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leorpaduia

r'EOr PAPUA

HoBsasa 3eMns Ha reorpaduyeckoi kaprte: oT usobpaxeHuu
daHTaCcTUUECKMX MOPCKUX YYAO0BULY A0 HAYYHbIX 3HAHUN

Dopmynos Vnvs Anexcanoposud, yuausutics 3-20 knacca

Hayunbiii pykoBopurens: Mnvuna Codpvsa Muxaiinoeua, yuumens Ha4anvHblx KIACCO6
IT'BOY nuuest Ne 150 Kamnunuckoro paiiona r. Caukr-Iletep6ypra

B cmamee npogodumcs uccsie0o8aHue ucmopuu 0OmMKpsIMus 00H020 U3 CaMblX 06WUPHbIX apxunesnazos Poccutickol Apkmu-
Ku — Hoeol 3emnu. MiccnedogaHue kapm pds/iudHO20 nepuodda no3eosisem npocsiedums, KaK MEeHAIUCb NpedcmassieHus
esponeliyesg u poccusH o Hogoli 3emne. 306paxeHue paHmacmuydeckux obumamesneli MOPCKUX 2/1y6UH uzpaem 8axHYIO
pOJIb 8 UCMOPUU Kapmozpagpuu U omkpbsidaem 08epb 8 MUp 2e02paguu He8e0OMO020 U 3a2a004HO20.

KnioueBble cnoBa: Hosas 3emns, Pycckas Apkmuka, Cesep, kKapmoepaguposaHue, MopensiagaHue, NOMOpbl.

ey>KelM IJIsI TOTO, YTOOBI IIPUKOCHYTBHCA K MCTO-

pUM BEIMKMX IIyTEIeCTBMII M TreorpapymiecKux

OTKpbITUII apxmmenara Hoaa 3emnd, Hy>XHO OT-
MIpaBIATbCA Ha Kpall 3eMiu, PUCKY:A K13HbI0? OKaspIBaeT-
51, JOCTaTOYHO pasBepHYTb reorpaduyeckyio KapTy, YTOObI
BCTPETUTD HEMAJIO UMEH PYCCKMX MOPEXO/0B U MOAPHUKOB.
ITO MaMATb O TeX BpeMeHaX, KOI/la Hallll COOTe4eCTBEeHHUKI
OTKPBIBA/IM OfVH U3 CaMbIX OOJIBIINX apXuIenaros Pycckoit
Apxruxn. VIx repomdeckas 6opbba ¢ CypoBOJ IIpUPOJOIL,
MY>KeCTBO U OTBara 3acy Xy obliee IpU3HaHUe U YBaXKe-
HIe, a reorpaduueckye OTKPBITI HaBCerZja BOLIMA B UCTO-
pUIO HayKI.

AKTyanbHOCTb MOETO MCCIeloBaHNUA CBA3aHA C y4eTOM
pocTa uHTepeca K ApKTUKe KaK K OJJHOMY U3 K/TIOU€BBIX Cbl-
PbEBBIX PETMOHOB MMPA, a TaKXKe C TeM, 4TO UCTOPUSA OTKPbI-
i1 HoBoit 3eMyn oTpaskanach B Ha3BaHMAX Ha reorpagude-
CKOJ1 KapTe, YTO AB/IAETCA HEOCIIOPYMBIM IOATBEpPXKIeHIeM
npuoputera Poccuu B oCBOeHMM U M3Y4YeHMM apXMIle/nara
Hopas 3emns.

Bpima BBIOBMHYTa TIMIOTe3a: 0e3 TeXHOTOIMYECKOTo
PasBUTUA M HAYYHO OOOCHOBAHHBIX CBENCHMI HEBO3MOX-
HO ObUIO 1M306aBUTbCA OT M300pakeHMs (DaHTACTUYECKUX
MOPCKMX YyJOBUII Ha KapTaX, ¥ TOIBKO C TIOMOIIbIO COBpPe-
MEHHBIX TeXHOJIOIMII TeOMH(OPMALMOHHBIX CUCTEM CTao
BO3MOXKHBIM CO37aBaTb HOBBIe, OOJ/iee TOYHBIC U YHOOHBIE
Kaprorpaduyeckye IPORYKTDI, YTO ABIAETCA OTPaKEeHMEM
pasBUTHUe HayKy, reorpaduu u kaprorpadun.

[Tenb MOero yMccnenoBaHNA 3aKII0YaeTcsA B 0600IeHHOM
aHa/nM3e MONMAPHBIX SKCIeAUUMIT 1 uccnegobarenax Hosoit
3emy, UX BIMsAHUE HA Pa3BUTHE KapTOrpapuyecKux Ipex-
CTaBJIeHMit 00 apxuIenare, 6e3 MOHNMaHUA KOTOPOTO HeBO3-
MO>KHa OL]eHKa MHOTUX UCTOPUYECKIX COOBITHIA.

JIA JOCTVDKeHMA MOCTAaBIEHHON ILieM HeoO0XomuMo
pelmunTs pAx 3amad:

1. Haritu Ha kxapre Poccmiickoit ApKTUKM apXxuiesnar

Hosas 3emns.

2. OcCymecTBUTb TOMCK ¥ IIOACYET JMEH IIOMOpOB
U NIPOMBIIIEHHNKOB, HAaHECTV UX MMeEHA Ha KaprTy.
[TpoBectn Kmaccuduxanuio reorpapyieckux Has3pa-
HIIT TI0 ICTOYHVKAaM IPOVICXOXKCHII;

3. Tlocumrarh sxcnegunuy Ha HoByro 3eMmro HaumHasA
¢ XV Beka u 1o XX B.

4. PaccMOTpeTb, KaK MEHS/IOCh IpPeNCTaBlIeHNe eBPO-
nelineB u pycckux o Hosoit 3eme Ha KapTax uccre-
JoBaTenei U y4eHbIX.

5. PaccMoTpeTb, Kak MCIIONIb30BaHME COBPEMEHHBIX
CITyTHUKOBBIX JTaHHBIX ITO3BOJIAET JIeTaTIbHO 0TOOpa-
XaTb He TOJIbKO 6eperoByIo IVHIIO, OCTPOBa, pebed,
HO U IIOJTYYNTD CBEJIEHMsI O JIefJOBBIX YC/IOBUAX, JIEMIO-
BOJI 0OCTAaHOBKE 1 CHHONTHYECKIUX IIPOTHO3aX.

6. CdopMympoBaTb BHIBOADI ITO Pe3y/IbTaTaM UCCIENO0-
BaHMA.

[TepBBbIM IIpefiCTaB/IEHNAM O reorpaduyl ceBepHOro mobe-
pexbs apxunenara Hosas 3emnsa Poccus 0643aHa OTBaXKHBIM
IUTaBaHUsIM [TOMOPCKUX MOpexofoB. OcBoeHMe OOIIMPHBIX
IIPOCTPAHCTB APKTYKY IIOMOpaMM OBbIIO He CTy4YailHbIM, U3
ITOKOJIEHN B TIOKOJICHVISI OHM HAaKaIUIMBAJIV OIBIT ¥ 3HAHVA
JULSL 9TOTO, X KM3HD Obl/Ia CBsA3aHA C MOpEIUIaBaHUeEM, CYLO-
CTpOeHIeM, PbIOHBIMI U 3BepOOOITHBIMU TTpoMbIcTamut. Kak
TOBOPAT CaMM IIOMOPBI, «MOpe — HalIle TI0/Ie».

3HaHME U OMBIT MOPEXOACTBA IIOMOPOB OBIIN IINPOKO
UCIIONIb30BAHbI B IIPaKTMKe MEpPBBIX PYCCKUX reorpagude-
CKMX 9KCIEANINIL, B KOTOPBIX IOMOPCKIIe KOPMIIVIKI CTaIN
IIPOBOJHMKAMY VI TMOMOIIHMKAMJ BUIHBIX OTEYeCTBEHHBIX
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MCCnenoBaTeneil u ydyeHbiX. IIpakTudeckuii onpIT IOMOPOB
IIPUXOAMI Ha TOMOIIb, KOITlAa ITyTeIleCTBEHHMKY TepIien
6efcTBIe, U PE3YAbTATHI MX IKCHEAULINIT U caMa >KU3Hb CO-
XPaHWINCh JIUIIb O/1arofaps BOBpeMsI OKa3aHHOI ITOMOLIN
IIOMOpaMH.

VIMEeHHO 3TUM CMeJIBIM 1 CYPOBBIM JIIOfSIM 00s13aHbI CBO-
UM CIIaceHMEeM MHOTOYMC/IEHHbIe OTe€4YeCTBEHHbIE U 3apy-
6e>xHbIe 9KCIeVILINIL: BPSI/, I BO3BPATIIIUCD ObI HA POUHY
TOJUTAaHIbI, 3uMoOBaBIIMe B 1596-1597 rr. B Jlegsioi [aBa-
HU, ¥ aBCTPUIiLbl, OpocuBLIe BO /MbAax cBoit «Tettrod»,
u 60/1bHOIT PO3MBIC/IOB CO CBOMMM IOMY>KUBBIMU CITy THM-
kamu, 1 ITetp IlaxTycoB, cyAHO KOTOPOTro ObIIO pas3faBIeHO
TbJAMU.

OTBakHbIE PyCCKME TIOMOPBI ITOJIOKMU/IY HAauaslo PycCKo-
MY apKTMYeCKOMY MOpEIIaBaHNI0, KOTOPOe BIIOCTIEICTBUM
IIpMBENO K OTKPbITHIO CeBEPHOTO MOPCKOTOo IMyTH. Pycckum
MOPeXO0fiaM X0POIIo ObUT U3BECTEH MOPCKOII Iy Th 13 Beroro
Mops B 3anajiHyio Espomy.

MHoro cnaBHBIX MMEH IIOMOPOB, KOTOpble IIPOKa-
AbIBa/M MOPCKOit myTh Ha HoBylo 3emio, octanuch Ham

HENM3BECTHBI. JVI3sBecTHbIMM cTanmu emuHunbl. Ilepsbli
HOBAA 3EMJIA A
MACLLITAB- 16 500 000 D
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6uorpaduyeckuil CI0Bapb CEBEPHBIX PYCCKMX MOPeXo-
moB 611 coctaBneH Bragummpom HOnbeBrnuem Buse [3].
CrpaBKu O4YeHb KpaTKMe, COCTaBJIeHbl IO rofaM IITaBa-
HUSA. B GO/NBIIMHCTBe Cly4aeB M3BECTHBI TONBKO O (ak-
Te maaBaHus. B pannmit mepron (XVII B.) mpeobnmagator
YIaCTHMKM CHOMPCKUX MOXOHOB, B mospHuit (XVIII-XIX
BB.) — IIPOMBIIUICHHNKY, COBEPIIVBINME ITyTeLIeCTBUA
Ha Hosyio 3emmo. Ho maxke U3 CKyIbIX CBefIeHMIT, MOYKHO
y3HAaTh O MY>KeCTBe 3TUX 3aMeYaTeTIbHBIX I1EePBOIPOXOL-
I[eB, KOTOpble BHEC/IM CYIeCTBEHHBINl BK/IaJ B OCBOEHIE
MajiousBecTHol Tepputopun HoBoit 3emnu, 1 MHOTHE Teo-
rpaduueckite Ha3BaHNUs OTPAKAIOT X MPUCYTCTBIE U fIesi-
TEeJIbHOCTD Ha apXMIIesiare.

B mpomecce paboTel Haj cTaTbeil 6bIIO0 OOHAPYKEHO 29
HasBaHMII OT MMeH IOMOPOB U IIPOMBIIIIEHHIKOB, KOTOpBIE
COXPAaHWINCh Ha POCCUIICKMX reorpaduiecknx KapTax, Ipu-
yeM Ha CeBepHOM ocTpoBe HoBoit 3eM/n TakuX MeH OKa3a-
70cb 14, a Ha I0xHOM ocTpoBe — 15 (puc. 1). Bee TomoHnMEI
Hosoit 3emnu, HasBaHHbIE MMEHAMI IIOMOPOB ¥ ITPOMBIII-
JIEHHMKOB, ObUIy HaiifeHs! ¢ momoigpio IIC «Oxkean» mop-
tan «Poccusa — ot Mops o Mopsa» [4].
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Puc. 1. TUC «Okean». Teorpaduueckie 06bekTs Poccnitckoit ApKTHKY, Ha3BaHHbIE IMEHAMI IOMOPOB
U IpoMbllIIeHHMKOB Ha HoBoit 3emie
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B panpHelilieM Ha3BaHMA O00BbeKTaM IIPUCBaMBAJINCh
B pesy/ibTare pabOTbI POCCHIICKMX M MHOCTPAHHBIX SKCIle-
punuit. Vicrnonpsysa oOIMpPHYIO IMTePaTypy 10 UCTOPUM ap-
KTMYeCKUX JICC/IeOBAHMIL, OBUIM IOCYUTAHBI SKCIEHMUIINN
Ha Hosyio 3emmio n Bajiray naunnas ¢ XV Beka, Korjia pyc-
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CKJM€ IIPOMBIILIEHHVKI ¥ MOP€XO/bl COBEpPILA/I MHOTOYNC-
JleHHble TIaBaHuA K 6eperam HoBoit 3eman 1 o koHna XX
Beka. Takmx skcnegmiuit okasanoch 58, U3 HUX PYCCKUX —
40, mHOCTpaHHBIX — 18 (puc. 2).

40

Hogasg 3eMI1 H 0CTPOB
Batirag

M Bcero

M Pyccrue

MHOCTpaHHbIe

Puc. 2. Kon-Bo. poccuiickux 1 MHOCTPaHHBIX 9Kcnenuuuii Ha Hosylo 3emmio u octpos Baiirag

B HactosAmee Bpema Ha apxumnenare Hosaa 3emna ume-
eTcs 6omee 1400 reorpaduyeckux Ha3BaHUIT, KOTOpbIe ObIIN
PpasfieNieHbl Ha YeThIpe IPYIIBI 10 MCTOYHMKAM ITPOMCXOXK-
menns (puc. 3):

1. B yecTh 3HAMEHUTHIX MCCTEOBATENEN U MTONIIPHUKOB

Apxtuxu (42 %, 13 HUX 5 % — TIOMOPBI U IIPOMBIII-
JIEHHUKI).

2. HaupoHajpHble Ha3BaHMsI Ha SI3bIKAX CEBEPHBIX Ha-
ponHocteit (55 %).

3. Pacnonoxenne no reorpapudecknm o6beKTaM B Ap-
kTuke (1 %).

4. Orpaxaromye 0COOEHHOCTM IPUPOABI M KIMMaTta
Apxruxu (2 %).

Puc. 3. Kon-Bo TOMMOHMMOB 110 MICTOYHUKAM IIPpOMCXOXAEHNA

HanecenHble Ha KapTy MMeHa IIOMOPOB ¥ IIPOMBIIIJIEH-
HIUKOB JIAIOT BO3MOXXHOCTH IIOTYYMTb KOMIUIEKCHOE TIpefi-
cTaBJieHIe 00 apKTIYeCKOM MOpPEeIUIABaHNM BO JIbIAX MMEH-
HO PYCCKMMM II€PBOIPOXOALIAMU, YTO TO3BOJAET OTHECTHU
MHOrMe oObeKThl apxumenara HoBas 3eMast K MOPCKOMY
Hacnepuio Poccun. Kaxxpoe pycckoe nmst, 0603HaueHHOE Ha
KapTe, CBA3AHO C IOJBUIOM, IIPEOJOJIEHNMEM BeIMJaiimx
TPYAHOCTEN, IOIIMHHBIM OTKPBITHEM.

B monb3y mosopa, yro pycckum Hosas 3emia Obura 13-
BeCTHa, BeposATHee Bcero, ¢ XI mam XII B., mpuseneM BbI-
mepKy u3s sanucok IInano-Kapmus, esgusuiero B 1246 rony
0 3a/laHMIo Mamnbl VinHokenTHA IV ¢ paspenpiBaTeIbHBIMU
Le/IAMM B CTONIUITY TaTapO-MOHTO/IbCKOTO XaHCTBA. B HMX oH
OTMeyYasl, 4TO 3a CTPaHOIl HeHLeB (camoenoB — Samogeda

min Tsamoeida) HaXOANUTCS OKeaH, 3a KOTOPBIM PACIIONIOXKe-
Ha HeKas 3eMJIf, Tfle OOMTAIOT denoBeKo-3Bepu. Ee xxurenn
VIMeJIJ BO BCEM Ue/I0OBeYeCKMil 06/IMK, HO KOHI[bI HOT ¥ HMX
6bUIH, KaK y ObIKOB. [Ba C/I0Ba OHM TOBOPIIIN «HA YeloBede-
CKWIT 71afi, @ TpeThe asiiy mo-cobaubn» [1, c. 8].

HecmoTps Ha dhaHTaCTUIECKIE, CTOMb XapaKTepHBbIe s
CpeTHEBEKOBbsI, CBENEHMsI O >KUTENAX IMO/SIPHBIX CTPaH,
coobutenne Ilomo-Kapnuum o semie, nexatleit K ceBepy
OT CTpaHBI CaMO€JIOB, 3acTyXXBaeT BHUMaHMe. Tem 6Gonee
4TO Yepes 46 yieT OHM OYAYT HMOATBEPXK/EHBI 3HAMEHUTHIM
ImyTelecTBeHHMKOM Mapko Ilono. «B Tom Mmope-okeane, —
mucan ITono, — ecTb octpoBa. OHM HAXOAATCS TaK HATeKO
Ha CceBep, YTO MO/IAPHAs 3Be3fla OCTAeTCs M03au K 10ry» [1,
c. 34].
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XapakTepHo To, uto HM Ilmano-Kapnuum, Hm Mapko
ITono He OBUIM B CEBEPO-BOCTOUHBIX OOMACTsAX EBpOIBL
OueBUJHO, UTO BCe ITY CBefeHMs OBUIM IOTyYEeHBI depes
PYCCKMe U 3aTeM y>Ke B CUIbHO IIpeyBe/IMYeHHOM BUfie, CO-
001IIeHbI 3aI1aJHOEBPOIIEIICKIM My TelIeCTBeHHIKAM.

Ila 1 caMy MOpeXOfbl CIOCOOCTBOBANMM paspacTaHUIO
HeObUINLI, HAIIPUMED, Yepe3 CTAPUHHbIE ObUIMHBI, KOTOpbIe
HaBepHsIKa CIIbIIIany eBpormeripl. Oco6eHHO UIMPOKO Cpenn
IOMOPOB ObUI pacpocTpateH ckas o Conosbe Byaymuposu-
4e (repoit pyccKoit ObUIMHBI, 60raThIpb): «V3-3a MOpsi, MOpst
CrypneHoro, / BermsiBatoT kopabmu Byaumupossr, / Tpuanars
Kopabeit 6es egunoro, / Hoc-kopma mo-3BeprHoMy, / Boka
B3BeJIeHBI [IO-TYPUHOMY. / A U BMECTO I71a3 ObIIO BCTABJIEHO /
ITo xamHIO 6BLIO IO SIXOHTY, / BMecTo 6poBeit 65110 IpHO6MUTO
/ TIo uepHOMY cobomio cubupckomy...» (2, c. 30].

To, 4TO pycckye HOMOPBI yMeIu Iy TUTD U HABECTHU CTPax
Ha MHOCTPAHHBIX JCCIefOBaTe/Iell TOBOPUT TOT (aKT, 4TO
B CBOEM IUIABAHUN TOJUTAHAICKUI ITyTellecTBeHHNUK BrineMm
bapeHn; mpm BCTpede C IIPOMBIIMIIEHHUKAMM CTIbIIIAT OT
HUX paHTacTUYecKue ucropun. Tak, TOMOPBI Ha PaccIIpOChI
0 TOM, MOXKHO /i IpoHUKHYTh IOropckum llapom B Kap-

CKOe MOpe, OTCOBETOBA/IN MATY 3TUM NpoBoM. OHu co00-
iy, 4To «fOropckmit lllap gocTymeH i CyfoB, HO 3aTeM,
HO-BUAMMOMY LIYTKU paju, JOOABUIIN, ITO TaM He TOMBKO
€CTb JIbJIBI, HO U BOJATCA OTPOMHbBIE KUTBI, YHUYTOXKAIOIINE
CyZa, BCTYNUBILVE B UX BIaJeHIA» [10, c. 18]. IIpu BcTpeue
C IPYTOJ PYCCKOM Majbeli My TeleCTBEHHMKI TIEPBBIM JIENIOM
y3Ha/IM OT KOPMIIVKA, YTO KUTHI PEKO MOABIAIOTCA B IIPO-
JIMBE U He YTPOXKAIOT Cy/laM.

Ocoby10 IeHHOCTb IIPEACTAB/sIA KapTa IOJISIPHBIX
cTpaH, cocTaByeHHas B. bapennem. Ha neit Briepsble HaHe-
ceHo Bce 3amagHoe nobepexne Hooit 3emnu. ITpu atom 3a
HEKOTOPBIMI TeorpauyeckuMy 0O'beKTaMU 3TOTO OTPOM-
HOTO OCTPOBa COXpaHEHBI PYCCKMEe Ha3BaHMA, KOTOPbIE TOJ-
JIAHJIBI Y3HAIM BO BPEMA BCTPeY C IOMOPAMM.

Tak, apxumnenar Hosast 3emst (Nova Zembla) coxpanser
Ha KapTax HasBaHMe, JaHHOe HOBropopuamu okono XII Beka
U ABJIAIOIEECS MPENTIONOKUTENTBHO MEPEBOIOM C HEHELIKO-
ro «Eneit-fI»: momopsl e, by NpoMbIc/ibl Ha Hosoit 3em-
ne patupyiorca XVI BekoM, HasbiBaayu apxuienar MaTkoii
(BOCTIOBHO «IIyTh», «IOPOra»), YTO COXPAHMIOCH B HA3BAHUY
nponuBa Maroukus Illap (puc. 4).

i de
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Puc. 4. O630pHast KapTa APKTUKY B OJLSIPHOIT IIpoeKuny, coctabaeHHas B. Baperuem. 1598. Poccniickast HaljyoHambHas
6ubmuorexa (PHB), Cankt-Iletepbypr

Viccnenys ynaneHHbIe OT TOPTOBBIX LIEHTPOB ITO0epeXXbs
Hosgoit 3emmu 1 Basiraya, rosangibl ¢ 601bI10i1 CBOOOIOI
[aBa/y MM CBOY Ha3BaHMA, CTPEMACh TAKMM 00pa3oM yIpo-
YUTb CBOE B/IMAHNE B PErVOHe, JaBHO OTKPLITOM PYCCKUMU
IIPOMBIIITIEHHUKAMIL.

Hexoropble ro/aHficKiie HayMEeHOBaHMS BOIINA B Pyc-
CKYIO TOMOHMMMYECKYIo cucteMy (puc. 5) [4]:

— wMbIc Mensexxnit (Berefioert) Ha ceBepo-3amajHOM

6epere ocTpoBa, MONy4YMs1 HadBaHue B 1594 ropy

13-3a YBUJIEHHOTO TaM 0e/IoT0 MefiBens;

— wbic Kemanusa (den hoeck des begeerte) momyunn
HasBaHue B 1596 rony, Korja 1myTenecTBeHHUKN I10-
TOLUIMA K MBICY IIpK 61aTONpPUATHOM BeTpe, U K HUM
BEPHY/IACh HATOK/a;

— Oyxra Jlegsanas IaBanp u mbic Jlensnoit TaBanu (den
verwinter hoek), rme rommaugup suMoBanu B 1596—
1597 rt.
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Mbic MegBexui Mbic MKenaHus

0. Mymacgpu

5 6. Nedrran MasaHb
6. Bumned

byxta JlegaHan laBaHb Mbic JlensiHo [aBaHum

Puc. 5. TUC «Oxean». [eorpadmyeckne o6bekTsl Poccmiickoit ApkTuky, Ha3BaHHble B. Bapeniiem Ha Hosoit 3emie

Ha xapre bapeHua mpupopa pernoHa, HallMlOHaJIbHbIE
00bI4an, MCTOpUYEeCKMe COObITUSI TPECTaBIeHbl B MHOTO-
YJC/IEHHBIX MMHuatiopax. OgHaKo, HapsAAy ¢ Hay4HO 000-
CHOBAHHBIMU CBEIECHUAMI, KapTa COMEPXKUT ¥ OIMCaHUe
(aHTacTMYeCKMX >KMBOTHBIX. HeKkoTopble >XMBOTHBIE, Kak,
HaIpuMep, MOPXKM, MOPCKME 3aiillbl, HEPIIbI, He BHYIIAOT
cTpaxa M3-3a IPUBBIYHOTO Byjja. HeT Ha kapTe U mpoTMBO-
CTOSIHUA 4e/lOBeKa U KNUTA, O YeM ITyTajy IIoMophl bapenua.
CeropiHsi MBI 3HaeM, YTO KUThI 0O/IA/JAI0T JOCTATOYHO MUP-
HBIM XapaKTepOM, HO HECKO/IbKO CTOJIETUI Ha3aJ, OHU BOC-

MPUHUMAINCh KaK KPOBOXKaj[Hble MOHCTPHI. CIIOCOGHOCTD
TUTAHTCKUX >KMBOTHBIX COBEPINATH HaJ BOJIONl OTPOMHbIE
IPBDKKM 1 C ITYMOM BBIOpachIBaTh (POHTAHBI IIapa M3 [bIXa-
J1a TOPOAWJIa CTABILIMIL TPAAMIVOHHBIM Y>KacCAoLit 06pas:
KITbI XMIHO I[/KAIOT 3y0aMu U U3BepraroT (OHTAHbBI BOBI
13 OTBEPCTUIL B TOJIOBE.

Ha kapre BapeHIia HeT KPOBOXKaTHBIX MOHCTPOB, MOPCKIIE
YyZOBMINA, N300paXKalolye OOMBIINX KUTOB, XOTb 3y06acThle
¥ KJIBIKACTBIE, HO OJIATOCK/IOHHBI K ITyTEIIeCTBEHHIKAM, YTO
TOBOPUT O 6E30ITACHOCTH TUX 3eMeNb I aKBaTtopuu (puc. 6).

Puc. 6. ®parment O630pHOI KapThl APKTUKM, cOcTaBleHHas B. Bapennem. 1598. PHb

YBepeHHO YyBCTBOBATb CebA B CONPUKOCHOBEHMM C MOp-
CKOIT CTMXMelt 1 06UTaTesIMI MOpETt TOMOITIN YCIIeXM B TeX-
HOJIOTM4eCKOM pasBuTum. IlokasaTenbHbIM TPUMEPOM STUX I1€-
PeMeH CITy’KaT n300paskeHNns Kopabiieit, KOTOpble PelIUTebHO
YTBEPXKZIAl0T CIIOCOOHOCTD YeIoBeKa IPeoioeBaTh OKeaHCKe
HPOCTOPBI, CBUIETELCTBYIOT 00 yCTaHOB/IEHNM B/IACTH HaJ| MO-

peM. OTpakeH1teM U3MEHEHUIT CTaJIO TO, YTO JIFOAM MePecTasn
BOCIIPMHIMATh IIpeACTaBuTenell (payHsl B KadecTBe UyHLOBMIL
mm MOHCTpOB. [Toatomy B XVIII Beke mpoman nHTEpec K He-
06BIYHOMY U IIPMBEJT K UCUE3HOBEHIIO N300PXKEHNUIT MOPCKIX
yZIOBULL] C TeOrpadMIecKNX KapT, B TO Ke BpeMst U300pake s
KOpabsielt TOy4ai0T HOBYIO XXU3HB (puc. 7).

Puc. 7. ®parment O630pHOI KapThl APKTUKM, cOcTaBneHHas B. bapenuem. 1598. PHB

KapTa nonapubix ctpan B. bapeHia, ony6nukoBaHHas B
1598 ropy, 6bl/1a HOBBIM Ba)XKHBIM IIArOM B PasBUTUU Kap-
torpa¢uy ApkTuku. CoOCTBEeHHDIC CBEfIeHUA M CBEJEHIS,
coOpaHHBIe OT IIOMOPOB, IO3BONIWIN O0JIee TOYHO HAaHEeCTH
ouepranus Cesepa EBponerickoit Poccun. [Ipaspa, rommanp-
1IaM OCTa/lioCh HEM3BECTHBIM TO, 4yTo HoBaa 3emna paspe-

nsgercsa Ha fiBa octpoBa (CesepHblil ¥ HOXHBIT) IpoMuBOM
Maroukun Illap, KoTopslil OyzeT BIIepBble HAHECEH Ha KapTy
Denopom PosmbicioBeiM (1769).

Ho paxe aro Oynyiiee oTkpbiTie Po3MbIcioBa yike
ObLIO CLlelTaHO pyccKuMy momopamu [7, c. 7-65]. O6 atom
CBUJIETENIbCTBYET PYCCKasA KapTa, KOTopas OblIa CKOIMPO-
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BaHa ronnanpueM Vcaakom Maccoiit ¢ pycckoro opurmHara.
Ha Heit mokasaH He TONMbKO Nponus, paspendwomunit Ho-
ByI0 3eM/I0 Ha JiBa ocTposa, HO 1 Cesep Poccum or rpa-
Hu1 HopBernu no 3amafiHbIX mpefenos TaiiMbIpa, BKIIOYasa
octpos bensit, O6s, Enuceit, [Lsacuny (puc. 8). Vcropukn
OTeueCTBEHHOI! reorpaduu ybex/ieHbl B TOM, 4TO elle [0

XVI Bexa B Poccum «cyniecTBoBany pyKOIMCHbBIE Y€PTEXKN
reorpaduyeckoro xapakrepa, Ha KOTOPBIX ObUIM U306pa-
>KEHBI OT/le/IbHble 3HAYNTENIbHbIE YAaCTU TOCYAapcTBa» |8,
¢. 200]. CreoBaTenbHO, 3TU KapThI UCIIONb30BAJIUCH B IIpe-
OBIYLIEM BEKe.

Puc. 8. Kapra cocTasieHa 1o JaHHOM TO/UTaHACKOro komMmepcaHTa M. Maccel. 1633. PHD

Eme B xonue XV B. pycckue NnpenpuHUMAaN IIyTemle-
cTBMe 13 bemoro mopsa B 3amapnyio Espony m ms Esporsr
K ycTbio CeBepHoit [IBuHbI, a B 1508 rofly 1 Ha KapTe 3aIIaiHO-
eBporeiickoro yuenoro /. Proiima (n3 co6panus kapt Knas-
nust I[ITomemest) ObL BIiepBble U306paXKeH OCTPOB IPUMEPHO
B TOM paitoHe, r7e pacronoxxeHa Hosast 3ems (puc. 9).

Koneuno, HasBanusa Poccus Bo BpemeHa Iltonemes He
6but0. [l OmMcaHMsA POCCUIICKUX 3eMeNlb OH MCIIONb3yeT
cnosa Sarmatie (Capmarusi) un Scythia (Cxudus). B 6omee
MO3[HNUX KapTaX 9TM HasBaHUS 3aMeHsI0TCs Ha Moskovia
(Mockosust) u Tartaria (Taprapus).

Hexotopoe BnusiHMe Ha pasBUTHE KapTOrpadmuecKux
IIPE/ICTAB/IEHNII OKa3a/ly aHIJIMIICKIE SKCIIEAVLINN, VICKABILIue
Cesepo-BocToynnlit mpoxos. Ha kaprax BTOpOIf HOMOBMHBI
XVI B. K ceBepy ot ocTpoBa Baifrau nso6paxxeHa 4acTb «Mare-
PpMKa», 3a KOTOPOIT cOXpaHsAeTcs pycckoe HasBaHMe Hosas 3em-
1. CBefieHN A aHITIMYaH LJeHHbI CBOYMIU JJAHHBIMY O COCTOSHUM
nbyioB B bapeniiesoM 1 3amafgHoit yactu Kapckoro Mops, KOTo-
Ppble MOTYT OBITD IO/IE3HbI /151 BOCCO3AHNI UCTOPUY K/TMMATA.

CobpaHHble aHITMYaHAMH [JAHHbIE O PYCCKOM MOPEXOf-
cTBe K BOCTOKY oT HoBoil 3eMnn ciycTsa HEKOTOpOe BpeMs
BeCbMa 3aMHTEPECOBa/IN TO/UIAHICKMAX M JATCKUX KOMMEpP-
CAHTOB ¥ MOPEII/IABATETIEN.

Bo Bropoii monosune XVII Beka nmpexpaujaTCs MOIbIT-
K1 3aIIaJTHOEBPOIIENICKMX MOpeIIaBaTesneil oTKpbITh CeBep-
HBIIl MOPCKOIf IyTb M3 AT/IAaHTUKM B Tuxmit okeaH, KOTO-
PBLiT y>Ke OBUI TIPOTIEH 10 OT/ENTbHBIM YIaCTKaM PYCCKUMM
nmoMopamu U Kasakamy. Hosas 3emyst ocTaeTcsa Ha MHOTMe
rofIbl 3a0bITON UccegoBaTenaMu. Jaxe y4JacTHUKM Benmukoii
CeBepHOIT 3KCIIeANIINM, KOTOpble B IIEPBYI0 oYepelb KapTu-
poBanu nobepexne Poccrn Mexay Benbim MopeM 1 pexoit
O6b10, He TOOBIBA/IN a)Ke Ha ee I0XKHBIX beperax.

Bce 3T0 crIoco6CTBOBAIO POXK/IEHNIO HOBBIX 3alIysKjie-
Huii. Bo Bcakom crmyvae, cyns no xapre Poccun, usgaHHOM
Axapiemueit Hayk B 1737 rogy [9]. Hosaa 3emia 6bi1a 130-
OpaxeHa B BMie IIONYOCTPOBa, Iepecekaromero Kapckoe
MOpE€ ¥ COEIMHAIOLIET0CA C MAaTEPUKOM B paiioHe ellle He OT-
KpbITOro Meica Yemrockus (puc. 10).
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Puc. 10. Vimnepusa Poccuiickas. Akagemus Hayk. 1737 r. PHbB.
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ITnaBaumusa I. B. Ilocnenosa, ®. II. JIutke, I1. K. ITax-
TycoBa, A. K. IMBoNIbKM, TO3BONMUIN JOCTOBEPHO KapTH-
pOBaTh MMOYTH BCe 3amafHble U BOCTOUHbIe Gepera HoBoit
3emu. braropgaps ux uccnenoBaHUsAM Ha CMEHY IOTydaH-
TACTUYECKUM IPEeCTABIeHNAM 06 3TOM OCTPOBE IPUIIIIN
TOYHBIE 3HAHUA U OOBEKTUBHBIE HAyUHbIE NTPENICTABICHIS
He TolbKO 0 6eperax Hosoit 3emn, HO U 0 ee Ipupofe
U KJuMarTe.

B HacTos1ee BpeMs coBpeMeHHble KapThl HoBoit 3emin
OTpaXKaIOT JleTa/IbHOE 3HaHIe OeperoBoil TMHNH, OCTPOBAX,

KapTa «Tunbl nefosbix ycnosuiny. Kapckoe
mope. 06.07.2025 .
JlereHpa: Kp. — TAXenbll, XK. — CpeaHuiA,
3e/1. — Nerkun, CMH. — YnCTo

CyTouHas rugpometriHdopmauus.
06.07.2025r

KapTa negooit o6cTaHoBKN. Kap-
ckoe mope. 06.07.2025 .
JlereHpa: cvH. — OTKpbITasA BOAa,
3en. — 1/10-6/10,

op.— 7/10-10/10

penbepe. OHM OCHOBAHBI Ha a9POGOTOCHEMKE, CITyTHUKO-
BBIX IaHHBIX, HAYYHBIX UCCIEOBAHNIX.

[naBHOe yrpasineHre CeBepHOTO MOPCKOTO IyTH MIMeeT
BCe BO3MOYXHOCTH JI/Is IPEJOCTABICHIsI KAITUTaHaM JIef{OKO-
JIOB HeOOXOfMMBIe CBeIeHNUs st OCYIIeCTB/IeHNs Oe3omac-
HoOIT TpoBofiKM cymos. Tak, Hanpumep, Ha 06.07.2025 roga
B pacIoOpsDKeHMe KalUTAHOB JIEIOKO/IOB MMEINCh CITyTHMU-
KOBBI€ CBEJIEHIS O JIE[IOBBIX YCTIOBUSIX, JIEOBOI 0OCTAHOBKI

B KapckoM Mope, cyTO4HOIT rvfpoMeTionHbOpMaLny, Cii-
HONTUYECKMX IporHo3ax (puc. 11) [5].
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CUHONTMYECKNIA NPOTHO3.
06.07.2025 . Ha 24 vaca

OueHka oxmngaemoro poHa pa3BuTUA e AOBbIX YC-
NOBUI B POCCUNCKNX apKTUYECKMX MOPAX B MePBON
NosnoBrHe HaBuraymm (nonb-asryct) 2025 r. QoH ne-

[OBbIX YCNIOBUIA: 3eN1.-6n1aronpuATHbIA

Puc. 11.TUCTY CesmopmyTu. HaBuraryonHas 1 ruipoMe TMHPOpMALUs

B cooTBeTcTBME C TIpenocTaBIeHHON nHpopManyeir I'Y
CesmopnyTu B paitone HoBoit 3emnu Ha Havyaso mions 2025
roga 06CTaHOBKa OMaronpusATHast, IPAKTUIECKN BeCh apXil-
Iie1ar cBOOOIEH OTO JIbJA.

Takum 06pasoM, B pesy/bTaTe IIPOBEEHHOTO MCC/IEOBa-
HUsI OBIIO BBIACHEHO, UTO, KapTorpadudeckoe oTobpakeHne
Hosoit 3emnu ABA€TCA IPUMEPOM TOTO, KaK MEHSANIOCH ITpef-
CTaBJIeHMe O reorpapuIeckux 0ObeKTax o Mepe HaKOIUIEHMs

3HAHMIT — OT MOMy(aHTACTUUECKUX IPECTABICHNUIT 0 TOY-
HBIX COBpeMeHHbIX KapT. COBpeMeHHble reonH(OPMALVIOHHbIE
CUCTeMBI II03BOJIAIOT CO3/IaBaTh HOBBIE, H0jIee TOUHbIE I YHO00-
Hble KapTorpaduyeckie MPOLYKTDI, YTO SB/IAETCS OTPAKEHM-
eM pasBUTHe HAayKM, Teorpacun u Kaprorpadmu. Kaprsr siBs-
I0TCA BOXHBIM MHCTPYMEHTOM JJIA M3y4eHUA OKPY>KaIOIero
MIpa I pasBUTIA IIPOCTPAHCTBEHHOTO MBIIUIEHNA Y YYaIlUX-
cs1. TakuM 06pa3om, Hallla TUIIOTe3a HAIllIa HOATBEPKIeHNe.
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Bknag BenuKux y4yéHbix B usyvyeHue ruapocoepbl

Yuscanvkosa Anna AHOpeesHa, y1auasacsa 6-20 Kknacca

Hayunsiii pykoBogurenn: Conosvesa Enena I0Opvesna, yuumenv zeozpagﬁuu
MBOY COIII Ne 6 r. CMoneHcKa

JaHHas cmames noceaweHa usyyeHuto CywHOCMU NOHAMUSA 2udpocepd, NoseseHUIo HAyKU o 2udpocpepe — 2udposioauu
U 0nUCaHuto 8k1a0a 8 passumue HayKu pas/uyHbiX y4EHbIX, Komopuble usy4anu 2udpocgepy.
Knioueasie cnoesa: 2uopocgepa, 2udponozus, I6epeapd Menvxuop, 30mMyHO [annel, 30yapo 3iocc, JlomoHocos, LLlokansckud,

KanuHuH, KuptoxuH.

BBenenue

3eMHOII IIAp MOKPBIT TeorpaduduecKkoil 0OO0TOUKOIL,
BK/IIOUaolieit B cebs nutocdepy, 6uochepy, armocdepy
u ruppocdepy. Bes kommekca reocep 1 UX TECHOTO B3an-
MOJIENICTBIA He ObUIO ObI )KM3HM Ha I1aHeTe. [5]

Lenp maHHONM CTaTby — M3YYUTH CYIIHOCTH IOHATHUA
«ruppocdepar» 1 BKIaJ Harbosee M3BECTHBIX YIEHBIX B Pas-
BUTUE HAYKI TUIPOJIOTHNL.

Samaun:

USYYUTD MOHATUE TUApOCchepa, TULPOIOrus

Hail TV HPOPMAINIO 06 M3BECTHBIX YIEHBIX IUIPOJIOTaX.

MeTopbI MCCTIEOBAHISA: AHA/IN3 U CHHTES.

Tuppocepa — 9T0 OfHA 13 BaXKHENIINX 0007I04eK 3eM-
. C ApeBHUX BpeMEH yU€Hble VAe/LSUIM MHOTO BHUMAaHMS
U3Y4eHUIO BOAIBL. VIMeHHO 6/1arofapsi TOMYy, 4TO €CTh BOfIa Ha
3emie 3apOANIach KU3Hb. [3]

Pyuc. 1. Cxema reorpaduuecknx o6omodex 3emyn. (VI3 OTKPBITBIX MICTOYHUKOB)

Iuppocdepa (rmppo — B IepeBofie C ApeBHETPEYECKO-
ro BOfia, cepa — I1ap) — HeIpepbiBHAs BOJHAsA 060/m04Ka
3emy, comepiKallas BOAY BO BCeX e€ arperaTHBIX COCTOA-
HUAX (OKUIKOM, TBEPAIOM 1 Ta3000pasHOM), C TOCTOSIHHBIM
BOJOOOMEHOM MEXJy BceMu reocdepaMu U KOCMMYECKUM

IIPOCTPAHCTBOM U C IIpeBpalleHNeM e€ 13 OHOTO COCTOSHMA
B JIpyTOe€ B XOfie KPYTOBOPOTa BOZIbI B IIPUPOE.

Tuppocdepa — 9T0 ofHa U3 ApeBHeNIIMX 000NIOYEK
3eM/IM, OHA CYIeCTBOBaJa IPAKTUYECKNM BO BCE apXeoso-
rMyecKue sMoxn. [IpenrnonoxmuTenbHo, OCHOBHAsA Macca I'M-
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Ipocepsl TOSBIIACD B Pe3y/IbTaTe BIUIABICHNUS U YAATEHUS
ra30B Bell[eCTBA MAHTUM 3eM/IY B TeUeHMe IepBbIX COTEH —
TBICSIY MMJUIMOHOB JIET ICTOPUM IIAHETHI, KOTJja 3TOT Ipo-
1jecC MOT IPOVCXORUTD 60oIee MHTEHCUBHO. |[3]

Tuppocdepa BBIMONHSET TaKye BaXKHbIE GYHKIIM, KaK:

1. Perynaumsa xnumara. Bopgbpl Mopeii, peKk U OKEaHOB
B/IVAIOT Ha KIMMAT Ha IUaHere. Hampumep, Témioe
teueHne lonpdcTpum cmsrdaer kammar B Espore.
HarpeTble Maccpl BOAbI IepeMeIjaloTCsl MOPCKUMM
TeYeHMAMM U3 TPOIMKOB K IIO/II0CAM, a XO/IOJHbIE ap-
KTUYeCKNe BOZbI K 9KBATOPY.

2. TloppmepskaHue u3HM Ha 3emie. Boga — 3TO OCHOB-
HOIJ 97IEMEHT BCeX )KMBBIX OPIaHU3MOB.

3. VYyacTue B Te0NOTMYECKMX IIpoleccax ImaHeTsl. Ha-
IIpMMepP, OCTATKMU >KMBBIX OPTaHM3MOB OCaKIAIOTCA
Ha J{He MOpeil 11 06pasOBBIBAIOT OCAJOYHbIE TOPObI,
U3 KOTOPBIX CO BpeMeHeM (popMupyroTcs ropsl. Boga
MOYKeT BbIMbIBATb B FOPAX MOPOMbI B CTIE/ICTBYE YETO
TIOSBIIAIOTCA KaPCTOBbIE TEIePhlI.

4. SxoHommyeckass ¢yHkuus. [nppocdepa obecreun-
BaeT YejlloBeKa pbIbOI U Apyrumu mpopgykramu. Ha
MOIIHBIX peKaX CTPOATCA THUPONEKTPOCTAHLINY,
KOTOpble 00eCIeYnBaOT JIIOflell  37IeKTPOIHEPrH-
eii. Mops, 03épa 1 peKu — 9TO IyThb IepeMeIleHNsA
TpaHCIOpTa.

Vsyuennem ruppocdepbl 3aHMMAeTCsl HayKa TUPOTIO-
rus. B 6onbioit Poccniickoit sHIMKIONEANN JAHO CIIeRy-
Iolllee OIpefie/ieHlie HayKy TUAPOTIOTUY — 3TO KOMIITIEKC
HayK, M3y4alollnii IpUPOAHbIe BOABI 3eMIN M IPOUCXOM-
1iye B HUX IPOIeCChl. B HelicCTBUTENBHO CAaMOCTOATETbHYIO
HAyKy Iufpoyorus opopMmIach anib B 1920-1930-x rr. Tn-
IpoIoruA BXOAUT B KOMIUIEKC Hayk o 3emie. [1] B mepesope

C IPeYecKOro «IUApo» — BOJIa, «JIOroc» — ydeHne. IloaTomy
JOCIIOBHO TU/IPONIOTHA — 3TO «yYEHME O BOJE».

ITo MHeHMIO y4eHBIX 71 % IOBEPXHOCTU 3eM/IM MOKPBIT
BOJI0J1. bo/iblTas 9acTh BOZIbI HA IJIAHETE HAXOAUTCA B XKUTI-
KOM COCTOSIHIU, U HM OJHO MeCTO Ha 3eMsie He 00XOfUTCs
6e3 MpPUCYTCTBMsI BOABI, fla)Ke B IYCTBIHAX OHA IIPUCYT-
CTByeT B BHUJie BOASHOrO mapa B Bosfyxe. OCHOBHOIL 00D-
€M IIPEeCHOII BOJbI HAXOAUTCA B BUJE JTeHNKOB 1 MOA3€eM-
HbIX BOJ. VI Tonbko 1 % mpecHOit BOIbI COCTABIAIT PEKU
1 o3epa.

Bopa 6bl1a ¢ ApeBHUX BpeMEH BaKHa YelOBedecTBy. V3
nuctopuu JIpesHero Erumnra Mbl 3HaeM, uto yxxe 6000 mer
HasaJ IOSIBWINCH IIepBble IUPOTIOTNIECKUe HAOIOfeHIs.
JKperst Benu HabmoneHns 3a coctostuueM pexu Hun — oxn
COCTaBWIN KaJIeHAapb, B KOTOPOM OTMeYalu B KaKue JIaThl
pasmBancs Hun un BosBpamiancs B cBon 6epera. Ot aTo-
TO 3aBMCe UX ypOXKall M BbDKMBaHME JIPEBHEETUIIETCKOTO
obuiecTsa.

MsyyeHneM BOABI M PEYHBIX CUCTEM 3aHMMAJNCh TaK-
ke 1 ydyenple [Ipesneit Ipenym: ®anec, Tepaknnr, Ilnaron,
ApucroTenb.

B 1694 ropmy Hemeukmit yueHsit Db6eprapn Membxuop
B CBOEJ1 KHUTe IIPEMIIOKIT TEPMUH «TUJPOIOTU».

Onmynp Tamneit (1656-1742) — aHITIMIICKUIT aCTPOHOM,
¢dusuk, gemorpad, reodpusuk — BHEC GOMBIIOI BKIAJ B Pas-
BUTHE TUAponorun. [anjeil mepBblil Jan 6ormee IMOXOXKee
IpeficTaB/IeHNe O KpYroBOpOTe BOAbl B ripupofe. Ha mpume-
pe CpennseMHOro MOps, YU€HBbII II0Ka3aJI, YTO KOT/a IPOoC-
XOJIUT VCTapeHNe BOAbI C TIOBEPXHOCTY MOPSI — 3TOT 00bEM
BOJIbI 3HAYNTE/TBHO IIPEBBIIIAET 00'beM MIPUTOKA PEUHBIX BOJ
B Mope. OnmyHA [anneit fan NpuONIDKEHHYIO KOMMYeCTBEH-
HYIO OL[eHKY 00B€Ma KPyTOBOPOTa BOJIBL.

3AMYHA TANNER

1656-(742

Puc. 2. IToprpet OnmyHpa [annes HeM3BECTHOTO XyTOXKHMKA
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A B 1883 romy ABcTpuiickuii reonor nyaps 310CC BBEN
TepMIH «TuApocdepa» B CBOel KHUTe «JIUK ITaHeTHI».

Puc. 3. ITopTpet Inyapaa 31occa (McTouHnk — Bonbinast poccuitcKast SHIMKITONENN)

3HAYNTENbHBIT BKIAL B MCCIENOBaHME TUAPOCPepDI
BHEC/IM OTedeCTBeHHble yueHble. OHM U3y4aay peKu, 03epa,
MupoBoit okeaH, IOA3eMHbIE BOJBI U IPYTUe OOBEKTHI.

V3y4yenue NOBEPXHOCTHBIX U TIOJ3E€MHBIX BOJ} 3aHMMAJICA
BEIMKIIT pycCKuit y4€nplit Muxann BacunbeBnd JIoMOHOCOB.

Puc. 4. Tloptper M. B. JlomonocoBa (rpasiopa 1757 roga)

Muxann BacunbeBnd pasBuBaj HayKy TUIPOJIOTUA.
Vmenno JIoMOHOCOB ommcan Takoe sBJIeHNEe, KaK KPYyroBO-
POT BOABI B IIPUPOJe, OMM3KO K COBPEMEHHBIM IIPECTaBIIE-
H1AM. OH IPOBEN GOTBIIYIO HAYYHYIO PAOOTY IO M3YYEHUIO
COCTOSIHWSL U PEKUMA BOJHBIX 00beKTOB. [10ABMIOCH Hay4-
HOe OICaHIe YPOBHs BOABL, 00 YCThSIX IPUTOKOB, O 3aMep-
3aHMU U BCKPBITUY PEK, 3aCOPEHHOCTY pyCeN peK u T. fi. [na
MICCIIeIOBAHMSI CBOVICTB BOAbl Muxann BacunbeBud cospmart
[epBYI0 B Halllell CTpaHe XMMUYecKyio nabopatopuio. On
IpUAyMas Ipudop At U3MepeHNst CKOPOCTHU BOJBL, a TAKXKe
pubOp, KOTOPDIIT Ha3Ba/l «6ATOCKOI» /IS YTy4IIeHNUs TTOi-
BOJHBIX HAaOIIONEHNIL.

MHuorue y4déHbple NPOBOIAVIN MCCIENOBAaHUA TULPOC-
depsr, HO 6bUTM U Gonbive dKcmepuuyu. OfHA U3 CaMBblit

KPYIHBIX U BOXXHBIX U3 HUX: SKCIIEANINS Ha Kopabie «Hern-
ne"mxep» B 1872-1876 ropax. 9Ta sKCHeAUIUA CTala mep-
BOJ KOMIIJIEKCHOJ 9KCIENUIEN B UCTOPUM U3ydeHusa Mu-
PpOBOTO OKeaHa.

Wnea sTon skcremuuuy MpuHajiexana MOTIaHICKOMY
6uorory. OHa 6Obla cosfaHa Omarofaps [BYM OpraHM3aln-
am: bpuTaHckoi akajleMuy Hayk u BbputaHckoro agMmuparn-
TECTBA. YYAaCTHUKAMI 3TO IKCIEAUINUM OBUIO MPOIAEHO
paccrosiaye B 69 ThIC. MOPCKIX MIJIb, YTO COCTaB/IsIeT 6oree
TPEX OKPY>KHOCTeIf 9KBAaTOpa, COOPAHBI JaHHbIE O TEUEHMAX
U MOPCKVX OpraHM3Max, O I/TyOMHAaX OKeaHa, a TAKXXe O TeM-
IepaType BOJIbl, IlepecedeHbl C ceBepa Ha IoT U C 3alajia Ha
BOCTOK Tuxmit 1 ATTaHTUYECKIIT OKEaHBbl.
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Puc. 5. Komanpa sxkcrienuinu «YemmeHmkepa» (GOTo 13 OTKPHITHIX MICTOUHIKOB)

B xopme skcmemmuuy OTKpbUIM MapMaHCKyI0 BIAJVHY
(camyo ITyOOKyIO TOUKY OKeaHa), cOOpasi JaHHbIE O CTPO-
eHMM OKeaHnIeckoro nHa. Ero 6b110 HalifeHo 60omee 4eThIpéx
TBICSY BUIOB MOPCKUX >KMBOTHBIX, BHECEH OOJIBIION BKIAL
B pasBUTHE TUAPOIOTUN I TTOTIOKEHO HAYAJI0 COBPEMEHHOI
OKeaHO/oruM. JIaHHBIMY, KOTOpbIe HOTy4YMIa 9Ta IKCIIeHN-
VISt 1O CUX TIOP IOJIb3YIOTCS YUEHBIE.

OpHuM M3 M3BECTHBIX B HayKe MMeH sABsAeTcsa IOmmit
Muxaitnosnd Hloxanbckuit. OH ¢ I0HBIX JIET MHTEPECOBATICA
okeaHoOM. B 1877 rogy on okonunn yué6y 8 Mopckom Kopiry-
Ce ¢ HaXMMOBCKOII ITpeMueli u ctan odurepoM drora. 3aTem
OH OKOHYM/I MOPCKYIO aKaJileMUIO 11 Hadajl HAyYHYIO JesTeNb-
HOCTb B Il1aBHOII reodusnyaeckort o6cepsatopun. OH cunta-
eTcst oTi{oM Poccmiickoit okeaHorpadun.

Puc. 6. IToptpet 0. M. Illokanbckoro (113 OTKPBITLIX MICTOYHIKOB)

Bor nmumb caMble I71aBHBIE TOCTVDKEHUA Y€PHOMOPCKON
axcnepyuuyy Ilokanbckoro: nposefeHo musydenue Yéproro
Mopsi, B 1923 mo 1927 r okeaHorpadmdeckas 9KCHeLUILINs
oz, pykosozicTBoM Illokanbckoro cocrasuia IepByI0 KapTy
penbeda fHa Y€pHOTrO MOpSI, @ TAK)Ke OTKPbLIA KPYrOBOE Te-
YeHe IPOTUB 4aCOBOI CTPEJIKIL.

STa 3KCHeANINA BBIABUIIA, YTO OPraHMYECKMiT MUp pas-
BUT TOJIKO B BEPXHEM C/I0€ BOABI IIy6MHOI 10 200 M BObI,
a B HIDKHEM CJIoe BOfla 3apakeHa cepoBofopopoM. OH npu-
HUMaJ y4acTue B ocBoeHnu CeBepHOro MOPCKOTo Iy Tu. Bme-
cre ¢ Anppeem Bunpknikum (rmaBoit [ugporpadudgeckoro
yrpasienns) lllokanbckmil OpraHN30Bal SKCIEAVIINIO Tefo-
BBIX Cyfi0B «Baitrau» n «TaiiMbIp», OHM COBEPILNIN HECKO/Ib-
Ko IraBanmit B 1910-1915 rogax no Cesepromy Jlemosuromy
OKeaHy, B X0Jle KOTOPOJ OHU OIMCA/IM HECKO/IBKO OCTPOBOB.

IIoxanbckuil ObII OYeHb YMHbIT 4ermoBeK. OH TakKe
IIPOBEJI NCCIelOBaHMe HECKONbKUX 03ep. [IpoBonsa nccneno-
BaHue JIagoskckoro osepa, Illokambckuit onpeenu ero mnio-
I[a/ib, BBIYMCINI 00BEM BOJHOI MAacChl, M3MEPUIT [Ty OMHBI
U U3Y4WII TeIIoBOM pexxuM. IIokanbckmit 3aHMMarncsa InM-
HoJorueit (HayKoil 0 03epax U APYIMX IPECHBIX BOLOEMAX).
OH Hanmcan MHCTPYKLMU IO UCCTIEIOBAHMIO O3€p U JIPYTUX
BOJIHBIX 00BeKTOB. KpoMe TOTr0, y4EHbIIT OIpeenI Ipudn-
HbI Kortebanus yposusa Kacrms. [2]

Borgatommmcst rupponorom 20 Beka 6bu1 lennapguit las-
noBua Kammuue (1916-1975), KOTOPBIN 3aT0KNUT OCHOBBI
HOBOTO HAy4HOTO HAIIpaB/eHNs — IIOOANbHOI TUPOreo-
noruu. OH M3y4an I106aIbHBIN BIArooO0OpOT, MCCIeT0Ba
¢dopMupoBaHre 1 M3MeHeHHe BOJZHOrO OamaHca 3eMHOTo
HIapa.
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Puc. 7. Tennapmii [Tapnosuy KamuumH ($poTo U3 OTKPBITHIX ICTOYHUKOB)

Tennapuit ITaBmoBMY OCHOBa/I Hay4YHBbIE IIKOJIBI MO U3Y-
JeHUI0 I7100aIbHOTO Braroobopora. KanmHMH mpemmoxun
METOJIbI IPOTHO3MPOBaHNUA 00'bEMOB PEYHOTO CTOKA. B 1972
T CTaJl OCHOBaTe/leM KOCMIYECKON TUIPONIOTHM, TI03BOJIAB-
mieil UCIONb30BaTh JaHHbIE CO CIYTHUKOB, [JIs HOBBIX TM-
IPONOTMYECKIX MCCIEJOBaHMUIA.

F

3HaMEeHUTBINl YYEHBI-TUiporeonor Bmagumup AHppe-
eBud Kwuproxmu (1930-2011) BHEC 3HAYUTENbHBIN BKIIA]
B pasBuTHe rupponoruy. OH BBIABIUI 3aKOHOMEPHOCTH Gop-
MMPOBaHUA IOA3EMHBIX BOJ, U UX PacCIPOCTPaHEHNs], Olpe-
e/IT OCHOBHBIE 9KOJIOTMYeCKMe MPOOIeMbl IKCIUTyaTalum
BOJJOHOCHBIX CHCTEM, a TaK)Ke 000CHOBA/I TH/IPOTeOIOTIYe-
CKO€ pallOHMpOBaHNe CTPaHBbI.

Puc. 8. Bragumup Augpeesna Kuproxus (GoTo U3 OTKPBITHIX MICTOIHUKOB)

BrpiBojabI

KoHeuHo, B paMKax CTaTbyl HEBO3MOXKHO OIMCATb BK/Iaf
BCeX YU€HBIX B pa3BUTME HayKu rupposnorun. VI B Hacros-
e BpeMsi BeAYTCsA MacIITabHble TUAPOTIOTMYECKUe WC-
cnepoBaHysA. [Mgponorus BblfiennIach B CAMOCTOATETbHYIO
HayKy TO/NbKO B Hadaje 20 BeKa, a IOsBUIACh B 19 Beke
6maropaps yuéneim K. ®. Pynpe u 3. [ekkerio, B pe3ynbTrare
[IOsIB/IEHN S TIPOOIeMbl 3arpsi3HeHMs BoJoémoB. Ha maHHbI
MOMEHT B T'MJPOJIOTMY MHOTO Pasfie/oB, HO OJHO M3 BaX-

HeJIINX HallpaBJIeHUIl — 3TO TMApo3KonoruA. Ingposko-
JIOTMsI M3y4aeT BOLHBIE 9KocKucTeMbl. CaMoe BaKHOE, 4TO
IileTaeT 3Ta HayKa — IIOMOTraeT HAaXOAUTb CIIOCOOBI O4M-
I[eHVs] BOZHBIX OOBEKTOB OT 3arps3HEHMII, UIIET METO/BI
BBeJIeHMsI TIPOM3BOJICTBEHHOI [JEeATENbHOCTY TaKUM 06pa-
30M, 4TOOBI BOJHBIE 0OBEKTBI He 3arpsA3HSMNCH, a TAKXKe
OHAa 3aHMMAETCA M3YYEHUEM OSKOJOTMYECKUX IPOLeCCOB

B ruzpocdepe.
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3KOHOMUKA

AHanus KkopnopaTMBHOIo K CTpaTeruyeckoro ynpasneHus
8 komnaxnuu Ozon Holdings PLC

Icapapos Invoap 3ayposuu, yuauuiicst 9-20 knacca

Hayunbiit pykosogurens: Bosunos Cepeeti Cepzeesud, yuumenv IKOHOMUKU
HYOY COILII ¢ yray6neHHbIM U3ydeHMeM aHITIMIICKOTO s3bIKa «acTHas mKona «B3max» . CaukT-Iletepbypra

B cmamee npo8ooumca KOMNIEKCHbIU aHasIu3 KopnopamugHO20 ynpassieHus u cmpameauyecko20 NO3UYUOHUPOBAHUS
00HOU u3 KpynHelwux pocculickux komnaHul 8 cepe 3nekmpoHHoU kommepyuu — Ozon Holdings PLC. ViccnedosaHue
8KJII04dem CpasHUMEsbHbIU aHAIU3 CMpPYKmMyp KopnopamugHoz2o ynpasaeHus Ozon u e2o 3apybexHbix aHano208 (Amazon
u Shopify), SWOT-aHanu3 0515 8bif8/1eHUA CUTbHbIX U C/1a6bIX CMOPOH KOMNAHUU, a MAKXe OYeHKY ee NpodyKmog8o20 nopm-
¢hens c nomouwybro BCG-mampuypl. 3akodumesnbHas yacme pabomel nocgsaujeHa FSA-CSA aHanusy, nozgonsiouwemy onpede-
Jlume cneyugudeckue npeumywecmsa KoMnaHuu U cmpaxsel. B pabome ucnosb308aHs MemoOosbl CpasHUMENbHO20 AHA/IU3A,
cmpameauyeckKo20 MooesIupo8aHus U pabomel C OMKpPbIMbIMU KOPNOpamueHbIMuU OAHHbIMU.

Knioyessie cnosa: Ozon, kopnopamusgHoe ynpasneHue, cmpameaudeckud aHanus, SWOT-ananus, BCG-mampuya, FSA-CSA

AHANu3, 371eKMPOHHAA KOMMePYUS, OHAAUH-pumeUn.

(depa 9NeKTPOHHON KOMMEPLUY JIeMOHCTPUPYET

CTPEMUTENBHBIN POCT, OKa3bIBast 3HAYNTETBHOE BIIN-

sIHUe Ha I7I06a/IbHYI0 9KOHOMYKY Y ITIOTPeOUTeIbCKOe
nosenenye. Ozon Holdings PLC, aBnsasach ogHuM U3 nupe-
POB POCCHIICKOTO DPbIHKA OH/IANH-PUTEIa, MPefCTaBIsAeT
€060t MHTepeCHBIIT 00BEKT /I ICCTIeOBAHNS B CUJTY CBOEII
CJIO>KHOV KOPIIOPaTMBHOJ CTPYKTYPBL U arpecCUBHOI CTpa-
TETMY PasBUTHA SKOCUCTEMBI YCIYT. AKTYaIbHOCTD JaHHOTO
UICCIIEIOBaHUA 00YCIOBIeHa HEOOXOAMMOCTBIO IIOHUMAHUA
MEXaHV3MOB VIIpaBJIeHUSA COBPeMEHHBIMU LUPOBBIMU
KOMIIAHMAMU B YCTIOBMSX BBICOKOV KOHKYPEHIVIN U OBICTPO
MEHAIOLENICA PPIHOYHOI CPeJbL.

LleneBoit 3ajadeit sABIAETCS aHAMNU3 CUCTEMbBI KOPIIOpa-
TUBHOIO M cTpaTermdeckoro ympasneHusa Ozon Holdings
PLC, BoisiBNIeHNE ee CTabbIX CTOPOH U pa3paboTKa peKOMeH-
JALVIT 10 HOBBIIEHMIO 9P PEeKTUBHOCTH.

B wmccnemoBaHMM UCIIONB30OBAHbI JAHHbIE U3 OTKPBI-
TBIX MCTOYHVKOB: rogosble ordeTl Ozon Holdings PLC 3a
2023 rox [3], xopmopatuBHbIe JOKyMeHTbI Amazon [4]
u Shopify [5], peittuaru peiHouHo fomu [9, 13, 17,], KoH-
conupupoBaHHas puHaHCOBasg oT4eTHOCTb [10]. OcHOBHBI-
MY MeTOaMM PaOOThI BBICTYIIVM/IN: CPAaBHUTEIbHBII aHAJIN3,
crparerndeckuit ananus (SWOT, BCG, FSA-CSA).

CpaBHUTE/IbHBI aHA/IN3 KOPIIOPATUBHOIO YIIPaBIeHMS.
CrpykTypbl KopnopaTuBHoro ympasneHua Ozon, Amazon
n Shopify peMOHCTPUPYIOT 3HAUUTEIBHOE CXOLCTBO, YTO
0OBsCHSAETCA UX IMPUHAUIEOKHOCTBIO K OJHOI OTpacin
U TpeboBaHUAMM (POHIOBBIX OMP>K, HA KOTOPBIX KOTUPYIOT-
cs1 ux akuuu. [l Bcex Tpex KOMIAHMIT XapaKTepPHO Hasu-

uyite CoBeTa AUPEKTOPOB C IpeoOIafaHNeM He3aBUCHMBIX
YJICHOB, CHICTeMa KOMUTETOB (ayANUTa, 10 BOSHATPAKAECHNAM,
110 Ha3Ha4YeHMAM), a TakoKe focus Ha JOTOCpOYHOE CO3aHue
CTOMMOCTH JJI aKLIMOHEPOB U IPO3PavHOCTD [3, 4, 5].

KimoueBble pasmuumsa  0OyC/IOBIEHBl  IOPUCAMKLIMEN
u crienyuKoil BIafieHnsa akumaMu. B ormune or Amazon
u Shopify, re coBeT AMPEKTOPOB YacTO caM ABJIAETCA Ma-
SKOPUTApHBIM aKIMOHepOM M OO/lajjaeT IIpPaBOM CaMOBBI-
nByoKeHys, B Ozon KpyIHeNIIMA aKIMOHepaMM ABJIAI0TCSA
nuBectunmonuble Gpounnl (ADK «Cucremar, Baring Vostok),
obnafaomie IpaBOM HasHAa4YaTb AVPEKTOPOB. JTO OTpa-
KaeT 6oJsee KO/UIEKTUMBUCTCKYI0 MOJEIb KOPIOPATUBHOTO
KOHTPOJIAI, TOTEHI[MAJIbHO CBA3aHHYIO C KY/IBTYPHBIMU OCO-
6enHoctamMu [7]. Ele ogHUM OT/IMYMeM SAB/IAETCS BBEfieHUE
B Ozon B 2023 rofy OMKHOCTU KOPIIOPATUBHOTO CEKpeTaps,
4TO sIB/IsIeTCs TpeboBaHmeM MocKoBcKoit 6upkn [3].

[Tposepennplit SWOT-anamms Ozon Holdings PLC no-

3BOJIVJI BBISABUTD CIIERyIoNINe GaKTOPBL:

— CwbHbBIe CTOPOHBL: JMAMPYIOLAs HOAA Ha PBIHKE
(24 %), pasBuras norucrudeckas MHPPACTPYKTypa
(601ee 3 MJTH KB. M CKJIa[IOB), JUBepCUUIVMPOBAHHAA
aKocucTeMa yeryr (Mapkerieiic, Ozon Travel, Ozon
Fintech), rapid pocT ¢punTex-Hampapienns (BbIpydKa
BbIpocia Ha 191 % B 2024 1.) [9, 10].

— Ciabple CTOpOHBL: XpOHMYECKasA YOBITOYHOCTD (YUCTDII
yOBITOK 55 MIIpE py6. B 2024 I.), BBICOKast KOHKYPEHIIA
¢ Wildberries (33 % pomu pbIHKa), 3aBUCUMOCTD OT KU-
TAJICKUX IIPOJABLIOB ¥ CBA3aHHBIE C 9TYM PYUCKU PeIly-
TAI[VOHHBIX ITOTEPb U3-3a KoHTpadakTa [10, 11, 12].
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— BosmoxsOCTH: 3KcmaHcuA B crpanbl EC (mocre Hop-
Manu3alnuy OTHOIIEHMIT), pasBuUTHe live-KOMMepIun
n BHenpenne AR/VR-Texnomoruit mms ymydieHus:A
K/IMEHTCKOTO OIIBITA.

— Yrposbl: pUCK yXofja IPOJABIIOB K KOHKYpPEHTaM MU3-
32 PACTYIIMX KOMUCCUI, TTOMUTUYECKME M SKOHOMMU-
JecKue pucKu (CaHKIUM, Kypc pyoiist), Kubepyrposst
U yTEYKY JAHHBIX.

Ha ocHOBe mapHOro B3amMomeicTBus (pakTOpoB ObUIN
paspaboTanbl cTparermyu. Hampumep, KOMOMHAI[MS CUIb-
HBIX CTOPOH 1 BO3MOHOCTell (S+O) ImpeprmonaraeT 3armyck
live-xoMMepLIMIL /ISt YBE/TUIEHNs] KOHBEPCUY U CO3AaHMe HO-
BOro B2B-mpopiykTa — pextambl /151 OpeH/[0B B TPAHC/ILIAX.

[ns ouneHku HampaBneHuit gesrenpHoct Ozon 6bira
noctpoeHa BCG-matpuia. PacueTsl OTHOCUTENBHON /10N
PBbIHKA ¥ TeMIIOB POCTA PbIHKA MO3BOMIIN K/IaCCUPUIIPO-
BaTh OU3HeC-eqUHNIBI [16]:

— «3Bes3gp»: Ozon Mapkermieiic (OTH. [[ONA pbIHKA

0,73, poct poitKa 35 %) u Ozon Fresh (oTH. 07151 pbIH-
Ka 0,5, pocT pbIHKa 33 %). TO pacTylyue Halpase-
HVISL, JIUJEPBL Ha OBICTPOPACTYIVX PhIHKAX, TPebyo-
1I1/ie MHBECTUIIINA.

— «Cobakm»: Ozon bauk (otH. fons psraka ~0,002, poct
poiHKa 6,9 %) u Ozon Travel (otH. fons perrka 0,07,
pocT pbiHKaA 2 %). HampasneHusa c Maolt moneit Ha
MeJIJIeHHOPACTYIIMX PbIHKaX, FeHepyUpyIolyie He3Ha-
YUTETBHYIO TIPUOBITD.

JlaHHDI aHA/IN3 IIOKA3bIBAET, YTO KOMIIAHNA [Ie/IaeT Bep-
HYIO CTaBKY Ha pa3BUTIe core-6maHeca (MapKeTIIeNC 1 f0-
CTaBKa IIPOJIYKTOB), B TO BpeM:I KaK CMe>KHbIe CepBICHI TTI0Ka
He TI0Ka3bIBAIOT 3HAYVMMOJ PIHOYHO CUJIBIL.

FSA-CSA ananms 1osBo/sieT OLEHUTb IpPEeUMYILecTBa
kommannu (FSA) n ctpanst 6asuposanus (CSA) [3, 10, 24].

— CwunbHble FSA: cob6cTBeHHas JOTMCTUYECKass CETb,
IINPOKUIT ACCOPTUMEHT, PasBUTOe (PUHTEX-HAIpaB-
neHue, nporpaMma nosibHocty Ozon Premium.

— Crabbie FSA: BbICOKIE OIepalfiOHHbIE PACXOMBL, 3a-
BJUCMMOCTD OT KUTaJICKMX IIPO/IaBLOB, CTIOKHBII IIPO-
11eCC BO3BPaTOB.

— Cwunpable  CSA: yXof I7106a/bHBIX KOHKYPEHTOB
(Amazon) ¢ pbIHKa, 1broTsl mis [T-kommanmii, BbI-
COKUII CIIPOC Ha OHJIAMH-TIOKYNKM (>50 % poccusan
HOKYMAIOT OFEXAY U ey OHJIAIH).

— Crnabple CSA: caHKUMOHHBIE OTPAaHNYIEHVISI, TOMUHI-
posanue Wildberries, puck y>xecrodenns rocperynm-
POBaHIsI, HUSKAsI JIOSIBHOCTD IIOTPpebuTeelt.

Ha nepeceuennn cunbhbix FSA u cunpabix CSA ¢opmu-
pyeTcst 30Ha cTparermueckoro paspurus (poxyc Ha Ozon
Fresh u skcmancuio B pernonsl). HanmeHee mepcrneKTuBHOI
SIB/ISIETCST 30HA pucKa (cmabsie FSA + cmabere CSA), rme co-
CPemoTOYeHbl OCHOBHbIE YTPO3bI: CAHKIINM, Y>KECTOUCHNE pe-
TyIUpPOBaHNUA, eIy TallMOHHBIE PYCKIL.

3axmouenne IIpoBefieHHOe JCCIe[OBaHNe IO3BOACT
chenmatb BbiBOg O ToM, uto Ozon Holdings PLC ob6mamaer
CIIO>KHOJ ¥ ITPO3PaYHOIl CCTEMON KOPIIOPATUBHOTO YIIpaB-
JIeHVs, COOTBETCTBYIOLEHl MeX[YHapOIHBIM CTaH[apTaM.
CrpaTerus KOMIIAaHUM HaIlpaBjieHa Ha arpecCUBHBIN POCT
U 3aXBaT PbIHOYHOIL JJO/IU Yepe3 Pa3BUTHE IKOCUCTEMBI yC-
JIyT, 9TO OOBSICHSIET €€ XPOHUYECKYIO YOBITOYHOCTb.

KitroueBbIMU peKOMEHAALMAMY TI0 TOBBILIEHUIO 3¢ dex-
TUBHOCTU ABJIAIOTCA:

1. InddepeHumanns OoT KOHKYPEHTOB Uepe3 BHeApe-
HUe MHHOBALMOHHBIX TexHoyorui (live-komMmmeprus,
AR/VR).

2. CHIDKeHHUe ONepallMiOHHBIX PAacXOfOB U ONTMMU3a-
LA JIOTMCTUKY B PETMOHAX.

3. YKecTodeHMe KOHTPOJLA 32 NMPOAaBLaMu 11 MUHU-
MM3ALVI PUCKOB IOCTAaBOK KOHTPa(aKTHOI IPOAYK-

LU
4. Tlepecmotp mopTdens MHBECTULUIL: IPORO/DKEHIE
¢dunaHCcMpoBaHMsA «3Be3n» (Mmapkermieiic, Ozon

Fresh) u paccmoTpeHme Bompoca o IenecoobpasHo-
CTU [aAbHENIINX BIOKEHUN B «cobak» (Ozon BaHK,
Ozon Travel).

Pa6oTa [eMOHCTPMPYeET, UTO fa>Ke Ha OCHOBE OTKPBITBIX
JAaHHBIX MOYXHO IPOBECTU ITyOOKMIT CTpaTerndecKmii aHa-
JIU3, BBIABJIAIOLINIL K/TI0UeBble JpaiiBepbl POCTA 1 30HBI PU-
cKa st coBpeMenHor digital-koMmaHum.
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Degrowth: economical, social, and environmental trade-offs
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Scientific supervisor: Znatdinova Evgeniya Vladimirovna, mathematics teacher
State budgetary educational institution of the city of Moscow «School No. 1579»

Introduction

The current global economy is based on the paradigm of
continuous growth. It has historically focused on maximis-
ing gross domestic product and consumption. For developed
countries, an annual GDP growth rate of 2-3 % is considered
normal, while for successfully developing countries, it should
be 6-7 % or higher. If this indicator fluctuates between 1-2 %,
it is assumed that the economy is stagnating. This method has
led to unprecedented economic growth and technological ad-
vancements. However, nowadays, the global economic system is
facing growing systemic challenges that affect not only environ-
mental sustainability but also the long term economic viability
of businesses. More specifically, the scarcity of natural resources
and rising commodity prices are creating a new reality for busi-
nesses. In addition, entrepreneurs are facing the growing mar-
ket volatility and changing consumer preferences. Consequent-
ly, a reassessment of established models is required nowadays.

Every year, humanity consumes much more natural re-
sources than ecosystems can replenish. According to state-
ments by the World Economic Forum, climate risks and threats
to biodiversity are consistently among the main long risks for
global businesses [1]. Traditional «green growth» strategies,
which involve separating economic growth from environ-
mental impact, have shown low efficiency achieving absolute
reductions in global resource consumption. Thus, we need to
find a more radical and systemic approach. It is in this context
that the business community and the academic environment
are actively discussing alternative concepts that can ensure sus-
tainable development and prosperity in the face of increasing
constraints. One such concept that is gaining relevance is de-
growth. It is not a synonym for economic decline or recession,
but rather a conscious and strategically managed transforma-
tion of economic systems. Degrowth prioritises quality of life,
social justice, and environmental balance instead of unlimited
quantitative growth. For companies seeking stability and com-
petitiveness, ignoring this concept could mean losing out on
promising markets and missed opportunities for innovation.

The concept of degrowth often seems contradictory to tradi-
tional business. However, it opens up a whole range of potential
benefits and innovative opportunities for companies that are
ready to adapt. This concept encourages the transition to busi-
ness models based on resource efficiency, the creation of durable
products, and the development of repair, reuse, and collabora-
tive consumption services. Such models reduce operating costs
by reducing dependence on volatile commodity markets. Fur-
thermore, they create new revenue streams and market niches.

Companies that integrate the principles of degrowth
can strengthen their reputation. They have the opportunity
to attract responsible consumers, for whom ethical and en-
vironmental aspects become key when making a purchase
decision. Such companies are also able to hire and retain tal-
ented employees who are looking for meaningful and socially
impactful work.

Moreover, degrowth supports the localisation of produc-
tion and the development of local supply chains. This, in turn,
increases business resilience to global shocks and reduces
transportation costs. It helps to build stronger connections
with local communities and strengthen social capital, which
is an important intangible asset in the long run.

«More» does not always mean «better». Degrowth allows
one to assess any economic situation from a new perspective.
How to evaluate the success of a company, not paying atten-
tion to growth and constant increase in profits? How to create
competition for other businesses without focusing on unre-
strained consumption? How to create a product without pol-
luting the environment? Degrowth provides answers to many
questions. However, it is primarily aimed at helping humanity
and protecting the environment.

The modern economy favours goods with a short life cy-
cle. Companies use various marketing strategies to encourage
people to regularly purchase new models of phones and cloth-
ing. Some products spoil and are discarded before they are
even sold. Supermarkets are a clear symbol of this economy.
Every day, they throw away tons of food. According to esti-
mates, about a third of the world’s food is wasted. To combat
these issues, degrowth supporters offer several solutions.

The purpose of this research is to analyse the concept of de-
growth. It will be determined whether degrowth is really bene-
ficial for society and how profitable it is for businesses to imple-
ment this strategy. The study will examine the key principles of
degrowth and identify strategic advantages for companies that
integrate them into their operations. Special attention will be
paid to the relevance of the business model for our time.

The importance of studying degrowth for a future busi-
ness specialist cannot be overestimated. This work will dispel
the myths surrounding this concept. The research will show
degrowth not only as an environmental or negative strategy,
but also demonstrate its potential.

Understanding degrowth allows us to successfully navi-
gate the changing global landscape and actively shape it. Now
is the time to create companies that bring real value to society
and the planet while remaining economically successful. This
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study is an invitation to rethink the role of business in the 21st
century

1. Literature review

To date, there is no scholarly consensus on degrowth.
One of degrowth’s prominent supporters is Jason Hickel —
an economic anthropologist who specializes in anti-growth,
environmental economics, and global inequality [2]. Hickel
presents degrowth not just as one of the possible economic
models, but as the only viable path to preventing environmen-
tal disaster and creating a more just world. His argument is
based on the idea that the current model of unlimited eco-
nomic growth is incompatible with the planet’s environmen-
tal limitations. He lists several advantages of degrowth. Here
are the key examples:

1. Environmental sustainability. Hickel's main argument
is that degrowth is necessary to reduce the environ-
mental burden. This concept reduces resource con-
sumption and carbon dioxide emissions to a level that
the planet can sustain. Moreover, he argues that cur-
rent growth is leading to the depletion and destruction
of ecosystems.

2. Reducing inequality. Jason Hickel believes that de-
growth can lead to a reduction in social inequality
both within and between countries. By redistributing
resources and focusing on welfare rather than GDP
growth, we can achieve a more equitable distribution
of benefits.

3. Improving the quality of life. By abandoning the pur-
suit of endless growth and material consumption,
humanity can focus on the real aspects of well-being,
Hickel argues. Degrowth allows people to prioritize
healthy relationships, free time, sustainable communi-
ties, and access to education or healthcare. Degrowth
is a path to a richer, yet non-materialistic, life.

4. Moving away from «growth imperialism». Jason Hick-
el criticizes the idea that developing countries should
follow the same path of growth as developed countries.
He believes that this is environmentally impossible.
Degrowth proposes an alternative development model
that does not require increased consumption at all.

The anthropologist acknowledges that the word «de-
growth» evokes associations with decline, stagnation, and
poverty. However, he actively challenges this perception.
Hickel presents degrowth as a conscious and positive choice
aimed at a better future. In his articles, Jason Hickel argues
that degrowth is absolutely necessary for humanity’s survival
on the planet. He proposes it as a comprehensive solution to
global environmental and social challenges. Hickel associates
it with improving quality of life and promoting fairness.

The second supporter of degrowth is the French econo-
mist Timothee Parrique [3]. In his work «Facts and logic in
support of degrowth» (2021), he openly advocates the concept
of degrowth. He writes in response to Matt Huber’s criticism,
which in itself indicates a pronounced positive and defensive
attitude towards this business model. The author not only
presents his arguments in favor of degrowth, but also comes
out with a direct refutation of negative statements directed at
this concept. His deep conviction in the necessity and viability
of this approach is obvious. In his work, Timothee Parrique
cites real-life analogies and tries to show why growth should

exist. The main arguments put forward by the author in sup-
port of this position include:

1. Incompatibility of growth with environmental limits.
Based on scientific evidence, Parrique convincingly
demonstrates that continuous economic growth in-
evitably leads to resource degradation. Even with the
introduction of «green» technologies, environmental
degradation and climate change remain. He criticiz-
es the idea of decoupling and argues that a complete
separation of economic growth and environmental
impact on the scale necessary for survival is unlikely
or unattainable.

2. Growth’s monetary obsession leads to ‘the malady
of infinite aspiration. The modern economy causes
an unpleasant state of insatiability. It arises from the
presence of unlimited needs. ‘If some want to become
millionaires, the millionaires themselves want to be
billionaires, and so on. Degrowth can solve this prob-
lem. It helps to cope with voracity and the desire for
aimless growth.

3. The dependence of the economy on nature. «For better
or for worse, the economy is unavoidably embedded in
nature», Parrique said. That is why it is necessary to do
everything to help the planet at least a little.

Thus, in this article Timothy Parrique appears as a strong
supporter of degrowth. He presents it as a logical, ecologically
necessary and socially just strategy for the present and future
of humanity. He actively defends the concept from criticism,
offering it as the only real way to a sustainable and prosperous
society.

The work of Joél Foramitti, Marula Tsagkari, and Christos
Zografos «Why degrowth is the only responsible way forward»
(2019) also reveals degrowth on the positive side [4], [5], [6].
They see the need to change people’s attitudes towards con-
sumption and production. «We have to reduce the amount
of extraction, pollution, and waste throughout our economy»,
they say. The authors present degrowth as a responsible and
viable path in the context of modern environmental and so-
cial crises.They argue their position by criticizing the current
economic model based on unlimited growth and offering de-
growth as a solution. The authors confirm the importance of
degrowth with the following facts:

1. The failure of the unlimited growth model. In their
opinion, economic growth, as it is understood in mod-
ern capitalism, is the driving force behind many prob-
lems. Endless growth in a finite world is ecologically
impossible, they emphasize.

2. Social justice as an integral part of the degrowth. The
authors note that growth does not mean regression or
poverty for everyone. On the contrary, they associate
it with increasing social justice, reducing inequality,
and improving the quality of life. Degrowth involves
the redistribution of resources and wealth, focusing on
people’s well-being rather than GDP growth.

3. Degrowth as a way to a better life. The writers paint
a picture of a society based on the principles of de-
growth. It is healthier, fairer and more meaningful.
They talk about reducing stress, improving public
health, strengthening local communities, and increas-
ing civic engagement.
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In short, the authors of the article consistently defend the
position that degrowth is an inevitable response to the exis-
tential challenges of our time. They categorically reject the
current growth paradigm and propose degrowth as a way to
create a more sustainable and humane society. Their argument
is built on a critique of unlimited consumption and a belief in
the possibility of building a better life through scaling back
production and redistributing resources.

An analysis of studies supporting degrowth’s concept
shows that his supporters see him as the only possible and
most responsible way to solve a complex of global problems
of the 21st century (for instance, the climate crisis, resource
depletion and social injustice). Their position is based on
a fundamental criticism of the existing economic paradigm
focused on endless economic growth.

However, not everyone is convinced of the necessity and
possible success of degrowth. Some consider this concept use-
less and unworkable. For example, Saul Zimet expresses a neg-
ative point of view in his work ‘Why Economic Degrowth Is
Terrible for Everyone, Especially the Poor’ (2022) [7]. The
author speaks harshly about degrowth. He calls it ineffective
and harmful, especially for the least protected segments of the
population. Zimet proves his point by criticizing the economic
and social consequences that, according to him, inevitably ac-
company the implementation of degrowth’s ideas.The Zimet’s
key position is that degrowth is a utopian and regressive ide-
ology. He maintains that this concept will result in decline in
manufacturing, an increase in poverty, a decrease in living
standards and a restriction of freedoms. The author sees a par-
ticular danger for poor countries and segments of the popu-
lation. It seems to him that striving for economic growth, on
the contrary, is a necessary condition for improving well-being
and solving social problems. His argument against degrowth:

1. Declining living standards and rising poverty. Saul
Zimet is confident that the reduction in production
and consumption, which implies a growth, will one
day lead to a decrease in the availability of goods and
services. In the future, unemployment will increase
and the quality of life will decrease. The negative im-
pact on the poor, who primarily depend on the avail-
ability of benefits, is particularly emphasized.

2. Loss of technological progress and innovation. Accord-
ing to the author, the focus on reducing growth sup-
presses the incentives for technological development.
It is innovations supported by economic growth that
make it possible to solve problems related to resource
efficiency. ‘Degrowth would stifle this vital engine’

3. Harm to developing countries. Zimet especially crit-
icizes degrowth from the point of view of developing
countries. Economic growth is a key factor in over-
coming poverty for them. Limiting growth for such
countries would mean preserving or even worsening
their situation.

Thus, the author of the article strongly rejects degrowth,
considering it as a dangerous ideology. He assures that it will
lead to a widespread deterioration in the quality of life. His
position is based on the belief that economic growth is a pre-
requisite for progress.

A similar point of view is shared by Noah Smith [8]. In
his research «Degrowth: We can’t let it happen here!» (2023),

he speaks strongly negatively about this concept. He considers
degrowth to be an unviable ideology that will result in cata-
strophic consequences for humanity, especially for developed
countries. Smith is confident that degrowth is a threat to the
well-being and prosperity gained through growth. He thinks
this concept is a regressive step and a path to social upheaval.
The author urges people to actively resist the spread of this
idea. His evidence of the negative sides of degrowth include:

1. Reduced quality of life and well-being. The author ar-
gues that it was economic growth that allowed human-
ity to get out of poverty. It has increased life expec-
tancy, improved health, and provided access to a wide
range of benefits. Degrowth, in his opinion, means the
opposite process — a reduction in the availability of
goods, services and opportunities.

2. Threat to social and political freedoms. Noah Smith
fears that the implementation of degrowth’s policy will
require significant government intervention. Control
will be needed, which may lead to restrictions on indi-
vidual freedoms and democratic processes.

3. «Degrowth» asa slogan, not a deliberate policy. The au-
thor implies that «degrowth» is often used as an emo-
tional slogan, rather than as the basis for a thoughtful
and feasible policy. He believes that the followers of
this idea are not fully aware of the real consequences
of their proposals.

This way, Smith is categorically against degrowth. He sees
it as an anti-progressive, dangerous and unrealistic ideology.
He is confident that this concept will undermine the foun-
dations of modern society, increase poverty and restrict free-
doms. The author argues that economic growth is a prerequi-
site for solving both social and environmental problems. He
asks to resist the spread of degrowth’s ideas.

Stijn Bruers also expressed a negative attitude towards de-
growth in his study “The case against degrowth’ (2021) [9].
He sees it as an impractical and counterproductive idea that
is more likely to harm than help solve global problems. His
point of view comes from pragmatism, efficiency and avoid-
ing negative consequences. The reasons for the uselessness of
degrowth according to the author:

1. Lower standard of living and well-being. The author
claims that degrowth will lead to a significant deteri-
oration in the quality of life for most people. He fears
a return to more primitive living conditions. “The vi-
sion of degrowth often overlooks the very real human
cost of reduced economic activity’»

2. Inefficiency and impracticality of planning. Bruers
criticizes the idea of centralized economic planning,
which is often associated with degrowth. He points to
historical examples of failures of a planned economy.
It does not respond well to changes and can result in
corruption and ineflicient allocation of resources, the
author says. Market mechanisms are better able to
handle adaptation and distribution.

3. Technological regression. Supporters of degrowth are
accustomed to criticizing the dependence on technol-
ogy in solving climate problems. The author suggests
that innovation, not rejection, is the key to solving
problems. Degrowth, according to him, can slow down
or stop these necessary technological breakthroughs.
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In short, Stijn Bruers presents a strong criticism of degrowth.
He argues that it is a useless, dangerous approach that will only
worsen the economic situation. He prioritizes green growth,
technological innovation, and market mechanisms. The article
emphasizes that the good intentions of degrowth’s supporters do
not justify the potential negative consequences. Degrowth can
be detrimental to human well-being, says the author.

The literature review demonstrates the multifaceted na-
ture of the discussion around the concept of degrowth. This
concept is causing a lively debate in the economics literature.
They arise both because of the seriousness of environmental
problems and fundamental differences in views on econom-
ic theory. However, most studies explore the advantages and
disadvantages of degrowth from a purely theoretical point of
view. However, some assumptions and constraints they define
are not entirely sustainable in the real world. After all, some
companies might not even know they implement certain
principles of degrowth. Consequently, this study will explore
three real scenarios of companies following degrowth princi-
ples. Through extensive analysis, this paper will investigate if
it is beneficial or not for companies to follow degrowth.

2. Analysis

Northern Playground

Northern Playground [10] is a clothing brand that strives
to create durable, functional, and conscious clothing. Many of
degrowth’s principles can be traced in its policy.

1. Durability and functionality. Their main philosophy
is to create clothes that «serve you longer than your
phone does». This directly indicates durability. They
emphasize durable materials and a functional design
that does not depend on rapidly changing trends. Cre-
ating products that don’t need to be changed frequent-
ly, thereby reducing consumption and waste, is a key
aspect of degrowth.

2. Waste reduction and responsible production. They
minimize production waste. Their emphasis on «Be-
hind the Seams» points to the transparency of pro-
duction, which is associated with ethical and more
responsible practices. They strive for high-quality tai-
loring, which, in turn, reduces the likelihood of defects
and, consequently, waste.

3. Minimizing consumption and focusing on quali-
ty. They position themselves as a brand that creates
clothes that last for years. This encourages consumers
to buy less, but better. Northern Playground doesn’t
offer huge collections that change every season. Its
approach is aimed at ensuring that the client invests
in one quality item, rather than buying a lot of cheap
ones.

4. Localization. As a Norwegian brand, they strive for
full localization of production in Europe. ‘Traditional
production methods aren’t set up for small-scale oper-
ations, but local production is perfect for small batches
and enables the revival of unused textiles.We sell our
products directly to you without intermediaries.” Such
support for local production reduces the carbon foot-
print and contributes to the local economy.

5. Focus on well-being, not endless growth. What did
they do: By creating a product that lasts a long time,
they promote the idea of more conscious consump-

tion. This is an absolute part of degrowth’s concept.
They don't just sell clothes, but sell a solution to the
problem of constantly having to update the wardrobe.

Why can this approach be successful? The reasons may be
as follows:

— The growing demand for sustainable fashion. More
and more consumers are aware of the environmental
and social issues associated with fast fashion. They
are looking for alternatives. Northern Playground re-
sponds to this new trend.

— Customer loyalty. The company creates a high-quality,
durable product. It satisfies the needs of the client for
a long time, generates high loyalty. Customers who are
satisfied with the product will come back and recom-
mend it.

— Brand positioning. Clear and sincere adherence to its
concept allows the brand to stand out in the market. It
creates a strong emotional connection with the target
audience.

— Economic efficiency in the long term. The initial cost
of Northern Playground clothes may be higher. How-
ever, the durability of the product means that the
consumer spends less money on clothes per year of
use. This may be attractive to consumers looking for
a smart investment.

— A strong narrative. They publicly show «Behind the
seams» — how their clothes are created, and their du-
rability. This is a powerful marketing strategy that at-
tracts attention and builds trust.

Despite the various advantages and opportunities, the

Northern Playground also has some difficulties. For instance:

— High initial price. The clothes are made of high-quali-
ty materials and in compliance with ethical standards.
This leads to lower margins and a necessity to upsell. It
can be a barrier for some consumers.

— Slower turnover. If customers buy less, sales turnover
may be slower than for brands focused on a fast con-
sumption cycle. In this case, a different approach to in-
ventory management and marketing is required.

— Consumer education. It is necessary to constantly in-
form consumers about the value and quality, as they
need to understand why the product is more expen-
sive.

Thus, Northern Playground is actively implementing
many of degrowth’s key principles. They focus on durabil-
ity, quality, transparency of production and minimizing the
need for frequent consumption. This is a prime example of
how a business’s focus can be on sustainability and value rath-
er than endless growth. This positioning helps them attract
their target audience and build a loyal customer base amid the
growing interest in conscious fashion.

ReVivo

The second example is a brand called ReVivo [11], which
actively promotes the philosophy of «Barefoot», that is, the
most natural movement of the foot. It strives for environ-
mental friendliness and sustainability in the production of its
shoes. These principles have a direct and strong connection
with the concept of degrowth. «ReVivo will grow as we devel-
op new ways to keep our footwear in use longer; producing
less, wasting less, mending more and, ultimately, chucking out
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nothing at all. Because we want Vivobarefoot to be regenera-
tive: for feet, people and planet.», the representatives of the
brand claim.

Therefore, degrowth is really suitable for ReVivo purpos-
es. There are several different strategies that the company has
already implemented and is actively using.

Key principles of degrowth and their reflection in
VivoBarefoot:

1. Durability and minimalism.VivoBarefoot shoes are
designed to be as simple, lightweight and flexible as
possible, simulating barefoot walking. This means
that there are no unnecessary, complicated parts that
can break or wear out. Moreover, the brand actively
promotes the ideas of durability and maintainability:
«We believe that if you love your shoes, you should be
able to repair them.» Their website often focuses on
eco-friendly materials that stand the test of time. The
creation of such maintainable shoes fits perfectly into
the principles of degrowth. This encourages consum-
ers to buy fewer, but better and more functional items
that last longer, thereby reducing consumption and
waste.

2. Waste reduction and responsible production. ReVivo
actively uses eco-friendly and recycled materials. They
often mention the use of recycled plastic, natural rub-
ber, and other «green» alternatives. ‘Our mission is to
help people reconnect with the ground, and to protect
the planet] they say.

3. Minimization of consumption. The barefoot philoso-
phy also implies a conscious attitude towards what you
wear on your feet. Yes, it’s a fashion accessory. Howev-
er, at the same time, it can be a tool for healthy move-
ment. This approach encourages a deeper understand-
ing of needs and a rejection of impulse purchases. The
company sells not so much shoes as a lifestyle. Instead,
it shares its philosophy of health and connection with
nature. This makes consumers think about their pur-
chases. As a result, they choose what really suits their
values and needs, rather than fashion trends.

4. Repairing. The brand provides many opportunities for
shoe repairment.. Customers can request both shoe
cleaning and any other kind of repair. This, of course, is
one of the points that directly resonate with degrowth.

Possible difficulties:

1. Product specificity. Barefoot shoes have their own spe-
cifics and may not be suitable for everyone. The brand
should work to educate consumers about the advan-
tages and features of its products.

2. High production costs. The brand focuses on the du-
rability of shoes. Big expenses are inevitable when it
comes to a really good product.

By implementing degrowth, the company is taking some
risks anyway. However, they did not become something
frightening for Revivo. It continues to evolve, believing in its
ideas and goals.

VivoBarefoot is a prime example of a brand that has deep-
ly integrated the principles of

degrowth. They focus on quality, conciseness, and the use
of recycled and eco-friendly materials. This perfectly corre-
sponds to the values of sustainable consumption and reason-

able production. By selling shoes, they promote a lifestyle that
implies a careful approach to using resources and taking care
of their own health.

Thus, an analysis of the cases of ReVivo and Northern
Playground demonstrates that the concept of degrowth, al-
though not always explicitly outlined, can serve as a basis for
building sustainable and socially responsible business mod-
els. Both companies are questioning traditional paradigms of
endless growth. They do it in their own ways, focusing on sus-
tainability, longevity, and conscious consumption.

There will definitely be challenges along this path. How-
ever, when the future of humanity is at stake, it doesn’t seem
so scary. Degrowth is not an ideal concept that suits every-
one, but implementing some of the principles of this business
model can actually be beneficial.

3. Implications

It is important to note the significance of the analysis for
modern companies and their management. Reviewing the
Revivo and Northern Playground cases allows us to formu-
late practical recommendations aimed at achieving a balance
between maximizing shareholder value and profit, sustainable
development and meeting the expectations of a new genera-
tion of consumers, in particular Generation Z [11], [10].

It is essential to cover both corporate strategies and mar-
keting approaches. For executives seeking to achieve a bal-
ance between maximizing shareholder value, sustainable de-
velopment, and meeting the expectations of Generation Z, the
following recommendations are offered.

Managers are encouraged to review product strategies,
shifting the focus from selling more to selling better and for
longer. Investments in quality materials, design, durability,
and ease of repair can reduce warranty costs in the long run.
Moreover, this will increase customer loyalty and create pre-
mium positioning, as demonstrated by Northern Playground.

The possibility of introducing models based on services,
and not just on the sale of goods, should be considered. This
also includes restoration and repair programs like Revivo.
Old products can be returned, restored and resold, generat-
ing a new revenue stream and reducing the need for primary
production. Rental, subscription, or leasing models are also
effective, providing a more stable and predictable income,
and allowing the company to control the product lifecycle.
Ensuring the availability and convenience of repair services
and spare parts helps to encourage consumers to extend the
life of products. However, transparency and accountability are
equally important. Regular and honest reporting on ESG in-
dicators, publication of data on resource use, emission reduc-
tion and recycling volumes strengthen investor and consumer
confidence.

A significant part of Generation Z highly values sincerity
and consistency. Consequently, brands should demonstrate
their commitment to sustainability in deeds, not just in words.
For example, they can promote stories about production pro-
cesses, support for local production like Revivo, or extend the
life cycle of products like Northern Playground. Nowadays,
it is very suitable to use social media, video content, and in-
fluencer marketing to deliver these messages. Providing in-
formation about the origin of materials, working conditions
and the environmental footprint of the product (transparen-
cy of the supply chain) is also an advantage. Moreover, it is
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recommended to create opportunities for direct involvement
of the younger generation in the company’s activities. It may
also be a good idea to involve representatives of generation
Z in product development, testing new services, and creating
marketing campaigns.

Conducting educational initiatives to raise awareness
of environmental issues and the importance of sustainable
consumption can be an additional advantage. Furthermore,
demonstrating the brand’s contribution to solving these prob-
lems earns respect among customers. Cooperation with envi-
ronmental and social initiatives supported by young people
strengthens the brand’s positioning.

Finally, it is necessary to sincerely believe in one’s idea.
The introduction of degrowth really does not allow to earn
on a par with global giant companies. However, it can make
a significant contribution to the environment. By starting
a business based on this concept, people show others how to
succeed in an environmentally friendly way.

Thus, the transition to models that take into account the
principles of growth is very relevant for companies seeking
long-term viability. Integrating sustainability and honest
communication with consumers, especially with Generation
Z, helps the company stand out from others. Moreover, the
willingness to rethink traditional success metrics allows exec-
utives to both ensure financial stability and make a meaning-
ful contribution to building a more sustainable future. Com-
panies that are able to balance these tasks competently will
gain a competitive advantage and secure a leading position in
the market of tomorrow.

4. Conclusion

This research was devoted to a comprehensive study of the
concept of degrowth in the context of modern business mod-
els. Starting with an analysis of the scientific literature and
theoretical foundations, the work delved into the practical ap-
plication of degrowth’s principles through a detailed analysis
of the two companies. The initial theoretical understanding
showed that degrowth represents a fundamental departure
from the paradigm of endless economic growth. Instead, it
suggests a focus on welfare, social justice, and respect for the
planet’s ecological limits.

Analyzing researches and articles on degrowth revealed
the conclusions that other scholars have reached.Some see it
as a huge potential or even an urgent need, while others are
afraid and urge never to implement it. Despite the presence of
several sharply negative positions, the authors who support

degrowth also give weighty arguments in favor of their opin-
ion. This suggests that it is probably the partial implementa-
tion of degrowth that brings great benefits. This is due to the
fact that fully following degrowth can interfere with the com-
pany’s development and earnings. At the same time, the com-
plete absence of degrowth can mean a high potential threat to
the planet’s resources.

The analysis of the Revivo and Northern Playground cas-
es confirmed the viability and potential of business models
based on some of the principles of degrowth [11], [10]. Re-
Vivo demonstrates the work of a circular economy built on
restoration, repair and prolongation of the product life cycle.
It turns out that this can not only be profitable, but also creates
new consumer value, forming more conscious consumption
patterns.

In turn, Northern Playground vividly illustrates an ap-
proach aimed at durability and almost lifetime guarantees.
The philosophy of «sell less, but better» proves that improv-
ing the quality and extending the life of a product can lead to
the creation of a strong brand. It is quite possible to achieve
high customer loyalty and sustainable profits, while reducing
the overall environmental impact. Both examples convincing-
ly show that economic growth does not necessarily require
a constant increase in production and consumption.

The findings of the study have profound implications for
modern companies and their leaders. The recommendations
emphasize that achieving a balance between maximizing
shareholder value, sustainable development, and meeting
customer expectations is possible and strategically important.
The key areas are investments in durability and maintainabil-
ity of products. It is also necessary to develop and implement
circular and service business models (such as rental, res-
toration), and optimize resource use. At the same time, au-
thenticity and transparency in communications are becoming
necessary, involving consumers, especially representatives of
generation Z, through joint value creation and open aware-
ness of the brand’s impact.

Therefore, companies that can integrate several of de-
growth’s principles into their strategies will be one step further
from the rest. They will not only be able to meet the growing
expectations of society and a new generation of consumers,
but also ensure a competitive advantage and long-term finan-
cial stability. In a changing world where environmental and
social factors are becoming as important as traditional eco-
nomic ones, it is important to be able to maintain a balance.
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MareMaTtuueckue 3apaum c npukKnagHoiM cogepxaHuem
IKOHOMUYECKUX pac4yeToB KocMU4yeckux nonetos

Anewuna Codos Anexcanoposna, yuawascs 9-20 Kknacca

Hayunbiit pykoBopurens: Yexynaesa Mapus Eezenvesna, yuumenv ¢pusuku, mamemamuxu, ACmpoHOMUU
MBOY «Iumnuasua Ne 1 umenn B. V. Jlennna» . YIbsAHOBCKa

CBOEHIE KOCMUYECKOrO IIPOCTPAaHCTBA CB3aHbI
C TIOBBIIIEHNEM YPOBHA Hay4HOTO MCCIEOBaHUA
KocMoca. Kocmuyeckue anmaparbl, Takie KaK KOC-
Mudeckue Teneckornsl («Xab6m», «laits», «HoBble ropnsoH-
TBI» U JIp.) TIO3BOJIAIOT 3aI/LAHYTh 3a mpefenbl CoMHeYHO
CHUCTEMBI, UCCIENOBATh HE TONBKO OCOOEHHOCTV HAIIeil ra-
MaKkTUKY — Mieunpnit IIyTh, HO HaTb BO3MOXXHOCTb OOBIK-
HOBEHHBIM JIIOIAM I0OBIBaTh B KocMoce. C IOC/IeqHNM Ha-
MpaB/leHMeM CBA3aH KOCMMYECKMI TypU3M, 4TO IIMPOKO
MHBECTUPYETCA YaCTHBIMU MUIaMU. VIHBeCcTMIIMM B KOCMH-
YyecKye I0/IeThl pacCMaTpPUBAIOTCA KaK Jonrocpouynnle. Oco-
60e BHUMaHUe B HaCTOslee BpeMs yHEAeTCS IMOATOTOBKE
Kocmmdeckoro mnonera K JIyHe. IToTok JeHeXHBIX CPefiCTB
HalpaBjIeH KaK /I IPOMU3BOJCTBA KOCMIUYECKOro 060pyRo-
BaHMA, TaK U aHA/IN3 JJAHHBIX.
YcuneHne sKOHOMMYECKOI COCTABJAWLIEN B COfiepKa-
HUU CpefHero o0pasoBaHMs MPUBOAKUT K pa3paboTKe Ma-
TeMaTM4eCcKMX 3ajad ¢ 9KOHOMUYeCKUM copiep>kaHueM. He-
KOTOpBbIe BOIPOCH pacyeTa 3¢G(HeKTMBHOCTY KOCMUYECKUX
IIO/IETOB MOXKHO BKJIIOYUTb B KOMIIIEKT MaTeMaTU4YeCKUX
3ajay.
Llenp: paspaboTaTh KOMIUIEKC IIPOCTEMIIINX MaTeMaTIye-
CKMX 3aJjay 110 pacyeTy YMCTOTO JJOXO/ia OT BIOXKEHUI B pa3-
BUTME KOCMIYECKUX ITO/IETOB.
3amaun:
1. BwisButh Hambomee BOCTpeOOBaHHBIE TUIIBI KOCMU-
YeCKMX IOJIETOB

2. OnpepennTb MeTOJ, BBIYMCIEHNS YMCTOTO JOXOAA OT
BJIOYKEHUI B KOCMUYECKIE TTO/ETHI.

3. CocraBuTb MaTeMaTHdecKye 3afiadyl Ha pacyeT 4u-
CTOTO JIOXO/Ia OT BJIOYKEHUI B KOCMUYECKIIE TTO/IETHI.

A) Kocmmyeckuit Typu3M — 9TO YacTHbIE NTOETHI B KOC-
Moc. Ilesb TaKuX ITOJIETOB KaK pa3BjieKaTe/IbHas (II04yBCTBO-
BaTh ceOs1 B HEBECOMOCTHU, B KOCMIYECKOM Kopabie u ap.)
U Hay4Has (MHAMBUJIya/JbHOe HaydyHOe MCCIefoBaHMe KOC-
Mu4ecKux siBneHuin). [Ipepmonaraercs, 4To B 9TOM HaIpas-
neryn K 2030rofy 06beM MHBeCTUIINMII MOXKET LOCTUTHYTD

30 mpx monnapos. Llenb TakMX IMOJIETOB KaK pasBIeKaTesb-
Has (IOYyBCTBOBATb CeOs B HEBECOMOCTY, B KOCMUYECKOM
KopabJie 1 ip.) M Hay4Has (MHAMBUJyaIbHOE HAyYHOE UCCIIe-
IoBaHMe KOCMMYecKuX siBnenuit) (puc. 1, 2). [Ipepmonaraer-
51, 4YTO B 9TOM HampasieHnu K 2030rogy 06beM MHBECTULINI
MO>XXeT JOCTUTHYTb 30 MJIpf, BO/U1apos. [2]

Puc. 1. AnOHCKMX KOCMOTYPUCTOB HAKOPMWJIN JIAIIIION
nocre BosBpaieHnsa ¢ MKC — 20.12.2021

Puc. 2. Kocmnueckne typuctsl Inspiration4 omy6nmkoBanu
nepBbie GOTO C OPOUTHI
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b) Cospnanne pakeT u OpOUTATbHBIX CIIYTHUKOB YaCTHbI-
MV KOMIIAHUAMIY J1A MICCTIefOBaHVA 3eM/IN M OKOIO3eMHOTO
npocTpaHcTBa. (puc. 3, 4)

Puc. 3. SpaceX Historic Falcon 9 Relaunch Mirror Plus
Commentary / QA / Talk / Livestrea

Puc. 4. SpaceX mpopomkaeT MOBLIIATh 3P PEKTUBHOCTD
Falcon 9, yBenmunBas 4acToTy 3aIryckos

Llenp monéros SpaceXHistoricFalcon 9 Relaunch 3akro-
Jajach B JOKA3aTelbCTBE BO3MOXKHOCTM IMTOBTOPHOTO MC-
MO/Tb30BAHMA pakeT. KOMIIaHMs CTpeMUIAch Cenarh KOc-
MIYeCKye TOTETHI 60/Iee JOCTYIHBIMI, @ TAK)Ke IOOMIPUTD
[IPUBATHU3ALMIO OTPACIN VI YMEHBIIUTD PETyIATOPHBIN KOH-
TpOb Haj Heit. [2]

B) Kocmmyeckme 30HABI [ UCCAETOBaHUS 3eMIIN
u JIyHBI, I [IeTaJIBHOTO WCCIENOBAHVS IIOBEPXHOCTI
Y IPUPOJHBIX PECYPCOB IIaHEThL. [1]

Puc. 5. ITocagounsiit mogynb Nova-C IM-2 Ha Jlyne

Puc. 6. CeitcmomeTp 30Hza InSight

Yacthasa komnanua IntuitiveMachines nmmanmpyer or-
mpaBUTh Mocafo4Hblil Moaynb Nova-C IM-2 k 10kKHOMY
nonmtocy JIyusl. [3] Ha 60pTy Monyns OymeT pasMmelleH op-
6uranpHblil anmapar LunarTrailblazer mist momcka Bopbl Ha
JIyHHOJI IIOBEPXHOCTMU M MCCIeJOBaHMs JIYHHOTO JibJa (plc.
5). CeiicmomeTtp 30Hpa InSight BepBbIe mpocenu 3a ¢op-
MJpOBaHIeM HOBBIX KpaTepoB Ha Mapce (puc. 6)

I pacdeTa 9KOHOMUYHOCTY KOCMIYECKOTO TTOJIeTa, VIC-
IIO/Tb3YIOTCS] SKOHOMMYECKIe TIOKA3aTeNun:

NPV — YucTblil OUCKOHTMPOBAHHBIN [OXOf. ITO pe-
aJIbHas MIPUOBITH, KOTOPAsI OCTAETCS MTOC/IE PACXOOB U BbI-
IUIaThl HAJIOTOB. JTOT IIOKa3aTelb WIIIOCTPUPYeT addek-
TUBHOCTH BIIOXKeHNs JieHeT. UMCThIN OXO/ paBeH PasHOCTH
MEX[y MoTy4aeMbIMU JeHbIaMy B IIpoOLiecce HAeATEeNbHOCTI
IpeNIpUATI U IeHeT, 3aTpadyeHHBIX Ha TEKyIlue PacXofibl
(peMOHT, omiaTa 3apabOTHOJ IUIAaHbI COTPYAHMKAM U T. 11.),
a TaK>Ke BBITIIATHI HA/IOTOB.

®opmyna pacyé€Ta 4YMCTOrO JMCKOHTUPOBAHHOTO JOXO0-
na (o603HavaeTcsa B SKOHOMUKe «NPV»):

NPV = — IC + X CFt/ (1 + r)}, rme:

NPV — BennumHa 4xCTOrO AVICKOHTYPOBAHHOTO 10X0/Ia;

IC — mnepBoHaya/jbHBle MHBECTULVM, OepyTci B OT-
pUIlaTeTbHOM 3HAYeHUM, TaK KaK sBISAIOTCA 3aTpaTaMu
Ha OCYIeCTBJICHUe IIPOeKTa, MPpUObUIb OT KOTOPBIX OymeT
B Oyny1em;

CFt — IOTOKM [eHEXHBIX CPefCTB, CYMMBI IIPUTOKOB
M OTTOKOB JIEHE)XHBIX CPENCTB B KaXKIOM KOHKPETHOM Iie-
puope t (t = 1..n), pacupenenaTcs ¢ y46TOM BPEMEHHOTO
¢dakropa;

I — CTaBKa JUCKOHTUPOBAHUSI.

CraBKa AMCKOHTUPOBAHUS MPOCTBIMU CIOBAMU — 3TO
pacuéTHas BeNMYNHA, MTO3BOJAIONIAS OLICHNUTD [JOXONHOCTD
Oynymyx BroxeHuit. OHa IIOMOraeT IPUBECTU JieHEKHbIE
IIOTOKM B OYAYILEM K eJHOMY 3HaMeHaTeJIIo U BBIOpaTh ca-
MBIl BBITOJIHBII BAPUAHT MHBECTULINIT 13 T€X, KOTOPBIE B Ha-
CTosIee BpeMs JOCTYIHBL. 1

CraBKa OTpa)kaeT TeKyIlye PHIHOUHBIE OLIEHKV BpeMeH-
HOJl CTOMMOCTH JIeHer U PUCKOB, XapaKTEPHBIX JIIsI 9TOTO
aKTMBA.

B 3aBucuMocTu ot 3HayeHuA nokasarenss NPV nasectop
OIIeHMBAET IIPUBJICKATEIbHOCTD MPOEKTa:

NPV > 0 — uHBeCTUIIVIOHHBII NPOEKT BBITOJIEH, MHBe-
CTOP MOJIYYUT IIPUOBLID;

NPV =0 — npoeKT He IPUHECET HY IPUOBLIN, HYU YOBITKA;
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NPV < 0 — DIpOeKT HEBBITOfIEH U CYIUT MHBECTOPY
yo6bITKH. [1]

YueOHble 3aa4yl IO MaTeMaTHKe C NMPUKIATHBIM CO-
Jep>KaHMeM MO0 SKOHOMMKEe KOCMITYECKOTo o/IeTa:

3agava 1. OnpefenuTb YUCTHIN AUCKOHTUPOBAHHBIN HO-
XOJI, HOJTyYeHHBIIT ITPYU BIOYKEHUU JleHeT B Pa3paboTKy HEKO-
TOPOr0 KOCMMYECKOTO aIlllapaTa. YMCTbI JEHEKHDI IIOTOK

IpY eXEMEeCSYHOM BJIOKEHUM COCTABIIAET: IEPBBI Mecsl]
45mH py6 Bropoit Mecst 40 MIH py6 TpeTnit Mecs; 35 MITH
py6. 4it Mecan 30MmH py6, 5it Mecan 25MiaH py6. ecmulC
(mepBoHavanpHble MHBecTHHMN) =~=~100MaH py6. CraBka
IMCKOHTUPOBaHuArcocTasnser 10 %.

Pemrenne (Tabnl)

Tabmmna 1
mecsaL| NCF, (14+r)"" NCF=*(1+r)™" NPV MmllcpyG
(MnH py6)
m 45 (1+0.1)7 45*%(1+0.1)'=40,9
2n 40 (1+0.1)? 40%(1+0.1)2=33,1
3n 35 (1+0.1)3 35%(14+0.1)3=26,3
4n 30 (1+0.1)* 30%(14+0.1)*=27,3
5n 25 (1+0.1)° 25*%(1+0.1)°=15,6
cymma 143,2 43,2 100,0

NPV=43,2Mm1u py6, NPV>0 cnemoBaTenbHO MHBECTUIIUN
B IIPOEKT HAfyT IPUObUIb.

3agaga 2.. OmpefenuTb YUCTBIN AVCKOHTUPOBAHHBIN
JIOXOfI, TIOJTyI€HHBIII IIPY BIOKEHNUM JIeHeT B paspaboTKy He-
KOTOPOro KOCMMYecKoro ammapara ¢upmoit VirginGalactic.
VIHBeCTMILIMOHHBIN B3HOC cocTaBjsgeT 700MMIMOHOB JOJI-
7MapoB. YMCTBI JEHEXXHBI IIOTOK IIPU €KETOTHOM BJIOXKE-

HUM COCTaBJLAET: NepBblil rof 200munomt, Bropoit rog 300
Mo, Tpetuit rox 300mnponn,. 4it rog 200migomn,, 5i
rop, 250m ojt. eciu IC (mepBoHavanbHbIE MHBECTULINN) =~
1200mn gommapos. [uckoHTHas cTaBka 10 %. OlueHurte, BbI-
TOZIHBII TV JAHHBIN IPOEKT?

Pemrenne (Tabn 2)

Tabmuma 2
Ic
roa NCF, (141)°" NCF*(1+1r)™" Mt F':):\J,'IaPOB MnH pon-
(MnH fonnapos) napos
" 200 (1+0.1)" 200*(1+0.1)'=181,8
2n 300 (1+0.1)2 300%(1+0.1)?=247,8
3n 300 (1+0.1)3 300%(1+0.1)3=225,4
4n 200 (1+0.1)* 200*(1+0.1)*=136,6
5n 250 (1+0.1)> 250*(1+0.1)°=155,2
cymma 946,8 246,8 700

NPV=246,8>0 npoeKT BHITOJHBI

3apgaua 3. VIHBecTHLINM HEKOTOPOIL HUPMBI B paspaboTKy
KOCMIMYecKoro 30H/ja Ha JIyHe coctaBum 400MIH ZO/IapoB.
YUucThlil AMCKOHTUPOBAHHBII 10X0[, paBeH 450 MIH fona-
poB. KakoBa npuObUIb OT JAHHOTO IIpOeKTa?

Pemenne: Ic =400 Mz gonnapoBNPV =450 MH fonnapos

[Tpu6p1e = NPV-IC= 540-400 = 140 M/H Ko/1apoB

3apmaya 4. Ha puc 7 guarpaMma 4mcTOro AMCKOHTUPOBAH-
Horo foxofaNPV (B MyIH py6.) Ha KOCMUYeCKMIT TYPU3M He-
ckonpkux ¢upm. Kaxas ¢upma Hanbonee ycrnenrna? Kakue
U3 GUpM yOBITOUHBI?



26 «lOHbBIN yueHbI» « N2 8(93) « 2025 1.

160
140
120
100
80
60 u NPV
40
20
0 T T ’ T T
e ) . B
-40
Puc. 7
Pemenne. LMil, MOCAJJOYHBIX MOJAYJEN ¥ 30HMIOB MJIA MCCIENOBaHUA
®upma Ne 1umeeT HanOONBIIYIO IPUOBUIb, TAK KaK AMC-  IUIAHET ¥ KOCMIYECKOTO IPOCTPAHCTBA).
KOHTMPOBAHHBIN JOXOf], O4eHb BbICOKMIT. OupMbr Ne 2 11 Ne 4 PaccmoTpeHa Maremarnuyeckas CTOpOHAa 3SKOHOMUKI;
TaxoKe npuObUIbHbL. Pupmbl Ne 3 11 Ne 5 yObITOIHBI pacyer YuCTOro AMCKOHTUPOBAHHOIO JJOXO/Ia;
BriBopgb1 CocraBieHbl IPUK/IaHbIE 3a/la4y 110 MaTeMaTHKe, KOTO-

B craTbe MOKa3aHbI HALIPAB/IEHVsI PAa3BUTVsI KOCMOHAB-  Pbleé OMOTYT yYAIVMCS IIPEICTABUTD 31€MEHTbI 9KOHOMMI-
TVKM, KOTOpble VHBECTUPYIOTCS YaCTHBIMJ KOMIAHVSMU.  YeCKMX pacdyeToB, UCIIONb3yeMBIX B IIAHMPOBAHUU VHBe-
IIprBesieHBI IPVIMeEpPBl MHBECTUPYEMBIX IIPOEKTOB (KOCMU-  CTHI{UIT Ha pa3sBUTIE KOCMOHABTHUKI.
4ecKM TYpuU3M, pa3paboTKa pakeT M OpOMTAIbHBIX CTaH-
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KartashevaE.pdf

2. Ilwmoruna A. B., Areesa T. I. Texuuko-skoHomudeckasi 3¢ GeKTHBHOCTb IPOEKTOB KOCMUYECKIX AIIapaToB
Typuctudeckoro knacca //Bectauk MIII'Y um. V. 9. baymaHna, cep. «MamuHocTpoenne» 2012 c. 106-118

3. IIncapes K. K., Hukynernox M. O. Kocmunuecknit Typnsm. OKynaeMocTh IPOEKTOB ¥ 0OBEKTOB // AKTya/IbHbIe
Ipo6/IeMbl aBUALUM I KOCMOHABTUKH. Cepyst: MOJIOfIe)XXb, HayKa, TBopuecTBo. 2022. Tom 3 c. 1279-1282.

[ocka NanbTOHA U 3aKOH HOPMaNbHOIro pacnpeaeneHun I'aycca

Aconkoea Mapus ApmemosHna, yuawascs 8-20 knacca

Hayusbiit pykoBoputens: lopodsunckas Céemnana BukmoposHa, yuumenv mamemamuxu
MAOY nuueit Ne 23 r. Kanuanunrpaga

Cmames HanpasieHa HA usyyeHue 00HO20 U3 (hyHOAMeHMAsIbHbIX NOHAMUU meopuu 8eposmHocmel — HOPMAabHO2O0
pdcnpedesieHUs U e20 SMNUPUYeCKYo NposepKy NocpedCmeoM 3KCnepuMeHma ¢ UCnosb308aHUeM K/1accuyeckozo ycmpod-
cmea — 0ocku [a/1bmoHa.

KTYyaJIbHOCTDb O6YCHOBTICH3. 3HAYE€HNEM, KOTOpOE HOCTeNn paciipenenenmna Jactul IIpu cny'{aﬁ[Hbe B3alMO-
HOpPMa/ZIbHOE€ paclpenenenne nrpaer B CTATUCTUKE I{eﬂCTBMHX II0O3BOJIAET rny6>1<e TIOHATDH IPVHINIIBI CTaTUCTN-
" CMEXHbBIX OUCHUIIIMHAX. I/I3y'{eHI/{e 3aKOHOMEP- YeCKOM MeXaHUKU, MOZENNPOBaHNA cnyqaﬂﬂmx IIponeccoB
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U TIPOTHO3MPOBAHNSA MCXOJIOB B YCIOBUAX HEOINpPENeNEéHHO-
cru. TlomydeHHble 3HAaHNS HAXOAAT NMpUMeHeHMe B (U3NKe,
610710TNIL, SKOHOMIKE, COLMOIOTUH 1 IPYTUX 00/IaCTAX, T/e
Ba)KHa pab0Ta C BepOSTHOCTHBIMI MOJIETISIMIL.

Eme B peBHOCTM IOIM 3aMETUIN, YTO 3a KaXKyIUeca
CTy4ailHOCTBIO OT/E/IbHBIX COOBITHIT CKPBIBAIOTCS OIIpefie-
NéHHBIe 3aKOHOMepHOCTH. Hampumep, 6bU10 3aMedeHO, 4TO
BEPOATHOCTb YCHENIHOTO MOMaflaHMsA KOIbsA B 1e/Ib, TAKYIO
Kak 3y0p, 3HaUNTENbHO BO3PACTALT IIPI KO/UIEKTUBHOI 0XO-
Te 110 CPaBHEHMIO C MHAMBUAYanbHbIMM gAeiicTBuaAMu. Co
BpeMeHeM BO3HUK/IA TOTPeGHOCTb B Gojlee CTPOTOi Kiac-
cnUKALUN CTyYatHBIX COOBITHIT: BBIAE/ISUIINCH HEBO3MOX-
HBbIe, JOCTOBEPHbIE, MATOBEPOATHbIE U BBICOKOBEPOSATHDIE
MCXOJIBL.

OnHUM 13 IEPBBIX IPUMEPOB CUCTEMHOTO HaOIOfeHNs
3a CJTy4altHBIMIU SIBIEHMSIMM MOXKHO CIUTATD OIIBIT C TOOpa-
CbIBaHMeM MOHeTBL IIpu efMHMYIHOM 6POCKe HEBO3MOXKHO
TOYHO IIPe[CKa3aTh, BbIMafeT /1y repb mnn pemka. OgHaKo
IIpY MHOTOKPATHOM ITOBTOPEHMM 3KCIIepMMEHTA CTAHOBUTCSA
OYEBUIHBIM, YTO YaCTOTA BBIIAfIeHNsI Tepba mpubImKaeTcs
K 50 %.

STOT MpMHUNI GBI MOATBEPXKAEH PSIIOM IKCIIePUMEH-
TanbHbIX uccnefgoBannit. B XVIII Beke ¢paniyscknmit yué-
ueiil JKoppan Brooddon nposén cepuio n3 4040 6pockos,
B pesy/lbTaTe KOTOpoit rep6 Bbiman 2048 pas. B XX Bexke
aHrmmiickuit MateMmatuk Kapn Ilupcon yBemmumn o6bém
ncnpitaunit 1o 24 000 6pockoB MOHeTsI, 3aduKCUpoBaB 12
012 Bermagennii rep6a. Ero pesynbTraTsl Takke IOATBEPANIN
YCTOMYMBOCTD OTHOCUTEIBHONM 4aCTOThI OKOJIO TeOpeTHnYe-
ckoro 3Havenus 0.5.

[Togo6HbIE OMBITHI HEOFHOKPATHO BOCIPOM3BOAVUINCD
APYIUMM UCCIEHOBATE/SAMN, AEMOHCTPUPYSI CTAOMIBHOCTD
CTAaTUCTUYECKUX XapaKTEePUCTUK CITy4aifHBIX IPOIIECCOB.
Takum 06pasom, fjaxke IpK OTCYTCTBUM AETePMUHMPOBAH-
HOCTHU B OTHEIBHO B3ATOM COOBITHM, HA YPOBHE MHOXKECTBA
IIOBTOPEHMII IPOAB/IAETCA YCTONYMBAsA TeHAEHIIUA — IMIIN-
puyecKas OCHOBa /i IOHVMAaHMA BEPOSATHOCTHDBIX MOJIeTIelt.

CornacHo MUTEpaTypHBIM MCTOYHMKAM, IOCKa lanbToHa
(MM KBUHTWIBHOE YCTPOIICTBO) ObIIA IpefIoXKeHa aHITINIi-
ckuM yuéHpiM Ppancrucom [anbroHOM B KoHIle XIX Beka 1 ¢
TeX MOpP aKTVMBHO MCIIONB3YeTCs B CTATUCTUKE U (PU3MKe KaK
MHCTPYMEHT BU3YaM3alUM CITYYailHbIX HPOLeCCOB 1 (op-
MUPOBAaHNUA HOpPMa/lbHOTO pacupefenerna [1]. OcHOBHBI-
MU KOHCTPYKTMBHBIMM 3/IeME€HTAMI YCTPOICTBA ABIAIOTCA
BEepPTMKaJIbHAA IaHelIb C PABHOMEPHO PpaCIONI0>KEHHBIMM
MIPENATCTBUAMY, OTBEPCTHE JI/IAl 3aIPY3KM IIAPUKOB CBEPXY
U cucTeMa IPUEMHBIX JIOTKOB B HVDKHEN 9acTU YCTPOJCTBa,
[03BOJIAIIONIAs 3a(UKCUPOBATh PE3YIbTATHI UX IAfIeHNSL.

Oco0y10 3HAYMMOCTD B PYyHKIMOHUPOBaHUM OCKH [ab-
TOHA NPENCTAB/IAET BEPOATHOCTHDBIN XapaKTep TPaeKTOpUit
MIAPMKOB, OOYC/IOB/IEHHBII MHOXKECTBOM CITyYalfHBIX (ak-
TopoB. Ha Kax[loM sTale B3aMMOZENCTBUA LIapuKa C IIpe-
IIATCTBYMEM BO3HUKAET HEONPEJeIEHHOCTDb HAllPaB/IEHN €T0
JaTbHEILEro IBVKEHM — OH MOKEeT OTKJIOHUTBCS KaK BIle-
BO, TaK 1 BIIPaBO C OIIPE/Ie/IEHHON BEPOATHOCTDIO.

OTa CIy4aliHOCTh OOYCIOB/IeHa pAKOM (M3NYECKMX
(akTOpOB, BKIIOYAas MUKPOHEPOBHOCTV IOBEPXHOCTU
MIpENATCTBUI, HEOJHOPOJHOCTb pAaCIpefeneHNs MacChl
MIapyKa, JIOKAJbHble BO3[YIIHblE MOTOKM BOMM3M KOH-
CTPYKLMY, aHU3OTPONUI0 (PM3UKO-MEXaHIIECKNX CBOIICTB

MaTepuanoB (HampyuMep, KO3QPUINEHT TPeHNUs U YIPYro-
CTV IOBEPXHOCTEIL).

AHanms ykasaHHBIX (DAKTOPOB II03BOJISIET PacCMaTpu-
BaTh 10cKy [a/nbToHa KakK 9()(HeKTUBHYIO MOAE/b CTy4alTHBIX
IpPOL[ECCOB, HAXOMSAIIYI0 INpUMEHEHMEe B CTaTUCTIIECKOI
¢dusuKe, TeOpUU BEPOSTHOCTEI ¥ MOLEIMPOBAHNN OMHOMM-
aJIbHOTO 1 HOPMAJIBHOTO pacmpefeneHuii. E€ HarAnHOCTD
U IIPOCTOTA JIeIAI0T €€ YLOOHBIM MHCTPYMEHTOM JI/IsI IeMOH-
CTpalUM IPUHIUIIOB BEPOSTHOCTHOTO IIOBEIEHNs YacTHI]
B YCTIOBUSIX OTPAHIYEHHOI AeTepPMIHIPOBAHHOCTIL.

J71a HarAgHONM 4eMOHCTpaluy HOPMaIbHOTO pacipese-
JIeHVsT OBUTO TPUHSTO pelleHle O CAMOCTOATENIbHOI cOHOp-
Ke yCTpOIicTBa. B KadecTBe OCHOBHBIX MaTepManoB ObLIN
BBIOpAHBI JlepeBsIHHAs IUIMTA, OPICTEK/IO U JepeBsHHbIE
HITBIPbKIL, OOecHevMBIINe KaK (YHKIMOHAIBHOCTb, TaK
U BUSYAJIbHYIO HOCTYITHOCTD IIpOLiecca.

|

Puc. 1

B BepxHeit 4acTy JOCKM HaXOOUTCS OTBEPCTHE, YePe3 KO-
TOpOE C TIOMOIIbI0 BOPOHKM cOpackiBatoT mapuku. [Tpu pac-
CMOTPEHUMY JBVDKEHNE OTAEbHBIX MIAPUKOB MOKHO YBUANM,
YTO IIPY OAVHAKOBBLIX HAYa/IbHBIX YCIOBMAX UX TPAEKTOPUM
pasINdYaloTCA, M OHY IOIAAIOT B pasHble A4eiikn. OmHAKo,
ecmn cOpocuTh GOMBIIOE KOMUYECTBO IIAPUKOB MajIbIMM
HMapTUSAMI, UX paclpefiesie e 110 s4eiikaM Oy/ieT CIefloBaTh
OIIpefie/IeHHbIM 3aKOHOMEPHOCTSIM: OOJIBIINHCTBO LIAPUKOB
cobepeTcst B cpefiHelt (Hy/IeBOII) sTderiKe, a YeM HasIblile sSdeil-
Ka OTCTONT OT HYJI, TeM MeHblIle IIapMKOB Ty/a IOIaflaeT.

HecMoTps Ha HEZOCTATKY YCTAaHOBKY 1 HAO/TIOAIOIIMeCsT
OTK/IOHEHMsI OT HOPMa/IbHOTO 3aKOHA (PIyKTyaluit, pesyib-
TaT [OTyYaeTCsA JOCTATOYHO HAITIAHBIM.

B skcnepuMmenTanbHON YacTy IAPUKM 3aChIIANNUCh TaK,
4TOObI 3aMOHUTD LIEHTPATbHYIO SUEiKy AOBepxXy. 3ajada
COCTOsA/IA B IOCTPOEHUM CTYIIEHYaTON AMarpaMmbl (TMCTO-
IpaMMBbl), IIpYMep KOTOPOIl IIpefiCTaB/IeH Ha PUCYHKe 2 i
UJiea/IbHOTO CITydast, a 3aTeM B IOCTpOeHNN rpadmka QpyHK-
uun pacrpepenenus f(x)skcr. [Jasee Hy)KHO CPaBHUTb TIONTY-
YEHHBII IPayK C TEOPETIIECKUMI JAHHBIMI, YTOOBI HAMITI
3Ha4YeHJe O3KCI U 3aIMCaTh aHATUTUYECKMI BUJ 9KCIIepH-
MEHTa/IbHOI (PYHKINHU pacIpee/ieHNsL.
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Cuctema KOOpAMHAT HaYMHAETCA B LieHTpe BOCKM [anb-
ToHa. B pamKax paborsl BoironHeHo 20 nsmepennit. CpegHue
3HAYeHNS IKCIEPUMEHTOB CBeleHbl B Tabmuiy 1.

Tabnuua 1. DKCcreprMeHTaNbHbIe Pe3y/IbTaThl

x,cm |-9,75 |-8,25 |[-6,75 [-525 [-3,75 [-2,25

-0,75

0,75 2,25 3,75 5,25 6,75 8,25 9,75

A,cm (0,5 1,5 3,2 4,8 7,8 10 12

12 10 7,8 4,8 3,2 1,5 0,5

B kpaiiHux pesynbpraTax cjeBa U CIpaBa TaOIMIBI, BBI-
IeJIeHHbIE XVPHBIM LIPUQTOM, He ABIAIOTCA 9KCIIePUMEH-
TaJIbHO M3MEPEHHBIMH, IIOCKO/IbKY B JaHHbIE KapMaHbI I1a-
puKY 1160 He IOIaN, 1160 IONano HaCTOIBKO MaJIo, YTO
9KCIIepPMMEHTA/IbHOEe 3HaYeHMe NMPAaKTU4eCKM He OTAMYaeT-
cs1 oT Hynsa. OfHAaKo, IOCKOIBKY MBI B ja/IbHeiileM OyzeM
norapudMmUpoBaTh MONYYEHHYIO (QYHKIUIO, TO IIOITOMY

MBI 3a/la€M Majioe 3HauyeHue, OTIMYHOE OT Hy/A. B maHHOM
ciydae BBIOpaHO 3HadeHMe B 120 pa3 MeHblle MaKCHMaJlb-
HO BO3MOYXHOTO 3Ha4€HIs, KOTOPOE PABHO IleHe JelleHNUA
JIMHENKN, C IIOMOILbI KOTOPOJ MBI M3MEPSEM BBICOTY
KapMaHOB.

[ucrorpaMma, MOCTpOEHHAA IIO pe3y/IbraTaM TaOIuIbL,
IpefcTaBieHa Ha puc. 2.

rncmrpamma, nony4vyeHHad No pe3ynbraram
3KCnepyMMeHTOB
15 1z 1z
10 10
= 10 - 7.8 & & A
o 4
= 4,8 y . 4.8
5 3,2 1 { 3,2
0,5 L5 . i i : Lo 0,5
0 e, L = e
-9,75 -8,25 -6,75 -5,25 -3,75 -2,25 -0,75 0,75 2,25 3,7 525 6,75 825 9,75
X, cm

Puc. 2. TucrorpaMma, IIoTydeHHas IO pe3y/IbTaTaM 9KCIePUMeHTa. 3HAYeHN X, IIPUBeeHHbIe II0 0Cu abCIuce
IpUOIHKEHHO PaBHBI KOOPAMHATAM IIEHTPOB KapMaHOB

MsBecTHO, 4TO pacnpenenenne laycca i maTeMaTnye-
ckoro oxnpannsa x0=0 1 cpegHeKBaJpaTMYHOIO OTK/IOHEHN A
$ OIMCBIBAETCSI MaTeMaTUIeCKOIT pOPMYIIOiL.

Ecnu mbI tportorapudmmupyeM u IpuMeM z = X2, TO MOTY-
IUM JIMHEHYI0 QYHKIINIO

y=LnF(x)=Ln(v2mc)-x /252 =kz b (2)

e k = -1/ 25 2, b = -Ln ( V2ps). [TockonbKy KapMaHbI

a2 PacIIoNo’KeHbl CHMMMETPUYHO, TO MONy4YaeM JiBe€ HPAMbIX
E(x) = Vimo gzo? (1) byHKUMM: [/ 7IEBOIT M TIPABOIT YaCTH IMCTOTPAMMBI, TIpel-
CTaBJIEHHBIE B TabmIax 2 1 3 COOTBETCTBEHHO.
Tabnuia 2. [JaHHbIE [/ IPSIMOIL /151 TEBOJ YaCTHU TUCTOTPAMMBI
Z, cm? 95,06 68,06 45,56 27,56 14,06 5,06 0,56
y (cneBa) -2,30 0,83 0,18 1,55 2,17 2,48 2,48
Tabmuma 3. JlaHHbIe 1711 IPSIMOI /IS TPABOIl YaCTHU IMCTOTPAMMBI
Z, cm? 0,56 5,06 14,06 27,56 45,56 68,06 95,06
y (cnpasa) 2,48 2,29 2,01 1,87 0,69 0,69 -2,30

Vccnenyst KaX/Ay0 9acTh IO METOAY HAaMMEHBIINX KBa-
[paToB, HailleM KOHCTaHTHI Kk 1 b:

I neBoit yacty momy4aem k sies = -0,0962; b=12,63

Ilist mpaBoit wactu nonnyvaem k mpas =-0,0957; b = 2,66

BupHo, 9yTo KOHCTaHTa K [/1 IIpaBOIt U JIEBOIT YacTH OT-
ndaercs Ha 0,5 %, a KoHcTaHTa b oTinyaercsa Ha 1 %.

IToaTOMY MOXHO BOCIIONIb30BATHCS CPEHMMI 3HAUEHM -
MM TaHHBIX KOHCTAHT

k =-0,09595, b = 2,645
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Vs ¢opmyn (2) u (3) BUAHO, ITO CPefHEKBAPATUUHOE
OTK/IOHEHIE S MOXKHO HallTI TpeMst CHoCObaMuL:

— dYepe3 MaKCUMAJIbHOE 3HaUeHNe IYCTOrPaMMbI

Amax=12cMm

L ~033

s=v 2T Amax

— uepes 3HaYeHNe KOHCTAHTHI b

. b
'~ 1.933
m

s=v2

— uepes 3HaYeHNMe KOHCTAHTHI k
1

— ~ 2.2823
s=v-2k

A, em]

Cpenu Bcex pacCUMTAHHBIX 3HAYEHNIT O, ITOCTIEIHUM TOJI-
XOJAIIMM BapMaHTOM [JI CPeJHEKBaJPATUYHOIO OTK/IOHE-
HUs ABJIAETCA MOCTIelHee U3 TPeX. AJITOPUTMbI pacyéTa O 10
aMIUTUTYfie U 110 KOHCTaHTe b TakoKe [JAIOT CIerka 3aHIDKEeH-
Hble 3HaY€HM: CpPelHeKBalpaTUYHOTO OTKIOHEHN:A, HO OHM
TaKKe IPMeM/IEMBI [/ PACIETOB. DTO OOBACHAETCS TEM, YTO
TUCTOrpaMMa, N300paKEHHAsI Ha PUC. 3, HEMHOTO OT/IMYaeT-
cs1 OT HOPMaJIbHOJ KpUBOII (TayccoBbl pacnpenenenus). Ilo-

x2

crpoenue ¢yukunu laycca Buga F = A, e2c* ¢ moMompio

rnocnegHero s =2,2823 cM Nokas3aHo Ha puc. 3

e

P

Puc. 3. HopmanbHoe pacripesiesieHne, IIOCTPOEHHOE 1I0 Pe3y/IbTaTaM SKCIepYMEHTAIbHbBIX N3MepeHNI

BriBopbr

YcTraHOB/IEHO, YTO YCTaHOBKa, NpUMeHsAeMas B UC-
CTeJOBAaHMY, IIOAXOOUT [/ M3Y4EHUS HOPMaJIbHOTO
pacnpepienenua laycca, Tak KakK IOTy4eHHOe pacmpefie-
7eHue He OT/IMYAeTCA OT rayccopa. Pesynbrarsl mccie-
JNOBAaHMA [EeMOHCTPUPYIOT IIPAaKTUMYECKOe IIPOsABJIEHIE
3aKOHa OOJIBIINX YMCeT M LIEHTPAIbHOI MpefeIbHON Te-
OpeMbl, IOKasblBasg, KaK Cly4daliHble OTKJIOHEHUSA B CO-

BOKYITHOCTY (OPMUPYIOT YCTOMYMBYIO CTAaTUCTUYECKYIO
3aKOHOMepHOCTb. HopMmanpHOe pacmpepenenue, 6aro-
[apsi CBOEJ YHUBEPCA/TbHOCTY, OCTAETCS MOIJHBIM JH-
CTPYMEHTOM aHajM3a J IPOTHO3MPOBAHMS, KOTOPBIN
MOXXeT OBITH [TOJIE3€H JjAKe B CIydae MCXO[HBIX JAHHBIX,
VM He COOTBETCTBYIOINX, IIPU YC/IOBUM MX KOPPEKTHOTO
npeo6pasoBaHuMs.

JINTEPATYPA:

1. benyrus B. I1., Benmnuxo T. B., ITonmosckuit 3. E. «Briciras matemarnkar, 9acTb 4, Metopnuka YpI'YIIC, 2001, cTp. 29;
benbko . B., Ceupup I. T1. «Teopus BepoATHOCTeIT ¥ MaTeMaTHiecKas CTaTICTIKay», 2004, cTp. 146, 155, 239;

3. Bmapumupos [I. A., Ye6onaes M. V1. KpaTkas Teopus 06paboTKu pe3yIbTaToB M3MepeHMIL. DIeKTPOHHbIE YKa3aHUsA
110 IPOBefeHNI0 y4eOHoro skcnepumenTa. Kuispur. http://nb.tuvsu.ru/content/kratkaya-teoriya-obrabotki-rezulta-

tov-fizicheskih-izmereniy

4. Benrunens E. C. Teopus BeposatHocTeit. — 10-e n3p., crep.— M., Academia, 2005. — 576 ¢. — ISBN 5-7695-2311-5.
3. JInunuk IO. B. MeTox HauMeHbLINX KBapaTOB ¥ OCHOBBI MaTeMaTHKO-CTATUCTUIECKOIL Teopuu 00paboTku

Habmomenmit. — 2-e usg. — M., 1962.

5. Husopoxxknna JI. V1., Mopososa 3. A. «MaTeMaTndecKasl CTaTUCTHKA C 3/IeMEHTaMU TeOPUH BEPOATHOCTEN B 3a/jadax

¢ pemreHnAMM», 2005, cTp. 284...287, cTp. 585;

6. Ilmcbpmennsrit [I. T. «KoHCITEKT /IeKIuil IO Teopuy BEpOATHOCTEN M MaTeMaTIeCKOl CTaTUCTUKe», 2004, cTp. 212,

216;

7. Kpemep H. III. «Teopust BeposATHOCTEN U MaTeMaTu4ecKas CTaTUCTUKa», 2006, ctp. 173 (hopmya IOTHOCTH

BEPOSITHOCTY C2 — pacIipefieNieHs).
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Maruuyeckue kBagpaTtbl: UCTOPUA, BUAbI, CO3AaHUE

Baiiouxoe Ezop Anexceesud, yuaujutica 9-20 knacca

Hayunbslit pykoBoautens: Ionuapos Onez Huxonaesuu, yuumens
MBOY «Hosenckast COLL» (Benropopckas 06mactp)

Maruyeckue KBaJpaThbl

Marndeckne KBafpaThl — 9TO KBafIpaTHbIe TAOMNUIIBI HA-
TYpa/lIbHBIX YMCeNl, B KOTOPBIX CYMMa YNCEJl 110 BCeM CTPO-
KaM, CTO/IOIaM U UaroHajsiM ofuHakoBa. [Topsok kBajpa-
ta (3, 4, 5, ...) onpefenseT KOMNIECTBO CTPOK U CTOIOIIOB.
CylecTBYIOT pasIMyHble BUIbI MaruMyecKMx KBaJpaTos,
BKJIIOYasl YeTHbIe ¥ He4eTHble MOPAAKM, U /I UX IOCTPO-
eHUS HUCIIONB3YIOTCA CrieljuajbHble popMybl. Marndeckue
KBaIPaThI IIPECTAB/IAIOT COO0IT MHTEPECHBIN 0OBEKT U3yUe-
HUA B MaTeMaTHKe.

HMcropuyeckue KOpHM Marndeckux KBagpaToB

Vicropuyeckyue KOpHM Marm4yecKux KBafIpaTOB YXOAAT
D1y6OKO B MPOIIJIOE YelOBeYeCTBa, Meperrietasich ¢ Mugo-
TIOTMYECKMMM CIOKeTaMy, KYJIbTYpOl M HAayKOM NPEBHUX
IVIBUIV3ALIIL.

1) Kuraiickas KynbTypa: 10-1Iy.

Camble paHHMe YIIOMMHAHNUA O MarMyecKMX KBaJpaTax
MIpoUCXofAT u3 fpeBHero Kutas mpumepno 2800-2200 rr.
mo Hamieit sppl. COITIACHO JIeTeH[iaM, JIeTeH/IapHBbIil MTpaBy-
Teb XyaH-/IY YBUJE/T 3aTalouHblil y30p Ha CIIMHE Yeperaxu,
wibIB1IIelt 110 peke JIo. Y30p mpeacTaBiist co6oit Marndecknit
KBafipaT 3X3, Ha3bIBAEMBIII «JIO-IIY».

2) Vlupuiickas MaTeMaTuKa ¥ aCTPOHOMUSI.

VMupusa cranma cnepyrouieil TeppuTOpueii paclpocTpaHe-
HUS MarMyecKMx KBaJpaToB. YIIOMUHAHM O HUX COflep>KaTCsA
B TpakTare IX Bexa lIpuaxapadapbu, M3B€CTHOTO MHMIICKO-
ro MaremaTuka. HekoTopble npeBHME MHAYMCTCKME XPpaMbl

YKpallleHbl Pe3HbIMM MaruMyecKMMM KBafipaTaMy, [EeMOH-
CTpupys IIy6oKoe yBakeHNe K MaTuIL YICeT U TeOMeTPUINL.

3) Apabckas Hayka 1 pumocousi.

B nepuon CpenHeBeKOBbs Marmyeckue KBajpaTbl pac-
IPOCTPAaHMINCh B MYCYIbMAaHCKOM Mupe Omarogaps pa-
6oram apabckmx MaTeMatukoB 1 ¢uaocodos. OmHUM U3
MePBBIX MCCIefoBaTeneil Opima mKoma Anb-Xope3Mmu, oc-
HOBOIIOJIOKHMKA areOpel. Apabckue yuéHble aKTUBHO VC-
MI0/Tb30BA/IM Marndeckue KBajipaThl B aCTPOIOT UM, MEUIIN-
He 1 rtaiHomycu. Cpenn BBIAIONIMXCS PAabOT BBIEIAETCS
kuura A6y-nb-Bada nbx Myxammar ans-Bysmxanu (X Bek),
B KOTOPOI1 ITOf{pOOHO ONMCAHBbI IIPMHIINIIBI COCTABICHNS Ma-
I'MYECKUX KBaJIpaToB.

4) EBporerickas amoxa Bospoxpgenns.

B smoxy Bospoxxgenna marmdeckue KBajparhbl IPUBJIEK-
/Il BHUMAHM€E €BPOIENCKON MHTe/IMIeHIu. VTanbaacKuit
yuénbiit Jlyka Ilaqonyu ImOCBATMI SHAYUTEIbHOE BHUMAaHME
UCCTIEOBAHNIIO Marn9ecKuX KBafjpaToB B cBoeil kuure «O6
YAUBUTEIBHBIX CHIaX KommdecTB» (okomo 1500 r.). ITosxke
BeIMKUIT >KuBomucel; AnpOpext [lropep co3man sSHaMEHUTBDII
Maru4ecKmii KBajgparT Ha cBoeil rpaBrope «Memanxomus I».

CoBpeMeHHas1 HayKa IPOJIO/DKAET MCC/IeoBaTh Marude-
CKMe KBaflpaThl, PACKpbIBas HOBble BO3MOXXHOCTM MX IIpU-
MeHeHNsI B KpUITorpadun, CTaTUCTUKE, APXUTEKType U AU-
3ariHe. HecMOTpA Ha MHOTOBEKOBYIO MCTOPUIO, MarnyecKue
KBaJ[paThl IIPOJIO/DKAIOT BJJOXHOBJIATb HOBBIX ITOKOJIEHMIA
MAaTeMaTUKOB U JII0OUTeNIelt MCKYCCTBA CBOMMU UBSIIHBIMU
CBOJICTBaMM 1 KPACOTOI (POPMBIL

Knacciueckme IpuUMEpPhbI. BI/I,I[])I MAarm4eCcKmx KBagapaTroB

1) Marudecknii kpagpar JIo-mry (Knrarickas Tpagmius):

e

lox co3panus
IpaBIOPHI:
1514 .
Marundeckas cymma
KBajpata — 34.

Puc. 2. Marudecknii kBagpat [Jropepa
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3) ITanmarmyeckuit xBappar Arpunmbl (4x4, marmde-
cKag cymMma — 34).
4) Knaccuyeckuit kBajgpar 5x5 (Marmyeckas cymma —

5)

Ksagpat lancena-PocenTana (7x7, Marmdeckas cyM-
ma — 175).

Crourt pa3nnyaTb Marmvdeckme KBaJpaTbl HEYETHOIO

65). U YETHOTO MOPsJIKA.

3013948 1 [10]19(28

17124 1| 815 381471 719 [18]27[29

6|1]6 23151711416 46| 6 | 8 |17]26]35]37

71517 416113[120]22 5114116[25]134[36]45

21912 10121191211 3 13115124133 142(44] 4

111181251219 21123132141 (43] 3 {12

22131140149 2 [11]20

Puc. 3. Marnveckue KBagpaTbl He4eTHOTO nopsiaka (3x3, 5x5, 7x7)

1 1631621415 ]59([58]8

35/ 1 16126119]24 561101115352 |14[15]49

1 115141 4 31327 [21)23]25 48118 119]145[144122]123 (41
12(6]1719 311912 122(27]20 32133134135[36]37]38]39
8 11011} 5 8 [28|33[17]10]15 40124125143 [142]20]21 |47
131312116 301 5134)12]14]16 461611751 |50]12] 13|55
4 136129]13]18]11 571 716 160]61|3 ]2 ]64

91601591121 13]56[55]16

Puc. 4. Marndeckue KBaJjpaTbl 4eTHOTO mopsizika (4x4, 6x6, 8x8)

Croco0bI cO3aHUA Marn4ecKUX KBaipaToB
1) Jins cospaHmsa Marn4eckyux KBaJpaToB HEYeTHOTO HO-
pAfKa ucnonbsyercsa MeTon, Crama:

1. Ilnmem 4ucno 1 B ieHTpe BepXHel CTPOKMU.

2. Crnepymomjee 4YICIO pasMellaeM B HaIpaBIeHUN
«BIIPABO-BBEPX»:

— Ecnu BBIXOAMM 3a IIpefienbl KBajjpaTa CBEPXY, Iepexo-
JVIM Ha HVDKHIOIO CTPOKY.

3.

Ecnu BeIXOZMM CIlpaBa, TO IepeMellaeMcs B/IeBO Ha
IIepBYI0 KOJIOHKY.

Ecnu Tam mosumus 3aHATa, TO CTABUM YJC/IO BHU3Y
TEKYIIIero 37eMeHTa.

[ToBTOpsieM LIary /10 3alIONTHEHMSI BCETO KBajpaTa.

PaccmoTpuM mnpuMmeHeHMe anroputMa K IOCTPOEHUIO
KBajpara 3x3.

i 2 0
1

15! 1]l 1 1 1{e] [8]1]6
\/ 34 [ 3 354l [3]5]7
i=j 2 _49| 2| a2 [4]9]2

Puc. 5. CocraBnenue kBagpara 3X3 110 aITOPUTMY

ITOT METOJ, UjIeaTbHO TTOJXOINUT /IS 3aIIO/THEHISI HEYeT-
HBIX Marnm4ecKnx KBazgparos (5x5, 7x7, 9x9 u 1. 11.).

2) JIst 4eTHBIX MarM4ecKux KBaJpaToB OOBIYHO IIpMMe-
Hs0T MeTof JIaTMHCKOTO KBajipaTta WM CIlelaabHble aj-
TOPUTMBI [/I1 KOHKPeTHBIX CTy4aeB: KBaJpaTbl Hopsaka 4k
(mBOITHOI yeTHOCTU) M KBajparhl mopsgka 4k+2 (ommuap-
HOJ YETHOCTN: IEINTCS Ha 2, HO He [Ie/INTCA Ha 4).

PaccMOTpuM anrOpuTM COCTABIEHUSI MarmyecKux KBa-
[pAaTOB TOPSI/IKA ONMHAPHOI YeTHOCTHU Ha MPUMeEpPe COCTaB-
NeHys kBagpara 6x6. Ero Marnueckyio KOHCTaHTY BBIYMCIVM
o ¢opmyne, cyMMe n IepBBIX WICHOB apudpMeTHdecKoit
mporpeccunt: (n*(n2+1))/2, momy4um 111.

1. Pasgennm marmyeckmii KBaJpaT Ha YeTbIpe KBaJpaH-

ta A, B, C u D ognuakoBoro pasmepa (3x3). Pasme-
CTUM UX KaK ITI0Ka3aHO Ha PUCYHKeE.

2.

B kaxxpIll KBaJlpaHT HAJlo BIIMCATDh 10 9 YMCesl: B KBa-
IopaHTe A HanuieM 4yucia 1-9; B kBafipante B — unc-
na 10-18; B kBajipanTe C — uncna 19-27; B kBagpaH-
Te D — uncma 28-36.

Uucma B KOKIOM KBAJpaHTe 3alyllleM TaK, KaK Mbl
CTpOMIM HedeTHBIN KBajpar. KBafjpaut A HauHeM 3a-
HONHATD uncnaMu ¢ 1, a ksagpantel C, B, D — ¢ 10,
19, 28, cOOTBETCTBEHHO. ITU YNMC/IA Pa3MECTUM B IieH-
Tpa/IbHON A4YeViKe BEPXHEN CTPOKY KKIOro KBaJ[paHTa.
3aronHAeM KaXXblll KBaJ[paHT YMC/IaMI TaK, Kak Oyz-
TO 3TO OTAE/NbHBIN Marmdeckuit kBajgpar. Ha nannoM
3Talle CyMMa 4MCeNl B CTONOLAX, CTPOKAX 1 IO Jya-
TOHA/IN ellle He OyleT paBHa Marn4eckol KOHCTaHTe.
Heo6x0oauMo TOMEHATh MeCTaMy 4YNUCIa B OIpefe-
JIEHHBIX sIYelIKaX BEpXHETo JIEeBOTO U HIYKHETO JIeBOT'0
KBaJpaHTOB.
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[ToMeHsieM MeCTaMU Y1C/Ia U3 BbIe/IEHHbIX 00/1acTeit A 1
D. Teneps cymma umcen B o60ii CTpOKe, CTOIOLe 1 110 Aua-
TOHA/IM paBHA MaTM4eCKOll KOHCTAHTe.

Puc. 6. CocTaB/ieHne Marn4eckoro Kpajpara 6x6, HopsAjKa offMHapHOi Y4eTHOCTU

3) Pyunoe cocraBneHme 60/BIIOTO Marn4eckoro Kpapa-
Ta TPYHAOEMKO U TOfiBEp)KeHO ommOKaM. [l ympoleHus
IIpoIlecca MOYKHO MCIIO/Ib30BATh CIEIVanu3MpOBaHHbIe ajl-

$$ $S
\begin{pmatrix} \begin{pmatrix}

TOPUTMBI ¥ MHCTPYMEHTBI IIPOrpaMMMPOBaHusA. B HacToA-
Ijee BpeMs C 9TOJ 3afiaueii xopouio cripasAaercs V.

47 58 69 80 1 12 23 34 45

47 & 58 & 69 &80 & 1 & 12 & 23 & 34 & 45\
57 & 68 & 79 & 9 & 11 & 22 & 33 & 44 & 46\
67 & 78 & 8 & 10 & 21 & 32 & 43 & 54 & 56\
77 &7 & 18 & 20 & 31 & 42 & 53 & 55 & €66\
68&17 & 19 & 30 & 41 & 52 & 63 & 65 & 76\
16 & 27 & 29 & 40|

47 & 58 & 69 &B0&1&12& 23 & 34&45)\
57 & 68 & 79 &9 & 11 & 22 & 33 & 44 & 46\
67& 78 &B8& 10&21&32& 43 & 54&56)
77 &7 & 18 & 20& 31 & 42& 53 & 55 & 66\
6&17 & 19&30& 41 &52&63&65& 76\
16 &27 &29& 40 & 51 & 62 & 64 & 75 & 5\
26828 &39&50&61&72&74&4&15)
36&38&49&460&71& 73 &3 &14&25)
37 & 480

57
67
1y

16

36
37

68
78

17
27
28
38
48

10
20
30
40
50
60
70

it
21
31
41
51

il
81

22
32
42
52
62
72
73

33
43
53
63
64
74

13

54
55
65
5

14
24

46
56
66
76

15
25
35

Puc. 7. CocTtaBnenne Mmarn4eckoro ksagpara 9x9 ¢ nomomnio VM

4) CymecTByeT ¥ TpexXMepHash BepCHUsl MarudecKoro
KBajipaTa — Marudecknii ky6. Kmaccndyeckum marmaeckum
Kyb6oM HOpsfKa N Has3blBaeTCsA Ky6 pasmMepamy n X n X n,
3aIIO/THEHHDBIN Pa3MMYHBIMY HATypPaJbHBIMM YUCTAMU OT

1 10 n3 TaK, YTO CyMMBI YUCeN B m060M 13 3n2 pAfOB, Ha-
pajUIenbHBIX pebpaM Ky0a, a Tak)Ke Ha 4eThIpex (IIpocTpaH-
CTBEHHBIX) AMATOHA/IAX Ky6a paBHBI OHOMY U TOMY XK€ qIC-
J1y, Ha3bIBAEMOMY MaTi4ecKoll KOHCTAHTOI Ky6a.

8+24+10=42 8+15+19=42 | 8+12+22=42 | 8+14+20=42
12+7+23=42 12425+5=42 | 15+25+2=42 | 10+14+18=42
22+11+9=42 22+2+18=42 | 19+5+18=42 | 22+14+6=42
— cymMMa — cyMMa — cyMMa — cymMMa
10 BceM 10 BCeM IO BceM 10 BceM
CTpOKaM OCH CTPOKaM OCH | CTPOKaM OCH | JHaroHassAM
X Y Z Kyba

Pyuc. 8. Marmyeckmit ky6 3x3x3 1 ero KOHCTaHTa

Ha ocHoBe xBajpara [llopepa IocTpoeHa reoMeTpude-
ckas ¢urypa «kyb B kybe» (Marmdeckue kpagparbl Kxaz-
Kypaxo, [iopepa u 3onoras Ilponopuus). Ilogobnoe
«ripeobpasoBaHMe» CTANO BO3MOXKHBIM IIPM PaCIOIOXKe-
HUJ BepTUKAIbHBIX CTONOIOB umcen KBafipaTa [lopepa mop
OIIpeie/IeHHBIM YIJIOM, 00pasys, TakuM o0pa3oM, Ky6 B kyOe.
ITpu aTOM BCe unca fuaroHanest Kyba o61afjaloT CBOMICTBOM
«30JI0TOJ CUMMETPUM», a TZIOCKOCTH, VIMeIoIIne 4 yIma Kak
BHYTPEHHETO, TaK VI BHEIITHETO KBafIpaToB, 06pasyioT B CyM-
Me 91cio 34.

3aknrodeHne

1) Cospanme cOOCTBEHHBIX MAarm4eckux KBajpaToB —
HPeKPaCHbIil CIIOCO6 PasBUTh MHTYMUIMIO 1M IIOYYB-
CTBOBATb Ce6s1 TBOPLIOM YHIUKA/IBHOI YMCIOBOI KOM-
HO3ULVN.

2) IlpaBuMIbHO BHIOPAHHBIN METOX I03BOJIAET 9 HeKTUB-
HO IIOCTPOMTb Marn4ecKuil KBafipaT HY>KHOTO TIOpsfi-
Ka. Kaxx/Iplit MeToJ OpyeHTHPOBaH Ha Clienuduyeckie
pa3Mepbl I IMeeT CBOM 0COOEHHOCTH peatn3aliii.

3) Cospanne Marn4eckoro Ky6a Ha OCHOBE Marim4ecKux
KBajparaB — 9TO BEPX COBEPIIEHCTBA M MCTMHHOE
MacTepCTBO.
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JINTEPATYPA:

1. Yepemaxa, koTopas BbInonsna u3 peku Jlo: a_nasta_siya — KK — uepemnaxa n3 pexu Jlo.
2. Kaxk pemntp Marndecknii kagpar — wikiHow — cospganme Marniecknx KBajpaTos.
3. Marnueckuit Ky6 — Buxunenust — nsobpaxxeHne Marn4eckoro Kyoa.

3apaya Uocuda Pnasus

Bonxosa Eezenus Bauecnasosna, yuawascs 10-20 knacca

Hayunsiit pykoBoautenb: Bymasxcenko Anna Anexcanoposna, yuumenv mamemMamuxu
MBOY r. Ab6akana «CpenHss o61eo6pasoBatenbHast mkona Ne 31» (Pecry6mka Xaxacns)

BBenenue

OTa 3ajjaya u3BecTHA ¢ 1612 ropa, Korma GpaHIy3CcKUII MaTeMaTyK ballle oIryO1mMKoBa 3Ty 3aiady B CBOEM COOpHMKe
Problem es Plaisants. CroxeT 3afiauy OCHOBAaH Ha MCTOpUM, omycaHHoil VMocudpom PraBrueM B CBOEM MCTOPUYECKOM TPYLe
«yneiickasa BoltHa».

CornacHo atoit ucropun, Mocud Onasuit co cBOMM OTPSIOM U3 COPOKa 4enoBek mocie mafenus Viomdara ckpbincs
B renepe, HO 6bUT 0OHapyKeH pumiisiHamu. Bce B oTpsife, kpome VMocuda, nmpeqmowm coBeplinTb caMoyOniicTBo, HO He
CHaBaThbCs B IUIeH. VoCn( IBITAJICS OTTOBOPUTD CBOMX TOBAPUIIEN OT caMoy6OuiicTBa u ciathesi. OTHAKO OHY OOBMHSIIN €T0
B TPYCOCTM ¥ XOTelnM YOUTb cBoero komaupupa. Torma VMocud PmaBuil Ipemoxmn conparaM BCTaTb B KPYT M yOuBarh
Ka)X[0To TpeTbero. baure crpammBaer, e HY>KHO BcTath VMocudy 1 ero ToBapuiLy, 4ToObl OCTAThCsI MOCTENHUMIY, Ha KOTO
BBITIAJIET >KPeOmil.

B 6ornee ob1meit popmymMpoBKe faHHAS 3afjada 3BYUUT TAK: [0 KPYTY CTOSAT Nl BOMHOB C HOMepaMu 1, 2, ..., n 1 HaunHas
OTCYeT C IIepBOr0 HoMepa ybmBaroT kaxjoro k-ro Bouna. Heob6xomyumo onpenennth HadaJbHOE IOJIOXKEHME BBDKMBILIETO
BOMHA.

B nanHoOI paboTe BBefieHBI CIeAyIoLye 0003HAYCHNUA:

J(n;k) — HOMep BBDKUMBIIIETO BOMHA, KOT/a MX ObIIO IIepBOHAYaIbHO N ¥ yOMBamu Kaxxporo k-ro BouHa.

J(n;k;m) — HOMep BomHa yOUTOrO Ha M-OM XOfe, KOTAa X OBbIIO IepBOHAYA/IBHO N U yOuBamm KaXgoro k-ro BonHa.

I. Kmaccuueckasn sagaya Viocuda @nasus.

1. PekyppeKTHbIE COOTHOIIEHSL.

CoracHo [1], eciu U3BeCTHO pellieHNe 3a/iauy JIs1 HEKOTOPOTO YMC/Ia BOMHOB, TO €70 MOYXHO VCIIO/Ib30BATD /ISl PeIIeHNs
3aJja4y ¢ Ha eAVHUIY OO/IBIIMM YMC/IOM BOMHOB.

Jns obuiero cnyyas umeem npuk € N:

J(n,k) =1,eciun =1
J(n, k) =1+ (Jn —1,k) +k—1)modn,ecaun > 1

B03MOXXHO IIOCTpOEHIE PeKYPPEHTHBIX COOTHOLIEHNIT, KOTOPBIE CXOASTCS HAMHOTO OBICTpee YeM NuHelHble. BoT mpumep
pelenys 3afayy i k = 2 ¢ morapugmMmuyeckyM 91CIOM IIATOB PEKYPCUM:
J(1) =1,eciun =1

J(2n) =2 -J(n) — 1,ecnun > 1 (1)
J2n+1)=2-]J(n) +1,eciun > 1

IIpy mporpaMMUpOBaHMM  IIpUBEEHHblE  BBIIIE pPEKYPPEHTHble COOTHOIIEHNS [JAIOT  BBIYMCIUTENbHYIO
cnoxunoctbO(n)nO(logn) coorBercrBenno. Ilonydenne perneHus: B Bufe GOpMy/Ibl IPUBOGUT K aITOPUTMAM, B KOTOPBIX
BBIYIC/TUTENbHAS CTTOXXHOCTh MuHuManbia — O(1), T. e. Boob11e He 3aBucut ot n n k.

2. HaxoxpeHue ¢popMyisl i penteHus 3agauu Vocuda dnasus.

Haiinem pewenne sagaun Mocuda ®nasusa B Bune popmynsl Ipu k = 2 ncnonb3ys peKyppeHTHbIe cooTHOLeHus (1).

Ecnu n = 2™ nocnenoBaTenbHO MMeeM:

jemy=2-J2"H-1=2-2-J2™2-1)—-1=2%-J2™ ) - (1+2H) =23 J2™ ) -1+ 21 +2%) =...

=2 J() - (1421 + 22+ 420 ) =2m (2" —-1) =1

MbI MCIIO/IB30BAJIN, YTO CYMMa TeOMeTPIYECKOI TPOrpeccunt

142+ 224, 4207t =2m -1,


https://a-nasta-siya.livejournal.com/76684.html
https://ru.wikihow.com/%D1%80%D0%B5%D1%88%D0%B8%D1%82%D1%8C-%D0%BC%D0%B0%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9-%D0%BA%D0%B2%D0%B0%D0%B4%D1%80%D0%B0%D1%82#:~:text=%D0%AD%D1%82%D0%BE %D0%BC%D0%BE%D0%B6%D0%BD%D0%BE %D1%81%D0%B4%D0%B5%D0%BB%D0%B0%D1%82%D1%8C %D0%BF%D1%80%D0%B8
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D1%83%D0%B1#:~:text=%D0%A2%D1%80%D0%B0%D0%B4%D0%B8%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%BC %28%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%BC%29 %D0%BC%D0%B0%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%BC %D0%BA%D1%83%D0%B1%D0%BE%D0%BC %D0%BF%D0%BE%D1%80%D1%8F%D0%B4%D0%BA%D0%B0 n %D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D0%B5%D1%82%D1%81%D1%8F %D0%BA%D1%83%D0%B1,%D1%82%D0%BE%D0%BC%D1%83 %D0%B6%D0%B5 %D1%87%D0%B8%D1%81%D0%BB%D1%83%2C %D0%BD%D0%B0%D0%B7%D1%8B%D0%B2%D0%B0%D0%B5%D0%BC%D0%BE%D0%BC%D1%83 %D0%BC%D0%B0%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B9 %D0%BA%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%BE%D0%B9 %D0%BA%D1%83%D0%B1%D0%B0 S%3A
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Oxkonuarenbho, J(2™) =1, m e N

Harigem J(2™ + 1), tnel=2Pn 0 < p < m.

Tak>xe HOC/TETOBATEIBHO ITOTyYaeM:

JM4+2P) =2 J2™ 1+ 2P ) -1 =22 J2m 2+ 2P72) — (1 + 2Y) =...=2P - J(2™ P + 1) — (1 + 21+... +2P71)

=2P-FQ2M™P+1)— (2P —1) =2P*1 . FQM P ) 42P —2P + 1 =2P*1 4+ 1=2.-2P+1=2-1+1

I[Ipenmonoxxum, 4To B 061eM cmydae pOpMy/Ia UMeeT BUJ;

J2"+D)=2-1+1,me 0 <1< 2™um€eN. 2)

O6patum BHMMaHne, uto ecm 2™ < n < 2™*1 10 Torga ocratok 1 = n — 2Mynosnersopsierl = n — 2M < 2M+1 —2m =
2m,

JanHyo ¢opmyny (2) MOXKHO JOKa3aTb HEMOCPENCTBEHHO IOACTABIAA pasnoxeHye |l mo cremenam gpolikm:l = 2P1 +
2P+, .. +2Pa, e p; € Nou p; > p, >...> pq.

MBI e ZokakeM JaHHYIO GOPMYIY C IOMOLIBIO METOAA MaTeMaTN4eCKOl MHAYKI[UM II0 m.

Basa unnykiyu: [lpu m=0 mb1 fo/mKHBI MMeTh 1=0, Takum 06paszom](2° + 0) = 1,410 BepHo.

ITpenmonoxxenne nagykmyn: J(2™ +1) =2 -1+ 1.

[Tar vHAYKOVMM 6YIeT COCTOATD U3 ABYX YacTell B 3aBUCUMOCTY OT TOTO YeTHO VIJIM HEYeTHO 1.

Ectum>0u 2™ + 1= 2 - n,Torgal — yetHo u

J@" 4+ =2-J@2" " +)-1=2- (2 +1) -1 =21+ L Ipennonoxenue sepro.

Ecomm>0u2™+1=2-n+ 1,rorgal — HeyeTHO N

J@m+n=2-J@" + ) +1 =2 2

2
[ar MEAYKIMM 3aBepILIeH.

+ 1)+ 1 =2-1+ 1. IIpegnonoxxeHne BepHO.

Broinmiem IIOJTYy4€HHbIE€ PE€3Yy/NbTaThl B BUIE Ta6HI/IHbIZ

n 1 2 3 4 5 6 7 8 9 10 11 12
Jm2) | 1 1 3 1 3 5 7 1 3 5 7 9
Jn2) | 1 1 3 1 3 1 3 1
mod4
n 13 | 14 15 16 17 18 19 20 21 2 23 24
Jm2) | 11 | 13 15 1 3 5 7 9 11 13 15 17
I::ji 3 1 3 1 3 1 3 1 3 1 3 1
n 25 | 26 | 27 | 28 29 30 31 32 33 34 35 36
Jms2) | 19 | 21 23 25 27 | 29 31 1 3 5 7 9
J2) |, 1 3 1 3 1 3 1 3 1 3 1
mod4

3anmieM nomry4eHHY0 GpopMyTy B HEMHOTO IPYTOM BUJe:

J(m2) = ]2 +12) =2-141=2-(n=2") +1=2-n+1— 2081 = 2.5 11— K(2) - 2"*B&), 3)
rre K(2)=1 u nmorapudm nmeet ocHoBaHMeE 2.
B [2] npuBenena ¢popmyna Ay peleHns Knaccudeckoit sagaun Vocuda Onasus npn k = 3:
Jm3)=3-n+1- K@) Q")) @)
rre K(3)=1,62227050288476731595695098289932411...
B panHoi1 popmyre (4) morapudm uMeeT OCHOBaHMe %
Torpa peerye nepBoHadanbHoOi 3afaun Mocuda Onasus:
J(41;3) =3-41+ 1 — |[K(3) - (g)”"g(%ﬂj =31.
BosHmkaeT Ipenronoxenue, 4To Gopmyna A pewenus agaun Vocuda Orasus npu k = q umeer Bup;:
o) = - n 1 - K(@) - 2" 4 A @), e
—(@—-2) <A(mq) <0 )
B nannoi popmyrne (5) morapugm uMeeT OCHOBaHMe ﬁ.
Hackompko MHe M3BeCTHO, Ha [aHHBII MOMEHT, IpeAINoNoKeHye o BepHOCTH (opmynsl (5) OcTaeTcs OTKpBITON
npob6emori. Takum 06paszoM 3akoH usMeHeHust BemnunH A (n;q) u K(q) HemsBecTeH.
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BosmoxHo, limK(q) = 1.
g

3. AJITOpUTMBI [Is1 HAXOX/eHWst peltennst sagaun Vocuda Omaus

Tak >ke CyIeCTBYIOT aITOPUTMBI (B T. 4. Ha OCHOBAHMU PEKYPPEKTHBIX COOTHOIIEHWIT) MO3BOISIONINE BBIYMCIUTD
3HavyeHre J(n; k; m). Hanpumep, B [3] mpuBeneH anropuT™, ¢ Moell TOYKY 3peHNs], Haubomee MpOCTON Jiig HaXOKIEeHUs
peleHNs Knaccudeckoi 3afaun VMocnda Orasus.

a) Ham Heo6xopyMo HaiiTi HOMep IOC/TeIHETO BBDKUBIIIETO.

IMpuanmaem n; = kuc, =Jk k) — 1.

ITpusenem xparkyto Tabmuny ms onpenenerns J (k; K)mpu 1 < k < 20:

k 1 2 3 4 5 6 7 8 9 10
J (k) 1 1 2 2 2 4 5 4 8 8
k 11 12 13 14 15 16 17 18 19 20
J (kik) 7 11 8 13 4 11 12 8 12 2

TlocnemoBaTenbHO BHIYMCIAEM:

R e ©)
Civr = (G +(k—1) - (nj41 +1) —k- (n; + 1))mod(nj44 + 1) (7)
Ecmu ¢4 = 0, TO Torga mpuHNMaeM Cjyq = Njyq + 1.

Korpa BeinomHuTCA yonosre Ny < n < Ny, pellieHue Kaccudeckoit safaun Mocuga Onasus Oynet B Bupe:

Jo; k) =ci+k-(n—n; —1) (8)
6) Ham Heo6xonyMo onpenennTb HoMep BbIObIBIEro Ha m-oM mare (1 < m < n).

[TpuauMaem n; = n — mu ¢; = kmod(n; + 1), ecmu k < n; + 1unn

¢, =J(n;+1;k1),ecmmk >n; + 1.

Vicnionb3ays popmyisl (6) u (7) mOCIeROBaTeIbHO BBIYMUCIIAEM Ny U Cj.

Korpa Beimonuntes yenosue 0y < n < Ny, pelileHre Kaaccudeckoit 3agaun Vocuda OnaBus 6ymet B Buje:

Jo;km) =ci+k-(n—n;—1) 9)
IIpumepsr.

a) Heobxonumo naittu J(41;3)(IlepBonavanphas 3agava Vocuda Onasus).

Mmeemn =41,k=3,](3;3)=2. Tormanl =3ucl =1.

Iony4aem:
i 1 2 3 4 5 6 7
n; 3 5 8 13 20 30 46
G 1 1 1 2 2 1 2

Torma J(41;3) = 1+3*(41-30-1) = 31.

6) Heob6xomumo Haiitu J(117;6).

VMmeemn =117,k =6,J(6;6) =4. Torman,;=5u c;= 3.
ITony4aem:

n; 6 7 9 11 13 16 | 20 | 24 | 29 | 35 | 42 | 51 61 73 | 88 | 106 | 127
G 3 1 3 3 1 2 5 4 4 4 3 5 3 1 2 3 1

Torma J(117;6) = 3+6*(117-106-1) = 63.
B) Heo6xomumo Haiitu J(117;6;46).
Mmeemn=117,k=6,m=46. Torman,=71 uc,;= 6.
Ionyyaem:
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i 1 2 3 4
n; 71 85 102 123
G 6 4 3 5

Torma J(117;6;46) = 3+6*(117-102-1) = 87.
r) Heob6xommmo Hatitu J(41;3;40) (IlepBonavanbHas 3afaya Mocuda dnasus).
Nmeemn =41,k =3, m=40. Torman,=1nc,=J(2;3;1) = 1.

i 1 2 3 4 5 6 7 8 9
n; 1 2 4 6 10 15 23 35 53
G 1 1 2 1 2 1 1 1 1

Torma J(41;3;40) = 1+3%(41-35-1) = 16.

n) Heo6xomumo navitu J(n;ksm). Imen = 11111111111111111111111, k=7,

m=11111111111111111109110. 3aech uncno n umeet 23 3Haka (!).

Msr umeeM n; = 2001 uc, = 7. [ocne monrux(!) apmdmeTndeckmx BBIYMCIEHWIT HAMEM Nag < N < Nagi, IJE Nago =

9538759184899654873314 1 Cz80 = 5.

Torma J(n;7;m) = 5+7*(n — nago-1) = 11006463483480193664577.
JKenarorie MOryT CpaBHITD JaHHOE PeLIeHNe C aIbTEPHATUBHBIM pPellleHIeM 3TON JKe 3a/ia4M Oy OIMKOBaHHOM B [4].
II. O6061mennas 3agaua Viocnda OnaBus
1. 3apaua Vocuda OnaBust ¢ MHOXXECTBEHHBIM BHIOBIBAHUEM.
Hemnoro usMenuM ncxopgHyro sagady: Ilo Kpyry cToAT n BOMHOB C HOMepaMn 1, 2, ..., N ¥ Ha4MHasg OTCYET C IIEPBOTrO

HOMepa yOUBaIoT

k-ro, (k+1)-ro, ..., (k+(s-1))-ro Bouna u 1. i. Heo6xoammo onpefennty HadyaibHble ONOXKEHVISI BBDKVBIIMX BOMHOB.
YacTHbIII crTydait JaHHOM 3ajja4y paccMoTpeH B pabote [5]. K coxxanennto B JaHHOI paboTe B OKOHYATeNIbHOI popmyre

AOIIyIj€Ha Oore4yaTKa.

Hawubornee nmonuoe pemrenne 3agaunu Vocnda Onasust ¢ MHOXXeCTBEHHBIM BbIObIBaHNMeM Ipu k=2 npuseneHo B pabore [6].
ITycTp KOMmyecTBO BpDKMBLIMX BoMHOB — P (P = nmods),1 <i < P.

[IpencraBuM nepBoHayanpHoe 4icio BouHoB n B Bupge:n = (P+ (P—i+1)-s) - (s+ 1)+ B -5, (10)
Ifie o U p — Lieible HeOTpULIATeIbHBIE YMCTIA, TIPUTOM 0L — MAKCUMaIbHO BO3MOXKHAsI CTEIeHb.

Torma HoMep i-ro BBDKMBILETO TIOC/e 1-071 UTeparym:

SH=B-(s+1)+1 (11)
IIpumep.

Haittu ] (207,2,4,1).

Nmeem n =207, k=2,s=4,P = 207mod4 = 3,1 = [Zzlﬂj =51.

Onai=1umeem:P+ (P —i+1)-s=15uw207 =15-5*+B-4,a=1uf=33.

Torpa HoMep mepBoro BeDKMBLIEro: Si(51) = 33*5+1 = 166.

Mmi=2umeem: P+ (P—i+1)-s=11u207 =11-5*+B-4,a=1up =38

Torpa HoMep BToporo BeDKMBIIETo: S;(51) = 38*5+1 = 191.

Onai=3umeem:P+ (P —i+1)-s=7u207=7-5“+03-4,a=2up=8.

Torpa HOMep TpeThero BbDKUBIIETO: S3(51) = 8%5+1 = 41.

Hackonbko MHe 1M3BeCTHO, B 061IeM Bufe (Ipy MPOM3BONBHOM K) IpUBefieHHas BbILIE 3afada Ha [JaHHbI MOMEHT He

pelieHa.

2. 3apava Mocnda OrnaBusi ¢ MHOXXeCTBEHHBIMU TT€PECaIKaMMU.
2.1. I/Irpaﬂ C ILPYSI::HMI/I B onpeueneHI/H/{ HOMepa BBDKMBILIETO BOMHA B K/JIaCCUYECKOM 3ajgaye I/Iocml)a q))'IaBI/IFI HPI/I k =2

y MeHsI BO3HMK BapyaHT CIefyIolelt 3afaun (3mech Mbl yOBaTbh BOMHOB He Oynem):

3a KpYI/IbIM CTO/IOM CUJAT Il BOMHOB C HOMEpaMM 1, 2, ..., n ¥ HAYMHASL OTCUET C IIEPBOTO HOMEPA KaXKAOro k-ro BomHa

IEpeCaKMBAIOT HA CBO60,[[HO€ MECTO 3a APYIUIM CTOJIOM, M TaK IPOAO/IKAETCA IO TEX ITIOP ITOKa BCE BOMHDI HE Pa3MECTATCA 3a

HOBBIM CTOJIOM. 3aTeM TaKXXe OHU MePEeCAKMBAIOTCA 32 TPETUII CTON M Tak tpa3. Heobxomumo ompenennTs HavyanabHOE

IIOJIOKEH e BOVHA IIOCEIHUM CeBIIMM 32 (t+1)-blil CTOIIL.

Hamnpumep, i1 n = 9 nepecafky BHIITIAIAT CIEAYIOLM 06pasoM:
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1 cron 2 CcTONI 3 cTon 4 cron 5 cron 6 cTron 7 cTon 8cron | 9cron 10 cTon
1 2 4 7 9 3 6 5 1
2 4 8 7 9 3 6 5 1 2
3 6 5 1 2 4 8 7 9 3
4 8 7 9 3 6 5 1 2 4
5 1 2 4 8 7 9 3 6 5
6 5 1 2 4 8 7 9 3 6
7 9 3 6 5 1 2 4 8 7
8 7 9 3 6 5 1 2 4 8
9 3 6 5 1 2 4 8 7 9

Kax MOXXHO 3aMeTUTb CyIIeCTBYeT 3aMKHYTasl «IIeT/Isi» HOMEPOB BOVHOB ITOCHJIEBIIMX Ha IIOCTIefHeM (B HallleM CIydae
IEBSTOM) CTyIe KaXHoro ctona: 9 -3 -6 >5—-1-2 -4 - 8 - 7 - 9. [InnHa faHHOII «11eTIn» — 9 HoMepoB. Takum
06pasoM MOXHO CKa3aThb, YTO MOCIEHHNUM 32 123-1i CTON CAZET BOVH C IepBOHAYaIbHBIM HOMepoM 2 (123=9*13+6).

JlaHHasA «eTIA» HOMEPOB B HallleM IpVMepe ONMHAKOBA [ KaXK[IOTO CTYJ/a, HaIPUMeP, [ MePBOro CTy/Na KaXX0ro
crona:1 »2-4-8-7-9-53-56-5-1.

A g n = 10 nmepecaikyt BBIVIARAT CIEAYOIIM 06pasoM:

1 cTron 2 cTon 3 cton 4 cTton 5 cron
1 2 4 8 1
2 4 8 1 2
3 6 3 6 3
4 8 1 2 4
5 10 5 10 5
6 3 6 3 6
7 7 7 7 7
8 1 2 4 8
9 9 9 9 9
10 5 10 5 10

31ech CyLIeCTByeT 3 «IeT/In» HOMEPOB pasHoit jyuuHbl: 1 — 2 — 4 — 8(gnuna Li=4); 3 - 6(mmnua L,=2); 5 —» 10(gmuna
L3:2).

A TaxKe 2 «CTaIlMOHAPHBIX» CTyna ¢ Homepamu 7 u 9. T. e. BOMHBI CufieBIINe TI€PBOHAYAIbHO 32 IEPBBIM CTOJIOM Ha
CTy/IbsIX C HOMepamu 7 1 9 3a M0OBIM APYTUM CTOIOM CHAAT Ha CTY/IBSIX C TAKVMMIL )K€ HOMEPaMIL.

Kak MOXXHO 3aMeTHTh, YTO B JAHHOM IIpUMepe, BCErfja Ha MOCTeAHEM CTy/e MI00ro cToaa OyAyT CHAeTb BOMHBI HOJ
HoMepamu 5 1 10 — B 3aBUCUMMOCTY OT YETHOCTY HOMEpa CTO/a.

KonmuuecTBo mepecafiok [/ BO3BpallleHMs K IepBOHadanbHOM paccafke BOMHOB: Ny, = HOK (LiLy...;Li), tme i —
KOJIMYECTBO «IIETEIb».

2.2. HaiigeM anroputM, HO3BOJAOILYI0O HAM PaCCYMTHIBATh MOMYYAIOIIMEC «IIeT/IN.

Ins storo Bocronbayemcst popmyroii (3), Torga nonydaem, 4To

ogGmzmD)]

J;2;m)=2-n+1— (2 -(n—m)+1)-2" ">zh-m+ (12)

Wcnonp3ys ¢opmyny (12) monydaeM CAeLyIOLIMIT aJrOPUTM HAXOK[EHWUsS IIOCTEHOBATe/IbBHOCTY HOMEpPOB IIpU
MHOTOKPaTHOJI Iepecajke:

1) Haxopum o ¢popmyrne (3) HoMep BOMHA IIOCIETHNUM CEBIINM 3a 2-011 cTonj, = J(n; 2).

2) Torga HoOMep BOMHA IIOCTIERHUM ceBILMM 3a K-b1i cTon (k > 2):

Jk = 2 jg_1, €CIN 2 - jp_1 < N WK

Jk = J(10; 25 k1), ecmu 2 - g > N

3) IloBTOpsieM MYHKT 2, IIOKA He TIOTY4YMM 3aMKHYTYIO «IIET/II0» HOMepOB.

ITpumep.

ITycTh KOMMYeCcTBO BOMHOB 3a MEPBBIM CTOIOM N = 34.

Torpa «neTisi» HOMEpOB BOMHOB, KOTOPbIe CUASAT Ha IOC/IEHEM CTY/Ie KQKOT0 CTOJa:

5-10-20-11-22->19->7 - 14 - 28 - 17 - 34, punoi L,=11 HOMepOB.
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Ipyrue «metmm»:

1-2-54-58-16-32-29 - 25 - 31 - 13 - 26, gnuHoit L,=11 HOMepOB;

325612 - 24> 29 - 9 - 18, pnuHoit L;=7 HoMepoB;

15 - 30 - 33 — 21, gnunoit Li=4 Homepa.

«CranuoHapHbIil» HOMep: 23.

KomuuectBo mepecayiok, [/ BO3BpallieHue BOMHOB K ITepBOHa4abHON paccapke: Ny, = HOK (Li;LyLsLs) = HOK
(11;11;7;4) = 308.

2.4. Haiiem ¢opMyITy HO3BOIAIOIIYIO HAXOGUTD «CTAL[IOHAPHbIE» HOMepPA IIPY MHOTOKPATHOI IlepecajKe.

Bocnonbayemcs popmymnoit (12). Ionydaem

]
J;2m)=2n+1—-2-(n—m)+1) -2 “z@m+’ =m (13)
[log(n—ﬂ)] _ n+1
Tak kak 2" "*2n—2m+1’ = —— 4+ A me 0 < A< 1.
2n-2-m+1
2-n+1-(2-n—2-m+1 ntl -
n @m-2m+ D) Gyt =m
n—2n-A+2-m-A—A=m
n-m k
A —m—m,men,m,ke NuAeQ
3Haunt A = l;E;E;...
3’5’7
CocraBpinsaeM Tabmuny:
A=1/3 A=2/5 A=3/7 ®opmyna
m n m n m n
k=1 3 4 5 7 7 10 n=3p+1, m=2p+1
ki=3k 9 10 15 17 21 24 n=7p+3, m=6p+3
k,=7k 21 22 35 37 49 52 n=15p+7, m=14p+7
ks=15k 45 46 75 77 105 108 n=31p+15, m=30p+15

Kak MOXXHO 3aMeTHTDb Nl ¥ M OIMUCHIBAITCS GOpMyIamu:

m=(29-2)-p+ (2971 -1) (14)
n=02%9-1)-p+ (2971 -1) (15)
roep € Ngu q > 2.

HevicTBuTeNnbHO, noxctasnss popmynst (14) n (15) B popmyny (13) momydaem BepHOe paBEHCTBO.

3anomHyM TabMULy A/ HAXOXKAEHNS N M M IIPY PA3HBIX q U P:

q=2 q=3 q=4 q=5 q=6

m n m n m n m n m n
p=0 1 1 3 3 7 7 15 15 31 31
p=1 3 4 9 10 21 22 45 46 93 94
p=2 5 7 15 17 35 37 75 77 155 157
p=3 7 10 21 24 49 52 105 108 217 220
p=4 9 13 27 31 63 67 135 139 279 283
p=5 11 16 33 38 77 82 165 170 341 346
p=6 13 19 39 45 91 97 195 201 403 409
p=7 15 22 45 52 105 112 225 232 465 472
p=8 17 25 51 59 115 127 255 263 527 535
p=9 19 28 57 66 133 142 285 294 589 598
p=10 21 31 63 73 147 157 315 325 651 661

OKOHYaTeNIbHO, €C/ YMC/I0 BOMHOB N ONMChIBaeTcA GopMyroit (15), To TOra «CTalIOHApHbIe» HOMepa OIVCBHIBAIOTCA
¢dbopmyroir (14).

Ecmm ke 4mcno BOMHOB N MOKHO IOMYYUTb PasHbIM HaboOpoOM M P, TO TOTAA MId JAHHOTO N OyfeT HEeCKOIbKO
«CTAI[IOHAPHBIX» HOMEPOB.

Hanpumep, n = 31. Torga m = 21 (npu q=2, p=10), m = 27 (upu q=3, p=4) u
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m = 31 (npu q=6, p=0).

B [7] mpuBepneH afropuT™ HaXOXXAEHMA PeLeHNs 3a[aul C LPYIUM CIIOCOO0M paccafKyl UTPOKOB:

JJaHO n UTpOKOB, IPOHYMEPOBaHHBIX OT 1 [0 N, PacHONOXEHHBIX IOC/IENOBATENIbHO 3a KPYITILIM CTONIOM, Mk —
nonoxurenbHoe 1emoe uncio (1 < k < n — 1). Ilpenmonoxum, 4To IOCTIe yAaaeHs UTPOKOB, Kak B 3agade VMocuda Onasus,
MOC/IeHNII YHANEHHBII UTPOK IOMeENIAeTCs Ha IepBYI0 MO3MIMIO 32 BTOpbIM cronoM. OcraBmmeca n — 1 UTPOKOB
BO3BPALAIOTCA HAa CBOU MCXOAHbIE NMO3UIINI Ha IIEPBOM CTOJIE€ U CHUMAIOTCS C UTPHI elI€ pas, IOCIAeNHUI U3 HUX 3aHMMAET
IIepBYIO0 CBOOOHYIO IIO3UIIMIO HA BTOPOM CTOJIe. DTOT IIPOLIecC IOBTOPAETCH, ITOKA BCe UTPOKM He OKaXXYTCs Ha BTOPOM CTOJIe.
3areM OHM CHUMAIOTCs (Ha 3TOT pas CO BTOPOTO CTOJA), ¥ MOCTIETHMIT U3 HUX 00BsBIsAeTCA obenuTeneM. 3aada COCTOUT
B TOM, YTOOBI 3apaHee MpefcKasaTh HavyanbHylo mosunuio G(n, k) (Ha mepBoM CTojIe) MOCTETHETO OCTABIIErOCsS UTPOKa Ha
BTOPOM CTOJI€.

3. Opyrue Bapuantsl 3agaun Vocnga Onasust.

3.1 «Komaybs» 3afaya Mocuda Onapus

B otmmune ot kmaccudeckoit 3agaun Vocnda ®naBys BBOJAT YMCIO >KM3Hel L, Tak 4TO BOMHBI He YHAIAIOTCS, IOKa He
OynyT BeIOpaHbl B L-i1 pas.

Pertrenne faHHOI 3aaun puBeeHO B [8].

3.2. 3apmava VMocuda OmaBus npu pasamaHbIX MOFY/ISX

Crenyrowmuii TUII 3aJja4 pacCMOTPeH B [9]:

[Tpennonoxxum, 4To ecTh 14 yenopek. HaunmHaloT youBaTh Ka>KEOr0 BTOPOTO Ye/I0BeKa, HO ABOMX OfHOBpeMeHHO. [TepBblit
Tpollecc UCKII0UeHN A HauHaeTCA C IIepBOro YeloBeKa, a BTOpoil — ¢ BocbMoro. [Ipefmnonaraercs, 4To nepBblil Ipoliecc UAET
IIepPBBIM Ha Kax/IoM aTare. ClIefoBaTeNnbHO, IOC/Ief0BaTe/IbHO 6Y,E[YT VICKTIOYEHBI Clefylomue Homepa 2, 9, 4, 11, 6, 13, 8, 1,
12,5, 3,10, 14, n octaérca 7.
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UccneposaHue HEKOTOPpPbIX NNaHEeTHbLIX CUCTEM B rajlaktuke
yepes3 coctassieHUe MatTteMaTuyeckux sapnad

Poixcanun Cmenan Anexceesud, yuaujuticsa 9-20 knacca

Hayunsit pykoBopurenn: Yexynaeea Mapus Eezenvesna, yuumenv gpusuxu, Mmamemamukuy, acrpoHoMun
MBOY «[umnasus Ne 1 umenu B. V. Jleunna» 1. YIbsHOBCKa

onpoc «EcTb nmu xu3Hb Bo BcenmeHHOI?» 3aHMMaeT
BHIMaHNUe ydYaluxcs. PasButie nHQOPMAIMOHHBIX
TEXHOJIOIMII [03BO/IAET MHOTO Y3HATh O HEOOBIUHBIX,
ob6bekTax BeemeHHOI 1 TodaHTa3MpPOBATh O XU3HM TaeKO
3a Ipefe/IaMit COMHevHOl cucteMbl. CIOKeTBI 3ajad MO Ma-
TeMaTUKe OTPAHMYEHBI OBITOBBIMU WM 9KOHOMUYECKUMIU

curyanmamu. Ha Haun B3I7IAf, MaTeMaTdecKye 3ajjadn, Ko-
TOpbIe PACKPBIBAIOT OTYACTY IIPECTaB/IeHNe O Janekoi Bee-
JIeHHOI1, 6yyT 60/Iee MHTEPECHBL.

Ilenp paboTbr: paspaboraTh KOMIIIEKC 3ajiad IO Mare-
MaTHKe, pelias KOTOpble y4eHVK IOJTydaeT IpelCTaBIeHne
O IPYTOJ IJTAHETHOM CUCTEME.


https://ru.wikipedia.org/wiki/Задача_Иосифа_Флавия
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3apgaumn: O6Hapy>KeHNe IVIAHETHBIX CHCTEM B KOCMOCe
1. Ha ocHoBe anammsa y4eGHOI U HAyIHO-TIOMYISP- A) IIpsamoe HabnOReHIIE
HOIT JINTEPATyphl BBLIBUTH TaKue 00BEKThl BceemeH- [Ipsimoe HabmofieHMe ocyliecTBasAeTcss ¢ 3emmn. [ns

HOII, KOTOpble MHTEPeCYIOT yYaluXcsA 5-7 KIAaCCOB.  3TOrO NMPUMEHAIOTCA ONTHYECKye NMpUOOpPbL. DK3OIIaHEThI
B maHHOM ciydYae MBI OCTAHOBMMCS Ha IUIAHETHBIX  HAXONATCA MOCTATOYHO ONM3KO K CBOeI 3Besfie, MOITOMY
CHCTeMax, TaK KaK O4eHb MHTEPEeceH BOIIPOC: eCTh T U OOHAPYXKUTb UX TPyAHO. TakuM MeTofoM OOHapyxKeHa

>KI3HDb BO Bcenennoir? IUTAaHeTa, OBIDKYIIAACA OKOMO 3Be3fnl 51 dpupana. Ha puc
2. Beibparp mmaHeTHyI0 cucteMy u Haiiti nHpopMmannio 1 mokasaHo cosBesgue dpuaaH. Ha puc. 2. VI3o6paxeHa sta
0 €€ XapaKTepMUCTUKaX. ITaHETHAs CUCTEMA.

3. CocTaBUTb MaTeMaTH4ecKue 3afadyl C MPUK/IaJHLIM
cofiepKaHMeM IO «UCCIeJOBAaHMIO» IUIAHETHON CHU-
CTEMBI.

Puc. 1 CosBesaue dpugan

2014-12-18

Puc. 2. 3Bespa 51 Dpupana u ak3orutaHera 51 Ipugana b

Paccrosnue no 3Besnpl onjeHnBaeTca B 100 CBETOBBIX JIET.  3Be3[bl OYEHDb TPYSHO, TO3TOMY JCIO/Ib30BAICA ONTUYECKUIT
OTa 3Be3fa CYUUTAETCA MOJIOfOIL, BO3pacT NpyMepHO 20 MWI-  MHCTPYMeHT (Mogmenb Tenmeckorma) GeminiPlanetlmager B
JIMOHOB JIeT. YBUJIETh HEIIOCPECTBEHHO 9K30IUIaHeTy BO3u 2014


https://ru.wikipedia.org/wiki/Gemini_Planet_Imager
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B) O6HapyxeHre 5K30IUIAHET C IOMOIIBIO MeTOfa
Homepa.

Puc. 3

IIpn pBYOKEHMM 3Be3[bl U 3K30IIAHETHI BOKPYT OFHON
TOYKM (LIEHTpa MacC CUCTEeMbI) MI3MEHAETCA JIMHA BOJIHBI
[OJTy4aeMOr0 M3/IY4eHNUs] OT 3Be3fbl /s HaOmofaTens Ha
3emste. Ecnu 3Besfa ypanAeTcs, OHa CTAHOBUTCS KPacHOBa-
toit. Eciu 3Bespa mpubmmKaeTcs K HabMIOgaTeNnio, 11BET 3Be3-
JibI IpUOGpeTaeT CUHUIT OTTEHOK.

Mertop [omnnepa 3aKI049aeTcsA B MISMEHEHUN [IVHBI BOJI-
HBI 97IeKTPOMAarHUTHOTO M3/Ty4eHNA 3Be3Mbl i1 HeTIO[[BIK-
HOTO HaOJTIOfATeNs, IPK yAATEHNH U TIPUOIVKEHNN 3Be3[Ibl
(puc. 3). OH O3BO/IAET He TOMBKO OOHAPYKUTD 9K30IIIaHe-
TBI, HO 11 OTIPEMEINTD MX MaCcCy, OpOUTaIbHbIE XaPaKTePUCTI-
K1, @ MHOTTIA Iayke ITapaMeTphl, CBs3aHHBIE C MX aTMOChepoi.

Puc. 4. Cossesnne LlenTasp

TpoiHan 3Be3pna Anbda LlenTaepa

Aneda UenTanpa B

DGl LEHTR BABOC

Anbda Llewtaspa A

Npokcuma LenTanpa

Puc. 5. Anpda LlenraBpa
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CpaluumenpHete pasmepsl Coanua u Mpokeumel Lienmalpa

Mporcuma Lisiomatipa

Puc. 6. IIpokcuma llentaspa un Connie

& European Southern Observatory / M. Kommesser

Puc. 7. 3Be3na [Ipokcuma LleHTaBpa 11 9K30I/IaHETHI

ConvHye

ANbd

LeHTaepa A

Pyuc. 8. CpaBHMTENbHBIE pa3Mepbl KOMIIOHEHTOB TPOJIHOI 3Be3pbl anbda LlenTaBpa

ITpoxcuma IlentaBpab. B 2016 ropy ¢ momorbio MeTona
Jonepa 6b11a 06Hapy>KeHa ITaHeTa, Bpalljaloliasics BOKPYT
Ompxaitieit Kk Comuny 3Be3nsl — [Tpokcumsl LlentaBpa. Ha
puc. 4 usobpakenne cosBespus Lenrasp. Puc. 5 wmoctpu-
pyeT coctaB TpoiiHOI 3Be3nbl Anbga lleHTaBpa, B cocTaB
KoTOopoit BxoguT 3Be3fia [Ipokcuma-Ilenraspa. Ha puc. 6 no-
Kasbl CpPaBHUTENIbHbIe pasMepbl 3Be3fl: Anbda IleHTaBpa A,
Anbda IenraBpa B u 3Besznl IIpokcuma LlenTaBpa.

Ox3omnanera [Ipoxcuma IlentaBpa b oueHp moxoxka Ha
3emiio. Ee macca B 1,7 pa3 6osbliie Macchl Halrei 3emin,
a pajuyc paseH B 1,1 pa3 6onbute paguyca 3emnu. [Tostomy
OHa MOYKEeT METD TBEP/YIO IOBEPXHOCTD I, BO3MOKHO, BOJISI-
Hble MOps, U aTMocdepy. [laxke IPUTsKEHNE K IOBEPXHOCTA
TeJI, TaKoe e, Kak y 3emmu. TeMmrepaTypa Ha IIOBEpXHOCTH
B cpefHeM paBHa t= -39°C. OpgHako, MarHUTHOe I10JIe 9TO
9K30IUIaHeThbl HeM3BeCTHO. I109TOMy M3/TydeHue OT 3Be3/ibl
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Ha IOBEPXHOCTb MOXKET IPUBOANUTH K TOCTATOYHO OGOJIBIION
paguanyy. MUKpoOOpraHu3Mbl, KOTOPbIe MOTYT HaCe/IATD 3Ty
9K30IUIAHETY, JO/DKHBI OBITh YCTOIYNBBI K papuarun. Cpenn
TaKUX OPraHM3MOB MOXXHO HasBaTh: 6akTepus Deinococcus
radiodurans, KoTopas BbDKMBAET IIPU BBICOKON pafuaninim,
U MMKPOO — THMXOXOJIKa, KOTOpask BBDKIMBAET B CAMbIX 9KC-
TpeMa/IbHBIX YCTOBUAX

I12. MaremaTmyecKue 3amgadym-»MCCIETOBAHIA» II/Ia-
HETHBIX CHCTeM

51 dpupgana

3apgava 1. [luametp 3Be3zpt 51 dpupana B 1,6 pas 6ornbiie
mnametpa Connua. [Imametp Connna paseH Dc= 1400 000
kM. YeMy paBeH AnameTp 3Be3fibl 51 OpujaHa?

Pemrenne. [lnametp 3Be3nst 51 dpupaHa:

Ds = 1,6-Dc =1,6-1400 000 xm= 32400000 xm

OtBet: [luametp 3Be3an! 51 dpupana = 32,400000 kM =
32,4%10°%xMm

3apmava 2. Macca Connna paBHa Mc = 2x10* kxr. Macca
3Be3npl 51 Opupana B 1,75 pas 6onbiie maccs Connia. Yemy
paBHa Macca 3Be3/ipl 51 Dpugana?

Pemenne. Ma=1,75*Mc=1,75*2x10*" kr =3,5%10% 1.

OtBet: Macca 3Be3pbl 519puaana =3,5%¥10° kr

3apmayva 3. Pagnyc sxsomnanerst 519puana b B 1,1 6071b-
mre paguyca mwiaHetsl IOmutep. Paguyc mmanetst IOmurep
paBeH r =7-10* kM. UeMy paBeH pafinyc 9K30IUIaHEThI?

© European Southern Observatory /| M. Kornmesser

Pemenne: Riu=1,1-7-10*= 7,7-10* km

OtBer: Rt =7,7 -10* kM

3apmaya 4. Macca aksomnaneTsl 51 Opupana b B 9 pas
6ompiie maccol wiaHeTsl Ommrep. Macca IOnutepa 2*107
KI. YeMy paBHa Macca 9K30IUIaHEeTbI

51 dpupana b?

Pemenne: Ms = 9*Mio = 9*2* 10” kr = 18* 10% kr.

OtBet: M2=18* 10” kr

3apmava 5. [IyimHa op6uThl 9K30IUIaHeThl 51 Jpupgana b
pasHa. 13* 10° kM OfyiH 060pOT BOKPYT 3Be3/bI 9K30II/IaHeTa
cosepmaeT 3a 15000 3eMHBIX CyTOK. C KaKOJ CKOPOCTBIO 9K-
30ITaHeTa IBVDKETCsI TI0 opbuTe (KM/CyT)?

Pemenne. V=130000%10°/15000= 8,7* 10°kM/CyT.

OTBeT: CKOPOCTD 3Be3fbl 10 opbuTe 8,7% 10° km/cyT

IIpoxcuma IlenTaBpa

3apmava 6. Oxono 3Be3znl [Tpokcnma IlentaBpa (puc. 9)
IBIDKYTCA [iBe 9K3o0mnaHeTsl; b (opébura ABB) u ¢ (opbuta
AKB). (puc. 9) Ha yyactke ABB 911 9K3011/1aHETHI BYDKY TCA
B OJIHOM HAIIpaB/IEHN! OTHOCUTE/IbHO HEeIIOIBIDKHBIX 3Be3],
HO C pa3HBIMU CKOpOCTAMMU. CKOPOCTD 3K30IIaHeTHI b 0THO-
CHUTEIbHO JJaJIeKMX 3Be3J], KOTOpble MOXXHO CUUTATh HEIof-
BIDKHBIMIU, paBHa 30 KM/c, a 9k3o1taHeTsl C paBHa 37KMm/c.
C KaKoif CKOPOCTBIO IBIDKETCsI 9K30IUIaHeTa b oTHOCHUTEND-
HO 3K30IIJTAHEeTHI €?

Puc. 9

Pemenne. [Tpumem mmanery C 3a HenopsmxHywoo. Cko-
POCTDb 9K30IUIaHeTHI b Ha yyacTke ABB MeHbllle, 4yeM 3K30-
nnaHeTsl C, TaK KaK OHa fiajblile oT 3Be3fbl. CrieoBaTenbHo,
ee CKOpocTb Oymer paBHa 37kM/c-30xkm/c=7km/c. Ilpuuem
OHa OymeT oTcTaBaTh OT 9k3oIUIaHeTHl . Ha yuactke BKA
sK3oIIaHeTa b Oymer BUraTbcsa ObICTpee, YeM 9K30IUIaHeTa
c 1 OyfieT ee OnepexaTh.

3amava 7. IIpokcuma llentaBpa b Haxopntcs Ha paccro-
SHMM 7 MJIH KM OT 3Be3fbl. [[nyHa opOuTh paBHa 44,1 MiH
kM. Ilepuop obpaieHus sK30IUIaHeTH 11 3eMHBIX CYTOK.
KaxoBa cpenHsas cKOpocTb (KM/C) JBVDKEHMA 3K30IUIaHeTHI

o opbmre?
muna opGuter  44100000xM

T 11+24+3600c

Pemenne. V=2 = 4,64xM/c

nepHoj

3apmava 8. Macca 3emu npumepHo paBHa 6*10* kr. Mac-
ca sk3omnaneTs [Ipokcuma IlentaBpa b B 1,73 pasa 6ornbiite.
Yemy paBHa Macca 9K3omtaHeTsl IIpokcuma Ilentaspa b?

Pemenne. M= 1,73*6*10* kr =10,2*10** kr

3apayva 9. (panTacTMyeckas 3afada.) B ycmoBusax Ha mo-
BEPXHOCTH 9K30IUTaHeThl IpokcuMa LleHtaBpa b BoamoxxHa
K13Hb. Tak Kak TeMIlepaTypa Ha OBEPXHOCTHU paBHa -39°C,
n arMocdepa [JOCTATOYHO IUIOTHASI, COfep)Kalllas BaKHbIE
IUIs1 )KM3HY HEKOTOPBIX OPraHM3MOB rasbl.. Mukpo6 Tuxo-
xonka (puc. 10) MoxxeT 0OUTATh Ha HMOBEPXHOCTHU ITOI IK-
30IUTaHETHI. TUXOJONKA JIBVYDKETCS IO TIOBEPXHOCTU 3K30-
IIJIAHETHI M NIPEOJO/IEBAET MMYTh JAMHONA 3 MeTpa 3a 0,5 vac.
KakoBa ero ckopocTb B M/c?
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Puc.

3Im
0.53600c

3agava 10. (panTacTuueckas sagaua) O6HApPYKeHDI Op-
FaHM3MBI, KOTOpbIe He TOJIbKO MOTYT OOUTATb B YCIOBMAX
BBICOKOI PafMaLiyiy, HO ¥ pafuanius siBaseTCs] HeoOXOmuMOit
COCTABJIAIONIEN KM3HEOOUTAaHNA, KaK COMHEYHBIN CBET IJIA
oburarerneit 3emnu. Takoe CBOICTBO TIPUCYIIE, TAK HAa3bIBa-
emomy, YepHo6bI1bCKOMY Tpuby (puc. 11), KOTOpBIit pacTeT
B YC/IOBMAX BBICOKOI pafmanuy. AHa/IOTMYHBII IP16 BBIPOC
Ha TIoBepxHOCTH 3Kk3omnaHeThl [Ipokcuma Ilenraspa C. Ka-
KOIt 00'beM HOXKY Iprba, eciu ee papuyc 1,2 M, a Beicota 2M?

Pemenne. O6beM =(rmonjagb ocHOBaHMA)- (BbICOTA)

Pemenne. V= =~ 0,0067Mm/c

11

(ITnmomans ocHoBaumsa) = 3,14-(papuyc)’= 3,14:(1,2m)*=
4,5216 m*

O6wpem = 4,5216 M?- 2mM=9,0432 M*

BriBojgbr:

[ToxasaHbl HEKOTOpble METONbI OOHAPY>KeHUA IUIaHeT-
HBIX crcTeM. Paccmorpens! TpoitHas 3Be3fia Anbga-Ilen-
TaBpa, 0COOEHHOCTU [IBIDKEHMs 9K30IIAHET OKOJIO 3BEe3JIbl
ITpoxcuma IleHTaBpa U JaHO IPEANONIOKeHNEe 00UTAEMOCTI
ak3oIIaHeTsl IIpokcuma Ileraspa b.

CocraByeHa cepusa MaTeMaTMYeCKUX 3ajad, MITIOCTPU-
PYIOLIMX HEKOTOpble MaTeMaTW4yecKue XapaKTepUCTUKMI
3Be3]] 1 9K30IITaHeT.
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https://vk.com/new_horizons
https://www.gismeteo.ru/news/animals/ekstremofily-zhizn-na-grani-vozmozhnogo/
https://www.gismeteo.ru/news/animals/ekstremofily-zhizn-na-grani-vozmozhnogo/
https://ru.wikipedia.org/wiki/Тихоходки
https://dzen.ru/a/aC872cTcp2Pb1EkL
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MareMaTtuyeckue 3afaum 0 KOCMUYECKOW NbINU

Camoiinos [Imumpuii Anexcanoposud, yuawuticsa 6-20 Knacca

Hayunsiit pykoBoputens: Yexynaesa Mapus Eezenvesna, yuumenv pusuku, mamemamuxu, AcmpoHoMuu
MBOY «Immnuasua Ne 1 umenn B. V. Jleanna» . YnbsAHOBCKa

aTeMaTMKa — 9TO He (POPMYJIBL 1 UMCIIA, ITO OKPY-
xawoumit Mup. Yucna 6onbiune, 1 FefCTBNUS HaJ
HIMI — 3TO MccregoBanme. Ecnu 3a uncimamm xpo-
eTcs TaliHa BceleHHOII, TO HAMHOTO MHTEPECHEE BBIIIOIHATD
BCe MaTeMaTuyeckue onepaumu. TaitHpl BceneHHON MoryT
OTYACTM OTKPBIBATbCA 4Yepe3 MATEMATUKY, eC/IU C 4MC/IaMM
CBSI3aHBI CBOJICTBA HEKOTOPBIX 0OBEKTOB He TOMBKO Ha 3€M-
Jie, HO U B [TaJIEKOM KOCMOCe.
BpinmonHAA MHOIOKpAaTHO MaTeMaTudecKue HelicTBUA
C ApoOsAMM, MIKOTbHUKM IIOTYYAl0OT HABBIKYM BBIYMCICHUIL.
Ho 6omee MHTEpeCHO MONYYUTh TaKOJ HABBIK, €CIM yde-
HUK OCO3HAeT, YTO 9TY UMCIa U APOOM OTKPHIBAIOT TAIHY
Bcenennoii.
Ilens: CocTaBuTh Cepuio YueOHBIX 3a/ad 10 MaTeMaTu-
Ke, KOTOpbIe JaflyT yYallMMCs CBeJeHUs O KOCMUYECKO
TIBIIN.

OO6bIuHas MbUIb — 9TO Ma/IleHbKVE YaCTUYKU, KOTOpPbIE
COlep)KaTCst B BO3AYXe 1 OCEealoT Ha Mebeny, mKady u T. J.
BBITOBas MBUIb — 3TO MeJIbYAIIINe JACTUIKY, IPAKTUIECKN
He BUAUMBIL. YaCTHUIIbI IIBIIM HEOTHOPOHBI II0 COCTABY, IiBe-
Ty, pasmepy, popme. KoOMIOHEHTBI OOBIYHOI IIBUIN: YaCTUY-
KI C IIEPCTHIO KMBOTHBIX, KHVDKHAS LI, YaCTUYKHU C KOB-
POBBIX JOPOXKEK 1 AP.

[Toyemy OHM He MAfalOT Cpasy, HAIpUMep, Ha IIOBEpPX-
HOCTb cTona? IToToMy 4TO B BO3[{yXe HAXOAATCS U ABVDKYTCS
6eCIOPATOYHO U CPAaBHUTEIBHO OBICTPO MOJIEKYIIBI BO3AYXA.
CTONKHOBEHUS C 9TUMU MOJIEKYIaMU 1 IPENsATCTBYeT Obl-
CTpOMY IafieHMIo mpu BHM3 (puc. 1). Monekyna Bo3gyxa,
KOTOpasi yjapuIa IbUINHKY, 3aCTaB/IsieTe ISMEHUTD HaIllpaB-
JIeHVe IBIDKEHMs U CKOpocTh. (puc. 2.) Takmm obpasom,
006bIYHAs TIBIIb, COZlEPIKAILAsICS B BO3IyXe, KaK Obl IIABAET,

1 He ITafla€T Cpa3y BHU3.
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OO6bIuHble TBUIMHKN MMEIOT pasMmep mpumepHo oT 0,01  pocTb 2MeTpa 3a 1 yac; a IbUIMHKA pasMepoM]l MKM — 2MM
mo 10 muxponoB. Opun MuKpoH (MkM) paBeH 0,000001M. B MUHYTY
CKOpOCTb NIBUIMHKM 3aBUCUT OT €€ pasMepa IJIOTHOCTH, Vtak, 06bIYHAS IBUID — 3TO TBEpAbIE YACTUYKM, KOTO-
¢dopmbl. [IbUIMHKA pasMepoM 2,5 MKM MIMeeT CPEeIHIOI CKO-  Pble B3BEIeHBI B BO3/IyXe, XaOTMYeCK! ABJDKYTCA IIOf Jeit-
CTBMEM yapOB MOJIEKY/ BO3yXa.

Puc. 4

B KOCMOCE eCTb MeX3Be3/Han Nbifb, KOTOPAanA
COCTOMT U3 MEMbYARLLMX YACTUL, U 3NEMEBHTOE,
TaKWX Kak yrnepog, KpemHuit 1 xxeneso.

Caod amomapnozo eodopoda
fed
C npumecamy

. Al _ Cunukame:
H \\s =l u meaneso

Puc. 5
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Puc. 6

Ha puc 3 ¢doro Tamaktuku, B KOTOpoit MbI XrBeMm. Ha
(hoHe SIPKUX 3Be3[, BUFHBI TEMHBIE IIATHA. DTO IbUIEBbIE 00-
JlaKa, KOTOpble He IPOIYCKAIOT CBET OT AajeKux 3pesf. Ha
puc. 4 TeMHasi TYMaHHOCTb 07}, HasBaHMeM KoHckas ronosa.

CTpyKTypa NbUIMHKM M3 KOCMOCAa IIOKa3aHa Ha pucC. 5.
OcHoBHbIE 371eMeHTbl — JIefi U COeVHEHNs Kene3a, BOJlo-
pon, kucnopog. Ha puc. 6 kocMuyeckas NbUIMHKA IIOJ, MU-
KpockoroM. Tak e, Kak 0ObIYHbIE TBUIMHKM, YACTHUIBI KOC-
MUYECKOIl MHbUIM OeCropsiiouHO [BIDKYTCS, CTAIKMBAsICh
IPYT C APYrOM KaK OM/IbAPAHBIE IIAPUKIL.

Takum 06pasom, KocMmUecKast IIbIIb COCTONUT U3 Ma/leHb-
KMX YacTHUI], PasMepbl 3TUX YACTUIL JOBOIBHO MAJIbl U JBU-
JKYTCs1 OHU O@CHOPSIOTHO.

TemiepaTypa HbUIEBBIX OOTAKOB B KOCMOCE IIPUMEPHO
t=0° -250°C. BonbIIMHCTBO NbIIMHOK UMEIOT pa3Mepbl OKOJIO
0,2 MKM. B TyMaHHOCTM NBIIMHKM HaXOJATCA APYT OT APY-

ra Ha paccTossHuy npumepHo 100 M. CKOpoCTb 3THUX YacTUIL
oleHVBaeTcs B cpegHeM 100kMm/c.

[TpIMMHKY HaXOJATCA CPAaBHUTENIBHO AIEeKO APYT OT IpY-
Ira, HO Ha KOCMIYECKMX PacCTOSHUAX UX JJOCTAaTOYHO MHOTO,
HI03TOMY CBET OT [ja/IeKNX 3Be3[ [IbUIeBble 00/1aKa He IPOIry-
CKaTb, IO9TOMY TYMAHHOCTb BUJUTCA B T€IECKOIl KaK TeM-
Has1. TeMHble ISATHA Ha oHe 3Be3N [a/laKTUKILL, 9TO U eCThb
IbUTEBbIE OO/maKa.

MaremaTiryeckne 3ajaqan

3agaya 1. CKOMbKO KOCMMYECKMX HBIIMHOK MOXET pac-
monaraTbCA BJOb JIyda 3peHmsa jymHoi 5000000 M, ecnn
cpefiHee pacCTOsIHME MeX Ty IbUIMHKAMM COCTABAeT 2,5M?

Pemenne. 50000000Mm:2,5M=2000000m1pUIMHOK

Ha myye mmumoit 50000000m pacmomararorca 2000000
IIBITIHOK

Puc. 8


https://commons.wikimedia.org/wiki/File:The_Crab_Nebula_(weic2326a).jpg?uselang=ru
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3agava 2. Ha puc 4 ¢poto TyMaHHOCTH IO, Ha3BaHUEM
«KoHckas ronosa» B cosBe3guu OpuoH. YI/IOBOI pasmep
(pyc. 7) TYMaHHOCTHU COCTaBJIACT B CpefHeM 7 YITIOBBIX MIU-
HYT. CKOZIbKO 3TO COCTaBJIAET YIIOBBIX CEKYH/[?

Pemrenne. Yron msmepserca B rpajycax, YIJIOBbIX MMU-
HYTaX U YIJIOBbIX CeKyHZax1 yrnoBas MuHyTa = 60 YIIOBBIX
cexkyH/f. Pasmep TymanHocTH «KOHCKast TonoBa» COCTaB/sAET
IIPYMEPHO 7 YIIOBBIX MUHYTBI WM 7¥60 YITIOBBIX CEKYH], =
420 yI7I0BBIX CEKYH/

3apava 3. /InHeltHbli AraMeTp TyMaHHOCTH « KOHCKas rofo-
Ba», B CpeiHeM, 3,5 cBeToBbIX rofia. CkopocTb cBeTa 300000kM/c.
Iopcuuraiite pramMeTp TYMaHHOCTY B KMJIOMETpPax.

Pemenme. R=  3,5*300000xMm/c*3600c*249*365cy T~
331128*10°000xm

3apgaya 4. B TymanHoctm «KoHcKad ronoBa» mpu-
CYTCTBYIOT TBepjible 4YacTulpl pasmepoMmMr = 0,2 MKM =
0,0002mM. KoHIleHTpaums NBUIMHOK TaKasd, 4TO TyMaH-
HOCTb He IPOIYCKAeT CBET OT [JaJNeKNX KOCMUYECKUX 00D-
exToB. CKO/IbKO IBIIMHOK 3aHMMAIOT IIOIafb B 1 KBa-
ApaTHbI MUIIMMETP? (MOXXHO HPUHATH (GOPMY IIBIIMHOK
B BIJIe KBajjpara)

Pemenne. Iromap, 3aH1MaeMas1 OGHON IbUIMHKON paBHa:
S=r * r = 0,00000004 xB. MyMMeTpa Ha ofHOM KBaspaTHOM
MmummeTpe nomectAarca 1:0,00000004= 25000000 nbIIMHOK.

3agava 5. Ha puc. 8 KpaboBuaHast TYMaHHOCTb, KOTOpast
obpasoBamach B pe3y/ibTaTe B3pblBa 3Be3[bl. DTOT B3PBIB
mpousoren B 1054 1. I1pu B3pbiBe U3 Hep 6110 BRIOPOIIEHO
OTPOMHOE KONMYECTBO IbUIM — MeIbYalilliNX TBEPHAbIX Ya-
ctuil. TyMaHHOCTD CBeT/Iask IOTOMY, YTO B IIeHTpe HaXO[uUT-
Cs1 HEMITPOHHAA 3Be3Jla, M3Ty4YeHe KOTOPOJ HarpeBaloT Ya-
CTWUYKY IIBIIM, OHYM PACKAJIAITCA U CBEeTAT (KaK, HallpuMep,
pacKajleHHBII MeTAJLI).

Beraucnuth yrnoBoit guameTp 3TOM TYMaHHOCTH, €CIu
paccTosanue 1o Hee 6500CBETOBBIX JIET, a €€ JuaMeTp 11 cBe-

TOBBIX JIET. YIJIOBOJ UaMeTP ¢ B TpajlycaxX BbIUMC/IAETCA 110

,Z[l(ame'rp TYMAaHHOCTH B CEETOBRIX rogax “ 600

dopmyre: ¢ =
PACCTORHHE J0 TYMAaHHOCTH ECEETOBRIXT0Jax

KpaboBupiHas TyMaHHOCTb PacIIMPAETCA CO CKOPOCTBIO
12000xMm/c.Ha cKo/mbKO KMIOMETPOB YBETUYUTCA PafiuycC TY-
MaHHOCTM 3a OIMH rox?

1ice netr

Pemenne. A) ¢ = 5500cmer*60° =0,1°
b) Ar=12000 xm/c*3600c*249*365cyT =378432000000 KM
=38*10"km
3agaya 6. Paccrosinme fo KpaboBupgHO! TyMaHHOCTH
npuMepHo 6500 cB neT. CKOMbKO 3TO Mapcek? 1 nk = 3,26 cB
roga
Pemenne.,r=6500:3,26=1993,815...~2000mnk
3amava 7. ITbutb B KpaboBugHOI TYMaHHOCTU COCTO-
UT U3 TPApUTOBBIX U CHIMKATHBIX YaCTUIL] Pa3MepoM IIpu-
MepHO 0,1 MM, paclONIOKEHHBIX Ha PAaCCTOSHUN B cpefHeM 10
M ApyT oT gpyra. CKOIbKO IBUIMHOK PACIIOaraloTcs Ha I/IN-
He B 1 kxM? Kakoit 06beM 3aHMMAIOT IBUIMHKY Ha jTy4e B 1 Km?
Pemrenne. N= 1xkm:10M=1000M:10Mm=100 (1xpI-
mmHOK). O6beM  OfHOIL IIpUMEPHO  pa-
BeH: v=0,1*0,1*0,1=0,001mm>. BCeX MbUIMHOK
V=100*0,001MmM>*=0,1Mm>.
BopiBopabl
1. IlpoBemeHo cpaBHeHMe OOBIYHON (OBITOBOI) MBUIN
U KOCMMYECKOJI IIbUIM, IIPUBEeHBl METOAbI OIpefe-
JIeHUs1 pasMepa MbIIeBOro o6Iaka
2. BoifeneHsl 06/1acTy MBUIEBOTO 0OpasoBaHMsA — TY-
MmaHHOCTb «KoHcKast ronoBa» u KpabosugHas TymaH-
HOCTb.
3. CocTaBleHa cepus MaTeMaTM4eCKMX 3afiad, VJLIIO-
CTPUPYIOLINX OCOOEHHOCTN KOCMUYECKMX IBUIEBBIX
0671aKoB

IIbUIMHKIN

O6beMm

JINTEPATYPA:

1. Bopournos-Benbsamunos B. A. Acrponomust. 11 ki1.: Yue6, ajst ob1eo6pasosar. yueb, 3aBefenuit / b. A. Boponrjos-
Benbsimnnos, E. K. Ctpayr.4-e usp., crepeorun. — M.: [Ipoda, 2003-224 c.: ., 8 1.

2. https://ru.wikipedia.org/wiki/Kocmmdeckas_mbiib

3. Maremaruka 5 kmacc: y4e6 jyis1 obuieobpasosar opranusanuit; usganue B pdf-¢opmare [C. M. Hukonbckuii,
M. K. IToranos, H. H. Pemiernukos, A.B..Illekun]-22 usp, crepeotnn-Mocksa: IIpocBemenne, 2022.-272¢
4. Pasmep vactuy kocmudeckoit ety / kartaslov.ruru.ruwiki.rubigenc.ru

i

CKOpOCTb YacTNI] B KOCMIYIECKOM IblIeBoM obmake https://ru.wikipedia.org/wiki/

6. CypanH B. J)Knsub B kocmmaeckoit mbumn https://podster.fm/podcasts/surdinpodcast/e/312203/surdin-voda-v-lun-
nyh-kapsulah-razgadka-oumuamua-zhizn-v-kosmicheskoy-pyli

MareMartuuyeckue 3agauu o HEeKOTOpbIX obbekTax ranakTuku

Camoiinoe Makcum Anexcanoposuu, yuausuicsi 6-20 Kknacca

Hayunsiit pykoBopgutens: Yexynaesa Mapus Eezenvesna, yuumenv usuku, mamemamuxu, AcmpoHomMuu
MBOY «Iumnuasua Ne 1 umenn B. V. Jleanna» . YnbsAHOBCKa

aTeMaTuKa — 9TO He TOJIBKO YMCIa. TO YMC/Ia, KO-
TOpble MOIYT PaccKasaTb O HEKOTOPBIX 0ODbeKTax
Hamen [anaktukny. 3emns HaxoguTcsa B COMTHEYHON

cucreMe, ComHile — ofHa 13 3Be3y [amakTuky. Matematude-
CKUe 3a/Iaul MOTYT paccKa3aTb O MHOTVIX YMC/IEHHBIX XapaK-
TePUCTUKAX 0OBEKTOB 9TOI OTPOMHOI cuctembl. [IpercTas-


https://kartaslov.ru/%D0%BA%D0%B0%D1%80%D1%82%D0%B0-%D0%B7%D0%BD%D0%B0%D0%BD%D0%B8%D0%B9/%D0%9A%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F+%D0%BF%D1%8B%D0%BB%D1%8C
https://ru.ruwiki.ru/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D1%8B%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/
https://podster.fm/podcasts/surdinpodcast/e/312203/surdin-voda-v-lunnyh-kapsulah-razgadka-oumuamua-zhizn-v-kosmicheskoy-pyli
https://podster.fm/podcasts/surdinpodcast/e/312203/surdin-voda-v-lunnyh-kapsulah-razgadka-oumuamua-zhizn-v-kosmicheskoy-pyli
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7eHMe o laaKTuKe paclnpsAIOT 3HaHMA O BeceneHHolt u, TeM
CaMbIM, ITOKa3bIBAIOT KaKOBA YHMKa/bHAA XU3Hb — JKM3Hb
Ha Halllell IUIaHeTe.

Lenb: cocTaBUTh MaTeMaTH4YecKMe 3afadu, UIIOCTPU-
pyloline HeKOTOpbIe YMCIOBble XapaKTEePUCTUKU OOBEKTOB
lanakTuxm.

B actponomMun pyia usMepeHus pacCTOSAHUI UCIIONb3Y-
I0TCs CIIeNa/ibHble efVHNUIIbL. PacCcTOAHMA O KOCMUYECKUX
00BEKTOB HACTONMBKO BEIMKN, YTO M3MEPUTHh OOBIKHOBEH-
HOJ1 JIMHENKO VX HEBO3MOXHO. B acTpoHOMMN onpepern-
€TCA YToJl, IOfl KOTOPBIM CO CBeTH/IAa BUJIEH pajinyc 3eMHO
OpOUTEI, TePIEeHANKYIAPHBI Nydy 3penus (puc. 1). Stor
YTOJI Ha3bIBAETCA TOSMYHBIN Iapajulakc. JInHeHasa egyHu-

IJa pacCTOSHNUSA IIPUMHMMAETCA OMH IapceK — eC/Iu Tofud-
HBIJI IIapaj/UIaKC CBETU/IAa PAaBEH OJHONM YINIOBOM CEKYHJE.
CBeT pacIpocTpaHsAeTCs He MTHOBEHHO, a C OIpefie/leHHOI!
CKOpOCThI0. UTOOBI CBET PACHpPOCTPAHM/ICS Ha PACCTOSHIE
lmapcex, HOTpe6yeTcs{ 3,26 semubIx roga. ITostomy gacro
B ACTPOHOMUM WCIIONb3yeTCs €fMHUIIA PACCTOSHMA OJVH
CBETOBOJ Tofi. YITIOBOE PAaCCTOSAHME MEXAY KOCMUYECKUMU
00BbeKTaMI — YrOJI MeX/y HalpaBeHNeM Ha OfUH 00BeKT
 Ha fipyroii (puc. 2).

ITonoxxenne Conuua B [anmakTuke rmokasaHo Ha puc. 3.
Paccrosanue o nenrpa lamakTukyu npumepHo pasHO 26000
CBETOBBIX IOfia.

+ ToauuHbIil Napannakc

d= 2(]6265”:3_

T

Puc. 1

Puc. 2

Cﬂ“paRbH b2 pYHABde
e N e

5
o
e
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3amaun mo MmaTeMaTuKe

BPEMH, 34 KOTOopoOe Ny4y CBeTa AoCcTuraet 3emnn

8 MuHyT 18 cexyng

i3]
ceky'ﬂtbf

+

13 TOR® MonapHas

4,2 ropa

3gesns

Mpokcuma
Llenraspa

. ConHue
Nyna

Puc. 4

3amava 1. Topnunblil mapautakc m» 3Be3sl Anbda en-
TaBpa paBeH 0,75». UeMy paBHO pacCTOsIHME B apceKax?

Pemenne: r(nk) = 1: m»=1:0,75»=1,3nkK

3apaua 2. Ha puc 4. [TokazaHo paccTosHME IO HEKOTO-
PpbIX Ten [amakTUKM B CBETOBBIX TOfjaX, MMHYTaX U CeKyHJax.
Paccrosanme o spkoii 3Be3nnl «IlonsapHas 3Be3fa», KOTopas
yKasbIBaeT Nomoc Mupa, paBH0434 CBETOBBIX IOfia; IO 3B€3-
ool ITpokcuma IleHTaBpa mpuMepHO 4CBETOBBIX I'OfIA.

1. Pasnoxxute 3t uncna434 u 4 Ha IPOCTbIE MHOXNTE-
.

2. Haitgure Harb6oOMbIIMil OO JeMUTENb IS TUX
yucen: 434 u 4.

3. Haiijute HauMeHblee 00Iee KpaTHOE [T 9TUX M-
cen: 434 n 4.

4. Bo ckonbko pas IlonsapHas 3Be3fa fanblile, 4eM 3Be3-
na ITpokcuma lenTaspa.?

Pemenne.

1. 434=2.7-31;4=2.2.

2. Haubonpmmit obmmii gennTensb, 3TO Haubosbliee
YIICII0, Ha KOTOpOe 6e3 ocTaTKa HensATcs uncia 434 u
4. HOl=2.

3. Haumenbiee oOiiee KpaTHOe — 3TO HauMeHbIlee
YILCII0, KOTOpOe flenuTcs 6e3 ocrarka Ha 434 n4. HOK
= 868. Uro6s! Brruncnutb HOK packmappiBaeM Ka-
JKJIO€ 4YMC/IO Ha MPOCTble MHOXUTenu. 434=2-7-31;
4=2-2. B uncrne 434 He xBaTaer 2, a B 4nc/ie 4 He XBaTa-
et 7-31. Yucno 434 ymHOXaeMHa2, a YMCI0 4 yMHOXa-
em Ha7-31. HOK=868.

4. 434/4=108,5 [lonapHas 3Be3fia HAXOAUTCA Jabllle OT
Connia, yeM 3Be3zia [Ipokcuma lentaspa B 108,5 pas.

3apaua 3. Paccrosanne ot ConHua 0 3eMIN CBET IIPOXO-

mut 3a 8 MuHyT 18 cexynp. Ot Jlyns! fo 3emnn 3a 1,3 cekyH/
(puc. 4). Bo cxonbko pas paccrosHye ot 3eMau o JIyHbI
MeHbllle, 4eM paccTossHue oT 3emu fo ConHial.

Pemenne. 1) 8mun 18 c=(8-60+18)c= 498¢ 2) 498:1,3~385
Paccroanue ot JIynsl fo 3eMnuBB385 pa3 MeHbIIIe, YeM pac-
crosHue ot ConHIla 10 3eMIn.

3apaya 4. ComHIle pacloIo’KeHO Ha pacCTOSHUY IIpUMep-
HO 26 000 cBeTOBBIX /€T OT LeHTpa Meunoro ITytu. Ono Ha-
XO[UTCA B OFHOM U3 CIMPA/TbHBIX PYKaBOB, M3BECTHOM KaK
«PyxaB Opuona»(Puc. 3.)Pamnyc lamakTukm cocrasisaeT 52
000cBeTOBBIX T'OfIa.

BbIancuTbHAaMOONMBIINIT OOIINIT [IENUTENb ITUX YUCETT:
52000m 26000.

Borumcnuth HaumMeHbliee o61ee KpaTHoe dncen 52000 u
26000.

Yemy paBHa mmHa op6utsl ConmHLIa BOKpPYT IeHTpa [a-
JTAKTUKY B CBETOBBIX TOflax?

Ckopoctb ComnHiia o opbure cocrasmsier 230 km/c. Ka-
Koit nyTh npolifetr ConHlle 0 opOuTe 3a JBa 3eMHBIX rofa?
OpuH rop paBeH 365 CyTOK.

Pemenne.

Haub6onbimmit 061mmit geamTenb, 3T0 HauboIbIlee YnCIIo,
Ha KOTopoe 6e3 ocTaTka fienATcs yucna 52000 u 26000. Pac-
KknaabiBaeM 4mcna 52000m 26000 Ha mpoCTble MHOXKUTENN.
52000=2-2-2-2-2-5-5-5-13; 26000=2-2-2-2-5-5-5-13; cpaBHMUBa-
eM KOJIMYECTBO OOIMX COMHOXMUTENEN: IBOEK «2» B UKCIIE
52000 mATh; nATEpOK «5» B umcnae 52000 Tpyu; MHOXUTEND
«13» opuH. B yncne 26000HemOCTaET OHOV BOMKI. 3HAYUT,
yucma 52000 u 26000 MMET HaMOONBINNIA OO JeTUTEND
HOJI=26000.

Haumenbinee obmee xpatrHoe HOK aro HarypanbpHOe
YICI0, KOTOPOE JeMUTCA Ha KaXK/loe M3 [BYX HaTypab-
Heix uncen 52000 u 26000 6e3 ocrarka. 52000:26000=2;
52000:52000=1. HOK=52000.

Inuua opo6utst Conmuia L=2-3,14-26000cB.1et= 163280c¢B.
TIeT.

CornHlle npolifeT Mo opbuTe 3a [Ba 3eMHBIX TOfia MyThb
S$=230xM/c*3600c*24u*365cyToKk*2roga= 14506560000KkM.
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LIEHTABP

Purerib
KeHTaypyc

Puc. 5

TpoitHas 38e3ga Anbda LieHtaspa

Ancda LlenTaepa B

DB LenTp MacE

Anbia Lientaspa A

v

Npokciuma LlenTaspa

Puc. 6

3amaya 5. B cosBesgum IlentaBp (Puc. 5) Haxopmrcs
TpoiiHas 3Be3na Ainbga-lleHTaBpa. OTH TpM 3Be3[pl 0Opa-
IJAIOTCS TI0 BBITSHYTBIM OpOUTaM BOKPYT OIHOI TOYKH, KO-
TOpasi HasbIBaeTCs LIEHTpoM Macc (puc. 6). PaccTosiHue oT
CorHIIa 10 3TOI TPOITHOIT 3Be3/IbI PAaBHO 4,2 CBETOBBIX I'Ofia.
Paccroanmne ConHua 1o neHTpa [amakTuky MO>XXHO IPUHATD
paBHBIM 25200cBeTOBBIX 7€T. BOo CKOIBKO pa3 aTa 3Be3fa
6mmke k ConmHity, ueM neHTp [amakTukm?

Pemenne: 25200:4,2=6000. Pacctosgume ot ConHIa 10
3Be3npl Anbda IlenraBpa B 6000 pas MeHblIle, YeM paccTosI-
Hue ot CosHIja 10 LeHTpa [anmakTuku.

3apmava 6. Ha pric. 6 mokasaHo mojoxkeHue 3Be3 Anmbda
IlentaBpa A n Anbda LlentaBpa B. OTn 3Be3ppl ABIKYTCS
BOKPYT OJHOI TOUKM — OOIIero LjeHTpa MAcC IO BBHITSHY-
TBIM Op6uTaM. IIpy 9TOM YI7I0BOE PAcCTOSHUE MEX/Y HUMU

MeHseTcs oT P1=1,7 (yrnoBble ceKyHAbI) O P2= 22,1 (yrmo-
BbIe CeKYH/IbI). Bo cKO/IbKO pas MeHseTcs pacCTOSHUE MEX/TY

3TUMU 3Be3aMi:Pa: Py —?

Pemenne.@2: @y ==22,1:1,7=13.
3apava 7. Ilonapuas 3Bespga npubmkaercs K ConHIy
¢ HeKoTopoli ckopocThio. CkopocTh CONMHI[a OTHOCHUTEINb-
HO ILeHTpa [amakTuKM MOXXHO NPUHATH paBHOI 221 KM/cC.
CxopocTtb npubmwkenns [ToapHOI 3Be3[bl MOXKHO Y3HATD,
663
eC/IM COKPATUTD Apobb: —. UeMy paBHa 9Ta CKOPOCTB?
663
Pemrene: [Ipo6p — -
ctu ConHIIa OTHOCUTENbHO IjeHTpa [amakTuKu M CKOpOCTHU

npubmokens 38e3abl K ConmHny. 9Ty Zpobb MOXHO COKpa-

663 663:3 221

TUTB: = o = o [MonsipHast 3Be3fa MpUOIMKAETCA
k ConHIy co cKopocThio 17 Kkm/c

3agaua 8. PaccrosHme Mexny 3Besmamu «Ajnbda Llen-

TaBpa A» u «Anbda LlenTaBpa B» nmepuopmdeckn MeHsAeTCA.

Yemy paBHO HauboJIbliIee pacCTOSHIE MEXIY STUMM 3Be3a-

165
MMU, €¢I X OTHOLI€HVE€ PaBHO __, 4 HaIMEHbIII€E€ paCcCTOA-
a3

COOTBETCTBYET OTHOIIECHNIO CKOPO-

HMe paBHO 11 acTpPOHOMMYECKNX eAMHUI?
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165 165 33
Pemrenne: [[po6b—— MOXXHO COKpaTUTh Ha 5. - = 11
e =

. Haubonpuiee paCCTJoJHHI/Ie paBHO 33 acCTPOHOMMYECKMUX
eIUHNL.

3agava 9. OtHomenne nuamerpa ConHIIA K AMaMeTpy
3Be3/pl [Ipokcuma I]eHTaBpa MOXKHO 3amucaTh B BUjie [po6u

7

1. Juamerp CoJNHIIA MOXXHO NPUHATb PaBHBIM 1,4 M/IH KM.

Yemy paseH auameTp 3Be3nbl [Ipokcuma IlenTaBpa?
7 1.4

Pemenme: 7="_"x = 0,2 [luamerp 3Be3pt IIpokcuma Len-

TaBpa paBeH IpuMepHO 0,2 MIH KM.

beTenorense

|
. @ - ’

nuﬂﬁlnm: mhnﬁﬁau aH

AuTapec

Puc. 7

3apmava 10. Ha puc. 7 mokasaHbl M300pa>keHUsA OTHOCHU-
TEeTbHBIX PasMepOB HEKOTOPHIX 3Be3f lamakTmkm. Papmyc
3Be3nbl AHTapec B 700 pasa 6ombiie paguyca Connna. Pamu-
yc Conuua 6onblre paguyca 3emnu B 108 pas. Paguyc 3emmn
paBeH 6400 kM. Yemy paBeH pagnyc 3Be3pl AHTapec?

Pemrenne. Pannyc Conuna R, =6400 km*108 = 691200 =
700000 xm

Papnyc
=490000000xM.~49*107km

3agauva 11. 3Besfa Aurapec npubmokaercst K CONHITY co
cxopocTbIo 3,4xM/c. Ha kakoe paccTosiHIe OHA IPUOIN3UTCS
k ConHIy 3a OfHM CyTKM?

Pemrenne. 3Besfa npuOIUSUTCS HAa PaCCTOSIHNUE:
L=3,4 xm/c *3600c*24c=293760xm

sBesmpl  Anrtapec Ry= 700* 700000 xMm

3apaya 12. 3Bespa berenbreiize umeer pagnyc B 640 pas
6ombie paguyca ConHua u ygansgercsa ot ColHIa co CKOpo-
ctpio 22 kM/c. Pagnyc Connna pasen 700000km. Yemy paBen
pajuyc 3Be3zibl B kM? Ha Kakoe paccTosiHIe yIannTcs 3Be3jja
3a 6 mMecsineB? (B Mecste TpuHATH 30 Hei)

Pemrenme. Paguyc ssesgsl R = 640*700000xm~ 448*10°
KM
3Besfia yoamUTCA Ha paccrosgHme: L=22km/c*3600c*249*-

30cyT*6Mec=3421440~ 34 * 10°km.

BriBojgbr:

HPMBCHCHI)I onpeueneHI/m HCKOTOPI)IX OCHOBHBIX €1~
HUIbI I/ISMGPGHI/IH, KOTOpre I/[CHO]'[I)SYIOTCF[ B aCTpOHOMI/H/I.
Hpe]l)'[O)KeHa cepI/m MaTeMaTM4Ye€CKuxX 3ajgad, KOTOpre OaroT
IIpencTaB/I€HNE O 3BE€3JaX lamakTukm. Saua‘m C aCTpOHOMMU-
YeCKM CO,[[CP)K&HI/IGM IIOKA3bIBAKT, YTO MaTeMaTMKa ABJIA-
eTCA I/IHCprMeHTOM B UCCIEJOBAaHNM KOCMOCA.

JINTEPATYPA:

1. Bopounos-Benbsamuuos b. A. AcrpoHomus. 11 xi.: Y4eb, s obmeobpasosar. yued, 3aBegennit / b. A. Boponnos-
Benbsamuuos, E. K. Crpayt.4-e usp., crepeorun. — M.: [Ipoda, 2003-224 c.: ui., 8 1.

2. MareMmaruka 5 knmacc: yue6 g/ o6ieo6pasosat opranusanmit; usganve B pdf-gpopmare [C. M. Hukonbckuit,
M. K. IToranos, H. H. Pemetnukos, A.B..IlleBkuH]-22 uspm, crepeotun-Mocksa: IIpoceenne, 2022.-272 c.

N W

Anbda-Ilenraspa https://dzen.ru/a/YBQdcRI8yHZ8ZdCj

TamaxTyka https://adil9.ru/news/103431-eto-obnaruzili-za-predelami-mlecnogo-puti

Topmunbnit mapannakc https://cool-readers.ru/foto/chemu-raven-gorizontalniyy-parallaks-makemake
YrioBoe paccrosuue https://laminarts.ru/rasstoyanie/mejdu/sferami/

HenTanp. Cossespue http://www.gamer.ru/fallout-3/gallery
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ManoussecTHblie MaTeMaTu4yeckue onepayuu

Yawuxun Anopeii Ieopeuesuu, yuauuiicst 9-20 knacca

Hayunbiit pykoBogutens: Boi6oprosa Onvea Eézenvesna, yuumenv mamemamuxu
I'BOY mkoma Ne 90 Boi6oprckoro paitona Cankr-Iletep6ypra

B cmamebe asmopsl nuwlym o ManaousyyeHHbIX U Masou38eCmHbIX MaAmMeMamuyeckux onepayusix.
KnioueBble cfioBa: Mamemamuka, onepayuu, 0eticmaus, Masousy4eHHOCMb, hakmopuassl, Cynpemym, UHGUMYM, CUHYM,

3HayeHue, onpedesieHue.

MaTeMaTUKe CYLIECTBYIOT pas3jnMyuHble [eCTBUI —

oneparyu. Ilo ompefenenuio, omepanys B MaTeMaTH-

Ke — 9TO IpeobpasoBaHUe OFHOrO 06beKTa B JPYTOIL,
KOTOpPOE CTaBUT B COOTBETCTBME OfHOMY WINM HECKOJIbKIM
37IeMeHTaM MHOXKeCTBa (apryMeHTaM) ApYroil sleMeHT (3Ha-
venne). Hammpumep, crnoxenne. 9to onepanys. Vi Bpraura-
HIte, yMHOXKeHIIe, JIefieH1ie, BO3BE/IeHIE B CTeIIeHb, U3BJIeYeHNe
KOPHsI U3 YICIIa, orapudm, pakropua, CUHYC, KOCUHYC, TaH-
TeHC, KOTaHTeHC, HTerpai, guddepeHan — 3To 13BeCTHBIE
MaTeMaTM4YecKue OIlepaIny, O KOTOPBIX 3HAeT OUeHb OOIBIIION

sgn(x) =

_1.1

HPOLIEHT HACEIEHNS, B 0COOEHHOCTY MaTeMaTHKN 1 yIEHbIE.

Ho Beppb cymiecTBYIOT U pyTie ollepaluy, KOTOpble Me-
Hee M3BeCTHHI. Hanpumep, ecTb Tak Ha3bIBaeMas OIeparus,
KOTOpasi 00603HAYAETCS KaK SN, @ HA3BIBACTCS CUTHYM.

Cuznym — 9TO KYCOYHO-TIOCTOSIHHAst (DYHKIUs Jeli-
CTBUTENIbHOTO apryMeHTa. Ilo cyTn, omepanys o4eHb 1€rkas
U BeCbMa y3KOHanpasjeHHasA. OyHKINA 9Ta MMeeT 3HaYeHNue
-1, +1, 0. 3aBMCUT 3TO OT TOTO, KaKOI 3HAK 6yneT Y JAHHOTO
IeICTBUTENIBHOTO YMC/IA. 3alMCAaTh HaXOXKJEHME Sgn X MBI
MO>XeM CTIefYIOLIVM 06pasoM:

1, >0
0, z=0
x <0

Puc. 1. Onpenenenne curaHyma ymucna x

«CurHyM oT X — QYHKLUS OT [eiICTBUTENBHOTO YNCIIa
X, paBHasl 1 [yIsl IIOJIOXKWUTENbHBIX X, PaBHAsl HY/IIO IPU X =
0 u paBHas -1 s orpunarenpHsx x» — et O. A. Cra-
poBa B CBOeil Hay4HOIT cTaTbe «KycouHO-3aaHHble QYHK-
uyu». [1, ¢ 26]

[TpakTudecKoe 3HaYEHE CUTHYMa: CUTHYM IIPYMEHSIEeTCsI
B Teopuy 06pabOTKY CUTHAJIOB, B MAaTeMATIIeCKON CTaTH-
CTHKe M IPYTUX pasjenax MaTeMaTIK, I7ie Hy)KHa KOMITAKT-
Hasl 3aICh U1 MHAMKALMY 3HAKa YMC/Ia.

IToMuMO M3BeCTHOTO BceM dakTopuana u cybgdaxTopua-
71a, CyIeCTBYIOT elé BoceMb BUoB dakropuanos. Paccmo-
TPUM HEKOTOpPbIe CaMble MHTEPECHBIE 13 HIX.

Hanpumep, npaiimopuan. Ilpaiimopuan 4uciaa n — 3To
IIpou3BeJieHNe BCeX MPOCTHIX YMCeT OT OIHOTO /IO YMC/Ia N.

[Tpaiimopuan o6osHavaeTcss cumBonoM #. Hampuwmep,
7# = 2*3*5*7 = 210. To ecTb MBI IIPOCTO IEPEMHOXKaeM BCe
NIPOCTBIE YMCTIA IO YKCa 7.

«IIpaiiMopuan umcia — 9TO NPOU3BENEHUE BCEX IPO-
CTBIX MHOXXUTENEN, He TMpEeBbIIAIOMNX [JaHHOE YIUCIIO.
O6o3Hauaercsa oH n#. Hanpumep, 10# =7 -5 -3 - 2». — nu-
et O. B. [Tanumena B cratbe «PacimpeHne HOHATUA 00
apudMeTHYeCKUX ONlepalyAX HaJ YMCIaMU B IIKOJIBHOM
Kypce MaTeMaTukm». [2, ¢ 69]

Bospacranye QyHKIUM IpaiMopyana MOXXHO HaIIALHO
IIPOJEMOHCTPUPOBATD CIIEAYIOUIVM IpapyKOM:

Puc. 2. Ipadux o6sraHoro ®axropuana u rpadpux Iparimopuana



54

«lOHbBIN yueHbI» « N2 8(93) « 2025 1.

Emé omun Bup dakropuana — Pubbonauuan. Hassan
o uncinaM Orbonavun. Grb660HaUMANM YUCIa NI — 3TO IPO-
usBeieHne Bcex umcen Oubonawyn, kpome 0 o Ymcma n.
O6o3navaercs kak n!E

Hamnpumep, 10'F = 1¥1*2*3*5*8 = 240. Kak 06011 gpyroit
(axTOpMa, BO3BECTU B HETO MOXKHO TOJIBKO HATypajbHOE
9UCTIO.

dakropuan nox HasBaHreM «DubOOHAUMAT» UCHIOIB3Y-
eTCsl B MaTeMaTUKe /IS OIpefe/ieHNst OMHOMMAIbHBIX K09g-
¢dunmenros OGuboHATUM.

Eié oy 13 BULOB — cynepdaxmopuan, KOTOPbIil ObI-
BaeT B iByX Bapuauuax — Cynepdakropuan Cnoyna n Cy-
nepdaxropuan [Iukosepa.

«Cy1ecTBYIOT 1 ApYyrye BUABI (PaKTOPMAIOB, HANTI MH-
(hopMaIio 0 KOTOPBIX MOXKHO HPEI0KUTh CaMIM 06ydaro-

mUMCst — 3TO runepdakropuai, cynepdakropuan CroyHa,
[Tuxosepa, Pubonavunan». — muiret O. B. [Tanniesa [2, ¢
72]

W3-3a cnoxxHoctu Cymnepdakropuana [Inkosepa paccmo-
tpuM TonpKo Cynepdakropuan CroyHa.

Cyneppaxmopuan Cnoyna 4ucia n — 3TO IpoU3Befie-
HIte (paKTOPUAJIOB YMCeN OT OFHOro fo uncia n. ObosHava-
ercs Kak sf(n).

Hamnpumep, BospMméM uncro 4. Sf (4) = 11 ¥ 21 * 31 * 41 =
1*2%2*3*2%3*4=288. 910 BecbMa OBICTpOpACTyIIasi
¢byHKLMA.

Cynepdaxropuan C/IoyHa UCIONb3YeTCA A BBIYKMCIIE-
HIIsI TIPOM3BefieHNsT aKTOPUAIOB YUCeNT, MEHBIINX MM PaB-
HBIX 33JJAHHOMY.

-

A 3. Cynepdakropman umcna n
- obosHayvaertcs sf(n)

sf(4)=11-21-31-41=288

#: Boryucnume:
sf(3)=1!-21-31=12
sf(2)=1!-21=2
sf(1)=1!=1

‘ sf(0) =1

- Npou3BeAeHUE NepBbiX N GaKToOpManos
- onpegenunn B 1995 r. — H.Cnhoan v C.Mnoyo

sf

Puc. 3. Cynepdaxropuan CrroyHa, OCHOBHbIE CBeeHIs

[nnepdaxropuan — emé onyH 13 BUAOB (pakTopmana.
Tunepdaxmopuan 4ucina n — 910 MpOK3BEfEHIE BCEX Lie-
JIBIX 9MCeTI OT 1 10 N, BO3BEIEHHOE B CTEIIEHb, PABHYIO 9TOMY
e IUCTTy.

Hamnpumep, ects uncno 3. Tunepdaxropuan Oyger BbI-
CUNTBIBATBCS CIeAyomuM obpazom: H(3) =1*2*2*3*3
*3=108.

TunepgaxTopnan UCIOIb3yeTCs B MaTeMaTHKe Ji/Is OITiCa-
HIIS OTIPEie/IEHHOTO POCTA YMC/IOBBIX OCTIE0BATETIBHOCTEIL.

Takke CylIecTByeT ellé ¥ Ma/lOM3BECTHBII OOpaTHBII
dakropman. [lo ompeneneHuio, obpaTHblit dakTopman —
3TO YUCIIO, (PaKTOPKA KOTOPOTro n! 11 eCTh NCXOZHOE IUCTIO.
O6o3Havaercs Kak n!? i n?

Hamnpumep, Mbl 3HaeM, uto 5! = 120.

Torma 120¢ = 5.

242 =4.

O6parHblit pakTOpuan UCIONb3YeTCs I PelleHns 3a-
may xombOuHatoprku. OH IO3BO/MAET HANTU 4MCIO, BaKTo-
pMal KOTOPOro paBeH McxogHoMy uucty (n!). B wactrocTh,
n!? — 3TO0 4MC/IO peMEeTOB, KOMNYECTBO IIePeCTaHOBOK KO-
TOPBIX (CIIOCOO0B PACITONOXKEHNS) PABHO n!

Ha 9T0OM 0CTaHOBMMCS C MA/TOU3BECTHBIMM (paKTOPHUAIA-
Mmu. IlepeiinéM K IpyrMM ManoM3BeCTHBIM omepanusam. Bce

3HaloT 1po norapudm. Ho fanexo He Bce IIOAM 3HAIOT, YTO
ecTh omepanysi, obpaTHas JIOTapUPpMUPOBAHUIO, KOTOpPas
HasbIBaeTCA nomenyuposanue. Ilo-npyromy e€ emé Hasbl-
BAIOT aHmunozapudm. Autunorapupm — 9TO 4UCIIO, JIOTa-
prdM KOTOPOTo paBeH 3aJaHHOMY 3HAUEHMUIO.

O6o3navaercs Kak antilog. Harmpumep, ecTb BeIpakeHne
antilog10 3. Ecin morapudm n3 1000 mo ocHoBanuio 10 pa-
BeH 3, TO COOTBETCTBEHHO aHTUIOTapidM 13 TPEX IO OCHO-
BaHMIO fiecThb Oymet = 1000.

To ects antilog10 3 = 1000.

«JIy151 TOTO, 4TOOBI TI0 KAaKOMY-HMOY/b Torapudmy HailTn
YMCTIO COOTBETCTBYIOLIEe, MbI OOpalljaeMcst K aHTHIorapud-
mam» — mutet b. B. Tonden B xkuure «Jlorapudmsr, AHTH-
norapudmsl u TpUroHoMeTpuuecKyie BeTNYNHbI B YIIPOIIEH-
HBIX Tabnmumax». (3, c 14]

AnTunorapngmsl UCIONb3YIOTCA B PA3INYHBIX 00/IACTAX.
Hanpuwmep:

B xumun — piia pacyéra pH pacTBOpOB;

B ¢usmke — s ommcaHMs MpOLECCOB 3aTyXaHUs
Koe6GaHmiz;

B oKoHOMUKe — H/Is1 MOAEMMPOBAHNUS POCTA HACENEHIs
VI KallnTajta.
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TABJINUA AHTWJIOTAPNOMOB

Ixcnosenunansioe | Jlorapupm AnTunorapupm
BBIPAXKEHHE
10" 0,0 1,000
100! 0,1 1,259
1002 0,2 1,585
1003 0,3 1,995
1004 0,4 2,512
1007 0,5 3,162
1006 0,6 3,981
1007 0,7 5,012
1008 0,8 6,310
1002 0,9 7,943
10'° 1,0 10,000

Puc. 4. Tabnuua AaTHIOrapUdMOB

[Tocnepnume meiicTBUA, YTO MBI PACCMOTPUM, 9TO CYIIpe-
MYMBI 1 THPUMYMBI, TOXKe OYeHb Ma/ION3BECTHBIE, HO OYeHb
3HaulMMble OTlepaliIL.

ITo onpenenenuio, cynpeMyM MHOXKeCTBa X — 3TO Hau-
MEHBIINIT 97IeMeHT MHOXKeCTBA, KOTOPbIt 60IbIIIe M paBeH
nobomy anemenTy MHoxecTBa X. CylpemyM 0603HagaeTcs
Kak sup X.

«IlycTh 4MCIOBOE MHOXKECTBO M OIpaHMYEHO CBEpXY.
HanmMenbiras us Bcex BEpXHUX IpaHell JAHHOTO MHOXECTBA
Ha3bIBAETCsA TOYHOI BEpXHell I'PaHbIO MU CYTIPEMYMOM 3TOTO
MHOXeCTBa 11 0603HavaeTcst sup M mmu sup xeM x (0T matns-
CKOTO CJIOBa «SUpremumy» — HaubObIINiT)». — OOBICHIETCS
B yueb6HuUKe «MaremaTudecknuit aHanus. Yacts 1» [4, ¢ 56]

O6bscuio mporge. Hampumep, ecTp MHOXeCTBO X=
{2;3;4;5;6}. OHO ABIAETCA TOAMHOXECTBOM, TO €CTh BXOIUT
B MHOXXeCTBO HaTypaibHbIX umcen N. CympeMyMoM MHO-
)xecTBa X 6yneT 6, HaMeHblllee U3 HaTyPa/lbHBIX yucen N,
6orbliree M060T0 91eMEHTa MHOXeCTBa X.

3anuceiBaTbcA Oyzet Tak: sup X = 6.

MupumymM, abcomOTHO HA0OOPOT: UHPUMYMOM TIOM-
HO>KeCTBa X YaCTUYHO YIOPAFZOYEHHOTO MHOXeCTBa (M
K/macca) M HasbIBaeTCs TaKOM HauOONbLINIT 37IEMEHT MHO-
J)KecTBa M, KOTOpbINI paBeH MIM MEHblIEe BCEX 3/IEMEHTOB
mHOXecTBa X. O603Hauenne: inf X.

«IlycTh umcmoBOoe€ MHOXeCTBO M OIpaHMYEHO CHU3Y.
Hawubornpiuast u3 Bcex HIDKHUX TPaHell JaHHOTO MHOXeCTBa
HA3BIBAETCsI TOYHON HIDKHEN TPaHbI0 WV MHGUMYMOM 9TO-
ro MHOXKecTBa U ob6osHavaerca: inf M, man inf xeM x (ot
JIATUHCKOTO «textitinfimum» — HaMMeHbIINIT)» — IIOf-
TBEpX/aeTcs B yuebHmKe «MartemaTnaeckuit anamus. Yactp
1» [4, c56]

Hanpuwmep, ectb MHOXXeCcTBO X= {4;5;6;7;8;9}. OHO BXO-
IUT B MHOXX€CTBO HaTypanbHbIX uncen N. Vudumymom 6y-
ieT 4ucio 4, TaK Kak 9To HaubosIblilee 13 HATYPAIbHBIX UK-
ceJl, MeHbliee r60ro sneMenTa us X.

3amuceiBatbeA Oyzet Tak: inf X = 4.

CympeMyM 1 MHOUMYM HY>KHBI [/Is1 OIMCAHMS TPAHUI]
MHOYKeCTB B MaTeMaTuKe.

OTU OHATHS TTIOMOTAIOT:

[ToHuMarp mOBefeHMe (QYHKIWIT U IIOC/IEfOBATENbHO-
CTell, 0COOEHHO KOITa OHM He CXONATCS B TPafUILMOHHOM
CMBICTTE;

Pemats 3afaum, cBsA3aHHbIE C MpefieNlaMi, HeIpepbIBHO-
CTBIO U OIITUMM3ALIVIEN;

OmnucpIBaTh TPAHNULIBL M IPEETIbl B PA3TNIHBIX 00/TACTIX,
BKJIIOYAs MCYNC/IEHNe, PeanbHbIil aHaMN3, TIPo6IeMbl OIITH-
MU3ALUY 11 9KOHOMMYECKYIO TeOPUIO.

Openinterval(a, b)

AN

Lower bounds

Infimum

Minimum

Closedinterval(a, b)

N

Supremum Upper bounds

1

Maximum

Bigger

Puc. 5. CympemyMm 1 MHGUMYM Ha KOOPAVHATHOI IIPAMOI
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BriBop. B MaTeMaTHKe CyLIeCTBYIOT MHOTYE MAJIOU3YY€H-
HbI€ OIlePalVM, O KOTOPhIX IIPAKTUIECKM HUKTO He 3HaeT. Ho
3a0BIBaTh O HUX He CJIeflyeT: Y KaXK/oli oIlepaljuy B MaTeMa-

TIVIKe eCTh CBOE 3HaUeHIe, CMBICI M IIpefiHa3HadeHne. Kaxasn
orepanysi MOXKET IIOMOYb ISl PELIeHNsI ONPee/IEHHBIX 3a-
a4 B pasHBIX cdepax.

JINTEPATYPA:

1. O. A. Craposa. Kycouno-3agannble dynxunn. JKypnan: «Matemaruka. Bcé mys yunrens». Beimyck Ne 3 (51), mapt
2015.

2. O.B. Ilannuiesa. VIHHOBalMOHHbIE OAXOAbI K 00YYeHIIO MaTeMaTHKe B 1IKoje U B Byse. Matepuasnsr [V
Bcepoccuiickoit HayuHO-IIpaKTIdecKoit KoHpepernun (OMck, 15 mapta 2024 roga). CraTbs: «PacupeHne TOHATH
06 apr¢MeTNIeCcKUX OIepalsAX HaJl YMCIAMU B IIKONTBHOM Kypce MateMaTukm». OMck. Vsgarenbctso OMITIY.
2024r. — 223 c.

3. B. B.Tonden. Jlorapudmsi, AnTUIOrapudMe! 1 TpUroHoMeTpriecKe BeIMYMHBI B yIPOLIEHHBIX Tabnuiax. MockBa.
14-s1 tunorpadus Mock. Top. Cos. Hap. Xos. (Bsiuras ropopickas). 2-oe usganue. 1920 . — 16 c.

4. H.B. 3aitnesa, 3. JI. llInmknua. «Maremarudecknit anamus. Jacts 1». Yaebuuk ms Bysos. Mocksa. MTI'Y.
NsparenbctBo MockoBckoro yausepcurera. 2024. — 328 c.

MarteMatuka Ha Kaxabli AeHb: npakTuyeckoe npuMeHeHue

Yecanosckas Anacmacus I0Opvesna, yuawasicsa 11-20 knacca

Hayunslit pykoBoautens: Muponenxo Tamvana Bauecnasosna, yuumenv mamemamuxu
KTY «Iumnasus Ne 1» 1. Temupray (Kasaxcran)

Bcmamee asmop uccneayem 3Ha4yeHue mamemamudeckou epamMmomHocmu e nosceoHe8HOU XU3HU.
Knouesvle crioga: mamemamuyeckas 2paMoOMmHOCMe, uccneoosaHue, Hayka.

aTeMaTyMKa — 3TO He IPOCTO abCTpaKTHas Hayka,

M3ydalas 4ucia U ux cporicrBa. OHa IPOHUSBI-

BAaeT BCe acIIeKThI HAIIIEN KM3HU, OT IIOBCEMHEBHBIX
3aflay 1O CJIOKHBIX HAYYHBIX MccmenoBanmil. [1] B coBpemen-
HBIX YCTIOBUAX, KOIZIA MMP CTaHOBUTCA BCe 6oJee CTIOKHBIM
U JUHAMWYHBIM, 3HaHME MaTeMaTUYECKIMX OCHOB CTAHOBUTCS
HEeOOXOIVMBIM JJIA YCIIELIHON JeATEIbHOCTI B Pas/IMIHBIX
cdepax. VccnenoBaHe IpaKkTHYeCKOrO IPYIMEHEHVsI MaTeMa-
TUKJ B IIOBCEJHEBHO >KM3HM ITO3BOJLAET He TOIBKO YITyOUTD
IIOHVMAaHe 9TOJI HayKy, HO Vi IIOBBICUTb YPOBEHb MaTeMarTy-

YeCKOI TPAaMOTHOCTU OOIecTBa. PasBuTIe MaTeMaTHIeCKOI
TPaMOTHOCTHM — KITIOUEeBast 3ajjaua B o6pasoBanuu. OHa 1071~
pasyMeBaeT yMeHIe IIPUMEHSITh MaTeMaT9eCKie 3HAaHV [L
pelleHst IPaKTUIeCKIX 3a/jad u mpobmem. [2, c. 12]
Maremarndeckme MeTORbI WIPAOT KIIOYEBYID POJIb
B HAyYHBIX UCCIIENOBAHIIX Y IPAKTUYECKIX TIPUIOKEHNAX
B CaMbIX pasHbIX o6mactsax. VX UCHOMb30BaHUe TIO3BOJISET
AHAIM3MPOBATDb CJIOKHBIE CUCTEMBI, JIeflaTh IPOTHO3BI U OII-
TUMM3MPOBATh IIPOLECCHL. PaccMOTpMM OCHOBHbIE Ceps
MIPUMEHEHNS] MATEMATNIECKIX METOTIOB B Tabuiie 1.

Tabmumna 1

OTtpacnb npumeHeHna |OnucaHue

OCHOBHbIe NoaxoAbl

1.MaTemaTryeckoe MofenmpoBaHmne: UccnefoBaTenn Co3AatoT Mo-
Jenu, KoTopble MPefCTaBAT peasibHble MPoLecchl.

2. CTaTUCTMYECKME METOADI: STU METOAbI UCMOMb3YIOTCA A aHanun3a
JaHHbIX, BbIABEHNA 3aKOHOMEPHOCTEN 1 NpoBepKu rinotes. Kop-
PENALMOHHBIN 1N PerpecCcroHHbIN aHay3 MOMOraloT YCTaHOBUTb
CBA3M MEXAY NepemMeHHbIMY, @ ANCMEPCUOHHbI aHaNN3 No3BosAeT
CPaBHMBATb rPYMMbl JAHHbIX.

3.MeToapl ONTUMM3aLMN: MPUMEHAIOTCA A NOWCKA HaWyyLInX pe-
LIEeHUI B YCIIOBUAX OTPaHNYEHHbBIX PeCypCcoB. B HayuHbIx nccneno-
BaHMAX 3TO MOXET KacaTbCs ONTUMU3ALUM SKCNIEPUMEHTASIbHbIX YC-
NOBWIA NN pacnpegeneHrs Pecypcos.

MaTtemaTnyeckne metofbl B Ha-
YUYHbIX nCccnefoBaHMAX NO3BO-
NAT ¢opman M30BaTb N aHaNn-
3/POBaTb CNIOXHbIE ABTIEHNA.

HaqubIe nccnenooBaHMA
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JKOHOMMKa

B sKoHOMUMKe MaTemaTnyeckne
MeTOoAbI ClyXaT OCHOBOW A
aHanMsa 1 MmoaesinpoBaHNA 3KO-
HOMUMYECKMX NpoLeccos.

1. DKOHOMETPWKA: 3TO HaMpPaB/eHMe UCMOSb3YET CTaTUCTUYECKME
MeTofbl AN aHaANN3a SKOHOMUYECKUX AAaHHbIX.

2. ViccnepoBaHve onepawuii: SToT MeToA NPUMEHAETCA 4S8 ONTUMU-
3aUMK NPOLIECCOB NPUHATVA PELLEHNI B GU3Hece.

3. MaTemaTnueckas SKOHOMYIKa: 3fecb pa3pabaTbiBalOTCA TEOPETH-
yeckrie Mofenu, Onm1cbiBaloLLMe SKoHoOMUYecKre AeneHus. Moaenu
MOTYT BK/I0YaTb 3IEMEHTbI TEOPUN U, YTO MO3BOSIAET YUUTbIBATH
CTpaTerny B3auMogencTBma Mexay SKOHOMUYECKUMY areHTaMm.

CoumanbHble HayKun

B coumanbHbIX HayKax maTtemat-
yeckune MeTo/ibl MOMOraloT aHa-
NN3NPOBaTb NOBEeAEHME NIIofeN

1 coumanbHble CTPYKTYpbl.

1. Coumonorus: counanbHble CETU U KNnacTepHasi AHaMUKa MOAeNn-
pytoTCA MaTeMaTUYeCKu.

2. MNcnxonorua: pesynbTaTbl NCUXOIOTNYECKNX SKCNEPUMEHTOB U Te-
CTOB OLIEHUBAOTCA C MOMOLLbIO CTaTUCTUYECKUX METOLOB.
3JIMHrBMCTMKA: MaTemMaTrKa GopMUpyeT OCHOBY aHanr3a CTpyK-
Typbl A3blKa 1 pa3paboTKM cMCTeM MaLMHHOro nepesopa. CtatucTu-
yeckrie Mofenn Cyat Ana o6HapyXeHNA 3aKOHOMepHOCTel noBe-
[leHWs A3bIKa.

TexHonorum

COBpeMEHHbIe TEXHONOIMn aK-
TUBHO UCNOMb3YOT MaTeEMaTN4Ye-
CKne metoabl.

1. ICKyCCTBEHHBI HTENIIEKT: MaTeMaTUKA NIEXUT B OCHOBE asiro-
PUTMOB MALLMHHOIO 0BYUYEHNA, KOTOPbIe MO3BOJIAOT aHANN3NpPO-
BaTb 60/bLIVe 06bEMbI AaHHbIX M HAXOAUTb CIIOXKHbIE 3aKOHOMEep-
HOCTWU.

2. KBaHTOBbIE BbIUNCIEHNA: 3TN TEXHOIOTMNM O6ELLAOT NPON3BECTU
PEBOMIOLNIO B BbIUMCIMTENBHbIX MpoLeccax,6iarogapsa Ncnonb3o-
BaHMIO KBaHTOBbIX 6UTOB (KyGUTOB), UTO MO3BONAET peluaTh 3ajauu,
HeAoCTYrMHble ANA KNAacCUYeCKUX KOMMbIOTEPOB.

3.AHanu3 60nbLUKX AaHHbIX: OrPOMHbIE 06bEMbI fJAHHBIX MOTYT
6bITb 06pabOTaHbl C MOMOLLbIO MAaTEMATVKU, MOCKOJNIbKY OHa MO3BO-
nsAeT cobupatb MHGOPMaLMIO U3 Pa3NYHbIX CTOYHWNKOB, UYTO Ae-
naeT BO3MOXHbIM TOYHOE NMPOrHO3VPOBAHUE, @ MPUHATIE PeLIeH
B OM3HECe 1 HayKe MOXET OCYLLeCTBAATLCA Ha OCHOBE (aKTOB.

MaremaTnaeckue METOAbl O4YE€Hb IIOMOTAIT B PA3HbBIX

a TaK)K€ CO3AI0T YETKNME MbBICTIVT BMECTE C MEXXOTPAC/I€BBIMI

cdepax 4yenmoBeUeCcKOi >KM3HU, MPEROCTABAA 0OIiye UH-
CTPYMEHTBI A/ TOrO, YTOOBI CMOTPETh Ha BELM, CO3Ja-
BaTh MOJIE/IM U Y/Iy4LIATh Ipolecchl. OHM IOMOTAIOT fIeIaTh
PasyMHBIIT BBIOOD, UCIIONB3Ysl YUC/IA, [OBBIIIAIOT Ka4yeCTBO
KU3HM C TIOMOLIBI0 MEAVIMHCKIX UCCTIeSOBAHNUIT U TECTOB,

-

CBSI3AMU. B cOBpeMeHHOM Mupe MaTeMaTHKa IIpeBpaliaeTcs
B OCHOBY J/II TaKMX TEXHOJIOTWIT, KaK MCKYCCTBEHHDI MH-
TEJUIEKT, YTO OTKPBIBAET HOBbIE BO3MOXXHOCTH JI/Is USYIEHUS
HayKI1 J peajIbHOIO UCIIONb30BaHyA. [3]

Puc. 1. chHKLU/IOHaTII)HaH " MaTeMaTN4I€CKasa rpaMOTHOCTDb

JINTEPATYPA:

1. https://solncesvet.ru/opublikovannyie-materialyi/matematika-v-povsednevnoy-jizni-praktich.19806231368/
Mapronuna Hatanns JIbBoBHa, Hanumosa Vpuna BraguMuposaa MaremaTdeckasi paMOTHOCTD KaK Ba>KHBI
KOMIIOHEHT IIOATOTOBKY Oynymtero yuutens // Bectauk Koctpomckoro rocynapcrsennoro yuusepcurera. Cepus:
I[Teparoruxa. ITcuxomorusa. Conyokuneruxa. 2021. Ne 2. URL: https://cyberleninka.ru/article/n/matematicheska-
ya-gramotnost-kak-vazhnyy-komponent-podgotovki-buduschego-uchitelya

3. https://rckinel.ru/wp-content/uploads/2021/06/MaremaTudeckas-rpaMOTHOCTb-yIYUMCS-I/LA->KU3HU. pdf
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3akoHOMepHOCTK B Tabnuue yMHoXeHUs

FOnxun Apmem Bumanvesus, yuawuiica 11-20 knacca

Hayunwii pyxosooumenv: Pszanosa Bepa AnamonvesHa, yuumenv mamemamuxu
KTY «JInueit Ne 2» r. Kaparauppt (Kasaxcran)

B 0aHHoU cmamee paccmampuearomcs pasiudyHele 3aK0HOMepHOCMU 8 mabsiuye yMHOXeHUS, UX ucmopuyeckoe npouc-
X0XO0eHue, NpuMeHeHUe 8 WKObHOU MameMamuke U 8 nogceOHegHoU xu3Hu. Ocoboe 8HUMAHUE yoesleHo C8A3U anzebpebl
U 2eoMempuu, a makxe posiu 3mo2o 3HAHUS 8 pd3sumuu J102U4ecK020 MblliIeHUs u namamu. B cmamee npucymcmayrom
npumepsl, mabauysl, 3a0a4u € pacliupeHHbIM AHAIU30M NPUMeHeHUS, NOIe3HbIM 0715 WKOJIbHUKOS.

ab/MIia YMHOXEHMUS SIB/IAETCSI OCHOBOI apupMeTUKN

U U3y4aeTcsA B Ha4a/lbHBIX K/IAcCaX CpeJHell LIKOb.

Eé sHaHme HeOOXOAMMO /I YCIIEIIHOTO OCBOEHU
a/re6psl, reOMeTPUM, PUINKY, XUMUY 1 APYTUX AUCHIUTIINH.
OnHAKO OHA COZIEPXKUT He TONBKO CyXUe YMCIOBbIe (HaKTBI,
HO I MHOXXeCTBO 3aKOHOMEPHOCTE}, KOTOpble ITOMOTAIOT
Tydllle IIOHATb CTPYKTYPY YMCI0BOro Mupa. VsydeHne aTux
3aKOHOMEPHOCTEN! [I0/Ie3HO He TObKO /IS pa3BUTHA BHUMa-
HIISA, TAMATH, A TaKkKe (POPMMPOBAHNS JIOTMIECKOTO MBbIIII-
TIeHMSL.

VcTopust Tabmuubl YMHOXXEHUS YXOGUT B ITIyOb BEKOB.
OXHO3HAYHO CKa3aTb, KTO MPUAYMA TabIUI[y YMHOXKEHIsI
CTIOKHO, HO pas3nuyHble apTedaKThl ObIINM HaleHbI B pas-
HbIX yacTax 3emmn. Euié B [Ipesnem Ernmre ysxe 6omee 3000
7IeT Hasajl UCIIO/Ib30BAJICA METOf| YIBOEHM JIA BbIIIO/IHE-
HUA omepauumit ymMmHoXeHusA. B [Ipesneit Ipeuyu m Pume

ObUIM OCHOBOIT 0OYUeHNs MaTeMaTHKe, €€ CBA3BIBA/IN C TPY-
mamu IIndaropa u mosromy eé 4acTo HasbIBAIM «TabmuIa
ITucaropar. B Knrae 2000 e Hasafj CyijecTBOBama CBOS
¢dopma TabGMMIBI YMHOXEHNs, KOTOpas HCIOIb30BANIaCh
B LIKOJIaX U TlepelaBaiach B BUfie CTUXOB M/t OOTerdeHus
3aIIOMMHAHUA. ApXeojoraMyt ObUIM HallJieHbI [iepeBsHHbIE
IIOIIEYKN C Tab/MuIaMy YMHOXEHMs, OTHOCsecs K [ Beky
mo H. 9. B VMHauy Tabnuua yMHOKEHUS IIPUMEHSIACDH /I
aCTpOHOMUM ¥ aareb6phl, BHepBble ObUTa YETKO CHCTEMa-
TU3MPOBAHA CUCTEMA [ECATUYHOIO cuuciaenud. B Espore
eé pasBNTHe CBsA3aHO ¢ Tpygamu IIndaropa u cpenHeBeKo-
BBIX MaTeMaTukoB. B Poccun oHa mosiBuIach B y4eOHMKaxX
B XVII Bexe.

[Tpy BHMMATETbHOM PACCMOTPEHMY TAOIMUIIBI YMHOXe-
HUs MOXXHO 3aMeTUTDb psJi 3aKOHOMEPHOCTEIA, 37leChb Ipefi-
CTaBJIEHbl HEKOTOPbIE 3 HUX:

1. Cummetpus: npomssefieHne axb=bxa. 9to orpaxaer
KOMMYTaTUBHOCTb YMHOX€EHIsI I IIPOSIBIISETCS B 3€P-
KaJIbHOCTM TaOIMIbl OTHOCUTEIBHO IJIABHOI [JUaro-
Ha/IN.

2. JluaroHab: IPOU3BENEHNS YUCEe HA UATOHANISIX 06~
pasyloT 3aKOHOMEpHBIE IIOC/IEfJOBATENbHOCTY, KBa-
nparst uncen (1,4,9, 16 u . 1.)

3. YETHOCTM 1 HEYETHOCTb: IPOU3BEMNEHNE [BYX UET-
HBIX MCeIT BCETTa YETHOE, & TIPOU3BEeHNe HEYETHBIX
Bcerma — HeuéTHoe. (2x8=16, 3x7=21)

4. Tlpu yMHO>KeHUM Ha 2: OKOHYAHNS TIOBTOPSIIOTCS de-
pes kaxpple 5 urcen (2, 4, 6, 8, 0)

5. Tlpu yMHO>KeHUM Ha 4: OKOHYAHVSI C/IEAYIOT LIUKIOM
(4,8,2,6,0)

6. Tabmuia Ha 5: mpou3BeleHNUs 3aKaHYMBAIOTCSA Ha 0
v Ha 5. (5x2=10, 5x3=15)

7. Tlpu yMHOXeHMU Ha 6: OKOHYAHVI IOBTOPSIIOTCS LV~
koM (6,2, 8,4, 0)

8. TIpu ymMHOXeHMU Ha 8: OKOHYAHVsI [IOBTOPSIIOTCS LV~
koM (8, 6,4, 2,0)
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9. Tabnmia Ha 9: cyMMa uudp pesy/IbTaTa Bceria poBHa
9. (9%2=18, 1+8=9)

10. Tabuia Ha 10: K uncny npunuceiBaercs 0. (7x10=70)

11. Tabnmua Ha 11: ojis gucen 5o 9 mpousBeneHe PaBHO
OBTOpeHNIo Hudps! (2x11=22)

12. YMHOXEHMEe Ha 2: 3TO BCeIrfa yABOEHME YMCTIA, YTO
JIETKO 0O'BACHSETCS] FeOMETPIIECKIL.

13. ITocnenoBaTebHOCTD YMHOXKEHNA HA 4: 9TO yABOEHME
pesysbrata Ipy YMHOXKEHUM Ha 2.

14. CyMMBI CTPOK: CYyMMa 4NCeN B KaX/011 CTPOKe 06pa-

3yeT reOMeTPUUECKYI0 IPOrPeccuIo.
15. TeomeTpuyecKkass MHTEPIPETALNA: YMHOXKEHNE MOX-
HO TPAaKTOBAaTh KAaK HAXOX/EHMe IUIOM[AAN HIPSMOY-
FOJIbHUKA.

16. Anrebpandeckne CBOICTBA: YMHOXeHME KOMMYTa-
TMBHO U aCCOLIMATUBHO, YTO OTPAXKAeTcs B Tab/IuIIe.

C ToukM 3peHus anreOpsl, TabNMMIA YMHOKEHNUS WMIITIO-
CTPMpYeT TaKle 3aKOHBI: KOMMYTAaTUBHOCTD (axb=Dbxa), ac-
counaruBHOCTD ((axb) xc= ax(bxc)) u EUCTpUOYTUBHOCTD
WIN pacrpenennTenpHblit 3akoH (ax(b+c) =axb+axc).

C TOUKHM 3peHVsI TeOMETPUM, YMHOXKEHIEe MOXKHO pac-
CMaTpuBaTh KaK HaXOKJEHMe IOV IPSIMOYTOIbHIKA CO
CTOpOHaMM a U b, IIMHa YMHOXUTH Ha mupuny. IToatomy
Tabmuira paKTUIeCKN OTpaXkaeT 3aKOHOMEPHOCT OCTpoe-
HIA IUIOIIAJIEN.

[TpumeHeHMe B APYruX OOMACTAX TAOMUIbI YMHOXEHMS
CBsI3aHO C Ppu3uKoit — paboTa ¢ popmynamu, IpK peleHnn
3aJIad YaCTO MPUXOAMUTCS BBIIONHATH BBIYMCICHMA 4 Hu-
pamu. B xumum — /A Nponopuuii M pacyéra KOINYeCcTBa
BeljecTB. B mHbOpMaTUKe — IS anrOpUTMOB U PaboOTHI

C MaccuUBaMIU JaHHBIX. B OBCeHEBHOI KU3HN YMeHuUe Obl-
CTPO YMHOXKATb IIOMOTAeT IIPM MOKYIKAX, Ky/IMHApUH, IIa-
HUPOBAHUY U OIO[KETa.

3ayumBaHIe TabNIBI YMHOXEHII — 3TO He TONbKO Ma-
TeMaTU4ecKast He0OXOAMMOCTb, HO U BXKHBII 9TAIl Pa3BUTIU
MaMsATY, BHUMAHMSA, JIOTMYECKOTO MBIIUICHNsI Y HIKOTbHMU-
KOB. 3HaHMe Tab/I1I[a yMHOX€EHIsI T03BOIUT OBICTPO pelIaTh
IpUMepbI B yMe, BO3BOJUTD B CTEIIEHN U U3B/IEKATh KOPHIL.

VsydeHue TabMMLBl YMHOXKEHUsI TPEHMUPYeT IaMITb,
BHIMaHUe 1 BooOpaxkeHMe. PeryispHoe MOBTOpeHME 4uc-
JIOBBIX KOMOMHAIINI CIOCOOCTBYET Pa3BUTHUIO LONTOBPEMEH-
Holt maMaATH. CyIlecTBYIOT pasanuHble pupMOBKU U TIE€CEH-
K11, KOTOpbIe TIOMOTAIOT MJIAJIINM IIKOTbHIKAM 3alIOMHIUTD
6picTpee Tabmuiy. B Knrae momyspHsl cTHXOTBOpHBIE (op-
MbI 00yueHust Tabmnisl, B Smonnu getn yuar eé Kak mec-
Hio, B EBpornte u B Poccun ncrnonbayercst Tabmmnija yMHOXKe-
HUst Ha 6ymare. CpaBHeHIe 9TUX METOJ[OB IIOKa3bIBaeT, YTO
Ky/IbTypHbIe 0COOEHHOCTH BIMAIOT Ha IIpOLiecC 0OyueHMUs,
HO pe3y/IbTaT — 3HaHMe TaOIUIIbl YMHOXEHMsT — OCTaéTCst
YHUBEPCAIbHBIM.

Tabnuua yMHOXEHMsI — 9TO He IIPOCTO MIKOIbHbIN Ma-
Tepuan, a ¢yHmaMeHT MaTeMartuky. OHa OTpaxkaeT Kak
mpocrerinme apugMeTnyecKre onepanun, Tak 1 IIyboKue
3aKOHOMEPHOCTYM 4YMCHAOBOTO Mupa. Eé msydenme momora-
eT HOHATDb anrebpy U reoMeTpuio, GOPMUPYET JTOTUIECKOE
MBIIIJIEHVe U OKas3blBaeT BINSHME Ha PasBUTUE IMaMATU
U BHMMAHUS, [e/laeT MbIIUIeHIe O0jiee ITMOKUM M Pa3BUTBIM.
Takum 06pa3oM, 3aKOHOMEPHOCTI B TaO/MuIle YMHOXKEHUS
UTPAIOT OTPOMHOE 3HaUeHNe J/IsI HayKu, 00pa3oBaHusI U I10-
BCETHEBHO >KU3HI.

JINTEPATYPA:

1. Tlerepcon JI. . MaTemaruka. 2 Kacc: yue6HUK 115 00111e00pa3oBaTe/IbHbIX yupexxaennit. — M.: FOBenTa, 2013. —

Yactp 2. — c. 81.

2. Bapanos C. Tabnuira ymHoxenns 3a 3 gust. — Ridero, 2021. — c. 34.

w

Hemman U f. Vicropus apudmernxn. — M.: IIpocBemtenne, 1985. — c. 185.

4. IOmxesnu A. II. VicTopusa MaTeMaTHKM C jpeBHeNIINX BpeMéH 1o Havyana XIX cronernsa. — M.: Hayka, 1970. — c. 16.
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UHPOPMATUKA

Co3paHue MynbTUNANKAUNOHHbIX 2D-¢punbmos:
MCTOPUA U NPaKTUKA

Apbexosa Anna BnaoumuposHa, yuawascs 5-20 knacca

Hayunbrit pykoBogurens: Moposos Hnvs Unvuuy, yuumenv undopmamuxu, 3amecmuments oupekmopa
HOY Yacrnas mkomna «B3max» (1. Mocksa)

B cmamee uccneayfomc;q ucmopu4eckue acnekmel aHumayuu u 803MoXHOCMu C030aHus MyJTbmunJIuUKayUOHHbIX dJUﬂbMOB

8 popmame 2d 8 0OMAWHUX YCI08USAX.

Kntouesvle cnosa: MyJlemunsiukam, aHUMayus, KOMnNbtomepHble Npo2pamMMbl, mexHos10euu, NPpUsioXKeHUA.

He BceT/ja HpaBUIoCh pucoBarh. OgHAK/bI A YBU-

Iena, KaK Ipy OBICTPOM IepeINCTbIBAHUY Kap-

TUHOK KHUTY TIPOVCXOAUT VMUTAIUA IBIDKeE-
HUA — IpOCTelilas aHuManys. MHe 3aX0Tenoch y3HaTh 00
ucropuyt aHuMmanuu 2d ¥, ¢ IOMOLIbI0 COBPEMEHHBIX KOM-
IIBIOTEPHBIX IIPOTPaMM, IPUAYMATh U CHeNaTb HeOOIbILIOoN
AQHMMAIVOHHBII MY/IBTGIIbM.

JIIna peanmsanuy IMpOeKTa CHayala f pellnia y3HaTb,
KaK CO3[jaBa/IIICh MY/IbT(GIIbMbI PaHblle ¥ KaK OHM CO3[a-
I0TCs celfyac. 3aTeM MHe HY>KHO OBbIIO OIIpele/UTD, C IIOMO-
1IbI0 KAKUX IIPOTPaMM M KaK MO>KHO CO3[aTh ITOTHOL[€HHBI
MYIbTGIIbM-aHMMAIMIO. A Jajee IPEeACTOsIO CAeNaTh Co6-
CTBEHHDIII MYHU-MY/IbT()UIbM.

AHMManuA — 3TO MICKYCCTBO, KOTOpOE C MOMEHTA CBOe-
IO BO3HMKHOBEHMA MpouuIo foirui myTh. Emé IlTonemeit Bo
II Beke Haleil 9pbl, a IIOPKE U APyrue Y4€Hble, 0OHAPY KUK

L SLAESETESE BT
r @ @

U OIIICANTN CITIOCOOHOCTH Y€TOBEYECKOTO 3PEHMS 1 MO3Ta CO-
XpaHATh 00pasbl U CBA3BIBATD UX B eAVMHBIIN PSIJ], YTO MOXKHO
KpaTKO IpPeNCTaBUTh eJVHCTBEHHBIM IIPMMEPOM: Bpalllaro-
1muiics pakes Mbl BUAVIM, KaK OTHEHHBIN KPYT. DTO CBOICTBO
Ha3Ba/IM IIEPCUCTEHLMEN VI MHEePLEN.

MHorue nzobperarenn U XySOXKHUKY IBITAIICh CO3IaTh
VITIO3MIO IBVDKEHMA C IOMOIIBIO PAa3/IMYHBIX YCTPONCTB: 30-
OTpoTIIa, OTKPHITOro 6apabaHa ¢ KAPTMHKAMU Ha JIEHTe U Bep-
TUKaJIbHBIMI Le/IAMM HaJ, HUMU, IPY BpaljeHUY KOTOPOTO
«KaJipbl» TIPUXOMAAT B JBIDKEHUe, a Takxe «BoiireXoHOro
¢donapsa» (XVII-XX BB.), anmapaTa [jid IpoeKIMu n3obpa-
JKEHUII CKBO3b CUCTEMY BOTHYTBIX 3epkal U auH3 (puc. 1).
OTM yCTPOIICTBA CTaIU IPOTOTUIIAMY OONBIIMHCTBA COBpe-
MEHHBIX IIPOEKIJIOHHBIX OIITIYECKNX YCTPOCTB — [IMATIPO-
eKTOpa, 3MUANACKOIA, (OTOYBEIMINTENS, KMHOIPOEKTOpa

u Jip.

¢

Pyuc. 1. 3ootpon Bomnue6nsrit ponaps (anrackorn)
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AHyManms Kak MCKyCCTBO aKTVMBHO Hadanma (GpopMupo-
BaTbcA B Havazie XX Beka. B 1915 rogy aMmepuKaHCKMIT aHM-
MaTop Makc Oreitiiep co3fan poTOCKOII, UCIO/NIb30BaHUE
KOTOPOTO ITO3BOJIM/IO CO3MIaTh IepBbleé KOPOTKOMETpPaKHbIe

MynbT¢uIbMBL (prc. 2). ®1UIbM MOKagPOBO MPOEUMPOBATICS
Ha crex10. CBepXy HaK/lafbIBaaM OyMary 11 MOCTEIIeHHO OT-
prcoBbIBay GUrypsl ¢ pasamMu JBIKEHSL.

Puc. 2. Porockont M. @reitirepa

CaMmblil U3BECTHBIN MYTbTUIUIMKATOP B MICTOPUM — YONIT
Iucwueir. Ilony1apHOCTb MYIBTUIUIMKALNY ero cTyaun The
Walt Disney Company, ocHoBaHHOII B 1923 ropny, o3HaMe-
HOBaJIa 30JI0TOVl BeK aHuMmanyu [1]. BHepmpeHme HOBbBIX
T€XHOJIOTUIA, MICIIO/Ib30BaHJe€ MHOTOIVIAHOBOJ KaMepbl, CUH-
XpOHM3AIMsI 3ByKa U MY3BIKHU [IO3BOJIM/IM CO37aBarh Gosee
CTIOXKHbIE U BU3YA/IbHO IIPUBJIEKATE/IbHbIE CLIEHbI (PUIbMOB.
OpHako TpafiMIMOHHAs TeXHMKA aHMMALMMU, IPUTYyMaHHAsA
Yonrom JTucHeem, 6bi1a O4€HD TPYOEMKas.

CoBeTcKre MyIbTUIUIMKATOPbI CO3/ai OTPOMHOE KOJIM-
4eCcTBO BCeMM HaMU JIIOOMMBIX MyIbT(uIbMOB. Moit flefyika
0 manyHoi muHnu — Bragumup leoprueBny Ap6exoB 6bit
MYIBTUIIMKATOPOM M XYJ0KHUKOM-TIOCTAaHOBILIKOM CTY[UN
«Coto3mynbTuIbM». B Hatreil cembe JaXke COXPaHMIOCH He-
CKOJIBKO pabourx IJIEHOK OT MYIbTUIUIMKATA. /I co3maHms
Iake HeOOJIBIIOr0 AHMMAIVIOHHOTO (uibMa IPOBOAUIACH
monrast KpornorinBas pabora. CHadama HY)XHO ObUIO IIPUAY-
MaTb XOPOILIT CLieHAPHIL, CO34aTh 00pasbl IIepCoHaXelt (Ipo-
AyMaTb XapakKTep ¥ ITIaBHbIE 4YepTbl, OCHOBHbIE JIBVDKEHM:A
U TO3BI, 3MOLVM). DTUM 3aHUMAJICA XYJOKHVK-IIOCTAaHOB-
UK. 3aTeM HY>KHO OBUIO Pa3MeTUTb I HapICOBAThb BCe (asbl
IBIDKEHMS MIEPCOHAXKeT. DTUM 3aHUMAJIUCh XYAOXKHUKY-(a-
30BIUKIL. [T0C/Te 9TOro HaHOCKIM BCe KOHTYpPHbIE H300paske-
HYSI Ha IUIEHKI, 3aTeM KPacuin n300pakeHst; memanu GOHBI,

N

Puc.

AHUMMpOBasa repos ¢ IOMOIIbI0 BeKTOPHOI aHMMALUN
B nporpamme CapCut. [lj11 3TOro MHe IPUILTIOCh HAPUCOBATD

HOMeIa/I B MY/IBTUCTAHOK U XYAOXKHUKV-MY/IbTUIINKATO-
PbI IIPUCTYIIAMNA K aHMMAIMK. 3a OfHY CEeKyH/Y IIpM aHUMa-
LIVIV MICTIONb3yeTcs oT 8 1o 24 xanpos [3]. It mokasa ogHOI
MMHYTBI PM/IbMa MOXKeT ToTpeboBaThest 1o 1400 pucyHKoB!

Ha coBpeMeHHOM 3Talle CyIIecTByeT 5 OCHOBHBIX TUIIOB
AQHMMALVN: TPAAULMOHHAS IIOKAIPOBast aHMMAIV (KKIBII
KaJ[p PUCYeTCsI BPYUHYIO, a 3aTeM M300pakeHne OKMBAET 3a
C4YéT OBICTPOIT CMEHBI KaZpOB); BEKTOPHAsI aHMMALu (0T Imo-
Ka/[pOBOJT OT/INYACTCS TeM, UTO aHMMATOP MOXKET PUCOBATh
OT/Ie/IbHbIE YaCTH Tejla IIePCOHAXeEN!, a IOTOM II€PeCTaBIATh
UX 13 Kafjpa B Kafip, CO3[aBasi TeM CaMbIM 3P QeKT ABIDKe-
HIA); CKeleTHAsA aHMMalys (BKIIOYaeT CO3[aHue BHYTpPeH-
HETO «CKeJeTa» sl YIPaB/IeHWs CIOKHBIMU [IBVDKEHSIMN);
CTOI-MOYIIH aHMManus (IJIOCKast WK epeKIafHas, Ifie BCe
00BEKTHI CO3[JAHBI U3 PA3/INYHbIX MAaTepPHA/IOB: IIACTU/INHA,
TKaHY U T. /I.); KOMIIbIOTepHas aHMMAIys (MHOXeCTBO IIpO-
IpaMM, KOTOpbI€e IIO3BOJIAIOT co3faBaTh 2D 1 3D aHMManmio;
UCIIONb3yeTCA B KMHO, pexiaMe 1 ip.) [2].

It Toro, 4TOOBI CO37aTh COOCTBEHHBIN MUHU-MYIIBT-
¢$WiIbM, MHE HYXKHO OBIIO CO3[aTbh 1 aHUMMPOBATb IEPOSL.
S mpoboBana pucoBaThb PasHBIX >KMBOTHBIX, HO peIIna
OCTaHOBUTH CBOIl BbIOOp Ha Gemom KoT€HKe. Benblit 1BeT
OymeT nmydille CMOTpPeTbCst Ha mo6oM ¢oHe. Pricoara repost
B mporpamme IbisPaint [4].

OT/e/IbHbIE [IeTa/M K OCHOBHBIM (pazaM [BVDKEHIMsI KOTEHKa
oTmenbHO. CHavaza KOTEHOK JIOBUT JIAIIKOJ KpacHoe IIAT-
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HBIIIKO OT JIa3€PHOM YKa3KI, 3aTeM OH UTPaeT C UTPYLIEYHOM
pbI6KOIT 1 KITy6KOM HUTOK. [lasiee 51 epecTaB/isiia AeTaln U3
Kafipa B Kafip, co3gaBast 9pPeKT IBIDKeHNSI.

Tax momyumncs Mol NepBblil AHMMALMOHHBI MMU-
HI-¢WiIbM. Pabora MO cO3maHMIO aHMMALMKU 3aHsIA JO-

CTaTOYHO MHOTO BpPEMEHM, 3TO JIOCTATOYHO TPYHMOEMKUI
nponecc. OTHOMY 4e/IOBEKY Clie/aTb IOTHOLIEHHDI MYJIbT-
$UIBM CTIOXKHO, HO BO3MOXKHO.
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CoBpeMeHHble BbI30BbI LUdpoBoro obuecrea:
UHPOpMaLMOHHBbIE CUCTEMbI U TeXHONOruKn Kak pakrop
NOBbIWEHNA Ka4yecTBa XXU3HU

Haoboxo Kupunn Bacunvesuu, yuawguticst 11-20 knacca
9Y «TumHasyun nmenn um Taxrapa Aybaxnposa» I. Temupray (Kasaxcran)

Hayunbiit pykoBoputens: Ha6oko Enena Ilemposna, kanouoam mexnuueckux HayK, 00ueHm
KaparauaHckuit TexHudeckuii yausepcutet uMmenu Absuikaca Carnnosa (KasaxcraH)

B ycnosusx yckopeHHoU yugposoli mpaHcgopmayuu obujecmsa UHGOpMayUuoHHble cucmemsl u mexHosnoauu (MCuT) cma-
HOBAMCA HEOMBEMIEMbIM 3/1IeMEHMOM COYUAIbHOU UHGpacmpykmypeil. Llensto 0aHHOU cmameu A8/19emcs uccie0o8aHue
8usHUA ICUT Ha Kayecmeo XU3HU HacesleHUs, aHau3 ycnewHbix NpaKkmuK Ux HeOpeHUs, 8bise/ieHue Cyuecmayoujux npo-
611eM yuhposusayuu u 803MOXHbIX HanpaseHul ux npeodoseHus. [[pose0éH aHanu3 cospemMeHHbIX Hay4HbIX U aHaaumuye-
CKUX UCMOYHUKO8, d MAkKxe Npakmu4eckux Kelicos U3 pdsHsix cmpaH. Ha ocHose 0606weHus coesiaHbl 861800b1 0 posiu MCuT

KAK UHCMmpymeHma ycmodqusoeo passumus.

Kntouesvle cnosa: UuHpOpMAayUuoHHbIe mexHo102ul, UHMHOPMAYUOHHbIE CUCMeMb], UUpPo8U3AUUS, KAYECMB0 XU3HU, 3/1eK-

MPOHHbIe cepauCyl, UUppPo8oe HePaseHCmMao.

BBenenue

[udpoBusanus — 3TO He MPOCTO TEXHOTOTUIECKUIT
Ipoliecc, a I706aabHOe COLMANTbHO-9KOHOMUYECKOe SIB-
JIeHMe, pafiuKaabHO M3MEHsIoIee YCTPOIICTBO COBPEMEH-
Horo mupa. C Havanma XXI Beka 4e/10BEYECTBO BCTYNMUIIO
B (¢asy 1udposoil TpaHCPOpMaIUH, B KOTOPOIL TaHHbIE,
anroputMbl 1 undposbie MIaTHOPMBI CTAHOBATCS BaXK-
HeMIIMMM pecypcaMy, COINOCTaBUMBIMHU IIO 3HAYMMO-
cTu ¢ mpupomubiMu 6GorarcrBamm. [lo mamusiM World
Economic Forum, 6omnee 60 % muposoro BBII B 2024 rogy
CBSI3aHO C UM(POBBIMM TEXHONOTUAMM, a KOIUYECTBO
MOIK/IIOYEHHBIX K MHTEPHETY YCTPOMCTB IpeBbicuao 30
MUJIIMAPJIOB.

udopmanyonnse cuctemsr n TexHonornn (MCuT)
HaXO#ATCA B LieHTpe 9TuX u3MeHeHuit. OT TpagMLMOHHBIX
Mofiefieil B3aMMOJENCTBUS MeX/y TOCYHapCTBOM, OusHe-
COM U OOIIIeCTBOM MBI IIEPEXOAUM K HOBOI L{udpOBOIl pe-
anpbHOCTH, B Kotopoit VICuT ompepensaor moctym K ycmy-
raM, CKOPOCTb 1 IPO3PAauYHOCTDb IPOIIECCOB, BO3MOXXHOCTH
00yueHNs, MEeNULMHCKOTO OOCTYy>KMBAHUSA, YIIPABICHUS
ropojaMy, a TaKXXe YPOBEHb COLMANIbHONM 3alUIIEHHOCTI.

Ludpossle mIaThoOpMbl UM MHTENIEKTYalIbHblE CUCTEMBI
OXBAaTBIBAIOT IIVPOKMII CHEKTp chep — OT 3MeKTPOHHO-
TO 3[PaBOOXPAHEHMsI U AMCTAHIMOHHOTO 0OpasoBaHMUsA [0
CEePBUCOB YMHOIO TOPOAa ¥ 9KOCUCTEM HCKYCCTBEHHOTO
MHTEJIIEKTA.

Ocobenno akryanbHbiM BHeipeHne VICuT craHOBUTCA
B YCIOBUSAX IIOOANBHBIX BBI3OBOB IOC/TIEIHErO [ecCsTuie-
tist: maHfemuyt COVID-19, crpemutenbHolt ypbaHusaunu,
IeMOrpaduIecKoro CTapeHus, HeCTAOMIBHOCTU pPBIHKOB
TPY/a, a TAK)XKe HapPaCTAIONINX KIMMAaTUIeCKNX U PeCYPCHBIX
npobmeM. IIpumeHeHre UPPOBBIX TEXHOMOTHUII B 34PaBO-
OXpaHeHN! MO3BOIMIO 06eCreYnTh HEIPEPhIBHOCTD MeIM-
IIIHCKOII TTOMOIIY, B 0Opa3OBaHUU — COXPAHUTH YueOHBII
IIPOILIECC, B COLMAIbHOI chepe — MOALepKUBaTh Hanboree
yA3BMMbIE KaTeropum rpakpaH. Bcé 3To cBupmeTeNnbCTBYET
0 ToM, 4To VICuT — HeoTbeM/eMblil 9/71eMEHT COBPEMEHHOI!
JKU3HEAEATeIbHOCTIL.

Bmecre ¢ Tem, nudpoBusanus IOpOXAaeT U MHOXKECTBO
BbI30BOB. Cpenu Hux: yray6/eH1e HudppoBoro HepaBeHCTBa
MEXIy CTPAaHaMM 1 COL[MATbHBIMU C/IOSIMHU, POCT 3aBUCHMO-
ctu ot undpoBoit HHGPACTPYKTYPbI, fAepUUNT HUPPOBLIX
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KOMIIETEHIMIA Y 3HAYMTEIbHOM YaCTU HACeNeHNs, a TaKxKe
HapacTalliye yrpossl Kubepbesomacnoctn. He meHee Bax-
HOIT IPOG6/IeMOII B/IITCSI OTCYTCTBUE YHUBEPCAIBHBIX 9TH-
YeCKMX U IPaBOBBIX CTAHIAPTOB, PETyAMPYIOLNX OTHOIIe-
Hus B ndpoBoit cpepe.

B Taxoit cuTyanuy 0oco6eHHO BaXXHO He TONbKO BHELPATb
VICuT, HO 1 KpUTHYECKU OCMBICINBATh UX BO3JEICTBUE HA
obmiectBo. Kakue TeXHONIOIMNU [eIICTBUTENILHO YAYUIIAIOT
KadecTBO Xu3HM? Kak cmenmatp umdpoBM3ALNIO MHKITIO-
3uBHOI 1 ycroitumBoii? Kak msbexxars «iudposoit muc-
KPUMMHALIMM» U 3ALMTUTD IpaBa dYeloBeKa B IudpoBoM
MIPOCTPAHCTBE?

Lenb paHHONM CTaTby — IIPOBECTY BCECTOPOHHMII aHa-
M3 BAMAHUSA MHQOPMALMOHHBIX CHCTEM U TEXHOJIOTMI
Ha Ka4ecTBO >KU3HM HAaceleHMs, 0003HAYUTDh UX K/IHOYEBbIE

(YHKUUY, BBLIBUTD CYLIECTBYIOLIVE IPOOIEMbI I OYEPTUTD
BO3MO>XXHBIe HAINlpaBjeHUs pasButuA. VccnemoBaHue ocHO-
BBIBAETCSI HA M3YYEHUM COBPEMEHHBIX HAyYHBIX ITyO/INKa-
LU, CTAaTUCTUYECKUX NAHHBIX, OTYETOB MEXIYHApPOIHBIX
OopraHM3aLMil, a TAKXKe INPaKTUYECKNUX KelCOB BHENPEHMA
MCuT B cTpaHax ¢ pasIM4HbIM YPOBHEM COLIMANTbHO-IKOHO-
MIYEeCKOTO Pa3BUTHUA.

Matepuaibl I METOIbI

IIpoBefeH KOHTEHT-aHAMN3 HAYYHBIX [yONIMKaLuil
(Scopus, Google Scholar, eLibrary) 3a 2018-2024 rr., craTu-
CTUYECKMX OTYeTOB MeXJyHapORHBbIX opraHusanmit (BO3,
OOH, B2®), a taxxe keiicoB BHepennsa VICuT B cTpanax
C pasIuMYHBIM ypOBHeM LM(pPOBOro pasButus (ICTOHUS,
Cunranyp, Kasaxcran, Viagus, CIIA).

IMpumenenne VICnT B kmo4eBbIX chepax KUSHN

Chepa Mpumepbl BHegpeHusa UCnT dddekr
DNEeKTPOHHble MefKapTbl, Teneme- lMoBblWweHMe JOCTYNHOCTM U TOYHOCTU
34paBooxXpaHeHne anunHa, MN-grarHoctrka (3cToHus, [OVarHOCTUKM, yAaNéHHble KOHCYb-
Kopes) Taumm
OnnaiiH-nnatdopmbl (Moodle, Coursera, | VIHKNIO3MBHOCTDb, IMOKOCTb 00yueHNs,
Ob6paszoBaHue

KazEdu, «<Mos wkona»)

AOCTYN K MNPOBbIM 3HAaHNAM

locypapcTBeHHble ycnyru

«INEKTPOHHOE NPaBUTENbCTBO», B1O-
MeTpusi, MOOUIIbHBIE Y[,O0CTOBEPEHNS

CHmKeHMe 6I0pOoKpaTK, MOBbILLEHMe
NpPo3payHoOCTU

CouwmanbHasa 3awmTa

[onocoBble MOMOLLHUKY, CEHCOPbI, Ha-
BUrauuva ona niogen ¢ MHBanuaHOCTbIO

MomoLLb ManoMo6uIbHbIM rpaxaaHam,
MOHUTOPUHT 300POBbA

Jkonorus n ypbaHncTrKka

[laTumku 3arpasHeHns, Umdposble
KapTbl, <yMHble ropofa»

SddeKTBHOE yNpaBneHne pecypcamm,
MOHWUTOPUHT OKpY»KatoLLen cpefpl

ITpo6nems! mydpoBoit TpaHchOpMauU
1. LndpoBoe HEPABEHCTBO — Pa3PbIB MEX/Y pernoHa-
M1, COL{MA/IbHBIMI TPYIIIIAMI, IOKOJIEHVISIMIL;

2. Huskas nudposas rpaMOTHOCTb — OIpaHMYMBAaET
BO3MO)XHOCTH I'paKiaH B ucronb3oBannm VICnT;

3. Knbepyrpossl — poCT 4mcia aTak Ha KPUTUYECKM
Ba)KHbIe MH(POPMAIMIOHHBIE PECYPCBL;

4. ®parmMeHTalMA CTAaHJAPTOB — OTCYTCTBUE €NVMHON

ApXUTEKTYPbI U MEXIAYHAPOIHBIX PEITTaMEHTOB.
ITepcriekTnssl passurysa ICuT
— Paspurtue VM 1 MammmHHOrO 00y4eHMsA — aJalTHB-
HBIe CUCTeMBbI B 00pa30BaHMU U MEULVIHE;
— IIndpossie gBoitHuky 1 AR/VR — g mogenuposa-
HUA MHPPACTPYKTYPBL, TEPAINy, 00yIeHNs;
— OTuyeckue HOpMBI IydpoBUsanyy — OaNTaHC TeXHO-
JIOTUI1 U IIpaB 4€I0BEKa;
— IloBbInIeHNEe JOCTYIHOCTY TEXHOTOTUI — IIpOrpaM-
MBI 1 POBOro IPOCBELleH s, CyOcumu;
— MWuTerpanysa VICuT B ycTolunBOe pa3BuTie — «3€7é-
HbIe» TEXHOJIOTUY, KIMMaTNIeCKII MOHUTOPVHL.
3aknrodeHne
[TpoBenéHHBII aHa/MN3 HONTBEPXKAAET, YTO MHPOPMAIN-
OHHBbIE CUCTEMBI VM TEXHOJIOTMN SBIAITCA HEOTbHEM/IEMbIM
KOMITIOHEHTOM COBPEMEHHOII COLMATbHOI ¥ SKOHOMIYECKO
uHQpacTpykTyphl. OHM OKa3bIBAIOT KOMIUIEKCHOE BO3JIeil-
CTBME Ha IIOBCEJHEBHYIO >KU3Hb IOfel, TpaHchOpMUpys
KToueBble chepbl — 3[[paBOOXpaHeHMe, OOpasoBaHIe,
yIIpaBlieHNe, SKOJIOTHIO, 6e30I1acHOCTDb. JIcmomb3oBaHme
MCuT mnosbimaer 3¢¢eKTUBHOCTD IIPOIECCOB, YCKOPSET

IPUHATHE PEIIeHM, CIOCOOCTBYeT PacIIVpeHnIo JOCTyIa
K YCIyTaM ¥ pecypcam.

B T0 e Bpemsa undpoBusanys 060cTpaeT psj mpobieM,
TpeOyIOIMX CUCTeMHOrO pentenyss. Cpeny HUX — yrayOie-
Hye IMPOBOro HepaBeHCTBA, HUSKUII YPOBeHDb 1M(pPOBOIl
IPaMOTHOCTH Cpely OTHE/MbHBIX IPYIII HaCeleHU A, YCUIeHUe
yrpo3 kmbepbesonacHocTu 1 pparMeHTalys TeXHOIOTMYe-
CKUX CTaHJAPTOB. DTU PUCKU TPeOYIOT CO3HAHMUA YETKOI
HOPMATMBHOJ 0a3bl, BHEAPEHM MEKAYHAPOTHBIX CTaHAAP-
TOB, @ TAKXKe 3TUYECK) 00OCHOBAHHBIX IPUHIINIIOB I(po-
BOJI TpaHChOpMALVIIL.

Iepcriextuspr pasputya VICuT Hampsamylo cBs3aHBI
C IPOrpeccoM B 0O/IacTy UCKYCCTBEHHOIO MHTE/IEKTa, Ma-
IIMHHOTO OOy4YeHNs, KBAHTOBBIX BBIYMCICHMII, a TaKxKe
PasBUTMEM HOBBIX (OPM B3aMMOZEICTBYA YeloBeKa ¢ -
poBeiMu cuctemamu (AR/VR, nudpossie gBoitauku). [Ipn
3TOM 0C000e BHMMAaHMe NO/DKHO YHEIATHCA 0OeCleuyeHUo
VHK/TIO3VIBHOCTY M YCTOMYMBOCTM LM(PPOBBIX peIIeHMIL:
Ba)XHO, YTOOBI TEXHOJIOTMM CIYXWIM HE TOJIBKO OM3HeCy
Y TOCYIapCTBY, HO U Y/Iy4IIa/My Ka4eCTBO >KU3HU YA3BUMBIX
KaTeropui HaceleHns.

Taxum obpasom, VICuT — ato BaxkHeiluii pecypc pas-
BUTHSI COBPEMEHHOTO OOIIeCTBa, HO MX BHeIpeHue Tpeby-
eT B3BEIICHHOTO, KOMIUIEKCHOTO IOfiXofia. ToNMbKo B 3TOM
cnydae umdposas TpaHCPOpMalMs CTaHEeT He IPOCTO TeX-
HOJIOTMYECKVMM TPeHJOM, @ HAaCTOAIIMM MHCTPYMEHTOM
IIporpecca, HalpaBJIeHHOIO Ha IOBBIIIEHUe 01arococTos-
HUS KKJIOTO YeJIoBeKa U YCTOMYMBOE pasBUTHe OOLecTBa
B II€/IOM.
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Introduction

In the last few decades, video games have evolved from
crude pixelated diversions into advanced, compelling, and
psychologically complex activities that actively shape the
manner in which users think, feel, and behave. With 3
billion players worldwide, contemporary game design has
transcended entertainment. Designers no longer create
merely «fun distractions» — in many ways, they are actually
programming human behavior through well-designed
systems of reward, challenge, and engagement.

From how rewards are framed all the way down to difficulty
and even the organization of multiplayer engagement, each
design choice can have deep impacts on the psychology of
players. Used haphazardly, these mechanics can reinforce the
very worst vectors for destructive tendencies such as toxicity,
addiction, or frustration. But used carefully, they can facilitate
cooperation, learning, and deep enjoyment.

This work discusses five major axes along which game
design affects player action:

1. The psychology of reward systems and how they

impact motivation

2. Difficulty management to promote engagement

3. The sensory power of visuals and sound in the creation

of player experience

4. The role that competitive and cooperative mechanics

play in social interaction

5. The ethical responsibilities that go along with these

design choices

The Psychology of Rewards

Operant conditioning — which was first studied in
behavioral psychology — is now being used with astounding
precision in modern video games. Computer game designers,
oftentimes unwittingly, are more proficient in handling reward
systems than professional psychologists. Three primary
reward systems are widely employed in games:

— Fixed rewards, such as leveling up or completing
a quest, provide a definite feeling of accomplishment
and advancement.

— Variable rewards, like random loot boxes, exploit the
brain’s dopamine-driven response to uncertainty,
stimulating the same brain networks as gambling
(Greitemeyer, 2019).

— Reward progression, like mastering a new skill or
completing a difficult test, taps into a player’s intrinsic
motivation and delayed reward.

Take Fortnite’s daily log-in bonuses: these rewards
are incredibly successful at keeping players, but they also
threaten to lock in compulsive play over healthy playing.
By contrast, games like Minecraft emphasize creativity and
self-determination over luck, creating more resilient, long-
term play habits. This shows the thin line between rewarding
players and preying on their psychological weakness.

The Goldilocks Principle of Difficulty

Difficulty management is one of the most influential
factors on player behavior. The concept of «flow» by Mihaly
Csikszentmihalyi represents the best psychological state with
challenge and player skill in balance. The games that remain
within the «flow channel» provide a sense of accomplishment
without frustrating or boring the player.

Adaptive systems are employed by certain games in
order to maintain it in balance. For example, Resident Evil
4 uses Dynamic Difficulty Adjustment, gradually decreasing
or increasing difficulty based on player performance. But
there are some risks too. If done very obviously, such as in
transparent «pity rewards» in certain mobile games, players
feel patronized and turn off. On the other hand, harshly
punishing games, such as the Dark Souls series, might scare
off casual players who lack patience for high learning curves.

The ideal solution is to trick players into believing that
they are succeeding primarily because of their own skills, even
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when the system is quietly assisting them. This psychological
trickery supports immersion, motivation, and long-term
feelings of mastery.

Sensory Psychology in Game Design

Visual and auditory design elements aren’t issues of
aesthetics — they are powerful psychological tools that affect
behavior on a subconscious basis.

— Emotional climates are constructed through color
schemes: the bright, sunny color scheme of Animal
Crossing induces comfort and relaxation, while the
dark, oppressive color scheme of Silent Hill induces
tension and fear.

— Sound design enhances emotional and cognitive
conditions: rapid, rhythmic soundtracks amplify
tension in fighting, and ambient sound fosters
exploration and wonder.

— User interface (UT) design influences cognitive load:
clean, clutter-free interfaces prevent frustration and
sustain player concentration, while messy or muddled
UI components promote disengagement.

These sensory components exist as tacit behavior cues,
shaping the manner players perceive, interact with, and
ultimately experience the game environment.

Social Engineering Through Mechanics

Virtual labs for human interaction in the present, online
games are. Social structures embedded within a game can
determine if players are cooperative or toxic.

For instance, research by Pimentel & Melo (2021) shows
that poorly designed ranking systems in competitive games
such as League of Legends are able to enhance hostility and
encourage toxic behavior. But this is not the only way this
can go. When well designed, multiplayer mechanisms can be
wonderful assets for encouraging prosocial behavior.

Cooperative games like Overcooked! require cooperation
and communication, naturally enhancing collaborative
problem-solving skills. Even minor design changes — such
as adding team-based rewards to competitive games — can

drastically reduce toxicity and transform a toxic community
into a supportive one. Game antisociality is thus not
a necessary outcome of «toxic players», but a predictable
product of toxic design.

The Ethics of Behavioral Design

With great power, there must be great responsibility. As
game designers gain more highly detailed control over player
action, ethical considerations become a requirement. Many
of today’s monetization practices, such as loot boxes and
engagement-maximizing reward loops, blur the line between
brilliance in design and deliberate exploitation.

In the interest of a better gaming future, designers must
prioritize:

— Transparency of reward

manipulative practices.

— Balanced difficulty tuning, maintaining player agency.

— Social structures that reduce toxicity, rewarding
cooperative behavior.

— Integrating games into positive contexts, such as
education and therapy, in an effort to leverage their
ability to produce a positive impact.

By honoring these moral principles, game design can
begin to move from an exploitative system towards one of
empowerment.

Conclusion

Game design is, to a great extent, behavioral psychology.
Every mechanic — whether as humdrum as a loot drop or
as nuanced as the selection of a color scheme — conditions
a specific player response. Having this knowledge allows
designers not only to create entertaining experiences but also
to create games that assist with mental well-being, facilitate
social connections, and promote engaging immersion.

In the end, the true promise of game design is not to
keep individuals in thrall but to enable them to develop. By
approaching design as both art and science, the industry can
remake virtual worlds into healthier, more rewarding places
for players everywhere.

systems,  reducing
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NosbiweHue kKo3pPuuneHTa NoNe3HOro AencTens
3NeKTPOMarHUTHOro yckoputena Macc laycca

Illesy06 Bnaoumup Anexcanoposuu, yuauguiics 10-20 knacca

Hayunbii pykoopurens: lllaiiep Bukmop Anexceesut, yuumens dusuxu
HYOY COILII ¢ yray6neHHbIM U3ydeHMeM aHITIMIICKOTO s3bIKa «acTHas mKona «B3max» . CaukT-Iletepbypra

B cmamee paccmampusaemcs npobriema HU3Ko20 KoagguyueHma nonesHoz2o Oelicmaus (KIM/J) oOHOKamyweyYHsIX 31ek-
mpomazHumHsix yckopumerned macc (SMYM), uzsecmHeix kak «<nywku [aycca». [IpednoxeHa u 3kxcnepuMmeHmMasnbHO nposepe-
HA KOHCMPYKMUBHAA MOOUUKAYUsA YCKOpUMesis, 3aK14audsaca 8 U3SMeHeHUU Ha4yasibHOo20 NOJIOXeHUs (heppoMazHuUm-
HO20 cHApA0a 8Hympu cosieHouodd u nepedade KUHeMuUYeckoU 3Hepauu Yepes yoapHoe 83aumooelicmaue HeMazHUMHoOMY
bannucmuyeckomy cHapsdy. B pesynemame npogedeHus pabomel 6bi1 pazpabomax, cMooesiupos8aH u cobpaH npomomun
SMYM, s3kcnepumermaneHsil KM komopozo cocmasun 6 %, Ymo cyuwjecmseHHO npesbiuiaem cpedHue nokasamesu 0114

ycmpouicmeg nodobHozo0 knacca (1-2 %).

Kntouesbie cnoga: snekmpomazHUmMHslIl yckopumesns Macc, nywika laycca, KM/, coneHouo, 6annucmuydeckuti MasmHuk, Mo-

denuposaHue 8 FEMM.

BBenenne

ONIeKTPOMAarHUTHBI yckoputenb Macc (OMVYM), wm
«Irymika [aycca», — 9T0O yCTpOICTBO, pasrouswlee ¢heppo-
MaTrHUTHBIN CHapsAp 3a cYeT CUIBI AMIlepa, BO3HMKAIOIIEH
IIpM NIPOTEKaHMM MMIIY/IbCa TOKa depe3 coneHoup. Hecmo-
TpsA Ha IIPOCTOTY IPMHIMIIA HEJICTBYS, OCHOBHOI Ipobie-
MOI1, CAep)KMBAIOIIell IPAaKTUIeCKoe IpUMeHeH)e OTHOCTY-
neH4yaTbix OMVYM, aBnserca ux kpariHe Huskuit KIIJI, penko
IpeBblIaoIyil 1-2 % B ZOCTYIIHBIX TIOOUTENTbCKMX M 9KC-
IIepYMEeHTaIbHBIX KOHCTPYKIMAX [1, 2].

OO0beKTOM WCCIeNOBAHUS SIB/ISIETCS 9MEKTPOMATHUT-
HBIIT ycKopuTenb Macc. IIpeaMer mccnenoBanns — MeTOMBI
nospieHnsa sHeproadpdexrusuoctu (KIII) opHoKaTymey-
Horo OMVYM.

Ienp pa6oTbl — cO3aHMe U VCOBITAHE IPOTOTUIIA Of-
HoKarymeyHoro OMYM c KII]I 6omnee 2 %.

Jna pocTyokeHMs Lemu ObUIM IOCTaBJIEHbI CIEAYIOIie
3ajaun:

1. PaspaboTaTb TeOpeTUYECKYI0 MOZE/Ib U TUIIOTE3Y HO-

Bormennsa KITJI.

2. TIpoBecTy KOMIBIOTEPHOE MOJETMpPOBaHNE PabOThI
YCKOpUTENA ISl OIpefie/ieHNs ONTMMA/IbHbIX Iapa-
MeTpOB.

3. CmpoekTupoBaThb, U3TOTOBUTH U UCIBITATh PabOUMit
NPOTOTUII yCTPOJCTBA.

4. DKCIepUMEHTATbHO W3MEPUTD
U IIPOAHAMN3YPOBATD Pe3y/IbTAThL

Tpapuumonno cHapsag B8 OMYM pacrionaraeTcs Ha HEKO-
TOPOM PacCTOSHNM OT coneHonya. OTHaKo, Kak IOKa3bIBAIOT

KIIJ] ycraHOBKN

aHa/mm3 rpaduka paspAnKY KOHJEHCATOpa M 3aKOHBI 9JIeK-
TPOMarHeTM3Ma, MaKCUMasbHas CUA, IeFICTBYIOIIAaA Ha CHa-
PAfl, ZOCTUTAETCA B HAYAIbHBIN, KPATKOBPEMEHHBINI MOMEHT
VIMITY/IbCa TOKA, KOIJJa MarHUTHOE IT0JIe Hanbosiee MHTEHCHB-
HO M ellje He YCIIeJI0 3HAYNUTeIbHO pacceATbecs [3].

Hamu 6b1a BBIIBMHYTA TUIIOTE3a, YTO pa3MelleHne ep-
POMAarHMTHOIO CHapszAa (BBIIOMHAIOLIETO POIb TOPIIH) Ya-
CTUMYHO BHYTPM CONIEHONJIa B HadyajbHBINI MOMEHT BpeMeH!
[I03BOJIUT 3HAYMTETBHO YBEIMYUTb 9(PPeKTUBHOCTD IIpe-
00pa3oBaHMA SHEPIUY MATHUTHOTO MO B KMHETUYECKYIO
sHepruy. [Ina fanbHelIero NOBbIIEHNA AYyIbHON SHEPTUn
1 U36eXXaHN TOPMOYKEHMSI CHapsifia B COJIEHON/ e TTOCIIe CIIa-
Jia TOKa ITPeJIOXKEHO IIepefjaBaTh IMITYIbC OT (eppOMarHuT-
HOTO «IOPLIHA» HEMarHUTHOMY 0a/UIMCTUYECKOMY CHapsLy
TOJI YK€ MacChl Yyepe3 yIpyIruil yiap, B COOTBETCTBUM C 3aKO-
HaMU COXpaHeHV UMITy/Ibca ¥ SHeprum [4].

[l mpoBepKy TUIIOTEe3BI U pacyeTa IapaMeTpoB OBLIO
IIPOBEEHO KOMITbIOTEPHOE MOJIeIMPOBaHMe B IPOrpaMMHOI
cpene FEMM 4.2 (Finite Element Method Magnetics) ¢ uc-
MIO/Ib30BaHMEM CIIEIaTN3YPOBAHHOTO CKPUIITA JI/IA pacdyeTa
KIIA.

B pesy/brate MopiepOBaHs OBUIN OIpefie/IeHbI KII0Ye-
Bble ITapaMeTpbl KOHCTPYKIIVI:

— EMxoctb xoHeHcaTopa: 400 MkD

— Hanpskenne sapapga: 300 B

— Ilapamerpsl coneHonpia: gyiHa 50 MM, BHELTHUII iua-

MeTp 50 MM, TpoBoy cevenveM 0.4 MM?, ~4640 BUTKOB.

— HauanpHoe nonoxeHre GeppOMarHUTHOIO CHapsja

(ctanp): BEBUHYT Ha 20 MM B COJICHOU.
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— Pacuernpit KIIJ: ~37,5 %, ckopocTb cHapagma: ~33,9
Mm/c.

Ha ocHOBe mony4YeHHBIX JaHHBIX ObUTa paspaboraHa
3D-Mopenb KopIyca ¥ MeXaHW4eCKMX KOMIIOHEHTOB (IIpo-
rpamma OnShape), koropasi 3aTeM OblTa MSTOTOBJIEHA Ha
3D-upunrepe. Cobpana s/eKTpuyecKkas CXeMa, BK/IIOYAI0-
I11as1 OBBIIAOIINIT TpeobpasoBartens HanpsokeHns (12B ->
300B), KOH/IeHCATOPHYIO 6aTapero, TUPUCTOPHDIIL KITIOY 1 CH-
CTeMY yTIpaB/IeHM .

s usmepenns KIIJI ncrnonb3oBancst MeTox 6ammncTu-
YeCKOro MasATHMKA. KmHeTuueckas sHeprus cHapsja pac-
CUMUTBIBATACH TIO YINy OTKIOHEHU:A MAasATHMKA M3BECTHOI
Macchbl TTOCTIe HEYIPYTOro CoyflapeHus.

Pesynbrarbl n3MepeHMIt:

— OHeprus, 3anaceHHasA B KoH/leHcaTope: 18 [k

— Macca cHapspga: 10T

— CpepHaAa n3MepeHHas1 KMHeTNYeCKas 9HepIus CHaps-

ma: ~1.08 IIx

— OkcnepumenTtanbHblit KITI: 6 % + 2 %

HecMoTps Ha 3HaUMTeTbHOE PACXOXKJEHNE C PACUETHBIM
3HayeHyeM (37,5 %), IOTy4eHHbIT pe3y/abTaT B 6 % SABIACT-

Cs1 BeCbMa BBICOKMM J/Is OJHOKATYLIEYHON KOHCTPYKIIUM
" TOATBEPXAaeT 3 (HEKTUBHOCTD MPENTOKEHHOTO METOfA.
OCHOBHBIMU TIPMYMHAMHU PACXOXKJEHUA ABAITCA IOTEPU
B IIeIIM, HeNJieaTbHOCTb MaTepuaoB I HEMOMHas YIPYTOCTb
coyzlapeHusl.

3akmoueHne. B xome paboTel ObUa TOCTUTHYTA IIO-
CTaBJIEHHAs Iieflb: CO3/laH OfHOKaTyme4yHbit O9MYM c KIIJ
6 %, 9TO TpEBBIIIAET CPeNHNUE MMOKA3aTeNu s MOTOOHBIX
ycrpoiicTs. [TonrBepxeHa 3¢ GeKTUBHOCTD IUIOTE3BI O 110-
BoimeHny KIIJI 3a cyeT HauanbHOTO pasMelleHMs CHapsfa
BHYTPU CONE€HON A U TTepefladyl UMITY/IbCa.

IlepcieKTMBHBIM HallpaBIeHNEM [ATbHENIINX UCCIEH0-
BaHMII aBTOP CYNTAET IIPUMEHEHNe IIOTOOHDBIX YCKOPUTeIeit
B KOCMMYECKUX TEXHOJIOTUAX, B YaCTHOCTHU, [/ JIeIIeBOTO
1 9KOJIOTMYHOTO 3aIlyCKa I'Py30B C MoBepxHoCTH JIyHbI, T/ie
HM3Kasi TPaBUTALMs M OTCYTCTBME aTMOC(epbl SBIISAIOTCS
6maronpusatHeIMK pakTopamn [5].

[TnaHupyeTcs: IpoRO/DKeHMe pabOThL: ONTUMM3ALVS TTa-
paMeTpoB Lieny, UCIOIb30BaHMe GOJIee KaueCTBEHHBIX KOH-
IEHCATOPOB U (pepPOMATHUTHBIX MATePMANOB A MpUOTIN-
>KeHMA sKkcriepuMeHTanbHoro KIIJI k pacueTHOMY.
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