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Abstract. At present, the world has entered
an era of digital economic transformation, and
data has penetrated into every industry and
business functional area today, becoming an
important production factor. Under such a big
environment, if enterprises want to achieve
sustainable development, they must strength-
en innovative financial management and con-
tinuously improve the efficiency and quality of
their data processing. This article will focus on
the analysis of the importance of corporate fi-
nancial management innovation, and provide
specific innovative countermeasures for refer-
ence, aiming to improve the level of corporate
management and strive for more economic
benefits.

Keywords: Big data, corporate, financial
management.

1. The importance of innovation in corporate
financial management

The fierce market competition and the
change in the atmosphere of internal and ex-
ternal enterprises have led to the increase in
society's requirements for the quality and abil-
ity of corporate supervision. One of the most
important links in corporate management is
financial management. In the context of the
continuous development of modern informa-
tion technology, in order to meet the devel-
opment requirements of the big data era, it is
necessary to adjust every process in the past
financial management in a timely manner and
follow the new situation. In the footsteps of
massive information explosion, on the prem-
ise of consolidating the existing advantages, it
is possible to enrich the management content
and forms as much as possible, which will help
enterprises achieve rapid development.

As far as the past financial management

work is concerned, the disposal of data infor-
mation and vouchers and bills is usually based
on human operations, which is a form of linear
supervision. However, in the era of big data,
people complete operations on the Internet
through electronic means, which has become
the main working mode of financial manage-
ment. The form of supervision extends from
traditional linearization to horizontal inter-
leaved supervision. At the same time, with the
increasing development of Internet technology,
the proportion of information capital and the
value it manufactures has gradually increased,
and enterprises have paid close attention to
the supervision of information capital, further
recognizing that intangible capital such as in-
formation technology, computer technology
and other intangible capitals have a complicat-
ed atmosphere The key role of development.
Therefore, it is necessary to fully optimize the
financial management of enterprises in order to
improve market competitiveness.

2. Innovative countermeasures for corporate
financial management in the era of big data

(1) Raise awareness of corporate big data
development

Recognize the decision-making behavior.
From an objective perspective, a large amount
of data and unified data provide technical as-
sistance and a sound data platform for enter-
prises to carry out financial management work,
and promote the development of enterpris-
es toward standardization and centralization.
Cognition belongs to a driving force and is a ba-
sic condition for innovative financial manage-
ment. First of all, enterprises must fully recog-
nize the importance of financial management
and the value of managers, and fully integrate
big data concepts with information technology
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in the course of their work. This can not only
innovate the form of financial supervision, im-
prove the management rate and quality, but
also take advantage of big data, strengthen
the disposal and application of financial data,
improve the soundness and effectiveness of
information, and provide high-quality informa-
tion services for enterprises. Second, we must
continuously improve the level of analysis and
disposal of information. Under the severe mar-
ket competition atmosphere, companies must
have advanced development concepts in order
to survive, in order to improve their own data
selection ability, processing ability, analysis
ability and application ability, so that they can
accurately control the direction and improve
when solving risks. Comprehensive strength.

(2) Innovate the form of corporate financial
management

If enterprises want to achieve good devel-
opment, they must constantly improve their
financial management. In view of this, in the
process of reforming the form of financial man-
agement of enterprises, it is necessary to keep
the internal supervision mechanism of the cor-
porate consistent with the financial supervi-
sion system; create an optimized supervision
system and improve the deficiencies in the
traditional supervision system to improve the
quality of supervision; promote the realization
of enterprises Modernized, informatized and
digitalized financial management, in the future
development process, these advanced technol-
ogies will directly affect the company's direc-
tion and operating mechanism. Therefore, un-
der the premise of ensuring the full play of the
company's own advantages, it is necessary to
have a forward-looking perspective and estab-
lish a big picture, in order to improve the lev-
el of corporate financial reporting and financial
data disposal. Actively use cloud technology
and network technology to create a reason-
able financial supervision platform and system
to ensure the smooth development of financial
work.

(3) Training big data financial supervision
personnel

Talents are the main force for the develop-
ment of enterprises. In the new era environ-

List of resources:

ment, talents directly determine the survival
status of enterprises. Innovative financial man-
agement should also start from this aspect. By
training talents to promote the healthy devel-
opment of enterprises, the lagging and unsci-
entific finance is transformed The supervision
philosophy treats financial issues in terms of
comprehensive quality and professional skills,
thereby enhancing the professionalism and
responsibility of financial supervisors. In ad-
dition, it is necessary to comprehensively en-
hance financial supervision capabilities. When
reviewing talents, not only depends on their
financial planning and organizational level, but
also whether they have analytical capabilities,
insights, and the ability to handle and use mod-
ern information systems, so as to build a pro-
fessional The team of technical talents with
rich knowledge and high comprehensive liter-
acy can meet the high standards of talents in
contemporary society and the market.

To put it simply, the reform of financial man-
agement should focus on the cultivation of tal-
ents. By improving the understanding of big
data financial supervision and applying modern
information supervision technology, effectively
improve the quality of financial personnel and
make talents a strong strength for the stable
development of enterprises. At the same time,
companies must actively introduce high-end
talent from the outside world and add fresh
blood. For existing financial personnel, it is
necessary to regularly organize training and
continuing education activities so that they can
learn and master new ideas, new knowledge,
and new technologies, and constantly improve
themselves and make progress together with
the corporate.

3. Conclusion

To sum up, in order to keep pace with the
times and innovate financial management, en-
terprises can fully integrate with the actual sit-
uation, starting from the aspects of improving
big data development awareness, reforming
financial management forms, and training big
data financial supervision personnel, etc., to
ensure that enterprises Stand out in the mar-
ket competition.m
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MeTtoapbl MapKETUHIOBOIo aHasinda n nx
IBOJTIOLUMOHHOE pa3BuUTue

AnekcaHgp Bnagumuposuy TPUGPOHOB
MarmcTpaHT

Hayu4Hbin pykoBoguTens: Hukonaesa M.A.,

O.T.H., npod. kKaheapbl MeXayHapoLHOW KOMMepPLMN

BLIKY PAHXul'C

AHHoOTaumns. OAHUM U3 KJ/TIOYEBLIX 3Tarios
MapKeTUHroBoro  rJaHUpoBaHus  SABJISETCS
rpoBEAEHNE aHasm3a TeKyLlen AesTe/IbHOCTH
rpeanpusiTUsi U ero OKpyxaroLen cpeasl. Ayaut
MapKETUHIOBOM CUTyaumu [Mpearnoiaraer uc-
r10J1b30BaHUE KOMII/IeKca aHaIMTUYecKux map-
KEeTUHIoBbIX METOAO0B. PaccMOTpeHHbIE B CTaTbe
aHaIMTUYeCKNE METOAbl UMEKT OrNpesesIeHHbIE
chepbl IpUMEHEHNS U AOMOIHAIOT APYr APy ra nim
SABJISIOTCS Y COBEPLIEHCTBOBAHHOMU MOANUKaLIMN-
ev npejlue CTByLmnxX METOAOB. VX npuMeHeHUe
obecrieunBaeT BO3MOXHOCTb MPUHSITUSI paymno-
Hal/lbHbIX MapKeTUHIrOBbIX peLUeHuI A5l yCTpa-
HEeHUs1 BO3HUKAarLMUX y opraHu3ayun rnpobsiem.

KnroueBble cnoBa: MapKeTUHI, aHainTu-
yeckne metoabl, PEST-aHann3, SWOT-aHains,
SNW-ananns, matpuuya BCG, matpuuya GE /
McKinsey, matpuya ADL.

B coBpeMeHHbIX YCN0BMSAX aKTyasibHOM Npo-
6nemMoli MHOrmMx opraHmsauun ssnsetca obe-
cne4vyeHne BOCTpebOBAHHOCTU HA PbIHKE NMPOU3-
BOAMMbIX N peannayeMbiX TOBAPOB M YCAYT, YTO
TpebyeT OT HUX aKTUBHOIO MPUMEHEHUS CPEACTB
M METOAOB MapKeTuHra. MapKeTuHrosble Me-
TOoAbl NOApPa3AensioTCs Ha aHaauTuyeckue,
coumonornyeckmne n nporHoctmdeckme. K ymucny
Hanbonee pacnpocTpaHeHHbIX N 3DPeKTUBHbBIX
OTHOCSITCA aHaIMTUYECKUE METOAbl, KOTOpbIE B
nocneaHve NATbAECAT NET NOCTOAHHO pa3BMBa-
JINCb N COBEPLUEHCTBOBAINCL. VX MpuMeHeHune
CTaHOBUTCS BO3MOXHbIM, €C/lM B OpraHm3auum
0CO3HaHa HeobXoAMMOCTb M LLenecoobpasHoCTb
NpUMEHEHNS NPUHLMMNOB MapKeTUHra.

Llenbto gaHHOM paboTbl IBNSETCA BbiIBNEHNE
CYLLHOCTM aHaJUTUYEeCKnX MapKEeTUHIOBbIX
METOAOB N NX 3BOJIIOLMOHHOIO pa3BuUTUS.

ONns  OOCTUMXEeHUs yKasaHHOW uenn 6biuin
pelleHbl cneayrume 3agavn:

- BblSIB/IEHME YC/1I0BMN HEOBX0AMMOCTUN BHe-
APEHMS MapKeTMHIa B OpraHusaumm;

- paccMoTpeHne Hambonee pacnpoCTpaHeH-
HbIX @aHaIMTUUYECKMX METOAOB;

- yCTaHoBNneHne chep MX NpUMMEHEHUs;

- onpeaeneHne ux NpeeMcTBeHHOCTM!.

O6bekT uccnenoBaHUs - aHanuUTU4Yeckue
MapKeTUHroBble MeToAbl

OCHOBHbIMUM YCNTOBUSIMW ANS BBeAEHUS Map-
KeTUHra B opraHmsauunm asnatotcs [1]:

1. HanMuuMe HacbIWEHHOro pblHKA («pblHKA
npoAaBLa») U CUIbHON KOHKYPEHTHOWN cpeabl;

2. BbisiBNeHbl NpobnemMbl opraHmMsauunm, ans
peleHnss KOTopbiX HeobxoaMmMo MpUHMMaTb
MapKeTUHIOBble peLleHuns;

3. 0CO3HaHMA HeobxoAMMOCTM BHeAPEHUS
MapKeTUHra Kak reHepasibHOM X03SMCTBEHHOWN
KoHUenumen npeanpusaTus;

4. npoBefeHne pecTpyKTypm3aLuum n peopra-
HM3auun npeanpuaTus, paspaboTka n BHeape-
HMEe Ha NpeanpuUsaSTUM HOBOW OpraHM3aUMOHHOMN
CTPYKTYpbI;

5. nuyHas yb6exaeHHOCTb pyKOBOACTBA
KOMMaHMKM B LenecoobpasHOCTM BHeapeHus
NPUHLUMMNOB MapKeTUMHra Ha npeanpuaTum wu
ybexaeHne B 3TOM COTPYAHMKOB;

6. BbisiB/IeHbl M 060CHOBaHbl 06bEeKTbl Map-
KeTuHra, cpeacrtsa n metoabl paboTbl Ha KOH-
KPETHOM CEerMeHTe pblHKa;

7. Ha OCHOBaHMW BbISIBNIEHHbIX Mnpobnem
npeanpuaTnus onpeaeneHbl Uenu, 3ahaun
MapKEeTUHIroBOW [AesaTeslbHOCTWU, COCTaBfEH
MapKeTUHroBbl nnaH paboTbl M onpepeneH
oroaXeT.

O4HMM M3 KJHOYEBbIX 3TaArnoB MapKEeTUHIO-
BOro MJI@aHMPOBaHUS SBASIETCS NpoBeAeHue
aHanm3a TeKkyllen AesaTeNnbHOCTM npeanpusaTus
N ero okpyxeHus. [2] B pamMkax aHanusa npo-
BOAUTCS ayAMT MapKeTUHIOBOW CUTyauuu, Ko-
TOpbIN BKAOYaET B cebs npoBeaeHWe aHaIM30B
PEST n 5-Tn cun no Mawnkny MopTepy.

PEST-aHanun3z (unn STEP - ananu3) - 370
WHCTPYMEHT OLEeHKM (paKTOPOB BHELLHEN cpeabl
npeanpusaTUsa no YeTbipem cepamM B3anMoaemn-
CTBUS, CKpbITbiIM B abbpeBnaType Ha3BaHUS
aHanusa [3]:

HAYYHbI OBO3PEBATEIb « 5 (113) / 2020



9KOHOMMUMKA U YMNMPABJIEHUE

e nonuTunyeckme axkTopbl, BKAYawLme
TWUN ynpasieHUs rocynapcTtBOM, CTabunbHOCTb
(nnn HecTtabumnbHOCTb) roCyAapCTBEHHOM MO-
nnTnkK, ceoboay crnoBa M 3aKoHoAaTeNbHble
HOpPMbI, YpOBeHb OlpOKpaTVM WM KOppynuuu,
rpakaaHckoe, aAMWHWUCTPATMBHOE, TPyAOBOE
3aKoHOAATeNbCTBO, 3aKOHbl B obnactu couwn-
aNbHOM MNOJINTUKWN, BO3MOXHbIE MONUTUYECKUE
n3MeHeHusa Ha 3-5 net v ap.;

e  >KOHOMMYeckue dhaKTopbl, OTpaxatruime
CTerneHb pa3BuUTUA KOMMaHWN, TEMMbl pOCTa 3KO-
HOMUWKMW, BANOTHbLIA KYpC, YPOBEHb MHMAALMN,
cTeneHb rnobanusaumm 3KOHOMMUKW, CTeNeHb
pa3BuTns 6aHKOBCKON chepbl U BEPOSTHbIE U3-
MEHEHUS B SKOHOMMKE Ha bamxanwune 3-5 net;

e coumanbHble dakTopbl, onpeaensieMbole
UYMCIEHHOCTbBIO HaceNeHns, ero Nos0BO3pPacTHbIM
COCTaBOM, MpMBbIYKAMW U XapaKTepoM noseae-
HUS NepcoHana n notpebuTtenen, OTHOWEHNEM K
paboTe, YpOBHEM U CTUEM XXWU3HWU, O6LLECTBEH-
HbIM MHEHWEM, HOpMaMW NOBEAEHUS U Ap.;

e TexHonormyeckme akTopbl, BKJKOYa-
owme BkNaa TEXHONOMMIA B pasBUTUE pbIHKA,
pa3sBUTME WHTEPHET - TEXHOSIOMMN, Hay4yHOo
— TEXHUYECKMIN NPOrpecc, akTMBHOE MCMNOb30-
BaHue pesynbtatoB HNOKP.

Hapsay ¢ 3TuM, CyLLeCcTBYIOT MOAEPHU3NPO-
BaHHble Bepcun PEST-aHanusa, Bkaovaowme B
ceba aHanus BAMSHWE MPaBOBbIX U 3KONOrMye-
CKMX (haKTOpOB BHELIHEN cpeabl.

Mpouecc ocywecteneHna PEST-aHanusa
OCYLLEeCTB/SETCA B HECKOJIbKO 3TanoB:

1. OnpegeneHne gakTopoB, CNOCOBHLIX MO-
BNIMSATb HA KOMMEPYECKY0 AeATeNIbHOCTb npea-
npuaTus;

2. C60op gaHHbIX MO AMHAMWKE U XapaKTepy
N3MeHeHns Kaxaoro dakTopa;

3. AHann3 3HAYMMOCTN U CTEMEHWU BIUAHUSA
Kaxxgoro dakrtopa;

4. CocTaBneHue cBoAHOM Tabnuupbl
aHanusa.

Hapsaay ¢ PEST — aHanM3oMm B opraHm3aumnsax
4acTo MCMONb3YKT M MeToA aHanusa 5-Tu cun
no Mankny MNopTtepy OH paspabotaH B 1979
rogy Maunknom [lMopTepoM M COXpaHWi CBOO
aKTyanbHOCTb Ha TEKYLUMA MOMEHT.[4]

MeToa 3aknvaeTcs B OLeHKe BHELIHUX BO3-
MOXHbIX HEbNaronpusaTHbIX CobbITUI, KOTOpbIE
Tak WINW WMHA4ye MOryT oOKasaTb BJIMSAHME Ha
6usHec B 6yaywiem. AHanM3 NpoBoaMTCH B pas-
pe3e 5 hakTopoB, UM TaK Ha3blBAaEeMbIX CUJ, K
KOTOPbIM OTHOCATCS:

e nokynatenn (KIneHThbl);

e  OCTaBLUMKMU;

e  [EeNCTBYOLME KOHKYPEHTbI;

¢  HOBbl€ KOHKYpPEHTbI;

e  TOBapbl-3aMEHUTENN.

Mo wnTtoramMm npoBefEéHHOro aHanmMsa nony-
YaeM OLEeHKY BAMSAHMSA N0 KaXxxaon u3 yrpos. Ha
OCHOBAHMWM TMOJTYYEHHbIX OLLEHOK MOXHO cae-
naTb BbIBOA O 3HAYMMOCTU KaXAOW U3 yrpos u

PEST-

paspaboTaTb npegnoxeHuns gna pabotel npea-
NpUSaTUSA B AaHHOM HanpasfieHnn.[5]

CnepylowmMm 3TanoM nocfe nposeaeHus
aHanmM3a BHELWHEN cpeabl SBASAETCA aHanu3
BO3MOXHOCTEN M Yrpo3 W COMNOCTaB/IEHUE UX
C BO3MOXHOCTSMM KOMMaHUU Ana paspaboTku
CTpaTerMyeckmnx peleHn nyTeM MpuUMeHEeHUs
SWOT-aHanusa.

Moa SWOT-aHanM30M MOHMMaeTCs OLEeHKa
CU/IbHbBIX U CNabbiX CTOPOH KOMMAHWK, a Takxe
BO3MOXHOCTEN M yrpo3. [6] [daHHblii MeTOoA
ABNSETCH K/OYEBbIM B CTpaTErMYeCKoM MniaHu-
pOBaHUW NpeanpuaTus.

B coBpeMeHHbIX TryMaHWUTaApHbIX HaykKax
«SWOT-aHanmn3» KUCNoNb3yeTcd B KayecTse
TEXHOSIOMMN CTpaTernmyeckoro mnaaHWpoBaHus,
3aknwvatowenca B aguddepeHumaunm dak-
TOPOB U SBAEHWUM MO YeTbIpeM KaTeropusm:
CunbHbie cTopoHbl (Stregth), Cnabblie cTOpOHbI
(Weakness), BoamoxHoctn (Opportunities)
n Yrposbl (Threats). A66pesuatypa SWOT
BrnepBble 6bi1a Mcnonb3oBaHa B 1963 roay B
lapBapae Ha KoHdepeHuunm no npobnemam
[enoBon NonuTuKKM B goknage npodeccopa K.
P. DHgptoca.

B 1965 roay ydeHble NapBapACKOro yHuBep-
cuteTta uM. 2. I1. JlepaHeaa, K. P. KpucteHceHa,
K. P. DHgptoca, B. K. lN'yta npeanoxunu tex-
HOMOrNK Kncnonb3osaHusa Moaenn SWOT ans
cTpatervin passutua npeanpuatua. OaHako
TexHonorna SWOT-aHanusa noayymnia wupo-
KOe pacnpoCTpaHeHWe He TONbKo B BusHece un
NOMINTMKE, HO U B APYrMx cdepax AesTeNbHO-
CTW, B 4acTHOCTMK, B o6bpasoBaHuun.

Naoesa meTona 3ak/toyaeTcs B CONOCTaBneHne
CUAbHBLIX M cnabblXx CTOPOH C BHELWHMMKU dak-
TOpaMu, BAUSKOWMMU KaK MONOXUTENbHO, TakK
N OoTpuUATENbHO Ha AEeATEeNbHOCTb KOMMAHUM.
Bnocneacremn obpasyeTcs cBoOAHAs MaTtpuua 13
NOJSTlyYEeHHbIX NOKa3aTesen, Ha OCHOBaHUM KOTO-
pbiX pa3pabaTbiBaeTcs nnaH AeNCTBMI KOMNa-
HUKM MO YAYYLIEHNIO CBOEN PbIHOYHOW MO3ULMN.

Moandukaunen MeToAa SWOT-aHanm3a
asnsgetca SNW-aHanmn3 (S-Strength - cunbHas
nosnums, N — Neutral — HelTpanbHas No3nuus;
W - Weakness - cnabas nosuumusi), KOTOpPbIN
npeacrasnseT cobon 6onee WwWmpokoe nccnegosa-
HUE CUNbHbBIX N cNabblX CTOPOH OpraHM3auuu no
cpaBHeHut co SWOT-aHann3oM. [aHHbIn MeToq
NPUMEHSETCH B KPYMHbIX OpraHmM3auusx, a Takxe
npv 601bLOM BANSAHUU PbiHKA KOHKYPEHTOB.[7]

Ncnonb3ysa a3TOT MeTod aHanusa, Bbl MOXe-
Te€ OUEHUTb YPOBEHb KOHKYPEHTHOM NO3uuumn
KOMMaHUN Ha pblHKE, OAHOBPEMEHHO OLEHU-
Bas ero CwuibHble, HeWTpanbHble W cnabble
CTOpPOHbI. ITOT MeToA 3(p(deKTUBEH B OLEHKe
NOTEHUMANbHbIX BO3MOXHOCTEN. [lepeyeHb uc-
cnenyemMblix pakTopoB popMUpyeTCcs npeanpu-
ATUEM CAMOCTOSATESIbHO B 3aBMCUMMOCTM OT ero
cneundurkn AeaTenbHOCTU, a TakXe BK/4YaeT
B cebsa dakTopbl pmcka.
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" BbISIBNIEHHbIE B XOAE CTpaTernyeckoro aHa-
Jin3a CUNbHble CTOPOHbI HEO6X0AMMO UCMOSb30-
BaTb KakK OCHOBY A5 CO34aHNS KOHKYPEHTHOro
npeummywecrtea. [llpM npoBedeHMM aHanusa
onpegensietca ot 20 o 30 KNOYEBbIX 3N1E€MEH-
TOB AJ19 aHanu3a W Janee OHU paHXUPYHTCS.
Cnepyrownm sTanoM Heo6xoaMMO onmcaTb Waru
Mo nepesoay HenTpanbHbIX U C1abbiX CTOPOH B
CU/bHbIE.

K uncny Haubonee LWMPOKO MPUMEHSEMbIX
aHanUTUYeCcKMX MeToAoB OTHOCUTCA MaTtpuua
BCG, koTopas pa3paboTtaHHas rpynnoin Boston
Consulting ewe B 1970-x rogax u KoTopas no-
MOraeT B MPUHATUN pELUEeHNN U UHBECTULNAX.
[9]. OaHHbIN MeTOoA AENUT PbIHOK Ha OCHOBE
OTHOCUTENbHbIX TEMMOB POCTa M AOSWN PbIHKA
W npegnaraet 4 KBaAgpaHTa - AOWHble KOPOBbI,
3Be3/bl, BOMPOCUTESIbHbIE 3HAKWN U U3FOHAEMbIE
cobaku. TlpoaykTbl MOryT 6biTb OTHECEHbl K
noboMy 13 KBaapaHTOB, YTO OnpeaenseT cTpa-
Termm ux npoasuxenus. B matpuuye BCG ectb
age ocn. Ocb X - OTHOCUTENbHAs A0MS pbiHKA,
a 0Cb Y - CKOPOCTb pOCTa pblHKa.

TakuMm obpasoMm, mMMess 2 OCHOBHbIX, HO B
TO X€ BpPeMs O4YeHb BaXHbIX (akTopa no ocu
X n no ocn Y, matpuua BCG rapaHTupyeT, 4ToO
Knaccmdumkaumm sBASOTCS KOHKPETHbIMMU.

Kak TosibKO NpoAyKTbl 6b1an Knaccmduumpo-
BaHbl, OHX MOMELLATCA B YeTblpe pPas/INYHbIX
CeKTopa, pasfesieHHbIX Ha:

e [loViHble KOpOBbl — BblCOKas A0N4
pbIHKa, HO HMU3KKe TeMnbl pocTa (Hanbonee BbI-
rogHo);

e 3Be3abl — BbICOKAs A0MASA pblHKA WU Bbl-
COoKMe TeMMbl pocTa (BbICOKAs KOHKYpPEHLUUSN);

e BonpocuTesnbHble 3HAaKNU — HU3Kasa 40N
pblHKa M BbICOKME TEMMbI pocTa (Heonpeaenex-
HOCTb);

e l3roHdemble cobaku — HuU3Kasa [0N4
Ha pblHKE U HU3KME TeMMbl pocTa (MeHee npu-
6blbHbIE MW Aa)Ke MOryT UMeTb OTpuuaTenb-
HYI AOXOAHOCTb).

JanbHenwunm passmutmem matpuubl BCG aBu-
nacb matpuua GE / McKinsey. B 1970-x rogax
General Electric nonpocmna cBoOMX KOHCY/IbTaH-
ToB, McKinsey, pa3paboTaTb Mogenb yrnpasse-
HuMs nopTdenem, kKotopas 6bl cCOOTBETCTBOBasA
ero notpebHoctam. [9] B 3TOoM opraHmsauum B
TO BpeMs Haxoamnocb okono 150 6msHec - noa-
pasgenexHuin, ncnonb3oBanacb matpuua BCG,
HO B KOHEYHOM uTore 6blfa oco3HaHa Heobxo-
OMMOCTb B 6osee CNoXXHOW CTPYKType, KoTopas
rnomorna 6bl en pewnTb, Kakme 13 nogpasgene-
HWUIM 3aCNy>XMBAtOT CPEACTB A1 pa3BUTUS.

PesynbTtatoM paspaboTkn mMoandukauumm
ctana matpuua GE / McKinsey kak ctpaTteru-
YECKUI MHCTPYMEHT, KOTOPbIM MOMOraeTr Kop-
nopaumu pewnTb, CTOUT NIM MHBECTMPOBATb B
OZHO M3 CBOWX NoApasaeneHnii uam npoayKToB.

Kak n matpuua BCG, matpuua GE / McKinsey
noMoraeT KOprnopauusiM MpUHMMaTb peLUeHus

06 MHBECTMUMAX WM OTKa3e OT WHBECTULUN,
CBsI3aHHble C uUx 6usHec - eamHumuamu. Ho B
otnmume ot matpuubl BCG ¢ yeTbipbMs g4en-
KaMu, OHa MMeeT AeBdATb a4veek. Matpuua GE
/ McKinsey wucnonb3yer npuBaeKaTenbHOCTb
oTpacau un cuny bmusHec - eanMHULbI B KadecTBe
KpuTepues ANs CBOUX U3MEPEHUN.

YT10o6bl Nyylle MOHATb KOHKYPEHTHYK MNO3U-
umto opraHmnsaumnn, Aptyp 4. Jluttn paspabotan
MaTpuuy CTpaTermyeckux YyCnoBui, KoTopas
TakXe u3BecTHa Kak MaTtpuua ADL. Matpwu-
ua ADL cocTtouT 13 ABYX BaXHbIX acCreKkToB:
KOHKYPEHTHbIE MO3MUMM W OTpac/ib 3PenocTu
(3penoctn npoaykTa).[10]

MaTpuua ADL npeacrtaBnseTr pasfinyHble
6usHecbl KOMMNaHUWM B ABYXMEPHOW MaTpuue.
OTO CTPYKTYpuMpOBaHHas MeToaosorna  Ans
paccMOTpeHUs CTpaTermin, KOTopble 3aBUCAT OT
XU3HEHHOro uukia otpacnu. lNoaxoa ADL wc-
NOJSIb3YET aCcneKTbl OLLEHKN OKPY>KaloLLen cpeabl
N OUeHKW cuibl BU3Heca, T.e. KOHKYPEHTHYIO
NO3ULMIO N 3penoCTb OTpac/u.

OueHka cpeabl — 3TO onpeaeneHne XXn3HeH-
HOrO UMKNa OTpacaun, a oueHKa YCTOMYMBOCTHU
6usHeca — 3TO BblAesieHME B KOMMAHUN OAHOWN
M3 MATU KOHKYPEHTHbIX MO3MUMK, 3TU NATb
KOHKYPEHTHbIX MO3MUMI MO 4YeTblpeM 3Tanam
XWU3HEHHOro unkna. KombuHaums mexay us-
MepeHUsMU AAeT nokasaTenn Ans matpuubl 5
(KOHKYpEHTHble Nno3uummn) Ha 4 (3Tanbl XXNU3HEH-
HOro uwmkna). lNos3vumoHnpoBaHne B MaTpuue
onpegenset obuwyto ctpateruto. [11]

MaTpuua ADL yacTo cBsi3aHa co cTpaTernye-
CKWUM MJlaHMpOBaHMEM Ha YpoBHe busHec-eam-
Huubl. O4HaKO OH OANHAKOBO XOpoLo paboTaeT
MPUMEHUTENBHO K MPOAYKTOBOM JIMHENKE Wn
Ha YpOBHE OTAENIbHOro NMpoAyKTa.

MOMMUMO BbIlWENEPEUNCNEHHbIX MHCTPYMEH-
TOB, MPW aHanM3e TakXe MOXHO MCMNOo/Ib30BaTb
maTpuuy ShellDPM. [14] MaTtpuua Hanpas-
neHHor nonntukm (DPM) Shell aensetcs ewe
OAHWM yTO4YHeHmeM BOCTOHCKOMW MaTpuLbl.
BAoonb ropus3oHTanbHOM OCKU - MNepCneKkTuBbI
NpubbIIBHOCTU CeKTopa, a BAOJb BepTuUKasib-
HOM OCK - KOHKYPEHTOCNOCOBHOCTb KOMMAHUMN.
MaTpuua HanpasneHHon nonntmkn Shell moxeTt
WCNOAb30BaTbCA AN aHanmM3a pasnyHbIX
6u3Hec - CeKTOpOB B OTpacC/iM, a TaKXe KOH-
Kyp7eHTOB B 6usHec - cektope. O6bwmnimm metoq
3TON MoAenu MoxeT 6biTb MpUMEHeH K nbomy
6usHecy C oTAeNbHbIMU NAEHTUDULMPYEMbBIMU
CeKkTopaMmu.

B 3aknwyeHun HeobxoaMMO  OTMETUTDH,
YTO paCCMOTPEHHble aHaauTUYEeCKne MeToabl
MMeT onpefeneHHble cdhepbl MPUMEHEHUA W©
AOMONHAKT ApYr Apyra Uan gBASOTCS YCOBEp-
LIEHCTBOBAHHOM MoauduKaumen npegecTey-
wmx metoaos. Nx npumeHeHne obecneymsaeT
BO3MOXXHOCTb MPUHATUSA pauMoOHanbHbIX Mapke-
TUHIOBbIX peleHnn Ansa yCTpaHeHUs BO3HWUKa-
IOLWMX Yy OpraHmsaunm npobnem.m
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PbIHOK MHTEerpaunm ¢ He6aHKoOBCKMMM KoMnaHnamu. OoLwum
00630p PUCKOB NPU OCYLLECTBNEHUN CIUSHUN

Oner Onerosuny MOPO30B
acnmpaHT kadegpbl «PMHAHCBI U KpeauT»

[lanbHEBOCTOYHbIN rOCYAAPCTBEHHbIN YHUBEPCUTET NyTEN COOBLLIEHNSA

YBenuuyeHne Konm4yecTtBa CAENIOK MO MHTe-
rpaunm 6aHKoB C HE6aHKOBCKMMWM KOMMAHUS-
MU, Mpexzae BCero C TeeKOMMYHUKaUMOHHbI-
MM, CTasi0 3aMeTHO MpPOSBASATbCA Ha MUPOBbIX
pblHKax B MociegHWe JecaTuieTns BMmecTe C
pasBUTMEM COBpPEMEHHbIX WHMOOPMAUNOHHbIX
TEXHOMOTUN.

FnaBHbIN ynpaBnstowmin Bank of America
McCall B cBoeM BbICTYM/IEHUMN TMOAYEPKHY,
yToO "3MMUEHTPOM TpaHChOpMaUNM PO3HUYHOIO
6aHKoBCKOro 6bmsHeca Ha COBpeMeHHOM 3Tane
6yneTt KoHBepreHumss 6aHKOB U TEIEKOMMYHMU-
KaUMOHHbIX KOMMaHMM - YYaCTHMKOB pbIHKa MO-
TpebutenbCkMx ycnyr, a TakKXxe npoBanaepoB
ycnyr NWHTepHeT n MHTepHeT-nopTtanoB”. Takas
KOHBepreHums yxe oxsaTtuna Espony, roe B
2000 roay 4auwe, 4yeMm pas B Mecsl, 06baBnsanum
06 anbsiHCax Mexay 6aHKaMu U TeIeKOMMYHMU-
KaLMOHHbIMM KOMNaHusAMUK. MoaobHbIN npouecc
nmeet Mmecto B Asmu, CLUA n JlatnHckon Ame-
puke. l3MeHeHuns B chepe pO3HUYHbIX PUHAH-
COBbIX YCAYTr M3-3a YNOMSHYTOW KOHBEpPreHuum
6yayT 3HaUYNTENbHbIMU.

B coBpeMeHHbIX YCIOBUAX KOHKYpeHLUn
onepaTopbl MOBMIBHOM CBSA3W CMOMM CO34aThb
TEeNEeKOMMYHUKALUMOHHbIE CUCTEMbI U TEXHO-
10rvn, MO3BONSAKOLWME OCYLLECTBAATb MaTexmu
Mexay (PU3nyYecKknmm m rpuanvyeckmMmn nuua-
MM, YTO MOXET CTaTb Yrpo30M ANs OENCTBYHO-
Wwurx 6aHKOBCKMX MNATeXHbIX cucteMm. B oTam-
yme OT NepBOro MOKONEHUS OHMAMHOBLIX (K-
HaHCOBbIX YyCNyr, BTopoe 6yaeT 3HauuTeNlbHO
nyduwe. YTo camoe BaxHoe, Npon3onayT nsMe-
HeHns Bcex pOpM pO3HUYHOM Toprosaun". Yum-
TbiBas TO, YTO TE/IEKOMMYHMKALNOHHbIE KOMMa-
HUW UCNbITbIBAOT NOTPebHOCTb B KanuTasne 4nas
pa3BUTMS HOBOIO MOKOJSIEHMS MOOWMNBbHOWM CBS-
3K, a 6aHkM obnagatoT Heob6xoaAnMbIMM pecyp-
CcaMu, TO 3TO SABNSIETCA Cepbe3HbIM MOTMBOM K
anbsiHcy. Kpome TOro, coBpeMeHHble dopmMaTbl
npeacraBneHms GUHaHCOBOW MHdopMaunm no-
3BONAIOT nepegaBaTb 3Ty MHMOPMauMio nyTem
NCNO/b30BaHNUsA MOBUIBbHOM CBA3MW.

EcTb n agpyrue obwue yepTbl 6aHKOB U Tene-
KOMMYHUWKAUMOHHbBIX KOMMNAHWI: 3a npeaenamu
CLUA ob6e oTpacim WUCTOpUYECKU OTIMYanuChb
6onblior Aonen rocyaapCTBEHHOrO y4yacTus;
BO MHOIMX CTpaHax OHW XECTKO PEerynmpyrTcs
rocyaapcTBOM; B HacTosiwee BpeMsl B 60/bLUMH-
CTBE CTpaH 6aHKM N TeNeKOMMYHMKaALWOHHbIE
KOMMaHMKN NepexmnBaloT Nepmos KOHCOMMaaunm
Ha HaUMOHaNbHOM W pPErnoHasibHOM YpPOBHE;
oba cekTopa AaBHO Hayanu MCnosib3oBaTb WH-
TEPHET AN CO34aHUA HOBbIX MoAeNeil BeAeHUs
6usHeca". Xota notpebutens 6aHKOBCKUX YyC-
JNIyr BeCbMa KOHCEpBATMBEH, YyCMexX Kpyraocy-
TOYHO paboTatowmx 6aHKOMaATOB M BAHKOBCKUX
KapToyeKk CBMAETENbCTBYET O TOM, YTO BO3MO-
XXEH ycrnex HOBOro 6msHeca: pPO3HUYHBbIA KIK-
eHT 6aHKOB MpPUBLIK K MO6UNBLHOMY TenedoHy.
B nonb3y ycnewHoro pasBuUTUS pasHbiX BUAOB
anbsAHCOB Mexay 6aHkaMu U TelleKOMMYHMUKa-
LMOHHBIMM KOMMaHUSIMU TOBOPUT CleaAyoLee:
"TeneKkOMMYHUKAUNOHHbIE KOMMaHUW 3aunHTe-
pecoBaHbl B Noaaep>XaHnUM BbICOKON AOXOAHO-
CTW, NMPW 3TOM AOMNOJIHUTENIbHBIM MCTOYHUKOM
[0X0A0B MOryT CTaTb MEPEKPECTHbIE MpoAaXu
6aHKOBCKMX ycnyr. XoTs B HacTosiliee Bpe-
M 6aHKM U TENEeKOMMYHMKaLMOHHbIE KOMMa-
HUW MPeanoYmnTaloT COBMECTHbIE MpeanpuaTUS
N NpeanoYnTaloT COBMECTHblE MpPeanpuaTus U
Apyrue BmAabl CTpaTerndyeckoro asabsiHca, Tene-
KOMMYHMKAUNOHHas KOMMaHWsI MOXET MOomMbl-
TaTbCS KYNUTb KPYMHbIA BaHK: gaxe C y4yeToM
KOPPEKTMPOBOK PpblHKa KanuTanmMsaums U [o-
XOAHOCTb TENEKOMMYHUKALUMOHHbIX KOMMaHWUM
Bbllle, YeM y 6aHKOB. B nepcnekTnse anbsiHC C
TeNIeKOMMYHUKaLUNOHHBIMM KOMMAHUSIMU MOMO-
»KeT 6aHKaM BO3MeCTUTb 3aTpaTbl Ha pasBuUTUE
OHJ/TAMHOBBIX YCNyr 3a C4YeT gocrtyna k 6onee
LUMPOKOW M OCHALLEHHOW CpeacCTBaMm TeSIEKOM-
MYHUKaAUNN KIIMEHTCKOM 6ase. ANbsHC C Tene-
KOMMYHUKAUMOHHOW KOMMNaHueln nomMoxeT 6aH-
Ky n3bexaTb HEHYXHON KOHKYPEHLUMN C HOBbIM
arpeccuBHbIM YYaCTHMKOM (DMHAHCOBOIrO pbIHKa
n 6bicTpee paspabaTbiBaTb M NpoaBUratb Gu-
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HaHCoBble ycnyru Ha pbiHke". [10, 9].

B yactu cotTpyaHmyecTsa 6aHKOB 1 TeneKoM-
MYHUKALUNOHHbIX KOMMaHWN HeobxoamMMo oTMe-
TUTb, 4TO nposBaswwmecs B 2014 roga roay
HeraTMBHble TEHAEHUMN B POCCUNCKON 3SKOHO-
MWUKEe MOryT 3aMeanuTb MNpOuUecC MHTerpauum
6aHKOB M TEeIEKOMMYHUKALMNOHHbBIX KOMMaHWUNA.
KpoMe TOro, cepbesHbiM caepXmBatowmm dak-
TOpOM BHeapeHus Haubonee "MpoaBuHYTbIX" C
TOYKKN 3peHnss MHAPOPMALMOHHBIX TEXHOOMMMN
NPOAYKTOB AJ19 YAaCTHbIX 1L, SABASETCH KOHCEp-
BaTM3M notpebutens.

Onsa Poccnnm Ha 2014r. yeTkne TeHAEHUMN He
npocnexuneatrTca. TeM He MeHee, 3aciyXuBa-
IOT BHUMaHME OTHOCUTENIbHO HeAaBHSAS NOKYMNKa
OAO «MTC» MockoBckoro 6aHka peKoHCTpPYK-
UMM N pas3BUTUS U JalibHENLWWEN NpucoegnHe-
HMe K gaHHou cTpyktype OAO «[danbkombaHk".

Pucku cimsiHui v norzioWweHmnin nHTerpaymm
6aHkoB ¢ HE6AaHKOBCKNMUN KOMMAaHUSIMM

Ha poccminckoMm (pMHAHCOBOM pbIHKE 3Hauun-
TeNbHble PUCKWN CBA3aHbl CO CAOXHOCTbIO OLEH-
KW peanbHbIX aKTMBOB U 06A3aTenbCTB BCnea-
CTBME Henpo3payvyHocTn H6aHkoB, 0ocobeHHO Ma-
NbIX 1 cpegHuX. CywectByeT psag obwmx pakTo-
pOB, BAMSOWMX Ha oueHKy 6aHkoB, ocobeHHO
B Poccun. [laHHble daKTopbl OTAUYUTENbHbI HE
TONBbKO B pa3spese CAMSAHUSA ANns HebaHKOBCKUX
KOMMNaHWM, HO N B 0bLLEeN CTPYKTYpe CIIUSAHUN.

lMpakTMKa NoKasblBaeT, YTO cCpaBHeHMe 6aH-
KOB B pa3HbIX CTpaHax 4acTo OKa3blBaeTcs
Hemnoka3aTesbHbIM, 4YTO CBS3aHO C 60nblION
3aBMCUMMOCTbl0 6aHKOBCKOro 6u3Heca OT WH-
AMBMAYyanbHbIX PUCKOB B Ka)Xaowm crtpaHe (oOT
OEHEXHOW MONUTUKKN, rOCyAapCTBEHHOro pe-
rynvposaHus (WHAHCOBOrO pblHKA, KayecTsBa
MOHUTOPWHIA CO CTOPOHbI PEryampyroLwmx op-
raHoB, AMHAMWUKWN 3SKOHOMWUYECKOrO pasBUTUSA).
"Xopowwum nokasaTesnem TOoro, HacKoONbKO A0-
poOro oueHMBaeT NOTEHUWaNbHbIA CO6CTBEHHUK
CToMMOCTb 6aHKa, ABNSAETCA OTHOLWEHWEe CyM-
MapHOWM PbIHOYHOM CTOMMOCTM aKuun BaHka K
6anaHcoBOM CTOMMOCTM KanuTana 6aHka (Tak
Ha3biBaemoe P/BV ratio). Hanpumep, pbiHOUY-
Hasi CTOMMOCTb aMEpPUKAHCKUX WU eBpOonencKkux
6aHkoB B 2,5-3,5 pa3sa npesbiwaeTr nx b6anaH-
COBYIO CTOMMOCTb. A 3a 6pasunbckne 6aHku
MHBECTOPbl rOTOBbI 3amnaaTuTb okono 80% wux
6anaHCoOBOM CTOMMOCTWU. PblHOYHas CTOMMOCTb
CbepbaHka, €OAMHCTBEHHOro, KOTOPbIA MMeeT
KOTUPOBKM Ha Bupike, coctaBnsaeT Tosibko 40%
OT ero cobCTBEHHOro KanuTasna, NoKasaHHoOro B
6anaHce. MaBHOW NPUYNHON CTOSb 3HAYUTENb-
HOrO pas/InumMsa B OXWMAAHUSAX WHBECTOPOB Kak
pa3 ABNAETCS BbICOKMIM CTpaHOBOW pucK Poc-
CUX, KOTOPbIM BKJKOYAeT onaceHns cepbe3HblX
MONINTUYECKUX N SKOHOMMYECKMX NOTPACEHNN",

MHanBmayanbHbie puckmu 6aHKoOB MMerT 06-
YO MpUpoay, XOTS M B pasHblX CTpaHax ecTb
HEKOTOpble HauMoHanbHble 0cobeHHoCTW. [aB-
HbIM XXe NpensATCcTBMEM AN oueHKM 6aHKOBCKO-

ro 6M3Heca C/y>XuUT ero Henpo3payHoCTb. B pe-
3y/ibTaTe HEBO3MOXHO OLEHWUTb MPaBUIbHOCTb
cTpatermm 6aHKa W BblAeNUTb HamnpaBieHus
6u3Heca, KOTOpble YBEMYMBAKT CTOMMOCTb
6aHka. [lpyrass C/IOXHOCTb - HEBO3MOXHOCTb
BblAENUTb CTOMMOCTb WMEHHO 6aHKOBCKOro
6usHeca A1 6aHKOB - y4aCTHMKOB (PMHAHCOBO-
NMPOMbILWIEHHbLIX Fpynn. BblcOKas KOHLEHTpa-
ums 6M3HEeca M pUCKOB CO CBSAI3AHHbIMKM MaTe-
PUHCKMMMW CTPYKTYpaMn B 3TOM C/lydae paccMma-
TpMBaeTCs KakK (paKTop, CHMXALWMNI LLEHHOCTb
6aHka [15, 9].

OAHMM CNOBOM, HEMPO3pPayvyHOCTb pPOCCUN-
CKMX B6aHKOB CO34a€eT C/IOXKHOCTM ANS afeKBaT-
HOM OLEHKM BCEX BMAOB PUCKOB - KPEAUTHOrO,
noTepu NMMKBUAHOCTU, PbIHOYHOIO, OnepaLumoH-
Horo. CoxpaHsaLWascs, XoTa U yMeHbLUMBLIAs-
Csl 3@ nocneAHue roabl 3KOHOMMYecKas HecTa-
6UNbHOCTb 3aTPYAHSAET CTpaTermM4yecKnin aHanuns
6n3HeCc-pmnCcKoB.

OnpeneneHHbIMM OCOBEHHOCTSMU OT/INYa-
HOTCS M NOAXO0Abl K OLLEHKE OMepauMOHHbIX pu-
CKOB, XOTSa 06LWMe NoaxXoAbl HE OT/INYAKTCS OT
MMPOBOIM BaHKOBCKOM NMpakKTUKKU. Huxe paccma-
TPUBAOTCS HEKOTOpble acCneKTbl OrnepauuoH-
HbIX PUCKOB C Y4eTOM POCCUMNCKON 6aHKOBCKOWM
NPaKTUKMU.

B yacTHOCTM, 3aBMCUMOCTb OT OrpaHWYeH-
HOro 4ucna COTPYOHWMKOB - OAHa M3 KJoye-
BbIX nMpobniem, npexae BCero, ManbiX U cpen-
HMX 6aHkoB. CneumanncTbl B NMepBYl0 o4vepenb
BblAensaT npobnemMy 3aBUCMMOCTM OT paboT-
HMKOB, 3aHMMaKWLWMXCA MHPOPMALMOHHbIMU
TexHonornsamm, M npobnemy 3aBMCMMOCTU OT
KJIMEHTCKUX MeHeaxepoB. [loCTaTOYHO 4acTo
BCTPEYaeTCs CuTyauusi, Korga mnporpammuct
CTaHOBUTCH "He3aMeHMMbIM", B ero oTCyTCTBME
MOXeT OCTaHOBUTbLCSA TEXHONOrMYECKUI npo-
Lecc: HeMasno 6aHKOB HeC/10 NoTepu, Koraa Ta-
KOW Creunasmnct HEeOXMAAHHO YBOJIbHAACA MO
TOM WAN UHOW mpuyYuMHe. Ecnn paccmaTpuBaTbh
npobnemy C NO3nUMIM CAUAHUIA N NOFAOLLEHUN,
CYLLEeCTBYET PUCK CYLLECTBEHHOIO MOBbILIEHNS
pacxonoB, CBSA3@aHHbIX C MHTerpauuen nHdoop-
MaUMOHHbIX CUCTEM CnuMBatowwmxcs 6aHkoB. Cn-
Tyauus C KIIMEHTCKUMU MEHeAXepaMmn TaKxKe He
npocTas: KAMEHTbl NPUBbLIKAKT K paboTe ¢ TeM
WM UHbIM MEHEeAXepoM, eCTECTBEHHO, YTO psa
KnmeHToB "npuBoantcsa” B 6aHK TEM UIN UHBIM
MeHemkepoM. O4YeBMAHO, YTO B Cly4yae yxoaa
KJIMEHTCKOro MeHeaxepa m3 6aHka CyllecTBy-
€T PMCK yX0Ja HEeKOTOpPbIX KJIMEHTOB. 3aBUCKU-
MOCTb 6aHKa OT OrpaHMYEHHOro Ymcna coTpya-
HMKOB MPOSABASETCS W Toraa, Korga B uHaH-
COBOM yupexaeHun paboTaeT M3BECTHbIA Ha
pblHKE cneuMannuct nau rpynna cneunanmcTos.
XoTa yXxoA4 Takmx Cneumanmcto u3 6aHka Mo-
XXeT B KpaTKOCPO4YHOW nepcrnektmnee (Mecsu) u
HE NpPMBECTU K NPSMbIM (PMHAHCOBbLIM NOTEPSAM,
HE MCK/IIOYEHbl HEeraTUBHbIE MOCIEACTBUSA, KO-
TOpble MPOSIBATCSA CO BpeMeHeM (BAusHME Ha
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9KOHOMMUKA U YMNPABJIEHUE

PENTUHIN, Ha OLEeHKY BM3Heca Co CTOpPOHbI ge-
noBbIX napTHepos). [10, 9].

K 4ncny pucKoB CAUMSHUIA M MNOIIOWEHUN
He6aHKOBCKMX KOMMAHWUM MOXHO OTHECTU W
opuanYecKne: HesIMLEH3MOHHOE NporpaMMHoe
obecneyeHne, HeKayeCTBEHHO COCTaBiEHHas
AOKYMeHTaLUmMs Mo pa3HbIM acnektam paboTbl C
KNMeHTamMn (KpeauTHble A0roBOpbl, AOrOBOpbI
O pacyeTHO-KAaccoBOM 06CNYXMBaAHMM) TaKxe
MOXeT co3gaTb npobnembl. ONacHOCTbL pUaK-
YECKMX PUCKOB 3aKJII0YAETCs eLe U B TOM, YTO
OHW MO NPUPOAE CBOEN HE XEIXMPYHOTCS.

N3 M3710)KEHHOro, a TakXe C y4eToM npo-
651eM, BO3HMKAKWOLWMX TMPU OLEHKE aKTMBOB
n obazatenbLCTB pOCCUMCKOro 6aHkKa, MOXHO
caenatb BbIBOA O TOM, YTO MpOLLEeCC pa3BUTUS
obbemoB onepauunn No "Heapy>XXeCTBEHHbIM MO-
rnoweHnsam" B mx "knaccmyeckon" dopme Ha
pPOCCUNCKOM (PUHAHCOBOM pbiHKe OyaeT pasBu-
BaTbCsa MeaneHHo. [11, 4].

Oco60 CTOUT OTMETUTb BCHO C/IOXHOCTb CANUS-
HWU WU NOrMOWEHNN nHTerpaumm 6aHKoOB C KOM-

Bbubnuorpaduueckuii CnMcok:

NaHWSIMMU N MHOrO3TAMHOCTb MPOLEeAYypPbl OLIEeH-
Kn B uensax M&A. OgHMM 13 NpensaTCTBUIN SB-
nsetcs Bblbop MeToAa, TakK KaK B POCCUIACKUX
YCNOBUAX HE KaXAblh MPUMEHUM, WUIU UMeEeT
CYLLECTBEHHbIE OrpaHNYEHNS U HE AaeT TOYHbIX
pe3ynbTaToB. HeobxoaAMMO aKLEeHTUPOBaTbCS
Ha BbISIBNEHUN UCTOYHMKOB CUMHEPruu, T.K Mo-
raowlatollasl KOMNaHMmM AO/HKHA YETKO 0CO3Ha-
BaTb BO3MOXHble BbIFrOAbl M HE MepeoLeHnBaTh
MX NPU Ha3HaYeHUMN KOHEYHOrO MpeanoXeHus.
Takxe crnefyeT ykasaTb Ha TO, 4TO npobnem-
HbIM MECTOM COBPEMEHHONM Teopun SBNAETCS
OTCYTCTBME YHMBEPCASIbHONO METoAa OLEHKMU
CuHepreTmnyeckoro addekrta, KOTopbli B CBOKO
ouyepenb SBSETCA CBOEO6pasHbIM MHAMKATO-
poM 3PEKTUBHOCTU CAENKMN.

YeTkoe MNOHMMaHME BO3MOXHbIX CUHEPIrUn,
61mM3koe K peanbHOCTU MPOrHO3MpoBaHME B
Xo4e OLeHKM K ee 060CHOBAHHOCTb, yMesnoe
yrnpaBneHme nMpoueccoM MWHTerpaumm - BOT
KJO4YM K yCnewHoMy obbeanmHeHuto 6aHKoB C
HE6aHKOBCKUMU KOMMaHUAMU. m
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Knaccudomkaums oCcHOBHbIX BUOOB JTN3NHIa

Uropb BnagunerHosny BEPHALIKUYA

MarucTtpaHT Kadeapb! rpaxgaHckoro npasa, K.9.H.

YOY Beblicwero obpasoBaHnsa « CMbUpPCKUi topuanyecknini yHUBEPCUTET»

Kaxaoe rocynapctso, B CW/ly CBOEro WH-
AVBUAYaNbHOrO pa3BUTUSA, Mo BO3AEUCTBUEM
penurnin, dunocodun, NCTopruYecknx ¢akToB
MPULINO K BbICTPamBaHUIO COBCTBEHHOWN, YHMU-
KasibHOW NMpaBOBOW CUCTEMbI, KOTOpPblE B CBOIO
o4yepenb MOXHO 06beanHNTL B rpynnbl (MpaBo-
Bble ceMbu). Camaa u3BecTHass WU A0 CUX Mop
aKTyanbHas, kKnaccndmkaums npaBoBbIX CEMEN
oTKpblnacb Mupy B 1964 roay (B Poccum B
1967r.), 6bnarogaps ¢dpaHLy3CKOMY YYEHOMY-
npasoBeay PeHe [Jasuga.

MapannenbHO M B HENOCPeACTBEHHOW 3a-
BMCUMOCTM OT CTaHOBJSIEHNS NPaBOBOM CUCTEMBI
Kaxaoe rocyaapcreo, B npouecce CBOero Ucro-
puyeckoro passutus, hopMMpOBaNO U 3KOHO-
Muyeckass MoAeflb, KOTopash B CBOK ouyepenb
obbegnHsEeT Leny COBOKYMHOCTb OTHOLUEHMUN
B cdhepe Npon3BOACTBa, pacnpeneneHuns, obme-
Ha, noTpebneHus.

PazButune (poct 06LEMOB, ynyULleHne npoms-
BOAUTENbHOCTWN, Pa3BUTUE HOBbIX TEXHOIOMMM
M T.M.) BCEX NEePEYNC/IEHHbIX Bbille OTHOLIEHWUN
6b110 6bl MPOCTO HEBO3MOXHO B OTCYTCTBME
WHBECTULMOHHOWN AeATeNbHOCTU, OAHON U3 pas-
HOBWAHOCTEN KOTOpPOW $SBASETCA MHBECTULMUMU
B cpeactBa npoussoactBa. Cpean MHoOXecCTBa
cnocoboB (popM) peanmsaumm MHBECTULMI C
CpeAcTBa NpOM3BOACTBA KaK pa3 v Bblaenmnach
durHaHcoBasa apeHga (JIM3UHT)

MupoBas npakTuka pas3BUTUSA WMHBECTULMUMN
B CpeAcTtBa npoum3BoAcTBa cdopmupoBana
YCTOMYMBBIA CAPOC Ha YCAyrM Ju3uHra no
BCeMY Mupy. Kak roBopuaocb paHee, B 3aBu-
CMMOCTM OT pasBUTUSA KaxAoro rocyaapcTtBsa,
B YACTHOCTU MUCTOpPUYECKUX (DaKTOpOB, Mpaso-
BbIX CUCTEM, SKOHOMMUKMWN, YCTOEB U T.A. B MUpeE
HaxoAaT NpMMEHEHMe CaMble pasfiMyHble BUAbI
NM3NHra, KnaccmduKkaumns KoToOpbIX MOXeT OCy-
LWeCTBAATLCS MO LenoMy psay npu3HaKoB.

Hanpumep cpoK MCMob30BaHMS MMYLLLECTBa
nepeaaHHOro B JIM3UHE CNYXWUT OAHUM U3 KpW-
TepveB AN pasrpaHuyeHus (pMHaAHCOBOro M
ornepaTuBHOrO JIM3UHra, KOTopble OCOH6EHHO
pacnpocTpaHeHbl B COBPEMEHHOW [Aes0BOM
npakTuke.

®uHaHcoBbIn nm3nHr (finance leasing) 3a-
KJII0YAETCS Ha BECb aMOPTMU3AaUMOHHbBIN nepunog,
NIM3MHIOBOr0 MMyLLEeCTBa W Yalle BCEro He
npeaycMaTpuBaeT [OCPOYHOIO pPaCTOPXEHUS
NIM3NHIOBOr0 KOHTpakTa. naTexun nn3mHrono-
ny4yaTtens B 3TOM C/y4vae MnpeBbllatoT pacxoabl
NN3MHrogaTens no npuobpeTeHnto AaHHOro
nmyuectsa. ®MHAHCOBbLIN JIM3UHI UCMOSb3YEeT-
CSl NpU caenkax c 4OpOorocTosAWmnMmM obbekTamu,
C TaKMMM KaK: 34aHus, goporoe obopynoBaHume.

Mpn onepaTMBHOM Xe nu3uHre (operative
leasing) wWMyLWwecTBO nNpefocTaBnseTcs B
nosib30BaHWE Ha nepuo, ropasfo MeHbLUMIA
€ro HopMaTMBHOIo cpoka cnyxb6bl (pasosoe,
Ce30HHOe, LesieBOe MCMOSb30BaHNE uMylLle-
ctBa). [1o3TOMy BbICOKOTEXHONIOMTMYHOE 060-
pyaoBaHMeE C BbICOKMMM TeMMaMu MOpPasbHOro
CTapeHusi 4acTo ¢SBnseTcsas npeaMeToM 3TOoro
BMAA Nm3nHra. [naBHOM 4epTOn onepaTuUBHONO
NN3MHra SBISIETCA 4YaCTUyHas amMopTu3aums
JIM3NHIOBOr0 MMyLLecTBa M COOTBETCTBEHHO
HernosIHas OKYyMaeMOoCTb 3aTpaT Ha ero npuob-
peTeHue B TeYeHMe CpoKa AENCTBUA AOroBopa.
Takum 06pa3oM, NM3MHrogaTteslb BbIHYXAEH
HEe OA4HOKPATHO MpPeAoCTaB/IsAiTb MMYLLECTBO BO
BPEMEHHOE MOoJIb30BaHME Pa3fIMYHbIM JIN3UHIO-
nosnyyartensM. B pesynbTaTe puck TOro, 4Tto nu-
3UHrogaTtesb He CMOXeT BO3MEeCTUTb BCE CBOM
3aTpaTbl Ha npuobpeTeHMe wuMyLllecTBa, MNoO-
CKOJIbKY CO BPEMEHEM CMPOC Ha HEro MOXEeT COo-
KpaTUTbCS, CYyLLEeCTBEHHO BO3pacTaeT. 1o aTon
npuMYnHE Npu ONEpPaTUBHOM JIN3UHIE pa3Mepsbl
NM3MHIOBbIX MNAaTEXeN ropasao Bbile, YeM Npu
¢dnHaHcoBOM nm3uHre. bonee Toro B CBSA3U C
MHOXXECTBEHHOCTbH JlnsnHrononyvartenen
MHOroKpaTHO BO3pacTalT PUCKK, CBSA3aAHHbIE
C BO3MOXHbIMM HEMNpPaBOMEPHbLIMU AEACTBUSMU
npu peanusaumn JInanHronony4atenssMm ceoe-
ro npasa nonb3oBaHus. OnepaTuUBHbIN JIN3UHI
LWMPOKO WCMOMb3yeTCsl B aBTOMEpEBO3Kax,
Ce/IbCKOM XO35IMCTBE N UHbIX OTPAC/sX.

B 3aBMCMMOCTM OT KOJIMYECTBA YYaCTHUKOB
COEeNKU pas3nyaloT NPAMOA U KOCBEHHbIN
NN3KHT. TpAMON NU3NHI XapaKTepeH Ans cny-
yaeB, Korga JM3MHrogaTeslb OAHOBPEMEHHO
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SABNSETCS U MOCTaBLUMKOM MMyLLEeCTBa, a cama
cAenka HOCUT [ABYCTOPOHHMM Xapaktep. B
MMWPOBOM MpaKTUKe AaHHbIM BUA NIM3MHIA Ha-
WEN CBOE pacrnpocTpaHeHMe Yy KpYMHEeNWmnx
npoussoauTenen TexHmku. OaHako B CBSA3U C
MOCTOSIHHbIM, MNOCNeAOBaTe/lbHbIM YCUSIEHMEM
pOAN rocyaapCTB B 3KOHOMWYECKMX OTHoOLle-
HUAX CBOMX CTpaH, a TakxXe u3-3a Heobxoam-
MOCTW BbIXOA4a MOCTABLUMKOB HA HOBble PbIHKMU
(c cobnogeHmnemM 3aKOHOB ApPYrUX CTpaH) 3TOT
BUA JNIM3MHra MNOCTENEeHHO YyTpaTua akTyasib-
HOCTb. CerogHs MOCTaBLWKKM npeanovnTatoT
co3jaBaTb CBOW AO4YEpPHUE WHBECTULMOHHbLIE
KOMMaHWW, B TOM 4uUCNe NN3NHIOBble). HApkue
npumepbl B Poccun — 310 JIK CuMmeHc OuHaHC,
K KAMA3 u T.N1.

Bo3BpaTHbin nu3nHr (sale and leaseback),
ABNSEeTCS OAHOM M3 pasHOBMAHOCTEN MPSAMOro
nu3unHra. Ero ocobeHHOCTb 3aK/o4yaeTcs B TOM,
YTO COBCTBEHHUMK ByayLlero JM3MHIoBOro NMy-
LecTBa cHavasa NpoAaeT ero AM3nHroaaTento,
a 3aTeM caM BbICTynaeT B KayecTtse JIN3WUHIro-
noay4yartens 3Toro xe obbekTta y mnokynaTtens
(lmanHropartens), T.e. 04HO M TO Xe NMUO
(nepBoHavanbHbIN COBCTBEHHWK) BbICTYMaeT
KaK B KayecTBe MoCTaBLUMKA TaK U B KayecTse
nu3uHronony4yatensd. B pesynbTate AM3UHIO-
Aatenb uHBecTMpyeT B 060pOTHbIM KanuTan
NInsuHrononyuatena. Caenkn  BO3BPATHOMO
JIU3NHra Mo3BOMSAIOT MNPeaAnpuATUAM MONYYUTb
WHBECTULUMM 3a CYeT npoAanm COOBCTBEHHOro
MMyLLlecTBa Npu 3TOM npoaokas akTuyeckm
NoSb30BaTbCA UM, HO yXXe Ha npase Nosb30Ba-
Hus. C nocneayrowen BO3MOXHOCTbIO BblKyna
3TOr0 MMyLLEeCTBa M BOCCTaHOB/EHUS Ha Hero
npaBa cob6CTBEHHOCTU MepBOHaYasbHbIM CO6-
CTBEHHWKOM. DTOT BMA M3MHra HeobxoauMm B
Tex cay4dasax, Korga npeanpusatve ucnbiTbiBaeT
dunHaHcoBble 3aTpyaHeHUsd. lMpeanpuaTue Tem
CaMbIM NpMBOAUT CBON HanaHC B COOTBETCTBUE
C PbIHOYHOW CUTyaumen, npu 3TOM CyLLeCTBEH-
HO yBenu4yMBas CBOM (PMHAHCOBLIA MOTEHUMan
C OAHOBPEMEHHbIM  YAEPXWBaHMEM CBOEWN
npexHenm cobCcTBEHHOCTM B Nosb3oOBaHue. B
Poccun mHBecTMpoOBaHWE MO CXeMe BO3BpaT-
HOrO JIN3MHIA BO3MOXHO HA OCHOBaHWM CT. 2
®epepanbHbin 3aKOH OT 29.10.1998 N 164-03
"O ¢dmHaHcoBoW apeHae (nn3unHre)".

Mpn KOCBEHHOM JU3UHIE MeXAYy JN3UNH-
ronosyyaTteneM UM MOCTaBLWMKOM WMYLLECTBA
HaxoauTCca OAMH MNU HECKONbKO (PUHAHCOBbLIX
nocpeaHnKoB. B cnyyae ecnn nocpegHUK OAMH,
TO 370 6yAeT TPexCTOPOHHSASA Kaccmyeckas
nu3unHroeasa caenka. MNpu 6onbwem yucne no-
CpeHWKOB 3aK/1l04aloTCA CMIOXHblE MHOIMOCTO-
POHHME CAENKM.

Camoinn cnoxHol (OpMON KOCBEHHOIO Nn-
3UHra $BNSETCA TaK Ha3blBaeMbl pa3aesib-
HbIK nu3uHr (leverage leasing), nnu NU3KHF C
NCNOJSIb30BaHWEM MHOXECTBEHHbIX UCTOYHUKOB
dunHaHcuposaHua. Caoenku 3Toro BuAaa 3a-

KOYaloTCA, Yalle Bcero, AN peanuvsaumu Ao-
pOrocTosALWmMX NpOeKToB, MMelT 60Mblloe KOAN-
YeCTBO YYACTHMKOB M OTIMYAKOTCS CIIOXHOCTbIO
(1HAHCOBbLIX MOTOKOB, @ B C/ly4ae HaxoXAeHus
WCTOYHUKOB (UHAHCMPOBaAHUSA B Pas/INYHbIX
CTpaHax npomcxoasaT ¢ obsA3aTesibHbIM YYETOM
MeXroCyAapCTBEHHbIX COralleHnn.

OTnnumne pasgenbHoro JM3uMHra OT  MHbIX
BWAOB 3aK/I0YAETCHA B TOM, UTO NIM3NHIOAATENb,
npuobpetas MMyLLECTBO, OMJAYMBAET 3a CYET
COBCTBEHHbIX CpeacTB Hebosnbly 4YacTb ero
ctonmocTn. OCTaBLUYOCA CYMMY cAenku, obbly-
HO okosio 80% OT CTOMMOCTK O0B6BbEKTA JIN3UHTA,
Nn3nHrogaTtenb 3aMMCTBYET Y OAHOr0 WAW He-
CKOJTIbKNX KpegmuTopoB (MHBECTopoB). pn 3TOM
WMEHHO NIM3MHroaaTeNb Mosb3yeTCcs CyLecTBY-
IOLWMMW HANIOrOBbIMU JIbFrOTaMU, pacCUYUTaHHbIE
ncxoas n3 oben CToMMoCTU IM3NHIOBOMO UMY-
wecrea. BaXxHbIM MOMEHTOM B 3TWUX B3aMMOOT-
HOLLEHUAX SABASIOTCS YC/I0BUSA NpefoCcTaBneHuns
MHBECTUUUNA. JIM3MHrogaTeNnb, OH e 3aéMuuK
CaM HenocpeACTBEHHO HE HEeCeT OTBETCTBEHHO-
CTW nepea MHBECTOpaMu 3a BO3BpaT 3aMMCTBO-
BaHWN. JInauvHrogateno nnwb odopMasieT 3anor
Ha nepefaHHOe B JIM3UHI UMYLLECTBO B MOMb3y
WHBECTOPOB, a TaKXe YyCTyrnaeT MM MpaBo Ha
NOsy4YeHWEe YacTu SIN3UHIOBbIX MJaTEXEN B CcYeT
noraweHns 3auMcTBOBaHWi. TeM caMbIM, rnas-
Hble (PMHAHCOBbIE PUCKU B TakOM BUAE CAENOK
HEeCyT MMEHHO KpeauTopbl, a ee obecneyeHnem
CNYXWT 3a70r camoro MMyLlecTBa, Haxogsuie-
rocs B JIN3MHIEe U JIN3MHIOBble nfaaTexu. EcTtb
HeobX0AMMOCTb OTMETUTb, YUYTO B HACTOSALMMN
MOMeHT 6onee 85% Bcex KpPYMHbIX JIM3UHIOBbIX
COENOK Ha pblHKE CTPOUTCS HA OCHOBE KOH-
CTPYKUMMN pasgenbHoro nunsuHra. B Poccum xe
laverage nmn3mHr 6osbluoe pacnpocTpaHeHne B
cuny cnaboctn nusmHrosoro 6m3Heca, a Takxke
ero OT/INYUTENbHOM OCOBEHHOCTbID, @ UMEHHO:
20% nn3nHroBblIX KOMNaHuM Poccuu pepxat
80% nm3mHrosoro noptdens, 6onee ToOro
OCHOBHas 4acCTb 3TUX JIM3UHIOBbIX KOMMAHUM
MMELIOT OTHOLLEHWE K roCyaapCTBy.

PaznnyaloT JIM3UHI ABMXKMMOIro MMmyLye-
CTBa, T.€. PAa3/INYHbLIX BUAOB TEXHUKU U 060-
pYyAOBaHMS, @ TaKXe JIM3SUHI HEABUXKUMOCTH,
T.€. MPOM3BOACTBEHHbIX 34aHUN N COOPYXEHUN.
B naHHOM cny4yae pasnuuyue CTpouTCs No Tuny
nepenaBaeMoro B JIM3UHI UMYLLECTBa.

Mo cTeneHW oKynaeMocCTu 3aTpaT IM3nHroaa-
Tens Ha TM3NHIOBOE MMYLLECTBO pasaensatoT Jin-
3UHI C NOJIHOM U HEMNOJIHOM OKYMNAaeMOCTblO.
JlnsuHrosas caenka C MOMHOM OKYMNaeMoCTblo
(full-payout lease) 310, KOrga Au3uHrogaTesnb
NMOSIHOCTbIO KOMMEHCUMPYET CBOW 3aTpaTbl Ha
npnobpeTteHne nepeaaBaeMoro B nosib30BaHMe
MMyLLECTBa. B TEYEHNM CpoKa AeNCTBUS OAHOMO
porosopa nnsnHra. CooTBETCTBEHHO B cAefKe
NIM3MHra C HenosiHoW okynaemocTtbto (non full-
payout lease) nusanHrogaTenb KOMNEHCUpPYeETCS
TO/IbKO YacCTb 3TUX 3aTpar.
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B 3aBMCMMOCTM OT YCNOBWIA amMopTu3aumm
JIN3VHIOBOr0 MMYLLECTBA CAENKW AensT Ha
JIVBUHI C MNOJIHOM M YacTUYHOM amop-
TM3aumen. JIM3MHIoBOM CAOENKON C TMOJSIHOM
amopTmM3aumer MOXHO Ha3BaTb Ty CAENKY,
npuv KOTOPOM CPOK AENCTBMS [JOroBopa nu-
3MHra npuMMEepHO CcoBMagaeT C HOPMAaTUBHbIM
CPOKOM Cny>X6bl MMyLLecTBa, a CTOMMOCTb ero
NOJSIHOCTbID CMMUChIBAETCH 3@ CPOK MCMOIHEHUS
KOHTpakTa. JIN3UHI C HEMONHOW aMopTM3aLunen
npeanonaraeT, 4YTo AelcTBMe orosopa (Cpok)
Kopoue cpoka cnyx6bbl uMmyllecTBa, 4YTO AAET
BO3MOXHOCTb CMMcaTb TOJIbKO JINWb YacTb €ro
CTOUMOCTMU.

YUCTbIA U <«MOKPbIA> JIN3UHI - pa3ivya-
IOTCS MO XapakTepy U obbeMmy obcnyxmBaHus
nepefaBaeMoro B JIM3MHI UMyLLeCcTBa, T.e.
HEKMX AOMONMHUTENbHbIX YCNYr, NpeaocTaBnsie-
MbIX JIM3UHIOAATENEM IM3UHIONOYYaTENO UK
yCnyr TpeTbMX NuL, 3a CYET nuanHrogatens. Co-
OTBETCTBEHHO 4YUCTbIM nn3nMHrom (net leasing)
cunTaeTca caenka, npu KOTOPOW JNU3UHroaa-
Teflb OKa3blBAaeT WCK/IOUUTENbHO JIN3UHIOBYHO
ycnyry, T.e. MNpefoCTaBAseT MMYyLLEeCTBO BO
BpeMeHHOe Nosib30BaHue, a ero obcnyxmBaHue
N CBSI3@aHHblE C 3TUM pacxoAbl LeIMKOM J10XaT-
Csl Ha NU3KHronony4vaTens.

«MokpbIn» nusnHr (wet leasing) xapaktepu-
3yeTCcsl MHOXECTBOM [OMOJIHUTENbHbIX, COMyT-
CTBYIOLLUNX YCNYT, CBSA3aHHbIX C 06CYy>XNUBaHNEM
JIM3NHIOBOrO0 WMYLIECTBa, MNpeaoCTaBNAEMbIX
NN3NHrogaTeNeM nusnHronosydatento. Hanpu-
Mep, Npu nepepaye B SIM3MHI 060pyAOBaHUs,
NU3MHronosy4vyaTento AOMONHUTENbHO Npeno-
CTaBASOTCS YCNYrn MO pPerynsipHoMy npodu-
nakTnyeckomy obcnyxuBaHuo 3Toro obopyno-
BaHMWs, €ro PeMOHTY, CTpaxoBaHuo 1 T.n. Mpu
nepefave B JIM3UHI CAOXHOro obopyaoBaHus,
BO3MOXHO C YHWKaNbHbIMM TEXHUYECKUMU Xa-
paKkTeEPUCTUKAMM NU3UHIOAATESlb MOXET B3STb
Ha cebs obsA3aTenbCTBa MO MOCTABKE CbIpbs K
3ToMy 060pyA0OBaHUIO, pacxoAHbiX MaTepua-
NOB, KOMMJIEKTYOLLMX, 3@ CBON CYET NpOBECTMU
obyueHune nepcoHana, peksaMHyo U MHYIO Noa-
AEePXKY NpoAYKLUWUW NU3UHTONosyYyaTens, npo-
n3BeAEHHOM Ha NM3MHIroBoM obopyaoBaHun. B
HaCTOSILLMI MOMEHT 3TOT BUA NIN3MHTa SABASIETCS
OAHUM M3 CaMbIX 3aTpaTHbIX, OH Halén CBOEé
npMMeHeHne B aBna-, aBToNepeBO3Kax.

B 3aBucuMocTM OT reorpaduyeckoro dgak-
Topa pa3nuMyaloT BHYTPEHHUNA U BHELWHWUN
JIU3UHT. BHYTPEHHUIA NU3NHI — 3TO cAenka,
rae CTOpOHaMW BbIXOAAT YYaCTHUKU, SABASAO-

lwmecs peanageHTaMm oA4HOW CTpaHbl. BHewHMR
(MexayHapoaHbIA)  NU3UMHIT  NoApa3yMeBaeT,
HanMune cpeau CTOpPOH caenku xota 6bl oAa-
HOro pesnAeHTa MHOCTPaHHOro rocyaapcTBa.
BHEWHMA NU3NHF OYEeHb 4YaCTO COMPSXEH C
3aKoHoAaTesIbHbIMW, MPABOBbIMW W MNOSUTU-
YECKMMW pUCKaMKU. 3aKoHOAATENbHbIM PUCK
(pvck noTepb 13-3a HECNOCOOBHOCTU BbIMOAHUTD
TpeboBaHMA 3aKkoHOAATeNbCTBA), B NocneaHee
BpeMsl CTan npakKTUYeCKn He npeackasyem
M3-3a MNONUTUYECKUX peLUeHUn rocyaapcTs,
TEPPUTOPUM KOTOPbIX 06BEANHSIOT IM3UHIOBbIE
caenku MNpaBoBO e PUCK BO BHELUHEM JIN3UH-
re O4YeHb 4YacTo CBSA3aH C pasINYMSAMN B MOHU-
MaHUWM U NPUMEHEHUM HOPM 3aKOHOAATENbCTBA,
CTpaH Y4YacCTHWKOB BHeLIHero nusumHra. Camo
noHsaTMe JIN3MHI B pasHbIX CTpaHax TpakTyeTcs
Nno-pasHoOMy.

PaspeneHne Ha UMNOPTHBLIN U SKCMOPTHbIN
BUAbl NIU3UHIA ABASETCH YaCTHbIMU CAy4YasMu
BHelHero nu3mHra. CoOTBETCTBEHHO MNpU UM-
NOPTHOM JIM3WHIe pe3nAeHTOM UHOCTPaHHOro
rocyaapcTBa IBNSeTcs — NM3nHroaaTtesb, a npu
SKCMOPTHOM JNIM3UHIe — NU3MHronosay4vatens. B
Poccuu, certvac pasBuBaeTcs NpenMyLLecTBEH-
HO UMMOPTHbINA JIU3UHT.

B MMpoBOIi NpakTUKe BCTpe4vatTcs U 0cobble
BUAbl NN3WHra, HanpvMep KOMMNEHCaLUWMOH-
HbIW JIN3UHI. DTO BUA NIM3MHra, MO YyCNOBUSAM
KOTOPOro B KauyecCTBe JIN3MHIOBbIX MaTexemn
NN3VHIonosy4YyaTesnb MOXeT MOoCTaBnsaTb Jin-
3UHroZaTento MpoAyKUMIO, MPOU3BEAEHHYHO C
ncnonb3oBaHMeM npeamera nusunHra. CooT-
BETCTBEHHO CMELUAHHbINA JIU3NHI, 3TO KOraa
pacyéTbl MPOUCXOAAT KakK B AeHeXHon dopme,
TakK 1M NpoayKumen.

B coBpemeHHOn Poccuu, 3a nocnegHue 10
neT, pa3BuCA ewWwé OAWH BWA NU3UHra, npu
KOTOpOM (pm3unyeckne nuua npnobpetaroT aBTo-
mMobunm B aBTOCanoHax. Opuanyeckn AaHHbIN
BWA, OTHOLLEHWUI 0DOPMISETCS Yepe3 KOHCTPYK-
LMI0 JIM3NHIOBOM CAEeNIKK, KOTOpas MoXoxa Ha
Byasib NMpuKpbliBawLwasa (4alie BCEro) AOrosop
KYnnM-npoAaxu ¢ pacCpouKoN niatexa.

YBepeH, 4TO NpuUBEAEHHbIA MepeyvyeHb BU-
OOB JM3MHra He $BNSETCS OKOHYaTEesbHbIM.
[o Tex nop, noka pa3BMBalOTCS rocyaapcTBa,
pa3BMBaeTCs lOpuaMyeckas Hayka B Mupe
6yayT MNosBNATbLCA HOBble BWUAbl JIM3UHIOBbIX
chenok, Hanbonee noaxoasilwmne nNoj rnpaBoBble
N 3KOHOMMYECKME YCNOBUS XapaKTepHble AN
KOHKPETHOr0 rocyAapcTtBa B OnpeAenéHHbIn
MOMEHT BpEMEHU.m
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CoumnanbHo-negarormyeckasi XxapaktepmucTuka
CEeMbM, BOCMUTbIBaOLLEN pebeHKa ¢ orpaHUYeHHbIMM

BO3MOXXHOCTAMU 300POBbA

Asnuta CemeHoBHa TEPACUMOBA
CTYAEHT
lMegarorn4yeckmmm MHCTUTYT

CeBepo-BocTouHbi ®enepanbHbin yHuBepcutet nm.M.K.AmMmocoBa

AHHOTaumns. B AaHHOM cTaThbe onucaHa xa-
PaKTeEPUCTNKE CEMbU, BOCIUTbIBAKOLLEN pebEHKa
C OrpaHnyYeHHbIMU BO3MOXHOCTSIMU 3/10POBbSI.

PaccmoTpeHbl npobieMbl ceMer, BOCMINTbIBA-
owmnx AeTen-uHBaang0B, OrNpeaeneHbl rpynmbl
10 rpu3HaKkam OTKJIOHEHWI AETEN C OrpaHNYeH-
HbIMW BO3MOXXHOCTSIMU 3/]0POBbS.

C yenbro nsydyeHus Haluen rpobsaemsl rnpo-
BoAwacb wuccaegoBatesibckass pabora. [lo
pe3ysibTataMm Ucc/1e40BaTeIbCKoi paboTbl rnoj-
TBEPANIaCb akTyaslbHOCTb Halluen rnpobsiemsl,
BbisIBJIEHA OCHOBHAasl 3aAa4ya BOCUTaHWUs AeTen
C OrpaHN4YeHHbIMU BO3MOXHOCTSIMU 340DOBbS.

KnroueBble csioBa: OrpaHW4yeHHbIE BO3-
MOXHOCTH  340pPOBbSl,  [CUXO/1I0ro-neaaroru-
yeckasi noMolyb, rureporneka, cypao-,tudio,
onmrogpeHonegaroru.

AKTyasibHOCTb. CeMbsl — 3TO HeoTbeM/IeMasd
CcoCTaBnsoLWas coumanbHoO-Neaarormnyeckon ae-
ATENbHOCTU, MOCKOMNbKY YCMeLlWwHoe pasBuUTmMe u
coumranunsauuns pebeHka BO MHOroM onpeaenseT-
CSl CEMeNHOM cnutyaumen. MIMeHHo B ceMbe NHAU-
BMA MOJy4YaeT CBOM MepPBbIN XXMU3HEHHbIA ONbIT,
NMO3TOMY OYEeHb Ba>XHO B KaKOW CeMbe BOCMUTbI-
BaeTcs pebeHok. CeMbsi C pebeHKOM-MHBaNNA0M
- 3TO ceMbsi € 0cobbiM cTaTycoMm, ocobeHHOCTH
1 NpobnemMbl KOTOPON ONpeaenstoTCsa HE TObKO
JINYHOCTHbIMW OCOBEHHOCTAMU BCEX €€ 4YNEeHOB
M XapakTepoM B3aMMOOTHOLUEHWUI MeXAy HUMMU,
HO W 3aHATOCTbIO peweHneM npobnem pebeHka,
3aKpbITOCTbIO CEMbW OT BHELUHEro Mupa, aedu-
umToM obLleHns, 4acTtbiM OTCyTCTBMEM paboTbl
y MaTepwu, HO rnaBHOe — crneumduyeckoe noso-
XeHneM B ceMbe pebeHka-uHBanuaa, KOTopoe
obycnosneHo ero 6onesHblo. CuTyaums, Koraa B
ceMbe ecTb pebeHOK-UHBaNuA, MoXeT NOBAUSATb
Ha co3gaHue bonee XXeCTKOro OKpYXeHWUs, He-
06X0ANMMOro 4sneHaMm cemMbWn AN BbIMNOSIHEHUSA
cBOouX (pyHKUKMN. Bonee TOro, BNOJHE BEPOSATHO,
4YTO NpUCYTCTBME pebeHKa C HapyLleHnaMun pas-

BUTWS, BMECTe C APYrMMK akTopamu, MOXeT
N3MEHUTb CaMOOorpeaesieHne CeMbU, COKpPaTUTb
BO3MOXHOCTU AN 3apaboTka, OTAbiXa, COuM-
aNlbHOM aKTUBHOCTH.

O6beKT: ceMbu, BOCMUTbIBAKOLWME AeTEN C
OrpaHUYEeHHbIMU BO3MOXHOCTAMM 340POBbS.

MpeameT: neparornyeckue ycaoBud Co-
LManbHO-NegarormyeckKom noaaepXKn ceMbu C
OB3.

Lenb: nsyuyeHme ocobeHHOCTEN CEMbMK, BOC-
nuTbiBatoLWeN pebeHKka C OrpaHMYEeHHbIMU BO3-
MO>XHOCTSIMU B CEMbE, NMOWUCK MyTEN MOBbILLIEHUS
3 PeKTMBHOCTN  CoUMANbHO-MeaarormM4yeckom
MoAAEDPXKKMU.

3apaum:

-pacKkpbiTb 0CO6EHHOCTM CEMENHOro BOC-
nMTaHmna pebeHka C OrpaHMYeHHbIMW BO3MOX-
HOCTAMMU;

-BbISIBUTb HapyLLEeHNs B CEMENHOM BOCMUTa-
HUW CEMEN, NMEIOLLNX AETEN C OrpaHNYEHHbIMMN
BO3MOXXHOCTSAMMU;

-n3yunTtb Qopmbl paboTbl neparora, pabo-
Talolwen C CeEMbSIMWU BOCMMUTbIBAKOLWNX AETEN C
OFpaHMYEHHbIMWN BO3MOXXHOCTSAMW 340POBbS.

CemMbsi, KOTOpasi BOCMMTbIBAeT pebéHka C
OFpPaHMYEHHbIMM  BO3MOXXHOCTSMW  340POBbS
(OB3), Ha nNpOTAXEHUU BCEN XUBHWU TSAHET
MHOI0 KPUTUYHBLIX COCTOSAHWUI, OpMUpYIO-
WKMXCA AMYHbIMM M 6ecnpucTpacTHbIMKU OCHO-
BaHUSAMM. IDTO 4yepenoBaHme "B3NETOB" M elle
6onblie ocHoBaTeNbHbiX "MageHun". CeMbu C
Hauayylwen ncuxmyeckom, obLecTBeHHOW no-
MOLWbIO W MOAAEPXKKOW NEerko npeogonesatoT
BCE 3TWN COCTOSAHMA. HO, K COXaneHuto, MHorme
cneuvanucTbl HepeaKo HeaooueHmBatoT bpems
AOMalHMX YMNagKOB Ha pas/iMyHbIX 3Tanax
pasBUTMS W CcTaHoBfieHuna pebéHka no cono-
cTaBneHuto ¢ 6osiee paHHUMU, CBA3AHHbIMWU C
yCTaHOBNEHNEM AMarHosa, M KOHCTaTauuen B
BbICLUEN CTEMEeHM OrpaHMYeHHOM cnocobHOCTH
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pebéHka B 0by4yeHuu. TONbKO B YyC0BUSAX aK-
TUBHOIO, Nejarormyecku rpamMoTHOro y4acrtus
ceMmbn B obpaszoBaTenbHOM npouecce pebeHoK
c OB3 MOXeT nonyymTb onTuMasnbHoe obpa3zo-
BaHMEe, COOTBETCTBYIOLIEE ero BO3MOXHOCTAM.
Onsa Toro, 4tobbl poaANTENN aKTUBHO BKJIHOYM-
nuce B npouecc obpasoBaHus geten ¢ OB3,
WKoNa A0MMKHA BbICTYNUTb MHULMATOPOM U Op-
raHM3aTOpPOM COTPYAHMYECTBA C POAUTENSAMU U
ocoboro negarormM4eckoro cCoaencTBuUs CeEMbsM,
UMEeKLWMM AeTelr C HapyLeHNaIMN B pa3BuUTum.

PoxpaeHne pebéHka C OTKIOHEHUSIMU B 340-
pOBbE OKa3blBAETCA HEOXMAAHHbIM, CWUJIbHbIM
AyLWEeBHOTPaBMUPYOLWMM MOMEHTOM ANS poan-
TeNnenm n ans nx 6nM3Knx, YTo CO6CTBEHHO CHa-
yasia OHU He XXenarT BEPUTb B MPOMCXOAnBLLEE,
NCNbITbIBaOT cebsd HeMoWwHbIMK, B npobriemax
BOCMNMUTaAHMA N yxoaa 3a pebeHKOM, YyBCTBYIOT
ncnyr nepej rpaaywmm. HeecrtectBeHHOe Mo-
NIOXXEHNE OMeKyHOB BO3MOXHO OXapaKTepu3o-
BaTb Kak "AyweBHbIN" (MCMXOAOrMYecKun) u
"HapyXHbIn" (couunanbHbI) Tynuk. OMeKyHbl
HepeaKO 4YyBCTBYIOT OLLYLEHNE HEMOSHOLEH-
HOCTK, yuwepbHocTn, ycyrybnsemoe oTHolle-
HMEM HaXoAALWMXCS BOKPYr K HUM U pebéHky,
KOoTOopoe MoXeT 6biTb HebaronpuaTHbLIM.

B TOM uncne un B ciiydae ecnm ceMbU He pac-
najarTcs, 3a4acTyld HayMHalT MOoSABAATHCA
npo6seMbl B IMYHbIX OTHOLWEHNAX, UHUNAEHTDI
no noesoay BocnuTaHusa pebéHka, pacnpe-
peneHns o06s3aHHOCTEN MO yXO4Yy 3@ HUM.
HebnaronpmaTHbIA NCUXUYECKUIM CTaTyC npu-
BOAUT K TOMY, YTO OHW HE UMEIT BCE LIAHChbI
MpaBWIbHO pacueHuUTb cnocobHoCcTn pebéHka,
HenpaBW/IbHO ero BOCMUTbIBAIOT.

WccneposaHve nokasbiBaeT, UYTO poauTenu
peten ¢ npobnemaMun Co 340pOBbLEM, @ 3TO, Kak
npaswno, AOAXW MOSOAOro BO3pacTa, OYEHb
4acTo He MOryT CaMOCTOSATENbHO CNPaBUTbCS C
CUTyaumen n HyxaatTCa B MNCUxosoro-neaa-
rormyeckorn nomown. lMegarory BaXKHO MOHATb,
Ha KakoM 3Tane Kpu3nmca HaxoauTcs Takas
ceMbsl, a TakxXe O0COBeHHOCTM npeoaoneHus
KPU3MCHOIO COCTOAHWUSA, ANA onpeaeneHus
CBOEN AEeNCTBMI MO OKasaHW HeobxoanMown
MOMOLLKM, BO3MOXHbIX KOHTaKTax B COTpyA-
HuyectBe. Cneuuduka negarormMyeckoro co-
OEeNCTBMUSA C OrpaHMYeHHbIMM BO3MOXHOCTSMMU
3aK/0YaAETCA B €ro KOMMAEKCHOCTM (Mcuxono-
ro-nefarormyeckomn, MeankKo-coumanbHOn), rae
TECHO B3aMMOAENCTBYIOT CneuuanucTbl: neja-
rorm-ncCuUxonoru, yuutens-aoronenbl, Cypao-,
TMdno, onurodpeHonegarorm, coumanbHble
negarorn, MeamuMHcKuMe paboTHUKMN.

PoanTtenn pgeten ¢ orpaHMYEHHbIMU BO3MOX-
HOCTSMMU 340p0OBbS (A€TU C HApyLUEeHMEM UHTenN-
neKTa, cnyxa, 3peHus, OnopHO-ABUraTenbHOro
annapaTa, HapyleHuMeM peuun, C 3a4epXKKOMN
MCUXMYECKOro pas3BuTus) HeobxoaMMOo OKa3bl-
BaTb MOMOLLb, OHW AO/KHbI 6bITb O3HAKOMJIEHDI
C 3ajayaMum BOCMUTAHUS WU Pa3BUTUSA AaHHOMN

rpynnbl AeTen.

Mo 3TUM NpM3HaKaM CeEMbU, UMEIOLLME AETEN
CO CYLECTBEHHbIMU OTKJIOHEHUSMN B Pa3BUTUN
(C MHBAaNMAHOCTbLI), MOXHO CTPYKTYpMpOBaTb
Ha YeTblpe rpynnbi:

MepBas rpynna- oneKyHbl C BOMJIOWEHHbIM
pacwmpeHnem chepbl poaAUTENLCKUX 3MOLIMN.
CBONCTBEHHDIN ANS HUX CTU/Ib BOCMUTAHUSA n-
neponeku, Korga Masblll CYMTAETCH LEHTPOM
BCEN XM3HedeAaTenbHOCTU ceMbu. [NopobHas
MaHepa AOMallHero BOCMUTaHUS OKa3sblBaeT
naoxoe BO34AeNCTBME Ha COCTaB/IEHWE JINYHO-
CTW Manbiwa YTo CO6CTBEHHO MMeEeT MeCTO 6bITb
B 3roueHTpu3Me, yBeSIMYEHHOW 3aBUCUMOCTHU,
HEAOCTYMHOCTU 3HEPruYHOCTU, MOHWUXKEHUN
CaMOMHEHWS Manblwa.

Btopasa rpynna ceMen obycnaesnmBaeTcs
CTUEM XOSIOAHOrO OTHOLIEHUS- FUMONpOTEK-
umen, YyMeHbLUeHMEM MCUXO3IMOLMOHANbHbIX
KOHTaKTOB poauTenen c pebeHkoM, npoeKkumen
Ha pebeHKa CO CTOpPOHbI ABYX poauTenen mnm
OAHOI0 M3 HUX COBCTBEHHbIX HEMPUATHbIX Ka-
yecTB. TakoM CTUb OBLLEHUS B CeMbe BOAUT
K COCTaB/IEHMN B JINYHOCTM pebeHka amoumo-
HaNbHOM HecTabuNbHOCTU, BbICOKOMN TpPEBOX-
HOCTW, HEPBHO-MNCUXMNYECKON HAMPSXKEHHOCTH,
poXxaaeT KOMMJIEKC HEMOSHOLEHHOCTH, NCu-
xmyecky 6e33aWMTHOCTb, HEeYBEPEHHOCTb B
CBOMX CuNax.

TpeTblo rpynny ceMen co3paeT CTUab nap-
THEPCTBa- KOHCTPYKTUBHAs M rmbkas CTpyk-
Typa B3aMMHbIX OTHOLIEHUI poanuTenen Mexay
pebeHKOM B fasibHeNLWen geaTenbHOCTH. Takas
MaHepa CeMEMHOro BoCnuTaHus crnocobcTeyeT
pasBuTUO Yy pebeHka 4yBCTBaA 3alUNLLEHHOCTH,
yBepeHHOCTU B cebe, Hy>XAbl B aKTUBHOM yCTa-
HOBMIEHUN MEXJTMYHOCTHbIX OTHOLIEHUNM, KaK B
ceMbe, Tak 1 BHe aoMa.

YeTBepTasa rpynna ceMen mmeeTt KapaTesib-
Hbll CTWUNb CEMENHOro BOCMUTAHUS, KOTOPbIN
XapakTepumlyeTcsa poAMTENbCKON YCTaHOBKOWM
Ha aBTOPUTAPHYK AOMUHUPYIOLLYO MO3ULMUIO.
Mpwn TakoMm CTUe BOCNUTaHUA Y AeTel oTMe4va-
IOTCS arpeccmBHOe noBeAeHne, CNe3nnMBOCTb,
pasApaxKMTeNbHOCTb, MOBbIWEHHAs YYBCTBU-
TeNbHOCTb. DTO B ewe 60nblWen cTeneHu
yXyawaet ux @uanyeckoe n ncuxmyeckoe
NosIoXKeHMe.

Bonbwas
HeaoCcTaTokK
HUYEHHbIMU

YyaCTb poauUTenen cuymTaeT ux
B BOCnuTaHun pebeHka c orpa-
BO3MOXHOCTAMM, OTCYTCTBYHOT
AOCTynHas nuTepaTtypa, HeJocTaTo4YHas
nHdopmaums, MeaUUMHCKME U COouManbHble
COTPYAHUKW. [leTn C OrpaHUyYeHHbIMM BO3MOX-
HOCTSIMM y4yaTCsl B 0ObIYHbIX LUKOSAX, Ha AOMY,
B CNeunanmn3mpoBaHHbIX LLKOMAX - MHTEpHaTax
no aAanTUPOBaHHbIM NMPOrpaMMaM, HO BCE OHMU
TpebyT nHanemayanabHoro nogxona. PebeHok
c OB3 nosHaeT cebs, owywas OTHOWeEHME K
HeMy poauTenem, yuyumtenem m CBEPCTHUKOB.
3Hast 06 3TOM, Mbl AO/MKHbI MOCTOSHHO MPOSB-
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NATb yBaXKeHme K nnyHocTu pebeHka, cnocob-
CTBOBaTb e€ro obpasoBaHMIO N couManusaunm.
B 3TOM noMOXeT oOKa3aHue CBOeBpPeMEHHOM
CUCTEMATMUYECKOW KOPPEKLMOHHOM NCUXO0ro-
negarormMyeckom nOMOLWM poANTENsM JeTen
¢ OB3. Tak Kak TO/NbKO B YCNOBUSAX CEMbM W
noaaepXke WKoMbl pebeHOK MOXEeT NOoAYyYuUTb
onTMMasibHOE pasBuUTHE.

OcHoOBHOM 3ajaden BOCMUTaHMUSA
J1.C.BbIFOTCKWUA  CuYMTan CouManbHY KOM-
neHcaumto gedekTta: «BNpaB/ieHME B XU3Hb»
aHoMasnbHOro pebeHka, uMcrnpaBfeHUs ero co-
LManbHOro BbiBUXaA, T.e. NpeoAofieHne OTKJSO-
HEeHUN B NoBeAeHUW. 3ajava, No ero MHeHuw,
COCTOMT HE B COuManbHOM HenTpanmsauum
neten ¢ OB3, a B BOCOUTAHUN M3 HUX COLMU-
a/lbHO-aKTUBHbIX MHAMBMAOB. «4yBCTBO Mano-
LEHHOCTM», HU3Kasa MNcuxonormyeckas oueHka
COH6CTBEHHOM couManbHOMW NO3UUMK  MOXET
conpoBoXxaaTb pebeHka Ha MPOTSXEHUN BCEWN
XW3HU. Henb3sa gaTtb MM pasBUTbCs, U TOraa,
HeCMOTps Ha Halnyuve HapyleHWn B pas3Bu-
TN, He bydeT NCUXONOrM4YecKoro KoHdgAMKTa
pebeHka c obwecTBoM. [3,c77] Ha npakTuke
naeun J1.C. BbIrOTCKOro MOryT peanm3oBaTbCs
nyTeM CO34aHMS YC/OBMIN B LUKOJE, B paMKax
KOTOpbIX dopMMpyeTCca KOppeKLMOHHO-pas-
BMBawLlee obpa3oBaTesibHOE MPOCTPAHCTBO
BO B3auMMOAENCTBMM C ceMbeln pebeHka, xa-
paKkTepusyrLweecs COBOKYMHOCTbO (YHKUWUNA:
OpMeHTaUMOHHOW, KOPPEKLUMOHHOM, aganTtauu-
OHHOW, KOMMeHCaToOpHON, peabunmTauMOHHON,
pa3BuMBaloLLEN, CTUMYINPYIOLLEN.

51 xo4y pacckasaTb npo onbIT paboTbl Neaa-
rora, paboTatowen ¢ ceMbel, BOCNMTbIBAOLWEN
pebeHka ¢ OB3. B ceoeln paboTte negaror nbi-
TaeTcsa co3aaTh Takue yCcrioBUSA, MpU KOTOPbIX
B3aWMOOTHOLLEHWE C POAUTENSAMU NO AAHHOMY
BOonpocy cTasno 6bl B3aMMHO MWHTEPECHbIM U
NAOAOTBOPHbIM, BEAb Y poAUTENEn nosaBnseT-
CA MHTepec K Kakon-nbo AeATeNbHOCTU UAn
oblweHnio Toraa, Korga 3TO KacaeTcsd JIMYHO
ero cemMmbu nnm pebeHka.

Mpexae BCero, TMPUMEHSATCS WHAUBU-
AyarnbHble KOHCy/nbTauuu, rae cneunanucTbl
obecneumBaloT pogutensam uHdbopMauu o
nepcnekTMBax ux pebeHka, nomoratT npu-
HATb cuTyauuto n pebéHka TakuMn, Kakue
OHW ecTb. BaxHoe MecTo B paboTte c poau-
TEeNSAMU 3aHMMAlOT poauTenbCckne cobpaHus.
Poantenbckme BCTpeun 6blAn npoBefeHbl Mo
cneagywowmm temam " bygem 3Hakombl! ", "Boc-
nuTaHmne gobpoTton»", «TpyaoBoe BoCcnuTaHue B
cembe», " 3HaeTe nn Bbl cBoero pebeHka? ", "
Monb3a passmBawwWwmx urp ansa geten ¢ OB3,
roe B HedopManbHOM aTMocdepe poauTenu
3HaKOMWNCb, OTKPOBEHHMYANN TPYAHOCTSMM,
W MOTUXOHbKY Y HUX MOSABASANOCH YYBCTBO
CMJI0YEeHHOCTN Mexay coboin. Kakon 6bl Teme
He 6binM yaeneHbl Bce cobpaHus, OCHOBHas
UX uUenb - 3TO0 (opMMpOBaHME MPaBUIbLHOMO

OCMbICieHnst ocobeHHocTen pa3BuTusa peberHka
c OB3 n yBenuyeHne ypoBHS BOCAMTATEbHOM
rPamMoOTHOCTU poaUuTeNen.

Meparor cuMTaeT, 4TO AN Hayana HYXHO
NMO3HAaKOMUTb poAUTENEN C TEMU WU MHBIMU
BOMpPOCaMM BOCMMUTaHUSA, C CpeacTBaMW Ha-
rnagHom nHdopmMaumm, NnankaMmm n ynpaxxHeHu-
SIMU MO KOTOPbIM POAUTENMN MOTYT 3aHUMATbCS
CO CBOMMM AeTbMW AOMa.

OrpoMHbIN MHTEpPEC BbI3blBA€T KOJIIEKTUB-
Has paboTa: HanpuMmep, KOHKYPCbl MOAENOK,
pPUCYHKOB. BakHas ponb yaensieTcsas MacTep
- Kfaccam. DTO CTajllo  yXe Tpaguuuen op-
raHu3oBaTb poauTenbckne cyb6oTbl. Takxe
eQNHCTBO poauTenier n getem no OTHOLUEHMUIO
ApYyr K Apyry cnocobcTeByeT npoBeAeHue co-
BMECTHbIX MPOrysoK Ha npupoae. Poantenm
C pafoCTbi MOCELWAT OTKPbITble 3aHATUSA. A
(dopMbl MoBeAEeHUS Ha OCHOBE MOApaXkaHus
YKNaablBalOTCSd B COBMECTHbIX TpyAaxX, Ha-
npumep, B cybb6oTHMKaxX. Takxxe BMecTe C TeM,
6b121 BbINyLWeH NpoekT " IcTopmsa MOeln ceMbM
". Odetn noarotoBunum «[ApeBO ceMbu», rae
pPOANTENN MPUHANN CaMOe aKTMBHOE y4yacTue.
CucteMa 3TOM MporpaMmMmbl  3akiw4yanacb B
cnepywwmx popMax AesaTesIbHOCTH :

- B coBMecTHoM paboTe c cemben pebeHka
c OB3;

- MCUXOJIOTUYECKNE TPEHUHI N, MeTOAbl AN
poauTenen n COBMECTHbIN poaAuTenen C AeTb-
Mu;

- UrpoTepanuio;

- PerynsiuMOHHbIE 3aHATUS;

- NPOEeKTMPOBaHME U pa3BUTME CaMOCTOS-
TeNbHON AeATeNbHOCTU AeTeN.

DTOT MpPOEKT MOMOr rMpaKTUYeCKU BCEM
pOANTENSAM HAY4UTbCS BbICTpaMBaTb  CBOM
MEXJ/IMYHOCTHbIE OTHOLIEHUST C pebeHKOoM,
npuBnekass UX BHMMaHWe, CAeNaB UX CaMbIMM
BOOAYLUEBEHHbIMU , @aKTUBHbIMW U C MOJIHOWN
oTAAyen, AEeNCTBEHHbIMM Y4YacTHMKAMKU BCEro
KOPPEKLMOHHOIro npouecca.

MuamemnayaneHas ¢opma paboTbl  Bbl-
nonHsaetTca B Buae 6ecea W AanbHENWUX
WHOMBUAYASNbHBIX  3aHSATWUI, KOTOpble Mo-
3BOJISIIOT MO3HAKOMUTBLCA C UCTOPUEN XKMU3HMU,
obHapyXuTb C nNoMoLWbl HabnwaeHna He-
KOTOpble 0CO6EHHOCTM €ee TeMMNepaMeHTa,
03HAaKOMUTbLCSA C nctopuen 6onesHn pebeHka,
BbISICHUTb NPO6s1eMbl, KOTOpbIE CYLLECTBYIOT B
AAHHOW ceMbe, NMpeAoCTaBMTb NMOMOLLb B BUAE
o0by4yeHmnsa HeKOTOpbIM MeTodaM K dopMaM no-
BeZleHMsl, KOTOpbl€ MOrYT NMOMOYb B HENErKNX
XM3HEHHbIX CUTYaLMSaX, CBA3aHHbIX C Npobne-
MaMun pebeHka.

B 6onblUMHCTBE Cry4YaeB poaUTENAM, He
NONYYMBLUMM CNeUnanbHYyo NOArOTOBKY, OYEHb
TPYAHO OLLEHUTb BO3MOXHOCTU pebeHka U co-
LManbHYK CUTyauuilo ero pasBuTUsa. Takum
06pa3oM, COTPYAHMYECTBO C Meparoramm He-
06X0ANMO HEe TONbKO AJIS MOJTyYEeHUS KOHKpEeT-
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HbIX HAaBbIKOB M YMEHWI, HO N AN IMMHOCTHOIO
poCTa cCaMUxX poanTesnen, KOTopble CTaHOBATCSA
paBHOMpPaBHbIMW MApTHEpPaMW yuuTenen, a B
YEeM-TO MOTryT MNpPEeB30UTU MUX. Poautenu, ABU-
XMUMble YyBCTBOM /1106BU K pebeHKy, CMOCOBHbI

Cnucok nutepaTtypbl

WHOVMBUAYANN3NPOBATb, AOMOJHWUTb, pacLuu-
pUTb W pa3BUTb NpeasaraeMbie negarorammu
MeToAbl 0Oy4YeHusi, NMPOsSIBUTb TBOPYECTBO W
n3obpetatenbHOCTb B npouecce obpa3soBaHus
csoero pebeHka.m

1. Bonpocbwl 06Ho81eHUs1 nedazozuyeckoll mexHo102uU 8 cucmeme obpazogarus. (C60pHUK HAY4HbIX mpydos. A.:

u3d-eo Axymckuil [ocydapcmeeHHblll YHusepcumem.2001)

2. Ouepku ucmopuu wkoJ1sl U nedazo2u4eckoll Mbicau Hapodoe CCCP (nod pedakyueli 3./]./lHenposa, C.9.Ezoposa,

@.I'llaHuyuHa, B.K. Tebuesa. M.: [ledazozuka, 1991)

3. [ledazouveckue mexuoaozuu. (/1.C.A20ekuna. M.: 000 «Cesa3b-IIlpunm» 2012)
4. CoyuanwvHblll nedazoz Nel. (HayuHo-npakmuueckuil sxcypHaa. M.: HapodHoe obpasosanue. M.: HapodHoe 06-

pazosaHue. 2013)

5. Coyuanwhulii nedazoz Ne3. (HayuHo-npakmuueckull sxcypHaa. M.: HapodHoe obpaszosaHue. M.: HapodHoe 06-

pazosaHue. 2013)
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[opoackon cag umenn A. C. MNyLwknHa

Hapexpa AnekcanHgpoBHa JIbICAHOBA

Coto3 nucarenen Poccumn, Cotos xxypHanuctoB Poccuu, r. YensabuHck

Fopoackoi cag nmeHn AnekcaHgpa Cepree-
BMya lMywWwKnHa - O0AUH M3 CTapeinlnx napkos
KynbTypbl M oTabixa Ha HxHoM Ypane. OH
Ha4YMHaAeTCs C 3aMevaTesNibHbIX aXKypHbIX BOPOT
M3 MeTanna. Ha Hux cunyatbl AnekcaHapa wu
HaTtanun. MoxeT, EBreHnsa OHernHa n TaTbsHbI
JlapnHoi? BBepxy, Hag BOpoTaMu, NOPTPET MNo-
aTa. Capgy cerogHs 114 net. 3eneHblt OCTPOB
B Meranosmce HaxoAuTCs B CaMOM LEeHTpe
ropoga. 3aHumaeT Tepputoputo 20 ra, 30Ha
oTabixa - 11,15. Ciopa B ntoboe Bpems roga
YCTPEMJIAKTCS ropoXaHe — B Mapke eCcTb Bce
A5t CNOKOMHOIO M aKTUBHOMO OTAbIXa.

S oboxato ropoackon cag. O6blyHO S rynso
Mo ero AOPOXKaM paHO YTpPOM, Korga He Tak
MHOrO OTAbIXalLWMX, U MOXHO MocnywaTb ne-
HMe NTuy, noHabnwaaTb 3a Ux cyeton. MTmubl
34€eCb XWUBYT O0BbIKHOBEHHbIE — COpPOKM, BOPO-
Hbl, ronybun, Bopobbn, CMHMLbI — 3aMOpCKME B
HalMX Kpasx He BbKMBYT. Ha ogHOM M3 NonsH
Ans Hux obycTpoeHa 6onbliass AepeBsiHHas
cToNoBas-kKopMyLwkKka. N MHOro ManeHbKMX Kop-
MylleK pa3BellaHbl Ha AepeBbsX. B xonoaHoe
BpeMs roga 4enabuHubl NogKapMaMBatoT nep-
HaTbIX. Y BX0o4a B MapK MOXHO KyMNWUTb MakeTuk
ceMeyek, ecnm 3abbln NpUroToBUTb Xs1ebHbie
Kpowkn n kpyny. Cioga NPUHOCAT LUKOJIbHUKM
CKBOPEYHUWKN, cAenaHHble Ha ypokax Tpyaa,
B3pOC/ible MoOMOoratoT NnpnbmneaTb UX Ha AepeBbS.
MNTMuam NpMBONILHO B FOPOACKOM Cagy.

B napke »xwuByT 6enoykn. OHU pe3BATCA Ha
noasiHKax, NpbIratoT C BETKM Ha BETKY, CaMble
cMenble noaberatoT K nogaMm. OHM CMellHble,
KOrga MEHSIOT PbKYH MYLWNUCTYHO LKYPKY Ha
cepylo, 3UMHIOK. Torga y HuxX 06bl4HO XBOCT
OOJITO OCTaeTCs pbiKMM. IM MPUHOCAT XUTENn
opeLwwkn. [la u Mbl C BHyYKaMu UX NogKapmnea-
eM. BoT Moe ctuxoTtBopeHue 06 3ToMm.

Bbenka
B ropoackoM caay AOPOXKMK
XpycTtom 6yast ronyben.
Mbl co CTenkon no nopoLuke
Mpowaraem o enen.
W noarnsaabiBaTh Mbl CTaHEM
MN3-3a BeToKk 1 cyrpobos,
Kak npocHeTtcs 6enka. BecnpsHeT
B T0-0-0OM rHe3ae, BOpOHbeM, COOKY.

Kak noackoymT ga noMymnTCsH

BbICTpO-6bICTPO NO BETBSAM.

BeTkn TOHKME, KaK Crnubl,

3a3BEHAT TO TYyT, TO TaM.
Bcrogy nerkumm nenewkamm
CHer 6eCLUlyMHO 3aKpYyXMUT.
Benka «pyukamm» U «HOXKaMu»
Mo kope 3awebapnT.

Tam, roe neTHdaqa acTpaja,

'Ae ckameek noayKkpyr,

['oe HacbinaHo, Kak Haao,

CHera cKpbINKOro no rpyas,
Mbl co CTenkon nputanmmcs.
Benka 3HaeT, roe opeLwkn:
KneH BbICOKWIA — BOT N0 HUM-TO.
Bce nowenkaeT, KOHeYHO!

Mbl NOAKUHEM €/l HEMHOTO,

A NOTOM HaBCTpe4y BbINAEM:

«benka! Mbl Teba noTporaem?»

A ee yxe He BUAHO!

Sl XOXy NO annesMm v No NonsHKaM, COYNHSI0
CTUXW, BbICTpaMBalTCA CTpoOYku. WMHorga 3a-
NUCbIBalO WX, WHOrAa 3anoMMHal0. 34eCb Npo-
NCXOAST MOM 3HAKOMCTBA C pPa3HbIMW NHOAbMU.
To Bpay-TepaneBT MHe pacCKa3blBaeT O CBOEW
XM3HU, TO ObIBLUMIA XYPHANUCT paccKa3biBaeT
06 uctopun roposa. MHe WMHTEpPECHO, MOTOMY
yTo YenabuHCK s MO3HAaK MMEHHO 4epes3 ero
NCTopuio 1 Nnogen. B Hem g xuBy 15 ner.

Fopoackol cag oveHb Kpacus B 1loboe BpeMs
roga. OH HeXHO-3eneHbll BeCHON. B HeM npu-
XUNUCb ABE CaKypbl, KOTOPbIE Ha Ypan npuBes-
N SANOHUbI. DTO K CaKypaM YCTPEMJISIETCHA BECb
YenabuHck, 4yTobbl HacnagmMTbCa apoMaTamu u
chenaTb yAayHble CHUMKMU.

Maii

Mo YenabuHcky Tpameam
Beceno 6exut!

Mo YenabuHcky Tpameam
Beceno 3seHUT!

A KpYroMm nNeTuT CUpeHb,
N yepemyxa knyburcs.
S610HAM LBECTU He JiEHb,
MalickuM AHEM pe3BUTbCS.
Mo YenabuHcky Tpameam
Beceno 6exut!
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“Tlo YensabuHcky TpamBam
Beceno 3BeHUT!
K cakype B cajy, Kak K uyay,
EayT noan otoscoay,
Po3oBetoT AeHb 1 Man,
W 3B€HUT, 3BEHUT TpamBai!

JleTom B caay BCHOAY POCKOLHbIE 3e/1eHble
KPOHbl, W eCTb, rae CcnpsaTaTbCs OT Xapbl,
BeAb B HEM pacTyT AepeBbs 23-X nopoa, B
TOM yncne peakue Ha Ypane nvpamupalbHble
Tonons u cepebpuctole enun. LLnkapHo 3aech
6epesam, nunam, aybam, ocuHaMm, Kegpaw,
yepemyxam, A6noHaMm, psabuHam. Cpeawm
6rnaroyxalwmx MNOoJsISH pa3HOCATCS apoMaThl
LBETYLMX PeAKNX pacTeHUn 1 KycToB. LLmenn
XyXoKaT — cobupatoT HekTap. M MHe KaxeTcs,
4YTO A OT Nepen3bbiTKa YyBCTB TOXe fieTatn. A
OCEHbl0 MOSIBMSAKTCA OCbl, KOTOPble Brpbi3a-
I0TCA B 16110KM M MbIOT, HAacNaXaascb, X COK
C KMCITMHKOW.

Capn

3acaxapwncsa Ha rybax Mmomx OT po3

M TOHKWIN apoMaT, U TOMHbIN.

51 6yaTo nobbiBana B Mmmpe oc,

Hecy kak 6yATo B 4allKax Yal He COHHbIN.
W uenbii AeHb HEKTapOM BbeTCs 3anax.
M uenbiii AeHb CO MHOK apomMar.

Kak xopolo, HaBepHOe, Ha nanax
TawmnTe NbibLY, BECb nponetas caal
Kak XopoLlo, pazMaxmBas KpblibsMu,
CMOTpeTb Ha caZ OrpOMHbIMU Flasamu
N nankamu, TakKMMun CUNbHbIMU,
OTnambiBaTb Y 916/10K CNenocTb camyto!

Cag ApKo-XenTbl, OTHEHHO-PbIXXNI OCEHbIO.
CHauyana oceHb MArkasl, HexxHasl, HarmnoJIHeHHas
TEMJIOM N COJTHLEM.

Hayano ocexHm

CoMHeHbs HeT! Bce X oceHb — CMNOWHAKOM,
Takas apkas, 4To CNenuT KpacoToMu.

M neto, npsavacb, CTOPOHOM, HO4YKOM,

En ycTynaeT pbixen, NPsiHON, TOMN,

YTO TaKk BHE3anHO BOpBasiacb, OKpacuB
JepesBbs BMUT N HE6O NOACUMHUB.

Kakas npa3gHunyHada! HeycTaHHO nasLweT,
Mo napk ntobMMbIN CBETOM 03apuB.

N a Apy>Xy U C OCEHbIO, U C JIETOM,

XOXy MO UX rpaHuLe Kaxabl AeHb.

Y »KapKoro B NosiiHax 3e/ieHb He MponeTa,
Y pbiXel necHs — 3BOHKas WypLIeHb.
Kak 6naropogHo ycTynaeT feTo,

Kak TMX0 NOArOHSIET OCEHDb,

Kak Apy>KHO B OT3BYyKax, OTCBETax
MenbKaeT rpycTb 1 X0n104a Y>XX NPOCUT.

N MHe Mon4yaTb Tak HpaBWUTCH, CAYCKasCb
Mo MOCTMKaM, WYMETb NNCTBOMN.

34eCb NeTo C 0OCeHblo, NMpoLAsiCh,

Mapk wenpo onapsaoT TEMOTON.

W HacTynawoT AHKM, KOoraa B cajy pa3HOCHATCS
3anaxu npsHbIX JINCTbEB, [AHW MOCMELWHO Ha-
MOSTHSAOTCHA OCTPbIMW apoMaTaMmn, 6€CKOHEeYHOoMn
CbIPOCTbIO, MO YTPaM X0N0A0M TSHET, Kak 60/1b-
UMM CKBO3HSKOM, YyBCTBYeTCs, NpubnmxarTcs
3aMopo3ku. Caa roToBUTCH KO CHY.

Kak >xe BO3HWK 3TOT BEJIMKOJIENHbIN ropoa-
cKkomn caa? Nges cospgaTthb ero nosiBMnach B cpeae
KynuoB 1 B Knybe ropoackoro obLiecTtBeHHOro
cobpaHusa MEeCTHOM MHTennmureHummn. XenesHas
popora - TpaHccmbupckas marucrtpanb — ps-
AOM c YensabuHckom 6binia MpoaoXKeHa elle B
1892 roay, NocTpoeH BOK3as, a A4OPOrv K HEMY
He 6b10. B 1906 roay npu CTpouMTeEnbCTBE
locce Mexay ropoaoM U Xefe3HOAOPOXHOM
CTaHumen ctanm bnaroyctpamBaTb 6epe3oByto
powy. B 1907 roay B poLie nossBuUanNCb NepBble
nocTponkun: 3gaHme c b6ankoHom ans kny6a,
«paKoBMHa» AN OpKecTpa, JIETHUN pecTopaH
C OTKpbLITOM BepaHAOoW, JieTHee MnoMelleHne
AN ropoackoro TeaTtpa. Bce 3paHma 6biin
AepeBsAHHbIMU. Polly MOraM yHWUUYTOXWUTb MNpwu
CTPOMTENbCTBE LOCCE, BeAb BOKPYr HEro, Kak
rpmbbl, CTanmn NosBAATbCSA AOMa, 6bICTPO pOC/O
ropoackoe HaceneHue. CpasHuMm: B 1887 roay
B YenabuHcke npoxwuano 19.998 yenosek, a
B 1907 - 55.615. 3eneHblli powy crnacnau, npe-
BpaTMB B NapkK, CaMu XuUTenu.

B ropoae, KoHe4yHO, 6biAM M Apyrue napku.
OHuM npuHagnexanun oblecTBeHHbIM OpraHm3a-
umam. Ctanu co3gaBaTbCs HOBble KNybbl. Mexay
kKnybamMn, ecTtecTBEHHO, BO3HMKNA KOHKYpEH-
ums. Kaxaoe obLiecTBo enasao npueiedb Kak
MOXHO 6onblle ropoxaH B cBon napk. Kny6
obwecTBeHHOro cobpaHuss B ropoAcKoM cagy
yCTpavBan KOHUEpTbl CUM@POHMYECKOro opkKe-
cTpa lNeoprua OasbigoBnya Moprynuca. Aupu-
»Xep Hayas CBOK TBOPYECKYHO AeATe/IbHOCTb Ha
O>xxHoM Ypane B 1903 rogy. OpkecTp, KOTOpbIN
OH CO034an, COCTOS/T U3 MECTHbIX MY3bIKaHTOB,
NeToM MONOSHANCA CTyAeHTaMu KOHCepBaTo-
pUlA, KOTOpPble Ha KaHWKYbl Mpue3xKanm 4OMON.
B 1911 roay Moprynuc ctan nHuumatopom bec-
nAaTHbIX KOHUEepTOB. B 1913 OH cTan BkAoYaTh
B KOHLUepTbl 6aneTHy My3biky. B 3TO Bpems B
YenabuHcke pabotan Hebonbluol KONNEKTUB
aptuctoB. 1o BOCKpeceHbsM B cady YycTpa-
nBanucb 60nblWINE nAaTHble TyAsiHbA C MO-
NyASpHbIMXU B TO BpeMs CanOHHbIMW TaHUaMu,
CepnaHTMHOM U KOHMETTH.

Bonbwyo ponb B pasBUTUM KynbTypbl B
ropoae cCbirpasa MMEHHO JIETHUIN TeaTp B ropoa-
CKOM cajy. 3a roabl CBOEro CyLecTBOBaHUSA
3[4aHMe MeHsII0 CBOW 06aMK He pa3. TpyaHo
ceryac npeacTtaBuTb MNepBOHa4yasabHbIM BUA
€ro U BHYTPEHHWN MHTepbep. He coxpaHunocb
OonucaHWi 1 NaaHoB. Ha caMblX CTapbiX KapTax
MOXHO HaNTWM TONbKO caj, OH 0603Ha4yeH Bbl-
TAHYTbIM YeTbIPEXYro/IbHUKOM BAONb AOpOru. A
BOT Ha kKapTe 1939 roga o603HauyeH cag u ero
CTpoeHus. W cTtapas ero njiaHuMpoBKa Tenepb
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NOHsITHa. Ceroans y ropcaga A. C. TyWKuWHa
CYLLEeCTBYET CBOS KapTa, Ha KOTOPYHO 3aHECEHbI
BCe 06beKTbl. A B 34aHnmM bbiBWEro TeaTpa pas-
MeLLleH npokaTt BenoMobunen n cnopTUHBEHTa-
ps. 3MMON nepepj 34aHMeM 3a5MBAETCA KaTok.

B To BpeMs, Koraa neTHU TeaTp Havan CBO
paboTy, npodeccrMoHanbHbIX TeaTpoB B ropoae
Boobuwe He 6bin0. OH 6bl1 €ANHCTBEHHbIM.
KoHeYHO, OH Obls1 HyXeH XuTensam, KoTopble
nobunn  Mysblky W npeacTtaBneHusi. 34ecb
CTaBWINCb CNEKTAKAN U MbeCbl MECTHbIX N06U-
TenbCckmx knybos. OCobeHHO CnaBuaoCb My3bl-
KanbHO-ApaMaTnyeckoe o06LWecTBO Npu ropoa-
CKOM obuiecTtBeHHOM cobpaHum (1903-1917).
B HeM 6bin oTAenbl: XOPOBOW, NUTEPATYPHbIN,
Apamatnyeckmii. B YensbuHcke cTtanm BO3HWU-
KaTb AOMalUHME CTPYHHble aHcambnn. B ceMbsax
urpanam Ha MaHAoNnHax, rmTapax, bananarkax.
PasymeeTcs, Takume [AOMallHUE KOSEKTUBSI
npurnawanuce Ana npueaedeHns nybnukn B
ropoackon cag. FopoxaHe 67aroCk/OHHO OT-
Hocunucb K 6ananamke. A B Hayane XX Beka
cTasa NonysnsipHON rapMoHb.

3amMaHmBana obuwecTBeHHas opraHusaums B
CBOW caA ropoXaH pasfiIM4yHbIMU 3penLLHbIMK
MeponpuatTuaMu. B nporpaMMy HapoAHbIX
rynsiHuiA, Hanpumep, 4 mnioHa 1909 roga 6bin
BK/IIOYEH 3aMyCK BO3AYLWHOro wapa. 34ecb
Xe nMpoBoAWSIUCE 6naroTBOpuUTeNbHbIE aKUWUK,
06blyHO cbop cpeactB 6eAHbIM CeMbsM, MO-
TepsBWMM pPOACTBEHHWUKOB Ha BoWHe. [MpoBo-
AVANCb My3blKalbHble, TaHLeEeBasibHble BeYvepa,
Mackapagbl, pabotanu 6ydetsl, bunnmapgHole.
HapsaaHasa nybnuka nporynmeanach no aniesm.
H. M. YepHaBckuii, negaror, ICTOpUK-Kpaeses,
apXMBUCT, CuuTan, 4YTO TakoW BMA OTAbIXa K
yenabuHckoln nybnuke nepewwen OT MOJISKOB,
COC/MTaHHbIX B Hal ropoA rnocse BOCCTaHuUA B
LlapcteBe Monbckom B 1863 rogy, TeppuTtopus
LlapcTtBa lNonbckoro Bxoamna B coctas Poccui-
ckon mmnepun ¢ 1815 no 1915 roa.

CerogHsa MHOrvMe >XutTenu WM roctn nwbar
doTorpadmpoBaTbcss y doHTaHa <«[eTn nog
aoxaem». DTO AEKOpaTMBHAs 4YyryHHasi KOM-
nosuumng. Ho HacToswas KoMnosuuusa, Kotopas
6bina ycrtaHoBneHa B cagay B 1910 rogy, a
ee n3 Esponbl B YenabuHck npueBe3 oAMH M3
MEeCTHbIX KynuoB, cerogHs Haxoamtcs B locy-
AApPCTBEHHOM WUCTOPUYECKOM My3ee HOXHOro
Ypana. B napke pa3melleHa konusa. S Buaena
OpuUrnHasm Ha O4HOM U3 BbICTaBOK B My3ee. OH
KpymnHee M HeCcKo/AbKO MHOW. Ho MHe 6onblue
HpaBuTcsa ¢oHTaH «[eTn nog goxaem» («[etn
rnoAg 30HTOM») MMEHHO cerogHAwHun. Jlrbnto
CMOTPETb, KakK pa3HOLBETHble CTpyn (POHTaHa
TUXO NbIOTCA C 30HTWKA, MNOA4 KOTOPbIM CTOSAT
Masb4yMK N AEeBOYKaA.

B YenabuHcke Bceraa nwobunm TaHueBaThb,
netb. Ha cueHax caga BbiCcTynanu aruntbpura-
Abl. Ha ogHoM n3 coxpaHuBlimnxcs adpumw 1919
roga YenabMHCKOro HapoOAHOro yHMBEpcUTeTa

MOXHO MpounTaTh, YTO B cady 22 MoHS Npo-
NCXoAMNO npas3gHOBaHWE 3TOr0 KOJIIEeKTUBA.
A yTpoM B 3TOT geHb C¢ 11.00 6b110 geTckoe
rynsaHbe. Ha OTKpbITOM CuUeHe noKa3biBaiun
«[leTcKyto nbecy», CTOMMOCTb bunerta cocTas-
nana 3 pybnsa. Beyepom npegnarancs B3poc-
NbIM 3pUTENsM KOHUEPT-CNeKTaK/b pexuccepa
M.0. KannaHa, a Takxke 6onbLloe rynsiHme, a Ha
OTKPbITOM CUeHe — crnekTaknb «lpeasoxeHne»
no A. . Yexosy, bydeT, ABa opkecTpa. naTa
3a BX0A4 cocTaBnana 6 pybnen, ueHa bunetos C
mecTtamm oT 10 go 60 pybnen.

0o pesontoumn (1917) ropoackon cag yxe
copMupoBanca Kak OAMH W3  KYJbTYPHbIX
LeHTpoOB ropoza. B roabl pesonwouum u nocne
OH MpuLwWen, K coXajeHuto, B 3anyCcTeHune, HO
BCE paBHO B HEM MPOBOAWUINCE MEPOMPUATUS.
Jivwb B 1921 rogy ry6bucnonkom (KoMuTeT
NCNOAHUTENbHO-PacnopsaaAnNTEIbHOMN BnacTu
rybepHumn) gan ykasaHue npuBecTu ropoackue
napku B Nnopsaok. XXunsHb caga npoaoskunach,
OH MO-TMpeXHeMy HamoSIHANCA MWHTEpPECHbIMU
cobbiTammn. CoxpaHunacb aduwa 3a 1929
roa — B JIETHEM TeaTpe NoKasblBanu 3puUTensam
Nbecy B Tpex AeUCTBUAX «llocneaHsAs cTaBka»
®. BarpamoBa 1 H. lNeTpawkesnya. HoO MHOrMM
cnekTaknsam 6bln10 ganeko A0 COBEPLUEHCTBA,
MEeCTHble nucaTesim COUMHSANM cnabble Mnbechl,
a uvrpanm 4awe MecCTHble HenpodeccmoHanb-
Hble aKTepbl, HO XUTenu 1 3ToMy 6blnn paabl.
MpaBaa, 3ae3Xann He peako MMeHUTble rocTU
— npodeccrmoHanbHble akTepbl.

B 1930 roay Ha Ypan npubbina Tpynna m3
13 venosek. Tpynna paspocnacb A0 My3bl-
KanbHOro Teatpa M pasbesxasa fno ropoackmm
cTporikam. B ce3oHe 1935- 1936 rogos TeaTp
6bin B YensabuHcke. Ero ractponm Hayanucb
cnekTaknem «LlbiraH-npembep». Bcero 6bino
paHo 30 crnekTaknen, MMeHHo B napke — 18.
3puTenbHbIN 3an fieTHero TeaTtpa 6bin BCeraa
nonoH. O racTtponsax TPynnbl XWUTenu ropoaa
[0Nro BCcnoMuHanu. Mo ntoram ractponen nyu-
WKNX apTUCTbl 6blNM HarpaxaeHbl MPEMUSAMM.
KonnektuBy 6bin1 nNpuceBoeH cratyc YensabuH-
ckoro 06/1acTHOro TeaTtpa onepeTThl.

Jowenwme o Hac AOKyMeHTbl 1936-1937
roAoB CBUAETENbCTBYIOT O TOM, YTO Caj B LIEHTpe
ropoga crtan o4HUM M3 6MMbIX 1 NOoCeLaeMbIX
MecCT OTAblXa. B 370 BpeMs 34ecb CHOBa NOsSBUII-
CS KaTOK, KOTOPbIA A0 CUX MOp cyllecTeyeT. Ya-
CTO B rOPOACKOM caZy MpoOXoAuSn KOHUEPTbl Ha
acTpage, 3apabotano paano, pasbuan rasoHbl
N KNyM6bl, BblCaXeHbl 6blIN TbICAYM LBETOB, HO
OKpYy>kasna rnapk o6bIKHOBEHHAs WTaKeTHas U3ro-
poab. IMenocb Ha TeppuUTOpMM NapkKa NapHUKO-
BOE X0351MCTBO, M OHO CHabxano roposa uBeTaMu.

B 1936 roay ansa xwutenem 6bina yCTaHOB-
neHa v yKpaweHa B napke 6onbwasa enka. C
Tex Nop B HEM MOYTW BCeraa HapsaHble enku.
NrpylwKkn ans HOBOrogHen Kpacasuubl rOTOBAT
06bI4HO WKONbHUKK. OYEeHb MHTEPECHO XOAUTb
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BOKPYF €/IKM U paccMaTpuBaTb AeTCKMe noaen-
kKn. NHorpa enky u3 siecy He npuBo3aT. N MeHs
3TO HECKa3aHHO paAyeT, BeAb MOXHO HapsauTb
BOKPYF KpPYrfion njaowaan enn, Kotopble 34ecb
pacTtyT. lMapkK 3MMOMN YNCTbIA U ONPSATHbIN, CTy-
OEHbIN, C cyrpobamMm, CHEXHbIN, C TMpASHAAMN
pPa3HOLBETHbIX OrHEMN.

MHe 0co6eHHO HpaBWUTCS, YTO CaZ HOCUT UMS
AnekcaHgpa Cepreesunya lMywknHa. Korga xe
OH nony4un ero nmMa? B 1937 roay. B 100-net-
HIO rogoBLWMHY mMbenn noata. N 6bin ycTa-
HOBJIEH MMMNCOBLIN 6IOCT NO03Ta Ha LEeHTpasibHOM
annee. K coxaneHuto, 610cT He coxpaHunu. U
He HanaeHo Hu oaHoun doTorpadun. S Xoxy
no annesiM CerofHs, U MHe KaxXeTcs, 4YTo Mo
cocegHen pAopoxke xoauT TywkuH, 6yaTto
s Cnblwy ero cnosa: «W 3abbiBato MMp — n B
CNaZAKon TULLIMHE A CNaaKo yCbINJeH MOUM BO-
obpaxeHbeM...» OcobeHHO vyacTo ero obpas B
rOpoOACKOM cagy MHe pucyeTcs oceHbto. MoaT
nobun oceHb.

OceHb B ropoackoMm caay m MNywKuH
OceHb lNywknHa B cagy

BpoauTt TUxo He crnewa.

[ne-To caM naet B AbIMY,
CTpouykn yyaHble BepLia.
CnbIWHO NOCTYMb: NOA HOramu
LLlenecTt NUCTbEB KPYXXEBHbIX,

OH 3a4yMumB — CO CTUXaMu
Kaxxabln nnaBaroLWmi INCT.
OceHb - 6abbe TpeTbe neTo -
TunwkoBeL HaM Hanpopouyus.

B TMwmnHe nepes oTBeTa

[laBHO HeT K CTpoKaM noaTa,
MoTomy 3aayMumB lMyLLKWUH,

ToT, UTO NaMATHUK Yy BXOoAa.

TOT, KOTOPbIA ANCTbSA TYLINT,

Mo razoHaM spkum 6poanT.
OceHb — My3blKa U CYacTbe,
[MoBTOpeHMe BCero:

Kak KyTun ¢ Apy3bamMu B NpasaHuK,
B 6yaHW MbICASM Ha 4eno
lMo3Bonsan cnatb pUTM U CTpacTy,
HexHocTb siMba, CTyKk xopes,

A ynasnuBan oT4yacTtum

To, uTo nocbinana des.

A nwobno ropoackon cag lMNMywkuHa. A 3Hato
ero ucrtoput. 3Hato, Yyto B 1939 rogy NeTHuin
TeaTp B caay O6bl1 peKOHCTPYMpPOBaH, B HeEM
ctano 1100 mecT, a ele nosaABWUIICA KMHOTeaTp
«PoT ®poHT», @ paHblie PMAbMbl NOKa3biBaIn
TONbKO Ha 3CTpage. Hanpumep, xutensam, Ko-
TOpble pasMecTU/INCb Ha CKaMbsX Y 3CTpaabl B
panekom 1929 rogy, 6bina nokasaHa KapTuHa
no nosectn JI. H. Toncroro «Xwuson Tpyn»
(ectb admwa).

M3BecTHas nesuua Jlnama PycnaHoBa npu-
e3xana asaxabl B YensabuHck ewe A0 BOWHbI.
B ropoackom cagy wmMmeHun A. C. lNywknHa ee

KOHLepTbl npoxoamnm ¢ 29 uonga no 14 aery-
cta 1940 roga. B penepTyap nesuubl BXOANIU
pyCCKMe HapoAHble MeCHU U MECHU COBETCKMX
KOMMO3MTOpOB. «BaneHkn» 6bina camasd no-
nynspHasa Toraa necHs. Ee 3Hana BcsA cTpaHa:
«BaneHkn pa BaneHkW, a He MoAWMUTbI, CTa-
peHbKW...» Ha cueHax gpamMaTuM4yeckoro TeaTtpa
W NeTHero B rOpoACKOM cajy Wan cnektaknu .
5. CypakoBa, MOCKOBCKOIO akTepa 1 pexucce-
pa, no nponseegeHusam K. ®@. Nyukosa («Ypuenb
AkocTta», 1940) u A. E. KopHenuyka («B cTtensx
YKpauHbi», 1941).

B roabl Benukon OTeyeCTBEHHOW BOWHBbI
(1941-1945) B ropoackom cagy MOXHO 6bu10
yBuaeTb 1 ycnblwaTb FocyaapcTBeHHbIn xop Co-
to3a CCP (1941), AHcambnb KpacHoapmenckom
necHn wn nnackm (1942), FocymapCTBEHHbIN
X0op nMmeHu MatHuukoro (1942). B 1941- 1942
rogax B YensbuHcke B 3BaKyauunm Haxoawscs
Manbin TeaTp MockBbl. Ha cueHax neTHero
TeaTpa rOpPOACKOro cajga W ApaMaTUYecKoro
TeaTpa YenabuHcka Xntenm Mornm yBuaeTb ero
cnekTaknu. B aBrycte - ceHTsi6pe 1943 roga
B JIETHEM TeaTpe C YCnexoM MpoLaun ractposnm
BOpOHEeXCKOro akageMmyeckoro teatpa Apambl
nMeHn A. B. Konbuosa. TeaTtp 6bl1 3Bakyumpo-
BaH Ha Ypan B ropog Konenck B 1942 roay.
Kak BnamMm, KynbTypHas Xu3Hb B YenabuHcke
He npekpalianacb B roabl BOMHbI.

Hactynunn gHun, Korga conpatbl CTanu BO3-
BpaliaTbcsa gomon. Ho 6onee 26,6 MMNINOHOB
OCTa/IMCb Ha NOASAX CpaXeHun. HecMmoTps Ha
neyanb, KOoTopas nocenunacb BO MHOMMxX ce-
MbSX, YensabuHLbl XOTeNN KyAbTYPHO OTAbIXaTb,
BOWHA 3aKOH4YMacb, NOSABMIOCL HOnblue CBO-
604HOr0 BpeMEHU, U3MEHWIOCb OTHOLIEHWE K
XXWU3HW, YAYy4dLIMAOCb HacTpoeHue. MponaraHay
CMM(MOHNYECKON MY3bIKM MOCTOSIHHO MPOBOAMI
B TO BpeMs ropoACckon opkecTp. lMocne BOWHbI
B /IeTHee BpeMs €ro 4acto MOXHO 6blf0 yChbl-
WwaTb B Napkax ropoaa. Kaxabin yetsepr n cyb-
60Ty 3By4ana nerkas cmmdoHu4yeckas My3bika
B caay mmeHun A. C. lMNywknHa. Ona MCTUHHBIX
nobutenen My3blkKM TFOTOBU/INCb Cepbe3Hble
NporpamMmMbl U UCMONHSANUCL B KOHLLEPTHOM 3ane
durnapmMoHmn; as WUPOKOK, HEeNnoAroToBEH-
HOW ayauTopum — BO ABOpUaxX KynbTypbl, B
neTHeM TeaTpe, B Knybax ¢ obs3aTenibHbIM No4-
pO6HbLIM pacckasoM O KaXA0M Mpou3BEeAEHUN.

B 1946 roay Jiugma PycnaHoBa Jana Tpu
KoHuepTa B YensbuHcke. Bce oHM mpoxoaunu
B JIETHEM TeaTpe ropoackoro caga ¢ 18 no 20
MoHs. B 3TOM Xe rogy B TeaTtpe € 4 no 7 nions
COCTOSAN0Ch BbICTyrsieHne KoHcTtaHTMHa Cepre-
eBa, apTuicta baneta JleHMHrpaackoro teaTpa
onepbl U 6aneta. ApTUCT yXxe 6biBan C BbICTy-
naeHnsamu B HensbuHcke He pas3 (1928, 1943) un
6b11 XOpowo 3HAaKOM MecTHoM nybnunke. O HeM
coobuwana raseta «4ensabuHckun pabounin» 23
Mas 1943 roga: «K. Ceprees nsieHsieT TOHYan-
LWKNMN 3MOLUNSMN POMAHTUYHOCTU>.
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~ Tlocne BOWHbI KYJbTYPHbIA OTAbIX XUTEnewn
pasBuBancsa crpemMuTenbHO. B napke npoxo-
AVAN NpasgHWKK, NpeactaBfeHns Ha pasHbiX
nnowaakax. Hanpumep, Ta Xe raseta «Ye-
nabuHckun paboumnin» 5 ceHTAbpsa 1948 roga
coobwana o ToM, 4yTo B ropoackom cagy A. C.
MyWwKnHa CocTosNcsa KapHaBasn, NMOCBSALWEHHbIN
30-netuto komcomona. lNMpogoaxkana 3By4daTb B
cagy B NIeTHUI nepuog nerkas cmmdoHnyeckas
My3blka. OAHOMY M3 XUTenen 3anoMHUANCH
KoHUepTbl 1955 roga, oH coobwan, 4TO CO-
6unpanocb Ha KOHLEpPTbl CTONIbKO Ny6ankn, 4To
MecT He xBaTtano.

B ropoackoM cagy Ha KaTke cyliecTBoBana
wkona dgurypHoro kataHusa. [Aa, aa. Okasbi-
BaeTcs, TpeHepom pabotan B 3TOM wkone W.
. Pomaposckuin ¢ 1964 no 1967, 6narogaps
WHdOpMaLUM O TpeHepe, A y3Hana u O LWKoNe.
06 sToM hakTe BoObLWE Mano KTO 3HaeT.

MocTeneHHO ropoackon cag obycTpauBasncs.
MpaBaa, nocne ero peKoHCTpyKumn B 1937 roay,
cnepywowas npoumsowna Tonbko B 1977. Cra-
pble AepeBSAHHbIE CTPOEHUS 3aMEHUIN HOBbIMM.
Ha wMecTe pepeBsiHHOM 3CTpadbl MosBWAACh
coppeMeHHasa. Caenann M COBPEMEHHYI TaH-
LeBanbHYyl naowagky. Onsa Takmx nwobutenen
A0 CUX MOp YCTpauBalTCA TaHUbl B Napkax ro-
poaa. OTKpbINNCE 3asbl 4S9 3aHATUN CNOPTOM,
WwaxMaTHas BepaHAa, TEeHHWUCHas naowaaka,
AETCKUI ropoAoK, CNOpTUBHOE rMose, feTHee
Kade, aTTpakuMoHbl A8 AeTeln MU B3POC/blX,
BHOBb Hayan QYHKUMOHMPOBATb KaTOK, W
nossunacb 6asa npokaTta CnoOpTUHBEHTaps,
BMAMMO, >XW3Hb JIeTHEro TeaTpa MOCTENEeHHO
yracna, seab B ropoae gasHo paboTtanu npo-
deccmoHanbHbie TeaTpsl.

B 1983 roay B ropoackom cagy 6bin ycra-
HOBJIEH BPOH30BbIN NaMATHUK MNO3TYy ANeKcCaH-
apy Cepreesuuy [lywkuHy ckynbnTopa J1. H.

Jintepartypa

TONOBHWLKOr0. MHE HpPaBUTCS STOT NaMSITHUK.
Hurpe takoro HeT. OH cpa3sy ctan pocronpu-
MeuyaTenbHOCTbO ropoa. Kaxabln rog B AeHb
poxaeHusa [ywKnHa 34ecb MNPOXOoAsAT uUTeHus
CTUXOTBOpPEHMIM no3Ta, Awbon MoOxXeT npo-
YnTaTb, MPOXOAAT ApYyrne npasgHudyHble Me-
ponpuaTua. Cioga Cbe3XalTCs TaHueBasibHble
KOMeKTUBbl U3 coceaHnX obnacten u Hawero
pernoHa u ycrtpausatoT [lywkuHckmi 6an Ha
Kpyrnown naowaan. HapsaaHble napbl TaHLUYIOT,
KaK TaHueBasna ceeTckasa nybnuka Ha 6anax B
XIX Beke. 3By4nT My3blka BpeMeH noaTa. 5 cra-
patocb He NponyckaTb TakuUx NpasgHUKOB, BeAb
B AETCTBe 4 caMa 3aHMManacb B TaHLUEBalbHOW
CcTyamn 6anbHbIX TaHLUEB.

B 1999-2002 rogax B ropoackom cagy
6bbina nposedeHa rnobanbHas PEKOHCTPYKLMS.
ABTOpOM rnpoekTa crtan apxutektop H. H. Ce-
MeNKUH. MNMoAHOCTbIO 6blnM 06HOBMEHbI 3e/1eHas
W urpoBas 30Hbl. Annen ykpacuanm QOHTaHbI.
MosiBUAUCL CKYMbMATYPHblE KOMMAO3MLMW MO
ckaszam [lywkKnHa Ha [eTckom nnowagke <Yy
NyKoMopbsi»: Tpuauatb Tpu boraTbips, ctapyxa
nepes pasbuTbiM KOPbITOM M CTapuK C HEBOAOM,
non ¢ bangon, waMaxaHckas uapvua v uapb,
6enka c 30n10TbiMM Opewkamm, baba-Sra, nepeg
naowaakon yctaHosmam oHTaH «30n0Tas pblb-
Ka». A Ha naowaake — MUHUATIOPHbI NaMATHUK,
HacToswmM Takon (ck. OnekywmH) 6bia OTKpPbIT
6 nioHa 1880 roga B MockBe.. ManeHbkue aetu,
npoxoas MUMO MaMsATHMKa B Ccajy, FOBOPST,
yTo 3TO0 «[lyTKMH». 3HAOT. 3HAUUT, poaUTENMU
MM 4YnTaloT cKasku [ywkuHa. MNpowsbiM NeTOM
nosiBunacb AepeBsHHas CKyJbATypa Mno3Tta Yy
OETCKOro pecrtopaHa «[lMyLwKnH>».

BoT TakmMm ropoackon cag 6bii1, n TaKMM Mbl
BUAMM ero cerogHsa. K coxaneHuio, uctopwu-
YECKUX CBEAEHUM O HEM COXPaHMNOCb He TaK
MHOrO.

1. YensbuHckas o6aacmyb: sHyukaonedus. Toma 1 - 7. Yensaburck: KameHHsitl nosic. 2003-2007, a makdce pacckasbl cmapo-

JHCU/108.
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The evaluating ngn network reliability performance

A.S. NORBOEV
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Technologies

Abstract. In this study, the function, struc-
ture of the NGN network, the importance of re-
liability in the NGN network, its characteristics,
methods of its provision are presented. Also,
the quality indicators of packet transmission
in the NGN network, the main parameters and
aspects are presented, the impact of network
elements on performance in the NGN networks
are considered.

Keywords: NGN network, QoS, reliability, IP
packet transmission, statistical parallel connec-
tion, dynamic parallel connection, total load.

The NGN network is an open and distributed
network, with media gateways providing ac-
cess to a remote flexible commutator across IP
networks. But due to the fact that the transport
network is separated from the Switch, due to a
malfunction in the work of the network, damage
to hardware part equipment or malfunctions
in the Switch itself, it loses the possibility of
managing media gateways. In this case, media
gateways can not serve abonents and signifi-
cantly affect the workability and durability of
the system.

At present, the issues of the need to converge
telecommunication networks and services are
especially of great importance, in recent years,
in the field of telecommunications, there has
been a situation in which the operator receives a
large amount of revenue from the transmission
of speech traffic, which is significantly the main
source of data traffic. In addition, the service
and support for data transmission networks will
cost operators much cheaper than traditional
networks (UFTT), which are designed to trans-
mit pre-addressed traffic.

The NGN network is the principle and meth-
od of building communication nodes, which
ensures the organization of new services to the
account of the unification of Network Solutions,
the release of the functions of providing services
to the last network node and the integration of
them with traditional communication networks,

which implies that privatization management
will provide an unlimited set of services with

Increasing the reliability of the elements of
the NGN network will depend in many ways
on the maintenance of the apparatli part of
the system, the programmatic supply and the
management of the elements in the network.

The relevance of the problems of identifying,
assessing and subsequent application of the
quality of service to users leads to a further
increase in the enrichment of communication
networks with new multimedia services. To
implement them, it is necessary to take into
account the dependence of the size of the al-
located resource on the type of Service. This
will make the issue of network infrastructure
planning more complicated.

Depending on the situation, QoS (Quality of
service — quality of service) can cover all the
organizers of the abonent service (concluding
a contract, equipping with means of communi-
cation, assistance by the system in unfavorable
situations, payment for services, etc.) or only
part of it.

Typical service criteria are: speed, accuracy,
readiness, reliability, security, simplicity of con-
nection, etc.

In NGN networks, there are ITU-T recom-
mendations on the most important indicators
that determine the standard of packet quality.
They are grouped into two ballslamga accord-
ing to the analyzed aspects of the transmission
quality.

The first group includes the characteristics
of the delivery of NGN packages:

e Delay in IP packet transmission in NGN
networks (IP packet Transfer Delay, IPTD);

* IP packet Delay data transmission in NGN
networks (IP packet Delay data, IPTV);

e Share of lost IP packets in NGN networks
(IP packet Loss Ratio, IPLR);

e The percentage of IP packets transmitted
by error in NGN networks (IP packet Error Ra-
tio, IPER) [1].
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~ Formal determination of the entered indica-
tors will be seen as follows [2]: for the network
segment, the delay in IP packet transmission is
determined from the following relationship for
successfully transmitted and error-transmitted
packets (t2-t1), in this case tl1 is the time to
enter the segment where the packet is being
seen, while t2 is the time to exit the segment

Let's assume the following:

t2 > tl and (t2 — t1) < TMAX (1)

bunda tmaks-the maximum allowed value of
the delay, if the time exceeds it, the loss of the
package comes out.

The delay in the transmission of the packet
from the source to the recipient of the packet
is determined as the sum of the delays on all
segments of the network, the organizers of the
route on which the information flow is walking.
The average value of latency is found as the
average arithmetic value of the latency of the
group of IP packets being analyzed.

Delay in delivering a k-IP packet from a
remote source to a remote receiver TK is de-
termined from the following relationship:

tk = xk — d1, 2 (2)

bunda xk and d1, 2-corresponding case
k-and etalon (first) IP packet delay absolute
value.

IPTV value stream services and TSR protokoli
has an important importance for choosing win-
dow sizes.

The percentage of lost IP packets is deter-
mined as the ratio of the total number of lost
packets to the total number of packets received
in the IP packets group being analyzed. The loss
of packages occurs as a result of an increase in
the waiting time from the maximum allowed.

Accordingly, the percentage of IP packets
transmitted by error is determined as the ratio
of the total number of packets received by error
to the total number of packets received by the
group of IP packets being analyzed.

List of used literature

The second group includes the performance
characteristics of network infrastructure:

* network efficiency (speed of successfully
transmitted packets);

* willingness to work.

The first characteristic is determined as the
ratio of the volume of successfully transmitted
information to the observation period, and the
bit is measured in seconds.

¢, = 1-T/(365%x24x60) (3)
Compatible:
T =(1-c,)x365%x24x60 (4)

In order for the coefficient of readiness to
be "five to'qqizlik", that is, sa = 0,99999, we
will calculate the value with which the down-
time will be 5,3 minutes per year.

The viewed list of indicators does not re-
flect all aspects of the service process to the
user's requests and basically characterizes
the delivery of IP packets. Currently, technical
specifications are being prepared for connec-
tion installation and connection completion
indicators [3].

It is planned to ensure the performance of
network elements in NGN networks. To ensure
the consistency of the management of the ele-
ments of the multiservice Network, 3 methods
are provided.

- with statistical parallel connection;

- with dynamic parallel connection;

- with dynamic parallel connection and total
upload.

A comparative analysis of the methods
ensuring the management consistency of the
elements of the NGN network according to the
presented measurements was carried out. The
analysis suggests that in order to increase ro-
bustness, improve the quality of maintenance
and increase the level of use of the system, it
is recommended to work in a dynamic mode
with a total load. =

1. Gulto'raev N.H., Khodjaev N.S., Normurodov A.D. Telecommunications networks.- T.: "Science and technology”, 2011.
2. Baklanov I.G. NGN: printsipi postroeniya I organizasii /pod Red. No, it's not.N.Y.Chernishova. - M.: Eco-Trendz, 2008.
3. Shneps-Shneppe M.A. Architecture PARLAY I seti svyazi novogo pokoleniya NGN
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K Bonpocy 0 BNUSAHWUM TMOPOTEXHUYECKUX COOPYXKEHUI Ha
BOAHble Buonornyeckne pecypcbl BOAOXpPaHUNULL

Bnaaumup Bnagummposuy JIOTMHOB

KaHanaaT 6Guonornvyeckmnx Hayk, CTapLUnm HayYHbl COTPYAHMK
Hwmxeropogckon nabopatopumn ®IrbHY NocHNOPX

MocrtaHoBka npob6nembl. Pabota rmapo-
TEXHUYECKMX COOPYXEHWUM CcBs3aHa C Yyrpo-
301 rmbenn BOAHbIX BUONOrMYECcKnx pecypcos
(BBP). naBHbiM 0bpa3soM Mmonoan pbi6, B pe-
3yfnbTaTe nonagaHus ux B rmuapoTypbuHbl IC un
HaCOCHble YCTaHOBKM CUCTEM BOAOCHabXeHus.
Ana obecnedyeHns akonormyeckom 6e3onacHo-
CTNU BOAOEMOB PoCCMMCKMM MpUpoAO0OXPaHHbIM
3aKoHO4ATeNbCTBOM NpeaycMoTpeHo Tpebosa-
HVYe MO OCHAaLEHWUID M’MAPOTEXHUYECKUX COOpPY-
XXEHWN ycTponcTtBammn, obecneymBaroLMMU OT-
BOA pblbHOM MonoaM 13 Bogo3abopHOro noToka
C YCNIOBMEM COXPaHeHMUs eé >KXM3HecrnocobHocTw.

Cos3paHue 1 skcnayaTaumsa nNoTUH U rnmapo-
TEXHUYECKMX COOPYXeHun B PO npuBenu K He-
raTMBHbIM @HTPOMOreHHbIM M3MEHEHUSAM peu-
HbIX 1 MOPCKMX SKOCUCTEM, YTO HAHEC0 3Hauu-
TenbHbIN ywepb BBP. MNMpaBuna ncnonb3oBaHms
BOAHbIX pecypcoB BoaoxpaHwunuw, PO wn cno-
XKUBLUAACS MpPaKTUKa UX MPUMEHEHUS HEe Yy4u-
TbIBAlOT rapaHTMPOBaHHble OO6bEMbl U pPEXUM
NnonyckoB Ans obecneyeHns ycrioBWMI HepecTa
pbl6 B HMXHUX bbedax rmapoysnos, He pery-
MpYoT cpaboTKy YpOBHSA HENOCpeaCTBEHHO B
BOAOXPaHMAMLWLAX AN CO34aHMs YyCNOBMI pas-
MHOXeHMS M Haryna pblb. OCTaTOYHbIN MPUH-
umMn n hopMmMpoBaHMe BeCEHHMX 3KOJ10ro-Xo-
39MCTBEHHbIX MOMYCKOB NMPUBEN K KaTtacTpodu-
YECKOMY CHUXXEHWI0 BOCMPOU3BOACTBA NMpPOXOA-
HbIX M MONYMNPOXOAHbLIX pblb6, @ MCKYCCTBEHHOE
BOCMpPOM3BOACTBO OKa3anoCb HeAOCTaTOYHO
3 dHeKTUBHLIM A/ BOCMONHEHUS noTepb BBP.
MponcxoauT HemocpeacTBeHHas rmbenb pbib m
KOPMOBbIX OpraHusmos B arperatax '2C u Bo-
po3abopax. Bonpoc ywepba BOAHbIM 3KOCKCTE-
MaM HeAOoCTaToO4YHO NpopaboTaH C TOUKU 3peHUs
HOPMaTUBHO-MEeTOAMYECKMX peKOMeHAaumnn.

Kpome Toro, npnuymnHoi 6onblimnx notepb BEP
ABNSEeTCs 3KCnnayataums sogosabopoB 6e3 ad-
(eKTUBHbIX CPeACTB 3awmTbl pblb. CneagyeT oT-
MeTUTb Takxke cnaboe npMMeHeHne sKonoruye-
CKUX M NOBeAeHYeCcKMX cnocobos pbibo3awmTsl,
OTCYTCTBME Hay4HO-MpPOU3BOACTBEHHOMN 6a3bl
Mo NPOEeKTUPOBAHUIO N BHEAPEHMIO HOBbIX MNep-
CNEKTUBHbIX KOHCTPYKUWIA P3Y n ap.

OueBMAHO, 4YTO BO34AENCTBME TUAPOTEXHU-

YeCKMX COoopyXXeHui Ha BBEP BogHbIX 06BHEKTOB
cneayeTr m3ydyaTb 4epe3 MNpu3My peakuum Ha
3KOMI0rMyeckme ycnosmsa obutaHmsa polb, nayvye-
HWSA BMAOBOIO, pa3MepHOro U KOJIN4YeCcTBEHHOMo
CocTaBa NoOKaTHOW MOI0AM, pacnpeneneHns Mn-
rPaHTOB B MPOCTPAHCTBE U BpeMeHn. be3 3HaHui
0 3aKOHOMEPHOCTAX NMPOCTPaHCTBEHHO-BPEMEH-
HOro pacnpegeneHunss BBP B BOAHbIX ob6bekTax
(n 30Hax OENCTBUSA rMAPOTEXHUYECKUX COOpY-
XXEHWIN) HEBO3MOXHbI peKoMeHaaumMu no aKono-
rmyeckmm cnocobam 3sawmtbl Monoan pbi6. Ha
COBpEMEHHOM 3Tane HabnwpaeTca ycuneHue
aHTpornoreHHoro dakTopa, CBSI3aHHOro C BBO-
OOM B AeNCTBME HOBbIX M’MAPOTEXHUYECKUX CO-
OpPY>XEHUN N MHTEHCUBHbIM pa3BUTMEM BOAOMO-
TpebsieHUs B pa3HbIX CEKTOPaxX 3KOHOMUKU PO,

HecMOTps Ha AOCTUIHYTbIM Nporpecc B Mo-
3HaHMM 3aKOHOMEPHOCTEN MNpPOCTPAHCTBEHHO-
BPEMEHHOro pacrnpegeneHnus NoKaTHbIX MUrpa-
umi n mMonoamn pbi6 B baccenHe p.Bonru, Hau-
6onee KM3y4deHbl TONIbKO BEPXOBbS W AenbTa
[1-6]. YuacTkn CpegHen Bonru, B OTHOLUEHMMU
MOKaTHbIX MUrpaunii nsydveHol cnabo. Bmecte ¢
TeM, BbIICHEHWE 3aKOHOMEPHOCTEN MNpPOCTpaH-
CTBEHHO-BPEMEHHOro  pacnpegeneHns  BBP
CpenHelr Bonru n ocobeHHO B 30HaxX AENCTBUS
rMAPOTEXHUYECKNX COOPYXXEHWUI NpeacTaBasioT
HECOMHEHHbIN MHTepec. OnpeaeneHne BAMSHUS
rMAPOTEXHUYECKUX COOPYXEHMN Ha BOAHbIE
6nonormndeckmne pecypcol (pbibHOE HaceneHue,
KOpPMOBbIe OpraHu3Mbl) FOpbKOBCKOro U Yebok-
CapCKOro BOAOXPaHUAMLL B COBPEMEHHbIX YC/0-
BMSIX U COBEPLUEHCTBOBAHUS MeTOAOB OLEHKM
ywepb0oB pbiIBHOMY XO3SIMCTBY SABNAETCH, TaKUM
obpas3oM, akTyanbHON 3ajauven.

MaTtepuanbl um Metoabl. Matepuan ans
AaHHoM paboTbl cobpaH ¢ 1979 no 2013 roabl
Ha FopbkoBCKOM M YebokcapcKOM BOAOXPaHU-
nvwax. Mcnonb3oBanucb AaHHble apxmMBoB oc-
HNOPX 1 coBpeMeHHbIX HaTYpPHbIX UCMbITaHUNA.
C6op wXTMONOrMYEeCcKnx MaTepuanoB MNpoBoO-
anncsa no obuwenpuHateiM MeToamkam [7-12].
KoHueHTpaumns (4nmcneHHocTb) pbi6 cTapliero
BO3pacTa B CETHbIX YyJ/i0OBax onpegenssnacb Mo
NMpOMbIC/TIOBOMY ycunuto (3k3./ceTb*cyTkun). OT-
6op npob 300MnaHKTOHa 1 3006eHTOCa no [13-
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14]. OueHka yllepba BbP onpeaeneHa no
[15].

PesynbTartbl n 0b6cy)xxaeHme. B xoge npo-
BeAEHHbIX HaMu nccnenoBaHnin 6b110 yCTaHOB-
JIeHO, 4TO 3KCnayataums rmapoTeXHUYEeCKnx
COOPYXXEHWUI HAHOCUT owyTuMbIN ywepb BBP, B
0Co6eHHOCTU pbibaM U 300M/TaHKTOHY.

Obuwee konuyecTtso Monoau pbib, npowea-
wern yepes TypbuHbl MC B HEpPECTOBLIN Mepu-
on 2013 ropa coctaBun 3716,9 MNH. 3K3., U3
HUx 2324,2 MNH. 3k3. normbno. Obuiee kKonm-
yecTBO pbibbl 3a JIETHMA Mepuos COCTaBuIO,
COOTBETCTBEHHO 13214 MAH. 3K3., U3 KOTOPbIX
391,8 mMaH. nornbno. O6Llee KOAMYECTBO MO-
noawn pul6, npowepwen yepes TypbuHbl MC B
oceHHun nepuog 2013 roga coctasuno 30,175
MJTH. 3K3.. U3 Hux 18,051 MnH. 3k3. norubno
npwn npoxoxaeHun arperatos MNC. Takum, 06-
pa3oM MakcuMmasibHas rmbenb monoau pbi6 npu
npoxoxaeHuu rugpoarperatos [2C nponcxoant
BECHOW.

Mo KOHUEHTPaUNK IMYMHOK pbi6 B akBaTOpUM
[OpbKOBCKOrO BOAOXPaHMAMLLA Bbile MAOTUHbI
2C, MOXHO KOHCTaTMpOBaTb, UYTO OCHOBHOM
cKaT MoJiogM pblb K MAOTUHE PacrosioXKeH Mo
npaBoMy b6epery. Ecnu cyamTb no MakcuMMalnb-
HOM KOHLEHTpauMu JIMYMHOK, TO OCHOBHbIM Me-
CTOM HepecTa pblb B HMXHeM b6bede MIC aBns-
eTcs 6uoTtonmyeckast 3oHa C (Bogoembl «lpope-
31»). MurpaumnoHHbie nyTu pbib p.Bonra npone-
ratoT MMEHHO K AaHHOMY y4yacTKy. Hanbonbluee
BMAOBOE pa3Hoobpasne n ero KoJUYeCcTBeHHbIe
XapaKTepUCTUKM Habnwganucb B HMXHEM bbe-
¢de Hwumxeropoackon MC (Yebokcapckoe BOAO-
XpaHunuue). OTo cBA3aHO C pa3Hoobpasuem
6MOTONMNYECKNX 30H B HMXHEM bbede.

BunaoBon coctaB U YMCNEHHOCTb pblb (cero-
neTok n obwas) B HMxHeM bbede MC oceHbo
MO CPaBHEHMUIO C JIETHMM NepMoaOM B LIESIOM He
MeHsieTcs, B BepxHeM b6bede - 3HauMTEeNnbHO
CHMXKaeTcs. DTO CBsA3aHO C 60/bIMM pa3HOO-
6pa3neM bMoTonNMUYecKMX 30H/NOMAEN B HUXKHEM
6bede OT peyHbIX C CU/IbHbLIM TeYeHnEeM A0 CTOo-
AYMX BOAOEMOB OTKPbITOro M 3aMkHyToro (ne-
puvoanyeckun) Tuna.

B uenom aHanmsupys BuMaoBoe pa3Hoobpa-
3Me CeTHbIX Y/I0BOB B palioHe Hwuxkeropoackom
C MOXHO OTMETUTDb Crieaytowee: Hanbonbluee
BMAOBOE pa3Hoobpasve M ero KoNM4ecTBEH-
Hble COCTaBMstOWME XapaKTEPHbI NS HUXHEro
bbeda (Yebokcapckoe BogoxXpaHuIULe) BBUAY
pa3sHoobpa3sna buoTonnyecknx 30H/Mnosnen; oT-
MeYyeHO 4eTKoe pasrpaHuyeHne BCTpevYaemo-
CTW OTAENbHbIX BUAOB BO BPEMEHHOM acrekTe;
B yJlOBax AOMWHMUPYKOT OKYHb W MJOTBa; pac-
npegeneHune ocober pbl6 cTapwmx Bo3pac-
TOB B npocTpaHcTBe (buMoTonMyeckme 30Hbl) U
BpeMeHW (BecHa, 1IeTo, OCeHb, 3MMa) rnokasasno
TONbKO KOHTArnoO3HbI XapakTep pacrnpegerne-
HUa ocobel B HMXHeEM bbede Huxeropoackom
2C, B BepxHeM bbede pacnpeaeneHne ocobei
B MPOCTPAHCTBE HOCUT pas/iNYHbIN XapakTep

(KOHTaArno3HbIN, CNy4YamHblA, paBHOMEPHbIN);
KOHTarno3Hblli XxapakTep HOCUT pacrnpeaeneHme
ocobel nNo BMAAM CTaplmx BO3pacToB pbib Kak
ONs HUXKHero, Tak u ans sepxHero 6bedos Hu-
»eropoackon MC.

Mo pe3ynbTatam uUccnefoBaHWn BUAHO, 4TO
OTHOCUTENbHAsA NJIOTHOCTb PbIGHOrO HaceneHus
HMXHero 6beda Huxeropoackon MIC 6onblue,
YyeM B BepxHeM. DTO TeCHO CBSA3aHO C rmapo-
normein n mopdonorven 6MOTONMYECKUX 30H.
Kak oTMevatloT gpyrue uccnegosaTtenm, Hanbo-
nlee nnoTHble KOHUeHTpaumu pblb6 oTMevarTCs
B 30HaX C KPyTbIMW MOBOpOTaMu pycen, T.e. B
30HaX, XapaKTEPU3YIOLNXCSA MHOXECTBOM U3y~
UMH, pEe3KUMU U3MeHeHUsMU rnybuH B npepe-
nax HebonblWNX akBaToOpun. B neTHuir nepuog
OOMOSTHUTENBHO B aKBaTOPUSAX BOAOXPaHWAMLL
Habnwpnaetcs MaccoBass rmbenb pblbbl B pe-
3ynbTaTe «LUBeTeHUs BOAbl». DTO He ABNseTCs
npsaMbIM cneacTemeM paboTbl ruapoarperatoB
Hwxeropoackon C, HO BAMAET Ha pacnpe-
AeneHne mxtnodayHbl B akBaTopMm BOAOEMOB.
Mpwn 3TOM rmbenb pbibbl B HebokcapckoMm BoAO-
XpaHunuuie B 4-6 pas HWMXe MO CPaBHEHUIO C
FOpbKOBCKUM.

MakcuManbHbi yuepb BBP HaHOCUMbIN 3a-
60opoM/n3bATNEM BOAbI TECHO CBSA3aH C UX 06b-
€MOM, TaK Xe KaK M nonagaHuve B HUX 4vyxe-
poAHbIX BMAOB pbl6. OCHOBHYK 4acTb pblb,
nonajawwmx B BOA03abOpHble COOPYXeHUS
npeacTtaBuTeN CEMENCTB KapnosbixX (74,4%),
OKyHéBbIX (16,4%) wn cenbaeBbix (5%). YBe-
NM4yeHre Jonu nonagaHus 4yxepoaHbiX BMAOB
pbl6b B Bogo3abopbl pp.Bonra, Oka cBA3aHO C
NIMMHM3auMen NPeCcHOBOAHbIX PEYHbIX CUCTEM,
NOBbILWEHNEM YPOBHS TEMNOEMKOCTU U MUHEpPA-
nn3aunm B yCNoBusx rnobanbHOro notenneHus.
OTO CnNocobCTBYET YCNELWHOM HaTypanusaumm um
3KCMaHCUM AeNbTO-3CTyapHbIX COIOHOBATOBOA-
HbIX BMAOB pbib. [lonsa yyxepoaHblX BUAOB B 06-
wen yncneHHoctn pol6 (3k3./1000 M3) Ha BoAO-
3abopax ¢ rnybuHHbIMKM Orosl0oBKaMm COCTaBs-
eT 57-85%, ¢ pycnosbiMu orosioBkamu — 2-9%,
C OroJIOBKOM KOBLUOBOro TMna — 6-13%.

OcHoBHas Macca Mo/sioAM nonasller B BO-
nozabopbl pp. Bonra, Oka, Cypa 310 cymepeu-
HO-HOYHOE BpeMs. 3TO O06BACHAETCA noTepen
3pUTENLHOM OpUEHTaUMKM MOSIOAN MPU HU3KOWN
OCBELLEHHOCTN, N Kak, crneacteme — 60sbluoe
nonagaHue eé B B0oA03abopsbl.

YCTaHOBNEHO, 4TO nonagaHue KOPMOBbIX
OpraHmM3aMoB B BOA03abopHble COOPYXeHus Ha-
npsiMyto CBsi3aHO C obbeMoM 3abupaemoin MMmn
BOAbl. Tak, yCTaHOBNEHA BbICOKas CKOPPEnpo-
BaHHOCTb yulepba oT rmbenu KOpMOBbIX Opra-
HM3MOB B HaTypasZibHOM UcYncieHmn (T) ¢ 06b-
eMoM 3abupaemoin Boabl Bogosabopamu (M3).

YpaBHeHuMe perpeccuu, annpokcuMmmpytoLlee
JINHENHYIO 3aBUCMMOCTb MeXAay yLepbom oT run-
6enn KOpMOBbIX OPraHM3MOB (300MJIAHKTOHA)
BbIpaXX€HHOM B HaTypasibHOM BblpaxeHun (T)
n o6beMoOM M3bATON BOAbI BOoAo3abopoM B Be-
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CEeHHWI nepuoa BpemeHn (M3) nmeet Bua: Y, =
0,0000120 x X, - 0,4486 (R> = 0.97; r = 0.98;
p = 0000002).

CyMMapHbI yuwepb BBP npu pabote 10 Bo-
no3abopoB MopbKOBCKOro n Yebokcapckoro Bo-
noxpaHunuu, coctasmn 45056 kr nnmn 45 1 B Ha-
TypasibHOM BblpaXXeHuu.

B ToM umncne no pp. Bonra 2 1, Oka - 42,1
T, Cypa - 0,857 T B HaTypasibHOM Bblpa>XeHUMW.
Hanbonbwnii ywepb6 BBP B HaTypanbHOM uc-
ymncneHum (Kr, T) HaHoCKT BoAo3abop [3epKMH-
ckon T3 ¢ oronoBkoM KoBwwOBOro tuna. Cne-
AYET OTMETUTb, YTO CyMMapHble NoTepu pbibHbIX
3anacoB oT BogonotpebneHuvs B genbte Bonru B
nepuog ckata Mosoamn pblb oueHeHbl 601ee Yem
B 19 TbiC. TOHH [2].

PaszpabotaHa MeToamka pacyeta obuen
dyHkumm xenatenbHoctn (O®XK) ana pbi6o-
3alUTHBIX COOpPYXEHU napka BoA03abopos
FopbkoBckoro u Yebokcapckoro BOAOXPaAHU-
. 270 3P DEKTUBHbBIA UHCTPYMEHT Ans pe-
weHna coxpaHeHuns BBP, nonagawowmx B BO4O-
3abopbl; paHxunpoBaHue P3Y no ero kayectBy/
3P PEKTUBHOCTU; KBaIUDUKALMOHHON OLEHKMU
P3Y no 3HauveHuto O®X wn ap. BbigeBneHa Tec-
Has Koppensauusa mexay nokasartensmu obuien
dYHKUMM XKenaTenbHOCTU U KO3IhDPULMEHTOM

Bbu6nuorpacdunyecknii CNUCoK:

3 PeKTUBHOCTM pbi6O3aLMTHBIX YCTPOUCTB BO-
[03abopos..

YpaBHeHuMe perpeccuu, annpokcummpyrouiee
JIMHENHY0 3aBUCUMOCTb Mexay ODX n koadhdu-
umeHToM apdekTmBHOCTU (%) P3Y nmeer BUA:
Y,=0,013%xX, - 0,4396 (R* = 0.77; r=0.88; p =
0.0002).

TyT cnegyer OTMETUTb, 4TO B HacTosiwee
BpeMsi 6onee 20% Bopo3abopoB Ha opbkOB-
CKOM BoAoxXpaHunuuie He nmeet P3Y, a Ha Ye-
6okcapckoM BogoxpaHunuuwe Ao 43%. Takum
obpasoM, uccnepoBaHus no 3HPEKTUBHOCTHU
P3Y Bopo3abopoB C BHeApeHMEM HOBOro noa-
xoAa KBanndbUKaLuMOHHON OLEeHKU cnocobCcTBy-
€T coXpaHeHunto BBP B cOBpeMeHHbIX YCT0BUSAX.

Mpn ruapoMmexaHusnpoBaHHbIX paboTtax B
YebokcapckoM BOAOXPaHUANLLE MaKCMMasbHbIM
yuiep6 BBP oka3biBaloT 3eMCHapsiibl BbICOKOW
MpoOM3BOANTENTIBHOCTbIO.

BbiBoAbl. Hanbonbwuin ywep6b BogHbiM 6mo-
NlorMyecKkuM pecypcaM HaHOCAT ruapoTexHuye-
CKMe coopyxeHus BecHol. CymMapHble noTepu
pblbHbIX 3anacoB OoT BogonoTpebneHns B Mopb-
KOBCKOM UM YebokcapckoM BoAoOXpaHuauMax
B BeCeHHUW cocTtaBnsaT 6onee 2 mapa. 9K3.
(2340,2 MnH. 3k3. '2C + 16 MAH.3K3. NapK BO-
no3abopos). m
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OcHoBbI peabunutaumn y 00osribHbIX OCTE0APTPO30M

Y. K. KAMUJIOBA,
A. X. CA®APOB

TalwkeHTCcKasa MeguumMHCcKasa akagemusi, TallkeHT, Y30ekucTaH

Octeoaptpo3 (OA) Haubonee yacTtoe 3abo-
JleBaHMe CyCTaBOB W O4HO M3 CaMbIX COLMAIbHO
3HAUYMMbIX B PEBMATONIONMN K3-3a BeayLux
NpUYMH UHBaNMAM3aumm B Mumpe. PacrnpocTpa-
HEHHOCTb €ro cpeau HaceneHus [AoCTUraer
20%, a B rpynne nuy B BoO3pacTte crapwe 75
net — 80%. ®aktopamu pucka OA cuumTaroTCs:
HacneacTBeHHOCTb (y poacTtBeHHMKoOB 40—60%
nauneHToB pernctpmpytotcsa npusHakn OA);
KOHCTUTYUMOHanbHble  aKTopbl (Bo3pacr,
YXEHCKMUWN MOJ, OXMUPEHME, BblICOKAs MMOTHOCTb
KOCTHOW TKaHW); nokasnbHble dakTopbl (TpaBMbl
CYyCTaBOB, CHMXXEHME MbILLEYHON CUMbl, NATOsO-
rmyeckasi NnoABMXKHOCTb CycTaBa). Yacto umeetr
MeCcTOo coveTaHue Heckonbkmx hakTopos [1]. OA
Nno CBOEN pacrnpoCTPaHEHHOCTU NMAMPYET cpeau
bonesHelr OMNopHO-ABUraTeslbHOro annapara.
YCTaHOB/EHO, YTO Ha4danbHble AereHepaTuUBHbIE
nameHenus npu OA, xapakTepusywwme aebroT
3aboneBaHnsl, HauyMHaKTCA C NATONOrMYECKOoro
npouecca B cybxoHapanbHOM KOCTU, obecneun-
BaloLen Metabonn3M xpsia, YTo B AasibHENLEM
KOPPEeNUpYyeT C KIMHMYEeCKMMn cumntomamm OA
N acCOLMMPYETCS C MOCTOSAHHbLIM MPOrpeccmpo-
BaHveM 3abosieBaHns N yBeNMYEHNEM MapKepoB
KOCTHOrO obMeHa, WHuMUMMpYS paspylleHue
XPSALEBON TKAHM KakK B CMHOBMAsNbHbIX, TaK U B
HecMHoBManbHbIX cyctaBax. Camasa pacnpocrpa-
HeHHasa opMa NaToNIOrMKN Y MOXWUNbIX NOAEN U
rnaBHas NpuUMHa HETPyAO0CNOCOB6HOCTU, Bbi3bl-
BawLlas yxyaleHne KavyecTBa XU3Hn, 0CobeHHOo
rnocne Kaxaoro obocrtpeHns, — OA KOJIEHHbIX U
TasobeapeHHbIX cycTaBoB [2].

OcHoBHas uUenb ne4vyeHus naumeHToB c OA
3aK/IlOYaEeTCsl B OrpaHMYEeHMM MNporpeccupoBa-
Husa 3aboneBaHus, a peabunutaummn, B KOTOPOWN
HY>XAQlTCs BCE MaUMEHTbl MpakTUYecKn nocne
Kaxxgoro oyepenHoro ob6oCTpeHuss natonornye-
CKOro npouecca, B yMeHblueHun 6oneBoro
CMHAPOMA, BOCCTAHOB/IEHUN YTPAYEHHOM 3a ne-
puoa 060CTpeHuss MYHKUMOHAIbHOM CNOCO6HO-
CTW CYCTaBOB W B KOHEYHOM UTOre B NMOBbILLEHUN
KayecTBa XXM3HM NAUMEHTOB C MOCTOSHHO MNpo-
rpeccMpyrlowmm gereHepaTuBHbIM  MPOLECCOM
B OMOpHO-ABUraTesibHOM annapaTte. Kputepum
9@PEKTUBHOCTM OCHOBbLIBAETCA Ha OLEHKe
OVMHaAMUKKM 6011, DYHKUMOHANIbHOM aKTUBHOCTHU

N obLLEM COCTOSIHMM MaumeHTa. DTN KpUTepun
Bbl6paHbl B COOTBETCTBMM C peEKOMEeHAaAUNSMM
MexayHapogHon pabouvein rpynnbl OMERACT
(Outcome measures in Rheumatology). BaxxHoe
3HaYeHMe NMeET OLLEHKa TaKXXe Ka4yeCTBO XM3HMU,
CBSA3aHHOE CO 340pOBbeM, 1 N060YHbIE 3P EKThbI
MPOBOANMbIX peabunnTaumMoHHbIX MepPONpUATU
[3]. Ansg oueHkn 3pHEKTUBHOCTM Kypca BOCCTa-
HOBUTENIbHOro sieveHnss 6onbHbIX ¢ OA ncnon-
3yeTcs TpeHA 6annbHON OUeHKM PyHKLUMOHaNb-
HOrFO COCTOSIHMSA cycTaBoB no wkane WOMAC
B abCONOTHbIX BEINUYMHAX, TaK KaK M3BECTHO,
UTO MHAEKC SABNSEeTCa 06LEenpuHATON aHKETOMN,
npeaHasHayeHHoOM Ansl  OUEeHKM CMMMATOMOB
OA ((pyHKUMOHANbHOCTM) CaMMM MALMEHTOM,
anbrodyHKUMOHaNbHbLIA  MHAEKC  Lequesne.
JNleuebHbit koMnnekc y 60nbHbIX OA Ha Ha-
YanbHOM 3Tane BOCCTAHOBUTENbHOIO JieYeHUs
COCTOMT W3 pa3rpy3ku MOPaXXeHHbIX CyCTaBOB
(orpaHuyeHue npebbiBaHUS Ha HoOrax, MCMosb-
30BaHMe nasnoyku, baHgaxen npm xoabbe). Ong
CHATUSA 60M1EBbIX MMOMEHHbIX KOHTPaKTyp M BOC-
CTaHOBJIEHMSA MbILEYHOro KopceTta, obecneunBa-
toLiero ymeHbLlueHve Ha 50—60% anHaMmnyeckom
Harpy3km Ha KOCTHO-XpsiLLEeBble CTPYKTYpbl
CyCTaBOB, Ha3Hauyasicsl neyebHbli MaccaXk CooT-
BETCTBYIOLLEro OTAesia MO3BOHOYHMKA WM MbILL,
OKpYXaloLWmMX NopaxKeHHbIA cycTaB, nsberas npu
3TOM BO3[ENCTBUS Ha caM cycTaB. B neyebHbin
KOMMMIEKC HeobX0AMMO BKIKOUUTb 3aHATUS fe-
yebHOM TrMMHACTUKOWN, KOTOpble MPOBOAATCS B
nexayeM WM CUASMEM MOJSIOXKEHMU BOJbHOrO,
MO3BOJISOLLEM UCKIIIOUYUTL CTAaTUYECKYHO Harpys-
Ky Ha cycTaBbl. iIcnonb3oBaHMe yrnpaxXHEeHW Ha
M30TOHMYECKOE HanpsiXXeHue ANs YKpenieHus
MbILL, YJy4YllaeT KpoBoobpalleHuss B 065actm
CyCTaBOB, He npuberas K HarpysouyHbIM Tpe-
HMpoBkaM [3,4]. BceM naumeHTaM Has3Hayanm
MeToAbl annapaTtHon dusnoTepanum mn banbHe-
oTepaneBTMYECKMe Mpoueaypbl, HanpaBieHHbIE,
npexae BCEero, Ha CHATUE afirM4yeckoro CUHApPO-
Ma, OKa3aHMe CTUMYJIMPYIOLWEro BAUSHUS Ha
obMeH BellecTB, ycuieHue Tpoduyeckux Mpo-
LeCccoB B CyCTaBax, YJ/lydlleHue ABUraTesibHON
dYHKLUMM CyCTaBOB KOHEYHOCTEM W MO3BOHOY-
HMKa, NMpeaoTBpalleHME MblleYHbIX aTpoduii n
TYronoABMXHOCTU cycTaBoB [5].
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" BakHbIl acnekT peabununtaunm y 60nbHbIX OA
nocne BMelIaTeNbCTB MO 3HAOMNPOTE3MPOBAHMIO
CcycTtaBoB. [1py 3TOM, HECMOTPS Ha MOCTOSIHHOEe
COBEpPLUEHCTBOBAHME KOHCTPYKLUMN U TEXHUKU
UMNAaHTaumMn, @yHKUMOHANbHbIE MCXOAbl 3H-
[OMpOTE3NPOBAaHNSA He BcCeraa yAOBAETBOPSOT
W naumeHTa, n Bpaya. NpuUYNHON HEYAOBIETBO-
pUTENbHbIX Ppe3ynbTaToB 3HAOMPOTE3NPOBaAHUS
B nogasnstoweM O60/blUMHCTBE Clly4YyaeB $B-
NSATCS CyLWeCTBEHHble HapyLeHUs CTaTUKM U
JIOKOMOLMN, BbIPaX>XEHHOCTb KOTOPbIX 3aBUCUT OT
OABHOCTU U TAXECTU AereHepaTUBHO-ANCTPOdU-
YecKoro npouecca B cycrasax. Bcneacrsme anu-
TenbHOCTM 3aboneBaHns pe3ko CHMXaeTcs cunia
MbiLwL,. [o3Xe B Npouecc BOBEKATCA U Apyrme
CTPYKTYpbl OMOPHO-ABMIATENIbHOIO arnnapaTa,
NpOBOLINMPYS BO3HWUKHOBEHWE CJ/IOXHbIX aganTa-
LLMOHHOKOMMEHCATOPHbIX NEePEeCTPOEK HE TOSbKO
ero yHKUMIM, HO N aHAaTOMUYECKUX B3anMMOOT-
HoweHun. CchopMMpoBaBLUMECS NATONOrMYECKMe
W3MEHEHUS COMPOBOXAAKTCA  OrpaHUYeHUEM
BbINosIHEeHWS TpeboBaHW NOBCEAHEBHOM XWN3HMN
Ha 36%, npodeccnoHanbHON AeaTeNbHOCTH
— Ha 67%, coumanbHbIX PYHKUMA — Ha 25%.
Peabunutaums 60nbHbLIX NOCNe TOTaslbHOrO 3H-
[onpoTe3npoBaHnsa  Ta3obedpeHHbIX CyCTaBOB
(T2TC) — AnuTenbHbIN, HENpepbIBHbIA, MHOMO-
CTOPOHHWI N MHOTO3TAaMHbIN NPOLLECC, B KOTOPbIN
6onbHON Ao/mkeH ObiTb BK/OYEH A0 MOJSIHOrO
BOCCT@HOBMIEHUS  (DYHKUMKA  ONEPUPOBAHHOWN
KOHeyHocTn. OAHMM M3 3TanoB peabunutaumm
nvy nocne TOTC saBnseTcs no3gHui peabu-
AnTaumoHHbIn nepuog (ot 3,5 no 8 mec nocne
onepaTMBHOIO BMelwaTeNnbCTBa) — nepuoa Mak-
CUManbHO BO3MOXHOIO YCTPaHEHUsS rMnoTpodun
MbILUL, AFOANL, U HUXXHUX KOHEYHOCTEN, MOJIHOIo
BOCCTAHOBNIEHUSA CTaTOAMHAMUYECKNX (DYHKLUMN
OMNOpHO-ABUraTeNnbHOro annapata, ¢dopMmpo-
BaHMs HOpMasibHOro cTepeoTuna xoabbbl, NMK-
BMAAUMM MO34HUX OCJSIOXKHEHUA OrnepaTMBHOIO
BMelwlaTenbcTBa [6]. 2To TpebyeT npumeHeHue
MeANLMNHCKNX TEXHONOMNI U MEANLIMHCKUX PEKO-

Jintepartypa

MeHAauul 3TanHom peabunuraumm gaHHOW KaTe-
ropum nuu, noapasyMeBaroWMX WUCMNOSb30BaHMEe
C onpeaeneHHon uenbio He Tosbko JIOK, mMexa-
HOTEpanuu M py4yHoOro Maccaxa, HO WU aKTMBHOe
NnpMMeHeHne neyebHbIix PrUanyeckmx pakTopos.
OcHOBOWN peabunmTauMoHHbIX MEepOonpUATUA
M B Mnpouecce KOHCEPBAaTUBHOIO JSleYeHusl, 1 B
nocneonepaumoHHOM nepuoae Mnocne apTpo-
NNacTUKN SIBASIKOTCS KOMMJIEKCHbIE MPOrpamMmsl,
BK/IlOYaKOLWMe MacCa)k, NedyebHyio rMMHaCTUKY,
fleyeHne TepMasibHbIMM BOAAMW, pPa3nMyHble
BapWaHTbl 3NeKTpoTepanuu, Nasep, BaKyyMHYIO
KOMMPECCOPHYK Tepanuio, TpyaoTepanuio W
MHOroe apyroe. [1pu 3ToM cnpaBeasvBo CYMTaET-
Csl, YTO KayecTBo peabunutaumm obecneumaer
He MeHee 50% ycnexa apTpornnacTuku, a npu
KOHCEPBATUBHOM JleYEHUN —  OJIUTENbHOCTb
peMMccun 1 3ameaneHne NporpeccMpoBaHuns 3a-
6oneBaHus [7]. Upe3Bbl4alHO BaXXHbIM aCNEKTOM
NIeYeHuns, a 3aTeM peabunmtaumMm XpPOHUYECKOro
CYCTaBHOIO CMHAPOMa, OCOBEHHO B TEpPOHTO-
NIOrMYecKkon MnpakTuke, SBNSeTcaS 0byuyeHune
naumeHTa 6bITOBbIM AEACTBUAM U HaBblikaM. [ns
MHOIMMX HaWWX NauueHTOB CO CTOMKMMKM Mopdo-
NIOrMYECKNMUN U3MEHEHUSIMU CTPYKTYPbl CYCTaBOB
CTAHOBSITCS MasIO4OCTYMHbIMW NPOCTENLINE, 3e-
MeHTapHble ABmxeHus. CTpax u oxuaaHme 6onu,
KOHTpaKTypa WM runepMobunbHOCTb CycTaBa
3aTPYyAHSIIOT Xoabby, MOBOPOThLI B MOCTENN, NpU-
CaxmBaHWe WM BCTaBaHWE CO CTysla U KpoBaTu.
Takue NaumeHTbl HYXXAAKTCS B FPYMNMoBbIX N UH-
OMBUAYaNbHbIX 3aHATUAX A1 BOCCTaHOB/IEHUS
noBceAHEBHOW ABUIraTeNbHOM akTMBHOCTK [8].
Takmm 06pa3oM, yunTbiBas BbllleCKa3aHHOE,
npeacTtaBnseTcs akTyanbHoM npobnema paspa-
60TKM peabunuTaumMoHHbIX Nporpamm ansa 60b-
HbIX OA C y4eTOM MHOroakTOpPHOCTK NnevyebHo-
OMArHoCTUYeCKoro npouecca, MpPUMEHEHUEM
KaK MeAWKAMEHTO3HbIX, TaK W HeMeAWKaMEH-
TO3HbIX METOAO0B BO3A4ENCTBMA (amMeToTepanuu,
pu3nyecknx TpeHUpoBOK, dusmdeckmnx dakTo-
poB, NCMXocoLnanbHON peabunutaumm n ap.).m

1. Anekceesa JIH, Tackuna EA, Kawesapoea HI! Ocmeoapmpum: snudemuoi02usi, Kaaccugpukayus, gakmopbsl pucka u npo-
epeccuposaHusi, KAUHUKA, duazHocmuka, neverue. CoepemenHas peemamoaozus. 2019;13(2):9-21.
2. National Clinical Guideline Centre. Osteoarthritis. Care and management in adults. London (UK): National Institute for

Health and Care Excellence (NICE). 2014 Feb. 556 p.

3. Cudopos B.[., lepwun C.B. Peabuaumayusi hayueHmoa ¢ ocmeoapmpo3oM. Bonpocwl kypopmoiozuu, pusuomepanuu u

seye6Hol usuveckoli Kyromypul. 2015; Ne5, C.28-35.

4. Kopabaesa H. H. KomnsaekcHoe seueHue u peabuaumayusi 60/4bHbIX ¢ 0e2eHepamueHbiMU 3a604€68aHUSIMU CYCMABO8.

B3zenasd peabunumoaoeza // loaukaunuka. 2014, 2 (1), 38-41

5. @uaamosa EC, Typosckas E®, Anekceesa JIH. KomnaekcHas mepanusi XpoHU4eckoz2o 6018020 CUHOpOMA Yy NAYUEHMOo8 ¢
ocmeoapmpumoM KoJeHHbIX cycmagos. IPpdekmusHas papmakomepanus. 2018;(19):18-25.

6. Tuykas E.B, CmupHosa U.H., Muptomosa H.®. u dp. KomnaekcHasa peabuisumayusi 60/16HbIX 0CMeoapmpo3oM nocae mo-
Ma/bHOo20 3HOONPOME3UPOBAHUS MA306e0PEHHbBIX CYCMAB08 8 N030HeM peaburumayuoHHom nepuode. Pusuomepanus, 6a1bHe-

os102us u peabuaumayus. 2015; 14 (1): 19—25.

7. Kroon F, Carmona L, Schoones ], Kloppenburg M. Efficacy and safety of nonpharmacological, pharmacological and surgical

treatment for hand osteoarthritis: a systematic literature review informing the 2018 update of the EULAR recommendations for the
management of hand osteoarthritis. RMD Open. 2018 Oct 11;4(2):e000734. doi: 10.1136/rmdopen-2018-000734. eCollection 2018.

8. Hochberg MC, Altman RD, April KT,et al. American College of Rheumatology 2012 recommendations for the use of
nonpharmacologic and pharmacologic therapies in osteoarthritis of the hand, hip, and knee. Arthritis Care Res (Hoboken).
2012.64(4):465-74.

772 HAYYHbIM OBO3PEBATEb « 5 (113) / 2020




TEXHUYECKUE HAYKH

YcoBepLUeHCTBOBaHNE pe3epBHOM cxeMbl ydyeta Ha HINC

«KanenkmnHo-3» CNKHNe124

AnbBupa 3nHyposHa TAXAYTOUHOBA
CTYAEHT MarncTpaTtypbl
Caml'TY

AHHOTaymsi. B pgaHHoM cTatbe onucaHa
npuHunnuaabHas pabora CMKH u PCY, criydan
rnepexoga 13 OCHOBHOM CXEMbl y4eTa B pe3epB-
Hyl cxemy y4deta. Hegocratku PCY, nytu ux
YCTPaHeHuA.

KnroueBbie cnosa: 1CI1, CUKH, PCY, CU,
TTO, WUJ1, Pr1, HIIC, NUbI1, CON

OCHOBHOM Uenblo  Ans TPaAHCNOPTUPOBKMU
HePTN ABNAETCA KOMMEpPYECKUMA ydeT HedTu.
Hanbonee >ddeKkTMBHbLIM MeETOAOM  Yy4eTa
pacxofa B HacTosilee BpPeMsA CUMTaeTcs npu-
MeHeHMe crneunanbHbiX NpubopoB  yueTa,
NOIYYMBLUNX Ha3BaHMe «pacxogomepbl» (cyeT-
umkmn). Pacxogomep - 310 npmbop, cocrosuiee
M3 HECKOJIbKMX 4acTen, U3MepsLWmnx pacxon
BewlecTBa (KMAKOCTM, rasa unum napa) [1]. Ux
MCNOJIb30BaHWeE MO3BOMISET OCYLECTBAATb yyeT
pacxoza KoMMepyeckon HedTw.

MpuemocaaToyHbln  NyHKT HedTn (MCM)
- 3TO CMOXHbIA KOMMNEKC, Ha KOTOPOM WH-

XXE€Hepbl MO Y4YEeTHbIM OrnepauusiM Ha OCHOBe
M3MEpPEHUI C MOMOLLbD CUCTEMbI W3MEPEHUS
KonmyecTBa WM nokasaTenen kKadectBa HedTH
(CUKH) onpenenstoT KOAWMYECTBO TOBapHOWM
HedTn 6e3 6annacrta, nepegaBaeMon OT OAHOMN
CTOPOHbI K ApYyron. B 3aBuCuMMOCTM OT uenen,
npecneayembix Npu yyeTe, yCNOBHO pasnivyaioT
onepaTuBHbIN M KOMMEpYecKui y4yeT HedTu
n HedTenpoaykToB. lpu onepaTMBHOM yuyeTe
npeanpusaTMe camo YyCTaHaBNMBaeT METOAbl,
TeXHMYecKne cpeacrtsa M TpeboBaHUA K TOu-
HOCTW U3MEpPEHUIN, @ NPU KOMMEPUYECKOM yyeTe
pPYKOBOACTBYIOTCSA CTaHAapTaMu, APpYrMMn HOp-
MaTUBHbIMW AOKYMEHTaMu, NPUHSATbIMU B yCTa-
HOBJIEHHOM MOPSAKE, U COrNaLleHNsIMN CTOPOH.

Ona ydyeta HedTM M HedTEnpoayKTOB WUC-
Nosib3yeTCs ABa OCHOBHbIX METOAA U3MEPEHUS:
CTaTU4YecKme U3MepeHus U AMHaAMUYecKne m3s-
MepeHus.

Pasnunumna mexay vsMepeHUsiMU NpUBEAEHbI
B Tabnuue N91

Ta6smya N°1

AnHaMunyeckne nsMepeHus

CrtaTnuyeckue usMmepeHus.

- KOJIMYEeCTBO NPOAYKTa HanMBatoT B eMKOCTb (pe3sep-
Byap, MEPHUK, UMUCTEPHY U T.A4.), NpefHa3HaYeHHYIO
OS19 XpaHeHUs, TPaHCNOPTUPOBKM WUNU CreumanbHO
A9 ydeTa NpoAyKTa;

-onpeanendarT N3BeCTHbIM METOAO0M KOJIMYECTBO MpPO-
AykTa (HanpuMmep, 06BEMHO-MacCcoBbIM MeTOAOM,
HenocpeaCTBEHHbIM B3BEWMNBAHNEM U T.Ll,.);

- oTbupatoT npoby npoaykTa;

- N0 pe3ysbTaTaM U3MEPEHUIN BbIUMCNAIOT 06bEM Un
Maccy npoAykTa v no npobe onpeaensioT napameTpsbl
KayecTBa.

- 3anoJIHeHMe pe3epByapa NpoayKTOM;

- MoAroToBKa pesepByapa K Y4YeTHbIM onepaumsam
(oTcTon, cnue “noaToBapHON BOAbI");

- MpoOBeAEeHMe yUYeTHbIX onepauni;

- OTKayka npoAykra n3 pesepsyapa;

- MOAroTOBKa pe3epByapa K npuemy npoaykra (u3-
MepeHue ocTtaTtka u T.4.).

Ons ydyeTa nMpoAoyKTOB Ha MarucTpasibHbIX
TpybonpoBoaax Npu HeENpepbiBHOW Nepekayke
6onbwnx obbemMoB Heobxoammo 6onblioe KO-
JIM4EeCTBO pe3epByapoB, KOTOpble nooyepenHo
MCNOMb3YKTCA ANS NpPOBEAEHUS YKa3aHHbIX
onepauun. Kpome TOro, 3TM onepauum TpyaHO
noapaloTcs aBToMaTMlaummn n ans nx BbiNosHe-
HUS TpebyeTcsa 6onblioe KONMYECTBO 06CTyXN-
BaloLLlero nepcoHana.

MNepexon Ha PCY MoxeT 6bITb Kak MjaaHo-
BbIM, TaK W BHEeNNaHoOBbIM. PaccMoOTpuM psj

NpUYNH Nepexona U3 OCHOBHOW CXEMbl yyeTa B
pe3epBHYI0:

[MnaHoBas:

1) pekoHcTpykumsa CUKH (OCHOBHOM CXeMbl
yyeTa HedTn);

2) npoBeseHue paboT No METPOSIOrMYECKOMY
N TexXHW4yeckoMy o6cnyxuBaHuto, TpebyoLwmx
octaHoeky CUKH no B3auMHOMY corfnacuio
chawwern n npuHumMatowen ctopoH (TO-3 UBK,
TO-3 MNP, peBusns npob6osabopHOro ycTpoun-
cTBa);

HAYYHbIN OBO3PEBATENb ¢+ 5 (113) / 2020 [ =kl



TEXHUYECKUE HAYKH

3) 3anosiHeHue HedTbi Ku3 PN y4acTKoB
14 MH nocne npom3BoAcCcTBa MaaHoOBbIX pabor,
ecnn pacxon HedTn 4epes TP pabouen W
HVXXE MUHMManNbHO-AOMYCTMMOro npejena co-
rnacHo CBMAeTenbCTBY 0 nosepke [1P.

BHennaHoBas:

1) pabota MNP (CMKH) B HeaTTeCTOBaHHOM
AnanasoHe N3MepeHunii;

2) 0OAHOBpEMEHHbIN O0TKa3 Ha paboyen n pe-
3epBHOM WJ1 nnm Heckonbkmnx paboumx W TP
nnu cnepywowero obopygoBaHusa: GUNLTPOB,
CTpPYEBbINPSMUTENEN, €CIN pacxoa vyepes oaHy
ucnpasHyto WJ1 mn3 octaBwMXCS NpeBbllaeT
pgonyctmmble npegensl paboyero ananasoHa MNP
COrflacHoO CBMAETENbLCTBY O ero NoBepKe;

3) n3bbiTouHOe AasneHue HedTn nocne [P
HVMXXEe 3HaYeHWUs, YCTaHOBSIEHHOIo B MHCTPYK-
unm no akcnnyataunm CUKH n HEBO3MOXHOCTHU
yCTaHOBNEHNS HOPMUPYEMOIO 3HAUEHUS;

4) OTK/IIOYEHMS IN1eKTPO3Heprun bonee yem
Ha 2 4aca wau npu oTkase UbBIT;

5) Hannume yTeuek HedTU Yepe3 3arnopHYto
apmaTtypy 6arnacHoro Tpy6onposoga CUKH;

6) otka3z COU;

7) ype3BblyanHble CUTyauumn, Npu KOTOPbIX
akcnnyaTtauna CUMKH HeBo3MOXHa.

Hepoctatkamn PCY gasngrTcs:

- AN NOArOTOBKM pe3epByapa K pe3epBHOM
cxeMme y4yeta TpebyeTcs ero oTCTON B TedyeHue
ABYX 4acoB;

- HEKOPPEKTHOCTb MOKasaHWMN YypOBHEMepa,
HeobXx0AMMOCTb PYYHOro 3aMepa pyJiIeTKon;

- npeaenbl AOMNYCKAEMOW MOrpewHoCT m3-
mepeHuin PCY coctasnsieT £0,5%:;

- YBEJIMYEHME BpEMEHM MO COCTaBMEHUIO
aKkTa npuema-cgaum HedTu;

- yBeSIMYeHne TpyAOeMKOCTHN B npoLecce 3a-
mepa npu PCY.

Ona peweHnin HeagoCTaTKOB MpU pe3epBHOM
cxeme y4eTa:

1) npyMeHeHne HaknaAHbIX pacXoa0MepoB;

2) MOHTaX pe3epBHON W3MEPUTENbHON Nn-
HUI.

PCY HedT CUMKH N2124, peanunsyeTt KoOcC-
BEHHbIN MeTo[ CTaTU4YeCKMUX U3MEepeHuin mac-
Cbl. B oTAenbHbIX CiiyyasaX, No COracoBaHUIo
caarolwen n npuHUMatowen CTopoH Aonycka-
eTCs BECTW y4YeT No CpeAHen Npon3BoanTesb-
HocTn CUKH N°124 3a nocnepgHue 4 vaca
NpyU HEU3MEHHOM pexXuMme nepekavykm HedTw.
Ouncnetyep TTO 3a 4 vyaca OO0 nepexoga Ha
PCY (ecnn o nepexoge WM3BECTHO 3apaHee)
HanpaenseT dakcorpammy onepaTtopy Pl o
HeobxoammocTn noarotoBkn PCY. OnepaTtop
TOBapHbIM PN nocne nonyyeHus akcorpammel
oT ancnetyepa TTO o nepexone Ha PCY, ocy-
wecTtengeTca nepexon Ha PCY B cneaytouwem
nopsaake[2]:

e O corfacosaHu ¢ amcnetdyepom TTO
onpeaensieT pesepsyap, C KOToporo 6yaet ocy-
LWeCTBAATLCS caada HedTu;

e pPOM3BOAWUT MOAFOTOBKY CpPeaCTB W3-
MEpEeHUN K BbINOSIHEHUIO W3MEPEHUI B COOT-
BEeTCTBUM C TpeboBaHUAMU TEXHUYECKOW [0o-
KyMeHTaumn Ha CU;

e NpoBepsieT McnpaBHOCTb NpobooTbop-
HUKa M eMKOCTK Ansa obbegnHeHHOoN npobsl;

e MPOM3BOAWUT ABYXYacCoOBOE OTCTamBaHue
HedTN K 3amMep YpOBHS MOATOBApPHOW BOAbI B
pesepsyape;

e nNpousBoAMT cO6pOC NOATOBAPHOWN BOAbI;

e Npous3BOAMT OTHOp TOYeyHor npobbl
HedTn ¢ pesepsyapa cornacHo NOCT 2517 [3];

e Ha BpeMsa ydyeTa HedTM no PCY obe-
CNeYMBaET WCKJIIOYEHME CMelleHUs MOTOKOB
HedTn pe3epByapoB, ydacTeywowmx B PCY oT
OCTasibHbIX pe3epByapoB.

NHXXeHepHO-TEXHMYECKMA nepcoHan pac-
CUYMTbIBAEeT 3HayeHuMe YpPOBHEW COOTBETCTBY-
IOWNX YCNOBUAM YTBEPXAEHHOW MeToauKe
n3mepeHuii Ha PCY. Mpu oTCyTCTBMK AOCTATOY-
HoW ToBapHom (cBobogHon) emkocTn B Pl HIMC
«KanenknHo» 3HadyeHus ypoBHEN onpeaenstoT
NO COrnacoBaHWIO CO CAalrowen U npuHUMato-
e CTOpOHaMMN.

Mepekayka HedTM C pasHbIM COAEPXKAHMU-
€M Cepbl, W3 HECKOSIbKUX MNOArOTOB/EHHbIX
pe3epByapoB MNOCNe ABYyX4acOBOro OTCTOSA W
APEHMpPOBaHUS NOATOBApPHOM BOAbl, MPOU3BO-
OUTCA B COOTBETCTBUM C MHCTPYKLUMEN NO KOM-
nayHaupoBaHuto HedTn Ha HIMC «KanenknHo».
MopaaoK MoAKIYEHUS pe3epByapoB Ha pas-
AenbHbI NpueM/caady onpegensieT agucneryep
TTO B 3aBUCUMMOCTU OT Hanuuusa HedpTn B PI,
Kon4yecTtBa MNpuHUMarLWwen HedpTn, n npoumnx
TexHonormdeckux ycnosun. HedTb c pesep-
Byapa Pl «KanehkunHo-3», Pl «KanenknHo-1»
rnocrtynaet 4yepe3 kamepy @OIY Ha Bxoa noa-
nopHoi HacocHon HIMC «KanenknHo-3». Cmecb
HedTen C BbIXxOAa MOAMOPHON HACOCHOM 4yepes
6arinacHble 3a4BMXKM MOCTYMNaeT B OCHOBHYHO
HedTeHacoCHy, OTKyaa MNOoCTynaeT B Maru-
CTpanbHbli HedTenposog MH «AnbMeTebBCK-
Mopbknin-3» DN 1000 mM[2].

Mpepnaraetca MoAepHM3aUUS pe3epBHOMN
CXeMbl yyeTa KOCBEHHbIM METOAOM AMHaMuye-
CKUX n3MmepeHunin. [insa atoro Heob6xoanmmMo ocy-
LWEeCTBMTb MOHTa)X pe3epBHON U3MEpPUTESIbHOMN
JIVHWI NYTEM U3MEHEHUS 06BA3KN B TEXHO0MN-
yeckor cxeme Ha HIMC KanenknHo-3. Bbinosn-
HUTb nogbop npeobpasoBaTens pacxoga Ans
pe3epBHON M3MEPUTESIbHON NIMHUIA N MPOBECTU
rmapaBnumyeckmii pacdyet TpybonposoaoB Ans
pasfinyHbIX ycnosuii paboTtel. Npun ycoBepLueH-
CTBOBaHWM pe3epBHOM CXeMbl yyeTa nepexos Ha
PCY npouzonget cnegytowmm obpasom: HedThb,
MUHYs CUKH, yepes 6arinacHble 3a4BUMXKM MNO-
ctynaet Ha WUJ1 yyeTa no ynbTpa3ByKOBOMY pac-
X0A0oMepy, NpoXoAs vepes WapoBble KpaHbl U
Janee Ha BX04 OCHOBHOM HedTeHacocHon HIMC
«KanernkunHo-3». locne namMeHeHns pe3epBHON
CXeMbl y4yeTa YMEHbLUMTCA Aonyckaemas no-
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rpewHoCcTe npu nepexoge Ha PCY. CHuautca ans fy), yTo 0becneunT onTUMasnbHy paboTy
Harpy3ka Ha PIl HIMC «KanenknHo» (He 6ygetr Bcen HIMC. YMeHbLINTCSA AONyCcKaemMas norpeLu-
HeobxooMMOCTM MNoAroTaBnMBaTb pe3epByapbl HOCTb NMpu nepexoge Ha PCYm

Jintepartypa

1. TOCT 15528-86 Cpedcmea usmepeHrutl pacxoda, 06sema UaAU MACCbl NPOMeEKaWUx Hcudkocmu u 2asa. TepmuHbsl u onpe-
desenus (c Uam.N 1) M.: I'CC CCP - 96c.

2. H-17.060.00-TIIK-034-19 HHcmpykyusi no 3kchJyamayuu cucmem UsmepeHull Koauvecmea u nokazamesel kayecmsa
Hegdmu Ne124 [ICII HIIC «KanetikuHo» - 152c.

3. T'OCT 2517-2012 Hegpmvb u Hegpmenpodykmul. Memodsi ombopa npo6. M.:@I'YI1 "BHUHP - 76 c.
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KombunHmnpoBaHHoe ncnonb3oBaHue 2-x 0 N'MC
Ha ropHopyaHom npeanpusaTnm AO «I'MK KasaxanTbiH»

Poman Bnagummuposny MAMOHTOB
MarmcTpaHT

Onxac TynereHoBu4 KAMU30B
MarncTpaHT

Oamup Bepukosuy CAPXKAHOB
MarncTpaHT

HayuyHbin pykoBoauTensb K.T.H. OneHtok C.I1.

KaparaHavHCKun rocyaapCTBEHHbIN TEXHUYECKU YHUBepcuTeET. . Kaparanga

BBeaneHue

C HeobxoamMmocTbio BBeAeHUsa undposBmza-
LMW Ha TOPHOPYZAHbIX NPeanpuaTUSX BCTas BO-
NpOC B KaKMX MPOrpaMMHbIX MpoayKTax BeCTu
06paboTKy pe3ynbTaToB CbeMOK. bbl10 pelweHo
ncnonb3osaTh MO Surpac Ha OTKPbITbIX FOPHbIX
paboTax Tak KaK AaHHbI NpOrpaMMHbIA NPO-
OYKT no3BosiseT npouwe Bectn obpabotky OIP
n MO Micromine wncnonb3oBaTtb npu MNP Tak
KakK OH OT/IMYHO MOAXOANT ANSA MNpPOEeKTUpo-
BaHWSA, NnaHupoBaHus M 06paboTkn CbeMOK
NOA3EMHbIX FOPHbIX BbIPAbOTOK M OUYUCTHbIX
NPOCTPaHCTB.

O6paboTka pe3ynbTaToB MapKLUenaepCcKmnx
3amepoB A0 2018 roga BpYy4HYHO, C NOSAB/IEHU-
€M HOBbIX TEXHOSIOMMM M NpOrpamM TakmMx Kak
Micromine, Surpac obnerumnace o6paboTka
pe3ynbTaToB MapKLIENAepCKMX 3aMepoB, pac-
yeT 06beMOB, MNNaHWpoBaHWE TOpHbIX paborT,
NoCcTpoeHune 6ypoBbIX BEEPOB N MHOrOe ApYyroe.

PaHHee npu npoekTupoBaHunM 6ypoBbIX
BEepoB Mapkuenaepa CcoCcTaBasau nacnopt
BPYYHYIO Ha 6byMare c UCNosb30BaHWEM MaHa
Ha KOTOPOM HaHeCeHbl KOHTypa pyAHOro Tena
Ha ABYX TFOPM30HTax C MOMOLLbIO KOTOPOro
OTCTpamBasica KOHTYp 6ypoBoro Beepa, 3aTtem
C NMOMOLLbIO IMHENKN U TpaHcnopTupa pucosa-
INCb CKBAXWHbI.

BbIMOAHAAM  MOCTPOEHUA  OYUCTHBIX Mpo-
CTpaHCTB B 6/I0KOBbIX KapToykax M B anbbome
pa3pe3oB MX pa3pe3 C HaHEeCEHHbIMW MOLLHO-
CTAMM M Yr/laMU HaKIOHOB, HO BCE XE& OHU He
[aBann MosHOM KapTUHbI NMPOUCXOASLLErO MOoA4
3eMnien, Tak Kak 3To 6bi10 BbIMOHEHO B 2D
dopmaTe, a paspe3 6710Ka BbIMNOSHAACS TOMIbKO
Nno OAHOM UNW NO ABYM JIMHUAM pa3pesa.

[o npuMeHeHnsa nporpamMmMmbl Surpac, OTKpbl-
Tble ropHble paboTbl TakuMe KakK COoCTaBleHue
nacrnopta BBP, noacuet 3anacos, 06beMOB OT-
BasiIOB NPOU3BOAMNUCH B py4dHYyto. CocTaBneHue
nacnopta BBP npoussogunn Ha nnaHweTtax,
Ha KOTOpbIX HAHOCWAW KOHTYp B3pblIBAEMOIrO
6noka no Mapkuwengepckon cbemke. C no-
MOLLbIO MacwTabHOMW NUHENKM HAHOCUAW psALbl
CKBaXWH, BCe 3TO 3aHMMasi0 MHOIMO0 BpeMeHU
Ha cocTtaBneHme nacnopta BBP. JTta pabota
BbinonHanace B 2D. C nosgBNeHNEM nporpaMmbl
Surpac gaHHasa paboTa cTana BbINOJHATLCS Ha-
MHOrO 6bICTpen n 3PdEKTUBHEN, UCKIIOYEHDI
HeKoTopble oWWbKN KoTopble MOrAn 6biTb 06-
YCNOB/EeHbl YesloBeYECKUM (PaKToOpOM.

Moacyetr o6bemMOB OTCEBOB WM OTBasioB
NpoOu3BOAMICA aHaANUTUYECKUM, rpadunyecKkmm
N MexaHu4yeckmm crnocobamu.

Mpn aHanuTMyeckoMm cnocobe nnaowaib Bbl-
4NCNAeTcs No pesysibTaTtaM U3MEpPEeHUn JINHUN
W YrI0OB Ha MECTHOCTU UAM No uX PYHKUMAM
(koopanHaTam BepLluH uryp).

Mpu rpadunyeckom crnocobe naowanb Bbl-
UNCNAEeTCs NO pesysibTaTtaM U3MEpPEeHUn JINHUN
WM KOOpAWHAT Ha nnaHe (KapTe). Y4YacToK Ha
nnaHe pa3bmsatloT Ha NPOCTble reoMeTpuyeckue
durypbl (06bIYHO — TPEYFrOAbHUKN), SNEMEHTHI
KOTOPbIX U3MEpPSIOT C MOMOLbIO U3MEPUTENS U
nonepeyvyHoro macwTraba, a nnowaau BblYNCNSA-
10T MO U3BECTHbIM (hOpMyaMm U CYMMUPYIOT.

Mpn mexaHun4veckoM crnocobe nnaowasb onpe-
AenseTca rno njaHy C noMoLblo CrieymanbHbIX
npnbopos (NiaHMMETpPOB) UAM npucrnocobne-
HUM (nanetok). WMHorga 3Tu cnocobbl npwu-
MEHSAIOT KOMOMHMPOBAHHO, HamnpuMep, 4acTb
JIMHENHbIX BENVYUH AN BbIYUCIEHMS naowaan
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onpeaenstoT No njaHy, a yYactb bepyT us pe-
3yNbTAaTOB U3MEPEHUN HA MECTHOCTH.

C npuMmeHeHMeM nporpammbl Surpac npea-
CTaBNSAETCA BO3MOXHOCTb MPOM3BECTM MNoAcYeT
o6bemMoB B Nporpamme, a He B py4dHyto; 06paboT-
Ka CbeMOK 3aHMMAaET MeHblLe BPEMEHW; CKBAXW-
Hbl nacnopta BBP moxHo oTtobpa3uTte B 3D n T.4.

B paHHOlM cTaTtbe 6yayT onucaHbl paboTbl
Takue Kak nocrtpoeHune 6ypoBbiX BEEPOB U MO-
CTPOEHWNE OYUCTHbIX NPOCTPAHCTB B NporpaMme
Micromine, u coctaBneHune nacnopta bBP, noa-
CYéT 06bemoB B nporpamme Surpac.

1. MeToabl BeaeHus o6paboTkun pesynb-
TatoB 3aMepoB B N0 Micromine, Surpac

BypeHune ckBaxwH npu noasemMHonm nobbive
pYAHOro Tena WU XWuibl SBASETCH OAHUM U3
Hanbonee BaXKHbIM U TEXHOSIOMMYECKUN CITOXKHbIM
npoueccoMm. MNMpoekTnpoBaHne 6ypoBbIX BeepoB
B nporpamme Micromine [JaeT BO3MOXHOCTb
onepaTuMBHO 3anpoekTupoBaTb nacrnopt BBP
CO BCEMUM NapaMeTpaMu CKBaXWH (ANVHbI, yria
HaK/oHa), a TakKXe MOo3BOJISeT BECTU pacyeTr
B3pbIBYATKMU.

[Ona npoektnposaHusa 6yposoro Beepa B 10
Micromine Hy>XHbl 2 KOMMOHEHTa: 3TO ropHas
BblpaboTka W kapkac nubo 6504Has mMoaenb
pyAaHoro Tena.

MNocne noaroToBUTENbHBIX PaboT K MOCTPO-
eHnto Beepa (MOCTpoeHMne oCKu, NnpuceanBaHue

MMEHN CTPUHIY ANnsg ganoHen obpabotkm n 1.4.)
KOTOpoe 3aHMMaeT NpubAM3NTENbHO 5 MUHYT,
JenaeTcs pa3pe3 Ha KOTOPOM HaHOCUTCS KOH-
Typ Beepa (pUCyHokK 1):

it -

PucyHok 1 — BbipaboTKa B pa3pese
C KOHTYpPOM rpaHuLibl Beepa

Mocne co3gaHWe rpaHuy, Beepa 3a[aeTcs
Beep CKBAXWH MO MPOEKTY.

[ns 3Toro ykasbiBatOTCs rpaHuubl 6ypeHus
N 3anoJIHAKTCSA MapaMeTpbl B MOSBMBLUEMCS
OKHe (pUCyHOK 2).

PucyHok 2 — 3arosiHeHne quprI 10 CO34aHUK CKBa>XnH n ero pe3sysibtart

Takxke npu co3gaHnm 6ypoBbiX BeepoB
MOX>HO 3a4aTb TUM B3pbIBYATKM, NJIOTHOCTb, 3a-
OEPXKYy B3pbiBa, paccymTaTtb 3apssg v 3abonky
W CeTb pacrnpeneneHuns sHepruu.

JaHHas pabota B O Micromine Ha oguH
Beep 3aHMMaeT MMHYT 10 -15 Tak Kak Bpy4HYHO
3Ta Xe paboTa TpebyeT 40-45 MUHYT.

1.1 NMNocTpoeHue OUYUCTHbIX NMPOCTPAHCTB

Ha cerogHsLWHWIM feHb B CBA3W C NOC/IaHNEM
npesugeHTa o uMdbpoBusaumu nepes ropHopya-
HbIMW MpegnpuaTUAMKM CTOUT 3aJava MocTpo-
€HUSA TpexMepHbIX Moaenen MeCcToOpOXAEHUN,
BKJ1H0UA@s OUYMCTHbIE MPOCTPaHCTBA pyAHMKA.

Ncnonb3oBaHne TpexMepHoOW Moaenun me-
CTOPOXAEHUSA MNO3BOJSISET aBTOMATU3MPOBATb
niaHMpoBaHue, MpPOEeKTUpOBaHME, MNPOrHO3mn-

poBaHME W COMPOBOXAEHME TOpPHbIX paboT,
OTYETHYIO M rpadnyecKy0 AOKYMEHTauUMIo.

3D mogenupoBaHue ropHbIX BblpaboTok w
OYMCTHbIX NPOCTPAHCTB MO3BOJISET ONpeaenmTb
obbem 3anacoB A06bIBaeMOro Cbipbsl, a TakKxe
pelwwaeT Bonpocbl obecneyeHmna 6e3onacHoOCTU
rOpHbIX paboT.

Tak KakK XWbl UMEIT pasHblli Yroa nageHus
N MpoOCTMpaHMsa oTpaboTka MX BeAeTcs Kak
rOPU30HTasIbHbIMU, TaK N BEPTUKASIbHbIMU 6710~
Kamu.

MoCcTpoeHMe OYUCTHbIX MPOCTPAHCTB FOpU-
30HTaNIbHbIX XW/ HAYMHAETCSA C NPUBA3KKN 6510~
KOBOW KapTO4KM, Ha KOTOpPOW B camMoM b6oke
HaHEeCEeHbl BbICOTHbIE OTMETKM MO KpOBJE U
BbleMOYHas MOLHOCTb 6/10Ka.
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= ans noctpoeHuns 6so0ka HeobxoamMmbl Kap-
Kacbl OKOHTypmBawLwmx 610k BbipaboTok u
BbICOTHbIX OTMETOK Ha O6/I0KOBOM KapToukKe.
(PucyHok 3)

Mo nmerowmmMcsa Toukam cosgarotcs ase LIMI
NOBEPXHOCTM MO KpoBne v no noyse. [locne
yero Bce obbeanHseTcs B OAWMH Kapkac, Tem
cambIiM nonyyms 610k. (PucyHok 4)

na noacyeta obbema 6nokoB HeobxoaMMO
M3 Noay4YeHHoro 670Ka Bbl4eCTb 06BHEM MOPHbIX
BblpaboToOK 1 Bblpe3aTb uennkn. (PucyHok 5)

PucyHok 3 — b/ioKoBasi KapToyka C
HaHeCEHHbIMW FOPHbLIMU BbIpaboTKamMm

_

LM scero Bnoka

LM no nouse

PuncyHok 4 — Co3qaHuve AByX
LIMIT n ux obbeanHeHmne

PucyHok 5 = [0TOBbIN 4715
rnogcyetra obrema 6710k

MocTpoeHne OYNCTHBLIX MPOCTPAHCTB MO
CcbeMke

Onsa noctpoeHus 6510Ka N0 CbeEMKE, HYXHbI
3apaHee NOCTPOEHHbIe NOA3TaXXn/ropu3oHTbI U
BoccTawwme. (PUCYHOK 6)

Mo Kaxxaon 3axoAke, Mo M3MEpPEHHbIM yrinam
N pacCTOsIHMSM, B pa3pese 4YepTuTcs ocb 610Ka
M OTKNaAblBaeTCs MOWHOCTb (PUCYHOK 7)

[Janee no ctpuHram (CTPUHI- C aHIIMACKOro
«wHyp>» B MO Micromine aBnseTca nNoananHu-
en) crtpoutcs 610K M NoToM obpe3aeTcs npo-
ekumen (pUCyHoK)

PucyHOK 6 — nogrotoBUTE/IbHbIN 3Tar
3arpy3Ka KapKkacos BblpaboToK

Macurrad 1

a) 6710k € MOLHOCTbIO M yriiamu

6)ock 6710ka  B)pa3pe3 6710Kka
PucyHok 7 - [Npouecc rnocTtpoeHunsi 67ioKka

a) ctpuHru 670Kka

6) yepHoBo/i Kapkac 6710ka B)roToBbii 6J10K
PucyHok 8 -
3aBepuiarLynii 3Tarn nocTpoeHne bs1oka
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2 Moacuer o6bemMoB B MO Surpac

Mocne obpaboTkm cbeMka pyaHbix Ten (puc.
9) HaumHalT nNpou3BOAUTb MocyeT obbema
pyabl (nopogbl), B NEpPBYK o4yepenb CO34atoT
LUTM (Undposasa Tonorpaduyeckas moaenb).

LITM - 3TO0 MoZenb, XapakKTepusytoLiasa no-
BEPXHOCTWN UK KapKacHble Mogenn (06beMHble
Tena).

c e g M AN,
PucyHok 9. CbemKa pyAaHbIX Tes,
obpabotaHHbie GEOVIA Surpac

YTtobbl npousBectM noacyer o6LEMOB B
nporpamme GEOVIA Surpac, ybupatoTt obuwyto
MOoZAesib MOBEPXHOCTU, MOTOM C MOMOLLbK HOBO-
ro CTpuHr dann obBoanTCca rpaHmua pyaHoro
Tena. C noMoLblo HOBOrO CTpUHI darna Kpac-
HbIM LBeTOM 06BOASAT Kpasd O06bEMHbLIX Ten Ha
pasHble cerMeHTbl puc 10 a.

CTpuHr dann - ato dann cayxawmni ans
COXpaHeHnsa o6wmx CermMeHToB, KOTOpble COo-
cTaBnstoT obuee rpadmyeckoe naobpaxeHue.

CermMeHTbl — 3TO AMHUKM obpa3syowme no-
BEPXHOCTN 06BEMHbIX TEJ OTAENLHO.

PucyHok 10. a) PazgesnieHne 06bEMHbIX
T€/1 Ha pa3Hbl€ CErMeHTbI;
6) UTM c HoBbIMU cermeTamu.

Danee ybupas obwmnin ctpuHr dann, ocrtas-
15191 HOBbIW C €ro HOBbIMW CErMeHTaMn co3jaeT-
cs ero LUTM nosepxHocTtn puc. 10 6

Ons BbluncneHna obvemoB (puc.11) B npo-
rpamme GEOVIA Surpac 3anonHsietcs dopma B
KOTOpYo onpepenute nepsyto LTM 3aHocuTCS
LUTM n orpaHunumBatowmii CTPUHI C €ro Home-
poM, 3aTeM BBOAAT MNPUMEHUTb W MonyyatoT
pe3ynbTaT no obbLemam.
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PucyHok 11 BbiyncieHne o6beMoB

2.1 CocraBneHme nacnopta 6ypoB-
3pbIBHbIX paboT NpuUkKAagHOM NporpaMmMmomn
GEOVIA Surpac

B3pbiBHbIe paboThl Ha kapbepe AO «'MK Ka-
3aXanTblH» MAHUPYOTCS METOAOM CKBaXXHbIX
3aps40B. AnaMeTpom 178 MM M NpsiMOYrOo/ibHOM
cetkon 5.5x5,5.

Ons coctaBneHuns npoekta BBP B nporpamme
GEOVIA Surpac tpebyetca obuee mnsobpaxe-
HMEe NOBEPXHOCTM Kapbepa (pnc.12 a) n KOHTYp
pacnosioxeHus ckeaeH (puc.4 6).

a) noJsiHoe n3obpaxeHne Kapbepa,

6) KOHTYp pacrio/IoXXeHNs] CKBaXKnH.
PucyHok 12. /1306paxeHne Moaen Kapbepa.

[Mpn coctasneHnn nacnopta BBP BbINO/HA-
€TCH B cneayloLeM rnopsgke:

- CO3[aHUNs CKBaXWHbl, 3aTeM ybupaeTtcs 06-
wy4a LUITM, BBOAATCA KOMaHAa NPOEKTUpPOBaHMe,
C NOMOLLbIO MPOEKTMPOBAHME B3PbIBHbIX paboT,
CO3[4a€eTCs CETb B3PbIBHbIX CKBaXWH, UCMOJIb3YH
onuMu AN nonuvroHa Ans napametpos Lar u
PaccTosHue (puc.13).
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PucyHok 13. KoHTyp 6/10Ka B3pbiBHbIX paboT;

- jJanee ycTaHaBAMBalOTCA MNapaMeTpbl MO
dopMme puc 14a NpoOEKTUPOBAHUS B3PbIBHbIX
MOJIMFOHOB, YCTaHoBNMBaeTcsa cetka 5,5x5,5
B3PbIBHbIX CKBaXXWH, rnocnae no ¢popme yCcTaHOB-
Ka CKBa)XX€H HaHOCSAT Ha KOHTyp (puc.146).
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Tlopanor ckezim
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a) YCTaHOBKa CETKMN B3PbIBHbIX CKBaXXWH

Vi

6) ycTaHoBKa CKBa>kuH
PucyHok 14 ripoeKTupoBaHus
B3pbIBHbIX MOJINTOHOB;

lMocne BBOAa AaHHbIX MNOAy4yalwT pesynbTaT
HaHeCeHUs CKBaXXWH B KOTOPOM rMoOKasaH UuX
HoMep psiga n ux rnybuHa puc 15.

PucyHok 15. Pe3yibTaT HAHECEHUS CKBaXKUH.

BoiBOA

OnucaHHble NMpUEMBbI paboT ABMIAKTCS Npu-
MepaMM NOBblWEHUA 3HDPEKTUBHOCTM MapkK-
lwenaepckoro obecneyeHmss KOMOMHMPOBAHHbIX
OTKPbITOr0 1 NOA3EMHOI0 CNocoboB pa3paboTku
MECTOpPOXAEHUSA C KOMMJIEKCHbIM WMCMOJ1b30Ba-
HMEM TaKuMX NporpaMmMm, Kak Micromine - ans_
noasemMHbix paboT m Surpac — AN OTKPbITbIX
pabor.

OpgHako cnenyeTt 3aMeTUTb, UTO CMeKTp pac-
CMOTPEHHbIX 3afay, pelaeMbiX YKasaHHbIMU
nporpaMmMmamu, Aaseko He MoJIoH, U MOXET BbITb
CYLWECTBEHHO pacClUMPEH.m
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YcnoBusi BO3HMKHOBEHMUS YapoOonacHbIX CUTYaLUi 1
NPUYMHBI NPOSBNEHUS TOPHbIX YAapOoB

Onxac TynereHoBu4 KAMNMN30B
MarncTpaHT

Hay4Hbin pykoBoautens Onbra NasmcosHa BECUMBAEBA

K.T.H. AOLEHT

KaparaHguHCKUI rocy4apCTBEHHbIM TEXHUYECKN YHUBepcuTeT. . KaparaHga

1 YcnoBusa BO3HWMKHOBEHWUA YyAApOOMNaCHbIX
CUTyauum

OAHOM N3 OCHOBHbIX MPUYUH HEAOCTATOYHOWN
3P HeKTUBHOCTU NPUMEHSEMBIX Mep Npeaynpex-
AEHUA FopHbIX yAapoOB Ha pyAHWKaX sBNseTcs
OTCYTCTBME METOAMKM PAaCUETHOro MporHosa
yAapoonacHOCTM BbIpaboTOK Ha cTagum Cco-
CTaBNEHMS NPOEKTOB OTPaboTKN yAapoonacHbIX
FOPU30OHTOB WMJIM YYaCTKOB W [AOJIKHOrO reome-
XaHn4yeckoro o60CHOBaHUSA MPUMEHSIEMbIX Mep
NPo@UIaKTUKN OUHAMUYECKMUX MNPOSABNEHUA B
BblpaboTKax C y4eTOM BJIUSHUS FOPHO-reosioru-
YECKUX N FTOPHOTEXHNYECKMX (HaKTOPOB.

Takum obpasom, uccrenoBaHue no NporHo-
3UpOBaHUIO U NpeaynpexneHuo ropHbiX yaa-
poB B BblpaboTKax pyAHWKOB, HampaBfieHHble
Ha MoBbileHne 6e30MacHOCTU FOpHbIX pabor,
ABMISOTCA BAaXHbIMU U aKTyanbHbIMWU.

Hanbonee noaBepXeHbl TOpPHbIM YyAapam
Kperkue rnpoYHble FropHble nopoAbl (FpaHuTh,
FHenCbl, W3BECTHAKW, KBapuuTbl, nopdupsbl
W Ap.) B Tex MecTax, rae AencTBylowne Ha-
NPSHXKEHUA 3HAYUTENbHO MpeBbIWAT npejen
MPOYHOCTU MX Ha cxaTume. [Mo3TOMy AocTaTou-
HO KaKoM-1Mbo MMNY/IbCHOW HArpysku wam
"npoBoumnpytowiero siBneHnsa”, 4tobbl Bbi3BaATb
MFHOBEHHOE XpYMKOe paspylleHne, npu Ko-
TOPOM BeCbMa MpOYHbIE NOPOAblI pPa3pbiBalOTCH.

NmetoTca AaHHble, 4YTO nepeHanpsKeHHoe
COCTOSIHWE NOopoA MOXET ObITb BbI3BAHO HE TOJIb-
KO yBennyeHunem rnybuHbl paboT, HO U ApyruMum
npuynHamun, obyCnoBAEHHbLIMX MpoLeccaMmm nx
06pa3oBaHMs, @ UMEHHO: NEePBUYHOM KpucTan-
nusauuen (Unu nepekpuctannamMsaumen) noposa
BC/eACTBME METaMOPPUUYECKNX N3MEHEHUI, TEK-
TOHWYECKUMU HapYLLUEHUSMU, UHTPY3KNEen marma-
TUYECKNX NOPOA U UHBIMU re0sIorM4YeCcKnMMn npo-
Leccamu. ITUM 06bACHSAETCS MOSIB/IEHMNE FOPHbIX
yA2pOB Ha CPaBHUTEIbHO HEGONbLUMX rNybuHax.

Hanbonee yacTto ropHble yaapbl NpoBOUNpPY-
I0TCS B3pbIBHbIMW paboTamMn B MOArOTOBUTENb-
HbIX BblpaboTkax U OYMUCTHbIX 3abosax. [MoaTomMy

YyacToTa ropHbIX yAapoB, KakK Mpasufio, COOT-
BETCTBYeT BPEMeHM MNpOBeAEHUS B3PbIBHbIX
paboT. B TeyeHMe HEKOTOPOro BpPEMEHWU nO-
cfle B3pbIBHbIX paboT 4MCNO ropHbIX YyAapoB
yMeHblaeTcsa. K MeHee BaXHbIM MpUYMHaM,
BbI3bIBAIOWMM FOpPHbIE yAapbl, OTHOCATCH W3-
MEeHeHUs TeMnepaTypbl N BIAXXHOCTU.

Hanbonee onacHbIMM B OTHOLUEHWW TFOPHbIX
yOApOoB, KaK rnokasana npaktuka paspaboTku riy-
60KNX PYAHUKOB, SIBNSIKOTCSA CUCTEMbI C OTKPbIThIM
OYMCTHbIM MPOCTPAHCTBOM, KOrAa OCTaBASHOTCS
MeXAyKaMepHble U MeXAy3TaXHble LefMKu, SB-
nsaowmecss MectaMm HanbosblUen KOHLUEHTpaunm
HaMpsPKeHWM, CUCTEMbI C MarasvHMpPOBaAHWEM
pyZAbl, C MOTOJIKOYCTYMHbIM WU HOYBOYCTYMHbIMU
3abosiMm. OnacHbl BbI6OpoYHas BbleMka 6/10KOB,
60/bLINE ONepeXxXeHns Ui OTCTaBaHMS COCeaHUX
OYMCTHbIX 3aboeB (610kOB) Ha GpoHTe paboT,
HapyLUeHWs NopsiiKa BblEMKU.

PaccmaTpuBass nNpuYMHbI  BO3HWUKHOBEHWS
ropHbIX yAapoB, clefyeT OTMEeTUTb, 4YTO 3a-
4YacTylo NepBblA FOPHbLIM yaap ABASeTCS npo-
BOUMPYIOWMM MMNY/IbCOM ANS BO3HUKHOBEHMUS
BTOPOro, TpeTbero yaapos un Ap. O6bACHSAT
3TO pacrnpocTpaHeHneM yaapHOW BOJIHbI, KOTO-
pas MOXeT 6bITb AOCTAaTOYHOM, YTOObI BbI3BaTb
yAapbl B ApYroM MecTe.

2 MpuYKnHbI NPOSIBNIEHUS FOPHbIX YAApOB

OCHOBHbIMM  MPUYMHAMU  BO3HUKHOBEHMUS
ropHbIX yAapoOB CHUTAOTCS:

- 6onbwasa rnybuHa paborT;

- M3nNKO-MexaHn4Yeckme CBOMCTBA NMOpPos;

- reoslIormyeckmne HapyLleHus;

- HEOAHOPOAHOCTb CTPOEHUs MaccuBa (Ha-
nyme paek, NpoXWUKoB);

- NOBbILIEHHbIE HAMPSXXEHUS B TOPHbIX MO-
poAaax;

- HEOTEKTOHNYECKME MPOLLECChI;

- nopsaok BbleMku (6mM30CcTb BblpaboTok,
HepaBHOMepHOe noaBuraHue 3aboes, ocTtasne-
HMEe LEeNNKOB 1 Ap.);

- MPUMEHSIEMbIE CUCTEMbI pa3paboTKu.
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Mpownoe n byayuiee Haykm 0 CONPOTUBMNEHNN MaTepunaros

Anekcangp Anekceesny KY3bMWUH

KaHOnaaT TEXHUYECKNUX HayK, OOLUEHT Ka(be,ﬂ,pbl MeXaHUNKN

CaHkT-lNeTepbyprckuin rocyaapCTBEHHbIN TEXHONOMMYECKUA UHCTUTYT

MpeaMeTamMn M3yyeHUs CONPOTUBAEHUS Ma-
TepuanoB SBASIOTCA MPOYHOCTb U YMNpPYrocTb.
OTn SIBIeHUS U3BECTHbl YenoBeky c rnybokon
ApPeBHOCTU. Tak, B 3MOXY KaMeHHOro seka no-
SABUNCH NYK N CTpenbl. Ha ApeBHEM BOCTOKE BO
BpPEMEHA rpeyeckolr apxauMHu akKTUBHO npume-
HAAnCb 6annucTbl M KatanynbTbl. OgHaKo co-
NpoTUB/EHNE MaTepunasioB Kak HayKa BO3HUWKIA
3Ha4YnTeNbHO No3gHee.

OcHoBaTenem CcONpoOTUB/IEHMS MaTepuasnos
MPUHATO cumTaTh Nanuneo MNanunes (1564-1642
rr.), Ho 6a3a 3ToM HayKu — y4YeHbe O paBHOBe-
CUM CTaTMKa BO3HWK/A 3HAYUTESIbHO paHblue.
Tak Teopuen 610K0B 3aHUMancs ewe Apxut Ta-
pSiHTCKMI. Hambonee gpeBHUM goweawnm Ao
Hallero BpeMeHu TpyaoM, rae CUCTEMHO W3M0-
YX€Hbl OCHOBHbI€ NPUHUMMblI paBHOBECUS B NpO-
CTbIX MEXaHU3MaX SBMSeTCs TpakTaT «MexaHu-
yeckme npobnembl», NpUNUcCbiBaeMbliin ApUCTO-
Tento (384-322 rr. A0 H.3.). APUCTOTENS MOXHO
cynTaTb NepBbiM aBTOPOM, CUCTEMHO U3/10XMUB-
UMM OCHOBHble MPUHLUMMbI MeXaHnkn. OH aHa-
NN3npoBasn NOHATUSA CUAbl, MPOCTPaHCTBA, Bpe-
MEeHW, cpeabl; eMy e NMpUHaAIEeXUT TPpaKToBKa
TaKNX MOHATUN KakK apudmeTmyeckas MU reo-
MeTpuyeckas eamHuua. ApuctoTenb OAHUM U3
nepBblX Hadan paccMaTpuMBaTb MEeXaHWKy Kak
TOYHYIO HayKy. BO3HWKHYB M MOCTENeHHOo pas-
BMBasCb MEXaHWKa pa3aenunacb Ha oTAeNbHble
HanpaB/ieHus, CTaBLWWMKU CaMOCTOSATENbHbIMU:
TeopeTnyeckasa MexaHuka, ruapaBsaunka, CTpou-
TenbHas MexaHuka u 1.4. CTpouTenbHas mexa-
HMKa B LUMPOKOM MOHMMaHUK BKtOUaeT B cebs
COMpoOTMB/IEHNE MaTepuanoB, TEOpuUl Ynpy-
rocTv, TEeOpuUlo MAACTUYHOCTU WU psAa ApPYruX
CMeXHbIX ANCUMMNIINH.

MoANMHHBIM OCHOBaTeNeM YyxXe YMNnOMWHaB-
LWencs CTaTMKM Kak HayKuM U KakK pyKOBOACTBA
MO MPaKTUYECKON AeATeNbHOCTM MOXHO CYU-
TaTb Apxumega (287-212 rr.go H.3.). NoMumo
OTKPbITMS LUMPOKO M3BECTHOIO 3aKoHa, onpeje-
neHnsa 4yucna nun, nlobpeteHns BUHTA U Leno-
ro psga mexaHusmMoB Apxumepn gan onpegene-
HMe LleHTpa TSXXEeCTU M BBEeJ NMOHATME MOMEHTA
cunbl. C NOMOLLBIO MaTeMaTMKKN, KOTopas cTana
HEOTbEM/IEMOI YaCTbio MEXaHUKN, ApXuMe[ Ha-
YUYUcsa onpeaensTb Naowanb U LEHTP TSXeCTH
TpeyronbHWKa, napannesnorpamma, Tpaneuum

M cerMeHTa. dakTunyecku, Apxumen 3as0Xxun
OCHOBbl OAHOM0 M3 pa3AesioB COMNPOTUBIIEHUS
MaTepMasioB — reEOMeTPUYECKNX XapaKTEPUCTUK
nonepeyHbix cedeHnii. CBon B3rnsa4bl OH U310~
XWn B psaae TpakTtatoB: «O paBHOBeCUM MJo-
CKMX OUryp uam o ueHTpax TSXeCTU MA0CKUX
duryp», «O nnaBatowmx Tenax», «3dag vuau
nocnaHue K DpatocheHy O MexaHW4yeckux Te-
opemMax».

B snoxy annuHuama Haubonee pa3BuToin B
KYyNbTYPHOM M TEXHOSIOrMYECKOM OTHOLUEHUN
CTana gepxasa lTonemees. NMOMMMO OrpOMHO-
ro Bk/jaga B pa3BuTMe HebeCHOM MexaHUKu y
y4deHbIX ANeKCaHApUNCKON LWKOJbl 6binn 60b-
Lne AOCTUXEHUS B MPaKTUYECKOM NPUMEHEHUN
MeXaHWKM KakK Hayku. Hanbonee M3BECTHbIM
npeacraeButeneM  ANeKCaHAPUNCKOM  LIKOSbI
6bin F'epoH, K M3ob6peTeHussM KOTOpPOro OTHO-
CATCS: MOXapHbIM HAaCOC, MEXaHWU3M A5 OTKPbI-
BaHMS ABepen, wap, Bpawalrowmincsa nog aen-
CTBMEM napa, cnuaomeTp, nepsoe MNporpamm-
HOe YCTpOWCTBO M3 Basia U BepeBKU. [epOHOM
pelwanacb 3ajada 0 HaKJoHHOM njiockocTu. OH
3aN0XXW/1 OCHOBbl METOA0/I0MMMU COBPEMEHHOIO
HayyHoOro 3HaHus, epoH nucan: « Jlloboh me-
TOA4 UCCNeaoBaHUsS AOMKEH coaep)KaTb nmTepa-
TYPHbIN 0630p, MaTeMaTUYECKUI pacyeT, dKC-
nepuMeHTasibHoe uccnegoBaHue M flormyeckoe
paccyxxaeHue».

PuMckaa anoxa XxapaKTepHa MOBbIEHHbIM
BHUMAHNEM K CTPOUTENbCTBY, T.e. K MpPaKTu-
YEeCKOMY MWCKYCCTBY: AOCTAaTOYHO BCMOMHUTb
MOCT TposiHa 4depe3 [yHan un TpakTtaT Mapka
MonnnoHa ButpyBnsa «06 apxutekType». Ho
pUMAsHE, KaKk U BCe aHTU4YHble y4yeHble, pac-
cMaTpuBasl ABMXXEHME U paBHOBecMe TBepabiX
Ten cumtanm nx HegedopMUpyeMbIMU.

C napeHmeM PuMa m nocTerneHHbIM Yyraca-
HMeMm Bu3aHTUM nepefoBbIMM B Hay4yHOM nna-
He CTanuM UCNaMCcKue ydyeHble, nepesoamslUME
M MPOAO/IKMBLUME TPyAbl @aHTUYHbIX aBTOPOB.
3p0ecb yMEcTHO oTMeTuTb paboTbl M6H Koppsl,
BMJOTHYIO noAowealero K MOHATUI0 paBHO-
MepHO-pacnpeaesieHHON Harpy3km n AnxasnHu
no onpeaeneHuto yaenbHbIX BECOB: YAesbHbIN
Bec cepebpa - 10.30 (coBpeMmeHHOe — 10.49),
3ono0ta -19.05 (19.27), cBmHua - 11.32(11.39),
ptytv — 13.56(13.557), mean - 8.66 (8.94),
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Xenesa - 7.74(7.87) (1). B LLeNIOM Xe, Tpy-
Abl VCTaMCKMX aBTOPOB, KaK WM MX aHTUYHbIX
npeawecTBEHHUKOB, CBA3aHbl C ABMXXEHUNEM Ten
M 3TW Tena paccMaTpuBalrTCsa Kak HeaedopMu-
pyembie. N3 Hanbonee BUAHbIX YUYEHbIX UCaM-
CKOro MMpa 3Mnoxu CpeAHEBEKOBbSA cneayeT oT-
mMeTuTb An-bupyHun, Omapa Xansama, N6H Cuny
n ap. B BusaHtum anoxmn KOctnHrnaHa Hamnbonee
pasBUTON B KY/AbTYPHOM W TEXHOAOMMYECKOM
OTHOLUEHNM CTPaH paHHero cpeAHeBEeKOBbSA Ha-
psAay C BOEHHO-MO/NTUYECKNUMUM yCnexaMmn npo-
M30LWWJI0 3aKpbITUe akageMumn MNnatoHa n Apyrux
AHTUYHbIX WKoOM. EcTecTBeHHONM yKIOH B 0obpa-
30BaHMKM TpaHCHOPMMPOBACS B HOPUANYECKUI
n BuzaHTMa 0cobeHHO B CBSA3M C COObITUAMMU
1204 n 1453 rogos yTpaTuia CBOe 3Ha4deHue.

Hauaslwmnecs c koHua XI Beka KpecToBble No-
xoAabl oboratunn EBpony HOBbIMW 3HAHUSAMU U
Hay4yHbIMKN ueHTpamn XIII Beka CTanm OTKPbIB-
wuneca B bonoHbe, lMapwuxe, lMaaye, Heano-
ne, Okcdopae yHUBepcuTeTbl, rAe OCHOBHbIMU
dakynbTeTamm 6blIM 60roCNOBCKUIA, HOPUAN-
YecKnii U MegmumHCKun. Bmecte ¢ TeM nepe-
YnCrieHHble paHee aBTopbl 6blNM NepeBeAeHbl
C rpeyeckoro un apabckoro Ha obwmii gnsa Ha-
y4YHOro coobuiectesa NaTMHCKUIM A3bIK, YTO CMO-
cobcTBOBaNO nonynspusaunm 3HaHua. CuHTE3
Norvkn Apuctotens, CXonacTmku u npoueaypsbl
MoNy4YeHnst y4eHOM cTeneHn cosganun 6asy ans
KauyeCTBEHHOro ckayka Hayku u obpasoBaHus
B HoBoe Bpemsa. Ecnun [daHTe Annrbepm MOXHO
cuynTaTb nocnegHuM nostom CpeaHeBeKOBbS U
rnepBbIM MO3TOM 3Moxu BospoxaeHud, To Jleo-
Hapao ga BuHum (1452-1519 rr.) uccnegosaB-
Wwero pacnop B apkax, Hamucasllero TpakTaT
«UCMbITAHNE COMPOTUBNEHUS XKENE3HbIX NPOBO-
JNIOK pa3sHbiX AnuvH» (2) u NpeasioxXmsBLIero Mac-
CYy OPWUIrMHAsbHbIX KOHCTPYKLWMA, MOXHO CYu-
TaTb NepBbIM MHXeHepOM HoBoro BpemeHu.

B XVI Beke cTano akTMBHO pa3BMBATbCA
MaHydaKTypHOe MpPOM3BOACTBO, HAa CMeHy na-
pycHo-rpebHbiM cygam npuwnau 6onbline na-
pyCHble Kopabnu, yBenM4YuAnUCb CIIOXHOCTb W
pasMepbl CO34aBaeMbIX KOHCTpyKuun. Cranm
aKTyalbHbl 3agaun obecneyeHnss NpPoOYHOCTU U
XKECTKOCTU 3TUX KOHCTPYKLUMUM, BO3HWUKIN 3KO-
HOMWYECKMEe npeanocCblIKM ANS MNOSABAEHUS U
pa3BuTns cTpouTesibHOM MexaHukun. C XVI Beka
CTanu BO3HWKaTb W HOBble OpraHM3auUMOHHbIe
npeanocbiiKM Ans passutma Hayku. B 1560
rogy obpasoBaHa AkageMusi TallH nMpupoabl B
Heanone, B 1603 rogy B Pume. B 1662 roay
BO3HMKNO Koponesckoe O6wectBo B AHMuu,
B 1666 rogy nosiBunacb Akagemms HaykK BO
®paHuun, B 1725 roay B Poccuu, B 1770roay B
Mpyccun. Tak B TedeHun XVII — XVIII Bekos BO
BCEX KPYMHbIX CTpaHax EBponbl 6bnn opraHu-
30BaHbl HaLUMOHaNbHble akageMnn Hayk.

HayuHble nHTepecs! Nanuneo MNanunes - ena-
Henwero npeacTaBUTeNs UTaNbSHCKOM HayKwu
XVI -XVII BekoB 6biaM pa3HOCTOPOHHUMU. EMY

NpUHaANEXNT n3obpeteHne Teneckorna n MHOro
AOPYrUX OTKPbITUM, HO C TOYKM 3pEHUS OAAHHOWM
paboTbl 0CobbIN MHTEpPEC npeacTaBnsatoT «bece-
Obl 1 MaTeMaTuyeckue gokasatenbcresa» 1638
roga, rae ydeHblii paccMoTpen nu3rmb KOHCosb-
Hon 6anknm n 6anku Ha AByx onopax. OH onpe-
Aennn, 4To NpOYHOCTb 6ankn NponopuMoHanb-
Ha Kyby amameTpa, a Ans KOHCONbHOM 6anku
paBHOro COMPOTMBAEHUS MPAMOYFObHOIO Mo-
NepevyHoro cevyeHus MOCTOSSHHOW LMPUHbI Bbl-
COTbl n3MeHseTca no napabone. Ho pacnpeae-
NUTb CUJbl MO BbICOTE MOMEPEYHOro cevyeHus
lanunen He cmor. B KoHue cBOen Xu3Hu la-
nunen BbINYCTUN TpakTaT «ABEe HOBble HayKu»
M C ero MMeHEM Hepas3pblBHO CBA3aHa nepsas
Teopms NpPOYHOCTU.

CtpouTtenbCcTtBOo Bepcanbckoro pgsopua, B
KOTOPOM aKTMBHOE y4yacTue npuHUMasn HacTo-
aTeNb MOHACTbIps U y4deHblh MapumoTtt (1620-
1684 rr.), nocnyxuno o4yepeaHblM TOMYKOM K
pasBMTUIO HaykuM O npodHocTu. B 1686 roay
MapuoTT MpoBOAWST OMbITbl Ha pacTsXeHne wu
n3rnb 1 3as0Xxmn Npm 3TOM OCHOBbI BTOPOM TEO-
pun npoyHocTn. OH TakXe NpaBubHO pacnpe-
OEeNNN Hanps>KeHUs No BbICOTE ceveHuns 6anku,
OAHaKO cuyuTan, 4YTto MaTepuan noAYMHSETCH
3aKkoHy yka BMNOTb A0 pa3spyLlUeHus u nony-
YeHHas 3ntopa pacnpeaeneHns HanpsXKeHUn no
BblCOTe 6anikm yAnNuHSET BCe BOSIOKHa. MapumoTT
nccneposan m3rMb nnacTtmH M yyuTbiBan npwu
3TOM BMA 3aje/iKn, a TakxXe npoBOAWA OMbITbl
no onpeaeneHnto nNpodyHoctn Tpy6 noa pemn-
CTBMEM BHYTPEHHEro aasfneHuns. bonbllyto skc-
nepuMeHTanbHyto paboTy npoBen aHrAMNCKUM
npodeccop reometpmmn PobepT lNyk (1635-1703
rr.). OH 3aHMManCcs BOnpocaMm ONTUKKU, TAroTe-
HUA, rpagocTpouTenscTea. B 1678 rogy Bbiwna
ero pabota «O BOCCTaHOBUTENbLHOM CrOCOBHO-
CTU nnun 06 ynpyroctn», no3TomMy oamH n3 6aso-
BblX 3aKOHOB MeXaHWKW HOoCcUT nMm4a N'yka. Apy-
rasg OCHOBoOMoJjarawwas runoresa — rmnoTtesa
MJOCKUX CeYeHUn npuHaanexut Axkoby bep-
Hym (1654-1705 rr.), nm Takxke npoBeeHa
6onbwas pabota no onpepeneHuto npornéos
6anok. DMuUrpmpoBasLLnii BMecTe Cc Skobom u3
HunaepnaHgos B LUBeruapuio, a BNoCIeACTBMN
B Poccuio ero 6pat NoraHH(1667-1748 rr.) 3a-
NIOXXMN OCHOBbI MNPUHLKMMAA BUPTYanbHbIX nepe-
meweHunn. CbiH NoranHa AdaHuun (1700-1782
rr.) — KPYNMHENLWMNI MaTeMaTuUK, aBTOp M3BECT-
HOM «lMapoAMHaMWKKM» NPOBOAMA OMbITbl MO
konebaHmam. OrpoMeH Bk/ag cembn bepHys-
N1 B MMPOBYID N POCCUNCKYIO HayKy 3a BpeMms
cnyx6bl B cocTaBe Poccmiickon AKageMnm Hayk.

OuepenHbIiM 3TanoM B pas3BUTUM COMPOTUB-
neHns matepmanos 6bi1o onpeaeneHne dpaH-
LLy3CKMM y4yeHbIM A.llapaHomMm (1666-1716 rr.) B
1713 rogy NCTUHHOIO NOAOXEHNS HENTPaNbHOM
oCu, MOBTOPHO uccneposaHHoe LU.O.KynoHoM
(1736-1866 rr.) B 1773 rogy. B ykasaHHbIM ne-
puvoa BpeMeHW Hapsay C nonepedHbiM Besncb
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nccnenoBaHms NnpoaonbLHoro nsrnba. Hambonee
3Ha4YMMOM 34eCb NpeacTaBNseTCs Bbllealwas
B 1757 roay pabota JleoHapaa diinepa (1707-
1783 rr.) «O cune KONOHH». Benukuin yyeHoliin
JleoHapa dunep poannacs B gepeBHe PUXOH He-
paneko ot basensa yxe B 16 net nony4yun 3ea-
HMe marucTtpa, a B 20 onybankosan cBou nep-
Bble HayuyHble Tpyabl. C 1730 roga akagemmk
Poccuinickon Akagemmun Hayk, rge npoxxwusas B
MeTepbypre pabotan c 1727 no 1741 n c 1766
no 1783 roabl. 3a 3Tn nepuoabl B 1736 roay Bbi-
NycTun 2-xX TOMHUK NO MexaHuke mn 6onee 400
paboT, MNOCBALWEHHbLIX MWCCNefOBaHUIO reome-
TpUK yNpyrnx AnMHun, narnmby Kpmebix 6pycbes
n ap. Bonpocam. PaboTy Dinepa no npoaosib-
HOMY M3rnby npoaosmxun n passun Xosed Nyn
NarpaHHc (1736-1813 rr.), KoTopbin B 1766
rogy 3ameHun Dunepa B cocTaBe bepnuHckomn
AKkagemMum Hayk. JlarpaHHC mccnegosan ynpy-
rme KpviBble, BBea MNoHATME 0606LWEeHHbIX cun
n 0606LWeHHbIX KoopanHax, B 1788 roay yxe B
Mapwxe BbINyCTUN Tpya «AHanutuyeckas me-
XaHUKa» 1 ero ycuamMsaMnm MexaHuKa Mpo4vHO
cpocnacb C MaTeMaTUYEeCKUM aHanusoMm. Hayu-
HbIM cnexaM Hadana XVIII Beka crnocobcTBoBa-
N He TONbKO paboTbl B yHMBEpCUTETaX M aka-
AeMusax Hayk. Ho v oTkpbiTne B MNapuxe B 1720
rogy Koprnyca MHXeHepoB nyTen cooblieHuns m
B 1747 roay wkKonbl MOCTOB U gopor. B 1729
rogy ob6obwme Tpyabl Nlanmnes mn MapuotTta be-
nvaap nsgan Tpya «MHXeHepHas HayKka».

Mo Mepe YyCNOXHEHUS coO34aBaeMblX CO-
OpPY>XEHUI, KOHCTPYKUMA N MexaHW3MOB pac-
WNPSANCS KPYr pellaemMbiX 3a4ay U B paMmkax
COMpOTMBEHNA MaTepuanosB 3apoxXxaajncb Oc-
HOBbl Teopun konebaHuin (J1.onnep v ap.) wm
cTpouTenbHom MexaHukm (KynoH, Hdensarup u
Ap.). HacywHbIM cTan BOMpOC MCCNeaoBaHUs
MeXaHW4YeCKMUX CBOWCTB MNpUMEHSEeMbIX MaTe-
puanos (>keneso, AepeBO, CTEKI0, KaMeHb W
T.4.). Ycunusamum rnasHbiM obpasom J1.Dnnepa
n LW. KynoHa cnoXunucb siCHble rnpeacraBie-
HUS O MOoAyNe Yynpyroctu, HoOpMasnabHbIX U Kaca-
TeNbHbIX HANPSAXeHUSAX. VI3BECTHbIN CBOUMU UC-
cnefoBaHMAMM Mo TpeHuto ( «Teopus MpocCTbIX
MawmnH». 1781 r.) Wapnb OrtocteH KynoH B
1773 ropy BbinyCcTun TpyA, rAe NpuUBOAUINCH
pe3ynbTaTbl UCCeA0BaHUM MPOYHOCTM necya-
HMKa M MU3naranacb Teopus NOAMNOPHbIX CTEH U
apoK. Ha ocHoBaHWM pe3ynbTaToOB OMbITOB MO
Kpy4YeHuto nNpoBonokn KynoH ykasan Ha posib
xonogHon 06paboTkM M 3aKkanku Ha ynpyrue
cBoncTBa xenesa. Co3gaTtenb TemrnepaTypHOMn
wKkonbl peomiop (1683-1757 rr.) mnccneposan
BAnsAHMEe TepMoobpaboTkm Ha NPOYHOCTb, M30-
6pen MeToa mM3MepeHus TBepaoCcTU; MyclueH-
6pyk (1692-1761 rr.) paspaboTtan ycTponcTea
AN UCMbITaHMSA Ha pacTshKeHue, oKaTne n ns-
rmb; anpektop 60TaHMyeckoro caga B lMapuxe
brodpdoHn (1707-1788 rr.) uccneposan npod-
HOCTb ApeBecuHsbl, [oT3 (1732-1803 rr.) nccne-

[0Ban pOYHOCTb KaMeHHbIX NOpoa.

B npoTMBOBEC UK B AOMNOSIHEHNE K CUCTEME
obpasoBaHuns kKoponesckon ®paHuum B 1794
rogy Macnap MoHnc ( 1746-1818 rr.) ocHoBan
MapuXXCKy0 NOANTEXHUYECKYHO LUKOMY ASS No-
CTYNNEHMUS B KOTOPYHO 6b1N10 Heob6XxoanMo caaTh
3K3aMeHbl U NPOnUTU KOHKYpC. lNpenoaasaTtens-
MW U BbIMYCKHMKAMW 3TOM wWKONblI 6bin: Jla-
rpaHx, MpoHun, Aypbe, lMyaccoH, Nen-Jloccak,
Koww, Haebe, Jlame, CeH-BeHaH n gpyrme ms-
BECTHble y4yeHble. Cuctemy oby4yeHus B nonm-
TEXHMYECKON LWIKONe NnepeHnManu agpyrmue crpa-
Hbl. Tak B co3gaHnn n B pabote OCHOBaHHOMO
B [NeTepbypre B 1809 roay lNyTUIACKOro MHCTU-
TyTa BenmMka ponb (paHLy3CKuX podeccopos
ABryctuHa betuHkypa (1758-1824 rr.) AHpu
HaBbe (1785-1836 rr.) Omunsa KnaHerpoHa
(1799-1864 rr.)n 1.4. YCUAINSMU NepedymncieH-
HbIX W UeNnoro psaaa APYyrux y4YeHblX Teopus
ynpyroctu crtana copMmpoBaBLUENCH HayKOM
N TeopeTnyeckor 6a3on conpoTMBiieHNs MaTe-
pvanoB U CTPOUTENbHON MXaHUKMN.

[JesaTenbHOCTb  MNEepevYUCNEHHbIX  YYEeHbIX,
MX MNpealwecTBEHHUKOB M nocnefoBaTesien He
orpaHuymBanacb MEXaHMKON AedopMUpPyeEMOro
TBepaoro Tena. Benuk ux Bknaa B mMatemaTu-
KY, MEXaHUKY XUOKOCTEN, TEOPUIO KonebaHui.
3aBepwms paboTbl [0T3 N0 MOCTaM M KaHanawm,
BbinycTuB B 1820 rogy memyap 06 mnarmbe nna-
CTUHOK, B 1821 roagy A.HaBbe npeactasun Ma-
puvxckon AkagemMum «Memyap O 3aKOHax paB-
HOBECUS U ABMXKEHUS YNpyrux TBepAbiX Ten»,
rae aBToOp, MCMONb3ys MONEKYASAPHYO MOoAenb
cpeabl, NOMy4Yns ypaBHEHUS paBHOBECUSA U30-
TPOHHOrO ynpyroro tena. lNpu 3ToM ypaBHeHuUs
HaBbe copep>xaT OAHY YMpPYryt MOCTOSHHYHO.
A.HaBbe BHecC BKnaa B Teoputo obonoyek, me-
TOAbl peLleHUs CTaTUYeCKn HeonpeaenMbix
3ajay, pacyeta BUCAYMX MOCTOB (crneumanbHO
e3gmn B AHrnuw). B 1826 roay msgan Tpyabl
Mo conpoTuBneHmio matepmnanos. C 1824rona -
akagemuk, a ¢ 1830 - npodeccop MonntexHm-
YEeCKOM LWKO/bI.

OrtocteH Kown (1789-1857 rr.) B 1822 roay
aonoxun MNapuxckon Akagemmm memyap <«Uc-
cnefoBaHMe paBHOBECUS M BHYTPEHHeEro ABW-
XKEHUSA TBepAblX Ten W XWMAKOCTEN ynpyrux wm
Heynpyrux», rae Aana aHaaus Hanps>KeHHo-ae-
dopMMpOBaHHOIro cocTosaHus. lMonyymn knac-
CNYecKne ypaBHEHUS AN U3OTPOHHOro Tena ¢
ABYMS YNPYrMMU NOCTOSAHHbIMU, BBEJT MOHATUS
«HanpshxkeHue» n «gedopmaumnsa». O.Kowwun pa-
6oTan npodeccopom Mapmxckomn NonmTruyeckon
wkosbl, 3aTeM CopboHHbI, ¢ 1816 roga - aka-
aemunk Tapuxckor AkKageMum Hayk, Hanmcan
uenbin psg HaydHbIX TpyaoB M ¢ 6onbwmMM oc-
HOBAHMEM MOXET CYUNTATbCH MaTEMaTUKOM, YEM
npoyHmuctom. x.I. Ctokc (1819-1903 rr.) B
1845 roagy obocHoBan HanMume ABYX KOHCTaHT,
XapaKTepuayLwmx U30TPOHHOE ynpyroe Teno.
OTOT MY/bTUKOHCTAHTHbIA MNOAXO0A4 MNOSYyYUn
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ocobyto nonynsapHOCTb nocne onybnnkosa-
Hua B 1852 roay nekuun I.Jlame (1795-1870
rr.). B 1915 rogy M.bopH pgan 3TtoMy noa-
Xo4y CTpoOro MosnekynspHoe obocHoBaHue. B
1858 rogy I.Kupxrod (1824-1887 rr.) goka-
3an €ANHCTBEHHOCTb pEeLleHUs 3ajayvn Teopumn
ynpyroctu, a A.CeH-BeHaH (1797-1886 rr.) B
1860 roagy cchopmynmpoBan ycrioBme COBMeECT-
HocTn gedopmaumin. B 1859 rogy Bbilwna KHMUra
Jlame, nocBsilLeHHas pelleHuo 3ajad Teopumn
yApyroctTu B KPUBONIMHENHbLIX KOOpAWHATax.
B 30-e roabl XIX Beka M.[iwamenem 6biin 3a-
JNI0OXXeHbl OCHOBbI TepMoynpyroctn. K cepeaunHe
XIX Beka 6blnn pelueHbl MHOrmMe Kiaccmyeckue
3a4a4n TEOpUU YMNpyroctu: KpyyeHue Kpyrio-
ro UMnuHapa, pacyeTt unamHapa nog AencTBu-
€M BHYTPEHHero W HapyXHOro AaBfeHuUs U
ap. pabotbl CeH-BeHaHa M NpeanoXeHHbIn UM
NPUHLUMN NOKaNbHOCTU AENCTBUA CTaTUYECKM
YPaBHOBELIEHHbIX HAarpy3oK MO3BOAMAM LIMPO-
KO MPUMEHSATb TEOPUIO YNPYrOCTU A5 peLleHns
NpuKIagHblX 3agad. IDTOMy cnocobcTBoBano
pa3BUTME dHEpPreTMYecKMX MeToaoB, B YacTHO-
cTn TeopeMa KnaHenpoHa. OnybsmnkoBaHHasa B
nekuymsax Jlame B 1852 rogy u WKMPOKO M3BECT-
HOe ypaBHeHMe Tpex MOMEHTOB, onyb6nmMKoBaH-
Hoe B 1857 roay. B ganbHenwem, B pa3Butune
3HepreTnyeckmMx Metonos 60nbLLIONM BKNaA BHeEC-
nm 3.bettn, O.Mop, A.KactunbsaHo. OcobeHHO
BaXXHbIM LUMPOKOE BHeAPEHME SHEpPreTuyeckux
MEeToA40B O6blN0 AN pa3BUTUS CTPOUTENbHOWN
MexaHukun. Ecnn B Havane XIX Beka OCHOBHas
Macca rpysoB AOCTaBasnacb NoO pekaM M KaHa-
nam (B AHIIMM CaMOM MaccoBOW npodeccuen
6bina paboTta 3emnekona), TO C pa3BUTUEM Xe-
NIe3HOA0POXHOIr0 TpaHCnopTa CTPOUTENbCTBO
MOCTOB MPEeBPATUIO CTPOUTENBbHYIO MEXAHUKY B
6onee yem BocTpeboBaHHyO HayKy. ®DopMupo-
BaHWE TEOpUM YNpyroctn Kak HaykKum, NO3BONU-
710 pa3BUTb N PacClWINPUTb NHXEHEPHbIE METOAbI
pacyeTa, 4TO 1 eCTb Mo CcyTn npeameT « Conpo-
TuBneHue matepuanos». B 1842 roay Haua-
NI0Cb CTPOUTENLCTBO Xene3Hon aoporn CaHKT-
Metepbypr — MockBa. lNpakTMKa nokasana, 4Yto
AepeBsaHHble 6anku ckanbiBalTCA. Bbinyck-
HuK [TyTtenckoro NHctutyta O.U. Xypasckui
(1821-1891 rr.) npeanoxwuna CTPOMHY TEOPUIO
KacaTenbHbIX HanpshxeHwuh B Hankax, B COOT-
BETCTBMM C KOTOPON 3(P(EeKTUBHLIM OKazasocCb
npuMeHeHne AepeBsHHbIX 6anoK CO LWNOHKaMu
M XenesHblX Ha 3aknenkax. C Tex nop Teopwus
KacaTenbHbIX HanpsXeHuin XXypaBCcKoro BXOAUT
BO BCe Kjlaccnmyeckme yyebHuKn rno conpoTme-
JIeHNto0 MaTepuranos.

Mo ™Mepe pas3BUTUSA MPOMbILLJIEHHOCTU U
CMOXHOCTWU BbINyCKaeMbIX M34eNMin U BO3BO-
OnMbIX 06bekTOB pocnu TpeboBaHma kK Habopy
dHU3MKO-MEXAHNYECKNX CBONCTB HEOBX0AMMbIX
ONsa pacyeToB M cnocoboB ydeta 0COBEeHHO-
CTeln akcnayatauum nccnegyembix o6bvekTos. B
OCHOBaHHOW Ha MpoOBEeAEHHbIX 3KCrnepuMeHTax

paboTe YKaHa BUKTOpPa [1OHCENE «[1pOMbILLNEH-
Hasi MexaHuKa» coaepXXaTcsi peKkoMmeHaaunm no
y4yeTy yAapHbIX Harpysok, konebaHuin mn ycra-
NOCTHbIX sABfieHuiA. Ecnn BO BTOPOM MONOBUHE
XVIII - nepBoi nonosuHe XIX Beka BeayLlen B
MaTeEMaTUYECKNX AOCTMXKEHUAX CTpaHon 6bina
®paHuusa, TO BeayweWn NpOMbIWIEHHOW Aep-
»KaBomn 6bi1a AHMAMSA. AHIIMACKUA aKageMUK C
1802 roga pa3HOCTOPOHHMA cneunanucr, oT-
KpbiBwuin B 1801 roay ssnene nHtepdepeHumn
Tomac tOHr (1773-1829 rr.) B 1807 roay ony-
6nvkoBan Kypc nekumi no HaTypanbHOM puno-
codun, roe paccMOTpeHbl OCHOBHble 6a3oBble
pasfenbl CONpoTUBAEHNS MaTepmnanos. VIMEHHO
T.IOHr BNepBble BBEA NOHATUE MOAYS YNpyro-
CTW, 3aHMMancsa kopabnecrpoeHneM, HoO Mo Ao-
CTOMHCTBY COBPEMEHHMKaMM OLEeHeH He 6bin.
Ha pyb6exe XVIII-XIX BekoB B CTpPOUTENbLCTBE
N MallMHaxX CTanm akTUBHO MPUMEHSATb YYryH n
CBApO4YHOE Xeneso, HO Mo-fMpexHeMy LUMPOKO
ncrnonb3oBanacb gpesecnHa. B 1817 roagy MNu-
Tep Bapnoy onybnukoBan MHOrokpaTHO nepe-
nsgasaembln Tpya «WNccneposaHue npoyHOCTM
N HanNpshXeHun gpesecuHbl», B 1822 rogy To-
Mac Tpegronba usgan «lpakTnyeckoe wuccne-
JOBaHWe NpoYHOCTU YyryHa». B npouecce n no
OKOHYaHWM HanO/EOHOBCKMX BOMH LU0 UHTEH-
cuBHOe pasButmne AeCTpumn, lNMpyccmn n apyrux
repMaHckmx rocygapcrts. B 1806 rogy oTKpbIT
YELLCKNI TEXHUYECKUN NHCTUTYT, rae ©.N. Tep-
cTHep (1756-1832 rr.) aHanusupoBan sBse-
HMe HakMeHa MNpu UCMbITaHUAX MPOBOSIOKN Ha
pactshkeHne. B 1815 rogy moAMTEXHUYECKUN
MHCTUTYT 6bl1 OTKPLIT B BeHe, a B 1821- Pe-
MECNEeHHbIN WMHCTUTYT B bepnuHe. OTKpbITHE
TeXHUYeCcKnX y4yebHbix 3aBegeHuin B 1825 rogy
- Kapncpyas, 1827 - B MioHxeHe, 1828 - B [lpes-
aeHe, 1831 - B NaHHOBepe, 1840 - B WTyTrap-
Te, cnocobcTBoBano 6ypHOMY 3KOHOMUYECKOMY
paszsumio epmaHun. OTAMYMEM TFepMaHCKOro
TexHu4yeckoro obpasoBaHus OT (paHLy3CKOro
6bina 6onblias posib YAaCTHOrO CeKTopa U Tec-
Has CBA3b HAYKWM M npom3BoacTea. B 1826 roay
lwBeacKkni nccnegosatens l.Jlarepxsenne, oc-
HOBbIBAsAICb Ha 3KCrnepuMeHTax, NpOBeAEHHbIX
Ha cneunanbHOWM pa3pbiBHOW MalnHe, onybau-
KoBas pe3syfbTaTbl CBOMX TpyAos, rae 6bino
NOKasaHo, 4YTO MOAY/b YNpPYyrocTu >Xenesa He
3aBUCUT OT COpTa Xenesa, NpoKaTKu, KOBKM,
TepmMoobpaboTKkn, TOraa Kak npenenbl ynpyro-
CTU M NMPOYHOCTM 3aBUCAT. YneH DpaHLy3CKoMn
Akagemum Hayk c 1812 roga C.A. lMyaccoH
(1781-1840 rr.), npoBeas OnNbITbl MO pacTsxe-
HUIO MPU3MATUYECKOrO CTEPXHS, YCTaHOBWI,
4YTO YAJIMHEHME COMPOBOXAAETCHA CYXEHWEM WU
nonepeyHas JAedopMauns COCTaBNAET OAHY
yeTBepTb OT NpoAonbHONW. OCHOBHbIE TpyAbl
MyaccoHa 6binm nsgarsl B 1829 1 1831 rogax.

Mo Mepe pganbHenwWero pasBuUTUSA MPOMbILL-
NIEHHOCTU MpOAOSIXKANA HaKanaMBaTbCA MpaKTu-
yeckum onbIT. Y.®enepbenH (1789-1874 rr.) Ha
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OCHOBE NMpOBeAEHHbIX 3KCNEPUMEHTOB NoKasa
nageHve paspyllalowen Harpysku C poCcToM
TemnepaTtypbl. OH TakXxe yCTaHOBW/ KpuTude-
CKOe 3HayeHne Hapy>XHoro AgasneHus ansa Tpy6
W NokKasan NnpemmyLecTesa MallMHHOM KNenKkuy no
CpaBHeHMIO € py4dHon. N.XogHucoH (1789-1861
rr.) nccnenoBan yaapHble Harpysku, a Takxke
nosegeHne obpasuoB U3 YyryHa npu pacTsxe-
HWUK, CKaTum u narnée. Nm 6bI1O0 YyCTAaHOBNEHO
LWeCTUMKpaTHOE MpeBbIlWEeHMe MNPOYHOCTU MpwU
CKaTUW MO CPaBHEHMUIO C pacTsbkeHueM. HOonu-
yc Bencbax (1807-1871 rr.) BBes B y4ebHbIN
npouecc BbIMNOMIHEHME CTyAeHTaMm nabopaTop-
HbiX paboT. ®.pacrod (1826-1893 rr.) BBen
3N1IEMEHTbI TEOPUM YNPYroCTN B KypC CONPOTUB-
NleHnsa mMatepuanoB 4719 UHXeHepoB. AKTUBHOE
CTPOUTENBCTBO XeENe3HbIX A0POr AASI0 MOLLHbIN
TONYOK MOCTOCTpOoeHUto. B 40-x rogax XIX Beka
B MacCOBOM MoOpsAKe MOSABUINCE S4YeuncTble
KOHCTPYKUMKU, depMbl, Tpyb4yaTble MOCTbl, YTO
noBnekno 3a cobon HoBble NpobaeMbl: yCTOM-
UYMBOCTb, YCTaNOCTb U HOBble MaTepuasbl — CBa-
po4yHoe xene3o. B 1839 rogy mosiBUAUCH UC-
cneposaHumsa MNMoHcem o6 ycTanoctm MeTanfos,
NOsSIBUINCb pekoMeHaauum MopeHa no npose-
OEHUI0 TEXHMYECKOro OCMOTpa OCEN MOYTOBbIX
kapeT yepe3 70000 kmnomeTtpoB npobera. B
1849-50 rr. Ha cobpaHun JIOHAOHCKOro MHCTU-
TyTa WHXeHepoB-MexXaHWKoB o0b6cyxaancsa BO-
npoc 06 ycranoctn ocen. Ha ocHOBaHWUM ONbIT-
HblX AAHHbIX @HIIMIACKME KanuTaHbl [Xenmc m
[anbTOH YCTaHOBMAM, UYTO Xene3Hble 6pychbs
crnocobHbl 6e3omacHoO BOCMPUHMMATb MpU UK-
KNIMYECKOM Harpy>XeHun OAHY TpPeTb OT paspy-
watowen Harpysku. A.Bennep (1819-1914 rr.),
nccneaoBaBLUMM @aBapUMHOCTb NOABUXHOMO CO-
cTaBa Ha HmxHe-CaKCOHCKOW >Xesie3HOon 40po-
re n3-3a rnoJsIOMOK OCel, nepeLwen oT HaTypPHbIX
ncnbiTaHMin Kk obpasuyam. OH yCTaHOBWA, 4TO
M3/1I0M HAUYMHAETCsA C PaCTAHYTOW rpaHu un pe-
KOMeHAO0Baa 3aMeHUTb OCTpble Yribl Ha njaBs-
Hble nepexoabl, Mpu UMKIMYECKUX Harpyskax
KO3 PpnUMEHT 3amnaca MPOYHOCTU MNpPUHMMATb
paBHbIM 2 WU OTCYET BEeCTM OT paspyluarolero
HanpsPKeHUs npu pacTsXKeHun. Hawmbonbwwne
pabouve Hanps>KeHuUs npu 3TOM AOJSIXKHblI CO-
CTaBNATb NONOBUHY OT NpeAesia BbIHOCIMBOCTMW.
B AHrnun W. XoaxacoH u X. Kokc, a Bo ®paH-
umm CeH-BeHaH wuccnenosanu AWMHaAMWYecKue
Harpysku. NomMmmmMo nssectHoro npuHumna CeH-
BeHaHy npuHaanexuT uccnenoBaHuMe 4YuCcToro
n3rnba, aHanm3 HerykoBCKMX 3aBUCUMOCTEN U
Apyrue MHoro4duncneHHole pabotel. B F'epMaHumn
B 1883 roay I.P.N'epuem (1857-1894 rr.) 6bina
peleHa KOHKpeTHas 3ajada 4ns AJMHHOIo uu-
nvHapa, onybnmkosaHHas B 1895roay (3). Mo
Mepe COBepLUEeHCTBOBaHMSA MeTOAOB pacuyeTa,
HaKOM/IeHMUSA 3KCNepUMEeHTaNbHbIX AAHHbIX MO
CBOMCTBaAM MaTepuanoB M aBapUMHOCTU 3KC-
nayatmpyembix o06bekToB 6bl1a noarotosne-
Ha no4yea M nosiBMNacb NOTpebHOCTb B OAHO-

3HAYHOCTU He TONbKO peLleHus 3a4aun Teopumn
ynpyroctu (ConpoTuBAEHNs MaTepunasnos), HO ”
MpPaKTUYecKoro nporHosa. PeweHne nwobon mns
Tpex OCHOBHbIX 3aZa4y CONpOTMBAEHUS MaTepu-
asioB: NpoBepKa BbINOJIHEHUS YCNOBUSA MPOYHO-
CTn, noabop ceyeHnsa n onpeaeneHne npeaenb-
HOM rpy30noAbeMHOCTM TpebyeT npuMeHeHus
TeX WAN WHbIX KpUTepueB MpoyHoCTU. CaMbiM
nepBbIM KpUTEpPUEM MPOYHOCTM 6bISIO0 nMpenso-
XXeHHoe [anuneem Hambosnbluee HOpManbHoOe
HanpsxeHune, ¢ cepeaunHbl XIX Beka noa BAu-
aHneMm [loHcene m CeH-BeHaHa yTBepauiach
Teopuss MakcuMMasbHbIX gedopMauni, K KOHLY
Beka B passutue LLU.KynoHa n A. Tpecka yTBep-
Avnacb Teopusi MakKCUMManbHbIX KacaTenbHbIX
Hanpsi>keHnii n B 1904 rogy M.l'ybepom (1872-
1950 rr.) 6biia npeasioxeHa 4 Teopms NPOYHO-
CTW, YYMTbIBAKOLLAsA SHEPruio U3MeHeHunsa Qop-
Mbl. B Hauane pasBuUTMSA MexXaHWKU TBepable
Tena npeacrtaBnsInCh Kak abCconoTHO XeCcTKune,
paccMaTpuBanmCb UX ABUXEHUS; C BO3HWKHO-
BEHMEM CaMOCTOATENbHbIX AUCUMMIMH BbISC-
HUAUCb pa3nymMsa B NOBEAEHUMW U CBOMCTBax
AepeBa, KaMHs, MeTannoB, a C NpUMEHEHMEM
HOBbIX MaTepuanoB 1 6osiee TOYHbIM aHaNM30M
YCNOBWI 3KCnayaTaunm n TEXHOOMMU U3roTOB-
neHna obHapyXunmcb M HOBbIE ABNEHUS: MOJI-
3y4yecTb, YCTanocCTb, ynpyroe nocnenemcreue.
Tak NosABUAMCL MOHATUSA TpeX uAaeasnbHbIX Tes:
ynpyroe Teno [yHa, BA3Koe Teno HblOTOHa,
naactnyHoe Teno MNpaHAaTasa, coYeTaHMeM KOTo-
pbix Ox. Makceenn, B.®onrt (1850-1919 rr.)
W Ap. NblTanucb cMoaenupoBaTtb (MAW Mpous-
NIOCTpUpOBaTb) C/0XHOE MnoBeAeHne pearnb-
HbIX MaTepwanoB. TaK MOCTENEHHO BO3HWKU
Teopun NNaCTUYHOCTU, MOA3YYECTU, MEXAHUKMU
paspyweHus. Hoeble mMaTepuasbl, HOBble 06b-
€KTbl, HOBble TEXHONOrMK noBnaeknu 3a cobol
nosiBNIEHNE B TEOpUM YMPYrocTn HOBbIX pa3sae-
NI0B: NNacTuHbl N 060/104KM, CTpoUTENbHAA Me-
XaHuKa.

NcTopusa yxe ynoMUMHaBLIMXCS depM Ha-
CUnTbiBaeT Tbicayenetus. lNepsble pepMbl 3TO
cTponuna, AepeBsHHble MOCTbl M aHaNOrM4yHble
KOHCTPYKUUN. KnaccnyeckuMm NpMMepoMm MOXeT
CNYXWUTb MOCT mMmnepaTtopa TposiHa 4yepe3 [y-
Han. B XIII Beke B LBenuapum CTponancb Mo-
CTbl ¢ nponetamm o 100 meTpoB. XOpoLIO U3-
BeCcTeH oa06peHHbIN J1.DMnepoM nNpoeKkT MoCTa
yepe3 Hesy, BbiNosiHEHHbIM W.M.KyAanbuHbIM.
LlenbHoOMeTannmyeckne depmbl CTaam CTpoUTb
B copokoBble roabl XIX Beka B AHrnmm n CLUA.
ABTOPCTBO MEPBON KHUIM NPUHAANEXUT Yunny,
ceon Bknag sHec .M. Xypasckun, B 1849 roay
Bbiwaa pabora Kapna KynbmaHa (1826-1881
rr.). B 1864rogy Ox.K. Makceenn (1831-1881
rr.) NpeanoXus KaHOHWYeCKMe ypaBHEHUS Ans
pacyeTa cTaTUyecku Heonpenennmbix depm
(3). B panbHenwem meTon MakcBenna 6bin
pa3suT O.Mopom (1835-1918 rr.) B psae pabot
1874 ropa. B 1872 roay and ynobcrea aHanunsa
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Hanps>XeHHOro COCTOsHMSA Mop BBen B Npak-
TUKY U3BECTHYIO KPYroByo avarpamMmy. B 1872-
73 rr. Bbiwaun paboTbl 3. baTTK 1 nopaa Panes,
B KOTOPbIX MOHATMSA 0606LWEHHbIX CM U nepe-
MELLEHMI MNOMyYnUaIM WMPOKoe NpuMeHeHmne (1),
a B 1873-75 rr. cBOM U3BECTHble TpyAbl ony-
6nukosan A.KactunbsHo. B 1884 roay B N3Be-
ctusax CaHkT-TeTepbyprckoro npakTUYeckoro
TeXHONornyeckoro wuHctutyta B.J1.Knpnnuyes
onyb6smnkoBan onbIT NPUMEHEHUS TeOpeMbl B3a-
MMHOCTW AN pacyeTa Hepaspe3HbiX 610K u
apok. K koHuy XIX Beka WMpoOKOe pas3BuTUe
3HEepreTMYecKMX METOAO0B MNpeBpaTUo CTpOou-
TeNbHY MEXaHUKY B CAMOCTOSATENbHYIO HayKy.
CobcTBEHHbIe HauMOHasbHbIE LWKOMblI CKAaabl-
BAlOTCA MpaKTMecKn BO BCeX CTpaHax Espo-
nbl n CesepHol AHIIMKM. K 3TOMY Xe BpeMeHMU
KNaCCUYeCcKnii Kypc COMNpOTUBIEHUSA MaTepua-
NI0B, YnTaeMblil CTyaeHTaM 60NbLIMHCTBA Tex-
HUYECKNX BY30B MOXHO CUMUTATb C/TIOXUBLLUMMCS,
OZHAaKO pasBuUTME NPOAOIKANOCH.

OpaHumMa K Hadany XX BeKa yTpaTtuia CBOu
avavpylwme nosmvumn B Hayke o NpOYHOCTMU.
NHTeHCMBHOE pa3BMTME FEPMaHCKOW MPOMbILL-
JIEHHOCTW NOBbICKMA0 BOCTPEO6OBAHHOCTb YUYEHbIX
NMPOYHUCTOB. 34eCb B NEPBYI o4yepeab cneay-
eT Bblgenutb J1. MpaHatna (1875-1953 rr.), T.
FnvHkn, P. Mmnseca (1883-1953 rr.), BHecwmnx
6onblION BKMA4 B pa3BUTUE TeOpuM MaacTuy-
HOCTU. AHIINA COXpaHuna CUibHble MO3MLMUK
B MexaHwke TBepaoro aedopMmpyeMoro tena
M Jana TakuX KPynHbIX y4yeHblX Kak A.JlaB,
N.®annoH, x. Tennop. Ocobo cnepayet oTme-
TUTb Co34aTens TeEOpUM XPYMNKOro paspyLlleHus
A. T'puddutca n ero paboTty «SABneHne TeveHus
W paspylleHns TBepAoro Tena», BblleAlwyio B
JloHgoHe B 1921 rogy. bonbwon Bknag B pas-
BUTWE TEOPUM YNPYFOCTM N MNAACTUYHOCTM BHEC-
v nonbckme yyenble: M.T. lN'ybep (1872-1950
rr.), W3BECTHbI MNpeasioXKeHHbIM UM KpUTepu-
€M nnactnyHoctn, B.HoBuukun, n B. Onbliak.
Ba>kHbIM 3TanoM B HayKe CTau TpyAbl UTaNbsH-
CKOro y4yeHoro m nonutuyeckoro geartensa A.B.
BonbTepa, 3anoxunewero B 1913 roay OCHOBbI
HacnencTBeHHoM MexaHuku. CLUA 6naropaps
CO6CTBEHHOMY pasBUTUIO M MUrpauumn crtanu
B XX Beke nepenoBo B HAay4YHOM M IKOHOMMU-
YEeCKOM CMbicne gepxasoi. M3 Hambonee us-
BECTHbIX Y4YeHbIX - YMNpPYrncroB, npuexasLUMX
B CWA, cneayet otmetutb C.[1. TUMOLIEHKO
(1878-1972 rr.), A.JJ1.Hagan (1883-1968 rr.),
K.Tepuarn, P.Munseca (1883-1953 rr.) wu ap.

B nocnegHen Tpetn XIX Beka yCUInSaMMU
M.N.Cobko (1819-1870rr.), H.A.benentobckoro
(1845-1922 rr.), U.A.BblwHerpaackoro (1832-
1895 rr.), A.B. TagonuHa (1828-1892 rr.),
B.J1.Kupnuyesa (1845-1945 rr.) n U.I.by6HoB
(1872-1919 rr.) co3gann CTPOUTESIbHYK Me-
XaHuKy kopabns. B 1915 roay b.I'. FanepkuH
(1871-1945 rr.) nokasan LWWPOKNE BO3MOX-
HOCTM NpPeanOXeHHOro WM NpUBANXKEHHOrO

MeToAa MHTerpmpoBaHus guddepeHumnanbHbIX
YPaBHEHUN ANS pelleHus LWMPOKOro Kpyra 3a-
[ay Teopun yrnpyroctm u CTpouTenbHON Mexa-
HUKW. B HacToswWwee BpeMs LUMPOKO U3BECTHbIN
MH2 paccmaTpuBaeTca psaoM aBTOPOB Kak
YyacTHbI cny4yan metoga bybHoBa - MNanepkuHa.
M3gaHHbIM C.MM. TumoweHko B 1911 roay Kypc
«ConpotueneHna MaTtepuanos» m B 1914-16
rr. «Kypc Teopuu ynpyroctm» ctaju OCHOBOW
NOAYYMBLUNX MWUPOBOE MNpu3HaHWE y4dyebHUKOB
U MoHorpaduin, HanNnMCaHHbIX 3a BpeMsa paboThbl
B MuuunraHckom n CteHdopACKOM yHMBEpCUTe-
Tax.

MepBass MnpoBas BoMHa gdana OGypHbIA Ton-
YOK pa3BUTUIO HayKM W TexXHUKW. [o Hadana
BOMHbl BbICLUMM TEXHWUYECKUM [OCTUXKEHUEM
6bin «[ApeaHan» u CTaTyC CTpaHbl onpeaensn-
cs Konu4yectBoM Kopabneil 3TOro knacca; To
N0 OKOHYAHWUW MOSABUINCb TaHKW, aBUMaHOCLb,
NpUHUMNMaNbHO HOBbIE U BbiMyCKaeMble B ApY-
rmx macwTabax camoneTbl N HAABOAHbIE NOAKM,
BbIpOC 06bEM BO3BOAMMbLIX Kene306eTOHHbIX
KOHCTPYKLUMIM, NOKa3aBWuX 3P HEKTUBHOCTb UX
NMPUMEHEHNS N B TPaXKAAaHCKUX U B BOEHHbIX
obbekTax. NapannesnbHO W0 OCBOEHME HOBbIX
TEXHOSIOMMN, POC aCCOPTUMEHT MNPUMEHSEMbIX
MaTepuasnoB, YTO BbI3blBasi0 OTMNOYKOBaHME OT
KNlaCCMYECKON Teopun ynpyroctm u ConpoTuB-
NleHna MaTepumanoB Lenoro psga AUCUMNINH.
3TO MNO3BOAMO MOBLICUTb TOYHOCTb pPacyYeToB
HEobXoAMMbIX AN MPOEKTUPOBAHUSA HOBbIX
KOHCTPYKUMM. BO3MOXHOCTb BbINOAHEHUS 60-
flee TOYHbIX pacyeToB OCHOBbIBanacb Ha nepe-
X04e OT 3/1IeMeHTapHbIX NONY3MMUPUYECKNX 3a-
BUCMMOCTEN K aHann3y HanpshkeHHo — agedop-
MWPOBAHHOIO COCTOSIHUSA W pacClIUPEHUI0 Kak
rnybuHbl, Tak n obbema aKcnepmMeHTaNbHbIX
nccneaoBaHUn. YCKOpPEHHOMY pasBUTUIO Mexa-
HMKM MaTepuanoB B XX Beke cnocobcreoBasno
yupexaeHme B 1883-87 rr. N'ocyaapCTBEHHOro
dU3NKO-TEXHNYECKOrO WHCTUTYTa B bepnuHe,
opraHusaumsa B CLUA B 1899 roay locyaap-
CTBEHHOro 60po cTaHAapToB € nabopaTtopuen,
pupmMbl «BecTuHrays» wn Apyrux uccnenosa-
TEeNbCKUX LEHTPOB BO BCEX Pa3BMUTbIX CTpaHax.

MpuMeHeHne napoBon TypbMHbI MO3BOAMNO
K KOHLYy XIX Beka A0BeCTU CKOpPOCTb 6bICTpO-
X0o4HbIX Kopabnen go 30 y3noB. Bbicokme cKo-
pPOCTU COMPOBOXAASINCb POCTOM AMHAMUYECKNX
Harpysok M COBEpLUEHCTBOBAaHWMEM  METOA0B
pacyeTa. B pasBuTne CTpOUTENIbHOMW MEXaHUKMn
kopabnsa A.H. Kpbiiosa n WU.I'. bybHoBa. MN.0.
MaHkoBMy (1887-1946 rr.) no pesynbTatam
MHorosieTHen pabotbl B 1943 roay onybnuko-
BaN TpU KHUIN. AKTUBHOE pa3BUTME HAABOAHO-
ro ¢pnota nocraBuao 3agady 06 ycTtomumBoCTU
KopnycoB, KoTopas 6bina peweHa P. Masecom.
LLiInpokoe NpuvMeHeHMe yxe YNOMSAHYTbIX Typ-
61H B aHepreTnke NpmMBeno K MHTEHCMdUKaumm
nx pabot. Tak B nepmog ¢ 1920 no 1950 r. Tem-
nepaTtypa B Mapo3aHeproueHTpansax nogHsaach
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C 340 °C mo 540 9C, 4TO NMpu HeobxoanMMOCTH
cpoka akcnnyaTtaumm 20-30 net notpebosano
peweHne 3agayum nonsydyectn. HeobxoammocTtb
peleHns 3ajadun non3yyvyecty BO3HMKNA TaKxke
B CBS3M C BCE paclMpSOWMMCA NPUMEHEHMU-
eM xenesobeToHa MU NOMMEPHbIX MaTepUanos.
OTO NpMBENIO K pasBUTUID TEXHUYECKNX TEOPUI
nonsyyectn (Kak npaBumnoO A8 MeTannoB) WU
BA3KOYNpyroctn (4ns nosIMMEpHbIX U T.M. Ma-
TepuanoB). M3 oTeyeCTBEHHbIX Yy4YeHbIX 34eCb
cnepyet otMeTuTb HO.H.PaboTHoBa (1914-1985
rr.), JI.M. KauaHoBa, WnwowwnHa, MN.H. Manu-
HMHa (1917-1997 rr.) n ap. PaccMOTpeHHbIl B
paboTtax MOCKBUTWHA BA3KO-YNPYrunii LUAMHAP
CKpenieHHbIn C ynpyron ob6ono4kon saBnseTcs
TBEpPAO-TON/MBHBIM ABuratenem. Xenesobe-
TOHHbIE KOHCTPYKLUWM, B KOTOPbIX TaK Xe uMme-
€T MeCTOo npouecc Noa3yyecTu, nccnenoBanmncs
A.A.'BO3aeBbIM (1897-1986 rr.) n A.P. PxaHu-
UMHbIM. Tpn pacyeTe Xene306eTOHHbIX KOH-
CTPYKUMN BaXXHO He TOJSIbKO y4YuUTbiBaTb CBOW-
ctBa 6eTOHa M apmaTypbl, HO U 0Co6eHHOCTHU
caMon pacyeTHoM cxembl X/6 mnsgenusa (pama,
naactuHa wm 1.4.). B 1922-23 rr. A.K.Yanbiwes
onybnmkoBan NpubnmxXeHHbI MEeToA pelleHus
noaobHbIX 3apay. Mcnonb3oBaHue npeaBapu-
TeNbHO-HAMPSXEHHbIX KOHCTPYKLUWA CHMXaeT
BEC M MNOBbILIAET HecyLllyt cnocobHOCTb 34a-
HUI 13 X/6. ®aKTOPOM, YCIOXHSALWMM pacyeT
COOpYXeHUI n3 xeneso-6etoHa, ABAsSETCA ero
aHu3oTponuda. OHa Xe YCNoXHSAeT pacyeTbl ae-
Tanun n3 gepesa, apMMPOBaHHbIX M1AaCTUKOB U
T.M. nagenunin. Mo ston teme B 1929 r. B Bapwa-
Be 6bina onybnmkosaHa paboTa N'ybepa «[lpo-
61eMbl CTaTUKU OPTOTPOHHbLIX COEANHEHUN>.
B nepBon nonosmHe XX BeKka MpoOAO/IKAIOChb
COBEpLUEHCTBOBAHME KJlaCCUYECKUX MeToAOB
pacyeTa M 3HauuTeSIbHOE pasBUTUE MNOSYUUIN
uncneHHbole. Tak, J1.MpaHaTneM npu peweHunmn
3a4a4 Kpy4YeHus ucrnonb3oBasacb MmembpaHHas
aHanormsa. H.N. Mycxenewswunu (1891-1976
rr.) WCNOAb30Ban aHaaoruk TemnepaTypHOro
nons v AMCoKauMi, a Npu peleHnm naoCKux
3a4a4y Teopuu ynpyroctu Mcrnosib3oBan TEOpUIo
dYHKUMA KOMMNIEKCHOro nepeMeHHoro. MeHa-
Xe AN pelleHus ABYMepHbIX 3ajad MCMosib-
30Ban MOJIMHOM KaK (QYHKUUIO HaNpsXeHUN.
HecMOTpsa Ha poCT NMpakTUYEeCKOM 3HAYMMOCTMU
N BO3MOXHOCTEN TEOpUW YMPYrocTm BO3MOX-
HOCTM aHaNMTUYECKMUX pelleHuUr Bcerga ocTa-
BaSIMCb OFPaHUYEHHbIMU. DTO HensbexHo npu-
BOAMNO K MOMbITKaM WUCMNOJ/Ib30BaTb YNCIEHHbIE
peweHuns. B 1908 rogy PyHre onybnmkosan me-
TOA 3aMeHbl gunddepeHunanbHbIX YpaBHEHUN
KOHEYHbIMW pa3HocTAMU. B ganbHeliwem 6bi10
nokasaHo (2), 4to MeTtog Panesa-Putua moxert
coyeTaTbCs C APUHLUMNOM MUHUMaNbHOM pabo-
Tbl. DTOT METOA XOpoLwo cebs 3apekoMeHAoBan
npn pacyetax naactmH u obonodvek. Pasznunu-
Hble BapuauMm MeToAa KOHEYHbIX pa3HOCTeMN.
MeToa kKOHeuHbiX anemeHToB (MK3), mMx coue-

TaHusa (HanpuMep MK3 no npocTtpaHcTBy U MKP
Nno BpeMeHW) U Apyrve YUC/IeHHble NOCTerneH-
HO O(POPMUINCL B OTAENbHY HayKy BblYMCAN-
TeNbHY MexaHuKy. B 3HaunTenbHoOM Mepe 3To
6b1n10 06ycnoBneHo 6bICTPbIM pa3BUTUEM Bbl-
YNCITNTENTIbHOM TEXHUKMN.

Jliobble pacueTbl TpebyloT KakKoOM-TO 3KCre-
pYMeHTasIbHOW NpoBepKU. Tak, NpeanoXeHHbIM
MakcBensioM NoASpr3aLMOHHO-0NTUYECKUM Me-
TOAOM MOXHO He TOJIbKO MpPOBEPSATb NpaBWib-
HOCTb pacyeToB HO M MCCNefoBaTb HaMpsXKeH-
HO-AedOpMaLMOHHOE COCTOSIHME AN KOTOPOro
HeT TeopeTnyeckoro peweHus. Tak nossunach
TeH3oMeTpus. B 1887 rogy Kanakyukuin B lNe-
Tepbypre onybnukoBan pe3ynbTaTbl KUccne-
AOBaHUM OCTATOYHbIX Hanps>KeHWM B CraaBax
opyann. B 1898-99 rr. onybnmkosaHa pabota
A.BacioTnHckoro. C nomoLwbio nNpeanoXeHHOo-
ro MM OMTUYECKOro MeToaa O6bian MNosy4YeHbl
doToCHMMKM n3rnba m Npornbos penbCcoB MNoAa
Konecamu JsioKoMoTuBa. Tak 6bln ycTaHoOBMEH
MeXaHW3M YyCTasIOCTHOrO pa3pyLLeHns penbCcoB.
B 1931 roay HdasuageHko ony6nmkoBasn cno-
cob cTpaBnuBaHusa cnoesB. Bbicokyto addek-
TUBHOCTb MOKasan MeToA KPYMHbIX MOKPbITUNA.
Bonblwasa skcnepuMmeHTanbHas paboTta nposo-
avnacb u 3a pybexom.

PasBuTne aHanUTU4YeCKUX, YUCIEHHbIX U
3KCNepMMeHTanbHbIX MeToAO0B COMpPOBOXAA-
JIOCb COBEPLUEHCTBOBAHMEM WHXEHEPHbIX MOA-
xonoB. K cepeagnHe XX BeKa Kak OTAesIbHble Ha-
YK cchopMMpOBaNnCb CTpoUTENIbHAsA MexXaHuKa
COOpPYXXEHUN, CTpouTesibHas MeXaHuKa Kopa-
6nsa, Teopus konebaHuii. DTO NO3BOJMNO pac-
MPOCTPaHUTbL M3BECTHble MNOAXOAbl Ha HOBble
06beKkTbl- neTatenbHble annapaTbl. B HacTos-
Liee BpeMs KOpryc camosieTa paccMmatpuBaeT-
CS KaK TOHKOCTEHHas KOHCTpykums. LLnaHrayt
npeacraensaT cobon pamy; a obwmBka — Ha-
6op nnactuH. 3Has LEeNCcTBYylOWME HArpysKu:
TAry, NOABbEMHYIO CUNY, BEC U AP. MOXHO Bbl-
MOJSIHATb MPOYHOCTHbIE pacyeTbl. [1pu 3TOM, 0A-
HakKo, HeobXxoAMMO Yy4yuTbiBaTb AWHAMUYECKUN
XapakTep AEMUCTBYIOLWMX Harpy3okK WU ero Biu-
AHWE Ha NPOYHOCTHbIE CBOMCTBA NMPUMEHSEMbIX
MaTepuasnoB. DKCNEpPUMEHTaNbHOE U3yyeHue
KonebaHunin nNpmMaMaTUYECKMX CTEepXXHEN, BO3-
Hukwee B XVIII Beke, nMpoBOAMNOCH B paMKax
aKyCTUYEeCKUX uccnegosaHuin. B panbHenwem
BAMSHME KonebaHui CTano yunmTbiBaTbCs B MO-
CcTo n kopabnectpoeHun. B 1902 roay ®pam uc-
cneposan KpyTuiibHble KonebaHus rpebHbix Ba-
nos, Bubpaunm TypbuHHbIX 1ONATOK M ANCKOB,
Kputnyeckme ckopoctu sanose. A.H.Kpbinoe B
1905 roay uccnenosan konebaHmss MOCTOB NoA
Harpyskamu. [locTteneHHO Teopusa KosebaHui
npeepatuiacb B CaMOCTOSATENbHYIO HayKy.

Haxxe caMbln nonHbiv aHanu3 HAC He paer
BO3MOXHOCTb  OLEeHUTb paboTocnocobHOCTb
TOM UM MHOW KOHCTPYKUMMK. JNa 3TOro Kakme-
TO 3KBMBAJIEHTHblE HanpshkeHus Heobxoammo
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CPpaBHWUTb C AOMYyCKaeMbIMW, NpeaenbHbIMU UK
KaKMMKN-TO elle. PaznnyHble Teopun n runoTte-
3bl. O6bsCHAOWME NPUYNHBI pa3pyLleHns no-
CTOSIHHO pa3BWBaIMCb N COBEPLUEHCTBOBANMUCD.
B AononHeHue K KinacCMyeckmMM TeOpUSM NpoY-
HOCTM NOSIBUIAChb yXe yrnoMuHasLlascsa paboTta
pudpduta. En npegwecrsosann pabora 1909
roga [.B.KonocoBa O Hanpsi>XeHHOM COCToA-
HUW PacTSAHYTOM NAacTUHbl 6eCcKoHeYyHon Wwu-
PVHBbI N U 3AUATUYECKUM OTBEpCTMEM U pabo-
Ta K.MHraucca ot 1913 roga. B 1957 roay /1.
MpBWH Nokasan 3KBMBASIEHTHOCTb CUI0BOro W
3HEpreTUYECKOro Kputepus pacrnpocTpaHeHus
TpewmnHbl, u B 1958 rogy nonpaBKy Ha nnactuy-
HOCTb. Bonpocamu paspylieHns 3aHuManncb
Modde daBmnaeHkos, Hagan v gpyrue KpynHble
y4yeHble. [puHUMNManbHO HOBbIM CTaTUCTU4e-
CKun noaxon npegnoxwun Benbynn. XXypHoB
cymTaeTca ocHoBaTeneMm TepModPONLNOHHOMN
Teopuun. B npouecce MHOroOYMCAEHHbIX Uccne-
AO0BaHWMI B cepeanHe XX Beka cpopMmnpoBaancb
TPY OCHOBHbIE FPyMnnbl TEOPUA MPOYHOCTU: de-
HOMEHO/I0rMyecKne, sHepreTmyeckne n cratm-
CTUYecKkue. DT Teopun Neram B OCHOBY nocTe-
MEHHO OTMOYKOBaBLUENCH OT COMPOTUBAEHUSA
MaTepMasnioB HayKM — MEXaHUKWN pa3pyLUeHus.
B cepeanHe XX Beka M3 KJlaCCMYECKOro Kyp-
Ca COMNpOTWUB/IEHMSA MaTepuasnoB BbIAEIUINCH
Hayku, npes3owejline nNepBOUCTOYHUK MO
YPOBHIO MatemMaTM4yecKoro annaparta v rinybuHe
3KCNepuMMeHTanbHbIX WCCIeA0BaHUN: Teopus
ynpyrocTtu, Teopms BA3KO — YNpyroctun, Teopus
NAAaCTUYHOCTU, TEOPUS NON3YYECTU, TEOPUS KO-
nebaHnin, mMexaHukKa paspyleHus, CTpouTesb-
Has MexaHuka v T.4. lNepeyncneHHble n 6aun3-
KMEe K HUM HayKW BbIKPUCTONM30BbIBASNCL U3
MOCTOSIHHO pa3BMBAOLLErocsi COMPOTUBAEHUS
MaTepuasioB No Mepe BO3HUKHOBEHUSA TeX WUAn
WHbIX MpaKTUYECKMX 3a4ad WU Hanmuus crneum-
anbHbIX YCNOBMN. Hanpumep akTMBHas Noau-

Bub6nuorpaduueckmnin CNMcok:

TVKa J1tof0BUKa X1V W CTPOUTENLCTBO Bepcans
caenanu BocTpeboBaHHbIMK Tpya yyeHoro Ma-
puvoTTa U BENMKOro BOEHHOro WHXeHepa Bo-
6aHa. PasBuTMe CONpOTUBAEHUS MaTepuanos
WAoo cnegoM 3a  CouMasibHO-3KOHOMUYECKUM
pa3BuTveM obuiectea B OT/IMUYME HANpuMep OT
aCTpOHOMUW, FAe Mporpecc YCKOpuacs nocne
BHEAPEHUST TEXHMYECKOM HOBUHKM — un306pe-
TeHHoro .ManuneeM Teneckona.

Ecnu npoaHanusnpoBaTb MCTOPUIO C MNO3U-
umi KoHApaTbeBCKMX UWKAOB, TO Cen4vacMbl
XMBEM Ha usnete Y uukna, rae AOMUHUPYIO-
WMMN TexHonornamm aenqaiTca IT — TexHono-
rmu. [o 3Toro AOMUHUPYIOLWMMU TEXHOIOMUSAMN
6blN 3HEepreTMyeckoe MallMHOCTPOEeHMe, aBu-
aLUMOHHasA MpPOMbIWIEHHOCTb, CYAOCTpOeHue,
XenesHble [0pory, TKaukoe npou3BOACTBO.
Oxunpgaembii dytyponoramu VI uukn npegno-
naraet 6MoNorMYecKyto AOMUHAHTY: co3jaHune
NCKYCCTBEHHbIX OpraHoB, KOHCTpyupoBaHue
HOBOro 4yenoseka u T.4. CnepoBaTesibHO U Tpe-
6oBaHMeM K BHOBb CO34aBaeMbiM MaTepuasnam
byneT He XMMM4YecKas 3HEepPTHOCTb KakK MNoau-
TeTpadTOpaTMMbI B 3HAOMPOTE3aX, a Kakoe-
TO co4yeTaHne 6MONOrMYecKom aKTUBHOCTU W
coeMecTumocTtn. ConpoTUBAEHME MaTepuanos
B AAHHOM ciy4dae nomoxeTr cdhopmynmposaTb
TpeboBaHna no @GuU3MKOMeXaHUYeCKUM CBOWM-
CTBaM K BHOBb CO34aBaeMbIM MaTepuanam. Ecnu
yXe NoAcYMTaHO ycunume B wernke 6egpa, TO
Yy>Xe MOXHO OLEHUTb MPUMEHMMOCTb TOro Wmn
nHoro matepuana. OKoH4YaTelbHO MOXHO Npea-
NOAOXUTb, 4YTO COMpPOTUB/EHME MaTepuanos
oxugaet cyabba HauepTaTenbHOW reoMeTpum
- HeoTbeMNnembli aTpubyTt ydyebHoro npouec-
ca, 6@3a M CNyTHMK HOBbIX AUCUUNANH ( KOM-
notoTepHas rpaduka, CAMNP n T.n.) n nHoraa
CaMoCTosATeNIbHOE UCMofib3oBaHue. [lpn 3TOM
Kak HayKu U HayepTaTesibHas reoMeTpus n co-
NpOTUB/AEHME MATEPUASIOB YXe MCYeprnaHbl. m

1. Hcmopus mexanuku ¢ dpesHeliwiux epemeH do konya XY111 eexka. M., Hayka, 1971, 300c.

2. Hcmopust mexanuku ¢ koHya XY111 eeka do cepedunvt XX eéeka. M., Hayka, 1972, 416c.

3. Tumowenko C.I1. Hcmopus Hayku o conpomugieHuu mamepua.os. M., locmexuzdam, 1957, 536¢.

4. Manaunun H.H. Kmo ecmb kmo 6 conpomussienuu mamepuanos. M., MI'TY um. baymana, 2002, 248c.

5. Tumowenko C.I1, I'youvip [xc. Teopus ynpyzocmu. M., Hayka, 1975, 576c.

6. MaaunuH H.H. [IpuknadHas meopusi naacmu4Hocmu noazyyecmu. M., MawunocmpoeHue, 1975.312c.

7. Hunbcen JI. MexaHuueckue cgolicmea noaumMepos u noaumepHsix komnoduyutl. M., Xumusi, 1978, 312c.

8. Cezepaund JI. [lpumeHeHue Memoda KOHeUHbIX 31eMmeHmos. M., Mup,.1979,392c.

9. Geriffith A.A. The phenomenon of raptur and flow of solids/ philosophical Transactions of London. Aeries A., 1920, Y221,

p.163-198.

10. Kpwrios A.H. Mou eocnomunaHus, /1., Cydocmpoenue, 1984, 332c.
11. Epwos H®, Llaxeepdu I'I. Memod KOHE4HbIX 3/1eMEeHMO08 8 3ada4ax 2udpoduHamuku u 2udpoynpyzocmu. JI, Cydocmpoe-

Hue, 1984, 240c.

12. Tuxunoe PM., lllanosan08 B.M. [legpopmupyrowjuii apmpos mazobedpeHHo20 cycmasa (KAUHUKA, UaeHOCUKa U xupypauye-

ckoe sieveHue). CI16., uzd. BMA, 1999, 112c.
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[Mpobnembl opraHM3aLnmn cenekTUBHOro cbopa OTXO0B B

r.CaHkT-lNeTepbypr

Anpapeun Banepbesuy PbIBUH
OMIAY um. I.A. CtonbinuHa

Ha coBpeMeHHOM 3Tane pa3Butus obuie-
ctBa npobnema cenektmBHoro cbopa 0Txonos
aKkTyanbHa He TOAbko Ansa r.CankT-lMetepbypr,
HO M Ang Bcen Poccum, NOCKOAbKY A0 CUX Mop
HEeT OT/IaXXEeHHOW CUCTeMbl cenekTUBHOro cb6o-
pa oTxoA0B. Beab ewe B cepeaMHe MNpoLuioro
Beka Benuknii dumsnk Hunbc bop nponsHec npo-
poyeckune cnosa: «4YesnoBedecTtBo He normbHeTr
B aTOMHOM KoOLUMape, OHO 3axsiebHeTcsa B c0b-
CTBEHHbIX OTX04ax».

naBHas uenb pasgenbHoro cbopa — pasae-
neHune Bcero ob6bema TBO Ha TPy OCHOBHbIX MO-
ToKa: 1) BTOpWYHbIE pecypcbl, MPUrogHble Ans
nepepaboTkn (nnacrmaccel, cteknobon, metan-
Nbl, Makyfnatypa M TeKCTWb), CocCTasasowme
35-50% ot oblwen Maccol; 2) 6uopasnaraemblie
0TXOAbl A/ KOMMOCTUPOBaHMSA (KyXOHHble, Nu-
LeBble, CaloBble OTXOAbl, @ TaKXe BJAXHble U
3arpsisHeHHble oTxoabl 6ymarn) — 25-35%; 3) -
npoyne He nepepabaTbiBaeMble 0TX0Abl. K HUM
B KaXXJOM KOHKpPETHOM cjlydyae MoryT 6biTb OT-
HEeCeHbl M OTXOAbl, MOTEHUMasNIbHO MNPUrOAHbIE
K nepepaboTke, HO 4S9 KOTOPbIX TEXHOSIOMMK
nepepaboTkm B AaHHOM pernoHe OTCYTCTBY-
0T, HanpuMep OAHOPA30Bble MOAMY3HUKU WK
KOMMO3UTHblE ynakoBku[2]. Takxe B 3TOT no-
TOK nonagatT BTOPUYHbIE pecypcCbl, NoTepsiB-
Wwure noTtpebuTenbCckMe CBOWCTBA B pe3yfbTa-
Te UX CMelaHHoro cbopa. Mpu naaHMpoBaHMK
pasgenbHoro cbopa He crepyeT CTaBUTb 3a-
[ady noJslyyeHns TOBAapHOro BTOPUYHOIO CbIpbS,
NpUrogHoOro K peanusauum notpeburtento, He-
NOCpeACTBEHHO B KOHTenHepax. M3aepxKu Ha
OOCTUXEHWE AaHHOM 3a4a4m HeonpaBAaHHO Bbl-
cokun. NcTuHHOWM 3agadven ABnseTcs npeaoTepa-
LeHne noTepn noTeHUMabHON TOBApHOW LiEH-
HOCTW ABYX OCHOBHbIX (PpakuMin 0TX0A40B: BTO-
pU4YHbIX pecypcoB n buopasnaraeMbiX 0TXO40B.
BoligeneHune tpetbel dpakumm — He nepepaba-
TbIBAa€MbIX OTXOAOB — B 3HAYUTESIbHOW CTEMNeHMU
WCKYCCTBEHHO, TOCKOJIbKY MpaKTUYeCckn BCe
0TXO0Abl MOryT 6bITb OTHECEHbI K NEPBbIM ABYM.
OfHa 13 OCHOBHbIX NpobsieM, NPensTCTBYHOLWMX
HOpMasnbHOM OpraHMsaummn cenekTnBHoro cbopa
otTxonoB r.CaHkT-MeTepbypr - 3TO HEBO3MOX-

HOCTb pa3BepTbiBaHUS CeNeKTUBHOro (pasaenb-
Horo) cbopa OTXO4OB M3-3a Masion 3amHTepe-
COBaHHOCTM rocypapcrtea. B 2002-2004 rr. B
CaHkT-MeTepbypre nposoannca «puHNmc» co-
BMecTHO ¢ OAO «ABTtonapk N2 1 «CneutpaHc»
3aHMMaKLWMMCA BbIBO3OM OTXOAOB C MYCOPHbIX
nJaowanoK ropoga, v NpuUsHana ero yCrnewHbIM,
MOCKOJIbKY OH AOKasas, 4YTo Mpu HaamMunm UH-
dpacTpyKTypbl AOAN FOTOBbI COb6MpaTb OTXOAbI
pasgenbHo. Yxe no3xe B 2004 n 2006 rony
Ha 6loaKeTHble AeHbMM ropog 3akynun 6onee
4000 uBeTHbIX 6akoB ans pasgenbHoro cbopa
oTxonoB. B 2007 roay XunnwHbin KOMUTET U3-
Aan pacnopsbkeHne o6 oCyLecTBIeHNN B ropo-
e pasgenbHoro cbopa oTXo0A0B, KOTOPOEe HOCU-
J10 TONIbKO pekoMeHAaTeNbHbIA xapakTep. M 3To
6blI0 €AMHCTBEHHOE, 4YTO cAaenanm ropoackue
BNACTN ANSa pa3BUTUSA CeNeKTMBHOro cbopa. Hu-
KaKOoM CUCTeMbl BblBO3a, KOHTPO/IS 3@ HanosiHe-
HneMm 6akoB, pacnpeaeneHnsl OTBETCTBEHHOCTU
MexXAay >XMIKOMCepBMCaMM M KOMMAHUSAMW, Bbl-
BO3ALMMN OTXOAbl, CO34aHO He 6bio. B pe-
3ynbTate 6akm ansa pasgenbHoro cbopa mocre-
NMeHHO MNpekpallann obCnyXmnBaTbCs, Ha4YnHau
MCNONb30BaTbCA HE MO HAa3HAYEHWUK WMAKU Mpo-
CcTo 6bIIM yKpadeHbl. Mpu 3TOM HeoAHOKpPATHO
O0TMEeYasnoChb, YTO Ha TEX HEMHOMMX MnJoLllaaKkax,
rae yaaBsasocb nogaepxuBatb 6aky B HOpMainb-
HOM COCTOSIHMM WU BOBPEMS UX BbIBO3UTb, XUTe-
M C yAOBONbLCTBMEM y4yacTBOBa/IM B pa3aesb-
HOM cbope oTxonoB[1].

MpuHnuc coobwan o060 BCex HapyLleHu-
X BNacTsaM, HO OTBETa C MX CTOPOHbI TaK W
He nocTtynunao. «lMNOoCTOSAHHO HaaBUratoLMNCS
Ha ropoA MyCOPHbIM Kosslanc nossosiser o06o-
CHOBbIBaTb BblAesieHMe U3 b6roa)eTa OrpoMHbIX
CYMM Ha (PMKTUBHblE Mepbl MO €ero npeaoTBpa-
LWEHMIO - CTPOUTENLCTBO MYCOPOCXKUTraTENbHbIX
3aBOAOB, OMpbICKMBaHWE CBasioK Ae3040paHTa-
MW, - KOMMEHTUPYET CUTyauMio pyKoBOoAMTESb
TOKCMYeCcKor nporpaMMmbl puHAnc OMuTpumn
ApTaMoOHOB. - TpaTuTb 6lOAXETHble AEHbIMM Ha
noaobHble MPoOeKTbl MOXHO KaXxAabln roa, 6es
pasgenbHoro cbopa npobnema ocrtaHeTcs Hepe-
WweHHoM n byageT TpeboBaTb HOBbLIX BJIOXEHWUNA.
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A TO, KaK ¥ Mo4yeMy Halln YUHOBHWUKMK NO6AT oC-
BanBaTb MHOIO MUAMapAHble CTaTbW Pacxo4oB,
n3BectHo. Kakmne yx TyT 6aukm? A 06bSCHUTH
BCerga MOXHO, COCNaBLIMCb Ha 6eC KybTYpPHbIN
Hapoa»[3].

OpHako B HacTosLlee BpeMs B ropoae OKoo
TPETU KOHTEMHEPHbIX Mowaaok obopyaoBaHO
KOHTEelHepaMu Ans cenekTnBHoro cbopa oTxo-
AO0B, M KayecTBo cbopa BTOPMUYHOIO Cbipbs Ha
3TUX Nnowaakax npu cobnoaeHnn onpeaenex-
HblX TpeboBaHWN O4YeHb BbICOKO. Takum obpa-
30M, MpUHUMNMANbHASA BO3MOXHOCTb OpraHu-
3aummn cenektmeHoro cbopa B Poccmm gokasaHa
NnpakTUYeCcKn, ogHaKo yCcrnex ee BHeApeHUs 3a-
BWUCWUT OT BbINOSIHEHMS onpeaeneHHbiXx TpeboBa-
HMI. YacTo noa opraHmsaumeln 3KCnepuMeHTa
no pasaenbHoMy cbopy OTXOAOB MNPOMCXOAUT
yCTaHOBKa KOHTEMHEPOB M MPOUCXOAUT aHanus
roToBO /1M HaceneHue K CenekTuBHOMY cbopy,
nnu Het. lNepen yCTaHOBKOM KOHTEMHEpPOB-Ha-
KonuTtenen Heob6xoaMMO 4eTKO ChnjaHWpoBaThb
nocrenoBaTelbHOCTb LENCTBUIA M OTBETUTb Ha 3
BaXXHbIX BOMpoca:

1. Kto bymeTr nortpebutenem/nokynartenem
BTOPMYHOIO Cblpbsi/MaTEpPManoB, MNOJyYEHHbIX
nocsne nepepaboTkn 0TXo40B?

2. Tpe 6yaer ocywecTBnatb nepepaboTka
OTCOPTMPOBAHHOIO Mycopa?

3.  EcTtb nu nnowapaka, Heobxoanmmoe 060-
pyAoOBaHMe W NepcoHasn Ans OKOH4YaTesIbHOM
(«uncrtoBom») COPpTMPOBKKN Mycopa?

Be3s nnaHWpoBaHMSA Kaxaoro astana cenek-
TUBHbIM c60p Mycopa CTaHOBUTCS OBbIYHbLIM Ha-
KOMJeHMeM Mycopa C MocseayiowmM BbIBO3OM
ONS aKKYMY/TMPOBAHUS Ha MOSIMFOHbI U CBaNKMK.
C oAHWUM OTNMYMEM — NpeaBapUTeNbHbIM HaKo-
naeHnemM B pasHbix 6akax [5].

MupoBasi NpakTMKa MoOKa3biBAaeT 4YTO OMbIT
opraHmsaumu cenekTuBHoro cbopa oTxoaoB He-
BO3MOXHO cAefnaTb 3a OAMH AeHb HYXXHO 4YTOObI
rocygapcrea m obLecTBO HALWIO pblyary B3au-
mMoaencTeumsa. Mpu pasgenbHoM cbope Ha nepe-
paboTky MoxeT 6bITb HanpaBneHHO A0 80%6bI-
TOBbIX OTX0A0B. B TO e BpeMsa goporocrosiee
YCTaHOBKM aBTOMATM4YeCKOM COPTUPOBKK CMe-
LWAHHOro0 Mycopa B «04HOM 3aBs3aHHOM Make-
Te» no3BonsAT oTobpaTtb He 6onee 15% BTOp-
cbipbs. B kavecTBe npnMepa Bo3bMeM [[epMaHuio
Tam AencTByeT cuctema pasgenbHoro cbopa my-
copa. Kaxabl xutenb F'epmaHum ob6s3aH co-
pTMPOBaTb MYCOp HEe3aBMCMMO OT COLMANbHOrO
cTaTyca — 3TO 3aKOH. Hapywutenam — KpynHbii

Bubnunorpacguyeckuin Cimcok:

LITpad. 3a CObNIOAEHIEM 3aKOHa CIIEAUT MyCOp-
Has NoNMuUMs, KOTopas CNocobHas HalTW 1 Npu-
Bfleub K Cyay Aaxe 4enoBeka, BblbpocuBLUErO
M3 OKHa MalUWMHbl OKYPOK. TOT Xe, KTO He Xena-
eT "naykaTb pyku", OO/MKEH 3ansaTtuTb Hasor,
ytobbl ero oTxodamu 3aHsaacsa "cneunanuct'.
Onsa kaxaporo Buaa TBO mmeetcs ceBosa 6ouka.
BoukKn AO/MKHBI CTOATb Heaaneko OT AOMOB, HO
He pganee 15 M OT npoe3xen yactn, 4ytobbl 06-
neruntb paboTy Mycopwmkam. B cepyto 604Ky
HeCyT TO/IbKO OCTaTOYHbIN MycOp, CTapble rase-
Tbl, XXYPHanbl 1 KapTOHHblE KOPOOKK. B xenTyto
6ouky BbibpacbiBatoT 6aHku, 6yTbiakM, NOAU-
MEepHY M ByMaxHyl, a TakXe 4aCTU4YHO Me-
TanIMYECKYI0 YNaKoBKY, Ha KOTOPOM CTOUT "3e-
neHas Touka". 3eneHas 6o4yka npeagHasHaveHa
AN OpraHuM4yeckMx OTX0A0B, KOTOopble nepepa-
6aTbiBalOTCS B KOMMOCT. JIMLWIHIOW CTEKASHHYIO
Tapy, KoTopas Mo KakuM-nbo npuynHam He
nonana B Xentyt 604Ky ANA ynakoBOK, HYyX-
HO CKnaabiBaTb B 60NblINE KOHTENHEPDI, TaKXe
pPacrnoio)XeHHble B HECKOSIbKMX TOYKaX Kax-
[Oro panoHa. 3eneHble, 6enble N KOPUYHEBbLIE
OyTbIIKM COPTMPYIOTCA Ha MecTe. JlekapcTBa C
NMPOCPOYEHHONM AATOW MPUHMMAOT anTeku. Ans
CTapbix baTapeek eCcTb NPUEMHbIE MYHKTbI B J1t0-
6om cynepmapkeTte. O BblBO3€ X0/104MJIbHUKOB
HY>XHO AoroBapuBaTbCs 3apaHee[4].

N3 Bbllle M3M0XEHHOro crneayeT 4yTo ce-
NEKTUBHbIA CHOp OTXOAOB C/OXHbIM npouecc
TpebyrLwmnin OCTAaTOYHOrO MNpPOAOJIKUTENBHOIO
BpEMEHMN. Mpn NpoBeAeHUN 3KCMEPUMEHTOB
KOTOpble 4acTo 3akKaH4MBaJWCb MpPOBasaoM, U3
yero crnenoBasi HeBEpPHbIA BbIBOA4 O HEroToB-
HOCTW HaceneHuss PoccMnm K COpPTMPOBKE OTXO-
noB. Ha caMoM pene Bce M3BECTHble HeyAauu
OblMN BbI3BaHbl HEAOCTAaTOYHbIM BHMMaHMEM K
X04y 3KCNepuUMeHTa, ero pesynbTaTaM, a MHO-
raa v MosiHbIM OTCYTCTBMEM 3aWHTepecOBaHHO-
CTN B pe3ynbTaTe. HyXHO yuuTbiBaTb KaxAayto
Menodb YTO6bI 6bI/T MONMOXUTENbHbIN pe3ynbTarT.
Ons atoro ponxkHa 6bITb 3aMHTEpPEeCOBAHHOCTb
HEe TO/IbKO OpraHW3aTopoB 3KCMepuMeHTa HO
obuwectBa u rocygapcrtesa. OgHUM M3 BO3MOX-
HbIX MyTeN pelleHMs 3KOJOrMYecKoro Bomnpoca
B r.CankT-lMeTepbypr sBnsieTcs BOCCO34aHue
rocyaapCcTBeHHON nepepabaTbiBatower oTpac-
nu. OgHako ANns MoJSIHOLUEHHOro peleHunst npo-
6neM okpyxatLwen cpeabl cneayeT yXXeCcTounTb
WTpadHble CaHKUMN He TOoNbKO ANs CybbekToB
NMPOMbILLIEHHOCTM, HO U AN1S TpaXK4aH. m

1. Ba6aHuH HU.B. OyeHka agpgpekmusHocmu paszdeabHoz2o c6opa omxodos // Teepdele 6bimogble omxodst. 2006. Ne 10. C. 40-43.

2.Memoduueckue pekomeHIayuu no pazoeabHoMy c6opy omxodos [Iaek-mpoHHblli pecypc]: http://www.greenpeace.org

3.Ilepexod Kk cenekmugHoMy c60py 6bImosbix omxodoe 8 Cankm-Ilemep6ypze: opmuposaHue momusayuu y HaceneHust Kak
0CHO8a pea/u3ayuu npoekma: omvem no npoekmy / Ilenmp He3asucuMblx cOyu0N02U4ECKUX UCCAe008aHUll. A2eHmcme0 «IKc-

nepmusax». Cn6., 2006

4.IIpumepul cucmem paszdenbHo20 c6opa u Mycopa 3a pybe-scom[I1ekmpoHHblil pecypc]: http://ria.ru/
5.1Ipobaemvl cenekmusHozo c6opa omxodos[IaekmpoHHbill pecypc]: http://www.musorr24.
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CEJIbCKOXO3ANCTBEHHbIE HAYKU

[MpoayKTUBHOCTb MONTOAHSKA KPYNHOIro poraToro ckoTa

pPa3yinv4HbIX TeHOTUMNOB

EBreHuit Hukonaeenu YEPHOBAN
[OKTOP BMOMOrMYeckrX HayK, AOLEHT
Hatanba AnekcangpoBHa ATAPKOBA

acCUCTEHT kadyeapbl YaCTHOM 300TEXHUM, CENEKLUN U pa3BeaeHUs XKUBOTHbIX

TaTbsAAHa BuktopoBHa MAPYLLAK

cTyaeHTka 5 Kypca, akynbTeT TEXHONOMMYECKOro MeHe4KMeHTa

CTaBpononbCKnin rocyaapCTBEHHbIN arpapHbIn yHuBepcuTeT, r. CtaBpononb, Poccus

OcHoBHOM 3agadern ana  MwuHucTepcTBa
Cenbckoro xossamcrtea Poccuiickoli ®eaepauum
aBnsieTca obecneymTb HacesieHMe NpoayKTaMum
NUTaHUA N ee 3aHATOCTM. [T03TOMY nonydeHue
roBsiAMHbI B HalLEeW CTpaHe — sBJsSIeTCS NepBo-
o4yepenHbIM AefioM pasBUTUA OTpacnu, KoTopas
B YC/IOBUSIX HACbILWEHHOro pbiHKA MOJIOKOM U
ctabmnmsaumm norosioBbS MOJIOYHbIX KOPOB
MOXET pewnTb AaHHyto npobnemy (benookos
A.A., 2012; benookos A.A., NMnuc O.B., 2010).

PasBegeHne No AMHMAM MpU HanpaB/ieHHOM
otbope n noabope, a TakxKe Npu coaepkaHum
XXMBOTHbIX B XOPOLIMX YC/OBUSX - Hambonee
HaAEXHbIA NMPUEM Pa3BUTUSA U 3aKpenneHus y
NOTOMCTBA BbICOKOM NpoAyKTMBHOCTU (LiBeTko-
Ba 0., 2013).

WccneposaHma nposoaunmce B CX nnem-
konxose «Poccma» HoBoanekcaHApPOBCKOro
panoHa, CraBpononbckoro kpasi. O6bekToM
3KCNepuMeHTallbHbIX WCCeA0oBaHUA  MOCny-
XUNnM  6bl4KM FONLWTMHCKOM MNOopoAabl pa3HOM
NIVHENHOM NPUHAANEXHOCT!.

Llenbto nccnegoBaHnin ABASNOCh: N3YYUTb NPO-
AYKTMBHblE 0CO6eHHOCTM BbI4KOB PasHbIX JIMHUNA.

Onsa nposepeHuns onbitTa no 6ase «Cenake»
300TEXHMYECKOro yyeTa Aas KpynHOro poratoro
ckoTa 6b1s10 chopMmpoBaHO 2 rpynnbl 6bI4YKOB
Npu poXAEHWUWN MO MPUHLMMNY aHasnoros no 15
rofioB B KaXAoOW, pasHOW JIMHENHOW npuHag-
nexHocTtn. bbiuku I rpynnbl npoucxoamnnm ot
6bikoB nnHUM PednekwH CosepuHr, II rpynna
XXMBOTHbIX — MpoucxoxaeHne oT 6bIKoB NHUK
MOHTBUMK YndTenH.

YCTaHOBJ/IEHO, YTO NPU POXAEHUN BbIYKK MO
XXMBOM Macce 6binn 04MHAKOBbIMU UM aHano-
ramMm C HeKOTOpbIM NPEBOCXOACTBOM 6blukoB II
rpynnel Ha 2,2%. B ocTanbHble nepunoabl Bbl-

pawmBaHuga B 6-, 12-, 15,5 n 18-t Meca4yHOM
Bo3pacTe 6blyky II rpynnbl MMenu npeBoCcxXoa-
CcTBO Haa I rpynnoi cooTBETCTBEHHO - Ha 4,3
%:; 5,7 % (P<0,001); 6,1 % (P < 0,001); 7,9
% (P < 0,001) npu BbICOKOAOCTOBEPHOW pas-
Huue. 3a nepuog otkopma 15,5-18,0 mec. (75
aHen) 6bidkn II rpynnbl Habpanu xneyto maccy
64 kr npotus I rpynnel 58,2 kr, 4to 6onblie Ha
10,0% (P < 0,001).

e ) > % !0
PucyHok 1 — BbIYKM roILLUTUHCKOM
nopoAgnsl anHuM «MoHTBUK YugteriH»

Takum ob6pa3om, 6biYkM NMHUK Bblka «MOHT-
BMK YundTernH» npeBocxoanam no XnBom macce
6blykoB NmMHUM  «PednekwH CoBepuHr» Ha
NPOTSXXEHUM BCEr0 M3y4vaemoro nepuosa un 3a
18-MecsiuHbIM Nepuog BblpawMBaHUSA MPEBOC-
XxoacTBo coctamnio 31,1 kr unm 8,1%.

Camas BbICOKas CKOpoCTb pocTta bbina B ne-
prvoa 3aKal4YnuTeNnbHoro otkopma y 6biukos II
rpynnbl 853,3 r B cyTku, 4yto Ha 10,0 % 6onbLue
MO CPaBHEHMIO CO CBepCTHMKamu I rpynnbl.
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T 3aTpaTbl KOpMa Ha NPUPOCT >XWBOW Macchl
6bl4KOB 3a Becb nepuos BblpawmBaHus (0-18
MeCs4YHOro Bo3pacTta) coctaBwmnm no I rpynne
nnHnn «PednekwH CosepuHr» — 7,5 kopm. eg.,
a Mo BTOpOW rpynne AMHum <«MOHTBUK Yud-
TeriH» - 7,0 KkopM. efd., 4to Ha 0,5 kKopMm. eg.
MeHblue Unn Ha 6,7 %.

ONsa n3ydyeHus pasnnyHbiX YacTen Tena no-
AOMbITHbIX 6bIYKOB HaMu 6bISIN B3ATbl MPOMEpEI
N paccymTaHbl MHAEKCbl TETOC/OXEHMUS.

Bbiukm II rpynnbl nMenn npeBoOCXOACTBO
Mo LWMPOTHBIM MHAEKCaM TenocnoxeHus. Tak
no MHAEKCY COUTOCTU OHW MPEBOCXOAAT CBOUX
aHanoros Ha 3,3%, rpya4HOMY nHaekcy — Ha 0,8
%, yctynatT 6bidkaM I rpynnbl NO MHAEKCaM
pacTaHyToCTV — Ha 1,4 %, ANNHHOHOIOCTU — Ha
0,7 %, nHpgekcy koctucrtoctu — Ha 0,1%.

Bblukn II rpynnel uMenun ny4ywune nokasaTte-
nn y6osa (tabnuuya 1). Mo Macce oxnaxaeHHon
TYLIW OHN MUMENN NPEBOCXOACTBO Haj CBEPCTHU-
kamn I rpynnsl Ha 8,9% (P < 0,01). Mo macce
BHYTpeHHero »xwupa Ha 5,0 %. o y6oliHOMY
Bbixoay Ha 1,1 %.

Tabnunua 1 - [lokazatenm KOHTPOJIbHOIo
y60s1 6b14k0B BO3pacT 18 mec. (n = 3)

rpynna (Mt
Moka3zaTenu Py (
I II

XunBasa macca, Kr 401,8+ | 428,6+
Erpe,qy6ovmaﬂ XuBas Macca, 3915+ | 417,1+
rracca OXNIAXAEHHOW TyLw, 197,8+ | 2155+
Macca BHyTpeHHero xupa, kr| 6,0+ 6,3+
Y6oriHasa macca, Kr 203,8 221,8
Y60WHbIN BbIXOA, % 52,1 53,2

Moa MopdhonorMyecknm CoCTaBOM TyLIW MO-
HMMalT COOTHOLIEHME OTAESbHbIX TKaHen no
Macce: MbIWEYHOMN, XUPOBOW, COEANHUTENTbHOMN
M KOCTHOM. COOTHOLLEHME MEXAY MacCo MAKOT-
HOWM YacTu TyLWM M MACCOM KOCTEN BbipaXkaeTcs
KO3 PUNUMEHTOM MSACHOCTU (KONMMYECTBO MSKO-
TM Ha 1 Kr KOCTel), KOTOpbI XapaKTepusyeT
MOJTHOMSICHOCTb TYLUM.

Ta6smnya 2 - Mopgosiornyeckuii coctaB Ty 6bi4koB (n = 3)

MNMokasaTenb
Koad.
Mpynna Macca MSAKOTb KOCTH CYXOXXUINA MSCHOCTH
oxJlaXkAa. Tywu, Kr Kr %o Kr % Kr %
I 197,8% 151,8+ | 76,7 | 40,9+ | 20,7 51+ 2,6 3,3
II 215,5+ 168,4+ | 78,1 | 41,7+ 19,4 5,4+ 2,5 3,6

Mo mopdonornyeckoMy coctaBy Tywu (Tabn.
2) xumBoTHble II rpynnbl NMHUKM «MOHTBUK Yund-
TEAH» WMeNnu 3HauuTeslbHOe MNpeuMyLLecTBo
HaAd >XMBOTHbIMM I rpynnbl NMHUKM «PednekLwH
CoBEpuHIr» No COOTHOLUEHUIO MSAKOTU, KOCTEN M
CYyXOXMNun. MakoTn B Tywax 6bidkoB II rpynnsl
okasanocb 6onbwe Ha 10,9 % (P < 0,01). B
MPOUEHTHOM COOTHOLIEHWW BbIXO4 MSKOTM BO
BTOpoW rpynne coctasun 78,1 %, 4to 6onblie
rno cpaBHeHuto co II rpynnon Ha 1,4 %. Bbixog
KocTen MeHble Bo II rpynne Ha 1,3 %, a Bbixoq
cyxoxumnun — Ha 0,1%. KoadpdunumeHT MACHOCTH
y 6biukoB II rpynnbl 6611 Bbilwe Ha 0,3 eanHuLbl.

CopTtoBoii pa3pyb oTpyboB npoBOAMSICA CO-
rnacHo NOCT 31797-2012 Msco. Pasgenka roes-
OVIHbI Ha OTpy6bl. TexHnueckme ycnosus (2014).

OTtpy6oB I copTta 6onbwe 6bI10 Yy 6bIUKOB
IT rpynnbl (90,1 %), KOTOpble NPEBOCXOAUNIN
6bi4ykoB I rpynnbl N0 AAaHHOMY MoKa3aTesnto Ha
1,4 %, B cBOO o4yepeab 6biukn II rpynnbl nme-
1 MeHble oTpy6os III copTa Mo cpaBHEHMUIO C
6blukamu I rpynnsl Ha 1,2 %.

OTctopa cnepgyeT, 4TO Tywmn 6bI4KOB OMbIT-
Hol II rpynnbl XapakTepu3oBasIMCb JTYYLLINUMMU
nokasartesnsMun Bbixoaa 6onee LeHHbIX YacTen,
COpTOBbIX OTpyb60OB, YeM Tywmn 6biykoB I rpyn-
nbl.

AHanmnanpys Tabnuuy 3, Mbl MOXEM CKa3aTb
crepytouiee, YTo BblpalmBaHue 6bIYKOB JIMHUMU
«MOHTBMK YndTenH» no cpaBHEHUK C Bbl-
palwmMBaHWEM >XMBOTHbIX NMHUKN «PednekwH
CoBepuHr» 6o0nee nNpunbbisibHOE.

Tabanuya 3 — DkoHomuyeckas 3¢HEeKTUBHOCTb BblpaLnBaHus
MOJIOAHSIKA pa3HbIxX nHwi (rno yeHam 2018 roga)

Mokasarenun Ea. nam. pynna
I II
XXuneas macca, kr 18 mec. Kr 401,8+ 428,6+
Bcero 3aTpat Ha coaepxaHue 1 ronosbl (540 gH.) py6. 41300,0 41300,0
PeanunsaumoHHas cTomMocTb 1 Kr XXMBOW Macchbl -«- 110,0 110,0
PeanunsaumoHHaa CTOMMOCTb 1 rosioBbl -«- 44198,0 47146,0
Mpubbinb Ha 1 ronosy -«- 2898,0 5846,0
YpoBeHb peHTabesibHOCTH % 7,0 14,2
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PeanusaumoHHasa CTOMMOCTb 1 rosioBbl Y Xu-
BOTHbIX II rpynnbl 6b1a Bbile MO CpaBHEHUIO
Cc aHanoramu I rpynnbl Ha 2948 py6. nnm Ha
6,7%. lMpunbbinb 6bina Bbiwe B 2 pasa, a ypo-
BeHb peHTabenbHOCTU yBennymeaeTcsa Ha 7,2
%.

Ha oCHOBaHuWM pe3ynbTaToB MONYYEHHbIX

Cnucok nutepartypbl:

npu BblpalMBaHuUM BbIYKOB FOALWTUHCKOW Mo-
poAbl Pa3HbIX IMHUN, pEKOMEHAYEM XO3SMUCTBY
OCTaB/MSATb Ha BblpawmBaHue OblYKOB JIMHUK
«MOHTBUK YudTenH», T. K. XMBOTHble 3TOWN
JVHUN UMEIOT TYYLUWIA POCT, pasBUTUE U IKOHO-
MUYecKMe nokasaTtenm no CpaBHEHUIO C XMBOT-
HbIMU NNHUKN «PednekwH CoBEPUHI».m

1. Benookos, A.A. IkoHoMuuecKas g ekmusHocmsb npumeHeHust npodykmos IM-mexHo102uu npu 8blpawju8aHuU Mo 100HS-
ka / A.A. Beaookos // MosaouHoe u mMsicHoe ckomogodcmeo. - 2012. - Ne 2. C. 28-29.
2. Benookos, A.A., [1auc O.B. Bausivue IM-npenapamog Ha pocm u pazgumue meassm / A.A. Besaookos, O.B. [1auc // MosaouHoe

u McHoe ckomogodcmeo. - 2010. - Ne 5. - C. 20-21.

3. Ijsemkosa, O. Memodul pa3gedeHus u hpodykmugHoe doszonemue kopos / O. IJeemkosa, /]. Kapaukos// MosouHoe u msic-

Hoe ckomogsodcmeo. — 2013. - Ne 5. - C. 18-21.
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DPUSUKA

O BenuKux gormax u HaYy4YHbIX OTKPbITUAX

UBaH Bacunbesuy XKXYKOB
WHXXEHeP, 3acnyxeHHbln cesasuct PCOCP

AHHOTaymns. pegMeToM Hay4YHO-aHalnTu-
YeCcKoro Ucc/1eoBaHus AB/ISIKOTCS BEJIMKNE [Or-
Mbl YE/I0BEHHUKA M Hay4YHblI€ OTKPbITUS 103Ha-
roujero pasyma 4desiopeka. ®yHAaaMeHTal/lbHble
Hay4Hble 3HaHUs NpMobpeTaancb MeAIEHHO U C
Be/IMKUM TpyAoM. OHM MposiB/ISIIOTCS Kak (yH-
AaMeHTaslbHble (PU3NYECKNE KOHCTaHTbl MU 3a-
KOHbI coxpaHeHus. Mexay yHaAamMeHTalbHbIMN
PU3NYECKNMU KOHCTaHTaMm 06bEKTUBHO CylLye-
CTBYIOT CBSI3M M MHOIro0 0b6pa3Hble OTHOLUEHMUS,
umerLne ornpesenéHHbIN HUINYECKUIA CMbIC/
A/151 MO3HaKLero pasyma.

KnroueBble cnoBa: forma, OTKpbITne, 3a-
KOH, CBSI3b, OTHOLUEHMS, (DyHAAMEHTA/IbHbIN.

YenoBeyecTBO YTUT AOMMbl U CONPOTUBIISAET-
CA HaAy4HbIM OTKpbITUAM. WCTOpUS 3HAET, 4TO
Ha 3ToM ocHoBe []. BpyHO COXrAn Ha KOCTpe,
Manunesa ocyannu Ha Beka. B 1824 roay Bbiwwna
KHUra 28-netHero mMHxeHepa C. KapHo «Pa3z-
MbILUEHUS O ABMXKYLLEN Cue OrHS M O Malun-
HaX, cnocobHbIX pasBMBaTb 3Ty cuiy». Ho 3Ty
paboTy HUKTO He 3ameTnn. C. KapHo ymep, He
MoNy4YMB HMKAKOro OTK/INKA.

B 1841 roay Bpay P. Maliep Hanpasun B
XXypHasn cBok cTatbio «O KOIMYECTBEHHOM U
KayecTBEHHOM onpefeneHun Cubl», KoTopas
He Tonbko He 6blna onybsmMkoBaHa, HO U U3-
BELleHNs 0 NOyYeHUn CTaTbh He bblna yaocTo-
eHa. B 1845 roay oH onybnnkoBan cBOW TpyA
«OpraHunyeckoe ABWXXeHMe B ero CBs3mM C 06-
MeHOM BewecTB». M 6b1s10 MOHATO, YTO dHEp-
rms npeBpawaeTcs U3 O4HOro BMAA B APYroWn,
n 6bIn onpeaenéH MexaHUYecKuUi SKBUBANeHT
Tenna. Ero cyabba 6bina taxénon. Ero Tpasu-
M y4éHble Koneru, He noHmManu 6amskme. OH
nposén 10 net B cymacwegwem gome. Mawnep
TLWeTHO nbiTasncs ybeanTtb y4éHyro Koprnopauuto
0 NnpeBpaLleHnn 3Heprmm B Tenso.

B 1845 roay B Koponesckoe obuiectso no-
ctynuna pabota BaTtepctoHa o TOM, YTO AaBne-
HMEe rasa Ha CTEHKM COCyAa MOXHO OOBbACHUTH
yAapamun atoMoB. Ho peueH3eHT KoponeBckoro
obuwiectBa o6baABMA paboTy «bHeccMbiCNeHHON,
HenpurogHom paxe Ans JdteHusa nepen obuie-
ctBom». E& Haweén B apxuse Panei n onybnan-
koBan B 1892 roay. B 1851 roay BatepcToH
AoKnaabiBaa 0 TOM, YTO «paBHOBecue No Aas-
NeHVo U TeMmnepaTtype Mexay [ABYMSA rasamu

nMeeT MeCcTo, Korga 4mcsia aToMOB B eAuHuue
06béMa paBHbl M KOrga >XuBasi cuna Kaxzaoro
aToMa oauHakoBa». Ho u 3710 coobuieHune ocTa-
nocb 6e3 BHMMaHwMs.

B nekapToBbiX KoopAMHATax €BKIWAOBOrO
NpOCTpaHCTBa KBagpaT pacCTosiHUSA MexAay Co-
cegHUMM 6eckoHeuyHO 6M3KUMKM ToUKaMU TPEX
MepHOro NpoCcTpaHCTBa onpeaensieTcs ypasHe-
HueM Mudaropa dL2 = dx2 + dy2 + dz2. Takum
obpa3om, Tpéx MepHoe NPOCTPaHCTBO CBOAUTCS
K MIOCKOMY ABYMEPHOMY MPOCTPaHCTBY.

Ho no sMnupuyeckoMy TpeTbeMy 3aKOoHYy
Kennepa npocTpaHCTBEHHO-BpeMeHHas dopma
NpuTArMBaloLLEn nNnaHeTy BeweCcTBEHHOM Mac-
cbl [M] B ConHeuHoOl cucteme, onpegensieMas
ypaBHeHueMm y3/T2 = (1/4n2)-G-M, asnsaetcs
TPEX MEPHOM M HEMOCKON.

OpbuTanbHbIn CcpegHUA Bpallawowmin dak-
TOp MNaHeTbl OMNpeAenserTca YypaBHEHUEM V2 -y,
= G-M. MNpwn 3TOM KBagpaT cpeaHelr CKOpPOCTH
OBMXEHUs BelecTBeHHOW Matepun [v2] obpa-
3yeTcsl B KacaTeNbHOW MOCKOCTM K MOBepXx-
HOCTM HebecHol cdepbl, OrpaHMyMBaroLLEN
NPUTArMBaOLLYIO0 BELLeCTBEHHYO Maccy [M] Ha
paccTtosHum oT eé ueHTpa [y ]. Takum obpasom,
CTPYKTypa BeLLeCTBEHHON MaTepum C Maccou
[M] 3aBMCKUT OT paccTosHMA OT eé LeHTpa Ao
Asvxxyuienca nnadHetol [y ]. MockonbKy C yBe-
NIMYEeHMEM pacCTOsiHUA OT LeHTpa MaccCbl npu-
TArMBaloLWel BeleCTBEHHON MaTepum Macca
yBenMYnBaeTcs, ToO KBaapaT CKOPOCTU ABUXe-
HUSA NAaHEeTbl onpeaenseTcs o4HOMepHOW NaoT-
HOCTbIO Maccbl [p]. SMNNpUYECKUM HakToM
ABNSETCS yBeIn4yeHne OAHOMEPHOWM MAOTHOCTMU
MacCbl MPUTArMBaKOLLEN BeLLeCTBEeHHOW MaTe-
pUN C yBeNMYEHMEM PACCTOSIHMS OT LeHTpa eé
Maccobl. [M03TOMy ogHOMEpHasi MIOTHOCTb MAcChl
BelleCTBEHHOM MaTepuu Hawen MeTaranakTtu-
Kn He 6onee TOM MaccCbl, KOToOpas NMpUTSArMeaeT
Hawy ManakTukKy n MecTHylo rpynny ranakTuk,
He 6onee 5,3952063:1022 r/cM, a Macca Belle-
CTBEHHOM MaTepum Hawen MeTaranakTuku He
npesocxoauT 5,39:10%° r.

Ho no obwen xapakTepucTvke paclunpsto-
wencs BceneHHoM ¢ nocTtosiHHOM Xab6na 55
kM/(c-Mnc) n o6bEMHON cpeaHen MSIOTHOCTbIO
BewlecTBa BceneHHon, onpenenéHHOM Ha ocC-
HoBe Habntogenunn 3-1031r/cmM3, mMacca Belle-
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CTBEHHOM MaTepun Hawen MeTaranakTMku no-
nydaeTtcs paBHon 1,25637:10%r. 2T0 Hepa3yM-
Has Be/MYMHa, KoTopas 3asbllleHa 6onee yem
Ha 4 nopsaka.

MpeanonoxeHne o ToM, 4YTO 06BLEMHANA NIOT-
HOCTb MaccCbl BeLLeCTBEHHOW MaTepuun BceneH-
HOW nMoBClAYy OAMHaKoBa (O0A4HOPOAHOCTb, M30-
TPOMHOCTb BceneHHo) cTapaHnUsamMun pensaTmBu-
CTOB MNpeBpalweHo B Benukyt aormy. OHO He
COOTBETCTBYET MHOM0 YPOBHEBOW CTPYKTYype
Kocmoca. C nepexofoM Ha KaxAabli cneayto-
WMA CTPYKTYPHbIM YpOBEHb OAHOMEpPHAs MAoT-
HOCTb MacCbl NPUTArMBalOLEN BeLLeCTBEHHOWN
MaTepMM MOBbLILLAETCSA B HECKONIbKO pas. DMMu-
puyeckmin akT: NOo3HalWMN pa3syM 4yenoseka
HabnogaeTt ypoBHU HPOTOHOB, 3BE3/, ranakTuk.
Mexay HUMKW nepexonbl BesIMKu. IDTO npenno-
NIOXXEeHNe He CooTBeTCTBYeT (M3NUYECKON npwu-
poAe KOCMMYECKOWN BELLECTBEHHOW MaTepuu.

B Teopun OTHOCUTENBbHOCTU KBaapaT UHTep-
Basa B AeKapTOBbIX KOOpAMHATax onpeaenser-
Csl paBeHCTBOM»: ds2 = c2.dt2 - (dx2+dy2+dz2).
DTO NPOCTPAHCTBO MMHKOBCKOro. B HEM Tpéx
MepHoe MPOCTPaHCTBO CBOAUTCA K (PU3NYECKM
6eccMmbiCneHHOM aByMepHor BennuumHe. OHO
HECOBMECTUMO C O6bEKTUBHbLIM CYLLECTBOBAHMU-
eM (dyHAaMeHTanbHbIX (PU3NYECKUX KOHCTaHT,
CTaBLIMX 3MMMPUYECKMM aKToM, h = m-C,'A;
h-c, = m-c,¢c;;A; m-A = Const; m-T =Const.

B OTO onpenenserca nHtepsan ds? = g, -dx-
i.dxk B puMMaHOBOM nNpocTpaHcTBe. BenuuunHa
[g,] onpeaensercs B 3aBUCMMOCTM OT 06 bEMHOW
NJIOTHOCTU 3SHEPrum-mMnysibCa BeLLeCTBEHHOWN
MaTepun. YpaBHeHus OTO — 3TO ypaBHEHMUS Me-
TPUYECKOro TeH30pa puMaHoBa MNpPOCTPaHCTBa.
OTO NPOCTPAHCTBO, PaBHO KakK WU NPOCTPaHCTBO
MWHKOBCKOr0, HECOBMECTUMO C OO6BLEKTMBHbLIM
CyLecTBOBaHMEM YyKa3aHHbIX dyHAAMeHTasb-
HbIX PU3NYECKNX KOHCTaHT.

MaTemMaTnyeckass CNOXHOCTb 3TUX YpaBHe-
HUI KaMydpamMpyeT Ux CyLlwHoCTb. Npu nepexoae
K O6BEMHOM MSIOTHOCTU MACChl NPUTArMBaAIOLLEN
BellecTBeHHon Matepun [M/(4/3)ny 3] B Tpe-
TbeM 3aKOHe ABWXeHus nnaHeT Kennepa no-
Nny4yaeTcs ypaBHeHne o? = (4/3)nG'p,. Takum
o6pa3om, 06bEMHaAs MNOTHOCTb MacCbl MpUTS-
rmBaloLLEelr BeweCcTBEHHOMW MaTepun onpege-
NSeT KPYroByk 4acToOTy BpalleHus MnaHeThl,
HO He KpWBU3HY MpocCTpaHcTBa. [pn BBEAEHUN
KPVBW3HbI MPOCTPaHCTBA MNOJy4YaeTcs ypaBHe-
Hue v,'v./y?2 = (4/3)nG'p,. Takum obpasom,
06bEMHaA MJIOTHOCTb MacCChbl MPUTSArMBatoLWEN
BELEeCTBEHHON MaTepuu Hapsiay C KPUBU3HOWM
NOBEPXHOCTM oOnpefenser WM npousBeaeHue
CKOpOCTEN ABUXEHUS MNNaHeTbl B KacaTeslbHOM
NJIOCKOCTM K MOBEPXHOCTU, OrpaHMYMBaloLLEN
NPUTArMBAIOLLYIO BELLeCTBEHHYIO MaTeputo. B
ypaBHeHusax OTO rpaBuTauMOHHas MOCTOSIHHAas
penutcs Ha [c2]. CnegoBaTtenbHO, Moay4vaeTcs
COOTBETCTBYIOLEE YPaBHEHNE V,'V,/(C2-y2) =
(4/3)n(G/c2) p,. TakmuMm o06pasoM, BO3HWMKAET

6e3pasmepHas dusnyeckas BenuumnHa [v, v,/
C2], KOTOpas U3MeHSeT KPpUBU3HY NOBEPXHOCTU
TeMm 6osiblle, YeM OHa MeHblle. Ho npu OKono
CBETOBbIX CKOPOCTSX ABMXEHWUSA MNIAHET 3Ta Be-
JIMYNHA CTPEMUTCH K eAuMHMUE, N Mano BaAuseT
Ha KPWBU3HY MOBEPXHOCTU. [O3TOMY penaTu-
BMCTbl YTBEPXAAKT, 4TO ypaBHeHumss OTO ans
6onblINX cKopocTer N 06bEMHbIX MAOTHOCTEMN.
Taknm obpasom, ypaBHeHusa OTO He cooTBeT-
CTBYIOT DM3NYECKON NPUPOAE HU TAFOTEHNS BE-
LEeCTBEHHOM MaTepun, HM rpaBuTaumm dyHaa-
MEHTa/IbHOWM HEeBELLEeCTBEHHON MaTepuu.

B pensatMBMCTCKOM Teopum rpasuTaunm
(PTI) «BewecTBO ABMXETCA B MPOCTpPaHCTBE
MWHKOBCKOro noj AeUCTBMEM rpaBUTALIMOHHO-
ro nons»; paccMaTpuBaeTCcsa «B3amMmoaencresue
rpaBMTALMOHHOIO MOJS C BeLecTBOM». McTou-
HUKOM rpaBUTALMOHHOIO MNOASA SBASETCA CO-
XpaHALWAsAca MAOTHOCTb 3HEPrum-mMnysbca.
DTV NpeacTaB/ieHUsa CBUAETENbCTBYIOT O Heno-
HUMaHUU pasinymsa Mexay rpasmTaumen n Ta-
roTeHMEM.

Kak nuwet A.A. JloryHoB, «n3 OTO cnepy-
€T, YTO 06BbEKTbI C MacComn, NpeBblillakoLLen Tpu
Maccbl ConHua», AOMKHbI HEOTPAHUYEHHO CXKU-
MaTbCH rpaBUTALMOHHBIMM cunamm (Konnan-
cupoBaTtb), AocTuras npu 3ToM 6ecKoHe4yHol
nnoTHocTtu. Mo MHeHuto . Yunepa, npeacras-
neHne 0 YEpHOM Ablpe — 3TO OAHO «U3 BeNu-
Yanwmnx KpuU3MCOB BCeX BpeMEéH Ansa (dyHaa-
MEHTaNbHON PUBUKN>».

OaHako, 3TO He Kpu3uc, a HeobysgaHHas
daHTasnsa nosHawuwero pasyma, AUWEHHOro
AMMUPUYECKNX caepXKeK. [lormaTuyeckme npea-
CTaBNeHUs O ABUXYLLENCS MaTepum No3HaroLe-
ro pasyMa <«UCKpWUBJIEHbI» HACTOJIbKO OCHOBa-
TeNbHO, YTO AN BbINpaBfeHUsa ux TpebyroTcs
TUTaHUYECKME YCUINS PasyMHbIX JTIOAEN.

OHW BO3HMKaNM U 3aKpennsnncb B MNpex-
HMe BpeMeHa, Korga MHOIMMX Hay4HbIX 3HaHWN
ewé He 6bino. dyHgaMmeHTanbHble puUsnyeckme
KOHCTaHTbl M 3aKOHbl COXpaHEeHUs CTanu 3Mnu-
pyyecknm (akToM He pa3oM M He BCe BMecTe.
DTOT Npouecc no3HaHua anuncs sekamu. [lo-
CTOsiHHaA nnaHka [h] oTKpbinack nMo3HatoweMy
pa3syMy nuwb B KoHue XIX Beka. Ho eé ¢dusu-
YECKUM CMbICA, KaK M MHoOrux apyrmux dyHaa-
MeHTanbHbIX (PU3NYECKUX KOHCTaHT, CTaBLUMX
aMnupmyecknmM hakToM, 40 CUX NOp eLLé He Mno-
HAT MHOIrMMU dU3nKamMu-TeopeTukamm n duno-
codpamm. A 0 pyHAaAMeHTaNbHbIX (PU3NYECKUX
KOHCTaHTax [Nijcj], OTKPbITbIX TEOPETUYECKN U
onybnmKoBaHHbLIX aBTOPOM B Havane XXI Beka,
eLé HeMHorme 3Hator.

MHOro neTHMe ycunusa MHormx usnkos-Te-
opeTmkoB no cosgaHuto [hcG]- Teopum TepnaTt
Heypady. Takon Teopum HeT. WckaTenen egum-
HOW TeopuM BAOXHOBASET Hajexzaa Ha TO, 4To
TpéX dyHAaaMeHTaNbHbIX (PU3NYECKMX KOHCTAHT
AOCTaToOYHO ANns 3Toro. Ho Takue Hapexabl He
MMeT 06BbEKTUBHbLIX OCHOBaHMM. DTO BCE paBs-

713 HAYYHbIV OBO3PEBATEb « 5 (113) / 2020



DPUSUKA

HO, YTO WCKATb YEPHYK KOLIKY B TEMHOM
KOMHaTe, rae eé Her.

M. MNnaHk 6n1M30K 6bIN K TEOPUM FpaBUTaLmX,
Korga, oTkpbiB yHAAMEHTaNbHYO (PU3NYECKYIO
KOHCTaHTy [h], nony4un B KauecTBe ectecTBeH-
HOWM eguHUUbl M3MEepeHust Maccbl  GopMyny
(h-c/G)". Ho Takass Macca B MMKPOMMPE OYEHb
Bennka. ®n3nyecknini CMbICN €€ TPYAHO MOHATD.
[o celi nopbl GU3MKN-TEOPETUKN NOMAIOT rOS0-
Bbl, MbITAsACb NOHATb €& PU3NYECKYIO NPUPOAY.
TeM He MeHee, OHa BKJOYeHa B Tabnnubl pyH-
AaMeHTanbHbIX GU3NYECKMUX MOCTOSAHHbIX. DTU
Tpn dyHAamMeHTanbHble GU3NYeckme KOHCTaH-
Tbl, CTaBlKMe aMNUpuUYecknum cdakToMm, onpeae-
naT cobon KBaHT mMatepun h = m_c,’A_. 3TO
MJAHKOBCKUI 3(PTOH - miaHKpoH. OH oTinya-
€TCsa OT anerpoHa 60abLen Maccom N MeHbLUen
OJIMHOW BOJSIHbl. MOMEHT 3Heprum rpaBuTaum-
OHHOr0 B3aMMOAEWNCTBUSA MNAaHKPOHA BO3HMKA-
€T BO B3aMMOAENCTBMM ero MaccChbl C Takon xe
no Be/MYMHE MACCOM aHTMMNaHKpoHa: h-c, =
G'm_2. 3T0 ypaBHeHMe [1n1aHKa BblpaxaeT Co-
6o dyHAaMeHTanbHbI 3aKOH COXpaHeHus
MOMEHTOB 3HEeprum rpaBUTaLMOHHOIO0 B3auMMO-
AEeNCTBMSA MAaHKpoOHa B MJIAHKOBCKOM CrekTpe
a¢dpToHOB KocMoca.

OTa npobnema cBA3aHa C TeM, 4YTO Ans
onpeaeneHns ecrtecTtBeHHOW eanHULUbl u3Me-
peHnsa Maccol M. T1aHK OorpaHuynnca TosbKO
TpeMs pyHAAMEeHTanbHbIMN (PU3NYECKUMN KOH-
CTaHTamu. [laxe Ans onpeaeseHns ectecTBeH-
HOW eANHWLbI U3MEPEHUSA MAcCbl UX OKa3anocCb
HepoctatoyHo. OH He poragancsd MpUMEHUTb
y>Xe K TOMy BPEMEHW CTaBLUY IMMNUPUYECKUM
akToM noctosaHHyto Asoraapo [N,]. 3Tu veTbl-
pe pyHAaMeHTanbHble GPU3nyeckme KOHCTaHThI,
CTaBlne aMnmpuyecknm cdakToM, onpeaenstot
naTyto @yHAaMeHTanbHYO (GU3NYECKYHD KOH-
cTaHTy [m;] - rpaBuTMHO. lpu 3TOM BO3HMKa-
€T ypaBHeHue h-c, = NA-G-mJ.Z, KOTOpoe Bblpa-
»XaeT cobon dyHAaaMeHTasbHbIA 3aKoH coxpa-
HEHWS MOMEHTOB 3Heprum rpaBUTALMOHHOIO
B3aMMOLENCTBMSA KBaHTa (yHAAMEHTabHOWN
HeBeLw,eCcTBEHHOM MaTepun — apToHa B anemnpo-
HOBCKOM crnekTpe. Kak BMAHO, B 3TOM 3aKOHe
5 dyHaamMeHTanbHbIX (GU3NYECKNUX KOHCTaHT,
M3 KoTopbIX 4 gaBnatTcsa dyHAAMEHTaNbHbIMU
OTHOCUTENIbHO  HE3aBUCUMbIMKU  MNEPBUYHbBIMU
dU3MYEeCKMMM KOHCTaHTaMun. Hukakume ppyrue
dyHOaMeHTanbHble MepBUYHbIe  dU3MYecKkune
KOHCTaHTbl HE MOryT Bblpa3suTb 3TOT 3akoH. C
HWM CBSi3aHbl MNPOTOHbI, 31EKTPOHbI, rpaBuTa-
umMa matepuu. BO3HMKAET 3aKOH rpasmTaunm B
Kocmoce h-c,'n, = N,"-G-m,2. 3T0 nepBbIi BeNn-
KWM 3aKOH KocMoca; Hay4yHoe OTKpbITUe aBTopa
[1. c.76]. OT0O pyHAAMEHTaNbHbIN 3aKOH coXpa-
HEHWS MOMEHTOB 3HEpPrnM KBaHTOBOM rpasuTa-
uMm pyHAaMeHTaNbHOM HEBELWECTBEHHOM MaTe-
pun Kocmoca. OH BbipaxkaeT coboli B3anmoaeni-
CTBME B TPEX MEPHOM ABWMXEHUU MmaTtepun. Ho
Yen0BEeMHMK BO3HWK B MPOTOHHO-3/IEKTPOHHOM

cnektpe aTOHOB. ®U3MKKM, KOCMOSIOMMN, acTpo-
dU3NKM He 3HAIOT 3TOT 3aKOH U HE MOHMMAlOT
dur3myeckyo npupoay rpasutaumm yHaameH-
Ta/IbHOW HEBELEeCTBEHHOW MaTepuu, C HbHTO-
HOBCKMX BPEMEH AanéKMxX OTOXAECTBMAA €é C
TAroTEHMEM BeELLeCTBEHHOW MaTepuu. IDTO Be-
nuvKas gorma.

OaHako xe, KocMocC XMBET He TONIbKO O4HOMN
rpaButaumen. XXnsHb HeBO3MOXHa 6e3 anek-
TpuyecTtBa M MarHetusma, 6e3 TensoTbl. Ans
3TOro HeobxoanMmbl yHAaAMeHTanbHble GU3N-
yeckne KOHCTaHTbI [NJ.ZJ.CJ.]. be3 3TuX KOHCTaHT
eANHOW TeoOpUn He NOoNYyUUTb.

B cnncok CODATA 1998 roaa skatouyeHo 300
dyHAaMeHTanbHbIX PU3NYECKUX KOHCTAHT. 4
BblpaXkeHns pyHAaMeHTa bHOW €ANHON TeopUK
TpebyeTca Kak MUHUMYM 7 dyHAAMEHTaNbHbIX
OTHOCUTE/IbHO HE3aBUCUMbIX NEPBUYHbBIX HU3N-
YEeCKUX KOHCTaHT.

Hn Teopus OTHOCUTENBbHOCTW, HWU pendaTu-
BUCTCKas TeOpus rpaBuMTauMM, HW KBaHTOBas
MeXaHWKa u Teopus nons, HM Teopmns HbOTOHA
HEe OCHOBaHbl HA B3aWMOCBSA3aHHOW cucTEME Ta-
KX pyHAaMeHTanbHbIX PU3NYECKNX KOHCTAHT.

Ha Takol cucteme pyHaameHTanbHbIX GuU3n-
YEeCKMX KOHCTaHT OCHOBaHa aBTOpCKas Teopwus
ABVXKEHUS KaK U3MeHeHMs BoobLe matepmnm Kak
Takosou (TDM,), B KOTOpOW ABWXEHWE MaTepuu
MaTeMaTMyecKkun BblpaxaeTtcs anddepeHuymans-
HbIM YpaBHEHWEM j-Ii pa3MepHOCTU i-ro nopsia-
ka D' I, = J,. YpaBHeHus c i = j obpasytoT co-
XpaHsLWMecs MOMEHTbl B3auMOAENCTBUSA Ma-
Tepun. B aTon Teopuun dusmyeckas BeNYMHA
[L] - implico (vMnnuko) j-in pasmepHOCTM Npea-
ctaBnsieT cobon HepaspbIBHOE €ANHCTBO (PYH-
JaMeHTaNlbHbIX BCEOOLWMX MepBUYHbIX CBOMCTB
MaTeEpUM KaK TaKOBOW: MAcChbl, MPOTAXEHHOCTH,
AnnTenbHOCTW. MNpeacTaBneHns 0 HUX AaHbl NO-
3HawweMy pasyMmy m3 onbita. X dpusnyeckas
npupoga ApyrMMM CBOWCTBaAMW MaTepUM He
onpepensetcs. HaobopoT, Apyrmne cBoncTBa mMa-
TEPUWN OMpPeaensarTCcs UMU U USMEHEHUAMU UX.
CBs3b MeXAy HUMU U UX U3MEHEHUAMU orpe-
JensgeTca B OPTOroHasbHbIX HarnpasBieHUsX.
Nx nameHeHne sBoobuie B eaMHULY ANUTENbHO-
CTK obpasyeT CKOpOCTb ABWXEHUsA MaTtepun. B
onpeaenéHHbIX YCI0BUAX CKOPOCTb ABUXKEHUS
MaTepMKn COXpPaHAETCS NOCTOSAHHOW BENNYMNHOMN:
[c], [c/N,], [c/NJ.], [c/NjT], 06pa3yoTcsa KBaHThI
MaTepuu, npeacrasnsowme cobon dpyHaamMeH-
TanbHble dusnyeckne KoHctaHTel: [h], [h/N,],
[h/NJJ, [h/N,].

3eMHOMY 4yenoBe4yecTBy (YEOBENHUKY) He
[AHO 3HaTb ASINTENbHOCTb CyLecTBOBaHMs Bee-
NeHHon, eé npoTSXKEHHOCTb, Maccy. [MoaTomy
MecTo A1 Bepbl B yenoBenHuKe He nponaaér.
Ero nosnawowmii pasym crnocobeH no3HaBaTb
OKpy>awLwmn Kocmoc, orpaHuMyeHHbI Hebec-
HbIMW cepamu. paHMLa NO3HaHWA pasaBura-
eTcsa BCE pganblle M ganblie C pa3BuTUEM 4e-
noBeyecTtsa U Hay4yHO-TEXHUYECKUM nporpec-
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COM. HO HacTtaHeT BpeMs, Koraa 4yenoBeyvyecTBO
Ha rnsiaHeTe 3eMna MCYE3HeT, NpeKkpaTUT CBOé
BOCMNPOM3BOACTBO Ha nnaHete 3emns, obpasHo
roBops, Kak Hekoraa BbIMep/siv MamoHTbl. Pas-
YMHbIN 06pa3 XW3HW yenoBeka Ha 3emsie 06y-
CNOBMEH 3TOM Hem3bexxHOM NepcnekTUBOMN.

byayun ewé crtyneHToM yHuBepcuTteTa, W.
KaHT obpatunca k npobnemMe pa3MepHOCTU
MpOCTpPaHCTBa B ero nepeon onyb6anmkKoBaHHOWN
pabote (1747r). OH NpeanonoXuna, YTo «Tpéx-
MEpHOCTb MPOMCXOAUT, MO-BUAMMOMY, OTTOrO,
yTo CcybCTaHUMM B CyLLeCTBYOWEM MuUpe Aen-
CTBYIOT ApYr Ha Apyra Takum obpa3oMm, 4To
cuna  pencrems obpaTHO nponopunoHalibHa
KBagpaTy paccTosiHus». Ho B KpuTuyeckuin ne-
puoa OH NpULWén K NpeacTaB/IeHUIO O TOM, YTO
NPOCTPAHCTBO anpuoOpPHO, N HE MOXET 3aBUCETb
OT KOHKPETHOro 3aKoHa cusi. A Ty NepBYIO CBOKO
paboTy 06bsaBUA pe3ynbTaTOM «40rMaTUYecKo-
ro cHa». B To BpeMs 6bla n3BeCTeH TObKO 3a-
KOH CU/bl B3aMOAENCTBUS BELLECTBEHHbIX Macc
HbtoToHa. B 1785r. LU. KynoH oTKpbla1 B3anMo-
AeNCTBME HEMOABMXKHbIX 31eKTPUYECKNX 3aps-
[O0B MO aHanornM4HoMy 3akoHy. B 30-e roabl XX
B. O6HapYXUINCb CUfbHbIE U crabblie sigepHble
B3aMMOLENCTBUS.

MoHATME pa3MepHOCTU U daKT TPEX MEPHO-
CTM npencTtaBnaT cobon ocobyto pyHAaAMeH-
TanbHOCTb B (DM3MKe, pa3MepHOCTb MPOCTpaH-
CTBa HaxoauTca B dyHAameHTe Gu3ndeckon
Haykun. eoMmeTpuyeckoe onucaHue Krnaccuye-
CKOWM MoAenn NpoCTpaHCTBa COAEPXKUTCH YXKe B
«Havanax EBknupga» (IIIe. go H.3). 3a 24 Beka
[0 Havana XXIB. npousowwnm KonoccasbHble
N3MeHeHUs B U3MYECKUX npeacrtaBieHusx, B
camon um3nke Kak Hayke. Ho reomeTpunyeckas
MoAenb (U3MYECKOro MpOoCTpaHCTBa ocTajnach
Mo cyuwecTtBsy HemaMeHHon. Co3gaHne B XYII B.
aHaINTUYECKON reoMeTpumn, NosiBieHMEe KOop-
AOVHATHOro npocTpaHcTea 6bI10 NO CyllecTBy
HOBOM (OPMON MpeacTaB/ieHns BCE TOW Xe
€BKINAO0BOM MoAenu npocTpaHcTBa. EBkanaos
XapakTep reoMeTpuun NOSIHOCTbIO onpeaenseTcs
Teopemoin lMudaropa npu nobo pasmepHOCTH
npocTtpaHcTea. B TakoM npocTpaHcTBe onpe-
OENATCA TOYKM U PacCTOSHUSA MeXAy HUMMU.
B MaTemMaTuke €BKAMAOBbIM N-MEpHbIM Mpo-
CTPaHCTBOM Ha3blBAETCSH COBOKYMHOCTb BCEBO3-
MOXHbIX HabopoB 13 [n] yncen. Kaxabin Takomn
Habop Ha3biBaeTCs TOYKOM MpPOCTpaHCcTBa. Pac-
CTOSIHME MeXAy ABYMS TakKMMM TOYKamu onpe-
aensetcsa paBeHCTBOM [ludaropa Ha AByMmep-
HOW nMoBepxHOCTKU (TpeyrosbHuK Mudaropa).

M. DpeHdecT BbICTYNUA CO CTaTbéln, «Kaknum
o6pa3om B hyHAaMeHTanbHbIX 3aKOHaxX HU3NKU
NpOSBASETCA TO, YTO MPOCTPAHCTBO UMEET Tpwu
namepeHuna?» (1917r). B npeacrasneHumun T.E.
MNopenuka, «B ero pabote TpéxmMepHOCTb 6bina
ob6ocHoBaHa B gnana3soHe GpuU3nyeckmnx sBreHnmn
OT @aTOMHbIX A0 aCTPOHOMUYECKMX MaclwTaboB».

M. DpeHdecT paccMoTpes 3aKOH 3/1eKTpo-

cTaTMyeckoro B3ammogenctemsa (aTom BOAO-
poAaa), 3aKOH B3aMMOAENCTBUS BELLEeCTBEHHbIX
Macc (NnaHeTHYK CUCTeMY), ypaBHEHMe ABU-
XeHns HbroToHa (BTOpol 3akoH). PaccmoTpes
CBOMCTBA MJIaHETHOW CUCTEMbI M aTOMa BOAOPO-
[a, OH caenan BbIBOA O TOM, UTO TPEX MEPHOCTb
MPOCTPAHCTBA B ATOMHbIX SBJIEHUSAX BMOJIHE
obocHoOBaHa, NOCKONbKY OT/INUME OT TpeX Mep-
HOCTM npuBeno 6bl K pagMKanbHOMY OTANYUIO
cnekTpa oT HabnwgaemMoro, a TakXe BbiBOA O
KayeCTBEHHOM OTNMYMKM cnydad n = 3 OT Apy-
rMX 3HAYEHUN pasMepHOCTU. B npocTpaHcTse C
6onblUen pa3MepHOCTbIO ABUXXEHNE BCerga He-
YCTOMYMBO; B ABYMEPHOM MPOCTPaHCTBE 3aM-
KHYTbl TO/IbKO KpYroBble TPAaeKTOpUn.

OaHako 3TUM aHanusoM 1. DpeHdecT nmuwb
rnokasasn, 4to nnaHeTbl B CoNHeYyHON cucteme
M MaTtepuss B aTOMe BOAOpOAA B 3/1eKTpoCTa-
TWYECKOM B3aMMOAENCTBUM COBEpPLUAIOT TPEX
MepHoe ABWXXeHue. Ho 3TO BOBCe He AoKasbl-
BAET, YTO 3TUMUN ABUXKEHUSAMU NUCUEPMbIBAOTCS
BCSIKME ABMXEHUS B 3TUX Macwtabax, u Tpex
MEpHOCTb MPOCTpaHcTBa B MacwTtabax oT aTo-
MOB A0 CO/THEYHOM CUCTEMbl «UMEET peasibHoe
dusmyeckoe ob60CcHOBaHME.

Takue npeacTaB/ieHUs CBUAETENbCTBYIOT O
rny6okKoM HeNnOHMMaHUN HU3NYECKON NPUPOLbI
pasMepHOCTU MaTepun U noaMeHe eé pasmep-
HOCTbIO NpoCTpaHcTBa. U B aToMe BoAopoaa, 1 B
ConHeyHoM cuctemMe 06bEKTMBHO COBepLUaeTcs
MHOXECTBO ABWXXEHNI MaTepun C MHOW pa3mep-
HOCTb. MarHeTnsM He yknazgblBaeTcsa B TPEX
MepHOCTb. A ypaBHeHWe ABWMXeHUSA HboTOHa
(BTOpPOI 3aKOH) BblpaxaeT coboli ogHOMepHOoe
OBWXeHne. YpaBHEHUS  3/1eKTPOMarHUTHOro
nonsa MakcBenna yknaablBaloTcs B TpEX Mep-
HOCTb TO/IbKO MpW nepexone OT Macc M Henoa-
BVIXKHbIX 3N1EKTPUYECKUX 3apALOB K MAarHUTHbIM
dU3NYECKUM BENMUYMHAM N ABUMXKYLLUMMCS SNeK-
Tpyyeckmm 3apsgam  (MarHWTHbIM 3apsaam).
Cnaboe sgepHoe B3aMMOAeNCTBME BO3HUKAET B
NATU MEPHOM ABMXXEHUN MaTEpPUU.

OMnmMpunyecknMm HakToM SBASIETCA He TpEéx
MEpPHOCTb NPOCTPAHCTBA, @ TPEX MEPHOCTb ABMU-
XKyLLencs matepumn Hapsay ¢ apyrmmu eé pas-
MEPHOCTSAMMU, Yero GU3nKn-TeopeTnkn n duno-
codbl ewé He MoHMMaKT. ITO Benukas Aor-
Ma yenoBelHMKa, BCE elé npeacTaBastoWwero,
4YTO OH ObuTaeT B TPEX MEPHOM MPOCTPAHCTBE,
CNOBHO B KOpobke u3-noj wnsan.

Tot xe M. lNnaHk B 1914r. rosBopwi, 4To
«Mbl 60nble BCEro BUANMM B 3TOM obCTOoATENb-
CcTBe (BTOpas CTeneHb B 3aKOHEe BCEMUPHOIO TS-
roteHms F~1/r2. I'.I".) ecTecTBEeHHOE CcneacTemne
3-MEpHOCTM Hallero MpoCTpPaHCTBa, KOTOPYH
Mbl MpUHMMaeM, Kak dakt u, byayum pasym-
HbiMK M3nKaMn, He 6€CNOKOMMCS yXe O TOM,
rnoyemy MpoCTPAHCTBO He obnajaeTt 4yeTblipbMs
nnm ewé 60abWMUM KOSTMYECTBOM U3MEPEHUN>.

2To 3aMmeyaHue M. lnaHka cBMAETeNbCTBY-
€T O HEeMoOHMMaHuUu pU3nMYeCcKom Npupoabl 3a-
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KOHa CWAbl APUTSXEHUS MacC BeLeCTBEeH-
HOWM MaTepun HblOTOHA, B KOTOPOM BESIMKUIA 3a-
KOH KocMOCa — MOMEHT 3Heprum Tpéx MepHoro
B3aMMOAENCTBUS KBAHTOBOrO TArOTEHUS Belle-
cTBeHHOW matepun h'v,'n. = G'M'm (Hay4Hoe
OTKpbITUE aBTOpa) CBeAEH K OAHOMEpPHON cuse
[F]. Kak BMAHO, B 3aKOHE MOMEHTOB 3HEPruu
TArOTEHUS BELECTBEHHOW MaTepum HeT <«BTO-
poin crteneHw». [llpumedaHue [.E. Topenuka
(1982r) cBuaeTenbCTBYeT O HEeMmoHMMaHuM 3a-
KoHa TaroteHusa. Kak Torga He 6b110 NOHMMa-
HUS, TaK HeT ero u Tenepb.

Mo 3akoHy MOMEHTOB 3HEeprun TAroTeHUs
ABMXeHne KBaHTa MaTtepum [h] ogHomepHoe
CO CKOpoCTbto [Vv,] B OpTOroHasbHOM Hamnpas-
NIeHUN K HanpaBNEeHWUIO Ha LEHTp NpUTArMBato-
wen maccoel [M]. Mo 3akoHy HblOTOHa ABUMXEHNE
NaaHeTbl HanpaBfeHO K LUEHTPY 3TOM Macchl.
PeanbHoe pABMXXeHue nnaHeTbl Habnwaaetcs
rno opbute Bokpyr ConHua. TeM He MeHee, yT-
BEPXXAAETCHd, YTO cumna nputsaxeHus HbioTOHa
F = G-M-m/r2 BblpaxaeT cobon 3aKoH BCEMMUP-
HOrO TArOTeHMs. HO B 3TOM 3aKOHe ABUXEHUS
HeT. A nnaHeTbl 1 3B€34bl BpawarTcs. VI3 aToro
Muda caenaHa gorma. Kak 6yato 66l B Kocmoce
OENCTBYIOT TONIbKO LeHTpalbHble cunbl, 6yato
6bl YEpPHbIe Ablpbl OHW co3aatoT, 6yaTo Hayka —
3TO haHTaCTMKa 415 pa3BiieYeHUNn.

MpeactaBnenms ¢usmkos u duiocodos o
MaTepuun, ABUXEHUWU, NMPOCTPAHCTBE, BPEMEHMU
O4YeHb MHOro o6pasHbl; HanNnMcaHo 1 nepenuca-
HO 06 3TOM O4YeHb MHOro. M BCE-Taku, U3 3TO-
ro 6e36pexHoro okeaHa HEBO3MOXHO BblyAUTb
pasyMHOEe MOHMMaHWE ABUXYLIENCA MaTepuu.
OAHO 13 XapaKTepHbIX YTBEPXKAEHUN: «ABUXY-
LLAACa MaTepust He MOXET ABUIraTbCa MHauve, Kak
B MPOCTPaHCTBE U BO BpeMeHwn». [lpyroe: «s He
MOry OTAeNnuTb, Aaxe B abcTpakumun, NnpocTpaH-
CTBO M BpeMs OT CyLleCTBOBaHUSA. 3HaumT, oba
3T CBOWMCTBA CYLLECTBEHHO XapaKTepHbl Ans
Hero». Wnn Takoe yTtBepxaeHue: «[lpocTpaH-
CTBO M BpeMs COCTaBnSAT GpopMbl BbITUS BCEro
cylwiero». M Takoe ecCcTb CyXAeHue: NpoCcTpaH-
CTBO M BpeMsa 6e3 MaTepuu CyTb SiNWb NyCTble
abcTpakuymu.

Ho uTO Takoe «ABMXYLLAACA MaTepusa», Ko-
TOpas ABMXETCA B MNPOCTpaHCTBe? YTo Takoe
«MPOCTPaHCTBO» UM «BpeMsa»  6e3 maTtepumn?
YTo 34echb npeacTtaBngeTr «Matepuio»? Kolwku,
cobaku, apby3bl, kaMHM 1 Np.? Beab B npea-
cTaBneHnm ¢pusmnkos n dunocodos maTtepus Ccy-
LWecTBYeT TOJIbKO B KOHKPETHbIX (popMax.

C nposBneHnsaMn saneKkTpuyecTesa yenoseye-
CTBO CTajIKMBaeTCs CO BpeMEH CBOero poxje-
HUS. TpOM U MOSHUM BAUCTanM paHblle N rpo-
3UAnN NASM He MeHblue, YyeM Tenepb. Ho 4To
Takoe 311eKTPUYECTBO U MarHETU3M B NpeacTaB-
neHunu naen?

Ob6beKkTMBHOE CyLleCTBOBaHUe 3neMeHTap-
HOro 3N1EKTPMYECKOro 3apsiga [e] npeacrasnsier
coboin samnupuyeckmin dakT. dnekTpocraTuye-

CKOe B3amMOAenCcTBMe MexAy ABYMS 3/eMeH-
TapHbIMM 3NEKTPUYECKMMWU 3apsagaMun onpeje-
nseTcs KBagpaToM 3TOM BenunumHbl [e2]. DTo
cnenyet u3 aMnupuyeckoro 3akoHa KynoHa.
Mpn aTOM OTHOWeEHMne dyHaamMmeHTanbHON hu-
3MYeCKOon KOHCTaHTbl [h-c,] K 3ToW BennunHe
npeacrasnsetr cobom 6ezpasMepHyd BeANYU-
Hy [N;]. Takum obpasom, nposiBnsieTcs ofHO-
pPOAHOCTb 3TUX (U3NYECKUX BENYUH. N3 Heé
cnenyeT, 4To 3/1eKTpocTaTMyeckoe B3anMoaen-
CTBWE 3/IEMEHTapHbIX 3/IEKTPUYECKMX 3apsaoB
npeacraBnsetr cobom MOMEHT 3HEPrnm 3NeKTpo-
cTatuyeckoro B3aumogencrteusa Matepun. C
OpPYron CTopoHbl, ¢usmdeckas senmumHa [(h/
N,):c;] paBHa 3TOMy MOMEHTY SHepruu B3anMmo-
aencrteus. M3 atoro cnepyeT, 4to ata pumsmye-
CcKas BenuuyMHa npeacrtasnset cobom MOMEHT
3Heprum B3ammomencTensa matepuu. lNMpu 3TOM
KBaHT MaTepun onpegensercs yHAaMeHTa b-
HON (PU3MYECKON KOHCTaHTOM [h/Nj].

TaknMm o06pa3oM, 0O6BHLEKTUBHO CYLLECTBYIOT
KBaHTbl MaTepuWu, KOTOpble MeHblle MOCTOSH-
Hou MnaHka B [N;] pas. 3T KBaHTbI MaTepuu
OBUMXKYTCS C MOCTOSIHHOM CKOpPOCTbio, 06pasys
MOMEHTbl JHEprun B3aMMOLEWNCTBUSA, paBHble
MOMEHTY JHEeprun 37eKTpoCTaTU4ecKoro B3au-
MOAENCTBUA ABYX 3/IEMEHTapHbIX 3NeKTpuye-
CKUX 3apsaoB. M3 3Toro paBeHCTBa creayerT,
uto Y2m-(2i1/N;)-c,:c; = e2. MNonyvaeTcs ypas-
HEHWE MOMEHTa 3HepPrmn ANNnons ¢ OAHOMEpPHOM
NpoTsHKEHHOCTbIO  [d,], paBHON usnyeckon
BE/IMUYNHE [le/Nj]. Macca nonitoca Takoro au-
nons pasBHa NosoBMHE Maccbl 3dToHaA. Macca
3¢ ToHa pasaBamBaeTcs. [nHa BOSHbI 3(TOHA
TpaHchOpMUPYETCS B OAHOMEPHYH MPOTSXKEH-
HOCTb Aunonga. Macca nostoca AMNons ABUXKET-
CSl B OPTOrOHasAbHOM MAOCKOCTU K O4HOMEPHOM
MPOTAXEHHOCTN ANMONSA CO CKOPOCTAMMU [C, C,].

Takum obpasom, Macca nonatca AMnonas no-
nspusoBaHHOro aToHa (NonsipoHa) ABMXKETCS
C NOCTOSAHHbIMW CKOPOCTAMU B OPTOrOHasIbHOM
NJIOCKOCTU K OAHOMEPHOWN MPOTAXKEHHOCTU AM-
rnosd. Takoe TpEX MepHoe ABWXEHMEe MaccChbl B
NOAsipoOHe MNPOSBAAETCA KakK MOMEHT 3Heprum
3NEKTPOCTaTUYECKOro B3aMMOAENCTBUA MeXAY
OBYMSI 3/1eMEHTapHbIMW 3M1EKTPUYECKUMN 3a-
psAaMn. DTO paBEHCTBO MNpeacTaBnsieTr cobon
TOXAECTBO.

TaknuMm o06pas3oM, 31eMeHTapHbI 31eKTpu-
YeCcKUi 3apsan onpefensieTca pagmkanoM 3TOro
TOXAEeCTBA MOMEHTOB 3HEPrnM B3aMMOAENCTBUS
MaTepun B €& TpEéX MepHOM ABumXKeHuwu. Mony-
YalTCs paBHble 3apsAbl C MPOTMBOMOSIOXHbI-
MW 3Hakamn. OQHO MepHas MNIOTHOCTb MaccChl
[p,] nontoca aunons, pasHasa GuU3NYecKon Be-
nMynHe [Vzm/djl], B MNOSSIPOHE MHOMOKpPaTHO
yBENMYNBAETCA MO CPABHEHMIO C OAHOMEPHOW
NJOTHOCTbIO Maccbl B 3@ToHe. dusmnmyeckas
npupoAa 3/eMEHTapHOro 3/eKTpUYecKoro 3a-
psaa onpepensetcs (GU3NYECKON BENMYMHOM
£[p"d;-(c,,c;)”]. Tlpn 3TOM 3nekTpocTaTnye-

HAYYHbIN OBO3PEBATENb + 5 (113) /2020 |11



OU3UKA

cKoe HanpshxeHune Ha gunone [U] onpeaenseTcs
usmueckon BennumHon *p'-(c,-c;)” = e*/d,,
@ HanpsXXEHHOCTb 3/1eKTPOCTAaTUYECKOro nons
[E] BAONbL OAHO MEpPHOM MPOTSAXKEHHOCTU AMMNO-
na - U3NYECKoW BenuYnHOW *p,”(c,.c,)” =
e*/deZ. Ounnonb npeacrtasnseT cobol anekTpo-
émkocTb [C], paBHYO O4HOMEPHOMN MPOTSAXKEH-
HOCTK Annons [dj|]' Takum ob6pa3om, B a1eKTpo-
CTaTUYEeCKOM B3aMMOAENCTBUM 3NeMeHTapHble
3NeKTpuyeckme 3apsabl HENOABUXHbI, @ Macca
MeXaHW4YecKkoro AMnons ABUXKETCA B OpTOro-
HaNlbHOM MJIOCKOCTU K OLHOMEPHOMN MPOTAXKEH-
HOCTUW AUMons.

DMMUpPUYECKNM (pakToM ABASETCS 06BbEKTUB-
HOe cylulecTBOoBaHMe oTHolweHusa [xo3edcoHa
[2e/h], KoTOpoe paBHO OTHOLUEHWUID 4YacTOThbl
n3nydeHuns [v] K NOCTOSAHHOMY 3/IEKTPUYECKOMY
Hanpsi>KeHuo Ha KoHTakTe [U]. MNpn aTOM OT-
HoweHune [xosedcoHa [D,] npeacrasnsaer co-
6o U3NYECKY0 KOHCTaHTY, BKJIHOYEHHYIO B
Tabnuubl dyHAAMeHTanbHbIX GU3NYECKUX MNO-
CTOSIHHbIX. TakuMm obpasoMm, adpdekt xozed-
CoHa npeacrtasnsgeT cobon amnupuyeckoe Ao-
KazaTtenbctBo 2e/h = Const.

DMNMpuYecknMm QakToM aBAseTcs o0b6bek-
TUBHOE CyLLlEeCcTBOBaHME COMpoTuBAeHUa Xonna
[R ], koTopoe npeacrasnaetr cobon duanye-
CKYH KOHCTaHTy, paBHYH GU3MYECKON Benn-
unHe [h/2e2]. DddekT Xonna npeacrasaser
cobol aMnmpunyeckoe gokasaTenbCcTBo h/2e2 =
Const.

CnepoBaTenbHO, 3MAUPUYECKUM (HaKTOM £B-
nsetcsa e = Const; h = Const. Heobxoammo M-
nupuyeckoe agokasaTtenbcrso ¢ = Const. B co-
BpeMeHHON (dun3nKe MNOCTYIMPYETCS «CKOPOCTb
cBeTa B BakyyMe» ¢ = 299792458 m/c (TouHO).
HO CKOpOCTb CBETa peasibHO He sBAsSeTCH Mno-
CTOSIHHOM Be/NMYMHON. B BakyyMme TenaoBoro
N3NyYEHUS HET.

DMNMpuYecknMm QakToM aBAseTcs o0b6bek-
TUBHOE CYyLLEeCTBOBaHME CKOPOCTU TEMJ0BOro
ABWXEeHWUs MaTepuu [c], KOTopasi NpeacTaBsis-
eT cobon pusmyeckytd KoHCTaHTy. OHa nony-
YaeTcsa M3 3MMNUMPUYECKOro 3aKOHa CMeLleHUs
BuHa A6 = w ¥ 3neMeHTapHOro Toxaecrtsa
CpefHeln 3Heprnm BeLeCcTBEHHON MUKpPO4YacTu-
LUbl B TENJIOBOM ABWXeHUW maTepumn 1/3h-f_ =
k-8. MNpun 3TOM nony4yaeTcsi ypaBHEHWE CKOpO-
CTV TennoBOro ABMXeHWs Matepun A -1/3f =
(k/h) w, roe k-noctosiHHaa bonbuMaHa, BK/O-
YéHHasa B Tabnnubl GyHA4aMEHTaNbHbIX pusnye-
CKMX NocTosiHHbIX; (k/h)*w = c,.

M3 aMnMpunyeckoro 3akoHa TensoBoro Msny-
yeHus CrtedaHa-bonbuMaHa € = 0°0* 1 3aKOHa
cMelleHna BuHa cnepyeTr 3akoH COXpaHeHus
MOMEHTa MOTOKA 3HEprum TensoBoro Msnyde-
HWA mMaTepum €A% = 0'w*. Tpun 3TOM dunsnve-
CKasi KoHCTaHTa [0°'w*] onpegenseTrcsa ¢pusmnde-
ckol BenunumHoii [(2n°/15)(c,2/c2):(h-c2)]. U3
Heé cnepyet cj2/c2 = Const. CnegoBaTesnbHO,
¢ = Const. -amnupuueckmn dakt. 3Ta yH-

AaMeHTanbHas du3nyeckass KOHCTaHTa paBHa
4,9650379¢, n npeacTasnisieT coboil CKOPOCTb
ABMXeHuns apToHOoB. M3 addekTa Xonna crneny-
eT ¢/N. = Const. MNMpu aToM NJ. = Const.- amnupun-
yecknii dakTt. TakuMm o6bpa3oM, KBaHT MaTepumn
[h/N;] npeacTaBnsieT cobon dyHAaMeHTanbHY10
hU3MYECKY0 KOHCTaAHTY 3/1eKTpUYecKon marte-
pun, a dyHoameHTanbHas duanyeckas KoOH-
ctaHta [N]] - TpaHchopmaTop ASIMHBI BOJHbI
3(pTOHa B npouecce ero nonsapumsaumm. dnek-
TPMUYECTBO POXAAETCA B NOASPOHE Npexae, Yem
BO3HMKaeT MarHeTu3aM. BTopol BenMKUN 3aKOH
Kocmoca - ¢dyHAaMeHTanbHbI 3aKOH COXpaHe-
HUS MOMEHTOB 3HEPruM KBAHTOBOIMO 3/1EKTPO-
CTaTU4ecKoro B3auMMoAencTens adToHa h-c, =
NJ.-e2 SABNSAETCSH IMMUPUYECKUM (aKTOM, Hayu-
HOe OTKpbITHe aBTopa [1. c.206; 2.c.91]. U3
nepBoro 1 BTOPOro yHAaaMeHTasibHbIX 3aKOHOB
coxpaHeHusa Kocmoca cneayet dyHAaMeHTanb-
HbI1 3aKOH coxpaHeHus e2 = (N,/N;)-G-m;2. 370
dyHAaMeHTaNbHbIA 3aKOH COXPaHEHUsT MOMEH-
TOB JHEpruu 3/eKTporpaBMTaLMOHHOIO B3a-
MMOAENCTBUSA, HayyHoe OTKpbiTue aBTopa [1.
€.210; 2. c.99]. CBsA3b MeXAy 2/1eKTPUYEeCTBOM
M rpaButaumen MHorme OuUsnKnU-TeopeTukn mn3s-
AaBHa nckanm 6e3ycnewHo, n BCE eweé uwyT
3TOT TpeTul BenuKnim 3akoH Kocmoca. B aTom
3aKOHe 5 pyHAaMeHTanbHbIX PU3NYECKNX KOH-
CTaHT. MATbIN BENMKNIA 3aK0H KocMoca €A+ =
[(2n°/15)"(c;2/c?)-(h-c;?) npeacTaBnsieT coboi
dyHAaMeHTaNbHbIA 3aKOH COXPaHEHUsT MOMEH-
Ta NOTOKa SHEpPrMn KBaHTOBOIMO TEMNJI0BOro W3-
Jly4eHUs MaTepumn, Hay4yHoe OTKpbITUE aBTopa.
WecTon Benukun 3akoH Kocmoca AQ + AF =
Q + A onpegensiet poXxaeHue Ternsa m3 Tensnao-
poaa, Hay4dHoe OTKpbiTMe aBTopa [1.c.133].
Cenbmon Benvkui 3akoH Kocmoca B, = p "E-c,
onpeaensieT poxxaeHne MarHeTmsma ABuUxKeHnem
3NEKTPUYECKOro nonas B NATUMEPHOM B3aMMO-
OEeNCTBMN MaTepun, HayyHoe OTKpbITUe aBTopa.
Mo popMe oH coBnagaeT c Teopuen Makceenna.
N3 Hero nony4yaeTtcs 3aKOH 3/1eKTPOMarHUTHOM
MHAOYKunn ®apages.

B aTome BOoAOpoOAa TOXE BO3HWKAET MOCTO-
AHHbIA MOMEHT 3HEeprun 371eKTPOCTaTUYECKOro
B3aMMOAENCTBUS MEXAY d/1eMeHTapHbIMU 3/1eK-
TpUYECKMMU 3apsgaMn NpoTOHa M 3NEKTPOHa.
HO NpOTOH ¥ 31eKTpPOH — 3TO BeLeCTBEHHbIe
MUKpOYacTULbl C pasHbIMM MaccaMu MOKOS.
OHWM poxaatTcad U3 pasHbiX 3(TOHOB B TOM
CMbIC/Ie, YTO Y HMX pasHble MacCbl U pasHble
OJ/IVHblI BOJIH, HO MeXaHW4YeCKWe MOMEHTbl Au-
rnosier nonyyarTcs OAMHAKOBbIE, a afieKTpuYe-
CKMe MOMEHTbl AMnosien pasHble. PU3MKN-TEO-
peTnKn A0 CnxX nop BCE elé He MOryT NOHATb U
onpeaenuTb pasMep NpOTOHa, He OT/An4yas ero
OT pa3sMmepa asekTpoHa. A Mexay TeMm, paanmyc
npoToHa B 1836,152701 pa3 MeHblue paanyca
3M1eKTpoHa.

C nogaumn Pezepdopaa, B pusnke CNOXnnochb
npeacrtaesneHne o ToM, YTO B aTOMe BOAOpOAA
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3/IeMEeHTapPHbIN 31EKTPUYECKUI 3apss d1eK-
TpOHa BpallaeTcs BOKPYr MPOTOHA Kak nnaHeTa
B ConHe4yHOWM cucteme. Takoe npeacraBneHune
He OCHOBaHO Ha aMnupuyecknx dakrtax. H. bop
TOXe MPUHAA NNaHeTapHy MoAesb aToMa BO-
aopoaa v gobasun cBon noctynaTtbl. [MnaHeTap-
Has MoAesb aToMa BOAOpOAA mepekoyeBasna u
B KBAHTOBYIO MeXaHMKy. Tak 4To Takoe npea-
CTaBneHune cTano Benmkon gormon. Ho no 3ako-
Hy KynoOHa NpOTOH M 3/1eKTPOH CBA3aHbl 3/1eK-
TPOCTaTUYECKMM B3auMMOAENCTBMEM, B KOTOPOM
3/1IEMEHTapHbIE 3N1eKTpUYecKkme 3apsaabl Henoa-
BWXXHbI, U1 B aTOMe BOAOPOAA BO3HMKAET Hanps-
XXEHHOCTb 3/1eKTPOCTAaTUYECKOro Nnoss.

B OCHOBHOM COCTOSIHMM aToMa BOAOPOAA
OBMXETCs KBaHT MaTepum [h] € nocTosiHHOWM
ckopocTblo [v,] B OpTOroHasnbHOM Hampasse-
HUW K OAHOMEPHOM MPOTAXEHHOCTM AMMNOASA MO
3aKOHY COXpaHEHWsi MOMEHTa 3Heprum snek-
TpoCTaTMyeckoro B3aumogencteus h-v, = ez,
Mpwn 3TOM, NOCKONbKY h-C, = Nj-e2, rnosiyyaeTcs,
4To V4 = Cy/N,. 3TO husMyecKas KOHCTaHTa.

N3 OCHOBHOro COCTOSIHMS aToMa BOAOPOAA
3Heprua MoHmusauuu pasHa [g]. ITa dusnue-
CKas KOHCTaHTa ABMSeTCs aMnupuyecknm dak-
TOM. lNpwn 3TOM YacToTa KonebaHusa matepum [f ]
B 3TOM COCTOSIHUM aToOMa BOAOpOAA onpenens-
etca dusmyeckon senuuuHon [2g/h] n npea-
cTaBnsieT cobon pusmyecKkyro KoHCTaHTy. Cne-
A0BaTeNbHO, A/INHA BOJIHbI KonlebaHna matepumn
[A,] onpenensetca pusmyeckon senmymHon [1/
(2N;"R,)] 1 npeactasnsieT coboit dusnyeckyto
KOHCTaHTY. [1/IMHa BOMIHbI 3@aBUCUT OT NMOCTOSH-
Hon Pupbepra [R_].

CnepoBsaTenibHO, Macca KBaHTa MaTtepun B
OCHOBHOM COCTOSiHMM atomMa Bogopoaa [m ]
onpepensieTcs pusnyeckoir senmunHon [N;-h/
(c;r,)]. U3 Heé cneayeT dusnyeckas Benmun-
Ha [N;-D,/2 1. 3T0 dusnyeckas koHcTaHTa. OHa
6onblle Maccbl MOKOSI 3nNeKTpoHa B 39,48757
pa3 (=4n2). Ho B atome Bogopoaa bopa macca
3N1eKTPOHa HE U3MEHSEeTCs U NpUHSATa paBHOM
Macce rnokos. TO He COOTBETCTBYET peasibHOMY
OCHOBHOMY COCTOSIHMIO aToOMa BOAOPOAA, 3aHu-
XeHne B (=4n2) pa3s. Npu 3TOM ANMHA BOJIHbI
KBaHTa MaTepwuu 3aBblllaeTcsi BO CTOJIbKO Xe
pas.

B OCHOBHOM cOCTOSSHMM GOpPOBCKOrO aToMa
BOAOPOAA CKOPOCTb ABWXXEHWS KBaHTa Marte-
puun 3aBbileHa B [2x] pa3. MNoaTtomy 6opoBckas
3HEpPrus MoHmM3auum cosnasa C 3MNMPUYECKOMN
BE/NMYMHON. [loCKOAbKY MNOCTOsSIHHas Puabep-
ra onpeaensetca GU3NYECcKon BennymnHom [g/
(h-c)], To 6bI10 3aaBneHO, 4YTO H. Bop TeopeTu-
yeckun onpeaenun 3ty MGU3MYECKY KOHCTaHTY.
Ho 3710 He Tak. [ns atoro Heobxoammo onpe-
AeNnTb MacCy KBaHTa MaTepum WAM 4acToTy
kKonebaHma maTepum B OCHOBHOM COCTOSIHUM
aToMa Bogoposa. B Teopun OTHOCUMTENbHOCTU
dopMyna OTHOCUTENIbHOIO M3MEHEHUS Macchbl
BELEeCTBEHHOM MMKpO4YacTuLbl B 3aBUCUMOCTHU

OT OTHOCUTE/IbHOr0 U3MEHEHMS CKOPOCTU He CO-
OTBETCTBYET 3TOMY 3MMNUPUYECKOMY (PaKTy.

Mpwn nornoweHnn aToMOM BOAOpPOAA KBaHTa
3Hepruu [h*v] ero coctosiHue Bo36yxxaaeTcs, u
aTOM NepexoauT B APYroe COCTOSAHME CKa4KoM.
Mpn 3TOM 4YMCAO ANWMH BOMH Ha OAHOMEPHOW
MNPOTSHXKEHHOCTM aAnnonsa [n,] yBenmumsaercs, a
CKOpPOCTb ABWXXEHWS KBaHTa MaTepum YyMeHb-
lwaeTcs nNo rmnepboanMYecKoMy 3aKOHY coxpa-
HeHus v,'n, = e2/h. 310 dyHAameHTanbHas
dunsnyeckaa KOHCTaHTa atoma Bogopoaa. lpu
3TOM 4YMUC/I0 MaccC MOKOSA 3/IeKTPOHa yMeHblua-
etca B [Nn,] pas, a AnvHa BOJIHbI YBE/IMYMBAETCS
B [n,] pas.

N3 3akoHa CcOXpaHeHUs MOMEHTa 3Hepruu
3N1EKTPOCTaTUYECKOro B3aMMOAENCTBUA MeEXAY
NPOTOHOM W 3/1eKTPOHOM B BO36Yy>XAEHHOM aToO-
Me BOAOpOAa ClefyeT, UTO SHeprms a1eKTpoHa
onpeaensercs ypasHeHueMm h-f -y = e2. lpwu
5TOM OAHOMEpHas NPOTAXKEHHOCTb Annonsa [y, ]
onpeaenseTcsas 4YMcaAoM ASMIMH BOJSIH KBaHTa Ma-
Tepun [A -n,]. MNonyyaeTcsa ypaBHeHNE 3HEPrun
3NEeKTpOHa B BO36YXXAEHHOM COCTOSHMW aToOMa
Bogopoaa h-f = e2/(A -n,2).

B 3TOM ypaBHeHUU duanyeckas BennmvnHa
[e2/A,] npeacTaBnsAeT coboi SHEPrnio 31eKTPO-
Ha B OCHOBHOM COCTOSIHMM aToMa BOAOPOAA.
OHa paBHa YyABOEHHOW 3HEpPrum WOHM3aLUn
aToMa BOA0poJa M3 OCHOBHOMO COCTOsIHMA [2€].
OTHOLWEHNEM 3HEPrUM UMOHM3ALUN K MOMEHTY
3Hepruu B3aumopencTema adToHa [g/(h'c;)]
onpenenserca nocrosHHasa Puabepra [R_].
CnepoBaTenbHo, nosiyyaercs ypasHeHune 2 h-f
= h-c,-R_/n,2.

N3 paHHOro ypaBHeHUA criefyeT, YTo 3Hep-
rMsa 3n1eKTpoHa B aTOMe BOAOPOAA U3MeHseTcs
KBaHTamMu. lMpn 3TOM KBAHTOBOE 4YMCNO MNpea-
CcTaBnsAeT cobou YUCIOo ANVH BOSH [N,] KBaHTa
MaTepuUM 3MEeKTpoHa Ha OAHOMEepHOW npoTS-
XEHHOCTM Aunons B aToMe BoAopoAa. DHep-
rMsa 3neKTpoHa B aTOMe BOAOPOAA U3MeHseTcs
CKAQ4yKOM TOJIbKO MpPU M3MEHEHWUU 4Yucna AAnH
BOJSIH HA OAHOMEPHOWN MPOTSXKEHHOCTU AUMNONS.
Mpwn 3TOM nony4yaetcsa aMnupuyeckasa dopMyna
Pupbepra v, /c; = R +(1/n, 2 - 1/n,2).

N3 paHHOM aBTOPCKOW AMMONLHOM TEopuu
aToMa Bogopoja cneayeT, YTo B aTOMe BOAOPO-
[3a BO3HWKAET KBAHTOBbIN 3aKOH COXpaHeHus
CKOPOCTU ABMXXEHUS aTOMHOW MaTepun v,'n, =
e2/h. MNMpwn aTOM CTpyKTypa KBaHTa Matepuu [h]
OT/IMYaeTCs OT CTPYKTYPbl KBaHTa Matepuun ad-
ToHa, (OTOHa, BELLeCTBEHHOW MUKpPOYaCTULbI.
OHa obpa3syeTcsd B OCHOBHOM COCTOSIHMW aToOMa
BOoAOpoOAa, M Npu BO3Oy>XXAEHUM aTOMa He nsme-
HSEeTCs, COXpaHseTcsa NoCcTosiHHOMW. OHa npea-
ctasnset cobon npoussenseHne GU3NYECKUX
BESINYUNH [(n,,/n) m.(c,/N,)'n/(2N;"R,)].
Mpwn BO36Y>XAEHMM aTOMa BOAOPOAa U3MEHSEeT-
CS CKOPOCTb ABMXXEHUS 3TOr0 KBaHTa MaTepuu
[v,], onpeaensieMas @u3nN4eCcKon BENYMHOW
[c3/(NJ.-nA)], CKaykamMu B 3aBMCUMOCTW OT 4Ymcna
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ANVH BOJTH [N, ] HA 0AHOMEPHOW MPOTAXEHHOCTH
avnonsa [y 1. OnvHa BOMHbI KBaHTa Matepuu
TOXE U3MEHSETCS CKaykKaMu B 3aBUCUMOCTU OT
[n,]. Mpwn 3TOoM nonyyaercsa, 4TO OAHOMEpHas
NPOTSAXEHHOCTb AMMNons, onpeaensemas dusm-
YECKOW BeNMUMHON [A -n.2], 3aBUCUT OT 4ucCna
OJINH BOMH B KBagpare.

Teopusa atoma Bogopona bopa He cooTBeT-
CTBYeT (pmn3nyeckor npupoge atomMa BoAopoAa
HW B OCHOBHOM €ro COCTOSIHUM, HU B BO36YyX-
OEHHOM COCTOSAHMU. B COOTBETCTBMUM C BBEAEH-
HbiIM BOpOM yCnoBMeM KBaHTOBaHuUa m-v-a =
n-h, paccTtosiHne Mexay LeHTpamu NpoTOHa WU
3/1eKTpOHa onpegensietca (GuU3n4Yeckom Benn-
ymHor [(n/2n)*A]. BennumHa [n-h] He umeeT
dun3myeckoro cmbicna, [n]-4Mcno HepeanbHbIX
BenunuuH. KBaHT MaTepuu, onpenensieMblin Be-
nunyuHon [h/2n], peanbHO He cylwecTByeT. Npun
3TOM U3MEHEHWE AJIMHbI BOJIHbl HE YUYUTbIBAET-
CS, Macca KBaHTa MaTepum He U3MEHSeTCa U
NpUHUMaETCa paBHOM Macce NMoKos 3/1eKTpoHa.

B Teopun bopa 3aKoH COXpaHEeHWsI MOMeH-
Ta sHepruun yBennuymeaeTcs B [2n] pa3. BmecTo
KBaHTa Matepuu [h] nocTtynupyerca He numero-
was dm3nyeckoro cMbicna BenuuumHa [h/2x].
YTBepxaeHue, 4yto «bop TeopeTuyecku nony-
ymn obLyro popmMyny Ans CnekTpa atoMa BO4O-
poaa», He COOTBETCTBYET AeNCTBUTENbHOCTMU.
B ¢dopmyne sHeprum Bopa Macca 3aneKTpoHa
He MeHseTcs. N03TOMYy B OCHOBHOM COCTOSIHUM
aToMa BoAoOpoAa HeobxoAMMO nepexoauTb OT
HepeanbHOW BennumnHbl [h] K peanbHOMY KBaH-
Ty Matepun [h] 1 oaHOBpEMEHHO yBenuMumBaTb
MacCy MOKOosi 3/1eKTpoHa B [4n2] pa3. DTo no-
XOXe Ha NOACTPONKY roj OTBeT.

B KBaHTOBOW MexXaHWKEe peLleHus ypaBHe-
Hu LpéanHrepa, COOTBETCTBYHOLUME CTauu-
OHApPHbIM COCTOSIHUSIM, BO3MOXHbI MpU 3Hauye-
HUAX SHEeprum 3neKTpoHa B aTOMe BOAOPOAA,
onpegensembix dopmynon bopa. NosTomy 3Tm
peleHns Toxe owmnboyHbl. B KBaHTOBOM Mexa-
HMKe Macca 3/1eKTPOHa He MeHSAeTCsl, KBaHT Ma-
Tepum nogmeHsieTcs senmumHom [h].

B dopmyny 3ommepdenpaa (1916r) sHepruun
aToMa BoAoOpoJa BBeAeHa MOCTOSHHAs TOHKOM
cTpykTypbl [e2/(h:c)]. OHa He nmeeT pusnye-
CKOro cmbicna. OnpepenéHHbll  pusanyeckni
CMbIC/T UMeeT BennymHa [h-c,/e?].

OMnupuyeckmm akToM SABASETCA poxae-
HMEe MWKpO4YacCTUL, BeLLeCTBEHHOW MaTepuu u3
raMma KBaHTOB HEeBeLLeCTBEHHOW MaTepun. WU.
n ®. Xonmo-Kropn (1933 r) Ha doTorpaduax
0bHapyXunu cnegbl  37eKTPOH-MNO3UTPOHHbIX
nap, pOXXAEHHbIX raMMa KBaHTaMu OT paanoak-
TUBHOIMO MCTOYHMKA Ha A4pe KpUMTOHa. B ToMm
Xe rogy 6binm HagéXHO MAEHTUPULMPOBaHBI
cnyyamn 31eKTPOH-NO3UTPOHHOM aHHUTUAALUNK B
ABa ramma kBaHTa. O6bl4HO 06pa3oBaHme napsbl
3NEKTPOH-MO3UTPOH ramMMa KBAHTOM MPOMUCXO-
OVT B KYJIOHOBCKOM MoJsie aToMHoro sapa. lMpu
[OCTaTOYHO 60/bLLION 3HEPIrMM FraMMa KBaHTa M3

HEero MoOXeT poXAaTbCs napa MpOTOH-aHTUMNpPO-
TOH. B aToMHOM 4dape 31eKTpoHOB HeT. Ho B
B~ - pacnaze BbIIETAIOT 3/1€KTPOHbI C YacToTa-
Mn KonebaHuns, coCTaBNSALWNMN HENpPEPbIBHbIN
CNEeKTp C MaKCMMYMOM Ha cpefHen 4yacTtoTe KO-
nebanus.

B deHoMeHONoOrnyeckom teopum B - pac-
naga ®epmu (1934 r) Bo3HMKAET MOCTOSIHHbIN
MHOXUTeNb [g.2-m >-c*/(2nh’7)] B TeopeTunye-
CKOM BbIpaXX€HUM ANs BEpPOSATHOCTU rnepexona
depmmeBckoro tmna. ®U3nMYECKUN CMbICA ITOM
KOHCTaHTbl NPOSICHAETCA nNpu npeobpasoBaHumn
ero B ypaBHeHue h-c:A 2 = n2:(21/T))"g..

OTo ypaBHeHMe BblpaxaeT cobonm cnaboe
B3aMMOLENCTBME, onpeaensieMoe KOHCTaHTOWM
®epmu [g.]. 3TO B3anmMoaencTeme npeacrasis-
€T cobon TPEX MEepHbIN MOMEHT 3HEPrum sneK-
TpOCTaTU4ecKoro B3amMopencTemss a(TOHa B
NATU MEPHOM ABMXXEHUN MaTeEpUU.

Mockonbky h-c = Ni-e2, To pusmyeckas Be-
nmunHa  [(e'r,)2], npeacTaBnsaowas cobow
3NEeKTPUYEeCKMn MOMEHT AMNOoMS B KBaapaTe,
Bblpa)kaeT cnaboe B3anmogencreme. Takmm o06-
pasoM, dur3nyeckas npupoaa KOHCTaHTbl dep-
MU onpenenseTcs B3aMMOAENCTBMEM 3MeKTpu-
YEeCKMX MOMEHTOB AMNOoA4. DTO NATU MepHoe
OBMXXEHWe MaTepun KayeCTBEHHO OT/IMYaeTcs
OT TPEX MEpPHOro ABMXEHUS mMaTtepumn. osTomy
OHO He CONOCTaBMMO C rpaBuUTaUNEN, TATOTEHN-
€M, 3N1eKTPOCTaTUKOMN.

MarHuTHbIM MOMEHT ATOMHbIX CUCTEM W3-
MepsieTcs B MarHetoHax bopa [u ], onpeaens-
eMbiX dusmyeckon BenuumHom [eh/(2m-c)].
Ho oHa onpegensetcsa GU3NUYeCKOn BEINYMHON
[(1/2n) e’)\.] - 2NEKTpUYECKMM MOMEHTOM AW-
Monsi, HEMarHUTHOM BenM4YMHON. [lony4yaeTcs,
YTO «MarHeToH» B KBajpaTe TOXe BblpaXkaeT
cobon cnaboe B3aMMoaencTeme.

YpaBHeHne (g +e+E )'d-A 2 = (2rn2/
N (2t /T)" (mgv /(M f)) g, nony4yeHHoe
nocne npeobpasoBaHus, onpeaensieT 3aBUCU-
MOCTb OT KMHETUYECKOW 3HEpPruu BblaeTatoLle-
ro anektpoHa [E_ ]. MNpn aTom e?/(g +€ +E,) =
d,; 2E,/h = f,. B aTomM ypaBHeHun oaHomep-
Hasi NPOTSXKEHHOCTb Aunons B nonsipoHe [d, ]
onpeaenser 30HY B3auMMOAENCTBUS Mopsaka
10716 cM, OHa 3aBUCUT OT KMHETUYECKOWN 3Hep-
run [E_ ] BblIETalOWMX 3MEKTPOHOB C ASIMHON
BofHbl [A ], yacTtoTon konebanma [f] n mac-
coit [m ]. MNpn 3TOM 30Ha B3aNMOAENCTBUSA TEM
MeHblle, YyeM 60sblie KMHETUYecKas dHepruu
BblJIETAIOLLEr0 3/1eKTPOHa.

B noctpoeHHol A. CanamoM n C. BanHbep-
rom B 1967-1968 rr. Teopun B3aMMmoaencremne
XapakTepmnlyeTca ABYMS HepaBHbIMW KOHCTaH-
Tamuy, coBnajarwLlmMMM C TOYHOCTbK A0 YMCNO-
BOr0 MHOXWTENS C 3/1eMeHTapHbIM 3/eKTpuye-
CkuM 3apsgom [e]. OHa Ha3BaHa eaMHON Teopu-
€M 31eKTpoMarHnTHoro mn cnaboro Bzanmoaen-
cTBuin. o 3Ton Teopum B cnabom B3ammoaemn-
CTBMM BO3HMKAKT MaccCbl 4YacTul MaTepuu no
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psiika 83,8m_, 95,3m _ T1pit TakoM yBenuye-
HUWM MacC YacTUL MaTepuu ANHA BOJIHbI KoJle-
6aHMA €€ COOTBETCTBEHHO YMEHbLUAETCS MOYTH
Ha ABa nopsiaka. JocTturaerca cornacme C aM-
NMUPUYECKNM pagauyCcoM B3aMMOAEeNCTBUA. DTO
hakTnyeckn noaroHka nog M3BeCTHbIN OTBET.

B peanbHoMm cnabom B3auMMoaencTeBum Mac-
Cbl HE BO3HMKAT, U BEINYMHbI UX HEMHOIMM

Bu6nanorpadmueckmin CNMcok:

NpeBOCX0ASAT YABOEHHYIO MAcCy MOKOS MpoOTo-
Ha, @ B3aUMOAENCTBME NPOMCXOAMNT B MNATU Mep-
HOM ABMXXEHWUM MaTEpPUU, HO HE B TPEX MEPHOM
OBWXEHUM MaTepuu, Kak npeacraBnserca B
3TON «eANHON Teopumn». DTO CBUAETENbCTBYET
0 rnybuHe HenoHUMaHmnsa GU3NYecKon NpUposbl
N aneKTpoMarHetmsma, U cnaboro Bzammopen-
CTBVS. m
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