ha kasuby. («[laTHagnare et 6wwio HuanmuHATY, KOrga OH Hadal pabo-
TATb B MACTEPCKON UTPYIIEK . .. 3AHUMAJCS U3TOTOBJICHAEM MATKUAX KYKOJI
LS IIKOMBHAII . . .»).

dlogbesxans mox Wxopwl ...» — IepBas CTPOKA CTUXOTBOPEHUS
A. C. IIymxuua 1829 r.

ZKropu KOHKypCa [0 JIUTEPaType He MOJAH30BAIOCH (DOPMAILHBIMU KPU-
TEPUAMHU OMPEEJICHUS NOOEIUTEIEN, PEIIEHUs O HATPAXKACHUNA IPAMOTOU
«3a yCHeInHoe BHICTYILIEHUE HA KOHKYPCE [0 JUTEPATYPE» U O IPUCYXK Je-
HuM 6ANIA MHOTOO0PhA MPUHUMAINUCH IEPCOHAIBLHO 0 KAX 0N paboTe.
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Koukypc o ucropum

AsTop saganuu u pemenuu — Cepreu [eoprueBuu CMupHOB, Begyu
nayuunin corpysauk U0 PAO. Kommentapuu k 3aganumio Ne12 (Tekc:
¢ omubkamu «Hamoseon — ron 1805») cocrasmia Amna JlaBpéHosa, yue
Huna 11 knacca MOCKOBCKOU mKOABI Nt 1554.

Bompocsr u 3agauusa

Bce sanamus anpecoBaHBI IMKOJILHUKAM BCEX KJIACCOB: KaXKILIA MOXKE"
BHIOPATh T€, KOTOPLIE €My IO BKYCY M II0 CIJIAM; JOCTATOYHO BBIMOJHUTI
X0poro (He 06A3aTEIBHO MOMHOCTBIO) 2 3aJaHUA U3 MEPBLIX NECATH UL
BEPHO yKa3aTb x0Ta Obl 10 omubox B 3aganuax 11 wmm 12 (HyxHO cocTa
BUThH CIIUCOK YKA3AHHBIX B TEKCTAX COObITUY ((PAKTOB), KOTOPEHIE HA CAMOM
[ese IPOUCXO[UIN WA He TOTAa, WIU He TaM, Wi He TaK, U OObICHUTD
KaK, I'jie ¥ ¢ KEM OHUM MPOUCXOJAWIN — I HOYEMY UX BOOOINE HE MOV
OBITB).

1. Boeam u caasen Bopoda: e2o ayea neobozpumbi;
Yuénoix 6podam mam cmada — LOMA U 60AbHBL, HO TPAHUMDY . . .

I'me v xorga OpoOUCXOAWIN COOBITWS, ONUCAHHEIE B DTOM CTHIIKE'
Ko B Hux yuacrBoBaa? Kaxue cieibl oTUX g€l 3aMETHEL JO CUX HOpP?
2. Kax Jserue Bcero ysuarh, kakas moroga 6suia B Mockse 24.06.19457

3. HazoBuTe ceMephIX BaXHEUUX TAPTHEPOB YUHCTOHA Yepumiuisa B moiu
Tuke. Kak pa3BuBaIuCh OTHOMICHUS B DTUX M4pax’!

4. Kak 3Baqu OTHOR Beaukux 3aBoesarenen: Acapxaanona, Kupa, Anex
canjapa, lanuunbana, llesapsa, Arruin, Yunruc-xana, Tumypa, Hamoneona

5. B xaxoMm poacTse cocTosmm Mexay cobou repou KyImKOBCKOM GUTBEI
Myvurpun Mouckon, Ivutpun Bobpox Boamuckun, Baagumup Cepnyxos
ckou, Aunpen [ononkun, Aranno Jlurosckun, Muxyna Beabamunos?

6. [lepeunciure Berukux Bragumupckux kussen 13 Beka. Yem onm mpo
CIABUINCH HA DTOM IOCTY?

7. Pacumgppyure cokpamenus: BIUK, TOCAAD, PC/APII, CTO, CHK
CC, PCXA, HC/IAII, OKB, POA, HATO. B xakux cTpaHax NeUCTBOBAJIL
OTU OPraHU3ALNUNT

8. XarmencyT, Tamapa Barparuonu, Enuzasera Troxop, Exarepuna ¢or
Anxaner-Ilep6er. CocTaBbTe OT3BIB OAHOM U3 3TUX LAPUIL O APYTOM.
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9. I'oBopaT, 4T0 MOHIOJILCKAA HUMIEPUSI CIHOCOGCTBOBAJA PACIBETY
IIénkosoro Ilytu — mo OcMaHCKas uMMIOEpHs NPENsATCTBOBAIA IBUKE-
HUIO €BPONEUCKUX KYIIOB II0 3TOMYy yTu. Bepuo au s10? Ecam ga, To
OTYero Takas PasHuua?

10. CpaBHuTe [JeATEILHOCTL TPEX Kopoaen no wumenu «[empux 4y
B Aurimu, Ppannun u lepmanun. KakoBs! Oblin UX TIaBHBIE OCTUXKEHUA?

11. Haugure ucropudeckue ommOKY B TEKCTE.

Pokoson genp npu IlyaTtne

Yepes 7 BexoB mocue mepBou caaBHou 6uTswl npu IlyaTse mmpokue mous
vexay Typom m HaHncu BHOBL CTaiu apeHOU XECTOKOU OUTBBI BEJUKUX
apmuu. Ho xak mamenapyaia a1yxoM XpPUCTUAHCKAU MUP 33 CeMb CToJeTHn!
IIpex e Kapn Bemukuy Bén (ppaHkoB B 00U 3a MCTUHHYIO Bepy — IIPO-
TUB THbMBI S3BIYHUKOB U MYCYJbMaH, ABUBIIUXCA U3 AQPUKYM B HAKA3aHUE
3a rpexu xpuctuasn. Torga Xpucroc [lanTokparop naposan nobeay cBoum
BouHAM. VX NpeaBOAUTENIO JOCTAIACH UMITEPCKAA KOPOHA, YITABIIAA HA3EMb
co caabou ruassl Xwibaepuka MepoBunra.

Teneps xe panékuu moromok Kapna 1 — 2Kau 1 Beccrpammbin —
73 BCEX NOCTOMHCTB MpAIypa SABWI JUIIL OJHO: XpabpOCTb, U Ty — HE
mo pasymy. Kopoas ®panuuu OTBEpr MpeaioXeHne aHTIUUCKOTO TPUHILA
dasapaa [oarosssoro o mepemupuu u coBMecTHOM KpecTosoMm moxome
HA BOCTOK — MPOTUB TYPOK, 3aXBATUBINMX A IPUAHOMNONE U YTPOKAIOIIUX
cesamenaomy [laperpany. Boxbsa kapa 3a TOPABIHIO HE 3aMEIINIA TACThb
HA TOJ0BY HEPA3YMHOI'O MOHAPXA: Jydinue puinapu OpaHuuu, CoemmBIInCh
pPaau aTaKu BBEPX MO KPYTOMY CKJIOHY XOIMa, ObLIN PACCTPEIAHEI AHTIUN-
ckuMU apOATETUINKAME U [OPE3AHBI MOLION OPETOHCKOU mexoTou!

Iocne sToro xyawie Bosiku pasbexanucs, GPOCUB CBOEI'O KOPOJSA U €ro
OTBAXHEIX ChiHOBen — pgoduua Kapaa Cwmenoro m OypryHiackoro rep-
nora Pumnma OTeaxunoro — Ha npoussoa CyasOul. Bee Tpoe okasammch
B QHIVIMUCKOM ILICHY; OIATH PPAHINU TPULETCS IIATATH OCPOMHBIN BEIKYIT
3a moruynesmyio auHacTuo! [lo6ega Auriuu nocae 30 JeT BOUHBI KaXKeTCA
OKOHYATEJIHHOU; TaK JU DTO?

Anwm [punu gsaps 3 BAPYr oumryTua cebs CAIBHEUIMM MOHAPXOM
EBponsl u noHsI, 9TO HE 3HAET TVIABHOTO: KAK HE yIyCTUTh yaady? MoxHO
uaTu Ha [Tapux u B3ATE ero 6e3 60s1. HUKTO HE OKaxkeT aHrIMIaHaM COPO-
TUBJCHUA — HO MAPUKAHE TOTPEOYIOT OT 4yKOT'0 KOPOJIA TAKOr0 106pOoro
YTIPaBJICHUS, KAKOTO OHU HE BUCIU OT CBOETO HeBe3yduero Mouapxa. Ho kak
pas B genax npasienus Auawin [Ipunn coscem ue onsrren! He 3pst on BRIGpan

ceouM aeBu3oM ciosBa «Ich Dieny — «fA Cayxy» ...
He ayume uu paspemmts Ilapmxckon KoMMmyHe camoympasieHue,
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KOTOPOr'O OHA W3JaBHA J0OMBAJACh OT CBOUX IPUPOLHEIX KODOJEH
[InanrareneroB? CrapmuHa HDApPIXKCKAX KOXEBHUKOB — JTbeH Map
ceab — mpucaal K Amomy IIpuniy roHnoB ¢ mpeproxeHueM COTPYIHUAYE
ctBa. [lycTs anrumuane BracTeyioT B [lapuxe Tak, kak B Bopno: mpusnasas
MECTHOE CaMOYIIPABJICHUE 33 PETrYJADPHBIN JEeHEXHBIN HAJIOT!

A uTo gymaror Ha cen cuét paszbexasmmecsa ¢ppaniysckue puinapu? Onr
XOTSAT XO3AUHNYATH B CBOMX 3aMKaX, KAK HU B 4éM He ObiBaso. [IlycTs HOBEIL
xopoub crapou Ppannum npusHaeT ux GeosANTbHEIE IPABA: BEAb TOIBK
pHIIApU MOT'YT ymnpaeaaTh myxudbém! Ho myxuku mocre Ilyatwse cram
yXe He Te: B3fABIIUCH 34 JYKU U TONOPHI, OHU FOTOBHI NEPEOUTH TOCIOL
BCEX [0 €VUHOTO — U AHTVIMYAHE [ HUX HUYEM HE Jydine (PPAHIY30B . ..

IMosTomy coroa ¢ IMapmxckon Kommynon s Asoro [Ipunna — eaun
CTBEHHBIU Iy Th K TBEp oU BaacTu Ha g Ppannuen. OCBATUTE COI03 MOHAPX:
7 HapoJa MoxeT mana VHHOkeHTUN 4 — ¥ OH OXOTHO CAeIaeT 3TO, Oy Ayl
oceo60x 1éH [Ipunnem u3 «ABUHBOHCKOrO IeHa» Ha Oeperax ['apoHHEI
Kyna saasa Boas Puiunma Moaganrusoro 3aToumina HaMeCTHUKOB CBATOr
IMerpa! A ¢ppanuysckyro 3HATL HYX)HO NOOEICTpEe BecTu B ouepeguon Kpe
CTOBBIA MOXOJ — HO Temepb He B CBaTyio Jemuo, a Ha Bankanwr, ri
Oymyer rasasat cynrrana Cemuma I'posuoro!

Kax xanb, 9T0 5TOT 3paBLIM IJIAH HE YIATOCH BOILIOTUTH B YKU3HD
Benwunka gymer yaecaa xkusau Anoro [Ipunna u nansr HHOKeHTHSA, & 3710
cyacTHaA BouHa Mexay Aurumen u Ppanumen 3aTsaaynacs emé Ha 70 et
eé Tak u npossaau — CronerHen. /[0 camMoro eé KOHIA TANCKUUA TPECTO.
3aCTPsUI B yCThe ['apOHHEI O ONEKOU aHIVIMYAH; He TOJLKO HAOeru TypPOK
HO JaXKe MATEX €PEeTUKOB-YEXOB He IIOMOIUIN BOCCTAHOBUTE eanHCcTBO KaTo
JUYECKOTO MUPA. A mOTOM CTaN0 MO3AHO: MO 30BY JlaHTe, mOTPACEHHOI(
6ecnioneanon pesuéu mpu Ilyarse, B EBpone nauanocs Bospox nenue.

12. Hangure ucropudeckue OmmOKYU B TEKCTE.

Hamosneou — roxg 1805

Besukonennoe mauckoe yTpo OO6€IIAJ0 HApUXKAHAM UyJECHBIM [CHb
Ho ero ompaunia ropbkas BeCTh: ppaHIly3cKun GJIOT Pa30UT aHTINIAHAMI
u ucnaunamu B 6yxre Tpadansrap! Iloru6io Goabiie noaoBUHE! KOpabie
u ThICsun MaTpocoB. Anmupan Jla Ilepys man oT myjm aHIMUCKOrO CHAM
mepa Ha maxybe cBoero Jobumoro ¢gperara «BukTyapy — TOro camoro
HA KOTOPOM OH BIEPBEIE OOOTHYJ 3€MHOU AP, IUILIBA HA BOCTOK — TI(
cregam Backo ga I'ama. I'opgoe Tpéxusernoe 3uaMs, Tpenerasiiee y Gepe
roB Manarackapa n Caxaauna, CKpbLIOCH B XOJIOJHOU TyuuHe Buckanckor
saimBa. [Ipasga, moru6 u mobeaurens Jla Ilepysa — anrmuuckuu agmupal
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I'peropu Hembcon; HO anrmuuckunt GuoT yueIed, a (PPaHIY3CKUU — YHU-
yTOXKeH!

ITO mepBoe KpymnHoe nopaxenue OpaHIun ¢ TEX 0P, KAK BIACTDH Iepe-
U 0T peBoaonuOHHOrO KoHBeHTA K mepBoMy KOHCyay PecrnyOuauku —
Hanoaeony BonanapTy. Yxe nsare 1eT apMuu CAaHKIOJIOTOB IEPXKAT B CTPAXE
Bco EBpony; HO ogHa kaTacTpoda Ha MOpe MOXeT Bce ucmopTuth! Mmme-
paTop Ppuapux 3 u nana [lun 9 BHOBE 06LABAT KpecTOBRIN TOX0 1 IPOTUB
6e360xHEIX dpaniy30s; [Iposanc u OBepHbL BHOBb BOCCTAHYT NPOTUB B~
CTU HEYECTUBKIX MapUkaH. BoraTas AHIIusA OTBAIUT HOBYIO MOPIIUIO JCHET
7 Opy:XKus IJIsi 6ECYUCICHHBIX MePMAHCKUX KHsa3ed — oT Benwr 1o Kenwurc-
6epra. Crapum absBosa Bunbsam [Tutt emé nageercs packoaors Ppannuio
HA OT/IEIbHBIEC IPOBUHIINY, KAK OBLIO BO BpeMs CroseTHen BOUHLL. B TakoM
CJydae aHTJIMUCKUU KOPOIb DABapA 6 (XOTh U HEMEI [0 HPOUCXOXK ICHHUIO)
CMOXeT 00BABUTL ceOst ciozepenoM PpaHiuu — Mogo0HO JaBHEMY TE3KE
u3 quHacTHM JlaHkacTepos!

Taxou X0 COOBITUU BIOJHE BEPOATEH; YTOOBI €0 UCKIYUTH, MEP-
BB KOHCYJI PPAHIUYU JOMKEH B 0UEPEIHON PA3 COBEPIIUTH HEBO3MOXKHOE.
Xoporo, YT0 AHIIMA HE MOXKET 3aBTPA XKe BhICaauTh BO Ppannuu csou
JEeCaHT, KaK CIy4mIoch Bo BpeMeHa Jasapja 4! He omacasce yaapa B cnuny
C MOps, KOHCYJI BoHamapT mMoxeT 0OpaTUTL CBOM CHJILI HA BOCTOK U ya-
puTh B camoe cepaue ['epMaHCKOr MMIepun paHbIle, YeM €€ CracyT aHTJIu-
yane. Hemipt m06at cioso «Baunkpury: oun ero moayydar! K nadary 3uMer
TPEXUBETHOE 3HAMsA NOJKHO peAaTb Haa Beunou m Pumom! Temepw u pyc-
CKUe BOUCKA HE BEIpy4YaT aBcTpunies: Beab CyBOPOB ymep, a JOCTOUHOTO
[IPEEMHUKY, €My HET . ..

OTOT [Ep3KUM ILIaH yAaJacad B TMOMHOM Mepe. PasrpoMuB aBcTpuuckue
Boucka mpunna Kapaa y Barpama na [lynae u COKpyImuB pyCCKyO apMUiO
Bapknas npu Aycrepaune, mapinan Bonanapt Becrynun B Beny 6e3 compo-
Tusnenus. OxHoBpeMeHHO renepat Maccena sauan Pum, apecroBan mamy
¥ JOCTaBUI €ro B BeHy n/s yyacTus B BEIMKOIECITHOM CIEKTAKJIE IO Cle-
naputo Bonamapra. Hakanyue Poxpectsa mpectapensn umnepatop Ppu-
IPUX OTPEKCSI OT MIPECTOJIA, 3ABEIIIAB €I'0 HOBOMY BJIAABIKE (DPAHKOB, CAKCOB
U aJUIEMaHOB — copokajeTHemy repow Hamoseony Bonamapry. [Tana [Tuu 9
MOCJIYITHO YBEHYAJA BE3y4ero KOPCUKAHIA ApeBHer koponou Kapaa Besu-
KOro — B ToM camMoM cobope cB. Credana, rge THICAYY JeT HA3a[J IIAIA
ITaBes 6 BeHuaAT HA TAPCTBO YAALIMBOrO OYPTYHANA . . .

HoBosiBieHHbIN MMIIEpaTOp 3amnaga TyT K€ MOMUPUICS C UMIIEPATOPOM
Bocroka: Becrperurmucsk B IpdpypTe, Hamoneon u Anekcanap 3axkioyauniu
MEp ¥ JOroBOpmiauch o paspere Typeukoro macreacTsa. bpar Aunexcan-
apa — KoHcTrauTun — OBLI HAa3HAYEH NMPEEMHUMKOM cyartana Mexmena 4
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B Koucrauunomnone; 6par Hamoneona — Jliocben — cTant kecapem Bean
xou Pymummum Ha [lynae. XurpoyMmubizn Mapiuail Maccena ObL1 HasHAYE!
xopouéM IllBenmu u XKeHMICS Ha CeCTPEe POCCHUUCKOTO mMIeparTopa. Jlyu
AU U3 POCCHUCKUX AUIIOMATOB — rpad Muxaun Cunepanckum — cra
nocnoMm Poccun B Ilapuxe u coBernukom Hamosneona B genax mpocsereHus
¥ HAYKN.

Nmenno on ybepmn HOBOro mmmeparopa mocitenoBaTs mpumepy Cou
meunoro kopoas — Jlym 15. Tor, cospaB Axanemuto Hayk B mpoTuBo
Bec Jlongouckomy Kopoaerckomy O6rmmecTBy, MUPOKO PACHAXHYJI BOPOT:
JlyBpa s MHOCTPAHHBEIX YYEHBIX: HEMIIEB U JATYAaH, IMBEJIOB U PYCCKUX
Ecan Hamoaeon noctynut Tak ke — PpaHIUA NOMYUUT MIAHC TPEB3OUTI
Anrumo B cdepe HAYK, a 3HAYUT U B IpoMBILIeHHOCTHA. COKpynmTEL 6pu
TAHIIEB Iy TéM OJIMIKDUTA HE YIAJIOCh; 3HAYUT, HYKHO OJO0JETh UX B JOIION
OKOHOMUYECKOM COPEBHOBAHMHU, a €0 He BHIMI'DATH 0€3 yYaCTHUA JIyHIIm
yuéupix myxeu Esponet! Ilycts onu enyr B Ilapux: ummepckas cromumis
00€CIeYuT UM JIydIlue yCIOBUA M1 PAbOTH HA 61aro YeroBedecTsa)

Tak Ha ocThIBaromeM memnenuine PeBosonun Bo3aropesics HOBBIY MJIaMeH!
HAy4HOI'O IOMCKA €BPOIEUIeB — 3amafHbIX u BocTouHEX. [Ipyccak layc
u TockaHer; Boabra, mBen Bepreanyc u nardanus JpcTel, aMepUKaHEI
Dyaron u uuxkeropogen Jobadesckun, ppaniyss Dypwe u [MlamMmnonrson —
BCe OHHU, COOpAaHHBEIE BMeCTe, MOPOJUIM BeMUKyo Hayky 19 Bexka. Hamo
aeon 1 somén B ncropuo xax [Ipoceeménunin MiMnepaTop; 3Ta naMsaTs
2KVBa NOHBIHE, KO MAaJO KTO INOMHHUT 0OeBBIE HOOEBI yAAJOr0 KOPCH
KaHIA.
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OTBeTnl, pelleHus U KOMMEHTApPUM K 3aJaHUAM KOH-
Kypca II0 MCTOpHuHU

1. Pacumdposars nogpaxanme «IlorraBer Ilymxuna?® cymennm odeHb

HEMHOTME IIKOJIbHUKKA. BHpOYeM, 5TOT CTUIIOK POAMICA IOYTU IOJ-
BeKa Ha3zan — B «CeKpeTHOM» ropoge Apaamac 162!, rge ¢usuxu-
ANEPIIUKA CO3aBaJU YPAHOBYIO U BOJAOPOAHYIO GOMORI O] PYKOBOACTBOM
«Bopogsry — akanemuka U. B. Kypuyarosa u nog npucMOTPOM HAYAIBHUKA
HKB/I — JI.II. Bepuu.

Takon napoOAUUHLIM CTUIIOK CKOPEE BCErO MOr CTATh (DOJBKIOPOM
Apsamaca—16 Torsko nocae 20 cwesga KIICC (1956 rox).

COBpEMEHHOE HA3BAHUE BTOTO HAYYHOTO yuUpexjgeHus — Poc-
cunckuu  pelepasbHEIN  AAepHLIM  HeHTp Bceepoccuuckun  Haydwmo-
HUccrenoBaTensckuu WucturyT OKCIEePUMEHTAIBLHOU Dusuknu
(POAI-BHUUDD).

Crenbl neATEIbHOCTY HAYYHOrO KoJuekTuBa, Apsamaca—16 — 510 He

TOJBKO AAECPHOE OPyXKUE U AJACPHAA DHEPrETUKA, W, PA3YyMEETCH, CaMm
rOpPOJl, HO U MHOIO APYTUX HAYYHHEIX U TEXHOJOIMYECKUU [JOCTUKCHUU
(4, K COXKANCHNIO, CBA3AHHLIX C 9TUM DKOJOIMYECCKUX, IOTAUTUIECKUX U ADY-
rux npobuaem). Boree moapo6HO ¢ HEKOTOPOU (IO MOHATHBIM IPUYUHAM —
He Bcen) umH(popMmanuen 06 ucropuu u gesrearsHoctu POAIN-BHUUDD
MOXHO O3HAKOMUTBLCA HA WHTEPHET-CEPBEPE DBTOrMO HAYYHOTO LEHTPA
http://www.vniief.ru/

2. O4enb MHOrme MIKOABHUKY cBsa3aau gaty 24.06.1945 ¢ OreuecTren-
wou Bounou u ¢ Iapagom Ilobeawr mocae Bounwl. Ho odeHb HemHOTrUE
[OHAIN, YTO OHU CAMU MHO20 PaA3 6udedy KUHOKAAPHEL DTOrO Mapaja —
mouyTu B Jio6oM ¢uibme o0 Bouue! 200 reapaeunes GpocaroT TPOdEnHLIE
HEMeIKue 3HAMEHA nepe MaB3oieeM JleHnHa; BUAHO, 9TO UAET HOXKAb . . .

IIpuaTHO U MOHATHO, YTO KPaTYaUIIee BEPHOE PEIICHNE DTOU 33 Ja49X a1
OJIVH M3 CAMEIX MAAJAMNUX YYACTHUKOB TYPHUPA — IecTukiaccHuk [luma
Demromko u3 1018 mKogbL.

20A. C. Mymxwun. oamasa. Hecuv nepead.
Borar u ciasen KouyGen.
Ero nyra Heo603puMsli;
Tam TaOyHBI €r0 KOHEH
ITacyTca BONBHBI, HEXPAHUMHI.

21YMeHHO TOJ DTUM HA3BAHUEM T'OPOJ ObLT PacCeKpedeH (M MOTOMY CTal W3BECTEH)
B koHTe 1980-x rozos. CoBpemennoe nHazsanue — Capos, B 1950-1960 roaer, 0 KOTOPHIX
uaéT peds, CapoB CMEHMI MHOIO ADPYyTUX HA3BAHUMU.
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3. ['naBHoe geno xwsHu Yepumuis — PYKOBOJACTBO BOOPYKEHHBIMI
cunamu BenmukoGpuranuu BO BpeMs IBYX MUPOBBIX BOUH. B mepBou BOMH
OH OBLT BOGHHO-MOPCKHAM MHHUCTPOM ¥ MMEJI JEIO0 ¢ NPEMbEP-MUHUACTPOM
Jlmona-[lxxopaxeM, ¢ AHMIMUCKAMU KOMAHAYIOMEAMU — KuTdeHepoMm I
®penuem, ¢ npesugentom CIITA Byapo Bunsconom. Iocae okonuanus >1ox
BOUHBI Uepum/Ib OBITAICA CBEPrHYTH MPABUTEILCTBO JleHuna B Poccur
¥ DAy 3TOrO COTPYAHUYAT CO MHOIMMU JIUAEPAMU PYCCKOr'O «BeIoroy ABu
KEHUS.

Ilepen Bropoun Muporou BouHOU YUepuUm/ib NPUBLIBAT K CBEPXKCHUK
lurnepa u comepHUYAT ¢ «MUPHBEIM» IpemMbepoM Anriamu — YembGepie
oM. Ilocre Havana BouHbl Yepum/uib B pOJIU DPEMBEP-MUHUCTPA COTPYA
HUYaJ ¢ IVIABHEIME JHUAepaMy aHTUQAMUCTCKOrO OI0Ka: IPE3HIEHTON
CIIA ®Ppauxiuuaom PyssensroMm u rnasowo CCCP — CraauabiM, a TakxX(
C aHIVIMUCKAM KOMAaHayoimmM MouTromepu.

OdueHb HEMHOTHE JOMOHOCOBIIBI BCIIOMHUIM O BUAHOU POIU 1epuuiiis
HE TOJBKO BO 8MOPoii, HO U B NePaotli MUPOBOU BOMHE: OH TOT 1A OBLT BOCHHO
MopckuM MuHUCTpoM Anriun! W3 Torpamuux napTHepoB Yepumiisa Gbuir
HA3BaHBI TOJIBLKO IpeMbep-MUHUCTPEL: JembepJer u Jlaoua- Ixopax. 3ac
cpeau maepos Bropoun Muposou Bounsl Ob1in HasBauel Cramud u I'utaep
MounoTor u Pu66entporn, Montromepu u dusenxayasp, Myccomunu u [Mapn
ne Tomns, @panxiaun PyssensT u I'appu Tpymen. Hauboabinee ducno pas
HBIX UMEH — 7 IITYK, C MOAPOOHEIMY XaPAKTEPUCTUKAMU BCEX [IEPCOH —
HA3BaJ BETEPAH HAIMEro TypHupa — Burtamuu Pexgbkun uz 1624 mkons.

4. Con Omey
Acapxannon Cunaxxepub
Kup Kam6ma
Anexkcanap Makenouckuu | Puaunm
Tannuban Tamuibkap Bapka
Tesaps lan FOnmu Hesapn
Arruna My=ua3yx
Yuuruc-xau Ecyren
Tumyp Xpomon Taparau
Hamoneou Kapiao Byonamapre

Jlydmue mosHaHUA 06 0MYaL BEIUKUX 3ABOEBATEJNEN MPOSBUI yICHUE
10 xnacca 57 mkonsr Boaons IBunriu: on BepHO HasBax 6 uMEH. Duannr
Maxkegonckun — oren Asekcanapa, Kam6bus — oren Kupa Ilepcuackoro
lamwisrkap Bapka — oren lamuubana. Oren Tas FOuus [esaps 6vu1 erc
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noaubiM Té3kou; Ecyren — oten Temywwxuna (Oyaymero UuHrus-xaHa).
Bosogs Takxke BepHO HazBaa orna Hamoseona — Kapmo Byonamapre,
HO croyTal omuye AcapxalgoHa ¢ ero cuikom — ArmmnypbanamanoM. Tou
omubku u3bexana oauokaaccuuna Boroau — Ceera Benoseposa: ona Beno-
mumaa Cunaxxepuba, Kak paspymurtenas Basuiona!

Bepubie umena otuos Artunm (Mymasyk) u Tumypa (Taparain) me
Ha3BaJ HUKTO; HO HEKOTODPBIC HA3BalU UMA 040U U NPEAIIECCTBEHHUKA
Arruaer: Pyruaa (410 TakXke yIuTHIBAIOCH IPU OLEHKE OTBETA).

5. leneasiorus pyccxur u aumosckux KHs3en 14 Beka 0Ka3aaach MOYTH
HEBEJOMAa 6CeM YIACTHUKAM TypHupa. B aydimem ciyyae HNIKOIBHUKY BCIO-
MmuHaau 0 pogacrse Jvurpus Jouckoro ¢ Baagumupom Xpabpeim (aBOIO-
pogaubie 6paThs) u 0 ceoticmee Bobpoka ¢ Imurpuem [JoHCKUM: TpUe3Kun
u3 Jlureel kHa3b — Deaumunny (a ve Propukosuu!) 6bu1 xenaT na cectpe
MOCKOBCKOI'O KHS3SI.

IMosnoe pemenue 3agadu TakoBO: JIMTOBCKO-pycCKuU KHA3L BOGPOK
Boariuckun — BHyK k135 [equMuna u moTOMY IBOIOPOAHEIN OpaT AHapes
Ouprepaunya Iomonxoro u Araino?? Oasrepanda JluTosckoro. dTu g80€ —
€MHOKPOBHEIE OpaTbhs, CHIHOBbsA pasHbix xEH QOubreppa [egumuuumua:
Mapuu [lomouxou n Yaesuwer Teepckou. Kpome Toro, Amurpun Bobpok
OBL1 xxeHAT Ha cecTpe JImuTpus [JOHCKOIO — TO €CThb OBLI €r0 CBOSIKOM.

Kusase Baaguvup Angpeesuu CepmyXoBCKOM — IBOIOPOAHBIM OpaT
[dvutpus Usanosuua Jouckoro (06a onu — suyku Usana KaawuTer) u 3a1e
Ousrepaa Jlutosckoro — 1o ecthb 0H cBosK Auapes [osoukoro u framio
Jlurosckoro.

Bospua Muxkyaa BeabamunoB (CBIH mOCIEIHENO MOCKOBCKOT'O THICAIL-
koro — Bacumusa Beabamunosa) npuxonwics [Ivurpuio [JOHCKOMY ABOIO-
POAHBIM GpaToM (IOCKOJIBbKY MaTh JIMutpus — Asekcanapa Beabsavmunosa),
a TakXKe CBOAKOM — MO0 UX XKEHBI ObLIHN cécTpaMu (aBe foduepu KHA3A [Mu-
Tpus Cysaansckoro).

6. HanpoTvB, mnO3HAHUSA MOCKOBCKUT INKOJLHUKOB HACYET NEPCOH
u jgaxe 20006 mpaBicHUs BuagumMupckux KHsa3en 13 Beka OpeB3ONLIn
BOOOpaxkenue opranmsaropos Typuupa! Ecim uckmounTs Tenenatuo u
sAcHOBUeHME (KOTOPHIE HE BXOJAT B mporpammy TypHUpa u mOTOMY
OLICHKE HE TOJJIEXKAT), TO HEU3OEKEH BEIBOA: B PACIOPAKCHUM 110 Kpali-
uHeu Mepe 20 MOCKOBCKUX YYACTHUKOB OBLIU KAKUE-TO CIPABOYHEIE MATe-
PHAJIBL CO CIIUCKAMU POCCUUCKUX MPABUTEICH — [NAXKE CTOJMb HOMUAHAIBHBIX

22 raino He IPUHIMAJ JXIHOTO y9aCTHA B CpaxeHny 8 cenTsaOpsa 1380 roga, Ho, HECO-
MHEHHO, OblI repoeM (YYaCTHUKOM) TOrJAIIHAX BOEHHO-NIOIUTUYECKUAX COOLITUM.
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U BUPTYaJbHBIX, KaK KHA3b Muxaun Xopobpur (Miagmmu 6par Anekcan
npa Hesckoro, mepeoin Bragerens MOCKBEL — IIOXOXE, YTO OH 3aJIOXKU
nepeu Apxanreasckuun Co60p B 94€CTh CBOEr0 HEGECHOT O TATPOHA). Yuu
THIBas TAKYIO CBEPXUH(OPMUPOBAHHOCTL COBPEMEHHEBIX IITKOJAPOB, JKIOPI
0C060 HOOMIPUIO TEX MIKOJILHUKOB, KOTOPHIE CMOTVIN AATh NOACHERUA O AUY
HHIL JOCTUKEHUAX NEPEIUCICHHEIX UMY KHA3EH.

[Ba BoiOpanubix HaMu pemeHus npuHasiexar Jume Tamuny (Ilerep
Oypr, Kanaccuueckas rumuasus, 8 kiacc) u Harame Kyaoirunon (Mocksa
1543 rumuasus, 9 GUONOruUeCKun KIacc). BMeCTe OHU COCTABIAIOT NOAHO!
pemenve 3aga49u Ne6 — 1 yAa9HO OTPAKAT CTUIb MEIILIEHAS UX ABTOPOB

[umva Tanuu: «Cuagana npasun Beesonon Boawbmoe Tesgo (mo 121°
roja). 3a HuM — ero cuiHOBbA: KoncranTun, Boesasmmu ¢ 6paTom FOpuem
KOTOpEI IOTOM morub B 6uTBe ¢ MOHro1amu Ha peke Cuts (1238). 3aTen
fApocnas (oren Anekcanapa HeBCKOro) — OH HEpPBEIM U3 PYCCKUX KHSA3EL
e3aut 32 apasikoM B Opay; 3a uuMm — ero 6par CBATOCIAB, CBEPIrHYTHIL
cBouM miaeMAHHUKOM Muxannom XpabpeiM, KOTOPHIU HOrub B 600 C IUTOB
namu. ITorom uayT Buyku BeeBosopga: cnepsa Auapen flpocraBuyd — pogo
HAYAIBHUK Cy3JalIbCKO-HUXErOPOACKON BeTBU KHs3eu. Ilorom Asexcannj
HeBckun — Hy, ou u B Appuke — Anexcauap Hesckuu, ¢ HUM BCE ACHO
3a uum — ero 6pat Apocaas Teepckon, u emé — Bacuwmuu KocrpoMekon
A yx morom — cuiHOBbs Hesckoro, [IMutpuu u AHgpen, mOCTOAHHO BPAXK
nosasiue Mex 1y coobou. C uumu konumics 13 Bek u Hadanack MOCKOBCKas
DIIOXA . . .»

Harama Kyawiruua: «Becesosaog Boabmoe 'nes 10 — ocuosaun JImMmurpos
ckun co6op Bo Bragumupe, na u apyrue co60opst o 06HOBII. KOHCTaHTHE
no6egun FOpus ¢ DOMOIIBI0 HOBrOPOAIEB, HO HOTOM [EPKOBHAA IUILIOMA
Tus ux npumupuia. KOpun — axtusHOe ocBoeHue [10BOMXKBs, OCHOBAHU
Huxuero Hosropoga. On noru6 B 6010 ¢ Bateiem u 3a 5T0 IpUYUCIEH
auky cBaThix. Ero (FOpus) 6par flpocias nepBuil OTyYniI APJILIK U3 PYE
BaTklf, HO TOTOM OBLI OTPABICH — BEPOATHO, Toxke B Opae?s.

Angpen flpocraBuy mbiTancs COPOCUTH MOHTOJIBCKOE WUIO, 3AKJHOYN]
coro3 ¢ Jlanumnom FanunkuMm; 3a 3TO OBLT CBEPrHYT CBOUM OpaToM Asex
canapoM u 6exan 3a rpanuny. [losxe oH BepHyJICs, HO GOJbIIE HE BEICOBB
Bauacs ... Auexcanap HeBckuml xecTOKO mogaBisan a000€ COIPOTUBICHU
MOHI'OJBCKOMY BiaaerdecTBy; B Opie OH IPOBOAWI e4Ba JU HE OOIBII
BpeMeHn, 4eM goMa. Ho AusekcaHgp TOXe NPUYUCIEH K JUKY CBATHIX
KaK 3aIIUTHUK MPABOCIABHON BEPHL: Beab Oaaroaapsa eMy B Capae BOZHUKIIL:
€IVCKOIHSA . . . »

23ua camom gere — B Kapakopyme
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7. PacmmdpoBka COKpamieHuM OKa3alaCh ONHUM W3 CAMBIX JECKUX
3aJaHUN [AJd MHOIUX IIKOJIBHUKOB ¥ HE I[O3BOJIWIA BHIABUTH JHUIEPOB
B DTOM peMmecie. 3aTo Kakue ObBaau ommbku! Apmumio reseparna Bua-
COBa MHOI'ME MyTAIM C POCCUUCKUM OOIIECTBOM ABUATOPOB, XO3AUCTBO
I'mmmnepa nu KanerenGpyunepa B Iepmanun — ¢ Poccunckon Cenbcko-
Xossaucreennou Axagemuen, Coser Tpyma u OGOpOHBI — €O CTaHIUEH
Texuuyeckoro obcayxusanus, CC — ¢ Coserckum Cow3som, u Taxk gajee.
Ho cambie cmemmnnie ommbku Be3Baiao caoBo HATO — Todnee, mpemosa
OykBa B 5TOM Ci0Be. QYEHL HEMHOTUE TTKOMBHUKH, [AXKE 3HASA aHTIUUCKUN
SI3BIK, yrajganau 3neck caoBo Treaty — [loroeop. T'opasmo 6oubie cTo-
POHHUKOB OKa3zanock y cioBa Trinity — Tpouna. TaxoBa MeHTaIBHOCTH
HBLIHEITHUX MKOJIAPOB!

Bepnoe permenue 3a1a4u TaKOBO:

B Poccun:

BIUK = Bceepoccunckuu enrpansuriu Ucnomaurensasin KoMmurer
(Cwezna Coseros Hapogurix JemyrarTos)

PCIOPII = Poccunckas Conuadn-/IemokpaTuyueckas Pabouas [lapTus
CTO = Coser Tpyna u O60poHbI

CHK = Coset Hapoauwix Komuccapos

NJOCAA® = ob6posoasuoe O6mectBo Copeucrsuss Apmuu, ABuanuu u
Drory.

B I'epmanun:

CC = SchutzStaffel = Oxpaunnsie OTpsast

PCXA = ReichsSicherheitsHauptAusschuss = ItaBuoe Yupasaenue
(Komurer) UmMmnepcxon BesonacuocTu

HCIAII = Die NazionalSozialistische Deutsche ArbeiterPartei =
Hewmenxas Hanuonan-Coumnanuctuyueckas Pabouas [Maprus

OKB = OberKommandoWehrmacht = Bepxosuoe Komangosauue
Boopyxéuunrx Cun O60poHED

B Poccuu u I'epmanun:

POA = Poccuuckas OcBo6oaurenbuas Apmus

B 3anaguou Espone u CIIA:

HATO = North Atlantic Treaty Organisation = Oprauumsanus Cesepo—
ArnanTuyeckoro loroesopa

8. Koneuno, caMble yaadHble OT3BIBBHI HAPUI] O IAPUIIAX — OCOOEHHO
Emuszasetnt Aurmmuckou o Exarepune Poccunickon, nam o6patao — Hanu-
camu peBymku. Cpegu aBTOPOB JAydmIMX PAGOT — MOCKOBCKUE BOCHMU-
kaaccuunsl Aus Kysuenosa (444 mxona) u Kpucruna I'poman (mxona 5),
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Kars Bapeimesa uz Axagemuyeckon rumuasum IlerepOypra. Ho BBecTr
B UTDPY €rUNETCKYI HAPUIy XATHIENCYT AEP3HYJIN TOJBLKO IOHOIIN: MOCK
Buu Kensa Jlaktuonos-Mangensimnram u3 57 MKOABI U nuTepauun Urops
Kpasuyk u3 Akanemudeckou rumuasuu. [IpaBaa, uM HE XBATHUIO TICUXOJIO
TUYECKOr0 MACTEPCTBA [JisI MIOJHOIEHHOIO CPABHEHUs KOH(DINKTOB MEXK /1
XatmencyT u eé naceiakoMm Tytmecom 3, mexny Exarepunon u necapesu
gem [laBioM — HO DTO pemMecsIo HAXKUBHOE . . .

K coxanenuoo, Majo KTO BCOOMHMJ I'DPY3MHCKYIO uapuiy Tamapy —
¥ TO JUIIb KAaK BJOXHOBUTeabHuUNy TBOpdecTBa Illora Pycrasenu, xkoTo
poro ue rpex cpaBuuTh ¢ llexcnupom npu Emumszasere Toxop. OueBugHO
HEIHEIIHNWE IIKOJbHUKN HEe YuTaau IOpekpacHyo kHury W. B. Moxenkc
«1185 rog: Bocrox m 3amajgy, e pacCMOTPEHA CJIOXKHAs Ouorpadus
Tamapel. Begb oHa (B oTiMYME OT HPOYUX TPEX HAPUI) CyMena u3ba
BUTHCS OT HEYJOOHOrO MEpBOro Myxka — pycckoro kumaas FOpus Auape
n4a — He yOuBas €ro: IpOCTO BBIMHAJIA 3a0UAKY U caMOBIacTIa B Busawm
THUIO, ['jle OH MPOCIABWICS B POJU KPECTOHOCHA. Y HOBYIO yAaYHYIO CEMBK
Tamapa cymeJsa IOCTPOUTD, ABYX TOJKOBEIX JI€TEU BHIPACTUAIA — U ITIOMEP.JI:
BOBpEMsI, HE [NOXJABIIUACH MOHTOJBLCKOIO BTOPXKEHUA ... JUTAuTE, IeTH
Urops Moxenko — He TOJBKO KOTr 43 OH nuiieT noj uMmeneM Kup Byanraés

9. «EBpasmiickas» 3ajada O DPA3HOU POJU MOHIOJOB U OCMAHOB H:
MMlénkoBoM myTm OnlL1a cocTariaeHa BO Bkyce JIbBa I'ymmnera: o .robm.
MOBTOPATH, 4TO «VICTOPUK, HE CBEAYIUU B reOrpadu, Ha KaXKOM IIar)
BCTPEYAeT NpPeTHIKAHUE» DTO NPETHIKAHUE MOPA3UIO OU€Hb MHOIUX Y4aCT
HUAKOB TYDHHDA, HE CIOCOOHBIX MBICJEHHO BOOOpas3uTh kapry Espasum
npukuHYTH paccrosuue mexay Ocmanckon gepxkasou u Kuraem. OgHO m:
ayuammx pemenun gaia Auton Ilerpor u3 10 knacca Kaaccudeckou rumua
3uu [lerepbypra:

«(MOHTOILCKOM UMIEPUM TPUHALIEKAN KuTan; MO3TOMYy TOPrOBIL
ménkoM OvLta Beirogua mMourosaMm. Ocmanam Kuran ne npunanie:xkasn; OH
C HUM Jake He I'DAHUYMIN, HO XOTEI! CAMU C HUM TOPIrOBATH — & HMOTON
IOPOro MepenpoaaBaTh MmENK B EBpomyy.

Bor u BCé: sx0OHOMUKA, reorpadus U MOJUTUAKA CIVIEIUCH B €IUHBIA Y361
KaK NPUHATO y KI1accukoB. Cracubo TpeHepaM YeMINOHOB — B JAHHOM CILy
4ae, reorpadune Jrogvure Biaagumuposue MImuar us [eTepOypra! Bme
CTE C HEI0 MOXHO [MO3IPABUTH MATEPCKUX UCTOPUKOB-MEUEBUCTOB: [lanm
BukToposuua Pomuna (on 06yuun Urops Kpasuyka), Nasio Xaukenresu«:
Yepuska (on yuua Jumy Tanuna Cpegnerexosnio) u Ilasra Baanumupo
Buua CenoBa (OH yYUT POCCHUCKOU MCTOPUU IOHBIX NUTEPCKUX (KJIACCH
KOB»).
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Bposenb ¢ auMu cToAT MOCKOBcKUe Kosuteru: Aunpeu Uropesud Ilerpo-
KOBCKUM u3 57 wkouasl u Jleonns Anexcangposud Kansa (aBTop u3BecTHOrO
yueOuuka) u3 rumuasuu 1543. He Bce onu m106at1 JIbBa ['ymumiaeBa — 1O ux
MUTOMIIEL YMEIOT B3ATh JY4Ilee y PA3HBEIX KIACCUKOB BEIUKOU HAYKN . . .

10. 3azada o Tpéx Kopousax ['eHpuxax IOCTABMIA B TYIUK OOIBITAHCTBO
Y9YaCTHUKOB TYPHUPA. YBBL, BCE TPOE KWK B PA3HLIE BEKA — U IIKOJLHUKY
yCIEBAIOT 3a0BITH repMaHCKoro umneparopa ['enpuxa 4 (koTopei B 11 Beke
6opoucs ¢ nanou I'puropuem 7 u yamxkancs nepen auM B Kanocce) panbiue,
YeM B3HAKOMATCA C (PPAHIY3CKUM KOpPOIEéM-ryreHoToM AHpu YeTBépThiM!
Anrmmckoro xe koposst I'enpuxa 4 Jlankacrepa 3HAIOT TOIBKO YUTATENN
Mlekcmupa — u 10 He Bee! BoT u cpaBHM ux Apyr ¢ APyroM . ..

MoXHO OCTaBUTH DTO [eJO B KAYeCTBE JOMAIIHErO 3aJaHUA NI 3Ha-
TOKOB — TeM 0oJiee, YTO MHOTHE YYACTHUKYU TYPHUPA [TOKABAIN XOPOIINE
PE3YJIBTATHL IO APYTOU «CPEIHEBEKOBOW» 3a1a4€ — TEKCTY C OMUOKaMU,
noceAmeénHomy 6utse mpu Ilyarse.

11. Jlyumero pesyapTraTa 34ech JOOWICA BOCBMHUKJIACCHUK Wrops
Kpapuyk w3 Axanemumueckonm rumHasum IlerepOypra: o 3aMeTun
33 omubku, u3 Hux 30 onpenennn BepHo. Tem UHTEpeCcHee pacCMOTPETH Te
omubku, KOTophle YeMnuoH CpeaHEeBEKOBbS NPonYyCmus — WA KOTOPBIE OH
caM cdeqas IPU aHAIU3E TEKCTA.

a) K coxanenuro, Urops He BcmoMHMI moukyio damy BTOPOU GUTBLL IpU
IMyaTwe: 1356 rog. OTO BO MHOTOM OCJIOXHUIO €r0 Pab0Ty M0 060CHOBAHUIO
IpoYnx OMmUOOK.

6) ManTokpaTop — epeueckuti Turyn Xpucra; B kKaromudeckou Espome
OH He yInoTpeOJIsIcs.

B) O6ee 3abayx aenue: «ecau [lapuxckas Kommyna 6biaa B 1871 roay,
TO He Mo24a XKe OHa ObITh B CpeaneBekoBbe!y OdeHb gaxe Moria — u ObLIa,
¢ 12 Beka, ¥ MApMAKCKUE KOPOIH OYEHb C HEIO CUUTAIMCS . . .

r) KKpectoaue Ppannmm HE uMeau [AOCTyma K Jaykamy. Wwmenn,
KOHEYHO — HO HE MMeJU MNOCTOSHHOU NPAKMuUKY B TPYTHEUIIEM DPEMeCse
JYYHUKA, & IIOTOMY HE MOIJIN COIEPHUYATH C OIBITHBIMU a,H]."JIHﬁCKPIMPI
HOMEHAMU.

1) «Typeukas skcrascus B me roisl ObLIA HANPaBJICHa He HA Bankanbr,
ana Bocrok — B Upam. Kak pas B 14-15 Bexkax Ocmanst ocBanBanu Busan-
TUUCKOE HACIEeACTBO Ha Bankamax; ¢ VpanoM oHm Hadamu GOpLOY JIUIIbL
B KOHIIE 15 Beka.

e) «Bpsaj UM AHIUMCKAN IPUHI] MOT BHIGPATHL ceGe JeBU3 HA HeMey-
KOM S3BIKE: TOJA B XOLY OBLIA JATHHL U (PPAHIY3CKUU A3LIKY. B obmewM,
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BepHO — HO Yépubiu npuHn BHIOpaa cebe TAKOW JEBU3, MOJYUUB MOCBAIIE
HUE B PHIIAPU OT 2ePMAHCKO20 UMIIEPATOPA.

IMonuwm criucok ommbok B TekcTe «Pokoeon neus npu Ilyarser.

[as ynobcTBa mpumBOAUM TeKCT ¢ ommOkaMu emé pa3. OmubovHbI
(parMeHTH BHJEICHEL KYPCUBOM, HOMEPA CHOCOK COOTBETCTBYIOT HOMEPAM
IIyHKTOB B CIIUCKE KOMMEHTAPUEB.

Poxkoson genn npu IlyaTrne

(Texcr ¢ ommbkaMu)

Yepes 7 eexoe nocae nepeoti caaenot 6umevt npu Ilyamve' mupoxm
noas mMexy Typom u Hancu? BHOBB CTAIN apEHOH KeCTOKOU OUTBLI BEJIN
kux apmun. Ho kak mameabyuan q1yxoM XpPUCTUAHCKUU MUD 34 CEMb CTOJE
tuit! Ipescde Kapa Beauwuti®* Bén ¢ppankos B 60H 3a UCTUHHYIO BEPY —
IIPOTUB ThMEI ‘}l3bl’ll,H’LLK2065 n MyCyJ/JbMaH, ABUBHIUXCA U3 ACI)pI{IKI/I B HAaKa3a
Hue 3a rpexu xpuctuas. Torga Xpucroc Hawmokpamop® naposar moGen
cBouM BomHaM. VX mpeaBouTeno docmaaach UMNEPCKas Kopona' , ynae
waa nasemv co caa00t 2aaebr Xuavdepura Meposunaa®.

Temeps xe garékui moTomox Kapaa 1 — Kan 1 Becempawmnbitg®10 —
U3 BCEX [JOCTOMHCTB IpAallypa ABWI JUIMIb OLHO: XPaOpOCTh, U Ty — He
mo pasymy. Kopouasr Dpannmm O0TBEPr NPENIOKEHUE AH2AULCKO20 NPUHY
Ddsapda Joazo643020'' 0 mepemupuu u coBmecTHOM KpecToBoM moxo
Ha BOCTOK — IPOTUB MYpPok, 3axeéamuswur Adpuarnonoas > u yrpoxa
fomux ceauennomy Hapvepady'?. Boxbsa kapa 33 TOPALIHIO HE 3AMEIILI
MACTh HA T'OJIOBY HEPA3yMHOI'O MOHAapxa: Jayduiue poirapu Ppaniumu, cme
MIABIINCH PAJU ATAKW BBEPX IO KPYTOMY CKJIOHY XOJIMAa, OBLIM PacCCTpE
JIAHBEL anzautickumu apbatemuuxamu'® U JOpe3aHBl IOMION 6pEmMOHCKO!

nezomot 1!
IMocre aToro xyabie BOAKA pasbexanuch, OPOCUB CBOETO KOPOJA U €I
OTBAKHEIX ChiHOBeH — doguna Kapaa Cmeao20® u 6yprymickoro rep

nora Puaunna Omeaxcnozo® — ma mpomsson Cyas6u. Bee Tpoe oxasa

JIUCh B QHTVIMUACKOM ILICHY; 0NAMb Ppanyuu npudémecs niamumob 02pomMHbl1
ebikyn 3a nozayneswyio dunacmuto '8! Iobega Amrmmu nocae 30 aem!’
BOMHEI KAXKE€TCA OKOHYATEJALHON; TAK JI 3TO7

Aavii IIpuny® Dapapi 3 BAPYT OMyTWI ceOs CATBLHEHIIMM MOHAPXO)
EBpOITEI 1 MOHSA, YTO HE 3HACT TVIABHOI'O: KAK HE YIyCTUTh yaady? MoxH
uatu Ha [Tapux u B3aTL €ro 6e3 60s. HukTo He OKaxeT aHrImdaHaM COmpo
TUBJICHUSA — HO MAPUKAHE TOTPEOYIOT OT 4yKOT'0 KOPOJIS TAKOT'O J00POr(
YOPaBJEHUsA, KAKOIO OHU HE BHUJEIM OT CBOErO HEBE3ydero MoHapxa. Hc
Kak pa3 B genax mpasieHusa Anwimi [punn coscem ne onvimen'®! He 3ps
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on BuIOpaJa cBouM fesu3oM ciaoBa «Ich Dieny — «f Cayxy» ...

He ayume su paspemmwmts [lapuxkckou Kommyne camoympasienue,
KOTOPOr'O OHA U3[JaBHA AOOMBAIACH OT CE0UTL NPUPOOHBLIL Koposet-Ilaan-
mazenemos 2°? Cmapwuna napurcckus korcesnuros — Imven Mapcean?t —
npucnanx Kk Aaomy IHpunyy® ToHNOB ¢ npedaorcenuem compyonuvecmea??.
IIycTte amriamuane BracTByloT B Ilapmxke Tak, kak B Boppgo: mpusnaBas
MECTHOE CAMOYTIPABJICHUE 33 PErYJIAPHBIN JCHEXKHBIN HAJIOT!

A uro gymaroT Ha cen cuéT paszbexasmuecs dppaniry3ckue puinapu?! Ouu
XOTAT XO3AUHUYIATH B CBOUX 3aMKAaX, KAK HU B 4éM He OriBao. [lycTh HOBBIN
Kopoab crapor PpaHuuu NpuHACT UX (PEOJATLHEIC MPABA: BEIb TOJLKO
pHIIApU MOT'YT ymnpaeaaTh MyxudbéMm! Ho myxuku mocre Ilyarwe cramm
yXe He Te: B3SABIINUCH 33 JYKJA U TOMOPHI, OHM T'OTOBEL MEPEOUTH COCIOL,
BCEX JI0 €IMHOTO — ¥ QHIVIMYAHE Ui HUX HUYEM He Jydie (ppaHILy30B . . .

IosTomy com3 ¢ Mapuxckon Kommynon gusa Aaozo Ipunya® — enun-
CTBEHHBIN Iy Th K TBEpa0U BracTu Hajg Ppaunnuen. OCBATUTL COI03 MOHAPXA
u Hapoja MoxeT mana Muwoxenmuti 4 2 — u on ozommo cdeaaem smo,
6yodyuu oceoboxucoén Ilpunuyem uz «Aeunvoncrkozo naewar’* na Gepezax
Taponnnr??®, xyna anas sors @umnna Morgaausoro 2 3aToumia HaMecT-
uukoB Ceatoro Ilerpa! A dpaniysckyio 3HATH HYXHO MOOEICTpEE BECTHU
B ouepenuou KpecToBrm moxon — HO Tenepb He B Cearyo 3emiro, a HaA
Bankausl, rae 6ymyet rasasar cyamana’’ Ceauma I'posnozo?S!

Kak x)ajib, 9TO 3TOT 3[PABBIA IIAH HE YAAJOCh BOILIOTUTHL B JKU3HB!
Benvuura wymvt ynecaa scusnu Aaozo IIpunya?® m manm MepOKenTHS,
a 3J0CYaCTHAsA BOWHA Mexay Aurimen m PpaHumen 3aTAHYIACH ewé Ha
70 aem: eé max u npozsasu — Cmoaemned?®. [Jo camoro eé KoHIA mam-
CKUU TMPECTON 3ACTPAL B yCThe [ aPOHHEI O[] ONEKOU AHTJIUYAH; HE TOJBKO
Haberu TYPOK, HO JaXe€ MATEXK €PETUKOB-YEXOB HEC ITIOMOTJIX BOCCTAHOBUTH
eauncTBO Katommdeckoro Mupa. A moToM craso mo3gHo: mo 30By Janme,
nompacénnozo becnoseanot pe3néd npu Ilyamve3°, B Eppome Hauanock
Bospox genue.

1. Pasuuna B gaTax mMexnay aByms OurBamu mpu Ilyatebe cocrasiseT
He 7 BekoB, a 1356 — 732 = 624 roxa.

2. Papnauna y IlyaTese oxaumiena tpems ropogamu: Typowm, Ilyaree u
Opueanom. l'opon Haucu (cronmuua Byprynaun) sexuT naneko K BOCTOKY
ot Ilyarne.

3. Kapn Bemukun poamics nocae mepBon OuTBbl mpu Ilyatne —
B 742 rony.

4. ®panxkamu npu Ilyarse komanmosan Kapr Maprennr — ded Kapaa
Benukoro.
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5. B ucaamckon apmuu apa6os npu Ilyaree B 732 rogy He MOrio GbITI
OOUIIOB-SI3EIYHUKOB.

6. Boxau u3 aunactum MepoBunros Bo PpaHiuu e HOCUIU TUTY)
(UMIIEPATOP», & TOJBKO TUTYJ «PEKCH.

7. Umnepckas KOpOHA MOABUAIACH HA KATOJIUYIECKOM BAPBAPCKOM 3aIIa [
Tosbko npu Kapie Besmkom — B 800 rogy.

8. ®pannyackou apmuen Bo 8mopoti 6utse mpu Ilyaree B 1356 roa;
KOMaHA0BaJx KOpoib 2Kan 2 JoOpem. OH monad B IVICH K AHTVIAYAHAM CC
cBouMu CHHOBbaAME: noduuoM Kapaom (om mosgaee cran xopoaém Kap
aoM 5 Myapeim) u 0HEIM repuoroM Bypryraun — Pummnnom CMensiv.

9. Aurmmickon apmuen npu Ilyatse komangosan Yépuuin (a e Anbin
[Ipunu S aBapA: OH MOLYYMI TO MPO3BUIIE 33 IBET JOCIEXOB U3 BOPOHEHOI
CTaJIN.

10. XKan Beccrpammbii — wne kopoab, a repuor Byprymgum (cbie
®ununna Cmenoro). B 1356 roay ou emé ne poguics.

11. Ogsapn [donroessmin (Longshanks) — mpossume aHrIMACKOLC
xopouas Dasapaa 1, npagena Yépuoro [Ipunna. dasapg 1 ymep B 1307 roay
[0 ONUCHIBAEMBIX B TEKCTE COOBLITUMN.

12. Typku-ocmansl 3axBaTwin Agpuanononas B 1362 rogy — moci
outemul npu IlyaTse.

13. Ilpasocaasuem aperpan (KoHCTaHTUHOMOL) He OBLT AT 3aman
HEIX KATOJUKOB CBATHIHEN — mocie 1204 rona, KOrga OHU €ro 3aXBATHIL
u pasrpabmnu, u 1261 roga, KOorga ux OTTyJa BHIOMIN TPEKU UM MOHTOJEL.

14. KpecToBBIN NOX01 KATOJIUKOB HA BalKaHb MPOTUB TYPOK COCTOSLICS
aumb B 1396 roay — BO Bpemsa odepeqHoro nepeprisa B CTONETHEN BOUHE
STOT MOXO0,] 3ABEPIIMICS PA3CPOMOM KPeCTOHOCUEB mpu Hukomoue.

15. Aurumuckue cTpeaku OB, B OCHOBHOM, JIyYHUKYU — & He apbaieT
YUKH.

16. Bperonunr #He ydacTtBoBaau B OutsBe mpu [lyarwe. Jlérkas mexor:
B aHrmuckoM Boucke Uépuoro [Ipunna Yaabckoro cocTosia, B OCHOBHOM
U3 €ro IO/ JAHHBEIX — BAJLIUUIEB.

17. K momenTy 6utsnl pu Ilyaree Bouna mexay Aurnuen u Opannuer
Tanynack He 30, a Toabko 20 Jger.

18. Mo 6uresl npu [lyarse koposu Ppannuu He nonagaau B IVIEH K BPa,
ram. [losToMy BBIKYI 3a INIEHHOIO KOPOJs OBLT st (PPAHIIY30B B HOBUHKY
Onu He ycnenu co6paTs ero npexjae, yeMm 2Kau [Jo6pbilt yMep B aHTUIUACKON
mreny (1364 ropn).

19. Mesms «Ich Dien» (S Cryxy — mo-HEMeNKu) TpUHI O ABAPJ TPUHAT
OyIy4u MOCBAMIEH B phIApU repMaHckuM umnepaTopoM. [Ipunn O asap;
OBLI HE TOJBKO TAJAHTJIUBEIM IOJIKOBO/IEM, HO U YCIEIIHEIM aIMUHUCTPA;
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TOPOM —— KaK HAMECTHHUK CBOEr'0 OTIA JABapAa 3 BO (HPAHIY3CKUX BJaje-
Huax Aurumu (¢ nentpom B Bopao).

20. IIpupoausie (B CMBEICJE, B KOTOPOM DTO CJIOBO yIOTPEOICHO B TEK-
cre) kopomu Ppannuu — xe [lnanrareners: (3Tu npaswiu B Auraun), a
Kanerunru (cm. Takxke m. 22).

21. OTren Mapcens He OBLT CTAPIIUHON KOXXEBHUKOB; OH OBLI CTAPIIMHON
HAPUXKCKUX CYKOHIIUKOB U [OPOACKUAM ['OJOBOK (IIPEBO).

22. ITocne mienenus xopouas 2Kana Job6poro Ireer Mapceas nerraiacs
JOCOBOPUTHCS O pAa3jeie BJIACTU He C AHIVIMACKUM IPUHIEM O IBapAOM,
a ¢ ¢ppanuysckum koponém Hasappur — Kapaom 3aeim (3 aunactuu Kane-
TUHTOB). DTOT CcOw03 He yaancs: Mapcens moru6 panbiue, Kapa 3mon —
IIO3Ke.

23. [lana UnnokenTuu 4 npasua B Pume B cepeaune 13 Beka. Bo Bpems
outsel npu [lyarse mana UuHokenTuu 6 npasmr B ABuHBOHE — HA Gepery
Ponwr (a me Taponnsr — Tam gexut ropos Bopao, cromuna Axsurann).

24. Bo Bpems «ABunbonckoro mienay (1309-1378) Bce mansr cTapatucs
COXPAHUTH CBOU HeuTpaauTeT Mex a1y Aurumen u Ppannuen, onacasch pac-
[IpaBhI NOGEUTEICH.

25. 310 =e omubka. Pununn Morvyamusbin (wm «Puiumy) — apyroe,
He OYeHb M3BECTHOE, npoaBuire kopois Ppanmuu Pununna 4 Kpacusoro.

26. Cyaran Ceaum I'posuwiu (fIBy3) npasua Typruen B nadane 16 Bexa.

27. Bo Bpemsi 6utBel npu Ilyarse npaBurtens Typrum Opxan HOCHI
TUTYJ «dMUP» (PABHOCUILHBEIU rpady Wiu CEpUory), a He TUTYJ «CyJTaH
(PABHOCWIBHEIM KOPOJIIO UIM UMIEPATOPY). TUTyJ «CyJTaH» IPUHAL SMUD
Mypaa nocae Toro, kak orsoeBasa Agpuanonons y susantuunes (1362 r.)
U CAEJAAJI DTOT I'OPOJ CBOEH CTOJUIIECH.

28. Beaukas uyma mnpumua B Espomy do 6urBmi mpu Ilyatee —
B 1346 roay. Ilosgmee ona HeOAHOKpPATHO Bo3Bpamanack. Ho Yépuwin
IMpunn ymep B 1376 roay (8 Bospacte 49 neT) #e OT YyMmul (B HOCTIEIHUE
COJBI XU3HU Y HEro ObLIO MHOT'O CEPhLE3HBIX MPOGJIEM CO 30POBLEM).

29. Cronerusaa Bouna Mexny Aurimen u Ppanumen mnposoIKATACH
(c mepepuBamu) me 100, a 116 xeT: ¢ 1337 mo 1453 roax.

30. laute Anurvepu ymep B 1321 romy — sagoaro go Cromernen
Bounel. CoBpemennukavu 6uteel npu [lyatse B Uranuu Obum xoBannu
Bokkag4yo u ®pandecko [lerpapka.

TakoBul caMbIe IIOy1UTEC/IBbHBIC ommnbOKY KOHBIX Me,EU/IeBI/ICTOB24 HaIIero

BPEMEHU U HAIICU CTPAHBI.

24Ta,1< UCTOPUKHA HA3BIBAXOT CIICIUAJUACTOB II0 UCTOPUUA CPEAHUX BEKOB.
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12. XoTeaoch ObI MPOJOMKUTL B DTOM K€ TOHE PAa3rOBOP O COBPEMEH
HBIX H08UCMAZ — TOYHEE, O 60HANAPMUCMAT, OTINIUBINIXCS B 3aga4e Ne 12
(Hamoneon — rog 1805). Ho yBeI — Tak, CBEICOKA DPAa3roBOP HE HMOUAET
160 CUIBHEUINAs GOHAMAPTUCTKA CPEAU YIACTHUKOB TYPHUPA OTMETUIA, 1
cBOEU paboTe KAMHO20 60AbULE UCTOPUYECKUX OMMOOK U HETOYHOCTEN, €N
M3HAYAIBHO NPEAIONIAT A0 KIOPU, COCTABILAA 3a1aHNe. ABTOD AyMas O Ipu
MepHO 35 omubkax; Bomoas [Isunrim o6uapyxua ux 28, a Aus JlaBpéuos:
u3 1554 mkoue! Hamuia 55 ommbOK 1 HeTOYHOCTEH, Kacaromuxcsa Hamoseona
Takyio paboTy rpex pedepupoBaTh WK IEPECKAILIBATE: €8 HyXKHO I1yd/m
KOBAaTh IIOJHOCTBIO, YTO MEI U Aedaem>’. Ho mepea >TUM IIepedMCIAM T
omubxu, koTopeie Aus JlaBpéHosa ne 3ameTunaa, ub0 OHU OTHOCATCS K TOH
KOCTSAM MOPCKOI'O €13 U TeOrpapuIeCcKuX OTKPBITUAN.

a) mapkus ge Jla Ilepys oTOpaBuica B KPYyrOCBETHOE My TEIIECTBUE 1IN
do ®panuyasckon peposounu. OH, KOHEYHO, IUILLI HE HA BOCTOK, & Hi
3an00 — YTOOH UCIOJIB30BATHL BETPHI-MACCATHL, & HE GOPOTHCA C HUMU
3uamsa Ha kopabuax Jla [epysa («Byccoasy u «AcTponsbus») pa3sBeBAJIOC]
ne TpéxuseTHOE (PeCHyOINKAHCKOE), a KOPOIEBCKOE — C 30J0THIMY JIAIA
avu Ha cumHeM mote. [lo Caxamuua Jla Ilepys gomasir — HO B Tuxon
okeane oH norud u 1o Mapnarackapa He no6paics. AIMUPAILCKOTO YUH:
OH HE MOJYYUI — IO TOU XK€ MPUYIUHE.

6) Tpadaussrap — He OyxTa, a MbIC Ha caMoM fore Vicnanuu, BOIM3L
T'uGpanTapa. 9T0O O4YeHb gajseko 0T Buckauckoro samea — u TeM Goiee
oT JIa—MaHma, KyJa MHOTUC YIaCTHUKU TYyPHUPA NBITAJIUCH IOMECTUTD 3T
b6aTanuio.

A Temepn — KOMMEHTADUU YEMIUMOHKU Cpeau GOHANAPTUCTOB, AHHE
Jlaspénosou, k omubkam B TekcTe «Hanoneon — ron 1805».

M-ga! Ilomo6HOU ramumareu cBeT He BuabBad! Ho — k meay!

1) YTpo ne maiickoe?®.

2) «. .. Ppanyyscrutli Paom pazbum aHZAUUAHAMY U UCTLAHYAMY 6 OYTM.
Tpagaaveap!y
1o "e Tak! Aurumuckuu GaoT paszdéui GPPaHKO-UCTAHCKYIO 3CKAAPY!

3) «... Admupaa Jla Ilepys. . .» Henpasuibuo!
C dpanHIy3CKOU CTOPOHEI CPAXKEHHEM KOMAHIOBAJA aqMUDPAJT BUILHEB
¥ HUKTO €ro He 3acrpenmi, 310 Hembcona (kcraru, Topamnmo, a me I'pe
ropu!) 3acrpenmmu. A BuibeéBa moToM (paHUy3El OTAamU OA Cy[, HC
OH HE XOTeJ, 9TOOBL €ro CyQWIX COOTEIECTBEHHUKU (8 MOXKET, eMy OBLIC

25C MWHUMAJBHBIMA DEAAKIIMOHHBIMUA IDaBKaMW.
263 OKTAGPLCKOE
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CTBIHO 33 [OPAXEHWE) U BBIIWI AL U3 NEPCTHA (U3 MEPCTHA JU, TOYHO He
[IOMHIO).

4) «Imo nepeoe xpynnoe nopaxcenue Opanyuu ¢ Mmex NoOp, KK 64aCMb
nepewas om peeoaoyuonnozo Konsewma x nepeomy womncyay Pecny-
oauxy — Hanoaeony Bownanapmy.»

TyT HECKOIBKO OMUOOK:

a) Buacts nepema ot Konsenra k JlupekTopuu, u Toasko 18-19 6promepa
1799 r. ona mepemnrta B pyku 3-éx koHCYJI0B —Bonamnapra, Poxe-/l10k0 n
Cuneca, nociaeguue 2 13 KOTOPBIX BCKOPE OBLIM OTCTPAHEHEI OT BJAACTH I-BIM
koucyaoM (Hamoneonom) u 3amenensr Ha Kambacepeca u JleGpena.

6) Cyns no saroaoeky «Hamoneon — 1805 rog», BCE BHIIEHATIMCAHHOE PO
KOHCyJ1aT BoOOIIe 6ecrnone3no, T. k. B 1805 roay Hamoneon yxe 6but umme-
paTopoM, a He KOHCyJoM. VI kopoHaums mmena mMecTo ObITH 2 jaexkabps
1804 roaa.

B) Eciu yx dectHo, To 510 (Tpadansrap) — He mepBoe KpymHOE MOpaXKe-
uue Ppaunnu co pemén Kousenra. Hampumep, AGykupckoe cpaxkenue?’
(omsrTs aTOT Henbcon!)

5) «... Yoce namov 4em apmMuL CaMKIOA0MO8 JEPHCAM 6 CMPATE BCI0
Eepony; no odna xamacmpoda na mope moxcem sce ucnopmums!. .»
a) B 1805 roay, na u Ha MPOTAKCHUY IATH TOCJICIHUX JET HUKAKUX CAHKIO-
JIOTOB YK€ U B IOMUHE He OBL10. BBUTM rpax 1ane npoIBeTaroIen 6rarogapsa
crapanuam [lepsoro koncymna Pecrnybavku. A CaHKIOIOTE OCTAMUCH YINIE-
mum Bpemenam Mapara, Po6ecnibepa u . 1.
6) A mo moBoay 5 seT — 10 Gosbioe npeymenbinenue. He crout Hegooue-
HUBATh BEIUKOTO denoseka. msa Hamoneona 6w110 Ha yecTax y Been EBpons
y*ke Kak MunuMyM jeT 9 (¢ urasbauckon kammnanuu 1796-1797 rr.) u Bcen
®panuun, nauunas ¢ Tyaona (16, 17, 18 nexabpsa 1795 r.) u emé 6ouabiue
¢ Baugembepa 1795 r., Koraa MoJIOI0H, KaK ero npo3saiu, «[enepan Bange-
Mbep» II0 mopydeHuto bappaca pazorHal ToJIIy YepHHU, TeM CAMBIM 3aIIUTUB
MPABUTEILCTBO MOATHUBIIEH [lupekTopun.
B) Ilo-moemy, Tpadansrap — He Takas yx GoJblnas KatacTpoda. B konme
KOHIIOB, ecau 6 370 ObL10 Tak, UMmepaTopy npunuiock 661 BOEBATH HA TEp-
PUTOpPUU CBOEU CTPAHBI, AIUINAA €€ OT BHEIIHUX BPAroB, B TO BPEMs KaK
ero opasl JeTaioT no Bcen Esporme, cuadana B Asctpuu (1805 r.), notom
B IIpyccun (1806) u Ioasme (1807) u . 4.

6) «umnepamop Ppudpuz 3-i.
He ®puapux u we 111, a Ppann 11, UmnepaTop ABcTpunckuu.

27Mopckoe cpaxenue BoaJie AjexcaHapuu, 1798 rog.
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7) «Ilana ITut .
He 9-u, a ITun VII

8) «... 6n06b 06basam Kpecmosvili noxod npomus 6e360xcnbix Ppan
UY306».
a) Yro 3a ueproBumua! Bpemena KpecTOBBIX OXO4OB [JABHO KaHY.IL
B Jlery!!!
6) A 1o noBoay «6e360XHBIX (PPAHIIY30B», 3TO YK u3BuHUTE. MOXKET, apMus
¥ 0CTaBAJIACH B OOMBIIIMHCTBE CBOEM HE CUIBHO Bepyrolen, Ho BO Bceu Ppan
oun yxe rC[aBHO28 3BCHEJIU KOJIOKOJIA KATOJINYICCKUX uepKBeﬁ. KaK NU3BECTHO

KOHKOPAAT2Y OLLT 3aK/II0YEH emé BO BpeMeHa KOHCYabeTBasl,

9) IIpo Ilposanc u OBepusb BoOGME He roBopo. Beed! ¢panmyssr npe
OBIBaJIM B COCTOAHUM DU(OPUM OT CBOECO HOBOI'O IIOBEAUTEIS M HUKT(
He BOCCTaBaJ, a ecad OBl KTO M BOCCTAJ], TO Tyro Obl €My IIPHILIOCH
BriBato Takoe, 4TO BOCCTaBaJW I'OPOJA U ACMAPTAMEHTHI, HO DTO OBLI
B TéMHEIe BpeMeHa /[lupexTopun mmu kKpoBoxkaaHOro KoHBeHTa, Kak BOC
cranus B Mapcene u Tysone B 1793 r.

10)¢. .. daa becuucaennix eepmancrut knazetd — om Bewvt do Kenuec
bepea.»
[a! Takoro s emgé He casnmana, 9706 aBCTPUNCKOrO UMIIEPATOPA (He CTOwU"
3a0BbIBATb, YTO ABCTPUMCKUE MOHApXxu HOCuau TuTya «Mmmeparopa Pum
ckon umnepuu (lepmanckon Hanwm)») 0603BAIN MEPMAHCKUM KHSI3EM.

A Kénurc6epr B Te BpeMEHa HAXOAUICA, €CJIU A HE OMUOAIOCH, HA TEP:
putopun Poccuiickon uMmnepuu, = HUKAKUAX TEPMAHCKUAX KHA3EM TaM OBITI

HE MOI"JIO32 .

11) «... Cmapovii dvasoa Buavam ITumm. . .»
Eciu MHe maMaTh HE U3MEHAET, K TOMY MOMEHTY OH yXke ymep>?.

12) Yro 3a B3AOD, ... packosomv Ppanyuio wa omdeabnbie NPOBUK
YU . ..»7 AHDIME B TO BpeMs HAAO OBLIO AYMaTh O TOM, KaK OBl CBOK
MKypy CHacTy (BCIOMHUM XOTs OBl TPO3HBIM ByJOHCKUN Jarepb, IPAMYK

2810caie pesosoTUT

29 Cornamenye MexXy TAION PUMCKHM KaK INIaBOM KATOIMYECKOH TMEPKBH M KATOJH
9eCKUM IOCY/JapCTBOM, PEryJupyIomee MONOKEHNe KATOJINIeCKON IIEPKBU B DTOM I'OCY
napCTBe.

3015 mrona 1801 r.

31Bpax am Bce ...

32310 eguucTBennoe (Bo Beelt paGore Anu Jlaspéuosoit) HEBEPHOE yreepxacHue.

33Buapam IutT (1708-1778) — aHIIMHACKUN DONMUTHIECKAN AEATENb (yMeEp 3a40IT0 [
onuchBaeMbIX cOObITUM); Buabsam urt Maagmun (1759-23.01.1806), ero ceiH, npembe]
BenukoGpuranuu, B pacCMaTpuBaeMby nepuo (oceHs 1805 r.) MO COCTOAHMIO 340POBbS
CKOpee BCEero He MOI' IPEAIPUHUMATE KAKUX-AMG0 AKTUBHBIX AEUCTBUN.
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yrpo3y anruuunckoMmy quaoty — Tpadansrap, a mosxe, B 1806 r. — xonTH-
HEHTaJIbHYIO OI0Kaay).

13) Oayapa (Omsapa) me 6!!! M me Hemenm no NDPOUCXOXKACHUIO.
" yx xoHeuHO, OOBABUTEL ceOs ciosepeHoM PpaHIuUU OH U HE HANEANCH.
" Takou xoa cobbiTun 66LT TPOCTO HEBO3MOXKEH!!!

14) «... nepsvili Koncya doadcen COBEPUUMD HEBOZMOHCHOO).
B 1805 roay Hanoaeon 6vut yxe ummepaTopom!
A 10 IOBOAY HEBO3MOXHOI'O: B CDABHCHUU C 1y AeCaMu MTa.]IbﬂHCKOﬁ KaMIIa-
HUY, KOTa apMus IPeACTABIAIA CTaf0 o6oprannes®*, kamnanua 1805 roza
mpeacTaéT BIOJHE OIaromoIyYHOU, YIATEBASL TO, 4TO y UMmepaTopa 6bLI10
Termepb 200000 xopomo 06MYyHAUPOBAHHLIX, BOOPYKEHHBEIX COJMAAT, YaCTh
13 KOTOPLIX MPOILIa MOATOTOBKY B ByJ/onckom marepe.

15) «Cysopoe ymep, u 0CMOTTH020 NPEECMHUKE EMY HEMN . . .».
Toxe nmenpaeaa! Brul TananTausenmuu nonkosogen bapxiaun-mge-Tommu,
o1 KyTysos, momogou Barparuon. I moTom, aBTOPBI TEKCTA B3 BIXAIOT
o CyBopose Tak, 6yaTo ecau 6 on 6bu1 xus, Hamoseon 661 ero ne mobegun!

16) Ax, na! Coscem 3abuuia! Ilo moBoxy «GauuKpuray. JTO CJIOBO HEMIIEL
momobunu Bo BpeMmeHa ['mTiepa, xoToporo Torza emé He ObL10. B Te Bpe-
MEHA U ABCTPUUCKAA, U IPYCCKAA apMUU ObLIM OCHOBAHBL HA MAJOYHOU [IUC-
uumiuae (B 0COOEHHOCTH NPYCCKas), & «HEMELKOU apMumy, KaK TOBOPUTCSH
B TEKCTeE, emé He OBbLIO.

17) Hy a caegyomee BEICKA3EIBAHUE BOOOIIE 1Y JOBUIIHO:
«Paszpomus ascmputickue soticka npunya Kapaa y Baepama na Hynae u
cokpywus pycckyto apmuto Bapraas npu Aycmepavye, mapwas Bonanapm
scmynua 8 Beny 6e3 conpomusaenus.»
a) Kapu 6b11 HE IpUHIL, 8 SPUrepIor.
6) Barpamckas 6ursa 6buia Hukak He 1805 roxy, a B 1809.
B) Pyccko-aBcrpuiickon apMuen komasgoBan KyTy3os, HO BCE ero komas-
AOBAaHNE CBOAUJIOCH K XPaIly Ha BOCHHOM COBETC U BBIIIOJIHCHUIO IIPUXO-
Ten MOJI040r0 Asekcanapa I, XKeaammero «BHIEHAPUTHCA) MEPe] CBOUMU
aBCTpHﬁCKHMH COIO3HUKAMMU.
r) U, kak yxe 6bu10 ckazano, Hanoneon ne Mapmau, a mnepaTop, u Tako-
BBLIM 1 ocTaneTcsa Bo Beku BekoB! VIVAT IMPERATOR IN AETERNUM!!!

18) «Odwnospemenno 2ewepas Maccena 3zaman Pum, apecmosas many
u docmaeua e2o 8 Bewy. . .»

347 oponena Ascrpuitckyo ummnepuio (1796 rog).

35Boenno-y4e6HEI# Jarephb, oprasmaosan Hamoneonom B 1801-1805 r. ¢ measio mOATo-
TOBKH BTOpXKeHus B Anruaumio yepes Jla-Manm. K aBrycty 1805 r. B Jarepe HaxoIuioch
oxo0u0 130 000 genosek, 2300 gecaHTHEIX KOpabiey U IIABCPEACTE.
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a) Yyms! Maccena 19 man 1804 r. 6buI IPOU3BEAEH B MAPIIAJILL.

6) B 1805 roay mamy emé He apecToBEIBaau. JTO Oyaer nosxe’®. Y npn
Be3éu ou ObL1 He B Beny, a B [lapux, u me 1805 rogy — me mocae Aycrep
JIMIIKOT'O cpaxkeHus 2 gexabps, a K kopoHanuu 2 nexabps 1804 roga.

19) «... Haxanwyne Pooscdecmea npecmapeawrii umnepamop Dpudpu:
OMPEKCA 0OM MPECMOAq, 3A6EUA6 €20 HOBOMY Baadbike HPAHKOB, CAKCO
U QAAEMAH068 — coporasemuemy 2eporo Hanoseony Bonanapmy.»

a) ®pugpux — umneparop®’ IIpycckuit, a ne ApcTpuitckui. A B 1805 rox;
yaap mo Ipyccun 6su1 emé ue nanecén. B 1805 rogy @puapux u umnepa;
rpuna Jlyumsa®’ (mo srpaxkenuio camoro Hamosneona, «eIMHCTBEHHBIN My X
quna B [Ipyccum») HAaMBHO moJjaramu, 9TO UX MPYCCKAsA aPMUA HACTOIBKC
CUIbHA, YTO ¥ B OJMHOYKY CMOXKET INOOEIUTH (KOPCUKAHCKOT'O BEICKOUKY)Y
IIpycckue oduiiepsl B IOpHIBE HEHABACTH K MMIIEPATOPY XOAWIM K (dpaH
1Iy3CKOMY IIOCOIBCTBY TOYUTH INIOPHL O CTYHNEHBKHW. TakK YTO HUKTO O]
npectona He orpekancsa. Hu dpuapux Iorennonnepn, su Ppann II I'abd
cOypr.

6) Hamoseon me Obu1 «Bia AbIKOU (GPAHKOB, CAKCOB U ALIEMAHOBY, €0 Opu
IUATBHEIN TUTYJ 3By4au mo-apyromy. O 6vut MnepaTopom ¢paniry30s.
B) B 1805 roagy Hamomeomy 6wvwio me 40 aer. 3mas, uro Hanomeor
poaumics 15 asrycra 1769 rosga, myTéM HECIOKHBIX BHEIYACICHUN ITOLYIUM
aro B 1805 rogy emy 6su10 36 aet (35-36).

20) «. .. Ilana Iuwi 9 nocaywno ysewuas. . .»
ITana Huxoro He yBenuan. HamoseoH, kak u3BeCTHO, KOPOHOBAJ ce0s caMm
BBIPBAB B MOCIEIHUY MOMEHT KOPOHY u3 pyk [lanel. 1o 3naumio: ou Ummne
pPaTop He 60X BEU MIIOCTHIO, & CBOMM TATAHTOM, YIIOPCTBOM, TPY JOII00UEM

21) «... 6 mom camom cobope ce. Cmedana...»
Kopounanus npoucxoguna B Illapuxke, B cobope Horp-/lam.

22) «... mym Jce NOMUPUACA. . .»

Hy ma, Tyt xe! Tyr xe, Tonpko mociae I Ilosbckou KaMImaHum, IIOCII
CTpamHoO, KpoBaBou 6uTsE! mpu [lpeiicum-dunay, nocae Opuatanga®s,
apvus Benurcena 6buia pasgaeiaena u onpokunyta. Hy, na! Torpga, kora:
Hamoneon momén no rpanun Poccunckon mMmepun, u, Tak CKa3aTh, yIPo
XKaJl e€ cyBepeHUTeTy, Torjga-To Hamoseon u pemmnt moMupuThes ¢ 6exo
Jarou ArekcanapoM. OTOT MOMEHT B UCTOPUU MOJYHUUI HA3BAHUE BCTPEYL
Ha Hemane, xorga npasurenu 3anajga 1 BocToka BCTpETWINCD HA MIOTY H:
MOrPAHUYHOU PEKE.

36B Houb ¢ 5 Ha 6 mroaa 1809 rozga.
3THa caMoM fene He MMNEPATOP ¥ UMIEPATPHUIA, & KOPOIL U KOPOIEBA
3814 mronsa 1807 r.
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23) «... ecmpemuswuce 6 IpdPypme. . .»
Ha Hemare!?® B 1807 rogy, a me 1805!

24) «. .. dozosopuauce o pasdese Typeyrozo nacaedcmsa ... , ... Kon-
CMAHMUY . . . 6bIa Ha3HAUEH NpeemHuKom cyamana Mexmeda 4 6 Koncmanu-
nonoae; 6pam Hanoaeona — Jhocven — cmaa xecapem Beauroti Pymvinuu
na dynae. Xumpoymnoitd mapwas Maccena 6via naznwaven xopoaém Ilsge-
YUY U HCEHUACA A cecmpe poccutickoz20 umnepamopa. Jlywwutd u3 poccu-
cxuz dunaomamos — 2pad Muzaua Cnepancrxuti — cmaa nocaom Poccuu
6 Ilapuace u cosemnuxom Hanoseona 6 deaar npoceewenus v HayKu.»

a) [orosopwinuch 00 yCTAHOBJICHUU KOHTUHEHTAJIBHOU OJOKALLI IPOTUB
Anurimu u o coroze Ppannysckon u Poccunickon nmnepun.

6) KoncranTun Huxorga He GbUI IPEEMHUKOM CyJITaHa, a TeM Goaee Mex-
mega 440,

B) Jliocben o1 Hamoneona He mosyymia HUYEro, KpOME BLICHUIKM U3 CTPAHEL
3a pecnybIMKaHCKUE YOeXAeHWUs U KPUTUKY OoauTuku Opata. Jlrocben
B Pymeinnu nuxorga ze xuia. OH xuin cHavaaa B Pume, 3aHumasnch apxeo-
JIOTHEH U JTUTEPATYPOn, a nosxe nepebpanca B Amepuky (CIIIA).

r) Berukou PymeHuu B T€ BpeMena He OBLIO, 8 ObL1a ABCTPUUCKAS UMIIEPUS.
1) XuTpOyMHEI GBIBIIMU KOHTPAOAHAUCT, Maprmal MacceHa mpecnoKonHO
xuu B [lapuxe (unorga), ocransaoe BpeMs Boesad (Mcnanus 1808 r. u ap.),
HO kopouiém [llBennu oH He ObLT HUKOTr 4, TeM Oosee He ObLI XKEHAT Ha, CeCTpe
poccurickoro umneparopa. A Bor mapman Bepuagor (4T06 emy mycTo
6w110!) mpenan Hamoneona u cran kopoaém Ilsenun, HO 1 OH HE OBLT KEHAT
Ha pycckou npunnecce. Kro xenon 6uuta Jlesupe Bepuanor, ypoxaéuuasn
Kanapu.

e) Cnepanckuu xOTh W THOHpaBwics HamoneoHy BO BpeMs BCTpeYd HA
Hemane*!, Ho mpenaTeneMm oH He ObLI, KK, COOCTBEHHO, U ImOCIOM Poccun
Bo ®pannmu. ITocrom 6e11 Kypakun (u Tomcroun?).

25) «... Coaneunozo xopoas — Jlyu 15...»
Jlyu 15 — He conHEYHBIN KOpOJb, a HepasyMubn MoHApXx (dlocrte Hac —
xots moronh). A ot Jlyn 14 — moxamnyu, na.

26) «... HYHCHO 0004€Mb UL 8 00420M IKOHOMUUECKOM COPEBHOBANUU,
4 €20 HE 6LUSPAMb 63 YUACTUS AYHWUT YUERLIT myxcel Eeponvih
He BrmurpaTts u ¢ ayummmu yaéHbiMu Myx)aMu! [lommTuka KOHTUHEHTANb-

39B Tunssure. Berpeua B Dpdypre Takke Oblia, HO MO3AHEE, B CCHTAGPE—OKTAGDE
1808 r.

40Cynran Mexmes 4 xmr B 17 Beke.

41310 mpomsomio Bo BpeMs BcTpeun B Jpdypre, Cnepanckmii He GLLI Ha BCTpEde
na Hemane (B Tuassumre).
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HOU O/I0Ka ALl OBLIA B KOPHE YIIepOHa M HAHECIa Bpel (PPaHIy3CKOU 3KOHO
MUKE HEe MEHBIIUY, YeM aHTJIUUCKOU; HO Y Bputanuu GbLI0 MHOrO GOraThn:
KOJIOHUMU, 3 CBOIO 3HAYUTEJIbHYI0 KOMoHu Jlyusuany B Amepuke Hanomeor
mpogan CIIIA emé B mepuoa KOHCYILCTBA.

Kpome Toro, maxe B rocymnapCTBaX, YIPaBAACMBIX DPOACTBEHHUKAML
NwmnepaTopa, B 61okafge cymecTBoBaau Opermm. Tax, ro/naHackas apMus
Jlymn, 6para Hanoneona, 6buia ogeTa B aHTIMUCKOE CYKHO.

27) dpanuuu u CBOUX yMOB XBATAJIO!

28) «Hanoaeon 1 sowéa 6 ucmoputo xax IIpocsewénnviti Amnepamop
IMNA NAMANG HCUBA NOHBIKE, K020 MAA0 KMO NomHum boesbie nobedv yoa
4020 KOPCUKAHYA.H
Her, ckopee nao6opor??. Ilobeasl O CHX HOp IOMHAT, U OyIyT IOMHHTI
€mIé OYeHb JOJr0, NOKa He nepeBeaéres poa Homo Sapiens. Takoe ue 3a6u1
BaeTcs!

B mame Bpemsa CymeCTBYIOT JIOAW, XPAHAIIUE MAMATH O TEX BPEME
Hax. M UM — BOEHHO-UCTOPUYECKUE PEKOHCTPYKTOPHL. Kaxawi roj
NpU XKEIAHUM, MOXKHO JHUIE3PETh WHCIECHUPOBKU BOPOAMHCKOrO cpaxe
Hus, Jduiaay, Aycrepauna, Bsasbmer, ManospocaaBia, mepenpaBbl depe:
Heman v muOXecTBa MaHEBpOB. («CTOMKUN OJOBSHHBEIU COIAATUKY, «Man
ckue MaHEBpLD u T.m.)43

Bor u BCE — 0 AuuHOM COCTA3AHUM MOCKOBCKHAX U IETEPOYPICKU
aobuMies cypoBon gambl Mctopuu. KoMaHaHOTO MEPBEHCTBA HA TYPHUDC
JlomoHOCOBA HE OBIBaeT — Tak Xe, KaK HA CHOPTUBHBIX QuumMnuagax
Ho XypHAIMCTHI, KOHEYHO, UHTEPECYIOTCA: KAKUE WKOAbl BHITIALAT CAIb
Hee BCex mpoumx, deM ofyciaomieHa ux cuiaa? OO0 3TOM TOBOPAT CyXWH(
uudpse: 47 MOCKOBCKUX TIKOJ OTMEYEHBI XOTA Obl OJHOU MOXBAJBLHOU I'Pa;
MOTOU 33 YCHEXW CBOMX HOUTOMIEB Ha KOHKypce mo uctopuu; 20 MmIKo.
OTMEYEeHBl XOTA Obl ABaXk kI, 11 — Tpuxkasl unu Gouabiie. ToabKo 0aHA U
MOCKOBCKUX IIIKOJ — CJIaBHAsA H7-as, [ie €CTh U MATEMaTHYeCKNUe, U I'yMa
HUTAPHBIE KIACCHI — YCTOAIA B PABHOM comepHuyecTre ¢ Kaaccuaeckon 1
Axamemuyeckon rumuasusamu IleTepOypra. A eciu y4ecTb, 9TO TOA0BUH

4213 Bcex MEPEYNCIEHHBIX B TEKCTE YYGHBIX TOMBKO BoabTa 1 Dyphe GhLIN 3HAKOMBIMI
u dasoputamu Hamoaeona. dpcren, Jlob6adesckuu n [[laMOOIL0H HAYAIA CBOIO [ACATENb
HOCTE mocne yxona Hamoneona. Wmxenepa Pynrona Hamoneon nHe omenma, a I'aycc:
BOOOIIE HE 3aMETHI: BeJb 3TO OOBIYHBIM HEMEIKUM MaTEeMATUK U3 [aHHOBEPA — TO €CT!
noAAaHHBEN aHMIHUCKOro Kopoas (TepriorcTBo aHHOBED NPUHALIEKANO AHTIMMCKOM)
xopomo I'eopry 1), KOTOpEIM HEKOrAa He cTaHeT marpuoroM Ppaxnmu!

43Kak mam crano m3BecTHO, AHA JIaBPDEHOBAa — yYaCTHUTA TAKUX BOCHHBIX WHCICHH
POBOK.
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[IPEMUYU U MPemb MOXBATLHEIX OT3BIBOB 110 McTopuu B 57 MIKOIE JOCTATACH
MaTeMaTUKaM — TOT[a HOJIb3a KOAAEKMUSH020 U MHOZOHAYIHOT'O DA3BU-
THUA MKOIAPOB CTAHET ACHA AK€ CAMBIM IIPOCTOLYIIHEIM PYKOBOIUTEIAM.
JloMoHOCOBY 3TO 6BLI0 04eBHAHO — HO 300 €T CIoyCcTs KOe y KOr'O BBI3HI-
BaeT coMHeHUs. Eciu cOMHEBAENILCA B pe3yabTaTe, TO HOIpoOyH cdeaams
[eJI0 — ¥ TOr[a CaM MOUMENb, CTOUT JX OHO TPy aa/l

B szaxuiiodyeHue BCIOMHEUM €IIE OJHY «MEIOYb»: BPATA yICHOCTH BIED-
Bble OTKpHUIKCHL nepen JlomonocoBeim He B Mockse u e B IlerepOypre,
a B CKpOMHBIX Xoamoropax. Kakue meHTpBl POCCUUCKOU TIyOUHKU MOTYT
U XOTAT UCPATH CXOAHYIO POJb B Hamu auu?! Kpome aByx cTosull, TypHUD
JlomonocoBa yxe Tpetun rog npooauTca B Openbypre — Takxke [ BCEX
xenaomux mkoabHukos 4. B 2001 rogy Ha UX JOJMIO IPUILIACH 3 IOXBAIb-
HEIX OT3mIBa no ucropuu; B 2002 rogy — yxe 11 OT3LIBOB U 2 IPEMUU.
ScHa gu BaM TeHAEHNNS, YBAXKAECMBIC YUTATEIN !

7Kroopr KOHKypca IO MCTOPHM HE IMOJb30BAJOCH (POPMAIBHEIMU KDPU-
TePUAMHU OIPEIeIeHIs NO0eIUTeNIeN, PEIIeHNs 0 HArPAXKACHUNA IPaMOTOU
«3a yCHenHOe BBICTYIJICHHE HA KOHKYDPCE [0 UCTOPUM»Y U O IPUCYXKICHUX
6aJ1a MHOTOOOPbs IPUHIUMAJIUCH IEPCOHAIBHO MO KAXKA0U padoTe.

44HeCckoMBKO MOCICAHUX JET TYPHHUD HPOBOAMTCA TAKXKe M B XaphKOBE, a MOCICIHEE
BpeMsA — ¥ B paAjge APyrux ropogoB. OpraHm3aTopsl B THX rOPOAAX CAMOCTOATEIBLHO
NpPOBEPAIT PAGOTHI M MOABOAAT WTOrW. II03TOMY y HAac HET BO3MOXHOCTH IPOBECTH
CpaBHEHUE, KOTOPOE€ MOXET CAeaaTh TOJBKO YEJIOBEK, npoanaanﬁ BCE€ CpaBHUBAEMhbIE
paboTHI.
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Koukypc mo acTtpoHOMUM M HayKaM O 3em.Je

Bompocsr u koMMenTapum moaroToBmi g. ¢.-M. H. Angpen Muxamio
Bud PomanoB — ruaBHbm cnenmanauct OTaencHus (U3UYECKUX HAYE
Poccunckon akagemun nayk (romanov@gpad.ac.ru).

Bompocsr

OTBeuanTe Ha JFO6BIE U3 NMPEJIOKEHHEIX BOIPOCOB, KOTOpHIE Bam unTe
pecuel. [ocTaTouno gaTe npaBuwibHBIE OTBEeTHL HA 4 BOompoca. Boubme —
MoxHO. [Ipy moaBegenHny uTOroB OyayT YITEHH KOIMYECTBO MPABAILHBL
OTBETOB, UX MOAHOTA 1 Bam kanacc (Bospact).

1. Ha ¢uarax xakux CTpaH MOXHO yBUAeTL cossesgusa? Kaxue crTpans
(a ux oveHp MHOrO!) HMET HA CBOMX (IArax UHYH ACTPOHOMUYECKYK
cuMBOIKY? A Ha 9béM duare n300pakeHa TBOUIHAA CUCTEMA UCUUCACHUS

2. MpeanoxuTe HaubOICE MPOCTOM CIOCOO U3MEPEHUA BHICOTEI (C Omub
xou me 6onee 10%) Tnasroro 3panua MI'Y na Bopo6bésbix ropax (wim, eciy
BBI HUKOr 13 He Bujgeau [nasuoe 3gauue MI'Y, 1:060ro apyroro BHICOTHOIC
afanus). [Ipeanoxure HAMOOABIIEE YUCIO CIOCOOOB U3MEPEHUA BEICOTH
3[aHUsA, OCHOBAHHBIX HA Pa3HBIX (uamyeckux npuHimnax. [lompobyunTe
CONOCTAaBUTHL TOYHOCTH PA3HBEIX METOMAOB.

3. Ecau 3emus Kpyriias, TO MOYEMY K€ MBI 3TOTO B MOBCEIHEBHOU XU3HU
Kak [paBwiao, He 3aMedaeM?! Kax mpoine BCero «yBHIETHY 3aKPYIVICHIH(
3emMHOro mapa’? MOXHO Ju 3arisHyTh 38 FOpU3OHT? [laneko a1 ropusoH:
HA APYTUX [IAHETAX!

4. Oxono Hoeon 3enananu ects ocTpoBa AnTUnOnoB. Yem OHU Tax 3HAME
HUTEI, 9TO OCTPOBA HA3BAIU B UX YECTb, U [IE €IIE DTU CAMBIE AHTUMO/E
BCTPEYAOTCAT

5. ToBopsaT: «ax, kocmudeckue ckopocTuly A ¢ KaKuMu HEGECHEIMU TEIAMI
Ber camu Moruin GBI IOCOPEBHOBATHLCS B CKOPOCTYU WM [NAXKE UX OOOrHATH

6. Kakumu «aCTpOHOMMYECKUMU»Y EJUHUIAMUA U CUCTEMAMEU CUETA Mb
MOCTOSIHHO MOJB3yeMCsA B MOBCeaHeBHOU xu3Hu! Kaxas neHexHas
CUCTEMa, OCHOBAHHAJA HA ACTPOHOMMYECKUX IPUHIUIAX, IPOCYIIECTBOBAL:
o 2002 roga?
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7. M. B. JlomoHOCOB, «YTpeHHee pasMbllLicHHE 0 bBoxwueM BeamdIum»
(1743 rop):

« ... Koeda 6bl cmepmubim cmoas 6blcoko
Bosamoxcno 6biao 603aemems,

9mob x coanyy wawe OPEHHO 0KO
Mozao, npubaurcuswucs, 6033pemn,
Tozeda 6 co ecex omxpblaca cmpan
Topawuii seuno Oxean.

Tam o2HENHDL 8AALL CPEMATNCA

U ne naxodam bepezos;

Tam UIPU NAGMERHDL KPYMAMCA,
Boprowucy mnoxrcecmso 6exos;

Tam xamnu, xKax 60da, Kunam,
Topawu mam doxcou wymam ... »

A noyemy Comune 6ypaur? Cornacust qu Ber ¢ JJomonocoseim?

8. Cobuparorriee CBOUCTBO JUH3EI OBLIO U3BECTHO €IIE APEBHUM; NLIA(OBKA
OYKOBEIX JIMH3 u3BecTHa B EBpone He mozanee 1280 roaa; u gaxe MOKpOBU-
Tenb y4eHbX ¢B. Ueponnm (348-420) 0OBIMHO M306paXKAETCSA YUTAIOMIUIM
B oukax. llouemy xe 111 mM300peTeHUs TeNeCKOIa MOTPEOOBANOCH €Ié
6omnee 300 aetr? Iloyemy Tammmen Bepw1 m HACTAMBAL, YTO €0 aCTPOHO-
MUYECKUEC OTKPBITUA — PEAJBHOCTH, B TO BPEMsA KAaK BCE IIpOYUC NyMaJu,
9YTO DTO IPOCTO ONTHYECKUM 0O0MaH («BTMpanue o4koB»)? Ilouemy, yBm-
nes 7 suBapsa 1610 r. «csuty» FOnurepa, oH OmyGIuKOBaJI CBOE OTKPHITUE
Cpa3y Xe W CaMbIM IUPOKUM O0pPa30M, & BOT PE3yJbTATHl HAOIIONCHUU
CaTypHa CKpBUI 3a aHACPAMMOU, KOTOPYI0 MHOIO JET HEe PaCIu@pOBHI-
Baa? Tem HE MeHee, Tak U HE PA3rajaB dTOU HEGECHOU 3araJKu, OH CAe/Ial
o Carypue yzaunoe mpexackasanue. Kaxoe xe?

9. (Ecte au xu3Hbp Ha Mapce, "Her Ju xwusHu Ha Mapce, — HayKa
He B Kypce aeaay. Korga u kem 510 ckazano? YTo uaMeHuIOCs o CyIecTBy
K HacTosmemy BpeMmenu? W3 mecHu: «YTBEPXKAAIOT KOCMOHABTHI U MEUTA-
Temu, 4T0 HA Mapce OyayT s6aouu nusectw. Kak Brr mosaraere, 6yayT?

10. Bl monyumium «3aragovHyl» mmdpPOBKy B BHAE AHATDAMMEL
/SMVEMAJSUNPKO/. Cumoxere eé npounTaTrs?
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OTBeT Ha Bompoc Nel

K coxanenuio, MHOrue y4acTHUKN L[ypHUpPa BCE-TAKU MMyTAJU CO3BE3INUS
7 3BE3NOUKWY: MEPBOE — 3TO u3obpaxenus (6oree wim MeHee MPaBIO
nogo6HbIE) peasbHO HAOGMIOIACMEIX KOH(GUIypanui 38631 HA HEOE, & BTO
poe — yCIoBHBIE HAGOPHI PA3HOr0 YMCIa FEOMETPUYECKUX CUMBOJIOB, IS
MOI'O OTHOLICHUA K He6y HE MMCKIINX.

CosBesausa m300paxkeHsl Ha (Iarax BCErO HECKOJIBKUX CTPAH MuUpPa
HauGosee «6oraTas» poCCHITbL MPeACTABICHA HA duare bpaswinun, rae u3o
6paxeno nenoe Hebecuoe noaymapue. Cossesaue FOxunu Kpect Briroden
B rOCYIaPCTBEHHEIE (QIaru I0KHBIX AHTVIMUCKUX JOMUHUOHOB: ABCTDAIUN T
Hosou 3enanguu. Ilo cocencTy emmé Tpu rocyaapCcTBa UMEIOT €ro Ha, CBOEN
daare: [Tanya Hosas I'sunes, Camoa u Mukponesus. Hakonern, uHTepecH
YHOOMSAHYTBH M TaKOe U3BECTHOE M KPACUBOE Co3Be3ane, kak boabmas Men
BEAUIA; OHO TOXE IOMECTIIOCH Ha (Jare, MpaBa He COBCEM I'OCY JapCTBa
a Bcero Jmmb oguoro u3 mraros CIIA — Aascka.

CaMBIX Pa3sHOOOPA3HLIX «3BE340YEK» HA (uiarax AeUCTBUTEALHO OYCHI
muoro. Hanpumep, 1 3Be3gy mmeroT caepyrommue crpansl: Beernam, Uspa
wib, Uoppauus, KHAP, lana, Bypxuna-dPaco, I'sunes-Bucay, [Jxubyru
3umbaose, Kamepyn, Jlubepus, Mapoxkko, Mozambuk, Ceneran, Comann
Toro, AP, O¢uonusa, Kyba, Cypunam, Yuiu, MapmamioBsr ocTpoBa
Haypy. Heckonbko 3BE31 moMecTHINCH HA (rarax rocygapcTs: BocHus v
Ilepriorosuna, Caosenusi, Upak, Kurau, Mosuma, Cupus, Tamxukucran
Bypyuau, Ka6o-Bepae, [IP Kouro, Cau-Tome u [Ipuncunu, lougypac, I'pe
uaja, Jovunuka, [lanama, Cent Kurc Hesuc, CIIIA, Benecysaa, Comomo
HOBEI OCTPOBa, TyBauny.

«AHas aCTPOHOMUYECKASA CHMBOMUKAY — DTO, KOHEYHO, MPEKIE BCET(
Couniie, KOTOPOE MOXKHO YBUAETH HA caenyiomux dpuarax: Makegouus, Bau
raagem, Uunusa, Kasaxcran, Kuprusus, Jlaoc, Anonus, Hamubusa, Hurep
Aprentuna, Ypyrsau, [lamay; a CosaHie B KOMIOAHUU CO 3BE3JAMU —
Ha ¢daare @ummnnue. Ha ¢rarax HEKOTOPBIX CTpaH M300paXkEH BOCXO,
conuna: Manasu, Auturya u Bap6yna, Kapubaru.

B crpanax MyCysbMaHCKOrO MUPa HA FOCYAAPCTBEHHBIX (DJIArax TPAAN
LAOHHO IPUCYTCTBYET MOJYMECSI, KaK cuMBOaI ucjaama. [Ipuaém naburro 1a;
IOTCs ¥ ONIPEJe/ICHHBIE OCOOECHHOCTY B €0 IOJIOKCHAN, HAPAMED, OH MOKeE!]
ObITE M300paxkeén crouMa (Manbauser), win Hakiaouuo (Ilakucran), Haxko
men, aéxa (Maspuranus, Henan; no a0 yxe ckopee noxe By s, uem cum
Boa ucaama). Mecsan Ha ¢uarax npucyTCTBYET U B KOMIIAHUM CO 3BE3aMU
manpumep, ¢ oguou (Typrusa, Azepbangxan, Amxup, Tynuc, Manaizusn)
WY ¢ HECKOJIbKUMU, pudéM crouMsa (Cunramnyp, Y36eKucTaH).
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Hagsepnoe xajib, 9TO HU OJHO FOCYAAPCTBO MUPA HE IIOMECTUJIO HA, CBOU
(prar HUKAKUX U300PAKEHUU PEIKUX ACTPOHOMUYUECKUX O00BEKTOB, HAIPU-
Mep, komeT. Ho 3aT0 5pyAuTEHl cpeau TYPJOMOBIIEB He 3a0bLIN YIIOMAHYTH
naxe cBacTuky — apesrenmmu (6osee 5000 set) cumpBon ConHIA U CMEHBL
BpEMEH rofa, — CUMBOJ, NMPUCYTCTBOBABIIUU BO BCEX WHIOEBPOMECUCKUX
KyJbTyDax.

ITo noBO 4y ABOMYHOU CUCTEMEI BO3HUKJIO, BUAUMO, ONPEACAEHHOE 3aMe-
I3 TEJABCTBO. BCQ]."O 2 yY49aCTHUKA IIPDABUJIBHO OTBCTWIN HaA 3Ty {YaCThb
BOMPOCA, & UMEHHO, YTO OHA U306paxena Ha ¢guare Kopeu. /leucteurensso,
B IEHTPE KOPEUCKOro ¢hiara MOMEMICH KPYT, Pa3JCICHHLIM Ha JBE B3a-
UMOJONOJHAKINNE U B3aUMOIIPDOHUKAKOIIUE ITOJOBUHBI «MHBY U «AH). OHI/I
CUMBOJIU3UPYIOT BEUHYIO 60pbOY U HEPA3PLIBHOE €IUHCTBO JBYX IPOTUBO-
HOJOXHEIX HAYAT (CYIIHOCTEN ), KOTOPHIE MOXKHO BHLAGIUTH B JIOOBIX SABJIC-
HUAX IPUPOIBL. DTU IPEACTABICHUS JEKAT B OCHOBE Guiaocopuu U peauruu
NAa0CU3Ma, PAacIpOCTPaHEHHOU BO BCex cTpanax [anbmero Bocroka, mpe-
xje Bcero B Kurae. KpoMe neHTpansbHOrO CUMBOIIA, TIO KPAAM KOPEUCKOTO
darara w3o0paxkeHbl XapaKTEPHBIE YEPTOYKU, IENIble WIM Pa3geJeHHLIC
nmomoaam mo cucteme (00, 01, 10, 11), 9TO MOXeT CIyXUTb IPAMEIM U30-
OpaxXeHneM UMEHHO JBOMYHOU CUCTEMEI cuéra. Bosee nonmnas cucrema us 64
TAKUX KOMOMHAIMY U3 6 YEPTOYEK CONEPRKUTCA B ApeBHekuTaunckon «Kuure
IICPEMEH).

Muorue y4acTHUKM yKa3BIBAIM HA XapakTepHwex Bua ¢uaros CIIIA,
I'peuuu u Ypyreas, GpOH KOTOPBIX COCTOUT U3 YE€PEIYIOMIUXCS OCNBIX U [IBET-
HEIX I0JOC (KaK HA MaTpace). B HEKOTOPOM NPUOINKEHUY UX TOXKE MOKHO
IPUHATH 33 u300paxkeHune Meanapa wiu cucteMs! Buga 01010101 . ..

Tunuunbie OMMGKN.

— Ha ¢unare CCCP moxHO yBUAETH CO3BE3AUE.

— dnarm no4TH BCEX CTPAH BPUTAHCKOIO KOPOJIEBCKOI'O COM03a.
— Kuetwarsm duar na ¢ununme: 4épusm — 0, Geapm — 1.

— Wapanas — moxymecsir.

— Ha ¢unare CIIA M0xHO 00HAPYXUTH MHOTO CO3BE3IUN.

HeTpusnainHble BEpPCHUH.

— [IBomuHas cucTeMa MyCyJbMAHCKUAX CTPAH — 3B€3/a U JYHHBIM CEPII.
— Ha ¢arare Poccun — opéx ¢ gByms romoBamu.

— [Bon4Hasa cucTeMa UCINUCICHUA U300paxkeHa Ha duare Becemupron acco-
UANUKA TPOrPAMMUCTOB (7)

— Ha ¢nare Bpasumun nm3obpaxeHo 3BE31HOe HEOO B IEHb IPUHATUS HE3A-
BUCHAMOCTH.

— Ha ¢uare ¢pyr6oabuon komanasl «Catypu-Pen'TB» uzobpaxén CaTyps.
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— Ha ¢uarax mpucyTCTBYIOT XUBOTHEIE, 8 MHOCHME XXKMBOTHEIEC IPUCYT
CTBYIOT B BUE CO3BE3IUN.

— Ha ¢aare Anouun mzobpaxena 3se3na no umenu Counre.

— «/ly4me, kOHEYHO, IATH 3BE3JOYEKY.

OTBet Ha Bonpoc Ne2

Cama 1o cebe 3a1a49a 00 M3MEPEHUM BLEICOTHI OOJBIIOrO 313HUA U3BECTH:
NABHO M CyIECTBYET B pasHbIX BapmaHTax. COOTBETCTBEHHO, U GOJLIIMH
CTBO OOCYXJIaEMBIX HUXKE CIOCOO0OB TakXke «He HOBbD. OIHAKO, UMEHH(
Tnasuoe 3nanune MT'Y nm. M. B. Jlomonocosa Ha Jlenunckux (Bopo6bésrix
rOpax CymEeCTBEHHO OTIMYACTCA OT MHOTUX ¥ MHOTUX MHBIX BLICOTHBIX 374
Huu. COOTBETCTBEHHO, T€, KTO B JaHHOU 33Ja4e PACCMATPUBAT «abCTPAKT
e He60ckpéOy (Tuma WTC), HemzbexHO BOAAIM B OIIMOKHU, CKODE
BCEro, MPEBOCXOAIINE TI0 CBOCU BEIMYUHE TpeOyeMble B YCJAOBUM 33,144l
10% TounocTH.

Bce paccmaTpuBaembie COCOOH! YCJIOBHO MOXKHO Pa3eJUuTh HA [EOME
TPUYECKUE U PUINICCKAE METOLI.

HawuGosee 4acTo B KavecTBE CAMOr0 MPOCTOrO TMEOMETPUYECKOTO CIIO
coba mpeanaraicsa TakOu: U3MEPUTh BBICOTY OJHOTO 3TaXKa, MEPECUUTATI
BCE DTAXKU U IEPEMHOXUTH OAHO Ha apyroe. (HekoTopsie goTomube yaact
HUKN TPEIJIAraInd JAXe NEePeCIUuTaTh BCe Kupnuyn). HO, BO-IEPBHIX, I
TapaHTHsA, YTO BBICOTA PasHbIX draxen oquHaxkosa?! ([luas MTY ona TouH
pasnan). A Bo-BTOphx, '3 MI'Y — ne npamoyroasaei He60CKpeO, a nupa;
MUA CIOXKHOU APXUTEKTYPHOU (POPMBI, 3HAYUTENBHASA 9YACTb KOTOPOL
BOBCE He uMeeT dTaxken. KpoMe BEpXHEro MW, B HEU UMEIOTCS €IIIe MHOT'(
OPYTUX (BHEITAXKHBLIX» BCTABOK. TONBLKO MPHU yCJIOBUM BBICOKOU AKKYPAT
HOCTHU B BU3YAJIbHEIX U3MEPEHUAX MOXKHO, HABEPHOE, ONPEACIUTE TAHHEIN
€rocO60M BEICOTY «PABHOMEPHO-3TAXKHOW» YACTU 3JAHUA, a 3ATEM COIO
CTABUTH €€ C MOJHOU BLICOTOU U MPU DTOM HE BBIUTHU 33 MPE/IEIbl 33 1aHHOL
TOYHOCTH.

He cambiz mpocTon, HO erme 60Jee PaCIpPOCTPAHEHHBIN CITOCOO — METO]
TNOAO00OHBIX TPEYTOJABHUKOB, C IIOMOIIBI0 KOTOpOro ermé danec, mo mpena
HUIO, U3MEPWJ BEICOTy erumeTckux mmpamug. Camo mogobue Tpeyrogb
HUKOB 00ecnedmBaeTCsa Jaub0 €IuHON JWHUEH BU3MPOBAHUA HA BEPIIUH)
MNUIA ¥ OPEAMET U3BECTHOM BBLICOTHI, JnOO 1O Jueu Teru oT Cosnna
Kax ma3BecTHO, M1 ONPEneJeHuss UCKOMOU BBICOTHI B GOJIBIIIOM TPEYTOJb
HUKE NOCTATOYHO M3MEPUTHh OCHOBAHUA B MAJIOM U GOMLIIOM TPEyTOJbHU
Kax, a 3aTEeM B3ATH MPOMOPIUI0 OTHOCUTEILHO U3BECTHOU BHICOTHI MAJOT(
TPEyrOAbHUKA. MeTon, KOHEYHO, KIACCUYECKUN, MOXKHO HAMEATHCS, IT(
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He noaBexér, HO ... Ho omaTh-Taku, B OoTIMYME OT MIPSAMOYTOJBHOI'O
HeOOCKpEGa miu JI060r0 MHOrO OTBECHOrO OOPBIBA B CAyYae ¢ HUPAMUIOU
He SCHO, KaK € U3MEPUTDH JIMHY OCHOBAHUS OOJBIIONO TPEYrOIbHUKA?
Beapb eé uenTpanbaas Touka (MECTO HA TOPU3OHTAIBHOU IIOCKOCTH, Ky 3
IPOELUPYETCA €€ BEPIIUHA) OCTAETCA HEAOCTYITHON A Hac. Ecau Mbl npo-
CTO U3MEpPUM PACCTOAHUE A0 Omumxaumen crenbl '3 MIY, To momycTum
OoubIiny0 OmubKy, BeAb BEPIIUHA 3JAHUA HAXOAUTCSA HE TOJBKO BHIIIE,
HO u paubie! (HekoTopeiM 0O6JerdeHueM NaHHOIO NPOTUBOPEYUA MOXKET
CILyKUTb METOJ APAIEIHHOI0 [IEPEHOCA U3MEPAEMOr0 PACCTOSHUSA OT 611~
JKAUIIEN CTEHKH 0 IEHTPA 3 1aHus BOOK OT JIUHUYN BU3UPOBAHUS, HATIPUMED,
HA NAPAICIBHYIO YJIUILY ).

B ciyuanx, KOrna Helb3s U3MEPUTH PACCTOSHUA JO OCHOBAHUS O0BEKTA
HENMOCPEICTBEHHO, IPUMEHSIOT METO TPEYTOJbHUKOB HA PA3HOM Y JAICHUM.
He TpyaHO 3aMeTHTDb, 9TO YoM BO3BBIIIEHUS J060r0 0OBEKTA yMEHBINA-
€TCs [0 Mepe HAIEro yAAJICHUs OT Hero. Takum 00pa3oM, eCau U3MEPUTh
cHauana yroa Bo3sbimeHua mmumid ['3 MI'Y B6ausu 3panus (HO He mOA-
XOJAs K HEMy BIUIOTHYIO), a 3aTeM — Ha OOJbIIEM yIAJCHUU, ¥ He 3a0bITh
U3MEPUTH TO PACCTOsHKE, HA KOTOPOE HaM IPHUILIOCH [IPU dTOM «OTOLBU-
HYTBCsY, TO U3 CUCTEMEl IBYX TPEYIOJIBHUKOB C OJHOU U TOU XK€ BBICO-
TOU, HO PA3HLIMU [IJIUHAMU, HETPYAHO MOIYIUTH (POPMYIY A UCKOMOU
obrien BEICOTHL. [[aHHBI METO[ BIOJHE TOYEH, XOTS MPOCTHIM €r0, MOXKa-
JIyU, HE HA30BEIIIb.

BumskuM Mo CMBICIY K PACCMOTPEHHOMY ABJIAETCA M METOJA TOPU3OH-
TaJIbHBEIX [TAPANJIAKCOB, TeM 00see, YTO B aCTPOHOMUM METOJ HaPaJIIaK-
COB fIBJSIETCA OCHOBHBEIM METOAOM m3MepeHus paccrosuuu. [lepememasce
MEPICH JUKYJIAPHO HAMPABICHUIO HA WHTEPECYIOMUUA HAC OOBEKT, MOXKHO
U3MCPUTH, KaK MCHACTCA BCINYUHA YIVIQ HAIIPABJCHUA HAa HETrO B 3aBU-
CHUMOCTH OT IPONAEHHOro paccTosHus. U3 Tpeyrombuuka, 06pasoBaHHOIO
OBYMs KPAUHUMU MOJOXKCHUAMHU HAOMIONATENs U BEPXHEH TOYKOU 3NAHUI,
MOXKHO OIPEAEIUTHL PACCTOAHUE 10 HeE IO HAKJIOHHOU IIOCKOCTH. A 3aTeM,
U3MEPUB YrOJ BO3BHIIIEHNS, HAKJIOHHOE PACCTOSHNE YIKE MOXKHO [I€PEBECTH
B BBICOTY BCErO 3JAHU.

Ouenb 6IM30K K METOAY MAPALIAKCOB U (IUCTO ACTPOHOMUYUECKULD
METO[ OoIpeneacHus BBICOTBI 3JaHUA IO CYyTOYHOMY ABUXCHUIO CBCTUJ.
CocTouTr OH BKpaTue B CJAEAYIOMIEM: €CIA OT BHICOKOI'O 34aHUS OTOUTH
HA [OOCTATOYHOE DPACCTOSHUE K CEBEPY, TO CBETUIA B IOXKHOU CTOPOHE
HeGa, OYeBUAHO, OyAyT NBUTATHLCA HA (POHE 3MAHUA C BOCTOKA HA 3amaf
MOYTHU rOPU30HTAILHO. CyTOYHOE NBUXEHUE CBETUI, BUJAMOE HAMU, OTPA-
XKaeT, KaK M3BECTHO, COOCTBCHHOE BpAIlCHWE 3EMJIM BOKDPYI' CBOCH OCH
co ckopocThio 1 o6opot 3a 24 waca. Moxuo HauTu (0K06PATH) TAKYIO
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TOYKY Ha TOPU3OHTAILHOU NOBEPXHOCTH, 9TO KAKOE-HUGY Ib CBETUIO (APKas
3BE3/a WK [UIAHETA) OKAXYTCA TOYHO Ha JUHUM, COCAUHAIONIEN HAGII0A
TeJsi ¥ BEPXHUU KOHel IMNWis 3taHusd. Torga, OIBUCasCh IO IOBEPXHOCTI
3eMJIM Ha BOCTOK, MOXHO TaK NOA00PATH CKOPOCTH CBOETO «BHIIIATMBAHUIY
4TO BHIOpAHHAA HAMHU 3Be34a OyJeT IMOCTOSHHO BU3YAJIBHO COBMEIIECHA C(
mmureM. Hame mepemerieHue Ha BOCTOK B JaHHOM CaIydae OyeT BIIOJIH
AHAJOIMYHO HAINEMY «CyTOYHOMY BPAIICHUI» BOKPYD BEPXHEI'O KOHIL
s 3gaHus. COOTBETCTBEHHO, U3MEPUB CKOPOCTDH TAKOI'0 IePEMEICHS
HETPYJHO OMPEACIUTE PASUYC HAINEH «CYTOYHOU OPOUTHD , T. €. PACCTOAHU
[0 BEPXYIIKY MImuis (& IO HEMY ¥ IO yTUIy BO3BBIIICHUA IIMUIA HAJ TOPU
30HTOM — U UCKOMYIO BEICOTY 37aHuA). [JaHHEIN METOI «10 3BE31aM» 6OJIe
TOYEH [ CBETUJI, BHIOPAHHLIX OKOJO HEOECHOI'O 3KBATOPA, T.K. 3BE3 I H:
BBICOKUX CKJIOHEHUAX IBUXKYTCSI TEM MEJJICHHEE, YeM OHU OJMKE K ITOJIOC)
mupa. Kpome sToro, npu Beraucaenusx mo CouHily HY:XHO 6paTh Npoo.
XKUTEIBHOCTH COJHEYHBIX CYTOK (24 4aca), mo 3B€31aM — 3BE3HEIX CyTOR
(23 4 56 Mun), a npu ucnoab30BaHUK JIyHEL HYKHO YIUTHIBATE €€ COOCTBEH
HOE [JBUXKEHUE.

HapepHoe nociegHUM dYHCTO IE€OMETPUYECKUM CIIOCOOOM W3MEpEeHUs
BLICOTHI 3JaHUs (MM HHOT'O BO3BLIIIIEHHOIO MECTA), KOTOPBIU MBI 31€Ch YIIO
MsHEM, SABAAETCA M3MEPEHUE BEJUYUHBI MOHMXEHUA BUIMMOIO I'OPU3OHT:
[P NOAHATUU HaOMogaTens Ha 60abiryio BeicoTy. Q4UeBn[HO, OHAKO, UT(
u3MepsieMBIi 3PEKT BBU Y OIPOMHEIX PA3MEPOB 36MHOIO MIAPA OYEHb MAT
¥ JAHHEIU METO] HUKAK HEeIb3s Ha3BaTh mpocTeiM. He nymaro, 4To6BI KTO
HUOYAb U3 YYAUXCA CMOT OBl PEATU30BATH TAKUE U3MEPEHUs C TPeOyeMOl
[0 YCJIOBHUAM 33a494 TOYHOCTBIO.

U3 ¢pusmyeckux meTon0B Haubosee OOIEU3BECTHHIM ABJISAETCSA CIIOCO0
UCIIOJB3YIOIMIUYI CBOOOJHOE A JEHUE IPEMETOB U HO3BOJISIONIAY BEIYUCIAT]
BEICOTY IajeHus o Bpemenu noxera. O 1HaKo, IOMAMO y4€Ta COIPOTHUBIIE
HUs BO3A4yXa (Ha TAKMX BBICOTAX U CKOPOCTAX IAACHUA OHO OyIEeT YK
OKa3blBaTh CYIIECTBEHHOE BAWAHUE HA W3MEPEHUA), O KOTOPOM YIOMHU
HAJIM HEMHOT'ME, CAMBIM IVIABHBLIM MPEISATCTBUAEM IS «OPOCAHUS KAMYIIIKO]
C KpHIMy OyAeT OMATbH-TAKU (PaKT «HEYJOOHOW» (POPMBI 3JAHUA U HELO
CTYNHOCTHU CaMOU BEPXHEU TOYKHU INWIA I HAmero ¢ BaMu eé menocpen
CTBEHHOI'0 mocerrenus. Beapb eciy KTO-TO XO4YeT U3MEPUTDH BBICOTY I1aJEHIU
10 BDEMEHHU HAAEHUs, TO «POHATHY KAMYIIEK BO n30exaHue OmmnbOK Hy KH(
C HYJICBOU HAYAMBHOU CKOPOCTHIO. Co mmuna MTY B TakoMm ciiydae [0 3eml
HU OJH «(KaMYITNIEK» He JOJEeTUT, & IOTEPAETCS IO Iy THU I'1e-TO HA IPOMEXY
TOYHBIX Kphimax. Hekoropeie yyacTauku TypHupa npenaraiy co T
[MOCTPOUTH TAKOU OATKOHYUK, YTOOBI OH BEICTYNAJ 38 IEPUMETP BCErO 313
HUsI, — HY DTO YK COBCEM MaHWJIOBIIMHA!
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OruacTd [OpeoJoseTh AAHHOE NPOTUBOpedne (HEJOCTYIHOCTH IEH-
TPaJbHOM TOYKU) MOXKHO, IEPEBefs MPOIECC MaAeHUs B MPOLECC moabpa-
coiBanus. [leqo B TOM, 4TO Kak pas Hegateko or '3 MI'Y B HekoTOpBIE
OHUA [NEUCTBUTEIBHO CIy9aeTCsa «IO0A0pACHIBAHUE» MPEIMETOB HA BHICOTY,
[a¥kKe HECKOJBKO IIPEBBINIAONIYI0 O0IIyI0 BHICOTY Bcero 3xanus. Bo Bpems
rOCYJAPCTBEHHBIX MPA3IHUKOB MUHOMETHI CIEHUAIBLHOIO TUNA (MMEHye-
MBIE TAKXKE «CAMIOTHULLD ) BEICTPEAMBAIOT BBEPX 3apsaabl derepsepka. Eciu
YCTaHOBUTH (10 TEXHUYECKUM [APAMETPAM MUHOMETA) CKOPOCTH BHICTDE-
JIUBAHUA 3aPALA, TO MOXKHO PACCUATATH BEICOTY BEPXHEU TOYKY €0 [I0JeTa,
a 3aTeM CpaBHUBAs 3aJIbl CAIIOTA CO 3AaHueM ['3, DPUKUHYTH U €ro
BBICOTY. K coxaseHuio, 0T 5TOro MeTofa TPYAHO OXUIATH BHICOKYIO TOY-
HOCTb PE3YJIbTATA.

Hekorophle yyacTHUKM [1 U3MEPEHUS BBICOTHI 3[JAHUA IPELJIArATINA
KCIIOJB30BATH PABHOMEPHOE BEPTUKAJIbHOE JBUKeHue. MHorue ynoMunaiu
augpT. B mpuHIMIE TAKOU MOAXON TAKXKE BO3MOXKEH, €CIU U3BECTHA CKO-
pocTs aBuxkenus kabuubl gudTa. OoHAKO, BO-IEPBBIX, HYXHO OMHUTH,
4TO HU OfuH JudT OT 3eMIM A0 BEPXYIIKYU NI BCE PABHO HE XOIUT.
CoOTBETCTBEHHO, HTO BO3BPAIIAECT HAC K METOLY M3MEPEHUs BLICOTHL 314a-
HUS IO 9acTsM». BO-BTOPBIX, JBMXKEHUE CKOPOCTHEHIX Ju(TOB HA CAMOM
[ieJie BCerjia OueHb HEPABHOMEPHOE: OHU JIOJIKHEI [IABHO PA3rOHATHCS BHA-
YJaJie 1 TOPMO3UTHCS B KOHIIE JBUXKCHUSA, & yI€CTh 9TH 2P EKTH AKKYPATHO
JOCTATOYHO CJIOXKHO.

Psn mxonbHUKOB mpemaran i Peaiu3aluyl PAaBHOMEDHOI'O BEPTH-
KAQJIBHOI'O [IBVIXKEHUs 3AIyCTUTH DALOM CO 34AHWEM BO3IYIIHBIA IAPUK
# 3acedb BpeMs €ro ImogbéMa g0 ypoBHsS mmwisi. MoxkeT OBITBH,
MoXeT OuITh ... (2Kenyaxosa [lapbs: MOXHO PacCIMTATL CPEAHIOID CKO-
POCTH MOABEMA BO3AYIIHOIO MIAPa, HAIpUMEP, ¢ remueM). HyXHO TOIBKO
HE3aBUCUMO M [JOCTATOYHO TOYHO M3MEPUTH CKOPOCTH IOABEMA TAKOT'O
IapuKa U OBITH YBEPEHHBLIM, YTO BO BpeMsd IOJIETA €r0 He CAYET B CTOPOHY
KaKOU-HUOYIb IIAJbHOM IOPHB BeTPa (& OKOIO BBICOKUX 3JAHWUU BCErAa
BETPEHO).

Emé MOXHO BHICOTY MOABEMA ONPENEIUTH 1O GapoMeTpudeckon ¢hop-
MyJie — TaK, KaK OIPEeNeIAI0T BEICOTY CBOErO MOJIETA HA BCEX CAMOJIETAX.
INockonbky paBreHWE BO3LYyXAa € BEICOTOUM YMEHBIIAETCS II0 WU3BECTHOMY
3aKOHY, TO UMes B pyKax 6apoMerp (Ha caMO/IeTax — aJbTUMETD) U MONAB
KakuM-au60 06pa3oM (XOTs U HE HMOHATHO, KAKAM) HA BEPXYUIKY LIV,
MOXHO BBIYUCIUTDH, HA KAKYI0 BEICOTY OTHOCATEJIBLHO 3€MJU MBI [IPU DTOM
o fHAMNCE. BO3MOXHO, 4TO Takoe u3aMepeHue yAOBJIETBOPUT U YPOBHIO Tpe-
OyeMOu TOYHOCTH.
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Emé Gomee Tomkun dusndeckunn 3Pp@PeKT, IPOABIAIOMUUCI C BBICO
TOW, COCTOMT B TOM, YTO II0 Mepe MOABEMa Mbl YIAIAEMCA OT ILEHTP:
3emiid, & COOTBETCTBEHHO, IIPY 3TOM HEKOTOPHIM 00pPa30M YMEHBLIIAETCS
u cuwia TsaxecTu. 3aMepuTh yMEHbIIEHUE YCKOPEHUs CBOOOTHOTO IIaJCHUS
C BHICOTOU TEOPETUIECKU MOXKHO C OMOIIBLIO 3¢hpeKTa 3amemeHus Koneda
HI/II‘/JI Maf{’I‘HI/IKa,7 Oll[Ha,KO7 JOCTUYIDb TpeﬁyeMoﬁ TOYHOCTHU HOApy‘IHBIMI/I cpe,zl-
CTBaMHU €1Ba J1 BO3MOXHO.

Hamﬁoﬂee (<I'IpO,I[BI/IHyTBIe)) IIKOJBbHUKU IIpEIIaraJ HEe My‘{aTBC}I BBIYU:
CJ’IeHI/Iﬁ[MI/I7 d BOCIOJB30BATHCA KOCMMUYECKUMU HABUTNAIIMOHHBIMU CUCTE
mvamu («@3aTe GPSy).

I’Ia,KOHe]_I7 HaHOMHI/IM, 94TO B yCJIOBI/II/I 3aJaYuu IIOMUMO BCAKHNX paaHo-
00OpAa3HBIX CIOCOO0OB M3MEPEHUA BBHICOTHI TPEOOBAJIOCH YKA3ATh U HAMOOJIE
npocTonu. [lo MHEHHUIO aBTOPA, IPOIIE BCErO ONpeaeanTh BuicoTy I'3 MI™Y
MOXKHO, €CJIM 3aMETUTL, YTO BCE 3JAHUE IIPEICTABIAET COOOU MO (POpPM
nupamMugy C yrioMm y OCHOBaHus 45 rpaaycoB. YOeauTbCs B DTOM MOXKHC
C TIOMOIIBI0 KAPAHAINA HA BEITAHYTOU PYKE, T, HATPUMED, CO CMO
TpoBou miomagku. COOTBETCTBEHHO, BEICOTA OT OCHOBAHUSA [0 BEPXYIIKI
IIIWJIA CO 3BE3J0M PaBHA TOYHO MOJOBUHE IJIMHEL DJIABHOIO (Pacaia 3 JaHus
KOTOpO€ HEeTPYAHO U3MEPUTH IIAaraMu, YTO aBTOP U CAeJal.

TUnuYHLIE OIMMUOKH.

— Moxuo paccmarpuBars Omumxanmmu Kk MI'Y donapusiu cTond.
— Cpaeaute MI'Y ¢ Ocrankunckon GamHen.

— MoxHo ckuHyTH 60ABIIYI0 KATYIIKY HATOK.

— CdororpadupoBaTh TaK, YTOOBI BCE BJIE3JO.

— Paccunrars mwiomaas 31aHA U KOIXYECTBO CTPOUMATEPUAJIOB.
— IIponoaaTu ¢ IMHEHKOU OT HAYaJIa [0 KOHIA 3IaHUA.

— MepuTb, KOrga 31aHUe CTPOUTCA.

— Ilpumypus B3raA [, DAIbIEM 3aMEPUTH BHICOTY 3JAHUA.

— BosbmeMm MoHETKY, 9TOOHI €€ pasMep COBIAAAJ CO 31aHUEM.

— IMocuuTaTh KOAMYIECTBO KUPIUYEH 110 BEPTUKAIIMN.

— BI::ICOTKy MOXHO U3MEPUTHh U3 KOCMOCa II0 OT6paCBIBaeMbIM TCHAM.

KpuTepun npoBEepKHM M HATPaXK ICHUA

OTBeT Ha KaXJBIU BOMPOC OUECHUBAICA B Oamwiax; Oa/libl, IOJIYYCHHEIG
YYaCTHUKOM 33 BCE OTBETHI HA BONPOCH! KOHKYDPCA IO ACTPOHOMUHU, CYM:
MupoBamuchb. OUEHKa 33 KAXABU OTBET, B CBOIO OYEPElb, CKJIAJLIBAIAC]
13 OAJIOB, NOJYYEHHEIX 34 CYIIECTBEHHBIC U YKA3aHHBIX B OTBETE (DAKTHI
O06BEKTHI, O6GCTOATENLCTBA U T. 1. VIX mepedeHb (pasyMeeTcs, HEMOJIHBIU
¥ IPUMEPHAA «CTOUMOCTBY B OANIAX IPUBEICHLI B TAOIUIIE.
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Bonpoc 1.

CosBeagusa — 3a KaxkJoe IPABUILHOE HA3BaHUE

AcTpocuMBOIBEI — 3a KaxJ0€ TPABUILHOE YKA3aHUE, YTO M306PaKEHo
[Isomanan cucrema (Kopes)

Bonpoc 2.

Meroa nog00HBIX TPEYTOJLHUKOB

YxazaHa HEJOCTYIHOCTD IEHTPAIBHON TOIKY

MeToj TPEyroIbHUKOB HA PA3HOM yJAJIEHUN

Bpemsa ¢Bo604HOrO NaeHUA IPU HEAOCTYIHOCTH BEPXHEN TOIKM
Bapomerpuueckas dopmyna

3aMenaeHne MaATHUKA

Ilo cyToYHOMY ABMXEHUWIO CBETMIA

ITupamuga 45 rpagycos

Uroro

CUDN N N NN N DN -

[uy

Bonpoc 6.

Bpemennas mxana (4ac, MEHYTa, CEKYH[a,)
Kanengaps (mecan, ron)

Merp, npaBUIbLHOE ONPELEICHUE
I'pazycuas mepa yrios

DyHTHI, MWLIMHTY, TEHCH

Hroro

OO N = DN = N

Bonpoc 7.

Ilonarue o nepenoce suepruu

TlonaTre 0 kOHBEKIIMM

[Buxenns mrasmel Ha noBepxaocTr CoxHIa
«COPANMNY, (KAMHU, KaK BOAAY, ¢JOXKAU»
HUToro

D = NN

Bonpoc 3.

Yka3aHBI IPABUIbHBIE PA3MEPHl 3eMJIN

HOHI/I)KeHI/Ie TOPU30HTA Ha BBICOKUX TOYKaX
Onyckanue nmog ropu3oHT KOpabaen, rop

H:}MeHeHHe BBICOTHI CBETUJI B 3aBUCHUMOCTHU OT IMUPOTHI
Kpyraas TeHb npu JIyHHOM 3aTMEHUN

Pedpaxumsa, mupaxu

Paamnoceass

Iloacuoe Bpemsa, caMon€TEl, Terenepenadu, Teredox
Bupg u3 xocmoca

O6paTHoe M300pakeHne TOPU3OHTA,

OrcyTcTBUE TOPU30HTA HA MIaHETaX (6e3 TBEPIOU MOBEPXHOCTH
Orcyrcreue ropuzonTa Ha Benepe (cyneppedpaxmms)
HUToro

S NN N NN = NN

[y

Bonpoc 8.

JIByXIMH30BasA cUCTEMa

Hayunew ananms, KOHCTPyHpOBaHUE
Bepudukanusa uzobpaxenui
Koubua Carypua

Uroro

S = NN

Bonpoc 9.

Jlextop «KapHaBaibHas HOYBY

IIpo6aema «mapcmany (Cxmanaperin, Y3/uc)
Dusmyeckue ycioBus Ha IOBEpXHOCTH Mapca
JxcrnepuMeHT «BUKUHTOBY

Hosrie dpopmer xu3Hm

Hroro

O NN NN =

Bonpoc 4.

ITonoxenme oTHOCHUTEIBLHO I'pHBIYA
IlomaTue 06 anTMnogax B xocMorpaduu
Hanwume anTHIONOB AN MHBIX MATEPUKOB
NUToro

S W N =

Bonpoc 5.

TlouaTue 06 OTHOCUTEILHOCTY JBUXKEHUA

IIpaBuibHBIE TPUMEDPHI CKOPOCTEN HEGECHBIX TET

IIpaBurbHEIE TPUMEDPHI HAIIEA CKOPOCTU B PA3HBIX CUCT. OTCIETA
Nemwxenne COTHIIA OTHOCUTEIBLHO GaPUIEHTPA

Onepexenue CyTOYHOrO BPAIEHUA, OPOUTAIBHOE ABUXEHUE
Uroro

O N N DN N =

Bonpoc 10.

IIpaMo cka3ano, 9TO pedub UAET 0 CTPYKType COMHEYHON CUCTEMBI
IIpaBribHO Ha3BaHBI 0 MMeHAM 9 GOJBINIMX ILIAHET

ITosc acTepoupon

TTosc Konnepa min 30Ha KOPOTKONEPUOANIECKUX KOMET

O6xaxo Oopra

HToro

[ N

Kputepun Harpaxaenus (o cyMMe Ga/LIOB 3a BCE 3aJaHUA KOHKYPCa).
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Kaacc | 6amn MHOrOGopssa () | rpaMoTa 3a YCHEIIHOE BHICTYILICHUE (V)
<7 2 3
8 3 4
9 4 5
10 4 6
11 4,5 6
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YcaoBus 3agad oceHHero typa 24 MexgyHa-
POAHOT'0O MaTeMaTU4YeCKOI'0 TypHUpa I'OpPO/0B
2002 r.

Tperuposounbid BapuadaT 20 okTabpsa 2002 r., 8—9 xu.
(Amoe nodeodumesa no mpém 3adanam, no KOMOPLIM JOCTNUSHYMbL KAUAYY-
wue Pe3yabmamot, 6a4abl 3a NYRKMbL 00K0T 3a0a%U CYMMUPYIOMCA. )

3apaua 1. (4 6ama)
B Brimykiom 2002-yroibHuKe MPOBEIN HECKOJIBKO TUATCOHAJEH, HE Imepece-
karomuxcsa BHyTpu 2002-yroapuuka. B pesyaprare 2002-yronpHuk pasie-
auiacsa HAa 2000 TpeyronpHuKoOB. MOrIo Ju CIyYUTHCA, YTO POBHO y IMOJO-
BUHBI DTUX TPEYIOJIBHUKOB BCE CTOPOHBI SIBJSIOTCS JUATOHANSMU DTOIO
2002-yroapuuka?
P. I'. 2Kenodapos

3agadga 2. (5 6anioB)

Carmma 1 Mamma 3araanm mo HaTypaJdbHOMY YMCIy U cKasaau ux Bace. Bacsa
HAMMCAJ HA OJHOM JucTe OyMaru CyMMy 3arajaHHBIX 4YMUCENI, a HA APY-
COM — UX NMPOU3BEAEHUE, MMOCJAE Yero ONUH U3 JUCTOB CIOPATAI, 8 APYTrOu
(na méM oxazasoch Hamucano uuciao 2002) nmokasan Came u Mame. YBu-
neB 510 uucio, Cama ckasan, 9TO HE 3HAET, KAKOE YUCIO0 3aragana Maima.
Ycavimas 510, Mama ckasana, 9To He 3HaeT, Kakoe 4ucio 3arajgan Cama.
Kaxkoe gucio zaragana Mama?

. II. Kupuenko

3apgaga 3. (1 + 2+ 2 6aswa)

a) (1 6amn). B xmacce 6bl1a gaHa KOHTPOJAbHAsA. W3BECTHO, YTO IO Kpau-
He! Mepe ABe TPETH 3a1ad DTOM KOHTPOIBHOM OKA3AIUCH TPYIHBIMU:
KaXAyI0 TAaKylo 3aj4a4y He DPElIMIN IO KPaiHel Mepe [Be TPeTH IIKOIb-
HUKOB. V3BECTHO TakXke, UTO IO KpaWHE! Mepe ABE TPETU IIKOJLHUKOB
KJIACCA HAMMCAMN KOHTPOIBHYIO XOPOIIO: KAX ABIM TAKOU IIKOJILHUK D el
0 KpauHen Mepe IBE TPETHU 33439 KOHTPOJbHOU. MOrio au Takoe OuITh?
6) (2 6amna). VIaMeHuTCst M OTBET B DTOU 3ajaade, €CJAU 3aMEHUTH Be3[e
B €€ yCJIOBUM ABE TPETH HA TPU YeTBEPTHU?

B) (2 6amna). IaMeHUTCS JIn OTBET B DTOU 3ajade, €CAM 3aMEHWUTH Be3[e
B €€ yCIOBUM [BE TPETH HA CeMb JECATHIX?

A. Hlewy

3agaga 4. (5 6ann0B)
Ha crone nexar 2002 xaprouku ¢ uucramu 1, 2, 3, ..., 2002. [IBoe urpaso-
uwx 6epyT Mo OJHOU KapTOouke mo odepeau. Ilocre Toro, kak 6yayT B3sSTHL
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BCE KAPTOYKU, BLEIUCPABIIUM CUYUTACTCA TOT, Y KOLO OOJBIIE II0C/ICJHAS
undgpa CyMMBI YUCET HA B3ATHIX KAPTOYKAX. BEIACHUTE, KTO M3 U PAIOIIN
MOXKET BCEra BHINI'PLIBATH HE3aBUCHMO OT WIPHI MPOTUBHUKA, U OOBAC
HUTE, KAK OH [OJIKEH MPU 3TOM UTPATh.

M. A. Ilanosaaos

3apgaga 5. (5 6awnos)
[lan HEeKOTOpBIN yroa u TOYKa A BHyTpU yria. MOXHO /i1 IPOBECTH YEpPE:
TOouky A Tpu mpsMBIe Tak, 9YTOOHI HA KaXKJIOW U3 CTOPOH YIUIa OIHA, I
TOYEK [EPECEUCHNUs DTUX IPSMBIX CO CTOPOHOU JIEXKAIA IOCPEJUHE MEXK I}
ABYMSI APYTUMU TOYKAMU IEPECCUCHUS MIPSIMBIX C 9TOH XK€ CTOPOHOU?

A. B. Illanosasaos

OcnHoBHOM BapuaHT 27 okTa6psa 2002 r., 89 xur.
(Amoz nodsodumea no mpém 3adauwam, no KOMOPLIM 00CTMUSHYMbL HAUAYY
WUE PE3YAbTAMYL, 644461 36 NYHKMbL 00H0T 360aUY CYMMUPYIOMCA.)

3apgaga 1. (4 6amwna)
B Gauke padoraroT 2002 corpyanuka. Bee coTpy quuku npuriiiu Ha 100uniIen
U UX PACCAAWIN 33 OJVH KPYTJILIU CTOJA. I3BECTHO, 9TO 3aPILIATHL CHU JAIIN
PAIOM PA3IUYAIOTCA HA 2 win 3 nosnapa. Kakon HaubOAbIen MOXET ObITI
Pa3HUIA ABYX 3apILIAT COTPYAHUKOB 3TOT0 OGAHKA, CCIU U3BECTHO, UTO BC(
3apILIATHL COTPYIHUKOB PA3JUIHEI?
P. I'. 2Kenodapos

3agaga 2. (5 6amnos)
Bce Buamt pactenun Poccum Obuin 3aHYMEPOBAaHBI HOAPSAA  HUACIAMI
ot 2 10 20000 (umcaa uayT 6e3 NPOMYyCKOB U HOBTOpeHui). /s Kaxaor
[aphl BUAOB PACTEHUAYN 3AMOMHIIN HAMOOIBIINY OOUMY AeIATEIb UX HOME
POB, a camMu HOMepa ObuM 3a0BITHL (B pe3yabTare CO0S KOMIBIOTEPA)
MoOXHO 7 47151 KaXXA0r0 BUJA PACTEHUU BOCCTAHOBUTDL €0 HOMED?
A. B. Illanosaos

3apgaga 3. (6 Gawnos)
Bepmunsr 50-yroabHUKa IeIAT OKPYXKHOCTE HA 50 Ayr, IIMHBEI KOTOPHIX —
1,2, 3, ..., 50 B Hexkoropom mopsigke. U3BeCTHO, 4TO KaXKJas [apa «Ipo
TUBONOJOXHEIX) AyT (COOTBETCTBYIOMUX NPOTUBOMNOJOKHBIM CTODPOHAN
50-yroubHuka) oTamdaercs no gauue Ha 25. [Jokaxure, 9To y 50-yroapHuK:
HaAUAYTCA JBE NapalIeJbHEIE CTOPOHH.
B. B. Ilpou3eoso08
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3apadga 4. (6 6amos)
BuyTpu Tpeyroasuuka ABC B3saTa Touka P Tak, yro yron ABP pasen
yray ACP, a yroa CBP pasen yriy CAP. [lokaxure, uto P — Touka
mepecedenus BeICOT Tpeyroabuuka ABC.
P. I'. XKenodapos

3apgaga 5. (7 6annos)
Brinyxasi N-yroibHUK pa3OUT AUATOHAMAMEA HA TPEYTOIBHUAKY (IPU STOM
QUACOHAIM HE MEPECEKAITCA BHYTPU MHOIOYTOJBHUKA). TpPEyrONbHUKE
PACKPAIIEHEI B YEPHBIN U OEJIBIN IBETA TAK, YTO JIOOLIE IBA TPEYTOJbHUKA
¢ o01Ier CTOPOHOM PACKPAIICHEL B pasHele useTa. s kaxaoro N mangure
MaKCUMYM DPA3HOCTU KOJIMYECTBA OEIBIX U KOJUYECTBA YEPHBIX TPEYIOJb-
HUKOB.

P. I'. 2Kenodapos

3apaga 6. (9 6annos)
Nmeercs MHOrO KAPTOYEK, HA KAXK 10U U3 KOTOPHIX 3AMUCAHO HATYDATBLHOE
qucao ot 1 10 n. U3BecTHO, 9TO CyMMa YUCeJ HA BCEX KAPTOYKAX DABHA
k- (n!), roe k — nenoe uucno. [Joxaxkure, 9TO KAPTOUKH MOXKHO PA3JIo-
XKWUTh Ha Kk TPYII TaK, YTOOL! B KX 10U TPYIIIE CYMMa YUCE, 3aINCAHHEIX
Ha KapTOYKaX, PABHAIACH N!.
B. B. [ouenxo

3ajgaua 7. (5+ 5 6awoB)
a) (5 6amI0B) DJIEKTPUIECKAA CXEMa MMeeT BUJ DeméTku 3 X 3: Bcero
B cxeMme 16 y3/0B (BEpPIIUHBI KBAIPATUKOB PEIIETKH), KOTOPHIE COEIUHEHEI
npoBOAaMu (CTOPOHEI KBAIPATUKOB pereTkn ). BO3MOXHO, 9aCTh IPOBO OB
meperopeda. 3a 0HO U3MEPEHNE MOXKHO BLIOPATH J0OYIO APy y3JI0B CXEMEI
U OPOBEPUTH, IPOXOAUT JU MEXy HUMU TOK (TO €CTh, HPOBEPUTH, CyIle-
CTBYET JI LENOYKA HENEPErOPEBIIUX NPOBOAOB, COCAUHAIONAA DT Y3JIbL).
B nencTBUTEILHOCTH CXEeMa TAaKOBa, YTO TOK MPOXOAUT OT JHO6OT0 y3Ja
K M060MY. 3a KAKOE€ HAUMEHBIIEE YUCI0 U3MEPEHUN BCErAa MOXHO B DTOM
YAOCTOBEPUTHCAT
6) (5 6amnoB) Tot xe BOIpOC AJ1s1 CXeMBI, KOTOPAs NUMeeT BUJ PEIIETKH 5 X 5
(Bcero 36 yamoB).
A. B. Illanosaaos
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TpenupoBouHbLI BapuanT 20 okTa6psa 2002 r., 10-11 ku.
(Amoe nodsodumces no mpém 3adanwam, no KOMOPLIM JOCTNUSHYIMbL HAUAYY
WUE PE3YAbTATNYL, 0UKY 30 NYHKMbL 00H0T 3a0aUU CYMMUPYIOTNCA)

3ajgaga 1. (4 Gamna)
Cama 1 Mama 3aragaim no HaTypaJlbHOMY YMCIy U cKasanu ux Bace. Bacs
HaOMCaJT Ha OAHOM JucTe OyMaru CyMMy 3arajaHHBIX 4YUCEeT, a Ha APY
TOM —— UX MPOU3BEACHUE, MOCAE Y€rO OLUH U3 JUCTOB CIPATAI, & APYTOL
(ra HéM okasanoch Hanmcano uucio 2002) mokasan Came n Mame. YBu
neB 5To uucao, Cama ckasain, YTo He 3HAeT, KAKoe 4uciIo 3aragana Marma
Yeasumas 5To, Mama ckasana, 9TO He 3HaeT, Kakoe ducio 3arajgan Cama

Kakoe uucao 3aragasa Mama?
. II. Kupuenxo

3apgaua 2. (1+ 1+ 2 6auna)

a) (1 6amn) B xznacce 6bl1a gaHa KOHTpOAbHAs. M3BECTHO, 9TO MO Kpawn
HEl Mepe [Be TPeTH 33134 DTOU KOHTPOJBHOU OKA3aJIUCh TPYIHBIMU
KaXIYI0 TAKYI 3a[ady HE PElIWId [0 KPAWHEU MEPE ABE TPETHU IIKOJIb
HUKOB. V3BECTHO TakxXe, YTO [0 KPAWHENd MEPE ABE TPETHU IIKOJILHUKOL
KJIACCa, HAMUCAIM KOHTPOJIBHYI XOPOIIO: KAXK AbI TAKOU MIKOJBLHUK DEIIn)
10 KPaWHEW MEpe ABE TPETU 3349 KOHTPOJbHOU. MO0 mu Takoe OBITh?
6) (1 6amn) UameHuTCss M OTBET B DTON 3aj4ade, €CAM 3aMEHUTH B3
B ¢ yCIOBUM JB€ TPETU HA TPU YeTBEPTU?

B) (2 6amna) UaMeHUTCS aU OTBET B DTOM 3a/a4e, €CIU 3aMEHUTD B3

B €€ yCJIOBUU IBE TPETU HA CEMb JECATHIX?
A. Ilensy

3apgaua 3. (5 6aios)
Heckonbko IpsAMEIX, HUKAKWE IBE U3 KOTOPLIX HE [apPaJJIeIbHEL, PA3Pe3ator
IIOCKOCTh HA YaCTU. BHYTpU OJHOU M3 DTUX YACTEU OTMETUIN TOUKYy A
JokaxuTe, 94TO TOYKA, JexKamAasA ¢ A MO pasHBIE CTOPOHBI OT BCEX JAHHBD
IIPAMBIX, CYIIECTBYET TOA U TOJBKO TOrAA, KOTAA YaCTh, cojepxamas A
HEOIDAHUYEHA.
A. A. 3acaascrui

3apaga 4. (5 Gawnos)
Iycts z, y, 2 — mo6ele uncaa us uaTepsana (0;7/2). JokaxuTe HepaBeH
CTBO

x - cos(z) +y - cos(y) + 2z -cos(z) _ cos(z) + cos(y) + cos(z)
< .
rt+y+z 3

B. Koaocos
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3apgadga 5. (5 6amios)
B GeckonevHOU MOCIEA0BATEIBLHOCTA HATYPAILHBIX YUCEN KaXI0€ CJACLY-
IOIEE YHUCJIO MOAYYaeTCs MPUOABICHUEM K MPEIBIAYIIEMY OJIHOU U3 €ro
HeHyJeBEIX 1udp. JokaxuTe, 9TO B 3TOU MOCJICAOBATEILHOCTA HAUACTCA
4ETHOE YUCJIO.
A. B. Illanosaaos

OcnosHou BapmaHT 27 okTa6psa 2002 r., 10—11 xuI.
(Amoe nodeodumces no mpém 3a0a4am, No KOMOPLIM JOCTNUSHYMBL HAUAYY-
wue pe3yabmamet, 6a4abt 3a NYRKMbL 0010l 36004U CYMMUPYIOMCA)

3apadga 1. (4 6anna)
Bce Buant pacrenmu Poccum Obumm 3aHyMepOBAaHBI HOAPSA HUUCIAMUA
ot 2 10 20000 (umcaa uayT 63 mpomyckoB u noBTOpeHuin). [lia xaxpon
[MapHl BUIOB PACTEHUU 3AMOMHUIN HAMOOIBINAN OOIMUY [EJUTETb UX HOME-
POB, a caMu HOMepa ObLIM 3a0HITH (B pe3yabTaTe COOS KOMIBIOTEPA).
MoxHO a7 A1 KaXJOr0 BALA PACTEHUU BOCCTAHOBUTH €0 HOMEp?
A. B. Illanosaaos

3agadga 2. (6 6anios)
Hexoroprit xy6 paccekiy IUIOCKOCTBIO TAK, YTO B CEYCHWUU IIOLYIHICS
MATUYTCOAbHUK. [JoOKaXuUTe, 9TO AJIMHA OJHOU U3 CTOPOH DTOTO MATUYTONb-
HUKa OTJIMYAETCA OT 1 MeTpa mo KpauHen Mepe Ha 20 CAHTUMETPOB.
I'. A. I'aavnepun

3apgaga 3. (6 6anos)
Brinyxiasii N-yroibHUK pa3sOUT AUATOHAMAMEA HA TPEYTOIBHUAKY ([IPU DTOM
JQUATOHAMM HE NEPECEKAITCA BHYTPU MHOIOYTOALHUKA). TpeyroanHuku
PACKpAIIEHbI B YEPHBLIM U OEJBIN [[BETA TAK, YTO JOOLIE IBA TPEYTOJILHUKA
¢ 00IIe CTOPOHOM PACKPAIICHEL B pa3HbIe 1BeTa. /s kax noro N HauanTe
MaKCUMYM Pa3HOCTU KOJUYIECCTBA OeJIBIX U KOJUYECTBY, ‘lépHBIX TPEyroab-
HUKOB.

P. I'. 2Kenodapos

3apaga 4. (8 6anoB)
NmMeeTcs MHOTO KAPTOUEK, HA KAk I0U U3 KOTOPHIX 3aNUCAHO HATYPATLHOE
qucao ot 1 1o n. W3BeCTHO, YTO CyMMa 9YMCEJ HA BCEX KAPTOYKAX DABHA
k- (n!), rge k — uenoe 4mcno. [Jokaxure, 9TO KAPTOYKUA MOKHO DABJIO-
XKUTb Ha k TPYII Tak, YTOOLI B KAXJOU IPYIIIE CyMMa, IMCe], 3aIMCAHHBIX
HA KApTOYKaX, PABHAIACH N! .
B. B. [louenko
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3apgaua 5. (4 + 4 6awa)
llBe okpyxHOCTM IepecekaioTcs B Toukax A u B. Yepes Touky B mpo
BeJIeHA IPAMasi, BTOPUIHO NMEPECEKAIAsA IEPBYIO U BTOPYIO OKPYKHOCTI
B Toukax K u M coorsercTeenno. [Ipavas P() kacaeTcs nepBou OKPYKHO
ctu B Touke () u nmapamensua npamon AM , a npamas PR kacaeTcst BTOPOL
OKpyx)HOCTU B Touke R u mapamrensua npamon AK. Touku () u R nexa-
10 pa3Hele CTOPOHLI OT npamou K M. [Mokaxure, 94T0O
a) (4 6amna) Touka A mpuHagiexuT npsMon QR;
6) (4 6amna) Touka P npunagaexut npsamon K M.
B. IO. IIpomacos

3ajgadga 6. (8 Gamwnos)

PaccMoTpuM mocie [0BaTEILHOCTD, IEPBLIE JBA WIEHA KOTOPOU PABHEL 1 1
COOTBETCTBECHHO, & KAXKJBIA CICAYIOIMUYA UICH — DTO HAUMECHBIICE HATY
PaIBHOE YHUCIO, KOTOPOE emé HEe BCTPETUIOCH B IOCJACIOBATEILHOCTI
7 KOTOpPOE HE B3AUMHO MPOCTO C MPEABIAYIIUM HICHOM HOCJIEIOBATEIBLHO
cru. Jlokaxmure, 4TO KAXJO€ HATYPAIBHOE YUCIO BXOAUT B HTY IOCICLOBA
TEJIBHOCTD.

J. C. Lagarias, E. M. Rains, N. J. A. Sloane

3agadga 7. (4 + 5 6annos)

a) (4 6aua) DIEKTPUYECKAs CXeMa MMeeT BUJ PEIIETKH 3X 3: BCEIO B CXEM
16 y310B (BepIIMHBLI KBAAPATUKOB PEIIETKY), KOTOPHE COCJUHEHEl IIPOBO
naMu (CTOPOHEI KBAIPATUKOB PEmeTKY ). BO3MOXKHO, 9aCThL MPOBOOB IEpe
ropena. 3a OQHO M3MEDPEHUE MOXHO BBIOPATH JOOYIO IApy Y3JI0B CXEMb
U IPOBEPUTH, MPOXOAUT JU MEXAY HUMU TOK (TO €CTb, IPOBEPUTH, CYIIE
CTBYET /M LENOYKa HENEPErOpPEBIINX MPOBOJAOB, COEAUHAIONIAA DTU Y3JIbl)
B neucTBATEIBHOCTH CXEMa, TAKOBA, YTO TOK MPOXOAUT OT JHOGOTO y3JI:
K J1060My. 3a KaKO€ HAaMMEHBIIee YNCI0 M3MEPEHUN BCEr1a MOXKHO B HTON
YIOCTOBEPUTHCAT

6) (5 6amnoB) ToT xe BOIPOC A/ CXEMBL, KOTOPAs UMEET BUJ PEIIETKHA 7 X |
(Bcero 64 yama).

A. B. IIlanosasos

Ycaosus Beex 3aga4 Typuupa ropogos npomwibix Jget (1980-2002) omy
OJIMKOBAHBI B MHTEPHETE II0 aAPECY
http://www.mccme.ru/olympiads/turgor/tgarhiv.htm

Nudpopmanus o TypHupe ropooB B UHTEPHETE:
http://www.turgor.ru
http://www.mccme.ru/olympiads/turgor/turgor.htm
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Nudopmaiiua o Habope B HEKOTOPbIEe MOCKOBCKHE HMIKOJBLI U KJIACChI
¢ yray6GaéHHbIM u3ydeHuem npeameTos Ha 2003 /2004 y4yeGHBIN TOA.

Nudopmatusa npegocrasiena mkoravu 8 MITHMO.
OneparuBuas uHGOPMAIMI O MOCKOBCKUX IIIKOJIAX U KJIACCAX C yrIyOIEHHBIM N3y Y€HUEM IIPEeIMeTOB Iy onu-
kyercsa Ha www-cepsepe MITHMO o agpecy http://www.mccme.ru/schools

IMlxora |Temedon |Aapec Ha6upaembie Cobecenosanusa |[JononHuTrensHas
KJIaCChI ¥ 5K3aMeHBL B [mHbOpMAanns
(2002/2003 yu.r)
2 137-17-69 |yn. Porueson, 18 (3a yHmBepMa-|7 Ppu3mKO-MaTEMaT |ampeab—Man http://www.school2.ru
137-69-31 [rom «Mocksay. M. «OKTAGPLCKaA,|8 uH.—MaTEeMaT.
Jalzee A0 OCTAaHOBKU «YHuBepMmar|gobop B 9 m 10
Mocksay) ¢dusuxo—maremar.
25 938-00-25 [YauBepCcuTeTCKUI 1p., 7, M. «YHEA-{10 MaTeMaTIIe-|amperb—Man
BEPCUTET» CKU
54 245-99-72 lyx. Hosaropa 5/9, M. «Cmoprms-|9 MaTemaTwIeCKul [anpers—Man
245-54-25 [Ham»
57 291-85-72 |Maxpmz 3mamenckwyz mnep., 7/10,|8 maremarmaeckmitfanpers http://
291-54-58 |ctpoerme 5 (M. «BopoBunkam»,|9 MaTeMaTHIECKUN www.sch57.msk.ru
«KponoTkmHCKasm») 9 ryMaHUTapHBIN
91 290-35-58 |ya. IloBapckas, 14 9 maTemaruieckuin [cobecegosanmsa |http://www.91.ru
(M. «ApbGaTckany) B ampere
109 434-51-06 [yn. Bakynesa, 20 (M. «FOro-3ama-|9 Qumsmko-MaTeM. [3amnCh HA DK3a-
434-51-07 |guas», asr. 144, 227, 281, 642, 720 MeHHI ¢ 1 MapTa
10 oct. «TemnocTanckui IPoe3py)
179 292-01-05 |ya. Bompmas [Imurposka, g. 5/6,/9 dusuko-mMaTeMaT. MapT—ampers
ctp. 7 (M. «OXOTHBIZ pAmy).
218 976—-03-20 | ImuTpoBCKOe mocce., 5a (M. «IMu-|8 uug. ydI. mraHel |co6ecefOBaHUA
976-40-87 |TpoBckasmy, « TuMupa3eBCKaa») ¢ yray0ua. m3yd. B amIpeie
MmareM., ¢us., 6ro.
9 maTeMm. g1o60p
9 rymanut. 1060p
10 mug. y4. naaHB
nobop
463 312-33-51 |Cymocrpourensnas yi., 10, k. 1 |8 dusuxo-maremar.|l-i Typ Bcrym.|http://www.abitu.ru/
112-34-19|(m. «KomomeHCKas») bk3. (MareMm.) B|schools/school463.esp
KOHIIE (peBpaLA
1189 193-60-23 |ya. BacureBckoro, 9 (M. «Ilykwmu-{10 dusmko—mareM. [9k3. dbu3. m MaT.
CKas», BBIXOJ K BOEHTOPIY) B KOHIIE ampess
1101 339-77-39 |ya. Axanemuka Bapru, 34 7,8,9,10 maremaTu-|anpenb
(oxono mar. ” Jlennnur”) qeckue
1134 932—08-01 |ya1. Pamenku 15, xopm. 1, M. «(IIpo-|9 MaTeMaTraeckui |anperb-Man
932-00-00 |cnexT Bepragckoro»
1543 433-16-44 [ya. 26-u BakuHCKUX KOMHUCCAPOB,|8 MaTeMaTUIECKUI [alpeib
434-26-44 3 . 5, M. «FOro-3anaguasy, 10 MuH.|8 rymanuTapHLIN
nermkoM 10 Mar. «Iloasckas Moaay |8 GUOTOTUIeCKU
1580 316-59-66 |baraknasckuir mpocu., 6a (5-7|8, 10, 11 ¢wusuko—|{3anmce Ha 5k3./http://www.1580.ru
316-50-22 [MunyT memkoMm oT M. «JepTaHOB-|MaTeM. MarT., Gu3., p.a3.:
CKasm ) deBpams—MapT
CYHII |445-11-08 |Kpemenuyrckas yua., goMm 11, m.|10 dusuxo—marTeMm. [BcTymm. sk3aMensihttp://www.pms.ru/
MIY «KyTysoBckasy, namee aBr. 91, 157|10 xuMudeckmin c 20 mapTa main.html

a0 oct. «Ymma Axnexcea Csu-
PUIOBa», WM M. «YHUBEPCUTET»,
nanee aBT. 103

11 dwmsmxo-MmaTeM.
11 mrdopmaTHKa.

mo 20 mas
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Koukypc mo maTeMmaTnke
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Pemenus x 3a1aHUAM KOHKYpPCA 1O MATEMATUKE . . . . . . . . . .
Paswsacuenme x 3agage Ne4 . . . . ...
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Konskypc o ucropun 9:

Bompochr u BaaHUA . . . ... ... e 9:
OTBeTHI, pEICHUsA U KOMMEHTAPUN K 33,aHUAM KOHKYPCA [0 UCTO-
19117 9
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YcimoBusa 3agad oceHHero typa 24 MexaAyHapoAHOTro MaTeMa-
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