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Yro Takoe VX?

DneMeHTapHO MPOCThIe BElM Oa3upyromuyecs Ha 0a30BBIX MOHATHUAX, ONPENEICHUSNX, TaKue
kak «X, VX, X%» u Bcé ocrampHOe. B HUX MO3HIHS, TEXHHKA, TEXHOJOTHH, CTPATEHs, KOHLCIILS,
HayKa, TEXHOJOTMH U IyTh CO3/aHUS OTKPBITOro mHbopMmammoHHoro obmectsa. MO — Gepér cBoé
Hayano u3 uctokoB Ilpupons, BIIK CCCP, texnuk stanoB COUHAIMCTUYECKOrO PA3BUTHSA, CYTh
KOTOPBIX HPABCTBEHHOCTH MPHUPOJIBI M TyXOBHOCTH (DOPMHUPYEMOI TMUHOCTH.

OTo TexHMKa (PU3MUECKOro YpoBHsS MblnuieHHs. OHa OpHEHTHPOBAHA Ha pealu3alUio
JOCTH>KEHHUH 3aMbIcia M ycrexa. OTa NO3ULHKs BKIFOYAET JOTUKY, TEXHUKY U TEXHOJIOTUHU pean3alun
ycnexa B pPEANbHYI XU3Hb. MM 3TO IyThb NOUCKA W IPEBPALICHUS PELIEHUH B ONTUMAIBHYIO
CTPYKTYPY TPYAOBBIX IIPOIECCOB C MOMOMIbIO TEXHUK GOPMBI U cofiep:KaHus PU3NIECKOTO 0OBEKTA.
CyTb 3THX TE€XHUK — YMCTBEHHBIH TpyJ. M3BecTHO psan Teopuid n3obpereHuil, ogna u3z nux TPU3 —
Agnprymysiepa A.C. 3Ty U 0JI00HBIE TEXHUKU Mbl IIMPOKO HCIOJIb30BATIH, HO HAJIO MPU3HATH, YTO
OHM HE CMOT'YT pellaTh 33Jaud YCTOWYMBOIO pa3BUTHUS OOLIECTBA B YACTU peaIM3allMM B )KU3Hb Lesel
U cMbIca Xu3HU JuyHocTU. Benp Teopus pemenusi udodperareabckux 3aaa4, uau TPU3 — sto
o0nacTb 3HAaHMM O MeXaHM3Max pa3BUTHUS TEXHUYECKMX CHUCTEM M METOJaX pelIeHUs
n3o0peraTenbekux 3a1a4d. A peub uaet o KomnektuBHoMm Pazyme, MaTepuanu3oBaHHOM WHCTPYMEHTE
IIPEACTABICHHBIMA OPYAUSMM TpyJda HOBOTO Tuna. Tex opyAauil, 4TO MO3BOJIIT aBTOMATH3UPOBATh
MIPOU3BOUTENIbHBIE CHIIBI OOIIECTBa, U HA 3TOM OCHOBE OyIyT MOBBIIIATH YHEPTETUUECKUN OIOJKET
[Tpuponsl. Ho 310 He rmaBHoe! I'maBHOe — 3TO co3nanue Pasyma Ha colpalibHO-OPraHUYECKOM
wiatdopme o o6pasy u nogoduto [puponsr.

TpanuuMoOHHO Hayka TpeaiaraeT MyTh CO3JaHHS (PU3NUYECKOrOo OOBEKTa C MOMOIIBI0 TEXHUK
MOJENUPOBaHUs. A TeXHMKa (PU3MYECKOrO MBIIIJICHUS HpeJlaraeT MpeiBapUTeNIbHO JI0 CO3/1aHUS
U3JIeNTUsl HOBOM TeXHUKU (00beKTa (PM3MYECKOl peaslbHOCTH) CO3[aBaTh C MOMOIIBI0 YMCTBEHHOTO
TpyZa JB€ CTPYKTYPbI 3TOH pealbHOCTH — 3TO opMa U coJepKaHMe JaHHOIO (PU3MYECKOro 00bEeKTa,
0 9ém uaet peus. Jleno B ToM, uTo hopMa U coaepkaHue GU3HMUECKOTO 0OBEKTA WIIH U3JCIIHUS HOBOU
TE€XHUKU — 3TO IMPOLECC YMCTBEHHOro U (u3ndeckoro tpyna. Ho 3Tu MHOKECTBEHHBIE MPOLIECCH] B
uTOre OTOOpa)KaroTCs H3JEIMEM HOBOW TEXHUKHM, HAYYHO-TEXHMUYECKHM IIPOIPECCOM U YPOBHEM
JKU3HU. A BOT TEXHHMKA M TEXHOJIOTUH, IIPEACTABIIAIOIINAE YMCTBEHHBIN TPy UMHTALMEN PEaIbHOCTH U
nocieayrouei e€ Bu3yaan3aluu — B COBPEMEHHOM HayKe U CTPYKTYype 00I11ecTBa — OTCYTCTBYIOT.

OCOOEHHOCTh 3THX TEXHUK W TEXHOJOTMH — 3TO BU3YaJU3UPOBAHHBIA OOBEKT M JIaHHBIN
moasaM B (opMe uHTepdelica B3auMOJEHCTBUS MEXKIY JIFOJIbMU, CHCTEMaMHU B LIMPOKOM JIMANa30HE C
LENBI0 pean3alliil BO3MOXHOCTEM KaXJIOoro uesnoBeKka W obmectBa B HenoMm. Mmwuranus u
BU3YyalM3alUsl PEaTbHOCTU YEpe3 YMCTBEHHBIH TpyJ, OIbIT, KOMIIETEHIIMH IpEACTaBICHHBIE
uHpopmanueil u 6a3oi 3HaHUN TPYAOBBIX KOJUIEKTUBOB — 3TO HPEXJE BCEro: y4é€T, KOHTPOJIb. ITO
TaK)K€ PasHOro pojia MHTEIIEKTyallbHO-MH(POPMAIIMOHHbIE HHPPACTPYKTYphl: HH(GOpMaIlUU, 3HaHUH,
TEXHUK WX peaIn3allid B PEAIbHYIO >KM3Hb. OTO MPUHLUIBl CaMOpEAIN3allUd JIMYHOCTU M
camopa3BUTHA 00IECTBa B 11eJI0M 110 3akoHaM [Ipuposl 1 Mupoznanus.

Pemenue »tux 3amau — Gazupyercs Ha (QyHIaMEHTAIbHONW OCHOBE ONpEAETICHUN U MOHSATHH,
INPUHSTHIX B HAYKE U KU3HU B [TOJIHOM MX MOJHOTE, MHOI000Opa3uu U OECKOHEYHOCTH. [leno B ToM, 4To
10601 (prznyeckuii 00BEKT UMEIOIIUH MO «OKU3HI» KOHEUHYIO CYIIHOCTb — SIBJISETCS O€CKOHEUHBIM.
[Touemy sT0 Tak? Bo3pMute, Hampumep, 3JI€MEHTapHYK (UTYpy HUMEIOLUN NPUPOIHYIO CYTh, K
OpUMEpPY «UWIMHAP». OTO MM SIBIIIETCSI BCEOOIMM BO BCE BpPEMEHA: IPOLUIOro; HACTOSIIETro;
Oyaymero. Y Hero nBa 0a30BbIX pa3mepa: auamerp U BelcoTa. Ho oHM MMeroT gomycka. A pomycka
ONpEAEIAIOTC CUCTEMaMU Basla, OTBEpcTHA. KpoMme 3TOro — 3To TakKe NMPUHATBIE CUCTEMBI MED,
HOPMATHUBBI U T.J.

Hcnonb3yss 3TO0 pasHOOOpazwe pa3MepoB K OJHOMY KOHKPETHOMY HWMEHHU (PU3NYECKOTO
00BEKTa, MBI Cpa3y ke MOJIy9aeM MHOKECTBO 00BEKTOB, HO OHH UMEIOT JJAHHOE MM «IIHJIMHJIP» B €TO
Moau(UKaMK B 3aBUCUMOCTH OT COOTHOILIEHUN pa3MEpoB: «KOHYC», «YCEUEHHBIH KOHYCY,
«OXKHUBAJIOY», «IIap», «TOp»... OHH MOTryT OBITh NPSIMBIMH, OOpPATHBIMH, TIOJOXKUTEILHBIMH,
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OTpULATENIbHBIMH, MYCTHIMH, HYJEBBIMH... BMecTe OHM 00pa3zylOT TEXHUKY ONHCAHMS peallbHbIX
O00BEKTOB, CYTh KOTOPBIX OeCKOHEUHOCTh. KaIplii mapamMeTp 3TOro o0bEKTa — 3TO MHOXKECTBO.
HIMeHHO 1O3TOMY Ka)K/Iblii 0OBEKT MPeICTaBIeH MHOKECTBOM OECKOHEUHBIX MHOMKECTB.

N o0co0eHHOCTh 3TOW MO3MIMKM W TOAXOJAa B TOM, YTO JaHHBIA (U3NYECKUH OOBEKT
HEBO3MOXKHO IIPEICTaBUTh C IOMOILIBIO MOJENM NPUHATOM B Hayke. /i pemieHust 3TOH 3ajadd —
HEOO0X0/UM JPYrod MOAXOJM, Apyras MO3UIMs: IOJDKHA OBITh HEKOTOpasl cpena, KOTopas MO3BOJHT
IreHEepUpOBaTh HE MOJENb JaHHOrO OOBEeKTa/lpolecca, a MHOXKECTBO MOJEIEeH M MX ImpoleccoB. B
3TOM M COCTOUT CYTh TEXHHKH OECKOHEYHOCTH, C KOTOPOM HAJ0 )KUTh, MBICITUTh U IOHUMATH €&.

Jloruka nNO3MLMU TEXHUK (DU3MYECKOrO MbIIIIEHUs npocTas M (¢yHIameHTanbHas. OHa
TOBOPUT O TOM, UYTO JIt00O€ OIpeesIeHUe, IIOHATUE, 3HAHUS, AEUCTBUS — JOJKHBI UMETh (PU3UYECKOE
Bomtomenne. CyTh 3TOH MO3MIMM B TOM, 4TO Hampumep, Teopema Iludaropa pokasbiBaercs
(bU3nYecKu U NpocTo:

1. bepém ksaopam cunomeHy3vl — Oenaem HYlCHble pesbl U U3 NOJYUEeHHbIX puayp ckiadvieaem 08d
Keaopama Kamemoas;
2. Bepém 0sa keadpama Kamemos — pa3pe3daem ux u CKIaovleaem u3z Hux Keaopam cunomeHysol.

A TOCKOJIBKY IUIOINAAb U3MEpSeTCs KBaJpaTaMu, a 00bEM GU3NYECKUMHU KyOaMu, U B HICTOPUH
UMEIT 3TH TEXHUKU UMENM CBOE MECTO, TO M ceronusi uzBectHas gopmyna C.I1. Koponésa pacuéra
mromau kpyra: S=0,8D” 0CcTaéTCs HeM3BECTHON MMPOKOMY KPYTy HACENCHHMs U yduéHbIM. TLaomas
Kpyra = IJI101a 1 NMPSMOYToJbHIKA OJJHA CTOPOHA KOTOPOro = Anamerpy, Bropas 0,8 nmamerpa.

B stom noaxone pyHaameHTanabHble OCHOBBI U Hallla O3UIIUS CBEPKU UCTUHBI C PEATbHOCTHIO
o pesynabraram. K 310l 0051acTy npuHAIeKAT BOMPOCHl ONMPEACICHUS JTUHEUKH: YTO Takoe X, VX,
X?? [Ipyuém B ¢usnueckux obOpazax. Ho B 3Tol smHelike (u3MUECKH peaJbHOE OIMpeiesieHue
o0OpeTaer, TOJIbKO X2, HO IIPU 3TOM 4YTO Takoe MOHsTHE X SBJsIeTCs HEM3BEeCTHhIM. Ero Hamo Oyxer
ONpEeAeUTh. DTOT MOAXOMA «TSHET» 3a COOOH MHOXKECTBO APYTUX HUCTHH, & MMEHHO: YTO TaKoe
¢uznueckas BenuunHa? [Ipupona ¢pusnueckoit Bennuunsl? Yucno? U muoroe npyroe. B cytu aroro
MOAXO0/A JISKUT IJIaBHOE — KAK YMCTBEHHBIN TPY]l IPEBPATUTh B TAKYIO Cpelly, B TAKUE HHCTPYMEHTBHI,
B TaKyl0 HH(PACTPYKTYpy U T.A. YTOOBI C MMOMOIIBIO BCETO ATOr0 MOKHO OBIJIO ObI BU3YyaJIM3UPOBAThH
OOPMY u COHEPXXAHUE dusznueckoro oobekTa, TOro caMoro 4ro pyKOTBOPHO CO3JAIOT JIFOAU
BKirogas goctwkenuss HTII. Ho B aToMm ciydae, HaM M3BECTEH TOJIBKO OJUH €IUHCTBEHHBIN IIYTh —
(pusuyeckas peasusauus U3aeJus HOBOH TEXHUKH.

Uro Takoe ¢opma u 4TO Takoe colep:kaHMe (U3NYECKOTO OOBEKTa BBIPAKEHHBIE uepe3
YMCTBEHHBIN TPYJ UMUTHPYIOIIHE U BU3YyaJIbHO IIPEICTABIISIIOIINE PEAIBHOCTh — HAyKE HEBEAOMBI. A
T€ pa3padOTKM HayK B JAHHBIX OOJIACTSAX, NPEJICTABICHHbIE TEXHOJOTHSMU U JIaXe CO3JaHUEM
ropozioB, HaykorpasoB — He pelaroT B MOJIHON Mepe Te 3aJauu, KOTOpble HEOOXOAUMBI M O KOTOPBIX
ua€T peub. A HMEHHO: CO3JaHHE€ C TOMOILIBIO YMCTBEHHOIO TpyJaa, HH(POpMAIUH, 3HAHUH,
KOMIETeHIIMH U T.1. (opMmbl U coaepkaHHus (U3MUECKOTO OOBEKTa, BKIIOYas pealbHOCTh C
HOCJIETYIONUM MPEIOCTABICHNEM 3TOr0 00BEKTa KaK MX UMUTAIMK B BU3YaJIU3UPOBAHHOM QopMme.

A Temepb 00paTUMCS K CYITHOCTH Ha3BaHHOW TEMBI: UYTO TaKOe Xz, X, VX? B otoii ImHeiiKe
KOHKPETHYIO (DU3MUECKYI0 BEJIWYMHY HMMEET TOJIbKO BbIpAaXKEHUE X2 9o ¢u3nueckuit KBajapar, —
cTopoHa KoToporo = X. OTOT KBajJpaT U €CTb NpHUpoaa (U3NYECKOW BEIMYMHBI MO3BOJIAIONIAS
U3MEPATH IUIOMIAlb JAHHOTO (pU3HUecKoro oobekTa, mpupoaa koroporo X. Jleao B ToM, 4TO MIIOLIAb
u3MepsieTcs KBaJparaMu, 00bEM Kybamu (pU3nUecKUMHU ), a IITMHBI TMHEUKaMH.

Korna Mel paccmarpuBaeM npupoay (pu3nyecKol BETHUUHBI «IJIUHY» — TO OHA, KaK MPaBHJIO,
UMeeT BEKTOPHBIA pa3Mep MEXIy TOYKaMH, HO MU3MEpPSeTCs OH MPHUPOION (DM3MUYECKOW BEITHMYMHBI
JUIMHBI, CYThb KOTOpoW cam ¢usmnueckuii oovexT. Ho B mMaremaruke, ¢pu3uke, reOMeTpuu M JPyrux
HayKax ecThb BceoOmas Mepa jumHbl. OHa Kak Obl equHa A Bcero. Ho ecmu cMOTpeTs ¢ mo3umuii
(GU3UKN peaTbHOCTH — TO 3TO HEIMOJHAs U MO3TOMY JIOKHAs Mo3ulust. Puzndeckuii 00bEKT MOXKHO
3aMepHUTh TOJBKO C MOMOIIBIO €r0 CaMoro, Kak eAWHUYHON Mephl. Bcé ocranbHOe — 3TO HEBepHOE
pelleHre, Tak Kak He OTpa)kaeT NMPHUPOAY ITAHHOTO SIBJICHUA/O0BEKTa U SIBIISETCS aOCTPAKTHBIM K
JTAHHOMY SIBJIEHUIO/O0BEKTY.
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PaccMOTpHM TaGIIHILY, OTPAKAIOMIYIO BETHIHHBL X, VX X??

Tabnuua BKIr0O4aeT pacuéTsl NPUBEAEHHBIC B 9 KOJIIOHKAX!

1. Bemuunna «X» ¢ marom 1, ot h=1 go n=123;

2. Benuuuna «Y=VX» B TOM %ke Yana3oHe;

3. Benmunza «Y» MM 3HaYeHHE KOMOHKH No2 BO3BEIEHHOE B KBAPAT (OTO IPOBEPKA 3HAUYCHHS
«X», kononka Nel unentuynas kojoHke Ne3);

BenuuunHa runoTenys3bl KBajiparta (VZ) CO CTOPOHOM VX, BBIUHCIICHHAS 1O dbopmyie \/(V2+Y2);
Bemnunna «X2»;

PacuéT cTOpOHBI KBazpara «X» 1o dopmyie X/V2;

Pacuér croponsl kBagpara «X» uepe3 IIoIaib «X%» 110 dhopmyne \ ( X2/2);

Pacuér runorenyssl KBajapara «X%» co crtopoHoit X (kosmoHku Nel, No3, No§ maeHTHYHBI);

© oo~No gk

Kononka Ne9 packpeiaet popmyny: N=2X win X+1=2X. 3T0 KOJTUYECTBO KBAJPATOB MEKTY
ABYMA LCJIBIMHA YUCIIAMH, B 3aBUCUMOCTH OT BCIIMYUHBL «ny».

Hynesas ctpoka omnpenenser KOOpaAuHaThl (PYHKIHI OTHOCUTEIBHO HYJIS.

Hwxe Tabnuiisl mpuBeIeHbl THCTOTPAMMBI PACTIPEICTICHUS YHCEIT TUX PACUETOB!

1. I'mcrorpamma Nel: xomonku: 1, 2, 4, 5, 6 (B auamazone ot X=0 mo X=121). [lonyuena
napabona «X*, pacrpezielieHa OTHOCHTEJIBHO BEpPTHUKAIbHOM ocu. [pyrue dyHKUUM H3-3a
Pa3HOCTH MAacITAa0OB IUIOXO MPOCMATPUBAIOTCS, OHH Pa3MEIIAOTCS BIOJIb TOPHU30OHTAIBHON
ocHy,

2. I'mcrorpamma Ne2: kosjouku: 1, 2, 4, 6 (ymaneHna yHKuus Xz, TaKk Kak eé macmrad He
no3BOJIICT BUACTh apyrue (yHkiuu. Crana BHIAMOW mapadoia «Y=\X», HO OHA W3MeHMIA
HarpaBjieHue (10 TOPU30HTAIBLHOM OCH);

3. I'mcrorpamma Ne3: konouku: 1, 2, 4, 6 (ymeHbineH nuana3oH oT X=0 mo X=37, npu 3ToM
VX=6);

4. I'mcrorpamma Ne4: komonku: 1, 2, 4, 6 (ymensined nuamna3zoH or X=0 mo X=5, npu 3ToM
VX=2);

5. I'mcrorpamma NeS: konoHku: 2, 6 (nuamna3on ot X=0 no X=17, npu s3Tom \/X=4);

[lanee nmpuBeneHBI 1Ba pUCYHKA:
Ha Puc.1 — npencraBnens! (pu3nueckue KBaapaTsl «YZ\/X», B auanasone X=0 no X=5;
Ha Puc.2 — npencraBiens! 1Be GyHKIMH (PU3MUECKUX KBAJpPATOB: «X?»;, «Y=\X», B mnanazone X=0
0 X=6.

Ha rucrorpamme Nel nipesctaBiieHbl QyHKIINH:
A — xononka Nel «X» (1);
B — xomorka Ne2 «VX» (2);
D — kononka Ned «\(Y*+V?) rurorenysa kBagpara co croposoii X» (4);
E — komonka Ne5 «X%» (5);
F — xomonka Ne6 «X/\2-(karer) kBagpara co cropoHoit X» (6).

Ha ructorpamme Ne2 nipeacraBieHsl QyHKITUU:
F — xononka Ne6 «X/N2-(kater) KBajpara co cropoHoit X» (6).
D — xononka Ne4 «\/(Y2+Y2) THIIOTEHYy3a KBajapara co CTOpoHOi X» (4);
B — xomonka Ne2 «VX» (2);
A — xononka Nel «X» (1);

Ha ructorpamme Ne3 npeacraBieHs QyHKITUU:
A — xomonka Nel «X» (1);
F — xomorka Ne6 «X/\2-(karer) kBagpara co cropoHoit X» (6).
D — xomonka Ne4 «\/(Y2+Y2) THIOTEHY3a KBajipaTa co CTOPoHOM X» (4);
B — xomorka Ne2 «VX» (2);
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Ha rucrorpamme Ne4 npencraBieHbl QyHKIIUU:
A — xomnonka Nel «X» (1);
F — komonka Ne6 «X/\/2-(KaTeT) KBajpara co croponoit X» (6).
D — xononxka Ne4 «\/(Y2+V2) TUIIOTEHY3a KBajipaTa co CTOpoHOoi X» (4);
B — komnomka Ne2 «\X» (2);

Ha rucrorpamme NoS5 npepcraBieHbl QyHKIIUU:
F — xononka Ne6 «X/N2-(kater) KBagpaTa co cTopoHoii X» (6).
B — komonka Ne2 «VX» (2);

IpuBeEHHbIC PACYETHI MTOKA3BIBAIOT, YTO MPHPOA YHCia «X» pasHas ams GyHKIHE «X°» u
«X». B IEPBOM cilydyae X UMEET IPUPOAY JUIMHBI (IIEPBOM CTENEHM), @ BO BTOPOM Cilydae X HUMEET
PUpPOY MIomany. JlaHHOE OCHOBAHHME BBHITEKAET, UTO (YHKIMS «\X» HMeeT MPUPOAY IIIOIAIH
(Broporo mopsiaka). Ilouemy? O6Gosnaunm GyHKIHIO «VX»=Y 1 BO3BeIEM ypaBHEHHE B KBajpar,
MOJIYYUM: X=Y?, r.e. npuposia GyHKIUU «X» - 3TO IpHpoza Iomaad. M mo3toMmy JUHEHHBIN psij
¢ynkumu X paBHBIM OT 1 10 N A7 KaXIOTO 3JIEMEHTa U3 KOTOPOTO M3BJIEKACTCS KOPEHb KBAJAPAaTHBIN
— paccMaTrpHBaeTcs Kak IUIoIajb. A KOrja 1o 3HaYeHHI0 X CTPOUTCS KBaJpaT, TO X paccMaTpUBaeTCs
KaK Mpupoja (pu3ndecKor BEIUIHHBI IEPBON CTETICHH.

Oynukius «\X» 10 apryMenty «X» Toxe uMeeT GopMy LEeNOuHCIeHHOro psiaa N oT 1 1o N (B
HameM caydae 10 121, rae (V121=11). Mexy ABYMs [eTOIHCICHHBIMY 3HAYCHAAMH (BYHKIHH « X
COIVIaCHO KOJIOHKe Ne9 HaxoauTcs KOJMYECTBO KBaJpaTOB C OCHOBaHMEM JBa. Pacuér sToro
KOJIMYECTBA KBAIPATOB MOXKHO Mpou3BecTH 1o Gopmyne: N=2X. D10 3HaYUT, 9TO MEXKIY KBAAPATOM
CO CTOPOHO# =1 HAXOMUTCA BA KBAAPaTa co CTOpoHaMu V2 i V3, a MexKIy KBapaTaMi CO CTOPOHAMH
2 u 3 yxe pazmemaercs 4 kBaaparta (2*2), mexay 3 u 4 KkBagparaMu HaXoauTcs 6 KBaapaToB, U T.1., a
mexay 10 u 11 pasmemaercs 10*2=20 kBagpaToB, U T.A., CM. KOJOHKY 9 Tabmuusl. ['padudeckoe
M300pakeHHe KBapaToB CM. Ha puc.l u 2.

Ecnu B OCHOBY (YHKIHH «X°» MONOKHTb YHHBEPCATHHYIO MEpY MPEACTABICHHYIO TpeMs
BEKTOpaMH XapaKTEePHU3YIOUIMMHU: JUIMHY; TUIOMIAb; 00bEM — KaK EAMHUYHYIO CYIIHOCTh TOTO 00BEKTa
KOTOpBII paccMaTpuBaeTcs (PU3NYECKH — TO MblI MOJYYMM KyO, KOTOPBIM OTpa)kaeT 3Ty CYIIHOCTb.
Cornacno Beipatomumcest yuéubiM u3 CCCP Baprunu P.JI. u Kysuenona [1L.I'. — 310 yHUBepcaiibHas
LRTS — cucrema ¢ LEJIOYMCIECHHBIMU MOKa3aTeasIMU. TpeTHil MOpsAOK ATUX MOKazarenen (Li3Ti3) -
0003Ha4yaeT yYHUBEpCAJIbHYIO Mepy, a Ta ke (YHKUUS B IIECTOM CTemeHH — 0003Ha4yaeT MPUPOTY
dmsuuecknx Bemmunn (L°°T*). UYncno ocwoBamms stix Bemmumn paseo 2. Ilpu dTOM mpuposa
(bu3nyecKuX BEIUUYMH TOXe OyneT onpenenirbes Kyoom. M ocHoBaHue 3TuX BenuuuH paBHo 2. Toraa
2'=2 — 510 Tpupoaa (HU3MUECKOH BENUUMHBI JUTHHbI 2%=4 — 510 npupoaa (HpU3NYecKor BEJIUYMHBI
moma; 2°=8. VIMEHHO OTCI0a HAYMHACTCS TTOHMMAHHE MEXaHIM3Ma IPOCTPAHCTBEHHO-BPEMEHHOTO
npeoOpa3oBaHus, Korja pu3ndeckas CyIHOCTb KaK CTPYKTypa MPOCTPAHCTBA, MyTEM IpeoOpa3oBaHuUs
BO BPEMEHH — MPUOOpPETaeT CBOE MCTHHHOE 3HAaYeHHE. DTO CHCTeMa M MEXaHU3MbI MpeoOpa3oBaHus
XapakTepHbl Kak 1 [Ipupoasl, Tak ¥ 11 pyKOTBOPHOW JEATENBHOCTH JIOACH. DTO IMyTh K TEXHUKE
00BEMHOTO MBIIUIEHUS U CO3[aHUE TEXHUK KOJUIEKTUBHOTO pasyma B (opMmy Opyauil Tpyaa HOBOTO
tuna. Tex, 4To NO3BOJSAIOT aBTOMATU3UPOBAThH MTPOU3BOAUTENIBHBIE CUIIBI OOIIECTBA B MIPOCTPAHCTBE U
BO BPEMEHH (a UMEHHO JUIsl BCETO YEJIOBEYECTBA U HA BCEX UCTOPUUYECKUX dTaax e€ro pa3BUTHS).

VYHUKaIBbHBIM B 3HaUEHHSIX 3TUX (QYHKIMA sBIseTcs nuana3oH oT 1 mo 4. B sTom nuanasone
cyMMa GOJbIIe MX MPOM3BEACHWS, HANpUMep: cymMa 3Hauenmst V2=1,414213562 pasna 2,824, a
NpOM3BEIeHHe PaBHO 2. cymMa 3Hauenus V3= 1,732050808 pasna 3,464, a mpou3BeICHIE PaBHO 3.
3HayeHue yncia 4 SBISIETCA MEPEXOIHBIM, 3/1ECh CyMMa \V4=2 u MIPOM3BENICHNUE PAaBHBI MEXTY COOOH.

A Tenepp oOpaTuM BHUMaHue Ha (HOpMyInbl TalOiula MpUBeAEHHBIE B KOJMOHKaX Ne6 u No7.
3HavyeHus 3TUX GOpMyN UICHTUYHBI APYT APYTY, HO GU3NYECKU OHU PACKPBIBAIOT MPUPOY IJIOIIATH
U JJTUHBL, 3 UMEHHO:

1. ®opmyna X2 — 310 pa3Mep KkBajapara «Y», auaroHasib kKotoporo = X. DTO KBajpaT

BIIMCAHHBIM B OKPYKHOCTb AMAaMeTpa «X», B TO BpeMs Kak KBagpaT CO CTOPOHOM X —
OMHCAH BOKPYT JAHHOH OKPY)KHOCTH. B TaHHOM ciydae 3Hauenue «Y» - 570 i ecth VX.
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3TO 00CTOSTENHLCTBO BBITEKAET U3 TeopeMbl [ludaropa: BozbMHUTE KBaJpaT TUIIOTEHY3HI (B
HameM ciydae «X°» W ero mpsiMbIe YIIIbI IIOJIOKUTE B LEHTP — MOTYYHTE «KOHBEPT) HIIA
JIBa OJJMHAKOBBIX KBaJpaTa KaTeTOB, KOTOPbIE PaBHBI HA3BAHHOMY KBaJpaTy TMIIOTEHY3bI).
OT0 U ecTh GU3NYECKOE OKA3aTENhCTBO TeopeMbl [udaropa;

2. dopmymna \/(XZ/Z) — 3TO TOXKE pa3Mep KBajapara «¥Y», ruaroHaib koToporo =X, MHTepecHo
B 3TOH (opMyIie TO, UTO IUIOIIAAb KBaapaTa «Y» paBHA MOJIOBHHE KBaJpaTa coO CTOPOHOU
X. ®U3NYECKHU ITO NMPSMOYTOJIBHUK OJJHA CTOPOHA KOTOporo = X, a BTopas X/2. DT0O U ecTh
OCHOBaHWE 4YHWCJIAa 2, BBICTyHarOmas Kak mnpupojga (PHU3UYECKHX BEIUYUH IPHU
peoOpa3oBaHUM OJHOIO KauecTBa (PU3MYECKHX BEIMYMH B Jpyroe (AJuHA, IUIOIIA[b,
00béM). Dymkmus V obecrmednBacT MPeoOpasoBaHHE BEIMYMHBI [PHPOAA KOTOPOIL
«IJTMHA», B BEIMYMHY MPUPOJIa KOTOpPOM «mwiomanby. [Ipu 3ToM M3 MpsAMOYrojbHUKA
MPUPOa KOTOPOTO  «AJMHA», OTPE3aloTCs JIBa MPSMOYTOJBHBIX  TPEYroJbHHKA
IIOBOPAYMBAIOTCS HA 270° u II0JIy4aeM MCKOMBIM KBaapaT «Y».

Uro npencrarisier coOoi GyHKIUS X? (GU3MYECKH €CIIM 4YHclia 3aMEHUTh (U3HYECKUMU
YHHUBEpCaJIbHBIMU MepaMu (KyOOM C LEIOYHCIEHHBIMHM MoKa3aTesdsiMu +£3). DTo OyIeT nmupamuia,
CTOSIIAs HAa BEPIINHE, T KAKIABIA S ATON MUPaMHIbI OYJEeT BKIIOUYATh KOJIMYECTBO JAHHBIX KyOOB
COOTBETCTBYIOIIMX KBaJpaTy 4YHcia. OTOT NpuéM HAMNISAIHO JAEMOHCTPUPYET MaTeMaTHYECKYIO
bopmyny X2, Eciu e Mbl noaBepraeM (YHKIUIO N W3BJICYCHUIO KOPHIO KBAaIPATHOTO — TO MBI
MOJlyyaeM HW3MEHEHHE TMPUPOAbl (PHU3UYECKHX BEIMYMH M HUX M[peoOpa3oBaHHe: YTO OBLIO
MIPOCTPAHCTBOM TO CTaJIO0 BPEMEHEM; M HA00OOpOT, YTO OBLJIO BpEMEHEM — CTajio MPOCTpaHCTBOM. B
3TOM CYTh MEXaHH3Ma MPOCTPAHCTBEHHO-BPEMEHHOTO ITPeoOpa3oBaHus, KOraa co3aaércs (hu3nueckui
00BEKT ¥ HEBAYKHO KaKUM CIIOCOOOM B MIPUPO/IE UIH PYKOTBOPHO.

HMeHHO 5Ta MO3UIIKS PacKphIBAeT CYTh €IMHCTBA: B3aMMOCBSI3aHHOCTH; B3aUMO3aBUCUMOCTH;
B3aUMOOOYCIIOBIIEHHOCTH. W 3Ta CyTh mpeacTaBiseTr co0OMl pa3BUTHE WIH CTPYKTYpUPOBAHHBIE
CUCTEMBI MPOSIBIICHHBIE MaTepUaIbHBIMU CYIIHOCTSIMU PEAIbHOTO MUpa. A HaJlWuue 3TUX CYHIHOCTEH
peasbHOTO MUpa MOPOXKAAIOT COO0M HE TOJIBKO Cpely, HO U (PU3WUYECKUe SIBJICHUS, TJI€ MBI )KHUBEM U
pa3BuBaeMcs. MIMEHHO MO3TOMY Ba)KHBI T€ COI[MABbHBIC CHIIBI KOTOPBIE MEPEXBATHIBAIOT YIIPABICHUE
npeoOpa3ys ero B TEXHUKY CBOETO Mapa3uTapHOTo J0XO0/a U JUIIas JIFOACH TEXHUKH CaMOPa3BUTHSL.

Ecnu BHMMaTenbHO MOCMOTPETHh Ha Ha3BaHHBIE PyHKIUU X, VX, X2, TO 7TerKo MOKHO YBUJIETh
MEXIy HUMHU B3aUMOCBS3b MPOSIBIIEHHYIO B MaTeMaTHKe (KaK CYIIHOCTH MPUPOIbI), pusnke (Mmpupojia
SBIIEHUI) U TEOMETPUU — MIPOCTPAHCTBEHHO-BPEMEHHBIE CTPYKTYPhI pealbHOTO MHpa. B 3ToM cyTh 1
CMBICJT JAHHOMW CTaThHU.

C ysaoicenuem,

Xaituenko Bnaoumup Anexceesuu, npoexm CTKC, mema «llepcnexmueay», Poccus, Mockaa,
19.06.2019-.
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