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M3Bectno, uto MHOTHe Ba<HbIE MaTeMaTHUeCKHe IIOHATHSI M
CBOMCTBa HENoCPeJCTBEHHO 3allUChIBAIOTCS Ha sA3blKe HCYMCAEHHUS
npeaukatop 2-# crynenn (Aormka Broporo mnopsiaka). Beauku m
HPUKAAZIHble BO3MOXKHOCTH fA3blKa 2-H cTyneHd. B wacTHocTH, B
TeopuH aBTOMAaToB M 6a3 JlaHHbIX, B MPOTPaMMHPOBAHHH U TEOPUH
koauposanuu (Kaunu, Yepu, Tpaxren6por, Pabun, Broxu, [1la-
yprep, Durrunur, [unsbepr). [lostomy zerarpmas paspaborka
TeOpHH fA3bIKa 2-H CTYINeHM IpeJCTaBASETCS OAHOH M3 LeHTPaAb-
HbIX 33/a4 TEOPHH MOJEAeH [1112]. Mopmyrbr B 3TOM s3bBIKE,

HasblBaeMble (POPMYAaMH 2-H CTYNEHH, COCTaBAAIOTCH M3 TeX iKe
AOTHYECKHX CHMBOAOB &.Vv,—.—>.V, 3, mnpeaMeTHbIX, (GYHKIHMO-
HaAbHbIX M IpeJMKATHBIX MepeMeHHbIX, 4TO M B (OPMAAbHOM
aspike 1-i crymenu (yskom wucumcrenun npeaukatos). Oranmume
COCTOUT AMIIIb B TOM, YTO B (OpMyAaxX 2-H CTyHeHM KBaHTOPHbIE
cuMBOAbI V.3 MOryT cBA3bIBaTb HEe TOABKO IpeJMeTHble, HO H
(PYHKIMOHAAbHbIE MAM TIpeJMKaTHbIE TepeMeHHbIe.

Noruka BTOPOro mops/Ka CyIIECTBEHHO OTAMYAeTcs OT
AOTHKH TlepBoro mnopsizka [3, 4].

B macrosimee Bpems Goree MAM MeHee CHCTeMaTHYeCKH
M3y4eHbl AMIIb 4YacTHble BHJbI (OPMYA 2-H CTYNeHH, MOAY-
YalolMecs: MPH HAAOKEHMM Ha TpeJMKaTHble MAM (DYHKLIHOHAAb-
Hble KBaHTOPbI TeX HAM HHbIX orpaHuyenuii. Hawara aTHx
HccAeloBaHUME MoAOzkeHbl B pabortax apckoro, Xenkuna, Yepua,
Manbuesa, beroycosa.

; u Ab aﬁOTbl H IIOCTAHOBKA 3aJa4H

Caepxromaectso (uam V() -TomzaecTBo) — opMyAra sA3bIKa
BTOpOro nopsaaka [1-9] suza:
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rae X,,...X, — QYHKUHOHAAbHDIC [I€PEMEHHbIE, a X,...X, —
npeaMeTHble Tepemennbie B caosax (rtepmax) w.w,. O6braso
CBepXTOZK/IeCTBA  3allMChIBalOTCs  0e3  KBaHTOPHOH — I[PHCTaBKH,
MOHMMasi MX BBINOAHMMOCTb  (MCTMHHOCTB) B aarebpax B
caeayiomieM  cmbicae: B aarebpe  ((),X)  BbIOAHsETCH
CBEPXTOKAECTBO s

Wy W (*)
ecAM paBeHCTBO (%) crmpaBeZAMBO, KOrZa B HeM KamKzaas
npeAMeTHasl TepeMeHHas M Ka:kas (PyHKUHMOHAaAbHas IepeMeHHast
3aMeHAIOTCSl COOTBETCTBEHHO AIOObIM aAeMeHTOM M3 () M Al06on

oliepaiiiei, cooTBeTcTByIoOmeH apHoctH W3 X (mpeanoaaraercs

BO3MO2KHOCTDb TaKoOH 3aMeHbl, T.e. HMeeT MeCTO BKAIOYEHHE:

{JX, ,...,lei}c_:_{jA\ ‘AEZ}, rae |S

Ecan Muoroo6pasusi arrebp xapakTepHsylOTCs TOXKJECTBaMH,

—apHoctb S ).

To MHOroobpasusi MHoOroobpasuii  aareb6p  XapaKTepH3yIOTCH

CBEPXTOXKAECTBAMHU (7118 1: K}\accu(pukagml 6HHAPHBIX

CBEePXTO:K/AECTB  ACCOLIMATHBHOCTH B OMHapHbIX  06paTHMbIX
arrebpax zgana B pabore B./l. Beroycosa [9].

Bazaya 0 XapaKTepU3allWH TePHAPHbBIX  CBEPXTOM/ECTB
acCOLIMATHBHOCTH B aArebpax ¢ TepHapHbIMH KBa3sUTIPYTIIOBbIMH
onepanmsamu nocrasrena B.Zl. Benoycosbim. Lleabio macrosiueit
JAMCCePTallMOHHOH PaboThl ABASETCS KAACCH(PHKaUMsl TepHapHbIX
CBEPXTOK/ECTB ~ ACCOLIMATHBHOCTH B TePHapHbIX  0OPaTHMbIX
aarebpax, a TaK:Ke XapaKTepH3alHs TepHapHbIX 0OpPaTHMbIX

aJ\re6p C TaKHUMH CBEPXTOKAECTBaMH.

Hayuunas noBusna

Bce  ocnoBuble  pesyAbTaThl  AMCCEPTALIMOHHOH  PaboOTbI
sBasiiorcs HoBbiMH. C  0AHOH CTOpOHBI JaHa XapaKTepH3allHs

TepPHApPHbIX CBEPXTOKAECTB, C leyI‘OijI — OXapaKTePHU30BaHbI
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obpaTHMble aarebpbl (T.e. aAre6pbI @ TepHapHbIMU
KBAa3WUTPYMIOBbIMHA  OTepalMsMH) C TaKAMH CBEPXTOK/IECTBAMH.
[Toayuennble pesyAbTaTbl 0AHOBPEMEHHO SABASIOTCA 06O6IIEHHSIMH

kraccuueckoil Teopembl | ayckuna-Xocey [10].

Crpykrypa u o6bem auccepTanuu
Jlucceprauys COCTOMT M3 BBEJEHMs, JABYX TAaB, 3aKAIOYEHHs
M CIMCKa HCIIOAb30BaHHOH AuTepaTypbl. Pabora cocraBaser 84

MAIlIMHOITHCHDBIX CTPAHHIL (BK]\lO‘-laH CITHCOK J\l/ITepaTypr).

Al'l poﬁannu INOAVYEHHDbIX PE3YAbTATOB

PesyabraThl,  NOAy4eHHble B JMccepTauuH,  Obiau
npeacrasrennpl Ha obmem cemunape VIITMA HAH PA, ua
Me2K/[yHapOJAHOH  KOH(EpPEeHUUH [0 MaTeMaTHYeCKOH  AOTHKE,
arre6pe u Tteopun Mmuozects, nocsamentoii 100-rermo [1.C.
Hosukosa (Mocksa, 27-31 asrycra, 2001r.), ma cemunape
“Anrebpa, reomerpusi M uXx npuroxenns  Epesanckoro
rocynusepcureta (2000r., 2002r.), na cemunape kageapbr mate-
MaTMKu  AplLaxckoro  rocyHMBepcHTeTa, a  TaKke  Ha

< 1 "
MemayHapoaHoil  konQepenuuu ' Marematuka B Apmennu

(2003r.).

OCHOBHBIE INMOAOKEHHWA, BBIHOCUMbIE
HA 3ALUUTY

Ha samury auccepraunu BpIHOCATCA CAeZAyIOIIHE TTOAOKEHHSI:
1. Khraccugukauust TepHapHbIX CBePXTOXKAECTB acCOLMATUB-

HOCTH OIIpe/ICA€HHDbIX IT0 PABEHCTBY:

(e, 2% ) 30 25 ) = (e (0055, b s ) = (o (655 255084 )
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B oGpaTuMbIX aAreGpax. XapakTepusallusi TepHAPHBIX 06PATHMbIX
arrcbp ¢ atumm cBepxroxkzectBamu. O6061enne KAacCHYeCKOH
Teopembl | Ayckuna-Xoccy.

v Kraceugukarnms TepHapPHBIX CBEPXTOKECTB
aCCOUMATHBHOCTH OIpe/IeAeHHbIX 10 PaBeHCTBaM:

((x]’xz’x3)’x4’x5)= (lez(_z‘(x})x;;vxj))

((Xl,Xz,X3),X4,X5): (X1,(X2,X3,X4),X5)

B 00paTHMbIX aArebpax. XapaKTepusallMs TepHapHbIX o6paTHMBbIX

aarebp ¢ aTHMH cBepxTo:kzZecTBaMH. Bropoe ob6o6menue Teopembr
[Ayckuna-Xoccy.

COJEPKAHUE JIMCCEPTAIIMOHHOMN PABOTHI

Juccepraums cocrour 3 BBesenus, ABYX TAaB, 3aKAIOUEHHsI
U CIIMCKa HCIIOAb30BAHHOH AHTEPATypbl.

Bo Beesenun o6ocnopana AKTYaAbPHOCTb TeMbl JHCCepTallnH,
onMcaHa Hay4Hass HoBusHa. | lpuBoanres tTeopema Deroycosa o
KAacCH(HKaLlMK  OHWHapHbIX CBEPXTOXK/ECTB aCCOLUMATHBHOCTH B
obpaTHMbIX  airebpax. |akme  CBepXTOKZECTBA  OKa3aAHCh
CAEZIYIOIIUX TPEX BHU/OB:

X(x Y(y.2)) = Y(X(x,y),2), (1)
X(xY(y,2)) = X(Y(x,).2), (2)
R=, Xlyia)) W OENGR. Y)Y, 2) 04 ()

[Tpuaem cBepxromaecrea (1), (2), (3) wueskBuBareHTHDI,
TOYHee B KAacce BceX OWHapHbIX 06paTHMbIX aArebp u3
cBepxroxzectBa  (3) Bbitekaer cepxroszectso (2), a wus
ceepxroxzectBa (2) Borrexkaer cepxroxzectso (1). Kpowme Toro,
34€Cb  AeTKO TOAYYAeTCs M XapaKTepUSalMsi TeX OHHAPHbIX

O6paTHMbIX aJ\re6p, B KOTOPDbIX BbIIIOAHAETCA OJHO H3 3TUX

CBEPXTOZKAECTB.

B nepBoﬁ rAaBe /IMCCEPTALIUH JOKa3bIBA€TCA, YTO B OTAHYHUE

OT GMHApHOTO CAyYasi, TepHapHbIe CBEPXTOMKAECTBa ACCOLHATHB-
HOCTH, OTIpeZleAeHHbIe 110 PaBEeHCTBY TePHAPHOH acCOLMaTHBHOCTH
(O, X5,%3), 4, X5) = (3),(X5, X5, X,),X5) = (X, X5, (X5, X,, X5))
pasbuBalOTCs Ha /Ba KAacca 9KBHBaAeHTHocTH. | lpu aTom, zBa
TepHapHbIX  CBePXTOZK/JECTBA  aCCOIMATHBHOCTH  Ha3bIBAIOTCH
SKBHBAAEHTHBIMH, €CAH OHHM BbIIOAHSIOTCS B OZHHX H TeX ke
06paTHMbIX TepHapHBIX aArebpax.

OcHOBHBIM ~ pesyAbTaTOM  [EepBOH  TAaBbI  AMCCepPTaLMH
ABAAETCS  CAeylollas — XapakTepusauus —(Hymepamms — TeopeM
COOTBETCTBYET HyMepaluHM COOTBETCTBYIOIIMX IaparpapoB B

ZAMCCePTALIHH ):

Teopema 2.1. B kracce nerpuBHarbHBIX TepHapHBIX 06paTH-
MbIX aArebp, KazkJioe HETPHUBHAAbHOE TepHapHOE CBEPXTOMKJECTBO
ACCOUMATHBHOCTH SKBUBAAEHTHO OJHOMY M3 CAeAYIOIIHX 2-X
CBEPXTOMAECTB:

Y(X(x,),2)iatp) = X{x. X y.z,u),v) = X(x; 9. ¥F{(Zu V) 2)
X(X(x,y,2),u,v) =Y(x,Y(y,z,u),v) = Z(x,y,Z(z,u,v)) (12)

I[IpUYEM H3 CBEPXTOZKAECTBaA (12) BbITEKAET CBEPXTOKAECTBO (2)

Tquee:

1. B repnapnoit obpatumoii arre6pe O%)  puinoansiercs

CBEPXTOZKAECTBO (2) TOorza WM TOABKO Torza, Korga KazKzas OIle-

pauus i OIpeZIeAsIeTCs 110 TPaBHAY:
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Ai(x,y,z)= xoc offyobogz,
Be, =1, 0Pc,t, € Z[QE)] - uentp rpymmt Q).
5t
B’z=Pc’ obozob ™ ofk,
Blcob)=boc,
rae QC). 6unapuas rpyrma, - € AutfQ()} e.b.c, € O

2. B Trepnapnoii obpatumoii arrebpe ) ppmoansercs

ceepxroxzectBo (12) Torza u ToAbKO TOrAa, Korza Kamkaas
A e
ornepauusi OIIpe/IeASIETCsI 110 IIPABHAY:
A,(x,y,z): Xo@yoaot oz,

v

p’z=aczoa
Lot
(p(a ° t,)= aot,, t,t € Z[Q(O)l
rzae Q(O)- 6unapuas rpymia, Be AutlQ()] ae Q.
Teopema 2.1 sBasercst o6obienneM KAacCHYeCKO#H TeopeMbl
["'Ayckuna-Xoccy (na Tepnapubie o6patumbie aAre6pbr).

BO BTOpOﬁ rFAaBe€ /JHCCEPTALIHH JOKas3bIBAlOTCA CAeAYIOIIHe

OCHOBHbIE€ pEe3YyAbTaTbI.

Bo-nepBbix, aokasbiBaeTcs caeayiomas KaaccHpUKaLMs.

Ilpearo:senne 4.1. FEcau B wuerpumarbmoi Tepnapuoii
0bpaTHMOH aArebpe BBINOAHSIETCS HETPUBHAABHOE CBEPXTO2K/IECTBO
aCCOIIHAaTHBHOCTH, ornpezieAeHHOE 1o PaBEHCTBY
(x,y,2),u,v) = (x,y.(z,u,v)), TOr/1a B HEM KazKkzast
(PyHKLIMOHaAbHas IepeMeHHasi IIOBTOpsieTCsl XOTsi Obl zBa pa3sa.
CAeAOBaTEAbHO, KazK/loe TaKoe CBepPXTOXK/JAECTBO MOKeT ObITh

TOABKO prHK];I,l/IOHa/\bHOI‘O paHra zBa H OJZHOI'O H3 CAEAYIOIIHUX

BHU/ZIOB:
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X(Y(x,3,2),u,v) = Y(x,9, X (z,u,v)), (13)
X(X(x,y,2)u,v) = Y(x,9,Y(z,u,v)), (14)
XX (x,y,2)u,vy= X, 5, Y(z,u,v)). (15)

Jaree npucrtynaem Kk XapakTepusalMH TeX TepHapHbBIX obpa-
TUMBIX aArebp, B KOTOPbIX BBIIOAHAIOTCS 3TH CBepXToKaecTBa. A
MMEeHHO /I0Ka3bIBalOTCS CACZYIOIIHE KPUTepPHH.

Teopema 4.1. /Ixa Toro urobnr B TepHapHoi 06paTHMOR
aare6pe (L) BBINOAHANOCD CBEPXTOKAECTBO

X (X vighuay) = Y (. X(2.4.9) (13)
He06X0MMO M /ZIOCTATOYHO, YTOObI NSl IPOU3BOABHOM
ornepanuu 4 € ¥
A(x,y,2) =xo pyoz,
IZe (O(s)-ecTb OMHApHAs TPYINIA, @ 4 — INOACTAHOBKA MHOsecTBa () .

Teopema 4.2. /Ixa Toro urobpi B TepHapHOi 06paTHMOM
arre6pe () BBIOAHAAOCH CBEPXTOMK/ECTBO

Ay, D d VT (. T u )y, (14)
Heo6XO0MMO H /IOCTATOYHO, YTOGbI ZASl IPOH3BOABHOM OIleparliH
A eZ

Atx. V. )= xomwogol, = t,z.

rAe .O(c)- OMHapHas rpymma, O — IIOJCTaHOBKa MHOxkecTBa (),

t, € Z(Q()) -

Teopema 4.3. /lxa toro urtobpi B TepHapHOH o6paTHMOMN

aarebpe (O(X) BDBIIOAHAAOCH CBEPXTOXKECTBO

XX v 2 )= Xix v Xz u )., ..{15)
HeoOX0ZIMMO M /I0CTaTOYHO, YTOObI A KaxkZou onepaunun A, € X

A(x,y,2)= " -(fe-p-fe-z),
9



© National Library of Armenia



© National Library of Armenia



© National Library of Armenia



© National Library of Armenia



