B.A. Xatiuenxo. I'enepanvuwiii oupexmop HIID OO0 « CKUBP», asmop meopuu omxpbimo2o
unghopmayuonnoco obwecmesa, uien koppecnonoenm MAIFBII, unen Pyccrkozo gunocogcrozo odwecmaa.

IIpupoaa peajJibHOro Mupa

Ousnueckas npupona peanbHoro wmupa (¢usmka) dopmmpyercs IByMS BCEOOIIMMHU
nuBapuantamu marepuu. 910 [IPOCTPAHCTBO u BPEMS, rae npocTpaHcTBO — 3TO
du3nueckas CTpyKTypa, yCTpOUCTBO M (PyHKIIMOHAT 00BEKTa, ero (hopma, reOMETpHUs, JU3AH U T.11.
Bpemss — »T0 mporiecchl, co3paromue MmarepuanbHblii 00bekT. I[lpoliecchl co3ma0T OOBEKT,
pacKpbIBalOT €ro cojJiepKaHue M OecTEeNIECHYI0 CyTh MaTepuu. ['JaBHbIE CBOMCTBA aCUMMETPUU
MaTepUU — ATO HAIMYUE Map TEIECHOTo U OECTEIECHOIO MUPOB:

® uamepus — ungopmayus,;
® gewecmso — noue;

®  3HAHUS — mMp)YO;

® npoyeccvl — QYHKYUOHAT,

Oto naBa MMpa: TelecHbI u OecrenecHbli. OHM B3aUMOCBSI3aHbBI, B3aWMO3aBHCHMBI,
B3aMMOOOYCIIOBJICHBI U MPEACTABISAIOT OO0 OJHO IIeNI0e, TOJTHOE U TMOJIOE, TOXKAECTBEHHOE BO
BPEMEHU U MPOCTPAHCTBE. B 3THX MHUpax BCE OAMHAKOBOE, pa3HOE, TOBTOPSIOINIEECs, OECKOHEUHOE.
[Tpu 3TOM BCE OIMHAKOBOE — pa3Hoe, a BCE pazHoe — oAuHakoBoe. [IpocTpaHCTBEHHO-BPEMEHHOM
MEXaHHU3M IPeoOpa3oBaHusl I€HEPUPYET BELIECTBO M MAaTEpUI0. OTH K€ 3aKOHbI JIEHCTBYIOT B
COLIMYMe€ MPU MPOU3BOJCTBE U3/I€TUN HOBOUM TeXHUKH U B pa3Butuu HTIIL.

PeanuzoBaTh o3HaHUE peagbHOr0 MUPA BO3MOKHO C IIOMOILBIO YMCTBEHHOT'O TPpYa, 3HaHUI
u uH@opmaryu. [Ipu 3ToM Ha3BaHHBINM HUHTEIUIEKTYalIbHBINA pecypc HECET B ceOe SHEPTHUI0, KOTOpast
MOJKET KaK HaKaIlJIMBaThCs, TaK U HEOOX0AMMA MPOLIECCOB PA3BUTHSI U KU3HEAEATEIbHOCTH JIFOIEH.

KitoueBbIM 3B€HOM B 00JIACTH ATOTO TO3HAHMS, TOHUMAaHUS U TPOU3BOJICTBA PabOT ABIIAETCS
teopema [ludaropa. Ocobe 3HaueHue urpaer e€ ¢unocodus. OHa BKIIOUACT Takke B cebe U
bu3nYECKy0 TPUPOIY YHUBEPCATBLHOM €IMHUIBI U3MEPEHUsI 00BEKTOB MAaTepUU PEATLHOTO MHPA.
Omna BbIpaxaercs B IU(pax, U MO3BOJSET PaCKpPhIBaTh XapaKTEPUCTUKU CBOMCTB PEaJIbHOTO MHPA,
N03HaBaTh UCTUHY MUpoycTpoiicTBa, pU3UKy MaTepuu U PU3UKY COLIMYyMa, BKIOYas 1Ielb, CYyTh U
CMBICT JKU3HHM, a TaKK€ MOHMMATh U BOIUIOIIAThH B JKHU3Hb NPEJAHA3HAUEHUE U MUCCHUIO YEJIOBEKa,
o01iecTBa, TOro, 4TO MPU3BAHO CITYKUTh 3aKoHaM JKHU3HM, KOTOpbIE €€ co3alu.

UenoBedecTBO U MBI KHUBEM B cpejie II100anbHON U IITyOUHHOM JKU, TOTAIbHOM HEBEKECTBE,
B aKTUBHO ()OPMHPYEMOM [T 3TUX LieJel cpelie yIepKaHUs U COBEPIICHCTBOBAHUS 10T OCPOUHBIX
IporpaMM CUCTEMBI pabcTBa, U cuil €€ (opMmupyromux. B 3aBucumMocT OT ypOBHSI pa3BUTHS
HMBMIM3aNUH (00IecTBa), Bceraa nmpeodianan Gu3ndeckuii ypoBeHb pa3Butusi. OH BBIpaXaICs B
HayKe, Hay4HO-TEXHUYECKOM IIPOrPecce, B COBEPILIEHCTBE (PU3UUYECKOTO OPYKHUSI.

Ho Bcerna cymiecTByeT Apyroil ypoBeHb YIIPaBIeHUS HE (PU3MUECKOTO TOJIKA, & OECTEIeCHBIN.
Ero Mo’KHO OTMETHUTb, KaK 3HaHHS KOHLENTYaJbHOTO YPOBHS BJIacTH U yrpasieHus. Ha Hero 0b11
YCTaHOBJIEH 3ampeT B Iiy0okoi apeBHocTH (345 roa 10 H.3.), @ UMEHHO 3alpeT Ha MpernojaBaHue
(GYHKIIMOHAJIBHOU COAEpKATEIbHOM CTOPOHBI TAPMOHUHU pealbHOro MHUpoycTpoiicTBa. McTuHa u
JIOKb B OTOM CBSI3M JBOMCTBEHHBI. ClIelyeT MOHATbh, YTO ECTh MPaBJia BO JUKU U JIOXKb B IIPABJE.

B Ilpupone xe HeT HU J00pa, HU 3713, HO €CTh U AMana3oH koMmdopTa ans Gpusndeckux tedi.
Ho crozia MCKycCTBEHHO M UCKYCHO IIPMBHECEHA JIOJKHAsl aKCMOMATHKa C MOJIyIIPaBIoi B HAyKe U
MOJTyPaBIOH B PEJIUTHUSAX B M10JIe KOHIEMINY pa3/esiai U BIacTByi. B 3aBUCUMOCTH OT KOHTEKCTa
OJTHO U TO K€ MOXET OBITh M MPaB/IOH, U JI0KbI0. Tak, Hanpumep, BATAMUHBI
MOTYT OBITh HE TOJBKO IMOJIE3HBIMHU, HO U OTPABUTHCSI UMU MOXKHO, a SAaMU
MOKHO HE TOJIBKO OTPAaBHUTHCS, HO U JIeUUThCs. M 3Ta TEXHHKA €CTh OCHOBA
JUISL OpYKHST OECTEIECHOTO TOJKA. DTO Oosiee 3 HEeKTUBHOE OPYKUE HEKEITH :
4yeM (prHAHCOBBIH KanuTal BMeCTe C HAEMHBIMU apMUSIMU TEPPOPUCTUYECKHX METOIOB €TI0 3aH_II/ITLI
SKCITyaTalluu U THETA TPYASIIMUXCS, BIACTbIO HAEMHBIX JEMOKpATOB, MepapXaMy Ha3Hau€HHBIX
JUPEKTOPOB-YIPABIEHIIEB, IPE3UAECHTOB, IPABUTENBCTB, YUHOBHUKOB aIMUHHUCTPALUN U KIEPKOB.

OTO KJIaH Ha3HAYeHIIEB, TUMA coBpeMeHHoro mupa: [lamdunosa Dina AnexkcaHIpoBHA,
HaOuymmna OnbBupa CaxurnsagoBHa, TartbsHa ['olMKOBa M MpOYME CTABICHHUKHU BPAXKECKUX
apMHUil MJIE0JIOTHYECKOTO Miu OectenecHoro Toska. Ilepen HapomoM oHM OTOENTMBAIOT ceOs U
OTYHTHIBAIOTCS CIIOBAMHU, OOCLIAHUSAMH, PETAIUSAMH, a MEepe]] X035€BaMU — CBOUMH JenamMu. Beé



https://ru.wikipedia.org/wiki/Памфилова,_Элла_Александровна
https://ru.wikipedia.org/wiki/Набиуллина,_Эльвира_Сахипзадовна
https://ru.wikipedia.org/wiki/Голикова,_Татьяна_Алексеевна
https://www.youtube.com/watch?v=sUDR4jS2mJI

3TO OECCTPYKTYpHBIE METOIBI M BJIACTh. VX Benwuwue, cuiia OMpenesieTcss — CTPaxoM CMEpPTH
HEyTOAHBIX. A mepen kem? Benb 3TO 3yieMEeHTapHbIE IPECTYIHUKH, Bparu U IpenaTenu Hapoaa u
Bora. A x035MH OLIeHUBAET UX MPAKTUKOH 3a: HaHECEHHBIN Bpen Poccun; ero npuObUib (Bpara).
Tak u B peanbHOM XU3HU. ECTh pa3Hble JIIOAU YPOBHS IOHUMAaHUS, HCTHHDL, COBECTH, YECTH.
Ho ectb u Te, KTO Biajzeer AEHbramH, BJIACTHbIO, 3HAHUSIMHU, YMEET M
CIOCOOEH MAaHMIYJIMPOBaTh MaccaMH HACTOJIBKO, 4YTO MpeBpallaeT
CTOPOHHHUKOB M MPOTUBHUKOB B CBOIO apMHIO, CKPBITYIO CHITY, ACHCTBUH.
Emé Bnagumup Mibud JIGHUH TOBOPUII O TOM, UTO «2IYHO U Oajrce [ = X
npecmynHo noeedenue moil apmuu, KOmMoOpas He UCnOIb3yem opyxHcue, uMelowuecs y
Henpuamensay. Harpumep, Kak TOBOPUT BblaaroIuiicsa cbiH bora m Ham coBpemeHHHK HOpuit
Hukomnaesnu 3abposorkuii, 310 yenemno aenatot CIIA. Onu 80% BBII cTtpanbl, o0ecrieunBarOT
U3 HEMIPOU3BOJICTBEHHON cepbl BHE ceOs M Ka4aroT U3 He€ IEHbIH. DTO 3JIEMEHT OeCCTPYKTYPHBIX
texHosoruii. Ho on B ¢pusuueckoii chepe. B undopmanmonHoit cepe u chepe 6ectenecHoro Mupa
— 3TO MHOTO Kpyue u cepbé3Hee. O0 3Tom peub. O TakoM opyskuu roBopwi B.U. JIenun, moromy
yto Jlenun cein bora, a ero gena — cyTb ucTUHBL Mupo3nanus, XOTs 3Ta no3ulus JleHnHa
COBpPEMEHHUKaMHU ellé U He To3HaHa. He mo3HaHa oHa MoToMy, 4TO Bpar, y>KaceH. CUJIEH U KOBAPEH.
JleiicTByeT OH OpykueM OECTEJeCHOTO TOJIKa, OecCTpyKTYpHO ympaBisis MupoMm. C menéHok
BO3JICCTBYS HA YEJIOBEKA, IPECTYIIHO OTIIy4asi €ro OT UCTUHBI, bora v Ha ypoBHE caJla U IIKOJIbI.
DTH TEXHOJIOTHH, TEXHUKA U MO3UIIUS BBITEKAIOT U3 TTTyOMHHBIX 3HAHUM YMCTBEHHOTO TPYyAa
Y CO3/IaHHBIX Ha X OCHOBE OPYJUM TpyJla KATETOPUHU UHTEIUIEKTa. DTU OPYus TPY/1a MO3BOJISIOT
UMUTHUPOBATH 0OBEKTHI MATEPUAIBHOTO MUPA M BU3YaJIbHO OTPAXKAIOT UX Kak peasibHOCTh. Ho 3Ta
pealbHOCTh OTpaXKaeTcsl Ha TiaTopmMe aBTOMAaTH3alUMU TPyda U 3HAHHM, KOr/a OJMH YeJOBEK B
peaTbHOM BpEeMEHH I ce0s M CBOMX pabOT MOXKET MCIOIB30BATh TPY.I BCETO YEIOBEUECTBA.
B sxoHOMuUKE IS ATHX 1eNiell He0OX0AUMO OBJIaIeTh MPOOIEMHO-IEIEBBIMU MOAX0AAMH U
CO3/aTh CPEAUHHBIN U [TOKA OTCYTCTBYIOIIUN B SKOHOMHUKE (II03BOHOUHBIN) cekTop. OH He JIeBbIi
Y HE MpaBblid, HO ¢ HUM cOpa3MepHO y YesoBeKa BCE. DTO MO3BOHOUYHUK. AHAJIOTMYHAs CUTyalus

u B conimyme. Bc€ paboTaer 1o oJJHUM U TEM K€ 3aKOHAM, HO OHU HEBEJOMBI JIFOISIM.
[TocMoTprM TpH BUACOPOJIMKA, OLEHUM CUTYalHI0, B KOTOPOM MBI )KUBEM:
1. 3assnenue Opus UrnateeBuua Myxuna u Banepus HukonaeBnua —
[TapdEénoBoit B M30MpaTenbHyI0 KOMUCCHUIO, UTO 3T0? JI0Kb niu npaBaa?
2. Cepreit Ans0eproBuy Casuib — OTBETBI Ha BOIIPOCKI — 3TO YW HHTEPECHI?
3. bornaes Braagumup HukonaeBnu — Packiaj cui, BIacTh, CIIEHAPUN, BCE DTO CHLIHOBBLS
bora, ero ¢pusnueckas cuia, UHCTpyMEHT JOCTHIKEHUA 3ambiciia JKu3Hu B Mupo3nanuu.
Tax B peanbHOU KU3HH (POPMUPYIOTCS CUJIBI, IOHUMAHUE, a KaK CIECTBUE — aKTHBHOCTh B YACTH
no3HaHus ce0s u ciryxeHus cuie bora. Jlpyroit BapuaHT CitykKUTh U 00CTYKUBaTh apa3UTOB.

IIpupoxa maremaTuku

[Tpupony MaTeMaTHKH XOpOILIO pacKpeiBaeT punocopus treopemsl [Indaropa u puznueckuit
NOJXO0/ K MOo3HaHUI0O Mupa. OO 3TOM CBUIETENBbCTBYET ONpEAEICHUE UCTUHBI, CHOPMHUPOBAHHOE
[Ixonon I'maBHbIX KOHCTpYKTOpOB BIIK CCCP. D10 ompenenenue 3ByuuT Tak: «Mcmuna ecmo
mo, umo umeem usuuecKkyio peanusayuio». MarepruaabHbIil MUP BCETAA MIPEACTABIAETCS IBYMS
WHBapHaHTaMU: TPOCTPAHCTBO U BpEMS, IJI€ IPOCTPAHCTBO ATO CTPYKTypa (HU3MUECKOro 00beKTa
WM ero ¢popma, a BpeMsi — 3TO MIPOLIECChl, KOTOphIE cO31at0T MaTtepuio. OHM MPeACTaBIAI0T COO0H
coJiepaHue JaHHOTO (U3MUECKOT0 00BEKTa, OTCIOA:

1. JIro0oii puznyeckuii 00BEKT peaabHOr0 MUpPa — €CTh CYTh U AJIEMEHT IPOCTPAHCTBA.

2. MarepuanbHble 00BEKTHI U MaTE€pHsi — BCETa CYIMECTBYIOT TOJIBKO BO BPEMEHH.

3. Bpewms — 3T0 dyHKIMSA IpOCTpaHCTBA, UIIH MTPOLiecC 00pa30BaHus 0ObEKTa MaTEPUH.

4. Vndopmarusi, UMUTHPYIOIIAs MPOCTPAHCTBO M BU3YAIbHO €ro OTpa)karoulias, €cild OHa
SBJISICTCS UCTUHHOM, TO OHA BeyHast U aOCOIOTHAS [T BCEX «BPEMEH U HAPOJIOBY.

5. MaremaTtnueckue (HopMyJbl SBISIOTCS UCTUHHBIMU TOJBKO B TOM ClIy4yae, €CIM OHH MMEIOT
($U3MUECKyI0 HHTEPIIPETAINIO B OOJIBIIOM U MaJlOM, HalpHUMeEp:
5.1. Maremarnueckoe X2 — 3T0 (PM3HUECKHi KBAJPaT CO CTOPOHOH X.


http://www.skibr.ru/content/main/img/viki/mir-ie/ZB_zun78.pdf
http://www.skibr.ru/content/main/img/viki/mir-ie/ZB_zun78.pdf
http://www.skibr.ru/content/main/img/viki/mir-ie/dpk-Lenin.pdf
https://www.youtube.com/watch?v=sUDR4jS2mJI
https://www.youtube.com/@sall.
https://youtu.be/16ibzY4Q2j4?si=Ev-7VBi8Iyzlow0J
https://ru.wikipedia.org/wiki/Череповецкий_литейно-механический_завод
https://www.youtube.com/watch?v=OQeLHNCBxHU
https://youtu.be/16ibzY4Q2j4?si=Ev-7VBi8Iyzlow0J
https://www.youtube.com/watch?v=OQeLHNCBxHU

6.

7.

10.
11.

5.2. Matemaruueckoe VX — 3T0 Toxe (pusznyeckuii kBagpar. OH cOCTOUT U3 X 3JIEMEHTOB,

IIPH 5TOM 3HaueHue VX pPaBHO CTOPOHE JAHHOTO KBaJpaTa.
5.3. MatemaTnueckoe X° — 310 GpU3MUECKHii Ky6 co cTOpoHOH X.

3 o~
5.4. Matemarnueckoe VX — 3To Toxke (pusmueckuii ky6. OH cocTout u3 X 2JIEMEHTOB, IIPHU

3TOM 3HaueHHe VX PAaBHO CTOPOHE JaHHOTO Ky6a.
YHukanbHble MaTeMaTHYecKHe GopMYJIbI:
6.1. IInomans kpyra S = mr?. Ecau mMateMaTHuecKuii 72 3aMeHUTh Ha (PU3MYECKUI KBajgpar
([_])ro monyuum 7 xBamparoB wim 3,14kBanpaToB, a 3TO OyJeT HPSIMOYTOJBHHK CO
cropoHaMu: 3,14r u r. pu3nyecku 3TO NPSIMOYTOIBHUK, COCTOSIIINHN U3: |£|:|:[|
6.2. Jlannas usmueckas JOTHUKA MO3BOJIWIA TOHSTh, YTO PAJUYC — 3TO OCHOBAHUE €IUHUIIBI
U 3TO YHHBepcalbHasi Mepa, OHA = 2. A IMaMeTp B 3TOM ClIy4yae — €CTh €IMHUIA AJTUHBL
OrTcrozia BRITEKAeT YHUKAJIbHAS, KaK MPABUIIO, MAIIOM3BECTHAs (OpMyIIa pacuéra IIoua m
kpyra Cepres [1aBiosuua Koponésa. Ona mano u3BecTHa, HOTOMY KakK €CTh B CIPAaBOYHHKE
umeromuil rpud «cekperno». Ho 3HadeHue 3Toil (OpMyNbl PEBONIOLMOHHOE IO PSIy
npuurH. OHa MO3BOJISIET MPOU3BOAUTH pacuy€Thl B yMe. [Ipu s3TtoM nmeer kosdduumeHt
3araca, MOBBIIAIOUINNA: HAJAEKHOCTD, 0€30MACHOCTD, 3PPEKTHBHOCTH KOHCTPYKIIHH.
6.3. ®opmyna C.I1. Koponésa pacuéra miomanu kpyra: S = 0,8D?, wiu miomans Kpyra =
IUIOLIA/IM IPSIMOYTOJIbHUKA: OJJHA CTOPOHA KOTOpOro = auaMmerpy kpyra D, Bropas 0,8D.
6.4. 3aMeHa yHUBEpCaIbHOU MephI I = '4 Ha eIMHUIly U3MEPEHHS UIMHBI MT03BOJIIET BBECTH U
HCIIOJIB30BaTh CHUCTEMY KOOPJIMHAT YHUBEPCAIbHOM €IMHMIBI W3MEpeHHs. Takou
eAVHMLICH sBNseTCS enuHuYHbId KyO. Ky0O sBisercs yHUBEpCalbHON enuHuIei
U3MEpEHMS, TaK KaK COJEPKUT B ce0e psiJl CUCTEM:
6.4.1. Ilecth cucTeM KOOPAUHAT, KOTOPBIMHU SIBIISIIOTCS 6 CTOPOH KyOa.
6.4.2. Engunuily n3MepeHus JUIMHBI: OHa = JIBYM YHHBEpCAJIbHBIM MepaM. Takux eIuHHIL
u3MepeHus B Kyoe 12.
6.4.3. EnunuIy n3MepeHus TUIONIAIA: OHA = YETHIPEM YHUBEPCATBHBIM MepaM (MacIiTad
Y2). Takux equnaul B KyOe 6. XOTsI OHM BCe OJJMHAKOBbIE, HO pPa3HBIE.
6.4.4. Enuaniy u3MepeHus o0béMa: OHa = BOCBMH YHUBEPCAILHBIM MepaM (MacmTab v2).
Takux equuul B kyoe 1.
6.4.5. Ky0 comepxut B cebe yHHMBEPCAIbHYIO MPOCTPAHCTBEHHO-BPEMEHHYIO CHCTEMY
KoopanHaT. OHa BKJIOYAeT 8 YaCTHBIX CUCTEM KOOPAMHAT
6.4.6. xy0 dopmupyer 00BEMHOE MBINIJICHHE YEIIOBEKA, TO3BOJISET YCTAHOBHTH CBS3h
MEX/y CBOWCTBAaMH 00BEKTOB MaTepHAIbHOTO MUPa U LIU(paMH.
®opmysibl pacuéra AJIUH, IIomaae u 00bEMOB:
7.1. O6béM equnnyHoro mapa: V = 0, 52D3.
7.2. O6BEM 1Iapa 1uaMeTpoM V2:V =1,48D3.
7.3. O6bEM mapa quamerpom V3 1 V = 2,72D3.
7.4. O0bEM eOUHUYHOTO NMIMHApA, BIUcaHHOro B ky0: V =0, 8D3, 00BéM HUATUHIpPA
npou3BoIbHOU uHEL: V = 0, 8D?%L.
JloxazaTenbcTBa HCTUHHOCTH MPUBENEHHBIX (hopMyT 00bEMa 110 11.7:
8.1. Ipu 3ameHe yHUBepcaIbHOM Mephl ' Ha equHMIly JauHbl D nonydaem dopmyny:4/3 mr3=
4/3m(D/2)% =4/3/8 nD® = n/6D3 = 0,52D3
8.2. Jlna wapa auametpoM V2 : V = 1/6(2 )3D? = 1,48D3
8.3. Jlns mapa auametpoM V3 : V = m/6(v/3)3D3 = 2,72D3
YHUBEpCAIIbHOCTh M BCEOOIIHOCTh MaTEMAaTHKH 3aKII0YAeTCsl B TOM, OHa MPEJOCTaBIIACT JUIs
BCEX CIy4yaeB pacy€TOB YHHMBEpPCAIbHYIO MEpYy Kak «BMECTHJIMIIE» Js JIIOObIX OOBEKTOB
MaTepHaIbHOIO MHUpa, CHaOXKaeT MX IHU(paMH, U MPOU3BOIUT IMOACYET KOJIWYECTBA ITUX
YHHBEPCAITBHBIX Mep. B HTOTe 3TH ONepauy onpeeNstoT CYIIHOCTh IMOTyYeHHBIX (PH3NIECKUX
00BEKTOB. DTO U eCcTh (PyHIaMEHTaJIbHAsI OCHOBA BCETO, MpeBpaliaeMas B (PU3MYeCKHii 0OBEKT.
OT0 CBOWCTBA U MpeBpalllaeT MaTEMAaTUKy B YHUBEPCAIbHYIO MEPY BCEX HAyK.
Bce marematnueckue mudpbl UMEIOT Gu3nuecKyro Gopmy u 310 Ky6. OH *Ke yHHBepcaabHas
Mepa. M 3To Tak moTOMy, 4TO MEPHOCTH LIU(P BO BCEX HANPABIECHUS OMpeesieTcs reoMeTpreit
Ky0a. du3nKa 4ncen uMeeT reOMEeTpHIO Kyoa.



12. Ho npupoaHas CyuHOCTh MaTepUU UMEET FeOMETPUUECKYI0 (GopMy Iapa.

13. Ky6, kaK yHHBEpCAIbHYIO IUHUIY H3MepeHHs GOPMHUpYIOT TpH chepsl auamerpoM: 1, V2,
/3 . IIpn 5TOM MaKkcHMANbHbI 00bEM POCTPAHCTBA 0OBEKTOB MATEPHATLHOIO MUPA, KOTOPbIi
MOXeT M3MepuTh Hayka siBisieTcs eMHMIA, B TO BpeMs KaK KaK peajbHasi CYIIHOCTb 3TOTO
poCcTpaHcTBa UMeeT 00BEM 2,72. ITpu 3TOM BO3MOKHOCTh HayK MO3HATh PEeaJIbHBIN TEJIECHBIN
MUp mpoctpaHcTBa orpanuder: 1*100/2,72=36,76%. Dta mudpa xapakrepusyeT MPUPOLY
MPOCTPAHCTBA MATEPUATBHOIO MHpA MO KaXKIOMY M3 €ro oObeKTOB. Mup ke OecTenecHbIH,
KOTOPBIN OTHECEH K 00J1aCTH MPOLIECCOB, MHPOPMAIIH, COAECPKAaHUIO — HAyKe HENOABIACTHBI.
C 0eCcKOHEYHOCThIO U BEYHOCTHIO HAyKHU HE «paboTator». OHU pabOTaOT TOJIBKO HA PABEHCTBAX,
HO PaBEHCTBA BCETO JIMIIIb YACTHBINA CITy4all TOXKIECTB MPUPOAHOro GyHKIHoHaM3Ma. K Tomy
K€ HayKH HE Pa3IMyaloT aCUMMETPHIO TEJIECHBIX U OECTEeNeCHBIX MUPOB, KaK IIeJI0e.

duiocodus reopemsl Ilndaropa

Teopema ITudaropa umeer TIyOUHHYIO CYIIHOCTh B 00JIaCTH MO3HAHUS YCTPOHUCTBA MPUPOIBI
MaTepUaIbHOTO MHUPA U MEXaHU3MOB (OPMHUPOBAHUS CTPYKTYP MPOCTPAHCTB MO KAXKIAOMY U3
00BEKTOB MaTepuH. PackppiBaeT 3Ty CyMIHOCTD (PU3MUECKHUI CIIOCOO T0KA3aTeNbCTBA HCTUHHOCTH
TeopeMsl [Tudaropa B cBoMX 4acTHBIX cilydasx (KBaJpaThl KAaTeTOB paBHbI). Hampumep:

1. bepém nBa oAMHAKOBBIX KBajpaTa KaTe€TOB, CKJIa/bIBAEM UX OJIHU HA OJUH U

paspes3aeM Mo JuaroHallv: KpacHasi JIMHUS — JIMHHS pe3a. B urore momydeHsl
4 TpeyroibHHKA, MPSIMBIE YTIIBI U CTOPOHBI KBaJpaTa OTPaXkKaloT (pu3muecKue
CYITHOCTH OOBEKTOB PEabHOTr0 MHpA, HAXOMASIIMECS HAa CBOMX MecTaX. A
Jlajiee BBIMIOJIHAETCS MPOCTasl Ollepalysl CKJIaJbIBaHUSA: YTO ObUIO BHELIHUM
CKJIa/IbIBA€TCSI BO BHYTPb, @ 4YTO OBLIO BHYTPEHHUMH OOBEKTaMU pEaibHOrO0 MHUpa
BbIHOCATCA Hapyxy. [Ipu 3TOM KBajpar runoteHysbl oOpasyercs u3 4 TpeyrojabHHUKOB: 4
BHEIIHUX BEPIIMHBI KOTOPBIX CKJIAABIBAIOTCA B LIEHTP, a 4 BHOBb OOPa30BAaHHBIX pe3a
nuaroHaynieil o0pas3yloT CTOPOHBI BHOBb CO3JaHHOIO KBajpaTra TUIIOTeHY3bl. HMToro
MOJIy4yaeM: JBa KBaJpara U OJMH pe3.

2. bepém oauH KBagpaT rUIMOTEHY36I U J€TIaeM JIBa pe3a 110 JHAarOHaSIM: TIOJTy4aeM Mmo100HbIe
4 OIWMHAKOBBIX TPEYrojbHUKA (XOTS OHM Bce pasHble). Eciam y KBaapaTOB KaTETOB
BHEUIHUMH CTPYKTypaMH ObUIM IpsIMbIE YIJIBI U JIBE€ CTOPOHBI KBajpaTa, TO y KBajapaTa
TUIIOTEHY3bl BHEIIHUMH CTPYKTYpaMH CTald TOJIbKO CTOPOHBI KBajapara. llepekpsiB 3Tn
CTPYKTYpbl IBYMsI TpPEyrojibHHUKaMU — IIOJIy4aeM JIBa KBaJpara KaTeToB. PUCYHOK He

3. HoxkazarenbcTBa Teopemsbl [Iudaropa st MHOKECTBA APYTHX BapUAHTOM
pa3MepoB KBaJpaTOB IpUBEACHO Ha pucyHke. Ho mnpuBenéHusle
OTHOCSTCS. M OIPENEISAIOT BHYTPEHHIOI  CIOKHOCTh  TEXHUKO-TEXHOJOTHYECKOTO
YCTpOWCTBa (PUBHKN MAaTEPHAIBHBIX OOBEKTOB U HE BIUAIOT Ha PUIIOCODHUIO TOZHAHUS.

IIPUBOXKY, TaK CTPYKTYpa MPOCTa U MOHATHA.
MHO’KE€CTBA BapUAHTOB J1I0KA3aTEJIbCTB /ISl BCEX OECKOHEUHBIX MHOXKECTB ,_J

Yro Takoe KaTeThl U rUNOTEHY3a?

Yro Takoe KaTeT ¥ TUNOTEHY3a, COBPEMEHHAas HayKa, 00pa3oBaHue yan
U HCTOpUS HE packpblBalOT. Bce ompeneneHus CBs3aHbl C
MPSIMOYTOJIbHBIM TPEYTOJIbHUKOM, /1€ MIPSMOM yToJI Ha3BaH paBHBIM &
90°. Ho mpsimoit yron — ato mpamas 180°, a 90° — sto paTusiit yrom. Teopema
[Tudaropa Hec€r B cebe riyOuHHBIE MUpO3AaHUeCKHEe OCHOBBL. DTy no3ulnio packpeiaer THUO,
uHunatuBHas Axanemuueckas Hayka Poccum, Pycckas Hayunas Illkona, Ilkoma I'maBHBIX
koHcTpykTOpoB BIIK CCCP. Ha To ecTh 0OcHOBaHUS, MO3ULIKMS 1 00OCHOBaHUS.
bazoBbie OHATHS U ONpe/IeNeHUs COrTIaCHO (PU3UKE MaTepun U MupoycTpoiicTBa:

e Karer «a» — 3TO CTPYKTYpbI IPOCTPAHCTBA UJIH JIEMEHT (PU3MUECKON MaTepHH;

e Karer «b» — 310 CTpYKTYpBI BpeMEHM WIIH 3JIEMEHT MPOLIECCOB, POXKIAFOIINI MATEPHUIO;

e ['unoreHysa «c» — 3TO CTPYKTypa (PU3HUECKOr0 OOBEKTA, €r0 XapaKTEPUCTHUKA IIOIIAH.
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e VYrona Mexay CTpYKTypamMH IPOCTPAaHCTBAa U BPEMEHU 3TO MEXaHH3M IMPOCTPAHCTBEHHO-
BPEMEHHOI0 MTPe00pa30BaHUs CTPYKTYp MaTEepPUH Yepe3 BO3IEHCTBUE HA HUX.

JloKa3aTenbCTBOM TOMY CIIYKUT IPHUPOJA YHMBEPCAJIbHOM EIUHMIBI M3MEpeHUs 00bEMa
IPOCTPAHCTBA MaTepUU ITO Pu3MUecKuil Ky0. B MaTemaTnke u Haykax 3TO €AMHHUIA U3MEPEHUS
00bEMa, TIpHIMeM eé MM .

B oTiuuune oT MaTeMaTuueckoro (MM°), pusuueckuii Ky6, KpoMe TOro, 4To OH U3MEPSET 00BbEM
1r000r0 00BEKTa MaTepHAIBLHOIO MUpa — KyO 00JaiaeT psiioM CBOWCTB U PAaCKPbIBACT IPUPOAY
($U3NUECKUX BEIMYMH EIUHHIl W3MEPEHHUs, KOTOphlE B HUTOI€ COOTBETCTBYIOT M CBOMCTBaM
00BEKTOB MaTEPUAIBHOTO MHUPA, ITO3BOJISIOT UX MO3HATh, U IIPH 3TOM aKKyMYJIMPOBATh 3HAHUS KaK
UHTEJUIEKTYalIbHBIN pecypc, HaKalJIuBaTh €ro B OPYAMs TPYAa KOJJIEKTUBHOTO 110JIb30BaHMUSL.

Uro Takoe kareT «b»? IlokakeM 3TO Kak CTPYKTYypy BpEeMEHH, (OPMHUPYIOUIYIO E€IUHHILY
u3MepeHus: AauHbl. OYHKIMOHATIBHON M TENECHOW CYLIHOCTBIO €IMHHIIBI U3MEPEHMsI SBIISAETCS
KYBUK — YHUBEPCAJIbHASl MEPA. Pa3mep sToro KyOuka paBeH 72 M paBeH ABYM TaKUM
KyOHKaM, KOTOpble (POPMUPYIOT €AMHULLY JUTMHBI GU3NUECKOro 00bekTa. Bo Bcex MaTeMaTHUeCKuX
dopmynax 3Ta BeTUYMHA MPUHSTA KaK PAIUyC «», TIe pagnyc paBeH Y2 nuamerpa. A Tuamerp 3To
¥ €CTh CJIMHHLA H3MepeHus AnuHbl U d=2r. OTcr0/1a OcHOBaHue uucia ecth 2. Kak 3To mpouncxoaut?

VYHuBepcanpHas Mepa, (pu3nueckas CymHOCTh KOTOPOH €CTh KyO, CTOpOHa KOTOpOro = I
SBIISICTCSA «BMECTHJIUILEM» BCEro, 0 uéM UAET peub. M 3T0T KyOuK (Kak HOCHUTENb MaTepUaibHON
CYUIHOCTH), KOTOPOH emI€ HEeT, M OHA Heu3BecTHA oOpa3yer eaununy (1) oovexra. Ho 3T0T 00BEKT
buznueckuit Kyouk ¢ pa3mepoM paauyca eauHHIb u3Mepenus (|_J)).

Torpa karer «b» OyaeT npeAcTaBiIsATh CTPYKTYPY €AMHULIBI U3MEPEHUS JUIMHBI B 2€1. g Orta
CTPYKTYpa, cocTosillas M3 JBYX KyOHMKOB (YHMBEPCAJIbHBIX MEp), COCTABISAET HPOLECCHYIO
CTPYKTYPY €IUHHIIBI JUTMHBI 00BbEKTa, 0 KOTOPOM HIET peub. [1epBolii «kyOuKk» 0003HaueH U poit
1, BTOpO#i 1Ba. A CTpYKTypa U3 JIByX KyOMKOB CO CTOPOHAMH PaBHBIMH 2 CHOPMHUPOBAJIA EMHUILY
M3MepeHus JUIMHEL, U oHa obosHagaercsa 21, TTouemy? ITotoMy uTo mpomecc cOpMHpOBan IBa
KyOuKa myTéM oJlHOTro niepemenieHus. TakuM 00pa3oM Mbl OTYIHIN (PU3HYECKYIO MEpY JJIUHBI U3
JIByX YHUBEPCAIbHBIX MEp IIyTEM IpOLecCca COCTABIICHUS €AMHUILIBI ITTMHBI U3 ABYX KyOHUKOB.

OTOT mpolecc MOKa3blBaeT, Kak (pu3nyeckas BeJIMYMHA YHMBEPCAJIbHONW MEpbl, B KOTOPOH
IpeJroiaraeTcsd Haluyue 3JeMeHTa OyIyILero 3aMbiciia, MPEeBPaTUIOCh B €AMHUILY U3MEPEHUS
JUINHBI, 00bekTa. OnpenensonM KpUuTeprueM 3TOi MO3ULUH SIBIISETCS TO, YTO YTO (PU3UUECKUI
00BEKT MpeIoIaraeTcs U3MEPSITh CaMUM COO0H Yepe3 YHUBEPCATbHYIO MEpPY (BMECTHIIHIIIE).

Kak obOpasyercst cTpykTypa NpoCTpaHCTBa (KaTeT «a»), U 4TO OHAa COOON MpeAcTaBiIseT?

Bcé ouenb mpocTo: MOIy4YeHHYIO CTPYKTYpy KaTeTa Ipolecca nepeMeniaeM OpToroHajlIbHO MO
yriom 90° u momy4aemM HOBYIO CTPYKTYPY, COCTOSIIYIO M3 IBYX €IMHHII U3MepeHus AnuHbL. Takum
00pa3oM Mbl MOJYYMUIIM KBaJpaT, COCTOSIIMA U3 4 YHUBEPCAJIbHBIX MEp WM U3 JBYX E€IUHMII
U3MEpEeHus JUIMHBI, a UMEHHO (| MaTeMaTHuecku JaHHas CTPYKTypa pacKpbIBaeT MpUPOAY KaTeTa
«a» uMeet uncno 4 u (22=4). uupax ata CTpyKTypa, COCTOAMIAs U3 YETHIPEX YHUBEPCATBHBIX
Mep, CoepKUT deThipe udpsl: 1 2 3 4, uTo u ecTh 22,

I'mnoreny3a. IlomyuenHass cTpykTypa 00bekTa, cocTosmas u3 4 yHHUBEpCaJIbHBIX Mep,
COJICPKHT B cebe He TOJIbKO J[Ba KaTeTa: CTPYKTYpPY MpPOLECCOB (BPEMEHH) M MPOCTPAHCTBA, HO U
(bu3NYECKYI0 CYHITHOCTh caMoro (hu3n4eckoro o0beKTa Kak 3JeMEHT IIJIOLIa/IH.

XapakTepHucTrKa 3TOH IO €CTh AMAroHalIb OIy4eHHOr o kBaapara. M 3To ecTs miomanb
—3JeMeHT Oynayiiero pusznyeckoro oobekTa. Ero cTpykTypa KBaapart, B TO BpeMs Kak KaTeThl UMEI0
CTPYKTYpY AnuHbl. 1 cTropoHa kBajapara (pru3nyeckoro oObeKTa 3T0 U €CTh BEJIMYNHA THIIOTEHY3bI
«c». IMeHnHo mo3TomMy B TeopeMe pUTypUpYIOT MOHATHS KBaJpaTOB: CTPYKTYpPbl IPOCTPAHCTBA U
CTPYKTYpbl BPEMEHM — HMMEIOT JIMHEHHYK CYIIHOCTb pa3MepoB. Pa3mepbl cocTaBieHBl W3
YHUBEpPCAJIbHBIX Mep (B KaXI0H eAMHMIIE JUIMHBI MO JIBE YHUBEpCAJIbHbIE Mepbl), UTOr0O 1o 4
YHUBEpPCAJIbHBIE MEPHI B KAXKAOU U3 CTPYKTYp: MPOCTPAHCTBA U BPEMS, UTOTO 8 YHUBEPCAIbHBIX
Mep, KOTopble (POPMUPYIOT IUIOIIA/Ib 00bEKTa TUIIOTEHY3bI. JINHEWHBIHN pa3mep 3TOro
oObekTa paBeH V8 u pasen 2,828. DTa CTPYKTypa NpEICTABIEHA HA PUCYHKE:
TPEYTOJIbHUK IPEICTABICH KPACHBIM LIBETOM, KBAaJApaT I'MIIOTEHY3bl MPEICTaBIICH
CHUHHUM LIBETOM. A CTPYKTypbl IPOCTPAHCTBA U BPEMEHM IIPEACTABIEHBI 110 YETHIPE




yHUBEpcajibHble Mephl. Pa3Mep KBagpara THUNOTEHY3bl PaBEH pa3Mepy OJIHOIO U3 KaTeTOB
YMHOEHHOTO Ha V2 , utoro: 2v2 =2,828. OnHa U Taxke BeIUYNHA, XOTS (POPMYITBI pa3HEbIE.

I[Lomaau kBaapara v ABYX Kpyros ero ¢GopMupyromux

KBagpar u BOMCaHHBIN B HErO KPyr — MMEIOT OJUH U TOT K€ pa3Mep PaBHBIN CAVHULE.
[Tmomane kBagpara = 1, a miomans kpyra = 0,8.
JuameTp Kpyra, OMCaHHOTO BOKPYI €AMHUYHOIO KBajpaTa POBHA JMAaroHajIu KBaJpara.
IIpy 5TOM TIOmAab KPyra, MaMeTp KOTOPOro = auaroHanu ksajgpara = 0,8(v2 )?=1,6. Orciona
BBIBO/I:
1. mmomaap Kpyra, OIMMCAaHHOTO BOKPYT KBajpara OoJblIe B ABa pa3a Kpyra, BOHCAHHOTO
B €IMHUYHBINA KBaJpaT: eAMHUYHBIN KpyT = 0,8, a KpyT, TuaMeTp KOTOPOro = TUaroHaiu
KkBajapara = 1,6.
2. Ilmomamp KBajgparta, OIMHCAHHOTO BOKPYT Kpyra JuaMeTpoM =+/2 Goiblie B aBa pasa
IUIONIaIM KBaJpara, BIMCAHHOTO B ATOT KPYT: €AMHUYHBIA KBaapar = 1, a kBajapar
CTOpOHOM V2 =2.
3. dyHKUMOHANIbHAS CBA3b CTPYKTYP KBAJIPaTOB M KPYyTroB MpPUBEICHA HA pUC.2.
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EnuHuunelii kBajgpar mnpejcTaBieH 4EpHBIM LBETOM. CTpyKTyphl (OpMHUPYIOT 1BE
00J1acTH: BHYTPEHHIOIO M BHEIIHIOW. JTO ABe OeckoHeuHocTu. [lepBast GyHKIMOHATIBHAS
U3MEHSETCS OT €AMHHUIIBI A0 Hyss. BTopas m3meHsercs oT eAuHMIBI 10 O€CKOHEUHOCTH.
@Oyukuust 910l OeckoHeuHOCTH ompeaensercs ¢opmyroit 2". B at1oit QyHkuum cytsb
00BeKTOB peanbHOoro wmupa. [{udposoit kopeb ¢yukmuu 2" paBeH OGECKOHEYHO
nosropstouiemycss nukiy: 1 2 4 8 7 5. M 910 2n€MEHT peanbHON MPUPOJBI, CBOWCTBA
KOTOPOT'O pacKphIBatOTCsA cBoricTBamMu Ky6a u mudpamu: 0 123456 7 8 9. Dtot psiax uudp
— B Kax101 nape accuMmerpuueH. Cymma kaxaou napel = 9, a 9 — 310 uctuHa. BHemnuit
uki1 0opasyroT nee mudper: 0 u 9, rae 0 sto nenoe, a 9 — sto ucruna. [anee cieayroT
napsbl, yxoasmme B rryon: 1 §=9;27=9;36=9;45=9. Uroro 5 nuxioB. Marematuka
3THUX MPOLECCOB MOKa3aHa B CTaThe « Dopmy/ivl pacuéma 0Jiun, naouiaeil, 00bémoas.
Mamemamuka, mamepusa u peaibHblil MUp,

C ysaoicenuem,

Xatiuenxo Braoumup Anexceesuy, npoexkm CTKC, mema «llepcnexmusay.
Ilpoexm poocoén Llxonou I asnvix xoncmpyxkmopog BIIK CCCP,
Pyccroti Hayunoii llxonoii, oan boeom. Poccus, Mockea, 11.02.2024.
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