B.A. Xaiiuenxo. I'enepanvusiii oupexmop HII® OO0 « CKUBP», asmop meopuu omxpuino2o
uHgopmayuonrno2o obwecmaa, ynen koppecnonoenm MADBII, unen Pycckozo ghunocogpckoeo obuecmsa

du3znveckas CyTh 00bEKTAa U IPUPOIA MATEPHH.

I'nyounnsie 3nanus napooos Mupa -
9IMO c60000a, 61ACMb U Yelb HCUIHU
Aemop.

Hackonbko TiIyOOKM W JOCTOBEPHBI HAIllM 3HAHUS OO0 WMCXOTHBIX W 3JIEMEHTAPHBIX CTPYKTypax
(cymmoctsix) Ilpupoabl Ha e€ (yHIaMEHTAILHOM YpPOBHE CBOWCTB, DJIEMEHTOB, XapaKTEPUCTHK,
napamMeTpoB (T€OMETPHs, UKJIIbI, TOKACCTBA, HYHKIIMOHAIN3M). BaskHO TO YTO KaK/bIH SJIEMEHT U JIFO T
UX CO3JalollMe — HMEIOT U HecyT B cebe CymecTBO OOBEKTUBHOM pealibHOCTH. OHa JBOSIKas: OT
[Ipupons! u T0, uTo HakorwieHO B Colmyme, XOTs MpaB/ia BMECTE C JIOXKbIO U JIOKHBIMU TPHUOPUTETAMHU.

Ho kak paznuuuTe 105Kb, HICTUHY U JIFOAEH UX nopoxaaromux. [Ipexae Bcero 3To cucrema BiIacTy,
yIpaBlIeHUs M TocmojacTBa Mwupom. Baxen ToT ¢akr, 4TO yHHBEpcajdbHas CIMHHUIA W3MEPEHUS
«puznueckuit kyO», Hamepekop BceM Haykam — colIepXUT TIyOMHHBIE HCTHHBI YCTPOWCTBA
WHBAPUAHTOB «IIPOCTPAHCTBO-BPEMSI-UCTHHA» U MHOTOE APYroe, a UMEHHO:

1. Vuueepcanvnas mepa = > eounuysi onuna.

2. Cucmembvl KOOpOUHAM NPOCMPAHCMBO-6pems U qhusuueckoeo odvekma. OHu pazeépHymvl Opye

ommuocumenvho opyea na 45°.

3. Lugposas cucmema ceovicme IIpupoowi u peanvbnozo mupa.

4.  Koucmpyxyuio, 2eomempuro u npouyio Qusuxy 06veKmos peaibHo20 Mupa.

5. Packpwisaem ¢usuxy mamepuu, a maxdxice npupody npocmparncmea uz ooaacmu Muposzoarus.

U 3T0 Tak BCcero JUIIb IOTOMY YTO (pu3rueckuil KyO 3a1aéTcs Kak 3J€MEHT IPOCTPAHCTBA PEATIbHOIO
mupa. M oH ke CTpyKTypupyeTcst CymHoCTIMHU [Ipupoasl 310 cemeicTBO chep 1Mo Kaxk oMy HJIEMEHTY:

Ceepa ouamempom = 0.

Coepa ouamempom = 1.

Cepepa ouamempom =2

Chepa ouamempom =3

OTH CTPYKTYpBI Chep OAMHAKOBBI I O0bEMHON CTPYKTYpBl €IUHUYHOTO KyOa, ero BochbMu YM u
runepkyoa. Ero obpasyror nentpsl 8 YM. TakuM 00pa3oM pacKpbIBarOTCs I100allbHbIE BOZMOKHOCTH:
MHBapUaHTOB «IIPOCTPAHCTBO-BPEMI-UCTHHA»; MaTEPUAIbHbIN O0BEKT U €ro CBOWCTBA; (pr3HMKa MaTepuH
U IIpOCTpaHCcTBO Mupo3aanus.

BaxkeH u TOT ¢axT, uTo pusndeckuii Kyo BKIroyaeT B ceds 6 mupaMua. A nupamua — 3TO HEPAPXHUs
poLeccoB U CTPYKTyp. CrieoBaTeabHO, BKIIOYAET B C€051: UCOJIOTHIO, TOJINTUKY, SKOHOMUKY, TEXHUKY.
A B 11eJI0M Ky0, OIHCAHHEIH chepoii muaMeTpoM V3 packpsiBaeT 00bEMHYIO CyTh MUPOBO33perHus. 1 Bcé
3TO MPOUCXOJUT Ha (PU3MYECKOM YPOBHE B IIPOLIECCE CO3/IaHUS U3EIUNA HOBOW TEXHUKH.

3T0 MOJX0A 1 MO3ULUSA (GU3UKU MPOCTPAHCTBA KapAUHAIBHO OTIIMYAIOTCA OT MOJIeNel, IPUHSTHIX B
Hayke. MoJiesb HayKyu — 3TO TOK€ BaKHO U XOPOLIO, HO €€ 0071aCTh HICTUHBI OTpaHrueHa. JTO IepejoBOe
«pemieHne» nunaepoB Coumyma. Jla, OHO CHMIKAeT TPYAOEMKOCTh CYILECTBYIOIIMX TEXHOJOTHH Ha
Pa3IMYHBIX UCTOPUYECKHX ATAIax pPa3BUTHSI, IepelaéT JII0IIM MIPOrPECCUBHBIE 3HAHUSI JIHIepa COLTyMa
u MHoroe apyroe. Ho 3ta nctuna otHocurensHas. OHa He ecTb cyTh [Ipupoast 1 Mupo3ganust.

A Hac mpexJe BCero MHTepecyeT yMEeHHUE ObITh YEJIOBEKOM, UCIIOJIHEHNE UCTUH Pa3BUTHS B LEIAX
JOCTIOKEHUs 3a7ad bora, B peanu3anMu MpUPOJONONOOHBIX TEXHOJNOTUH HX (YHKIHMOHAIU3MAa,
TapMOHHMH, TOXJECTB, MCTUHBI. M STH OCHOBBI TOXKE€ BKIIIOYAET CHCTEMa EAMHMYHOrO Kyba U

OXBaTHIBAIOIIEH ero chepsl mpocTpaHcTa guamerpoM V3. Chepa Mo cBOeil CyTH ecTh deMeHTapHAs
¢urypa npocrpanctsa. U e€ 00bEM paBeH 2,72 eTMHUYHBIX Ky0a, B TO BpeMs Kak caMm Ky0 = 1. D1 uudpsl
u coaeprkaT oTBeT 00 uctunax [Ipupoast u Hayku. O6mupHyto riyOuHy 3HaHHUI pacKpbiBaeT HUPPOBOit
Ky0. OT0 eMHUYHbBIN Ky nipeacTaBieHHblid mudpamu 0123456 7 8 9. I' ne undpsl umero puznyeckyro
CTPYKTYpYy Ky0-YM. Pazmep kyOa stux nudp = 0,1 eqununsl. [{udposoit kyd Brimouaer 1000 takmx
KyOuKoB. A 111(ppoBoii map, onuckIBaromuil Ky0 BKitoyaeT 2720 Takux KyOukoB. I ie kakapiit KyOuK —
3TO CYIIHOCTh IPOCTPAHCTBA, a MPOCTPAHCTBO 3TO CYLTHOCTH TEJIECHOTO U OECTEIECHOTO MUPOB.
dusnuecknii Kyo/mpru3Ma — 3TO dNIEMEHTapHBIE CTPYKTYPHBIE AJIEMEHThI 00ObEKTUBHOM PEabHOCTH.
OTH XK€ CBOMCTBA MMEIOT 3JeMEHTapHble (UTYyphl BpallCHHs: LWIMHID, KOHYC, YCEUEHHBIE KOHYCHI,
oxuBaia, cepa, Top u T.1. V3 3TUX JIIEMEHTOB MOXXHO cOOpaTh/CO37aTh ACTAIb 000 CII0KHOCTH.



http://www.skibr.ru/img/opr/cfr25-1p.pdf

CBs3b YHUBEPCAJBbHOM MepPbl, eIHHUIl H3MEPEHHUS € MPAKTUKOH KOHCTPYKTOPCKOIO TPy/aa.

Ou3MKy HHBAPHAHTA «IIPOCTPAHCTBO-BPEMSI-UCTHHAY» XOPOIIIO PACKPBIBACT (PU3UUECKHI € TMHUIHBIN
Ky6. EquHI4HbI Ky6 — 3T0 Ky6 mo60ro pasmepa. EnuanIa m3MepeHns o0bEMa B HayKe 3TO MM-.

YHuBepcanpHas Mepa U pealIbHbII TPYJ IO CO3JAHUIO M3JENIUSI HOBOM TEXHUKH 3TO OJHHU U TE K€
npoueccel. Beap mo000ii Tpya cBsA3aH ¢ MaTepHalibHBIM 00bekTOM. M3 Hero co3naéres uznenue. Eciu Mol
06epéM HEeKOTOpbIe OOBEKTHI MAaTEPUH U CKJIA/IbIBAEM/BBIYMTAEM MX BMECTE, TO MOJydaeM JIpyroii 6oiee
CJIOXKHBIN 00BEKT. DTO U eCTh pe3yiabTaT Tpyaa. Kakblit MaTepuanbHBIA 3JIEMEHT MPECTaBIsSET COO0H
CTPYKTYpPY IPOCTPAHCTBA. A MPOIIECC UX «CKJIAJABIBAHU» MEXKY CO00M 3TO U ecTh BpeMsl. B urore stoit
NESITeIbHOCTH TOJIy4aeTcsi HYXKHBIH OOBEKT-pe3yibTar. M 3TOT pe3ynpTaT MOMY4YeH TPYAOBBIMU
nporeccamu. Takum 06pazoM 00BEKT €CTh CTPYKTYpPa MPOCTPAHCTBA, & IPOLIECCH €r0 CO3AABIINE — €CTh
CYLIHOCTb BpeMsi, UX UHBapuaHThl. Y 3TO BceoOMii HHBapuaHT JIF0OOTr0 MaTepUaIbHOTO OOBEKTA.

Bceobmux 00BEKTOB peaibHOM MPHUPOABI HE TaK YK W MHOTO. J/IBE reOMeTpHYECKHe CTPYKTYPHI:
Lununop u Ipusma. OHU NO3BOJISIFOT BOCIPOU3BECTH (PHU3HUECKHUE OOBEKTHI PEaIbHOTO MUPA B IIUPOKOM
nuanazone. OHu GopMHUPYIOT OOJIBIINE CEMEWCTBAa TEOMETPHUECKUX 00IacTel, CO3JAI0INX TABOTHYIO U
IPYTyI0 MpOAYKIHMIO. BaXHbIM KpuUTEepHeM STUX MPOIECCOB SBISETCS TO, 4YTO IapameTphl,
XapaKTEPUCTUKU, CBOWCTBA 3TUX AJIEMEHTAPHBIX CTPYKTYP OOBEKTUBHOM peaTbHOCTH — HECYT B cede
cyTb npupoibl. K coxxanenuro, Hayka oInpeesiia «Teio BpameHus» (M HUINHAP) — Kak 00pa3yollyro,
KOTOpasi Bpamjaercss BOKpyr ocu Ha 360° m obpasyer reomerpmyeckyio ¢urypy. Ho aTo moxuoe
HampaBlIeHWE B HayKe TaK Kak B ATOM OIpPEAETICHUH CJelilaHa O MEHa UCTUHBI U YXOJ OT MPUPOIHBIX
CylIHOCTeH Marepuu. PeanbHas CynIHOCTh TPHPOJBI IMOAMEHEHA MPOIECCOM, a CYIIHOCTh OOBEKTa
UCKITI0YEHa BMecTe cO CBs3bI0 ¢ [Iprpomoil u pearbHOCTBIO.

Kak u3meHnsercss moaxo, eciy 3aaH mapamMeTpuueckuil moaxoa K mnpoodieme. [Tapamerpsr — 310
JMaMeTp U BBICOTA IIIMHAPA. A 3TO y)Ke reoMeTpusi U (hpusndeckas mpupoia 00bEKTOB pealbHOTO MHUPA.

Jleno B MOHATHAX MUIUHID (MPHU3Ma) KaK JIeMEHTapHasi CTPYKTypa 0OBEKTHBHOM peabHOCTH? DTO
Bcerja OyJeT MCTHHA' JIJIs MPOILJIOro, HAcTosIero u Oyaymiero. L{lunuaap cymecTBoBai, CylecTByeT U
OyJeT CyIlIecTBOBaTh, BCeraa u Be3ze. PasHooOpasue aTux Guryp onpenessieTcs pasMepaMu:

o d, h— yununop.

o d # di— yceuénnuiii konyc (npsmoii unu oopamuslit). Cmoum uzmeHums 00uH Ouamemp YuIuHOpa — mo
NOJYYUM YCeHUEHHBLU KOHYC. NPAMOU UU OOPAMHBLIL 8 3A8UCUMOCIU OM UX NOPSIOKA CLEeO0BAHUSL.

Ecnu ouamemp (d, d1) = 0, mo nonyuum xouyc.

o Ecau svicoma snemenma (h, —h) 6yoem umems ompuyamensnoe snauenue — mo oauHwlil s1emenm 6yoem
eblyumambscsi U3 0611461/7 ceomempuu demanu. B mo 6pemMs KAk JJlIeMeHmbl 6blCOmbl (h) umerwuwue
noJloJcuUmeslbHovle 3Ha4eHUA 6y()ym (HAHU3bIBAMDbCA) HA OCb CUMMempuu o6pa3yﬂ CIIOJHCHYI0 ceomempuro
demainu.

o d, di, £th, £r — ecau 3a0amv 3Hauenue paduyca (£f) — Mo NOAYUUM BOSHYMYIO UNU GbINYKIVIO
2e0MEMPULECKYI0 (Pu2ypy (0HCUBANIO — NPOMENCYIMOUHAS MENHCOY KOHVCOM U DIIUNCOUOOM).

3T0 OrpOMHBII 00BEM padOT MO CO3/TAHUIO CAMBIX CJIO’KHBIX T€OMETPUUYECKUX CTPYKTYP KOHCTPYKIIUH
netanu. Ho cTOUT U3MEHUTH MOJIOKEHHS] CUCTEMBI KOOP/IMHAT: HAPABJICHUE OCH CUMMETPHH AJIEMEHTA
110 OTHOIIEHUIO K JIETAJIN, BKJIFOYAsi CMEIICHHUE B YTOJl — KakK 3TOT 00BEM YMCTBEHHOTO TPy/la U 3HAHUI
00 ATHX Tpoleccax, KOHCTPYKIIUUM — MHOTOKPATHO yBelIHunuBaeTcs. B 3Ty o6macth paboT momagaeT Best
TE€OMETpHs, HauepTaTeIbHasi TeOMETPHS, allredpa, TPUTOHOMETPHS 1 MHOTO€ JIPYTO€, pa3HbIe HAYKH.

Ho riaBHOE mpenmyIiecTBo B TOM, YTO MPOUCXOAUT pa3/ie]ICHHE TPyAa MO CO3aHUI0 (PU3NIECKUX
KOHCTPYKITMWA U YMCTBEHHOTO TPyZa, KOTOPBIN Oazupyercst Ha GYHKIHIX MpoIeccax, BpeMeHu u T.a1. U
9TH pabOTHI BBIMOIHSIOT JIFOAM Pa3HBIX Mpodeccuii, B pa3HOE BpeMsl U JIPYT C APYroM MPaKTHUYECKH HE
CBSI3aHBI. Y MCTBEHHBIN TPY/I, CACTAHHBIA OJHAXKIBI — OH OY/IET CYIIIECTBOBATh BCET/a, BE3/I€ U BEUHO.

ITapameTpbl, XapaKTePUCTHKH, CBOCTBA.

[TapameTpsl, 3IEMEHTapHBIX CTPYKTYp (AMAMETp, BHICOTA) T€OMETPUUYECKUE Pa3MEPbl U3MEHSIOTCS
OT Hyns A0 OeckoHeuHOocTH. OHM TNEpEeKphIBAIOT BCE 00JACTH M OTpaciud paboT OT MHUKpPO U [0
Makporpon3BoACTB. Pazmepsr — 310 kBamuTeTsl, ' OCTh1, OCTBI, periiaMeHTsl, HOpPMAaTHUBBI U T.1.

Kaxnplif snmeMeHT opMupyeT XapakTepUCTUKH MHOXKECTBOM CBOMX T'€OMETPUUYECKHX Pa3MEpOB.
OT0: NMUHENHbIE pa3Mepsl; MIOMAAN; 00BEMBI; Beca; MacChl; MOMEHTHI HHEPIIMU 110 BCEM OCSIM; LICHTPBI
Macc. Bce 3Tm XapakTepuCTMKM W NapaMeTpbl aBTOMAaTHYECKH PAaCCUMUTBHIBAKOTCS [ 4-X THIIOB:
MUHUMAaJIbHBIC; MAaKCHMajbHbIC; HOMHHAJIBHBIE M CpPETCHHE 3HaueHHA. K 3THM XapaKTepuCTHKam
MPUBSI3BIBAIOTCS pa3Mepbl KOHCTPYKIUH UX (popmupytomue. Ects nonsrue neneBoit Gpynxuu. s Toro
4TOOBI ONPEEIINTh, HATPUMEP, MUHUMAIIbHYIO MacCy U3JeNns — LieaeBast PyHKIUS 00eceunT pacuér
U IIOCTPOEHUE ITOU KOHCTPYKLIUHU C IIPEACTABICHUEM BCEX COOTBETCTBYIOIIMUX 3HAYEHUN Pa3MEPOB.
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MoxHo cdopMHpOBaTE M ONPEAETIUTH JOObIE MCKOMBIE 3HAYEHMS  XapaKTEPUCTHK
c(OPMHUPOBAHHBIX KOHCTPYKIUH, HalpUMEpP: Macca, MOMEHThI MHEPLIMHU; LIEHTPOBKA — 3aJaHbl: Max,
min, nom, cpenuue. [Ipu 3ToM OyneT BbIjaHa KOHCTPYKIHS KaXKIOW JETalu, y371a U M3 B LEIIOM
COOTBETCTBYIOIIAs 3aJaHHOM 1enieBoi GpyHKIUH. Best paboTa BBIMOIHUTCS B @aBTOMAaTHYECKOM PEXKHME.
3T0 OrpOMHBIN 00bEM paboT BBICOKOIIPO(ECCHOHANIBHBIX, ITTyOOKO KOMIIETEHTHBIX, CyBEPEHHBIX JIFOIEH.
WX nocrosiHue 3TO 3HaHUS. A 3HAHUS PEATU3YIOTCS B KOMIBIOTEPHBIX mpoToTHmax (KII).

Hano Tonpko yMeTs akKyMyJIMPOBATh 3TOT TPYA M 3HAHMS U IIPEBpallaTb B COOTBETCTBYIOLINE
OpyIHsl Tpy/ia KOJUIGKTUBHOTO MOJIb30BaHUsSA, HHQPACTPYKTYPY. DTOT TPYA Mbl HAYUHUIHCH PEACTABIATH
B (opMe CTPYKTyp KOHCTPYKLMH U UX coepkaHuHu. I'7e ¢opma — 3TO reomMeTpus KOHCTPYKLUH,
npupojga wmarepuana. IIpm 3ToM 00BEM KOHKPETHOH JeTanu BMECTE CO BCEMHU pa3Mepami,
XapaKTepUCTUKAMHU JIOMOIHAETCs 00bEMOM 3TOH eTanu. B Hell peaabHO MOXKHO PacKpblBaTh MPUPOLY
MaTEpUU U3 YEro COCTOMT 3Ta JAeranb. Mim depe3 cTpykTypy MaTepuana JIeTald IPOHUKATh B
TE€XHOJIOTUH, XUMHIO, TIPOYHOCTb, YJEIbHBIE BECA, a, CIEAOBATEIBHO, B CHIIy TATOTEHUS U APYTYIO
npupony (GHU3MKU. DTO KpHUCTALIMYECKass PemETKa: MEepiUThl, ayCTEHWUTBI, MAapTEHCUTHI W IpodYas
riyOuHa 3HaHUH, pacKpbIBaOLasi HEOrPAHUYEHHBIE BO3MOXHOCTH JIHOEH.

Oty moan paboTaroT B obsactu 3HaHWA. OHM POXKAAIOT CYBEPEHUTET HPEANPHUSITHHA, CTPAHBI,
poJla, CEMbH ITOCTPOCHHBIN Ha TOCTOSHUU TEX WJIM UHBIX JIIOJEH.

MMeHHO Tak co34ar0TCsl OpyAusl Tpyda Kareropuu HHTeluiekTa. OHHM aBTOMATU3HPYIOT HE
TEXHHUKY, TEXHOJIOTMHA U HAyKy — a IIPOM3BOJUTEIbHBIE CHJIBI HAUMHAS OT TPyJa U 3HAHUM JUYHOCTH,
KOJUIEKTUBOB, MPEANPUATUN U 0 yenoBedecTBa B 1esoM. MiIMeHHO Ha 3Toi 1uiardopme Mbl CO3Jailu
nonarue KII. Oto Taxke MHOXKECTBA MOHATHH BKIIHOYAIOLIMM HMHTEUIEKTYaJIbHO-UH(POPMALMOHHYIO
uHPPACTPYKTYPY, OTKpbIToe U0, punmocoduro, SIKOHOMHUKY, HAyKy ¥ TEXHOJIOTUH YMCTBEHHOTO Tpy[a,
KOTOpBIC OLICHUBAIOTCSI (POHIOM MHTEJUICKTYaIbHOTO pa3BuTHs inuHocTH (DUP).

Eciu B34Th, HaIIpUMep, [Ba IUIHMHIPA nepecekaemble mox yriom (90°, 1p.) — To 3To orpomHas
crienuanu3upoBanHas pabora. M HecMOTps Ha MNpPOCTOTY IIOCTAHOBKM 3a/Jayd Majlo  KTO
npo(eCCHOHATTFHO M YCIEIIHO CMOKET BBIMOJIHUTH 3Ty padoTy. B TO BpeMsi — OHa BBIMOIHACTCS
apromatudecku B cpene TexHosoruii CKUMBP-mpoctpanctea m CTKC-Bpems. Ho 3to pocratouHo
BBICOKHI IpodecCHOHaIbHBIN YPOBEHb 3HaHNUN U KoMIteTeHIMI. Ho Bc€ HaunmHaeTcs ¢ MpOCThIX MOHSATHH.

C ysaoicenuem,

Xaiiuenxo Bnadumup Anexceesuu
Ilpoexm CTKC, mema «llepcnexkmueay
Poccus, Mocksa, Moimuwu, 14.02.2025
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