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Bepa BuaHuuenko

C/HECTEIyA

Pycckuii xyno:kauK Bacuamit Kanguackuii obsaman
YAUBUTEJIBHOM CIHOCOOHOCTBHIO BUJETHh 3BYKM’. ¥ CJBIIIAB
Ha KOHIEPTe MY3BLIKY aBCTPUMCKOTO KOMHIO3UTOpa Ap-
Hosbaa Illénbepra, oH BepHYJICS AOMOII M IIOJ BIIEUAT-
JIeHMeM BCero 3a JOBa OHA HaucaJ KapTuHy «Mwmipec-
cua III». Ilo3:ke B cBOEM OHEBHUKE OH TaK OIIMCBLIBAJI
POsKIeHMe 3pUTeJbHEIX 00pa3oB: «CKpUOKu, 6ackl, 1yXo-
Bble MHCTPYMEHTEI BOILIOIIAJIN B MOEM BOCIIPUATHUU BCIO
CHUJIy IIpedBeUYepHEero daca, MbBICJIEHHO s BUIEJ BCEe MOU
KpacKu, OHU CTOSJIM Y MEHsS mepej rjiazaMu. beleHsie,
mouTH 0e3yMHBIEe JUHUY PUCOBAJIVCH IIepea0 MHO» .

Puc. 1. Bacunwuit Kanguuackuit. Umnpeccus I11. 1911 rox

IToxo:xue mpuuyabl OBIIN OOHAPYIKEHBI Y MHOTUX 3HAa-
MeHUTEIX Jogeii. Kommosurtop JlogBur Bam BeTxoBeH
Ha3bIBaJl TOHAJBHOCTH pe-MaKoOp «OpaHKeBOl». SIoH-
CKad MUAaHUCTKa XWPOMU ¥YdxXapa HUKOTAA He IroOBOpuUJja
MY3BbIKAJIbHBIMU TePMUHAMU, OHA O0'BSICHSJIA CBOUM yue-
HuKaM 1nBeramu: «Wrpail KpacHBIII» — Korja HYKHO CBI-
rpaTh IpKO, «rpail cuHMIl» — KOoTAa Hamo ObLJIO ITOKa3aTh
rpyctb. @usuk Puuapn PelinMaH BUIeJ CBOU (POPMYJIBI
B 1nBetre. Ilarpucua Jluuu [Hadpdu, Hanmcapuiad KHUTY
0 CUHECTe3UH, B IeTCTBe cKasaJjia oTiy: «fI moHsma — uTo-
OblI coesiaTh  R”, MHe HY)XKHO cHauaJla HamucaTb P, a 3a-
TeM HapHUCOBATh JUHUIO BHU3 OT meTii. MeHA TaK yauBU-
JIO, UTO f MOTY IIPEBPATHUTh JKEJITYI0 OYKBY B OPaHIKEBYIO,



IIPOCTO A00ABUB UYEPTOUKY». SHAMEHUTHINA IapdioMep
@dpegepuxk Majss Bcerga OIMyIIaJ IIBET CO3aBaeMOI0
apomara. Ilapdromepsl TaKkKe 4acTO OIMMCHIBAIOT apoMa-
THI Yepes3 3BYK («OH IIPOH3UTEJIbHO 3BYUYUT» ), TEOMETPUIO
(«y Hero okpyriasa opmar), BKycC («CIagKuil apomMar»),
TEeKCTYPY («MATKUHA apoMar» ).

ITH CTPAHHOCTU HYKHO OBLJIO Ha3BaTh KAKMM-TO Ha-
YYHBIM CJIOBOM, UTOOBI HE CTBIJHO OBLIIO UX M3y4uaTh. I1o-
9TOMY YUEHBbIE IPEIJIOKUIN CEPbESHBIN TEePMUH — CUHE-
cme3us (OT IPEBHETPEYECKOT0 CUH- «BMECTe» U ICMe3uc
«OIITyIIeHUE» ): 9TO (heHOMEH, IIPU KOTOPOM aKTHUBAIIUA
OMHOM BOCIPWHUMAIOIIEN cucTeMbl (HAIIpUMeEp, CJIYXO-
BOI) BEZIET K OTKJIUKY APYroil BOCOPUHUMAIOINEH cucTe-
MbI (HampuMep, 3PUTEJbHOM). YUEHbIE ITPENIOJIOMKUIN,
YTO MO3I I'eHreB paboTaeT Kak-TO II0-0COOEHHOMY, yCTa-
HABJINBAET CBA3SU MEXKAY HEOXKUIAHHBIMU COOBITHAMU
u ApaeHuAMHu. CTajau aKTUBHO M3ydaTh (peHOMEH CUHe-
cresuu. OKasagoch, 9TOT (hpeHOMEH BCTPEUAETCA HE TOJb-
KO y TeHUEB.

CorylacHO TOCJEeIHUM MCCJIEJOBAHUAM OPUTAHCKOIO
ncuxoJora [[xxeiimu Yopza, okoyo 4% B3POCIBIX JIOael
ABJAIOTCA cuHecmemukamu. CaMasa pacipocTpaHEHHAA
cuHecTe3us — rpademMHuo-1BeToBadA (Korjma y Jrogei OyK-
BbI BBIBLIBAIOT IIBETOBBIE OIIYINEHUA, HAIPUMED, OYKBa
A — kpacHasi, B — cepada u T.1.). Tak:Ke JOBOJIBHO YacTO
BCTpeUYaloTCA CUHECTe3WU, KOTJa JIIOAU BUIAT B IIBe-
Te THU HeAeJHW, Iu(dpbl, BpeMeHa roma. BoJsee peaxue
(hopMBI cuHeEcTe3uM — Koraa OYKBBI WMJIU CJI0OBa BHI3bIBA-
IOT BKYCOBbI€ UJIM TaKTUJIbHBIE OIyIIeHus. Hampumep,
OIWH CUHECTEeTHK OIIyIaeT BKYyC XJie0a, CMOUYEHHOIO
B TOMaTHOM CyII€e, KOT/IA CJILIIIIAT CJI0OBO «3TO».

Kax orinuuth cuHecteTuka oT (anrtaszépa? Camblii
pacupoCcTpaHEHHBIN MeTOJ — YUYE€HBbIe ITPOCAT MCIIbITYe-
MBIX TOCTAaBUTH B COOTBETCTBHE OyKBaM (DHAM HemesIM)
I[BeTa, a caMMu 3aCeKalT, KaK MHOTO BpeMeHU Tpedyer-
ca yegoBeKy. CuHecTeTHKaM TpeOyeTcs BCEro Iapa ce-
KyHa. JIrogu 0e3 cuHecTe3snu OTKAa3bIBAIOTCA BBLIIOJIHATH
3alaHVe WJIMW JejaioT 9To jpojro. Kpome Toro, ydéHble
IIOBTOPSIOT 9KCIEPUMEHT uepe3 HeAeJai0, MeCsdIl, TOJ.
Bapociible cuHecTeTHKY BLIOMPAIOT Te JKe caMble I[BeTa,

OTAJHINMCD
BOKPYVYT




OI'AJAHNMCD
BOKPVYT

B3pocCJblie 0e3 CHMHeCTe3NM KaKIbIii pa3 BBIOMPAIOT pas-
Hble IIBeTa. BBIUMCINTL PeOEHKa-CMHECTeTHKA HEe TakK
mpocto. B 2013 rogy yuéHble BBIACHUJIMN, UTO y IIIECTHU-
JIETHUX CUHECTEeTUKOB IOCTOSAHHEIE I[BEeTa UMEIOT TOJb-
Ko 35% OykB. U TosibKO K 11 romam cooTBeTCTBIE OYKB
U IIBETOB CTAHOBUTCSA YCTONUYUBLIM.

OnHa W3 TUIOTE3 COCTOUT B TOM, UTO CHUHECTE3US —
aTo accormmanuA (OT JiaT. associare — «coeguHATH» ). Ha-
TaH BUTXO(T m ero KoJuIern OOHAPYKUJIU, UTO CHUHE-
CTeTHUKHU, pokAeHHLBIe B 1970-1985 romax, uaiie Bcero
BBIOMPAIOT BIIOJIHE ONpele€HHbIe IIBeTa OyKB. OTHU IIBE-
Ta COOTBETCTBOBAJIM HA0OOPY METCKUX MarHUTHBIX OYKO-
BOK (upmbl «@Pumiep-Ilpaiicy, BIepBble BBINYITEHHBIX
B 1966 rony. lnaue roBops, B IETCTBE, KOTJa OLIYIeHN I
OBLTM OCOOEHHO SIPKUE, UCIBITyeMble UTPAJIN C IBETHBI-
My OyKBaMU-MarHUTHKaMu. M Korga OHM CTaJid B3pPOC-
JLIMHM, BCAKHUHN pas3, KaK TOJbKO HCILITyeMble BUIEIU
OYKBY, €€ IIBeT HeBOJIbHO BOCIIPOU3BOUJICS B UX IaAMSTHU.
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Puc. 2. 9xcnepumentT Hatana Burxodra. CieBa — Habop GYKOBOK
«®Pumiep-Ilpaiic», cipaBa — 1BeToBbIe accoruanuu 400 cuHecTeTH-

. 1970-1 .
KOB, POsKISHHEIX B 1970-1985 rr ®oro: PLOS One



OTAJHINMCD
BOKPYVYT

He B 006uay moktopy Burxodry, mpuHIUD acco-
nuanuy copMyampoBaj eIfeé ApHUCTOTeNb, KUBIIHIA
B 384 -322 romax mo H. 3. ApHUCTOTEeJIb IOJaraj, YTO eCJII
omryIieHuss A m B coBmaju II0 BPeMEHU, TO BIOCJEN-
CTBUM OIHO OyJeT HeIpPOM3BOJbHO BBLIBHIBATH B IaMdA-
T apyroe. Tak uTo Bpsax au APUCTOTENb YAUBUJICA OBI,
BCTPETUB CUHECTETHKA.

IOna ugero myskHa cuHectesus? Hekoropbeie mcciie-
JOBaTeJM I0JIaraloT, YTO OHA MOJKEeT 00JieruaTh Paclos-
HaBaHUe MOXO0XKUX cUMBOJIOB. Hanmpumep, croutr Taxas
3aavya: KakK MOYKHO ObICTpee OTBICKATh ABOWKHU Cpeau
nATEPoOK. CUHECTEeTUK CIIpaBJIAeTC C 3ajadeii ObICcTpee.
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Puc. 3. Tect Ha BhIgBII€eHNE CUHECTE3UN.
®oro: Edhubbard (en.wikipedia.org)
Hoxktop Helip 1 noktop BpaHr mpeamosoKuian, 4To
CHUHECTEe3H1s CYIIEeCTBYeT B CKPBITOM BHJE YV BCeX JIIOHei.
B 2019 roxy oHH CIPOBOIIMPOBAJN CHUHECTETHUUECKUE
epeKMBaHUA Y HECHHECTETHUKOB C IIOMOIIIBLIO IIPOCTOI
npoiieaypbl. OHM 3aCTaBUJIN CBOUX MCIIBITYEMbIX CHUIETh
B KPOMEIITHOM TeMHOTe U IIOJaBajii 3BYKH Uepe3 pasHble
MIPOMEKYTKU BpeMeHUu. Eciam HCOBITyeMbI#I IIPU 3TOM
OIIYIIaJ KaKOM-TO CBET, OH JOJI)KEH OBLLIT HAa’KMMAaTh Ha
KHONKY. ¥ 24% WHCOBITYeMbIX 3BYKH B T€MHOTE BBI3bI-
BaJIU OIIIYIIIeHNE BCIIBIIIIEK CBeTa, II0OSABJIEHNE CePO-TOJIY-
OBIX BKpAaIlJIeHUI, MCUEe3aloIero 0eoro 1seTa u T.II.
ABTOp HacToOdAIlell CTATbU JOJroe BpeMs CUMUTAa-
Jia, 4TO BCe JIIOAUW Ha 3eMJie SBJISIOTCA CHUHEeCTEeTHUKaMU.
B mercTBe MBI CHJIBHO HOCCOPHMJINCHL C OpaToM, IIOTOMY
YTO OH yTBep:KJIaa, OyaATo OykBa «A» CHUHSS, XOTSI MHE
OBLJIIO OUEBUIHO, UTO OHA KpacHas. ¥ MaMbl OyKBa «A»
ObLlIa TOKe KpacHas, a Ilama aBTOPUTETHO 3adABUJ, UYTO
OykBa «A» IIBeTa He UMeeT, HO MaXHeT IePCUKOM.
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MATEMATWMHECK ME

CHIPITPWN3bI

JleB EMesinaHOB

IIpocmo mHe HYIHCHO 00Bsc-
Hums... Ho He npocmo 00%-
SACHUMb, @ 4MobbL eué cma-
J10 nOHAMHO!
E. I'puwirosey
«O0HOBpeMEHHO»

YEMY PABHA
CYMMA YITAOB?

Pasrosop mokymaresisi ¢ IIpogaBIIOM B MarasuHe
«TraHM>».

— 3apaBcTByiiTe! f mbI0 JOMa M caMa JeJIal0 BbI-
KporiKu. [[1d 3TOro MCrojab3yio YroJbHUK C Pa3jidy-
HbIMU yriaamu. MHe HYy:XHBI udaine Bcero 90, 60 u
45 rpagycoB, HO OHM Y MEHs B Pa3HBIX YTrOJbHUKAaX.
IIpuxonurca nepekaaabiBaTh. HeT jiu y Bac yroiabHUT-
Ka, B KOTOPOM OBLIY Obl MMEHHO 3TU YIJILI?

— BuI 3HaeTe, cpeau Tex, UTO s BUKY, HET, HO BBI
3aXOUTe, TAKUE JOJKHBI HA JHAX IIPUBE3THU.

— Boubimmoe cnacubo, o6a3aTeIbHO 3aiiay.

Ina MaTeMaTH4ecKoro yXa pasroBOpP BBITJISAUT KO-
MuuHO. To, UTO cymMMa yrJjoB TpeyrojabHuKa paBHa 180°,
3HAIOT JaKe MIKOJbHUKU, He OUeHb YBJIEUEHHBIE Ma-
TeMaTuKOM. A uto Taxkoe 180° u mouemy mmenHo 1807
fcHo, cKakeT YMHBIA IITKOJIBHUK, 9TO IIOJIOBHHA OT 360,
TO €CTh IOJHOTO o0opoTa.

HeB03MOXHO TOYHO CKas3aTh, IMOUYEMY OKPYKHOCTD
Obw1a pasbuTa Ha 360 ogMHAKOBBIX YacTed 1M KOTJa 3TO
mpousonuio. To i 9TO Mmepchl NPUAYMaJIU, ¥ KOTOPBIX
roag myauiaca 360 mgHel, TO JIM BaBUJIOHAHE, KOTOPBLIM
yaA00HO OBLIO JEeJIUTHh OKPY:KHOCTh Ha 6 paBHBIX UacTen
C IIOMOIIHI0 PABHOCTOPOHHETO TPEYTOJbHUKA.

Brina, mpaBaa, mONBITKA BBECTU 0oJjiee JIOTUUHYIO,
C TOUKU 3peHUA COBPEMEHHBIX IIpeJICTaBJIEHUI O CUeTe,
IMKaJy AJA yryaoBbIx Mep. OHa Aenmya OKPYsKHOCTb Ha
400 paBHBIX uacTell — zpados. B aToil miKaje BeJIUYNHA
npamoro yriua paBHAsack 100 rpagam. OgHaKo mIKaJja
aTa He MPUKUIachk. TPYAHO OTHUM KeJJaHUEeM U3MEeHUTh
MATUTBHICAYETIETHIOI MCTOPUIO ImBuausanuu. [la Bupo-
uyeM, KaKas pPasHUIla, B YéM MEPUTh, XOTh B IOIIyrasx,
IJIaBHOE — IIOHATH, YTO YrOJI — 9TO HEKOTOpad JOJIS OT
IIOJTHOT'O 000poTa.

Ilouemy ke cymMma yTIJIOB JIIOOOTO TPEYTOJIbHUKA
paBHA B TOUHOCTU IIOJIOBMHe IOJIHOTO obopora? IlaBaii-
Te mpejcTaBuUM cebe, YTO y HAC €CTb TPU IIPOKEKTOpA.
Kaxxawiii ocBemiaeT BHYTPEHHOCTL HEKOTOPOTO yrJja Ao
0eCKOHEUHOCTH ($KUTHb MBI OyJeM BPEMEHHO B JABYyMep-
HOM Mwupe). Ecam MbI, CTOA B OJHOM TOYKE, BKJIIOUUM
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TPU IIPOKEKTOpa (3eJIEHBIN, PO3OBBIN U JKEJITHIN HaA pU-
CYHKe), CyMMa «CBETOBBLIX YIJIOB» KOTOPBLIX paBHa 180°,
Y HAIIpaBUM UX 0e3 HAJOXKEHUH OCBeIllaeMou MJIOIAIN,
TO OCBETHMM POBHO IIOJIOBUHY HAIIIEr0 ABYMEPHOTO IIPO-
CTPaHCTBA.

Temeps paccCMOTPUM IIPOM3BOJBHBIN TPEYTOJbHUK
U B BepPIIIMHAX €ro IIOCTaBUM TPEX IMOMOIIHUKOB (Auu,
Ben u Cupus no 6yKBaM BepPIIUH, HO MOXHO IOIIPOCUTH
Anny, Bapsapy u CBersaHy), TOBEpUB UM IO IIPOKEK-
Topy. KasKAbIii TOMOIIIHUK [OJI)KEH OCBETUTh BHYTDEH-
HOCTH TPEYTOJbHUKA JIyYaMU CBeTa, KOTOPbI€ BBIXOIAT
13 BEPIIWHBI U IIPOAOJIKAIOTCA N0 OecKoHeuHocTu. Ta-
KUM 00pas3oM, KaKIbIA IIPOXKEKTOp Oy/JeT OocBeIaThb
BHYTPEHHOCTH CBOEro yrJjia u He OyJeT OCBellaTh BHY-
TPEHHOCTH TAKOIO JKe yIJja, BePTUKAJIbHOTO BBHIODAHHO-
my. IIpu sTOM Kakgas TOUKa IJIOCKOCTHU JIMOO MOIAIET
BHYTPB OCBEIIIEHHOTO yTIJa, 11u00 He OyIeT ocBeIlleHa, 1mo-
IIaB B BePTUKAJBHBIA YIOJI K YIJIy TPEyroJabHUKA. TOUKU
JKe CaMOT'0 TPeYTOoJIbHUKA OYAYyT OCBEIIeHbI TPUKABI. Te-
Iephb JaBaiiTe TOCMOTPUM HA HAIy YaCTUYHO OCBEIIEH-
HYIO IIJIOCKOCTh C OOJIBITION BBICOTHI (MBI-TO, KaK JIIOIU
TPEXMepPHbIEe, UMeeM Ha 3To npaBo). Ecau 3aKphITH ryiaza
Ha HEeOOJBIION YYaCTOK MEePEKPBHITUA BHYTPU TPEYTOJb-
HUKAa, TO HETPYAHO IIOHATH, UYTO MBI OCBETUJIU «POBHO»
IIOJIOBUHY ILJIOCKOCTH. VI3 Uero u MOYKHO 3aKJIIOUUTH, YTO
CyMMa yIJIOB IIPOU3BOJIBHOTO TPEeyroJibHNKa paBHa 180°!
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Eciu wHame wmajgeHbKoOe
JKYJILHUYECTBO BHYTPHU Tpe-
yToJbHUKA DPeXKeT rJjas, aa-
BanTe OTOMAEM HmaJieKo-IaJie-
KO OT IIJIOCKOCTH M 3a0ynaem,
YTO TIAe-TO CTOAT HAIIM II0-
mMoinHuKYN. Hapucyem oKpy K-
HOCTh OTPOMHOTO pajmyca
C IIEHTPOM TJe-TO BHYTPU
TpeyroJabHuKa. Kakada dYacTb OKPY'KHOCTH oOCBelleHa?
Posuo (moutu) nmonoBuHa. I uem Gosblile paguyc Halemn
OKPYKHOCTH, TeM MEHbIIIe OYyAYyT OTJINYAThCS OCBEIIEH-
Hafd ¥ TEMHAas YacTH OKPY!KHOCTH. Benb KasKIOH cBeT-
JIo myre OyAeT B mapy IIOCTaBJeHa TaKasd Ke TEMHAasA.

He Oymem ocramaBimBaThCcA Ha CyMMe YIJIOB Tpe-
YTrOJIbHUKA, a IIonpodyeM pasBuUTh 3Ty unaerw. Camoe ecre-
CTBEHHOE IIPOJOJIKEeHNEe — UeThIPEXYTroJbHUK. HeTpymaHo
IIOHSATH, UTO YeThIPEe IIOMOIIHWKA, BBLIIOJHAS aHAJIOTHUY-
HOe 3aJ]JaHIe, OCBETAT BCIO ILIOCKOCTD, UTO 3HAUUT: CyMMa
yIJIOB YeThIpéxyroasHuka paBaa 360°. Cromn! {aBaiiTe He
TOPONUTHCA, OTOMAEM momabine. YTo Mbel BuauM? Yixac!
HexkoTopble TOUKY MJIOCKOCTH BOOOIIe He OCBelleHbl. Beé
mponayio? He Oyaem maHuKoBaTh Ipe:xaeBpemMento. IIpo-
TOJIXKUM HAIllA IPsSMbIe 40 O0ecKoHeuHocTu. Ha pucyHKe
CepLIM ITBETOM 3aKpallleHa HeOCBeIléHHAaA YacTh ILIOCKO-
ctu. IlocMoTpuM BHMMATEJNLHO HA BEPTUKAJBHBIA C HeU
yroji. OH oCBeIléH, KOHEeUHO, HO OCBeIlEH ABaKabl! A 3HAa-
YHUT, U 3eCh BCE cxoauTca. Tak U HOJIKHO OBITEH, BeJb Ue-
TBIPEXYTOJbHIK MOKHO ITPOCTO paspes3aTh Ha ABa Tpey-
roJbHUKA. [lymaeM gajbIiie.

A B

Hapucyem nATUKOHEUHYIO 3BE3TOUKY (He 00s3aTelIb-
HO IpaBUJbHYI0). Temeph mM030BEM IATH (DOHAPIIUKOB,
IIOCTaBUM UX B BepIIMHAX «JYUYMKOB» HAaIllell 3BE3M0U-



KU, U IIyCTh KaKIbIil OCBeIllaeT BHYTPEHHOCTD TOT'O yIJIa,
B KoTopoM cTouT. COOTBETCTBEHHO, BEPTUKAJIBHBIN YTOJ
ocsemiéH He Oyzaer. Uro mbl BuguM? Kaprura moutu Ta-
Kas Ke, KaK y TpeyrojbHuKa. IlojloBUHaA MJIOCKOCTH
cBeTJIasA, MOJIOBUHA TEMHAA, a 3HAUUT, CyMMa YIJIOB IA-
THKOHEYHO 3Be3bI paBHa 180°!

IIpu sTOM MBI HUTZEe HE MMOJIb30BAJNCH KAKUMMU-TO
ocobeHHOCTAMHU (POPMBI 5TOI 3BE3ZOUKH. Bojee Toro,
a rle MBI CUUTAJIU KOJmuecTBO yryoB? JlaBaiiTe BHUMA-
TEJIbHO IOCMOTPUM Ha T7-KOHEUHYIO 3Be3dy. A IoToM
Ha 2021-xKoHeuHyI0 (HapmcoBaTh HEIIPOCTO, a IIpeicTa-
BUTH MOKHO). UTO ma3MeHUTCA s cyMMbI? [la HuUe-
ro — IIOJIOBMHA CBETJIOTO, IIOJIOBMHA TEéMHOro. lIpaspa,
I OOJIBIIIOTO YMCJIA YIJIOB HYKHO «IIPABUJIBHO» PUCO-
BaTh 3BE3mMOuUKy. Hampumep, masa ceMUYyTroJbHOU KOH-
CTPYKIIKM MOKHO IPHBECTU ABa nmpumepa. Ilogcumnraiite
CaMOCTOATEJbHO CYMMYy nIJA «0ojee TYIOYTrOJILHOM»
3BE3JOUKH.

P~
HAK

Temeps paBaliTe HEMHOTO pPa3BepPHEM HaIIUX (hoHAP-
IIMKOB M JaAuM MM 3aJaHNe OCBEeTHUTh OJUWH M3 CBOUX
BHENIHUX yIJIoB. A Hauajia IIO30BEM YeTBEPBLIX, IIO-
CTaBUM HX B BEPIIMHAX BBIIYKJOIO UeTBHIPEXYTOJbHUKA.




Xyno:xxHUK Asekceii Baiitnep

HeTpynHo moHATH, YTO OHM OCBETAT BCE, KPOME CAMOTO
YEeTLIPEXYTOJbHUKA. ¥ JAJAASACH OT HUX, MBI IIOMMEM, UTO
CyMMa BHEUIHMX YIJIOB BBIMMYKJIOTO YETHIPEXYTOJbHUKA
pasHa 360°.

I

Tak:ke TpU OOCTATOYHOM yIajJeHUU MBI 3a0yaem
0 KOJIMUeCTBe MOMOIIHNKOB, a KOTJa BCIIOMHUM, IIOM-
MEM, UYTO 5TO COBEpPIIeHHO HeBayKHO. CKOJBKO ObI UX
HU OBLIO, IJIOCKOCTh OyZeT ocBellleHa IIOJHOCTBHIO M 0e3
nepekpbiTuii. I3 sToro ciaenyer upe3BbIYANHO BasKHBIN
U YAUBUTEJLHBINA BLIBOJ: CyMMa BHENIHUX YIJIOB BBIIY-
KJIOTO MHOTOYTOJIbHUKA paBHa 360°!

IIpomos:xkass IPUMEHATH STOT METOX, MOJYKHO IIOJIY-
YUTh U APyrue GopMyJIsl JJid cyMMbI yriioB. To ecTs ecaiu
BHUMATEJIbHO IIOCMOTPETh Ha KOJHUUYECTBO IEPEeKPBLITUIA,
MOKHO BBIBECTH (POPMYJIY JJIS CYMMBI YIJIOB BBIIIYKJIOTO
MHOroyroJbHuKa. Ho ma)ke 6e3 BbIBOJA CTAHOBUTCS IIO-
HATHO, II0YeMYy CyMMa BHYTPEHHUX YTJIOB 3aBUCHUT OT UX
KOJIMUYECTBa, a cyMMa BHeITHuX HeT. IlompoOyiiTe pas-
BUTH ATy HJEI0 Ha CJydYaill HeBBIMIYKJBIX MHOTOYT'OJbHU-
KOB. M0XHO, HEMHOTO IIOJIOMaB TOJIOBY, HAWTU CyMMY
BHYTPEHHHUX YIJIOB, a BOT JJIA CyMMbI BHEIIIHHUX HAJIO
CHayaJjia MOHATh: UTO TAKOE BHEIITHUH YToJl HeBBIITYKJIOT'O
MHOTOYTOJIbHUKA? Y CIIeX0B B BallleM MCCJIeTOBAHIN!

P.S. A yroasauk 45°, 60° u 90°, oxaspiBaeTrcs, cy-

mecTByeT! ITO CIelUaJbHBIN TOPTHOBCKUI YTOJBHUK —
TPEeYyroJbHUK, B KOTOPOM CHEJIaHbI TPEYTOJIbHBbIE IBIP-
KA C APYTUMU YTJIAMU. e :
N peur B MmarasuHe
«Traum», okasbIBaeTcsd,
COBCEM He IIlJIa 0 CyMMe
YIJIOB MpeyzoibHUKQ.




[Tapagox
«JITOCGAEJNHEN PYHYRW»

Ia y:x, BOCbMOU KJiacc — 3TO BaM He ceabMoit! Ha mom
Ternepb Maitte 3amaBajium o4eHb MHOro. /la m B IIKOJIe
Ha ypoKax IIMCAHWHBLI He ybOaBumJoch. BcE Bpems UToO-
TO muIIenisb. ¥ Mamm gaske MO30JIb Ha CpeJHEM IIajb-
e mosiBuiaachk. Ila uro Tam — mMo30Jib! Pacxos pyuek BbI-
poc! 1 5T0 elrfé moBesJiio, eCjii B pyUKe 3aKOHUUJICA I'eJib.
Yamre pyuka OaHaILHO TepseTcs, Jomaercsa. VHorzma
PYYKY mpocuT cocenka mo napre Taua. OHa, 6e3ycJIOBHO,
Xopolas moAapyra, HO objagaeT YHUKAJIbHOU CIIOCOOHO-
CTBhIO PEryJsapHO 3a0bIBaTh PYUYKH goMa. VM oHaA eIfé Hu
pasy HU OOHY M3 HUX He BepHyJia. ITO He Oega — Mara
IaéT eil CBOIO PYUKY, a U3 IleHaja 0epeéT HOBYIO. Benb oHaA
He TOJIbKO JII0003HaTeIbHA, HO 1 3alac/JIuBasd.

Marmra mojcumrTajia, 4YTO B CPeIHEM PydYKa CIYKUT
ceMb JHel, a IMOCKOJBLbKY B mepBoii yerBepTu 40 yueod-
HBIX JHel, TO Ha YeTBEePTh € HYKHO IIPUMEPHO IIEeCTh
pyuek. K mauanmy yueOHOTO roma y Heé OBLIO KakK pas
IIeCTb Py4YeK — Iiesas ynakoBKa. M Bcé ObI XOPOIITIO, HO
BOT yJKe IIepBBINA JeHb BTOPOM UETBEPTH, a HA KAaHUKY-
gax Marira 6bljIa TaK 3aHATA, YTO 3a0blja KYIUTh Pyd-
K. A TYyT KaK pa3 coumHeHue Ha TeMy «Kak s mpoBesa
OCeHHUE KaHUKYJbl». CTpaIlHo mogyMaTh, YTO CIYUYUT-
cdA, ecJi1 3aKOHUYHUTCA Ta camMad Iecrad pyuyka. Ho pyuka
BbIZepskasia. Marra 00JIeruéHHO B3LOXHYJIA U IIOKJISAJIaCh
CTPAIIIHON KJIATBOM, UTO II0 AOPOre M3 IMKOJLI 3almeT
3a HOBOM maukKoi pyuek. Ho, sicHOe meJio, He 3alnia, mIo-
TOMY YTO... HY MaJIO Ji1 moueMy. VI Ha clIeAyIOUIUHA JTeHb
pyYKa CHOBA He KOHUYMJACh, HO Mara y:Ke He Ha IITyTKY
BOJIHOBaJIaCh 1 pyraJia ce0s y:KacHBIMHU CJIOBaMU 3a pPas-
IJIbAANMCTBO. HeBO3MOMKHO mIpencTaBuTh, uTo Marie
OPUAETCA IPOCUTHL ¥ KOT'O-TO PYUYKY. ITO eii-To, Maire,
KOTOpasi CJAAaBUTCA NYHKTYAJIbHOCTHIO M HECKOHUAEMBIM
s3amacoMm pyuek. Eit, Mamie, koTopas Bcerja roroBa CHUC-
XOAUTEJBbHO BBIAATHL PYUYKY B BEUHOE IIOJIb30BAHUE BCEM
pacTamIaM, Hey:KeJr el caMOU IIPUIAETCS IIOMPOIIaiHM-
yaTh, Kak Tame? 9ror mo3op Mamia He mepe:xkuia ObI.
M mamo K TAKOMY CIYyYHTHCA, UTO M BO BTOpHUK Martma
He cMOrIJia 3aiTu B MarasmH (MaJjio Jiu mouemy). A B cpe-
Iy KOHTPOJIbHASA II0 TeOMETPUU Ha IIOBTOPEHUE, a pyd-
Ka MOJKeT IIOJBEeCTH B JiI000i MomeHT. Maima 0Oosaach

I
QEASIHNClS
BOKPYT

Awmenusa AnaeBa




_OLASHUCE

m———D K P Y T

IBIMIATh W OBITAJIaCh U3 BACHATHCA JAKOHUYHO. OT 3TOTO
CTPOYKA, KOTOpPasi B HOPMAJIbHBIX YCJIOBUAX BBITJIAIE]A
0bI Tak: «CiemoBaTesibHO, JaHHBIE IPAMOYTOJbHEIE TPE-
YTOJIBHUKY PAaBHBI II0 KATETy U THIOTEHY3€e», Iprodpesia
yauBUTeNbHBIN Bu: «C-HO, A-€ IP. TP-KW = O K. U T'.».

Pyuka Bwigep:xkasna. OHa moToM ImcaJia €Il€ Bechb
YPOK PYCCKOro, TJle YYHTeJbHUIIA BAPYr B3ayMaja
yCTpPOuThL BHe3amHbIN gukTauT. Ilo qopore momoit Marra,
HaKOHEI, KyIInJja IeCATOK Py4YeK U B3MOXHYJa ¢ objer-
yeHWeM, HO 3agyMaJjach: «/HTepecHO, a CKOJIBKO eIlé
IIpoAep:KuTcs repouveckas pyuka? TaHne s He gam e€ HU
3a uTo!». PyuKa mpocJy:kuja eIré IeJblil YeTBepr 1 II0-
JIOBUHY TATHUIILI. TOJBKO Ha IIPEANOCTIEeTHEM YPOKEe —
aTo ObLIa McTOpUA — Marrie mpUIILJIOCHh B3ATH HOBYIO. BoT
ato nal! 10 gHeit HapsAKEHHeNIIEN padoThl. «Cynmeppyyd-
Ka», — YBA)KUTEJbHO ImoxyMaJsia Marma u BBIOpOCHJIA €€
B MYCOPHYIO KOP3UHY y BbIX0/la U3 KaOMHeTA.

B nauaJjie TpeTheil UeTBEPTHU ITOBTOPUJIACH IPUMEPHO
Ta JKe MCTOPHUA: PYUYKH, KoTopoir Maria mauajga nucaTb
e1ré B Jexkabpe, XBaTUJIO HA OOJIbIIIE, YeM OOBIUHO.

Kax-Tto Beuepom, Korma Marmmna gesnana ypoku, pas-
JIaJics 3BOHOK B ABephb. Ha mopore cTOAJ CMYIIIEHHBINA CO-
cen Usau IlerpoBuu.

— 9-9-9... [1oOpeIit Beuep, Mama. MHe oueHb HEy100-
HO, HO He Haumérca Ju y TebA 3amacHou pyuru? A To
Mos KoHumsiachk. CoBceM BHe3aITHO. §1 3aBTpa oTaaMm.

Mamma Onlia moJbIlleHa A0 TIyOmHBI ayimu. Komeu-
HO, oHa mogapuaa MBany IleTpoBuuy camyio JIYUIITYIO
pyuky. Emié ona cnpocmuia, He HyKHaA JU €My CJIyUYaliHO
JIMHEWKa UJIM TPAHCIIOPTUD, U, PadyMeeTcs, He yaep:Ka-
JIach 1 paccKasajia ICTOPHUIO O CYyIIepPyUYKax.

— Oro, ga THI TeIlepb HACTOAIIUN DKCIIEPT IO pydYyKam!
", kaKkeTcd, CTOJIKHYJIACH C OUePEeIHBIM IIapaJOKCOM Te-
Opuu BEepOATHOCTEM! — IpUIIEN K 3aKaoueHnto VBan Ile-
TPOBUY, KOTOPBIA XOPOIIIO MOHUMAJI IIPOOJIeMy, IOTOMY
yTO paboTaJ MAaTEMaTUKOM B YHUBepcurere. A Korjga pa-
0oTaeIlrb MAaTEeMATHKOM B YHUBEPCUTETE, OCOOEHHO YETKO
IMIOHMMAEITh, KaK OBICTPO 3aKaHUYNBAIOTCI PYUKU.

— ITa kak ke Tak! {I mocTOAHHO HAX0KYy HOBBIE ITapa-
JIOKCHI, IIOX0XKe, 3TO yKe TpagumnuA. UTo 3a MaTeMaTH-
yecKasd 3arajgKa Ha 9ToT pas?

— TBoi#i cmoco06 BBIUMCIEHUSA CPEIHEro BpeMeHU
CIYKOBI PYyYKU aOCOJJIIOTHO BEPHLIN, OH TOAUTCA IJIA



Bcex pyuek. Ho BoT a4 mocaeqHell pyYKU OH He T'OJUT-
ca. To ecth U masa mocjenHelnl ToxKe roautcsa. Ho aaa
ImocJeHe PYYKHU, €CJIU UYeTBepTh Y:Ke KOHUYMJIacCh, —
He roguTcsa. XOTA 9Ta Py4YKa HUYEM He OTJIHNYAETCA OT
npenpiayinux. IlpaBma, me coBceMm. Beé ke oTimuaercs:
Te PYYKU KOHUHNJINCH PAaHbIIle, YeM KOHUYNJIACh YeTBePTh,
a sTa — mo3ske. I y He€ cpeIHUN CPOK COYIKOLI HEMHOTO
00JIbIIIE, YeM Y IPEIBIAYIINX.

Marmia omacJimBO MOIISITUIACE:

— WBan IleTpoBuu, pogHEHBKUH, Bbl B 3[PaBOM yMe
U TBEPAOUN MaMATHU yTBep:KJIaeTe, UTO €CJIU UeTBEePTh He
KOHUMJIACh, TO V PYYKU OAUH CPEeSHUI CPOK CIYKOBI,
a ecJiM KOHUYMJIach, To Apyroi? To ecTh pyuKa 3HaAeT, 4TO
YeTBePTh KOHUMJIACH, ¥ IO9TOMY OHA...

— MeHHO 5TO 4 M X0Uy cKas3aTh, MOU IOHBIA ApYT,
KpoMe TOro, UTO PyYKa 3HAeT, YTO YeTBePTh KOHUMNJIACH.
Xorsd, ecau ObI OHA He KOHUMJIACh, TO, HABEPHO, PyYKa
He KOHUMJIach Obl paHbIE, YeM OHa KoHumjaach. Ho oHa
He KOHUYMJIaCh PaHbIIle, UeM KOHUYMJIACh UeTBEPTh, a II0-
9TOMY KOHUMJIACh ITO3:Ke!

— IIpogeccop, HO 5TO Ke Opexn!

— 9to Kakymuiica Open. WHbIMuM cjaoBamMu — IIa-
pamokc, a mMeHHO — Inspection Paradox. IloacuuraB
cpenHee BpeMs CJOY:KObI pyUyeK, Thl IPUMEPHO 3HAeIllb,
Korja KOHUYHTCSI pyukKa. M TyT KOHUaeTcad He PYyUKa,
a ueTBepTh. IIpu 5TOM OKa3LIBAaeTCA, UTO OJKUIAEMOEe Bpe-
MA pabOThLI PYUYKHU 3aBHCUT OT TOT'0, KOHUNJIACHL UETBEPTh
WJIN HET, IIOKA ThI IINIIEINb dTOW PYYKOI. JTa 3aBUCHU-
MOCTBH IPUBOIUT K TOMY, UTO OKHUAAEMBIHA CPOK CJIYKOBI
9TOM PYUYKHU HECKOJBbKO 0OJIbIIIE, UeM Y OCTAJIbHBIX PYUEK.

— YT0-TO He OUEeHb IIOHATHO, KaK OKUAAEeMBIA CPOK
CJIY KOBI OCJIefHell pYYKU 3aBHUCUT OT KOHIA YeTBEPTH.

— IIpuBeny mpoctoit npumep. IIpeamnosoxxkum, y Hac
€CTb MOHETa, KOTOPYI0 MBI IIOAOpackIBaeM OO TeX IIop,
IOKAa He BBINIaJeT opéj. MareMaTrnuecKoe OKugaHNe YKC-
Jia OPJIOB IPHU KaKIOM OTAeJIbHOM Opocke paBusercs 0,5.
Ho mamr skcnepuMeHT 3aKOHUUTCA, TOJBKO KOTJA BhIIA-
IIeT OPEJI, IO3TOMY MaTeMaTHUUYeCKOe OKUIaHIe YHCJIa OP-
JIOB IIpU IocJeqHeM OpocKe Bcerga paBuo 1, a He 0,5.

— fcuoe meno. Beanr MBI OpocaeM, moKa He BBIIA-
IeT OpéJy. 3HAUUT, B HOCJIEIHUNA pas3 00sa3aTeIbHO OyIeT
OpéJI, mau HaoOOPOT — KaK BEIIIAJ OPEJI, 3BHAUUT, 3TO ObLI
mocJaeqHnil OPOCOK.

OTAdHIICH
BOKPYT




- OTASHUCEH

— A rTemepp mnpeacTaBb cebe UrpaJbHBIA KYyOUK.
B cpenmem Ha HEM BRIIagaeT 3,5 ouka mMpU KaxKIoM Opo-
cke. Byzem O6pocaTh 9TOT KyOMK IO TeX IOP, IOKa cyMMa
OYKOB, BBINIABIINX IIPU BCeX OpPOCKAaX, He JOCTUTHET... d...
ckaxxeMm, 100. Bor cymma crana 100 uiam GoJibliie, BCE —
y:xe He Opocaem. CKaKu, Ha KakoM Opocke 0ojiee BepoAT-
HO, uTo cymMma mpeomosieer 100? Ha Gpocke, Korga BhIIIa-
Jla eIMHUIIA, U1 Ha OpOoCcKe, KOraa BhInaJia IecTépka?

— Yem 6oJibllle BHIIAJIO, TEM CUJIbHEE YBEJINUNBAECTCS
cyMMa, TeM 0oJiee BepOsTHO, uTo oHa nepeckouuT 100.

— CoBepIleHHO BepHO. 3HAUUT, 00Jiee BePOATHO, UTO
cymma 100 Hactynut npu O6pocke, maBmieM 6 miau 5 ou-
KOB, 4yeM npu OpocKe, Koraa Beinayo 1 miau 2 ouka. Ilo-
9TOMY MaTeMaTHuUecKoe OKHJaHUe YKUCJIa OYKOB IIPU II0-
ciaenHeM Opocke 0oJbIle, ueM 3,5.

KyO0ukoB urpajabHBIX y MeHA MO pyKo# Het. [[aBait
IIPOBEIEM STOT SKCIEepUMEHT Ha KomnbioTepe. Ham mo-
Hagoburca I'CU — remeparop caydaiiHbIX umcesa. Ha-
JIeI0Ch, THI He 3a0n11a, uro 310 Takoe!. Ilycte I'CH maér
cayuaiiabie yncija oT 1 mo 6, MbI OygeM MX CKJAaAbIBAThH
IO TexX IIOp, IOKa MX cyMMa He craHeT paBHa 100 mim
6oubire. ITIoBTOpUM 5TO MHOTO pas.

IIpodeccop 6611 MacTepom Ha Bce pyku. OH He TOJIb-
KO IIPEeBOCXOJHO 3HAJ MaTeMaTHuKy, HO U yMeJ IIPO-
rpammupoBaTh. WBaH IleTpoBuY BKJIOUMI KOMIBIO-
Tep U OBICTPO HAIIHKCAJ IIPOrpaMMy, KoTopas «0Opocaer»
UTPAJIbHBIN KYOMK OO TeX IIOp, II0OKa CyMMa OYKOB He
okaskerca 100 uam Gosbime. [Ipuuém mesaeT 3TO MHOTO
pas. Maira ¢ BoJIHeHHEM HasKaJja «3aIllyCK» 1 Jake yIau-
BIUJIaCh, KOT/a IporpaMMa BbIfajia AUarpaMMy pacIipe-
JleJIEHUS BEPOATHOCTEH MOCIeAHNX CJIaraeMbIX.2
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! TlogpoGHee o rerepaTope cayuaiiubix yuces (I'CU) cm. crateio «Ilapa-
IOKC IBYX KOHBepTOB» (cM. « KBarnTur» Ne 8 3a 2016 rox).
2 Bel MOsKeTe 3allyCTHUThL 9Ty IIPOrpaMmy II0 azpecy kvan.tk/lastpen




— ITocMmoTpu, HACKOJBKO Uallle IPU IIOCJeTHEM Opo-
CKe BBINIaJaeT NATEPKA MU IIeCTEPKA, YeM eqUHUIA UJIN
IBOMKA, — OOBOJBHBIM TOHOM cKasaj MBau IleTrpoBwuu,
JI00yACh JuarpaMMoii. — 3Haelllb, KaKoe y Hac cpeaHee?

— Jla y»X TOUHO He TPU C IOJOBUHOM.

— A cpenuee y Hac... Bor: mpumepso 4,28! Mara, 06-
paTu BHUMAaHUHE: ecJU Obl MBI IIPOCTO Opocajy HUTIPaJb-
HbIN Kyomk 100 mam 200 pas, To mapagokc cebsa ObI He
nposaBm. BamuoO, UTO yc/JI0BHEe OCTAHOBKH — JOCTHUTHY-
Tad cyMMa.

— Knaccuo, UBau IlerpoBuu. IIpocTo c0B HeT, KaKoii
9TO KJIACCHBIH mapagokc. Ho pyuku-To 3mech mpuuem?

— W ¢ pyukaMu mpuMepHO TO Ke camoe. UTo Oojee
BE€POATHO: UTO YEeTBEPTL KOHUUTCA HA PYyYKe, KOTOopas
MaJIo IIHUIIeT, MJIX YTO Ha TOi, KOTOpas JOJITO MUIIIET?

— JMoaromumryIada pydYKa OHUIIET AOJIT0, MAaJIOTIHUITY-
masa — maso. [loaTomy GoJsiee BEPOATHO, UTO KOHEI[ YeT-
BePTHU OIPULETCA HA CPOK CIYKOBI JOJTOMUIITYIIIEH PYUKH.

— Bor-BOT, mMeHHO Tak. IlosToMy pyuKu, Ha KOTO-
pBIe IIPUIIEICS KOHEIl YeTBEePTH, IUIIYT B CPeIHEM I0JIb-
I11e, YeM Te, KOTOphIe ObLIN B HauaJje YeTBEPTH.

— a yx. HeoObIuHBINI mapamoKc... 3aTO Telepb A
MOT'Yy He BOJIHOBAaThCs, €CJIU s 3a0bljia BOBpeMs KYIIUTh
PYYKU, IO KpaliHel Mepe eIné mapy AHei... — 00JeryéH-
HO B3moxuyJia Mamma, KoTopasd Bcerga HauaET IIOBOJ, IJIs
BoJiHeHUs. — KcraTu, Kak BBl TaM €ro Ha3BaJu, STOT IIa-
pamokc? UH... UHT... MHO-YTO?

— ITo-aurnuiicku ero HaswsIiBaioT Inspection Paradox.

— A mouemy? Ilpu uém TyT MHCTIEKITUA?

— Bmepsrle Ha Hero oOpaTuJIM BHEIMAaHNE aMepUKaH-
CKle BOGHHBIE, KOTJa 3aHNMAJNCL OOCIY:KMBaHUEM, TO
€CTh UHCIIeKIIeN paJnoJIOKAIIMOHHBIX cTaHIiuii. o uc-
TEeUeHUs 3asgBJEHHOTO CPOKAa CJIY:KObI JIOKATOP PEMOH-
TUPYIOT, 8 KaK CPOK BEIIIIEJ — 3aMEHAIOT IIPU IIEPBOM Ke
IMOJIOMKe. BOT 1 BBIACHMJIOCH, UYTO OYE€HBL YACTO IOCJIe[-
HIOIO IMOJIOMKY IIPUXOAUTCSA KIATh JOJIbIIIE, YeM IIPeabI-
aymue. MHCIEKTOP KIAET-2KOET, a BCE HUKAK.

— Ara, Kak u g JKIaja-Kiaja, IoKa PyuYka KOHUNTCS.
A mo-pyccku Kak HasbiBaeTcA? JlaBaiiTe HasoBéM ero «Ila-
pazlokc KoHIla yeTBepTu» . Unu syumnie «Ilapagokc mocaen-
Hell pyukm». Wan... 3aBTpa pacckaky o000 Bcém Tane. —
A 1po ceb6a Maria mogymajia, MOMKET BCE-TaKM yIACTCA eé
IIePeBOCIUTATh, YTOOBI OHA He 3a0bIBaJIa PYUKU?

XynosxkHuK Mapus YcenHnoBa
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Heno 6b1o 1975 romy, mMoit oTell Torja yBJIEKaJICs
MAaJIEeHbKMMMU MCCJIESOBAHUSIMMU B JOMAIIHUX YCJIOBUAX.
ITouaTHO, YTO W TAaMHCTBEHHAs MArHUTHAsS CUJA ObLIa
IIpeIMeTOM ero BHuMauusA. Ha cToJjie Jexaia MarHuTHAsA
CKPEIIOYHHUILA — KOJILIIEBOM MArHUT, HOKPBLITHIN IIJIaCTH-
KoM. Ecyiz HachImaTh Ha HeE MHOTO CKPEIlOK, TO U3 HUX
MOXKHO OYKBaJILHO JIEIIUTH KpacuBbie (PUTyPHI.

OnHaKAbI OTel, OOHAPYKUJ YAUBUTEIbHBINA 3((MEKT:
ecJIM Ha CKPEeIOYHUIIE JIEJKAT ABe CKPENKH, Kacasich ApyT
Ipyra, To, HOZHUMAs OLHY M3 HUX, Mbl OTOPBEM OT Mar-
HHTA BTOPYIO. A KakK TOJBKO MbI YBEeIEM CKPENKHU II0-
Jajbllle OT MarHuTa, OHM PAaCIaJaloTCs — IMIePecTaroT
MArHUTUThCA. VIHaue roBopsi, CKPEIKU caMu 110 cebe He
MArHUTBLI, HO B MArHMTHOM II0JIe OHM IIPHOOpPETaoT Mar-
HUTHYIO CIJIY, KOTOpas 0O0JIbIIle, UeM Y CAMOT'0 MAarHUTAa.
Okasajioch, 4TO OOJIBIIIaA CKpeIKa [Oaske OTPHIBAET OT
MAarHUTa »KeJIe3Hbli mapuk guamerpom 1 cm. O0bsICHUTH
9TOT 3P PeKT HeIIpocTo — HYKHO 3HATHL CBOMCTBA MATKUX
U TBEPABLIX MArHUTHBIX MaTEePHUAJIOB; 3TO XOPOIIasd TeMa
JUISI OTHEJIBHOM cTaThU. 3[eCh UTPAeT POJb U TO, UTO IIIa-
PUK He KacaeTcs MardHura, a JIeKUT Ha ILJIacTUKe.

Craenyroluii OmbIT OBLI eIlé yauBuTeabHee. Orerr 1mo-
JIOKWJI Ha CKPEIOYHUILY IIIapUK JUAMETPOM 2CM — Torja
0oJIbIlIasA CKPeIlKa yiKe He MOIJIa OTOPBAaTh ero OT Maruu-
Ta, — a 3aTeM II0JBECUJI CKPEeIKYy Ha HUTKY U CMOTpeJI,
Kak OHa KauaeTcs, OIMMCHIBasi BOKPYI IIapUKa pasHbIe
TPAEeKTOPHUM: TO JJIJIUIICHI, TO IapaboJbl — KaK ILJIaHeTa
BoKpyr ConHila. VI TyT IPOU30IILIO HEOKUIAHHOE: CKPeI-
Ka KOCHYJIACh IIapUKa, a KOorjga OTell MOTAHYJ 3a HUTh,
CKpenKa HauaJja ObICTPO BpaIlaThbCs, KAK BEHTUJIATOP.

B sT0O BpeMs A yumjcsA Ha TPeTheM Kypce mMexmara
MI'Y u B3sancsa 3a oobsacHeHue spderra. ITomauaay Bos-
HUKJIO OINyIlleHle, UTO M300pPeTEH BEUHLIA ABUIaTeJIb
(mepméryym MO6Omie). Beab HUTOUKY MOXKHO OepiKaThb
He B PYKaX, a IPUKPENUTDH K IMOAIIUIHUKY Ha IOTOJIKE U1
C IIOMOIIILIO IIPYKUHEI CO31aTh HEOOXOAMMOe HATIKeHe
HUTHU — TOTZA IIPU BpallleHNH CKPEeIIKY HUThL He OyIeT 3a-
KPYyuYMUBaThCs, ¥ BpallleHre HUKOT1a He OCTaHOBUTCS!

B Kakoi-TO MOMEHT 5 9KCIIEPUMEHTHUPOBAJ C He0OJIb-
UM IIaPpUKOM, KOTOPBIM CKpeIKa OTOpBajia OT MarHu-
Ta, ¥ TYT OKa3ajJoCh, UTO CKPEIlKa BMeCTe C IIapruKOM



Bpalaercsi B Bo3ayxe. Torma y MeHsa M IpoOJecHyJa
Hnjesi, 4YTO JeJIO B IIOABEIIIeHHOM I'Py3e, a He B MarHUTHOMN
cuie. {1 npuBszag rpy3uK K HUTKe, IPUIOAHAN, U OH
HauaJl BpalllaThCA TaK JKe, KaK B MAarHUTHOM I1oJie! 9To
ObLlIa IIOJIOBMHA PEIeHus, Telepb HYKHO ObLIO 00BbsAC-
HUTH, IIOYeMy He MIOJIYUUTCS IIepIeTyyM MoOujie, ecjau
HUTKY IIOJABECUTH K IIOTOJIKY Uepe3 IMOAIINIHAK.

Cuenyroiye sSKCII€EPUMEHThI IIOKA3aJIi, YTO YeM JJIMH-
Hee HUTh 1 YeM OHAa TOHbIIIe, TeM CUJIbHee U J0JIbIIIe IJINT-
cs BpallleHre CKPEeNKH, a Ha JieCKe I IPOBOJIOKE CKpPel-
Ka BooOI11ie He Bpamiaercsa. Crajao siCHO, YTO JIeJI0 B HUTH,
e€ 0COOEHHOCTSX, a He TOJhKO B IIOABEIIIEHHOM TIpy3e.
IIpu u3roToBJIEHNN HUTHh CKPYUYMBAIOT, 1 IIPU HATIKEHUN
OHA PACKPYUYMBAETCS, IPUUEM paboTaeT KaK MPYKUHA —
ecJIN IIepecTaTh e€ HATATNBAaTh, OHA CHOBA CKPYUYMBAETCS.

ITocie 5TOro BO3HHK SKCIEPHMEHT C MOKPBLIM dYaii-
HBIM IIAKEeTHMKOM, KOTOPBIM BCerja BpalljaeTcsi B OOHY
u Ty »Ke cTopoHy.! CaMoe yAMBUTEIBHOE, UTO KasKIbI
JeHb MIJIJINOHBI JIIOAel BBIHMMAIOT IIaKeTHK C YyaeM, HO
HUKTO He 3aMeuaeT 9Ty YAUBUTEJLHYIO OCOOEHHOCTD.
31ech y)Ke HeT TaMHCTBEHHOM MArHUTHOM CHUJIBI, TIO9TO-
My pasrajgaTh IPUUNHY Jerde, O4HAKO BOKPYI BUXpPeIl,
BOPOHOK M T.II. €CTh TOXKe HEeMaJ0 MUCTUUYECKUX CYKIe-
Huii. OTBETHI IIPO MAKETUK 1 CKPEIIKY OLIBAIOT TaKHe:

1. Semuia BpalaeTcs, IOTOMY U IIaKeTHK BpalllaeT-
cda. BeposaTHo, B ApyromM moJayIinapuu oH OyAeT BpalllaTh-
cA B APYTYIO cCTOPOHY. KaK ompoBEPTHYTH TaKOe «00'bsC-
HeHUe» ? (3eMyd geaaeT oguH 000POT B CYTKU, a IAKETUK
JIeJiaeT HeCKOJBbKO 000POTOB B CEKYHIY.)

2. BeposTHO, 3TOT 3)(PeKT Takoro ke poma, Kak 3a-
KpyuYHBaHNEe BOPOHKHU B BAHHOII, OHA BCerJa 3aKpydyuBa-
eTcsI B OJHY CTOPOHY. (JTO pacxokee 3abJay:KIeHUe, I
IIPOBEPSAJI pasHble BAHHBI I PAKOBUHBI, BpalljeHe ObIBa-
eT B pa3Hble CTOPOHHI. ) 2

3. l3BecTHO, UTO B MAarHMTHOM II0JIe B paMKe (CKper-
Ke) BOBHUKAET TOK, U mojrydaeTrcs MoTopuuk. (CKpenka —
He paMKa, OHa He 3aMKHYTa, II09TOMY TOKa B HE HeT.)

4. Ogun pusuk 3aasuia: «Korga MbI TaHeM 3a HUTKY,
TO CKPeIIKa HeMHOT'O YAJINHIETCS, 3JIeKTPOHBI CABUTAIOT-
cA, W TOJyYaeTcsa TOK». (DJIeKTPOHBI CABUHYJINCH YYTh-

1CM. samauy «YaliHeii nakeTuk» B « KBautuke» Ne2 3a 2020 rog (c. 17).
2CMm. Taxsxke cratbio B. Cypauna «Bopouka Kopuosucas B « KBaHTHKaX »
Ne5 u Ne6 za 2019 rog.
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YyTh, IPUUYEM Ha IIPOTUBOIIOJOKHBIX CTOPOHAX CKPENKU
B OJHY U TY K€ CTOPOHY, II03TOMY KPYT'OBOT'O TOKAa OBITH
HE MOJKEeT.)

5. uTepecHo, uTo MoA 85-j1eTHsAA 0a0OyIIKa, OKOH-
YWBINIAs BCETO YEThIPe KJiacca IEPKOBHO-TIPUXOACKOMN
IIIKOJIBI, CPa3y MOHAJA, YTO JeJI0 B 3aKPYUYEHHOCTH HUT-
KU, ¥ 9TO IIOHATHO, BEJIb OHA ITOCTOAHHO YTO-TO IITHJIA.

Eciu Oymere moKasbIBaTh STOT OIIBIT CO CKPEIKOM
3HAKOMBIM, TO MOJKETe OTUaABIINMCS HAOJI0IaTeIAM
nmoackasaTh: «Eciu BMeCTO HUTKHM B3ATHh TOHKYIO JIECKY
WJIN IIPOBOJIOKY, TO BpallleHus He OyIeT» .

Boob1ie, B 11000# 3asaue, eciy KTO-TO He MOJYKET eé
pemuTh, BaKeH NPUHIIUI MUHUMAJbHOU ITOACKAa3KU:
HaIIpuMep, OIPOBEPTHYTh M3 OOIIUX COOOpaKeHWM He-
IIPaBUJIBHBINA OTBET, HO IIPU 3TOM JATh BO3MOKHOCTD €IIé
noaymartb. Beib MOHATH caMOMYy KyJa NPUATHEN U IIO-
JIe3Hel, yeM y3HAaThb I'OTOBBIA OTBET.

Taxkoe CBOMCTBO CKPYYEHHBIX BEPEBOK 3HAIOT aBTO-
MOOMJIMCTEI — €CJIM OYKCHPOBOUHLIA TPOC OymeT Kpyueé-
HBIM KaHATOM, TO IIPW HATSKEHUU OH BLIBEPHET KPIOK,
3a KOTOPBLIHA €r0 IPUILEIINJIN.

OO0 sTOM 3HAIOT AJBIIUHUCTBI — €CJIU CTPAXOBOUHASA
BepEéBKa OyIeT KPy4y€HOil, TO IpU CPhIBe OHa OyAeT Bep-
TeTh AJILIINHUCTA, KaK Ty CKPEeNnKy Ha mapuke. [losTomy
U BOAUTENU, U AJbIUHUCTHI OEPYT MJIETEHBIE BEPEBKU
nan TrecbMy. Ecyin ke eCTh TOJBKO KPyUYEHas BePEBKA, TO
e€ HaJo CJIOKUTDH BIBOE.

Kaxxapiii peOEHOK 3HaAeT, UTO KOH(METy B OOBIUHOM
(aHTUKe HYXHO HOTAHYTHL B PasHble CTOPOHBLI, M OHA
caMa co00¥ paCKpPyTHUTCS.

IIponmenaiiTe ONBIT, KOTOPBI O PEBOJIOIMY JIOOMIN
JIeTH: BOBBMUTE OOJIBIITYIO MYTOBUILY, IPOIIYCTUTE UEPES
IBe IBIPOYKM KPYUEHYIO OEUEBKY, 3aBAKHUTE B KOJBIIO
Y paBHOMEPHO HATATUBAWTE B Pas3HbIe CTOPOHBI U OTIIY-
ckaiiTe. B KaKoi-TO MOMEHT ITyrOoBUIla HAUHET OEIeHO
BpamaTbesa. HaspiBasach Takas UTPYIIKA HYHCHANLKAS.

Eme ma sapMapkax mpogaioT JepPeBIHHOTO YeJIOBEUKa
WJI CKa30YHOT'O I'eposi Ha TYPHUKE, BUCAIIEr0 Ha CKPY-
YEeHHOU JIeCKe, KOTOPBIN BBIJEJILIBAET PasHble (PUTYPHI,
€cJIu cJIeTKa Ha)KMMAaTh Ha HU)KHUE KOHIBI TYPHUKA.

3Cm. kaury: A.C. ImurpueB. «Kak IOHATH CI0KHBIe 3aKOHBI (DU3UKH.
100 IpPOCTHIX U YBIEKATEIbHBIX ONBITOB IS JeTeil U UX PoAuTeNeii», 1. 85
(fis.wikireading.ru/3814).
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— Kpacroyxos

KyBEUK ana HAHMHARKDLEMX

Tak mpocTo HasBaJjla CBOIO paspabor-
Ky Wpuna HoBuukoBa, usobperares 13
MoOCKBBI, aBTOP MHOTUX MHTE€PECHBIX Me-
XaHUUYEeCKUX rojioBosioMoK. ITocmorpum,
IIPOCTO Jix OYAEeT €€ PeIInTh...

CocTouT TrOJIOBOJIOMKA ¢33  BOCH-
MU UTPOBBIX 3JieMeHTOB. IIATh um3 HuX
(Tunt A) — oObIuHble KyOuKu. EImié tpu
aaeMmeHTa (Tun B) cKJieeHbI M3 IIOJIOBU-
HOK KyOUKOB.

‘e
. oy
=E

3agmaua 1 (mna pasmuuku). Cobepu-
Te U3 TPEX DJIIEMEHTOB TUIIA B CBA3HYIO
cuMMeTpuUHyl0 purypy. Ham He Kamko
IIPUBECTHU IIPUMEPHI TAKUX (PUTYDP, IIOTO-
MYy YTO UX eIré ocraércs 6oiee 40, ¢ pas-
JIMYHBIMU BUJAMU CUMMETPUH.

OXi

ITouimure HamboJIee WMHTEPECHBIE Ta-
Kue Gpurypsl (HEKOTOPBLIEe M3 HHUX CpPasy
pacchIIalTCs, II03TOMY paspellaeTrcs
MOAAEPKUBATE (PUI'YPY HATBIAMHK).

3amaua 2. Vcmonn3ysa TpU sJIeMeHTa
tumna B, cobepuTe OqHOBPEMEHHO TPHU KY-
OuKa.

3amaua 3. CiroxuTe M3 BCeX BOCHBMU
5JIEMEHTOB KYO0.

Kenaem ycmexos!
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NKO3E® ITPUCTJIU

Ckaska IOpua Ogemu «Tpu TojcTaKa» HauMHaAETCS
TaK: «Bpemsa BoiiedbHMKOB mpomiiao. Ilo Bceii BepoAT-
HOCTHU, X HUKOTIa 1 He ObLIO Ha caMoM fgeje». Ho 3aro,
TOBOPUTCS AAJbIle, ObLIN OUeHb 3HAIOIIUEe JIIOAU, KOTO-
PBIX IPUHHUMAJIA 3a BOJIIIEOHUKOB. Hampumep, JOKTOD
T'acmap ApuHepu, KOTOPBIII M3y4YmHJ OKOJO CTa HAYK U
TOUHO 3HAJI, KaK B3JIeTeTh C 3eMJU IO 3BE31, KaK IIOI-
MAaTh JIUCY 3a XBOCT 1 Jake KaK U3 KaMHA clejaTh map.
Ceituac moxTopa l'acmapa, KOTODPBIN YCIIEIITHO 3aHU-
MaJIicsd CaMbIMHM Pa3HBIMH HayKaMM, Has3BaJud Obl yUé-
HBIM-9HIIUKJOIeAuCTOM. VX BpeMs JeCTBUTEJIbHO IPO-
IIIJI0: COBPEMEeHHasaA HayKa TpeOyeT CIMIIKOM IJIyOOKOI'O
MIOTPYsKeHuA B JII0OYI0 00JIaCcTh, HA MHOTO 00JIacTei O/-
HOT'O UeJIOBEKa y)Ke He XBaTUT. A BOT B ObLIbLIE BpeMeHa
TaKkue JIOAU ObLIN — U B 950Xy Bo3poikgeHnus, u mo3xKe,
naxxe B XVIII-XIX Bexkax. Hampumep, Ilxxo3ed IIpuct-
JU — aHIVIMHCKUM XUMWK, (PpU3UK, JUHTBHCT, IIeJaror,
IOJHTOJIOT, (praocod 1 OOTOCJIOB.
% k%

IIpucTiin TPOXKUI BecbMa HEOOBIYHYIO JKU3Hb.
OH pommics B OegHOII MHOTOAETHOII ceMbe, B JIETCTBE
JKUJI TIOIEPEeMEHHO Y Pas3HbIX POJACTBEHHUKOB, HO IIO-
pasKkajJ BCeX CBOMMM CIIOCOOHOCTAMU — U €ro OTIPaBU-
JI1 YYUTHCS, YTOOBI OH CcHAeJiajcAd CBAIeHHUKoOM. Ho
€ro OTHOIIEHWS C peJurueil ObLIM HEIPOCTBIMU: eIlé
B IOHOCTH OH CTaJl AucCceHTepoM («HEeCOTJIaCHBIM»),
TO €CThb YeJIOBEKOM, UbM B3TJIAABI OTKJIOHSJIUCH OT
opUIMaJIbHOTO  BEepPOUCHOBeZAaHUs. ITO  CBODOOIO-
MBICJIE 3aKPBIBAJIO [OJA HEro ABepu MHOTUX Yyueb-
HBIX B3aBeleHUl U HEKOTOphble KapbepHbIe MMy TH.
ITo npemaHuio, MWMEHHO OHO OKas3aJioCh IIPUYNHOMN
TOTO, 4YTO mo3aHee IIpucTaM He B3AJU ACTPOHOMOM
B OSKCIeAUIINI0O KamuTaHa KyKa 0 IMKHBIM MOPAM
(B 1772-1775 rogax). C mapyroii CTOPOHBLI, OCTABIINCH
B Aurynu, I[IpucTiiz B 3TH oAbl COBEPIIINI MHOTHE CBOU
OTKPBITUS — TaK YTO, MOJKET, OHO U K Jiyuriemy. Ho MbI
3aberaem BIEpES.

3aKOHYMB TyXOBHYIO akaaemuio B [Iasentpu, IIpuct-
Ju 3apabaThIBaj HA JKU3HBb IIPeIoJaBaHUEM, JIEKIIUIAMUI



CBOBOJIA, PABEHCTBO,
®JIOTUCTOH!

¥ IIPOHOBEASAMHU — UTO, YUUTHIBAA €ro 3anmKaHWe, OBLLIO
HEeIIPOCTO, HO IIPOCTHIX MyTed OH HUKOTIa He mcKaJj. Ilo-
JYYIJI caH cBAmeHHuKa. sKeramiaca. OprainsoBaB IIKO-
JIy B TOpoAKe mox HasBaHueMm HautBuu, B 1761 rogy maa
CBOMX YUYEHMKOB Hammcasa yuyeOHUK «OCHOBBI aHTJIMII-
CKOIl TpaMMaTHKH» — JOCTYIIHAs W OCTPOYMHAasA KHUTa
rMeJa OTPOMHBIN yCIIeX M IIOMOTJIa eT0 MHOCJeAVIOIIei
IpelogaBaTeJbCcKo Kapbepe. CiengyeT OoTMEeTUTh, UTO,
KpOMe CBOEro pPoJAHOT'0 aHTJIMICKOT0, OH 3HaJ (hpaHIrys-
CKUii, HeMeIKuii, NUTaJIbIHCKUH, JaThIHb, JPeBHerpeyde-
CKWUIi, IPeBHEEBPEHCKUI U eIlé HeCKOJbKO I3LIKOB...

OaHAKO IIOTOM €r'0 MHTEePEChl CTAJIN CMENIaThCA B CTO-
pouy (¢pusuku u ocobenno xumuu. Crepsa jsjabopaTopHas
paboTa Oblaa AJIs HEro 4eM-TO Bpoje X00011, HO 3TO X00-
O0u yBJIeKaJo ero Bcé 0oibiie. OH IMO3HAKOMMUJICA C MHO-
ruMu ydYE€HbIMU (BKJOUasas DBeHm:xavMuHa PpaHKINHA,
KOTOPLIHA B Ty IOpY K1 B JIougoue u Bpoxuosus Ilpuct-
au Ha 700-cTpaHMYHYI0O KHUTY II0 MCTOPUU YUYeHHUS 00
9JIeKTPUUYECTBE) U BCKOPE CTAJ YBaKaeMbIM dKCIIEPUMEH-
TaTopoM. OcoO0eHHO HPOAYKTHUBHOM CTaJia €ro JesaATesb-
HOCTBH B ToMecThe Jopaa Illen0ypHa, IOKPOBUTEIA HAYK:
¢ 1773 roxma Ilpuctau sanuMajcs ero 6ubJIMOTEeKON u 06-
pasoBaHUEM JeTeli, a B3aMeH IIOJYUYUJ BO3MOYKHOCTD CTa-
BUTDH ONBITHI B OTJIMYHOU JIabOpaTOPUU U HYTEIeCTBO-
BaTh ¢ [llen6ypuom mo EBporre.

KAK U3 KAMHA CAEJATH ITAP

XumMunuecKue gocTu:keHusd IIpucTiin B OCHOBHOM Ka-
cajuch ra3oB. B Te BpeMeHa 9Ta OTPACJb XUMHUU Ha3bI-
BaJIaCh NHEBMAMUYECKOll, a Ta3dbl YacTO Ha3bIBAJIU 603-
Jyxamu: B KOHIle KOHIIOB, BCé PABHO HUKTO TOJIKOM HeE
3HAJI, U3 YeTO COCTOUT BO3AYX.

IIpexxne Bcero Ilpuctiu Hauaa n3yyaTh YIJIeKUCIIbINA
ra3 — paHee OTKPBITBHIN «BO3AYX», KOTOPBIY BBIAEIAETCA
IIpu ropeHnu u 6pokenuun. W cpasy n300pEa OgHY HITY-
KOBUHY, KOTOPYIO MBI Telepbh HMOKyIlaeM B MarasmHax:
ra3sMipoBaHHYIO BOAY, TO €CTh BOAY, HACBIIIEHHYIO yTJIe-
KHUCJABIM rasoM. IloayuwmB eé u mompo6GoBaB, Ilpumctiu
OTMETUJI, UTO IMUTH €€ «JI0 CTPAHHOCTU IPHUATHO». KTO
ObI criopmJi. BcKope rasupoBKYy yiKe UM COTHU JIIOAEH.

BEANKHUE
YMbI

BenmsxamMuu @paHKINH,
noptpetT Kuctu K. [ommeccu
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B komnauuu «IllBemc» ITpuctan

Ha3bIBAJIN «OTIIOM HAaIllei
IIPOMBIIILIEHHOCTH » .
®oto: Reedy (en.wikipedia.org)
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ITpu6ops! Ilpucrian
JIJI IICCJIeJOBAHU A ra30B

Oxcup prytu (IT),
WIN KIKEHasd PTYTh.
®oto: Materialscientist
(en.wikipedia.org)
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([Ipyroe momyJisipHOE M300peTeH1e, KOTOPOe YacTo IIPHU-
MMUCHIBAIOT eMy, — KayuyKoOBbIH jJacTuk. Ha camom nmese
TaKue JIJAaCTUKU BIIEPBbIE CTAJI IIPOU3BOAUTH aHTJINNCKUNT
nHXeHep Iayapn Hspr, HOo IIpucTiv mpuiIoKua pykKy,
KaK ceiyac cKasaju Obl, K MHapP-IPOABUKEHNIO HOBOTO
TOBapa.)

OxHO TOJBKO IIepeumncjeHue aJTbHEHIINX OTKPBI-
il [IpucTiin B XUMHHM Ta30B 3aHMMaeT IeJIbIi absair.
IIpuctam BoepBble BBIAEINJ <«KHUCJIBIM BO3AYX» — XJO-
poBogpopox (popmysa HCI), KoTophslii Ipu pacTBOPEHUN
B BOJie JA€T COJAHYI0 KucjaoTy. OH mepBbIM U3YUMII Cep-
HUCTBIA rad SO, — TOT caMBbIi rasd C 3aIaXOM TOPeJIbIX
cum4eK, KOTOPBIA ABJIAETCA OOHUM U3 TJIABHBIX «OT-
BETCTBEHHBIX» 3a KHUCJIOTHBIE OXKIW, HO HE3aMEeHUM
B XMMHUYECKOHN IPOMBINLICHHOCTH. OH OTKPBII OKCUILI
asora — OecriBeTHbIN ras NO u Gyperit NO,, a Takke «Be-
cenamuii raz» N,O, Koropwiii cuycra 70 jer cran mo-
IMyJSAPHBIM cpeacTBoM o0esbonmBaHusA. OH, BO3MOIKHO,
[ePBBIM B YMCTOM Buje mosiydumsi ammuak NH, — Bemre-
CTBO, KoTopoe B XX BeKe CTaJI0 OCHOBOI HPOM3BOACTBA
ynoopeuwnii. Ho rimaBHBIM ero OTKPBITHEM ObIJI KUCJIOPO/I.
ToT caMbIil, KOTOPBIM MBI JBLIIIIKM.

3HameHUTHIA onbIT 1774 roma, mpuuécmuii Ilpuct-
au 6eccMmepTHe, ObLI HECJIOXKEH — M IIoceiuac KHCJIOPOT,
nHOorJa TaK IIOJYyYaloT B J€MOHCTPaAIMOHHBIX OIIbITaX.
B Ty mopy xumMukam y:ke ObLIT M3BECTE€H OPaHKeBBIN I0-
POIIIOK — COeAUHEHUE PTYTH, KOTOPOE celuac Ha3bIBAIOT
oxcudom pmymu, a TOTAA HA3BIBAJIU HCHCEHOIL PMYmbio.
IIpucTany MOJIOMKUJI 9TOT IIOPOMIOK MO CTEeKJIAHHBIN KOJI-
MMaK, B3sJ OOJBINYIO JUH3Y, C(POKYCHPOBAJ Ha IMOPOIIKEe
CBETOBBIE JIyUH, YTOOBI HATPETh, — U IOJYUYUJ KAaKOH-TO
HEOOBIYHBIN «BO3AYyX». YUYEHMKAM CTapIIUX KJACCOB
3HAKOMO ypaBHEHNE 3TOr0 IIPOIlecca, BOT OHO:

2HgO=2Hg+ 0,1
3necs Hg — pTyTh, 2 O, — KMCIOPOA, KOTOPBIH BHIAEIAET-
cdA B Bujie rasa.

! Cyma mo Bcemy, mBeacKkuii xumuk u ¢apmanesr Kapa Illeene moury-
UM KUCJIOPOA paubiie [Iprctiu, HO omy6IrKOBaI CBOU Pe3yJIbTATHI II03Ke.
C HUM He pa3 cJayJaJioch IOA00HOe: HeJJapOM 3HAMEHUTHIHN (paHTACT U OITY-
JapusaTop HayKu AiizeK A3uMoB Has3bIBaJ ero «HeBesyuuM Illeene».



CBOBOJIA, PABEHCTBO, BEAUKHE
®JIOTHCTOH! YMbI

Onpo6oBaB HOBBIA «BO3AYX» U HaA MbI- P —
max, m Ha cebe («IIOKAa UTO TOJBKO JBe 4 % 4 \\.
MBIIIIM U A MMEJIN YIOBOJLCTBHE UM [IbI- -
maTb»), lIpuctau Hamén, 4to oH B 5-6 f ,
pas Jydlile IOAAeP;KUBAET TOPEeHUe W IbI- .

XaHue, YeM OOBIUHBIN Bo3ayx. OIeHKa /4—(_____ . _.__r) y (‘_l:j_ ____)7
JIOBOJIbHO TOYHAs: Beldb OOBLIUHBIIA BO3- .

IyX COCTOMT M3 KICJOpPOoJa KaK pas Ha
1/5 yactsb. B

NuTepecHo, UTO TpeMs rolaMy PaHbIIe o % i ) %
IIpucriu momobpasicd K KHCJIOPOAY, Kak
TOBOPUTCS, C APYyroro 6oxa. M1 3TOT OIIBIT
TaKsKe BOIIIEJ BO Bce yueOHuKu. Ecau cse- _
4y IIOMECTUTh B 3aKPBITHIA COCY/, OHA ObI- p @7 _ /w
CTPO IIEPECTAET TOPeTh — BO3AYX «IOPTUT- y g p pd i e
ca» (Kak MbI cefiuac 3HaeM, 9TO CBS3aHO

. DoTOCUHTES.
C IpeBpallleHueM KUCJI0pOJAa B YIJIEKUCJBIHA rasd). ITOT Ucrounuk: Alexey Shipunov
BO3IYX HENPUTOJAEH M IJA AbIXaHNSA, MLIIIL B HEM IIO- (libretexts.org)

rubaet. Ho eciiz B TOT 3Ke cOCy/Z IIOMECTUTDH 3€JIEHOE pac-
TeHle, TO OHO He IIPOCTO He IOorubaeT, HO MCIPAaBJAET
«HCIOPUYEHHBI» BO3AYX — CBEUA T'OPUT, MbBIIIL OCTAETCA
B KuBbIX! @aKkTuuecku IIpucTiu oTKpwLI Iporecc GpoTo-
CHUHTEe3a, B X0Je KOTOPOTO 3eJIEHbIe PACTeHN IIpeodpasy-
IOT YIVIEKUCJBIA Ta3 B Kucjaopox. IIpaBma, oH He IIOHSA,
YTO PACTEHUAM [IJIS 9TOT'0 HYKEH eIl€é 1 CBEeT — SICHOCTH
YyTh II03Ke BHEC rosauger I Murenrays.

Ho c¢ orkpwiTuem IIpuctau Obliia cBs3aHa eIré ogHa
yauBUTEJIbHAA ncTOpusi. OTKPBIB KUCJIOPOJ, OH HAOTPE3
OTKa3bIBAJICA HAa3bIBaTh ero KucaopogoMm! M BoT mouemy.

dJIOTUCTOH U JIABY ASBE

C XVII Beka cpeau XMMHUKOB ObLIA IIOIYJAPHA Meo-
pus paozucmona. IlonHaa HATAMXKEK — HO, KaK BCAKYIO
TOCIIOZICTBYIOIYIO TEOPUIO, €€ ObLJIO OUEeHb TPY/IHO OTBEDP-
THYTb.

B meum cropenm apoBa, oOpasoBajiacb He06O0Jb-
miadgd KydkKa 30Jbl. UTO mOpom3olnio? YUEHble MYKU
paccysKaaam TaK: TOIUIMBO WM3HAYAJIBbHO COIEPIKaJIO
30JIy — W YUTO-TO €II€, UTO IIOTOM YJETYYHJIOCHL B IIPO- JlaByasbe C JKEHOI.
mecce ropenusa. HasoBéM 5TO «uTO-TO» (DJIOTHCTOHOM, IToprper kuctu 3K.-JI. [laBuga
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HokTop PJIOTUCTOH,
KapukaTtypa Ha [Tpuctan

Howm IIpuctau B [lencunbBanmy.
®oto: Ruhrfisch (Wikimedia)
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NKO3E® ITPUCTJIU

OT Trpedeckoro (pAoyLotodg («@daorucroc») — TOPIOUMUIL.
IlepeBbsl MOTJIOTUJIN (PJIOTHUCTOH W3 BO3AyXa, IIO3TOMY
OHU ropouu. A mouemMy B 3aMKHYTOM IPOCTPAHCTBE T'0-
peHUe B KOHIle KOHIIOB IIpeKpariaercsa? Jla moTromy, 4To
B BO3/lyXe HAKAIIJINBAETCS CIUIIIKOM MHOTO (hJIOTHCTOHA,
00JIbIIIE 9TOT BO3yX yiKe He IPUHUMAaeT.

ITorom, mpaBma, DOABUJINCH HEYAOOHBIE (PAKTHI.
Korga akTUBHBLIA MeTaJj, TAKOM KaKk MarHuii, cropaer
Ha Bo3ayxe, ero macca yBeanuuBaercsa!l Hy uto ke — 3Ha-
YuUT, (PJIOTUCTOH TaKas XUTpasd IIITyKa, YTO ero mMacca...
orpunareabHa. He o6wiBaer? Ho apyrux-tTo o60baCcHEeHUH
HeT.

W B KOHIIe KOHIIOB APYyroe O0bsICHEHUE IIPeACTaBUJI
coBpeMeHHUK IIpuctiu, BequKuit (ppaHIly3CKUNA XUMUK
JlaByasre. HeT HMKaKOTro TamMHCTBEHHOTO ({JIOTHCTO-
Ha. Ho 3aTo ecTh ero IpPOTHUBOIIOJOKHOCTh — TOT CAMBIH
YAUBUTEJNbHBINA Ta3, oTKPBITEIN [Ipuctau. Korga merann
WIn, HaIIpuMep, oc)op TOPUT HA BO3AyXe, TO COeTUHA-
eTcsd C 9THM T'a30oM, KOTOpPbI JlaByasbe HasBaJ KICJO-
poxom (oxygene). BoT mouemMy HpOAYKT IOPEHUS BECHUT
0oJIbIlIe, UYeM HMCXOJHOE BeIeCTBO: TelepPb OH COAEPKUT
elé u Kucaopox!?

OneiTel JIaByasbe OBLIM HACTOJBKO TOUHBIMHU U yOe-
IUTEeIbHBIMH, UTO IIOCTEIEHHO OH Iepeybeams Bcex
CKeIITUKOB... Kpome camoro IIpumcrtau. Her, rosopuxa
IIpuctiu, He cCyIIecTByeT HHKaKOTO KHCJIOPOJa, 3TO
IPOCTO <«BO3AYX, JUIIEHHBIN (JIOTHMCTOHA», KOTOPLIHA
3aMeuaTeJbHO MOJJep:KUBaeT ropeHue, MOTOMY 4YTO Ha-
CHIII[aeTCs HEeAOCTAIOMIMM (JIOTHCTOHOM. ¥ IIPAMBINA
aHTJIMYaHUH A0 KOHIlA OCTaJICA BEPEeH ycTapeBIlleil Te-
OpHuu, XOTA C TeUeHHWEeM BpPEeMeHHU JaKe caMble yO0erk-
MEHHBbIE IMOKJIOHHUKHU (DJIOTUCTOHA IIPU3HAJU IIPABOTY
JlaByasne.

Ilos:ke 3HaMEHUTHIN eCTeCTBOMCIBITATENb JHOopK
KioBne massan IIpuctiam «OTIOM COBPEeMEHHON XWMMUMU,
KOTOPBIA TaKk M He IIPU3HAaJ CBOIO O04b». JlagHo, HOYb
BCE paBHO eMYy OJiarozapua.

2 Keraru, a KakK BBI [yMaeTe: €CJIU TaK, TO I0UeMy Macca APOB, YIJId
WJIV CBEYH IIPU FOPEHUU YMEHBIIIAETCA?



CBOBOJA, PABEHCTBO,

DJOI''nCTOH!

N3IrHAHHUK

Hackoabko Ilpuctam OblJ KOHCEPBAaTUBEH B CBOUX
B3rIAAaxX Ha (JIOTHMCTOH, HACTOJBKO OH OBLI paauKa-
JIeH B TOM, YTO KacaJioCh OOIIeCTBEHHO-IIOJUTUUYECKOTO
yerporictBa. OH HamazaJ Ha opUIIHAIbHBIE IIEPKBU TOTO
BpeMeHU, Ha3bIBasg UX «CTapbIMU CTPOEHUSIMHU U3 OIIHU-
0OK U cyeBepHsA, KOTOPbIe MOKHO MOJKeUb Jaske OJHOM
HCKPOIi, YTOOBI BBI3BATh MI'HOBEHHBIN B3PHLIB» (UYBCTBYeE-
Te XUMUYECKYIO ITOATOTOBKY aBTopa?). OH moamep:KuBaJ
aMepUKaHCKUX OOPIIOB 3a HE3aBUCHUMOCTh OT AHIJINU,
U, YTO CTAJIO IIOCJIeHell Kalliei Aaa O6puTaHCKOTO 00IIe-
CTBa, BOCTOP:KEHHO IIPUHAJ (PPAHIIY3CKYIO PEBOJIIOIIIO,
HauaBIIyocsa B 1789 rony.

1 TyT yKe crTaysio HeBaKHBIM, uTo Ilpuctiam — yBa-
JKaeMBbIi YUYE€HBIH, IIPOCBETHUTENb, YJEH BCEeX MBLICJIN-
MBIX akagemwuii. B Bupmunreme, rme oH KHUJ TOrza,
HaJ ero roJIOBOM CTyIaJuch Ty4Yd, U B KOHIIE KOHIIOB
BCE€ BBLIMJIOCHL B morpoMm. B 1791 roay ToJma, KOTOPYIO
IMOYTH OTKPBITO IOAAEP;KUBAJIN MECTHBIE BJIACTU, Pas-
Hecaa u momoskryaa gom Ilpuctiau. MwmyiecrBo, Ou-
0JIMOoTeKa, PYKOIMCHU W JabopaTOpHbIe IPUOOPHI OBLIN
YHUUYTOKEHBI.

IIpuctam ¢ cembéii mpunuioch Ge:xatb B JIOHIOH.
N xoTa apys3bsa MOAAEPKUBAJIU €T0, CTAHOBUJIOCH SICHO,
YTO HaJ0 ye3:KaTh B OoJiee IpysKecTBeHHYIO cTpaHy. Ta-
Koii cTpanoi okasanuch Coegunennbie IllTaTer AMepuku.

31ech OH y:Ke MaJIo 3aHUMAaJICA HayKO# — 00JbIlle pe-
JUTHEeN U MOJUTuKOM. I'ogbl B M3THAHUU HE CTalu IJd
HEeTro CUaCTJIMBBIMU: OoJeu U ymupasau oauskue, [lpuct-
JI1 OKasaJjicAd 3aMeNIaHHBIM B HENPUATHBIX CKaHIaJIaX,
He OBbIJI0O KOHTAaKTOB C €BPOIENCKUMHU KoJleramu. B 1o-
ciaennue roael u cam Ilpuctiau tsa:xeno 6osen. OH ymep
B 1804 roxy u 6n11 moxopoueH B HopTymbepaeHae, miTaT
IlencunbBaHus.

Mpz=1 31ech He pacckasaaum 0 MHOroM. O comuabHBIX
ugesax IlpucrTiu — a HEKOTOpbIe M3 HUX aKTYyaJbHBI IIO
ceii geHb. O ero pusmueckux onsiTax. O KHUrax Imo MUCTO-
puu. Ho ecsiu BaM mHTepecHO — UINUTE, yY3HABAWTE, UU-
ratiTe! ITpucTau mocTynua 6bI UMEHHO TaK.

BEANKHUE
YMbI

I gt

ITorpom moma Ilpuctian

ITamarauk Ilpuctin
B Jlugce (AHrus).
®oro: Tim Green (flickr.com)
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LXX XV CAHKT-NMETEPBYPICKASA
ONMMMINMALOA NO MATEMATUKE

Marepuan moaroTOBUIIN
e | s Caukr-IleTepOyprckas oamMIIMaza IO MaTeMaTHUKe
bl

Imurpuit PocToBekuit IIPOBOJIUTCA IJIsI MIKOJBHUKOB ¢ 6 o 11 Kjacc, mpurJa-
ImamTcsa Bce Kejatomiue. IlepBblii (IMCBMEHHBIN) TYP
ouepenHOM osmMIIUaAbl mpornéa 16 Hoabpa 2019 roxa.
Mgzl IpuBOAMM HECKOJIBKO 3aJa4 9TOTO Typa a6, 7 u 8
KJIACCOB, OIPOOYyIiTe ¢ HUMU cIpaBuThcsa. B 6 u 7 KJiac-
cax IpejJjiarajoch mo 4 3agauu, a B 8 KJjiacce — 5, Ha pe-
IIIeH1e OTBOAUJIOCH 3 Uaca.
=/,
V136paHHble 3agadqu | Typa
1 (6 kaacc). Tabsuma 2 X 3 3amoiHEHA Pa3JIMYHBIMU
HaTypaJbHBIMHU YUCJIAMU, OJHO 13 HUX — uncyo 217. Bos-
ia Jie KasKJIOoM CTPOKHU M KasKJOoTo CTOJIOIa HaIlMcaHa cyMMa
Y1CceJI B 9TOI CTPOKe MJIM CToJI0Ie — Bcero 5 uucen. Ilpu-
BeIUTEe IPUMep TaOJUIbI, IS KOTOPOII HUKAKWe IBa M3
ATUX IATHU YKCEJ B CyMMe He JIeJATCA Ha 3.

Koncmanmun Koxacwe

2 (6-7 xmaccer). Boabmioit Kieruya-
TBIA TIPAMOYTOJBHUK IlepumeTrpa 9522
paspesaH II0 KJETOUYKAM Ha HECKOJIbKO — D
MIPAMOYTOJbHUKOB, KaK IIOKasaHO Ha
cxeme (mpomoprium (uryp HcCKasKeHbI). | B
IIpu sTom uactu A, B, C u D aBIAIOT-
cs KBagpaTtaMu, npuueéM KBagpaTtbl A m C coCTOAT BCETro
13 OgHOI KJeTKu. HaiiguTe CTOPOHBI 0OJIBIIIOrO IIPAMO-
yroabHUKa. He 3a0yabTe 060CHOBATH OTBET.

Oavea Badascrosa

3 (6 kmacc). Bmoar KpyroBoro Iiocce KHUBYT
100 mroapHUKOB. KpoMe TOro, BIOJB IIIOCCE CTOUT He-
CKOJILKO IIIKOJI. YTpoM 1-ro ceHTAOpsS aBTOOYC e34UJI
KpyramMu II0 III0CCe, M KaKIBIM IITKOJbHUK J0eXaJ Ha
HEM O0 OJMMKauIeill mo XoAy ABMMKEHUS IIKOJbI. Beue-
poOM Bce IeTH BEepPHYJIHCH AOMOIi. YTPOM 2-TO CEHTIOpSA




LXXXVI cCAHKT-NMETEPBYPFECKASA

OFiINMMINIMA LA Mo MATEMATUKE — »
DJITIMIEINMa as1

aBTOOYC CHOBA €3JUJI KPyraMi, HO B IIPOTHBOIOJIOMHOM
HanpaBiaeHuu. Kaxxapiii n3 10 BHEMATEJbHBIX IITKOJIb-
HUKOB BBIIIIEJI, KaK TOJIBKO aBTOOYC JOBE3 €ro [0 IIIKOJIEI,
rae oH ObLI Buepa, a ocTadbHble 90 IMIKOJILHMKOB OIATH
BBIIILJIN Y OJMKAUIIIUX IO XOMy ABU:KeHuA ITKoJ. ([loma
U IIIKOJbI HAXOLATCSA B PasHBIX TOUKAaX IIIOCCE, aBTOOYC
OCTAHABJIMBAETCSA IPSIMO B 3TUX TOUKAX.) 3a 9TH JBa yTpa
BHHMAaTeJbHEIE ITKOJbHUKY IIpoexaau B cymme 1000 kM,
a ocragbHble — O0ojsiee 4500 kM. {oxakure, 4TO MOMKHO
pasmeIUTh II0CCe MOII0JaM TaK, YTO BCe IIIKOJILI Oy YT Ha
OJHOM II0JIOBUHE.

gccop )_
INTEND Hﬂ E

Oavea Hearnosa

4 (6 kmacc). B merckom camy 200 nmereii. Beixoms
Ha IPOTYJKY, OHM IlepenyTajau Mmanxku. Ha yauie oHu
PelInay IOUrpaTh B UTPY: KayKIbIA pPeOEHOK oOMaHbIBA-
eT TeX, Ha KOM HajeTa JysKas IIallKa, U TOBOPUT IIPaB-
Iy TeM, y Koro mamnka cBos. IToce sToro HeCKoJIbKO pas
KTO-TO W3 JeTell IIOAXOAMJI K KOMY-TO M3 OCTAJbHBIX,
IIPOM3HOCUJ «Y MEHs uyiKasd IMankal» U MeHSJICS C HUM
mankamu. Kakoe HanOoJIbIIIee YIMCJJI0 pa3 3TO MOIJIO IIPO-
NCXOOUTHL?

Anodpeit ConvlHUH

5 (8 kmacc). Ha oxpy:xuocTu moctaBiaeno 100 xpac-
HBIX, 101 cunaa u 102 3es1éHble TOUKHM, IPUUEM HUKAKIIE
JIBe TOUKHU OAMHAKOBOTO I[BeTa He CTOAT psagoM. Jlokaku-
Te, UTO HANAETCA CUHAA TOUKa, Y KOTOPO oba cocena 3e-
JIEHBIE.

Cepezeit Bepaios

6 (8 kaacc). Kineruarsiii mpamoyroabHuK 99 X 100
(99 ctpok, 100 cTonbmoB) pasdbutr Ha moyocku 1 X3 Ta-
KHM 00pa3oM, YTO B KasKJIOM CTOJIOIE COAEePKIUTCA POBHO
k BepTUKAaJbHBIX II0JOCOK. YeMy MOKeT ObITh PaBHO k?

®édop Ilempos
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* HgM nuwyT

Xynoxxkuuk EBrenunit [lanenko

MATHUTHDBI K®HCTPYKT®P

3apascTByii, KBauTuk!

Y MeHs ecTh MArHUTHBIA KOHCTPYK-
TOp U3 IIaJOUYeK-MarHuTOB U MeTaJlIu-
yecKuUx ImapukoB. HemaBHO A wurpaJa
Cc HUM U caeJiaj cienyioiee. S B3Aa He-
CKOJIBKO CIeIIJIEHHBIX APYT C APYTroM Ia-
JIOUeK W NPUMATHUTUJI K HUM IIapUK.
IToTom B3sAJ eIé OAHY MAJOUKy U CTAJI
IMOCTEIeHHO NPUOJIMIKATL €€ K IapuKy
CO CTOPOHBI, ITPOTHUBOIIOJIOMKHOM IIa0u-
KaM, mep:kamum Imapuk. OKasajoch,
YTO €CJU MOJHEeCTHU ITY HaJOUKy K Ia-
puKy Ha paccrosume 1—3 canTumertpa,

TO OHa OyAeT OTTAJIKUBATLCA OT IIIapu-

Ka. A ecJii IOSHECTH €€ OUeHb OJIU3KO K

IIapUKy, TO IIaJOUYKa K HEMY IIPUTAHET-

cda. Twl He 3HaeNIb, IOUEMY TaK IIPOUCXO-
IUT?

Boesa Ilpicuanko8ckuil,

yueHuk 3 kaacca

IIpegyaraeMm HaIIUM YUTATEJNAM IIO-
BTOPHUTH OIBIT BOBBI 1 TOAyMaTh HaJ €Tro
BonpocoM. OTBeT He OUeHb MPOCTOM, MBI
rmocrapaeMcsi OOCyJUThb €r0 B OJHOM U3
CJIEYIONMX HOMEPOB JKypHaJia.




Bl HAIII KOHKYPC, V typ («KBantue» Ne 1, 2020)
21. Bapon MiwoHnxzaysen o0zopodus céou 6aa-

OeHnus 3abopom 6 opme wecmuyzonrvHurka. On

ymaeepixcdaem, umo KaxOvlii 6HYMPEHHUI Y20.

amozo wecmuyzonvHuka aubo menvwe 10°, aubo

oonvwe 350°. Mosxcem au 6apor 6btmdv npas?
OTBer: fa, CM. IPUMep Ha PUCYHKe.

[ e e e e e T e i R et s Sl

22. Baca nanucaa Ha aucmke 10 yugpp (cpedu
HUX mozym Oblmb pagHbvie) Mak, ¥mobvl cCymma
AI00bLX MPEX HANUCAHHBLX UUDP He npesocxodu-
aa 14. Kaxosea HAubGOLbLULASL 603MOHCHARL CYMMA
scex 10 yugp? (IIpusedume npumep u dokaxume,
Umo 60NbWYI0 CYMMY NOAYLUMDb HeNb34. )

OtBetr: 42. PaccmoTrpuM Tpu HaAUOOJBIITNE
nudpsi. XoTa 6bI OAHA U3 HUX He 0osbIme 4 (MHA-
ye nux cymMa He MeHbIre 15). Ho Torga u Kaxmasa
U3 OCTAJNBHLIX ceMu nmudp He Ooiabire 4. A obmiasa
cyMMa He npeBocxogut 14+ 7-4=42. B xkauecTBe
npuMepa MOKHO B3ATh 5,5,4,4,4,4,4,4,4,4.

23. Eaoury na
pucyHke caesa
paspexcome Ha ye-
mulpe wacmu u CJLo-
Jume u3 Hux 0ee
o0uHaKosvle éEa0U-
KU, KAK HQ PUCYH-
Ke cnpasa.

OTBeT: OHY EJIOUKY OTPE3aeM CBEPXY, BTOPYIO
BBIpE3aeM 13 HUKHEel 4acTH (CM. IPUMeDHI).

24. Buviyucaume cymmy

100 |, 100-98 100-98-96 +_100-98-96-...-4'2
99 99-97 99-97-95 o 99-.97-95-..-3-1

Otset: 100. ITepenuiiieM CyMMy B TAaKOM BHUJE:
100 98

200 (1438 (14 (142 (1+2)...)). B cxobre,
KOTOpas BHYTPH BCeX OCTAJLHBIX, CyMMa paBHA

2 o
1+ T= 3. B mpeamocienseil 0 BJIOYKEHHOCTH

@ik Fpl

4
CKOOKe mosyuaercs 1 +3+(3) =5, u rak paiee:
B KaKJIOU CJedyIOIleil CKOOKe cyMMa yBeJInunBa-

eTcdA Ha 2 3a CUET YMHOMKEHU Ha APo0b 1 Ipubas-

aenus 1. B utore moayuaem 19090 - (99)=100.

£ AR, _tesith
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25. Keanmuk u Hoymuxk no ouepedu 3axpauiu-
satom Kaemku Ha 0ocke 8 X 8, no 00HOil Kaemke
3a x00, Hauunaem Keanmuk. I1epablil x00 MOHCHO
clenamv Kyda yzooHo. Kaxovlil caedyrouwiuii xo0
Joscern Oblmb MaAKUM, MO HO8AS KJlemKa zpa-
HUYUM N0 CMOPOHEe POBHO ¢ 00HOIU 3AKPAULEHHOTL
Kaemkoil. Kmo He moxcem cdenambs x00, npouzpa..
Kmo moxcem obecnevums cebe nobedy?

Otreer: Ksautuk. Ilycte KBanTukr caemaer
MEePBBI X0 B YIJIOBYIO KJIETKY, a JajbIlle JeJaeT
XO0Ibl, CHUMMETPHUUYHBLIe xomaMm HoyTuka oTHOCH-
TeJbHO AUWATOHAIU, BBIXOAAINEH M3 9TOrO yrJa.
ITocie mepBoro xoqa KBanTuka KapTuHKa 061ama-
eT TaKUM CBOMCTBOM: OHA CUMMETPUUYHA OTHOCH-
TeJbHO AMAroHaJNM, U Ka)Kaas KJIeTKa JuaroHaan
TPAaHUYUT C YETHHIM KOJHUECTBOM 3aKpAaIlleHHbBIX
KJIETOK. ITO 3HAUUT, 4YTo HOyTUK He cMOXKeT moii-
TH Ha AWAaroHaJ b U KBaHTUK CMOXKET OTBETUTH
eMy CUMMETPUUYHBIM XOJ0M, COXPAaHUB CBOICTBO.
Torga y KBauTuka u gajbiiie Bcerga 0yaeT Xof.

Bl KOPOJIb JIATUHCKOI'O KBAJIPATA
(«KBanTur» N 2, 2020)

IIpaB Bcé-raxu Koas. EcTs e1nié gBa Mapiipyra,

TIOPOXKIAIOIIMX JIATUHCKYE KBaJPaThI:

-

| []
LY

L]

(epBBIA M3 HUX, KCTATU CKAa3aTb, IEHTPAJIBHO-
CUMMeTpPUUHBIH). BOoT cooTBeTCTBYyIOIIVE 3amoJ-
HEHNIA KJIETOK UNCJIaMu:
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A BOT 1 caMu JJaTUHCKUE KBaapaThbI:
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Hdpyrux mapmipyToB (KpoMe TPEX IIPUBEIEH-
HBIX) He cyuiecmeyem — MPOBEPEHO C IIOMOIILIO
KOMIbIOTEpa (XOTA caMu MapIIPyTHI OBLIN Halige-
HEBI 6e3 KoMIbioTepal).

HHTepeceH BONPOC O CYIIIECTBOBAHUU MapIIil-
PYTOB C aHAJOTMYHBLIMU CBOMCTBAMM AJS IOCOK
UHBIX pasMepoB — n X n. Iaa 4ETHBIX n UMeerT-
cs DOBOJILHO IIPOCTOM aJTOPUTM, IIO3BOJIAIOIITUHI
MOJIYUYUTDL 10 KpalHell Mepe ogHO pereHue. Ha-
YaB ¢ JIEBON BepxXHe# KJIeTKU, KOPOJb ABUMKETCS
CHauJaja BIPABO «JI0 yIOpa», IIOTOM BHU3 — TOXKe
«JIO0 yImopa», a 3aTeM OO0XOIUT OCTABIIUECS IIOJIS
«3MeIKoli» CHU3y BBEPX — TO BJIE€BO, TO BIPABO.
Emy He TpebyeTca maske OejaTh AMATrOHAJIBHBIX
xomoB! Ha pucyHKe HUKe IMPUBEAEH HMpUMED IJIs
KJacCHUUeCcKOH IaXMaTHOH JocKu 8 X 8.

g HeuyéTHBIX n Bcé HaMHOro cJyoxkHeit. Ko-
HEYHO, IJIs TOoCKU 3 X 3 HaWiTH HY:KHBIA IIyTh KO-
poJig TpyZAa He cocTraBiasfer. s n = 5 oTBeT ToxKe
u3BecTeH (cM. BbIIIE). BbLI0o Tak:Ke obOHapy:ke-
HO HECKOJIbKO MapIIPYTOB KOPOJIA W AJs n = 7.
HanpHeiimee — Bo mpake. 1 KoMIbIOTEpa JasKe
KBagpart 7 X 7 oKasaJjics HeIoAbEMHBIM, He TOBOPS
yoKe 0 O0JIBIINX 3HAUCHUAX.

B 1M 3BEPS («KsanTue» Ne 2, 2020)

- HaBepHsaka BbI 3HaeTe 00JIbIlle Ha3BaHU, UeEM
Mbl. HO MOYKHO BCIIOMHUTE TaKHe: JIeTy4asd U MOP-
CKas JINCUIIBI; OBIYOK (pBI0a), OBIIEOBIK, JATYIIIKA-
ObIK; IyroBad cobauka (IpbI3yH), JeTydasa cobaka,
IeJI0e CeMEMCTBO PhI6 «CO0AUKOBBIE» .

‘Temapx.

- CTpekosa, CKOpee BCEro, HAa3bIBAETCS TaK IO
IericTBUIO cmperkams (cpaBHUTE: (3a)damb cmpe-
Kaua) nam cmpexkomams (U3-3a MIYPIITAHUSA KPBI-
JbeB). A BOT K030c/l0H (TaMHCTBEHHOE CpeaHeBe-
KOBO€ JKUBOTHOE), K0348KaA U HasKe Ko3epoz (Kak
peasbHBIA TOPHBIA KO3€J, TaK U MUPUUECKUi
IIEePCOHAK ) IPOUCXOASAT OT KO3BI.

+ Byiigos y»Ke B [PEBHEPYCCKOM fI3BIKE BBI3HI-
BAJI aCCOI[MAIINHY C BOJIOM, HO HA CAMOM JieJie CJI0BO
VMeeT JIATUHCKOE IIPOUCXOKIEHNEe M COCTOUT U3
OTHOTO KOpHA. Mopmbiur — cefiyac TaK Ha3bIBa-
IOT MeJIKUX paukos, a B XVIII B. mépmbLuem 3Ba-
JIX ¥ TOJIOBACTUKOB, HO K MBIIIIAM 9TO CJIOBO OTHO-
IIeHU He UMeeT.
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B AJIEKCAHIP 11, TYMHUJIEB, MAPKOB
(«KBanTur» Ne 2, 2020)

IIpunymana uctopus o I'yvmunése. Hangnucs Ha
KJIMHKe IIpo repod IlepBoil MupoBoii BOMHEI MOTJIa
IOABUTHCA TOJILKO Iocjie Bropoit MupoBoii BoIi-
HBI.

HcTopusa o MapkoBe HamcaHa 110 MOTUBaM BOC-
nomuuaHus B. A. Kymaepa « Yuurens» (K crose-
tuio A. A. MapkoBa, Miu.) B coopuuke «M3 ucro-
puu kubepuetuku» (HoBocubupck: I'eo, 2006).

M BOJIA, YAMHUKU U HEMHOT'O ®U3UKH
(«KBanTur» Ne 2, 2020)

ABa uaiiamka. OpmHakKoBo. XOTA y MBIIIKH,
UAYIIeH [epBOi, YaHMK OOJIbIlle, AUAMETpP JHA
y YaHHUKOB OJUH U TOT K€ U KOHI[bI HOCUKOB pac-
MOJIOXKEHBI HAa OAWHAKOBOU BBICOTE («JIMIITHSIA»
Bojza OyZeT cpasdy BbITEKATh M3 Hocuka). IIpu xe-
JIaHWY TIepBas MBIIIKA MOTJIa ObI HAJUTDL OOJIBIIIE
BOJBI, HAKJOHUB YalHUK CHUJIbHEe — TaK, YTOOBI
KOHeIl HOCUKa ObLJI Ha YPOBHE BEPXHETr'0 OTBEPCTUS
yalHUKA.

JABa pasubpix yaitHuka. IIpaBbiii — y HeTo 60JIBb-
111e ILJIOMIAAb COMMPUKOCHOBEHUS C ILIUTOIA.

JABa opuHaKOBBIX uYalHMKA. YalHUK AHUI
BCKUIIUT ObIcTpee: B BopuHOM uaiiHuMKe Hajo Oy-
IeT He TOJbKO BCKUISTUTH BCI0O UMEIOIIYIOCS XO-
JIONHYIO BOAY, HO M JOBECTHU M0 KUIIEHUS IIOJIN-
Tyio ropauyio. [logymaiiTe, usMeHuUTCS JIX OTBET,
€CJIY TIOAJIUTHh B BOpUH YallHUK KUIATOK.

Yaiinplid nakeTuk. HuTka makeTmka sakpyude-
Ha IIPYU U3TOTOBJIEHUY, TAK YTO HEMHOTO BpAIllaTh-
ca OyzeT maske CyxXoi maxkeruk. Ho IMakeTuk Jér-
KU, 1 HUTh He MOYKET PACKPYTUTHCA MOJHOCTHIO.
ITocsie HaMOKaHUA IAKETUK CTAHOBUTCS TsKeJiee,
HUTb HATSATUBAETCA U PACKPYUYNBAETCA JaJIbIIle.

CmMm. Tak:ke crathio «IIpocTass cKkpenmka MoKeT
YVOUBUTH» aBTOpAa 3aJaud IPO UYAWHBIA HaKeTHUK
B 9TOM HOMepe JKypHaJa.

M BO3YIIIHBIN 3MEH («KBanTug» Ne 2, 2020)
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M KYBHUK I HAYHHAIOIIAX

3azaua 2. 3amaua 3.

B LXXXVI CAHKT-TIETEPBYPI'CKAS
OJIMMIINAA I1I0 MATEMATHRE.

HN36pannbie 3agaun I Typa.

1. XoTa mpuMepoB TAKUX TabJINI] 1[1ToTo

MHOT0, HaXOIUTDb UX IMOAOOPOM — ZIEJIo

Tpymoémiroe. Ho 3amaua crameTr coBceM 1]0]1]0
HECJIOKHOM, ecJu CJIeIUTh He 3a ca- 110
MUMHU YHCJIaMH, a 38 UX OCTaTKAMU IIPU AeJIeHUU
Ha 3. B Tabaulle cmpaBa paccTaBJIeHBI ABe eIUHI-
1Bl ¥ YeThIpe HYJA, CYMMBI II0 CTPOKAM U CTOJIO-
mam paBubl 0, 1, 1, 1, 1. Hukaxkue nBa m3 3TUX
yuceJ B cymMmMe He genasaTca Ha 3. Temepsb, UTOOBI
TMOJYYUTH TPeOyeMbI IpuUMep, OCTaeTcsA paccTa-
BUTD B TaOJIUIle TPOU3BOJIbHBIE Pa3-

JIMYHBIEe HATYPAIbHEIE umcaa ¢ yka- | 217 | 8 | 6

9 1 |12

3aHHBIMH ocTaTKamu (umcio 217

Iaet ocTaTok 1).

2, OtBet: 129 m 132.
ITycTh cTOpOHBI KBagpa-
ToB B u D paBHBI b u d
COOTBETCTBEHHO. JIerko

Y A
BUAETH, UYTO BePTUKAJIb- 4

B

Has CTOPOHA MCXOJHOTO I
IPAMOYTOJIBHUKA DPaBHA b 11 d
b+d—1 (ToCKOIBLKY CTOPOHA KBagpaTHUKa A pas-
Ha 1), a ropusoHTaNbHAA paBHA b+ d+ 2 (cM. pu-
cyHOK). IToaTomy nmepumeTp paBeH 2(2b+2d+1)=
=4b+4d + 2. Torma 4b+ 4d + 2 =522, TO ecThb
b+d=520/4=130. Orciona u cienyeTr OTBeT.

3. 3ameTMM, UYTO KaXIbIlI BHHUMATEJIbLHBLINA
IIKOJBbHUK B CYMMe 3a IBa yTPa IPOeeT BeCh KPYT.
ITosTomy mauna kpyra paBHa 1000:10=100 xM™.
C mpyroii CTOpPOHBI, HaWAETCA HeBHUMATEILHBIH
IIKOJBbHUK A, KOTOPBI B CyMMe 34 JBa yTpa mpoe-
xaut 6osee 4500:90=50 kM. ITO 3BHAUUT, UTO CyM-
Ma PacCTOSHUM OT foMa A [0 GImKaNIInX K HeMy
¢ o6emxX CTOPOH IIMKOJ GOJIbINTe MTOJOBUHBI AJWHBI
kpyra. UHbIMU cI0OBaMU, PACCTOSTHIE MEMKIY dTH-
MU IBYMS IIIKOJIAMHU TI0 JPYToii ayre (He cogeprxa-
mieit qoma A) MeHbIIle IIOJIOBUHLI KPyra, IIPUYEM
BCe OCTaJbHBIE IITKOJBI HAXOATCA WMEHHO Ha
3TOM Ayre. ITO U TPEOOBAIOCH [OKA3aTh.
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4. OtBer: 198 pas. IIycTh MIKOJILHUK A TOBOPUT
IKOJBLHUKY B dpasy «¥V MeHa uyskad IIamKar.
Eciiu y Hero B camMoM Jiejie Uy»Kas IIanKa, To OH I'o-
BOPUT PaBAY, 1 3HAUNUT, HA IIIKOJbHUKe B HageTa
ero coOcTBeHHad 1mamnka. Ilocie oOMeHa mankamMu
y 00oux OyIyT UysKHMe IanKu: y A Oyaer mamnka B,
ay B Tosxe OyzeT uysKasd IIalKa, TaK KaK CBOIO OH
TOJBKO UTO OTHaJ A.

CoBepIlleHHO aHAJOTMYHO, ecau Ha A HameTa
ero IIamnKa, To OH ooMaHbIBaeT B, u mosTomy Ha B
HajzeTa uyskasd mamnka. Yl Torma mociie 3aMeHbI 00a
MOJIYYAT Uy Kue IIalKH.

TakuM ob6pasoM, B KaKJIOM oOMeHe yJyacTByeT
OOVH PeOEHOK B UYKOM INAIKe M OAUH PeOEHOK
B CBOel Iamke, X B pe3yjbTaTe oOMeHa KOJIH-
YeCcTBO JeTeli B UYMKUX IAIKaX YBeJIUUYNBAETCS
poBHO Ha 1. Eciiu BHauaJie Bce IeTu OBLIN B CBOUX
IIanKax, To HU OJAHOro 00OMeHa ITPOU30MTH He MOT-
Jg0. HeTpyaHo MOHATH, YTO HEBO3MOXKEH CJIyUaif,
KOr[a y BceX JeTel CBOs IIamnKa, a y OAHOTO pe6eH-
Ka uy:xas. Ecau »Ke B caMoM HauaJje OBLJIO He Me-
Hee 2 meTell B Uy KUX IIAIIKAX, TO YBEJINUNBATLCS
9TO UMCJIO CMOKeT He 0osee 198 pas.

IIpumep cpasy cieayeT m3 IPOBEeAEHHOIO aHa-
ausa. IIycTs BHauaJjie OBIJI0 POBHO JBOE AETEH B Uy-
JKUX mankax (OHW HajeJau INMAIKW IPYr Apyra).
Torma pebeHOK B UysKoil miamnke moxxeT 198 pas
o0paIaTheA K AeTAM B CBOUX IITANKaX, MEHATHCS
C HUMH IITaIKaMU, YBeJIUUYNBAs YNCJI0 HeIIPaBUJIb-
HO oZleThIX AeTeli. Hepes 198 00MeHOB Bce OKaMKYT-
cA B UYKUX ITaNKaxX U IPOIeCC IIPeKPaTUTCS.

5. PaccMoTpuM JIKIIE 3€JIE€HbIe M KpacHbIE TOY-
Ku. IIoCKOJNIbKY 3€JIEHBIX TOUEK OOJIbIIIe, MEXKIY
KaKMMHU-TO OBYMSA 3€JEHBIMH HeT KpacHoii. Ho
TOTAA MEXKAY HUMHU Ha OKPYsKHOCTH CTOUT OIHA
cuHag Touka. OHa-TO U Y0BJIETBOPSAET YCIOBHUIO.

6. OTBeT: =33, TO eCTh BCe MOJIOCKHU JOJKHBI
OLITH BePTUKAJIBHLIMHU. IloKpacum KJaeTKu 1-ro,
4-ro, 7-ro, ..., 100-ro cronbma B KpacHLIN I[BeT,
a KJeTKHu 2-ro, 5-ro, 8-ro, ..., 98-ro crob1ia — B cu-
Huii nser. KpacHbIX cTos6110B Ha 1 6oJbIlle, ueM
CUHUX, a KPACHBIX KJeTOK Ha 99 GoJbIlie, UeM cu-
HuX. ITOCKOJBKY B KayKAOM CTOJIOIlE HAXOMUTCH
POBHO k BepTUKAJIbHBIX IIOJOCOK, KPACHBIX BEPTU-
KaJbHBIX MIOJIOCOK POBHO Ha k 60JIbIIIe, YeM CUHUX,
¥ KPAcCHBIX KJIETOK B HUX 3aHATO Ha 3k OoJblie,
yeM CUHUX. A B KaKI0ll TOPU30HTAJIBHOU II0JOCKEe
MOPOBHY KPACHBIX M CHUHUX KJETOK (IO OJHOI).
ITosToMy 06Illee KOJIMUYECTBO KPACHBIX KJIETOK Ha
3k 6oablile 00II[ero KoaudecTBa cuaux. Takum 00-
pasom, 99=38k, k=33.
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HaLLI

niwsicsr KOHKYPC

IIpursamaem Bcex Tonpo60BaTh CBOU CUJIBI B HAIIIEM
3a04YY HOM MaTeMaTmnHecKowv KOHKypcCce.

BriceliaiiTe pemenuda 3agad VII Typa, ¢ KoTopbIMU CIPpaBUTECH, He IIO3A4Hee D ampe-
as B cuctemy mpoBepKu konkurs.kvantik.com (umaHcTpyKmmsa: kvan.tk/matkonkurs),
160 3JIeKTPOHHOM mouTtoii o agpecy matkonkurs@kvantik.com, 1160 06bIYHOI TIO-
uToit mo aapecy 119002, Mocksa, b. BiracseBckuii mep., 1. 11, :xkypuaa « KBaHTHEK».

B nmucbMe KpomMe uMeHU 1 PaMUINN YKAKUTE TOPOJ, IITKOJY U KJIAacC, B KOTOPOM BBI
YyUYHUTEeCh, a TAKKe 00paTHBII IIOUTOBLIN agpec.

B KoOHKypce TaK:Ke MOTYT y4aCcTBOBAThH KOMAHAbLI: B 9TOM CJIyUae MPUCHLIAETCS OqHA
paboTa co CIIMCKOM yUYaCTHUKOB. MToru cpeau KoMaHI IOABOASATCS OTAEJIbHO.

3amaun KOHKypca IIeyaTaloTcs B KayKJoM HOMepe, a TaK:Ke IIyOJUKYIOTCS Ha cainTe
www.kvantik.com. YuacTBoBaThH MOKHO, HaunHadA ¢ Jioboro Typa. Ilobeguresneii KAy T
IUILIOMBI :kypHasia « KBauTuk» u nmpussl. sKexaem ycmexal

I "Cancaner” 31. Mwumo maccaxxkupa «JlacTouKkm»,
HAEAALA nEGCHPAD KAk © -
eyMaciuedunie! eyIel ¢ MOCTOAHHO CKOPOCThIO, BCTPEU-

HbIl «Camcam» mpoHécca 3a 3 CEKYHIBI,
a monyTHbIN «Camncad» — 3a 7 cekyun. iu-
HbI U cKopocTu «CamcaHoB» OBLIM OJMHA-
KOBBI. 3a CKOJIBKO CEKYHJ 9TOT IacCaKup
IIpoeJeT MHMO TaKOTO JKe, HO CTOSIIero
«Camcana»?

CWMPAaHHO bl KAK-mo
30084y peutun

Aa 3mo npocmo
MAadwias cecmpa
TaHeKA Y MeHA
mempadky
cHAAUUAA

a 32. Ha cropoue BC kBagpara ABCD
BO BHEIITHIOIO YaCTh IOCTPOEH PaBHOCTO-
pouHuit TpeyroabHuk BMC. Otpesku
AC u M D niepecexatorcd B Touke O. Ilo-

raxxure, utro OA=0M.
A B
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Astopsr: Nuecca Packuna (31), Muxaun EBgoxkumos (32), Cepreii [flopuuerKo (33),
Cepreii Koctun (34), Urops Arynuu (35)

Tak ccopawes,

(" 33. Tpu pasboiiHMKAa yKpaJau OATH aJIMa30B Kk Sydmo asmasb
(BO3MOIKHO, Pa3HOTO Beca) U PeIluId Pas3aeanuThb
UX MEKJy co00H IIOPOBHY IIO0 BECY, He PACIIHJIN-
Bas HA KycKu. OHY OTMEPUJIN TPETh, HO OCTAJb-
Hble aJMasbl HeJb3sd OBLLIO pasfejUTh Ha [OBe
paBHBIE yacTHu. [{loKaKuTe, 4TO pa3boHUKAM HE
yAacTcA MOAEUTh aJIMa3bl, JayKe eCJIM OHU CMO-
\I'yT OTMEPUTH TPETH I0-APYTOMY .

34. Kaxoe HamboJbIIiee KOJUUYECTBO (hJIasrk-
KOB, N300pasKEHHBIX Ha PUCYHKe 1, MOYKHO pas-
MeCTHUTBh B KBajpaTe a) 8 X 8; 6) 14 X 14? PDja-
JKOK JTOJIJKEH PACIIojaraThCs IO JUHUAM CEeTKH.
Hukaxkue nBa (Qiaskka He MOJKHBI UMeTh HU
onmHoOil oOImieii Touku. B KauecTBe mnpumepa
Ha pUCYHKe 2 IIOKa3aHO, Kak B KBajaparte 3 X 3

MOJKHO Pa3sMeCTUTL TPH (hJIaKKa. @
Puc. 1 | Puc. 2

35. B rupasaHae n jaMIlouek U n KHOMOK ¢ HoMepamu. Ilo mHCTPYKIIMY, 1-10 KHOIKY
HAJ0 COeIUHUTH C OAHOU JIAMIIOUKOM, 2-10 — ¢ IBYMs, 3-10 — C TPEMS, U T. J., HO C KAKu-
MU UMEHHO JIAMIIOYKAMU COeIUHSIETCI KaK1ad KHOIIKa, pellaeT II0Jb30BaTelb.

CuauaJjia Bce JIaMIIOUKH IToraIieHbl. HaskaTue Ha JTI00YI0 KHOIKY MEHAET COCTOSHUE
BCEX COEIMHEHHBLIX C HEll JIaMIIOUeK Ha IIPOTHBOMOJIOMKHOE (TopAllue JaMIOYKHU Trac-
HYT, He TOPAIINe — 3aKUTal0TCA).

Konsa yBepeH, 4TO MOKHO TaK COeIUHUTH KHOII-

Mommg 3wy sadauy Kaw -

Kn C JaMIIOUYKaMu, t:I'I‘O6I)I, Ha>xXaB HYKHBIE no ~dpyzomy pestiamb? TPu wiea gae
KHONKM, MOYXHO OBLIO IIOJIYUUTH JIIOOYIO KOM- € B Aapmosantu cron
OMHAIIUIO TOPAIIUX U He TOPAIIUX JIaMIIOYeK.
ITers ;xe cuuTaer, 4TO JIOOYIO TaKyI0 KOMOUHA- G
U0 MOJKHO IOJYUYNTh, KaK HU COEIUHAN JaM-
MMOYKY ¥ KHOIIKY — JIUIIIH ObI 110 MHCTPYKITUU.

a) IIpu kakux n npas Kona?

0) IIpu kakux n npas Ilera?

A mowHe Baw
daamor? ¥ Hae B.M
pewieHus 3adauu
e xbamaem

Xynoxkuuk Hukomaait KpyTukos
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Ilepen Bamu — pparmenT nepenucanuoi B X VII sBexe kauru Maxcu-
Ma I'pexa (1470-1556). Y3uaére, uro aT0? CoBpeMeHHBI aHaJIOT
BbI BUJIeJ I MHOTO pa3. PacmmugpyiiTe 3anuchk nmeankomMm. B HeKoTO-
pBIX MecTax (Hampumep, TYT: ﬁ'ﬁ §1 U TYT: § - O . B() BBL 3aMe-
THUTE CTPAHHBIE OTJINYUA OT COBPEMEHHOT'0 BapraHTa — IIOIIPooyiiTe
IOTafaThbCs, B UEM TYT AEJO.
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Agropsl Buktop Kaennpra, I'puropuit Mepsou

Xynoxuauk Enena IBeraeBa

Doro: Poccuiickas HarfmoHaJ IbHAsI OMOJIMOTEKA, OTAE PYKOIIUCeH
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