XanuyeHko B.A. HMN® «CKUBP», npoekt CTKC, Tema «lepcnektuBa»
PeanbHoe MMpos,anMe, MeXaHU3M MbILUJIEHNA U KONNEKTUBHbIN pa3ymMm

30.10.2015. YBaxaeMmbin AnekcaHap OmuTtpmnesud, yBaxkaemble konneru! 3apascTBynTe.

MeHs 3auenunu nonoxeHnsa borgaHosa, Yyinkosa, Tpodumosa n op. Bcé aTo npossndaeTca
KpucTannamm ux nbiTIMBOCTLIO YMa, NMPUPOSHOro CoaepXaHns, KpUTUYECKUM aHarnmnm3omM Hay4Horo
MMUPOBO33PEHUS U coLmMarnbHOro OblTo-ycTponcTBa. A 3TO COOTBETCTBYET TpeboBaHmsm TUO.

A pasgensito sSHepreTuyeckyto cylHocTb B3rnsgoB MogonuHckoro A.C. 1 NOCTPOEHHOM Ha €ro
KoHuenuun matematuke P.J1. bapTtuHu, IN.I'. KysHeuoBa. B atom dhapBatepe aswkeTcss HoocdepHad
KoHuenuuna BepHaackoro n ko. OgHako aTa KoHUenuus farneka He TOMbKO OT MaTeMaTuku, HO U OT
duaunkn npoueccoB. B cBoen ctatbe «Pusmka matemaTukm unu opraHunka PA3YMA BceneHHom»
nbiTanca packpblTb MateMaTuky Kak c4ét matepuu, unu NPOCTPACHBO. Ha camom gene oHO Tak u
eCTb: MaTtematTMka — 3TO CYET MmaTepuarnbHbIX cywHocTen BceneHHonm. A 3TO ecTb MaTepusi Unu
MPOCTPAHCTBO. A dusnka — 3TO CyLLHOCTb MaTepuarnbHbiX 0OGBHEKTOB UX Npupoda. OTO YacToTHas
Xapaktepuctmka usmnyeckoro obbekTa OT ero Hayana U3MeHeHUst 40 OKOHYaTeNbHOro cocTosHus. Mo
dakTy (c nosnuun TUO) dunsmka — ato ectb BPEMSA, Tak kak 310 npouecchbl npeobpasoBaHns KoTopble
3aBepLumnnucb pusnyecknm o6bLEKTOM 3adaHHOW npupoabl. Baymantechk B 310. A ganblue nonpobyem
ybeanTtbcs B 9TOM 1 060CHOBaTb 3Ty UCTUHY, HANTK el 0GOCHOBAHMS.

A npowén gocratoyHo Gonblion NyTb NPaKTUKKU, Hayku, domnocodumn. CaenaHo 3To ¢ NO3ULMIA
WHULMATMBBI, BbICOKMX NPOECCUOHanNbHbIX, rMyOMHHBIX MMpo3aaHyecknx 3HaHum, BbICOKOrO AyXOBHOMO
n npocpheccrmoHanbHoro yposHen. N Bcé ato POAOM um3 MNpupogbl. OTO rpaHM 1 OTTEHKM Tpyaa nogen,
nX NPUPOOHbLIA Aap M caMoOTAauya, KOTOpbIX MOPOM Mbl Aaxe He 3amevaeMm. ObpatuTe BHUMaHWE Ha
cebs, cBon MbICNK, Aena, Ha codepXaHve nNucem B AAHHOM paccbifike, Ha MX LeneByl camooThauvy
KaxabiM M3 ydacTHukoB Paccbinku. MIMEeHHO B 3TOM OOLLEHUM MPOUCXOAMT B3aMMHOe oboraileHue.
MocmoTpuTe Ha npupody 3TUX Mbicnen u gen, n Bel noyepnHéTe MHoroe ansa cebs — u3 camoro cebs,
OKpyXatoLmx, n3 Npupogbl U3 yCTpOMCTBa CoLMyMa M KOSNEKTMBOB.

lMpocto Hago ymeTb BuAeTb. Kak npumep nocMoTpute Ha OoTKpbITue Tumodpes Mnbuya N'yaeHko,
KoTopoe TOT caenan B Bo3pacTte 4-x net. [lNountante pacckas «Kpyrnble kadenu». UM B cBOUX
cobCTBEHHBIX Aenax - Bbl cMOXeTe HaNTN MHOXECTBO NMOAOOHbLIX OTKPLITUI, KOTOpble Bbl NpoLunn Mumo,
He 3aMeTMB U He MOHSAB MX. A CnycTs MHOro et — Bbl nonméTte — oHM Gbinu. B 3TKX npoueccax cyTb
nposBneHna gesatensHocTu MNMpupoabl Yepes Bac camux. YctpoeHa lNMpupoda nHtepecHo — ecnu He Bel,
TO BO3MOXHO KTO-TO CO CTOPOHbl YBMAMT 3TO, NGO HekoTopble dparmeHTbl Bawwux gen Oyayr
cTuMmynmpoBath apyrmux. Ho Bcerga ato 6yayT — pelweHus 3ambicna Npupoabl, XOTS U BbIMNOMAHSATCA
nogbmu. MimeHHo B 3ToM Mbl oaHa ¢ lNpupogon mawmHa n pabotaem BMecTe no 3akoHam Xu3Hu.

PeasynbTaT Moero Tpyga: TEeXHOMOrM MpakTUKW, Hayku u dunocopmm — ectb Tpu Tuna
TexHonornn. OHM OTHOCATCA K: MpakTUKe Aena; couuymy; Hayke; cdpunocodpum. ItoroBeiM AencTBUEM
NoABOOALLNM YepTy MOA 3TUMU TEXHOMOrMSAMW CTan pesyrnbTaT — 3TO MHXEHepHas METOAMKA: OLIEHKM,
MbILLNEHWS, NO3nuuKn. Ha Mo B3rnsd, oHa abCcontoTHO crnpaBeanmBa 1 K TOMY XXe afieMeHTapHo npocTa.
CKpblTa OHa B 9MeMeHTapHOW reoMeTpumn, Tak Kak packpbiBaeT OU3NYECKYIO CYLLHOCTb, CTPYKTYpYy W
npupogy msmyeckmx 06beKToB. A OHU BCerga MmatepuanbHbl.

Huyero He Byay roBopuTb 0 MoAeny MMPOYCTPOWCTBA, yBaaeMbln Anekcanap OAMutpuesuny, o
yém Bbl roBopute B cBoéEM nucbmMe. OTMeYy TOMbKO TO, YTO HAllEe MbIWIEHME B BbICLIEN CTEMEHU
NPUMUTUBHO-AuNeTaHTckoe. N g ¢ atum Boprock, Kak mory. M noatomy nowén no nytm usmkm u
MatemaTukm — npeobpasys maTemMaTuKy B CYLLHOCTb M Npupogy maTtepuanbHbiX 06bekToB. Ecnu ectb
duandeckasd peanusaumsi — 3HAYUT €CTb UCTUHA. Ecnun Xe HeT — TO 3TO MycToe OEerno M BO3MOXHO
Kpacusble crnoBa. Bcé ocTtanbHoe noXb UnvM NycTonopoxHui «Tpény». LLUkona MMaBHbIX KOHCTPYKTOPOB
BIMK CCCP Hayuuna Hac genaTtb KadeCTBEHHble BELUM, AyMaTb M NOHWMATb, BbIBOASA HAc Ha OCHOBDI
rny6uHHbIX MMpo3aaH4yecknx 3HaHun. B 3TOM CyTb TEXHONMOMMN U METOAMKKN, O KOTOPOW XO4y pacckasaTb
C TeMm, 4to Obl €€ MOXHO ObINo KpUTMYECKM OBCy)XgaTb M NO BO3MOXHOCTU MNOAHWMATbL CBOW
obpasoBaTerbHbIN YPOBEHDb B NMPOLLECCE 3TOro 06CYXAEeHUSA 1N MOHUMAHUSA HaNCaHHOrO.
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OcHoBa 3TOM MeTOAMKM UMeeT (OU3NYECKYH CyWHOCTb. EE€ pesynbTaT — Bcerga ouanyeckumn
00bekT. OH MoXeT 6bITb co3gaH nmMbo nogbmu, N6o — MNpupogon, He cyTb BaxHO. BaxHo To, 4TO Ha
dun3nyecknin U1 Ha YMCTBEHHbIN Tpyd — BCerga WUCnonb3yetcsl SHeprusa. A pesynbTarT 3aBUCUT OT
pesatenbHocTn. Cama Xe [eATenbHOCTb 3aBUCUT OT MWHgOpMauuu, 3HaHWW, Tpyda, YCTPOWCTBa
coumarnbHbIX U TEXHUYECKNX CUCTEM — KOTOpPble (hOPMUPYIOT AN YeroBeKka COOTBETCTBYHOLLME YCIOBUS
1 BO3MOXHOCTH, a Coumym obecneunmBaeT — COOTBETCTBYHOLUMM ypoBHEM HTTI.

Bcé uto cosgana npupoaa (pecypcbl) — kak nonaran bapTuHu — TOXXe MMeno CBOK YaCTOTHYHO
XapakTepucTuky npeobpasoBaHuin dumandeckoro obbvekta. OTcoga oH onpeaen obpas camoro cebsa. OH
roBOpUI Tak: ecrnn ecTb uanyecknin obbekt «Ax», To niboe ero npeobpasoBaHue BKoYas POCT
MaTepuanbHON CYLLLHOCTU BMECTE C MEXaHU3MaMn, CTPYKTypamn, CUCTEMaMm — UMEeNM CBOK YaCTOTHYIO
XapaKTEPUCTUKY, KOTOpasl MpuBerna K co3gaHuio AdaHHoro dmsmyeckoro obbekta. OTtcioga [Mobuck
KysHeuoB BbiBen dopmyny: A*(1/A) — ecmb 0bpas camozo cebs. B aton dopmyne ckpbiTbl rnybokue
MwuposgaHyeckne OCHOBbI — a WMEHHO — 6OecTtenecHoe coaepxaHue @uandeckoro obbekTa
cchopmuposaHHoe NMprpoaon n NOAYMHEHHOE €€ 3aKOHaM.

PaboTtas B obnactu cosgaHns n3genum HOBOW TEXHUKU, HA MPaKTUKe Mbl HE TOSbKO MOHSAMMU 3Ty
cxemy u noareepaunu eé. N BoiBegn otcoga asbl TUO. dusnyeckaa mogens marematvkn baptuHm
oveHb npocTa. Akcnoma bapTnHu — 3TO ABa BEKTOpa NeprneHanKynNapHbIX Apyr Apyry BCeraa v BO BCEM.
Bektop L (Mm) n Bektop T (cek). Ho Hay4yHOe MMPOBO33peHME OTNYUUITO PU3NKY OT NIOAEN U UCTUHBI, a
MaTemMaTUKy — 3feMeHTapHO wuckaswno. Jliogen npu 3TOM OHa BOCMUTbLIBAET Kak 6e3rpamoTHYyo
crneunanm3npoBaHHyO CUNy, OPUEHTMPOBaAHHYD Ha noTpebneHve — a He Ha MPOM3BOACTBO M POCT
3HepreTu4yeckoro orogketa MNpupoabl 3a CHET YMCTBEHHOrO Tpyaa nogen.

[MATb NPOCTLIX BOMPOCOB-MPUMEPOB Ha KOTOPblE He 3HAKT OTBET Jaxe MHOrve Bblgarolimecs
Y4Y€Hble M MpocCThble noan. A Hayan nucatb CTaTblo Ha 3Ty Temy. Hassan eé «[lpocTpaHcTBO-Bpemsa B
TEopun OTKPLITOro MHGopmauunoHHoro obuwectea (TUO)». Basupyetca oHa Ha [ByX Belax, Ha:
mMaTemaTuke u usmke. OTCIo4a BONPOCH! — MPOCTbIE, HO BaXHbIE:

1. Yro Takoe 3Hak yMHOXUTb? Ero matematnyeckast dopmyna? Ero pmsnyeckoe cogepxaHme u
CyWHOCTb? Ha nepBbii B3rnsg BONPOCHI KaXyTCHA LWM30PPEHNYECKMMN — HO 3TO TOMBKO Ha
nepsbiv B3rnsag. Vx cytb My6buHHbIE OCHOBBLI MMPO34aHMsa — 1 3TO hakT.

2. B 4ém dmsmyeckas cytb opmynbl pacyéta nnowaam kpyra? ®opmyna pacyé€Tta nnowaau

kpyra C.IM. Koponésa? Eé ponb ons TexHn4eckmx cuctem u obuiectea?

UTto Takoe rmnoTeHy3a TpeyronbHuka, eé pusnyeckas npupona u cogepxaHme?

YUto Takoe matematunka? M uto Takoe domamnka ¢ no3numii peanbHoro MMpo3aaHmna?

5. B uém 3aknovaetca dunocodckoe MMPOBO33PEHME YeroBeKka OTpaXkarLero peasnbHoe
MuposgaHme. MuposgaHme u MupoycTpoMCTBO B YEM pasHMUa Ha MaTemMaTUYeCcKoOM W
dm3nyeckom ypoBHe?

hw

CBOWICTBO YerioBeka He NpuHMMaTb (OTBEpraTtb) TO, YTO OH HE 3HAET UMM B KAKOW-TO CTEMEHM
YHUXKaeT ero. 9T0 OANH 13 BaXXKHENLUMX NAapaMeTpoB, HA KOTOPbIX CTPOATCA NONUTUKA U MAEOSOrMsa UIn
TEXHOMOrMM 3TOro kracca. Ho gaeante nonpobyem onvpaTbCs HA UCTMHY HA YPOBHE HALUMX 3HAHWN,
NMOHUMAHKA U, UCXOAst UX 3TOro — Byaem hopMMpoBaTb CBOK CWUMy 3HAHUI. MTak, 4agum OTBETbI Ha
nocTaBfieHHble Bonpocbl ¢ nosvmumn TUO. lMpu amom 6ydem noHumams 4ymo: BOFNPOC — amo
colepxkaHue 3HaHul; 8 mo epemsi kak — OTBET — amo ecez0 nuwb ux popma:

1. 3HaK YMHOXWTb «X», WNM NOBEPHYTHIN Ha 45° 3Hak nnoc — o3HayaeT O6bEM.
MaTtemaTtudeckasa ero copmyna: CY4é€T B OobbéMe. 3aKOH 3TOro CYéTa: NUHMSA; Nnollagb;
00BbEM. JTOT Xe 3aKOH NEeXUT B OCHOBE MpupoAdbl MU3NYECKMX BENUYUH U3MEePSIOLLMX
dursmnyeckue Tena, MMetoLmne obbEM.

a. [llepBbin war atoro cyéta — 310 nNmMHMA M3 N obbekToB. [Npupoga dusnyecknx
BEMWYUH 3TOro paHra — 3To nepsas LeroyYncneHHas cTeneHb, a UMEeHHO — 3TO NUHUS,
€€ pa3mepHOCTb (MM);

b. BTopown wwar — 3TO KONMYECTBO TakuX NUHWIA (a pe3ynbTaT cyéTa — BCE TO Xe N).
Mpupoaa U3MYECKON BENUUMHBI 3TOTO poAa — ecTb nnowaas. Eé mepa mm .
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dusnyeckn — aTo He MM, a Tyno — NpocTo Keagpart. NokasaTenb — LeNoYNCIEHHas
[JBOWKa.

c. Tpetmhn war — 3TO KONMMYecTBO NOAOOHBIX MMOCKOCTENW, a pesynbTaT CcyéTa
KosnimyecTtBo maTpuu u3 N anemeHToB. [pnpoaa unanyeckon BennymHbl 3TOro poga —
ecTb 06béM. E& mepa mm®. ®usnmuyeckm — 310 He MM, a Tyno — npocto Kyb.
MokasaTenb — uenovmcrneHHas Tpovika. ATo ecTb KyO.

Takum obpasom pusnyeckasa npupoaa 3Haka yMHOXUTb — ecTb KYB. Mpnyém N — 310 He
TONbKO KyOMKM Kak Ha puCyHke, N — 3TO NpupoaHas CyLHOCTb MaTtepuanbHoOro obbekra.
Hanpumep, ans 4venoBeka — 370 OygeT nepBas sAnuekneTka M BCA 4YacToTHas
Xapaktepuctvka eé peneHus. Yepes 9 mecsueB — 3TO CMeHa cpefbl M Tak Janee.
lMpaBaa 3TOT NpUMep O4YeHb rNyOOoKMIA — OH BKITOYaEeT B cebsi — 6ecTenecHble TEXHONOornm
ynpaBneHns aTuMm npoueccamu. W 370 He TOMbKO 9BOMOUMS, UM HE TOSbKO
MaTepmanmcTnYeckoe MMPONOHUMAHNE, N HE TONbKO BOXeCTBEHHAsA peanu3auus.

3Tn BONpoChI rMy6oKM — M OHM MOTYT ObITb peLleHbl Ha 6onee BbICOKUX YPOBHSIX
opraHmMsaumMmM  KOMMEeKTUMBHOMO Tpyda (M He TOMNbKO  KOMSEKTMBHOrO  pasyma).
KonnekTvBHbIN pasym — 39TO YTO-TO TO — YTO BbIXOAMT Ha YPOBEHb OpraHv3auuu
MUpo3aaHus. A e noka — ctaento neped cobor 6onee orpaHNYEHHYIO 3agady, a UMEHHO
packpbITUE TPEX CYLLHOCTEN:

e aBTOMaTM3aUMIO MPOM3BOAUTENbHBLIX CUN 0bLlecTBa [OEUCTBYIOLIMX B
pamKax MexaH13MOB CaMOpPa3BUTUS;

e B COLUYME;

e 1 B coaepxaTenbHOM cyliHocTM Mpupoapbl 1 €€ 3aKoHOB.

YernoBek €eCcTb WX HeoTbemnemas 4acTtb. Ho 9Ta yacTb HewagHo rHOOMTbCS, a 4YenoBekK
OnycKaeTCs Ha ypoBeHb pabCcTBa M HUYTOXECTBA MMEHHO CamMol cucTtemon. MNpu4ém B aTUX npoLueccax
3a4encTBOBaHbl TEXHOMOMMN N 3aKOHblI YPOBHSI MONUTUYECKUX, NOEONOrMYECKMUX, MUPOBO33PEHYECKMX.
MpoTMBOCTOMT 3TOMY CyTb YenoBeka BblpaxkeHHasi Mpupogon. Ho Mpupoaa G6eccoBecTHa, a 4enoBek
MMEET OrpaHMYeHHble BO3MOXHOCTU U pas3obLlUEH Apyr C OPYroM, MMEET HM3KuM obpasoBaTenbHbIN
ypoBeHb. A coumanbHas cucTeMa CyLecTBYET ThICAYM JiIeT U NOoJYMHEHA KOPPYMMNUPOBAHHBIM
WHTepecaMm nuagepam napasvtapHoro MmpoyctporncTea. B atom Bcé geno.

Mocmompum Ha ypasHeHue: 2", 20e n — yesnbie yucnaa. Ymo amo maxoe ¢husuyecKu:

1. 2" — amo nuHus, eé pasmepHocmb MM. Duauyecku — amo psd Kybukos. EE npupoda — pasmepHoCMb
OnuHbl. M1 Kybuk — amo He [pocmo mak — 3mO Mamemamuyeckas U ¢husuyeckass CyuHOCMb
yHugepcasnbHOU mepbl. 1 amo Mbl ycuduM Hymb o3XKe.

2. 22 — amo nnowads unu N guHul cocmosiwux u3 N anemeHmos 8 nuHuu. Eé pasmepHocmb e
Qu3sudecku — 3mo mockocmb obpa3osaHHas Kybukamu. 3mo pslbl, UAU  CMPYKMypupoB8aHHbIe
aneMeHmbl Mamepuu, ceoe2o poda wepeHau: N kybukos e pssdy u N psdos. EE npupoda — nnouwjads
(MMZ). lMpupoda smol eenu4uHbl cknadbieaemcsi U3 08yX OpPMO20HasIbHbIX 8€KMOPo8: mpemul 8eKmop
npu smom umeem rpupody keadpama. B mo epemsi kak nepebix 08a sekmopa — umerom rpupody OnuHbI.
OO0uH u3 Hux — ecmb N anemeHmos, Opyeol — N pssdoe amux 351eMeHmoes.

3. 2% — amo 06wém unu N nnockocmeli cocmosiwux uz N * N anemeHmoe & nnockocmu. Eé pasmepHoCmb
MM, @u3uYecKu — 3mo mrIockocmb obpa3soeaHHasi Kybukamu. OHU 8biIcmpoeHbl psidamu (wepeHzamu: N
Kybukoe 6 psidy u N psdos). EE€ npupoda — pasmepHocmb nnowadu. [Mpupoda amol 8enuYuHbl
cknadbigaemcsi U3 08yX OpPMO20HallbHbIX 8EKMOpPO08: mpemul 8eKmop rpu 3moM umeem rpupody
keadpama. B mo epems kak repebix 08a — umetom ripupody OnuHbl. OOUH u3 HUXx — ecmb N aseMeHmos,
Opyeoli — N pss0o8 amux 3r1eMeHmos.

Takum obpasomM Mbl 3puUMO yBUAENU PU3NYECKOe codepXaHue M CYLHOCTb 3Haka YMHOXMWTb.
MNpaBaa, B 3T0M PU3NHECKOW CYLLLHOCTW MOSNTHOCTLIO ncYe3aeT CTPYKTypbl npoueccos (BPEMEHW). A atu
NPOLECCHbIE CTPYKTYPbl — €CTb HUYTO MHOE KaK YaCcTOTHAas XapakTepuUCTUKa BbINMOMHEHHbIX NPOLECCOoB.
OHM HaxoOAT CBOE OTpaXKeHne UCKITIYNTENbHO B CBOMCTBAX JAHHOrO TOBAapHOro NPoAyKTa.
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[anee aTta CTpyKTypa MOBTOPSIETCA C LUMKIIOM TpU. YeTBEpPTasa cTeneHb — 3TO ToxXe NuHMA. Ho
NVHUS COCTOMUT M3 ABYX KyOuKoB. [ATaa cteneHb — 3TO nnowaab. Ho nnowaab CocTouT 13 ABYX NUHUNIA
Kaxxgas U3 KOTopbIX umeeT ABa kybuka. Llectas cteneHb — 3TO ABEe COOTBETCTBYHOLLME MIIOCKOCTUA MO
yeTblpe Kybuka B kaxaoun. Kaxapii Ky cocTouT u3 BoCbMM npeabiayux. A ero npypoga cooTBeTcTByeT
cteneHn Tpu. Taknum obpasom:

o 2% =8 (socemb KybuKo8);

e 2°=64 (8ocemb kybukoe ro 8);

e 2° =512 (socemb Ky6ukoe ro 64);

o 2'%=2048 (8ocemb Kybukos rno 512: 512+512=1024; 1024+1024=2048; 2048+2048=4096). Tpu
riokazamersiss cmerneHu packpbiearom amu 4qucra: 2'°=1024 (3mo nuHus u3 08yx Kybukog rno 512);
2'1=2048 (3mo nnockocms u3 d8yx nuHull no 1024); =4096 (amo ky6 u3 dsyx nnockocmedl rno 2048).

3Hasa opmyry 3HaKka YMHOXWUTb — NErko NMpou3BOAUTL CYET B YMe MYTEM CrnoXeHus (YABOEHUS).
N BCé anemeHTapHO npocTto. HO 3TO He TONbKO NPOCTOM CYET. MaBHas Xe WX CyTb B rMyOUHHbIX
3HaHMAX MuposgdaHusa. [aTHaguaTas CcTeneHb Takke MPOCTO onpedensieTca nyTéMm  yABOEHWS
npegbiayLiero pesynstata Tpu pasa: 4096+4096=8192; 8192+8192=16384; 16384+16384=32768. JT1a
undpa ectb 2*°. 310 1 ectb 3akoH KYBA. Ha doto n3obpaxéH ky6 2° = 512wT. Takum obpasom
durandecknin pesynbTaT gaxe Mo 3HaKy YMHOXUTb — Mbl MOflydaeM 3a CYET AEUCTBUNA (MaHUNYNAUUN) — B
TWNO HasBaHHOM MPOLECCOM WM MPOLIECCHOM CTPYKTYpOM. JTa TEXHUKA packpbiBaeT [Be
COCTaBIISIOLLMX, XapaKTepu3yHLLMX NPOCTPAHCTBO U BpeMsl, 3TO — PU3NYECKUN OBBEKT M NpoLeccHas
CTPYKTYypa, KOTopasi NpMBOAMT K CO34aHUI0 AHHOIO O6BbeKTa.

B pamkax paboT rnaBHOrO KOHCTPYKTOpa — 3TO MNpakTuka aena. Bbipaxaetcs oHa Bcerga
“3genMeM HoOBOWM TEXHUKU M BCeraa ¢ NoMoLLbio ABYX cnocobos, o6bekTa 1 npolecca:

1. B kadYecmee ob6bekma 8bixodum — u3desnue Ho80U MEXHUKU;

2. B kayecmse nipouecca ucrnonb3yemcsi UHmMezpayuoHHasi xapakmepucmuka npedcmasneHHas ¢haliiom
MpoUECCo8 8bIMNOIHEHHbIX SIIOObMU. IMO U eCmMb YaCmomHasi Xxapakmepucmuka U3MeHEHUsI (hu3U4eCKo20
obpasa.

Mpumep. Hamu WMPOKO NPUMEHSNNCE ABE CTPYKTYpPbl TEKCTOBLIX LOKYMEHTOB. [lepBas n3 HuX
XOpOLIO MOHATHA Kaxgomy: 3TO (panin COOTBETCTBYOLWEro pacwupenHus (doc, txt...). 370
dusnyeckasa CyLHOCTb TEKCTOBOrO JOKYMEHTA, BbIpaXXEHHOro B KOAOBbIX Tabnuuax. OH BbIBOAUTCA
Ha aKpaH, Bymary... B npmBbI4HON Anst Hac popme Kak TekctoBbin JOKYMEHT.

BTopaa dopma TOro xxe camoro 4oKyMeHTa — 3TO doanin UCTOPUKN KoMaHA,

Ero otnuume 3akntoyaetrca B TOM, 4YTO 3TO YyXe He AokymeHT — a BUOEO dwunbm aToro
AOKyMeHTa. 3TO eCTb npouecc co3aaHusa gokymeHTa. lNpu 3anycke aToro ¢pavina — Bbl BUAUTE HE CaM
OOKYMEHT B NPMBbBIMHON AN Hac hopme — a npouecc ero cosgaHus. OH pasBopadnBaeTcd nepen Bamu
Kak BngeodunbM. Ho npu 3ToM YernoBeka C TOW CTOPOHbI KOMMbOTEPA HET — U CKOPOCTb C KOTOPOMW
MOXeT BbiBOAUTLCA MHpopmauma (JOKYMEHT) 3aBucuT He OT BO3MOXHOCTEN 4YeroBeka CO3daBLUnX
3TOT OOKYMEHT, a OT cKOpocTu paboTbl KomnbioTepa m Bawwux notpebHoctenm (To 4tOo Bbl XoTUTE
nonyuntb). W 310 OBa pasHblX HanpaerneHus B NoTpebHOCTM yernoBeka B mHGopmauun. C ogHown
CTOPOHbI CaM [OKyMEHT KakK npoaykt tpyda. C Apyron CTOPOHbI — 3TO MPOLECC YMCTBEHHOMO W
cuamnyeckoro Tpyaa. M on xapaktepusyet IMABHBIN pecypc — IMUHOCTb 1 TexHUKy cTaHOBREHMs
HPaBCTBEHHOCTU, AYXOBHOCTU, NpodeccrnoHanmama. A 3To NOpPon BaxXHee caMoro pesyrnbTaTa, UM Toro
AOKYMeHTa KOTOpbIN co3gan ToT Uin Apyron YernoBsek.

B atmx npoueccax Habnwogaetcs He TOMNbKO MHAMBMAYyaAnbHbIX Tpyd. JTO Tpyn Takke
KOMNEKTMBHbIN. JTO couuManbHasi cucTemMa OTHOLLIEHUNW, €€ CTPYKTypa U MexaHu3Mmbl. VIMEHHO OHU
nposiBNATCA B 3TOM paboTte. I MMEHHO OHWM He MOryT ObiTb 3aMEHEHbl TEXHUKO-TEXHOMOrMYeCKUMHn
cucteMmamm. TexHUKa U TEXHOMNOMMN — 3TO NMPUMUTMB B 3aJaHHON 06nacTn orpaHudeHnin. A 4ernoBeko-
MalUMHHasa cucTemMa — 3TO UCTOK M npogorkeHue lMpupoabl n MuposgaHma B MHOroobpasum dopm
M3nYEeCcKoro pasyma peluaroLllero 3agady BOCNPOM3BOACTBA SHEPrMM 3a CYET UWHdopMaumm U
YMCTBEHHOrIO TpyAa, obecneumnBaroLLero pocT aHepretudeckoro 6iompkeTta MNpupoabl n Kocmoca.
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Ho ansa atoro nioan He OOMKHbI YHUUTOXaTb Apyr Apyra 00 «30M0Toro Munnuapgar», Kak aTo
aenawT oHuM cendac. Jaxe Ansg Toro 4YTobbl BLIMNOMHAMNOCH YCIOBUE OrpaHUYEeHHOCTU (PU3NYECKUX
pecypcoB [Npupoabl n obecneunBanock ycrnosune notpebnexHus. ctmHa B TOM, 4YTO noguM — 3TO eCTb
cambln  BbICOKO3hheKTUBHLIM pecypc [lpupodbl, Bnagewwmn CrnocobHOCTbIO MnpeBpawaTb CBOW
WHTENNEKT B UCTOYHUK aHeprun. A nobasi KoppyMnMpoBaHHas C HayKoW BNacTb — 3TO eCTb 6aHAUTbI U
NPEeCTYMHWUKN — N HE 3aBUCMMO OT TOrO MOHMMAIOT OHM 3TO UMK HeT. VX AeaTenbHOCTb NpecTynHa, aaxe
€Cny OHU B COLUMyMe BbICTYNAaKT 3alUMTHUKaMK, NpaBegHKaMu Unv npoynmmn bnarogetenamu.

OTOT NnpumMep packpbiBaeT PU3NKY NPOLECCHBIX CTPYKTYP 3@ KOTOPbIMU CTOUT YENoBeK, a UMEHHO
— ero 3HaHusi, BO3MOXHOCTW, 3HepreTMdeckue 3satpaTbl Ha npousBeféHHylo paboTty. B atom cyTb
TEXHUKMU CTPYKTYp npouecca. VIMEHHO 4epe3 3Ty TeXHUKY WCNoNb3ys BUPTyanbHble BO3MOXHOCTU
cpeacte BT moxHO peanbHyto paboTy niogen npesBpaliaTtb B COOTBETCTBYHOLLYIO cpeny. A yepes aTy
cpedy BocnpousBoanTb om3myeckoe usgenue 4vepes (PyHKUUKM TpyAoBbIX npoueccoB. B atom cyTb
opyauin Tpyaa, KoTopble NO3BOMSA0 aBTOMAaTU3NMPOBATbL NPOM3BOAUTESNbHbIE CUSbI: HAYNHAS OT OTAESbHO
B3ATOro YenoBeka, 4O KOMMeKkTuBea, 1 obLecTsa B LENOM.

TexHuka 3TMx opyaun Tpyaa NO3BOMSET KOHUEHTpupoBaTb B cebe 4vepe3 Tpya nwogen —
MPOCTPAHCTBO n BPEMHA, raoe npocTpaHCTBO — 3TO 04N C MX BO3MOXHOCTAMMU NPOXMBaKOLINE rae
YrOAHO; a BPEMsi — 3TO AENCTBUS 3TUX Noaen Bo BpeMeHW. MNMpudém Bpems MoxeT ObiTb HE TONbKO
TEKYLLUM, HO M UCTOPMYECKUMM 3Tanamun npowsoro. Beab To cyuiecTBeHHOE, YTO GbINO AOCTUTHYTO, U
YTO CTarno opyavsiMn Tpyaa — YXKe B peXxXnme aBTomaTa — MOXeT ObITb MCNONb30BaHO B TeKyLen paboTe
noboro yenoseka. M aTOoT 4yenoBek npuMHocuT Npubbinb cebe, obLEecTBy, 1 TOMY YErOBEKY 3NEMEHThI
Tpyaa KoTopble Obinv 3a4encTBOBaHbl U peanu3oBaHbl. [1py HanMMuYMM CUCTEMbI, KOTOpPas yYuTbIBaET U
ynpaBnsieT — BCe 3TN AOCTMXKEHMS — MOTyT OblTb BO3BpaLLEHbl TOMY, KTO 3TO caenan wnu ero POLOY
(ecnn 4yenoBek ywén us xmnsHn). Ho gena ero B aToM cuctemMe pearnbHO paboTalT Tak Kak OHM eCTb
anemMeHTbl opyaun Tpyaa B pykax Apyrux ntogen. Tak kak gena npoLwunoro — ecriv OHUM UCTUHHbI —
akTyanbHbl Bcerga. W Bcerga 6yayT oueHMBaThb peanbHOe CyLecTBO Aena W Niogen B HUX 3aHATbIX
(xoTa Tpyn ogHux Gbin caenaH B NPOLUSIOM, OPYrMX B HACTOSILLEM, HA a TpeTbMx B Byayuiem). OTo0 Tak
MOTOMY, YTO BCE MOAYMHEHO 3aKOHaM XM3HW, Aena UX UCTUHHbI, a CrneaoBaTenbHO UCTMHA HUKOrA4a He
yCTapeBaeT M HUKOrAa He CTAHOBUTCS HE HY>KHOMW.

TexHUKy QHepreTuyeckux 3atpaT YMCTBEHHOrO Tpya M MNPOLECCHbIX CTPYKTYP MOXHO
yBuaeTb B cTaTtbe «Quauyeckas MOOeslb 3HEP2emMUYECKUX 3ampam yMCMEeeHHo20 mpyda 8
MmexHoI02usX ycmou4ugo20 pazeumus (UHgpopmauuoHHoe obwiecmeo Poccuu)». ITy CTaTbio
MOXHO obcyxaatb. OTO Hadan genatb u npegnoxun YyHeko HO.U. MoxHO nocmoTpeTb
cTtaTby: TparnyHaga cutyaumsa U reHmanbHaga nosmumsa Poccuu,

HIM® "CKUEP". ®dunsmnka yma n nHdopmaumm, a taKke HeaBHbI BkNag YenoBeka B cyabdy
yenoBevecTBa.

OTtBeT Ha Bonpoc 2. B 4yém dmanyeckas cytb ¢hopmynbl pacuyéTa nnowanm Kpyra?
®dopmyna C.I. Koponésa pacyéTta nnowanm kpyra? E€ ponb Ansa TeXHUNYECKUX CUCTEM U
couMnanbHbIX CUCTEM?

Bce Mbl Xxopowo 3Haem ¢opmyny pacuyéta nnowaau kpyra S=mR?. Ho 4To 9TO 03HauaeTt
dunsnyeckn — Hay4Hoe MMPOBO33peHMEe B 3Ty obnacTb Hac gaxe He gonyckaeT. Ho nocmMoTpum Ha aTy
npo6nemy Tyrno dpusndeckn. Onsa aTvx uenein R? 3ameHUM pusnyeckum KBagpaTom co CTOpoHo R. YTo
Torga 6ygeM umeTb? PYHKUMIO TT, BbIPAXEHHYIO KOHCTaHTon = 3,14 un
kBagpat (dpusndeckmin). Yto m3 atoro nonydaerca? A nonydvaetcd R2 R2 R2
NPSIMOYrOfibHUK, COCTOSALWMIN U3 TPEX KBagpaToB M ewé pobaska M3
YyeTBépTOro kBagpara wupuHon 0,14 gnuHbl paguyca R cm. puc.1. B
aToM bmauka nnowaam kpyra. OHa ecTb NpsiMOyronbHuUK puc.1. Ecnu
NPSIMOYrOfIbHUK CNOXWUTL MO NIMHUSIM KBaApaToB, Tak 4TobObl noneyunnacb Oykea «[1» 1 B3sTb Takne nBe
nnowagn — 1o nony4um ky6. Takum obpasom, nnowagb kKyba co ctopoHon R poBHa AByM nnolwiagam
Kpyra Toro e paguyca ¢ npubaskamu B 14% oT nnowagu ksagpata R. MTak, MOXHO ckasaTb, 4TO:
nnoLiaab Kpyra paBHa nonosuHe nnowaam kyéa paguyca R.

Puc.1.
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®dopmyna C.MM. Koponéea sanuceiBaetcs Tak: S=0,8D? cm. puc.2. Ha puc.1,

A 2 nsobpaxeHa ofHa 1 Ta xe NnoLaab, HO B pasHbIx CUCTEMax koopauHaTt. MNepeas
@ B cuUcTeMe koopamHaT R, BTopasi B — D. ®usnueckn nnowaab kpyra no Koponéey
|Ic|’ paBHa NMoLiaamn NPSAMOYrofbHUKa CO CTOPOHaMK: AvuameTpa kpyra u 0,8 amametpa

L=D (puc.2). [enctButensHo aTto Tak. S=m(D/2)? = /4D? roe /4 = 0,785. PasHuua

vexgy 0,8 n 0,785 = 0,015. Yto cocraensetr 1,5% or obwen nnowaawn.
CnepoBateneHo, 1,5% 3anaca no maTtepuanam. PabotaeT a3ToT 3anac B nonbay
KOHCTPYKUMN. N npu 3TOM pacyé€Tbl MOXHO MPOBOAUTL B yMe, 3KOHOMS 3aTpaTbl Ha YMCTBEHHbIN U
domsnyecknn Tpya. A 3TO OYEHb BaXKHO.

Puc.2.

Mo Bonpocy koadhuumneHToB 3anaca: B 1-oM cny4dae 310 14%, HO OTHOCATCA 3T % K cucteme
koopanHaT R. Bo BTopom cnydae koaddumumneHT 3anaca ato 1,5%, HO OTHOCUTCS OH KO BCeWn nnowiagm
Kpyra. CneposaTernbHO, paBHOLEHHOE COOTHOLUEHWE Mexay Humu coctaenseT: 14/3,14 = 4,46%.
AbconioTHass BenuuMHa B 3TOM crniyqae 6onblie. 310 nNpuBOAMT K Gonbluen
pasbanaHcupoBke cuctem: MNpupoaa n Coumnym.

OpHako, cnpaBednuBOCTM pagu Hago 3amMeTuTb, YTO Kpyr puc. 3,
nnowaab KOTOpPOro onpeaernieHa maTemaTudeckon dopmynon S=TrR? nmeet
dusundeckyto dopmy kpyra. YucrnoBoe 3HavyeHue nnowagu Ha puc. 1,2,3
OAMHaKoBOe, HO dhopMa TpeTbero Kpyra onpegensercs oyHKUMen 1. OTo Tak
NnoTOMY, UYTO B CTPYKTYpe Kpyra 3a4encTBOBaHO fBa CBOWCTBA TT: ero ¢pyHKuus
U KOHcmaHma — otcrofa opma 1 KoriM4eCTBEHHOE 3HavYeHue.

Puc.3.

Ho npobnema B TOM, 4TO cOBpeMeHHOe OOpa3oBaHMe He NO3BOMseT MAAM MOHUMATb YTO TT
UMeeT CBOWCTBO (PYyHKUMM onpedensioliee He TOSNMbKO KONMYECTBEHHYI XapakTtepucTuky (3,14), HO u
kayecTBeHHy. Puandeckasa dopma kpyra obecneunBaetcsa yHkumen 1. Ecnv dmsmyeckas CylHOCTb
nnowaaun kpyra (puc.1,2) xapakrepmsyeT TOSNIbKO YMCNOBOE 3HAYeHue, TO pUc. 3 XxapakTepusyeT eLué n
CBOMCTBO (popMbl. HO CTpaHHO TO, YTO BCE 3HAKOT YTO TT — 3TO KOHCTaHTa 3,1415926, a 4To 970 dhyHKUMSA
He KaXObll MOHMMAET, XOTA NOo onpedeneHnto AnnHbl OKPYKHOCTM aTa (PYHKUMA SIBHO onpeeneHa. Bo
BCEX 9TUX AeTansx — BaXHasd CyTb MMyOWHHbIX 3HAHWUA O MWUpo3daHuu. [loHMMaTb 3Ty LIENOCTHYHO
kapTnHy odeHb BAXKHO. M BCE 3TO ecTb B anemMeHTapHoOn opMyre nnowaan Kpyra, HO 3TO YpOBEHb
rMyOuHHbIX 3HaHUN MwuposgaHua. A 3TOT ypoBeHb AenaeTcs HeOOCTYMNHbIM ANA NoAen, Tak Kak
obpa3oBaHue Cnyxut He nwasMm, uctuHe u lNpupoge — napasvTapHOM BRacTM M MX MPUXBOCTHAM
BbIMOMHSAOLWMM PYHKUUN HALCMOTPLUMKOB, MOrOHAN M Nanavern MapuoHeToO4YHOW cuctembl. B aTom BCé
aeno. VIMEHHO C 3TUX TOHKOCTEM «COTKaHbI» 3HAHWS W MHAOPMauUWs, a UCTOPUYECKM CO3[0aHO —
HecnpasegMBoe MUPOYCTPOMNCTBO.

CpaBHutenbHasa nnowaab Kpyra mMaTemMaTuyeckas C BbllLEHAa3BaHHbIMW MPSIMOYroflbHUKaMm
nveetT Bua S=TR?. ®uanMyecksm 3TO KPyr KOHKPETHOro pasmepa. Ho sHepreTuueckue 3aTpaThl
HaHM3bIBaOTCA Ha 6a30BbIE SNTIEMEHTLI MOHATUA K ONpeaenieHnn, KOTOpbIE 3aTEM PacnNPOCTPaHATCA Ha
TEXHUKY, Niogen, counym v 1.4. ANroOpuTMUYECKMMN METOAAMU PELLMTL 3a4a4vm — HEBO3MOXHO, TaK Kak
no onpegeneHnto aTo cuctembl U nogxoabl CPE[bl. A anemeHTbl cpeabli MOXHO BbiCTpauMBaTb B
anroputMbl U (OYHKUMOHanNbl W TOMbKO TOoraa pewartb 3agadv. Ho coBpemeHHOe HayyHoe
MUPOBO33peHne cpeny M cuctemy urHopupyetr. OHO pelsaeT 3agayvm M3HavanbHO C MOMOLLBIO
OrpaHvyeHun, anropuTMoB, (OYHKUMIA 1 yCcnoBun. A 3TO HenpasunbHO. OTO Bcerga Gyaet eguHUYHbIN
BEKTOp No Aeny, n Bcerga OyayT orpaHuWyeHHble 3HaHusa ana nwogen. Ho obwen MuposgaHyeckomn
KapTuHbl He ByaeT HuKorga. A aTo ycTpavBaeT BnacTb M €€ KOPPYMNUUOHHYH CYLLUHOCTb — Tak Kak eé
dbyHOAMEHT Napa3nTn3m CyLLeCTBYIOLWNIA Ha cneynanusaumm n pabectee TPyAALLMXCS.

3aTpaTtbl coumanbHOM COCTaBNSAOLWEN NPU 3TOM KO3 ULMEHTE 3anaca Takke yBenmyinBarTCs,
Tak obpabaTbiBaeTca gononHuTenbHasa uanyeckasn BenmynHa pecypcoB 1 oHa «paboTaeT» Ha Nonb3y
nnyHocTn. Ho npobriema B TOM, YTO COBpeMEHHbIN CounymM «rHOBUT» NUYHOCTL, AenaeT u3 Hero paba,
crneumanuanpoBaHHoro npodgeccnoHana. Ho npobnema 3gechb He CTONbKO B cneumanmsaumm, XoTa 3To
nmeet mecTtb 6bITb. [Mpobnema B napasutapHoM Bnactu u ux MHTepecax. A paboTaeT aTa cuctema
MUINIMOHbI NET — MOTOMY, Y4TO OHa KOPPYMMMPOBaHA: 1 HE TONbKO BNACTb U HayKa; KOppyMNMpoBaHa oHa
CO BCEM 0OLLLeCTBOM.
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N penaetca 310 3a CYET co3aaHMA U PYHKLMOHMPOBAHMSA MapUOHETOYHbBIX CUCTEM U CTPYKTYP.
Ho ocywiectBnsieTca aTa koppynuus Yyepes Maeorormyeckne 1 MMpoBO33peHYeckne TEXHONOTNN NyTEM
CO3[4aHNA MapMOHETOYHON cucTeMbl. HO CyTb 9TMX TEXHOMOrMUN Mano KTo noHumaeT. MIX cyTb B —
KabmHeTax, B PsKeHbIX JIMYHOCTAX, OYThIX aBTOPUTETAX, BKIHOYAS UCTOPUYECKNE NEPCOHAXM, BaXKHbIE U
NoYéTHble. XOTA 3TO U «HAAEXHble WMKOHbI» MCTOPUYECKMX LIEHHOCTEW, HO obpaTtuTe BHMMaHue Ha
cyabOy aTMX niogen npu nx XunsHu. ITo Lenas UCTopusa 1 OTAeNbHasa necHsa. A Tenepb Nogymamte — Ha
Koro paboTaet aTa cuctema B obLecTee? Mnm aTo NpomncxoanT Tak, camo no cebe?

KoadhdumumeHTt 3anaca 1,5% pabotaet B aBTOMaTM4YeCKOM pexume. A BMecTe C MexaHu3amamm
counyma BCE 3TO paboTaeT Ha KOHCTPYKUMIO, €€ cBoMCTBa M kadecTBo. OCOBEHHOCTb 3aKmMo4vaeTcsl B
TOM, YTO Ta BENUYMHA «HE3HaAHUM» MO KOHCTPYKUMM paboTaeT kak KOIPMUUMEHT Ha YyBENUYEHUE:
HagéxHocTn, 6e3onacHoOCTU, 3PPEKTUBHOCTU. IATU MareHbKue TOHKOCTU — doparMeHT u3 «LUkonbl
BoeHmexa, r. JleHuHrpag» KOTOpbIA XapakTepuayeT Lwkony [MnaeHbix KoHcTpykTopoB CCCP nepuopa
Cosetckoro passutna. ®opmyna C.[1. Koponéea — Obina BKAOYEHA B METOOUYECKMM MaTtepuan
«y4yebHuk C.I. Koponéea», OenNCTBOBaBLUMIA B MMHUCTEPCTBE MAaLUMHOCTPOEHUSI MO MPOEKTUPOBAHUIO
6oenpunacos, rpud «cekpetHo». [oaTomy eé mMano KTo 3HaeT. Ho npuuvHa He B aTtom. [puunHa B
apyrom. NMpuynHa B TOM, 4TO COUMYM CO34aH Kak pabckas akcnnyataTopckas cuctema. Llenb, koTopon
napasutnam n camogepxasue. Camogepkasmue 0bino ceeprHyto B 1917 rogy, HoO Bo3BpalleHo B 1991 —
npaeaa, ato yxe gpyras OCOBASA necHs.

MaBHaga CyWHOCTb NNoLagn Kpyra — 3ToO CBA3b MexXay kBagpaToM 1 kpyroM. OHa BbipaXkaeTcs
yepes [BOWNCTBEHHYIO (DYHKLUMIO TT: C OOHON CTOPOHBLI — 3TO (PYHKLMS M npoLecc BpalleHnst Ha 360°, ¢
OPYron CTOPOHbI — 3TO KOHCTaHTa 3,1415926. B 3ToM CyTb eQMHCTBa ABYX reoMeTpudecknx guryp: Kkyba
n wapa. NmeHHo Ha wux dopme 0GasvpyeTcsi MHXeHepHass MeToauka MbicnedopM BegyLlmx K
npeobpa3oBaHNI0 YMCTBEHHOMO M (PU3MYECKOro Tpyda 4Yepe3 3HaHUA U MHdopmauuo B 06pasbl
dusnyecknx 06LEKTOB 1 B UX camux. Mbl 3TO nokakem aornee 4Yepes aHepreTmdeckme 3atpatbl. Begb B
KOHEYHOM UTOre — 3Heprusa 3To co3gaHHoe usnyeckoe usgenue. N sHeprus — aTo MHTENNeKTyarnbHble
3aTpaTtbl U MHTENNEKTYyarnbHbI NOTEHUMan KOTOPbIMW BRagelT M UCNONb3ylT noan. 3agada B TOM,
4yTOObl 062 3TN UCTOYHMKA Pa3BUBATD.

[ns aTtoro oman4ecknm n yMCTBEHHbLIN TPYA HY>KHO (PMHAHCMpPOBAaTb OTAENBbHO MO pesyrbTatam
YHKLMOHMPOBAHUS YenoBeKa, KONMMeKTUBOB, ObLLEecTBa, YenoBevecTsa. TOSMbKO B 3TOM Crydae HavyHyT
NPOSBNATLCS UCTUHHbIE (OOPMbl COOCTBEHHOCTU Ha (U3NYECKME PECYPCbl M HAa YMCTBEHHbIA Tpya,
KOTOpbI CTaHeT MHAPaCTPYKTYpon obLecTBa 1 opyaMsaMn Tpyada Kateropum MHtennekra. 9To BaXKHO!
Bcé octanbHoe HeT! dusmyeckme pecypcbl MOXHO BOpoBaTb W nepenpucBamBatb. A BOT
WMHTEeNNeKTyanbHbI pecypc, 0COBEHHO TOT KOTOPbIM €CTb Opyaus Tpyaa U SABASAOTCH B YYXMX PyKax U
3a4encTBOBaH B npoLeccax NpoOM3BOACTBA U 3HaHWI — BOPOBaTb Heb3sd, HeMnb3sa rpabutb 1 yomeatb. Y
ybuTOro MOXXHO B35iTb AeHbIMN. A OT YOUTON «KYpOUKM» andka He ByaeT Hukorga.

OTtBeT Ha Bonpoc 3.
YTo Takoe runoTeHy3a TpeyronbHuUKa, eé cpuanyeckasa npupoaa n cogepxaHuve?

TpeyronbHuk lMNudparopa — 9TO yHUKANbHOE sBNeHue. HO KOTOopbiM OO KOHUA COBpPEeMEHHas
MaTtemaTtuka Tak U He packpbiia. OH He 4o BeAEéH A0 YPOBHS huankn, drnocopumn n MMpOBO33PEHNS.

'MnoTeHy3a — 3TO AnaroHasb NPSIMOYrofibHMKa MO KOTOPOW TOT paspesaH Ha ABe 4acTu 1 npu
3TOM OfHa AuaroHarnb npeBpallaeTcs B ABE MMNoTeHY3bl AyX NPSAMOYrofbHbIX TPEYroNbHUKOB. TOMbKO B
3TOM cryyae B TpeyronbHuke umeeTcs npsamon yron B 90°. U Tonbko B 3TOM Criydyae MMEeTCs OfHO
€OVHCTBEHHOE 3HAYEHME MMNOTEHY3bl YOOBETBOPAIOLLEN 3HAYEHNAM KaTETOB M NPAMOMY yriy. OTUM
BornpocamMm ObINo MNOCBAWEHO psag cTater, oaHa u3 Hux «Pusmka Teopembl [udbaropax». lMpupoaa
rMMNOTEHy3bl 3TO cnen oT AEUCTBUS TEXHOMOrMi MpoLEecCcoB U 3TO nrowadb npamoyronbHuka. Ecnn
B3ATb KBagpaT, CTOpPOHA KOTOPOro paBHa CyMMe [fMH KaTeToB M OTpe3aTb OT HEero 4etbipe
TpeyronbHuka MNndaropa, TO Mbl NONYy4YMM KBagpaT CTOPOHA KOTOPOro paBHa rMNoTeHy3€e TPeyronbHMKa.
OTO eCcTb TOT KBagpar, Nnowagdb KOTOPOro paBHa CyMMe KBapaToB KaTeToB TpeyrornbHuka. Ecnn
OTpe3aHHble YeTblpe TpeyronbHuka MNMudaropa cnoxum Mexagy cobon rmnoTeHy3amu Hapyxy u yrinamm
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Tak YToObl Kaxaas napa obpasoBbiBana NPsIMo yron — TO Mbl CHOBa MOJy4nM TOT XKe camblii kBagpaT
runoTeHysbl. [MpaBga BHyTpu GyaeT otBepcTve B dhopme kBagpaTa. CTopoHa 3Toro kBagpata byaet
paBHa pasHuLe kaTeToB. Ecnu kaTeTbl TPeyronbHUKOB GyayT paBHbl Mexay coBoi, TO NoMy4nm YeTbipe
paBHOOEeApEHHbIE TPeYronbHUKM, OCHOBaHME KOTOPbIX PaBHO AMaroHanu kBagpata. Takum obpasom aBa
TPeyronibHMKa CroXeHHble Mo AuaroHansim obpasyloT kBagpaTt. A 4yeTblpe TPeyrofibHWKa CrOoXeHHbIe
TMNOTEHy3aMn HapyXy o06pasyloT KeBaapaT runoTeHysbl. M oH no nnowaau paBeH CymMMe [OBYX
KBaZpaToB.

OcobeHHOCTb KaTeToB B TOM, YTO €CfM OAMH U3 HUX Mbl Byaem yBenuumBaTb 40 GECKOHEYHOCTH,
a BTOpPOM YMeHbLIaTb 40 HYNsl — TO Mbl MOMYy4YMM OAHY OCb XapaKTepu3ytoLLyto NPOCTPaHCTBO, a 3aTeM U
BTOPYIO XapakTepuayloLlytlo Bpemsi. ATO U ecTb akcnmoma bapTuHu-KysHeuoBa Ha koTopon cosgaHa
yHMBepcanbHas matemaTnyeckasa cuctema LT ¢ eé yHuBepcanbHON Mepon MM U cek. Tak YTo Teopema
Mndbaropa — 9TO0 He TONMbKO pacyé€Thbl, anrebpa, mMatematuka — 370 ewé duauka, dunocodus, u
MUPOBO33pEHUE.

A cenyac mbl noaoLusin K Oonee rnmaBHOMY quBépTomy BOMpPOCY.
Yto Takoe maTtemaTtmka? M 4to Takoe puamnka ¢ Nno3nLMn peanbLHOro MMpo3afaHusa?

C nosuumn TUO, paboTalollenn KaTeropusiMm peanbHOro MMpPO3aaHUs — 3TO OYEeHb MPOCTO.
MaTtematmka — 9TO CYET BenuumHbl N npepcraBnsowien cobon (pran4eckytd CyLIHOCTb peanbHbIX
0ObEKTOB MaTepuanbHOro mMupa. MartepuanbHble 06bekTbl — 3TO OOBEM peanbHOro MMpo3daHus.
O6bém — aT1o npoctpaHcTBo. CneposatenbHo, NMPOCTPAHCTBO — 3T0 04HO M3 rMaBHbIX CBOWCTB
ur3ndecknx o6BHLEKTOB pearibHOro mupa. Ho HayyHoe MMPOBO33peHue TpaKTyeT BCE C TOYHOCTbK OO
HaobopoT. NepBMYHLIM OHO «HaBA3bIBaeT» npocTpaHcTBo. OTcioga «BMecTunuwie» EBknnaa, «TkaHb»
OnHwTenHa. Ho BCé 310 He Gonee Yem noxb 060CHOBaHHAA NPUMUTUBU3MOM MbILLNIEHUS.

Boipatowmecs Cosetckue yvénble P.J1. BaptuHum n MN.I. Ky3HeuoB packpbinu Takyto, C No3uuumin
TNO o4eHb nNpaBUNbHYIO MbICIb: «B kKaxdou Hayke, POBHO CMOJbKO Hayku, ckofibko 8 Hel
Mamemamuku». A MmaTeMaTnka — 3TO CYET PMU3NYECKNX CYLLLHOCTEN pearibHOro mupa. A 3Tu CyLLHOCTH
ectb HuYyTo wuHoe -— kak [IPOCTPAHCTBO. CrnepoBaTenbHO, MaTemMaTMka — 9T0 W €eCTb
MPOCTPAHCTBO peanbHoro mupa. Ho TUO gononHuna aTy MbICIb APYron MbICbIO HEcyLlen B cebe
PU3NYECKYHO CYLLHOCTb MaTepuanbHOro obbekta NpeAcTaBneHHOro B 3TOM MUpe — Kak pesynbtar
OeATeNbHOCTU 4Yero-To, Hanpumep: 3BonwouMn, Tpyga nwogen u gp. 3TO BbiCKa3blBaHMEe B HOBOW
TPaKTOBKe 3BYYMT TaK: «B Kax0ool Hayke, pO8HO CMOJSIbKO Hayku, CKOMbKO 8 Hell MamemMamuku. A 8
Kaxdol mMamemMamuke POBHO CMOJIbKO UCMUHbI, CKOMIbKO 8 Hel ¢husuku». CYLIHOCTb 3TON MbICIN
packpblTa B cTatbe: «®Puamnka matematnkm baptuHmy».

leomeTpudeckaa durypa Kyb — aTO yHuBepcanbHash Mepa (uan4eckmx oOBbEeKkToB. IATO Tak
NMOTOMY, YTO OH BKNtoYaeT B cebsi npupoay TpEx (PM3NYECKMX BENUYUMH: ANVHY; nnowaab; o6bém. Cam
Xe Kyb ecTb pesynbTaT ygosneTtsopstowmnn 3akoHy «Cdoepbl» unu wapa. Ky6 6ynet kybom toraa, m
TONbKO TOrAaa, Koraa BCce BOCEMb €ro BEpPLUMH NpuUHaanexart noBepxHocTn caepsbl wapa. Cam xe Ky6 —
3TO YHMKarnbHasi CUCTEMa CBOMCTB HecyLwux B cebe rnybuHHble 3HaHusa o MuposgaHun. B 4ém cylwHocTb
cuctembl Kyba? U kakne aTn cesoncTea?

TWO paccmatpuBaeT Kyb Kak CUCTEMY 3HaHMM U MexXaHU3M OOBLEMHOro MbilwneHus. HayvHoe
MWUPOBO33PEHNE YAEPXKUBAET CO3HAHWE NOAEN HA MPUMUTUBHOM OBYX MOMSPHOM YPOBHE OTPULAHMS
ABYX, Kak, kasanocb Obl, UCTUH: YTO €CTb UCTWHA: mMatepuanuam unu mageannam? Coumanuam unm
Kanutanuam? NnaHoBas unm pblIHOYHAsS 3KOHOMMKA? HO UCTUHBI HX B OOHOM U3 3TUX OUMNOMEN HET, N He
O6bino Hukorga. Tam m Tam ectb Tonbko JIOXKb. BbeiGop npegnaraetca mexay ABYMS NOXHbIMU
noceiamn. A NCTMHA B TPETbEM 3BEHe, B MHTEpecax fuL CTOSWMX Ha CTpaxe napasntapHOro
MUPOYCTPONCTBA U YAEPXKMBaAKOLWNX TPyOOBble Hapodbl Ha ypoBHe pabctBa. PaHee Bekamun — noam
yaepxumBanuce B ¢uandeckom pabctse. CerogHa B 21 Beke — noan yaepxusatoTcs B pabcree
WHOPMaLIMOHHOrO BakyymMa 1 HeBEXeCTBa.

Ans atux uenenm wucnonb3ytcs CMW, n cneumanbHble cryxbbl KpOBaBbIX CreKTaknen
NpoBOAMMbLIX B peanbHOM BpemeHW. OHW W3OWpPEHHble, MOrYT YyAepXuBaTb BHUMaHWe nwogen, u
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ynpaBnATb UMK, OTO CBOEr0 poAa MHKBM3UUMA 21 Beka C KpOBaBbIMU M YPOLMMBbLIMU MEXaHU3Mamu
XXepTBOMPUHOLLEHWI, B KOTOPbIX CTpadatT nogn. B npownom — ato Tpareaum tuna 11 ceHtabpsa B
CLWA, pasHoro poga BOViHbI, Tpareamu, NogHOCMMbIE N0 COYCOM Cry4anHOCTEN UM HEOTBPATUMOCTEN.
MHTepecCHbIN CneKTakmb pasbirpbiBAaeTCs Cenyac C yHUKanNbHOCTbI [lyTMHa — 4TO OH Kak Obl JOSKeH
ctaTtb npeangeHTom CLUA. Ecnin mectom TeaTpa paHee Obinn NOAMOCTKU, a cobblTUA — TpyA aBTOPOB,
PEXNCCEPOB N NOCTAHOBLLMKOB — TO cenyac NofobHble «CNEKTaKNNy pasbirpbiBatoTCA BO BCEM MUpE — a
CTpagatoT npu aToMm peanbHble noan. MNpryém 3a aTn Tparegum He OTBeYaeT HU OAdHa BNacTb, HU OAWH
yenosek. A BCé npeacraBnaeTcs kKak 6ol camo cobon pasymetowieecs. Ha atnm texHonorum pabotaet
MUPOBOM WHCTUTYT npe3ngeHTcTea. A nobon npesnaeHT Huyero obliero He MMeeT HU CO CBOUM
HapoOoM, HU co cBoen cTpaHon. OH anemeHTapHbIi MeHemkep (OMHAHCOBOWM CUCTEMbI M PSLOBON
NPecTynHWK 1 younua He3aBMCUMO OT TOr0 NOHMMAET OH 3TO UMK HET.

Ky6 umeeT BoceMb BepLUMH U 4YeTblpe anameTpa. O6onoyka cdepbl — 3TO SHepreTMyeckas
CyLLHOCTb Mupo3aaHusl. Kyb nmeet Tpu HanpaeneHus. OHu obpasyoTcs LunMHApamMn BNUCaHHbIMU B
310 Ky6. TpW uUMNMHApPA B3aUMHO NepneHauKynsipHbl Apyr Apyry. OHuM o06pasyloT yHMBepcarnbHYH
CUCTEMY KoOpAMHAT peanbHOro mMuposdaHusi. Ecnu anameTtpbl TpEX UMNMHAOPOB KyGa NpupaBHATb K
Hynto, a AnWHbl K GECKOHEYHOCTM — TO Mbl MOMYYUM TPU OCU CUCTEMbI koopauHaT. OgHa U3 HuX
oTobpaxkaeT UCTUHY, BTOpasi — NPOCTPaHCTBO, TPETbS BPEMS.

Ecnu ke Hao6opoT ANUHBI LUIMHAPOB NPUPABHATL K HYMHO, U UX AnaMeTpbl K 6ECKOHEYHOCTU —
TO Mbl NOMYYMM TPW B3aUMHO NEPNeHONKYNSPHbIE NIOCKOCTU, NepecevyeHnst KOTOpbIX eCTb Te XKe camble
OCW CUCTEMbI KOOPAMHAT.

UeTbipe amaroHanu kyba, BeKTopa KOTOPbIX UMEKT TPeTbio CTeneHb U 00603Ha4yaloT OObLEM —
eCTb AnameTpbl Wapa. B 310 wap BnucaH gaHHbIM Ky6 U OH — eCTb HUYTO MHOE — KaK 3aKOH ANs AaHHOro
Kyba. OOpatnte BHMMaHMe — guaroHanu kKyba OensaT ero Ha LecTb YETbIPEXYrofibHbIX nMpamug,
OCHOBaHMSI KOTOPbIX SIBNAOTCA €4MHUYHbIMK, a BbicOTa nupammuabl — paBHa 0,5. M BepLlUMHbI 3TUX
nMpaMmmg Haxo4AaTCA B LIEHTPe CUCTEeMbl KOOpAMHAT ANA AaHHOro gmanyeckoro obbekta. CoveTaHue:
«wap — Ky6 — wap» ecTb yHMKanbHas CywHoCTb ntoboro dusnyeckoro obbvekra. LieHTp kyba, ueHTpa
wapa ecTtb ogHa M Ta Xe Toyka. M aTa Touka npuHagnexut dusmdeckomy obbekty. U nrobon
durandecknin 06beKT: NMOOON CNOXHOCTM M Ha3HA4YEeHMsT OT MPOCTENLLErNO OO CaMOro CIIOXKHOTO MOXET
ObITb cuctemon wap-ky6-wap. Wap BancaHHbIn B Ky6, M Wap onucaHHbIM BOKPYr Kyba — 3TO pasHble
dunocodckmne kateropun. LLlap BnncaHHbIN B Ky6 — 9TO ypOBEHb LOCTUIHYTOrO HAaYYHO-TEXHUYECKOrO
nporpecca. lap onucaHHbIN BOKpYr Kyba — 3TO 3aKOH >XM3HW M NOrpaHUYyHoEe nepexogHoe COCTOsIHUE
MaTepun U3 OQHOrO Ka4YecTBa B ApYroe.

OtnuuntenbHas OCOBEHHOCTb HEXUBOW MaTepun OT XMBOM B AaHHOW cucTteme Lap-Kkyb
OTNNYaETCs TeM, YTO Y HEeXMBbIX OOBEKTOB BEPLUMHbI LIECTU YeTbIpEXTPaHHbIX nupamug Kyba
HaxXOOsATCA B LEHTpPe CUCTEMbl KoopauHaT. A Yy >KMBbIX CUCTEM 3TU BEPLUMHbI LUIECTU nMpaMmng
nepemMeLleHbl U3 LieHTpa Ha aHepreTnyeckyto 060no4uky. iMeHHo oHM obecneunBatoT yoOBMETBOPEHHYIO
noTpebHOCTb XMBOMY OpraHuaMy B pamKax OMNTMMarnbHOCTW: [ONYCTUMOW HeOoBXOAMMOCTY;
HeobxoanMMOon 4ONYyCTUMOCTN.

MpuBeny npumep, kak TUO 4yepes ceorictBa Kyba otobpaxaeT xapakrepuctukm venoseka. 1o
HanpasneHuto BepTukanoHon ocn UCTUHA ky6 MmeeT gBe CylWHOCTM — 3TO ABEe NPOTUBOMOSIOXKHbIE
rpaHn kyba. OgHa M3 HUX — 3TO TenecHas cywHocTb. BTopas ©GectenecHas. [lepBas — 370
MaTtepuanbHbin  00bekT. BTopad ero TteopetMyeckass CYLWHOCTb — 3TO €CNM  BOMPOC KacaeTcs
OeATeNnbHOCTU NI0AEN N UX TEXHOMNOMMn BocnpusaTus. Ecnun e Bonpoc kacaetcd Npupoabl 1 peanbHOro
MwuposgaHusa — To 6ectenecHasi CyLHOCTb MMPO34aHns — 3To achmp unu oopma roforpaMMHOro Mupa.
Ero BTopoe namepeHue. Ecnv nepeBoe maTepuanbHOE M BCEM XOPOLLO M3BECTHOE, TO BTopoe admpHoe
n3mepeHve — 3TO MNONEBbIE CTPYKTYpbl KOTOpble 06pasyloTCA SHEepPreTMKom aToMapHbIX CTPYKTYp.
MarHuTHble  coCTaBnslowWMe aToMapHbIX CTPYKTYp  (OOpMUPYHD  MaTepuanbHylo  (TENecHyo)
COCTaBnAWLWY. B TO BpeMsi kak anekTpuMyeckue COoCTaBnsome aToOMapHbIX CTPYKTYp 6ecTenecHyto
COCTaBriSIOLLYI0O MMM TONOrPaMMHOE  U3MEPEHME  peanbHOro  MuMpo3gaHusd. 370 nogobue
anekTpoMarHeTmama, Korga MarHMTHbIe U SNeKTpUYeCcKme cocTaBnsioLwee — ecTb eguHoe Lenoe. U ogHo
6e3 gpyroro He ObiBaloT.



MMeHHO OBuXyLLascs aHepruss aToMOB — €CTb MepBUYHAas CYLLUHOCTb. VIMEHHO OHa dhopmupyeT
mMaTepuio — Kak MaTepuanbHoe 1amepeHue peansHoro Mupa. Ml umeHHo oHa cdopmupyeT 6ecTenecHyto
CYLLLHOCTb pearbHOro Mvpa, KOTOpbIi BbICTYNaeT Kak ero roriorpaMMHOe M3MepeHue.

M Ha aTuMx npuHuMnax OecTtenecHocTn — cywectsyeT WHdopmaumsa. U ata umHdopmauns
obpabaTbiBaeTCAa MO3romM 4erioBeka W XMBbIMWU cyllecTBamMu. Jlobon HexuBon usmyecknii obbexT,
BKIOYasi aToOM — MOXET «OoLlyLiaTb» NPUCYTCTBME OPYrMX om3ndecknx obbekToB. Ha aTnux mexaHmamax
paboTaeT «wecToe» 4YyBCTBO 4YenoBeka. OHO mmeeT nog cobow BrnonHe dusnyeckue asneHus. MNong
oOoHUX u3nyecknx OOBEKTOB BNUAIOT Ha nona ApyrMx — oTcoga (GOpPMUPYHOTCS  OLLYLLEHWS.
CnepoBaTtenbHO, OWYyLWEHMS nNpucywn gaxe artomy. HayyHoe MupoBO33peHuMe onpegensieT
MHOpMaLIMIO — Kak fmknBoe noHsatTue. OHO aneMeHTapHo He nonHoe. MHdopmauua — ecTb CyLLHOCTb
peanbHOro mmpa. Ecnn ato He Tak — TO MHopmauusa noxHada. OHa He ygoBneTBopsieT TpeboBaHUAM
MUPO34aHnsi, XOTA U yOOBMNETBOPSET YbUM-TO MHTepecam. VckaxkeHus ocyLiecTBnaiTca Ha 6a3oBoM
3N1eMEHTHOM YpPOBHE MOHATUA W onpeaeneHuin. B aTtom npobnema ntogen. OHM He BUOAT UCTUHY U
HaOEXHO yOepXXMBaloTCs B cTaaun pabcTBa U HEBEXECTBa.

OpHako BepHEMCSH K KyOy. HwxHUM KBagpaT O3HayaeT TenecHble CYLWHOCTU MaTepuarbHbIX
06bekToB. Ero BepLUnHbI MMEIOT SHEPreTUYECKYH CYLIHOCTb. JTO ABe cuctembl. OHM 00pasyoT Mexay
cobon KPECT. Kpect — 3TO [OBe [AuaroHanu kBagpata U [Be Y
AnameTpanbHO NPOTUBOMOSMOXHbIE cuctembl. WM3obpasum kBagpaT Ha
puc.4. MNMepBas cuctema (Mpupoapl): yenosek (Y) — npupoda (I1). Bropas
cuctema (Coumyma): HaceneHue (H) — xosancteo (X). Kaxgas nx aTux
cucteM  gBonctBeHHa. OHuM gpyr € OPYroM  B3aMMOCBSI3aHbl, ¢
B3anMMO3aBUCUMbI n B3aMMOOOYCoBNEHbI. otn B3aMMOCBSA3N
NposBAAIOTCA 4epe3 ABa TuUMa CUCTEM: MPOCTPAHCTBEHHYH (OOBLEKT); W
BPeMeHHyo (npouecc). YTo 3HaunT ABOMCTBEHHOCTL? YenoBek — 8T0 OAMH  p. 4.
n3 MHOXecTBa anemeHToB [lpupoabl. VI npupoaa yenoBeka — 3TO ero
coAepxaHue, TO 4YTO cosfgana npupoga mucropuyeckn unu lMpupoga venoBeka — 3TO ero pmsmdeckas
CTPYKTYypa u MexaHu3Mbl. [MposiBnsieTcs npupoaa YenoBeka vyepes ero cogepxaHue. A cogepxaHue unm
4YacTOTHas XapakTepucTvka 4YenoBeka — 3TO OeATEeNbHOCTb MUPO34aHus U BOoXeCTBEHHas ero
CYLLHOCTb, KOTOPY Hay4YHOE MUPOBO33PEHNE — JKUBO Ha3biBaeT 3BONIOLUEN.

<
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A Tenepb OT paTtHoro kBagpata [lpupogbl — obpatumcs K Kyby. Ho npeaBapuTenbHO YyTOYHUM
TOMbKO YTO PACCMOTPEHHbIE PU3NYECKMe OOBLEKTbI C TOYKU 3PEHUSA IHEepreTuku. YenoBek — 3TO ero
mMacca B cpegHeM oT 3kr 4o 90kr. — 3TO eCTb ManeHbku oparMeHT 1 anemeHT Npupoabl (MMpo3aaHns).
OTO mMacca — eCcTb pe3ynbTaT AeATENbHOCTM NnaHeTbl, N OBWKETCA OHa BMeCTe C nraHeTon 3emns C
OeLleHbIMM CKOPOCTAMU NO KOCMOCY (3KBaTopuarnbHas CKOPOCTb BpalleHuss 465,1m/cek; opbuTanbHas

1) c 298 km/cek). Takke oHa uCnbITbiBAeT AaBneHne, TemnepaTtypy n Bcé
CBOMWCTBEHHOE MflaHeTe M Kocmocy. Beob 4enosek cyLlecTBO
Kocmudeckoe.

A TO, 4YTO YenoBek cnocobeH BUAETb TOMbKO OTHOCUTESNbHYIO
cuctemMy 6bITUSE U HE 3HAET BHELLHMX cucteM MunposgaHus — Tak 3To
y n npobnema 3HaHwun, YernoBeka u pabckas ysyprnauma obpékwas nogemn
Puc.5. Ha 6e3bICX0OHOCTb, 6e3BbIXOOHOCTL. M 9TO 40 Tex nop, noka Nan He
CMOryT nopBaTb MNyTbl MNPECTYNHOW W NapasuTapHOM BRacTm 03abo4yeHHble YKpenneHvem W
OofarmkMBaHMEM MEXaHW3MOB HeCMnpaBeniMBOro MMPOYCTponcTBa. YemMy M NoAYMHEHbl MHCTUTYT
MUPOBOro NPe3VaEeHTCTBA, MapUOHETOYHast cuctema 6e3onacHOCTM U ynpaefeHus napasvTapHbIM
oOLecTsomMm.

Ha pwuc. 5 npuBegeHo ceveHne kyba B nnockoctn MCTUHbI (TenecHoe-6ectenecHoe). 310
npsiIMOyronbHWK. BbicoTa ero eguHmua, a anvHa KopeHb U3 ABYX. HWXHSS NMHUA NpsAMOYronbHMUKa — 3TO
TenecHasi CocTaBnsoLLas, npeacTaBneHHas matepmanbHon cuctemon: «Henosek-Mpupoga». BepxHss
NUHKUS — 310 BecTenecHas cocTaBnsawoLLas 3Ton cuctembl. Ecnn «4Y» aTo hopma yenoseka B TENECHOM
n3mepeHum, To «C» B 6ectenecHOM U3mMepeHun — aTo cogepaHue vernoseka. CogepxaHune 3710 TO, YTO
«cotBopuna» [lpupopa c 4yenosekom. Ecnu «copgepxaHue» (C) 4venoBeka MPO3KCMOHUPOBATb Ha
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TENecCHy COCTaBMALLY — TO Mbl NOAy4YMM MHOro He mano — a AHATOMUIO yenoBeka. A 31O n ecTb
Mpupoaa yenoBeka unu ero doumsmka. A ecrnn NonyvYeHHy «aHaTOMUIO» MEpPEHECTU Ha BecTenecHyto
CYLLLHOCTb CaMOoro 4esfioBeka — TO Mbl NonyyYnm «yHKuuny dYenoseka (P). M ato Tonbko ogHa cuctema.
A vx OBe M Kaxgoas M3 HUX [OBONCTBEHHA. A Te B CBOW o4vepedb [OBOWCTBEHHbI C MNO3ULMN
WH(POPMALIMOHHOIO OTPaXeHUs W [ABOWUCTBEHHblE C MO3MLUMKM OTPaXeHWs W CywecTBOBaHUA
OOHOBPEMEHHO B [BYX CUCTEMax: MPOCTpaHCTBa WU BpeMeHW. ['4e MpOCTPaHCTBO — 3TO dmsnyeckme
n3genusa, a BpemMs — 9TO MNpOoUecChl, KOTopble MOryT 6biTb XapakTepus3oBaHbl 4YacTOTHOW
XapakTepUCTUKON WU3MEHEHUSI 3NEeMEHTOB camoro wuamdeckoro obbekta. A 3TO no3BONSET
dopmMmpoBaTbh AMHAMUKY MbiwreHnsi. A oHa Heobxoguma He TOSbKO AN COo3daHusa U3genuii HOBOW
TEXHUKW, He TOMbKO  ANs OpraHusaummM JesTernbHOCTW, HO W ONA CcOo3haHusd pasHoro poja
WHPaCTPYKTYpPbl M Opyaun Tpyaa, BKAYas WHTennekTyanbHble. VHTennekTyanbHble opyaus Tpyaa
Hanbonee appeKkTNBHbIE NO OTHOLUEHWIO K APYrMM CUCTEMAM, BKITHOYasi OpraHM3aumnio 1 ynpasreHue.

O6e atn cuctembl (hmsmdeckas 1 npoueccHas) — 3TO AeATENbHOCTb NIOAEN BblpaXXeHHasa vyepes
dusnyecknin n ymMcTBeHHbl Tpya. ConpoBoxaaeTcs paboTbl 3aTpaTamMu SHEPTUKM Kak Ha ToBap, Tak U Ha
npoueccobl ero cosgaHvs. VMIMeHHO Takoe eaMHCTBO Tpyaa MO3BONUT NOTPEOUTENbCKYHD cuctemy
npeobpasoBbiBaTb B co3ngaTenbHyto. M 910 6yaeT oTkpbiToe MHpopmaumoHHoe obuiectBo. CyLHOCTb
3TUX npeobpas3oBaHWi — YMCTBEHHbIN Tpyd, 3HaHMA W uHGopmaumss. IMEHHO OHu copMUpYyHOT
KONNeKTMBHbIA padyM. KoTopbii ByaeT poxaaTb Ka4eCTBEHHO HOBYKO cuny. OTa cuna yxe He Oyaer
bonble 6as3mpoBaTbCa Ha AeHbrax. E€ oCHOBOWM CTaHyT Ka4eCTBEHHO HOBble opyausa Tpyaa, korga Tpya
oOHUX ntogen 6ygeT ncnonb3oBaTbCA APYruMK noabMu 1 GyaeT npeBpalaTbCsl B HYXHble TOBapbl, B
peLLeHne HyXXHbIX 3agay. OTOT Noaxod HanpasBuT paboTy MO3ra M reHust YeroBeYeCKoro Ha peLleHune
HY>KHbIX 3aay M UCKITYUT BO3MOXHOCTb aKcnnyaTauum apyr gpyra. OH 6yaeTt packpbiBaTb CYLHOCTb
napasuTapHbIX CUCTEM, M JIOAEN UX UCNONb3YOWKMX. VIMEHHO Takow Tpy4 u Takoe obLecTBO NO3BONUT
npeBpallaTtb YMCTBEHHbLIN Tpyd, 3HaHMS U MHOpMauuio B dumsmyeckun pecypc. Takoe oOLecTBo
NO3BONUT NOBbILLATL aHepreTndeckut bogxeT Mpupoabl, Kocmoca, BceneHHol. B atom Bcé neno. A He
B TOM, YTO COBPEMEHHOE MapMOHETOYHOE OBLECTBO — NPUCTYNUIIO K NMKBMAALMN YernoBevecTBa cpasy
[10 OQHOrO MUMNMapAa Yenosek — a 370 3HaunT HEMUHYEMbIA KPAX umBmnusaumm.

ToT dakT, YTo reomeTpuyeckne ourypbl Ky6 — kak cuctema, 1 wap — kak 3akoH XK1U3Hu no cBoum
CBOICTBaM MO3BONAT BOCMPOM3BECTU MHAOPMALMOHHO Nobon hmsmnyeckuint o6bekT. YHUBepcanbHbIM
CBOMCTBOM 3TOro obbekTa fABNAETCA napameTp HyneBasd «TOYKa», KoTopas onpedeneHa Hadvanom
CUCTEMbI KOOPAMHAT, LEHTPOM Kyba 1 wapa.

MaTtemaTurka n punocounsa He MOryT onpeaenuTb NoHATUE Tovkn. OHM XapakTepusyoT eé Kak —
TO, YMO He uMeem cMbicsia u codepxxaHusi. bapTnHu onpegensieT TOYKy, Kak Hayano TenecHOn
CYLLHOCTU 1 3anucbiBaeT aTo cdopmynoii: L°T=const. C nosuumin TUO — ato cnpaeeanueas dopmyna.
®dunanyeckyto CyLHOCTb 0OObeKkTa OHa He oTpaxaeT. Ho oTpaxaeT ero koopauHaTbl B MPOCTPAHCTBE U
BpeMeHN. A KOHCTaHTa — 3TO ecTb UMs U 0603HaveHne. OTcioga nobdon drusnyecknin 00bLEKT XKNUBOWN U
HEXNBOW NpUpoabl MOXeT ObITb NpeacTaBneH kak cuctema KYb u kak cpena LLUAP.

Mpunyém: n yenosek, M NraHeTa, M BCEMEHHass — MMEKT OOHY U Ty Xe WHTEerpauuoHHYHo
xapaktepucTuky. Kaxpgaa Toyka B 3TOM cucteme cBos. Ho ceoucTtBa ux Bcerga dopmupyeTtca
Ka4yeCTBEHHOW XapaKTEPUCTMKOM Ha COOTHOLLUEHUAX NPUPOAbl Puanyeckmx BenunymH. KonnyectseHHas
XapaKTePUCTUKA KaxKOAOW U3 3TUX (PU3NYECKMA BenuMUMH CcBodA. WX coveTaHne UM COOTHOLUEHuE
dopMUpyIOT BCIO rammMy MHOroobpasms peanbHOro Mvmpa, a 3a CY4ET AeATEeNbHOCTU Nogen — BCO raMMmy
TEXHUKA M 4YerioBeYeCKon AesTEeNbHOCTU. A 3TO 3HA4MT, YTO 3Ta WMHTErpaumMoHHas XapakTepucTuka
cucteMbl 3HaHun «Kyb» un cpeabl «lWap» BkniovaeT B cebsa peanbHble dusmyeckne obbeKkTbl, UX
CBOWCTBA M BCE MPOLECCHblE CTPYKTYpbl, — peanu3auus KOTOpPbIX — NPUBOAUT K CO34aHMIO CaMoro
n3genusa HoBon TexHukn. M rmaBHoe 4To cuctema «Kyba» HecET B cebe He TONMbKO CMCTEMY KOOpAMHAT,
HO W edVHYH YHMBEpCcarnbHyld Mepy TPEX WM3MepeHun: AnuvHa, nnowagb, o6bém. A cdepa — 3To
yHMBepcarnbHbIA 3aKOH U mamyeckas noTpebHocTb YenoBeka otaate. OTtaate — aTt0 hopma nobewn, B
OWHaMVKe — 3TO OeATeNbHOCTb YeroBeka M ero nocTynku. YenoBek noTpedbnaetr eauvHuuly — 3TO
CBOWNCTBO Kyba C eanHMYHBIMK pa3mepamu, ero o6bem. B To Bpemsa kak cnocobeH oTaaBaTtb 6onblue —



2,72 310 00BEM wWapa. N aTo MUHMUManbHOe 3HayeHwe. B guHamuke BCE 3TO MHOrOKpaTtHO PacTeéT U
yBenmymnBaeTcs.

NHTerpaumoHHaa xapakTepucTvka MO3BONAET  «pPas3BepHyTb» He TOMbKO  TEXHOMNOruu
npousBoacTea magenusa. OHa Takke NO3BONAET BbipasnTb Yepe3 PyHKUUM Tpyaa coumarnbHble CUCTEMbI
N CTPYKTYpPbl U MHOrOe Apyroe CBSI3aHHOE CO 3HaHUSIMM, WH(OPMaUMen, YMCTBEHHbIM TpydoMm. A
BO3MOXHbIM 3TO CTAHOBMUTCSI MO MPUYMHE TOro, YTO TPYAOBblE MpoLecchl NpeobpasyloTcs He Yepes
anropuTMUYeckMe npouecchbl, a 4Yepe3 cpedy, KOoTopasl BbIPAXKAETCH MHOXECTBOM (PU3NYECKNX
CYLLHOCTEN BbIpaXKEHHbIX MHpOpMaLMen 1 MHOXECTBOM NPOLECCOB YNpPaBnsieMbIX MHTENNEKTyanbHbIM
n omnsmnyeckum Tpyaom. Cpefa — 310 YCroBMsl U BO3MOXXHOCTM AN1s YenoBeka. JTo npsiMasi B3auMOCBSi3b
hm3nyecknx 0GBHEKTOB C YCIOBUSIMU BHELLHEN cpeapbl.

Takasa MHdOopMaUMoOHHas cpefa M MHCTPYMeHTapuii 0bpaboTkm MHdopMaumMm No TEXHOMOrUSIM
MPOLIECCOB BbIMOSTHAEMbIX paboT NO3BONSIET BCE BbINOMIHEHHbIE BUAblI paboT NpeacTaBuUTb M3HAYanbHO
BUpTYyanbHbIMK 0Opasamm peanbHbiX punandecknx o6bEKTOB. A korga co3daH BUPTyarbHbI U3nyeckmi
OOBbEKT — 3TO 3HAYUT, YTO Mbl MMEEM — aBTOMATU3NPOBAHHbIE TEXHOMOrMM npeobpasoBaHMsA
WH(POPMALIMOHHbIX CUCTEM B TerecHble 00bekTbl. A 3TO yXKe eCTb aBToMatu3auus AOCTUXEHUS
noctaBneHHbIX Lenen. Mimesa cpey MHOXECTB B KOTOPOW MaTepuanu3oBaH YMCTBEHHbIN TPy U TEOPULO
rpacoB, npeacTaBneHHy BUPTYyarnbHbIMU du3ndeckumm obpaszamm nerko opMUPYHOTCS LeneBble
3agaun n obecneymBaroTCs TexHUKa obecnevyeHns CBOWCTB HYXXHOW Ans obuiecTtBa npoaykuun. Takum
obpasom, nosBnsieTcs BO3MOXHOCTb OTKasa OT AeHer. Tak kak Tpya nogen npeacrtaeBnsieT cobon
€e[VHbIA pe3ynbTaTt B JOCTVXKEHUU CTOALWMIN nepes, NogbMun Lenen.

UenoBek, Tak e Kak nobas TexHonormyeckas cucrema onpegensietca ydepes csovictBa Kyba-
LWapa, roe koHcTaHTa — ecTb ero ®UNO, mecTto u Bpems Xu3Hu. Jltobble duandeckne n decrtenecHsle
CYLLLHOCTM YerioBeKka OHO3Ha4YHO onpenenstoTca ToYkaMu Ha3BaHHbIX reoMeTpudeckux duryp. Bmecte
OHW CUHTE3UPYIOT MHAOPMaLMIO, YMCTBEHHBLIN M u3mMdeckni Tpyn, obecneumBatd pPOCT 3HAHUN,
dopmupoBaHue npodeccnoHanmama, HpaBCTBEHHONO M AYXOBHOrO ypoBHS1 pa3sutusi. OCHOBOWM 3TUX
3HaHWU N pa3BuUTMS ecTb MeTareomeTpus CTPYKTYp Kyba n wapa.

Cepruenko MNétp AxkyboBuy B cBoen kHure «MetareomeTpus rapMOHUYHOIO MUPOYCTPOMCTBAY
OaéT CBOW B3rNsag 1 No3vUUIO Ha OTpaXKeHue peanbHOro MMpOYCTPONCTBa ¢ noMoLllbio MeTtareomeTpuu.
N aTo npaBunbHO: OU3MYECKUN MUP UMeeT MaTepuanmucTUYecKkyrd CyLLHOCTb. [NnaBHOe CBOWCTBO
noboro pusnyeckoro oobekTa — 3T0 06bEM UNKU 3-x MepHasa CTpykTypa. EE€ yHmBepcanbHas Mmepa, Kak
ObIno nokasaHo paHee — 310 Kyb. A 310 reomeTpuda. ViImeHHO Ky6 cBs3biBaeT mexay cobor npupony
dusundecknx BenuuuH. MNMpupoga ousmMyeckux BeNUYMH — 3TO TO, YTO UMEET (PU3NYECKYI0 CYLLHOCTb U
OTNMYaeTcss Mexay CcoOOM TONbKO KONMMYECTBEHHO. MIMEHHO noaTomy npupoda u3ndeckux BENUYUH
No3BOSISET CBA3bIBATb MeXAy COOON KONMMYECTBO M Ka4yeCcTBO OO bEKTOB peanbHOro mupa.

MpencrtaeneHne pusmnyecknx oOGHLEKTOB C MOMOLLbIO CBOMCTB Kyba v wapa 4vepe3 npupoay
DU3NYECKNX BENUYNH U UX KONMMYECTBEHHO-KAaYeCTBEHHOE COOTHOLLUEHME MO3BOSMUIIO MOMyYMTb HOBYHO
dopMy npeacTtaBneHns usndeckoro obbekta. Ita hopMa — eCTb UHTErpaunoHHaa XapakTepucTuka
dusmndeckoro obbekta. MHTerpaumMoHHas xapakTepuctuka — 3T0 caM U3NYecKun oOBLEKT, ero
napamMeTpbl, XapakTepuUCTUKW, CBOWCTBA, cpeda B KOTOPOW OH CO3daéTcA M 3KcnryaTupyeTcsd, rae
KaXabll 3neMeHT 3Toro obbekTa npeactaBneH qyHKUMEn TPYyAOBbIX MnpoueccoB nogen. basoBbim
npoLeccomM 3TUX NPOLECCOB BbICTyNatT nsnyeckne pecypcbl. 3To matepuansl Mpupoabl, eé pecypcol
n cpeda. OT0 TaKkke noan, pecypcbl U BO3MOXHOCTU COLMyMa U Kakgoro YenoBeka B otaensHocTn. Beé
3TO CTaAHOBUTCH BO3MOXHbIM, KaK TOfbKO Mbl BBenu gse cuctembl: cuctemy NMPOCTPAHCTBA un
cuctemy BPEMA. Cuctema npocTpaHcTBa — npeacraBnaeTcs pusmyecknm obbektoMm. Cuctema Bpems
— npencTaBnsieTcs npoueccamn BUOOM3MEHSIOWMMN  pusndeckne obbekThl. Jlloboe wunameHeHue
pur3ndeckoro obbekTa MOXET ObITb MPEACTaBIEHO €ro YaCcTOTHOW XapaKTepuCTUKoW. Ho kaxabii u3
PU3NYECKMX OOBLEKTOB MMEET MHOXECTBO peanusaumin B 3aBUCMMOCTM OT pasfnuYHoro Buaa
NCnomnHeHusi, 0OyCrnoBAEHHOro HanuuMem WHgOpmMaLMK, 3HaHWK, YCHOBUKW,  KayecTBa WCMOSHEHUS
(don3nyeckoro n ymCTBEHHOro Tpyaa), 3HaHui, onbita 1 T.4. Mo3ToMy 06beKkT Mbl NpeaCcTaBNAeM — Kak
obbekTHyto CTPYKTYPY, a npouecc kak NMPOLECCHYIO cTtpyktypy. OT0 peanbHas 3ajaya — pas
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cywiectByeT (*)VI3I/I‘-I€CKI/1IZ MUP — TO OH MOXET ObITb npeacrtaBJieH B reomepr-leCKoﬁ d)opme C noOMoLWblo
pearnbHbIX 3aKOHOB XXU3HW.

CeeHtuukmi  WMeaH Wocudpoeny B cBoen kHure «ECTECTBEHHOHAYYHAA OCHOBA
BCEEOMHCTBA 3HAHWW» packpbiBaeT Hanmuume aHTPOMHOro MpuHLMMA passuTus obliecTBa Kak
BceobLLiero 3akoHa, No macwrabam cOoM3MepuMoro C 3akoHoM TaroteHusi. TUO xe paccmatpuBaeT
KaXkayto NIMYHOCTb Kak HocuTens uctuH MuposgaHus. Ho 3TOT HocuTenb ecTb MPOAYKT counyma U He
Bcerga noHMMaeT, 4to genaeT. Ho gencrteyeT MHTYUTUBHO — OT UMeHu Npupoabl U No e€ nopyyeHuio,
BHOCUT NMOPOW CBOW €ONHCTBEHHbIV Yron 3peHnust — TOT OPUNIMaHT UCTMHbI, MHOXXECTBO KOTOPbIX Yepes
nogen v ux cyapbbl MoOryt cosgaTb Ty Cpedy W ycrnioBus, KoTopble 6yayT npeBpalleHbl B
WMHTENNEeKTyanbHO-MH(POPMALIMOHHYO MHPACTPYKTypy obuiectBa, a u3 Heé B opyaus Tpyda
aBTOMaTM3upyloLWmne npou3BoauTENbHble Ccunbl  obwectBa. W T1em cambim  chopmupytowune
aHepreTuyeckmn Grogxet MNpupoabl. B aToM UCTUHHas hopma cyliecTBoBaHMs uMBunu3auun. A He B
TOM, YTO «KOPMUTbX» cebs 3a CHET unsnyecknx pecypcos lNMpupoabl Ha nnaHeTe 3emnsa. ATO BaXHO!

Otnuune xxe TUO ot noaxoga CeprueHko MN.4A., CBeHTULKOro n gpyrnx coctout B ToM, 4yto TUO
pewaeTt 3agayvy npeobpaszoBaHMsi YMCTBEHHOIO Tpyda Noden B 3HepreTu4ecknin UCTovHuk lMNpupogbl,
obecneymBalrOLUN POCT €€ 3HepreTU4eckoro GrogkeTta. OTo 3agada NepBOCTENEHHA, TaK KaK TONTbKO OHa
Mo3BONUT NIOAAM 3a CYET CBOEro MHTennekra ccopmupoBaTtb Ty cuny, koTopass OyaeT NOnonHATb
3HepreTudecknn GromkeT [Mpupoabl. MIMeHHO gnsi atoro co3gaHa TexHuka: CKUMBP; CTKC; TUO;
dunocodckoe MUPOBO33pEHME; BCKPbITbI OCHOBblI NapasvTM3mMa Hay4YHOro MUPOBO33PEHUA W
KOPPYNUMOHHBIX CBSI3E€N CUIT U CTPYKTYP COBPEMEHHOrO obLLecTBa.

lMepBocTeneHHas 3agada maTepuanuaauuum MHTennekTa nigen No3BonuT pellaTb MHOXECTBO
MOMyTHbIX 3ajady, a WMEHHO: co34aTb CaMOAoCTaToyHoe obuwectBo; ¢opmupoBatb rrybokue
npodeccmnoHanbHble, rMyovHHble Mupo3gaHyeckne 3HaHus y Kaxgoro; OopMMpoBaThb  BbICOKUN
OYXOBHbIN M HPABCTBEHHbIN YPOBEHb KaXXA0ro. 3Ta 3ajadya CBs3aHa C KOMMEKTUBHbLIM TPYAOM.

MMeHHO pelueHne 3TOM NepBOCTENEHHOW 3aayn NpeBpaLleHe MHTENNeKTa B opyamsa Tpyada u B
ABVXYLLYIO cuny obuiectBa NO3BOSMMT BCKPbITb M peanu3oBaTb BCe MoTaWHble OCOBEHHOCTU U CUMbl
Mpupoabl 3agencTBOBaTb UX Kak rOBOPUTLCSA «MO MOMHoW nporpammey. Koroa Gymetr cosgaHa cuna
npeobpa3oBaHHOTO YMCTBEHHOro M (OM3M4eCcKoro Tpyaa CraBlwasi MHAPACTPyKTypon obuiectsa, u
HOBbIMM opyausaMu Tpyda. VIMEHHO OHWM NO3BONAT aBTOMaTU3MpPOBaTb  MNPOM3BOAUTESNbHbIE CUSbI
obuwectBa. 31O nNyTb Korga WHoOpMauus, 3HAHWS M YMCTBEHHbIM Tpya MOryT ¢OpMUMPOBaTb
Ka4yeCTBEHHO HOBbIA WCTOYHMK SHEPrMM MNO3BOSAIOWNA  YBENMYMBATL JHEpreTuyeckun Orogxet
Mpupoabl. B aTom BCE geno. M Tonbko B 3TOM Cryvae 4ernoBeK U 4YenoBeyecTBO CnocobHbl GyayT
NnogonWTM KO BTOPOMY YPOBHIO CBOEr0 pasBUTUSA: K peanumsaumm TOHKOCTEW OecTenecHoro
MupoycTponctea. MMeHHO Toraa Bo3moOxHa Oyaetr Tenenoptaums!? A noyemy Obl HeT — ecnu
CyllecTByeT BTOpoe (3(pMpHOE) M3MepeHne BCEero TenecHoro Muvpa — a SHeprum B OAHOM aTome
orpomHoe konmyecTtBo! [loyeMy Henb3si ucnonb3oBaTb 3Ty rofiorpaMMmy BTOPOro WU3MEPEHMS Kak
nporpammMmy BoCnpousBoacTBa usmyeckoro obbekrta? Ho ato 6yget notom, a He cenyac. [loTom, Koraa
yenose4vecTtBo cTaHeT CYBEBEKTOM [MNpupoakl, korga oHO cnocobHo ByaeT «BblOpaTbCa» Kak roBopus
Lnonkoscknn n3 «lMenéHok Mpupoabl» N CTaHET «MYyXemM» OOCTOMHbIM CBOMX poauTenen: maTepu —
MPNPOLAbI n otua KOCMOCA.

Ha coBpemeHHOM 3Tane 3Ty 3agady MO3BONAT pewartb Tpy 6a30BbiX TunNa TEXHOMOMUN,
co3faHHbix B CCCP n Poccun. MepBbin Tnn — 310 TexHonorm CPELbBI. Oxun cosgaHel B BIMK CCCP un
NO3BONAOT PACKPbITb NPUPOLY TEXHUKO-TEXHOMOIMMYECKOro YPOBHS C NO3uLMiA [[NaBHOro KOHCTPyKTOpa.
Btoponn tvn — ato TexHonorum CUCTEMbI. OHn cosgaHbl B Poccum ¢ MOMOLLB MHUMUMATUBHOM
Akagemuyeckon Haykm n Tpaguumn Pycckon HayuHown LWkonbl Pycckoro Kocmmuama. 3Tu TexHonorum
ycnoneHo Ha3BaHbl CTKC. OHu packpbiBaloT n3nKy coumyma. TpeTuin TUn TEXHONOMMNn — 3TO Teopus
MHopMaumoHHOro obuiectea. OHM pacKkpbIBaOT NpUpPoay MHAOPMALMOHHOIO obLLecTBa ero ycTponcTB
N MexaHU3Mbl.

MatemaTuka — 93TO CYWHOCTb pearibHOro MWPOYCTPOMCTBA, 3TO €ro KonmMyecTBEeHHas
xapaktepuctmka. OHa packpblBaeT (PU3MYECKYD CYLHOCTb MaTepuanbHoro mupa. A dusmyeckas


http://www.skibr.ru/index.php?lang=ru&page=sii_as
http://www.skibr.ru/content/main/img/Ksovet/sov/sii_1-316.pdf
http://www.skibr.ru/content/main/img/Ksovet/sov/sii_1-316.pdf
http://www.skibr.ru/img/opr/TIO.htm
http://www.skibr.ru/img/opr/TIO.htm
http://www.skibr.ru/content/main/img/viki/uspeh_skibr.pdf

npypoga maTepuanbHOrO Mupa — eCTb ero npoctpaHcTBo. CriegoBaTenbHO, MaTtemMaTuka — ecTb
MPOTCPAHCTBO peanbHOro MmpoycTponcTaa.

Pusnka otnmuaeTcs OT mMaTemMaTuku. Ecnu matematvka xapakTepusyeT KONMUYECTBEHHYIO
XapaKTEPUCTUKY (PU3NYECKNX OOBLEKTOB pearnibHOro MUPOYCTPOMCTBA, TO (iM3nKa packpbiBaeT KX
NpupoAay: CTPYKTYpY, MexaHu3Mbl, yHKumn. Pusnka aTto npoueccHaa cTtpyktypa. OHa moxeT ObiTb
npeacraBneHa YacTOTHOW XapakKTepUCTUKOM hrn3nveckoro obbekTa, U packpbiBaeT MPOLIECC CO3aaHus
OaHHOro 0ObeKTa, a TakKe TEXHUKY ero sKcrfyaTauum — U3BMIEYEHNE SHEPIMM B pasHbIX Bugax dopm,
BKNIOYas 3HaHMs U pasutne. dusmka — 3T0 ecTb HMYTO MHoe Kak, BPEMA peanbHOro muposgaHus.
Uepes npoueccbl OHa MNO3BOMAET BOCMNPOM3BOAUTL CaMO u3ndeckoe usgenume. Xopowo 3Tu
TexHonorun otpabaTtbiBanucb Ha ypoBHe paboT [naBHOrO KOHCTpykTOopa B nepuog CoBeTcKoro
pasBuUTUA. ITO NPUBENO K NOHUMAHUIO HEOBXOAMMOCTN N36aBUTLCA OT AEHEr U UX 3aMeHbl OpYyAUsIMU
Tpyda KaTeropum UHTennekTa.

MaTtemaTtuka — ato [NIPOCTPAHCTBO, dwusmnka — 3to BPEMA. Matematmka — 9370
KONUYeCTBEHHas oueHka maTepun B usandeckom obbekte. dusmka — 3TO €ro npupoga u cam
dusnyecknin 06beKT, CO34aHHbIM NO 3aKOHaAM NPUPOAbLI C YY4ETOM TEKYLLMX YCIIOBUMIN U BO3MOXHOCTEWN.
OTO nyTb packpbiTUss TNYOMH 3HaAHMM O MMPO3daHUK, MNpeBpalleHne STUX 3HaHUA B TpeTbe
MHPOpPMaLMOHHOE un3MepeHne. MIMeHHO Takoe u3mepeHne B Oyayuiem cTaHeT opyavsiMui Tpyda
Kateropum mHTennekta v npespatnt umsunusauuio B8 CYBEBEKT [Mpupoabl n MuposgaHus, Tak Kak
YerioBeYEeCTBO CTaHeT — 6a30BbIM MCTOYHUKOM pOCTa aHepreTmyeckoro briogxkeTta MNpupoabl n Kocmoca.
dusmka “ MaTemMatTMka — MO3BONAT YerioBeKy packpbiBaTb CYLLHOCTb B3aUMOCBSI3aHHOCTMU,
B3aNMO3aBNUCMMOCTU N B3aNMOOBYCITOBIIEHHOCTN OOBEKTOB 1 NPOLIECCOB peanbHoro MmposgaHus.

OtBeT Ha Bonpoc Ne5. dunocodckoe MUPOBO33pEeHUE 4YenoBeKa B OTpPaXeHuu
peanbHoro wmwupo3sgaHusa. MupospgaHme n MupoycTpoMCTBO B YEM pa3HMUa Ha
MaTeMaTU4eckomMm n n3n4yecKkom ypoBHe?

M3noxeHHbIn Noaxod, BeipaboTaHHas No3nuus N MHXeHepHasa MeToauka No3BoNAT MOHATb
NOXHOCTb 6a30BbIX OCHOB HAaY4YHOr0 MMPOBO33peHUs. [MaBHbIN ero HeJOCTaTOK — 3TO UCKaXKEHME
WCTUHbI B yrogy Bnactu n oopMmpyemMbIX €10 napasuTapHbIX cun. VIMEHHO OHU hopMUPYIOT, YKPEnnaoT
n obcnyxmBalT HecnpaBeaIMBOe NapasvTapHoe MMPOYCTPOMCTBO. B aToM npuumHa, cyTb n npobnema
obuiectBa. OBGCNYXMBAKOT 3Ty TEXHUKY NOPABOLLEHNSA TPYAALLMXCA U UX YTHETEHNSA KOPPYMNUpOBaHHAA
C HayKoW BnacTb cO34aroLas Cuny — CyLIHOCTb KOTOPOW — MapMOHETOYHbIE CUCTEMbI U UHCTUTYTbI
npesnaeHTCTBO obcnyxmBarowme cucteMy aeHer. [JocTuratoT 3Tux Lernen oHn LeHOoW BHeAPEHWS
0e3BbIXOAHOCTH, 6E3bICXOAHOCTU, BE3HPaBCTBEHHOCTM NYTEM peanuaawmm KpOBaBbIX cyne6 - Kor,u,a
NIoaen TonAaT B X COOCTBEHHOM KpoBU. B aToM ﬁ:;;;u: =
CYLLIHOCTb NapasnTapHOro MMpoOyCTpoMUCTBa U
€ro NCMONHUTENbHbIX MAapPUOHETOUHbIX
cucteM. basmpyeTtcsa BCE 3TO Ha MKUBbLIX
OCHOBax 6a30BbIX MOHATUN U oNpeaeneHunin,
Ha UCKaXXeHUM U yTanBaHuM 3HaHUI OT
Hapopga, npesBpalleHne ero B
cneumnanuanpoBaHHy cuiy 00CNYyXMBaOLLYO NapasnTapHyo CyTb BracTu.

Bt

B 3ameH HayyHOMy mupoBo33peHuto TUO npegnoxumna dunocodckoe MUPOBO33PEHME U
00bEMHOE MbllneHe opmupyemoe no 3akoHam MuposgaHusa, Ha ero anemeHTHo-npoueccHon 6ase
«NPOCTPaHCTBO-BpemMs». Takon 6a3onm ctana meTareoMeTpusi peanbHoro mmpa. Pusmyeckas mogenb
3TON TEXHUKN MbILLNEHUS NpeacTaBneHa Ha puc. 6 n 7.

CospaHue u3genusa HOBOM TEXHMKM OCYLLECTBIISIETCS NO 3akOHy nupamuabl (cm.puc). 3t1o 5
3HepreTU4eckMx ToYeK: YeTblpe U3 KOTopbIX (OCHOBaHWe) usnyeckue, natas (seplumHa) becrtenecHas.
Cospaértcs mnsgenue cHu3y B Bepx. Ho 3HaHMA Heobxooumble AN 3TOr0 UMEKT MPOTUBOMOSOXHYHO
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HanpaBNEHHOCTb: CBEPXY BHU3. /I 9TO TONbKO OAHO HanpaBrieHUEe AEATENbHOCTU NOAEen U NpUMpoabl.
910 Hanpaenenme VCTUHA. Ho ecTb ewé gBa — 310 NpocTpaHcTBO U Bpems. OHM hopmupytoTca
TakMMn xe napamu nupamma. U kaxpgasa v3 Hux npegctasndet cobow aBa cnocoba peanusauuu:
PM3NYECKUIN U MHTENNEKTYanbHbIN.

LleHa dumsmyeckoro obbekTa ogHaxabl chopmmpoBaHa M UMEET CBOE KOHKPETHOE 3HauveHue.
LleHa nHTennekTyanbHbIX 3aTpaT TOXE NOSly4YeHa KOHKPETHAasi U OHa BbITEKAET U3 CaMoro omM3nyecKkoro
obbekTa. Ho korga Mbl MMeem npouecc co3gaHust msmdeckoro obbekta — TO 34eCb Mbl UMEEM
COBEpPLUEHHO CBOK MECH. [leno B TOM, YTO Kaxabii hu3anyeckuii oOBLEKT BUAEH MO MHOXECTBOM
OEeCKOHEYHbIX YIMOB 3pEeHUs UMEKLWMX TenecHoe copepXaHue. 3OTO 3HauuT, 4YTo uHdopmauus
MHOXECTBEHHa MO OTHOLUEHWUIO K ero HocuTento obbekTy. CrnegoBaTenbHO M 3aTpaTtbl HA €€ MOUCK —
TOXE MHOXECTBEHHbI U MOryT 6bITb 6eckoHeuHbl. B aToM crnydae OyayT «pas3roBopbl» 6GeCKOHEYHbIE, HO
nsgenue Bbl Hukorga He co3gagute. B 9TOM 0COGEHHOCTL COYEeTaHMs YMCTBEHHOIO U (PU3NYECKOrO
Tpyda, YMeHuMe npuvHMMaTb pelleHMs u Buaetb nyTb U uenb. OTcCloga poXaalTcs TEeXHONornm
NONUTUYECKOTO U NOEO0Norndeckoro nrnaHa. M oHn Hanbonee BaxHble, YEM camMa TEXHMKA.

3aknoyeHune

BaxHbIM aBNsOTCA rMyOuHHbIE 3HAHWS BCEX TPYASLMXCS NOAEN Ha CBOMX MecTax Mpu CBOEMN
cneunanusauuun. IMeHHO OHM NO3BONAT NOAAM CamMopeanv3oBbIBATLCS, packpbiBaTb M peann3oBbiBaTb
CBOKO MWUCCUIO U NpefHasHayeHue, KOTOpyk Kaxgomy dana [lNpupoga npu ero poxaeHun. CerogHs
BNacTb, XOTS OHA W MPUKPbLIBAETCA MUMEHEM Hapoaa, M Kak Obl OT 3TOro Hapoda u3bupaeTtcss — 3TO:
npectynHasi, baHanTckasli 1 BOPOBCKas CMCTEMa MO OTHOLLEHMIO K [pupoge, ceoemy Hapoay u PoguHe
niogen, roe Te nNpoXxuBalwT. 3Ta BNacTb €CTb HUYMTO MHOE — Kak MeHeKepbl CUCTeMbl OeHer, eé
30510TOro Tenbua. Bo3rnaensioTcsa oHNM MUPOBBLIM MHCTUTYTOM MNpPe3ndeHTCTBa M paboTaroT Ha To, YTObbI
3Ty CUCTEMY YKPENNATb, 3KCMyaTUpOBaTh N NapasnuTUpoBaTb HA HEW 3a CUYET TPyASLLUMXCS BCEro Mupa.
Ho npobnema B TOM, 4TO OHM HECMOCOGHbLI AKCNIyaTMPOBaTb M XUTb 3a CHET 3TON akcnnyaTauun. OHn
AerpagumpoBarnuy HacToONnbKO, YTO CrMOCOOHbI TOMbKO napas3uTupoBaTtb Ha pecypcax [Mpupoabl. IMeHHO
NOSTOMY — OHW CEPbE3HO U MO B3POCMIOMY MPUCTYNUNK K reHouuay YenosedecTtBy. I B nonHon mepe
3a4encTBoBanM NOMMTUKY peanu3aumm nporpamMmbl «30510TOr0 MunnMapga» n «BeyHoro pewnxa». Ho
nog, «3010TbIM MUITINAPA0OM» OHM MOHMMAIOT KONMMYECTBO HACeNeHUs1 KOTOPOE OOIMKHO ObITb OCTaBEHO
Ha nnaHeTe a BCe ocTarbHble A0MKHbI ObITb (PM3NYECKN YHUYTOXKEHDLI. VI OHM He THYLIaKTCs HU YeMm.
OHu nayT k ceoen uenu. A ato uenb no dakty — ectb KPAX umBmnnmusaumm n nx cmeptb Toxe. Bbixoa B
apyrom. Bbixog B HOBOM UCTOYHUKE SHEPTMU. A 3TOT UCTOYHUK €CTb MaTepuanm3oBaHHbIN UHTENeKTa
4YenoBe4vecTBa, KOTOPLIN CTAHET HOBbIMU OPYANAMU TPYyAa KaTeropum MHTENmeKTa.

[eatenbHon cunon B 3TOM HanpasfeHun BbICTyNaeT MUPOBOW WUHCTUTYT MPe3vMAEHTCTBA U UX
TEXHOSOMMN NOEONOrMYECKOrO0 M MUPOBO33PEHYECKOrO TOSKa. OTOT MHCTUTYT — 3TO COBPEMEHHAs
MHKBUSNLIVA 21 Beka. A MexaHU3Mbl €€ >XepPTBOMNPUHOLLIEHNST — 3TO BCE TO, YTO NPOMCXOOMUT BOKPYr
Hac: B 6onblien 4yactn — 310 pesynbTaT UX AeATeNbHOCTU. OTO UX KPOBAaBbIE «CMEKTaKMM» KOTOPbIE OHU
OPraHu3yoT 1 NPOBOAAT B pPEXMME peanbHOro BpeMeHM.

MyTnH — 370 Wakan Pycckoro Hapoaa, AeNCTBYIOWMI B 3MOXY XULLHUKOB MUPOBOTO rocnoAcTsa B
pamKax CucTeMbl HecnpaBeanueBoro obuectBa M napasvTapHOro mupoyctponctea. A obpawancsa K
MytnHy o HeobxogumocTtn peanusaumm npoekta CTKC, Tema «[lepcnektuBa» ewé Ha 3ape ero
CT@HOBMEHMS B 3MOXy ero nepson Bnactu. B cratbe «OTBEeTHbIN yaap», CTaBLIEW peakumen Ha
ockopbneHne Cco CTOPOHbl «PUKONEOMKOBY», HanANMBLUMX Ha cebsa «MyHOUP JDKeHayku» MOero
ToBapuvwa, konnern, n yuutens bonbwakoBa bopuca EBreHbeBnya — s obpaTunca K cBoemy
OOHOKYPCHUKY TumyeHko eHHagmio Hukonaesudy n ero apyry lNytnHy Bnagumupy Brniagmmuposudy —
HO TweTHO! BCé TOHeT B Ny4ynHe MHAPOPMAaLNOHHBLIX BOAOBOPOTOB. HO UCTMHa — oHa ecTb ogHa. W oHa
oT MNMpupoabl — a He Ta, YTO B AeHbrax 1 Bracty BO MM NapasnTapHON XN3HM Ha YyXKOM «ropOy».

M Bce Mbl Nnoan — ecTb €€ cofepkaHne, XOTs O4HOBPEMEHHO eCTb M npoaykT Coumyma. Takomn
COLMYM HaMm [OCTarncs — U Aaxe ecnu xoTs caenatb Mbl HUYEro He B COCTOAHUM — Mbl 06513aHbl XOTS Obl
MOHATbL €ro, HaNTN KOPHU, MPUYKNHBI, YCITOBUSA U BCE YTO CBSI3AHO C «MNPOLBETaHNEM» 3TOW FHYCHOCTH, C
TeM 4yTob6bl MOMOYb ByayLMM NOKONEHUAM MOHATL U NPeoaoneTb 3Ty 6oMe3Hb pa3BUTUS YenoBeyecTBa.
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Beapb kn3Hb 4YenoBeka KOpoTKa, a MMpO3aaHns BevHa. M umBmnmsaumm ucdesatrot 6eccnegHo ogHa 3a
apyron — 6narogapsi Takum BOT [yTUHBIM 1 ero napTHEpaMm B napasutapHom mupe, Takmm ka Obama,
MapaweHka n npoyne «MOMOAYUKM» He NpuHaanexawme cebe u [lMpupoge nepen KOTOPLIMA OHM
obasaHbI!!

TpyoHo npeactaBuTb cebe TOT pakT, 4TO MOW poaUTENM WM MPOCTO NOAM — HasbiBanu Obl
MTnepa n dawmncTtoB cBoOMMW napTHepamn? Ho cenvac ato B nopsagke Bewen. A no dakty
ocknabnaiTca naun, NeEHCUOHep.I... NocMmoTpuTe cTaTbto « Ybr100KU U 8b1p00KU cospemeHHoU Poccuu,
eracmb 2015». A 310 nepuoa npasneHus [lyTnHa. A ecnu s HenpasB, U Y HEro ecTb YTO-TO
yenoBe4veckoe, OH BO3bMET K peanusauun npoekt CTKC, tema «[lMepcnektneax». A 310 3Haumt, Poccus
NPUCTYNUT K CO34aHU0 (POHAA MHTENNEeKTyanbHOro pasBUTUS NIMYHOCTU. I HaA ero OCHOBE HauyHyT
co3fjaBaTbCs opyausa Tpyda kaTeropuv uHTennekta. A Mbl, Tpyadwmecs Poccuun, ga m Bcero mupa
nomorytT emy M camum cebe — npeBpallas WMHTENNEKT B UCTOYHMK POCTa dHEepreTnyeckoro GrogkeTa
Mpupoapbl n Kocmoca — oeTbMn KOTOPbIX SBNAOTCH BCE NMOAM, BCE YENOBEYECTBO.

MMeHHO OHM npuBedyT 4YenoBeyecTBO K rMyOGuHHbIM Mupo3gaH4YeckMM 3HaHWMAM, K BbICOKOMY
AYXOBHOMY M HPaBCTBEHHOMY YPOBHIO pa3BUTUS Kaxgoro u obuiectsa B uenom. Ha atom nytn Gyaet
CO3[aHo OTKpbIToe MHGOPMaLUNOHHOE 0bLLecTBO YacTHOM COBCTBEHHOCTBLIO CTAHET MHTENMEKTyanbHbIN
pecypc obwecTBa BbIpaXeEHHbI €ro MHMPACTPYKTyponm u opyausamu Tpygaa. A obLiecTBeHHoWm
COBCTBEHHOCTbIO CTaHyT BCe dmnsnyeckne pecypcol MNpupoasl 1 Counyma, BKNOYAs Camoro Yernoseka —
3a HeObOmnblUMM WUCKMIOYEHNEM: TOro 4YTO HeobxoaMmo Onsi YyCTOMYMBOrO passutust cembn, Popaa,
NINYHOCTN.

C yBaXXeHnem, aBTop Te0pun OTKPbITOro MHd)OpMaUMOHHOFO 06|.|.|.eCTBa, reHepaanbll7| ONPEKTOP
HIM® « CKNBP»

XanueHko Bnagnmup Anekceesud, 4.10.2015 roga, Mbituu.

CTtaTbsl HanucaHa no MHUUnaumm y4aCTHUKOB nepeI'II/ICKI/I B paMKax ,El,l/lCKyCCI/II7II

EoedaHos AnekcaHdp [mumpuesud;

Tpogbumoe 'eHHaduli ArnekcaHOpPo8UY;

Yytikoe HOputi NeaHosuY u dpyaux. ObcyxdeHue pabom:
CeeHmuuykoeo MeaHa Bacunbesuya;

CepezueHko lNempa Skybosuda u dpyaux

Llenb popmupoBaHmne ocHOB rny6unHHbIX Mnpo3gaH4ecknx 3HaHUM y YernoBeka n (hopmMmpoBaHus
boHAa MHTENNEeKTyanbLHOro pasBuUTUs NMMYHOCTU NYTEM PUHAHCUPOBAHUA YMCTBEHHOIO Tpyaa Ioaen.
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