OnbIT co31aHNsA NHTEPAKTUBHON HH(porpaguku ¢ npumeHenuem 3D TexHoJormii,

oTpakalolleil MUTPANMIO N0JsIKOB HA TeppuTopun Cudupu B XVI-XXI BB.

An experience of creating interactive infographics with the use of 3D technology,

reflecting the migration of poles in Siberia in the XVI-XXI centuries.

OnuceiBaTh UCTOPUUECKUE MPOIECCHl U COOBITUS, B TOM YHCJIE U UCTOPUIO MUTPALIUU
HACeJIEHUs1, TOJIBKO JIMIIb IOCPEACTBOM TEKCTa — HE BCErJa palloHajlbHas 3ares. B Takom
CJIydae JIOCTaTOYHO TPYIHO MPEJICTABUTh yKa3aHHBIC MPOLECCH] U COOBITHS B IPOCTPAHCTBE U
BpeMeHH. Tepsercs aonojHUTENbHAas WHGOPMAIMOHHAS HArpy3Ka, CIIOCOOCTBYIOIIAS
dbopMupoBaHuI0 OoJiee METATLHOTO B3IUIAA HAa U3ydaeMyto npobnemy. [lo 3Toit npuynne BO
BCEX MIKOJNBHBIX Y4YEOHMKAX WCTOPHM MPHUCYTCTBYIOT KapThl, CXeMbl, (oTorpadum,
MOMOTaloIINE CO3JIaHUI0 B CO3HAHUM YYCHHKA IIOJIHOLEHHOW KapTUHBI OIMCHIBAEMBIX
TEeKCTOM COObITHI. CUMBOJIIBI, COCTABIISIIONINE TEKCT, CAaMU MO ce0e He COAepKaT HUKAKOTO
oOpa3a. OH MosBNSETCS TOJBKO JIUIIb TOT/A, KOTJAa CHUMBOJIbI, TIOBUHYSCH OMpPENEIEHHON
S3BIKOBOM JIOTHKE, BHICTPAUBAIOTCS APYT 3a IPYIrOM U COCTABISAIOT CJIOBA U CIIOBOCOYETAHUS.
HckmroueHrneM MOKET OBITh Heporn(UIecKoe eTUIeTCKOe MUChMO, MUCbMEHa Hapoaa Maiis
Y HEKOTOpBIE JIpyrue moao0Hbie. M300pakeHus IpeICTaBIIOTCS HE TOJIBKO HAOOpOM JIMHUH,
TOYEK M NMPOYMX TeOMEeTpUYecKux (uryp uiau B Buje nukcenoB. Camu mo ceGe Bce ITH
3JIEMEHTBHI HEe HECYT MPaKTHUECKH HUKakoW MHpopmanuu. JIMiib BUAS UX B COBOKYITHOCTH,
YeJIOBEK M3BJIEKAET LENbHBIA 00pa3, KOTOPBIH, B OTJIMYHUU OT TEKCTa, JTUIIEHHOTO KOHTEKCTa,
MOXET OBIThb MHTEPIPETUPOBAH MHOTOTPAaHHO, YTO, HECOMHEHHO, MOJIOKUTENbHO. JJo XX
Beka u3o0paxeHus Obun 1iockumu (2D). IMossnenune 3D m3o0pakeHuil cTamo BO3MOKHO
Osaroapst ”HTEHCUBHOMY Pa3BUTHIO IU(PPOBBIX TEXHOJOTHH M BBIUUCIUTEILHON TEXHUKH B
KOHIIE TpPOIJIOTO Beka. TpexmepHoe H300pakeHHE HeceT B cebe Ha MOpSAoK OoJbIie
nH(popmaluu, Hexenn uzoo0paxkenne aByxmepHoe. Ciywaercs Tak, uro 3D m3obpaxenue
Kakoro-nubo o0BeKTa, cymecTBytomero B mupe, coaepxutr oT 80-100% wundopmanmu,
KOTOpOW 00JiafaeT caM OpHrHHaN. B 3TOM MOKHO yOemutbesi, pabortas ¢ cepsucom Google

Kaprts! B peskume 3D [1].

[IpuBHECTH B HUCTOPHIO KaKue-TMOO HOBILECTBA MPEACTABIAETCS AEJIOM TPYIHBIM, B
CHIly €€ KOHCEpBAaTUBHOCTH. (OJHAKO MHOTME COBPEMEHHBIE JIOCTHIKEHUS MOTYT
MPEIOCTaBUTh JOIMOJIHUTENbHBI WHCTPYMEHTapui Jis HCCIeAOoBaTeNsl, YIPOCTUTH U
ONTUMU3UPOBATH €ro paboTy, MOBBICUTH 3PPEKTUBHOCTH. TaKOBBIM HHCTPYMEHTOM B padboTe

B paMKax HCTOPHUYECKON MH(POPMATHKH SBIAIOTCS 3D TeXHOJIOTHH, @ ONBITHOHN IIOMAAKON —



PEKOHCTPYKIIMS Mpollecca MHUTpanuy ToJisskoB Ha Tepputopuun Cubupum B XVI-XXI BB.
Koneunsiii npoaykr — unporpaduka. Llenpio paboTsl sABIsETCS MOTYyYSHHE MEPBHUYHOTO
OMBITA IO PEKOHCTPYKIMM UCTOPUUYECKOro Iporecca ¢ npumenenuem 3D. B 3amaun Bxogut
BbIpa0OTKa alropuTMa JAEHCTBHM; co3naHue uHGorpaduku; NpeaBapUTeIbHAs OLIEHKA
penrabenbHOCTH Hcnonb3oBaHus 3D Ttexnomoruit B wucropuu. Ieorpaduueckue pamku:

tepputopust Cubupu, xporonorudeckue pamku: XVI-XXI Bs.

Pabota no cozmanuto nndorpaduku moapazaensercs Ha 2 dtana. [lepBbiit — Hay4YHBIH.
D10 mouck, 0000meHue, aHamm3, a0padoTka WH(GOPMAIMK KacaTelbHO OOBEKTa WIN
0TOOpakaeMoro mocpeAcTBoM HH(pOrpadukm. TEXHUYECKHUI.

porecca, Bropoir —

3aKJroyaeTcs B BU3YyaJIM3alluu MMOATOTOBJICHHOTO MaTCpUuaja.

AkueHt B pabore clenaH Ha BTOPOM 3Tal, T. K. OH U OIpPENEseTCs] LENbIo

uccinenoanus. HMubopManmoHHsiM 0azucoM Juis  co3faHus  HMHGPOrpadUKU  CIYKUT

cienymoomas Tabnuia, cojepkamas oOOOLIEHHbIE CBEIEHUS O MHIPAlUH MOJIBCKOTO

HaCCJICHUA.

Tab6un. 1. Xponosorust paccenenue nossiko Ha Tepputopun Cubdupu XVI-XXI [2].

YucjieHHOoC
Jran TI'ona CoObITHE I'eorpadus
(T. yeu.)
CcbliKka BOGHHOIIEHHBIX PYCCKO-TIOJIBCKHUX BOIH.
[Tonbima-Cubupsb
1619 r., | Bo3BpamieHue 4acTu MOJIBCKUX BOCHHOTUICHHBIX
1 Cubupp — Peun |15
1667 . Ha POJMHY MO YCIOBHSIM MHUPHBIX JOIOBOPOB
ITocosmras
(Jdeynunckoro, AHAPYCOBCKOTO)
Peur Ilocnommras
- Cubups.
Ccbuika B Cubupp cTOopoHHUKOB bapckoii
BonsmuHCcTBO
KoHpeaepanuu u TIPYTUX HEJOBOJILHBIX
1760-1770- cocianu B
2 MOJUTUKOM, TPOBOAMUMOM  PYCCKUM  LApPEM H/1
€ IT. 3anaaHyro
COBMECTHO ¢ npaButenbcTBoM Peun IlocnionuToit
Cubupp, yacth B
Hpkyrckyro
ryOepHHIO.
Boccranne  Tameyma  Koctiomko, ccbuika | Peus Ilocnonuras
3 1794 r. ~3
YYaCTHUKOB. — Cubups.
4 1795-1813 Enuanunsie BichUIKH Tocie 3-ro pasnena Peuw | Peus Ilocmonmras, | ~0,01




IT. ITocnosuroi u nopaxxenus Hamoneona EBponeiickas
Poccust — Cubupsb.
. 1815-1820- | EqunuyHble BBICBUIKM wWICHOB opranu3anuil | Peusr I[locronuras 0.005
eIT. «(huaoMaToB» — Cubupsb. ’
6 1830 — 1832 | Cchuiku yuyacTHHKOB Mosibckoro Bocctanus 1830- | Peus [locmomnmrast 20
IT. 1831 rr. — Cubupsp
. 1833-1850- | Cchuiku y4acTHMKOB TalHBIX OcBOOOauTeNnbHBIX | Peub Ilocmonuras 003
eIT. OpraHu3anui — Cubupp ’
1863 —
o BTOpast CcbulkM  YYacCTHMKOB —MOJbCKOTO BocctaHus | Peus [locmonmras 18
MI0JIOBUHA noJibcKoro Bocctanus 1863-1864 rr. — Cubupsb
1860-x rr.
9 1870-1880- | Ccbuika YYacCTHHKOB  COIMAIMCTUYECKOTO H )
H/ I
eTT. MpOJIeTapcKoro ABrkeHus B [lonbime.
Owmurpanus Tpyaosas B CuOUps:
e crpoutenbcTBO Tpanccuba (1891-1901
ITonpmia,
IT.);
3anaaHas
1890-1910- e pyccko-snoHckas BoiHa (1904-1905 rr.);
10 VYkpanna — | v/t
e IT. e nepeceneHue B CBsI3U ¢ CTONBIMTUHCKOM
Cubupp  (Tomck,
arpapHoit pedopmoii (1906-1917 rr.);
HpkyTck),
e ccouibHble BosHeHus B I[lombmie (1905-
1907 rr.).
ITonpmia,
1 1914-1918 IlepBass MupoBas BoiiHA: TOJSKU-OCKEHIBI U | 3amagHas )
H/ I
IT. TJICHHBIE TTOJISKH Yxpanna —
Cubupp
Bocrounas
Ilonpmia,
1939-1953 3amagHas
12 JlermopTHPOBAHHBIC MTOJIAKH 320 [3]
IT. VYkpauna,
benopyccus —

Cubupp




W3 Tabaumpl BHIHO, YTO MUTpalMs NPOMCXOAWia B OCHOBHOM B Cubups u3
TEppUTOpUM, HaceleHHbIX mnomskamu: [lombmm, 3amagHoit VYkpaussl, benopyccun.
[lepecenenre NPOMCXOMMIIO KaK HACWIBCTBEHHBIM IIyTeM (CCBUIKH), TaK U MHPHBIM
(TpynoBas Murpanus). YucieHHOCTh MepecesIeHIIeB BapbUpPOBaIach OT HECKOJIBKUX COTEH J10
18 Thicsiu uenosek. Ilepecenenne npoucxoanao B KpaTKUK CPOK J10 Toja, TaK U JUIMHOKO B
Heckoubko necatuieTnid. B 1860 rony B Cubupu npoxxusaio 20 Teicsiy mosisikoB [4; 538]. Tlo
nepenucu 1897 roga Ha Tepputopun CHOMpPH TPOXKUBAIO OKOJO 25 THICAY IOJSKOB, IO

nepenucu 1920 roga — 57 ThicAy.

Teneps paccmoTpum mporecc co3manusi uHporpadpukn. OH HUMEET CIEeIYIOIIYIO
CTPYKTYpY:

1. coznanue kaptel Cubupu B 3D;

2. nobaBneHue HEOOXOAMMOro JaHamadTa: Top, PeK, JIECHBIX MAacCHUBOB, HACETICHHBIX
MyHKTOB;

3. nmobaBiieHHE YCIOBHBIX 3JI€MEHTOB UHPOTrpapuKy;

4. mo3TartHOE€ aHUMHPOBAHUE;

5. PpEHIEpUHT.

g moctpoenus kaptel CuOupu B TPEXMEPHOM MPOCTPAHCTBE MOTpebdoBaCs
mKkoybHBIN atiac [5; 38-39.] mo reorpaduu 3a 7 kiacc, copepkKamuii GU3MUSCKYIO KapTy
EBpasun (macmrad 1:43000000) — ¢ TIOMOIIBIO HETO CTal0 BO3MOXKHO BBIIACIUTH
0co0eHHOCTH peribea TePPUTOPHH, a TAKKe MIKONbHBINA ariac [6; 4-5.] no reorpadun 3a 9
KJIacc, U3 KOTOPOro OblIa B3siTa afMUHHUCTpaTUBHas kapta Poccum (Mmacmrad 1:20000000),
HeoOxoaumasi JUIsl ocTpoeHus: Teppuropun Cubupu B ee COBpeMEHHBIX IpaHumax. KapTsl
ObLTH OTCKaHHpOBaHbI ¢ paspenieHreM 300 dpi — 10CTATOYHOTO UIST TOTO, YTOOBI PA3ITHUYHTH
Mmenkue faetanu penbeda. Obe kapThl ObUIM MCIOIB30BAHbI B KaYECTBE IMOJUIOKKH Ha CETKE
KOOPJMHAT, U 110 HUM YEePTUIIUCh TpaHuLbl U cTpomics penbed. [Tockonbky MacmTal y KapT
HE COBIAAAeT, ObUIO MPUHATO pEIIEHHWE C TOMOINbI0 BHYTPEHHHMX CPEACTB IMPOrpPaMMbI
YMEHbIINTh Macitad ¢usndeckoir kaptel 10 1:20000000. 3To mo3Bonuio ¢ OOIBIION
TOYHOCTBIO TI0Ka3aTh OCOOEGHHOCTH penbeda B HUCTUHHBIX rpanHunax Cubupu. s
yhnpouieHus paboTel  ouuMdpoBaHHBIE KapThl NPEABApUTENBHO 00pabaThIBANCh B
rpadpuueckom pegaktope PAINT.NET, B yacTHOCTH yJa/saucCh JIMITHUE 3JIEMEHTBHI, JIe)Kallue
3a rpaHMleld Bocco3daBaeMol TeppuTopuu. Jlanmee, ¢ MOMOIIBIO TpaduUecKoro peaakTopa

[llustrator ObLT co3MaH KOHTYp TEPPUTOPHH IO aJMHHUCTPATUBHON KapTe W TEPEBEACH W3



pacTpoBoii rpaduku B rpaduKy BEKTOPHYIO (IIPOM3BEICHA TPACCHPOBKA H300paKCHUS II0
MPUHIUITY YEPHO-0EJIOro JIOrOTUIIA) — 3TO HEOOX0AUMO I JaIbHEHIIEr0o UMIIOPTa B CPEIy
3D MAX. Jlamee mpou3BEeIEH HMIIOPT TOTOBOTO KOHTypa B mporpammy 3D MAX u ¢
nomoripio Momudukaropa Extrude saman oOobem. Hamokena tekctypa — ordpoBaHHas

du3uueckas xKapra.

Puc. 1. TpexmepHast moaenb Tepputropuu Poccun.

Jlaee Ha MOJIENTM MO BEPILIMHAM MOJUTOHAIBHON CETKU OBbLIM CIETaHbl BO3BBIILICHHUS
rop ¢ mnomompi HHCTpyMeHTa SOft selection mommduxaropa Edit poly. Jlo6aBieHst

HECKOJIbKO HKOHOK TOPOJIOB C MOAMUCSIMHE, UMHTaIUs pactutenbroctu (Foliage)

Puc. 2. Mogens ¢ PaCTUTCIILHOCTBIO 1 HCCKOJIbBKUMHA I'OPOJaMHU.



I[anee I[O63BJ'ICHLI HWKOHKH, HMUTHPYIOIIUE TIEPECCICHICB, a TaKXEC JIMHHUU,
YKa3bIBAIOIIUEC Ha HAIIPaBJICHHUC MUI'PALIUU. HpomBeneHa aHuMalusa B COOTBETCTBHH C

tabnureit. JlobaBiieH TapreHTHPOBaHHBIH HCTOYHKK cBeTa (Omni), 3axuuit ¢ou (Plane).

Puc. 3. Monens ¢ diieMeHTaMi aHUMAIINH.



B wuroro IMOJIyduJiCsa BHUACOPOJIMK, IOJIWHHOK B HCECKOJBKO MHUHYT, HAarJsIAHO

0TOOpaXKaroIIMi MPOLECC MUTPALMH IT0JIbCKOTO HACEIEHUS (CM. IPUIIOKEHHE).

Hecmotpss Ha psan  TpyaHOCTEH, KOTOpbIE BO3HHKIM B MpOIECCEe CO3/aHus
uHporpaduku, cienyer CKkazaTh, YTO BU3YyalIM3alus MOIy4IniIach yaaunoi. CaMmble cepbe3HbIe
npoOIeMbl BO3HUKIM B CBS3M C OTCYTCTBHEM HM3HAYAIBHO KaueCTBEHHBIX TEKCTYp. TpyaHO
HalTH BBICOKOKAYECTBEHHYIO KapTy, paspemnieHueM Oonbine dem 4000x4000 nmkcenei.
CxaHupoBaHUE KapThl U3 aTJIaCOB BapHUaHT MPHUEMIIEMBIH, HO B Mpoliecce CKaHUPOBAHUS Ha
M300paKeHNH TOSIBIIAIOTCS  pa3sHOoOOpasHble apredakTel. Tak ke mpoOiiemol crana
HeOobIas aedopManus TEKCTYphl (KapThl) OTHOCHUTEIBHO MO (0OBEMHOTO KOHTYpa
Poccun). Co3nanue BBICOKOIETATM3UPOBAHHON TOBEPXHOCTH 0Ka3aJoCh HE PEHTA0EIbHBIM —
CJIMIIKOM CJIO’KHAsi CTAHOBUTCSI MOJIENb U KOMIIBIOTEP y>K€ HE B COCTOSIHUM OIEPATHBHO H
0e3ommnO0ouHO 00pabaTeiBaTh ee. C APYro CTOPOHBI, CTOJb TOYHOE OTOOpaKEHUE NeTalieh
penbeda He HeoOXoaumo. JlocTaTOUHBIM OKa3ajoch OTOOpPA3UTh JIMIIL CAMbIE KPYIHbBIE

ropHsie MaccuBsl (Ypai, Tuber).
I'moccapwmii:

e PenpepuHr — nporecc BU3yaan3alii KOMITBIOTEPHON MOJETH B rpaduke

e DPI (dots per inch) — komuuecTBO TOYEK Ha IOIM, OMPEACISIFONINE Ka4eCTBO rpaduKu

e TpaccupoBka pacTpoOBOro M300pa’keHHs — MPOLIECC MEPeBOia pacTpoBOil rpaduKu 1o
OTIpENIeIIECHHOMY JIITOPUTMY B BEKTOPHYIO C ITOMOIIBIO CTIIEIHAIBHOTO TPOTPAMMHOTO
obecrieueHus

e MoaudukaTop — anropuT™M, HU3MEHSIOMUNA (HOPMY HIM CBOHCTBO MOEIHUPYEMOTO

o0BeKTa
CHuCOK UCTOYHHKOB U JINTEPATYpPHI:
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