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Having unclosed paradox that of natural numbers are
as much how many their quadrates, G. Galilei bequeathed
to be cautious in the handling with infinite amounts: "
...there isn't the place for a property of an equality, and
also greater and smaller value there, where the matter
goes about infinity, and are applied only to finite
amounts' [1, p. 140-146]. An explanation of this paradox
can be obtained with some conditions, which have al-
lowed to divide al injective mappings j : N® N on four
classes: 1) finitely surjective, 2) potentially surjective, 3)
potentially antisurjective and 4) are as trivial antisurjec-
tive mappings. The following statements are proved, in
particular:

Theorem 1. The injections of 3-rd and 4-th classes
are not bijections.

Theorem 2. If amapping j : N® N is bijection, then
the following limit equality is fulfilled:

lim(j (n):n)=1.

Theorem 3. There isn't a bijection between of natu-
ral numbers set N and its proper subset Al N.

Theorem 3 can be proved also by means of the
mathematical induction method or with the helping of the
following statement.

Theorem 4. Let A and B be proper subsets of set N
of natural numbers and there is an injection | : A® B,
then this mapping | can be prolonged up to bijection
y :N® N.

The concept of numerical sequence convergence is
generalized as follows:

Definition 1. A numerical sequence (a) will be
termed as a properly convergent sequence, if

lim(a, - a,.,)=0. (1)

This concept gives the substantiation to existence of
infinite hyper-real numbers. In particular, the sequence of
the partial sums of a harmonic series satisfies to a condi-
tion of Definition 1. It is easy to proof following state-
ment by means (1):

Theorem 5. A set of Cauchy’s sequences includes a
subset of unlimited those.

Corollary of Theorem 5. The real numbers set R
isn't a complete space if it doesn’'t include a subset of
infinite hyper-real numbers.

A completeness axiom will be entered: every prop-
erly convergent sequence converges

Theorem 6.

Theorem 4.

The defined more exactly concept of numerical se-
ries has allowed to prove and to show on examples both a
necessary criterion of the numerical series convergence

on the extended numerical direct R is also suffici ent, and
the convergence of an alternating numerica series in R
does not depend on a permutation of this series addends

[2]. For example, let (4)=8 (- D)™ n"* =4=In2. The
series (B) was obtained [3, p. 316-319] from the series (4)
by following "procedure”: after everyone p of sequential
positive addends of the series (4) was put g of the sequen-

tial negative addends of this series. The sequence ( S,) of
partiadl sums of series (B) converges to number

§:In(21/ p:q). It is shown in the report the sequence
(Fn) of series (B) residuals converges to number

I =In(/q: P ). Therefore, A=S+ T .
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@DopMyIHPOBKA MEXaHUKH M IEKTPOAUHAMHUKH B
NMPOCTPAHCTBE OKTAB KaK Pa3BUTHeE MPOrPaMMbI
reomerpuszaunu Gusnku
Bepemarun 1. A.

Tlepmckuil cocyoapcmeentulil mexuuieckutl
yHugepcumem, b®, bepesnuku

Marematuueckoit ocHoBoir CTO sBisieTcst mocTyiat
npoctpanctBa MuukoBckoro (A.Jl. Anekcanapos. Xpo-
Horeometpust: 1968). Matpuiist [Taynu u3omophHbI KBa-
tepHroHaM ([Iupak. Teopust amextpona). Anredpa oxTaB
He wucnone3yercst B ¢usuke (FO.B. Pymep. Teopus sie-
MeHTapHbIX uactui: 1967). Anrebpa OKTaB COACPKHUT
OunapHo nueBy anreopy (A.M. Manbues. AnreOpanve-
ckue cuctembl: 1968). IlpoctpaHcTBO Haj anreOpoit ok-
taB O nonyckaer auddepeHnnanbHy0 (GopMyIUpOBKY
(GU3MKK TIpU BBOJIE B KAYECTBE OCHOBHBIX (DH3HUUECKUX
BEJIMYMH BPEMEHH, TPEX MPOCTPAHCTBEHHBIX KOOPAMHAT,
SHEPrHH, TPEeX HUMITYJIbCHBIX KoOopAuHaT. CBs3b MEXAY
CMEXHBIMU KBaT€pPHUOHAMHU B OKTaBE (PU3MYECKUX BEIIH-
4yrH (B MPEIMETHOM TEPME) U OKTaBE COOTBETCTBYIOIIMX
muddepeHInanbHEIX OIepaTopoB (B ONEpaTOPHOM Tep-
Me) OCYIIECTBISETCS, IO Pa3MEPHOCTH, C TIOMOLIBIO KOH-
cTanThl OKTeTHOH uszuku M, [M] = kr/c. OnepatopHbIii
TE€pPM OKTETHOH (pn3nKm aHajorMyeH oOpa3yromuM ai-
reopsl ['eif3enOepra. PesynbpraT nmepemMHOXeHHs omepa-
TOPHOTO M IPEAMETHOIO TEPMOB TaKXX€ MPHHAIIECKHUT
npoctpancTBy O u oToOpakaeTcs B 8-MepHOE €BKIUIOBO
MPOCTPaHCTBO. B urore mosiywaem cucremy auddepes-
LUaJIbHBIX YPABHEHU:
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roe m= m/ m, m — macca Tena, U — XapaKkTepHas
CKOPOCTh B3aMMOAEHCTBHI. DTa cHcTEeMa B IPEeTbHBIX
Mepexoax Mpeodpa3yercss B TaMUJIBTOHOBY MEXaHUKY.
Ecnu nox 00001IeHHBIMU KOOPIMHATAMHU TIOHUMATh CKa-
JIIPHBIHA DJIEKTPUYECKUM M BEKTOPHBIM MAarHUTHBIKA IIO-
TCHIUAJIbLI U AYyaJIbHBIC K HUM MOTCHIHAJIbI BTOPOIr'0 KBa-
TepHuoHa, TO cuctema (1) mpeobpasyercs B cCHCTEMY
YPaBHEHUI OKTETHOM 3JIEKTPOJAMHAMUKH, COACPIXKALLYIO,
KpOME MarHUTHOTO MOHOIIOJIS, ypaBHEHHs MakcBena.
VYpasuenus 1 u 5 B (1) momyckaror pacurpenne popma-
nM3Ma KBaHTOBOM MexaHukH. Cucrema (1) comepxur ka-
YECTBEHHO HOBYIO MH(opMaIio o pU3HIecKnx 00beKTax
U HE CBOJUTCS K CyMME KJIACCHYECKHUX TEOPHH.

KavecTBeHHbIE OCHOBaHHMSI aKCUOMATHKH, 0a3upyro-
Iieiics Ha MOCTyJaTe MPOCTpaHCTBa OKTae: 1) dusmue-
CKUIl MHp BepH(UIMPYETCS COIIaCHO BOCHMEPUYHOMN
rapMOHHU (pa)lyra, MYy3bIKaJibHagd OKTaBa U T. O., BIUIOTb
JI0 Pa3MepoB M MacC KOCMHYECKHX 00BEKTOB; 2) (usnye-
CKO€ MPOCTPAHCTBO HEKOMMYTATUBHO M HEACCOI[MATUBHO
OTHOCHTENIBHO IIOBOPOTOB MAaKpPOCKOITMYECKHX TeNl Ha
YTl £P/2 BOKPYT IBYX M TPEX, COOTBETCTBEHHO, JCKap-
TOBBIX KOOPJWMHAT, NMPOBEJICHHBIX B JIO0OH IMoOCiIenoBa-
TeNbHOCTH; 3) (U3MUecKkoe NMPOCTPAHCTBO (PaKTAIBHO,
nbo B MOHOJINTE HEBO3MOXKHO IBIDKEHHE, — (paKTaib-
HOCTH TIOSIBISIETCSI KaK CIIEJICTBHE HEKOMMYTaTHBHBIX U
HEacCOLMATHBHBIX XapaKTePUCTHK JABIKeHUS; 4) dusu-
4ecKoe BpeMsl HeoOpaTumo.

LTE - uaP+gaH - y?

PacuéT yriioBeix k03 pHIHEHTOB Jy4HCTOI 0
TenJ1000MeHa Mek1y CTeHKaMU 0eCKOHeYHO
JJIMHHOI'0 KaHaJa
Kab6axkos 3. K., Cuaunsi H. H.

I3BecTHO BEIpaKEHHMS JUIS JIEMEHTAPHOTO YIIIOBOTO
kodpdunmeHTa mepeHoca IUPGY3HOTO H3IYUSHHUS OT
aneMeHTapHOU mwiomanku dF; Ha mromanky dF, mis ciry-
Yas pacupeleieHHs JIydYUCTOW SHEepPrud B TPEXMEPHOM
IPOCTPAHCTBE:

- _C0Sa,’cosa 1

rIe I- pacCTOSHUE MEXAY IUIOLIAJKAMHM, ai M 8y YIIIbl
MEX[y HAlpaBJICHHEM I 1 HOPMAIsIMHU K mUomaakam dF;
n dF, cooTBeTcTBEHHO.

[Ipu nByMepHOM pacHpeneeHHH YHEePriH IPaKTH-
YecKue 3a/aud OOBIYHO DEINAIOT, UCIOJNB3YS YKa3aHHBIN
yrJIoBoil KO3()(GHIMEHT, a 3aTeM BBINOJIHSAIOT IPEeib-
HBIA Mepexo/ K JBYMEPHOMY PEILCHHUIO 10 KOOpAWHATE,
HaIpaBJICHHOH BIOJb KaHaa.

B nmanHOW pa0oTe MONMy4eHBI BBIPXSHUS VIS dlie-
MEHTApHOTO0 YIJIOBOTO KO3 QHIMEHTa NPU JBYMEPHOM
pacupeeneHuH JTyqucToil s3Hepruu B Gpopme

- _Cosa,cosa, dl, @
J dr.dF; 2or
Ui yriaoBoro kodddunmenra temnmoobmena ¢ dF; Ha

TIOJTHYIO MOBEPXHOCTH F!

_ . cosaicosa-dl

I = 3
) oFF, 0 25 ®)
U 171 yTI0BOTO Koa(dunreHTa Termooomena ¢ F; Ha Fy!
. 1
= XA 4
VEF, |1x|d arr, Ol )
1

rae dF=dl;- 1, dF,=dl,-1, |; u |, — nuneiinbie pazmepst
MOTEPEYHOr0 CEYCHHS KaHama.

Beipaxenusi (2)-(4) ucronb3oBaHbl Ui OMpEEre-
HUSI YrJI0BOro Kod((HIMeHTa H3IydeHHs: MexIy Oecko-
HEYHBIMH TTapaJUICIbHBIMKE TIOJIOCAMH  OJIMHAKOBOM IIIH-
puHBI, GopMyna Ui KOTOPOTO HM3BECTHA ¥ IONy4YeHa C
ucrone3oBanueM (opmyisl (1) v nanepHelIero npeaesb-
Horo mnepexona. CpaBHEHHE pe3yJIbTATOB IOKA3allo HX
MOJHYI0 UACHTHIHOCTh. Dopmyibl (2)-(4) pexoMeHayeT-
Csl UCIOJNB30BAaTh B TEX IPAKTHYECKUX CIIy4asx, KOrjaa
HEO00XO0IMMO HAITH pacmpeieNieHne TeIIOBOro MMOTOKA Ha
IIOBEPXHOCTH, HarpeBacMou OT IpYyrod NOBEpXHOCTU. B
KauecTBe MpHMepa MOXKHO MPUBECTH MPOIECC Harpesa
MOJICPKUBAIOIIAX POIHKOB OT PACKAICHHOI MOBEPXHO-
CTH CITUTKA, MOJy4aeMOTo Ha MalIMHAX HEMPEPHIBHOTO
JUTHS, @ TAKKe MPOLEecC HArpeBa BaJKOB MPU TOpsiyeit
MPOKAaTKe CII00B.

CuHepreTuka B CynepHOHHBIX KPHCTAJLJIAaX
CHaexxkoB B.U1., Momenko U.H., Moxaes A.M.
Pocmosckuii eocydapcmeenmviii cmpoumenvhblil
yuueepcumem, I’ HY «Cesepo-Kasrkazckuii Hayunwvlil
yenmp 8vlcuieli WKOIbI»

Ilo I'.XakeHy cuHepreTMka paccMaTpUBaeT poJib
KOJUIEKTHBHBIX, KOONEpaTHBHBIX 3((dexToB B mporeccax
camoopranuzanuu. IIpu cunbHOM BO3JEHCTBUU HA TBEP-
JI0€ TENO TMPOSIBISIFOTCS 3aKOHOMEPHOCTH, oOmue Juist
HEPaBHOBECHON TEPMOJMHAMUKH, IPHU3HAIOMIEH 00INM
CBOHCTBOM OTKPBITBIX CHCTEM CaMOOPTIaHHU3ALUIO, BO3HH-
KaloOIIyIo BJIaJI OT paBHOBecHs. [Ipu 3TOM B X0z1€ Hepas-
HOBECHOTO IPOIIECCa M3 MPOCTPAHCTBEHHO OJXHOPOIHOTO
COCTOSIHUSI OPTraHU30BHIBACTCA MPOCTPAHCTBEHHASI WU
BpEeMEHHasl CTPYKTypa.

OIeKTPOIPOBOJHOCTh TBEPAOT0 KPUCTATUIMYECKOTO
coequHeHus cepebdpa c Honom Agl mpu temneparype 147
°C yBenuumuBaercs B ThiCsuM pa3. Kpucrawn mepexomur
U3 HU3KOTeMIIepaTypHOU D-¢as3bl B BBICOKOTEMIIEPATYp-
Hylo (cynepHoHHyI0) a-¢asy, KoTopas COXpaHseTcs IO
Temreparypsl mwiasiexus 555 °C.

Takoe cocTosiHHE BEIIeCTBa, B KOTOPOM HEKOTOPHIE
aTOMBI UMEIOT ITOJIBI)KHOCTD KaK B JKHJIKOCTH, a JpyTrHe
COXPAHSIOT CBOE PETYJSIPHOE PACIIONIOKECHUE B KPUCTAN-
Jie, MOJy4WJI0 Ha3BaHHE CYNEPUOHHOH NMPOBOJUMOCTH, a
BEIIIECTBA, 00JIaIaloIie TAKUMH CBOMCTBAMHU — CYIIEPHO-
HUKH.

AHanu3 Op3ITOBCKMX PEHTT€HOBCKHX ITMKOB ITOKa-
3a1, uyTo Hike Temneparypel 147 °C, B b- ¢ase, nonsl
cepeOpa HaxoIsATCS BHYTPH IPABHIBHBIX TETPAdIPOB U3
aTOMOB Ho0/a B TEKCaroHaJbHON CTPYKType BIOPLUTA.
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