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OBINASd XAPAKTEPUCTHUKA PABOTDBDI

CBs3b pa0doThI ¢ KPYNHBIMH HAYYHBIMH NMPOrpaMMamMu (IPOeKTAMM) U Te-
mamu. PabGota Haj quccepraiueil mpoBoIMIach B COOTBETCTBUU C 3aIaHUSIMU Hay4-
HbIX TeM «MHorooOpa3us. ['pynnbl U TOATPYNIIbI, B TOM YUCJE U TOMOJIOTUYECKUE
(2001-2005), Ne roc. peructpanuu 20014512, «CTpyKTypbl Ha MHOTOOOpa3usx, HH-
TErPUPYEMbI€ TaMUJIBTOHOBBIC CHUCTEMBI, MOIYTPYIIBI YHAOMOP(PU3MOB, TPYIIIBI U
KoJiblia xapaktepoBy (2006-2010), Ne roc. peructparuu 20064305.

Heap u 3agaum ucciaenoBaHus. [Jens AUCCEPTAIIMOHHON pabOTHI: ONMUCaHUE
MHOT'000pa3uil ¢ MOYTH TUIIEPIPMUTOBOU CTPYKTYPOM M C MOUTH THIEPIPMHUTOBOM
CTPYKTYpPOW BTOPOrO pojia C TOYKH 3PEHUS KAHOHHYECKOW CBA3HOCTH U BTOPOIO
GbyHIaMEHTAIbHOTO TEH30PHOTO TOJIS.

OCHOBHBIE 3ad0ayu UCCIEIOBAHUS CIEAYIOLIUE:

1) MOCTPOUTH KAHOHUYECKYIO CBA3HOCTh V U BTOPOE (QYHIaMEHTATHLHOE TEH30D-
HOE T0JIe N MOYTH TUIeP3PMHUTOBOM CTPYKTYPBI M MIOYTH TMIIEPIPMHUTOBBIX CTPYKTYP
BTOPOIO pOJa;

2) MOJY4YUTh AHAIUTUYECKHE BBIPAKEHUS CBS3M TEH30pa KPUBHU3HBI PUMaHOBOM
CBA3HOCTH V M TE€H30pa KPMBU3HBLI M KPYYEHUS KAHOHMYECKOM CBA3HOCTH V IOYTH
TUIIEPIPMUTOBOM CTPYKTYPBI U MOYTH THIIEPIPMUTOBBIX CTPYKTYP BTOPOTO POJA;

3) npuMeHHUTh BTOpoe (DyHIaMEHTAIBHOE TCH30pPHOE ToJie N K U3ydeHUI0 MH(H-
HUTE3UMAIBHBIX NMPE0OPA30BAHUN MOYTH THIIEPIPMUTOBBIX CTPYKTYP M MOYTH THIIE-
PAPMUTOBBIX CTPYKTYP BTOPOI'O pOAa;

4) MPUMEHUTH BTOPOE (PyHAaMEHTAILHOE TEH30pHOE 10JIe N K M3y4eHHUIO OPTOTO-
HaJbHBIX MPE0OPA30BAHUM TIOYTH TUIIEPIPMUTOBBIX CTPYKTYpP M MOYTHU THUIIEPIPMHU-
TOBBIX CTPYKTYpP BTOPOI0O poJa;

5) NOCTpOUTH MPUMEPHI MOYTH TUIIEPIPMUTOBBIX CTPYKTYp U MOYTH THIEPIPMHU-
TOBBIX CTPYKTYpP BTOPOIO pojia Ha KacaTeJIbHOM pPacCIOCHUU pUMaHOBa MHOTrooOpa-
3l U UCIOJIB30BAaTh COOTBETCTRYIOIEE BTOpPOE (hyHAAMEHTAIbHOE TEH30PHOE IO0JIe
OCTPOEHHOU CTPYKTYPHI JIsl €€ UCCIET0BAHHUS.

Obvexm WCClIeOBaHUSl — TJIaJIKMe MHOrooOpa3us ¢ MOYTH THIEPIPMUTOBBIMU
CTPYKTypamHu.

ITos10:keHus1, BBIHOCHUMBbIEe HA 3amuTy. Ha 3ammTy BBIHOCSTCS ClEQyIOIIHe
OCHOBHBIE PE3YJIbTATHI:

1) mocTpoeHne KaHOHUYECKOM CBS3HOCTH V M BTOPOTrO (pyHAaMEHTAILHOIO TEH-
30pHOTO TOJsT N TOYTH THUNEPIPMUTOBOM CTPYKTYPHl M TOYTH THUICPIPMHUTOBOM
CTPYKTYpPBI BTOPOT'O pOAa;
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2) mpuUMEHEHUE BTOPOTO (YHAaMEHTAIBHOTO TEH30PHOTO MOyt N K HM3Y4eHUIO
[IOYTH TUIIEPIPMUTOBBIX CTPYKTYP M MOYTU THIIEPIPMHUTOBBIX CTPYKTYp BTOPOTO pO-
Jla ¥ uX npeoOpa3oBaHUil HA PUMAaHOBOM MHOI000pa3uy U caMOro MHOT0oOpasus;

3) psAn mpeasioKeHUH M TEOpEM, CBSI3BIBAIOIIMX BTOpOe (hyHIaMEHTAIbHOE TEH-
30pHOE MoJie N MOYTH TUIEPIPMHUTOBON CTPYKTYpPBI WM MOYTH THUIIEPIPMHUTOBOI
CTPYKTYpBI BTOPOTO pojia U BTOpbIe (DyHAaMEHTaJIbHbIE TEH30PHBIC MOJISI OYTH 3P-
MUTOBBIX CTPYKTYpP U CTPYKTYp ITOYTH IPOU3BEICHUS;

4) KOHCTPYKLUS MOYTH TMIEPIPMUTOBBIX CTPYKTYp M MOYTH THIEPIPMHUTOBBIX
CTPYKTYp BTOPOTO pO/ia Ha KacaTEJIbHOM PAaCCIOEHUU pUMaHOBa MHOT000pa3usl.

JInunblii BKJIaA couckaressi. Pesynbrarsl pasnena 1.3 nosydeHsl aBTOPOM ca-
MOCTOSITENIBHO, 33 UCKIOYEHUEM OPTOTOHAIBHBIX NPEoOpa3oBaHUM MMOYTH THIEPIP-
MUTOBOM CTPYKTYpPbI (COBMECTHO C HAayYHBIM PYKOBOJUTEJEM). Pe3ynbTaTsl BTOpOIA
[JIaBbl ABTOPOM IIOJIYYEHBI CaMOCTOSITENBHO. [IpuMepbl MOYTH THIEPIPMUTOBOM
CTPYKTYphl Ha KacaTeJIbHOM PACCIOCHUU CTPOUIIUCH COBMECTHO C HAYYHBIM PYKOBO-
TUTENEM U HCCIEAOBAIIUCH CaMOCTOATENbHO. IlocTpoeHue m HcciieqoBaHUE MOYTH
TUIEPIPMUTOBBIX CTPYKTYpP BTOPOIO pojJia Ha KacaTelIbHOM DPACCIOCHHUU IPOBOIU-
JIOCh aBTOPOM CaMOCTOSITEIIBHO.

AnpoOanusi pe3y1bTaTOB AUCCEPTALMHU. Pe3ynpTaThl, BOLIEAIINE B IUCCEPTA-
UOHHYIO paboTy, TOKIAAbIBAIUCH U OOCYKIAIMCH Ha CISAYIOUIMX HAYYHBIX KOH{]e-
PEHIMAX U CEMUHAPaX:

1) MexayHapoaHOW HayYHO-IpakTHUecKol KoHpepeHmu «CoBpeMeHHas: paauo-
AJIEKTPOHWKA: HAay4YHbIE MCCJIEIOBAaHMUS W TMOATOTOBKa KaapoB» (Mwunck, 10-11 am-
penb, 2007 1.),

2) TOpOJCKOM TeoMeTpuueckoM ceMuHape uM. B. U. Benepuukosa (bI'Y, MuHnck,
2007 r.),

3) ropojckom reomerpudyeckoM cemuHape uM. B. . Benepuukosa (bI'Y, MuHck,
2004 r.),

4) ropoackoMm reomerpuyeckoM cemuHape um. B. 1. Beaepuukona (BI'Y, Munck,
2001 r.),

5) VI Benopycckoii MexayHapoIHON MareMaTHueckod KoHbepeHunnu (MHHCK,
19-24 uronsn, 2000 1.)

U ObUIM MPECTaBIEHbl HA CIAEAYIOIIMX MEXIYHAPOJHBIX MaTeMaTH4YEeCKUX KOHe-
pEeHLUSAX:

1) «Epyrunckue urenus — XI» (I'TY, 'omens, 24-26 maii, 2006 r.),

2) 1X Benopycckoii mareMatuueckoi konpepenimu (I'poaHo, 3-6 HOOpb, 2004T.),

3) VI xondepennus “Geometry and topology of manifolds” (Jlox3s, ITomnbima, 2-8
maii, 2004 r.),
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4) V xondepennus “Geometry and topology of manifolds” (Jloass, ITonbma, 27
anpensb - 3 maif, 2003 1.),
5) «Epyrunckue urenus — IX» (BI'Y, Burte6ck, 20-22 maii, 2003 T.).

Ony0JuKOBAHHOCTL Pe3yabTaToB. OCHOBHBIE pE3YyIbTaThl JTUCCEPTAINH
onyOsukoBaHbl B 12 paborax. B Tom uucie: 5 crareii (4 — 6€3 COaBTOPOB) B KypHa-
Jax ¥ B COOpPHUKAX TPYJIOB MEXAYHAPOIAHBIX HAYYHBIX KOH(epeHuit oobeMom 1,75
aBTOPCKHUX JIUCTOB, 3 MaTepuanbl koHpepeHuuit (1 — 6e3 coaBTOpoB), 4 TE3HUCOB
noknanoB. CoaBTOPY B COBMECTHBIX MyOJMKAIMSAX MPUHAJJIC)KHUT MTOCTAHOBKA 3a1a4H
U 00111e€ pyKOBOJICTBO MCCIIEIOBAHUEM.

Crpykrypa u 00beM auccepranuu. Jluccepranus COCTOUT W3 BBEICHUS, 00-
el XapaKTepUCTUKHA PabOThI, TPEX IJ1aB, 3aKJIIOUYEHUS U OMOIHorpaduueckoro Cru-
cka, Brrovaroniero 109 mammeHoBanuii: 97 — HCIONIB30BaHHBIC UCTOYHHUKH, 12 —
nyOnukamuu couckarens. [lomapiii 00beM auccepTaninoHHON padoter — 109 crp.
(101 cTp. 6e3 OubIHMorpaduyecKoro CrucKa).

OCHOBHOE COAEPKAHWUWUE PABOTHBI

Bo BBeleHMH PacCKpBIBAETCS aKTYalbHOCTh TEMbI JUCCEPTALIUH.

B nacTosimee BpeMst ofHUM U3 HauOOJee WHTEPECHBIX U PA3BUBAIONIUXCS pa3-
JIeJIOB COBpeMeHHOHN uddepeHInaTbHON FeOMETPUU U €€ MPWIOKESHUM SBISETCS
TEOpUsl PA3IUYHBIX CTPYKTYp Ha MHOrooOpasusx, B YaCTHOCTH, KBATEPHUOHHBIX
CTPYKTYp. DTO OOYCJOBJIEHO KaK BHYTPEHHUMH NpoOJeMaMd MaTeMaTUKH, O YeM
CBUJIETENIECTBYET GOJNBIIOE KOMMYESCTBO MyOIMKALMH, HAIIPEMEp , TAK H MHOTOYHC-

! Obata, M. Affine connections-on manifolds with almost complex, quaternion or Hermitian structures / M. Obata //
Japan J. Math. — 1956. — V. 26. — P. 43-77.

2 Bonan, E. Sur les G-structures de type quaternionien / E. Bonan // Cahiers topol. ot geom. different. Ch. Ehresmann.
Fac. sci. Paris. — 1967.— V. 9, Ne 4. — P.389-463.

3 Almost quaternion structures of the second kind and almost tangent structures / K. Yano [et al.] // Kodai Math. Sem.
Rep. — 1973. - Vol. 25. — P. 63-91.

* Anexceeckuii, JI.B. Knaccudukanus KBaTepHUOHHBIX IPOCTPAHCTB C TPAH3UTHBHOHN pa3permmMoi TPYION IBUXKe-
uuii / J1.B. Anexceerckuii // 38. AH CCCP, cep. Marem. — 1975. - T. 39, Ne 2. — C. 315-362.

% Decomposition of a space of curvature tensors on a quaternion Kahler manifold and spectrum theory / F. Tricerri [et
al.] // Simon Stevin (Belg.). — 1979. - V. 53, Ne 1/2. — P. 163-173.

® Joyce, D. Compact hypercomplex and quaternionic manifolds / D. Joyce // J. Diff. Geom. — 1992. — Vol. 35, Ne 3. — P.
743-761.

" Quaternionic—like structures on a manifold. Note I. 1-integrability and integrability conditions / D.V. Alekseevsky [et
al.] // Rend. Mat. Acc. Lincei. —1993. — Vol. 4, Ne 1. — P. 43-52.

® Quaternionic-like structures on a manifold. Note 11. Automorphism groups and their interrelations / D.V. Alekseevsky
[et al.] // Rend. Mat. Acc. Lincei. —1993. — Vol. 4, Ne 1. — P. 53-61.

% Barberis, M.L. Hypercomplex structures on four-dimensional Lie group / M.L. Barberis // Proc. Amer. Math. Soc. —
1997. - Vol. 125, Ne 4. — P. 1043-1054.

10 _ukierski, J. Complex and quaternionic supergeometry / J. Lukierski // Supergravity. Proc. Workshop / Stony Brook;
Amsterdam e. a., 1979. — P. 301-3009.

1 Geometric structure and ultraviolet finiteness in supersymmetric o~model / L. Alvarez-Gaume [et al.] / Comm. Math.
Phys. —1981. - V. 80. — P. 443-451.

12 Galicki, K. Quaternionic Kahler and hyperKahler nonlinear o-models / K. Galicki // Nucl. Phys. — 1986. — V. B271,
Ne 2. — P. 402-416.
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< 10-14
JICHHBIMHU IIPUIIOKCHUAMH B TCOPCTHUYCCKOU (I)I/IBI/IKC U TCOPHUH ITOJIA , 4TO BbI3bI-

BaeT ellle OOJIBbIINN HHTEPEC K HUM.

B pabote u3zyuaroTcsi Takue KBaTepHUOHHBIE CTPYKTYPhI KaK MOYTH THIIEPIPMHU-
TOBbl CTPYKTYpbl U TOYTH THUIIEPIPMUTOBBI CTPYKTYpbl BTOPOTO poOJa, KOTOpbIE
MPECTABIIAIOT CO00M 0000IIIEHNE TTOUTH IPMHUTOBBIX CTPYKTYP U PUMAHOBBIX CTPYK-
Typ MOYTHU MPOU3BEIACHUS.

[TosiBuBIIMEcs B Hauaste 80-x rooB XX Beka B paboTax A. A. EpMOJII/II_IKOFOlS'le
HOHSTUS KAHOHUYECKAs CBSI3HOCTh V M BTOPO€ (hyHIaMEHTAIbHOE TEH30pHOE MoJIe h
G—CTpYKTYyphl SIBWIKCH yJIaUHBIMU «MHCTPYMEHTAMMU» JJIsI U3YyUYECHHUS MHOTO00pa3uii
CO CTpyKTypamu. beiia onmcana puMaHOBa T€OMETPHUST MHOTOOOpa3Hii C IOUTH IPMHU-
TOBBIMU CTPYKTypaMH, PHMAHOBBIMH CTPYKTYpaMH IIOYTH IIPOU3BeACHUsS U f—

7,18 .
. PaccmaTpuBaemas cTpykTypa U3ydaeTcsi COBMECTHO CO CBSI3aHHOM

CTPYKTYpamu’
C HE pUMAaHOBOW METPHUKOW (aCCOLIMMPOBAHHON METPUKOM), KOTOpas 3HAYUTEIBHO
o0oramaer UCXOIHYK CTPYKTYypy. DTa METpHUKa UTCPAET POJib «IEPBOro PyHIaMEH-
TaJIbHOTO0 TEH30PHOI'O NOJISH» CTPYKTYPhL. B CBA3M C 5TUM HECOMHEHHYIO aKTyajlb-
HOCTB TIPUOOPEIT BOIIPOC O MOCTPOECHUH ¥ PUMEHEHHU V 1 h K M3y4eHuro u onuca-
HUIO TE€OMETPUH IIOYTH THUIIEPIPMUTOBBIX CTPYKTYP M IIOYTH THIIEPIPMUTOBBIX
CTPYKTYp BTOporo poga. OTMETHM, YTO CIIOCOO MCCIIEOBAaHHE 3TUX CTPYKTYp IpH
MOMOIIM COOTBETCTBYIOIIMX BTOPBIX (hyHIaMEHTAJIbHBIX TEH30PHBIX MOJIEH MOYTH
DPMUTOBBIX CTPYKTYP U PUMAHOBBIX CTPYKTYpP IIOYTH IPOU3BEACHHS BO MHOTHX CIIy-
yasx sBisierca Oosiee d()PEKTUBHBIM, YEM HCIOJIB30BaHUE BTOPOTrO (PyHIaMEHTAIb-
HOTO TEH30PHOTO IMOJIS OYTH THIIEPIPMUTOBON CTPYKTYPBI WIH IIOYTH THIIEPIPMHU-
TOBOW CTPYKTYpPBI BTOPOIO pPOAA, TaK KaK IO3BOJISIET NPUMEHUTH MHOI'OYHCIICHHBIE
CBEJICHUS O IIOYTH SPMHUTOBBIX CTPYKTYpax U PUMAHOBBIX CTPYKTYpax IIOYTHU ITPOU3-
BEJICHHUS.

Enmne o/iHOM HE MeHee akTyaJIbHOM 3a/1aueil SBIISIOTCS UcCile0BaHue MHOUHUTE-
3UMaJIbHBIX 1 OPTOTOHAJIBHBIX MPE0OPa30BaHUN MMOYTH TUIEPIPMUTOBBIX CTPYKTYp U
IIOYTH TUIIEPIPMUTOBBIX CTPYKTYpP BTOPOT'O POJa, TaK KaK PEILICHUE BTOPOM IIO3BOJIS-
€T MOJIYYUTh PAL APYTMX TAKUX CTPYKTYpP, HAIPUMEP, TAK HA3bIBAEMOM IIOYTH THIIE-
PAPMHUTOBOU CTPYKTYpBI THIIA C.

[locTpoeHne moOYTH 3PMUTOBOM CTPYKTYPBl MU PUMAHOBOW CTPYKTYpBI IIOYTH

19-21

IMPOU3BCACHHA Ha KaCaTCJIbHOM PaCCIOCHHMH PHMAaHOBa MHOFOO6pa?>I/IH O6YCJIO-

3 HyperKahler manifolds and nonlinear supermultipletes / A. Karlhede [et al.] / Comm. Math. Phys. — 1987. — V. 108,
Ne 4. — P. 529-534.

1 Besse, A.L. Einstein manifolds / A.L. Besse — Berlin etc.: Springer, 1987. — 510 p.

1> Ermolitski, A.A. The second quadratic form of G-structure and nearly particular structures / A.A. Ermolitski // C. R.
Bulgarian Acad. Sci. — 1981. — V. 34, No 7. — P. 963-964.

18 Epmomunkuii, A.A. Bropas kBagpartuunas opma G-crpykrypst / A.A. Epmomuuxuii; M3s. AH BCCP. Cep. dus.-
MaT. HayK. — MuHck, 1981. — 15 c¢. — Jlen. 8 BUHWUTU 09.12.81, Ne 5612-81 // PXK: 03. Matematuka. 3A764J1EIL.
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BUJIO c(POPMYIIUPOBATH 3aJja4y O MOCTPOCHUU MOYTU THUIEPIPMUTOBON CTPYKTYPHI U
NOYTH THUIEPIPMUTOBOM CTPYKTYpPbl BTOPOTO poja Ha KacaTEJIbHOM PAacCIOEHUU PU-
MaHOBa MHOT000Opa3usi U UCCIEAOBAaHUH MOCIEAHUX MpH momolu h. Perrenue sroit
3a/1a4¥ MMO3BOJIMIIO JTOKA3aTh CYHIECTBOBAHHE OECUMCICHHOTO MHOXKECTBA MOYTH T'H-
NIEPAIPMUTOBBIX CTPYKTYP U IIOYTH THUIIEPIPMUTOBBIX CTPYKTYP BTOPOIO poAa.

JuccepranionHasi paboTa BBIIIOJHEHA METOJIOM UCUHUCICHHUS BEKTOPHBIX MOJIEH
Komryns, merogamMu Teopuu TIAIKUX MHOTooOpasuii u auddepeHnnanibHo-
T€OMETUECKUX CTPYKTYpP Ha TJIAJKHX MHOTOOOpa3usiX.

Takum 00pa3om, TJIaBHAs 1Ieb MPEICTaBISIEMON JUCCEPTAIMOHHONW PabOThl —
OMKCaHHWE MHOTO0O00Opa3Hil ¢ MOYTH THIEPIPMUTOBOM CTPYKTYpPOH U C MOYTH THUIIE-
P3PMUTOBOM CTPYKTYPOU BTOPOTO POAA C TOUKU 3PEHUA UX KAHOHUYECKOU CBSI3HOCTH
U BTOPOTO (PyHIaMEHTAIBLHOTO TEH30PHOIO MOJIsi COOTBETCTBEHHO.

I'maBa 1 nucceprauuu copepx’uT 0030p JHUTEPATypPbl 3a MOCIEAHHE TOABI 110
TeMe uccienoBanus. B pasnmene 1.1 mpuBoasTcs OCHOBHbIE MOHATHUS Teopun G-
CTPYKTYp U CBSI3HOCTEH: IIaBHOE pacciioeHne, G—cTpyKTypa, CBA3HOCTh B IJIaBHOM
paccIOEeHUU, acCOLMUPOBaHHAas puMaHoBa MeTpuka (. Jlamee mokaszan cmocod mo-
crtpoenus V u h, onmucanHbIi ', [Mapa (g, h) sBiIseTCS OMpeAeNsIOnIe A CTPYK-
typel P(G), 1.e. onpenenser kiacc G—ctpykrypsl. Pazaen 1.2 conepXKUT OCHOBHBIC
pe3yJbTaThl 0 MPUMEHEHHIO N K OIMCAHUIO TTOYTH SPMHUTOBBIX CTPYKTYpP M PUMAaHO-
BBIX CTPYKTYp I0YTH mpomsBeneHms . Iycts (M, J, §) — MOYTH SPMHTOBO MHOTO-

o0pasue u V — puMaHoBa cBs3HOCTh MeTpuku (. Torna V, h, T u R umeror Bux:

VXY:%(VXY—JVXJY)=VXY+%VX(J)JY, (15)
Y=V, Y=V 3Y= —%VX(J)JYzé (VyY+IV,JY), (L.6)
hvz=g(hYs 2)= —hya, (L.7)
'ITXY:%(JVYJX—JVXJY—[X,Y]), (L.9)
ﬁXYz:%nyz—%JRXYszthz—hthz. (1.10)

Y Epmonnuknii, A.A. Bropas kBagparTiuHas hopMa, KPHBH3HA W KPYYCHHE MOYTH KOMIUIEKCHOM CTPYKTYphI / A.A.
Epmonunkwuii; 3. AH BCCP. Cep. ¢us.-mar. Hayk. — Munck, 1981. — 26 ¢. — [lenr. 8 BUHNUTH 15.10.81, Ne 4789-81
// PXK: 01. Matemaruka. 1 A881JIEII.

18 Epmonmnxuii, A.A. PumaHOBEI MHOrooOpasusi ¢ reomerpudeckumu crpykrypamu / A.A. Epmonunkuii — MuHck:
BI'TIV, 1998. - 196 c.

¥ Dombrowski, P. On the Geometry of the Tangent Bundle / P. Dombrowski // J. Reine und Angew. Math. — 1962. — Ne
210. - P. 73-88.

2 0On the geometry of tangent bundle of a (pseudo-) Riemannian manifold / V. Oproiu [et al.] // An. Stiint. Univ. Al L.
Cuza lasi. Mat. (N. S.). — 1998. — Vol. 44, Ne 1. — P. 67-83.

2 Almost product structures on tangent bundle / B.B. Sinha [et al.] // Indian J. Pure and Appl. Math. — 1981. — Vol. 12,
Ne 1. -P. 61-70.
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KJ’IaCCI/I(bI/IKaHI/I}IZZ ['pesi-XepBeutbl MOYTH 3PMHUTOBBIX CTPYKTYP MOXKET OBITh
nepenvcana B TepMuHax . B nuccepranmoHHoON padoTte 3Ta KiraccuuKarys mpuBe-
neHa B Buje Tabiunbel 1. Hanpumep: crpykrypa (J, g) sBIsieTCss KelepoBoi (Kiacc
K), eciin h=0; sBnsercst mpubimmxenHo keieposoit (U;=NK), eciu hyX=0; sBisercs
noutu keneporoit (U,=AK), ecitu ohyyz=0, rie o — mukiaudeckas cymma o X, Y, Z.

ITycte (P, g) — puMaHOBa CTPYKTypa MOYTH IMPOW3BEIACHHUS HA MHOTOOOpa3nuu

M. Torna V,h, R u T mapsl (P, §) umeror Buj

VXY=%(VXY+PVXPY)=VXY—%VX(P)PY, (1.11)
hxvzvxv-vxvzévx(P)Pvzé (VY-PV,PY), (1.12)
§XYZ:%RXYZ+%PRXYPZ+thxZ—hXhYZ, (1.15)
Ty =%(PVXPY—PVYPX _[X,Y]). (1.16)

[Toctpoenuo V 1 h mouty rumep>3pMUTOBOM CTPYKTYPHI M HIPHUMEHEHUIO STHX
TEPMHHOB K HM3yYCHUI0 HHPUHUTE3UMAIBbHBIX M OPTOTOHAIBHBIX MpeoOpa3oBaHUA
ATOU CTPYKTYpHI MOCBsIICH pa3aen 1.3. 3meck ke paccMaTpuBaeTCsi BOMPOC O CyIIe-
CTBOBaHHMH U IMOCTPOSCHUHM HEKOTOPBIX MPUMEPOB TIOUYTH THIIEPIPMHUTOBBIX CTPYKTYP.
B moapasnaese 1.3.1 crpoutcs V,aB noapasaeie 1.3.2 — h.

THoumu eunepapmumosa cmpyxkmypa Ha MaHOroodopasuu M (dimM=4n) onpene-
JISI€TCSI TTapOM MOYTH SPMUTOBBIX CTPYKTYP (J1, Q) U (J2, §) Takux, 4to J1J,=—J,J1=J3,
9(J;X,J;Y)=9(X,Y), i=1, 2, 3, rne § — puMaHOBa METpWKA, Ha3bIBacMas cune-
papmumosoti. MHOrooopaszue M ¢ GUKCHPOBAaHHOMN IMOYTH THIICPIPMHTOBOUN CTPYK-
TYpOU Ha3bIBACTCSI HOUMU SUNEPIPMUMOBLIM MHO2000pa3uem. JIoka3bIBaeTCsI

TEOPEMA 1.6 [1-A]. Ilycmb V — pumanosa ces13H0CMb 2UunepIpmumosot
mempuku 9=< , >. Toeoa kanonuueckas ceésznocmo V- napv (P(H), ), coomsemcm-
syrowell noumu eunepapmumosou cmpykmype (Ji, Jz, J3, 9), onpeodensemcs no gop-
myne VY :%(VXY —Zg:JiVXJin.

i=1

NPENJIOKEHME 1.7. V — mempuueckas céaznocms, mo ecmb Vg =0.

IMPEJJIOKEHME 1.8. VJ. =0, i=1, 2, 3.

Ha moutu rumepapMuToBoM MHOTOOOpasuu M omnpe/iernsieM CBI3HOCTH é , COOT-
BeTcTBYOIMKE cTpykrypam (J;, 9), i=1, 2, 3, mo (1.5). Toraa umeroT MecTo

22 The sixteen classes of almost Hermitian manifolds and their linear invariants / A. Gray [et al.] // Ann. Mat. Pura
Appl. — 1980. — Ne123. — P. 35-58.
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1 2 3
NMPEAJOXEHME 1.10. Ecau VJ1=0, mo: 1) V=V, 2) V=V =V.
1 2 3

NPEJAJOXEHME 1.11. Eciu V=V ,mo V=V=V =V,

TenzopHoe mosie N Ha3bIBaCTCSA 6MOPLIM DPYHOAMEHMALLHBIM MEH30PHBIM NO-
nem ctpyktypsl (J1, Jo, J3, 9), rme hxY=VyxY=V xY u hyyz=g(hxY, Z)=—hyzy. Eciu h' —
BTOpOC PyHIAMEHTAIBLHOE TEH30pHOE MoJjie CTPYKTYpHI (Ji, 9), 1=1, 2, 3, TO uMeeM:

th=%(h§(Y Fh2Y +h2Y), hiY —h3Y —J,h23.Y,

h2Y =h}Y —J,h} J.Y, h3Y =hyY +J,h3J,Y =hiY +J;h J,Y .

NPEJJOXEHHUE 1.12 [1-A]. Eciu (J1, ) — Keneposa cmpykmypa, mo ecmo
h'=0 (VJ;,=0), mo h=h*=h%.

MPEJJIOKEHMUE 1.13. Eciu h*=h%, mo (31, g) — keneposa cmpyxmypa.

3akaHuuBaerca moapasges 1.3.2 paccMOTpEHHEM TEH30PHBIX MOJEN KpyUeHUs

T u kpuBu3HBI R cBszHocTH V . UMmeem T, Y :%('rle +T2Y +'ITX3Y).
TEOPEMA 1.16 [1-A]. Eciu R, R u R',i=1, 2, 3, — menzopnwie nons kpu-

susnwl cesaznocmeii V, V u é COOMBEMCMBEHHO, MO
RyZ=h,h,Z-hh,Z +i(ﬁ§Yz +%JiRXYJiZj—%RXYZ, (1.30)
=
20e h — smopoe ¢pynoamenmanvnoe menzopnoe none cmpykmypot (J1, Jz, Jz, 9).

B moapasnene 1.3.3 ucciienyercs wHGUHUTE3UMaIbHOE TpeoOpa3oBaHUE Ha
MOYTH TUTIEPIPMUTOBOM MHOT00Opa3uu. JlokazaHbl

TEOPEMA 1.19 [3-A]. IIycms Lg=0, LJ1=0, LJ,=0, 20e Lx — npoussoonas
Jlu. Tocoa & ecmb ungunHumesumanrbras uzomempus U UHGUHUMESUMATbHOE AQ-
(unnoe npeobpazosanue OMHOCUMENbHO KAHOHUYECKOLL Ces3HoCmu V .

TEOPEMA 1.21 [3-A]. ITycms Lg=0, LJ:=0 u (J,, g) — xeneposa cmpyxmy-
pa. Toeoa & ecmb ungpuHumesumanrbHas uzomempus U UHGUHUMEIUMATbHOE ADDUH-
Hoe npeobpazosanue OMHOCUMENbHO KAHOHUYECKOU cesaznocmu V .

OpTtoroHanbHbIE TPEOOPA30BAHUS TTOUTH THIIEPIPMUTOBBIX CTPYKTYP H3ydarOT-
csa B moapaszaene 1.3.4. [lycte mana crpykrypa (J;, J;, J;, 0=<, >) Ha IJIaJKOM
CBSI3HOM MHOTOO0Opasum M, V — cBsSI3HOCTh MeTpuku < , >. PaccmarpuBaercst oto-
opaxenune A: M — O(3; R): x > AX)=(a;(x)), 1, j=1, 2, 3, ajeF(M), u Ten3opHbIe
noxist tuna (1, 1) J, = Zslaij‘]} . OTH TOJISI ONPEACIISIIOT MOYTH TUIIEPIPMUTOBY CTPYK-

=
Typy (J1, J2, J3, <, >) Ha M. BriOupas ¢ysxuun aj (uam yriasl Difnepa), Hoaydaem
OecurcIeHHOe MHOKECTBO MOYTH TUIIEPIPMUTOBBIX CTPYKTYp Ha M. B ciyuae, xorna
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CTPYKTYpHI (J, <, >) SABIAIOTCS KEJIEPOBBIMH, HalJCHBI h cTpykTyp (Ji, <, >) u
PacCMOTPEH MPUMEP, WILTIOCTPUPYIOIIN 3Ty CUTyarnuto. OCHOBHBIM SABJISCTCS
TEOPEMA 1.22 [7-A]. Cywecmeyem noumu ecunepapmumosa cmpykmypa (J,

3o 3o, <, >) na M, ons komopoii V35=0 u th2%<§, X>3,Y, 20e ||4%0, & X, Y —

sexmophwie nous Ha M.

[TouTn THNEPIPMUTOBY CTPYKTYPY M3 Teopembl 1.22 Ha3Ballu noumu eunepip-
Mumosou cmpykmypoti muna &. JInst 3Tol CTpyKTYphl JOKa3bIBaeTCsl Psii yTBEPHKIE-
HUM, B YaCTHOCTH,

NPEIJIOKEHUE 1.25 [2-A]. Iloumu eunepspmumosa cmpykmypa (J1, Ja, Js,
<, >) muna & na M sensemes keéazuoonopoonoii cmpykmypoti (mo ecmo V h=0), mo-
20a u moavko mozoa, kozoa V &=0 na M, 20e V. — kanoHuueckas c6a3H0cms noumu
aunepapmumosoti cmpykmypol (J1, Jo, J3, <, >) muna &

IMoapasaen 1.3.5 mocBsIIeH BONPOCY CYIIECTBOBAHUS M MOCTPOCHUS HEKOTO-
puIX puMepoB cTpYKTYp (J1, Jz, J3, 9). st aro6oro kinacca U, (a= 0, 1, ..., 15) Ta6-
munbl 1 cymectByer Ttakas crpykrypa (Ji, Jo, Js3, §) Ha HEKOTOPOM MHOT000Opa3uw,
gto (J;, 9) mpuHamexut kiaaccy U, ([11-A]). Ilpumep crpykryps (J1, J2, J3, §), KO-
raa crpykrypa (Ji1, g) — keneposa (kiacc K), a crpykrypa (Jz, §) IpHHAIICKUT JTFO-
oomy u3 kinacca Ug (B=0, ..., 15), nonyyen B mynkre 3.1.5.2.

3akaHunBaeTcs moapaszaen 1.3.5 mokazaTenbCTBOM HEBO3MOXKHOCTH TOCTpOE-
HUS WHBApUAHTHOH ITOYTH TUIEPIPMHUTOBON CTPYKTYpbl Ha JIOKAIbHOM K-
CUMMETPHUYECKOM puMaHoBOM mpoctpanctse ([4-A]).

Bo BTOpOii ri1aBe BBOAATCA MOHATHS V U h MOYTH THIIEPIPMUTOBEIX CTPYKTYP
BTOpOTO poja ThuioB (J, Py, Py) u (J1, J2, P). 31meck ke 3TH MOHATHS IPUMEHSFOTCS K
U3YYCHUIO MHOWHUTE3UMAIIBHBIX U OPTOTOHAIBHBIX MPEOOPAa30BaHMMA MOYTH THUIIE-
PIPMHUTOBBIX CTPYKTYp BTOporo poxaa tuma (J, Py, P,). Pa3men 2.1 mocesimieH rure-
PAPMHUTOBOM CTPYKType BTOporo poxaa tuna (J, Py, P,). B moapa3znese 2.1.1 ctpouTtcs
V 9TOil CTPYKTYpHI M JOKA3bIBAETCS DA MPEIIOKEHNH, KOTOPBIE HCTIONB3YIOTCS B
tpetbeii raBe. Ione h paccmarpuBaetcs B moapasaene 2.1.2.

OITPEJAEJIEHUE 215 T pu menzopuvix noas J, Py, P, muna (1, 1) na enaoxom
mrozoo6pazuu M (dimM=2n), yoosremesopsitowue ycrosusm

F=, P2=1,P2=1, (2.1)

J=—P1P,=P,P;, P1=P,J=-JP;, P,=JP;=—P4J, (2.2)
HA3bI8AIOMCSL NOYMU K8AMEPHUOHHOU CMPYKmMypol emopo2o pooda (cmpykmypotu
muna (J, Py, P,)), a anaokoe mnocoobpasue ¢ noumu K6amepHuoHHOU CMPYKMypou

8MOP0O20 POOA HA3LIBACHCS NOYMU K8AMEPHUOHHBIM MHO2000pasuem 6mopo2o pood.
[Tycth =<, > — pumaHoBa meTpuka Ha (M, J, Py, Py).
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ONPEAEJIEHME 2.2. Cmpyxmypy muna (J, Py, P,), 0nsa xomopou <JIX, JY>=
=<PiX, P1Y>=<P,X, P,Y>=<X\Y> 6yodem Hazvieamb noumu 2unepIpmumosol
cmpyxkmypotu emopozo pooa muna (J, P1, P,) u o6oznawams (J, Py, P, ).

TEOPEMA 2.2 [5-A]. IIycmb V — pumanosa ceésznocmes mempuru ¢=< , >.

Toeoa kanonuueckas cesasnocmo V cmpykmypol (J, P1, Py, Q) onpeodensemes no
Gopmyne
VXY:%(VXY—JVXJY+P1VXP1Y+P2VXP2Y), (2.5)

o715 1106bix sekmopHwvix noaeu X, Y na M.

VCraHaBIuBaeTcsi, 4TO 3Ta CBA3HOCTH SIBJSETCS METPHUECKOM W JUId HeEe
J 1
VJ =VP, =VP, =0. Ha muoroo6pasuu (M, J, Py, P,, g) onpenenum cBssaoct V, V
2
u V ctpykryp (J, 9), (P1, 9) 1 (P2, g) coorBercTBeHHO. Toraa BepHO:

J 1 2
NMPEAJOXEHME 2.7. Eciu VI=0, mo: 1) V=V, 2) V=V =V,
J 1 2

NPEJJIOXEHME 2.9. Eciu V=V ,mo V=V =V =V.
Tensopuoe none h HasbBaeTCs 6mopvim (HyHOAMEHMATLHBIM MEHZOPHBIM NO-

nem cTpyktypsl (J, Py, Py, 0), Tme hyY=VxY=V Y u hyyz=g(hxY, Z)=—hyzy. Halinena
CBsI3b MKy h, hJ, h! u h? ctpyktyp (J, P1, P2, 9), (J, 9), (P1, 9) u (P2, g) cooTBercT-

BCHHO.
th=%(hf(Y +hLY +h2Y), hiY =hLY + PhZRY,
h2Y =hLY + RhIRY, hYY =hgY —RhiPY = hiY —PhyPY .

NPEJJIOXEHUE 2.10 [5-A]. Eciu (J, g) — keneposa cmpykmypa, mo ecmo
h’=0 (VJ=0), mo h=h"=h?

MPEJJIOKEHHUE 2.11. Eciu h'=h? mo (J, g) — keneposa cmpyxmypa.

3akaHurBaeTcs moapasaeda 2.1.2 pacCMOTPEHHMEM TEH30PHOIO MOJISI KPYYEHHS

T u kpuBu3HbI R cBasnoctu V. [omyunnm T, Y :%(TXJY +TY +'ITX2Y).

TEOPEMA 2.17 [5-A]. Eciu R, R, R’ u R', i=1, 2, — menzopnuie nons kpu-
_ J i
susnbl cesznocmen V., V, V u V coomeemcmeenno, mo 05 100blxX 6eKMOPHbIX NO-

aeu X, Y, ”Z
RyZ=hhZ-hh Z+R,Z+R:\Z+R5Z+
+%(JRXYJZ ~PRPZ-P,RP,Z-5R,,Z), (2.17)
20e h — smopoe pynoamenmanvnoe menzopnoe none cmpyxmypot (J, Py, P, Q).
B mnoapasnene 2.1.3 usydaercs uHPUHUTE3MMAJIbHOE MpeoOpa3oBaHHE Ha
CTPYKTYpEC (J, Py, P, g). OCHOBHBIM PEe3yabTAaTOM SBJIACTCS CICAYIOIAs
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TEOPEMA 2.22 [12-A]. Ilycmo LQ=0, LP1=0 (unu LP2=0) u (J, g) — xene-
posa cmpykmypa. Toeoa & ecmv uHuUHUMESUMATIBHASA UZOMEMPUS U UHDUHUMESU-
Mmanvroe agpunnoe npeobpazosanue OMHOCUMENbHO CéA3HOCIU V .

IMoapasaen 2.1.4 MOCBSAIICH OPTOTOHAIBHBIM MPEOOPA30BAHUSIM CTPYKTYPHI (J,
Py, P,, 9). Ilycts mana crpykrypa (J', P'y, P',, g=<, >) Ha TJ1aIKOM CBSI3HOM MHOTO-
obpasuu M. Paccmorpum ortobpaxkenue A: M — O(3; R): x — A(X)=(a;(x)),

J=a,) +a,P +a,P,,
aijeF(M), 1, J=1, 2, 3, u Tensopusle nonst P, =a,J +a,P +a,P,,; 13 ToxaecTts
P, =a, )"+ a,,P/ +ay,P,.
(2.1) monmyuyaeMm ycnoBusl ajp=a;3=a;=a3z;=0. B aTOM ciydae Ten3zopHbie mons J, Py,
P, onpenenstor Ha M ctpyktypy (J, P1, P2, <, >). BoiOupas GpyHkuuu a;; (M yrisl
Diinepa), Mbl ToJlydaeM O€CUMCIEHHOE MHOXKECTBO Takux cTpyKTyp Ha M. Jlokasbl-
BaeTCS OCHOBHASI TEOPEMa TOTO TOJIpa3/iena:
TEOPEMA 2.23. Cywecmgyem noumu 2unepapmumosa Cmpykmypa 6mopoco

pooa (J, Py, Py, <, >) na M, ons komopoii VI=0 u th=VxY—%<§, X>JY, eoe ||4|20,

& X, Y — sekmopmusie nons na M.

Pa3znen 2.2 MOCBSIIEH MOYTH TUIIEPIPMHUTOBON CTPYKTYpE BTOPOTO pojaa THIA
(J1, J2, P). PaccMoTpuM Ha riiagkoM MHOrooopasuu M pasmepHOCTH 2N TEH30PHbBIC
noJsig J;, Jp, P tuna (1, 1), KoTOpsIe ONpeaenstoT MOYTH KBATEPHUOHHYIO CTPYKTYPY
BTOpOTO pojia tumna (Jy, Jo, P), TO €CTh yIOBIETBOPSIOT YCIOBUSIM

J2=—1,02=_1, P%=l, J;=-0,P=-PJ,, J,=-PJ;=-J,P, P=J,J,=J,J..

ONPEAEJEHME 2.3. Cmpykmypy muna (J1, Jp, P), ons komopou <J1 X, J,Y>=
=<J,X, J,Y>=<PX, PY>=<X, Y>, coe =<, > — pumanosa mempuxa na M, Xu' Y —
eéekmopuvie noasi Ha M, 6ydem Hazvieamv noumu 2unepIpMumoBol CmpyKmypou
smopoco poda muna (Ji, I, P) u 0b6o3nauame (34, J,, P, Q).

OCHOBHBIM pe3yJbTaToM moapasaena 2.2.1 spusercs

TEOPEMA 2.25 [8-A]. IIycmb V — pumanosa césznocmes mempurku §=< , >.
Toz0a xanonuveckas cesznocms V. cmpykmypor (Ji, Jo, P, ) onpedensiemca no

Gdopmyne
VXY=%(VXY—J1VXJ1Y—J2VXJ2Y+PVXPY), (2.29)

o5 1106wIx eekmophwuix noneu X, Y na M.
JloxasbiBaercs, uto V=0 u V J;=V J,=V P=0. Ecim V (i=1, 2) — xaHOHHMue-
Ll
CKasi CBSI3HOCTB CTPYKTYpHI (Jj, §), V — cTpykTypsl (P, g), TO UMEIOT MecTo

1 2 P
MPEJJIOKEHME 2.28. Eciu V=0, mo: 1) V=V, 2) V=V =V.
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1 2 P

MNPEIJOXEHME 2.30. Eciu V=V ,mo V=V =V=V.

TenzopHoe mosie h Ha3pIBaeTCS 6mMopbiM HYyHOAMEHMATLHBIM MEH30PHBIM HO-
nem cTpyktypsl (J1, Jo, P, @), rme hyY=VxY=V Y, hyyz=0(hxY, Z)=—hyzy. [lonyuena
cesi3b mexny h, h', h h° crpykryp (31, 2, P, ), (3, 9), (32, 9), (P, 9):

th:%(h§Y+h§Y+h§Y), hLY =hPY + Ph2 PY

hZY =hY +Ph} PY, hiY =h.Y —PhZPY =hiY —Ph} PY .

NPEAJOKEHUE 2.31. Ecau (31, ) — keneposa cmpykmypa, mo ecms h'=0
(VJ,=0), mo h=h*=h".

MPEJUIOKEHME 2.32. Ecau h*=h", mo (31, g) — keneposa cmpykmypa.

3akaHuuBaeTcs moapasaes 2.2.2 pacCMOTPEHUEM TEH30PHOIO IOJSI KPy4YEHUs

T u kpuBu3Hbl R cBsasnHoctu V. Umeem T, Y :%('rle +TY +17xPY).

TEOPEMA 2.38 [8-A]. Eciu R, R, R” u R', i=1, 2, — menszopuvie nons
_ P A
kpususuvl cesisnocmeti V,V, V u V coomeemcmeenno, mo 0 1o0blx 6eKMOPHbIX

noneu X, Y, Z
RyZ=hhZ-hh Z+RyZ+RLZ+R.Z+
1
+Z(J1RXYJ12 +J,RyyJ,Z — PR, PZ —5R,, Z), (2.41)

20e h — emopoe gynoamenmanvnoe menzopnoe none cmpykmypot (Ji, Jo, P, Q).

[TocTpoeHne MOYTH THHEPIPMUTOBBIX CTPYKTYp M TOUTH THUIEPIPMUTOBBIX
CTPYKTYpP BTOPOTO pOjia Ha KacaTeIbHOM PACCIOSHUU PUMAaHOBAa MHOTOO0Opa3us U MX
u3ydeHue naHo B raase 3. B moapasnesie 3.1.1 npuBeneHsl u3BectHbie (akTbl 00
otoGpaskennu casisHocTH . Ecin (M, §) — pEMaHOBO MHOTOOGPasHe pa3MEpHOCTH N
1 TM — ero KacarelbHOe PacCIOCHHE, TO ISl METPHUYECKOH CBS3HOCTH V PAacCMOT-

puM otobpazenne K :
VxZ=K Z.X, (3.1)
rae Z paccmarpuBaeTcs kKak otoOpakenne w3 M B TM. J[ns BEKTOpPHBIX MOJEH
X=X"®X' u Y=Y"®Y"' na TM u TEH30pHOTO IOJISI KPHBU3HB R CBSI3HOCTH V
MMEIOT MECTO cieayromue pasercrsa™ (UeTM):
X5 = X0y KX§ =00y, X5 =04, KX} =X,u, [X'VY"]=0,

[)?h’Y_V]:(6XY)V’ 7[*([ Yh! Y_h]U):[X’ Y]U1 ‘Z([ih’ Y_h]U)Zﬁ(X’ Y)U
EcrecTBennas puMaHOBa METPHUKaA Q =<,>Ha ™ 3a4ac€TCs (I)OpMyHOﬁ
<X,Y>=g(m X, nY)+tg(K X, KY). (3.8)

1 o
B moapasaeJae 3.1.2 BLIYHCIAIOTCS KOMITOHEHTHI N° KaHOHMYECKOH MOYTH ap-

MHTOBO# cTpyKTypsI (J1, <, >) Ha TM, IOCTpOCHHOI B™:
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hl g = (g(VXY, 2)-g(V Y, 2)). (3.12)
hlrvise :—Z(g(ﬁ(x, Y)Z, U)+g(R (Z, X)Y, U)). (3.13)
- :—%(g(ﬁ (Z, X)Y, U)+g(R (X, Y)Z, U)). (3.14)
ez =3 9(RZ VX, U). (3.15)
. :%g(R(Z Y)X, U). (3.16)
higizn =0. (3.17)
hegnze =0. (3.18)
Nz = 2@ xY, 2-9(VxY, 2). (3.19)

B moapasaene 3.1.3 crpoutcs crpykrypa (Ji1, Jo, J3, @), Korma A0MOJHUATEIBHO
Ha (M, Q) 3a1aHa TOYTH SPMUTOBA CTPYKTypa J, BTOpoe PyHIAaMEHTAILHOE TEH30p-
Hoe moJie kotopoii h [4-A]. Onpenenum TeH30pHbIe 110115 J, 1 J3 Ha TM paBeHcTBaMU
Jg Xh:(y)h’ \]2 sz_(y)" " J3 )Th:(y)v, Jg )?V:<y)h.

Jlyist BTOporo (yHIaMeHTaIbHOT0 TeH30pHOro moist h> crpykrypst (J, <, >):

h2,c0 =hyyz. (3.23)
hZ.... :—%(g(ﬁ (X, Y)Z, U)+g(R (X, IY)Iz, U)). (3.24)
h2iipn = (g(ﬁ (X, 2)Y, U)+g(R (X, JZ)JY, U)). (3.25)
hZ. ., :——(g(R(z V)X, Uy=g(R (3Z, IY)X, U)). (3.26)
h2, ... =0. (3.27)
hZg =0, (3.28)
2y 0. (3.29)
(ENS —E(Q(VXY Z)-9(V xJY, J2)). (3.30)

3 :
Jliist BTOpOro GyHIaMEeHTAIBHOTO TeH30pHOoTO ToJ1st h” cTpykTyps (J3, <, >):

h e —%(g(VXY, 2)-g(¥ 3V, J2)). (3.32)
h —%(g(ﬁ (X, Y)Z, U)+g(R (X, J2)3Y, U)). (3.33)
hn =%(g( R (X, 2)Y, U)=g(R (X, IY)JZ, U)). (3.34)
hs =—%g( R(Z Y)X, U). (3.35)
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h, :%g( R (3Z, V)X, V). (3.36)

hGgzn =0. (3.37)

heyrz: =0. (3.38)
1 ~

Mgz = @V <Y, 2)-9(VodY, J2). (3.39)

N3 (3.12)-(3.19), (3.23)-(3.30) u (3.32)-(3.39) cumenyer, uro crpykrypa (Ji, J,
Js, §) omperensiercs TOIBKO mapoii (g, V). Bapeupys g 1 V., monydaem GecKoHed-

HOE MHOKECTBO IMOYTH FHIICPIPMHUTOBBIX CTpYyKTYp Ha TM ([4-A]).

B moapasnene 3.1.4 paccmarpuBaeTcsi BOMPOC O CYIIECTBOBAHUU TOUYTH THIIE-
PAPMUTOBBIX CTPYKTYp Ha KacaTeJIbHOM pacciioeHud. [lomydniu cieayronme 0CHOB-
HBIC PE3yJIbTATHI:

TEOPEMA 34 [7-A]. IIycmbs (M, Q) — pumarnoso mnocoobpasue, mozoa cy-
wecmsyem okpecmuocmv Ny ouaconanu A(MxMxMxM) ¢ MxMxMxM, umo mnozco-
oopazue N, obradaem noumu eunepapmumo8sou CmpyKmypou.

TEOPEMA 3.6. ITycms (M, J, §) — noumu spmumoso muozoo6pasue u V =V.
Toeoa cmpykmypa (J1, <, >) na TM sersemcs noumu xeneposou cmpykmypoti (AK).

IMoapa3znen 3.1.5 mocBsIEH U3YYSHUIO BIOKEHUS TTOYTH SPMUTOBA MHOTOO0Opa-
3Wsl B TMOYTH TUIIEPIPMHUTOBOE. 371€Ch ONHUCAH Tporecc AehopMalui CTPYKTYPHBIX
TeH30poB (J, J ) Ha HOpMaJIbLHOUW TpyOuYaToit okpectHocTH (MyHKT 3.1.5.1). [aree,

JUTS TIOYTH 3pMUTOBOr0 MHOTrooopasus (M, J, g) na TM cTpouTcs MOYTH TUIIEPIPMHU-
ToBa cTpykTypa (Ji, Jp, J3, §) cormacuHo moapasaenam 3.1.2 u 3.1.3. Ilycts B dop-
myne (3.1) V=V (V — cesizHOCTs MeTpuKH (). MHOrooGpasue M paccMoTpuM Kak
nyneBoe ceuenue Oy B TM. Torma §,, =g. Bce pesymbrathl, comepxamuecs B
nyHkre 3.1.5.1, MOXHO IpUMEHUTH K moaMHOTrooOpazuto M B (TM, §). Ycranasnu-

BaeTCA CIPABEJIMBOCTH CICTYIONINX OCHOBHBIX PE3yJIbTaTOB MyHKTa 3.1.5.2.
TEOPEMA 3.10. A) Ilycms (M, J, Q) — noumu spmumoso mnoz2oobpasue u

Tb(M, &p)) — coomsemcmsyrowas Hopmanvhas mpyouamas. OKpeCmHOCMb OMHO-
cumenvro mempuxu § =< ,> na TM. Toeoa M(Oy) ecmo énoane ceodezuueckoe noo-

MHO2000pazue noumu aunepapmumosozo muo2oobpaszus (Th(M, 82p))’ J, 3y, s,

), 20e noumu eunepapmumosa cmpykmypa (J,, J,, J;, §) asisemcsa oepopmayuetl
noumu eunepapmumosoit cmpykmypot (J1, Jo, J3, §), noayuennou coenacho nyHkma
3.1.5.1;

B) IToumu spmumosa cmpyxmypa (J,, §) A6nsemcs keneposot,

B) Ecau noumu spmumosa cmpyxmypa (J, g) npunadnexcum HeKomopomy Kiac-
cy mabnuywl 1, mo noumu spmumoea cmpyxmypa (J,, G) npunadnez’cum smomy nce

kaaccy na Th(M, @)
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B pa3nene 3.2 Ha kacaTelbHOM pacciioeHur MHOorooOpasus (M, g) ctpoutcs

MOYTH TUTIEPIPMHUTOBA CTPYKTypa Broporo pona tuna (J, Py, P,) u moacuuteiBaroTcs
J 1 2
KOMIIOHEHTHI TeH30pHBIX mosieid h, h u h crpykryp (J, 9), (P1, 9) u (P2, g) cooTBeT-

cTBeHHO. KaHOHMYecKast mo4TH 3pMHUTOBa CTPYKTYpa (J, <, >) Ha TM onpenensercs
paBeHctBamu (3.9). Onpenenum TeH3opHble nons P; m P, na TM paBeHcTBamu
P, X"=X" P, X'=—X"uP,X"=X",P,X'=X". Torna

1

hxryrze =0. (3.61)
hyyz = —% (R(X, Y)Z, U). (3.62)
1 ~

hyy iz = —%g( R (Z, X)Y, U). (3.63)
hyovize =0 (3.64)
hxoviz =0 (3.65)
hyoyiz = (3.66)
rllivwz = (3.67)
hxovze = 0. (3.68)
2 ~

hyoyrze =%(g(VXY, 2)-9(V Y, 2)). (3.70)
2 ~ ~

vz =—7 @R 6 NZ U)-g(R 2, XY, V). (3.7)
2 ~ ~

hyowzr = % (9(R (X, Y)Z, U)=g(R (Z, X)Y, U)). (3.72)
2 ~

hyyzr = —i-g( R(Z, V)X, U). (3.73)
2 ~

hyiz :%g(R Z, V)X, U). (3.74)
ﬁ)??i“ =0. (3.75)
ﬁ)? yrzv =0. (3.76)
2 ~

iz = @V 1Y, 2)-9(VxY, 2). (3.77)

Pa3nen 3.3 comepKuUT KOHCTPYKIHUIO TIOYTH THIIEPIPMUTOBOU CTPYKTYpPHI BTO-
poro poxa tuma (J;, J,, P) Ha kacaTeJIbHOM pacCIOCHHH PUMaHOBA MHOT00Opa3Hsl

(M, g) ¢ mouTH >pMHUTOBOM CTPYKTYpoii (J, §) Ha HeM. 3/1eCh MOACUUTHIBAIOTCS KOM-
1 2 P
MOHEHTHI TeH30pHBIX mojieii h, h u h ctpykryp (J1, g), (J2, g) u (P, g) cooTBeTcT-

BeHHO. KaHoHW4Yeckas mouT spmMuToBa cTpykrypa (Ji, <, >) Ha TM onpexnensiercs
paBeHcTtBamu (3.9). Omnpenenum TeH3opHble nosis J; 1 P Ha TM paBeHcTBamu

Jg)Th=(W)h, Js )T"=(W)V u P)Th=(y)v, P)T"=—(W)h. Torna
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hZ,or =y (3.81)
h2.cipe :—i(g(ﬁ (X, Y)Z, U)=g(R (X, JY)JZ, U)). (3.82)
h,o, =—(g(R(X 2)Y, Uy-g(R (X, 32)JY, U)). (3.83)
hZ... :——(g(R(Z Y)X, Uy=g(R (32, IN)X, U)). (3.84)
h%gz =0. (3.85)
hZ.... =0. (3.86)
2 iy =0, (387)
g =2 (@(F 1Y, 2)-0(7 Y, 32). (3.88)
gz =%(g(VxY 2)-g(¥ Y, 32)). (3.90)
o :—Z(g(R(X Y)Z, U)+g(R (3Z, X)3Y, U)). (3.91)
oz =—%(g(R(Z X)Y, Uy+g(R (X, 3Y)IZ, U)). (3.92)
oz =—%(R(Z )X, U). (3.93)
vz =—%g(R(JZ V)X, U). (3.94)
Eivvvzh =0 (3.95)
F])?V?“Z =0 (3.96)
gz = ;(g(VXY 2)-g(VyJY, J2)). (3.97)
JAKJIOUYEHME

OcHOBHbIE HAay4YHbIe Pe3yJbTaThl JUccepTalmuu. Juccepranus MmocesineHa
HOCTPOCHUIO KAHOHUYECKOW CBSI3HOCTH W BTOPOTO (PYHIAAMEHTAILHOTO TEH30PHOTO
TI0J1S1 TIOYTH THUIIEPIPMHUTOBOM CTPYKTYPHI M TIOYTH THIIEPIPMHUTOBOM CTPYKTYPHI BTO-
pPOro pojia U MPUMEHEHHIO 3THX MOHATHI K W3YYCHHIO U OMHCAHHIO COOTBETCTBYIO-
1Iel CTPYKTyphl. B mporiecce BhIMONMHEHUS paOOTHI MOJIYYEHbI CIeIYIONINE OCHOBHBIC
pe3yIbTaThI:

1. TIlocTpoeHa KaHOHHYECKAs CBA3HOCTh U BTOPOE (yHIAMEHTAIbHOEC TEH30PHOE
T10JI€ MTOYTH THIIEPIPMUTOBOM CTPYKTYPBI M IIOYTH THIIEPIPMHUTOBOM CTPYKTYPHI BTO-
poro pona [1-A, 5-A, 8-A, 9-A]. D10 naeT BO3MOXHOCTH IPH HCCIICIOBAHUU TIOUYTH
TUTIEPIPMHUTOBBIX CTPYKTYpP MPUMEHHTH BTOPOES (PYHIAMEHTAILHOE TCH30PHOE MOJIe
HOYTH SPMUTOBOM CTPYKTYPBI U CTPYKTYPBI ITOYTH MPOU3BEICHUS.
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2. YcTaHOBJIEHA aHAJINTHYECKas CBA3b TEH30pa KPUBHU3HBI U KPy4YEHHs] KaHOHU-
YEeCKOM CBSI3HOCTH M T€H30pa KPUBU3HBI PUMAaHOBOW CBSI3HOCTHU MOYTH THIIEPIPMUTO-
BOW CTPYKTYPBI M TOYTH TUIIEPIPMHUTOBON CTPYKTYpPHI BTOporo poaa [1-A, 5-A, 8-A].

3. TlomyueHsl ycioBus, 4TOObI HEBBIPOKIEHHOE BEKTOPHOE TOJIE HA MOYTH THUIIE-
PAPMHUTOBOM MHOT0O00pA3Uy WM Ha MOYTH TUIIEPIPMUTOBOM MHOT000pa3uK BTOPOTO
pona ObUI0 MH(UHUTE3UMATIBHOW H30METpUEH M MHPUHUTE3UMATBbHBIM adOUHHBIM
npeoOpa3oBaHUEM OTHOCUTEIIPHO KAHOHUYECKOM CBs3HOCTH [2-A, 10-A, 12-A].

4. Haiinensl BTOpbIE (PyHIAMEHTAJIbHBIE TEH30pPHBIE MOJI MOYTH 3PMHUTOBBIX
CTPYKTYp U CTPYKTYp IIOYTH NPOU3BENEHUS, 3aJalOMIUX IOYTH TUIEPIPMUTOBY
CTPYKTYpY WJIH MOYTH THIIEPIPMUTOBY CTPYKTYpPY BTOPOTO poja, IpU OPTOrOHAb-
HOM IIpeo0Opa3zoBaHuM MocieIHuX [3-A, 7-A]; B 4aCTHOCTH, MOJIy4€Ha U HCClIeI0BaHa
TaK Ha3blBaeMasi OYTH TUIIEPIPMUTOBA CTPYKTypa TUNA &.

5. IlpenbsiBieHa KOHCTPYKIHS MOYTH TUIIEPIPMHUTOBBIX CTPYKTYpP M MOYTH THIIE-
PIPMUTOBBIX CTPYKTYp BTOPOTO poOjia Ha KacaTeJIbHOM PACCIOCHUU PUMaHOBAa MHO-
roo0pa3us ¥ BBIYHMCIICHBI BTOpbIE (DyHIaMEHTaJIbHBIE TEH30PHBIE MOJS ATUX CTPYK-
Typ [4-A, 6-A]. DTO MO3BOJIAET CTPOUTH MHOTOUMCICHHBIE MPUMEPHI MOYTH THIIE-
POPMUTOBBIX CTPYKTYP M MOYTH THIIEPIPMHUTOBBIX CTPYKTYP BTOPOTO poAa paziuy-
HBIX THIIOB.

PexoMeHIauMM MO NMPAKTHYECKOMY HCHOJIb30BAHHIO pe3yabTaToB. Ilo-
CTpOEHHAs KAHOHMYECKAs CBA3HOCTH V U BTOpOe (yHIaMEHTaIbHOE TEH30PHOE I10-
e h, a Taxke CBAI3aHHBIC C HUMU TTOHATHUS M PE3yJIbTaThl MOTYT OBITh UCIIOIb30BaHEbI
JUIS TajJbHEUIINX HCCIEAOBAHUNA MO T'€OMETPUU KBATEPHUOHHBIX CTPYKTYp, MOYTH
PMUTOBBIX MHOT000pa3uii, MHOrooOpa3uii co CTPYKTYpOil MOYTH MPOU3BEICHHUS, B
TEOPETUUECKON (PM3UKE ¥ TEOPUH TOJIS.
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PE3IOME

bormanosuu Cepreii AnamoBu4
I'eomeTpusi KBATEPHHOHHBIX CTPYKTYP HA MHOT000pa3usx
KiioudeBble c¢jioBa: MOYTH TUIIEPIPMUTOBA CTPYKTypa, KaHOHWYECKash CBA3-

HOCTh, BTOpO€ (hyHIaMEHTAIBHOE TEH30PHOE ToJie, MHOUHUTE3UMAIBHOE Tpeodpa-
30BaHKE, OPTOrOHAIIBHOE TPeoOpa3oBaHue, KacaTeIbHOE PACCIOCHHE.

eab padoThl: onricaHue MHOTOOOPa3Hil C MOYTH TUIIEPIPMUTOBOM CTPYKTYPOM
WJIY C TIOYTH TUIIEPIPMUTOBOU CTPYKTYPOU BTOPOTO POJa C TOUKU 3PECHUSI KAHOHUYE-
CKOM CBSI3HOCTH M BTOPOr0 ()yH/IAMEHTAILHOT'O TEH30PHOTO MOJISI.

OcHOBHBIE pe3yJIbTaThl, NOJTYYEHHBIE B IUCCEPTAMOHHON padoTe:
— IMOCTPOEHA KAHOHUYECKAsl CBA3HOCTh U BTOPOE (yHIaMEHTAIbHOE TEH30PHOE I10JIe

MOYTH TUIEPIPMUTOBOM CTPYKTYPHI M TOYTH THIIEPIPMUTOBONU CTPYKTYPBI BTOPOTO
poaa. OTo JaeT BO3MOXKHOCTH IPU UX MCCIIEI0BAaHUM MPUMEHUTH BTOpoe (yHIaMEeH-
TaJbHOE TEH30PHOE MOJIE MOYTH SPMHUTOBOM CTPYKTYpPbI M CTPYKTYpPBI HOYTH MPOU3-
BEJICHUS;

— YCTaHOBJICHA aHAJIUTUYECKAasl CBSI3b TEH30Pa KPUBM3HBI U KPYyUCHHSI KAHOHUYECKOI
CBSI3HOCTH W TEH30pa KPHUBHU3HBI PHUMAHOBOW CBA3HOCTH IOYTH THIIEPIPMHUTOBOM
CTPYKTYpPHI U TTOUTH TUIIEPIPMUTOBON CTPYKTYPbI BTOPOTO POJA,;

— TOJIy4Y€HBI yCIOBHS, KOTJa HEBBIPOXKIEHHOE BEKTOPHOE MOJI€ HAa MOYTH TUIEP3P-
MHUTOBOM MHOT0O0Opa3u{ WM HA MOYTH TUIIEPIPMHUTOBOM MHOT0OOOpa3uu BTOPOTO
poaa ABIAETCS MHPUHUTE3UMAIBHON M30MeTprueld U MHPUHUTE3UMATbHBIM a(puH-
HBIM Mpeo0pa30BaHUEM OTHOCHTEIHHO KAHOHUYECKOM CBSI3HOCTH;

— HailiieHsl BTOpble (yHIAMEHTAIbHBIE TEH30PHBIC MOJISl MOYTH 3PMHUTOBBIX CTPYK-
TYp U CTPYKTYp MOYTH NPOU3BEACHUS, 3aJAI0IIUX OYTH TUIIEPIPMUTOBY CTPYKTYPY
WIN TIOYTH TUTIEPIPMUTOBY CTPYKTYpPY BTOPOTO pojia, IpU OPTOrOHAIBLHOM Mpeodpa-
30BaHHHM MOCIEIHHUX; B YACTHOCTH, MOJyYeHa M MCCIeloBaHa TaK Ha3blBaeMasi OUYTH
THIIEPIPMHUTOBA CTPYKTypa Tumna ¢,

— TpeabsBlieHa KOHCTPYKIIUS MOYTH TUIIEPIPMUTOBBIX CTPYKTYP M IOYTH THIEPIP-
MHUTOBBIX CTPYKTYp BTOPOTO pOJia Ha KacaTeJIbHOM PAaCCIOCHHH pUMaHOBAa MHOT000-
pa3usi U BBIUMUCICHBI BTOpPbIE (yHIaMEHTAIbHbIE TEH30pPHBIC MOJIA 3TUX CTPYKTYD.
3TO MO3BOJIIET CTPOUTH MHOTOYHUCIICHHBIE TIPUMEPDI TIOYTH THIIEPIPMHUTOBBIX CTPYK-
Typ WIH MOYTH TUIIEPIPMUTOBBIX CTPYKTYpP BTOPOTO POJa Pa3IUUYHbBIX THUIIOB.

Bce pe3ysnbTathl, MoyuyeHHbIE B IUCCEPTAIIMOHHON padoTe, SBISIOTCS HOBBIMHU.
[TocTpoeHHass kKaHOHMYECKAsi CBSI3HOCTh U BTOPOE€ (hyHIaMEHTaIbHOE TEH30PHOE TO-
Jie, CBS3aHHBIE C HUMH TOHSATHS U PE3yJbTaThl MOTYT OBITh MCIIOJIb30BaHbI IS HC-
CJIEIOBAaHUI IO TEOMETPUU KBATEPHUOHHBIX CTPYKTYP, MOYTH 3PMUTOBBIX CTPYKTYD,
CTPYKTYp HOYTH ITPOU3BECHHS, B TEOPETUUECKON (PU3UKE U TEOPHH IOJIS.
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P23IO0MD

barnanosiu Csapreit AnamaBiy
I'eamMeTpbIsi KBATIPHIEHHBIX CTPYKTYP HA MHAracTaHacusix
KirouaBbisi c10BBI: amManb TiMepIpMiTaBa CTPYKTypa, KaHAHIYHAS 3BSI3HACID,

npyroe dyHAaMEHTalbHAae TAH3apHae mnoje, 1HQIHITI3IMalbHae nepayTBapIHHE, ap-
TaraHajbHae repayTBapIHHE, JaTbIYHAE pacclacHHe.

MbTa npanpl: amicaHHe MHaracTaiHAacCIli 3 amallb TinepIpMiTaBail CTpyKTypai
Il 3 aMaib TimepIpMiTaBail CTPYKTypail Jpyrora poay 3 IyHKTa TJIeIKaHHS
KaHaHIYHAH 3BsA3HACII 1 Apyrora GyHIaMeHTaIbHara TIH3apHara moJis.

ACHOYVHBIA BBIHIKI, aTPbIMaHBbIA ¥ JbICEpTaLIbIMHAN Mpallbl:
— nalOyaaBaHa KaHaHIYHAs 3BsA3HACIh 1 Apyroe (yHAamMeHTalbHAae TIH3apHAE MOJIe

amaJib TirepIpMiTaBail CTPYKTYpBI 1 aMallb Tiep3pMiTaBaidl CTPYKTYpPBI Ipyrora poay.
['>ra ma3Banmse mpbl iX [gaciefdaBaHHI TPBIMSAHING JApyroe (GyHIaMEHTaIbHAE
THH3ApHAE MOJIe aMajlb ApMiTaBail CTPYKTYpPBI 1 CTPYKTYPbl aMallb 3/1a0bITKY;

— BBIAYJICHA AaHAJITHIYHAS CYBSI3b TOH3Aapa KPBIBI3HBI 1 KPYUDIHHS KaHaHIYHA
3BSI3HACIII 1 TOH3apa KpPBIBI3HBI pBhIMaHaBal 3BsI3HACII amallb TilepIpMiTaBaii
CTPYKTYPBI 1 aMajib TilepIpMiTaBail CTPYKTYpHI Ipyrora pomay;

— aTpbhIMaHbl YMOBBI, KaJii HABBIpa)KaHae BEKTapHae MoJjie Ha aMajb TinepIpMiTaBait
MHaracTaiHacIli Il Ha amajib TimepapMmiTaBail MHaracTaiHacIi Japyrora poay
'aynsenua  iHQIHITI3IMAIBHAN - 13aMeTpblsid 1 1H(IHITI3IMATBHBIM — aiHHBIM
nepayTBapI HHEM aJJHOCHA KaHAHIYHAM 3BSI3HACIII;

— 3HOWA3eHBI Jpyrigs GyHAAMEHTAIbHBIA TOH3ApHbBIA MMalll aMallb 3PMITOBBIX
CTPYKTYp 1 CTPYKTYp amaJib 31a0bITKY, SIKis BbI3HAYalOllb aMallb TiIepIPMITaBYyIO
CTPYKTYPY IIi aMaJjib TIIepP3pPMITaBYIO CTPYKTYPY IPyrora poiy, Mpbl apTaraHaabHbIM
nepayTBapIHHI aliollIHiX; y MpbIBATHACI, aTpbIMaHa 1 JaciiejaBaHa TaKk Ha3blBaeMasl
amaJib TirepapmiTaBa CTpyKTypa Teiny &

— Mpaj'syieHa KaHCTPYKLbIA amMalb TilepIpMiTaBail CTPYKTypbl 1 amaib
rinep3pMiTaBail CTpyKTypbl Apyrora pojy Ha JaTbIYHBIM PacCiIacHHI pbIMaHaBaii
MHaractaHacii 1 majyiivyaHbl ApYTis (yHIaMEHTANbHBIS TAH3ApHBIA Mali TITHIX
CTpyKTyp. I'aTa naszBanse OynaBalp IIMATIIKIS MPBIKJIAIbI aMallb TiIEpIPMITaBbIX
CTPYKTYp 1 amalib TIIepIPMITaBBIX CTPYKTYp JPYyrora poay po3HbIX BiJay.

Yce BbIHIKI, aTpbIMaHblsid ¥ JAbICepTallbIiHAN Mparlbl, 3'SYJSIONa HOBBIMI.
[TaGynaBanasi kaHaHIYHAsI 3BSI3HACIB 1 JIpyroe (GyHIaMEHTAJIbHAe TIH3apHAE IOJe,
3Bs3aHbIA 3 1M1 MaHSALII 1 BBIHIKI MOTYIb OBIlb BBIKAPBICTAHBI JJIS JAJCHIIBIX
JaciejaBaHHsAY Ia TeaMeTpbll KBATAPHIEHHBIX CTPYKTYp, amallb 3PMITaBbIX
CTPYKTYP, CTPYKTYP aMaJjib 31a0bITKY, Y TIap3ThluyHal (13111l 1 TIOPHI1 MOJIA.
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SUMMARY

Bogdanovich Serge Adamovich
On geometry of quaternion structures on manifolds
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fundamental tensor field, infinitesimal transformation, orthogonal transformation,
tangent bundle.

Aim of the work: to describe manifolds with almost hyperHermitian structure
or almost hyperHermitian structure of the second kind from the point of view of the
canonical connection and the second fundamental tensor field.

The main results of the thesis: the canonical connection and the second
fundamental tensor field of an almost hyperHermitian structure and an almost
hyperHermitian structure of the second kind have been constructed and applied to
investigation of these structures.

The analytic relations between the torsion and curvature tensor fields of the
canonical connection and the curvature tensor field of the Riemannian connection of
an almost hyperHermitian structure and an almost hyperHermitian structure of the
second kind have been established.

The conditions have been obtained for s nonsingular vector field to be an
infinitesimal isometry and an infinitesimal affine transformation with respect to the
canonical connection.

The so-called almost hyperHermitian structure of type & has been introduced by
orthogonal transformation of some hyperHermitian structure and the second
fundamental tensor fields of almost Hermitian structures and almost product
structures connected with the hyperHermitian structure or almost hyperHermitian or
almost hyperHermitian structure of the second kind have been considered.

The set of almost hyperHermitian structures and almost hyperHermitian
structures of the second kind on a tangent bundle of a Riemannian manifold has been
constructed and the second fundamental tensor fields of these structures have been
computed. It makes possible to present numerous examples of almost hyperHermitian
structures and almost hyperHermitian structures of the second kind of various classes.

All the results of the thesis are new. The constructed canonical connection, the
second fundamental tensor field and dependent notions can be applied to
investigation of geometry of quaternion structures, almost Hermitian structures,
almost product structures, theoretical physics and Einstein manifolds.
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