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IHoHOCTHIO reOMeTPU3UPOBAHHAS (PU3HKA € MO3ULUI AJIredOpbl CUTHATYP
(Croxactuueckas merpadusuka) — M.: 414 ctp., 2019

B nanHO# KHHMre ¢ METPUKO-TMHAMUYECKUX U CTOXACTUYECKUX MO3ULIUN TIPEJIOKEHbI:

- IPUHLUIIBI IOCTPOEHUS OJHOCTHIO FT€OMETPUZUPOBAHHOMN (DU3UKH (TOYHEE CTOXACTH-
yecKoi MeTpadu3uKn), OCHOBAaHHBIC Ha aKCHOMATHUKE AJITeOphI CUTHATYP;

- paclIMpeHHbIe BAKYyMHbIE YpaBHEHUSI DUHIITEHHA U UX UEPAPXUUYECKUE PELLICHUS;

- OCHOBBI KBaHTOBOI1 reoMeTpuu U BbIBOJ ypaBHeHus Llpeaunrepa;

- BBIPQ)KEHUS, CBS3bIBAIOIINE MOCTOSIHHYIO [l1aHka ¢ OCHOBHBIMHM XapaKT€pHUCTUKaMH
CTallMOHAPHOI'O CIIY4aiiHOIO IpoLecca.

- OCHOBBI BaKyyMHOI NMHAaMUKU U NEPCHEKTUBBI Pa3BUTUS BAaKyyMHBIX («HYJIEBBIX))
TEXHOJIOTUH.

- METPUKO-JIMHAMUYECKHE MOJIENH IMPAKTUYECKH BCEX YaCTHULl, BXOJSALIMX B COCTaB
CrangapTHON MOJAENU: «3JIEKTPOHA» U «IO3UTPOHA», «KBAPKOB» U «aHTUKBApKOB)» BCEX
L[BETOB ¥ MOKOJEHHUH, «IIPOTOHA» U «AHTUIPOTOHA», «HEHTPOHA» U «HEUTPUHO» pa3Iny-
HBIX COPTOB;

- METPUKO-IMHAMUYECKHE MOJIEIHN BCEX M3BECTHBIX BUJIOB CHJIOBBIX B3aUMOJIEHCTBUI:
«QIEKTPOMArHUTHOTO», «CJIa00T0», «AJEPHOIO» U «TPABUTALILOHHOTO.

[lenbto, M3JI0)KEHHBIX 3[I€Ch OCHOB CTOXaCTHUECKON MeTpaU3UKH, SBISETCS 3aBep-
menue nporpammel Knuddopna - DitHirelina - Yusuiepa, HalnpaBlI€HHOW Ha IMOJIHYIO
reOMEeTPHU3aLUIO HAIIUX BO33PEHUI Ha OKPYKAIOIYIO HAC IEHCTBUTEIBHOCTb.

Kuura npennasHaueHa Ui IIMPOKOTO Kpyra 4yuTaTelei, MHTEpEeCYIoUuXcs npooie-
MaMu cTpoeHus: Mupo3aanus. OHa MOXET NMPeACTaBIsATh UHTEpPEC JUIsl CIEHUaINCTOB B
00JacTH €CTECTBEHHBIX HAYK — (PU3UKOB, MaTEMAaTUKOB U (HUI0cooB.
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BBenenue

[Ipennaraemasi B 3T0il paboTe BO3MOKHOCThH CO3/IaHUS MOJIHOCTHIO T€OMETPU3UPOBAHHON (pu-
3MKH, pa3BUBaeMoil Ha 6a3e akcuomaTuku AnreOpsl curHatyp (Ancurssl) [1, 2, 3] (Tounee croxacTu-
qecKoil MeTpadH3nKy'), MO3BOISET HAMETHTh KOHKPETHBIE IYTH PELICHHS CICAYIOUIX MpodieM co-

BpEMEHHOU (DU3HKU:
- OOBSICHSIETCSI BO3MOKHOCTD CYILIECTBOBAHUS MUpPa MPU OTCYTCTBUM aCUMMETPUU MEXKIY «MaTepu-
eil» u «antumarepueit». To ecTb B 3TON pabOTE KOJIUYECTBO «HACTHUI MOJTHOCTHIO COBHAAAET C
KOJIMYECTBOM «AHTHUYACTHI», IIPU 3TOM MHUP HE AHHUTWIMPYET, T.K. YaCTUIBl U AHTUYACTHIIbI

HaxXoasiaTCsa B CJIOKHO-CBA3aHHBIX COCTOSHUAX,

MOJIyu€Ha eJ1Hasl, MOJHOCThI0 F€OMETPU3UPOBAHHAs, epapXxuyeckas MoJellb Mupo3aanus, Ko-
TOpasi BKJIOYAET B ce0sl KaK MaKpOOOBEKThI (BCEJICHHYIO, METarajJlakTUKH, FalaKTHUKHU, 3BE31bl U
IUIAHETHI), TaK U MUKPO-OOBEKTHI (OMOJIOTHYECKUE KIIETKH, 3JIEMEHTApHBbIE «4aCTUIbDY, MPOTO-

kBapku U T.14.) [lokazaHa cBs3b MEXY pa3InYHbIMU OOBEKTaMU JAHHON HepapXuu;

MIPUBEJICHB METPUKO-AMHAMUYECKUE (T.€. MOJTHOCThIO T€OMETPU3UPOBAHHBIC) MOJCIIA BCEX DJie-

MEHTApHBIX «YaCTHI», BXOIANMX B cocTtaB CTaHAapTHOW MOJENH, 3a UCKIIOUEHHEeM O030Ha

Xurrca. Ha ganHHOM 3Tane ucciaeqoBaHHWM CIOKHO CKa3aTh, BO3MOXKHO JIM B paMKax AJICUTHBI

CKOHCTPYHPOBATh METPUKO-THMHAMUYECKYIO MOJIETh «0030Ha» XHWITCa, OJJHAKO YK€ ceildac oue-

BHJIHO, YTO JUIsl OOBSICHEHUSI MHEPTHBIX CBOWCTB JIOKAIHHBIX BAaKYyMHBIX 00pa30oBaHuil HE TpeOy-

eTCs BBEJICHNE HUKAKUX JTOTIOJIHUTENBHBIX YaCTHII MM TIOJICH;

- TIpeUI0KeH BbIBOJ ypaBHeHUs lllpenunrepa. BrisiBieH TpaeKTOPHO-CTOXAaCTUYECKUN CMBICI MO-
crosguHoi Ilnanka.

- BTOPOE, TPEThE U JIPYrue MOKOJEHHUS JICNTOHOB M KBAPKOB OOBSCHAIOTCS, KaK BO30YXJIEHHBIE CO-
CTOSIHUSI IEPBOTO MOKOJIEHUS JIENITOHOB U KBAPKOB;

- 3QJI0’KE€HBI OCHOBBI KBAHTOBO-CTOXaCTUYECKON T€OMETPHH;

- MPHUBEAECHBI MOJHOCTHI) N'€OMETPU3UPOBAHHBIE MOJIETN BCEX WM3BECTHBIX CHJIOBBIX B3aUMOJCH-
CTBUI: JIEKTPOMArHUTHOTO, CJIA00T0, CHIIBHOTO M TPABUTAIIMOHHOTO;

- BBISIBJIEHA METPUKO-TMHAMUYECKAS MPUPOJA TPABUTALIMMU, U MOKAa3aHA NPUYUHA OTINYMUS TPABH-
TalUU OT APYIUX BUJIOB CUJIOBBIX B3aUMOICHCTBHIA;

- CO3JaHbl MPEANOCHUIKH JJIsi Pa3BUTHS BaKyyMHBIX (HYJIEBBIX) TEXHOJIOTHH, TaKUX KaK: HCKYC-

CTBEHHOE 00pa30BaHNE MAKPOCKOTIMUECKUX «KPOTOBBIX HOP» JJISl IEPEMEILEHUS B IPOCTPAHCTBE,

' C110BO reoMeTpusi Hepa3pHIBHO CBS3AHO C IPEYECKHMH CJIOBAMH 20 — 3eMIIsl U Mempus — u3Mepenus. To ecTb Teo-
METpHsl, TI0 CYTH, O3HAYAET U3MEPEHHUS HEU3MEHYMBBIX YIACTKOB TIOBEPXHOCTH 3eMITH. B 3TOi KHUT'e HCCIenyoTes yepe-
HEHHBIC METPUKO-MHAMHYECKHE CBOMCTBA MOCTOSHHO M3MEHSIOUICHCS MYCTON 3-MEpHOH MPOTSHKEHHOCTH («BaKyymay).
[ToaToMy 37€Ch BMECTO TepMHHA TeOMETPH3UpOBaHas (Gu3nka (WIn reoMerpadH3uKa) BBEJICH TEPMUH CTOXACTHYECKAs
MeTpadu3uKa.



OECKOHEYHOE YIJIOTHEHHE KAHAJIOB CBSI3U, OTTAIKUBAHUS OT «BaKyyMmay, IOJIyYEHUE DHEPTUU U3
«BaKyyMay, 3aMOpaXMBaHHUE U UCHIAPEHUE «BAKYYMa» U MHOTUX JIPYTHX;

- MPUJIOKEHBl YCUJIUS, HAIIPABJICHHbIE HA MOJIHYI0 YHU(PHUKAIMIO MUPOBBIX KOHCTAHT, U, IJIaBHOE,
Ha IOJIHO€ UCKOPEHEHHE U3 T€OMETPU3UPOBAHHON (DU3MKU IBPUCTUYECKOro MOHATUA "Macca", a
TaK € BCEX MOHITHH, MPOU3BOAHBIX OT Macchl: "cuma", "sHeprus", "ummynsc", "Temmneparypa" u
T.1. IlonoOpaHbl METpUKO-AMHAMUYECKUE aHAJIOTH IaHHBIM HOHSATHUSM, HallpUMep, MOHATHE "'Mac-
ca" 3amensieTcss Ha Oe3pa3MepHOE MOHATHE "MHEPIUOHHOCTR'"; MoHATHE ""criia" - Ha "aKTyalbHOE
yckopenue"; "sHeprus" u "remmeparypa' 3aMeHsIOTCS Ha "PHEPreTUYHOCTH" U "MHTEHCHUBHOCTH"
u T.4. [Ipx 3TOM pa3mMepHOCTH BCEX BHOBb BBEJEHHBIX (PM3MUECKUX BEIUYUH HE COJIEp)KAT €/Iu-
HUILy U3MepeHusi Macchl - "KuiorpamMm". He pemuB ganHyo npoOsieMy, Mbl HE CMOXKEM CO3J1aTh
MOJTHOCTHIO TEOMETPU3UPOBAHHYIO (DM3HUKY, T.K. IBPUCTHYECKOE TOHATHE "Macca" B MPUHIIAIIEC HE
MOXKET XapaKTepU30BaTh METPUKO-TMHAMUYECKHE CBOWCTBA 4-UCKPUBJIECHHOIO IIPOCTPAHCTBA;

- 3a510keHbl OCHOBBI "BakyymHoit buoduszuku", "Bakyymuoit Otuku" u "BakyymHoil be3omnacHo-
cti (OTBETCTBEHHOCTH)";

- BBISIBJICHBI aHAJIOTUH MEKTy ANreOpoit curHaTyp (AJICUTHOM) B TEOPHEH CYIIEpCTPYH.

JloOuThCS JaHHBIX PE3yNIbTAaTOB yaal0Cch Ojarogapsi BBEICHUIO B OOIIYI0 TEOPUIO OTHOCUTEb-

HocTH (OTO) Anpbepra DiHIITENHA BCETO JIUIIB IBYX OCHOBHBIX MOJU(UKAILIUI:

1. BmecTo paccMOTpeHHs 0JJHOrO 4-MEpHOT0 MCKPUBIEHHOTO IIPOCTPAHCTBA, HAIIPUMED, C CHT-
HaTypoi (+ ———), B AJICUTHE pacCMaTPUBAETCs] COBOKYITHOCTD (MJIM CYNEPHO3ULUS) 111eCT-
HaJUATH 4-MEepHBIX MPOCTPAHCTB C BCEBO3MOKHBIMU CUTHATYpaMHu:

(++++) (+++-) (—++-) (++-+)
(—==4) (44 (=) (=)
(h==t) (F+—-) (F==-) (+—++)

(C—+) G=+) (+-0) (=)

2. B BakyyMHO€ ypaBHEHHE DHHIITEWHA 100aBJIeH HE OJIUH JIIMO/1a-ujieH, a 0€CKOHEUYHOoe (00)
WM KOHEeYHoe (N) KOJIMYecTBO JIsIMO1a-4I€HOB:

1 1 >
Ry _ERgik +A g, + A8+ A g, + + A g, =R, _ERgik +g1’kZAn =0,

n=l

1 N
Hm R, _ERgik +gikZAn =0,
n=l1
[PH YCIIOBHH, YTO PSIJI, COCTOSIIMI U3 JISIMOIa-YWICHOB, CXOUTCS K HYJIIO

iAﬁo WA A =0.

n=l1 n=1



Kaxxnast rmaBa v KakJplil MyHKT HACTOSIEH pabOThl 3TO TOJILKO Hadajao, 0003Havarolee oT-
JieJIbHOE HampaBJeHUe JUIsl JalbHEHIINX OOIHUPHBIX HCCIEI0BAaHUM HA MYyTH K IOJHOW reoMeTpU3aluu
(TOuHEe K 0CO3HAHMIO TIOJTHOM WJLTIO30PHOCTH ) HAIIUX MPEICTABICHUNM 00 OKPY>KAIOIIEM MHUPE.

B nanHoit paboTe BBE€EHO MHOTO HOBBIX IOHATHUIN U OIIPE/IETICHUI aBTOPa, CChUIKM Ha KOTOpPbIE
Ipe/icTaBlIeHbl B KOHLE KHUTH. HoBIecTBa KOHEYHO OCHOXKHAT ee npoureHue. OpHako ecnu Bri
HayHeTe MPUCTAIbHO BCMaTpuUBaThcs B be3Hy, To BO3M0okHO Bam noHano0sTCs JaHHbBIE HOBOBBE/IE-
HUS, JUIsl TOro, 4ToObl BamieMy co3HaHHIO OBIJIO Ha YTO ONEPEThCS] B OE3JOHHBIX IIyOMHAX IMOJIHOM
Heonpenenennocru.

Penuruosnsie u puiiocopckue 0CHOBaHUS, U3J1araéMbIX 371€Ch acleKToB ANreOpbl CUTHATYP U

cTOoXacTUuecKod meTpadusuku, npuBeneHsl B [17 — 22] u Ha caiite www.alsigna.ru Wi Ha caifre

www.alsignat.narod.ru .

BaaronapHocru

BrIpaxkaio MCKPEHHIOIO MPU3HATEIBHOCTh 3a MOAJEPKKY M OKa3aHHE MOMOIIM B HalKMCAaHUU
nanHou kHury akagemuky PAEH I'.M. lllunoBy, aMepuKaHCKOMY MaTeMaTUKY U IepEeBOIUUKY JIBU-
ny Puny (David Reid), x.¢.-m.H. B.A. JlykpsinoBy, matematuky B. II. Xpamuxuny, C. B. [Ipxuroa-
ckomy, T. C. Mopo3soBoii, JI. A. baranoBoii, B. A. Jlebeneny, A. SxyOunckoii, C.I'. TIpoxoposy,
C. B. Mycanosny, P. X. Kantnenscon, A. H. MacnoBy, C. X. Mapkosuu u X. O. 'ayxmany. ®opmupo-
BaHME MATEMAaTHYECKOTO armapata AnreOpsl cUrHATyp ObLIO Obl HE BO3MOXKHBIM 0€3 ypOKOB paBa
IaBpusns HdaBupoBa no Anropurmam packpeitus TETPAI'PAMMATOHA (YerbipexOykBEeHHOrO
Nmenn BCEBBIIIHEI'O), npeacraBnenHsix B [18].



